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NPEJIHCJOBHE

KOmre «3aHMMATelbHAsA TeOXWMEA» aKaJeMuK AleK-

caanp Esrennesmu DepcMaH paccKasall 0 cBOeH MHOIO-

JeTHel padoTe Haj CO3JaHMeM HOBOM BeTBH Ie0lOrHde-
CKOIl HAYKU — Te0XUMUN, CTPEMACh MOKA3aTh XUMAYECKYI0 ;KU3HD
Hamedl mIaHeTH Tak, KAK OHA PUCOBAJach ero o6orameHHEOMY HAayd-
HBIM OIBITOM B0OOOpaKeHMIo.

Idra HOBaA BeTBb HAYKM O 3eMIe BO3HUKIA B Hadajle HAIIETO
BeKa W H3J0KeHa B TPYJaX BHITAIONMXCS COBETCKAYX YYEHBIX —
axagemurxon B. V. Beprancroro m A. E. @epcmana.

ITorpeboBanocy MHOro pafoTsl W BpeMeHM AJA TOTO, 4TO0BI W3
Pa3pC3HEHHBIX HAGNIONeHMH MOTTHM HOSBATHCH OOIIMe HIpeicTaBle-
HUS 0 XAMUIECKOM COCTaBe 3eMHON KOpHL. YclieXym aTOMHOR Qu3mKm
U XHMHME — HayK O CTPOEHHM BEMIECTBA — IIOMOTJA Te0JIOTy M MH-
HepaJor'y COCTaBUTh AICHOE MpeCTaBleHNe 0 paclpeneleHnn I KPy-
TOBOPOTE BeIIEeCTBA B 3eMHON Kope. UenoBek HOHAN eIWHCTBO IPO-
Imeccos, DPOTEKAIOIAX B MedbYaiIlEX 9acTHMAX BelecTBa — aTo-
MaxX W MOJNEKYyJaX — U B TPOMANHBIX MUPOBHX CIyIeHESIX €ro —
COJIHIIAX W OTAAlleHHEeHIMnX 3Be3fmax.

CospaBanach reoxuMmsg — Hayka, KOTOpPas YBOMAT HAC B 061acTh
3aBOeBAHMN XAMUIeCKOH (PMBUKM, KOCMHIECKON XMAMEH, acTpodd-
3WKH W B TO ke BPeMs CMbIKaeT JaHHEIe STHX HayK ¢ mpobiemaMm
W3yYeHUsd MOJIE3NEIX HCKOMAeMEIX.

Anercamap Esremvesma DepcMam OBII SHTY3XACT TIeOXHMUM,
r1y60KO NOHMMABIIAN ee 3HaUeHHNE B XO3AHCTBeHHORA 7 KYyJILTYpPHOX
mu3Hn Hame# Pomumr.

Ilupoxoit momyasiproctm Anexcagmpa Esremnesmza Depcmana
Cpellm COBETCKOM MOJOAe:sku CIOcOOCTBOBaNA ero ropadas J060Bb
K HayKe W }KM3HU, BAOXHOBJABIIAS €r0, BAAHOTO yUeHOro, 3aHATOTO
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fonpmoit HayYHOH M TOCYIAapCTBeHHOH paboToil, Ha CO3maHme 3aMe-
9aTeNbLHLIX HAYYHO-IOMYJIAPHBIX KHUT NI MOJONEIKN; K JIYUOINM I3
HIX OTHOCATCA er0 «3aHmMaTeJbHass MAHEPAJIOTUAY B «3aHAMATelb-
Has Te0XAMUIY.

K comanennio, KHOTY «3aHmMaTelbHAsA TeOXHMAsS» aABTOD He
yemen 3aKoHYATH. HeKOoTOpHle TIaBel OBLIM MONMHCAHBl APY3BAMHA
m yuemmkaMm Anexcamiapa [Esremnesmua epcmama: «Mup Hesm-
nuMmoro», «ATtom paspymaercay — axamemuxom B. I'. Xumoummsi,
«¥Yraepon», «<ATOMEL B BOlie» I «ATOMBI B JKMBOA KIeTKe» — aKa-
pemuxom A. I1. Baporpamosrim, «Penrne paccessHHBIE 3IIeMeHTH» —
mpogeccopom B. B. IllepOuuoit, «MeTeopnTs — BeCTHHKE BCEJEH-
poity — E. JI. KpuroBeiM. Ilo MaTepnanam Anercamapa Eprennesm-
9a cocTaBieHH! raaBsl «/3 mcropum reoxmmmuecknx upaeiy m « Ato-
MEL B HCTODHY TeJIOBEIECTBAY.

IlepBoe m3mamme KEmrm Buimio B 1948 r. mopm ofimeir mayumoi
penaknmeit mpogeccopa H. K. PasymoBckoro, mpm Kovcyrbranmm
axanmemmka B. I'. Xaonmra. Onm cmeranm Bce, 9T00B KHATA BHIMLIA
TAKOH’, KaKoHi oHa Onlna 3amymamna A. E. Mepemanom.

«3aHnMaTenbHAasA TEOXUMHAA» HE YTPATHIA CBOETO 3HAYEHHS W 1O
HacroAuero BpemMerEn. Hao6opoT, mETepec K Hell ¢O CTOPOHHI MIAPO-
KNX KPYroB COBETCKMX K 3apy0esKHBIX dmraresell 3a mpomenmime
rofel eie Ooliee yBeIWIMICS, B CBASH C BO3POCIIMM 3HAYEHHEM Teo-
XUIMUN 7 Tex OpobieM, KOTOpHIe TaK MacTEPCKH OCBeNjaeT Ha CTpa-
Brnax cBoeil kanru A. E. @epcman. B kEury mo cpasrennio ¢ mpe-
OBIOYIOOM, TPeTbuUM, m3manmeM, Beimeamum B 1954 r., pemaxunms
co4na HeoOXOAMMEIM BHECTH HEKOTOpPble HOOOJNHEHAsA W OpnMeda-
HUS, CBA3aHHEIE ¢ JOCTWKEHMAMM HOCHeTHUX JeT B objacTm Teo-
XAMAYW I CONpPeeNbHEIX C Hell HAyK, 0CODEHNO PU3NKM.

Aragemnk Anmexcaunp EsrenneBmu DepcMan mMmMpoko m3BecTeH
B Hame# cTpaHe KaK BHIOAOIIUACA MAAEPAJOT, TEOXUMHUK u reorpad,
Kak HACTOWYMWBLIA HMCCIENOBATENhL MUHEPAJBHBIX OOrarcTs Hammed
Popmen, HeyTOMEMEIR NOyTeMeCTBEHHWK, OlecTAIIMA NuUCaTeNb I
OOIyNpH3aTOpP Te0JOTHIeCKNX 3HAHMM.

Anexcaunp EsrenneBmy @epcman pommica 27 oktabpa (8 mosab-
pa E. c1.) 1883 r. B C.-IlerepGypre. Bee mercrro dyaymero yieroro
ompomio B HpsiMy, rme o mayumica no0nTh Hamau. «Hpeim
6BEl1  MOMM [mepBEIM  YHHBEPCHTETOM»,— roBOpui  AJexcaHAp
Esrennepud.

IOromy, yBiexaBmerocs Ha HepPBEIX HOpaxX BHeMIHEH KpacoToi
KaMHell, HaYMHANIA MOCTENEEHO MHTEPECOBATH BONPOCHL AX COCTABA
¥ DPOWCXOKAEHUA,

ITo oxomuammm rmmeasmm Anexcannp Esremresnu Depcuman
yamica B MOCKOBCKOM YHUBEPCHTETE, IIe CAYINal JeKOHA H0 MH-
HepaJlormy m Bell paboTy moj pyKOBOECTBOM BBHIIAIOMIETOCA PYCCKOTO
ecrecTBOMCcHHITaTeNss — Baagmmumpa VBaroBmua Beprapckoro.
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Jlo B. 1. Beprafcroro MmHEepajorug mpenojaBaiach B yHHBEp-
chTeTe cKyuno m cyxo. Murepanorz korna X1X B. 3apmMannch mpe-
EMYUIECTBEHHO OUMCAHMEM MUHEPAJIOB, M3yUeHWEM HX KPHCTallIo-
rpadmaeckux OPM ¥ KX CACTEMATNKOM.

B. . Beprangcknii BHec B 9Ty OUKMCATeIbHYI0 MHHEPAIOTHIO KA~
ByI0 cTpylo. OH cTanx paccMaTPUBATh MUHEPabl KAK IPOAYKTHL ecTe-
CTBEHHBIX (36MHBIX) XUMWYECKUX PEAKNWI U MHTePeCcOBATLCA YCI0-
BEAME 00pasoBaHMA MuHEDPAlloB: HX pPOK[EHHWEM, JKE3HBIO M Ipe-
BpalleHNeM B APYLHe MUHEpaNbL.

9To 6BlIa yAe He cTapas MUHEPAJorus, pABHOAYIIHO OIMCHIBAIO-
mas QAKOBAHEI 3eMEEIX Heqp. MoJsogble uccienoBaTen KUIA HOBBI-
MH yBleueHMaMM u HoBbiMu miesiMu. OHzm OHIIX He IPOCTO MHHepa-
JOoraMm, HO XUMHKaMm-muHepajgoramm. «Tax Hac yIma yumTedsb,—
penommaan motom A. E. @epcman,— KoTophIi €O9eTall XAMHUIO C
TIPUPOJIOH, XAMUYECKYIO MBICIb ¢ METONaMu HATypalmcTa. OTO OblIa
MK0Ja HOBOTO ©CTeCTBO3HAHMSA, OCHOBAHHOTO HA TOYHEIX JAaHHEIX
HAYKH O XAMAYecKoii sxu3nn 3emuany. Hayunas pabora B yEmBepcn-
TeTe Belach He TONLKO B TAINN KaGHHETOB W 1a00paTOpHil, HO mpesK-
Je BCero Ha JIOHe HNPUPOABI. JKCKYPCHUH W DKCHENAINE HOTIONHSIR
teopernuecknit kypc. He pas mx Bconommean motom A. E. @epcman.

T'ogs! mam 3a rogamMm. 3HaHme AABAJOCh B ynopHOM Tpynre. Mo-
JIofIble MCCAEeNOBATeNN AHM ¥ HOYH OPOCUKMBAJHA 32 CBOHMH HCCHe-
JNOBAHMSIMA; MHOLMA IO HECKONHKY JAHEH He BHIXOAWIN OHE W3 YHE-
BEPCHTETCKOr0 3TaHMI.

B 1907 r. A. E. @epcman Grectame 3axanamBaeT MocKoBcKmit
yameepcuTer. Eme Ha cTyHeHYecKoil ckaMbe MM OBIIN BBHIDOJIHEHEE
nop pyxosoxcTBoM B. V. Beprapckoro w ony0nrKoBaEEl OATh HAYI-
Heix pa0oT 110 BOIpocaM KpucTajiorpadmu, XAMAN X MAHEPaJIOTHAH.

3a atu padorsr A. E. @epcman nonyuynn 30J40TyI0 Melallb NMEHH
A. U. Aurnuosa, npucyspasmyoca MuHepanornaeckuM obmect-
BOM MOJIOABIM Y9eHBIM.

B Bospacre nBamuatn cemm jger AnekcaHnp EBrenneBna GuII m3-
6pan mpodreccopom MumHepasoruzm um B 1912 r., Boepsrie B mcropum
HayKk®, HaYajl YUTATh JEKIHA O HOBOH JMCHUNINEE — TeOXMMHOM.

B cBomx nexmmax Anexcannp ErreEneBme oco0eHHO mogueprm-
BaJl, 9TO «...MBI JOJKHBI ObITH XAMUKAME 36MHOX KOPHL. Mbl J0KHAE
M3yyaTh He TOJBLKO pACIpPOCTPaHeHme W 0o0pasoBaHWe MEHEPAJOB,
BTHX BPeMEHHO YCTONYWBHIX KOMOWHAIW# 3JeMEHTOB, MBI JOJIKHEE
M3Y4aTh M CaMble JWeMEHTHl, HX pacHpefielleHNe, HX IepexXofbl, uX
HUBHDbY.

C aroro e roga Havamach He HpepLIBaBIIAACA N0 KOHIA JXEZHH
AeATenbEOCTh AseKkcaHapa EBrenneBmda B ARafieMunm Hayw, cCHadYa-
na B IlerepGypre, a satem B Mockse.

Benukasg Oxrabpbcras conmanumcTHIECKas PEBONIONAA COBNANR
COBEPIIenHO HOBbIe, HeOKIBaJO (JAaroNpHATHHE YCHOBAA [JfA HAyd-
HO-HCcllefloBaTeNsCKo# pabotel yuemEX. Ilepem Asexcammpom
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EBrenreBmyeM pacKpHLIECH Oe3rpaHWYHBIe BO3MOKHOCTE IPOABIE-
HUA BCeX TBOPYECKAX JaPOBAHHI, I OH LEINKOM OTAAJCS paspemre-
HIIO BOIIPOCOB, CBA3aHHHIX ¢ 3afaHuAME HoMMyHHCTHIECKOH DapTUR
7 OpaBUTeNbCTBAa W HCTOpMIecKmMHU ykasaHuamm B. . Jlemmna B
cratbax «Ouepenmrie 3amaum CoBercroir Buactm»! m «Habpocox
OIaHA HAYYHO-TeXHHYECKAX paGor» 2 — 0 cHmcTeMaTHIeCKOM H3Y-
9eHHX ¥ OO0CJeJOBAHAA ECTECTBEHHHIX IIPOM3BONMTEJbHBIX CHI
CTPAHHL.

T'nybokwit m NPOHMKHOBEHHEIN mccaepoBaTeas, A. E. Mepeman
OBl B TO jXe BpPeMA OJHHEM n3 CaMbIX YOe;XTeHHBIX M CTPACTHEIX
CTOPOHHAKOB NPUKIANHOW [eATeJbHOCTH, HEYCTAHHO NpPH3LIBag
VUeHBEIX He OTPHIBATHCA OT NPAKTHIECKAX, HAPOAHOXO3ANCTBEHHEIX
Bajgad.

B 1919 r., B Bospacte Tpupuata natm jer, A. E. @epeman Onin
wm36pan peiicrBuTeasEbIM wienoM Axanemnnu nayk CCCP m ogmoBpe-
MEHHO B3aHAN HROJJKHOCTH JUpeKTopa MmHepasnormieckoro myses
ARrameMnn HayK.

OnermBas TBopueckmit myTs AnexcaEnpa EBremneBmua, mpuxo-
AUTCA MBYMAATHCA PasHO00pPaswWio ero HAYTIHEIX M OPAKTHIECKHX
WHTEPEecOB X COBEDIIEHHO MCKIYATENIbHOA pPaboTOCmOCOOHOCTH.
PassuBag HayYHble OCHOBEI T'eOXWMAHM M MHHEPalOrmy, AJexrcaHp
EBrenneBnY Ha mepBoe MeCTO CTaBMI HmodeBrle mcciemoBamma. OH
BeJI GOJBIIYI0 DKCHEANIOHAYI0 AeATelsrHOCTh. Anekcannp EBrens-
€BMY IOCeTWd caMble pasHOOOpa3Hble PAiOHE Hamie# cTpaEb: Xum-
Omnackme TyHApH Ha Hoinckom momyoctpoBe, meerymiyio (Depras-
CKyI0 monmEy, sHolimele meck:n Hapa-Kymos m Hezmin-Kymos B
CpepHeit Aswm, TaexHsle mpocTpancTBa Ilpmbaiixanea m 3abaii-
Kalbsd, JECHCTHe BOCTOYHBIE CKJIOHHEI Ypana, Aumrait, Yrpammy,
KpeiM, Ceseprntit HaBras, 3akaBxaspe m Jap.

WcxniounTedbHEIA HHTEpEC IPENCTABISAET HOMCTHHE TepomYe-
cRaA smomes wmccaefoBammit Homperoro mosmyocrpoBa, HagaTas
Anerxcargpom EsremneBmuem B 1920 r. 8 Xubmrax m B 1930 r. B
MoH4e TyEApe W IPOXOIKABINAACA [0 MOCIETHHX JET ero KA3HM.

Benrnuaiituum ero gocTmieEneM OBLIO OTKPEITHE MECTOP OIS HEH
amaTHTa M HUKEJEBHIX PY[, AMEIIAX MAPOBOe 3HAUEHHE.

B 1929 r. mo pemieEmio mapTEE M OPAaBATENLCTBA HAYAIOCH IPO-
MBEIINeEHOe ocBoeHme Goratcte Homberoro momyocrposa. Horga-to
rIyxoii, AuKEi#, mO4ITH He MBYIEHHBIH yronok maiexroro Cesepa mpe-
BpaTWICS B BaKHEHMWH TOPHO-DPOMBINUIEHHEIN paiton. B mycTwIn-
HOM Kparo, Kak o BoamebecTBY, BEIPOCIH HOBBEIE TOPOfIa: CHAYANA —
Xubnroropex, aetne Kuposck, Bckope — Mor9eropex m mp.

Bor gro mzmer cam A. E. @epcman o paborax ma KoabcxoMm mo-
JIyoCcTpOBe:

! B. U. Jlexnnan. Coumnenns, 1. 27 cTp. 228.
2TaMm xe.
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«Cpenm BCex HepesKMBAHUI NPOMUIIOr0, Cpefu pPasHo0Gpa3HEIX
KAPTHH OPHPOAEL, JeJOBeKa, XO03:IHCTBA, CAaMHMH APKAME B MoeH
KH3HN ABUJINCH BIedaTieHmd XuOmH — IeJoro HayIHOTo 9HOCca, KO-
TOPEIA mOYTH ABAANATH JIET 3aMOJHSIN BCe MOM AYMHI, CHJBI, 9HED-
[0, OBIAMe] BCeM MOUM CYIIEeCTBOM, 3a0CTPHJ BOJIO, HAYIHYIO
MEICHE, jKeJaHme, HaJeskuHL... TOJNBKO YIOPCTBOM X YIPAMCTBOM,
TOJBKO OTPOMHBOM paGoroii may XwbmEamm MBI cMoTaum RoOmTHCA
pesynsTaToOB B DTOH CTpaHe dIyfAec, CTpaHe, KOTOpas, KaK B CKas-
Ke, PACKpEIBajia Imepef HaMd c¢Bom GorarcTBa». BirmcraTennHas 9mo-
mes Xm6mH He 3aciOHSAET APYTHX HAYYHBIX HCCIeJOBAHAN Alek-
cangpa Esremnesuua. Ero memccsaxaeMoi sHeprmm XBaTalo Ha Bce.

B 1924 r. Anexcammp EBremneBuu HaumBaeT c¢Bom paboTH B
Cpepgeit Asum, m mHTepec ero Kk HuM He ociabeBaeT 0 KOHIIA FKI3-
Hu. B 1925 r. om npegnpmEIMaeT cMeloe HyTeImecTBHEe B TOTAA II0-
uYTH Hem3BefaHHEE HeHTpanbEele Hapa-Hymmr m msydaer Gorartoe
MECTOPOKIeHNE CAaMOPONHOM CepHl, KOTOPOe CTAHOBUTCA FOCTOSHI-
eM CcOoBeTcKo# npomeimuenHocTE. IlocTpoenHEIi mpm ero yactum
CepHEI 3aBofi paGoTaeT w B HACTOAMEe BpeMs.

3a Bpema ¢ 1934 mo 1939 r. Anexcarap Esremnesnu 3aBepmma
cBO# OCHOBHOH WeThIpexToMHBIA TpyH «[eoxmMma», MOCBAMEHHEIH
XEMHOH 3IEeMEHTOB 36MHOH KOpHL,— 3aMedaTedbHOE IO CBOeH CHie H
TBOPYECKOMY NpeIBAJeHAI0 HPOM3BeleHHe, Tie HA OCHOBE 3aKOHOB
(rmsmueckoit XHMAR [aH [MUPOKMA aHAJIW3 3aKOHOMEDPHOCTEH mepe-
MeIeHns aTOMOB B 3eMHOM Kope. drtor Tpyx mpmHec A. E. Depe-
MaHy, I B JHUIe er0 — PYCCKO# Te0XMMUH, MAPOBYIO CIaBY.

B 1940 r. Anexcarnp EBrenpeBud 3axanumBaeT Tpyx «Iloresnsie
ucromaemere Honbekoro monyoctposa». B aToit paGote om maer Gie-
CTAMUI TpEMep FeOXAMAIECKOTO MOXX0Ma K N3YUSHNI0 NCKOIAEMEIX
foraTcTe W HaMedaeT OTKPHITAE PANA HOBBIX MECTOPOKAEHHmA mo-
JIeBHBIX HmCKomaeMbIX. 3a 3ty pabory B 1942 r. A. E. @epcman mo-
ayzaer CTaIEHECKYO IpeMUi0 MepBO# CTemeHH.

JImrepatyproe macnenue A. E. ®epcmana orpomuo. On onyGna-
xoBaa oxoxo 1500 crateit, kaur, Gonpmux MoHorpadmit. Kpome pa-
0ot mo Kpmcramnorpadum, MOHEPAIOINA, Te0NOTHH, XAMUHN, [E0XH-
wum, reorpagum, aspodoTocHeMKe, OH OCTaBEA PAabOTHL IO aCTPO-
HOMHPW, pmiocoOQmA, HCKYCCTBY, aPXEOJIOTHY, H0IBOBEEeHNI0, OEOIO-
THA W APYyTAM HayKaM.

Anexcarnp Esremnesma Mepcman 6511 He TONIBKO YIEHEIM, HO B
rocynapcTBeHHBIM W OOIMECTBEHHHIM JedTelleM.

Heobxogmmo 0coGo oTMeTnTh HesTenbHOCTs Alekcarapa Esrens-
eBHYa Kak 0JecTAMero, TAMAHTIWBOLO0 IACATENsT — IONYJISIDPH3a-
TOpa TeoNOTmYecKWX BHAHAH,— (N0ITOM KaMHA» Has3Bal ero
A. H. Toxcroii.

Ero mowrnagsi, nexnmnm, nngusie Gecelsl BOOXHOBJIANM, 3aXBATH-
BaJH CIymiaTesedl, a MEOrOYACIEHHEE HAYIHO-NONYAAPHEIE CTATHE
YBIeRanm duTarelell caMbIX Pa3lIHMYHEIX BO3PAcTOB W mpodeccui.



B 1928 1. mogBmnochs HepBoe m3maEme «3aHMMATEIbHOR MAHEDaA-
jormm», HbIHe HepeBeleHHOEe HAa MHOTME KHOCTPAHHEIE A3BIKA B
BEIgep:kaBmiee 25 m3jammit. B 1940 r. semmam «BocnoMmEaEms o
raMHey». Yxe mocae cMeprm A. E. Qepcmama 6slrm HanedaTaHE
«IlytremectBua 3a xamEeM», «Paccrashl o caMonperax» W «3aHH-
MarenbHasg reoxmMmmsay. Bee atn xmurm pocrasmiam Anexcasnpy Es-
FeHbEBHIY IIMPOKYI0 MONYJISPHOCTD.

Takme KHUIW He DOKAAIOTCA BHE3ANHO. ITO pPesyiasTaT AOATHEX
JeT TBOPYECKOro TPYHa W ONEITA; B HAX OTPaKeHA BCA FKU3HB yue-
HOTO W er0 HAYYHbIe MHTEpECH. B TO e BpeMs 9TO KHWTH ONBITHO-
T0, TaJAHTJIMBOTO HEJarora, KOTOPOMY MOPOrM 3aJaYd BOCHWTAHHA
Hay9IHOH MOIOfemkd, Hameil mMonomoi cMernbl. CBOMM TropAYmM CIIO-
BOM BJOXHOBeHHOTO nmcareis m Oxaectsmiero opatopa A. E. @epc-
MaH OPWBHJA JOG0BbF K MEHEDAJOTHH W TEOXAMNA OTPOMHON apMuE
MOJIOfieKH ¥ yBIEeK 0ONbINOe YHCi0 HAyIHHIX PAGOTHMKOB K HOBHIM
HCCIEeOBAHAAM W MCKAHUAM.

Xouerca 0co60 DORIEPKEYTH €T0 BedmKy Jdi000Bp K Ponmme.
OEa wyBcTByeTCA B KaKOM €ro OYepPKEe W BO BCEX ero BHICKA3HIBa-
HOAX. Bee ero o4eprn ABIAITCA TMMHOM TPYMOBOIO MOABHra, OpH-
3BIBAOIIVM K OBJIA[CHMIO IPAPONON Hameil CTPAaHB W ee TBOpYe-
CKOMY mpeo0pa30BaHMWI0 Ha OCHOBE TOYHOIO HAYYHOrO 3HAHMHA.

«Mu1 me xoTmM,— roBopma Anexcannp EsrenneBmd,— OwITH (ho-
TorpadaMm HpUpOXEl, 3eMianm u ee GoraTcTs. MBI X0THM OBITH HCCIE-
ROBaTeNsAME, TBOPIAMHA HOBEIX HAEH, XOTHM OLITH 3aBOEBATEISIMH
Opupopsl, 0opHaMum 3a ee NONUMHEHHE Y6JI0BERY, er0 KyJIbType, ero
X034HCTBY.

Mu me xoTmM OBITH DPOCTHIME TOYHBIME HabmiomaTensmu, Gec-
CTPACTHHIME TYDPHUCTAMM, 3aACHIBAIOM[AMYA CBON BHEYATIEHWS B 3a-
OUCHYI0 KHIKKY. MBI xoTum TayOOKo HepekmBaTh KapTHHEI HPH-
poxpl, xoTmM, 4T00H m3 Tay0OKOTO BAYMYHWBOTO WCCHENOBAHUA
OPEPOAEI POKAAJACH HEe TOJBKO MBICHB, HO W Aedo. Mer He MokeM
OPOCTO TYAATH IO Pa3fonbio Hameidl PommHEl, MEI HOIKHEI OHITH
Y9acTHHKAMIE ee IIepeyCTPofcTBa M TBOPIAME HOBOM JKH3HEN.

Bes pabors n Ge3 maykn misa Anexcanppa Esrennesmua He OBLIO
mu3an. Yem TpynHee Omna 3amada, TeM ¢ OonpmuM jxapoM Gpaics
OH 3a ee paspemenme,

20 mas 1945 r. mocae TsamEol GomesHm 060pBaNach ero ;KH3HB.

«Besmeprnr m OeccMeprrel,— crasan aragemuk [[. C. Beasn-
KuH,— 3acayrm Anexcapmpa EBremneBmua mepen Haykoil m Pomm-
Ho#. Ilo mmpore HAYYHEIX CBOMX HHTEPECOR W IO COYETAHNMIO C He-
YCTaHHBEIME 3a60TaMu 0 mojin3e u craBe Hamero OredecTBa OH BIOA-
He HaOMWHaeT Hammx GeccmepTHHIX JloMomocoBa m MeHnmeneeBa.
Hepapom Tak cBAmeHHH GBUIA IJIA HETO ST HMEHA».

Arapgemur []. A. IMlep6aros



BBEJAEHHE

eCKONIBKO JIeT Ha3af s Hanwmcal «3aHHMATeJIbHYI MHUHE-

pagoruioy». Ho MHe npuxoguinm JeCATKA, COTHN HHCEM OT

yyamuxcs, padouuX u pasiudHbIX CIENUAJACTOB. B sTux
NUCLMAxX S BHfeN CTOJBKO HEeNOANENbHOTO, KUBOTO YBICUYCHHMS KaM-
HeM, ero mHccjefloBaHMEeM M MCTOpMe#l ero mcmonnzoBanusa! B me-
KOTOPBIX ofpamiennsax aete#t 6BL10 BMECTE ¢ TéM TaK MHOTO MOJOJOIC
8ajlopa, CMeJN0CTH, 60fpocTH, 9HEPrun... MeHsa yBIeKIm 3TH OUCHMA,
7 A pelin] HAOHCATh BTOPYI0 KHAUTY AJsd IOHOMIECTBA, NJIA HAaIllel
O6ynymiefi cMeHEL.

Itocnennue rogsr s paboram B mpyro#t obmactm, ropasmo Gomee
TPYAHO#, ropasgo 6osee OTBIEUEHHON,— MOS MBICHEL YBJIEKJIA MeH:
B 3aMevaTeJblbll MUP — MUD GECKOHEYHO MAalbIX, HUUTOMKHEIX KPYy-
OHHOK, N3 KOTOPHIX CIIO/XeHA BCA NPUPOMA M CaM YeJIO0BeK.

Ilo oxonyammm ymuBepcATeTa MHE NPHILIOCH NPHHAMATHL yda-
CThe B CO3JaHMAM HOBOW HAYKH, KOTOPYI0 MGl Ha3blBaeM T € 0 X O-
Mneii. Msl co31aBanm ee He cuid 3a JHCTOM OyMara B yaoOHOM
KaOuHeTe,— 9Ta HAYKA POMKIANACH X3 MHOMKECTBA TOYHBIX HALIIO-
OneHuil, ONBITOB, M3MEpPEHUHU; OHa pOKEajach B Oopsbe 3a HOBOe,
MapKCHCTCKOe LOHUMAHAEe HAIe# JKU3HM M IPHPOJIEI; M HpeKpac-
Hbl OBLIM Te MEEYTEHL, KOTJa 3aBepHIaJnCh OTAelbHBEIe HOBBIe IilaBhl
3TOH Haykm Oymyluero.

Yo e 3aEmMaTesbHOrO A OyAy PaccKasbiBaTh O TeOXHMHH, JIa
7 gto 3T0 3a Hayka? Ilogemy He mpocro XmMmsA, a TeoxmMma?
W novemy o meil nmmer He XWMEK, a IeoJOT, MIHEPAJOT, KPHCTA-
norpad?

OrtBer Ha BTOT BONPOC YWTATeNb NOJYYAT, B CYN[HOCTH, HE
B nepBoM O9epKe; HeT, TaM OyhgeT CKa3aHO O MHOTOM, HO KpPaTKO-



Todimer ray6uHy m 3aHMMATeNHLHOCTh TEOXAMEU TOJBKO TOT, KTO
JOUNTaeT KHATY N0 KOHIA.

Torpa or craskeT: «BoT 9To Takoe reoxmMus, KaKasd HHTePecHad,
HO TpyAHasa Hayka! Hak Mamo s ele 3Ha10 I XUMWIO, H e0J0THI0, 1a
¥ MPHEDAJOTWI0, 9TOOR MONHOCTHI0 HOHATH eely.

Ho nousts ee cromT, Tak Kak OyAymee reoxuMmn 3HaYnTeIbHEE,
deM 9TO NPEAHOJaraloT: EMeHHO OHA BMeCTe ¢ (U3HKON W XMMH-
¢l MofuMAAT BOJe YenoBeKa Beamyaiilime 3aachl 9HEPrAHW H Belle-
<cTBa.

IIpesxage wem 3aKOHYWTHL BBeJEHHE, g X0Uy 00paTHTHCH K 4HTa-
TEJISIM C HeCKOIBKUME COBeTaMW, KaK 9ATATH BTy KHUrY. Bems Maio
<€Ka3aTh, 4TO HAMO0 YUTATh,— TACTO elle I'opa3fo Ba)KHEe CKa3aTh,
KaK HaJo 9NTaTh, KAaKUM 00pa3oM HAfO M3yIaTh KHATYM ¥ HAYUMTHCA
®3BIEeKaTh W3 HEX Oonbme monb3sl. ONEA KHUTH YATAIOTCH 3aI0eM,
KOIrJa WHTEePeCHBIH paccKas YBIEKAeT Bac W BEI HE MOMKeTe 0TOp-
BaThCSA OT HEro, NOKa HE HpodYTeTe MOCJIENHIO CTPAHHNY. Tak
TUTAIOT, HAIPpEMep, 3aHHMATeJbHEIe HPHUKIUYEHIECKAe pPOMAHEL
Jpyrne xEurM Hago W3y4aTh: B HAX YATATENb Hafiler m3losKeHHe
OTAEeNBHEIX HAYK, HAYYHBIX NPO6JeM MIA HAYYHBIX MaHHBIX, OlHECa-
HUe sBleHu#l DPHPORHI, coobI[eHme O HAYYHBIX BHIBOAAX. Tarme
KHATH HY/KHO UNTAaTh, BHUKAsA B KasKEOe CIOBO, He HPONyCKas HA
OTAeNbHBIX CTPAHWUI, HU AaKe CTPOK WJIW CJOB.

Hama e xEnra e yBIeKaTenbHEIA POMAH W He HAYIHHIH TPaK-
-rat. OBa mocTpoera mo ocobomy miany. Ee weTbipe wactm ofHa 3a
JIPYToil HepeXxoaAT oT 00X BONPOCOB (DM3MKA I XAMHUH K BOHPOCAM
reoxuMun u ee Oyaymero. Unrarenas, KOTOPHIA MaJlo 3HAKOM € OCHO-
BaMW 9THX HAYK, MOJKEH YATATh KHATY HETOPOHIHBO ¥ BHAMATENb-
HO, OBITH MOKET, Jake MEePEUNTHIBATH 3aWHTEDPECOBABIINE €0 WX
Tpynuste crpapnnsl. Ho ecnim wmrarens 3EaeT QUSHKY I XHMWIO,
OH MOKeT mepecKaKHBATh depe3 OTAeNbHEIe OYePKH, KOTODHIE eMY
BHAKOMEI: aBTOp CTApaJCd KAkl O9epK CIeJaTh CaMOCTOATENb-
HBIM MeJEIM, OO0 BO3MOKHOCTH He 3aBHCHMBIM OT Apyrmx. Huwmra
fpATOAHA W Qs YTIyOneHNs 3HAHMH 10 XAMAA WX TEONOTAH.

YuamuMmca 09eHb IONEe3HO YMTATH OTAEALHEIe I'NIaBEL BO BPeMs
DPOXOsKAeHNs 00Iero Kypca XIMHAH, TaK KaK KaKgas M3 9THX I[JaB
MOKET B 3HATHTEJHHOH TacTd MINTIOCTPHPOBATE Te WIH WHEIE CYXHe
CTPAaHUIEl yIeOHWKA XAMUM.

Naygas Meranmompgbl, MOJKHO TOIIyTHO HpO9ecTh TIaBy o oc-
dope u cepe; m3ydas YepHbIe METAJIBl,— IIO3HAKOMHUTHECA C TIaBa-
MHE 0 jKeJle3e E O BaHAJW.

IIpw mayduenmnm reomormm TOYHO TAK ke Hamo ObLr0 OBl HOJNB30-
BaTHCS COOTBETCTBeHHBIMH [IaBaMH, OCBeIAOMAUMY O0NbIIMe XIMTMH-
9gecKme OpoOJgeMEl PAacHpOCTPAHEHHS JIeMEHTOB B 3eMHOH Kope.
Qcolriit mETEpeC B 9TOM OTHOIIEHWW HPEACTABIAIT INABHI, HOCBA-
INeHHBIe ONMCAHNIO 3€MHOM KOPH, W IJaBHEIM o00pasoM dacrTb
TpeThsa — «McTopma aromMa B mpmpoge».
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Te, ¥ro ma3yuaroT XmM@oO, YBHOAT, 9TO B CBOEM HBJIOKEHNU 5
KOCHYJICA JIHIIh HEMHOTHX XAMHUYEeCKAX 3JeMeHTOB: TONBKO NMATHA-
TATh JJEMEHTOB OINMCAHBI CKOJBKO-HUOYAL METAaNLHO, HO A W He
CTPeMUIICH [aTh NOJHYI0O XAMPUECKYI0 XapaKTEPUCTHUKY @A MCTOPUIG
BCeX BJEMEHTOB B MWPO3JaHMAW, B TIyOuMHaX 3eMHOH KOpHL, Ha 3eM-
HOHl MOBePXHOCTA X B PYyKax de/OBeKa.

fl XoTen 0CBETHTH TOIBKO OTHeNbHBIE Hambojee CYINeCTBEHHBLIE
9epTHl «HOBEJEeHMSI» CaMbIX OOBIYHBIX M ITOJME3HEIX 9JeMeHTOB, i~
BYIAX BOKDPYT HAC cBOell CIOMHON XHMWYECKOH KU3HBIO cpeln He-
3aMeTHBIX W DOCTOAHHBIX XHMWYECKUX IpoueccoB demiu. f ysepes,
YT0 MOKHO HANMCATh MHOTO CTPAHHUI] 0 KajKAOM XHMHYECKOM 3Je-
MeHTe. Mosker OBITH, YHTATEN!0 HPHJAET ejJaHWEe CaMOMY NONbI-
TaThCA HAOMCATh HCTOPHWIO KAKOTO-Iu0O0 3JIEeMEeHTa, 0 KOTOpoM s
HOYero He ckasaj. MHe KaeTcsd, 9TO 9TO ObLIa OBI IMOJNE3HAsA mpakK-
THYeCKas 3aava, W eclim KTo-1m60, 3aMHTEPeCOBaBINNCH, HApAMep,
KYCKOM MeTaJImIecKOr0 XpoMa, ero cyan00i, ero MecTOPOMIeH s~
MU 7 POJBI0 B HPOMBINMLIEHHOCTH, HONBITAJNCA OB MOHTH MO 3TOMY
IyTH, TO OH MOT OBl HANKCATH PAMN MHTEPECHEIX CTPAHNI U3 NCTOPAE
3TOr0 HJIEMEHTa X OCBETHTHh HOBEAEeHHEe 3STOT0 aToMa H3 CeMbH
JKelesa.

f1 Mory TompKO mMOCOBETOBATEH BHEMATeNbHBIM UHTATENAM, H3Y-
YABIMAM HAMy KHATY W HHTEPeCYNIUMCA OpobieMaMy IVpPOKOTO
4HaJIN3a OPAPOABI, HOOBITATHCA BBRIMOJHUTH TaKyH 3aJady W IIpO-
JOIKATH T€ CTPAHHUIBI, KOTOPEIe HANACAHEl MHOHM O CaMBIX BajKHEIX
DleMeHTaX 3eMIH.



Anmom

94TO TAROE rEOXHMMHA

&\ TO TaKOEe TeOXUMUS? — HTO HEePBEIN BOIPOC, HA KOTOPHIX
HY’KHO OTBETATH, 4TO0BI HOHATH BCE TO, O 9eM MEL OyzeM
TOBOPMTH B Hamed KHHTe.

Mur 3naemM, uTo reomorns — HayKa, KOTOPas Y9HT, 9TO IPENCTaB-
JisteT co00il 3eMJis, 3eMHas KOPA, KAKOBA ee UCTOPHA, KaK 3eMia H3-
MeHsieTcst, Kak 00pasyoTcsa ropsl, PeKH, MOps, KaK BO3HMKAIOT BYI-
Kalbl 1 KaK Ha JHe OKeaHa MeJJeHHO PacTyT OCaAKU HJOB I OECKOB.

HaM momaTHa m MnmHepanorwms, KoTopasg H3yJaeT OTHEJLHEIE
MEOHepaJbl.

B cBsoeit kHmre «3aEmMaTelbHAs MHUHEPANOTHA» s IHCAT:
«...MuHepan ecTs mpUPOJHOE COeIMHEHZE XHMHYECKHX 3JIEMEHTOB,
o0pasoBaBImeecsi eCTECTBEHHEIM LOyTeM, 0e3 BMEINATEIbCTBA delo-
BeKa. JTO CBOEro poia 3JaHme, DOCTPOEHHOE U3 ONpefleTeHHBIX KAP-
OMYAKOB B Pa3JHYHEIX KOJHYECTBAX, HO He OecmopaIounas Kyda
DTHX KHpOMYeH, a WMEHHO MOCTPOHKA IO OOpejeleHHBIM 3aKOHAM
mpupoIsl. Mbl XopoIno MOXeM OOHATH, 9YTO W3 OJHAX K TeX Ke
KUpMued. 1ame B3ATHIX B OJTHOM K TOM jKe KOJIMYECTBE, MOKAO
HOCTPONTH pa3Hble 3MaHUsA. TaK ONWH X TOT 3Ke MHHEepaJd MOKeT
BCTPEYaThCA B OPHPOJe B CAaMBIX Pa3lHYHBIX BANAX, XOTA HO CyIIe-
CTRY OH OCTaeTcd BCE TeM Ke XUMAYECKHM COoeJuHEeHHeM.

Mbr HacumTeIBa@M OKONO €TA COPTOB 9TWMX KupHHUei, m3 KOTO-
PHIX M0CTPOEHa BCA OKPYHalomasg HAC IPHEPOAA.

[{ aTMM XUMHUYECKAM DieMeHTaM, HampPUMep, OTHOCATCS: Ta3hl—
KMCT0DOM, a30T, BOJZOPOX; MeTaJuIsl — HATpHWil, Marsmi, jKeyeso,
PTYTh, 30JI0TO HMIX TaKde Bem[ecTBa, KaK KpeMHHUH, Xiop, 6poM m
Ipyrue.

Paannunkle coveraHmsa dIeMEHTOB B PAa3NHYIHBIX KOJIAIECTBAX
@ H40T HAM TO, YTO MBI HA3bIBaeM MHHEpaloOM: HalpEMep, XJOP
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i HATPEA MAIOT IOBAPEHHYIO
COJIIb, KHACJOPOJ, B ITBOKHOM KO-
Jm4ecTBe ¢ KpeMHHEM JaioT
KpeMHe3eM WJIM KBapI H TaK
Iajee.

...Atax, m3 coueraEmii pas-
INYHEIX XMMEYECKEX JJIeMeH-
TOB IIOCTPOEHO B 3eMileé TpH
THICAYN pa3HBIX MUHEpaJoB
(kBapm, colb, MOJEeBOH mmar
I 7p.), a 3TH MHUHEpPaJHl, Ha-
KammBasgCh BMecTe, 00pasy-
0T TO, 9YTO MEI HA3LIBAeM IOpP-
HOH mopojoi (Hampmvep, rpa-
HET, W3BECTHAK, 0as3albT, Ie-
COK H T. JI.).

Ta mayra, KoTOpass n3ygyaer

Hpucmaans, duimuamozo reapya MBHEPaahl, HASRMACTCH MUHe=

HA noseeom wname pajormen, OHOHMCBIBAOILIAA rop-
Hble IOpOjsI — merporpaduei,
a E3yYamlnas caMble KHPOUIA-
KO ¥ WX CTPAaHCTBOBaHWe B MPHPOJE — FeOXUMHe...».

Teoxmvmsa — eme Momomas HayKa, KOTOpas BEIIBAHYJIACH TONb-
KO 3a IOcleJHWe JECATKH JieT W IVIaBHEIM o0pasoM Gaaroiaps pabo-
TaM COBETCKEX yYEHHIX.

Ee 3apjaum s3akmo9anTcsa B TOM, 9T00B HPOCIEANTHL N BHIACHATH
cyas0y m TOBefeHHe B 3eMile XMMAYECKHX BJIEMEHTOB, JeKallnx B
OCHOBe OKpY:Karolneil Hac NPIPOAsl, KOTOpEIe, OyIydnm pacmoJoKenkt
B OIpefelleHHOM HOPSJKe, COCTABJIAT 3aMeYaTeNbHY Tabaamy
. 1. Meupeneesa.

OcHoBHOH emmuuOei ZCCIefOBAHWH TeOXEMHUHN ABIAETCA XUMIH-
9ecKuil 31eMeHT W ero aTQM.

B rampoit Knerke Tabmmumm JI. WI. Mempmeneesa, Kak mpaBuio,
IOMENIaeTCsA OOUH XAMATIECKUil 9lleMeHT — aTOM, I KajKIasT KJIEeTHA
mMeeT ouepefHOA mopsapkoBulil HoMep. IlepBriit HOMep mMeeT caMbLi
IeTKOR 97 eMEHT — BOJOPOT, & OIWH M3 CAaMBIX TAMKENBIX XHMHIe-
CKIX 3JeMeHTOB B 3eMHO# Kope, 92-ii, maseiBaeTcs ypaHOM, B OH
TsKeNee Bojopoia B 238 pas.

ATOME! UpesBHIYAHHO MaJbl, I eclid IIPefCTABUTH X B BHME Ma-
PHKOB, TO JHaMETP aTOMA COCTABUT ONHY HECATHMUJUIAOHHYIO MO
munamMerpa. Ho aToMEl coBepmeHHo He DOX0H HA CIUIOUIHBIE ITa-
PuEm m odpasymr Gojiee CIOKHYIO CHCTEMY, COCTOAILYI0 H3 AAPA
aToMa, BOKPYT KOTOPOTO JABWKETCS TO WJIM MHOE, pPasHOe Yy pas-
JIMIHEIX COPTOB ATOMOB, YHCJIO 3IeKTPOHOB.

Takxmm 00pasoM, mo CBoeMy CTPOSHMIO aTOMBI CKOpee HamOMIm-
HAIOT COJHEYHbIE CHCTEMEI CBEPXMUKPOCKOIMYIECKHX pasMepoB
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¢ TMEeETPAILHHEIM CONHIEM — SAPOM H JABIKYIIAMUCA BOKPYT HETO
OJIaHeTaMa — 9JeKTPOHAMI.

Y pasHBEIX COPTOB aTOMOB — XIMUYECKUX JIEMEHTOB — YUCIC
BIEKTPOHOB pasiuyHo. Biarogaps sToMy OHEH OTIWYAIOTCA APYT OT
Apyra mo CBOMM XWMWMYECKHAM CBOcTBaM. ATOMBI, 00MEeHEBAACH
Mekay cobo#i cBOmMMZ 31EeKTPOHAMH, BXOJAT B COeTUHEHHA — obpa-
3YIOT MOJIEKYJEL.

Ha MenrneneeBckoit Tadmmme HaMedaeTcs PAJ €CTECTBEHHBIX
ceMeHCTB 3JeMEHTOB, KOTOPEIE BCTPEIAOTCA BMECTe HE TOJBKO Ha
Tabnnmne, HO ¥ B CAMOU IPEPOLE.

Bennume cmcremsr MeHpeneeBa m 3aKa0dgaeTcsi WMEHHO B TOM,
9T0 3TO — He TeOopeTHIecKas cxXeMa, a BEHIDAKEHMEe TeX NPHPOXHEIX
B3aUMOOTHOIEHH, KOTOPEIe CYMECTBYIOT MeKIY OTHEIbHBEIMA diie—
MEHTaM{ W KOTOpble OHpefeNsioT WX CXOJCTBO, X DPAasjmgme, X
HepeMerieHns B 3eMJe.

CnonoM, Tabnmma Menjeneesa ecTh BMeCTe ¢ TeM M Ta0IHI&
reoxXmMmIecKas, KOTOpasgd KaK HANeMHEIH KOMHAC HOMOTaeT reoXH-
MHOKaM B X IOMCKOBEIX paborax.

HoBrle mpen 3apoma0Tcsa BCIOLY, Tfle BIyMIUBasA MBICITEL YIeHO-
ro NBITAeTCA NPHMEHUTH 3aK0H MeHpmelreeBa K aHANIA3y HPEPOAHBIX
ABNEAHH.

Ho uro ke takoe reoxmmma? Yro mpepcraBaser coboit sta Ho-
Basg HayKa, NPUBIEKMAas 3a HMOCIENHWE TONBl TaK MHOTO HCCIE0-
BaTeNei?

Har noxassiBaeT ee Ha3BaHue, FeOXHMHOA M3yIaeT XAMOTIECKEE
IpOmecchl, IPONCXOMAINTE B CAMOA 3eMie.

XuMuuecKkne 3JeMeHTHl KaK CAMOCTOATENbHBIE eIUHANL P~
PORNE! HepeMeInaTcs, CTPAHCTBYIOT, COERWHSITCH,— CIOBOM, Kak
MBl [OBODHM, MUTPUPYIOT B 3€MHOU KOpe; 3aKOHBI COUETAHUIN 3ie-
MEHTOB W MMHEpPAJOB IIpA Pa3NAIHBIX TaBICHMAX I TEMIEPATypax B
PasHBIX yYaCTKAX 36MHOM KOPHI, 3aKOHEl YyIacTHSA DIEMEHTOB B IO-
CTPOEHUH MOYBEI, FOPHLIX IOPOT W KABOTO BelleCTBa H 3aKOHEL HC-
II0Ib30BAHMASA BEIIECTBA CAMUM UeJOBEKOM M IIPEICTABIAIOT Te OPO-
0JeMbl, KOTOPBIMA 3aHHMAETCA COBPEMEHHAS TeOXHMHAS.

Hexotoprie xuMmmueckne saeMeHTHl (HampumMmep, CKaHm@H, rad-
HE#) He 001agaoT ¢roco0HOCTHI0 00Pa30BEIBATH CKOTLIEHAS M MHOI-
7 HACTOJBLKO PACCEAHEI, YTO B IOPOJe HAXOMW [CA JAINE CTOMIILIL-
OHHAs JOlid NPONEHTA ONPeeJeHHOT0 XWMHAIECKOTO 3JIeMeHTa.

Taxne aneMeHTH MO;KHO OBLTO 6B HAa3BATh CBEPXpacCesHHBIMH,,
7 mX Mbl OGBIBaeM TOJBKO B TOM CIydae, eCl OHU HpPEICTABIAKT
KaKy10-1160 0c00yi0 MeHHOCTH AJs HPAKTNKA.

Cefiyac MBI DpegmomaraeM, 9TO B KajKIOM KyOWYecKoM MeTpe
J1000% TOPHO# MOPORE! MOKHO HaiiTh Bce diIeMeHTH MeHpeneeBcKoi
TabNANObl, €cin TOJNBKO HAIOM METOALl aHamm3a OyAyT JOCTATOIHO
cosepmenHHl. He mamo 3a6EIBaTh, 9TO HOBBIE METONEI B HCTOPHAN Ha—~
YEu uMewT eme Goiblnee 3HaYeHHE, IeM HOBHIe TEOPHH.
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lpycme snemenTsl (Hanmpmmep, CBHHeN, jkele30), Haobopor, B
CBOMX HOCTOAHHBIX HepEMEILEeHWAX MMEIT Kak OB PAM OCTAHOBOK,
00pa3ys Takme COEUHEHMS, B KOTOPHIX OHM JIeTKO HAKAIUIABAKOTCA,
JIOJTO COXPAHAITCA U, HE3aBHCHMO OT CII0KHBIX E3MeHeHnil 3eMHoM
KODHL B €€ I'e0N0THYECKOH MCTOPUHA, COXPAHAT (POPMBI CKOILINHH,
0o0pasyoT KPymHbIE KOHIEHTPAIWH M OKA3EIBAIOTCA MOCTYIILbIMU
I OPOMBIIIJIEHHOTO MCIOJb30BAHIMA.

TeoxuMusa waygaeT 3aKOHBI pacmpefieleHHs M MHTPAIMYE XAMH-
YECKAX HJIEMEHTOB He TOJIBKO B MUPO3NAHAW B IEIOM, HO I B OOpe-
JIeIeHHBIX [e0JIOTHIeCKUX YCIOBUAX, B ONpEeNeleHHBIX pajionax Ha-
Juell cTpamHbl, HaMedasg OYTH IJNd HOHCKOB U PAa3BENOK IOJNE3NEIX
MCKOIAaeMBbIX.

Taxum obpasoM, riayboxme TeopeTmIecKHe YCTAHOBKI COBpe-
MeHHOU TeoXmMum Bce OnmKe m Ouimike CMBIKAIOTCA C NpodieMaMm
OPAKTUKH, W FeOXAMHS CTPEMHATCA Ha OCHOBAHWH Psifla 00mMIEX I0-
NOMKeHm IOKAasaTh, rle MOKET BCTPEYaThCsA KAKOH-Inb0 XmMmue-
CKUOI 5IIeMEHT, THe U IpH KAaKWX YCJOBUAX MOKHO BCTPETHTHh CKOI-
JeHOsd, HApUMep, BaHanwsa wid BoJbppama, KaKue MCTANTBEl «0XOT-
Hee» HAXOOATCA BMecTe, KaK, HampumMmep, 0apmid w Kanmi, Kawue
Oynyr «m3berathby APYT Apyra, KAk, HANPEMep, TeLIYpP W TAHTAI.

leoxmMumsa m3ydJaerT HOBefeHMe KAMIOTO dieMelTa, HO, YTOOH
cyanTh 00 9TOM HOBefeHMH, OHa MOJKHA XODOMIO 3HATE CROICTBA
8JeMeHTa, ero ¢Boeobpasme, CKIOHHOCTH COENUHATHCA C APYTHMHI
3JeMEeHTAMH HJIM, Ha000pOT, OTHAENATHCA OT HHX.

l'eoxmMmx, TakmM o6pasoM, mpeBpalmaeTca B MOMCKOBWKA-pas-
BeJYNKa, OH MONCKA3LIBAET Te MECTa 3eMHOI KOPHI, Ile MOKHO Haii-
“TH eJe3Hbe W MapralineBbie pyasl, coo0waer, rae cpefn 3MeeRnKoB
MOKHO HAfTH MECTOPORIEHHAS INIATMHB, N OOBACHSET — mOYEMY;
OH HAaUupasjsdgeT TeOoJJOTOR Ha HOUCKW MBIIMIBARKA M CYPbMBI B MNJIN-
JIBIX Te0JIOTMIeCKAX HOPOfaX M TOPHEIX Xpe0TaX M HPeACRAMeT He-
yhaauy, ecim OYAYT HCKATH 3TH METAJIIBI TaM, [[le YCJIOBUA Al MX
KOHIEHTPANAA OTCYTCTBYIOT.

Ho Bce 5T0 BO8MOHO, KOTa XOPOIIO M3YyUeHO «IOBEJeHNE» XW-
MHIYECKOr0 9JeMeHTa, TOYHO TAK jKe, KaK, N3yYNB HOOBEjende Uejo-
BeKa B JKW3HI, MOKHO He TOIBKO yYecTh BCE €r0 HOCTYIKH, HO MOMH-
HO IPefCKa3aTh, KaK OH Oymer ce0a BecTH MPU PAa3NMUYHBIX 00CTOA-
TEILCTBAX.,

BoTt B 9eMm 3armogaercsa orpoMHOE MpaKkTHIECKoe 3HAYEHWE DTOH
HOBO# Haykm!

Taxwmm obpasomM, Teoxmmus maeT pyKa o6 PYKY C FeoJoTT9ecKH-
MZI O XEMHIECKAME HayKaMu.

* % %
f1 me xouy 3aTPyQHATH Bac Maccoil (paKTOB, IPEMEpPOB. pacde-

TOB W He Oepych HAy4YUTh Bac BceM OpeMyHZpocTsaM reoxmmum. Her,
sl X04Yy TOJBKO, 9TOOBI BEI YBIEKIHCH 3TOHX HOBOM HAYKOH, poJms-
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meicsa coOBCeM HENaBHO, YTOOBI BHL caMmm yOeauiInch M3 OTHEIBHBIX
09epKOB CTPAHCTBOBAHWE 3JEMEHTOB IO BCEMY MHDY, YTO TeOXH-
MHuA — eIlle MOJIOAsA HAYKA, YTO Hepel Hell OTKPHIBAIOTCA IIHPO-
gaiimme mepcHeKTHBE B OymymeM, HO 94TO 3T0 OyayImee oHA MOIMK-
Ha 3aBOEBATh.

B mupe BayuHBIX Hmpeil, Kak @ BCIOLY B JKEH3HHE, He cpa3y mobe-
JHIAIOT Iporpecc M HMCTHHA: Hy:kHA O0opnba 3a HEX, MoOmam3anus
BCEX CHJI, HyHA 0OJbIIasd IeJeyCTPeMIeHHOCTh W 9Heprus, 00ib-
masi yBepeHHOCTH B CBOE HpaBoTe W Bepa B mobexy.

Tlobexmaer He OoTBIeUEHHAs, GecnogHas, HEAKTHBHAS MBICIB, &
TONBKO MEICIH 00eBas, ropsAmas OTHEM HOBHIX HCKaHWH, MEICIE,
TECHO CHasgHHAA ¢ CAMOH KU3HBIO U e 3amadaMu.

HeobbaTHOE HONE Ay MCClefOBAHUI JIERHAT MEpe] XEMEKAMA
3eMJIE B Hamle# cTpaHe.

Hawum my&HO eme orpoMHoe KOI@mIecTBO (DAKTOB, M OHE HAM HY?M-
HBI, 0 CIIOBAM BEIMKOTO0 pyccKoro ydemoro Usama IlerpoBmua
[TaBnoBa, Tak e, KAK HYKeH BO3AYX, ITO0BI MOANEPSKUBATH KPBLIbS
ITHTHL.

Ho nrmna m camoner jepskaTcsa B BO3AyXe HE TOJBKO BO3TYIIHOH
cTmxmell, a mpese BCero CBOMM COOCTBEHHEIM JABWKEHHEM BHepef
H BHIIOE.

ITmM jKe ABMIKeHWEM BOepel W BHlNe JepKUTCH BCAKasa HAYKA,
OHA JEPIKATCA YIOPHOH# TBOpUYECKOH pPaboToi, OTHEM CMEJBIX HCKa-
HOH, COBMHEEHELX OfHOBPEMEHHO C XONOXHHIM W TPe3BHIM aHAJIN-
30M CBOHX JJOCTHIKEHNH,

Mbr HeMEEyeMO HEAeM K HOJHOMY BOBJIEYEHHIO B IPOMBIIIIEH-
HOCTh BCeX XEMOYECKAX 3JIeMEHTOB, H [ajKe HCKYCCTBEHHO HOIY-
qaeMBIX.

TloaToMy coBpeMeHHOE 3HaYeHME TeOXIMHIECKUX HCCIe0BAHMIMA
[0 pacHpefiejeHni0 XAMIIECKAX DJIEMEHTOB B 36MHOI Kope elme 6o-
Zee BO3pacTaer.

Ono 00s3bIBaeT HAC MCKATH 3aKOHEl JTOTO pacHpefieleHHd, H
y Hac IMEITCSA K TOMY BCe BO3MOKHOCTH.

K MonopbiM xampam npuasiB — Brepef, 3a 0CBOeHZe HeAp Hamel
Ponmas!



MHP HEBHIHMOI'Q.
ATOM H XHMHYECEHi 9JEMEHT

afiTe pyKy, 9mrarenxb. fI moBegy Bac B MHp MAaJEBIX Be-

JIMYMH, KOTOPHIX B OOBIHEHHOW KU3HW MH He 3aMedaeM.

Bor nabopaTtopusa ymembImeHmil m yBenmdeHmil. 3aiimem
B mee. Hac yxe Kmyr: 5TOT emfe He CTaphIi YenoBeK B paboueM
KOCTIOMe, TaKo#l OOBIKHOBEHHBIM Ha BNJ,— 3HAMEHUTHI# m300pera-
reab. [locaymaem ero.

«3aitimeMTe B KaOWHY,— OHA CcHelaHa W3 MaTepWala, NPOHUIAe-
MOTO I Jyd9eil m0boit mumHEl BoaHEL. fl mOBepHY pHIZar Bmpaso,
# MBI HadHeM yMeHbIaTthcd. Ilpomecc yMeHbImeHWs, He OYeHB
OPUATHEIH, BAET TOYHO O CEKYHAOMEDPY, 3a KajKble IeTEIpe MUHY-
THL MBI yMeHbIDAeMCS B THICATY pa3. MEI ocTaHOBEMcH Yepes de-
THpe MUHYTHI, BEIAEM W3 KaOMHEL M YBUOAM OKDY:KAIOMWi MHUP
TaKUM, KAKAM OH BHJEH B JIyYIne MUKDOCKONEL. 3aTeM BepHEMCSH
B Ka0WHY ¥ WCOBITaeM yMeHBIIeHHe eIe B THICATY pasy.

Wrak, MBI IOBEPHYJIHM phHITAT...

Ham poct yMeEbmmICA, MBI CTATH BeIWITHON ¢ MYypaBb... MbI
MHadYe CTANM CJIBIMATH, TAK KaK Halle YXO HepPecTaro pearmpoBaTh
Ha BO3NYIIHBIE BONHEL. JIWMIOb KaK@e-TO IOYMEI, TyIeHZWEe, TPECK d
ImeJecTH JO0XONAT [0 Hamero cosHaHmsa. Ho cHOCOOHOCTH BHIETH
0CTalach, TaK KaK B NPHPOME CYIIECTBYIOT DPEHTTeHOBCKHE JIy9H
¢ JJIZHON BONHEI B THICAYY pa3 MeHBINell, 4eM CBETOBEIe. MEI BEI-
7 n3 KaOWHEI YMEHLIIEHHBLIME B THICAYY pas... BEA mpeaMeTroB
U3MEHMICS HEOKATAHHBIM 06pa3oM: GOIBIIAHCTBO TEI CTANN OYeHB
NPO3pPAvHBIMA, W JNajKe MeTAJIHl OPEeBPATHINCh B APKO OKpalieH-
Hble, MOX0JKMe HA MBETHHE CTekKJa Tenxa.. Ho 3aTto crerio, cMorna,
AHTAph HOTEMHEJHN I CTANH HOXOAATH Ha METaJIHl.

Mul BUIWM KIETKH pACTEHHI, BalONHEHHBIE HYILCHPYIOMIIM
COKOM W 3€DHAMY Kpaxmaja, W, OPH JKeJaHUH, MOKeM IPOCYHYTh
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PYKY B yCTbHIle JHUCTA; B Kamje KPOBHW MIAaBAaOT KPOBAHEIE TENbIA
BeJIMINHON ¢ KOIe#Ky, 6axTepmu TyOepKyie3a MMeT BN W30THY-
TOr0 rBO3JA 0e3 MAANKE... BakTepnm Xomepsl HOXOHAT Ha MEIKHA
606 ¢ OBICTPO ABUTAIIWMCHA XBOCTHKOM... Ho MomdeKysn He BEHAHO,
U TOJABKO GecOpepHIBHOE APOJKAHWE CTeHOK KaOWHBI, Ja JerKoe Io-
KallbIBaHMe JHIA BO3NYXOM, KaK OYATO HaBCTpeYy HAM AyeT BeTep
C OBLTBbIO, HAIOMEHAIOT HAM O TOM, 9TO OMM30K Ipefea AeIAMOCTU
MaTepum...

Mer cHOBa BepHyJIWCh B KaO0WHY W IepeBemu pHIYAr emie Ha
omHO meneHme. Bce moreMHeno, Hama KabmHa 3amporkana, KaK Ipu
3eMJIETPACEHN.

Korpga wbl mpmmawm B cebs, xadmma Hpofomkana APOKATh, H,
Ka3aJI0ch, KPYroM Hac OymyeT Oyps ¢ IpajoM: YTO-TO HEIpPepEIBHO,
KaK Topox, CHIIANOCh HA HAC; MOYKHO OBLIO mOZyMaTh, 4TO Hac 00-
CTPEeNIWBAIOT W3 THICAYN LYJIEMETOB...

Ham npoBomEmK HEOMETAHHO 3aTOBOPHIL:

«Briiitn Henb3s. Mel yMeHBIIUINCH B MUJLIAOH pPa3, ¥ POCT HAII
Temeph H3MepsAeTCHS THICAYIHHEIME MNONAME MOJLJIAMeTpa: OH DPaBeH
BCETO IOJYTOPa MEKDPOHAM.

Tommura mammx BoJOC cefidac paBHA OXHOI CTOMRJINOHHOM
CaHTMMeTpPa; TaKasd BeIWYWHA HA3HIBAGTCH AHICTPEM M CAYKAT IJs
m3MepeHHsI MOJEKYlN m aToMoB. IlomepeTHmEK MOJeKya ra3oB BO3-
IyXa paBeH NPAMEPHO aHICTPeMy. JTH MOJEKYJIBl HOCATCH C OT-
POMHOH CKOPOCTBLIO W GOMOapAHpYIOT HAIDY KabmEy.

Eme nmpwm mepBoM yMeHbIIeEWE MBI 3aMeTHJIH, 9TO BeTep Omx
HaM B IHIO Kak OBl OBLIBIO: 9TO OBLIO BIMSHUE OTHENBHBIX MOIE-
kya. Cefigac MBI CTanuz MeHbINe, M WX [BW/KeHMEe HAM CTOIbL KC
OIlacHO, KaK TeJOBEKY, KOIfa B Hero BBICTPEIAT HIEeCKOM.

IlocmoTpmTe CKBO3bL OKHO,— BHl BHAUTE HBUINHKY B MHKDOH
B IOmEpeYHMKe, TO eCTh MOYTH TaKylo, Kak u MBI camm. Hax oHa
NJIAMEeT BO BCe CTOPOHBI OT HEPAaBHOMEPHBIX YHAapOB BHXDS Mole-
ryn! K cosxaneEwmio, MBI pacCMOTpeTh WX HE MO;KeM: OHH CIHIIKOM
GeicTpo pBmraioTcs... Ho mopa Bo3BpamaThcs: yAbTPAKODOTKEE BOJ-
HBI, B JIy9aX KOTOPHIX MBI PacCMAaTPHBANW MOJEKYJEHI, BPeNHEl [
HAIOUX TIa3».

C aTmMu croBaMd Hall MPOBONHWK HOBEPHYJ pHIUAr.

Hame nyTemecTsrme 3aKOBYMIOCH, KOHEYHO, OHO OBLIO TOIBKO
BooGpassaemoe. Ho raprmHa, KOTOPYH MLl HAapHCOBAlHW, OIH3Ka
K [eACTBHTEeIHHOCTH.

OnsIT mOKa3EIBaeT HAM, 9TO, KaK OBl HN COBePINEHCTBOBAMUCH
MeTOfbl aHaJM3a, B Pe3yIbTaTe aHAJW3A CJHOMKHEIX TeJ MBI HPHXO-
IOM K DALY DPOCTHIX BeIIecTB, KOTOPEIe He MOIYT OHTh XxAMmTe-
CKF pa3nosKeHBl Ha eme 0oixee IIPOCTHIE COCTABHBIC JaCTH.

Bor atm, mamee He mompaoIimecs pasfelleHHI0, IPOCTHIe Teila,
U3 KOTOPHIX COCTOSIT BCe OKPY:KAaloIiye HAC TeJa MPUPOXEI, MEl Ha-
3BIBaeM XUMHUYECKAMU dIeMeHTaMU.
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TocTosAHHEO comprKacasach ¢ OKPYAIOMIEMIE HAC TeJaMu OpHEpo-
Ibl, }KABLIMA W MEPTBHIME, TBePALIMHE, KUJKAMYU ¥ Ia3000pas3HeIME,
YeJI0BeK IIPHUINe] K OfHOMY M3 BakHeHmux cBomX 0000Imernii: Kk mo-
HATUIO O BemiecTBe, 0 Marepwnm. HakoBH CBOMCTBA 3TOH MaTepmm,
KaKoBO ee CTpoeHme? ITOT BOIPOC, KOTOPHIA MOJKEH HOCTaBHTH
meper coboit BCAKMH, U3YIAOMUI IPAPOAY.

U pepBEIl 0TBEeT, KOTOPHIH [aeT HAM HEIOCPEACTBEHHOE OILY-
IleEne, 5TO BAOWMAas HeOpPephHBHOCTL BemecTsa. Ho 3To BIEYaT-
JeHEme — o0MaH Hammx wyBcTB. [loaw3ysch MmrpocromoM, MEI 9a-
CTO OTKpPHIBAeM B BeINeCTBe IOPHCTOCTH, TO €CTh HAJMUMe MeIKuX
OyCTOT, He BEIMMBIX HEBOOPYKEHHBIM TIa30M.

Ho m pmns Takwmx BemecTs, B KOTODHIX, Ka3ajloch Obl, IpIHIA-
OHaJbHO HE MOKET OBITH IOP, KaK BOJA, COUPT W JAPyLHe KETKO-
CTH, a TakKe JNIA ra30oB MBI JOJUKHEI IPU3HATH HAJIWIde HPOMe-
KYTKOB MKy JaCTUIAMHK BellecTBa, MHaYe HAM HeJb3s OBLIO OB
NOHATH, II0YEMY BellecTBa MOTYT CIRMMAThCA IIPHM AABJeHHW, IO-
9eMy OHF MOT'YT pACHIAPATHCA HPU HATPEBAHNH.

Beaxaa matepums 3eprmcta. GaMble MaJjble 3€PHBIIIKA BeIIeCT-
Ba IOJIy4HJIM HasBaHUEe aTOMOB HIM MOJEKyl. Y[Oaj0ch H3MEDHUTD,
HAaOpHEMEp, 9T0 ¥ BORBI CaMU MOJEKYIHl 3aHMMAIT BCETO JIAINb OKO-
J0 TPeTH WIm eTBepTH npocrpaHcrBa. OcTalbHOE HPUXOMUTCA HA
OOpEL.

Cefiwac MBI 3HaeM, 9YTO IpH CONUMKEHHH ATOMOB BOSHHKAIOT
CHJBl OTTANKABAHASA M ATOMBEL He MO[LYT CIAHTHCA APYr C APYTOM.
OKoJ10 KaKIOTo aTOMa MOMKHO ONHCATH «cPepy HEeIPOHHIAEMOCTHY,
3a KOTOPYIO HpwW OOBIYHBIX XVMHYECKUX PEaKIWsaX He MOMEeT Ipo-
TEKHYTH Apyras Matepus. Iloaromy aTtoMel BMecTe ¢ 3Toi cdepoit
MOJKHO PacCMaTpUBATh KaK yHpPYyTHe INapUKY, HEHPOHXOAEMEe APYT
gaa gpyra. Kampeii smeMenT uMeeT cdepy HEHPOHHIAEMOCTH, pa-
Imyc KOTOpO# BHIpaskaeTcA B aHrcrpemMax. MeHbIme BCero 3TOT
pagmyc y yraepopa — 0,18 amrcrpema m y xpemums — 0,41 amrer-
peMma, pagmyc y xexesa — 0,67 m 0,79, y rampmma — 1,01, y kue-
jJopoga pammyc cdephl HeNpoHmOmaeMocT:m Ooxbmoit — 1,32 amrer-
peMa (cM. PECYHOK Ha crpagume 23, Ijfe 5JIeMeHTH M300parKkeHBI
B BHJIe KPY/KKOB, IPOHOPIEOHANBHEIX pa3dMepaM pafaycoB ux cdep).

Ho ecrm Mur OymeMm yRIambIBaTh IDapsl B KaKOH-ImGO AMEK, TO
0ecIOpAOYHO paCHoJOKeHHEE INApHl 3aliMyT G0ablIe Mecra, geM
OpA DPaBHIALHON YKIafKe. Ta m3 yKIAmOK, KOTOpas 3afiMeT HaHd-
MeHBIIHA 06HeM, HaskIBaeTcAa HJIOTHeHmeld ymakoBxoi. Ee merro
DOJNYyYATh, HANPUMEP, OPW TAKOM ONBITE: B3gB HECKOJBKO [JECATKOB
CTANbHBIX HIAPHKOB (OT IMapPWKOHONMWIHOKA), HONOMKATHL HX HA
OIIOMeYR0 W JIETKO HOCTYKHBaTh, buaromapsa ToMy, 9TO BCe mapn-
K OYyAYT CTPEMHETHCA K NEHTPY OIofedKa, OHE 6YAYyT TSCHATH APYT
Ipyra W CKOPO PACIOJIOMKATCA PsIZaMu, 00pPasyOMIMA MEHKIY CO-
6ot yron B 60°. Crapyu OHE pacmOIOKATCA IO CTOPOHAM Ipa-
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BUJBHOTO INECTHYTOABHMKA. JOTO m GymeT MMIOTHelimias yIaKOBKa
mapoB OJHOTO pasMepa HA IJIOCKOCTH.

Tar ymomenmsl, HampmMep, aTOMBI MHOTHX MeTallIOB — MeJH,
30JI0Ta H [PYTHX.

Ecnn mapsl HeogmHAaKOBEIe, HAIpHMep MBYX DPe3K0 Pasimiaro-
mMAXCA PasMepoB, TO YacTO CJIYYaeTCs, 4TO IMaphl GONBINEro pas-
Mepa (HampHMep, XJ0p — y KPHCTAIOB HOBAPEHHOH COIH) AAIOT

NaA
Cl
Modeav cmpyrmypul Modeav cmpyrmypwr nupuma
kamenrott coau (NaCl) (FeS,)

MIOTHEHNIYI0 yIaKOBKY, 4 MEHBIOIWA aTOM DACHONAraeTcsa B HpO-
MEKYTKAX MeQy KPYHHBIMA IDapaMu.

Taxmm 06pas3oM, y DOBapeHHON CONM WIW MEHEpaia TalATa —
NaCl — ogme aroM HaTpHg OKpPYeH ¢ IDeCTH CTOPOH AaTOMaMu
XI0pa, a KasK[BIH aTOM XJIOpa OKPYKeH ¢ IIeCTA CTOPOH aTOMaMp
Harpma. IIpm sTEX yCIOBEHAX CHUAH HNPATHKEHAA MKy HOHAME
HATPHA M XJIOPA OKA3EIBAIOTCA HAHOOIBIIAMI.

Vrax, okpyKaomue HAC Tela, HE3aBACKUMO OT CTENEHH HX CIOJ-
HOCTH, COCTOAT W3 COYETAHHA OTHENHHEIX MeIbYafilinX, HEeBHMH-
MBIX NMPOCTBIM [IA30M 9YACTHI, WX aTOMOB, HAmomoOme TOro, Kak
0onpImOe KpacmBOoe 3HaHWe OBIBAET IOCTPOGHO W3 OTHENLHBIX He-
foapmimx Kupnmgeil.

Mgicas 06 aToM 3apopmiack B IIyOOKOH MPeBHOCTH, I IOHATHE
«aToM» (mO-TPEYECKA — (HEJEIEMEBINY) MBI BCTpedaeM elle y rpe-
deckmx (miaocodoB-MarepmanmcToB Jlepkmnna um JleMoxpumTa 3a
MIeCTHCOT — YeTHIPecTAa JeT N0 Hamel spwl. Ilo coBpeMeHHEIM mpef-
CTaBIEGHMAM, HAYAJI0 KOTOPHIM OHLIO MOJOKEHO eIie B JeBATHAAIA-
TOM CTOJIeTHH, XHMAICCKU dIeMeHT B CBOOOIHOM cOCTOZHNA B Op-
Me HpPOCTOro TeJla COCTOMT M3 COBOKYHNHOCTH ONHOPONHEIX aTOMOB,
Hallee He JeNAMBIX 6e3 HOTepH XAMUYECKAX KadecTB H OCOOEHHO-
CTell, nmpACymMuX JAaHHOMY DIEMEHTY.

B macrosmniee spema yuensim maectro 102 pasmmumrix smemen-
T4, a 3HaudT, @ 102 Buma pasnmuHBIX aTOMOB.

U3 couerammit atmx 102 BEEOB aTOMOB HIOCTPOGHHI BCe H3BECT-
HEIe HaM Teja HPHpPONE! (B TOM WHCIE W MCKYCCTBEHHO CO3NAaHHEIE
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COefMHEHNs [BCHANIATHA DIeMEHTOB, He CYINECTBYHINEX B HOpU-
poze).

ATOMEI OHOIO W TOTO K€ 9jeMeHTa, TaK yKe KaK H aTOMEI pa3-
JNYHEIX 9IeMeHTOB, cOYeTasach APYT C APYrom Io xsa u Goree, Mo-
ryT 00pa30BEIBATH MOJEKYJIEI PAa3IMYHLIX BemecTB. ATOMBI I MOJe-
KYJBL, COENUHAACH APYT € APYIOM, CTPOAT Bce MHOroo0pasme HpH-
pommeix Tex. PasmooGpasme KoMOWHANMI aTOMOB He Talk YK 3HAUH-
TeJbHO, TaK KAK TOIHKO HEKOTOpHIE 06Jafal0T yCTOHUMBOCTBIO, HO
pasMepsl WX He3HAUHWTENbHBI, I09TOMY YHCIO ATOMOB H MOJEKYIHI
oueHL Beauko. HampmMep, ecim B3ATH 18 rpamMmos Bomel, Tak Ha-
3EIBAEMYI0 TPAMM-MOJEKYIY, TO B 9TOM KOJIMIECTBE BOOLI OYMET CO-
nepskarbea 6,02 - 102 MomeKyn BOFHL

Ywmeno 310 KOMOCCAILHO, OHO BO MHOTO THICAY pas Gojbioe, IeM
YACJI0 3epeH PN M NINeHMIHl, BHIPOCIINX HA 36MHOM Iape 3a BCe
BpeMsaA CYIIeCTBOBAHUA PACTHTEILHON JKUBHI.

[aa Toro aTo0BI cocTaBUTH cefe MmMpelCcTABICHHWE O pasMepe MO-
JEKyJEl, CPAaBHEM ee ¢ CaMBIM MeJbYafiliyM W3 JKWBEIX OpraH®3-
MOB — OaKTepumeil, BUIMMOH JRIOPb B MUKDPOCKON IPH YBeIMYeHUH
OKOJI0 ThICAYM pas. Pasmep caMBIX MaleHbKHX OaKTepHil paBeH
OBYM MEeCATHTHICAYHBIM JOJIAM MUIIEMeTpa. JTO B THICAYY Das
fonbmme pasMepa MOJEKYJBI BOJBLI, a B CaMoil MalleHbKOW Oaxrepum
comepuTesa Goee IBYX MUIIHAPHOB aTOMOB, TO €CTh GOJbIIe, TeM
JHUBET JIOfed Ha 3eMHOM IHape.

Ilemouka m3 MomeKya BOJEI, comepxammxes B 1 cm3, Morma 65
Gomee TpuamaT: pas mpoTaHYThCa ot Jemam no Conmma m obpartHO,
Tak Kak ee gumaa pasHa 9 400 000 000 kM.

IleprorawansEO aToM mpefcTaBianu cebe B fopMe Medbdaiimied,
majee He NENMMOR YacTHIbL, OTHAKO npz Oonee OIM3KOM HM3ydUeHNWH,
00 Mepe yCOBEPINEHCTBOBAHUS M YTOYHEHMS HAaIIHX METOROB HCCJe-
IDOBAaHHA CaM AaTOM OKAa3alCA BechbMa CJOMKHBEIM 00pasoBaHUEM.
ITpupoga aToMa BrepBble IPOSBEIACH HAIIATHO, KOIfa IIONE IO-
BHAKOMILIACH C ABJICHEAMY DPATEOAKTHBHOCTH W CTAJHM KX H3y7aTh.

Oxaszanzock, 4TO aTOM KAa;KIOT0 XHMHAYECKOTO DiIeMeHTa, He-
CMOTpPA Ha CBOH HWYTOKHBIE padMepHl (IONEPeYHHK ero PaBeH Ofi-
HOHl CTOMRWJIIMOHHONW dYacTH CAHTEMETpa), IpeAcTaBiIfeT co60m0
BechMa cJI0HOe 06pa3oBaHEe, HOCTPOSHHOE Hamoxobme HaIIed coJ-
HEYHOX CHCTEeMEL.

AtoMm coctromT 3 Afpa (HOMEPEYHHK €ro B CTO THICAY Pasd MeHb-
me, 9eM IOMEepPeYHMK aTOMa, I MeHbIIe OfHOH TPHIIMOHHON JacTh
CaHTEMETpPAa), B KOTOPOM COCPeIOoTOYeHa HPaKTHIECKH BCA Macca
aTtoMa.

fInpo aToMa HeceT NONOMKUTENbHEIA saeKTpmIeckuit sapsam. Ho-
JIWIECTBO IOIOKUTeNBHBIX YaCTELD B AApe Bo3pacTaeT IO Mepe Iie-
pexoia OT aTOMOB JETKMX XMMZYEeCKHX dIIEMEHTOB K TsAMKeNbIM W
YACIEHHO PABHO MOPANKOBOMY HOMEDY KIeTKH MepHORUYecKod Tab-
JlUIE, KOTOPYIO 3aHEMaeT 3JIeMeHT.
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BOKpyT AApa Ha Pa3iINYHEIX PAcCTOAHUAX BPAIIAOTCA 3IEKTPO-
bl UMCTO BIEKTPOHOB PABHO UHCHY HONOMATENBHEIX 32PAMOB
Apa, TaK 9TO aTOM B IeJOM ecTh 00pas3oBaHme IEKTPHIECKH Heu-
TpANbHOE.

flnpa aTOMOB BCex XMMMYECKHX JIeMeHTOB HOCTPOEHBI U3 JBYX
IpocTeHIIMX YacTAI — IPOTOHA, MW fApa AaroMa BOXOPOAA, K

Cmpyemypa amoma u nopadroswi Cmpoerue amomos Hampus
HOMED INEMEHINA U Epunmona

ueittpona. Ilporor mMeer Maccy, m09TE paBHYIO Macce aTOMa BOMIO-
poma, M HeceT ONWH HOJOKUTENLHBIN 3apap. HeiTrpor — Mmarepm-
albHAA 9YacTHIa, AMEIIad TAaKyI0 Ke Maccy, Kak DpDOTOH, HO JH-
IMeHHasA KAaKOTO-I:m00 SIeKTPWIECKOr0 3apsama.

Ilpororsl m HeHATPOHEI B SAApPaxX aTOMOB CIENJIEHEl HACTOIBKO
IIPOYHO, 9TO IPHW BCeX XHMOYECKEX PeaKOHAX AApa aToMOB COBep-
IMIeHHO YCTOHYUBEI M OCTAIOTCSA HeM3MEHHBIMMU.

XuMHrdecKre CBOMCTBA 3JIeMEHTOB 3aBUCAT OT CTPOeHHA M
CBOMCTB HAPY/KHOHM BIEKTPOHHOA 000J0YKE aTOMOB, OT CIOCOOHO-
CTM mX OTfaBaTh WIM NPHCOCHEHATHL 3aerTpoubl. CTpoeHuwe e
Agpa aToMa Ha XUMMIECKOX CBOHCTBAaX aTOMA IIOUTHE He CKa3bIBaeT-
csa. IToaroMmy aToMmel, 00magaroue OMHEAM U TEM jKe UHCIOM HAPYrK-
HBEIX BIIEKTPOHOB, MajKe eCJH CTPYKTYypa Afxep, Macca HX HIH aToM-
HEIfl Bec pasiamgHE], 0061afaroT ONWBKEME XHMHOYECKHMH CBOHCTBa-
MH 7 00pa3yoT POACTBeHHEIE TPYHIEL aTOMOB, KaK, HaIIpEMep, XIOp,
6pom, mox m TOMY IOTOGHEIe TPYIIEL

Ha pmcyErax cxemaTwmdecK:m IIOKa3aHBI DAa3JEIHLIE MOJENIH
CTPOEHHS aTOMOB, X3 KOTOPHIX BHAHO, KaK YCIOMKHAWTCH OPOHTHL
DJIeKTPOHOB IO Mepe yBeJIWIeHHs aTOMHOrO Beca.



ATOMbBI BORPYT HAC

OCMOTPHUTE HA TPH HOPEKPACHHX CHUMKA, KOTOPHIE MEI
moMergaeM B 9TOH IJaBe.
[ mBHEI BEHI TOPHOrO 03epa, CHHAA TIaJb BOXHL, BO-
KPYT CKAJE H3BECTHAKOB, TEMHO-3€JIeHEHE IATHA ONHHOKHX Jepe-
BbEB, a HAJ BceM SpKOe I0KHOE CONHIE.

MyMuwiit, oKyTaHHEH [ABIMOM H NAPOM, NBUIAOIIUN OTHAMY
MeTaNIypru9ecKuit 3aBOf — IYAO COBETCKOH TEXHHWKH, TOPAOCTH
[leJI0TO MOKOJEHWsI CTpOmTeNel; NIMHHEIME 3MeMHU TAHYTCS K He-
My moe3fa ¢ pymoi#t, yraeMm, arocaMm, KHpOmIoM, a OT Hero OHH
YBO3AT COTHE TOHH PeJBCOB, OOJIBAHOK, OTIMBOK, MPOKAaTa B HOBHIE
MEeHTPHl HPOMEIMIIEHHOCTH.

CoBpeMeHHbIe HapPAAHGEIE ABTOMOOMIM — CBEPKAIOT IOKPHITHIE
JJAKOM KpBLNbS, POKOYYT MOIMHEIE MOTOPHI, THXO pas3faeTcd HeHme
pagmonpmeMHEKA. VI3 Tpex THIcAY meTanel cobpaHa 3Ta AUBHAS Ma-
MPHA Ha AJZHHOM KOHBelepe 3aBOfa, W IIPEOJOJETh COTHH ThHICAY
KHUJIOMeTpOoB eit mmmovem!

ITocmoTprTe Ha 3T TP KapTHHKXA ¥ OTKPOBEHHO CKAKHUTE MHeE,
0 9eM BHl MOMyMalm, IOCMOTPeB HA HEX, 9TO Bac B HEX 3aUHTepe-
COBAaJl0, 0 YeM 3aX0TeJN0CHh CIPOCHTE.

f1 yrapsiBaro Bamu MBICAZ W BAIIM BOIPOCHI: Bedhb BEL JKEBETE
B BeK TeXHHKN U IPOMBINMIIEHHOCTH, BAaIlld WHTepEeCHl TaM, e Ma-
mPHA POMKAaeT CHIY, a CHJIa POKAAaeT MAamuHY.

Ho a xouy paccrasaTh BaM coBceM O ADYTOM, UTOOBI BEI MHEI-
ME FJla3aM@ IOCMOTpennm Ha Hamu Kaprmekm. CiymaiiTe se!

® % ok

«CKONBKO 3aMedaTeNbHHKIX TEOJOTMYeCKHX mpobieM Tautes
B oTOM o03epe! — crasker MHe reosor.— Hax oOpasoBaica aror
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TIoproe osepo ¢ Taducurckoii CCP

OIpOMEHI w IIy0OKMil IIPOBaJ, 9YTO 3aMEPJ0 9TH CHHHE BOMBI B OT-
BEeCHBIX CKallaXx TaKAKCKmX xpe6ToB? Bems orT BepmmE rop [0
OHa O3epa NBe-TPH THICAYM METPOB: KaKWe MOrydde CHJIBI CMOLNIH
DOHATH W CMATH MIACTH TOPHEIX IOPOA?»

«Haxme uypecHble H3BECTHAKHM 0GPa3ylT CKalsl H TroOpEl! —
CKajeT MmHepasor.— Haxk MHOro [[eCATKOB M COTeH THICAYENETHR
DOJ3KHO OBLIO HPOATH, 4TOOBI HAKONHJICA HA JHE OKeaHOB TaKoit
MOIMHEIA OCAfIOK W3 MJa, PAKOBHH, CKOPIYNOK, MAHIWPEHA W CIKaJ-
ca OB B IJIOTHYIO H3BECTKOBYIO IOpORY, modr: B mpamop! Bossmm-
Te O0BIYEYI0 MEHEPAJOTEISCKYI0 JYIY, KOTOpPas yBeJIWIWBAET B JIe-
CATH Pa3; BEL ¢ TPYHOM DasimynTe OPHW ee MOMOINW OTHEIBHEIE Gie-
CTAMUE KPUCTAINIAKYA M3BECTKOBOTO IMIIaTa, W3 KOTOPHIX CJOKeHa
mopojas.

«Haxas GenmsHa m 9mCTOTa y 9TOrO0 H3BECTHAKA! — mepebner
€r0 XHMMEK-TEXHOJOT.— Befb 3TO BelHKOIEeNHOE CHPBE [JA Ie-
MEHTHOM IPOMBIIVICHHOCTH W [jig O0KHra HA M3BECTh,— 3TO IO-
YTA YWCTHII YIIEKHCJIHA KaJIbOW#, COeJEHEHHe aTOMOB KalbIHd,
RHCIIOpofla B YronpHoit Kmcixors. IlocMmoTpure, g pacTBOpIO ero
B caa0oii KmCIOTe, KAJbOWH PACTBOPETCH, a YrOJbHAasA KHCIOTa&
C MANeHNeM YIETAT B BO3TYX).

«Ho moxHO mpojenars um Gollee TOIHEIE ONBITHl,— CKaMKeT Ieo-
xaMuE.— G nHoMoImmbl0 CHEeKTPOCKOIA MOMKHO [JOKa3aTh, YTO B DTOM
H3BECTHAKE eCTh U APYTHe aTOMEI: CTPOHIEA W Gaphs, aJlOMUHHAS B
KpeMHOA. A eclIm cfelaTh CBEPXTOYHHEIM aHANIW3 ¥ OONKITATHCA
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ONPefernTh CaMble DPeKHe aTOMBI, KOTOPHIX CONEPIKUTCH MeHBIIe
ONHOH MHJIMOHHOM RONE HPOIEHTa, TO MOMKHO OYIeT OTKPHITEL B
HeM Jajke IMHK ¥ CBUHE.

W me mymaiiTe, 4T0 3TO 0¢000e CBOHCTBO HAINero W3BECTHIKA:
Jade B CaMOM 9YHCTOM MpaMope, KaKO#X ecTh Ha CBeTe, ONLITHEIE
XUMUKE HACYATHIBAIOT 35 BHMOB Pa3sHEIX aTOMOB.

Benp B xammom xybmueckoM MeTpe KaMHs — rpaEmTa mam Ga-
3aJIbTa, W3BECTHAKA WIW TIJIMHHL — MOKHO Oymer HalithH BCe Bie-
MeHTH MenpeneeBckoil TabIMOEl, TOIBKO HEKOTOPHIX M3 HOX OyAeT
B TPIUIMOH Pa3 MeHbIUe, YeM KANBNWA WM YrIePoman.

I'eomor, MEIHEEPANIOT, XHMHEK U TEOXHMEK TaK YBIEKYT HaC CBOH-
MHI DPacCcKas3aMH;, YTO BMECTO IIPOCTOTO CEPOBATOTO M3BECTHAKA Hepes
HAMH BCTAHYT CKAalbl KAKOIO-TO 3arafiloYHOr0 KaMHH; W 3aX04YeTcd
roy6ike IPOHIKHYTH B €ro IPUPOLY W PACKDHITH TaHy ero GHITHA
1 OPOMCXORIEHN.

* % %

Temepsr obparmmcsa k 3asoxy. Hakme crpamHBle, HEOOLIYHEIE
mo mMacmTaby w mo opme spamms! I'mramrcrme GamIHA-KOIONIHL,
HAaNOTHEHHEIE DPYHOi, yrieM, KaMHEeM; K 3THM OamHEAM HOJBeNeHbI
OTPpOMHBIe TpPYOBI, MOAAalOINFe CHKATHIM M HAarperslin Bo3myx. [las
gero sTo? 3a¥eM NMIABUTCA TaM BHYTPH METAII, TOPAT Yroib, BCIEI-
XUBAIOT IPH BEIXOJIe TYYH PACKAIEHHBIX ra3oB?

W B®I, HaBepHOE, YAWBHUTECh, €CIU A CKAMKy BaM, 4TO 3TO Ja-
fopaTopmsa aTOMOB: B PyHe AaTOMBI jKele3a KPemKO-KpPEeIKO CBs-
3aHH 0ojiee KPYIHGBIME IDapaM# — aTOMaM# KHCIOPOMa, KOTOpHIE
MeIHAaIoT JKeNTe3HBIM aToOMaM COMM3WTHCH W HaTh HaM KOBKUA Ts-
JKEIBIM MeTall — jKejes0.. A pyga jKemesa COBCeM He HMeeT
cBoiicTB aroro Meraiuia, xora u comepmar 70% ero. IMostomy mamo
BBEITHATH Kmcaopon. Ho a1o He Tak mpocTo cuenaTs!

ITomuuTe, wHTATEND, CKa3Ky, KaK ONHA NEBOTIKA JOJKHA OBIIA
BHIOpPATH W3 IPYALI 3epeH BCe HECUMHKZ ¥ KaK OHAa [O3Bala Jid
9To#l pPaboTH CBOMX ApPy3ell MYpaBheB W OHE BBINONHANHW YyCHOeH-
HO TpymmEEli ypor? Tak Begs TO OHLTM HeCIWHKE, KOTOPEHE B M-
amoH pas Ooawpme, weM arombel kmcixopomal «TpymEas 3agada,
oA W BPAJ W BBIOJHEMAasg»,— CKajkere BHL Jla, MHOTO TpyAa X
9eJI0BEYCCKON 3Heprmm moTpeboBanoch, YTOGH pPemMTh 3Ty IONOBO-
TIOMKY.

U Bce sxe oma pemenal

UenoBedecknit reEmit npu3Baj 37ech Ha IOMOINb He MYDaBheB,
a aToMEHI apyrux BemecTB. U1 B cofo3e O CTEXUAME — OTHEM O BeT-
pOM — OH 3aCTaBHJ 9TH ATOMBI OTHEHMATh KHCIOPOJ OT jKele3a o
BLIHOCHTH €r0 C FOpAYAM BO3MYXOM HAa HOBEPXHOCTh KHUIAMIETO B
meuy pacmiasa.

Uro me 9TO 3a ATOMHI-IPY3bs, KOTOPEE HOOERHIE KHCIOPOH?
Mx nBa — wpemHmil u yraepox. O0a oHm O0YeHb KpEIKO, Kpemde
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3Kelle3a, CXBATHIBAIOT KUCIOPOR W 06pa3yioT ¢ HAM NPOYHEIE IOCT-
poitkm. VI o6a moMoramoT [pyr APYTY. ¥YTJdepoj, cropas, OTHWUMAaeT
KUCHOPON M IPH 5TOM Pa3BHBaeT OTPOMHYI TeMIepaTypy; HO Ogus
OH He cupaBmicA OBl, TAK KaK TBepHas jKelesHas pyna TYTOLIaBKa,
MaJONOABMKEA W aTOMaM YIIepofa He HPOHMKHYTH BHYTPh ILIOT-
HBIX KYCKOB PY/BL

Ho TyT npuxogaT Ha IOMOING KPeMHWH: MaTeHLKEH, MelKAH, OH
maeT NETKOMJIABKEE MIIAKE, PACTBOPAET PYAY, OTHEMAeT KHCIOPOR
¥ mepefaeT ero yraepogy. dacTs yriepoga pacTBOpseTcA B Ke-
ze3e U coo0mMaeT eMy MO[BHKHOCTD, JEeIKOIIABKOCTh.

Y Torga DpmxofAT Ha DOMOINb CTUXUHA: OTOHD YBEIHUYEBAET II0-
IBIIKHOCTD, BCe JIETKOE BMecTe C Ta3aMu BCIUIBIBAeT BBEPX, BCE TH-
JKeloe OIYCKAeTCsA BHMA3, W BOT Iepel HaMHA YyHO: aTOMEL Pa3ieln-
JIMCh — Kele30 ¢ PACTBOPEHHEIM YIIEPOHOM PacHoJaraeTcsa BHEBY
meum, JerKme IINIAKW, YHECIOWe BeCh KHUCJIODPON DPYAHL, TIaBAaIOT HAa
HOBEPXHOCTY PACIIABIEHHOTO METAJla; MX MOKHO BEIOPOCHTH TyHa.
KyJa yKasKeT pyKa Macrepa...

Becogoe colepaucanue snemermos 6 semHol KEOpe
0o zay6unsy 16 Km)

HKax Mmoro sHagm#i Hamo OBLIO HAKONWTH, KaK MeTAIbHO HANO
OBLIO M3YYNTh MOBAJKM W NPHXOTH KAMKLOTO aToMa, 4To0HI CyMeTh
B KOJOCCAJBHBIX MacmTafax 0e30mmO0IHO COPTHPOBATH aTOMEI IIO
CBOeMY JKeJaHuIo!
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JAeeko6oii agmomobuas SHUJI-110 npoussodcmea Mockoeckozo asmosagoda
umenu Jluzxauesa

L I

IlocMoTpuM Temepr Ha TPETHH CHEMOK — HAlll COBETCKHI aB-
tromobmus. OEH Toske — coUeTaHME AaTOMOB, IONOGPAHHEIX JApYT K
APYry IS eNWHOU MeI:W — JaTh HEYTOMHUMY, CHIbHYH, GecrmryM-
HYI0 U OBICTPYI0 MaIlwAY.

Tpu TrICAYE peTateit ma 65 coproB aromor m He Meree 100 cop-
TOB MeTaJjljla — BOT YTO TaKoe dTa Mammna! B melil MHOro enesa,
HO jKejie3a, CBOHCTBA KOTOPOTO M3MeHEHBI HA COTHH JAaf0B: BOT
conas xedesa ¢ 4% yraepoga — 9yryH, W3 Hero OTIHTO TEJO MO-
Topa. Ho BOT B meM ocTaBmim MeHbINe YIiIepofia — I TMONYIMIACH
TBepfas E yupyras craib. Bor k skenesy npmbaBmim HOXOK@e Ha
HEeTo aTOMEI Maprauma, HAKeas, Ko6anbTa, MOIRONeHA,— CTANh CTa-
lla yOopyroil, BEIHOCAWBOI, He Ooameiics ymapos. Ilprbasmim Bama-
nus,— cTaab nprobpesia ruOKOCTh XIBICTA, B CO3[aNach HEyTOMAMAs
peccopa...

Ha BTopom Mecre B MammHe Temephb CTONT He Meflb, KAk PaHb-
me, a aTIOMUHEK,— DOPIOHW ¥ PY9YKH, H3AMEBe KOPIOYyca, MOKPHI-
THA ¥ TDOJOCH — BCE, YTO MOKHO CHeJaTh IeTKUM, BCG M3 QNIOMHU-
HAS WIE ero CHOJIaBOB ¢ MeAbio, KpeMHHEM, LHHEKOM, MAarHOeM...

A ryamnit papdop — B aBTOMOGHIBHEIX CBeUax, a JaKd, e 605-
muecsa OO M XOIONa, CYKHA, Mefb — B IPOBOJAX, CBUHEN H
cepa — B aKKyMYJsITOpax... [lOBOIBHO, a TO He OCTAHETCH HE OFHOIO
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sIeMeHTa, KOTOPHI# Obl He e3gumn B apromobmme... OHHE, codeTasch
MexIy co6oit, 00pasyior Gosee 250 pa3IWYHEIX BelleCTB W MaTepua-
J0B, KOTOPHIe HPAMO MW KOCBEHHO HMCIIONL3YIOTCA aBTOMOOHMIBHOM
[IPOMEBINIIEHHOCTHIO.

1 mamo HOmYepKHEYTH, 9TO IeJ0BEeR HIeT 37ech HamepeKop HIpHh-
POJHEIM TpomeccaM, JIoMaeT IX, 3aCTaBIseT WX MOJAYMHUTLCA CBoeH
BoJe. Pa3Be ecTecTBEHHO OBITh aTOMHENIO cBOOOTHEIM? HeT u HeT;
u eciy Obl He IeHWil IeJ0BEeKA,— HTOTO0 HEKOTNA HEe CIYYHJIOCh OBL,
xoTa OBl 3eMJIA CYIIECTBOBAJA ellle MITIHAPIGLL JeT.

YemoseK, IOHAB W y3HAB CBOMCTBA aTOMOB, HCHOJB30BAJI 3TH
3HAHOA JJS TOTO, YTOOKI IePeMEeCTUTh 3JeMeHTH TaK, KAK eMy HYK-
HO. B 3emme pacmpocrpaHeHBI 00JbIIe BCEr0 JerKWe 9JIeMeHTET,
OATh U3 HEOX — KHUCIOPOX, KPeMHHUH, allOMUHMHA, jKeIe30 m Kalb-
muit — cocraBustor 90,03% semmoii xopri. Ecam mpubaBmth eme
CeMb — HATPWH, Kanmil, MareEuii, BOMOPO, TATAH, YIIAEPOA B XJI0p,—
TO 9TH [BeHAANaTh osileMeHToB cocraBar 99,29%. Ha pgomo
OCTATBLHEIX BOCHMHECATH dleMeHTOB mpumxommrcea ensa 0,7% mo
Becy. Ho "emoBeka He ycTpamBaeT Takoe pacupefeieHHe: OH YHOp-
HO WImeT pegKo BcTpedaeMEIe 3JeMeHTHI, M3BieKaeT WX 13 3eMiIH
mojYac ¢ HEBEPOATHBIMU TPYNHOCTAMH, M3yJaeT HX CBOMCTBA HA
BCe Iagbl W MCIONB3yeT TaM, IJie 9TO HeoOXOomuMoO U Iedecoodpas-
HO. Bor mouemMy B aBTOMOOMIIe 0Ka3anwWch HUKEIb, KOTOPOTO B 3eM-
Je [IBe COTHIX HPOIEHTa, M K00OAJbT, KOTOPOTO ONHA THICAYHAS IIPO-
meHTa, MONHmOMeH, KOTOPOTO MeHee ONHON THICATHON NpOLEHTa, I
JasKe INIATHHA, KOTOPOH ABEHAANATh MUIUIMAPHHLIX IpomeHTal

Berony aToMbl — 1 9enoBek mx xo3amH! BmacTHO# pyKoi# o Ge-
peTr mx, CMeIIWBaeT WX, HEHYJKHbIE 0TOPACHIBAeT, HYKHBIE COeIH-
HAeT, X0TA 0e3 Hero 3TH 3JeMeHThHl HIKOTJA Heé BCTPETHIHCEH OB
BMecTe. I ecam ropmHoe o3epo B TamKumrumcTaHe CIAaBET MoOrydme
CTHXHH, BO3IBATHYBININE CKANLI W CO3MaBINHe MPOBAIbI, TO 3aBOM
aBTOMOOMIb — 9TO HHAYCTPHANbHAS CHM(OHUSA MOryINecTBa de-
JI0BEYECKOro TeHNs, ero TPY/Ia M 3HAHUH.



PORIEHUE H NOBEJIEHHE
ATOMA B MHPO3JIAHAH

BCHOMHMHAI0 OJWH Bedep, THXHH, NPeKpacHLL Bedep
B Hprimy. Bes npmpona Kak Oynro 6bI yeHyNa, I HAYTO
He TPeBOJKMIO IJafgb CIoKofHOro mopa. Jlaske 3Besfbl
Ha YEepPHOM IOKHOM Hebe He Mepualn, a CHAIN SpPKAME JYIaMH. 3a-
MOJIRJIA JKW3HL BOKPYT, W, KA3aI0Ch, BECh MAD OCTAHOBHUI CBOE IBU-
JKeHUe I 3aMep B 06CKOHEUHOM THITHHE 10KHOA HOYM.

Ho kar manexa 9Ta KapTHHA OT HCTHHH M KaK OOMaHYWBEI TH-
IMHa W CHOKOMCTBUE OKpy’Kalomell Hac HpHpomsr!

IlocraTouBo mopmoiiTm W HAYaTh MEMJIEHHO BPAal[aTh PYKOATKY
paguonpmeMHnKa, 9T00El y3HATH, 9TO BECh MUD NPOHH3AH MEUDHA-
IaM¥ HeCYIUXCsA BIEKTPOMATHHTHEIX BOJH. V3Mepsemble TO He-
CKOJNIBKAMHA METPaMH, TO ThICAIaMHA KAJIOMETPOB, Oy pPHbIe BOMHLI MHU-
poBoro sdgupa HOGHEMAIOTCA HA BHICOTY O30HOBEIX CI0eB M o0pymim-
BAOTCH BHOBL Ha 3eMiio. Hamaragce ogHEH Ha [pyTue, OHW HAIOJN-
HSIOT BECh MAp He CIBIIIHEIME HEBOOPYHEHHOMY yXy KolebaHUAMU.

A 3BesfBI, KOTOpHIE KajKyTCA CTOJNL HesbIOMeMbIME Ha HEe0OCBO-
1ie, HeCYTCA B MEPOBOM IIPOCTPAHCTEE C TOJOBOKDPY;RATEIbHOM CKO-
POCTBIO B COTHH M THICHYE KEJIOMETPOB B ceryHEy. OmHO commme-
3Be3[a yCTpPeMiseTcss B ONHY CTOPOHY TralaKTHKW, YBJIeKasd 3a
coG6oii menble MOTOKH TeJ, He JAOCTYNHEIX IJasy; APYTHe 3aKpydn-
BawTcAa B eme Oomee OBICTPOM TeMie, CO30aBas TPAHANO3HEIE TY-
MAaHHOCTH; TPeThH YXOIAT B HEBeJOMble 00IacTE MEPO3TAHES.

Co CKOpOCTAME B THICAYM KWJIOMETPOB B CEKYHAY HECYTCA maphl
PacKajieHHOr0 BelmecTBa B arMocdiepe 3Be3[], I B HECKOJBKO MEHYT
BEIPACTAIOT IPOMAaJHBEIe KIyObl ra30B B THICAYN KHUIOMETpPOB, o0pa-
3y cBepKamomue B kopone Comnma mpoTyGepaHmEL.

Kunomr pacnnasieEHoe BemecTBo X B HeDOMEPHBIX TIyOmHAX
Tanermx 3Be3[. TeMmepaTypa TaMm [HOCTHIaeT JECATKOB MIIIHOBEOR
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rpajgycoB; OTHelIbHble YaCTHOBl OTPRIBAIOTCH APYT OT Apyra, pas-
PEIBAIOTCA A7APA AaTOMOB, HOTOKH 3JIEKTPOHOB YCTPEMIAMTCA
B BepXHHE CIOHW 3Be3KHBIX aTMocdep, a MOIMHEIE HIEKTPOMATHHUT-
Hele 0ypH, NPOHU3bIBag MUIJHOHB U MAJIAAPAL] KAJIOMETDOB, TO-
CTHTAI0T Hamle#l 3eMJM, BO3MYINas CHOKoO#CTBHe ee aTMoc(ephl.

Becs xocMoc HacHIeH K0Je0aHAAME, W MPEKPACHO CKA3aJ OfUH
73 BeIWUadmumX YIeHBIX HPOmIoro — JIykpemmii — moutm 3a CTO
JeT 70 Hamed 3pHI:

...To TellaM W3Ha4YaJbHEIM, KOHEIHO,

BoBce mokos HArZAe He JaHO B IIYyCTOTe HEOGHATHOM.

HaoGopoT: HeOpepEIBHO OHAMBIE PA3HEIM IBHieHBEM,
YacThio MaNEKO OHF OTJIETAIOT, CTONKHYBINNCH IPYr C JAPYTOM,
YacTeio 3 PAcXOAATCA BPO3h Ha KODOTKHE JHINb PACCTOSAHBS.

fHRmBer cBoeil mu3Hbi0 m Hama 3emida. Tuxas, Kar Gynro Ges-
MOJBHAsg, €€ IOBEPXHOCTh HA CAMOM Jejie BCA HACHIIEHA JKA3HE-
IeATenbHEOCThI0. MunnmoHE Meapgaiimux GakTepmit HACeIAIOT KasK-
OB KyOMIeCKAN CAaHTEMETD HOYBEL. JIeKTDOHHBIA MAKDOCKON, pac-
mupAs paMKN HCCIeNOBAaHZA, OTKPEIBaeT HOBEIe MEDPEI eme 0oiee
MEJKHIX KEBBIX CYMIECTB, IIOCTOSHHO ABW/KYIIWXCS BUPYCOB; W CIIOD
UgetT 0 TOM, CUMTATh JU WX KUBBIME CYIECTBAME HIN AUKOBUH-
HBIMHU MOJIEeKYyJaMH HeKUBOH IPAPOXEL.

Beuno mepeMemaioTcsa MOIEKYJAbl B TENJOBHIX ABUIKEHHAX MO-
psA, a Hay4YHBIA aHaIW3 HOKa3HBaeT, YTO B MOPCKOX BOme Koieba-
IS COBEPINAIOT CIOKHEIE W AJIUTEIbHBIE MYTH CO CKOPOCTSAMH, W3-
MepseMBIMA KHJIOMeTPaME B MEHYTY.

Beuno mper ofMen atomMamMm Mesx[qy BO3myxoMm m 3emueir. U3
rIyOWHE 3eMHOM HOBEPXHOCTH WCHAPAIOTCA B BO3LYX ATOMBI TeJHs:d;
CKOpPOCTh WX ABHKeHOSA HACTOJBKO BEJUKA, YTO OHW HPEOJ0IeBaIoT
3eMHOE TATOTeHHe M yJIeTalT B MeKINIaHeTHOe mpocTpaHcTBO. Ilo-
IOBIKHEIE aTOMEI KHCIOPOJa BHEIDPATCSA W3 BO3AYXa B OPTraHU3MEI;
MOJIEKYJIEl YTONIbHOA KHCIOTHI pa3laraloTcd PACTeHHAME, CO3XaBas
MOCTOAHHHI KPYrOBOPOT YIIE€POAa, a B IIybmHAaxX 3eMim, CTPeM:ACh
BHPBATECS K IOBEPXHOCTH, KHHAT emfe OTHEHHBIe PAaCIJIaBBI Tse-
JIBIX TOPOJ.

TBepapiil, coKOAHLIH, NIEKAT mepe HaMH YXCTHIA B IPO3PATHLIH
kpucrann. Haszamock GBI, 9TO OTHeNbHEIE aTOMEI BellleCTBa pacipe-
IeJeHBl B CTPOIO OIpefesieHHBIX y3laX KaKOH-TO HEeM3MEHHO IIpod-
Hoit pemerkm. Ho 3T0 TONBKO KajkeTcsa: OHM HOCTOSHHO HAXOJNATCH
B JBHKEHOM, BPAaIIasch BOKPYT CBOMX TOUEK PABHOBECHH, HOCTOAH-
HO0 00MEHMBAACH CBOMMH 3IeKTPOHAMHE, TO CBOOOJIHBIME, KaK y aTo-
MOB MeTajla, TO CBABAHHHLIMH, W COBEpPINAIOT CBOE ABMKeHHe MO
CJI0KHO HOBTOPAIMUMCA opOmTaM.

Bee mumBer Bokpyr Hac. HaprmEa tuxoro Beuepa B HprimMy 06-
MaHYABA; W YeM GOiblle HAIla HAyKa OBIafieBaeT IPHPOAOH, TeM
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Beuep ¢ Kprimy. Bud ¢ mopsa na Anynky

LI7pe PacKpEIBaeTCs Iepef Heil AeHCTBUTeIbHASA KapTHHA BCeX [BU-
MeHNHA OKpPY/RAloOmero HaCc MHDOBOTO Bemectsa. V Korjga HayKe
CTallo HOCTYHIHO M3MepeHWe [BUKEHZA 334 BPeMs MWIIHOHHEIX JO-
Jeil CeKyHIEI, KOIJIa OHA CBOMME HOBEIMO DPEHTTEHOBCKAME (pYyKa-
MHE» H3MepseT MWITHOHHBIE JOJIW CAHTEMETPA ¢ TaKOH TOYHOCTHIO,
C KaKOf MH He MOKeM MEPHTh HAIOIWM MeTPOM, KOrfla OHa Hay4Yd-
JIaCh YBENEIMBATH KapTHHE! npupopsl Goiee gem B H00 ThICAY pas &
cienajyia JOCTYIHEIMH IIa3y YejOBeKa He TONBKO MeJhJaiilime BH-
PYCH, HO W OTHEJbHbIe MOJEKYIHl BeIIeCTBa, CTAJ0 MOHATHO, ITO
HeT Oonblle B MEpe CHOKOMCTBEA, a €CTH JWIIb Xa0C IIOCTOSHHBIX
ABIKEHUI, HIIYIMAX CBOEr0 BPEMEHHOTO DaBHOBECHA.

Horga-to, maBHBIM-JaBHO, eme [0 pachBeTa ApeBHed I'pemmu,
Ha Mamoa3maTCcKEX OCTpPOBaxX KU 3aMedaTenbHEIR ¢mmocod Ie-
parknmr. OH cyMesl NIPOHWKHYTHL B INIyOMHHE MHEDO3NAaHHWSA CBOUM
IIPO30PIUBEIM YMOM, I UM OBIIM CKa3aHEL CIOBa, KOTOpPHe I'epumen
Ha3Bal CaMBIMU TeHHANLHGLIME CIOBAME B HCTODHZ 9eJ0BEYeCTBa.

Tepamnnr crasan: «ITamta pem» — «Bce TegeT» — m momokmn
B OCHOBY CcBOeil cmcTeMul Mumpa mpeio o BedBoM gBmxeHmE. C 3Toi
Hfleell IPOILIO 9EIOBEYIECTBO BCe SMOXM CBoeH mcropmm. Ha Heit
cTpomsn c¢Boo (mimocodmio JIyRpemmit B 3aMedYaTeNBHOM CTHXO-
TBODEHEH O IIPHPOfAe Bemeil m mcropmm Mupa. Ha HeH crpowma
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¢ PeNKOM mMpo30PAXBOCTHIO CBOI0 (PMBMKY TeHHANbHBIH DYCCRAN yde-
mei M. B. JlomonocoB, rosops, dro Kajkmas TOYKa B HOPHPOJe
AMeeT TPHW [BMKEHHA: HOCTyNaTeldbHOE, KOJIOBPATHOE M 3EIOIIO-
meecsa. W cefiuac, KOrma HOBbIE yCOeXH HAYKH HTONTBEPIUIA 3TO
crapoe ¢mimocopcKoe IHPEACTaBIeHMe, MBI [OJKHEL I1LO-HOBOMY
CMOTpeTh Ha OKPYKAoIINil Hac MU W 3aKOHLI BeIecTBAa.

3axonsl pacmpefieJieHUs AaTOMOB SHBATCA NIA HAC 3aKOHAMH
TeX GEeCKOHEYHO CIOKHEIX JBI/KEHWHA DPAa3HBIX CKOpoCTeil, pPasHBIX
HAOpaBIeHWH W PASHEIX MacIITaboB, KOTOPHIE ONPeJelaiT Bce Pas-
H000pasme OKPYIKAIOMEr0 HAC MEpPA, Bce PasHooGpasme MATYIMHEX-
cA B HeM OTHEILHBIX aTOMOB. MBI HaumAaeM ceiidac MOAEMATH HO-
HOBOMY MEPOBO€ IPOCTPAHCTBO, OKPY#Hawiee HAC.

Pasmepsr pgoctymHO# Hamemy Haba0JeEAI0 BCEJIEHHOM KO-
noccanbHEL. VX Hemb3sg m3MepsATh KRJIOMETPAMHI,— 9TO CJMIIKOM
Maznas egmumna. [{aske paccrosame Mmemxngy ConrnmeM m 3eMmieii, Ko-
Topoe paBHO 150 MmInmoEaM KMAOMETPOB M KOTOPOE CBET HPOXO-
IAT B BOCEMBb C TPeTbI0 MUHYT, XOTH 334 KAMKIYI0 CEKYHIY OH MOKeT
o0esxaTe 3eMiI0 ceMb C MOJOBWHOW pas, X TO CIUINKOM Majas enu-
HANA. Y4YeHBE OPUAYMAld O0CO0YI0 eNMHHALY — «CBETOBOH TOM»,
TO €CTh TO paccTosgHHe, KOTOpoe cBeT mpoberaer 3a roj. Jlyumme
TeleCKONEl MOIYT Pa3lNdaTh 3BE3[bI, CBET KOTOPHIX HAET A0 HaC
MAJNHOHEl neT... IlomeTmre HeT rpammnm KocMocy! Tonbke masa mac
Hpefensl er0 OHPELeNAITCS CTEHeHbI0 COBEPIIeHCTBA HAIMIAX Tele-
CKOIIOB...

Hay6ox 3Beammoil maTepmm B MEPOBOM IIPOCTPAHCTBE B OT-
IeIbHBIX MecTax o0pasyeT CryIm[eHWs,— BOSHAKAET TO, 9TO MEI Ha-
3BIBaeM BHNUMBIM MApPOM. TaKHX MHPOB NPAMEPHO CTO MUJLIHAP-
moB. B Ka1oM m3 3THX MHpPOB TaKKe OKOIO CTa MIJLIAAPIOB
3Be3fl, a B KamJoi 38e3me 1 m 57 Homed MPOTOHOB X HEATPOHOB —
TeX MeIhbYafilimx YacTUI, A3 KOTOPHIX COCTABIAH BECh MUD, HE CUM-
Tag 0olee MEIKHX 9YacTAN 3IeKTPAYECTBA — OCPUMATENHHO 3apd-
JKeHHBIX DJIeKTPOHOB.

B mmpoBoM mpocTpaHCTBe 60iBIIe BCero Bomopoda. Mul 3HaeM
00JBIIOe YHMCI0 KOCMAYECKAX TYMAHHOCTEH, B COCTAB KOTOPBIX BXO-
OUT HOYTH TOJHKO ONHH BOJOPOX. ATOMEI BOJopoma cobmparoTcs,
BIEKOMBIE CHJIOM MHPOBOrO TATOTEHHS, MOJTAIKABAEMBIe 0COOBIMIM
MEKATOMHBIME CHJAMY, I3YIeHHE KOTOPHIX eIle TOJBKO HAJaloch.
Bosmanraror MomEble KIyOKH, COCTOANINE M3 KOIMIECTBA ATOMOB,
BRIpakaeMoro nmpoil us 56 3maroB,— mosBaserca 3Beama. Ho
pa3Mepsl MEpo3fiaHms 0eCKOHEYHO BeNHKW [0 CPABHEHUIO ¢ 00%-
eMOM BOBHHKIONX aToMOB. MEI 3HaeM, uTo 60nbmas 9acTb MEDPOBOTO
npocTpaHcTBA (PaKTHMYeCK: Kak Onl mycta, Toasko oT 10 mo 100 wa-
CTHL, — aTOMOB BEI[ECTBA HPAXOAWTCA Ha ONKH KyGOMeTp, a 3To oT-
BeYaeT TAKOMY Pa3perKeHHI0, KOTOpoe B eIMHULIY ¢ 27 HOISAMH pas
MeHbIE, 9eM HOpMalbHOe maBieHme arMmocepsr ma 3emme. Ot
9TUX PA3PEKeHHBIX MUDOBBIX IIPOCTPAHCTB MBI MOJKEM [OKTH MO
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COBepIUeHHO HeBHAAHHBIX YIJOTHEHMH, BRE3BAHHLIX [JaBIGHHEM B
royOmHaX 3Be3f, Ile MUJIIWOHEL arMocdep COUeTAlOTCA ¢ [ecAT-
KaME HId COTHSME MHIIEOHOB TDAafyCcOB: TYT-TO K HAXOXATCA NpPH-
poxmas jabopaTopws, Tie BO3HOKAIOT M3 BOJOPONa HOBEIE, Golee
TsJKeNble aTOMEI, I B HEePBYIO OYepefb — relni.

B 3Be3pmax, cBeTAMUXCA OCIENATENLHO OCIBIM CBETOM, KaK, Ha-
gpuMep, 3HaMeHRTHE cnyTHHK Cupmyca, BeIIecTBO Takoe MAOTHOE,
9T0 OHO B THICAYY pa3 TsKelee 30J0Ta W IjaTwHE. HaMm TpyRHO
cebe mamke IpeACcTaBATh, YTO 5TO 3a BEIIECTBO X KAKOBHI ero
cBoficTBa.

C onmHO¥ CTOPOHEI — GECKOHEYHBIE MEJKIIGHETHHIE NPOCTPAH-
CTBa, paccexaeMble CBOOOJHEIM IOJIETOM OJAMHOKHX aTOMOB. 37ech
OAAQJeKTHIeCKA CIJIeTAeTCs MHUPOBOH IOKOH €O CTpeMHUTEeNbHEIM
IBUKeHZmEeM, 37ech TOCIOJCTBYET TeMIepaTypa IOoYTH abCoII0THOrO
HYJIA.

C apyroit cTOpOHBI — IEHTPAJIbEEIe 06IACTH 3Be3f, B KOTOPHIX
MOJIAOHEL TPAfyCOB COYIETATCA ¢ NABICHAAME B MEIIAOHEL aTMO-
cep, TIe aTOMEI, IpPeoAONeB OTTAIKHBAHAE 3IEKTPOHOB, COHTHI
B ONEY IIOTHYIO Maccy HeBHNAHHBIX Ha 3eMie BellecTs. B armx
YCIOBAAX cOBEpPINAeTCH SBONIONUS XEMUUECKEX HIeMeHTOB, TeM
follee TAKeNHIX W ILIOTHEIX, YeM 0ojibIle Macca 3Be3Ibl W BHIIIE
JaBleHme W TeMIOepaTypa B ee BHYTDEHHAX YaCTAX.

Posxaromuifca XOMUYeCKHi DIeMEHT ABIAETCA NEePBEIM 3Be-
HOM B GopnGe mpoTme xaoca. VI3 cBOGOJHEIX HPOTOHOB E 3JIEKTPO-
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HOB B yCJIOBHAX I'PAHAMO3HEIX TeMIepaTyp I HaBIEHHH MOryTr 00-
PasoBBIBAThCA Gojlee TAMKeJble sAIpa.

Tax mocTemeHEHO B PasHBIX MecTax BCeJeHHON BO3HIKAIOT Pas3-
HBIe IIOCTPOMKM, KOTOPHIE MBI HA3LIBAGM XMMMYCCKAMHI SIEMEHTA-
mu. Ogau m3 HEX Golee TssKemble, Golee HachIOeHHbIe SHEPruei,
IpyTue Jerkue W COCTOAT BCEro JHIIL M3 HECKOJbKMX NPOTOHOB I
HeHTPOHOB. T Golee JeTKAE HIEMEHTHl YBIEKAITCsa HOTOKAMH HA
meprgepmio 3Bes3l, B mX aTMocdepy, HIW CIIETAIOTCA B IPOMAf-
HBle MIADOBHE TYMaEHOCTH. [[pyrme, MeHee HOIBUKHBLIE, OCTAIOTCSH
Ha [OBEPXHOCTHW DACKAJEHHLIX WA PACHJIaBICHHEIX Tell.

CriapHefiIme W3JNydeHWA pa3pyIIaOT ONHE HOCTPOHKH, BO3BO-
DAT Apyr7e; OJHW 3JIEMEHTHl PACIAfalOTCA, OPYTHEe BHOBL CO3HAIOT-
cd 0 TeX IOop, HOKa I'OTOBEIe aTOMHL He HOMagyT TYAa, rie HeT MO-
ry9mx CHJI, KOTOPEIe MOraMm Onl pPas3pyIMATh HX TPOYHBIE SAApA.
]l Torma HaumHAETCA HMCTOPHA CTPAHCTBOBAHMAS B MHPOSTAHWH OT-
JenbHbIXx aromMoB. OGHA HADONHAIT MeRIIAHETHBIE NPOCTPAaH-
CTBa, KaK, HaIpPEMep, aTOMEl Kajbiua m marpud. [pyrme, Gomxee
TKense, 0olee ycTOMYMBEIe, HAKAMIMBAIOTCA B OTHEILHLIX 4ac-
TAX TyMamHOCTe#. TeMmIepaTypel magaloT, BSIeKTPHYECKHe HOJA
aTOMOB COYETATCH APYr C JPYroM, 00pasyoTcs MOJEKYJBI IIPO-
CTEIX XUMWYECKUX COeNWHEeHW: KapOWILl, YIAeBOAOPO/LI, 4aCTUIEI
alleTmieHa, Kakme-TO (POPMBI HEMBBECTHBIX HAM Ha 3eMmie Tel, Ko-
TOpble HAXOAAT acTpodm3WKu npm HAONIONEHUAX PAaCKAaJIEeHHEIX IO-
BepXHOCTe# [aleKHX 3Be3] KaK MePBHI IPOAYKT COYEeTaHHH aTo-
MoB. W3 HEX, 13 3TEX CBOOOJHBIX TIPOCTHIX MOJEKYJ, HOCTEIEHHO
popmamTcss Bce Oonee m Gojee CTPOiiHBIE CHCTeMBL B ycaoBmax
HE3KAX TEeMIeparyp, BHE pa3pPyIIUTEeNbHEIX IOJNEeH # KocMmue-
CKEX I1yOmH, HaKOHEI POKAAeTCs BTOpPOe 3BEHO MEPOBOIO IODSAA-
Ka — Kpucrain. HKpmeramm — 3To 3aMedaTenbHAS IOCTPOMKA, Iie
aTOMEI PACIONOKEHEl B OHPefeleHHOM IOPsAAKe ONHH IO OTHOIIe-
HOI K [PYILOMY, CIOBHO KyOmKH B KOpoOKe. PosKpmeHme KpHmcrasia
ecTh CJEAYIOU[HA dTam B IPOmecce BEIXOJA BemjecTBa M3 Xaoca.
s ofpasoBaEma KyOMYIeCKOTO CAHTHMETPA KPHCTAIAXIECKOT0
BeIeCTBa COYETAETCs JPYT ¢ APYTOM OrPOMHOE KOIHIeCTBO OT-
HOeIbHEIX aTOMOB, BHIpaKalomeecs egumammeir ¢ 22 Homsamu. Ilo-
ABIAIOTCA HOBBIE CBOMCTBA, CBO#cTBa KpHCTama. 1 OCHOACTBYIOT
yiKe He 3aKOHBI TeX JIEeKTPOMATHHTHBIX KIyOKOB, I3 KOTODHIX OHH
CIIO}KEHEl, He TAWHCTBEHHEIE eIe 3aKOHHl SHeprmu suep, a HOBEIE
3aKOHBI BeIeCcTBa — 3aKOHEI XWMUM.

f1 me Oymy npomomkarh Janblie ONHCAHAE OTOH KADPTHHEL
fI xoTen TomBKO MOKAa3aTh, YTO MHUP, OKPY/HAOIIEA HAC, HAM MAJo
W3BEeCTeH K HEOOBIYaiHO CIIOKEH, YTO ero CHOKOMCTBHE TOJNBKO Ka-
JKyIIeecsd, 9TO Bech OH HANONHEH ABIKeHIEM; B BHXDe JBH:KeHHHA
POKIaeTCsI B MUPE BemecTBO B TOM BHJIe, B KAaKOM MBI €r0 3HaeM
y Hac, Ha 3eMie, KAKEM BHJEM €r0 B TBEDAOM KaMHE B OKpy-
sKaroImeil Hac npmpoje. MHoOroe w3 TOro, ITO 1 BaM PaccKasal, yixe
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7I0OKa3aHO COBPEMEHHON HAyKOil, HO eme MHOTO 3arajloYHOrO 0CTa-
J0Ch B HallleM HpPefCTABIGHAY O TOM, KAK M3 MEPOBOLO Xaoca POK-
JaeTcd cHaYalla aToOM, a HOTOM KpHCTAJl.

U Bce me Kak 3aMedYaTelbHO HapHCOBaHA Ta KapTHHA JIykpe-
mmeM, pmMckmM ¢uiaocofoM, aBe Teicsum ser Temy Hasan! Ilpm-
DOMHZM HECKOJBKO CTPOK H3 ero IO3MBI:

B TOMBKO Xa0C OMH W KaKag-TO AEKasA Oypsa

Besaroro poja Hadad, 6eCHOPAIOK HECTPOXHBIA KOTOPBEIX

Bce IpOMeKYTKH, NYTH, COYETAHMS, THAKECTb, YAADPH,

Berpeun, gBIKeHHES HX BO3MYINAJ, 3aTeBasf CPaKeHbH,

Tak Kak, IpW pasEUOe (JOPM ¥ B CHJIy HECXOLCTBa B (HTypax,
Hu cheIWHeHHBIME TaK MM HeJb3s OBLIO BCEM OCTAaBATHCH,

Hu mpomssecTs Me coGO# KaKUX-TMGO CTPOMHEIX ABHKeHHI.
Bposp pasberatbcs 3aTeM CTaxm pasHEle YacTH, CO CXONHEIM
CxopHOe B CBASH BXOJUTH M MHD DasrpaHAYEBATH CTAJIO,
UneHE! ero pasfensATh W APOGHTH HA BeJWKAe TaCTH.

Wrak, B npmpoxe Her HOKOA: Bce M3MEHAETCA, XOTA U ¢ pasHOi
cKxopocThio. VI3aMeHsieTcsl W KaMeHb, CAMBOJ IIPOIHOCTH, KOO aTOMEL,
€ro coCTaBIAIAe, HAXOAATCHA B BEYHOM MBIMKEHHAN. A HaM OH Ka-
#KETCA MPOYHBIM M HENOJBIKHEIM JAIb MOTOMY, 9T0 MBI HE BAIAM
BTOr0 [IBHIKEHHS, Pe3yAbTATHL KOTOPOTO CTAHOBATCA OI[YTAMBIMHZ
gepe3 JOJITHe CPOKM, TOTHA KaK CaMé MHEl W3MeHIeMCs Hem3aMepmMo
GrIcTpEe.

Hlonroe BpeMs cumTand, 9TO TOJABKO aTOM HEENNM, HeM3MEHEH
7 PaBHOJAYIIEH K BeIHO# mepemeHe. Ho Her — m aToMEBI HoCHyIIHEI
BpeMeHH. OfHE W3 HEX — MBI HABHIBAEM HX DAAMOAKTHBHBIME —
MeHAIOTCA OBICTPO, APyTHe — Me[JeHHO.. Malo Toro, Mbl 3HaeM
TeHneps, YTO M aTOMbI HBOJIOIEOHAPYIOT, CO3MAITCA B IeKIaX 3Be3],
Pa3BHEBAIOTCS, YMEPAIOT...

U B wenoBewecKOM IpecTaBIeHNE — OTPajKeHUe TOTO jKe Bed-
HOIO [IBIKEHVS M PAa3BWTHsA: CHAYala HENOHWMAaHWEe, XaoC, OTCYT-
crBde nopsaaka. Ho BoT HaumHAIOT HPOSCHATHCSA THIE CBA3eH BceX
gacTedl MUpa, [BHKEHUs OKa3HIBAIOTCA B3aKOHOMEDHBIME, BO3HU-
HaeT CTPOMHAsA KapTHHA eJIMHOW BcemeHHO... TakoB MHp. KaK ero
PAaCKpHIBAeT PAM COBpPeMeHHAas HayKa.



KAR MEHJEJEEB
OTRPbLIJ CBOii 3AROH

cTapoM 3faHWEM XumMmYecKoil naboparopmm IlerepOypr-

CKOT0 YHUBEDPCHTETA CHIe] MOIOMOH, HO yiKe H3BECTHEIH

npogeccop. dro O6rin [Imurpmit MBamoena Memmenees.
Om TonmpKo YTO monydmn Kadelpy obmiell XuMUE B yHHBEDCHTETE H
OBLI BaHAT COCTaBIGHWEM Kypca mis crygenToB. OH mekan opm aToM
Hambosee yHoOHEIX (JOPM i W3IO0KEeHAA 3AKOHOB XAMUH, ONACAHAS
HCTOPAM OTMEABHLIX dIEMEHTOB W YIOPHO AYMal HAX TeM, KaK IT0-
cTponTh cBom Jeknmu. Hax cBsa3aTe Memxgy coboil pacckassl 0 Ka-
Iny, HATPAE HIW JUTHH, O Kelede, Mapranme u Hzkene? OH yxe
9yBCTBOBAN, 4TO €CTh KaKme-TO, He COBCEM eme HOHATHHIE CBSI3H
MEKIY OTAEeNbHBIMA XUMWIECKAME 3JIEMEHTAMU,

g roro 4To0Bl HANTH AyImMuid DOPAKOK, OH B3Ad OTHEILHEIE
KAPTOYKY W Ha HAX HANWCAJ] KPYIHLIMA OyKBaMu Ha3BaHWE 9leMeH-
T4, 6r0 aTOMHEBI BeC W HEKOTOpHIE [IABHEIE CBONCTBA. 3areM OH
¢Tajg pAacKJIafblBaTh 3TH KAPTOYKH, IPYUOUPYS DIEMEHTHl IO HX
CBOMCTBaM, IPAMepPHO TaK, KaK Hamm 6a0yImK® pacKlafbIBajm Be-
gepaMd CBOM HACBSAHCHI.

M Bor mpodeccop yBuAmea 3aMedaTeIbHY B3aKOHOMEPHOCTS.
On pasnoKuma Bce XMMWYECKHE DIEMEHTH NOAPAJ, B HOPAAKe yBe-
JIUYeHNS aTOMHOTO Beca, M OKas3ajoch, UTO, 33 HEMHOI'MMH HMCKIIO-
YeHHAMHE, Yepe3 OHpejeleHHbIe HPOMEIKYTKE CBOICTBA 3IIEMEHTOB
HAYaJd OOBTOPATHCA. TOrKa OH CTal HOAKIANBIBATE CIHEAYIONI{AE
KapTOYKA IO HEepPBHIM DPAAOM W CHelal BTOPOH, a OTIOMKEB CeMb
3IIeMeHTOB, HaUaJ DAaCKJIAafHIBaTH TPeTHH pAm.

B 5ToM psfy mp@Imaoch pasiosKUTH yiKe CeMHANNATh DJIeMeH-
TOB, TaK, YTOORI IIOXOKMe ATOMEI JEeKall ONUH IO NAPYTAM; I3 H
He 0YeHb XOPOINO BCe CXOAMJIOCH, MPHUIMIOCH OCTABJISATH CBOOOAHBIE
MecTa. 3aTeM CHOBA TAKHX JKe CeMHAJNATH KAPTOUIEeK — HONYIRICH
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cregyiomui psap. Jameme meno
OOIIII0  CHOMKHEee,— AN aTOMOB
COBCEM HE XO0Tel YKJIAambIBATHCA.
HO BCe JKe [OBTOPEHHEe CBOWCTB
HaMeJaJoch SICHO.

Takmm oOpasoM, Bce m3BeCT-
mere [[. M. Menpeneesy smemen-
TH PacHOJORAIACE B BHME 0CO-
6ot Tabammbl, mpm sTOM, 3a He-
MHOTIME  HCKIIOYEHWSME, BCe
OHH CJIeNOBAaNd OfUH 3a IPYTAM
TOPH30HTANBHEIMA DPANAME B IO-
PsAKe NOBHINEHWSA WX AaTOMHOIO
Beca, a CXONHEIE JIEMEHTHI OKa-
3aJIMCh  PACIOJNOMKEHHEIMA IO
BEPTHKANEA B PANH KOJOHOK.

B mapre 1869 r. [I. YI. Mer-
geneeB mpmcaan B DOusmko-xu-
mm4Ieckoe o0mecTBo B Ilerep-
. . Mendenees. Crumor 1869 .  Oypre mepBoe KpaTKoe coobme-

HOe 0 cBoeM 3akoHe. IloToM,

mpefBUAA OrpOMHOE 3HAYeHHe
CIeJIaHHOTO MM OTKPHITHA, OH ¢TaJ YOOPHO HAL HAM pabdoTaTh, yTOU-
HATH, HCOPABJIATH ¢Bolo Tabammy. O cKopo yGemmicsa, 910 B Tab-
JAIE eCTh MYCTHE MECTa.

«B aTEX mycTEIX MecTax 3a KpeMHEEM, 6opoM u ajoMuEEeM 6y-
IyT HalleHEl HOBHIE BEMMEeCTBa»,— FOBOPMI OH. DTO HpeficKasaHme
BCKOpE ¢OBLI0CH, I IYCThHE KIeTKH TaOammbl ObLIN 3aMONHEHEl BHOBD
OTKDHITHIME 3JI6MEHTaMHE, IOJYIHBIIAMEA HAa3BaHWA Talund, repMa-
HOA W CKAHKHA.

Tar pyccxmMm xmmmrom JI. I. MenpmeneeBrmM OBLIO CHENaHO Be-
Irgaifimiee B mcTopmm XEMumm OoTKpEiTme. Ho He myMmaiite, mpysss,
YTO 3TO TaK MPOCTO — B3STH KAPTOYKH, HANIMCATH Ha HUX HAa3BaHHA,
Pa3IoKUTE 110 HOPAAKY — E Bce roroso! 9Ta mpocroTa, aTa Kak OBl
HEKOTOpas CIyJaiHOCTh B OTKPHEITAW — TONBKO Kaskymasgcsa. Bemp
B Te BpeMeHa ObLIO H3BeCTHO Immb 62 smeMeHTa. ATOMHEIE Beca
ObLIN ompefelieHEl HETOYHO, OTYACTH HEBEPHO, CBOMCTBAa aTOMOB
OBLTE E3YYEHE! eIme II0XO0.

Hagmo 68110 cyMeTh BHEKHYTE B IPAPOLY KaKIOr0 XHMEIECKOIO
BeIeCTBa, MOHATH CXOLCTBO ONHEX 3JeMEHTOB ¢ NPYTEMH, pasra-
DaTh OyTA CTPAHCTBOBAHES KAIKIOT0 W3 HUX, WX <APYXOy» mim
(BpasIy» B CaMoil zemie.

[I. 1. Menpeneesy yhanocsk cBA3aTh BOGIHHO BCe TO, ITO JO HETO
ORLIO CHeNaHO IO E3YICHHUIO XEMUE 3eMIHd.

CBsasm Memy dleMeHTaMH, IpaBfa €Iie B HEICHOM W HeCOBep-
MeHAOM BHUfie, MOAMEYANN W HApyrue yJeHble.
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Ho 6oipmHHECTBO YyYEHBIX TOI'0 BpPeMeHH CIMTANO HACI0 O POA-
cTBe 3aeMenTos abGeypmmoii. Taw, worga amramiickmit xmmmr [I. A.
Hronerpae, ogur n3 Gopmos 3a cBoboxy Mrammm B Bofickax ['apm-
fannpad, MpeNCcTaBmi Aiia medaTn paboTy 0 mMOBTOPAEMOCTH CBOHMCTB
HEKOTODHIX 3IeMeHTOB P BO3PacTaHWU aTOMHOIO Beca, ero pafora
Oblla OTBePTHYTA XWMUIeCKEM OOMIECTBOM, a OAWH U3 XHMRIKOB
cKasaJ B HacMemKy, 4To Heiomerac mobmiucs Om eme Oomee mHTe-
PeCHOro BHIBOMA, eciu GBI PACHOJOMAI BCe HIEMEHTHI B andaBmT-
HOM IOpAgKe OO0 IX HAa3BAHUAM.

Ho 370 Bce Oniam wactrOcTH. Hamo Gnlmo cmenaTh Hem3MEDPUMO
Gonbimee: HaMO OBLIO HOAMETATH eUHEIA HJ1aH, OCHOBHON 3aKOH BCe-
JeHHO# M MOKa3aTh Ha (PaKTax, 9TO OH JeiicTByeT Be3fe, 9TO Kasm-
OB 5IeMEHT BCEMH CBOMMH CBOMCTBAME 3aBHCHT OT 3TOTO 3aKOHA,
MOQIMHACTCA €My, BEITEKaeT m3 Hero.

[na sroro mago OBLIO EMeTh TeHUAJBHYI HHTYHAIWIO, YMEHHE
mopMedaTs 00mee B IPOTMBOPEYINBOM, HMETH HACTONIHBOCTH B HC-
¢CleJOBAHMY KOHKPETHBIX (DAKTOB. ITO MOT CHEeNaTh TOJBKO TaKOH
ruraeT Meicam, kaknM 6uin JT. VI. Menpenees.

. . Mergenees cyMen Tak siCHO, 9eTKO W IPOCTO HIPEACTABUTH
B3aUMHYI0 CBH3h BCEX ATOMOB IPHPOXEI, 9TO HEKTO HE MOL OIpO-
BepTHYTH ero cmcremy. Ilopsamor 6wsun mHadtmen. IlpaBpma, eme 3ara-
IOYHEI OBLIE T€ CBA3H, KOTOPHIe COeMHAIN dIEMEeHTHl MeKIAy co0oii,
HO MOPAMOK ORI CTONB OYeBHEH, 9TO H03Boama MeHjeneeBy ro-
BODPUTH O HOBOM 3aKOHE IIPUPOABl — MEPHOANIECKOM 3aKOHEe XUMIU-
9eCKHX DIeMEeHTOB.

C rex mop mpomuro Gonee cemmpecsarr uaTm jger. [loatm copok
aet paboranm Ham stmMm 3axoHOM JI. VI. MerpgeneeB, npoHmKas B ca-
MBIe ITy0OKWe TAHHBI XAMUM.

B Ilamate Mep m BecoB, KOTOpOH OH 3aBefOBaJ, OH H3ydYal W
U3MEepAN CAMHIME TOYHHIME METOJAaMH pPasHBIe CBOMCTBA METAJIOB,
Haxoma Bce Oosblme m GombIne MOATBEPKAEHHA CBOEMY OTKDBITHIO.

Onm esgmn mo Ypany, mayuasd ero 0OraTcTBa, MOCBATHI MHOTO
et npobieMe HepTH W ee MPOWCXOIKAEHUA, W BCIOKY — B nabopa-
TOpEE E B OPHPOfe — OH BUAe] NOATBEeDIKICHHE CBOET0 HepHOAu-
9ecKoro 3aKoHa. B ray0ogafimmx TeopmAx W HA IPAKTHKE JTOT 3a-
KOH IPEBpAIIajca B PYKOBOAAIINE KOMIAC, KOTOPHIH, KaK Moperia-
BaTejeil B MOpe, HAIPABJIAN MCKAHAS YIGHBIX U NPAKTHKOB.

" mo camoit coeir cmeptr [I. 1. MengeneeB coBepmeHCTBOBAIL,
MCIPABJIAN, Yyraybaan CBoo MaleBbKylo Tabnmury 1869 roma; m
COTHA XHMEKOB, Clefyd IO ero reHrajghbHOMY IIYTH, OTKDPBHIBAIA TO
HOBBIE BJIEMEHTHI, TO HOBBIe COGWHEHWs, NOCTENEeHHO pasrafblBas
rory0oKmi BEYyTpeHAM# cMulca Tabamnbl MeHpeneeBa.

Ceffuac oHa BcTana Iepe HAMU B COBEDPIIEHHO HOBOM BHE.

Orasanock, uto Tabauna [[. V1. MeraeneeBa ABHIach MPEBOCXO-
HEIM DPYKOBOJCTBOM [l H3YUYeHHS 3aKOHOMEPHOCTH CTPOEHHS CIIEeK-
TpoB aToMoB. lI3y4ad CHeKTDPHl dIEMEHTOB H PACHOI0KWB HX B
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nopsanke Tabnunsl Menaeneesa, Mononoi anramiicknit pusur Tempu
Mosznnm coBepmenno HeoknAanHO B 1913 r. packphLI elme oY 3aK0-
HOMepHOCTh Tabunmnsl McHaeneeBa @ ycTaHOBHI BamKHYIO POJL IO-
PANKOBOTO HOMeEpa 3jeMeHTa B Tabumie.

O=m moxrasal, 94To camoe BajKHOE B 3JIEeMEeHTe — 9TO 3APAN IeH-
TPaJbHOTO fAMIpa, KOTOPHIA TOYHO pAaBEH NOPANKOBOMY HOMEpY

ONBITDH CACTEMB 3JEMEHTOBD

OCHOEAHHOH HA HXD ATOMH(N'D B3CH R XEMAYECKON® CXCACTES

Ti=s0 Zr= 80 ?=180.
V=51 Nb= 95 Ta=182
Cr=52 Mo= 96 W=186.
Mn=S5 Rh=104: Pt=1974
Fe=56 HRu=104, Ir=198
Ni=Co=59 Pl=106s Os=199.

T Cu=63,« Ag=10B Hg=200
Be= 93 Mg=24 Zn=651 Cd=112

B=1I1 Al=274 2=68 Ur=116 Au= 1972
C=12 Si=28 2=170 Sn=118 :
N=14 P—-31 As=175 Sb=122 Bi=210?
O0=16 S=232 Se=79a Te=128?
F=19 Ci=355Br=50 1=127
Li=7 Na=23 K=39 Rb=85¢ C5=133 Ti=204
Cs=—40 Sr=87¢ Ba=137 Pb=201.
2=45 Ce=92
Er=56 La=94 .
2Yt=60 Di=95 |
Nn=75Tb=1187 {

J. Mexaeatess

Iepeniii onybaurosankulii eapuanm nepuoduueckoii
cucmemnt anemermoé JI. H. MenOeaeesa

saeMeHTa. ¥ BOJOpOfa OH paBeH eAWHWIE, y Trejms — JABYM, a,
HanpmMep, y IHHKA — TPUALNATH, y YypaHAa — HEeBIHOCTA HABYM.
1 cronexo ke 97EKTPOHOB NPUWBA3AHO HTUMH 3aPANAME K AADY H
HOCHTCS BOKDPYT HEro I0 opOmTaM.

Bo Bcex aromMax 4mciio 9IeKTPOHOB, OKPYKAOIIEX SAAPO AaTo-
Ma, PaBHO IOPAMKOBOMY HOMEpPY dieMeHTa. Bce BIEKTPOHEI ompe-
HelleHEEIM 00pa3oM pacmpefeisioTcs 0 OTHENBHEIM cioam. Ilep-
BHIA, Onmmaimmit & agpy cmoit K comepsxmt y Bomopoma 1 smex-
TPOH, a Y BCexX APYIMX 3JAEeMEeHTOB — 2 dJeKTpoHa. Bropoi cmoit L
y GoaprmmHCTBA aToMoB cofep:kmT 8 amexrponoB. Cimoit M mosxer
mMeTs 1o 18 axerTtponos, cioir N — mo 32.
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XAMAgecKe CBOACTBA aTOMOB ONpEeNeNAI0TCA IIaBHEEIM o6pa-
30M CTPOEHMEeM BHEIIHET0 3JEeKTPOHHOTO CJIO0d, KOTOPHIA OTIMYAaEeT-
¢ 0co00il yCTONIMBOCTEIO, KOTAA UHCIO 3IEKTPOHOB B HEM JOCTH-
raetr BOCbMHO. ATOMEBI, IMEIOIIEe BO BHEIIHEM CJ0e OfWH WIH IBa
9JIEKTPOHA, JeTK0 WX OTAAIOT, IpeBpamasnch npu 3ToM B moHEL Ha-
OpmMep, HaTpuil, Kajmiit, pyOuumii mMeloT BO BHeIHeH 000I09Ke Mo
oaEoMy 3nekTpoRy. OHE IeTKO WX TepsAIoT ¥ IPeBPamaloTcs B Of-
HOBaJEeHTHbIE MOJOMATENbHO 3apsyKeHHEIe mOHHEL. Ilpm aToM cie-
OYOMAA 3IEKTPOHHBIA CIOH CTAHOBUTCH, TAKHM 00pasoM, BHeM-
BEM cioemM. OH COJepKHT BOCEMBb 3JEKTPOHOB, 4T0 obecmedmBaeT
YCTOHYMBOCTH MOHA-ATOMA.

AroMbl Kanenus, 6apmsa @ APYTEX MMEI0IHO3eMEJILHBIX MeTal-
JI0B EMeIOT IO ABAa BHEMHUX JIEKTPOHA, MMOTEPAB KOTODPEIE OHH
[IpeBpaIaloTCs B YCTOHYWBHEIE [BYXBaJleHTHEIE HOJOMKATEIbHEIE
noEEL. AToMBI OpoMa, XI0pa W APYTHX TaJOUfI0OB HMEIOT BO BHEIIHEH
o6osoake mo cemm 3ieKTpoEOB. OHE KaNHO 3aXBATHIBAIOT DIEKTPO-
HBEl W3 BHEIDHHX 000JI09eK APYIAX ATOMOB M, MONOJHEB HMH CBOIO
0005109Ky [0 BOCHME 3JEKTPOHCB, CTAHOBATCHA YCTONIWBEIME OTDPH-
OaTelbHBIMA HOHAMI.

Y smeMeHTOB, IMeIOMUX BO BHeIIHEW 000N0YKe TPH, IeTHIpE W
OATH I6KTPOHOB, CKIOHHOCTh K 00pa3s0BaHMWI0 MOHOB IIpH XAMUYe-
CKUX PeaKIusaX BEIpajKeHa MeHee APKO.

Bec aromMa m "acToTa ero pacupocTpaHEHWs B IIPHPOAe 3aBH-
CAT OT CTPOEHWA fAApPA. XWMHIECKHe e CBOHCTBA DIEMEHTa H ero
CIIeKTP 3aBECAT OT YHCJIA 3JIEKTPOHOB M OKA3BIBAIOTCH YPE3BBEITANHO
ONu3KEME y DIEMEHTOB, y KOTODHIX CXOJHO CTpPOeHZE BHEIIHEH
3JeKTPOHHOX 000JI0YKH.

TaroBa TaitHa aroMa. Co BpeMeHW ee OTKDHITHA XUMHKE H (DH-
30KW, TeOXAMAKE H aCTPOHOMBI, TeXHWKHA H TEXHOJOTH — BCE IO-
HAIW, 9T0 OAWH H3 Iny0ouafimmX 3aKOHOB NPHPOAEI — HTO HMEPHO-
nudgeckuii 3akoE MeHpeneesa.



NEPHOAHYECKAJ CHCTEMA
AJEMEHTOB 1. H. MEH/JIEJEEBA
B HAIIM IHA

HOIO PA3JIMYIHEIX CIOCO00B Ipefyarajoch HCCIem0Ba-
TeJIAME, YTOOBI KaK-HEOYAL fACHEee W Pe3de BEIABUTEH Xa-
pakTeprsble 4epTH MeHjeneeBCKoli TaOnmmEL.

Benmrkmii s8axom MenpmeneeBa B pasHoe BpeMa wum3o0parxann
I0-pa3HOMY: TO B BHfe IOJNOC ¥ KOJOHOK, TO 3aKPyd4eHHOHE cOm-
pajpi0 Ha IIOCKOCTHA, TO B CIOMHOM Hepemiere KAaKHX-TO NYT U
NAHAH.

M=ur emfe BepHeMca K IONBITKE HBIQMKHThL Tadmuany B ¢opme
TPaEAMO3HOA CHEpAm, a cefiuac MBI TafuM ee TAK, KAaK JaeT COB-
peMeHHaA HayKa.

IlaBaiire pasOepeMcsa HECKONBKO B 9TOH TAOIMIle ¥ HONBITAEMCS
HOOHATEH ee INIyOOKAH CMBICI.

TIpesmpme Bcero MeI BuamMm GoIbINOe KONWYECTBO KieTokK. OHm
paCIOIOKEHEl CeMbI0 T'OPH30HTAJBHLIME PAJaMM H PasOmTsl Bep-
THKANBHEIMY JIOHAAMA HAa BOCEMHAAIATE MONOC, HIW, KaK WX HA3LI-
BAalOT XMMEKH, rpynn. BmpoueMm, ceffuac ke oTMeT:M, YTO B 0O0Jb-
NIKHCTBe YIe0HMKOB Tabiumna [HaeTcsa B HECKOJILKO WHOM BHJE
(psns! kKak OBl CHBOEHBI), HO HAM yno0Hee ee pacCMaTPHBATH MMEH-
HO TaK.

B mepBom pspgy maxopmrcsa Bcero 2 smementa: Bomopox (H) =
reamit (He); Bo BropoM m TperbeM — mo 8 XuMAIECKHX DIEMEHTOE;
B eTBEPTOM, HATOM W INECTOM pApgax — 1o 18 xmMmueckux snemen-
ToB. HieTku 3TEX mecTm PsANOB AOJKHEL Oblnz ORI 3aHEMATH 72 XH-
MOYEeCKAX 3JEeMeHTa, OMHAKO OKA3BIBAGTCA, 4YTO MEMKAY KIeTKOH
Ne 57 m guetroit Ne 72 BeraBneHO 14 5IeMEHTOB, CXOJHBIX C JaHTA-
HOM, TaK Ha3HIBaeMBIX JaHTAHOHAOB. Hakomen, mocuemumii psap co-
TepsKUT, BEOUEMO, KAK M OPefbAyInmit, 32 KIeTKH, HO W3 HHX IIOKA
3aM0JHEHAa JAIOH YaCTh.
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NMEPUOIMYECKASS CUCTEMA 2JIEMEHTOB [A.W. MEHLEJIEEBA,

C YKA3AHMEM TEOXMMHYECKOH POJIM 3JEMEHTOB i C RN
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TpyaEo ceGe IpPelCTABHTH BO3MOKHOCTH CYMIECTBOBAHHUA Ka-
KEX-I100 XIMUYeCKUX SIeMeHTOB, PACIOJIOMEHHEIX Nepel IIepBoi
KIeTKOM, 3aHATOH BOMOPONOM, TaK KAaK AApPO BOXOPOAA — IPOTOH
¥ HeATPOH ABIAITCA TeMHU OCHOBHBIMH KEPIOWYMKAMIE, K3 KOTODHIX
COCTaBIeHHl AApa BCeX APYTUX aTOMOB; HET COMHEHHS, YTO BOJO-
poA HpaBHIBHO CTOMT B Hadale Bceidr MeHpmemeeBCKoH Tabammel.
Topasmo caosxmee Bompoc 06 ee Romme. ITocnegHee MecTo moaro
3aHMMAaJ MeTajll ypaH.

OnHako IpM HEKOTOPHIX OHEITAX HMOJYYeHH OBLIM 3aypaHOBHIE
snemenTrl. ClemoBaTeNbHO, YPaH He KoHuaeT MenpgeaeeBcKyo Tal-
anmy. 3a HEM OKa3aJhCh 3aHATHIME elle U clefyMmue KIeTOYRH '.

Hax Mu1 Brgum no mudpam BBepXy KasKmoil KIeTOYKH, BCe KIeT-
Km npomyMepoBansl. HoMmepa mayT mompsapg ot mepsoro. OHm Ha3H-
BAIOTCA MOPAJKOBEIME HOMEPAME XWMMYECKNX 3JIE€MEHTOB, CBA3aHEI
€ KOJIMYECTBOM 9JIEKTPHIECKUX JaCTHI, KOTOPhle CONepRATCH B dIe-
MEHTAaX, W MOTOMY SMBIMIOTCA OYeHhL BaXKHEIM # HEOTHEeMJIeMBIM
CBOHCTBOM KaikJI0# KIETOYKH, KarKJAOT0 dIEMEHTa.

Hanpnmep, umcao 30 B KieTke, B KOTOPOH CTOMT MeTAJJl IHK
¢ aToMHEHIM BecoM 65,38, oGo3madaer, ¢ OMHOH CTOPOHEI, IOPSIKO-
BEI/ HOMEp KJIETKH, C APYro#i — roBOPHUT, YTO aTOM IHHKA COCTOWT
H3 SIpa ¢ BPAaMaoIEMUCA BOKPYT HErO TPHANATHIO BIEKTPHIECKH-
MHA 9acTHOAMW, Ha3EIBAEMEBIMU 9JE€KTPOHAM.

ThieTHO OBITANACH XMMHKA OTBICKATH B INPHPOJE DIEMEHTHL
Ne 43, Ne 61, Ne 85 m No 87, amann3npoBainm pa3imIHEIe MAHEPAJbL
U COJW, IBITAJIACH HAWTH B COEKTPOCKOHme Kakme-Imbo emme He pas-
ragagHele JuEnE. MHOrOo pas ommbanuch, mMeTaTANH B YDHAIMX
rPOMEHZe CTAThH 00 OTKPHITHH 3JIEMEHTOB, HO BCE jKe 3TH YeThIpe
3JleMeHTa HU Ha 3eMie, HU Ha He0eCHEIX cBeTANaX He Haimensbl. Mx
yAaJoch Temeph, OMHAKO, IPUTOTOBATL MCKYCCTBEHHO.

Opnn m3 mmx, Ne 43, mo cBOMM CBOMCTBAM NOMKEH MOXONHTH
Ha Maprapen. On u 661t Baseam J[. Y. MenneneeBbIM s5KaMapranmnem.

B Hacrosamee BpeMsA 5TOT 2JIeMEHT HCKYCCTBEHHO IIOJYIeH M
Ha3BaH — TeXHEInH.

Bropoit pacnomosxen mox mogoM m obozmaven Ne 85. On mommen
001afaTh KAKUMU-TO CKA30YHBIME CBOMCTBaMH, JAOJKeH OBITH erme
Gomee meryumm, dem moj. J. WM. Mempmemees Ha3Baj ero ska-
mof. OH Toe MCKYCCTBEHHO IONy4YeH W HA3BAH — aCTATHH WU
acrar.

Tperuit Takoii e, goaroe BpeMs OHIBIIW 3arafl0YHEIM, DIEMEHT
o6o3Haven B Hameil TaGamme No 87, ero mpefcKasmBlBanl eme caMm
. Y. Mengenees, masbiBag — sxamesmit. OH CHHTESHPOBaH & HO-
Iyqna BMa — Qparnuii.

Haxonen, JeTBepThifi 971eMeHT, KOTOPOTO He HAMUIN HE Ha 3eM-
e, HE Ha 3Be3fax,— 3T0 N 61. Om ABAAETCA ONHAM U3 METAJJIOB

1 CM. cTp. 64.
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penrmx zemens. OH MCKYCCTBEHHO MONy4YeH # 0603HATAETCSA HMe-
AeM — HpOMeTHii.

Ceiiwac Tabnuma 9JeMeHTOB MHOTO HOJHEE, 4eM B Te BPeMeHa,
rorga 0. . MeugeneeBy Hago ObL10 pa3o6parbCsa B CIOMHOM Kap-
TAHE NPHPOAH M HANKCATH HEePBHIH DPOEKT TaOIHITHL.

KHax MmI yme ropopmim, Kamjas KIeTKa IOJ OIpefe]eHHBIM
HOMEpPOM 3aHATA OFHUM XuMmYecKmM sjieMenToM. OmEakro u3min
MOKa3al’, 94T0 B AEHCTBUTEIBHOCTH [eJ0 00CTOMT cioskHee. Tak,
B KiIeTke Ne 17, cy@d IO XUMHUYECKAM CBOMCTBAM, HMEETCS ONHH
TONBKO aTOM Trasa XJOpa ¢ MaJeHbKAM SAPOM ¥ CEeMHANLNATHIO
BIIEKTPOHAMH, KOTOpPbIe, MOZO0HO IIaHETAM, OKPYIKAT eT0 CO BCeX
cTOopoH. A Mexpay TeM (QE3WKA YKAasbIBAIOT, YTO XJOpa ABa: ONWH
noTsKelnee, Apyroit moxerde. Ho Tak xax mpomopnus uX Besme ORE-
HaKOBa, TO W CPeJHZI Bec Bcerfa paseH 35, 46.

A Bor ppyroii mpmmep. Xopomo 3maxoMag maM KiaeTka N 30
3amara quaKkoM. Ho m 3pecr ¢m3uKm moKaskeIBAaoT, 9TO NUEKHE €CTh
pasHbIe, OfHE Oosee THKeNble, Apyrue Gojiee Jerkwme, BCeIO INECTh
pasHBIX copToB. TakuM 006pasoM, OxaseIBaeTCd, YTO XOTA KarKmas
KJIGTKA CONEP/RUT OfNUH XVWMHYECKHH BJeMEeHT ¢ ONpeJleleHHBIMA
OPUPOAHBIMY CBOACTBAMH, HO COPTOB, WJIHM (H30TOHOBY, BTOTO die-
MeHTa OBIBaeT HECKOJNHKO. B MHEIX cIydYagx OQUH, a B APYTHAX —
IasKe JecATh.

Horegno, aTo cTpamuo 3amHTepecoBajo reoxmMumkoB. Ilogemy
7Ke BCEe WM30TOHEl BCTPEYAIOTCA B CTPOTO OHPEJENEeHHEIX KOJWYe-
CTBAaX, mo4eMy He OBIBaeT B OHOM MecTe 0ONbINe TAMKENO0ro, a B
APYIOM IETKOTO dleMeHTa? XHWMUKM NPHHAIACH 38 SHEPIHIHYIO
pago'ry mo mpoBepke 3Toro paxra. OHm B3ANE JJIsA aHAJIW30B COJIH
Pa3HOTO NPOMCXOMIACHAA: HPOCTYI0O HOBAPEHHYIO W3 MOps, U3 pas-
HEIX 03ep, KAMEHHYIO COJb, couib m3 llenTpanbHoit AQpmKm; BuIme-
JUIF 73 KaIOTO COPTa COJNHM ra3 XJO0P I HEMKUAAHHO MONYIWIA
IJs ATOMHOTO Beca OJMHAKOBEIe dmcia. B3sanm game XIop 3 KaM-
Hell, nagaromux ¢ Heba,— W 3]ech COCTAB XIOpPa OKA3alICA COBep-
MIeHHO TAKMM e, U To, 9TO MBI HA3EIBAeM aTOMHEIM BECOM, He U3-
MEHSAJI0Ch, OTKYAA OBl MBI HEH Opajm dIeMeHT.

Ho mepmonro mpomomxamoch TopskecTBO xmMuKOB. [{pyruwe me-
CeN0BATENH MONLITAJUCH B Ja00pATOPHE PA3NeidTh STH TAKENEe
u nerxme m3oromsl atoMa. [locne ciommofl m mOATOM IeperoHK:
rasa xiopa ygaJoch MOJYYUTH OJNWH ra3, COCTOAmmA m3 Gosee mer-
KX aTOMOB XJIOpa, a APYroil — m3 Oojee TSIKEABIX. XWMAIECKH
o0a 3Tm XJ0pa COBEpINEHHO ONUWHAKOBE, a BOT Beca y HHX pas-
IOYHEIE.

9TO OTKPHITHE W30TOHOB KAayKIOTO 9JJIEMEHTa YCIOMKHIIO BCIO
Menpeneesckyo Tabmmmy. Tak 3To Kasajloch paHbINE HPOCTO —
92 KieTKH, B KasKgo# KJIeTKe IO OFHOMY XHMHYECKOMY DIEMEHTY.
Houmep roBopaT 0 4ncie 3IeKTPOHOB BOKPYT SAApa, BCe TaK MPOCTO,
sicEo m onpenenenno! W Bopyr okasmiBaeTcs, 4TO BTO He TaK!
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Bumecro omgmoro Kucaopoja — MX IenbIX TPH, I Beca HX DaBHEI
rouro 15, 16 u 18. Ho camoe 3aMedarennHOE, YTO T y BOZOPOAA
TPHE COPTA aTOMOB: OAMH C BecoM 1, BTopoii (mefitepmit) — 2, a Tpe-
tafi (Tpmrmit) — 3. Ilocmemmero B mpmpofe O9eHL Malo, a BOT AeH-
TepHil OKasajcs HeoOKRTaHO HHTEPECHBIM.

XuMmuecKn 9TO Kak OYATO mpocTol BOXOPOXN, HO IO Becy OH
BIBOe Tskenee oOwaHOro. Ha Gonpmux 3aBojax, KOTOPHE pasia-
TalT BOAY OPA HOMOINW 3JIEKTPUIECKOro TOKA, YAAIOCH HOAYIATH
YNCTHII JedTepmil, a m3 HEro — ocobyo BOMYy, B KOTODOH# BMeCTO
JIeTKOTO BOmopoga — Tsxenslii. Oxasanock, 9T0 Tskesas Boja 006-
JamaeT OCOGBIM CBOHCTBOM: OHA yOmBaer jKM3HB (O9eHb CHIBHO
neficTByer Ha mmBele Kiaetkm). CioBoM, «Bemer cebsa» coBCeM
no-ocobomy 1.

TTocne Takoit ymadm XWMHKOB 3TO# jKe HpoOIeMoil 3aHAIHACH
FeOXVMUEKH [0 OTHOINeHWI0 K NPHPONHLIM TelaM. Bexb ecim B pe-
TOPTaX YAAJOCh pasfeldTh aTOMBI BOJOpPOAa Ha pasHEIe COpTa, TO,
HaBepHOe, 3TO e NelaeT W Opmpofa. ToapKo B OPEPOAE BCe XHMH-
9eCKMe OPOMEcCHl MAYT TAK HECHOKOMHO, TAK YaCTO M3MEHSETCs 00-
CTAaHOBKA IPUPONHEIX YCJIOBHI, pacIiaBleHHEIX MarM B Iiy0mHax
NN Ha 36MHOM IOBEPXHOCTH, YTO BPAJM JH MOKHO OHIATH HAKOI-
JeHWs YACTHIX W30TOIOB, KOTOPEIE YAAJI0Ch NONYINTh HA (Dabpurax
¥ B mHCTHTYTaX. M meficTBuTenbHO, OKa3aloch, 9TO B BOAe MoOpei
¥ OKeaHOB HEeMHOKKO 00Mblne TAKeJOoN BOABI, I6M B PEKaX W B JOK-
me. Eme Oonblue TaMen0#l BOALI CONEPIKATCA B HEKOTODHIX MmHe-
panax. OTkpeUICA MBI HOBBIA MED, KOTOPHIH paHbIie He OBLI
HDOCTYIIeH MUHEPAJOTY I T'eOXHMHIKY.

Pasnmume B mpmpome MesROy STAME COEJIMHEHHWSIMHE HACTOIBKO
HUYTOKHO, ITO HYKHHEl CaMBEIe TOHKHE METOMNEl XUMUIECKOro m ¢u-
3MYECKOTO aHAJIW3a, ITOOLI CyMeTh ero HaWTH.

MunnnodHsle W 1asKe THICAYHEIE OJM TpAMMa W CAHTHMETPA He-
YIOBAMEL JJi MEHEPAJora W IeOXHMUKA, KOrjga OH M3y4aeT KaMHH,
BOIBl W 3eMJM OKpYHamMeil Hac npmpodsl. MBI MomeM fake 3a-
OBbITh, 9TO KUCJIOPOJOB TPH, 9YTO NMHKOB MECTh, 9TO KAJHWEB JBA, TaK
HOYTOHEl PA3NAINA MeKNY HAMHE, I CKayKeM OTKPOBEHHO, TaK eIe
rpy0bl HAII;m METOABI MCCIOTOBAHMA.

Tonpko xMMUKE m PUBMEM HPH CBOMX TOYHEIX HCCIEIOBAHHAX
HAYYUIUCh PA3MeNsATh 3JeMeHTH Ha Pa3Hble W30TONH, I HET COMHe-
HAsA, 9TO KOTHa EM YRACTCA TOYHEHHIMA METORAMH W3YIHATH BCHO
HaIly OPUPOAY, TO OHW OTKPOIT Bejwdadmme 3aKOHE [eOXWMHH,
0 KOTOPHIX MBI eIe He AOTafLIBaeMCs.

Mz ¢ BaMn moKa MokeM 3a6ITh 06 m3oTonax. [lusa mac B kasmoit
kaeTke MenjeneeBckoil Ta0JAUNOEl CTONT OfUH ONPENENeHHBIH HEen3-
MeHHHI}H xuMmdecKuit snemenT. B rmerke Ne 50 maxommres pia mac

! B mocnenmee BpeMsa JeliTepuii m TPETHA OCOGEHHO WHTEPECYIOT HAYKY
I TeXHHKY KAK HCXOHOE CHIpbe MJIA CHHTe3a Teida. JTa peaKmus JeKdT
B OCHOBe HONyYeHHs TepMOsafepHO# sHeprumm.— Ped.
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AHO OJI0BO, BCErJa W BCIOAY ONHHAKOBOE, NAIOMEee BCIONY OAMHA-
KOBEIe XHM™ °~ KHE PeaKInd, BCTPeYaloIeecss B IPHPOAEe B OfH-
EQKOBBI® raJqnax, W BCIOAY ero atoMHH# Bec Oymer 118,7.

MegmgeneeBCcK  t<ANIWIOAa He HOCTPAfana, KOTHa ORI OTKDEITHI
H30TONBI, OHA TOJBKO YCIOMHHIIACH B CBOMX MeJInYafmX HeTaldx,
a 0 CYImEecTBY OCTallach BCe TAKOM ke SCHOH, IPOCTOH W IETKOM
KapTHHOW OpHpOAH], KaK ee pmcoBal HaMm MeHpedees, Ipegsmis
CBOMM TeHHAJTLHEIM YMOM ee OTPOMHOe 3HadeHHE.

Brnmkmem mormy0Oske B 9Ty Ta0mmmy m pPaccMOTPEM, KaKOe KC
3HaYeHywe HMeeT OHa JJd KMCCIenoBaTesiedl HPUPOAEl — JJA MUHe-
PAlloroB M Te0XUIMMIKOB.

Crauana mOCMOTPUM HA KaKmHIA cTON0EN KIeTOK CBEPXY BHHS.

Bor mepBeiit — awtuil, HaTpuUil, kAW, pydupui, nesmit u GpaH-
nuit. 3To Bce MeTalUIbl, MBI X Ha3bBaeM IMIENOIHBIME. 33 HCKIIO-
9eHMEeM HCKYCCTBEHHO HONYYEeHHOro (PpaHOWA, B NPHPONE OHHU
BCTpeYaTCcsa BMecTe. MBI XOpOImo 3HaeM HX COEIWHEHWA: AJA HAT-
pHsA — HPOCTYI0 COJIb, KOTOPYIO BEI ymoTpebiseTe 3a CTOJOM, HJIs
Rajus — ceJuTpy, W3 KOTOpOi# menalnT (eilepBepKH.

Janeme mayT oYeHb pefKme INEJOYHEIE METAJIBl, KOTOPHIE
cefigac MPUMEHANTCA B CIOMHEIX 3ieKTpmIeckux npmbopax. Ho
KaK HO PAa3IdYHGI BCE T JAEMEHTHI, Bce OHI B XUMHIECKOM OTHO-
IMEeHNN DOXOMM APYT HA APyra.

Bor BrOpo#f BepTHKAaNBHEIA cronbem — 37eCh HAYT IIEJOTHO-
3eMeJbHBIe MeTaJIbl, HAYMHASA ¢ CAMOr0 JerKoro, 6epmiias, I KOH-
yag BHAMEHHUTHIM papmeM. M oHm mOXomsaT apyr Ha Apyra, obpasys
KaK OBl OJHY CeMbIO.

3areMm mper Tpermit cTonbem — GOp, ANIOMUHMIL, CKAHIWI, HT-
TPU#, DOTOM KIETKA C IATHANNATHI0 PENKO3eMEJLHEIMA 3JIEeMEeH-
TaMu 7, HaKOHeI, aKTHHZA. B jXM3RM HaM XOpPOINO W3BECTHEI TOJb-
KO IepBEIE [Ba DIEeMEHTAa, KOTOpHE HMIPAIOT B HPHpPOAe GOMBHIYIO
ponb,— Gop m amomMuEmit. IlepBHIfi BXOQUT COCTABHAO# 9YaCTBIO B
GopHYI0 KmCiOoTy m B Oypy — €10 HONb3YIOTCA IPH HasgHZEd. BTo-
poii — B HedenmH, mONEBOH MOaT, KOPYHJ, OOKCHT, & B YHCTOM
BHJE €r0 MOKIO BHJETh B MeTAIIMIECKUX H3MENUAX, KACTPIONAX B
JIOKKaX. OTa IPynna TOBOJBHO CIOMHAsA. AJNIOMUHUHA elme, IOKa-
Iy#, HacToAmui Mertani, a 00p CKopee MeTajuIomj, TaK Kak oOpa-
8yeT ¢ THORYHBLIMA MeTajiaMm coim (HampmMep, Gypa).

TlepexogmM X deTBepTOMy CTONOMY — YIIEPOX, KpPeMHHM,
THTaH, NUPKOHMWHA, raQEmit m, makroHen, Topmi. IlepBble mBa Bamk-
HefIInX XWMEYeCKWX OJIEMeHTAa OpHPOAHI: yIaepoj, ofpasyio-
muil Bce MHOroo0pasme jJKABOW HPEPOAH W BXOJAMAE B COCTAB
BCEX W3BECTHAKOB, M KPEMHHI, O KOTOPOM BBl LPOTTETE 0COGYIO
[J1aBy.

3areM EAYT mATHHN, mMecTol m cembMOA cToabmEL. 9TO Bce 0CO-
OLle MeTalnEl, KOTOPble 0YeHE BEICOKO LIEHATCA B METAIIYPIHH FHe-
Je3a 1 OpmOABIAIOTCA K CTAIH JJs YIYIIMEHNS e¢ CBOMCTB.
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Hansme mper 3aMedaTelbHaA cepegmHa MeHpmenaeeBckoi Tabun-
IEl — ee BOCHMOH, AeBATHIH & mecAarsln croxbmsl. Camas mo00mEIT-
Hasg 0co0eHHOCTD 3TOH 9acTH TAONMIBL 3aKII09aeTCd B TOM, ITO CO-
ceJlHMe MeTalJlbl 09eHh OAW3KH APYT K Apy1y. /lemeso, KoOaJbT m
HOKeJb 0YeHb HOXO0KH APYT HA APYra W B OPWPOJE IOCTOAHHO BCTPe-
9alTCA BMECTE; 0YeHb TPYAHO HX Pa3felnTh H IPH XAMHIECKOM
apamuze. He MeHee moxom Ipyr HA gpyra JerKue OIaTUHOBEIE Me-
TANNBl — PYTEHUHN, PONHMEA W HAJJIANAHA — X TAMKelble HDIATHHOBEIE
MEeTalNbl — OCMEUH, NPUAWH 7 NNaTHHA.

3a meHTpoM TAOIHIBI CAEYIOT YeTHIpe BePTHKANBHLIX CTOIONA,
3aHATEICe TaK Ha3BIBAGMEIME TsyKenoiMm Meramaamu. Cioga oTHO-
caTca Mejp, IUHK, 0J0BO, CBUHEN — BCEe XOPOIIO HAM 3HAKOMEIE B
RU3HA BeIecTsa.

ITorom maer marmapmateiii ctTonaben. OH HaumHaeTcsd C Ta3a a3o-
T4, 3aTEM CIeAYyIT JeTyudil ocop ¥ MEIMILAK, DOTYMeTalImde-
CKag CypbMa M, HAKOHEN, JO0BONbHO THOWYHBIA METAall BHCMYT.
drotr cronben Kak 6u1 HaMedaeT co0oil pe3Kmil mepexon K CIemylo-
mei#t gactnm MeHpneneeBckoit Tabmumel, w60 TaM MEI yiKe He BCTpe-
4aeM MeTallJIOB ¢ METAJIMYECKAM 0JeCKOM W APYTIMU XOPOINO 3HA-
KOMBIME HaM cBoiicrBamu. Tam mmyT BemecTBa, KOTOPEE XAMHUKH
Ha3BaJW METAJUIOWNAMMA: Tashl, FKEJAKOCTE HJIU DPOCTO TBEPHEIE HE-
MeTalikl.

Ouens xapakTepeH cTouGer] IMeCTHANNATHIA — KECIOPOH, cepa,
CeJieH, TEJIyp W elle 3aTaf0YHBIA IOJOHMH, AAaJbIIe — CeMHANNA-
THI cTonbern, JeTyduX BeIIecTB, CHaYaja rasoB — BOXOPoma, gro-
pa m XJopa, 3aTeM KEAKOCTE — OpoMa W, HAKOHEIN, TBEpPABIX, HO
TOKE JNeTYy9HX KpPHCTAJIOB HOJA. JTY TPYUNLY DIEMEHTOB (KpoMe
BOJIOPOfia) XHMUKH HA3BajiW TajoreHamm, mO0 oHm 00pas3yonT COIm
¢ mexogamu. O0 3TOM TOBOPHT W CMBICH TPEIECKOTO HABBAHMA: «Ia-
JIOTeHBI» — BHAYUT — «cojiepopsly. Ho BOoT m mocnepmmmii cromGem,
BOCEMHAANATHEIA. JTO pefKwme, mim Omaropopmsie, rassl. OEm Hm
C 4eM He COeUHAITCS M IIPONATHIBAIOT BCIO 3eMII0, BCe MUHEDAJILL,
Bce OKpysxamomee Hac B npupome. Orm maummarorcs c¢ raza Comm-
Ia — JIETKOTO Tenms — M KOHYAITCA 3aMedYaTeJhbHBIM Ta30M pajo-
HOM, aTOMBI KOTOPOTO YKABYT BCEro JMINbL HECKOJBKO HHEH.



HNEPHOJHYIECRASL CHCTEMA
JJEMEHTOB MEHJEJEEBA
B TrEOXHMMH

aK pacupejielleHbl XIMUYECKHAe SIeMEeHTHI B 3eMile I BO
Beeil oxkpysxaromeil BEac npapoge? Bor Bonopoc, KoTopEIi
OBLI O9YeHL BajKEH [JII YelOBEeKA C CAMBIX JABHOX IIOP.

Oil BOSHWKAJ CTHXWIHO, Ha KajKIOM IHary, m3 morpeGHOcTel
HOBCEIHEBHOM JKUBHW: IepBOOBITHHIN dYeJIOBEK HYKHAJCH B MaTe-
prmaie [ OPYAMH TPYAa W OXOTHl W CTal HBTOTOBIATH CBOM HPH-
MEUTHABHEIE ODYAZAs W3 TBEPAOI0 KPEeMHS HIW TAKOTO jKe TBEpJoro,
Ho Gomee mMpoYHOTO HepHTA.

U momATHO, 9TO MOUCKE MOJESHBEIX MCKONAEMBIX HAYAINCh eIe
3a MHOTO THICAYEJEeTHH [0 HAIIero BpeMeHH, KOTHa HepBOOLITHEIA
yeJloBeK cTanl o0pamjaTh BHEMaHZWe Ha ONECTKH 30J0Ta B PEUYHEIX
[eCKaX, Ha KPAacOTy WX BeC PasHBIX KaMHEH, NPUBIEKABIIAX €ro
BHEMAaHNeE.

Tax wenoBex cHadama y3HAN, a DOTOM HAYYMICA MOOBIBATE |
o0pabaTeIBaTh Mejub, OJOBO, 30J0TO W, HaKOHeN, exe3o. Ilocte-
HeHHO HaKaILIEBalmCh HaOmwueEms Z omblT. B mpesHeM Ermmre
yie ObLIM M3BECTHHI Te PAMOHEL, B KOTOPHIX HAN0 MCKATH Melb H
Ko0aJLTOBEIe MUHEPAJHl i CHHEH KpacKw, a mO3JHEee W JKeIe3n
o Oypoi OXpEI, INIMHY JJisA CTATYITOK W OHMpIO3Y JJIA CBAMEHHEIX
MYyKoB-cKapabees.

Mauso-noMany HaudmHAJIW BHEIACHATHCA HPOCTHIE NPHPONHEIE 3a-
komel. OKasaloch, YTO HEKOTOpPble METANJIEl BCTPEYAIOTCA YACTO
APYT ¢ APYroM, KaK, HampEIMep, 0JI0BO, Mefb B MUHK; I 3TO HATOIK-
HYJO YejOBeKa B CBOe BpeMs Ha OTKDHITHE® HMX CHJIaBa — GPOHS3EHL
B ppyrmx Mecrax BeTpedammch BMeCTe 30J0TO U [pParomeHHEIe
KaMHY, B TPEThAX — [IMHA W MOJEBEIE IMINATHI, W3 KOTOPHIX MOMKHO

nenats gapdop m dagnc.
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Tax DOCTeNeHHO OTKPHIBAJNCH OCHOBHBIE BaKOHEI Te0XHMHUW.
W cpenmHeBexoBHle AJXWMHOKH, IBTAaACh B TAMHCTBEHHOHN THINA
cBOMX JafopaTopmil HOJYYHTH 3070T0 u (EIOCOPCKHE KaMeHb,
mponenans OFPOMEYI0 paboTy TO HAKOIJIEHAK OPAPOSHEIX
axros.

AJXIMUKY yiKe XOpPOINO 3HAJIH, 9TO HEKOTOPHIE METAJLIBI JIO-
6AT PYr Apyra u BCTPEYAOTCSA BMECTe; TaK, CBepKaloNime KpHCTall-
IBI CBEHIIOBOrO 0JIecKa B KHJIAX 36MIH CONPOBOMKAAITCA OmecTd-
me# OWHEKOBO# 00MaHKOH, cepeOpo ciemyeT 3a 30J10TOM, a Mefb
qacTO BCTPEIAETCS BMECTE C MBIIIBAKOM.

HKorga B EBpome passmiioch TOpHOE [en0, Te0XWMUYECKHE 3a-
ROHOMEpPHOCTH cTajd Oonee ACHHIMH u YeTkmMm. B rayb6ormx pyn-
Hukax Caxcommm, IllBenmm, B Hapmatckmx ropax 3apoxpmanuchk
OCHOBHBIE Havajla HOBOH HAYKMA — T'eOXWMWM, BBISACHEIOCH, Ka-
KHUe BemecTBa BCTPEYAIOTCA B HPHUPO[E BMECTe, B KaKUX YCJIO-
BHAX, KAKOBEl Te 3aKOHBI, KOTOPHE 3aCTABJIAT HAKAIIABATHECA Te
UIM WHBIE 3JIeMeHTHl B ONHIX MECTaxX 3eMIH W PACCEEBATHCA B
IPYTEX.

Bens sT0 ObINm caMbIe OCTpPHIE BOOpPOCHI ropHoro mena. Hymmo
OBII0O yMETh HAXOMHUTH MeECTa, I'ie B OONLIIOM KOJIXYECTBe CKONM-
IUCh IPOMBINLIEHHO-BasKHEIe MeTAaJUIBl — jKelne30, 30I0TO W T. 1.

Ceffgac MBI 3HaeM, 9TO 3aKOHBI COBMECTHOTO HAXOMKNCHUS diie-
MEHTOB W HX IOBeNeHHA OYEHBb OIPeeNeHHbl U MOTYT OBITh MCHOJb-
30BaHEL JIJis HOMCKOB HOJE3HBIX MCKOIAEMBIX.

Mz xopomo 3HaeM fajke B Hamell NOBCETHEBHON KMBIH, UTO
TaKMWe DJEeMEHTHI NPUPOAEI, KaK a30T, KACIOPON W pefxue, Omaro-
POAHEbIE Ta3bl, BCTPETIAITCA HpemMymmecTBeHHO B atMmocdepe. Mur
3HAeM TaKsKe, YTO B COJAHBIX 03epaX MIW B COMAHLIX KOIZX HAXO-
AATCA BMeCTe COME XJI0pa, OpoMa m mMofa, COeUHEHHEIe ¢ MeTal-
JaMy\ — KajimeM, HATPEEM, MarHueM K KalbIueM.

B rpammTax, 3THX CBETHBIX KPHCTAJIMIECKAX HOPOmax, o0paso-
BAaBIINXCA M3 OCTHIBIIMX pACIUNIABIEHHBIX MAT, BCTPEYATCH CBOM
OHpejeleHABIe XHMIIecKne sneMeHnTsl. G HEMHE CBA3aHBL IPAromeH-
HBIe KaMHW, COfepsKamue aTOMBI Oopa, Gepanams, amrusg @ Qropa.
B mumx maxomaTca TakiKe CKOMIGHWS BajKHBIX W PETKUX METAJJOB:
Bonb(hpama, HmOOMsA, TaHTalA.

B npoTHBOMONIOMHOCTL [PAHATAM, B TAIKEJNBIX 0a3albTOBLIX
DOPOflaX, W3NMBINAXCA N3 3€MILIX INIy0OnH, BCTPEIAIOTCA BMECTe MH-
Repajisl XpoMa, HAKeJsd, MEeNH, jKelle3a, NIATHHEL. B cunomso Ber-
BAMUXCA CHCTEMAX PYIHBIX JKUJ, PACXONAMNIUXCA W3 MOINHEIX 09Ua-
OB paCHIaBieHRO#l MarMbl, KOTOpas NONHMMAETCA K 3eMHOH
DOBEPXHOCTH, PYilOMCKATENh HAXOMUT NHHK W CBUHEI, 30JI0TO X Ce-
pebpo, MEIIIBAK # PTYTh.

W wem nansime passBmBaercst Hama HayKa, TeM pesde I OmUpe-
JleJileHHee BHIPUCOBEIBAIOTCH BaKOHEI, CMBICI KOTOPHIX HOJT0 OCTa-
BaJIcg HENGHATHBIM.
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A Mempy Tem mocmorpmM mHa MempeneeBckyo Tabummy. Passe
OHa He fABJdeTCA JJs HAC, MCKaTeleld MeTaJJiOB M KaMHeH, TaraM
e KOMIIacoM, KAKUM OHA CIYMKHT A XHMHKOB!

Cepegury MeEaemeeBCKON Tabaunel 3aHAMAIOT AEBATH MeTal-
JIOB: 3ene30, Ko0aJbT, HUKEJb U IIeCTh MeTalI0B MIAaTHHOBOM Tpy-
mel. Mpl 3HaeM, 94TO X MECTOPOKAeHHS — B JalleKuX TIuybmHax
3eMHBIX Hexp. Horja BEICOKO B3IBIMaBmmmecs TOpHEIE XpeOTH B Te-
9eHMe MUIJUJIMOHOB JET DPasMBITHL MOYTH 0 PAaBHOHEL, KaK y Hac
Ha Ypaie,— TOIBKO TOTAa 3po3uWsa 00HasKaeT sTH rIyOWMHHBIE 3eie-
HBle [DOPOMLI, HOCHTENHW jKelle3a W IIATHHEL. Be BmmmTe, 94TO 3TH
9JIeMEHTHI He TOIBKO OCHOBA HAMIMX FOPHHIX Xpe0TOB, HO OHH 3aHH-
MaloT U IeATpanbEoe MecTo B Menmeneescko Tabaumme.

ObpaTmMca K TeM MeTajlnaM, KOTOPEIE MBI HA3hIBAEM TAIKCJIbI-
MH W KOTOpBIe BaMmOJHAIT mejioe 00JbIIOe Mojie BOPAaBO OT HEKEINs
¥ MJIATHHEL JTO Me[b U OHHEK, cepedpo W 30J10T0, CBEHEI[ I BECMYT,
PTYTh W MBIIBAK. PasBe TOABKO 9TO MBI He TOBOPHIH O TOM, 9UTO
STH METAaJJIEl BCTPeUalTes Beerna BMecTe? Pynoxon mx umer B pyn-
HBIX JKUJIAX, IPOPE3a0MuX 3eMHYI0 KOpY.

Tenepp nofieMTe HAIEBO OT IEeHTPa TaOJMIBI,— TAKOE ke II0JIe
HaMedaeTCd W B JIEBOX ee JacTW. JTO Te XOPOMIO HAM 3HAKOMEIE
MeTaJIBl, KOTOPEe 00pasyioT CaMOIBETH,— COGAUHEHNS MeTalloB
OepmINyEs W JUTHS; STO Te PefKWe W CBePXPEefKHe JIeMEeHTHI, KOTO-
pEle coOmpaioTca B MOCHENHUX BEKAMKAX TPAHETHHIX MacCHBOB B
MOINHBIX MEeTMATATaX TPAHATHBIX TeJl.

IlofimeMTe eme pmaisime BJIEBO W BHPAaBO mo Hamel Tabamme.
He 3abymeM mpm 3TOM, 9TO JAJIHHHBIE €€ PHANL CMEIKAIOTCA BMECTe
B o0myio cHmpa;b ¥ 9TO KpaiHme JeBhle I OpaBhle PYIIEI CONpPH-
kacaorcsa. MBI BUAuM 37eCh XOPOIIO HAM 3HAKOMEIE 3JIeMEeHTHl CO-
JSAHBIX MECTOPOKIEHUN: COMAHBIX 036D, MOPE W OKeaHOB, MOI[HBIX
CKOINIEHMiT KaMeHHOH coim. OTO Te 3IeMEeHTH, KOTOpbie 06pasdyioT
coJm xm0pa, 6poMa, moja, HATPHUA, KAIUsA ¥ KaIbOUA.

A BoT mOCMOTpEWTe BHEMaTelbHee Ha KpailHIOI HOpPaBYH Bepx-
HIOI0 TacTh Ta0I@mel,— BEl 3eCh HAlileTe OCHOBHBIE 3JEeMEHTEH
BO3[[yxa aTMocgepsl — a30T, KHCIOPOJ, BOJXOPOJ, TelHWil M Apyrue
GamaropopgEsie rasu. B rpaifimeM JeBoM BepxHeM yIIy — IOTHI, Ge-
pmiinii 1 60p. PasBe HaM He HAIOMIHAIOT OHM JETY4He YaCTH Tpa-
HOTHBIX MAaCCHBOB, Iie 00pasymoTcda KpacuBhle caMONBETHEHE KaMHH,
PO30BEIe W 3eleHEe TYPMAJNHEL, APKO-3eleHbe H3YMPYALL i (hrone-
roBEle KyEOuTH? Hak Bupmte, Mengeneesckas Tabamma cama mom-
CKa3blBaeT Te I'PYNOBI 3JEeMEHTOB, KOTOPEE BCTPEYAIOTCA B IIPH-
pofde,— OHAa NOMCTHHE CJIY:KAT KOMOACOM [Jid HONCKOB IIOJE3HBIX
MeTa/10B. VI, 9T06H mOATBEpAXTH HA MpHMepe IpUBeZeHHEIE 3aKO-
HOMEDHOCTH, BCIOMHEM IJaBHEE NOJE3HHE KCKONAEMEe Y pajlb-
cKoro xpebra.

Ypaunsckuii xpeGeT pucyercs mepef, HaMu Kak rpoMapHas Mem-
feneeBcKas Tabamma, IDONOKEHHASA IONEPEK HPOCTEPAHHA IOpO.,.
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Ocp xpebra u TaOAMIE! IPUXOMUTCA HA TAKeJble 3eJeHBle HOPOJH
MJIATHHOBEIX MecToposkienuil. B consmom mosce 3mamermroro Co-
IuKaMcKa u B pafiomax OMOBI — ee KpaliHme IDYIIEL

Pa3se 3T0 He UymecHOe MOATBepIKmeHHEe riy0oYalimux W cCaMEIX
OTBIedYeHHHIX mpei? fl mymaro, BBl caMm ysKe HOrajfanmch, 4TO B
MegrpgeneescKoil Tabiamme SIeMeHTH pPACIOJOMKEHH He clIydaiiHo,
OHH PACIIOJIOMKEHEI 10 CXOACTBY CBomX cBoifctB. VI uem Gimime ame-
MeHTHl ApYr K APYTY, TeM Omme omm croat w B MeHpmeneeBcKo#
Tabamnie.

To e camoe m B mpupoge. He caywafino pasOpocaHBl 3HATKE
PA3IMIHLIX [DOJE3HBIX MCKOIAEMBIX HA HAINAX Ie0JOTHIECKUX Kap-
Tax. He caywaiimo BcTpewaioTcs BMeCTe B NIPUpPONE OCMEi, HpUAAR
7 IJIATHEA WA CYPbMa M MBIMIBSAK.

Te e 3aKOHBI CXOACTBA, XMMHIECKOH GJIM30CTH aTOMOB Ompe-
HeNA0T HOBeeHNe 3JEMEeHTOB B 3eMHBIX Hefmpax. VI Bemmkaa Mem-
neneeBcKag Tabamma AefiCTBUTENHHO ABIAGTCA CAMBIM  BAKHEIM
opyAameM, OPH LOMOINX KOTOPOTO UeJOBEeK OTKpPEIBaeT GorarcTaa
He[p, OTHICKHBAET TOJE3HBIe METANNE W CO3JaeT ¢ MX IOMOINbIA
CBO@ XO03AMCTBO H IPOMEIMIIEHHOCTD!

IlepeueceMca B mamexoe mpominoe Ypana. V3 roybme mopmm-
MAaoTCs PACIJIaBIEHHEIE TsyKelble MarMbl; OHE COCTOST M3 TEMHEIX
mopoj, 6oraTeIXx MargmeM W jKene3oM. K EmM mpmMemmBamoTca py-
OBl XpOoMa, THTaHa, K00anbTa, HEKeJNsd; K HEM OPWCOSARHAIOTCH Me-
TaXIB MIATHHOBOH TPYHUEI: PYTeHEH, papmi, mannapdit, ocMui,
ApEAui W DIaTHHA.

Tax mavajca mepBBIi 3TAHm MCTOPHE ¥ pajia, Ta rayOWHHASA mensn
IYHATOBBIX W 3MEEBHKOBBIX HOPOJ, KOTODPHIE COCTABISIOT IEHTPATb-
HEIE OCTOB Ypaibckoro xpebrta, mpOTArmBaoIuiicas HA ceBep M0
OCTpPOBOB ApKTWKE m DOTpe0eHHEIH Ha [0Te€ HOJ KOBBLILHBIME CTe-
namu Kasaxcrama. Ha tabamme MermeneeBa — 3T0 IeHTpajbHAL
YacTh.

B npomecce pasmesnenmsi pacHniaBOB OTHEIAIOTCH 0oliee IerKue
JleTyume BEeImecTBa, M B CIOKHOA CMeHe TOPHBIX NOPOJ, M3 KOTOPHIX
cllaraeTcs COBPeMeHHBI Ypal, B KOHIE ero BYJIKaHWYECKON mesd-
TeJHHOCTA KPHCTAINH3YIOTCA B IIyOMHAX CBeTIBle TPAHUTHL. ITO
TOT CephIfl TPAaHMT, KOTOPHIA TaK XOPOINO M3BECTEH BCEM YpaJbIaM,
0C00eHHO [0 BOCTOYHOMY CKIOHY Ypana. BenwniMum umaMm nporm-
3BIBAIOT IPAHUT CKOIUIEHMSA YHCTOTO KBAPIA, MOIMHEIE IIETMATHTO-
BEI€ JKUJIBI BPe3alOTCA CBOMME BETBAMHI B €ro HAPYIKHbBIE YYacTHH,
OpoHZKasA m B 00KOBEIe mOpomsl. B aTmx mpomeccax PaKaNIUIBaroT-
cA JeTy4me dIeMeHTH — 0op, Prop, nuTmit, beprminumil, pegrme 3eM-
I — 1 00pasyTcs YpambCKme CaMOLBETH W PYHOEL PEIKEX Me-
TananoB. B mepmommueckoit cumcteme MeHpeneeBa — 3T0 JeBoe mole
TaOIMIEL.

Ho xax B 910 BpeMs, Tak n mosfHee NONHAMAJINCE KBePXY rops-
ume pactBopel. OHE BBIHOCAT ¢ c000H TYTOLmIaBKEe, NONBHIKHEIE,
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JIeTKOPAaCTBOPHMEIe COeJUHEHWS NWHKA, CBWHIA, Me[ld, CYDPBMEL,
MBIObAKA, ¢ HIMA YBJIEKAIOTCH TaKe 30I0TO W cepebpo.

[lnuuuofi menmpio IO BOCTOYHOMY CHIOHY Ypaja TAHYTCS 9TH
PYAHBIE MECTOPOMKEEENdA, To 00pasyda Goabmme CKOIIEHUA — JHWH-
3bI, TO BETBAIEECH FKUJBl I KYCTHL JKUIL.

Ha raGamue MergeneeBa — 3T0 mpasoe mone PyAHEIX 3JIeMeHTOB.

Ho Bor oxomYmnack ByJIKaHMYECKas [eATeJIHHOCTb, OPEKPAaTH-
JIACH Te C3KAaTHsA, KOTOpEIe IOTHANNA ¥ palbckde XpeOTHl, HepeMermas
nX TpeOHZ C BOCTOKA Ha 3amaf, OTKpPHIBag TO TYT, TO TaM BHIXOJ
BYJKAHWYECKAM HOPOJaM W TOPAYEM BOJAM KHIL.

Haganca anmrenbHEIR mepumop paspymenHusa. B Tedenwme coTeH
MHIJTEOHOB JIeT Pa3pYyMIaJMCh ¥ PalbCKEe IOPHI, Pa3MEIBATHUCH I'OD-
HBIe TOpOfbl. Bce, 9TO TPYRHOPACTBOPHMO, OCTABAJIOCH HA MeECTe,
OCTaJbHOE IEePEeXONUI0 B PACTBOP, YHOCHIOCh BOJAMH, HEPEHOCH-
moch B Mops u o3epa. OMEBIBaBmee ¢ 3amajga Ypaj BeluWKoe ImepM-
CKOe MOpe HaKamiImpajlo B cebe aTu BeimecTBa. Mope CTalo BLICHI-
XaTh, OT HET0 OTHENANHMCH 3aJWBHI, 03epa, JWMAaHBEl, & CONH Cald-
JUCh HA [HO.

Tar crommumch conm HATpWsd, Kamms, Marams, xaopa, Gpoma,
6opa m pyOupms.

Ha Ttabanme Mengeneesa — 3T0 BepXHHE W JIEBHIE KIETKH.

A TaM, rje ObIm TOPHBIe BePIIWHLL ¥ paia, 0CTAN0Ch JHINE TO,
970 He MOAYMHWIOCH XUMWIECKOMY BO3NEHCTBHIO BOXEL

B TpommueckoM knmmaTe Me3030 [ECATKA MWIIHOHOB JeT
poclla KOpa W3 Pa3pymIeHHEIX TOPHBEIX mOpof. sHene3o, HEKes,
XpoM m KobambT, cobmpasch B 3Toil Kope, 06pasoBalm Te GoraTrle
MECTOPOKIeHnsA OypHIX ;KelJe3HSKOB, KOTOPHE MONOMEIN HAUaJIO0
npoMbImuieHHOCTH HuKeas Ha IOmxHoM Ypae.

B paitorax paspymerns IpDaHNTOB COOMPANNCH KBAapIEBEIe POC-
CHINN, B HAX HAKAIIMBAJHUCH 30JI0TO, BOAL(pPAM, CaMONBETEHI, CO-
XpaHAsACh W cOOMpAsACh B MIUXaX W IeCKax.

Tax mocrememHO yMmpan ¥Ypad, ofeBasch MOYBEHHEIM IOKPO-
BOM, U JHIIbL DO BpeMeHaM K HeMY NOAXOAUIN HaXJLIHYBIIEe C
BOCTOKA BONIbI, Pa3MBEIBasg er0 yiKe 3apoclime XOJMEl I CHOBa OT-
naras mo GeperaM MapraHIEBHIe W JKEJNE3HLIE DYEHL

Menrgneneesckag Tabamma okasajach CKPBITO# HOpA Taiiroii mo-
JApHOTO Ypanma, IOA KOBBUIBHEIME cTemsMm Hasaxcrama. Hymen
6BL1 mpUXOJ, HOBOTO, COBETCKOTO YeJOBeKa, HOBOH, MepemoBoH Tex-
HAKH, [JIA TOTO YTOOH CHATH APEBHION KOPY C BEJUKOr0 ¥ paib-
cxoro xpe0rTa, 94To0OBI, mAar 3a ImMAroM OTKPHIBAfA 3[eCh OTHEJbLHBIe
oneMeHTsl Memjeneesckoil TadamuEl, caenarh Bce GoratcTsa Hemp
9THX TPAH[MO3HBIX TFOPHBIX NeNe#l MOCTYOHHIMH AJd Hamed mpo-
MBINIJIGHHOCTH, I mobeAsl KoMMyHH3Ma!



ATOM PA3SPYIIAETCA.
YPAH M PAJHi

aK MBI BHfeld W3 NPEeJBIAyMEX IJaB, B OCHOBe yue-

HUs 0 T'eOXUMAN JIEKHAT aTOM, 4TO 3HAYMT IO-TPEYECKH

«BepenuMeIiiy. W3 codeTaEms [eBAHOCTA [BYX BHIOB
aTOMOB, OTBEYRIIHX [EBAHOCTA JBYM Da3IUYHEIM DIEMEHTaM, I
HOCTPOEHA BCA OKPY’KAOMas HAac IPHpOAa ..

UYro sxe mpemcTaBager cofoil aTa MelbYaimas «HefelnMagy ga-
CTHUIA BEMmEecTBa, AeficTBUTENBHO JIX OHA «HEeHeInMay, HeifiCTBATEeNb-
HO III BCe M3BECTHEIE BUIHEI ATOMOB CYMIECTBYIOT HE3aBHCEMO APYT
OT Ipyra W He DPOABIAIT eLHHCTBA CTPOCHHA?

Ilomatme aToMa Kak MaTepHAaJBHO HENEJIMMOTrO IIapHKA JIEHAJI0
B ocHoBe xmMmun 1 usnkm. «Hemenmmerii» atom BmonHe 00BACHAI
dmsnveckne W XMMEIECKAe CBOMCTBA BEIECTBA, I IOITOMY (DU3UKH
H XAMOKW, XOTS W MOA03PEBaJX O CIOKHOM CTPOGHHE aToMa, He
0C00eHHO CTPEeMHIIACH PACKPHITh €T0.

W Tonpko wrorma 3HaMeHHTHIA (pampnysckmii usmr Ampm Bek-
wepens B 1896 r. o6Hapy;KUN HEem3BECTHOE IO TOTO SBIEHME HMCHYC-
KAHUA YPAHOM KARIX-TO HEBANUMEIX nydeil, a cynpyrzm Kiopn mamr-
JII HOBHIA DIeMeHT — pajumil, y KOTOpOro 8TO sBJeHHE OLLIO
BHIDAJKEHO HEW3MEepHMO spde, CTAJNO0 SCHO, 9TO aTOM HMeeT BechbMa
cnomEyo cTpYyKTypy. Ceiiuac, mocne 6nectamux pabor Mapmu Kro-
pu-Crrogoscroii, Pesepdopaa, Bopa m ap., KapTura cTpoeHmsa aToMa
BLIACHMNIACH OCTATOYHO JeTalbHO. MBI 3HAeM He TONLKO M3 KAKHX

! Met ysKe TOBOpPHUIH, YTO YeTHIpe IeMeHTa, & UIMEHHO, TexHenu# (N 43),
opomernit (Ne 61), acrarma (Ne 85) m gpammmit (Ne 87) B mpmpome me obma-
PYKeHHl, OHE CHHTE3HPOBAHEl MCKYCCTBEHHO. B TO e BpeMsa cIemyer orme-
THTH, U4TO JONYCTAMO CyMeEcTBOBAHWE B HUYTOMKHOM KOJWIECTBE B HPHPOLE
JByX TPaHCYDAHOBEIX 3jleMeHnToB: HenTyHa (Np) m miyromms (Pu).
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mpocTefimux YacTHI, COCTOUT
aToOM, HO 3HaeM I UX DasMepEl,
Bec, B3aMMHOE DacHOJIOKeHme
I CHJEl, KOTODEIE HX CBf3HI-
BAIOT.

Kax MB yKe rosopmiw, B
HeHTPe aTOMOB HAXOATCA CO-
CTOAMEe W3 OPOTOHOB W HeH-
TPOHOB aTOMHEIE AXPA.

Ecam mer GymeM B IGDHO-
nngeckoit cmcreme . V. Men-
mejeeBa HOCTENEHHO IIEPexo-
ouTE OT Oolee JerKHX XUMH-
9EeCKUX HIEMEHTOB K TAKeNEIM,
TO yBOAEM, 9TO ffpa aTOMOB
JTeTKAX 3JIEMEHTOB COCTOAT HS
nprOIu3nTeIHHO PABHOIO IHC-

Ja OPOTOHOB MW HEUWTPOHOB
Mapus Kiopu-Craodoscras p P

(1867--1934). Craumor 1929 o. (sT0 HETPYAHO BHMIET 3 TOTO,
9T0 aTOMHBIA BeC 3JIEMEHTOB B

Havajle mepmofmIecKoil Tadnm-
OB YMCJIEHHO PABEH WU GAW30K K YABOGHHOMY IIOPATKOBOMY HOMe-
Py 31eMeHTA).

IIpm mepexope & Gosee TAMKENLIM XHMEIOCKAM IEMEHTAM THCIO
HeWTPOHOB B sfpax aTOMOB HaYMHAET Npeo0aajgaTh HAJX IECIOM
nporoHoB B Hmx. Hakomen, m30BITOK HEATPOHOB Haj TPOTOHAME
Jenaercsd 3HAYNTENBHEIM, K SANPA aTOMOB CTAHOBATCA HEYCTONYR-
pumz. Haumnas ¢ mopagkroBoro HoMepa 84, Bce Afpa aTOMOB XEMH-
YeCKEX DIEMEHTOB ABJIAIOTCA 00pasOBaHEAME HEYCTOHIWBHIME R
COOTBETCTBYMIOIOUE SJIEMEHTH — PaiA0AKTHBHEIMH.

PagmoakTEBHOCTE — 9TO CBOMCTBO AaTOMOB CaMONIPOESBOINLHO
pacmajgarscs, NpeBpamasch B aTOME APYTEX 9JeMEHTOB, ¢ BHIIENe-
HueM 6oNbIIEX KOIWYeCTB sHePru# B hopMe Tpex pasimdHEIX TUIOB
U3Iy4eHnH.

IlepBoiit — anp(ha-myan (0-Iy4E), EIE TDOTOK OEICTPO HeCyIIEX-
CA MaTepPUaJbHBIX YaCTHL, oOIafaloIMIX MBOMHBIM IIOJOKATENb-
HEIM SJEKTPHYECKUM B3apAfOM; Kamkmas adbda-gacTama o0majgaer
Macco, B 9eTsipe pasa GoJbmmeit Macch aTOMa BOXOPOAA M IPeJCTaB-
aseT co00# AIPo aToMa resus, COCTOAMmee N3 ABYX MPOTOHOB U IBYX
HEHATPOHOB. 9TO AP0 HACTOIBKO YCTONIMBO, 9TO B ATOMAX TAMKENBIX
BIIeMEHTOB OHO KaK OBl CONEepIKHTCS B TOTOBOM BHJle ¥ BELIETAET B
dopme anba-gacTHOE OPE PANMOAKTHBHOM pacmafe samep. Vemy-
cTmB anb(a-vyacThIy, NCXOTHOe AAPo TepsdeT ABa OportoHa. Ho gme-
710 IPOTOHOB B AApe PaBHAETCHA MOJOKATEILHOMY 3apANy aTOMHOIO
Aifipa, T. e. HOMepY dlIeMeHTa B mepmopmieckoil crcreme [[. . Men-
neneesa. I[loaToMy OpE ECIyCKaHWE alb(a-gacTUIH BMECTO HCXOJ-
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HOTO sfipa BO3HHKAeT SARPO NPYroro dJeMeHTa, PACIOJNOKEHHOIO B
EePUOAMYECcKOl CHCTeMe Ha [iBe KIGTKH JeBee.

Bropoit — 6eta-nyum (f-mydum), wmam GeTa-gacTUIEl,— IOTOK
HIIEKTPOHOB, HECYIMIUXCsI ¢ OTPOMHEIME CKOPOCTAME. HaKgeIil siex-
TPOH HECeT OfUH OTPHNATENBHEIH, IeMeHTapHBIA. T. e. HAHMEHb-
WEi u3 CyINecTBYIOMUX, SIEKTPUIECKAA 3apAn U o0IafaeT Maccol
B 1840 pas meHbIIell, 9eM aToM BOZOPOJA.

B spgpax aToMoB He CymecTByeT cBOGONHBIX 3JEKTPOHOB, W IO-
9TOMY HOSIBJIEHNE OTPUIATEeNbHBIX 0eTa-4acTur BEI3BAHO IpeBpare-
HUEM OJHOTO COpPTa AJEPHBIX (KAPOUIeH» — HEHTPOHOB B APYTOit
copt — mpoToHHl. IlocKONBKY HEHTPOH ameRTpoHeHATpaleH, a Hpo-
TOH DOJOKHUTeNeH, Kajkloe TaKoe IpPeBpalleHrne CONDPOBOMKTAETCH
ACHyCKAaHWEM B3JIEeKTPOHA, BELieTamomero us sapgpa. Crano OHTS,
mpz GeTa-pacmafie 9mcJI0 MPOTOHOB B sAfpe yBeIWIHBAETCH Ha efd-
HONY, ¥ OONXy9Yaercd APYro#f XMMUIecKmil 2IeMeHT, PaCIOOKeH-
HEI B HNepHOAWYECKOW CmCTeMe Ha ONHY KIETKY IpaBee HCXO[-
HOTO.

Tpermit Ten xyweit 06pasyoT ramma-nyam (y-IydE), OPefCTaB-
agomue cobo0 M3IydeHne, MOf00HOe PeHTTeHOBCKAM JIyIaM, HO C
eme 60Jlee KOPOTKOM AIMHON BOJHEL

Paspywenue a0ep amomos nod eausruem anbgfa-

wacmuy: 60dopoda u zeaun (66epry), Kucropoda u

aaoma (6Husy). Brifeastomea npomonsi ¢ OaunHbM
npobezom
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Ecnm MBI moMecTnM B HeGOJBIIYIO CTEKAAHHY TPYOOURY 0KOIO
TpaMMa coid pamms, 3amaseM Ty Tpybouky m OymeM 3a Heit Habmro-
JaTh, TO MBI CMOKeM OOHapY:KUTH BCe OCIIOBHBIe ABJEHHA, COIPO-
BOJKIAOMIe PAMOAKTHBEEIA pacmap.

IIpempe Bcero, ecim HCIONB30BATH MPUGOP, IPH IOMOIIH KOTO-
POTO MOMHO M3MEPATH HeGoJbIIne Pa3HOCTH TeMIEepaTypHI, MHL 0e3
Tpyaa 00HADYKHM, 9TO TeMIIepaTypa TPYGOUKH C CONBIO Pajds He-
‘MHOTO BEHIIIle TeMIepaTyphl OKPY:HAalmell CpejsL.

IlonywaeTcss Takoe BIedaTIeHMe, KaX OyATO BHYTPH COJH pPafus
COpATaH HEIPEePHBHO JAeHCTBYOmuN HarpesaTeabEbld npunbop. Ha
OCHOBAHZZ 3TOTO HADMIOJEHAS MOKHO CIeNaTh BajKHOE 3aKII0YeHNe,
9T0 IpE PagMOAKTHBHOM paclaje WIN PaspymIeHWW aTOMHEIX SAep
OPOHUCXOAUT HePePEIBHOE BEIEJNEHAe GONbIIAX KOJAMIECTB DHEPIHAM.
OmbiT mokasmBaer, 910 1 r papmmsa, pacmanasck, BEIENsieT B OfAH
gac 140 manbix Kamopmil Tenia WiwW, IPW IOJHOM CBOEM IPeBpamie-
gum 7o cemENa (Ha 4To moTpefyerca OKOIO NBAANATH THICAY JeT),
Beimennt 2,9 Mumunimoma OonpmmX KaXoOpui Temaa, TO ecTh
CTONBKO, CKOJBKO IMONYYaeTCH NPH CIKUTAHAW HOJNYTOHHEI KaMeH-
HOrQ yris.

OcraBmm TpyOKy ¢ papgmeM neKarth m OyfeM OpW HDOMOIGH Ma-
JIEHBKOT0 HACOCa OTKAYMBATEH 3aKI0YAIMUIACA B Hell BO3AYX, mepe-
BOJIAA €r0 OCTOPOKHO B APYryio TPyOKy, M3 KOTOPO# HpeXBapUTENb-
HO ObLn BHIKaUaH Bo3nyX. Tpybry 3amasem. OraskeTcs, 9T0 B TeM-
HOTE OHA CBETHTCS B3eJeHOBATO-TOAy0OBATHIM CBETOM TOYHO TaK
e, KAK CBeTHTCA TPYOKA C CONbI0 pajas.

910 sABIeHme 00YCIOBIEHO BO3HHKHOBEHHEM HOBOIO PAaIHOAK-
THBHOTO BeINeCTBAa, POJHWBINEroca m3 papgds. BemecTBo 3T0 — ras.
On nonyuwnn massanme — pagoH (Rn).

Kommuectso pamona B TpyOKe Bo3pacTaeT cmepBa OBICTPO, 3aTEM
Bce Me[JeHHee W HAKOHEI[ CTAHOBUTCA IIOYTH HOCTOSHHEIM, TaK KaK
CKOpPOCTEL pacmaja pajoHa CTAHOBUTCA PABHOM CKOPOCTH eT0 IIOSB-
JIeHUs.

PagmoakTHBHOCTH, MOKHO OOHADYKUTH, HOKHOCA TPYOKE K 3a-
PAIKEHHOMY 3JIeKTpOCKOny. PajimoaKTHBHEIE M3JIyIeHHA HOHABHPY-
JOT BO3AYX, MEJAIOT ero HPOBOJHUKOM 3IEKTPUIECTBA, E BIEKTPO-
CKOII PaspsKaercs.

Ecau mbt 6yeM feHb 8a JHEM CIENHTH 33 TeM, KaKOBO AeficTme
TpyOKE ¢ paJOHOM Ha 3apSAIKEHHBIA BIEKTPOCKOL, To 0e3 Tpyma
o0HapyKUM, 9TO C TeYeHWeM BpeMeHW [eiicTBue 3TO ociabeBaer.
Yepes 3,8 cyTok cmma JeiicTBEA yHajeT HANOIOBEHY, a IO IIpO-
IIeCTBUH HECKOJBLKAX AECATKOB jJHel TpyOKa HpH mpuOimKeHU: ee
K 3apsIKEHHOMY SIEKTDPOCKONY HAKAKOTO AeHCTBHS HA HETO OKA3HI-
BaTh He OymeT. 3aT0 eclim MBI HPONYCTUM depe3 TAKYH TPYOKY
9JIeKTpAYeCKNil pas3pAn m OymeM HAOMONATh BEI3BAHHOE 9THM pas-
PANOM cBedYeHZe rasa B CHEKTPOCKON, TO O0HApYHUM NOABIEGHHE
coeKTpa HOBOrO ras3a, KQTOPOro pamee B TpPyOke He Oburo. Hosmnrit
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mosABHBIMEiicA B TPyOke ras — rexuii. Hakomen, ecim MBI mocie
MHOTUX JIeT XPAaHEHHAS B CTEKIAHHON TPyOKe COJNH Pafusa TIIATelb-
HO yOaJuM ee u3 TPYOKM W 3aTeM OPW IOMOMIW YYBCTBHATENBHBIX
OpHeMOB AaHaJW3a HCOEITaeM IIOBEPXHOCTh BHYTPEHHHUX CTEHOK
TpyOKHE HA MPUCYTCTBHE MOCTOPOHHMX XMMIIECKHX JJIEMEHTOB, MHI
cMomeM OOHAPYIKHTH, 9TO B HyCTO# TPyOKe HPHUCYTCTBYeT B HH-
9TOKEBIX KOJMYECTBAX METaJl CBUHEI.

W3 omgmoro rpaMMa MeTaJIWIeCKOr0 pafus IIyTeM pacmaja ero
aTomoB obpasyerca B rof 4,00 - 10~* r cBmEma ¢ mMaccoit atoma, pas-
woi#t 206, m 172 mm® razoo0pasHoro renus.

Wrak, B pesyinbTaTe PAfMOAKTHBHOTO pacmaja pajms MOIyda-
0TCA OAWH 3a [OPYTHM HOBBIE PANHOAKTMBHEIE 9JEMEHTHI, IOKA,
HaKoHel, He o0pa3yeTcsa HepaAuWOoaKTUBHHIA cBumHen. Ha sToM mams-
Heiimee mpespamesne npexpamaercs. CaM e paguil, B CBOIO ode-
pelb, ABAAETCA IMIOL NPOMEKYTOYHHIM 3BeHOM B [INHHOH Iemn
IPONYKTOB HpeBpalieHns ypaHa.

Pap sneMenToB, monydYamIuxca B pPe3yabTaTe pacmajga pajmo-
AKTABHEIX 5I6MEHTOB, HOCUT HA3BAHWE PAMMOAKTHBHOTO Psda.

Bce apgpa mammgoro pajgmoaKTUBHOTO DJIEMEHTA sBJIAIOTCA HEY-
CTOMYMBEIMYU I BEPOATHOCTE TOTO, 9TO OHH PACHAAyTCA B 3afaHHEIH
OPOMEKYTOK BpeMeHN, OFMHAKoBa. TarmM 06pasoM, KOCTATOYHO
Doapmoit o6paser pagMOAKTHBHOIO BemecTBa, cONepKaIuil MEOTHE
MUIJINOHBI aTOMOB, BCETfla PaclafgaeTcda C OMHOM m TOi yKe HOCTOSIH-
HO CKOPOCTHIO, HE3aBHCUMO OT KaKMX OBl TO HE OBLIO XHMUYECKHEX
A $u3NYecKux BO3MEMCTBUI.

Brino gorasano, 9T0 pasamuHble BHemHENe QE3AYIeCKHMe BO3Meii-
CTBAsA HA PAJUOAKTHBHOE BEN[ECTBO, HAYMHAHA OT TEeMIEPATypPhHl
SRUAKOrO renus, Onm3ko# & abCONMIOTHOMY HYNO, 0 TeMOepaTryp
B HECKOJBKO TEHICAY IPAfyCcoB, AaBIeHAA B HECKONBKO THICAY aTMO-
cep u 3TeKTpHIECKHE PAa3PANEl BHICOKOTO HANPSKEHUA, HHKAKOTO
BIMAHUS HA Pacmaj ero He OKAa3BIBAIOT.

CropocTh, ¢ KaKOH pajgmoakTHBHOE BEMmECTBO pPacHafgaeTcs Wil
fpeBpamniaeTcsd, 00BIKHOBEHHO BEIPAjKaeTcsa depes Mepuof Ioaypac-
maga T, mam BpeMs, HeoOXomEMOe [JjiA TOTO, 9TOOBI IOJOBMHA BCEX
IepBOHAYAJILHO HPHCYTCTBYIOOIMX ATOMOB BeIeCTBAa ycCIela pac-
DacThCA. JTa BEIUYUHA, OYeBMAHO, XapAKTEePHA M MOCTOSHHA MNA
Ka/KIoil pAa3HOBUMHOCTU HEYCTOMYIMBLIX aTOMOB, T. €. A KAMKIOTO
JAaHHOTO PAlHOAKTHBHOTO 3JEeMeHTa.

Tlepnopger momypacmajga pagmoaKTHBHEIX DIEMEHTOB JesKaT B
0YeHb IMUPOKOM HHTepPBaje — OT Joledl CeRYHAHB A Hambojee He-
YCTOHYMBEIX ATOMHEIX SAfep A0 MUIJIIWAPAOB JeT JJs Clerka He-
YCTOHUYMBEIX, K KOTOPHIM OTHOCATCHA, HAIOPHEMEpP, YPaH W TOPHIi.
Yacro modepHee sapo, mopo6HO CBOEMY DAafMOAKTHBHOMY «POIH-
TeNIO», CaMO ARIAETCA HEYCTOWIMBEIM DPAfHOAKTHBHEIM W pacla-
[laeTcs, DOKa, HAKOHEN, Yepe3 HeCKOJBbKO HOCIeJOBATENbLHEIX MOKO-
JeHnit Amep He o6pasyercda yeTORIMBOE SPO.

59



B macrosmiee BpeMs H3BECTHH TPHW TaKHX €CTECTBEHHHIX Pajmo-
aKTHBHBIX pAfa, HIW CEeMeHCTBA: PAN ypaHa-pajgus, HaUMHAIOMAI-
¢ ¢ MB30TOma ypaHa ¢ Maccoil aroma 238, paAx ypaHa-aKTHHASA, HAYM-
Hamuicsa ¢ Apyroro m30Toma ypama ¢ Maccoir 235, @ pAx TOpHA.
HKomeunbiMz ycTOMYMBLIME ¥ Jajee He PaspyMIAOMEMUCS IPOAYK-
TaMd KaKIOT0 W3 OTHX PAAOB, 00pPasyoOIMEMUCA IOCIE IeCATH-
NBEHAIATH OOCHEeJOBATeNbHEIX NpPeBpaleHmil, ABIATICA SEPA
aTOMOB H30TOLIOB CBUHIIA, COOTBeTCTBeHHO ¢ Maccamu 206, 207, 208.
Hpome cBumHma, yCTOHYMBEIME IPOAYKTAME HIPEBPAINeHA# B Kask-
I0OM U3 YyKa3aHHBIX BHIIIE PAfNOAKTHBHEIX PAJOB ABIAKTCA JHIIAB-
Iuecs CBOeil KWHETMYECKOH SHEPrHW W 3apsAna amb(ha-gacTHIEL,
CTaBIe aTOMAMHE Telnsd.

TIpm mempepsIBHO IpOTEKAIEM HA 3eMie PaJEmOaKTUBHOM pac-
majie aATOMOB ypaHa, TOPUA W Pajud IPOHCXOAAT HOCTOSHHOE BEIIe-
JeHme TeImia.

Ecam mopcumraTh KOJIMYECTBO Temia BCeX YKA3aHHEIX dleMell-
TOB, BEIleJIsIeMOe IpPH pacmaje, TO OKAMETCS, 4TO, CAMH TOTO He
OOf03peBast, MBI ABHO YiKe MOJb3yeMCA STHM TEIJIOM, TaK KaK 3a
€ro cYeT HAIN 36MHOY IMap 3aMETHO IIOJOTPeBAeTCA.

To4HO Tak e OKA3LIBAETCH, UTO NOOLIBAEMEIH [JA HANOIHEHUS
mmpmkabieit u aspocTaToB BarpayKAeHUA ras reamii obpasyeTcs 3a
CUeT PAJMOAKTWBHOTO PAacHajfa CONEPIHAIUXCA B 3eMiIe aTOMOB
ypaHa, Topus m pagmsa. IlogcamTano, 9TO TAKEM IyTeM B 3eMie 3a
BpeMsi ee CyOmecTBOBAHWA 00pa30Baidmch OLPOMHBIE KOJIMIEeCTBA
rasa reius, HCIHCIAEMEIe MHOIMME COTHAME MUJUIIOHOB KyOmde-
CKOX METPOB.

HenpeprsiBEO HpoTeraromuit pacmaj coflepamuxcsa B 3eMIe
aTOMOB ypaHAa, TOPHS W PajHA WHTEPEeCeH NIA Hac He TONBKO KAk
HCTOYHMK IIOCTOSHHOLO TeMla M KaK MCTOYHMK 00pasoBaHHA Hpo-
MBIMIIEEHEIX 3a0aC0B XAMAYECKAX DIEMEHTOB, HO I KaK eCTeCTBEH-
HEI# TAaCOBOW  MeXaHH3M,
XPOHOMETP, IO KOTOPOMY
MEL MOKEM  OTCUHTEIBATE
BpeMs, NPOTEKINee ¢ MOMeH-
ta o0pa3oBaHms Ha 3emie
TeX WIM APYTHX TOPHEIX IO-
POX m, HAKOHEI, caMoit SeMm-
I Kak TBEPHOTO Teja.

Kaxmwm sxe o6pasom aro-
MBI ypaHa, TOPHS U papgmsa
X WX pacmag MOryT OHTH
- ados ﬁ,wmm% HCHONL30BAHEL  KAK 9ACH

enenus ISl OOpelelleHns TeoJIOTH-

YecKOro BpeMmeHH? A BoT
Czema camopaseuearoueiicn yennoii pear- KakEAM. MEL ¢ BaMm BEAEM,
yuu 6 adpaz amoma ypana-235 9TO0 CKOPOCTH, ¢ KAKOH IIPO-
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MCXOAHWT pacmajy PAfHOAKTHBHEIX 4TOMOB, He 3aBHCAT OT XHMH@YE-
CcKEX W (PESMYECKAX BO3NEHCTBUI m OcTAaeTCsT BCE BPeMA CTPOTO
mocToaEHoi. C Apyroil CTODOHHI, IpEm pafgMOAKTHBHOM paclafe
o0pasyoTca yCcTOHUMBEIE m falee He M3MEHAIOINUECH ATOMEI die-
MEHTOB I'elud M CBHETIA, KOIMIECTBO KOTOPHIX ¢ TeTeHHEM BpeMeHH
Oymer Bce Gomee m Gollee HAKAMIMBATHCA.

3Hasa, KaKoe KOIMYECTBO TeJHs W CBUHALNA 0o0pasyeTca 3a CUeT
PAlMOAKTHBHOTO paclafa aToMOB W3 ONHOTO TpaMMa ypaHa WIn
TOPHA B TeYeHHWe OfHOTO TOfa, I ONpEeNedHB, CKOJILKO YPaHA U TO-
PHAS COEEp’KATCA B KAKOM-HHOYAL MEHepaje W CKOIBKO B TOM JKE
MUHEpajie COJEepIKATCSA TelWsi W CBHHNA, W3 OTHOMIEHHS relusd K
YpaHy 7 TOpHIO, C OXHOW CTOPOHHI, I W3 OTHONIEHWA CBUHIA K ypa-
HY W TODPHIO — ¢ [APYToil, MBI LONYyYNMM BpeMsa B Iojax, KOTOpoe
OPOIIo ¢ MOMEeHTa 00pa30BaHMA 9TOT0 MWHEDPANa.

JleiicTBOTENbEO, B MOMEHT CBOEr0 00pas0BaHUA MEmHepPAal COfep-
JKaJ B CBOEM COCTaBe TONBKO aTOMEI ypaHA W TOpPHA, HOKAKAX aTo-
MOB reJimA K CBHHIA B HeM He OBLI0; 38aTeM 3a CYeT pacHajfia aTOMOB
ypaHa ®W TOpPHA B MEHEPale CTall IOSABIATHCA MW HOCTEIEeHHO
HAKAIUIMBATHCA aTOMBL TeJIMS W CBHHIA.

Takoil comepskamuili aTOMEl ypaHa W TODPHS MEHEpPAd MOKHO
YHOROOWTh MECOYHBIM JacaM, felicTBme KOTOPBIX BEI Bce, HABEDHOE,
Bumenu. Hamommio BaM, kak ycrpoeHsl Takme dacel. OHm cocto-
AT W3 ABYX coo0maoImmxcsa APYT C APYLOM COCYAOB; B ONHOM
W3 HEUX HACHIIAHO ONpeJeleHHOe KOIWMIEeCTBO HecKa. B MoMeHT,
KOrjfla 4achl MYCKAIOT, HX B3aKPEIAIT W JAT IecKy mop Aedcr-
BHEM CHJBI TSAMECTW MENJIeHHO BHICHINATBCI M3 BEPXHEILo COCyHa
B HIIKHOHR.

OGBLIKHOBEHHO HACHINAETCA TAaKOe KOXMIECTBO HecKa, I4TOOBI OHO
TIOIHOCTHI0 HEPeCHINAalloch B HIKHWI COCYN B 3aHaHHBIH IPOMEMXY-
ToK BpeMerm — 10 mMmmyrt, 15 mmayT. IlecounsiMn wacamm momB3y-
fOTCS [ OTCIETOB HOCTOSHHBIX NPOMeKYTKOB BpeMeHZ. OpgHAKO
ME MOKHO OBLI0 OBl IIOJAB30BATHCA M JJA OTCYETOB JNIOOBIX IpPOMe-
HYTKOB BpeMeHH. [[JIs1 9T0T0 OpWOLIOCEH OBl MW B3BECHTH KOIAIECT-
BO IeCKa, WIU Pa3MeTHTh COCYHH Ha PaBHbIE IO 00BEMY 9YacTm I
7u3MepsATh 00BeMBl HaCHIMaBIIerocd mecKa, Tak Kak HecOK HOm meii-
CTBUEM TS3KEeCTH BEICHINAETCH C ONPEfeJeHHON CKOPOCTHIO, TO MOK-
HO OIPEfeNNTh, CKOIBKO MecKa M0 006eMY Wi IO BeCY BHICHIIAETCH
73 BeDXHEr0 COCyAa B HEJKHUN B TedYeHWE ONHOH MUHYTEHI, X IO
00beMy BBICHINABINETOCS IECKA CYNUTH, CKOJBKO MUHYT HPOMLIO C
MOMEHTa, KOTla MBI IYCTHNA JAaCHL

Heurto mogo6HOE mpomcXomuT ¢ MHHEPAJOM, CONEPIKAIIAM aTo-
MEl ypaHa m Topus. OH ymomoOuseTcs BePXHEMY COCYLY, COEepska-
fMeMy ompefieleHHOe KOIMYEeCTBO HECKA, TOJBLKO POIH OTHEIBHBIX
DeCYNMHOK BEHINOJHAIT ATOMH ypaHa m Topua. OHE Tome ¢ ompefe-
JIeEHO# CKOPOCTHIO IPEBPAIIAIOTCs B ATOMHI Tl U ¢cBHHLA, W, KaK
B cIydae ¢ DECOYHBIMH TacaMu, aTOMBI pacmajia HaKAIJIXBAaIOTCA B
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TPAMO# 3aBECAMOCTH OT HPOTEKINero A0 HACTOAINEX JHEHA BpeMeHH
CYIMEeCTBOBAHAA DPAafMOaKTHBHOTO MIHEPANa.

HonmuecTBo ocraBmierocs ypaHa ompepeiseM HOPAMEIM aHald-
30M; KOJMYECTBO PACHABIIMXCS ATOMOB ypaHA W TOPHS MBI BEIYHC-
IseM IO Koim4ecTBYy 00pasOBaBMIEXCA W3 HAX Teldd W CBUHIA.
9T NaHHBle HO3BOJANT HAHTH OTHOMEHWE ypaHA K KOJNWYECTBY
00pa3oBaBIMKUXCA CBHHNOA W Tends, a CIe[0BATEIbHO, BHIYHACIATH
BpeMdA, B TeYeHHE KOTOPOTO IPOROKANCA pacuaj. Tawkmm IyTem
VIeHBIM YHaJoCh OHPEJENATh, 9TO HA 3eMie BCTPeYaloTCa MHHE-
paJIBl, ¢ MOMEHTa 00pa30BaHWA KOTOPHIX HIPOMIIO IOYTH [Ba MUJI-
nmappa aer. Taxmm ofpasoM, Temepsb MBI 3HaeM, 9TO 3eMisd Hamia
09eHb APEeBHsSA CTAPYMIKA, M e, BO BCAKOM ciaydae, OoisIme ABYX
MEIJIEAPAOB JeT OT POAY.

B saxmiouenme 5To#l I'JIaBEI MHE XOTeNOCh GBI PaccKas’aTb BaM
eme 06 OJHOM ABJIEHHH, KOTOPOe OTKPBITO HEJXABHO M KOTOPOMY
CYMKIEHO CHIIPATh GOJBINYI0 PONEL B sKE3HE Jiofeil. MrI ¢ BaMu BH-
Helld, 9TO BCe AMpa aTOMOB TAKENBIX XMMHIECKAX 3IeMEHTOB, Ha-
ynEag ¢ 84-r0 MOPAMKOBOTO HOMEpPa B NEPHORHIECKOI CHCTEMe
. NI. MengeneeBa,— 9T0 Afpa HeycToWUmBHIe, WIW o0Japgaromue
cBoiicTBOM papmoakTmBHOCcTH. OKaspiBaeTcs, dT0 AAPO aTOMa
HelaeTcsl HEYCTOMYMBEIM, eClAM B HEM CHILHO HADYIIAeTCs HEKOTO-
poe onpefeierEHOe COOTHOMEHNE MeXAy OIPOTOHAMU W HeATpoHAMH.
Ilpm Gompmom w36ERITKe HEHATPOHOB B sfpe OHO fejaeTcd HEYCTOH-
9MBEIM.

Hax Toasxo yuemsle mOIMeTHIAm 5TO CBOMCTBO SAflep XUMHUYIECKHAX
BIEMEHTOB, OHE BCKOpE HAIIIH CPENCTBO HCKYCCTBEHHO MEHATH
COOTHOIIERNEe MEKAY NMPOTOHAMY W HEATPOHAMH B SIIpaxX XEMHUe-
CKHUX 9JIEeMEHTOB U, TAKUM 00pasoM, IO CBOEMY ?KEeJaHMI0 IpPeBpa-
OIaTh YCTOHYMBHIE PA3HOBHIHOCTH sijfiep aTOMOB B HEYCTOHYHBEIE,
menaTh XHMHAYECKAE BJIEMEHTH HCKYCCTBEHHO-DANIOAKTHBHEIMI.
HKax sTo MokHO cmenaTh?

Jlns aToro HyKHO HaAfTH KAaKOH-EHHOYHs CHApAN, pasMep KOTO-
poro me mpeBocxofma OB pa3Mep AApa aToMa, COOOIIUTE eMy 0YeHb
GONBINYI0 9HEPTHWIO W HOHACTh MM B AP0 aTOMA.

TakuMmn crapAgaMm aTOMHEIX PasMepoB C 09eHb 00JBINOH 3HEep-
rmeil ABIAIOTCA ans(a-g4acTAmBl, HCHYCKaeMble PafmOAKTHBHBIMIE
BelmectBaMu. VMm mnpesfie Bcero # BOCIOIB30BAJHACH YUEHBHIE,
9700bl HCKYCCTBEHHO DPa3pymaTh SANpPOo aroma. BmepBwle 3T0 yha-
JI0Ch CHeNaTh M3BECTHOMY amramiickoMy ¢usmry OpHecry Pesep-
dopay, rotopuiit, meiicteys B 1919 r. anpda-nyuaMum Ha Ampa aTo-
MOB a30Ta, 00HADPYHUI, ITO IPA ITOM W3 HAX BEIIETAOT IPOTOHEL.

Ilarragmars mer coycerd, B 1934 r., Moxogas deTa PpaBEIyscKAX
yuernx Upse u Openepur Monmo-Kiopm, meitctBya amsda-gactm-
IaMH 5JIeMeHTa MOJIOHWA Ha ANIOMUHNN, 0SHADYKEANH, 9TO AIMIOME-
HA# nof geficTBmeM anbh@a-Tydeil He TONBKO HCIYCRAET Jy4H, B CO-
CTaB KOTODPHIX BXONAT HEHATPOHE, HO W IO OKOHYAHWH OGIyIeHWs
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anpda-yacTHmAME COXPaHAET B Ted4eHEe HEKOTOPOr0 BpeMeHm
pPajMoOaKTHBHBIe CBOMCTBA, MCLYCKas OeTa-Iydm.

Ilyrem xmMmdeckoro amanmsa cynpyrm sHoamo-Hiopm ycramo-
BHIIM, YTO HCKYCCTBEHHO-PAJHOAKTHBHLIM IPH HTOM ABJIAETCA He
caM ajoMHHXN, a aroMu (Qocdopa, oOpasoBaBmmecs H3 aTOMOB-
alIOMAHAA IO feiicTBmeM aib(a-4acTu,.

Taxnm 00pa3oM OBLIE IIOTYUYeHHI IepBble HCKYCCTBEHHO-DPAfHO-
AKTHBHBIE DIEeMeHTHl M OBIIa OTKPHITA MCKYCCTBEHHAsA PafHOaKTHB-
HOCTE. A BCKOpe, MCIpPO6OBAB pasHEIe NPHEME! NS IOJXYIeHHs HC-
KyCCTBEHHO-PAJAMOAKTUBHEIX 3JEeMEHTOB, CTaldm JAelicTBOBATE Ha
A7pa XOIMHYECKAX 9SJIEMEHTOB BMECTO amb(ha-1acThi HeATPOHAMH,
ropasmo Jierde NPOHMKAOIIEME B Spa aTOMOB, IeM aab(a-gacTH-
OB, KOTOPHIe 3aPAKEeHbl MONOMKUTEABHO W MOTOMY LIPE IPHOImIHe-
HAX K aTOMY OTTAIKHBAIOTCA SIPOM.

ITH CHIBl OTTAIKABAHUA Y SJED ATOMOB TAMKENbIX XHMHAIECKAX
5JeMEeHTOB HACTONBKO BeJWKH, 9TO BJHEPIrmEm anbda-iacTum He
XBaTaeT JJg TOT0, YTOOHI MX IPEeoNoieTh, i alb(a-IacTamna g0 Afpa
aroma mobpaThea me MoKeT. HeHATpOHEI Ke KaKk YacTwOHl, He HeCy-
Iide HEKAKOTO 3JIeKTPHIECKOT0 3apAnma, AXPaMy He OTTAJIKHBAIOTCSH
¥ JEerK0 B HHX HPOHWKAT. J[efiCTBHTENbHO, IyTeM BO3XeHCTBUSA
HEATPOHOB BEJMKOMY HTanbaHCKOMY (gumamry O. Depmm, a Bcuaex
38 HUM ¥ [pYTEM Y9eHBIM YNaJ0Ch NONYYATH HCKYCCTBEHHO-
PafMOaKTABHEIE HEYCTOWYMBLIE DPA3HOBUNHOCTH S ATOMOB I
BCEX XWMWYECKHX 3IeMEHTOB.

B xome stmx mccmemosammii meMenrumu yueHsIME O. ['amom m
®. Illrpaccmamom B 1939 r. 6riI0 00HApys;KeHO, 4TO Hmpm BoO3meli—
CTBAN HeWTPOHAME MAaJjo# SHEPTWH HA CAMBIA TSIKeIbId XmMmde-
CKHU 3JeMeHT — ypaH — fApa aTOMOB ypaHa IpeTepmeBaloT HO-
BEIl, paHEe HEM3BECTHHIA THI pacmajga, OpW KOTOPOM AP0 aToMa
IOEeJUTCA Ha B MpHONU3UTENbHO PABHEIE HOJOBHHKN. ITH IOJOBUH-
KU CaMH SIBIAITCSA HEYCTONYUBEIME PAa3HOBHIHOCTAME AfEp aTOMOB
U3BECTHBIX HAM XHMWYIECKHX SIeMEHTOB, HAXONAMUXCA B cepefuHe
rabamust [I. V. Menneneesa.

Tox coycrsa, B 1940 r., monopsie cosercrne usurm K. A. Iletp-
mak u I'. H. @nepos oTkpeIim, 4TO feleHre ypaHA IPOHCXONUT H
CaMONIPOW3BOJIBHO, T. €. WTO B HIPHPOJe CYIIECTBYET ele ONHH BHUJ
PafMOAaKTHBHOTO pacmaja — COOHTAHHOE (CaMOIPOH3BONBHOE) JIe-
leHme, KOTOpOEe, ONHAKO, CIy4aeTcaA eIme peske, d9eM OOBIYHEIN
PafmOaKTUBHBIE pacuag ypaHa.

Ecnm nmytem 0OBIKHOBEHHOT0 pagmoaKTHBHOTO pacraja IIOJOBH-
Ha BCeX HANWIHBIX AaTOMOB ypaHa paclaflaeTcs depe3 UeTHIpPe C
HOJOBEHOE Muinmapga IeT, TO OyTeM JeleHHS aTOMOB ypaHa Ie-
PHOJ mojypacliafa paBeH 8 TeicAYaM TPHIIEOHOB JIeT, W, CIef0Ba-
TeJbHO, 9TOT BTOPOA THO pacmaja CIydaeTcs B Ba MUIIMOHA pas
pesxe, HO 3aTO OH COIPOBOKAAETCA ropasfo GOJBINEM BHIgeNEHEEM
9HEPIUH, 4eM OOBIYHEIA PaguOaKTEBHHIA pacmaj.
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Llyavm ynpasaenus nepeoiL npomMblULLEHHOL AMOMHOL 3AEEMPOCMAHYUL.,

Mownocmy ee 5§ muic. kem. B cymru ASC pacxodyem écezo 30 2 ypana-

235 (emecmo 100 m yeas). Ynpaesenue amomHbim EOMAOM U 6Cemu

Opysumu azpeeamamu CMAHYUU npouasodumcs ¢ ob6ujez0 nyavma

ynpaesenus. Buipabambvleaempiii amommoil cmanyueil asexmpuieckuil

moxr nocmynaem 0a% NPOMBIULLEHHOCIMU U CeAbCEOZ0 T03Alcmeéa npude-
2a0WuUxT paiioHos

IIpm cooETaHHOM feleHHW ypaHa TOKe IPOMCXORAT 0GpasoBa-
HAEe HEKOTOPHIX YCTOMYMBEIX flep 3JIeMEHTOB, MOCTOAHHO HaKal-
IEBAOIUXCS B NPEPOAE, HapAaxy ¢ o0pa3oBaHmEM HEYCTOMIHBEIX
¥ fajlee pacuafamIquxCcsa amep.

Tax, eciz mpm 0OBIIHOM PAMOAKTHBHOM pacHaje IPOHMCXOTAT
ofpa3oBaHEe H TOCTENEHHOE HAKOIUIEHWE AaTOMOB Telusd, TO MIpH
HOBOM THIE PAJHOAKTHBHOCTE YypaHA IPOHCXOmuT o0pasoBaHme W
TMOCTeNeHHOe HAKOIIEHWE aTOMOB KCEHOHA WM KPHIITOHA.

Ilyrem GoM0apmupoBEEM H30TOHOB YpaHA HeHTpoOHaMm H 3aps-
seHHEIME dactrmamd B 1950—1957 rr. ygadocs monyIdTH PAN HO-
BHIX 3ayPaHOBHIX BIEMEHTOB — HEeNTYHHA ¢ aTOMHBIM HOMepoM 93,
nryTorni — 94, amepunuit — 95, kiopuit — 96, Geprumit — 97, Ka-
amoprmit — 98, osimmrTedmmi — 99, d¢epmuit — 100, mempeme-
Bmit — 101 m moGenmit — 102, KoTOpHIe HAmIE CBOe MecTo B Tabum-
me Merpgeneesa.

OrpomEas pons Tabarok MergeneeBa B yCTaHOBISHNE IPHPOMIEL
# IPEJCKa3aHNM CBOWCTB 9THX 3JIE€MEHTOB OBbLIa IONYEPKHYTA Of-
HEM U3 y9eHHIX, cmHTe3mpoBasmmM djiemeHTH Ne 94—101, amepnm-
rkammeMm I. CmGoprom Tem, uro om pan dsiaeMeETy Ne 101 mmsa re-
HAAIBHOTO PYCCKOTO YIEeHOTO.
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Yacmv maznuma cunxpogasompora Ha 10 Bos

Ho caMbIM HHTEpeCHLIM W BajKHEIM CBOHCTBOM HeNeHUsS THKe-
JBIX SIfiep ABIJIOCH TO, 9TO STUM HOBHIM THIOM pAaCIafa aTOMOB
MOJKHO YIOPABIATH IO HAMIEMY KeJaHUIO.

BaMe‘IaTe.TH:HO B 3TOM OTHpBIT]Z[]?[ TO, 9TO YeJOBEYEeCKasa TeXHHKAa
HEe TOJBKO BHI3LIBAGT 3TH OypPHEIE PeaKmud, 0CBOGOKIAIIIEE TYH0-
BUIHYIO SHEPIUIO, HO W MO’KeT Ha HUX BO3JEHCTBOBATbH, 3af[ePIHE-
BaTh WIH YCKOPATH, 3aMEHATH GYpHBIE B3PHBH Gollee MeIeHHBIM
n Gomnee COOKOHHEIM BEIIeJeHmeM Morydeit sHeprmm. VI Ta Gmectsa-
miasg MBICAb O BHYTPHATOMHO# 9HEPTHH, KOTOpasg eme TONBKO 3a-
posKpmanachk B KOHIE [eBAHOCTHIX roymoB B yMe Ilrepa Kiopm,
OTKPEBIBINETO0 BMeCTe CO CBOeil KeHO# pajuil, MBICIb, KOTOPYIO pe-
MAaJICh BEICKA3EIBATH HA MOPOTe HOBOTO CTOJETHA JHINL HEMHOTHE
y4eHEIe, cefidac cTaja pealbHOCTHI0 HAIIUX [HEH.

Horpa yuemsie 8 1903 r. pmcoBanm wapTHREY CYACTAWBOIO
Oynymero wemoBedecTBa, 0GIafanmero GECKOHeUYHHIME 3amacaMi
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HYKHOH [IJIS ero KH3HW SHEPIHWE, TOIfa 3Ta mAes Kasajach TOJNBKO
KpacmBoli (pamTasmeil W He HAXOAWIA CBOETO HOMTBEPHKICHAS HH
B pealbHBIX (JaKTax IPUPOALI, HA B 3aBOEBAHMAX TOT/AINHEH Tex-
EOKEW. A BOT ceifidac 9Ta MedYTa IpeBpallaeTca B PealbHOCTH.

He yauwBuTensHO, 9TO METAJI ypaH chelalca 3a IOCIHefHHe
rogsl 00BEKTOM MCKIOYNTENHHOT0O BHEMAHWSA BO BCEX CTpPaHaXx.
Pampmie ato 6bin mpocTo oTOpoc pagmeBoro mpom3BOxcTBAa. Panme-
Bele Qupmel B Benbrum, Kamage, AMeprnke m B Ipyrmx cTpaHax mC-
Kajyu UpUMeHEHWS IJd 3TOTO MeTajjia Hoclie ero BEIeJeHHA Ha
GoNpIIMX pagmeBHIX 3aBojax. Ho HacTogmero nmpmMeHeHHA He Ha-
XOJWIOCh, IeHLl Ha Hero OBLIM HEU3KHe, I OH med 3a OecreHOR Ha
oKkpacry apgopa, Kadeneil m AAS IONYIEHWS HEIMEBEIX 3EJEHBIX
CTEKOIl.

Teneps me He paamii, a caM MeTajn ypaH cheaaics o0BHEKTOM
TMOWCKOB M pa3BejoK.

Ilycrs TpeGyercs eme MHOIO TPYROB M YCHINU JIA OBIAfeHUA
9TOil mpobneMoii, TycTh faske Ta SHEprma OyAeT BHaUale HOPOIKe,
YeM SHeprhsA, molydaeMas B DapOBHIX KOTIaX, HO 3aTO Kakue TPaH-
AWO3HEIE BO3MOKHOCTH HCHOJL30BAHMA DTWX IPAKTHYECKHA BETHBIX
IBEraTeJeil OTKPHIBAIOTCA Hepe]] 1el0BeYecTBOM!

B pyrax gemoBeuecTBa OKa3hIBaeTCSA HOBHIA BUf, 9Heprmu, Ooiee
MOTy9mit, 9eM Bce, UTO JNIOAX 3HAIA A0 CHX HOD.

Cefiuac ydYemBle Bcero Mmpa HanpsyKeHHO paboTaioT, dYTo0H
BOBMOJKHO IIONHEe OBJANETh MOTydell cmio#, CKpPHITOH B sApax
ypaHa.

Ho arta cmna yixe manexo He sIBISETCS IPENENIOM TeJI0BEIECKAX
nep3anmit. Hayxa maraer B Hamm AW CEMUMEJABHEIMEA IIAraMm.
U Bcero gepe3 HECKOJBKO JIET IOCJe BEICBOOOKICHAS aTOMHON dHEp-
Iy B IpOIeCCax JeleHUs TAKENBIX Afep CTajka pealbHON HOBAA —
TIOAJNZHHO HO C 9eM He COM3MepuMas — BO3MOKHOCTH HMCHOJB30BA-
HOA ATOMHOW SHEDPIWH «CHJIABJIEHHA» JETKHX Afep B AAPA Tejiud.
Brusaiitnme rogsl JOMKHEBL [aTh BO3MOMKHOCTE MCIIONbL30BATH HOBOE
aTOMHOe TOpiodee, a WMEHHO... BOAy. B crakame oGBIKHOBEHHOI
BOAEI cKpbiTa dHeprud B 5000 KmroBaTT-9aCc0oB, 9HEPrUA Ke HpeBpa-
meHRA B TelWil BceX COTEpIRAIIEMXcsa B rmapocdepe Hammed Ia-
HeTHl Afep TAMKEJOro M30TOMmA BOXOPOAA — JHeHlTepUs — BEIPAKAET-
ca acTpoHOMEYecKoit mudpoit B 7-10%* (r. e. ceMmepkoil c¢ pgBa-
ANATBIO 9eTHIPHMA HYJIAMO) KUJIOBATT-9aCOB.

K coskaneEmio, ypognmBEI# CTPOH KaOMTAIACTAIECKOTO MHpa
CTpeMHTICH YHOTPeGUTh aTOMHYIO SHEPThi0 B HEePBYI0 09epedsb A
paspymernsa. Ho yxe Bripocan cmisl, kKoTOphle COOCOOHEI MOMeMmMATh
nJaHEaM KY9KN IMIOEPHAJNCTOB K HANDABUTH 3Ty HOBYKI CHIY Ha
6maro Bcero TpymoBoro uesnoBedectBa. B CoBercrom Coroze aToM-
Hasg BHEPTHd y;Ke HCIOOIB3YeTCH NI HONYIeHNS DIEeKTPOSHEpPIHu.
ITa 9HEPrHs ABWIKET JIeJOKOJ, Ha3BAHHINA HMEHeM BeJmKoro Jlemm-
Ba. MBI MO’KeM ropguThca TeM, 4TO Hama PojmpEa BO3TIaBIAET
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IeNI0 3aBCEBAHMA HOBOLO BHUA sHeprnm Ais Ojara I c4acThbs BCETO
YeJI0BEYeCTBA.

Hacramer BpeMs, I aTOMHAs BHEPILHsA CHEJAeTCSA OOBIEHHOI.
Mur GyfeM HMeTh 9JEKTPOCTAHIWE, [OMemaInmecs B TeMOJaHe,
MOTOPHI MOIIHOCTHIO B HECKOJBKO JOMANUHBIX CHJN W PasMepoM He
Gonbile KAPMAaHHEIX 9acOB, PAKeTHEIE [BUTATENH C 3aIacOM 3HEp-
IEE Ha HEeCKOJBKO IIeT, caMOJeTHl, KOTOphle CMOTYT lleTaTh Mecsd-
mamp 0e3 mocagKd.

Hacrymaer Bex HOfYMHEHWsA aTOMHON JHEPIHH, BeK HEBHAH-
HOTO MOTYIIECTBa TeJOBEKa.

U B cBeTe HOBBIX miel 0 CTPOGHAW aTOMAa MEPHORUIECKHH 3aKOH
[I. YI. MenpgeneeBa He MOTEpPAI CBOEr0 3HAYCHHS.

Bonee Toro, piisa mo3HAHMA BHYTPHATOMHEBIX SBIGHHH OH IOCIY-
JRUT TAKOH jKe IYTeBONHOM 3Be3mol, KaK M [JIA IMO3HAHUA XUMH-
TecKZX CBA3eit Merpgy aromamm. VI3yueHme cTpOeHHS aToMa HOKA-
3an0 4910 MengeneeBCKHl 3aKOH SBIAETCA HE TONBKO OXHHM
M3 3aKOHOB XWMHN, HO I OJHHM N3 BelIHYaillinX 3aKOHOB HpPH-
POIEL.



ATOM H BPEMA

pynEO cee DpeACcTaBATH 00jee DIPOCTOe W BMECTe C TeM

fonee clioHOe HOHsATHE, 4eM B p e M A. Crapas ¢ume-

CKag MOCIOBAIA TOBOPHUT, YTO (HUYET0 HET B MHpPE 3a-
MedaTelblee, CI0KHee I HemobeauMee BpeMeHU». A OfHMH U3 BeIH-
gafimux GuirocooB ApeBHETO Mupa, APECTOTENb, HACAJ 34 IETHIPEe
CTOJIeTUS [0 Hame#d 3pHI, 9TO Cpefu HEHm3BeCTHOTO0 B OKpYyiKawomei
HaC IPHEPOJe CaMBIM HeM3BECTHHIM SBJISAETCA BpeMsd, TAK KaK HUKTO
He 3HAET, YTO TAKOE BPeMs W KaK UM YIPaBIATb.

Ve Ha pAHHEX CTYHEHAX KYIBTYPH dYeloBeKa 3aHAMAJA
MEICIL O BQdalie BpeMeHH, 0 KOHIE MHpa, O TOM, KOTAA CO34anach
OKpysKalOIlasg HAc HOPHUPOfa, KAaKOB BO3pacT 3eMad, HJIaHeT o
3Be3 W KaK J0Jaro Oymer cBerduTh Ha Hebe COJHIE.

ITo mpeBHUM mepCHACKAM CKA3aHWAM, MHpD CYIIECTBYET BCEro
JNIOL JBEHAANATH THICAY JeT.

Actponorrm BaBmimoma, ragaBmme o HeOECHBIM CBeTmIaM,
HaXOJWIN, 9TO MAP OYeHH CTAp, IT0 eMy 0oJbIne ABYyX MEUIINOHOB
aeT. A O6mbnus rosopmia, 4TO IPOINAO BCEIO INECTHh THICAY JeT
C TOrO MOMEHTA, KOIf]a B HmieCTh HHe# w mecTh Hodell, mo Boae
fora, Obl1 cosmam Mup.

IIpoGnemoit BpeMeHm B TedYeHHe MHOTMX THICAUeleTH# IIPO-
DONKAIM 3aHEMATHCA Bejmdafimuvie YMbI, @ Ha CMeHY APEBHHM CKa-
3aHEAM ¥ (DAaHTA3WAM AacTPONOTOB IOCTENEHHO CTAld IPHXOAUTL
TOYHBIE METOMbl OIpefeleHMA BO3pacTa Hamied 3eMid.

IlepBriM cpenan DOOBITKY BEIYMCIUTHL BO3PACT 3eMIM aCTPOHOM
Tammmei#r 8 1715 r., a sarem aopx Keansuwm, KoTOpEni B 1862 T.
BEIIHCIZI BO3pPACT 3eMIIN, WCXOJi W3 TEOPHH ee OXJIaKIeHdsa, U
HONYYAN Ka3aBINYIOCA TOTJA TPAHAUO3HON NEPPY B COPOK MUIINO-
HOB Iiet.
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Ilotom Ha cMemEy mpmmam reomorudeckme Meronsl. B Illseit-
napum, Aaramm, MBenmn, Poccnm nw Amepmke reosorm craim mof-
CUATHIBATH, CKONBKO ke BpeMeHm oTpe0oBajlioch HaIIeil 3eMie,
uTo0H 00pa3s0BaTh TPAHAWO3HBIC TONIMM OCAMOYHBIX HOPOJ, MOII-
HOCTL KOTOPHIX CBHIMIE CTa KAJIOMETPOB.

OKasanoch, 9T0 PeRE KajKABIA rof BEHIHOCAT HE MEHee JecaTu
MAJIIZOHOB TOHH BEIIECTBA, CMBIBag €ro ¢ KOHTHHEHTOB, TAK UTO
HAMIF MATEPHUKH TepA0T Kajkaple 25 THICAY JeT CI0il 3eMinm TOI-
UHOA B CpefHEM OguwH MeTp. TaK HOoCTemeHHO, U3ydas HeATellb-
HOCTb BOFHI W JEJHEKOB, OCATKI HA 3eMlle W B OKeaHaX W IOJIOCa-
Thle JeHIKOBLIE [JIMHEI, T€0JOTH NPHINIX K BEIBOXY, 9YTO MCTODHS
3eMHO# KODEI He MOMKET YIOMKATHCS B COPOK MEJIIMOHOB JeT.
B 1899 r. agramitickai reopmsmk [[sKonm ompegenws Bo3pacT Hameil
3eMin B TPUCTA MUJIIXOHOB JeT.

Ho stu BblumcieHws He HPABUIMCH HU (DHBUKAM, HU XUMHUKAM,
M CAMHEM Te0JIoTaM.

Paspymernne MaTepmKOB ILIO JajleK0 He TaK HOPAaBUILHO, KaK
oyman [xxonm. Ilepmomsl ocamkoB cMeHANHCH OYPHBEIME B3PHBAME
BYJKAHOB, 3eMIETPACOHUAMY, NOTHATAAMA TOPHBEIX XpedToB. YiKe
HAKONWBINZECS OCAJKA PACILIABISINCH W PA3MBIBANUCE.

Mopcuer [Isxonm He ymOBIETBOPAN TOYHBIX HCCJE0BaTEIEH,
KOTOpble XOTelM HAfTH HACTOAINWe Tachl MIsA OIpefe]eHus Bpe-
MeIn HPOINJOTo ¥ MJis OmpefelieHHs BO3PACTa 36MHON KODPEHI.

U Bor Ha cMeHy reosioraM Opmimmim XEMuOKZ m ¢m3mkm. Vmm,
naKoHemn, OBIIM HafJeHBl Yackl — 9achl HOCTOAHHEIEe, BEYHEIE; OHN
HE CO3JaHBI MacTepPOM, He UMEIOT NPY’KWH, KOTOphle NPUBOMUIN OHI
nX B [BWKeHHe, WX He HYKHO 3aBORWTh. TaKmMu dacaMm OKa-
3aJICA Pa3pyINAIIUIACA aTOM PaJUOAKTHBHEIX 3IEMEHTOB.

Mer yixe Bupgenam B OpembIAyIEeM OdYepKe, 9TO Bechb MHD Ha-
OONHEH pPaspymaluMucsa aTOMaMm, 9T0 B HE3aMeTHOM, HO Belm-
KOM IIpOIecce pPacmajaloTCsa aTOMEI ypaHa W TOPHUA, PaguA U HOJO-
WA, AKTHHEEA ¥ MHOTEX JEeCATKOB [PYIAX B3JEMEeHTOB. ITO
paspyIieHme mAET ¢ MOCTOSHHON CKOPOCTBIO WM, KAaK OBLIO IOKA3aHO
BEIIIG HE MOJKeT OBITHL YCKOPEHO Wi 3aMefjieH0 HE BEICOKUMU
TEeMIIEPATYPAMH B THICAYX TPAAyCcOB, HA CAMBIMH HU3KIMHU TeMIle-
paTtypamu, npefenbHo OAE3KEME K a6coJI0THOMY HYIIO, HA OIPOM-
HEIME faBleEmaMu. Hukakme oOBIYHBIE CPeACTBA HEe MOIYT H3Me-
HATH 3TOT CTPOTWH, HEW3MEHHBII Hpomecc pacHafa HEeKOTOPEIX
aTOMOB, COBepPINAIIAACA B IPHPOJeE.

IlpaBha, coBpeMeEHad TeXHHKA CyMelna HAfTH Morydme cpep-
CTBa, IPH MOMOIMU KOTOPHIX yAaeTcs Pa3pymaTh U COSHAATEH aTOMEL
Ho ma 3emiue sTmx ycinoBzmil HeT m Hem3MeHHasg CKOpPOCTH pacHana
THKENbIX BJIEMEHTOB COXPAHAETCA MIIJIMOHK I MHUJIIRAPAL JeT.

Bcerma m Berogy BO BceM OKPY’KAaOIIEM HAC MEPO3NAHAH pac-
najaioTca aTOMEl ypaHa, pajds, TOPHSA X OJHOBPeMeHHO obpa-
3YI0TCA ONpefeJIeHHEIe KOIMIecTBA aTOMOB ra3a reiWs X yCTOHIH-
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BEIX, 0e3KXH3HEHHBIX AaTOMOB CBHUHIA. JTH JABa 3JeMeHTa IpH-
POAEI — TeIWH W CBHHEN — CO3MaNm HOBEIE YacH. Yl BoT BIepBEHIe
8 HCTOPHE 4YeJI0BEYeCTBA BPEMs YyAANOCh H3MePUTh HACTOAIIAM
MEpPOBEIM CTAHJAPTOM BETHOr0 xaparrepal

Haxaa mopaswrencHas u BMecTe ¢ TeM TPYAHAA IA HOHHEMA-
Husg KaprmEal HeckombKo coTeH pa3imYHEIX aTOMOB HAIONHAIT
MHUDO3JaHEAe CBOMMH CJHOMKHBIME SIEKTPOMACHUTHBIME CHCTEMAaMIH.
M3nyqas smeprmio, OHE CKAaIKaMu BHROW3MEHSAIOTCHA, IePeXOfsA W3
OJHOr0 BUAA B APYroil: OMHW W3 CO3NAMOMEXCA BHOBb CHCTEM FKH3-
HIeHHBl I YOOPHO COXPAHAITCA,— OYEBHAHO, AJisd HAc He JOCTYHHA
OTPOMHAA [QIMHA NEPHOJ0B WX NpEeBPAINeHAsa; APYyTHue CYIMIecTBYIOT
THICAYA MALIAOHOB JIeT, MeJIGHHO M3.Iyias SHepTHIo, IPOXOHNA de-
De3 CIOMHBIE PANBL PACIIafa; TPETHU JKABYT TOAAMR, FHAME, IaCaMIA;
JRU3HL UYETBOPTHIX H3MOPAETCA CeKYHNAMH M [OJAAMA CeKYHHEL..

Hogunusaacy 3akoHy unpeoGpasOBaHWS ATOMHEIX CHCTOM, 3Ie-
MeHTH HANOOJIHAICT IPHPOAY, HO B P €M s Peryimpyer 3aKOHBI UX
KOJIXYIeCTBEHHOTO PACIPOCTPAHEHNs, B e M A pacHpefielisieT EX MO
MUPO3AHWIO, CO3AaBag CIOKHOCTH MUPOB Hamell 3eMIN A KOCMH-
YeCKYIO KM3Hb BCEJeHHOM.

MennerHo, BEKOBEYHO TEKYT HpPONECCHl MEPO3ARHAA; YMHPAIOT
OBICTPO pa3naraloluecs TsAKeNble ATOMEI, mOf AeiictsEmeM auasda-
Jyde#l pacmagaiTcsa OpPyrme, cO3TAIOTCA TPeThH, 0ojee yCTOAIMBEIE
RUPOIYY MEPO3NAHMNsA, HAKANIMBAIOTCA NOCTENEHHO KOHEYHEI® IpPO-
OYKTHL pacHaja — HepaJuOaKTWBHLIE BIEMEHTHL.

¥xe ycraEOBIeHO npeobnaganme Ha CoNHOE BIEMEHTOB, YCTOH-
9@EBEIX IPOTHB anbda-nydeir; semuras mosepxuocts Ha 90% cocromt
13 DIEMEHTOB C YHCIOM DIEKTPOHOB, KPATHBIM JIBYM WA YeTHIpEM,
TO €CTh MMEHHO TeX, KOTOpHe Hamboiee YCTOMIMBEI IPOTHB pas-
PYIMHATENILHOR MeATeIbHOCTH TaMMa-JIydell m KOCMHUYECKHX Jyded.
CaMele ycroffumprle W3 HHX, OPOCTO K IJIOTHO IOCTPOGHHEIE,
COCTABJIAIOT HAIMI HEOPTaHMIECKHWH MUp; MeHee YCTOAYmBEIe (KAK
Kanmii @ pybmpmmil) y4acTBYIOT B JKESHEHHBEIX IPONECCax, CBOEM
pacmajoM moMoras opramsMaM GOpOTLCA 3a JHH3HB. DHICTPO pac-
nagatomuecs (pajioH, pagmit) ry0ar 5Ty sKE3HB, paspymas cels.
B opEmX 3BesmHBIX cmcTeMax TOJBKO PasBHBAETCsS IPOIMECC pac-
nmajga — 5TO JNOBOJBHO 3penas cmeTeMa mHamero ColHma, B APYrEx —
B 3BE3JHBIX TYMAHHOCTAX — OH TOJBKO HAYMHAETCH, B TPETHUX —
B TeMHBEIX YTACIIAX TejaX — yiKe 06CKOHETHO Me[JIeHHO MAYT 3aTy-
Xarollme IIPOIeccHl pacrafga. B p e M g ompepelsieT cocTaB, IPUPOLY
7l CQUEeTAHMA DIEMEHTOB B TeYeHWe KOCMHUYECKON HmCTOpHH.

Qusnkn n xmvukm noacumramm, ato 1000 r Meramma ypama
gepe3 100 mMmanwmomos xer magyt 13 r cBmHOA m 2 T Tejms.

Uepea 2000 MuanmoHoB, mam 2 MuIImapha JeT, KOJIHIECTBO
cBEHNA y:Ke OymeT 225 r, T. e. YeTBepTH BCEr0 ypaHA Iepeimer
L CBUHeI|. A aTOMOB JeTyduero rexms Harommtcs ysxe 35 r. Ho mpo-
uecc mpopomxKaercs, n depe3 4000 MmnnmoHOB, mim 4 MmIIZapAa,
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ner cBuENA Hakommrcs mouTu 400 r, Konm4ecTBO rends FOCTUTHET

60 r, a mepBmuHOrO ypama ocraHerca Toabko moidosmHA — 500 I.
IIpomomsxuM oTm paccyKmeHHA: Bo3bMeM He 4 MUIIHApPAA JeT,

a COTHIO MEJUIMAPAOB JIeT,— TOIfa IOYTH Bech YPAH pacmafercd

«Qacuy, usmeparowue ospacm Semau. Ecau mvr  ycaosno
npumem npodonHUMENLHOCMb UCOPUL SeMAU O HAYALD
Opeenetiweil apreiickoil aput 00 nawur Onell sa 24 uaca u
COOMEEMCIMEERHO YMEHLULUM NPOOOSINCUMEALHOCMY BCEL 3D,
GINLCAEHHYI0 N0 PaOUOAKMUGHOMY NpOYeccy, MO HA Ha-
wuxr uacar Ookembpuil 6yOem npodoancamvcs 17 wacos,
naneosoii — 4 uaca, mesz030ii —2 uaca, kaiimogoii — 1 uac.
Yeno6er nofessemcas KA ADEHY HUSHU 3@ NAML MURYM 00
noAYyHOUU

I TPeBPaTUTCA B CBHHEN U edmil. YpaHa Ha 3eMiIe HOYTH COBCEM
He OocTaHeTCH, a BMECTO HEro B HPHpPOAe OYAYT pacCesHBl BCIOAY
TAKeJBle aTOMEL CBHEHIA, W aTrMocepa oboratmrca samacoM rasa
COJIHI|a — Trelnd.

" Bor, Ha ocHOBe 9THX QNAHHEIX, T€OXHMEKM 1 reoH3nmEH 3a
HOOCHeRHNEe O MOCTPOMJIE IMKATy abCOoNIOTHOTO JeTOMCYMCIeHHS
BpeMEeHH reoNOTHIecKOd HBONOMME 3€MHOTO IIapa.

9TH HOBBIE 9achl YCTAHOBHJIHM, YTO BO3PACT HAIledl NIAHETH,
BEPOATHO, MpeBHINAeT D THICAY MUIINOHOB JIET, TO €CTh HPEMEpHO
5 MANI®apHOB JeT AOMKHBI OTHEeNATh HaC OT TOT0 MOMEHTa KOCMU-
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YeCcKO# mcTopmm, Korma o0pa3soBanmch IIaHETHI Hamiell COMHEYHOH
CHCTEME M CPEJN HAX 3eMIA.

Bonee pmByx MEIIMApAOB IeT OTAENAOT HAC OT NOABIEHUS
TBEPJOH 36MHOH KODHI — 3TOTO BTOPOTO BajKkHEHIIEero MOMEHTa B
ucropnm 3eMim, Hadaja ee reojormdeckoir meropmm. OT 3apospe-
HAA JKE3HA HpOII0 He MeHee ofgHoro mmiiamappa xer. Ilpmmepmo
3a 500 MmnImOHOB IeT M0 HAIIEX [AHeH HoJoxeHo OBLIO HAYalo
OTIIO}KEHUAM 3HAMEHNTON cHmHell KeMOpHICKOH TIHHBI, BCTpeYaro-
mefica B oxpectHOCTAX JleHmArpana.

B TedeHme mepBoil amOXM — Tpex ueTBepTell Bcell reomormue-
CKOH meTOpEEM SeMJIum — MHOTO pa3 pacIiaBIeHHBle MAacCH HpO-
pHIBaIACH W3 IIyOMH Ha OOBEPXHOCTh M HAPYINAJH CIIOKOMCTBHE
IepBOM, emle TOHKOH, HO TBePHON mieHKH 3eMiu. PacimiaBjieHHBIE
Macchl BELIMBAJMUCH Ha €€ MOBEPXHOCTh, HPONHTHIBAIN €€ CBOMA
rOpAaYMM ABIXAHVWEM U PACTBOPaMH, CTUOAN U HOJAHUMAJH ee B BIe
xpebtoB. Hamm reoxmmuxum m reosmorum ceffigac yie HaMETHJIH Ca-
Mble gpeBHEe ropuhie xpebTsl 3emun (» Hapeamm — Benomopmpmer,
B Hamage — gpeBHeiimme rpammThl mrara Marmro6a). Bospacr
armx xpebros oxomxo 1 700 000 000 mer !.

Ilorom Bavanach [AAWHEAsA WCTOPHS DPA3BUTUA OPLaHEIECKOTO
mmpa. IIpmMeprO 3a moaMminmappia JeT A0 HAINET0 BPEMEHH MOII-
urele xpebrer Kamemormm mogusamch Ha ceBepe Espomer, 3a 200—
300 mMmnnmonoB ner obpasoBanmeh xpebThi Ypana m Tasb-Ilams;
OpuMepEO B TedeHume 25—50 MmIamoHOB neT muI0 oGpa3oBaHHe
AnpnuiicKEX rop, 3aTyXald DOCHeHNEe MapOKCH3MbI ByIKaHoB Has-
Ka3a, HOHUMANNCh TOPHBIE BePINMHEI |'mManaes.

3aTeM ciemyeT AOMCTODMYECKOEe BpeMs: MUIIHOH JIeT OIpPefe-
JseT Ha4alo JegHWKOBHIX 3mox; 800 TeICAY jeT — mepBoe HOSABIE-
HOe 9eJOBEeKa; 25 THICAY JeT — KOHeN HoclegHed JeXHHKOBOM
smoxm; 10 000—8000 m;er — magamo ermmeTCKO W BaBUIOHCKON
RyasTyp; 1959 ner — mawano Hamero JeTOMCYMCIEHHS.

M=oro net mpofifer eme, IOKa yIeHEe CyMEIOT TOYHO BEIBEPUTH
cBom 3aMedaTenbHble dackl. Ho meron maimen. OmEa m3 3arajiox
BpeMeHN DpasrafilaHa, m HeT HWKAKOTO COMHEHWs, YTO OYeHb CKOPO
B KaJKIOM OTHENbHOM 00pasme KaMHSA XOMHK CyMeeT IIPOYeCTh ero
BO3pAcCT, OHPEJeNUTh TOYHOE THCJIO JIeT, IPOINeMuX C MOMEHTA
eT0 3apOKIEHM.

Xummur! MBI nepectanu BepATh B HEM3MEHAEMOCTD THOUX aTOMOB,
BCe TeUeT, BCe W3MEHsEeTCsd, BCe PaspyIlaeTca W BHOBB CO3JaeTcs,
OZHO OTMHEpAaeT, APYroe POKIAeTCs,— TAK TedeT MCTOPHA XUMMHIe-
CKHX TpomeccoB Mupa Bo BpeMernu. Ho faske m cMepTh aToMa de-
JOBEK CyMeJ HpPeBpPaTHTh B OpyAHe LIO3HAHHA MEpa W CHeaall u3
Hee 9TAJOH BPEMeHH.

! HeroTopble aMepUKAaHCKHE aBTOPH OLEHMBAIOT BO3PAcT IPaHETOB Ma-
BETOOH B 3,1 Mmmnmappma JieT, HO COBETCKHME YUCHEIE CUHTAIOT BTH [AHHEIE
NpeyBeauYeHHERIMA.— Ped.



Xumuuecrue aaemenmovt 6 npupode

RPEMHHI—OCHOBA
3EMHOII ROPDLI

daeMenT RpeMHHIl
H MOHepaJ KpeMeHb

opHO#t m3 Oamman FKyKOBCKOro paccKasbiBaeTcs, Kak

HeKWil ZHOCTpaHeIl, IpuexaB B AMcrepaaM, paccopamn-

Bal OPOXO0KAX O TOM, KOMY HDHHAJIEKAaT MAarasmHEI,
IOMa, Cy[a W IOMeCThsl, W HA BCe HOJyJal ONUH I TOT 3Ke OTBET:
«Kap-mnr-pepmrany. «Hax om Goratly — myman mHOCTpaHem, 3a-
BHIYA 3TOMY UYeJOBEKY W He JOTafbIBAsSCh O TOM, UTO 3TN CJIOBa
03HAYAIOT MO-TOIIAHJCKH: «HE IOHUMAI0Y.

Jdra meTopusA Bcerja HPUXONHT MHE HA IaMAThH, KOIfAa pacCKa-
3BIBAIOT O KBapie. [I0KA3HIRAIOT MHE CaMble pPasHOOOpasHEIe Ipef-
MeTHI: TPO3PAYHBIH IAap, CBePKAIIMUI HAa CCOJIHINE YACTOTOR XO-
JOMHOA KII09eBO# BOJBI, KPACHBEII IECTPOTO PUCYHKA arat, ApKoil
ATPEI MHOTONBETHEIA OIaJ, YHCTHIH mecOK Ha depery Mops, TOHRYIO,
KaK MIeJIKOBIHKA, HNTKY W3 IUIABIEHHOTO KBAapla WAW KapoyIop-
HYI0 IOCYXy W3 Bero, KpacMBO OTPaHEHHEIE TPYIBI KPHCTAILIOB TOP-
HOTO XPYCTajs, TAWHCTBEHHEBIA PHCYHOK (PAHTACTHUECKOI SINMHI,
OKaMeHelIoe [epeBo, IpeBpameHHOe B KpeMeHb, IpyGo o6paboran-
HBEIl HAKOHEYHHK CTDENHI [PEBHEr0 9YeJ0BeKa, W O 4eM O A Hu
CIpoCcmJI, MHEe OTBEeTAT: BCE HTO COCTOMT W3 KBapma 7 OJWBKAX K
HeMy IO COCTaBy MHUHEpaJoB. Bce 5T0 OfHO @ TO Ke XHMHAYECKOe
coefiMHEHVEe DIEMEHTOB KPeMHHA W KHCJIOPORA.

Hpemunii mMeeT yCIOBHBIA XWMHYECKWH 3HAK Si— cuimmomi.
ITocne K@CIOPORA OH ABIAETCI CAMEIM DAcIPOCTPAHEHHBIM HJIEMeH-
TOM B mpmpope. B cBoGofHOM BHAe OH HEKOTAA He BCTPEYaeICH,
a Bcerga oOpasyer coepmaenume ¢ xmciaopoxoM — SiOs, KoTopoe 8O-
CHT HasBaHWE: KpPeMHE3eM, Wil OKHCH KDeMHES.

Ilpz cnoBe «upeMHEmit» OOGBIYHO dTalle BCETO BCOOMEHAENIL
KpeMeHbh — MUHepPaJ, KOTOPHI MHOTHE XOPOIIO 3HAIT eme ¢ MeT-
CTBa; KPeMeHb TBEDAHIf, AAOMEA ropAYyi0 HCKPY Oph yhagspe O
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M pyaa eoprozo xpycmana — camoii wucmoil u npoapasnot
pasrosudHoCMU KBAPYA

¢Talb U IPEMEHABIIAACA JPeBHEAM YeJOBCKOM IS NOJNYyUeHusA OTHA,
a mosmHee IS 3ajKATAaHHA IOPOXa B KPEMHEBOM DY:Kbe.

OpHaxo MEHEpaJ KpeMeHb — 9TO He KPEMHEN XHMWKOB, & JIHIMb
OfHO, ¥ NPETOM He caMoe BaskHoe, ero coegmHeHme. CaM ke KpeM-
HUA — 9TO 3aMeIATeNbHHY XHMAYECKUA 3JIeMEHT, aTOMB KOTOPOro
IMAPOKO PAacHpOCTPAHEHB BOKPYT HAC B NIPHPOME W B TeXHHKE.

Rpemnnii 1 xpemHeseM

B rpamuTe oxomo 80% xpemmesema, miam 40 Y% aneMenTa KpemHusI.
W3 ero coegmuEeHmil cocTONT GONBINAHECTEO TBEPABIX FOPHEIX MOPOA.
Tlopgmp massones Jlermaa m Cranmea ma HpacHo#t mnomapum, Kpa-
CHBEHI® IPAHUTH OONEIIOBKM TOCTHHEOH «MockBa», TeMHO-cmHZE
CBepKaomue OATHA Jabpagopa B QyHAaMeHTaX AOMOB Ha YJIHOIE
Iizepsumacroro B Mockse u Jp.,— CJIOBOM, BCE TBEpPABIe M IPOYHEIE
TIOPOZEL 3eMIIM COCTOAT 00JbIme YeM Ha TPeTh M3 KPeMHHA.

Hpemrnii — riaBHag coctaBHas 9acTh mpocTod ramEnl. VI3 mero
e COCTOAT B OCHOBHOM IPOCTON MECOK pEeYHBIX 0eperos, TOJINA
IIeCUAHHKOB U CIAHIEB.

He ynmBmrennHo moaTomy, uto okosno 30% mo Becy Bceit mameit
3eMHO#l KODEI COCTOHT K3 3TOr0 dIIeMeHTa, 4TO N0 IIYyGEHE B
16 rmmomerpos okono 65% mnpmxommTes Ha ero IIaBHOE COERUHE-
ame ¢ KucaopogoM SiOg, KOTOpPOe XEMUKE HA3HIBAIOT KPEeMHE3eMOM
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H KOTOpOoe MBI Ha3hBaeM dame Bcero KsaprmeM. Mu 3HaeM cBuime
IBYXCOT pAa3iHIHEIX DA3HOBHJHOCTe#l NpPUPOHOTO KpeMHEe3eMa,
i GoibIle cTa PAa3NmIHBIX HA3BAHWA yHOTPeONAIOT MIHEDPAJOTH B
reoJIOrH, IepedmciAsa PasHbe BUAH HTOT0 BajKAEHINET0 MEHepaia.

Mpb1 roBopmM 00 OKHCE KDeMHHUs, KOrjga HAa3BIBaeM KpeMeHb,
KBapI, TOPHEI# XpycTanb, TOBOPEM O Hell, KOIJla BOCTOPTaeMcs
KpacoToil ()HONeTOBOTO aMETHCTA, HMEeCTPOro Omala KM KpPacHOro
ceploNvKa, IePHOT0 OHMKCA WJIN CEPOro XajmefoHa, K HeMY OTHO-
CATCA M KPACWBEIE DPAa3HOBAAHOCTH SIIMBI, W TOYMIBHEIH KaMeHb,
m npocroit mecok. Camele pazHOOOpasHEle HA3BAHMA NATCH OTHENb-
HBEIM €€ Pa3HOBHEHOCTAM, M, MOKET OBITh, HY;KHA IelIasg HAY-
Ka, 9T00bl pa3obpaThCcsa B COEMUHEHMWAX 9TOTO 3aMEUATEIHHOIO 3je-
MeHTa.

Ho B mpwmpopme BcTpeuaercs eme ropasgo Goabime coequHeHHOH,
rje Ham KpeMHe3eM, Iy KPpeMHeBasd, KACIOTA C0IeTaeTcsa ¢ OKEcIa-
MU Ipyrux MerannoB. IIpm 3ToM mosnyduaroTCsA TEICAYE HOBBEIX BHJOB
MAHEpAJoB, HA3bIBAEMEIX CHJIMKATAMH.

YesioBeK OPUMEHSET WX B CBOEH CTPOMTENLHOM TeXHUKEe I XO-
sgficTBe; BasKHedmMme W3 HUX — TAMHBEI M HOJEBble IIMAaTHl — OH
MCIONB3YeT i HONy9eHHMs Pas3imIHEIX COPTOB CTekxaa, dapdopa
u asHCa, GAA OTIUMBKE OKOHHBIX CTEKOJ, XPyCTalsa NS CTAKAHOB,
Ul CO3JAHUA BeJwdaiimmeidl CHABI CTPOMTEINbHON TEXHUKH — IPOU-
Horo, Kak OpoHs, 0eToHa, OXHOTO W3 OCHOBHEIX MAaTEpPHAJIOB NS
[OJIOTHA HOBHIX aBTOCTPAJ, MOCTOB W XKeJie3006TOHHEIX HEePeKPBITH
3aBofioB m (padpwWK, TEaTpoB, JOMOB W T. .

Yro MOMOT CpaBHATHCA B PYKAX YeJOBEKA 0 HPOYHOCTH WU
pasmoo0paswio CBOEX CBOMCTB ¢ KPeMHHEM H ero COeIMHEHHAMM?

RKpemBHii B SRABOTHBIX H PACTEHHAX

Ho eme pamnIme, 4eM XWTPOYMHBIH 9elOBeK HAYYMICA IIONb-
30BaThCA OKHCHIO KPDEMHHOSA B CBOEH TeXHWKE, IPUPOAA YiKe IMEPOKO
HCHONIB30Balla €6 B JKM3HE PACTEHHWH W JKMBOTHEIX. TaM, rme Hafo
OBLIO TOCTPOMTH HMPOUHEIA cTebenb, MPOYHYI0 COJOMHUIKY KOJOCA,
HaKaOJIMBAJOChL 0OIbIIOe KOMEIeCTBO KpPeMHEe3eMa; W Mbl 3HAeM,
Kax MHOTO ero COJIepsKUTCA B 30Je IPOCTOH CONOMEI I B 0COOEH-
HOCTH B IPOYHEIX CTeONAX TAKWX PACTeHHH, KaK XBOINHE, KOTODEHIE
pocim B fajieKdme TeoJormYecKme dmoXu o0pasoBaHMA KaMEHHOTO
YIS, BEITATHBAfCH M3 OOJOTHCTHIX HEW3WH HA BHICOTY B MECATKHA
MeTpOB, TaK jKe, KaK ceii9ac BHTATHBAIOTCA K HeOy GoraTnie Kpem-
HezeMoM TpyOrm GamGykra B camax Cyxymum miam Batymm. B atmx
pacTeHHmAX MPHPOKA CyMeja COdYeTaTh MeXaHWMIeCKYH HPOYHOCTDH
¢ DPOYHOCTHI0 CAMOT0 MaTepHmaja.

IIpourocTs cTebis mMeeT OTPOMHOE NPAKTAYECKOE BHAYEHUE
IJIs KONOCLEeB 3IAKOB, He II03BONASA HUBE IOMKATHCA ION yHapaMu
seTpa MW MOMT.
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Kampapril meHbh Ha €aMOJIeTax
HepeBO3AT IBETH H JeKOPaTHB-
Hble PAacTEeHEsl; I, ITOOEI 3TH OBe-
THL He MAIECH, a ¢Te0Iu X OcTa-
Bajmch IIPOYHEIME, HeoOXoAmMO
I0YBY, B KOTOPO# OHE PacTyT, Ha-
CHIIATh IerKOPACTBOPUMBIME CO-
asvm kpemums. Pacrerma morzo-
OaloT ¢ BOJOW KpeMHEe3eM — I
ux crebnm mpmobpeTaroT TBEp-
DOCTH W HPOYHOCTD.

Ho e TOIBKO Hid cTedaei Hy-
JKHA PACTEHASAM NPOYHOCTH KPeM-
HEAS W ero coeimHeHui. Mean-
yaiimme  pacTeHms,  IAATOMO-
BHe BOJOPOCIH, CTPOST CBOM
CKeINeThl W3 KpeMHeseMa; ¥ MBI
3HaeM ceifuac, uto Ha 1 cM® mo-
poprl, obpasyomeiica I3 CKOPIY-
OOK 3THX BOJOpociei, Tpebyercs
oxomo 5000 000 sTmx MaleHBKEX
OpPTaHH3MOB.

Ho ocobeHHO 3amedaTenbiibl
Te HOCTPOHKH, B KOTOPHIX KpeM-
[e3eM HMCIONL3yeTcs FRMBOTHEIMA

GP‘;iZM:PMf " 38‘2’;;935;"}&“:; [IA co37MaHMA CBOEro ckelera. B
obtc:‘zynap;r;’? J?OI.;‘)Z.ZZHO.‘II;Ku earcieoli PacHilg SHOXM DaBBRTAH IUSHK
plgiside JKMBOTHBIE I0-PA3HOMY peImai
9Ty 3ajady mpouyHoctu. B omEHX
clay4asX OHNM 3aIIUIANy CHADPYKH CBOE TeJ0 M3BECTKOBO# pako-
BUHOH, B IPYTUX — OHHM CTPOMIH 3Ty pakoBmHY m3 (pocdara Kamb-
[0sA; B TPETHAX — BMECTO PAKOBHWHEI OCHOBY KABOTHOTO COCTAaBIAI
TBEpHBI CKeJjeT, n OH 00pa30BHIBAJCA W3 CAaMHIX Pa3HOOODAa3HHX,
HO OpPOYHEIX MaTepmaloB. To aTo Obuim (pochaTsl KaJBIEA BpOLE
TOTO BeIecTBa, 13 KOTOPOro 06pasyioTes HAImuM KOCTH; TO 3TO ObLIM
TOHKHNe ajKypHEIe WIIBI CEPHOKHUCIBIX COJeidl Gapus W CTPOHIAS;
HAKOHEI, HEKOTOpPhle [PYIIEI JKABOTHEIX HCIONH30BAIM NPOIHEIN
KpeMHe3eM ¢ CTPOWI: U3 Hero CBOW 3[aHmA. TaK CTPOWIm ceMeii-
cTBa pajmongpmil cBoeodpasHEIe HEKHEIE CKEJETH W3 TOHKAX HUIO-
J0YeK KpeMHe3eMa.

HexroTtopsie ry0km Takse o06pasyiT CBOE TBepAble JacTH U3
KPEeMHEBEIX WT'OJOK — CIHERYIL.

COTHAME pa3iWYHEIX CI0CO60B YXHTPseTCSA INPHPOAA MCIONB30-
BaTh KpeMHeseM, 9TOGH W3 HEro Co3HaTh IPOYHYI0 OIOPY ANA MAr-
KIX, N3MEHYHEBHIX KIETOK.

76



Bee us weapya u e20 pasnoeudrocmet
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NNouemy coexnHeHAd KPEeMHHAA
TaKk HPOYHHI 2

Hamm yuyemmle NHITAIEChL B HOCHefHUe IOLLI HOHATH,— B 4eM
Ke pasrajika saMedaTelbHOH IPOYHOCTH, KOTOPYIO HPHUAAET KPeM-
goii CcKemeTaM JKMBOTHBIX M PACTEHHH, ThICAYaM MEUHEPANOB H
TOPHBEIX HOPOX, CAMBIM TOHKAM W3JeNHAM TEeXHAKN W IIPOMBIMI-
JEeHHOCTH?

M xorma riasa HAIIMX PEHTTEHONOTOB OPOHUKIA B IIyGHHEL
9THX KPEMHEBhIX COSIMHEHNH, OTKPBIINACH 3aMeYaTelbHbIe KAPTUHEI,
KOTOpHIE NOMOTIW HAWTH NPWIMHY UX NPOYHOCTH U B3arafgKy MHX
CTPOeHHS.

Oxaszanock, 9T0 KpeMHU HAXONAWTCA B HUX B BAE MEIbIafMImX
3aPAIKEHHEIX aTOMOB — MOHOB HUYTOKHEIX pAasMepoB, B QBa ¢
[OJIOBEHOY pasa MeHbINE, 4eM OfHA CTOMILLIMOHHAS 9acTh CAHTH-
MeTpa.

ITH ManeHbKUe 3apAMEHHBIe MAPHKHA COETUHSIOTCS C TAKIMHU
e 3aPAKEHHEIMI IMAPUKAME KHCIOPOJAa, HO GOIBIMEX PasMepoB.
B pesymbraTe BOKDYr Kajgoro m3 HEX TeCHeimmM 06pasoM pacio-
JIaraloTcA YeTHpe MapuKa KECIOPORa, CONPMKACAACH APYT € APY-
roM, u Ioixydaercsa ocobas reoMerpmuecKas QuUIypa, KOTOPYIO MBI
HA3LIBAEGM TETPAIXPOM.

Terpasapst coTeTanTCS APYr € APYIOM IO Pa3NHIHBIM 3aKOHAM,
I W3 HEX BHPACTAIOT CIOMEBE OOJBIOWE IOCTPOMKH, KOTO-
pHle O0YeHb TPYNHO C/KEMATH HWIM CrEOATh W B KOTOPHIX HEOBHI-
Y4HHO TPYAHO OTOPBATEH 4TOM KHCJIOPOJAa OT IIEHTPAJILHOI0 aToMa
KpeMHuS.

CoBpeMeHHAass HayKka BEIACHUIA,
9T0 BO3MOKHBI THICHYM TAKHUX COTE-
TaHU{ TEeTPasgpoB MeMKIy coOoi.

Wrorma Mesxmy HuME pacmona-
raloTcsA ApPYIue 3apsyKeHHBE YaCTH-
IOH; B HEKOTOPHIX CIydYagx HaIOd
TeTPasAPEl COYETAIOTCH B OTHEdb-
HHle [OJOCKA ¢ MIEHKH, CO3[aBasd
TIMHELL ¥ TAJBKH, HO BCErfia W BCIO-
Iy B OCHOBE HUX CTPOGHHS JEKUT
COYeTaHUE TETPasIpPOB.

W momo6E0 TOMy, Kak yraepox ¢
BOTOPOKOM 00pa3yioT COTHHE THICAT
p33H005pa3HHX COeMHEHUA B opra- Pacnoaoscernue amomos kpemHus
HUYECKOH XWMum, Tak B Heopragm- (6ewe wapuku) u kucaopoda
YeCKOHl XMMUWM KpeMHHHE ¢ KECIO- 2‘;%::? e
POZIOM  06pPasyIT THICAYH HOCTPO- ecezda dea am}:ma KpemMHus
K, CJOKHOCTh KOTOPEIX DAaCKPHITA
PeHTTeHOBCKHEM IIy9OM.
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RpemHesemM He TOJABKO TPYAHO paspymaeTcsi MeXaHWYECKH, OH
He TOJLKO TaK TBEPH, YTO OCTPHIA CTAJLHOW HOM HE MOMKET B3ATh
ero, HO OH IPOYeH M XUMWYECKH, TaK KAK HYW OfHA KHCIOTA, 3a
HCKIIOYeHNeM IJIaBHKOBOH, He MOKeT paspyMIHTh HJIM PACTBOPUTDL
er0, W JNIOb CHJBHAA [NEeJ0Yb HeCKOILKO pacTBOpseT erol,
npeBpamas B HOBEIe coeguHeHus. OH O4YeHH TPYZHO IINABHUTCA U
toreko npm 1600—1700° mauwmaeT mepexoiuTh B FKHLKOE COCTO-
SHEe.

Taxkmm 00pa3oM, He yMHBHTEILHO, 9TO KpeMHEe3eM U ero pas-
HOOOpasHEIe COENMHEHUS SABIAIOTCA OCHOBOW HEOPTAaHMIECKOH mpH-
poxrl. B mame BpeMs BO3HEKIA Iedas Hayka O XHMHAH KpeMHHA,
H Ha KaMKIOM IOary BCe HYyTH Ie0JOrHd, MUHEPAJOIWH, TeXHHKH H
CTPOWTENHCTBA MEPeNJIeTAIOTCS C MCTOPHEN 9TOro alIeMeHTa.

Hcropna rpeMHEA B 3eMHOIl Rope

IIpocmegmm e Temeph HA OTHENBHEIX IPEMepax cyan0y Kpem-
umsa B semHoil Kope. OH 00pasyeT ¢ MeTajlaMu OCHOBY PAaCHIaB-
JeHHOH MarMel B Iiiy0mHax semHO# kopel. VI xorga sTa pacrias-
JeHHAas MarMa 3acThiBaeT B rayOmHax, 00pasys KPHUCTANTINIECKHE
FOpPHEIE IIOPOAHI — TPAHMTHI, TaG0p0, WAM BHUIKBAETCH Ha IMOBEDX-
HOCTL B BHJI¢ JIaBOBLIX IOTOKOB, 6azaibTa W APYIHX IOPOJ, BO3HII-
KAIOT CIIOHBIE COGIMHEHNS KpeMHe3eMa, Wid CHIZKAaTH. Ecam e
KpeMHZA m30LITOK, TO MOABIAETCA W YUCTHIA KBapI.

Bor oHE — KOpOTeHBKZE KPHCTAJIBI KBApIA B IPAHHTHEIX MOP-
¢rmpax wim rycrble ABIMYaThEIe XPYCTANX B HETMATHTOBHIX JKUIAX,
HOCIEeTHEX 0CTaTKaX TAyOMHHEBIX pacmnaBoB 3emiam. Hago ocTopos-
HO 3ameunh B xuebe KycO4eK TaKOro «ILIMIATOTO TOHA3a» 2 mim
marpets ero mo 300—400° uTo6BI MONYYATE «30JOTHCTHIA TOHA3»,
KOTOPHIA W mOMleT B OrpaHKY Ha OYCHHKY mim GpOIKY.

Bor kBapreBwle HEABI CO CHJOMMHEEIM OensIM KBapmeM. Met
3HaeM, YTO HEKOTOpHe M3 HHEX TAHYTCA HA COTHH KHJIOMETPOB.
I’'pamnmosHbie KBapIeBEIe JKUIHL CTOAT, KAK MAafAKA, HAa CKIOHAX Top
Ypana. 3ecs Ha MHOTO COTeH KHJIOMETPOB HPOTATEBAIOTCH IKUJIEBI
¢ OYCTOTAMH, 3aHONHEHHLIMA MPO3PAYHBEIM TOPHEIM XPyCTaleM. ITO
I eCTh Te YACTHE NPO3PAYHBEIE PA3HOBHAHOCTE KBapIa, 0 KOTOPHIX
mican rpedeckmit miocod ApmcToTenb, AABMIOH WM HA3BaHUE
«KDPHUCTAJI» W CBA3HBABIIMN IPOMCXOMKIEHNWE TOPHOTO XPYCTald C

! HpeMHe3eM JIEIKO CIJIABISAETCA ¢ COMOM, MpHYeM YTOJBHASA KUCIOTA W3
COJIBI BHIfleJIHeTCA OU4eHh OypHO, W 06pasyercs IPO3PAUHHIA IMIapHK CHIAKATA
RATPHsA, pacTBOpABINEiCA B Boje. II03TOMY MEI Ha3HIBa€M ero PacTBOPHMEIM
CTEKJIOM.

2 HasBaHme He COBCeM TOYHOe, TAK KaK «IBIMYATHIH TOma3» — 3TO HO
cocTaBy 1mpocto KBaph SiOs, a He HACTOAIMENK TONAa3, COCTAaB KOTOporo Golee
CIOKEeH; B HETO BXONAT KpPeMHHH, auiOMOEOA ® (TOp ¢ KHCIOPOJOM —
AlF,(Si04).
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OKaMeHeJBIM IBIOM. JTO TOT IOPHBIA XpycTallb, KOTODHIA yrke B
XVII Beke mobwiBamca m3 IpupopHbIX «morpeboBy Iseitmapcrmx
Ansn, mpmueM m3 OTHEIBHBIX IycToT moGerBamoch Ho 500 ToEE rop-
HOro Xpycrans, To ecTh m0 30 BaroHos.

OrensEble KPHCTALIEI HHOTHA JOCTHTAIOT IPAHAMO3HEIX pa3Me-
pos. Ha Maparackape Opin HaiifleH KpmCTaju IOPHOTO XPYCTalsd,
KOTOPHIA WMenl B OKPY/KHOCTH 8 MeTpoB. fIMOHUIEI BHITOYUIE U3
PO3pPavgHOro TOPHOTO XpycTaliss BmpMel orpoMuBIA map — Goxbime
OIHOr0 MeTpa B AWaMeTpe, KOTOPHIH BECHN HOYTH IIOJTOPH TOHHEL.

Ipyroit Bmj KpeMHe3eMa, COBCeM He MOXOKEil II0 BHEIIHEMY
BHy HA TOT, 0 KOTOPOM MEI TOJBKO YTO TOBOPHJIM, OTIATAETCH W3
pacIIaBJIeHHOW NaBbI, KOTJAa Topsime maphl, HACHIEHHEIE KpeMHe-
3eMOM, OCaXHAI0T B OTHEJBHHIX JKMJIAX HAM Ta30BBHIX NYCTOTaxX
rpOMafiEble MacChl KPeMHHUCTHIX JKEJIBAKOB m Keof. V1 Korma Hadm-
HAeTCs paspyIleHme IOPOJEl B IMIHACTYIO JPECBY, H3 Hee Kak
OBl BEIKATHIBAIOTCS IPAHAWO3HEIE [MAPHEL A0 ONHOTO MeTpPa B HHa-
MeTpe.

B mrare Operon B CIIIA mx Ha3BBAIOT «ITHTAHTCKIME SHIAMNY
nIm «AfnaMu-BelunkaHammy. Vx pasOmBaloT Ha KYCKI I IIOTOM
PacOUNMBAIOT Ha TOHKHE IJNACTHHEI AJIA HONYYeHWS IPEKPACHBIX
CIOMCTHIX AaraToOB — CHIPbA i «KaMHe#» K dacaM ® JPYTEM
TOYHHIM TIpEOOpaM, AJd TNPHU3M BECOB, [JIA CTYINOYEK XHMHUIECKUX

«Boeamuipu» Ceseprozo ¥Ypasa. Ocmaryst Keapyeewixr dHusn, COTPa-
HAIOWUECA EAE 604ee NpOuHBLE YUACMKEU 3eMHOL KODb. npu 6sléempu-
earnuu. Buicoma o 50 m
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Ocadku  zeiisepuma —(rHeb64a20podHoz0 onaaar— o6pasylom meppacel
kpemnucmozo myga. Ieiisep «Mamonm» ¢ H eanoycmorncrom napre. CIII A

naboparopmit. IHOrma m mocie mpeKpameHus BYJIKAHMIECKOH mesi-
TeJNLHOCTH, B CBA3U C HAJMYMEM OCTHIBAIOIIEX W3BEPIHEHHEIX MAacc,
KpeMHe3eM BBIHOCUTCS TOpSYMMHA KIIOIaMH Ha DOBEPXHOCTH 3eMIH.
TaxoBo, HampuMep, MPOUCXOKNCHEE OTIOMKEHHH «HeOIaropomHOTO
omana» reitsepamm B Ucnammnm m B VemnoycToHCKOM HammoHAIb-
Hom mapke CIIIA.

ITocMoTpmM Ha GemocHe;KHEIE IeCKEm HIOH moOepesxkpa Baatmim
I CeBepHBEIX MOpPEeH, Ha MUJIJIWOHEI KBaJPATHHX KAJIOMETPOB mecda-
meIx nycteiab Cpegneir Asum m Hasaxcrama; mecok — BOT 4TO OIpe-
HellgeT IPHPORY Geperos Mopeil W IyCTHIHB; KBAPIEBHIA IECOK TO
¢ KpDacHOH WJNEHKOH IKeJeSHHIX OKHECIOB, TO € mOpeobiagagnmeM
YepPHOTO KpPeMHs, TO YHCTO OeJbif, OUMIEeHHBI MODPCKON BOJHOM.

A BoOT HapsjHble W3EJHS W3 TOPHOr0 Xpycraus. VICKycHELHA
MacTep KUTaeln IpH ITOMOIMA Pa3H006pas3HEIX CKPeOKOB M HaKmad-
HOTO HIOpPOImKAa co37al (amTacTHYecKWe H3JAeNus W3 KPHCTAJIOB
KBapIa.

CKOJBKO JECATKOB IleT 3aTPATHN OH, YTOOB BHITOYATH BA30UKY
U3 TOPHOTO XpycTans, CHeJIaTh YYMOBHIIHOINO [PAaKOHA WIU BEI-
DoI0MTE MaNeHBKAN (PIaKOHYMK IS PO30BOr0 Macia?

A Bor araroBasg miacTHHKA; OHA OKpaIleHa pPa3HEIMH Kpac-
KaMmz. UBo6peTaTennHb# YeJ0BER HAYYMICA NPONETHIBATE €€ pas-
IMYHBIME DPAcTBOPAMH ¥ H3 CEPOro, HEB3PAYHOIO araTa mOIydYaTh
rJIagKue, APKO ORPAIIeHHbIEe THIACTAHKIL I M3JeNni.
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Ho Bor nmepen mHamm eme Gojee yAUBUTENBHBIE KApTHHEI:
menable JipeBHWe Jeca OKaMeHeJoro fepesa B ApnaoHe, KaMeHHEE
mpeBeCHBle CTBOJB M3 UHCTOr0 KPEeMHe3eMa — arata B 3aHagHbIX
obracTaAXx YKpDamHEI, a TaK)Ke CPefd IMePMCKHX OTIOKeHHA 3amaj-
Boro ckioma lOmwuoro Ypara.

Bor mnckpmcrHil, mepelmBaomuiica KaMeHb, HAIOMUHAIOIIHN
«OTOHBLY» KOINAYLEro MIX TUTPOBOTO rjiaza. BoT TamHCTBeHHEIE KpPH-
CTaJIbl, BHYTPA KOTOPHIX, «KaK IPWBHMIeHWE», HPOCBEUABAIOT KaK
OBl [pyrEe KPHCTAJNILI TOTO K€ KBapma. BOT OCTpHIE KPACHO-3KeJ-
Thle UTOJKA MHHepaja PyTula Opope3ajoT B Pa3HBIX HANPABIEHUAX
KPHCTANIBl TOPHOIO XpycTalxd — «cTpeasl Amypa». Bor TomKmit
30J0THCTHIE BOHNOK — «Bonockl Bemepri». Bor B3ameuaTenbHBIH
KaMeHb C OYCTOTOH BHYTPW, HOUTH CIVIOIML 3aMOJHEHHON BOMOL.
Bona mepenmBaercs m urpaeT BHYTPH KPEMHEBOH CKOpJIYIEL

Bot neBeposiTHO m3BmancTaa TpyOKa — 3TO PE3YabTAT HEHACTBUS
MONHFE Ha KBapIeBHIH HECOK, CIIaBiIeHHEIE QYIBIyPUTHI, «CTPEINHl
Heba», WM «TpOMOBBEIE CTPENBI», KaK OHM Ha3HIBAIOTCA YacTO Ha-
pomoM. A Bor xamunm ¢ meba. CBoeoOpasHule GoraTele KpeMHE3eMOM
METEOpHTHl W3 3eJ€HOr0 Mim Gyporo CTeKJa HAaXOAAT HAa OTHENb-
ABIX YYacTKaX TOT0 TPOMAfHOTO II0gca, KOTOPHIA TAHeTCH depes
Ascrpannio, Nnpoxnrait 1 OuinnonHeL.

CKoJIbKO CHOPOR BOBHUKANO BOKPYT STHX TAWHCTBEHHEIX 00pa-
soBaguil! OmHEN cumTanm, 9TO 3TO OCTATKE CTERJIAa, IUIABIEHHOTO
OPEeBHUM 4YeJOBEKOM, ApYyrme JyMaliw, 4TO 9TO PACIIaBJIEHHEIE
9YaCTHIEl 36MHOW MBIIN; TPETHE — UTO HTO MPOAYKT pacILIaBIeHUS
TeCKOB, KOTZla B HMX HANaJM MACCHl METEOPHOTO jKeje3a, HO 0oub-
OIMHCTBO yYeHHIX CKJIOHHO AyMaTh, 9TO HTO HACTOAIMME TaCTHIIHL

IPYTEX MHUpOB...

KpeMenh H KBapn B HCTOPHH RYJBTYDPBI
H TeXHHEH

f1 mombITalcs Ha NPEABIAYINHX CTPAHWNAX HAPHCOBATH IHepef
gpTaTeleM CIOKHYI0O MCTOPHIO KBapla, KpeMHe3eMa H HX COefd-
meHm#. Haunmasa ¢ ropsumx pachnnaBoB m KOHYass XOJORHOH mo-
BEePXHOCTHI0 3eMJii, HAUMHAA C KOCMMYECKNMX 00macTeil m KOHYAs
meCKOM, KOTOPBIM MOCHIIAI0T B rojJodefUOYy HAII TPOTyap,— BCIOAY
MBL BCTpeYaeMcsi C KpeMHHEM N KpeMHe3eMOM; BCIOQy KBapm —
OIFH W3 CAMBIX 3aMEeYaTeJbHBIX W CaMbIX PAcHPOCTPaHEHHELIX MU-
HepaJoB MHpa.

A mor 6B Ha 9TOM KOHYUTH HCTOPHMIO KBapma, ecim O MHe
He XOTeJOCh paccKasaTh eme O TOM, KaKOoe OrpoMHOe 3HaueHNe
AMe] KBapil B UCTOPUMH KyJbTyphl m Texanku. HemapoMm mepBoObIT-
HEI# 9eJOBEK CTAl HejaTh CBOW HepBbIe OPYAHMSA M3 KpeMHA Wil
ammbl. Hemapom cambie mepBhie yKpalmeHuss B ApeBHefmnx mo-
crpoiirax Ermmra, B ocraTKax mymepmiicko#t KyasTypsr Mecomo-
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TaMum OBLIZ CHelaHEl WMeHHO m3 KBapma. Hermapom eme 3a fABe-
HaAOAaTh BeKOB [0 Hameidl 3psl Ha BocToke HAyIWIHCh ILIABUTH
MECOK C COMOil W MmoJNyd9aTh CTEKJO.

TopHEI xpycTans HAXOOWA [Mmpodaiiiiee HPHMEHeHHE Y Iep-
coB, apaboB, WHIYCOB, ETUOTSAH; ¥ MBl MMeeM CBeJeHUsdA, 9To obpa-
foTKa KBapma CyIIeCTBOBAJIA eme 3a HATH C MOJOBHHOM THICAYT JeT
IO HAIIero BPeMEeHN.

B Teuenme MHOIWX CTONETHH JpPeBHEE TpeKH CUATAIN TOPHLIHA
XpycTanh OKaMEHEBINHM JbJOM, IPeBPAIleHHEIM B KaMeHb IO BOJe
GoskecTBeHHON cmabl. MHOro ¢aHTACTMYECKUX WMCTOPHH CBA3AHO
¢ oTmM KammEeM. B OmOmefickmii cka3aHmAX eMy TPHAABAIOCH
orpomuoe 3aagerne. [Ipu mocrpoiire sEamernTorc ConoMOHOBA Xpa-
Ma B MepycanmMe 9TOT MUHEPAN UIPall OTPOMEYIO POIb HOJ, PA3HEI-
MO Ha3BaHUAMM: araT, aMeTHCT, XaJaNelIoH, OHWKC, Capf U [pyrae.

B cepepume XV B. Oblna co3maHa mepBasg DPOMBINUIEHHOCTH HO
o6pabGoTke sToro Kamusa. Hayammucs ero nunuth, mandoBaTh, OKpa-
IMEBATh U IIHPOKO MCIIONB30BATH B KadecTBe ykpamerm#. Ho Bce
3T0 OBLIM OTHeNbHBIE NOOBITKE KycTapeil, He HMeBIOHE MAaCCOBOTO
xapaxrTepa [0 Tex mOp, IIOKa HOBas TeXHUKA He HpexbaBmia Golee
mumpoknx Tpeboammii. Ceifidac TOpPHEIA XPYyCTaldb HCHOIL3YETCH
IIUPOKO B HPOMBINUIEHHOCTA W B PAJUOTEXHHKEe, I'e C HOMOIIHI0
ULE30KBAPIEBHX IUIACTHHOK CTAJW YJIaBIMBATH YIHTPa3BYKOBEIE
BOJNIHEI W IpPeobpa30oBBIBATH WX B djeKTpmuecKme Kojebamms. I'op-
HBLl XPyCTa]b NPEBPATHICSA B OQUH W3 BUKHEHMWX BHIOB CHIDHS
Hame#l NPOMBIIMIEEHOCTH.

" ma cmery dueitte, BEITOYeHHON m3 roproro xpycrauns (Xymo-
JKEeCTBEHHEBIN My3eit B Beme), m mpospaunomy camoBapy (Opysxeii-
Hag manata B MocKBe) mpuWmuim MaleHbKEE INIACTHHKE W3 KBapIa
I pajgmo, cmoco0CTBOBABINIHE YCIEeXy OMHOTO U3 BelmYaimux
OTKDHITHH deJ0oBeYeCcTBA — Iepefade 3JIeKTPOMATHETHEIX BONH HA
DaJleKme PacCTOSHUA,

Ho cropo xBapm — 9YmCTHIl TOPHEIA XpycTanb — GYAYT MeaaTh
xpMuKu. B Gonpmmx 0amnoHax, HANONHEHHBIX JKUIKAM CTEKJIOM,
IpH BHICOKO# TeMmepaType m 1o GoablImM [HaBIeHHEM Ha TOHKIX
cepeOpAHBIX IPOBOJOYKAX OYAYT PACTH KPHCTAIIBI TOPHOTO XpPY-
cTalgd — YHCThle MANEeHHKAE NIACTHHKE A Pajguo, & MOKET OHITh,
I 751 CTeKOJ HAIOWX OKOH, [Jig Hameid mocymsr L.

1 xuBmTenrHble yasTpadmONETOBEIE JYYH COJNHIEA, 3aePKH-
BaeMbBle TPOCTHIM OKOHHBEIM CTEKIOM, OyIyT OPOHH3EIBATH HAIIH
roMmEaTH. IlosBHTca mocyma ma nimaBlneHOro KBapIa, W pacKajeH-
Hble Ha IJATE KBAPIEBHe YAIIKM MOKHO OYIeT ONYCKATh Ge3 oma-
CeHUT B XOJONHYI0 BOAY 2.

! B mociefHEee BpeMs mpoGieMa HCKYCCTBEHHOTO IOXYYeHHs KBAPHA Pas-
pelleHa, W IPOHW3BOACTBO ero Bce Gojiee pacmmpserca.— Ped.

2 B xmMEYecKHX Ja00paTOpHAX IIEPOKO IPUMEHseTcs HOCY[a H3 KBap-
meBOro crekia.— Ped.
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Aeam. Beepry — ecmecmeeHHoll Okpacku.

OcmaavHas wacmv — UCKYCCIMEEKHO OF pauieHa

(ceepxy 6Huz): medom u CepHOL EKucaomot,

CePHOEUCABLAL HCene30M, YUAHUCIBLL JCene30.M,

coNnHOlL  Kucaomoil, IPoMOM U  Huresem,
@ nocaedHAR 4ACMb — AQHUAUHOM






W3 romuadimux KBapIeBHIX HUTEH, CTONh TOHKHX, YTO HAMJ0
CIOKATL HATHCOT HATEH, 9TO0H MONYINTE TONIMAHY COUIKHA, OyOyT
IUIeCTH HeKHeHImrme TKAHU; W KpeMHe3eM OyJeT He TOJBKO MaTte-
pmajoM s HOCTPOEHUA CKeJeTa MeJlbuafimmx paguoiApE#, HO
I MaTepuajoM [id OfesKIHl JeJ0BEeKa; OH «OMeHeT» JelloBeKa CBOH-
MO ITTaMA A HATAMIM...

TopHEI XpycTads coenalica OCHOBOM HOBOM TeXHWKM; HE TOIE-
KO TeOXWMHUK HOIB3yeTCa MM KaK TepMOMETPOM IS ONpefeleHHd
TeMIepaTyphl 3eMHBIX UPOIeccOoB !, He TOMpKO (PMBUK yCTAHABIM-
BaeT IpW TOMOIE KBapna MAJUHY 3JIeKTPOMArEUTHHEIX BOJH,—
HOBBIE W 3aMaHYEBBEIe IEePCHEKTHABE OTKPHIBAeT KBAPI B Pa3IAIHEIX
o0nacTAX IPOMEIIIIEHHOCTH; W CKOPO OH Bo¥jeT B o0mxoj Bceil
Hamieidl Ku3HM.

Uem ymopHee OyAyT XWMOKE X (OU3HKHW OBJAfeBaTh ATOMAMH
KpeMHusA, TeM CKOpee OHM BIOHINYT B HACTOPHI0 HAYKA W TEeXHHUKH,
a TakKe B HCTOPHIO CaMOil 3eMim, OMHY M3 CaMBIX 3aMedaTeJbHBIX
CTPaHWII.

! Ecim ropHEH XpycTalb KPUCTALIN3yeTCs OpPHE TeMIepaType Beime H73°%
0H flaeT KpPHCTAINE 0c000# ¢oOpME, B BAe INECTHYTOJBHEHIX RHIOADAMENT.
Ecum e ero o6pasoBaHWe IPOM30IIIO0 W3 PACTBOPOB IPHW TeMIepaType HHIKO
575° To (popMa ero KpHWCTAJLIOB WHAsS, BEITAHYTAd B [IKHY, B BHME MIECTH-
yroabHEO# mpWaMEL.— Ped.



YIrJIEPOT—O0CHOBA
BCEro :KRHBoOro

TO W3 Bac HE B3HAET CBEPHKAWIEr0 BCEMHW T(BETAMH
pPanyrm gparomeHHOTO alMasa, ceporo rpadura mim, Ha-
KOHeIn, 9epHOro kycka yrias? Bce 810 qmmb pasindasnie
(OopMEL, B KOTOPHIX BCTPEYaeTCs B HPHUPOMNE ONMH W TOT JKe XHMIH-
9ECKHUIl 3IeMeHT — YIJIepof.

OrHoCUTenbHOe KONMYECTBO YINepofa Ha 3eMmje HeBeInKo: OHO
cocTaBiseT OWH IIPOLEHT Beca 3eMHO# Kopel. Ho ponb ero B xm-
Moz 3eMam OorpoMHa: 6e3 Hero HeBO3MOKHA IKU3HE.

Bcero yraepoma B semuoii kope comepmutca 4 584 200 mumunm-

aproB TOHH. BoT Kak pacmpejiensercs yriepox B Pa3HHEIX 9YacTAX
3eMHO# KOpHI:

B xmBoM BemecTBE . . . . 700 MEITEapIOB TOHH
B mowsax ... ..... 400 » »
Bropfe. .. ...... 1200 » »
B 6ypuix yragax . . . . . 2100 » »
B wkaMeHHHIX yragx . . . 3200 » »
B aETpagATax . . . . . . 600 » »
B ocapgoummix mopomax . . 4576000 » »

K sromy mamo mo6aBmts 2 200 MmunmapmoB TOHH B aTMocdepe
g 184 000 MuniamapmoB TOHH B BOIE OKealoB.

IlosnaroMuMcs ke ¢ HCTOpHeR yraepoia, TOro 3JeMeHTa, U3
KOTOPOro IOCTPOEHA KUBAs Marepus, W3yIeHMIO KOTOPOTO MOCBA-
meHa nenaas orpacias xumMun. CKOJBKO TAUMHCTBEHHOTO M HESCHOTO
B OyTSAX €ro CTPAHCTBOBAHUS B 3eMHOH Kope!

Ha caMbBIx DepBeIX CTAAWAX €ro CYMecTBOBAHMM, NOCTYMHEX
HaNIeMy UCCJIEeOBAHMIO, MEL BCTPEYaeMCsl C STUM 3IEMEHTOM B pac-
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naBjieHABIX MarMax. To B BmAe JNMCTOYKOB MJIM IDaPOBEIX CKOIUIE-
Hui rpa(bwra, TO B BUAJle KPHACTAJNJIOB AParomeHHoro ajmasa BXOOUT
OH B COCTaB Pa3IUYHBIX OOPOM, 3aCTHIBOIUX B I'JIYGHH&X n HUjlax u3
pacmiaBieHHEIX Macc. Ho riaBHas vacTh 9TOTO 3JeMeHTa YCKOIb-
3aeT M3 3aCTHIBAIOMMX MACCHBOB: TO B BHUIE JETYINX YIIEBOLOPO-
NO0B I KapOuaoB IOJHMMAETCS OH BBEpX IO ;KMJIaM, 00pa3ys CKoI-
nerna rpagmra (wampmmep, Ha octpose lledimom), TO, coenm-
HAACH C KECIOPOAOM, B BHJEe YIIAEKHCIOr0 Trasa yCTpMiAeTcd
BBEpX.

Mgbr 3maeM, uro B raybmHAx BceMorymas KpeMHEKHCJIOTa Tie
IaeT BO3MOIKHOCTH 3TOMY rady o0pa3oBEIBATH cOJed; W HeilcTBH-
TeJILHO, HAM HE H3BECTHO HH OJHOTO CHKOIBKO-HHOYIb BaMKHOTO
MEHepaja W3BepiKeHHBIX MOPOJ, KOTOPHIA comepskad OBl yTOIBHYIO
KECIOTY. 3aTO Te jKe NOPOARl YHEPKHBAIOT €e MeXaHWIeCKH
B CBOHX IyCTOTaX (Tak jXe, KAK OHU yHepPKUBalll PacTBOPEI coleit
Xnopa), I B 3THX Ia30BHIX BRIOYEHAAX HaKaluimBaeTca B O—6 pas
GonpIllee KOJIMIECTBO YTOALHOM KHCIOTHI, €M TO, KOTOPOE BXOMET
B cocTaB Hamei aTMocdepsl.

B of6racTAx BYIKaHOB, He TOJBKO MAeHcTByOMHX, HO YiXe
OABHO MOOTYXIIWX,— €I[eé B TPeTHIHOE BpEeMs:,— BBIPHIBAETCS 3TOT
ras B arMocdepy, To cobmpasch B OTAEJbHEIE I'a30BEle CTPYH BMeE-
cTe C OpPYruMy JeTyINMH COeNWHEHWSME, TO CMEIIHBAafACH € BO-
moit m 06pa3ys Hap3aHbl. Yel0BeK MCIOIL30BAJ 3TH BOMNEI IJs Jede-
HAA W YCTPOWN OKOJO0 HAX CAHATOPHA M BOXONEeYeOHMIEI, HAIPH-
mep Ha HKaBrase. Boga B Hux Tak mepeHAcHIeHA YIVIEKHACIOTOMH,

Pacmumenviocmed Eamennoyeonvrozo nepuoda, ua romopoii 06pasosa.cs
KameHHbl Y20ab
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YTO IIOCTOSHHO TONHUMAIOIIMECS K 1I0BEPXHOCTH NY3BIPBKH €e
CO3[aI0T BIETATICHHE, 9TO BOJa KHUINT.

Ho ecnm 6p1 BEl moGhIBamm Ha Ypame, TO IOROOHEIX TeIJIBIX
YrIeKACABIX HCTOYHMKOB BH OBl He BCTpeTmdd. 'eoxummsa oObACHA-
eT 3T0 pa3nmume B cocTaBe Boj Haskasza m Ypama TeM, 9T0 ¥Ypal
BOBHWK 3HAYUTEILHO PaHbile, deM HaBrasckme TOPH, X IOSTOMY
3[lech B Iepmof 00pa30BaHUSA I'OP ION3EMHBIE MOPOAE! yiKe OCTHIIH.

Ha HaBrase ke Ha 3HAYMTeNbLHOH rny0MHEE IO T'OPaME emie
coxpammica odar tenna. Haxogammecs s6amsm 9TOTO O9ara Io-
POIBI, COfepKaIue yLIEKHCIOTY (Mejd, W3BECTHAKH), HOR BIUA-
HEEM Telja JaCTHYHO PA3JIAaraloTca W 0CBOOOMKIAT rasoobpasHyIo
YTIeKHECIOTY., 9Ta YrIeKHUCI0Ta BMECTe ¢ MUHEPAJIN30BAHHONA BOHOH
MOTHMMAETCS BBEPX IO TPEH[IHAM.

WsBectrEl cny9am, Korga HOm3eMHBIE CTPYH YIVIERHCIOTH Ha-
CTOJBKO MOMIIHGI M BHEIOPACHIBAIOTCA IIOJ TAKAM OOJBIIUM JaBie-
HOeM, 9T0 Ha NOBEDXHOCTH 3eMJIM BCIEJCTBUE HCIAPEHHA HX OKOIO
BHIXO[0B 00pasyeTcsa TyMaH W «CHET» U3 TBEPHOH YIJIEKACHOTEHL.
IlomoGuyio TBepAy YIIAEKHWCIOTY W3 HPUPOTHBIX CTPYH MecTamn
HCIOAB3YIOT [JIA TeXHMYECKHX Ielell B Ka4eCTBe CYyXOro JbAa.

BruiBanm mepwoAsl B WCTOpEE 3eMHOW KOpBI, KOTHA YCHIHB-
masicss BYyJIKAHWIECKAs [esTelsHOCTh BEIOpaceiBaza B aTMmocdepy
KOJIOCCANbHBIE KOJHIECTBA YIONBHON KHCJIOTHI, OBIBANHN W TaKue
MOMEHTHI, KOT/Ia NHINHO Pa3BePHYBINASICH TPONHIECKAS PACTHTENb-
HOCTH B TPAaHAMO3HEIX pa3Mepax CHOBA BO3Bpamaja yIJIepom B ero
caMmopoguoe coctosiHme. Ilepen atmmu mpomeccamm 3eminm OnegEeeT
POJIb 9eJIOBEKA C ero 3aBOACKOR m (aOdpmIHON MeATeNBHOCTHIO.

I'paEmmo3HOE KONMYECTBO YIJIEKUCIOTHL BHIOpachBaeTcda meil-
CTBYIOLIIMHA BYJKAHAME, Hampmmep BesyBmeM, JTHOH, ByIRaHOM
Harmanm ma Angcke m ppyrumum. ['maBEyo Maccy BeIOpachEIBaeMEIX
BYIKAHAMHE Ia30B COCTABIsIET YIVIEKACIOTA.

Kar moryumit pakTop XWMWIECKMX NpeBpamieHWi HAYXHAET
yroibHAas KUCIOTAa HAa 36MHOI MOBEPXHOCTH CBOE Pa3pyIINTEIBHOE
neficTBHe; B MPOTWBOIONOKHOCTs IIyOWMHAM, 3/leCh 0HA, a He KpPeM-
HeBasd, ABJAETCA TOCHOKON IMONOKEHAA: OHA PA3pPyINaeT M3BEPIKeH-
HBI¢ IOPOAEI, W3BIEKAeT MeTAJJbl, COeRHHAETCA C KaJbmueM
I MarHmeM, HAKAINIABASACH B BHJEe W3BECTHAKOB H [OJOMETOB;
B KOIOCCAILHBIX KOJMIECTBax cOOMpAIOTCA ee COJIW B BOTHEIX DOac-
ceiiHaX, W W3 HEX CTPOAT OPraHWM3MEI CBOM PAKOBHHBI, H3 HEX
CTPOAT KOpajlbl CBOM MOTydHe INOCTPORKZ.

Mur He MOKeM B OCTATOYHOM CTENEHH ONEHHTH 3HAYEHWE ITHX
Me[JIeHHbIX OPEeBPamieHnil yriepofa Ha 3eMHOX HOBEDPXHOCTH, TaK
KaK OHFM He TOJNBKO BIHAIOT HA KINMAaTHUeCKHH peXHM HOBEpX-
HOCTH, HO W 00yCIOBIMBAIOT M3MEHEHHS B PA3BUTHE BCETO OPTaHMU-
9eCKOT0 MHpA.

IlpepcraBbre Ha cexyHLY, Kak OBl BHINIAmeNIa 3eMmid 0es yrie-
poma. Benn sTo 3mHaumT, uTo He OBLIO OBl HE OFHOrO 3€JeHOTO
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amera, X nepesa, Hu Tpaskm. He 6wuio 65l u 3XEBOTHEIX. Jlmms
romble yTechl pa3HOOOPA3HEIX MOPOX TOpYAdm OBl cpefm OessKm3HeH-
HBIX MECKOB M 0e3MOJBHHIX mycThinh 3eman. He cymecTBoBamo 6wl
HM MpPaMopa, HA M3BECTHAKOB, YKPAIIAOIIEX CBOMM OeIsIM IBETOM
gamu daggmadTel. He 6bm10 6u1 BHu yrag, am Hedru. Ecam 651 He
OBLI0 YIIEKHCJOTH], TO U KamMaT 3emiu ObLI OB cypoBee W XOJOJ-
Hee, TaK KaK yIIeKHCIOTa B aTMocepe CmOCOGCTBYET HOTIOIIEHUIO
CBETOBOI 5Hepruu colHna. Bompl Taxsxe Obiam 0BT MEPTBEL

@i’ \\ SN N
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Aamas u zpagum cocmoam usz amomos yeaepoda, HO pacnoaa-
2a10MCA AMOMbL 6 IMUL MUHEPALAT pasiudno. B aamase (cnpaca)
Eaxncdbiil amom 0EpYIHcEH wemblpoMa AMOMAMU Y2aepoda Ha PasHblT
paccmosnuar (mempasdp). ¥ epaguma (caesa) amomsl pacno-
LOHCEHLL CAOAMU , CORABU AMOMO8 MeHDY CAOAMU 0CAAOLEHD

XumMpueckme CBoOficTBa yriepoga odYeHs cBoeoOpasmel. OH
©€MHCTBEHHLI W3 3JeMeHTOB, KOTOpHI fgaeT 0e3rpaHmYHOe THCIO0
coefuHEEHNA ¢ KECIODPOXOM, BOXOPOJOM, a30TOM WM APYTAMHA XUMIU-
YeCKEMU 3jeMeHTaMu. MHOrme m3 3THX YIiepONHBIX I OPraHHIe-
CHKOX COeJUHEHNI COCTAaBJIAIT, B CBOIO 0Yepefb, pasHoobpasueimume
CHOKHBEIE OeNKH, IKEDPHI, YIIeBOAH, BATAMHUHLI W MHOTHE ApYrue
COGMHEHNA, BXOAAMUe B COCTAB TKAHEH W KIETOK ;KUBEIX Opra-
IIA3MOB.

CaMo HazBaHmEe — (OPraHHYECKHEe COeJHHOHHA» — YKA3LIBAET,
9TO BHEPBBIE C COEAWHEHUAMH YIJiepoga delOBEeK IO3HAKOMHUICH,
BEIleNAs WX W3 THKaHed pacTeHWil W IKMBOTHBIX, KaK, HampHMep,
caxap, KpaxMaj, a 3aTeM HAayIMICHA JejaTh X MAOTHEe HCKYCCTBEeH-
Hble COefWHeHWs. B HacTodmee BpeMs B OpPraHWYECKOH XmMnod,
3aEmMalmeiica XuMuell yrieposa m ero CoOefmHEHUH, IX CHHTE30M
¥ AaHANW30M, HACUYHTHIBAETCA CBEHIMEe MHOIJIMOHA OpPraHMYeCKHX
coenmHeHmit. [lns cpaBHEHMA MOKHO YyKA3aTh, YTO HEOPTAHWYECKHX
COeMHEeHNI, N3TOTOBAAEMEIX HAIIUMK J1a00paTOpHAME, HACUYHTHI-
BaeTca OoJee TpmAmATH THICAY, a HPHUPOAHEIX HEOPTaHMIECKAX
COeVHEHN, MIX MUHEPAJOB,— MeHee TPeX THICAY.

OpraEmYecKux CoefmHEHWI TaK MHOTO, 9TO HPHXONATCA Tenephb
WX HA3BIBAThH Bce Ooiee m Oollee AIMHEBIMEA W CIOKHBIMH HAa3Ba-
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HUAME; HanpmMep, HM3BECTHOE JEeKapCcTBO OT MAJsADHA AKPHXIH
EMeeT IOJHOE HA3BAHHE: «METOKCHXJIODIUSTHIAMAHOMETHIOyTHI-
aMUHOAKPUXWHY.

Bnaromaps cBoiicTBaM yriepojga JAaBaTh MHOTOYACIEHHEIE
COeIMHEHNAs BOSHUKIO BCe 0oraTcTno m pasHooOpasue BUIOB pacre-
Hoff W SKUBOTHBIX, YHCJIO KOTOPEIX COCTABIgeT IO MEHbINEd Mepe
HECKOJBKO MIIIMOHOB.

Ho sro me sHawmT, 9TO YIriepojf COCTaBIAET OCHOBHYIO Mac-
Cy MHBBIX OPraHW3MOB, HIW, KaK TOBOPAT B TEOXHMHH, FKABOTO
BemecTBa. Yraepoga B Emx ammb oxomo 10%; Gompme Bcero Bo-
el — 1o 80%, a Bce ocTambHOE — APYIEe XEMHUECKNe DIeMEHTEL.

Bnaromapsa cmoco6HOCTM OpraEW3MOB OHTATHCHA, PA3BHBATHCH
I pasMHOMKATHECH, Iepe3 JKEBOE BeMecTBO B Hponecce MU3HE IPO-
XOAAT OrPOMHBIE MACCHL yriepofa. Bl Bmfenm MHOTO pa3, Kak
BeCHOM mpyJ HAYMHAET 3aPacTaTh C IMOBEPXHOCTH 3ej1eHOll MIeHKOH
BOJOpOCHIell W APYTMX PacTeHm#, KaK JeTOM 3TH BONOPOCIH JOCTH-
raloT IOJHOLO pachBera, a K OCEHH OypelT W ONyCKAITCA Ha JHO
npyna, obpa3ys JOHHBIX mi, GOraThli OPraEMYEeCKHAM BeIeCTBOM.
Or Hero, Kax MBI YBHAMM Janbmie, OepyT HadYajo yIrim H DPacTH-
TeJbHBIE WJBl — (CANPOIeNnm», U3 KOTOPHIX MOKHO IONYYaTh
CHHTEeTHYeCKHY GeH3HH.

MHOro yriaeKucioThl BRIAENAIOT }KMBOTHBEIE OPW RBIXAHHM.

Tak, mampmMep, y 4UelOBeKa HOBEPXHOCTh BCeX JETOYHHIX
Dy3BIPEKOB cocTaBaseT okono 50 M2, m 3a CyTKE YeNOBEeK BEIABIXAET
B cpexueM 1,3 Kr yriexmcioro rasa.

Bce wemoBeuecTBO e3KerofHO BHIABIXaeT B aTMochepy 3eMim
OK0JI0 MUJIIEApAa TOHH YIJIEKHCIOTO Tasa.

Haxromen, eme 6Gomee THraHTCKEA 3amac YriaeKHCIOTHI HAXO-
AUTCA NOf 3eMieil B CBABaHHOM COCTOSIHHH, B BHe H3BeCTHSKOB,
Mena, MpPaMopa W APYTAX MEHEPaloB, 06pas3yiOIEX MOIIHEIE CIOH
B COTHHO I Ja¢e ThICAId MeTpoB. Ecim OB Bce 3TO KONHTECTBO yrie-
KHCIOTH, CBABAHHOX B HUX B BWJe YIVEKHCIOr0 KaJbIMud W MAaTHHASA,
MBI MOTJIM OBl BO3BPATHTH B atMocepy, TO YIIEKUCIOTH B BO3NYXE
crano 61 B 25 ThicaY pa3 Oombime.

Yraexmenora ma aTMocepsl YACTAYHO PACTBOPSETCA B BOJE
MEPOBOr0 OKeaHa. VI3 Bo3myxa W BOABL YIIEKHUCIOTa HOIJOIAETCS
pacTmTeasHEIME opragmaMamu. Ilo Mepe Toro kKak B BOfe OKeaHA
ee CTAHOBHTCH MeHbINE, HOBbE KOJIMYECTBA €6 MOCTYHAIOT M3 BO3-
gyxa. Oxeam JeiicTByeT Ha OTDOMHOM CBOeHl HOBEPXHOCTH, KaK
IPaHARO3HEI# HACOC, HOIJOMas, 3aTATABAA YTIEKHCIOTY.

TlepBoHavanbHOe BOBIEUEHHE YINEKHUCIOTEL B KpPYT KABOIG
BEIeCTBA OCYIIECTBJIANT pacTeHus. VIMEHHO NUCTBST 3€JEHBIX pa-
CTEHWH HA CBeTy YJIABIMBAKT YIIEKWUCIOTY W HPEBPAIIal0T ee
B CIOKHBIE OpPraHMYecKrme COefuHEeHWs. JTOT HPOLECC HA3hIBaeTCH
(I)OTOCI)IHTBSOM 7 OPOACXOMHUT IPHA y4aCTHH CBeTa M 3eJIeHOI'0 Belie-
crBa pacreHmA — xjaopoPuiia. OrpomMHoe 3HadeHWe (OTOCHHTE3A
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B IIPUpOfle BIEPBLe BHIACHWI M HOAPOOHO W3YYHWI TIeHHAIBLHBIH
pycckuit yuembtii Hummernt Apramsesma Tumupsses. B Teuenme
rOfla BCE PACTEHHA yCIEBAIT HPOIYCTUTH TaKUM 006pasoM Goabmoe
KOIMYeCTBO YrIeKHmCJOTH, Haxofameica B atMocepe. Ho stor
He[IOCTATOK HeIPeCTAHHO IOMOJHSETCS BhIedeHAeM YIIeKUCIOTHE
U3 BOJ0EMOB M OPraHUBMOB JKHBOTHEIX.

Beeaduameie kpucmaansvl egpaguma cpedu uUs6epIceHHOD
nopodv. Havmencrue zoper na IOwucrom Y pane

B pesyunbrare doTocmETE3a 00pasyTcd OTPOMHBIE MAacCHE
OpraHmYecKoro BemecTBa — TKAaHW pacTeHumd. PacTeHma caymat
oumei KuBOTHEIM, ofecreYmBas X CYIIeCTBOBAHHE W pasBHUTHE.
Ecam k stomy M eme no6GasuM, 9T0 HeTH W YIIA CO3NATCA 32
cueT morm6mux OPraHM3MOB, TO CTAHET SCHEIM, Kakoe 3HaueHHe
IJA TEOXMMMM WMeeT LOIJIOMeHWe YIIeKUCIOTH pacreHmamm. Her
pearnuu, Gojiee BayKHOM 10 cBOeMY reoxmmmieckoMy aderry, deM
pearnus QOTOCHHTE3a Y PAcTeHMH.

Kak M ye TOBOPWIH, KPYrOBOPOT YIiepoma He 3aKaHUIH-
BaeTcsa o6pa3oBaHWeM H3 YTIEKACIOTH OPTaHWIECKAX COeNMHeHmit
B pacTenmsx, a 3aTeM u y kuBoTHHIX. OpraEmsmer rubayT. Ux Teaa,
TKaHW, B BUJE OTJOKEHWI HA [HE HPYAOB, 03ep, MOped, OTioe-
Hu#t Topda, HaKAIIMBAIOTCA B OONBMAX KOIMYECTBAX. JTH OCTAT-
KE Opralm3MOB LOJBEPraloTcs MAefCTBHIO BOMHI, IpomeccoB Gpo-
JKeHHS W THHeHEWA. DaKTepmm pesKO HUSMEHAIT COCTaB TKaHe:R
opramamos. HawGonee ymODHO COXpaHAETCA KIETYaTKA, JUTHEH
pacTtenwuii.

OpraayiecKre OCTaTKE IOKDPHIBAIOTCA TOJCTEIM CJOeM IIecKa,
TJIWHEL.
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3areM w3 HUX IOX BIWSAHMEM HATPEBAHHA, NABICHWUS U CIOM-
HBIX XEMAYECKUX IIPONECCOB IMOCTENEHHO HAYMHAOT 00pa30BEIBATH-
¢Ad KaMeHHBI yroish #iIn HedTh, B BaBHCHMOCTH OT IPHPOJE 3TUX
OCTaTKOB ¥ YCJIOBHIl COXpaHEHHUA.

TBepasi OpraEMYecKUi yriepos, BO3HAKAIOMMAX B pe3yibTaTe
Opomecca pAasioKeHHSA PACTeHmil, BcTpedaeTcsi B TpPeX BHAAX:
B BUJie aHTPANUTa, KAMEHHOr0 ¥ Oyporo yras.

Han6onee Gorat yraepomom amTpanuT. l3ydenme mojy MmKpO-
CKOIIOM MOATBEPIKIAaeT HEePBOHAYAJLHYI0 DPACTHTENLHYI0 HpPAPORY
I pacTHTelbHOE NPOUCXOKIEHWEe KaMeHHOTO ® Oyporo yrad.
OT® yINA CHOMCTH, W MECTAME B HpPOCIOHKAX MOKHO YBHUIETH
Jajke HEBOOPYREHHHLIM TJa30M OTHEYATKE JHCTHEB, CHOP, CeMAH.
Hasxpeiit Rycodex yras mpepcTasiseT coboil 9acTs TOro yriepoja,
KOTOPHEIA KOT[Aa-TO B BUAE YLONBHOH KHUCJIOTHl ObLI HOTJIOMEH KU-
BO¥ KIETKOW pacTeHMd IpPA yIacTHH SHEPIWEW COJHEIHOrO Iy9a
7 xaopodmina.

«IloiMaHHBII CONHEWHEIH Jy4Y»,— FOBOPAT NpPO KaMEHHEIH
yrons., W peficTBuTenanHO, B KaMKIOM MalleHBKOM KyCOYKe YIad
COXpaHAeTCA COJHEeYHBIH Iyd, DOMMAHHBIA pacTeHHEM, DPeBPATHB-
II7iica CHAYAJA B CIOKHYI0 PACTHTEIbHYIO TKaHB, a 3aTeM II0CTe-
meHHO mpeo0pa3oBaHHBIA B Ipomecce MENJIEHHOIO pPAa3iOoKeHUS.
Ero temnom corpesarorcs Kotael aOpuK, 3aBOMOB, MOPCKHX IIapo-
XOfi0B, €ro SHeDPIus JBHIaeT KOJOCCANbHEIE MAaIOINHEI, €ro Ao0mda
omnpeyesisieT THTAHTCKOe PA3BUTHE COBPEMEHHOH IPOMEIMIIEHHOCTH.

Emerongmas po0biga yrid BeIPajkaeTCcd TPAHAMO3HON mudpoi
fonee MmInmapia TOHH, 4TO JajeKO IIpeBbmaeT HOOBTy ai000ro
OPYroro momesHOro mckomaemoro. Ilo pa3BemaHHEBIM 3amacaM yrig
CCCP cromT Ha BTOpOM MecTe B Mupe. MBI JOJKHE U JAJBIIE Pas-
Be/ILIBATL HAIOH HEIpa, IT00Bl yBeImImTh PEalbHEE 3amaCHl 3TOI0
IeHHOro BemecTBa. Ho KaME@HHBIA yroib [aeT He TOIBKO TEILIO.
YenoBek W3BIEKAET M3 HEN'0 MHOKECTBO PA3IWUHBIX MEHHHEIX IIPO-
JIYKTOB, KOTODHIE IONOKMIAY HAYAI0 XIMAIECKOH TPOMHBINIIEHBEOCTH
yrasa. VI3 mpocToro yris HAYYANUCH AENATh KOKC, 0eH30J, KpacH-
TeJHd, MIaCTHIeCKEe MaCCH, aCIUPHH, CTPENTONN/ X T. 1.

Ecam ma obpasoBamme yrig WCHONH30BANHCH INIABHEIM 00pasoM
KJIeTKA TKaHeH pAaCTeHHH, TO TaKOe JKAJKOe OpTaHWYecKoe Bemie-
CTBO, KaK He)Th, 06pa3oBanoch U3 IPYraxX HPOCTeAMIX OPraHI3MOB
¥ HX CHOp; CAef0BATENLHO, I 9Ta TOPIOYAA JKEAKOCTH, eme Goiee
IeHHasd, 9eM yToib, ABIAETCA CBOE0ODASHEIM «IOAMAHHBIM COJNHEY-
HEIM Jaydom». Kak m yromnb, HeTh mOoKa G0JbINE BCETO MCHOJB3YET-
cA Kak mCTOYHME sHeprmm. Ilpoxyrrel mepepaboTKEm ee — MasyT,
KepocwH, OemsuH — BceM x0pomo m3BecTHBI. COBpeMeHHEIe OEICTPO-
XOfHBIe KOPabny W aBHAnuUsa MOTYT IOKA CYMIeCTBOBATH TOJBKO HA
unedTH, OYMIEHHON W NEperHAaHHO# B BUAe IUCTHIX COPTOB OeH3H-
nma. Ho mommmo sroro, HeTh mW yronb HagyT HAM NeHHeimme
CHHTETHYECKNE MATepHalsl — ACKYCCTBCEHEE BONOKHA, OHTYMEI,
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JKUPH, TIONepEmE o T. [
W3 HerOTOpPHIX COPTOB KaMeH-
HOTO YIS HAYYWIUCH IMONYyIaTh
ICKYCCTBEHEHIA OeH3WH, HO yTI-
Jielf, OPUTOJHEIX [AJA HTOHU
heJiW, He 0YeHb MHOTO, BEIXO[
JRUIRUX IIPOAYKTOB Maj, a II0
Ka4eCTBY HCKYCCTBEHHHIN OeH-
3uH xyike. B morone 3a He()THIO
J0AR OYpAT CRBAYKUHBEI HHOITA
CBHINE YeTHPeX KUJIOMETPOB
rnybwHO#, n3Biexas W3 Hemp
B8EMIIU 3TY MPArOmeHHYIO FKUI-
KOCTH, «I€DHYI0 KPOBbL 36MJIHY.

CrBaskmmEa, pobmIBaomas
#He(PTH, NEACTBYET II0 HECKOIb-
Ry zer. Ha moBepxmOoCTH 36MiIm
CTaBAT CJIOKHOE COOPYysKe-

HHe — BEIIKY BHCOTOH B 37—  IToesd snexmpuueckoil  swenesHoil 00-
43 M. Jlec BBImer HeQTIHOrO poeu Ha negmenpomvicae (lenunmedmvd.
IIPOMBICIIA HW3HAJA BEILIATAT Asepbaiidaucarcran CCP

oueHr addertHo. Tarme med-

TAHBEIEe IPOMBICHE IMeI0TCH y Hac Ha HaBrase, HA 3amafHBIX CHIO-
Bax ¥Ypana (Bamrwmpus), B Cpemmeit Asum u ma Caxamwne. 3Ha9n-
TeIBHH 1 MecToposkaenus Hepru B Vipase, Meconoramunm n B ipyrux
CTPaHAX 3eMHOIO mapa.

Tax w3 rnydumm yriepoj CHOBA MOABIAETCA HA IOBEPXHOCTH
deMIm; Ha 9TOT pPas erv NOJHEMAET CaM YeJOBeK; M B IOCTOAHHOM
Goprbe 3a cBOe CyIecTBOBaHWe, 34 3aBlajieHne IPUPOJIHEIMA 3aIa-
caMy DHEPIHE YeJOBEYeCTBO esKeromHo cximraer Oomee 700 Mmi-
JIMOHOB TOHH YTJis.

C mempl0 mONYYHTH TEINIO 9EJIOBEK IpeBpaiiaeT BCe BHOBL B
yriexmcIoTy m Bogy. Tar GoproTes Mesxny coboit qesTesn pasiugHo-
IO DOPAfKA K Pas3ifyHOro 3HAYEHNS, TO OKHCIAA yIIEpoHd, TO mepe-
BOIS €r0 B CaMOPOJHOE COCTOSHEE.

Ho, Kax MBI y’Ke TOBODHIIH, BEL BCEe XODOIIO BHAETE, IIOMIMO
Yyris, elme [Be WHTEPECHEE PA3HOBHIHOCTH YHCTOTO YIIEPOfa —
anrMas m rpa@uT Hark He mOXO0M CHAIOMEH OTHAME Hparo-
OeHHBIH ajiMa3 Ha OPOCTOX Cephiit rpadmT, KOTOPHIM MEl mumimeM!
Pasmmame B cBoiicTBaX Tel ME Bcerna OOBACHAEM pasimdmeM
B cocraBe. OnHAKO B JAHHOM CIydYae PasHEIe CBOMCTBA 00BACHAIOTCH
PA3IAYHEIM PACION0JKEHAEM aTOMOB B KPHCTAJIAX.

B kpumcramme amMaza aTOMEI JI€KAT O0YEHb INIOTHO JPYT
k gpyry. C 5TuM CBSA3aHBI er0 3HAYATENbHEIN YIensHbIi Bec I TBep-
I0CTH, MPEBOCXOMAINAA TBEPAOCTH BCEX OCTAIBHEIX MUHEPAJOB, a
TaKKe MCKIIYATEIHHO BEICOKKH IMOKA3aTellb DPeJOMIeHNA.
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Anmas MosxerT 00pa3oBaThCA M3 PACIUIABIEHHON MOPOMH! JIHIIE
OpE 04eEh Gonspmumx faBieHUAX, mocruraomux 30, a MoMeT OHITE
pasxe m 60 TeICAT aTMocdep.

Taxne paBnewms cymecTByoT jJumb Ha ray6mee 60—100 M
oT 3emHO# moBepxsOocTH. OdYeHB penxo mOpPOABI € TakKo# rIyOWHEL
BEIXOJAT HA NOBEPXHOCTH, I 3THM MOMKHO OOBACHHTH, IOUEMY al-
Ma3 BCTpPedYaercs MCKIIYHTENHHO PEfKO. 3a TBEPHOCTH, MIPY IBeTa
OH IeHHTCA O4YeHb BEBICOKO, KaK IIePBOKIACCHBIM [IparomeHHEHIH
Kamenb. OrpaneHEBI#, mMundoBaEubH anMa3 Ha3HBaeTca OpmIA-
aHTOM.

C maBamx mop WMapwms ciaBmnace cBomMm amnMasaMm, HOOHI-
BaeMBIMHA W3 pocCHIIed. 3aTeM ajiMasHBIE POCCHION OBLIM OTKPHITHI
B Bpasmnmm (1727 r.), B Adpuxe (1867 r.) m y mac, B Coser-
ckom Coroze . TnaBHas Macca aiMasoB B HacTosimee BpeMs MOGH-
BaeTca W3 Aa(PHKAHCKAX MECTOPOKAEHWH, OTKPHITHIX B JOJHHE
pexm Baax, mpasoro mpuroka pexm OpammeBoii.

Crnagana mx H0oOBIBANIE W3 POCCHINEH pPeYHOH IIHHE, HO CKOPC
00HapyRuUIA, 9T0 OHW €CTh W B roJayGOd rimHe HA MOJOTAX XOIMAaX
Buanu ot peuku. Cramm paspabarsiBarth ronyGywo rimpy, Hadaiach
«aJIMasHasA NHXOpagKa»: MO IeHe, B3BHHYCHHON B MUIJIMOHBI Pas,
OOKYHIaly y9YacTKHU roxyGo#l rimHbI BeangmHOA Beero 3 X 3 merpa
7 KOUAalWm MBI OTPOMHOH rinyGmesl. B AMax, Kak MypaBbu, KOIOIIH-
Juch aionu, nobniBasg mopoxy. UTo6sl BEIBOBUTH MPArONEHHYIO TIH-
BY, B AMHl OPOTAHYJIHN OPOBOJOKHN IONBECHHIX JAOPOT.

Onsako yme Ha Heboabmoil ranyOumHe IIWHA MCYE3Na W IIOKa3a-
Jachk TBepAas 3elieHas mopojga — KuMbepiamt. B meit Tamme Obuia
anMaskl, HO HOOBIBATH WX CTANO0 TPYAHEE, W MelKne COGCTBeHHWKH
OPUHYKIEHH OBIIM OTKA3aTHCA OT TAKOW TPYNOEMKOH W [OpOro-
crosmeii paspaborrd. Ilocme mexoToporo mepmopma Oe3meificTBms
KpyIHOe aKnmoHepHOe 00MecTBO CHOBAa BO300HOBHWIO MO0BITy yiKe
OpH IOMOMY IMAaxT.

AnMa30HOCHASA IOPOA YXOOWT B BeMII0 HA HEJOCATAEMYIO Iiy-
Ommy. OHa samonHseT KaHANBI, 00PA30BABIIWECH BO BpPeMs BYIKa-
HAYEeCKAX B3DPHIBOB.

3BecTHBI eCATHKM BOPOHOK OT TAKWX B3PHBOB; Hamboxpmas
n3 Bux mMeer 350 MeTpoB B IomepednmEe, ocTalpHEE — 0T 30 N0
100 M.

Anvaser B KmMmOepiuTe BKpALIEHB! 0YeHb MEIKHMH 3epHAMH,
menee 100 mmunmrpammos (mim moikapara) BecoM. Ho muorma
momajaiuch W KPynHBIe Kame®. Jloiroe BpeMs caMbIM Goxpmumm
6o «Dkcmeascmop», Becumuit 972 kapara, mam 194 rpamma.
B 1906 r. mamam eme Gonpmuit, HaspamEHA «Honmmuanpy,—
ero sec 3025 xaparos, mam 605 rpammos. Kamon Gonee 10 wapa-
TOB pefku # fmoporo memsarca. CaMble 3HAMEHWTHE OpHIIAaHTEHE

I MecToposkmeHAsA aJMa30B MUPOBOTO 3HAYeHHA OTKPHITH y HAac B fky-
THA B 1954 r.— Ped.
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Kpucmaaar aanmasoe cpedu seper KOHUEHMPpama, noayueHHO20 6 pesysvmame
obozawjernusn kumbepauma. Arymcras ACCP

Becat ot 40 mo 200 xapartoe. PafioBbie anMassl — KpPOIIKA, TaK Ke
KaK dYepHas pPasHOBHAHOCTL — «KApOOHANO» HIM aiMa3Hble Kali-
am — «bajnacy, TaKKe BBHICOKO IEHATCH, TAK KAK HCIOJIB3YIOTCA
B TeXHHKe [Ji cBepjeHHs u OypeHws ropeHX mopof. JloBonbHO
KpPYUHbIe KAMHEU HYXHE IS BOJOYHIBHBIX CTAHKOB, IIPUrOTOBJISAIO-
mux BOABMPAMOBYI HHUTH S BSJIEKTPAYCCKHX JAMIOYEK.

I'paduT — TOT 3KeE yIiepofd; HO KaK OTIAYEH OH II0 CBOMM CBOIl-
cTBaM OT aiMasal

Ero atoMsl Jerko OTHEASIOTCS APYr OT APYra Mo MIOCKOCTSM.
9TOT MATKWH MHWHEpal ¢ MeTalIMIecKnmM OJieCKOM HeIpo3padew,
JIeTKO pacmajaercsa Ha JUCTOYKE W OCTaBJseT cien Ha 6ymare. ['pa-
$UT OI0X0 cOegMHSETCS ¢ KUCIOPONOM W MOKET HEePeHOCHTH OYeHb
BHICOKYI0 TEMIIepATypy, ABIAACH CBOBOGPASHEIM OTHEYIOPOM.

IIpoucxossnenne ero [BoAKO: oH 00pasyeTcsi WU BCIEICTBHE
pasiioKeHns YrIEKWCIOTH, BHIIeNA0Meiica 13 MarMel mpam o6paso-
BAHHH M3BEPKEHHBIX NOPOJ, WJIH IPH BUAOM3MEREHMSX KaMEeHHOrO
yria. 3HaMeHUTOe MECTOPOMKIeHre mepBoro tnmna Eaxomntes B Com-
Oupu. Cpenm 3acTeiBOieil M3Bep:KeHHOH MOPOABI — HedeJnHOBOTO
CHEeHNTa — 37eCh JeKaT JMH3LI oueHs ymcToro rpadura. B Gacceii-
He ke Enmces saneraror orpommrle miactel rpadura. On obpaso-
BaJICS 3]1eCh M3 KaMEHHOTO YT M CONEePFHUT MHOTO BOJEI.

Mul emenHeBHO HMeeM fello ¢ rpadmToM, KOrga NnAOIeM Ka-
pampfamoM. [lig mBroToBIeHMA KapaHAalleil rpaguT 3aMemIUBAIOT
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C OYHINEHHOH [IWHOHA, OT KOIMYECTBA KOTOPOH BaBHCHT TBEPHOCTE
KapaHfama: [jis TBePAHX KapaHAame#d ruaweEl OepyT Majo, Aus
markux — Gonsme. [loToM cTep:kHE mpeccylOT m 3aKIEWBAIOT B e~
peso. Ho ma xapampamm mpuer Bcero 59 mo6wiBaeMoro rpadura.
Fnasras ero Macca pacxofyeTcsi Ha OTHEYHOPHBIE THTIH IS ILJIAB-
KH BBICIINX COPTOB CTANH, HA JIEKTPOME! [Jif 3JIeKTPHUECKHX IIedei,
Ha CMa3Ky TPYIIEXCA YacTed B TAKeNHIX MexammaMax (Hampmmep,
B OmoMmErax); B Bufe NOPOIKAa TrpauT mAeT AJA IPHECHIKI
CONOK» — TIAMHAHBIX (OPM i OTIMBKE MeTAIIAYIecKHX dacTel
MamiuH.

Ham ¢ BaMm ocTaeTcs BCOOMHATE 0 cymbGe TOH YIIEKHCIOTHI,
KOTOpas COXPAHHWIACH B INIACTAX 3eMJM B BHJe H3BECTHAKOB, Mela,
Mpamopa.

Ilpe:xpe Bcero,— kax oHa o6pasosamacs? Ha sto merxo or-
BEeTHUTh,— JOCTATOYHO paccMOTpeTs HeGOIBMOe KOIXYECTBO IIO-
pomka Mena mof MmKpockomoM. Myl mailimeM B HeM Ienbli Mup
MAKDOCKOINYIEeCKUX HCKOIAEMEIX OPraHm3MoB. MBI yBEAEM MHOMie-
CTBO KDPYHOUKOB, HAJ0UEK ¥ KPHUCTAJIIMKOB, HEPEOKO TOHKOFO MU
KPacuBOTO y30pa. ITO OCTATKA H3BECTKOBEIX CKEIETOB MUKPOCKOIIM-
9eCKUX OpraHm3MOB — KOpPHeHOKeK. Hexroropsie Bumsl mx m ceifuac
ellje BCTPEUAIOTCSA B TEIIBIX MOpsaX. CKeleTE KOPHEHOKEK COCTOAT
U3 YTIEKHWCJIOT0 KalbIlWsA, W IOCIE CMEDPTH WX OPraHm3MOB MAacChl
TaK#X CKeJeToB W obpasoBanm mopony. Ho He Toipko MmKpocKOmE-
9gecKkme HM3IIWe OPraHW3MEl YYacTBYIOT B 00pasoBammm IMOPOJ,—
CKelleTHl MHOTEX JPYTHEX MOPCKHEX KUBOTHBEIX W PACTEHHH COCTOAT
n3 kapboHaTa KaupOud. JTH CKelleThl TAK;Ke BCTPEUATCA B H3BECT-
HAKAX.

YueHEle [0 COXPAHWBIIEMCS OCTATKAM OPraHE3MOB YMEIOT
OIIpeNleNATH OTHOCHUTENIBHOE BpeMA 06pa30BaHMA M3BECTHIKOB.

Hoselimue reoxmMmueckre WHCCIENOBAHWA Mal0T BO3MOMKHOCTDH
YCTAHOBHTH 3aKOHOMEPHOE COOTHOHIeHWE MEMOY yrieM # He(ThIo
7 o0muM KOJMIEeCTBOM M3BECTHSKOB HA BCEM 3eMHOM Imape.

CrnemoBaTenbHO, MOMKHO IPUMEPHO ONPEENUTh M0 OOWIHIO
W3BECTHAKOBHIX TOPON [N KamOOH TIeoJOrWIecKOdl SIOXH KOJH-
9ecTBO 00pas0BaBINUXCA TOIMA yris X HedTH. JHAUCHEWE TAKAX
reOXMMUYECKAX 3aKIIOUYEHUA OYeHSL BENIHKO, fajKe eCim HPaKTHIe-
CKHe pacudeTH W OKAKYTCH HETOUHLIMH.

Muorae ppeBHeiimme W3BECTHAKA IO BIMSAHMEM aBICHHA
IpeBpamalTcs B MPaMOphI, ¥ BCAKEe CIefbl OPraHWYECKON FRU3HM
B HOX HCYE3aI0T. YTIIEKHWCIOTa, HAKONWBIIAACH B HEUX 3a J0JIIHEe
MIJLIEOHE JIeT, BEIILIA U3 KPyrosopora. VI TONBKO eCciim BOBHUKHYT
rae-im6o BOIE3E MpPaMOpPOB ropoo0pasoBaTelbHbE W BYJIKAHHYE-
CKEe IpPOIleccHl, OHM MOT'YT BHOBE IOJ, BIHNAHZEM yKapa 0CBOGOIUTH
YIJIeKACIOTY ¥ IONOMKUTEH HAYaJI0 HOBOMY KPYTOBODPOTY ee.

Tarkum oGpasoM, B BeYHOM KPYroBOPOTe XMMHYECKHX IPOLEC-
COB 3eMim caMa IPHUPOMA MOALep:KUBAeT PaBHOBECHeE.



DOCOOP—IJEMEHT
SKHSHH U MBICJH

ja Toro 4To0b HOHATH HCTOPHIO STOrO 3aMedaTellhb-

HOTO dJIeMeHTa HPMPONEI, 1 OpUBeLy 3Hech ABA paccKa-

3a. Onvua OymeT OTHOCHTBHCA K [AJEKUM BpeMeHaM — K
korny XVII B., apyro#t — k HammM AHAM. 3aTeM A OONBITAIOCEH
cHeJaTh U3 HTHX ABYX PACCKA30B BHIBOABI M HAPHCOBATH MepeN BaMu
CKa309HyI0 mcTopuio gocdopa, 6e3 KOTOPOro HET HU IKU3HH, HH
MEICJIH.

% % %

Temuniit momsan, ciabo OCBEMIEHHBIA BHICOKO PACIIONOMKEHHBIM
OKHOM ¢ pemerxoil. Ileus ¢ apoBHAME 7 OOJBIINM KYy3HEUHEIM
MexoM, Gonbmme PeTOPTH, cTejdomuecs KnyOsl meiMa.. Ha cremax
IIOnBaJia PasiMyHbBIe HANNWCH, apabCKme W3PEYeHUs, HEHTarpaMMEL,
acTpPONOMAYECKNe BHIUMCIEHHUSA, KapTHHA 3Be3aHoro Heba m Hebec-
HHX cBeTmi. Ha crosax, Ha mony pasiokeHsl fpeBHVE (OJHAHTEI
B TOJICTHIX KOKAHBIX Iepelierax ¢ KAKAMHE-TO TAHIICTBEHHBIMA 3HA-
kamu. Ha mony Gonbmue 9amm s pacTupasus codeil, rpyas! mec-
Ka, 9eJ0BeIeCKUX KOCTEH, COCYIBI ¢ «KUBOI» BONOM, Ha CTOJE CBep-
Kaomue Kalllm PTYTH, TOHKAE CTAKAaHLL, PETOPTEHI, JKelITHe, OypEle,
Kpaciible U 3eJeHble PACTBOPHL.

N cpenm Bceil 9T0li 006CTAHOBKH CTAapUHHOH aJIXWMMYECKOR Ja-
‘Gopatopun Qurypa CemoBIACOro alxmMAKa, 3aMKHYBIIerocs Ha
Muorue rogsl ot mupa. O miuer, Kak OpeBPaTHTL cepehpo B 30JI0TO,
KaK MCIONb30BAaTh TAWHCTBEHHYI0 CHUIY TOPEHWS, YTOOH U3 OJHOTO
MeTajija HOJYyYuTh OPYTOi.

Ha Tthicaay namos pacTBOpsIeT OH HOPOIIKA W YeJOBEUECKHe KO-
CTH, BHINAPEBAET MOy PA3IMIHBIX ;KUBOTHEIX W JIOfedl, OH HmeT
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dunocopcrmii KaMeHBb, KOTOPBIA CHENaeT CTAPHIX MOJOLBIMH, KOTO-
PHI# HayYWT MOJNYYATh W3 HPOCTOTO MeTajiia JOpOroe 30JI0TO.

B Takoil TaWHCTBEHHOW W CIOKHOH 06eTaHOBKE pEIIajinCh XH-
Mageckne npobmemsr anxmvukamm XVII B, Ho rtmermel 6nuim
DOOBITKA HOJYYUTH 30JI0TO W3 PTYTA HWIK BHIEIATH (PHI0COPCEmIt
KaMeHb 13 Kocrteit. I[Ilpoxoamay rofs!, ONBITE He MPAHOCHIA YCIeXa.
Bce Gompmei#t m Gompmeit TafiHO#l orpymaim cBom aaboparo-
PEE AJIXEMWKHA, OpsS9a pPeNenTH H TOXCTHEe (ONHAHTH CBOHX
3ammcei.

Ho Bor B 1669 r. omEoMy u3 anxmmmioB, paboraBmeMy B
Fambypre, mocuactimsmiiocs. B momeckax jparomeHHOro KaMHS OH
B3AJ CBEKYI0O MOYYy, BEHIOAPHWI €e [[0CYyXa, & UepHEIH OCTATOK IOJ-
Bepr mpoKajumBammioo. CHa%ana oCTOPOMHO, mMOTOM Oojiee CHIBHO
IPOrpeBall OH HTOT OCTATOK, W HA BepXy TPYOKHW CTAJ0 HAKAILIH-
BarbcA 06enoe BOCKOOOpasHOe BEIMECTBO, KOTOPOe, K YAUBISHWIO
alIXHMWUKA, CBETHIIOCH.

Teanx Bpamg — Tak 8Banm 9TOr0 AIXMMEKA — JOJITOE BpEMs
TIHATEeNHHO CKPHIBAJ cBOE OTKPHITHE. TI(eTHH OBUIK HOOHITKE IPY-
rEX aJXHMUKOB HOPOHWKHYTHL B ero jaGopatopmio. CminHEIE Mmpa
cero npuessxann B ['aMOypr m meITanuch KYIWTH ¥ HEro 8Ty TaiHy.
OTkpHITEE NIpOW3BENO OrPOMHOE BIeYATIEHHE, BeIMYANMAE yMEI
XVII B. Geulm WM 3amHTEPECOBAHEI, mojaras, 9TO HalineH (umio-
coficknii KaMeHL. I{aMeHb 5TOT CBETHIICH XOIOJHBIM, CIOKOMHBIM

Cpedneseroeuil asxumur  cgoell swabopamopuu
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CBeTOM; OH OblN Ha3BaH «(XONOZHHIM OLHEM», d CaMO BemecTBO
Hoxy4miio HaspaHme «ocdop» (4To 3HAUAT MO-TPEUECKU: «HECYIIHIA
CBETY).

PobGepr Boitnb — ofEE #3 KpyoHeAmMWX AHTIUACKAX XUMHE-
KoB — 1 Jleit6ann — umocop XVII B.— sammETepecoBamnch O0T-
kpeitneM Bpanpa. OueHn CROpPO OfmH W3 YICHHKOB W ACCHCTEHTOB
Boitna B Jlormore podmics Takmx OpeKPAacHBIX DPe3yJbTaTOB, 4TO
mayke HameuaTtan O0BSABIEHHE B rasere:

«IamkBun, xuMek B JloE#OHS, sKEUBeT Ha TaKOH-TO yimIeE, TOTO-
BHT pPa3HOro pojia leKapcrsa. Kpome Toro, yBemoMiseT Bcex ro6o-
OHTCTBYIOINEX, YTO OH ORUE B JIOHJOHEe MOKeT HW3roTOBIATH goc-
op pasEBIX COPTOB IO 3 )YHTA CTEPIMHTOB 38 YHIHIO).

" Bce me mo 1737 r. momyuerme ¢ocdopa OCTABAIOCH CEK-
peToM anxXWM@KOB. bLecnmiopHbl GBIIM WX NONBITKEA MCIOJBE30BAThH
5TOT 3aMeuaTensEBIH smeMenT. CumTass, 9TO OTKPHIT QumiocodCKmit
KaMeHb, OHE IHITANKCH IPH HOMOINHA cBeTsmierocs Gexoro ocgopa
opeBpamaTh cepebpo B 3010TO, HO 9TO HE YBEHYAJOCH YCIOEXOM.
QDunococrmii KaMeHb He OTKPHIBATX CBOMX 3araj0YHBIX CBOHCTE,
a B3PHIBHI, MHOITA CAYYaBIIMECS BO BpeMA OMBITOB, TOJNHKO IyTrald
ucciaenosareneii. @ocop ocraBalcs TAMHCTBEHHHIM BEMIECTBOM K
He Haxonmi cebe mpmMeHeHws. [omxpo OBLIO DPOHTH HOYTH [Ba
BeKa, mpesie 4eM B CKPOMHON XMMWYECKOW 71abopaTopum XHMUK
JIn6ux oTKpELI eme ofEy Taliny — 3madeHme Qocdopa @ dochop-
HOH KHcmoTHl B kum3HE pacreHmit. Cramo scHO, gto (hocoprse
COeMHEHAS — OCHOBA KWBHE HA HONAX; W B 3Toi naboparopum
srepBbie OBIIA BBICKA3aHA MEICHbB, UTO JJA TOr0, YTOOEI MOBHICHTH
yposKaiiHOCTh, HY’KHO pPAcCcemBaTh IO HONAM COEJMHEHHSA <XOJOM-
HOTO OTHS).

Mur sHaeM, KaKk HeJ{0BePYABO OTHECIHMCHh K 9TUM cjoBam Jlm-
omxa. Ero momslTkE BBecTm yHoOpeHme ceaumTpoil He yBeHUAIHCH
ycIexoM, U IpHBe3eHHHIA Ha Kopabmax m3 panerorn IO:xmoit Awme-
PEKH Tpy3 9Toil coi®, He HaligA moKymareieil, GbI BEIOpOMEH
B Mope. [loaroe BpeMs cumTajiach HEJOCTYHIHO! (aHTasweil BO3-
MOJKHOCTEL WCIOJH30BAHMSA CONEH «X0IOHOTO OTHA» IS yBejmde-
HUS YPOMAsA PrKd W OIIEeHWIHl ¥ Pa3BHTHs cTebis MEHHOr0 BONOK-
mmcTOoro pacrenus — JgpHA. CHOBa MOMKHBI OBLIM HpOATH TORE!
yuopHO# Hayd4HO# paGorsl, moka (ochop He chedalcs OFHEM H3
BaKHEAIIMX XMMATIECKAX BIEMEHTOB B CEIBbCKOM X03fHCTBe.

* % %

Bropoit pacckasz ormocmres: K 1939 r. Ha Cemepe, Ha cximo-
HaX HOKDHTHIX CHEIOM TOPHEIX XpeGToB, mAET IPaHAMO3HAas NOOH-
9a CBETI03eNCHOr0 KaMHS — aNaTuTa, IeHHOI0 HMOJIe3HOr0 MCKOIae-
yvoro. Ero pmoGerBalor B OIpOMHEIX KOJWYECTBAX, COPEBHYACH
¢ pmolOeraeit rochopmra, msBieraemoro Ha Oeperax CpemmseMHOro
Mopsa, B Adppuxe man Dnopmpme. Amatut mocrymaer Ha Goapmime
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Anamumo-negeaunoeas pyda. Ceemanie noaocs, — anamum., memmpte —s
negeaur Xubunckue myndpe. Koavcruil noayocmpos







oboratuTennubie (pabpukwd, e
€ro pasMeNbyualoT, OTAEIAIT OT
BpEeJHEIX COCTaBHBIX dacTeidl m
ONYy9aioT YHCTHI Gensli Imo-
POINOK, pacCHOYaTHIA W MAT-
K@i, Kag MyKa. 3aTeM ero
IPY3SAT B BarOHHI H [ECATKAMMI
M0e37I0B HAIPABIAKT C TaJeKO-
ro 3amonsphsa Ha 3aBOmEl Jle-
mmaTpaga, Mockse, Opeccsl,
Buernnsr, [omb6acca, IlepMu
n Hyii6umesa, u9Tobe TaM,
OOIBEPTHYB €ro  [IeHCTBHUIO
CepHOW KHCIOTHl, TPEBPATHTH
B HOBOE BEI[eCTBO, B HOBHIH
OeXbIi TOPOIIOK — PAacTBOPH-
MBIl pochar must ypoGpemmi. Omeupwimas paspabomra anamumceol
Muamnose: TOHH STHX docdop- pyow. Topa Kyruceymuopp
HHX COGIWHEHHI DaCCEemBaIOT-

ca 0cOOBIME MAIOIMHAME IO IO-

M Hame#dl CTpaHBI, YABAaWBasg YPOIKAUHOCTH JbHA, YBeIMUUBAA
CaXapuCeTOCTh CAXaPHOM CBEKJIBI, YMHOKAS THUCJI0 KOPoboueR XJIOmKa,
OOBHIIMNIAsA MIOAOCPO[HE OTrOPOJHEIX KYIBTYP.

W paccesmmmie Ha monAXx Mejpuaiimme aToMel gocopa IO-
mafaioT B x1e6, OBOmM, B IENbl PAM yHoTpeOlgeMbIX HAMHA IPO-
aykToB. ITopcueTs moKasHBAIOT, ITO B KAKIOM KycKe xieba BecoM
B 100 r Mz cwemaem mo 10000 000 000 000 000 000 000 aTomoB
docdopa, To ecTh KoJocCaIbEYH HuUPPY, KOTOPYI0 TPYLHO BHIpa-
3UTH OOBYHEIMH HAIIMMH CJIOBAMI.

Mser pacckasanm BaM O IIIaBHOM HCTOYHHKe (POCPOPHBIX Cconed
B Hame# cTpaHe — 00 amatmre XmOmECKEmX rop. Ho Kak HE rpas-
OMO3HEL PYREEKEA HoJbCKOro MONYyOCTPOBA, OHM OOHE HE B COCTOSA-
HNA HACHITHTh H0JA Hamed HeoOwarHoit Pomgmmrr docdopoMm, Tak
Kak BcraeT ImpobieMa mepeBoskm. Toro KojmuecTBa BAarOHOB Mapa-
TOIEHHOr0 amaTATOBOTO KOHIEHTPaTa, Koropoe mocrmraer Cmbmpm,
HKasaxcrama u Cpepmeii A3wm, He[0CTATOYHO,— HA TOMOIIb IONAP-
HOMY AamaTATy OPHUXOIAT BHOBH pPAasBeJAaHHBIE MeCTOPOMKIEHHS.
dueprmuno moGHBanT (QocopuTEl BO MHOIHX Mecrax Espo-
meiickoit gactm Colo3a, He MeHee BajKHBEIE MECTODORIEHIS H3BECT-
uH ceituac B Cubupr m B Cpepuedt Asmm. B pasmmummix mecrax Ha-
meil Heo6BATHOH PofmBEH HAYT HOMCKE W Pa3paboTKE HOBHIX Me-
cropomennit. Muerommecs 3anesu gocopara mO3BOIAIOT HAM
HOIYYaTh NECATKH MALINOHOB TOHH (ocopHEIX ymobpeHmii, KoTo-
pble BHOCAT CBOKO ;RUBHTEIBHYIO CHIY Ha KOJXO03HEE W COBXO3HEIE
mojist Hamell CTPAaHBI, MOJHOCTHI0 HACHIMIAS JRABHETBOPHEIMA ATO-
MaM; 3epPHA KOJOCHeB H CTe0Im pacTeHHi.
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Ms=r HapucoBanz BaM [iBe KapTUHLL n3 Hcropun ocdopa: ero ot-
KPHITASA ¥ HCHOJB30BaHUsA B Hamw guw. CBEIOE [ECATA MUIIHOHOB
ToHE (ochopEBIX ymoOpeHmil esxeromHo BhIpabaThIBaeTCs BO BeeM
MUpe; U3 HEX [Ba MIJLINOHA TOHH ocopa paccemBaOTC IO IOJAM.

Ho ¢ocdop mpmer He TOIbKO Ais ymoOpeHmil. 3HAUeHWE 3TOTO
BelecTBa BO3pacTaeT ¢ KUKIHIM rogoM. B HacToslmee BpeMs 5TOT
«XOIIOAHHIH OrOHB» HCIOIL3yeTcs He MeHee uemM B 120 oTpacisx
IPOMBIOLIEHHOCTH.

@Docgop mpesxfie BCero — BeIeCTBO RM3HM X MBICIH; COLEp-
wmaume ¢ocopa B KOCTAX ONpeJIeIAAeT POCT WM HOPMAIBHHOE Pas3BH-
THe KIeTOK KOCTHOIO MO3Ta ¥, B KOHEYHOM cdeTe, 00yCIOBIMBAET
OPOYHOCTH JKEBHIX OpPraHW3MOB. Bricoroe comepsxamme gocdopa
B MOBrOBOM BeINeCTBe YKa3BIBAe€T HA €ro CYIeCTBEHHYIO PONb B
paGore mozra. HemoctaTor docdoprOro nuranmsa segeT k ocaabie-
a0 Bcero opraEmaMma. HemapoM mMeroTcs pasimdHble JeKapcTBa
u (papMameBTHIECKHE IIpeNapartsi, copepsxamue pocdop, KOTOPHIMH
medar caabeix mid BEIBHopaBimBammux Goxbusix. Docdop Hymen
He TOJBKO UeNOBEKY,— OH HYKeH TaK:Ke B OTPOMHHBIX KOJIHYECTBAX
pacterusM u EuBOoTHHIM. DocopHbiME ymOOpeHAAME HEIHE
BayYAnmch yaoOpATH He TONBKO cymly, HO # Mope. B BaMKHy-
TeIX OyxTax m 3amumBax ymoOpenme MOpPCKoil Bomsl pocopoM OvICT-
po ycuiwBaeT pasMHOKEHWE W POCT MeJhYafimx BOAOpOCIed
APYTAX MHUKPOCKOIWYECKAX OPraHWSMOB, 9YTO BCKOpE IPHBOAHT
K IOBLIMEHHOMY pasMHOKeHmIO peiOpl. Ha mammx riasax mpomim
omHITH cHaOmenms (ocopoM HpyHoB okoio JlemmHrpapma, ordero
peiba B HEX cTana BABoe KpYymHee. B mocieHee BpeMs OTrPOMHYIO
poxns mpmobperaer ocop B HM3TOTOBIGHWH PASIATHOTO POJA IIH-
[EBLIX NPOLYKTOB M B 0COOEHHOCTH MWHEDANbHHIX BOA. BHICcokme
cOpTa MEmHEPaIbHEIX BOJX HOJNYYaloT Opm moMomm gocdopHOE Kme-
aotel. Conm $ocopHBEIX KHECIOT, 0COOEHHO MapraHIeBble T JKe-
1e3HbIe, JAOT IPOYHEIe W Hem3MeHseMble HOKPHTHs. MsI 3HaeM, 9T0
Jydmpe cOpTa m3feJuil W3 Hep;KaBeI[ell CTajW HDOJIYydaloT IyTeM
cBoeoOpasnoro moKpHTHA mx (pocopurmMm coxsMu. IloBepxHocTn
CaMOJIeTOB MOKHO CHeJIaTh HepIKaBeIIUMM IPH HOMOMIM TAKHX
dochopEEIX TOKpHTEA. «XOJMORHHIH OroHBY» (ocopa B OBLIEIE
FOXBL CO3[AaJd OFNHY W3 KDPYIHEAmMEX oTpacieil IpOMEBIMIIEEHOCTH,
a EMEHHO cnmyedEyl. Hamug Molofele YmTaTeld He B3HAIT TeX
$oeopHBIX CHOWYEK, KOTOPHIME TOJB30BANACHE [0 H300peTeHwms
CIIWYeK Hamero BpeMeHH. fI elme MOMHIO m3 BpeMeH MOEro AETCTBA
Kopo6ouky ¢ ocOPHHME COXIKAME, KOTOPHIe Jelaluch ¢ KPaCcHEI-
MZ TOJOBKAME WM BaKATANACH OyTeM TpeHHWd 0 KaKoH-HAGYIH mpef-
meT. OcobeBHO I00MINM 38;KATATh 3TH COMYKM O IMOMOMBE GOTHHOK.
Opmako omacHBIe cBOiicTBa (pochopa sacTaBmim ma3obpecTw Apyrzme
COWYKA, KOTOPHIMA M IIONE3YEMCHA MBI B HACTOAIEe BpeMs.

IIpmvenenne ¢ocdopa B cnmukax HDONAN0 KA yHOTPeOUTH
3TO Bem[ecTBO He JJsA XOJOZHOIO OTHA, & I XO0JOJHOI0 TYMAaHA.
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Yuacmue gocgopa ¢ pasauunvix npouseodcmeax

Cropas, gocdop mpespammaercs B PocQopHYI0 KHCIOTY, KOTOPas
TOJIro IJaBaeT B BO3JyXe B BHUJE TPYAHO OCAKIAIOIIErocs TyMaHa.

BoerHag TexHWKa MCHOIB30Balia 3Ty ocobeHHOCTH (hocopHoH
KHECIOTHL Jif CO3MAHUs ABIMOBBHIX 3aBeC. SHAUMTEILHOE KOJIMIECTBO
docopa comep:maT BaxkuraTedpEsle G0MOEI; W B COBpeMeHHOf
BoiiHe (pochopHEIe GOMOEI, PaCHpPOCTPAHAIONME XONOMHEIH OGesblii
TYMaH, CJelaJIACh OHUM U3 CPEJCTB HANAMEHNs ¥ PaspyIleHHs.

Mer He GymeM pacCKasHIBATH O TEX CIOMHEIX XUMAYECKAX IIy-
TAX, OO KOTOPHIM IPoxofmT ¢ocdop B caMoil mpmpope, HaumHas C
rIyOMHHBIX PacUiaBoB, 0 TOHKMX MTONOYEK allaTHTA, X KOHYAA
FREBEIME QUIbTpaMy (MEKDPOOPTraHE3MaMH), yiasimBarommmu ¢oc-
¢op m3 caabEIX PacTBOPOB MOPCKOI BOMEHL.

Hcropma mmrpammm pocdopa B 3eMHON Kope HeolOwnuaitHO mE-
tepecHa. Cynpba ochopa CBASEIBAETCSI CO CIOMKHEIM IIPOIECCOM
xm3Hr w cMepTu. Ho HarammmBaercs ¢ocdop Tam, rme rmbrer
OpraEmdecKas KU3EL W IJle IPOHCXONWT MacceBas rmbesb FKIBOT-
HEIX, Ha CTHIKe MOPCKAX TeUeHUH, T/l COBJAIOTCA MOBOMHEIE KIaf-
ouma. Qochop B 3eMie HAKAMIMBAETCS NBOSAKO: MIH B TIYOHHEHEIX
MEeCTOPOJKIeHHUsIX AMaTHATa, BHJIEIMBIIET0CsS M3 TFOPAYNX PACIIaBOB
MarMbl, HiW B OCTATKAaX CKEIETHHIX dacTed HmBOTHEIX. CIOKHBIN
KpPYroBopoT mpoxommT atoM ocdopa B meropum 3eman. OrpensHEe
3BEHBS €r0 CTPAHCTBOBAHHUI OTKPHITH XMMUKAMHF, FeOXMMZKAMO W
rexnogoramm. Ilpomias cyns0a ero Tepsercs B rIyCHEAX 3eMHEBIX
Heflp, ero Gyaymee — B MUPOBOY IPOMEBIMIIEHHOCTH, Ha CJIOMHBIX
OyTAX TEXHWYECKOr0 Iporpecca.



CEPA—/IBHI'ATE.Ib
XHMHMYECROi NnPOMBIIIJIEHHOCTH

epa ABIAETCH ONHMM W3 CaMBIX HEePBHIX H3BECTHEIX
YeIOBEKY XuMmYecKux B3ieMeHToB. (OHa BeTpeyasach
Bo MHOrEX MecTax mobepempsa CpemnseMHOro MOpS W He
MOTJIa YCKOJB3HYTh OT BHOMAHHUS [PEBHEX HAPONOB — IPEKOB H
pumisnH. ByikaEndeckre m3BepKeHAA HEWBMEHHO BEHHOCHIE C CO-
6ot OTpOMHEBIE KOJXYIECTBA Cephl; M 3alaX CepPHUCTOrO rasa W cepo-
BOJIOpOJIa CIMTAJNICA IPU3HAKOM IeATeNbHOCTH mofi3eMHoro 6ora Byi-
raHa. UncThie, IpO3padHble KPHCTAIIEI CEPHI B KDYIHBIX MECTOPO-
germsax Cunumiannm Obiny 3aMedeHbI 3a MHOTO CTOJIETHH [0 Halmeh
spei. Ocoboe BHMMaHZE OPHBIEKAJIA CIOCOOHOCTH 9TOTO KaMHS BHI-
HIenATs YOYILInBEe rassl. IMeHHO 9T0 He0OBIYHOE CBOHMCTBO 1 GBLIO
OpPUYXHOMA TOTO, YTO CEpa B Te BpeMeHA CYMTANACH OFHUM M3 OCHOB-
HEIX DJIEMEHTOB MHpA.

TlosToMy HeyoWBHWTEIBHO, UYTO B LpPEJACTABICHHUAX [PEBHEX
HaTYPaJIMCTOB, & 0COOEHHO AJIXWMHUKOB, cepa Bcerjfa HIrpana coBep-
UIeHHO HCKIYATEIHHYI0 PONb IPHW ONMCAHWA IPOIECCOB BYIKA-
HIYeCKOA [esATeIbHOCTH WIW 00pasoBaHMs FOPHEIX XpeOTOB m py[-
HBIX JRAI.

Cepa, Kax Kasajoch ajlXUMEKaM, BMecTe ¢ TeM o0jajana Tame-
CTBEHHBIM CBOMCTBOM BEIENSTh HOBHIE BeleCTBA IPW TOPEHHH H
MOTOMY HONIKHA OBLTa ABIATHCH HEHOCTAIOmedl COCTABHOHM YacThIO
¢uiocoCKOro KaMHA, KOTOPHA OHE TaK TIIETHO IIBITANACH
HafiTd, 9TOOE CyMeTh MOJYIHTH HCKYCCTBEHHOE 30JI0TO.

IIpencraBieEre 06 ICHIIOYMTENALHON POIHM Cephl B IPHPOJE
OPEKpPacHO TepefgaHo B 3HAMEeHHTOM Tpakrate JloMoHocoBa
«C10BO 0 POMKEEHMH METAJIOB OT TPsceHnA 3eMiwm». IIpmBonmMm He-
CHOJBKO MeCT, COXpaHsaa OOTaTCTBO W 3BYIHOCTH A3HIKA JIoMOHOCOBA:

«Paccymgass TonmKOoe HOM3eMHOTO OTHS MHOKECTBO, TOTYAC
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MEICJIb ODpamaercs K mIO-
3HAHWI0 MATepu:d, KOTOPYIO
OH cOfiepRuTCA...». «UTo K
K BO3TOpeHHI0 ymoGHee ce-
pe? Yrto & comep:KaHHIO
¥ OWTAHWIO OTHA ee Heoo-
amvee?» «Hawas roprouas
MarepHs u306unbHee OHBIA
73 HeIp 3eMHEIX BEIXONHUT?
Y60 me TOKMO M3 UeyIOCTel
OTHEIBINAINAX TIODP OTPHI-
raeTcA W OpU TOPIOYHEX H3
3eMJIM KAOAMUX KJIl09aX II
OpH CYXHX IOA3eMHEIX OpO-
LYIIHHAX B BEIMKOM MHOKe-
cTBe cobupaercs, HO HET HE
e[MHON PYMHEL, HET IOYTH IIM EQUHOTO0 KaMHsg, KOTOPHIE ObI uepes
B3amMHOE C [PYTEM TpeHwWe He mal oT cebs cepHOro AyXy m He
06Ba8uI 651 TeM ee B cefe IPHACYTCTBHEY... «3aTOPEBIIACE, BEJIHKOE
KOJOUECTBO CepPhl B 36MHOM Hefpe, W DPaCIIAPUB TSIKKAN BOBLYX
B MPOHACTAX, B JEKANIYI0 CBEPXY 3€MI0 OHEIM yOEpAeT, HOHHEMAa-
€T W 10 Pas3HEIM CTOPOHAM Pa3HHIM KOJIMYECTBOM ABUKEHWS Pa3HEI-
Mu 00passl TPSCeHAs OPOHW3BOLUT; M B T€X MECTax Hpeskie BCEro
npopHBaeTca, Ife HafimeT MeHbIe CONPOTHBIEHHS; Pa3pymeHHOM
3eMHOl IIOBEPXHOCTH JIeTKWe YaCcTH BEICTPEIMBAET HAa BO3TYX, KOTO-
pHle, majas, OKPecTHEE MONs 3&HMMAIOT; IpOYHe, PafW BeNHKOi
OrPOMHOCTH, OCHJIZB TATOCTHIO CBOGIO INaMens m 00pymacs, ropy
COCTABJIAIOT. ..

Bupennm MEI, ciymarenn, OpeBendKoe B HeEIpPax 36MHEIX OTH:A
MHOKECTBO B HYKHBISA K ero MHTAHUIO CepPH m300mime, TOBOIbLHOE K
3eMHOMY TPACEHUIO B K IPOW3Be[[eHNI0 ePeMeH BeJIUKNX, Gef[CTBeH-
HBEIX, HO W TOJE3HHX, CTPAITHEIX, HO M YCIAKIeHne OPHHOCAIIIXY.

HefictBurensEo, IIyOHEEI
3eMHBIX HEJIP COMepPIKAT BHAYH-
TeIbHOE KOJIMIECTBO CEpPHl M
IPI CBOEM OXJIAKIEHNH BEINE-
JATOT MHOTO JIETYYHX COeIHHe-
HIOA pasimIHHX METAaJIIOB B CO-
YeTAHAW C CEPOH, MBIMBAKOM,
x10poM, GpomMom m momom. O6
9TOM MBI MOMKEeM CYIuTh He
TOJBKO IIO Bamaxy, CBOMCTBEH-
HOMY BHIJEIIeHAAM BYIKaHOB,
VAYIIIEBEIM copumoHaM IO~
noit Utanmn nnm o6naxam cep-
HACTOTO Ia3a KaMYaTCKAX W3-

Ilodzomoera onwima ¢ nopoxom € aixu-
smuuecroil aabopamopuu (1250 2.)

Dapris nopoxa
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BepKEHUH: cepa BHIHOCHTCH TAKMe W B PACTBOPAX M B TPEIIWHAX
obpasyeT pygHbIe KEIE. BMecTe ¢ MEIMBAKOM M CYpPbMOH, CBOMMHU
ADPY3BAMI W CHYTHHKAME B 9THX JNETYYWX ropauzmx (QIongax, ona
obpasyeT Te MmHepalbl, ©3 KOTOPHX UeloBeK ¢ [PeBHEHMuX BpeMen
no6EIBaeT MUHK W CBWHEN, cepeGpo @ 3010TO.

Ho ma semHO#l moBepXHOCTH 5TH TeMmHble, HEIPO3pagHEe, Oie-
CTANIEe HONHMEeTANINIecKre PYHAE W PasHOTO poja GiecKu m KOJI-
9eflaEbl IOBEPTAIOTCH BO3JEACTBHI0 KHUCIOPORa BO3AYXa H BOJEHI;
mocefHHe NeHCTBYIOT Ha COEINWHEHMA cepbl M 00pasyiT HOBEE CO-
eMUHeHNs, & CePy OKUCIAIOT B CEPHUCTHIA ra3. Mer 3HaeM 9TOT ras
o 3amaxy ceprHX camyer. On 06pasyeT ¢ BOJOil CEPHECTYIO I cep-
HYI0 KWCIOTHL.

ITomo6EEIM o6pasom cepa ® ee HPOMYKTHl BHIGENAIOTCSA OpE
ORHCJEeHAN OONBINEX KOJYENAHHBIX JHWH3, Pa3pyMAIOT OKpPYMKAI0-
mue IOPORBI W, COENWHSAACH ¢ (ojiee YCTOMYMBHIME 3JIeMEHTAMH,
NAI0T B KOHI[e KOHIOB T'MIC uim Apyrze Muuepansl. Hyxuo ckasats,
9TO CepHAas KHWCIOoTa, KoTopas 00pasyerca B MECTOPOMKIEHUAX KO-
4ef[aHOB, a TaKiKe W TaM, rje JoOHBAOT CaMOPOJHYIO cepy, obia-
HaeT paspymATeIbHEIMA CBOXCTBAMMU.

Benovmuaerca pymamk Menmmoropek mHa IOmmoM Ypaise, rme
BBIIeJICHV s CEePHOA KWCIOTH OPW OKHCIEHWH KOJYeaHa HacTOIBKO
BEJNEKH, IT0 yOepeuncs OT ee sOBUTON [eATENHHOCTH HET HEKAKOR
BO3MOKHOCTH, B Ofie’KNa Bcex pabodmx, BaHATHIX HA HTHX PYIHE-
KaX, 09eHb OBICTPO IPHXOAUT B HETONHOCTE.

Paboras B KapakyMCKEX IeCKax, MBI He SHAJW DTOr0 CBOMCTBA
CepHBIX MeCTOPOKIeHN; W KOI7la Hamm o0pasmbl CePHOR PYMEL, aK-
RVpaTHO 3aBepHYTHIE B GyMary, npuOsinm B JleHmHIpaj, 0Kas3ajuocs,
gro GyMara cOBEPINEHHO pPasheleHa, OT 3TMKETOK OCTANHCH TOJBKO
OTHelIbHEIe OOPHIBEMA, a MECTaMd OKA3aliiCh IOBPEKIEHHBIME HarKe
amukd. Bumopnmka sTEX GefcTBEWH, DPHPOAHYI0 CEPHYIO KHCJIO-
Ty, OPUILIOCH OMMCATH KAK HOBEIA CaMOCTOSATEIBHBIA JKANKUE MH-
HepaJ.

KapakyMckaa pypma oTImJaercsa TeM, 9TO COCTOHT W3 CMecl!
ecra ¢ Cepoil.

Yr0661 BEIENIATH YHCTYIO cepy, mEmeHep-xuMux I1. A. Boxkos
UpeJIOMANI OPWTMHANBHLIM cmocob. B koren, paborarommii mon
0oNBEIMMM NaBICHMEM, 3aKIATLIBAIOT MEJNKYI0 PYAY, HAJIHBAIOT BOALY,
KOTeJI repMeTHYeCKN 3aKPHIBAIOT, B HEr0 OPONYCKAIOT X3 IapOBOTO
KOTJIa map Iof faBieHneM B 5—6 ammocdep. Temmeparypa B aBTO-
knase gocturaer 130—140°, cepa mraBuTca m cobmpaeTcs B HUMKHEH
4acTW KOTJa, TOrfa KaK IeCoK W IimHA, B30ANTHBaeMble HApOM,
VBIGKAIOTCA KBepxy. Uepes HEKOTOpOe BpeMs OTKPHIBAIOT KpaH,
i1 cepa CHOOKOWHON cTpye#l cCTeKaeT B CHEOHUAIbHBEIE JIOTKHU.
Becr mpomecc mnaBKE [IHTCA OKOJO ABYX dacoB. Tak mpocTto
PeIluId COBETCKNE WHMKeHEepH Npo0ieMy OYHCTKE KapaKyMCKo#
GepHL.
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Cepnvie 6yeprr ¢ Kapa-Kymazx. Typumencras CCP

Cepa mHemomro ocraeTcss B CBOEM NEPBOHAYANLHOM  BHJIE:
OHA CKOPO COGNUHAETCA C PA3IMYHBEIMA MeTaluiaMm, obpasyer B
BYJIKAHMYECKAX pafOHAX CHKOINIGHHA ANYHHTA, OEIEIMH ISTHA-
MH HJIE HOJNOCAMHA pPACXOAAIErocs BOKPYr MeHCTBYIOIUX BYIl-
KaHOB.

Hexoropsie acTpOHOMEI MyMaioT, YTO HMEHHO AJIyHHTOM 06y-
CIOBAMBAIOTCA Te Gexpie opeoisl m Oeinie JydYW, KOTOPHE OKPY-
AT KpaTephl JYHHBIX TOp.

Boapmoe xoguuecTBO OKHCIEHHOR cepel HAXOOATCHA B COe-
OWHEeHNW ¢ KalbOmeM. Takoe cOeNHHEHHE [JOBOJBHO TPYMHO pac-
TBOPEMO B Ja60paTOPHHIX YCJIOBHAX, HO 3aTO 5TO JOCTATOYHO HOJ-
BIJKHOE COEf[HHEHWE B 3eMJje. JTO COeJUHEHHE, KOTOpOe MEI
Ha3blBaeM THICOM, B OOJNBIINX KOJWYECTBAX OCAMKIAETCA B BHUJIE
MOIIHALIX CIIOEB B CONAHKIX 03€pax W YCHIXAIOMUX MODCKEX Oac-
ceriHaX.

Ho ma sToM He 3aKaHYMBAeTCA WCTOPHA CEPHl HA B3eMHOiA
noBepxHOocTd. YacTh CepHOI KHECIOTH BHOBb IPEBPAM[AeTCsS B Ias;
OeNsd psAfl MEKPOOPTaHW3MOB BOCCTAHABIMBAET COPY; W3 PAacTBO-
pOB ee comeii 06pasyloTCsa CepOBOAOPON W JeTydme Taskl, KOTOPHE
B TIPaHAHO3HLIX KOJHWYECTBAX BHIHOCATCHA He(PTEHOCHKIMH BOMA-
MH, HachmaioT co6oi Bo3myxX B GOJOTHCTHIX HH3WHAX, & B pAMIE
JIAMAaHOB u 03ep 06pasyioT 4epHYI0 HIWCTYI0 Maccy, KOTOPYI MEI
Ha3EIBaeM Jie4eOHOH IpA3hi0 B MIIPOKO HCIONB3YyeM [If JIeYeHNs B
Hprumy 7 ma Kasrase.
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OrpomHas wacTh cepHl ylIeTaeT B BOBIYX B BHUAE CEPOBOJOPOA,
BHOBB BO3Bpalnasich B NOAgBH;KHYI0 gopmy. Takum obGpasoM sasep-
IDAeTCs ONUH M3 MUKJIOB CIOKHOTO KPYrOBOPOTA 3TOTO HIEMEHTa B
Te0JIOTMIECKO MCTOPHE 3eMIIH.

Ho uenoBer pesko m3MeHmI myTwm, KOTOpEIE OPOXOAHUT cepa Ha
3deMile; OHa OKa3anach NEHHEAMAM OOHERTOM IPOMEIMITIEHHOCTH.
B umctom Bmpme ee MmpoBas fo6wi9a COCTaBASET JHUIIb MIJLIHOH
TOHH B Ioji. B coegquHeHnAX jKe ¢ yKene30M, M3 KOTOPHIX IIOIydaeT-
cA cepa JJs KHCJIOTH, ee fOOBIBAIOT B TOX JECATKE MHIJIIZOHOB
TOHH-

Cepa crama OCHOBO# XMMWYECKOIT HPOMHIIEHHOCTH; U TPYRHO
UKe [ePeYmciuTh Té OTPACHE HPOMBIJIEHHON TeXHHKW, THe OHa
npEMeHsieTcsA. S HazoBy nmmib
caMble rIaBHEIe W3 HEX, HO U
I3 9TUX OpmMepoB OymeT BUM-
HO, 4T0 Ge3 Cepsl NpPOMBIMJIeH-
HOCTDb CYIeCTBOBATH He MOKeT.

Cepa mymHA [ HOIyde-
; Hus OyMmard, Neinrynonia, Kpa-
o COK, GOJBIIMHCTBA JIEKApCTB,
CHHYeK, ANA OYnCTKH GeH3mHa,
smpa, Maceld, A IPHATOTOB-
Jerus PocopHEX yHoOpeHmii,
KYIIOPOCOB, KBAacI[OB, CO[IHI,
crerna, Opoma, foma. Bes Hee
TPYJHO HOJYYIUTH a30THYIO, CO-
IAHYI0 W YKCYCHYH KHCIOTH;
¥ IOHATHO, 9T0. B HCTOPHA IIPO-
MEBIIIJIEEHOTO PA3BHTHSA C HAYa-
aa XIX B. cepa mrpaeT orpom-
HyI0 pons. B Buje cepHoil Km-
CJOTH OHA HYKHA A MONyde-
Hus JAHAMWTA, & HCIONb30Ba-
HEe ee B YEPHOM LOPOXE cfie-
JaJ0 ee COBEepIIeHHO HeobXo-
IEMOfi [NsA  OTHECTPEIBHOTO

M 4 b1
o tia,.

\ W
7 4
BypoBay
BhuG
Ul S G

OPYIKHA.
Ycemanoeka Oas Goboiuu  cepur us Tosromy Goprba 3a cepy
2nyboroii 6ypoeoti creaxcunwl. Ile- OPOXOAUT HYepe3 BCIO HCTOPHIO
pespemule napsil 609vt u cocamulii 60a- XVIII B. lIOJII‘OB BpeMs eIuH-

dyx HaeHemames no 06oiinvim mpy-

6am 6 ussecmnaAru, codepicawue ce- CTBEHHNM MOCTABIMKOM CEPH

pY, u naaeam ee. Hubran cepa ovura Cummnma. Oma Haxopnw-
nodHuMaemcs no koabvyeeomy npo- Jach B PYKax HTalbAHCKOIO
cmpancmey empyéa:l:u 6blLAUBAEMCH KOPOJIeBCTBA, W MHOTO pas ¢

HA N06eprHOCMY, eae aacmbvleaem £
¢ Gude ApCMNTG NPRRAYRITOEND magana XVIII B. agrnmitckme

HOHOALLIMOE dperarte 6ombaprEpoBanin
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Vuacmue cepwl ¢ pasauunvix npoussodcmeax

cunuianiickue Oepera, cTpeMsch OBIameTh STuM GoratcrBoM. Ho
3aTeM MBEIHl OTKPHLIN CHOCcO0 MOJYUeHWS CepH 1 CePHOH KMCIOTEH
u3 KondgemaHa. OrpoMEBIE HCHAHCKEE MECTOPOMKAEHHSA KoIde-
JTaHOB cHelaluch OOBEKTOM BHHMAHHS BCEX eBpPOLEMCKEX TIocy-
JapcTB, ¥ TOIfa aHIawmiickme peratsl mosBmiuch y Oeperos Mcma-
HEH, 9TOOHI OBJIAJIETh W STAM HCTOYHWKOM CEepHl U CEPHO# KUCIOTHI.
Cmmunumiickwe MecTOpOMR[eHus Oblim 3a6pOIIEHE], BCe BHHMAHME
CKOHIIEHTPUPOBAJOCH Ha Vcmammm.

Ho Bor B AMepwKe OTKDHITH IepBbie Gorareiiilime MeCTODPOK-
IleHEs cepsl Ha monyocrpose Diopupa.

B morome 3a mpuwOmuiblo 37ech OBLI IpejioyKeH HA IIEPBEI
B3TJIsAN COBEPIIEHHO HEBEPOATHEIA METOJ: CTAlTH HAKAYMBATDH B TIY-
OMHBI HeperpeTsle Iaphl BOJHI, KOTOPHe Gilaromaps HU3KOHM TeMmIie-
paType miaBleHmsa cepsl, 119°, pacmnaBiamm ee BHYTPH BeMiH
O BHTAIKABAIN B JKUIKOM BHJE HA IIOBEPXHOCTb.

Yranocs moCTpoMTh MEPBYI0 YCTAHOBRY NS OTKAYKH DACIIaB-
IeHHO# cepHl, KoTopas BrIOpachiBaiach Ha 3eMJI0 H 3aCTHIBANIA B
BHJle TPOMAJHEIX XOJMOB.

ITOT MeTO[ OYeHHL TPOM3BOJHUTENEH, H B AMepHKe CTald IO-
Iy9aTh ¢ ero MOMOIIHI0 TPaHAWO3HbIe KosnmuecTBa cepsl. WTampan-
CKHe W HCIAHCKHEe MECTOPOMKIGHMA OTOImNM HA BTOPOH IIaH.
W ceOBa HOBas, GuecTAINas MHICIL POKIAETCS B CTPAHEe CEPHHUCTHIX
pyR, B noaspuo#t IlIsenuu. Ha omgEoM m3 3aBOJOB CTaid MOIydYaTh
cepy momyTHO npum 00paboTHe KONYeJaHHHIX PYA.

OnATh WCTOYHWKOM CePH  OKA3HBAETCA CEePHHCTHI MeTalll,
W CHOBA CyOs0OBI CepHO#l KHWCIOTH HePecTPpamBalOTCA Ha HOBHIH
Jap.
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A1 paccrassiBaro 06 9TOM, ITOOBI BHI IOHSIH, KaK CIOMHO Me-
HseTcs WHOTHA HMCIOIH30BAaHME BEIIeCTBA B IPOMEBIIIIEHHOCTH, B
3aBHCUMOCTH OT YCIIEXOB TeXHHYECKOH TBOPUECKON MEICIW. ITh
HOBEIE METOHH BOILIW B MCTOPHI0 HayKw; OHE KOPEHHEIM 00pasoM
U3MEeHWIA TEeXHWKY W3BJIeUeHMs cephl. HemapoM B OfHOM ©U3:
UTAIbAHCKAX FKYPHAJIOB OBINO CKa3aHO, YTO HOBHIe METOABI «yOmim»
nacenenve Cumuinm, 3aCTaBEB €T0 BECTH HOJYTOJNOFHYIO HKH3HD —
BBIPAIIWBATE HA CBOMX OEMHEIX INIAHTAAAX ANEJILCHHEI W IACTH
K03 Ha BBIMUKEHHBIX COJHIEM FOPHEIX HmactOmmiax.

TaxoBbl pesymbTaThl TEXHHYECKOr0 Mporpecca B YCIOBHAX Ka-
[UTATA3MA.

TonpKo mpm commanzmaMe TBOPYECKAs. MBICIEL Y€JI0BEKAa, HAXOMs
HOBBIe IyTH HCIOJNH30BAHUA IPEPOTHOTO CHPHSI, MOMKET HAOPaBHThL
porarcTBa HPHPOABl Ha NONB3Y BceMY dUeloBeUecTBY, Ha Ouarc
BCEMY MHPY.



RAJBIHII—CHMBOJ
NPOYHOCTH

AHaMKAE, KOTJa s OCTaHOBHJCSA Hpoesgom B Hosopoc-

cujicke, Ko MBEe 00parmiach rpynna uHeHepHO-TeXHH-

9ecKknx pabOTHMKOB OTPOMHBIX IEMEHTHbIX 3aBOJ[0B, pac-
IONOREEHBIX OKONO TOPOfa, ¢ mpockboil mpodects y HUX B Kiybe
JeRnui0 06 W3BECTHAKAX W MepreiisiX, KOTOPHE SBJIAIOTCA OCHOB-
BEIM CHIpBEM O OEeMeHTA.

MEe NDpEIIIOCsE WM OTBETHTH, YTO A COBEPIIEHHO HE3HAKOM
¢ oToii TeMoi. fl xopomo 3HaI0, 4TO OCHOBOHl M3BECTH W IEMEHTA
SABIAIOTCA PasHEIe COPTA MBBECTHAKOB; XOPOMIO 3HAK, KAKYIO IEH-
HOCTH HMEIOT XOPOIlue W3BECTb W HEMEHT; s PACCKasaj mM O ToM,
¢ KakmM TPYAOM MHOJy9aju STA ABA HYHHHX IPOLYKTA A ceBep-
HEX CTPOEK.

TIpocTyio m3BecTh OOBIKHOBEHHO BHIIWCHIBAIE ¢ Banpafickmx
BHICOT, 82 IMOJTOPH THCAYA KAJOMETPOB OT HOBOCTPOAIIAXCH IEHT-
PoB, a meMeHT el m3 HoBopoccHmiicka OKPYKHOM HOpPOroil — dwe-
pes mops Yepmoe, Jreiickoe m CpenmaeMHOe, ATIaHTHYECKHEA 1
JlemoBuTEIA OKeaHBI; PACCKA3al WM, YTO A LOITOMY LPEKPAaCHO
HOHAMAI0 COBEPIIeHHO MCKIIOUNTENLHOe BHAUeHNE N3BECTH B JKUBHA
U CTPOHUTENLCTBE, HO CaM s M3BECTHAKAMIE HEKOIZA HE 3aHEMAJCH M
HUYEro 0 HUX HE 3HAI.

— Torma paccrassuTe HaM 0 KaJIbIAH,— CKa3aJl ORHH W3 WH-
JKEHepOB, MOTYePKHABAs, YTO OCHOBOU BCeX M3BECTHAKOB ABISACTCS
MeTaJUl KalbOuil,— paccKaskmTe 0 TOM, YTO coboil mpencraBiser
5TOT METAJJI ¢ TOYKH 3PEHHA [eOXUMWE, KAKOBEL €T0 CBOMCTBa, Ka-
KoBa ero cyznn0a, rje W Kak OH HAKAIIZBAETCH W IOYEMY HMEHHO
OH CO37aeT KpPacoTy MpaMoOpOB W IPHWAAeT TaKue IeHHHBIE TeXHWYe-
CKWe CBOMCTBA M3BECTHAKAM M IEMEHTHBIM MepreldM.

f1 mpouyen mM mekmmi0 Ha 3Ty TeMYy — W TAaK TOSBHICH
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pacckas 00 aToMax KaJpOuf B
e MEPO3IAaHHY, KOTOPEIH A IpH-
y n Ik BOIKY HEKE.
’ — Bm  paboraere B Te-
MEHTHOX IIPOMEIIIIEHHOCTH, B
OPOMEIIINIEEHOCTH  BAMKYIIEX
BellecTB, BajKHEHIMe# oTpaciu
CTPOMTENbHON HPOMHIIIIEHHO-
CTH, JJIA Bac HMCTOPHA aTOMOB
KANIBOUA MPEICTaBIgeT 0cobeH-
HBI HmHTepec.

XuMuRy 7 QU3WKKM HAM IO-
BOPAT, 49T0 KaJBIUH 3aHEMAaeT
B MemgeneeBCKOR cmcTeMe CO-
BepIIeHHO 0c000e MecTo, ero
gomep o nopanry 20. To 3HA-
9nT, YTO OH COCTOHMT H3 ANpA,
TO €CTh M3 MeJIbYalIINX YaCTHh-
9eK — IOPOTOHOB W HEHTPOHOB,
I [OBajgmaTH CBOOONHBEIX OTpH-

BF“%‘W'OW”W” AT it s OATeJBHO 3aPAMEHHBIX 9acTH-

3060 g o

@ «Ormabper. Hoscpoccutick YeK, KOTOPEIE MEI HA3BIBAEM
SIIEKTPOHA M.

Uucmo 40 ompepmenster co6oif aTOMHBIA Bec 3TOro 3IIEMEHTR,
PacIoyIoKeHHOT0 BO BTOPOH rpymme MeHMeldeeBCKOR cHCTEMH, BO
BTOPOM ee psAfy. B cBomx coemmEenmsix oH Tpe6yeT NIA MONTyIeHHS
YCTOMYMBEIX MONERYJN MBYX OTPUIATENLHEIX 3apamoB. Hax rosopar
XIMUKH, €r0 BAaJIE€HTHOCTL PABHA ABYM.

Ber BmpmTe, YTO MHe IPHIIIOCH IPH 9TOM IEPEYUCIEHHAW IIPH-
BOJUTH UL, KPATHEE YeTHpeM. B reoxmMunm 9T0 0YeHb BajKEEIe
gmcsia. Mer 8HaeM W B JKUBHMN, 9TO KOIT]Ja MBI XOTWM 4T0-Iu00 CcHe-
JIaThH YCTOMYABEIM, TO MBI BCerja mpmferaeM K 3THM dYmCIaM; Tak,
HaIpEMep, CTOJ MMEEeT YeThipe HOMKKH. YCTOMYMBOE Telo, BCAKAS
MOCTPOHKa OOHIYHO CHMMETPHYHEI, TAK YTO IIPaBas @ JeBasg HOJO-
BHAHEL CXOJHEL.

Uncno 2 m wmena 4, 20 u 40 roBopsT HaM 06 MCKIIOIHTENBHOI
YCTOMYMBOCTH W ATOMOB KAJIbIUA, M MHl [fajke €Ile He 3HAEM Tex
COTeH MEJIIMOHOB IPaf[ycoB, KOTOPEE MOLYT PaspyIoHTh STy IPOY-
HYI0 MOCTPOWKY 113 MaleHBKOIO fApa W GBICTPO HecyIeics BOKPYT
Hero Iies sl U3 ABafaT OTPUNATeIbHEX mIaHeT. U mo mMepe Toro
Kak acTPoM3MEM HAYMHAIOT MOHWMATH CTPOEHHE BCErO MEpa, BCE
Oonee n Goijiee BHIPMCOBEIBAETCS OIPOMHAA POJb aTOMOB KAJBIHS
B MHOpO3IaHNM.

Bor commHeuHas KOpOHA B MEPHON COIHEYHOIo 3aTMeHHs. [larke
IPOCTHIM TIA30M BHMIHE! TPAHAHO3HEE IPoTyOepanmsl, BHOPOCH Ha
PacCTOAHNE COTEH THICHY KHJIOMETPOB HAKANEHHEIX, OBICTPO MYa-
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EXcA 9acTHI METANIOB; IIABHYIO POIb cpefu HOX ATPaeT Kallb-
puii. CoBepIIeHEFIMEA METO[aMH HAIIIM aCTPOHOMAaM YAaJoCh Ceii-
9ac y3HaTh, YeM HANONHEHH MEXIIaHeTHLIe OpocTpaHcTBa. Memnmy
pPacCessHHEIMT B3Be3THEIMA TYMAHHOCTSMH BCE€ MHPOBOE IIPOCTPAH-
CTBO IPOHM3aHO MYAIIAMMWCH JETKUMH ATOMaM¥ HEKOTOPHIX XWMU-
9eCKZX DIEeMEHTOB; W CHOBA Cpefd HHX GOJbIOYI0 POJIH HTPAET Kallb-
OUi HapaBHEe ¢ HATPHEM.

Ho BoT, mOKOpHEIE BarOHAM HPUTAMKEHHA, KAKHE-TO MUYAIIHECH
9aCTUIF MEPO3[AEUs, ONACHBAA CBOH CIOMHEIE HYTH, 3aJIETAIOT
K HaM Ha 3emimio. OHE majamT B BUJe METEQPHTOB, H CHOBA Kalb-
IOuii ArpaeT B HAX OrPOMHYI0 poik. VI ma mameit Semie TpynHo cebe
IPeACTAaBATh KaKoH-HmOymb MeTass, KoTopbli mMen Obl Goinmee
3HadeHNe BO BCEX CIOKHEIX cynhbax oOpasoBamms 3eMHOH KOpHI,
COBTIAHWS JKU3HA W TEXHWIECKOTO IIPOrpecca.

Eme B Te Bpemena, Korga pacliiaBieHHBIE MAacChl KHWIIEIW H§
HOBEPXHOCTH 3eMild, KOrJla MOCTeNeHHO OTeIATICE TAMeNble IapH,
obpasysa atmochepy, m CIym[aiuCh NIEPBEe KAIUIX BOIHI, CO3/IaBasg
BEJIMKHE OKEAaHH W MOps, KAJbIOAH, BMECTe CO CBOMM JPYroM Mar-
HUeM, TAKUM JKe IUIOTHHIM ¥ IPOYHBIM, TAKEM Ke YETHHIM 3JIeMEH-
toM (HOMep ero 12), sBusAmCcs OmHMM W3 CAMBIX BajKHBIX METAJLIOB
3emunn.

B pasEEIX mOpoiax, KOTOPHE TOrfa H3IHBANACH HA IOBEPX-
HOCTh WIIV 3aCTHBAJNM B IIy0WHAX, aTOMBI KaJAbIWA W MArHus ATpa-
ma ocobyio poas. [lHo Gomsmimx oxeaHOB, oco0erHo Twmxoro, erme
O celfidac BHICTIAHO 6a3a/bTOBOM IOCTENHI0, B KOTOPO# ATOMEI Kalb-
nuA EMenT 0onbloioe 3HAYEHWE, W MBI 3HAEM, UTO HANIA MATEPUKH
[mIaBaloT Ha 3Toi 6asainToBOH mocTenm, obpasylomeil Kak GBI CBOE-
00pasHyI0 TOHKYI0 S3aCTHIBIIYI0 KOPY HA pacliiaBax TIyOwH.

TeoxmMuKE fgaske MOACYMTANN, YTO B COCTAB 3eMHOM KOPHI BXO-
naT mo Becy 3,4% wamemua m 2% wmarmEma. OHE cBA3aim 3aKOHEB
pacIpocTpaHeHAd KaubOusd ¢ 3aMEYaTEJIbHEIME CBOHCTBAMH CaMOTO
aToMa KaJbOus, C YETHOCTHIO €ro SJIEKTPOHOB, C YAUBHTEJIBLHOII
YCTOHUIMBOCTHI0 9TON NIpPEKpPacHO# COBePIIEeHHOH HOCTPOMKE MHpa.

Cpasy sxe mociie o6pasoBaHHsA 36MHOI KOPH HAYalUCh CJOK-
HEle IYyTH CTPAHCTBOBAHMUA THX aTOMOB.

WsBep:xerns ByIKAaHOB B Te [ajleKme BpeMeHa BEIHOCHIH C
coboit GoJBIIME KONMUecTBA YTOILHOM KHUCIOTH. Tskensie obmaka
BO3HyMmMHOK arMoceps, HACHIEEHON HapaM® BOMH M YIVIEKHCIO-
TH, OKPYKald 3eMii0, paspymas 3eMHYI0 IIOBEeDXHOCTh, CHOCA
B IHKMX IEPBUYHBIX OypAX eme ropsdme MaccChH 3eMiId. Tak Ha-
gajicsa caMbIii MHTePecHEI 5Tal B MCTOPHE CTPAHCTBOBAHLN aTOMOB
KaJbnms.

C yriermeioTod Kanpluil [aBaj IOPOYHEIE, YCTOMYMBLIE COEMH-
merus. [Ipm m36biTke yrieKmciaoTH KapboHAT KajibOusa HepeHOCHI-
¢S BOfaMu; IIPW MOTepe YIIEeKUCIOTH OH OcasKfalics B BmAe beaora
KPHCTAJIIINYECKOr0 MOPOIIKA.
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Tax o06pasoBEIBaNmCh, MOII-
HBEIE CJIOH W3BECTHSIKOB. TaM,
rfe HAHOCH 3EeMHOH HoBepx-
HOCTH HAKAINIABANH OCTATKH
[JIAH, 0CAKIOANECH CIOH Mepre-
neii. BypHEle #Bmmenma mop-
3eMHEIX pAaCKaleHHHIX Maecc,
BPHIBAIOIIAXCSA B CJIOW H3BECT-
HAKOB, OOKHTralli HX CBOMMMU
DapaMm B THICAYH TPafycoB I
OpeBpamanm B OelocHEKHEIE
IOPEL MpaMopa.

Ho BoT m3 cHOKHEIX KiIy6-
KOB KAaKHX-TO COEIMHEHUWH YT-
Jepofa 3apORMIHCH IepBHe
KOMKH OpPTaEWYECKOro BelecT-
Ba. IlocTeneHAO yCIORHEANECD

3TH KOJJIOWOANIbHEIC Kese0b-

Mexanusupoearnas 0o6viua 6en020
Mpasmopa Ha K 0eN2UHCKEOM MEeCmo- paaﬁﬂe MaCCH, HaTOMHEHA0-
poscderuu. Yeanbuncran 06a. mue Me[ys Hamero YepHOro
MOpsI; 3apOKIalifch B HHX HO-
BEI€ CBOHCTBa — CBOMCTBA IRU-
BOii KieTkm. Bemmkme sarombl spomorum, Gops0H 3a cymecTBOBa-
ume, 60prOEI 3a [adbHelInee pasBUTHE PONA YCIOMKHAIE STH MOJe-
KyJbl, OPUBOJEIZ WX K HOBHIM COYETAHHMAM, H HOBEIE CBOMCTBa
MOABJAJNNC, Ha OCHOBe BENWKAX BaKOHOB OPTaHWYECKOr0 MHEpA.
Iocremenro porkpanacs EusHb... CHAYala B BHIE€ OPOCTHIX KIETOK
CPefd rOopAY’MX MoOpeil W OKeaHOB, IOTOM B Bmje 0ollee CIOMKHBEIX
MHOTOKJIETOYHEIX OPTaHW3MOB, H TaK BINIOTH [0 CAMOIO COBEpIIEH-
HOT'0 OpraHW3Ma Ha 3eMJie — 9YelloBeKa. B 9TOM mOCTeneHHOM YCIoK-
HeHMF POCTa KAKOT0 OpraHm3Ma OTpPasKajiach BCe BpeMs Gopnba
33 co3faHWe IIPOYHOTO0, YCTOUIMBOro Tejia. MsArkoe, ympyroe Teio
JKIBOTHOrO ObLI0 Ge33amuTHO mepefl BparaMu, KOTOPEIe HA KajKIOM
mary ero pa3phlBaly W YHUYTOKAJIH. SAMBOe BEMECTBO B IpOIEcce
[OCTENeHHON SBOJIONHWE Bce Oonbme m OONbINE CTPEMHUIOCH BaIH-
Ttk ceba. Hamo OBIo cosparh mim Karyo-TO HEIPOHHNAEMYIO
000JI09Ky BOKPYT MATKOTO Tella, Y4TOOBI MOKHO OBLIO CHPATATHCA
3a HeH, Kak 3a OpoHeld, mim Ke HYyKeH ObLI KPEeNKWil BHYTPEHHMI
0CTOB — TO, 9TO MBI Ha3HIBAEM CKEJIeTOM, 9TO0H MATKOEe TeI0 MOTIIO
IIPOYHO JepPIKATHCS HA TBEPHBIX KOCTAX. V mCTOPHS JKUBHE HAM IIO-
KaBBIBAET, YTO B 9THAX MOUCKAX TBEP/IOTO K IIPOTHOT0 MaTepruasa Kajib-
1uii CHIpas coBepmenHo ocoberny0 pols. CHaYaIa B pAKOBHHKE BO-
BreKancs GochopHOKACIHN KalbOA; ¥ NepBhle PAKyIIKA, KOTOPEIe
BCTPEYAIOTCS B MCTOPUH 3eMHOU KOPHI, OBIM M3 MEHepaja amaTHTA.

OpHako 3TOT MyTh OKAasajicad He CaMbIM HpaBHIALHEIM; (ocdop
ITYJKEeH i caMo#l JKWSHH, HO He BCIOLY 6r0 3amachl TaK BEJIAKH,

112




4TOOGEl MOKHO OBLIO JIETKO MOCTPOHTEL IPOYHYI DaKOBHHY; HCTO-
pus pPa3BUTHA JKABOTHOIO W DACTHTEJIHHOr0 MHUpA HOKAa3aia, 4To
ropasno BHITOfHee CTPOMTH NPOYHEE 4acTH W3 APYTHX, Maxopac-
TBOPHMEIX COEUHEHHN — OIaja, CePHOKHCIBIX CTPOHNAA u Gapus;
HO B 0CODEHHOCTH OKA3aJCsi NPUTONHLIM YIIEKHCIBIH KaIbIumil.

Ilpaspma, He MeHee HY:RHEIM okasajicg u gocdop: B To Bpems,
KaK PaslIMYHOTO POZA MOJIIOCKE U PaYKH, 4 TAKKe ONHOKIETOYHEIE
OpraEm3MHl CTANN ITAPOKO HCHONb30BATE YIIOKMCIbIH KaJIbIAN I
CBOHX KPACHBHIX PAKYIIEK, CKeIIeTHEIE YacTH HA36MHBIX ;KEBOTHEIX
cranm cTpomThesi w3 (PochOpHOKACIHEIX cojeir. HocTh denoBexa mima
KPYIHOTO JKHBOTHOTO COCTOMT H3 (hocdaTra KaIbOHs, KOTOPHIA
JIOBOJIBHO OJIMBOK IO CBOeH IPHWPOJE K HaIlleMy MUHEpaly amaTury.
Ho = Tyr m rTaM KaibOuil Wrpal 3HAYWTENBHYI0 ponb. PasHm-
ma Obula TONBKO B TOM, 9UTO CKelleT 4ellOBEKAa CTPOWICA U3
docdara 3TOrO0 METANIA, & PAKOBUHKE — OPEEMYIECTBEHHO U3 Kap-
6omaTa.

Tpyneo ceGe mpefcTaBuTh Goliee 3aMeYaTeNLEYI0 KAPTHHY, 46M
T4, KOTOPas PHECYETCS Uepef HATYPAIWCTOM, KOTTa O IOLXOTAT K
6epery, manpumep, Cpequ3eMHOr0 MOpA.

I moMEI0, KaK emie MOJORHM Ie0JIOTOM 51 BIIEPBHIE HOIAJ OKOJIO
Ilerym Ba cranmcrrii Geper Hepsu. fI 6bur mopaskeH KpacoTod u
MHoOroobpasmeM paKyOIeK, PA3HONBETHHIX BONOPOCHeEH, paKoB-OT-
IIeJIBPHAKOB C KX KPACHBHIMEW WM3BECTHOBLIMA JOMHKAMH, pPasimd-
HEIX MOJUIIOCKOB, IEJHX KOJOHAA MINAHOK W PABJIMYHEIX H3BECTKO-
BEIX KOPaujoB. fl COBEPIIEHHO NOrpPy3mJCs B 9TOT UyNECHEIA MEpP
[OPO3PAvHON BOAH, CKBO3H CHHEBY KOTODOHl CBEPKAJM BCEMHE IIBe-
TaMH Pagyrd pasHooOpas3HEE COSNUHEHWS BCE TOTO Ke YIIIEKHCIOro
Kanpnmsa. Ho Moe yBiiedenme STEM HOBBIM MHPOM IIpepBajl OrpoM-
HEII OCHBMZHOT, KOTODPHI He3aMeTHO HOMNIIIBLI K HameMy KaMHIO,
W 51 cTall MPasHHTbH ero HAaJKOM.

B corEsx THCAY BEAOB HAKAIIMBAJCA KAJABOHA B DPaKOBHHAX
7 CKelleTaxX Ha [He MOpCKmX OacceitnoB. TaM NpAXOTIMBEIE OCTATKEA

Paxrosursl M0ANIOCKOE
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yMepmuX OpraHusMOB 00pas3oBHIBANE IleJble KIaf0WMmIa yriIeKmc-
JIOr0 KaJBIWA — HAYAN0 HOBEIX TOPHBIX IIOPOJ, HeNHX Oymymmx
TOPHEIX XpeOTOoB.

U ceiiwac, Korma MBI BOCTOpraeMcs pasHooOpasmeM pacIBeTOK
MpaMopoB, YKPAIMMAOMAX HAMF apXWTEKTYPHEIE COODY HEeHNs, WIH
Ha HIEKTPOCTAHIUM JI00yeMcs KPacuBHIM CEepPHIM mim GelbIM Mpa-
MOpOM pacmpeelWTeNLHOr0 IMUTA, WIK CIyCKaeMcsa IO JecTHAOE
MeTpO C JKeITOOYPHIME CTYHeHSMH W3 INeMapAHHCKOr0 HOAMOCKOB-
HOTO MPaMOPOBH/JHOTO MBBECTHSAKA, MBI HE JOJKHEI 330BIBATEH, UTO
BO BCeX 3THX CIy9asx HAYaJ0 OIPOMHEIM CKONJIEHHAM H3BECTHSIKA
IMOJIOMEHO OBLIO0 MalIeHBKON KMBOM KIETKOH M TOW CIOMKHOM XmMm-
YeCKO# peaxrmumeil, KoTOpas YJIABIWBAET pPacCesiHHBIe aTOMBI Kallb-
OHhs B MOPCKOH BOfe, IPETBOPSET KX B TBepJble KPHCTAJIAIECKHE
CKeJleTHl W BOJIOKHA KaJlbIWMeBHIX MUHEPAJIOB, KOTOpPEHIe ORI Ha3-
BaHBl KaupmuTOM H aparommToM. Ho MEI 3HaeM, uTo Ha 9TOM He
KOHYAIOTCA CTPAHCTBOBAHWS aTOMOB KaJbIWI.

CHOBa BOEEI PacTBOPAIOT €ro, CHOBA HAUMHAIOT CTPAHCTBOBATH
B 3eMHOH KOpe ero mapoo6pasHEIe MOHEI B CJIOKHEIX BORHEIX Pac-
TBOpax, To 00pasysa TaK HA3HIBAEMEIE JKECTKmE, Oorarsie KalbIweM
BOMIEI, TO BHIIA#as BMECTe C CEpodl B BWJE THICA, TO KPHCTAJIH-
3ysch B NUBHEIE CTAJAKTATEL W CTAJarMUTHl — CIOMKHBIE (DaHTACTH-
yeckne o6pa3oBaHUA W3BECTKOBEIX IIEINEP.

IloroM HaumHaeTcs MOCAETHWA 9TAaN MCTOPUH CTPAHCTBOBAHHL
aTOMOB KaJbIAA: UM 3aBlafesaeT deloBeK. OH He TOIBKO MCIONB-
3yeT MpaMOpH W W3BECTHAKHA B YWCTOM BHJe, HO B OONBMIEX HmeUax
IeMeHTHEIX 3aBOJ0OB I H3BECTKOBHIX OOMKHUraTeJbHHEIX IIeYaX OH, 0C-
BOoOOKIasA KaJbIUA OT BIACTH YIJIEKHCJIOTHI, CO3LAET IPAHIMO3HEIE
KOoJIMYecTBa MEeMeHTa W W3BeCTH, 0e3 KOTOPHIX He Onlmo Obl Hameil
TIPOMBIIIIEEHOCTH.

B caMpbIx cioEBIX Dpomeccax OpraHMYEcKON M HeOpraEmYIecKon
XAMHUE — BCIOJY KaNbIWi ATPAeT OTPOMHEYIO POJb, OIpemenss coboi
X0J IPOIeccoB B Ja6opaToprsax XUMHUKOB, TEXHOJOTOB W METAJLIyp-
ros. Ho u storo wemoBery ceifuac Mano. Hanpmusa cammeoM MHOTO
BOKPYT Hac; MOJKHO MCIOJH30BATH 9TOT YCTONIMBEIA aTOM emie JJist
Gojiee TOHKMX XVMMHWYECKAX PeaKOnii; YeJOBEK 3aTpaduBaeT Ha HETO
HeCATKH THICAY KWIOBATT SIEKTPHYECKON SHEPIWH; OH 0cBOGOMKIaeT
aToOMBl KallbIisl B HM3BECTHAKe He TOIBKO OT YIIEKHCIOTEL,— OH
paspeiBaeT €ro CBA3h C KHCIOPOJOM, OH BEHIieJseT ero B YHCTOM
BHfie, B Buje O0JiecTAIIEro, CBePKAIOMero, MITKOI'0, YOPYroro Me-
TaJIa, KOTOPHIH FOPET HA BO3AyXe, HOKPHIBAACEH 0eJoil MIeHKO# Bce
TO# e M3BECTH.

Y mMeHHO 3T0 CTpeMieHNe K COSIAHEHNMIO ¢ KACIOPONOM, IMEHHO
ATy TeCHYI0 W HOPOYEYIO CBf3hH, KOTOpPAd YCTAHABINBAETCS MEMKIY
aToMaMy MeTalllla KalbOusd K aTOMaMM KHCJIOPOAa, W HCIOIH3YeT
genoBek. OH BHOCHT MeTallImYecKHe ATOMBl KaJbIWsA B PpAacIIaB
jHele3a U, BMeCTO PABJUYHBIX [APYIEX CJIOMKHBEIX pPacKmCIHTENeH,
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Cmanyus , Kaayaccras* Mockoeckozo memponosumena. Cmervt 06.UY06arHb,
Geavlm mpamopos Y pana

OTKAa3aBIINCEH OT IIEJOro: PAfa METONOB OUMCTKH YYTyHA U CTANA OT
BPeIHBIX ra30B, OH 3aCTaBJsAeT IPOAEIaTh 3Ty paboTy Meraiimye-
CKHe aTOMHI KaJbOus, BHOCSA MX B MAapPTEHOBCKHE U TOMEHHbEIE IEeYH-

Tar cHOBa HaYpmHAETCH MYTh MATPANAHM ITOTO ATOMA; H HEHOJ-
IO CBEPKAIOT €ro MeTaJIMYeCKHe YACTUIEI,— OHATH OHH IpeBpa-
HIAI0TCS B CIOKHEBIE KUCIOPOIHEIE COeTMHEHHA, (oliee YCTONIMBEIE
Ra HOBEPXHOCTH Hammel 3eMid.

Bri BupimTe, uTO MCTOPWA aTOMOB KAJBIHA ropasfmo 6oiee CIO-
Ha, 9eM MBI 9TO AyMaeM; 4TO TPYAHO HAWTH APYroil XmMUIECKHAN
3JeMeHT, KOTOPHI ImpoXomgui ObI CTONb CJOMKHBIE IIYTA B MAPOBOM
TIPOCTPAHCTBE W OIpefenss 06l Gojiee BayKHEIE MOMEHTHl B MCTOPHM
3apOJKIeHUS HAIDWX MUPOB U B Hamme#l TPOMBIMIIEHHOW KWSHT.

He my:xmo 3a6rBaTh, 9T0 KAILIOAA — OFHH M3 CAMEIX SHEPrHY-
HBIX W MO[BHKHEIX aTOMOB MEPO3JAHAS, 9T0 0€3rpaHMIHEl BO3MOIK-
HOCTH er0 COYeTaHWsI B KPUCTANIATIECKNe IOCTPORKYA MHUpA, UTO elme
MHOTO HOBBIX OTKPHITHI Cl[eJaeT JelI0BEK, CyMeB HCIOIH30BATH ITH
DOABUKEBIE MaJieHbKIe IIapUKH A CO3TAHNA EOBBIX, MOKET OBIThH
HeBMIAHHEIX II0 TPOYHOCTH, MATEPHANOB JJIsl CTPOMTENBCTBA M HpPO-
MEmieEHocTH. Ho [iis aToro Hy:KHO emie MHOTO paboraTsh, HYKHO
BAYMEIBATHCA B LIPHPOMLY 3TOr0 aToMa. UrTobbl OBITH XOPOMIEM Teo-
XAMAKOM, Haf0 OBITH BAYMYHBHIM XAMUKOM ¥ (DH3WKOM W HAIO 6HITH
3HaTOKOM reoxorm¥. Hajo BrageTs BceMy STUMHI HaYKAMO — XUMH-
eit, Ppusmroit, reonormeii, reoxuMueil, 4T0OE OBITH XOPOIINM TeXHO-
JIOrOM H TOHWMATH Te HOBHE IYTH HNPOMHIIIEHHOCTH, KOTOPHIE
npmBenyT kK Omectsammm mobegaM HaX IPUPOA0OH, K IIEPOKOMY
HCIOJB30BAHMIO CAMBIX PACOPOCTPAHEHHEBIX 3JeMeHTOB 3eMin!
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EAJHII—OCHOBA
SRN3HH PACTEHHI

anni — XapaKTepHBIH MEeJ0YHOH 3JIeMeHT, 3a HEMAOM Al

MOBOJBHO HHBKOe MecTo B MeHpeneeBcKodl Tabimme, B

mepBoii ee rpynme. T0 THOHYHHIN HEYETHHIH 3JeMEHT,
TaK KaK XapaKTepHBIE er0 IOKAsSaTeNd HeYeTHEI: HOPSKOBEIA HoMep,
TO CTh YHCJO 3JEKTPOHOB, W3 KOTOPHIX CIAraeTcs 3JEeKTPOHHAS
obomoura,— 19, aromumit Bec — 39. Om ofpasyer mpodHEBIe CBASH
IUIIEb ¢ ONHEM aTOMOM rajionfia, HApAMep XJI0pa; KaK MbI FOBOPHM,
€ro BaJEHTHOCTh PAaBHA eOWHWIE. HaK HeUeTHEHI# DHIeMeHT Kaumi
BMECTe ¢ TeM XapaKTepusdyeTcs B3HAUYMTENLHON BEIWYUHON CBOHMX
3apAHEFHBIX 9acTHl miapooOpasHO# (POPMEI, a 9TO, BMecTe C €ro
HeYeTHOCTHIO, BEI3BIBAET HOCTOSHHOE CTpeMiieAme K CTPAaHCTBOBA-
HEIO, 0CO0YI0 IONBUKHOCTH €ro 3apsyKeHHBEIX 3JIeKTPHIECKHX
KIyOKOB.

HeymueuTensHo m05TOMY, 9TO BCSA HCTOPHUS KAJAS B 3€MIe CBSI-
3aHa, Tak jKe Kak U cyns0a ero apyra HaTpHs, ¢ MCKIIYATENLHOR
DOBMKHOCTHIO M CIOKHBIMA OpeBpameHmaMu, CBEOIe cta MHHE-
pasioB o6pasyer oH B 3eMHO#l KOpe W BXO[UT B HeGOIBIIOM KOJHMTe-
€TBe B COCTaB €INe COTHM APYruX MmwHepanbHbIX BugoB. Ero cpemmee
cofiepaETe B 3eMHo# kope mpmbammaercs k 2,5%. Dro muppa
fonpmas, ¥ OHA MOKA3HIBAET, UTO KAJIHAU BMECTe C HATPHEM W Kalb-
nueM OPEHANIE;KUT K DIeMeHTaM, npeobiafaloMuM B OKPYIKAOMeR
HaC OpHpOJe.

B ciosxHOM reosiormIecKoM IPONIIOM Hamedl HIaHeTH WCTOPHS
Kannsa 09eHb mHTepecHa. OHA MByUYeHA JETAIHHO, X MBI MOMKeM Cceii-
gac HAPHCOBATH BCE T€ HYTH, KOTOPHIE IPOXOMNAT ATOMEl KaJlUs, HOKa
OHH CHOBa He BepHYTCH K Hadally CBOMX CTPAHCTBOBAHUH, 3aBepPIIHB
CBOM CIIOKHBIA KU3HEHHEIH KPYroBOpOT.

Horga 3actmBator B raybmEax pacmiaBIeHHLIE MarMel H
OTZeJILHEIe DJIEMEHTH PAacHPEefeNsioTca B HAX [0 CBOeil mOJBUKHOC-
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TH, CBOEH CIOCOGHOCTE K CTPAHCTBOBAHMIO, K 06Pa30BaHMIO JeTyInX
rasoB Wil DOJBWKHBIX JETKOCIUIABHBIX TACTHI,— Kaldil IpHHAJIE-
wuT K mociaegeuM. OH He BRIIafaeT B TeX HEPBEIX KPHCTAJLIAX,
KOTOpHIe paHbIIe APYrmx ob6pasyiorcs B rayOmHAaxX Hameidl Semin;
MBI TOYTE He BCTPEIAeM ero B 3eleHHIX OJIMBHHOBHIX INIyOHHHBIX
11OPOfiaX, W3 KOTOPHIX CJIOKEHE CILIOMHEE IIOSCA 3€MHEIX HeAp.
Jase B 623a7bTOBEIX Maccax, KOTOPHIE MOACTUIAIOT OKEAHH!, Kajud
MHL Berpedaem He Gousmre gem 0,3%.

B xofie cI0REOR KpECTANIM3aNuy PACIAABICHHEIX MarM B BepX-
HEX X 9YacTAX HAKAIIMBAIOTCS 6oliee MOBHUIKHEIE ATOMEL 3eMId;
31ech G0NBIIe MEIKUX, CHIBHO 3aPSKEHHBIX HOHOB KPEMHUS B alllo-
MUHHZS; 3[[€Ch MHOTO HEYETHBIX aTOMOR KallWsA W HATPHA U JETYUAX
coegmHeHn# Bomml. V3 5THX pacHiaBiIeHHEBIX OCTATKOB 00pasynrcd
Te TOpHEIe DOPOJLL, KOTOPEIe MEI HasbigaeM rpagurTaMu. OHA MOKDHI-
BaIOT I'POMAaJ{HEIE YIaCTKY 3eMHON IOBEPXHOCTH, NPEJCTaBlss co60h
IaBaomue Ha 06a3aipTax MaTEPHKMH.

I'paEnTsr 3acTeIBaoT B IIyOmHAaxX 3eMHOM KOPHI, W Kajimi Ha-
KalIuBaeTcs B HuX B KoxmdectBe mout: 2%, BXoMA riaBHBIM 06pa-
30M B COCTaB MupHepaja, KOTOPHIA MbI HASHIBAeM IOJEBHIM INIAa-
TOM — OpTOKIa30M. Hammit BXOZUT TaKKe B COCTAB XOPOIIO HaM H3-
BECTHEIX CJIIOf, Y€PHBIX X GenbX; B MHEIX MeCTaX OH HaKaIIMBAETCA
B eme OoasmeM KoimdecTBe, 00pasysi KPyHIHble KPHCTANILI Geloro
MuHepaja — JIefnuTa, KOTOPOro 0co0eHHO MHOTO B GOraTHX KajmeM
naBax Vranmm, rme OH m HOOBIBaeTCA i HONYIEHHS KAlAS B AJIC-
MHUHUSA.

Taxum 06pas3oM, KOJMEIOENBI0 ATOMOB Kalusa HA 3eMile ABISIOTCA
I'DARHUTH W KECIEIE JIABHI W3BEPIKEHHBIX TOPHEIX HOPOL.

Mer 3HaeM, KaK Ha IOBEPXHOCTH 3eMilm OHH PaspymmaioTcs Bo-
ROH, BO3LYXOM, TOH yroJIbHOHX KHCIOTOH, KOTOPOH# HacCHINEeHH aTMO-
chepa u Boja, KAK BHEAPAIOTCH B HAX KOPHH PacTeHWi, pasbemas
OTHleNLEbIe MUHEPANEl BHICISIEMEIMA HMH KHCIOTaMHU.

Tem, KTO OBIBAN B OKPECTHOCTAX JIeHWHTrpajia, IPAXOIUIOCH BH-
LeTh, KaK JErK0 pa3pymaiTcs IPAHNTH Ha BEIXOAX W B BallyHAX,
KaK BHIBETPHBAIOTCA WX MUHEPANIH], TYCKHEET HOpOja, W YHCTEIE
KBapreBsle IeCKZ B BHJE [IOH HAKAIIMBAITCH KAK OCTATKE OT He-
KOTHa MOIOHEIX I'DAHUTHBIX MAaccwBoB. Paspymaerca HOpPH 3TOM H
monesoit muar. Boga m yraekmciora 3eMHON IOBEPXHOCTE H3BJIe-
KAlOT U3 Hero aTOMbl HATPHA W KAJUs, 0CTABIsI cBoeoOpasHEIH cKe-
IeT IECTOBATOrO0 MUHepana W 00pasys CiosKHBIe HOPONEI, KOTODPHIE
MEI HA3HIBaeM IIITHOM.

C 3TOro MOMEHTA HAYWHAIOTCA HOBBHIE IYTH CTPAHCTBOBAHHS Ha-
HMImX [ABYX Apy3e#l — Rrajmsa m HaTpmsa. BupoueM, OHE [pY35A TOIBKO
IO 9TOro MOMeHTa, mbo mociie pa3pymleHZA IPAHHTA y KajK[OTO M3
HEX HaYHWHAETCH CBOA cobcTBeHHAs Ku3HB. HaTpmit Jerko BHIMEL-
BAETCs BOJAMW; €ro MOHKI He 3aJlepKUBAIOTCA cpefn 06pasoBaBMImX-
Cf TIMHEACTHIX ocafioB. OHEM BHIHOCATCA PYIbAMHA W PeKaMu B 60Ib-
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Irme Mops m TaM 00pa3yloT TOT XJOPHCTEIH HATPHH, KOTOPBIH MEI
Ha3BIBaeM IOBAPEHHOH COJIBI0 M KOTODHI ABIAETCA TIABHBIM nC-
XOJHBIM CHIPbEM Hallell XUMHAYECKOH MpOMBIIIICHHOCTH.

Ho cynn6a ranwa waas. B Mopcknx Bogax MBI HaXOEM €ro JIHIIH
B Hebonpmux KoJmuecTBaX. B caMmx mopomax HATPHA W Kalus €O-
TepHUTCA TPUMEPHO OFHO W TO jKe UHCIO0 ATOMOB, HO M3 THICAUH
aTOMOB KaJaHWs TOIBKO JIBA JOXONAT Ho Mopckux GacceifHos, a 998
0CTa¥OTCA MOIMOMEeHABIMY B IOYBEHEOM IMOKPOBe, B MIaX, B 0CaJKaX
MOpckmx GacceifHoB, GonoT m pek. IlouBa moriomaeT Kanimi, m B
9TOM ee UyNoJeHCcTBeHHAsS CHJA.

UssectHEt pycckuit mousoseyn amamemumi K. K. Tempoitm mep-
BHI#l pasrafai reoXuMHUYecKyw mpwpony moussl. OH Hamen B Hell
Te YacTHWIHI, KOTOPHIEe 3aJePKUBAIOT Pa3iWYHEIE METAlNBI, B 0CO-
OeHHOCTH Kaumif, 7 JOKa3all, 9TO IJIOJOPOAYE MOYBEI BO MHOTOM 3a-
BECHT OT aTOMOB KaJMs, KOTOPHIE CBA3aHBl B HEW TaK JIETKO M TaK
¢B06OIHO, UTO Kaskgas KIeTKA PACTeHUS MOJKeT STH ATOMEBI TOTJO-
1aTh ¥ HCIONB30BATh s CBOeH m3Hm. Y BOT, HOrIOMIas STH IJIO-
X0 3aKpeIieHHse, KaK Ol CBOOOMHO BUCAIIME HA HATOYKAX ATOMBI
RaJusi, pacTeHne CO3LaeT CBOU POCTKA.

UccnemoBanma moxasanw, 970 Kaimil BMECTE ¢ HATPEEM H Kalb-
nEeM JIeTKO M3BJIEKAIOTCA KOPHAMH PacTeHHH.

Bes wamma pacreHume ;kuTh He MokeT. MH eme He 3HaeM TOY-
HO, IIOYeMy 3TO TaK H KAKYIO POJIb HTpaeT KaIH# B PACTHTEIHHOM
opraEmaMe, HO ONBITH IIOKa3aJim, YTO 0e3 KalWs PAacTeHHA BAHYT
¥ THOHYT.

Buopouem, me TonpKo pacTeHmAM HeOOXOMHM KaJHil,— OH BXO-
MUT KaK CYIIeCcTBEHHAs YaCTh TAaKKe W B JKABOTHBIE OPTaHU3MEI.
Tax, HampmMep, B MBIIINAX YeJ0BeKa Kajwmil mpeobiajaer Haj HAT-
pmeM. OcobeHHO MHOTO KaiWsa B MO3TY, IeUeHH, B Ceple m DOIKAX.
Mos®HO OTMETHTH, YTO Kajuili 0C00eHHO BajKeH B TEPHOJ POCTa H
pasBuTAA OpraHmaMa. ¥ B3POCIOTO YeJ0BeKa HOTPeGHOCTH B KAIHAN
3HAYATENHLHO YMEHBIMAEeTCH.

OpmE W8 UEKIOB CBOEH MErpanud KajdWil HAaYmHAeT W3 MOYBEL
O= wm3BlexaeTcs W3 Hee KOPHAMM PaCTeHHN, HAKAIJIMBAETCH B MX
OTMEPIIEX OCTATKAX, MEePeXOMUT YaCTHIHO B OPraHH3M JKHBOTHOTO
WM 9eJIOBeKAa W C [EepPerHoeM BHOBb BO3BpAmIaeTcA B IOYBY, H3
KOTOPOHR ero M3BJIEKIA JKWBAA KIETHA.

Bonpmas 9acth Kajiusa DPOXOAMT HMEHHO STOT IYTh, HO OTHEIb-
OBIM aToMaM yHaeTcs MOCTHTHYTH OONBOIAX OKEAaHOB W BMeCTe C
APYTUME CONAME 00YCIOBATE CONEHOCTH MOPCKOH BOIHI, XOTA B HEll
BCe jKe aTOMOB HAaTpHs B COPOKR pas Goiblme, IeM Kands.

3pecr HAYMHABTCHA BTOPOi MUK CTPAHCTBOBAHWA aTOMOB KallHs.

Horpa Gonmrmue 061acTn 0KeaHOB HAYMHAIOT BHICHIXATH IIOJ| BIIH-
sAHAeM [BHUKEHHY 36eMHON KOPHI, OT HHX OTHENAI0TCA WJIH MEJKO-
BOJNHEIE MOpH, HJIH OTHEeJbHEIe 03€pa, JUMAHBI, JaryHEl, 3aABHI,—
obpasyrorcs coxsEble o3epa Bpome Cakckoro osepa mim o03ep y

118



Mrozonemnas nwenuya Ha noasr, Y0o6penHwT Ccoaamu Kaaus, gocdopa
u asoma

EBnaropum Ha mobepesxbe Ueproro mops. B jxaprme jeTHHE Me-
CcANH UCIapeHre BOKHL OKA3HIBAETCSI HACTONBKO CHILHBIM, 9TO COJb
W3 BOMEI BHIIAAET, BHIOpackBaeTcs BONHaMu Ha Oeper m HHOTZA
HAKAILUIMBAEeTCHA Ha JHE COBEPIIEHHO BHICOXIIHX 03€p B BHIE CBEp-
katomei Genoii nmexnensl. 1Ipm 9TOM pasHEIE COMIM BHIIAAIOT B OIpe-
[eJIeHHOH IOCJIe[OBAaTEeJbHOCTHU: CHaZajia Ha [HE KPHCTAIIN3YeTCS
YIJeKHCHBIH KaJhOmil, WOTOM rumc (CepHOKHCIHIA KalbIumii), 3a-
TEeM XJOPHCTHIH HATPHH, TO ecTh HOBapeHHAs colb. B Gacceiime
OCTaeTcsA HeOORIaHO HACHIEHHEIA CONAME PACcCcoi, KOTOPEIA ¥ Hac
Ha I0T@ HA3BIBAETCA «PAmoOd» W B KOTOPOM COJEPIKATCA [ecsaT-
KH TPOMEeETOB PpAasiIWYHBIX cojiefi m o0cob0eHHO coxeit wammsa u
Margms.

OxaswBaeTcs1, 9T0 Kaamid eme Oojee NOJBMIKEH, 4eM HaTpPHIi;
TIPOSABIAIOTCA CBOCTBA ero GONBIIAX HIAPOBHIX ATOMOB, H OH IPO-
JOJKAeT CBOM CTPAHCTBOBAHWSA, IMOKA emie 0Ooliee ropsgYee JHIXAHTE
CONHIIA [0 KOHUA HE BHIMAPHT JaIld 03eD K IOKAa Ha MOBEPXHOCTH
COJIAHBIX MECTOPOKMIEHMUI He BHIIAAYT Oelible I KpacHBIE KallmeBEIe
con’,— Tak 00pasynTcs KalmeBEE MEeCTOPOKIeHNA.

B 3emHOIt Kope BO3HMKAIOT MHOINA KPYOHEHINe CKONIEHHS Ka-
JIMEeBEIX CONed, KOTOpEIE TaK HYKHBl YeJOBEKY I MPOMEIIIJIEH-
HOcTH. 3fech yiKe He TAMHCTBEHHEIE CHIBl HOYBH, He pacTeHHA
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ONpelellAI0T MYTH KalWusd, He COJNHIe IOJKHHX CTPAaH HAKAIIABAET
ero ma Geperax COJSHBEIX 03€p,— 37]eCh B IIPOMEIMJIEHHOCTH CaM
4eJIoBeK ABJSETCS areHTOM HOBOTO, TPOMATHOIO MEKIA CTPAHCTBO-
BaHHS €r0 aTOMOB.

Oxoso cTa JeT TOMY Ha8aJl oOMH W3 KPYIHEHAMHX XWMUKOB —
Kcrye JImbux,— mabmonas pons kanua u gocdopa B PaCTEHHAX,
CKasaj KpeUIaTHIE cloBa: «Bes sTmx [ByX 5IeMeHTOB He MOKET
6bITH WIOmOpOMEA HAmuWX mojei». EMy mpmmia Torma B IOAOBY
dadTacTHUeCKas [JIA TeX BPEMeH MEICIb, YTO HYKHO YHoOpATH
1M0JIsA, HYKHO MCKYCCTBEHHO BHOCHTH B HHX pasHBIE COJH,— Kalmi,
azor, gocop,— paccunTas, CKOIBLKO HX HYKHO M TOF0, ITOGHI
pacTeHme MOINI0 HX WCIOJB30BATH.

Ero mpes 6Griza BcTpeUeHA ¢ HEJOBEPHEM CHEMUANACTAME CEllb-
ckoro xoasitctea 40—50-x TOOB HPOHMLIOro CTONETHS; OHA Ka3alach
«3areeit ygeHoro», tem 0ojiee, YTO KaiWeBas CENATPA, IPHBO3UB-
masicsi Ha mapycHHX cyfax us IOyxaoit AMepuknd, KOTOPYIO OH Hmpen-
Jlarajl MCIOJB30BATH I YE0oOpeHws, Grla Ipe3MepHO JOpora m He
Haxomuna cebe c6eita. cerounmen gocdopa He OHIm HBBECTHEHI, &
npemiaraBmuiics JImOmxoM pasMol KocTed MaBaj CIMIOIKOM HOpPO-
roe yroOperus. He smanm, Rak wcHonb30BaTh W Kajdil, W TONBKO
n3penKa, cobupas 301y PACTeHHH, pACCEMBANM €€ II0 HOIAM. Y Hac
Ha YKpamHe M3JaBHA CIKHUTAJM OCTATKH crebiiefl KYKypy3H, B IO-
IYy4eHHYI0 30/ paccemBald II0 IOJAM, MHOAMA CcOOCTBEHHBIM
yMoMm, 6Ges moMoIMW HAYKHA, [0 MEICIH O 3HAYEHWH DTOM BONEI JIIst
ypORaesB.

C Tex mOp IpOMNIIO MHOTO JeT, W BOIPOCH! yMoOpeHUs IpeBpa-
THJNUCEH B OJHY W3 BaKHEAINNX 3a[[a4 BCeX CTPAH MHUPA; IJIOHOPOLHe
IOYB B 3HAYHTEILHON CTEIeHHW CTAJIO 3aBHCETH OT TOIr0, CyMeeT Jix
YeJIOBEK BHECTH B HHUX [OCTATOYHOE KOJWIECTBO TEX BEI[eCTB, KO-
TOpHIe PACTEHHUA MBBIEKIN W3 HOYBLI M KOTOPHIE YENOBEK yBe3 C I0-
Jeil B Bue 3epHA, COJOMHI M IIofoB. VM owrasamoch, 4To ceifgac
KaJmil cHelajca ONHHM W3 CaMHEIX HY;KHBIX 3JeMeHTOB MHEDHOIO
TPYZa U CeJIbCKOTO X03AHCTBA.

HocraTouno ckasarh, 9T0 TaKme CTPaHHl, kKak loimmaEams, pac-
xomosaim B 1940 r. ma rexrap mo 42 T oxmem rammsa. IIpaBaa, B Apy-
I'EX CTpaHax sTa nupa 3HAUUTEIHHO MEHbINe; B AMepHKe BHOCAT
BCEro OKOJIO YeTHPeX TOHH Ha FeKTap.

Hpynnasie arpoXuaMukm FOBOPAT, 970 MBI B Hamell cTpaHe FOIE-
HEI paccewBaTh HA IOJAX HE MeHee OHOr0 MUJIAOHA TOHH OKHACH
KaJjusa B o,

U mepep uenoBedecTBOM BCTaNa 3amada — HafTW KpyOHBEIE Me-
CTOPOIKIEHNs KAIWEeBHIX cojieil, HayYAThCA WX HOOHIBATH M IPHUIO-
TOBJATH U3 HUX yHOOpeHns.

Honroe BpeMms Bcell kammeBoil HPOMBIMIIEHHOCTHIO MApPA Bia-
nena I'epmammsa. B ropax Tapma, Ha ero BOCTOYHHIX CKIOHAX, OBLIE
OTKDBITEL MECTOPOKIEHWS BHAMEHWTHX CTAacPypPICKEX coeil;
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u3 ceBepHO# [epMamum conm
KaJhs pAasBOBWJIHM IO BceM
CTpaHAM COTHH THICAY I0E3JI0B.

C 3THM He MOTJIE MUPHATHECA
T€ TOCYHApCTBA, I KOTOPHIX
CeNBCKOe XO03AMCTBO ABJIAIOCH
JKIBHEHHEIM HEPBOM CTPAHBL.
M=uoro meT, MHOTO CHI W 9HEp-
rmm norpatuna CeBepHas AMe-
PHUKa, IOKa OHA OTKPHLIA y ce-
05 HebOIbImOe KallmeBoe MeCTO-
pOJKIIeHHe; HEKOTOPOI0 ycmexa
pobmincsk (PpaHNy3El, OTKPHIB B
monuue Peitma xalmeBkle 3ale-
JKY; [OKA IMJIA [MOWCKH Kalums,
CTaJIE HCI0Jb30BATEH KAJIWEBHE
MUHEpAJH W3 W3BEPIKEHHbIX
mopox Mtanmm. Ho Bece 310 OBI-
JI0 HAYTORHO II0 CPABHEHWIO
C TeM KOIWIECTBOM, KOTODPOE
TpeboBaNoCs A MCTOMEHHEBIX
OOYB. Arademur Huronaii CemeHosud

M=uoro ner pycckme mccae- Rypraros (1860—1941)
OOBaTeNd CTPEMUIACH HAWTH
Ha TePPUTOPHHE HaIei cTPaHEl MecTopoueHusa xamda. OToenbHLIe
JOTafiKd HE HaBaju Pe3yJbTaTOB, HOKA YHOPHHIA TPy MeNOi IMKO-
JIBL MOJIOMIBIX XHMUKOB IOJ pyKoBofxcTBoM axamemuia H. C. Kypma-
KOBa He IpMBEN K OTKPHITHIO CaAMBIX I'DAHAMO3HEIX B MHpDe MeCTo-
pospmeruit ranmsa. Haxonka mpomsomiia ciydailHo, HO CIy4aitHOCTH
B Hay4dHOil paboTe OGHIYHO BCe K CBABAHA € MONTEM IMOATOTOBH-
TENBHHEIM TPY/IOM, & «CIyJajiHoe OTKDEITHE» MOYTH BCEI[A ABIAETCS
OpPOCTO IOCIENHMM ImaroM B moiroii Gopsbe 3a oIpeeleHHYIO
MEBICIB, HArpafiofl 3a YHOOPHEIE, NOJITAe MONCKH.

Tax 6610 T ¢ OTKpHTHEM Kajimda. AxameMmk KypHaroB maywan
MHOTO JeCSITKOB JIeT COJIIHEIE 03epa HAIle#l CTPAHHI, W 6r0 MEICIb
JOOPHO HCKaja, Ifle B HeApax B3eMJIHd MOKHO HAWTH OCTaTKH
IPEBHUX KaJmeBHIX 03ep. Paboras B XmMmuecKoi JabopaTopum Has
COCTaBOM COJIM CTAapHIX COJAHEIX BapHWN IlepMcroro kpas, Huwko-
aaii Cememosmu HypHaxoB 3aMeTmii B HEKOTOPHX CIyYasgX IIOBEI-
IMMEeHHOe COJiepIHaHUe Kalus.

ITpw nocemernmn offHO# M8 BapHAL, OH 00pAaTHI BHEMAaHEe Ha Ma-
JeHbKMH KycoueKk OypoBaTO-KPaCHOTO MHEHEDajla, KOTOPHIHA emy
HaIIOMHIJI KpacHEIe KaJueBHle COIN — KapHAJUINTH repMaHCKAX Me-
croposxpennit. IIpaBna, paboranKe Ha caMoil BapHALE He OGHIN yBe-
PeHH, OTKyfAa OHII HONy4eH STOT KYCOUeK, He SABIAeTCA U OH
06pasmom u3 To# KOJIEKIHNHE COJIell, KOTOpas MMu OblIa MOJyUeHa N3
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I'epmauuu. Ho anagemMur KypHarKoB B3An 5TOT KYCOYEK, IOJIOMKHI
€ro B KapMaH m noexal B Jlemmurpay. Tam OH HOfBEpr ero aHaim-
3y, ®, K o0meMy yHOWBIEHUIO, 3TOT KYCOUEK OKA3AJICHA XJIOPHCTOM
CONLBI0 KaJmsi.

IlepBas maxomka OBLIAa cAelama, HO STOTO emie Mayo,— HAJTO
OBLIO [[OKA3aTh, YTO 3TOT Kajmii mobmr w3 raybmm CommkaMcko-
IO Kpag W 9T0o TaM Haxoiarca Oonpmume sane:xu. Hamo 6vlio
3aN0KETh OypoOBYI0 CKBaJKUHY, Hafo OBIIO B TPYAHABIX YCIO-
BEAX [BafOATEIX TONOB HOCTaTh W3 IIAYyOWHHE COIb K HU3Y9IHUTH
ee cocTas.

3a 9T0 B3ANCA ONHMH W3 KpyOHEHIHX reolioros I'e0oraueckoro
romurera II. W. IlpeoGpakenckuit. O ykasaq Ha HEOOXOXHMOCTb
BARIAKA ITyOOKAX CKBKWH, W BCKODe BTH CKBAKHMHEI BOIMIU B
MOIIHEIE CIOW KAaNHEeBHIX COJNEH, OTKPHIB HOBYIO 3PY B HCTOPHHE Ka-
WA HA Beed 3eMHOM IIOBEPXHOCTH.

Ceitgac, KOrjga mpomio HECKOILKO TECATKOB JIET ¢ MOMEHTA 3TOTO0
MCTOPAYECKOr0 OTKPHITHSA, COBEPIIEHHO M3MEHMIIACH KAPTHHA pac-
openelieHnsI 3alacOB KalWsi CPeJd BcexX CTPAaH MEpa. Kciim MBI BEI-
Pa3UM 3TOT 3amac B MIJIIMOHAX TOHH OKHCH Kajiwmg, TO O00abmas
gacTh 3amacoB mapmaer Ha monio Cosercxoro Colosa; Ha I'epmammio
apmperca Tonbko 2 500 Mmmimnmonos ToHH; Ha Vecnammio — 350 mmi-
nmoHoB; Ha DpaEmuio — 285 MEINTHOHOB ¥ COBCEM HEMHOIO — Ha
Awmepury m mpyrue crpaBs. OgHAKO JalleKo He Bce KOJIMYECTBO Ka-
Jusa pasBefaHO B KanmeBHIX Mecropoxgenusax Copercroro Comosa.

Becbma BeposTHO, ¥TO Ham
Coi08 CHOpPO eme YBEIHIAT
CBOM 3amach, W pPaCKPOITCH
rpaEANOSHEE KapTHHEL MATPa-
oA Kajldd B JPeBHAX IEPM-
cxmx Mopsax 8a 300—400 mumn-
JMOHOB JIEeT [0 HAIIWX JIHEHN.

Ceifuac HaM TaK IpeACTaB-
IgeTca 9TO OTHAJNEHHOE IIpPo-
IMjoe TreoiOrHmYecKOd HCTOPHU
Hameii cTpansl. J[[peBHEee mepM-
CKOe MOpe OXBAaTHIBAJI0 BeCh
BocTok EBpomeiickoit wactu
Corosa. Mope 3T0 GBIIO MeJKO-
BOJHOH I0/KHOH YacThIO OKEaHa,
3aXONHBIIEr0 K HaAM C ceBepa.
OTflelILEEIE €T0 3aJWBH, S3HI-
KH, 3aXONWIY IIOX caMbIi Ap-
XaHTeILCK K DBenoMmy ozepy 1
mox Hosropom. Ha BocToke
rpaEANeil MOPA CIYHAI Y palb-

1. H. ITpeobpasncencruii ckmit xpeber, Ha IOro-3amaje
(1874—1944)




Coaukamcruil Easuiineii komburnam excedresno omnpasasem 04s
K0420308 U COCTO306 CIMPAHBL OECAMEKEU MBICAY MOKH MUHEPALb-
noiz y0obpe Hull

IIUHEBIE DPYyKaBa mnporarmeaimch ¥ [oHemxoMy Oacceiimy m kK
XaporoBy. Ha 1oro-BocToke 0HO yX0fuio [ajiexo Ha 0T, B 06IacTh
INpmracuns. HexoTophle ydeHBle mojaranm Jaske, 4TO HAIIE MEpPM-
CKOE MOpe B Hagajie CBOEr0 CYIIEeCTBOBAHHUS CJIMBAJIOCL W C TeM Be-
JNMENM OKeaHOM TeTwmc, ROTOPHIA OIOSCHBAJN 3€MII0 B JaJieKme Bpe-
MEHA MepMCKoi snoxw. Jror GOXBINO# OKeaH IOCTENEHHO Melel,
06pasys o GeperaM OTHENbHEIE 03€pPa, 8 BIAKHBIA KIAMAT CMEHSI-
¢Sl BETPAMH H CONHUEM IIYCTHIHB.

Monopste Ypaisckune XpeOTHl paspymmaiuch MOMHBIMEA TOPIYX-
ME BeTPaMH,— BCe CHOCHIOCH K OeperaM yMEpaBIIero IEePMCKOTO
Mops. Mope orxopmmno Ha for. Ha ceBepe B 03epax ¥ ImMaHAax Ha-
KaIIMBAJIACH THIIC, HOBAapeHHAs COXb. A Ha I0T€ BCE YBEIMIMBAIOCH
¥ YBEJIMYWBAJIOCH COMlepKaHme coleidl Kanmsa m MarHms. Ha loro-Bo-
CTOKE HAKAIUNIMBAJACH Ta pPama, KOTOPYI0 HONYyYaeT ECKYCCTBEHHO
YeJIOBER B ocafouHEIx Oacceiinax, nanpmMep Ha CakckoM ozepe. Tax
HocTemeHHO 06PasoBEIBANNCEH OTIENLHEIE HErIyOOKrEe MOpS m 03epa,
HaCHIIeHHEIe OCTATOYHBIME COJIAMM Kalds W MarHmd.

Cranpm HakamImBaThCA OTIOMKEHAS KaJIWeBHX conedl. Haumuas
or CommxaMcka W BINIOTH [0 IOTO-BOCTOYHOM HWacTw ¥ pPalibCKOTO
xpebTa TARYTCA OTHEIBHEIEe KAalmeBEIE MECTOPOKIeHHs, CKPHIBAIO-
[mecsA moJ IOKPOBOM IogyBhl. Beiomy GypoBBle CKBaKUHEI HATATIKH-
BalTCA Ha IOf3eMHEIe MOIIHEIE JWH3E IIOBAPEHHOH COJIHM, & B HX
Bepxax — W HAa COIE KaJus.
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Tar Gmarogaps MajeHbKOMY KYCOYKy OypoBaTo-KpacHOH COJH,
HOAMEYeHHOMY 30DKMM TIJa3oM ydeHoro B Jdaboparopmm 3aBofa,
Oblia pemeHa OfHA M3 CaMBIX IPAHZMO3HBIX OpobieM — mpobieMa
Ranng. Y mame# CTpPaHE! IOABHIACH BO3MOMKHOCTH HE TOJIBKO IIOJ-
HOCTBIO CHaOAuMThL yHoOpeHmAMHE WOasi W IOBHICATH WX ypOKai-
HOCTh,— IIepeJ HaMW OTKPHUIACH T'PAHAMO3HBIE BO3SMOKHOCTII
COBMIaHUA HOBOI, KaNmeBO#l XMMHUIECKON NPOMBIMIEHHOCTH B IOJIY-
49eHHsA CaMBIX PasHOOOpa3HHIX cosell Kajims, CTONb HYKHBIX IIA XH-
MHAYEeCKOr0 MPOW3BOMCTBA. OTO KAJMEBEIE MIEJ0Y: @ COIE a30THOM.
XJIOPHON W XPOMOBO! KHCIOT; 9TO caMble PasHOOGpasHEle cOelnHe-
HEs, KOTOPHIE BCe MIEpe W IMZpe BXONAT B IPOMBIIIIEHHOCTh I Ha-
poxHoe x03siicTBo. BMecTe ¢ Kasmmem Goiblnme KOIMIECTBA METAII
MarTHESA IONYYaloTCs B Bmfe OTOPOCOB»; w3 HUX IOYTEM SJIEKTPO-
JM3a BBIENAETCS CBEPKAIOIMUI Jerkuii MeTall, a CIIaB ero, Tak
Ha3KBAGMEIH «2JIERTPOH» !, OTKPHIBAET HOBEIE CTPAHHUIH B ofnactn
CTPOHTENBCTBA HEIEe3HEIX NOPOT W CaMOJETOB.

" ocymecrBusieTcs ceifgac Medra arpoXMMEKOB Hamle#d cTpa-
HBL — J[06BIBATH B TOJ CTOJBKO TOHH OKMCH KajidsA, YTOGHl MOJ-
HOCTBIO CHAaGOUTH 3TEM IEeHHHM BEHIECTBOM BCE HAIIW HOJS W yBe-
JIMYATH WX YPOKAU.

Tak pmcyercsa mepe; HAMH WCTOPHS KAaJwWsa B 3eMJe M B pPyKax
4eJI0BEKA.

Ho ects emie ofHa MajleHbKas UepTa y 9TOTO BIEMEHTa, HA KO-
TOPYIO clefayeT o0paTwTh BHEMAaHWE. JIIOGOOHEITHO TO, 9TO ONHH
¥3 W30TONOB Kanmsa o0JajaeT CBOMCTBAaMH PAMOAKTHBHOCTH, IpPaB-
Ia, B 09eHs caaboil cTemeny, T. €. OH OKAa3EIBAETCH HEYCTONIABHIM, —
caM 1o ce0e BHIfeJsAeT pa3nuuHbEIEe JYYH W LOPEBPAINAeTCs B ATOMBI
IPYTOro Bem[ecTBa, KOTOPOe HpH RAIbHEHINX TPyNOHpPOBKax obpa-
3yeT aTOMBI KalbIAA.

Ilonroe BpeMs 9TO fABIEHWe OCTABAIOCH HEOKABaHHBIM, HO IIO-
TOM OKA3all0Ch, IT0 JIeHCTBUTENHHO STOT CAMBIH Kajwil ¢ aTOMHELIM
BecoM 40 mrpaer GONBITYIO PONH B KUBHA 3eMIIM, TAK KaK IpH mpe-
BPAIEHAY HEeYCTOMYWBHIX ATOMOB Kalds B ATOMBI KaJbIWs BBITE-
JIAeTCA BHAUMTEIbHOE KONMIecTBo remna. Hamu pagwmonorn mopcyn-
Taiu, uTo mo kpaimeit Mepe 20% Bcero Temuna, KoTopoe o6pasyercs
B 3eMie mOJ BAWSHWEM Pacmaja aToOMOB, OTHOCHTCH K COeTUHEHUSAM
Kaldg, a OTCIOfa M OTPOMHAS POJIb PacHajia aTOMOB KAJHS B Tell-
JI0BOM X03fiicTBe Hamel 3eMun.

IlomaTtHO, 9T0 Omosorm u (PEBWONOTM HONBITAIHMCH BHISCHHUTH
3HAYeHWE BTHX CBOMCTB B mpobieMe KWBHE CaMOr0 PACTEHHA H
BHICKA3BIBAJINM MEICHB, YTO UYHOHEiCTBEeHHAS W HENOHATHASA NOKa
71000BB PACTeHAN K KAJKIO CBA3AHA C T€M, 9T0 aTOMH KalldA CBOUMI

! He HY/XHO myTaTh DIEKTPOH-CINIAB C SIEKTPOHOM — JACTHIEH OTPHLA-
TEILHOTO 3JIeKTPHYCCTBA; HTO TOJNBKO CIydailHO® COBHIAfIeHHE CIIOB.
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N3Iy9eEnAMH OKa3bIBAIOT KaKoe-To ocoboe BIWAHWE HA JKUBHL A
pOCT KIIETKH.

M=oro 65110 CHENaHO OHBITOB B HTOM HAOpaBieHWH, HO JO CHX
0D OHE He INPHBeJZ K KaKuM-TH60 OIpeleieHHBEIM pe3yibTaTaM.
Ilo Bceil BepoATHOCTH, PONH STUX PA3NATAMIIAXCH ATOMOB KaJUs
I WX H3NYyYeHW# BecbMa 3HAYMTENLHA W BHIBEIBAET PAX OCOOEHHO-
CTeil B poCTe U PA3BUTHH ;KUBOH KIETKH W BCEro OpraHW3Ma.

TakoBEI CTPAaHWYKK W3 TeOXWMHH KalldsA, 3TOr0 HEYeTHOro, 6iy-
KAIONeT0 XMMOIeCKOTO 3JeMeHTa. TaxoBa HCTOPHS €ro CTPaH-
CTBOBaHHA W KPYTOBOPOTA Ha 3eMie.

O rammoM XMMIIECKOM DIEMEHTe MOYRHO PaccKas3aTh TaKYyIHo jKe
ICTOPWIO €r0 CTPAHCTBOBAHMI B HELpax, Ha DOBEPXHOCTH 3eMIH,
B IPOMBIIIIIEHHOCTH, HO IS MHOTHX W3 HEUX OTHENbHHE 3BeHbS
HCTOPUE YCKOIB3aI0T MOKA OT B30POB HCCIENOBAaTeNsd; NI MHOTHX
MOJKHO HANHCATH JNHIOh OTHEJbHNE OTPHIBKH;, W TeoXuMuKy 6ymy-
[ero IPEeJCTONT 3a/[ada — CBGCTH MX B CTPOMHEIHA, HOCIEIOBATEIE-
oIl pacckas. Wcropus Kaiumsa Oonee sicHa, MOTOMY 9TO BCe SIOXH
B JKUBHH 9TOr0 BayKHOTO BJIEMEHTA JIJiS HAaC OUEeBHIHEL

Mb1 He TONBKO 3HaeM €ro MCTOPHIO, HO MMeEeM B CBOHX PYKax
Morydee opyj[ue [jid MOMCKOB €r0 MeCcTOPOKIeHUH, g TeXHOJIOIMH
€ro UCIOJL30BaHNsA, U eIfje TAWHCTBEHHON 0CTaeTc:A [MIA HAac TOJIHKO
€ro poIb B JKHBOM OpraHwW3Me,— HOMKAJIYH, caMas HHTepecHAs U
caMas BayKHAs CTPaHHOa ero mcropmum!



SREJE30
1 REJE3HDLII BER

ejie30 — He TOJBRO CaMBI¥ I'IABHBIN MeTaJil ORPYKAI0-

me#t Hac OPEPONEL,— OHO OCHOBA KYJbTYPHl U MPOMBIII-

JIEHHOCTH, OHO OPYZUe BOAHEI M MIPHOTO Tpyma. W Tpyn-
HO Bo Beell Tabmmme MenpeneeBa HaiiTH APYroi sjeMeHT, KOTOPHIH
Gpu1 OBI TAK CBASAH C NPOMINBIME, HACTOSAMWME U OYIYIIEME CYIb-
OaMm gemoBevecTBa. IIpeKpACHO TOBOPHT O Kejie3e OJWH M3 IEePBEIX
MmHEpaxoros gpesHero Puma — Ilnmawit Crapmuit, kKoTopsii morun6
B 79 r. mameii spbl BO BpeMs n3BepikeHus Be3sysus, samymeHHBIN
«IPaxoM W TENIOM, W3BEPIKEHHEIME W3 OTHE[HIMAINell rOpely, Kak
aucan o HeM MuHepajor Bacmiumit Mmxaiimosmu Ceseprmu 6omee
cTa neT Hasaf.

B ero mpekpacmoM mepeBofe MBI UATAEM SPKHME CTPAHHUIbLL U3
MCTOPHY JKelie3a, KaK OHa pucoBanachk Ilnunmio: «fenesmsie pymo-
KONH JOCTaBIAIOT UYeJOBeKy IpeBOCXOfHelIlee m 3I0BpefHeimiee
opymue. 6o cum opynumeM mpope3sIBaeM MEI 3eMII0, cajKaeM Ky-
crapEUKE, o0padaThiBaeM IUIOOBUTHIE Calbl ¥, 00pe3sIBas NUKHE
J03BT ¢ BEHOTPAJOM, OHYHIAeM UX KOsl roy 10EeTs. CuM opymnu-
eM BHICTpamBaeM JIOMEI, pa30mBaeM KaMHwW M yIOTpeOiseM IKeIe30
Ha BCe mofobmbie mamobHOocTH. Ho TeM ke caMBIM 3KeIe30M OpPOM3-
soguM Opanm, GuTBEl ¥ rpabexum m ymorpebiseM OHOE He TOIBKO
BOIMSHE, HO MeIeM OKPHIJIGHHOE Balib, TO n3 OONHNI, TO M3 MOMHEBIX
PYK, To B Bume onepernsx crpen. Camoe mopouHeiimee, 10 MHEHHIO
MoeMy, YXuIIpeHne yMa genosedeckoro. V6o, uTobH cMepTH CKOpee
DOCTHIIA UYeNOBEKAa, COMeNalii €€ KPHELIATOI K Kexedy IPHAAIN
mepbsa. Toro pagm ma Gymer BuHa mpuOmcaHa 4YelOBERY, a He IIPH-
pore».

Yepes BCIO MCTOPUIO HeJI0BEYECTBA IPOXOAET Goprba 3a smeye-
30, naumgag ¢ IV—III TeicageneTus mo Hameil 3phI, KOTHa 9el0BER
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BIIEPBEIe HAYUMICA BIAHETH 3THM MeraiioM. Mosxer ObITh, BHaYaie
OH mombupan ynaBmime ¢ He0a KaMHYM — MeTEOPHTHL U W3 HHX CO-
3maBal maelus, NOKOOHEIE TeM, KOTOpble MBI BCTPeYaeM U y anre-
k0B Mexcukn, u y mHpeiines CesepHoit AMepuKm, m y 3CKHAMOCOB
T'pernanpwm, u y obutateneit Bammuero Bocrora. Hemapom cyme-
CTBYeT ApeBHssA apabckas jiereHga o TOM, 9TO Kelie30 — HeOecHOTo
mpomexoxpeEns. Ha KomTekoM AskiKe 0HO [ajke HA3HIBAETCHA «KaM-
HeM He6a»; apalbbl jKke, HOBTOPAA [PEBHUE CKAB3aHUs €IUNTIH, TOBO-
punm, uTo ¢ Heba majjaoT B ApaBWHCKYI0 DYCTHIHIO Kalid 30J0Ta;
Ha 3eMIe 30J0TO IpeBpamaercs B cepebpo, a HOTOM B UEpHOe JKe-
je30 — B HaKa3aHWe ILIEMeHaM, OopiomuMca 3a OBIajeHHe Hebec-
HEIM TapOM.

Jlonroe BpeMs jKele30 He MOINIO MMeTh MHPOKOTO PACIPOCTPA-
HeHWsd, TaK KaK BBILIABIATH ero W3 Pyx OBLIO TPYMHO, a KaMHeH,
nagamomux ¢ Ee6a,— MeTeopUTOB — OBIIO MAaJo.

TodpKO ¢ IMEpPBOTO THICSIENETHS HANIeid 9PHI YeNOBEK HAYUYMICH
BHIINABIATDH JKEJIe3HEE PYMOLI; X HA CMeHy OpOH30BOMY BeKy IIpH-
IeNx TOT BeK jKeie3a, KOTOPHIH B MCTOPHHE KYJILTYPH IPOMOIIKAET-
¢ W OO0 HAIOUX JHEH.

B cuomxuaoit meropmyeckoil mu3EM HapogoB Goprba 3a eieso,
KaK ¥ 3a 30J0TO, MIrpajia BCeria OTPOMHYI0 POJib, HO HACTOAILIEE
OBllajleHAe HTHM METANIOM OBLIO HEBO3MOMKHO HHE I METaILIyp-
TOB CPeSHEX BEKOB, HA A AQJIXHMHKOB, I HA9aJ0Ch OHO TONBKO
¢ XIX B.; m DHocTemeHHO jKelle30 MPEBPATHIIOCH B BajKHeHMmil
MeTana npoMebimienEocTr. C pasBUTHEM METAJIyPruH MeIKHe Ky-
CTapHEIE jKeJIe3HbIe CHIPOAYTHHIE IIeYM CMEHWINCH JOMHAMHU; HA UX
MecTe BBIPOCIHW IPaHJUO3HEE METAJIYPrEYecKae 3aBOJBI-THTAHTEL
OPOM3BOMUTENBHOCTHI0O B THICAYM TOHH, KOTOPHIMHM MBI Ji00yeMcs,
HampmMep B MarmuToropcke.

MecToposerns Kede3HEIX DY CTald OCHOBOX GoraTrcTBa OT-
IeILHHIX cTPaH. I'paHuo3HEIe 3aacH! jKelle3a B HOCKOIHKO MUJIIA-
appoB TOHH B JIOTapWHEruy SIBEIWCH NPUYMHON GOpHOHI KammTalu-
cToB. MBI 3HaeM, YTO B CeMHJECATHIX TOJax IPOIIJIOr0 BeKa Imia
6oprba Mesxny Dpannumeit m 'epmaHme# 3a OBIafeHWe MHUJIAAPH-
HBEIMHE 3amacaMm pyd PefHCKEX MeCTOPOKAeHUH.

Ha mammx rmasax mpomia Goppba Amramy m I'epmammm 3a
Kupyrasapy, sa ToT samedaTelnHBIH pymEmK monsprHoi IIBemmm,
KOTOpHIA maer B rof mo 10 MIIImOHOB TOHH IPEBOCXONHBEIX Kele3-
HEX pyn- Mel 3HaeM, KAK IOCTEIEHHO OTKPHIBAJNA CBOM KeJIe3HBIe
forarctsa Poccms m oBrameBala mMH, HaumHas ¢ Kpmsoro Pora m
Ypana m KoHUas rPaHOWOSHBIME 3a0ACaMU FKEJIe38 B MECTODOMKIe-
auax Kypckoil aHomanny.

M=uorounciennsie MeCTOPOKIEHNA Hamle#dl CcTPaHBl CO3JAIOT
MOIOb ee MPOMHIIJIEHHOCTH, [aBasg MeTald Jjd PelbcoB, MOCTOB.
NapoB030B, CeILCKOX03AMCTBeHHBIX MAallMH M [JPYTHX OpyAui Mmp-
HOTO TpyHa.
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IMudpsr pocra mo6vum 9yTyHA W CTANH TOCTHrAlOT ceivac MHO-
I¥X MHJIIMOHOB TOHH B TOf.

B roper BofiEEL BO BpeMs OT[IENBHBIX CPAKEHHH JKeJe30 BHIILYC-
KajJoch B cHapAmax m 00M0ax B KommuecTBaX, PABHEIX OTHEJNEHBIM
Mecroposkpenusam. Hampumep, cpaskenwme mpu Beppmeme (1916 r.)
IIPeBPaTHIO MOJSL 3TOr0 YEPEIIEHHOr0 PaiiloHA B HOBOE «MECTOPOIK-
TEeHWe» CTAJH.

9T0 W HEeyRWBHUTENBHO, IOTOMY 4YTO B 3Tol 6mrBe OBlnm mHmH,
KOI7la OpY[us BEIDYCKAJHM B 9ac IO CTO — [BECTH THICAY TAMKENBIX
CHApPSAMIOB, HECYIIAX [0 MOJYTOHHE! METAJIA.

B Gops0e 3a MeTamn moCTemeHHO HAaMeYATCA HOBHIE IYTH Das-
BHTHS COBPEMEHHON MeTa Iy prum.

YacTo sKelle30 W CTANL 3aMEHMIOTCH HOBBIMH COPTAMH BEICOKO-
KagYecTBEHHO# CTAlld, ¥ pelKAe MeTaJibl — XPOM, HAKelb, BAaHATW,
Boab(paM m HUOOHWET,— [00ABIEHHEBIE B CIJIABH B KOIMIECTBAX Jie-
CATHIX [0Jiell IPONEHTA, YKPEIIAIOT CBOHCTBA MeTalja, Melas ero
TBEPAHIM, HEIOJATIUBEM M YCTOXIMBEIM.

B Gopube 3a ynyumenme MeTaljia, 38 HOBEE XHMHYECKHE PEAK-
IiFd, B OTPOMHEBIX JIOMHAX M CTAJENATEeHHBIX IeXaX pemiaeTcs OfHa
W3 OCHOBHEIX 3af{ad 9eli0BeUecTBA. fHee30 YXOMUT m3 PYyK Telo-
BEKa; 9TO HE BOJIOTO, KOTOpPOe HaKamImBaeTcs B celipax m Gamxax
I JIWIOL He3HAYATEeJHHAA JacTh
KOTOPOr0 TepsAeTcs, PpacHEH-
nasack. elle3o HEYCTOMYABO
Ha IOBEPXHOCTH 3€Mid, B OK-
py:Kamoomeit Hac 00CTaHOBKe;
MBL caMy 3HaeM, KaK OHO Iier-
KO IIOKPHIBAeTCHA pPIXaBUMHOM.
IlocTaTo9EO MOKpPHIH KYCOK
/Kelle3a OCTABHTHh HA BOBIYXE,
4yTO0H OH O0Y€Hb CKOpO IO-
KPHUICA DKaBEIMA IATHAMH,
IOCTAaTOYHO He OKPaCHTH JIKe-
Je3HYI0  KpHIIY MAacIsHOH
Kpackoit, gToObl yKe depes
roj{ pIKaBYWHA Ipoella B Heit
OTpoMEEIe [HIpH. MBI Haxo-
ouM B 3eMie JKele3HEIe OpY-
IOms CTapHX BEKOB, IPeBpa-
meEHBIe B Oyphle BOTHEIE OKH-
CIIBI; KOIBS, CTpeNbl, OpOHSI —
Bce 9T0 rumOHET, NONYAHAACH
BEJMKOMY XAMHIECKOMY BaKO-

Mapmenoscruii yex Baamoycmoseckozo Hy ORACNIGHHS ISQIesf II0f
Mmemaanypeuneckoeo saeoda. Pasauexa ~ BIUAHNEM KHUCIOPONA BOSTYIN-
memanna HOU CTHXWH. n mepen 4JeaoBe-
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Hobviwa pydw na Buicokozopckom mncenesrom pydnure okoso Huacrezo
Taeuna Ceepdaosckoii 06a.

YecTBOM CTOMT 3aJada HCKIYATENRHON BajyKHOCTH — GOpPOTHEA 3a
COXpaHeHZe Kelesa.

YenoBeKk He TOIBKO yIydIlaeT KauecTBa MeTallila TeMH Ho0aB-
KaM#, 0 KOTOPHIX A FOBOPHJI,— OH IOKPHIBAET JKENe30 CI0eM NUHKA
BIE OJ0Ba, IpeBpallas B KeCTh; XPOMHPYET M HHKEIHPYeT OT-
BEeTCTBEHHEIE YACTM MAINWH, KPACHT €ro PasimYHbIMH KpPacKaMH,
obpaGateiBaer ocdoprbiMm comsamu. Pasnmeakivm MeTtomamMu Go-
peTca UesoBEK, CTapasch HPEHOXPAHATH IKENe30 OT OKMCIHSIOMeR
HesATeNBHOCTH OKpYsKalomeir Hac Bjarm m kmeiaopoma. VI Hamo
CKa3aTh, YTO My 3TO OYeHb TPYAHO [AeTCHA; OH NPUAYyMHIBAeT HO-
BEIe METOHB], NPHMEHAA INHK, KaJMU#; OH BHIECKHBAET BMECTO
oloBa fipyrue saMenmTenu. Ho mpmpomasle XmMuYecKrme IpPOLECCH
ApyT cTEXHIHO; M 4eM Goabme OymeT deloBeK MOOHBATE jKejesa
U3 3eMHBIX HeJlp, YeM mmpe OH OyHeT pasBHBaTH UEPHYI MeTal-
qnypruio, TeM Bce BaykHee OymeT 3afjada OXPAHBI HTOI0 METAJIa.

Kar cTpammo ropopmrs 00 OXpaHe MeTajla — jKejle3a, KOIZA,
Kasalock GBI, €r0 Tak MHOIO OKOJIO HAac. A MeXIy TeM HeJaBHO
cobmpanucs GonbInze reojormdecKre KOHIPECCH, Ifie TeONOTH, IOJ-
CUMTAB BallacH HKeJIe3HEIX PYJ, YKas3bIBAIN Ha IPATYIIAN MKeIe3HbIH
FOJION; OHN IpeficKasbiBajm, aTo deped 50—70 et mccakayT Mupo-
BBl MECTOPOK/IEHUA W Yel0BEYeCTBO NOIKHO OymeTr saMeHUTH 5TOT
Mmerasn apyraM. OHm ropopmim O TOM, 9TO G€TOH, IIIMHA W HECOK
3aMEHAT JKejie30 B CTPOUTENBCTBE, IPOMHIINEHHOCTH H (HH3HH.
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Ho Bpemsa Teuer, m kak GynTo yixe mprOImKaiOTCs TOILI HCTOIEHUA
3a0acoB, a Te0JOTH OTKPLIBAIOT BCe HOBEIE W HOBEE MeCTOPOK[e-
BHA jKede3a. damack sKemesnnix pyA B Cosercrom Colose BHOdHe
YAOBIETBOPAIOT HAIIy NPOMHBIIIIEHHOCTH, I HE BEAHO KOHIIA HOBHIM
OTKPHITHSAM HX.

Heneso mpmEAANEKMT K BKHEAMEM MeTalllaM MHPO3NAHUI.
ME! BEAEM ero JEHUHK BO BCEX KOCMMYECKHX TelaxX, OHH CBEpPKAarol
HaM B aTMociepax pacKaleHHEIX 3Be3J, MBI BHIAMM aTOMBI jKejesa,
OypHO MATYMUecs HA CONHEYHOW MOBEPXHOCTH, OHH MAfaloT K HaM
€/HerofH0 Ha 3eMJ'I0 B BHUJie TOHKOW KOCMWYECKON HEHLIH, B BHJE
JeJNe3HEIX MeTeopmToB. B mrarte ApmsoHa, B IOmkH0# Adpure,
v mac B Oacceiitme ITogwxamemmoii TyHryckm ymanm rpaHIEO3HEBIE
Macchl CAMOPOIHOTO Kejie3a, 3TOr¢ BajKAEHINero MeTania MEPO3[a-
musa. [eousuKkn yTBEP:KOAIT, 9TO BECh LNEHTDP 3eMIW COCTOHT H3
MaccH HEKEIHCTOTO jKele3a W YTO Hamla 3eMHAas KOpa ecTh TaKas
7Xe OKaJUHA, KAK Te CTeKJIOBHJHBIEe ILIAKM, KOTOPHE BBITEKAIOT
73 [OMEHHOW IeYm BO BpeMs BHIIIABKEW IYTYHA.

Ho mus mpoMBIIeHHOCTH HE MOCTYOHHL ele HU TPAHTHO3HEIE
Macchl JKejesa M3 KOocMoca, HH 3aiekm B IIyOwHax Hammed mia-
HOTHl,— MH jXHBeM @ paboTaeM HAa TOHEHBKO! INeHKe 3eMiH, W
HaIled METAJIYPrAm IPUXOAUTCH PacCIMTHIBATH JHMIIb Ha Te He-
CKONIBKO COTEH MeTpPOB TIyOWHBHI, W3 KOTOPHIX COBPEMEHHOE TOpHOe
WCKYCCTBO IIO3BOJAET W3BIEKATH JKENEe3HEIE PYIBL.

Mexpmy TeM reoXUMUKEN pAacKDPHIBAIOT HAM HCTOPHIO jKellesa.
OHEz roBOPAT 0 TOM, UTO Jlake 3eMHas Kopa Ha 4,2% cocromT ms
/eesa, YTO W3 METANIOB TOJHKO ANIOMUHNA OONBIIE B OKPYKAIO-
me#t Hac Ompmpoje, 4eM skene3a. Mul 3HaeM, 9TO OHO BXOIHUT B CO-
CTaB TeX PACILIABIEHHBIX MAacc, KOTOpHE B BHJE OJWBHHOBHIX I 6a-
3aJILTOBLIX IOPOJ 3aCTHIBAIOT B IIyOMHAX KAk CaMble TAMENHE U
11ePBO3MAHHEIE [IOPOIEL.

Msr 3HaeM, 4T0 CpPaBHETENBHO MAJlo JKeNe3a OCTAeTCA B Ipa-
HATHBIX IOPOJaX, O 4eM TFOBOPAT HMX CBeTibie — Gejnle, po3oBHIe,
3ejieHble — Kpackil. Ho Ha 8eMHOM HOBEPXHOCTH CIOMHEIE XHMH-
YeCKUe PeaKIuy BCe ke HAKAIIWBAIOT OTPOMHEIE 3alachi jejes-
Hoi pymsl. OmEm w3 Hmx ofpasyiorca B cyOTponmeax, TaM, Iie
IEPHOIE TPONMUECKHX MOMKAEH CMEHSIOTCA APKEMHE COJNHEYHLIME
DHAMZ 3HOHHOIO JleTa, Ifie BCe PACTBOPEMOE BHIMBIBAETCS U3 TOp-
HEIX HOpOJ, # 00pa3yiorcs Golpimme CKOIUIEHWS — KOPKH PY7 Helle-
3a W aJOMUHNSA.

M1 3HaeM, Kak Ha HO 03€D CEBePHHIX CTPAH, HApEMEp Halmei
HKapennu, 6ypaEEle BOREL, COfEPIKAIIIe OPraEAIecKoe BeImecTBO, IPH-
HOCAT BECHOH OrPOMHBIE KOJHIECTBA jKele3d W3 PA3HHX TOPHBIX
IOPOX; Ha JHEe 03ep, Ky[a CTEeKAIOT BOJBI, OCAKIAIOTCA TOPOMUEKH
RJIE Oeldble CTAMKEHUA Kelies3a OPW yIacThw OCOOBIX JHelle3HBIX Oak-
tepuit... Tak, B Gonorax, MOpcKuX riy0mHAX, B TeueHHWe MOJIION
TeoJIOTHYECKOR wWCTOpPMY Hamed 3emiidm 00pasoBalmch CKOILIEHHS
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JREIe3HBIX DYM; ¥ HeT HWKAKOro COMHEHWs, 9T0 B PAfe clydaeB
JKEBOTHAS U PACTHTENBHAS JRU3HEL OKaszajla CBoe BIHAHEe Ha obpa-
30BaHEE ITUX MECTOPOKCHUH.

Tax obpasoBanmesr KpynHble HepueHcKme MeCTODOMIEHHS; TaK
00pasoBaimCh, MO BCel BEPOSATHOCTH, W OTPOMHEBIE 3aIaCHl JKeJe3-
woix pyn Kpusoro Pora m Kypekoi maremrHOl amoMannd.

Pypsr sTmx [BYX mOCIeNHEX MeCTOpOMAEHHA TaK HaBHO OBLIE
OTIIOMKEHE! BOJlaME [PEBHHX Mopell, 4ro ropsdee AbIXaHmEe LIyOmH
ycIeno W3MeHHTh HX CTPOGHHE, I BMECTO OypHIX Kelle3HAKOB, KaK
B Hepum, MBI BEmM 37jech W3MeHeHHbIe WepHSIe PYABL, COCTOAIIME
73 3KeIe3HOro GiecKa W MArHWTHOIO Keje3HSKA.

CrparcTBOBaHZe jkelesa He IpPEKpamaeTcd Ha 3eMHON HOBepX-
HocTH. IlpaBpa, B MOpCKOH Bofe ero HAKAILIEBAETCA OYeHB MAlo;
7 OpaBEJHHO TIOBOPAT, 4TO 9TA BOJa HPAKTHYECKH COBEPIIEHHO
He cofepKHT sKeie3a. OMHAKO B 0COGHIX, MCKIIOUHTENBHEIX YCIO-
BHAX JajKe B MOpPEe, B MEIKOBOJHBIX 3alHBAX OTIATAIOTCA KENe3U-
CTHIE OCAfKW, IeJbe JKeIe30pyMHEe 3ajekm, KOTOPHe BCTPEUYAIOT-
¢A W B paAfe APEBHEX Mopckux oTnoskeHmi. Tak obpasoBammchb
Hally 3HAMEHUTHIE JKeJIe30PYIHbIe MECTOPOMIeHNS Ha Y KpawmHe
6xm3 Xonpa, Hepun u Aarn. Ho Ha 3eMHO# moBepxHOCTA — B Pydh-
fX, PeKax, o3epax, 6070Tax — BCIOJYy CTPAHCTBYET JHeNe30; W pac-
TeHHA Bcerjla HaXomAT s cebs 5TOT BasKHBIA XHMWYECKHN 3ie-
MeHT, 6e3 KOTOpOro HEBO3MOKHA PACTHTENHHAS JKU3HB.

ITonpobyiiTe numuTs jKene3a ropmoder ¢ MBETAMH, W BH YBH-
IuTe, 9TO IBETHI CKOPO IOTEPSIOT CBOW KpPACKW M 3amax, JHCTbS
CMIeNaIOTCsT FKEJITHIMEU, HAYHYT COXHYTH. TOT JKUBHTENbHEIA XJIODPO-
mI, KOTOPHI#A CO3[aeT BCIO CHILY FRUBOM KIETKY, KOTODHIA HM3BIe-
KaeT YIIepof M3 YIIEeKHCIOTH, OTHABasg KHCIOPOJ BO3TYXY,— 9TOT
xaopoduinn Ge3 jxelesa CyMIeCTBOBATH HE MOJKET, TAK KaK IPHCYT-
CTBHE IIOCIEIHEro ABIAETCH HeOOXOMUMEIM YCIOBHEM [ ero ofpa-
30BaHUS.

Tak B pacTeHmE, B JKWBOM OpraHm3Me 3aBepIIaeTCs KpYyro-
BOPOT JKejie3a Ha 3eMile, X KpacHBIe KPOBAHEIE HIADHKA B KPOBH
YeI0BEKA SBJIAIOTCA OJHEM W3 [OCHENHAX STAIOB B CTPAHCTBOBA-
HOHU TOTO MeTajia, 663 KoToporo HeT HY KW3HH, HE MEPHOFO TPYHA.



CTPOHIH i —METAJLI
RPACHBIX OrHEIi

TO He 3HAET KPaCWBHIX OGHTANBCKUX OTHEH HIA APKAX

pakeT, KpacHBIE HWCKpPbl KOTOPHIX MEMJIeHHO MOOTYXAI0T

B BO3[yXe, CMEHAACH CTONL Ke SPKUMHA, HO 36JIeHEIMH
orEavu! B mamum Goneminme mpaspgEAKM THICSYAMA OTHeH Iepeim-
BaIOTCs, TOPAT APKME CBeUW, BpalIalon(uecs COJHIA, MUUANAe pa-
KeTHl HOUHHIX (pefiepBEepKOB, Pa3roEsas KPACHHIM HiW 3€I€HEIM, jKeJl-
THIM HJIA OeJBIM CBETOM HGYHYIO THMY. TH e KPacHBIE OTHE PAaKeT
DONHAMAIOTCH HAJl MOpeM ¢ Kopabiell B MEUHYTY I'pO3HON OOACHOCTH,
oHE COpachHBAIOTCH C CAMOIETOB Jjigd HOYHON CWIHAJIW3AOWH, OHU
IepPeroBapmBalOTCA CBOMM MEMPPOBAHHBEIM A3BIKOM BO BPeMs MOJ-
TOTOBKM HOYHFIX aTaK w 00MOapIupoOBOK.

Majio ®TO BHaeT, Kak MenaloT 3TH ApKume «OeHraincKme» OTHH,
KOTOpHle HONYYMIH CBoe HasBaHme m3 VIHnwm: TamM BO BpeMs CBf-
INeHHBIX CIYKEHUH KPembl HABOMMIN CTPAX HA MOIAMUXCSH, HOOMH-
RaHHEO 3ajK@rag B IONYMpaKe XPaMOB TAWHCTBEHHBIE MEPTBEHHO-
3eJIeHEIE NIV KPOBaBO-KPACHBIE OTHH.

He Bcem m3BecTHO, 4TO 9TW OrHE IOJNYYAOTCHA W3 CONEH CTPOH-
s m 6apms — ABYX cBOeOOPABHEIX METaJIoB, KOTOPHIX JOJIr0 He
yMeJlH OTIMYZTH APYT OT APYTa, HOKa He HOJAMETHIH, 9TO OAUH Ha
OTHE CBETHTCSH 3€IeHOBATO-KENTEIM CBETOM, & JPYro#l — ApKo-Kpac-
oM. O4eHb CKOPO 3aTeM HAYYHIWCH HONYIaTH JETYyUHe COIH
9THX JBYX MeTAIJ0B, CMeMMUBATL HX C 0epToNeToBol CoXbIo,
yrieM m cepoil m U3 5TOH CMecH IPeccoBaTh MIAPWKM, IUINHIPHL
U OWPaMHUfbl, KOTOPEIMN HAUMHSIOTCS PaKeTH W TPyOKm (eiiep-
BEPKOB.

TaxoBa ofiHa W3 HOCHETHEX CTPAHWUI[ JOJIrOH ¥ CIOMKHOM HCTO-
pum 3TEX ABYX slleMeHTOB. Mosxer OvITh, BaM Gblio 6E U CKYYHO,
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ecim GBI A CTaN HONPOOHO PACCKASLIBATE O [IMHHOM IYTH, KOTO-
PHIt IPOXOAAT aTOMHEI CTPOHOUWS u Gapus B 3eMHOH Kope, Ha4mHAA
€ro ¢ PAacIiaBOB TPAHMUTHBIX ¥ INENOYHHEIX MarM I KOHYas Ha IpO-
MBIIJIEEHEIX IPefOpPHATHAX: B CAXapHOM IPOU3BOACTBE, B 060pOH-
HOil DPOMEBIMIIEHHOCTH, B METAJUIyPrhm, B NMPUTOTOBIeHME (beitep-
BeproB. Hapo crasark, 910 eme ctymemToM MOCKOBCKOrO yHHBEp-
crTeTa g IpoYel B OFHOM BOJMIKCKOM rasere 3aMedaTelbHEIA paccKas
Ka3aHCKOI0 y49eHOT0 O MHUHEDANaX CTPOHOUA. JTOT TaJaHTIHBEHIH
MHIAEPAJIOT PAcCKa3bIBAl O TOM, KaK OH BMECTe C TOBapHILEeM
cobupan Ha Gepery Boxrm kpacmsiie romy6ble KpHCTAJUIEL MHAHE-
pana peiecrmra. OH mmcax O TOM, KAK BO3EEKIE 3TH roiy6ble KpH-
CTAJNEl M3 PACCesSHHHIX aTOMOB B IEDPMCKOM HM3BECTHSIKE, KaKOBEHI
HX cBoiicTBA ¥ IPHMEHEHWe; HTOT KPAaCHBHIA paccKas TaK PesKo
3amevaTieNcs B Moell maMaTW, 9T0 B TeUYGHHE MHOTAX [ECSITKOB
JeT s IOMHMI O ronyboM MmEHepaje MejecTWHE, HASBAHHOM TaK
OT JAaTHHCKOIO CJOBA «IeAyM» — «HeGo», 3a ero Kpacmsyio Hebee-
HO-TOIIy0yI0 OKpacky.

Meuoro mer a1 mMeuTa] HAWTH 9TOT KameHb, # BoT B 1938 r. mue
noBesno. Heosmpmanaas Haxonka 3acTaBmiia MEHS BCIOMHETBH 3TOT
3aMedaTelbHBIA paccKas.

M= orpeixamm B Hucnosomcke ma Cesepmom Kaskase. Ilocue
TAKeN0l GoNesHM s He MOT emje XONUTH II0 TopaM, a MeK[Ly TeM
MeHd TAHYJO K CKaJlaM, KAMEHOJIOMHAM M KaMeHHEIM 0OpHIBaM.

Oxosno Hamero CaHATODHA CTPOMIE KpacwBOe B3[aHHEe HOBOTO
noMa orgerxa. Ero oTfensiBaiim pO30BHIM BYJIKaHAYECKEM TYQOM,
OPWBE3eHHEIM W3 ApMeHWm, W3 CeleHns ApPTHK, 1 HAa3BAaHHEIM IO

Caatom ¢ Jlenurepade
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ero mMenn aptukcxmM. Orpamy m BOpOTa BHIKIAAbIBAJNN U3 JKEITO-
BATOTO JONOMHUTA, KOTOPHIA AKKypaTHO O0TECHBANIH MOJOTOUKAMHE,
BHIJIENBIBAS KPACHBEIC OPHAMEHTH W YKpaImeHHs.

fI poBajmics XOAWTH HA CTPOWKY, MOMOITY CMOTpeN, KaKk yMe-
noit pywxo#t paGoumil oOTaumBal MATKEN [OJNOMUTOBHI KaMeHb,
orOmBas oTHenbHEIe 0osiee MIOTHHE wacTd. «B 3ToM KaMHe,— CHa-
3aJ OJ[MH W3 HEX,— BCTPEUYAIOTCH BPENHbIe TBEPAHIE JKETBAKW. MBI
X HaseBaeM «60Ie3HBI0 KaMHA», IOTOMY 9YTO OHN BpeAAT obpa-
00TKe; MBI EX BHIIAMEIB2eM H OpocaeM BOH Tya B Kydy».

f1 mopmomen mocMoTpeTs W BAPYT B OJHOM DPa3JOMAHHOM 3Hel-
BagKe yBHUJeN KaKo#-TO roayboil KPHCTANIWK: 0, 9T0 OBLI HACTOA-
muit nenectur! UymHas mpospagmas roxybas mrojouKa, KaK CBeT-
aelii canmp ¢ ocTpoBa lleflmoH, KaK CBETJEIH, BEHITOpPeBIINE Ha
COJIHTle BACHIEK.

f B3ax MosoTor y pabodero, pasioMal JeKABINHE KEIBATKA
m OHeMeJ OT Bocropra. Ilepemo MHOW GBIIE AWBHBIE KPHCTAIIBL
menectunHa. llenpiMm merKamm Troxy6oro mBeTa BHEICTHIANA OHHU
cBoGopHEEIE MycTOTH BEYTpH sxeiBauroB. Cpenw Hux mdemann Gersie
Opo3pavuHble KPUCTANIB KAIbIuTa, & CaM JKeIBAY0K Oblr 06paso-
BaH KBAapIeM ¥ CepPHM XanNeJoHOM, MIOTHOH M HPOYHOH OIPaBOHA
T[eJIeCTHHOBOTO OMKepenbd.

A paccmpocmn pa6oumx, rme MOOBIBAIOT [OXOMHUT IJig  IO-
crpoiikn. OHE ykasajiw MHe OyTh HA KameHojovuZ. He mpomio
¥ IBYX [Hell, KAK PaHO YyTPOM MEI Celn HAa TUIWYHYHI KABKABCKYIO
IEHEHKY m®m Toexandm oo OBLIBHOM [Opore TyAa, THe XoObBaid
monomut. M1 exanm BRosk OypHO# pedkm ANHKOHOBKH, IIpoeXald
KpacmBoe 3pjaHme «3aMKa KOBapcTBa u JH0OBm». [[oImHA CymmBa-
Jach, OPeBpamasch B yIoeibe; OODHIBUCTHIE CKIOHBI HABUCAIN
KapHE3aMH W3BECTHSKOB W JOJOMHTOB; M CKOPO BJAJNU MBI YBHIEIH
JIOMKW ¢ TIpOMagHbIME mieiihamm O0OJIOMKOB W KYCKOB GOKOBBIX
mopoy. CHawana HaM He Besno. Bosnblnue jKeIBAKW, KOTOPHE MH, HE
JRanes PYK, YIOpHO pa3bmBanm, OB ¢ KPHCTAINXKAME KalbIATA
7 TOPHOFO XPYCTaJsA Wiw ¢ HAaTeYHEIMA Maccamm 6enoro m ceporo
cOajla ¥ DONYHOPO3PAavyHOro XaimefoHA; HO BOT MBI, HaKOHeI,
Hamalm Ha Hy:kHoe Mecto. OEEWH Ba [JpYyrmM OTKJIA[EIBAIE MEI
mMTy(sl APKO-ronyboro melecTHHA, AKKYPATHO CHOCHJIW WX BHHS,
Gepe;KHO B3aBopaumBajm B OyMary u CHOBA IOJ3JIM IO OTBAJIAM,
cobupas pmBEBIe o0pasmei. G TOpHOCTHI0O MBI NPHBE3IH HANIM
00pasmsl B CAHATOPWI, PA3NOMMIM, BHIMBLIN, HO HaM Bce OBLIO
maso. ITpommo Bcero HeckombKo HHel, m MBI CHOBA TPACHHCH HA
JomajKe 3a TONYOBIM LEJIECTHHOM.

Hama kommara Gruia Bea BarpoMosifeHa TABIOAME NOTOMHATA
¢ rony6rIMu riaskaMm; ¢ YKOPU3HOW IMOCMATPHWBAN HA HAC IIIABHBIMA
Bpad CRHATOPH, & MBI TAIMIA BCE HOBEHIE M HOBHe 06pasmel. Hame
HOoBefleHne 3a@HTPUTOBANO COcefiell m [APYTHX JeYamluXcsa B CAHATO-
pru. Bee 3amBTepecoBaymch roxyObIM KaMHeM; HeKOTODHIE aske
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Canamopuii ¢ Kucaoeodcke, [locmpoer us mecmrozo doromuma

TOMIM Mo HAaIOEM CTOMAM HAa KaMeHOIOMHIO JAOJIOMKTa M, HAM Ha
BaBHUCTH, IPUBE3NH TOKE OYeHH XOpomme 00pasmbl.

Huxrro He moEmMai, [jis 9ero MBI cOOMPAIHE 9TOT KAMEHb.

U xak-to pas B CKYYHHIU OCEHHHWH Bedep HAIIW TOBAPHIIH IIO
JleYeHNI0 MONPOCHIIM MEHS PAaccKasaTh MM O TOM, UTO 3TO 3& TOIy-
6oii waMeHns, moYeMy OH o0pasoBajica B skejTOM goiiommte Hucio-
BOJICKAa M KaKOidl B HeM TOnK. Mul coOpanmer B YIOTHOM KOMHATe;
s Pa3NoMKUi Tepej CIymaTenaMu o0pasmsl W, HEMHOKKO CMYINeH-
HBIY HEO}RUOAHHOW ayfwTopuedl, B KOTOpPOH MHOTWe He 3HalW HH
XUMUH, HA MWHEDAJOTHE, Hadaj CBOH pPaccKas.

...JlaBHO, HaBHO, HECKOIHKO [MECATKOB MHILIMOHOB JeT Ha3aj
REpXHEIOPCKOe MOpe JOKATHBAJIO CBOM BOJHEI [0 MOIIHEIX, TOTZA
yie cymecTBoBaBmmx Hasrasckmx xpebtos. Mope To orcrymado,
TO BHOBL 3ajmBajio Oepera, pasMbIBaj0 TPAHUTHBIE CHKAJE X OT-
Jarajo mo GeperaM TOT KpacHEL#l IECOYEK, KOTOPHIM TEIeph MOCHI-
IaHH! TOPOKKM OKOJO CAaHATOPHA.

B Menxumx sanmpax, B pasimeBax OypHBIX PeK, CTEKABIIHX C rop-
HEIX BepmuH Apesnero HaBkasa, obpasoBanmch Goibmiwe CONAHEIE
©3epa; I0PCKOe MOpe OTCTYLalo K ceBepy, a BAOIL Oeperos, Ha IHE
03ep, JAMAHOB W MeJKAX MOpei OCayKIANnCh TIMHWCTEIE HAHOCHI,
MeCKH, OTKIANHBANACL IPOCIOBYKE TUICA, & MecTaMn W KaMeH-
HOH coJH.

B 6Gomee rmyGoxkmx MecTax OCRKNANMACH CIUIOMIEBIE CIOX TOTO
JKEJITOr0 MONOMHTA, KOTOPHIA BCeM BaM, KHCJIOBOALAM, XODOIIO
W3BeCTeH IO 3HAMEHNTOH necTHmIE K «HKpacHBIM KaMHAM» 7 IO
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OPeKPacHBIM B3JaHWAM CARHATOPHSI MWHHCTEPCTBA YTOJBHOH HpO-
MBIIIIEHEHOCTH. JTOT JOJOMHUT ceifgac ofpasyeT Goxpmime TOIIM
PaBHEOMEpHOH KelToil, cepoil m Genoil OKpacK:.

Ho rar cmommo m pasHooOpasmo criambiBaiach cynsba Toro
Mops, u3 Koroporo Buimanum 3Tum ocamxm! ITo Geperam OHO KmIeNo
MHOTOUACIEHHKMY JKEBEIMH CYI[CTBAMU. 37ech MBI MOLIH OH
a000BaThCs TOH IlecTPOll KADPTWHOW JKAM3HM, KOTOpas HopaskaeT
Hac Ha crajax y Cpefm3eMHOro MOpH W [Jaske B TEILIHIX 3aJUBaX
Honscxroro dmoppa.

PasrooGpasHrie cumHe-3eieHble w 0arpsHEle BOKOPOCHIH, PAaKH-
OTINEJBHAKM C KX KPACHBOY PaKOBWHKOW, YIUTKA KM DPAKOBHHKHA
CaMBIX Da3imIHEIX (JOPM W OKPACOK — BCe 3TO HACENANO CKAJEL,
MOKPHIBasg HMX IECTPHIM KOBPOM. B Bofe MenbKajiw MOpPCKHE €:RE
C mX KpacHBIMW HIJaMu, OONbIMme ISATHIYIEBHIE 3BE3[Bl ¢ M3BUJIH-
CTEIMM JyJIaMud, Meqy3sl BCEBOSMOMKHEIX (HOPM.

Ha pmme mpmbpesxHoit mosockl, Ha KaMHAX B GECYUCIEHHBIX
KOJHYeCTBAX JKUJIM MAajeHbKHe PAJuONAPHAE; HEKOTOpHle B3 HEX
Oplig IPO3padvHE!, KaK CTEKIO, W COCTOSIN M3 IWCTOTO 0Hajia, Apy-
rme mpencTaBiaanm coboit MenKue Oenble Mapukw He 0OIbIIE OJHOIO
MUJIIEMETPA, C MaJleHBKAM CTe0eJIBKOM, B TP pasa 0OmbmImM, 4eM
TynoBmme. OHn cmjenm Ha KaMHAX, Ha KPACWBHIX 3apOCIAX MMIAa-
HOK, a MHOIT]a OOKDPHIBAJIM Jajke WIJIH MOPCKHMX eyKel, myTemecT-
BYys ¢ HUME II0 MOPCKOMY HHY.

970 6T 3HAMEHATHE DAfUONIPUM-aKAHTADHH, CKeJIeTH KO-
TOPHIX COCTOfNM W3 Mroyoder, gmcioMm ot 18 mo 32. Jlomroe Bpems
HAKTO HE 3HAJ, W8 Yero OHXW 00pa30BaHbI, W TONLKO CIYyYaliHO GBHLIO
o0HapYKeHo, YTO OHHU COCTOAT He M3 KpeMHe3eMa, He W3 oIaia,
a W3 CePHOKHUCIOTO CTPOHOWs. JTu OecumcieHHble PAafWOIAPUA Ha-
KaOoimBalld B CIOKHOM JHKA3HEHHOM IpONecce CONb CepHOKHICIOro
CTPOHIHS, M3BIEKAs €e M3 MOPCKOH BOMBI, W HOCTENEHHO CTPOWMIA
CBOM KDHCTAJNAIECKHE HTOJIOIKH.

Orumumparomne pagmonspum nafaidm HA AHO Mopsa. Tax Gwuio
[OJIO3KeHO Hagajo CKOMIeHWAM OFHOIO M3 PeIKWX METallIoB, KOTO-
pHI# moman B mpubpesKHEIE BOXE KABKA3CKWMX MOpEHl M3 PasMEITHIX
TPAHATHEIX MAacCCHBOB, W3 TeX 0eNBIX MOJIEBEIX IINATOB, KOTODHE,
RaK BBl Bce XOpOmIo 3HaeTe, BXOOAT B COCTaB rpaHmToB I{aBKasa.

Mosxer 6b1Th, MBI 651 HEKOT[A W He JOrajalmch O CYMEecTBOBa-
HOH 3TAX aKaHTAPUAA B BEPXHEIOPCKUX MOpPAX, I XHMWKAM He OpH-
miao OB B TONOBY HCKATh CTPOHIWI B IMCTHIX W3BECTHAKAX H JO-
JoMATaX HamIX KaMEHOJIOMeH, ecinm OBl B Te OTHAJCHHEIE Te0JIOTH-
dgecKme BpeMeHa HOBOoe COOBITHE He HAPYIIIO IOKO# CTapHX
0CaJIKOB IOPCKHX MOpEii.

HaBxa3 Hawan mepesxmBaTh HOBHIe NAPOKCH3MEI CBOEH Byika-
HIU9ecKO# MeATensHOCTA. BHOBBL m3Bepranuch pacliiaBleHHBIE Mac-
cBI, Hagajoch 00pasoBande rOpPHEIX XpeOTOB, IO TpemIMHAM W DPas-
JIOMaM Ha 3eMHYI0 HOBEPXHOCTH CTAJNM W3IABATHCA TFOPAYIME MAPH!
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Topa Henesnan. Canamopuil «Ydapuuky. Cesepunii Kaeras

¥ WCTOYHWKM, a B pailoHe Mmuepansumix Boj, B3griMas miacTsl
MeJIOBBIX W TPETHYHHIX HOpPOJ, BO3HWKAIN SHAMEHWTHIE IAKKOILM-
TH, ropsl Bemrtay, fHenesnas, Mamyk n mp.

l'opsuee grixamme TIIyOMH NPONATHIBAIO WSBECTHAKH, OCATKU
THICOB W COXeil, OHm OOpasoBEIBAJM IeJbie NOA3EMHEIE MOpH O
PeKm MPHEPaIbHBEIX BOJ, TO XOJORHEIX, TO COTPETHIX eme JbXa-
HUEM 3eMJ¥; 3TH BOJBl NPOHWSHIBANM [0 TPEIM[AHKAM [0JOMATHL
¥V W3BECTHAKA B CTAPHIX OTJIOEHHAX, CBOUME XHMHYECKAMHU
PacTBOpPaME B3acTaBiAsg WX TEPeKPHUCTAJIM30BHIBATHCA M IPeBpa-
TATHCA B TOT KPACHBHM M NPOYHHIN JOJOMHTOBHIA KaMeHb, M3 KO-
TOPOTO CTPOATCA J[OMA.

ITom BImAHWEM CIOMKHHIX XAMHWYECKHX pPeaKnuwili Merpyaiimme
paccessHEEIE aTOMBI CTPOHLUS, OCTATKA paguoIApHA-aKaHTapmit
IepexXOiMin B PAcTBOP M BHOBL OCHIANWCH B IIYCTOTAX IOPCKUX
HDOIOMHUTOB, BHIPACTaA B KPAaCHBble KPUCTANIEI CHHETO IENECTHHA.

Tar B TeueHme MHOTEX THICAY JET HOCTEMEHHO 1o oGpasoBa-
HAe HAampX [EJIeCTHHOBEIX KEONOK, W ceifgac, KOTHAa K HEM IPO-
HOKAIOT XOIIOJHLIE pPACTBOPHL 36MHOM IIOBEPXHOCTH, KPHUCTAJIIEI
nejectuHa OIeKHYT, [elaloTCs HEMPO3PAUYHHIMH, Pa3beNaloTcs UX
GnecTsampe IpaHm, a aTOMBl CTPOHIUS BHOBh HAUMHAKOT CTPAHCT-
BOBATh 10 36MHOM MOBEPXHOCTH B IOWCKAaX HOBHIX, Dojiee ycroitam-
BHIX XAMHUYECKHUX COeAHEHNUI.

U rakas KapTHHA W3 WCTOPUW HAINAX KHCIOBOJCKAX Iiele-
CTHHOB, KOTODPYI0 s Ceifyac HApHCOBAJ, MOBTODSETCS BO MHOIAX
paiioHax Hame# CTpaEH. Bclofly, rfie Ha OPOTAMEHWW WCTOPHE
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3eMHO¥ KOpH mcuesaim OoIbIIme MOpckde GaccefHEI m 00pPa30BHI-
BaJWCh MeJKHe MOPHA W CONSAHBIE 03€pa,— TaM YMHEDPAIH IMapuKd
aKaHTapni, ¥ U3 MAJeHBKAX HTOJOYEK KOTMA-TO 3KMBBHIX aKaHTapmil
B TedeHme [ECATKOB MHJIJIKOHOB JIeT BHPACTANM KPHCTANIWKE
crpornus. CHOIOMHEIM KOJBIOM IeJecTHHOBHIX HOPOJ OHOACAHEI
ropEHe xpebrot CpemHelr Asmm, B IpeBHEHIINX MOpAX CHIypa pPH-
CYIOTCH HaM TaKme jKe KPHCTAIIH B fIKyTCKoil pecmybiamke, HO ca-
MBI KPYOHBEE MECTOPOKIEHYSI CBASAHHEI ¢ MOPAMY IEePMCKOHR 5IOXH,
OTIOMKABIIAMA OTPOMHOE KOJIWYECTBO IeJecTHHA B W3BECTHAKAX
oBomwpa m CeBepHoit [IBUHEL.

fI e Gymy BaM paccKaswBATL O TOM, WTO TMPOWCXOMUT AAJBIOE
B BeMHOW Kope ¢ KpHCTAJIIMKAMHE IeiecTuHA. MHOrme m3 HEX, KaK
MBI BHjeNW, BHOBh HAUYMHAIOT PACTBOPATHECH, WX ATOMBl MOMAfaioT
B IOYBY, YHOCATCA BORAaMH, PACTBOPAIOTCA B Ge30peHBIX IMPOCTO-
pPax OKeaHOB, CHOBA HAKAIIEBAIOTCA B COJAHBIX 03€Pax W MOPCKHUX
JmMaHaX, CHOBa 00pasyloT WIOJOYKE aKaHTAPHA W CHOBA, depes
MUJIJIHOHEL JeT, BEIPACTYT B HOBble KPHCTAJIH LeJIeCTHHA.

B 3To0ii DOCTOSHHON CMeHe XAMWYECKHX HOPOMECCOB, B CIOMHON
TeOn IPEPOLHBIX fABjJeHWH MWHEPAJIOr H TEOXAMHUK CXBATHIBAET
JIME OTfelpHEE pPAa3PO3HEHHBIe CTPAHMYKM, OTHECIbHEIE 3BEHB.
EmMy HyXHO ODBITHEIM TIJa30M, TOHKMM aHAIW30M U TIiIyGOKOH
HAayYHON MBICIBI0 IPOHMKHYTH B CIOMHEIE OYyTH CTPAHCTBOBAHHS
aToMa B MEposfaHuu. V3 OTPEHIBKOB OH BOCCO3JaeT IHeJNse CTpa-
HAOH, W3 OTHENBHEIX CTPAHHI OH COCTABIAET TY BEJUKYI KHHATY
XuMuE 3eMIH, KOTOpas paccKashBaeT HaM OT Havajia 0 KOHIA, KaK
CTPAHCTBYeT aTOM B IPWPOJe, ¢ KeM OH [eJuT o0mue TyTH, Ile OH
HaXOANUT CBOK CIOKOAHYHI mim OeCHOKOMHYIO CMEPTH B BHJE YCTOM-
Y@BHIX KPUCTANJIOB, I PACCESTHHLIE ATOMBI BEYHO MEHSHIOT CBOHX
CIyTHEKOB, TO BHOBb I€PEeXOJA B PACTBOP, TO GECKOHEUHO paccem-
BasCh B BEIHKOM TIPOCTOpPE HPHPOJEL.

U reoxmuumr ROIKEH MOHATEL 9TH CIOMKHEE OYTH aTOMa.

Ilo MenpwafimeMy KpmeTanmmky OH FOMKeH Ao6paThes, KaK IO
TOHEHBKON HHTOYKE, TO Hadaja KiryOKa. PasBe Mpl MOKeM ceifgac
TOBOPHUTH 0 Hadajie MCTOPHN ATOMOB CTPOHIHA?

TI'me m rax 3apomuimch, OHM B WCTOPHE BCEJIEHHOM?

Ilouemy cBepKalOT JWHHA CTPOHOUA B HEKOTOPHIX 3Be3fax
¢ 0c000#l SPKOCTHIO, UTO NENAIOT U OTKYNA LHOABWIACH JINHWE CTPOH-
nms B cBeramuxca adyuax Comema? Hak Haxommics 3TOT MeTasll
B IIOBEPXHOCTHO# 3eMHON Kope, Kak cofpascs B pacliaBax IPaBEHUT-
HBIX MarM, KagK BMecTe ¢ KaJjbIFeM HAKONmJICA B OeNBIX KPHCTaJ-
Jiax TOJIeBBIX IMIaTOB?

9To Bce BONPOCHE, Ha KOTOpPHE IeOXWMUK HE MOKeT HaTh OT-
Bera. O He MO KeT paccrasarh 06 3TOM TAaK fACHO, KAK A TOJIBKO
9T0 PACCKA3aJl WCTOPHIO TONyOBIX KPHCTAJIOB HEJecTHHA B OKpEeCT-
moctax KwucnoBomera. UM Tak ke Majgo OH MOMKeT paccKas3aTh I
0 TMOCNeNHMX CTPAHANAX B HCTOPWE aToMa CTPOHIHS.
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Leaecmun us okpecmmocmeti Kucnaosodcka.
Cegeprvvii Kasras






Jonroe BpeMs YesoBeK He obpaman Ha Hero BEmMaHug. WHOrma
TOJBH30BANCA WM IS KPAcHEIX OTHel, HO [JIA BTOTO He HAXo 6BLIO
Jo6EIBaTE MHOTO cojieil cTpoHIws m3 Henp Semum. Ho Bor ommm
XVMHOK Hammesl yAaYyHoe IPEMeHEHMe CTPOHIHS B CaXapHOM HPO-
E3BOJCTBE: OH OTKPHLI, 9TO CTPOHOEA ¢ caxapoMm ofpasyer ocoboe
coefMHEHWE, €axapaT CTPOHOHA, W YTO €r0 C YCIeXOM MOKHO
OpEMEHUTH [is OYHCTKE caxapa orT Mexaccsl. W BoT Hawamochk
IMEPOKOe HCIONH30BARHME BTOr0 MeTaijna, JoGeraa ero B 'epmammm
¥ AHrimm JocTuria KPYHHBIX pasMepos. Ho mpyro# xmMumy Harmedw,
4YTO CTPOHNHEI MOMHO 3aMEeHUTH Oollee femeBHM KaunpmumeM. CTpoH-
TWeBHIA METON[ OKa3alicsl HEHY:KHHIM, W CHOBA CTajm 3a6BBATH 9TOT
MeTallj, 3aKPHUIM PYOHWKE ¥ JWIDh KOe-THe, HCIOIb3Ys OTOPOCH
€ro coJjieit, mepepabaTeBaiy WX AJS KPAaCHHEIX OTHEH.

Ho BoT mauanacs mmmepmammcTmuecKas Boima 1914—1917 rr.
IlorpeboBanmcsr B OrPOMHEIX KOJMYECTBAX CHTHAJBHEIE DPAKETHL.
HKpacHsle oram, NpOHE3HIBAOIIKE TYMaH, CAEIANNCH HEOOXOMMMEIMHA
IUisi OCBEIeHWs TPOCTPAHCTB, His Aa3POCHEMKH; CONAMHE PENKAX
3eMeJIb U CTPOHIHUSA CTAJM IPONUTHBATH YINIM OPomeKTopos- CTpoH-
@it Hamesn HOBOe HpHMEHEHHE.

3areM MeTaNNypPru HAYIWIUCH HONYIATH METAJIINISCKAN CTPOH-
nuit. I[Tomo6HO MeTamnmYecKOMY KanbOuwio W 0apuio, OH OYMIIAET
9YepHEIH MeTaiJ OT BPEIHBIX ra30B M IPUMECEii.

Ero cranm mpmMeHsATH B 4epHON METANIYPrEE. XHAMHUKH, TEX-
HOJIOTA-MEeTAJLIYPI® ¥ TPOM3BOJCTBeHHWKN BHOBH 3aWHTEPECOBA-
Iuch CTPOHOWEM; W Ceiidac, KOTJa S PacCKasbIBal0 0 roiryboM Mm-
Hepalse LejleCTHHe, TeOXVMAKN BHOBH DPAa3HICKUBAIOT €r0 MECTOPOK-
IeHMs, W3y9al0T CKOWIeHWA CTPOHOHA B memepax CpemgHein Aswmm,
IobOriBaroTCA Ha GONMBIINX 3aBOMIAX ero CONM, M3BIEKAIOT NX U3 MUHE-
PaJBHBIX BOM,— CJIOBOM, CTPOHIMI CHOBA CIENAJCH 3JeMEHTOM HpO-
MBIOIIEHHOCTH ¥ Xo3giictBa. Hawk ciosuTes gasgsime ero cynnoa,
MHEl He 3HaeM. I{ak mepBas, TaK W HOCHefHZE CTPAHUIEI HCTOPUA
3TOr0 MeTalljla HAM, TeOXHMUKAM, €I¢ He H3BECTHEHL...

Tak KOHYNI 51 CBOH pacckas o CHHEM KaMHE MOWM CIyIIATEeNsM
B CaHATODWH.

HnroMy He HyKOble CHHEME KDHCTAJIUKHA IIPEBPATHIACH B WX
rIasaXx B YAaCTHIY Halmle#d CONMAJMCTHYECKOH cTpoitkm. Bee cramm
MeHee KOCO IIOCMATPHBAThH HA Hamy YTPEHHHWE IOE3[KH HA KaMeHo-
NOMEHH, flajke TIABHBIA BpPad mepecTas BOPYaTh, YTO MBI 3aBAJIHIN
BCIO KOMHATY KaMHAME W HApyIDaeM CBAIIEHHEIH CAHATOPHHIA pe-
muM. CI0BOM, IeJeCTHH HAC CHOBA MOMEPHUI.

W torma s pemmn masxe mammeats 0 Hem pacckas. OH HamedaTan
B MoOell KHmXKe — «BocmomMmHaHmA 0 KaMHE».

Tem m3 Bac, KoMy He HAacKyYmiIo YUTaTh 3TOT OYEPK, A COBe-
TYI0O IPOYECTh W TOT PACCKA3WK, YTOOHI Jydlle 3aIOMHATH, 9TO 32
OPEKPAcHHIE KaMeHEL HAII rody0oi IelecTHH.



0.JI0BO — METAJJX
KOHCEPBNO BAHRH

JIOBO — CKDOMHEIH, HAUeM Kak OyATO He BHITAIOMUICH
Meramia. MB pefKo CIABIMZM O HEM B IOBCEHEBHOME
JKMBHIL, XOTA HONb3yeMCA WM OYEHBb JacTo...

Cynsba 5TOro Merania — CIYRATH 9eJNOBeKYy He IIOJ CBOHM
umeHeM. BpoHsa, mecTh, mpumoil, 6a60ur, THnOrpadCcKAil KaMeHb,
apTUIIEPAACKUA MeTajl, CTAaHWOJb, <(HTATBAHCKAHE» NOPOINOK,
Kpacusbie hapdopoBble 5MaH, KPAacKH X TOMY IO00HOe,— MHOTHM
HUKOT/[a ¥ B TOJIOBY HE IPWXORUT, YTO CAMOI CYIIeCTBEHHOU COCTAaB-
HOI YaCTBHIO 3THX PasHOOOPABHBIX W LOJE3HBIX IPEIMETOB ABISAETCH
0JI0BO.

ITOT MeTaJI OTIMYAETCA 3aMEUATEILHHMA U OYeHBL CBoeoGpas-
HEIMH CBOHCTBaM®; HEKOTOPHIE W3 HEX €Ie OCTAIOTCS 34TraJ[0YHBIMA
¥ [DOKa IOJNHOCTBHI0 TeOXAMHUYECKA He PACKPHITEL

UctournKoM osoBa siBiIsfeTcs MOTHEMAOMASCA W3 HEIpP 3eMin
TpaHETHasg MarMa, Ooraras KpeMHe3eMOM, KaK HPUHATO ee Ha-
3HIBATh,— «kmciasy. OmHEaKo Jalero He BO BCAKON KWCIOR Marme
o0HapY/KUBaeTCsI 0JI0BO, W MEI [I0 CAX IOP HE 3HAEM, KAKOMY BaKO-
HY HOAYMHAETCA CBA3H 0JI0BA C TPAHHUTOM, IOYEeMY B OHOM IDaHATE
OHO ecTb, a B APYToM, KaK OYATO COBEPIIEHHO TAKOM JKe, ero HOYTH
HeT.

JIpyroit mETepecHEI# BoIpoC: IOYeMY OJ0BO, TAMKENBIA MeTail,
HaIepeKop CBOEH TsKecTH, He TOHET B Marme, Kak MHOTZE ADPYyIue
TsAKeJble METAJIBl, & CTPEMHTCA BBePX M OKA3bIBaeTca B caMoi
BepXHeH YacTu IPAHHTHOTO MacCHBAa?

Hlemo B TOM, 9TO cpemu PacTBOPEHHHIX B MarMe 3HEPIEIHBIX
CHJIBHO JIETYYMX HapOB U ra3oB OOJBIIYIO PONb HIPAIOT rajoreHsl —
xj0p u grop. MBI 3HaeM W3 OIBITA, ITO OJIOBO COEIMHSETCS ¢ STUME
rasaMm fasKe IpW KOMHATHON TeMIeparype. B mMarme omo oGpasyer

140



¢ 9TEMY Ta3aMM OYeHb JeTyYne coefuHeHns — (PTOPHIE I XJIOPUIEL
omoBa. I B TaroM rasoo6pasmoM Bmje OIIOBO BMeCTe C IPYrEMHO
JIeTYYUMH COE[HHEHHWSIMH — KPeMHHsA, HATpHUd, JIUTHs, Oepminns,
6opa m gp.— OpoKIaAEIBaeT cebe MyThr B BEPXHIOI 30HY 3aCTHIBAIO-
mero rpaHETHOTO MAaccHBA W [JasKe 3a €ro Ipefeibl, B TPeIIuHE
TIOKPOBHEIX HOPON.

3pech, OpE N3MEHUBIHNXCA (PUSAKO-XEMHYECKHX YCIOBHAX,
$ropHcTOe E XIOPHCTOE OJOBO BCTYHNAET B PEAKIHIO C BOASHBIMHA
mapamu. OI0OBO, OCTaBHB CBOMX MpeHMX INEPEHOCIWKOB, COCHH-
HSETCS C KHCJIOPOXOM, B3ATHIM Yy BOMHI, W BEHIelseTcA yiKe He B
ra3006pasHo# gopMe, a B BHEJIE TBEPHOro GIecTAMEro MuHepamia —
KaccumTepuTa (OT IPEYECKOr0 CIIOBA (KAaCCHTEPOC» — OIOBO),
OIIOBAHHOI0 KaMHf,— IIaBHOW IPOMEIIIIEHHOII pPYHH  0JOBA.
Bumecre ¢ KaccmTepHmTOM BEIIENSETCA WHOTA MHOTO HPYIHX HH-
TEPeCHHIX MEHEDAJIOB: TOIa3, ABIMYATHIN TOPHHIA XpycTanb, Ge-
puUI, ONaBUKOBHI IOOAT, TypMaldH BoOIb(paMaT, MOIAOIEHHT
u Jp.

CpaBHATENBHO HEZABHO MBI y3HAJIW, ITO KPYIHBIE MECTOPOMKIe-
HUA KaccuTepHTa 00pas3yloTcs He TONBKO M3 JIeTYYMX TallOMIHEIX
coequueHni rpagnTHON MarMel. Onu BosHHKAIOT I B Gollee MO3LHIE
OepHUofEl 3aCTHIBAHMA IPAHUTHOIO OCTAaTKa, KOrJa BOMHBIE Mmaphl

-
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Ileemamumosas xcuna ¢ OROEAHHBIM KAMHEM € 2pAHUINGY.
Typrmenckan CCP
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LIPeBPAINAoTesA B BOY, PABHOCANIYIO HAJEKO OT MaTEPHHCKOro oYa-
ra COefUMHEHWS DPAasiMYIHEIX METAJJIOB, 4allle BCEr0 B Bmje Cyibphn-
OB — coefwHeHHit ¢ cepoil. MHEOroe B sTHX Hpomeccax HaM emie He
BrojHe sicHO. Ho MBI 3HaeM, 9T0 0J0BO BEIHOCHTCS K3 MarMhbl TAKMKe
7 9TEM IyTeM. 3aMeuaTelbHo, YTO, HCIOJIb30BaB HA 3TOT Pas B POIH
HepeHOCUNKA cepy, 0J0Bo oTbpackBaeT W ee, KaK paHbme 0TOpack-
BAJIO TalloTeHBl, W COCMUHACTCA ¢ KUCIOPOHoM, 006pasyd Bce TOT e
W3NI00NeHHB CBOH MHHEPAJ] — KacCHTEepHT.

On0BO W3BECTHO HAM W B COCTaBe MHOTHMX JIPYTHX MEHEDPAJOB.
Ho Bce omu BeTpeuaroTcsi 049eHB PefKO, HEKOTOPHIE — HCKIIOYE-
TENIBHO PEJKO, W OPOMEINIIIeHHOe 3HAUEHMEe HX COBEPIIeHHO HHU-
grokHo. OIOBAHHONW pymo# Bcerma Obln W MOKA OCTAETCS TOJBKO
raccureput — Sn0,, comepamuit B uymctom BHAe OKodo 78,5%
0JI0BA.

KaccuTteprt — GonpIIero YacThio YePHEIHE miIn GypoBaTH# MUHE-
pai. UepHEIit nBeT ero o0GBACHSIETCS IPAMECAMHE FKeNe3a W Maprai-
na. B pemgrmx caysasx o ObIBaeT MEHOBO-3KEITHIA Wim KPACHEIH,
eme peyke — OecuBerHEIil. Hpmeramner ero o0bYHO 0YeHH HEGOTB-
mwue. Braromapsa cBoeil TBepMOCTH, XMMHAUECKOR CTONKOCTH M TsiKe-
CTH KAaCCUTEPHUT IPU BHIBETPUBAHAM PAHUTOB HE PaspyliaeTca U He
paccemBaeTCs, a HAKAaIIKBAaeTCs, BMeCTe C [PYIHEMH THAMKEIBIMA
MuHepajaM#u, HA MeCTax paspylieH:s TIPAHATOB,— B PyCiaxX pex
naw Ha MopcKmx mobeperkpsx, o0padys mHOrHa oOMHpPHEIE POCCHI-
N — 3aJeKA OJOBAHHOIO KaMHS.

Takmm o6pasoMm, KaccuTepHAT pHOOGHBAeTCS MW U3 KOPEHHBIX
MeCTOPOKIEeHN# WM W3 BTOPHYHBIX MeCTOPOKAeBU# — poccHIel.

JloOeiTas TeM mim HHBIM CIOCOGOM ONOBAHHAS PyHa IOLBEp-
raeTcs Ipeskie BCEro mpomeccy oboramieruds, T. €. OYACTKe OT Pas-
JUYHBIX IpEMecell, a 3aTeM yiKe mJeT B HiaBKy. llpm 5ToM 0I0BO
BOCCTAHABIWBAETCH YIIepOfoM TomnuBa. KWCIOpOX, coequmHAACH C
YTIepojioM, BEITENAeTCA B BHE YIIEKHCJIOTH, X O0CTAeTCA METAJLIh-
YECKOEe OJI0BO.

Uncroe 01080, BHIINABIEHHOE W3 KACCHTEPUTA,— MATKHIA,
cepebprcTo-6ensrit (HeMHOr0 6ojee TYCKIBIA 0 CPAaBHEHHIO ¢ cepe-
6poM), KOBKEA MeTayj. 3aMedaTelbHA CIOCOGHOCTEL OJOBA packa-
TEIBATBCA HA TOHKHWE JWCTOYKH. IlIaBHTCA OIOBO IpH TeMIiepa-
Type 231°.

CBoeoOpasHsl 0WeHbh MHOTHe CBoHcTBa ojioBa. VsBecTHa cmoco6-
HOCTH OJI0BA (KPMYATH», TO ©CTH M3IaBAThL LW CcrubaHmm 0COOHIH,
XapaxkTepHHU 3ByK. [lpyroii opurmHambHOM, HO [aJeKO HEe TaKo#
Ge3pasiamgHOil 0COGEHHOCTHI0 HTOTO METAJNIA SBIAETCA €ro YyBCT-
BrETenbHOCTH K xonony. Ha xomome omoBo «3aboieBaer» — BMecTo
cepelpucTo-6eJI0T0 CTAHOBATCA CEpHIM, yBeImumBaeTca B obmeMe,
HaumHaeT KPOIMHUTHCA WM HEPERKO PACCHOAeTCs B TOPOIIOK. ITO
TsiKenasg O0Ne3HB, W ee B0BYT «OJNOBAHHOU TyMoi». Oma morybmia
HEMAJ0 OJOBAHHHKX HpPeaMeToB GONBINON XYMOKECTBEHHON m HCTO-
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pYYeCKO IeHHOCTH. 3a00IeBIIee 0JI0BO MOJKET 38Pa3HTh 3/{0POBEHIH
MeTamI. K cuacTeio, ONOBAHHAS wyMa moapaerca nedeHwmio. Hymmo
OepeliaBuTh M MeJJIEHHO OXJaguTh MeTaml. Hcam 3Ty ollepammio
(rnaBuEBIM 06pa3oM OXJasK[eHNe) HPOW3BECTH JOCTATOYHO TIATeNb-
HO, 0JIOBY BO3BPAL[AIOTCS OPEKHEUN B X CBOMCTBA.

B pamexoM-majexoM UPOINIOM HMEHHO OJIOBO Haj0 MOTydIui
TONYOK KYJIbLTYPHOMY pas3BUTHI0 4YejoBera. OI0BO W3BECTHO dYejo-
BEeKY OYeHb [aBHO. 3a HATH-IIECThL THICAY JeT [0 Hame# 5P,
ropasfo paHbile, YeM YeIOBeK HAYUMICH BHILIABIATL I 00pabaTsi-
BATh Kee30, OH YyKe yMeJ BHILIABIATEH 0JOBO.

YueToe 00BO — MATKEY W HENPOYHBIA MeTall, He HPHTONHBIH
mis marorosieHus mapenuit. Ho «BpoEsa» (or mepcmpckoro ciosa
«OpOHTHICHOH» — «CIJaB») — CIJNaB BOJOTHCTOrO I[BETA, COCTOS-
it u3 Memu ¢ 109 omoBa,— oTIWYaeTCA MpPEKpaCcHHEIME CBOMCTBA-
MH: OH TBEP/Ke Me[H, OTINYHO OTIWBAETCH, KyeTca m o6pabaThi-
Baercsa. Ecim Mb1 0603Ha9UM TBEPHOCTD 0JI0BA YCIOBHEIM UHCIOM 9,
To Megh Oymer mMmerh TBepmocTh 30, a cmiaB Meam ¢ HeGOIBIMEM
KOIMYeCTBOM 0Ji0Ba — OpoH3a — obmagaer Teepmocthio 100—150.
dtu KadectBa m ofecmeunium GpPOH3e B CBOE BpEMs CTONh HIEPOKOE
pacIpocTpaEeHue, YTO APXEONOTH JaKe BHIENAIOT 0c06YI0 SIOXY —
OGpOHBOBH U BeX— KOrfa OPyAds TPYHA U OPYKHe, a TaKmKe
OOMAaImHIOI YTBaph W YKpaIleHWs NeJjajiy 0 NPEeHMYIIecTBY u3
Opomsel. Har OBl OTKDHEIT YeJI0BEKOM 9TOT 3aMedaTelLHEHIA CIIAB,
MBI He 3HaeM. MoXHO Dpe[UONOMKATE, YTO UEIOBEK MHOTO pas
OJIaBHJI MeSHYI0 DPYAY ¢ IPHMECHI0 0I0BA (TAKWE (KOMILIEKCHEIE»
MECTOPOKIEHAA Me[d W OJ0BA BCTPEYANOTCA) W B KOHIE KOHIIOB
3aMeTHUJI Pe3yIbTAT 9TOM COBMECTHOM ILIABKHA W IOHAJ ee 3HAYeHHe.

Ilpu apxeoJormuecKWX paCKOIKAax [APEBHHX IOCEIeHHA OdYeHb
9acTo Cpefd APYIEX TPeMeTOB HAXOMNAT XOPOINO COXPAHUBIIMECH
OpoH30BBIEe H3[EJHA — IPEIMEeTH 00mX0fia, MOHETH, OpOH30BHIE
¢urypku. Ecnim HyHO ycTaHOBHTH, ABIAIOTCA JHU 9TH OPOH30BHIE
N37eNns MECTHBIMA WA TPHBO3HEIMHE, TO IeHHble YKa3aHUS B 5TOM
OTHOINEHHHA MOKET MaTh XAMUUECKIA aHANN3 STHX IPEeIMETOB.

Oumcrra fpeBHero Merajna OHJa 0YeHb HeCOBEPIIEHHOH, W CO-
BPEMEHHEIME TOYHBIMH METOJaMHU aHANW3a B HEM MOKHO 0OHApY-
JKUTH MHOTO PA3IMYHEIX DIIEMEHTOB B BHME HE3HAYHTEIHHBIX IIPH-
Mece#l — sarpsasHenuii. Ilo cocTaBy 9THX 3arpsASHEHWH HHOTHA
MOKHO MPeJIOJIOKATE, U8 KAKIX MECTOPOKIeHHH OBUIM IONydeHEI
Mefb W OIIOBO, BXOAAIMME B cOCTaB JaHHOHM Opomsbl. Ecim mero-
PHUKY WIH apXeoJiory yaercs AOKa3aTh, YTO HalimeHHEle GpoH30BEIe
IpeaMeTsl W3TOTOBJISAIACHL B MeCTe WX HAaXOAKH, TO Ie0Jior W Teo-
XUMUK HEeMeJJIeHHO MOJKHE IPOM3BECTH IOHCKH Ha OJI0BO B 9TOM
paiione. TakuM myTeM MOXHO BHOBb HAaWTH HABHO 3a0HITHIE MeCTO-
POIKIeHHS 0JIOBA.

Ho u nospsee, korma Ha cMeHy OPOH30BOMY BEKY HpHiIeN BeK
/eNe3nH, GPOH3a He MOTEPANa CBOEro 3HadeHHWs. UesnoBeR Mesaln
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¥3 Hee IpeIMeThHl HCKYCCTBA, CTAl YEKAHWTE MOHETY W OTIHBATHL
KOJOKOJA M OpyAus.

OnoBo ob6mapmaeT ¢mocoOHOCTEIO 00pPAa30BHIBATEH 3aMedaTelIbHEIE
CINIaBHI W C HPYTUM¥Y MeTajjlaMy, HaOpPHMeD CO CBHHIIOM, CYpb-
MO# # T. I

B mame BpeMs cunaBbl — 5T0 00IacTh TeXHHIGCKAX Tyjec, MAD
«BonmeGubIx» npespamennii. CoBerckue yIeHble H3YUMIA W HCTONI-
KOBAJIM 3TH «Yy[decHbIe» SABJIEHUs, 3TH [ePerpyNIHPOBKE aTOMOB,
cOBepImammuecsa OIPH CILIABICHAN [ABYX HIF HECKOJBKAX METaJlJIOB.
Buaromaps msMeHeHHAM MOJEKYJIAPHOX CTPYKTYPHI CINIAB IOJyda-
eT HOBBEIE CBOMCTBA, TYKIEE KayKIOMY B3 METAJJOB, B3ATOMY B OT-
nmexspOcTH. YacTo, HAIpHUMEp, CIIAB MATKEX METAJJIOB mpuobperaeT
HEOKHIAHHO BHICOKYIO TBEPHOCTS.

Criasel 0JI0Ba CO CBHHIOM, TAK HaswiBaeMble 6 a 6 6 @ T b, OpH-
MEHAI0TCS B MOI[HBIX W TOYHBIX aOIaparax M CTAHKAX, TaM TIHe
HYKHO 00e3BpeiuTh MefCTBIE BPAMIAIOMIErocsa ¢ OrPOMHOM GHICTpO-
TOM CTAIBbHOIO CTEPIKHA. JTO TAaK Ha3hIBaeMble <(AHTHQPUKIUOH-
HBIE» — 0YEeHb CTOMKWE NPOTHB MCTHPAHHS CHONABH (KAK TOBOPAT,
¢ HUSKHEM KO3(Q(HOUEHTOM TpeHms). TeXHWIECKoe BHAUEHHE HX
0YeHb BENHKO: OHE HAJMOIr0 IPORJIeBAIOT CPOK PaboTel moporms
MAIIAH.

OmoBo obrajaer 3aMedaTeNbHON CIIOCOGHOCTHI0 «IPABAPHBATH-
ca» K MeTanlaM; Ha 5TOM CBO#MCTBe OCHOBAHO HpEMeHEHWE B Tex-
HOKe TaK Ha3bIBAEMEIX «IIPHIOEBY», TO €CTh CIIABOB 0JI0BA CO CBHH-
OM W CYpPHMOii.

He Bcem m3BecTHO 3HaueHme oioBa B Tmmorpadckom mere. OHo
BXOJUT TIABHO 9YacThi0 B COCTAB TaK HA3HIBAEMOro «THWIorpag-
CKOT0 MeTajja», W3 KOTOPOr0 OTIMBAIOTCA JUTEDPH M KJMIIE, T. €.
opmEr ¢ perbeHEIM PUCYHKOM, CIy:Kamjue [Js BOCIPOU3BEeHHS
HITI0CTpanuit.

Huuto mHe mpmpaer mpm IONWPOBKE TAKOro 3epPKAILHOrO Oie-
CKa TpeKpacHHIM 0eJbIM W MHOTOIBETHEIM MpaMopaM, Kak Gensrit
DOPOIMIOK OKHCH 0JI0BAa, KOTOPHIA 9acTO HA3HBAIT (ATANbAHCKAM
IOPOIIKOMY.

PasnwuHble cOeWHEHWS 0J0BA MIAPOKO MPHMEHAIOTCA B XHMHA-
YeCKOl, pe3MHOBO# IPOMBIMIIEHHOCTH, B CHTHENEIATAHAN, B Kpamie-
HAY IMePCTZA W Iejika, B M3TOTOBJIEHWN 3Mallel, riasypeil, IBETHBIX
CTEKOJ, CYCAIBHOTO 30J0Ta U cepebpa, He TOBOpA yiKe 0 BechbMa
BaKHOM 3HAUYEHHWH OJI0OBA B BOGHHOM [elle.

IpeBHeilmue MeCTOPOKEeHUA 0J0BA M3BECTHH B Asmum, a TaK-
ke m B EBpome Ha tore OpHTAaHCKEX OCTPOBOB, KOTOPBIE Majyke
HA3HBAJUCH «KaccHTepupaMm». TPYyOHO CKa3aTh, OMHAKO,— MUHE-
pal I KacCHTepHT HONY9IWIl Ha3BaH@E OT OCTDPOBOB MM OCTPOBA
OBIIM HasBaHBl OT I'PEUYECKOr0 CIIOBA <«KACCHTEPOCY, KOTOpoe elne
B «Uamame» I'omepa BeTpedaercd fis 0003HAWEHAs 0I0BA. 3aMe-
YaTelbHO, 9TO KACCHTEPHT HA aHTIMNICKOM HmoixyocTpoBe Kopmysin
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Poccvinu 01060H0CHbE Neckog Ha M anakECEOM NoAY0Cpose paamMbleaiomcs,
2udpomorumopom (60daroli nywroi). Pasmbimas macca meuem no
cneyuaavrbim kanaeas. Pydnur Hoeope-Baepy. 1940 e.

BCTPEYaeTCss BMECTe ¢ MEIHEIM MHHEDPANOM XaJIbKONMPUTOM, TaK
9TO IpPH IJIaBKe DTOM PYHEL Cpa3y MOKHO MONYYHTH OPOH3Y.

I'maBEEIM MCTOYHHKOM ON0BA B HACTOAN[ee BpeMs, MAIOIIHM
OKOJIO TOJIOBHHBI MUPOBOM JOOBIYM 3TOr0 METAJjia, ABJIAETCH IOIY-
octpoB Masnakxa.

3mech W3BECTHO CBEIE IBYXCOT MECTOPOJKIEHHHA B TPAHUTAX
7 IPOMAIHOE KOJWYecTBO OoraThix poccsimeir. Pocceimm paspadarhi-
BAIOTCHA THIPABIMYECKN; HA HUX HAIOPABISAETCS CHIBHAA CTPYS BO-
OBl U3 MOIGHEIX MOHHTOPOB. sHUpKas rpsasb, COCTOSAMAs U3 CMeCH
Pa3HBEIX MHHEEPANOB, CTEKAaeT B 0COOble KAHABEL ¢ IOPOraMu U YCH-
JIeHHO MepeMellnBaeTcsa paf0oumMm M3 MECTHOIO HaceleHHA. ITOT
TAREIBI TPYN BHIOIHAETCHS TNAaBHEIM o0pasoM HersMu. Haccure-
pmT Grarofaps BEICOKOMY YHEIbHOMY BeCy 8afepHUBAeTCA OROIO
TOpOroB, OTKYyAa BpeMsa oT BpeMeHu Brrpebaerca. Cmoco6 mobbiam,
KaK BEJATe, 0YeHH IPUMATHBEH W HOCTPOEH HA FKECTOROH DHCILIya-
Talliy TPYHa.

Kommertpar, copepmamuit 60—70% xaccmrepura, mepeBossAT
Ha 3aBOJIHI, Ie U3 HEero BEIIIABIAIOT 0J0BO.

ViMnepuanmeTHIecKne CTPAHBI BEAYT MeHTy €000l #ecTOKyIo
6oprby 3a omoBo. B romer BTopoit MupoBoi BoitHE flmoEma crpemm-
Jlach 3aXBAaTHTH B CBOM PYKH OJOBSHHEIE MECTODOJKIeHHsA Ha Mare-
pUKe H OCTPOBAaX W OJOBOIIaBHIbHEIE 3aBofkl B CmEramype, mpm-
HajUie/KaBIOIde AHMIMHACKEM QupMaM, 9To6H 00ecmednTs HYKIH
cBOell BOeHHOI IPOMEIMINIEHEOCTH W HOMOYL TETIepoBckoit ['epma-
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IMmabeas zomoeniz korncepeos na Tupacnoavcrom sagode.
Moadascran CCP

HUH, KOTOpas OCTPO Hyskpanachk B oloBe. OLHOBpEMEHHO Iipeciiefj0-
panach neis — aumuTs CIIA @ AHrimmo HCTOYHHKOB 3TOr0 BaK-
HOr0 BOEHHOT0 MEeTaJlia.

IlocmoTpuTe Ha reorpapuuecKyr0 KapTy MHEpa: IOIOCA OJOBO-
HOCHBIX TPAHWTOB W CBSI3AHHBIX ¢ HAME MECTODOKIAGHHHA OJIOBA,
a Tamke BoNb()paMa W BHCMYyTa TAHETCS mo mobepesxnio Tmxoro
OKeaHa, MPOXOfA ¢ I0ra Ha ceBep uepes ocTposa Bminmrom, Bamka,
Cuaren, nmonyocrpoB Mamakka, Taumnamn, HOxueit Kuraii.

Teoxummsa crpeMmTcs pasragaTh OpHIMHEY 06pasoBaEUA IOJ00-
HEIX IIOJIOC WM 30H, B KOTOPHIX DPACIONAraroTcsi OOraTHE MecTo-
POMIEHUA ONOBAHHEIX Py W [OPYIAX XUMAUYECKAX COGAWHEHWIA,
BCTPEYAIOMMXCs BMECTE C OJI0BOM.

Kpome Mamaxkm, Gorateiimne cKomiIeHUs 0JI0Ba mMeloTcsa B Bo-
aunsum (Omxman Amepmra). OHm pacmonoskeHBl Ha rOpHOM XpelTe
Hoppmasep. MeEee MomHEIe MecTOPOK[[€HUS H3BecTHH B ABcTpa-
nmw, Ha octpoBe Tacmarms, m B Bensrmitckom Konro (Adpura).

W3 emxeromuao mob6eiBaeMEIX BO BceM Mupe oKoio 200 Thicad TOHE
onoBa 40—50Y% wmpmer Ha M3TOTOBIEHHE FKECTH.
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Ilorpebnenue Gexnoit ecTu PesKo BO3PACTAET IO MePe PasSBHTHA
7 pocTa KOHCEPBHOH IPOMBIMIIEHHOCTH.

SayMbIBANIECE JIW BEL O 3HAYEHWH KECTH, O POIH KECTAHOU KO-
pobK®, B KOTOPO# XPaHATCS MEIIMOHB KMIIOTPAMMOB Msca, PEIOEL
oBomeit, ppyrros? Urto Takoe jxecTh? ATO IHCTOBOE 3KeIe30, IOKPHI-
TOE TOHKNM CJI0OeM OJI0BA&, OKOJO COTO# [oiWm MHIIEMeTpa TOJIMIW-
Ho#t. IloKpEITHE 0JI0OBOM, WM JyiKeHHe, $KeJe3HHIX JHCTOB HIH jHe-
Ie3HEIX GAaHOK MpefoXpaHsgeT WX OT piKaBlieHms. UMCTOE 0J0BO He
pacTBOpseTCA JHAMKOCTAME KOHCEPBOB W NpaKTniecku OesBpemEC
IJs 37M0poBba dYenopeka. Hukakme ppyrume mOKpHITAA HE MOTYT KOB-
KYPEPOBaTh ¢ 0JI0BOM IO YyCTOHIWBOCTH.

Celiuac MOKHO CKa3aTh, 9TO OJOBO OTHKILIO CBOW «OPOH3OBEHIY
BEK» W CTAJNO0 METaljioM KOHCeDPBHOH Gamkm!



iion — BE3STECY muil

ce MBI XOPOIIO 3HAeM, YTO TaKoe HOJ|, MOIb3yeMcs UM,

KOITa mopaHuM cebe mazern, mpumHEEMaeM ero 6ypo-kpac-

HBle KaIlid ¢ MOJOKOM B cTapueckme romnl. Mom — Bcem
XOpOIIO W3BECTHOE IEeKApPCTBO, a MY TeM KaK Majo H IUI0X0
3HAEM MBI, YTO Takoe Mo ¥ KakoBa ero cynnba B mpmpope!

Tpynuo mafiTw gpyroit sieMeHT, KOTOpHIA G 651 Godee MONOH
3araflok W OPOTEBOpeYmii, 9eM HoA. Doibime TOro, MBI Tak Malo
0 HeM 3HAeM W TaK ILIOXO IOHMMAaeM caMble OCHOBHBIE BeXW B MC-
TOPWH eT0 CTPAHCTBOBAHMI, YTO [0 CHX IOP SABIAAETCA HENOHATHHIM,
moYeMy MBI JIe9uMCH HOIOM M OTKYJa OH B3AJcHa Ha 3eMie.

Hapmo ckasate, gro eme [[. VI. MeHnenees, HAIl BeJWKWil XmH-
MUK, CTOJKHYNICA ¢ HEOPHATHHIME 0COGEHHOCTAME CBOHCTB Hopa.
MeHpenees pacmpeelmsi CBOM 3JIeMEHTH B IOPSAKE IMOBBIIICHUSA
aTOMHEIX BecOB, HO #0J] ¢ Te/IypoM HAPYMUIA HOPAKOK: TEIIyp
CTOWMT Iepeq WoloM, XOTA aTOMHHIA Bec ero BeIme. Tak 9TO W 0CTA-
Jlock [0 Hamero BpeMenu. Vlom m TeNnyp OKasaimch TMOUTH eUH-
CTBEHHBIMH 9JeMeHTaM#u, HapyLIMBIIIMY CTPOHHOCTH MEHeleeB-
cKoro 3akomna. Ilpasma, cefiuac MBI 3HaeM, B 4eM TYT [€J0, HO MHOTO
JeT 9TO OCTABAJOCH HENOHATHHIM HCKIYEHHEM; X HEOTHOKPATHO
KpuTukm OnecTsamel Teopuu MeHmeneesa yKa3weBadw, 9TO OH Lepe-
CTABJIAET 3JIEMEHTHI TaK, KAK €My 9T0 yH00HO.

Mop — TBeproe Temo; oE obpasyeT cephle KPHCTAJIMKH C Ha-
croAamuM MeralimdeckuM OneckoM. OH MOX0K Ha MeTAI W IPO-
CcBeurmBaeT (PMONETOBHIM IIBETOM, HO BMECTE C T€M, eCJIH MBI IIOMe-
CTHM B CTeRJIAHHBIN (DIIAKOH MeTAIINYECKYE KPECTAILINKA Hoja, TO
09eHb CKOPO YBUJUM B BepxHeil dactu (prakoHa (PHoNeTOBEIE HapH:
#on JIerKo BO3TOHAETCH, He MepeXoiA B KHUJKOe COCTOAHHTE.

Bot Bam mepBoe mpoTmBOpeume, KoTopoe GpocaeTca B riaza, HO
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33 HEM ceifqac e caefyeT Bropoe. I[BeT mapoB TeMHO-(pHONETOBHII,
a caMoro #oma — cepo-Merannnueckuii. Gonm ®e fofa BooOme Gec-
OBETHEL ¥ BHITIANAT, KAK IPOCTas HOBapPEHHAs COJNb; JHUINb HEKOTO-
pBie U3 HuX 00JaJaloT CllerKa jXelTOBATHIM OTTEHKOM.

A BoT u mpyrme saragru Hopma. Vlog — HCRIIOYUTENHHO PeNKHil
3NeMeHT: Hall¥ TeOXUMWKF IOMCYMTAIM, YTO COJeP/RaHAe #Homa B
3eMHOH KODe BCEro JUIIb OKOJ0 OJHON MIX ABYX CTOTHICAYHBIX IIPO-
meHTa; a MEJKIY TeM HOoJ MPECYTCTBYeT Beiomy. llosmamyii, MBI MO-
sKeM CKasarh Jajke ele TOYHee: HeT HUYEero B OKPYIKAIOMEM Hac
MIpe, TIe TOHYadmme METOMHI aHAJIW3a B KOHIOE KOHIOB He
OTKPHLIE 0Bl HECKOIBKO &TOMOB #opa.

Bce mpoEm3aH0 #010M: TBepmas 3eMIsg W FOPHBIE IOPOBI, Haske
caMsle YECTHIE KPECTAIIE IPO3PAYHOr0 NOPHONO XPYCTAIA WA MC-
JNAHACKOTO MIaTa comepykar B cebe MOBONBLEO MHOTO aTOMOB Homa.
3HaYnrTeNbHO OONBINe N0 COMEPIKUTCS B MOPCKO# Boje, 09eHb MHO-
ro — B [0YBaX, B IPOTOYHLIX BOJAX, €Ie OONLINE B pPACTEHWAX,
SRABOTHEIX ¥ B YeoBeKe. Mbl mornomaeM #ofx m3 Bo3ayXa, KOTOPHLI
BeCh HACHITIEH €T0 mapaMu; MBI BBOTUM HOM B CBOM OPragm3M ¢ Iu-
meit 7 Bomoit. Hlwre Ges itoga Mer He MomeM. VI TOHATHBIME ABIA-
I0TCA BONPOCHI: [OIeMy #OJ Bes3ge MPUCYTCTBYET, OTKyHa ske Gepet-
cA Taroe OOJIBIIOe KONMYEeCTBO HOMa, IAe er0 HepPBOWCTOYHHK, W3
KaKEX [IyOWH 36MHBIX HeJp OPAHOCHTCA HAM 9TOT PEIKHAN 3IeMEeHT.

Mempay TeMm mase caMBle TOUHBIe AHANN3E X HAONIONGHUS He
MOTYT OTKPHITE €r0 TAXHCTBEHHBIN HCTOYHUK, TaK KaK HA B IIyOHH-
HEIX W3BEPKEHHBIX DOPOJAX, HA B PACINIABAX M3NHMBIOAXCA MAary
MEL He 3HAeM HE OJHOTO MEHepaja #ofa. |'e0XMMUKE TaK PHCYIOT
KapTUHY IPOUCXOKAeHNs Hofa Ha 3eMie: KOTJA-TO, eme [0 HAaYana
reolIorAIecKOd MCTOPHHE 3eMilM, KOTfa Hama IJaHeTa BIEpBEIE IIO-
KpHiBallach TBEPHOM KOPOH, JeTyume HAaphl DPAa3IWYHHIX BEIHECTB
CIJIOMELIME o0JaKaMu OKYTHIBAJIHM emle ropAdYyio 3semiwn. Torma
o BMecTe ¢ XJIOPOM BBIIENMICA W3 IIYyOMH PacHiIaBieHHBIX Marm
Halllefl OJaHeTHl, TOTHA K€ OH OBLI 3axXBadeH IePBEIMA HOTOKAMYU
0CeBIIHX TFOPAYNX MAPOB BOOBl, W MEPBHIE OKEAHbI, HOPOJUBINZE
Mops, Hakonmam B cebe #on m3 aTMocdepH 3eMim.

Tak sTo mWiIX He TaK, MBI ceifluac TOYHO He 3HAEM,— MEI 3HAeM
TONBKO TO, YTO W HA 3eMHO} IOBEPXHOCTH €I0 PacHpefiereHme MO~
HO 3arafiok. B aprrmuecknx ¢TpaHax, Ha BEICOROX TOpPax Hofa MeHb-
me, B HO3WHAX, ¥ MOpPCKHX OeperoB KOJIHYECTBO Hoja B mopojmax
yBeJIMYmBaeTcs, eme 00JibIIe ero B IYCTHIHHEIX 00pasoBaHUAX, a B
cousix mycTeEb I0muoit Adprrn min Arakamsl B I0sxHO# AMeprke
MBI BCTpedYaeM HAcTosMiEe MEHepallbHEIE COe[IMHEHHs HOa.

Vopn pacrsopen m B Bo3myxe; TOUHHI aHaNm3 HOKAsal, 9T0 OH
pacmpefielieH TaM O CTPOTO OIpPef|elleHHOMY BaKOHY: KOIHYECTBO
ero MeHseTcs ¢ BhicoToi. B ropax Ilammpa um Amas, ma BricoTe
ceerme 4000 merpos, ifoma Bo MHOTO Pa3 MeHbINe, YeM Ha ypPOBHE
Mocksu miam Kazamm.
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W Bmecte ¢ Tem itoy m3BecTem HaM He TOJIBKO Ha 3eMie. My
HaXORMM €ro B METEeOpHTAaX, MONAalNinX K HAM H3 HEBEeZOMEIX
mpocTpaHCTB Muposnanua. B armocepax ComHOa m 3Bes[ ydeHEIe
NaBHO yiKe HOTyT ero ¢ HOMOINbI0 HOBHIX METOMOB, HO HOKa Geaycme-
mEo. B Mopckoii Bome Hopma MOBONIBHO MHOTO: Ha KaKIBIH JHTp
OpUXOMATCA 2 MI, & 9TO y#He YyBCTBHTelbHag BexmumEA. Mopckas
BOfla crymiaerca y Geperos, B IMMaHaX, B IpuOPeRHBIX 03epax,—
T4AM HAKaIIHBAIOTCA COJM W Oelof MMeJeHOd IOKPHIBAIOT ILIOCKHE
Oepera. dTH CKOIJIEHHA COoNed XOpOmo HaMm M3ydeHH! Ha Oeperax
Yepuoro Mops B Hprimy, Tar e kak m B osepax Cpenmeit Asmm.
Ho itoma B HEX HeT, 0H KyHa-To mcuesaeT. Ilo-BEIAMOMY, KaKas-TO
qacTh fofja HaKaOJiIWBaercs HAa MHe B MIAaX, HO OONBIAas HONS ero
WCIapsieTcsi, yXOAHT B BOBAYX, W JHWIIb MAajas 9acTh COXPAHAETCSH
B OCTATOYHBIX paccosiax. Tam ke, Ihe CKamImBAIOTCSA COIM Kalmd O
6poma, fiofa movTH He OKasbiBaeTcsa. Ho mHOrmA v GeperoB coleHHX
03ep u Mopeil pasBuUBaeTcA pPACTUTEINHHOCTH, 00PasymoTcs Ienble
Ieca PA3IMIHBIX BOJOPOCHEil, KOTOPEE NOKPEIBAOT NOpmbpesxHbIe
kaMEA. B 5THX BOHOpOCHSAX W HaKAamIABAeTCA HOJ B pesyisTaTe
KAQKHX-TO HENOHATHHIX OMOXMMWYECKAX LPOIECCOB; W HA TOHHY
BOZIOpOCIeil HPHXOMUTCA HECKOJBKO KHJIOIPAMMOB WHCTOrO HOMA.
A B HEKOTOpPHIX MOPCKHX I'yOKax KOJHMYECTBO ifofa emie Goipme u
nocruraer 8—109%.
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Hamu wucciemosatenn ocoben-
HO Xopomo m3ydamim Oepera Tm-
xoro oxeana. Ha Bcem rpowman-
HOM TpOCTpPaHCTBe HPEOPERHOTO
paiioHa BOJHEI OPHOWBAIOT, IJIaB-
HBIM 00pasoM OCeHBIO, OrPOMHOE
KOIMYECTBO BOLOPOCHEH MOpPCKOMH
KaOyCTH — CBEIOIE TPEXCOT ThI-
cAY TOHH B rof. Itm Oypele BOmO-
POCIE CONepPsHaT MHOILO COTEH THI-
cA9 KUjorpaMmoB ioma. Ux co-
OmparmT, YacTHYHO HCHOIB3YIOT
[ OEIH, 9acTUYHO OCTOPOMKHO
CHUTaloT, W3BJeKass W3 HHUX o[
4 IOTaml.

Ho stum He 3aramumsaercs
mcropusi oga B 3eMHON Kope.
Ero mpmBocar mam m medramEe
Bogel. Oxono Baky o6pasynores
Hemnble 03epa OTOPOCOBHIX BOJ, M3 f
KOTOPHIX celiuac W3BIEKAIOT MOTI. 1
Ero BHHOCAT 1 HEKOTOpHe BYIKa- :
HEl W3 CBOHX 3araf0YHBIX IIyOuH. )

Tax pasEoobpasmEel CcynLOH
9TOTO HIEMEHTA B MCTOPHE HAMel
3eMmym, 9TO TPYAHO HAPICOBATEH
cebe HONHYIO W CBASHYIO KAPTHHY
JKUBHE W CKUTAaHUI 89TOro OecKo-
HEYHO CTPAHCTBYIOI[Er0 aToMa
OPHPOJEL

Ho Bor fiom momajaer B pyKM 4eloBeKa, A 3ech BOSHHKAET HO-
Basg 3arafika: MBI JeIHM #O0TOM, OCTAHABJIEBAEM UM KpOBb, y0uU-
BaeM OakKTepHH, OXpaHAeM PaHy OT 3apajyKeHHnsA, a MemIy TeM Hop
HCKIIOYATENHHO SITOBUT: ITapHl €r0 BEI3EIBAIOT PasIpajkeHHe Clm-
3MCTEIX 00omodex. VI3GRITOK Kamemb WIM KPHCTAJIUKOE Homa Mo-
meT OBITH cMepTenbHEIM s deaoseka. Ho camoe yameuTembHOe
3aKI0YaeTcs B TOM, UYTO Bce jKe elle XYKe JJIs 3J0POBbA UelloBe-
Ka, Rorga onga mano. OpraEn3M 4YenoBeKa, & BEPOSTHO U PAJA HH-
BOTHBIX, MOJFKEH MMEThL OIpefeleHHOe KOIMYecTBO #oxa. Mur 3Ha-
eM, UYTO HeJocTaTOK Hoja B HEKOTOPHIX MECTHOCTAX IPOABISETCS
B ocoboit GomesHm, HasmBaeMoii B3060M. IJroH  Gole3HBIO
CTpajamT OOBIYHO RUTENW BHICOKOTOPHBEIX MecTHocTedl. Mul 3Ha-
eM HEeKOTOpHE ayibl, PACHOJOKeHHEIe B BHICOKHX ropax Ha I[emt-
pansEoM Hasrase m ma IJammpe, B KOTOPHIX IIEPOKO pac-
mpoctpaHera sTa Gonesms. OueHs XOpOIIO OHA W3BECTHA TaKmKe
g B Anpnax.

Hodocodepmcawmas eodopocar
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B mocnemmee BpeMsa aMepHKAHCKEME MCCIEI0BATeNNn YCTAaHOBA-
am pacupocrpanenume 306a m Ha Teppuropmnm AMepmkm. OKa3asocs,
YTO €CIH COCTABUTH KapTy pacupocTpaHeHHs 3aboneBamHmil 3060M
I Kapry OpONEeHTHOIO COJepsKaHMsg Hofga B BOIe, TO J[aHHEIE
KapT cOBHOAgYT APYT C APYTOM.

YenoseuecKnit opraHm3M MCKIIOIPTENBHO IYTOR K HOXy, U mO-
HUJKEHIEe ero COfepskaHms B BO3AyXe W B BOJe ceifiac e oTpa-
sKaeTcsa Ha 30poBhe. 300 HAYYUIACEH IEUNTh, IPUMEHAA Coum Homa.

He Memee mHTepecHH IyTH BOBJIEYEHHS ifofga B IPOMEIIJIEH-
HOCTB, KOTOPEIE ¢ KayKIBIM FOJOM CTAHOBATCA Bece IIEpe, PasHoob-
passee. C 0HO# CTOPOHEI, OTKPHITH COEAMHEHAA HOma ¢ OPTaHmIe-
CRUMHE BEI[eCTBAME, KOTOPHIE CO3IAI0T HeNPOHAIAaeMyo GPOHIO HIA
OPOXOMIEHNS PEeHTTeHOBCKUX Jydeil, u BMecTe ¢ TeM 3TH COeIuHe-
HHUsA, BBeNeHHLIE B OPraEmaM, IO3BOIAIOT (POTOrpaupoBaTh BHYT-
pPeHHHe TKAHE ¢ 0C000H 0TIETIMBOCTHIO.

Mgur ysmanzm m coBceM Apyrme obaacTw OpPUMeHEHHS Hofa, BO3-
purmue 3a mociaenmme ropbl. OcobeHHOe 3HAYEHMe NPHIAETCS HC-
OONL30BAHWIO #Oma B  IEANIOJN03HON NPOMBIMIEHHOCTH, Ife
OpPUMeHSIIOTCsT 0co0ble colm #ofa B BHJE MENTKHX MIOJAbYaTHIX KPH-
CTAIIAKOB. JTH WI0JbIATHE KPUCTAJINKA PACHPENeNAIOTCs B Iel-
JyNOHfe TaK, 4TO KojeOaHWs CBETOBOrO iyda He MOTYyT IpO-
XOAWTH dWepe3 HUX BO Bcex HampaBieHmax. llomydaercs To,
9TO MEI HAa3HIBAEM NOJAPH30BAHHEIM IyI0M. MEI MHOTO JIeT CTpORIR
uco0kle, 0YeHDb [OPOTrme MOJAPMSAMUOHHEIE MEKPOCKONEI, a ceifgac
biarogaps 9TOMy HOBOMY (QUIBTPY-HONAPOULY mH300pPEeTeHHl mpe-
KPACHEIe IYNH, KOTOPEIe 3aMeHAIT 060l MuKpocKon. C HUMA MOK-
HO paboraTs Bo BpeMs »rcuefqunmii B moie. CogeTanmeM IBYX-Tpex
IOJAPOROB MOKHO JOOUTHCA SPKOI OKPaCKW PHCYHKA; M MHE Lpef-
CTaBIsgeTCs YYAECHO OCBEINeHHOe AeKOPATHBHOE NMAHHO HIH 3KPAH
B KHHO, I[le BpamqeduneM [BYX HOJAPOHO0B OYIYT MOCTATATHCA 3aMe-
yaTeJIpHEBle KpacouHble 3(PQeKTH, OHCTPO MeHAIOm[He BCe NBeTa
COIrHeYHOro cmeKTpa. Horma mosispompgHas miacTHHKA BCTABIEHA B
OKHO aBTOMOOMJA, BEL MOJKETE €XaTh 10 OCBEIIeHHON yimme, I Bac
He OymeT ocIemIATH ¢BET APKEX (ap MUameidcs HAaBCTPeYy MaIlm-
HBI, TAK KaK B IOJAPOW[E BH He YBHAUTE APKHX OPEOJOB TOPAINEX
OTHe#l, & JUIOh CaMYI0 MAamWUHY C OTHEIBbHOH CBeTAMm[eHcA TOUKOM.

Horga camomer mogHmMaercs Hal B3aTeMHEHHEIM TODPOAOM U
cOpacriBaeT BHEH3 Ha IIapalliOTeé CBEPKAIOINHe COCTABHL M3 MarHUA,
TO NONAPOUIHBIE OYKM IIO3BOJAIOT BHUETh BCe, UTO [elaeTcs HA
3eMile TO7 CBeTAMeHca PaKeTOH.

Bor BmmuTe, Kar pasHoo6pasHO W IIMPOKO LOPHEMEHSAETCS HTOT
DIIEMEHT, CKOJIBKO HeACHBIX NP00ieM, CKOIBKO IPOTHBOPEIUH B CY/Ib-
fe ero cTpaEcTBOBAaHMA. MHOrO eme HYXHO IITy0OKmX HCCiemoBa-
HEH, 9T00BI pasrajaTh BCE €r0 CBOMCTBA W TIOHATH IPUPORY STOTC
Be3J[eCYLI[ero dIeMeHTa, MPOHM3ELIBAIOMET0 BeCh OKPYIKAIOIMWA Hac
vup. MaTepecEa m meTopua OTKPEITHA 3Toro adineMeHTta. Om Owix
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OTKPHIT B B80J€ pACTeHHA B
1811 r. d¢apmamestom Kyp-
Tya, AMeBIIHM MajleHLKAH 3a-
BOI, mepepabaTHIBABINHN 30y
pacreHmit B cenmtpy. OTKpbL-
THE TOr0 djeMeHTa He MMPOm3-
BeN0 0co00r0 BHEYATIEHHS Ha
YYEHBIX B TOJBKO T€Pe3 CTO JeT
OONYIAIO MOJHKHEYI0 OIEeHKY.

f Mor Ovr Ha 3TOM B3aKOH-
YWTH CBO# pacckas 00 5TOM HH-
TEPECHOM DJIEMEHTe, HO eIme
OflHA MEICIH B3aHEMAaeT Moe
pamMarme. Ilo Tabamme Men-
IelleeBa HHUKe HOMa B TOH e
rpynme OPEXONATCA IycTast
KieTka. Ee Hamernin eme
H. W. MengeneeB um crasad,
9TO 37eCh HOJKeH OHITH OT-
KDPHIT HOBEIA dneMeHT. OH Ha-  Hopmannas munepasosuueckas ayna
3BaJ ero sxaiomoM. MEI 3Ty ¢ noaapoudom us coedunenui ioda.
RIETRY HaseIBaeM KiaeTkoi moy  Homempyryus npod. B. B. Apwunosx
moMepoM 85. I'me e BeTpeda-
eTCA WINM TJIe CKPHIBAeTCA 9TOT aneMeHT HoMmep 85? OH me MOKeT
HE CYINEeCTBOBATHL IE-TO B MHUpE, OH JOJUKEH OBITH OTKPHIT.

Ero monro mckasm B OCTATOYHEIX paccosaxX 036p M B COISHEIX
MecToposKmeHEHAX. Ero mcKaim B MeKIIAHETHOM IPOCTPAHCTBE,
CPeiX TeX PACCesSHHBIX aTOMOB, KOTOpPEIe HAOIIOIAIOTCA B MHPO3TA-
HAM MeK[Iy 3Be3flaMd W CONHIAMH, ILIAHEeTAMM W KOMETaMH; ere
FACKAJIM I BO BCeX MPHPOMHLIX METAlaX, HO He HAIIJIW.

Muoro pas Kasaioch YyYeHBIM, uTo B mOpmbopax OJecEyna
rle-To0 Ta JHHHA, KOTOPAA OTBEYAET CBETAM[EMCS aToOMaM HOMe-
pa 85, HO HOBHIE MCCIe[OBaHAA He MONTBEPIKIAIM STOT0 OTKDHITHA,
n KIeTka HoMep 85 ocTanack W [0 HAMUX mHEH Iwycroit !

Yro e mpepcTaBiseT co00# 3TOT TAWHCTBEHHBIH HEOTKPHITHIH
aromM? BeposTHO, OH TPOMOIIKAeT 3arajloYEYI0 HCTOPHIO #Hofa, Be-
POATHO, OH HajlelleH emme (ojiee TYMECHEIMA CBOMCTBAMH, X MMEHHO
OHE B3aTPYAHAIT ero oTkperTue. Mosxer OBITH, OH CYIIECTBYeT B MH-
PO3JABMY TaK HeJ0Jro, YTO CAMBIEe TOYHEIE IPHOOPHL He MOTYT €ro
ORMAaTh; MOMeT OLITH, OH 00IaJaeT HACTONBKO CHIBLHEIM 3apANOM,
9T0 He MOKeT cymecTBoBaTh B HameM mupe. Ho ecam momep 85 Gy-
IeT OTKPHIT Ha 3eMie, TO OH OKayKeTcs eme 0oiee 3aMedaTenbHBIM
37eMeHTOM, ¢ ellle OojJee CKA30YHBIMHU CBOMCTBAMH, YeM HO.

Hap saragxamm fioga m ero TOBapHIia 1o TabiwWie CTOMT MO-
paborate y4eHBIM!

! CMOTpHTE B CIOBapHUKe 3IeMEHTOB: «ACTaTHRY.
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®TOP — BCEC'HETATONI Ui

OmyMbIBas IIaH 9TOM KHHIW, 5 HAMeTHI B Hell ria-

By o ()TOpe W ero 3aMedaTelbHBIX CBOMCTBAX; HO KOTLNA

s [oIleX HO ee COCTABIEHMs, TO NOJKeH OBLI OCTaHO-
suThea. fl HmKorma He paborad Haj (PTOPOM WM €ro COeMHEHHAMH,
He HHTEPeCOBANCS €r0o HPeKPACHHIMA MHHEpPAaJaMh, ero WCHONb-
30BaHMEM B DPOMEINIIEHHOCTH M MOJITOMY OKazajca B 3aTpyA-
HeHAH.

IIpmmuocs mpuberayTs K cBOEM 3amdcsM; W, pasbmpas crapbie
MHOTOYHCIEeHHEe 3aMeTKu 00 OT[eNbHEIX XUMAYECKIX AIEeMEHTaX
3emud, 1 Hamiead PAN JHCTKOB, M8 KOTOPHIX W COCTABHWJ 9Ty TIaBY.

Yapas [Japsun B ¢cBoeil apToOmOrpaduy yKassIBaeT, KaK JOJIKeH
paboraTh yUeHbIH.

OH roBOpHT, YTO y4eHHI# HE MOKeT m He NOJKeH Bce 3aIOMH-
HaTh, YTO KayK[qoe WHTepPecHoe HaOJioferne # Bce, ITO OH BCTPETHT
JA1060UBITHOTO B KHATAX, OH JOJDKEH 3aNACHBATL HA OTHEILHEIE Jd-
CTOUKH, & KaKIYI0 KHUTY, KOTOpas Kacaercd 3aHEMAIOMIEro ero
BOIIpOCA, OTKJIANBIBATE HA OTAEIBHYIO HOJIKY BMECTe C BEIIWCKAMH.

[apsur Oer mpotmB TOro, 9robbl y ydYeHoro Onina OGoismas
pasHoo6pasHas OmGnmorexa. Or Hameuan cebe Ha Gamkaimme ToMEL
Oonpmme 3afa4uy W yOOPHO CTPeMWicCA K MX paspemenzio. K ram-
moit mpobieMe OH [NECATKHE pa3 mOROWMpa] MaTepHanbl, W Kamgoi
mpobieMe Onina IOCBAMEHA OJHA WIH f[Be IOJNKHE B €r0 KHWKHOM
mxady.

Yepes HeCKONBKO JeT, & WHOTNA W YepPe3 NeCATOK JeT y Hero
HAaKaIJIWBAJICH, TAKAM 06pa3oM, OTPOMHEIN faKTHIeCKnit MaTepran
oo KasKIoil oTfensHo#t Haysmo# mpoGieMe. OH mpocMaTpmpan emie
Pas3 HTOT MaTepHaN W KHATH, HPABOAMI X B HOPANOK W COCTABIAI
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©00TBETCTBYIOIIYI0 IJIaBy CBO-
€T0 3HAMEHHUTOTO TPAKTATA, II0-
CIIy;RHUBIIEr0 HAYAJIOM COBpe-
MEHHOHX OMOJIOrmIecKoi HAYKN.

ITOT TOPANOK COCTABIEHUS!
fonpmMUX KHAT ¥ MOHOTpadmii
ouens ymobeH, W, CO3HAIOCH
9TO ele MHOTO JIeT Ha3aj g Ha-
gajl TONpaKaTh IPEKPACHOMY
opumepy [apsmEa m permua
TOYHO TAK Ke IOHTOTOBJIATE
I cBomX paboT MaTepHam
u gEura. fI paccraicg co cso
et Oompmioil 6GubamoTexol, me-
pemaB ee XmbmHCKO# ropHOi
craEnuE Ha HoasckoM moiy- Hpysa gparopuma
ocTpoBe, a y ceba ocTaBmiI
TONBKO Te KHUTH, KOTOpPHEE OLLIM CBASAHEI ¢ 3afla9aMH, CTOABIIAMH
fepef[0 MEHOI0 Ha OnmKaiimme rofel.

Cpenz stmx sapau Geia Gonbmas mpoOlieMa — ONHECATH HCTO-
pHIO BCEX XMMHUYECKUX DIEMEHTOB B 3eMile, TOKa3aTh reojoraM, Ma-
HepajioraM, XHIMHUKaM Te CJIOKHbIe OyTH, KOTOPEe HPOXOJAT aTOM
Kaxoro-1mbo MeTajuila B CBOUX CTPAHCTBOBAHHAX B MHUPO3NAHUH,
paccKkasaTh 0 er0 CBOHCTBax W IOBefleHMY HA 3€MJIe W B pyKax de-
JIOBEKA.

7 Bor, Korfjla MHE OPWINIOCHL HHCATH IIIAaBY 0 (Tope, A HAIIEX
B manke ¢ Hagmumesio «Drop» marTe Jmerouxos. llpmeemy Bam ux
8fech OPEMEPHO B TOM BHfie, KAK OHM OBLIM HaIWCAaHEL

Jdurcror 1

JlaBHO MeuTan A IOCETHTHh 3HAMEHATHE MECTOPOKIEHHS Sa-
Daitkallbsd, OTKY/IA IOCHIAlN MHE 3aMedJaTeJbHbe KPHCTAJIIE ToHa-
34, PEKOro IPEKPACHOTO0 MEHEPANa, COfiePKaliero QTop, KpucTal-
JIH BCeX IBETOB W APYSH PAasHOIBETHOIO INIABHKOBOIO INOATa, KO-
TOpHE ROOHIBANHCH AisA HYK] IPOMHIIICHHOCTH.

7 BoT, HaKOHeI, ME BHICAJUINACH X3 CKOPOro II0e3fia, IMefmiero
Ha cTaHnWi0 MaHpTRypHA.

V Bokzama Hac ajla TPOHKa Jomajiedl, I MH IDOKATANH IO
IABHHEIM CTEOAM IOKHOTO Sabaiikalibsg, MOKDHTHEIM CIJIOIIHEIM Ge-
JBEIM KOBPOM IIpeKpacHHIX IBeTOB. dapylollas KapTHHa Bce IIApe
M MIEpe pacKpHBallach mepes HaMH IO Mepe TOro, KaK MEl HOJHIMA-
JHMCH HA MOJOTHe BEepIIMHEI TOPHL. 37ieCh Ha OTHENBLHEIX BEIXO/IaX
rPaEATOB HOOHIBANKCH KPHCTAJILI CHHETO, eITOBATOr0 I roIy6oro
Tomaza; 3fech B MyCTOTAX — «3aHOPHINAX» — IDAHUTHEIX IerMaTH-
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TOB MBI YBHJ€JW KPAaCHBEIE OKTA9PH ILIABEKOBOrO MIATa — COEHHU-
HeHEUS (ropa m MeTana kaubnusa. Ho ocobeEHO mopasmia Hac Kap-
THHA 00raTHIX MecTOPOKIEeHAN STOr0 MTHEePAalia B OJHON HeOONbIMOoH
TOJHHE.

31ecs 6pLIE yiHe HE OTJeJNbHBHE KPHUCTAIAKH, OCEBIIME U3 IO-
PAYEX BOIHHIX PACTBOPOB OXJAKNeHHHIX TIDAHHTOB, & OIPOMHEIE
CHOILIEHHS PO30BOTO, (PHOJIETOBOTO ¥ 0eloro IJIaBHKOBOIO IIHNATa
CaMBIX DPasHOOOPa3HBIX OTTEHKOB: OHU CBEpKalll W HCKDPUIMCH Ha
SAPKOM MaHBUKYPCKOM COJIHIE.

B ropeBIX paspaboTax J0GHBANE 3TOT MEHHEIM KaMeHb, ITOOHI
OTOpaBuTh ero 4epe3 Bcio CmOUpr HA MeTaIyprudecKze 3aBOMBI
¥Ypaua, Mocksu u Jleamarpasa. VI mepex mommu riiasaMy BOSHHK-
Jla TPaHJIM03HAsA KapTHHA [a30BHIX SMAHANUA APEBHUX M TIIyOOKEX
TPAaHATEBIX pacmiaBoB. V3 neryumx coenmpenuii hropa oGpasoBa-
JIMCH CHOILTeHVs IJIABHKOBOIO INNaTa. B sTmx 00pasoBammAX OTpa-
BWJICA OMH U3 9TANOB MPOIMEcca MeJIeHHOr0 OXJaKIeHAA B 36MHBIX
ray6uEaxX IPAEATHOTO MAaCcCHBA, OKPY’KEHHOTO BHIAENAIOIIAMACA U3
Hero mapaMu @ ra3aMu.

Mre BcmOMEHHIAcH 37ech ¥ Apyras KapTHHA W3 HCTOPHUH HTOrO
JKe €aMoro IIABMKOBOTO Inarta. Sl BCIOMHMII ODHCAHASA B CTApPHIX
MZHEPAJOTHAX IIaBAKOBOr0 IIMAaTa YapyoIIZX 0 KpPacoTe TOHOB,
13 KOTOPOTO BELIEJHIBANM IEHHBIE MYPHHCKUE Ba3EHL

Bud IOacrozo 3abaiikrasva. Ompozu Bopuoeourozo zpeéma, udywue
6doav p. Muaru 6 paiione 2. Cpemencka
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A BcoomEMI Takike, 9TO
B AHIMME CymecTBOBAIa
mellasg MPOMBIMINEHHOCTH IO
00paboTke 9TOT0O KAMHA X
UTO B My3eAX MHEl MOHeM
BUIEeTh KDAacuBhie W3IeIAsA
¥3 Hero.

HaxoHen, g BCOOMHIN K
COBCEM [pyrue KapTHHE 13
OKpecTHOCTEH MOCKBHL.

Eme momomgsiM mpemopa-
BaTeleM MHUHEDAJOTHH B
1-M HapogHOM yHHBepCHTE-
Te ropoma MockBH a mocTa-
BHUJI II€pEJ CBOMMH CJIyIOAa-
TeIAMHU 3aavy — 00mmMu
CHIaM# OIpPefeJuTh MuHe-
PaNH, OKpYKalIIWe Haml
ropox. Cpenm aTmx MuHepa-
J0B OB  3aMeyYaTeIbHBIH
¢umoneroBrIii KaMeHhL. Ero
HAIJIA OKOJIO CTa MATHIECH-
Th Jer ToMy Hazam (B
1810 r.) B mamemsroM Pa-
TOBCKOM OBpare, Bepeﬁcl{oro Arademur A./Le.r)zcanap Hempoeuu
yesna, MocroBCcKoi ryBep- Kapnuwncruii (1847—1937)

HAW ¥ HAa3BaJIM PATOBKUTOM.

Ox Bajeran cpefu M3BECTHAKOB OTHEILHHIME CKOIJICHHSMHE B
BUJle KPACHBHIX (PHOJIETOBRIX MPOILIACTKOB. Ilenbie MONOCH €ro TeM-
H#0-)HONeTOBEIX KyOwKOB OBIN BeTpedeHHI o OeperaM IIPATOKOB
Bomru — Ocyrn m Basysm. Mbl 9HeprmIHO B3AMMCH 32 M3YyUeHHE
3TOr0 (PMOJETOBOr0 KAaMHS, KOTOPHIA OKA3aiCsa YHCTHIM (DTOPHECTHIM
KaJbl[ieM — TeM (IIOPATOM, 0 KOTOPOM s 3[eCh PAaCCKAa3bLIBAIO.
Ero xpacmsrie mosneToBhie rajibKd BCTPEUAINCH B TAKOM OOJBIIOM
KOJIMYECTBe, & CAMM IPOCIOWKHM 3aJIeraiid CpPefn H3BECTHSKOB TaK
OPaBUIBHO, YTO TPYAHO OBLIO0 IPAOHCATH MX 00Pa30BaHMe TOPAYAM
IMaHAIMAM FPAHNTHBIX PACIIABOB, KOTOPHIE IOJOKEIA HAYAN0 mpe-
KpacHBIM TomaszaM 3abaliKalibg W MECTOPOKIEHMAM IIaBAKOBOIO
moata Masswxypmm.

Bomee 2000 M oTmensim 5TH 0CA KU OT APEBHUX I'DAHUTOB, le-
JKAIMUX B OCHOBE MOCKOBCKHX IIOPOZ, W HAM HANO OBIIO HCKATH
KaKHX-TO JPYIEX XAMWIECKHX [eATelel, KOTOpHe HAKONMIW 3TOT
KpacwBHIl KaMeHs mo mpmrokam Boarm. llpm comeficrsumm akape-
maka A. II. Hapnmacroro Hama MOIONEKEb pasrajaga IPOHCXOK-
nerze sToro KamuA. OKas3amgochk, 9T0 PATOBKAT CBA3AH C JPEeBHAMH
OCaIKaMA MOCKOBCKHX MOpeH, 9TO0 IPH ero CKOIIEHWHW CHIrPaiH
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PONb JKEBEE CyHlecTBa — T€ MOPCKHEE DAKOBHHEI, 0COOEHHO H3Be-
CTKOBEIE PAKOBWHKW, KOTODHle HAKANJIABAJZ B CBOHX KIETKAaX KpPH-
CTAIIEKY (PTOPHCTOT0 KalbOus. HapmcoBaHHEIe 37eCh KapTHHEL
HPOIIIOrO SICHO IOKAa3EIBAIOT, KAK CBOe0OPAsHBEI U CIOMKHEI IYTH MH-

rpanzm gTopa B HPHPOJE.
Jimcror 2

KpaTroe ommcamme omHOro HHs, IPOBEeJEHHOro B croimme [la-
Enx — HKomeHrareme BO BpeMs KOMAHJHPOBKM Ha TeOlOrHYeCKHH
KOHTDECC.

Ilo oxoHwaHZmEm KOHTpEcca MBI IOCETHJIA 3HAMEHWTYIO KPHOJNH-
ToBYI0 (pa0pHKy B OKPECTHOCTSIX BTOTO ropoja. DelocHEeKHHIH Ka-
MEeHD, He OTIMYAMEIR IO BHEITHEMY BHIY OT JbJa, MOCTABJIAIN CIONA
C BepOIMH, PAacCOOJOMEHHBIX Ha JNelAHbIX Oeperax ['pennamgmm.
ITo KaKOMY-TO CTPAQHHOMY IPHPOJHOMY COBHOAJEeHWIO STOT KaMeHb
BCTpEYAeTCA HA 3eMile TOABKO B ONHOM MecTe — B HOJIAPHHIX 00-
jmacTaAx samagEoro mobeperxbsa ['pemmamnmm. 37gecs 0oH HoOGHBIBaeTcsA
B IrpoMamHEX paspaboTkax, IPy3uWTcs HA CyHa M OTOPABIsAeTCI B
Honenraren. KpmonnT mepempasisior Ha ocodbie pabpmim, THe OT
Hero OTMeNSIOT APYTHe MHHEPANH, 0CO0EHHO PYALI CBHHNA, NUIHKA
m Kelle3a,— OCTAaeTCHA UYHMCTHIHA, DOXOMEH HA CHEr, IOPOIIOK, HC-
HOJh3yeMHlil KaK IJIaBeHb AJIA MONYYeHHS ATOMEEHL.

B ocobrix amukax, kax 60rpIIasg IEHHOCTH, 9TOT IOPOIOK IO—
cTyIaeT Ha XUMAYECKHE 3aBOALI, Te eTo KOeT HoBasg cynasba: BMe-
CTe ¢ PYHO#l ANOMHHMA ero PACIIaBIAT B 9IeKTPHUECKHX Iedax;
U CBepHKAIuil cepe6poM IIOTOK PACHIABIEHHOTO METAajlla CTeKaeT
B GonpInme, 3apaHee MOATOTOBIEHHEIe YAHEL JTOT METAJI — alio-
MuHEHA, I BCe COBPEMEHHOE IPOMBBOACTBO AJIOMEEHSA He MOMKeT
oGo#iTaCh 663 KPHOIUTA.

Tloxa Her apyrmx €mOCO00B HONYIHTH HTOT METAII — METAI,
Heo6XOJUMEIA U [ MEPHO# IPOMBIIIIEEHOCTH X [JIs BOGHHOH, MH-
poBasg [06KYa KOTOpOTO ceifdac paBHA TOYTE [ABYM MEIJIHOHAM
TOHH B I'OJ.

duepruio GOMBIMAX PEK U BOJOIATOB HCIIOIBL3YIOT [ TOrO, YTO-
OBl mpU OMON[A KPHOJHUTA PACTBOPATH OKHCEH ANIOMUHHA H IONY-
9YETh YHCTHIM MeTaindueckni amomuamii. 1IpaBma, 3meck Ha cMeHY
IPEPOTHOMY KPHONATY HPUXOMUT MCKYCCTBEHHAS COMb (TOPHCTOTO
amoMuEns 1 Harpusa. Ho aTo TOT jKe KPHONMT, UL IOTYIaeMBId
9eI0BEKOM HA XMMUYECKHX 3aBOJaX.

Jduacror 3

B TammurucraHe Ha 0TBeCHOR Kpyd4e 3aMedaTelHHO KPaCHBOIO
ozepa Hymm-Komon Gbuim HaiifjleHE! 0GJIOMKHA YHCTOr0, IPO3PaTIHOro
mrasrkoBoro mmata. OH GBI Tak OpO3padeH, YTO U3 HEro MOKHO
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OPATOTOBIATE JWHBH I MUKpO-
CKOOOB W TOYHEIX IpuGOopoE.
Copoc Ha TpO3payHEI MIaBHKO-
BHII mmaT OBI HACTOILKO 00Jb-
mEM, 970 OPHAMIIOCH HANPABHTH
COEOUANBLEYI0 OKCHOEIWIONI0 HA
KpyTee OOpHIBEI 9TOro 03epal.
C 3axBaTHBaKIIOM HHTEPECOM
9uTalM ME B OTYETAX SKCIEIU-
ouu 0 HeOOHYaWHBIX TPYIHOCTAX
no6eram mpospagroro Gesioro mia-
BHKOBOI0 INIATA, 3aJeraromero B
INIOTHHIX W3BECTHAKAX.

Ilocne momrmx TpymoB mpo-
J0MeHsl OBUIM TPOIKK K HaBHC-
meMy Hafj 03€pOM MeCTOPOKIe-
mmo. Ho eme ropasmo Ttpynmmee
OBLJIO TOCTAaBUTH OT/EJBHBIC IIeH-
Hble KYCKH MHWHEDAJIOB BHH3 K
KHIIJNAaKy, PacmoNoKeHHOMY Ha MecmopoucOenue garopuma
Oeperax aroro ozepa. I'pomanmtie okono osepa Hyau-Honon
mTy(H 5TOr0 pEeJKOro KaMHH, ¢ Tadnuxucmane
HepefaBas MX 0O IeNn w3 PYK B
PYKH, TOPHbBIE TAKAKK CIIYCKAIA
BHHA3, NEpeKIafgEIBall MATKO# TpaBoi, a 3aTeM BO BBIOYHBIX
smukax pgocrasiaiam B ropon Camapramg? IIpomblmieHHOCTH
ONTHYECKAX HIpuOOpOB MONYYMIa WCKIIOYATENbHEH II0 YHCTOTE
IJaBUKOBEI INOAT W CMOTJia HPATOTOBMTH M3 DTOTO MEUHEpaJa
TOHKHEE W 9YUCTHe JIWHBH H COBJATH JYUINIMe OnTHYecKme mpubopE:
BO BceM Mmpe.

Jucror 4

Bo BpeMs nedenms Ha OOHOM 9eXOCIOBAIIKOM KYpPOpPTE MEI IIO-
JyIUAN TPeJIIoeHNe COBEPIINTH KCKYPCHIO HA PaCHONOKeHHEBIH
OKOJI0 TOPOJa CTEKOJBHEIA 3aBOJ, MEXaHH3WPOBAHHEIA [0 IIOCIEA-
HEMY CIIOBY TeXHEKH. MEI 0CMOTpeNlr HeXH NPOH3BOACTBA OONBIIAX
3epRaIbHEX cTeKos. VIx pasmeps!l 6511z orpoMebl. Coomuoi JerTOR
BBHIILIABIAINCE FPAHAO3HEE IACTHHL OKOHHOTO CTeKIa. B oTHeds-
HEIX IIeXaX OOJ[yYajuch BHICIIME COPTA XPYCTaJsA, OKPAIIeHHOTO B

! OnoopuT TaIKHKA HAZHIBAIOT (CAHT H-capeTy — «OeiEll KaMeHBY.
MecTroposxfenre Hamea MailsudK-nactyx Hasap-Aam B 1928 r.

2 Ourmyecknit (uIOOPAT — Ype3BEITANHO HEKHBIX MumHepan: oH rubEET
He TOJBKO IPH TONYKAX W y/iapaxX, HO Aake OT Pe3KOH MePeMeHEl TeMIepa-
Typsl. Ecim omycrute MmEepal B BOARY, TeMIIEpaTypa KOTOPOH OTIHYAETCH
Ha HECKOIBKO IpajlycoB OT TeMIepaTypH BO3HyXa, B HeM IMOABHTCA Ielas
CeTh TpemuH, 00eCHeHMBAIMMUX €ro BHICOKHE OINTHYECKHE KadecTBa.
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PasHBle TOHA CONAMH PEfKHX 3eMenb u ypaHa. Ho caMelM mHTe-
PEeCHBIM OKaszajca Hex XYMOKeCTBeHHONO0 pPACYHKa. Basa ws um-
crefimero xpycraiia MOKPHIBAlach TOHKEM ¢JloeM HapafrmHa, OImBIT-
IEH XYMOMHENK-TPABED WHCTPYMEHTOM BHIPHCOBHIBAX HA CIO€ Iapa-
pura cmomnmsii pmcyHoK. CranpmeneM OH CHEMAN CJ0# B ONHOM
MecTe, IpOpe3as] TOHKEE IMHWE B [DPYroM, W Iepef HaMO TOABIA-
Jach KapTWHA leca W OXOTH HAa OJeHA. 3aTeM 3TOoT o0pasem pas-
MHEOMaxcAa. Ilpm momomm ocoboro ammapaTa o0BOAMINCH KOHTYPHI
PECYHKA, ¥ B 0ONbLION KOMHATe HTOT jKe PHCYHOR IMOBTOPAJCA Ha
IlecsITRAX OPYTHX Ba3, NOKpHTHX mapadguuom. Ha Bcex HEX mocTe-
IeHHO HOABIAJNNCH BCE Te K€ KOHTYPHI jJieca W 3aTPABIEHHOTO CO-
G6axamu oners. [loToM Bce Baskl mOMeINAJWChL B 0co6bIe medH, 060-
JKeHHBI¢ CBUHIOM, B KOTOPHe NPONYCKANMCh WAPHl SOBATHIX
coemmuermit Propa. Kucmora, comepsxamas ¢rop, paspefaia CTEK-
JI0 B TeX MecTax, rie He ObLIo mapawaa, IPOHMKAsS TO rry0ixe, TO
JIMIOb clierKa, TaK 970 MOBEPXHOCTH CTAHOBHIAch MaToBo#. IloToMm
napadus pacHIaBIANCA B ropsueM COHpTe, WHOINKA B BOJe WM
OpOCTO ImyTeM HarpeBa; W mepel HaMy MOSBIAJICH BO Bceil Kpacore
HeRHBIN PACYHOK, BEITPaBIeHHEH mapamn dropa. OcTaBanocs Iums
MecTaMd MONYUCTHTE, MECTAMH YIIyOHTH 3TOT PUCYHOK IPH IOMO-
my GHICTPO BPAMMAIAXCA CHCOMANLHEIX Pe3moB, m pabora Opira
3aKOHYEHA.

Jircror 5

Harownemn, cpefn cBOWX AMCTHOB W BOCHOMWHAHMU 0 (PTOpe M €ro
MEHepalax s Hamel CIeLYIOMYI BHOUCKY M3 YHWBEDPCHTETCKOIO
Kypca XUMHAN.

«@1op — rasoo0pa3HEIil 5JEMEHT ¢ HENPHATHHIM, OXYPAIOIAM
3aIIaX0M, NCKIIOYATEIHHO aKTHBHBIA B XUMAYECKOM orHOmennd. On
COeIMHAETCS CO B3PEIBOM WM APKWM HAKAJIMBAHUEM TOYTA CO BCEMH
aleMeHTaMu, fasKe ¢ 3oxoToM. Hemapom ero mosmygenme mpepcrasis-
Jio rpoMafiEbie TpyRHOCTH. [lonyden on 6bit B umctoM Busie B 1886 .,
x0T eme Ho sToro ¢rop Oeur otrpuir leeme B8 1771 r.».

B mpupope om usBectem rmaBHEEIM ofpasoM B BHAe coieil ¢To-
PHECTO-BOZOPOJHON KWCIOTHL, B BAAEe (PTOPHCTOTO KANBIWs, MAHEDA-
Ja KpPacHBOH OKpacKd — (DII00PATA, HABEIBAEMOIO (IJIABEKOBEIM
mMOaToM» 3a CBOK CIOCOOHOCTH COOOMIATE JErKOINaBKOCTH PyHaM
MeTaJlIoB.

OzBEako (TOp THPOKO pacmHpoCTpaHeH B LPUPONEe M B APY-
TEX COefWHEHHSAX, HAaOPEMEp, B amaTHT OH BXOAWT B KoImde-
ctBe 10 3%.

B cBoeit reoxmMuuecKoil @CTOpPAH OH CBS3aH C JETYIAME BO3-
ToOHaMM U3 PaCcHIaBOB I'PAHATHEIX MarM, OHAKO BCTPEIAETCH, CPaB-
HATEJBHO PefiKO, W B BHUJE MOPCKEHX OCAMKOB, NAIOMHX H3BECTHOE
HaKomIeHZWe (PTOPHCTHIX COENMHEHWH W3 OPTAHMYECKOTO BeINecTBa.
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Basa ua noauposanwozo ¢awopuma ¢ 6ponsoeoii omdearoil;
no kpaam — EYcku Heobpabomarnozo paroopuma
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CHIIMKATOB cTexaa

TI'nasnvie nymu ucnoavsosarud gmopa 6 npomviuLieHHOCU

IInaBukoBEIfl moar B Kyckax ymorpebiserca [jig OOTHIECKHX
CTEKOJ, IPONYCKAOMKX, B IPOTHBONOJOMKHOCTS IPOCTOMY CTEKIy,
u yuapTpadmoNeToBEle JYy9d; KPACHMBO OKpAINeHHEIE DPaBHOBH/HOCTH
IJIaBHKOBOTrO INHaTa yOOTPeOisAioTcA Kak [eKOPATHBHEIA KAMEHb.

Opmako rinaBEOe npumeserne Topa OCHOBEIBAETCA HA €0 CIO-
cobHOCTH OGnerdats muasienue MeTamnoB. OH mfeT TarKe AAA HO-
JTydeHus QTOPHCTOMH, Wi, KAK TOBOPAT, MJIABAKOBOH, KMCIOTHL, KOTO-
pas obiafgaeT MCKIIOYUTENBHO CHUIBHON pacTBOpAIOMeH crocobHO-
CTBHI0O I Pa3befaeT CTEKIO U Jja’ke TOPHBIA XPyCTab.

B Bmpe mBoiinoil conm matpusa m amoMuEmA GTOPECTAS KHMCIOTA
o6pasyeT MEHepaJ KDPHOJHUT, HYKHBIH [JIA SITEKTPOIM3a MeTaJlIHh-
deckoro amoMuHuA. DTop Wrpaer orpoOMHEYI0 POJb B HH3HA pacTe-
Hufl 7 }REBEIX OPTaHM3MOB, ABIAGTCA HeOOXOMAMEIM BemecTBOM I
RU3EN, HO N30BITOK €ro AefcTBYeT 0O9eHb BPENHO W BHIBEIBAGT DAL
6oxaesueil.

Ogernp Benmka poab TOpPa B JKUSHA MOPA, ITe OH HAKAIIH-
BaeTCA YacThi0 GHOJIOTHUECKAMH mpoueccaMu (paKOBHHEI, KOCTH,
3y0BI), 9acThi0 B BHJe CJOKHEIX KapOOHATOB H 0cobemHO (ocdha-
toB (docdoprTor). B mopckoit Bomge coiep:xmress ropa 1 mr ma
autp. B paxosmEax ke ycrpanm propa B [[BaANaTL pas GolbIde, 4eM
B MODCKO# BOe.

B nocnenmee BpeMs yuensie, aHANM3UPYS CBOUCTBA cOeqUHEHAA
¢dropa Ea ocEoBe TaGnumer MeHmesneeBa, OTKPHIIA HOBOE 3aMeda-
TelbHOe npEMeHeHme PTopa, a UMEHHO: HAYYHAIHCH MOJIYYaTh OCO-
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6oe BemecTBO — YeTHPEX(TOPUCTHIN yriepoX, KOTOPHIA He ATOBUT,
He B3DHIBAeTCH B CMeCH C BO3JAYXOM, O4eHL ycroiiamp m oblamaeT
CIIOCOOHOCTHIO IEPeXOJHTh M3 TBEPJAOIO COCTOAHHA B ra3000pa3HOe
¢ OOoNpMUM MOrNOHIEHMEM Temlad. 9TO CBOMCTBO M JaJ0 BO3MOMK-
HOCTh NIPAMEHATH YeTHIPeX(TOPHCTLIM yriepod B cOenualbHBIX XO-
nopmnbEMKAX. ['poMaTnsle XO0JOIHMILHBIE YCTAHOBKH [JA COXpaHe-
HOS Pa3NAYHBIX HPOAYKTOB YHAJOCH €O37aTh TOJIbKo Oiarogaps
IPAMeHeHAIO YeTEPeX()TOPACTOro yriepoaa.

3aramouenne

fI paccrasam BaM cofiepKaHHe OATH JIACTOYKOB, HAW/EHHHIX B
Mmoeit manke. Ogu Kax GyATo GBI MOYTH HOJHOCTHIO HCYEPIHIBAIOT
co6of I1aBy 0 3aMeUATENbHOM 9JIEMeHTe IPUpPOJEI, HO Oyaymee ero
ropasmo wmupe u rpanfuo3ree. Camble CIOKHEIE ra3000pa3able MPoO-
ayKTH Gynymero cBssansl ¢ gropoM. Her Gonee onacHeix smoB, geM
cOYeTaHusa 9TOTO DIEMEHTAa, W BMecTe ¢ TeM HeT Oojiee OpPeKpacHBIX
KOHCEPBUPYIOIAX CPEJICTB, KOTOPHIE MO3BOJIMIN OB COXPAHATH PO~
AYKTH nutadus 6e3 GoNpIINX 3aTPaT B MANEHBKNX MKauuKax, NOfA-
llepKABasg HA3KYIO TeMmeparypy, Buiots go 100° mmke myus.

@DTop — emie 0YeHL MAJI0 NBYYEHHBIH XUMUYECKUl 3JIeMeHT Oph-
ponot. On TauT B ceGe rpaEIMO3HBIE BO3MOMKIOCTH, BLITEKAIOMIIE N3
cB0eoGpa3HBIX CBOWCTB €ro CAOKHEIX COCOUHENUi, W TPYAHO HaM
ceifgac mpeayrajarh, Kak IIMPOKO ero Oy1yT OpUMeHATH B HapOX-
HOM X03AHCTBE I KAaKOBA €ro cyAnba B TeXHWKE 0yIyHIero.



AJIOMHHHIA — METAJJ
XX BEEA

TIOMUHWUHR — OIWH K3 HHETePECHEeHINAX XAMAUECKAX 5iIe-

MeHTOB. IHTEpeceH 0H He TOJBKO TEM, UTO HEOMKUTAHHO

OBICTPO W MOGEJOHOCHO, B TeUeHNE HECKOILKAX [ECATKOB
JeT, BOIeN B HAaImy KU3Hb, B OBIT, B TeXHUKY, B BarKHeH-
[mye OTpaciu HApOTHOrO X03sAHCTBa, HE TONBKO TeM, 4TO 3TO TOT
JeTHUA METalJ, KOTODPHA BMeCTe ¢ MarHHeM Co37al KpPHLIAaTYIo
Momb camonera. BonpIIod MHETEpec OPeiCcTaBIAI0T ero cBOicTBa U
upeskae BCero reoXMMUYecKas poib. [ledo B TOM, 4TO allOMAHUH,
¢ KOTOPHIM KYJBTYDPHOE Yel0BeUYecTBO MO3HAKOMMIIOCH TAK HETaBHO,
ABNSIETCS ONHUM U3 BKHEHINZX, CAMBIX PACHPOCTPAHEHHHIX XHMH-
YeCKUX 3JIEMEHTOB.

MH ¢ BaM# OTIHIHO 3HAEM, 4TO IIOJ HOKPOBOM IIIMH, IECKOB,
06pasoBaBIIAXCA B PA3HOe BpPeMsA B pe3ylbTaTe BLHIBETPHBAHHA U
pa3pymieHAs MACCHBHLIX TOPHBIX HOPOJ, HAXOJATCH CIIONIHAsA, 00-
Jeramolas Bech 36MHOIN AP, KaMeHHas 060J09Ka 3eMid, Ul 3eM-
Hasg Kopa.

MomaoeTs 9Toff KaMeHHOH 06ONOYKH, ee TONIMMHA He MeHee
COTHH KAJIOMETPOB, & MOMKeT OBITh, KaK celfuac HAUMHAIOT IPENIO-
JaraTh, W 3HAUATEIBHO Goibmme. JTa 000J0YKa Ha IAybmHE mOCTe-
IeHHO IepexXOfuT B ADPYIYI0 — PYAHEYIO, CONepKallylo Kelneso H
ApYyTHe MeTAJIIH, W, HAKOHeI], B IleHTpe 3eMIH HaXOMUTCs, MO-BAAH-
MOMY, JKeje3Hoe AIPO.

HKamenras o6omouka o6pasyeT Ha IOBePXHOCTH 3eMIH OTPOM-
HBI® BEICTYIHl — MaTepHWKOBEle MAacchl, MIM KoHTmHeHTH. Ha =HmX,
B CBOIO OUepefb, 06pa30Balich CKIANKN B BAME JINEHEIX Ielei rop.

KamerHas o6onoura 3eMim, cOCTABISIONIAA OCHOBAHZE KOHTH-
HEeHTOB I UX FOPHBIX Iledeii, craraeTcsa U3 allOMOCHIHKATOB U CHIH-
KaToB. ANIOMOCHIMKATH COCTOAT, KaK 9TO BHIHO IO KX HA3BaHHIO,
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U3 KPeMHN#A, alOMAHUA 1 KHACIOpofa. Bor modemy KaMeHHYyIO 000-
JAOYKY 9acTo HasHIBAIOT «cumalby — SiAl,— mo coueTanwmi0 HmepBHX
CIOTOB JIATHHCKHX HasBaHuil kpemmma — Silicium — m  amomn-
Eusg — Aluminium.

IdTta 06010UKa, B COCTAB KOTOPOM IJIAaBHEIM 00pasoM BXOJHT
rpaHEAT, 0 Becy cocTomT npumepro i3 50% kmcaopoaa, 25% Kpem-
gosa n 10% amomumna. Takum o6pasom, alOMUEAR 0 PacIpoCTpa-
HeHUIO BaHAMAeT HAa 3eMiie TPeThe MeCTO Cpefd XHMHUECKHX dJe-
MEHTOB W TIEePBOE MECTO CpeAm MeTajuios. Ero Ha 3emie Gojsime,
qeM meiesa.

Anromuen#i, KpeMEuUii W KHCIOPOJ BMecTe SBIAIOTCA CAMEIME
[TaBHEIME SJeMEHTaMu, W3 KOTOPHIX HOCTPOEHA 3eMHAs KOopa, H
B KaMeHHOH o6osmouke 3eMiy oHE 06pasynT pasHooGpasHLIE MIHE-
pajel. OTm MEHEpPAJHl ABIAIOTCA TAKOLO POJa COeIWHEHHAMHE AaTO-
MOB, y KOTODHX B HeHTpe HAXOJHTCA JU0O aToM KpeMEDsA, Imbo
aTOM aNIOMEHNS], a BOKPYT HAX OPaBHIBLHO B YeTHIpeX yriax, ofpa-
8ysA puUrypy Terpasapa, pacmoJaraloTCs aTOMHBI KHCJIOPOJIA.

TaxkuM 06pasoM, Hapsaly ¢ KPEMHEKHCIOPOIHBIMA BO3HHKAIOT
aJIOMOKMCJIOPORHbIe TeTpasnpil. Ilpm sToM pons amoMuEmsa GEIBa-
eT ABoAKoi#: nmmbo OH, mMOFOGHO APYrmM MeTajliaM, pacliollaraercs
MeRIy KpPeMHeKHCJIOPOZHBIMA TETPasipaMu, CBA3BIBAS HX APYT C
ApYyroM, IAGO OH CTAHOBHTCA B HEKOTOPHIX TETPAasipax Ha MecTO
KpeMHNS.

Bor m3 sTAX-TO TETPasipoB KpeMHMA U ATIOMHHASA TyTeM CoYe-
TAHWA WX MeKAY co00H m o0pasyercs MHOMECTBO BayKHEHIIAX
MHUHEDAJOB 3eMHO# KOpHI, 00beIMHEHHHIX mOJ OOLIMM Ha3BaHHEM
amoMocminKatoB. G IepBOro B3rIAfa CIOMHBEIA PHCYHOK Pacmoiio-
KeHHS aTOMOB AMOMHHMAA, KPeMHEHUA U KACIOPOAa HAaOMHHAET HAM
TOHKHE KpPYeBa HIM y30PBl KOBPOB. JTa KapTHHA MOria OHITH
yCTAHOBJCHA JIMIOL NPA MOMOINM PEHTT@HOBCKHUX Iyded, KOTOpBIE
kax 651 chororpadmpoBain BEYyTPeHHEE CTPOGHHE MAHEDPAJNOB.

BenoMEnM, KakEMM ceperIMH I OFHOOODA3HBIME Ka3aJMCh HAM
KaMHE B QJalleKoM [eTCTBe M KaKasg CJIOMKHAs m pasHooOpasHas
RApTUHA PHCYeTcA HaM, KOLfa Mbl OPOHMKAaeM B IIy0b HX CTPYK-
TYDHL

PacmpocTpaHeHHOCTs HEKOTOPHIX ATIOMOCHIMKATOB KOJ0CCAIb-
ga. JlocTaTouHO CKA3aTh, YTO Gojee MONOBHHEI 3€MHOH KOPHI CIO-
#eH0 MPHepalaMd, HOCAIAMHA HasBaHHe HoieBEXx mmaron. Omn
BXOIAT B COCTAB TPAHATOB, THEHCOB M APYIOX KaMeHHEX IOPOJ,
0XBATHIBAIOMAX 3eMII0 KaK Obl CILIOMHBIM KaMEHHHIM HaHIAPEM K
BEICTYIAIOIIAX B BUe MOTYYMX FOPHBIX Hemei.

B pesynsraTe BeIBeTpMBAaHHAS MOJEBBIX IIIATOB HAa 3eMHON HO-
BEDPXHOCTH B XOfe THICAUENeTHH OTKJIANLIBAIOTCA TPAaHIIO3HEIE
CKOMIeHAs T 17 H, cocrogmux Ha 15—20% n3 amommmus. Auio-
MHEHAH, OTKPHITHA B cOCTaBe 5THX OOBCEMECTHO PAacHPOCTPAaHEHHBIX
mopo, fame GeLI HasBaH ramEmeM. IlpaBpia, 5To HasBaHWe K HEMY
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Pasmeie u evieempuearue eaunwt ¢ Monmane. CIUIA

He IPEBAJIOCH A HEPEIII0 B HECKOJBKO A3MEHEHHOM BHje K 6T0 OKH-
CH—TIXHOBEMY.

Ho, x cuacTeio, allOMUHUI BCTPEUYAETCS B NMPHPOe HE TOIBKO
B TAKOM CJIOKIOM COCTaBe, OTKyZa M3BJIEYb 6T0 [OBOJBLHO TPYMHO.
3HaunTeNBHOE KOJMYECTBO ANIOMMUEAS MHE HAXOAWM HMEHHO B BHE
rIgHO3eMa — MPUPOJHOTO COGSUHEHUS ¢ KHCIOPOAOM. JTO coefd-
fleENe BCTPEIaeTca B 09eHb pasHoob6pasEbix (popMax.

Bessogryo ormer amomuams (Al;03) Mbl BeTpeuaem B BHIe
MUIHEepalia KOPYHAAa, OTIMYAIOIerocs 3aMedaTelbHOA TBEePHOCTHIO.
a mHorja m HeoOwr4aiimoit Kpacotoit. Ilpospaumble pasHOCTH INH-
HO3eMa, Ifle K aNlOMWHHI € KHCJIOPOIY OPHMEIIWBAIOTCA JHINb
KpOINeYHEIe KOJIMYEecTBA 3IEMEHTOB — KpacHTeleid — XpoMa, sxe-
lTesa, THTAaHA, IPHHAMIEHAT K UHCIYy HOEPBOKIACCHHX KpacaBIEB-
camorBeToB. Hakoe pasmooGpasme IBeTOB X O0raTcTBO KpAacOK
co3flaeT B OJHOM W TOM JKe INIMHO3eMe HWITOMKHAA IIPAMECH TOTO
@IE mHOro BemecTBa! 9To CBePKAIOMEA SPKUEMA TOHAME KDAaCHHIR
pyouH m cumBumit caudup, OieHABIIHe UYeJOBEKa € He3amaMATHEBIX
BpeMeH. CKoIBKO CKa30K cBasaHo ¢ sTuMn kKamaamu! Wspasra ciy-
AT YENOBEKYy W MeHee YWCThHIe, HEIPO3pavuHkEe, OKpalleHHHe B 0y-
pHle, cepele, CHHEBATEIE, KPACHOBATHIe IBeTa KPHCTAIIEl KOPYHAA,
0 CBOeW TBEPIOCTH yCTyHaoInye JHAINEL aiMasy.

C zx momombio MH o6pabaTsizaeM pasHEIE TBepAble MaTePHAIH,
G TOM umcie GIecTAMyI0 CTalb HHCTPYMEHTOB, ODY#Hsd, CTAHKOB,
MAaIIuH.
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Menxre KpHCTAJUIMKM TOTO Ke KOPYHAA B CMECH ¢ MArHETHTOM
U JPYrEME MWHEPAJaMH,— TAK HasHBaeMBIH HaKIaK — XOPOIIO
H3BECTHHI KAKIOMY; BbI, BEPOSITHO, He Pa3 YHCTHIN HAKIAKOM CBOM
HOePOYMHHBIA HOKAK!

Hopysn Mor GBI, KOHEYHO, CIYRATEH JErKAM HCTOYHAKOM IIOXY-
YeHHsA MeTAIIMYecKQro aJIOMUHWSA, HO OH CIHWIIKOM IleHeH caM IO
cebe, I eT0 MaN0 B IPHPOJIE.

C HesamaMsaTHEIX BpeMeH, eIle HA 3ape UYeNOBEUECKOH Kylb-
TYDPH, ¢ KaMEHHOTO BEKa ¥ [0 HaImIAX AHeHd deJoBeK IIHPOKO HC-
H0Jb30Ball TPAHNTH, 6a3aBTH, TOPHUPHL, IIAHE ¥ IPYTHe HOPOTEI
U3 aJ0MOCHIHKATOB, CTPOS W3 HAX IeJsle ropoja, co3faBas 3/ia-
HUs, NPOU3BEJPHAS HCKYCCTBA, yTBAaph, Horydas KepaMury, gagHc,
dapdop.

Ho B TeueHme THCAUemeTHH 9eJOBeK W He mMofo3peBan Giaro-
POXHBIX 7 UyAECHEIX CBOMCTB QJIOMIHHUSA — METAJINa, KOTOPHIA OBII
CKpHIT B BTHX DOPOAAX.

AnoMynnii HUKOT[]a ¥ HUTTe B HPUpPOJEe HE BCTPEUAETCS B Me-
TAINAYecKOM BHfiEe, OH BCEIJla HAXOJHUTCA B PA3IMUHEIX COEIHHE-
HO51X, COBEPIIEHHO OTIWYHEIX IO CBOHCTBAM W BUAY OT METajlia ajio-
MUOHUA.

W mymen Ol reHUH YesIOBEKAa, ero YUOPHEIH TPYH, ITOOEl U3-
BJeYb U BEI3BATH K JKU3HE HTOT TYIECHEIA MeTalil.

BoepBeie ymanoch BEIENUTH HEGONBIIOE KONMYECTBO OIeCTA-
mero cepebpucroro meramita okoxo 125 mer masaj. U1 mmxTo TOrma
He [yMaJ, 4To oH BooOme OymeT HrpaTh KaKyIO-TO POIEL B JKH3HH
YeJ0Beka, TeM 0oxee, 9TO HOJyIeHHE €r0 OBLI0 09eHb TPYEHHIM. Ho
BOT B Hauale NPOIIJIOr0 BeKa PANY YYEHBIX yAAl0Ch IyTeM DIEK-
TPONHW3a BHIAENIHTH AJIOMHA-
HO Ha KaTofe IIOJ KOpPKO#i
IOUIAKOB W3 pPAacIIaBIeHHBIX
IpE BHICOKEX TeMIIepaTypax
COeIWHEHM aOMUHNA. ITO
OB ameTEHIE cepeGpucTHIA
MeTaJy — «cepebpo us rim-
HEI», KaK rOBOPHJIE B TO
BpeMs.

JTOT MeTOR MmONydYeHHS
aJIOMUHHAS Tiepemre] Ha 3a-
BOJEL, B METAJI OBICTPO cTal
3aBOEBHIBATH cefe mumpokoe
npumeHerme. OH umMeeT
1BeT, HaANOMNHAKMUNA ce-
pebpo. A cBoiicTBa ero peii-
CTBHUTEJHHO OKABaIMChL YHH-

BUTEJIBHBIMN.
Ob6pasey, Gorcuma w.apoeoii ¢fopmu B macrosmee BpeMs um-
ua mecmopoxcdenun «Kpacnan wanoura» ~
na Vpase CTYI0 OKHCH AJIIOMHWHHA MO
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OrIBaioT He M3 ramHEH. B Ka-
gecTBe yAOOHOH pymBl aifo-
MHEHFS OpPHEPOAA [aeT HaM
BOHYI0 OKHCEH alOMAHUSA
(rmopaTt rounHO3eMa) B BHJE
MEZHEpPAaJOB [Uacmopa # ra-
ppaprmiannTa. CMmemaHHbe
9aCcT0 € OKECIAMM JKeje3a
7 KpeMHe3eMOM, 9TH MHUHe-
palsl ofpasyioT 3alemn
[JIZHO- A KaMHEIOZOOHEIX
mopo, — GOKCHETOB —
OPeAMyIIecTBeHHO  Cpefu
gpuOpesKHBIX 0Caf[0THEIX OT-
JIOKEeHU .

Boxcnt comepmxut oueHs
Gonpmoe KOJIMTIECTBO OKHUCH
amomurns  (50—70%) =
fIBIISI€TCA OCHOBHOM IpO-
MBIMLJIeHHOT pynoﬁ aJloMu- Tomosvie uywru memansuueckozo
gusa. CoBeTCKMME XmMHUKa- ALIOMUHUR
ME paspaboTaH ®W OCBOEH
HOBHI mpomecc nmepepaboTkm xmOmHCKOro MuHepaia — HedelumHa
(Na2AlSis0s) Ha okECH amoMmumsa. B mociegHee BpeMsa OHITAIOTCA
TaK;Ke WCHOJB30BATHh AUCTEHOBHE CIAHIEL, cofep:amume 50—60%
OKHCH ANIOMMHHUA, W JpPyrue MHUHepaisl: neiinur, amxymur. Ho HE
O[[MH 73 3TUX MHAHEPAJOB, KpoMe HedenwWHa, ellle He MOMET 3aMe-
HATH OOKCHT.

IlpomsBoicTBO METANIMYECKOTO ANOMHHEWA OCHOBAHO HA JIBYX
€aMocCTOATeNbHEX nponeccaX. Ilpeskae Bcero m3 GokcHTa mocie JO-
BOJIBHO CJIOKHOH 00paGoTEM m3BIeKaeTCs Yncras (Ge3BOJHAS OKHUCH
ANMOMUHAS — TIMHO36M. 3aTeM OKHWCh ANIOMOHWA [0;{BEePraercs
DHIIEKTPONNSY B COEMUAJBLHEIX BAHHAX, BHUIOKEHHEIX Irpad)ATOBEIME
OIATAMH.

Tlopomox ramEo3eMa 3arpy:KaeTcs B OTH BAaHHEI B CMECH C IIO-
POIIKOM KpHoazTa. llpm BHIIOYEHHW MOIIHOTO 3JE€KTPHYECKOrO
TOKa pasBmBaeTcs BhicOKasg Temmeparypa (okomo 1000°); mpmommt
OIaBATCA W pacTBopseT B cefe riImHO3eM, KOTODHI B HalbHEHIIEM
pasiaraeTcsa TOKOM Ha aloMAHWH ¥ Rmcaopof. [lHO BaHHE! CIysRAT
Opd 9TOM KATOXOM (OTPHIATeNbHEIM IONIOCOM), W Ha HeM cobm-
paeTcsa pacmiaBieHHBI amoMuanii. Yepes ocolbiit KpaH ero BHIILY-
CKAalOT W pasimBaloT mo (opMaM, IJile OH W 3aCTHIBAET B BHLE
OnecTamux cepebpucThix OpYyCKOB.

Cro meT ToMy Hasaj MOJNydeHZE HTOTO JIETKOTO 0eJ0ro MeTajia
OBLIO OYeHE TPYHHOM 3afjadeil, @ PYHT aNIOMUHASA CTORI COPOK Py6-
Jeil 30m0TOM. A Temeps Morydas SHEPTHsA peK, DpeoOpasoBaHHAA
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Hoevili cosemckuil naccaxcupcruii camosem TY-114

B DIIEKTPUIECKYI0 SHEPIWIO, TO3BOJAET WONYYATh €I0 B CPOMAJHEIX
KOJIAYeCcTBAaX.

Hoe-rakue m3 CBOHCTB AaNIOMHHES XOPOIIO M3BECTHH BCEM.
9ro oueHb Jerkmit MeTaJy, HOYTH B TPH pasa Jerde sxenesa. OH
OYeHb TATYY W IPH 9TOM FOCTATOYHO IPOUEH: €r0 MOKHO BBITATH-
BaTh B MPOBOJIOKY, ILIIOMIATE B TOHYaiimue nmcTh. He MeHee zame-
gaTeNbHEl W ero xmMmieckme csoiicrea. C 0HOI CTOpPOHEI, OH Kak
Oynro He GOHTCA OKUCIEHMAS; BTO MBI 3HAEM II0 MOBEJEHHI0 AJIOMH-
HUEBOH IOCYZHl, KACTPIOJIEK, CKOBOPONOK, OMAONOB. A MOy TeM
CPOJICTBO €r0 ¢ KUCIOPOIOM 0Y6HB BEJIHKO. JTO Kamyleecs OPOTH-
Bopeure oTMeTma eine Hawn seamknit xumuk JI. . Meunpenees. Jlemo
B TOM, U4TO CepeOpsAHO0-0ecTAmMA mocie BEINUIABKE aJOMHHUA Ha
BOBAYXe IOKPHIBAGTCA TYCKIOH# HIE€HOUKOH OKACH, KOTOpas Npemo-
Xpanser ero 0T paibHeiniero oxucieHus. He Beaxomy Mmetamay
naHa Taxas cmocobHocTs camosamuTel. OKuCh yKene3a, HampuMep,
XOPOINO BCeM WBBECTHASA PIKABUMHA, HUCKOJIBKO HE MeMaeT Nalb-
HefilmeMy paspymIeHAI0 METAJia: OHA CAMIIKOM PHIXJIA B JErKo mpo-
gumaeMa IJig Bo3gyxa m Boxbl. Hampornms, ToHeHbKas HNeHOYKA
OKHCH, OfeBAlOMed AmOMOHA, OYeHb NJOTHA, 3JIACTAYHA M CIYy-
KAT eMy HAJeKHKM DOKPOBOM.

Ilpm marpeBaHMEm anIOMWHHH KagHO COEJHHAETCS C KHCJIODPO-
IOM, TpPeBpamasch B OKHUCh AJNIOMAHUSA, ¥ BBLIENAeT OPH 3TOM
OrpOMHOE KOJMYEeCcTBO Temia. JTO CBOMCTBO AJTIOMAHNS BHLIENATH
TEIJIO mPW CTOpaHWY OBINO MCIONH30BAHO B TEXNHKe IJA BHILIABKE
OPYIUX METANJOB W3 WX OKUCEH myTeM cMeIIeHNs ¢ DOPOIIKOM Me-
TAJJIINYeCKOr0 AaloMUHWA. B 3TOM IpoIecce aliOMAHOTEPMAHA
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MeTalIHIeCK i aMIOMIHEHEA 0TOMpaeT KHUCJIOPOR OT OKHCell Apyrax
METAJJIOR M BOCCTAHABIMBAET WX.

Ecmz Bel cMemaere, HampumMep, DOPOIIOK OKHCH Kele3a C IIO-
POIIKOM aNIOMWHEAA H TO0MGKETe 3Ty CMech JEHTOH Marums, Ha
BaIlAX Ia3aX Pa30oBbeTCs OypHAs pPeaKIHs C BEIeJIeHHEM OTPOM-
HOTO KOIMYecTBa Temia, W TeMmmeparypa uopEaMercs mo 3 000°.
BritecHenHOe anmoMAOHEAEM jXele30 IPHU 3TOi TeMIOepaType IIaBHT-
¢s1, a 00pa3oBaBmMAasgcsa OKACH aNIOMAHNAA BCIIEIBAET HA er0 NOBEPX-
HOCTH B BH/e ITaKa. YelOBEK MCIONb30BAJ 3Ty AKTHBHOCTH aJII0-
MUHZSA [ HONYYeHAS HEKOTOPHX TYTOIJIABKUX W TEeXHAYECKH
OEeHHBIX METAJIIOB.

TakuM @IyTeM BBIMJIABJAT MeTAIINIECKH THWTAaH, BaHARWM,
XpOM, Mapragen u Apyrae mMeTajisl. Tak Kak Oph aXlOMUHOTEPMEUR
pasBHmBaeTcs BHICOKas TeMUuepaTypa, TO CMeCh OKHCH jKelie3a c
aJIOMUHAEM — TAK HAa3HIBAGMBIH TEPMUT — HPHMeHAOT R CBap-
kz cranm. Hamqpiit na Bac BHTed, BePOATHO, KAK 3TO HelNaeTcd, Ha-
OpuMep, UpH CBapKe TPAMBAMHEIX peILCOB. PacmiaBiseMoe HIpn
FOpeHHEN TepMHTa Xejie30 CTeKaeT Ha COeIMHEHHEIe KOHI[H PeIbCOB
A CBapHBAET WX.

Bpan am Mo3HO HasBaTb MHOIO 3JIeMEHTOB. KOTODHE CHENalH
GHE cTOXE OBICTPYIO B GuecTAmYI0 Kapbepy, Kak aloMuamiil

ATNOMEER# CTAl CTPEMHUTEIBHO IPOHMKATH B aBTOMOOHIBHYIO,
MaIIAHOCTPOUTENbHEYI0 H HADPYrHe 00JacTA NpPOMBINLIEHHOCTH, BO
MHOTHX CIy4Yasx 3aMeHssa CTalh W ’Kexe3o. B BoeHHOM cymocTpoe-
HE@ 6ro MCHOJH30BaHHE [POM3BENO IEPeBOPOT, IO3BOJHB CO3MATH,
HaOpHMe], «KapMaHHEe JNHKOPH» (cyHa pa3MepoM C JIeTKuil Kpeii-
cep ¥ MOIHOCTHI0 APERHOYTA).

Uenmosex Hay4Imics DOXYIaTh BTO «cepeGpo» M3 IPEPOLHEIX MH-
HepaJsoB B OrpoMHEIX Macmradax. I «cepeGpo m3 riamBEEI» DO3BOIH-
70 YeJOBEKY OKOHYATEJBHO ITOKOPHATH BO3AYIIHYHI CTHXHUIO.

AnoMPERI @@ ero JerxKde COJIaBH KaK HEJH3A JYYMme HOLXO0-
AT OAS NOCTPOMKH KECTKHX adpocTaToB, (hroselsxell, KPHLILEB
UM TenbHOMEeTaIAYeCKAX CaMOJIeTOR.

dra HOBag NPOMEIOLIEHHOCTH, KOTOPAsg TaK IIHPOKO HCIIOJb-
30Bajla ANIOMHOHMOA, BHIPOCNA C JYAECHOH OBICTPOTOM HA HAMHUX
raasax.

Korga m®l mupgmM neTaromuii Haj HaMH CaMoJeT, BCIOMHHIM,
aro 69% ero Beca Ge3 MoTopa OpPHEXOJIATCA HA ANIOMHHEN H ero
CILIABHL, I YTO Ja’Ke B aBHAIIMOHHOM MOTOpe Bec aTIOMUHHA W Mar-
HOA — ABYX Jerdafimmx MeTajmios — gocTaraer 25%.

OnHOBpeMeHHO ¢ IDAaENAHO3HEIM HOTpedJeHHeM B TAMKeNOH Ipo-
MHIMIJIeHHEOCTH, ¢ MOCTPOIKOM IeIhbHOANMIOMIHAEGBHIX D0e3/0B, ¢ 3a-
TpaToff aNIOMHHMA Ha MaNIMHOCTPOeHHEe W 0COOEHHO HA aBHANUOH-
HYI0 TIPOMBIIIEHHOCTh, COTHE THICAY TOHH JIOMEHASA PAaCXONYIOTCA
Ha alJIOMAHMEBEIE IPOBOJA M NETANH [ IeKTPHIeCKOdl IPOMEIMI-
JIeHHOCTH.
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Ho u sTum He mcuepmbiBaeTcs IPEMEHEHUE dTOTO MeTajlia.

HobasuM eme oTpaskaTelbHBIE 3epKala IPOKEKTOPOB, OTBET-
CTBEHHBIE YaCTH CHAPAKOB M HyJeMeTHBIX JIEHT, OCBETATENbHEIE pa-
KeTBl, aJIOMHHAEBHIA IOPOIIOK B CMECH C OKHCHIO jKele3a — B 3&-
mAraTeapapix 6ombax. BemoMETM 0 KoMoccalsrHOM 3HAaUEHHMH HCKYC-
CTBEHHOL0 KPHCTAJIMYECKOro rimHO3eMa (3JeKTPOKOpYHAa, alyH-
IyMa), IOJYy9IaeMOro B HACTOsAMee BpeMs U3 TexX e OOKCHTOB H
IpIMEHseMOro B TaK Ha3mBaeMoM abpa3HmBHOM Jdele, IIaB-
HBIM 06pasom B 00paloTKe MeTAIOB.

Kpucramimsys umcryro oxkucs adoMuEwMa ¢ [o0aBKoil KpacuTe-
Jeii, MH mony4aeM gymecHBle pyOuuel m caundupsl, He yCTYyOAOIHEe
OPUPOIUEIM HE IO TBEPIOCTH, HH mo KpacoTe. ME mpuMeHdgeM HX
rIaBHBIM 00pa3oM Kak He IOAMAIMuecs UCTUPAHUIO OMOPHBIE KaM-
HHN B OTBETCTBCHHBIX YaCTAX TOYHBIX HpﬂﬁOPOB: JacoBbLIX MeXaHmn3-
MOB. BECOB, 3JIeKTPOCIETINKOB, TAIHBAHOMETPOB H T. IL,

ToHKIM TOPOIIKOM ANIOMUHNS ME MOKPLIBAEM Kene30, moaydas
CBOETr0 poja AIOMHHUEBYIO KeCcTh, He HOTJAMOIIYIOCA piKaBumMiie.
ITOT jKe DOPOIIOK CIYRUT Nis OPUTOTOBIEHUS KPACUBOA JuTorpad-
CKOIl Kpacknm. A ¢ HeJaRHEr0o BPeMeHM ero OIeHW/IN W MacTepa 3Ha-
MEHNHTOr0 HaPOJHOr0 MCKYCCTBA — XOXJIOMCKOM pOCHHCH IO JepeBy.
AnmoMuHmeBas myfpa Opu HOMOLIH MATKOH «KYKOJIKH» HAHOCHTCH
Ha OPONHTAHHYI) MAacioM MOBEPXHOCTh HpeaMera. TaxmMm obpasoM
€OBIaeTcs MPEJecTHH cepebpAnsiil o, 10 KOTOPOMY MacTep BHI-
BOJHT 3aTeM CJIOKHBIH IBETHCTHIH y30D POCHHCH.

Tlouemy Mb1 HasmBaeM amoMmunit meramiaoM XX Bera?

Ilotomy uyto ero mpmmeHnenme 6iarolaps ero 3aMedaTelbHHIM
CBOMCTBAM PacTeT W PAcTeT ¢ Ka;KABIM TOJOM, a OTPOMHBIE 3amachl
aMOMUHNs HeMCIePIAEMbl, i €CTh BCe OCHOBAHUA CIUTATH, YTO AJI0-
MEHEA cefi9ac BXOTUT B 00MXOJ 9€JI0BEYECTBA TAK jKe, KAK BOIILIO
B CBOE BPEMS JKeIE30.

IlpoiigyT cronerns, m Hame BpeMs, BO3MOMKHO, OyoyT HasHBaTh
aNTIOMUHNEBHIM BeKoM!



BEPHJAJA I — METAJI
BY 1Y IEr O

CTOPUKH PacCKa3HIBAIOT, 9TO puMcknit mMmuepatop Hepon
J106MI cMOTpPeTs B MupKe HAa 00ps0y riaguaTopoB depes
60Ol KPUCTANN 3eJIeHOT0 W3YMpPYAA.

Horpa ropen mopmosvsennwlit mo ero mpmkasaHWio PmM, oH BoOC-
Toprajics OyIOyIOmuM OrHEM, CMOTpPA Ha HEro 4epe3 m3yMpyRHOE
CTeKI0, B KOTOPOM KpAacHble KPAaCKA OTHS, CIWBASACH C 3JIEHEIM
BETOM KaMHAs], Ka3ajuch YEPHBIME, 3JI0BEMIAMHA ABLIKAMIU.

Horpa xynosmankn ppesuedt I'pemmw m PuMa, He smaBmme eme
aIMa30B, XOTeld BHITPABHPOBATH Ha KaMHe Ybe-Imbo IHIT0, 4TOGH!
YBEKOBEUHUTEL €r0 W BHIPA3UTH CBOE IpeKIOHeHWe Iepep HUM, OHO
Opanm pus sTod menu 4meTHIM m3ympyn ms HyOumiickolt mycTHHE B
Adpuxe.

B Umpmm mapaBHe ¢ H3yMpyHoOM H3HaBHA MEHHIH B30JOTHCTO-
JKeJITEIe XPU300epIILIE!, KOTOphle HaXOMUWiN B IecKax ocTposa Lleii-
Jor B WEmwmiickoM oKeaHe, 3eleHOBAaTO-}KelNThle, 3MEHMHOIO I[BETa
Gepuminkl, rony6oBaTo-3eJeHbIe, [BETA MOPCKOM BOMH, aKBaMapHWHEL.
1losgnee y3Eanm pepuafimmit MmHepas 9BKIA3, HEKHON «CHHEH Bo-
JIBI», KaK TOBOPAT IOBENMPHI, 8 TaKKe OrHEHHO-KpacHBIA (peHaKHT,
B HECKOJIBKO MUHYT BEII[BETAIOMIA Ha CONHIE.

Bce aTm kamMum maBHO OpUBIeRald K cefe BHAMaHWe KPacoToil
UTPHI, 8aMeYaTeILHEIM OJECKOM B YHCTOTON OKpPACKM; W XOTA 0UeHb
MHOTHE XMMUKH CTPEMHJACH PasTafaTh WX XUMHUIECKYH HPHPOLY,
HO WX IONBITKA He MMEJM yclieXa W OHU OMuGOYHO CUATANM STH
KaMHH COeJMHEeHNeM MPOCTOT0 IIMHO3eMa.

3a Ba THCAYENETHA M0 HAIero BPeMeHM B MPHXOTIMBHIX H3TH-
Bax NOJ3eMHBIX X0710B, cpefu Ge3BoxmHO# mycrsinm HyOmum, moOHIBa-
Jim GepHUIIEI W MBYMPY/LI B 3HAMEHHTHX KonsaxX mapunbl HiaeonaTpsl.

IoGeiTeie W3 ray0mE 3eMid 3eIeHHE KAMHH JOCTaBIAINCH
sBepbmoykpaMu KapaBamamu  Geperam Hpacmoro Mops, a orTyma
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Bepuaaw. Ha Oocke uaobpascer wecmuyeoibHblii paspes Kpucmaana

Homajanu B 4epTOTM HENUACKEX pajpeell, msopnosl maxor Mpaxa
u Bracrateneil OTTOMAHCKON HMIEpUH.

Ilocne orkpritnss Amepnkn, 8 XVI B., 3aMeuareisHEIe 10 Kpaco-
T€ U BeJINYMHE TeMHO-3€JIeHEIe H3yMPYHEI IpuBeseHH Gbuia B EBpo-
oy u3 lOmxu0#i AMepuxm.

Ilocae TpynEoi 60ps0EI ¢ MEMEATaMY ACIAHIE 3aBIAeNd 3IeCh
cKasouHbIME GorarcTBaMm m3yMpYHoB, moouTeix B Ilepy m Komyw-
0Uum 71 IpUHECeHHHIX K aaTapio OOrWAM, CBAMIEHHEIM M300parKeHUEM
KOTOPOH CHYKHII KDPHUCTAJI A3YMpPYHa, BEJIHYUHOM CO CTPAyCOBOE
ARIO.

Omu orpabumin Kaouia MecTHOro HaceleHusa. Ho MecToposkneHES
LparomeHHEIX KaMHEN B TPYNHO NOCTYHHEX ropax Hoaymbmm eime
TOJT0 OCTABAJMCH TARHOM [/ NPUINEJBIEB, H TOJBKO MMOCHEe JMOJIT0H
Gopp0rl moOpannch MCHAHIH [0 CAMBIX Kome#l m 3aBiameln mMm. H
korEny XVIII B. Bce 3TH MeCTOPOKIEGHHA OENHEIOT W HCTOIIAIOTCH.

B 70 s%e BpeMs, B mecKax colineuHoi Bpasunum cranm 10651BaTH
aKBaMapHHEH dapylomux OBeroB. HemapoM 9TOT KaMeHb MOJNYYMI
HA3BaHNE aKBaMAapUHa, TO €CTh «I[BETA MOPCKOi Bombl», mbO0 ero se-
Ta CTOJNL jKe M3MEHYHBHI, KaK I[BETa IOMIOr0 MOPA BO BCEM Bell-
KOJIETIMHM M PasHooOpaswu ero Kpacok, XOpONIO BHAKOMEIX BceM, KTO
wua Ha Geperax YepHoro Mops miy BHU[e] 3aMeYATENbHEIE KAPTH-
HBEl XyAOMHAWKA AHXBa30BCKOrO.

B 1831 r. ypanscknit kpecteanun Maxcum HomesHuros, cobu-
pas Bajle;KHUK B Jiecy, HAOIel B 3eMJie HOJ] BEIBODOYEHHBIMU KOPH-
MU JepeBa mepBEA m3yMpyn B Pocenm.

Boabme cra jger paspabarbiBaiimch m3yMpynEble Komm. [lemsre
BArOHHl CBETIO-OKPAIIEHHOr0 Gepmilia HBBIEKAINCh W3 3eMIH, HO
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TONBKO SAPKO-3elleHble MU B OTPAHKY, a BCC OCTANBHOE BHIGPACH-
BaJIOCH.

...TaxkoBa mcTopmsa BeleHHIX [paromeHHEX KaMHeH, 0 KOTODHIX
mop mveHeM «6Gepmiiiocas OECANHE 32 HECKONBKO CTOJNETHH Ao Hamed
apH. Tak pucyercs ceifgac mepe; HaMH HAYal0 HCTOPHA MeTAJLIA
Oynymero, Ha3BAHHOI0 OepuiIneM.

Ho mgo 1798 r. EmkTO He morafBIBalicsA, 9YTO B 3TUX KPACHBHIX sIp-
KHUX KaMHAX COAePKUTCA ellle He W3BECTHHIA MEHHBIA MeTaJlll.

Ha ropxectBennoM 3acenannn Opanmysckoil akafgeMun 26 miro-
smo3a VI roma peBoirommoHHOr0 Kajenpapsa (To ects 15 deBpans
1798 roma) ¢paniyscrmit xuMuk BokensH cpenan moTpscaomiee co-
o0menne o TOM, YTO B Psjfie MAHEPANIOB TO, YTO CYMTAIOCH TNIKHO3E-
MOM HIF ATIOMHHEHEBOH 3eMilefl, B NeACTBHTEILHOCTH OKa3EIBAETCH
COBEPINEHHO HOBEIM BEIIECTBOM, AJisI KOTOPOTO OH IIPEJJI0RAI Ha3Ba-
HAE (DIIOOUHANRY, OT IPEYECKOr0 CINBA «CIAOCTh», TAK KAaK CONHU
®r0 Kasaluch XUMUKY CIAJKAMH Ha BKYC.

Cropo aTo coobmieHne GBLNO IOATBEPHIEHO MHOTOYHCICHHBIMA
aHAJIM3aMA NPYTHX XAMAKOB, HO OKa3ajoch, 9T0 B MUHEpAJax 8TOTO
HOBOT0 METAJIa CONEP/KUTCA HEMHOro, 00BYHO Beero mmmb 4—>5 9.
Horma xmMmuxm cranm ReraidbHO M3y9aTh pacopocTpaHeHme Gepmi-
JWA, TO BHACHMIOCH, YTO B 0O0MEM 9T0 O0YeHb pPEIKAH MeTaJu.
B semmoit KOope ero me Gosblme YeM UeTHPE HECATHTHICAIHBIX MPO-
mneata (0,0004%), mOo Tem He wMeHee OGepmiuima B 3eMie
sIBoe GoJbIle, YeM CBNHIA Wid KobalsTa, W B [BAAIATh THICAY
pas Memnme, YeM ero cobpa-
Ta — MeTajila allOMIHHASA, ¢ KO-
TOPHIM ero Bce BPeMs IIyTalH.
Ho BoT Hamn XxuMnKE # MeTal-
JIyPrE B3SIHCH 38 3TOT METall,
I 32 MOOCJeIHHEe JecaTKN JeT
HepeJs HAMA PACKPHLIACH COBep-
MIeHHO HOBag KapThHa; Hema-
poM celigac MBI MO3KeM Ha3BaTh
Oepuilinii BeamyaimmM MeTaj-
JoM Oymyuzero.

JeficTBUTENBEHO, OKA3HIBAET-
¢, 9TO0 3TOT cepebpucThiil Me-
TalNM B [Ba pasa Jjerde, 4eM
XOpOmO HaM H3BeCTHEHIHA Ier-
kit anomaamit, OH Beero anmp
B 1,85 pasa Tamenee BomH,
TOTHA KaK 7Kelle30 TaKellee B
8 pas, a nmarura Goapme uUeM
B 20 pa3. Om faer mpexpacHHe
CIJIaBHl ¢ MeENbI0 W MarHueM, Kpucmaaaw 6epuata 6 nosesom
TOMKE OYeHB JerKuze. wname
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IIpaBnma, muporoe memonb30BaHme GEPUIIASA LEPIKATCH B CeKpe-
Te W COCTaBIAET BOGHHYIO0 TaWRY PAJa rocydapcTB, HO BCeM celuac
y7Ke XOpOINo H3BeCTHO, YTO CILIABEI 3TOr0 MeETajia Bce IIHpe I
mupe BHEIPAIOTCS B ABUALNMIO BCeX CTPAH, UTO AJIA IONyIeHHA X0pO-
mAX cBeueil B apToMobmiax K apdoposoit Macce NpubapiseTed mo-
poIIOYeK MuHepana Gepmiia, 9T0 TOHKHE MeTANIMIECKHEe IIIaCTHH-
K¥ 3 0epmiinsa JIeTKo NPOOYCKAIOT PeHTTeHOBCKEE JIYIH, a CIJIaBEE
ero mopaskalT cBoeil JerkocTso m mpoumocthio. OcobeHBO 3aMeda-
TeNbIIEl UPYKUHEL U3 OepuIIneBolr GPOHSEL.

HelicTBurensro, Gepumiinii — OUHE W8 CAaMBIX 3aMeJaTelbHEIX
9JIEMEHTOB OIPOMHOTO TEOPETHYECKOr0 W MPAKTHIeCKOT0 3HAYEeHHA.

1 mu1 8 Coserckom Corose MokeM W HOJJKHEI MATH BIepen OO
OyTH OCBOGHHS 3TOr0 MeTaJuia.

Mul Hay9mIECH yike HCKATh ero, Mbl 3HaeM, YTO OH BCTPEYAETCH
B pafioHax IPAHATHHIX MACCWBOB, HAKAILUIWBAETCS B IIOCHENHUX MEHI-
XaHWAX ero pacmiaBoB, co0umpaeTcsa BMecTe ¢ JPYTHMHE JETYIOMNA
rasaMu ¥ peIKAMU METaJIaMu B MOCHASHIX BEIRUMKAX OCTATKOB 3a-
CTHBAIOIINX B IIyOMHAX TPAHATOB.

B stux pygEbIX KEIAX, KOTOPHE MH HA3HBAEM IPAHUTHHEIME
merMaTHATaMi, MBI BCTpedaeM Oepuiiuil B BHe HPEKPAcHBIX CBEpP-
KaONIIX CaMOI[BETOB.

M#r BeTpegaeM ero BMecTe m ¢ IPYTMME Py[aMm; MBI BHaeM, rie
ero mCKaTh, TAK KaK pasrajajy IMOBeJeHMe B3TOro JErKOro MeTajlia,
Bech ero xapaxrep n cBoicrBa. G Kam{IpIM rofoM Bce Gojblne 1
foabile PACIIAPAIOTCA HMOMCKH er0 MeCTOPOMRIeHUA.

Ho oyrtu Gepmanwmg B 3¢MHOH Kope IOJCKa3bIBAIOT HAM M €ro
TMpUMeHeHNe B OPOMBIMJIEHHOCTH. TeXHOJIOTH M3yJaloT MEeTOHEl ero:
U3BIEUYEHAS W3 PYA, 8 METAJIYPru — €ro NPHMeHeHHEe B CBepXJer-
KUX CONIABAaX [Jig DOCTPOMKHA CaMOIETOB.

Osnagenne BO3TYXOM, CMeJble TONETHI CAMONIETOB W CTPATOCTA-
TOB HEBO3MOJKHBEI 6e3 JIerKAX MEeTAJLIOB; K MEL yiKe MPeIBIINM, UTO
B IOMOIlb COBPEMEHHBIM MeTalljlaM aBUALMA — AJIOMHHHUIO M Mar-
HEI0 Tpujer u Oepmiimii.

W torna mamu caMomeTsl GyOyT IETATh CO CKOPOCTHIO B THICAYM
KAJIOMETPOB B 9ac.

3a GepmmameMm Gymymee!

TeoxuMukn, nmuTe HOBEIE MeCTOPOMIeHHs!

XUMEKH, HAYIUTECh OTHENATE 9TOT JETKUIl METAJl OT ero CIoyT-
HUKA — alioMuAns!

TexHonoru, cnenaiitTe jgerdaiimme CIJIAaBL, He TOHYINHE B BOJE,
TBepIble, KAK CTaJNb, yOIPYrde, KAK pe3WHa, IPOYHEE, KaK IIaTHHA,
4 BEYHBIE, KAK CaAMOIBETEL..

MosxteT OBITE, ceiiuac 9TH cloBa KasKyTcs ckaskoi. Ho rar Muo-
r0 CKa30K HA HAINHWX Iias3axX MPEeBPaTRHIOCH B OLLIb, BIMIOCH B HAII
mpocToii JoMamEuil 00mxom, a MBI 3a0kIBaeM, 94TO ellle He TaK TaBHO
HaIly Pajuo @ 3BYKOBOE KWHO 3BydYaniu (PaHTACTHYECKOH CKA3KOM...
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BAHAIHIi —0CHOBA

ABTOMOBHJA

10 Kapbepy HMEHHO

<< cim Obl He ObLIO BaHamwsa,— He OBIIO OBl aBTOMOOHM-
as»,— ckasan Qopp, HavaBmui cBO

¢ YOaYHOTO NpUMEHEHUS BAHAWEBOU CTAAH s Ocei
mamud. «Ecan 651 He 6bLIO BaHagmsa,— He OBLIO GH HEKOTOPHIX
rpyun :xnBoTHEIX»,— ckazan fl. B. CamoiinoB, uaBecTHEI MOCKOB-
CKWiT MHUHepayor, KOrfa B KPOBM HEKOTOPHIX TOJOTYpPHH OHLIO

otkpeito 1o 10% sToro meranna.

«Ecnm 661 Be OBLIO Bamajms,— He OBLIO OB
B BeMie HedTH»,— [yMalOT HEKOTOPHE TIeo-
XAMHUKHN, ODPUOACHIBAs BaHAWi0 0co0oe BIMs-
HAe Ha obpasoBanme He(TH.

W Bor sTOT BaMedaTeNbHEIA MeTaNN MOJ-
roe Bpevs OBl He H3BECTEH U€JOBEKY, B MHOTO
HeCATKOB JieT mud cuopH m 6oprba 3a ero mo-
nydeHne.

«B naBuwe-maBEWE BpeMeHa Ha HAlEKOM
cesepe jkmia Banmafumc, mpexkpacHag m Io6m-
Maa Bcemn GormEs. O@HasKOEI KTO-TO IOCTY-
gajca B ee [Bephb. bormHs ynoOHO cmpeda B
Kpecie m mogyMmana: «Ilyctes oH moctyunT eme
pa3». Ho cryx mperparmics, @ KTO-TO OTOMIEJN
ot pBepeil. Bormaa 3amHTepecoBaNack: KTO e
9TOT CKPOMHHIN ¥ HEYBEDEHHHIH IOCETHTENb?
Ona OTKpHIA OKHO W HOCMOTpEeNa Ha YIALYy.
910 GE1 HeKTO Bémep, KOTOpHIE IOCIEMHO
yxoamun OT ee IBOPIA.

Uepea HeCKOJBLKO AHE#H BHOBbL YCIHIIIAJA
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OHa, 4TO0 KTO-TO CTydYdTCHd K
Hell, HO Ha HTOT pa3 CTYK
HACTOMYWBO  IPOJOIKAICA
o Tex ImOp, HOKAa OHa HeE
BCTAJIa W HE OTKPHIIA JBEpb.
Ilepen meit croAn Momomoit
rpacaser; Huiasc Céscrpe.
OueHb CKOpPO OHE TOJIOOWIH
ApyT npyra, W y REX DO-
AB@JCA CHIH, N0JYYABOIAR
nmMa Bamapgmsa. 9To ®m ects
AMsS TOTO HOBOTO MeTaJia,
KOTODH# OTKpPHIT OHII B
1831 r. mBefcKuM pU3AKOM
u xmmmkoM Hniascom Cén-
CTpEeMOM».

Tax gaunBaeTcs pacckas
0 BAaHANWH W €r0 OTKPHITHA
B OHCHME MIBEJICKOTO XUMDP
ka Bepnenmyca. Ho B cBoem

Andpeac Manysav Oeav Puo — npogec-  paccKaze OH 3abEIBaeT, UTO
COp MUHEPANO2UU U TUMUU 6 Mexcure B KOMHATy OornEm Baﬂan"c
(1764--1849) emje paHbIIe CTyd4ajacsa 3a-

Me9aTeNbABI YelIoBeK, 3Ha-
MernTHH ow Auampeac Mawvans gears Pwo. 9to Grira omHa w3 ca-
MEIX cBeTJEIX duryp crapoit Ucnamun. INopsagunit moGopamk cBoGoms!
Mencunu u Oupey, sa ee dyfymee, IpeKpPaCHHN XAMHUK I MAHEpa-
JIOT, TOPHEIM WHMEHED W MapKmedfep, cyMeBmH# BOUTaTh B cebA
fmecTamue mOed MEPEeNOBHX yIeHBIX TOoro Bpemern. Eme B 1801 r.
meab Pumo, msydas Gypsie CBHHIOOBEE PyHB MEKCHKM, OTKPHLI B
HAX Kak Oynro OBl HOBEIE Merasul. Tak Kak COelMHEHHWS MeTailia
Oblim OKpalmeHBl B caMble pasHOOOpas3HbIe IBETA, OH HA3Bal €ro
CHAYaNa MaHEXPOMOM, WM BCEIBETHHIM, a II03JHEE 3aMEHHJ 9TO Ha-
3BaHMe Ha HPHUTPOHHH, TO ecTh KpacHEHIIL

Ho mokasaTs cBoe OTKpHITHEe fenb Pmo He Mor. XmMmKm, KOTO-
PEIM OH IIOCHLIAJ 00pasmsl, IpH3HaBaduW BdleMeHT B Oypoit cBHE-
HOBOI pyfe 3a XpoM, W 3Ty e OMUOKY MOBTOPHI W XHMEK Béiuep,
KOTOpHIl TaK HEYBEPEeHHO W HEYJAagHO cTyIajcsad K Oormme Kpaco-
Tel Bamapgue.

Ilocne monrmx coOMHEHHE W MHOTHX HEYNAYHHX NONBITOK JO-
Ka3aTh CaMOCTOMTENHHOCTh DTOTO MeTaljla HAIesX pemeHne MoJo-
moii mBepckmit xmMuk CéscrpeM. B To BpeMa B pasHBIX JacTAX
IllBequm mio cTPOMTENLCTBO AOMeH JJSA BHIIaBKE wyryHa. Ilpm
3TOM BHIACHHUJIOCH, UTO KeJe8HEIe DYAL OXHEX DPYLHUKOB JAaBAajH
XpyOKoOe jKelle30, W3 JPYTHX jKe, Ha000POT, MOIAYYadNCh BEHICOKHE
copra rm6Koro m BSBKOro Meralia. IIpoBepsis XmMHWYecKH# COCTaB
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3TUX DY/, MOJIOKOIl XHMHK O4eHbH CKOPO BBINENHJ OCOOBIA YepHEIit
HOPOIIOYeK W3 MAarHeTHTOBHIX pyx ropkl Tabep B IllBemmm.

TIpoponxan cBom HCCIEHOBaHWA LOR PYHKOBOAcTBOM Bepmenn-
yca, OH [[OKA3all, 9T0 HMEeT Mell0 ¢ HOBHIM XWMWUYECKEM 3JIeMeH-
TOM W 9YTO BTOT 7K€ BJIEMEHT COIepKuTcsa B GYypOil CBHELOBOM pyre
n3 Mekcuku, o KoTopo#l roeopmi meis Puo.

Uro ocraBamoch HenaTh Bémepy mocjie 9TOr0 HECOMHEHHOTO
ycmexa Moxojioro mBefa? B mmcpMe K cBoeMy ApYry OH IIHCAI:
«fI 6LuT HacTOAIIMM 0CJIOM, YTO IPOIJIAfeN HOBHIU 3JeMeHT B Oypoi
CBHHIOBOI pyme, m mpas O6bur Beprnenmyc, korma on He 6e3 mpoHHH
cMesiics Haj TeM, KaK HeyHaYHO m cjiabo, Ge3 ymopeTRa CTydascs
g B goMm Oormam Bamamme».

Cejiuac 3aMevaTelLbHBIA MeTaJJl BAaHANUI CHeIalicsad ONHHM K3
CaMBIX BaJKHEIX METAJUIOB HPOMHIMIJIeHHOcTH. HO Kak [Hoiro me
maBajica oH B pyku gZenosera! Beps BHawame KmjiorpaMM BaHAIHWsA
cromn 50 Tricsw pyGmeir 3oioToM, ceiac ke Tompko 10 pybmeii.
B 1907 r. ero wsBlleKaJm BCEro IMIIb B KOIAYECTBE 3 TOHH B IOJ,
TaKk KAK OH HUHKOMY He OBLI HyKeH, a cefildac Kaxkagd ymopHas
GoprGa mmeT Bo Bcex cTpaHax 8a MecropoxmeHus BaEamma! Hax
3aMEeYaTeNbHEl €ro CBOMCTBA, KAK HYMKeH OH B KaiKHO#W cTpame!
VYme B 1910 r. 6pmmo mobeito 150 ToHE MeTalnia, OTKPHITHL OBLIH
mecropoxpenns B IOmmoit Amepure, B 1926 r. mob6rrua mocrmria
2 THICSY TOHH; ceif9ac OHA HPEBOCXOTUT O THICAY TOHH.

Baganmit — BaykEeMmmi meTain aBTomobmisz, OpoHwm, GpoHe-
GoitHoro cHapspma, OpOOHBAMOIIEr0 NJNACTHHEI IyYmiell CTaid B

Jezkoevie asmomobunu «Boaza» Ha EoHseliepe
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40 cM TONmEEONA; BaHAOWI — MeTaNd COBPEMEHHEIX CAMOJIETOB,
METAJI I TOHKUX XHMHYEeCKIX IPOM3BOACTB, METall A HOIy-
UeHHs CEPHOP KHCIOTH W IPEKPACHHIX Pa3HOOOPasHEIX KPACOK.

B wewm sxe pasrajka IaBHEIX ero focromEcTs? OH BimAeT Ha
cTanmp, fenas ee Gomee yIPYIoil, MeHee XPYIKOM, HpemoXpaHseT
ee OT MEepeKPUCTANNH3ANUM IIOf] BIMAHEEM YAApoB U TONIKOB;
a BeIh WMEHHO ATO W HYMHO I Oceil aBTOMOOHIA HIH MOTOPHBIX
BaJiOB, KOTOPEle BCerjga HAaXORATCA B COTPSACEHMH.

Ho me MeHee 3aMedaTeJpHEl W COJH 9TOTO MeTalla, 3ejleHEIe,
KpacHEIe, UCPHEIe, yKeJITHe, TO B0JOTHCTHE, Kak OpoH3a, TO dep-
BBie, Kak YepEmna. OHE Ja0T HEeIylo TaJATPy HPeKPacHBIX KPacok
mus dapdopa, gororpadpmaeckoit Gymarm, ocobbix gepEmI. OHm
CIY®aT TAK;Ke H Ui Je4eHHsT OOIBHEIX...

Ho me GymeM mepedmcisTh BCeX BO3MOMKHOCTeHl HpmMeHEHZA
5TOro 3aMeYaTelbHOTO MeTajla; JHMbL 00 OJHOM elfe MEI JONMKHE
yOoMAHYTh. BamHajmii moMoraer B IOJYYeHHE CEPHOH KUCIOTH —
BTOTO TJIABHOTO HEpBa BeCel XWMWYECKOl# NOPOMEIMUIEHHOCTH. 1lpm
9TOM OH BefleT cebsi OYEHE (XHTPO»: OH TONBKO HOMOTaeT XUMH-
YOCKOM peaKnum, KaTalH3upyeT ee, KAK FOBOPAT XWMUKH, HO CaM
ocTaeTcs Ha MeCcTe B cTapoM BHe W Ee pacxomgyercda. Ilpaspa,
HEKOTOpEIe BEIIecTBa ero OTPABIAT M IOPTAT, HO W HA 9TO €cTh
cBom nexapcrBa, VI Meramnmueckmii BaHAOHH M HEKOTOPHE €ro
COJIE CBOMM HPUCYTCTBHEM KaK GBI OKa3HBAIOT TaWHCTBEHHOE [eil-
CTBHe HpPW INONYYICHWE CAMHEIX CIOKHBIX OPraHAIECKAX COeJUHE-
HUil, KOTOpHIe HEKAK He MOJYyYaloTcs 0e3 ero yIacThs.

Ho ecim Bamagmit Tamoit wymomelicTBeHHEIA MeTajll, HOUYeMy
e MBI TaK MaJjo 3HaeM o HeMm? Ilouemy MHOrme m3 Bac, YmTaTelei,
paEpmie HUKOITa Hajke He ciabixaam o Hem? Jla m HOGHIBAIOT ero
B IOJ Ha BCell 3eMie O0YeHb MAaJjo,— OKOJO0 HATH ThicAd TOHH.
A Bepmp 510 B 20 THICAY pa3 MeHbIIE IOMOBOW MOOHYE jKele3a T
TOJNBKO B OATH pa3 Ooiabine Ao0bIYm 30J0TA.

OgweBmaHO, 9TO-TO HEBGIATOMOAYIHO € €0 MeCTOPOKIeHHAMI
u fo0bIvelt, m, YTOOE! OTBETHTH HA STOT BOIPOC, MBI JOJIKHEI CIPO-
CHTH HAIIUX TEO0NOr0B X TeOXHMHKOB. BoT uTo OHE pacckashBaoT
0 IOBEleHAY HTOTO 3aMEUaTeIHHOT0 METAaiia B 3eMHOM Kope.

Meranna BaHajusa B Hallleil 3eMJe cOBCeM He Tak Maxo. B Hgo-
CTYIHO dYacTm 36MHON KOpHl HAIOW TEOXMMAKM HACUYATHIBAIOT B
cpegaem mo 0,02%, m sTo coBceM He Mano, ecam MBI BCIOMHEM,
9TO0 CBHHIA COMEPIKUTCA B 3eMHOH Kope B 15 pas MeHnme, a ce-
pe6pa B 2000 pas membme. Tar 4ro, B CYI[HOCTH, BaHAAMA B
3eMle POBHO CTOJBKO jKe, CKONLKO IMHKA M HUKelId, a Bedb IIO-
cleflHMe [Ba MeTaila HaM: JOOBIBAIOTCA B COTHHX THICSY TOHH.

Ho He TompKO B 3eMiIle W B JOCTYDHOH HaM 3eMHOE Kope Co-
lep:KATCs BaHafgumil. BeposTHO, TaM, Ie COCPEHOTOYEHO CaMOPOM-
HOe jKejie30, KOJIMYECTBO BAHAMUA HOBOJIbHO Beimko. O6 5ToM Ham
TOBOPAT Hafalollime Ha 3eMII0 METeOpHTH. B HX MeTallImIecKoM
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enese comepyranwe BaHaAusA pasa B 2—3J 6oibime, 4eM B 3eMHOM
kope. B cuertpe ConHOa Hamm acTPOHOMEL BHIAT sSpKAE CBEPKAIO-
Tiue JUHWHE €T0 aTOMOB, HO T€OXMMUKA KaK Pa3 3THM M OrOPYaOTCH.
Bcrogy ects MHOTO BaHAMUsA, BCIONY B MHPO3NAHAZ PACOPOCTPaHEH
5TOT HEYETHHIA MeTajll, HO MAajl0 TAKEX MecCT, Ifme Obl OH HaKaIjm-
Bajcs, roe OBl JIBTKO MOKHO OBLIO MOOBIBATEH €ro MNsA IPOMEBIMIIeH-
HocTH. JleficTBATEeNRHO, OH PAaCIPOCTPAHEH IIOYTH BO BCEX JKEJIe3-
HEIX PyZax, W TaM, Ifie er0 coflep:KaHme MOXONMHAT [0 MECATHIX JoJjei
OPOLNeHTa, OH HCIONB3YETCA INPOMEIMIEHHOCTEI0. DBO03MOMKHOCTH
M3BIEKATH 9TOT HOPOTON METAaJN W3 THICAY TOHH Keje3a CTAHCBHT-
¢f WHTEPeCHOR M fFajKe BEITOJHON.

Horma xmMuEm OTKDPHBAIOT PYHYy € COepiHammeM ONHOIO IpPO=
meHTa BaHANWS,— raseTsl OUIMYT 00 OTKPEITAH OOraToro MecTo-
po:kgenus BaHajgus. OUeBHIHO, KAKWe-TO BHYTPeHHHE XMMWUECKNEe
CHIBI BCE BpeMsa CTPEMATCA PacceATh aTOMEl 3TOT0 MeTajia. 3a-
Jada Hamell HayKW — BBIACHATH, YTO jKe co0mpaeT H HAKANJIXBAeT
9TH paccesHHEIE aTOMBI, 9T0 MOKET CJIOMAaTh WX CTPACTh K CTPaH-
CTBOBAHMIO, PACCeMBAHWIO W MHrpanuu. Taxme CHANLI B OPHPOLe
CYIIEeCTBYIOT; W MBI, M3ydasg MECTOPO;KIeHHs STOr0 MeTajja, 4d-
TaeM ceifgac 3aMedaTeNbHEIE CTPAZMOEL 0 TeX IpoIeccax, KOTOPHIe
cOOMpAIOT aTOMBI BAHAMNA W 3aCTABIAIT MX HAKAIIABATHCH.

Banapnwit, npesae Bcero,— MeTajul OYCTHHB: OH OOMTCA BOJHI,
KOTOpas JIeTKO PACTBOPseT er0 ¥ Pa3HOCHT IO 36MHOU IOBEPXHOCTH
ero aTOMEI; OH GOWMTCA KHCHBIX IIOYB HAIMMX CPEJHUX M CEBEPHEIX
mapor. O HaxomuT cebe «YCOOKOEHHEe» JUIIb B IOMHBIX MMAPOTAX,
Ifie MHOTO KHCJIOPOJa B BO3AYyXe, IMle PaspyIaloTcs JKAIE! CEPHH-
CTHX pyh. B ropsumx meckax Pomeswy m Ha ero popwHe, B 3aJATOR
conEneM MexcmKe, cpefm araB W KaKTYCOB, OH CO3JAeT IKENTO-
Oyphle jKele3HBIe MIANH, Gypble XOJMBI, KaK IIJIeMbl BOMHOB IIO-
KpPBIBAOIIMe BHIXOAE! CEPHUCTHIX DYH.

Mpl BuguM 3TH e COeMHEHHA B JAPeBHEX OYCTHHAX Hoio-
pajo, BcTpeuaeM HX B J[PeBHeTEpMCKo# mycTeiHe llpmypadass,
ORafMIIEHHO}# ¢ BOCTOKA pacImupsaommMcsa xpe6ToM Belrmkumx Ypa-
nnpn. Berofy conm BaHagmsa o0pasynoTCA IOH TOPAYAM COJHIEM
O B IecKax, coOMparTcsa M3 PacCesHHEIX aTOMOB €r0 MEeCTODOKHe-
HES OPOMBIIUIEHHOTO 3HAYeHUs. U Bce-TaKm 5TH 3aIachl €I0 0UeHB
MAaJEBI; ero aToOMEl CTPEMATCA BHICKOJB3HYTH W3 DPYK 9YelOBeKa; HO
ecTh ele MOTy4re CHJIH, KOTOPHe YHEP:KUBAIOT BaHAAHE 1 He HaiOT
eMy pacHBIIATHCH,— DTO KIETKA JKEBOTO BellecTBa, 5TO OPTAHM3-
MBI, Y KOTOPHIX KDOBsHbIE MAPUKA CTPOMIHNCH He W3 jKeilesa, a W3
BaHAuA W ME[H.

Bamanmuii coGupaerca B Tere HEKOTOPHIX MOPCKAX KUBOTHEIX,
0c06eHHO MOPCKEX eell, acuAnil W TOJOTYPHH, KOTOpble MOKPHI-
BAIOT CBOMMH CKOILIEHHMAMHA THICAYM KBaAPATHBIX METPOB 3aJIMBOB
n Geperos mopeit. OTkyna yuIaBjMBAOT OHH ATOMBl BaHAIMdA, CKa-
3aTh TPYHHO, TaK KaK B caMoil BOJe He yAadoCh OOHAPYMHTH TOT
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MmeTami. OueBHAHO, STH KUBOTHEIE O00Jafal0T KaKUM-TO 0CO0EH-
HBEIM XIMH9eCKHM CBOMCTBOM W3BIEKATh BAaHANWA U3 YACTHUER
IUINM, W&, OCTATKOB Bomopocieir m 1. f. Hm omme xummueckmit
peaxTuns He pafoTaeT TaK 9eTKO WM 9HWCTO, KAK JKUBOH OpraHmsM,
KOTOPHIII yMeeT M3 MEJIMOHHEIX JOJNeH rpaMMa HAKOIETH B CBOEM
TejJe ¥ IOCIe CMEepPTH OCTABUTHL TaKwme IPAHNMO3HEIE KOJHUECTBA,
9T0 YeNOBEK MOkeT HOOBIBATHL M3 HEro MeTalibl [iA CBOeH Ipo-
MBIOLIEHHOCT.

Ho xar Hm Beimeu CHIBI KH3HHE, BCE JK€ MaJ0 HACTOAIIHUX
MeCTOPOJKASHHI 9TOr0 MeTajia, HHYTOKEeH IPOIEeHT ero cofiepiHa-
HUs, 3aTPyAHeHa ero Ho6hYa u3 4epHBIX ac(hanbroB, GETYMOB H
He(reir. TanECTBEEHH OYTH CKOIJIEHWA €r0 aTOMOB HA 36MHOU IO-
BEPXHOCTH; W MHOTO €Ilie JIOJGKHB mopafoTaTs HAINW yIeHHIe, 4TO-
OBl PACKPHITE 3aTafiKy ero W3BJIEYEHHS W CYMeThb CBA3HO PaccKasaTh
ero WCTOPHIO, TaK, 4TOOBI OTAleNbHEIE B3BEHBA JKM3HM BAaHAOWA B
3eMie cauimch B OMHY OOIIYIO MENb.

Torma mpr OymeM 3HaTh He TOJBKO MPOLLIBIE CYALOE 3TOrO
MeTauna, Ho Msl OyjeM 3HAaTh, Ifleé ero MCKATh, KAK ero HCKATh, W
rIy0OKEe TeopeTmdYecKkre BHIBOGHI IPEBPATATCA B KpyHOHeHIIHe
OPOMHEIMJIEHHBle mobeasl. ABToMOOMIM HOAyYaT CBOH MeTANN AIS
ocelf, y JMEKOPOB W TAHKOB IOBBICATCA OPONEHT BaHATOUSA B HX
OporeBoii crann. O4eHs TOHKEE XHMUUeCKAE PEaKIMA OpH IIOMOMIA
BaHAAWeBHIX KaTAJAM3aTOpPoB OYAYyT maBaTh HA 3aBOJaX COTHE N
THICAYA HOBBIX CIOMKHEAIIAX OPraHMYECKHUX COCMMHEHWH, HYMHHBIX
JJis OATaHMsA, X03AHCTBA M KYJIBTYPHL.

Tar oTBewaroT HaM TeOXHMHKM Ha BOLPOC O MECTOPOMKIEHUAX
Bagagna. Mx orBeT MBI He MOKeM LIPH3HATH YIOBIETEOPUTEILHEIM;
MBI JIOMKHEL TPe60BaTh OT HAHX YHOPHOH, HACTOW4mBO# paGoOTHI,
4TOOR OBJAfeTh STHM METANIOM MNJs HYMXJ Hamed CTpaHHL.



30.10T0 — AP
METAJLJIOB

0JI0TO faBHO OBINO 3aMEYEHO UENOBEKOM, BEPOSTHO B

BUJie CBEPKAMOIIUX KEITHX KPYOHHOK B IECKAaX pPeKH.

MEOro saMeuaTespHOT0O W HOYYHTEILHOLO MEI

y3HaeM, eciU NIPOCHeIuTbh WMCTOPHI0 KCHOONH30BAHWA 30JI0TA HA

CIOKHBIX MYTAX passuTusa denoBezectsa. G caMoil KoamGennm gemo-

BEUECKOH KyJBTYPH BINOTH [0 WMIOEPHANACTAICCKAX BOHH

C 30JI0TOM CBA3aHE BOGHHEIE IIOXONBI, 3aBOEBAHUA MEJBIX KOH-

THHEHTOB, 60ps6a HECKONBKHX IOKOJEHWH HAapOAOB, IPECTYILICHAS
I KpOBb.

B #peBEHX CHAaHZWHABCKAX CAarax 30J0TO HTPaeT OrPOMHYIO
pous; u Goprba Hubemyrros — sto Goprba 3a 0cBOGOMIEHWE MHEpa
OT OPORJIATHA 30JI0TA K €r0 BIACTH. HOJIBIO, CKOBAHHOE M3 30I0-
Ta Peiima, cuMBommampyeT 3i0oe Hauajo. JUTPuUA NEHOU CBOei
JRI3HE MOJKeH OCBOOOMUTEL MEUP OT BJIACTH 30JI0Ta W HEB3BEPTHYTH
Goros Baaramusr.

B mpesmerpedeckoM smoce ecTh Mu{) 0 MyTeLIECTBAH APTOHAB-
top B Honxmmy 3a 30I0TEIM PYHOM.

3mecs, Ha Geperax YepHoro Mops, B HelHemHei# ['pysmm, oHm
OOMKEEl ORLIm HafTm PYHO — OapaHpW IOKYPHL, OOKPELTHIE 30J0-
THIM OECKOM, W OTOMTH HX Yy OXPAHABIIETO PYHO OpPaKOHA.

B npesHerpeueckmx CKa3aHEAX W erHIETCKAX HANAPYCaX MOM-
Ho mpodecTr o Gopnbe 3a 3somoro Ha CpemmsemHOoM Mope. Ilaps
ConoMon mpm mocTpoeEmm 3HamMeHmToro xpama B Mepycammme
mommen ObLI O0GEITE OTPOMHOE KOJIMYECTBO 30II0TA, W OH HPERIpH-
HAJ PsAj moxofoB B ppesHiol crpaEy Odump, KoTopyo TIeTHO
UINYT WCTOPWKE TO B mcTokax Hmua, To B 9dmonmm. Heroropsie
VYeHHIE CUMTAIOT, UTO CJIOBO «O(PEP» HPOCTO 3HAUAT «boraTcTBO» M
«30JI0TOY.
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CymiecTByeT IeT€HRA O My-
paBbaX, HOOHIBAIOMZX B30J0TO.
V3BecTHO MHOTO Bepcmil 3TOM
JiereHIH B ICTOIKOBAHHM DPas-
JIAYHEIX MCCIeI0oBaTeNel.

OcHOBOI ee IOCIYKUI pac-
¢Ka3 0 TOM, 9TO OJHO u3 ILIe-
Mer VHOME U0 B IecUaHol
OycTHHE, B KOTOPO# OBLIE My-
paBBE BEIWYUHONK ¢ JHCHOY.
9Tz MypaBhu 73 IIyOmH 3eM-
ILIX BHOpPacHIBANE BMeCTe C
IEeCKOM B I'POMafHOM KOJmde-
CTBE B0JIOTO, 32 KOTOPHIM IIpH-
es)mand JRWTEJNW HA BepOio-
max. [lepomor mopTBepmaer
5TOT pacckas; HeuTo Iofo6HOe
Mmoxuo maitm m 'y Crpaboma,

Bonomoti e peberv ¢ uszob paiceruem Gumest IACABINEro B 25 T. 0 H. 3. He-
crugbos ¢ epexamu. Kywwmypa V— kon- CHOJIPKO NPYTYI0 BEPCHIO IpPH-
ya IV 6. 30 n. a. Kypean Conoxa popat Ilnmuumit, Ho, BO BCAKOM
(Y kpaunckasn CCP). I'oc. pmuman ciaydae, n eBpoIeiickre W apao-
CKHMe m@caTeln He pas BO3BBpA-
[MAaJACh K 9TOMY paccKasy eme
U B CpefiEme Beka. [l0 CHX [Op HET HACTOAMEro 00bACHEHWs 3TOH
Jerenye; Hamboiee BepPOATHHIM ABJIsAETCA 00BACHEHHmE, KOTOPOE Io-
BOPHT, 4TO IO-CAHCKDHTCKW CIOBO «MypaBei» W <CJIOBO «3epHO»
(anmHBHAABHOTO 30]10Ta) BEIPAKAIOTCS ONHUME W TEMH jKe 3BYKa-
mm. Ha sTOM cXoficTBe cIlOB — «dYacTHOA 30JI0Ta» M (MypaBeiy,—
[O-BEIEMOMY, I OCHOBHIBAETCS BO3HWKHOBEHWE JIETOHNIEL.

[luBEEe M3ReNMA W3 BOIOTA COXPAHMIHCH B JApPEBHAX KIatax
cku(ICKAX 300X Ha Iore Poccum. DT0 3aMeyaTelbHbIE HBMEIHMS He-
BEJIOMBIX CKH(CKAX IOBENHPOB, M300parkaromue galmje BCEro AUKAX
sBepeil B OemeHoM pBmikeEmm. OHEH COXPAaHSIOTCA B ODpMHUTaKe
BMecTe ¢ TAKAMH ’Xe TOHUAWIIMMHE B0JOTHIMEA H3JENUsAME 3HAMe-
HUTHIX CHOMPCKAX KJIAJOB.

30n0TO BCerma WTPalio OTPOMEYIO POJb B NIPE[CTABIEHAH APeB-
Hrx. AIXVMUKN [aBajd eMy 3HAK CONHIA. B To BpeMsa Kak cia-
BSAHCKWI, FepMaHCKHi{l m (WHCKHI Hapomsl B KOpHE 3TOr0 CJOBA
rmenn 6yrsu I, 3, O, JI (30omoTo, ronpn), y BHEO-NPAHCKAX HApPO-
HOB B KOPEHb 3TOT0 CcjioBa craBmim OykBul A, ¥, P, oTkyma m mpo-
H30ILJ0 JaTHHCKOE CIOBO «aypyM», OT KOTOPOTO XHMUKH B3SIIA CO-
BPEeMeHHHI# 3HAaK 30JI0Ta B XmMmuHm — Au.

CoenmanpHble HCCIEHOBAHUA A3BIKOBE[OB HOCBAIMIEGHE IIPoGie-
Me Ha3BaHWs 30]I0Ta H ONIpENlENeHMI0 KOPHEH 3TOro ciioBa. JTH
UCCHef0BATeNA UHITAJNMCH HAWTH Te MeCcTa, Ifie HAXOMHWIOChH 30I0-
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70 B IpeBHEeM Mupe. VIHTepecHO mpm 9TOM OTMeTHTB, 4T0 B Ermmre
meporandoM 30JI0Ta CIYRAIO H300pasKkeHne MIATKA, MEMIKa WIHA KO-
pBITa, 9TO0, 0YEBHUIHO, TOBOPUT O MeTOfe JOOKIYM 30JI0TA I3 POCCHITIEH.

3oxoTo pasnmuasoch HO KadecTBY W IBeTy. VICTOYHMKaME ero
B Ermnrte sABuanmer mecKH, MeCTOMOJIOMKEHME KOTOPHIX MIETANBHO
0003HAYEHO B psAfle NHCHMEHHHKX MAMATHEKOB. 30J0TO HAXOLWIH B
Pa3HBIX YacTAX ceBepo-samapHoro Ermmra, mo Geperam Hpacroro
MOps, B DeCKax W3 NPEeBHWX IPaEMTOB B paiiome Hmna m B ocoben-
HocTm B ob6nactn Hoccempa. CTapbie TEKCTE YKA3HBAIOT MHOILOYHC-
JIGHHEIe TOYKH J0o0B9Im 30i0Ta. JIpeBHme Komm GBI TaKiKe B Iy-
cTeEAxX Apasmiickoir m HyOmiickoil. 3omoTEle PYZHHKE YKAa3EI-
BAIOTCA YsKe 3a 2—3 THICAYM JIEeT [0 HAamed SpHL

B Gonee mospgENX IHCHMEHHBIX HAMATHHKAX 30JI0THE KOOH M30-
OpaKkeHRl W IpPEKpPacHO OWACAHEI DPANOM ABTOPOB. B HEKOTOpEIX
TeKcTax YKasaHo, YTO 30JI0TO CBABAHO ¢ OnecTsAmed Geloil mopomoit,
OYEBHIHO KBapLEBEIMHE JKUIAMH, KOTOpas y HEKOTOPHIX APEBHUX aB-
TOPOB HENpPABHJIBHO HABEIBAJACH I'PEYECKAM CIOBOM «MapMOpOCH.
U3Becranl merHa, croco0sl o0kYm, METONEL SKCILIYATANE 1 IPOYee.

Orkpurme AMepnkn B XV B.— HOBag CTPAHHUIA B HCTOPHE 30-
Jota. VicmaEmel mpwBesnm 13 AMEpHEEN TPaHIUO3HOE KOJMIECTEO
JParoOneHHEOr0 MeTalllla, OHH IOJYIWIA €r0 IIyTeM BOEHHHIX Ipa-
Oemelt m HapomEmam 3o0j0ToM EBpomy.

B magane XVIII B. (¢ 1719 r.) B meckax Bpasmimm Grinm oT-
KPHTH GoraTeie 30I0THE poccHm. Beiogy Hagamach «30JI0Tas Io-
pAYKa», HAYAIWChL HOMCKHM 30J0Ta W B APYTEX CcTpaHax. B cepe-
ZImEe Toro ke Bexa B Poccmm okomo ropona ExarepmrGypra (HeiEe
CBeppioBcka) Obuim HaWEeHH NEPBHE KPECTAJIAKE 30JI0TAa B
KBapmeBoit mopome. Uepes croserme, B 1848 r., B Amepure OwLI0
CHeNaHO 3aMEYaTeNbHOe OTKPHI-
THe: Ha JlaleKoM 3amaje, 3a rpa-
guneit CKanmcTHIX rop, mo4TH HA
Geperax Tmxoro oreama, B Tamd-
cTBeHHOR Torma eme Hammdop-
gnr HerkmM [[xomom CytrepoM,
mormOImuM IMOTOM B HEIIETE, OBLIH
OTKpPHITHL MeCTOPOIKIEHHI 30JI0Ta.

Tyma ycrpeMmizch 30J0TOHMC-
KaTelld; melible KapaBaHB IOBO-
30K, SalIPSsKEHHHX OBIKAMH, IBU-
rajmch HA 3amaj 3a HOBHIM CdUa-
croeM. He nponuro m maATHAaecATn
JeT, KaK 30J0TO OBLIO OTKPHITO
8 Huompgaiike Ha I1OIyoCTpPOBE

Ansicke, KOTOpHIZ Tax Ge3paccyn- O6pagysl kpucmatiieck020 3040ma
110 GBI [0 JellleBKe IPOJAH HA-  RpoeonouHoil @opmel & sude kprou-
[IAM ©DAapcKEM IPaBATCIBCTBOM Ro§ W cRupated
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Coenmmenapim  Illtatam Awmepuxm. WMs paccrasos [Imexa Jlom-
HOHA MHI 3HaeM 0 TOM, KaK IpoTexala Gopeba 3a zomoro B Hiom-
TamKe.

Coxpammnmes goTorpaduu «4epHEIX 3MeH», MPOKIALLIBABIINX
LOPOTy Yepe3 CHEKHEIE BEePIIHHEI W IPOCTOPHl HOJAPHEIX I0P;
570 OBLIM CHNIOMIEBIE MOTOKM JIOfeH, TAINEBIINX HA HieYax WM Ha
MaJleHbKAX CAHKAX CBO#l cKapb W yBIeUeHHEIX wHJeell BepHYThCA
Ha3af ¢ ropaMm 30J0Ta.

B 1887 r. oTkpeiTEl OblLim mepBble 300THE pocchm: B IO:x-
Hoii Adpure, 8 TpaHcBaane; HO 3T0 GOrarcTBO HE HPHHECIO CHa-
cThsi Oypam, oTKpeIBImM ero. Ilocie Kodroil m KPOBOHPOIHTHOR
Oope0El AHTIMA cyMela 3aBOEBATH 3Ty CTPAHy W HOYTH YHHITO-
sKmna cBobomomo6uBEIil Hapox Oypos. Ceitaac B TpamcBaase mOGEI-
Baerca ceeime 909 Bceit MmpoBoir mobwrum somora. EcTe 3010T0 T
B ABcTpaanmm.

Odens cBoeoOpasHa OblIa HCTOPHs 3aBOEBAHMA 30J0Ta Y HAC,
B mamei crpame. B 1745 r. ma Ypame, okono Exatepmubypra, mo
pexe DepesoBke ObLio oTHpHITO KpecThammEoM Epodeem Mapwo-
BEIM mibHOe 30i0T0. B 1814 r. ma VYpare jxe BuepBHIe OBLIR
OTKPEHITH 30J0Tbleé POCCHION IOTeArepoM DpycHWIHHBIM, HamTagwB-
IMEM ero IPOMEIIIIEHHOe MCIONL30BaEWE. TarmMm o0pazoM, KO-
6espI0 PYCCKOI 30J0TONPOMEIMIIEHEOCTH ABIsercs Ypail. Bo Bro-
poii mojosmHe XIX B. HamyMeso OTKPEITHE POCCHIIEH HA peKe
Jlere, 8 Cubmpm.

970 OrIIm CKa30IHBIE GOTATCTBA, Ha KOTOPEIE GPOCHIMCH ABAH-
TIOPHCTHL BCeX Mapox I Bcex ¢Tpad. Ogam cTaBmim cTONGH ® mpoma-
BaJIU 3a4BKH, APYTHE B TAKENHIX YCIOBHAX TAWIW MELIE 30J0TO W
BO3BpAIMalInCch OOragaMu, TPETHE TOKe MOOHIBAIM B0J0TO, HO IPO-
[HBAJIM ero TYT JKe HA MecTe, 9eTBEPTHIE — M HX OBLI0 GOJBIIAHCT-
BO — rmfaw OT NBIETH W HEMOTOXHL

Eme 66nsmme GoraTctBa ObIIm OTKPHTH B Hadame 20-x romos
3TOro CTONEeTHs Ha Axmaxe.

Mue mpmmiocs Kak-To BCTPETHTHCSA C OFHUM CTaparenieM, pa-
6oTaBmmM B HepBEe TOMHl HOCIe OTKPHITHS 3HAMEHMTHIX ANIaH-
ckmx npmmckoB. OH pacckaselBaym 0 DpomuioM AJTaHa, 0 HAIUIBEIBE
aBaHTIOPHECTOB, 0eKaBIInX W3 0exbix apMuil, GPOCWBIIEX BCE, 4TO-
OB DPOHEKHYTH B BEPXOBbA pekm AnjaHa m pasGorarers Ha 30I0-
te. OH paccrassiBax 06 OJHOM CBAIMEHHNKE, KOTOPHIA OCTABMI CBOR
OPHEXOJ, ¢ OIPOMHEIM TPYEOM HoOpaicsa [0 BePXOBLEB 9TOM peKH,
CKOJIOTHJI HJOT W HPOHHK B TPYZHONOCTYHOHYI0 MECTHOCTB, ITe
HaMBILI 25 OYHOB AparoneHHoro MeTalia.

Or pacckasan pfanee, Kak HAa AJfaHE DOPUIMIA COBETCKAS
BJACTh — N 30JI0THIE NPAWCKY, HASLIBABIINECS KPaeM 30JI0TA W CJE3,
CTaJIM IJIAHOBO OPTraHM30BAHHLIM BANIOTHEIM HexoM mameil Pogmas:.
MgEoro 6BLI0 OTHPEITO mO3THEE W APYTZX GOTATEIX 30I0TOM MECTO-
POKIEHTI.
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Tax mocTemenno mua Goprba 3a 30JI0T0 B HCTOPHE 9elIOBEYE-
crBa. Ceerme 50 000 T sTOro Mertamna GvLI0 HOOHITO, OpWYEM IpH-
MEepHO HOJOBWHA €ro momaja B 0aEKH, I7le CKONMJIOCH GOJBIIEe
10 MminmaproB pyOGieil 30J0TOM. YcmeXH TeXHWKEW HO3BOJHIM HO-
cTeneHHo MoObIBATHL BCe OoibImee m GojbImee KOIMIECTBO MeTauia,
[epexXOfATh OT OOTaTHIX PYH K GeHEIM.

Cravana 3710 OBLIE [POCTEIE KYCTapHBE CHOOCOOBI HOOBITH,
OPOMEIBKA HECKOB KOBIIAME, JOTOYKAMH, 4 3aTeM TeMH <«aMepm-
KaHKaMm» !, KOTopsle PasoIiXCh IO BCEMY MHUPY IIOCHE OTKPHITHS
3on0Ta B Kanmdoprnnm.

BroocaemerBum pocceimm cradm paspabaTsiBaTh THAPABIAIE-
CKEM MeTOJOM — CHJIBHEIME CTPYSIME BOXEI, @ MEJKHE 30J0THHKE
cTalm PacTBOPATH B PACTBOpPAX OUAHWCTHIX COENWHEEHWH H, HAKO-
Hel, HayIminch HOOBIBATEL 30JI0TO M3 TBEPALIX KOPEHHEIX HOPO,
OpUMeHss caMble COBEPIIEHHEIE METONE M3BJeUeHWS Ha OrPOM-
HBIX oforaTuTelbHEIX (habpumrax.

UenoBeuecTBO MPMHEMMAET BCE MepHL, YTOGEl COXPAHATH COOpaH-
HOe 30JI0T0, m OepeskeT ero moj 3aMKaMMd, B KPEOKUX XPAHMIMITAX
rOCYyHapCTBEHHEIX 0AHKOB, a CyHa, IepeBO3sINme 30J0TO, COIPO-
BOKAAIOTCA KOHBOEM W3 BOEHHHIX Kopabaeil. V13 obpamenns 301070
B BOfe MOHETH H3BSITO, HOTOMY 9TO OHO CIHMIOKOM OBICTPO CTH-
panocs m rmbio.

UenoBer moObin 3a HCTEKIMWe THICAYENETHS CBOH KYJIBTYpPHOM
1 X03AHCTBEHHON JXKum3HE He 6ojlee KaK OfHY MEIJUIMOHEYI0 9acTb
BCETO B0JI0TA, KOTOPOE COZXEPIKUTCH B 3eMHOE Kope. Tax mogemy
JKe JIONW CHelal;m 30J0TO CBOMM KYMEPOM — OCHOBOX Gorarctma?
Her mmxakoro coMHeHWs, 9TO 3010TO 001amgaeT psAfoM 3ameda-
TeabHSIX ocobenHOocTe#l. OHO — mpefcTaBUTENEL «GIATOPOTHBIX Me-
TAJIOBY, T. €. TEX METAJI0B, KOTOPEIE He H3MEHSIOTCS HA HOBEPXHO-
CTH, COXPaHAIT CBOA CBepKAalomuit ONeCK, He pACTBOPAIOTCA B
OOBITHEIX XMMAYECKUX PEAKTHBAX.

W peficTBETENbHO, CIOCOGHOCTHI0 PACTBOPATE 30J0TO 00IARAT
TOJBKO CBOOOMHEIE TajOMIE, KAK XJOp, WIM MAapcKas BOTKA, Ipef-
CTaBIANIIAA CMECh M3 TPeX 9acTeil COMSHON KHUCIOTH M ONHON Ha-
CTHM a30THOW KHUCIOTHI, & TAK/Ke HEKOTOPHE PeIKue ATOBHTHIE I[HAA-
HHCTEIE COJH.

3onoTo OTAMYAETCS OUEHBL GONBIIEM YhedbpHEIM BecoM. Hapas-
Ee ¢ IJATHHOBEIMA METQJLIAME HTO OJWH W3 CAMBIX THAKENEIX 3Je-
MEHTOB BE€MHOH KOpBL,— yHenasHEIH Bec ero poctmraer 19,3. Omo
OIAaBUTCA CPABHATENHHO HETPYAHO, HArpeTOe HEMHOIO CBEIOIE
THICAYM TPAZYCOB, HO 3aTO OYeHSL TPYAHO HPEBPAMMAeTCs B JIETY-
qme mapel. [lis Toro 9ToGH LOBECTH 30I0TO 0 KAOEHH:H, HAKO HA-
rpete ero mo 2600°. 3omoTo 094eHR MATKO W IPEKPACHO KyeTcs,

! ITMRELIe y3KHe KOPHTA ¢ IONEPEeYHEIMH IOPOTaMH, CIYy:KAIMAMH IS
YIaBIMBAHAA 30JI0TA.
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Mownasn naaeyuas gabpura-dpaza na YHOuHCKOM npuucke
rombunama «Baaeii-gonomo». Yumunckas o064.

ero TBEPHOCTL He BHIME TBEPHOCTH CAMHX MATKMX MHHEDAJOB, H
B YHCTOM BHJIe er0 MO;KHO IONApamaTh HOITEM.

XuMEKE O9eHbL TOHKO OHmpefeNsioT 3010To. JlocraToumHo mpm-
CYTCTBHA OIHOIO aToMa 30JI0Ta CPefH MEJIHAapAa aTOMOB IPYTEX
MeTaJIOB, YTOGHI ero CMOINE BHIABETH B Jaboparopmm (TO ecTh
ompenennmth ¢ ToIEOCTEI0 A0 1 X 10~10 rpamma). Takoe Kommgect-
BO BEMIECTBA IOPH COBPEMEHHOW TE€XHHKE HENb3S B3BECHTH HUKAKH-
ME BECaMH.

3oloTa COBceM He TAK Majio B 3eMHO Kope, HO OHO PacCEAHO;
n cefi9ac XHMHUKE NOMACYMTANE, 9TO CpefHee COIEPIKAHHE B30J0TA
B 3eMyle OPUMEPHO IAThL CTOMIIIMOHHEIX mpomenTa. Ho Bems ce-
pebpa, KoTopoe cumTaeTCs ropasgo Ooiee [EMIEBEIM MeTAaIOM,
BCEro TOJNBKO BEBoe Goxpime B 3emmoir xope! Camoe 3aMmeuaTensb-
HO€, YTO 30J0TO PACIpOCTpaHeHo B mpmpore Bciopy. OHO HaiimeHO
B pacKazemHErx mapax B armocepe Coamma, OoHO BeTpedaeTcd
(mpaBma, B MeHBIOIMX KOJWYECTBAX, 46M HA 3eMille) B MAJAKOMAX
MeTEeOPHTaX, OHO MMeeTcsa W B Mopckoil Bope. Ilociemmme Tounsie
ONBITHI TOKA3EIBAIOT, 9TO 30JI0TA B MCPCKOW BOMle HATH MEIIAAPH-
HEIX JIOJNI€H, TO €CTb B OHOM KYOMYEeCKOM KHJIOMETpe MOPCKOH
BOAEL 30J0Ta HAXOAUTCA UATH TOHH.

3o70T0 mOmazaeT B TPAHHUTH, HAKAIIEBAETCH B CAMEIX I03[I-
HEX pacimiiaBax FPAHHTHHIX MarM, IPOHWKaeT B ropsume KBapIe-
BEIE JKWJIEI, X TaM BMECTE C APYTUMY CEPHUCTHIME COeIWHEHUSIMH,
0co0eHHO Kejie3a, MEIMbAKA, NUHKA, CBUHIA m cepebpa, OHO BHI-
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KPHCTAJIA30BEIBAETCA 0OpPH CPABHETENBEO HE3KAX TEMOEPaTy-
pax — oxoxo 150—200°. Tawr obpasyiorcs GoAbIIZE CKOIUNIEHHWS 30-
gora. Ilpm paspymeHnm I'DAHETOB W KBApOEBHIX JKEJI 30JI0TO IIO-
magaer B pocCHIOm m, OJaromaps cBoeil CTOMKOCTH H YOEILHOMY
Becy, compaeTcd B HIJKHEX cloAx meckoB. Ha mero mournm He Bims-
0T XIMHYEeCKM BOJHEIE DPACTBOPH, IWPKYAHpPYIOIMZe B IIacTax
3eMHOI KODHI.

MHoOro 1 {0Aro TPYAWIMCH FEOJOTH A Me0XHMUKHA [T TOTO, ITO-
OH BBIACHATL CyEB0Y 30JI0Ta Ha mOBepxHOCTH 3eMid. TO9YHEIE HC-
CIIeIOBAHAA ITOKA3aJd, 9TO OHO CTPAHCTBYET W SMIeCh.

OHO He TOABKO MEXAHMIECKA WM3MeEIbYaeTcsa MO0 CyOMmEpo-
CKOIMYECKAX PasMepoB W B TAKOM BHE YHOCHTCA B OrPOMEBIX
KONW9ecTBAX POKAMu, HO W YaCTHYHO pACTBOPSAETCH, OCODEHHO
B IOKHOM KimMaTe, Ilé DEKH COfepsKaT MHOTO XJIOpa, IEPEeKpH-
CTAINW30BEIBAETCA H HONANaeT B PACTEHWS W B MOYBEHHEIE HOKPO-
BH. OOBITH DOXa3ayim, YTO KOPHH JIePeBHEB BCACHIBAIOT 30JI0TO B
cBo fipesecuny. Hecxombko neT ToMy Hasaj y4eHBIe OKAsad,
4T0 30J0TO coOmpaeTcs B 3epHAX KYKYPY3H B JOBOJBHO 0OIBIIOM
ronudectse. Ho eme Gonpme 30i0Ta HAKAILIMBAETCA B 30JI€ HEKO-
TOPHIX KaMEHHHIX YIJei, Ile KOJIMIECTBO €ro NOCTHTaeT OHOIO
IpaMMa Ha TOHHY 30JE.

Taxwm 06pasoM, Mel BEWM, YTO 30J0TO IPOXONAT CIOMKHEH-
mMui OyTh B 3eMHOM Kope, IOKA UeJoBeK He m3BieueT ero. Ho Bce
Ke, Kak Hu Operca Goxpme 2 000 met wemoBewecKas MEICHB B GOPB-
6e 3a moOmIwy 80710Ta, KAK HA TPAHAMO3HE OTHENLHEIE B30JOTHE
OPelNPHATHAS, BCE K€ HCTOPHA, MONHAA HMCTOPHSA STOTO METAaJLIa
HaM He H3BECTHA.

Hamr cBegernns o cynpbe paccesHHOTO 30JI0TA TAK MAJbl, 9TO
MBI He MOKEeM COCTABHTH IONHYI0 IeNb W3 OTHEeNLHEIX 3BEHBEB €ro

OZPOMHHB UAHbL, 6 KOMOPLIY YUAHUPOGAHUEM PACMEOPAIOM 80A0MO
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CTPaHCTBOBaEMs. Kygxa penmock 301070, BEIHECEHHOE B MOpA ©
OKeaHEBI HOCHe PasMbIBA TPAHIAOBHEIX TOPHBIX IEHell W IPAHATHHIX
CKaJI, KyJa MCYe3I0 30J10TO GOJBIIOr0 HmEePMCKOIO MOPS, OCTABHB-
iero y Geperos Ypajia Gorarefimme ocTaTKE COllell, M3BECTHIKOB
1 6mTyMoB?

TeoxuMnrm m reonmorm, BaM eme oueHb MmuOro padorer. Ha
OPOCTOpE MUJUTMOHOB KBAAPATHBIX KHJOMETPOB HAMMX 30J0TO-
HOCHEIX Oobxacreit Cmbupm ecThb Ifie PasryJIAThCA CMeNoH HaydumHOR
MbIcan!

Ho 6ymymee 3oi0Ta — He B KIAMOBEIX GAHKOB, He B OmpIKEBOI
AIPe MAKIEPOB M KAIWTAINCTOB, @ B HOBHX HYTAX HCIOIL30BAHHS
DTOr0 MeTajia, IMHPOKO LPHMEHAEMEIX COBETCKOM HAYKO#, TOU-
HEIME OTPACIAMY HHLYCTPHH, B TOYHOW IPOMBIMIIEHHOCTH 9JIEKT-
POTeXHWKH, PAfUHOTeXHUKHN — BCIONY, Te HYMEH Hem3MeHsIeMEIH
MeTaua GOJBIION SIEKTPONPOBOSEMOCTH, YCTONYUBEIA IPOTHB BCEX
XUMA9eCKEX pearenToB. M m3 KiamoBsix n ceitoB 3010TO mepeiigeT
Ha 3aBOJEI W B 1abopaTopmy, Kak BEUHLIH MgTa!



PEJIRHE PACCEAHHBIE 9 JEMEHTbI

eMHasi KOpa COCTOUT M3 MHOIHX JeCATKOB XHMEUIECKAX
aneMeETOB. Toxbko 15 m3 HEX SABIAIOTCA CPABHETENB-
HO 9acTHIMH W OOBIYHEIME: X MBI MOKEM BCTPETHTH
B COCTaBe MOYTH KAayKIOW TOPHOHW HOPOXHI, OCTAJbHEE ke Gojee
PenKz.

Ilpn srom mHexoroprie m3 Goiee pPEfKEX HIEMEHTOB 006pasyioT
KPYOHEE CKOIJIeHESA B JopMe PYAHEIX MHHEPAJIOB B DPYLHEIX 3aje-
Jax; Apyrme, Kak, HAOPEMED, 30J0TO WJIHM IJIATHHA, CONEP/KAEHe
KOTOPHIX B 8€MEOIl KOpe 0%€HL HEBHICOKO, 00pasyioT Melnpuaiimme,
e7Ba BEIEMble KPYOHHKA CAMOPORHBIX METAJJIOB M TONHKO OYEHB
penko — Gonee KpPYNHBIE CAMOPOTKM.

Ho xax oEm HE peJKm, OHE BCTPEYAIOTCS B BANE CAMOCTOSTENb-
HEIX MZHEPAJOoB, HYCTh HaKe OYeHL MEIKUX, JAKe TAKMX MEIKEX,
9T0 IJ1a3y He BUJEO, HO BCe-TAKK B BUJIE CBOMX COOCTBEHHEIX MHUHE-
pajsioB. A BOT €CTh TaKWe XUMEUUECKHE DIEMEHTHl, KOTOPHIX MaJo
B 3eMHO{ KOpe, W CBOMX MEHEpPAJOB OHm He o6pasyior. XmMmdue-
CKEe COeflMHEHWS HTUX DHIEMEHTOB DACTBOPEHH B Jpyrux, Gomee
0OBLIKEOBEHERIX MHUHEpaJjax; PacTBOPEHH IOJOGHO TOMY, KaK COIb
I caxap PACTBOPAIOTCA B BOZE, KOIZa IO BHEIIHEMY BHAY He
CKayKeOIp, YMeTasA JIH 3TO BOJAQ HMJIW B HeH 9TO-TO PacTBOPEHO.

TowHo Tax e TPYOHO W HE BCEITA MOKHO IO BHEITHEMY BHIY
MHEHEpAJOB CYIWTh, KaKHe XMMHYECKE DPACTBOPEHHEIE NpHMecH B
HEX cofepaTrca. Ecam Boy [MOCTAaTOYHO HOHpoOOBATE Ha BKYC,
9ro0Bl CKa3aTh, OE8BKYCHASA OHA, CONEHAS WM CIAfKasg, TO XUMH-
9eCKH{ AQHAJIN3 MWHEPANOB IPOM3BOAHTCH 3HAUMTENLHO CIOMEEE,
H 0CO0EHEO TPYAHO BHIEIHTH Te XHMHIECKHE HJIEMEHTHI, KOTOPHLE
OpAYYTCA B IYKAX MEHEDAJax.

CnosRHEIN, IIMEHEA OyTh CTPAECTBOBAHMIA IO pacmiaBaM H 0O
PacTBOpaM OPOIIM XWMWYECKEE SIEMEHTEH, OpeHie YeM B TOPHEIX
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HOPOJAaxX MIM B MUEEPAIBHHX JKUIAX OHA COENUHUIACH B TBEPHHIE
MEHepaJsl, Hamboiee yCTOMYMBEIE XAMmUecKme coefmHeHmA. Ha
5TOM HJIMHHOM IOYTH OHE HCHIBITANH MHOTO PAa3JIMYHEIX HpeBpaime-
mmii. BvecTe n HepasmywHO HpPOMIIm 3TOT HYTH TOJLKO Te, KOTOPHIE
0cobeHHO MOXO0m APYT HA APYyra.

A wem GonpIme CXONCTBO B XMMHIECKHX CBOMCTBAX JIBYX KaKHX-
In00 SJIEeMEHTOB, TeM TPYIESe HAWTH TAKYHD XEMUUECKYI0 DPeax-
L@, KOTOPO# mx MOmHO ObLIo OBl pasmesanTb. VI BoT HeKOTOpEHIE
pefxme 3IEMEHTHI, BMECTO TOrO YTOOHI BHIENMTHCA B BHME CBOUX
MHHEPAJIOB, PACTBOPHINCH, PACCESINCH MHOIAA DO MHOIEM MIEHE-
pajaM ApYyrEX XEMAYECKHX DHIEGMEHTOB; MOITOMY MEl W HA3HIBaeM
WX PaCcCessHHEIME 3JEeMEETaMH.

Yro e sTo 3a daeMeHTH? B 00bImeHHEOH MU3HE ¥ Oame Ha
MKOJBHEIX YPOKAX HO XMMHH O HEWX HE YCIHINAIND, XOTSI ¢ pas-
BATHEM TEeXHUKH 9TH 3JeMeHTHl Bce 6ojpmme m Godplme BXOJAT B
Ham 00mXOf.

9To ramnmil, WHAAK, TAUAMHA, KagM@A, FepMaHWii, CeJeH, Tel-
nyp, peEuit, pyomamii, mesmi, paguit, cKagEguii m radaumit. Mu me-
pegmcaunm TONbKo Hambolee XapaKTepHEIE, HO IPHA JKEJAHAH 3TOT
CHOECOK MOKEO OBLIO OB eIe YBEIWYIHTH.

[laBafite HocMOTpmM, Ie jXe U KaK BTH peJKme pPACCesHHEIe
DIEMEHTH HAXONATCSA B LIPHPOJE, KAK UeJOBEK HAYIMICH MX OT-
KpHIBATHL B APYTHX MEHEpalax ¥ Ife OHH yUOTpebisoTcs.

Bor mepen HaMm JeKuT REITOBATO-OYpHI MEHEDPAX, KOTODPHIA
B H3iI0oMe dacTo o6pasyeTr COBEPIIEHHO POBHEIE OiecTsAMme TPaHd.
MumEepan 5TOT HOBONBHO THAMKENHLH, HO BHEITHE MAaJj0 HAIOMHHAET
cobo10 pyay, XOTsA 5TO U PYAA.

JTOT MEWHEpAJ HASHIBAETCHA NWEKOBON 00MaHKoOi, muu, mHAYE,
canepaTom.

CoctaB ero 09eHnr OPOCT: HA OfUE AaTOM OWHKA LOPHXOTATCH
atoM cepel. Ho 9T0 TOfBKO OCHOBHOU (DOH, BTO TONBKO IJIABEHIE
coctaBHEIe gacTH. lIpocToTa COcTAaBa IUHKOBOX OOMAEKH TONBKO
Rayrymasca. Hcam Ham obpaser KeaTOBATO-OypEHIf, TOo pApyrue
o0pasmel HTOro e MmHEpaja MOryT OwHTh m OyphIME, H TEeMHO-
OypsIMu, B 9epHO-OYpHIMHE, B JajKe COBceM UePHHIME H TOTHA yiKe
06JafaT HACTOAIIAM METAIIAIECKHM OIECKOM.

B ueMm e meno?

OxaseiBaercd, 4To TeMHAd OKpPAcKa IUHKOBOH OOMAHKEM 3aBH-
CHT OT PAacTBOPEEHON B Hedl HpPHMECH CEepPHHCTOrO Kelesa: INUHKO-
Bhle OOMaHKH, He CONep/Ralime jxejiesa, HOYTH OECIBETHE HMIH
FKEJITOBATO-3€I€HOr0 M CBETIO-3XeNToro OBera. UeMm Ooxbime jxemle-
3a, TeM MeHee OKpalleHa NHHKOBAasS OOMAaHKA. 3HAYHT, B OTHOIIE-
HUHW jXele3a BePEEIM YKa3aTeleM CIY;KAT OKPAcKa BTOT0 MEEepa-
na. V3ygenme BHYTPEEHEr0 CTPOEHWs OHHEKOBOH OOMaHKE peHTIe-
HOBCKEMH JydYaM® IOKa3aJi0, YTO OTHEINbHEIE JaCTHIEl HOUHKA K
CepHl B Hell PACHONOMKEEEl TAK, YTO KAKABIM aTOM MUHKA OKPYKEH
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YeTHIPEMsA ATOMaMH CepH, a KaJKABIH aTOM CepH — UeTHPEMs?
aToMaMu IOHHKA.

1 BoT Ha MecTO OTHENLHEIX ATOMOB IHWHKA BCTAJO JKEIE30 H
BHI3BAJIO OKPACKY NIHMHKOBOH O0OMaHKH, OpHIEM AaTOMEI jKeje3sa
pacHmoJIOMKAANCH BHONHE PABHOMEDPHO, aTOM jKeje3a BCTAN HIR
BMECTO Ka:kIOro COTOLO aToMa OMEKA, MK BMECTO KayKIOr0 HATH-
HEEeCATOro, HJAW KaMIOr0 TPHANATOro, MABAMINATOrO, MECATOrO...
U BOT TYT-TO TOCTENPHMMHEIA XO3SMH — IUHK — 00pPATHICH K JKe-
ne3y m crasan: «He cimmkoM jam TH 3acenma MOI0 KBapTEpPY?»
XoTa semesa B IPHPOZKe ropasfo 0oJbime, IeM IUHKA, KEIE30
cmoco0HO 3aMemaTh NUEK B IWHKOBOM OOMaHKE TOJNBKO [0 W3BECT-
HOTO mpefenia; 0COGEHHOCTh, KOTOPYIO y4YeHEIe HAZEIBAIOT OTPAHE-
YeHHOH CMeCHMOCTEIO.

9ToT mpmMep MOKeT OBITH HCIONBL30BAH M eIle MAJs OXHOIO
MHTEPeCHOr0 CpaBHeHHA: HOMOGHO TOMY Kak B cBoOommoit Gapcy-
9refl Hope He Oymer mcKarh cebe ImpmioTa MeIBefb, IS KOTOPOrO
Ha 3uMy Hy;xHa ropaspmo Goxee mpocTopHas Gepiora, m BOCHOIb-
30BaThCHd €I0 MOTYT TOJABKO Onm3Kume mo pasMmepy 3BepH, Tak
¥ B NAEKOBO# oOMaHKe MeCTO IWHKA MOTYT 3aMemaTh TOJALKO
TE DIEMEHTHl, ATOMEl KOTOPHIX OJAM3KE @O 'pasMepy K aToMy
[UHKA.

1 B omExoBO#t 0OMaHKe MBI BCTpeYaeM W3 PENKUX PACCESHHBIX
SJIEMEHTOB KafMmil, TaNIWi, MEAWH, Tamaui, repMmagmii... Hax Bug-
HO, OUHK #ABIAETCA OYeHb TOCTENPHIMHHIM xo3AmHOM. Ho =He
TOJBKO IWHK, a TaKiKe W cepa CHoco0Ha, B BHAUMTENRHO, IIPABAA,
MeHBIIEH CTEeHeHW, OKA3HBATHL FOCTEIPHMMCTBO JBYM NPYIEM pefi-
KHM DacCegHHBIM DJIEMEHTAM — CeJeHY I Tedaypy.

Kak BmamTe, cocTaB IMHKOBOW OGMAaHKH OKa3hIBAETCA TOPA3io
Golee CIOKHEIM, TeM 9TO KayKeTca ¢ HEePBOTO B3TAANA. lIpmMepHO
TO jXe caMoe MOJKHO CKA3aTh W O TAK HA3LIBAEMEIX GIEKJIBIX PyHax,
U 0 METHOM KondefaHe (XaJIbKOOHPHTE), I O MHOTHX JPYTHX MH-
Hepajax.

Ho reoxmmmkm BHIACHMIZ eme MONOJHATEILHEIE 3aKOHOMEp-
HOCTH: OKAa3EIBAETCS, 4TO OOraThe jKelie30M WePHLIe NUHEKOBLIE 06-
MaHEKEm OOBIYHO KagMus IOYTH He COJepIKar, HO 3aTO GOraTsl WH-
OmeM, a HEOrfa M TepMaHHWeM, YTo TaJIMd HAKAOJIWBAETCsI IJIaB-
HeIM 00pa3oM B CBETI0-OYpHIX MWHKOBEHIX OOMaHKaxX, a KamgMmi —
B MemoBo-edTHX. CeleHoM m TeLIypoM oOwYHO Gorage TeMHO-
OKpaIleHHEe PasHOBHLHOCTH. Hak BuEmTe, APYKOa MEMIY XEMH-
9eCKIME 3JIeMEeHTaMu HEeONMHAKOBAs, H DAa3HEIE YCIOBHS, Pa3HEIe
COCeflA OWPENEJAIT 00010, KAKAX «KBAPTHPAHTOBY MOMKHO IOCE-
JUTh Ha IpeJHA3HAYEHHEOE MJIA IUHKA MECTO...

O6Hapy:xkeHme pemKUX pPACCeSHHHIX DIEMEETOB OKAa3HIBAETCH
NelIoOM He HPOCTHIM m TpebyeTr ocoObIX mpmeMOB. Bricokas meEmoCTE
3acTaBiseT HCKATh HMX [ajke TOIZIA, KOIZNA IHPOMEHT COHEepKa-
HUs mx oZeHb Man. Ha momomp OOBIYHOMY XEMWIECKOMY AHAIA3Y
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¢ ero Hambolee YCOBEPIIEHCTBOBAHHBIME METONAME X Hamboiee
QYBCTBUTENBHEIME XAMHOYECKAME pPEaKIUsAMH IPHUIIIA CHOEKTPO-
CKOONFYECKH M pPEeHTreHOXMMAUYECKHAH ABaJIM3El

Onm, me TpeGys CHOMKHHX XIMUYeCKHX DasfeleHWil, cmocoOHE!
€pa3y yKas3aTs, KAKHe ellle XUMUIECKIEe DJIIEMEHTE X B KaKUX KOJIH-
YecTBax HaxofATcd B NaHHOM MuHepade. I[mEKoBag oOMaHKa, CO-
nepsxamas Toneko 0,1 mpomenTa mMEREMSA, yiKe ABISETCA HE OUHKO-
BOH, a WHAWEBO PYyHo#, HOTOMY 9TO CTOMMOCTH HHIHWA, fajke IPH
TAKOM HEBEICOKOM €ro COTEepsKaHmm, 0OJNBINE, YeM CTOMMOCTEH BCETO
OUHKA..,

YeM e 3acHyRUIN PeTHAE PACCeSTHHEIE HIEMEHTEl TaKoe BHIU-
MaHWe, MOYeMY WMH TaK HHTEPecyloTCs, 4eM ONpeleligeTcs HIX
BEHICOKag NeHHocTs? OCHOBHAS HPHYMHA — 3TO CHENUPHIHOCTL WX
OpEMeHEHHs. JT0 Te CBoeobpasHele, OCOOEHHBIE CBOMCTBA, KOTO-
pPEIME 00JATAIOT WIM CAMH METAJLIBl, WM IPOXYKTH, IOJIydYeHHES
W3 X COeJHHEHWI.

Tax, oXmchr TOpHA CBETHTCS NOpH HAKANMBAHUE SAPKAM, OCJE-
ORTEJHHEIM CBETOM, YTO HAMJO0 DPUMEHEHHE B TIa30KaIMIBHEIX
CEeTKaXx.

Pybupmit m mesmit HaioT 3epKajia, JErKo HCIYCKAIOIMIAE SIEK-
TPOHEHI, 4TO JejlaeT mX He8aMeHWMHIME B (DOTO3JIEMEHTAX.

IlaBaiiTe mpociefuM, Tie W KaK IPHMEHAIOTCA PeTKIe MEeTal-
JH miId HX COeNWHEHWms, KOTOphle MOOBIBAIOTCH U3 TOJBKO dUTO
OONCAHHON IMUHKOBOM OOMaHKM.

Hapmmii... CBetno-ceprlil, CPABHATENRHO MATKHA M JETKOIJIAB-
Knii MeTaui, miaBmIcA OH npu Temmeparype 321°. Ho cromt ogmy
YacTh METAJIMYECKOro KamgMusA CINIaBUTH ¢ OMHOM 9YacTBIO ONOBA,
IBYMs YacTMH CBHHIA M 9eTHIPbMS BHCMYTa (KaMIHIH H3 3THX
MeTaJIoB miuasmresa mpum Temmeparype aime 200°), Kax HoXydUmT-
€5 CILIAB, M3BECTHEIA Ioj HasBammeM cmiasa Byma. Om munasmTes
OpH TeMmeparype Bcero Jmms 70°.

Tlogymaiite Toneko! Ecam cpenats
73 TAKOr'0 CIUIaBA YAWHYIO JIOMKKY X Ha-
9aTh pasMeIllmBaThH €10 Caxap, ONYIIeH-
HEIH B CTAKaH TOPAYEro 9aio, TO JOKKA
MOJKET pacIIaBUTHLCHA, H... HA JHE CTa-
KaHa, ©DOJ CJOeM 4Yas, ORajKeTcs
MuAKEi Merann! A mpm mpyrmx coot-
HOIIEHUSAX B CINAaBE TEX JKe YeTHIpex
METAIJIOB MOKHO NOJNYYHMTH cIiaB Jlm-
moBm4a — OH IJIaBATCHA BCETO
ammp mpu 55°! Bemp TakmM pacmias-
IeHEEIM MeTaJIOM Jajke PYKy cebe me
B gomosnemenmaz ¢ rauecmee 0GojemIE.,

AEMUGHYIY MEMAAL08 UCNOLD- JlerromiasKkme  MeTaJEI nprMe-
ayom yesuii uay py6udui ~ BAOTCH BO MHOrEX 00IacTAX TEXHHKM.
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IIposepra soavgfpamosoii Humu, Komopas cuiem 6 dAEKMPUUErKUT AAMNOUEAT.
Haeepry — cuaysm ceeprymozo cnupasdvic eonocka 60-eammmoil aamnouku,
yeeauuernblil 6 80 pas. Bruay — uenoeeueckuil €040c 048 CpaEHEHUR

Ectp Meranu, KOTOPHI B YHCTOM BHAE MOMKHO DPACIIABATH, HEp-
3a ero B pyKe. JT0 rajimii, ONWE N3 TeX PEJKAX DACCeSAHHEIX Hile-
MEHTOB, KOTOpHe HAXONATCA B IUHKOBOX ob6MaHKe (KpoMe TOrO,
rajimi BCTpeYaeTCs B CIIOJAX, B IMMHAX U elje B HEKOTOPHIX MH-
HepaJjax).

TFanamit nnasmtes Beero aums upum 30° G, m mocie pryTH, KOTO-
pag nnasmTes npm Mupyce 39°, ramnmii sBifeTcCH ONHEM K3 HaW-
GoJiee JIGTKOMIABKWX METAJJIOB U YCHENIHO 3aMeHdeT OPH STOM
PTyTh, IApH KOTOPOi, KaK MSBECTHO, OY€Hb SOBHTEI, YeTr0 HEIB3H
ckasarp mpo ramnmii. IlosToMy ramnmi, Kax m PIYTH, MOMKET OHITH
OpEMeHeH B IPOM3BOJCTBE TEPMOMETPOB, HO €CIH PTYTHEIME TEp-
MoMeTpaM: OOBIYHO MO/KHO H3MEPATH TeMImepaTtypy or muHyc 40
no mroc 360° Korma pTYThH 3aKUIAET, FANIHEBEIME TEPMOMETPaMO
MOJKHO H3MepATh Temueparypy ot mioc 30° o TeMmepaTypsl pas-
MArdeHns cTekaa, To ecth go 700—900° a ecua B3aTh KBapmeBoe
crexno, To  mo 1500° Tak Kax rajmil 3aKEOAeT IpPH TEMIEPaTy-
pe 2 300°.

Ecim cTekno mus TpybOoK TAKWX TEePMOMETPOB B3ATH CHENEAIB-
Hoe, OTHEYHOPHOE, TO TAKAM TEPMOMETPOM MOKHO M3MEpPATH TeM-
HmepaTypy IIaMeHN WJIH TeMIEepaTypy MHOTMX METaJuIOB B pac-
NJIaBICHHOM COCTOAHMH.

Kcratm, y ramnms ecTh emie OJHA HHTEPECHas OCOGEHHOCTD:
nomo6HO TOMY, Kak Boja TsaKelee JbJa, M IOSTOMY HBIHHHL
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MJIABAIOT HA BOJAe, TAK U TBEPAHIA MeTaIINIeCKAH ralljinii jerde, 1eMm
paCIIaBIEHHE, I CHOCO0EH INIABAaTh HA FRHMKOM TadIdM.

9r1a pemkag ocofeHHOCTH IPHCYINA eIle BHCMYTY, mapadmay,
TyTyHy. ¥ BCex jKe OCTAalbHEIX BeIecTB — HaoOOpOT: TBephoe Be-
IMEeCTBO NN IJABJIGHAW TOHET B COOCTBEHHOM pACIIIABe.

Ho BepmeMcs K KagME0. 9TOT MeTajll, KpOMe LEHHBIX JIETKO-
IUIaBKEX CIJIABOB, IIPHMEHSETCS B TPAMBAHOM XO03SICTBE.

Ipuxommnoch Im BaM BHAeTH CTapyi TpamBaiEyn ayry? Ha-
Koii ray6orumit sxeno0 oOpasyercs B Hell B pesysibTaTe IMOCTOSEHOIO
Tperma o npoBox! Tak sKe m3HAIIMBAETCA W TPAMBAMHBIA IPOBO,
0 KOTOpHI# TpeTcs AyTa.

U BoT OKasmBaercs, 4TO0 HOCTATOYHO HPMOABHTH BCEro JHMINE
1% w=agMps, 4uToOH W3HAIMMBAEMOCTH ILPOBOMNOB SHAUATEIHHO
yMeHBIMMIACh., agMumii B TpaMBaiiHOM X03diicTBe NpPHMeHAETCA
ele JJad NONYY4eHMA IBETHEIX CTEKOJ [IA CUTHANBLHEIX (DOHApDeH.
Ilpmbasienne CcepEMCTOr0 KAafMHA K CTEKIY BEISHIBAET OKPACKY
CTeKJa B KPAcWUBEIN JKENTHIM IBET, a CEJEeHHCTOr0 KagMmsg — B
KpaCHBIA NBET.

IlpuMeHeEne wWHAWsi HEe MeHee HHTEPECHO, I6M IPEMeHEHHe
KaaMus.

N3BecTHO, 4TO CIIABEI, CONEp/KAIMEe MeRb, 0YEHL OBICTPO U
CHJBHO pa3pyImaloTcs OO HelCTBmEeM COJNEHOH MOPCKOH BOJHL
" Tem me MeHee He BCEITa MOJKHO 9TH CHNABHl 3aMEHHATH XHMH-
geckn Goliee yCTOMIMBHIME BEIIECTBAMH, KOTODHIE TPeOYTCH IS
TMOJBONHHKIX JIORKOK m TImppocamoxeroB. (OXaselBaeTcs, YTO €CIH
opu0aBATE K 9TAM CONIaBaM OYeHBL HEOOJBINOE KONWIeCTBO WHAUA,
TO WX YCTOAYMBOCTH HO OTHOIIGHWIO K XHMHUYECKOMY [HelcTBHIO
colleHO#t BOAMEI MOps 3HAYATENBLHO BO3PACTeT.

IlpnbaBsnerne MeTanIMIeCKOro WMHAWS K cepebpy 3HAUMTENIHHO
MOBHIMAET €ro OJIeCK, TO 6CTh TIOBHIAET 6T'0 OTPAKATENBHYIO CIO-
CcO0HOCTE. DTO CBOMCTBO MCHOJB30BAHO B MPOMSBOACTBE 3ePKAJ A
IPOKEKTOPOB: WHAMI, COTEp;KAIMuiicsa B 3epKaje, 3aMETHO YCHIIH-
BaeT CBET IPOKEKTOpA.

CoBepmeHEO HEORHUJAHHBIMA CBOWCTBAME O00JafaeT pemrmit
PacCessHHEIN BIE€MeHT CelleH, ONmmaimuil pOACTEeHHNK CEePEl, 00HIY-
HO NIPHCYTCTBYIOIMUA B MAaNbIX KOJHYECTBAX B CEPHHECTHIX pyAax.

B 3aBmcmMOCTH OT OCBEIMEHHOCTH CEIEH PE3KO M3MEHSAET CBOIO
5JIEKTPOIPOBOXHOCTE. JTO CBOMCTBO CENEHA HCHOJNB3YETCA B TeX-
HEKe Tepefawdm m306paskeHmit mo Temerpady m papmmo. Ha »srom
OOCTPOEHSI MHOIWE ABTOMATH4ecK:me KOHTPOJNEDPH, pPerucTPupyIo-
IZe CBeTJIHle WIM TeMHEe IeTatm HA KoHBeiiepe. Hakomem, Toamoe
M3MEDEHIEe OCBEIIEHHOCTH CTAJ0 BO3MOKHEIM TOJBKO Giaromaps
Celeny.

Ipyroe BajkHOe HOpEMeHEHHme CejieHa — B IIPOM3BOJICTBE WUHC-
Toro, 6ecoBerHOro crexna. CTexno OGHIYHO BApUTCS U3 KBApUEBOTO
HecKa, m3BeCTH W IIesoud (COfa WM cepHOKMcIbE Hatpmit). Ilecox
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cTaparoTca 6paTh BOBMOKHO Gojee UHCTHIA, 0COGEHHO He cofepka-
i 3enesa, TOTOMY 9TO 7Keje30 B CTEKJIE HPHAAeT €My 3eJeHO0Ba-
THI OTTEHOK, KOTOPHIM, HampmMmep, o6iagaer GYTHUIOYHOE CTEKIO.

JlocTaTouHO HMYTOKHKIX KOJHXYECTB jKeje3a, ITOOBI 9Ta OKpac-
Ka moABmIach. A [jiA OKOHHHX CTEKON HYKHO umcToe, 6ecrBeTHOE
CTERJIO; elle JYYMero KauecTBA CTEKJIO HEOOXOTEMO [isg OYKOB, O
COBEpITEHHO (e3yKOPW3HEHHOE CTEKNO HYIKHO MIA ONTHYECKHX
npuGOPOB: MUKPOCKONOB, OMHOKJIEH, TeleckomoB. Eciam mpmbaBmTh
B pacILIaBIEHHOE CTEKIO CEJeHHCTOKECJIOrO HATPHA, TO CeJIeH BXO-
OAT B XIMEYECKOe COeNWHEHWE C JKeJe30M, m3BJIeKas ero TeM ca-
MBIM W3 CTEKOJBHOTO pAcHiaBa, W MOJydYaeTcs IpeKpacHoe Oec-
OBETHOE CTECKIO.

Jlna npomsBOACTBA CHENUANLHEIX ONTHIECKZEX NPHOOPOB, A
CBETOCHIBHEIX OWMHOKJEH, HAIOIMNX CHIBHOE yBeJIHUeEWe, IJs CBe-
TOCHABEHX (DOTOAMIAPATOB CTEKIO0 NOMKHO 00NajaTh emme PAAOM
coenmanbHEIX CBO#cTB. Ml aT0 mocTmraerca npmOaBieHWEeM B He-
0ONBIMEX KOJMYECTBAX ABYOKECH T€PMAHWA.

TepManmit — 570 OfmH ©3 PERKEX pACCESHHEIX DIEMEHTOB,
KOTOpEI, KaK W CEeJeH, HPHCYTCTBYeT B MAJNEIX KOJIHYECTBAX B
HEKOTOPHIX PAa3HOBMAHOCTSX NUHKOBEIX 06MaHOK. I'epMmammil BeTpe-
gaeTcsa TaKe B HEKOTODHIX COPTaX KaMeHHoro yragd l.

Nrax, MBI TO3HAKOMANNCH C TeM, KAK PeKHE PACCEAHHEIE DIe-
MEeHTEl BeoyT cefd B MumHepanax m pyrax. MH mo3HaKoMminch
¢ HEKOTOPHIMHE CBOMCTBAMH 9THX HEOOHYHBIX METAJJIOB U HX CBOE-
00pas3HHIM OPEMEHEHUEM.

BajgHOCTH 5THX IpuEMeHEHWH OOBACHAET HAM, DOIEMY IEOXH-
MU yHIeideT MHOTO BHAMAHHS PEIKAM PACCESHHEIM 5JIeMEHTaM.

! B mociiegEme Iofn repMaHWi HamreJ BechMa IIMPOKOe IPEMEHEHAe B
IPOMBINIJIEEHOCTH IOJYIPOBOJHAKOB.— Ped.



Hcemopusa amoma 6 npupode

METEOPHTHI — BECTHHRH
BCEJEHHOil

eMHasa OesnynHaa HOYb. lloracim mocienHme oTbieck:

BeuepHeit 3apm. flpro 3aropemmcr 3Besgel B Gecmpe-

HennpHoil rayOmHe HeGECHOIO CBOJA, MEPEIMBAACh U
Mepuas pAasSHONBETHHIME Jy4ammu. Mano-moMany yTHX W IOyM B
cexernnax. Hpyrom cioBmo Bce 3aMepsio B HOYHOH THITWHE, JHWIODL
cralHi BETEPOK eile CILIMHO KONHIMIET JUCTBY HA JEPeBBAX...

Bropyr Bce osapmioch sipkmM, TpememymuM cBetoM. CrpeMmm-
TeJbHO HpOHeccs Ho HeOy OTHEeHHHIA INap, PACCHINABIINA MCKPH X
ocTaBHBmMu# mocie cebs cnabo cBerammiicd, Kax Ol TYMaHEELH
caen. Illap morac, He JoJeTeB [0 TOPH30HTA, TAK sKe MIHOBEHHO,
KaK 7 HDOABHJCH, W CHOBA BCe MOrPY3MIoch B HOUYHOW Mpax. Ho me
OpOIINI0 ¥ HEeCKOJIBKAX MEHYT, KAK Pa3falHCh OTPHIBECTHIE YHAPH,
CIOBHO B3DEIBEI WJIM BHICTPEJNHl W3 TSIKENBIX opydmit. IloToMm mo-
CJABIMIANICA FPOXOT, TPECK W HPONOIKATENLHHIM, HOCTENEHHO YTH-
XaIMAi Iy,

Hapeproe, xoMy-1mb0 m3 HAammX 9Y@TaTedel MPHXOOWIOCH BH-
OeTs ommcaHEoe siBieHme. Ho wro 310 Takoe? Uto 3TO 3a OrHEH-
HLIfl OIap B OTKYHA OH IOSBHJICA?

B memnnaneTHOM HpoCTpaHCTBE, KpOMe NeBATH OOJBIIEX ILIa-
Her: Mepxypusa, Bemeps:, 3emum, Mapca, YOmmrepa, Carypma,
Ypara, Henrysa m Ilnytora !, ammercs Bokpyr CoxEma Goabmoe
9HCI0 MAJEIX IJaHeT, WM ACTePOHKOB. Temepsr M3BECTHO CBEHIMIE
1605 acrepommos, ms KoTopeix camslit Gomemoit, Ilepepa, mmeer
Amamerp B 770 KEIOMETDOB, a HONEPEYHVK HAWMEHBIIEro, ATOHH-

o ! TlnameTH mepeYACICHE B IOPAAKE YBeJAHISHHS DACCTOANHSA O HAX OT
OJIHI[A.
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ca, PaBeH BCErO JIMIb OHOMY KKJIO-
merpy. Hecommemmo, 49ro cymecT-
ByeT GeCcYmCIeHHOEe MHOKECTBO erle
Gonee MeIkmx actepomyoB. Ux mome-
PeUHUKH M3MEPAIOTCA yiKe MeTpaMiu
B ke caETEMeTpaMu. B cymuocTm
9TO yKe He ILIAHETHl, & CKOpee 006-
JOMKE CKal WA KaMHE ¥ MeIKue
KDPYIHHKE, KOTODHIE MOKHO Jarke
OOJOMHATH Ha Jafonb. Hakme sxe 31O
mrageTs? VIx Mu me yBEOmM ¢ 3eM-
IO [ajke B CaMble CHIBHEIE TEJIECKO-
oo, VIx HasweIBAalOT METEOPHBIMHE Te-
JaMm, 7 Bcé OHH HE HMeEIOT Ipa-
BHNBRHON mapooOpasuoit (opMEI, a
NpefcTaBignT coboil 06IOMKH.

BonpmmucTBO KpynmHHEIX acrepo-
upos pgpmmerca Boxpyr ComHna,
RayKOBEIH IO CBOEH OIpeflelleEHOM
opbuTe, B IPOCTPAHCTBE MERLY Op-
6uramm Mapca m IOnmrepa. 3pmech
OHZ B COBOKYIHOCTH 00pasyioT TaK HASHBAEMBIA «IOACY» ACTEPOH-
noB. OpOUTH OrPOMHOIrO YMCIA MEIKUX ACTEPOWIOB HIK METEOPHEIX
Tesl BHIXO[AT 3a mpefelsl sToro mosca. OHm mepeceKalT OpOMTHI
GonpIuEX HIaHET, B ToM umciae m Hamel 3eman. Cosepmas cBow
nemxernsa Boxpyr Commma, 3emis m MeTeopHOe TeJO0 MOIYT OKa-
3aThCA OJJHOBPEMEHHO Ha II6PEeCeYeHnnu CBOUX 0pOHT. B aToT MOMeHT
MeTeOpHOE TeJO U BXOIHT B aTMoC(hepHY0 0G0N0YIKY 3eMIH, BEIBH-
Bad MosABIeHHEEe Ha Hebe OTHEHHOTO MAapa, Ha3EBaeMoro GOIMoM.

MeTteoproe Teno mpum BieTe B aTMocdepy MOINIO [BHTATHCH B
ME;RIIAHETHOM IPOCTPAHCTEE HABCTPeLy 3eMie. B sToM ciydae
CKOpPOCTE BJeTa €ro MOjxeT OLITh IPe3BHYAHO G0XBINOH, mocTHras
70 n Gomee KmioMeTpoB B ceKyHOy. Ecim sie MeTeopHOE TeN0 ABH-
rajJoch B TOM jKe HAIPaBICHMW, KAK M HAIOA 3eMIsA, TO eCThb OBLIO
«JIOTOHAOIAMY KXW «TOTOHAEMEBIM», TO €ro HAJalbHAS CKOPOCTH
paBua npmGuamsmrensEo 11 M B cexymmy. Ho m Taras, mammeHB-
masi, CKOpPOCTb OYEHHL BeJIWKA; OHA BO MHOTO pPa3 IIPEBOCXOIHUT
CKOPOCTSH CHAapsaAfa WIX IIyJH.

Benencrsne Tawoif Gonbmoil, Kak TOBOPAT, KOCMHYECKOH, CKO-
pocTH BieTeBmee B aTMocepy MeTeOpHOE Tel0 HCIEITHIBAET CHIIb-
HOe comporuBieHme Bosmyxa. aske Ha Bricore 100—120 kM map
IOBEPXHOCTBI0 3eMiId, e, KaK MH 3HaeM, atMocdepa Ipes3BHYaii-
HO pa3perxeHa, CONPOTHUBICHHE OKA3HIBAETCS HACTONLKO 3HAYM-
TeJbHBIM, YTO HOBEPXHOCTH METEODHOI'0 Tejla HAarpeBaeTcs MO
HECKOIBKUX THICAY TPagyCcoB W HAYMHAET CBETHThCA. PackanseT-
Cc W BO3AYX, OKPYMHAOIMuil MeTeOpHOe Telo. B sToT MOMEHT
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¥ mogBjserTca Ha He0e CTPEMUTENbHO HECYIMHUHCS OTHEHHHIH map —
6oxmn. O mpepcrasiser co0oil pacKaJeHHYI0 Ia30BYI0 000J0IKY
BOKDPYT METEOPHOTO Teja. BeTpeurbie HOTOKM BOSKYXA CTPEMHUTEINb-
HO CPHIBAIOT HENpepHBHO PACIIABJIANINEecs ¢ MOBEPXHOCTH Belle-
CTBO METEOPHOTO Tejia m pasbpeIsTmBAajOT €ro Ha MeJpuaiimme
KaIleapKu. 3aTBepieBas B Bufe IMAPHKOB, 5TH KAaIeIbKH 00pasymoT
TOT Kak OBl OBIMEBINA cJjej, KOTOPHIl ocTaeTcd HO HYTH JABHFKCHHS
6onmpma. Ha BricoTe oxomo 50—60 M maj 3eMHON IOBEPXHOCTHIO,
rme atMocepa CTAHOBHTCH YiKe [OCTATOYHO IVIOTHOH [JIsA TOrO,
97068l B HEH MOIJIM PAaCHPOCTPAHATHCS 3BYKOBBIE BOJHEI, BOKPYT
MeTeopHOro Tella o0pasyeTcs Tak HaskBaeMas OajImcTHmIecKas
ponra. Oma mpefcrasiser co6oil YIIIOTHEHHHIA CI0i BO3AyXa Heperw,
MeTeOpHHIM TeioM. JocTArasg 3eMHOH IIOBEPXHOCTH, OAJIHCTAEE-
CKasg BOJHA HPOMSBONHUT YAAPH, IPOXOT H IyJ, KOTOpHIE OBIBAIOT
CHBIMIHEL COYCTS HECKOJILKO MEUHYT IOCIe M39e3HOBeHMs Oonmya.

CrpeMuTedrHO0 OPOHMKASA BO Bee Oojiee IJIOTHBIE HHIKHHE CJIOM
aTMoc(epsl, MeTEOpHOe TeJX0 WCHHTHIBaeT OHICTPO HapacTaiomee
COOpPOTHBIEGHFE BO3AYyXa. [|BMIKeHMe €ro TOPMOSHWTCH, W HA BHICOTE
oxono 10—20 KM OHO TepseT CBOI KOCMHYECKYI0 CKOpocTh. Me-
TE€OPHOE Tejo Kak Obl «BA3HET» B BO3NYXE. JTOT YYACTOK €ro myTH
HA3EIBAETCA «00NACTBIO0 BafepyKKm». 3Hech OpEeKpamaercs Harpe-
BaHHE I PaspylleHme MeTeopHOro Teja. Ecim 0HO He ycHeIo moi-
HOCTBI0 Pa3pyIIUTHLCA, TO pACIIABACHHBIM HA €r0 IDOBEPXHOCTH
TOHKHiA ¢I0# GEICTPO OXJAKEAETCS, 3aTBEPAEBACT U MPEeBPAINaeTCs
B xopy. PackanerHas razoBas 006010YKa BOKPYT METEOPHOLO Teja
mcde3aeT. BmecTe ¢ Hew mcUesaeT m JeTeBmmit mo mHeOy OGosam.
OcraTox e METEODHOTO TeJa, IOKPHITHIA KOPOA IIaBieHHH, Ha-
Jaer mocie obxacTd BafEPKKM MOYTH BePTHKAILHO, HONIMHSACH
OPUTIKeHNI0 3eMiun. JTOT YHABMNA Ha 3eMII0 KYCOK METeOPHOTO
Tejla m HAa3HBAETCA METEOPHTOM.

Han6oxnee siprme Goimpsl HAGMIOMAIOT [AarKe MHEM IOpPHA IOIHOM
connegHoM cBete. Oco0EHHO XOpPOMIO BHUHEL OCTABIACMEIE HMHO
clefbl B BHEe OBIMHOM TOJOCH. ITH CIeOul MOMKHO HAOJOIATH B
TeYeHme MHOTMX MUHYT B HHOIMA HasKe CBEIIIE daca.

Ilop BamsEmeM CHIBHBIX BOBLYIIHHIX TEYeHM B BEPXHHX CJO-
Ax atMoc(eps, HAaOPaBIeHHHIX HA PA3HEIX BHICOTAX B PasHBIX
HaOpaBJeHWAX, cley Ooimpa, CHadYala NOPAMOAMHEHHEIH, NocTe-
meEHO wCKpuBAsgerca. OH, CIOBHO JereEJapHBIA HCHONHHCKEH
8Meli, mpocTmpaercs mo He6y W WcUesaeT, paspeBascCh HA KIOYBA.

Bonmper m ocrTaBiAeMEle EMH CIENH X HOPOAMIN B HApOJe Je-
TeH[(Hl 0 IolleTax OTHEHHEIX 3MeeB W CKas3Ky o 3Mee 'opoiHmige.

fpxme Goampmer mosABIAOTCA MOBOABHO peixo. Ho BoT MeTeopw:,
HIW, KAK HX elle HA3HBAIOT, (HANAIOMKE 3Be37HI», HABEPHOE, BU-
felw MHOTHE HAIlX YUTATENH.

Mereoper o6pasyiorcsa npm BieTe B atMocdepy M3 MeKIIAHET-
HOT0 IpPOCTPAHCTBA METEOPHHIX TeJ O9eHb MAaJleHBKMX PasMepoB,
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BecoM B Joim I'pamMa. Taxme MeTEeOpHBIe TeNa-KPYIHHKH IIOJHO-
CTBI0 paspymanTcsa B arMocdepe @ He JOCTHrAIOT 3eMEOH moBepx-
HOCTH.

Temepe MbI IO3EAKOMHMCH HOAPOOHO € METEOPHTAMH, HTHMHE
BECTHHKAMK BCEJIEEEOH, UPHWINeNbIAMU W3 MEKILUIAHETEOIO IpPo-
CTpaHCTBA.

B Murepanornueckom mysee Axamemmn mayk CCCP B Mockse
IoMeImaeTcsa caMaA KpyHOHAs B Haldell cTpaHe W Jy4mas B MEpe
KONJIeKIAs1 METEOPHTOB. 3LECh MMEETCH MHOTO PeTKAX METEOPHTOB,
HMEIOIUX Te HMIW HHBIE 0COOEHHOCTH.

B Gonemom cBetiioM 3ajie My3es, B MHOTOYHCIAEHHEIX €T0 BHT-
PUEAX MOKHO BHNETHL YyHecHEE oOpasmel KaMHe#; 0 MHOTHX H3
EHX paccKaseiBaerca B 9roit KEmre. OHm mOpajkaioT CBoeil pasHO-
IBETHO#, IOpPOM 0YeH®L ApPKoH oKpackoir. Ho mapamy ¢ TtaxmMmm
OPHUBIEKAIOMYMA B30pP KaMHSAMH B 0COOBIX BHTPHHAX BHIHEI Ka-
KHe-To OJHOOOpa3HEIe, CepEle, GypEle M 9YEpHBIE KAMHE U KYCKH
9acTHYHO MOPIKABEBINEro yKexe3a. UTo 9TO 3a HeB3pAUYHEIE IKCIO-
gatel? Jla Beme 9T0 m ecTh MeTeopmThl! JloNro-moiro, membie MumJ-
JmapHHl JeT OYTEMEecTBOBAIM OHE B MEKILIAHETHOM HPOCTPAHCTBE
7, BaKOHe:N, OPHW BCTpede ¢ 3eMieil IPEKPATHIN CBOE CTPAHCTBO-
BaHWE.

MeteopuTsl HpeHCTaBAAIT €000 €IEHCTBEHHOE BHE-
3€MHOe BeI[eCTBO, KOTOPOE MBI MOKeM HM3y4aTh B HAMIAX
nabopaTopuAX HEHNOCPEJCTBEHHO, HPWMEHSA COBPEMEHHEE CIOK-
Hefimme METONHI HCCIENOBAHAA W ammapatypy. MBI MosKeM fmep-
HATh METEOPHUTHl B PYKAaX, ONPEfelddATh WX XAMUYECKAH M MHUHE-
PANIOTHYECKUA COCTaB, M3YYATh WX CHOKHYI0 CTPYKTYPY U (uamwde-
cxme cBoiicTBa. OHHE DACKPHIBAIOT Iepel HAMH 3aMETaTelbHEIE
CTPaHWIH U3 MCTOPHN BCENEHHOH U 9Bojomum Hebecueix tesn. OHm
MOTyT paccKasaTb HAM 0 MHOTHX HETEPECHEeHAMnX X YAABUTEILHEIX
sBIEHUAX, COBEpINAIOMHUXCHA 3a OpemelaMm Hamei Semiu. Eme
MHOroe HOKa OCTAETCA B METEOPHTaX He OTKPLITHIM, & HEKOTOpHIE
AHETEpeCHbHe 0COOEHHOCTH HX He HONYYWIN em[e OKOHYATEIBHOrO
o0bacEerna. OpEaro yrryOaeHHEIE HCCIEHOBAHEMA METEOPHTOB C
KajgeIM TOMOM TOJYYAIT Bce OoibIIee PasBHTHE, W BCEe MHONHEE
CTAHOBATCA HAINKM IPEJCTABIEHWS O METEOPHTAX.

MereopuTer mopmpaspensAoTCH HA KeJde3HEBIe, KaMeH-
EBHEe U K€l e30KaMeHEHGE e j/lere3HEe METEOPATHL COCTOAT
73 conaBa jKene3a ¢ HmxemeM. OHm majfaloT 3HAUMTENBHO peske,
uem KaMeHHEIe. Tak, Ha Kaxmple 16 KaMeHHBIX MereopmToB B
CpefHEM IajaeT JHWIOb OMUH jKeje3HEld. Emme pesxe mamaror smexe-
30KaMeHHEe METEOPHUTEL

Bor mepen maMm wepHSBIA O0OJOMOK EHEIPABHIBHOK (HOPMEL
910 KaMeEHHH Mereopmt KysHemoBo !, ymasmuit B 3Samagmoit

! Raxapifi MeTeOpHT MOXydaeT HASBAHWC IO HA3BAHHIO IACCICHIOIO
NYHKTa, Oamualimero ¥ MecTy ero IMafeHHdA.
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Cu6mpn 26 mMasn 1932 r.; om Be-
cUT HeMHOrZM Oojee IBYX C mO-
JOBMHON KHJOIPAMMOB H €O
BCeX CTOPOH HIOKDEHIT YEpHOMN
Kopoil miaBieHns. Jlmme B ofI-
HOM MeCTe Ha HeM MMeeTcs He-
00NBIIOH OTKOJ, I 3IECH BUTHO
BHyTpeHHee  HeHelbHO-Cepoe
BeI[eCTBO METEOPHTA.

Ilo BHemmeMy BHLY OHO
HOYTH HHYEeM He OTInYaeTcs
oT 3eMHBIX ropHEEIX mopof. Ho.
BCMATPHEAACH BHAMATEJIBHO B
W3JI0M, MOJKHO 3aMETHTH MHO-
TOYHNCICHHEE Menb4aiimue
OecTKn, pPacCesAHHEIE B BeIIe-
CTBe MeTeopwTa. JTO BKIIOYE-
HOA  HEKEIHWCTOTO  jKejesa
(cmmaBa jelesa ¢ HEKeJEM).
Cpenn Takmx BKIOYEHHN BHL-
HEl GecTkE GPOH30BO-FKEITOr0
nBeTa, 9TO MEHEDAX TPORIUT,
XIMIIECKOe COeTUHEHIE JKee-
3a ¢ cepoit. Hapsany ¢ TpomamToM BCTpPEHaOTCA BKIIOYEHNA APYrOro,
Golee CBETIOro Ha BHJ MEHEPAla — COeNHHEHWS jKexeda ¢ gocdo-
pOM, Ha3LIBAEMOTrO HIpeiGep3mToM.

Ha m3noMe BmEHO, 4TO Kopa IIABIEHWS, MOKPHIBAKOIAg Me-
TEOpPHT, OUYeHb TOHKA, €€ TONMIMHA He LIPEBHINAEeT HEeCATHIX Hoxei
mmmMmerpa. IlpnBirekalor BEEMaEde cBoeoOpasHEIE, TO OKDYTIHIE,
TO HECKOJBKO BEITAHYTHE AMKH HA HOBEPXHOCTH METEOPHTA, HAHO-
MHUHAIOMUE CIENbl HAJBIeB. JTH AMKHA HABEIBAIOTCA perMar-
amuntamn OEn o6pasyloTcd HA MeTeopmTax B pe3ynbTaTe BO3-
neficTBAA HA HUX OTHENBHEIX PACKAJIEHHHX Ta30BEIX CTPYHl BO Bpe-
Msa IBUIKEHmA B artMmocdepe ¢ KOCMHYECKOH CKOpocThio. KHopa
IJTABIEHASA W PErMariImOTHL SABIAIOTCS OCHOBHEIME HpPU3HAKAME
METEeOpPHUTOB.

A BoT Jemmr Apyroi KamemHbIA MereopuT. OH HaMONOBHAEY 00-
KOJIOT, ¥ Ha MecTe W3J0Ma BHIHO TAaKOe jKe UepHOe BHYTpPEHHEee
BEI[eCTBO METEOPWTA, KAK M €ro Kopa MIaBIeHZd. JTO TAK HA3H-
BaeMelii yramereiit  xompgpmr Crapoe Bopmckwro, ymasmmi
20 ampexnss 1930 r. 8 Operbyprekoit o6macTn. ITOT METEOPUT EMEET
ele m Apyrme 3aMedYaTelbHEbIe 0COOEHHOCTH, ¢ KOTOPHIMEA MEI IO-
3HAKOMEMCs Jajee.

Pagom ¢ 3TmM MeTeopWTOM I€KUT KAMEHHBIM METEODHT IIOUTH
coBceM benoro mBera Kak BHYTpH (Ha MecTax M3II0OMa), TaK W CHA-
py#u (mBeT Kopel miasmeHwms). drto Mereoput Crapoe Ilecws-
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moe, ymaemuii B Hypramcroi#t obnmactm 2 oxtabps 1933 r. Ilocxme
ero majeEms OBLIO HANJEHO CBEHIIE AECATKA OTAENBHHIX KaMHEH.
ofImmM BecoM OKOJO 3!/ KT. DTOT METEOPHT OTIMYAETCA XPYIKO-
crpi0. OB Jerxo KpOMIHTCH faske IpPH JeTKOM H&yKATHH HAbIEB.
YauBrATedbEO, KaK TAKOW XPYOKHH METEOPHT CMOT IIPEOJONeTh
OTPOMHOE CONpPOTHBICHHE 36MHOII arMoc(epsl, He PACCHINABIIHACH
B IECOK, KOTa OH CTPEMHTEIBHO MPOHOCHICI B HEH ¢ KOCMHUIECKOH
cxopocteio. Ho, okaspiBaercs, Bce Me0 B TOM, ITO ero 00JacTh
3aJIepIKKN OKA3ajach PACIONOKEEHO} BBICOKO HAJ IIOBEPXHOCTHIO
3eMim B CHILHO PaspesKeHnoM ciioe arMocepsl, HA BEHcoTe 43 KM.

IIpomomxaeM Hame 3HAKOMCTBO C METEOPHTEOH KOMIEKOHeH.
B cocemmeit BuTpmHe BMAHEI TPYNILI KaMHe# DPAasEBIX PasMepoB M
KaMHH, IMeIINEe HempaBUIbEBIE (DOPMEL.

Ha BmTpmEe mMeerTcs Eapgomch: «MeTeopnmTHEIE MOMOE».

OKa3pIBaeTCA, METEOPEEI® Tejla OPH ABHIKEENH B 36MEOH aTMO-
cepe ¢ KoCMEUECKON CKOPOCTBHIO IIOYTH BCETJa PACKAJIEIBAIOTCH
Ha OTHEILHEIEe YacTH, KOTOPHIe PACCEMBAIOTCA IO 36MHOM TOBEpX-
HOCTH. JTO PAaCKaJHIBAEME MPOMCXONUT BCIEICTBEE HEENPABAIBLHOM
$OPMEI METEOPHHIX TeJ, a OTCIONA — BCIEACTBHE HEPaBHOMEPHOIO
JaBIEHASA BO3AyXa HA €0 IMOBEPXHOCTE.

Crmygasock, 4To Ha 3eMII0 BHIIANANN HACTOSAIIHE KAMEHHEIE
TOKLH, IOcie KOTOPHIX COOMpasu MHOTHE THICAYH OTHENLHBIX He-
fONBIMIEX METEOPHTOB.

Camuit o0masaEI MeTeopuTHER HoKab Beinaix 8 CIIIA 19 mona
1912 r., okomo Mecreura [onbpyk. 3meck, Ha IIOMATH OKOJIO 4 KM?,
om0 cobpamo 16 000 ramueif, o6muM Becom B 218 xr.

B BmTpmHe MEI BUAEM XKaMHH MeTEOPUTHOro moaaA IlepBo-
Maiicknii ITocemox. 9to ommeE un3 Hambojee OOMILHBIX KaMEHEEBIX
MeTEOPHTHHIX HOfeil B mameit crpame. O Boman B VBamOBCKoi
obnactn 26 mewabpsa 1933 r., mpmuem mHa mmomamz oxoigo 20 rm?
68110 cobpano 97 Kammel, obmuMm BecoM oxoio 50 r.

Bonrmoe yzactme B cGope 5TOT0 METEOPHTHOILO MOMES IPUHS-
am ygammecsa mKojg. MeTeopuTHEI MoabL Beiman smMoi. IToatomy
OTHeNbHBIE METEOPHTH, HPOONB CHErOBOH MOKPOB, 3aJePHAJNChL Ha
IOBEPXHOCTH MEP3J0H 3eMiim. JTO MO3BOJNMIO CPABHATEILEO JEIKO
co0paTh MeTEeOPWTH Ha M[ojie BECHOW HA CJAEIYIIHH Tof, KaK
TOJIBKO COIIeN CHeT.

B mysee, pamom ¢ KaMEAME MeTeopHTHOro Hokaa Ilepsomai-
cxmii Tlocesow, JNemar KaMAW [APYTOL0 METEOPHTHOTO MOMII —
Hosraesnit Xyrop, smmasmero 9 oxrabps 1938 r. B Cranms-
croli ob6macTnm. OTH KaMHMA OTIAMYAIOTCA OOIBINEM pasMepoMm, I Hau-
Oonee rpymHble m3 HEX BecaT 32, 21, 19 xr, a o6mmit Bec Bcex
cobpammrix 13 Kammueit cocraBuser 107 Kr.

VETepecEn KaMHEE eIme ORNHOIO METEOPHTHOrO NOMMIA, Ilyi-
TycK, Beimasmero B Iloxsme 30 saBapa 1868 r. Ilocme srtoro
moxpaa 6muto cobparo 3000 xamEed.
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A BOT B OTHENBHOHM BUTpHHE JeKaT PAMOM JIBA HHTEPECHEBIX
MeTeopuTa: rmraaT m kapimk. Opmmm n3 mmx secur 102!/ Er, a
IpyToil, pasMepoM ¢ OpexX,— BCEro JWmrh 0KoNo 7 I. OTH METEOpH-
TH ymannm ogHoBpeMmenHo 13 cemtabps 1937 r. 8 Tarapcroit ACCP,
Ha DAcCTOARME OKoJo 27 KM omgmH oT Apyroro. HpoMe sTmxX ABYX,
3mech 6pL10 coGpano eme 15 rammeit, o6mum BecoM oxoxmo 200 Kr.

ITepeitmem & cuemyromeir BuTpmHE. 3pech IOKa3aHB 00pasmbl
MeTeopuToB HambGosee oObramHOi (opmsl — obromounoir. Ho Bot
Je;KAT METEeOpHUT, MOXOREWH Ha TONOBKY CHApsAfa. OTO KaMeHHHIH
MmereopuT Hapaxon, ymapmmit B GuiBmeit CemMmmazaTmHCEOHR Iy-
Geprnnm eme 9 Maa 1840 r. Om Becmt oroxo 3 kr. Takymo, KOHycO-
00pasHEyl0, TaK HA3HIBAEMYI OPWMEHTHPOBAHHYI, (ODPMY B3TOT
METEOPHT IONy4Ymd B Pe3yiapTaTe OOTAYMBAIOMIErO [NEUCTBUS 3€M-
HOH aTMocepHl BO BPEMsA [BHJKEHHS €ro ¢ KOCMHIECKOHA CKOpO-
creio. OB yman Ha 3eMI0, He PACKONOBIOACH B aTMocdepe.

Pamom ¢ stmM MeTeopmTOM I€IKWT OPYTOH METEODHT, FHEIe3-
nblii — Pemees  XyTop, TakKe HMeIWE KOHAIECKYH (opMy.
Or ymaxn 8 asrycra 1932 r. B AcTpaxaHcKoi 061acTH B BECHT CBEI-
me 12 xr. OgEaxo KoEycooGpasHas opMa STOr0 MeTeOpETa 00B-
fAcHsAeTca WHoi mpmumBoil. OnasmiBaercsa 3T0 AedOpMEPOBAHHAA
(«obTouernas» armocdepoit) gopMa oKTasEpa, KOTOPYIO MeTeOpPHT
IMeJl B MEKIIAHETHOM IPOCTPAHCTBE.

Hame BEmMaHme OpWBIEKaeT METEOPHWT, HANOMUHAIOINUH IO
dopMe OrpoMHEIA KpmeTai. ITO KAMEHHEI MeTeopmT TumMoxum-

Camwii Epynnuil sksemnasp Cuzoms-Anunckoz0 Hcenesrozo MemeopUmMHOZ0
Goac0s, ennasuiezo ¢ Ilpumopckom kpae 12 eepans 1947 2. Memeopum eecum
1745 k2 u umeem pesko 6bipaiceHHblE De2MAZAUNMbL
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ITosanennvie Oepesva ¢ patione nadenus TyHeycckozo memeopuma

Ha, BecoM OKojio 49 ®r, ymasmmit 25 mapra 1807 r. B OwiBmIel
Cmonenckoit ryGepEmm. Taxyio (opMy 5TOT MeTEOPHT HOIYYMI
BCIENCTBHE PACKONA METE€OPHOTO Tela Ha HEeCKONbKO dacTeil BO
BpeMsa [IBI;KeHmA B aTMocepe ¢ KOCMUYECKOH CKOPOCTHIO.

Ha cmemmanpHEBIX IocTaMeHTax Jemar Hambomee KPYHDHEIE Me-
TeopruTel. CaMEBIf KPYOHHH #3 HEX BECHT HOYTH [Be TOHHEI
(1745 =r). 9to Hambosee KPYHHHIA HK3EMILIAD 3aMeYATEILHOIO
CrxoTs-ANMHECKOrO KENEe3HOT0 METEOPHTHOro MoKasA. Mereopmt
OpHBIEKaeT BHEMAaHme CBOell OYeHb HMHTEPECHOH CTPYKTYpo# mo-
BepxHOocTH. OH WMeeT pPe3K0 BEIPAJKEHHEE PErMArJHOTH BEITAHY-
TOoH ¢OopMBI, HAOpaBieHHEIE PANHANLHO K IEHTPANLHOW YaCTH
MVPOKON IIOBEPXHOCTH METEOpHTa. PerMarimnTil TOKa3HIBAIOT,
Kak of0TeKainm MeTeOPHT OTHeNbHHE pacKaleHHBIe Ta30BHe CTPYH
BO BpeMs [ABMKEHHS ero B aTMoc(epe ¢ KOCMEYECKON CKOPOCTHIO.
Ilox swrymoft Ha HOBEPXHOCTH METEOPHTA BHIHA CIOKHAS CTPYKTYpa
Kopul mnasnennsa. OHa xapakTepusyeT BosfeficTeme aTMocepsl Ha
MeTeopuT.

Pagom ¢ 5TEM MeTeOpWTOM IeKAT elne TPW KPYUHBEIX SK3eM-
miaspa toro me Cmxors-AnmBEckoro mops, Becom B 500, 450 m
350 =r.

Cmxoro-AnmHCKEH METEOpHTHBIN MOMAb BEMan Ha JlalbEEM
Bocroxe yrpom 12 ¢espans 1947 r. Ha mromagm 0,75 mm? Gruim
obrapysxenn 122 Boporkwm, gmamerpoMm ot 0,5 mo 26,5 M, m 78 ny-
HOK, pmaMerpoM memee 0,5 M. OTH BODOERE ¥ JyHKE Oblnm oGpa-
30BaHH MajleHmeM Ha 3eMJI0 OTHeNbHEIX Gojlee KPYIHBIX dYacTeid
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METEOPHTHOIO [ OKAA, BECOM OT [ECATKOB KHIOIPAMMOB .0
HECKOJBKAX TOHH Kaskmaa wactb. Ho, kpoMe Toro, 6uuro coGpamo
cBeime 175 menxmx wgacrell — «Kamerk» METEOPHTHOTO [OHMIS.
BECOM OT fonefi rpaMma [0 HECATKOB KHIOTPAMMOB KaiKmas, KO-
TOpEIE Jej®alim Ha HOBEpXHOCTH TIpyHTA. Beero 6rimo cobpaHo w
JocraBieEo B MockBy oxoxo 23 T MeTeOpHTHHIX OcKounkoB. Omma-
KO 0oOmumit Bec Bcero BHIIABIIEr0 METEOPHTHOLO BEIIECTBA OLpPEJe-
asgerca npwbansuTencro B 70 T.

Eme Gonee wpynmsiii Mereopmt yman B llemrpanpHoii CmGuph
yrpom 30 mioma 1908 r. 1o 3EamemnmThii TyHrycckmil MeTeopHT.
Om 6B HACTONBKO BENHK, YTO BECHN COTHH THICAY TOHH. IlpoGms
BCIO TONOIY 3eMHOH aTMocheprl, OH yHApmica 0 IPYHT ¢ KOCMH-
9eCKOM CKOPOCTHIO, HPEBHIMABIIEH HECKOILKO KHJIOMETPOB B Ce-
KYHRY. BelrefcTBme MTHOBEHHOM OCTAHOBKM B MOMEHT yhapa Bech
OTPOMHEIl 3aIac SHEPIUE JBUKEHHMS METEOPHTA Mepelnes B TeILIo-
1y. MeTeopuT MIHOBEHHO HATrpescs M0 MHOTMX THICAY IPALyCOB T
OpeBPaTImIICS B PaCKaJeHHBIH map. Ilpomsomies B3PEIB KOTOPHW
Opma moBaseHa Taiira B pamgmyce mo 30—40 mm. Jlerom 1957 r.
B 00pasmax mOYBHI, HOCTABIEHHHIX W3 palioHa HafeHHs METEOpHTa,
OBl OOHADYIKEHBI MeNbYaiilime MeTAJIMIeCKme YaCTHIE — Me-
TEOPHTHAg OHJIb, 00pa30oBaBINAsCA B pPe3yibTaTe B3pPHIBA METEO-
puta.

B macTrosimee BpeMsi m3BECTHO OKOJIO HECATHKA TAK HASHIBAEMELX
METEOPHTHEIX KpaTepoB, PACHOJNOKEHHLIX B pPasHEIX MECTax 3eM-
moro mapa. Omm o6pasoBajmcs B pe3yibraTe HafeHmsA M B3PHBA
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Memeopummniii kpamep, naxodswuiica ¢ wmame Apuaona (CHIA).
Ionepeunux xpamepa — 1200 m, eaybumna — crono 180 m
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TATAHTCKHX MeTeopuToB. OfnH 13 KPynHENMNX METEeOPHTHHIX Kpa-
TEPOB, W3BECTHEIA MO EHa3BaEmeM APH30HCKOTO, DACIOJOKEeH B
CIHIA. Or wmeer guamerp B 1200 M m rayOmEy HpmHOIX3HTEILHO
B 180 M.

3ameuaTelleH eme OIWH sKelesHEIl MeTeopmT DoryciaBxa,
yoasmuit 18 oxrabps 1916 r. 8 Ilpmmopcrom kpae. Om cocTonT B3
IBYX KyckoB, BecoM B 199 m 57 ur. 9ToT MeTeopuaT DACKONOICSI B
BOBAyXe BO BpeMsd [IBHKeHOs.

A BOT JeMET KPYDHEIN KaMEHHHH MeTeopuT HammE, BecoM
8 127 xr, ymasmmit 27 deBpans 1918 r. B OmBme#r Trepckoii ry-
bepEnm.

Mil OKaHUYEBAeM Hamle 3HAKOMCTBO ¢ METEOPHTAMHE OCMOTDPOM
eIme OfHON BHTPHHEL. B Eeil jJeKaT [Be HOJOBWHKH DPACHHICHHOIO
momoiaM KPYIHOIO METEOPHTAa, HePBOHAYATILEO BECHBIIEr0 CBHIIIE
600 xr. OGe mOBEpPXHOCTH pacmmia OTHOJMPOBAHEI, W BHIHA 3aMe-
9aTeNpHAA BHYTPEHHAA CTPYKTypa MeTeopmTa. MEI BEEEM, 9TO
METEOPHT MpefCcTaBiseT co6oil Kak O ;KeIe3HYI IyOKy, IyCTOTH
KOTOPO# 3aHONHEHHI CTEKIOBATEHIM 3€JI€HOBATO-FKEITOBATHIM MEHE-
pajioM — OJWBHHOM. OTO HEPBHIA M3 COXPAHWBINHXCH METEOPHTOR
Hame#d cTpaHEl, moayuwpmmir Hassamme Ilammacoso Memezo. On
OTHOCHTCH K KIACCy JHEIe30KAMEHHHX (IIaJIacHTOB).

Mereoput Gounr Haiimer B 1749 r. B Cubupm xysmemoMm Mexse-
messiM. B 1777 r. mereoput OBl JOCTABIEH IO PACHOPAKEHHIIO
axamemuia II. C. ITaanaca B Ilerepbypr, B Axagemmio HayK. 31ech
ero M3ydval YJeH-KOPPEeCHOHOeHT AKajeMuy, W3BECTHHIA YYEHEHIH
9. @. Xnagam. PesynnTatel cBomX MCCIETOBAHMI OH OMyOIMKOBAJ
B ropome Pumre B 1794 r. B cmemmanpHO¥ Kumre. B pT0#i KEmre om
BOEPBHIE [OKA3aJ BEE3EMHOE IPOUCXOKICHNE 9TON KeJIe3HON IIEI-
Obl, TO eCTh OPWHAJIEKHOCTL €8 K MEeTeOPHTaM, a TaKiKe BOBMOIK-
HOCTE NAJIeHNs METeOPUTOB HA 3eMIII.

B T0 Bpemsa BrBomEl XJamHN MORBEPIINCH KPATHKE W HACMEII-
KaM CO CTODOHHI BHICOKOMEDHHIX B3aNaJHOEBPOMEHCKHX YIeHEIX.
OHz He DpW3HABAJM BO3MOJKHOCTH NAJEHAS METEOPETOB I COOD-
MeHNs OYeBEANEB O TAKAX CIyYagx cumransm Beigymiamm. Ho,
cOycTa HOYTH RECATHIETHE IIOCJIe BHIXOHA B CBET KHHUTH XJamHI,
26 ampens 1803 r., o @paunun, BO6im3W roponka Jlsrae, BEImad
OOMIBHEI KAMEEHEIH METEOPHTHHIH NOKOB, IOCNE KOTOPOTO GBHLIO
cofpano oxono 3000 xamuei. IlageEne 9TOro METEOPATHOrO HOMAA
Habmofanm MHOTOYHCIEHHBIE KuTelH. Ilocie 9TOro mapmmCcKEM
VYEHEIM, a ¢ HOMZ # ApYIEM yueEHM 3amagHoii EBpomsr mmuero
He O0CTaBaJOCE [eNaTh, KaK TONBKO HPH3HATL CYI[ECTBOBAHHE Me-
TEOPHUTOB.

W3 cxa3aEHOr0 MBI BHAEM, 4TO HAINA CTPAHA ABHIACh POTMHOR
HAaYKA 0 METEOPHTaX — MEeTeOpUTHKA,

OnncaEmble BEIe GOJLIIZE METEOPHTHI M3 KoJJIeKnmm ARafe-
Muz mayk CCCP He sBigioTca eme HamGoapIImMi.
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Camrim GospmuM B Mupe ABISeTCsS jKelesHEr MeTeoput I'o6a,
HaliferEsd B 3amagmoir Adpmre B 1920 r. Om Becmr oxomo 60 T
¥ mMeer (QopMy UETHPEXYTONbHOM mumTH, pasmepamzm 3 X 3 X
X 1 M. MeTeopuT [0 cux IOp JEHAT HA MecTe HAXOJKH, OJBEpra-
ACh PaspymIammeMy ReHCTBHI0 aTMOCQEPEHL.

Ectr eme menesgsie MeTeopmTH, BecoM B 34, 27, 15 1. WUs
KaMeHHBIX METEOPHTOB CAMBI{ KPYHOHEIA BecHT OKoIo TOHEEL OH
yman B CIITA B 1948 r.

Tenepr o3HaroMmMcH ¢ BHEYTpPeHHEH CTPYKTYpOil METEOPHTOB.

B ocoGoif BmTpmHe MEI BHANM CHENHAILHO LNOROOpaHHEE 00-
pasuul. BoT JeKHT JKeNE3HBEIA KYCOK ¢ OTHOJMPOBAHHON HOBEpX-
HOCTBI0, IMeoNlell 3epPHAaNbHEIN OnecK. Pagom ¢ atmM oOpasmoM
IesRUT APYrolf, MOJMPOBAHHAS IOBEPXHOCTH KOTOPOTO IPOTPABIE-
Ha cHabbIM pacTBOPOM KHCIOTH. MH BHAMM Ha HOBEPXHOCTH Ka-
KOH-TO Y[AUBUTENHHEIH pPHCYHOX K3 NEPEIUICTAIIMEAXCA MEELY
c000if MONOCOK, OKANMJIEHHEIX TOHKIMHE OJCCTAINUME KaeMKAMI.
Pucyrox momyumics B pesyibraTe HEPAaBHOMEDHOLO TPABAMIETO
IeACTBUA KHUCIOTEHL

Hleno B ToM, 9TO JKeNE3HEIE METEOPHTHI, OKA3EIBAETCH, HEOTHO-
pomEsl B cBoeir Macce. OHEW CJIOMEHEI W3 OTHEIBHEX ILIACTHHOK-
GamoK, MUpPHHOH OT Kojeil MminmMeTrpa M0 2 m Gollee MUILIEMET-
poB. 9tm GaiKm COCTOAT W3 Keiesa ¢ HeGONBIION NPEMECHI0 HH-
kens, He ¢BHime 7Y%. Baaromaps sToMy monmpoBaEHEIE HOBEPXHO-
cTE Taknmx 6aJloK MOAmAloTCs HefCTBHI0 KWCIOTHL W IHOCHE TpaBie-
HAA CTaHOBATCA IIEPOXOBATEIME, MaroBeiMm. Hao6opor, yskume
OrecTAmze MONOCKH, OKANMIAIONMIIE 5TH OAJKH, COCTOAT U3 JKejJesa
¢ Goxpmo# mpmmecnio HmKeds, oxoxo 24—25%. Beaencreme sroro

Budmanwmemmeroes, ueyper na npompasaennoil noeeprrocmu
NAGCMUHKL , GBIMUAEHHOL U3 JHene3H020 memeopuma
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Heiimanoebt AUHUL KO NPOMPAEAEHHOT NOBEPLTHOCIMU NAGCIMUNHKU ,
SbINUNEHHOT Us JcenesHozo memeopuma Bozycaaska

OHI 09€Hb CTOMKA IO OTHOMIEHWI0 K PACTBOPY KHCJIOTHL M IOCTE
TPAaBIEHMA OCTAIOTCHA TAKAME e OJEeCTAMUMN, KAKAMH OBUIA [0
TpaBleHus. PACYHOK, moiydamomumiica Ha HOPOTPABICHHHEIX ILIAC-
THHKAX, HA3HBAETCA BUAMAHIITETTEHOBHIME (DUIypaMm, II0 WMEHU
y9eHOro, BIEpBHE OTKDHIBINEro 5TH (UTYPHL.

tHenesErie MeTeopuTH, NOKASEIBAIOMEE IIOCHE TPABIGHWS
BHMAHIOTETTEHOBH (OUIYPH, HA3HKBAIOTCH OKTA9ApHTAMH, TaK Kak
obpasyomue 5Tr QUIypn Galkym PacHmoNOMeHE BIOJEL MIOCKOCTEH
TeOMeTpPHYECKOM (PUIYPH — OKTasfpa.

Ha nporpaBieHHHX HDOBEpPXHOCTAX HEKOTOPHIX KENE3HHIX Me-
TEOPATOB INOSBIAITCA BMECTO BHAMAHIITETTEHOBHX (QHUIYP TOH-
Kre, DapajielbHEIE MeKOy co00if JImHWE, HA3HIBA€Mble HEHMAHO-
BHIMHM, II0 AMeHHI YY€HOI0, BX OTKPHIBIIELO.

MereopuThl, IOKASHIBAIOINWE HEHMAHOBH JHHWW, COJEpIKAT
HAmMeHBIIEe KOJWYECTBO HUKend, okono 5—69% . Kammeit u3 Anmx
mpefcTaBiseT €000l MOHOKDWCTANJI BO Bcelt cBoeld Macce, T. €.
ABJIAETCH eNUHHM KPHCTAIOM KyGHYecKOH CHCTEMEI, HMEIIIM
mecTs rpaHedl m HasbBaeMHM DexcasupoM. IlosToMy :xenesHme
METEOPHTH], IOKA3EBAIOMe HE/MaHOBHI JWHWHA, HABHBAIOTCA TI'eK-
capmpuTaMu.

Berpeuaerca m eme ofmE THI jKeIe3HHIX METEODUTOB, HASEI-
BaeMBEIX aTaKCHTaMH, YTO O3HA4aeT: «JIHINeHHHe Hopaaxa». Taxme
METeOpHTH COfepIHAT HamOoibImee KONMIECTBO HUKeNs (CBEIIIE
13%) = npm TpaBieEWEm NONMPOBAHHEIX IIOBEPXHOCTeH He mOKa-
BEIBAIOT KAKOTO-Im00 OMPEeNeNeHEHOr0 PHCYHKA.
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OueBp HETEPECHYIO CTPYKTYPY HMEIOT I KaMEHHEIE MeTeODHTH.

Bor nemmT 0610MOK MeTeopmTa, Ha H3J0Me KOTODPOTO [asKe
HeBOOPYKEHEERIM IIa30M XOPOMIO BHIHEI COBEPIIEHHO HNPABHIbHEIE
mapuk®, mHamoMmHEam#ue ApobdmEkm. Ilog MmKpocKOWOM B HEKO-
TOPEIX METEOPHTAX BCS HMOBEPXHOCTH Z3I0Ma KaeTcs YCHITIAHHOM
TaKEMH [IapUKAMM, PA3Mephl KOTOPEIX OYEeHL MAJEl W COCTABIAIOT
Jgonm MuniamMerpa m MeHbme. Illapmkm HaspBaoTCA XOHAD a-
M 7, a METEOPHTH], X COflep/Kamme,— X OHAPHTAaM M.

XoBApuTH IpefcTaBasgnT coboil Hamboiiee PacHpPOCTPAHEEHEBIH
TUI MeTEOPHTOB, cocTaBisAa mpubnmsutensHo 90% BceX KaMEHHEIX
MeTEOpHTOB. XOHAPH SABIAITCA 00pasoBAHHAMH, CBOMCTBEHHEIME
ToaBKO0 MereopmTam. OHE COBEPIIEHHO HE BCTPEYAKTCH B 3eMHEIX
TOPHEIX IOPOJIaxX, HOITOMY MX IPECYTCTBUE B HEM3BECTHOM o0pasme
MOJKeT CIYKHTEL HaJe:KHBM YKasaHmeM Ha TO, 9TO 9TOT o0pasen
ABJISETCH KAMEHHEIM METEOPHTOM. YUeHble HPUMINA K BHIBOLY, 9TO
XOHJPH HpPEefCTABIAAIT ¢000i OHICTPO 3aCTHIBIIME KANJIM PACILIAB-
JIEHHOTO BEIIecTBa METEOPHTA.

Hapany ¢ xoEgpuTaMu mMeIOTCs, OPaBIa B 3HAYATENBEO MEHB-
meM KOJWYecTBe, KAMEHHEIE METEOPHTH, COBEPINEHHO HE COJepHa-
aIme XOHOp W HaswpiBaeMele aXOHgpurTaMmm Ha mamomax Ta-
KUX METeOPWTOB BHIHEI YIJIOBATHE OOJIOMKHA OTHENLHBIX MHAHEpa-
JOB, CIOEMEeHTHDPOBAHHEIE MEIKO3EPHECTOH OCHOBHOI  Maccoil
meteopuTa. CTPYKTYpa TAKWMX METEOPHTOB OYEHH IOXOKA HA CTPYX-
TYPY 3€MHBIX ropHHEIX Hopof. Ecte m eme mpyrme, eme Goiee pef-
KUe TWOE KaMeHHEIX METEOPHTOB, HMeEIOIume CBOH OCOGEHHOCTH,
EO Ha HEX MH He OyfeM OCTaHABIMBATHCA.

Temeps mOCMOTpPEM, W3 Wero e COCTOAT MeTeopuTH. Bor me-
pen HaMm Tabamma XWMHYECKOTO COCTaBA METEOPHTOB PAa3HOTO
Kiacca.

Mr1 BHEmM B HeHl 3HAKOMEBIE HaM XMMUYECKEE SJEMEHTH H HH
omHoro HoBoro. Heyenm B MereopmTax, B STHX NPUIIENBNAX K3
JaJeKnX NpPOCTPAHCTB BCEJIGHHOH, NefCTBATENHLHO HET HHKAKHX
HOBEIX XAMHIYECKHX DJIEMEHTOB, KaKumX-HmOyns eme Godee ymmpm-
TENbHHIX, U6M B3HAKOMEIE HAM B3€MHBIE XWMHUYECKHE 3IeMEHTEHI?
Heymxenn B Kaxkmx-1m00 OTHANEHHBIX YrOJKaX MEKINIAHETHOIO
OPOCTPAHCTBA HET dYero-im6o HOBOIO, COBCEM HEHOXOKEero Ha
3eMHOe?

W pefictBmTenpHO, CaMBle TOYHEIE W CaMbie HONPOOHBIE XWMI-
deCKHe AHAJIW3H PA3HOOOPABHEIX METEOPUTOB, IPOM3BOAMBIIHECH
Ha OPOTSAKeHMHm OojNee COTHHM JieT MHOTHMHA YYEHBIMH, HMOKA3AJIH,
970 B MeTEOpHTAaX HET HH OJHOT0 HEe W3BECTHOTO Ea 3eMiie XH-
MAYECKOTO B3JIEMeHTa. BMecTe ¢ TeM B MeTeOpHTaX HAXOLATCA
ODAKTHIeCKE BCE WM3BECTHEIE HA 3eMile XHMHUeCKHe SIeMeHTH,
X0Td OOJBIIMECTBO M3 HMX COCTABIAET HHEUTOKHO MAIyi0 [0-
J10, YJNOBEHMYI0 TONBKO IIPA OYeHh TOHKHX CIEKTPAJILHEIX aHa-
JU3ax.
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Wsydernne BemecTBeHHOIO COCTABA METEOPUTOB GuecTammM 06-
pasoM HOATBEpIKIaeT MaTepHaJbHOE EIWECTBO BCEICHHOH: #W Me-
TEOPHUTH, W Hama 3eMisd, n Boobmie Bce HeOECHEIE TeJa COIHEUHOMH

Cpepamii XxAMEYECKA COCTAB METEOPATOB PA3HBIX KIACCOB

Cpenunii XUMHYECKHHA cocCTaB
HasBaHne XUMUYECKHX

BJCMEHTOB KEJIe3HEIE H’:‘;g;gg;e KaMeHHbIE

tHemeso . . . . .. ... .| 90,8 55,33 15,5
Hggens . . . . . . . . .. 8,5 5,43 1,10
Hobampr. . . . . . . . .. 0,60 0,30 0,08
Memp . . . . . .. .. .. 0,02 — 0,01
Qocop . . . ... 0,17 — 0,10
Cepa o o e s 0,04 — 1,82
Yraepon . ; 0,03 — 0,16
Kamcmopopr « + .« o . . .. — 18,55 41,00
Margmit . . . . . . . . .. 0,03 12,33 14,30
Hanpomer . . . . . . . .. 0,02 1,80
Kpemrnit . 0,01 8,06 21,00
Harpmi . . — — 0,80
Hanmi . — — 0,07
AnoMuHAR . — — 1,56
Mapragen, . . . . . . . . . 0,05 - 0,16
XpoM . . ... oL 0,01 — 0,40

CHCTEMBI COCTOAT M3 OFHMX U TeX K€ XHMHYECKHX BJIEMEHTOB. JTO
roopur 00 mx OOmEM HOPOWCXOKIAeHMH, 00 HX TCeHeTAYECKOM
CBs3M.

3a mocienHWe OOl yUeHBIE MONYIWJAM €le OTHO BajKHOE NOM-
TBePIHIEENe OOIHOCTH HPOMCXOKIEENS HEOECHHIX Tl

Breuim mpomssefeHE HCCAENOBAHMA M30TOMHOIO COCTABA HEJOTO0
pAfla XAMAYECKHAX DIEMEETOB BeMEOI0 U METEOPHTHOTO IPOHC-
XOsKIeHEnmg. B pesyibraTte OKasajoCh IIOJNHOE TOMKIECTBO WBOTOLIO-
ro cocrasa.

W3 opmeepenmoi Tabammsl CpegEET0 XHMHIECKOTO COCTABA Me-
TEOPHTOB MEI BHAUM, 9TO B KaMEHEHIX MeTeopmTax Goiee Bcero
paCIpPOCTPAHEHE CleIylomme XAMHIIecKme 3JIeMeRTH: KHCJIOPOA
(41,0%), memeso (15,5%), xpemumit (21,0%), marami (14.3%).
cepa (1,82%), wamsmmit (1,8%), mEmrems (1,1%), amommamit
(1,56%).

Kucaopon mpHCYTCTBYyeT B METEODHTax B BHNe COeLUHEHHH ¢
IpPYyTEME 3JeMeHTaMn, 00pasys pasimuEble MHHEPANHl (CHIMKATHI

¥ OKHCH).
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IlpuBenennrie B Tabamme UYmcia NPefCTABISIOT co00# cpegEmi
XAMHAYECKAH COCTaB.

Opmeaxo cofep:RaEme XAMAIECKAX DIEMEHTOB B OTHENBHEIX Me-
TEOPHTAX MOMKET 3HAYATENLHO OTIMYATHCS OT HX CpPeJHero Cco-
crasa,

IparomeHnbie MeTaJIEl BCTPEYAIOTCA B METEOPHTAX B HAITOMK-
HBIX KojmdecTBax. Hampmmep, HA OfHY TOHHY BeIeCTBA METEODHTa
B cpefHeM IPEXORETCA: cepebpa u 30s0Ta mo 5 r, a miaTwesl 20 I.

MeTeopnTsl EempepriBEO namaior Ea Jemiam. Ilo mopcueram
YYeHEIX, e/KeTONHO IafaeT mo KpaiiHell Mepe TEICAYA METEOPHTOB.
OpHako TONBRKO HWYTOMKHASA YacTh HX, BCEro JMINb 4—5 MeTeopHm-
TOB B TeyeHHe Tojia, OBIBaeT HalifeHa HOCIEe HMANEHMS.

BonbmimECTBO METEOPHTOB WIAJaeT B MOPA W B OKEAHH], B IO-
JSIPEBIe CTPAHH ¥ IYCTHIHE, B TOPHHE W JECHCTHE PAfOEH X BO-
ofme BOajdm OT HACEJEHHBIX MecT. Paspymasch HoJ BIHAHEEM
arMocepHOro BO3MEeHACTBHs, OHM NPEMEIMUBAIOTCI K mouBe. Me-
TEOPHUTHEIE ATOMEI CMEIIWBAIOTCA C 3eMEEIME. VI3 1OYBEI OHH
HomafaloT B PACTEHHA W Yepe3 PACTEHWs, KOTOPEHIE YHOTPeOMSIoT
B OMINY, a TaKKe Jepe3 JKUBOTHLIX, [I0ENANIIAX PACTEHHS U CIY-
JRAMUX OHITed Yex0BeKa, MeTEeOPHTHEIE aTOMBI HONAfalT W B
OpraHm3M YeJIOBEKA.

Mgul BEIEM caMyI0 TECHYIO CBASH He TOJBKO Hamei 3eMid, HO
U ee OPraHAYECKOr0 MHPA, ¢ OKPYIKAIOIIell ee 4acThi0 BCEXEEHOI.

Vdenpie mpITaNmCh MHOACYATATEL €MKETONHEIA IPUPOCT MACCHI
3eMizm 3a cUeT HANeHEMA MeTeopuToB. HasKisle CyTKE Ha 3eMIio
najaeT HeCKOJNLKO TEICAY TOHH METEOPHTHOIO BEIIecTBa.

Takmm o0pas3oM, 3a rof OPEPOCT 3eMJH JOCTHIAeT MUJUIAOHA
TOHH. JT0, KOHEYHO, ENYTOKHOe KOJIMIECTBO, AAKe €CIM OHO m Oy-
IeT HeCKONbKO YBENHTIEeHO 3a CUeT OocefaHms u3 arMoce-
pHI MeTeopHOM Ueinw, o0pasymomelica B Hell OpW JBWKEHWH Me-
TEOPHHIX Tejl E WMX paspymermii. Aragemmx B. W. Bepmagcruii
cudTAN, YTO HUKAKOTO IPHPOCTA MAaCCH 3eMiI: He IPOHCXOMMUT.
Ilonyduas BemecTBO B BHJE METEOPHTOB W METEOPHON HELIM, 3eM-
Jisl,— Ommeas OE,— OTHAeT B COJHEYHYHI) CHCTeMY ApPYrue MaTepm-
aJpHEbIE YACTHIEI, ATOMEI, INIABHEIM 00pasoM rasskl I TOHYAMIITYIO
nslas. B pesyasTaTe cymecTByeT HOIBWIKEOE MATEPHANLHOE PAaB-
HoBecme. Takmm o0pasom, akameMwrk Bepmajckumii mpummmes K BEHI-
BOZLY, 9TO MBI mMeeM JIEJI0 «He CO CAYIAMHBIM HafeHEneM OTHeJbHEIX
METEOpHTOB, GONUTOB, KOCMHIECKON IHLIN HA 3eMII0, & ¢ 6OIBIIAM
MIaHEeTHEIM IPOLECCOM, ¢ MaTepWalbHHEIM 00MeHOM Hameil miade-
TEL ¢ KOCMHYECKIM HpPOCTPAHCTBOM». B 3TOM mpomecce m 3aKIO-
uaercsi Hema0erXHOe B3aWMOLEHCTBHE HAmed 3eMim ¢ OKPYMHAo-
me# Cpeoit, ¢ MEKILIAHETHEIM IPOCTPAHCTBOM.

B 0cHOBEOM MeTeOpPHTHI CIOKEHH U3 TeX MHHEDPAJIOB, KOTOPHIE
MIZPOKO pPAacHpOCTPAHEHE W B BEMHBIX TOPHBIX MOPOJAX. 9TO
ONNBHE W 0e3BOJELIE CHIMKATH: DHCTATHAT, OPOH3WT, THIEPCTEH,

210



CmpyrEmypa wkopw naaeaenus undusudyaaviozo sksemnaspa Cuzoms-
Anuncrozo scenesnozo memeopummozo 00cds. Yeeauueno noumu
65 pas

AUONCHT ¥ aBIET; BCTPEYAIOTCSA TAKKE MEIHEDANHl W3 [PYIOH IOJe-
BBIX IIIOATOB.

Ho B MeTeopmTax He Obimm o0HApY;KeHH MHOTHE MUIHEPAJH,
OpefcTaBIAlINue cobofl NMPOAYKTH BrBeTpmBanms. He GHIIEM Haii-
NeHH u KaK@e-Im00 OPraHmYecKHme BEMIeCTBA.

XapakTepHBIM [JIs METEOPHTOB SBJISAETCA TAKKE OTCYTCTBHE B
HUX MZHEpPaJoB W3 IPYINEl BORHBIX CHJMKATOB, T. €. TAKHX MUHe-
paJioB, B KOTODHIX IPHCYTCTBYET CBAsaHmasi Boja. Jloaro m ymopHO
yueHHE HNEITANACH HAHTH B METEOPHTAX TaKMe MWHEPANHl, W BCE
HOOBITKE WX OKAa3HIBANNCHL OesycmemHEIMA. TONBKO COBCEM HeTas-
RO COBETCKEMH YYeHBIME ObI OOHApPY’XeH MHMHEPAJ u3 TPYIIE
XJIOPUTOB, TO €CTh BORHHIA cmiamkar. OfHAKO ero comepsKaT TOJIBKO
Te METEOPHTEI, KOTOPEIE OTHOCATCA K PENKOMY THNY KaMEHHEIX
METEOPHTOB, K TAK HABHIBAEMEHIM YIJIHCTHIM XOHIDPHTaM.

UccnemoBarme mokasano, 9TO CBA3aHHAS BOKA, BXOAAMAs B
coctaB xnopmToB, coctaBuszer 8,7% Beca BCero MeTeopHTA.

9To OTKPHITHE EMEeT BajKHOE 3HAUEHWE NIJIA DEIIeHAs OCHOBHOM
HaImle#l 3aflavul—BEHIACHEHWs YCIOBHHA HPOMCXOKIECHNA METEOPHUTOB.

BaskHoe 3HaueHme mMeeT m OTKDHITHE B METEOPATAX TaKUX
MBHEPANOB, KOTOphle HemaBecTHEI Ha JSemue. Ilpaspa, Takme Mm-
Hepamsl OPUCYTCTBYIOT B METEOPATaX B OUEHb HeGONbMIZX KoXud-
gecTBax. TeM Ee MeHee OHE YKa3hBalOT HA HHBIE yCIoBHA ofpa-
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30BaHWs METEOPHTOB, I€M Te, IPE KOTOPHIX 00pasoBalach 3eMHAs
rxopa. Ocoberpmo Goasmoil WHTEpPeC OpPENCTABIAET OTKPHITAE B
MeTeopuTax gBACHEM MeramMopdmsMma, mpm KOTOPOM IPONCXONMIO
H3MeHeEHe He TOJBLKO CTPYKTYD METEeOpHTOB, HO U CAMHUX MHHE-
paxos. Taxoit Meramopdusm OBLT BHB3BaH HarpeBaEAMeM MeTeopiH-
toB. [lerannEoe m3yderme MeTamMopdmsMa METEOPHTOB, HONydalo-
mee ocoGemmo GOILINOe PAa3BUTHE B HDOCIENEHE TOXH, PacKpLIBaeT
mepeq HAMH HCTOPHI0 METEOPHTOB, HCTOPAI0 HX OXyXOaEmi B
MEeRILIAHETHOM OPOCTPAHCTBE.

B MereopmTax OPHCYTCTBYIOT W DAfNOAKTHBHEIE XAMHUYECKHE
snemenTsl. O@uE #W3 TAKWX BJHIEMEHTOB — KaJWi — HAXONHTCA B
KaMeEEBIX MeTeOpHTax B 3aMeTHOM KoawmdecTse. IIpm pamgmoax-
THBHOM pacmafie Kajms moaydaercs apros. Ilosromy m3 cooTHOme-
HEA KOIMYECTB, CONEPIKAINUXCSH B METEOPUTAX ApProHA H Kaumd,
MORHO OIpEIeNuTh BO3PACT METEOPHTOB, TO €CTh TOT MPOMEKYTOK
BpeMeHHW, KOTODHIA Ipommmes ¢ MOMeHTa o0pasoBaHma (3aTBeppe-
HHAs) METeOpHTOB.

NsMepeEna Bo3pacTa METEOPHTOB IO APTOHY M KaJuWI0 ObLIH
ClleNaHEl COBETCKUMHE YYEHBIMHA B HOCJENHHE FONEL. JTH M3MEPeHUs
yeraEOBmIM BospacT MereopmToB or 600 MminmoHOB 70 4 ¢ amm-
HAM MHAJIIHAPHOB IET.

O TOM, OTKy#a METEOpHTEI MOHANAIOT HAa 3eMii0, MEl Temeph
snaeM. Ho BoT Korga m Kak 06pasoBaimcs METEOPUTH,— [OKA e
TPYHAHO CKas3arh, Haj paspelMeHMEM HTO BaskHelmel npobaeMer
paboralor Temepr Y9YeEEIE, 3aHAMAIONINECH W3YICEHEM METeopH-
TOB.

BoXbmAECTBO COBETCKAX YYEHBIX CUMTAET, 9TO METEOPUTHI
BMECTE C ACTePOHFAMF OPENCTABIAAIT c000# OOGJOMKH OZHOTO HIIHA
(BepoATEee Bcero) HECKOJABKHX KDPYHOEEIX HeGECHEIX Tes — Iia-
reT, pacmaBIIEXCs B pAajJexoM mpomsoM. Ho 8To moka ToabKo
IpeAmoloKeEre, pabouas rmmoresa, AJis HDOATBEPIKIEHUA W HOJ-
JIOT0 [OKA3aTeJbCTBA KOTOPOH HYKHHI eIMe JajbHeHIIme BCecTo-
pOHHFe HCCIel0BaHMA MeTeopuToB. HeT COMHeHEA B TOM, 9TO
BOIDPOC 0 HPOMCXOKAEHEH METEOPHTOB, 0O HX pOJiM B 00pasoBaHEM
OJTAHEeTHON CHCTEMEI W ee [ajbHedmeM pasBUTHH OymeT OKOHYA-
TONBEO paspermeH.



ATOMbBI B I'/IYBHHAX 3EM.JH

3aHmMaTelbHEIX poMmanax sions Bepma, Mopm 3amn

m axafgeMmmra B. A. O6pyueBa omHCAEH HOyTemeCcTBHA

K TeHTPY 3eMiIH, B HeJZOCTYHHbIe TAyOmHEE Mmpa.
B mpyrmx mpomsBefeHHsax QaBETasusg OECATENS CICNYET 3a IMOIETOM
B HeBeJIOMEIE BHICH. OTH KHATH, HaYmHAas ¢ (PAHTACTHIECKAX PO-
MaroB XVII B., BIIOTH A0 TIjaTelIbHO PACCUYMTAHHEBIX (HOJETOB HA
ayry» K. 9. IlmoaxoBcKoro, yBogAT HAac B JajieKHe, Ka3aJoch OFI,
e[IOCTYIHEIE MAPHL.

B stmx yBIGKATEILHBIX pOMaHAX IPOABMICA HOHTIABHHA yM
9eJOBeXa, KOTOPHIH He MOT W He MOKeT HPHMHPHUTBCS ¢ TE€M, UTO
OH ;KHBET HAa TOHEEBKOW HJIeHKE 3eMJIM W 9YTO BCEro JIWIIh KaKmX-
arbyas 20—25 KM 3eMEo# 000JI09KK JOCTYHOHEL ero IJasy.

Her Bmraxoro coMHeHHs, uTo B 0opn0e 3a paclumpeEue Mmpa
I OBIAJleHHE MHUPOM 32 MOCIHE[ENE HATHAECAT JeT IeJ0BEK H0o0mics
Gounpmmux ycuexoB. HocuBinee 9acTo ciopTHBHEIA XapaKTep BOCXOFK-
[eHAA HA BHICOUAMIIHE CHEKHEIC BePIIHHL CMEHWINCH HAYYHBIMH
srcnegmnnaMu Axanemnn Hayk CCCP 3a opnagenme ITamMmpou.

Otomum B IpONIIOe IPEACTABIEENS O HOIPHCTYIHOCTA BEICOKEX
cxoes atMocdepsl, KyJa He JOXONAT HA IIyM, HE CYTONOKA 3eMiH,
HE xAMHAYecKas GOopr0a 3eMHEIX MOJEKYJ: DAIOH CMelIble CTDPATo-
gaBTel @efoceenro, Bacemxo m YCHICKHH IEeHOI CBoel KW3HH
OTKPHUIE NEepBYI0 CTPAHHUIY B OBIAJEEWH BO3TYIIHEIME BHICOTAMH.

ITomersr Ha crpaTocTaTax, HmONETH PAaKeT CHIBHO HOABHHYJIH
mo3HaEme o6GnacTed, Ile OYEHDH PE3KO YMEHBINAETCS KOJIMYECTBO
BEIecTBa, Ile Ha OfWH KyOOMeTD HIPWXONATCS B MEJIHOHEL Pas
MeHBINE YaCTHI[, YeM B BO3LYXe y IOBEPXHOCTH 3eMun .

1 B ¢BAsm ¢ 3amycKOM HAMIAX COBETCKAX HCKYCCTBEHHBIX CHYTHEKOB
3eMAn 3HAHHWA B 9To¥ 06IacTH BecbMa PACIIEPHIACE.— Ped.
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YenoBeka BIeKyT Ipekie BCErO BEICOTHI, I 37€Ch MOCTUIKEHUS
COBEPINeHHO peanbHEBI: TeXHEAMKA fMo0miach OIpPOMHEIX PE3yIbTaToB,
¥ Y4YeEble 3HAIOT 3TOT HaleKU¥, HeJOCTYOHBIA EaM emie MHD IO-
pasgo Ayd9mie, 9eM TOT, KOTOPHIT paccTmiaeTcs IOJ HANIMMH HOTa-
MI,— MEp riIy6me 3eMin.

B posmanwm rny6mm Hampm yemexm 3madmrenpHo ciadee. Croma
BJleYeT YelIoBeka INIABHEIM 00pasom GopnGa 3a EeTe m 3a 3010TO.
Om GypmT CKBasKMHEI M HpPOOMBaeT MIAXTH, HPOHHKAMZE B HEIPA
3eMam, HO caMble Tuy0oxme HeTsSHEIe CKBOKUHEL — HE Goiee
9 KM, a camag Iaybokag maxrta Ha 3oloro — MeHpme 3000 M.
W 3710 cumraerca yme Onectameil mobemnoi.

B crpemuenmm moGBITE 3010T0 W HePTH WeJOBEK, KOHEYHO,
cyMeeT OPOHHKEYTH eme Iaybske. Beckma BepogTHO, 9TO HOCTHIHE-
HHES HOBO# TeXHHKH HO3BOJAT IIEPEKPHITE 3TH PEKOPHBl elme Ha
HEeCKOJbKO KmioMeTpoB. Ho 9To Takoe 5Tm EECKOIBKO KHIOMETPOB
0 CPaBHEHMWIO C BeIWYWHOU 3eMuoro pammyca B 6370 rm? Beero
Kaxag-To THICAYHAA 0!

CoBepmeHHO HOHATHO, YTO ¢ TAKUM ITOJIOMKEHEHEM Beell delio-
BeUeCKas MEICIb MHUPHTLCS He MOMKeT, W BCeX JIofel HayKd, Ha-
YAHAg ¢ CAaMBIX APEBHEX (PHI0COPOB ¥ KOHYAS ACTPOHOMAMHE Ha-
piero BpeMeHH, 3aHmMaeT Hpo0ieMa BHYTPEHHELO CTPOeHmA 3eMin
I OyTH OBIajeHms raybmEaMm miaEetsl. IlompobGyem xora OH
OTPHIBOYHO HPEHCTAaBATH cebe To, YTO MEI 3HaEM O 3eMHBIX I[IIy-
fmHax, COBEPIINM MHICIEHHO IYTCIIECTBHE OT 36MHON IOBEPXHOCTH
IO IIy0mH W mOCMOTPHM, YTO BCTPETHTCA H4AM HA 3TOM OYTH.

% k%

IlepByn HOUDEBITKY OHMCATH IYTEIIECTBHE B 3€MHEBIE TIYOHHEL
MEL BcTpeuaeM y JlomoHocoBa. Ilpasma, atm ero mmem pas6pocasel
B pame Tpymos, Ho A. H. Pagmmies B cBoem «Caose o Jlomomoco-
Be» (1780 r.) cobpax mx Boemmmo. JlwGomeitTHO, aro Papmmes,
3aKaHudBag cBoe 3HamennToe «Ilyremectsme m3 IlerepGypra s
MockBy», Kar pas IOCIeqHME CTPAHAIE CBOET0 pacckasa o Tse-
JOM CTPAHCTBOBAEHMM IO yxabaMm IPA3HON MOYTOBOI HOPOTH HOCBS-
mjaeT cBoeoOpasHOMy IyTemecTBHIO JIOMOEOCOBA K MEHTPY 3eMid
7 pAcyeT KapPTWHEI, KOTOPEE YBULAT YUEHHIH, €CIW OH LOCIEI0Ba-
TeJpE0 OymeT CHOyCKATBCA OT B36€MHOM DOBEPXHOCTH K B3EMEHIM
HeppaM. Bor 370 BaMeuarenpHOe ONHCAHUE:

«Tpenemymr mmcxopnt [JIoMorocoB] B oTBepcTHE M CKOpO TepseT
73 BEAY KEBOHOcHOe cBermio. fHemanx OB S HOCHENOBATH €My B
mOfI3¢MHOM €ro IYTemecTBHH, COGPATh ero PasMBINIICHWA W Ipef-
CTaBHTH WX B TOf CBf3H W TGM HOPATKOM, KAKWIMZ OHH B pasyMe
ero Bospokmanmcs. Haprmaa ero meicieil Gelia Obl miis Hac yBece-
nntensEc0 m yue6How. Ilpoxomsa mepBEIX cio# 3eMiM, WCTOYHHEK
BCAKROTO TpP03sa0aHmsA, NION3EeMHBI IyTEIIECTBEHHWK O00pel ero
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HEeCXOJCTBEHHHIM C HNOCIEeRYIOIEME, OTINYAOMIMCA OT APYTAX
made BCEro CBOGI INIOJOHOCHOIO CHJION. SaKIIYal, MOMKET OBITE,
U3 TOro, 9T0 HOBEPXHOCTH CHA 36MHAsA He W3 Yero WHOLO COCTAB-
IeEa, KAK W3 TJIEHHA KEBOTEEIX W Hpo3sg0aHWi, 9TO HIOHOpPONHE
ee, cuia MNHTATENLHASA W BO300HOBHTENLHAHA, HAYAJIO CBOE HMeeT
B HEpa3pyIIMMEIX W HEPBEHCTBEHHHIX YaCTAX BCAYECKOTO OHITHA,
KOTOpHIe, He IMepeMeHss CBOEr0 CYIIECTBA, HEPEMEHSIOT BHJ, TONb-
KO CBOIl, H3 CIOMeHWS cIyIaiiHoro poxpaomumiica. IIpoxoms ma-
jee, NON3€MEBIA OYTEMIECTBEHHUK 3pej 3eMJII0, BCEITA PacIIoio-
JREEHYIO CI0AMH. B cl0sSX HAXOMWa WHOTMA OCTATKE KABOTHEIX, B
MOpPSX JHUBYIIWX, HAXONWJI OCTATKYW PACTeHHA W B3aKIYATH MOT,
YTO CJIOMCTOE DACHOJNOMEHMEe 3e€MJim HAYal0 CBOE MMEeT B HAMJIAB-
HOM IOJOKEHWH BOJ W 9YTO BOXHL, Hepecendscd W3 OFHOrO Kpas
3eMHOro mapa K ApPYTOMY, HaBajid 3eMie TOT BHJ, KaKoil OHa B
Hepax CBOHX HpPEJCTABIAET.

Crme emmHOBMIHOE CJI0EB PACHOJOKEHHE, TEPASCA M3 €r0 3paka,
IPEACTABIANO WHOTAA €My CMEHIeHNe MHOTHX PA3HOPOMHBIX CJIOEB.
3arnovan 3 TOro, 9TO CBHpENas CTUXUSA OUHb, OPOHUKHYB B HEIpa
3eMEEIe M BCTPeTHB HpPOTHBYOOPCTBYOINYIO ceGe Biary, spsch,
MyTHIa, Tpscia, Balmja W MeTaja Bce, UYTO € ymOpCTBOBATH
TIOUJIOCS CBOMM HpoTHBORelicTBmeM. CMYTHEB m CMeIMa® pPasHOPON-
HEE, 3HOMHKM CBOUM JOXHOBEHZAEM BO30YAHIa B IEPBOOBITHOCTSIX
MeTaJIOB CHAy IPATAKATEIbHEYI0 n X coemmamiaa. Tam yapex Jlo-
MOHOCOB CHE MepTBEIe IO cebe COKPOBHONIA B HPWPORHOM WX BHJE,
BOCIOMAHYJ arI0y m OelCTBHE UEJIOBEKOB W C COKPYIIEHHEM CEpii-
T[eM OCTAaBHJI CHWe MpavHOe O0MTajmime JIIONCKOH HEHACBITHOCTHY.

Pagbupascs B 9TOM 3aMeYaTeNbHOM TEKCTe, MBI MOMKEM CKa-
3aTh, YTO OH IOJHOCTHIO OTBEUAET HAIMAM COBPEMEHHHIM IIPEJCTaB-
JIeHEAM; HE OJIHO CJOBO B HeM HE MOKeT GBITH HAaM¥ ONPOBEPTHY-
T0. ToNBKO A3HIK y Hac APYTOM.

Ho Bor ecam sty pamTacTmueckyno KapTtmay yduenoro XVIII B.
MHE TOOHEITaeMCsI COHOCTABHTH ¢ KAPTHHOM HAmero ropasmo Gosxee
pPeaIbHOr0 HpefCTaBieHHWs 0 HeApax, M3YyYeHHHIX ¢ IIOMOIMBIO 6y-
POBHIX HHCTPYMEHTOB, TO YBUAEM CIELYIOIee.

Hecronpro der masam B MockBe, 3a HpecresHCKOI 3acTaBoit
6pa mocTpoeHA HeOoNbImas BEIMIKA, KOTOPYI0 HEKTO He BHOEN CO
CTOPOHH! yammel. B aTo#t BEIMIKe Haxopmmica OypoBo#l CTaHOK, Ko-
TOPHI HOMKeH OBLI IPOOYPHETH A0 GOJBIMUX ITYyOMH HAOy 3eMITio,
qTo0Bl y3HaTH, HAa ueM cTomtT Mocxsa.

Cramm ymopHo m poaro OYpHTh, CTpeMACh AOHTEH [0 IIyOHH B
HECKOJNbKO KmiaoMeTpoB. CHagaja IOPONIIM TAMHH U IECKH, KOTO-
pele ObLTE 0Ti0seHEl Ha MOCKOBCKO# paBHEmHE IOMKHEIME HOTOKAMIE
Goaxsmmoro, cmyckasmerocs n3 CKaEIWHABAE JefHEKA. JTO GHUIn
mociefEne HAPOKCH3MEI TOH JIEJHWKOBOA 9IOXH, KOTOpPAs CILIOII-
HOY IIeJIEHOM CHera ¥ JbJa HOKpHLIAa Bech ceBep Espomeiickoit
gactn Corosa.
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Tlog oTmMp ramEaMy DA Pa3inYHble W3BECTEAKH, OHH Iepe-
MeKaNUCh IPOCHOMKaMH Meprejief W OoOsTh IVIHH, MecTaMu Cpefir
A3BECTHAKOB HONANAJNCH H3BECTKOBEIE CKeJIeTH X DPAKOBHHKH,
H3BECTEAKN CMeHANHCh NECKAME, & CPefn ENX OT/IeJbEEIE YIOJb-
HEle IOPOCHOWKE rOBOpmIHM HaM 06 yroapHHIX bacceifHax, KOTOpHE
cHadanT cBOMM TOmIEBOM I rasoM lleHETpanpHYI0 HPOMBIMLICH-
Hy1 o6xacte. ['eonorn meTaibHO PaccMOTPENH OCAAKH JPEBHHX Ka-
MEHEOYTONBHEIX MOpel W HAILIHd, 9TO TH MOPs CHAUaja OBLIm He-
ray6oxmvu, Gepera mx OHLIM IOKPHITEL OYHEOH PacTETEIBHOCTHIO,
OypHO paspacTaBileiics B YCIOBHAX BIAKHOTO I 3KaPKOr0 KIAMATa.
IloTom atm Mopsa crasm yriyOnATeCs, BOOHL ¢ BOCTOKA H ceBepa Ha-
Gerasm m JOMAJM Jeca, YHHYTOAJIH PACTEHWS; POCKOIIHEIN MHAP
HOZBOAHEIX MKMUBLIX CYIIECTB HOJOKMI HAYajo KOPAJIOBHM pmdan,
GaEKaM paKyIIHAKA.

B 310 BpeMs m OTKIANBIBAINCEH Te H3BECTHHAKH, KOTOpHIE MIIN
Ha IOCTPOMKY MoMoB B MocKBe I mo KoTOpHIM MOCKBa m mOIXydm.Ia
nposBafme «bejgoxaMeHHO#», ITH jKe M3BECTHSKH INHPOKO MCIIOIB-
3yIOTCA I B HACTOAIIEE BPEMs.

Bcro 9Ty CIOMKHEYI0 CEPHIO CJIOEB, OCENABIINX B T€YEGHHE JFOJIOM
RAMEHEOYTOJIBEON 5ImOXHW, HPOTOJKABINEHCA MHOTO FECATKOB MII-
AMOHOB JIeT, IepeceKia Hama OypoBas CKBAMKAHEI, IIOKA He BCTpe-
THIa HOBHIE TONIIM OTPOMEHX KonmdecTB rmmca. CoTHEH MeTpoB
MPOIIJia OHA CKBO3H TMICOBEIE OCAAKH IO IIEHACTHIM IPOCIOMKAM,
vepes GONbImWe KONMIECTBA BOMHIL.

9t Bomel OBIIM HACHIMEHH CHAYAJNA CEPHOKWCIBIME COJIMH,
a MmOTOM, YeM IiyOske, TeM Oojiee yBeImIMBAJOCh B HEX COJEpIHa-
HYUe XJOPHCTEIX COJel; OypoBasg CKBajkmHa MNPOHHUKIA B PACCOJLI,
B JecATh pas Oojiee HACHIOIEHHHBIE COJNAMHE, Y6M MOPCKAsg BOJA. JTO
OblIM OPEemMYLIECTBEHHO XJIOPHCTHIE CONM HATpHA, KaJbIHsd, HO
cpemum Humx MHOTo OBLIO W cojeir OpoMa m iopa.

d10 Oblla KapTWHA yie He KaMEHHOYTOJABHOH, a eme Gojee
IpeBHEH, MeBOHCKOM 5mOXu. JTO OBLIm mcIe3arolme MOpPS ¢ COJSA-
HEIMH 03€paMwu, JAMaHaMA W LOYCTHHSIMH, KOTOpble OKpy:xamm Ge-
pera 9THX MOpei; CONH, OTKIANEIBABIIAECH HA HX [HE MOIIHBIM
IOKPOBOM, HEpeMeXalmch TO ¢ TOHKHMH OpPOCIOAME HJ0B, TO €
IBIIBI0, HAHECEHHOH yparaHaMm W CMepPYaMd [eBOHCKOM ITyCTHIHH.

DBypoBaa ckBaszmea mpoxmkia yme mHa 1,5 M. Urto e Gymer
ganeme? Uto Oymer OOJ 3THME OCAMKAMHA [PEBHEX [EBOHCKHX
Mopeil, KaKue HOBHIE KAPTHHEI BCTPETHT [€0JIOT, KOrjga yrayOmTes
emie Ha HeCKOIBKO coT MerpoB? CiomHEIe TOragKW BOIHOBAIH
VUeHEIX, a CMeJas MEBICIEL HCKAjJa PasnmIHelx rmmotes. Ho BoT
Ha raybmee 1645 M mosBmiameh mecKu. To-MOBETUMOMY, Gelim 6e-
pera DeBOECKOI0 MOPS; MEeCKA T'OBOPUIHM O TOM, 9To OJIM3Ka Cyma.
Cpegm mmx mOmafajuck OTHENbHHIE TAJBKA H3BEPHEHEEX MHOPOJI,
oraTaHHEe 00moMEm Gépera mMops. Ito OwIIm yiKe Geperd, HacToA-
mue Geperd, m gepe3 10 M ckBayKkmHA BPE3ajach B TBePHELH TPAHUT.
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Tax, B romne mrona 1940 r. 8 Mockse GypoBOi HMHCTDYMEHT
BIOEPBEIe TOCTHI [PAEMTEOTO OCTOBA — TOX OCHOBEI, HA KOTOPOM
IOKOUTCA BeA pyccKas seMis, or JIeRmATpaja Ha cesepe 0 Y Kpam-
HH Ha lore. Bckope moBbie 6ypoBbie ckBaxmEsl B CEI3paHE I Jaib-
e Ha BOCTOKG [OCTHTIM TPAHUTHOIO JIO3KA OPEMEPEO HA TOH e
raybmEe ® TOATBepOWAE TeHEMANbHEbEIE HPOTHO3H —AKalleMHIKa
A. TI. KapumeEckoro, 9To Ioj HmOBepXHOCTHIO Bceidl Hameir Espo-
HefiCKol paBHMEEI Je€KaT IPEBHEE I'DAHMTHEIE MAcCH — Ta cTapas
nraropMa, WA AT, KOTOPYH MH 3EaeM IO KPACHBEIM CKajaM
rpaEmToB I rEeficoB Kapenmm ma cesepe, a EHa lore — mo Geperam
JTmenpa n Byra. BypoBas ckBassmma mpomia eme 20 M B TBepAOM
rpagmTe. Ilo ompefeneHmsAM TIe0JOroB, TO OBUIM HACTOAIIEE Ipa-
NUTHEE TOPOME], T€ IPEBHME OCALKHW, BO3PACT KOTOPHIX MOT HCUMC-
AsTheH He MEHBIE YeM B MIIIEApQ Jer.

Tar 6ypoBas CKBa)KEHA JOCTHIJIA TNIYOOKOr0 I'PAHHTHOTO JOKA
mox MockBo#. A uro JemurT gasabme? UYero MOMKHO JKIATh HOT
stumu rpaEmraMm? Mosgwo nm eme mpoittm fo 2000 M, 9To6EHI
TOCTUTEYThH TeX IJIyOWH, Ha KOTOPHIX HJIABAIOT TPAHHTHEIE MAaCCHI?
droT Bompoc BEI3BaJ OYPHBIE CHIOPEL

Opezm cumTanm, 9To Oe3HANEIKHO HDPONOJLIKATL JajbHeWmee
OypeHzme, 9To MHOTO COTeH H JHajKe TEHICAY METPOB HYKHO HpoiiTm,
4T06H 3aKOHYUAMCH STA TBEPHEIE TONIMM [PAHUTO-THEHCOBOM IiIaT-
¢opmer. [Ipyrme EacTamBaJ® HAa TOM, YTOOHI IPOJOIKATHL OypeHHe
m pasrajaTh 3arafkry eme Gompmmx rayOma. OrpoMHEE TPYAEOCTH
CTOAJM Ha OYTH, M ¢ KayKOEIM CJIEIYIOIIAM METPOM BCE CJIOKHEe
U CIOKHEe Heiaiack pafora GYypHILIIEKOB, MONHAMABIIAX K3 IILy-
0mE mouTH B 2 KM KpacuwBbie PO30BEHIE TBEpHble KEPHH TIPAHHTO-
raeitcoB. Ceiiwac eme HEBO3MOKHO [OCTHI'HYTH CAMBIX TIYOOKHX
croeB 3eminu, s 9TOrO eme crafa Ta TeXHUKA, KOTOPOH BIafeeT
uesnoBek. B Gope6e 3a oBmamenme Gomee rayboKMME 30HAME 3eMIin
Eano maTm mEeiME nytavo. 06 stom Boepseie 3aroBopmia B 1875 r.
MONOZO# aBCTPHHACKAN reosior JEyapx 3roce.

Om mocraBmn mepepn co0oi 3amady — paccMOTPeTh JeMI C
BBICOTHI ITHYREro MOJeTa ¢ TOYKA 3PEHHs TEeOJOTMH X yiKe PONHB-
mefics Torga IeoxXmMmH. 3I0CC HOOEITAJCH HAaMETHTb OCHOBHEIE,
60:1e6 OZHODORHEIE CIIOM, M3 KOTOPEIX COCTOMT 3eMiaA. [lus sroro
OH TOmes Opeskie Bcero o IyTH CTapuix QEirocodoB M Pa3melmt
3eMII0 Ea TPE IPOCTHIX 00O0J0YKH: BO3NYX, mam aTMocdepa, OKPY-
JRAIOIIasg CIMIOIDHEIM CBOJOM BCIO J3eMiIn; rmapocdepa — 5TO
BOIBI ¥ OKEaH, KOTOPEIE HOKPHIBAIOT TBEPAYI0 36MJI0 I IPOIATHI-
BAIOT €e, W, HaKoHe:m, amrocpepa — 00IXACTH KaMHA, e B IIy6H-
Hax BeuHo Oymyer Oroms, BEITEIXaeMBIA BYJIKaHaMM.

910 JlejieHnme OH HPOMOJIKUJ ele [aibile Ha OCHOBE aHAIM3a
XIMP9IECKOTO0 COCTABA TBEPHLIX IOPOJ.

B 1910 r. amramitckwit Hatypaiamer Myppedl mogpasmenmi ciom
3eMJn Ha OTMeJbHEIE 00ONOYKE W HA3BAN WX reocepamu.
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Pycao, npomsasceHuem 6 HeCKOLBEO KULOMEMPOG, 06PA306AHHOE ZPAZECHIM NOMO~-
#0M U3 MPEUUH, 60 8DEMA 3EMACMPACEHUR 6 HOub HA 3 Hoabpa 1946 2. e Aneu~-
Kypeancrkom paiione Hamawnzanckoii o6a. Yséercroi CCP

M Bor ¢ sTOrO BpeMeHE Havajack ymopHas pabora XMMUKOB
¢ (PUBWKOB, F€OXWMUKOB U re0(EBMKOB HiA TOr0, ITOOH HAJBINE
u ruyOe pasTajaTh CTPOEHWE ITEX OTHENLHHX O0O0N0YEK, WIH
reocdep. Bo Bceit mupore m rayGmEe 9Ty 3ajady HOCTABHI PYC-
cknit ygensiii B. V. BepHagckmit co cBoeil MKOJIOM.

BmecTo BHeIMHe# KapTUHBL «JIHKA SEMIN» Iepej reoJoraMu X
TeOXEMUKAaMEI BO3HEKIA IpobieMa BOCCOSHATH Bce CBoeoOpasme
IIporneccoB, MAYIIAX B KajKMoH reocdepe, m [aTh BCIO KapPTHHY
BEYTPEHHEr0 CTPOEHWsS Hammeil HIaHETEH.

Ilonmraemcs: ceffgac KpaTKO OXapaKTepH30BaTh Te O0ONOUKH,
73 KOTODHIX COCTOMT HAma HIAHETA, TAK, KAK PHCYeT X reopmsm-
K4 Ha OCHOBe WM3YJeHNs NOBENEHWS YIOPYLHX KojaeOaHWA BOJH,
JOCTHATAOIUX OIPOMHHIX IIyOMH W CBOEME OTPAasKeHHSIMH HaMe-
YaOmMuX TPAEWIE OTHEeINbHEIX reocgep.

Hamp yueHBle Cefizac HACUMTHIBAIOT TPHHAAOATH 060J0YexK,
HauYmHAsA ¢ HENOCTYOHOIo HaM MEK3BEe3IHOT0 IPOCTPAHCTBA, Ha-
HDOJHEHHOT0 METeOpaMy K MOJEKYJIaMU BOJOPOXA, TeldA W OTHeNb-
HEIME aTOMaM# HaTpWs, KAIbOHA M asora. Ha BricoTe mpmMmepHO B
200 kKM oT Hac OpPOBONWTCH HEWSKHAS IPAEMNA 3TOro ciios. Hwmske
HaumHAeTcsA cTpaTocdepa: KOIAIECTRO a30Ta W KACIOPOJa YBEIAYH-
paerca. Ilenmelit mosc 030HA OTHeENsAeT OTHENbHEIE YaCTH CTPATO-
cgeprl. CeBepHEE CHSHASA B3a:KUTAIOTCH HA BHICOTAX B HECKOJBKO
¢OTeH KWIOMETpPOB, cBersamumecs obmara mogamMaiores mo 100 mM.
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Ha Bricote 10—15 kM EaumHaeTcs BTOPOH CJIOH, KOTODHIH ME
HaseIBaeM Tpomochepoil. JT0 Hama BO3AYINHAA CTAXES, HPHBEY-
HEI{ HaM BO3TyX ¢ a30TOM, KHCIOPOZOM, relmeM W ApyrmMm Gxaro-
POMHEIME Tas3aMu, NPONMTAHHBIA HapaMm BOMEI, YIIeKHACIOTOI.

Jamee mmer 3oma MOIIHOCTHI0 OPEMEPHO B D KM, KOTOPYH EHa-
3EIBAIOT Gmocdepoit, — obJacTe HEW3EE KmBOTo BemecTBa. ORHa
3aXBATHIBAET W BEepPXHWEe YacTH 3eMHOM KOpH H €e BORHOHA 000-
noukm. Jlanpmme cremyeT 30HA BOLHOM 000J0YKH, €€ HA3HIBAIOT I'M-
pocepoii. Bomopos, KECIOPOX, XJIOp, HATPHWH, MArHHN, KaJXbIui I
cepa — BOT Te 3J€MEHTEl, KOTOPHE ONPENENSIOT €e COCTAB.

3aTemM HadmHAeTcA TBeprasd o6onoYxa — BHAYANE KOpa BH-
BETPEBAHASA, KOTOPYIO MHl XODPOINO M3YYWIHW, ¢ KUCIHIME CONAMHU It
IOYBEHHHIM IIOKPOBOM, IOTOM O0GOJOYKA OCAJZOTHBIX HOPOJ — OCA-
KOB CTapHIX MOpEH,— 5TO IJIMHEI, IeCIAHNKYA, N3BECTHAKHA M YIOIb-
HEIe Opocrofikm. ¥Ysxe Ha raybmmax 20—40 KM MBI BeTpeuaeMmcs
¢ HOBOI HPOCIOHKOH, HA3BAHHOW MeTaMOpP(PUIECKOi.

Eme ray6ixe mesxar rpaHATH, GoraTile KHCIOPOJOM, KPEMHMEM,
QIIOMIEEEM, KajdwmeM, HaTpmeM, MarHmeM, KalboumeM. I[he-To Ha
rayomee npmmepHo B 50—70 KM oHm cMeHswoTca 6asambTaMu ¢
MarEzeM, jKeJe3oM, TuTaHoM u ¢ocdopoM, KOTOPHE HAYT Ha CMe-
HY AJIOMUHWS W Kajud. Pe3xmit mepemoM HacTymaeT Ha TIyOmEE
1200 xM. 3mecs TBepAas ToNma CMEHSETCA CBOGOGPABHEIM pacIia-
BOM, ¥ HOBasf, MePHIOTETOBASA, NI OJUBHHOBAA, 000I0IKA COCTOUT
U3 KHCIO[Ofla, KPeMHNs, jKeje3a, MATHHS C TSIKEJEIMA MeTalia-
MM — XPOMOM, HEKelleM ¥ BaHATVEM.

Harueeckas conka na Hamuwamre. Ha nepednem naane — napasumuueckue
GYAEQHUYECKUE KOHYCbL
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Osepo & spamepe 6yaxana Canmopur (06pasosanoce oroao 3500 aem
nasad). I'peveckuli apruneaae

CymecrBoBarme 0601096K pPA3NIMIHOLO COCTABA b TIyGmHAX
BeMud 0TIETIHBO HAMEYAETCA HA OCHOBAHWY M3YYEHHs BOJH 36M-
JIeTPACEHNs, BOCHPHHMMAEMHX YYBCTBHTEIBHHIME NOpmbéopaMm —
ceiicmorpagpamu. Msobperemme awamemmrom B. B. TommmeireiM
09eHb YYBCTBHTEJBHHX IpPHOOPOB Iai0 BO3MOMKHOCTH YIAaBIMBATH
He TOJIBKO Te BOJNHH, KOTOPHE WAYT IO KpaTriafimemy OyTH, HO I
BOJEHI, OI'H0AIOII#e BeCh 3€MHOW IIap, W BONHEI, OTPAKAMIIEECSH
0T IPAEHI CI0EB 3eMIM PA3HOH MIOTHOCTH, HAIPEMED OT 3€MHOTO
Appa. 9TE-TO [AHHEIE W CIYKAT BECKMMH ApryMEHTAaMH B ITOIB3Y
CyIecTBOBaHUA cioeB auTocdepsl. HexoTopile yueHEe IyMaroT,
uTo 37ech Mo rayomeEn 2 450 kM maeT pymHas 000J0YKA CO CKOI-
JIeHHAME THTAHA, MApraEla W jKelesa.

Eme Gomee peskmil CKaYok B IJIOTHOCTSAX HAGNIOTAETCA IIPH
rayomrax B 2900 XM, rme, HakOHeN, KaK NPERmONAraioT, HadHl-
HaeTCcA NEHTPAIBHOE AP0, CBOWCTBA KOTOPOrOo g HAC €Ile 09eHb
3arajoYHEbl, HO KOTOpOe, II0 BCell BEPOATHOCTH, COCTOMT H3 JKele-
33 W HUKeNsd, cofepsRamiero npmMecn KobaueTa, docdopa, yraepo-
Ja, XpoMa W cepel. Tax PHCYIOT celi9ac TeoPU3HKE A TeOXEMHKH
CTpoeHMe Hallel 3eMim, M KajKgad I3 9THX 000J0UEK XapaKTepH-
syeTcsa bJeMeHTaMH, KOTOPHIe OpeobiajaioT B ee cocrase. [las
KayRI0#l XapaKTepPHLI CBOM TEMIEPATYDHl I CBOM JABIEHHS.

Ho Bce e B 9TOil CHOHOW, BO MHOIOM eIe, MOKET OHITh,
HOeTOYRO} KapTWHE ecTh OfgHA 00IacTb, KOTOpad HEH3MEHHO
OpHBIEKAeT HAlle BHMMAaHmE. ITO 001acTh, B KOTOPOH MH JKEBEM
¥ KoTopas BHITeNseTca M3 BceX reocep CBOEME OCOOHIME CBOIi-
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creamm. I9to mosic B 100 KM — mogc XEMHEUECKOR Hum3Hu, 00IaCThH
8eMHBIX XAMAYECKHUX IIPOLECCOB, 001aCTh OYPHEIX MaPOKCH3MOB, KO-
nebaEmii TeMmepaTyp m HABIEEHH, 06NacTb 3eMIETDPSACEHMWIA, BYJI-
KAaHUYECKNX M3BepyKkeHmI, 00JacTh paspylieEms B ONHEX MecTax
H BO3POKIEHWA B [APYTHX, O0NACTE OXNAIKAEHWS PACIJIABOB IIy-
OMEEEIX 09aroB, IOPAYMX HMCTOYHHKOB, PYRHHIX JKAJN, HAKOHEI,
061aCTh KM3HE CAMOTO UENOBEKAa, C ero OYPHHIMH MCKAEWAMIE,
HOCTOAHEON Gopsboil ¢ HpHpomod m 3a HmpUpPORY, o0xacTh, HACe-
asAeMasg MIJNJIHOHEAMM BHJOB KHBEIX CYIIECTB, 001aCTh HOBHIX CBOE-
00pasHBIX W CIOMKEBIX COUCTAHMN XMMHYECKEX MOJEKYJI, 001acTh
Hu3EHE, G0pr0EI, MCKaHWsA, 00JaCTh HOBEIX TPOLMECCOB W HOBBIX
IpeBpamenmii!

Jdra 06nacTe KE3EN HEJAPOM HA3HIBAETCH TeO0J0TaMH TPOIO-
cdepoii, To ecTs mOACOM ABHIKEHHSA. JTOT MOSC }RUBET CBOEH CIIOMK-
HOIl XHMHIYeCKOH KU3EBI0, I IPOIECCH CTPOMKHA M COYCTAHUN XUMIU-
YEeCKHX 5JeMEeHTOB B HEM OHIPELeNsdIoT Bce CYNbOH Hame#d 3emin
B OTJeNbHEIE Te0NormiecKme DIOXHM HAIMEH INIAEETH. JTO IHOSC
9ECTO 3eMEBIX pPeaKnumil, 1 3aMeYaTeJbEO, YTO XOTH THICAYH H THI-
cAYn EebeCHEIX KaMEeH, METEOPHTOB, 3aJIeTAl0T K HAaM HAa 3eMIo
I THCAYE 00JOMKOB KOCMHYECKHX TeJ HOUNAfA0T B PYKH YYOHEIX,
HO HH OJWH U3 HAX Ee JaJ EaM X0Ts OBl OJHOTO KYCOYKa, KOTOPHIA
HamoMmHANX OBl 9TOT GYpHEIA HOSC JKMBEW W CMEPTHM HAMIEH mjia-
HeTel. Tak craramoTrcs XHMAYeCKHe OPeACTaBIeHHs O IIyOHEAX Ha-
mel 3eMam y deloBedecTBa, PM3MYECKOE CYM[ECTBOBARAE KOTOPOIO
OI'PAEFMYeHO0 TOJHKO MAaJeHLKOY IJIeEKOH, TONIMHHON B HECKONBKO
kmiomerpoB. Ho B Menienro#t m ynopEOil 60phde 4e0Be9eCKOro re-
HES Pa3IBArAiOTCA PaMKW HOO3HAHUAA MEUpa.

Mu TBepmo yGeREeEH, 9TO KaK ITyOMERl 3eMIH, Tak M 3a-
00agHEIe BEHICOTHI OYAYT B3aBOEGBAHEI HE TOJNLKO OTBIEYEHEONR
MEBICIBI0 YYEHOI0, HO M TEeXHHKOIA.

Mul BEUM, Kak BOJNHB HAIMEX KPYIHEX reopuam¥ecKuxX ycTa-
HOBOK II0 HAaIleid BOJe IPOHWKAIT B MIYyOMALI 3eMAW H, OTPasKasich
TaM, OPHHOCAT HAM OTBET O CTPOEHWH 3eMHHIX ofomoder. Orpom-
HEIE B3pPHIBEI, IPOW3BEIEeEERIEe Ha Ypajle X Ha IOTe Hamed CTpPAHHL,
OTKPHIBAIOT COBEPIIEEHO EOBEIE CTPAHMUIIE B 9THX HPEfCTABIEHUAX.
IMenrtii psim TOYEBIX CTAHKOB, OTHEYHOPHBIE TPYOH m MITAETH ¢ Ha-
CayReHEBIMI HA HEX Pe3IaMd M3 CBEPXTBEPHBIX CILIABOB, C alMa3-
HEIME KOPOHKaMm CBOOOJHO, €O CKA309HOM CKOPOCTHI0 B COTHHO
METpPOB 3a ¢CMeHY OYIyT Bpe3aThCs B TBEPHEIH IDAHAT,— H MHl yBe-
PeHsl, 9T0 OmpoieT HEMHOTO JeT, W MOCKOBCKZe OypOBEIE CKBasKn-
HEL, Ka3aBIIHEeCHa MPeJelioM HOCTH;KeHHS TeXHUKH, OTOHRYT B Haie-
Koe mpomuioe. UeloBeK 3aBO0ET IIyOWHEI B [ECATKA KAJIOMETDPOB
I He TOJBKO B HPEKPACHBIX POMAaHAX, HO W B JeHCTBHATENBHON Hu3-
HU OfiepKAT TeXHHYECKYI0 mobefy Hapm 3emuei,

Her rpammn Ho3HAEWI0 MEpa, HeT I'DAHAN Ho0efaM deJoBede-
croro ymal



HCTOPHA ATOMOB
B HCTOPHH SEM.JIH

a

ojlee crTa jJeT TOMy Hasajy B DepimHCKOM yHEHBEpcHTe-

Te W3BEeCTHHIA HaTypaimer Ajexcamgp I'ymMGoapar

(1769—1859), BepEyBImMHECEL I3 IYTEMECTBHS IO HEBe-
TOMEIM TOTAa CTpamaM AMepHKH, @IpoYel CepHio JeRIIH, B
KOTOPBIX HEITAJICA HAPHCOBATH Iepef CIAyIIaTelaMu HeoObl-
yafiHEIe KAPTHHEI MHOPO3NAHMS.

Unern sTmx cBomx JeKmumit OH MO3[HEE WBJIOKHI B COYMHEHUH,
KoTOpoe HazBax «Kocmoc». CioBO «XocMOC» B3ATO M3 I'PETECKOTO
A3EIKA, OHO BBEIPAJKaeT He TOJNHKO HOHATHE MEPA, HO I HOHATHE HO-
pAfgKa ¥ KpPacoTH, TaK KaK B I'DEYECKOM f3HIKE STO CIOBO ONMEA-
KOBO 0603HAaYaeT W MHPO3[JAEMe W KpacoTy dUeloBeka .

B wm3nomermnm I'ymGonpgra KoCMOC HpENCTABAAICT KAaK COBO-
KYOHOCTb Pa3HOPORHEIX (AKTOB.

OcHOBHIBasiCk Ha HNoCTHIXeHmAX Hayk:m XIX B., 0H IBITAICS
00BSCHATD MOPANOK eNUHCTBOM 3aKOHOB MNPHPOALI H XOTed B Kap-
THHE HACTOAINEro BHAETHh EeYTo Goibiee, YeM OXHMH W3 MOMEHTOB
B CJIOKHOM mponecce pasputua mmpa. Ho 310 eMy He ymasocs, Mmp
BCE jJKe B €ro IpeCcTaBIeHWE DPa30WBajJCsa Ha OTAeNbHEIE IApCTBA
opuponsl. B KamaoM u3 HEX OGHIIE CBOM OTHeJbHEIE HPECTABATEN,
MEIKIY KOTOPHIME He CYIIecTBOBAJNO HUKAKON oOIed cBgzm.

Crapas wiaccmpuranws pasbmBaza Bechb MHpP Ha OTHENbHBE
KIETOYKA ¥ HENPOXONUMEIME IPaHHIAMK OTHeNANa APYyr OoT Apyra
«1IapCTBa» MHHEPAJNOB, PACTEHUH K HHBOTHEIX.

Eme spyzanm crapwie Barasgasl XVII mw XVIII Bs., eme Becs
MHApD Ka3ajicd He3bIONEeMEIM, COCTABIEHHBIM, IO Boie 0ora, m3 Or-

! Mpl 9T0 BEJUKOJIEOHO 3HAeM M3 JU3HH, KOTIa TOBOPHUM O KOCMHYECKHX
MHUpax @ O KROCMETHURe.
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5 OsminL % et POMHOTO KOIMYECTBA HE3ABUCH-

< oy

MBIX (IapCTBY, W XOTH AJeK-
caggmp I'ymGomepr xar pas
X0TeJI mOKa3aTh, UTO BCe ABJIe-
HUA OPUPOIEl CBA3AHEI MEMKIY
coboif, OH 9TOro chexaTh He
cMor, TaK Kak He 6:10 axTos,
He OBLIO TeX [[OKA3aTeJhCTB,
TeX eNWHHI, KOTOPHIE MOKHO
Obl10 OB mOCTAaBUTH B OCHOBY
B3aMMOOTHOIIEHIA OKPYHAI0-
me# Hac OPUPOXHL.

TaxkoMu eguEMOAME SBH-
JUch aTOMHL, W B Hamme BpeMs
KapTmHa KOCMOCA CTPOHUTCH CO-
BepII€HHO HA APYIOHA OCHOBE.
Heymonnmrie 3akomnl usmkm
U XHMEHO YOPaBIAIOT CIOMHOK

Yacme coaneuroii noeerxHOCMU, n JIJIEHHOﬁ mc:ropneﬁ CTPaHCT-

CHAMAR 6 AYyuax 6000poda BOBAHMA OTHeIBHEIX AaTOMOB

opuponsl. M yixe Bamenn, Kak

B [EHTPe KOCMHYECKNX TeJX OTHeJIbHEE aTOMHEIE SIpa JMOIEeHH CBO-

OX DJICKTPOHOB, MHl BHfeJH, KaK [OTOM MOCTEIEHHO CO3TaeTcs

CIOKHBIH KIY0OK 9IeMeHTa, ¢ BPAAOMEMUCSI BOKPYT KLEHTpa
3JeKTPOHAMA-ILIAHETAMHE.

M5 Bupmennm, Kak, ciLieTasch X OOBONAKHBASACH KONBIAMHE STHX
IIaEeT, B IYCTHIHHOM MHEpE OXJAKTAIONIAXCH 3BE3J DPOKAAIOTCA
MOJNIEKYJEI, TO €CTh XHMHYecKme coueTanmsd. [lanpme BO3HMKAIOT
Bce Goxee m Golee CIOKHBIe HOCTPOWKM; MOHHI, ATOMEI, MOJEKYJEL
00pasyT menble KPACTAJIIE — STH HOBHE 3aMedaTelbHBIE JIe-
MeHTHl MUpA, HIE€MEHTHl BHICINEr0 HOPSANKA, MATEeMaTHIECKH 3aBep-
[OIeHHEEe W (fU3WYECKEM NIpeKpacHHe. IlpmMepoM MoKeT CIYIHKATH
OpO3pavHElil YMCTHIA KpHWCTAJJ KBAPHA, €le APEeBHEMHE TIpeKaMp
Ha3BaHHHI KPHCTAJIOC, TO €CTh OKaMEHEBIOHH Ief.

Mu Bmzennm ¢ BaMu, KaK Ha caMoil MOBEPXHOCTH 3eMJH PACTYT
I paspymalorcs OPEeKpacHEE IOCTPORKE KpPHCTAIIOB, KaK H3 WX
00JIOMKOB CO3flaeTcsd HOBag MEXAHWYECKasd CHCTeMa — MHAP KOJ-
JOHMOB, MeJpYalimmx Ipynm aToMoB @ MoJyekyn. VW B sToil cpene
OKAa3BIBaeTCA YCTOMYMBEIM HOBEBIM THII CIOHEIX M KPYIEHIX MOJe-
KYJ, CONepsKamuX YTIepof, THI, KOTOPEIA MBI HA3HBaeM KHBOIi
KJIETKOI.

HoBrie 3axoHBI pa3BHTHA JKMBOTO BeI[ECTBA BCe 00JbIIe U
OoNbIle YCJIOMKHAIOT CyNbOR ATOMOB HAa HX HCTOPAYECKOM IyTH,
co3/laBas CIOJKHBIE CIYCTKEA MUIEIUIMHA — Menbdaiimme, eBa BAMIM-
MBI B YIBTPAMUKPOCKONB! DONYKABOTHEIE, HOJYPACTEHNs, HOIYKOJI-
JIOBOEl, KOTOpHIE MBI HA3LIBA€M BHPYCAMH, W, HAKOHEI, Te IepBLle
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OHOKIIETOYHEIe OPraEW3Mbl, KOTOPHE MH YiKe XOpOII0 pasimiaeM
B HaleM MUEpocKone,— GaxTepum u mHQY30pHH.

Ilo oTmM sTamaM MCTOPHH LOPOXOAAT ATOMEl DPA3IMYIHEIX Bie-
MEHTOB OKPYKAIOMIEro HAC MHUPA, W [IA KaKIOr0 U3 HIX MOKHO
[OCTPOXTEH MCTOPWIO JKU3HE, HAUMHAS C MOMEHTA OXJIAKIEHUS mep-
BOT0 B€MHOT0 KiAyOKA W KOHYAg MX CTPAHCTBOBAHHAME B JKEBOH
KJIEeTKe.

Horga-to mourm Tak, KaK pPacCKA3BIBAETCA B CKABKe, B MHPO-
BOM Xa0Ceé BOBHHK KIYGOK aTOMOB, KOTOPHE H3IYIAl0T BIEKTPO-
MATHETHEIE BOJIHEI; IOCTEIEHHO IATAeT TeIIoBoe MBMMKeHHme, KaK
FOBOPAT ACTPOHOMEI, W CHCTEMA OXJaKIAETCH.

Ilng mac maske HeBayKHO, KOTJA, KTO IEPBHIH Cpefm pasHoobpas-
HHIX AacTPOHOMOB U (miIocooB OHTAICA PasrafiaTh MeXaHHKY
3TOro Iporecca. BaskHO [is HAC TOIBKO TO, 4TO 06pasyercs KiIy-
OOK, Ifle CONPUKACAIOTCA ATOMBL OTHENLHEIX HJIEMEHTOB.

Mu 3HaeM coctaB dTOr0 KIyOka: OmecTamue paGOTH reoXmMH-
KOB HAIIero BpeMeHHN TOBOPAT HaM O TOM, 9TO OH COCTOHT HpHMep-
g0 ma 40% m3 senesa, Ha 30% — m3 wumcmopoma, mHa 15% — m3
aromos kpemmmsa, Ha 10% — m3 marmma, ma 2—3Y% — n3 EEKexs,
KaJbIHs, CepHl U AJIOMUENS, Jlajee CIeTyIOT 5IeMEHTH, BXONAIINE
B MEHBIIAX KOJHYECTBAX —
HaTpHmii, KobanbT, XpOM, Ka-
amit, pocop, Mapragen, yrie-
pom m Jpyrue.

W3 sToro cmmcka MH BH-
JEM, YTO [NIABHBIE XHMHUIECKAE
9IEeMEeHTH, COCTABIAIIAE MU-
po3maEme,— 5TO Bce YCTOH-
9UBEIEe, OPOYHEIE aTOMEI, HO-
CTPOEHHHIE IO TeM BaKOHAM, O
9eTHOCTH KOTOPHIX MEL YiKe
TOBOPMIIT.

9TOT BamyTAHHEIA KIYOOK
COCTOHT IOYTH H3 CTa THUIOB
ATOMOB, IPUYIEM OJHE BCTpPEUa-
I0TCA B TPOMATHEIX KOJMIECT-
Bax, [Apyrume JKe — TOJIBKO B
MAJIMAPAHBIX JOJNSAX IPOLeH-
Ta.

Maso-moManly Tpm JAaib-
He#meM OXIaMIeHHE C¢BOGOA-
HHe AaTOMH-Tassl 00pasyr
JREIKOCTH, M, COJWSHBIOINCE B
BHJE OTAIBHEIX PACILIABIGH- Kpucmaanv, mukpoksuna. [epesns
HBIX OTHEHHO-?KHAKHX Kalelb, Maiimanka, Cpednuii Y paa
OHA TOABEPTalTCSI BCEM TEM
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mpomeccaM, 4epe3 KOTOPHE IPOXOAAT PAcIIaBIeHHEIE PYAEL B 0-
MEEEOH medn.

W pasragxy crpoeHus Hameil HJIaHETH HEOMKHJAHHO NAJH HE
TEOPETHKN, He reoU3mKm, & MeTaLIypra,— Te JIOfH, KOTOpHIe
OPUBEIKIN BEIOJABIATE METaN, pacHpaBiIAThECA CO IIJaKaMH X
KOTOpHIE HAYYWIWCh YOPABIATH CYAbOOH OTHENBHBIX AaTOMOB
B meKie gomeHnroi meunm. Coriacmo 3axoHaM (PH3EKE H XWMEAH,
aTOMEI IPH 9TOM OTTANKWBAKTCA EPYT OT APYyra, W HePBOHAYANL-
HEIl pacIiiaB pasmeiiseTcs HA OTAeJbHEIe JacTH. Bce xmMmmuecKme
DIIEMEHTEl IIPE 9TOM PACHOJATAOTCS B OOpefelJeEHOM HOPANKe.
Jlerxme, mONBHWKHEBIE YACTH YCTPEMISIOTCS KBEPXY, K IOBePXHOCTH,
a TsJKelble — K MEHTDY.

Takmm o06pasoM HaKAIIWBAeTCA MeTaanmuecroe sagpo. Hapg
HEM HEPeIKo co3maeTcs 060I0YKA CEPHMCTHIX METAJJIOB; HAKOHEI,
ellle BHIIE, KAX OKANMHA WM MIIAK, OTIATAETCS KOopa KPEeMHEBHIX
coegumuennit. I'eopm3mKkm roBopsAT HaM, 9TO Bce OTIEIBELIE 0060J0Y-
Ku, miu reocdepsl, m3 KOTOPBIX COCTOMT Hama 3eMid, Kak pas
¥ OTBEYAIOT OTHEILHEIM 30HAM, OTHEJBHBIM HpPOAYKTaM ILIABKH
0ONBINON MOMEHHOHU IeYn.

B caMeix roy6meax, Ha rayomae npmMmepuo mo 2900 mM, maxo-
OUTCS KelesHoe AApPOo. 37ech HAKOIIEHE Te METAJUIH, KOTOPHE @
B MOMEHHOH Te4W HIYT BMeCTe C JKeJe30M; 9To MOpPeKIe BCero
caMo0 jKele30 W erp OnmxkafImme [APYy3bA W AHANOTH — HUKEIbL H
KobambT.

3rmech jXe W SJIEMEHTH, KOTODPHIE XHMWKH HASEIBAIOT CHIEPO-
draavu, «IOOAMUME Keqe30%, MOBTOPAA HOYTH TOYHO CJIOBA a-
XEMPKOB, HaJi KOTODHIME TaK HacMexajmcb cxoyactsl XVIII =.
K cmpepodmnam mpmmammeskaT miatTmEa, MoambmeH, TaHTad, doc-
dop = cepa, KOTOpHIE, HECOMHEHHO, MMEIOT CXOMICTBO C FeIe30M.
Bor xax pmcyercsi HaM cocTaB caMBIX IIy6oxmX dwacTedl Hamei
3emun.

Hap snpoM, Beposarro Ha ray6mme 1200—1300 M, mper mpy-
rasg 30Ha; MHOrO OBIJIO CHOPOB, KaK PasrafaTh €€ XUMHUYECKHHE co-
CTaB, HO HECOMHEHHO, UTO 5TO TA 30HA, KOTOPYI MEI XOPOINO 3Ha-
eM OpY BBHINJIABKE MEJM WJIM HUKelsd; Ha 3aBOJaX IBETHOH MeTa-
NYyPIME ee HA3HBAIOT «MTeHH». JT0 CepHHMCTHE MeTaknnl. VY He-
TapoM OTPOMEHYI0 30HY 3eMHO# xopsl B 1700 kM Hepenxo Hasw-
BAIOT PYAHOI 000NIOYKOM.

3mech JOIDKHBI HAKAIIMBATHCA CEPHMCTEIE COEIMHEHHS MEJH,
OUHEA, CBEHIA, 0JI0BA, CYPHMEI, MEIIILAKA I BACMYTa. BOIbImas mx
9acTh, OffHAKO, BXOLHUT B COCTaB CEPHUCTHIX MEHEPAJIOB, KOTOPEHIE
MHL BCTpedaeM I B 60jee IIOBEPXHOCTHEIX 30HAX 36MHOH KODEHL

Hanee mper caMa «oxammmEa», mim okmcHas 30Ha. OHa Tamme
paspessierca Ha OTHeNbHEIE 30EEL B riaybmEax MBI mMeeM OrpoM-
HEIe CKOIJEeHMA HOpoj, 60TAaTHIX KPEeMHHEM, MaTHHEM W Keje30M.
JTO 30HA, 0 KOTOPOH MEI CTANM HOTAHEIBATHECHA TOJBKO HOCJE TOTO,
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Kax ObLIH m3y4YeHE TpoMajHEIe anMa3Eble TPy6km IOsxmoit Adpm-
KW, 3aIOJHEHHEIEe BHHECEHHHIMA ¥3 IIyOmH Hamboiee DIOTHEIME 1
TAMENBIME MUHEpaJaMd — OPOSYKTAME KPECTANIM3ANUN [IyOHH-
HBIX PaCILIABOB.

Hap meit, mprMepro ¢ ray6masr 1200 kM, HaYMEAETCA TA KPeMHe-
Basg OKaluHa (KaMeHHas Mertocdepa, miam KaMmeHHas oboxodxa),
Ha KOTOPO¥l HpoTeKaeT HAamma jKH3HL. MBI mpefcTaBisgeM ee cefe
KaK [JOBONHHO CJIOKHYI0 CHCTEMY PA3IMYHLIX FODPHHIX IIOPOR W MIH-
HepaJoB, x0T (AKTHIeCKH 3HAEM ee TONbKO [0 raybmast 20 M.

Ee cocraB pesko OTIMYEH OT CPEIHErO COCTABA 3eMJM W MOJHET
OBITH BEIpAJKEH B CHERYIOIMHX NE(pax: HOIOBAHY 3aHMMAET KUC-
JOpoJ, Ha [ONI0 KPEeMHHSA Opuxoxutcsa orouo 25%, amoMuams —
7%, menesa — 4%, wampmma — 3%, maTpus, Kaumsa @ MarEmA -—
oo 2%; manee ciegyoT BOJOpOJ, THTAH, XJ0p, QTOp, MapraHe:m,
cepa W BCe OCTANBHEIE BIEMEHTHI.

Mer yxe Bummenm, yTe 5Tm OUQPH YCTAHOBIEHEE TEICAYAME OT-
HeJbHEIX HONCYETOB W aHaAm30B. Ha KasmoM mary mur yhe:xmasM-
cs, 9TO HAIla TBEPAAs 3eMEAs KOpa HEeOTHOPOXHA, YTO pacmpenc-
JeHAE aTOMOB HeOOHIYAfHO CIOMKHO I YTO OYEHL TPYMHO TOYHO
IpefcTaBHETh cebe KAPTHHY CTPOEHHs 3€MHOM KODEI, COCTOSMIeil
TO 73 PO30BOTO CBEPKAIOIMEI'0 TPAHHTA, TO M3 TSAKENBIX TEMHEIX
6azanpTOB, TO M3 COBCeM OENHIX W3BECTHAKOB H HECYAHMKOB HIH
H3 IBETHCTHIX ciammeB. MBI 38HacM, 9TOo Ha 9TOH HeCTPOH, 3amy-
TQHHON OCHOBE, B CTOJNL K€ OECHOPSTOYHOM Xa0CE€, PACCESAHBI Cep-
HHCTBIe METaJLIHI, COJIM W IONe3Hble mcKomaembie. MOKHO Jm Haii-
TH KaKme-HHOY[Ab 3aKOHEI PAacIOpefielieHHss aTOMOB B 9TOH CJIO-
HOH KapTHHE, WK jXe HET BO3MOKHOCTH OTKPHITH 3aKOH CTPOSHHH
3TOTO IECTPOro KoBpa?

HcenenoBaEnmsa re0OXEMUKOB 32 IOCHERHUE TOTH IOKA3aJH, ITO
B 9TOM KaiKyIIeMCsi MEpe CJAyIafiHOCTeil CymecTBYIOT CBOH He-
00BI9afiHO UeTKAEe W HEYMOJUMEIE 3aKOHEL

leoxmvMuKE He TOTBKO BHIENAIA M3 OTHEHHOTO JRHLKOTO RIYO-
Ka aTOMOB KDPeMHEBYIO OKAJIIHY, 3€MHYI0 KODY, OHH DasfelmiIn ec
Ha OT/eNbHBIE ATOMHI M B CTPOTOM HOPAAKE M3ydYaloT NOBENEHUE
KQKEOr0 W3 HEX.

Mur mpemcraBiseM cefe pACHNABIEHHYID MacCy H OKAIHHEY
momo6HO# BEUINTOMY K3 JOMHBI IMUTAKY, KOTOPHIA HAYall MOCTeHeH-
HO oCTEIBaTh. IlociemoBaTeNbHO, OfIMH 3a APYTEM, CTANA U3 HEro
BEIKPHACTAJIA30BEIBATECA OTHeAbHEIe MuHEpadsl. IlepBeiMm oTme-
IMIHCchH BelMecTBa Oojiee TAMKENble W CTANW Hafath HA HHO; Gojee
JlerKme COCTaBHBIE YacTH, I'ashl, JeTy4Yrme BEWeCTBA, CTANH YCTPEM-
aATECA KBepxy. Tak, m3 pacmiaBa (a3alpToB ODYCKAIUCH BHU3
MEHepaJs, GoraTeie Kele30M W MAarHHeM; B HHX MBI BCTpedaeM
COeMHEHAA XPOMa W HEKeJs, HAXOAHM WMCTOYMAKE APArONEeHHBIX
KaMHEeH aiMasa ¥ [OPOTMX IUIATHHOBEIX PYA; € APYTOil CTOPOHEL,
KBEpXy, B BepxHee IoJie MOCTYHNAJM APYTHe BeIecTBa, W W3 HUX
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00pa3oBHIBANKCH T€ IOPOJEL,
KOTOpHle MBI Ha3hIBaeM IDAHH-
ramz. OHE ABWINCH KaK OBl MO-
CIef0BATEILHEIMI BEIKEMKAMI
OXJIa3KIAI0M eroCs MacCHuBa;
IMEeHHO OHU 00pa30BaNX OCHO-
BY HAIIEX MaTEePUKOB, KOTOPHIE
Kak Obl IIIABAIOT HA TAMKEIOM
6a3aJbTOBOM CJI0€, BEICTHIAIO-
meM OONBIOYI0 YacTh MHA
OKEaHOB.

Crporme saKoHE (u3mge-
CKOMl XPMWu PYKOBOZHIHE 3THM
HOBHIM pacIpelelleHueM aTo-
MOB B MHPOBHIX MPOCTPAHCT-
BAaX, I B HayKe 3ajKriach 3aps
O0uk u3 MHO204UCAEHHBILT UCMOYHU-  HOBRHIX maeH ¢ TOro MOMEHTA,

%06 6 Ooaure p. Oseproii na Ham-
wamke. O aamenamener mes, wmo peey- o B TEOXHMHR CTaJll HpH

AAPHO, uepes KacOule 4 munymul, us MEHATHP 3aKOHBL @HSquCKOﬁ
semAU HQ 6bICOMY OKONO mempa bvem  XUMUH.

S IS T, MR, T TP
were 00Ol MUHYmMEL, & 3amem cnadaem TPARITAIE QRaroh: Mo HAX Bli=

IeJAI0TCS Ieperperble Haphl,

Ieryume rassl, KOTOpEIe Hpo-
EOKAIOT Yepes OKPY’KaloIue IOPOXH, 00pasys ropsime BORHEIE
PAacTBOPEI, XOPOINO W3BECTHEIE HaM II0 MEHEPAJBLHHIM HCTOYHEKAM.
Har opeojsioM OKpY:KeH TDAHATHEIA O9ar STEM TOPAYEM ABIXa-
HEeM; Taskl I aphl ¢ PA3NWYHBIM COJeP;RaHUEM JeTyunX BeINecTB
OPOPHIBAIOTCS B TPEIUHEHEI U PAa3JOMHEl OXJAKAAOIUXCA IPAHATHEIX
MOpOJ; TeKYT Kak OBl ropsume IOI3eMHBIe DeKH, KOTOPHE, HOCTE-
IeHHO OXIaKIasACh, 06pasyioT Ha CTeHKAX KPHCTAJIMIECKHe KODKH
MUHepaJoB M IPeBPAINAlOTCA HA IIOBEDXHOCTA B XOIOIHBIE MC-
TOTHHAKIL.

B sToM oOpeosne oxiaykmaroinerocs IPAHATA MBI BUIEM IIPEKTE
BCEr0 OCTATOYHEIE PACIUIABEI; HTO Te 3HAMEHWTHE HEIMaTHTOBEIE
FRUJBI, KOTOPHE SBISIOTCSA HOCHTENAME TSIKENEIX aTOMOB pammo-
aktaBHEX pyx. OEE HecyT ¢ coboii mparomeEHble KaMHHU, CBEPKAI0-
M7e KPACTAJIL Oepmiia U Tolasa; B HAX HAMEYAIOTCA COeIMHEHMA
0II0Ba, BoNb(paMa, NUPKOHAA ¥ PEIKMX MeTaJlJIoB.

B cnomuoM mporecce mOCTENEHHOTO PACCIOEHUA TAHYTCA Hallb-
me Kmibl KBapOa C OJOBOM, BOJbMPAMETOM, €mle HAJbIle IpOTA-
TEBAIOTCA BETBHCTHIE KBapIEBHE JRUJILI ¢ 30J0TOM, IOTOM HAYH-
HAOTCA OTIOMKCHMA NWHKA, CBHHIA m cepebpa, obpasymomume Imo-
IIMeTaJIAIeCKNe JRANGI, a JajleK0 OT PAacKalJeHHHEIX 09YaroB, 3a
HECKOJBKO KHJIOMETPOB OT KWNAIMAX TIIyOWH TPAaHATHBIX pacIuia-
BOB MHl BCTpPEYaeM CoOe[HHEHWS CYPHMBI, KpacHEE KpPHCTAJIIEI
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CEePHUCTOM PTYTH ¥ OPHEHHO-)KeITHe WM KPAacEEIE COeRMHEEHS
MEIIIBAKA.

9TH pyHHBIE MAacCHl PACHpefeNsioTCs H0 3aKOHAM BCe TOH Ke
dusmueckost xmMmp. Horma ke oHmM 3acTEIBAIOT IO AINHHEIM pac-
KoJiaM 3eMJH, TO CKOIUIEHHS aTOMOB BEITATHBAIOTCH B JIMHHBIE
KOJNBOA WX Hosica, B3aKOHOMEDHO CJaeAyoInme ORWH 3a JPYIEM
BOKpPYT pacKajeHHHIX MaccmBoB. Ilepen HaMm Ha HOBEPXHOCTH
3eMin PACKPHIBAIOTCA MPAHAMO3HEE KAPTHEEL STHX PYAHEIX HOACOB:
OfEN OpPOTATMBAIOTCA Yepes oba aMepuKAaHCKWX MaTepHKa, HAUH-
HasgCh Ha ceBepe, rme-To B paitiome HanmdopHmum; oBE HECYT ¢ coO-
Goit cBuEenm, muHEK #m cepebpo. [pyrume mo MepmImaEy OpOpe3aioT
3cio Adppwry. Tpersm B BumEe TEDISH[ ONOSACEIBAIOT YCTOKYH-
BEle OKAMEHEeBIZe MUTH Aswmm, co3faBag mosc, OoraTelil pygma-
MH ¥ [OBETHHEIMA KAMHSMHY, IPOCIEKEHHE HA MHOTO COTEH
KRJIOMETPOB.

Hemomsatras kapTmHa, kKasamoch 0bl, OecmopsmouHO pasbpocaH-
HEIX TOYEK PYIOHEIX MECTOPOKIEEMI mpeBpamjaeTcsd TakmM ol0pa-
30M MJA TeOXMMHUKA B YeTKYI0 3aKOHOMEDHYIO KapTHHY Dacmpefe-
JeHds aToMoB. M KpymHelmme mpaKTH9ecKWe 3afa9W H HOCTHIKE-
HAs PemAaloTcd Ha OCHOBE 9TOW HOBOR MW eCTECTBEHHEIX 3aKOHOB
pacmpefeNeHusi ATOMOB B 3eMHO# Kope B 3aBECHMOCTH OT X CBOHCTB
11 HOBeEHNA.

Ha cmeny crapsiM HaGIIOMEEMSAM TOPHAKOB CPEJEHX BEKOB T
CTAporo ONmEITA PYAOKOMHOTO [eja HOSBIAIOTCS HACTOSAIINE BaKOHHI,
0 KOTOPHIX Tak Megrat eme B XVI B. Arpuxona, roBops 0 TamHCT-
BEeHEOH JI06BE OTHENLHEBIX MeTAJIOB APYT K APYLY.

Tosopuma 06 aToM m mpodeccop MEEEPATIOTAA TOPEOH AKameMun
B Opeitdepre Bpefitrayr, Korga oH moJTOpacTa JeT Easa] IPU3EIBAI
XAMUKOB O0BEUEATHCS ¢ METAIIYpPraMd, ITOOH OTEICKATL PABHO-
BecHme W HPHYAEEI COBMECTHOTO HAXOMAEHUsS PYX K OTBETHTh Ha BO-
IPOCH: IIOYeMY OUHE W CBMHEI BCTPedaioTcsd BMecTe, HOYeMy Tak
4yacTo Ko0aubT CaemyeT 3a cepeOpoM, IOYeMy MeTAJIE 3THX Bpajk-
J1e6HELIX TOPHOMY MeIy THOMOB — HUKEIA H K00aabTa EaxoJATcA CO
CTPaHHBIM 3JEMEHTOM ypaHOM?

Yro e 3aCTaBASET OTHENbHEIE aTOMBI TaK 3aKOHOMEDHO pac-
IpeeNaThcA B IPAHNTHBIX HOpofax? 37ech Ha apeHY BEICTYHAIOT
HOBEIE CHNEI TPHPOJHBIX IPOIECCOB; ¥ €CIM TaM, B ITyOmHAax, Korga
pacmIaBreHHHH KIyOOK HeJmics Ha AApPO, OKAIMHY W IIJIAK, OC-
HOBHBIE 3aKOHWH JeleHns 00yCIOBIMBAJHMCH IPHUPOROE caMmx aro-
MOB, TO 37lech Ha CMEHY 3THM 3aKOEAM HOPWILIN HOBEIE.

ATOMEI ¥ ZX 9acTH CTAld COENMHATHCS BMeCTe, He TOJNBKO 06-
pasysa cmcTeMy HarpOMOKIEHHEIX CBOOOJHEIX aTOMOB W MOJEKYI,
KOTOPYIO MBI HA3HBAEM JKUTKOCTHIO MIHM CTEKJIOM, HO W HOCTPOIKH,
KOTOPHIX HET B IAyOmmax 3eMiId I KOTOPHIE HOCATCA B MHDPOBOM
OPOCTPAHCTRE JHUIOEL TaM, TAe XOJOJ MEeKIJIAHETHEIX IIPOCTPAHCTB
oxmaaer 6ypHO ABmEymHecs aToMsl Hmxe 2000°
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Pasmvimuie ocadoursie nopodvl npuuydaueviz opm. Hoeasn Benarndus

dTa 3aMeYaTeJbHAS TaPMOHHYECKAas IOCTPOMKA, OIPEeHeNsio-
Ujas BCIO CTPOMHOCTH HAINEro Mmpa, HasBaHa KpmcTasanoM. MEr ro-
BOpEJIN yke 0 TOM, 4ro 1 cv® Kpmcramma cocTOMT W3 TPHILIAOHA
TPIILIAOHOB ATOMOB, KOTOPEE PACHONOKEHE B OHPENEIEHHEIX TOY-
Kax IPOCTPAHCTBA HA OIPEHEeNCHHHX PACCTOSHHX OFHH OT APYTOTo,
o0pasysda Kak OBl pemeTku u ceTKm. V3 KpmCTANIOB WM IOCTPOEHA
BCSA BEDXHAA IIEHKA 3eMHON KOpPHI, TAaK jKe KaK W IOJABISIOMNAS
JacTh OKPYIKAIOM[Ero HAC MHEpA.

Hpmeramn m ero 3akoHH OHPENeNsIOT PACHPOCTPAHEHHE dile-
MEHTOB, KOTOpEIE MOTYT 4acTO 3aMEHSTH APYT APyra B OHTHX IO-
CTpOIKAX: MOABIAETCA BO3MOKHOCTH OJHUM K3 HAX CTPAHCTBOBATH
BAYTPM KPHCTAJIA, APYLHM CBsI3HIBATHCS BMECTE DIEKTPHIECKAME
CHIaMy CKAa30YHOM MOLIHOCTH, CO3[aBas IPOYHOCTH KPHCTANLIa, €Tro
MEeXaHIYECKYI BEIHOCIMBOCTEL, €r0 CHOCOOHOCTH GOPOTHCS TPOTHB
BCexX BpasKMeGHBIX eMy CHI MEPO3TaHmS.

TaM, B rayOmHAX KOCMHIECKHX Tel, OECIOPSANOYHEIA Xa0C aTo-
MOB; 37eCh, HA 3eMJe, EeT GOJbINe HTOr0 Xa0ca, ecTh HeCKOHETHEIN
pH TOYEK M CETOK, PACIONOKEHHEIX CTONEL jKe NPABWILHO, KAk
KJIeTKH DapKeTa HA HOJNY, KAK JaMOEL B O0JBIIOM 3ale.

Tax momomiy MLl K 3eMHON IOBEPXHOCTH. 37eCh Hefpa 3eMin
epecTanT BIAMATH HA JKUSHL ATOMOB M YCTYHAIOT CBOE BIHSHEE
CoNHITYy 1 M3IyuYCHWAM KOCMOCA; W I[OF BJINSHEEM HOBEIX BHJIOB
$HeprmU aTOM CHOBA HAYMHAET CBOM CTPAHCTBOBAHWA HA 3eMHOM
[IOBEPXHOCTH COIYACHO 3aKOHAM (PMBWIECKON XAMEH W KPHCTAIIO-
XAMAn.
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Tlonsera Tomy Hasap B IleTepOyprckoM yHHBEpCHTeTe, B CBOHX
6nectsamunx nexqumax B. B. JlokyuaeB pasBmBal maewm 0 3aKOHAX
o6pasosammsa moYB Ha 3eMHOH moBepxHoctm. OH roBopmu, uTo
KJIAMAT, PACTEHNS W HKHBOTHEIE 06YCIOBIEBAIOT 0Opa30OBaHME OT-
JleILHLIX IMOYBEHHEIX 30H, 4 BMecTe C TEM W DA3IndYHOE pacmpefe-
JIeHme aTOMOB BeIIecTBa B IIOYBEHHOM HOKpoBe. TarmMm o6Gpasom,
IOYBEHHBIA IIOKPOB B ero 0000meHmSAX BOCKpecay, KaK HOBHIi,
CB0€00OPABHEIH MU aTOMOB.

Horyuaes mobmn moBTOpATh: «IlouBEHI — 53TO TeTBepTOE NAp-
CTBO IIPHPOXEIY.

3akonam storo mmpa B. B. [loxyuaes momumusn He TONBLKO ILIO-
JOpofime LOYBEI, HO W ;KM3Hb YeJOBEKA.

Ho mmerHO 3pmech, Ha 5TOH TOHKON IIEHKe 3eMHOI HOBEpX-
HOCTH TIOBEJEHWE ATOMOB HEOOBIUAWHO YCIHOKHWIOCH. IlpocThie u
SICHBIE CXEMEl CIOKOHHOIO0 POCTa KPHCTANIOB B IIyOmHAX OKasa-
JUCh 3[eCh HEXOCTATOYHHIMI.

Cnosxmpiii reorpadumueckmii maEmma@T HDONYMHEMI cebe camm
aTOMEHI, 8 YAaCTHHIE CMEHH KJIXMaTa, BpeMeH Iofa, THA 1 HOUW 1 JKU3-
HEHHEIX IPOLEcCOB — BCe HTO CTAJNO HAJNAraTh CBOM OTHEYATKEA U
TpeboBaTs HOBHIX (DOPM pPABHOBECHS W HOBHIX YCJIOBHH yCTORYR-
BOCTH.

B rnybmeax 3eMIm — CHOKOWCTBHE, CHOKOMHBIA XOJ IIPOCTPAH-
CTBEHHOI'0 pacIpejielleEnsa KPHCTAJJIOB; a HA HOBEPXHOCTH — Gyp-
HOe IapPCTBO M3MEHUYMBEIX, IPOTHBOPEYNBEIX BIMAHWIT, Goprda cmi,

e sl

O6pasey 2aunw ¢ Apko eulpaxcenHulyuu omnevamranmu. Kepuencruii noayocmpos
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CMEHa TEeMIepaTyp W FOCHOLCTBO HMPOMECCOB YHMUTOMEHHA. 37ech
BMECTO HAIUAX TOYHHX KPACTAIIMYECKHX HOCTPOEX HpmobperarnT
npeodnafgaomee 3EaUeHME HX OOJOMKE KAk HOBag IHHAMOYECKAs
crcTeMa. ITm O00JOMKM MBI HA3EIBaeM KOJJIOWTAMH.

Boseuraer mpoTmBopeume MLy MHpPOM HODAAKA B IIyOHHAX
I Xa0TAYECKIM MHPOM CTYEHEOOpasHHIX KOJJIOWAOB HA IOBEPX-
EoctH. B 6BIcTpO Mensomeiicss 0OGCTAHOBKE OKPYIKAIOMel HAc mpH-
POIEI XEMAYecKHe pPeaknud He MOTYT HATH TaXK CHOKOHHO W IIaHO-
MepHO, Kak B raybmaax. TolbKo YTo HayaTas HOCTPOHKA KPHCTAJLIA
BAPYT pacmagaeTcsd, 3aMeHseTcsa HoBol. MHEorma o06IOMEER KpmCTa-
JOB CAMBAIOTCS BMECTE, W W3 HTHX KPYHOHEIX YACTHI], HOCTPOEHHHIX
MHOTHA W3 COTeH W THICAY aTOMOB, BEIpacTaeT HoBasg (popMa Belme-
¢TBa, HEYCTOMYMBAA CHCTEMa KOJJIOUIA, TOTO CTYMHS & Kies, KO-
TOPHIA MEI TAK XOPOIIO 3HAEM B OPTAEMYECKOM MIpE.

Ho me Toipko 3Ta cmia paspymeHns XapaKTePH3yeT CHUCTEMY
MHUHEDAJOB 36MHON MOBEPXEOCTH, B HEU 3aJ0KEHBI IPOMAJHEE AK-
THBEBIE CHJIEI, B Heil cOfepKuTCsA GONblIas HEPIWs, YeM B MepT-
BOH, yCTOWYMBOH cmCcTeMe KPHCTAJIOB.

B oxpy:xaomumx Hac INIIEAX, pPasingHOr0 poja OypHIX Kemres-
HEIX, MapraEmeBEIX IOTEKAX, BO BCEM MEOr000pasmm pas3IdIHBIX
ATOMHBEIX COYETAEWH jKene3a, aJIOMHEHsH, Mapraumna, B MIapax X
cTskeHNsAX  (PocOPHBIX COENUHEHHA — BCIOLY BCTYIAKT B Jei-
CTBHE HOBRIE CHJbI, BHI3BAHHEIE CONPHKOCHOBEHHEM pPAa3JIHYHBIX
cper Mesxmy cobofi, BCIOMY OPOABIANTCA BTH HOBHIE CHIHL Xaoca,
Toe HapaBEe C rmejnpi0 MAeT HOCTPOWKA, I/leé BOSHHKAIOT HOBHIE
3aKOHOMEPEOCTY, KOTODHIe OHpPENedsIOT HPUPOLY H0UYB, obieruas
CTPAHCTBOBAEMSA OTHENBHEIX METAJIIOB, BHIBHIBAA MX B3aUMHBIA 06-
MeH B IOYBEHHOM IOKPOBE.

Tax DocTemeEHO HOAXORMAM MEI K IOCTETHEMY STAIly WCTOPHR
aroMa — K mpomeccaM xusHm. HoJurompm yike HOATOTOBHI HOYBY
IJIS1 CO3TAHWSA HOBOM CHCTEMSBI: B HEM, B 9TOM CJOFXHOM CI[€INICHUHA
eJeyCTPEeMIeEERIX MOJEKYI, ¢ 3aJI0KEHEBIMA B HEX TPOMATHEIMHA
DOBEePXHOCTERIME CUJIAM#, CO3MAIOTCH 3aPOMLIMNN HOBOIO BEINECTBA.
ITo KUBAsg KIETHA.

3xece, B cBoeobGpasHoit m rm6KOM HOCTpOIiKe, Ille ATOMEL TO CBSI-
33HEL, TO CBOOONHEI, PORMIACH JKU3Hb, KAK €CTECTBEHHOE DAa3BHTHE,
KaK JOTHYecKoe 3aBePIICHHE BCE VCIOKHSABINEHCH CHCTEMEl aTo-
MOB. JTa JKUBHB, OPOXOAA IO CIHOKEBIM HYTAM BSBOJIONUY, JIAIIb
OPOZOJKANa Te KapTHHBI, KOTOPEE ME HapwcoBanw Beime. Ilomgm-
HAACh HOBOX (popMe I'DYDOHPOBKHA, 0HA HAYAJNA YCIOMHATH ATOM-
HYI0 HOCTPOHKY W CHeJiajiach IOCIOACTBYIOMIMAM SBJIEEHEM HA 3€M-
HOIf MOBEPXHOCTH, HAYMHAA C MENbYAMINero OXHOKIETOYHOTO Opra-~
HU3Ma W KOHYasg 9eJOBEKOM.

Msz1 Hu9ero me MoKkeM BHIYEPKHYTH U3 OKPYHammei Hac obcra-
HOBKE. fHU3HL BMecTe ¢ MePTBOH HPHPONOH, BOSTYXOM H BOHOM
clImiach B €NWHOe IelNoe, CO3Tajla OKPY;KAoIume HAC MHOIOYHC-
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Hunsawue epaseesie aymu ¢ Apuru Pacranennoe obaako na o. Map-
Kanakana, ¢ patione zopauux uc- murukae, noseueucecs 16 Oexaéps
mounuroe Hoeoti Beaanduu 1902 .

neEHsle reorpadmueckue mammmadTe. dTo BECmas QopMa CH-
CTEeMEBl aTOMOB, CIOJKEBINASCS B Pe3YIbTaTe 3aKOHOB HBOJIONWE W
pasBmETHA opramEmsMa. llogBmics MBICAAIMAA YeJOBEK, CYMeBIIHI
HO3HATH Te MOTYIIEeCTBEHHHIE 3aKOHEBI, KOTOPHIE 3aJ0KEHHI B OC-
HOBY 9TOU HOBOW, eme Oojee HeycTOImBO#, HO m eme Ooiee Mo-
ry4ei, aKTHBHON CHCTEMEL.

Tak ©mo mCTOpME CTPAHCTBOBAHUSA aTOMAa MBI BHIUM, KaK HOCTe-
MEeHHO YCIIOKEANACh ero cymanba.

Brauase 510 GBLI 9JeKTPHYECKN 3aPAIKEHHEIA CBOOONHEINA IIPO-
TOH, fajee 00pasoBaJIUCEH AAPAa ATOMOB.

TloToM Havaloch yCIOMKHEHWE, W, OO0 Mepe mepexofa K Goxee
XONORHOH CHCTeMe KOCMOCa, K aTOMY BEPHYJACh €r0 BIEKTPOHHAA
o6osoura. IlocTeneHHO B 3aKOHOMEDHOH W KECTHOH reomerpmde-
cxoit (hopMe cImBANHCHL TH ATOMH B TO, YTO MEI HAa3BalH XHMHO-
9YECKUM COEINMHEHHIEM.

HKpmeransn Gmin (popMoll BEIpasKeHHA STHX B3aKOHOB, (opMoit
HamOOJBINEr0 MOPAAKA, HAMOONBIIEH TapMOHHW, HAWNMEHBINIAX 3a-
acOB DHEPIHME W motoMy Hauwbolee MepTBOi (opmoit BemecTsa,
nnmenEO cBoGopHOK cmibli. Ho TyT ’Ke HA9Yaloch OCIOMKHEHHE,
pofmiach KOJLIOMOAJLHAS CHCTEMa aTOMOB, MOJEKYI.
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Cospanace mMuBasg KIETHA; CIAOMHEEIE MONEKYIBl CTANH CTPOUTH-
¢ T3 COTEH W THICAY OTHENbHBIX aTOMOB; W KaK BEICIAs (opMma
elje He DasTafaHHON XUMHYECKOH CHCTEMH HOSBHJINCH GEIKOBEHIE
BeIecTBa, CO3JABIIME Bce MHOroo6pasme, BCIO CIOMKHOCTH U 3ara-
OOYHOCTh OKPYIKAIOMET0 HAC OPTAaHMYECKOTO MHPA.

Ho B meTopmnm Hameir mpupojsl aToM Bcerja MedyeTcs B IOHCKAX
HOBHIX (popM. MBI HE MOKeM eIme CKa3aTh, HeT Jn HOBHIX, APYTHEX
dopM paBHOBecus, Gojee YCTOMYMBEIX, UeM KPHCTANLN, MIH Ooiee
AOKTEBHO 3apsUKeHHEIX DHEPTUeH, 4eM jKmBOe BeIecTBO. Bce Hamn
OopefcTaBileHEusa 06 OKpY:Kalome# HAC IPEPOJe HATAIKWBAIOTCA EA
HEJO0CTAaTOYEOCTh HAWX BHAHWI HOBHIX myTeil atoMa, I HUKTO He
PeImuTCa CKa3aTh, YTO MEl YiKe HOCTHIJIH BCE IIYyTH €ro CTPAHCTBO-
BAHMH W 9TO YeJOBEK yiKe OBIANEN TEMH MOTYyYHMH CHJIAMH, KOTO-
pEIe OH MOT OBl Pa3BgA3aTh B aTOMHOM KiIyOKe !

! 3a roppl, Dpomefmue ¢ MOMEHTA HANMCAHHMA 3TUX CTPOK, HAYKA CJe-
Jaga B obnacTH HO3HAHMA CTPOEHHUsA aTOMa TpPOMajiHble ycliexw, W ceifgac
HCIOJIb30BaHNE aTOMHOM SHeprmu, ocobemHo B CCCP, mmer OHICTpHIMH, BCe
HApaCcTAOIIUMU TeMIaMu.— Ped.



ATOMbBI B BO3AYIIHOH CTHXHH

T0 Takoe Bo3myx? Hawx Mamo mubr cebe mpemcTaBiseM

BO3LYX, KAK MaJ0 MEl JajKe HHTepecyeMcs STHM BOI-

pocoM! MH DOpHBHIKIW, 9YTO BOSAYX HAC OKPY’Kaer,
I, KaK B3J0pOoBbe, HAYMHAEM TEHATh €ro TOJBKO TOTHA, KOT-
Jla TepdeM ero, KoIfa momagaeM B YCIOBHsA, IAe BO3Oyxa He
XBaTaert.

Mu 3HaeM, Kaxk TPYLHO AHINATCA HA GOJBIINX BEICOTAX, KaK
Y HEKOTOPHIX yKe Ha BHICOTE TPeX KHJIOMETPOB IMOSBIAETCS TOPHAs
601e3Hb, HAYMHAETCA CHAGOCTH; MEI 3HAEM, KaK CTPATAOT JeTINKN,
KOTHAa OEHM MOTHMMAIOTCH HA CAMOJIETAX BHINE HATH KIJIOMETPOB;
Ha BHICOTE BOCHMH I JIECATH KIIOMETPOB BO3AyXa YiKe ONpeHesIeH-
HO He XBaTaeT, I NPHXOANTCH OpmGerars K IOMOINHM HMEMOIIEXCH
pa caMmojeTe 3amacoB KUCIOPOJA.

Mz 3maeM, KaK TAMKENO OOYCKATHCA B DIYOWHBI DYRLHUKOB, KaK
[ONTO 3BEHUT B ymax, moKa Ha riayomme 1500 M BH ocBomTECh €
HOBHIM [aBJIEHEEM BO3IyXa.

Bosmyx ceifzac mpejcTamiseT OJEY W3 HHETEpeCHEHINNX IPO-
6ieM He TONLKO AJA HAYKH, HO M [JIA XWUMHOYECKON IpOMEIILIEH-
HOCTH.

Ilonroe BpeMsa YelOBeK HAKAK He MOT HOHATH, ITO TAKOE BO3-
Iyx. B Teuenme HeCKONBLKUX BEKOB B MEPBOOBITHON XWMHH IOCHIOM-
cTBOBaJIO yGesxenne, 9T0 BO3LYX COCTOMT M3 ocoboro rasa — dguo-
FMICTOHA W YTO KOIIAa KaKoe-Im0o BEIIECTBO TOPHUT, TO W3 HEro BEI-
fensercs (DIOTMCTOH m 3aIONHAET, KaK ocobad TOHKAasA MaTepuhs,
BECh MHp.

Ilotom, Gnaromaps TeHMANBHOMY OTKPHTHIO (PaHIIY3CKOTO
xuMmKa JlaByasbe, cellaloch SICHO, 9TO BOBIYX COCTOWT B OCHOB-
HOM U8 JIByX BeIIeCTB — OJHOIO SKEBHTEIHHOTO, KOTOpoe OBLIO
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HAa3BAHO KUCJIOPOTOM, W APYILOro, PAaBHOLYIIHOTO K JKH3HH, IOJY-
9HBIIEr0 HOITOMY MMsA «as30T» (Oo-rpeuecku — Ge3KH3EEEHHIR).

B 1894 r. 6emio o6EApyeHO, YTO COCTAB BO3TYXa TOPasmo
CIIOJKHEe, YTO KpOMe KHCIOPOJA W a30Ta, BTOTr0 0es:Km3HEeHHOIo
rasa, OH cOflepyRuT B ceGe LelBIf Psf APYTHX XMMHUYECKHX 3JIeMeH-
TOB, KOTOPEIE MIPAIOT B HeM OOJBIIYI0 POIb.

W coBpeMenHble XMMOKH OIPEIEIAIOT COCTaB BO3TyXa IO BECY B
cIeZyIOmeM BHTe:

Asora . . . . . .79,7% Heoma. . . . . . . 0,00125%

Kmemopoma . . .23,019% Teama . . . . . . . 0,00007%

Aproma . . . . . 1,28% Kpmoroma . . . . . 0,0003%

Yraexkucaorer . . 0,03% Kcemoma . . . . . . 0,00004%

Bogmopoga . . . . 0,03% ITapoB BOALI — U3MCHUABOE
quCao

Ho sroT coctaB XapakTepeH TOJLKO [ HEKHHEX CIOEB aTMO-
cepsi. Beime 20 KM KonmuecTBO ra3oB HAYMHAET W3MEHATHCA: KO-
JNAYECTBO THAKEJBIX Ta30B yMEeHbINAETCs, JIeTKHX YBEJIWYHMBAETCH.
[Tocrenenmo pacTer cofep:KaEme BOJOPOAA, Telms, a ITEe-TO BEICO-
KO, TaM, I'le CBepDKAIOT MeTeOpEHl, I'le pacCesHHBIe YACTHLEL CO3Ma-
0T CeBepHOE CHAHEWE, TaM NO-BHAMMOMY, Hpeo0JafaoT JerKume
rasHl.

Cefigac MBI HACTONBKO TOYHO 3HAEM COCTAB BO3LYIIHOIO OKea-
Ha, 9T0 KaKJas KamejbKa, paccesHHAas B KyOm4eCKOM MeTpe ero,
He YCKOJNb3aeT OT BHMMAHMSA HAMNX XHMHKOB.

1 Bor oxasriBaeTcs, UYTO OKPY;KAIOMHKY HAC Ia30BHIA OKEAaH He
TOJBHKO OCHOBA BCEH HAaIleil }KU3HE, HO W OCHOBA HOBOMW, I'DAHLHO3-
HOM HpPOMEIIIJIEHHEOCTH.

Anrnmgapge 3a MOCHeEWE TORHI ITOJCYNTANH, YTO BCe Haceje-
gne Arraum m [ornamgun 3a cyrkum mordomaer xo 20 muam M3
KHCIOpONa W3 BO3IyXa, a CHEqHAJbHEIE YCTAHOBKH 3a 9TOT Ke
cpox m3BiexawT A0 1 MiH. M3 9TOrO rasa HIS HYKI HPOMBINLISH-
HOCTH.

OnHOBpEMEHEO C STHM NPOMEINLIEHHOCTH CHKUTAET Yroidb u
HeTh, HOTPe6IsiA KECIOPON, M Bo3Bpamaer B arMocdepy IpaEmu-
03HOE KOJHMYECTBO YTIEKWCIOTH. 10T jKe IPOmECC HTPOMCXONHET K
B JHKEBEHIX opraEmaMax. HampmMmep, 4enoBeK KasK[Blil JeEb BEIfE-
lgeT OKOJIO0 TPeX JUTPOB YIIEKHCIOTHL.

YUrobbl moEATH 3Ea¥eHHE STOH LHQPHI, JOCTATOYEO YKA3ATh,
910 GOJBIIOE [[ePeBO YBKAJMOT B TE€ICHHE OIHOTO NHS MOKET pas-
JOMUTH YIIIEKMCJIOTY W BEPHYTH CBOGOMHEIN Kuciaopox artmocdepe
OPUMEpPHO B KOJWYECTBE ONHOM TpPETH KOJWYECTBA YIIEKHCIOTEL
BHIgEIXaeMoit genoBexoM. CiefoBaTeNpHO, TP KPYHOHEIX DBKAJAI-
Ta PasNOKAT CTOIHKO YIVEKUCJIOTHI, CKOJIBKO BEIAENHUT ORWH 9eJo-
BEK, X TaKWM 00pasoM BOCCTAHOBSAT DAaBHOBECHE COCTABA ATMO-
cdepmr.
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W3 sToro MHE BHOHEM, KA
BEJMKO B3HAYEeHWe TOH pacTm-
TeJLHOCTH, KOTOPass OKPY:HaeT
HaC I KOTOPYIO MEI TaK Gepes-
HO XpaHOM W HAcaKjaeM B Ha-
mmx ropomax. #HmsEBL pacte-
HOH ABIAeTCA eRXWHCTBEHHEIM
TICTOYHIKOM BOCCTAHOBJIEHES
KHECJIOPOAa, MOIIOImaeMoro de-
JIOBEKOM. A MKy TeM KHCJO-
POIl HAYMHAET WCIOJB30BATHCSI
pce B OOIpIMEX & OONBIIUX KO-
JMYeCTBaX.

B 1885 r. manenskme 3aBo-
[BI II0 WSrOTOBIEHWIO MEPEKUCH
Gapnsa BOepBHIe HONOKWUIM Ha-
qaJi0 MPOMEINIJIEHEOMY HCIONE-
30BaHMI0 KHCIOPOJa BO3LYyXa.
Ceifgac  KmCIOpON  BO3OYyXa
CIY7HAT OCHOBOM [IA I[€JIOTO
pAfa  XUMHGECKHX  HPOES~  jrycose IMpucmau (1738—1804),
BOJICTB; B METAJNIyPIUH BMECTO omrpuiewuii 6 1774 e. xucaopod
BO3IyXa B JOMEHHBIE IIe9U
BIyBaeTCA UHCTEHIH KUCIOPOHK;

B pAMle XAMUIECKNX NPOM3BOMCTE KUCIOPOL SABIAETCA He3aMeHNMEIM
OKHCJIATEIIEM.

C KayKIHIM TrOZOM pacTyT Bce HOBHIE M HOBHIE YCTaHOBKH, KOTO-
pBIe Yepes MAKAN BO3AYX M3BIEKAIOT KHCIOPOX M3 OKpY:Kalomen
Hac arMoc(epsl.

HapaBee ¢ KmciopofoM Bce IMApe W MMEpe HAYMEAIT HCHONB-
30BATHLCA 9YEIOBEKOM W ApPYTUe Ta3EL.

Eme mHemaBHO apros, BXOJAMUi B COCTAB BO3AYXa B KOIMIE-
crBe 1%, me mrpan mmxakoit ponm B mpoMeimuerHocTH. Ceigac
OpY TOMOINY CHOKHBIX YCTAHOBOK M3 BO3TyXa H3BIEKAOT erke-
FOZHEO OKOJO OJROr0 MIUIIMOHA KyOWYecKHX METpO3 BTOTO pefuaii-
1mero rasa.

Mguorme w3 Hac He BHAIT, 9YTO KKMBIA I'Ofl 9THM Ia30M HAMOJI-
HAOT CRHIIE OJHOT0 MIILIMAPJA SIEKTPHUECKUX JAMIOYEK.

B cpeTammxca pexiaMax OOJBIIZX TOPOROB B CHENUAIBHBIX
JaMIOYKAX ¢ KAKOLIM TOIOM BC€ MWPEe W IIWPE MCIOAL3YeTCA II
ZIpyroit GiaropopmHEli ras Bosgyxa — HeoH. Ero ouenn Mamo B B03-
OYIOIHOM OKeaHe — OJHA YACTh HPUXORHUTCA HA OD THICAY gYacTei
Bo3nyxa. Ho Bce ;e HeoHOBas INPOMEINUIEEHOCTH pPa3BEPTHIBAETCH
H PacTeT ¢ KajiIOeIM TOIOM.

HaummapoT m3BIexaTs u3 Bo3ayxa w renmit. Ero eme Membme,
4eM HeoHa, X0Tda B arMocdiepe HAJ KaKIBIM KBapATHBIM KHIOMET-
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poM 3eMau comepsrmutces 0xoyo 20 T aToro memHeimero rasa Coxrna.
lenmit m3BneraeTca m3 BO3MyXa W IIABHHIM 06pasoM U3 HOA3E€MHBIX
Ta30BEHIX CTPY# W HCIONB3YeTEs NI HANONHEHWS MUpHIKabieil;
B XOJOFUIHHOM TEXHAKE C €r0 IOMONIHI0 IOJYIaIOT CaMble HH3KHE
TeMIePaTypPH B MHUpE.

B mamy npoMblmueHHOCTH HAYMHAIOT BXORHTH JaMKe CaMBIE
pefKme rasel, KaK KPUOTOH M KCEHOH.

Hpmnrora B BO3Zyxe MeHBIIE OXHON THICAYHOH NpOIEHTA.
A MexTy TeM KakK BakHO GBLIO OBl MOJYyYaTh €ro B OOIBINUX KO-
amuecTBax, mbo torga Ha 10%, a mpm mpmMemeHmE KCeHOHA HA
20%, moBsicmiack 6Bl APKOCT HAIMEX SIEKTPONAMIOYEK. A 5TO
3HaunT, 9To Ha 20% mOHW3WIOCH GH mMOTpe6IeHENe HIEKTPOSHEPIUM
HAOIAMA OCBETHTENLHHIMA YCTAHOBKAMI.

Ho, xoregno, caMeIM BasKHEIM CHIpheM [ IPOMEIILIEHHOCTH,
HM3BIEKAEMHEM W3 BO3HYXa, ABIAETCS A30T.

.
.

Sekaaunmosas anaes 6 co6xoze Yenmpaavhoi acmuy Koaxudcroi
nuamennocmu (I'pysuncras CCP)
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B 1830 r. Buepssie 0nina cre-
JaEa  OONEITKA  HMCIONB30BATEH
a30THHE COegUWHEHHWA s ymoo-
peHmA moJeH.

06 asore BO3myXa TOrAa HH-
KTO He AyMaJl, U JajKke OpUOEIBaB-
mas Ha cygax um3 Umium cexmTpa
He Beerga Haxopmia cebe mpmMme-
HeHMe Ha OefHEIX HOIAX Samaj-
moit Espomei. Ho mocremenHO
PA3BWBABINAACA XMUMHUBALMUA CEIb-
cxoro xo3sicrBa TpeGoBama Bce
06npmux ¥ G6ABPMEX KOJHIECTB
TeX TPexX JRUBUTENLHBIX BEMIECTB,
Ha KOTOPHIX CTPOMTCA XUMUYe-
CKasg JKU3Hb DPACTEHUs,— a30Ta,
docdopa m xamms. IlorpeGmocts Mask us HeoHogwix mpy6ox Ha as-
B a30Te CTAalla TaK IOBBIMIATECH,  podpome. O daem opanacessil coem
gro ¢usmKk m xmMmMumr HKpykc B
1898 r. mpemckasniBan as30THELR
TOJION ¥ IPeJJIarajl NCKaTh EOBEIE
MeTONH [Jis W3BIEYCHMA a30Ta M3 BO3Jyxa.

TIpomno memuoro met. Ilpm moMomu sIEeKTPAYECKHX Pa3PAIOB
XMMUKZ HAyYINCH IPEBPAINATH a30T BOSLYXa B aMMUAK, B a30T-
HYI0 KHCIOTY W B IWAHAMUL.

Bo BpeMs mMumepmaiwmcTHYecKOW BOWEHEBI a80T, HYJKHBIM [IJIA
IPOM3BOJICTBA B3PHIBYATEIX BEIMECTB, CHENAICH TPEIMETOM MHO-
rogucieHHEIX mecaegoBammii. Ceifzac Bo BceM Mmpe paboTaeT CBEI-
me 150 a30THBIX 3aBONOB; OHM €KETOIHO M3BIEKAIOT M3 BO3LYXa
4 Munnmora ToHE asora. Ho m sTa mupa oxaseiBaeTcs HMUTOMHON
0 CPaBHEHHWIO ¢ FPOMAJHEIM 3amacoM 3TOr0 rasa, COCTABIAIIAM
npumepro 81% Bcero o6memMa BOSEYMIHOH CTHXWH.

HocraTouno crasaTh, 9TO BCe a30THHIE YCTAHOBKEM MHUpA KarK-
OBl TOff W3BJIEKAIOT HPEMEPHO TaKoe KOJIMYEeCTBO a30Ta, KOTOPOE
comepsuTca B cronbe atMocdiepHl Haf IONOBHHOW KBaIpaTHOIO
KIJIOMETpa 3eMHOU IMOBEPXHOCTH. TaK PHCYIOTCH IEpel HaMH HO-
BEIE IPOMBIMUJIEEHEle IIyTH HCIONB30BAHMA BO3AyXa. lIpoMblmmeH-
HOCTb HAYMHAET BCe GonbIme W GOJbINE MCHOIB30BATH BCE COCTAB-
HBEIE 9acTW BOBLYIIHOro oKeaHa. ArMoc(hepa mpeBpamaercsa B rpas-
AHO3HBI WCTOYHME MUHEDPAJIBHOLO CHIPBS, 3aHaChl KOTOPOIO IIPak-
TAYecKy HemcuepmaeMel. OgHAKO MOKA OYTH OBIANEHHA STHME 3a-
macaMm elfe TalieKo He HalgeHEl.

ITpomeccel, mpm moMomu KOTOPHIX YeJNOBEK pasfelseT BO3KYX
Ha COCTAaBHHE 9acTH, emle [AOBOJBHO HECOBepIIeHHH. Jlig mapiede-
HEs as30Ta Tpebyiorcsa m GoxbImme JABIEHWs M TPOMATHOE KOJImde-
cTBO sEeprmm. [ia paspmemenus GIATOPONHEIX IasoB I HOJYyIeHHS
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Tazoammuaunuiii 3a600

KUCJIOPOJa Haflo IpubGeraTth K CIORHBIM, JOPOTHM yCTAHOBKAM, Ie-
PEBOJUTEL BO3EYX CHAYAJNa B JKUOKOE COCTOSHMC, YTOOBI 3aTeM BhI-
HeIuTh OTHeNbHEIe rasel. VI BOT Ha 5TOM OyTH 3a HoclegHme TOHEI
y Bac B CoBercroMm Colose crenansl OaecTAmMye OTKPHITHA.

B Wecruryte Qmsugeckmx mnpodiem Axagemmm Hayk GCCCP
DOCTPOEHEI HOBHIE, 3aMEYaTeNbHEIE MAINWHE], KOTOPEHIE IH03BOJIIOT
09eHb TIIATEIHHO Pa3HelisaTh FPOMAajHbIE KOJIMIECTBA BO3MyXa HA
COCTaBHEIE JACTH.

A HaM pHCYIOTCS YiKe MajleHbKHEe MANIMHKW, YCTAHOBJICHHEIE
B KaKION KoMHATe. BRIIOYMM SIEKTPHIECKUA TOK — 3aBEPTUTCA
TpyboZeTaHLep; OTKpOeM KpaH, HA KOTOpoM OymeT CTOSTH Haf-
mmes: «Humenopomy,— m BMecTo BO3[yxa W3 HETO IOTEYET CHHEBA-
Tasg KETKOCTB, oxiaampmeHHas mo mmayc 200°,

OrrpoeM Apyroit KpaH — M3 HEro IO KameJbkaM Gymer BEITE-
KaTh KUIKAA OJAaropOMHEIN ra3 KpHOTOH WJIM KCEHOH, a IJe-T0 Ha
JHC, KaK 30Ja B MeYKAX, OyIeT HAKAILIABATHCA TBepHas yIroJbHAs
RucnoTa, KoTopas 3areM Oymer mocTymaTh HOJ OCOOHIN Ipecc W fa-
BaTh HAM TOT TBEPHHIA CYXO#l JeX, KOTOPHI BEl Bce BHJEIW y Ha-
LIAX OPOJABIOB MOPOKEHOTO M KOTOPEHIA OyHeT OXIasKmaTh HAIIH
1IOMeIeHVsA B JKapKWe THH.
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Momer OwiTh, B 9TOH KapTMHe s HEMEOro 3abesxam BIepe.
Eme mer Takux mOPTATHBHBIX MAIMMHOK, KOTOPhIe MOMKHO OBLIO OB
OPHKJIIOYATH K HAMIeMY HITEICeNio, HO s yBepeH, 9TO HefajeKo To
BpeMsi, KOIJla MBI CMOJKEM HCIONb30BAThH OKpY:;KaloImue Hac Gorar-
CTBA BO3AyXa [JA HALIWX HYKJ, W IPAHEANO3EAfg XUMHEYecKad Ipo-
MBIMIJIEHHOCT: GymeT MOCTPOeHA HA HEMCYMCIMMEIX 3aMacax asoTa
A KHCIOPOAa — JIBYX DIEMEHTOB, BEILAIOMUXCHA IO CBOEMY 3HAYe-
HUI0 B JXH3HE 3eMJIH.

1 Mor OmI cefiyac 3aKOHYETH MOH pacckas, HO AyMalo, 9TO OH
emle JaJeKo He IOJOH.

A uwmuero me cKazan 00 MCHOJIL30BAHMM YLOJBHOH KHCIOTHI
BOBIYXa W O BO3MOKHOCTH HCIOJH30BAHHA BCeX IasoB, o0pasyio-
MIMXCSA IIPW CTOPAHWH YIS, APOB, 00KAIa W3BECTHSIKOB.

Ydensle y;Ke IONCYUTHIBAIOT Teé TIPAHANO3HEIE KOJIMIECTBA
YTOJBHOM KMCIOTH, KOTOPHIE BEIOPACHIBAIOTCS B BO3NYX IPOMBEIMI-
JTeHHOCTHI0 Kak oTxofsl. OHm mpefmonaralT HCHOONH30BATH €€ A
H3TOTOBJEHNA CYXOTO IBJa, OHH XOTAT H3BJI€Yh W3 Hamel aTMoc-
depel Te TPE COTHIX NPOMEHTa YrOJBLHOM KWCJIOTH, KOTOPEHIE B Hel
COMIEePIKATCH.

A Qu3mKm EEYT eme ropa3fo MajiblOIe: OHW I'OBOPAT, UYTO HAII
BO3[[yX COCTOHT HE TOJHKO W3 JECATH ra30B, 0 KOTOPHIX MHl BEIIIE
COBOPWIM, BO3LYX COMEPIKUT OrPOMHOE KOJMIECTBO rasoB eme 6o-
Jee pegKuX, elle Goiee PAacCeAHHHX B MIJIMOEHBIX, B MHIIHADI-
HHX FOJAX HPOIEHTA,— ra30B PaJHOAKTUBHEIX.

Peur muer 06 sMamanum pajus m 0 PA3IMYHHIX JETYYHX rasax,
HPOLYKTAX pacHafia JerKuxX MeTAJIOB. JTH a3l JKEBYT HEKOJIO B
Hamell armocdepe: JKU3Hb OFHHX H3MepsAeTCs NHAMH, APYTAX —
CEeKYHIaM¥, TPEThHX — MUIJIMOHHHEIMH TONSAMHE CeKYHAH. Bosmyx
HACHIIEeH STUMHE OPOAYKTAME pacmaja MHPOBEIX ATOMHEBIX Afep.
HocMmueckre nyYm BHIBHIBAIOT HA KaUKOOM INAry paspymieEme aTo-
MOB H HOABIEHHE HEYCTOWUYMBHIX I'a30B, KOTOPHle NOMKHEI CEOBA
MCYe3HYTh H Nepelitm B Goxee ycroiumBele (OPMEI TBEPHOTO
BelIecTsa.

B Bo3mymHOM OKeaHe HEHOPepPHIBHO HPOMCXONAT XMMHYECKHE
peaxnmn. CiossHelimue DPONECCH HPOMCXONAT MEXITY PacCesHHHI-
MI ATOMAaMI BeIIeCTBA, W €Iie MAaJ0 HOHATEEI HaM Te IOCTOSHEEE
M CIOKEBIE HepeMelleHns, Te dIeKTPHYeCKHme pPaspsAfbl, KOTODEIe
UAYT B 9TOM BOSAYIIHOM OKeaHe BOKPYT Hac.

PasragaTs WX — 3HAYAT CHeJaTh elle OFUH INAar mo OyTH HOf-
YMHeHHs OPHPOAL HAIONM IOTPEOHOCTAM.



ATOMBI B BOJAE

oflbl HWCTOUYRMKOB pEK, Mopell, OKeaEOB u HOX36M-

HHle IJIACTOBEIC BOJHI BCE BMecTe 00pasyioT HepasphIB-

HYI0 BOAEYI o6onoury 3emim, mim ruppocdepy. Hap
OFPOMHEIME IIPOCTOPAMH OKEAHOB HEIPEPHIBHO HPOUCXONHUT HCHAPE-
ume Bomel mofi BamAHmem Temna CoxHna.

B armocdepe Boja KOHAEHCHPYeTCA H majaeT HA 36MII0 B BHE
nosms, caera u rpaga. OHa pasMBIBaeT IMOYBHL, BHIIENAYNBAET MX,
paspylnaer IMOPOAH, PACTBOPSET MAacCy PasHOOGPASHEIX BEIIECTB M
CHOCHT BCE 9TO OIATH B MOPSA U OKEAHBI.

TaxmM ob6pasoM, BoJa MHOr0 MHJIIZOHOB Pa3 COBEPINAET CBOWM
KDPYTOBOPOT: OKeaH — aTMocdepa — 3eMasn — oxeaH. VI kammsiii pas
OHA M3BJEKAET M3 TBEPAEIX MOPOX 3eMJM BCE HOBHIE M HOBHIE KOJIH-
9eCTBA PACTBOPAIONAXCA B BOJE BEIECTB.

IlopcunTaEo, 9TO €:KETOTHO BCE PEKN MHpa CHOCAT C IIOBEPX-
HOCTH 3eMJHA B OKEaH OKOJO TPeX MIIIMAPHOB TOHH PaCTBOPEHHEIX
AMH BemEecTB.

Wrage rosops, BOGEL paspymmamT M CHOCAT €O Bced 3eMam 3a
25 THICAY NeT CIOH MOPOJ, TOJIMWHOM OKOJIO OJHOI0 MeTpa.

Pabota, cosepmaemas BOKoil Ha 3eMie, rPAHAMO3HA.

Bopa, xmmmueckas ¢gopmyrna xoropoir HyO,— ommEo m3 camsix
pacmpoCTPAHEHHBIX BEIIECTB HA 3eMie.

OGpeM Bogw MmpoBoro oxeana cocrasiseT 1,37 mmnmmapma y-
OudecKEX KHIOMETPOB!

3Hadenre BOJHI B HCTOPAH 3eMJH, a CIELOBATENbHO, H B Peo-
XFMHEH OTPOMHO.

Bor mouemy B CBOE BpeMd B I€OJOTMYECKAX HAYKAX CYIIECTBO-
BaJIa T'MIOTe3a O IPONCXOKIEHAH BCEX MOPHEIX IIOPOJ HA 3eMie B3
BOITHOH Cpensl.
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CTOpDOHHHKM 9TOH TIHIOTEe3bl — HENTYHHCTH, Ha3BaHHEBIE IO
nMern mmdoaorngecKkoro 6ora Mopeit Henryra,— cnopmin ¢ miyTo-
HECTaM¥, JOKASHIBABIIUMY, B CBOIO 0Yepeflb, IPOMCXOKAEHNEe BCEX
mopox Ha 3eMie W3 PACHIABIEHHHEIX MAaCC, H3IMBIIMXCA HA IOBEPX-
HOCTH H3 MIy6mH mofseMHoro mapera Gora Ilmyroma.

Cefizac MHI 3HaeM, u9To 00e 5TW CHIEl — BOA M BYJIKaHH —
y9acTBOBANM B 00pa30BAHMHA LOPOJ, S3E€MIH.

B mpmpome mpakTudeckm HeT BOZHL, KOTOpas He cofeprxala Obl
KaKAX-TO IpEMecell MM PACTBOPEHHEIX B HEH BeIeCTB WM COJeH.
B mpmpope, mEEIME CIOBaMu, HET NUCTHIINPOBAHHON BOAEL [laske
JOMIEeBas BONA COMEPIKAT YILIEKWCIOTY, CIEeJsl a30THOM KHCJAOTEHI,
A0ja, XJ0opa W APYTUX COeNWHEHHH.

IlonyunTer xXWMMEWYeCKEm 9HCTYI0 BOLY OYE€Hb TPYHHO, €CIH He
CKa3aTh — HEBO3MOKHO. I'a8ul BOBIyXa, CTEHKH COCYAa, B KOTOPOM
HEXO[WTCH BOJA, XOTH W B MAJIBIX KOIWYECTBAX, HO PACTBOPAIOTCA
s BOTE.

Hampmmep, MumnimappHsie pmoinm cepebpa IepexomsaT B pac-
TBOp BOJHI, cofiepsKameiicsa B cepedpsaHoM cocyme. CepeGpo waiimoii
JIOKKZ B HWYTOJKHOM KOJHMYECTBe MEPEXOLUT B BOMY. XHMHUK IOYTH

K pucmaansl creea
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HE MOKeT 3aMeTHTh 9THX ciefoB. Ho HeKoTOpHle HE3IMME OPTaHU3-
MBI, HAOpUMé p BOAOPOCIH, HACTONBKO TYBCTBUTEIBHEL K CleflaM Cce-
pebpa m K HEKOTODHM [DPYTEM aTtoMaM B BOJe, YTO IOrEGamT
OT HHX.

Ilpuponmas Boma, DPOTEKas HO YPE3BLYAWHO DABHOOOPASHBIM
mopofaM 3eMJym: eCKaM, IIIMHAM, W3BECTHAKAM, TPAHHTAM X TakK
manee, M3BIEKAaeT, KOHEYHO, M3 HHWX pasHooOpa3Hble COENUHE-
Hma. HexoTopele ydeHEle TOBOPHIM, ITO €CIH 3HATH, IO KAKOMY
0Ky TedeT peKa,— MOKHO CKasaTh, KaKOro cocraBa Oymer ee
BOJA.

Ho, BecMOTpa Ha TO, UTO B HmpHpofe, KAK MH yiKe 3HAeM, IIH-
POKO PacIpOCTPaHEHH alOMOCHINKATEL, BOJE, KaK IPABHWIO, HE CO-
Jep:KaT GONbOIMX KOXWIECTB aNoMuUHWS m Kpemuma. Ecam stm Me-
TAJNEl ¥ OPECYTCTBYIOT, TO IIABHEIM 06pasoM B BHMle MYTH, B BHJIe
MexaHmYecKol B3Becm. C JpyTOd CTOPOHEI, BCe BONHI PCK W MOpEi
BCerfla COfepiKaT MeJ09X — HATPH{, KaNOé, a TakKe MAarHOi,
RalbOWi ¥ Apyrue siaeMeHTH. B weMm sxe meio?

OxaselBaeTCs1, 970 XUMUYECKIH COCTAB PACTBOPEHHHIX B BONAX
coylell Ype3BHIYAHO 3aBHCHT OT CTEIEHN PACTBOPHMOCTH TeX WM
MEEIX coxed B Boje. Haubonee pacTBOpMMEle COeUHEHNA ABAAIOTCH
CaMEIMA OOBIYHEIMU COCTABHBEIME YaCTAME OPHPOMHEIX BofA. Hax MBI
yiHe TOBOPHWIH, FIABHYI MacCy COJEBOI0 OCTATKA HPWPONHONE BO-
OBl IIOCTOAHHO COCTABIAIOT ATOMBI HATPHA, KAJNWA, KAJLIMsA, Mar-
HEfA, XJI0pa, 6poMa m HEKOTOPHX APYTUX DIEMEHTOB.

Huaeapcruii eodonad. CII A
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Hacoimenssie coxaMA BO-
IBl — pACCOIBI — OHATH-TAKH
ColepsKaT MMEHHO HTW XOPOIIG
PACTBOPEMEIE COEJIAEHHS ATO-
MOB, BEIMBITEIX W3 IIODO.

Oxean, raxmM o6pasoM,
SIBISIETCA BMECTIJIMINEM DacT-
BOPHMEIX coxelf, KOTOpHe Ha-
KOIIMIMCH B HEM 34 BCE BpeMA
CYIIecTBOBAHAS 3€MIH, B pe-
3yIbTaTe HEOPEPHBHOH MEPKY-
IANME BOMBl MEKIY MaTepli-
KOM W OKEaHOM.

YYeHEle OHITAIECH IO KO-
JIM9eCTBY PACTBOPEHHEIX COJEH
B OKeaHe IONCYATATH, KAKHE
X KOJIMYECTBA EKErOJHO BLI-
HocAT pexn. Ha aToM ocHOBa-
HOW OHW BBIYUCIAIN BO3PACT
OKeaHa, WIH TO YHCIO JEeT, KO-
TOpOe OBLIO HEOOXOAUMO, TO-  [eiisep ¢ Heanoycmoncrom napre.
O0H Bofma oOxeana mpuolbpera cm
HabmomaeMyo cefizac KOH-
neaTpaumio coieir. I{mdpsl, ograro, noxydmiamech He OYGHL JOCTO-
BEpHEIE.

Wrax, xopomo pacTBOpPEMEIE COEIHHEHHMA AaTOMOB COCTaB-
JIAI0T OCHOBY COJEBOM dYacTH NpPHPOSHHIX BOX. Bopa oOxeaHa
comepsxut 3,50% coxueit, m3 KoToprix Gonee 809 xmopmeroro HAT-
pusa — BceM HaM H3BECTHOH NoBaperuoit cosm. Hamnoeii sHaer,
KaK OHA JIErKo pacTBopseTcsa. Bce mpyrme pacTBopEMEIE coefnHe-
HOA HAXOLATCA B BOJe JUINb B 096HL MAaJEIX KOIMIeCTBax. B mro-
0ol IpPEPOAHOW BOME MOps, PEKH, HIOA3eMHOr0 HMCTOYHHKA — BCO
XVMAYECKEE SIeMEeHTH MOryT OhTh o0Hapy:xeHH. Bech Bompoc B
COBEPINEeHCTBE HAINKNX METONOB HCCIENOBAHMA.

Eciin BCIOMHETB, 9T0 HMeETCS BCETO0 OKOJO COTHH XAMHUYIECKEX
BJIEMEHTOB, TO JIETKO IIpefcTaBuTh cebe, Kakme DPasHOOGPasHEIE IO
CBOEMy cOCTaBy BOAEI MOTYT BCTPETHTBCA B Opmpofe. U meiicTm-
TeIbHO, yUeHEle YCTAHOBWIH CYIIECTBOBAHWE MHOIOYACIEHHBIX
KIIACCOB BOZ.

Bopsr oxeama B J:060M MecTe — HA HMOBEPXHOCTH W B TiIyOune
(20 BEasm oT GeperoB) — MCKINYHATENBHO IOCTOAHHEI HO CBOEMY
COCTaBY.

CoflepsaEne B HAX BCEX XMMUIECKHX 5IEMEHTOB CTPOTO IIOBTO-
pseTcs KOIMYecTBeEHO. MeHee IIOCTOAHEH, HO 0YeHb CXOM MEHAY
coboit cocTaB peyHLIX BoX. T0, 9TO PEKE TEKyT B PAaSHHIX IOPOJAX,
B PasHHIX KIMMATHYECKNX YCIOBHAX, HAKIAAEIBAET OTHEIATOK HA

245



Kokocosvle nasvmbl HG AMOAL0E0M
ocmpoge

ux cocraB. Tak, peKm CceBep-
HEIX IIHEPOT cofiepskat Gomxbmie
mele3a, IyMyca, 4YacTO OHHU
majke OKpameHH mMu. Pexn
CpegHEMX IOHPOT  CONEPHKAT
[JIAaBHEIM 00pasoM HATpHH, Ka-
amit, cymedarei, xiop. B 6o-
Jee TEINBIX IIXPOTAX, O0COOEH-
g0 B o0macTgx, JHIMEHHEIX
CTOKa BOJ B MOpsA WIH OKea-
HEI, BoJla peK m, Oolee dTacro,
03ep ObIBaeT 3aCONEHA.

ITomoOnas me cMeHA COCTa-
Ba Boj IO 30HAM HabaomaeTcs
¥ II0 BEPTUKAIN — IS HOJ3eM-
HEIX HJAcTOBEIX Bofm. UYeM
ray6se JemaT STH BOMEI, TeM
o GonbIme MpMOIMIKAOTCA K
pacconam. HambGosnee pasmHo-
00pasHEl IO COCTaBYy UMEHHO
MEIHEpaJbHEE MTOJA3eMHEIE BO-
IE, 00pasyolnme HepemKo IpH
BHIXOfIe HA IIOBEPXHOCTH MHUHE-
paJpHEIE HMCTOYHHKH, YacTo
nenebHEIE.

TyT MBI MO}%eM BCTPETHTH BONHI KaJbOweBHe, HOX0-GPOMHEIE,
pajfueBEle, NATHEBHE, JKENE3HCTHE, CEDHEE, MarEmeBO-00pHEIE U
np. CaMz HasBaHWA MOCKA3HIBAIOT, KAKOE XMMHUYECKOe COE[HHEHUe
II¥ XWMHAYECKHH 5JIeMEeHT SABJIAETCS OCHOBHOM COCTABHOI YaCTHIO

X PacTBOPEEHOIO OCTaTKa.

IIpomcxospuenre STHX MUHEpPAILHHIX BOJ CBHA3aHO C PacTBOpe-
HAEM MWHEpPAJbHHIX OTIOKEHHA MOf3eMHBIME BOHAMH, C HpOIec-
COM BHIIEJAUWBAHUA TOPHEIX IOPOJ Pa3HOIO COCTABA.

3agmMaTenbHAA ¥ BMeCTe€ C TeM OYeHbh BayKHAS HAyuHAA
3alaya — 0 XMAMHUYECKOMY COCTAaBy STHX BOJ pasrajaTh Bech
mponece obpasosarma Bof. Ham Heo paboTanwT reOXUMHUKEA W THIPO-

XAMUKHA.

IIpuBenem Tabummy cocTaBa MOPCKOH BORHL (B IPOIEHTAX):

Kucnopor . . . . 86,82
Bomopom, . . . . . 10,72
Xmop. .. .... 1,89
Harpmit . . .. . 1,056
Margmz . . . . . 0,14
Cepa . . ... .. 0,08

Kaneomit . . . . . 0,04

CBHHEL « « « « .« «

Kammét . . . ... 0,04
Bpom. . . . . . . 0,006
VYraepog. . . . . . 0,002
CrpoEmumé# . . . . 0,001
e e e e .. 0,0004
AnrompaEm# . . . . . 0,0000011
0,0000005



Maprageg . . . . . 0,0000004 IMmex . . . . ... 0,000005

CenmeH . . . . . . . 0,00000046 Bapmig . . . . . . 0,000005
Hokens . . . . . . 0,0000003 Heneso . . . . . . 0,000005
OmoBo. . . . . . . 0,0000003 Megs . . . . . .. 0,000002
Hesmir . . . . . . . 0,0000002 Mpmegg .. . . 0,0000015
¥paE & s 5 ¢ « s & 0,0000002 Bamagmia . . . . . 0,00000005
KoGasmbr . . . . . . 0,0000001 Fawmia . . . . . . 0,00000005
Moaun6ren . . . . . 0,0000001 Topmit . . . . . . 0,00000004
Tatag . . . . . . . 0,0000001 Lepuir . . . . . . 0,00000003
Fepmamm@ . . . . . 0,0000001 Urtpmid . . . . . . 0,00000003
®rop . . .. ... 0,0001 JlagTa®m . . . . . . 0,00000003
Kpemmmiz . . . . . 0,00005 Bmemyr . . .. .. 0,00000002
Py6mpm . . . . . 0,00002 Cragpmit . . . . . 0,000000004
Jarmdr . . .. .. 0,000015 Pryrs . . .. .. 0,000000003
Agor .. .. ... 0,00001 Cepe6po . . . . . 0,000000004
Wom . ... ... 0,000005 3om0T0 . . . . . . 0,0000000004
®ocdop . . . . . . 0,000005 Pagmi . . . . . . 0,00000000000001

Opeaxo B abcomoTHEX mudpax 9To He TAX MaJo, 30J0Ta, Ha-
{IpEMEp, B MOPCKO# BOfle HaXOATCHA MUJLIAOHH TOHH.

YueHsle MHOrO pa3 NHTAJEChL HOCTPOHTH TaKylo (QPH3EKO-
xnMuueckylo (Gabpury, KoTopasa cphenajia OBl BRICOMHON TOOHITY
3om0Ta m3 Mopckoi Bopmil. Ho mo cmx mop aT0 eme Ee ocy-
IeCTBIEHO.

Jlns mMopcxoil Bogel XapakTepHA KOHIEHTpamms 6poMa, iopa
U, KOHEYHO, XJIOpPA — OYEHb BAKHBIX [JA YeI0BEKA XMMHYECKHAX
3JIEMEHTOB.

Mo m3 Mopcko# BORH MOTIIOMAeTcs BOTOPOCIAME I MOPCKEMHE
opraamsmamn. VI3 Bomopocneil m qo0EIBaeT 9€JOBEK OCHOBHYIO Mac-
€y OPOMBIOLIEHHOTO HORa.

Horpa Bogopocan rE6EYT, COfep:KAMUACA B HIX H0J] HePEeXONHT
B HJI MOpcKoro gHa. V3 mia Mops mocTemedHO 00pa3yOTCA MOPOMHL.
BOgsr m3 Emx BEDKEMAawTCA, m 00pasyoTcs MIacTOBHIE BOMEHL
B s1m nmacrtoBsie Bofel mepexomut u iop. Ilpm Gypermm ma HedTh
YyaCTO BCKPHIBAIOT miacToBele Bopel. OEm Goratwl #omoM m GpoMoMm.

B macTosmee BpeMa ©H3 HEX HAYIMIHCH MOXYYATH OTH
aneMeHTH. Mopckas Boma sABIfeTCS HEOTDAHWYEEHHIM pesepBya-
pom 6poma, KOTOpHIM B HACTOsIIee BPeMs B Dsifie MeCT yiKe Ha-
9ajm [o0bIBATH HENOCPE[CTBEHHO W3 MOPCKOH BOXHL (Kak u
MAarHmi).

OcoleHHO mHETEpECHA HCTOPES ATOMOB KANBLAS B IPHPOTHEIX
BOJIAX.

Ilpmponasie Bomel wacTo OBIBAIOT HEPECHINEHEl HOHAMHE Kalb-
gus, W TOrja mociefEm# B BEHAe KapbomaTa Kanpnma BHIIAfaeT
Ha [HO, 00pa3yd H3BECTHAKHW WiV Mell.
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B mcropmm kanenms Gonbmnyio poab WrpaeT yriaekmciora. Us-
OBITOK €e HPHBOOUT K PACTBODPEHMIO, HEJOCTATOK — K BEHINATICHUIO
kapbomaTa XKadpOAsA B3 pPAcTBOPoB. WV ecim MHE BCOOMHEM, YTO
YIVIEKUCIOTY IMOIJIOMAIOT 3eJeHble PACTEHWs, TO CTAHET ACHA HX
POJEL B OCAKEEHHMH KaJbnmg M3 BOAHL. JleficTBHTENBHO, OTPOMHEIE
OCTPOBA B TEIJIOM MOPE — aTOJJIEl — CIJIONIb CJIOKEHH m3 Kap6o-
HAaTa KaJb[As, OTIOMEHHOIO B pe3yibTare JKU3HEHEATeILHOCTH
MOPCKAX pacTeHH#, a TaKKe M3 W3BECTKOBHIX CKEJIETOB MOPCKHX
KUBOTHEIX.

9THM HPUMePOM MBI XOTeJNH [OKa3aTh, 9T0 HA COCTAB IPHUPOJ-
HEIX BOJ| OKA3EIBAeT 3HAUMTEJHHOE BIHSAHNE U KIBOE HACEIeRne
BOmoOEMa.

Bes o3EakoMieHHs C BIMAHHEM (HKHBOTO BEMIECTBA» HA COCTAB
BOJl BOIOGMOB HeJNb3:A HMOJHO HPENCTaBETH ce0e Bce MPOmeccH, Ko-
TOpble MPHUBENW K COBPEMEHHOMY COCTAaBY BONEI peX, 03ep, MOpeid H
OKeaHOB.



ATOMBI HA NOBEPXHOCTH 3EMJH.
OT APRTHRH 10 CYETPOIIHROB

e MAaJbYMKOM 5 COBEPINHI HyTeImecTBue m3 MOCKBES

Ha Ior ['pemmm, W cpefm HEeTCKEX BOCIOMHHAHUHA

oCTaJach Ha BCI0 KU3HbL IEpef0 MHOM KapTmEA CMe-
HBI KPACOK, KOTOpPasg pa3BepTHIBANACH IO Mepe TOro, KaK MHl IOJ-
BHTQJIACEL X IOTY.

fI moME0 scEnit meEr B MockBe, cepyio OJHOTOHHYIO 3eMJIO,
CepoKpacHEIe, Oyphle TIMHE ceposeMa HmeHTpaxbHON Poccmm. Mmue
OOMHHTCS 3aTeM Gojee HeCTpas KapTHHA YEPHO36MHOH OKpacKm
oxpectHocTei#l Ofecchl, OCBEIIEHHHX HAPKAME JyYaMH BECEHHETO
I0}KHOTO COJHOA. BcmoMmHAM0, KaK M3MEHWIHNCH 9TH KPAcKH, KOIZA
MuI Bomux B Bocdop: cmHeBa Bompl, KamTaHOBO-OypEE HOYBEI, BO3-
JelaHHEBIe HOX BUHOrpagHZKH. M, makoHen, A Kak ce#gac BUKY
meiizask I03KHOHM I'pemmm,— TeMEO-3eNeHBIE KHHNAPHUCH, KpPACHBIE
IMOYBH I KpacHBe HATeKW OKUCIOB jKene3a Cpel:m GeIOCHERHBIX
I3BeCTHAKOB. fI HOMHIO, KaK Pe3KO Bpesajach B Moe BOOOpajKeHWe
9Ta KAapTHHA CMEHH IBETOB WM KaK HACTOMYIMBO IPOCHI S OTHA
00BSICHNTG MHE, HOUEMY e TaK MEHAIOTCA Kpackw. Jlmme dwepes
MHOTO JIeT £ MOHAN, YTo Hepeflo MHOH HPOINeN ONWH W3 BeJIMYalmmx
3aKOHOB 3€MHO HOBEPXHOCTH, BAKOH TeX OKHCIHTENLHBIX XHMHYe-
CKEX IPONECCOB, KOTOpPEIE TAK DO-PAa3HOMY HOPOTEKAT Ha Pasmmi-
HEIX IMAPOTaX 3eMIH.

C Tex mop MHe IpPHIIJIOCH OY€HH MHOTO myTemecTBoBaTh Ho Co-
BerckoMy Col03y, HAaumHAf OT CIVIOIIHEIX JIeCOB TAWrW, pPABHHH,
TYHAD U HOJAPHLIX OKEAHOB, BIIOTH JO CHERHBIX BEICOT <«KPHLIIN
mmpa» — IlamMmpa. W raskgslii pa3 mepefio MHOIO CHOBa, HO B TO-
pasmo Goxesmem MacmTabe BCTaBajla KAPTHHA STHX PasHOOOPAZHEIX
XAMAYECKAX PeaKoui m pasHOH CyABOEI aTOMOB HA NOBEPXHOCTH
3emum oT camoil riyGokol ADKTEKE HO 3HOHEBIX CyOTpONMKOB.
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IoemoTpuM Ha 5Ty ManeHBKYIO KapTy I OTIPABEMCS OO HaHe-
CeHHOM HA Hefl cTpele B myTemecTBme 0T ocTpoBoB IllmmmGeprenm
no ocrposa Ileiinmora 8 Mapniickom oxeaHe.

Boxpyr craporo apxmmenara Caan6apy, B KOTOPEIH BXOJAT OCT-
poBa IlnmmGepren, comomBEle ApAel. MepTeasa lefsgHAg IYCTHIHA.
Hpxraxmx xmMuYgecKuxX peaKui, mOPOAH He Pa3pyIMIAITCA B TIHHEL
BN TecKm, JeficTBHe MOPO30B PACIpPOCTpaHSETCH Briy0b, o0pasy-
I0TCH TPAaHAMO3HBIE OCHIOE. ToNpKo H3pefKa Ha OTHYBHX Oasapax
CKAIIMBAIOTCA OCTATKE OPraHMYECKO# JKUBHE, W HOTeKH ¢ocdhartoB
SABJIAITCA OOYTH €JWHCTBEHHBEIME MUHEpPAJaMé CpefH CILIOIIHOTO
apma. CTonk e MeIJIeHEO HPOTeKAT XAMAYECKAe PeaKIun I0KHee,
B mameMm HoasckoM mam YpaasckoMm 3amonspere. Kak cBemm Bce
mopopel Ea Hoawsckom monmyocTpoBe! Brl MosxeTe B XOJOZHOE YTPO
B OMHOKJIb HAOIIONATH HOPOE 32 ECATKHN KUIOMETPOB TaK, Kak Oy/-
TO BH paccMaTpumBaeTe HX B Mysee. TOHeHbKHe MICHKH OYDPEIX OKE-
CJIOB jKeje3a BHIHEI HA OTPOMHEIX NPOCTPAHCTBAX. JIMIMbL B HHU3H-
Hax HAKAMJIMBAIOTCA TOPPSHUKY, MEIIEHHO CrOPAaeT OPraHMIecKoe
BEIECTBO pACTEHHUII, HpeBpajmasch B Oyprle T'YMUHOBHIE KHCIOTHL,
7 BeCEHHIFE BOJH YHOCAT HX BMeCTE C JPYTEMH PAaCTBOPHEMEIMHI CO-
TAMHU, OKpammBas IJIACTHL CTYTHEOOpasHEIX Mace TOPOAHUKOB H
campomesieir Ha 03epax m GOIOTAX.

I0:xBee, B oxpectHOCTAX MOCKBEL, MOKEHO HAOIIOJATH ApYyIHe

0-82 WinnuGepren
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XEMAOYecKEe peakruu. TyT TO-
e MeJJIeHHO IPOTEKAaeT cropa-
HAe OPraEmIecKOor0 BeIIecTBa,
Te ;Ke OypHEIe BECEHHME BOJIHL
PaCTBOPAIOT KEIEe30 W ATIOMIH-
Huit, Genrle W Cepele MeCKH
OKpYHaOT OKpecTHOCTH Moc-
KBEI, CHHEe TIpociaoiikam docda-
TOB APKEMH HOATHAMHE BRIIEIA-
IOTCSI HA IOPOCTPAHCTBE OTPOM-
HEIX TOP(hAHIKOB.

Jllanee ® 1ory mocTemeHHO
MEHAIOTCS KPAacKH, H3MEHAETCs
XOJi XUMWYECKAX PeaKnuii, aTo-
MBI IOHAJAa0T B HOBYI o0cTa-
HOoBKY. ME BmmmM, XKaK 9epHO-
semnr  Cpemmero Ilosommea
CMEeHAIOT CepHe [INHACTHIE
moussl IlogMockoBega. Ml BH-
AEM, KaK IIOCTeIEHHO SIPKOe
COJHIIE BHIOM3MEHAET ITOBEPX- Anmaprmuka. Hmnepamopcrue
HOCTH 3eMiH, BEI3EIBag Bce 6o- nUH2EUHDL
nee Oypmble, Bce Gormee smep-

TMYHBIE XEMIIECKNE TIPOIEeCCH.

Ve B 3aBoiisibe MBI BCTPEYAEMCS C HOBHIME IIPHPONHEIME
pearmuaAMH: MBI IOIAJaeM B OTPOMHBI# COJSHON HOAC, KOTOPHIHA
TAHEeTCA OT rpaHmWn Pywmeiamm depes MoxagaBmio, mo ckimomam Ce-
BepEOro HaBkasa, wepes Bcwo CpemHn A3Wi0 W 3aKaHYMBAETCHA
Ha Geperax Tmxoro oxeama. HakamimsaioTca pasimgHEe COJNHM XJO-
pa, Opoma m iroma. Hanenuit, HaTpmil m HaNdil ABIAIOTCA MeTalia-
MH 3THX coJlell B JUMaHAaX X B YMHDAIOIIAX 03€PaXx, HECATKH TEI-
CAY KOTOPHX pasGpocaHbl HA TEPPHETOPHE 9TOrO IMOACA. 37eCh HIET
CIOJKHEI TIporecc 0GpPa30BAHUS OCATKOB.

Eme rosxBee MuI momafiaeM B 061acTh MYCTHIHE. TyT HOBag Kap-
THHA BCTAeT Iepef HAIIMMH IIa3aMU: OTPOMHEIE COJIOHYAKHI 0elrsl-
MII HDOJAME HEeCTPAT CPER¥ 3eleHHIX IATEH CTEHHOW PACTHTEIHHO-
CTH, IepeceKaeMBIX IMOKOJAfHO-KpPACHEIME BojaMm Awmy-Jlapsm.
Aprme Kpackm roBOpsT HaM O HOBHIX XHMHWYECKWX DPEAKIUAX, aTO-
ME IIepeMemaloTcs ¥ OpmoGpeTalnT B mecKaX HOBHIE XEMHYECKHE
paBHEOBecus. ONHEM HAKAOIWBAIOTCA B BHE HECKOB, 00pasyoIIuX
MyCTHIHY, TPYTHEe PacTBOPAIOTCA, MEPEHOCATCA BeTpaMu X OYpPHEIM
TPOOFYECKHM [OKIEM X OCERAIOT B COJOHYAKAX M INOPAx cpemgud
AYCTHIHD.

Ho eme Gonee sprme KpacKum MBI BEAEM B Hpefropbax Tasb-
IHams. 3mecs GypHble XMMAYeCKHe PeaKIUA BCTPETAIOTCA HA Kask-
AOM HIATY, W OYTH CTPAHCTBOBAHNSA aTOMAa HA IOBEPXHOCTU 3eMIH
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09eHp CIOKHEL. f He Mory 3a0bITh MOMX BIOEYATIEHHA OT TEX Ap-
KX # DeCTPHIX I[BETOB, KOTOPHIEe OpOCHIECH MHE B Iiasa, KOrja s
MOCeTHN BIEpPBHle OMHO 3aMeYaTeNbHOE MeCTOpo:KieHme. B Mmoeis
KHEJKKe 0 I[BETAaX KAMHEH s OOMCAN 9Ty KAPTHHY B CIEMYIOIIHNX
CIIOBaX:

«flpro-cuame m 3eneHbHe NIEHKA MEIHBIX COEUHEHWH MOKPHI-
BaJ® O0JOMKH IOPOJ, TO CIyIIasdch B ONMBKOBO-3€NeHHE OapxaTh-
CTEIe KOPOYKWM BaHAJUEBHIX MEHEDAJOB, TO CILIETASCH Ja30PEBEIMI
¥ roTy0BIMZA TOHAMHU BONHBIX CHIMKATOB ME[H.

ITecTpoit raMMO# TOHOB JejKaldm mepef HAME MHOIOYHCIEGHHEIE
COENIMHEHNs Kejle3a — THAPATHL er0 OKUCH: TO JKEINTHE, 30I0TH-
CTHEIE OXPH, TO APKOKPACHEIE MAaJOBOLHEIE THAPATH, TO Oypo-uep-
HEIe COYETAaHWA jKejJe3a ¥ MapraHna; pmajke TOPHHEIA XpycTalb
oproGpeTaeT 37eCh SIPKO-KpPAcHbIe IBETA («KAMIOCTEIBCKOr0 PyOm-
Ha», OPO3PAYHKIE OapHT JelaeTcs KeITHM, OYypPHM, KPaCHEIM «PYI-
HEIM 6apHTOM»; Ha PO30BHIX IIMHACTHIX 0CAJ[KAX IeINep BEIKPHCTAI-
JIM30BHIBAIOTCSA KPACHEIE NTOJOYKE allauTa — CBOOOTHOY BAHAMUEROM
KHUCJOTHL, & Ha 6eJBIX KOCTAX FeI0BEUECKOr0 CKelleTa — APKEe 3elie-
HO-7KeJITEIe JHCTOYKE BHOBb 0GPA30BABINEroCA MUHEPAJA...»

Haprmea DecTpHIX, SApKEX TOHOB He3abBIBaeMa, M TEOXEMHK
¢ BEFMaHHeM IPECMAaTpHBaeTCd K Hel, cTapasch pasragate ee. On
BEIUT IpeKJe BCEro, 9TO BCE COENHHEHMA HAXONATCA B CHIBHO
OKMCIEHHOM BHJie, I CaMble BEICOKZE CTEIEHN OKWCIEGHMsA MAaPTaHa,
jKeje3a, BAHANWA K MLV XAPaKTePU3YIOT STH MHHEPANH; OH
3HAET, YTO STUM OHI OGA3AHH I0KHOMY COJEIY, HOHH3HPOBAHHOMY
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Jandwagm Aprmuru. Amlepma
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B03LYXy C €r0 KHUCIOPOXOM ¥
O30HOM, paspAmaM 3IeKTpHIe-
CTBa B 9aCHl TPOIMIECKAX I'PO3,
KOT7Ia MAeT OpeBpAIeHHme a30-
T B Q30THYIO KHCIOTY.

Ho crpena ymocmt mac eme
Janemie 3a TPaHUOBL IECKOB.
IlogamMasce Ha BEICOTY B
4 THCAYE MeTPOB, BEI CHOBA
fionmafiaeTe B OYCTHIHIO, HO IIy-
CTHIHIO JBIA: BHI 3IeCh HE Bi-
JuTe APKAX KPACOK, HU CTpAll-
CTBOBAHWH AaTOMOB, KOTOPLIC
TOJBKO 4TO HAONIONANn B HU3MU-
aax Cpenmeit Asmm. Ilepen Ba- é !j"q
MHE HOYTH TaKas e KapTula, ; u P jl:
kar Ha Hosoir 3emmne win e
[MnwnGeprene. Beoay rpamin-

O3HBIE€ OCHION MEXaHHUYECKIX Bepmoaem Had aecomyHOpoii.
OCAJIKOB, CBE}KZE FOPHKI2 HOPO- KRoawcruii noayocm poe

AB OOYTH HEe 3HAIOT XEMHYe-

CKHX PeaKnuil, @ TONBKO KOe-THe CPeLHN CHETOB M JbIOB BHILBETH
ONMHOKHEX COJIell ¥ CKOLJIEHNSA CEIWTPEHL

IdTa KapTHHA HANOMUHAET apKTHYECKWe HMYCTHIHH; W JIMIIb Pefl-
KZe I'PO3Bl ¢ CHIBHBIMZ MOJHHSAME TFOBOPAT O JKU3HE U 00pasyioT
B BO3JyXe PaspsAfbl HIEKTPHIECTBA, CO3KAIOT YACTHUH A30THOH KH-
CIIOTHI, OCeJIalomel B BIie CEIMTPH B BEICOKOTOPHEIX IycTHIEAX Ila-
MEpa m B elle Gojlee rPaHEUOBHBIX KOJMYECTBAX B IyCTHIHe ATa-
xama B Ynminm.

Ho mporsiEeM mamy crpeiy masblie, 4epes3 BEICOTH I'mMajaes,
# MBI CHOBA YBHAWM SpKHE KPAacKH IOJKHEIX cybrpommkoB. Hempe-
DPHIBHEIE TeNIEle JOMKAM CMEHAIOTCA TPOHOMIECKEM CYXHM JETOM,
O cIOoHelIlNMe XMMWYECKUEe PEeaKIUA IPOMCXONAT HA TOBEPXHOCTU
3eMiH, IepeHOCs PAaCcTBODPHMEIE COJH, HaKAMJIWBasdg TPOMajHEIE TOJ-
Iy KPacHBIX OCAfKOB, Pyl alOMEHFA, Mapragna o jKelxesa.

Jlanpme DOKA3EIBAIOTCSA KPOBABO-KPACHEIE JIATEPHUTHBIE IIOYBLI
Berrammm. Nnorga B fuxmx cMepyax MOJHMMAKTCA OHE BBEpX.

Bor moxronagro-KpacHsie ToEA mouB Tponmyeckoin Mummu; cBep-
Kal0T HaKaJeHHEIE COJIHIEM OOJOMKH HODPOX, NOKPHITEIE Kak OLI
HONYyMeTaINYeCKAM JaKOM, W TOJNBKO H3PEeJKA BHAHBEI 3aJeTaHHSI
«BagHH» 0eJO¥ W PO30BOU CONH, ImepeMesKas 5Ty KapTHEY KpPacHBEIX
1109B HHIUUCKAX CYOTPONHEKOB.

Eme xuBee m mmpe pacKpeIBaeTcs KAapTHHA CTPAHCTBOBAaHUA
aTomoB Ha tore Vmamm, TaM, rie msyMmpynHO-8eaeHEe Boasl MEpmii-
CKOTO OKEeaHa OMEBIBAIT KpacHHIe Gepera, a ByJIKaHHYeCKHe H3Bep-
ReHus 6a3a7bTa OPHHOCAT M3 IIIYOHH CBOE AHIXaHUE.

Crnoasle XxEMUYecKrne 00pPa30BAaHHS Ha KajKAOM IIary pasHO-
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Jandwagm nycmuru. Bapzanuvie necku ¢ Kapa-Kymax. Typrmencras CCP

06passaT KapTHHY MOPCKOrO AHA, HaYmHAg ¢ MEIKOBONHOLC IIpH-
Opessba ¢ €ro paKOBHHAMH, MIDAHKAME M KOPaJlaMH, KOHIAd TIy-
OumEaME ¢ KOpaAloBHIME pmlaMy ¥ TPaBIMOSHBIMA CKOIHEHHSMM
KOpPAIIOBHIX M3BECTHAKOB.

B ruay6mHax, B mue, TaM, Ifle HAKAIUINBAIOTCA OCTATKY CKEJIETOB
OBEIX OpraEmaMoB, 00pasyiorcsa (gocopHEIe COMM B BHE HENBA-
KOB 0COPTITOB.

Papmongpmm ¢ mx HaEONPAMEM #3 KpeMHe3eMa, IpPWHECEHHOTO
pexaMm, CTPOSAT CBOM ajKypHble pPAKOBHHKEH, a (HopaMmEE(EpH],
CTpOsA CBOM CKeNeTH, moriomaior Gapmit m Kambmmit. Tax OwicTpo
CMEHSIOTCS aTOMEL 0T ADKTHKE [0 CyOTPOIMKOB, I TaK IPAHANO3HEL
ITPOL{ECCHl CTPAHCTBOBAHMS OTHEJIRHEIX 9IIEMEHTOB HA HOBEPXHOCTH
Semin.

Uro obycropamBaeT 3T0 pasiamume B JaHAmMA(PTax HaJNBHELO
ceBepa m TpommyecKoro rora? Mel 8HaeM ceifgac, YTO OHO BHI3BAHO
OeACTBHEM COJHEYHBIX JyYell, BEHIrOpaHWEM, OOMImeM BJIATW W BHI-
coxmMmm TemuepaTypamn 3eMam. OHoO BHI3BaHO OYPHO pa3BEBAIOIIEH-
CA OpraHWYecKoél IKM3HBI0, TpeQyiomeidl OIPOMHOTO KOIXIECTBA
PasNMYEBIX ATOMOB. MOIIHEEIE CKOIIEHWS OCTATKOB KHBOM KIETKH
Ha TOpsYeM IOKHOM COJHIE pasliaraiTcs B YLIEKHCIOTY, KOTOpas
HaCHIIIaeT BOXY CBOMME KHCIBIME PacTBOpaMi.

CKOpOCTE XMMWYECKAX peaKIuil HOBEIMIAETCS HA IOre BO MHOTO
pas, m60 MEH, TeOXMMUAKHE, XOPOIIO 3HAEM OJHO W3 OCHOBHHIX IPABHH
XMMHAYeCKO# HayKW, 9T0 B GONBIIAHCTBE CIYJaeB yBeJIMIEHHE TEM-
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nepaTypul Ha kaskgeie 10 rpagycos HOBHIIAeT BBOE CKOPOCTH
OGHIYHHIX XAMIYECKEX PEeaKIai.

W BaM cTaHOBATCH NOHATHHIME ¥ HENOABHKHOCTH aTOMOB
B ApPKTHYeCKO# MOYCTEIHE, X CJIOKHbBIE OYTH KX CTPAHCTBOBAHUA
B cyOTpOOZKax W IyCTHIHAX 0ra. ME BHIUM, YTO MOKHO TOBODHTE
0 XEMHUYECKOH Teorpadmm 9TO MED IPHEPOJEL ¢ ee pas-
H00OpasmeM MaTepHKOB W CTPAH CBA3AH HPOYHEIME HHUTAMHE C TeMH
XMMAYECKAMHA OPOMECCaMH, KOTOPEIe UIYT BOKPYT.

Cpemgm (axTopoB, OHpPEIENAIONNUX XOJ TEOXMMHUECKHX IPO-
1[eccoB, Bce Goapmee smageHne mpmoGperaer caMm dejoBek. Ero me-
TeHCHBHAA JEATENHHOCTD 32 LOCIELHEee cToleTwe OBLTA CBI3aHA CO
CPeIHAME IIMPOTAMH, W JWIIL IOCTENEHHO OH HAYMHAET OCBAMBATH
JefAHLEe OyCTHHE ApKTHEM w AHTADKTAAH W OBIAKEBATH Iecda-
HEIME IycThiEaMA fora. OH OIPHEOCUT CBOM HOBEIE, CIIOKHBEIE XPAMH-
YecKUe peaKnuy 1 HapyhlaeT OPUPORHEIe HPOIECCH, BO30yMuasa HO-
BEIE IBIKEHOS W CTPAHCTBOBAHWA HYIKHBIX eMy atoMoB. HoBas xm-
MmYecKas reorpausa JABHO yiKe HAMETHIACH YCTAHOBICHEEM OCHOB
HOYBOBe[eHMs, TOl HAYKH, pogmHA KoTOpoi — Poccmsa m Oymymee
KOTOpPO# — HJIOJ0POfze HAINEX HOJeEH.

U M51 BcmoMmEaeM, Kak B BOCEMEIECATHIX rOfaX HPOIIIOTQ CTO-
neTus B HebGoxwmo#t aymmropmm IlerepGyprckoro yemBepcmTeTa
sHAMEHHTHIH «oTer mouBopefenms» B. B. Jloxyzaer B GuecTsmmx
AeKOWAX PACKPHIBAJ yBIEKATeJbHEE KADTHHEL HOBOM HAYKH,

Jandwagm cybmponuros. Cyxymu, Abzasckasn CCP
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PHUCYysS Te HOYBEHHBIE I[OSACA, KOTOPHIe HOKPHIBAIOT BCIO 3EMJIIO,
HAYMHAA ¢ HOJAPHEIX TYEAP B KoHYasA IYCTHIHAME IOTa.

Torga ero mpexpacHoe HOCTPOEHHe Hexb3sA OBLIO eme HmepeBe-
C¢TH Ha fA3bIKk xmMmmu. Ho ceffgac, Korjja XmMEUs MOIIHO BpPEIBAETCHA
B 00JaCTh IeOJIOTHYECKOR HAYKH, KOIYIa arpOXEMHUKHM CTAld yIpa-
BIATH JKWSHBI0 PACTEHHH M TeMZ peaKOUAME, KOTOPHe HPOHCXOIAT
B I04YBe, KOrja TeOXMMHKH OXBATHIBAIOT CBOHMH MCCJIEOBAHWAMHA
Bce o6yacTy CTPAHCTBOBAHMS aTOMOB,— MBI HAUWHAEM HOHEMATHL T
CJOKEBle OYTH, KOTODHEE HPOXOIUT KaiKIBIH aToM B PasHHIX INH-
poTax mamiei 3eMim.

A Mexpy TeM OpPOILIoe YYIWT HAC, YTO 9T IMHPOTHI MEHSJNCH.
B Teuenme mouTm ABYX MEIIMAPHOB JeT MEHAJACh JKUBHb Hamiei
B3eMHOH KOPHI, H3MEHSAJOCH HOJOKeHHE MOJI0COB, TOPEEIE XPEeOTHI
CHaYalla B3EIMAJIA CBOX CHEKHEIe BEPIIMHHI JIUIOG B MOJAPHEIX CTpa-
HaX, I HOCTeHNeHHO CKIAYaTOCTh HmepeMemajach Ha Ior, 00pasys
rakme xpebTH, Kak mosca Amsn m I'mmanaes. IlepeMemanucs ¢
ceBepa Ha 10T W OOJNBIIME MOpPs, OHOSICHIBAOIIAE 3eMII0; MEHSIACH
nosca, MeHAINCH yeaoBnsa Japgmadra. B xammoM Mecte MHOTO pas
CMEHAINCH MOPS ropaMu, OPHl — OYCTHIHAMHE X CHOBA MOPAMH.

Tax B [oNTOf reoNOTrMYECKON WMCTOPWH 3eMJM MEHSMJICH W XOJ
XHMHEYECKEX PeaKOWil ¥ CTPAHCTBOBAHUA OTHEIbHEIX aTOMOB, & HO4-
BeHHBIe K NOBEPXHOCTHBEIE HOKPOBEL B KaiKAOM MAHHOM MeCTe 3eM-
HOTO IMapa ecTh JHMIb OTPAKEHME TeX XMMHUUECKHX CyNed, KOTOpHIe
ACUBITHIBAJN ATOMEI B [OJrHe HepPAONH pasEooGpasHOil meTOpmH
Hamel 3eMin.

Ceiigac MBI 3HaeM, 9T0 BCe JKWBET, BCe TedeT, BCe MEHSETCS BO
BPEMEHH ¥ HPOCTPAHCTBE, W CPeHW OPHPOXEl CaMEIM DOIBHKEBIM,
OOCTOAHHO HIXYIIAM HOBHX OyTeil ABIAAETCA aTOM, DEPBO3TAHEHIH
KOPIOFYUK, I3 KOTOPOTO CTPOSATCSA CAMBIe 3aMeYaTeIbHEIE IOCTPONKY
MEpa, KOTOPHY BEYHO HINET INOKOS M PABEOBECHS, IOKOPHEBIA OCHOB-
HEIM 3aKOHAM NPHPOLHEIX IPOTECCOB.

Wmer — HO He HAXOAAT W He HAUJET HAKOINKA, TAK KaK B IpH-
pojie HEeT IOKOs, a ecTh TOIBKO BeYEAs MaTepHs B BEYHOM [BUIKe-
HUH...



ATOMbBI B JRABOIl RJETRE

POCTHIM T'Ia30M MOKHO BFLSTH, UYTO YIVIA CJATAIOTCH

W3 OCTAaTKOB DPaCTeHUI.

PaxoBrHE HCKOHAEMEIX MOPCKEX MOJIIOCKOB 06pasyrT
HepefKO IIacTH H3BeCTHAKOB. Ho ecnim MEBL paccMoTpmM m3BeCT-
HAKH, MeJ, AXATOMHET X MHOIZE APYTHE TAK HA3EIBAEMEIE OCAOTHEHIC
HOPOAHI HOJ, MEKPOCKOIOM, TO YBHAMM, YTO OHA 9YACTO CIIOIIE CO-
CTOAT W3 OCTATKOB CKEJIETOB OPraHWSMOB MEUKPOCKOIMYECKOR
BeJIHINHEL.

OpEEM cIOBOM, B reoJIOrME JABHO HPH3HAHA OrPOMHAS POIb
HaceJAIOMUX 3eMHO} INap OPraHM3MOB BO BCEX HpoIleccax, KOTO-
pEIe IPOMCXONAT HA MOBEPXHOCTH 3eMIIH.

HuBoe BemecTBo mpmEEMaer Goxibimee WM MeHBINEe yIacTHe
B TAaKHX I'eOXHMHYECKAX IpoIeccax, KaK 06pasoBaHMWE TOPHBIX IHO-
pOJl, KOHIEHTPAIWS HIW DACCeSAHNWE OTHENBbHEIX XMMUUECKHX 3Je-
MEHTOB, OCa;KJ€HWEe Bel[eCTB W3 BOLH, 00pasoBaHWe H3BECTHAKOB
M3 H3BECTKOBEIX CKEJETOB OPraHH3MOB.

Ho panexo He y BCeX MOPCKHX OPraHE3MOB CKEIETHl M3 H3BECTH.
Y mexoTOpHIX, HAIpHEMeD, I'yOOK, CKeJIeTH M3 KpeMHe3eMa.

Ho eme Gosee cymiecTBEHHO TO, 9T0 B IpoOIecce KH3HN BCe
OpraEmaMel 3eMJilH, pacTeHHsA K KUBOTHHIE, M3BJIEKAIOT, IOTIOMA
10T WIN IOeHAal0T W CHOBA BHINENAIOT OTPOMHEIE MAacCH DPas3iIHIHBIX
BeIlecTB W KaK OBl HPOIYCKAIOT HTH BellecTBa depes celd.

CxopocTs 3TOr0 mporecca 0COGEHHO BENMKA Y CaMEIX Melpuaid-
MAX OPraHm3MOB: GaKTepHil, mPOCTEMINMX BOHOPOCIEH W HAPYIHX
HEBIIAX OPraHA3MOB,

9TO CBA3AHO ¢ OFPOMHOI CKOPOCTBIO WX pasMHoeHmA. OHm fle-
JIATCA KAKIEIE HATH-ECATH MIHYT.

Ho m npopmommnrenpHOCTD KU3HE X HEBeIHFa.
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Ilonmcuer moxaseiBaeT, YTO B 9TOM LpOIECCe HEJICHWS KIETOK 3a-
XBATHIBAETCA KOJIMYECTBO BEMIECTBA, BO MHOIO THICAY pas Ooibimee
TOr0, KOTOpPOe HAXOMNTCA B KAKAHIA NAHHBEIA MOMEHT BO BCEX Op-
TAaHEW3MAax 3eMJIH, PACTEHHSAX U JKEBOTHHX WiH, KAK TOBOPAT, BO
BCeM KIBOM BeIeCTBe IJIaHeTHL.

HamomanM, uTo BejleHEIE PACTEeHMS HA CBETY BEIAENAIT H3 CBO-
OX JACTHEB KHCJIOPO[ K IOIJIOIMAIOT YTIeKHUCIoTy. Kmexoponm Bos-
Oyxa, o0pasoBaBMIEACA TaKHM IIyTeM, HAeT HA OKHUCICHWE PACTH-
TENBHEIX OCTATKOB, OKHCJISET HEKOTODPHE TOPHBIE IIOPOJEI, IOIJIO-
IaeTcs KUBOTHHIMA IPH AHIXaHAH.

Vriexuciiora B PaCTeHHUSAX NPEBPAINaeTcad B YIJIEBOMH, OENKA W
mpyrue coegnEeHusA. IIpefcraBeTe ceGe Ha MOMEHT, 9YTO Ha IOBEPX-
mocTH 3eMIIH, B €e MOPSX U OKeaHaX, HA PABHHHAX W B ropax ACIe3-
iz Bce opraEm3Mel. UTo O mpomM30mIo?

Hucaopop, cegsancs G OCTAaTKAME OPraEWIECKOr0 BEMIECTBA U
ncue3 6u1 m3 armocdeprl. CocraB ee cran OH pApyroit. Mmrpocko-
OAYeCKUX MOPCKHX OPraHM3MOB C M3BECTKOBEIM CKEJIETOM HE CTa-
7m0 OB — cIeFOBATEIbHO, HE cTakm OBl 00Pa30BHIBATHCA MIACTH W3-
BEeCTHSKA W Meja, HepecTald OH B3HIMATHCS MEJOBHE TOpH. JIuk
3emum coBepmmenHO Ipeobpasmicd OB W CTAJN HHEIM.

T'eoxmvudeckas [eATeIBHOCTL OPraEM3MOB YPESBRIYAKHO pPas-
HOoOOpa3Ha. PasHbie OpraEW3MEI MOIYyT yYacTBOBATh B CAMEIX pas-
JIAYHEX OPOIECcCax.

Jast Toro 9To0Bl BHISACHUTH €OXMMHUYECKYI0 POJIb OPraHW3MOB,
OpesKfe Bcero He0OXOAMMO 3HATEH HX xuMmuecKmit coctaB. CBoe Teio
OPTAaHM3MEl CTPOAT NEJIWKOM 38
c4eT BEINECTB, M3BIEKAEMBIX TEeM
@7 MEHIM OYTEM U3 OKpYRAIEi
HX CpefEl,— W3 BOJH, MOYBH 1
BO3LyXa.

OgeEp maBHO OBLIO YCTAHOB-
JIEHO, YTO TJIaBHOI COCTABHOM da-
CTBI0 BCEX OPTaHMBMOB SBIAETCS
Boga — HyO, B cpemuem oxoixo
80%, npmueM HeckoIBKO Gobmmme
B DAaCTeHHAX M HECKOJBKO MEHB-
me B HXUBOTHBIX.

ITosromy osmeMeHT Kmcaopox
B OpraEm3Max 3aHMMAaeT o Mac-
ce IepBOe MeCTO.

CoBepImeEHO  HCKIIOYATEND-
HYI0 pOJb WUrpaeT B CTPOEHHU
TeJa OPTAaHH3MOB YTIEpO.

¥Yraepon ofpasyer MHOTHE
THICSYH Pa3HOOOPABHEIX coeTuHe-
Qoaumocas pyda mapeanya HUM ¢ BOIOPOJIOM, KHCJIOPOJIOM,
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asoToM, cepoit, docdopom, m3 KOTO-
PHIX, B C€BOI0O OYepedn, CIAralTCd
OeNKM, JRUPH, YIIAEBOIH], T OpPra-
HU3MOB.

OcHOBEEIM HCTOYHHKOM MJiA STHX
YIIEPOJHEIX COEAWHEHHUHA B JKABOM
BEIIeCTBE ABIAETCA YTIEKHCIOTA.
Jlanee, B oprammsMax copepRHTCA
3HAUYATEIbHOE KOJHMYECTBO Aa30Ta,
docdopa, cepsl B BHAE CIOMHEIX
OPraHEmIecKuX COeNMHEHUI,

Haxoren, B oprammsmMax Bcerpa
HaXONATCA KAJbOHH — OCOOEHHO B
cKeJerax,— Kajwi, jKeie30 m [Ipy-
I'me XHMA9ecKHe SIeMEHTHL.

Bragane momaramm, 9To I Beex
OPraHH3MOB HCKJIIOYATEIHEOE 3HA-
JeEMe WMEIT [eCATh-IBeHAaNNATh
9JIeMEHTOB, HAXOAAMUXCA B HAX B
HamboNBIINX KOIMIECTBAX:

Ho mosmmee owasamack, uro cy- Murpockonuueckas rapmuna
IIECTBYIOT OPTaHH3MEI, KOTODHIE IIO-  CMPOEHUS 004UMOE Map2arye-
MmMo Hamboiee uYacTO BeTpedwap- i py0. Cuamo 6 om paserHom
mMUuXCAd AecATH-ABEHAIINATA XHMHIE- coeme
CKHX 9JIeMeHTOB, KOHIEHTPHPYIOT TO
7eJe30, TO MapraHen, To 6apwuif, TO CTPOHNKY, To BaHAAWH, a TaK-
e I MHOTHe IpyIHhe peflkie XMMUIECKHe DIeMEeHTEHL.

Tax, o6Hapy:;REIOCH, HANPHMEP, ITO KPEMHMIT HrpaeT BaKHYIO
POJH B JKH3HW KPeMHEBHIX I'yOOK, MAKPOCKOIWYECKAX PaSHOIApHI,
LHAaTOMOBEIX BOJOpOCIEH, CKeJleTH KOTOPHIX 00pasyloTcs U3 OKHCH
KpeMHNS.

fHenesarie GakTepmy KOHIEHETPHPYIOT B CBOMX TEJNAX JKENe30.
OTKpHITH OblTm OaKTepHH, TaKEM ke 00pa3oM KOHIIEHTPHDPYIOMue
Mapragel u cepy.

B creneTax HEKOTOPEIX MOPCKEX OPTAHE3MOB 00HADYIKAIN BMe-
CTO Kanbnusd 6apw# W CTPOHNMMA.

Hexoropsle OpraEE3ME, HAampEMep Mopckme O6ecHO3BOHOUHEIE
000JI0YHIKY, BEIOMPAIOT ¥ HAKAIUIEBAIOT ATOMHl BaHA[AWsA M3 MOp-
CKOli BOIHL I MOPCKOr'0 Wiia, IJie MMeIOTCA JNIIb HHYTOKHEIE CJEJEI
STOr0 3IEMEHTA.

Ilocne rmbenm sTMX OPraEW3MOB BaHANW# B KOHIEHTPHPOBAH-
HOM BHJIe OCTAEeTCs B MOPCKHX OCAJIKaX.

Ipyrue, kak HanpmMep, BOZOPOCHIH, BHIOIPAIOT B3 MOPCKOA BOAH
0N, KOTOPOr0 3mech MMJUIMOHHEE MONH IpONeHTa. 3arteM MHOp,
¢ OocTaTKaME MOPCKEX BOZOpOCIed HOCTYyIaeT B MOPCKOH TI'DYHT.
B mopopie, BIOCIENCTBUE CIOKUBINEMCA W3 5TOr0 I'DYHTA, 06pasy-
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I0TCA OJHEIE MHUHEpPaJIn30-
papHEEle BOOEL. VI MBI mOOEI-
BaeM O[] w3 IJIACTOBEIX BOJ,
npoGypuBasa IIy60KO HOpO-
OHL TaM, I'me OHIO KOTJa-TO
Mope.

TeoxmMmmueckas  poib
mogo6HEIX OPTaHH3MOB-KOH-
IeHTPAaTOPOB OTPOMHA.

Yem coBepIIieHHEE TeX-
HEKa HCCIETOBAHHAS COCTAa-
Ba OPraEN3MOB, TeM 60Ib-
mee UHCIO XWMHYECKHX
9JIEMEHTOB HAXOJAWM MEl B
HnX, IPaBMa, B 0Y6HD MAJEIX

KOJIIIecTBAX.
Bragane make momycka-
Paroeura ammonuma, npeepamueuanca JIid, 9TO cepe6p0’ py6nnnﬁ.

8 murepas maprasum (FeSy). Oxpecmro-

2 KagMuii m THe XHMHOuYe-
cmu 2. Yavanoecka, Hyii6viwesckoii 06a. A ADY.

CKHe 3JIeMeHTH, 00HAPYKEH-
Hble B OpraEm3Max,— JAMIb
ciaygaiiHoe sarpssHeHHe, HO
Temeph TBEPHO YCTAHOBIEHO, ITO HPAKTWIECKH B COCTAB OPTAHMS-
MOB BXOJIAAT BCce XUMPYECKHe 3JeMeHTH. Bech Bompoc B TOM, B Ka-
KOX KOJMYECTBAX CONEPIKATCA OHM B DABHEIX OprammsMax. B Ha-
¢TOsAINee BPEMs HMEHHO 3TOT BOOPOC M 3aHAMAeT YIEHEIX.

Mer 3apadee MOKeM CKazaTh, 9TO COCTAB OPTaHH3MOB IAlIEKO
HE DOBTOPSET COCTABA OKPY:KAIOMel cpefsl — IOPOM, BOX, Taso0B,
BMeCTe B3SATHIX.

Hanpmvep, B mouBax @ HOpPOax HAXOMATCA B SHAUMTEILHLIX
KOJIM9YeCTBAX THTAH, TOPHH, Oapmil m Apyrme XMMUYECKHE DHIIEMEH-
THI, MEJKIY T€M TATAHA B OPraEM3Max B [ECATKH THICAY Pas3 MEHb-
me, YeM B II09BAaX, W T. I.

C mpyroi cTOPOHH, B IIOYBaX, B BOXAX Malo yraepona, docgo-
pa, Kanmsa W APYIEX XUMA9EeCKHX 3JEeMEHTOB, KOTOPHIE CKAILIABA-
I0TCA B OPraHW3MaX B BHAYUTENHHO OOIBINEX KOJXIECTBAX.

C reoxmMm9ecKoil TOYKH 3PEHHMA B HACTOAIIEE BPEMsS CTAJO fAC-
HO, YTO IJIaBHASA Macca Tella OPraHum3MOB CIAraeTcd W3 TeX XHMI-
9eCKHX DIEMEHTOB, KOTOpHE B YCJIOBHSAX HOBEDPXHOCTH SeMIH —
Omocepsl (obmactm oOMTAHMS OpPraHWMBMOB HA Hamedl HiIaHeTe)
00pasyoT JIerkomofBUKEbIE COGNEHEHWUs unian rasel. J[ledicTu-
TENLHO, YIIEKHCJIOTa, a30T, KHUCIOPOX, BOKA — BCE 9TO Ta3Hl WIH
FHRATKOCTH JIETKOMONBIIKHEEIE, MOCTYIHEIE [Is OpraHW3MOB B IIPO-
mecce mx mmsHEM. Vlop, mammit, xamenmit, gocdop, cepa, KpeMumit
F MHOIME [PYIHEe JerKo o0pasyioT pacTBOpHMEIE B BOZNE COENU-
EeHHS.
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3aro TmTaH, Gapmid, NUPKOHHY, TOPHWH XOTA M HAXOAATCA B HO-
CTAaTOYHOM KOJHYEeCTBe B II0YBAX M IOPOJAx, He o6pasyor
B Omocdepe Ierko pacTBOPHMHIX B BOKE H, CIEA0BATEIBHO,
JeTKO mepeMmemalomuxca coepmueruil. OHEm MeHee JOCTYHHBI HIHN
COBCEM HEJOCTYIHH opraEmamaM. OpraEmsMel IX He HaKAIIWBAIOT.
OErz HaxomATCA B HAX B HEOPOMOPIHOHAIBFHO MAJHX KOJIHIe-
CTBAX.

Ogerp Mano B oOpraEmsMax W TeX XAMHAYECKAX BHIEMEHTOB,
KOTOPHIX B Omocepe HENOCTATOYEO, KAk, HAHpHMeD, pammd,
IATHAA.

Xmvnueckne 3ieMEHTHI, HAXO[AMMECH B OPraHW3MaX B 0YEHB
MaJBIX KOJZXYECTBAX — IOPAAKA COTHIX [0JeHl HpPOMEETa W MEHB-
Ie,— HABHLIBAIOTCSA TaCTO MUKPOIJIEMEHTAMH.,

B macrosmee BpeMs mpmsHAHO, YTO (PH3MOJOrHYECKAs POIb
MUKpPO3JIeMEHTOB 0YeHbh BAJKHA. MHOTEe MHKpPOSJIeMEeHTH BXOUAT B
cocTaB (PM3MONOTMYECKN BA;KHBIX BEIIECTB OPraEW3MOB, Hamomobme
TOT'0, KaK jKeNe30 BXOJUT B COCTAB TeMOIJI0oOMHA KpOBH, IOf BXO-
IUT B COCTAB TOPMOHA IMWTOBHIHON JKeJNe3Hl ;KEBOTHHIX, a4 Melb W
IHHEK — B COCTaB 0ePMeHTOB JKUBOTHHIX @ PACTEEMH.

MosxeO 6RiT0 GBI MOCTPOMTE KAPTY AHATOMHYECKOTO CTPOCHMS
OPraHH3MOB C YKa3aHHAMN, Ie, B KAKAX OPraHax o TKAHAX KOHIeH-
TPUPYIOTCS XEMHUYECKHMe 3ieMeHTH.. Ho Hac cefivac sammMaer reo-
XEMAYeCKas POJb OPraHM3MOB.

M MBI DOMRHEBI COTIACHTHCH, YTO PA3HBIE OPTAHWSMEI BHIIOJHS-
10T pasindHble TeOXEMMIECKNe PYHKINY, B 3aBUCHMOCTH OT HX CIO-
coOHOCTH KOHIEHTPHPOBATH TOT HMJIM HHOW XMMHWYECKHH 3JIEMEHT,
I, WEaYe TOBOPS, B 3aBHCHMOCTH OT AX XHMHUYECKOIO 3jeMeHTap-
HOT'O COCTaBa.

«HanprnmeBrle» opraEmaMEl, 13 CKEJIETOB KOTOPHIX CIATATCS M3~
BECTHAKK, yYACTBYIOT B T€OXHMHYECKON MCTOPHH KaibOuda B OmO-
cepe; opraEm3MbI, KOENEHTPHPYIOI(AE KPeMHHA, BaHALHN, HOM,
HAT'DAOT BAKEYI0 POJIb B MCTOPHE 3THX ATOMOB.

ITepen mamm cToWT 3afjauya — MBYYUTEL BIHAHWE OPTaHW3MOB HA
reoXmMHUYecKYI0 MCTOPHI0 PA3HEIX ATOMOB B Omocdepe, ONEHNUTEH 3TO0
BINAHWE A MCHOJIH30BATH €rO.

Vixe ceifgac 0KasanoCch BO3MOKEEIM OTHICKHBATL MECTOPOKIE-
HAS MeTAJLI0B, HAOIIOMasa 32 XapaKTepoM PAaCTHTEILEOCTH HAHHOTO
MecTa W HAXOJA H3BECTHHEIE PACTeHHS — KOHIEHTPATOPHI HTHX Me-
TaxnoB. Pypma, jgeskamass mop mOYBOHM, HEBOJIBEO 3apaskaer coboro
mouBy. B Taxo# mouse yBenmumBaeTCs CoOTiepKanme HUKEIA, Ko6alIb-
Ta, MefW, OUEKA, a CIeJ0BATENHLHO, YBeJNUMBAETCS W COMlep/RaHme
HX B PacTeHHUAX.

TlosToMy cefiwac amamm3mpyOT COfepiKaEdme STHX 3IEMEHTOB B
pacresusix. Ecim omo HOBEIMEHHOE,— POIOT KAHABEL M 3aKIAMIbI-
BaoT mMypdrl. Tax OwIM OTKPHITHL HEKOTOPHIE NUHKOBHIE, HEKEIE-
BEIe, MOJEOJEHOBEIE W PYrue MeCTOPOKIeHHS.
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OpranmsMel — pacTeHrs I JKHBOTEBIE — (OPHBHIKIN® K OOpefe-
AeHHOY KOEIEHTDAIME TeX NN ¢KHHEX XHMHYeCKAX 3JIeMEHTOB
B cpefe — BojaX, IOYBaX, mopomax. TaM, rie WX OKa3EIBaeTCs
MeHbINe mid, Hao60poT, 60JbITe, OPraHN3MEl 0TBEYAIOT H3MEHEHMA-
Mm cBoeir opmsr m pocra. HemocraTox #oma B mouBax, BOJax I
OpOofyKkTaXx B HEKOTOPHIX FOPHEIX pail0OHAaX BHIBBIBAeT y JIOfled 1
RIBOTHEIX SHIeMHUYECKHil 300, a HELOCTATOK KaJbOHUs — JOMKOCTH
KocTel m T. JI.

910 BCe YKa3HIBaeT, KaKasd TeCHAs 3aBHCHMOCTE CYIIECTBYeT
MesKIy TaK HASLIBAEMON MEDPTBOH HPHPORO# W JKHEBEIM BeIeCTBOM.

O=mm cBg3aHEI APYr ¢ ApyroM ofImel HCTOpPHEH aTOMOB XHMH-
9eCKUX HIEeMEeHTOB.

U gwem nyume u mompobGree MBI OyfeM BHATH MCTOPHIO IIepeMe-
[IeHAs] XUMAYECKUX HIEMEHTOB — aTOMOB — Ha 3eMJe, TeM fApue I
ToIHee OymeM mpefcTaBifaTh cebe IeOXMMHYECKYI0 MeATeIHHOCTH
JKUBEIX OPTAaEM3MOB, a JJIf 9TOT0 HEOOXOREMO Ipesk[e BCEIO 3HATH
X KONMYECTBEHHHIA XMMWUECKHE SiIeMeHTapHBEIH COCTaB.



ATOMbDI
B HCTOPHHA YEJOBEYECTBA

POCIeKABAs HCTOPHIO OTKPHITAS XHMHYECKEX SJeMeEH-

TOB, MBI HATAJIKHBAEMCH HA CTPAHHBIe W YAWBUTEJILHEIE

Bemu. IlepBrie sieMeHTH WENOBEK Y3Eal HOOYTHO, He
AyMasg 0 HHX, Jajke He IIOfo3peBasi, 9TO OE BJafieeT TalHOM,
KOTOpas OTKPELIA Ol OCTPOMY yMy BasKEeHmme CEKPeTH HpH-
popsl. TpymHO, ¢ KOJOCCANBEBIM YCHIWEM HOPOHMKAJNA B CO3HAHEE
OOYepOHEYTass W3 HPAKTHKHE MEICIE O HPOCTHIX BeIecTBaX, Jema-
MAX B OCHOBE CTPOEHHUS BCSAKON MaTepHH.

AnxmMuKT He 3HaJAM croco0a OTIMYATH HPOCTOE TEJO OT CJIOM-
HOTO, HO OHH 3HAJIM MeTAJIHl WM HeKOTOpHle BellleCTBA, HAIpHMep
MBIIIBAK B CYypbMY. BepmmnHEl anxXIMBIUecKOH MYAPOCTH H3JI0KeHEl
B CJeAYIOIIeH 3alpCKe aJXMMOKA:

CeMb METaJJIOB CO3[AJ CBET

Ilo umeny ceMu IJIaHET.

an mam RocMoc Ha mobGpo

Megnpy, meae3o, cepebpo,

31aT0, 0J0BO, CBHHEIL..,

Cein moii! Cepa mx orem.

1 coemu, MOl CHIH, y3HATH:

BceMm EM PTYTHb POfHAA MAaTh!
(CrrxoTBOpHHI meperon H. Mopososa)

AnxmMuKz, a mosJHee HEKOTOpOe BpeMsa H XHOMUKHA HasBIBadd
yeTannsl mMeEamm miaaHeT: 3oxoro — ConHne, cepebpo — Jlyma,
pryTh — Meprypmii, mens — Bemepa, imeneso — Mape, omoso —
Onmrep, cemner; — CarypH. MEIMIBAK B CypbMa He CUATAINCH Me-
TaJIAME, XOTS UX CBOMCTBA OKHCIATHCA W BOSTOHATHCA IPH HArpe-
BAHHH OBLIM H3BECTHEI 0Y€HH XOPOIIO.
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K cosmamennio, anxyuMuKa 4aCTO MACKAPOBAJM CBOM PELCHTH He-
AEOEIMA ¥ IOMYaC TPY[HO HOHIMAEeMBIME aJIJeTOPHAMM.

Bot, mampmmep, «pmaosopmueckas pyka aJXHMHKOB». Bl Bm-
AHMTEe HA JafOHA PEIGY — CHMBOJ PTYTH H OTOHb — CHMBOJI CEDHIL.
Pri6a B orme — pTyTh B Cepe,— IO MHEHNIO AJXHMHKOB, HEPBOKC-
TOYHHK BCEX BHJIOB BeIIeCTBA.

U3z coefmmeHnsa STHX 3IEMEHTOB, KAK NAaJbIEl W3 JAJOHH, BO3-
HOKAIOT IATEH MIABHEIX COJell, 3HAKM KOTOPHIX CTOAT HAJ MAJbIaMH:
KOPOHA W JyHA — CHMBOJ CEJIHTDPEHl; MEeCTAKOHETHAS 3BE3Ma — jie-
JesHBI KYIOpPOC; COJNHIE — HAMATHIPL; (POHAPH — CHMBOJ KBac-
[OB; WY — KYXOHHAs, WM MOBApPEHHAH, COJNb.

Temeps HOHATHO, YTO, KOIYla AJXHMHUK OHCAN: (B3AB KODOIA,
€ro HAJ0 OPOKHIOATHTH...»,— OH HMeI B BHLY CEIHTPy, & KiIamgsd
B peTopTy «PyHT AIMHHOrO HmAJbOa», OH AYyMal O HAIIATHIpe...

AIXUMURA TaKiKe 3HQIM, 9TO KKJIOMY METaJIy COOTBETCTBY-
eT CBOA «3eMJIS», WM H3BECTH», W YMEJH NIPHW IIOMOINH KHCJIOT
3TH «m3BecTH» (HMIW, KAK MBI TOBOPMM TEIEpPb,— (OKHCIBI») IIO-
iiyuars u3 Bcex MertamnoB. Ho omm mymanm, 9to «m3BecTm» — Go-
Jee OPOCTEIE Teja, a MeTANILl — 3TO COEJHHEHUA <(U3BECTeR»
¢ «(IOrmCTOHOMY», OCOOBIM JETYyYMM HATAIOM OTHSA.

Hy:xupl 6emim reEmin m tpymoawobume JlomorocoBa u JlaByasme,
9T00H [OKa3aTh, UTO, HAODOPOT, «PTYTHAS WM3BECTHY — CIOMKHOE
TeJ0, COCTOoAImMee HU3 PTYTH H TOJBKO YTO OTKPBITOTO HpHCTJIH
raza KEUCIOPOJa, W 9TO BEC HTOTO rasa B TOYHOCTA pPABEH HpHGAB-
Ke B Bece «pryTHOU 3emum». ['omer sToro otrpuitma (1763—1775)
OO0 CHPAaBEJIMBOCTH CIWTAITCA TOTAMHM HAYajla COBPEMEHHOH Xu-
MUN U KpPYIIEEWs alxuMmuiecKmx (paHTasmii, KOTOpEIe JABHO YIKe
Mellanu HAYIHOMY H3YUYEHHIO HPEPOKEL.

K sromy BpeMeHRm GBLIO M3BECTHO HECKOJIBKO NTECATHOB BIEMEH-
toB: eme B 1669 r. Bpamg orxpein gocdop, a B cepemure XVIII s.
OBLIZ OTKPHITHL KOOAJBT, HHKEIHL W Ha-
VUUIRCh U3 (UHKOBOM 3eMIm» MONY-
gaTh MeTtayr MueaK. Hakomern B 1748 r.
B AMepmke AEToHWO Yioa OmECAN HO-
BBIf, HOXOKm#i Ha cepebpo MeTaan —
«cepebpHImKo», Wian MIATHHY.

Ho pacrosmas peBmsms Bcex «Iipo-
CTHIX» TeJ HAUalIach TOJIBKO B IIOCIEN-
meil gerBepTr X VIII m mazane XIX cro-
nernss. B 1774 r. Oelim OTKRDHITH Kumc-
JOpOJ W XJOp, B Uepe3 [ecATh JIeT,
pasiarasg BOLY TOKOM OT TrajibBaHmue-
cxkmx Oarapeit, HKaBemgmm oTKpmLT
BOJOPOR, H BEIACHHI COCTAB BOJEL
(@uaosouneckas pyxar Hanprefimue OTKPHITHA BIEMEHTOB

ANTUMUEOE miam 3aKOHOMEPHO: 6paJIH npupogHoOe
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Veaoenuie sHaku, KOMOPLIMU QAZTUMUKU 0608HAYAIU PABAUUHBIE TUMUUECKUE
6eujecmea: cepebpo, pmymb, Heneso

HOBOE TeJN0 W pasjaraj;m ero Ea COCTABHEIE Yactm. B psme caygaes
HAaTANKABAJINCH HA HOBEIE 3jeMeHTH. Tax ObLIm OTKPHITHL MapraHeL,
MonmbmeH, BoabpaM, ypaE ¥ NWPKOEWA, a TaKKe psI OPYTEX
5IEMEHTOB.

B 1808 r. [I9Bm ycoBepmeHCTBOBAN 9IEKTPONMS, & PYCCKAN yde-
geli fIKo0m ycmama MOIMMHOCTH TOKA M HAYYMIICSA HPH MOMOINZ Kepo-
CHHA W MEHEPAaJbEEX Macel 3aIUIIaTh OPOAYKTH 3JEKTPOIM3A OT
oxmcaenus. Tax OBUIM MONYYEHH IMENOYHEIE METANJIE B YHCTOM
Buje,— OBLIN OTKPEITH Kajdil, HATPHU, KaNbUHH, MarHmi, Gapmit
B CTPOHIWH.

3a 14 ner, ¢ 1804 mo 1818 r., 6ou0 OTKPEITO 14 BIEMEHTOB
(XpoMe Tex, 0 KOTOPHIX MEI IOBOPHIM, OBLIM OTKPHITE: HOX, Kaj-
MHOi, celeH W JNHTHAK). 3a HEMH HOCIeHOBAJH 6pOM, ANTIOMUHIH,
TOpHH, BaEAfWil W pPyTeHH#H. A HOTOM CJefqyeT HMePEepHIB: HYKHEI
OLLIZ HOBEIE METONEI HMCCIEGNOBAHMM, CTaphle yie HMCYepHaju CBOH
BO3MOKHOCTH.

JImme xorma B 1859 r. OBLI OTKPHIT CHEKTPANBHEIN aHANA3, CHO-
Ba IOCHENOBAJM OTKPHITHS, TemepPh YKe TAKAX 3JIEMEHTOB, KOTOPHIE
0wz GAESKE IO CBOMCTBAaM K paHee M3YUIEHHEIM M HE MOTIHE GHITH
OT HEX OTIMYEHHl CTAPHIME HAYYHEIME MeTOHAME. DEIIm OTKPEITEHI:
pyOumnmii, nesmit, TaJINN, HEAME, 5POMi, TepOmit W HeKOTOpHIE NPY-
rue. Horma JI. 1. Mernenees B 1868 r. oTHpEII cBOH 3HAMEHHTHIM
3aKOH, eMy yme Geuro maBecTHO 60 smeMeHTOB.

C sTux mop HayKa HMOJYYWIA TBEPAYIO YBEPEHHOCTH B CYIIECT-
BOBAHNH TeX MJIW HHEIX dIEMEHTOB.

Oxasanock, 9T0 y KAKFAOTO SJIEMEHTa eCTh B Talumme CBOe Me-
¢To, oOmiee UYHCIO BCeX 9JIeMEHTOB OTPAHWMYEHO W IYCTHIE KIET-
KA — 9TO0 €Ile He OTKPHITEIE 3IeMEHTHL.

265



[na Tpex m3 Humx — sKaamoMuHmsa (KiaeTxka Ne 31), sracminm-
nmsa (krerxa Ne 32) m sraGopa (kaerxa Ne 21) — Menpmenees npes-
CKa3aJl rIaBHEIEe hm3uUuecKne 0 XIMIUecKHe cBofictBa. Ero mpepcka-
3aHNe GiecTsme HONTBEPARIOCH, KOIA BTH 9JIeMEETH OBIIN OTKPHI-
TH. JKabop OpI HA3BAH CHAEAWEM, SKAQIOMEENN — rajiimeM, a
dRACHIENE — repManumeM.

Onmaxo me cilemyeT AyMaTh, YTO HPeJKIe BCETO YEJIOBEYECTBY
cTaly m3BECTHH 9JEeMEHTH, YacTo BCTpeYaeMhe B 3eMHOH Kope,
a penrme — moroM. Hmuero mogobrmoro. Hampmmep, 3oa0Ta, Menn u
0JI0Ba B 3eMHOIl Kope 09eEb Majo, B TO Xe BpeMs 9T0 Obuim mep-
BEIE METAJJIH, ¢ KOTOPHIME IO3EAKOMUJNCEH JIONW B KOTOPHE OBLIA
MCHOJB30BAHEl B TeXHWUECKOHW KyabType. A MeKIy TeM 0J10Ba B
CpPelEEM B 3eMEOI KOpe HEeCKONbKO MILIIMOEEHIX fojel, Memm —
HECKONBKO JEeCATHTHICAYHEIX, & 30J0Ta — TaK Jajke OMHA-TBE MMJ-
NHAPTHEIX.

1 B 70 s%e BpeMda caMbie pacIpOCTPAHEHHEE B 36MHOH Kope ile-
MEHTHl, KaK, BampuMep, ajJloMmani, cocTaBiasomuii 7,45% sevmoi
KODHI, OBLIA OTKPHTHL 09eHb MO3[HO; AJIOMAOHUHA eIme B Hadaje XX
CTOJETAS CYMTAICH PEIKAM MeTAIIOM.

Ilprunra smece Kpoercs B APYrOM, 8 EMEHHO, HACKOIBKO JIer-
KO MeTaJI o0pasyeTcs B CAMOPOJHOM BHJe W YaCTO JH BCTPETAIOT-
Cs CKOMNEENsi ¢ OpeobjajfaHmeM 9TOr0 METAajuia, TAK HA3BIBAGMEIe
(MECTOPOIKTEHAAN.

Crroco6HOCTE cOOMPATHCS, KOHIEHTPEPOBATHCA B OJHOM MeECTe —
BOT 9TO 00JI6rYMI0 OTKPHITAE W MCIOJIL30BAENE METAIIIOB B TEXHHKE
I MOTpe6EOCTeR TeI0BEIeCcTRa.

OTKpEITHE KaIKLOTO HOBOTO 3JIEMEHTA B3HAMEHYEeT HA9AN0 H3Y-
9YEHNS €ro CBOMCTB, COepBa XMMUKaMu B aabopaTopnu. ATO, TAK CKa-
3aTh, mepBoe 3EAKOMcTBO. Ilpw 9TOM XmMurm wWIMyT 0COGEHHOCTH
DIEMEHTA, €r0 OTIMIATENbHbIE, OPUTHHANBELIE TePTHL.

Hanpmumep, passe He M0GONBITHO, YTO YHEILHBIH BeCc IUTHA —
0,53, Tak YTO HTOT MeTAJN MiaBaeT Jaxe B GemsmmEe? A y ocMms,
HaobopoT,— 22,6, Tak 4TO OH B COPOX pas Tsyxenee amtus. Passe He
m060mEITHO, yTo rasimit miasmrca Beero mpm 30° C, Eo Temmepa-
Typa xumeEns ero (2300°) geMuT mamexo 3a IpeNeNIaMH TeX BHICO-
KEX TeMIepaTyp, KOTOpEe O0HYHO ymoTpeGiaanTcs B TexanKe. «UTo
e TYT I00omeITHOro?» — cmpocute Bel. IlompoGyem pacckasats.

Crauana o ramanu. IlpuMenss Bricokmit Harpes B 1adopaTopmax
7 Ha 3aBOfAX, WEKEHEDH W XHMUKH BCErja XOTAT 3HATH, 10 KaKOoh
TeMIepaTypHEl HarpeBaetcs mpoba miw m3fenme. oHewHo, mpemme
BCero Eafo maMepuTh Temmepatypy. Ho Bor Gema; mo 360° m3amepnTs
0YeHB IIPOCTO, HO OpH Gojiee CHABEBIX HArpeBax BO3HUKAIOT 3aTPYI-
HeHHs: pTyTh npr 360° KANAT, I PTYTHEIE TEPMOMETPH HE TOIATCA.
A Bot rajumit rogures. Ecam B3ATH TYyromIaBKOe KBApIeBOe CTEKIO0
7 HADOJHATH TPAYCHAK PACIUIABICHHEIM TaJIIneM, TO TAKEM TEPMO-
METPOM MOKEO MephTh Temmepatypy mourm mo 1700°, a rammis
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emie m He AyMmaeT KuueTh. Ecnm HaliThm Gojee TYTOmIABKHME CTEKIA,
TO MOKEO m3MepmTh TeMmmepaTypy m B 2000°.

Temeps o Bece. Bec, TamecTs — HeuTo THeTYMIee, NPHKAMAIO-
mee K 3emiue. Bec compormBngerca ABMKEENIO, CKOPOCTH, HORBEMY
Ha HEeM3BeJAHHEIE BHICOTHL. A YeJ0BeK X04eT ABHTaThCA OBICTPO IO
3eMile, X04eT JeTaTh M0 BO3AyXYy, Kak mrmma. [{as sToro Hamo mo-
BeATh TsKECTh, W YENOBEK WIIET JeTKAX M OPOYEHBIX KOHCTPYKOWH,
JEeTKOTO0 H IPOYEoro Marepmajia. VM BoT 0COGEHHO NOIXONSIINMU
OKa3ajmch [Ba MeTalJia: allOMUHHAN ¢ yHeIbEBIM BecoM 2,7 m Mar-
HEH, yReabHE Bec KoToporo 1,74.

B coBpemermOM caMoxeTe G6IbIIasg YacTh €0 eTaJedl COCTOHT
13 QIIOMUHEAS, AIH, BepHee, U3 ero CIJIABOB ¢ MeABI0, IMHKOM, Mar-
HEeM m ApyrmMm meramiaMm. Ho Takoe rocmofcTBYIOINee HOJOKe-
HEWEe allOMAHEI npumo0pen He cpasy, a B yHOpHO# Gopnbe 3a yayu-
IMeENe CBOMX KAYeCTB — IPOYHOCTH, TBEPHOCTH, YIPYLOCTA M YC-
TOMYMBOCTH IPOTHUB OTHA K oKucjimTeieir. Horma GBLIM mMpPeomoNeHEl
TPYAEOCTH HONYIEEHS METAJINYIECKOT0 ANIOMUHHUSA, TO OE HEPBHIM
IeJOM 3aBOEBAN KYXHIO. JIerkme m 4mcTHle HEOKHMCIAIOMMUECS KACT-
pIONH, JOMKKE W KPYKKE — BOT Ha 9YTO OBIM MCTPagYeHH IEePBHIE
ero 3amacel. B TexEmKe ero BHauaje He OPUMEESIHA,— Ja I KyHa,
Ka3aioch, TOJUTICH STOT MATKWH, He 0CO0EHHO HPOYEHIH, He Hmasio-
muiics, JerKonNaBREE MeTann? AJOMEHUI 3aBOEBAT MHP TONBKO
Iociie TOro, KaK OB H3TOTOBJIEH AIOPANIOMUHMWI — TBEPHHIA CIIIAB,
MOJYYEeHHHIH «KYXOHHBIM CIOCOO0OM»: B THTENb C allOMIHEAEM K00aB-
JIANA TIONepeMeEHO pPAasimYHBIe METAJLIBl, M KayKIbIH HOBBIM CIIAB
HccIefloBalcsd HEAa TPOYHOCTH W JAPyrEe Kagecrsa.

Hnxro me Mor B To BpeMs o0bsacHUTE, modeMmy 4% memm, 0,5%
MarEHS] ¥ HE3HAUNTEJIbHEE IPIMECH APYTHX METAJIIOB HPeBPATHIN
MATKOH, TONATINBEIA ANMIOMUHEI B TYHECHBIA QIOpajb, HPOYHEIA B
CIoCcOGHBII 3aKaNImBATECH, KAK CTalb. 3aMeYaTelIbable CBOMCTRA TIOD-
aNIOMEHAS IPOABJIAICA He €pasy, I HTO 3HAYMTENBEO o0jersaer
m ynpomaer ero o6padorky. Ilocie sakamke HIOpaisb 0CTAETCA MAT-
KEM ellle HECKOJbKO JHeH. 3a 3T0 BpeMs OH «Habmpaercs cmiy,
OOKa BHYTPE CHJaBa HPOMCXORHUT IepeMemeEnme MegELIX YacTHII,
o0pasyromux ckejer AopalioMuEms. Ho mMerorcs m fpyrme cmima-
BEI, KOTOpPHEe KOe B UeM faike nydume pmiopand. Taxos, Hampmmep,
PYCCKHIT KONBYYTrajlOMUENY, [0 HPOYHOCTH IIPEBOCXOMANTAR
II0pasb.

Brepperune miopans 0 gpyrux JeTKEX CHJIABOB MMEET KONOCCANb-
Hoe 3Hauenme s BceX BHAOB TpaHcHopTa. Bec BaroHa MeTpo
ONW TPaMBas, COENAHHOIO M3 AJIOMUHESA, HA TPETh MEHBINEe, deM
U3TOTOBIEHHOTO M3 cranm. B cranpEOM TpaMBaitHOM BaroEe Ha OLHO
ImaccasxKmpcKoe Mecto mpmxopurcs okoxmo 400 KmiorpaMmos Mepr-
BOTO Beca. A ecim MeTaIIMYecKyo KOECTPYKIOWIO TPaMBasg BEIIOJ-
HATH W3 QJTIOMEHWs, TO BEC HA IACCAKEPCKOE MECTO CHE3HTCH MO
280 REmIOTpPaMMOB.
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Hcropnsa MarEmg oYeHb JOGOMEITHA: OH, MOJKHO CKa3aThb, OBLE
OTKPHT fBa pasa. Ilepsriit pas ero oTKpeLI [l9Bm, I ¢ TexX mOP OH
fosee cTa JeT cUmTAlNCS OMHMM H3 CAMBIX 0ECIIONE3HEIX METaJIOB.
O=H men anme HA €I0YHYI0 HMPOTEXHAKY, B BAJNE JIGHT W HOPOIIKA.
Ho B XX croxermm Obl10 00HApYIKEHO, 9TO 9TOT HIPYIICTHEIN»
MeTaJl obnajaeT TAKMME 3aMeYaTeIbLHLIMHI CBOMCTBAMHE, 4UTO €I'0
OpEMeHEHNe MOXeT BEI3BATh HACTOAIIWA IEPEBOPOT B PABIWIHBIX
o0lIacTaAX TeXHHUKHA.

AmnmoMuHEEA 7lam 9eNoBeKy HacToAmume KpeuipA. Ho uemoBeky
MaJIO TOJBKO JeTaTh — €My HaJo JIeTATh KaK MOKHO gaxeme. U sor,
eCJI BeC METAJLIa, 13 KOTOPOTO CHejaH caMoJeT, CRelaTh eme Jerde,
crameM, Ha 20%, To 8T0 MMmHAA ToHHA GeHsmHA B 3amace m, CTAJO
GBITH, JUITHAC THICAYN KWIOMeTPoB monera. Ho rme e maiitm Me-
Taja 6osiee JErKAil, 9eM aJIOMABTA?

U Bor BCcmoMHEMIE Ipo MarEmid. Bems ero ymeumsmeiir Bec 1,74,
To ecTh HA 35% MeHbme, weM amomumamsa. OfHAKO y Marmma HET
TeX KagyecTB, KOTOPHIe HYSKHEI [JI CTPOMTEIHHOIO METAJNIA, TO €CTh
KPeIoCTH M B O0COOEHHOCTY CONPOTHBIAEMOCTH K OKHCIEHWIO; MAr-
HEH pgaske KUOAmMeld BOJOH pasjaraercs, OTHEMAS OT Hee KHCIODPOT,
¥ IpeBpamiasch B 0€Nblil MOPOINOK — OKMCH MarHma. Jla m Ha BO3-
IyXe OH ropmT nydme JepeBa. Ho KOHCTPYKTOPH ¥ XMMUKHA HE IpH-
[IJIX B OTYAAHME: OHHU 3HAJIHM, 9TO CIUIABEL — BOT UTO TOMOKET MM
HaWTHm MeTajl ¢ HY}KHEIMH cBoiicTBamMm. VM mefiCTBHTENHLHO OKa3a-
J0Ch, 9TO caMble HeQoupmnme HpmOAaBKM Me[H, ANIOMUHFWS W OUHEKA
IUII3I0T MATHMil IOPIOYECTH W HOPHIAIT €My HPOYHOCTH, PABHYIO

Mockea. Hpuimckuili mocm, nocmpoenwuiii us 010panio murus
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Hob6uiua mazrueeoll pydw Ha mecmoponcdenuu Masnumea;
CeepOaoeckasn 06a.

mpogHOCTH mropans. Bee cmuassl, comepsamue Goxee 40% Marmms,
HA3HIBAIOTCA BIIEKTPOHAMHU. B BJIEKTPOHEI, KPOMe MAarHHS, BXOMAT
€IIe aJOMAEN, OHHK, MAPTAHEe I MeJb.

1 Bot Temeps, B XX B., Maremit ObLI OTKPHIT BTOPOii pas3 m cpasy
JKe 3aBoeBad cefe MPOYHOE MECTO KaK METAJI CaMOJIeTOCTPOEHMA.
OcobenEo 00mmpHO €ro IpHMeHeHHe Jig aBmamoTopoB. Wx gactu
73 MarHmeBbIX CINIABOB 001a7a0T GOIBIIO MPOYHOCTHI0O U HEYTO-
MEMOCTEIO.

Passe meramnsr «ycraor»? K cosmanenmio, ma. Crampnas mpy-
JKUHA, pasrmbasace m crubasch COTHU THICAY Pas, TepseT YIpPYrocTs,
CTAHOBHUTCA XPYHKOM W JIOMaeTca — «ycTaeT». Baax MoTopa, «cra-
pesin, aoMaercsa. Yl BoT TexHHmKA OTKPBLIA, ITO HEKOTOPHIE CILIABEI
«HEYTOMEMEI»; M Y HEX aTOMHI PA3HEIX METAJJIOB TAK XOPOIIO IIO-
JOILIE OPYyr K ApPYTrY, 9T0, HECMOTPS HA YOApPHI, CIeILIeHne UX He
ocnabeBaer. TaxoBE CHONABEI C MAarEmeM.

Homeuno, om0 camoiieTocTpOeHNe He HCYEPIEIBAET BCEX BO3-
MomHOCTeH mMemons3opapma Marmmsg. OH IIHPOKO NIpPMMEHAETCA B
aBToMobmuecTpoeHEnn. VIECTPYMEHTE I YaCTH MAIINE I3 MAarHAEBHIX
CIJIABOB OTIMY3IOTCA OOJNBINOI IIPOYHOCTHIO WM JETKOCTHIO: OHH B
TATH-IIECTh Pas Jierde CTAJNBHBIX IPH TOX JKe, a MWHOIJA m QoxbIiei
TIPOYHOCTH.

Marenit — oveHs pacupocTpaHEHHEIH B 3eMHOR KOpe MeTaLI, OH
BeTpegaeTca Beofy. Ilomo6HO Memedy, OH JeTKo o6pasyeT MecTo-
posnennA. B Gonpmmx KommdecTBaX MarHMA CONEPKATCA B MOPCKOM
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BOZle, B COJEHEIX 03epax, HAOpHMEp y KPEHIMCKEX 0eperoB B BOAax
Cmsama.

lnaBmas pyma Marmmg — KapHAIIRT (gBOHHAA XJOPHCTAS CONb
Kanms m marmms), n Ham CoBerckmit Colo3 mMCKIIOYATENXbHO Gorar
mM. pynnsie samacel ero B COTMKaMCKOM MECTODOMKIEHHH JIEKAT
oaactamm mof semieir Ha ray6mEe 100—200 M or moBepXHOCTH.
HKapmamnmr peyT aMMoEaJIOM, py6sT 0T60HHEIME MOJOTKAMH B MIaX-
Tax ¥ MOTHAMAIOT HA HOBEPXHOCTD.

3meck ele HY/XHO C HAM MHOTO IOBO3HTHCHA, YTOOBI OTHENHTH
Marguii OT XJI0pa, ¢ KOTOPHIM OH TecHo cBasad. [lus 9Toro Kap-
HAJUINT HAN0 PACHIAaBHTH W HPONYCTHTE 4epe3 Hero IMOCTOSEHBLHA
TOK. DJIEKTPHIECTBO PA30PBET CBA3H MEKIY MAarHWeM X XJOPOM, H
OeNEIf METANNI SKUBEIMA CTPYHKAMHU HOJBETCS B WSJIOKHMUI(EL.

Celiyac mpumiio BpeMs J0OBIBATH MATHHH W W3 MOPCKOM BOXHI,
B Kotopoit 3,5% conelt, m U3 HEX OIHA MecATAs 4ACTh Marmmd. Ta-
KEM 00pasoM, ofimH KyGoMeTp MOPCKO#l BORBI COMEPHHUT 3,5 KT Me-
TANIMIECKOr0 MArHUA.

Hobrrza ero oueHs mpocTa: QUIBTPOBAHHAS MOPCKASA BOKA HAJW-
BAETCS B YaHBL, KYJa HOJCHIIAeTCA rameHas N3BEeCTh, M TOTHA, B BH-
Ie MyTH, BHOAJaeT THAPAT OKmcu Maruus. ETo orcTamBaior, a BOLY
cazmBaoT. Ocafok cymar a QmIsTpax, HeATPAIU3YIOT COMTHON KH-
CJI0TOM W OXKOHuYATeNHHO 00e3BOmMBAIOT. IloNydeHHEBIH XJIOpHCTHIR
Margmit mgetr Ha DJIEKTPOJIZ3 B IJIABIECHOM BHfe, NPUMEPHO HPW
700°, xak m xapmaanuT. Bor m Becs mpomece.

Ho marmmit me ToipKO cTpomTeNbHEIM MeTami. Ero cmocoOrocTs:
ropeTs, pasBHBas IPH ITOM OTPOMEYI0 TeMmepatypy, mo 3500°,
TosKe He 3a0bITa TexHHKOA. Marmmit — BasKHAd COCTABHAA 9aCTh B
crequaidbHEIX OpoH3ax. MarmeajgioMmuweBas IBLIL — CaMasg CHIb-
Hasg CMeCh A 3aHMrarelprHeIX O00M0. Marmmit ouens HY:eH mpo-
MHIIJIEHAOCTH, W €My HmpefcTOnT Oiecramee Oymyimee.

Ho BepreMcs k camoneraM. EcTh m ellle «JIeTAOINWAY MeTAJL,
K OCBOEHHIO KOTOPOT'O CAMOJETOCTPOHMTENN CEH¥ac TONBKO HPHCTY-
mawot. Iro Gepmmwmit. Ero ymeasrwiit sec 1,82, Ho om ycroiiumeee
M (Kpemye» MAarHAA.

Conaper Gepmininma MPeBOCXOMAT O KAYECTBAM BCE CILIABEI, [0
CHX IOp OHPUMeEsEeMEIE B CAMOJEeTOCTpOeHNN. VHCTPYMEHTH B3 9THX
cnxaBoB paboraior Ge3 myMa W He JAalOT HCKP.

Bepnunauit moBEImaeT KadecTBa MArHEMEBHIX CIUIABOB, COOOIIAas
mM oco0yo HOPOYHOCTH W HeOKucHseMocTh. HesHaumrenbHas mpm-
camka Oepmiimg K MAarHmio yCTPaHAeT HeoOXOIMMOCTL 3aIMHAINATH
MeTQIIMYeCKUH MarHwii OT OKHCIENUsA HPA PasIHBKe.

Ho Bcraer Bompoc: a HeT im CILIABOB elme Goliee JETKAX?

BconomremMm o Meramne amtmu. Bems ero ymeasustii sec 0,53, To
ecThr KaK y OpobKm. A MeRTy TeM, npubaBlieHHEI B HeGONBIIAX
KOJWYECTBAX K CHOJABAM AaNIOMWHWS M Maruusi, OH IpPHKaeT EM 0CO-
0y TBepHOCTE.
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Kpeiicep «Ceepdaoe», Kopnyc £omopoeo nocmpoen ua AezupoearHHol cmany.

K coanennio, eme He HAMIEHO CTOMKEX CIUIABOB C OONBIIAM

KosnmgectsoM amtmsa. Ho mckaTs mX CTOMT, TaK Kak JUTHI — pac-
IPOCTPAHEHHEI MeTaJll, ero B 3eMHOII KOpe CTONBKO JHe, CKOJIBKO
OUHKA, W OH BCTPEYAETCH B BHAYMTEIBHEIX KOJIMYECTBAX B HEKOTO-
PEIX MECTOPOKEHUAX B BHJE MUHEPAJOB CHOLYMEHA W JIMTHEBHIX.
CIIOf.
CrepoBaTensHo, eciim OB, HampuMep, CIJIABHL JHTHA ¢ Oepmi-
IMeM ORA32JIMCH MORXOIANIMMHE, JUTHH MOKHO HOOEITH B JKOCTATOU-
HEIX KosmgecTBaX. Ho paGoTH mo. i3y4eHMI0 JUTAEBHIX CIIABOB EIe
He YBEHYAIWCH YCIEXOM,— 9TO ABIAETCA 3ajadell CErofHAMIHEro
IES.

JlmTuii BcTpedaeTcs B MEHEDANLHHX BOMAX, M BPaul HPHOWCEHI-
BAIOT BoOpmaM, GoraTeiM juTmeM (KaK, HampmMep, Bogul Bmmm Bo
Opannunm), ocobo meneGusle cBoiictBa. Ho Bce ixe mamGomee 3a-
MaHYHBOH SABIAETCA NEPCIEKTHBA HOJYIEHHWS JETKOro, mPOYHOro
¥ HEOKWCIAIErocd MeTalla IS CaMOJETOB.

Jlerxme MeTaiIEl H CINIABHL, OJHAKO, ele [alleKo He 3aMEHWIH
B HacToAIlge BpeMs WUepPHBIE METANNH — JKENe30, CTajib H HX
CIJIaBEl HM B TPAHCIOPTEe, HE BO MHOIMX [PYTHX BHAAX IIPO-
murmuenrocTr. IlorosopuM 06 STHX «CTapEIKAX», KOTOPHE, OMHAKO,
ellle 0o4eHb GONpPH], KpelK: W JAIOT BCe HOBHE CIUIABHl OTIMIHBIX
KagecTs.

Ecim yd4ecTs Bce CIO/KHEIe, TAaK HA3HIBAEMHIEe JErIPOBAHHEIE,
CTalld, TO MBI YBUIHM, 9TO OHY COCTOSIT W3 PAMAa GIHM3KAX MEEIY
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cof0#l MeTAIIOB — jKeje3a, TWTAHA, HAKeNId, KobaubTa, XpoMa, Ba-
Rajus, Mapradma, MonumGmeHa m Boab(pama. Bce stm cmumaser B
OCHOBE CBOEI — «CTAIM», TO €CTH COCTOST M3 YIIEePORUCTOro JKeye-
3a, Ka9ecTBa KOTOPOTO CYI[ECTBEHHO YIYUINEHHl (JIEeTHPOBAHZIEMY,
nnv mpmOaBKOA PegKOro MeTajuia.

Wns mo myTn 3aMeHEHI YacTH jKejle3a PeIKEME MeTaJlIaMH, Tex-
HOJIOTY NPHILIK K CIJIaBaM, B KOTODPHIX yiKe HeT Kejne3a. TaKoB,
RaOopEMep, CTeIINT, COCTOAMMUA m3 BodpdpaMa, XpoMa I KobaubTa.
STOT cIiaB ABWICA POJOHAYANLHMKOM IMHPOKO M3BECTEHIX TeIepb
CBEPXTBEPHIX CINIABOB, IPMHECIINX B TeXHIKY HEBHJAHHEIE CKO-
pocTu pesaHms Meramna — cHavaza 70—380, a Temeps U COTHE MET-
POB B MEHYTY.

Bonehpam mopomma cBepXTBEpHEE CIIABE ¥ MOIIHYIO TeXHHKY
pesamma Meranuos. Boasdpam m MoamOfeH [alW COTHM HOBEIX Ma-
POK cTajieit HeOBIBANEIX IO IPOIHOCTH, ;KAPOYHOPHHIX, GPOHEBHIX,
PECCOPHBIX, CHAPATHEIX, OpOHE6OAHEIX U T. I.

Her, nosanyit, 1 OHO# OTPaciN TeXHHKH, B KOTODPYIO HE IIPO-
AEKaji0 O KOPeHHBIX M3MEHEHWH B CBASH C PACKPHITHEM CBOHCTB
TAKHX PeIKWX METaJJIoB, KaK BoxbpaM, MoxubpeH W ApYTHe.

BopoueM, maspaHHe «pefKme» — MIS HOX YHe HEpPeRUTOK.
Ecnu yuects mx copmepsxaHme R 3eMHOX Kope, TO MoxzbpeHa B [BA,
a Bonp(PpaMa Jaske B ceMp pas Goxpmme, IeM CcBEENA. Hakme :xe
OHM penkme! A B IPOMEBIMIJIEHHOCTH OHH TOKE YK€ CTAHOBATCA
OOBITHBIME, T UX J06EIYa CHIBLHO PACTeT, MOTOHSAA MOGHITY APYTHX,
OOBIYHEIX, «HEPeNKAX» METAJIOB.

Cranbable cHIaBEL ¢ MOXUONEHOM HPEMEHSIOTCH [ W3TOTOB-
JeHWs OPYHZUHAHEIX cTBONOB m JaderoB. MapranmeBo-MonmbreroBast
CTalb OpPUMEHSAETCH KaK MaTepmal Aas OpoEm m OpoHebOUHEIX
€HapPSAMIOB.

HoucrpykTopsl aBToMoOmiIe# m CaMONETOB MPENbABIAT TPH
OCHOBHBIX TPeGOBaHEA K METAIIY: MAKCAMANLHAS YOPYILOCTh, 6OIb-
mas B3KOCTH, BEICOKOE CONPOTHBICHWE MIMTEIHHBIM COTPACEHHAM
o 9acTeIM yrapaM. Poct morpe6renms MonmOpeHa 8a mOCIEIHHE TO-
Bl KaK pas u o0bsAcCHAeTCAd IMWPOKEM IPHMEHEHHEM ero B BaJjax,
IIATYHAX, OMOPHEIX MeXaHH3MaX, aBEaMOTOpax, Tpybax, 0co6eHHO
B COELUMHEHNN C XPOMOM I HHKEJIEM.

Hpyroit Bup ncmons3oBanmsa MOMEOIEHA — BEICOKOKAUECTBEHHOE
JauTee m3 ceporo ayryHa. Hmuromuas mpubaska B 0,259 moambre-
Ha HOBBIMAET (PHBHYECKHE CBONCTBA YYryHA, B YACTHOCTH CONPO-
THBJICENE Ha M3TE0 W HA PACTSIKEHWe, & TAK/Ke TBEPHIOCTE.

Boxpgpam m MonmGmen B BHfe TOHKOH HPOBOJOKE MCIOIB3Y-
10TCA B 3HAYMTENHHOM KOJIMYECTBE B BIEKTPOTEXHEKE IS BAKyyM-
AbX Jamo. M3 BoasdpaMa roTOBAT HUTH HAKANWBAHEAA JaMil Tem-
mepaTypa mIaBieEus Boiabppama 3380°, HamBricImas m3 TeMmepa-
TYp IJIABIEHHS MeTaJIoB. TONBKO Yriiepoyl, ofWH-eOAHCTBEHHEHIH
J7MeMeHT, IIABWTCA HpPH eme 0olee BEICOKOH TeMOepaType — IpH
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3500°. K somp(paMy GaAm3KE DO TeMOepaType INIABIeHAs ABa Sie-
merra: tamtax (3000°) m pemmit (3170°). M3 monmGiema, Temme-
paTypa miaBleHms Koroporo 2625° memaloT KpIOUOYKH, TOAIep-
RUBAIOMINE PACKAJEeHHH BONLPPAMOBHI BOJOCOK B BIEKTPHIE-
CKEX JIAMIIaX.

Myt BmmmM, 9TO Majo OTKPHITEH SJIeMEeHT,— ero Hal0 HM3Y4YHTh,
OTKPHTE B HEM TO KaYeCTBO, KOTOPOE O0COOEHHO IMEHHO B H3MENHAX,
I TOTHA 3JEeMEHT KaK Obl BTOPWYHO OTKPHIBAETCSA H MeJaeTcsa Ho-
ne3HbM 1 HeobxogmMeiM. BoT, HampmMep, Boab(paMOBEIEe KOHTAKTH
B aBTOMOOWJIBHEIX MOTOpaX, TIe TOHKAag, B AeCATY MMIIIMMETPa,
OIaCTHHOYKA M3 BoibpaMa obecmeumBaeT SIEKTPHISCKEN KOHTAKT
B IpepeiBaTese, paboTasg 6e30TKA3HO COTHH YACOB.

PasBe me moyumrenen raxe npmMep ¢ mmobmeM? Hmobmit cum-
Tajics GECIONE3EEIM BIEMEHTOM, «3arpA3HAKINAMY TAHTAJd, C KOTO-
pEIM OH 0GBIZHO BMeCTe BeTpeuaeTcs. Ho Korma OTKPELIHN, YTO CTAJb
¢ OpUMechl0 HmoOms — BEJIMKONENHEBIH CBAPOUHHIA MaTepmay AJd
9JEKTPOCBAPKHE CTAJBHLIX M3MeNNil, Haromuil HeORBAIYH0 IPOIHOCTD
mBa, T0 HEOOMWiT CTAN TAK jKe HYKCH, KaX TAHTAJ.

BoBneuenne Bce HOBHIX DHIIEMEHTOB B HPOMEIMIJIEHHOCTH, KOHET-
HO, JaieKo He KOHUEHO, fa W HAKOIWa He GyJeT KOHYEHO, TAK KaK
DOCTYHATeNbHOE NBIJKEHNE TeXHMYECKOTO mporpecca 6GesrpanmyuHo.
U xpMuraM um re0OXmMUKaM 37eCh NPUHATIEKAT TOYETHAS POIb.

Ho xaxoBo e, OfHAKO, BIASHWE TEXHWIECKOTO MPOTpecca HA
3eMii0, KOTOpas ABISETCS IOCTABIMUKOM BCEX BEMECTB, HEo06Xo-
mEMEx TexumKe? UeJ0BeK HmO-CBOEMY CTPEMHTCS IEPEKPOHTE 3€M-
HYyI0 KOpy, gepHaeT U3 Hee BCE, 9TO €My HYIKHO, He AyMas O TOM,
4TO TO, YTO OH Oeper, yiKe HeBo3BpaTHO. He mCTOmaeT Am YenoBeK
Semuaio?

Bor BompocH, KOTOpHe HPUXOMAT B TONOBY, KOIMA MEL CIETEM
3a o0mIEM pas3BUTHEM dYejoBedecTBa Ha 3eMmie. VM ecTe eme omHO
00CTOATENABCTBO, KOTOPOe HmOOY:XAaeT MOCTABHTH STOT BOIPOC: BTO
BCE YBEJIMYHBAIINFECH KOJIXYECTBA MOJE3HBEIX HPONYKTOB, H3BJIe-
KaeMEBIX eKeTOJIHO W3 36MHBIX HeEMp.

Mue BcmoMuHAaeTcs pacCKas OFHOTO MHKEHEPa, MOGEIBABIIETO
Ha ropHHX paspaborkax. OH OCTAHOBWICA B JOMHKE OKOJO GOIb-
[IOf TOpH W3 MAarHe3WTa, a 9Yepe3 [ABe-TPH HENENH IOPHL YiKe He
OBLIT0: oHa OBLIA CBe3€HA HA IEMEHTHEINA 3aBOJ,.

Cromt TONBEKO IOCMOTPeTh Ha TOPH IIJIAKOB, BEIGDACEIBAEMBIX
HAIIIMA MeTAJIYPruYeCKEME 3aBONAMHE, 4TOOH HOHATH, 9TO EJO-
BeYeCKasa [esATeJbHOCTh — Ie0NOTHYeCKHd (aKxTop, mpeobpasyio-
mmit 3eMHYI0 KOpY.

OpmEa m3 caMeIX BamkHBIX IIPO0JIEM MADPOBOTO XMMHYECKOTO XO-
saficTBa — 3T0 cy;p6a yraepona, B KOTOPYI 0COGEHHO SHEPIHYHO
BMeIIaics 9YeNOBeK. YTiepos; DPAacHpOCTPAHEH B NPHEPOJE B TPeX
dopmax: B Bu/ie FKMBOrO BEIIECTBA, B BHe CKOLIeHWt yrisa u med-
TH B IIOBEPXHOCTHOH B0HE 36MHOM KODH U B OKHCIEHHOM BHIE —
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B BHJe YIIEKMCIOTEI, Haxojgmeidica B aTrMocepe, B BOJAX pPeK
7 oxeanoB. Ho 6Gosee BCEero YrieKACIOTH B COeNMHEEHAN ¢ KaJIbIUEM
B TBEPAHIX M3BCCTHAKAX.

B armoctepe CcOomepKETCA CBHINIE JBYX THICAY MIILIMAPHOB
TOHH YINIEKHCIOTH W, CiefoBaredbHo, 600 MmiamapmoB TOHH yrie-
porma. YenoBex M0GHIBAET €KErOfHO CBEINIEe MIILIMApHa TOHH YIS
n 200 MunanmoHOoB ToHH HedTm. I TO M mpyroe oE cikmraer, Impe-
Bpamas yraepoi B yriaekmcaory. Taxmm obpasom, B armocdepy
HOCTyIDAaeT €#KerOfHO CBEHINIe TPeX MIJLINAPHOB TOHH YIIEKHCIOTHI,
I uepe3 MBECTH-TPUCTA JET ee KOJMIeCTBO FOIKHO 6bLIO GBI ymBO-
nTheA, ecam Ol He OBLIO BCTPEYHBIX IPOIECCOB: PACTBOPEHMS B
OKeaHe ¥ IOIJOMEENS PACTeHHAMI.

Ucnonesysa yriepof YrOJBEHIX CJ0EB, YEJIOBEK CIOCOOCTBYeT
PaCOBUICENIO W PACCESIHWIO STOrO HIeMeHTa, M HPHUTOM B CTOJNDL 3HA-
YETeNBEEX MacmTabax, Iro ero NedTeldbHOCTh OPHHAMAET PasMepsl
HACTOAINAX Te0JIOTMIECKHX IPeodpasoBaHUi.

He MeHee BIACTHO YeJIOBEK BMeIIEBAETCH W B CYHBOy Meran-
JOB: OE mMeeT B o6pameHn: OKOJIO MWINMADHAA TOHH jKelle3a M H3-
melmit W3 Hero, MPUYeM MeTAXI HAXOAHTCSI B HeyCTOHImBOH (hopme
CaMOPOJHOTO METAJJIa M OKHCJISEeTCH.

Oxmcaenve ofecneHmBaeT IIOYTH CTONBKO JKE JKeJIe3d, CKOJBKO
ero 3a 9To e BpeMsa Ho0nIBaeTcs, TAK UTO HAKOIJIEHHE jKele3a He
MO3KeT 000POTH €r0 PacHBLIEHIE.

Hecroneko Jnydme HDOJOKEHWE C 30JOTOM: 32 IOJ €r0 YXOIWT
Ha PEaKTHBEI, HA HO30J0TY M PACHHLIAETCH HA H3EOC OKOJO TOHHEI,
TO €CTh MHOIO MeHbIIe, geM AobbiBaercs (oxoao 600 TomEH).

A Tarwe MeTamiBl, KaK CBEHEI, 0JOBO, IWHK, NOOEIBAOTCA Te-
JOBEKOM H3 HPUPORHBEIX CKOIUIEHWH B 3eMHOM Kope — TAK HA3HIBA-
eMEIX MECTOPOKIeHAN — JMINE AJIS TOT0, ITOOH B IPOLECCe MCIOMb-
30BaHMA OX OKA3aThCA 6E3BO3BPATHO PACCEIHHEIMI.

CenpCKOX03AHCTBEEHAS N WHIKEHEPHAS JeSTelIHHOCT: T6J0BEKA
oo cBomM MacmrtabaM Takke BHOJHE COM3MEpPMMA C BIMSHIEM CTH-
XIAHBEIX IPOIECCOB.

OrpoMHOe reoXmME4ecKOoe 3HaUeHme nMeeT o00paboTka Bepx-
HEro cJos 3eMJif, Winm IOYBHL, [Jf HY/KL CeJILCKOTO X03IHCTBA, TaK
Kak B pesyJibrate 8Toi 06paboTKE CBEIMIE TPEX THICAY KyOmuecKmX
KHJIOMETPOB 3eMJIH €JHErOfHO AENATCH NOCTYHHHIMA SHEPIEIHOMY
RO3HEMCTBHI0 aTMOC(EPHEIX BOT, H BO3RYXA.

HyaerypeEie pacTeHms BHIHOCAT #3 HOYBHI TPOMATHOE KOJMEE-
CTBO MMHEPANbHBIX BemecTs: focoproro aErmapura — 10 mmmin-
OHOB TOEH, a30Ta u Kaiausa — 30 MEIILOHOB TOHH. JTO KOJIMYECTEO
BO MEOro pas GonbIme TOr0, ¥T0 BHOCHTCA B HOYBY HOPE ee ymoGpe-
mnu. Vi3piexaevibie 5IeMEHTH HOCTYHAOT B KPYTOBOPOT B JKEBOT-
HOM MEpe K B KOHIIe KOHIIOB PACCEMBAIOTCH.

B nrore uenoBek NPOWSBOAAT pACHLIIENNE BEMIECTBAa CcBoei
CeJbCKOXO3AUCTBEHHON M TEXHWIECKON AeATeNbHOCTHIO. Emerommo
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BO BCeX TODHEIX BHIpaboTKax MOOGHIBAETCS CBEIMIE OTHOTO KyOmue-
cKoro KmioMmerpa mopof. Ecam mo6aBmTe emme MOCTPOMKY IIOTHH,
HPPUTanAOHHHX KAHAJIOB W Hmpoduee, TO BTy NHQPY HAKO YABOHTH, &
MoyeT OBITH, H YTDOUTH.

KonnmuecTBO MIAKOB W3 BCEX MeTALIYPrHUecKHX Hedell mMmpa
TOMe TOCTHTAeT, BEPOATHO, Ky6MIecKoro KmiaoMerpa. A CKOIBKO OF-
6poCcoB XWMHUYECKOH MPOMBIMIIEHHOCTH BEIHOCHTCHA YEJOBEKOM HA
moBepxEOoCTH 3emin!

Ecam cpasamts a1 mm@pi ¢ 15 xyOmueckmMm KHIOMeTpaMm
0CaflKOB, YHOCHMEIX €7RETOIHO C 3€MHOII IHOBEPXHOCTH BCEMH DEKa-
MU, TO IPHAETCS HPU3HATH, YTO YeJOBEUECKAs NeATeJTHHOCTH MOKET
OBITH OPU3HAHA TAKUM jKe CePHE3HEIM (DAKTOPOM, KaK H JIeATeNb-
HOCTH DeK.

A crpomTenbEOe HCKYCCTBO,— CKONBKO KAMHEH W IeMeHTa Tpa-
TETCA 37ech exeromguo! VaTencnBro maymee y HAC CTPOHTEILCTBO
COOUANMCTAYECKAX TOPOIOB €EeT0THO HCHOXE3yeT Dolee MAIIZADHA
TOHH PAa3JNYHEIX CTPOMTEJIHHEIX MAaTepHaliOB.

TIpeo6pasoBanme mpUpPOAEI IEJIOBEKOM HIET BO Bce Golee BO3-
pactaromeM Temme. Eciau mcxopwTe m3 o6IMIEX 3aDaCOB METAJLIOB
B 3eMiie, TO OHH BeJHUKH, n 00 HX HMCTOIMEEMH TOBOPHTH IOKA HE
npuxonmresi. Ho atu 3amacH jganexo He BCe MOTYT OHITH HCHOJIH30-
BaHBl, TAK KAK HPAKTHYECKH DPOMHIIIEHHEOCTH MOKeT 6path TONb-
KO 6oraTele CKOILNIGHWsS TOTO WMJIM HWHOTO MeTajuia. A mx He Tak
MHOTO.

Ilo MHOrmM MeTanjaM peajibHEIE 3amAcCH egBa 00ECHEYABAIOT
TpeGoBaEmsa upomeimieRHocTH. [losTOMY Ienble apMEm Te0JOTOB-
MOMCKOBHKOB H Fe0XHMUKOB JIOJIKEH HAIPAKEHHO MCKATh MEeTaJIIH,
970661 06eCIeYnTs BCe PACTYIINE 3aIPOCH MPOMEIMIISHHEOCTH.,

1 gem Gonpme Mel ymenmM BEHMaHHE 3THM BOIPOCAM, TEM CKO-
pee sama Pogmma monyumT B m300mimu pefKme m I[€HHBIE MeTal-
Jibl, 11€00X0IMEIe [JIA PAcIBETA €€ MOTYIIeCTBA W CIABHL



ATOMbBI HA BOHHE

I HAIIETO BpeMeHN XapaKTePHL! BOXHEI, B KOTOPHIE BTS-

TEBAeTCH BCE XO3AMCTBO BOWIOMUX CTPaH. Buepsrie 510

o0HapYKEIOCH ¢ 0c000H CHIIOH B HmEPBYI0 MMIEPHAIH-
CTHYeCKyI0 BoiHy. BapriBuaThie BemecTBa, CTalh, MENb, CENUTPA,
He(Thb, YePHEIH METAJLI HAYANM BINATH HA CYyIHOE BOGHHEIX OIepa-
nuit. BoecmocoGEOCTE apMuil B 3HAYMTENBLHON CTENEHH CTAJa 3aBHU-
CeTb OT 00ECHETEHHOCTH CHIPHEM.

Cpamernne upu Bepnene B 1916 r., numsmeecs mecKoibKo Mecs-
meB, IOKA3aJ0 HOBHIe MacmTabbl pPacxXofOBaHHSA CHIPba. HeMIsl
HCTPATHIN OKOJNO MUJIIMOHA TOHH jKeje3a W CTAIHM B HEyTaYHBIX
aTakax Ha rapEW30H, 00opoHaBmHmii Kpemocts Bepmen, mpespatums
[ONs W HOA3eMHEIE COOPYHEHHS YKDEIJeHHOrO paiiona B Ieioe
«MecTOpOKIeHme» cTand. HoimuecTBO CHIPHbA, HCIOIB3YEeMOro
B CPasKeHHAX, CTAJ0 PACTH B I'PAEAWO3HON IPOLHOPIAM.

Ilorpe6HocTs B meMeHTe s repmanckoi apmmm B 1917 r., Ko-
rfAa OHA, 3apHBIIMCH B OKOHOEI, Iepelmia K HO3WNWOHHOL Oopnbe,
HOYTH PAaBHAJIACH TOJOBOMY HpPOUWBBOACTBY ImeMeHTA B [epMammm.

IToTpeGHOCTE B COEIMHEHNAX a30Ta, B CEPHOM KUCIOTE NI HpO-
M3BOJICTBA B3PHIBYATHIX BEMECTB, B HOfe OPEB30MLIA B HECKONBKO
pas mpom3BOMICTBEEEYI0 MOIMHOCTE BCeX mMeBmuxca B Erpone 3aBo-
mos. Yama BecoB BOGHHOTO C¥acThA Kojxebatack TO B Ty, TO B ApY-
I'yI0 CTOPOHY.

K xommy 1917 r. Bo @parnum ocTaBalock CTANW JWINbL Ha He-
[eJI0, B3PHIBYATHIX BEIECTB IOYTH He OBLIO. AHININSA CTOSANA mepe,
KpuaucoM yris m xueba. [logzogakIe JOOKE HeMOEeB TONMIN AHTAR-
CKEil TOPTOBHIA (PIIOT, W TONOK YIPOKAN JECATKAM MUJLIHOHOB JIO-
melf, Tak KaK 3a0acOB MPOMOBOILCTBHS K CHPbS OCTABANOCH HA CIH-
TAHHBIE HEJeNH.

276



Ho y Tepmanmm 3amacel CHIpbA GbLIM HCYEPHAHEL eire B 607b<
mieil CTEeHNEeHN, 9YeM Y €e IPOTHBHEKOB. Pe3epBOB IBETHLIX MeTasl0B
Gonpme He ObLr0. JloMa MeTamna, cobmpaBIIerocs Ha IOIAX Cpa-
JKeHUA, He XBaTalo.

OrcyTrcrBre CHIpBA Trpo3mio KartacTpodoil, npmbiamsxapmeics
oerctpriMm TemoaMu. Horma B mapre 1918 r. HeMmam meosKETaHEBIM
yapoM ymaloch IIPOPBATEH 3amafHBIH (POHT M 3aHATH AMBEH, Ile-
pel HEME, B CYm{HOCTH, OTKpHLIacek mopora Ha llapmsx, mo xoTopo-
ro ocrasanock Bcero 120 kM. OmpEako apMmsA OKasajlach HApaIms0-
BaHHOI: He ObLIO pe3wHBl M He OLLIO OeH3WHA; CHEKEAS METelb He
mO3BOJIANA MeXaHW3HPOBAHHOMY TPAHCIOPTY HepeMelmaThCA  Ha
«IOJIY}KUBHIX», 000PBAHHHIX KAYIYKOBHX MMXHAX; OPeKPATHIICA HOX-
BO3 IIPOMOBOJBCTBHS M CHAPANOB. ADMES OCTAHOBHJIACEH. ¥YUaCTh
Tl'epmarnm 6mma pemena. Pecypeer 'epManmnm, ee MaTepmalbHEE B
MOpPaJIbHEIE CHJIBI HCTOIWJINCEH HPEKIEe, YeM y ee NPOTHBHMKOB, H
l'epmamma 6Grina mobesxmena. TaxoBH ypOKH HEePBOH MMOEpHAaH-
CTHYECKON BOHHEL.

[la, ceipre, obecmegenre cTPaTeTHYECKIM CHIDHEM BO BCEH TpaH-
AUO3HOCTH M CIOKHOCTH HpoOJeMBl CHeNajoch BAKHON Bsamaueis
BCEX CTpaH, I 0COGEHHAO arpeccopos, eme 3af0Jro 10 Hadaja BTOPOi
MupoBoi BoimEl!! Bo3HmKIA orpoMEas JamTeparypa, pPaCKPHIB-
mag Hepef HAME IeJEf MUp HOBEIX CJOMKHEIX mpo0ieM, B KO-
TOPHIX HEPeIIETAIOTCS SKOHOMHEKA H T'e0JOTHs, TeXHHKA W MeTal-
JIyprus.

MoEO HacumTaTh CBHINE [BAaANaTH LOATH BHUAOB CTpPaTermye-
CKOT0 CHIPBA: 9TO JKENe30, AMOMIHNN, MATHIH, OWHK, Meb, CBIHEII,
MapraHel, XpoM, HUKeJb, MHIObAK, CypbMa, PTYTh, 00p, MOIHGMIeH,
Bonb(paM, HedTh, YyTOIb, KayIyK, as0T, Cepa, CEPHEHIA KoJUeHaH,
rpadut, Kajuii, ifon, ocdarsl, acbect m caoga. K sToMy mepeunio
11600X0AMO HpEOABUTE U YPAH.

W Bor eme [0 BTOpPO# MHpPOBOW BOWHEI Hayajack Gopnba 3a
chipbe. AMepEmKa CTajia pasBUHBATH HPOM3BOMCTBO HYKHEIX e Me-
TaxnoB. I'epManmsA, Ha060POT, 3aKOHCEPBEPOBAJIA PAJ CBOEX MECTO-
pOKIeHNi, cunTad nx raybmeasiMu Gorpamu. Ora, HampuMep, mpe-
KpaTmia FOOBTy COGCTBEHHOIO CepHOTO KOMYefaHA, COXPAHAA Me-
CTOPOJKIEHHUA 3TOr0 MCTOYHMKA CEPHOM KMCIOTEI HA CIyYail BOMHEI,
a cTaja yCHJIeHHO BBO3HMTH KoiademaH uz Vcomanmm.

l'epmaEmsa mpoBena pAA Mep IO HOATOTOBKE K SKCILIYATAIAN
cBoux GefHHIX (CHIPHO MAPTAaHIOBHCTEIX) JKEJE3HEIX DY, HO pas-
pabaTeiBaTh WX He cTasa. bpocas Ha 3TO JIel0 BCe CBOM BAJIOTHEIC
dorget, I'epmannsa 3a OpeBOeHHOE IATIIETHE YCHIECHHO BBOSMIA
CHIPbE; OHA BBE3Ja MAapPraHIEBEIX DY B IATH pas Goxblme, weM 3a
JlecATh JeT [0 STOro, CKyHajla B OTPOMHEIX KOIHYECTBAX BONBPpaM,
Monmbpen, Be3na Goapmoe kKonngecTso Hedrenmponykros. Ha medrn
61z 3aTpadeHs MIULIHAPAHEEIE CyMMEL. Boernas mpoMermierHoCTS
[Fepmammm mociie mepBoii MMOEPHANECTAYIECKON BOXHEI GHICTPO BOC-
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CTAHABIMBAJNACEH Gaarofaps HOMOINZ AHTIMACKEX M aMEPHKAHCKAX
KaNHNTAIACTOB.

Haxomern, I'epmMammsa mpoBela psii MePOIPHATHH HO 3axBaTy
PHIHKOB CHIPBA B COIO3HBIX H COCEIHHAX CTPAHAX KaK BO3MOKHBIX HC-
TOYHEMKOB [ HOKpHITHA HemmmTa Bo BpeMs caMoit Boimel. Hax
5TO Menalioch, MOKAa3EBaeT cilemylomuin mpmmep. Cpasy mocie Hep-
BOli mMmepmanmCTHYeCKoH BofHEI I'epmMamma mpmobpena MexHOe
mecroposnerne Bop B IOrocaaesmm. Ilogamems ero meMemkoMy Ka-
ONTaly X HAOPaBUB Tyda CBOHX HEMKeHepoB, ['epmammsa moparo-
Topmia QNI cebg 9TO 3aMeYaTellbHOE MECTOPOJKIeHEe, KOTOpoe
BO BpeMs BOWHEL JONIKHO GBLIO YIBOHTEH CHAOMKeHHE CTPAHEI MEJbIo,
yBeamuu ero mourm Ha 50 ThIcAY ToHH B rop. OmmEaxo BO BpeMs
BOHMHBI 3T0 UpefmpusTHe OHLI0O B 3HAUATENHHOU FACTH Pas3pyHIeHo
pabounmu, n dammeTcKoir ['epMaHmy He yHaloch BOCHONB30BATHCS
€ro samacami.

HaxoBer MacmTabsl moTpeGHOCTEH B CHIphe, MOMKHO BHNETH H3
TaKmX OpuMepHHIX pacderoB. CrameeM, HJsA COBPEMEHHOH apMmm
B 300 MexaHWSMPOBAHHEIX W MOTOPH30BAHHEIX HRWBH3HH, TO €CTH
B 6—7 MEIIHOHOB WeJOBEK, I OFHOTO Tofa BOHHEI Tpebyercs '
ppuMepEo 30 MEIIMOHOB TOHH Kejiesa m cTanm, 250 MmIIAOEOB
TOHH yrisg, 25 MmanmoHoB ToEH Hernm m Gemsmua, 10 Mmammonos
TOHH HeMeHTa, 2 MALINOHA TOHH Maprauna, 20 THCAY TOHE HUKENI,
10 THICAY ToHH BONBE(pPAMa W elme MHOTO APYTHX BEI[ECTB.

Bnymaemca B stz rpamguosnsie qudpsl m monpobyeM X OCMEIC-
anth. Uto takoe 30 MumiimonoB ToHH cTanun? UToOH BEIIIABATE Ta-
Koe KOIM4ecTBO MeTanna, Eajo He MeHee 60—70 MuIamoHOB TOHH
PYOEL, TO €CTh HYKHO BHIPab0TaTh HECKONBKO KPYHOHEIX MECTOPOK-
[eHd.

Eme 3pauwmrensHee mudpa Ansa HedTnm — 25 MUIIMOHOB TOHH,
OpuueM 3Ta nEpa cKopee mpPeyMeHBIIEHA, TAK KaK MeXaHHN3Aus
ApMHZ ¥ THINA, BO3TYIIHEIA X MOPCKOW (DIOT MOKHPAIOT OTPOMHOE
KOJIMYIECTBO CaMHX PasdH000pasHbIx HeTAHBIX HPOAyKToB. Besa Py-
MEBIHESA 8 TOJb MAKCHMAJIBHOTO IObeMa JaBaja 0 7—8 MIINKOHOB
toHH. Wpam e Momer maBath B rog 10—11 mMmianmoroB TOHH.

IToMmMo yxa3aHHEIX BUHOB CHIPhs, IJis BOMHBEI TpeGyeTca orpoM-
HOE KOJMYeCTBO KayYyKa, MBETHHIX METAJJIOB, CTPOUTENLHOr0 Jéca.
acbecTa, CIIOAEL, CEpPHl, CEPHO KWCIOTH W MHOTOTO IPYrOro.

Ho me TombKO OrpoMHBIe MacmTabbl HCHOIb30BAHASL CHIPBS CTa-
HOBATCS AKTOPOM Ie0XMMHYECKOTO IepepacipeieieHnsa MeTaIoB.
CoBpeMeHHYI0 BOGHHYI0 TeXHWKY XapaKTepH3yeT elle ApYyras, HO-
Basg 4epTa. ITO OIPOMHOE PACHIXPEHKE ACCOPTAMEHTA BEIIeCTB, IpH-
HOMaIEX OPSAMOe HIZ KOCBEHHOE y4acThme B (010, IepeomeHKa
OCHOBHEIX U peIIaloliX BUFOB CTPATETMYECKOrO CHIPhSA, BHEIPEHNE
COTEeH W THICAY HOBHIX HIPOLYKTOB, COSTUHEHHWH W CIIABOB.

! 9rm cTporm Onmm HammcaEM TOo HAaEHEIM 1940 r.— Ped.
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BMecTo smene3HOE KOIBUYTHM M JAT CPEeHEBEKOBHIX phImapei,
BMECTO 7Kejle3a U CTaJd — B HeJaBHEM OPOINIOM HOYTH eIMHCTBEH-
HEIX METaJUIOB BOWHEI — ceiiuac Ha apeRy 60s BCTYOWJIM HOBEHIE
cnasl 3eMIH, HOBHE XMMAYECKAE 3JIEMEHTH I HX COefUHEeHHNs, pef-
gafimme MeTaudsl I 0cobeHHO «9YepHOE 30JI0TO» — HedTs.

B psage caydaeB HMEHHO OHH OOpENeNAIOT YCOeX BOEH-
HEIX omepanmi.

ITonpo6yeM xmmmueckm pacmm@poBaTh KAPTHHY COBPEMEHHOI'O
cpamennsa. Bor mmer Goit MesXIy TaHKOBHIME uUacTaAMHE. HadecTBo
GpoHEBOl cTamm B 3HAYMNTENHHOHM CTENEHH OHpefedseT ycmex 0Ood.
XpoM m HEKeNb, MapraHen u MoaubieH 00eCIeYnBal0T YCTONINBOCTD
6ponu; BaEamuit u BoabPpaM, MoanbreE 1 HEOOMi BXONAT B COCTAB
HanboJee OTBETCTBEHHEIX YacTel MAIIME — Oceil, mepemad, IyCeHMI;
XPOMOBEIE KPacKyu CO CBHHIOM OKpAIMIHBAIOT TAHKK B 3aIIATHEIH
UBeT; ocoboe cTeXIO ¢ 6OpPOM, MONAPOMIHLIE CTEKIA C COCTWHEHN-
AMHA #OJa IO3BOJIAIOT BOMUTENI0 BHAETH HPOTUBHEKA, HECMOTPSA HA
OCJEeONTEeNLHEIN CBET IpOKeKTOpoB m (ap. OtmenrHEE, MeEee OT-
BETCTBEHHEIE YacTH 60eBO MAINMHEEI CIeNAHB U3 MIOPAJA I CHIYMHA-
HAa — CHJIABa ANIOMHUHWA M KPeMHHI.

Bricoxoro xauectBa GeH3WH, KepPOCHH, JierKas HedTh, Jydmnme
C¢Mas0YHBIe Macja, HOoJydaeMele M3 HeTH, OOPEIeNA0T KH3HEH-
HOCTH MAIOWHEI M CKOPOCTH €€ JBHJKEHNS, a COeRWHEHHmS OpoMa
YAYYIIAT CrOPAaHMe W YACTHIHO OCHAONAIOT IIYM MOTOPOB.

Oxono TpmoUaTH XHMWYECKUX 3JIEMEHTOB YJaCTBYeT B CTpOE-
Hunm OpoHeBoit MammuH. Ho eme Gonbmmee KOJIWYeCTBO MX BXOMAT
B XHMHYECKHI COCTAB €e BOOPY/KEHHA: CypbMa, MeTaJLINIecKasd I
CepHACTAsA, B MMpPAaHeNaX M IPAHATaX; CBHHEI], 0JI0BO, MEMlb, AJIOMH-
BN ¥ EMKeJb — B CHapAAaX, 6oMbax, HATPOHAX W MyJEeMETHHX JIeH-
Tax; 0co00 XPYHOKas cTaNb, JETKO HONNAKIIAACA PASPHIBY; CIOMHBIN
Habop B3PHIBYATHIX BEINECTB, HONYYEHHHX W3 He(TH M YIId Kak
HOPOLYKTH MX mepepaboTKm, 00IafaloIime OCPOMHOM B3PHIBHOH CH-
Jo#. B cronxkHOBeHWE OGPOHEBHIX MAINMH B TAHKOB YYACTBYIOT He-
CATKE THICAY TOHE MeTaula W PAa3IMYEEIX XIMHYECKEX BEIeCTB, U
pyroBopmTen® 00s, TAHKHACTEI, BOGUTENN MAIIAH YHOPABIAKOT XAMH-
9eCKEME DeaKOusAME OTPOMHOr0 Macmraba, CTPAIIEEIME IO CBoei
paspymunTenpHOHl Ccmie, ¢ MEXaHWYECKEMIY JIABIGHHSME, m3Mepse-
MBIMHZ COTHSMHI TOHH HA €LWHANY DOBEPXHOCTH.

Mexny Tem pmame paspymmTeNbHBIE JABHHGBL, YHAYTOKAIOIIEC
IeNble IIOCENKM, BHIBEIBAIOT HaBleHEme MawcuMyM B 10—15 T ma
KBaJlpaTHBI MeTp,— HEYTOHAA Mupa IO CPAaBHEHHIO C MOI[LIO
BO3[YMHEO# BOXEH OT B3pEIBAa (yracHoir 6GomGe! Uem wmomuee
6poHA, YeM BEINIe OKTAHOBOE IMCIO0 GeH3WHA, YeM paspyIMIMTEIbEEe
cuia B3DHIBIATHIX BEI[ECTB, TeM OONbINe NPEmMYIECTB y BOIOIO-
mero.

ITonpobyem naTh XEMHYECKUA aHANIN3 HOYHON GOMOEIRKE CO-
BPEMEHHOT0 6OJBHIIOTO TOPORA.
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Jletur scragpuaps 60M6apAUPOBIIEKOB B MCTPeOHTeNeH B TeM-
HYIO OCeHHIOI0 EOYb,— AJIOMAHMEBEE KOPIIYEE BECOM B HECKOIBKO
TOHH W3 CHJABOB ANOMEHHS — JIOPajs, CHIyMHHA. 3a HUME He-
CKONBKO TSKeNHX MAONH M3 CHemUaJbHON CTaNM C XPOMOM, HEKE-
neM, ¢ TPOYHEIME CHAfKaMHU K3 Jydmeil EMoOHMeBO# CTAalW; OTBET-
CTBEEHHBIE YACTH MOTOPOB — U3 GepmuimeBoi 6POE3EI, IpyTHe YacTn
MaIINHE — U3 JJIEeKTPOHA, CILIABA MAarHWA C Mefblo, MUHKOM K ailio-
MuHEeM. B 6axkax — mam ocobas jerkasg HedTb, WAM JYyYIIme, Gu-
crefimme copra GeH3WHA, C CAMBIM BHICOKEM OKTAHOBEIM YHCJOM,
n60 0HO 06ecHednT CKOPOCTE IOJeTa.

Y mrypBaia — JeTYNK C KapTOH, HOKPHITOR JHCTKOM CJIONEI
Iy coenquadnrHOro GopHoro crekaa. Topmesrle m pamumeBEle CBETS-
IO7ecs COCTABEI 3€JEHOBATHIM CBETOM OCBEINAIOT MHOIOYHCIEHHEBIE
CUETUYMKM M yKasaTejw, & BHH3Y, OOf MAMIMHOW, BUCAT Jerxo cOpa-
CLIBAaEMBIE CHENUAILHEIM pPHYArOM aBUANUOEHEIE GOMOHI M3 JErKo
pPA3pBIBAIOMIEr0CS MeTaxda ¢ [eTOHATOPAMHU M3 IpeMydYedl pPTyTH
O THPIAAHIEL 3QKATATeAbHEIX 00M0 M3 HOPOIMKA AMIOMUHHNMA, MAaTHUs
7 OKHCH Kejesa.

To mpuriymas MOTOp, TO BHOBb 3aIyCKAasg €r0 HA HOJHEBIA XOf,
TaK 470 OT IIyMa HPOIEJNEepPOB W MOTOPOB SCKAAPHUILH IPOIKAT
IOMa I 3BEHAT CTEKJIA, KOPIIYHH OPOTHBHAKA CIHYCKAIOT Ha mapa-
IHIOTAX OCBETHTENbHEIE PAKETHL.

Msr BrpgmyM cHaYama KpacHOBATO-KENTOe HMIAMSA MENJEHHO OIIy-
crafomerocsa Qarela-JIIOCTPE: 3TO I'OPUT CHENWANBHEN COCTAB N3
yras, 6epToJeTOBOM COMM WM CONEH KAaIbIusd.

Ho cmer mocremenHO menaerca Ooilee DOBHEIM, ApKAM u Ge-
JIBIM,— 3aropaeTcsa MOPOINOK MAarHms, CHPECCOBAHHBIA € 0COBHIMII
COCTaBaMM, MOPOMIOK TOTO MArHWSA, KOTOPHEIA MBI TaK YacTO 3a7KM-
ranm s QororpaEUecKoil CHEMKW, MAaTHAS C HPHMECHI0 CO:Ieit
fapms, coobmManmMuX MIAMEHN 36JIeHOBATHII OTTEHOK.

Ho me mpemier m ob6opora ropopma. Ha ToEHKEX crampHEIX TpO-
cax, Memasg NBIKEHUIO NHKAPYION[AX CAMOJIETOB, KoIeGaroTcd 3a-
I(ATHEEIe IDapH, HAOOJXHEHHBIE BOXOPONOM. B OTBeTCTBEHHEIX CJIy-
yagx ymorpebiasercsa TaKike W ra3 rejmil. YJIaBiImBag 3BYKH MOTO-
POB, ocobBle CIyXadum OPE DOMOIIM 3BYKOBHIX HAJBHOMEDPOB Jarke
CKBO3b TYYH W TYMaH OLNPENENAIOT HOJOKEHHEe HANETEBINero CaMo-
JeTa M aBTOMATHIECKM BHIODACHIBAIOT HABCTPETY MUTAIOIIZE FHEITO-
BaTO-KPACHBIE 3BE30YKH, TO BCOEIXABAIOINNE, TO HOTYXAOI[HIE B OC-
JIEeONTeNbHO CBETAMEMCS COCTaBe, B KOTOPHIX 0CO6YI0 POJb HIPAIOT
COJIM KaJbIUM.

HecaTkn ApKuxX JAydYell HPOKEKTOPOB BOH3AKTCSA HA HECKOIBKO
KHJIOMeTpPOB BO TbMY He(a. 30I0To I mannapuit, cepebpo m mepmis —
BOT T€ METaJUIH, OTONECKNM KOTOPHIX CBEDKAIOT Ha HONMAHHEIX W
ObIOIMUXCsI B OCIHEMUTENBHBIX JIY9aX MIOPATIOMUHHEBHX BPAKECKIX
OTUIAX. YTIX DAEKTPHIECKUX JaMI OPOKEKTOPOB HPOIMTAHEL CO-
IAME peguafimmx MeTadJ0B, HA3HIBAEMEIX PEIKAME 3eMIAMIA.
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Xumuueckue snemeHmul 6 60€HHOU MerHuke

ARrimiickme ydYeEnie 0COOYI0 WMHTEHCHBHOCTH IJy9el CBOHX IpPO-
JKeKTOPOB, HPOHE3EIBAIOINUX TYyMaHH! JIOH/I0OHA, NPHOHCEIBAIOT CO-
JAM TOpHS, NEPKOHUS F HEKOTODPHIM [PYTAM CHENHAJILHEIM Me-
TaJlIaM.

Bot & cBery ociemmTedpHOH IIOCTPEI, HOMBEIIEHHOW Ha mapa-—
miTe, OpHcoemmEAeTca MuIMoBag 3aBeca. CoBepmas BoCEMepKH
HAJ OCBEINEHHEIM paiioHOM ¥ BHIOpaB MeCTO ypapa, camoleT mpo-
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TEBHHKA 13 0co6OT0 CHApPAAA BHIIYCKAeT JICHTY NEIMOBOH 3aBECH
73 cojleil THTAEA WIHX 0J0BAa, HaMedas fis 6oMOapAHpOBIIUKOB paii-
OH NHKHPOBKH.

Ho yme GpomeHH OPOTUB OCIHEOHTENHHOIO CBETA MAarHMEBEIX
HIOCTD THICAYM KPACHHIX I KPACHO-3KENTHIX TPACCEPYIOMHUX HyJb
3amuTHNKOB ropopa. VX ApKme BCUBIMIKE MEINAIOT JETIAKY DPas-
GupaTtscsa B o6cTaHOBKE. B Iy4ax cojeidl KaJbOuma M CTPOHIHA OH
Tepaer OpHEeHTHPOBKY m OGpocaer GoMOsl Kypma mpumpercsa. CormaMm
pasbpacriBaeT OH Ha MUDHEIe J[OMa 3ajKEraTelbHEle 60MOEI B aiio-
MHOHIEBON KOpOOKe ¢ HAUMHKON M3 HOPOIIKA METAJIIMIeCKHX allio-
MUHHAS I MAarHEs, ¢ 0COOBIM OKMCIAIOMEM BEIIECTBOM, C J[ETOHATO-
poM m3 rpeMydell PTYTH B IOJNOBKE, HMHOTZA C HeOOJNBMEM KOIHYe-
c¢TBOM GmTyma mim HedTw Mg OpicTpeiimero saxurannsa. Hasxmvmom
PEIYArOB CPHIBAKTCA C meTelb (pyracEsie GOMOHI, BO3LYIIHAA BOJHA
OT PaspEIBOB KOTOPHIX HPOM3BOJAT eme OoNbIIMe pas3pyIIeHHs, YeM
6pOHEOOMHEIN CHAPALN TAMKENBIL OPYLHH MODPCKOH apTHIIEepHH.

3aroBopumin 3¢HATKE, CIeNAIUe 38 OTKUPYIOMNM HOJXETOM KOp-
myra. lllpanHenn m OCKOAKE 36HMTHBIX CHAPSAMOB OCHIIAIT BpPa-
sKecKkmil camoneT. VI cHOBa xpymkas cTajs, CypbMa ¥ B3PEIBUATHIE
BemecTBA W3 YriA w He(TH BBOAAT B [eHCTBHE Pa3pyIIATEILHYIO
CHNY XHMWYECKUX PeaROuil. ITH peaKknmy, KOTOPHe MBI Ha3EIBaeM
B3PHIBOM, IPOTEKAIOT B TEHICAYEEIE NOJIW CEKYHJHI, CO3IAaBasg Koje-
OaTeIbEbIE NBMKEHUA W MEXaHWYECKHe YNAPH OTDOMHON CHUJIH.

Ho Bor — ypmaumsiit peictpen. Ilpo6mTo XpEIIo HANETEBIIETO
KOPIIYHA — X TSIKENEIM IPY30M JETHT OH HA 36MJI0 C OCTATKaMH
Gom6. BspriBatorcs OensmHOBEIe m HedTsAHHe 0akm, pPBYTCS He-
cOpolmerAble CHAPAME, CrOpaeT W HpeBpamaercsa B Kyuy Gecdop-
MEHHOTO METAJIa MHOTOTOHHEIH 60MOapIUEpOBIIHK.

«DamucTcKmit caMoseT cOMT»,— IIACUT KPAaTKOe COoObIIeHme B
rasere.

«CrupHclimas XxuMAYECKas PEeARIHs 3aKOEYEHA, W XHMUYECKOE
pPaBHOBECHE BOCCTAHOBIEGHO»,— MOYKHO CKA3aTh A3BIKOM XHMHM.

«Eme opma ymap mo gammcTcKO# CBOpE, IO €e TeXHUKe, JKHBOR
cmje W HepBam»,— COBOPHAM MEL

Ceeime 46 sieMeHTOB y4YacTBYeT B BO3LYINHOM 6010, HOYTH IO-
aosmHEA Beell MemmeneeBckol TaGaMIfEL.

Ho s He 3aKOHYMI eIIe CBOMX XMMHYECKHX KAPTHE GOPLOEHL.
Dopsba mpeT He TONBKO HA MONAX CPAsKEHUE, OHA HEPa3PHIBHO
CAUBAET THII C (DPOHTOM, BOBJIEKAas BCE OTPACIM HPOMHIMIICHHOCTH
B oOCIHyKuBaEWe HYKE apMmud. Janexo B THIIY CePHOKHCIOTHLIHR
3aBOJ — OCHOBHOII HEPB IPOMBINUICHHOCTH B3DPHIBYATEIX BEINECTB.
JnmEHON memouKoil TARyANCH TaKme 3aBOXEI B Peitncko-Bectdans-
cKoit obnmactm B I'epManmmm, m cTONBKO e mX 0510 pasGpocaHo Ha
OpIBIImx rpaEmnax ¢ Ilombmeit.

CoTHHE THICAY TOHH KOd9YefaHa, GOTATOTO Cepoill, HYMHEL g
CEPHOKHCIOTHOro 3aBofa. CHenmanpHEEe KACIOTOYIOPHEIE COOPYHe-
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HEA CHeJaHsl TO H3 CBHHIA, TO 3 HHOOMeBEIX cmiaBoB. Kumciaoro-
YIODHHEE JIaBH, YHCTelmee KBapleBoe CHIPbEe, TOHIAWIMME KATAIH-
3aTOPH M3 BAaHAJWEBHIX WA ILIATHHOBEIX METAJIOB — 3TO TOJBKO
He0O0JbIMAasd YaCTh TOI0 OTPOMHOTO U CIOMKHOTO XMMHUIECKOTO X03:IH-
cTBa, 0e3 KOTOpPOrO He MOKeT KATH HH OfUH CEPHOKHCIOTHHIA
3aBOX Kax 0oeBasg egWHMIA XMMHYECKOI'0 IIPOM3BOACTBA, AAMOIIasd
CepHYI0 KHCJIOTY IS B3PHLIBUATHIX BEM[ECTB, celeH NII (PoTosie-
MEHTOB W MeJIb U 30J0TO B CBOHX OTXOHAX.

A BoT MacTepckas [ IPHTOTOBIEHHs cHapsagoB. OOrTouxa
cTampEEX 6GoNBaHOK TpefyeT TBepABIX Pe3moB w3 BOIBPPaMOBOi
mim MoxubReHoBO#t caMosaKagmBaiomelicsa cramm. Jlygmme copta
HajKAaKa, KOPYHAOBOH NIELIM, TOHYAWMIETo OJOBAHHOIO HOPOIIKA,
XPOMOBOTO WJIH KEIE3HOTO KPOKyca HYKHH NI IOJEPOBKA HAM-
6osee orBeTcTBeHHEIX YacTedl. Hmkens, Memb, OpOH3a, CILIABEL AJI0-
MUHZA HAYT HA OTHENbHBIC YaCTH.

Horma cmapsap rotoB, HaumHAeTcs HOBHIM 3Tam €r0 XUMHTe-
CKOT'0 BOOPYKEHU: eT0 MOATOTOBKA K B3PHIBHOM XWMAYECKO# peax-
IHH, er0 HAYAHKA XEMAYeCKEME coeguHeHmAME. CKONBKO HYKHO
caMHX DAa3INYHBIX BelecTB, uTOOEl GecmepefoiiHo paborama Ma-
CTepCKasg WIW 3aBOA, YTOOBI TOUHOM OEIIA 06TOYKA AapPTHIIEPHil-
CKOT'0 CHApAKA, 00MOB myim MuHEI, 4T00OH GedommbGoumo paboTama
YAapHAas TOJ0BKA WIH PACHOJOKEHHEIH B MUHE JacOBO# MexaHm3M!

Ho mobema roToBuTCS He TONBKO HA BOGHHBIX 3aBOJaX, B Ma-
crepcknx m Ha (abpmxax BOGHHOTO CHADPAMKEHHS; OHA KYeTCd BO
Bceil crpame B GecmepeboitHo#t paboTe Bcero Hapofa, HaYWMHAA OT
pabounmx y cTaHKa, ¢ KOJXO3HMKOB y TPAKTOpa Wiadm KoMbaitma u
KoH9as yueHLIMHE B Jaboparopmax. He 3a0ymeM HCTOpPHYECKEX CIOB,
cxasannsx B. U. JlemmaeivM B 1919 r.:

«Ilobesxmaer Ha BoliHe TOT, Yy KOro Gosbmie pe3epBoB, GoIbIime
MCTOYHWKOB CHIEI, 60JbINe BHIZEPIKKA B HAPOMHOHM TOJIEY.

Ormabps, 1941 e.



IIpownoe u o6yodyuwee ceoxumuu

03 ACTOPUU
TEOXAMHMYECRAX AAE#

He He XO0TeJoCh OB, YTOOH YHTATENHb TyMaj, 9TO BOT

Temeph HAM YyiKe BCe FCHO, BCe M3BECTHO, UTO BCE die-—

MeHTH OTKpHITHL.. He X09ercs, dTO0B IOKAa3aloCk,
9T0 JeTKO AAJHCh HAIIF B3HAHNA, YTO HAYKa O XUMAHW BeNIecTBa
BEIpOCIa caMa ¢o6oii, Ge3 GoprOE u MCKAHWH, 663 YIOPHHX T JOI—
IUX TPYIOB.

Her, gpyses,— mpomiioe HAyKE YyIAT TOMY, 9TO MHOTHE COTHH
JleT 3a ee HAYYHBle HMCTUHEI GOPOJNHCH TEHICAYH JIOfel, OHE HCKAJIM
HOBBHIX myTeil, ommubanuch, paboTany JHAMA A HOIAME B HOA3€MEIb-
AX CcTapelx JaGoparopmil, GOpOJHCH HOPOTHB HeBe;KeCTBA, THETA
[EePKBA W MOHACTHIpei, 6OpPOIUChH 338 MOHUMAHHEE IPHPOXEL.

W manocy aTo mormMmanme He cpasy!

HKaxr-To, momuzo, cTosnm Mul Ha Gepery osepa Bymsasp ma Homxs-
cxoM moaryocrpose. Ilepen maMu OwLT ropof, K HeMY Bella IMOCCeEH-
Has JOpora, mo KOTOPO# TO W JHelo mpoes;kanm aBToMobmim. U s
JIUIOb ¢ TPYAOM MOT BHIBBATH B CBOEM BOOODAJKEHUW KAPTHHY TOH
OVKOH M HeNPHBETIMBON TYHAPH], M0YTH Oe3KU3HEHHON, XOIOLHOMH,
KaKo# s ee yBmpeX B mepsrii pas, 8 1920 r.

Ilpmesxnii, TIAgsA Ternepb Ha MOIHBIA IOPOJ, HPSAMELe, IIAPOKAE
mocce, MYaI{uecs: 00 HAM I'PY30BAKE — Ha Kpal, 00KHUTHIA JIOTb-
MH, He MOKeT OPeJCTaBHTh cefe, 4TO eme TaK HeJaBHO 3[ech OhLIa
rayxas TyeApa. Ho mogyman am oH 0 Tex HmOHepax-mcCieqoBaTe-
IAX, KOTOpHle IPOXOAMIN 37eCh IO 3a0POMEHHEIM TPOIaM B IOHC—
Kax pym u MumHEepanoB? M o TOM, KaKHX mOAYAC TAKENBIX JIUIMeHEHR
U TPYAOB CTOMIO Pa3BefaTh OOTaTCTBA, CKPHITHE B CYPOBOM TYHIpeE,
9T06EI BHI3BATH K JKU3HH HTOT Kpai?

Tak m B Hayke: m3yJas HOCTHKEHHWS COBPEMEHHOW HAYYHOMN
MBICHIH, INIAAA ¢ 3aBOEBAHHEIX BepIINH HA 3aMAHYABHIE HEPCHEKTH-
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BH Gnmmadimero Gyaymmero, Mbl 3a6bIBaeM O TOM, Kak TDYJZHO, Me-
JIeHHO, ¢ KAKEMIE KepTBAMI W JWIIeHASMEA OBLIM PACYHINEeHEHl [Ipe-
MydYme jieca HeBesKecTBA H He3HAHUA.

Hayra, koTopyro MBI HassIBAgM reoxmMmumeil,— 3TO HCTOPHA XH-
MOYecKHX dJeMeHToB Hameid mmamersl. OHa MOIJa OKOHYATEILHO
chopMApOBATECA IWIIL B HOBeliee BpeMs, KOTla HOEATAE 00 aTOM-
HOM CTPOEHHE MaTepHH CTajJo0 peaTbHOCTBI0 B HayKa IIy6oxo
OPOHWKJIA B CTPOeHME aTOMa, B OCHOBHBEIX UepTax BHIACHHIA €ro
CTPYKTYDY.

BosankHOBeHWEe COBPEMEHHOII TeOXWMHUH OTHOCHTCA K HAJaly
XX crometuss. OfEaKO B OIMPOKOM CMEICHIE, TeOXEMHUUECKHE HJIeH,
paccMaTpUBaBIiyie NOHATHE XWMWYECKOTO B3JIeMEHTa, KAacaBIIecs
XUMHAYECKOT0 COCTABA MHHEPAJOB W HOPU3HAKOB OTHICKAHUA DPYA H
[OJIE3HEIX MUHEPAJOB, CYIIECTBOBAJIH X DAa3BHBAJNCH B TEUEHHE
TOCTENHAX TPEX-YeTHIPEX CTOJNETHH.

OcHoBa reOXHMEN — MAHEPAJIOTAS — ¥ XHMHS B CBOEM Da3BH-
THEH OPOILIA MHOTO 3TAamoB, IpeKie UeM NOCTHINHN COBPEeMeHHOIO
COCTOSHAS.

B Gopsbe 3a cymecTBOBaHWE YelOBEK Y€ B NOUCTOPAIECKHE
BpeMeHa HAYYWJICcS HAXONAThL TaKWe KaMHH, KOTOPHIe MOTIH CIY-
JRUTH €My JJIA HOPUTOTOBIEHHs OPYKAS W OPYIUA IPOM3BOACTBA;
yiKe TOTA €ro BooOpasKeHWe mopaskajia W KpacoTa caMOIBETOB.

Ha Gomee BEICOKOR cTyHmeHE pasBHTHS 9elloBeKa CTAJO WHTEpe-
cOBaTh, uTH TaKoe 3eMid, Kak oHa BosEmkia. Cramm 3aposkparTbes
CKAa3aHUs 0 NPOMCXOKIEHAN MEDA, AIN TAK HASEIBAEMBIE KOCMOTO-
HEU, MeJJIEHHO W UOCTEIeHHO CMeHsBmuecs 0olee MONOMATEILHEI-
MH BO33peHUAMH. YKe NOBOJIBHO pA3BATHIE OPENCTABICHUS MEI
BecTpedaeM y Takmx Melcamrenedt, xak [lemoxpmT, Apmcroreis,
Jlyrpenwmit.

JIroGousrtaer Baraagsl Dameca m3 Mmnera, sKUBIIEr0 B KOHIG
VII 8. g0 =. 3., otma rpedeckoit miocodprmz. O yumi, aro Boga —
HAYAJI0 BCeX CTEXMWI, YTO U3 Hee IyTeM CTYIIEHHUS W WCIApeHUsS BO3-
HUKAIOT Bce DIEeMEHTH MADPA, CAM MED U TO, 9T0 B HEM pPOKAAETCH.

Bosawkam m IpoTHBONOJNOKELIE TOUKA 3peHusa. Tax, HampmMmep,
o maermio ['eparnunra, smuemero 3a 500 meT 10 H. 5., OTOHB UPOHH-
KaeT BO Bce, IPOM3BOLHUT OTHEJIBHEIC IIPEAMETH W BHOBL HX IIOTJIO-
ImaeT; OrOHb IIPEBpAINaeTCs B MoOpe, KOTOpoe B CBOE BpeM:d
BBIEJIANO0 3eMII0 U Kap.

Y Ymuepokua, obmrarens Cummiwm, HaXOAWM IEePBYIO HOTANKY
00 OrHEHHO-JRHJKOM spe 3eMiHd, OCHOBAHHYI) HA 3HAKOMCTBE C
BYJKAaHAMH W ropsamMm mcrounmkKaMu. Ho om mpomsBopmn Bce cy-
1mecTByOIIee He W3 OJHOIO OTHfA, 4 M3 YeTHIPeX 5IEeMEeHTOB, WM
CTEXWH: 36MIH, BOAE, BO3AyXa W OTHS, KOTOPHe He YHUUTOMKAIOTCS,
HO HOCTOSHHO W3MEHSIOTCSH.

Hecronsko mospaee [[eMOKpAT — cO3[ATENs YICHUS O MOCTOSH-
H0 [BIUKYIIEXCH, BETHO HEPa3PYIIUMHEX MeIbUafilinx vacTHmax,
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WM aTOMAaX, OTYACTH IPHMUPHI NPOTHBOPEYHS CBOMX IPeIIecT-
BEHHHUKOB.

Oco6erHO HETEpECHH! B3TIANH BeIMUafimero HaTypalucTa ApeB-
HOCTH — Apumcrotens (384—322 rr. mo H. 5.), yiKe CUHTABIISTC
3emnio mapoo6pasmoii: Bcenenras mmeer gopmy mapa, a 3eMid,
KAk caMas Ta/Kemas, 3aHEMAeT LEHTD; BOKPYT Hee pACIOJOKEHE!
BOJIa, a 3aTeM BO3AyIIHASI 06009Ka, 06pasymasn reocgepsl. CaMerit
JerKuil 5IeMeHT — OTOHB, a fAallee maeT 3up. 3eMis, BO3AYX, BOAA,.
OrOHL ¥ 3Hp COCTABIANT HOATH HIEMEHTOB-KAIECTB.

Apmcrorend oTBeprall yderme [[eMoxpmTa 00 aTOMHCTHIECKOM
CTPOeHNHE MAaTepHUH, BEIBATAs BMECTO STOTO IPEACTABIECHUS 00 die-
MeHTax-KauecTBaX H O NepBWYHON GeckauecTBemHoit Martepmu. OH
IOIIyCKaJl BO3MOIKHOCTH IPEBPANeHUS OJHUX METAJJIOB B ApyrHe
M WX OpOHW3pacTaHMme B HeApax 3eMId. JTEM ApPHCTOTENb CO3[A
OpPefMOCHIKY RIS TOCIEeRyIero passmrus aixxamwn. HecMorps
HA 0muO0YHOCTs MHOTMX IIPeACTABIeHAH ADPHCTOTENs, eT0 BIMAHUTE
Ha pa3BUTHE E€CTECTBEHHBIX HAayK OBLIO MCKIIYATENHHO BEJIHKO.
Mapxc cunTan ero peimIailmaM MBICIATENIEM APEBHOCTH, CYMEBIIAM
B CBOHX COYHHEHHSX O0OOIATH BCIO E€CTECTBEHHYIO HAYKY TOIO
BPEMEHH.

Yuerumr Apmcrorens Teoppacr (371—286 rr. mo =. 5.) B cBoei
kuure «Tpakrar 0 KaMHAX» HaJi OEPBEE CONCKYW H3BECTHHIX B TC
BpeMsI MIHEPAJIOB ¥ CAEJIAN HONBITKY HX Kiaccupuranuy HA 3 rpym-
OBI: METAJLIHl, KAMHY ¥ 3eMiu. Ero ¢ HOJHEIM DDPaBOM MOKHO CIA—
TATH OCHOBATEJEM He TOJBKO MUHEPAJOTHH, HO ¥ HAYKHW O IMOYBAX
4 pPacTeHHAX.

B I B. B. 5. BEIeNsA€TCA 3aMeYaTENBHOE JJIsI CBOETr0 BPeMEHH CO-
YAHEHUEe PAMCKOro mcciaemoBartens — [lnmama Crapmero, morn6mme-
ro UpH m3BepsKeHWH Byinkxama Besyems B 79 r. B asroil paGore ma-
pARY ¢ PAaHTACTHICCKUIMHA LOPERAHHAMHA COOOMAETCS MHOIO BEPHEIX
CBefleHM# 0 MEHepajax, HA3BAaHWA KOTOPHIX OTIACTH COXPAHMIACH
¥ 10 HAIMWX AHEH.

C macTynieEWeM CpefHNX BeKOB DAa3BUTHE TOYHEIX 3HAHUHA B
EBpone mpmocramoBmIOCcE. B 9TO BpeMsa ecrecTBeHHBIE HAYKH H
XUMUs Pa3BUBAIKCEH NPEMMYIeCTBeHHO HA BocToxe.

B cBoeoGpasmsix Tpaxrarax apabckumx Muicamreneir IX—X BB.
MEI HaXOAWM YKa3aHHs HA COCYIECTBOBAHWE OTHEIBHHIX METAJLIOB
B npupofe. Tak Jlyka Ber-Cepannon B mpefuciIOBEE K CBOEMY CO-
anHenni0 «HEWra o KaMHAX» TOBOPHI O TOM, 9UTO (IONAJAIOTCSA
KaMHH, KOE BCTPEYAIOTCS BMECTe ¢ APYTUMH, KAMHH, KOE OT [py-
rux 0eryT; KaMHHW, KOTOpHe APYIEM H3MEHST, PABHO, KAk KaMHH,
KO JApYyTHe OKPAaIIWBAIOTY.

HecomuernHo, momcku pyA, o0paGoTka X W MONYYEHHE METAJI-
JIOB W CIIABOB HABOAWJIM HA MBICIH O COBMECTHOM HAXOMCHHH XMW-
MHEYeCKEX 5JeMeHTOB. Bosmmrmue mpm 5ToM 06Gobmenws o mo6Bm
7 HEHABUCTH MEKAY PA3IUMIHBIME BEINECTBAME OBLIV HEPBHIME Teo-
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XEMAYECKAMY 3aKOHAMHE, He HOTEPIBIIMMIE CBOEr0 3HAUEHHT U JiG
CHX IOp.

Unrepecer Tpyn punocoda N6u-Cura (ABEmmeHEHEI), pofioM u3
Byxapm (985—1037), manmcaBmero TpakTaT O MHHepalax, B KO-
TOpoM OH Kiaccumumupyer ux Ha: 1) KaMEE ¥ 3emid, 2) roproune
7 CepHECTHE COeNUHEHWs, 3) COIH, 4) METAJIEL.

Jlpyro# BEmaromuiica yaemsiit Anp-Bupyrm (973—1048), po-
mom w3 XopesMa, Hauwmcal 3aMedaTeJbHYI0 KHHTYy Ha apabcxoM
assike — «CoOpaHnme CBefleHN#l 0 MO3HAHWW [APAarONeHHEIX MUHepa-
J0B», B KOTOPO# 0H 0000IIEI Bce MEHEpAJOTHUeCKHe AAHHEIE TOTO
BpeMeHH.

Counmpenysa mO anxwMuu HAa apaGCcKOM s3bIKe, MOABUBINUECS
B IX B., mMetoT GosibIIOe 3HAYEHNE B MCTOPUHU PA3BUTHS XUMUH, II0-
CKONLKY B HHX BIEDBEIE HM3JATATCA 3a/]a9¥l HOMJIHHHO XHMEYe-
CKUX METOJIOB WCCIENOBAHRI.

AnxmMuxm TIaBHBEIM 06pasoM 3aHWMAIWCH CHHTE30M, TO €CTh
OBITAJINCh MOJNYYATh HOBHIE BeI[ECTBA H3 YyKe WM H3BeCTHHIX. Ho-
neibensio anxuMmp ObTa AJIEKCAHOPHS, OTKYZA XHMAUYecKHe 3HA-
Eusa m HaBeIkA upoEmkaa B Cmpmio. Ot copuiineB anxuMmus meper-
ma ¥ apabaMm, KoTopble 3aHecam ee B EBpomy uepes Mcmammio.

Ilox anxmMmeir 06BIYHO DMOHWMAIOT 0OMaHHOE WCKYCCTBO JENIATEH
30JI0TO X3 PA3NUIHEBIX APYTUX MeTAJNoB. [[efcTBATENbHO, cpemue-
BEKOBBIE AIXAMUKE [PEUMYINECTBEHHO 3aHUMAJNACH HONBITKAMHE
o6naropakuBaHds OOBIYHEIX METAJIOB, CTPEMsICh IPEBPATHTL UX B
cepebpo mam 3osoTo. OTHAKO OHE pemiajy He TOJBKO 3TH 3aJadi.
OHn 3aHEMAJECh TAKIKE HOMCKAME IEIATENbHBIX CPelcTB I «(u-
nmocopckoro KaMmus». Ecim, roBOpHIH AIXHMWUKW, BHECTH B TelO
9genoBeKa, 3a00JeBmero OIarofaps HENPABUJILHOMY CMEIIEeHHIO CO-
KOB OPTaHWSMa, JeKapCTBO, KOTOPOE BEIBBIBAET MPABUILHOE COOTHO-
meHUe COKOB, TO YeJOBEK BEI3fopaBiamBaer. IlogeMy e HeBO3MOM-
HO OpW NUOMOIIW THUHKTYDPHl KM NOPOMIKA H3IEYNTh «BOILHEE
MeTaJIs»? Ecjam TONBKO HAWTH COOTBETCTBYIOINEE BEIEeCTBO, Haj-
nesKammM o6pas3oM ero o6paborars, TO FOMMKHO OBITH BO3MOMKHO IPH
OOMOIIY HCKYCCTBA CMEMEHWsI ORICTPO IPEBPATUTH MPOCTHE METaj-
OBl B GIaroponHEIe.

IlocremernO HeyMauHBIe ONBITHL 0 MPEBPAINEHUI0 METAJJIOB 3a-
CTABHIIW AJIXWMUKOB HCKATH WHBIE IPUMEHEHWs CBOETO MCKYCCTBA.
Vx BEMManme KOHOEHTPEPYETCS HA 3[0OPOBbE YENOBEKA, I AIXAMUS
CTAHOBUTCA HPUCIYMEHUIEH Memumuenl. PojKmaercs MeIHIUHCKAmD
XuMus, mau ATpoxmMmusa. HpynHeAmwmM ATPOXHMEHKOM B CpefHEE
rexa Opwn Ilapamensc (1493—1541).

Ho xora anxmMumKoB m 00BEHAIW B INApJiaTaHCTBE, OHEW IPH-
HecJIZ OTPOMHYIO IOJIB3Y PA3BHTHIO XEMUW, TAK KAK OMZ OBLIO IIpo-
H3BeleHO 0eCKOHEYHOE KOJHMYECTBO pPA3HOOODPASHEIX XUMUUYECKHEX
OTBITOB, W, HECMOTPA HA TO, UTO WX HCXOAHBIE MBICIE GBI HeBep—
HEI, OHH J00OMBAJNVCH KPYOHEIX PE3YJIBLTATOB.

287



Ouenp xopomo mnHcask 06 AIXEMAKAX 3HAMEHHTHIE (umocod
JlefibHAL: «... 5T0 OGHIKHOBEHHBIC NIOAW GONBIIOT0 BOOOpasHeHHS,
a TaKme oOIbBITa, HO y HEX Hecorjacume MesKAy BooOpaskeHmeM
omsiToM. OHm mwTalTCA YUCTHIME HAfEKAAME, 9TO FOBOZUT UX [0
rufeny mam BEIBOANT WX Ha BceoOmmee mocMemmime. A Ha feie
TaKme IIOfN HepefKO BHAIOT U3 OOEITAa W HAGIIOfeHMH NPHPOABI
Gonpme (PaKTOB, IeM HHOH yBA/KAOMBIA YIEHEIHY.

Hacrynaer suoxa Bospompgermsa. Oma smamenyeT coGoil mepe-
XOJl K HOBOMY, Goilee BEICOKOMY 5Tamy KYJBTYPHL

IlepBEIM TONYKOM [JiA PasBUTHSA MAHEDAJOTHE LOCIYMKII pac-
mBeT ropHoi# mpoMmsimieHHocTH B Cemurpagmm (Bemrpmm), B Cax-
corny 1 Boremnma.

3ameuaTeasEEIME paboramm Arpukoiasr (1494—1555) — Bpaua
I MUHEPANOra B CAKCOHCKOM TOPHOM HEeHTPe — GBLIO MON0MKEeHO Ha-
9aJI0 TOYHOMY M YriayGIeHHOMY HOHUMAHWIO O0O0HEKTOB MWHEPANO-
rum w reoxumud. Ero macrosmee mMsg — I'eopr Baysp. Om ocraBmx
MHOTOUHUCJIeEHEe COYMHEHNsI, IPefCTABIAMue co000 CBOAKY 3HA-
HE#l TOrO BpeMeHE IO DYAHEBIM MecToposkmenusM. Camsle 3aMewa-
texpHEle ero kumrm «De natura fossilium» (1546) («O upmpoge
oxamerenoctn») u «De re metallica» (1556) («O mapcrse Meramn-
0By ). Ero xnaccudpuranus MuEepasoB yixe npmobpeTaeT HayIHBIHA
xapakrep. BumepBEie B Hee BXORUT HOHATHE O CIOMKHOCTH COEHHE-
HUH, TO €CTH XUMAYECKHe OPHHOWNEL. JTa CECTEMA Jeria B OCHOBY
Beex madpHeimumx Mumaepamormueckmx pabor mo XVIII cromerms
Bruountensro. IlBencknit xumux m Munepanor Uernce Axo6 Bepme-
amye (1779—1848) samwmMmancs XIMEHYECKIME aHAIW3aME MmHepa-
JIOB W TEepPBHI Aad HACTOAMYI0 XUMUYECKYH KiaccEpuKammio HX,
a TAKKe IEePBHIA BBEJ TEePMUH — (CHITKATEIY.

Bosapmas ponb B MCTOPHE TeONOTHA W MUHEPAJIOTHN LPWHAMLIE-
JKUT HAYYHBIM OOINECTBAM ¥ aKALEeMUAM, 0COGEHHO caMoil crapoi
Aragemnz — Academia del Cimento, woropas Ovuia ocHOBaHA
B 1657 r. B 1662 r. Gr110 oprarmsoBano «Hoponesckoe o0mecTBo» B
Jlormone, mo cmx mop sBiasomeecs Axagemmein BenmroGpumrammm.

Haummasg ¢ womma XVII n ocoberro magama XVIII B., naygunsie
obuiecTa 7 G0IBIIEE KYHCTKAMEDH-MY36eH NOIYYHIN MIPOKOe pac-
opoctpasenne. OTPOMHEYI0 POIb B PA3BATHE HAYKHA CHITPANN IIBEf-
ckag AxajeMms HAYK ® 3aTeM pyccKas, ocHOBaEHas B 1725 r.
B Iletep6ypre. B Poccun reoxmMuaeckre mier HONYIAIW BIEePBBIE
ApKOe BhIpasKeHme B TreHEmanbEEX paborax M. B. Jlomomocosa
(1711—1765) : «O cmosx 3eMEBIX», «CI0BO 0 POSKAEHAN METAJIOBY.
JIoMOHOCOB BIEpBble YyCTAHABIMBAET CTPAHCTBOBAHWE METANIOB 1
MmHepasioB. «Merannel ¢ MecTa Ha MeCTO IIePEXORAT»,— OBLI ero
regmadsEbBIX BEBOA. OH 3anoKma yHIAMeHT HOBOMY IPeICTABIe-
HUI0 0 MEHEpPAJe KAaK 0 IPOAYKTe, MOJYIAIOIMEMCA B Pe3yIbTaTe
JKUBHE 36MHOM KOpHI, NpeACcTaBIeHWI0, KoTopoe B XX B. Jerio
B OCHOBY HOBOH HAYKH — CeOXWMHAM.
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Pasgeedka pyonwuix mecmoposcleruii.
Pucynor us rrueu Aepurosti. 15566 e.

O JloMoHOCOBe HAUHUCAHBI AECATKE KHHI, COTHH CTATeH; caMsle
KPYUHBIE UCCIEZOBATENN, MBICIHTEIA, YIEHEIe, INCATENN W HO3THl
NOCBATHIY JIYYIIWe CBOM CTPAHHUIEI aHanm3y pabor aToro GoraTeips
PYCCKO#l MEICIM, B BCE ke HeJIb3s WCUEpPHAThH JAHHYIO TeMYy — TaK
GeCKOHETIHO IMHUPOK I IIYy00K GBI TeHUI apXaHTeJIbCKOTO IIOMOpa —
Muxaitner JIomomocosa.

Tlepen maMm Moryuas (Urypa 3akaleEHOT0 B Oopnle ¢ moasp-
HO#l IpEPOKO THTuHA «C¢ BIATOPOMHON YUOPAMKOIY, He HO3BOJAB-
el eMy cI'mOaThcA HU mepef KeM W HU Iepef IeM.

CMmenocTh, pemUTEILHOCTh, flep3aHme, TpaHAYaIiee ¢ OypHOHR
danTaszmeil, KayKAa 3HAHUA «BCEro W BCAY», BHAHASA N0 KOPHEH @ M0
Havaja BceX Hadal, CIOoCcOOHOCTEH K IriyboroMy (mimocofckoMy aHa-
JH3Y B COUYETAHWU ¢ ONECTAIMUM YMEHHEM CTABATEH IKCIIEPHMEHTEHI,
0e3 KOTOPHIX OH He MBICIHI HayK#,— TakoB ObL1 JIoMomocoB. U ecan
C€MBb TOpPOJIOB APEBHOCTH CIOPHIZ O TOM, KOMY IPHHAJJIEKAT I6CTh
HaseBaThesA popmHoi ['oMepa, To Gollee fecATKA PasnUYHBIX HAYK
7 HCKYCCTB CHOPAT O TOM, KOMY OPHHAMJIEKHT [NIaBHOE HaCIeqne
JloMoHOCOBa: (pm3MKA W XMMEA, MAHEPAIOTAS W KPHCTAILIOrpadns,
reoxuMusa ® (usWdYecKasg XHMHWsd, TeONOoTHS # TOpPHOe JIelno,
reorpaduss @ MeTeOpOJIOTr s, aCTPOHEOMESA U acTpom3mKa, KpaeBeme-
HEE W DKOHOMHKA, MCTOPUd, JATEPATypa, ASHIKO3HAHWE U TeXHUKA.
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eiicTBuTeasHO, JIoMOHOCOB caM GBLI «IeNBIM YHEBEDCHUTETOMY, KAK
ropopun o HeM A. C. Ilymxwmm.

Ecnm coBpeMenEmEm He moHmMajim JIOMOHOCOBA, TO yiKe MOSB-
JIANACH HOBEIe TMOKOJEHHWA, yiKe POCIHM Te, KOrO OH TaK IIaMeHHO
Y9mI W OPW3BIBAI:

O BBI, KOTOPHIX OKHJaeT
OTedgecTBO OT HefIp CBOEX

U BEmeTh TAKOBHIX JKeJaeT,

Kaxux 30BeT OT CTPaH UYKHUX,

O Bamu fHA 6I1AroCIOBeHHE!!
IHlepsaiitTe, HbIEE 000XpPEHHH],
PavenmeM BamygM IIOKAa3aTh,

Yro MokeT co6cTBeEHEIX IlmaToOHOB
Y GuicTpeix pasyMoB HesToHOB
Poccmitickaa 3eMig pomaTh.

C tex mop mpomo 200 mer, m TOIBKO cefigac Ha HAMWX IJa-
3aX ero reHHANbHbIE MPeIBUeHNA U AeP3KUE TEOPHH BOILIOIIAIOTCSE
B BeIWualImue HayYHble MCTUHEL, T [0 3aBeTHHIE MEUTHL 0 BEJIUUNHE
7 ciaBe POMUABL CTAJM UPETBOPATHCS B JHKU3HEHHYIO PEANBHOCTD.

JIoMOHOCOB MOHWMAJ HAYKY He TOABKO KAK IPOCTOE OLMCAHUE
#BIeHUH, a Kaxk mx oObsacHemme. OH CUMTAN, YTO HYKHO H3Yy4aTh
He Teja caMm 10 cele, a WX BHYTpPeHHee CTPOeHWe, IPUIUHEL,
KOTOpble BBI3BIBAIOT 9TO CTPOEHWE, W CHUIBI, KOTOpHE AEHCTBYIOT
sEyTpE BemectBa. OH HOHWMaJ, 9TO BCA HAYKA BO BCEX €€ IPO-
SIBJIeHOAX B3aBHCAT OT peIleHus eIWHON BeJWKON 3aJaum — 4TO
TaKoe BelifecTBO? HaK 0HO mMOCTPOEHO U M3 WET0 COCTOMT?

N JloMomocOB IpEXOOUT K 3aKIIOYEHTIO, 9TO BEIIECTBO COCTOMT
M3 OTHEeNBHBEIX TaCTHI[, KOTOPEHE 00NafaloT 0COOBIM HpPUTIIKEHEEM,
CHIIOf HHEDPIWYU, ABE;KeHWEeM; OFHE M3 HHX IIOMEHBINEe — 3TO MPO-
CcTBIE 4TOMBI, Apyrme HmoGoibloe — MOJeKyJsl. Bce OHH HeBHIUMBE
rIasy, HAXORATCH B COCTOSHAW HOCTOSHHOTO ABUYKGHUS W Bpale-
umg. 9To 3aMedyaTeldbHOe CYJKIeHWe, B CYIIHOCTH, IOMHOCTHIO OT-
B€7aeT COBPEMEHHOMY ATOMUCTHYECKOMY MUPOBO33DEHUIO.

Tloutw 3a mouBeKa MO BEIWKOIO (PPAHMY3CKOro xmmmKa Jlasy-
aspe JIOMOHOCOB [OKa3bIBAET, 9TO HAYTO B IPUPOME HEe MOKET Te-
PATBCS, ¥ 9THEM OH, B CYIHOCTH, YCTAHABINBAET BEIUKAN 3aKOH MPH-
POABI — 3aKOH COXPAHEHWs BEIeCTBA W HHEPIHH.

Ilocrenerro BHWEAsg B W3ydYeHWe INPEPOAH NEPBOHAYANLHBIX
qacTAYeK, Tepe3 Gua3nKy JIOMOHOCOB IPUXONNUT K XUMUM... XUMHAT —
3TO HayKa 00 WBMEHEHHUAX, MPOUCXONAIIAX B COCTABE TeJa, TO €CTh
HayKa, 3aBUCAMNAA OT SBIeHNY QUMK I MEeXaHHKH.

B Gnecrsamem cBoeM «CioBe 0 monb3e XEMUW», HPOIHTAHHOM
B obmeM cobparmn Axafemmm Hayk B 1751 r., oH OoTKpHIBaeT rpaH-
AMO3HEIe NEePCHeKTEBH HOBOH XWMWH; OH OTPEKAETCH OT CTAPHIX
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Beauruii pyccruil yuenviii Muzraus Bacuavesun Jlomorocos (1711—1765), nep-

eblil uccaedosament ¢ 06AaACMU 2€0M02UY, CEAZABULLTL NPOOLEMbL UBYUEHUSR MUHE-
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ufell aIXEMHKOB, POMKIAIOMAXCA B HX TAMHCTBEHHEIX Jaoparo-
PUAX; OH 3aKAafbLIBaeT HOBOE 3[aHMe XUMUH, B KOTOPOM TOCIONCT-
ByeT UHWCJIO U Bec, I 3aKOHEI MaTeMATHKH. OTH HIeW OH OCYIIecT-
BJsdAEeT W Ha I[paRT]?IRe.

B 1748 r. mocne MuorogeTHe#l 60psOEl OH, HAKOHEI, OPraHU3yeT
8 Ilerep6ypre ma AnTexapckoM ocTpoBe IepByio B Poccmn HayIHyo
XAMPYecKyI0 1a6opaTopmio, Ile BefeT TOYHEIM yd4eT Mepkl, Beca
¥ OPOmOPIWA BeIIecTBa.

B 1752—1753 rr. JIoMoHOCOB WmTaeT mepBEI B Mupe Kypc «du-
smueckolt xmmmm». «Illmporo pacmpocTmpaeT XuUMHs PYKEH CBOH B
fella YeJIOBeUeCKHe»,— FOBOPHT OH W YIOpHO paforaeT Hafm TeM,
g9T06H yAOBIETBOPUTHL NPAKTHYecKHe 3ampochl cBoeil crpamel. Om
MONyYaeT HOBBIH COCTAB ONTHYECKOTO CTEKIA; IOCIe TPeX THICAY
OOBITOB HAYXHAET HM3TOTOBIATH IBETHYI CMAJbTy MJs MO3AWMKH,
CTPOUT CHEMUANBEYI0 Mo3amunyno PaGpmiy, m3ydaeT COCTAB MUHE-
pajiop Ypaja, 3aEmMaeTcsa IpobieMmaMm cenumTpsl @ ocdopa.

Cpenmn mepBBIX 3afay, HOCTABIEHHEBIX HOBOM SKCIEPUIMEHTANb-
Hoit saGopaTopmeli, JIOMOHOCOB HaMeuaeT IPHATOTOBJIEHWE UHCTHIX
BemecTs. JTO NPUBOJHUT er0 K M3YUEHWIO YACTEIX METAJLIOB, COJEH,
CeNUTPH], ¥ CTapHE YPOKW TEXHOJOTHW W MUHEPAIOTHH BOCKPECAIOT
B HOBOM BHfe. [ljis Hero MUHEpaa ecTh CMelleHre IePBOHAYATIHLHEIX
FACTHI], X €I0 CBOWCTBA 3aBUWCAT OT «B3AWMHOIO COI03a YaCTHI).

HaMmens Tax jXe, XKak m BCSIKOE APYToe BeIIEeCTBO, EMeeT CBOIO
#CTOPHIO JKUSHH W CMEPTH, B JIOMOHOCOB NPH3EIBAET K U3YICHUIO
{IDPEPOJHEIX MWHEPAJIOB HOBHIMA MeTOJAMH.

YciaoBua 00pasoBaHMA MWHEDPANOB OH CBA3HEIBAET C TI€OJOTH-
MEeCKUMH LpoIleccaMy, WINeT WX pasTafkd B Lny6WHAX, B pPaccein-
Hax BYJIKAHOB, HACHIMEHHEIX PACKAJICHHEIMH NAapaMu Cephl, Ha
IIOBEPXHOCTH OH BHAAT 3apOKAeHAe KaMHe#l B OCTATKAX KUBOTHEIX,
pacrenmit. Tax B mpeficraBieHAsX JIOMOHOCOBA, 3aMEYATEIBHO CO-
FeraBIIero B cebe ecrecTBOUCHIBITATENsI, HATypanucTa u uiocoda-
XUM7KA, KAMEeHb OKUBAET B CBETE HOBHIX Hei.

Bor aro nmmer M. B. JloMorOCOB B ¢BOEil 3aMeuaTenbHOR KHH-
re «O cuosx semuEnix» 1763 r.:

«BoT KaKOBBI 3eMHEIe Hepa; BOT CIOH, BOT LPOKAIKE APYTHEX
MaTepnil, Kom mpom3Beja B raybmue matypa. llyckait mpmmedaror
4X paszHoe MOJOKeHHe, IBET, TATOCTH, OYCKAH ymoTpeGIsaioT B pas-
MBIOLICHWA COBET OT MATeMATHKH, OT XUMUE # 00me OT (PU3mKm».

9To yiKe He crapas CKyYHAS ONFCATENbHAS MEHEPAJOTHS, a HO-
Bag HayKa — reoxmmusdA, xuMusa eman. VI momo6HO TOoMy, Kak BIep-
8ble B HCTOPWZ HAYYHOH MEICIE Ha IPAHANAX MEMRIy QH3MKOX 1
XFMHAe# OH 3aKIajbBaeT MOIIHOe 34aHme (PU3WIECKOH XMMWH, TaK
fla TPAaHANAX XUMUE X Te0JIOTHA OH 3aYUHAET HOBYI0 HAYKY, Y KO-
“TOpoit B TO BpeMs eme He 6vuro mMenn. Hamo 6vuro, aTo6er mpomro
eme 70 yeT, moKa coBo «reoxmMmusy Buepssie B 1838 r. mpossywamo
B yCTaxX KpyuHeimero HaTypaidmcra Hauanza XVIII B., mseitmap-
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cxoro xuuunka Xpucruana @Opuppnxa Ilénteitna (1799—1868), xo-
TOPHIA cHycTs 4 Tofa mmead:

«¥Y3Ke HeCKOJBKO JeT TOMY Hasay g myOJMIHO BEICKA3al CBOE
ybemenne, 9TO MBI JOJYKHBI AMETb TEOXAMUI0 IPEK/E, I6M MOIKEE
UTH pedYh O HACTOAIMeH TIEONOTWIECKONW HAayKe, KOTOpas, sCHO,
molnHa ofpamiaTh BHEMAHWE HA XUMAYECKYIO LIPHEPOAY MAcC, CO—
CTABAAOINAX HAIN 36MHOHA [Iap, I HA WX IPOUCXOKAEHAE, IO Kpai-
Hell Mepe CTOJNLKO K€, CKOIBKO HA OTHOCHTENBHYIO APEBHOCTH HTHX
06pasoBaEWit @ B HEX HOIPeGEHHEIX OCTATKOB KONOTONHEIX pacre-
nm# 1 sxuBoTHEIX. G YBEPEHHOCTHIO MOKHO, KOHEYHO, YTBEPIKIATE,
9TO Tre0JOrE He BeuHo GYAYT CIeJOBATH TOMY HAIPABJIECHHIO, LOCIE-
ToBaTeJIAME KOTOPOIo OHE ceftuac sBiusiorces. OHE [us pacmupenns
cBOell HAYKW, KaK TOJIBKO OKAMEHEIOCTH HE CMOTYT AO0CTATOIHO
CIYKATEL UM, HOIKHEI OYAYT HCKATh HOBEIE BCIIOMOTATEILHEIE CPE/l-
cTBa U, 6e3 COMHEHHHA, TOTHA BBEIYT B TEOJOIMI0 MUHEPAJO-XWMH-
YecKWe OYTH WCCAeN0BaHUA. BpeMs, Korfa 9T0 COBEPIIUTCS, KaKeT-
¢S MHE He CTOIb JaleKUMY.

1 3mech mcTopmsa HAYKE paccKaseliBaeT HaM, KAK B pPe3yJabTarTe
[IPeIIeCTRYIOMEro PasBUTH: MEICAN CO3[AN0CH W HOBOE MOHATHE
U HOBHIH ycIHex.

I Toro 4To0H MIAPOKTE XEMAIECKUE 3AaKOHOMEPHOCTH MOTJIR
OBITH HAMEKHO 0000IEHHl B TeOXHMHUYECKHE 3aKOHEBI, 4TOOHI OHR
73 TeHUaJBbHBIX JOTaJ0K IPEeBPATHIACH B TBEPAO YCTAHOBIEHHEIE
u IpOBepeHHBIe HAyYHBIE 0000IMeHns, noTpeGoBaNach MIATENILHAS
u KpomoTimpas paGora maj QaKTaMm.

OrpoMHasg 3acryra B 5TOM HANDABICHWH IPHHAMIEHKAT BEIHKO-
My pyccromy yuemomy [Imurpuio Visamosmuy Menneneesy (1834—
1907), KOTOpEIH OTKPHITHEM 3aKOHA HEPHOAAYHOCTH CBOMCTB XHMHU-
9eCKHX DHIEMEHTOB HOJBEN PealbHOe OCHOBAHWE HOA 0ecIIoOmHYIO
IO TeX HOP MBICIEL 0 €IUHCTBE CTPOEHHUS Becell BCENEeHHOM.

. . Mengenees KaK YICHHIA-XHMAK HAYXHAET CBOIO [€ATETIH-
HOCTb B IATHOecsATHe rofsl XIX cToseTns, KOrfa crajia SHEPrHIHOG
pasBEBaTBCA pYccKad npoMeimienHocts. Y Mengenees, ropsdo.
710051 CBOI0O PORHHY, HE OTTOPAKUBAETCS OT HPAKTUKH, 4 3aHEMAET—
csI €10 CO BCeHl mpucyImmed eMy sHepruei.

Or mmmer o6 mcmonp3oBaEmM HedTH, KAMEHHOTO YIJdA, 06 mX
3aIacax W IIPOMCXOK[CHEU, HAXOJAT COCTAB 0E3[ALIMHOIO IOPOXa,
A3y9aeT BO3MOKHOCTH PA3BUTHS JKEle3HON NPOMBIIIICHHOCTH.

HoHeuHO# mexpl0 HAYYIHOTO W3YIEHUS OH CUMTAET (IIPefBHIe—
HEE I TOIL3Y».

Tnasasiit Tpyn JI. . Mengeneesa — 510 «OCHOBEI XAMEM», U3~
maHHEHe BOepseie B 1869 r., Brimep:KaBmme IpHU ero JKU3HE 8 m3ma—
Bull 1 HEONHOKDATHO H3[aBaBIIHECS IOCIEe €r0 CMEPTH.

Iry xeEEry [Mumrpmit VIBamoBmu cumTaeT CBOMM IIOOHMEIM Je-
rumeM. «B Hmx Mol 00pas, Mol OOEIT meJArora W MOHM 3aAyIIeBHHE
HAYYHBIE MBICHM.
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B «OcHoBax XUMHH» BJIOMKEHBI MOV AYXOBHBIE CHJBl H MOe Ha-
caequme AeTaM»,— mmcatx o B 1905 r.

OTKpHITAE NEPHOAUYECKOH CHCTeMBl XWMHYECKHX 3JIeMeHTOB,
Ge3yCcIOBHO, YKA3aJl0 HOBHE IIYyTH PAa3BETUA XUMHE ¥ IPHHECIO
Imutpumio ViBamoBmay MenjeneeBy MEPOBYIO M3BECTHOCTb.

3aMedgaTeIpHYI0 OMeHKY man aroMy saromy . Jmreamsc. On
TOBOPHII:

«MeHgeneeB OKasal, 9TO B PAfaX CPONHEIX DIEMEHTOB, pac-
MOJIOKeHHEIX II0 ATOMHBIM BecaM, HMEIOTCSA pasiWIHEe Hpobelsl,
VKa3eBAIOMUe HA TO, 9YTO 3MeCh NOJIKHBI OBITH eIme OTKDBITHI
HoBule aneMenTs. O Hamepen ommcan o0Mume XEMMIYECKHE CBOIi-
CTBA OHOTO W3 HTUX HEW3BECTHHIX 3JeMeHTOB... Heckouapko et
cuyersa Jlexok-me-ByabompaE meldcTBHTENBHO OTKPBLI STOT BIe-
MenT... Mennenees, IPEMeHUB GeCCO3HATENLHO TEeTENEBCKAN 3aKOH
0 mepexofe KOJMYECTBA B KAYeCTBO, COBEPIIHJI HAYIHEI]
JIOEBHL...» 1.

Mengeneer mpefckasal HOBbE XHMUYECKHE 3JIEMEHTHI, HCIPA-
BHJ aTOMHEBIE Beca W NAJ IPaBHIbHbIE (OPMYJsl MHOTEM XUMUTYe-
CKUM COeTHHEHUAM.

Menpenees mepBbiil yOomoOmi aToMEl HeGECHEIM TelIaM — 3Be3-
gaMm, ColHIY M miaHeTaM — ¥ OPeAIONOKWJI, 9TO CTPOEHHE aToMa
CXOHO €O CTPOeHmeM HeGEecHBIX CHCTEeM, BPOAE CONHEYHON WIH CH-
CTEeMEL JIBOMHBIX 3BE3[.

s reoxuMum neprofuIecKAl 3aKOH SBHICSA TOM OCHOBOM, KO-
TOpas cAeaalia BOSMOKHEIM CHCTEMATAYECKOe H3yUeHe 3aKOHOB CO-
geTaHWs XAMUYECKAX DIEMEHTOB B IPHPOAHEIX YCIOBHAX.

3axorm 6l OTKPEIT. Ho mus Toro wroOBl OOBACHHUTE €ro, yka-
3aTh €T0 CMEICI M 3HA4YeHWe MJd BCEr0 HAMero MHPOIOHHMAHHS,
HY;KHO OBLIO, YTOOBI IPOMIIO eme 75 JeT, 9To0B HpoImeN Mephof
I'PAHEUO3HON MCCIER0BATENbCKOM PaboTs, mepmon Gops0BI pasima-
HEIX T€UEHWIT; HYKHO OBLIO0, 9TOOEI mpomesansl ORI HOBEIE MHOTO-
YUCIEHHEIE 9KCIEePAMEHTEL.

YcraraBamBas raybouaiinmize cBASH MeKAY XUMUIECKHME I Pu-
SW9eCKUME ABIeHUAMA, MeHIeleeB 0CYINEecTBUI 3HAMEHENTEE CI0BA
JlomorocoBa: «XuMmuk Ge3 smammsa Qusukm mogob6eH TEIOBEKY, KO-
TOPHIH BCET0 MCKATH JOJKEH oIrynoM. U cuum aBe HAYKH Tak coenm-
HEHB MeKAy co0oif, aro ogHa 6es Apyroi B coBepmeHCTBe GHITH
HE MOTYT».

Ilouemy mepmommueckmii 3aKOH XHMUYECKAX IIEMEHTOB HTpA,
urpaer m OyfmeT WrpaTe TaKyl HCKIIOUYATENBHO BAJKHY PpOIb
B neropun Haykn? IloTomy uro Tabmmma Merngeneesa ogens mpocra
U 1peficTaBageT cob6oil mpocTOR PAR HPEPOAHBIX (PAKTOB, MPABHIL-
HO CONOCTABICHHEIX APYT C APYTOM B OIpPefeNeHHOW IPOCTpaH-

- ’/ 3(D dHreabc. [manextmra mnpupoxpsl. Locmommrmamar, 1955, crp.
—49.
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Beaukuii pyccruil zumur Jmumpuii Heanosuw Mendenees (1834—1907),
meopey nepuoduueckoti Cucmembvl AEMEHMOE

CTBEHHOI, XPOHOJIOTAYECKOM, DHEPTeTHYECKOH W IeHeTHYECKOH CBs-
3u. B mell mer mmuero mpmmymammoro. Oma — cama mpupopa. Joc-
TYNHHEN HANIeMY BOCHPUATHIO OKPY;KAINWI HAC PEANBHBIA MHUD
BEI[eCTB €CTh, B CYLIHOCTH, TPAHAWO3HAs Tabimma, pasBepHyTas
10 JIMHHEBIM TEPHOJaM, pasduTas Ha OTHeJIbHEE YACTH.

Bynyr, xoHeYHO, mOABIATECA M YMHPATH HOBBEIE Teopuu, Gie-
cramue 0000Iennsa U HOBHIE TIpefCTaBIeHHA OyAyT CMEHATH yCTa-
peBlIme MOHATHS; BeJIWYafmme OTKPHITAS W SKCIEPUMEHTEl OyIyT
JaJIeK0 OPEeBOCXONUTH BCE MPOILIoe W OTKPHIBATH HEBEPOSTHBIE IO
HOBHM3HEe W MIAPOTE FOPH30HTHL — BCE 5TO GyMeT HPUXOAHUTH U YXO-
OuTH, HO TepumojwdecKuil 3akon MempeneeBa GymeT Bcerma JKUTS,
pasBEBaThCH, YTOYHATHECA M PYKOBOIOUTH MCKAHWSAMI.

Menpenees B cBomx paboTax mpWSHIBAN Bcex K [JalbHeHmeMy
Pa3BUTHIO BAKOHA.

B ogmom u3 Beefenmit kK «OcHOBAM XMMHUH» OH IHCAL:

«3HasA, KaK cBOGOMHO W PAfOCTHO KUBETCA B HaydHOH obiacTw,
HEBOJIbLHO 7KeJIaelh, 4TO0E B Hee BOILIN MHOIHE, M 9TOMY 5 HOJ-
YUHA0 CBO€ m3NosKeHume. [[05TOMY HEBOJBHO MHOTHE MecTa Moeil
KHITY TOJHHI 3KeJaHus, YTO0H XEMIIeCKOe MEPOCO3epIanue, KOTO-
poe A crapajica pasBHBATEH y YATAaTeNeld, HoGynmiIo mX K HalbHei-
meMy m3yuermio Hayku. HaGop Ha cay:;x0y Hayke MOJIOJOr0 IMOKO-
JeHNs IMYCTh HE CTPAINNT TeX, KOTUPHE IMOHHMAKT HACTOATEIBHYIO
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He06XONUMOCTh POMHHEEl B OPAKTHYECKOH [esATeJbHOCTH — B 00Ja-
CTH CeJIBCKOrO XO03AHCTBA, IPOMBIIIIEHHOCTH W 3aBOACKOTO Jeia.
JIums ToOrfa, KOTA y3HAIOTCS MCTHHEl caMu mo cebe B cBoeil ab-
COJNIIOTHOH YMCTOTE, OHM MOTYT IPWIATATHCA K FKA3HIN.

9TOT mpHU3BIB K MOJOAOMY HOKOJEHHIO Bcerpa 3Bysan y Memme
neeBa. K meMy Ha JeKIUW CTEKAIWCH CTYAEHTH BceX (ParyabTeTon
Ero cioBo momumeAmno cebe caymareneil, I ayfUTOPHs OBIIA HOJiua.
CTymeRETH NPAXORHIA HOCIYIIATS He TOTOBEIE CXeMBl, a HOCIYMAaTh,
Kak JyMaeT, MBICIAT X TBOPUT BEIHKAH YIHTEIS.

B XIX B. n3yuyeHNe XWMHIECKOT0 IIpomecca MHOCTABHAIO MHHEPA-
JOTHIO B CBsI3h ¢ (PUBWYeCKON XMMUeH m BIWIO HOBoe, 6ojee TOIHOE
coflep;KaHUe B NOBMMAHWE TeX IePerPYyNNEPOBOK XHMHUECKHUX aTO-
MOB, KOTOPHIe HAYT B 3€MHO# KOpe.

dto TeueHme, yKpeOmBINeecs B mociefgEme rogsl XIX B., mop-
TOTOBHJIO TOYBY M TFeOXAMUYECKMX HUel, BLIABWHYB Heobxomm-
MocTh IpE aHAIW3e IpoIecca 00pasoBaHWSI MEHepaJoB obpamark
BHEMAlIAe HA Te IeMEeHTH], 3 KOTOPEIX OHHU CIAaraloTesd.

U TeM He MeHee reOXWMHWA HEe MOIJa PONUTHCS, IOKA OCTABa-
JI0Ch HEACHBIM CaMO HpefcTaBleHwe 00 aToMe, SiIeMeHTe WU KpHU-
craiie.

Toabko mepmogmdecKHil 3axonm MenfeneeBa, ycumexnm (PUIEKR
u 0c00EHHAO KPHCTAIOTPAPHE CLEeTATA ATOM PEATLHOCTEHI0, KPHCTAI-
norpadruecKy0 pemeTKy — (AKTHYECKH — SIBIEHWEeM LOPWPORH, &
3JIEMeHT ¢ eT0 CBOMCTBAMIE CBJ3aJd CO CTPOEHWEM aTOMA.

Tlousa mus cosmaHums reoxmMmmw GbLIA TOTOBA, HO HYKHO OBLIO
emle OTPOMHOE KOJImIecTBO (DAKTOB w HAOMONeHWi, HafKo OBLIO Ha-
JafUTh OTPOMHYI0 DKCHEPUMEHTANBHYI0 PaboTy B psAfe HHCTHTYTOB,
I'le Jaske He COTHH, a THICAYA OLOPENeNeHWH, CIOKEEIX U TPYAHBIX,
HaMeyanu upaBwibHBEe mytH padorel. Toabko 3Té HOBHE (DAKTH-
YecKrWe 3aBOeBaHUs, 00BEUHUBINNCEH ¢ 3aBOEBAHWSIMHE TEOpETHYE-
cKofl MuIcniE (m3uUKa W KpmcTauiorpada, OTKPHIM OYTH mEpef Co-
BpPeMeHHOH reoxmMmei.

W mrIEe, TpyAaMU @m0 HIPEEMYINECTBY DYCCKAX, a TaKiKe HOp-
BEIKCKUX W aMEepPMKAHCKUX HCclefloBaTellell, cO37ajack 3Ta CaMo-
CTOATEJIbHAA HAYTIHAS ANCOUIIAHA, AMEIOIAs Melbio N3yIeHne aTo-
Ma ¥ ero cyneb B pealbHOH 00CTAHOBKe OKPYKAIOMel HaC MPHEPOMIEL

leoxumusi, B OPOTHBONOMOMKHEOCTD APYIUM TE0JOTHISCKEM IHC-
OUOINHEAM, H3ydaeT He CYABOEI W CBOMCTBA MOJEKYJ, XHMHUIECKEX
COeIMHEHNH, MIHEPAJNOB, TOPHEIX LHOPON WJIM HX TIeONOTHUeCKIX
KOMIIIEKCOB; OHA W3y4YaeT cyAs6BI CaMoro aToMa, Hpeskie Bcero
B YCJIOBHAX 36MHOH KOPBI, JOCTYIHEIX TOYHOMY 9KCIEPHMEHTY; OHA
H3ydaer ero HOBeJICHIIe, MePeMeleHns, MUTIPAIAY, COYETAHNS, pac-
ceAHHWS W KOHIeHTparuH- IIpm 3ToM BCIO [JIMHHYR H CIOMHYIO
ACTOPHIO Kaskporo sieMeHTa MeHpemeeBcKo#i Tabnmmel OHa mpm-
3BaHA He TOJHKO OYEPTHUTH W BHIABHUTH, HO M CBA3ATH CO CBOHCTBAME
€ro aTOMOB, OT KOTODHIX M 3aBHCHT JKEm3HeHHas cymnsba pleMeHTa.

295



Arademuru B. H. Bepnadcruii (1863—1945) u A. E. Qepcman (1883—1945)—
OCHOBONLONOICHUEU PYCCEOL UWEOAbL 2€0TUMUKOE

Tognmoe omnpepesenre U Pa3BUTHE I'€OXUMUA HOJYIWJA B Halmeh
CTpaHe, I PYCCKUe YUYEeHHIE CHITPANW 3[ECH MCKIIOIUTENHLHEYI0 POJb.
Ilpm sToM GBLIM KOCTHTHYTH TaKde YCIIeXW, 9T0O B MEPOBOH T'€0XH-
MHUYecKO# HayKe COBETCKAs eOXUMUs BIOJHE 3aCIHY:KEeHHO BaHAIA
OYEeTHOE MECTO.

Hauano pyccroit mxoie reoxmMam Grino monokeno B MockoB-
cxkoM ymmBepcuTeTe axagemumramu B. V. Bepmagcxmm m aBTOpOoM
aToit kaErm — A. E. @epcmanom.

Cpemu xuMuKoB m reosioros B Amepuke, ['epmanmu m Hopsernm
cosfanachk CBOs IMK0JA, HO ee PaGOTH HOCHIZ HECKOIBKO WHOM, Go-
Jiee y3KHH XapakTep.

B ocoGenmoctn ciemyer OTMeTHTs TIeojiora u3 Bamummrroma
®panra Hmapxa (1847—1931), wroropsiii B 1908 r. onybumrosam
cBow pabory — «Jlammrie o xmMuu 3emam» («Data of geochemist-
ry»). Huapx 36 mer 3ammMmaics c60poM XWMWYECKMX aHAIW30B IO-
POX W MEHEPAJOB U B CBOeil KHWIe, KPETHYECKN mepepaboraB 3HA-
YETENbHBIH (DaKTHIeCKHH MaTepmal, coerad 0606Imaomue BEIBOKEL
0 cpefHeM XWMHIIECKOM COCTaBe PA3MWIHEIX 36MHEIX IOPOJ W Beek
36MHOW KOpHI B IEJIOM.

Ho Knapk me paccMaTpmeas cBoM JaHHEIE KaK OCHOBY IS H3Y-
YeHus 3eMHEIX IIPOLECCOB.
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Bonpmoe BAWAHEE HA PAasBATHE TeOXUMHUE OKAB3alIM HOPBEeK-
cxue yaensie Morana @orr (1858—1932) m Buxrop Mopun I'oxsa-
muanr (1888 —1947).

@orT HOIOMKEI OCHOBaHEE (U3AKO-XAMWIECKOHX merporpadum,
HMeBIIe# GONpINOe 3HAYWeHWe AN W3YYEHWs MarMaTHYecKHX IpO-
1eccoB ¥ NaBINell IMAPOKEe BO3MOKHOCTH [JIsf HOACUETa XHMHUe-
CKOTO cOCTaBa 3€MHOH KODHL. TecHO CBS3HIBAasl KPHCTALIOrpa@uIo ¢
¢umsmroi Teepaoro texa, B. M. T'orpgmMuaT chirpanr 6oasmyo poas
B 3apOKIEHUH COBPeMEHHOX KPHCTAJIOXUMHUE H CHeNal 0cOO0eHHO
MHOT0 B 00JACTH M3YIeHHWS TeOXWMHH IIyGOKEX 000I0YeK 3eMHOH
ropsl. Illmporo m3BecTHA cepus ero paGor — «3aKOHBI pacIpenene-
Hud XAMUYeCKUX 3JIeMEHTOB B 3eMHOH Kopey.

B oramame or Huapra m Ionpmmmmpara, pyccKas IDKOTA Te0XH-
MHAKOB IIXPOKO UPUMEHsET WAeW TeOXWMNHW IJs Pa3pemeHHusl Ipak-
THYECKAX BOLPOCOB.

Hamm reoxmMmkm BCIOLY CTapalTcsa CJIEeZoBaTh  3aBeTy
M. B. JlomoHOCOBa — BHOCHTH B AHAIU3 OKPY;KAIOMeEeH IPEPOXEHI
«COBET OT MaTeMaTHKu, PU3WKY ¥ XWMUMY, flaBas TaKKe yraybieH-
HEIH reoXxmMmuecKmit amanms mepmommdeckoir cmereMmsl [f. Y. Men-
IeleeBa.

Hpynseiimnm wmcenefoBaTeneM JKWBOML # MeDPTBOX IPHPOJEL,
TBOPIOM HOBBHIX HAYYHEIX TE€UIEHHUH, CO3JATENEM PYCCKO# MUHEDAIO-
THY ¥ MEPOBOY IeOXMMHW sABIAeTCA akageMuk BragmMmup VBamoBma
Bepragcrmii.

Buagmmup VBamoswu Bepmapckmit yumnca ma pmamko-mMareMa-
TrIecKoM aryastere C.-IleTepGyprcKoro yEMBEpCHTETa W OKOHIMII
ero B 1885 r.

Brigaromyrocs pons B KW3HE yEEBEDPCHTETa HIPAl B Te TOMAH
moropoit 1. V1. Menpmenees. to ObuIm IOl pacmBeTa ero TAlAHTA.

H nexmmaM MenpeneeBa mo XWMuwW CTPACTHO MPHCIYIIABAJICA
Moxofoit Bnagmmmp VBamOBEmY, yBIeKaBMHUACA HOBEIMW MEICIAMHA
cBoero yuurens. OH yKe TOIa ONEHHI 3HAYEHHWE HKCIEPHMEHTA B
TOYHOM 3HAHWW.

B arm 3aMeuarenvHEIE TORE GOpbOBI 3a HAYRY OTPOMEOE BIHA-
Hue ma B. Y. Bepragcroro okasan B. B. [loxyuaes. Ha ero nexmmax
B. . Beprapckuit HayImics DOHEMATH 3HAYEHAE TOYHOTO 3HAHEA
7 TOYHOTO METONa WCCIeNOBAHHS.

W3 rmaccmuecroro tpyma [loxkyuaeBa «Pycckmit wepmoszem»
Baagumup ViBamoBE® modepuryn rayGoKyo HAEI O IIOYBe KAK 0CO-
60M eCTeCTBEHHO-HCTOPHIECKOM Tejie, M MHOTHE €ro MEICIN B
OmoTeoXMMuY BOHUKIW LOJ, BAWsAHEHeM Hayudsix mued B. B. loky-
yaesa.

Becy pourmit sxmsmemmBIl nmyts (1863—1945) Brmagmmumpa
VBamoBAYa — 5TO mYTH YHOPHOrO TPYAA W APKOH TBOPIECKOH MEIC-
JIM, OyTh, OTKPHIBAIOIMUI Helble HOBEIE 00jacTH B HayKe W HaMe-
TUBIIEH HOBBIE HAIpAaBJIeHUs eCTeCTBOSHAHWsA B HAIlel cTpame.
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Bragumnp VBamOBHY CHIIPAll OFPOMEYIO POJNb II KaK HCTOPHK
HAayKH, CTABUBIINHA Beer[a MCTOPHISCKUA TPHHOAI W MCTOPHIECKA
METONl B OCHOBY €CTEeCTBO3HAHHS.

U or cBonx y4eHHKOB OH TPe0OBAJ BCerja IIyOOROr0 OCBEINeHHs
ucropum Bompoca. Om rosopmi: «MEI, eCTeCTBOMCHIEITATENH, FOJIK-
HBl YYATBECA y HCTOPHKOB IIYOOKHM MCTOPHIECKEM METOfaM IOHH-
MaHUS NPOILIEIX cyneb genoBegecTBa. TONBKO HCIONB3YS 9TH METO-
ITbI, MBI CMOJKEM CHIeNIaThCsi MCTOPUKAME IHIPHEPOBIN.

ITourm 25 ser sumsum B. U. Bepmapmckoro, ¢ 1890 mo 1911 r.,
OBLIZ cB3aHB ¢ MOCKOBCKUM YHUBEPCHTETOM, THe OH paboran mpo-
deccopoM MUHEpPATOTHE W KPHCTALIOrpadmu.

Hymuao0 crasaTs, 970 mpenogaBanme MuHepagornu B MockoBekoM
yamBepcuTere 10 Bragmmmpa lBamoBWYa OrpaHEYWBAIOCH CKYI-
HHIM omucaEmeM MmHepanoB. Homrexmmu ObIE B Gecmopsxe.
B. U. Bepragckwii He TOIBKO IPUBORWT 3TH KOJIEKIWU B MOPAAOK,
mo oforamaer mX cOOCTBEHHBIME OJKCIOHATAMY, COODAHHEIME BO
BpeMsl MHOTOYHCJICHHBEIX BKCKRypcuil m myremectBmii. OH 09eHB
yacTo myTemecTBOBal mo Poccwm u 3a rpaHmWIel BMecTe CO CBOMMH
YIeHAKAME, IPANABAs 3TEM SKCKypcuAM 60Jablloe 3HAYeHWE B Heie
noaroroBru Oymymux yuensix. B. V. Bepraackmit kopenEEIM 00pa-
B30M IIEPECTPOMI LPENOJaBAHWE MUHEPAJOTHA: BMECTO CyXxoil omd-
CaTeJbHOW AWCOWIIAHEI OH CO3KAJN XWMHIECKYI0 MUHEPAJIOTHI0 Ha
HCTOPHYECKOH OCHOBE M OTAEIBHO Bell KypC KpucTamiorpadud.
Bepraackuit co3gast nepBelil HAYIHEIN MAHEPAJIOTHIECKAN KPYIKOK,
oxBaTEBIMWH Bcex MmHepanoroB Mockeel. Bmecte ¢ TeM oE BBOmmT
B OPAKTHKY CBOWX COTPYAHUKOB W YYE€HWKOB 00g3aTEIBHOE BEIMOJ-
HEHZE HKCIEePUMEHTAILHEIX PadoT mo (PM3WKO-XWMUIECKOMY OIMCA-
HUI0 XVMHAYECKHX COE[WHEHWH W MEHEPANOB, CHIPABIIEe OrPOM-
HyI0 pOJib B felle CO3NAHMS LIKOJIE MUHEPAIOTOB-HATYPAIHCTOB.

Tak BOBHEHKIE MCTOKA pPYCCKOM XWMMIECKO#l MuHepaJoruy,
a 3aTeM ¥ TeOXWMUM, X CO37jajiach OmecTAMas NIKOIA YICHHKOB
B. W. Beprajgckoro — MumHepanoroB-reoxuMukoB B MocKoBCKOM
YHUBEpPCHTETE.

B pesynpTaTe MUpPOKO 3aAyMAHHBIX W MIAHOMEPHBIX MCCIEMO-
BaHWH ¥ O3HAKOMIEHAsS C MHOTOYWCICHHBIMH MECTOPOKACHUSIMHE
pasawunsix MuHEepanoB B 1906 r. mosBiseTcs HepBHIA BHIIYCK ero
MHOTOTOMHOIO m3fganmsa — «OIEIT OOuCcaTeIbHON MHHEDPAJOTHEY —
dyHETaMeHTaNIBHOTO KIACCAYECKOTO TPY/A M0 MUHEPAJOTHH, OKOH-
gerroro B 1918 r.

B 1909 r. Baagmvup ViBamoBmu Beprmapckuit Gein msGpan meit-
CTBUTENbHEIM dYleRoM AKagemmu HayK. B 1911 r. om mepeesszaer
B IleTepOypr.

Haugasca uoBelil sTam ero ;Ku3HW; eca:m mepsile 20 meT GbLIn
I'OflaMH CO3MAHUA HOBOH HAYUYHOM IIKOXEI, TO HOCHELYIOIHe TOIEl —
neTepOypPreKoro mepwona — OBLIM TOZAMHE KPYIIHONW OPraHM3allmoH-
HOIl W HaygYHOH paGoTHL
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Ilepexon sTOT OBLT OTHIONL He JerxkmM. Bragmmup HBanosnw
goaro ckyuam mo Mockse. OE oTkasamca OT mefarormdecKoil jes-
TEIBLHOCTH W CTPEMEICH BCENEN0 OTHATHCSI HAYIHO-HCCIe0BaTelb-
¢Kolt pabore, cocpefoTOYNBAs ee B cTeHaX AkameMum Hayk. Brapm-
mup ViBaHOBHY Bommel B AKajeMmio TOT/a, KOT/ia Te0JIOorusa BOSIIAB-
nanack A. II. HapumackuM — BenrmwaiimuM PYCCKHEM YIEHEIM, IIO-
JOKABIIEM HAYAJI0 H3yUeHHIO TeOJOTMYECKOTO cTpoerHms Pycckoi
PABHUHEL.

B. 1. Beprajckuit MupPOKO TPOBORUT CHEKTPOCKOIMIECKHE HC-
CIeOBAHMUA PACHPOCTPAHEHWS PENKAX W PACCETHHBEIX XHMHAYECKAX
3JIeMeHTOB B IOPOJaX W MuHepanax Pocchy m mePBEIM HORHSI BO-
Ipoc 0 HeoGXOAWMOCTH IMHPOKOTO, MIAHOMEPHOTO H3YYeHHs sBIIe-
nui pagmoaKTHBHOCTH HA Teppuropmm Poccmm.

B 1922 r. BMecte ¢ axamemmxoMm B. I'. XiommeriM oH cosman
PagmeBniit mmcruTyT, rae Obina paspaboTaHA TOYHAS METOITHEKA
OIpeJielieENsI BO3pacTa TOPHEIX IIOPOJ IO CBUHIY W TeJHIO.

Kax GyaTro ceromHa 8BYYaT CJIOBA, CKA3aHHBIe BiragmMmpom
Vlsamosmuem: «MBl mOAXORMM K BeJIWKOMY LEDPEBOPOTY B JHUSHHA
9e0BEeYeCcTBa, ¢ KOTOPHIM He MOJKET CPABHHATHCS Bce, UM DPaHBIIE
mepexnToe. Hemanexo BpeMs, KOTla 9eJI0OBEK LOJYYUT B CBOH PYKHA
ATOMHYI0 HEPTrHi0, TAKO! MCTOYHWK CHJIBI, KOTOPHIA HACT eMy BO3-
MOKHOCTH CTPOHTDH CBOI0 JKHM3HEL, KK OH 3aX0UeT. ITO MOMKET CIy-
4uThCA B ONmKalOIme TOMBI, MOMET CIYyYUTHCA depes croxerme. Ho
SICHO, 9TO 3TO AOJKHO ObITh. GyMeeT Jim 4ellOBEK BOCHIOIB30BATBCH
TOH cmioil, HaNpaBUTh ee HAa A00pO, a He HA CAMOYHWYTOMKeHHE?
Hopoc nm 0oH [0 yMEHWS WCHONB30BATH TY CHIY, KOTOPYIO HEm3-
0eHO MONIKHA JAaTh eMy HayKa? YdueHble He [JOJIKHB 3aKPHIBATH
riia3a Ha BOBMOJKHBIe HOCHENCTBUsS WX HAYYHON paboTH, HAYTHOTO
npomecca. OmHm MOMHEBL ce6A YYBCTBOBATH OTBETCTBOHHEIME 32
mocueficTBuA uxX OTKpbiTHd. OHEW MOMIKHBL CBA34TH CBOIO pPaGoTy
¢ nydmel opraEm3anueil Bcero gexopedectBay. («Oguepkm m pedn»,
1922 r.)

B pesyxnnrare oH cO3FaeT B HayKe HOBOE, PALMOTEOJOTHIECKOE
HaOpaBJeHWe, a pajmeBsle PadOTHl IONYIAT GONBINON HAYIHEIR
pasmax. HecronbKo mosfHee OH HAYMHAET IEYATAHNE MHOTOTOM-
Horo TpyAa — «Mcropus MmeepanoB 3eMHO# Kopsl» (1923—1936),
OPeACTABIAIEr0 HCKIOIATENIbEER HayInslil maTepec. K coma-
JeHNI0, TPYK 3TOT OCTAJCS HE3aKOHYEHHEBIM. B 3TO e BpeMs OH
CBOAUT B €WHOE Iiel0e CBOM 3aMedYaTelbHBIe IeOXHMUIecKHe HIel
u m3faeT KEUry non HasBasmeM «Ouepxnm reoxmvumy (1927—1934).

B cBoem Tpyme BragmMump ViBamosww mowrasan Ha psAje oTAelIb-
HEIX 9JIeMeHATOB, KaK BajKHO OTOMTH OT CTApoil TOYKW 3PEeHUS H3-
VIeHUS MIHEPAJIOB KAK CIOKHBIX MONEKYN U IEePEedTH K H3YIeHHIO
aToMa W ero myTeil MUIpanuu B 3eMile I KOCMOCE.

B 1929 r. om cosgaer B AkajeMan Hayk BmoreoxmMmuecKyo la-
GopaTopmi0 W CTAHOBUTCA OCHOBONOJOMHHKOM HOBOH BeTBH
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reOXMMHUT — GHOreoXuMuu, ITa HAYKA 3aHUMAETCS M3YUCHUEM XH-
MHAYECKOIO COCTABA JKUBLIX OPTAHH3MOB WM YUYACTHUS ;RUBOTO BEI[eCT-
Ba 7 MPOJYKTOB €r0 Pa3jOsKeHHs B IPOIeCCaX METPALUH, PACIpeme-
JIeHNS, PACCeSHAA W HAKOIUIEHAs XMMMUECKUX IEMEHTOB B 3€MHOH
Kope.

B 1935 r. Axagemms mayk Obiia nepesefiena B Mocksy. Hanm-
Gonblliee BEUMAHWE BO BTOPOH MOCKOBCKEN TMEPHON CBOEH HeaTelh-
moctm (1935—1945) B. U. Beprapcruit ynensier paboram Bmoreo-
XUMUYECKO# JaGopaTOPHE; OH BeIeT UCCIEHOBAHMA IO GHOXEMUYeE-
CKOH ponm yriepoja, QJIOMWHAH, TATAHA W CTABAT BOIPOC O Heo6-
XOMUMOCTH CO3JAHUA IeOXAMEAYIECKON KapThl OGmoc(ep .

Bonee cra mer Tomy Hasap OBIIO CKA3aHO CIOBO «TEOXWMHSY,
HO0 HACTOAINAs TeOXUMNIECKAasd HAyKa PORMIACH JWIIL B IOCIEIHUE
30 ;er, B rombl HOBEIX GYPHBEIX MCKAHHN; W HA 9TOM TYTH 0CO0YI0
poJib Wrpaja W HTPaeT ceHvac COBETCKAs HAYKA, KOTOPAA CMeJo
AfeT BOEPef, Pa3BMBasg HOBEIE OTPACIM 3HAHWS, W B CBOHX [JOCTH-
IKEHASX U yCTPEMIEHAAX COIETAET TEOPHIO ¢ IPAKTHKOM.



RAR JABAJHCHD HASBAHMA
XHMHYECRHM 9JEMEHTAM H MHUHEPAJAM?

0T BOIOPOC, KOTOPHIA BCEX HAC JOJIKEH WHTEPeCOBATH.

Benr Hemerxo 3amOMIUTH COTHH W THICAYY PA3HEIX Ha-

3BAHMA BIEMEHTOB, MIHEPAJIOB, TOPHBIX IOPON. A eCiE
OBl Y3HATH CMBICI KaKIOr0 HA3BAHMSA,— IOKAIYH, 3aHOMHATE GBLIO
OBl Jerde.

Moszer ObITh, KOMY-HEOYOL U3 YUTATENeH HOMANANach B PYKMA
Moa xHMKKA «BocmoMmEamwsa o KaMHe», I'ie HPHBORATCS IIYyTOU-
HBIfl pacCKas O TOM, KaK [AaBaJUCh HA3BAHUA HOBBIM MUHEpajaM
U HOBEIM cTaHmEAM HupoBckoil sxemnesuoii goporu. Ocobenno GuIn
BBICMESIHEI TaM CTAPHIE JKeIe3HONOPOKHAKH, KOTOPEIe HA3BAJIM, Ha-
npuMep, CTAHOHI0 AQPEKAHZA TONBKO IIOTOMY, UTO OHH HOPHEXau
TYHAa B OYeHBb ;KapKuit, Kak B Adpure, HeHS.

[lpyryio crammuio HasBajw THTAHOM, XOTA OKOJO Hee HHTITE
He OBLITO HAf{eHO HHU cjiela PY[ STOTO MeTaJLia.

OpgHako Hago CO3HATHCA, YTO TAK MOCTYIANH HE TONBKO HATIM
CTapele JKENe3HONOPOKHAKA,— TaK IOCTYOANW W IMOCTYHAKT XW-
MUKN ¥ MUHEpPAIOr#, KOTHA OTKPHIBAIOT YTO-TM00 HOBOE: KayKEBIT
OaeT Ha3BaHWe, KAaKoe 3aX04eT; a MeKNYy TeM HaM cefigac Opu—
XORWTCS TOYHO 3AaNOMUHATEH 3TH HasBammd. llpaBpma, B XuMmm 3TO
IpoIe — TaM BCEero M3BECTHO OKOJIO COTHA XWMWYECKEX DIEeMEeHTOB,
KOTOPHIM W Hamo OBIO UpPUAYMAaTh Has3BaHWA. MHOTO cloKHee
00CTOWT [es0 B MWHEPANOTWH, Ife YKe celfidac MBI 3HAEM OKOJO
TpexX THICAY MHUHEPAJOB, Ma KaMIblil rojl OTKPHIBAETCA ABAIATH-
TPUANATL HOBHEIX. [laBailiTe ke pasbepeM cHAaYala HA3BAaHUA TeX
XAMHYECKUX DIEMEHTOB, HA KOTOPHIX HOCTPOEHA BCS XUMWYECKAS
HayKa; M3 OEPBHX OYKB 5THX HA3BAHWN Ha JIATHHCKOM SI3BIKe
I cocTaBmiImch xmMmmdeckue smaurd: Fe («peppym» — «wxeneso»),
As («apceHHKYM» — MBIMBAKY) U TaK fajee. Jame ®H OXOTHEE
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BCEr0 XMMHUKH W F€OXMMWKE HA3HIBANH BHOBH OTKPEITHIE 3JIEMEHTHI
10 HA3BAHUIO TO¥ CTPAHBI WJIW TOPOJA, THe OBLIO CHeNaH0 OTKPHITHE
HJIW THe BIepBHie OBII0 HAUNEHO COeNXHEHHe NAHHOTO BEMIECTBA.

Jlna mac DO3TOMY COBePIIEHHO HOHATHE TaKWe HA3BAHHUS, KAK
eBpoNmil, repMaEmit, rainuii (0T cTapmEHOro Ha3BaHusa Dpanmmum —
Tannun), crkagpmit (CKanEZEHEABUS), WX XOPOIIO MOYKHO 3aIIOMHUTE,
HO ropasfo XysKe ¢ OPYTEMEA HA3BAHMAMM, B KOTOPHIX HCIIONB30-
BaHBl KakwWe-iumb0 [peBHAe HAWMEHOBAHWA CTPAH HUIW TOPOMOB.
Nuorga oYeHs TPYRHO HOTAfAThCA, OTKYAA OPOWBOILIN HA3BAHHS.

Tax, xorma B 1924 r. B KomeHrarese OTKpPBUIN HOBBIM 3JEMEHT,
ero Hassajgum ragEEmEM, IO CTAPOMY, HHKOMY He H3BECTHOMY
masBammio cronmmsl [lammm. IlomoGmbIM e ofpasoM mamo Hassa-
HIT€ JIOTENHUI0, KOTOPELA MONYIWI CBOE UM [0 JPeBHEMY HA3BAHUIO
Tlapmxa. Merann Tyaumit modydmsa cBoe WMs OT CTAaporo CKAaHLO-
maBcKoro massamms IIsenuw w Hopsernm.

Meraxn pyrenuit, KoTopsiit O Halimen y Hac B KHasanm xmMmn-
koM P. KrmaycoM, momyumsn cBoe mMa B YecTh Pocemm, HO, K COMa-
JIeHHI0, MAOTHE [ajKke ONBITHEIE XAMWKHA He [JOrafbIBAIOTCHd, ITY
TEPMUH (PYTEHUA» 03HATAET «PYCCKHEY.

Ouenr mWHTEpPECHO TO, YTO HPOMBOMLIO ¢ ONHON MONEBOMIIATO-
Boit Kombpio OKojgo Croxromsma B IllBemwm; merMaTmToBas KHIA
Hrrepbm mama orpoMHOe KOJIMYECTBO HOBBIX HIEMEHTOB, W W3 pas-
JUYHEIX BAPHAHTOB ee WMEHW HONYIWIWCH HA3BAHUA: (UTTepOmit»,
«HTTPEA», «3pOmity m «Tepbmity. O4eHEL MHOTO HA3BAHUI XWUMHIe-
CRUX 3IEeMEHTOB JAHO OBIJIO HA OCHOBAHWA WX (U3MICCKAX M XHMIH-
9ECKUX CBOMCTB. JTO Kasajoch OBI 0ojiee PANEOHANBHEIM, HO TaKHE
Ha3BaHWS HeNalOTCsd NOHATHBIMA ¥ 3aNOMAHAIOTCA JIMIOb TEMH, KTO
XODOIIO 3HAET HPEBHEIPEUeCKUH WM JATHHCKHAN A3HIK.

Tark Kak medbIfl PAX XUMHYECKHX DIEMEHTOB OBLI OTKpPHIT Ha
OCIOBAHWY I[BETHHIX JHHWI B CHEKTPOCKOLDE, TO OHW HONYIHIH
Ha3BaHWe N0 IBeTy JTUX JWHWH: WHAWA — 00 cuHEH IWHWH,
nesdit — o Ja30peBo-cHHEH, pyOMAmWil — MO KpacHOM, TaJImi —
10 3eJeHOH. [[pyrue sneMeHTH HOJIYYWIA HA3BaHHE LO IBETY CBOUX
coJiefl, HaIpUMep XPOM — OT IPEYECKOr0 CIOBA «IBET» — OJaroma-
pd ADKOH OKpacKe XDOMOBHEIX coleil, mam mpmauit — Giarogaps
mecTpoil KApTHHE MEePEIMBIATHIX MBETOB COJEH 5TOT0 MeTalia.

OueHp MHOIWe XHMHKHI, YBIeKaBIIAeCs ACTPOHOMHUel, Ha3BauIn
OJleMeHTHI IIO IJIaHeTaM WJIX 3Be3faM. TaKoBH Has3BaHHA YpaHa,
HaJIafusi, Mepds, TeLIypa, celleHa W reims. TOIbBKO HOCIeTHee
Ha3BaHMe mMeeT eme 6Oodee TIYOOKHWH CMEBICH, TAK Kak Tejmii
(«reamocy — «conmme») GBI OTKPHIT BuepBhie Ha Coamme.

Eme 6orsmee xoJmuecTBO IMEH FAHO OBLIO B YeCTH OOTOB @ 00-
IrUHb peBHET0 Mupa. Taw, Bamapguit ObLI HAa3BaH B YeCTh OOTHHH,
K00alIbT W HEKeNb — BpPeAHBIE COYTHHKN cepeGpAHBIX Py — LOIY-
YUYW CBOM HA3BAHUA OT 3IbIX T'HOMOB, AKOOHI KMBIINX B CAKCOH-
CKUX PYIHEKAX.
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Hassamma — ramTan, amobmii, TuTag n Topuit — 6e3 ocobo riy-
©OOKHX OCHOBAaHWI1 OBLIM B3ATH U3 HMEH JApeBHe# Mm@oJormi.
‘CypeMa B cpefHEE BeKa HA3HBAJNACh AHTEMYAaHOM, UTO, BCETO Be-
pOATHEe, IPOUCXOTAT OT TIPEYECKOT0 CJIOBA «IBETEI», TaK Kak
KPHCTAJJIBl CYPBMSHOIO GliecKa IPynmuApYTCA B OYIKH, HAIOMHE-
HAIOIWe OBeTH cloxHEONBeTHEIX pacrenmit. Ilo mpyroi sxe Bepcmnm,
AHTEMYaH MPOUCXOAAT OT CJOBA (IPOTEBOMOHAINECKWH», AKOOGEI
IOTOMY, 9TO CyphbMa OKAa3BIBAGT BpPEJHOE BIHAHEE HA 3aTBODHHIE-
cruii Kyx MomHaxoB. ['0pa3go MeHbIIe BHEMAHHA OBLIO yHeJeHO
KPYHOEBIM MEDOBHIM HMeHaM yUeHHIX-mcciefoBareneir. B wects
¢urackoro npodeccopa 0. l'agonmEa HasBam MuEHEpAJT IajOIAHAT, &
0 MUHepaly — U 3JIeMeHT rafgoluEHi.

Haspamme caMapmsa @DpoW30miI0 OT MAHEpama, B KOTOPOM
OH OBLI OTKPHIT,— CAMAapCKHUTA, BIEPBEIE HalfeHHOr0 B HIBMeH-
CKEX Topax Ha Ypale I HAa3BAHHOTO B decTh mmKemepa Camap-
CKOTO.

PyreEnii m camapmii — iBa 5ileMEHTa, HA3BAHUA KOTOPEHIX
AMEIOT YHCTO PYCCKOE HPOMCXOKICHUE.

Opmaxo, DOMEMO BCeX 3THX CJIOKHEIX H Majlo 000CHOBAHHEIX
Ha3BaHEH, OKOJIO TPHANATA XAMUIECKAX DICMEHTOB HMEIOT B KOPHE
CBOMX MMEH pasim4HEIe NpeBHEE apabckwme, MHAWHACKAE WM JATHH-
CKWe CJOBA.

Mpuoro cmopoB, BBEISHIBAET NIPOUCXOKAEHHE CIOB: 30J0TO
(aypyMm), cBuHern (miaroMOyM), MBIMBAK (apCEHHKYM) U JD.

Bu BunmTe, KaKoil xaoc m Kako# Gecmopspok! 'peveckue, apab-
CKMe, WHAUiCKWe, HOepCHAACKHEe, JTATHHCKWe, CIABAHCKHE KODHH,
Gorm, GOrmHEM, 3Be3[Hl, WJIAHETH, TOPOJA, CTPAHE], (aMAIUA — Ya-
¢T0 0e3 BCAKOTO TOPSAAKA U IITyOOKOH MEBICITH.

IlpaBga, ObliM MONBITKE BBECTH HEKOTODHIN MOPATSOK B CHCTEMY

Ha3BaHUY BJIEMEHTOB, HO
l OOCHENHEX TaK Malio, 9TO
sToro me ctouT Aenars. Co-
BCeM [PYro# BOIPOC — Ha-
3BAHHA MEHEDAJOB.

31ech TeOXUMUK W MH-
HEepasor TOJKHBI KOPEHHEIM
o0pazoM H3MEHHTH CBOIO
OPaKTHRY: BeOb KaKAHI
rofi OPHUXOJUTCA HABHIBATH
CBEIIIE 25 HOBBIX MHHEpa-
0B, a MeAy TeM passe
MOKHO [OUOYCTHTH, YTOOH
TaKme COeJUHEHHs, KaK
naypart, OBLIN HA3BAHEL MME-
HeM HEBeCTHl XHMHAKA —
Jlaypsi, 9TOGBI WENBIH PsT,
Croubrum, wau cypomaroii Gaeck MHEHEpPalloB OBLI HAa3BaH W3
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BEPHONIOJJAHHUYECKHAX GyBCTB B
YecTh Pa3HEIX KHA3e# m rpa-
¢0B, KOTOPEIE HMKAKOTLO OTHO-
IMeHUsT K MUHepajaM He HMe-
Jam, HanmpmMmep, yBaposuT. Ha-
KOHeIl, HEeKOTOphle Ia3BaHud
TaK HeJlembl, YTO HX C TPYAOM
MOJKeT BBITOBOPHTH HAII ABHIK,
HampmMep, aMuamrabemT, Ha-
3BaHHBIH II0 MECTHOCTH, Tfi¢ OH
0o mainen,— uwa Majaracka-
pe. HasBamms wmmmepamos —
HHTepPeCHeHIIAs CTPaHUNA u3
HCTOPEY MUHEPAJOIHA H XH-
muu. [lo cux mop eme faieKo
HE HN3BECTHO NPOUCXOKAEHUE
pAfda Ha3BAaHWH MUHEPANOB, 1

Tonas us mecmopoycderus Mypsunku

MHOTHE U3 HUX HMeIT cBon KopHm B apeBreit Wapmuwm, Ermnre mnm
Tlepcun. Ilepcms momapmna mac Ompiodoii m maympymoM (cMa-
parmoMm), mpeBHss [pemus — TomasoM u rpaEatoM. Mepgma — py-
onmOM, canupoM W TYPMAJIMHOM.

Ouens GoibIIOe KOJAMYECTBO MIHEPAIOB OHIIO0 HA3BAHO IO MECTY
nx HaxomgeHHd. Tak, HaM, COBETCKEM JIOAAM, XOPOIIO H3BECTHEI
v DoHATHEHI HasBamma: «masMenuty (MnpMenckme ropsl Ha IO:xEOM
VYpane), «6aitkamnty (osepo Baiikan), «mypmammt» (Mypmanckas

Kpucmaans, Easvyuma
(ussecmrkoeozo wnama)

obmacts). Ho camoe mns mac mH-
TepecHOe Ha3BaHme ¢BazaHno ¢ Mo-
CKBO¥ — 3TO MOCKOBHUT, WJIH MY-
CKOBOT, B3HAMEHHATAA KajWeBasg
CIIOfla, Wrpalolmas CToNb 00Jb-
Y0 POJE B HIEKTPOIMPOMBINIICH-
mocra. OveHr MHOro Ha3BaHEHA
JAHO B Y€CTh M3BECTHEIX HCCIEM0-
BaTesell, KPYUHEIX XUMUKOB W MH-
HepaJioroB. YUOMAHEM IIeejmT,
Ha3BAHHEIA TAK B 9€CTH N3BECTHO-
ro meefckoro xumuka Illeexne, ré-
TAT — B 9€CTh II09Ta W MUHEpa-
nora I'ére, mw Xopomio 3HAKOMEIE
HAM MEHJIeJI€EBUT W BEPHAJCKHT.

YiaugsIME Hamo OpPH3HATH A
Ha3BaHWsA, JAHAEEe MIHEDPAJIaM Ha
OCHOBAHNY TX I[BETA, HO TYT OO~
HO M TIOHHMAHWs HA3BAHHSA
HY#KHO 3HATH JATHHCKU MIm Tpe-
vyecKuil A3BIK. TaKOBEl HAIIpIMe,
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axBaMapuH (OBeTa MOPCKOH BOJEI), aypHIHTMeHT (OKpacka 30-
nora), Jdedmur (0T Tpedeckoro ciroa — «Oexslii» ), KpmoamtT (OT
IpeYecKoro CI0Ba — «lIef»), meJecTHH (0T IATHHCKOIO CJIOBA —
«He00Y).

Ogennr MHOTWe HA3BAaHWA NPOUCXONAT OT PUBUYIECKAX H XHMH-
9YEeCKUX CBOHCTB MEHEpANOB. Tak, 6recKaMy HA3BIBAIOTCSI MAHePAJHl
cepebpomoo6HEIe, KoONdeJadaM: — MefHO- WIH OGPOH30I0ON00HELe,
IMIOaTaMu — MUHepaXbl, KOTOpPEIe 00NamaloT CHOCOGHOCTHIO pacKa-
IBBATECA IO HEKOTOPHIM HAUpPAaBIeHAAM (COAXHOCTHIO), 0OMaHKA-
MU — TaKde MUHEpaJsl, KOTOPEIe CONep:KaT MeTalll, 0 IeM TPYAHO
morajaTthcs mo mx oOMamumBoMy BHemmHeMy Buay. HexoTopble Mm-
Hepasbl Ha3EIBAIOTCSA CMOJKAMHE II0 MX CXOJICTBY €O CMONKAMT,

AnMaz monyYmn HasBaHWE 'OT TPEYECKOr0 CIOBA «ajaMach,
TO €CTh «HEIPEeOJOJWMEINY, «HEHOOENUMEIN», «HECOKPYMIMMELLY.
Haxomen, meixp3s He HPW3HATH, YTO MHOTHE MHEHEPAJH TOJIYIWIH
OpaBANBbHOE HA3BAHME IO TeM XAMHYeCKUM B3IeMeHTaM, KOTOPHIE
IPeEMYIMeCTBEHEHO BXOHAT B HX €OCTaB. TaKoBEl, HampuMep, ¢oc-
opur, KadpOuT, BoNbdpaMmuT, MOIEOTEHAT ¥ AP.

Ho ecty psapg massamumi, BEISEIBAOIMUX 0coOblit muTepec. C He-
KOTOPBIME M3 HUX CBS3aHHI IeJBle JEeTeHNbl; CMBICI APYIHX CKpHI-
BaeTcsA B Helpax jaboparTopmit anxmMmKoB. Tak, acGecT HDOXydImI
CBoe Ha3BaHEE OT IPeIECKOTO0 CJI0Ba «HecropaeMbriy. Hedppur 065-
3aH CBOMM HA3BaHWEM CPeIHEBEKOBOMY 3a0IyKIeHNIO, 9T0 OH 6YITO
Obt maneumBaer Oome3Hm moder. DeHAKAT — «IKEBBHIIY — HA3BAH
TaK HOTOMY, 9TO eI'0 KpacuBas BUHHO-KPAacHAs OKpacKa mcue3aeT HA
COJIHIE Yepe3 HeCKOIHKO TaACOB.

AnarwuT, ninm «oOMaHIIEKY, Ha3BaH TAK LOTOMY, 9TO e€ro TPYi-
HO OTJMYUTEL OT JAPYrUX MHAHEDANOB; W, HAKOHEN, aMETUCT HOCHT
CBOe HAa3BaHHE eIMe CO CPefHWX BEKOB, KOIM[a eMy NPHIACHBAJIY
TAWHCTBEHHOE CBOMCTBO CJIY;KHUTH 3AIMATON OT HbIHCTBA.

Bol BumwTe M3 HAMEro KPATKOTO ONWCAHOS, KaK CJIOKHO CKIA-
JBIBAIOTCS HAB3BAHWS MUHEPAJOB.

Heymenn menb3s BHecTH MOPANOK B 3T0 fAeino? Heymenn
HeJb3S CO3[ATH TAKYI0 MEMAYHAPOOHYID KOMHCCHIO, KOTOpas
yTBep:Kmana OBl HA3BAHUWSA HOBBIX MUHEPANOB, 3a60TACH O TOM, YTO-
OBl OHE CBOHM CMEICIIOM OTBEUAJIH CBOHCTBAM MUHEpAJa, 4TOOBI HX
6BLI0 JEeTKO BaIOMHHUTH, I9TOOBI caM¥ HA3BAHWS CO3NABAIHA HEKOTO-
PYI0 CHCTEMY M KIACCE(UIUPOBANA COTHE ¥ THCAIN MAHEPAIBHBIX
BAXOB?

Mo gymaem, 4To B OyAyIeM HBIIHOM pPacBeTe XMMHIECKEX
7 TeOXHMHUYeCKAX HAYK HaffeTcs MeCTO W HAIIeMY MaleHbKOMY
OPeANOKeHAI0 — MOTYyMaTh O TOM, Y4TOOBI HE MYYHWTHh MIKOIBHIKA
U CTYHEHTA [JIAHHEIMHU, TPYAHO 3a0OMWHAEMBIMYZ, HENOHSATHBIMU
Ha3BaHMAMH, a NABATh HA3BAHUsA, TECHO CBSI3AaHHEIE C XapaKTep-
HBEIME CBOHCTBAMZ KaMH.
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XHMHA H TEOXMMHAA B HAIIIM THHU

Bl JKABEM C BaMd B TOJBl HCKIIOIATENBHBIX JOCTHMKE-
HEU# (QH3UKA W XAMUAH.
Crapblil MeTaJl — Kejie30 — HAYWHAET 3aMEHITHCH
IPYTUME WJIH COYeTATHCA ¢ MENBIM PsIAoM peguafimmx MeTajimde-
CKAX BeIecTB.

CrnosKEBIe cOeIUHEHMsA KpeMHHUA B cTekie, gapdope, Kupnmde,
0eTOHE W OLTAKAX OPHXONAT HA CMEHY CTAPHIM JKeJe3HBIM KOH-
CTPYKIEAM LIPOMIIOLO.

OprammdecKas XWMUS — XAMUsS YTIepOAa — NOCTHIIA 3a IO-
cleOHEe TONE TPAHJAO3HBIX YCIeXOB, m Goxpmue pabpmiu u 3a-
BOIBI y#Ke 3aMEHWJIH OTPOMHEBIE TOJSA WHIWIO W KAYYYKOBBIe IIAH-
Tarum.

Ha »tmx ¢abpmrax # 3aBOJAaX IPOMBBORATCH CHHTETHIGCKEA
Kay9yK W KpPAacKW H3 IPOJYKTOB IE€PerOHKH YIisA, KOTOPHle YiKe
ceffuac He TONBKO 3aMEHSIOT IIPHPOJHEIe PACTHTENbHEIE KPACKH, HO
¥ JaloT 3HAYATENLHO Goliee MHPOKYIO TaMMY IBETOB.

JleficTBUTENBHO, BeCh MAD HAeT IO NYyTH XWMH3AaOWN HAYKH,
X03AMCTBA W JKU3HM. XEMHUsL IPOHUKAET BO BCE MENOYN Hame# 06BI-
JeHHOH >KM3HE, BO BCe YACTHOCTY CIOKHEHIIero ammapara Ipo-
MBIIIJIEHHOI0 HPOM3BONCTBA.

U wmomATHO, UTO BMecTe C BTOM XWMHW3am@el mpeT Bce Oolee
7 Gojlee MHPOKOe M3YyIeHWe HPEPOFHEIX 60TaTCTB W MAHEPAIBHOIO
CHIPBS, HYKHOTO B OIPOMHEBIX KOJHIECTBAX A X03dHCTBA W IPO-
MBIIICHHOCTH.

T'eoXmMHS TeCHO CIIIeTaeTcd ¢ XHMHEEH, 1 HepeJKOo TPYAHO IIpo-
BECTH T'DAHUIEI MeKIY STHMHU ABYMs AMCHUIIAHAME.

Cosmamme cHeOUANBHEEIX HAYYIHO-HCCIEOBATEIBCKAX HWHCTHATY~
T70B m nabopaTopmil sBlseTcs ceiiac OCHOBOM DPas3BUTHA XAMHUYeE-
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CKOM ODOMBIMINEHHOCTH; W MBI ¢ OXArofapHOCTHI BCIOMHHAEM
CJIOBA 3HAMeEHHMTOro ()paEmysckoro yguemoro-6moxora Ilacrepa, wo-
topsiit eme B 1860 r. rosopma:

«fI ymousiio Bac, ymeasiite Gojbllle BHUMAHES CBAIMEHELIM y0e-
JHUINAM, HMeHyeMbIM xaboparopusamu. Hacrampaiite, 4To0bl ZX
66110 Oombmie ¥ 94TOGHI OHM OblnE Jydme 000pymoBambl. Bems 370
XpaMbl Hamero OymyImero, Hamero 0oraTcTBa u GJaroCOCTOSHHUAN.

Ilocne Benuroit OxTsa0phckoit cOMUAanmCTAYIECKON PEBOJIONAN
B Hamlell cTpaHe IMHUPOKO Pa3BepHYNIACH CeTh HAYIHO-HCCIE0Ba-
TEIbCKUX MHCTUTYTOB, PABOTAIOMAX B 00JACTH XWMUM.

Brinm co3maEsl MomHbIE CHEMUATBHEIE XUMAYECKAE HHCTATYTHL.
Muorme =3 mmx paforanm ¥ HaJ FeOXEMHYeCKHMH UpoGieMaMd.
OpEm ¢ ycmexoM PasBHBANA TEXHOJOTHYECKHE CXEMBl HCIIOIb30Ba-
ansd anlOMIHEEMBIX DPYJ, ApyTue OmecraAme paspemianu IpoGIeMEl
#CO0NB30BaEYs 60pa M ero KapOmoB, a TPeThH IMHPOKO PAa3BHBAIIN
paboTy IO M3YUeHHUIO COJNedl HAIMMX MECTOPOMKIeHHWI W paAma 9Sie-
MEHTOB — PeKAX 3eMenb, IIATHHE, B30II0TA, HWOGHS, TAHTAIA,
HEKeNd ’ [p.

Cospasenit  gua paspaGoTkm Gosee cHeOWANBHEIX npoblieM
reosorum 'eoxmMmmueckmit mucTtmTyT Axamemumm mayk GCCP umpo-
Bell TeJulii pAR WCCIefOBAHHA; W B pe3yabrare pafoT 3TOrO
ZEHCTATYTA OBLIO 3aJ0KEHO OCHOBAHUE KOJIEKTHBHOM TEeOXUMHU-
gecKO#d MBICJIM B HAIIed cTpaHe.

B MenpeneeBckoM obImectBe, OPOMONIKAIOMEM CIABHEIEC TPAIH-
mam Pyccxoro (u3mKo-XxmMmaecKoro o0ImecTBa, MIHPOKO IPOBO-
O7TCs IPOMAaraHfa XuMwaecKux wupeit; MeHjereeBckoe 0OI[ECTBO
00BeUHASET B CBOUX YYPEKACHUAX M (PUIMATAX HECKOIBKO THICAY
geyioBeK.

Henp3s me ymoMAHYTH 30ech I 0 BcecoonsHoOM MmHepamormde-
cKoM obmecTre, ocEoBarHOM B Ilerepbypre B 1817 r. u mo cmx mop
YHTEHCHBHO pa3pabaTsiBaoImeM npo6ieMEl MEHEDAJIOTAH, LETPO-
rpadud I yYeHHS O IIONE3HBIX HCKONAEMEIX.

Teoxwmuss modyYmma mupokoe oO0IIecTBeHHOe NIPA3HAHHE,
¥ re0XMMHAYECKAsl MBICIH CTAlla IPOHUKATEL BO BCe HAYUYHEIE TPYMIBI
FI0 W3YYeHWIO MOJE3HBIX MCKONAEMEIX.

Oprn 73 mamEX XWMAKOB LOJCYHWTAN, 9TO 34 MOCIHENHHE TPH-
NOATH JIeT B jKYPHANAX HANEYATAHO CBHINIE MUJUIMOHA HAYYHBIX pa-
BOT 10 XUMUIECKAM NWCHUIIAHAM; IPHE HTOM TOJBKO 3a MOCIEIHUE
ropsl 4mcio Haygeeix pabor mo xmMmm gmoctmraer 60—80 TeIcad.
Hnsa toro 4TobBl CIERWTH 3a BCeil BHTOH OTPOMHOM IHTEPaTypoH,
CYIIEeCTBYIOT cIeqUajbHEIE KYDPHAJB, KOTOpHEe pedepupyioT Bce
CTaThH, BHIXOMAMIME BO BCeM MUpe W medaraimumecs 0Oolee IeM
Ha TPHANATH M3BIKAX, [OYTHE B TpPeX THCAIAX XUMAIECKEX
KYDPHAJIOB,

Opmaxo, KOrjfla MbI FOBODEM O MHOTOYHCIEHHBIX HCCIEA0Ba-
PHUAX NpPOM3BEIEHHHIX 3a NOCHefHEHEe TOASl, MBI He [JOJIKHH
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3a0bIBaTh, YTO HOJABIAIOMAS MX YACTH OTHOCUTCH K COeNMHEeHHAM
yIiepofa, d9To OYeHb OOJbINOe KOJIMYECTBO OTHOCHTCH K UHCTO
TeXHAYECKEM Ipo0ieMaM, W TOJBKO OKOJO ABYX IPOIEHTOB paboT
croAT Gnmie K mpobieMaM TeOXEMUH, K BOOPOCAM H3YIeHHS BeIe-
CTBA B BeMHOH KOpe, €r0 PacOpOCTPAHEHWs, MUTPANNU, CTPOEHHI,
ero cogeranwsa @ 00pAa30BAHEA B PyNax TeX KOHIEHTpAIWi, Ha KO-
TOPHIX paboTaer HAmAa OPOMBIMIIEHHOCTE.

B cBsasm ¢ pocrom mHayumHOH paGoTHl B HAYYHO-HCCHENOBATENE~
CKEX WHCTUTYTaX, OOIMECTBEHHEBIX OOBENWHEHWSX W C PA3BUTHEM
M3TATeNbCKON eATEIBHOCTH BCe INIy0rKe M MIMpE CTAJIHM HAMETATHCSE
OCHOBHBIE 33JIa9M, CTOAINUE Iepel XWMHYECKAMHA HAyKaMum. XOTH
yIKe IPOINIO ABECTH JET O MHS CMepPTH JIOMOHOCOBA, TeM HE MeHee
u ceffgac, KaK OCHOBHOHM JIO3YHT XWMWUECKO# paboTHl MoKeT OBITH
DOCTAaBNeH maparpad OepBHll ero NpefucIOBHS K JIEKOUAM IIOG
pumsmaecrkoit xmMuu, wnTagEEIM wM B 1751 r.: «W3yduenme xmmumm
MOJKeT HMeTh [BOSAKYI0 Ielb, OJHOW ABJISAETCA YCOBEPHIEHCTBOBA—
HOE eCTECTBeHHBIX HAYK, & APYT0oI0 YMHOMeHME GJar yKA3HEY.

U peiicTBuTEnbHO, XEMHA BMecTe ¢ (UHBWKON He TONBKO
YCOBEPIIEHCTBOBANA €CTECTBEHHEIE HAYKW, HO H OTKPEIJIA HaM
TAa@HBI UPAPOAE, CKPHITHIE OT HAIMAX Ia3; HAYKA W TEXHWKA Cy-
MeJid PACKpHITH HAM MHOro0o0paswe TeX aTOMOB, M3 KOTOPBIX Clia-
raercsa MED.

Braromapss ycmexaM XWMAYeCKHX HAYK COBpPeMEHHAs HpPO-
MBIOIJIEHHOCTh IOJYYAeT OKOJIO NATHRECATH THICAY COeNNHEHHE
PABIAYHBIX DIEMEHTOB, a4 YHCJIO0 OPraHAYECKUX COeMUHEHHH, pas-
paboTaHHBIX W W3YYEHHHX B Jaboparopusx, MOXOTAT KO OXHOIG
MunuoHa. BecnpenenbHE! ele TPAHUIOB KOJIMYECTBA BCE HOBBIX M
HOBBIX IOJYY9aeMHIX B Ja60paToOpusAX COeJUHEHUH.

Kax rpammmosmsr stm mudps mo cpasmermio ¢ Temn 3000 coe-
OMHEHAAMHE, KOTOPble MbI 3HaeM B mpupofe! A MemOy TeM HMEHHO
mpupofia I ObIa HAIIMM OEPBHIM YIATENEeM XWMHYIECKHX HAYK-
B ocmoBe mameil TPOMBIMIJIGHHOCTH J€KWT MUOHEPAILHOE CHIPLE.
OmHo ompefelsier HampaBreHWe pafoT xwMmuecKux naabopaTopmir;
U CTpOeHZe BelleCTBA W XOf XWMUYECKUX DPEarNuil OBLIN H3yIeHs:
Ha OPUPOJHBIX MaTeprajax.

Bor mouemMy wuMeHHO TeoXuWMEsA Iepefpocmia MOCT MEXIY
XIMAYECKIME W TeolormuecKmMu Haykamz. OHa, maydas cBOHCTBa
¥ 3amackl MWHEDANLHOTO CHIPhS B MHpE, HE TOJIBKO DAaCKPHLIa
BMecTe ¢ Kpmcrajiorpaueil cTpoeHWe KPHWCTAJIIOB, HO W OIIpeRe-
amna co0oil MyTH PasBHTHUS TPOMBIMIEHHOCTH.

Taxmm o6pasoM ciureranach Heldb HAYYHBIX AUCHUAMINH OT Ieo-
JOTME K TEOXWMHUW, OT TEOXUMAN K XUMHIECKAM HAYKaM B R Quam-
kKe. VI KoHeUHON Nenpl0 BCeX STUX [AUHCOWIIUE OBIO HE TOIBKO
yCOBEPIIEHCTBOBAHNE €CTeCTBEHHBIX HAYK, HO, KaK roBopmx Jlomo-
HOCOB, I YMHOKeHWe TeX Oiar jRmsHEW, HAf CO3GaHHeM KOTOPHX
paboraeT W TPYRHTCSA TEIOBEK.
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VIMeEHO 9TO — CO3JAHWE HOBHIX IMEHHBIX BEINECTB, 3aBOCBAHHUE
CHIpbA s HAPORHOTO XO3AHCTBA — W ABWJIOCH B HAINW [JHE BEJH-
gafmuM W OCHOBHBIM CTEMYJIOM. TeXHONOTHWS TECHO COMKHYJIAach
¢ reoxmMmell, ma3ydas CBOWCTBA PYA H COJeil, BHIACHAS PacIpoCcTpa-
HOHHE B HEAX PeJKUX 3JIeMEeHTOB, BHIMCKMBAA LYTH HAMIYYIOEr0 I
gau6ojiee MOJHOTO MCHOOJIB30BAHUA HAIOUX HEMIP.

N coueramme xmMuW, IeOXWMHEW W TEXHONOTHEH O00ECHEUMIO
COBPEMEHHOE PA3BUTHE XAMAYIECKON MPOMEBIOIIEHHOCTH.

Mszr He OymeM fmonbIlle OCTAHABIWBATL Balle BHUMAHWE HA TOM,
Kakme 0Oiara 9YejoBeYeCTBY HPWHECIO W HPWHECET elle Das3BUTHE
XUMUA B XEMHUYECKWX AUMCOUINZEH; 00 5TOM MBI TOBOPHJIZ DPaHbIIe,
KOrfla mmcaju o6 MCTOPHE aTOMa B MCTOPHHU UYeJOBEUECTBA; K DTOU
3ajiade BepHEMCH W B CIELYIOMedl IyaBe, KOTNa MOmbITaeMcs HAOpo-
caTs KapTuHy OyAYymero HAMWUX HAYK I UX NOCTH;KEHHI.

Hac ceifuac mHTepecyeT COBEPIICHHO APYroe: KAKAM SBJISETCSH
M HOoJKeH OBITH COBPeMEHHEIA MCCIEfOBATEIb-XAMUK, TOT, KTO ABH-
raetr HAYKYy, CO3TaeT HAYYHHIe Jab0pPAaTOPWW W 3aBOEBEIBAET STHM
OKpYHAOIu# Hac MHP.

X7MAKA OPOHLIBIX BEKOB Opanw @3 HOPONHI OTAEJNbHBIE Belle-
¢TBA, IEMEHTHl, M W3Y9aJd WX B CBOEX JaGopaTopusax m KabmHeTax
BHE BPEMEHH W IPOCTPAHCTBA, BHE TOH CBSI3W, KOTOPYIO BTH IIPe-
MeTHl IMeIOT cO Bcell mpHPOROI.

Ceitgac gesoBex mpejcraBiser cefe MWD KAk CIOMKHYI CHCTe-
My, B KOTOpPOi#l BCe OTMeNbHEIEe YaCTH TECHO CBI3aHEI MeKAY c000i,
rfe, KaK B OrpoMHO# Jabopatopmu, CTAIKHBAIOTCSI, COYETAIOTEA U
GoproTcsa pasHooOpasHEle CHJBI, Ile TOJIBKO B pe3yibTaTre dTOH
Gopb0Bl OTHENbLHEIX ATOMOB, DIEKTPHUECKHAX W MAaTHUTHBIX IIOJ€l
CO3/IaI0TCA BellecTBa B OJHOM MECTE W Pa3pymIATCHa B APYTOM.

Mup — rpoMagmas nabopaTopusi, Ile BCe CBA3AHO APYT ¢ ApPY-
roM, Kak OT[eJbHEIE IMecTepHEn B MamuHe. VI COBpeMeHHBIA XUMUK,
OpHUIIefOvii Ha CMeHY CTapoMy IaGopaTOpPHOMY 3aTBOPHHKY, IIO-
HOBOMY CMOTDPHT HA Ka;KIBIH aTOM, TECHO CBM3BIBasg ero cyas0y
¢ cynasbaMu Bcero Mmpo3gaEwa. BoT mosToMy-To Tak cOuamkaercs
cefigac XUMHUs C FeOXmMEei.

3ajagnm  yYeHOro ce#fdac WSMEHWJIHCH: €My Maji0 OLMCEHI-
BaTh OTMHEIbHEIE SABICHHUS, OTAEIbHEE (PAKTH OKPYKAIMEH MIpH-
poAsl, eMy Mano HaGIIONATh pe3YyNbTATHl KAKUX-IN60 OOBITOB
B cBoelr maGoparopmum. Om wm3ydYaer BemecTBO, T. €. OH MONIKEH
HOHATH, KAK W H0YeMy OHO CO3JAJOCh W YTO ¢ HEM OymeT HajbIIe.

EMy Mamo mumporux paccympmenuii miocoda o 3aKOHAX HOpH-
POABI,— OH JOJKEH M3Yyd4aThb MX BeKOBOe TeUIeHWe B OKPYHAIOIIIX
Hac SABICGHUAX, OH JOJIKEH PACKPHEITH CIOKHYIO CBI3b MEKAY OT-
OEeJbHBIMA SBJICHUAMA.

UccnemoBarens He HmomeH 0eCCTPACTHO B3apHCOBHIBATL WIH
ororpadmpoBaTs OTHAENbHBIE ABJIEHWS LPUPOMNEI, OH NOJKEH
CTPEMWUThCA 3aBOEBAaTh W IMOAYAHATL uUX cBoelt Bome. Hopwii
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FCCIENOBATEIb NOJKEH OBITH He pEeMecIeHHHKOM B cBoell rabopaTo-
pHuH, a TBOPIOM HOBEIX HMeH, posKpalomuxcs B Oopsbe ¢ mpmpomoi
3a 3aBOeBaHME MUpA.

Ceffluac XWMHUK, KAK H AaCTPOHOM, MOIEH IpPEe/BANETh: 6ro
OIBIT — He P OTHEeNbHHIX CIYYalHBIX peakmumit B Kojbax naGopa-
TOPHi, eI0 OLOEIT POKITAETCS KAK ILIOJ TBOPYECKON MEBICIA, HAYIHON
darTasum u rnydoKkux nckaawi. CoBpeMeHHbI XUMAR JOMKEeH TOHH-
MaTh, 9TO HayIHAs mobema gaeTca He cpasy; 4TO OHA HAPACTAET
MOCTeNeHHO, IyTeM MONTOH IPOBEPKH W BEIHAIIMBAHUSA OTHEJIHHBEIX
mfieit; 9T0 ee MOOMBAIOTCS TOJBKO B Pe3yiabTaTe OIWTEIbHBIX HCHA-
HA WHOTTA MeJBIX MOKOJEeHWH YUeHBIX; 9TO OHA HEPELKO SBJISIETCS
TOR mociernHe#l Kamie#l, KoTopasg IepemoJHAET Jamy.

Bor nmouemy B coBpeMeHHO# HayKe TaK YacTO OTKPHITHS Je-
JaI0TCSI OTHOBPEMEHHO B PA3HBIX CTPAHAX, W caMmble OonbpImmue HAen
0 3aBOEBAHME OKPY;KAIOMEro HAC MAPA HOYTH B OFHE W Te jKe TOIBI
POIKIA0TCA B yMaX MHOTHX YYeHBIX.

Ycuex paGorel — B yMeHWE HaGNOfaTh @ cobmpaTh (AKTHL
B o6mactm reoxmMmm — 5TO OfHA U3 BayKHeXmuX 3agad. M=L
MOJKHEBI CO3HATHCH, YTO B YBICIEHWY TEOPHER W IORYAC JOTHIECKU
CTPOHHBIME 0000IMeHnsaAMY, WCCIEOBATENN WHOTKA MEpecTalT Ha-
OaomaTh W He BHAAT TOI0 HEACHOTO, TOTO HECOIVIACHOTO ¢ WX
OPeKHEAMEA OPENCTABICHAAMEA, ITO SBJIAETCH KIOIOM K OTKDBITHIO
HOBOTO. ¥ MeHFEe TIOYyBCTBOBATH HTO HOBOE W BOBPEeMs OTKA3aThCS OT
CTapHIX, IPUBHIYHEIX THUIIOTE3 SBJISETCS KAYIEeCTBOM, HeOOXOXWMEIM
HACTOANIEMY YICHOMY.

Ilyete MHOrmE cumTaioT, YTO cIy4ail HATANKABAaeT HA OTKPHI-
THe, 9T0 PeHTren cry4aiilHO 3aMeTHJ Ha CBeTAMEMCS DKpaHe Hei-
CTBEE PEHTTEHOBCKAX JIyd9eil, 9TO CIydaiHO HCCIe0BATENH OTKDBLI
B maneroit Cmbmpm TpaHAWO3HBEIE CKOLJIEHHWs YIJIEKHCIOTO Map-
ragnma. Ho Begb »TOT clyuail Becerga ecTh He 9TO MHOE, KAK TOHYAM-
fllee yMeHWEe MONMETHTHL HOBOE.

CKOJIBKO mccieqoBaTesiell B TEYeHWE MHOTHX JeT LPOXONUIH
MEMO OelbIX LOPOJ, CYATAS WX HOPOCTHIMA M3BEeCTHAKAME, Ipobo-
Bl UX CONAHON KHCIOTOH, yOe:maluch, YTO OHM IOWNAT, W IIPO-
xogunu mmmo! Ho mago 6BIro mogMeTdTh, 9TO MECTaMA B TPeIIu-
HAX ¥ H4 OOBEPXHOCTH 9TH Oejble IOPOABI HOKPHITH YepHOMH
KOpPOYKOH, IT0 9Ta KOPOUKA HE eCcTh UTO-TO IIOCTOPOHHee, YTO OHA
Kak 6Bl possmaercs u3 Gerqoro kaMasa. Tax GBLIN OTKPHITH KpymHe-
mue Mapraamesnie Mectoposknerns Cubmpm. W me crywait oTkpsLl
7x, a roybokoe, moclefoBaTelsHOe HAOGNIOMeHNe W 3HAHWE (PAKTOB
[IPUBEJIA K HTOMY OTKDPEHITHIO.

B sToM yMemmm maOmIOJaTh €CTh elle OgHA CTOPOHA, KOTOPYIO
saMeuaTenbHO HomMeTHXI JloMomocoB. OH roBopmi, 4To m3 HAOIIO-
leHUd HaJ0 YCTAHABIMBATEL TEOPHIO, a Iepe3 TEeOPHI0 MCIPABIATH
Habulofenne;  OH OB COBEPIIEHHO IPAB, TAK KAK KaKI0e TOHKOE
7@ yMeunoe HaGiIOmeHWe POMKEAETCSI W3 TEODHE, W KAKAAL TEOPHA
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HMeeT CMEICI TOJBKO TOITA, KOFJla OHA OCHOBAHA HA TPOMATHOM
KOJIAYecTBE TOYHO HAOIIONEHHBIX W TOYHO OMMCAHHEIX (DAKTOB.

KarmM e HOMKeH OBITH MACTOAIMNI TEOXUMEK?

O=r pmommen OHITH MENEYCTPEMICHHBLIM, HAymuM Oe3 KoieGammit
K ONpefelieHHO! NejHW, OH AOJNKEeH OBITH HEITIABHIM HabIoAaTe-
JeM, JoiKeH o6JajaTh JKEBBIM, MOJOABIM B0OOOpamieHmeM, TOH Mo-
JIOJOCTBHI0 MBICIH W AYIIH, KOTOPbIE ONPENeNAITCA He BO3PACTOM,
a gyTRocThIO caMoil marypsl. Om fomskeH o0nagaTe OTPOMHEIM
TEPIIEHUEM, BEIAEPKKON W TPYHZOJIOOWEM B IPeKIe BCET0 YMeHHeM
IOBOAUTE [€JI0 O KOHIA.

Hepapom ofme m3 KpynHedmmx y4YeHBHIX IPOILIOr0 BEKA —=
DpaEKIAE — FOBOPHJ, UTO T'eHAH — 3TO cHOCOGHOCTH K GecKomed-
HOMY TPYAY.

Ho yuensrit gomen o6ragaTh OGHOBPEMEHHO W 3[IPABEIM CMEIC-
oM, m mojeToM HayduHOX ¢amrasum. OH [OOIKEH BepUTL B CBOE
Jel0, B CBOIO MBICHE, OBITH yOEKMEeHHABIM B MPAaBAJIBHOCTH €€, OHITH
CMeIbIM B ee 3aIluTe, TOPeTh HA ¢BOell pabore m d00uUTH ee. JHTY-
3ma3M B paboTe — OfHO E3 BaKHeHmmx yciaoemil mobensl. Pemec-
JeHHNKAMYE HAYKHE He CHEeNaHO HA OFHOTO KPYHHOTO OTKPHITHA.

Bes sarysmasmMa Hexs3ss 3aB0oeBaTL MHpP, W BTOT HHTY3HA3M
POIKOAaeTCsI He CTOJNBKO B YBICUEHUH CAMHM TBOPYECTBOM, CKONBKO
B NOHEMAHHUH TOH pojm, TO# OTBETCTBEHHOH 33Jadud, KOTOPYIO BEI-
DOJIHSIeT YeJOBEK B CBOell TBOpYecKo# padore.

VBredenme mpieell yCOBEPIIEHCTBOBAIMUSA YeNOBEUECKON JHU3HH,
ropsuas jRajKma moOedsl HAJ TEMHBIME CHJIAMH, CTPEMIeHHE I[I0-
CTPOUTDH HOBHIA, IYIMMANR MHDP, TATH €My HOBBIE PECYPCHI W BO3MOK-
HOCTE OBJIAfeTh CTAPBIME — BOT MEJb KA3HA HOBOIO YeJOBEKa
B HOBO#, cBODORHOHA cTpame.

U TompKO Tak MOKHO 3aBOEBATH OKPYKAIOIIWA MHUP.

B cBoeit aBro6uorpadum Yapass [lapsma rosopmi: «Mou
yCOeXW B JKU3HU KaK 9YeI0BeKA HAYKH, KAKOBBEI OBl OHNM HE OLLIH,
3aBHCEJH, HACKOJIBKO s MOIY CYNHTH, OT CIOKHBIX M pasmoobpas-
HBIX JKW3HEHHBIX YCIOBHH ¥ YMCTBeHHEIX KadecTB. V3 »stmX
Ka9gecTB CAaMBIMA BayKHBIMH HECOMHEHHO ObInM: J10G0BR K HayKe,
OesrpanmuHoe TepUueHme mpu OOMyMBIBAHME I000T0 Bompoca, Ha-
cToiiamBOCTs TpH Habniofenmm m cobmpaHmm (DAKTOB W JOCTATOT-
Hasl [0 n300peTaTeNbHOCTE W 3EPABOrO CMBICIAY.

Bor atu-To wepTsr MB m XoTEM ceilIac BHIETH B reoxmMmuKel
Oz pompmaioTesa B YejloBEKe He CPasdy; OIE BHIPAa0ATHIBAIOTCA YHmOp-
HBIM TPYAOM; OHE HE POKTAIOTCA C POMIAeHMeM TeJO0BEKa, OHU BOC-
TNATHBAITCA X CO3MAKTCA B TBOPIECKON JKUBHU.

7 ma mampx riasax ODpoxomaAT KpymHeHImne 3aBOEBAHHS XMMIU-
9eCKOHM MBICHIH, W THICAYN HPEMEpPOB IOKA3BIBAIOT HAM, Kak mobe-
KIAETCA HIPUWPONA DHTY3MACTAME HAYKI.



®AHTACTHIECROE NYTEMECTBAE
0 MEILIEJEEBCROIii TABJHIE

TO IpefjaraeTe BDH BHCTABATH KAK caMoe 3aMedud-

TEJIBHOE [OCTHIKEHWE pPYCCKOH HAyKm?» — obparmics

KO MHe OfWH K3 oprammsaropoB Bcecowosnoir BEI-
CTaBKW HAYKHN W TeXHAKW, HaMedaeMoi B MocKBe wepe3 HECKONB-
KO JIeT.

«Hago BoicTaBHTHL HEYTO TaKoe, 4ero HET BO BCeM MUpe H 9UTO
TmoKa3ano OBl cJaBy W MOINL Hamle#d COBETCKOH HAYKH B €€ IOCTe-
DeHHOM pa3BUTHW, HAYWHAs OT BpeMeH JIOMOHOCOBA H KoHYAA
HaIO@M BpeMeHeM!»

Mo yBneKnuch 3TO# mAeedl, HOTONKOBAJIM ¢ XEMUKAMA W T€O-
jJoraMm ¥ BHecam cBoe mpeqioskenme. OHO HOKA3aNOCH CHAYAIA
CIUOIKOM TPAHIMO3HEIM 7 (DAHTACTHIECKMM, HO IOTOM HAIIH KpH-
THKW COTJIACHINCEH ¢ HAMH, YBIEKINCEH HEEH W CTAJIA BMeCTe ¢ HaMII
€e pa3BUBATE.

LI

IlpencraseTe cefe 3maEme B BEAe IPOMATHOTO KOHycCa WIX
OEpaMEIE W3 XPOMEPOBAHHOH cranw, BeIcOTOR B 20—25 M,
OpAMEPHO KAaK HAMW [ATH- KIA IIEeCTHITA}WHEIE KoMa. Boxpyr
5TOTO KOHYCA HAET I'PAHAMO3HAS CIEPAIL C OTHEJBHBIMH KIETOU-
KaMH’, KOTOpbIe PACIIOJOKEHEl TaK, Kak B MeHIeIeeBCKOR cmcTeMe,
o6pasys qumEHEE pANLl W BepTmKanbEEBle rpyomel. Hampmas kie-
TOYKA, KAK MaJeHbKad KOMHATA, OTBEfeHA OTHEeIbHOMY 3JIeMEeHTY.
Tricsidm SpUTeNell CIYCKAKTCSA [0 CIEPANHM BHEUS3, PACCMATPHBAS
B KIeTKe cyas0y KajKIOro dlIeMeHTa TAK, KAK paccMaTpmBanm Obl
OTHEIHHOTO 3BePsI B KIETKE 3BCPHUIINA.

Yrobbl HOJHATLCA HA BepPIIWHY IpoMajgHOro Komyca Mempeme-
eBCKOIl Ta0ammBl, BEl BXOJHTE BHE3Y BHYTPH «dlIeMeHTapma». Bac
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OKYTHIBAET CHAYAJNA HOJHEIH MpaK, W JIAMb OTAeNbHBIE KpacHEIE
A3LIKYM ILIAMEHN HA9MHAKIOT KAK OBl I73aTh BaIld HOTH, 4 IOCTEe-
TeHHO BOKPYT Bac pacTeKaercs OyprAmas Macca KAMAIIEr0 OrHEH-
HOTO paciiaBa.

Beul cunnTe B cTeRIAEHON KaOmEKe 0OJLIION MOMBEMHON MaIIm-
gel. Ilof BaMm m BOKPYT Bac pacuiaBiIeHHBIH OKeaH IiyOmHE 3eMidm.
MennesHO momEEMAaeTcs KaOWHA CpeOW sIBBIKOB OTHA H IIOTOKOB
pACIIABIEHHBIX Macc.

IlosBusroTcss mepBEIE TOYKHE OTBEPAEBIINX BEIKPUCTAJIA30BAH-
BEIX BemecTB MarMmbl. OHE emme miaBaloT B pacmiaBe, HOCATCS
TedbIME MaccaMHé, IIOCTeNeHHO HAKAINIMBAIOTCA B  OTHEIBHBIX
yYacTKax B BHAe CBepKAOMuX OJecTOK, TBEPACOIIUX TOPHEIX
TOPO],.

Bor cumpaBa rabwma yie KOCHYJach TaKOH OXIaJleBIIeH MarMbl
TayOuH. Bel BEfETE TeMEYIO, eIl PACKANECHHYI0 MEeCTAME JOKpPAcHA
OCHOBHYI0 HOpORY, Oorarymo MarmmeM u Keje3oM. UepHble TOUKHA
XPOMHUCTOTO JKEJEe3HAKA CIWBAITCA B IEJEE HONOCHI XPOMOBBIX
DPYA, a CPeim HWX CBEPKAIOT, KaK 3Be3JB, KPHCTAILIAKA IJIATHHEL
¥ OCMHECTOTO WPHAHAS — HTAX HEPBEIX METAJIOB IIyOWH.

Bor nmocrememno kaOwHa NpOABHWraeTcs BIOJb TAKOM TEeMHO-
3eJM€HOH KaMeHHO# rasi0sl. MEOTO pas jmoManack 0HA B CBOEH JJIHH-
HOY WCTOPWE ¥ BHOBEL CIAWBAJACH OTHEHHO-KUIKHM PpACIIABOM.
Cpefrm TeMHO-3€JEHBIX KPHCTAJIOB CBEPKAOT Apyrme OlecTsimme
KPHCTAJIAKYE IPO3PAYHOr0 KaMHA. JTO KPUCTAJNH alIMaza, KOTO-
Pble BEIHOCUIACH B TAKWE K€ PACILIABIeHHEE aJIMa30HOCHEIE TPYO-
®u B IOxu0# Adpuke.

BaM wkamercs, uro kKabwma Bce OnicTpee m OBICTpee JETHT
kBepxy. B ruybmre ocramTcs TeMHO-3eXeHBIe HOPOXEL ;Kexe3a M
Maraus. BoT HOABIAIOTCS CUHJIOIIHEIE MAacChl CephiX W OYpHIX HO-
POA — MHOPHUTOB, CHEHUTOB, rab0po; cpefu HUX KOe-TAe MEJLKAIT
Oexsle Kuakm. Bapyr xaOGweEa pesxo HOBOpPAYWBAET BIPABO ¥ Bpe-
saeTcad B TPAaHATHBIA pacmiaB, HACHINEHHBIH rasaMm, mapaMa oI
PEIKUMY MeTaljiaMd, OH BeCh IPOLNUTAH TOPAYAM TYMaHOM. BH
¢ TpymoMm pasOmpaere B Xaoce IDAHHTHOTO PACINIABA OTHEILHEIE
tBepabie kpmcrtamimkd. O, 3mech Temmepartypa mocruria yixe 800°!

BypasiMz noToxaM# co B3pEIBaM# BEIPHIBAIOTCS KBEDPXY TOps-
ume jJeryame mapsl. BoT 3acTrIBaImas Macca IpAaHATA Hpope3aeTcs
elle PACLJIABJICHHBIMA OCTATKAMHE TOTO K€ I'DAHUTA. JTO 3HAMEHH-
THIe IETrMaTUTH, B KOTOPBIX POKAAIOTCA HTPEKPACHEIE KPHCTAJIEI
JAparomeHHBIX KaMHell, pacTyT ABIMYaTble MODHOHEI, 3ejJeHEe Oe-
PHIIBI, TOJXYOBIE TOMASEl, KPUCTANILI TOPHOTO XPYCTANsI H aMe-
THCTA.

7 ckBo3p TYyMaH OXIAKAIONIUXCSA HApPOB KabWMHA NIPOXORAT
MOMO 3aMeYaTeNbHEIX KAPTHH MEeIMaTATOBEIX HYCTOT, KOTOPEIE TaK
XOpOIIO HA3HBAKT Ha Ypajle «3aHOpHmaMu». Bor Goxpmume ABRIM-
gaThle KBapHOBl, 0OJBIIEe MeTpa pasMepoM, DAROM ¢ HUMHO YiKe
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BLIKPHCTAIIN30BAaHHLIE KPUCTANNBI IIONEBOr0 mImara. MefleHHO
PacTyT Ha UX IOBEDPXHOCTH NJACTHHKE CJIOME, 4 BHIOIE CBETIEIOT
ApIMYaThle KBapnel. UyAHBIe FOpHBIE XPYCTalW Kak OH Mpo3pad-
HEIM JIeCOM KON pa3pe3aioT 3aHOPHIM.

Eme Beme mopgEmmaercs Kabmma. JIMIOBEIe METKE aMETHCTOB
obmexaior ee co Bcex cTOPOH. CHIBHBIM MOPHIBOM BEIPHIBAETCS OHA
W3 MerMaTHTOBOH JKIJIEI, ¥ HOBHE KAPTHHLI HPHBIEKAIOT Balle BHE-
Manwme — TO clieBa, TO COPaBa BETBATCHA JKWIBl PASHOM TONIMHHBIL:
TO HeJible CIUIOMIEBIe CTBOJHI W3 0eJbIX MUHEDPAJOB U CBePKAKIIHX
CEeDHHUCTEIX COeUHEHWi, TO TOHKUE MPOKUIKH, efBA 3aMeTHEIE
rIasy, TaK DOXOKHe Ha BeTOUKM fepesa. llemsle yuacTkuM rpaHmT-
HOH IOpOAbI NPONATAHE OYPHIMH KPHCTANIMKAME OJOBIHHOTO
KaMHs B JHEeJTO-DO30BBIME MACCAMHE IIeeJHTa.

B kabmme Tymar smexTpmueckmit cBer. BBl OKasEIBaeTech BO
MpaKe. 3aTeM HOBOPAYWBAIOT PHIYATH MOINHOM MAMIWHEEI, BEITEITIO-
mell HeBAAUMBIE YIbTPadMONeTOBEIe YW, I TEMHEE CTeHKY HAYH-
HAIOT B3QJKUTATHCSI HOBHIME OTHAMH: TO HEJKHO-3€JI6HBIM CBETOM
rOpPAT KPHCTAJIMKA HIEEIHTA, TO JKEITHIM OTHEM BCIEIXUBAIOT 3€p-
Ha Kamsmmra. IlepemmBalorest, cBersTes m cBepkaoT (ocopmae-
CKEM CBeTOM MHHePAlIbl, a Cpef# HUX OCTAIOTCS MPAYHBEIMU dep-
HEIMA OATHAMHA COE[UHEHWS THKENbIX METAJLIOB.

Ho Bor cmoBa samwmraerca cser. HaGmma ocraBiigeT KOHTAKT-
HBle 30HHI I'DAHWUTOB, [JBHJKETCH OO ONHOMY H3 MOIYYIHX CTBOJOB,
TOAHEWMAIIIEXCSI W3 MaccwBa IpaHwWra. HalmHA 3aMemiseT XOf,
W BB IOJHEMAeTeCh KBEpPXY IO HACTOAIIeH PYNHOH mmie. 3aTeM
ka0umHA BpesaeTcs CHAYANa B CINIOMIHOE KBApIeBOe Telo. JepHEIe
OCTpEIe KPUCTAILIEI BOXB(PPAMOBEIX PY/ HIPOPe3a0T KBAPIEL, a gepes
HECKOIBKO COT MeTPOB HOSABIAIOTCSA IepBEle CBEPKANINWE OIeCTKA
cynbppuIOB, 9TH cepeOpAHO-3KENThle KPUCTANIAKA CEePHHUCTHIX CO-
IUHEHNH Kelre3a. 34 HUMA CJIEAYIOT APKO-3KenThle 6ecTKH, ocien-
JAI0MAe TIasa.

«CmotpuTe, 30moTo!» — BocKImmaer omuwHE ®W3 Bac. ToOHKHe
JMUIKA IPOpe3aroT Oell0CHeKHEBIe KBapIbl. KIle HECKONBKO COT MeT-
POB KBepxy mpoiseraer kabmma. BmecTo 30om0Ta mOABAATCS CBEp-
KaOIUe CTAalbHBe KPHCTAJIL CBHHIOBOIO Oiecka, moToM OmecTs-
masg, KaKk ajMa3, TUHKoBas o0MaHKa, pa3iAYHbIe CEPHHECTEIC PYIH,
nepeimBapIme BeTaM# BCeX MeTAJIoB, PyAH CBHHNA, cepebpa,
wo0anpTa, HEKend. Brimie jKUIB cBerieior. abmma mper wepes
MATKEHA W3BECTKOBHIM IIMAT, TMPOPE3aHHEIH HIriIaMu cepeGpsHOrO
CcypbMsHOTO0 G6lIeCKa, HHOTTA KPOBABO-KPACHBIMA KDPHCTANITKAME
KuHOBapH. [laibime — CIJIOIIHEEIE 3KEJITHE W KPACHBIE MAacCHl COEJH-
HeHW# MBIIbAKA. Bce llerde m Jerde mpobmBaer cebe JOpOTy Ka-
fuHA, HA CMEHY TOPAYUM pacUiaBaM JaBHO IPUIIIN IOPAYZE IapH,
1I0TOM TOpsY¥e PacTBODEL

Cetigac xabummy o6marT GPHISTE TOPSYAX MUHEPAIBHBIX HCTOU-
mgrkoB. OEE 6YpPAAT U KEOAT 0T HY3BIPHKOB YTOJABHOHR KACIOTH, OHH
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mpo6mBaioT cefe TOPOTY CKBO3b OCA0YHEIE MOPOJEI, CKOBHLIBAIOIITE
36MHYI0 Kopy. Bbl BEAWTe, KaK OHE Da3befaloT CTEHKH HM3BECTHA-
KOB, OTKIAABIBasg B HUX HATeKH LUHKOBHIX ¥ CBUHIOBHIX pPYI.
lopsiune MumHepAJbHEIE HCTOYHHKE BBIHOCAT KaOWHY Bce BhIMe W
BBIIIE, BOKPYI CO CTEHOK CBEIIMBAIOTCH KPACHBHIE H3BECTKOBEHIE:
HATEeKH: TO CTAJAKTHATHI M3 Oyporo aparoHMTa — KapicGamcroro
KaMHf, TO KPacHBEE 0CagKZ MPAaMOPHOTO OHZKCA HECTPHIX IBETOB.

Ho BeTBATCA IyTH rOpPAYMX MCTOYHMKOB, TOHKHE CTPYHKH HpO-
GuBaroT cebe OPOTY HAa 3eMHYI0O IOBEDPXHOCTH, CO3[(aBas Trelizephbi
u MuHepanbHEe BoAbl. Hama rabGmma mpoxomuT wepes TOMIY oca-
DOYHEIX HOPOJA, OHA HOpopesaeT WJacTHl yINig, OHA Bpe3aeTcs
B TONIIE IEePMCKHX COllel, mepef He#l OTKPHIBAIOTCH KAPTHHE OTHA-
JIEHHOTO IIPOIIIOr0 3€MHOII IOBEPXHOCTH. BOT TsyKelnle KHATKHE
KaIIZ TajgaloT ¥ 3aMAa3HIBAl0T CTEKIAHHEIE CTEHKE KaOmHEL ITC
Hed)Th U pas3HEIe GETYMH B IeCKaX 0CagoYHEIX mopof. Kabmma mpo-
pesaeT OTAeNbHbIE TOPU30HTEHL.

CHOBa IOA3eMHBIE BOABI O0GAMBAIOT NOMIEM ee CTeHHI; ee IyTh
OPOXOJHUT 9Yepe3 CHIJOMEYI0 CTeHY TBEPHABIX I[ECYAHWKOB; MATKHE
W3BECTHAKY ¥ TIWHWCTHIE CIAHIH B IeCTPOM YepeNOBAHWE HpPOII-
IHIX cyne0 SeMmunm oKpyskaioT ee. U Bce Gnmime m Gime K mMOBepx-
HOCTH JABEW:;KeTcs KabwHa. Emre ofumH mopeiB B ee GHICTPOM [BHIKE-
HAE — ¥ KabmHa OoCcTaHABIWBAETC.

flproe mmams mogEWMaercs BaM HABCTPedy, W Gexble KiIyOsl
HapoB BOAHl CHEKHBIME oOIaKaMZ CKa30YHOM (DOPMBI BaCTHIAIOT
Bce Hebo.

Bl nogmanmer Ha BepmmrEy MenmpgeneeBckoit Ta6nmmsl. Ilepen
BaMHE TOPAT B BO3AyXe XUMAYECKWil SIEMeHT BOJOPOJ, Cropast
B KIyOBI BOASHOrO Iapa.

* %k %

Brr ma Bepxme#t miomankxe MenpmereeBckoit Tabnmmer. Hpyras
COWpaNb BeleT Bac LHOCTeIeHHO KHU3Y. BuI mepsmmrech 3a Gapobep
73 XPOMHUPOBAHHON CTANW W HaUWHAETEe CBOH IIYTE.

Bor mepBas kuerka. Ha Heit mammcamo GonsmmMum GyxBamu:
«Tenmity. Peqrmit 6raropofusiii ras, OTKPHITEA cHadana Ha CoxHIe,
IPONWTHBAIOMANA BCIO 3€MI0, KaMHH, BOAHL, Bo3myx. [emmit —
Be3fecyImuit ras, KOTOPHIH MBI pasbICKEBaeM, 4T0OB HAMOJHATH
Hamz gupmxabam. 3mech, B 9T0f# MaleHBKOH KOMHATE, MOCBAIIEH-
HOI Telmio, BEl BHAUTE BCIO €r0 MCTOPHI0 OT APKEX 3eleHbIX JHHTH
CONHeYHO KOPOHBI [0 YEPHOI0 HEB3PAYHOTO KIeBemTa — KaMH:
CRAHOUHABCKHUX JKUJI, U3 KOTOPOIO0 HACOCOM MOMKHO H3BIeKAaTh ras
Connma — reamii.

Ocropomuo marmbaereck B 4epe3 Iepmia I BEJATE HOH KIeT-
Kol renms emie IATh KIeTOK. B HEX TrOPAT OTHEHHBIMA OyKBaMH
AMeHa Apyrax OJaTOpPORHBIX I'a30B: HEOH, aproH, KPWITOH, KCEHOH
7 pafmeBad sMaHANUSI — PAfoH.

316



Buapyr saroparoTcs cmeKTpanbHEIE IWHWA OGIATOPOAHBIX Ta3oB,
g Bce HauMHAeT IOPETh NECTPHIME KpacKamm. OpamikeBble m Kpac-
HEle TOHA HEOHA CMEHSIOTCSI CHHE-TONYOBIMA TOHAMH aproHa.
[nnEREle OposKamume MOJOCH CHHEBATHIX THAMEIBIX Ta30B NOMOJ-
HAI0T 3Ty Kapruay. MBI ee Xx0pomo 3HaeM B rOpPoflax IO CBETAINAM-
€ peKIaMaM MAarasmHOB.

CHoBa 3ajKmTaeTcs cBeT, Hepel BaMU KJIETKAa IHTHA. JTO Ca-
MBI JIETKEE INelI0OYHOH MeTasl. BBl BHOmTe BCIO €ro HWCTOPHIO,
BIIOTH HO camojeToB Oymymero. W cmoBa marmbaeTeck BHU3, I
CHOBA LOJ BaMHU TOPAT CBETAIMUecH OYKBEI €r0 AHAJOTOB: JKEJITHIM
BETOM CBETATCS INBETA HATpPHAsA, (PHONETOBHIM NBETOM OJEeCTHT
Kajyui, KPacHBIMA TOHAME TOPAT HANOWCH PYOHOHS, W TOIXYOBIM
OBETOM CBETHUTCA TE3Wi.

Tax mocTemeHHO, mIar 3a HIATOM, SJEMEHT 3a 3JIeMeHTOM, 00X0-
IaTe BH 0O COEpaNm Beamkyio MenpgeleeBcKyio Tabammy, m Bce TO,
9TO MBI PACCKABHIBAJIE #aM HA CTPAHANAX HTO¥ KHUTH, BCA HCTO-
pHs OTHENBHBIX XMMAYECKAX DIEMEHTOB 37leCh PHCYeTCsS He B BHTE
OTJeNbHEIX CJOB W KAPTUHOK, & B JKWBEIX, HACTOAMEZX 00pasmax,
B caMO#l HCTOPHE KajKIOT0 HJIEMEHTA.

Yo MoKeT OBITH CKa30YHee KIETKH Yriepofa — OCHOBEI
usEn w Beero mmpa! Bes meropmsa pasBuTAA KWBOTO BEIIECTBA
OpPOXOAWT 3Mech Hmepef BAIIVMHE IJIa3aMU ¥ BCA HCTOPHA CMEpPTH
STOTO BeIecTBA, KOIMa HmOrpeGeHHAA KW3HB B IIyOMHAX IpeBpa-
maerca B YIroib, & JKABAg MPOTOMIA3MA — B JKHAKYI0 He@Tb.
" B 3aMeuaTenpHO! KapTHHE CJIO0KHOTO MAPA COTEH THICAY XUMHUE-
CKEX COeJUHOHHH Yriepofla Balle BHHMAaHWe IPHUBIEKAIOT €ro Ha-
9aJi0 W ero KOHeT.

Bor rpomapmbiit wpumcramn ammasa. Her, sTo me 3HamermwmTHIA
«Kronnmaany, pacunieHHEA Ha KYCOURH I aHIIHHACKOTO KOPOJ,
aro «Opnos». OH BcTaBIeH B B0JOTYI0 HAJIKYy — Ke3lI PYCCKEX
mapei.

A BOoT B KoHIe Toll sKe KOMHATHI yronbmbIi mract. OTGoHHEBIA
MOJIOT Bpe3aeTcsa B Yrodb, X KyCKH 9TOT0 HEB3pAYHOI0 KAMHS [INH-
HEIM KOHBEHEepOM yCTPEeMJISAITCS Ha HOBEPXHOCTH 3eMIH. ITO «Xxiel
IpOMBIIIIEHHOCTH, KaK ropopmi B. U. Jlemu=.

Ho BoT BH cHycKaerech ABYMs 000pOTaMH CIWPANd HAMKe —
mepej BaMA KOMHATA ¢ IPKAMA KPAacKaMMU: JKelITHle, 3eJeHbIe, Kpac-
Hile KAMHHE CBepKalT BeceMum OBeraMu pagyrz. Bor pynmamunm Iles-
TpanpHO#t AQpumrm, BoT TeMHBe memeps! Asmm. MeniesHO Bpa-
maercss KAHOJNEHTA, PACYS KAPTHHH OTHEIbHBIX PYAHUKOB, PACKDHI-
Basg IPOMCXOMKAEHHEe MeTAJIOB. OTO BaHAAWH, HA3BAHHBIH TaK
B 9ecTh JereHJapHOM /IPeBHEeCIaBAHCKON (BeHACcKO#) Gormum, mbo
CKA30YHE! Te CHJEI, KOTOPHE OH IPHAAeT jKejle3y W CTAJIH, BOOPY-
7Kag WX TBEDPIOCTHI0 W IPOYHOCTHI0, BIBKOCTHI W IMOKOCTBIO, He-
paspymaeMocTsio, HeoOxommmoit Husi ocm aBroMobmua. Ilepen
BaMy B TOH e KOMHATe OCH U3 BAaHAAMEBOH cTaNW, OPOINeAIIe
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MUJIIZOHEl KHJIOMETPOB, ¥ 37ech Ke HAJJIOMIEHHEIe, He BEIIEDIHAB-
mue Haske LECATE THICAY KUIOMETPOB mpobera, oCH W3 NIPOCTOHR
cTanm.

CrHoBa mpox6AmTe HECKOIBKO 000pOTOB cumpanm. HapTums
CMeHHIOTCA omHA 3a Apyroi. To jKeme3o — ocHOBa Bcero Mmpa o
sKeJIe3HOM NPOMBIMIIEEHOCTH, TO Be3[eCyImuil #op HANONHIIOT TPO-
CTPAHCTBO CBOMMIE aTOMaMU, TO CTPOHIWH, CBEPKAINAN KPACHBEIMA
paKeTaMu, TO ONABAIMHUACA B PyKe dYelOBeKA OJECTAINWI MeTald
ranani.

O, xak mpekpacHa xoMHara somoral Oma mCKpHTCA THICIIAMEA
orseil. Bor 30m0T0 B 6GexBIX KBapmeBHIX MHUIAX, BOT cepeGpmcTOE,
HOUTH 3eleHOe 30J0TO 3afaiiKalbCKAX PYAHUKOB, BOT BbETCA HA
BaIIUX IIa3aX 30J0Tasg CTPYHKA B MaJeHLKON MOHeIH 000raTHTENb-
HOll habpmkm amraiickoro JIeHMHOrOpcKa, BOT 30JI0TEHE PACTBOPHI
BCeX IBETOB DAfyT®, BOT 30JI0TO B WCTOPHHU UYEJOBEUECTBA B KYib-
Typel. Mertann GorarcTBa W OpeCTYMICHNUS, METAIT BOXHEI, rpaGesxa
zm Bacmima! B sgpkmx Kpackax umpoxomAT umepel BaM@ LONBAJEH
rocyfapCTBEHHBIX 0AHKOB €O CIWTKAMH 30J0TA, TAMKelNble KapTAHA
pabckroro Tpyfa B BHAMEHHUTHIX PYyNHEKax BurBaTepcTpampma, 6am-
KOBCKHe 3aIPaBUJHI, ONPEleAIomne cyb0bl aKMAOHEPHBIX KOMIA-
HU# ¥ OeHY 30J0TOH BAJIOTHI.

Tonpko OgWE mar, @ MB B KOMHATe APYrOro MeTajjia — HI-
ro# pryrm. Har ma smamemmro#t Ilapmckoir BricraBke 1938 r.,
mocpeAwHe KOMHATH ObeT DOHTAH, HO He BOXHI, a JKUAKOU cepebps-
HO# pryTu. B mpaBom yriy MalempKas maposas MAamWHEA OT6HBaeT
TAKT CBOMMH HODIIHAMH, paboras Ha PTYTHOM rase, a cieBa pac-
KPBIBAETCS BCsI HCTOPHWS HTOTO JIeTYUer0 MeTajia, er0 PacCesHme
B 3eMHO# Kope, KPOBAaBO-KpPACHEIe KAIIA KUHOBAPU B IECYAHHKAX
Horbacca u xupgKme Kamwim pTyTd B pyfHEEKax Mcoanmu.

Ho Bu wmhere mampme. 3a KIeTKAME CBHHIA W BHCMYTa HAYA-
HaeTcs KaKasg-TO HeNOHATHAA Ui BaC KapTHHA. JIeMeHTHl U KIeT-
KU CMEIIaHHEl U COYTAHBI MeKIY co00i. 3mech HeT OONBIIE YETKOCTH
H SICHOCTH B OT[eJbHBIX KieTKax. Brl BxommTe B 006macTh 0COGBIX
aromoB MenpeneeBckoi cucteMsl. Her Gonbme mpounocTa w yeToi-
IUBOCTA B 3HAKOMBEIX BaM MeTajLiax. UTO-TO HesSCHOe W HOBOE PH-
cyeTcsa Iepej BaMu, BOT B TyMaHe BAPYr HAYWHAET LHPOACHATHCH
CKa304YHasA KapTHHA.

ATOMEBI ypaHa u TOpHWS He OCTAIOTCSA HA CBOMX Mecrax. VI3 mmx
BBIJRIAIOTCS KAKWe-TO JYIH, X POKEAIOTCSA MAPWKA ATOMOB TeJNHs.
Hamu aToMbl 0CTAaBIAIT CBOM HAcH;KeHHBIe KieTKH. BoT omm BeKa~
KHBAIOT B KJIETKY pafiusi, sipKO CBETATCS 3aTafOYHBIM CBETOM, Ipe-
BpamaoTesl, KAK B CKa3Ke, B HEBANWMEIA Ia3 PafoH, CHOBA IOTOM
Geryt masam mo MenpeneeBckoit Tabnune W HA BAMUX IJIa3aX yMHA-
palT B KJIETKe CBHHIA.

A Bor ppyras, Gojee cTpamHAs KapTWHA CMEHSET UEPBYIO0 —
KaKze-TO OBICTPO NETAIZE ATOMBI HAJETAI0T HA YPaH, OHH JIOMAIOT
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€ro Ha KYCOYKH C TPECKOM W IMYMOM, APKO OJeCTAIMUME JIydaMn
pacmajaeTcss aToM ypaHa, IHe-TO BHICOKO N0 Hameid cImpaim 3a-
ropaeTrcs OH B KIETKEe PeJKHX 3eMelb, a HOTOM GeKHT BHOBEL BHE3
Jajbille MO COUPAJH, 3aJePKHBASACH B OTHENBHBIX KIETKaX MOCTO-
POHHAX €My METAJJIOB, HOCTEIeHHO YMUPAs INe-TO OKOJ0 IIATHHEL

Yro cayumiock ¢ HAmMEUME artoMamu? PasBe He HapYIICHH
HAIIW 3aKOHBI, Hame yOesK[MeHWe, YTO KaMKOBIA aTOM ABJSIETCH He-
M3MEHHBIM HOCTOAHHBIM KWPIIWYOM HOPHPOJKEI, 9TO HAITO HE MOIKET
ero WM3MEHHTHh W NPEBPATHTH, YTO CTPOHOHA BCerga OCTAHETCA
CTPOHIIMEM, & aTOM OUHKA — BCETJA ATUMOM IWHKA?

U Bu1 Gumskum K sKecToKOMY pasozapoBammio. Hecmorpsa Ha Bce,
9TO MBI TOBOPHJIE paHbINe, ATOM OKA3aliCA HEOPOYHEM. Brl Bomim
B KaKOH-TO HOBBIH MD, IJIe ATOM OKa3ajiCcs HEeIOCTOSHHEBIM, IJIe ero
MOKHO pas3pymwuTh, HE YHUITOKATH, HO IIPEBPATUTH B APYTOi.

1 cxBo3s Tymam xomma MempmeneeBckoi Tabammbl, cpefu CBEp-
KAIOOI#X WCKp JETAIIUX ATOMOB Telidsd ¥ PeHTTeHOBCKUX Jydeil, BEL
cOycKaerech K IOCHENHAM CTYIEHBKAM CHOEPAJIE B HeBeJZOMEIE
ryOWHEL.

Ho ceifuac BB coycKaeTech He B IIyOMHBI 3eMid, & B IIyOHHEEL
ropAammx, cBeprapmux Ha Hebe 3Bes3n. Tyma, Ime TeMmeparypsL
N3MEPATCS COTHAMY MUJJIWOHOB TPajfycoB, TAe HAAaBICHHE HE
MosKeT OBITh BBEIPAJKEHO HUKAKEM YHCJIOM Hammx arMmocdep, e
B OemeHOM Xaoce CBEPKAIOT W pacHagaiTca aToMbsl MergereeBCKOK
TaOJIAIEL.

Tax 49ro jKe,— 3HAYWT, BCE TO, ITO MEI TOBOPHWIH, OBLIO He-
BepHO? 3HAUMT, OPABHEl OBUIM AJXAMUKH, KOT[A XOTENH CHeJATh W3
pryrm 3o0ioto? VM3 muimbsaxa m «dmmocoecKoro KaMHA» CO3AATH
cepeCpo? 3maunmT, npassl ObLIN Te aHTA3epH HAYKH, KOTOPEIE eme
CTO JIET TOMY Hasaf TOBOPHUIH, 9YTO ATOMEBI HEPEeXOIAT OPYr B APYra,
49TO B CJOKHBIX, HE MOCTYUHBIX HAM MHUpPAX OHH POKIAIOTCA ONAH
3 gpyroro?

Menneneesckag Ttabimma — coBceM He MepTBasa Tabimma, co-
crogmasa m3 xmerouex. OHa He TOJBPKO KapTHHA HACTOAIIEr0, HO:
7 OPONLIOTO ¥ OyRyINero; sTo KAPTHHA TeX TAXHCTBEHHEIX IPOIec-
COB MUpa, B KOTOPHIX HAYT OPeBpAIleHVs OJHMX aTOMOB B ApYyTHe.
JTo KaprmHA TOH 0OpHOBI 3a CYIMECTBOBAHWE, KOTOPAs TOCIONCT-
ByeT B MEpe aTOMOB.

Tabnzoa Menpmeneesa ecTb TabJawWma UCTOPUE W FKASHE MZPO-
smaEmal A caM aToM ecTh KycOdUeK BCEeJIeHHON, BEYHO MeHSIomui
CBO€ MECTO B CIOKHBIX PAAaX, IPyumax um Kietxax MeHpmeiaeeBcKoIl
TaOIAIEL.

Bor momomusim ¥ caMoil 3aMedaTeNbHOM KapTHHE OKPY:KAIOIIero
Hac M@pa.



SABOEBAHNA BYAYUIEIO

/‘

ypHOe pasBATHe (QH3WKA M XAMHW B HAINA [JHA — 3TO

TONBKO IpeffBepHe TODO IO beMa, KOTOPHIA BCe OTIET-

JIBee B OTYETIMBEE HAMEUAETCS B HAYKe, IPOMBINIIEH-
HOCTH ¥ XO03sHCTBe ¥ KOTOPHIH Oymer, Kak MHEl TOBOpPEM
XTMP3APOBATh HAYKY ¥ TeXHUKY. fI Aymalo, 9T0 HacTymaeT BeK X@-
MAH, BEK, B KOTOPHIZ He TONBKO BCE XMMHUUYECKHE BJIEMEHTH OymyT
IOIMHEHEl IeJI0BeUECKOMY TeHmI0, HO OyayT pas30ys;KeHHl H Bce cH-
JIBl aTOMA M HCIOJH30BAHHI I'DAHAMO3HEIE 3aIACH YHEPIHHA, TASIIAE-
¢ B KajKEOM MOJeKyJe, aToMe, dleKTprIeckoM xiuyoOxe. Ilycrs me-
CKOJIBKO (PAHTACTHUECKAME HOKAIKYTCA CJENYIOIIAEe CTPAHANE], HO
danTazmsa HACTOAMEr0 JaCcTO NPEBPAI[AETCS B TEXHHWKY OyIymiero.

Begr damrasmm Hiona Bepma, xoropeiMm MBI @ celfzac eme
yBIeKaeMcs, IPeBPATUIACH B PeaTbHYI0 OBLIb CErOTHAIMMHEro NHA!
¥ mamrero 3amedgaTtensroro yaesoro K. 9. I{monkoBeroro Mur Haxo-
AuM eme GonpMMi pazMax (PaHTACTAIECKON MEICTH, B XOTsA IPOIIIO0
TOJIBKO HECKONBKO HAECATKOB JET CO BPEMEHW €r0 CMEJHIX HmpelcKa-
3aHE#, HO y;Ke MHOrOe M3 TOTO, 0 4eM OH TOT[a UHCaJ, UPeTBOPH-
Jock B xu3EB. IlosToMy MBI He JOIIKHEI OosAThCa HayuHO# (amTa-
3WH, HO HEJL3S W OIPWHEMATH ee 33 HeYTOo yiKe CYIeCTBYIOIee; MBI
moisKEE 6opoThes 3a Hee, W60 PaHTA3WA — ONWH W3 METONOB HAYY-
HO# paboTEL.

Henapom B. . JleEmn rosopmm, uro )aHTa3md €CTh Ka4ecTBO
Benudatimeil megnoctn. «HampacHo gyMalor, 9T0 OHA HYKHA TONL-
Ko mosTy... [laske B MaTeMaTWKe OHA HYKHA, MajKe OTKDHITHE K-
QepeEnrEarbEOr0 U WHTETPANLHOT0 WCIACICHUN HEBOSMCKHO GBHLIO
651 Ges amrasmmy» L.

!'B. N. Temnn CoumHennsa, T. 33, crp. 284
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Tax maBa#iTe moaETazEpyeM BMecTe 0 TOM, uTo GyAeT ¢ Hamel
TeXHAKOH B BIOXY PACIBETA XHMHUYECKHX HAVK.

IIpemx1e Bcero Gymer mobemTeHa BO3NYIIHAS CTHXHS, HE TOIb-
KO I[OTOMY, 4TO CaMOJeTHl W paKeTsl OyIyT LOJHAMATHCA B 3a-
06;1a9HEIe BEICOTH HA HATHAECAT-CTO KAJOMETPOB W JETATH CO CKO-
POCTBIO, IIOYTH PABHOH CKOPOCTW B8BYKA, HO W MOTOMY, YTO XH-
MU OBJaJeeT BeIMEeCTBOM BO3ZyXa W IMOJYAHAT €r0 BJIACTH deJso-
BeKa ..

B rpomanmeix TypGomeTamEfepaXx Ha pasbpOCAHEEIX o Bcel
3eMJle KPYOHEIX 3aBoflax OymeT wmsBIeKaTbes W3 BO3AyXa Tellmi,
pasIeNAThCS KHECIOPOT H a30T, W Iedble PeKH JRHIKOI0 KHCIOPOAa
OOTEKYT IO HCKYCCTBEHHO OXJarKICHHBIM TPy0aM, HADPABJIAACH
K MOIJHBIM MeTaNIypradecKuM 3aBojaM, Ife BHIJaBKa MeTaJlla
B NOMHAX cJejlaeTcsI CTOJb 7K€ TPOCTO#, KaK BLIOApUBAHWE BOJHI
B 1abopaTopHOX KoIbe.

Ha raxmx e 3aBojax GymeT NOXyIaThCA UHCTHIH as30T, Ipe-
BpamlaeMEIi MOI[HEIMU 3JIeKTPHIECKAMA PaspALaME B a30THYIO KH-
crory. #HuBurenpHbI a30T B BuAe YNOGpeHWi B TPAHAMO3HEIX KO-
amdecTBax OyAeT BHOCHTHCS HA HAINW LOJIA, YOBAWBAA U YTpamBas
IX ypoam. A mo ApYrmM Tpy0aM 3THX ’Ke YCTAHOBOK BOBIYIIHOM
OPOMBIIIIEHHOCTH OYNYT TeYh HOTOKA GJIAarOpONHBIX Ta3oB — MKU[-
KOro HeoHa, KpHOTOHA 7 KceHoHa. Ilo ToEKMM TpybGam OHE HOTEKYT
Ha 3aBOJBI SJIEKTPUIECKUX JAMIIL.

Ho eme gyiecmee Gymer moGea HAX TeMI CIOAMHE 030HA, KOTO-
pele 00pasyIloTcsa Hof BIWsSHVWEM yianrrTpadmoneToBrx dyueir Conama
Ha BBICOTAX B JAECATKHA KIIOMETPOB.

MEr 3HaeM, 9TO 9TH CJIOE 030HA OKYTHIBAIOT 3eMII0 KakK Ol
CIIOMHON FeeHOR, OTPasKas Pa{AOBOIHEI, 3aIePIKABAS FKABATENb-
HOe feficTBEEe yJabTPaHONEeTOBHIX KOIeGaHM.

W Bor mpejcraBere cefe Takyo (DaHTACTHIECKYI0 KapPTUHY:
IPOMainble HAdJIEKTPHBOBAHHEIE CTOJOHI aMMUAYHBIX COCNWHEHHHI
OOJHUMAIOTCH O BBICOTHI B HECKOJBKO COTEH KHJIOMETPOB, [0
3HAMEHNTOT0 030HOBOTO CJXOsI; 030H pacmajaeTcs, B HeM o0pasy-
10Tcs cBOOORHBIE OKHA, uepes KoTopsle 0T COMHOA MOIHEIMEA IIO-
TOKAMH JBIOTCA BOJHEL YIBTPA(UONETOBEIX 3JIEKTPOMATHHTHBIX
rkonebamwmii. B ofHUX MecTaX OHE Ty6AT KE3HEL, B IPYTEX OPHIAIOT
el MOry4y cmily, CIyMa HNCTOYHHKOM HOBOH, KWBHTEIBHOH
SHEPram.

Ho eme ¢amrTacTmusee Kajkercs HaM B3aBOeBaHWe IIyOHH.

Oxeam MarMsl, KEOANAA DOJ HANIAMA HOLaMH, KOIOCCAIBHEIE
KOJIMIECTBA TeILIa, 3a0pPATAHHBIC B 36MHEIX HeJpax,— BCe BTO cie-
JIaeTCA MOCTYIHBIM 4eI0BEKY.

! CoBercKne MCKYCCTBEHHBEIE CITyTHHKH ® PaKeTHI JOCTHINIH YiKe ropasgo
06mpITEX BHICOT. PeaKTHBHEIE CaMOJETHI JETAIOT CO CBEPX3BYKOBHIMEH CKOPO-
ctamMa.— Ped.
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IIo oco6riM TPYOOIPOBOIAM TeJIOBEK MOCTUTHET Ha ray6mae 20—
30 uM caoes, marperrix A0 500—1000°; om mcmombsyer Temio 3eM-
HEIX HeJp B TEILIOBHIX CTAHOWSAX; OH IPEKPATAT YHUUTOMKEHHE Je-
cOB 1 GecrenbHOe C/RUTAHWe YIJd, CTOIb HeOOXOMUMOTO g XHMH-
9YeCKAX [POIEecCOB; OH MePecTaHeT TPATUTh HE(PTH I TEMIOBBIX
YCTAHOBOK.

Munanossl KaJopmii OPHHECYT ¢ C000H TPyOBI W3 rIyOWH Ha
seMuyl0 moBepxHOCTh. OHH He TOIBKO HAAYT TEIJIO TeIOBETECKAM
JRANAIAM ¥ 3aBOfaM,— OHH COTPEIOT Iejble PAOHBI CBOMM TOPs-
9AM [HIXQHUEeM, PpACHIABAT JbILl MOIAPHBEIX CTPAaH, H3MEHST
knaMar. MommeEle XOXORUILHEE YCTAHOBKW, pa36pOocaEHEIe B pas-
HBIX MeCTaX IYCTBHIHH, IPEeBPATAT €e B IBETYIIHE OA3WCHI.

Ho wenoBexy wm sroro Oymer Majo.. YemoBery OymeT Maio
Temwia, KOTOpoe pasoibeTcs M0 ero IPHKA3Y OO0 BCeH HOBEPXHOCTH
3emun u mcupasur omubrzr ConHna,— OH HOGHUMET U3 IIyOUH Te
forarcrBa, KOTOPHIE TaM CKPEHITHL.

Ve ceiluac, m0 TeHHMAJILHOMY mOpefckasanumio Mergeneesa,
B Halleil cTpaHe HAYMHAETCA HOBHIA sTam GOpsGEl 3a OBJIAgeHHE
HEJpaMu.

B raybummax, He AOCTYIHBIX PYJHAYHEIM IIAXTaM, CHKUTAETCH
yroJib, HPOTYKTHI TOPEHHA OO TPYyOAM IOTHAMAIOTCA HA HOBEPX-
HOCTb M HCIOJNB3YIOTCS IPOMBIMJIEHHOCTHI0. He Hamo Hm maxT, HM
TsKedo paboTel GYypPHNBIIAKOB, B3a00HIIAKOB W OTKATYHKOB
B YLONBHEIX KONAX,— CIOKHBIM, NIMHHEIA OyTh ABTOMEXAaHH3ALNU
O TeJeMeXaHWKA JaeT BO3MOMKHOCTH OBJIAJEBATH YTONBHBIMH 3a-
macaMu, He CIYCKasCh B ITaXTEHL

ViKe nogm DOJHMMAIOT CePy W3 IIYyOMH 3eMHBIX 3allejKeil.
Taper BoJEI pacmuaBiaAiT B MIyOMHAX cepy, M sKAJKEE IOTOKH ee
BHUIMBAIOTCA HA 3€MHYI0 IIOBEPXHOCTH, & €CJIM HapHL BOJH, Harpe-
tere 70 500—600°, HampaBuTe B PyAHEBIe ;KHJIEL, B CKOILIEHHS TS-
JKEJBIX CEPHHCTHIX METAJIOB, TOTJla BMECTO Cephl o TpybaM mu3
HOBOI0 YCTOMYHBOTO MaTepHalia HOTEKYT CepHHCTHE COeTUHCHMUS
cepebpa, CBEHIA U MHHKA.

Momasie crom claHOeB OYIYT CRATATHCA B LNIYOMHAX, BEIZLI-
Basg Ha MOBEPXHOCTH MWBHUTeNbHEBIE rassl. Coiam GYIyT pacTBOPATH-
¢s U B BHJie PACTBOPOB W3BJIEKATHCA HA 3eMHYI0 IMOBEePXHOCTh. Cmin-
HBEle KHACIOTHEIE PACTBOPHI OYAYT PACTBOPATH HMPHPOJNHBIE BEIIeCT-
Ba, JaBasg I'OTOBBle COJNM JINA DICKTPOJIATHIECKUX B3aBONOB. Besa
3eMHag Kopa OyMeT HPOHM3aHA MEUJIIWOHAME CTANBHBIX TPYO, W3-
BIEKAIOMAX ¢ PasHBIX TIyOWH HY;XHble TeIOBEKY BeecTBa.

Eme pemrmrensnee Gyger mofea HAT BEIIECTBOM, KOTJa XHMES
HAYUOTCA COOMpATH pACCesHHEIE aTOMBI YpaHa M HCHOOJHL30BAaTh HX
SHEPTHIO.

Cefitac (usWKm TOBODAT HAM, YTO MMDOBHIE 3aIachl DHEPTHH
ypaHa KoloccalbH. HayumBmmcer pmenmTs 5Tm pacmajamomuecs
ATOMEI ypaHa, YeJOBeK HMOCTPOUT HOBHIE ABUrATENIHW, KOTOPHE OYIyT

322



Vaterckan CCP. Hcnvmanue eeauoycmarogru Arxademuu nayr CCCP,
O6wuii 6ud CoNHEUH020 MEPMOIAEKM POREHEPAMOPA, CMOHIMUPOEAHHOZ0
Ha napaboaoudanvroii ycmarogke. Juamemp ompascameas 2 m

6e30TKa3HO m 0e30CTAHOBOYHO PaGOTATH THICAYN JIET, CIya HCTOT-
HOKOM CKa30YHON HHepTHuW, ABHWIAMINeil m camoleTsl m Kopalbam !.

B HOBEIX XMMHEYeCKEX yCTAaHOBKAaX BCA DHEPIHsS MEpA OyAeT
mocTaBieHa Ha cIy:kby demoBeKy. Coimeumble aydm, magaromue
OecrelbHO Ha 36MHYI0 TOBEPXHOCTH, OYAYT HOAXBATHIBATHLCA IPO-
MaJHBEIMY 3epKaJaMH W OpeBpamarbesa B Temio. COTHeUHEIe KyXHHA
B Hamndpoprmm mw B CCCP— mepBElil OOEIT OBIAfeHHS dHEPruei
COJIHIIA — BOHIYT B ODMXOJ KajKIOr0 YeJIOBeKa.

IlonmocTEI0 MCHONB30BaHE GYIyT HCTOYHEKA GeJOr0 H CHHETO
yIJiA, DHePTHA KOTOPBIX OymeT MOJXBadeHA I'POMANHBLIMEA CTAHIIHS-
Mz 1o BceM GeperaM OKeaHOB, Mopeil m pek. YeloBex Oymer xo-
3AMHOM TAKWX IPOMAfHBIX KOJIWYIECTB SHEPIHH, ITO OH CMOFKET [e-
JaTh DORJMHHBIE TyHecal

" rtorma dYemoBeK OBIAJeeT IPOCTPAHCTBOM, pPACCTOSHUEM MU
spemeHeM!.. CKOpoCTE B HECKOJBKO THICAY KHIOMETPOB B dac
clienaTes OOKYHEIMHA; PACCTOSHES MeEKAy TOpojaMud M OT/elb-
HHIME MEHTPAMHI COKPATATCA O MEHUMYMAa H MEPECTAHYT PasfeldaTh
mogei. HoBele opMEI MKH3HE, HOBOE CONMATBHOE IEPEYCTPOMCTBO
MApa CMOTYT CTepeTh Bce 3eMHEBIe TpaHMIbL. HH{H3HE uemoBexa Oy-
JeT HmoCTaBJeHAa KaK TJIaBHAA 3ajlada HAYIHOTO TBopuecTBa. Jeno-

! 370 ye B BHAYMTENLHON Mepe OCYMIECTBIAETCHA: PaboTAalOT ATOMHEIC
2MeKTPOCTARLAHE, TOCTPOEH LepBELi aTOMHEIH JefoKon «Jlemmry m T. g.— Ped.
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BEeK HAYYHMTCA TOHKEMHA METOJAMH JEeNWTb ATOMEI, OH CyMeeT IpH
OOMOINM PagHOAKTHBHEIX Jydell W H3NYICHHH TI'POMATHHEIX IHKJIO-
TPOHOB JelaTh C ATOMaMF Bce, YTO eMy HYJKHO: pasbmBaTh WX HA
OTeNbHbIE KYCOYKH, NpPeBpallaTh TAMKENEE aTOMHl B JIeTKOE X,
Ha000pOT, U3 JIETKWX aTOMOB CTDPOHUTL THKEIHIE.

Tlony=gas mncxyccTBeHHO pasiUYHBIE THOEL aTOMOB, UYeJIOBEK
HAaYYATCS WX HMCIOOJNb30BATh. ATOMEI, ;KEBYIIHE TOIBKO CEKYHIY
Wl MHAHYTY, OH CyMeeT BBeCTH B OPraHW3M KAaK HOBEe Je4cOHEIE
cpefcTBa [ GOPEOBI ¢ BEPYycaMW M BPEIOBOCHEIME OaKTeDHIMIU.
O= oBiajgeeT KHMBOY KIETKOH, yOpaBiss €10 MPH TOMOIIH HOBOMN
xpvua. Ho A cBOMX MOIIHBIX XMMHUYeCKHX IPOILECCOB OH CyMEeT
HCOONb30BATh M MHKPOOPTAHH3MEL Y3Ke ceflgac B WHCTATYTAX MH-
KpoOmoJoray B MaJIeHBKEX KOJI0aX, B KelaTHHE, YeJI0BeK BHIPAIMIR-
BaeT MHOTWe HY’KHEIe, moJe3HbIe GaKTepwm.

Om cyMeer HoiyYaTs HX B TPOMAJHBIX KOJHYECTBAX H pac-
CHIDATh OO IOJAM. BakTepmm HAaiyT HOXAM YI00PEeHHS — a30THYIO
KHUCJIOTY, pasiaras TUIc, W3BIEKyT cepy. YeloBeK OpeBpaTHT Gak-
TePUN B CHIY }KU3HW, B MOIMHOTO HEeATeNs XAMHU M, ACHOIB3YS HX,
HAayYATCSA W3BIEKATh PACCESIHHBEIE B MODPAX METAJNBI, KaK 9TO Jie-
0T OTHENBHEE MaleHBKHE
aKaHTaprW®W, DOTJIomas # BOm-
pasg B ceba cTpoHOWH W3 Mop-
CKUX PacTBOPOB.

B 6opsbe 3a Hempa TenoBek
HCHOJL3YeT BCIO TOPHYI Maccy.
Hurxaxmx orOpocoB, HumKAKEX
HEHCIOJIH30BaAHHEIX OYCTHIX
mopor! Bce 6ymer cayxuth
OpPOMHIIIEHHOCTH, Bess Menme-
neeBcKadg Tabnmma Oymer wme-
[0JIB30BaHA, & caMble pacipo-
CTpaHEHHEIE 9JIEMEHTH —
KpeMHUA ¥ aJIOMUHAN — cfe-
JAI0TCS OCHOBOHN JKU3HW.

«CBepxpefirme» BemecTBa
MOTepAIOT CMEICH CBOEro Ha3Ba-
HAA; OHFM OPOYHO BOUAYT B
HAOly JKHE3HL. Yme celfgac
ycIex:m pafMOTeXHUKH, BDIeK-
TPOTeXHHKHA, BOEHHOW TeXHN-
KA, aBHanmu, aBHACTPOEHUA N
Ap. BHBUHYJIHA HOBYI0 OT-
pacis — m3ydeHme peIKux
Bruewnuii eud 6oavwoii mpybru das JIIEMEHTOB ¥ 00Ky MeTaiIoB

YCEOPEHUS UOHO6 C KACKAOHOTL cxemot U3 TaKUX PACCeAHHBIX PYX, r/ie
YMHOHCEHUA HANPANCEHUTL X COJep/HaHme ONpeleasaiioch
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Mocrosckuii eocydapcmeennwiii YyHusepcumem
umenu M. B. Jlomorocosa

JIAIOD 1paMMaMH{ Ha KHAJOTPAMM, T. €. MAJIIHOHHBIMEA FOJAMH IpPO-
merTa. G IOMOIMBIO 3THX HIEMEHTOB MEI CO31aTHM BKPAHEI TeleBH-
30P0B H, CHIA B CBOel KOMHATE, CMOKGM BecTH Oecely ¢ Jale-
KOl ayJmTopmeld, KOTOPYI0 MHI OyJIeM BHIETh Ha JKpaHe Iepeq
HammME TrjasaMm. TeleBA30pH], LOCTPOEHHBIE € IIPHMEHEHNEM
PeAKHAX MeTalJoB, 3aMeHAT HaM crapble pajgmompueMHmKm. Pej-
qaiilime DJIEMEHTH OYOyT CIYEWTH MJasd XAMHAYeCKHX peaKnmi,
KOTOpHle Ha TPAHAWO3HBIX XAMHYECKHX B34BOJIAX CMOTYyT LpeBpa-
IMAaTh Bel[ecTBA B HYKHBIE [ KESHM NPOTYKTEHL.

W cpemm Bcex HOBHIX BeMeECTB, KOTOPHIE CyMeeT YeJOBEK IIO-
IyYNTH U3 DIEMEHTOB 3eMiH, Ta XUMHsA, KOTOpPyo celigac Ha-
3EIBaeM OPraHMYEecKOM XmMmeid Yyriepo]a, CHejaeT TIPaHIA03HBIe
yemexm. BMecTo coTeH THICSY YrIepoOMHBIX COETHHEHHI, KOTOPHIE
A3BECTHH CeHuac, MHU/IMOHEI HOBHIX CTPYKTYpP MOJYYHAT TeJIOBEK,
KOrJa OH cyMeeT MPMMEHATH B CBOMX HOBBIX VCTAHOBKAX HH3KHE
TeMIlepaTyphl, 6In3KMe K aGCON0THOMY HYJIIO, TeMIePaTypPHl B MAI-
JAUOHEL TPAJyCOB W JABJICHHA B COTHH THICAY aTMocgep.

dto Oymer HoOBad XHMEA Yyriepoma. 9T0 OYAYT He TOIBKO
[JIACTMACCHI, W3 KOTOPHIX MOKHO H3TOTOBHTH JII00YyI0 Bellb — OT
IyrOBHI O CAMOJIETOB,— HEe TOJHbKO MCKYCCTBEHHEIH KayIYK, KO-
TOPHI € ycHexXoM HAYMHAET 3aMEHATH ECTeCTBeHHBIH, He TOIBKO
3aMevUaTelbHEIE KPACKH, clelaBllne HEHYKHBIME [JaHTAUWHW HH-
LUro,— HeT, 9T0 OYIYT cOBepHmIeHHO HOBHIE BeINECTBa, G.IM3KNMe K
HacTOSAIeN OPraEMIecKod MOJNeKyle, K IPOTOIIasMe, GelKy... 9To
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OyAyT HCKyCCTBeHHBIe HOHTATENbHLIE BEIIECTBA, KOTOPHIe CHENAI0T
IAOIHAMYE CJHOKEBIe XMMHYeCKHWe Ja0OPATOpPHHE B OpPraHM3Me K-
BOTHBIX.

HoBas, craTeTHIecKas XAMUS CyMeeT HCIONL30BATH W APYTLHe
3JeMeHTHl [JA TOro, 9To0bl CTPOUTH TaKWe Ke CIAOMKHBIE COeInHe-
HOA, KaKWe cyMeja CO3TATh W3 YIJIepoja, KUCIOpOJa W BOAOPOAA
Hama opraEmueckas xmMud. HoBrle MONeKyJiBl H3 KpeMHNUsA, repMa-
HEHEsdA, Gopa m a30oTa yie PHCYIOTCA MHE ceiiuac B TeX 3aMedarelb-
HEIX COEAMHEHUSIX, KOTOPHE YAAIOCH HOJYYATH 3a HOCHETHHE TOIEI
XAMHAKAM, IOCTPOHBINMM GeH30JbHOE KOJBIO0 HE W3 YIiIepoja WiId
BOZIOPOZA, a W3 ABYX APYIEX DIEMEHTOB 3eMiI:m — azoTa u Oopa.

Ho mus toro, 9ro6sl XumMAs oBIajeda MIDPOM, HYKHA OTPOM-
Hafg HayuHAsg PaboTa; HYMKHE MOINELEE W MHOTOUHMCJICHHEE HAYI-
Hble HHCTATYTHL C COBEPINEEHLIMA YCTAHOBKAMMI BBICOKHX JABIEHMI
O TeMIIepaTyp, KOTOPEIE AOKHBI CIHTHCA C 3aBOJCKEME JIaGoparo-
pEAMA.

U 3pecs, B 37X HOBHIX IBOPHIAX HAyKH, mobema OyIeT 3aBoeBa-
Ha HOBHIMZ JIOZBMHE, BOOPYKEHHBIME CMENON HAaydHOU (haHTasmeH,
TOPAIIAMA OTHEM HOBHIX HCKAHUH.

B Taxkmx xpacKax pHmcyercs MHE OyAaymiee B CBeTe CETOTHALI-
mero fHA. Ho Kpackm sThm B3ATH M3 OKDPYy’KaoIleil HAC TPHPOIBI
¥ m3 Hamwux 3Hammi. Eme BeamyectBeHHee OyAyT KapTmHEL Golec
0TJaJIeEHoOro 6yIyImero; HO [Js TOTO, YTOOKI HAPHUCOBATH HX, ¥ HAC
IOKAa HEeT HW CJO0B, HW KpPAacOK, HA 00pasoB...

Ilyrm k mayke Oymyimero g BHKY B modeJde Haj MaTepheid u
9Heprumeil IPHPOISI, B MOJIINHEHNH CHUI MHPO3JaHUA IMOOETOHOCHO-
MYy TEeHUI0 dYeJOBEeYECKOW MuIcHd. MEICHL — 3T0 BeIMYAUMIANX 1
ellle HaMy He MOHATHIA HCTOYHWK cuiabl. Mbicab, mobemmaromas
OpPOCTPAHCTBA, ONHAM BEIHKAM OTKDHITHEM YMeDsIINas CTpaja-
HIS 9eJI0BEYeCTBA W OBIATEBAIOMAS TaHTKAME OPHPOTHBEIX CHI —
aroMaMu. B Meicam 9emoBe9ecKOT0 TeHWS B3aN0KeH HOBEIX Mup
Hayk®m OyOyImero, KOTOPHIE OBNAfeeT HEHCCIKAEMBIMA HCTOTIHH-
KaM# MEPOBEIX IPEBpAIleHNil HHEPTHIM.

CuacTee dUenoBeUeCTBA — TaKoBa Iedb OypHEIX mckammit. Ho-
BasA JKO3HBL POJUTCSA KAK pe3yJibTaT moGefB HAJ OPHPOJOR T HAJ
KOCHOCTBHIO CaMOTO 9el0BeKa.

Tpyaeas m ynopuasa Gops0a TPeACTOHAT YeNOBEUECTBY HA HTOM
oyta. Ho Bexw 1usa Gyaymmero yike IDOCTaBJIeHSHI, 3a7aUl HaMedeHEL.
Bopsba 3a mpmpony, sa oBlafieHHe ee CHJIAMH, 3a IpeBpalieHHe
Bcero Gecrmone3sHOro B IIOJE3HOE SBHTCS ONHAM M3 MOTYYHX pHYa-
TOB [JIs1 CO3TAHWS HOBOH KU3HM.



ROHEIl RHATH

oT Temeph m KoHen Kamrm. HaM ¢ BamMm mpmmiiochk

IpPeBPATATHCH B MAaleHLKAH CTPAHCTBYIOIIUA aTOM, YTO-

OBl IIPOGEIKATHCA [0 CIOKHBIM IIYTAM CTPAHCTBOBAHUS
BIEeMeHTOB, 3aTIJHYTH B TIYyOWHE 3eMim ¥ [ajKe HA Tropadme
HebecHEIE CBETHIIA, YTOOEI MOCMOTPETH, KAK BeAyT ce6a pasimdaHbIC
aTOMBEI B MHWDPO3JAHWHW, B PYKAaxX YelOBeKa, UTO ¢ HEMH JeJIaeTCH
B IPOMBIMJIEHHOCTH X HAPOZHOM XO3SHCTBE.

[lnrAERIA OyTh OPOXOJAT aTOMLI B CBOEH MCTOPHH, A HE 3HAEM
MBI €My HH KOHIIA, HM Hagana. Eme ocrtaercs mJIdg HAc 3arafod-
HBIM DOK[€HWE aTOMOB W HAYAJ0 HX CTPAHCTBOBAHWUIA Ha 3eMIe.
Hescrer HaM # mx cyme0el B OyAyImeM, cIOMKHOM OyAyImeM Ha-
me#l OIaHETHI.

M=r 35aeM TONBKO, ITO OJHE ATOMEI YIETAIOT 3a Hpefesbl 3eM-
JIf 7 PaccemBalOTCS B MEK3BEe3IHBIX TPOCTPAHCTBAX, e HA OJWH
KybmuecKu#l MeTp TPHXOTUTCA HE 0ojlee OJHOTO HHYTOMHOTO ATO-
Ma ¥ Ifle IMU 33HATA JAIb TAKasg MaJeHbKAasd 9acTh MEPOBOTO IIPO-
CTPAHCTBA, YTO e¢ Hamo ObnlIo Obl BHIPA3HTE eIMHUIEH, CTOAMMeR
3a TPHANATHI0O HYJIAME IOCIe 3aMATOMH.

Mz1 3maeM, 9To J[pYTHe aTOMEl PacceMBAIOTCA B CAaMOMl 3eMHOHN
KOpe, ee IMOYBAX, BOJAX, OKeaHAX; TPEThA MENJICeHHO W IOCTEIeHHO
BO3BPAIIAIOTCA B TIYOHMHBI, TMOTIMHAACH 3aKOHAM MEUPOBOTO TATO-
reansa. OTHE aTOMBI IOCTOSHHEI, HEW3MeHHEI, IPOIHE], KAK YUCTEHIe
fenble KOCTsAHBle IMMAPUKA OWMJINMapia; BTOpEIe, HA0G0POT, YIDPYTH,
KaK pPe3NHOBBle MSAUYM, CKMMAIOTCS, CTANKWBAACH APYT € APYToM,
mepenneraloTcss B KAKAE-TO CJIO0KHBIe MOOCTPONKH, OKDYHeHHEIE
3IEKTPAYECKIMH IOJSAME; TPeThW Pa3pyIIaloTcs KO OCHOBAHHH, J0
caMBIX TJIyOMH CBOWX sfJep, M3IyJas DIEePrAi0 W IpeBpaIiasch B
OAKOBHHHBIE TI'a3bl, BPeMs JKU3HA KOTOPHX TOYHO OIPeHeNseTcs
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3aKOHAMH pacmaja H HU3MepAeTCs MIIIHOHAME JeT AJId ONHEX,
rofaMm AJNS ADYTHX, CEKYHAAME W HAYTOKHBIME HOJAMHE CEKYHHIEH!
IJIST TPeThHX.

Ilourm w3 cTa XEMHEYECKWX BIEMEHTOB MOCTPOEH OKPYIHKAIOIAil
HAaC MHEpD, a KaKk MHOT0 pasHOOOpasdsd, KAK PA3JIHYHB Y€PTEl HTHX
aTOMOB, KaK DAa3JWYHEI X COYETAHAS MEKIY coboii!

Mur ToabKO ceifuac HaYMHAEM IO-HOBOMY YHTATH DTH 3aMeda-
TeJBHEIE CTPAHUIH WCTOPHA XMMUYECKUX DIEMEHTOB 3eMim. Leo-
XMW JIAOIH OPUOTKPBIIA HOBBIA MWD OPHPONE], eIme TOJBKO Haga-
jJach ymopHas paboTa, TOJLKO HAYANMCEH HAGIIOJeHWs 3a IOBele-
HFMEM Ka®10ro 3lIeMeHTa B 3eMHOH Kope, a ysie BO3HEKIA 3ajada
3aBeCTH CBOfl KypHAJ MmOBeJeHZA MJs KayKA0r0 aToMa, BHEKHYTH
B ero xapaKTepHBIE YEpTH, y3HATH €r0 HEIOCTAaTKE ® JOCTOHWH-
CTBa,— CJOBOM, TaK JeTaJbHO H TaK TJYOOKO NO3HAKOMHUTHECH
¢ RaKIBIM aTOMOM, YTOOBI W3 pa3pO3HEeHHHIX (PAKTOB MOCTPOHUTH
HCTOPHIO €ro CyJed, MCTOPUI0 BCEIEeHHOM.

HKasxnoe 3BeHO B 9TOI MCTOpHE BaBHECHT OT ellle He Pa3rajaH-
HBIX CBOHCTB aToMa, W CJIOKHBIE, [NIYOOKWe B3aKOHE YIPABIAT
ero cynpb0aMm Kak BO BCeM KocMoce, TAK W HA 3eMle W B PYyKax
gesoBexa. Ho mosmaTe myTm aToMOB HaM HANO HE IS TOTO, YTOOH
IpOCTO pajy JIOOONEITCTBA Y3HATH X LHOBefleHWe Ha 3eMie,— HeT,
HaM HAJ0 HAYUATLCH YIPABIATH MME TaK, KaK 3TO0 HYMKHO d9elo-
B 9eCTBY I €ro TeXHHYECKOTO, XO3AHCTBEHHONTO W KYJIBTYPHOTO
mporpecca.

Murnepanosuuecruil myseii umeru A.E.Depcmana Aradesuu nays CCCP
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Jlenunepadckuii opdena JIeHuHa 20pHBIE uHCmMuUmMym

MEl mOMKHHL W3yd4aTh IPEPORY, YTOOEL ee MmEpelenaTh, FOBO-
pur durense. B 9T0M m 3armouaerca GoibInasg W MOYETHAS 3amada
Fe0XHMUKOB.

Ila, MEI MONKHE OBJIAJETH ATOMAMH [0 KOHIA T CYyMeTh HelaTh
M3 HHEX BCe, YTO MBI XOTAM; HaOpHMep, MOJYIATH CBEPXTBEpJbIe
CILTABEI, KOTOPEIE OBIIM GBI TBepsKe anvasa, a g DTOT0 MEI JOINH-
HEl 3HATH, KAK PACIONIAaTalOTCs ATOMH B CBOHX CIOKHBIX IOCTPOH-
Kax. MBI JOMKHBI HAYYATHCA PasrafsBAaTL CBOMCTBA COeNMHEHWHR
MeTaJIOB, MBI XOTHM H JO/UKHEI He OPOCTO OpoboBaTh, a 3HATH
HaBepHsIKA.

MEI [OKHEEL MOAy9aTh W HOOBIBATE BO3MOKHO GOIBINee KOIH-
9EeCTBO ATOMOB TAKWX, KAK ATOMBl ME3HWS WX TallIdsA, KOTOPHIE
JIeTKO OTHAIOT CBOW HAPYIKHBIC SIEKTPOHEL VI3 HEX MH XOTEM IIO-
CTPOHTH KPOXOTHEIE TeJIeBU30PHL, KOTOpPHEIe OyieM [ep:KaTb y ceds
B KapMaHe WM BallACHON KHWKKE, IPEKPACHLIE 3BYKOBHIE KHUHO-
anmaparsl pasMepoM He GonbIle OOHIKNOBEHHON KHHIH.

Myl xoTEM, CIIOBOM, IOTIUHATE cebe Bech aTOM, IOTIMHHATEL €0
cBOeH BoJe, BOJIe TOPKECTBYIOIIEro YeoBeKa, [IPeBPamaiomero Bce
rpOsHBIE W BpefHBIe CUIH HOPHPOAEl B HoJie3HBIE. ME X0THM BCIO
npupoxy, Bcio MeHpeneeBckyo TaGimImy B3IE€MEHTOB IOJOKHATH
K HOraM TPYOALIEroCcs 4el0BeYecTBa.

Bot cMuICI ¥ 3ajada Hamlell reoXMMHYIeCKO# paboOTHI, BOT s
9er0 MBI XOTHM IOHATE ¥ JOOBITH aTOM.

9TEME CJOBaME MBI KOHYaeM HAIl JIMHHEIM PaccKas.
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Ho passe, mpysss, MoskeT GHITH KOHEI, HayKe WX YISHHIO?
Byaem ¢ BaMm COBepIIEHHO OTKPOBEHHEL.

3mech, B caMoM KOHIle Halleil KHWIHW, MBI, B CYI[HOCTH, OKa3a-
Juch B HavaNe HAMIMX 3HAHMM, W JajKe eclId HECKOJIBKO pas mepe-
9uTaeM STy KHHUTY, BHEMATEIbHO NPOCMOTPEM OTHEIbHEIE KAPTHH-
KH, OOIBITaeMcsd 3aM0MHATDH [IOBEICOHME OTIEJBHEIX DIEMEHTOB, BCE
e MOJKHEBI OyIeM CO3HATHCA, ITO MEL TOJIBKO B caMoM Hadale.

Hawm npupercs erme oYeHh MHOTO YATATH W 096HB MHOTO TyMaTh
7 paboTaTs, MOKAa MBI IMOMEM KO0€-94TO B TaHHAX OKpYsKalollei Hac
oprmponsl. Uro e menars maneme? Ilperme Bcero mamo yImThCS
OCHOBHBIM HAYKAaM — XWMHW, (H3WKe, MHHEPAJOTWE W TeOJOTHH.
Uepes 5Tw HAyKA He HepemIarHedIb, M, YTOOH CAENATHLCA XOPOMUM
WccleffoBaTeieM NPUPOMHBIX (OraTcTB HAIIEH CTPAHB, HANO
BIYMYHBO OBJIAJE€BATH OCHOBAME XWMWYECKWX W MHHEDAIOTHIECKUX
HaYK.

Hajgo Mmoro umraTh, BHUMATEIbII0 HM3yYaTh KHHUTH, BIYMUHBO
BHOKATH B CyIs0y KasKIOTO SIE€MEHTA, CIETUTH 32 €r0 HOBeIeHWEM
B 3eMlle, B BOJe, B BO3IyXe, HAONIOJATEH 3a €ro HCIONb30BAHMEM
B TeXHUKe, B CEIBCKOM X03AHCTBe, W HA HTOM IyTH PYKOBORALIEH
3Be3moit Bcerma Oyrmer MemnmeneeBckaa tabmmma. IlocmoTpure Ha
MegelieeBcKy0 TaOnMIy mid, elle Jydlle, HapPHCY#ATe ce caMm
Ha OonpmoM JumcTe OyMarm, mOCTaBhTE B KAMKOOM KIETKe XHMOUe-
CKHWil 3HAK, ATOMHEIA BEC XWMHUYECKOI0 JJIEMEHTa, HAIWIIATE
BHH3Y, CKOJIBKO €ro B 3eMHON Kope, H OOBeCbTe 3Ty TalIHIY
y cedsa B KOMHATe TaK, 4TOOBI OHA Beerda OwIa y Bac mepej ria-
3aMH.

MenreneeBcKuil HepPHOMAYECKUA 3aKOH MHOIOMY HAYYHT.

Teonozopassedounniii myset umenu O. H. Yepnvwesa ¢ Jlenunepade.
Bas nonesHHT UCKONAEMbT
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OH moxaskeT, KaK aTOMBI
CBA3aHH MemIy cobGoil He
TOJIBKO B Tabuwmie, HO H B
caMoi#l mpwpoge.

Ho yumrs Bac xmvum n
reoxuMun OYIYT He TOIBKO
KHOTH, KapTHl ¥ Ta6JIumEL.
C HOBEIMEZ HmIeSMH B XUMOMU
BBl MOJKETE IO3HAKOMHUTBCS
B HamIWX My3edX, Ijie Ha BhI-
CTaBKAaX 00 MUHEPAJIOTHE U
FEOXIMUH MOKHO MHOTOMY
HaYIuThCH, Ifie 00pasmsl He-
PelKo PaCHOJIOMKEeHBl IO OT-
OEeJTbHEIM XUMHUYECKUM 3Je-
MeHTaM; I H03TOMY MK Ha-
CTOHYMBO COBETyeM BceM,
KTO MHTEPECYeTCS MUHepa-
JaM{, MeTAIIaMa, CONAMA U
UX TeOXHMIIecKO# HCTOpH-
efl, HOCeTHTH clegyIomme
My3emn:

1. Murepanormueckmit
Myseil ~ AxameMmm  Hayk
CCCP. Mocksa, B-71, Jle-
HUHCKHU# up., 14/16!.

Hpyneeitmee coGpamme mmmepamoB Cosercroro Comsa. Cy-
mecTByer yike 220 mer. Mmeerca cmemuainHAs TIeOXEMAYECKAs
BBICTABKA.

2. Myseit MOCKOBCKOTO TI'€0IOro-pasBefouIHOr0 WHCTETYTA
mM. Opmmommrmase. Mocksa, K-9, Moxosaa yuamma, 11.

3. Myseit semueBefenus. MOCKOBCKH# TOCYJAapCTBEHHBIH YHH-
BepcuTeT Ha JIeHWHCKHX TIopax.

4. Myseit Topmoro mmcrmryTra. Jlemmmrpag, BacmiseBckmit
ocTpos, 21-a muumsa, 2.

CoBepmeHHO HCKIIOIATENHHOE MO IOJHOTe co0pamme MEOHEpA-
JI0B €O CHeNUAJbHOM KPUCTAIIOXIMAYECKOH BEICTABKOM.

5. Teonormueckmit myseir mm. @. H. Ueprmmesa. JlemmErpag,
Bacunbesckuii octpos, Cpemmmit mpocmexr, 72-6.

6. Habmeer MmHeparorwy m reoxuMuy B JIeHHHTrpaficKoM rocy-
DapcTBeHHOM yHEBepcHuTeTe. JleHmHTpaj, BacmibeBcKEA O0CTpPOB,
YEmBepcmreTcras HabepesxHas, 7/9.

7. Myseit Topmoro mmcruryra. Ceppiosck, CuOEpckmii mpoe-
meKT, 65.

T
1

Memaanypeuneckuii 2agod

1 Myseit Hocut mva A. E. ®epcmana.— Ped.
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Myszeit 6oin otkperr B 1937 r. k MemaymapogmoMy Treolord-
9eCKOMY KOHIDecCY H OPeKPACHO 0TO0pajkaeT IeOXHMUI0 M MAHE-
pajsormio Bcero Ypana. Ecte Mysem m Bo MHOIEX [Ipyrux ropofiax,
HEpeAKo IpH By3ax M BTy3ax.

B Huese mveerca xopommuii Myaeit npn Akatemzu mayx Y CCP,
B Toumucn — npm TpysmHCKOM TrOCYJapCTBEHHOM YHMBEPCHTETE,
B Kuposcke (Xubummnl) — mpexpacubiit myseit B JloMe TexHURH.

Kamgelii My3eil MoKeT JaTh MHOI'O MOJE3HBIX CBEJIGHWA M IIO-
Ka3aTh TO AOCTONPEMeIaTeIbHOE, 9TO BCTPeIaeTCa B AAHHOM Kpae.

VYyuTs XMMWAW, MUHEDAJOTHH W TEOJOrHE OyIyT Bac TAaKMKe
1 Gonpmme MeTATYPTHYIECKUE B XUMUIECKUe 3aBOJEL.

Besakmit, kro mocermn Marmmroropckmii KoMOMHAT, HA BCIO
HE3HB 3a0OMHHUT, UTO AEJAeTCAd C JKeJe3HOU PyRo#l m KaK W3 CIOMK-
HOTO COYETaHWA XWMWYECKHX B3JEeMEHNTOB mocie o0paforkum B Ho-
MeHHO# IeYd W B CHeNUANBHEIX [[€XaX POKIAeTca cHadalla 3Keje3o,
doraToe YriepoloM, a moTOM I Hacroamas crais. B CoimkaMcke
MBI MOKEM Y3HATh XHMHYECKEE W [eOXMMAYECKHe CyIb0B Kaaus B
varama. Ha cymepdocdarerix 3aBogax B Jlemmmrpage, 8 Bockpe-
ceacke (mopx Mockpoit), ma YKpamee, Ypalle # B Apyrax MecTax —
MOJKHO YBHJETh, KaK amaTOThl @ (OCQOPATEI ¢ LOMOIIBIO Cep-
HOH KHUCIOTH IpeBpammanTca B GocopHble yI00peHAD NI HANIUX
conumanmctaieckmx moseir. Habmromas mporecckl B OTHeIBIMMAIIAX
medax 3aBofoB (eppocunaBoB YenabmEcka, BH HOUMETe, Kak

Banopoxcve. Koxcozumuueckuil aagod
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Lcmecmeentoe 06Hascenue uUs6eCmMHAK0E U OOLOMUMOE KAMEHHO-
Y20AbHO020 NEpuoda ¢ PAKOBUHAMU, MOALKCEAMU, CEEAEMAMU KO-
paanoe u 2ybox na Gepeey pexu Mcmur ¢ Hoszopodckoii 06.a.

poEfaeTcs B TIYyOWHHBIX Hefpax pacOjiaBIeHHag MarMa M Kak
73 Hee KPUCTAJIHA3YeTCS BEIIecTBO.

CrioBoM, BCIOZY Ha HAIIHX §OJBIINX 3aBOAAX MPOXOIAT OTHEINb-
H#ble CTPAaHWYKA HMCTOPHH AaTOMOB: CMEIIEHHE B CIOMKHBEIX IPO-
meccax aTOMOB DPAa3HLIX METAJIOB, M3BJIeYEHHME M3 HAX PA3IUIHEIX
BEICCTB, KOTOPHIG IIOTOM CHOBA CIWBAIOTCS B HOBBIX COYETAHMAX
¢ OPyTUME aToMaMu, [ MOJYIeHHS JEeTHPOBANHBIX CTANCH, CIOMK-
HEIX cynepdocdaros, comeil KaimA, MapraHia, BaHAIUA H IHPKO-
Hrg. B opoMBIMNIEHHEEIX mpomeccax Bce IIUpe W INy0yKe MCIONb-
gyerca xumusi. HaM yie Mamo mpocto o0TOYMTH KaMeHb B KyOUK
MOCTOBO# MM B HAKOHEYHWK CTPEJNE], MBI CTPEMEUMCH ceifgac ero Xu-
MAYeCKHA NepepadoraTh TaK, YTOOBl IOAYYMTH HamOojee IEHHOE
K4aYeCTBO W COUETAHNE PA3JIWIHEIX BEI[ECTB.

Mbr oramBaeM DIpeKpacHBle KYOHKHA JJs HOBBIX, YCOBEpIIEH-
CTBOBAHHBIX MOCTOBBIX, MBI BEITAYVMBAaeM W3 TBEPJOH CTAIHm OCTPUS
HAIIAX CHAPAMOB, MBI H3MEHseM NPHPOIHEBIE LPOIECCH W IpeBpa-
fmaeM OPHWPOMHEIE BellecTBA B HOBHIE IEHHOCTH,

Mu xmBeM ceiigac He TOJBKO B IOXY XHMHOYECKEX IpeBpalle-
HUH, HO ¥ B MIEPHOJ OCYNAaPCTBEHHOTO, INIAHOBOIO PA3BUTHS XEMH-
GeCKUX 3HAHWI M XUMHYIECKOH NPOMEBIMICHHOCTH.

XuMEUeckue Opomecchl OKPYKaloT Hac HA KajkIOM INATY, B MBI
JIOJKHEL BENMATEJABHO K HAM MPUCMATPUBATECA W PAsTaflkIBATDL IX.

VumTe reoxuMmM w HOBEIM HfesM B MumHepajormu Oymer Bac
O caMa IPEPOAA, ee MeCTOpPOKAeHHUs MeTallIoB, coxeir m pyxn. Ha-
rfle He HAYYATCA MOJIOLOM HMCCIefOBATENIh 3aKOHAM XWMHUYECKHX
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OpeBpaleHNH TaK, KaK y CAMOM HPHWPOLHI; M IOSTOMY MEI 30BeM
BCeX BECHOH W JIeTOM, BMMOM M OCEHBIO B CMEIBIH OyTh Ha H3yYeHTE
XUMUIECKUX IIPOMECcCOB SeMJIH.

IIpmcmaTpmBafcs K HAM, BH YBHIATEe PaHHeH BecHO B WepHBIX
[NIMHAX IOPCKUX OTJIOMEeHHA moj camoir MOCKBOM, Kak 30IO0TEHIE
fIecTKE KOMIefaHa IOTIOIAIOTCS CBETIO0-3eJeHEIM BLHIIBETOM cojlei
KyIopocoB. Bel yBmamTe rpagInosEyo KapTuHy m3MeHeHHA A oGpa-
30BaHMASA jKeJe3HBIX DY Ha PyTHEKe ropsl MarHENTHOM, THe HEKOrga
MOINHEIE 00Pa30BAHMsS MArHNTHOIO JHEJIE3HSKA Ha 3eMHOM IOBEpX-
HOCTH CTalW IIPeBPaIlaThCig CHAYaJa B OypHEe MacCHl MEHepaia
HOHTPOHHATA, & IOTOM CBEPXY CTAIW HOKPHIBATHCA KPACHO-O0ypHIMHE
A P/KaBEIMA OKWCAMHE jKeJje3a.

Bcerony, B pynEEKax W KaMeHOJOMHSX, Ha BepIIMHAX TOPHBIX
xpe0TOB M B IIy0OKAX JOJAMHAX II0 OOHAKEHHAM PeK,— BCIOAY BEI
yBHARTE, KAK M3MEHSIETCSA BEIeCTBO, KAK OAWH MWHEPAJ] HepeXomuT
B IPYToii, KAaK HOBOE BEINeCTBO cMeHseTcs TpeTbuM. Hago O6wITh
TOJNHKO BHEMATENBHHIM B CBOMX HAONIOJeHHAX, W OY€HL CKOPO
KQOKIEIA W3 Bac 3aMeTHT, 9TO BCE MEHIETCA — MHOITA MEJIeHHO,
CIOKO#HO, WHOIJ]A BHE3ANHO, NOAYAHAACH BEJIMKUM BaKOHAM MpH-
poasl. «Bce Teder»,— roBOpHIM ApPeBHWE TrpedecKrme (PHI0COPEHL.
«Bce npeBpamaercs n m3MeHAETCH», — TOBOPAT FeOXHMUKHA HALIMX
aJHe#. Irmv MBI KoHYaeM mHamy kamry. HaM xoremoch GBI emme TOIb-
KO JaTh HAIIAM IOHBIM 9HMTATENSAM HECKONBKO KPATKHX, HO IIOJe3-
HEIX COBETOB:

1. Umrait KEEIM 0 MEHEPAJIOTHH, XAMIH, QH3WKe W TOIE3HBIM
ACTI0HaeMBIM. 3aIOMEUHAN W BHEMATEIbHO H3ywail MeHmeleeBCKyIO
TabInIy.

2. Tlocemait My3em MwmHEepalormuecKme, eOJOTHIECKHE, Kpae-
BeJUeCKAe ¥ HOPOMBIMTEHHEIE.

3. OcMarpuBaii 3aBOJBI, 3HAKOMBCSA ¢ MPOM3BOJCTBOM, BHHKA
B XHMHIYECKHe MPONECCH, KOTOPEe B HAX IIPOHCXOMIAT.

4. OrmpaBsnafica ITeTOM HAa PYJHAKEW, B KONM X KaMEHOJOMHH,
HaOI0Tall UpHEpOIy, KOTOpas ABJIAETCA CaMoil Morydeit mabopaTo-
prmeit 3emun.

5. Iymait 06 MCOOIB30BAHME NPHPOJHEIX 0OOTATCTB CBOEH
PopmBE, A WX CKOmIEHAH, CKPEITHIX BHYTPH 3€MHEIX HETD.

A ecmm uro B 9TOi# pabore 6yJeT HesAcHO, TPYAHO, HofJac He-
HOHATHO W, MOeT GHITh, Jaske CKYYHO,— THl HE YHEIBa#, 60po md
BOepe] 0 IyTH OBJAaJleHNA TalHAME HAYKH, YIOPHO BHUKAH BO BCe
Jerand m3ydaeMoro SBIEHWs, Beph B CBOM CHNEI B B CBOIO DHEPTHIO,
Beph B IIPeKpacHile cyAb0bl Halleil CTPAHEL, B ee IPHPOAHEIe Oorar-
CTBa, B HECOKPYIIHMYI0 TBOPYECKYIO CHIY COBETCKOIO TeIOBeKa.



Hpuaoocenue

FEOXHMHMR B IIOJIE

Beepenne

acTosIMas TIJaBa COCTOMT W3 ABYX dacTed. B mepsoit

H3JIaraeTcs pAJ NPAKTHYECKAX COBETOB JJA eOXMMUKA,

pafoTaomero Hafl HONCKAMH MOOJE3HEIX MCKOIAeMEBIX It
TeuxUMUYecKIM H3ydeHHeM KaKoro-immbo paitoma. Bo BTOpoOil —
HaeTcs KPAaTKOe IEePeYHCIeHFe OCHOBHEIX METONOB TEOXHMHYECKON
pabGoTH B TOH HOCHENOBATEIBHOCTH, KAKYI MOIKER COONIONATH
TeOXUMEK B CBOe# IoJeBoit pabore.

ITaaamru noucrosuroe na epanuye nycmuinu Kapa-Kym
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B ocHOBe I TOrO W JPyroro JIEKAT IOJOMEeHHAe, KOTOpOe XOPOIIo
YCBOEHO HCCIEeJ0BATEIAMHU IOCAETHEr0 BPeMeHH; HayIHAs IOJIe-
Bag paboTa B 0O0MeM cJIaraeTcs W3 TPex dacTed: W3 MOIrOTOBHU-
TeIRHOM CTAIWH, MPOBeJeHAs CAMOT0 HCCIef0BaHAA W BHIBO3A I
00paboTKH MaTepuaIoB.

HeT BHKaKOro COMHEHHsA, YTO BCE TPH JaCTH ABIAITCA OJHHA-
KOBO BayKHBIMH, U KaKIasa u3 HuX TpedyeT K ce6e BEIMAHUA ¥ OpPO-
IYMaHHOTO OTHOINEHHA.

«Xopomo myTemecTByeT TOT, KTO MHOTO 3HaeT H MHOTO pas-
MBIILISETY,— CKA3aX OJHH W3 YYeHBIX-IyTelleCTBEHHUKOB, a ApPY-
rofl COBEPINEHHO CIPABEIIUBO IpmOaBMI, UYTO CPENHW BCEX WHCTPY-
MEHTOB, KOTOPHIE MOJKHBI OBITH B PACIOPAMKEHHH HCCIEf0BaTeNd,
CaMBIM OCTDPBIM W CAMBIM BAJRHBIM fBIAETCS eTo Iias, 0T BHEMAHUA
ROTOPOrO He JOIKHBI YCKOJb3ATH CaMble HAUTOKHBIE ABJIeHMAS, BO0
B HUX HEepPEeIKO 3aJ0T KPYIHRHX ¥ BasKHEIX BHIBOJOB.

Jacmv nepsasn

Crapsasrenane

B momesoit pa6oTe re0OXEMWKY, DOMEMO OOBIYHOTO I'€OJIOTHYe-
CKOTO CHApSKeHUs, TPeOyIOTCA eIlle HOMOJIHUTENbHEIE IPHOOPEH
Iua (pE3uYecKHX m XuUMmIecKax mcciaenoBamumii. Ilpm ocmamenmm
9KCIeIUIIAN HEOOX0JMMO YIATHIBATEH IIPesKIe BCero CmocobHl mepe-
IBWKEHUA B palioHe, KOTOPHL co0mpaercsa 00CiIeT0BATH DKCOEXH-
IAsl, B IIAH ee AONM{eH BKIYATHCA BEChMA CEPHbe3HBIA aHAJIMN3
Beca m rabapwmra camoro cHaps:Renma. Ecim meZocraTousnoe ocHa-
fIeHnMe SKCOENAIAN MOKET OTPHOATENbHO CKa3aThCs HA ee pabore,
TO JHWIIHee CHAPsIKeHWe 3aTPYNHUT TMepPeNBUKeHWE, CHeNIaeT He-
BO3MOKHBIM NOCEI[eHne TPYAHOJOCTYLIHEIX DPafioHOB.

Ob6mee cHapssKeHNe HCCIENOBATENIA NOJFKHO IPEMTe BCEDO CO-
CTOSITh W3 MOJIOTKOB PA3HBIX THIIOB.

Jlnst mopof 0CaJOYHBIX W MATKEX (CIAHIEB, H3BECTHIKOB, TIIHH,
Mepreliel m T. [1.) HeoOX0ZmMO, dYTOOLI MOJOTOK OJHOBPEMEHHO
CIYKHJ H JerKo# KWPKOH, ero majKa JoKHA OBITH AIMHOH, IpH-
MepHO, 40 ¢cM m HacaykeHma Tak, YTOOH B pyKax OBLI Y3KHUil KOHEI
ee, a 6ojee mMUPOKUA He HaBaJ OBl MOJNOTKY COCKOUHTH IPH yAape.
Ilpu momMomz Takoro MOJNOTKA JEIKO MOMKHO OYHINATH OCHION W
B30I PaThCs M0 KPYTHIM CKIOHAM.

B paitomax tBepmpix ropEmx mopon (TpaHUT, THEHC, CHEHHT
® T. 1.) Heo0X0gmMO HMEeTh MONOTIK Goiee Tamennlr (B 1—2 Kr)
¢ pyroaTtkon mmmHOM mpmvmepHo B 70 cM. Ha pyKosATKe ROTKHE
ObITH HAaHECEHHI CAHTHMETPH, YTOOB MMeTh Beerfa Iof PYKoi Tod-
HBle MacmTadwl g m3MepeEma. Hpome Toro, mpu Goxsmmx pabo-
TaX HAJ0 EMETh TAKeNYI0 KYBAILY A0 D Kr BecoM # HEOOJBIIOMH
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JerKmit MOJOTOUEK ¢ KOPOTKOM pyKoaTkoi, B 20—30 cM, gag orbm-
BaHUsA MEIKHX KYCKOB WJIW jKe IJs OpHmaHds obpasiaM ompeje-
memHO# (opmer. Hpome MonoTka, Heo6XoamMo HMeTh Habop 3yOMI
pasnmiHO# (hopMEI M BemmwmHH. V3 [pYTOro CHApPSAMKEHHs IIepe-
THCIEM: YBEJIWINTENBHOE CTEKIO0 (IyNy He BHIe 8-KPaTHOM),
FOPHBIA KOMIAc, PYIeTKY, MePOYMHHBLA HOMUK, 3alHCHYI0 KHHIK-
KY ¢ KapaHalloM, CHeIWAJHHO 3ar0TOBJEHHLIe W MEPEHYMepPOBAH-
HEIe JTHKETKE BejmamHONX 6X4 cMm, Gosbmoe KoamgecTBO 06ep-
TOYHO# OyMarm, HEKOTOPOE KOJNWYECTBO MAJEHBKUX CTEKIAHHEIX
0aHOK mas cOopa [EHHBIX W HEKHBIX 06pasmoB W KpPHCTAJIOB,
OIOTHBE W IPOYHEIE KOPOOOYKE DABIMIHOM BeXMUMHEI, AT CHI-
Oy4uX ¥ 3€eMJIACTHIX TeJ BajKHO HMeTh Hab60op NMapyCHHOBHIX Me-
OIOYKOB ¢ MPOCTABJIEHHBIMU HA HAX HOMEDPAMH.

Hpome yxasamHOTO CcHapsiKeHEA HEOOGXOMAMO HMETEH JIETKYIO
doTorpagmueckyro ramepy (ayume Bcero tmma «DIl»), Gapo-
MeTp-aHepoup u HaGOp MBETHHIX KapaHfamieid Mis 3aPHCOBKHE Teo-
JOTAIECKUX U TEOXAMAYECKAX CXEM.

Bcerma momesmo mMmers ¢ ¢060¥ HeOONBIMZe CHISHOYKE ¢ KHC-
JOTaMH DPAa3HOU KPeNmoCTH, XOPOIIHMA [PeBeCHBEIX YI0db, MIATHHO-
BYI0 IPOBOJOUKY, comy m 0ypy. Ilpm paGorax Golee mOCTOSHHOIO
XapakTepa 5TO dIeMeHTapHOe CHAPsIKeHHMe MOJKHO OBITH MOIIOJ-
HEHO PANOM CHEqUATbHBIX IPAGOPOB.

Ouens cephe3HBIM BOIPOCOM SBISETCA YKIA[KA W paclpepene-
HEe camoro ofopymosammsa. YacTb ero [JOJKHA YIAKOBBIBATHCH B
KpelKue, He HPOIYCKAIOIIUe BAAry MEIIKH, NPUCIOCOOIeHEEe i
HOIIeHWS Ha chmHe (PIOK3aKW); APyras — B AIUKE, MPHECIOCO0-
JIeHHHEe [JIA TeX METON0B IepefBHKeHNs, KOTOpPEe HAMEeZaloTcs
B aHHOM pafioHe, W 37eCh JOTIKEH ObITH IPOSBIEH MAaKCUMYM BHH-
MaHHUSI W OIBITa, 9TO0H He cheiaTh Ipy0BIx omuboK W He 3aTPyA-
HUTH TPAHCIOPT.

Y rJaagra coépaEHBIX
MaTepuaJoB

Ha yxmagky m TpPaECHOPTHPOBKY COGPAaEHEIX MWHEpATOTHIe-
CKHEX MaTepHajoB HYKHO 00paTHTh caMoe 0OIBIIOE BHEMAHHE.

TmaTenrpHAag yOAKOBKA H 3aBePTHIBAHME KamIOTO 00pasma B
OTHeNbHYI0 OyMary ¢ BIOKeHAeM STHKETKH OpefcTaBisger Heo0Xo-
ImMeiiiee ycioBme xopomero cGopa. Hamo npmasgTs 3a mpa-
BWJIO HEKOI[A He 3aBePTHIBATH B OfHY GyMary BMecTe HECKOIBKO
06pasmoB, Kak Ol Majbl OHE HE OBIIH, a BCerAa KaKAHIE oGpasen
3aBepTEIBATL OTAeabHO. CKOJBKO pa3 m3-3a HeOPEKHOCTH B yma-
KOBKe mormfannm NHpeKpacHO COGpaHHBIe MaTepHAIH, OCO0eHHO
obpasnsl Markmx muEepanos! IlosTomy mpm ymaxoBKe HYMKHO OT-
7leXATH HEMKHEEE W MADMKHE 00pasibl OT TBEPIHIX W YIAKOBLIBATD MX
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ormensao. Haskmerii obpasen HYXHO 3aBepTHIBATE B 2—3 IHCTa
Oymarm, HO HE B KOEM cjIydJae He CIeZyeT 3TH JHCTH 3apaHee
CKIAJBIBATh BMECTE. JTHKETKY K KajmaoMy o06pasmy, CIOKeHHYIO
BABOE, KIAAyT HE HEHNOCPEICTBEHHO HA ITYyd, a Nocie IepBOro
ciog GyMarm; Opw 9TOM HEOOXORMMO WMETH B BHAY, 9TO DTHKETHH
HAUMCHIBAIOT IPOCTHIM, 4 HE YePHUJIBHBIM KapaHJamoM. Xpym-
KOe M HeKHEe IMEeTKM KPHUCTAIIOB CIefyeT HOKPHIBATH CHAYANA
TOHKOM HAmmpocHON 6yMmaroifi m TaMIOOHOM H3 BAaTH X TOJBKO IO-
TOM y:Ke 3aBEDPTHIBATH B 0OJBIIME JIHCTHI OyMard.

YKIagka MarepmanoB, COODAHHBIX SKCHEfUI(Hedl, TPOXONHAT
gepe3 pAJM STaNoB, K KOTOPHIM HY’KHO OTHOCHTHCS BEChMa BHHEMA-
TENBHO.

IlepBrIii sTam — Ka)KTONHEBHEI €60p W IepeHOCKa K JIa-
repio. Ilpaxruaeckn MHO# 3a mATHOECAT JeT cOOpa MHHEPAIOB OB
Beipaboram Taxoi meron. Horma Bemercs cGOp T€OXEMAYECKOTO H
MHHEPaJOTHIeCKOr0 MaTepmana, Bce 00pasmbl, HafJeHHBIE TI'PyI-
mo# paGOTHHKOB, OTHOCATCA B KaKoe-HEOYOL 0JHO MecTo (OKOIO0
mpHBajia) B ropasgo GombIieM KOIAYECTBe, 4eM 9TO HYIKHO. 3aTeM
00 OKOHYAaHEW PabOTH (BeuepoM) Bech COOPAHHEIR MaTepHmalsl pas-
6upaT, QOpMyOT, OTOMpAIOT JyYmuWe W3 THNMYHEX 00pasmoB K
BpeMeHHO OCTOPOJKHO YKJIAQHBAIOT B HAIIEYHHIE MEIMKH. B mocro-
AHHHOM Jllarepe o0pasmbl CKIAABBAIOT B HAJEKHOE W CYyX0€ MECTO
7 B KOHIIe OUpPeJeNeHHOr0 meprofga padoT paccMaTpHmBalOT BHOBH M
3aBepTHIBAIOT B OyMary A falbHedMel YKJIaAKA B LJIOTHHEE I
KpelKme SIMWKA TaK, ITOOB 00mMuil Bec KasKkAoro AIIMKA He IIpe-
Bermax 50 xr. Yemagka B GonpIlime AIMAKA BOOOIIe HE pPeKOMEH-
AyeTcd, TaX KaK KaMHA OPH 3TOM LEePETHPAIOTCS, a IpH IepeBo3-
KaX W Teperpys3Kax OYeHb TsKe-
IBle SAOIUKN JIeTKO DOBPEAUTE.
OrmpaBka MaTepmaloB IONIKHA
IPOBONUTECS  HEHOCPEeICTBEHHO
camoit axcuegmmueir. (OOGpasml,
OCTABIC€HHBIE HA IOIEYEHWE KOTro-
nu60 M3 MECTHBIX JKATENIeH, 00bIT-
HO IOUAfAl0T B PYKE HCCIenoBa-
TeJA ¢ ONO3JAHWEM HJIH BOBCE
He MOmajialorT.

Ilonyams smwmem ¢ Marepma-
namMm, Heo6XOmMMO TINATEIBHO
pasobpars o6pasmbl m 00sa3aTeNs-
HO Pa3MECTHTH BMeCTe C DTHKET-
KaM# B COOTBETCTBYIOI[WE KOpoO-
KW, TaK KaK OYTaHUOA B STHKET-
Kax MOKeT OPWBECTH K Hemompa-
BEMOMY Bpefy X HEpefKo K He-
BEDHEIM BEIBOM[aM.
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IlepBriit  Bompoc, KOTOpPEIH
BCETJla BO3HWKAaeT Opum cOope,—
9TO: B KAKOM BHJE ¥ CKOIBKO
opars? Hapmo crasats, 4T0 HAa
HEr0 OTBETHTH JOBOJBHO TPYAHO,
I Xopomui# cOop MEHEparorAUe-
CKOro MaTepmajia o0ecoeddBaeT-
Cs JUIIE MOJTAM ONEITOM H GOJL-
muM 3HaHmeM opupomsl. Hexoto-
pHIM o0pasmaM Helb3sd HPUFABAThH
OIIpefleNeEHYI0 (JOpPMY, RIS HPY-
rEx e, Hao0OpOT, KeJaTeILHLI
onpeneseEHEIE Pa3MepH 1 (DOPMEI,
mpuMmepao 9X12 mam 6X9 cwm.

Coop maTepua.Jdos
NpH reoxXHMHIeCKAX
HOHCKAX

TeoxumuuecKkne MOUCKA K
caMa TeOXHMHYECKAs MeTOoNuKa
HcClIeNOBAHAA TPeOyoT coenu-
anpHOrO cbopa Martepmana. Ilo-
CKONBKY Hocaenyommae paboTs
T€OXIMAKOB CBA3AHEI €O CIeMu-
QIbHEIMA  MEHEpPaJIOTMIEeCKUMT,
XHUMAYCCKAMH, CIEeHKTPOCHKOIOMYe- Anmuaonum, 0pysa EpynHux
CKEMU ¥ DEHTT€HOBCKHMHE HCCJIe- Epucmannos
DOBAaHWAME, cOOp MaTepmajla IIPEICTABIAET OYeHH OTBETCTBEHHYIO
3ajauy, OT Ka4ecTBA X OPOAYMAHHOCTH cOopa B 3HAUMTEIBHOW cTe-
[OE6HW 3aBHCHUT YCHOEX F'eOXHMHUUECKOT0 aHAIM3a.

Yro e Tpebyereca ot Taxoro cbopa?

1. Ilpesxme Bcero He0O0XOTUMO [OCTATOYHOE KOJIUYECTBO MaTe-
pzmasia He TOJNBKO [JIs ONTAYECKUX HCCIETOBAHHH, HO W JJA XHMHA-
YecKHX oupefeleHnii, IpAYeM NeTANbHEIM XUMAYECKAM AHATA3AM
OpeJIecTBYeT B WHBIX CIyYafdx OTAeleHWe IPHBXONAINAX, JOHOJ-
HUTeNbHEIX MmEepatoB. IlosroMy HeoOxommMo HMeTh [HECATKH
KHJIOTpaMMOB 00pa3ioB Hamboiee XapaKTepHBIX IOPOS I MUHEDPaJb-
HEIX COYeTaHUH.

2. lna MuUHepaJiOTMYECKEX WUCCIEROBAHMA Takske Heobxommm
c6op OTHeNBHBIX MHEHEPAJOB. JTO HYKHO NI TOTLO, YTOOBI BEIAC-
HATH [OCIEJOBATEJILHOCTH BHIIENEeHHsS MOUHepaloB, W  [IId
or6opa XOpPOIIMX, YMCTHIX OOPA3MOB BajKRHEHMHNX MHAHEDAIOB JJs
aHAJIHA30B.

3. Heob6xommMo cob6mparh MaTepHAJ He TOIBKO JiA JIabopa-
TOPHBIX HCCJIENOBAHMUI, HO M s XpaHeHWs Hamboiee THUAIHBIX
00pasmoB B My3edX. OTO IOMOKET MO3HAKOMHTL IIOCETHTENed My-
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Bed C MAHHBIM DKCIOHATOM ¥ MO3BOJUT CPAaBHATH THOHYHEE 00-
pasnsl MEHEpala HM3yYaeMOTo BaMHu paiioHa ¢ o0pasmaMm TakWX
e MIOHEPAJOB JAPYIHWX MeCTOPOKIeHUI.

CpaBEuUTeNbHHY aHAJH3 €CTH ORAHH H3 Me-
TOKOB MCCIefLOBAaEUA HaTypanucTa. MccaemosaTens-
'eOXUMAK He JOKeH [eJaTh OMubOK CTapoid MEHEPATIOTHIECKOH

K pucmanav, 4epro20 mMYypmasura JHenesHrie yeemv, — pasHoEUIHOCM®
apazoHuma KopaanoeuoHoi gopmst

IIKONBI, OH [OJIKEeH 00palmaTh Cephe3HOe BHUMAHFE HA BCe MeJ-
KHe OPOABJICHHA KAKAX-ITAG0 XMMUYECKHX 3JIeMEeHTOB; Hajke HAY-
TOKHEIe KOPOIKH, OPOAYKTHL BHIBETPHBAHES, MOJKHEI COOHPATHCH
UM TaK e TIIaTeJIbHO, KAK KpacWBble MITY(dH ¢ XOPOIIAME KpW-
CTAJIIaMH.

Boofme, kax OCHOBHOe IPaBHIO, HAN0 PEKOMEHJOBATH BCEM
mceaefoBaTelaM 6paTs Kak MoOMHO Goxbpmme MaTepmasa. Jlydmie
mOoTOM OTODOCHTH JHUIIHEe, 9eM He cOOPATh MONHOIO MaTepmaja Io
BCEMY KOMIUIEKCY MWHEDAJOB H XHMAYECKHX DHIEMEHTOB H3yda-
eMoro paiona.

Ilpz cGope o6pasmoB Hukorga He Hano ybalKEBAThH cebs
MEICJIEI0, 9YTO BEPHEIIECH B APYNOH pas HA 3TO e MecTo & cobe-
pells JONOJHWTENHHO HOBBIA MaTepHmall.
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Sanncer Had.moxennii

Bomnpoc o sanncm mabuomeEmit B monesoil paGoTe Takike 04eHb
BajkeH M cepbeseH. OJMH yUeHSBI# COBEePIIEHHO CIPABEIJIMBO TO-
BODHI, 9TO IYyTEMECTBEHHWK M MCCIeOBATENL J0JKeH HOCHTD
KapaHJall HA BepPeBOYKe BOKPYT IIeH,— YeM Jerde JOCTABaThH Ka-
PaHOAm, TeM dame OyJellb 3alWCHIBATD. JAOHCH HOJHHE! Bec-
tHch AByMa myramm. Ilpessfe Bcero Ha KasKmo#l STHKeTKe, OpH-
J0KeHHOM K o0pasmy, sKeJaTelbHO CTABATH He TOJIBKO TOYHOE
yKasaHZe MecTa ¥ AAaThl c00pa, HO M HEKOTODEIE HAaHHEE O TeX yC-
JIOBHAX, B KOTOPHIX o6pasem B3sgT. UeM TOYHee YKAa3aHO MeCcTO
HaXO[KH, TeM Jerdie B JaJbHefeM WCIOIL30BATH COOpPAHHBIR
Marepuad.

OpEako OCHOBHAS 3alHCh — B [ONEBOH 3aNMCHON KHIDKKE,
1 6e3yKOPW3HEHHOe €€ 3alOJHEHWE MOKHO OHTH OpPEefMETOM ILO-
CTOAHHOM 3abOTHI HMCcaegoBaTeld. Yclex MHOIAX MCCIeNOBAHAM
3aBUCAT OT TOT'O, HACKONBKO TINATEJIBHO, OPOAYMAHHO MW HOJHO
BeIyTCH IONEBEle KYPHANBL 3amrch HAOMIOTeHHE HYMHO HesaTh
Opesk[e BCero HA MecTe paboT, 0XBATHIBATH Bce HAONIONEHMS, PO-
BeJIeHHEIE B JAHHOM MecTe, W 3allACHIBATH TPUXONANIAE HPH 3TOM
B TONI0BY MBICIA. B KomIe mHSA MOMKHA JaBATBCS CBOMKA BCErO Ma-
Tepmajia, IpWYeM MOJIKHE BECTHCH HHEBHHKM TOLO, YTO CHEIAHO
3a »70 Bpemsa. OUeHp Ba)KHBI CHENAHHEIE OT PYKHA B 3aTHCHOHN
KHMKKe CXeMaTHIeCKhe 3apPHCOBKEA MeCT, B KOTOPHIX OPOHCXOMUIA
pabora m OBIIM BBATHI OTHELbHEIE 00DPAa3MBL.

IlonHOTAa M TOYHOCTH 3almCell B 3aMMCHOM KHHIKKe CIYKAT BO-
o0me JyYmmM moKasaTeneM paboTH; W OfEA W3 I'py0edmux omm-
00K TOJIeBBIX MCCIeOBATENed — HalleKga Ha CBOI IaMATH.
Brecenne momonHuTeARHBIX JAHHBIX 0 IAMATH B HOJEBYI0 KHIKKY
AW B STHKETKE — METO]] OYeHb ONACHEIA, KOTOPHIA Hepegxo obec-
meHmBaeT ¢00p W BeeT K HeBePHLIM BEHIBOJAM.

Heob6xommMo mOfYepKHYTH, ITO BECTH XOPOINO IIOJEeBOM JKYP-
HaN oueHb TpyZHO. OH OOEYHO MOKET COCTABIATHCA JHUIIL Bede-
pOM, II0 OKOHYAHMH THKEJOTO IONEBOTO MHSA, KOITA TCCIeH0Ba-
Tellh yike yCTAl I cTpeMuTesa K orAeixy. Hepemko meobxopumo om-
pefellenHOe HAUpsKeHWe BoJdu, 4T0OBI BCe Ke 3aCTaBUTHL ceba mo-
CBATATHL XOTA OBl 15 MmHYT 3ammcu JHEBHBEIX IONEBBIX HaOIIOXE-
mmii. Mrorga sTo OBLIO M B MOel IpaKTHKe — HAaUWHAEIDL BCIel-
CTBHE IepPeyTOMIEeHMS 3aIMyCKaTh kypHaX Torfa Iyulle chejiarh
MHEBKY W HOCBATHTH HECKOJHKO 9acOB COOKOHHOMY HeJ0BOMY €ro
ACIPaBIEHHIO.

IlomeBrie sRypHAJE MOMMKEB XPAHETHCA OCOOSHHO TINATEJILHO;
AX Helb3sS HAKOMY OTHABATL HE BO BpeMs PadOTH, HE mocie Hee,
TaK KaK 5TO OCHOBHOH JOKYMEHT, KOTOPHIX CIELYeT Bcerfa HOCHTH
opu cefe BMecTe ¢ [PYIHME BUKHEHIIEME NOKYMeHTAMHU BHKcHe-
AN,
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Tlocie BO3BpallleHus M3 YKCHENUOUU W pa3bopa KONIEKmuil Ha-
CTYHAeT BTOPOH# HTAl — HOMBeJeHUEe HTOrOB IOJEeBO¥ pPabOTEL
fI npupmaro eMy oueHEL 0ONBIIOe BHAUEHWE M MONEBOM OTUET CTABIIO
BO MHOTEX OTHOINEHWSX BHINIe OKOHYATEILHOTO, MO0 OH OOBIIHO
00beKTHBHO MONLITOKWBAGT HEMOCPE[CTBEHHEIE IIOJNEeBEHE HAOII0-
OeHHS W 9TUM CaMBIM npmoOperaeT IeHHOCTH, HE BCErma LPHUCY-
My J[eTaxbHO NUpPOpPaGOTAaHHOMY OKOHYATENBHOMY O0TYeTy, Ha
KOTODBHIA OKA3aJW BINAHME M IPOIWTAHHAS NUTEPATypa, W MHE-
HAA ADYTEX HCclefoBaTelel, W HeXH# psj DOCTOPOEHEX o6cTOs-
TEJBCTB.

OTger, HANNCAHHBIA [OJ, MePBHIM BHedYaTIeHHeM CaMOI M0e3N-
KH, HePeJKO ABJIAeTcsS ropasio Gojee IPAaBHABHBIM U Gosiee IiIy0o-
KAM C TOYKN 3DeHHs WOCTAHOBKM caMmX Opo0ieM, dUem Goiee
HOo30HAA HaAyMaHHAs u 00paboTamHAs CBOJKA.

Yacmb emopaas

MeToab! B MOCJAEZOBATEJIHLHOCTE PAGOTHI

Ilepenm orbesmoM B moJie FeOXWMEK [OJKEH IPOBECTH PAN IOJ-
FOTOBUTEIBHEIX PAab0T, HOMEMO HOATOTOBKY CHAPSAKEHHUS, 0 KOTOPOM
OBLIO CKA3aHO BHIIIE.

Ilpesxnme Bcero HEOGXOAAMO O03HAKOMHETLCS ¢ HMEIOINEHCA JHTE-
parypoil o JaHHEOMY paiioHY 7 mO KamHOMY Bompocy. Ecim 3amaga
[OMCKOBO# pabOTH — IIOMCKA ONpeeleHHOr0 XAMATECKOTO HIEeMeH-
Ta, TO HeOOXOZMMO JeTalbHOe O3HAKOMJIEHHE CO CBOMCTBAME €ro I
ero coepmaenmit. Bo Becex ciywasx meciemoBaTelnio, IOMAMO H3yde-
HIISI HMeIomieiics IUTepaTypPHl, HAJO AETAILHO 03HAKOMHUTLCA B MY-
3ee ¢ o0pasmaMm, THNHYHEIMA [JiA TaHHOTO paloHa, X ¢ TeMH MH-
HepajaMm, KOTOPHIE XapaKTePU3YIT 3IEMeHTH — OOBEeKTHI IO0-
nckoB. Oco0eHHO BajKHO CBOGBPEMEHHO IpmoOpecTd HeTalbHEIC TO-
gorpapriecKre W TeOJOrMYecKAe KAPTHl WM WX KOIWH IJs TOTO,
9T00B BO BpPeMsA SKCIeJUOAH OTMeYaTh IBETHEIM KapaHZAIIOM
TPOMe AR OyTh, MeCTa HAXOMTEHIA HAM0ONee WHTEPEeCHBIX MH-
HepaJoB.

Ilo oTHpaBKE B SKCHEAWOUIO HAMO TaK/Ke 0043aTENIBHO HETATIBHO
03HAKOMHATECS CO BCEMH METONAMH IIOJIEBBIX WCCIEOBAHUE W TOYHO
3HATH HE TOIBKO KAK HOJNB30BATHCA TeMH IpuOOpaMu, KOTOpPEIe Ieo-
xuMuK Oepet ¢ coboit, HO I KaK WX WCIPABIATE.

Bropoit sram — paGora B mose. Hamo mpemme Bcero ozmaxo-
METBCS € TeM, 9TO W3BECTHO O HAHHOM paiioHe B MECTHHIX yd4eOHEIX
obmecTBax, Mysesx, OmOunmorexax, mioxax. HeoOxopmmo cobparts
CBeJleHNsA cpefld MeCTHOTO HaceleHUsA 060 BCeX TeX MecTax, e [0-
ObIBAIOT DyHy, TAe WMEIOTCS eCTeCTBeHHBIe OOHasKeHwms. B psame
CI[y4aeB OUYeHb BajKeH aHamm3 reorpaduuecKuX HA3BaHWMH, KOTO-
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pble HEPEIKO YKABHBAIOT HA
cymecTBOBaEMe B HAaHHON
MECTHOCTH pPYOHHKOB HIH
moOnram; mampmmep, B Cpen-
Heil A3wmm CIOBO «KaH» ro-
BOPDAT O pYOHUKE, <(Ky-
MHIII» — 0 cepebpe, «Kai-
6a» — 06 oxoBe mim OpoOH-
3¢ u T. 1. Ecim rme-mubo
AfleT CTPOMKA JoMa WJIW Ha-
CTHIIAETCA MOCTOBAsg, HYMK-
HO PACCIPOCHTH, OTKY[A
OPEBO3ATCA MAaTEPHWAaJN; BEI-
SICHATb, [Jl€é IPOBONAT HO-
BYIO MOPOTY, CTPOAT MOCTEHI
HJIU FHeJIe3HOJOPOKHYIO -
HF0. B KOIX03ax m COBXO-
8aX HAJ0 PACCIOpPOCHTH, Tfe
POIOT KOIOAOEI, TAe OepyT
TIWHY IS OedYeil, H3BeCTKY
AW KpacKy AJs JOMOB.
MecTtrOE Hacenemme He-
PEIKO DOMHHUT O TOM, 9TO B
JaHHOM paioHe paHBOIE pa-

foTany W3BICKATENbCKUE MApPTHU; y MHOTEX CTAPOIKHEIOB COXPAHH-
Inch BOCHOMWHAHHS O pPyAe B TOM HJIM HHOM pakiome. B psape
pafioHOB OYeHL BAKHO BEIACHATH HAIWIWE [PEBHAX BEIPAGOTOK,
CTaphIX OTBAJNOB PYAH U IIJIAKOB, OCTATKOB ILIABUIBHBIX Iedei
AT [

Homeuro, HamGoapmuit MaTepWal AJd OPeIBapPUTEILHOT0 3HA-
KOMCTBa C MEHEpaJormell W reoXmMmeR paiioHa MAIOT He CTOJBKO
€CTeCTBeHHEIE OOHAKGHUsA, CKOJIBKO WCKYCCTBEHHEIe BHIPaOOTH,
MMEHHO OTBAQJH TpPH PYFHUKAX W Pa3pa00TKAX, KOTOPEIE IOCTAB-
JSA0T MEHEPAJOTY H TeOXAMAKY He3aMeHHMLIA W IPATOM HEpeaKO
COBEPINEHHO CBEKIN MaTepmal. B pPymHEIX MECTODOMKIAEHWAX Ha-
KaOIMBAIOTCA TPOMATHEIE KOJIMYECTBA TeX COYTHHUKOB, KOTODEIE CO-
OPOBOKIAT PYIY, W II09TOMY B OTBaJax KOIeH HEPeIKO MOKHO
co0paTh WHTEPECHHI MAaTEPHAJ, eclii B TeICHMe MHOTHX JHEH mHc-
cIeT0BaTh KaKIYI0 HOBYIO J00LIYY M ONpeIedsATh MHHEeDPaJbl OpH
IHeBHOM cBeTe B TONBKO 4TO OTJIOMaHEEIX ofpasmax. OrBadel m
mrabens [OGBITON pyABl W KaMHsA B O0OIeM [alT MEHEDAIOTy
AW TeOXVMHKY ropasgo Oollee IeHHEIH MaTepmas, dYeM caMm
mofi3eMHble BHIpaboTkE, THe B 3a00AX TPYAHO BECTH TOYHEIE
gabIoneHns.

Ha oTkprITEHX paspaGoTkax B PYNHUKAX 0UYeHb IOJIe3HO Gece-
TOBaTH ¢ PaGoumMHd, paccIpamIwBaTh O BCTpevalmuXxcs o0pasmax,
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Hobwiua gocopumos na pyonure Kapa-Tay. Hasazcras CCP

ofpamaTs WX BHVWMAHHE HA WHTEPEecHEIe 00pasmsl, IPOCHTH HX
OTKJIAABBATE BCe, 94T0 OpocumTcss wWM B riasa. MOmKHO # HyM-
HO BaWHETEPEcOBATh MeECTHOe HAceJeHMe, HOCBAIIAsg ero B CBOIO
paboTy m pacCKasHBasg O TeX HOJIEe3HBIX HCKONAEMEIX, KOTOPEIE He-
obxommMo paseickaTh. CosTaHHme ONPeRENeHHOIO OGLIeCTBEHHOTO
MHEHHs, COIYBCTBHE W COTEHCTBEE CO CTOPOHEI MECTHOTO HAcele-
HUS — ONUH U3 ByKHeHmmx (aKTOpPOB yciexa B momckax. MecrHoe
HacelleHWe HAYMHAET WHTEPECOBATHCI PabOTON SKCHeTUNAH, Haske
HeTH ¢ OXOTO# MOMOTAIOT: IPHHOCAT ¢ PeK:m o0pasmsl rajiek @ Ba-
JIYHOB; M HAg0 CKasaTh, 9TO HEPEJAKO CaMble KPyIHEE HOBHIC Me-
CTOPOJKIEHEAA OTKPBIBAET MECTHOe HaceJeHHe.

B kaKmoM JaHHOM OOHA)KeHWH, KAaMEHOJOMHeE, pa3paGoTke o
DPYAHZKe HYMKHO CTaparbes cobpars o0pasmel BceX MEHEPALb-
HEIX Tel, KOTOpPHe 8JeCh BCTpedaloTcs, o0pamas BHUMAaHZEe KaK
HA KpPYOHbIe WX CKOIJIEHWS, TAK W HA HUYTOKHBEIE CJENEH], YKa-
3EIBAKMIWE HA HAJIKIAE TeX WM WHBEIX T[EOXUMUYECKAX MpPO-
I[ECCOB.

C6op mMaTepwmaioB, KOHETIHO, JOJIKEH CONPOBOKTATHCA HAGIIOME-
HUAMY HaJ 3aJeTAaHWEM MUHEPANoB B HOPOAe, Haj WX COOTHOIIe-
HmeM, BogpacToM u T. fi. Ilepsranoe osHaKOMIeHWe ¢ paitoHOM AaeT
BO3MOJKHOCTH HCCIEOBATENI0 IPABHIBHO NONOUTH K IeOXHMUTe-
CKOMY HCCJIE[OBAHUIO €ro.

T'eomor m merporpad HagmHAIOT CBOX paboTy B HOJE ¢ W3yde-
HEA 00Ieil reoJorHuecKoid 00CTAaHOBKH, TeKTOHWKH, B3aXMOOTHO-
IMeHNH DOPHBIX HOPOX; MJS STON medm O0BIYHO HEOOXOJHMO CHAda-
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Ja IIFPOKO OXBATHTH BCIO TEPPUTOPHI0 W MOTOM YsKe IPHCTYIHATH
K JeTaIbHOMY H3YYEeHWI0 JAaHHOTO KOHKDPETHOI'O yIacTKA.

Pabora reoxumMmka TpoTeKaeT OOBIYHO WHAYE; OH IO CYIIECTBY
cBOe# paboTHI JOMKEeH HAUaTh ¢ KOHKPETHOTO MaTepmania, T. e. C
€aMOr0 MeCTOPOKIEHHS.

IlosrakoMmBImECE ¢ TeONIOrAYECKOR CXeMOH pailoHa, OH HOJmeH
HAUMHATH CBOM HCCIeA0BAHMA co mrabesmeir JOOBITOR Pyl M OTBa-
0B O0KOBo# mopoxsl. Tak HaMedaeTcs JOBOJNBLHO Pe3KO pasimume
B MeTOJaX MOAXOofa K paboTe Y reoNOr0B M TEOXUMAKOB B YCIOBHAX
SKCUEeNVIUA UJIA SKCKYPCHM.

IlpubriB Ha KaKoe-nImGO MeCTOPOKAEHHE, Ie0NOr HAeT HeMe]-
JeEHO B INTOJBHIO WIW INAXTy [ ocMoTpa 3aboeB, a Takme B
mepBYyI0 Odepefpr HAONIONAeT BHIXOABI OTHENBHBEIX MOPOJ, €CTeCT-
BeHHBIe O0HAKEHUA U T. 1.

leoxmMuK 1 MEHEpAJOr HANPABIAITCA OPeMIe Bcero K IITa-
OenAM pynoH m oTBajzaM. B camel# 3a00# OHE MONKHBI HATH TOILKO
TOTHA, KOTJla WX Illa3 HA CBeTy HAYYUTCHA PA3JIAIATH OTHeNbHEIe
MEHEepassl, TaK KaK OUOpefeleHAe BHANOB MHHEPAJIOB IPH HCKYC-
CTBEHHOM OCBeIIeHHH 3a00s OpefCcTaBIAeT OYeHb TPYNHYIO 3a1awy
B BO3MOJKHO JIWIOIL IPHW OOJBIIOM ONOEITEe. TOJBKO IOCIE TIHAaTelb-
HOTO W3y9YeHHAS MUHEPaJoB B IITabelsAX W OTBAJAaX IeOXHMHUK OI-
sKeH IepPeidTH K HMcclefoBaHWI0 Oollee OOIMWX IE€HETHIECKUX W T€0-
XEMAYeCKEX 3ajad, JIsa 9er0 OH IepeHOCHT cBOoI0 paboTy Ha H3Yy-
U@HHEe eCTeCTBEHHBIX O0OHAJKEHWH W HA JeTalbHOEe HCCIeIOBaHme
caMnx 3a00eB W MMEIONAXCA 3aPHCOBOK.

Orclofa CTAHOBATCH COBEPIIEHHO HOHATHEIM, II0YeMY MHHEpa-
JIOT W TeOXHMUK, IIPAAA Ha PYIHAK, HAIPABIAIOTCS O0BITHO NasKe He
K mralelsaM PyOs], a K 0TBaJaM G0KOBOMA IOPOIEL.

f1 nmuso0 Hepengko HaOmOMAN, ¢ KAKAM YAWBIeHHEM, a HHOIIS
A OpsSMO HEYHOBONBCTBHEM CMOTDPEIHM HA MeHsd HEKEHepPhl H TeX-
HEUKH, KOTAa, IpHexaB Ha MecTO, s OCMATPHBAJ BHAYale OTBAJEL,
a 3aTeM PYMHUK.

Mo me pomxEB B8a0BIBATB, YTO pAa3rafgKa CaMBIX CJIOKHEIX
mpobiieM MeCTOPOKeHAS X TOHWMAHEME ero TeHe3WCa JaeTcsd JWUIIb
oyTeM [eTalbHOTO H3yYeHWs BCeX HAONIOJaeMBIX MEHEPAIbHBIX
KOMILIEKCOB, X COOTHOIIEHAS MeAY c000H, mxX ¢BA3M ¢ OOKOBLIMA
oopomaMu ¥ T. J.

Taxum 00pasoM, HaMedaeTcs CIETYIOMAs IOCJIEeZOBATEILHOCTH
paGOTEl reoXEMHEKa IpZ IIePBOM cOOpe HAYIHEIX MATePHANOB: fie-
TaXbHBIA OCMOTP OTBAJIOB, IOTOM IITabeleH; pnanee — 3a0oeB B
OTKPBITEIX paspaGoTKaX, 00HAKeHAH, ¥ JHIIE IIOCJTE BCEro STOT0 —
0CMOTp TOI3eMHBIX BHIPAOOTOK M M3ydeHHe COOTHOUICHMH MEHEepa-
JI0B B CBEKMX ION3eMHEIX 3a060MX.

Kak MBI yie roBophIm BHIIe, c60p MaTepPHANOB NOIKEH CO-
IPOBOMKAATHECS MOCTOSHHBIM AHAJIM30M BCEX MUHEPAIOTHYECKHX K
TreOXIMAYECKIX COOTHOMEHWH, a MOTOMY HeoO0XOmmMO, 4ToOBI Teo-
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XAMUK 3a0CTPHI CBoe BHEMA-
HHe HA JeTaJbHOM COIOCTaB-
JeHHE  Bcex  HaDIIOIeHHUH.
f BcmoMmEalo, uTo HaMedeH-
HasAg MHOI TeopHA CB8A3M Ier-
MATHTOBEIX IIPOIECCOB ¢ 00pa-
30BaHEWeM M3yMpymos Ha M3y-
MpPYAHBIX KOIAX JMOJT0oe BpeMs
He BCTpedYalna COYYBCTBHA,
OOKa HECKOIBKO HWITOKHELX
KpHCTAJIOB Komymbmra He
TOATBEPAUIH, YTO MBI HMeeM
JeJ0 ¢ TUOAYHBIMHA [PAHATHEI-
MA TerMaTHTaMH.
IlpogymeiBass BCe cBom Ha-
Onofenns, IeOXAMUK JOIKEH
MBICIIEHHO YCTaHABIWBATH CO-
OTHOINEHUA MEKAY OTHEeNbHH-
ME MEHEpalaMH, BOCCO3LaBaTh
Te YCJOBHA, OPA KOTOPHIX OHH
obpasoBanmch,  OCHOBHIBASICH
Ha CBOEM OIEITe, IOJBEprarhb
Crana «Bmopoii Cmoaby 6 eocydap- Bce [aHHEIE CPABHUTEIBHOMY

cmeennos  3anogednure  «Cmoabuiy, aEAIN3y H TAKAM 00pasoM mo-

npedcmasasiowem co6oil 260402UNECEYIO i
pedrocme — HcugonucHble eusaHMCKUe CTONCAEQ IPUXJfuTs K TOH

5 - 5
MACCUEHL  pososamo-6ypoeo cuenuma. HIA AHOM Padod9eHd THIO-
K pachospckuti kpail Te3e O TIeHe3Wce JAHHOTO

MecTOpOkAeHNsa. Takasg rummo-
Te3a COBEPIIEEHO Heo0XomuMa A JajibHeime# padoTH DOECKOBO-
ro 7 pas3BefOYHOTO0 XapakTepa, HO HY;KHO He 3a0EBBaTh, 4TO pabo-
dasg THOOTe3a He [OMIKHA 3aCHOHATH caMux (axToB. Ecim gaxT
ALyT Bpaspes ¢ rmmoTe3oi, To Hamo ee ordpocmth. CaMas raydo-
Kasg CAMOKDHTHKA W CaMOaHAIu3 HeoOXOoAumMH npm 3ToH pabore,
H ycrmeX IOMCKOBHIX W DPAa3BeJOYHEIX padoT BaKI0IaeTcs AMEHHO B
YMeHWE #3 MaleHBKAX, elle 3BAMETHHX (DAKTOB CTPOWUTH TAKHE BEI-
BOABI, KOTOPEe MOIJIA OB CBA3aTh BCe SBIEHUS MeKOAYy co0oil m
DOfCKAa3aTh Te, KOTOPHIe elle He m3BecTHH. Besaxas pabogas rmmo-
Te3a XOPOIIa TOJNBKO MOCTOIBKY, HOCKONBKY OHA HaMmedaeT HOBEIE
OyTH.

I cosmaTenrHO 8aoCTps0 BHEMAaHMe HA BTOM BOIpoce, EOO
OYeHb YacTO HOJEBBIe PAGOTHWKM HEe XOTAT OTKA3aThCSI OT CBOEH
mepBoit paGoueil TMIOTE3H farKe TOTKA, KOIZA HOBEIE (DAKTH HATH-
HAIOT PEeIITATEeNbHO e TPOTHBOPETHUTH.

BuMecre ¢ Tem He00XOREMO MORYEPKHYTH elle ORHO IOJOKEHHE,
KOTOpOe, K COHaIeHWI0, B paGoTax IOCIENHEr0 BPEMEHH He BCETHA
OPOBOAWTCH B JKUBHL HOCTATOYHO pesko. VcciemoBarends HOIKeH
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9eTKO Pa3Im7aTh CaMHBIi aKT m ero HabGJIO[eHus, ¢ OHONR CTOPOHHI,
7 TeopeTmuecKkme ¥ oOmue BEIBOAEI — ¢ ppyroit. Hak B moieshHIX,
TaK W B OKOHYATEIHHEIX OTIETAX HCCAENOBATENDb HOIKEH pPe3KO
PasiesATs 9TH ABE CTOPOHEL TAK, YTOOBI KajKIBIA MOT BHIETH, I7e
goHYaeTcsa pakTaIecKud Marepual HACONEEWA m Ie HAYWHAIOTCH
IOTMYeCKWe W TeOpeTHYeCKme MHOoCTpoeHHsA aBTopa. Heobxommmo
IpegocTepeYb MOJONBIX HCCIeROBaTelNedl OT yBIEUEHHs 3aRIIOYH-
TENBHEIMU BHIBOZAMH, OTONBHTAHWA HA 3aMHAH OIAH KOHKDPETHOIO
JaxTAIEeCKOr0 MaTepmala, TaK KAaK BEHBOJAHL 0e3 (PaKTOB oKasbIBa-
I0TCs BACAMIAME B BO3LYyXe.

Bot nmouemy mpmxopmTes ¢ 0c000# HACTONIABOCTBHIO MOMIEPKE-
8aTh HEOOXONEMOCTH TOYHOTO W TOHKOTO HAONIOAEHWs CaMUX sSBIE-
HEH OPAPONEL.

VccnemoBaTens B mojie 10JKeH 3aDMCHIBATH BCE Te MeJOUH, KO-
TopHEle Opocaiorcd eMy B Tiasza npm madmiofeEHE. OH [OMHeH Ipe-
BPATHTH CBOIO IONEBYIO 3aTMCHYI0 KHEKKY B NOCTOSHHEBIN JHEBHUK
CcOGCTBOHHEBIX MpICHe#l W HaOMOfeHN#, W TOJNBKO ITAM IyTeM OH
CMOMKeT TpUATH K UpaBUJIBHEIM BHBomaM m pemenusaM. [Ipm srom
OpEXONATCA [HOBOIBHO DE3KO
pasnm3aTs xapaxrep pabor m
3ammceid B MepBHIA TOX Ioce-
MeHns KaKoro-Inbo MecTopork-
OeHWS miW paiioEa M B mOCIHe-
mylomue rome. Ilpm mepBoM
HoceIeHRH HeoOXO0AmMO 0co-
6eHnO CIeIUTEH 32 HAKOILIEHH-
eM umcTo (PaKTAIECKOro Mare-
pmana; Opm BTOPOM OOBIIHO
BO3HEKAET yyKe HEe00X0AuMOCTE
OPOBEePKX CO3XaHHOW paboueit
IrENOTe36l; HAKOHEI, DX TPeTh-
€M BHIABIAIOTCA YKe IPOGIeMEI
o0mero xapaxTepa, . OOBIYHO
HMEHHO TPEeTH#l TOj TPHHOCUT
HOBEIe OTKPHITHAS ¥ IOJCKA3EI-
BaeT HAIpPaBIeHWE TOYHEIX IO-
nckos !. Coxpamenne 3TAX CPoO-
KOB, BO3MOKHO, W 3aBUCHT OT
ONBITA WCCIENOBATENs I OT
TOr0, HACKONBKO [0 HETO [aH-
HOe MECTOPOKIEHNE UM Paliion

! PexoMeHyl0 OpHm DOHCKAax
NONB30BATECA  [If  PYKOBONCTBA

npexpacHoii KEmro#r B. A. O6py- Monodoii eeoxumur uccaedyem
uepa «Ilonemas reomorma». 1932, obHancenus enadunst Kapa-Mlop.
320 crp. (ocoberno crp. 183—207). Typrmenckas CCP
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GBLID HM3yYeHK C TeOoNOrMYecKON W MWHEPAJOTHIeCKOH TodeK
3peHn.

3HAYATENIHHO YCKOPSATCH OKOHUATEJbHEIE BEIBOJHI, €CIH BO
BpeMsA MONEBEIX paboT OpPOBONMTH TpeABApATEeNbHEIE Ompefele-
HUsA BCTPEYAIOMUXCs M@HEpasoB M TopHHX mopof. Ilepemocmele
reoxmMuIecKme J1a00opaTOpPHU, BO3MOKHOCTH BO BpeMs pabor oTaa-
BaTh HEKOTODPHEIe 00pasmBl AJsA KOJIMYECTBEHHHX AHAIM30B B Oim-
Malimue gabopaTopuu B 3HAUATENBHON CTemeHH 00JerZaroT Xof Io-
JIeBBIX HCCIEJ0BAHUHM W MO3BONSIOT CKOPEe MORORTH K OKOHYATelb-
HEIM BHIBOZAM.



RPATRHE CBEJIEHHA

0 XHMAYECRHX 9JEMEHTAX!

A 301 — Nitrogenium (N). Arom-
HE1f HOMep 7; aToMHERIA Bec 14,008.
BecnoBeTHEIH Ta3, COCTABIAKMMUA %/s
of’beMa OKDPYHKAION[ero HACc BO3AyXa.
IlepBrIe yKa3aHAA Ha CYMeCTBOBAHHS

a30Ta Kak 0c000ro Bel[ecTBA IPHHA-
aemar [I. Pesepdopny (1772), omma-

KO ToipKO JlaByasse MOKasal, 94TO OH
SBIAETCS SIEMEHTOM, H Jall eMy CO-
BpPeMeHHOe HasBaHHE — a30T  (Io-
rpedecKn — «0e3:KU3HEHHRHY). Jla-
THHCKO® HasBaHme Nitrogenium mpo-
M30LIJI0 OT (HHTPOH» — (CEIHTPa» I
(TeHYCY — «POJ», HOPOMTAIOMAA Ce-
antpy. B mpmpome, KpoMe BO3myxa,
a30T BCTPEYAETCS BO BCOX KEBEIX Op-
raHE3MaX, a TaKiKe B BHUJE CEJHTD —
HETPATOB HATDPHs W KaIHA. A3B0T me-
PeBOUTCA B KHLKOE COCTOSIHHE LIPH
reMmepatype — 195,8°, 3aTBepmeBaeT
opm —210°. CBoGopREEIA a30T HpHEMe-
HASTCA B DIEKTPOJAMIAX; COeJHHe-
HES eT0 HMeIOT PPOMAaJHO0e 3HAUCHHE
Kak yKoOpeEWe W Kak CcOCTaBHAsA
9aCTh B3PHIBUATHIX BOIIECTB.
ARTHmEEA— Actinium (Ac).
AroMEEIT HOMeD 89, aTOMHHI Bec
227. Orxpur B 1899 r. A. Jé6mep-
HOM B YpaHOBOH CMOJSZHOHE pyne.

AXTHHAN — pagAOaKTABHEIN opo-
OYKT paclafa ypaHa, C IIEPHONOM
moxypacmafa B 20 mer. B pesyiasra-
T NaJbHEAImero pacmafa AaKTHHWS
[OCHeNOBATeILEO 0f6pasyerca DAL
PafMOAKTUBHEIX DIGMEHTOB, HAa3H-
B46MBEIX aKTHHWEBRIM papmoM. Komeu-
HEIM YIEGHOM aKTWHHEBOTO PsAfa AB-
aserca AcD, m30TOI HepagmOaKTHB-
HOTO CBHWHIA, ¢ ATOMHBIM BECOM
207. AKTHHHR 7 ero COeNHHEHHS Ma-
JI0 W3YIEHEHL.

AKTHEHOHZEHB. XUMAIECKHUO dJre-
MOHTBHI, CICIYIOIMHEe 3a aKTHHUEM, CO-
CTABJIAIOT TPYLNINY DI6MEHTOB, 0YeHb
OIII3KEX 10 CBOEMY XHMHIECKOMY CO-
c¢TaBy. B aTOof rpymme mOmKEO HaXO-
OuThCA 15 XEMAYECKAX 3IeMeHTOB: OT
Ne 89 mo 103; TpEEApmaTh H3 HEX
YO~ OTKDHITH HJIH HONYIEHBI HC-
KYCCTBEHHO: AaKTWHWII, TOp®i, ypaH,
HeOTYyHHWH, ILIyTOHEWH, aMepuOmi,
KIOpE#,  Geprimidl, KaaldOpHHIL,
siiEmTeWHME, depMui, MeHAEIE-
Bui m HoGemmit. I[lepBble Tpm u3
HOX BCTPEYAlOTCI B INPHPORHEIX
ycroBusax. Henrymm#ti = mayTo-
HU#l — B HOYTOMHO MaJIRIX KoJmde-
CTBAX.

! CocraBnennt mpod. H. K. Pasymosckmm m A. @. Cocenko
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Xp@MpuecKne CBOMCTBA AKTAHOHJOB
BechbMa CXOH C JAHTAHOHJAMZ 7 B
TabaAme DepHONUYeCKOH CHCTEMEI
MerpeneeBa orHocaTca k 111 rpynme,
OHAKO W T€ W ApPYrde BEIHECEHH 3a
mpefeabl TabaMOEl B pa3MemHeHH B
[Ba psAfa BHE3Y TaGIHIEL

AnaGamuit — . I. Mernenees
TMpefBANEN CYI[eCTBOBAHHE DIIeMEH-
Ta ¢ aTOMHEIM HOMepoM 85 @ mpep-
CKa3ax ero cBoiicTBa (dKaiom). B
1931 r. B AMepuke 6BITO OmyOIEKO-
BaHO coo0meHwWe 00 OTKPBITHHA BJe-
MeHTa ¢ aTOMHEIM HoMepoM 85, Ha-
3BAaHHOTO anabaMmeM, OMHAKO OTKpH-
THe He OOATBepHmiIoch. Ilosmmee OT-
KDHITHIZ 85 aideMeHT Has3BaH OBLI ac-
rardEOM. CM. acTaT I H.

AnovMmezrid — Aluminium
(Al). AtomEBIE HOMep 13; aToMHBIT
Bec 26,98. CaMulii pacOpocTpaHeHHbIH
3JeMeHT B 3eMHOH KOpe IIoCie KhC-
JI0pofia, Bogopona u kpemums. Ilo Be-
cy ero B 3eMHOH Kope 7,5%. CepeG-
pECTO-0€JIblH, 04eHb JIETKHH MeTaJll.
¥n. B. 2,7, nnasares opu 660°, kamuT
npu 2060°. BXOZHET B COCTAB INIWH, II0-
JIeBHIX INIATOB, CJIIOf M MHOTHX JAPY-
rzx MmEepanoB. I'1aBHag Macca amio-
MEEHs B ODHPOfE COCPEJOTOYeHA B
aJIOMOCHIMKATAX — MEHEpAiax, CO-
CTOAMAX N3 AaNOMAHHSA, KDPEMHHSA,
KHCIOPOJa M HEKOTOPHIX MeTailjIoB.
Oco6erHO GOraTsl aTIOMAHEEM GOKCH-
THl — BOJHBI® OKHCJIE aXlOMAHES. Jlo-
OrIBaeTCA AMIOMEHHA [NIABHEIM 06pa-
30M m3 GOKCHTOB, a Take u3 Hede-
areoB. CHIaBH AMIOMOEZS IIHPOKO
OpDEMGHAIOTCA HA TPAHCIOOPTe, B ca-
MOJIETOCTPOGHMH, a TaKHe B pasmhd-
HEIX OTpPacIfgX MPOMBIMIEHHOCTA.
BrijieneE ORI B 9MCTOM BHfe Béie-
pom B 1827 r. HasBarme OpOHM30IIIO0
OT CJ0BA (aJIOMEH®» — «KBACIIHIY.

AmMepummzi# —  Americium
(Am). AtoMEHRI#E BHOMep 95; aToM-

HEIA Bec HamGoJee ycroAIMBOrO H30-
TOOA ¢ IEPHOROM ITOTypaclajga OKoJIo
10000 met — 243. Ilomyserm B 1944 r.
HMCKYCCTBEHHEIM IyTeM mpz OoMGap-
J[EPOBKe HeATpoOHAMU ypaHa KaK Opo-
OYKT DPagHOAKTHBHOrO pacmafa IiIy-
TOHHsA. B HacToAIMEe BpeM: M3BECTHO
HeCKOIbKO m3otomoB. Ilo cBomm xm-
MHAYECKEM CBOHCTBAM OH OYEHB CXOK
¢ PpenKo3eMeNbHEIME  DIeMEHTaMH.
Aprom — Argon (Ar). AToMHEIZ
moMep 18; atommmii Bec 39,944. Ilpm-
HafIeKAT K TpyIOe HHOPTHHX ra-
30B, KOTOpLe He [AIOT COGAWHEHHH
HHA APYT ¢ APYTOM, HE ¢ KaKAMHA-TZ00
IPYTUME BEMEeCTBAME U STHM De3KO
OTAMYAIOTCH OT BCEX ADYIEX BIeMeH-
roB. IlaccuBEOCTH aproma m 0GycIo-
BWJa ero HA3BaHHE: «AProH» — Oo-
I'PeY6CKE — «HEHEeATeNbHEIAD. Ot-
kper Y. PamzaeMm m Pemeem (Amr-
ama) B 1894 r., cmmmaerca mpm
—186°, 3aTBepmeBaeT mpm —189°. B
OPHEpOfie BCTPOUAETCA KaK COCTABHAA
9acTh BOBAYXa, COJepKAaHHE aproHa
B KoTOopoM okoxo 1%. YmorpeGaser—
¢ aproE KaKk HANOJHATEIh raso-
CBOTHHIX TPYOOK ¢ CHHAM CBEYOHHEM.
ActaTnma— Astatine (At).
AromHEIH HOMep 85; aTOMHEIA Bec
HauboIee ROJTOKEBYIETO H30TONA C
mepmonoM moxypachana B 8,3 waca pa-
Berm 210. Bmepsere morxydes B 1940 r.
npr GoMGapmupOBKe BECMYTa aibga—
gacrrgaMu. HasBagme ©ooaydmn OT
IDEYeCKOr0 CIIOBA «acTaToOC) — He-
yeroitamrity. MzBecto 20 m30TOMmOB.
CBoiicTBa ero BIOJHE COBIAJAIOT C
npepnckaszaguamu 1. Y. Menpneneesa,
KOTODHIA [aJl eMy Ha3BaHMe 8Kaiof.
Adurnmi— Aphinium (An). Cm.
sfiEmTEe AH UMK
Bapmi— Barium (Ba). Arom-
BB HOMep 56; arommmi Bec 137,36.
Otekpmr B 1774 r. MBEJCKEM XWMH-
xoM K. B. Illeemne; B aneMeHTapHOM
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BHEfC BBIAEJIGH aHINIMACKAM XHMEKOM
I'. Oosu B 1808 r. HasBaEme mpomso-
oo or MuHepala Gapmra, H3 KOTO-
poro o Ovur moxyueH («Gapyc» —
«rsennity). Cepe6pmcTo-Gemblit Me-
TAJI, PABHEIA IO TBEPHOCTH CBHHIY,
ya. B. 3,5, TeMmepaTypa IJIaBIOHAA
704°, wmmemms 1540°, orpammBaer
naaMs B XapaKTeDHHIH HeJTOBATO-
seneEut user. Comxm Gapma — xopo-
muit GeJaE KpacmTeds.
Beprmanmit — Beryllium (Be).
OnwE m3 CaMBIX JETKHX MeTaJlIOoB.
AToMHBIE HOMep 4; aTOMEHHIE Bec
9,013. Orxpeir 3 1798 r. PpparmyscruM
xmMmuroM JI. BoKeJeHOM M Ha3BaH UM
raonuEdeM Omarofaps CIafKOBATO-
My BKyCy ero coieif. 3To Ha3BaHHe
coxpaHmioch JHmb Bo @pamnmam.
CnoBO «GepHiuIuily IPOH3BEGHO OT
MuEepata Gepuina. Bepmimmit ogeHB
TBOpAH, Generii meramn (yn. B. 1,82,
niasATes opu  1284°, wkmnmr Dpm
2970°), ycro#iumB Ha Bo3gyxe. Ilpmme-
HAOTCA NJsA IONYyIeHAS COIaBOB C
Mepnpio  (GepmanmeBrle OpOHSEI) M
IPYTEMY MeTallaMHF, OTIAIAI0MAXCS
TBEPHAOCTBI0O CTANH K (HEYTOMHEMO-
CTBHIO» IPH PE3KOM H3MEHeHHE HArpys-
Ku (9acoBEle mpy:uEH). B mpzpopme
OepmiizeBEIe MIHOPAJIE! B BAAS 00Ib-
IMUX CKOINIGHHH BCTPEYAIOTCH PORKO.
Bepramit (Geprenmit) — Ber-
kelium (Bk). ArommEIi HOMep 97.
9TOT duIeMeHT OELI MOJyIeH HCKYCCT-
BOHHEIM TyTeM OPH PafAOAKTEBHOM
B-pacmame psama TpaHCYPaHOBHIX 3ile-
M@HTOB, IOXY4eHHHX Oph GombGapnm-
POBKe ypaHa HefiTpoHaMu, Kak IpO-
MOKYTOYHEIA 9ia6H Iocle KIOPHA, a
TakKe Opm GoMOappApoBKe H30TOHA
aMEepHOEA ¢ ATOMHHM BecoM 249
a-gactEmaMu. Ilepmofsl IOJypacma-
Ha OTKPHITHIX [0 HACTOAMEr0 BpeMe-
HE m30TOIOB GepKeNwWs He IIpeBEHIMA-
0T HPCKOIBKEX dYacoB. HasBaH @O

ropory Beprim B mrare Hammgop=
mmg B CIIA.

B op—Borum (B). AromERIE HO-
Mep 5; aromuEi Bec 10,82. OTKpHIT B
1808 r. [»Bu B Amramnm u 'eit-Jlrocca~
koM m Temapom Bo @pamnmm. Haspa-~
HAE OpPOHM30IIIO0 OT cIoBa «boraxy —
«6ypa». Kpmcrammmueckmit Gop, BHI-
NeIeHHbIH W3 CIIaBa C AMIOMUHEEM,
ofmafaeT TBepHOCTHIO, OJW3KOH K
TBePAOCTH aIMasa, Y. B. 2,3, NIaBAT-
ca mpm 2075°, wmmmr mpm  2550°
B opapoge Gop BcTpedaeTcs B BHMS
GOpHOH KHCIOTHI, OyPH M HEKOTODHIX
npyrax Goparoe. IlpmMeHAeTCA INIaB~
HEIM 00pa30M EJIs M3TOTOBICGHUA HMa~
Jei, a ramke B Megunuue. Coemmue~
HHA Gopa ¢ YTJepomoM # a30ToM 00~
JIaJal0T 9Pe3BEMAaFHO BHICOKONH TBEp-~
HOCTBIO.

Bp oM —Bromum (Br). AromumIE
somep 35; atomEEIA Bec 79,916. O-
kpur Bamapmom B 1826 r. m HasBam
TaKk H3-3a CBOEro HOIPUATHOTO 3ama-
Xa («6poMOCY — «BIOBOHHEIY).
BpoM — TeMHO-Oypasa TaMeaas KU~
KOCTh; yA. B. 3,12, 3BaTBeplieBaeT Op&E
—5°7, xkanut npm -+59°% Kak Bce ra-
JIOTeHB!, IPe3BEIIANHO aKTHBEH, BCTY-
aeT B COGAWHEHHE IIOYTH CO BCEMH
pIeMeHTaMu; O0CO0EHHO 3HEepPrHYHO
OPOTEKA®T PeaKnHms ¢ MeTallaMh.
Ilpr CONPHKOCHOBEHHH ¢  Komei
GpoM ocraBiseT Ha HEH TsaMeise
osxorm. B mpupopme BcTpedaeTca B
MOpcKoi Bome B (popMe GpommuioB,
OperMyINecTBeHHO HATPAS W MarHud.
Borarsl 6poMmiaMHE cOIeHBIE 03€pa
Kprima, seroTopHie ncrouEuky B Cra-
poit Pycce m mp. YacTuaro HOGHIBa-~
ercsa m3 GypoBeIX BOJ HEPTEHOCHBIX
paiionos. Ilpumenserca B dororpa-
¢ugecKoi IPOMBINIICEHEOCTH, B MeJH-
ouHe, OpA CHHTE36 KPACHTeNnei.

Bas=mapz i — Vanadium V).
AtoMEHE HOMep 23; aTOMHBIE Bec

351



50,95. Orkpeir B 1830 r. mBemcKEM
xummroM CéBecTpeMOM H Ha3BaH B
gecTh OormEm Bamagme. B caemyro-
meM TOLy COefUHEHNs BaHANHA A3Y-
gajim MHOTZe KpynHble xumuka (Bep-
menmyc, Béunep m pap.). Bamapgumit —
MeTald Cepo-CTAIbHOTO IBETa, BEeCh-
Ma TBepAbii, HO He XDyOKHEHA. Y. B.
5,8, mnaBmTca mpm 1735°, KEOET OpH
3400°. [1oBOIBHO MIZPOKO PACHPOCTPA-
HOH B IPHpOAE, OMHAKO IWINL B Pac-
CeAHHOM cocTosiEmH. J[oOHBaercs m3
TATAHO-MAaTHOTHTOBEIX Dy, U3 OHTY-
MZHOSHEIX CIIAQHIEB, IMeeTcsa B Hed-
TAX W B 30J6 KaMeHHBIX yraeit. I'mas-
HAasA 001aCcTh NpAMeHEeHNs BaHATHASI —
IPOM3BOACTBO BEICOKOKAYECTBEHHOMH
cran®, QeppoBaHAfMA, OTIMYAOmMeli-
¢ Goxpmo#r TPOYHOCTHIO, YHPYro-
CTBIO, COIPOTHBICHHEM  pa3pPHIBY.
Bonpmoe 3HaYeHEWe MMEIOT CIIABHI C
amioMzaAeM. IlprMeHsneTca KaK KaTa-
JIA3aTOp B XHMUYECKOH IPOMEBIMIIEH-
HOCTH; B KepaMHUKe KaK KpacHTeJb;
B (pororpadpumym — [IA TOHAPOBAHZSA
OTII@YATKOB, 4 TAK/K® B MemuOUHE T
B JKHBOTHOBOJCTBE.

Bupruuemit —Ilog sTuM Ha3Ba-
EHeM AJIHCOE ONHCAJ IeMeHT
¢ atoMEEIM HOMepoM 87, CBemeHus

OKa3aJnWCch  HEBePHHIMH, H (QaxT
0o0HApY;KeHHSA STOrO DHIEMEHTA HE
Osl1  mopTBepicmeH. CM. ¢ paH-
oo i

BucMy T — Bismuthum (Bi).
AromumIi HOMep 83; aTOMHEIA Bec
209,00. PozoBaro-Gensrit XpynKuit Me-
taiu1. CoeMHEHNS BACMYTa H3BECTHHI
ObLIZ eme B IPeBHOCTH, HO BACMYT
PaHBIN® HE OTIWYAJH OT CBHHIA; B
¢B0GOJIHOM BHie BBIEJICH BOEPBHIe aJi-
xpMuKoM Bacmimem BanemtTmHOM B
XV B. B 1530 r. onmcar I'. Arpmro-
aoi. JlerkommaBok, ym. B. 9,8, mima-
BATca mpm 271° kmmmET mpm 1560°
BxommT B cOCTaB JIOTKOMJIABKEX B

TBEPABIX COJIaBOB, OPAMGHAEMEIX B
TAOOrpapCKOM Jejie, B PA3IXIHEIX
NpPOTUBONO;KAPHRIX IpuUCIOCObIeHA-
six. VIETepeceH CBePXIpPOBOLAMOCTHIO
TOKa IPH TeMIOepaTypax, GJM3KHX X
abcoMOTEOMY HYJIIO.

Bopgoponx— Hydrogenium (H).
AroMEERIE HOMep 1; aTOMHHE Bec
1,008. CaMbIfi JIerKE# 3J6MeHT, mep-
BHIf B HePHORHEIECKOH CHCTEMe sie-
MeHTOB. Ha mosio Bojopoma W3 Beeit
MAacCH 3eMHOA KODHI, CIATAsA BOLY U
BO3AyX, OpmxopmTesa okoimo 1%. Bo-
TOPOX — OecIBeTHEIN, caMBIi JeTKAi
ras, B 14 pa3 merue Bo3gyxa. Bel1 oT-
KDPHIT B IepBod momoBmEHe XVI B.
ITapanmeascoM, KOTOPBIA IOXYYAI BO-
LOPOJ, KeficTBHEM Keiesa Ha CEPHYIO
kueaory. B 1766 r. Kasemgmm ycra-
HOBHJI 6r0 CBOMCTBA W yKasag OTIIH-
9@ OT Jpyrax rasos. JlaByasse B
1783 r. mepBEI MOIydYMa BOJOPOK M3
BOOBl W [MOKa3aj, 9TO BOJA €CTh XW-
MHYECKO® COeNMHEHU® BONOpPOJa ¢
KmcmopopoM. Ha 3eMie BOXOPOR
BCTpPEYAeTCA TONBKO B COGNHHEHN-
AX — B Bofe, He)TH, B TKAHAX KA-
BEIX KJIETOK, a B CBOGOXHOM COCTOS-
HOU JAIOb B He3HAYMTENBHEIX KOIH-
9eCTBAX — B BePXHHX CJI0AX aTMO-
cfepsl. Boopon Takme BHImENsETCA
IpH BYJKAaHWYECKAX W3BEPIKEeHUAX.
IIpz moMomyu CHeKTPOCKOIA BOXOPOS
obmapymen ma ConHIe M Ha 3BE3[ax.
Cmmmaercs mpm —252°8, 3arBeppe-
BaeT mpzm — 259°. BemecTBo KocMoca,
0 COBPEeMEHHKM OpPeCTABICHAAM.
cocroutr Ha 30—50% m3 csofommEOTO
BOROPOAA, AAPO BOJOPOJA — IIPO-
TOH — SIBIAGTCS OCHOBHBIM KHpPIHA-
gom Mmpo3paHms. Kpome Bomopoma ¢
aTOMHBIM BECOM 1, CYIIECTBYIOT €mmie
7[Ba M30TOIA ¢ ATOMHBIMH Becavu 2 A
3 (meiitepmit m TpmTHil), KOTOPHE B
COEIMHEHUAX C KHCIOPOJOM HAaioT
«TAKEXYI Bomy». Bomopox upmMe-
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HseTcs [N HANOJHEHHA JUpH:Kab-
mefi, aspocTaTOB, IIPH AaBTOTEeHHOHR
CBapKe, B XUMHYECKOH IPOMBINLIEH-
HOCTH JJjs THAPOTCHH3ANUM KUPOB,
IJA NONydYeBHS aMMEAKa, IS HOIy-
9eHHS HCKYCCTBeHHOM He(TH W Me-
TaHa ®3 KaMeHHOTO yrias @ Ap. Bo-
JAOPOH U ero M30TOOBI IMHPOKO HC-
TIONB3YIOTCA B SINOPHBIX PeaKnaAX W
IS HDONYyd4eHHsS TePMOAACPHBEIX (BO-
JoponEEX) Gom6.

Boasppam — Wolframium
(W). AtoMurii HOMep 74; aroMHEIN
sec 183,92. OTKpPHIT WIBEJCKAM XHAME-
koM Hleese B 1781 r.,, B MmumHepame
TYHICTeHe, HA3BAHHOM BIOCI]EJCTBAR
II@EJINTOM, B WIHCTOM BHfE IOJIydYeH
Bénepom amms B 1850 r. B Amramm
7 Bo Dpannum BorbdpaM HA3HIBAIOT
TyHrcTeH. BoanhpaM — TAKeIBIH Me-
taaa (ya. B.— 19,3) cepeGpucro-Geno-
ro IBeTa, ¢ BBICOKOl Temmeparypoit
naapieads (3380°, Koropas HCMOIB-
3yeTcs B TaK Ha3BIBAEMBIX BOJbJpa-
MO-BOAOPOJHEIX TOPEJIKAX) H TeMie-
parypoit kmmemma 5930°. He oxmc-
nAeTcd m He PacTBOpAeTCs B KHECIO-
TaX, 3a HCKJII0OYeEHMEM HapcKoil Boj-
rka. TyronaaBok. Vimer Ha HM3TOTOBJE-
HEe ObICTPOpe:Kymell cTald I CBepX-
TBEPJEIX CITABOB, KOTOPEIE HOCAT Ha-
3BAHMA: (HOOCGMMUT», «BHJHA», «Kap-
Gomoii». IloGemutT 10 TBEepHOCTH
OIM30K K aMasy W NPEMOHAETCA JJId
OypeHHS CaMBIX TBepABIX mopon. 13
Boan)paMa HBTOTOBASIOT  BOJOCKU
IasA aiexTpoiaMi. BoasdpaM mpmMme-
HAETCA TAKIKe IS P3TOTOBJEHHA XH-
MHYeCKO# TIOCYfbl W [AAA KOHTAKTOB
KaK 3aMeHHTeJb Gojee poporoi mia-
THHEL

Tagommsu# — Gadolinium
(Gd). U3 rpynmel pefKO3eMeTBHBIX
3IeMEHTOB. ATOMHEIE HOMep 64;
atomMrblit Bec 156,9. OTKpHIT O6BLX
puepssie B 1800 r. mBeifmapckEM

savuxoM . III. MaprEbAKOM; HA3Ba-
HUe cBOe Hoxydmia B 1886 r. B maMATh
¢umackoro yuemoro I0. Tagoamma.

lFaanzi — Gallium (Ga). Atom-
BT HOMep 31; atoMEmII Bec 69,72.
OpaE ©3 2JIEeMEHTOB, CBOHCTBA KOTO-
poro Owutm mpepckasaHsl [. 1. Men-
JeIeeBEIM (9KaamOMmEHEEH). OTKpBIT
B 1875 r. (paHOY3CKAM YYeHBIM
II. A. Jlexox ge DByaGogpamom Me-
TOXOM CHEKTPaJbHOTO aHAJm3a B
OUHKOBOI 0OOMaHKe ¥ Ha3BAH B 9eCTh
@paEnrEyE, CTapAHHEO® HA3BAHHE KO-
ropoit — lamnmsa. Tamanit — cepebpm-
¢T0-0CMBIA MATKEE MOTall, yH. B.
5,9, ¢ HE3KO# TeMmepaTypoi miaBie-
gAsA +29,8° (DnaBHTCSA B pyKe) ¥ BHI-
coxroi TeMNepaTypoi KUIEHUS
2300° TBepHplil TaJIM{ Herde KHEA-
KOr0 ¥ N0DTOMY IMJABaeT B CBOEM
pacnnase. Ilpu aTom obmamaer CBO¥-
CTBOM NepPeoXJaKACHHUs; NpHHALIe-
AT K YACAY PEIKAX PacCEeAHHHIX dlle-
MEHTOB; MpPHMeHAeTCH AAsd H3rOTOB-
JIGHUSI TePMOMETPOB, KOTOPHIME MOM-
HO W3MEPATH MIEPOKHUIl KHTCPBAI TeM-
oepatyp, BMeCTO pTyTH, g H3IO0-
TOBJIGHASA CBOTAMUXCA COCTABOB, a
TAK}Ke JJA TOJNyYeHHS ONTHIECKHX
3ePKaIL.

Fagamii — Hafnium (Hf).
ArtomEIE BOMep 72; aTOMHHE Bec
178,6. Xora rammit sBaseTcs Gomee
pPacTpOCTPaHEHHERIM 3JIEeMEHTOM, UeM
30;10T0 W cepebpo, m BCTpedaerca B
HEKOTOPHIX MEHEpaJaX B KOJHIECTBeO
a0 30%, OTKpBIT OH OBIT DPEHTIGHO-
COEKTPAaIbHEIM IYyTeM B COGTMHEHUAX
nUpKOHEA Jumb B 1923 r. maTcruM
¢uszroM KoctrepoM um BeHrepcKEAM
xmMakoM I. Xesemu. UpesBeIgaitHO
6IM30K IO XHMHYECKHM CBoicTBaM
MEPKOHWIO, OT KOTOPOTO TPYAHO OT-
genmM. Meramwtmuecknii  radHEm
BecbMa TBepH, yA. B. ero 13,3, mme-
eT BEBICOKYI0 TeMIepaTypy IJiaBie-
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gua — 2230°, kaomt npu 5300°. B Bm-
7€ ORHCJOB BXOZUT B CIJIaBHL IS
HATEeH SJIeKTpOHHHIX JamO. Hawme-
yaercs DOPHMEHEHWE €ro B pafno-
OPOMBINIIEHHOCTE M B  KadecTBe
cBepxoreEeynopa. HassaEme mpomcxo-
JIWT OT HA3BaHHWA CTOMEOH [ammm —
Komenrarena (Hafnia).

T'enm i — Helium (He). WUmepr-
HHE (GmaropomEEI) Ta3. ATOMEEBIR
HOMep 2; aToMEHIA Bec 4,003. Cmex-
TPOCKONWIECKA JIHHWE Teids B at-
Mocgepe CouHna BIepBsIe GpimA 00-
Hapy:KeHBl (QPAaHOY3CKAM acTPOHO-
Mom /. HaHCeHOM M HE3aBECHMO OT
Hero AHTIUHACKAM aCTPOHOMOM
H. Jloxpepom B 1868 r. Amramitckmit
yaenst Y. Pamsaiit B 1895 r. BrIge-
JIAT HTOT Ta3 W3 MHEHEpaja KIeBeHTa.
HazBaEme OpoOH30mIO OT CJOBA «Te-
amoc» — «coxHme». Ilocie Bomopoma
reJuil ABIsETCA CAMBIM JIETKAM u3
BceX ras3oB; OH B 8 pas jerde BO3RYy-
xa. B mpmpope BeTpedaeTcs He TOXb-
KO B arMocghepe, HO H BEIJEISETCS
W3 HENp 3eMIH BMeCTe ¢ [PYTEMHE
IPEPOTHBEIMA TrasaMu. Brimeasercs
TAaK)Ke U3 APYTAX MHUHEPAJIOB — WaK
AampEMep (eprycoHHT, MOHAIAT I
up. I'esmit o6pasyercs mpu pafmoaK-
THBHOM paclajie dIeMeHTOB; albda-
9acTAma, BHUIETAIOMIASA M2 SIApa Al0-
Ma PafmOAaKTHBHOTO BIEMEHTA, TPei-
CTaBAACT COGOH MOTOIKATEIHHO 3apsi-
JKeHHOe SJPO Treamsa — re;mod. (Ona
IIAPOKO HCIOIB3YeTCA HpPA A2 HBIX
peaxquax. Vcmomsayercs reiwmil mis
3aIOJTHeHUA RupHXalbiell BMecTo BO-
IOpoja WX BMecTe C HAM s 1Tpel-
OXpaHeHWs OT B3DHIBOB. IlomBeMHAs
c@aa Teans cocTaBaser 93Y mommeM-
HOH cmiel Bojopoxa. IlpmMeHsercs
reJdi Takme ANA XpaHEHUA NHMIe-
BBIX HPOAYKTOB, [ IPOAYBAHUA
OyCTOT IPE METALIOIJIABKe, B BOJO-
Ja3HEOM fede. IIpm 3arBepAeBaHAE I

CIKIKEHAH TeJHA KOCTATHYTHL CaMble
HA3KAe TeMIepaTypsl Ha 3eMJe,
Onm3kme K  abCOMIOTHOMY HYIIO
(—272°2 m —268°9).
TepmMmammii —  Germanium
(Ge). AromEEIE HOMep 32; aTOMHBIX
Bec 72,60. Ogua W3 5IEMEHTOB, CBOII-
CTBA KOTOPOTO OBLIM IIPefCKAa3aHbl
[. W. MeHpeaeeBEIM (SKACHIALAN).
OTxpeir B 1886 r. K. Bmmraepom B
MUHepale aprapojuTe, TAe HAXOTHUT-
cA B KoamaecTse 7Y%. VIMeerca B 30:1¢
KaMeHHBIX yrieil. OGnafaer Kak Me-
TAIIA9IECKAMY, TaK W HeMeTaJLTHIC-
€KHME C¢BoficTBaMm. Y. B.5,36. ILia-
BuTca Opm 959°, Kumumr nmpm 2700°.
ViMeer Gompmoe OpuMeHEHHE B -
JOWOTeXHEKe, IIf H3rOTOBJIEHHS IO-
JIyIPOBOJHAKOB, CBETAIMUXCA COCTa-
BOB, IIPH NIPOH3BOACTBE CIIEMUA b~
HBIX COPTOB CTEKIA H IIP.
Taionurai— Glucinium (Gl).
Cvm. 6epunam it
I'onbpMuit — Holmium (Ho). Us
IPYOOB! PefKO3eMEIbHHX 3IeMEeHTOB.
AtoMEBIE HOMep 67; aTOMEHEIA Bec
164,94, OTKpEHIT IIBEACKAM XHAMEKOM
Haese B 1880 r. I[BeT comeit rompmm:
pozoBbiit. HaszBaH M0 MMEHH CTOJIHITEI
IliBenmm — CTOKroabM.
IBmmapragen Cm. peEmii
Huacomposmit — Dysprosiun
(Dy). U3 rpyunmmsl pegKo3eMeNbHBIX
BiIeMeHTOB. ATOMHEEIE HOMED 66; aToM-
BB Bec 162,46. OTEpEIT GBI JleKOK
ne Bya6ogpamom B 1886 r. HasBamme
HOJYYRI OT FPETECKOTO CJI0BA «HHC-
IPO3UTOCY — (TPYNHOKOCTYIHELT.
E Bpounmit — Europium (Eu).
VI3 rpynms! pefro3eMedbHBIX 9I€MEH-
TOB. ATOMHHA HOMep 63; aTOMHEIH
Bec 152,0. OTtkprir emapce B 1501 r.
Coum eBpomzs pPO30BOTO IIBETA.
Heaeso— Ferrum (Fe). Aton-
HEIE HOMep 26; aToMHEBIE Bec 55,85,
yA. B. 7,9, TeMmepaTypa NJIaBieHHUs
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1539°, Temmeparypa XKmmeHms 2740°
UssectHO ¢ ray6oroi gpeBroctm. Ha-
3BaHHWE, BOPOATHO, CBA3AHO C CaH-
CHDHATCKAM KODHEM «Keaby — Gie-
CTeTh, OBITATh. JIerKO OKHECcIAeTcA NI
BoOOIIe CORMHACTCA C APYTUMU 3iie-
MEHTaMHE, IIO3TOMY IPYABJ ero IoAy-
YHUTHh B IUCTOM BEIe. MertamamdecKoe
JKEIE30 HMMeeT CepO-CTaNbHOM IBeT,
RoBKO. OOnafaeT HawBHICIOMME Mar-
HOTHEIME CBOHCTBAMH H3 BCEX Me-
tasnoB. CoefHHEHNS 3Keae3a ¢ yric-
pomoM (cTadm, COepKamue YIIepo-
1a — 0,2—2%, u gyrymsr — 2,5—4%)
IPeCTABIAIT OCHORY MeTallrypru-
YeCKOH HPOMBIOIIEHHOCTH HALICTO
Bera. I1aBEeHmmCe pyabl: SpHACHLIT
Hede3HAr, miH reMaTat,—Fe,03, Mar-
HOTHBIA xexc3Eak — FesO4, xapboraT
Meye3a, uam cupepurt,— FeCO3 @
rEIpookmcarl  reresa—Fe,03 1 HoO.
RoamaecrBo Keme3a B 3eMHOH Kope
cocTasiser 4,7%, B KocMoce ero 66ab-
me. MereoprTsl cocTosAT B GOmbmIeit
CBOGH JacTH W3 Keie3a. ['OpHEIE HO-
POIE, B KOTOPHIX COJeprKaHHe IKe-
;ieza 6osee 30%, sBIAIOTCA JKedes-
HBIME DyIaMH. 3aIlachl jKeliesa B Ta-
KEX PyJaX BO BCGM MHpe BEIPayKaIoT-
cg nudpoi B 10 MUINEA OB TOKI.
3aypaHOBEEe BHIeMeHTEHL
3aypaHOBHIMH, HIM TPAHCYpPAHOBHIMH,
9;IeMOHTAME HA3BIBAIOTCS JJIEMEHTHI,
cToAIEe B IepHOJMIECKOUd CcmcreMe
. . MeHpgeaeesa 38a ypaHOM W
HMeImue aTOMHBIE HOMepa oT 93 u
BeIme. Bce OHEm moOnMydYeHBl HMCKYC-
CTBCHHBIM niyTeM. IlepBBIM I3 HEX
Op1 m3yuem mHenrymumi (1939 r.).
3aypaHOBBIE DIEMEHTHl DPaJMOAKTHB-
Hel. IIpOnomKHTeNBHOCT KH3EE HX
3HAUATEIBHO MEHBINE BO3pacTa Ha-
meii miragetsl. IlosToMy onm me Gpinm
obmapy:keHH B Ipmpofe. B Hacros-
mee BpeMs H3BECTHHI CJefyloOmue
3aypaHOBEIe JIEMEHTHI: HENTYHHIl,
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ILIyTOHMH, aMepmouii, Riopmit, 6epk-
amit, KaandopHmi, SHHEMTEHHWI,
depmuii, MeHAeneBmHE m HOOEIHH.

3omoTo0o— Aurum (Au). AroM-
HEI HoMep 79; aroMmHIA Bec 197,2.
W3BecTHO ¢ TIy6OKOH ApeBHOCTH. 30-
JI0TO — KOBKHH 7 MATKHA MeTaJI,
09eHb YCTONYWBHIH IPOTHB XHMHUe-
CKOTO  BO3[CHCTBHA  OKUCIWTeNell.
PacTBOpsAETCA TOIBKO B IMAPCKOH BOJ-
ke. TpygHO BCTymaeT B CONHHCHHS
¢ JPYTHMH 3JeMeHTaMu; B Ipupoic
00B9HO BCTpezaeTcd B ¢opMme ca-
MODOJKOB, WIM BKPaIJeHH{l B rop-
HBEIX HOpOJaX, & TAaKke B BHJe CILIa-
BOB ¢ cepedpoM ¥ coenmHEHHWI ¢ ce-
JIEHOM H TeNIypoM. Y. B. XEMUIe-
CRH 9uCTOro 30;10Ta 18.3 (uprponuoroe,
cogep:amero 15—25% cepe6pa,—
15—16). lnaBatca opm 1063°, xummr
opr 2966°. TOEKEe JHCTOYKE 30J0TA
OPOCBEYHMBAIOT 3€JCHBIM I[BETOM. 30-
JIOTO — BAJIOTHBEIA METalll, W BTHM
TIABHBIM ~ 00pasoM  NEpeHeNscres
ero 3EadeHme. TeXHEWIeCKHe 3Ke IIpli-
MeHCHHA HEe3HAYUTEeJbHBI: KOHTAKTEHI.
30i109cHEEe m3fleanmit, B goTorpadumn
I B MeJAnZEE H Jp.

Unamenri (II). Ilog stam =Ha-
3BaHEMeM OBLT ONDHWCAH 9JIEMEHT
aTOMHBIM HOMepoM 61. @axT ero o6-
Hapy:KeHHA He Noxreepgasucs. Cxi.
OIpoMeTHH.

Nepmi— Indium (In). Artom-
HH# HOMep 49; aromHEA Bec 114,76.
OTrpriT B 1863 r. Ipy mOMOIA CIek-
TPATBLHOTO aHanu3a Pefixom u @. Pux-
TEPOM; Ha3BaH [0 TEMHO-CHHHM,
IBeTa WHUTO, JHWHAAM CIEKTpa.
B cBoGommOM cocTOSHEE WEXME mpefi-
craBageT c¢o0oi cepeGpucTo-Gensrit
M@TaJLI, 00 TBePLOCTH MArYe CBHHIA,
ya. 8. 7,3, maasures npm 156°, kamnr
mpz 2000°. OrmocwmTess K Majio pac-
IPOCTPAHEHHHIM DACCeSHHEIM  Dig-
MeHTaM B IIpHpofe; GOraTHe WM MH-



HepaJsl HEU3BOCTHBI; B BHJe KO
He3HAYHTENbHEIX OpEMeceil coemume-
HHEA HEAESA COfep:Karcd B pyfax MHO-
THX METaxnoB, o0cobeHHO IHWHKA.
Vapnit ABadgeTca JNyIWOAM METAJLIOM
IS O3TOTOBIeHMS 3cprai. Ilpumcap-
Ka WHAASI K CIUIaBaM MeJlu I cepeGpa
OpAJaeT ©WM TPOYHOCTH, YIOTPes-
isgerca B 3yGoBpaueBamEmE B (opMe
mo6aBOK B MaTepmaini mwiom6. Jlery-
9ne COeAMHEHHS OKPAINIABAIOT ILia-
MA B cuHe-(HONETOBHIK IBET.

Mopg—Jodum (J). Arommmt Ho-
Mep 53; aromuHt Bec 126,91. TAnma-
gBIi HeMeTann. Ilpm ofBI9HEIX ycio-
BEAX 07 — TBEPKOE TeJO0, JIETKO Je-
Tydee X XOPOIO PACTBOPEMOe B psfe
OPraEMYeCKAX pacTBOpHTedeil. Xm-
MHYeCKH AaKTHBeH, cOefHHAETCHA He-
TIOCPE/ICTBEHHO CO MHOTHMY MeTajjia-
um. OtepeiT G6e11 B 1811 r. B. Kyp-
Tya. B HpOMBIMIEHHOCTH HONYIAI0T
ero m3 coxm NaJOz;, 3ameranoimei
BMeCTe ¢ UHMIAHCKON CeXHETpOH.
BerpegaeTcs Takske B HeDTAHBIX BO-
JaX, B MOPCKHX BOZODOCISX, U3 KO-
TOpHX # Ao0bIBaeTcA. IlpmHAANERHUT
K paccegHHBIM B IPHpPOJe diIeMEeHTaM.
HasBaH OT TIpedecKOro CjioBa «HO-
nmecy — «hmanxa», IO OBETY ero ma-
poB. UepHEIE KpHCTaJUIBL, YA. B.
4,93, mnasgarca opz 113°, KmoaT npm
184°. HaxommT mmpoKoe TIpEMeHe-
HMe B MeJHIUHE, B PEHTreHOTEpa-
A, A8 MONYIeHHs IIOJsAPH3anAOH-
HBEIX CTeKoJ, B (poTorpadmm m B Kpa-
CHTEAAX.

Upapgmit— Iridium (Ir). Atom-
geli HOMep 77; aroMEBIA Bec 1922,
Beur orkpeit C. TemmarToM B 1804 r.
IIpE UCCAENOBAHHA MOIATHHOBHIX PY.
Haspagme TOIYyYWI OT JATHHCKOTO
CII0BA (HPHINCY — (PAXy;KHHINY (IO
PA3HOOBOTHEIM DAacTBOPAM ero co-
aeit). Ogme m3 Hambuilee TAKENBIX
MerannoB (yE. B.— 22,5). Oramgaer-

¢ 6onpmmoil TBEpHOCTHIO, XHMEUe-
CKOll ycTOH9MBOCTHIO; ILIABHUTCA IPH
2443°, xunut mpm 5300°. B mpupone
BerpedaeTcsa KaK CIYTHAK ILTAaTH-
Bol. IIpmMeHseTcs B d4mcTOM BHJE
I THINEH, sdAeKrpomedeid ¢ BEICO-

KOH TemmepaTypoil Harpesa, [&JId
TepMOaieMeHTOB. lMmeer Goxpmoe
OpEMeHeHWe B cIoiaBaX. Jlo6aBra

10% mpmoma K IIaTHHE OeraeT 3TOT
CILIaB 09eHb TBEDHEIM, M3 HETO H3IO0-
TOBJIAIOT HTAJOHEI MODHI Béca U JJIAHBI,

Urrepb mit — Yiterbium (Yb).
OIeMEHT H3 TPYIIE PeJKO3eMelb-
HBEIX 971eMeHTOB. ATOMHBIE HOMEp
70; artommbii Bec 173,04, OTKpHT B
1878 r. MapuHBAKOM R3 (HTTPOBOH
semam». HasBaEWe OPOM30IMA0 OT
MaJIeHBKOTO MBEACcKOro ropogka Ir-
Tep6u, 3HAMEHATOrO CBOMMH NErMa-
TETaMH, COfleP;KaIqIMM MHHEPAaJBl C
PeIKO3eMeNbHEBIMHE DICMEHTAME.

Urrpuit — Yitrium (Y). Atom-
BEIE HoMep 39; aromMEmi Bec 88,92.
Ilo cBOUM CBOMCTBAM H COBMECTHOMY
HaXOJKHERWIO B IPHPORe OdYeHb Oim-
30K K  CeMeHCTBy JAHTAHOHMIOB.
B Goapmux KOJWIeCTBAX B HOPHPOJE
BCTpEYaeTcss B MHHEPaJaxX KCeHOTH-
Me @ ragonmEHTe. OTKPHT OB B
1794 r. ¢mECKEM xmMmEOM [agomnm-
HOM B WTTPOBOIl 3eMie, Ife HAX0-
IUTCA ¢ OPYTAMZ PefKO3eMeIbHBIMUA
9IIEMEGHTAMHE; B YHCTOM BHJE IOIydeH
Boepseie @. Bénepom B 1828 r. Ilpak-
THYeCKOe IPWMEHeHHE IIOKA BEChMa
HO3HAYUTEALHO, YA. B. 5,5, MIaBHETCA
mpm 1450°, xunzr mpm 2500°

K apguu i — Cadmium (Cd).
AromEBIT HOMep 48; aTOMHHI Bec
112,41. CepeGpmcro-Genplit  MeTaLIL.
Otkpeir B 1817 r. @. rtpovefiepou
B He3aBECEMO OT Hero I'epmaEOM
H Ha3BaH OT I'DEUECKOTO CJIOBA «Kaf-
Mec» — «pyla mmaKOBas». Ilo cBomM
CBOIICTBaM 09EHDb CXOfEH ¢ IMHKOM I
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B IPHPOfe €ro HOCTOSHHO COIPOBOK-
naer. Berpeuaerca B mpupofe B dop-
Me cyapduma (CdS) — rpenoxmt.
IlpmMeHsieTcsT BMecTo IWHKA [iId
THOKDHEITAS JKeje3a, B COJaBaX ¢
MeIbl0 A yYBEIHYEHHS NPOIHOCTA
Me[HHBIX IIPOBOJOB, B JIETKOMJIABKEX
CILIABAX, [ MONYICHHAS IKEITOro
KPaCuTeNs, JIA IeJIOYHBIX AKKyMy-
JIATOPOB W HOPMAJLHBIX BIEMEHTOB.
¥Yo. B. 8,65, reMneparypa IJIaBIeHAA
320°,9, kmmenua 767°.

Kanxnmit — Kalium (K). Aromusii
soMep 19; aromusi# Bec 39,1. Vi. B.
0,86, mmaBurca mpm 63°, REOAT Opm
770°. Buepzerie 6bur Beimesier B 1807 r.
J{9BH 3JI6KTDPOIA30M H3 eJKOro KaJd.
HasBaEme OT apaGCKOTO CIOBA «aJI-
Kalmy — «meao9sp». B  mpupome B
CBOGOIHOM COCTOAHHE HE BCTpPEYaeT-
¢s, PaCIPOCTPaHeH B BHJE CHIMKATOB
n ranoreEunoB. B CommkaMcke mMe-
oTca 6oraTeie MECTODOMIEGHMA XJ0-
pucToro Kanua. Wsorom Xajmag ¢
aTOMEBIM BecoM 40 pafMoaKTHBGH.
Hamnit — MeTann cepeGpucro-Gesaoro
HBeTa, Ha BO3AyXe OBICTPO OKHCITET-
cd, MOUYeMy W XPAHATCA B KepoCHHE.
Msarox, Kak BOCK; Jierde BOgs. Ilapsl
MOTAJIa Kalisa OKPAIIEHE B CHHE-36-
aensii meer. Comm Kamdms OKpamm-
BalOT WJaMsA B (DUONETOBBIM IBET.
[aeT ¢ HaTpmeM CIIaB, JKUAKUN IpH
OOHIKHOBEHHON TeMIepaType, KOTO-
PEI MOMKET 3aMEEHTEH PTYTh B TEPMO-
MerpaxX. MeTannmdecKuit Kaamit mMe-
eT He3HAYHTEJIbHOG I PEMEHeHHe,
TaK KaK 3aMeHseTcsa 0osiee JemeBbIM
matpueM. IIpamenseres aaa gorosie-
MEHTOB, T. e. HmpmGopoB, Hemocpep-
CTBEHHO TPAaHCHOPMEPYIOMUX CBETO-
BYIO 9HEPIHIO B 3IeKTPAIECKYIO.

KHaamdpoprumit — Californium
(Cf). Aromumit mOoMep 98. Iomydem
B 1950 r. opz B-pacmage Gepremms,
HIA ACKYCCTBeHHBIM IyTeM IpH GoM-

0apnEpoOBKe M30TONA KIOPHEA O-9a-
CTHIAME HIU feficrBmeM Ha HeNTY-
HE# AgpamMm yraepoda. Ilepmox mo-
Jypacmafia H30TODA ¢ ATOMHBIM Be-
coM 249 cocraBager 35 wacoB. Has-
BaH Do mMeHm mitata HKammdoprums
B CIIA.

Kauasngn it — Calcium (Ca).
Arommsiii HOMep 20; aTOMHEBIA Bec
40,08. CoenmHEHWS KaIbOWs WM3BECT-
HHl B rayOokoir mpeBHOCTH. B CBO-
6ogHOM BEAe OTKpHIT I. 138w m Bep-
meamycoM B 1809 r. HasBamme oOT
«KAJTBKCY — (MATKHHE KaMeHB» (u3-
BecTHAK). IlpmHAmmeKAT K TIpynme
MeJ0IHO03eMeIbHBIX METANI0B; KOB-
Kui#, [OBOIBHO TBEpHbIH Oembili Me-
TaWLI, 7. B. 1,54, miaBuTcsa mpm Tem-
meparype 851°, kmomr nopm 1440°
B mpupope KaIpnuil MZIPOKO PACIpo-
CTpaHeH B Buje kapOoHaTOB, poccha-
TOB, Cyab(aToB, (PTOPHEAOB, CHIHKA-
ToB m pp. CpemHee <copepsRaHMC
Kamemusa B 3eMHOE kope — 3,4%;
TONBKO HATH saeMenToB (O, H, Si,
Al, Fe) BcTpegaioTcs B 66apImax Ko-
nmaecTBax. MeTalimuecKEd Ramaprmid
0c060r0 mpEMEeHeHA OKA He WMeerT.
Vlor KadpmEs peryimpyer HesSTeNb-
HOCTH CepAeYHON MBIIIIE], OKAa3EIBAET
3amuTHOE JeficTBEe OPOTHB reMoQu-
amm. Coim KaJdpOus HMEIOT BechbMa
ofmapHOe TpEMeHeHMe KaK yHoope-
HOe (HM3BECTHSK, W3BOCTH), B CTPOH-
TeIBbHOM Jielie, XAMAIECKOH IPOMBIHI-
JIEEHOCTU W OP.

KHaccmomsit — Cassiopeum
(Cp). IlpuATOE B HEKOTOPHIX CTpa-
HAX Ha3BaHHE DHIIEMEHTA — JIOTeNMi.
CM. n10Tenmum il

Kmcaopopn— Oxygenium (O).
AtoMHEIZ HOMep 8; aTOMHHIHE Bec
16. Haspamme OyxBaabHO 3Ha-
9AT «pOKAAIOMEI KEcHoTy». OT-
KPHIT OB HECKOJNBKAME YYeHBIME
H049TH OFHOBPEMEHHO, HO HpPHDPONY
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ero IMOHSI M BCKpeWI B 1774 1. amr-
amitcknit  xmmuk k. Hpmeram.
B 1769—1770 rr. 6Bl BHITEJNEH IIBEJ-
cknM xmyvmkom K. Ideeme. UpesBhl-
4yalfHO PpACHpOCTpaHEeH B IPHPOJeE,
cocraBiager mo Becy 49,5% semHOl
ropel. Coxmsmaercs opr — 182°,97, 3a-
TBepAeBacT mpm — 218°,8. Hrpaet or-
POMHYI0 POJIb B IPHPOJZHEIX IPOLECc-
€aX, BXOQUT B COCTaB BOJEI W BO3TY-
Xa, B cocTaB OOJBIIMHCTBA MHUEHEpa-
JI0B, OpraEmaMoB. VcmoimayeTca
MAPOKO B MeTANIYyprmEm (OpH BBI-
miaBKe 4YYryHAa), MO8 aBTOTeHHOM
CBAapKN B CMeCH ¢ BOJODPOAOM HIH
AMEeTHJICHOM, B MEIWOWHE W HEKOTO-
PHIX XEMU9eCKWX IIPOW3BOJCTBAX;
JREOKAN KUCIOPOX WIH SKEIKHE BO3-
AYX OPUMCHAIOT KaK CHIBHBIE B3DEHIB-
9aThle BemiecTBA.

Ko6aast— Cobaltum (Co).
AtomERE HOMep 27; aTOMHHI Bec
58,94. V. B. 8,9, nmasmTes npu 1492°
xuomt opm 2900°. Ortkpeir B 1733 r.
mBeackrM xmmukoM I'. BpamproM u
Ha3BaH OT CI0Ba «KOGOIBAY — «rop-
HEBIA [yx», «THOM». MeTaan cepoBaTo-
Oexoro mBeTa, 3HAYHTEABHON TBEPHO-
CTH, KOBKHi, TAryumii. MarEETEH, HO
MeHee, UeM jKexe30. B paspgpobien-
HOM COCTOSHUH MOKET IIOTIOIMATh
Gonpmme KoamaecTBa Bomopoja. Ilo
¢usAIeCKAM W XUMWYECKAM CBOI-
cTBaM 0JM30K K Kexe3y. B mpmpome
BCTpPE4aeTcsi: B  METEOpPHTax — B
CcoaBaxX € HOKEJNGM M JKeJIe30M, B
3eMHOH KOpe — B COEJUHEHHAX C
MBIIOBAKOM ® cepoi. Ilpmmersercsa
JUIs DONydYeHHus CIeqUAIbHBIX CBepX-
TBePABIX cTa’edl (mobGemmt) m Ap.;
KaK KaTajlmsaTop [JId MONydeHHs MO-
TOPHOTO TOLJIMBA W3 yrieil; BXOTUT B
cocTaB KpacdTelell; OKECH KobajbTa
OKpaIIMBaeT B CHHWI IBET CTEeKIa I
ovmasm. PagmoakTmBEEIE m3oTonm (60),
myeeT GOIBIIOE IpPEMEHEHWE.

Kpemunii (cmmmmmit).— Silici-
um (Si). Aromusii HOMep 14; aToM-
mhii Bec 28,09.ITocme Kumemopona ca-
MEIf PacOpOCTPAaHEHHBIA B3IGMEHT.
B mpumpope HmKOrma He BCTpedaercs
B cBOOOmHOM Buie, a obpasyer coe-
JOWHEHWs] ¢ KHCIOPOAOM — TaK Ha3bl-
BaeMBIi KpeMHE3eM HJIN COIH KpeM-
HeBOH KHCIOTH (cmamKarer). I3
KPeMHe3eMa COCTOAT MUHCDAIHL I'Op-
HEI XpycTansh, KBAPL H MHOTOYHC-
JIeHHBIC €ero pa3HOBUAHOCTH. Bask-
Helimme TeXHWYEeCKHe MPORXYKTHI, KaK
crexsa0, apdop, meMeHT, KEpIHY B
OCHOBHOM H3TOTOBIAIOTCH M3 CHIHKA-
TOB. BXOmHT B COCTAB MHOrHX IiaB-
HBIX TODHBIX IIOPOJ, TAKAX KaK rpa-
gET, 6asanpT, rEeiics, mopdup, cue-
BaT 7 fp. OtepeiT Ieit-JlioccaxoM m
Temapom B 1811 r. OpHako ero mpz:-
pofa KaK aieMeHTa Oblia yCcTamoBie-
Ha Jumb B 1823 r. mBemcKuM XEMH-
roM U. Bepmeamycom. Kpemunmiit mme-
eT yA&. B. 2,4, mmaBmrca mpm 1415°
kmouT npm 2360°. HasBamme «KpeM-
HAf» IPOM3BEIeHO OT JATHHCKOTO
«IAMEC KPeMapc» — «IPOH3BOMAMIIT
OroEb». JIaTHHCKOe HA3BAHWE (CHIIH-
uuii» — OT CJ0Ba  (CHJIEKC) — (Ka-
MeHBY. C MeTammaMu JaeT CHJIMIH-
IBl, COeNWHEHWS TBEpABIe H KHACIO-
Toymopabe. C yriepomoM — KapOmj
KpeMHHA — KapOOpyH[, IO TBeppo-
CTH He ycrymamomui anMasy. OTcio-
Ja ero mpuMeHeHHe mus obpaborku
TBEPABIX MAaTepUaJOB.

Hpuoror— Krypton (Kr).
AromERIX HOMep 36; aTOMHBIE Bec
83,80. mepTHHIA ras, OTKPHITHIA aAT-
JAACKEME XEMEKaME Y. Pam3zaeM
n M. TpaBepcom B 1898 r., HasBan 0T
I'PeIECKOTO CJI0BA  (KPHOTOCY —
«CKPHITHIIY. B IpHpome BecTpeuaetcs
KaK COCTaBHAsg 9acTh BO3AyXa, B KO-
TOPOM COMEPIKATCA B HEITOMKHOM KO-
amaectBe. Coxmxaerca mpm —152°,9,
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3aTBepfeBaer mpm — 157°. ¥V wpmmTo-
Ha H3BECTHO MHOIO H30TOIOB.
Hcermor— Xenon (Xe). AtoM-
Beill moMep 54; atomHEIA Bec 131,3.
Bnaropommeiif ra3, OTKPHITEIE B
1898 r. V. Pamsaem m M. TpaBepcoM
ONHOBPEMEHHO ¢ KPHOTOHOM H Heo-
HOoM. HasBamme OT IpedecKOro «Kce-
HOC» — «4y:Koil». B mpumpopme Berpe-
WaeTcs B BEAE HUITOMKHOH IpEMecH
B Bo3fgyxe. Tsamesnee BO3ZyxXa B dUe-
THIpe ¢ IOJOBHHOH pasa. Temmepary-
pa cwmmmenms (xamemma) —108°
3aTBepieBaHns (muaBieHma) —111°
Hax @ HpHOToH, HOpEMEHdeTCA B
POHTTeHOCKONNH, TaK Kak 00a 3amep-
IKABAIOT PEHTTEHOBCKUCG JIydH.
Kwopnm# — Curium (Cm). ArtoM-
goif HoMep 96. Ilomygerm B 1944 r.
HICKYCCTBEHHBIM IyTeM OpZ P-pacHa-
Ze aMepunmuA ¥ 73 IUIYyTOHHA OpH
GoMOapAEpPOBKEe €ro  O-4acTHLOAMI.
Ceiiuac W3BECTHO HECKOJBKO H30TO-
moB Kiopma. Hawmbonee KOITOHEBY-
IAM H30TOUOM HABIAETCH HM30TON C
aTOMHEIM BecoM 245, Ero mepmop
rorypacuaga — boaee 500  Jer.
Ilo XmMWYeCKEM CBOACTBAM RIOpHA
TOX03X HAa PeAKO3eMelbHEIe Bie-

MeHTH. HasBam B dwects Mapum
Hropm.
Jla ETarm— Lanthanum (La).

Onme #3 pefKO3eMelIbHEIX BJIeMeH-
ToB, npuEamgexuT K III rpynme me-
PEORMIECKOR CHCTEMEL AroM-
HHI BOMep 57; aToMHEIE Bec 138,92.
OtepeT B 1839 r. IIBe[CKEM XHMH-
wom K. MosammepoM © HasBaH OT
IPEYecKOro CJI0oBa <«JIaHTaHeHH» —
«CKpHIBaTbCA». DBensldl Meradm:, YA.
B. 6,15, Gomee TBepHml, TOM OJOBO.
Ilnasmres npm 826°, kmomr mpu 1800°.
Tlpz BEICOKOH TeMmmepaType JIaHTAH
JOBOJIPHO aKTHBEH. BXopmmr, Kak CO-
CcTaBHAA 9acTh, B CIIaB, yonorpebiase-
MBI 1A «KpeMHe#» B 3ajK@rajKax,

JaeT CIIaBEI ¢ IIATHHOH, aTIOMHHEA-
eM. CHIBHO IIOIVIOMIaeT BOJOPOX.

JJamTaEOEmAHK (TaHTAHUTHL).—
CM. pefKO3eMeIbHEE 3Ie-
MEeHTHL.

Jzra# — Lithium (Li). Camsrit
Jerkuit MeTann. ATOMHBIE HOMep 3;
aroMubi# Bec 6,940. OTxpeiT B 1817 1.
mBefcKkaM xuMmuroM A. Apdexnco-
HOM; HAa3BaH OT <CJIOBA (IHTOCY —
«xameEby. OTHOCHTCA K IpyHIe Ime-
JOYHBIX METAJIOB, OTIMdaeTcs 60ib-
mo# XEMITYEeCKON aKTEBHOCTBIO H HO
CBOEM CBOMCTBaM OIHM30K K HATPHIO.
Jgrai#i gerse Bome (ym. B. 0,53),
maasaTcs npu 186°, kmoar upm 1336°.
Coiz AWTHEA OKPAaNIMBAIOT ILIaMA B
sIpRO-KpacHEI 1nBer. BceTpewaerca
JaTAR B OPHEPORE TOJBKO B COeNHHEe-
HAAX B HEKOTOPHIX MEHepaJax, Kak-
TO: CHOAYMEH, JeNUAOIAT | [p.; Cle-
sl IoTEsA 06HApY;KHEBAlOTCA B BOJIAX
MHOTAX MUHEDAJIbHBIX HCTOIHHEKOB.
YomorpeGisiercss [AA H3TOTOBICHEA
AKKYMYJISATOPOB [JIA HOKBOMHEIX JIO-
JOK, B CHOeNWANBHBEIX CIUIABAX, IPH
CBapKe aJI0MIHWEBHIX M3[eJIHi; Cold
ero ymoTpefiIsioTes B MeJHWIHHe.

Jlo1enu# — Lutetium (Lu).
U3 rpynns! pefiKo3eMeIbHEIX dIeMeH-
T0B. ATOMHEIE HOMep 71, aTOMHBIA
Bec 174,99. Orkperr B 1907 T
K. Ypberom Bo OpaEnum A HECKOIb-
ko pagbme B 1906 r. aBcrpmiicKmM
xummroM K. Ayspom ¢om Beancha-
xoM. IlepBEIil W3 HEX HA3BAJ €ro JI0-
TemueM — II0 Ha3BAHUIO [PeBHEro ro-
poma Ha MecTe coBpeMeHHOro Ilapm-
3Ka, BTOpofi—KaccHoneeM (DO EMEHH
cospesqua — Haccmomes). B mmrepa-
Type OpEHATH oba 0Go3Had9eHmA. Y
HaC IPUHATO HagBaHMe JioTemmid. Jlio-
Tenuil mMeeT PAEMOAKTHBHEIA H30TOI.

M ar = 7 it — Magnesium Mg).
AromEBIE HOMep 12; aToMHEIE Bec
24,32, Otxpeit I'. [IoBm B 1808 r. mo-
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CpefCcTBOM 3JeKTpoxm3a. HasBam Ho
MEHEpaLy «Margesma aibbay. (Mar-
HE3WSI — MecTHOCTh B ['pemum, «aib-
6a» — «bexpriin.)  I[emogmEO3eMeNB-
BRIE Meramia. IImpoko pacmpocTpa-
HeH B npupofe: cocraBiasger 2,5%
Beca 3eMHOH KODHI; BXOJHT B COCTaB
TOPHBIX TOpon — KapOoOHATOB, CHIA-
KaToB, Cynb()aTOB, FAJIOTEHANOB | IIP.
PacTBopeEHHI® CONM MAarEWA HAXO-
AATCA B 6OJMbIIOM KOIUIECTBE B MOD-
cKoit Bome. Jlerkmit (ym. B. 1,74, TeM-
mepatypa muaaBieHEma 651°, reMmepa-
rypa kmoeHus 1107°) m wKoBK@il, xum-
MHUYeCKH O9YeHb AKTHBEH, OfHAKO B
cIiIaBax ycroiums. B mociemHee Bpe-
MA HMeeT 3HAYMTENbHBIE IpHMEHe-
HUA B aBHALMOHHOH HPOMBINLIEHHO-
CTH B BHEJE JeTKEX MAarHAEBO-aJIOMH-
HEHEBHIX CIOJaBOB (MarEajuit m mp.).

Masypuait B 1924 r. 6su10 c006-
ImMeHO 00 OTKDBITAE 3TOT0 3IEMEeHTa ¢
aTOMEEIM HOMepoM 43. ®arr srtoro
OTPEITAA B HAcToAmee BpeMsa HeE
opm3gaerci.  CM. TeXHe NI

Mapr asen— Manganum (Mn).
AroMEBI HOoMep 25; aTOMHEH Bes
54,94. UzBecren ¢ rayGoKoil mpeBHO-
cru. OTeprIT B 1774 r. mBeOCKEM XH-
muxoM IO. Ileene B MEHEEpase OEpo-
Jn103ATe (IPHpPOfHAA [BYOKHCH Map-
raslia, Ha3BIBABIIASCSA HWHOI[A «Mar-
He3HA HATPa» — «JepHAs MAarHesdsay,
OTKyJa I Ha3BaHHOe piieMeHTa). Boige-
Jes B 1774 r. mBeNCKEM XHMAKOM
I0. l'amoM. Vp. B. 7,4, Temmeparypa
niasiaeHns 1250° Temmeparypa Kmme-
A 2150°. Mertamun cepeGpano-6emnsi,
TBepEIA. JIOBOIBHO pacCIpOCTPaHEH B
opuposne, o6pasyeT CKOMJIGHHAS dep-
HOTO THPOJNIO3ATA B OCAKKAX MODA.
Yoorpebugercs B MeTalIypram s
yiayumeEns KadecTBa CTald, B Kpa-
COYHOH HPOMBIIINEHHOCTH, B XAMEYE-
CKEX TpPOH3BONCTBAX. llepManramar
(conp €r0) mpUMEHIETCS B MEeJUIAHE.

Mepas — Cuprum (Cu). AToMHEIA
moMep 29; artomEBE Bec 63,54 Us-
BecTHa ¢ raybokoii apesmoctm. Ha-
3Baga 1o ocTpoBy Kump, rme B mpes-
HOCTH CYIecTBOBAJO MIMPOKOE IPOH3-
BOJCTBO MegHBIX IpeaMeToB. B mpm-
pofie BcTpedaeTcs IIaBHEIM 00pasoM
B COGIMHEGHUE C Cepoii, ¢ KACIOPOAOM,
peme — B caMopomHOM BHEme. HKpac-
HbIl KOBKHWI Meraiusd. Y. B.8,9, Tem-
meparypa maaBieHns 1083°, Temmepa-
Typa Kumerda 2595°. Yoorpebisercs
B 9UCTOM BHJE B 3JIEKTPOTeXHIUKe,
OTIMYaeTCs BHICOKOM BJ1EeKTPONPOBOX-
HOCTBI0 W  TEMIONPOBOJAHOCTHIO.
B cmmaBax ¢ OJOBOM ¥ IVHKOM
(6poH3a, IaTyHB) TaKiKe HMeeT IMHA-
pOKOe IpEMeHeHHe.

Mermngenesni#t — Mendelevium
(Md) 6prr ommcar B 1955 r. AToMHEBIH
somep 101, aTomEEI Bec 253. Ilomy-
geH npu GoMOGAapAEpPOBKEe aMepHIus
SAfpaMd Yriepofa, WM O-9acTHIaMZ
S HmMTeNHAS,

Monu6mgern — Molybdaenium
(Mo). AromESBIi HOMep 42, aTOMHBIR
Bec 95,95. OTKpPHIT IIBEACKAM XHEMHI-
woM II. I'vemsmom B 1781—1792 rr.
OXHAKO B IHCTOM BHUJE MOJUOHEH IO-
aydgeH jqums B 1895 r. ¢paEmyscrmM
xmmaxoM Myaccanom. HasBaaue mpo-
HCXONAT OT TpedecKOro CjoBa «MO-
JuOmoC», 9TO BHAYMT (CBUHEI», BBHE-
Iy CXOACTBa MOCIENHEr0 ¢ MWHEpa-
goM  MonmbmesmtoM. B mpmpope
BCTpeYaeTcs: [NIaBHEIM 00pasoM B BH-
me MoamOmeHOBOro OieCKa HIH MO-
ambpernTa (MoS;) — MuHepama, HO
BHOIIHEMY BHAY IOXOKero Ha rpa-
¢ur. Moanbaer — cepoBaTo-6exsrt
MeTaJul, TBePAEIH, KOBKHH IPH BEICO-
KOI TeMIepaType, BBICOKOIIABKMIL
¥n. . 10,3, nnasarca upm 2625° km-
nmt mpu 4800°. MertamnmdecKuid Mo-
qmbmen ynoTpebiaserca B BHEJE CIJIa-
BOB CO CTAJIBIO, ¢ KOTOPOA fmaer mpo-
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OYKT BBICOKOH TBEPROCTH H TPOTHO-
crr. ComaB ¢ BoanipaMoM 3aMeHseT
mnataay. Moambaer ymorpeGusercs
TaK/Ke B KAYeCTBe AaHTHKATOga B
PeHTreHOBCKAX TPyOKax W NasA KpIo-
90YKOB, IOJAEP/KEBAIONIAX HaKAJIeH-
HBI BOIBbQ)PAMOBHIA BOJIOCOK B BiIe-
RTpHuecKux jaMmouxax. CoegmEAACh
¢ yraepomoM, maer KapGmpm Mo.C —
OpPOKYKT BBICOKOH TBEPHOCTH.

M e m b 1 K — Arsenicum (As).
AtoMHLIZ HOMep 33; aTOMHHIE Bec
74,91. Haspagne «MBIIBAKY B3HAYAT
(MBIIOUHHI S7»; JAaTMHCKOE HA3Ba-
HE® IPOHCXORUT OT «aPCEHHKOH» —
MEHEpaJbHEIH KpacHTeab. l3Becren
¢ ray6Goxo# mpeBHOCTH. Berpewaercs
B IIPUpOfe IJIAaBHBIM 06GpasoM B coe-
ImHEeHHSAX ¢ cepoil. Xpyukmi Gypo-
BaTO-9ePHEIT HEMETANI ¢ TeCHOYHBIM
3amaxoM, Jeryymit. IMeeT HeCKOIBKO
aJJIOTPONNICCKUX  BHNOM3MEHEHHH.
Y. B. 5,73, Bo3roasercs, He DJIABSCH,
opm 610°, mon maBmemmeM B 36 at-
Mocdep MJIABUTCA OPH TeMIEepaType
814°. Kak caM MBIbAK, TaK X ero
CoeMHEHAS O9eHb ANOBHTHL IlpmMme-
HAOTCA B CINIaBaX CO CBHHIOM 1
MefpIo; FeJaeT 30J0TO OdYeHb XpPYI-
KAM; BXORHT B COCTAB BGMIECTB MJIA
GOpe0E ¢ BpegUTENsIMA CEILCKOXO-
BAACTBEHHBIX IIPOXYKTOB, COEIEHEe-
HES 6ro OPEMEBAIOTCA B MeJWNFHE;
B CTERIOAEJNE UM HONB3YIOTCA RIS
obecnBeImBAHAT CTEKOI.

H a rpmit — Natrium (Na). AtoM-
HHHA HOMep 11; aToMHEIA Bec 22,991,
Tloaygaern [1sBu B 1807 r. mocpeicTBOM
aJIeKTpoNH3a efKoro HaTpuA; B Ile-
TepOypre ¢ GOIBIIAM YCIEXOM OIBITHI
I'. IsBz DOBTOpHA pPYCCKWHE XHMHK
C. II. Baacos. HasBam ot apaGcroro
CTOBA «HATPOH» — «CONA», (INeJ0Ub).
Harpmit —cepebpmcro-Gemptit MeralL,
MATKE#, Kak BOCK, OKHECIAeTcd HA
Bo3gyxXe (I0ITOMY XpaHHTCA B Kepo-

cmE®), Jerde BoAbl (ym. B. 0,97).
TemmepaTypa mnaBienma 97,7°, TeM-
meparypa kmmeEEs 890°. Ilmpoxo
pPACIpPOCTPaHEH B OPUPOe B BHJE CM-
JUKATOB, TaJOTeHHJOB, KapGoHATa,
cyabpaTa m APYrEx coixedr. Cam HaT-
pEil B ero cojid ImMHUPOKO NIPAMEH:-
I0TcS B DOOMEBOA ¥ XWMHAUYCCKOIX
TPOMEIILIEHHOCTH, B MeJHOHHe (IIO-
BapeEHaAA COJb, €OJa, TIiIayGepoBa
coab, Oypa u Ap.). Ilaper MeTamia ox-
pameEsl B IypIypBO-KpacHEHIH IBer.
CoefimHEHAs] OKpALIABAIOT IIAMA B
SKenThl IBerT.

Heopgum — Neodymium  (Nd).
VI3 rpymanl pefKO3eMeIbHBIX BICMeH~
T0B. ATOMEHEBIE HOMep 60, aTOMHBIF
Bec 144,27. OTKpPHIT GBI aBCTPHECKAM
xumuromM K. Ayspom ¢om BemscGa-
xom B 1885 r. B pesynbpTaTe paspeie-
HAA [AugaMa Ha [Ba 9JIEeMEHTa: He-
oamM («HOBHIH inm3menm») m mpareo-
auM (3emeHsIil GimsHeny). I[BeT co-
Jell HeopmMa poH30BO-KpacHHIA. V. B.
7,0, TeMneparypa miapiesms 840°.

Heorwm—Neon (Ne). ATtomHEBIT
somep 10; arommmif Bec 20,183. Baa-
FOPOHBIA Ta3; OTKPHIT AHMIMACKAM
yuennm Y. Pamsaem n M. Tpasepcom
B 1898 r., ONHOBpEMEHHO ¢ KDHITO-
HOM M HKceHOHOM. Ha3BaE 0T Ipede-
CK(TO «HENU» — (HOBHIHY». BeTpedaer-
¢ B HHYTOKHOM KOIMIecTSe B BO3-
ayxe. Ymorpedasercsa S HaOOXHE-
HAA Ta30CBeTHHIX JaMI (HEOHOBBI®
JIaMOEBI), KOTOPBIE CBETATCA KPAaCHBIM
cgeroM. Temmepatypa cmmIKeHEHA
(kmmenms) — 245°,9, saTBepHeBaHUS
(mn1aBmenmsa) —248°6.

Henrtysrn# — Neptunium (Np).
AromERIE HOMep 93; aTOMEHEIA Bec
237. TlepBEIfl 3 3aypPaHOBHIX DJIEMeH-
T0B. Ilomyger B 1940 r. mcKyccTBeH-
HEIM myTeM Ipm GoMGapAmpoBKe ypa-
Ha He#TpoHamu. Pagmoakrusen. B ma-
cToAIllee BPeM:A H3BECTHO HECHOJBLKO
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®30TOMOB; Hamboiee MOITOKEBYIIAM
gBIfgeTCA H30TOI ¢ ATOMHBIM Be-
com—237, IepHof ero moaypacmaga—
2,2 mMmiumgoHa Jer. Ilo cBomM Xm-
MEYECKEM CBOHCTBaM OJHM30K K ypa-
my. HasBam mo mMernm miameTs! Hem-
ryH. O0HApDY)KeH B HEITOMHHX KO-
JIM9eCTBAX ¥ B IPEPOSHEIX YCIOBHEAX.

H u & ¢ 1 b— Niccolum (Ni). Atom-
HBIE HOMep 28; aroMHHIE Bec 58,69.
HaspaEme NpOH30mII0 OT MEHepala
KynepHAKeTh 3eleHOr0 IBeTa. Bce
TMONBITKE BEHIENUTH W3 IIOCIETHETO
Mefgb He yBeHIaaEch ycmexoMm. Iloa-
TOMY 9TOT MHHEPalZ BeCTHATbCKUES
MeTallIyprd, paboTaBmmme Hajk HUM,
Ha3BaJIW WMEHEM «3J0T0 AyXa» —
«amkens». Ilosmmee, B 1751—1754 rr.
A. KpormTenr OpH3EAlX B MEHepale
HOBBIE MerTamn. Hmxensr — cepebpm-
¢T0-0€JIEI#, MOBOJBHO TBEPHBIA Me-
TANI, ¢ TeMOepaTypoil ITaBIeHH:A
1453° m kumemms — 2730° yx. B. 8,9.
Berpewaerca B Opmpofie HMIE B COe-
IWHEHWH ¢ Cepoil, WIM B BHUAe CHIH-
ratEHIX pyn. Ilzmpoko mpmMeHserca
1A HUKeIXPOBAaHHH, HIJIA H3TOTOB-
JieHHs COENUANBHEIX CTAJeH W Kak
KaTaj@s3aToOp Ipd Ipomeccax THEpO-
TeHI3aOUy ¥ IIP.

Huo 6 m it —Niobium (Nb). Atom-
HHIE HOMep 41; arommEIE Bec 92,91.
OTKpHIT  AHNIEHACKEM XHMAKOM
Y. Tarzerom B 1801 r. m HasBaH HM
nomymomem (Cb). B 1844 r. Hemen-
guit xumuk I. Pose paspeman xomym-
fuit Ha 7ABa SleMeHTA: HHOOWHA X
TaATa. B Amepmre m AHrImE COX-
PAHEJOCH HA3BAHM® (KOTyMOmily, B
@BPOIGACKEX CTPAaHAX IPHHATO —
«muobuiiy. Hazpam Mo AMeHE HEMQHI
Hwmobden, pogepm MmEPOIOTTIECKOTO
6ora TamTama. B umcroM BEAe OH
oot momysen B 1907 r. ¥a. B. 8.6,
nnaBdaTes Ipa 2415°, kunmr npm
3700°. Hmobmit — MeTamd CcepoBaToO-

Gesoro mBeTa, TBEpH, KOBOK W OTIH-
gaercsa  4pPesBEIYAHHON  ycTOoHum-
BOCTBIO II0 OTHOIMIEHWIO K PasMEYHbIM
XEMAYECKAM ¥ MeXaHHYeCKEM BO3-
mefictBmaM. B Ipmpome BeTpedaer-
¢ B TECHON CBABH € TAHTAJIOM X
tatagoM. OT TaHTaxa ero OTHENIHThH
Hamexo o4eHb TPymHO. IlpmMeHAeTCA
B CHOeOUAaJbHEIX CIUIABaX W CTAIAX
IUIsi HBTOTOBICHHES OTBETCTBEHHBIX
CBAPHEIX KOHCTPYKOWH, TaK KAk OpH-
0aBneHme HEOGUS pE3KO MOBBIMIAET
yCTORIMBOCTG CBapHEIX IIBOB. Mpmer
Ha  HW3rOTOBIGHME  CBEPXTBEPHAHIX
CITaBOB, MpPUMEHSIEMHEX s XHPYp-
THYeCKUX HHCTPYMEHTOB B NI ADY-
rmx meneil. CepresHBIE HmHTEpPeC
IpPeJCTAaBIAST BO3MOKHOCTb HCIOIB-
30BaEUA HEOOHS B BSIEKTPOBAKYYM-
HO# TeXHWKe.

HoGexmi# — Nobelium (No).
Arommrnii momep 102; aToMHEIE Bec
TOYHO He YCTAHOBIEH, HO, IO-BUJH-
MoMy, paBeE 253. B miome 1957 r.
ony6IAKOBaHO COOOIeHme YYOHBIX
Isenun, Asraur m CIOA o ToM, 91O
B mukroTpoHe HoOemxeBCcKOro mHCTHA-
tyra B CTOKromeMe Kiopumit 244, Ha-
HOCeHHBI# HA IHHKOBYIO (DOJIBIY,
Opin  0o0my9eH AgpaME  YIIepofa
(m3oroma ¢ art. B. 13). AGcopbumsa
9gacTHn HOpEBeJla K 00pa3soBaEUIO
9JIEMeHTa ¢ aTOMHBIM Homepom 102.
Tlocrenmumit ObT OOHADYIKEH papmo-
XHMHAYECKAMZ MeTomamum. Ilepwmoq
momypacoana okoixo 10 MmmyT, me-
OyCKaeT O-TyJIw. JJIeMeHT OBII Has-
BaH «HOOemaumiy B dZects HoGe:xas.

OxoBo— Stannum (Sn). Arom-
el HoMep 50; aTomHEBIA Bec 118,70.
OpuE 73 HepBEIX METANIOB, M3BECT-
HEIX 9eJ0BeYecTBY ¢ IIyGOKOH ApeB-
Hoctu (OpoH3OBHIA Bex). B cBoboj-
HOM cOCTOSHEHE cepebpucTo-6emsit
MeTajl, BecbMa KOBKHI W TATyYmi;
YynenbHBIE Bec 7,3; OIABATCA IpH
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232°, xunmr mpu 2360°. Ilpm Temme-
parype HmEe +13° 0J10BO mepexopdT
B Cepyio pasHOBILHOCTb, Ha3bIBae-
MyIo «0JNOBsHHOM TyMoitn. Ilpm HuU3-
RKEX TeMIepaTypax Iepexof B 3Ty
MofuPEKAGAI0 TPOACXOMET OCOGCHHO
opicTpo. Ilpym crmbaEMYE majodeK 0J0-
Ba CJBIOATCS XapaKIepHBIH TpeCK,
BEPOATHO, BCJIEACTBHE TPEHHA OT-
JleITbHBIX KPHCTAJIOB ADYT O Apyra.
Tlon pmeiicTBEEM BOXBI M BO3XyXa 0.10-
BO HG MeHsSeTCsH; OJaromapsa STOMY
CBOHACTBY IODWPOKO IpHEMeHHeTCA A
DOKPHITUA Kejae3a (Tak HasblBaeMasg
JKeCTh, PACXOAyeMas IIaBHBIM 00pa-
80M [ KOHCEPBHHIX 0aHOK). Bois-
moe 3HAaYeHWe HMEIOT CINIaBEl CO
CBHHOOM ¥ MeJpio: 0a66mTHI, GpoH3a
m np. Berpewaerca B mpmpopme rias-
HEIM 00pasoM B BHA@ MEHEpAJIa Kac-
curepaTa (SnOp) — ONOBAHHEIA Ka-
MeHb. Om0BO mMeeT GOJBIIOE THCIO
T30TOHOB, OBLI0 0GHApYxeHO 10 m30-
TOIOB.

OcMnii —Osmium (Os). Arom-
HHE HOMep 76; arommsiir Bec 190,2.
OrEOCHTCA K TIpynOoe NIIaTHHOBHIX
meramnoB. OTKpHT B 1804 r. C. Ten-
HAHTOM W Ha3BaH OT IPedecKOro «oc-
Me» — «IaXHymuid», TaK Kak DapaM
OCMHEBOT0 AHTUADHA NPHUCYIN CHIb-
HBIA HEIDUATHHIA 3aaX ¥ OHA OYEHb
AT0BUTEL. MAaJIOAaKTHBHBIA BIIeMeHT,
BeCbMa YCTOAYWB B XMMHIECKOM OT-
HomeHHH. Y1. . 22,6 — HambGoapmumit
73 BECOB BCEX 3JIEMEHTOB Ha 3eMie.
Temmeparypa maaBiaerzms 2700°, km-
neHms 5500°. BerpedaeTcsa B mpEpo-
Ie B CaMOPORTHOM COCTOSHHH BMecCTe
¢ nunargEO#. CIiIaB ocMEA ¢ HpHAU-
eM OTIEYaeTcs MCKIITIATeNbHOMN
TBEPAOCIBI0, HCIONB3YeTCS [II HAKO-
HOUHHUKOB «BEUHBIX IEePHEB).

Manxnapgni — Palladium (Pd).
AToMHEI HOMep 406; aToMHEIE Bec
106,7. SIeMeHT W3 IIATHHOBOW IPyI-

mel. OTepeiT B 1804 1. amramiicKuM
BpauoM B. BoamactoEoM u Ha3BaE
B 9eCTb MAJOH NIaHETH (acTepoH-
aa) Iammapel. Vi B. 14,9; Temmepa-
Typa miaBieEmaA 1552°, TemMmeparypa
xmmerns 4000°. Hambomee KOBEmit =
MATKHAA 13 BCEX dIEMEHTOB ILIATHHO-
BOH IpynIBl. 3aMedaTeleH CBOeH cIo-
co0HOCTHIO TOIJIOMATH OTPOMHOE KO-
amaectBO Bojopoma (mo 700 o6memoB
Ha 1 o0BeM MerTamma) W COXPAHATH
OpE 5TOM METALTHIECKAN BHJ, yBe-
jgmamBasgcs B ob0weme. Baaromaps
KpacwWBOMY BHEIIHEMY BHEY IpHMe-
HfAECTCA B IOBEIHPHOM Jeie.

I aartzaa— Platinum (Pt).
TnaBHeimuit W3 5I€MEHTOB ILTATAHO-
Boll rpynmoel. ATOMHEIE HoMep 78;
aroMuHIE Bec 195,23. IlepBeie ykasa-
HOA Ha CYIM[ECTBOBAHHE ILTATHHOBBIX
MeTaJUIOB OTHOCATCA K cepefuHe
XVIII B. Bo BrOpoi mOJOBHEHE
XVIII B. Oburm IpoBegeHBI HCCIOHO-
BaHAA OO XWMAHW ITaTHHOBEIX MeTal-
10B. HagBaAme mMpoM30NII0 OT WCHAH-
CKOTO: «IJATAHAY YMEHBITATEIHHOE
or cuoBa «platay — «cepeGpo». ¥Va. B.
21,45; TeMOepaTypa  IIaBIeHHS
17,69°, wmmemma 4400°. Baectamumi
KOBKHH MeTajia, He W3MEHSIOMUECH
Ha BO3IyXe MNasKe OPU CaMOM CHJIb-
HOM HaKanWBavWH. Biaromaps Tyro-
OIaBKOCTH ¥ YCTOMIMBOCTH IPOTHB
XAMAYECKAX BO3MEHCTBHIA HAXOMHAT
IMEIpoKOe IpEMeHeHWe B HAYYHEIX I
TeXHNYECKHX JabopaTopuax. B mpm-
POfe BCTpedaeTcsi B CAaMOPOJAHOM BH-
Je B CMeCH C APYTUMH IJIaTHHOBEIMHA
Metamnamu. Hamboapimee KOamHYecT-
BO ILTATHHHI HOOHIBA@TCA M3 DPOCCEHI-
meii. PasmeieHrme DIATHHOBBIX Me-
TAJIIOB JIOJATO OPECTaBiIAT0 Gomb-
mue TpyRHEOCTA. MeTOIH pasfeieHns
u afpumuaxka mx paspaboramml Um-
CTATYTOM 00med W HeopraEmIecKoit
xmmua Axapgemnnm Hayk CCCP.
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IayTosui— Plutonium (Pu).
AtoMHEEIE HoOMep 94; aTOMHHIE Bec
242. Boepsrie moxyuer B 1941 r. mc-
KyCCTBeHHBIM IIyTeM mnpu GomGapnm-
poBKe ypaHa Helirporamu. ITo cBomM
XAMAYeCKHM CBOHCTBaM MLIYTOHMI
6am3ox kK ypaHy. HasBam mo mMeHHm
nnagetsl Ilnyton. Om ofEapyseH B
BEfle HAYTOKHON MpPHEMecH B IPAPOJ-
HBIX YPaHOBHIX DYHAaxX (IpHMEPHO
1 aroM nuyTtorua Ha 140 MuammapmoB
aTOMOB ypaHa).

Ilnyrommit papgmoakTmBeH. B =Ha-
crosimee BpeMs M3BECTHO HECKOIBKO
ero maoronos. ITambomee momro xE-
BYIIUM H30TOIOM SBIAETCSA H30TOI C
aTOMHBIM BeCOM 242; mepmop IOJy-
pacmaga ero paBeH 500 TEICAZaM JeT.
Uzoron 239 sBAAETCA OCHOBHEIM HPO-
OYKTOM [ HOJXyIeHHS AaTOMHOI
9HOPIad.

Horga B 1943 r. 68110 yCTaHOBIEHO
ero CBOHCTBO JIETKO HEPEeXOfATH B
H30TON ypaHa ¢ aTOMHBIM BecoM 235,
N3 KOTOPOro OBIIM CO3JAHH! MEPBEHIF
aTOMHHE® 60MOBI, HaJalp YCHJIEHHO
paboraTs Haj HAKONIEHHEM ILIyTO-
HAA. BRagane ero GBIIO0 MEJIMOHHEIP
JOJIE I'paMMa, HO ysKe 4epe3 [Ba rofia
fBIM HaKOMIEHBI KWIOTPAMME ILLY-
TOHEA, 1 B 1945 r. oH GBI HCIONB-
30BaH I aTOMHHIX GOMO, cOpommen-
HEIX B Xupocume u 3aTeM B Haracakm.

II o1 om = & — Polonium (Po).
AtoMEEIZ HOMep 84; aTOMHEIE Bec
210,0. PagmoakTuBHEIA 3aeMenT. OT-
KpeiT Mapneit Hiopn-CriogoBckoii B
1898 r. cosmectrO ¢ II. Kiopr = mHa-
3Bad B decth popmEel M. Hiopm —
Ioasmm momormeM. Vi, B. 9,4, TeMme-
paTypa niaBleHES 246°. Ilo xuMmde-
CKAM cBOicTBaM OYeHb OGJIH30K K
TOJUIypy X ABIAeTCA YISHOM ypaHO-
BOTO pAfA PAafHAOAKTHBHEIX SjIeMEH-
T0oB. Ilepmom momypacmama 1modo-
HEa — 137,6 mEs.

IMpaseoguM — Praseodymium
(Pr). W3 rpynnosl pefiKko3eMeJbHBIX
9JIeMeHTOB. ATOMHBIH HoMep 59; aToM—
mEIE Bec 140,92. Ortkpumir B 1885 r.
K. Ayspom (o Benpcbaxom BMecTe
¢ HeoguMoM u3 coim gupamMva. Hassa-
HEe DOOJXYyIWA OT T[pPeYecKAX CJOB
«mpaseocy (GremHEO-3eJaeHBIH, MO IBE-
Ty HEKOTOPHIX colelf) M «JAAIOMOCY

(6nusmern). Comm ero  3eJeHOr0
mBera.
MpoMmermit — Promethium

(Pm). OtrpriT B 1947 r. B mpmpope
He o0HapysKeH, IOJYy4YaeTcsa HCKYCCT-
BEeHHBEIM IyTeM. ATOMHEBIA HoMep 61;
aToMEEIE Bec 145. Pacmomosxen B me-
pEOnmuecKoil cucreme MeHpeneeBa B
IpynIe pPeAKO3eMeJbHBIX 5IeMEeHTOB.
XHEMAYECKN BbIJeJNeH 3 OCKOIKOB Je-
JeHAS ypaHA B BHAG MHOTHX H30TO-
OB W CPaBHHETEIBHO FOJITO KABYIIE-
TO0 HM30TOmAa € ATOMHEIM BecoM 147.
Ilepwon moxypacmajga STOr0 H30TOHa
paseH OpuOaE3ATEeABHO 4 rogaM. ITo-
JydeH TakKe IPH AACPHHEIX peaKnd-
AX W3 caMapws, HEeOJEMa U Ipaseo-
pema. HasBag B "ects Mudomormae-
cxoro Gora IIpomeres. Bce m3oTONE!
PafAOAKTHBHEL.

IDporaxTmEm# — Protacti-
nium (Pa). AtomEBEIZ HOMep 91;
aTomMEHE Bec 231. PagmoaKTHBHEIH
ageMernT. OTkpeiT B 1917 r. memem-
knMz yaersiME O. TamoMm u JI. Meiit-
Hep W OJHOBPEMEHHO AHTVIHHCKAMNR
yaerbsivz @. Cogam m [3x. Kpascro-
HOM. B 1927 r. Hevmenkxmii yd4emslit
A. Tpocce BEIfienna ¢BOOORHEIT HpoO-
TAKTHHAN B KOJIHAYECTBE COTHX JIO-
me# rpamma. IlpemcraBasieT coGoi
cepedpucTo-Oenbrii MeTand. Hassa-
HA€ [OJIYydWI OT TIpPedecKuX CI0B
«IIPOTOCY» W AKTHHOCY — (IEPBbIH
xydg». Berpedaercs B mpmpope BMe-
cTe ¢ YpaHOM, SBAAACH OJHWM U3
IPOAYKTOB ero pacmaga. Ilpomomxm-
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TENBHOCTH HEPHORA
oporaxruEdsa 3200 xer.
Papgnmit — Radium (Ra). Arom-
awiii Homep 88; aroMmmt Bec 226,05.
PagmoarTuBHBIL 57eMeHT YPaHOBOTO
pAxa, oTKpeITEI B 1898 r. cympyramm
Hiopm B ypaHOBO#l CMOJAHOH pyme.
HasBaEre OOJYYIHWI OT CIOBA «Pajd-
ye» — «ayey. ¥Ya. B. 50, Temmepary-
pa muaBiuemzms 960°, TemmepaTypa
sumeana 1140°. Papmit — Merann ce-
pebprCTOro mBeTa, pasiaraomui mpn
OBBIKHOBGHHOM TeMIepaType BOAY.
Ilo XEMHA9IECKEM CBOIICTBAM OH OYEeHBL
OIn30K K GapHio, MOITOMY COJH pa-
U 0O4eHb TPYAHO OBLIO OTHENHTH OT
coneit Gapma. HamGosee 3aMedaTensb-
HOe CBOMCTBO pajus — CHIBHAs pa-
JIMOAKTEBHOCTH, B HECKOJBKO MHILIHO-
HOB pa3 NIpeBHIIAI0Nasd PafHOaKTHB-
HOCTH ypaHA. Pagmii mcoyckaer a-,
$- 7 y-ryan. Conm pagus CBETATCS
8 TeMHOTe; HCIyCKaeMble WM JIyIH
061aJaI0T CIOCOGHOCTHIO, KpOMe BO3-
gefictBrs Ha (DOTONNACTUHKY, HOHH-
3MpOBaTh BO3IYX, BHIBLIBATH MHOTHE
XMMAYECKIE pPeakIuu, paspymiaoiie
HIeifcTBOBATL HA JKHBOTHBIE OPraHM3-
MEl, yorBaTh Gakrepun. Oco0eHHO TO-
pasHTeNLHOR SBASETCH CHOOCOOHOCTH
pajas HeldPephIBHO BBIJENATH 0OIb-
moe KojamyecTBO sHeprmd. IIpopor-
JKATENBHOCTh Neprofa MoIypacmaga
papasa 1580 mer. IlpmMceHsAeTCA B Me-
IMOUHe [ JIeYeHAA 3JI0KadecTBEeH-
HBIX ONIyXOJIel, paKa ® BOJYAEKH.
PagmoakTHBHEBE dJ€MeH-
TH. PaIMOaKTHBHHIMH HAa3BIBAIOTCH
TaKHe XMMHYCGCKHE dJIeMeHTHI, KOTO-
pble 06IafjaloT CBOHCTBOM HeIpepHIB-
HO ¥ CaMOIIPOH3BOJILHO IpeBpamiaTh-
¢ B [pyrde BemecTBa, HCIYCKAThb
HeBHAHMEIe Jy9H, NPOHUKAIOMHAe HO-
T00HO DEHTI@HOBCKHM Jy9aM CKBO3b
pasANYHBIe BEIIECTBA, BEHI3BHIBAIOMIAG
3JIeKTPOIPOBOJUMOCTh BO3MyXa, MO-

moJrypacmana

nepEeEMe  QoTOrpagudecKoir miIa-
CTHHKY, CBeUCHHE MHOTHX BemIeCTB I
up. Jlyanm, mcoyckaeMble pajgmOaKTHB-
HEIMHE 97eMeHTaMH, COCTOAT U3 0- f-
um y-rydeit. CBoficTBAME pagMOaKTHB-
HOCTE 06IajaloT TaKyKe H30TONEI Ka-
nus, pybuaus, MEAAS, JaHTAHA, caMa-
pEd, JI0TenudA, peHHsd, ypaHa, TODHS,
OONOHAsA, pajHsa, HPOTAKTHHAA, a
TaK/Ke TeXHeNIUH, IpoMeTHil, aCTaTHH,
dpaEOEiE m Bce 3aypaBOBEIE 3Je-
MEHTH.

Papgor— Radon (Rn). AtoMEmIf
roMmep 86; atomumit Bec 222,0. Cambrit
TAKENLI G1aTOPORHBIA ras, ABIAET-
¢ IPOAYKTOM PAJIMOAKTABHOTO IIpe-
BpamieHEHs pagusa. HepmonroBeueH: me-
pHox moxypacmama paBeE 3,85 mHa;
OpeBpamiaeTcsi B TBEpJoe BEI[eCTBO
pagmit A ¢ BeIfeneEmeM reams. Ha-
3BaHME HPOHB0MLIO OT OJHOTO KODHH
cOo clIoBOM «papmity. Pajion HaseIBaeT-
cf TaxiKe 9MaHAmHWe# pamuA d HUTO-
som. Cmmmaerca mpm —62° 3arBep-
gesaeT npu —71° JloBoaBHO X0pOIIO
pacTBopAercsi B Boje. PajoHOBBIE
BaHHBI OPUMEHAIOTCA B MeJUIHHE.

Penrxume 3emanm— Terra Rarae
(TR). B 57-it knetre MeHpemeeBCKOM
Ta0IMOBp OOMEM[GHBI HE OJUH, KaK
B Opyrux KieTkax, a 15 sneMeHTOB:
gagTaE 7@ 14 peaKo3eMeJBHBIX 3le-
MGHTOB, OYeHH POJCTBeHHEIX JpyT
opyry. Ux aromHBle HOMepa oT 57
mo 71. 9T »aeMeHTH OOBEIMHSIOT
OOf O0I{AM HaMMeHOBaHHEM pefiKue
3eMIH, HJIH pefKo3eMeNbHBIe 3Jie-
MeHTHI, HIH, HAaKOHeN, ceMelcTBO
JTaETaHOENOB (MaETaHAROB). K pexko-
3GMEJbHBIM 9JGMEHTaM OTHOCATCA:
mepu#, mpaseom:M, HEOAHUM, HpOMe-
THAN, caMapui, eBpONm#, rajJoIMHMH,
TepOuil, AUCIPO3WH, TOXBMAN, apOmit,
Tynm#, urrepbmit, giotenmii. Pasmm-
9al0T [Bé TIPYNOEI DPERKO3eMelb-
HBIX DIEMEHTOB — HTTPOBYI0 H Ie-
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pOBYIO IO HaXOKIEGHHI0 B COOTBETCT-
BeHHHIX «3eMiax». Ilo cBomM cBOiH-
CTBaM Bc€ DefKO3eMelbHble BHJIeMeH-
TH 9Ype3BRYafHO HOXOMKH [PYT HA
Ipyra. B cBOGOIHOM COCTOAHIH 5TO
METAJLIbI ¢ BHICOKAME TOYKAMW IIaB-
JIeHAsA, OHE pasjarailoT BOXY LpH
OOBIKHOBeHHOX  Temmeparype. B
OpEpofile BCerfga BCTPEYAIOTCA CMe-
MAHHERIMA APYT ¢ APYTOM BO MHOTEX
MmHepanaXx. Paspfelemme umx Tpen-
cTaBIseT OOJpIIME TPYZHOCTH. I'iaB-
HeHmuM COfep:KamuM PegKO36Meb-
HEIE DJIEMEHTH MWHEDAJoM fBIser-
¢ MOHArH®T. VcTopusa OTKDHITHA OT-
HeIbHHIX IIPefiCTABHETENEH pefKo3e-
MEJbHEIX DIeMEeHTOB JOBOJBHO CJIO-
Ha. BroepBhie CymieCTBOBAHAE «HOBOI
3eMam» GBLIO ycTaHOBIEeHO B 1794 T.
¢uacKEM xmMmmroM I'ajommmoM; mo-
CIe[(HAM U3 pejRUX 3eMelNb OBLI OT-
KpBIT JIOTEeOH, a HEeJABHO HCKYCCT-
BeHHO moayIeH N 61 — mpomertmit.
JononEATeIbEEIE faHHALIE 06 OTHENIB-
HEIX BJIEMOHTAX TPYHNOEl DENKHX 3e-
MeJb CM. IOf WX Ha3BaHWAMH. B Ha-
cTOsMmee BpeMs pegKO3eMeIbHbIe die-
MeHTH mpmobpesnm 6oxapmioe B3Hade-
HOe B PAa3IAYHEIX OTPACIAX MPOMBINI-
JIeHHOCTH.

P e 5 mit — Rhenium (Re). Arom-
HEIZ HOMep 75; aToMHHIT Bec 186,31.
Opme w3 mamboJee pacCcesHHEIX 3je-
MEHTOB, OTKDHITHIH Jmmpb B 1925 r.
HeMenkmmu yuespiME UW. m B. Hop-
gax. HasBaHme ©HOJyYmd OT peKd
Peite. Ero cBoiicTBa 6BlIm mpefcKa-
3agsl J[[. 1. MermgereeBrM, M OH Ha-
3BaJ ero pAsmMapraden. Ilo BmemHe-
My BHUAY MeTaJINYeCKWil peHMil Ha-
OOMHHaeT I[JIATHHY. PeHmi — omuH
T3 CAaMBEIX TSAKENHX W TYTOMJIaBKHAX
MeTanuoB, ya. B. 20,9, miaBETCH mpH
3170°, kwmmr mpm 5870°. Meraia
mpefcTaBisger 0cobbif wmHTEpec maa
3TEKTPOTEXHATECKOl ITPOMEINIIICHHO-

CTH, TaK KaK ABJIAETCS MaTePHaJIOM
A0 WBTOTOBIEHUs HEUTEH BIIEKTPO-
JaMI Gojiee HOATOBEYHBIX, IEM BOJIb-
¢pamoBrie. IlpuMedsaercs @ B BHLE
CILIABOB B PA3IMYHEIX 00JaCTAX IPO-
MHOLIeHHOCTH. B uUpmpome Bcrpega-
ercs B MuHepale MoamfieHATEe B KO—
JIm9ecTBe, He TPEBHIMIAOMEM CTOTLI-
CAYHOM ROAM MPOIEeHTA.

Popgumi— Rhodium (Rh). Aroam-—
HEl HOMep 45; aTommEEII Bec 102,91
97eMeHT ILIATMHOBOHX TpyOOEL YA
B. 12,44, TemmepaTypa IJIaBISHHT
1960°, remmeparypa kmmeEma 4500°.
Otxpuir B 1803 r. B. BoxaacToHoM B
Ha3BaH OT TPEYeCKOr0 CJI0BA «PO-
JOH» — «PO30BBINAY, TAK KAK COIH PO-
IHs IMEI0T POo30BYIO OKpacky. B mpm-
pPOZe BCTpedYaerTcsi B CAaMOPOTHOM CO—
CTOSIHAM BMeECTE¢ C MJIaTHHOBBIME
saeMeHTaMu. U3 choiaBa OIATHHEL C
pOfHeM W3rOTOBJIAIT HPHOOPHL st
W3MEpeHHsT BEICOKAX TeMIeparyp
(TepMomapsr).

P ryrs— Hydrargyrum (Hg).
AromumE HOMep 80; aToMEEILD Bec
200,61. EngHCTBEHHBIH METQI, IpH
OOBIKHOBEHHBIX YCJOBHAX HAXOTA-
muA#cs B JKUTKOM COCTOSHNN. PTyTh
U3BECTHA ¢ IIyGOKoi mpesmocTu. Ha-
3BaHMe DIEMEHTA OPOMBOMIIO OT Ipe-
9EeCKHX CJ0B «XIogap aprupoc» —
©wREAKOe cepe0po». 3acThBaeT IIPH
remmepatype —38,87°; kmOomT mpH
356°,9. Vu. B. 13,55. PacTBOpsAET MHO-
rAe MeTajupl (IeIOuHBIE METAJIbI,
303070, cepebpo, Mens, 0JI0BO), HaBas
JROIKMEe W TBepHble CIIaBHl, HAa3BI-
paeMpie aManpramaMmup. Ilapel pryTi
OYeHBb ANOBHTHL. IIpmMeHseTcs T
HAIIOJHOHMS Pa3iINIHbIX (H3WIECKUX
npubopoB (HampuMep, TEPMOMETDOB,
KBapOeBBIX JIaMil, HACOCOB), B MejHm-
nuHe, IS W3BIEYCHAS U3 DYH 30J0-
Ta W [ OPUTOTOBJIGHHS TIPeMydeir
PTYTH — ONHOTO M3 BasKHEHMHEX ae-
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TOHATOPOB. B Ipupoje BcTpedaeTcs
B Bufe MmHepala KmHOBapm (HgS).

Py 6unumit — Rubidium (Rb).
Aromunii HOMep 37; aTOMHBIE Bec
85,48. DireMeHT U3 IPYINEBI MEJIOIHBIX
mertaiaoB. Otkpeir BymE3eEOM B
1861 r. coexTpaibHELIM aBanm3oM. Ha-
$BaH DO XapaKTepPHHIM Jusg pybmpwmsa
KpacHEIM JHHHEAM CIOeKTpa («py0m-
Iyc» — «TeMHO-KpacHEI»). Ilo cBomM
CBOMCTBAM OdYeHb ONM30K K KAJIHIO,
TOJBKO aKTHBHOCTb €T0 3HAYHTETBHO
Gonpme mocacmmEero. ¥mg. B. 1,53;
TeMmepaTypa miaBieHuna 38°5; TeM-
mepatypa xanerus 680°. Berpewaercs
B OpEpoOfe B KpaiHEe PaccesHHOM CO-
CTOSIHEW; HAWOOJIBIINE GrO KOJHIe-
crea (mo 0,1%) obmapyskeHBI B aMa-
30HCKOM KaMHe (3eJCHBIH II0JeBOH
LINAaT); B 3aMETHHIX KOIHIECTBAX YC-
TSHOBIEH B MUHEpale KapHAJIHTE.
Msotonm pybumms ¢ ATOMHBIM BECOM
87 pag@oaKTHBeH, HCIYCKAET TOIBKO
B-ayau, mpeBpamasck B CTpPOHOMIL
ITepmog ero nomypacmama — 70 Mumm-
JIHApEOB JIeT.

Pyrexrnit— Ruthenium (Ru).
AToMHEIZ HOMep 44; aTOMEBI Bec
101,1. dmeMeHT HNIaTHHOBOH TPYILIHL.
OTKpHIT B 1844 I. pyccKEM axamgeMI-
koM K. K. Knaycom B Kasamm #m Ha-
3BaH B uecTh Poccmm (Ruthenia mo-
nareiEg — Pocemsa). Xpynkumit. Va. B.
12,2; Temmeparypa miaBieHma 2450°
TeMmeparypa Kmmerms 4900°. B mpn-
pojfie BCTpeYaeTcs BMECTe ¢ JAPYTHME
3JIEMEHTAME ILIATHHOBOH  IDYHIEHL
Kpaiie pefok m MO3TOMY HEe HamIed
OpPEMeHEHHUH.

CaMapuit —Samarium (Sm).
AromHEIE HOMep 62; aToMEEIE Bec
150,43. V3 rpynmel pefKO3eMeIbHBIX
smeMenToB. Brigesen Jlexok ge Bya-
6ogpagoM B 1879 r. m HasBam 1O
MMeHE TOPHOTO mH;KeHepa CaMapcKo-
r0, OTKPHIBINETO MZHEPAJ CaMapPCKAT

B lneMeHcKEX ropax. I{per miavenm
BOJBTOBOM HNYrH OKpaImImBaeTcd CO-
JAMH CaMapEsa B PO30BO-KPACHBINH
ngseT. M3oTom caMapms pag@oaKTH-
BeH, HCIyCKAeT TONBKO O~Iydd, Ipe-
Bpamasch B HEOTHM.

Cemuenq— Plumbum (Pb).
AtoMHBIH HOMep 82, aTOMHHIH Bec
207,21. WsBecten ¢ ray6oxoit mpen-
soctu. CBEEHED — MATKAH Toay6o-
BaTO-CePHIA TAMKeNBIR MeTalI. YaeIs-
HH Bec 11,34; TeMmeparypa miaB-
merms 327°, TeMmepaTypa KAICHHUS
1740°. VIMeeT MHOFO NpHEMEHEHHII.
I'1aBHOE ero mpEMeHEHWe — H3rOTOB-
JeHWe HOKDBINEK [AA Kabemeil u
IUIACTHH [ aKKyMYJIATOPOB; 00ib-
moe KOIAYECTBO MAST HAa HW3TOTOBJE-
HOe Oyab, Apo6m. CBmHEH BXORUT B
coctaB MHOTHX CIIaBOB: 06a66HTOB,
rTrnorpadickoro cmiaBa u Ap. Coepu-
HOHWS CBHHLOA YHOTpeOIAIOTCA Kak
Gexplit KpacHTeds W B Megmpomae. D
UpEpoAe BCTpedaeTcs IIaBHEIM 00pa-
30M B BHJie CBUHIOBOTO OiecKa, Liam
razeEnra — PhS, us koroporo m mo-
OpIBaeTCA.

Cexexn — Selenjum (Se). Arom-
HEIE HOMep 34; aroMHEIH Bec 78.96.
Orkpsit 1. fI. Bepneamycom B 1817 r.;
Ha3BaHWE IOJYIWI OT TIPEIECKOTO
ciIoBa «celeHe» — «ayHa». Ocobasr
MORE(EKAn7s CeJeHAa HpH OCBeIie-
HOY OPOBOJUT SJIEKTPUUCCKHE TOK,
IpEdeM CONpOTHBIEHWE €€ MEHSIeTCS
OT ocBemeHHOCTE. Ha 3TOM OCHOBa-
HO IJIaBHOE IOPHMeHeHWEe CelieHAa Kak
gorosemernta. Ilo cBomM XxXmMumue-
CKEM cBoiicTBaM Oam30K & cepe 1
0c0GeHHO K TeIypy. YI. B. 4,81; Tem-
mepatypa OuaBmemms 220°, TeMme-
patypa KkmmeHma 680°. B mpmpope
BCTPETAeTCA B PACCEAHHOM COCTOSA-
HOE B CyIb(DHAHKIX PYHAX KaK CIIYT-
mEE cepsl. KpoMe oTosmeMenTos, ce-
JeH yHOOTpPeOIsAeTCA B 9JIEKTPOTEXHE-
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#e, B DE3WHOBOH M CTEKOJBLHOHE IpO-
MBINIIEHHOCTH, & TaK:Ke B TeJeBHJe-
gpn. [IpaMeHeHme ero, OfHAKO, Orpa-
HAYEeHO.

Ce pa—Sulphur (S).AToMEEIZ HO-
mep 16; aToMmEBIE Bec 32,006. VsBecT-
Ha ¢ rayOokod papesHOocTH. MMeer
MHOTO BEIOU3MEeHEBHi: poMGrdgecKasd,
MOHOKJIMHHAA, IIacTAIecKas1, aMOpgd-
HaA m Ap. KpmcTanmel cepsl €BETIO-
AEJTOro IBeTa. ¥Yi. B. 2,1, Temmepa-
Typa miaaBiesua 119°, remmeparypa
xunennsa 444,°5. B mnpmpome cepa
0YeHb PAacOPOCTpPaHEHA KaK B CaMO-
pPOHOM BHAE, TAK W B BHIE CEpHH-
CTHIX PYQ # cyandaToB (TEOC, aBTAN-
pur u #p.). IlpmMenderca faa mo-
Jyd9eHAs CCPHOH KHCIOTHI, IpA 60pb-
6e ¢ BpeUTEISIME CEIBCKOTO0 X03AM-
ctBa ((muoKcepoit), B Ppe3mHOBOH
MPOMEBIILIEEHOCTA. BX0mAT B coOCTaB
OXOTHUYLETO OOPOXa, COHWYeK, OeH-
raJbCKHX OrHei, yasTpamapwHa (CH-
HAs KPacKa); OPEMeHSIeTCH TaKMKe B
MegAnuHe.

Cepe6po— Argentum (Ag).
ATtomHBIZ HOMep 47; aTOMHEBIE Bec
107,88. Baaropopmeit Metami. M3-
BECTHO CO BpeMeH IIyBOKo# JpeBHO-
crn. Ymcroe cepebpo Gexoro msera,
OYeHH MATKO W TATy4Ye. ¥YX. B.10,49;
reMmepatypa naasienua 960,°8, rem-
mepatypa kamnerma 2210°; 6am3Ko 1O
CBOEM CBOHMCTBAM K 30JI0Ty W MeJH;
Ha BO3[yXe He OKMCIAETCSI, HO TEM-
HeeT OT JeficTBUA CEPHUCTHIX COGHH-
HeHHWH B Bo3#yxe, obaamaeT GoabmOH
KOBKOCTBIO I GaKTePHIWIHBIMA CBOH-
crBaMum. Jlydme Bcex MeTasioB IIpo-
BOJHAT TeNJIO M JJIeKTPUIECKHH TOK.
B nmpmpoae BcTpedaeTcs B BHAE Ca-
MopopHoro cepefpa u B BHIE COeIH-
HeHH# ¢ cepoit m xnopoM. CIIaBH ce-
pebpa cayxaT A E3TOTORIEHAS N0~
MamHe# yTBapH, OBEJEPHBIX H3Je-
umit, cepeGpsEEIX MoHer. HasBamme

TIPOH30III0O 0T CAHCKPHTCKOTO CJOBA
«apPreHoC» — (ACHELHN.

CraEpu# — Scandium (Sc).
AromuBIl HOMep 21; aTOoMHBIE Bec
4496, OgmE M3 CaMBIX pacCesIHHBIX
B Opmpofie dreMmeHTOB. Ero cymect-
BOBagEe Oblro mpefickaszamo [ M.
Menpemeessim B 1871 r. (skabop).
OrepriT 6bl1 Huincomom B 1879 r.
OyTeM  CIeKTPalLbHOTO  aHAalA3a.
CpoiicTBa CKaHARA HN3y9eHEl MaJo.
Ilo xmM@YecKuM cBOWCTBAM OH Oum-
30K K IMeIOYHO3eMeJbLHBIM diIeMeB-
raM. HasBamme c¢Boe DOJyIHI OT
CRaHIXHABCKOTO HO:IyOCTPOBA.

CtpoELH it — Strontium  (Sr).
AtomEBI#T HoMep 38; aTOMHEIA Bec
87,63. IlpmHajgie:KUT K IHCJIOYHO3E-
MeJIBHBEIM MeTajlaM. MeTalnndeckmii
cTpoEnuil — cepeOprcro-Gearlit  Me-
Taml, yA. B. 2,6, TeMmepaTypa OIaB-
geEus 770°, TeMnepaTypa KHOEHES
1370°; xWMHWYCCKW OYEHb AaKTHUBEH,
mO3TOMY B IPHApOEe BCTpedaeTcs
TON6KO B coenmHEEHHEAX. CoeamACHHS
eT0 OKpAIIMBAIOT ITaMs B KpacHHIH
Ber. BeTpevaeress B mpupo;ie B BHE[E
KapOoHarTa, cynbata W OpEMecei.
IIpmMmersieTcas B OEPOTEXHHKE, B Ca-
XapHEOH OpoMEIOIenHocTH. V3oTom
CTPOHLDHEA ¢ aTOMHBIM BecoM 90,
096Hb BpPeJHLIH [Js 3X0pPOBBA, HOJIY-
gaeTca B 0OABIIOM KOJIMIECTBE HpH
B3pHIBE ATOMHHEIX GOMO.

Cypsma— Stibium (Sb). Arom-
HBE HOMep 51; aTromEHI Bec 121,76.
V3BectHa OBLIA eIe ¢ [APEBHOCTH, B
cBOOOJHOM COCTOSIHUEM HOJyd4eHa B
XV B. BacuimeMm BamemrwroM. Ha-
3BaHWe OPOHCXOJAT OT TYPEIKOro
CIOBA «CYypbMe» — (HATEDAHHE).
CyppMa ZmMeeT pas3HbIEC ajI0TPONEYe-
CKHe BHAom3MeHeHHs. OfHa U3 HEX
MeTaJaAdecKas, O9eHb XPYOKHH Me-
Tas1 cepebpucroro Bupma. Ya. B. 6,62,
TeMIepaTrypa miaBienusa 630°5, rem-
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mepatypa kmnerms 1635°. B mpmpope
BCTpedaeTcs B BEJle COETMHEHHI C Ce-
poii. IlpmMmeHseTcs KaK cOCTaBHA:A
9aCTh BO MHOTUX CILIABaX, KOTODBIM
OpHAasT TBEPAOCTH; IpHGaBKa CYphb-
MHBl K CBUHIY CHJIBHO HOBHINIAET ero
TBEPHOCTh, YTO HCHOIb3YETCA IPHA W3-
TOTOBIEEHMZ THOOTPApCKOTO CILIABA,
oyas. CoefUHEHWS CYpPHMBI HCHIONb-
3yIOTCA B CHOHYeYHOHN, pesMHOBOI,
CTeKOIpHOH HpoMprmiaeEHOCTA. Coe-
TVHOHHA SOBUTHL

Tanxanm# — Thallium (T1). Atom-
BBl HOMep 81; aroMmEEI# Bec 204,39.
OrkpriT B 1861 r. B. Kpyxcom cmext-
PaIbHEEIM aHaxmsoM. HaszBaHme moay-
YHJI OT TPEIECKOT0 CI0Ba «TAJIIOCH —
«3esieHas BETBbY — IO 3JICHOMY I[Be-
Ty JuHRDHE cnexrpa. Tanami — MeTamn
HECKOJBKO TsKejee CBHWHIOA, OYeHB
meryd, miaaBurca upm 303°, KmuaT
opu 1457, ygm. B. 11,85. Coemmmenus
ero OKPAaIIEBAIOT IJIaMs B 3eleHHN
OBeT, OYeHH AMOBUTH. B mpmpome
BCTPEUaeTCs B PACCEAHHOM COCTOSA-
gnm. OCHOBHEIM CHIPEEM  CIYKHT
OBLIB, TONydaeMasa OpH o6:kAre cep-
HHECTHIX pYZA, HEKOTOPHX METAJLIOB.
VmorpebifeTca Kak cOCTaBHAs 9acTh
KECIOTOYHOPHHX CILIaBOB, B KHBOT-
HOBOJICTBE /I ¢’beMa BOJIOC CO IOKYP,
IJIs H3TOTOBJIGHHS ONTHIECKHEX CTE-
KO, B (DOTORIOMEHTAX W HMeeT ceii-
Yac eIje MHOTO APYTHX IPIMeHeHHH.

T arrax— Tantalum (Ta). Pen-
Rofl ameMeHT. ATOMEHHIA HOMep 73;
atomubl Bec 180,95. OTKpHEIT GBI B
1800 r. A. DxebeproM m HAa3BaH B
99CTH TPEIeCKOr0 ME(PIISCKOr0 Haps
Tamrama. ¥Yu. B. 16,6, Temmeparypa
nnaBaenus 3000°, TeMmepaTypa Ko-
merma 5300°. TamTan xXopomo IOA-
JaeTcss MeXaHHTecKoi# ofpaboTke m
OTJIHYAEeTCA CBOEH IpesBHIUANHOH yc-
TOHYIWBOCTHI0 IO OTHOMIEHWIO K pas-
JAYHBIM XWMOIECKAM ¥ MeXaHmd9e-

CKHM BO3[eHicTBEAM. JTO CBOHCTBO
HACIOIB3YETCSA  OAs HM3TOTOBICHHS
Pa3IHIHON OTBETCTBEHHOH XuMumde-
CKOH, PafMOTeXHWIECKOH ® pEHTTe-
HOBCKON aNImapaTyphl W X@pyprade-
cKux #AHCTpyMeHTOB. CIIaBHI TAHTA-
J1a ¢ YTIepOJOM OTIWYAIOTCS HCKJIO-
9HTeABHON TBEPHOCTHIO, WTO felaer
ero BeChbMa [EHHBEIM [jIA HM3TOTOBJIE-
HYA PesmoB, ¢cBepi. B mpuponme Berpe-
gaeTcs PEefKo, BCerfa BMeCTe ¢ HHUO-
0meM, OT KOTOPOTO €ro OTHENHTh Ha-
mesi0 O9eHb TPYRHO (¥ 9acTo ¢ TH-
tagoM). TOHKWe HUTE W HJIaCTHHKA
TaHTAJa DOJNYYUIH IPAMEHEHHE B XWU-
PYPTEZ [ CIOEBAHHS TKAHSH W CO-
CyOB.

Tenayp —Tellurium (Te). Atom-
HEIH HOMep 52; aTOMEHEIA Bec 127,61.
OTKpHIT B 1782 1. BeHrepCKEM XHMH-
roM @. MrommepoM, HeMeOKAN XWMHUK
M. Kmanpor B 1798 r. mogTBe pAMII 3TO
OTKpHITEE O [aJ HOBOMY BJIeMeHTy ero
Ha3BaHWe OT JATHHCKOTO (TeJLIy-
pucy—«3eMaay. Y. B. 6,24, mrasaTca
npuz 450°, xkmmat opm 1390°. Temnyp mo
XAMAYECKAM CBOMCTBAaM IIOXO0:K HA
cepy # ocofeHHO Ha cejeH. VI3BecTer
TaBHO MEHEPAJ (IapafoKcalbHOEe 30-
notoy. CoegmHeHHs TelLTypa KpaiHe
ANOBHTHL. Bcrpegaerca B coenHEHE-
HESX ¢ cepe6poM, 30I0TOM, BHCMY-
ToM m cepoil. IlpuMeHseTCa B Kepa-
MHAYOCKOX ITPOMEBIIGHHOCTH, [
OKpACKE CTEKOJ A B KadecTBe H00aB-
KA K TasojuHYy AJId YCKOPeHHA Cro-
paHWA B ABHTATeNAX, ynoTpeGisaercs
B IPOM3BOJICTBE CBWHIOBHEIX Kalemeil.

T e p 6 mit — Terbium (Th). ATom-
HEI HOMep 65; aToMmEli Bec 158,93.
VI3 rpynnsl pegKoO3eMelbHBIX DIIEMeH-
ToB. OTKpHIT B 1843 r. mBegcKuM xH-
muroM K. MoszamgepoM B HTTpOBOiL
3eMie, HapAKY ¢ UTTpHEM, HTepbmeM
m 5pbmeM ¥ HPYTHUMH DPeIKO3eMelb-
HEIME 3JIeMeHTaMu.
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Texmenguit — Technetium
(Tc). AToMHEIR HOMep 43; aTOMHBIN
pec 99. Texmemmil ABISETCA IePBEIM
XHMAYOCKAM 9JIEMEHTOM, IIOXydYeH-
HBEIM HCKYCCTBEHHHIM IIyTeM. OH CHEH-
TE3HPOBAH HTANBSHCKAMY YIeHBIMH
M. Ileppre m Cerpe B 1937 r. myTem
GoMGaprupoBRE MonumOmeHa HeHTpo-
HaMHA W IpA JPYIHX ANEPHHIX peak-
nuax. Y. B. 14,5. B macroamee Bpe-
Mg W3BECTHO MHOTO €ro W30TOIOB.
Haufomee MOJITrOKABYIIAM M8 HAX AB-
JISIeTCA W30TOI ¢ aTOMHEIM BecoM 99.
Ilo xXWMWYecKEM CBOMCTBAM TeXHe-
nuii Gamie K peHUIO, IeM Maprammy.
HasBaHEEe TPOM30mIO OT I'PeIECKOTO
ClI0BA  (TEXHETOC» — (HCKYCCTBEH-
geii». CBoficTBa TexXHEIUA B TOYHO-
CTE COBHIAFAlOT ¢ TEMH, KOTODHIe
npepckasan . V1. MerpeneeB, Ha3BaB
9TOT SJEMEHT OJKaMaprammeM (CM.
Ma3ypui).

Turtarm— Titanium (Ti). Arom-
HBIE HOoMep 22; aToMEEIA Bec 47,90.
OdgeHp pacIpoCTpaHEHHHA B OpHUpoje
asneMent: coctasiaser 0,6% Beca seM-
Ho#t Kophl. OTKPHIT B 1795 r. HeMen-
kuM xmMmEroM M. HiamporoM m Ha-
3BaH B 9eCTh MHE(OJOTEIOCKOIO Ie-
pos. CRonIeBs: THTAHA BCTPEYAIOTCS
B MHEHEpPAJaX WIbMEHHWTe H pYyTHIIe,
a TakKe B THTaHOMAarHeTwrax. Me-
T cepe6prcTo-GeIoro nBeTa, 096Hb
TBEPL W XPYIOK; YH. B. 4,54; muaBuT-
ca mpam 1725° xmmmr mpm  3260°.
IIpaxkTH9ecKoe 3Ha9eHHE THTAHA 0CO-
OSHHO BEJWKO B MeTALIypram: OH
CIOOCOOCTBYeT IOJNHOMY YIAJCHHIO U3
PacIIaBIeHHON CTalW KHCJIOpPOA I
asora, OJarofaps 9eMy JIHAThe IIOIy-
9aeTcs 3aMedYaTelqBHO ONHOPOTHEIM;
TIPHEAAET CTAIW TBEPHAOCTb W 3JIaCTHI-
HOCTB. MeTa/uimaecKkn#i THTAH CTOEK
IpPE PesKOM KojedaBmy TeMIepaTy-
PH, ¥ Tepef HAM OTKDPHIBAIOTCH IMH-
POK¥Ee TepCHeKTHBEl I HCIOIb30-

BaHAA B COBPEeMEHHOH TeXHHKe.
[ByoKHmCh THTAaHA CIYRHT JJIA H3-
TOTOBIGHHA OYeHb XOopommero 6esoro
Kpacureis (THTaHOBEIe Oemmia).

To pumit— Thorium (Th). Arom-
mrit Homep 90; arommmIE Bec 232,05.
OnmH "3 BaKEEHMHUX pagHOAKTHB-
HBIX 3iaeMeHTOB. OTEpeiT B 1828 r.
BepmenmycoM # HasBa®E 10 HMEHH
Topa — cKAHAWHABCKOTO 60ra BOHHEL
PagmoakTHBEOCTL TODHA YCTaHOBIE-
Ha B 1898 r. CruomoBcroi-Hiopm n
IImznToM. B ¢BOGOMHOM COCTOSHEM
aT0 MeTasi; yn. B. 11,5; mmaBmTCs
upm 1800° rmmur mpm 5200°, BEHemIEE
mOoX0K Ha IiaTmey. Ilepmop moxy-
pacmajga TOpHA — 13 MEIIAAPHOB
mer. Pacmagaschk, Topmit o6pasyer
TOPHeBHIE PsAN PafHOAKTEBHEIX 3JIe-
MEHTOB, KOHEYHEIM WJIEHOM KOTO-
poro ABIAETCA CBHEHEN <€ aToM-
BeIM BecoM 208. T'maBmefimme MmH-
HOpadE, B COCTAB KOTODHIX BXORHT
TOpHEH,— MOHAOUT ¢ OOJBIIAM CO-
JepMaHEIeM pegKO3eMeJBHBIX dJe-
MOHTOB, TOpPHT. [I0GEHBAETCA MOHAIAT
W3 MOHANHTOBBIX HECKOB. 3HAYOHHE
“MeeT [BYOKWCH TOpHUsA [ TasoKa-
NEIBHEX ceToK. Hapany ¢ ypaEoM To-
pHi pacmemiasieTcs ¢ BhHIJIEJIOHUEM
QONBIIOr0 KOIXIECTBA BHYTPHATOM-
HOHX BHeprWH, ¢ YeM CBA3aHO ero
OpaKTHYecKoe 3HaZeHWe. TATamaT
TOpHSA [IOKAa3al OYeHb OOJBIIYI0 [H-
SJIEKTPUYECKYI0 IOCTOSTHHYIO W yIOOT-
pebnsercs B paHOTeXHHKE.

TpaHCcCypaHOBEEe 3IeMeH-
TeL.—CM. 3aypaHOBHE die-
MEeHTH.

Tyaui — Thulium (Tu). ATom-
HEIA HoMep 69; arommmit Bec 168,94
9NeMeHT ®3 TIPYHOOH DPefKO3eMelb-
HHX. OTEpeIT B 1880 r. II. Kaese u
HasBaH OT caoBa «Tymdsy — mpesHe-
ro HasBaHEA CraEgmEaBmm. Coepmm-
HEHHs TYJHdsA — 3eJIeHOTO IBETa.
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Yraepop— Carboneum (©).
ATomHBI mOMep 6; aToMHBIE Bec
12,011. MsBecTeH ¢ Iay6OKOH JpeB-
HOCTH; HA3BaHHE OT JATHHCKOTO
«Kap6o» — «yrome». Berpedaerca B
IpEponme B BHAe aiMasa, y4. B. 3,01,
rpagumra, yE. B. 2,25, HmCKODAEMBIX
yriefi, pasJgEYHBIX YIIEBOJOPOROB
(EepTH, IPAPONHEBIX ra30B) W B Op-
TaEM9eCKAX BeMMecTBax, 3aTeM B BH-
ne KapboHATOB (COJNell yroabHOH KH-
CSIOTHI), MCKOIAeMKIX W B PacTBOpax
X B BOJe, B BHJ@ YINIEKHCJIOrO rasa
B Bo3gyxe. IIpmMeHseTcAa: anMas —
oo OypeHH:, pesKHm H OITAQOBKH
CTeKNa, NASA YKpameHwW#; rpagut —
Kak OrEeynop (rpayETOBEIE THUINIH),
KaK CMasKa, AJis W3TOTOBIGHHS Ka-
pPaHpame#, B peocTarax, B 3JIEKTpO-
JaxX [IA JYrOBHX 9JIeKTPHIECKUX
medeif; yroaxb @ HeTP — B Kade-
CTBe TOONWBA KaK BajKHeHmmit mc-
TouHmK oHeprmm. Caska HEeT Ha
Kpacky (4epHasg Tymsb). Ilpm mepe-
paboTke yrisg IOXYYal0T MHOIOYHC-
JIHHEI® BasKHEIE XHMOUeCKHEe IIpPO-
OYKTH, B TOM 4YHClle AHWIZHOBEIEC
OpOW3RONHEIE; CHPBE JJIA JeKap-
CTBEHHBIX IPONYKTOB — aCIUpHH,
CTPENTONMA; CaXapWH; [JA B3DPHIB-
9aTEIX BEmIeCTB — TPHHHATPOTOILYOI
(rox) m mp. M3oTom ¢ aTOMHEIM Be-
com 14 pagmoaxkTEBeH W BXOJHT B
HE3HAYHUTCIHPHOM KOIHIECTBE B IKE-
BBIE OpTAHM3MEL

V par— Uranium (U). AToMEHI#
momep 92; aroMHHA Bec 238,07. Die-
MeHT, eMe HeJaBHO 3aHEEMABMIAH
caMoe DoCiefHee MecTO B IIepHOAH-
YyeckoH cmcTeMe B5IEMeHTOB. YpaH
Geur oTkpeT B 1789 r. M. Hmampo-
TOM B CMOJAHON pyme, HO TOIBKO B
1841 r. E. Ilexuro moxydma ypad B
g@cTOoM BHE. BXom@T B COCTaB MH-
HepaJl0B ypPAHHUTA, KAPHATHTA, TIOS-
MyEHTa. YPaH — TYTOIIaBKAH Me-
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Tawn cepebpucro-Gesoro mBeTa; Yi
B. 18,3; Temmeparypa NuaBleHER
1133°, temmepaTtypa kmmemma 3500%
pagmoakTmBeH. Ilpm m3ydeHEm ypa-
Ha Berxepeas B 1898 r. oTkpHI AB-
JleEAe pafmoaKTHBHOCTH. Ilpwmpon-
HBIH ypaH HWMeeT HECKOIBKO M30TO-
moB; TPeo6IafaeT H30TOI ¢ aToM-
HBIM BecoM 238; HM30TOI ¢ ATOMHBIM
BecoM 235 COTEpKHATCA B KOIMIECTBE
0,8%. DBaaromaps pafgEOaKTEBHOMY
pacrnagy u3 ypaHa ¢ aTOMHEIM BecoM
238 o0OpasyroTcsa dIeMeHTH YpPaHO-
BOTO DsAfia, a U3 yPaHA C ATOMHEIM
Becom 235 obpasyercss aKTHHHEBHIH
pan. KoHewHBIM OPOXYKTOM YpaHO-
BOTO pAfA ABIAETCA CBEHOI C aTOM-
BEIM BecoM 206, aKTHEWEBOTO pH-
7a — cBOHeN ¢ aTOMHBEIM Becom 207.
Vpar 235 ORI HCHOIB30BAH JJIA CO-
3MaHEAA aTOMHBIX Gom6; mpm Gombap-
MWPOBKE ero sApa MeJJIeHHEIME Hei-
TPOHAMHE JIeTKO paclmajaeTcd Ha ABa
OOYTA PABHHIX OCKOJIKA, COCTOAIIAX
W3 MHOIMX DAaJHOaKTHBHEIX M30TO-
OB pa3HBIX 9JIeMeHTOB. Ilpm sToM
BEIlENIAETCA OTPOMHOE KOJIMIECTBO
smepruu. HasBaH pieMeHT [0 MMEHHE
naaHeTH YpaH, o0HApy:KeHHOH He-
3aJI0JIF0 [0 OTKPHITHAA MeTala.

® epMui — Fermium (Fm).
Aromuriii momep 100, aToMHEIA Bec
255 (?). OmyGamkoBauEsie B 1951 r
cBefileEMss 00 OTKDPHITHE COTOTO 3je-
MeHTa, HA3BAHHOTO LEHTYPHEM OF

cmoBa centum (¢T0), CcHajaja He
mogTBeppminck. Opmaxo B 1953 o

6p1I0 co06mEeno B IedaTH O BHIeJe-
HEO U3 OpPOJyKTa OOIyieHHA ypaHa
HefiTpoEaME  HOBOTO BJIGMEHTA ¢
aromebiM HoMepoMm 100, Tlosmmee, B
1955 1. ObIIM MOJYYEHH ero M30TO-
e npu GomMbapampoBKe ypaHa Ime-
CTH3aPANHBIME SAPaMH  KHACIOPOJA.
JroT 3deMEHT OblI HA3BAaH B HOCTH
3HAMEHHTOr0 MTANBIHCKOTO YIEHOIO



@epnu fepmmeM ¢ cmMBoaoM Fm.
o 1956 r. GBI CHHTE3HPOBAHEI
9eTHIpe H30TOIa (epMEA.

@ o ¢ @ o p— Phosphorus P).
AromuniE HOMep 15; aToMHHH Bec
30,975. Cpoe HasBamme (ocdop mo-
jgyamn  Giaromapsa  CBOHCTBY CBe-
TATBCA B TEMHOT® (OT TIpeJecKHxX
coB  «goc» — «cBeT» m «Popocy —
¢Hecymuity). OTKDHIT HeMEIKHEM
xumukom I'. Bpamgom B 1669 r. V.
B. 1,82; TeMmeparypa muaBieHnsa 44°,
TeMOeparypa Kmmesma 280,°5. Us-
BeCTHEI PAaSHOBHAHOCTH:  JKEITHLA
(6emsrit) ¢hocghop, KpacuEIH docdop,
a B 1916 r. BpmmsuMen mnoxywma
geprsiit  docgop. IImpoxo pacmpo-
CTpaHeH B 3eMHO# KOpe B Bume ¢oc-
¢aros, o6pasyeT MHOTOUMCIOHHEIE
MEHepaJel: amardar, ©Ompiosy, d¢oc-
darel rkemesa, Megm m fp. Ycmoias-
3yercd IpPE OPOM3BOACTBE CIHYEK,
HONy9eHAX HJEIMOBHIX 3aBeC, 3aiKH-
rajomux BemecTB B T. O. @ocdopn-
TH ¥ aNATAT — BaKHe#mee CHIpbe
AaA  mpomsBofcTBa  hochopocomep-
sxamux yrobpermit. ®ocdop m MHO-
THEe ero COe[lMHEHHS ABIAIOTCA CHIIb-
HEIME SJ[aMH.

®pasBnuni— Francium (Fr).
Aromemnit HOomep 87. Bmepsrie Gnix
obHapy:xen ¢panmymenxoir M. Ilepe
B 1939 r. B ecrecTBeHEOM pajgHoO-
aKTHBHOM DpAAYy pacmafa AaKTHHHASA,
HOo3[Hee IIOJNyYeH MCKYCCTBOHHEIM IIy-
TeM. HempoJo/KHTeIBHOCTH CyIIe-
CTBOBAaHHWSA H30TONOB (paEOuUA Cy-
MeCTBeHHO BaTPYAHAET M3Y4YCHHO
ero xmMmiecKmx cBoiictB. Comepixa-
HHOe ero B 36MHOH KOpe KpaiiHe HAY-
TOMHO. ATOMHEII Bec OJHOIO H3
m3oTomoB 223. Ilo cBomM cBofcTBAM
OH OIM30K K Ne3WI0 H SABIAETCA
CaMBIM AaKTHBHEIM H3 BCEeX MeTaJl-
708, HasBaEme HONy4YHI B 9eCTb pPo-
OUHEEL HcoaemoBaTenbHEOE. Cymme-

cTBoBaHue ()paEOUs OBLIO IpefcKa-
sago [[. U. MenpgeneeBrIM, KOTODHIH
Qomcanx ero IOf Ha3BaHHEM SKae-
3pit.

@ t0p— Fluorum (F). AroMEEIA
somep 9; aromusii Bec 19,00. Heme-
Tall W3 IPyOIEl rajloresos. B cBo-
GOIHOM COCTOSIHHY BHEDPBEIE BEIIEIEH
$paEnysckmM xmmmkoM A. Myacca-
HOM B 1886 r., X0Ta OBLI IPHHAT 33
9JIEMEHT, BXONAIEA B COCTaB ILIA-
BHKOBOl KHCJIOTH ¥ IIOJEBOTO IIOA-
Ta, JPAHIY3CKUM Y4eHBIM A. Amme-
poM eme B 1810 r. JlaTrECKOEe Ha3Ba-
HEEe IPOH30ILI0 OT HA3BAHMSA MWHE-
pama guooprTa. Pycckoe HasBaHHe
OPOUCXONET OT TPeYecKOr0 KOPHSA
«groprocy — «paspymalomuity. Ilpu
OOBIKHOBEHHBIX YCJIOBHUAX HTO — ras,
B TOJNCTEHIX CIOAX OKpAIIeHOHA B
3eJIEHOBATO-KeNTHIA OBeT. Y. B. 1,11
(KEEKOCTB); TeMIepaTypa 3aTBep-
meBaEms —218°, Temmeparypa CiHE-
sxeansa —188°2. B cBo6omEOM cOCTOA-
HAE He Hamea npaMeHeEHsa. Dro-
PHCTOBOROPOLHASA, WJIW IIaBEKOBAf,
KHCJIOTa MIIVPOKO HCHOJB3YeTCs B
XEMAYecKAX  JnabopaTopuax, A
TPaBIeHHU CTeKJIA, B HeTAHON mpo-
MEINIEHHOCTY, OPHW AaHAJI®3e MHOHe-
paJIOB, IPH MeTaJJIAYecKOM JHTES,
IS CHHTE30B B OPTaHMIECKON XH-
Mun.

X aop— Chlorum (Cl). AroMHEIH
Bomep 17; atomEmi#E Bec 35,457. Ot-
kpoit IMeene B 1774 r.; HasBamme
MONYYHI OT CJIOBA (XIOPOCH — «3e-
JeHHY. XI0p — KeNTo-3eeHHH Ta3,
T)KeNlee Bosmyxa. ¥Yn. B. 1,57 (mmump-
Kuif), cEmmaerca mpm —34°, 3a-
TBeppeBaer npm —101°. B mpmpope
BCTpedYaeTcss B BHAE COJel CoXTHOM
KHCJOTH — HaTpHA M Kaiamd, pac-
TBODGHHEIX B BOfaX OKeaHa, HIH B
BHfe 3ajemeldl KaMeHHOHM coam
(NaCl), a TaxKe B BHme [pyrEX
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XJ0puaoB. fIBIgeTcA OXHEM H3 0OC-
HOBHBIX 3JI€MEHTOB XEMHIECKOH Ipo-
MBIILLIEHHOCTH, WIPAeT OYeHbL BaK-
HYI0 pOJb OPH IPHATOTOBICHAY Kpa-
carTenell, MHOTHX JEKapCTBEHHEIX I
OTpaBAAIMEX BemecTB. bBoapmoe
KOJIMYECTBO XI0Pa IPHMEHSeTCS LI
orfenxku TraHe#, Oymarm, fmuA cre-
pEIMsa UM OATHeBOH BOXEI H B
CeNLCKOM X03sicTBe B 60opnbe C IO-
meBnIMA BpepmTensaMu. Harpmepas
conp xaopa (NaCl) ymorpebasgercs
B IPOMAafHEIX KOJIMYIECTBAX B IHIY
(Ka3KIBIM TEI0BEKOM B Tof IoTpe6-
agerca or 2 mo 10 xmIorpaMmos
cOoJ’).

X poy— Chromium (Cr). AroM-
Bl HOMep 24; aToMHEBIA Bec 52,01.
Otkpeir B 1797 r. OmHOBpPEeMeHHO
BorxereroM m Hmamporom m3 MmHe-
paja KpOKoHWTa, IpumBe3eHHOro Ilaix-
JlacoM W3 OHOTO PYAHEKA HA Ypa-
me. Ha3BaEWe DPOM3ONIIO OT TIpe-
9eCKOr0 «XpoMa» — «Kpackay, 6aaro-
Japs MHOIOIOBeTHOY OKpacKe pas-
JIWYHBIX ero coefmHeHmi. BecpMa
XPYOKHA B TBepABII MeTall, 04eHb
yCcTOHYHB HO OTHOIIEHWI0 K BO3IY-
Xy ® BoOfe; VA. B. 7,14; TemmepaTypa
nmasaerus 1800°, TeMmepaTypa Km-
menma 2200°. B mpmpome BcTpedZaeT-
¢cs dYamie BCero B BUAe MHHepasla
XPOMHCTOrO KeJe3HAKA. YIOTpeO-
IseTca raaBEEIM obpasomM B crage-
anTefinofl DPOMEBIMIeHHOCTH. XpPOMO-
BEle (Hep:KaBelomme) cTaam obma-
JaloT OONBImION TBEpPHOCTHIO, IIPOY-
HOCTBIO W HMAYT [ H3TOTOBICHHS
MHCTPYMEHTOB, OPYAUNIHEIX B pyel-
HBEIX CTBOJIOB; XPOMOM IIOKPHIBAIOTCA
MOBEPXHOCTH [APYIEX METaIOB M
OpefoXpaHeHds X OT DPa3pymieHus.
BxoguT B cOCTaB MEHEPAJBHHBIX Kpa-
cmreseit.

Ilesnit — Cesium (Cs). Artom-
=BT HoMep 55; atoMuEIi Bec 132,91

W3 rpynonmsl IeMOYHHIX METAalIOB,
BechMa aKTHBeH. ¥Yh. B. 1,9, TeM-
mepaTtypa OiaBjieHEA 28°, TeMIle-
patypa kmmermsa 670°% Ioayama
HasBaHHe IO HelecHO-roxyGomy IBe-
Ty XapaKTePHBIX [ Me3Us CIeKT-
PaTBHBIX JHHEOH («ImesmyM» — «ro-
ay6oe  mebo»). Ilesmit — mepsriil
#3 DBIEMEHTOB, OTKDHEITBIX IyTeM
cOeKTpaJbEOro aHaamsa (Bymsem B
1860 r.). CoemmEeHHMA Ne3ua OKpa-
MHEBAIOT IOIaMA B PO30BO-HHUOIETO-
BRL mBer. B mOpmpome m3BecTeH
JAbL ORFME IEe3WeBHA MWHEpPAT —
monnynuT. Ilesmit mpmMeHseTcs Kak
IIaBHAA COCTABHAA 9acTh (DOTORJIe-
MeHTA.

Ilemsrypnri— Centurium (Ct).
OnyonmroBaEHEEIe B 1951 1. cBefme-
HAA O HOBOM XMMHYECKOM DIEMEHTO
¢ aroMAelM HOMepoM 100 EHe momy-
gunw OONTBep:KIeHusA. Hazpamme —
«centurium» — «corsiiiy. Ca. ¢ e p-
Mu #.

ITe pm it — Cerium (Ce). AToMEEL
goMep 58; aroMHEIA Bec 140,13. Us
IPYOOB! PefKO3eMeIbHEIX 3IeMEHTOB,
OtrpriT B 1803 r. I'm3unrepoM, Hia-
mpotoM 7 BepmeamycoMm m Ha3BaH IO
mverE MaJoil mirasets Llepepsr. Ife-
pmit B mpHEpode BcTpedaeTcd B MEHe-
paiax mepuTe m Ap. BMecTe C JpYy-
TEMH DPEJKO36MEJbHBIMH METaJLIaMH.
Ilepmii BxomuT B CMech, yroTpebis-
eMyI0 [Isi M3TOTOBICGHUS (KpPeMHel»
B BaKUTAJKAX; ABYOKHCH HEepHsd, KaK
¥ JBYOKHCH TODH:A, DIPAMEHSIOTCA s
CeTOK Ta30o- W KePOCHHOKAJMIbHEIX
gamn. IlpaMeHsercs mepuit B Mepu-
OWHE, 4 TAaKKe B apTIILIEDPHH s
DONyd9eHHs CBETAIM[Erocs ciefa IpH
moneTax cHapAmon. Ilepmit m3Biexa-
eTcd O3 MOHAOHUTAa KaK OTXOf IpH
HOJy9eHUT TOPHS.

Il z B Kk — Zincum (Zn). ATom=uEI
HoMep 30; aroMERE Bec 65,38. Llmmk
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65T M3BecTeH C IIryGOKOM IpeBHOCT.
B XVI B. ymomummaercsa Ilapamems-
com. Haspagme DONyYHI OT CJIOBA
«IHHKOY»—«BeabIf HaleTy (COMM IEH-
Ka mMeloT Oenelii mBer). Cam Me-
TAJLT — CepoBaTo-0eJEId,  /{OBOJBLHO
CTOMKMHA [0 OTHOIMIEHWIO K Bofe M
BO3MyXy Omarogaps DOBEePXHOCTHOH
3aIATHON OKHCHOHM TIIjJIeHKe. YH. B.
7,14, nmaBntca npm 419°, kummt mpm
907°. BerpegaeTca B OpEpPOAe TIIaB-
HEIM 00pa3oM B BHJe MUHepaja cga-
mepura (ZnS) — MEHKOBOH OOMaHKH.
Merawryprass OWHEKa paspaboraHa
Temxrenem, y KoToporo ofydZamcs B
1721 r. JlomomocoB. Ilpmmensercsd
I TOKPBITAs Kelie3a (OMWHKOBAH-
HOe jJKese30), a Take B COIaBax C
menpio (1aryEb). CoefmHeHHA OHH-
Ka Oejoro mBera, ymorpebisioTca B
KadecTBe KpacuTeleid, a TAKKe B Me-
AEOUEe.

I »mpxorAiE—Zirconium  (Zr).
Atommrii HOMep 40; aTOMHEIA Bec
91,22, Orepur Hiaoporom B 1789 r.
X Ha3BaH II0 MHHEpary IUPKOHY.
¥n. . 6,5, mmaButcs mpm 1860°, wm-
mar opr 5050°. [ByoxHCh DUPKOEHA
BeCbMa TYTONJAaBKa, IIaBUTCA IPH
3000°, @ mpm 5TOM IPE3BEITARHO yC-
TOHYMBA DO OTHOMEHWIO K XEM@Ie-
CKOM Bo3felicTBEaM. Biaromapsa atmm
cBOMCTBAM yHOTPeOIseTCHS KaK BEICO-
KOOTHEYHIOPHEI MaTeprmal M KaK XH-
MHpYecKas HOCYfa BMeCTO IJIATHHEL
I[ImproEMit IpEMeHASTCA B KA4eCTBO
nob6aBKE K 4IyryHy, HOBHIIAA Kade-
CTBO METaJNIMIECKOro JHUThA. B mpm-

pofe BeTpedaeTcsa B BUAE MUPKOHA T
CIOKHEIX cuiamkatroB. OdYeHb MOITO
He 3aMeYajy B HeM IpuMecH ragHuA
(eM. TadEAE), KOTOpPHI TPYHRHO
OTZeJHEM.
ditmmreimnit— (En). Artom-
Beff HOMep 99; aToMmEEIE Bec 253.
B 1951 r. GeII0 OIyGIIKOBAHO CO00-
ImeHne 00 OTKPHITEA HOBOTO dJIeMEeH-
T4, TONYYeHHOTO Ipm GoMOapmupos-
Ke HeNTyHEA SApaMu  yIIepoja.
Coo0merne 0KAa3aloch OIIHOOIHEIM.
dmeMeHT OBIT Ha3BaH a)HEEEM B
9ecTh ropofa AQuHE, a 3aTeM IHepe-
mMeHEOBaH. B 1952 r. m3 mpomyxTOB
0bIydeHrs ypaHa MOINHBIM IIOTOKOM
HGATPOHOB OBII BEIENEH 9IEMEHT
mo7 momepoMm 99. JIpyrme €ro u30TO-
OB HONYYeHHl TIpHW NIATEIBFHOM 00-
JydeHHH ® [-pacmaje IIyTOHHUS I
mpu GoMOapoEpPOBKE ypaHA HIECTH3a-
PAJHBIMA MOHAMH W30Toma asora N4,
CraTesrpoBaHO 5 m30TOmOB Jio 1956 r.
B macTosimee BpeMs ero Ha3HIBAIOT
sliEmMTeliEMeM B 9eCTh KPyHDHeHmero
y9eHOro dfHmTelHA.
OKaaJIOMHAHEAN cM. Tad I X if.
9rabop, cM. CKaH AL
9xafion cM. acTaTHH.
dxKaMapraHeI, ¢cM. TEXHe-
o " .
9KaCHUIUOHEK, CM. repMaHuii.
dxamesnmi, cM. PpaEmumii
9 p 6 mit — Erbium (Er). AroMaEIR
momep 68; aromMmEmi Bec 167,2. Us
IPYIIOH PEeJKO3eMeIbHBEIX HJIeMeH-
toB. OTKpPEIT Mosammepom B 1843 r.
¥ Ha3BaH 0 HMEHHE ropopa Vrrepbm.



OB'LACHEHME HEHNOHATHBLIX C.JOB,
BCTPEYAIOIINXCHA B TERCTE

A6pasmBE, mIm abpaswBHHE
MaTepHaJbl,— €CTOCTBeHHEIE  MHEHe-
pajisl, TOpPHBIE DOPOXEI, MCKYCCTBEH-
HEI0 BeIeCTBa BBICOKON TBepHOCTH,
npw fpobieHHH FAIOT 3epHA ¢ OCTPHI-
Mz KpasMmn. AGPasEBE IPEMeHAIOTCA
s pe3aHMs, PACIHIOBKH, CBepie-
HAs, TOYeHHs, ILIMQOBAHWA, HOIH-
POBKE W WHEIX BHAOB 0GpaboTkH Me-
TAIOB, KaMHe#, cTeknra W IOp.
Bakgeiimue IpEpojEEe aOpasHEBH:
aJaMa3, KOpPYHJI, TpAaHAT, KpPEeMeHb,
KBapI, IeCIaHMK, IEM33a; HCKYCCTBOH-
HBIE: CHHTeTHYeCKHUHE KOPYHJ
(37IeKTPOKOPYHH, aTyHEZyM); Kapbo-
PYHZ (CIIABH KBapma ¢ YrIepomoM);
CTAJIMHAT, BOJOMHT (CINIAaBEI BOJE-
$pama c yraepomom), Kapbmg Gopa
w Jp.

ABratT—cM. DIHEDPOKCEHEL

AT a T — HoJOCATHIH, CJIOUCTHIA
XaNmefoH, MMeIAA CI0¥ pasBol
oxpackn (6enolf, KpacHOil, TepHOE T
ap.). Cm. xaxmemo H

AxBaMapHEH — @po3pavHas
Pa3HOBHAHOCTH Oepmilia, OKpaNIeHHO-
ro B cHHe-3eJeHBHe TOHA (OT Ja-

THHCKEX CJOB:  <aKBa» — «BOJAY,
«Mape» — «MOpe»); TeHHTCH Kak
JpaToneHHH KaMeHb. CM. 6 e p 7 o1 JI.

AJlamT— 09eHD pegKdil MEHEEpPAT
KPacHBOI'0 KPAaCHOTO IBETA; IO COCTa-
BY BOfIHAsI IATHOKMCEL BaHagua (V205
-H,0). Haitmern B Cpepmeit Asmu.

A 1M a3 — KpHCTALIAIECKas pas-
HOBHJHOCTEL yriepopa. Cameit TBep-
OBl MEHepaJ W3 M3BECTHHIX B IIPH-
pone. BecoBeTHEIH Wid cierka Oxpa-
meHHBIH, pegko dUepHEHA. IIpekpac-
HEIf JparomeEHBIA ¥ TeXHWIECKWIL
KaMeHb, OGpasyercs ms pacIIaBieH-
HBIX MacC IPA BHICOKHX IaBJICHUAX
7 TeMIepaTypax.

Anysnaym—rmzaozeM (AlyOs),
TDOYYIaeMBIH MCKYCCTBEHHBIM HyTeM
U3 IPHPOJHBIX ATIOMOCHINKATOB WIH
6okcrmToB. CM. a6 pa3ABEL

AIyHET, HIZ KBACOOBEIA Ka-
MeHb,— OeJH# MM KPacHO-KOpHYHE-
BEII MmHepaJ, IPEPOSHOe CePHOKHC-
Joe COoefUHEeHHe Kaldd W AJIOMK-
HAA.

ATIOMOCHIHKATH — CHINKA-
TH, B KOTOPHIX CYIECTBEHHYI pOIb
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Arpaer OKHUCh ATIOMEHHA, T. €. Iad-
HO3eM.

AMeTECT— MHEHepax (hHOIETO-
Boro mpera. PasHOBHIHOCTH KBapLa.
CM. KBapI.

AMuomamraGenT — pefxuit pa-
OMOAKTHBHHE MmHepanx 6ypo-Kpac-
HOTO IBeTa; HWOOAT ¥ THTAHAT
ypaHa, iKeje3a ¥ [Ap. DBroepssle
6e11 madimer mHa ocTpoBe Maparac-
Kape.

AvM¢pmr60a, nmmim poroBag ob-
MaHKa,— MEHEPAI TeMHO-36JeHOT0,
36JI6HOBATO-IePHOI0 WiIX IepPHO-GYpo-
IO IBETA CO CTEKJIAHHHIM OJEeCKOM.
Tlopomoobpasyomuit MmHEEpanm ©3
KIacca CHJIHKAaTOB. Bcrpedaerca B
CIJOOIEBIX MIACTHHYATHIX W HIOJb-
9aTHIX Maccax.

ABTHMOHET, HIE CYpbMAHOH
GnecK, cTUGHET — MAHEpaX CBHHIO-
BO-CEPOr0 IBeTa € METAIIWICCKAM
6ecKOM, TacTO ¢ HecTpoil mobersa-
gocteio. CocTaB — CEpHECTAA Cyphb-
Ma SbyS;. Berpewaercs B HErompua-
THIX KPHCTAJJIAX ¥ B INIOTHBIX Mac-
cax, Ymorpebuasferca miad DONyYeHHST
CYDBMEL

AprTpanmdT — Da3sHOBEZHOCTH
KaMeHHOTO YT, XapaKTepusyIomasi-
¢ Hambojee 3HAUATENBHEIM COJeEp-
swaEmeM yraepopa: mo 90—96%.

AnmarTuT— MEHepal, IO COCTAaBY
docdopHORTCHAs CONb KANBIEs, CO-
Jep:amias QTOp M XJ0p. YIoTpe6-
adeTcs Ui HoxydeHHs (POCHOpHBIX
ynobperawnii.

AparomumT— MEHepa), T0 X@-
MHEYECKOMY  COCTaBy OTBedalommi
raxpgury (CaCO;), Ho oTiImwarOmMmii-
cs OT HEr0 pACIONOKeHEEM aTOMOB
B KDHCTAJIAIECKON pemeTe 4 (u-
spgecKHMHE cBoicTBaMu. I{BeT Geasbri,
CepeIfl, KPAaCHOBATHIH [{O YEepHOTO.
Jlaa aparoEATa XapaKTepHBI OJIOT-
Hble 06pa30BaHHA B BHUJE MIaPOBH-

HBIX OOJNHUTOB, a TaKKe MHOTHE Ha-
TeuHEle (POPMEBI — CBHCAIOIIAE CO CBO-
JOB MeIHep CTATaKTATH M HOJHAMA-
foIrecs CHE3Y WM HABCTPEYy CTala-
rMuTei. OGpasyeTcsa OOBIIHO H3 TO-
PAYHEX U XOJOAHBIX BOJ,.

AcGecT—rpynnoBoe Ha3BaHHE
pAa TOHKOBOJOKHHCTHIX MHEHepa-
JI0B — CHIMKATOB MarEusA. [{mimHA BO-
JIOKOH TocTHTaeT 5 ¢M u Gouee. AcOe-
CThl IIPUMEHSIOTCS JJA BBHIPAGOTHH
HeCcToOpaeMHIX TKaHeH, AiA Temao- M
BIIGKTPOU3OJANAOHHEX  MOPOKIAMOK,
JJIs OTHeCTOMKHMX CTPOHTEJBHBIX Ma-
TEpHAJOB U AP.

AcdansTt— TBeppeiil 6mTyM Oy-
POBATOr0 MIXM MaTOBO-I€PHOTO LIBETA,
9acTO IIPOCTO 3aTBepeBImIasd OKHC-
smeHHas HeTh. IIpm 70—110° pasmar-
9aeTcs, a saTeM OAaBUTCA. Pasmmua-
10T ac)adbTH IPHEPOJHEIE M HCKYCCT-
BEHHBIE.

ATOIJ— KOPaNLIOBHHE  OCTpOB,
IMemAi dopmy COJIOMHOT0
AIM PA30PBAHHOTO KOJNBOA, KOTODOE
OKpYKaeT JaryHy. ATOJIEI BCTpeda-
I0TCA CPEfH OTKDHITOro Mopsa. Pacimo-
JIaraloTcA WA¥ B OJ@HOYKY, WM Ie-
JIBIME apXAIeJaraMu.

AypuUnurMesnT— MHEHEpAI 30~
JIOTECTO-KEITOT0 LBEeTa, OOBIKHOBEH-
HO BCTpedaeTcsi B JIACTOBATBIX X
cronbuaTeix MaccaxX. CepHHCTOE COe-
MUHEHZe MBIMBbAKA.

AmeTHIeH— ras, DOIyIaeMBlil
IpH HeilcTBEH BOAHI Ha Kapbumy Kaib-
nms. Topur spxmM GeasiM cBeTOM;
OIMPOKO IIPEMEHsSeTcd OIPH KUCIOPOJ-
HOH pasjenmTelbHOH pe3Ke, OpPH ra-
30BOf CBapKe IBETHHIX W 9epHBIX
MeTaJIoB | IpH maiKe.

BasaapT— MarmaTdgeckaa m3-
IWBIIAACA HA HOBEPXHOCTH 3eMIN
TOpHasA IIOPOJA YepHOT0 MW depHO-
3eqmeHOro mBeTa. COCTOMT W3 MHEHEDa-
JI0B, OOTaTHIX MAarHEEM MO 3KeJIe30M.
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O6pasyeT OTAEIBHOCT, HMEIOIIYIO
$opMy MmeCTHrPaHHHIX CTOIOOB.
BasaxzbprToBas OOCTENb.
Ilo MHEHHMIO HEKOTODEHIX COBPEMEH-
HEIX DeTporpagos, Gas3alIbTEI — HC-
XOTHAg MarepHHCKAasg Marma, KOTO-
pas obpasyer GasalbTOBRIH cJIOH,

JeamEE TOpx TBepHOX  3eMHOU
KODOii,
BaitxanxmT— TeMHAA, TYCKIO-

3eJeHas Pa3HOBEJHOCTH H3BECTKOBO-
FKOJIO3HCTOIO0 CHINKATA — JHOICHTA
¢ o3epa Baitrai.

Bapm1, BIA TAMEIB i
II I a T,— HeOTPO3PAYHBIA  TAKeIbIH
mmeEepan, BaSO,, cyanbar OGapmsa.

B cuseTer @iy dHame OKpameH B
SHeJITHIA, KpaCHEIN, CAHEBATHIH ¥ ADY-
rme mBera. lIMeeT HIEDOKOe HpHEMe-
HeHFe OpE H3TOTOBICHWH OemImT, XW-
MOYeCKHZ IpemapaToB M Ip.

BenxoMopunT— IyaHB KaMeHb
A3 TEeTrMaTHTOBEIX $KEA BemoMopss;
Pa3HOBEIHOCTH TOJEBOTO IImaTa —
anpbmra.

Berraasckmit OTOHB —
Pa3IMYEOTO0 POJA HHPOTEXHAIECKAE
COCTaBHI, TOpAMMHUe MeIJIeHHO H Ha-
0IM7e IpA CKUTAHAE spKoe Geloe
WIE OBETHOe IIaMsa. Ymorpedisdercd
A8 HITIOMOHAOUA m ¢edlepBepKoB.
[IBeT 3aBHCHT OT OPAMEHEHHS TOTO
¥ WHOTO XUMOYECKOTO 3JIeMeHTa
(mampmMep, CTpOHIEI mpHEAaeT Kpac-
HYIO OKDAacKy H T. Ji.).

Bepwmamx—ocHOBHOX MEHEpa:
Ol DOJMyYeHHs MeTaLImIecKoro Ge-
panaasg. COCTORT M3 KpeMEHE:A, alio-
vuaus @ Gepuanma (mo 14% ero oxm-
cm). BecnBeTeH MIm OKpameH B 3e-
JIGHOBATHE M JKEJNTOBATHE TBeTa.
Berpedaerca B BEfle IIPO3PAYHBIX,
XOpOINO OKpameHHHX pa3HOBHIHO-
creit: M3YMPYR  (SpKO-3eJeHHt),
axBaMapudH (OBeTa MOpPCKOH BOJEI),
BopoObeBHT (po3oBaTeiil) m ap. Yum-

CTHIf M XOPOImIO OKpaImeHHBIH Ge-
PHIT — AParomeHHEIH KaMeHb; 0CO-
OeHHO IEHMTCA M3YMpYH.

Bepmnamesas Gpomsza —
cMeck Menm ¢ Gepmammenm (2—2!/,%
Be), oramuaerca Goasmoii mpou-
HOCTBIO, YOPYTOCTHIO, XOpoImueil 5iaek-
TPOIPOBOXHOCTBEIO K TEIIOIDPOBOK-
HOCTBIO. MTeT Ha m3roToBIeHHE IpY-
JUH H ODPYXIHAIMMAX JOeTanei oT-
BEeTCTBEHHOTO HA3HAUEHHAS, a TAKKe
mecTepeH, 3y0UaTHX KozZec, BTYIOK
I HDOJMAUTIEAKOB, pafoTalomux mopu
GOIBIIAX CHKOPOCTAX, MOBBIIIEHHEIX
JaBIeHUIAX W TeMIeparype.

B e ToH— HCKYCCTBeHHEIH KaMeH-
BB KOBIJIOMEDaTHHIA  MaTepuai,
mpefcTaBIAlMmE coboii 3aTBepIeB-
oIyl CcMech BKYIIEr0 BeIeCcTBA
(meMeHT), BOXEI M eCTECTBEHHBIX HIU
HCKYCCTBEHHEIX KaMEHHEIX 3aI0NHH-
Tene#l (mecoK, MeIKW IMIaK, FPpaBHi,
mebeHp).

BmaortmT, ¢cM. caxwopga.

Bupio3a— HeOPO3PAaIHHH  MH-
HepaJx KpacmBOTO rodyGoro @ roxy-
60BaTO-3€JIGHOT0 I[BETA, C MATOBEIM
GneckoM — (pochaT MemEm H ATIOMH-
HEA. YOorpeGasercsas pmIA yHpame-
HOi.

BuTyM— HasBaHEe cMeceil pas-
HEIX YTAEBOJOPOROB, BCTpEYalONMX-
ca B TpHpoie B Bufe rasoB (Hedrd-
HBIe rash), ;KEakrocTei (EedTH, ac-
$anpT) m TBepABIX BeIIeCTB (O30Ke-
prT). BATyMEl 9acTO IPONHTEIBAIOT
pasinuHEEIe TOPHBIE HOPOJEI: H3BECT-
HAKH, CIAHIE], DeCIaHAKH; TAKHe IIO-
POZBI HA3HIBAIOTCA OMTYMEHO3HBIMIE.

Baexasie pYJH— Ha3BaH@e
TPYLIE MEHEDAJIOB, IIaBHBIMA Lpe/-
CTaBATEIAME KOTODHIX  ABIHIOTCS
TeHHAHTHT, HIA MEIHOMBIIb-
sAsoBHCTAag OJewIas pyda, TeTpa-
9ARDHT, HIE MeJHO-CyPhMSIHHACTAs
Guexnas pyna. Bueximsie pymer BMec-
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Te ¢ IPYTEMHE MHHEDAJaMHA ACHONb-
3yIOTCA [ BHIIIABKE MENID.

BoxcuET—o0CamoIHags  TOpHad
II0POfA, COCTOAMASA W3 BONHEIX OKH-
cIOB ANIOMEHES, a TaKKe jKexesa,
BCIEACTBEE dYero gacTo OKpalleHa B
RUPIAYHO-KPACHHEIE wmiIm GypoBaTo-
KPACHBIA IBET; PefKo OBIBAET GOTBIM.
Coy:saT CHIpbeM NI DONyIeHHA Me-
TAJIAYECKOTO ATIOMAHAA.

Boprasa kmcaora— H3BOs;—
cnabag rmciora. Berpewaercs B Ipm-
pofe B BEIe MEHepala cac<coOIn-
H a. IpepcraBaser co6oio Geirre KpH-
CTaJIE, WMeIo[Fe BHR demyH.

BpmaanmaHT— aaMa3 ompefe-
JeHHOX (OpMEI OrpaHKH. Ymorpeb-
ndeTcs KaK Haumbogee OeHHOE YKpa-
IIeHHme.

BpoEsa—B coBpeMeHHOM 0060-
3HA90HAN — CINIAB MEJH € pasimd-
HEIME JADYTEME 3JeMEHTAMH, TIaB-
HEIM oOpasoM ¢ MerajuiamMd. Bce-
TO HOCKONBKO [ECATHIETHH Hasaj

Ha3BaHEe «OpOH3a» OpPAMEHAIOCH
TONBKO K CIJaBaM MeRHd C OIO-
BOM.

Bypa, mum Tu HKa 1,— NasB4O7 -
-10H;0, pecaATmBoAHAA HATpHEBas
coJb TeTpaGopHOHE KECIOTH. XOpoImo
pacTBOpAeT METANANIECKE® ORMCIEI
4 TO3TOMY CIYMHHAT JIA OIHCTKA IO-
BEDXHOCTH 1Opm maiike. Hcmous-
3yeTcd B KeDAMUYOCKOH H KOKEeBeH-
HO¥ NPOMEINUIEHHOCTA, B MefUIUHE
u ;p.

Bypmi VT 0I5B — pa3HOBH[-
HOCTH HCKOmaeMHIx yrie#r. Comepxut
ot 50 mo 90% yruepona m mp® cropa-
HOW [aeT CPaBHUTEABHO MHOTO B30JIBI
u cepsl. IlImpoxo mCHOMB3yeTCH Kak
TOILIABO.

BaxnyHH —00I0OMKE TOPHEIX [O-
POX, TIaBHHIM 00pasoM TPAHEKTOB,
KBApIATOB, W3BECTHIKOB & JPYTHX
pasmepama oT 10 cMm mo 10 M m Go-

mee B pmaMerpe. OGpazyioTcs mpH
BHIBeTPABAHUE TOPHBIX HOPOJ, & TaK-
e OmarogapA AeATelIbHOCTH JeTHH-
KoB. Vcmoap3yloTesas 1A MOIIEHEA
yiuI, g me6Ha B GeTOHHEIX COOpY-
JKEHEAX; T3 KPYIHHIX BaIyHOB CO-
OPY}RAIOTCA DOKONH HIA IaMATHH-
KOB.

BepHaJCKHET—O04eHh peaxmi
MHUEHepaJl, IpHHATJIKAMHENA K IpyIe
OCHOBHBIX BOJHBEIX CYIb({aTOB MeJH.
Berpegaercs B kKpatepe Besysms.

Boas @ pamar— GypoBaTo-4ep-
HBI MEHEpaj, B COCTaB KOTOPOTO
BXORAT BOJB(PAM, JKeIe30 ¥ Map-
ramen, ComepsxaT mo 509 Boabgdpa-
Ma u maeT 95% ero MmpoBOi mOOHIIR.
IIprMerseTcd AJA E3rOTOBIEBHA CTA-
JFX W KpAacoK.

«Bonocs Bernephs», aam BO -
J10CaTH K,— rOPEEIH XpycTals,
OBIMYATEIA KBapO MJIA aMeTHCT C
BRIIOUEHHAME DYTHJIA Z APYTHWX BO-
JIOCOBH[HEIX MHIHEPAJOB.

Bropmamne MEmHEepDAaIH—
MEHEepaJbl, BOBHUKIIA® B MECTODPOFK-
JeHAAX BOMM3H 3eMHOA HOBEPXHOCTH
B pe3yJabTaTe paspymIeHHs IepBEd-
HEIX MHHEPANoB MmOK AeiicTBEeM
IPYHTOBHIX BOL X KICIOPOZA BO3-
nyxa.

BrBeTpHBaHHKEe — paspyme-
HHOe TOPHHIX HOPOJ ¥ MEHEPAJIOB IIOf,
BINAHAEM TOBEPXHOCTHHIX AesTelel:
KomeGaHMA TeMIepaTypH, BONEHI, aT-
Moc(epH, OPraHH3MOB H Ap.

I'a66po — MarMarAdeckass TuIy-
OMHHasg TOpHag Hopoja. Borara sxe-
71e30M, KaJIbI[HeM U MaTHEEM ¥ OefHA
KpeMHerHcI0TO#. I[BeT wepHEIA, 3e-
JeHOBATHH umam cepuit. IIpexpac-
HHH CTPOHTEIBHBIA MaTepmal.

l'agodmE® T — J9epHEH HIA 3€-
JIEHOBATO-UEPHBIH DeNKWE MHHepal,
CIIOKHBI CHIAKAT DPEfKO3eMeIbHEIX
9JIeMeHTOB.
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TaleHHET, WIin CBHUHIOBHI
6 1 e c K,— MHEepajJ Ceporo Isera ¢
cepebpsaarM O:eckoM, PbS, comepxa-
muit 1o 86% cBmENA. B ramemaTe
COTepIKETCA Cepebpo, KaK HOCTOAH-
Hasg IpPHMeCh, X OH 9acTO SBIAETCA
u meHHOH cepelpsHO# pymoit. Iae-
‘HAT BT A W3TOTOBIECHMS CYPHKA,
JJIS HOJNyYeHHs CBEHIA, CBHHIOBEIX
OemE1 W TINasypH, HCHONB3YeTCA B
PaTEOTeXHUKE.

TaxmT, mam mnDoOBapeHHASA
coxnn KaMenHas ¢oab— NaCl
(matpma — 39,39%, xmopa — 60,61%).
O6aafiaeT cOJMeHBIM BKycoMm. Haspa-
HEe (TaJdAT» CBA3AHO € TIPETECKEAM
«ramocy — «coaby. Tak Kak OHA yIO-
TpebiseTcs B OUILY, TO Ha3BaHA IO-
BapeHHOH. II3BecTHOe BceM OTCHIpe-
HEe Ha BIAJKHOM BO3XyXe IpPOHCXO-
JHT B CBASH C COXep/KaHMEeM B Hel
XprMecei.

HaMeHHas coab 00pa3oBaiach eme
B MEHYBIIEE Te0JOTMIEecKEe IEepHO-
OBl Ha JHe OBIBIIEX BOJHEIX Gacceii-
HOB. Temeps aTa CONb 3ajeraeT B BH-
Jle COJIOIIEOM KaMeHHOW MacChHl Cpefm
ropesix mopox. Hpome Toro, cous
OCasKIaeTcs W Ha IOBEDPXHOCTH 36M-
I, TIABHBIM 00pa3oM B CTEDHHEIX I
TYCTHIHHEHX pafioHaX, B BAe MICHOK
W HANeTOB, TAK HA3LIBAEMHIX BHI-
IIBETOB.

T'8 Tm T — XpynRmEd MEEEpaT Kel-
TO-KPACHOBATOTO HJIHX TepHO-Oyporo
1BeTa — BOMHEIA OKHCEJN JKejesa.
BMmecTe ¢ EDYIEMH OKHCIAMHE JKe-
Jle3a WCIONB3yeTcs KaK JKeJesHas
pyma.

T'm o ¢ — MAEepal, a TakKe MOHO-
MHUHEpAJbHASA 0CAf0YHAS TOPHAs II0-
poma Georo mBeTa HJIE CJIETKa OKpa-
merHad. II0 XWMHEYeCKOMY COCTa-
By — CaS0; - 2H,0. T'mmc ogenn pac-
OpOCTPAEEH B IPHPOAE X IDEPOKO
OpEMEHSIeTCS NJIA CTPORTEILBEHIX, Jie-

KOPaTHBHBIX X JeOHHIX paGoT, A1a
M3TOTOBJCGHHA NIEMEHTa; B MeqUIu-
HE — I XMPYPrAYeCKHAX MOBHA30K; B
arpOHOMUM — IS YIYIIIeHASA IOYBEL,
PazmoBUiEOCTE ImIca — ame6acTp X
CEJeHHUT — IOAEJ0YHEIEe KAMHEH.

I'nnma—ocafouHas ropeas mo-
POfia, B OCHOBHOM COCTOSAIAs W3 BOJ-
HBIX ~ KPEeMHEKHCIHIX COefHHeEmik
ANIOMHHEAA ¥ COfepyKamasg d9acTo
MenbYafilime YACTHLH pAa3IAIHEX
MEHEDPAJOB: 00JIafjaeT MIACTHIHOCTHIO
i CIOCOOHOCTHIO B CMECH G BOJOH 06-
Pa30BBEIBATH TECTOOOPA3HyI0 MAaccy.
IIpmMeHEAeTCS B CTPOMTENILHOM feie,
TOHYAPHOM IIPOU3BOJICTBE H AID.

I'mmHEO3eM— ORACH ANTIOMHEENA
Aly,0s. Bxozut B COCTaB MHOTHX IOp-
HEIX IOOPOJ B MHEEEDAJoB (aJoMoch-
amKaToB)., TeXHHYECKE MOJydYaeTca
I'IaBHEIM 00pasom u3 GokcumTa. B mpo-
pOfie BCTpedaeTCs B BHAE MHHepaaa
KODYHAA O [ip.

IF'mefic — MeraMopmIecKas
cIaHOEeBaTas TODHAS IOPOAA, CXOf-
Hafg OO COCTaBY C IDAHATOM. VICHOmIb-
3yeTcsa KaK CTPOMTENBHEIH MaTepHal.

ToprEEEe mOpOJE — OPAPOI-
HBIE CKONJEHHEA MAHEDPAJOB, 005-
eIMHeHHELIe OOIMUM IIpomeccoM obpa-
30BaHEA m ofuaamalomume Gojee HMIU
MeHee IIOCTOSHHEIM COCTaBOM H
CTPYKTYypoii. ITo cBOeMy IpOHCXOMKfe-
HEIO IOPOABI Pa3meiATCd Ha Mar-
MaTHdYecKHe, OCafOYHEIe I MeTaMop-
pmaeckme.

TopreBi#
KBapm.

T'parmarTs — odmupHas mo 9me-
Jqy PasHOBHAEOCTEH H pacmpoCTpaHe-
HEI0 TpyoHa MEHEpAJoB (H3 Kiacca
CHJIAKATOB) PasHHIX IBETOB, C JKED-
HEIM CTEKJISHHEIM OJ€CKOM H BEHICO-
Ko#i TBeppocTR0. HexoTopkle rpama-
THl HCHOONB3YIOTCHA NI YHpalleHnd,
a TaKe KaK abpasmBHBIA Marepmai.

XpyCcTaan O
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['paHuT— MarMaTmyecKas Iiy-
OnHEEAasA TOPHAA IOPOAA, KPHCTAILIH-
9eCKHE-36PHHCTOr0 crpoeEnd. CocTOHT
F3 KBApIOa, IMOJIEBOrO IIIATa, CIIOAEHL,
MHOrA poroBoi obomamkm. IiBer rpa-
HATa pasHoo6paseH oT 6exoro Ko
9YePHOTO HJH OT CBETJIO-PO30BOIO JO
TeMHO-KPacHOro. BBmpy mpoumoCTH,
KpacoThl, CIOCOOHOCTH [1aBaTh KpPYyI-
HEI@ MOHONHTH TpPAHHAT SBIAETCA
MeHHEIM CTPOHTEIBHEIM, OOIHIOBOY-
HEIM, CKYJBOTYDHBIM X KHCJIOTO-
YOOPHEIM MaTepHATIOM.

I'padur— )KEpDEHE Ha OIS,
MAYKAOIMEA MATKEE MAHEEDAX OT Yep-
HOTO [0 CTAJIBHO-CEPOTO IBeTa, pas-
HOBHJHOCTH KPHCTAJIAYIECKOIO yrie-
poma. IlnaBmTes mOpm TeMmepaType
suime 3 000°, ¢TOeK II0 OTHONIEHHWIO K
KHCJIOTaM W IenodaMm. IlpmMeHsercs
B IHTeAHOM feile AJIs H3TOTOBICHUS
HIaBRIBHEIX THTEH, BIEKTPOJOB, CY-
XUX BIEMEHTOB, KPaCOK, CMa30YHBIX
MaTepHANOB, KapaHFAIed m Ap.

'pemMmysas pryTs —
Hg(ONC); — pryTHasg coxb rpeMy-
ueil KucuaoTH. HKpmcrannmdeckoe Be-
mecTBo 0exoro HIE CEeporo LBeTa,
AROBUTA. JIeTKO B3PHIBAETCA OT yAa-
pa, TpeHHsA, IpH HAIPEBAHAE H OT
JIeHCTBASL HEKOTODPHIX KOHIEHTPHPO-
BaEHBIX Kmciaor. OmacHa B o6Gpamie-
Huu. lIpEMeHseTcs Kak B3DPHIBIATOE
BeIIecTBO.

I'yMEEOBEHE KHCIOTSH —
KHCJOTHAS dYacTh TyMHUHOBEIX Be-
INEeCTB, COCTABIAIOINAX eCTeCTBeHHBIR
meperEof 109B (ryMyc). ITH CIOMK-
HBI€ OPraEMYecKEe BeIecTBa HIPAIOT
0ONBIIYI0 PONb B PACTeHHEBOACTBE.

JmaToMOBEE BOJOPOCAH
(mmaToMenm) HWAM KPEMHHCTEE BOJO-
POCIE — MHEKDOCKOIWYEeCKH MAaJble
OHOKIETOYHEIE BONOPOCIM € MaH-
mapeM (00070YKOH), HPONUTAHHEIM
KpeMEesemMoM. PacmpocTpaEeHsI B

OpPeCHBIX W MODCKEX BOJaX BCErc
3eMEOro mapa. fBrsioTca TOPORO06--
pPasyomEME OpraEm3MaMHd, 00pasys
MOIIEEI®e B3aJeKA HJHATOMHTA
(pmaToMoBaA 3eMIsA) W Tpeleda
(zEQy30pHAA 3eMisf). ITH CKOIIE-
HAA —fHAaTOMHETE, TPeOEdAN
EMeT 0O0IbIIOe X03AHCTBEHHOE 3Ha-
9eHHS KaK CTPOHTENHERIH B abpasmB-
HEI MaTeprall.

IO mopmT— MarMaTE4ecKas TIady-
OumEEas ropHAg IIOpOJa 3eleHOBATO-
ceporo nsera. COCTORT W3 MIaTAOKIa—
3a.7 POroBOil 0OMaHKH, EHOTHaA ¢ OmO-
THTOM X KBapmeM (KBapIeBBI fHO-
prt). Biarogapa 6oapmoit BA3KOCTH
X TBEPAOCTA fABISETCS XODOIIHMM
CTPOUTEIbHEIM MAaTepHAJIOM.

OumcTeH — MEHEpPAL, CM. KHa—
HHET.

JonowmpgT— Genmi, cepui HaR
crabo OKpamIeHEEI# MmHepax — Kap-
GomaT Kaxpmua m MarsnsA. CofmepiRHET
30,4% CaO m 21,7% MgO.

TepMEE  «ROJIOMET» 00O3Hagaer
TaK/Ke ILIOTHYI0 TOPHYIO OCAaf0IHYIC
HOOPOAY, COCTOAINYIO IIaBHKM 0Opa-
30M H3 3epeH MHEHepajga IOJOMHTA.
BerpeuaeTes CpefiE MOPCKAX OTIIOe-
HAH Pa3IWYHHEX TEeONOTHIeCKHEX Ie-
profoB. Ymorpebusercs Kak OrHe-
VIODEBIA MaTepHal U Kak QI0C IPK
HOMEHHOH ILIaBKe, TAKIKE B XAMHYE-
CKOIf IIPOMBIIIIEEHOCTE X CTPORTEINb-
HOM fele.

I yE=rT—MarMarAdeckag OOpO-
[a, cOCTOAMAA INIaBHHIM 00PasoM W3
OJMBEHA C IIPAMECHI0 XPOMHATA WIA
MarHeTuTa.

MemesHEe pyJb — MAHe-
palpHEIe BEMIECTBA, COAep’Kallue OT
25 o 70% memesa. K sxenesnmmM py-
JaM OTHOCATCS pAa3HOOOpAa3HHE €O~
eMUHeHHA jKele3a ¢ KHACIOPOLOM:
KpacHEIH  JKeIe3HAK  (JKellesHEH
Geck, reMaTHT), MAaTHUTHEA elies—
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#AK (MarEeTHT), OYDHIE sieIe3HAK
4 ero pasHOBEJZHOCTH (JUMOHHT,
JMMHHT, TARPOrETHT H Ap.), TETHT,
cupeput (sKexe3HBIH IIIaT), ;Kele3H-
creii kBapnaT u Ap. CoefmEerms e-
Te3a ¢ cepofi HENMPHTOfHEI Aisd MOIY-
9eHHES MeTajIa.

e opnma— oxpyrasie, OBalbHEIE,
pesie dedeBmmeoOpasHHe IIYCTOTH B
FOpHOX HOpoje, HA CTEHKAX KOTOPEIX
BEIKPACTAJIAB0BAIACH MEHEPAJEL

Humana (ropEas) — TpemuHA B
FODHHEIX IIOPOfaX, 3aNOJHEHHAd Ka-
KEMZ-Iu00 MOHEepaJaMH, BEIKDHCTAI-
JA30BABOIAMHECS W3 MAarMbl WJIH K3
pacTBOPOB FOPAYMX MM XOIONHBIX.

3 a6 o it — Mecro ropeoii Brrpador-
KH, I7ie HeIOCPe[CTBeHHO IeT HOOHI-
9a IOJIe3HOTO0 MCKOIAaeMOro.

3a HOpE M — OemepKa,  ecTe-
CTBeHHAfg IyCTOTA B IETMAaTHTOBEIX
mniaax. Ha cTeEKaxX TaKWX MyCTOT
9acTO BEIPACTAIOT OPEKPAcHO 06paso-
BaHHBIe KPHCTAJJIBl DasHEIX MEHEpa-
jJ0B. HasBamEme [aHO YPaIBCKEME
FOPIEEKAME.

3eMHa A KODpa— aarochepa —
HapyKHasg TBepHas 000M0uKa 3eMin,
TOJNMEHEY KOTOPOX OT HOBEPXHOCTH
TOOPOTAYECKA IDHHAMAIOT BCEI0 B
15—47 kM. Hexorophie yIeHHe CYH-
TaloT ee 1o 60 KM.

3MeeBEK, CM. CEDIEHTHE.

HzBepKeHHEEHSO TOPHH e
HOPOAK, CM. MAarMaTmde-
CKHe MOpOJH.

N3BecTKOBHE mmaT, CM.
KaJXAbmMHAT.

W sBecTHAK — ocafouEas TOp-
HasA mopofa Gesoro, ceporo @ ApY-
FEX IBETOB, COCTOAMAsS M3 YTIEKHC-
noro ramenmsa (CaCOs). YacTo mpepn-
CTaBIAST CKOINIOHHE OCTATKOB CKe-
JetoB W paxopmB. IIImpoKo pacmpo-
CcTpaHeHA B 3eMHOI Kope, 00pasys
TOJINZ OIPOMHOI MomEocTH., IIpmMme-

HAETCS1 B CTPOMTEJBHOM, MEMEHTHOH,
XEMAIECKOR, MeTaIIypradeckoil mpo-
MBIIIJIEHHOCTH, B arpOHOMHAM H APY-
I'EX OTPACIAX HAPOXHOrO XO3AUCTBA.

Usympyn, cm. Gepma

W 1 —ocamox Ha [He BOJOEMOB,
COCTOAIIEA B OCHOBHOM H3 MeJbyaf-
OIEX IJIHEECTHIX YACTHI, DPAsMEPOM
megbme 0,01 mm. OGr9EO mIOM Ha-
3BIBAIOT MATKHN TPyHT, OO0Iafgalo-
mui Majdof BaAskocTEI0O W GoraThit
BOMOH.

UnpbMeHEHET, ®WIH THTAHH-
CTH i Mele 3 HdK— I0ayMe-
TaJJIMYeCKHHd, UepHBIH, HEIpo3pad-
et mrEepan (FeTiO;). Bammasa Tu-
TRHOBAsg DYAa.

Ucnaggcrmi
KadbIOHAT.

KHaasomuT, wWim E3BeCTKO-
BHE I mmaT,— Gennlii, GecBeTHEIN
unn cnaboOKpameEHHH MEHEPalX —
rkapborar Kambmma (CaCOs), gacTo ¢
PA3IMYHEIME OpEMecsaMA. Berpeuaer-
CA B IPEKpacHO OO0pa30BaHHHX KpH-
CTaJIIaX, 3ePHACTHIX H INIOTHBIX Mac-
caX, HaTeYHHX, CIOHMCTEIX (OpMaX,
cramakTHTaX, crajgarmmrax. Cosep-
OIGHHO DPO3PayHBI#l KaJgbOAT, YA-
BAaWBAIOIMIEA paccMaTPEBaeMEle depe3
Hero m3o0pajKeHHs, HASEIBAGTCA H C-
TaEfKCcKEM mOoartToM. Hexoro-
pHI® TODHHE IODPOAH COCTOAT IielH-
KOM HJIM HOYTH IEeJUKOM 73 KalbIu-
Ta, KAk, HAIpHMeDP, MpPaMOPH, HU3-
BECTHAKHE, MeJ.

mmaT, CM.

KamMmesrmas ¢cO0axb, CM. Ta-
JIWT.
Kasonums — dapdopeBasn

TJAEHA— OT KHATAHCKOrO Ha3BaHUA
«<KaoJXTOHTY» (Topa ¢ 3aJeKaM;
KAaOIHMHEA); CBeTJIOOKDAIIeHHAs, dale
Gesas, PHIXJIas TOHKO36DPHHCTASA TIH-
Ha, COCTOAIIASA HOYTH LENUKOM H3
MpHepala KaOJEHATA. YHCTHIH Kao-
7mE ofiafmaeT BEICOKOH OrHEYIOpHO-
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CTHIO, ILIABWTCS LPHE TeMIepaType
1750°. O6pasoBajica KaoIWH IyTeM
pAasiIOKeEHA GOTATHIX IIOJEBHIM INTa-
TOM TOPHEIX HOpOX. Mcmombayercs B
dasEcoBo-papdopoBoit, OymasKHOI,
PEe3SHHOBOM, XMMPYECKOX O JApyrax
OTPaCiAX IPOMBIIIEHEHOCTH.

HaoxmEmT — HeIpospaYyHbIi.
MaTOBHI# MmHepaid Gexoro msera, co-
craBa Alp(OH)[Si;Os]. Comepsat oxo-
10 40% ramEoseMa (OKHCH ATIOMM-
HAA), KPpeMHe3eM H BOTY.

HaMeBHHHX yTroab— HCKO-
ImaeMBIf yro.1b IePHOrO IBETA, COXEp-
mamumii g0 70—90% yraepoma. Cu.
YyTOoXb HCKONMAaeMEH M.

HapaT— Mepa Beca [paromen-
HEIX KaMHe#, pasem 200 wmmminm-
rpaMmam.

Kap6m a5 — xuMagecKme coegu-
HeHHS MeTaJJIOB M HEKOTODBIX HEMe-
TAJIIOB G YIIEDPOKOM, IOJIYJIai0MAecs
opu fieficTBEE YIIA Ha METAJIE WK
HX OKUCJEL

Hap6omarTs —courm yroasuoit
xmcaoTH. HapGomaTel mmpoxo pac-
TIPOCTpPaEeHH B IPApPOJe.

Kapuancbagcruii kaMeHSD —
TBePABle OTJIOMKEHHAA YIJIEKHCIOr0
KaIbOds M3 TOPAYAX MHEHEPAIbHEIX
merounmKoB KHapmoseix Bap B Uexo-
cioBakmm. (CM. aparommT).

KapEamnmT— MEHEpan Kpac-
goBaToro 1Bera. CocraB — BogHOE
XIIOPHCTOe COeAMHEHMEe KANHsS M Mar-
mma. Ha Bosgyxe pacmubiBaercst
BCIGICTBEe MOIVIOMEHHNs BOXEL Mc-
TOUHAK KadWm#HEEX ynoOpemmi, a
TaKKe MONYIeHHS MeTalTAIecKOro
MarHHAs.

Hapcr, KkapcToBEE SBIe-
221 — QopMsl peinseda, CBOACTBEH-
HBIe MeCTHOCTAM, CIOKEHHEIM pac-
TBOPEMEIME B BOJE I IPOHAIACMEIMEA
AJaA Hee TODHEIME IIOPOJaMH — W3-
BECTHAKAMH, [JOJOMATAMH, THOCOM.
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B pe3yinpTaTe BEIM[EIAYHBAHEA IOp~
HEIX IOOPOA MOA3eMHEIMH BOJaMH B
rry6uEe PasBEHBAIOTCA IYCTOTH B IIe-
INepE, 4 Ha ITOBEPXHOCTHE IIPOBAJB-
HBIe BODOHKH W OOIIMpHEIE 3aMKHY-
THIe KOTJIOBHHEL. PeKm B Takmx 06aa-
CTAX YaCTO YXOJAT B TPEIIHHEL M BO-
DOHKH, TEKyT IIOJ| 3eMIel, a 3aTem
BHOBb BREICTYHAIOT HA HOOBEPXHOCTD.
HKapcroBEle sBIeHES PasBHTH y HAC
B KprmMy, Ha Ypaie m B HeKOTODHX
pafiorax Cubmpm.

HaccmTepnT, miIm 0N 0B AH-
HH # KaMeHb— MAHEpPa: 0T Oy-
POTO JO UEPHOTO IBETA; MBYOKHCH
oroBa (SnO;), ¢ comepsKaHmeM IO~
caepxEero no 79%. I'masmedimasn omo-
BAHHAA py[a.

KB apnm— TBepasiit, GecoBeTHHIH,
OeqbIf WA pA3IHYHEEIX I(BETOB MIE-
HepaJ, IO COCTABY [BYORHCH KpeM-
HAA, naE KpeMEe3eM (SiO;). Basxuas
COCTaBHAA YACTh MHOTHEX TOPHBIX HO-
POX; OREH W3 HAWGOIEe pPAcIpOCTpa-
HeHHEIX MEHEDAJIOB 36MHOA KOPHL.
BerpeuaeTcs B IpeKpacHO 06paso-
BAHHBIX KPHCTAJIaX, a TaKke B 3ep-
HHUCTHIX M CIUIOIIHBEIX MaccaX. PasHo-
BHJHOCTH: IIPO3padHEle KBapIEl —
TOPHHEIA XpyCTadb, aMETHCT, THIMYa-
T KBapl, WK PayXTomas, DETPHH;
MAaJIONpo3pagEble — MO P H O H, MO-
JIOYHEIA, cepHIE W [p.; Hempospad-
HEIe— OOBIKHOBOHHBIA Geamli, meie-
smcTHE 7 fp. KBapm .mmpoko me-
HONB3YeTCA B PA3HOOGPABHEIX OTpa-
caAx IPOMBIMIIeHHOCTH nasg
H3rOTOBICHAA (H3AICCKEL IPAGOPOB,
ONTHYECKUX WHCTPYMEHTOB, B TOYHOMK
MeXaHFKe, pafiEIOTeXHAKe, B CTe-
KOIBHO-KePaMAIECKOH IPOMEIMIIeH-
HOCTH ¥ Ap.; TeHHTCA KaK AparomeH-
HBIA W IONEeIOYHEIl KaMeHb.

K BacI s — XEMEYecKHe COefHu-
HeHHS, opeAcTaBigomue  ¢o0oit
ABOHHEIE CONIHM CEPHOIl KHCIOTHI

9
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B nmpmpome BCTpedvaloTcAd KBACHEl
yamie BCEro aJOMEHEEEBHIe (AIYHHT)
H JXelle3Hbie (TalOTPHXHT).

H e p H — OUIEHEAPAYECKAR CTOI-
OmK OOpOAEI, MOXyYaeMBEIH IpH
KOJIOEKOBOM  Oypemmm. fIBuserca
BaJKHBIM Te0JOIMIECKAM [OKYMeEH-
TOM.

KmagmrT, mam gmcTe H,— MHA-
Hepal KDAcHBHIX rOXy0HX M CHHEX
TOHOB, IPOCBEUHMBAIOMEA M0 IIPO3-
paxroro. Comepxur oxomo 60% oxm-
CH anoOMHEAA. VcOonp3yeTcad KakK
BBEICOKO OTHe- M KUCIOTOYIODHEIA Ma-
TepEald, a OpPO3PAYHEIe M KPacHBO
OKpaIleHHEe PA3HOBARHOCTH KHAHH-
Ta EEYT B OUPAHKY.

KumMGepanmT— reMHag, OOYTH
YepHAA MarMaTWdecKas TOpHasA IO-
poma, COCTOAMmMas TIIABHBIM 00pa3oM
73 ONEBEHA, OypOX CIIONEI W IHPOK-
CeHa, KOTOpasg 3acTsIa B GOXBIIEX
BOpOHKax B3pHBa; B IOmHON Adpm-
Ke, B AMeprmke m B fIKyTmm OHa CO-
Mep/KAT KPHCTAINIMKE aIMasa.

KrmroBaph— MEEEpPAI C ai-
Ma3HEIM OJeCKOM, KpacHOTO IIBETa.
ITo cocraBy — ceprEcTas pryTh. Hm-
HOBaph fABJIAeTCA IJABHOW DPTYTHOR
PYROL.

HuxeBenT — MuEepal, cofepma-
mui ypad B HEKOTOPOe KOIMIEeCTBO
pepxux 3eMelnb. IIpH BarpeBaHAE BEI-
mejseT GONBIIOE KOIXIECTBO TeJHS,
DOJyYMBOIETOCS B MEHEDAJIe B pe-
3yabTaTe pAfHOAKTHBHOIO pacuafa
ypama. Vsygas BBIJeldeHHA rasa H3
KJIEBOHTAa, YICHEIE BIEPBBIE OTKPHLIM
npacyTcTeme renma Ha 3emue. [lo
3TOro reamii OpUI E3BECTEH TOILKO HA

Commame.
Konywm6mT — Gypo-uepHEIA He-
OpO3payHBIl pefKEE  MHEHEpad —

HEOGOTAHTAJIOBOE COSMHEHHE 3Kele-
3a ¥ Mapragma. JVICTOYHWK DOIyde-
HEA DEJKAX METAIIOB — TAHTATa I

EmobmA. Berpewaerca  mpemyme—
CTBEHHO B IIETMaTHTOBHX ;KHIaX.

Hondgepmans —moBerssle cep-
HUHCTBIC COeMHEHHS ME[NH H RelIe3a
(rare BEKe@s Z Kobainra) ¢ Me-
rajnndeckaM OmeckoM. TepMmE BO-
el B HAYKY OT PYNOKOIOB, KOTOPHIE
OTJIMYANH KONYENAHE OT OIecKOB —
CepPHHCTHIX COeNMHEHWH TeX e Me-
TAJIIOB, HO <eporo m 0emoro mse-
TOB. IIpEMepEI — CepHEIE KOI4efan
(umpAT), MepHEbIH Oneck (XaJbKoO-
30H).

KoMnmocreansckmil PY-
0 M H — peikEe APKO-KPacHEe KpH-
CTalIIsl KBapHa, BCTpegalomuecs B
obpasoBammsax memep B Cpenmeit
Azmm, a Taxkke B Mcmammm.

Kopaaxossmie pEdE —
OORBOAEEE HWJIH NOFHEMAOIIAECHT
HaJi BOJIOH CKaxmCTHIe PEQEI, 06paso-
BaHHHE B OCHOBHOM H3BECTKOBBEIMHA
TOCTPOMKAMA KOJIOHHAJIBHBIX KOpAJ-
n0B. PacnpocTpaHeHB! HCKIIOYATEIH-
HO B TPOIHYECKAX MOPAX, BOIHSH IO-
Oepeuil MATEPHKOB X OCTPOBOB HJIH
Ha MEJKHUX yIacTKaX OTPHITOTO MOPH.

Kopaxas, ®mIH KOPAaXIo-
BB € IO JH I B,— MODCKHE JKHBOT-
HBIe, KHIIEYHOIOJOCTHEIE. BOIbIIeio
9aCTHIO JKEBYT HEIO[ABHHBIME KO-
noHEAME. CKeJeT COCTOUT M3 OTHENb-
HEIX H3BOCTKOBEIX TeJell.

Ko pyEJA — MzEEepa:, COCTOAIEH
3 oxumcu amommamsa (Al,0;). Brige-
JAsgeTcA  CBOeH — WCRIIOYHTEIHHON
TBEPAOCTHI0: OH UEPTHT BCE MEHEpa-
I, KpoMe anMasa. Ero mpospaumse,
OFHODONHO OKPAmIeHHEI® KPHCTAJLIEI
YyHOOTPeGIATCA B KadecTBe [paro-
meEHRIX KaMHeH. KpacHBIA Kopymn
HOCHT Ha3BaHHE pDyOHHA, CHHAN —
candmpa.

Komaumit Txa3— 36IeHOBA-
THI# IIPO3PAYHBIA KBApIH € INEIKOBH-
CTBIM OTJIHBOM OT BKJIIOUEHHI BOJIO-
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#0H acGecra. IIpeKpacHa UIpa ero oT-
mardOBaHEON TOBEPXHOCTH.

Kpmoamr — cHeKHEO-OIBIH,
09eHb DEeIKW# MHEEepad, IpeAcTaB-
amiomeEd  QTOPHECTEIE  COSMUHEHHS
amomMuads u Hatpma (NazAlFg).
B pacnonaBieHEOM BHAE DPacTBOPAET
OKHChH ANTIOMEHUS, YTO HCHOOIB3YETCS
ODPE BJIEKTPONH3E METAIIHIECKOro
ATIOMEHHAA, & TaK/Ke B CTEKOIHHOM
7 (pasHECOBOM IPOM3BOZCTBAX. B Ha-
CTOSINEe BPEMs W3TOTOBIAETCA HC-
KYCCTBEHHBIM ITyTeM.

Kprmcrana— ofegE0 TBEpHOE
TEeN0, B KOTOPOM SdeMeHTapHBIe da-
CTHIE! PACIOJIOEHEI TeOMETPHIECKE
B3aKOHOMEPHO B y3JaX KPHCTAJLIAIE-
cKoit pemerxkum. CIIOBO «KPHECTAILI»
yaoTpe6Gasnocs emme 3af0AT0 [0 Ha-
me# SpPH W 03HAYAJIO TOPHEIA XpyC-
Tajgb, IPOUCXOKAECHNO® KOTOPOTO CBs-
BHIBAJIOCH TOIla C OKAaMEHEIHIM
JIBIOM. BOOCIEACTBEE 5TO CIOBO CTa-
Jd IPEMeHATH JAJd HA3BaHHS BCEX
MEHEpPaJIOB, HMEIIAX IPHPOJHEYIO
¢opMy MEOrorpaEEWKA. V3ydeEmeM
KPHCTAJIOB B3aHEMAeTCA KPHCTAILIO-
rpadus.

KpmcTannorpadmsa — Hay-
Ka O KDHCTANNaX; m3yiaeT (opMmy,
ONTHYECKHS, HIEKTPHIECKHEE, MeXa-
HAYECKH® W [PyIHe CBOHCTBA, a TaK-
7He BOIIPOCH], CBABAHHHEIE ¢ BOSHUKHO-
BEHHEM U DOCTOM KpHCTAIIOB, B 3a-
BHCEMOCTH OT Da3iWYu# HX B XUMH-
YECKOM COCTaBe.

KpoXycC— eCTeCTBeHEHH#  HIH
ACKYCCTBeHHEIE a0pasmBHLIA MaTe-
pHEal, OpEMeHAETCS Jis IOJHPOBKHA
MeTaJLIOB, ONTHYECKAX H® JAPYTHX
CTEKON, HOMEJOYHEIX K [AeKOPaTHB-
HEIX KaMHeH.

Ky=® Oz T — npospassas, CBETIO-
JIAIOBOTO HMJIW PO30BOTO I[BETA PA3HO-
BHJIHOCTH MHHEpaja CIOKYMEHA —
CHIMKATA JHTAA H  AaJOMHEHHA.

VYoorpebisercs Kak JAparomeHHBIR
KaMeHb.

Hypcrasa MarEHTHAA
aHOMaJ IA— OOMHEpEAs TEepPPHTO-
pua B paitome 1. Kypcka, Ha KoTopo#
Ha0II0aeTCa 3HAYATENLHOE OTKIOHe-
HNe MArEHTHOH CTPEIKH, BEISBAHHOG
KPYUOHBIMA 3alle/KaME MarHETHTA.

Jla6pamgop — wMmEepan us
IPYOOH I[OJeBEIX DINAaTOB CHHEBa-
TO-CePOro MM 4ePHOIO IBeTa ¢ APKA-
MH Dafy;KHBIME IepeJIWBaMHd, HAIO-
MEHAIOMEME OaBIHHBG IEPO.

JabpagopuT — CMemmaHHEEE
KPHACTAJNIAIECKAE MOPOAEI, COCTOs-
mue TIaBHEIM o6pasoM m3 nabGpago-
pa. IIpeKpacHBIA CTPOHMTENIBHEIA &
JIeKOPAaTHBHEIA KaMeHb.

Jl a Ba — OrHeHHO-KHJKAs Macca
(Marma), BBITEKAaIOmas U3 KpaTepa
BYJKaHA HIZ K3 TPEIIWHH Ha 3eM-
HyI0 TOBEepXHOCTH. Ilociie 3acThIBa-
HEg o0pasyeT pasIHYHEE BYJIKaHW-
9gecKHe TOpHEIe HOpofsl. Ilocaemmme
3aJIeTAlOT B BHf{e IOTOKOB (HAa CKIO-
HaX BYJIKaHA) HIH OOKPOBOB (IpH
H3IHAHAM K3 TPEIIWH), WHOTJA 3a-
HEMAIOMZX OTPOMEEIS IIOMafH.

Jlarysa— MeIKOBOTHEIA 3aJUB
mim OyxTa, OTAeJeHEHAd OT Mops
(mmm o03epa) HAHOCHHIME IIeCYAHO-
TIEHEACTHIMEA BalaMH. B 3aBmcaMocTm
OT KIEMaTa pafoHa, JaryHa MOKeET
COflep’KaTh CONEHYI0 H ciIaboCcoIoHO-
BaTyI0 BOAY; COJEHOCTH BOMEI HHOTMA
00BACHASTCA IIePHOJUIECKEMH IIPO-
PHIBaMEZ B JAaryEY MODPCKOA BOMBL
OpraEm4ecKEid MED JaryH BeCerja
OefiHEee HACeJNeHHS MOPA.

JJarxoamT — QopMa 3ajeramus
MarMaTHYecKEX IOPOJ B 3eMHOH Ko-
pe B BHAS IJIOCKO-BEIIYKIBIX TeJl
THIA KapaBasgd WM ILISOKE rpmba.
Marma 3aTBepfena, He [OCTHTHYB
36MHOi IOBePXHOCTH, CBOH000pasHO
H30UHYB JIeJKaIl@me HA HEH CIOH.
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JIaKKONMHUT, O0CBOGOKIEHHEIA BEIBET-
PEBAaHAEM H DA3MEBIBAHEEM OT IIOK-
DEIBAIOIAX OCAJ0YHEIX IIOPOX, oGpa-
3yeT HEBHICOKHE TIODHl, HAIPHMEp

Bemray, Mamyk (Ces. Haskas),
Aso-Jlar (KpsiM) = #p.
JlarepmT, w®WIm KpacHoO-

3 € M,— KPaCHOI[BeTHEIE INIEHOMOT06-
HEle IPORYKTH Pa3pyIIeHHS TOPHEIX
IOpOJ| B YCIOBHAX BIAHEX CyGTpO-
nm49ecKkmx obmacreir. ComepsKaT OKHC-
JIBI JKesie3a m amioMuHnA. Ilo BHemHe-
My BELYy HAaIOMHWHAIOT KAPIOHY, OTKY-
fa ¥ HA3BaHWE — OT JIATHHCKOTO
«IaTep», TO €CTh (KEPIHYY.

JepnewEK, mim raetde p,— ec-
TeCTBEHHAA Macca Jbma, KOTopas, Ha-
nofofme JEEAHOA peKH, MeNJIeHHO
IBHJKETCS IOJ MeHCTBHEM CHIBI Ts-
JKOCTH IO CKJIOHY TOpHl WM IO JO-
amee. IIpE cBoeM [BHKEHWH JETHEK
PaspymaeT cBoe JIOKe, IITAQYET BEHI-
CTYIOE CBOEro pycia, IapamaeT HX
00IOMKAaMZ IIOpOJ, BMEp3MIAME B
JIel, TepPeHOCHT Ha 3HAYUTENBHEIE
PACCTOSIHAA W TaM OTKIAJBIBAGT OI-
POMEEIE KOIHYecTBa OOIOMKOB CKall,
OKaTaEHHIX BalyHOB W T. H. (Mope-
gHI). Jloctrag ofnacTd TasHUA, TOP-
HBIl JefHAK HaeT HAYAI0 OypHEIM
pexam.

JeAnqnmT—Oensii wnm cepoBa-
THIA MEHEPAJ 3 IPYNUE CHIHKATOB,
cOmepIKAIAA ATIOMEAHEAA ¥ Kaamid.
Yacro o0pasyeT IIapoBHAHEIE HBaf-
maTHYeTHIPeXTPAHEENKYA. BceTpeuaercsa
KaK COCTaBHAA gacTh  HEKOTO-
PHIX HWBNABIIAXCA TODHEIX IIODPOJ,.
B EHacroamee BpeMd [ejarmoTcA IO-
OBITKA HM3BICKATH W3 JeANuTa KaJdmi
7 METAJLIMYSCKHA aTIOMHOHAR.

JEMOHE I T— KOIIOUTHEIA oca-
JOK pasjiHYHBEIX THADPATOB OKHCJIOB
3Kee3a [ePeMeHHOTO0 cOcTaBa. YHo-
TpebuaseTca KaK pyAa Ha jKelleso.
CM. jKeJde3HaA pPyna.

Jimr3a (B reojormm) — Je9eBH-
meobpasEas (hopMa 3ameraHEA LOP-
HBIX IIOPOJ, ¥ HONE3HHIX HCKOIaeMEIX,
OpefCTaBIAIOmMAan Cc000i OKpyraoe
WA OBAJNLHOE TeJO ¢ yMEHBIICHHEM
MONIHOCTH K KDasM.

Jdrarocdepa, cm
KO a.

Mar M a (Io-rpegeckm «TecTo») —
OTHeHHO-JKAKaA pacmiaBleHHaA
Macca, HAXOAAMmAsACA IOK TBepAoH
KOpo#t 3eMmEOro mapa. Ilo xmMmue-
CKOMY COCTaBYy 9TO CIOKHBIA CHIH-
KaTHHIH pacmnaB. OT u3MeHEHHST TeM-
mepaTyphl, AaBleEdA W APYrAX (hak-
TOPOB  MarMa pacuieHseTcs Ha
OTIeNBLHEe YYACTKH, DA3IAYHEIE IIO
CBOEMY COCTaBy, KayKMIBIA H3 KOTO-
PHX OpH 3aTBEPAeBAHHH [HAET O0CO-
6y10 TOPEYIO HOPOLY.

MarmeTmYecKme IOPOJH,
WAM W3BepIKeHHEIe, TOPHHE IOPO-
AEl, 00Pa30BABIIKECA A3 PACIJIABIEH-
HOX MarMpl ODE €e B3acTEIBAHAH ©
3aTBepAeBaHEmd. [lexsTcs Ha T Ja Y-
OMHEEHEH € IOPOAHL, T. 6. 3aTBEPHEB-
mue Ha rIy6uEe (rpaEAT, HIePHAOTHT,
raG6po w Ap.), @ Ha 3T EBIONHeE-
¢ g IOpoAH, T. e. 00pasoBaBINEECH
A3 MarMbl, BEUIEBIIEHCA Ha 3eMHYIO
TOBEPXHOCTh, HAIpEMep OPHE BYJIKa-
HEYECKOM H3Bep/KeHHE (AHMEE3HT,
6a3ambT, JUIAPAT X 0OP.).

MarmesmT— Gexsi miam crabo
OKpamieEHEBIH MmHepal. XEMmde-
CKH — yriaeKHeHbld Marsmid. Ilpex-
pacEBIf  OrHEYHOPHEIH  MaTepH-
al A MeTANLTyDPTHYecKHX Ieyei
7 Ip.

MarsEeT®T, #WIHX MAarHHT-
HBE X JKede3HAK—UepHHH He-
OpO3payHBIA MEHEPaJ, COCTOHT W3
3aKHCH ¥ OKHCHE JKeje3a; CHIBHO
MArEATEH, CJIaraeT WHOTTA I(eJEHIe
ropsl (ropa MaremTEas m ropa B~
coKag Ha Ypaue). Bammeitmas sxe-

3eMHAA

385



CM. Xelxe3HEE

nesHAS py7a.
P YA L

MapraEnmeBbE € DY AB Opef-
CTABIAAIOT €000# pasImIEEE OKHCIBL
Mapranna, o0pasoBaBIIEe CKOIJIEHUS
Cpefdm OCafi0YHBIX IIOPOR. Baskmed-
IMAMZA MHEHEDAJaMH MAapraEIeBhIX
PYR CIyMaT ICHIOMENaH, NIHpOJIO-
SAT ¥ MaHTAHUT.

Macc - cuexTporpad —
npu6op, IO3BOJNAIOMZI OIpPeAeldTh
KOJIMYECTBO HM30TOHOB B DPA3IMIHEIX
XAMAYECKAX BIEeMEHTAX.

M e 1 — Gemas, MATKasg, TOHKO3EM-
nmcTas O0CafoYHAS TOpHAs IOPOAA
OpraEmYecKoro mpomcXoKpermsa. OG-
Pa30oBaHA CKOIJIEHHSME MEIKDOCKOIH-
YECKUX PAKOBHH H COCTOHT B OCHOB-
HOM W3 YILIEKHCIOro Kambmud. Ilpm-
MeHSeTCA B CTEKOJbHOH, NeMeHTHOH,
pesuHOBO#, OyMaHOA B KpacHIbHOK
TPOMBINIICHHOCTH, KaK IRIIYIIHA Ma-
Tepmal H [p.

MenoBo# Depuop— 3aBep-
maeT co00oif Me3030ficKyI0 apy 0Opa-
30BaHHAA 3eMHOX Kopel. Ilompasme-
IAeTCsA HA JiBe SMOXH — HAMKHEMEJIO-
BYI0 H BepXHEMeIOBYI0. VI3 MOpCKEX
OCafIKOB 9TOr0 Hepmofa O0co0eHHO
XapaKTePHBEl OTIOKEHHS MOINHEIX
TOJII OHECIETO Mela.

MenpgeneeBHU T — PefKUA MH-
HepaJ 9epHOTrO IBeTa, COmepXammi
HAOOWH W TaHTAI,

Mepre s —ocafodHas IIOPOAA,
COCTOAIasA W3 IIMHBI B HM3BECTHSKA,
CMeIDAHHEIX B pa3iIWYHBEIX IPOHOP-
nEax (TIEEACTHIA W W3BECTHOBHCTEHIN
Meprens).

Hammame B Mepreae 75—80%
yriaexkmeaoro xKanemmsa m 20—25%
IJIAHBL  felaeT ero  IPHTOAHBIM
AJs TPOM3BOACTBA HOPTIAHIEMEHTA
6e3 BCAKEX [00aBOK (IEeMeHTHEI
Mepreis, HIE HATYPAILHEA Ie-
MeHT).

MertamMoppuamM, CM. MeTa-
MoprmIecKHEe T OPOJEL

MeramMoppmueckme ImO-
P O B — rOpEEIE DOPOABI MArMaTH-
YeCKOr0 WM OCATOYHOLO IIPOHCXOM-
HDeHHs, IOABEPITHHECS YiKe IIociIe
cBoero 00pa30BaHASA H3MEHEHHAM
(MeTaMopEaMy) EX MEHEEpaIOTrmde-
CKOr0 H XHMHYOCKOTO COCTaBa I
CTPYKTYPHL; Pa3eisioTCsA Ha IOPOMIBL
riy6mEEOr0 MeTaMopdmsma  (Kpm-
cTajgAdecKme CIAHIB, CJIIOfAHBIE
CIIaHIBl, THEHMCHI M Jp.), KOHTAKTO-
BOro MeramMopmaMa (pPOTOBHKOBEIE

OOPOAEl, TYPMAIHHOBEIE  CIAHIEI
H [p.), 9aCTHYHO NepeIIaBieHHLIe
OPOJEL

MeTeop — CBeTOBOe sBIEHEE,

HAMeloIIee BHJ «IAfaIomeil 3Be3sly I
BEI3EIBAEMO6 BTODKEHHEM H3 Mer-
OTaHETHOTO IPOCTPAHCTBA B 36MHYIO
atMoclepy MEJKOH TBEpmOA Kpy-
IOUHKZ, BECOM B JIOXH IDaMMa.

MeTeopuT — jHele3HAS WIH
KaMeHHCTass Macca, HOafaiomas Ha
36MII0 B IpeficTaBIAMAas co00i oc-
TaTOK He YCIEBIIero IOJIHOCTHIO
PaspymHTECA B 3eMHOE arMocepe
METEeOpDHOTO Teia.

MeTeoprmTHKA —o0coban 06-
JIaCTh HAYKH, 3aHEMAIOMAACA A3yde-
HEGM METeODPHTOB W YCIOBHH maje-
HEAR BX Ha 3eMiio.

MeTreopHOE Texo— TBEpAAS
JKele3HAaA HIM KaMeHHCTas Macca,
BECOM OT J0JIedl rpaMma [0 MHOTHX
THICAY TOHH, [BIJKYIIAsiCA B MeK-
OIaHeTHOM IIPOCTPAHCTBE BOKDYT
ConHEa Kak caMOCTOATeIbHOe Hebec-
HO® Texo. Ilp;m BTOpKeHWE B 3eMHYIO
aTrMoc(pepy MeTEeOpHOEe TeNO BEI3HI-
BaeT ABIEHHWE MeTeopa HiIH OOIEAa,
HHOI7Ia OKAHYMBAIOMIETOCA MmafeHmeM
Ha 3eMiIi0 MeTEOpHTa.

Mgrpagusa 9JIeMeHTOB —
nepeMeleEde H HepepacHpefieieHBC
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XAMAYECKAX 9IEMEHTOB B 3eMHOI
KOpe, B Pe3yJbTaTe KOTOPOrO IMPOHMC-
XOJHT paccesHEe dIeMeHTa Ha OfHIX
I KOHNEHTpPAmWsa ero Ha [ApyTEX
yaacTKax.

Mn & pOH — OflHA THCAYHAS MAT-
JEMeTpa.

MuEepanXbHEHHI HECTOU-
HY K — UCTOYHAK, B BOZKE KOTOPOIO
B 0OJBIIOM KOXHIECTBE PACTBOPEHEL
HeOpraHWmdIecKre BelIecTBa.

MoaxubGpgeHRT MEHEepa
CBHHIOBO-CEPOT0 LIBETA ¢ MEeTaImde-
ckmM Omeckom. Ilo XEMAYECKOMY cO-
CTaBy — ABYCEpPHUCTHIIL MOTEOIeH
MoS,. T'naBras moambpaeEoBas pyma.

MormoMEEepaIsHEHE
COCTOAMME W3 OFHOTO KAKOrO-HAGYIH
MEHepaia,

Mo pm 0 H — ropeHIt XpycTanb
HOYTH JEPHOrO I[BeTa, OfHAKO LPO-
CBEUMBAOIMEA B TOHKAX OCKOIKAX
Gypeim nBeToM. Ilpm 0CTOPOKEOM Ha-
IrPeBaHME (3aleKaHWH B Xiel) cBer-
JeeT W JellaeTCs KeJITHIM, YeM IOJh-
3y0TCA I0BeIEDHL llpm manbmEelimem
HAarpPeBaHWE OKPAacKa MOJKET HCUe3-
BYTb coBceM. COCTaB OKpacKH m ee
OPOHCXOMAeHNe ele He BHIACHEHEL.
CM. kBapTI.

Mpawmop — obmee HamMeHOBa-
HEe [JIA MeIKO- WIH CPefHeKPHCTAT-
JIM9eCKAX 36PHHUCTHIX H3BCCTHAKOB I
HOJIOMHATOB, CIOCOGHEIX IPHEAMATE
HOJEPOBKY.

Mpamopy cBOHCTBEHHO pasHOOGpa-
3He KpacOK ® y30poB. Llesmeii m
BQJKHBIA CTDOHMTENBHEIA, TeXHHYE-
CKEH, OONIHIOBOYHEIX H HEKOPATHB-
HBIA Marepua’t. BelocHeMHEI # po-
30BBII MpaMoOp HAeT [id CKYIBOTYp-
HBEIX pa6or.

MpaMOpEH® O0OHEEKC—IO-
JI0cYaToe OTJIOKEeHHe KAJIBIHTA pPas-
HOM OKpacKH. YmoTpebisercs Kak
KDPacHBHE IeKODATHBHEIA KaMeHb.
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MypMaHu®T— pefxait MEEepal
()HOZOTOBOTO mBETA, THTAHOCHIAKAT
HATPHUS W3 OerMaTHTOB He(eOZmHOBEIX
CHEHHTOB.

MycKOBHT, ¢cM. caI0 7 a.

Ha p3aH— MEEePATbEEIH HCTOU-
HEK B ropofie Hucmosoncke. Boma me-
TOYHEKA 6IAarofaps pacTBOpPeHHEIM
coNAM ¥ GONBIIOMY KOIHIECTBY
CBOGOTHOX yrieKmcaoTH 006:7Iafaer
LEeHHBIMA Je9e0HBIME CBOHCTBAMH.

HenryrEmsM—ydeEne O Ipo-
HCXOKIeHAE BceX FOPHEIX HOPOE (B
TOM 9HCJe W H3BED/KeHHEIX) H3 BOX-
HEIX OC3JKOB, HMEBIIee NIMPOKOe
paclpocTpaHeHEHe Cpefgd TIe0joToB B
xoEme XVIII m magame XIX =B.

Hepoenwn mim pneoxnmT,—
cepoBaTo-0eNHA WIW 3eJIeHOBATHI,
CO CTeKIAHHEIM HJIH JKAPHBIM Glec-
KOM MHEHepaj, XWMAYeCKHA OOTaTHiH
INeJI09aMA AJIOMOCHIAKAT.

Hedennn nprrofeE Kak aTIOMHHEN-
€eBasg pyma, a TaKKe B XWAMWYECKOR
IIPOMHIIIICHHOCTH (IOIydeHre COMH,
KBAaCI[OB, CAIMKAreIsA U Ap.), B abpa-
SHBHOH, ()apopoBoH, CTEKOILHOMH,
KOKEBeHHOH (3aMeHser pRyOmTenn),
B IPOE3BOACTBE BOLOHEIPOHHIAEMEIX
TKaHe#, B [[ePEBOIPONATKE, Kak y&O-
GpeHHme W AD.

HedeAnMHOBHH CHEHHAT —
IIyOmEHAs MarMaTmiecKasd LOpoja,
cocroaman w3 HedeiaWHA, MOIEBOTO
muaTa, OTEpOKCeHa W aMmGoaa, HO
Bceria Ges kBsapma. Bcrpedaercsa
CPaBEHTONHHO  pEEKo;  Hambolee
KPyIHOe CKOIIeHEHe HAXOMUTCA HA
HompcKOM IOMYyOCTPOBE, a TaKme HA
105KHOM Ypale B JIIEMeHCKEX ropax,

He dpurT— Mmmepan Moxogmo-
Gexoro, ceporo, AGIOTIHO-3EIEHOTO K0
TEMHOTO, IIOYTH YePHO-3eIEHOr0 MBe-
Ta. VI3BECTKOBO-MAarHE3WalbHO-3eIe—
smeTHIE cmnmkar. Manonpospaden, mo
B TOHKAX IJACTHHEKAX LIPOCBEIHBA-

-
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er. Xopomo nonmpyercsa. OdeEb meH-
HEH 00 IPOYHOCTHE X BA3KOCTH I CO-
CTOHT M3 MAKDPOGKOIHIECKOTO CILIIETe-
HEA BOJOKOH. IIpmMeHseTcs Kak Io-
JIGMOYHHKIA ¥ OTYACTE TeXHWIECKWHA
KaMeHb.

Hed o, min skEAKEe OHTY-
M BI,— IIPeJCTaBIfeT JKAAKOCTE, OKPa-
OIeHHEY0 B OypHH, TeMHO-3eJIeHBIA
HIAM YePHSIA IBET, M3PeAKa BCTpe-
9aeTca MO4TH OecmBeTHad. JIerxo
y3HaeTcsi IO 3aUaXy, HAIOMEHAIOMIE-
My KepocmH. ['IABHEIME COCTABHBIMU
9acTAME HeTH SBISIOTCHA YIIEPOJ, N
BOZIOPOX, KOTOpEIe 00pasymoT coenu-
HeHUA — YIIeBONOPORHI — YpPe3BEI-
9affHO  pa3HOOGPAa3HOIO  COCTABA.
Hedts 34Jeraer mIacTaME W THe3-
HaMH, IPONHUTHIBAS DHIXJIbIe HIH IIO-
pHECTEIe Ocafounbie mopomsl. Hedrth
ArpaeT IPe3BHYARHO BaKHYI POJH B
PAa3IHYHEIX OTPACIAX HAPOXHOTLO XO-
34HCTBA W TIAaBHEIM 06pa3oM ymoT-
pelisieTca B KadeCTBe TOLIEBA W B
XAMHYeCKOX IPOMHINUIEEHOCTH. IIpm
mepepaboTKe Ha HePErOHHEIX 3aBOJAX
73 Hee IOJNyJ4iOT DPasIdMYHEIE IIeH-
HBle OPORYKTH, Kak OeHBHH, Kepo-
CHH, Ta30JI%H, CMa304HbIe Macja, ac-
taawT, B3pHIBUATEIE BEIIECTBA K MHO-
roe Apyroe.

HoHTpPOBHT — pefikmil MUHe-
pay - CHIMKAT OKHECH Kejie3a 3eMIIH-
CTOro BHUfA, AGIOYHO-3€IEHOTO I(BE-
Ta; ABIAETCH IPOLYKTOM BEIBETDHBA-
HOd IePBEYHOrO CHIMKATA.

OGHaKeHEO® — MECTO Hemo-
CPeACTBEHHOTO BHIXOa HA THEBHYIO
IOBePXHOCTh TOPHEIX IIOPOM, KEI,
MECTOPOKMIeERH IONE3HBIX HCKOIae-
Merx. OGHA)KeHHA MOTYT OBITH ecTe-
CTBeHHBIMHE U HCKYCCTBEHHEIME (pac-
GHCTKRA).

O6oramersnme — Ipegsapm-
TeAbHAg 00pafoTKA IOJNE3HOTO HCKO-
IaeMoro Qi OTHENeHHA ero OT

IOycTOH IODPOABI MIM APYTEX MEHEpa-
JI0B.

OxanwmHEa— KOpKa, o06pasyio-
masics Ha DOBEPXHOCTH pPACIIaBIEH-
HOTO MeTajna (;xenesa, Memd), oOpa-
6aTEIBA6MOr0 IpPW [JOCTyIE BO3AYXa.
CocTaB OKaJWHEI HENOCTOAHEH ¥
33BHCHT OT TEMIepAaTypH B H30BITHA
BO3JyXa IpE ee 00pa3OBaHMH.

OnrwuBEEHE ©WIH HOEepPHFOT,—
NPOCBOUMBAIOMMI MHHEPANl KEITO-
3€JI€HOTO, OJIWBKOBOTO WM JKEJITO-
O6yporo msera €O CTEKJIAHHBIM Oue-
ckoM. CHIMKaT jKejlesa H MAarHHSA.
Berpezaerca B TaO0MHTYATEIX KpPH-
CTalNaX W B 3€pPHAX.

IIpospaymble KpPHCTAJIBI 30JOTH-
CTO-3eJI€HOT0 IBeTa HOCAT Ha3BaHHE
XpE30OJHWTAa U MULYT B OTPAHKY.

OXEBEHEHOBBRE HOPOMH —
ITyOWEHBIE MAarMaTHIeCKHe TOpHEIe
IOPOJHI, [MIaBHO# COCTABHOH YacCTBHIO
KOTOPHIX SBJIAETCA MEHEDAJ OJUBEH.

OnNoOBAHBHBA KaMeHBD, CM.
KaCCHTEeDHT.

O BEZ K ¢ — PasHOBEAHOCTH arara;
COCTOHT W3 CJ0eB PA3IMTIHOTO I[BETA:
GeIBIX M 9YeDPHEIX, GeNBIX W KPaCHEIX
7 fp. Ciom HiIOCKHe W HOJOCH IpsA-
Mble; CIYKHET JJIg H3TOTOBICHHA
KaMe# W [pPYyrax IOJeIOK.

O max— mmEepan aMopgHOrOo
(HeRPHCTANIAIECKOTO, CTEKIOBETHO-
r0) CTpOeHHs, IIPefCTaBIAIIAI
KpeMHe3eM ¢ MEeHAIOMHEMCA COfepKa-
EEmeM BOpmpL Oramyaercs OGoJbmIEM
pasEoo0pasmeM  BHENIHEr0  BHA.
T'naBEse DPasHOBHJHOCTHE — IPO3pPad-
HEIe, Pafy’/KHBEIe H DPOBHO OKpaIleH-
HBle (OIAarOpOmBBIA OHAd, TIHAJNT,
refpoaH, OTHEHHHIE omaax @ [p.),
OOBIKHOBeHHEIE  OHAIEl — HEPamysK-
HEle W He BIIOJHE IIPO3pavHble (MO-
JIOUHBIA, BOCKOBOX H [p.) ¥ HOIy-
OIaJBl — CIeTKa  IPOCBEIHBAIOIAE
WI¥ HeIIPO3PadHEIe, COMePKaIue M-
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XaHAYECKEe OPHMECH  (araToBHIH,
AIMMOBBIA, XaJIMelOHOBBIA u mp.);
Kaxoxorr — Gexs#l dhappoponup-
HEBIE omaid. OHadBl IMHPOKO pAaCIpO-
CTpPaHEHHI B IPHPOfE, BHIIEIATCA
U3 TOpAYEX M XOJOJAHBIX BOJA. Boas-
mme KOIMYeCTBA ONAJOBOrO BeImie-
CTBa HAKAILUIMBAIOTCA Ha JHEe Mopei
B pe3yiabTaTe JKHBHENEATEIBHOCTH
MODPCKEX ;KEBOTHBIX W pacTeHHH (pa-
IHONADHi, r'y0OK, AHaTOMeIH).
Op6GBTa—IOyrh [ABMKEHAS He-
6eCHOro Tena B MEJKINIAHETHOM IIPO-
crpaEcTBe BOKpyr Commrma.

Oproxkxas oM. moxeBoi
MIarT.
Ocagogmsne nNOpPOJKE—

CJIOECTHIE LOpPOABI, 00pa30BaBIIHECH
B pe3yuabTaTe OCAKISHHS MAHEpAaTb-
HBIX BeINeCTB IIOJ JeficTBHEM CHIIBI
THKeCTH, 60IbIIeI0 YacThI0 M3 BOJEHL,
HaIpAMep W3BECTHAKH, IeCIaBEHKH
" Ap.

OcMECTHH HpHAEHE— pen-
Kuifi MWHepajx TpyOOE DOJIATAHEL,
IIPe/ICTABIAAIOIIEA NPHPONHEIA CIIaB
OCMES ¢ HPHALHEM.

O X p a — JKeITHe 36MIUCTHIe IPO-
OYKTEl OKHCIEHHs TAMKOIBIX MeTaj-
J0B (HampmMep, OXpH BaHAJHeBEIE,
BOIBPPaMOBEIE, JKEIE3HHE, XPOMO-
BEle, CBEHI[OBEIE O T. 1.).

B xpacouEOM [ele — KpacaATel:
THJPaTOB OYMCH Kele3a C pa3HBIM
COfiepKAHEEM  BOJAH H  DAa3HEIX
TOHOB, OT B3eMIHCTO-}KEITOT0 IO
KpPacHOro.

ITaneosoiickas dpa, HIA
Haxeo030# — ApeBHEAA 9pa B HCTO-
pEE 3eMud, BIH 9pa ApeBHEH KHSHH.
Iloppaspensiercs Ha OATH CHCTEM:
KeMOpHEHH, cHaAyp, f€BOH, Kap-
00H, mepMb. Iloe3HEIe HCKOIAE-
MEle, BO3HHKIOIAE HA TEPPHTOPHU
CCCP 3a BpeMmMa @maneo3os, OYEHb
OGHIBHEL.

MermarmT—1) muabase DOpo-
OBl Pa3BE00GPA3HOro cocTaBa, 06paso-
BABOIMECS M3 OCTATOYHON JacTH Mar-
MEI, HACHINEHHOX JeTy4mMd ® Jer-
KOIUIABKEME diIeMeHTaME. Ilermartm-
TOBEIEe 06Pa30BAHHES MOTYT GEITEH CBS-
3aHEl ¢ Pa3HEIMA IOPOAAMH, HO OCO-
0eHHO W3BeCTHEl TPAaHHETHE @
merMaTrT. OHE OTJIHIAIOTCA
OYeHL KPYIHBIMH BEIIeICHAAMH IO~
JIeBOTO IIIATa, KBapHa, TeMHOHR I Ge-
J0# CHIORE, HEPEAKO CKOIIEeHEAMHA
CaMOIBETHHX KaMHOH W pegKAX MH-
HepaJioB; 2) 3aKOHOMEpPHOe IIPOpacTa-
HEe OPTOKIa3a KBapmeM ¢ o0pas3oBa-
HHEM CTDPYKTYDH, HaOOMEHAIONeH
JpeBHEWe OUCHMEHA.

IlepupgormT — Temmo-cepas
HJIE YepHasg KPHECTALIAYECKAS MarMa-
THYecKas IIyOnHHEAsA HOPOAa, COCTONA-
masd W3 MUHEPAJOB OJHBHHA ¥ IHPO-
KceHa. borara exe3oM M MATHEEM.

IMepMckasas cuEcTeMa, HWIA
DepMCKHH ODepwuop— caon, o6-
pa3oBaBIIHecs B TeYeHWE LHOCIEIHEro
Ieprojia MaJIe030ACKOM SpEI; OHA CHB~
[yeT HeIOCPEeACTBEHHO 33 KaMeHHO-
yroubEO# cucteMoir. HasBarme mpo-
mexopmT oT OmBmel Ilepmckoi ry-
GepHamu, B palioHe KOTOpoit Hamboiee
OONHO pasBHTA [aHHAg CHCTeMa =
rfe oHa OBlIA BIepBHle ONECAHA.

IlepMcKkoe MOpe— Mope
Ilepucroit cmcTeMEl.

II e ¢ 0 K — MeIK00OI0MOYHAA PHIX-
Jag HOpOfia, COCTOAMAA W3 OKATaH-
HEIX HJHA OCTPOYTOJBHEIX 3€pEeH OT-
HeIpHBIX MEHepaJoB (KBapH, OoJje-
BOIf mMIAT ¥ fAP.), BeAWIRHEA KOTOPHIX
rosebaerca ot 2 mo 0,02 MM.

Ilo cBOeMy IPOHCXOACHHIO OHI
IOpeACTaBIAIOT IPOAYKT paspyInenus,
IepeHOCa W OTJIOMKEHHS paHee CYHIe-
CTBOBABOIEX IIOPOJ,

Ilecknm pa3paGaTHIBAlOTCA MAIA ca-
MEBIX pasiImdYEHX Henelt. B saBmcmao-
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GTH OT TCXHAYECKOTO IPHMEHEeHHA
pasimdanT CIelylomre COpPTa HX:
CTpOWTENbHEE, CTEKOJNBEEIE, JATEH-
Hple, MLIAQOBAIBHEE, (QEIBTPOBAIE-
HEE H T. [

Ilerporpama—pasged reo-
JIOrMH, M3YJAOIUA COCTaB B CTPOe-
HEC TODPHBIX IIOPOJ,.

IMuopnrr, @wim CePHHT KOI-
9 @[ a H, — CEPHACTOe  COeHHEHHE
JMele3a; MHEHEPAT JATYHHO-KEITOTOo
nBeTa, cocroammi m3 46,7% sxenesa
z 53,3% ceps. OueEnr pacumpocTpa-
HeHHBI MEHEpaJ], B OCHOBHOM HAY-
muii Ha OPATrOTOBICHHE CEPHON KHC-
JIOTHL, JKEIE3HOr0 KYIOpoca, KBacIOB,
CepEL.

IIZpoKCe B —CHIEKATH, 00-
raThe JKeXe30M, KaJbIOueM, MarEmeM
CIIORHEOI0 XWMHIYECKOTO COCTaBa; Ce-
poro, JKeNTOBATOTO H 3eIeHOT0 0
9epHOro LBera. BIeCK CTeKISHHEIA.
IlupokceH mMeeT MHOTO Pa3HOBHIHO-
creit (sECTaTHT, OpOHSHT, THIEp-
CTeH, AHWOUCHE B T. X.). OOGBUHEIM
TpefcTaBATEIEM 9TOH IPYIILI MEHE-
palioB ABiIseTCE A BT HT.

IaaBAKOBHEHA WmIUarT,
dawopmT.

IMInarroxmTas cM. TOMXEGBOHR
maarT.

IIanyTorm3M — ygerde, O Ipo-
HCXOHTeHAE BCEX NOPHEIX HOPOJ ION
JeficTBHEM IOA3eMHOTO Kapa, pac-
mpocrpageHEoe B Komme XVIII B.

Hogenxm u3 KaMHES — MeJIKHe
uW3felus A YKPAIIGHWS W3 CaMOLBET-
HOTO W IBETHOTO KaMHS.

IToneBo# mumaT— camas pac-
OPOCTPaHeHHAS TPyNIOa MUIHEPAJIOB,
cocraBagioman oxoxo 50% mo Becy
BCell B3eMHOM KOPH H SIBJIAIOMIASCH
IJIaBHOA COCTABHOM 9aCTHI0 GONBIIMH-
CTBA TOPHBIX IOPOJ; IO XAMHYECKO-
My COCTaBy IOJeBHe IIHATH SBIA-
I0TCA ATMIOMOCHIAKATAME HATDHA, Ka-

cM.

IWA W Kaublusa. B 3aBECEMOCTH OT
cocraBa fmelaTcA Ha 1) Kaamessle
(opTOKTIa3 W MEKDOKIHH) X
2) HaTpoKajbmmeBble (I JIaTHO-
KJIa3H).

NHonmMeraXrnamIecKasa py-
ma — pyAa, COfep:Kamas HEecKOIbKO
MeTaJIOB, Jallle BCero— Mefb, NUHK,
CBEEHeI, cepedpo.

MonraApE3amqUIOEHEBR MHK-
pPOCKOI— MEKDOCKON, IPHCIOCO6-
JIeHHBIE K HM3YIeHWI0 KPHCTAJIHIe-
CKEX BemecTB. IIpmMeHsaeTcA HpeH-
MYMeCTBEHHO [JIA M3yYeHUsS T'OPHEIX
TOpOR, I MEHEDAJOB.

Noxapomp— IIeHKa WIA ILIa-
CTHHKA, IPATOTOBIEHHAA M3 OCOOHIX
KPUCTAJIOB, HONAPH3YIOMAas ecTecT-
BEHHEI# CBeT.

Mopdupsr —obmee HasBaEHe
OIS BCeX LOPOR ¢ GompmimME KpH-
CTQIIaM¥ W KPYHOHHIME 3€DHAME MH-
HepaJoB (ImOoJeBOi mmaT, KBapm), Io-
IPYKEeHHEIME B OCHOBHYIO Maccy, Ko-
TOpasg COCTOHNT W3 00Jee MeIKAX
3€peH.

I 0 u B 51 — mOBEpPXHOCTHEIE 006pa-
30BaHAs, CBA3aHHEIE C BHIBETPHBAHHE-
eM TODHBIX IIOpOf, IepepaGoTaEHEIe
BOJIOH, BO3KYXOM H Da3IAIHBIME IIPO-
IMeccaMy JKU3HEJeATeIbHOCTH DpacTe-
HAR W KABOTHBIX.

IporyGepaBEOE — BHCTYIH
Ha COJNHEYHOH IOBEPXHOCTH, COCTOA-
mue A3 PaCKAIeHHBIX Ira30B, INIaBHEIM
o0pasoM KaJbOus W BOJOPOAA. XOPo-
mo HaOIIOKAIOTCS BO BpPeMs IIOJHOLO
COJIHeUHOTO 3aTMEHHA B BHfIE OTHEH-
HHIX (QOHTAHOB ¥ H3BEp/KeHHH O0.m3
Kpas COIHeYHOro mmcKa. IloMmmo 3a-
TMeHEH# HaONIONAaTh WX MOMKHO TOJNB-
KO ¢ IIOMOIIBI0 COEKTPOCKOIIA.

IlcesgomMopdosa — MAHe-
pajibHEEIe 00pasOBAaHAA ¢ KPHCTAJIH-
9eCKOH CTPYKTYPOH WIH CIOKEeHHEeM,
HE CBOMCTBEHHEBIM [ JAHHOIO MH-
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Hepana. Takde MUHEpalEl TPEHEMA-
10T BHEIIHIOW (OpMYy HPYTEX MEHEPa-
JIOB, MCKOMAEMHEIX KepPeBheB, DAKOBHH.

Pafgmoadspud— MEKDOCKONH-
YECKE Malble ONHOKJIETOYHEIE Opra-
HA3MB, IpAHEAJIeKAINEe K TADY Ipo-
crefmmX. 3aMeYaTeIbHE HEOOBIK-
HOBEHHEIM pasHoo0pasmeM CKeJIera,
COCTOAMIEr0 TJIABHEIM 06pasoM @3
KpeMHe3eMa.

P anma— paccon — Bopa, HACHI-
IMeHHasd DAcTBOPEHHEIMA B He#l co-
IAMHA B KOJINYECTBE, IPEeBHINIAIONIEM
X COfep/KaHHe B MODCKOH Bofe; 00-
pasyerca B OTHENBHEIX B3aMKHEYTHIX
BOJl0EMaX, HOJBEPraloIAXCs IOCTO-
AHEOMY YCHIGHEHOMY WMCHApeHHIO.

PackmcamTennm — MarTepua-
76, IpmbaBIsieMBle K JREAKOM CTAIH
IocJie BHITOPAHAsS OpEMeceld Ajis Boc-
CTAHOBJIEHUA PACTBOPEHHON B MeTAJI-
Jle 3aKHCH jKejesa, maiomeil KpacHO-
JOMKHE  OpomykT. Packmeamrenam
OOBIKHOBOHHO cofiepKaT B cele Tpm
9;1eMeHTa, IIPONBBOJANIEE BOCCTAHOB-
JCHHE B3aKHCH JKexe3a,— YIIepOof,
Maprasel] I KpeMHHIL.

PaToBKHET, ¢cM. PI0OODHT.

PermMaramuorTe — Xapaxrep-
Hble YTayOmeEAA Ha HOBEPXHOCTAX
MeTeOpHTOB, OOpasywolnmecs B pe-
3yIbTaTe «CBEPJAIIEro» ReHCTBEA
3eMHOX aTMoc(epHl HAa IOBEPXHOCT-
HEI@ CJIOW METEODPHTOB BO BpeMs HX
[OBUKEHNAS ¢ KOCMHYECKEMM CKOPO-
CTSAMH.

PerTreEoBcKHTe Ay9W —
KOPOTKOBONHOBHIE 9JIeKTPOMArHHTHEIe
M3Iy4eHAA, OTKPHITEIE HEMemKIM
Pusmxom B. K. Pertresom B 1895 r.
VMeroT upesBEYAHO IMEPOKOe IIPH-
MeHeHAe B HayKe m TexXHmKe. Ilpm
X IOMOIIM M3yJaeTcs CTPOEHHe aTo-
MO0B, Mouekyld. OHH IPAMEHSIOTCH
JIiiA aHAJH3a BelecTBA C Iedbi0 OTEHI-
CKAHHSA B HEM TeX WX HHBIX dJIeMeH-
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T0B. IIlEPOKO IPHAMEHAIOTCA B Me[H-
nuHe.

Porosas
aMpubomr

Py6ma— xpacmas Pa3HOBHJ-
HOCTh KODPYH[Aa, HAyINas HA IOBEJIHp-
Hble HW3fleJHsA, HA KAMHEH (OIIOPBI)
JIA 9ac0B, CUETYMKOB X T. A, llomy-
93eTCA M HCKYCCTBEHHHIM myTeM. Cwm.
KODYHF.

Py xa— mMmEepan umm ropEas mo-
pofia, B KOTOPOil COREpIKaHme IMOJe3-
HOTO HCKOHAeMOr0 HACTOJBKO BEJIH-
KO, 9TO €r0 YKOHOMHYECKH BBITOJHO
paspabaTHBaTE.

Pymame MEeCTODpOMUIe-
HH A — eCTeCTBeHHHIe CKOIIeHUA PY-
ABl B 3eMHO# KOpe, KOTODEE L0 yCIO-
BEAM 3alleTaENsA, pasMepaM ® IpO-
HeHTHOMY COJeDIHAHHIO0 METAIIOB AB-
IAIOTCS HKOHOMAYECKHA BEITOTHBLIMHI
AIs pa3paGoTKH.

P yTwma— mMmeepan, mpefcTaB-
paomuid gByokuch tETaHa (TiOy);
00pasyeT KpHCTAIIE GYypOro m Msaco-
KpacHOro mBera. Berpegaercs mHOTAA
BpOCIDEM B  KBapIe — «BOJOCATH-
Ke» — B BHJle TOHKHUX BOJIOKOH, Tax
Ha3BIBAEMEIX «BOJOC BeHeprI».

CaMapc&uT— pefKEA MEHEDPAX
6apxaTHO-IePHOTr0 I(BETA M3 IPYIIEI
Hro0aTOB W TaHTAIATOB.

CaMonBeT— ypaiancKoe HasBa-
HEEe [IParOmeHHHIX KaMHei, KOTOpEIe
OOABEPraloTCcd OrpamKe: H3YMPYH,
TOIla3, camup = Ap.

Camdmp, cM. KOPpYHT.

Cappnep—cTapuEHOE Ha3BaHH®
(c a pm) xammefoHa KpacHOro IBeTa,
OT CBETJIOr0 [0 INIYGOKEX OTTEHKOB,
TaK/Ke KOPHYHEBO-KPacCHBIX f0 Oy-
poro.

CBEHHELNOBHHA GI0CK, CM. T a-
JIeHHT.

CeificMorpad, mmm ce it cMo-
Me T p,— OpuGOp NJs peraCTpanuE @

o6mMamka, CM.



maMepeHHsl KoneGaruit (COTpACEHHH),
BEI3BAHHBIX B 3eMiIe W HHKEHEDHBIX
COOPYIReBHAX 3eMJIeTPACCHAAM,
B3pEIBaMH, HeHcTBEEM TPaHCIOPTA,
3aBOJCKAMH MAINHHAME X [PYTOMHE
OpUIAHAMI.

CeficMoxoOrmsa— HayKa 0
3eMJIeTPACEHAAX.

CendTpa— a30THOKRHUCIAS COILB
KaJIds WId HaTpud. B Ipmpopme BeTpe-
93eTCs B IIYCTHIHEHX paiioHaxX B BH-
Jde TOHKHEX O0eJbIX KOpO4eK Ha IOo-
BePXHOCTH 3eMIH, CKaJax H T. I Ymo-
TpebisieTca AiA yHoOpeEWm# = s
OpOW3BOICTBA B3PHIBIATHIX BEIIECTB.

CepHHZ KOXTIeXaH, CM. IH-
PHET.

CepOeHTHEH — BORHBIA  CHJIH-
Kar Marsms C HeOOUBIIEM CORep-
JKAHEEM jKeje3a, XpoMa H HOKeId,;
pacIpocTpaHeHHEH MEHEpPaJ OT Jy-
KOBO-3eJIeHOTO [0 KpacHOBATO-3eje-
HOTO IBeTa. YHOTpeOiasercs Kak Op-
HaMeHTOBOYHEIA KaMeHb.

CepmeBETHHUT, HWIA 3Mee-
B H K,— IJIOTHAas 3eleHAsS LOPOAA
BTOPHYHOTO OPOHCXOKIEHHA, COCTOA-
mas ®3 CepOeHETHHA, MAarHeTATa,
XpOMHATA W [p.; IaCTO B Heit mabimio-
HaloTCA OATHA 3eJeHOr0, IePHOTO, ce-
poro, 6exoro, KpacHOIro, JKEJITOr0 I(Be-
TOB, IPHAAIOMMAX e# CXOACTBO € KO-
el smen.

CueHHT— MarMaTAYecKaa TIIy-
OmHEHAs DOPOfa CBETIOH OKpAacKu,
COCTOAMAsA B OCHOBHOM H3 IIOJEBBHIX
IONaTOB, CIIOEl K YaCTHYHO DPOTOBOI
obMaEKH. OTaM9aeTcs OT TpPAHUTA
oTcyTcTBEEM KBapma. HasBamme cBoe
BefeT oT roposa Cmems: B Ermmre.

Cmnumxars — Gogsmas rpymna
MHEHEpAaJIOB, IPEfiCTABIAIOMAX Bemie-
CTBA ¢ COfep/KaHMEM KpeMHWA W ps-
Ja JApyraX 5IeMeHTOB (IPEPOMHEIE
COIE  DPa3iHYHEEIX KHCIOT KpeM-
HEA). B 3eMHO# Kope CHIMKATHL CO-

CTABIAT CaMyl KDYOHYI TDYIIy
Cpei# MEHEDPAaJoB; K HAM IIpHHaJIe-
JKaT IIOJNEBEI@ INIATHI, CIIOAEI, POro-
Bble OGMaHKHA, OTHPOKCEHHI, KAOJIHHO-
Bble MEHEDAJsl # AP.

Cuxa BEO B — FOpPEEE IOPOJEI, KO-
TOpHIe, HE3aBHCHMO CT COCTaBa X
IPONCXOKACHAS, XapaKTepH3yoTCcH
TOHKOCJIOHCTHIM CIOMKeEMeM H obia-
[AI0T XOPOIIO BHIPAKEHHOH CIAHIe-
BaTOCTHIO, TO €CTH CHOCOOHOCTHIO Pas-
NelATsCA Ha 0OoNee WIH MeHee TOH-
KHWe, INIOCKWe NapajulellbHBIE CIOR
HAM ILIACTHHBI; MOTYT IPOHCXONHTH
I3 OCAf0YHBIX W K3 MarMaTHIeCKHX
HOPOJ, HyTeM MeTaMOppHIaMa.

Cixio fa— rpynma CHOMKHEIX [0
COCTaBy MHHEDAJOB: AIIOMOCHIAKA-
TOB IMelxodelf, Marmmsa 7 jKejesa. Xa-
p4aKTepHAS CHOCOOHOCTH  CIIONEI —
pacIiemIAThECA Ha OYeHHb TOHKHe IJla-
cTuHKE, I'IaBHelmme caiofgel: Genas
GIIOfla, HIX MYCKOBHT,— IOpo-
3pavHasd, cBeTIasd, KaTmeBas; 4epHAA,
mnm 0% 0 TH T, IPOCBETHBAIOMAA J0
HEeIPO3PavHOil, Goratas jJKene3oM &
MarEmeM. BeTpewalores KpHcTamna-
MH HHOIA O4YeHb KDPYIHEIX pasMe-
poB. IleEHHIH 5IeKTPON30;IANAORHEbI
MaTreprad.

CriofgaEo#d caoaHeNO—caal-
meBaTasg rOpHAs IOPOid, COCTOAINAR
IIIaBHBIM 06pa3oM H3 CIIOAEl M KBap-
Oa ¢ HeOOMBIIAM KOJIAYecTBOM IIOJIe-
BOrO Immara.

CMaparg— crapmEHOE
HOE H3yMpyja.

ConroHYAK — m09Ba, IPOHHTAH-
Has COJAMHI HACTOIBKO, ITO OT KOPO-
9eK HJIFM KpPHCTAIHKOB COoled OHa
OKpammBaeTca B Oelnl# mBerT.

CoddmoHS — ByIKAHAIECKHE
ra3oBEle CTPYH, COfepsRaIIEe CepoBO-
JOPOX H YIJIEKHCJIOTY, a TAKMKe B He-
OOIBIIOM KOJHYECTBE — aMMHAK X
veran. Hamboiee wusBecTHBIe COg-

Ha3Ba-
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¢morsr Haxoparca B Tockame (Mra-
nma). B mEmx copepmmrea GopHaS
KHCJIOTa, KOTODYI H3BJIEKAOT NI
IPOMBIMIIIeEEHIX meneil. ITap coddmo-
HOB HCIIONB3YOTCS [iIA OTOIJIeHHA.
CneXKTpalbHEBH amAIA3 —
MOTOJT, OLDEeNIeHAS XAMIISCKOTO €O~
CTaBa KAKOTO-THGO CJIOKHOIO BEIecT-
B II0 M3YYEHAIO CIEKTPA STOTO BEIle-
crtBa. Merog OTamYaeTCA BHICOKOM
9YBCTBHETEIBHOCTBHIO.
CoexTpoCKOII-— IpubOp MAIA
HN3YYEHASA ONTHIECKHEX CIEKTPOB.
CramxarMuTsl — HaTe9HHEe 006-
PasOBaHUA HA AHE IOA3€MHEIX HeIep
HId rajiepeif, o6pasyeMble Iafaloma-
ME ¢BepXy KaIllIAME BOTHI, HACHIIEH-
HO# kKapOomaTamm. HapamumsaioTcs
IDOCTeIeHHO OT II0Ja IemepH BBepX.
CTajaKTHTH —HATeYHEe Mac-
CH KaJbIHTA H JADPYIrEX MEHEPAJIOB
OEIRHAPOOGPasHOX (PopMEl (IOFOG-
HEIE COCYABKAM IbJa), CIIyCKaloIme-
¢d ¢ IOTONKOB ® BepXHEH dHacTm
CTeH IOM3eMHHIX Iemep W rajepei
B H3BECTHAKOBEIX IIOPOJaX.
Craxnsn— Oonee mim MeHee KOB-
KEA CIIaB YTIePOXHCTOTO jKede3a ¢
DasIMYEGIMA XAMAYECKAME DIIeMEeH-
TaMH.
Cru6GEEY, CM. AHTEMOHHT.
ChanepHT Wim MEBEKOBASNA
0 6GMaH K a,— MEHODAJ KenToro, 6y-
PO-KpACHOT0, 8€I€HOr0 B YePHOTO IBe-
TOB ¢ ajMasHEIM OieckoMm. CoemmHe-
HHE MIEKA ¥ CODHL
NobriBaeTcss [y IONYYeHHS LHH-
xa. HasBam o0MamKOif mOTOMY, ITO,
DOXOfs 9acTO HA CBHHIOBHIE OlecK,
OH HE COfiepKAT, ONHAKO, CBHHIA.
CihamepdT TPOECXORHUT OT IPEIECKOTO
cioBa «cdanepocy — «0OMaHIABHIAY.
Cymepdocdar — MzHepaIb-
HOe yRoOpemEme, OpefCcTaBILAIONIee
cMeCh IJaBHEIM 06pasoM CepHOKHC-
J0TO0 Kajpmusa u Kmeaoro gocgopro-

k@cuoro Kauabmus. Cymepdocdar —
HamGoNee PpACIPOCTPAHEHHO® YMO-
GpeHne.

CyppMgHOH
AHTHMOHHUT.

T aq K — CHIEKAT MarHdAd, OGUH
W3 CaMBIX MATKAX MEHEDPAJOB, IBET
copeOpmcTO-OeiElif, 36I6HOBATHI &
JKENTOBATHIA, XapaKTePeH IKEPHEIR
61eCK ¢ MePIaMyTPOBEIM OTIMBOM, Ha
Omynb JKEPEH.

VoorpebGasierca B BEAE IOPOINKA, B
KauecTBe THTHeHWYOCKOH I PHCHIIKE
¥ HAUOIHHUTEIs B pE3HHOBOH, OY-
MayKHOH, KPacOYHOH H JPYTEX OTpac-
JIAX OPOMBIOLIEHHOCTHW; B IJIOTHOM
BHJe — B BHfe ILIAT, KaK OrHe- B
KHCIOTOYHOPHEI MaTepHanx ¥ Kak
aneRTpou3oasaTop. IlimoTHAA pasHO-
BHJHOCTE HA3HIBAETCA CTEATHT,
IIE K E PO BHEK.

TeXKTOHHUKa— OTAEA TeONOrHH,
33HAMAOINAACA W3y4eHWEM 3ajera-
HAA TOJI TOPHBIX IIOPORK H pa3idd-
HEIX HapyIeHWH B WX 3alleTaHOM.

T e KTHTEH — HoGONRIMAE KYCKE
OITaBJIEHHOTO CTEKIa, HalfieHHEle BO
MHOTHX MecTax 3emEOro mapa. IIpo-
WCXOJK/eHN® TEeKTHTOB JI0 HACTOAIIe-
I0 BpeMeHH He HNOIYYAIO HOJHOTO
o0bsacreEnA. HeKoTOpHle cIMTaloT HX
METEeODHTAME.

TeTpasAp— 4UYeTHPEeXTPAHHAK,
Bce deTHpe IDAaEA KOTOPOTO Tpe-
YTOIBLHEAKE.

TrarpoBH & I JI a3 — JKeITo-
Gypeii, GypoBaTO-uepHEIA KBAPI C 30-
JOTHCTHIM OTIEBOM OT BKIIOYeHHER
BOJIOKOH DOrOBO# 0OMaHKH.

TETAEHECTHE JKelIe3HAK,
CM. AAIBME HHAT.

T o1y 0ad — XAMAIECKOE COEfHHE-
HHEe, MOJyJaeMoe M3 KaMeHHOYTOJb-
HOH CMOJIHI B ra30B KOKCOBBIX ODedeil.
OCHOBHO® CHIpBE [ IPOH3BOLCTBA
CaxXapWHA; OPUMEHSETCA B IPOM3BON-

Gmecr, M.
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ctBe Kpacmreiell. HuTposammeMm TO-
JyoJda IOJYJaloT TPOTHI — OfHO U3
BaskEEMMAX B3PHIBUATEIX BEIECTB.

T o m a 3 — IPo3pavHEIl, IPOCBETH-
BalOmMAll A HEIPO3PavHEIA MEEEDAI,
0ecIBeTHEIH, BHEHO-KEJTHIH, 3eJeH0-
BaTEIA, royGo, PO3OBEIA ¢ CHIBHEIM
CTOKIABHEIM OieckoM. XMMAYECKH —
(propocunmKaT amdioMmEEA. Ero mpo-
3pagEble IPEKpPacHO O00pPAa30BAHHEIE
KPHECTAJLIE HCHOIB3YIOTCA KaK Aparo-
OeHHAEI KaMeHb. Ha ¥Ypane ero Ha-
3BIBAIOT T A K EJI0BECOM.

Tomouxk a— omopa, NOAUATHH-
9eK W3 MH@Hepasia OOJbIION TBEpHO-
CTH, IJIaBHBIM 00pasoM m3 pyGHHEA
(IIpEpORNEOr0 MW  CHHTETHIECKOIO).
YoorpebisieTcs B MeXaHE3MaX BHICO-
Ko ToumOcTH. Ha TOmOURax ymep-
JKEBAIOTCA OBICTPO  BpPAIIAOMHEECs
9acTe. IIpEMEpPOM TOIOYEK ABIAIOT-
csI KaMHE B 9acaxX.

TypaE®T— pefKHAH, OIMBKOBO-
3€JIeHOTO IBeTa, MHHEpPajd, COCTOs-
muit 73 MefEm E BaHAA®A; o0pasyer-
<A B 30He II0OBePXHOCTHOI'O BEIBETPH-
BAaHEA HEKOTODEIX MECTODOKIEHHM.

TypbGomeramgep— MammHa
IS OXJIaMKAeHHs Tasa IIyTeM ero pac-
IIAPeHnsd, ¢ HCHONb30BAHAEM TypOH-
e JlpmMeHsAeTcs [isA HONyYeHHSA
KHCJIOpO#a H® JApYyrax TasoB HU3
BO3LyXa.

TypMalnmE—MEHEPAN OYeHH
<CJIOKHOTO I M3MEHYHBOIO COCTaBA —
amoMo-bopocmiumrar. I{ser  upes-
BHUA#HO pa3HOOGpaseH. MMeer =He-
CKONBKO pasEoBHAHOCTed. Ilpmmens-
©TCA KaK IParoneHEHH KaMeHb H Kak
TEPMO- H Ibe303IeKTPAYECKOe CHIpbe.

Typ ByIrRaBERYeCcKE i (ain
HaCTOAMuUI) — HOpofa, IpeAcTaB-
agomas co60f CIpecCOBAaHHBIA BYI-
Kammyeckmil memen. I[BeT oT ceposa-
TOr0, HEKHO-(HOIETOBOrO [0 dep-
HOTO.

YBapoBHET — KaIbIUEBO-XPO-
MHECTEIZ IpaHAT H3YMPYHHO-3€IEHOrC
BeTa.

Vroas HCKODAeMEH i — mpesi-
crasisger co6o# IPOXYKT HOCTeHeH-
HOTO W3MEHEHHs B Te4eHHe I'e0JOTH-
YOeCKMX HEPHOA0B OOMBIIAX CKOLJIE-
"Hii Pa3HOr0 POja OPraEMYECKAX OC-
TATKOB, TIaBHLIM 00pa30M PaCTHTENb-
HEIX. BeTpeuaerca B IIaCTOBOM 3alle-
TaENd, HepeciamBasch ¢ T[IHHAMH,
MecYaHNKAMHE M JPYTEMH HDOPOJAMH.
MomgocTs IIACTOB KoaebieTcs OT
Dojgedl CaHETEMeTpa [0 HECKOJIBKAX
MeTpoB. Pasnm4aoT: aETpPAamHAT,
KaMeHHHBH yroas m 6ypuii
YyIouasb.

YIBRTPAaOCHOBHEBE IODO-
I Bl —IOPOAEL, 0CO0GHHO («yIBTpay—
«CBepX MepEI») OoraTble TAaKEMu Me-
TalnaM#® (OCHOBAHHAMHI), KakK Mar-
HEH, KaIbOHA B 3aKHCH KeIesa; Cco-
JepaT 45% KpeMHEBO# KHCJIOTEHL
Bce 0HE OTIMYAIOTCA TEMHEBIM (3eie-
HEIM HJH YePHBIM) IIBETOM, TsKeH,
00pasyoTca W3 PACIIABOB H CAMBIX
fonpbmax ruy6EHEAX 36MHON KOpHL.

@®eEaKnT — APKO-BEHHO-KEI-
THIA, AEOTAA GIeHO-PO30BO-KPACHEIH,
OpO3padYHEi [0 HOXYIPO3PAaIHOTO
MEUHEpPal — CHIAKAT GepHilius.

OIWOpPHET, WIA DOJaBHKO-
BHA WO aT,— MEHepaJ, O00IbIIel
YacThI0 OKPAImIeHHHIA B pasiHYEBIEe
OTTEHKH (DHOJIETOBOTO, 3€JeHOTO, CH-
HEero, Ceporo IBeTa €O CTeKIAHHBIM
07eCKOM; IO XHMHYECKOMY COCTa-
BY — ()TOPHCTHI# Kauxpmumi. Ymorpel-
JfeTcA B MeTALIYPrEE Kark (paroc
(unaBeHB), HDOHHIKAIOMMAI TeMImepa-
TYypy LIABIEHAS METANIOB, B XHMHO-
YeCKOH TPOMHIIIEHEHOCTA s IOIY-
9eHAA [IaBEKOBOX KHCIOTHL, MIA
OPONMTKE INNajl, B KepaMHKe, CTe-
KOJBbHOM Hpom3BofcTBe. IIpo3pagunsie
KPHECTAINEL yOOTPeGIA0TCS B OOTH-
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Ke I Ha3HBAKTCA ONTHIECKAM (II00-
pmroM. Boxee KpacmBhle 06pasmsl
TIYT Kak MOAeJOYHBIH MaTepmal. Pas-
HOBHAHOCT: (MIIOOPATA 3EMIHCTOLO
BHJAa pO30BAaTO-PHOIETOBOTO I(BETA
HOCHT Ha3BaHHe DPATOBKHT a.

@ 110 ¢ — MEHEEPATbHELIE BEMECTBA,
nprbaBisgeMble K pyfge AIs TOTO, 4TO-
Obl pyfa Jierde IIABANACH W OTHENA-
J1a MeTailI OT pachiaBleEHOH IycToi
mopopel (mmmaka). ®dmiocaMm MOryT
OBITH KBApH, H3BECTHAK, (QIIOOPAT H
Apyrue MEHEDAJHl B HOPOMEL

®opaMrEEEQe p B — mpocreil-
ImEe ONHOKJIETOYHEIE JKEBOTHEIE, C
paKoBEHO#, obpasoBaEHON Gosbmeit
qactelo w3 (CaCO; (yrmermcaoro
KaJIbIAs), BCTPEYAIOTCA B 0CAHOYHEIX
MOPCKEX OTJIOKEHHAX BCEX TeO0JIOTH-
YeCKHEX LEPHOMOB; HOKOTODEe (opa-
MEEEQEDPH HMeI0T 3HA4YeHHe A Ol-
PefeleHHs FeOIOTHIECKOr0 BO3pPAcCTa
TOPOf.

@ocdarTs — coenuEeHEs  (oC-
Popa ¢ pasIHYHEIME MeTaiiaMA. B
IPEPOSHEIX YCIOBEAX dHale BCEro
BCTPEUAIOTCA COSNUHHEHHS ¢ KaIbLd-
eM m (ropoM: amatuT, (HocdopHT.

DocdoprET — pA3ZHOBHLHOCTH
MpHepaJla amaTHTa O0CafK0YHO-
OpraHOTeHHOT0 IIPOHCXOMAeHHs. Ilo
BHAY 9TO KOHKDEIHH, YePeIKOBHAHEIE
WM DIaPOBHAHEE, C PASHAIBHO-TyId-
CTHIM cloxeHmeM. Ecam mpmmeceid
[MHE A W3BeCTHAKA HEMHOTO, TO fB-
JfeTcd NEeHHHM MZHEepPAaJbHBIM YHO-
OpeHEmEM.

OyapryprTi — Heboabmze,
TOMIEHOE B majem, TpyGouxwm, oOpa-
30BaBIIMECH B IECKAX IyTeM BBUKE-
TaHHEA WA COEKAHHA WX JJeKTpHde-
CKHAM paspafioM MOJHOH.

Xammep o0 H— MAHEPAd BCEBO3-
MOKHBIX I[BETOB, IIPeCTABIAIOIAI
CKPHITO-KPHCTANIAIECKYI0 BOJOKHE-
CTy0 PasHOBAJHOCTH KBapma. Berpe-

9YaeTcsA B BHJE JKEJIBAKOB M HATEIHEIX
dopm. Ilomynpospadwssidl, IpPOCBETH-
BaoOIui. Yoorpebiserca MiIA TEXHHE-
4YeCKHUX H3MeNWH, a TakKe Kak IOIY-
AParoneBHHA W IOAeN0YHEIA KAMEHb.

IonocaTsie ero pasHOBHIHOCTH HA-
3BIBAIOT 4T 4TO M.

XanlbKOOEDHET — WIH  Mel-
HEI KOIYe[aH, B30JI0THCTO-JKEITHIT
MEHepal, cojepamuit 359% Memm,
35% cepsl @ 309 mxemesa. OmgEa m3
ITaBEEHIAX MENHBIX DY,

X1 0pHTH — MAHEPANH, Ipef-
cTaBigiomue coboil BOJHEIE AIIOMO-
CHIMKATHl MAarsds, B KOTODPBIX 94acCTh
OKHCH MarfsWs ® TJIXHO3eMa 3aMeHe-
Ha OKHCIAMH j3Keje3a; MBeT 3eJeHbIH
Pa3HBIX OTTEHKOB JI0 YePHOTO; B XJIO-
PHTHI dalle BCEro IepexXOisaT OMOTH-
THl, POTOBHIe OOMAaHKH, IHPOKCEHEL
MnEepaix, Homo6HO ciaiofe, ILIACTHH-
9gaThIf, OTAXIAETCA OT IOCHeTHeH OT-
CYTCTBHEM YHDPYILOCTH.

Xpusobepuad— Ipo3pavHLi
3€JI€HOr0 IIBeTa MEHEpad, B COCTAaB
KOTOPOT0 BXOJAT GEePHIIIANR A allOMHA-
HEH ¢ HEKOTOPOW TIPHMECHI0 Kejiesa
z mHOTma xpoma (BeAlO,). Pemrmit
[ParomeHHHA KaMeHB. («Xpm30cH—
«30JI0THCTEHIIY, «Bepmanocy— «Ge-
PHILIY).

XpoOMEDPOBaHHEASA CTAalb—
CTaJb, HOKpEITass XpoMoM. OTamdgaer-
¢A OIPOYHOCTHI0 TOBEPXHOCTH W CTOM-
KOCTBIO IPOTHB XHMUIECKOTO BO3Mel-
CTBHA.

XpOMHAT, HIA XPOMECTH I
el e3HAK— TMMOIBH MEHEepan
9epHOTr0 Wim GypoOBaTO-I€PHOTO IBeC-
ra. BerpewaeTcs B IJIOTHBIX W 3€p-
HECTHIX Maccax. Pyjma s moxyde-
HEAS XpOoMa.

Xpycraab TOPHHH min
TroOpHH® XpycTaas— mOpo-
3pauHas DPasHOBHAHOCTH KBapma. B
OpUpOfe BCTpedaeTca B BHIe Ipe-
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KPAcHEIX INECTHTPAEHEIX KPHCTAIIOB.
Voorpebisierca B pafEOTeXHHAKE.

IlexecTHH— MEHEpPAX, Opef-
cTaBIAOMEE Cco00H  CepHOKHCIBIA
crpornmi (SrSO,), kpacmBoro Eebec-
go-rony6oro msera. YmoTpebiasercs
[ IONYIeHHd CTPOHIHEEBHX coieil.

I1 e M 6 HT — IpPOKAJIeHHAs CMeCh
n3BeCTHAKA M rimBel. C BONOH me-
MEHT 3aTBepeBaeT B KpeIKYI0 Ka-
MeHHYyI0 Maccy. VIsroroBisercs B Or-
POMEHBIX KOJMYECTBAX W YmOTpebis-
eTCs IS CTPOHTENBHEIX IeJeil.

IlmaBEpOBaHEE — METON H3-
BIIeYEHHAA 30JI0Ta U3 TOPHEIX MOPOA,.
Ilo aToMy MeTONY TOHKODACHEBLIEH-
HOe B0JI0TO PACTBOPAIOT B BOJHEIX
PacTBOpaxX MEAHUCTOIO KAJIHA.

IIrekpBag OOMAaEHKA, CM.
chanepmrT.

I a X T a —BepTHKANLHAA WIH Ha-
KIOHHAsA IOPHAs BEIpaboTHa G0aBmmX
pasMepoB, EMeIOINasi BBIXOJ Ha IIO-
BEDPXHOCTh H CIY/KAIasA HIA JOOHYH
HoJIe3HOro mcKomaeMmoro. IaxTer fo-
cTAraT MEOTAA riIybmesl B 3000 M
= Goxee.

IleeanmT— HEIPO3PAYHEIA CEPO-
BaTO-KEITOBATOr0 IBETA C JKEPHBIM
O7ecKOM MEHEpanl, IpeACTABILIO-
IME# Boab(PaMOBOKHCIBIA KalubIUH
(CaWO,). Ilox BospeiicTBEEM yabTpa-
(rmoneTOBHIX JNydell CBETHTCH KpacH-
BEIM 3€JIEHOBATO-CHHEM mBeTOM. J[o-
ObIBaeTCA JiA HONYYeHHSA BOIbHpa-
Ma — Baxideiimero pieMeHTa B Me-
TALTypran

Il m x T a — cMechs pyAs! ¢ HEOGXO-
JAMBIMA N00ABKAMH, COCTABICHHAA
10 OIPEefie]leHHOMY pacdeTy H HOCTY-
maomas B Ie9h A BHINJIABKM HaH-
fostee TEETOrO MeTauna.

M nei ¢ 51 — NIMEEEIE ® DOJO-
rge BEIHOCHL Ba PABHWHBI M3 OCPEME-
THIX B HEepeHEeCeHHHX BOMOH FOPHEIX
DOpOA

Il 7 m X — OCTATOK HW3MEJbICHHEIX
MEHEPAJIOB C TSKEJEM YHelIbHBIM
BECOM IOCHEe IPOMEIBKE 30J0TOHOC-
HHX H IIaTHHOHOCHEIX MecKoB. Ilo
OBeTy [eIHTCA HA YePHHIX W CepHIH,
B B3aBHCEMOCTH OT I{BETa COfepIKa-
mMEXCcA B HEM MHEHEDAJOB.

I o p — coxor9ax, 00pasoBaBmInii-
¢g Ha MecTe BBICOXIIEr0 03epa,
C fACHO BHIpasKeHHOH# GeperoBo# mum-
HHOeH.

IMMrTonsHES — ropHE3OHTAIbHASA
maz c7ab0 HAKIOHHAS rOPHAA BEIpa-
60TKa, OHAM CBOHM KOHI[OM BBEIXOJsi-
mas Ha HoBepxHOcTH. [lomepedmsie
CeYeHY IITOJHHEM TpaleledfajbHEIe,
OBaJbHEIE WJIA KPYTIJIHe.

Il Ty ¢ — obpasen, Kycox MHEHE-
paia, HepefgKO ¢ IOPOAOH, B KOTOPOI
HAXOXUTCA MUHEPAI.

Iy pd — mernyGokasd BepTHKAIE-
HasA MaxToo0pa3Has BHIPAGOTHA, KO-
TOpas OPOBOJHUTCA [ Pa3BeJKA Me-
CTOPOJKEHEA HONe3HBIX WCKOIae-
MEIX.

9B KJa3— 04eHb pEeNKAHA, Ipo-
3pauEH# roay6od @WiIm romyGoBaTo-
3eJIeHR MEEODAN N3 IPYNOE CHIA-
KaToB, II0 COCTABY OYEHHL OJIM3KEH
K Gepmiury. KpacuBrii camonBer.

dIeKTpPOCKOI— upubop [ua
ofHapy/KeEES HiIE IPyGoro msmepe-

HES 9IEKTPHYECKOTO HANPAKEHHsS
MeJKLY [BYMS TOIaMH.
dMaEanmmsa — rasooGpasHule

OPONYKTHl pacmafia pPagHmOaKTHBHEIX
9IIEMEHTOB.

dpa TeoJOTEIEeCKasd—ca-
Masg KpPyIHAad eIMHNNA BPeMeHH TIeo-
JOTA9IECKOH XPOHOIOTHEH, COOTBETCT-
ByOIIaA reosormieckoi rpynme. Paz-
Im9al0T YeTHIpe 3PHI apxecKyio, Ha-
JIe030MCKYI0, ME3030MCKYI0 M KailHO-
30HCKYIO.

s Tapp— mcromaeMas  cMoaa
XBOHHEBIX JepeBbeB NpPeHMYINecTBeH-
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H0 TPETHYHOTO IepHOfia, SaTBEPHAesB-
maA B WIOTHYI0 Maccy. Ilser or MO-
JI0YHOT0, MEJOBO-3KeNTOro, Gyporo Ko
TEeMHO-OPAHKEBOT0 H KpPacHOBATOTO.
XpymoK, HO JIeTKO 00TaumBaeTcsi H
gommpyeTca. ['OpET ¢ apoMaTHIeCKEM
3zamaxoM. IlpmMeHseTca B XmMHTe-
CKO HPOMEINLIEHEHOCTH, B BIEKTPO-
TOXHUKEe W KaK IDONENOYHHIA KaMeHB.

1 m M a — pasHOBAJHEOCTL MHHEPa-
Ja XalXIOoeJgoHa ¢ OOJIPIMHAM KO-
JIM9eCTBOM IpHEMecei, B BENE TOHKO-
PACCeAHHOTO KpACAINEr0 BeIIecTBa.
Berpegaercsa B 60IpIAX CKONIIEHHAX.
IIpodEOCTh W TBEPAOCTH AMMEI, Kpa-
coTa I pasHooGpasme ee OTTEHKOB CO-
3JAI0T TeXHHIECKYIO0 M XYHOKECTBOH-
HYIO IeHHOCTh 3TOr0 KaMHA.
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Hazaresnerso ArajieMun
nay CCCP Bunyckaer
emme /B¢ KHECH aKajiemi-
ra A, E. Mepcmaua.

B waure «3AHUMA-
TEJBHAA MUHEP
JIOT'Mfly mnepen umrare-
neM OKHBAET, KA3aI0Ch
ObI, MEPTBHIH MUD HAMES .
Yaiexareanno, aBTOp
paccraspigaeT 00 meTO-
puE KaMmHe#d JSemim, of
HX KU3HH, 00 IX mamerre-
HAAX B CHOMHOM TEUYSHHH
ABAEeNHH mpHpogn. On
HOKA3HBAET pOAEL 4Hemo-
BeKa B 3THX H3MEHEHHX
A UpeBpameHAAX, pac-
CHa3LBaeT 0 TOM, KAK
pa3sHBle MmHEPaNsl Cay-
mar gemomexy. Ornens-
Raf TIAaBa  MOCBAINEHA
JPaTOleHHEIM ¥ TeXHH9e-
ckaM KamMaam, Huura sa-
RandnBaerca obpamenneM
K MOJIO/IEIM MEHEDATOraM-
mo0ETeNAM, B KOTOPOM
Jausl COBETH, Kak coOH-
PaTh ® ONpPEAeNATh M-
HepaiLl, KaK HCKATH TO-
JIe3HLIe MCKOMAeMbIe.

B xmure «[IYTEME-
CTBHA 3A HAMHEM)
A. E. @epcman pac-
CHABBIBAGT O CBOHX MHO-

HHEX  9KCHeIH-

B meli noBectByen-
¢ 0 OPOryTHAX T JKC-
xypenax asropa no Hpsi-
My, NpoOyIWBIIEX B HeM
¢ JIBTCKEX 7IeT JMI000BL K
HPHDPOJIe H KaMHI0; 0 uep-
BOM  CAMOCTOATENLHOM
HYTemecTsHH  MOJOAOTO
yuemoro B Monronmo;
VBIEKATeNLED  OHECAHS!
HAYYHE® 9KCHEININN aB-
Topa Ha ¥ pan, Hoabekmi
noayoerpos, B CpemHion
Asmio. [lokaszano, HKak
OTBIEYSHHEI WHTEpEC K
KAMHI0 HOCTENeHHO Hepe-
XOIET B CIpeMJeHHE K
3YHEeHHIO  IPOM3BOJE-
TENLHRIX CHA  CTPAHEH.
ABTOp BHCTYDAeT Xak
ONEITHEIH — IyTeIlecTBeH-
HEK, Teorpad), HCCIEHO-
BATENTL MaJI0 W3YUSHHBIX
paiiopos Hamell CTpaHbl
H KaK 3aMedaTe]bHEIH
PacCKA3IAK.

Hena 14 py6. 60 x,
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Aragemns A, I.
DepeMan - B bIIATON{H i~
CHA COBETCKUN MIHepa-
0T, TEOXUMHK, Teo-
rpad W NyTemecTBes-
HUK — MHUPOKO H3Be-
CTEeH YmTaTeNaM. ITOH
U3BECTHOCTH CIHOCO0-
crBOBaJM Graecramue
HAYYHO - MOIyJIAPHEE
NPOU3BENEeRN YUeHO-
ro, OGAEM 13 KOTOPHIX
apasgerca «3AHWMMA-
TEJEHAH TEOXH-
MW A».

B sroit xaure A. E.
(Mepeman  paccKaswbi-
BAEeT 0 CBORH MHOTO-
metHeir pabote wmag
cO3[aHmeM HOBOW BeT-
B TEONOTHIeCcKOl Hay -
KU — IeoXuMum, uay-
gajoIeil NCTOPHI XH-
MHYECKHX BIIEMEHTOB B
3eMHOH KOpe B MHPO-
BIAHVE B IEJOM, Xu-
MUYECKYI0 JKH3HL Ha-
mieit nuasers. B xam-
re YBIGKATEJIBHO OIN-
CAHBl CTPAHCTBOBAHNUA
XNMHYECKAX 3JeMeH-
TOB B SeMHOI KO-
pe, O0coBeHHOCTH Ka-
HJIOro U3 HOEX, METO-
puA  UCHOJIL3OBAHHEA
HX YEIOBEKOM.

Jra kEAra —0aecTH-
mWaa WLIocTpannEd K
cTpaEniaM yeeOHUKOB
xumuAd, QU3nKm, reo-
gornn. Ona BH3LIBAET
y uATaTensd KuBok HH-
Tepec K 9THM HAY-
KaM, CTpPeMJIeHHe pa3-
rafaTh eme He pac-
KPBITHE TANEEL 3eMJIH.




