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V3 ucropuu aamMasoB

Hcropm anMasa, KakK JAparoueHHOro
KaMHfl, HQUMHAeTCd B TEMHBIX J1abu-

puHTax raydoxkoro npouworo. Hamm
NpeaKH, BepOSITHO, NMO3HAKOMHJINCH C HUM ellle B 3M0Xy NepBbIX
OTKPHITHH, TaKHX, KaK H300peTeHHe .NyKa, CTPes, JOAKH, IJH-
HSHOT'O KYBIUMHA M JPYTHX, HEe MeHee 3HaMeHaTeNbHbIX Mpej-
METOB.

CrapuHHBle JIereHIbl, JAPEBHHe NHCbMEHa, apXeoJIOTHYecKue PAaCKONKH
paccKasbiBalOT O TOM, YTO YKe OKOJO NMATH THICAY JIeT Ha3al, Ha 3ape pa-
60BJ1a e/ IbYECKOTO CTPOS a/JMa3 NPHMEHSIC B KadecTBe ykpauieHui. O riay-
6GoKOll APEBHOCTH HAXONOK a/jMa3a CBHAETENbCTBYET M €ro Ha3BaHMe, NPOHUC-
Xogsiulee OT apaGCKOro CJoBa <«afaMac» — HenoGeAHMbli, HEeCOKPYLIMMbIH 1
CTOJb e [APEBHEBOCTOYHOE NPOHCXOMKIEHHe Ha3BaHMA BECOBOM MephHl ajMa-
3a — Kapara, paBHoil omHoil naro#i rpamMa. [lourm 3a nBe THICAYM JeT A0
Hallero BpeMeHH AIOAH HAaYUYHJIHCh O6TayMBaThb a/Ma3 €ro K€ MNblJIbI0 M Med-
KUMH ockoskaMH. Takoft MCKYCCTBEHHO OrpaHeHKbIHi ajMa3 JaeT JVUILYI0 <«Hr-
py» CBeTa, 4acTO BBHINIALHT OKDYXEHHHIM PajlyXHbIM CHSHHEM H HasblBaeTCd
6pHIHAHTOM.

Bnaots 1o XVIII Bexa OCHOBHBIM NOCTaBUIMKOM aJMa30B Gbiia HHaus.
W3 310t CKa30UHON CTpaHbl B COKPOBHLIHUUBI Goraueil Bcero Mupa MoCTynaiu
KpyNHble KaMHH Ppa3jHyHOA BOABI MAM nBeTa. MHOrHe M3 HHX HMEIOT CBOH
coOCTBeHHWble HMEHA H WMCTOPUH, Hepelko GoJiee Tparuyeckue u Goratele npu-
KJIOUEHHAMH, YeM H3MBIULJIGHHA CaMblX BblAAlOUUXCT (DaHTacToB.

K uncny Takux 3HaMeHHTHIX alMa30B OTHOCHTCA Becsuwnii 88,7 kapara
«Illax», kortopniit xpanutrca B IlocymapcTBeHHolt cokpoumiHHIle CoBeTcKoro
Coiwosa. On 6ui1 Haigen B Minaun B 1591 r.,, moatopacTa JieT HaXOAWJICH BO
Bnagennn Beaukux Morosos, B 1739 r. 3THM KaMHeM 3aBJajeBaer wax
Hazaup ¥ yBosur ero B Ilepcuio. Hakoreu, B 1829 r. anma3s romapaer B Poc-
€HI0 B KauecTBe Bo3MellleHusi 3a y6uitctBo A, C. I'puboemoBa. Llena xamns,
no MHeHulo npasuteneit Ilepcuy, okynaja cMepTh BHIZAIOLLETOCS PYCCKOTO
nHcaTels h AMIJIOMaTa.

Cawmulit KpynHelf n3 HailfenHolx B MHAMM anMa30B H3BeCTeH NOJ HasBa-
uuem «Opaos». Ero Bec mo orpanku onpenensercs npumepHo B 400 xapaTos,
a B BHAe Gpuannanra —B 194,8 kapara. DTOT BCeMHPHO H3BeCTHHIl Aparo-
HeHHb KaMenb Gbi Hafigen B loaxonae (Muama) B Havane XVII croserus
4 NocNe OrpaHKH Noayuwma HasBauue «Ilepuanyp» (Mope ceera). AkameMux
A. E. ®epcman, uccnenosasmuii GpHIIMAHT, NpefnofaraeT, 4TO Ha3BaHHe
«Bensikuii Moros» Takke CBS3aHO ¢ 3THM KamHeM. B mncropun «Jlepuamypa»
uan «Beankoro Morosia» MHOroe NOKPHITO MpakoM HeuaBecTHocTH. B 1738 r.
«Ilepuanyp» crasn ykpaiuenuem TpoHa maxa Hanupa, a B 1773 r. on nona-
naer B Ilerep6ypr, rre I'puropuit Opnos Bpyuaer Gpunnuant Exarepune II.
C sToro BpeMeHH oH Ha3sbiBaeTcs «OpnoB», B HacTosimee Bpemst TOT 3aMeua-
TeJbHBI GpuaJMaHT xpaHuTcs B TOCYHapCTBEeHHOH COKPOBHIIHMUE Halielf
CTPaHbl,



Cambiii GoJapwoii B MHpe aiMa3 — «Kyuaauman» 6uin Hafigen B 1905 .
B IOxHO# AdpHke, Becun oH K0 orpankd 3025 xapartos, uan 605 2 (no nau-
ueim M, H. Illadpanosckoro, 3106 xapatoB). Mz storo kpynHoro 06JoMKa
BIIOCJIEACTBHH CAJaJH HeCKONbKO GOJIbIIHX OpPHIIHAH10B.

B XVIII Bexke KpymHbiM NMOCTaBUIMKOM aJMa30B CTaHOBHTCH ocTpoB Kanu-
mantan (Bopmeo). 3atém Ha MupoBoil pbiHOK BbIXoAuT DBpasuims, Bciaex sa
Heil AscTpasus u B koHue XIX seka — [Oxnas Adpuka.

o nauana XX CToJIeTHs1 a/Ma3bl HCNOJB30BAJHCh NMOYTH MCKIIOYHTE/ILHO
s TOJTYYeHHs1 GPUMIMAaHTOB M COCTAaBJANM [NPEAMET BaMOTHOrO  JOXOAA.
B 5Toii CBs3M NMpeACTaBAAET HHTepeC pacuer, CAETaHHBI HeMeLKMM Mpocecco-
poM DBaTemaHoM A/ 10BeiMpPHBIX — BaMIOTHHIX KaMHell: a/Ma3bl CTOHMOCTDIO
10 maH. ponnapos MOryT GbITb NepeHeceHbl OJHHM HEJOBEKOM, TOTAA KaK 30-
JI0TO Ha 3Ty CYMMY GydeT BecHTb 12 T.

3a nocaellHHe AECATHJIETHS aqMasbl B CHJAY MX YHHKAJbHBIX (H3MueCKHX
CBOHCTB MOJIYYH/IM CcaMoe LIMPOKOe MPHMEeHeHHe B Pa3JIHUHHIX 006JacTaX npo-
H3BOJCTBa., ITO O6YCJOBHIO OYDHBI POCT MHPOBOH H06bIUM a/IMa3oB W Op-
raHH2alyI0 MX CHHTeTHYECKOro NpPOM3BOACTBA B NPOMBILIIEHHHX MacluTabax,

PocT N06GHYH €CTECTBEHHLIX ajMa30B B Ka[HTa/IMCTHYECKHX CTpaHax xa-
paxkTepu3yercs CaeAyOLUMH TaHHLIMH.

B 1914 r, 6610 no6HTO OKOJIO 5 THIC. KapaToB, B 1929 r. mo6biua anma-
30B coctaBusia 7500 Tthic, kapatoB, B 1940 r. oHa Bospocna go 14283 tmic.,
B 1960 r.— o 26700 Thic., a B 1963 r. cocraBusna 30700 TeIC, KapaToB.

ITpon3BoACTBO HCKYCCTBEHHRIX aJMa30B, X0 Kopua 50-x rojoB He BH-
XOAHMBLIEE 33 CTEHHl HCCJEAOBaTeNbCKHX JabopaTopHil, yxKe B cepeluHe
60-x rozoB mnpeBbicusio 10 MJIH. KapaToB H HUMeeT YETKD BHIPAXKEHHYI0 TeHs
JeBLHIO AaJbHefluero pocra.

Bnepsble anmasn B pocchinsix peku Buaoit Gwim Hafigenst I, X. daijin-
wteitHoM B 1949 r., HO 3HaMeHaTe/NbLHON JaTOM B HCTOPHH aaMa30Ao0G6hHIBAIO-
wei npomeliierHoctH Coserckoro Colosza caeayer cuurtath 1954 r., Korza
6Ghia OTKpHITa mepBasg KHMOepAHTOBAs a/JMa30HOCHass TPy6ka SIKyTud, Hae«
3BaHHaA <«3apHuuei»., DTO KpacHBoe HAa3BaHHEe OKa3aJaCh CHMBOJIHYECKHM,
60 3HaMEHOBaJIO HayaJo HAaXOJOK MHOIMX JKeMYVIKHH — TPYGOK B oxepesibe
HblHE BCEMHDHO H3BeCTHOM SIKyTCKOH aJIMa30HOCHOM NPOBUHIIUH.

Hapapy ¢ 6ypHM poctoM ROGHIYM NMPHPOAHHIX afAMa30B B Hauiell crpaHe
YCHeuHo OCYUIeCTBJSETCS B NPOMBILIJIEHHRIX MacliTa6aX HCKYCCTBEHHBIA CHH-
Te3 a/Ma30B, TaKXe HaXOAAWIHX IIMPOKOe NPHMeHeHHe B NPOH3BOACTBE.

Takum o6pa3oM, 3a mnocje[HHe MOJABEKa B «XKH2HH» a/]1Ma3a NPOH3OLIIH
KOpeHHhle, NPHHUHMHAJbLHHE H3MeHeHus. M3 kamHa-cubapuTa, JacKaBliero
NpUYyLIKHBOfi Hrpoft cBera B3opH Goraueif, BOCMETHI NO3TaMu afnMa3 npespa-
THACA B KaMeHb-TpYKeHMK. OH noMoraeT B KpaTuaHuiHe CPokd o6pabarhl-
BaTh caMble TBepPAhle MATepPHa/bl, NO3BOJAET NPOHUKATbH B TIJAYGHHH 3eMHOA
KOpbI, N0JAYy4aTh TOHYAHIWIYI0 NPOBOJIOKY H MHOroe Apyroe

Hexoropble Gusnyeckue
U XUMHYeCKHe CBOMCTBA
aJIMa30B

]‘_Iro Xe npeacrasaser coGofi sToT 3a-
MeyaTesNbHLIi KaMeHb, KaKOBbl  ero

(usnueckue cBoilcTBA H XHMHYECKHH
€oCTaB, B KaKUX J1a6OpaTopuAX NMPHUPOABI OH 3apoJHU/aCA M TAe
ero UCKaTb?
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Ha OOMbIIMHCTBO STHX BOMPOCOB COBpEeMeHWash HayKa NaeT HCuepnbiBaio-
mue oTBeTHl- ANMa3 SB/ISETCH KPHCTAJJIHUECKOH Da3HOBHAHOCTHIO yrJepoaa
H N0 XHMHUECKOMY COCTaBy HuYeM He OTJMYaeTcs oT rpaduta, OfHako B
CBH3H C Pas/HUHAMH B CTPOGHHH KPHCTAJ/VIHYECKON pelIeTKH, 3TH HBOMHHKH
N0 XMMHYECKOMY COCTaBY He HMEIOT HHKAKOrO CXOACTBa MO CBOMM ¢usliye-
CKHM CBOMCTBaM.

pagur — 210 TeMHbl, ¢ MeTajJIHYeCKHM 6NeCKOM, XHDHEIE H IJACTHU-
Hblil MaTepua’n, oGnajaiomuii CNOCOGHOCTBIO JIETKO PaCIIemIAThCA M NpPHJH-
naTh K TBePABIM nOBepXHOCTAM. Takue cBOHcTBa rpadurta 06yCJAOBAHBAIOT
€ro IIHPOKOe MNpHMeHeHHe B KauecTBe CMa3KH, IJIA M3FOTOBJIEHHS OrHeylop-
HOM NOCY.bl, KapaHAaumedl, KPacok H T. N, YAeAbHHH Bec rpadura 2,23, TeM-
nepartypa nsasJeHus 3800—3900°C.

Ipuponubiit rpadgut o6pasyerca B pesy/nbTaTe H3MEHEHMA H NMepeKpHCTasl-
JIH3aLHH OPraHHYECKHX BelleCTB, [VIaBHBIM 06pa3soM KaMeHHBIX VIJeH, NpH
3acTbiBaHMM 60raThIX YIJIEDOAOM MarM, a Takke NMPH B3aUMOJENCTBHH M3BeCT-
HKOB C MPOPBABIIMMCA H3 HeJp 3€MJH MarvaTHueCKuM pacmiaBoM. Hckyc-
CTBEHHBIM NyTeM rpadHT NOY4aloT M3 YrJs, KOTOphIl XOTA M He o6Jajaer
KPUCTANJIHYECKOH CTPYKTYPOiH, HO TaKxe sBjisieTcd ajoTponHoi ! ¢opmoit yr-
Jiepofla U MO NPaBy MOKeT Ha3blBaTbCsl POAHBIM GPATOM eCTeCTBEHMHOTO rpas
¢uta ¥ anmasa.

OT CBOMX CKPOMHBIX M HeB3pauHHX coGpaTbes a/AMa3 OTJHYaeTcs He
TOJIbKO OsecTalledl BHewHOCTblo., OH 3HAuUMTeNbHO TsXKesdee uX. Kpucrasain
anMa30B HMeIOT (OpPMY NpPaBHJIBFHIX MHOFOrPAHHHKOB, CPefH KOTOPHIX mpe-
06/121210T OKTa3Apbl (BOCBMHIDAaHHHKH).

AnMasbl 06bHYHO GHIBAIOT OKpalleHbl B PA3/MuHble OTTEHKM, yalle BCEro
JKeJITOr0 H YepHOro IBeTa C HePAaBHOMEPHHM pacnpefielecHHEM OKPackd B
KaMHe, JIMIIb H3peaKa BCTPeYalOTCA NPO3pauHnie GeClBETHble MJM OKpallieH-
Hbl¢ B DOBHHIEe TroJyGHe, CHHUE W APYrie TOHAa KPUCTAJIB; OHH Ha3biBAIOTCA
10BEJIHDHHIMH  aJIMa3aMH H nocie UVHGOBKH NpPeBpallaloTcs B OPU/IHAHTHL.

B ofmeit Macce fo6biBaeMbIX aJaMa30B A0S TaKHX KPHCTa/UIOB He Npe-
BoilaeT 5—6%, a Bce ocTajbHLE OTHOCATCA K KaTerOPHH TEXHHYECKHX H HC-
NO/IB3YIOTCS B NMPOMBILIIEHHOCTH.

B pe3synbraTe HarpeBa NpU onpefeseHHLIX YCJNOBHAX a/iMa3 CPaBHHTeJb-
HO Jsierko nepexofut B rpacur. Camoil BaxKHOA OTIHYHTENHHON O0COGEHHOCTHIO
anMa3a fABJAETCA ero HempeB3OfJeHHas TBepAOCTb. A/Ma3 — caMmbit TBepAblik
MaTepHasl CpeXH BCero, YTO CO3AaHO NPHPOAOM HJH PYKaMH dvesoBeKa. Eciu
CYAUTb O TBEPAOCTH MO CKODOCTH HCTHDPAHHA WM COMVIHGOBKH BellleCTBa, TO
TBepaocrb anMasa B 1000 pa3 npesbiilaeT TBepAOCTb KpeMHs, B 150 pas —
KOPYHAa M B JeCATKH Da3 Bhillle TBeP.IOCTH CaMbiX NPOYHLIX CIIaBOB, NpH-
MeHSIEMbIX B TeXHHKe. DTHM 3aMeyaTeJbHHM KauecTBOM M ONpeldesslTcs riaB-
HbIM 06pa30M 3HayeHHe H POJb aJMa30B B NPOH3BOJCTBE.

IMpuMeHeHHe apMHPOBAHHBIX 2 a/Ma3aMH HHCTPYMEHTO3 B TODHOH H Me-
Tan1006pabaThiBaloOMIel MPOMBILIJIEHHOCTH DE€3KO YJ/yyllaeT KayecTBO H3je-
Juil, a TJIaBHOe — B JECATKM M COTHH Pa3 MOBHIIIAET NPOH3BOAHUTEILHOCTb TPY-
na. Ilpu GypeHuu CKBaKMH B TBepABIX OKPEMHEHHLIX MOPOAaxX a/jMa3HHl Oyp
B [leCATKH pa3 YBENHYMBAET CKOPOCTb NPOXOAKH MO CPaBHEHHIO C AOJOTaMH
H3 CaMOro TBepAOro cmjasa.

[puMeHenue anMa3HBIX (uAbepoB 3 AJAA MONyyeHHss TOHKOM NPOBOJIOKH
M3 Pas3MYFLIX META/VIOB AaeT HACTONLKO BBICOKYI0 NPOHU3BOAUTE/IBHOCTb, 4TO

1 AnJOTpONHSA— CylleCTBOBaHHE ONHOr0O H TOTO JKe XHMHUECKOro
o/MeMeHTa B BHJE [ABYX HJH HeCKOJIbKHX INPOCTHIX BelecTs; 3TH NOC/AeRHHE
Ha3bLIBAIOTCS AMIOTPONHBIMH GopMaMn wiu Moaudukauusamu. Hanpumep, yr-
Jepoj CYHleCTBYeT B TpPeX a/JIOTPOMHHX ¢opMax — yris, rpadura H ajMasa.

2 ApMMDOBATbH— [OBHIIATH MPOYHOCTh OJHOTO MaTepHana MeXaHH-
4eCKHM COeJHHEHHeM C IPYTHM.

AnMasHble QuaAbepH — NPOCBEPICHHbE aAMa3hl, NPHMeHAEMue B
HPOMBIILJIEHHOCTH,
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CTOHMOCTh CaMHX ajJMa30B M HX 06paGOTKH OKynaeTcs uepe3 HECKOJLKO 4a-
€OB palGoThl.

Ecnu HHCTPYMEHTOM M3 CaMbiX TBepPAHX CIIaBOB MOXHO oGpaGoTaTe
40 nmeranefi w3 MarHHeBoii GpoH3bl, TO a/iMa3sHuil peseu B cocrosHuu o6Gpabo-
TaTh 3 THIC. TaKUX XKe JeTajeil, wiu noutH B 80 pas Goawvwe. Ilpu oGpa-
6orke cnaaBoB C GOJBLIUAM COJAEPXKAHHEM KPEMHHsi STO COOTHOILEHHE BhIpa-
Kaercs yxe Kak 6 k 30 Teic, U MoKasnBaeT, YTO ajIMa3Hulfi pesell MoOKeT
o6pa6oTaTh B 5 ThC. pa3 GoJanlie AeTadeil, ueM pelell, CIHeNaHHbI W3 TBep-
ROTO CIaBa,

OrpoMHeifi 3ppeKT naer npuMeHeHHe a/MasHbIX HHCTPYMEHTOB MpPH 06-
paboTKe TBEpAOro Kayuyka, PasjHuHbBIX MJacTMace, NMPH OGTOYKE TOUHMJLHBIX
H IWJAH(OBAJBHBIX KPYFrOB W3 KOPYHAa M APYTrHX TBEpABIX MaTepHasioB. AaMa3s
CTAHOBHTCSl He3aMEHHMBIM HHCTPYMEHTOM IIDH H3TOTOBJIEHUH NPHOOPOB BLICO-
KO TOYHOCTH, HOO TOJILKO OH MoXeT oOecneunTb TpeGylouU(ylocs 3[eCh 0CO-
6yio riaTeJLHOCTb 06paGOTKH,

IMonyyenue
HUCKYCCTBEHHBIX aJIMa30B

OpOroBH3HA a/Ma30B, HX OrpaHHYeH-

Hble TPUPOAHBIE 3anachl, MOCTOAHHO

BO3pacTaILKil CNpoc — BCe 3TO 3a-
CTaBASJIO YYeHBIX YCHJIEHHO pabGoraTb Haj npoOaeMoil HCKyccT-
BEHHOrO NMOJYYeHHsI aJMa30B.

IMpousBoacTBO HCKYCCTBEHHBIX aJMa30B HMeeT JBOSIKOe 3Ha-
uyenne. [Ipexnue Bcero oHO pellaeT TIaBHYIO 3ajauy oGecneye-
HUS pacTyILMX MOTpeGHOCTeH NpPOMBILLIEHHOCTH B aJMa3HbIX HH-
CTPyMeHTax, posib U 3deKTHBHOCTL NPUMEHEHHS KOTOPHIX TpPY.-
HO NepeOleHHTD.

Hapsapy ¢ 3THM HaKONJIeHHbI OMHT IOJYYeHHS ajiMa3oB B
¢unsnyeckux JnabopaTopHaXx M Ha 3aBojaX, HeCOMHEHHO, MOMO-
JKeT yueHBIM peilldTh NMpobieMy MPOHCXOXJEHHs aliMa30B B ecTe-
CTBEHHBIX YCJOBHAX, B Ja60opaTOpHAX, CO3MaHHBIX CaMOH NpH-
pomoi, Ha Pa3jIHYHLIX Tanax Pa3BHTHA H CTAHOBJEHHS 3eMHOU
KOpBHI.

AHanu3upys MHOFOYHCJEHHbIE ONBITH MO HCKYCCTBEHHOMY
CHHTE3y a/JMa30B, MOXXHO BBIJEJIHTb TPH IVIABHBIX HampaBieHHUS,
0O KOTOPBLIM LM HCC/EN0BaTeH:

1. Kpucrannusauus anMasa M3 pacTsopa yriaepojga B pace
IJaBe MeTaJa.

2. Karanntnueckoe o6pasoBaHHe aama3a H3 rpadmura.

3. [Ipamas nepecTpoiika KPHCTAJNJHYECKOH pelleTKH Trpadm-
Ta B aJIMa3Hylo B CBA3H C KaTaJIUTHUECKHM JHeiCTBHEM MeTaJJja,

IlepBbie NONBITKH MONY4EHHS HCKYCCTBEHRBbIX a/iMa30B AaTupylorcs 1880 r,
KOrja INOTJAHACKOMY YYeHOMY XoHHel0 ylaJjiock MOJNYYHTb HECKOJLKO Med-
KHX KPHCTaJN0B, OnpeleseHHhIX HEKOTOPbIMH cneHaJHCcTaMH Kak HOBag, He

BCTpeyalomascs B NPHPOAE Pa3HOBHAHOCTb aiMa3a. BO3MOXHO, uTO Ha npo-
BeJlcHHe 3THX ONBTOB OKa3a/iH CyUleCTBEHHOe BJHAHHE HCCICAOBAHUA DPyccKas

6



ro yueHora B. H. Kapasuna, nonyuaBuero TBepble M TYromaBKHe BellecTBa
M3 yrJeBO/0poAoSB L.

B wmmpoxo M3BecTHBIX ombiTaX (paHuy3ckoro xumuka A. Myaccana nas
HOJMyYeHHs a/iMa30B HCMOJL30BaJICS YIJEPOA, BbIAEJNABIIUHACA H3 HepeHachl-
LIEHHOTO pacl/iaBa XeJe3a, rpapura, YIJIEKHCTIOTHI M HEKOTOPHX  APYrHX
coennHenuit. B cnenmMasbHOM aBTOKJaBe Takasi CMech HarpeBafiach A0 TeMiie-
patypu 900—1100°C u B Teuenue 2—3 MHHYT HaxoAW/acb NOJ JAaBJjeHUEM
15 roic. arm. Pasmepn mosnyyeHHHX MyaccaHOM KpHCTa/IoB He NpeBbILIATH
0,7 mm, HO HX TOXKJECTBO C aJMa3aMH OCTaeTcs HeJOKa3aHHbIM.

HekoTtophie yueHble NHbiTaJHCh NOJYYHTh a/Ma3sh H3 ra3oo6pasHOro yrie-
poaa nyTeM pa3JoXKeHHs alleTHIeHa B BOJILTOBOH Jyre, YeTHPEXXJIOPHCTOTO
Yriepona Haj aJIOMHHHEM H JPYTHMH COcoGaMH, HO BCe OHH He NA/H XKes
JnateabHoro addexra. Heynaueli OKOHUMIHCH M OMLITH MO NOJYYEHHIO aJMas+
30B M3 yIVif NPH IJABJEHHH NOCJeNHero Mox AaBieHHeM Ao 10—I12 THC, atm

Tlo muenuio cosetckoro yuenoro O. M. JleliayHCKOro, UCKYCCTBEHHBI CHH-
Te3 a/Ma30B BO3MOXKEH NPH TaKHX JaBJeRusiX, KOrjia ajima3s sBJisercs GoJee
ycroiunBoi (asoit, yeM rpaduT, M NpH TaKHX TeMIepaTypax, NpH KOTOPHIX
NPOMCXOAHT MNepecTpoiika KPHCTAaJIHYECKOH pellleTKH rpadHra ¥ ero nepexop
B anMa3. MuHMMaJbHble 3HaYeHHs TeMOePaTyphl W JaBJeHHs, HeOGXORHMble
s obpasoBaHus anMasos, onpenenasiorcs O. M. JlelinyHcKUM COOTBETCTBEHHO
B 1500—1700°C u 50—55 Tbic. arm. DTH TeopeTHyecKMe O6OOGLIEHHS M NPO-
THO3Bl COBETCKOrO YYeHOI'O MOJIYUMJH MOATBepxieHHe B pabGoOTax HCCAeNOBa~
TenbckuX HHcTuTyToB CILA, 3anuMaBlIHMXCA OpOG/IeMOil NMPOH3BOACTBA HCKYCa
CTBEHHBIX a/IMa30B.

B 3apy6GexHOR meuaTd NDPHBOASTCS CPABHHTEJBHO [eTaJbHHE ONHCAHHSA
OPHrMHAJMbHOH KOHCTPYKUMH aBTOKJAaBa JAJA NOJYYeHHs a/Ma30B NPU CTaTH=
4eCcKOM JaBjeHun A0 100 Tthic. arm u npu TaMmepaType 2500° u cooGuraercs
pAll HHTEPECHbIX CBeJleHHA MO TEXHOJNOTHH MCKYCCTBEHHOTO CHHTE3a aJMa30B
Ha npeanpuaTHaX GupMH <«Jl:KeHepas 3/EKTPHKS.

OpuruHa/jbHOe HampaB/leHHe HMeICT HucciefoBaHHsa CTpaHGOPACKOro Has
yuHo-HCC/efoBaTeabckoro uHcTHTyTa (Kaaudopuua), rae asamas mnosyyaor
H3 rpaduTa, HCNOJL3ysA JAaBieHHe, obpa3yemoe B3phBoM. I'pacduT nomemaior
B COCYA C BONOH- M Hajl HHM B3DbIBAaIOT 3apal. B TeueHHe MHKDOCEKYHIBI rpas
¢ur noasepraercs aasseruio B 300 Teic. arm. Ot 5 po 10% rpadura npe<
obpasyercs B a/nMa3hl TOJHKPUCTA/JIHYECKOH CTPYKTYPH, JHaMeTpOM JO
40 muxpoH. Beaytca nanbHeiinine paboThl C LeJbl0 MOJyYeRHss GoJiee KpyMs
HBIX asiMa30B. B [o/naHauu Tak:ke BMeCTO CTaTHYECKOrO AABJIEHHA B IIPO<
lecce CHHTe3a aJMa30B HCMOJb3YeTCs CBEPXBHICOKOE AMHAMHUECKoe HaBJieHHe.
CylwHoCTb npouecta 3aK/IIOYaeTCss B CO3JaHHM TAKOrQ [JaBJeHHS INyTeM Ha«
npasJeHHEIX B3peBoB. OGpasoBaBlIasici B pe3yJ/bTaTe B3pbiBa BOJHA CO CKO-
poctbio o 50 Km/cex HdeficTByeT Ha rpaduT, noMelieHHbli B KOHTeiiHep. M3
KOHTeliHepa BbIGHBAIOTCA a/IMa3HBle KPHCTaJUIb, B KOTOpHe rpaduT HpeoGpas
30BaJicA NMOJ BJIMSHHEM NaBJieHUs H TeMmepaTyphl B3phiBa,

YcTaHOBJIEHO, YTO CKOPOCTh POCTa KPHCTA/UIOB a/iMa3a Pe3KOo YBeJHYHs
BaeTcsl C [MOBBIIIEHHEM TeMmepaTypol H MOXeT JOCTHraTh 1 MM B CeKyHAY.
Hab6nonaercs TakXke BJHsiHHE TeMnepaTypel Ha (OpMy M OKpacky aJjMa3oB.
YeMm Bbllle TeMmmepaTypa cpelbl, TeM CBeTJee OKpacka KPHCTAJJIOB, KOTOphle
NpH 3TOM NMOJYYaloT (OpMY MPABHJBLHBIX OKTa3ApOB.

HckyccTBeHHble a/iMasbl MO CBOMM (DH3HUeCKHM CBOHCTBaM H MeXaHHYe-
CKOl XapaKTepHCTHKe Fe YCTYNnalT ecTeCTBEHHBIM, HO BCe OHHW, KaK NPaBHJO,
3HAUMTEJbHO MeHblle KapaTra, YTO OrpaHHYMBaeT 06/iaCTb WX MNPUMEHEHHS B
TPOMBI (LIJIEHHOCTH.

B mpombilieHHBIX MacliTaGax CHHTeTHYECKHE asiMasbl MPOH3BOAATCS B
CIIA. B Anrauun, HIBeuun, ®panuuu, fAnonnu, IOAP, Benbrun, [osnanauu
u OPI Takke HMeloTCi YCTaHOBKHM IO HCKYCCTBEHHOMY CHRTe3y aJjiMa30B,
HO MaciiTabbl HX NMPOM3BOACTBA HEH3BECTHHI.

He Tak aBHO COBETCKHMM Y4YeRbIMH HalifleHO HOBOe H ODHTHHA/bHOE pe=

U, U Wadbpanosckuir, Anmasel. «Haykas, 1964, crp, 127,



menHe 3a1ayd MCKYCCTBEHHOTO MOJyueHHs aNMa30B, Ha Gaze KOTOpOre B Mo-
cleiHle oAbl B Hameil CTPAaHe OPraHH30BAaHO HX NMPOMbILIIEHHOE NPOH3BOACTBO
B KpPYRIHBIX Macilirabax.

Yecth 3TOrO KpynHefillero OTKpPHLITHs, CHENaHHOTO B cTeHax HHeruryra
¢usuxu Boicokux nasiennii AH CCCP, nprHaanexut Tepoio Coumnanscti-
ueckoro Tpyna, akanemuxy JI. ®. Bepeliaruny u €ro yueHHkaM.

Mut rosopuin yxe, uTo pasraika yc/aoBHA 06pa30BaHYs HCKYCCTBEHHBRIX
a/Ma3oB YCKOPMT pelleHHe NpoGJieMbl reHe3Hca ajMa3oB B 3eMHOil KOpe.

DTO CTAaHOBHTCH OYEBHAHBIM, €CIH Y4eCTh, UTO yMe Tenepb Hayka pac-
nojaraeT HeJbIM PpAAOM BaXKHbIX CBelleHHi, NOJMyueHHbHIX NPH HCKYCCTBEHHOM
CHHTe3e a/IMa30B. K TakuM cBelleHMsIM mnpeXie BCEro OTHOCATCH JaHHble O
BEPXHHX M HHXKFUX Tpelelax TeMmIepaTryphl H [aBJieHHs, ONpefeNsIolHX
TepMOHHAMHYecKHe YC/IOBHSA anMa3oo06pa3oBaHHs. KpoMe Toro, npoH3BOACTBO
HCKYCCTBEHHBIX a/IMa30B TNO3BOJIMJIO HAKONHTb BaXKHble CBelleHHs © pOJH
KaTa/ld3aTopoB, T. €. CTUMYJATOpax npouecca 06pa3oBaHHs M POCTA KPHC-
7aJlI0B.

Onupasice Ha 3TH HOBble JOCTHXKEHHS] (GH3MKH M XHMHM H  CoueTas
HX C YHMKaJIbHBIM MaTepHa/OM IO reOJIOTHH aJ/Ma30B, NOJYYEHHHIM B pe3y/b-
Te u3ydeHHs SIKyTCKO#t aJIMa30ROCHOM NPOBUHLMM, COBETCKHE T[eO0JOTH Npo-
RonxawT paboTaTb Haj pelleHueM npo6JeMbl €CTECTBEHHOrO CHHTe3a  ali«
Ma30B.

B Hamielt cTpaHe Hapsaly c yBeluYeHHeM MOGHIYH a/IMa30B, COBEPLIEHCT-
BOBaHHEM TEXHOJIOTHH HX HM3BJICUEHHS H CTPOHTEJhCTBOM HOBbIX (abpuk 60.b=
man paboTa NpPOBOAMTCH MO MOHCKAM HOBLIX aJMa3HbIX MeCTOPOXKIeHHH.
B >Toif e6G.acTH TakXe HNOCTHTHYTH 3HayHTeJbHble ycnexu. IlosBuauch H
BHEAPAIOTCS HOBble, NPOrPECCHBHbi€ METOHbI BHISIBJIEHHS KHMOEPJHTOBHIX TPy~
60k. PasBeluHKH NpH MNOMCKAaX aJMa30B IUHPOKO NPHMEHSIOT H YMeJO  HMcC-
NOJIL3YIOT pa3jHyHble reodH3HyeckHe MeTOIH. BEISIB/IEHLI NOWCKOBHE KpHTe-
pun, ofJeruaionlie OTKpbiTHEe TPYGOK M aJjMasubix pocchinef. Kaxuweiit rox
APHHOCHT NeCSTKH HOBHIX OTKpbITHil, oforaiiaer pa3BeYHKOB H YYeHHX HO-
BHIMH YHHKAQJbHLIMH MaTepHaJaMH MO TeOJIOrMH KHMGEeDJHTOBHIX MOPOA.

Hayuynoe oGocHoBanHe mnpoGJsieMbl TNPOHCXOMAEHHA a/JMa30B HMeeT OF-
POMHOe 3HaueHHe NpexJe BCEro NS BHISIBJEHHS 3AKOHOMEPHOCTell MPOCTPaH-
€TBEHHOro HMX pasMelteHus. M3BecTHO, uTO BbIfiBJicHHe STHX 3aKOHOMepHOCTed
CNYXHT OCHOBON JJIsi OPraHH3auldK BhICOKO3()(DEKTHBHLIX, IMOHCKOB  HOBBHIX
MeCTOpOXJeHHit anMa3oB. [losToMy BHOJHE eCTeCTBEHHO, 4TO MHOrOYHCIeH-
HHle HCCJIeloBaTe/H, NO Mepe HAKOIVIEHHs HOBHIX JAWRbiX 06 ycaoBusx dOpa«
30BaHHA aJMa30B B 3eMHOH Kope, a TaKxke N0 HCKYCCTBEHHOMY HX H3roTOB-
Jenuio, obpalaloTca K nNpoG/eMe reHesnca ajMasos.

HaxkonJeHHn#l 3KcnepuMeHTalbHBIl MaTephal MO HCKYCCTBEHHOMY CHH-
Te3y a/Ma30B NOKAa3HBAeT, YTO AJH KPHC1aJlu3adHH yrjepoja B ajMa3 Tpe«
6yeTcsl BLICOKasi TeMmepaTypa M LaBJieHHe, npeBbiiraiomee 45—50 Toic. ar.
B 06LIuFBIX YCIOBHAX Pa3BUTHA 3€MHOH KOpbl Ha ray6unax o 40—50 xkm,
OTKYyZRa ellle BO3MOXHO NepeMellleHHe MarmMbl B BepPXHHE CJIOH 3€MHOH KOphI,
nogBJieRHe TaKHX [AaBJ/eRHil HCKJlO4aeTcs.

['eorpadua anmasor

Bnpupone anMasbl BCTpeuaroTcsl B KO-
PEHHbIX MEeCTODPOXKIEeHHAX, TAe OHH

HAaxXoJATCcA B MNOPOJE, NOCHYXKHBIUeH
MarepHaNbHOA cpelof AJA MX oOpa3soBaHHs, KAM B BHIE POCCHI-
neit. Bbixoapl MaTepHHCKHX a/JMa30coJepiKalluX TOPHBIX MOpOJ
3PUTENbHO BOCTIPHHMMAIOTCH KaK HeNmpaBWJbHASi OKPYXHOCTb M
mmelotr guamerp ot 50 mo 800 x, CnoxeHHble STHMH NOPORXAMH



TeNa MOYTH BEpPTHKANbHO yXOAAT B riy6h 3eMad. B cuny csoero
CXOJHOr0 C UM/JIHHADPOM CTPOEHHSI TakHe (OPMBI 3ajeraHus aij-
Ma3ocojepXKallldX MOpoJ MOJNYYHJAH Ha3BaHMe TPYGOK, a 3amnod-
HAOWA HX MarHe3uajbHas Macca N0 HAaKMeHOBAHHIO MECTHO-
ctu (KumGepan), rae Hallid nepBYIO TPYOKY, CTaja Ha3blBaTh-
¢t KUMOepIuTOM.

OueBHAHO, YTO B POCCHINAX anMa3bl NOSBUJIHCH B pe3ysbTaTe
paspylleHus] KOpPeHHBIX MeCTOPOXKJAeHHH NPOLEeCCAaMH BLIBETPH-
BaHHUS M NMepeHOca Pa3pyllieHHOH NMOpPoAb MOTOKaMH BOAb. B xo-
Ile STOro mpollecca CTOHKHE K MCTHPAHHIO aliMa3 ¥ ero CIyTHH-
KH MOIJVIH OTJIaraThC 3a COTHH KHJIOMETPOB OT KOPEHHBIX HCTOU-
HUKOB. PocchiIHBIe MeCTOPOXJEHHS Bcerfa COMYyTCTBYIOT KOpeH-
HbIM, HO JaJleKo He BCerga KMMOepJauTOBbie TPYOKH U3BeCTHH
TaM, Tle eCTb POCCLINN aJMa30B,

Aamasm B CCCP

[TepBele ynmomMuHAHHA O HaxOJKaX alMa30B B HH30BbAX DEKH
Huenp naitnennst B pykomucaX XVI u XVII Beka. HocrosepHoit
JaTeil OTKPBLITUA aJMa30B Ha TeppuTopunH Poccuu cieiyer cuu-
Tath 1829 r., Xoraa Ha Ypase ObliM HalJeHbl 3TH JparoueHHble
KaMHuH.

B camom nauvase XX Beka xHTeldb ADXaHTeNbCKOH TyGepHHH KpecTss-
HuH-pyno3natel, Hona Ilonos Hamien HeCKOJIbKO a/Ma30B Ha peke MeseHnckas
Muxma. Llapckoe mpaBHTeNLCTBO He OOPATHIO BEMMAHHA Ha 3TH HAXOJLKH
¥ HHYyeM He nomorJo pyxosHaTuy. CoBceM HedaBHO B TeX Ke KpasxX, B paiio-
te gpeBHero THMaHCKOro Kpsixka MO NPHTOKaM peku Ileuopsl reosorn o6Ha-
PYXhJH ellle WecTb aaMa3oB. Ho uMeioHX npPOMBILITEHHYIO 1LEHHOCTL CKOIM-
JIeHHH 3TOr0 Ba)XHelLIEro MOJIe3HOrG HMCKOMAaeMOro TaM MOKAa He HaHAEHO.

3a roanl CoBeTckoit BjlacTH Ha YpaJie Gbid CO3AaHBl aaMa30406LIBaIO-
IIHE NpPeANpHATHs, [OCTaBJAAOUIHE HeGOJbIIOe KOMHYECTBO AJAMa30B BbICOKOTO
kauccrBa. B camoe mocaeanee spems iia ceBepe Ypana, B Gaccefine peku Bu-
1epbl, OTKPbITHL HOBbie POCCHIMHBIC MeCTOPOXAEHHS, HMeIOLHe NPOMbILJIEHHOe
3HaueHue. HecMoTpa Ha n/uTesbHble H [eTajbHbe NMOUCKM, a/jiMaibl B KOpPeH-
HOM 3aseraHup (KHMGepauToBnie TPYGkH) Ha Ypase He OGHAapyIKeHbl.

Tleppbie coefleHHst O HaXOMKAaX anMa30B Ha ceBepo-3anmafie SIKYTHH MOSBH-
Jauce eme B 20-x rogax Haurero Beka. OHM GbIIH CHeNaHBl MeCTHBIMH OXOT-
FHKaMH cayyaiino. O TaKMX HaxOAKaX, B YACTHOCTH, coo6ilaji WHPOKO H3Be-
cTHbfl B flkyTuu Bumo#ickuit kpaesen I1. X. Craposaros.

Ho 3Tu BaxkHble OTKPLITHS OCTafHCh He3aMeUCHHbIMH, a CBeJeHUS O HHX
[0 NOoCJ/eAHero BpeMeHH MHUPHO NOKOMJHMCb HA MONK3X apXHBOB.

TeM He MeHee OTKpPHTHe SIXYTCKHX adMa30B He GBIIO CJIYy4aiHOCTBIO.
Tax, ewe HakaHyHe BTOPON MHPOBOIl BOHFBI, He3aBHCHMO OT YMOMSHYTLIX Ha-
X0onoK, coBeTckuii yueHblfl axkageMnk B. C. CoGones, ucxons u3 o6liereodio-
THYECKMX TIPEANOCHIIOK, BBICKA3a/] HAay4YHO OOOCHOBAHHOe IIpenoJorKeHHe 06
aJIMa30HOCHOCTH 3amajHbix pafionos flkytuu. B cBoux wuccregoBaHusx
B. C. Co6osieB YCT2HOBHJI CXOJCTBO re0JIOrHUecKOro crpoeHtst GoraToil aJj-
Maszamu IOxHO-AdpuKarcKoi NNAaTGOPMbI C M3BECTHOIi reosoraM B KauecTBe
«6eIoro mATHa» BOCTOuHO# uactbio CuGHpekoil naatdopmbel. CMedwili npor€os
yueHoro mnoayuua GJectsiliee u yGemuTeibHOe NoATBepxkieHue. B Gacceiine
peku Bumoit b 1949 r, Gbiin OTKPBITHI POCCHIMHBIC MECTOPOKJCHHA, a 3aTeM
B 1954 r. KOpenHble MECTOPOXMCACHMS AJMa30B. 3Ta HAXOAKA npubBela K OT<
KpBITHIO KPYIHCHLICH a7Ma30HOCHON MPOBUHIMA B SIKyTiH.
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Yxe uepes JleCATHNIETHE TePBOFAYaJbLHO HAMeuaBluHecs rpanuusl Slkyr-
CKOil aJIMa30HOCHOH MNPOBMHUHH 3HAYHTEABHO PAaCUIMPUIMCL H B HacTosllee
lzpeml] )oxna'runaio'r OrpoMHyI0O TeppuTopHio Ha 3anaae $Ikytckoir ACCP
puc. 1).

3a 3TOT e mepHoj GbIo HaiifileHo GDJBIIOE KOJHIECTBO KHMGEpJHTOBBIX
TPy6OK B TOM uHcAe H TPY6KH C NPOMHLUJEHHbIM €OJEPIKAHHEM aJMasoB.
TepcnexkTuBbl AafibHelilllero pasBuTHsi GYPHO pacTywleli aJMa3ofoGeBaioleit
APOMBILIIEHHOCTH SIKYyTHH 6asupylOTCS Ha TpeX HbilHe BCEMHPHO H3BECTHbIX
KODeHHbIX MeCTOpPOXK/eHHsAX: «Mup», «Afixan» H «Ynaunas». B Hacrosawee
BpeMsl KPYNHEHAIIHM IleHTPOM aJaMa3oRo6biun B JKyTHH siBAsieTcss TPyOka
«Mup», pacnosioxeHHass B 6accefiHe NpaBOro NPHTOKa BHJIOA — pekH Manas
BoTyo6us. 3a neckonbKo JieT cpeau OKeaHa AKYTCKOM TaiiTH BbIpoC  6s1aro-
YycTpoeHHbIA ropoa aimasHukoB — Muprbiit. Hap  BepmmnaMu  cTOJeTHHX
JUCTBEHHHIl NOMHAJHCH JKeJle306eTOHHble TIJBIGbl PYAHWYHRIX 34aHuil, 37ech
RO6HIBAIOTCS AKYTCKHe anMasbl. Cpellr Macchl He3aMeTHHX KPHCTa/UIOB Bbi-
JeJISIIOTCS. CBOHM BeJIMKOJIenHeM KPyNHHe IOBEJHDHbIe KaMHH. ¥ SKVTCKHX aJ-
Ma3HHKOB eCThb c/aBHas TPAaIMLHA TNPHUCBaHBATh COGCTBENHbIE HMeHa Kpyil-
HHIM IOBeJHDHBIM KaMHsM, JaTa H3BJeYeHHs KOTODHIX COBnajaeT co 3HaMe-
HaTeJbHLIMH COGHITMAMH B JKH3HM Hallell cTpanbl. Tak NOSABH/AMCH: 3aMeua-
TeJbHEIH HeXXHOrony6oBaThlif kKaMeHb BecoM 51,5 KapaTa, HasBaHpbiii «Ba-
JaenTHHa TepelkoBa», B 4ecThb NMepBOH JKeHIMHBI-KOCMOHaBTa, ainmas <«[Ipen-
npasgHuuHbii» (45,7 kapara), aama3s «IlepBeneny cemuietku» (37,3 kaparta),
«I'opHak» (45 kapatoB) u MHorue Apyrue, Cameiii kpynueiii B CoOBeTCKOM
Coioze KaMeHb «Mapusi» (105 xapaToB) waiizen B KoHue 1966 r.

B 100 x» or MupHoro Ha peke Buiioii BnepBble B YCA0OBHAX BeYHOM
Mep3JIOTHl 3aBCPIIAETCA CTPOHTEALCTBO KPYMHOM ruiposnektpoctaduuu. C ee
NYCKOM a/Ma30J06hBawllas MNPOMbILIJIEHHOCTh NOJAYYHT HEIMEBYIO 3JIEKTPH-
YeCKylo 3Hepruio. B pailone MupHOro moOsBHJMCH HOBble NpPeRNpPUATHS TPO-
MBILIJIEHHOCTH H CelJbCKOro Xo3siicTBa., I'MlyxXHe TaexKHble pacmajxu 3auBesH
3/IeKTPHYECKHIMH OTHSMH.

B tpy6ke «Mup» anmasocozepxanias nopojia 3ajeraer y caMoil MOBepx-
HocTH. Takue MecTopOXKIEHHS NOJNE3HHIX HCKONMAaeMbIX OGLIYHO pa3paGaTh-
BalOT OTKPHITHIM CNOCOGOM, YTO 3SKOHOMHYECKH OYeHb BBIFOJAHO.

Kak # Bo Bcex apHkaHCKHX Tpy6Kax, a/Ma3sbl MeCTOpOXAeHHS <«Mup»
BKpalsieHHl B KHMOEpPJHTOBYIO TOPOAy. OTa NOpOAa NpeAcTaBiasieT coGoi
cMech 0GMOMKOB, 06pa3oBaBUIAXCS NpH (OPMHMPOBAHMH B3PHIBHOTO KaHaja
(xepaa) u KuMOepJHTOBOH pacI/IaBJeHHOH MarMmbl, BhIJaBJEHHON H3 ouara
H CleMeHTHpOBaBllell 3TH 06/10M&H. B oTamune oT mopopwbl, oGpasoBaBlIefCs
NpH 3aCTHIBaHHH CBOGOAHOH OT OGJOMKOB KHMGEpJAUTOBOH Marmbl, Ha3biBae-
MOA HHTPY3MBHLIM KHMOEDJHTOM, TaKas cMecb OGJOMKOB M MarMbl Hasbl-
BaeTcsi KMMGepautoBofi Gpexuneii. OGJIOMKH pa3jMYHEIX NODPOA, COXEpPIKALUHX-
¢ B KUMOepauTOBOH GpeKuHH, HOCAT Ha3BaHHE KCEHOJNHTOB.

Bmecte ¢ anMa3aMH B GpeKYHH HAaXOAATCA TaKHe COMYTCTBVIOIIHE MHHe«
pajbl, KaK MarHe3HaJbHHI rpaHaT — NMUPON, MYaCCAHHT, OJIHBHH, HJbMEHUT
u pap. IlepBhie fBa MHKepasa O6pa3ylOTCs NPH OYEHb BBICOKHX HaBJEHHAX H
TeMnepaType, HO MSHBLIMX, YeM 3TO HYKHO I/l BO3HHKHOEGHWS aJ/Masa.

HTEPeCHO OTMETUTb, YTO MO Mepe yHaJleHHs OT MNOBEPXHOCTH ColepiKa-
HHe aJMa30B H BelIeCTBeHHbIA cOoCTaB OpeKYHH MOYTH He H3MeHsercd, ITo
Ba)XKHOe O0O6CTOSATENbCTBO 3HAUHTEJbHO oO6Jeryaer OLEHKY NPOMBIIJEHHBIX 32«
acoB anMa30B B KHMOEDPJHTOBHX TPYGKax.

TexHosorust nepepaGOTKH KHMGEPAHTOBON MOPOABI M H3BJICUEHUS asIMa-
30B CBOJHTCH K CJaelyiomleMy. Kpynubie 06GJOMKH NMOPOAH W3 pa3apo6JenHOH
IJIOTHOH MacCh JOCTaBJSIOTCS Ha o6GoraTutesnbHyio ¢a6puky. 3aech NpoOHC-
XOAMT HX HaJbHefilllee pa3MesbyeHHe, a 3aTeM B CNeUHMasbHBIX Tpu6opax oT-
lleJieHHe TsKeJblX uacTHI (ydesbloro Beca GoJbiue 3 2/cm), K yHMCTy KOTO-
pHX OTHOCATCHA aJiMa3 H ero CHyTHHKH. H3BjeueHHe anMa3oB H3 CMecH Ts-
JeJBIX MHFepalloB OCYLIECTBJASieTCS pasiHuHbiMM crmoco6amu. K nux wucay
OTHOCHTCS NPHMEHEHHe PpYYHOro oTGOpa KpYMHBIX KPHCTAJIOB, HCNOJ/bL30BA-
HHC PEHTFEHOBCKMX M JIOMHHECUEHTHHIX ycTanobok n Ap. Ilis ynasiusanns
MeJIKHX KPHCTaJIOB MNpHMEHseTcA 3JIeKTPOMAarHMTHas CeNapalus H creuuanbs
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AEE YCTaHOBKH, Tle ajiMasbl, MONajas Ha CMa3aHHYIO CMeUHaNbHEIM KHPOM
NOBepXHOCTb, NPHJHMAIOT K Helf, 3 YaCTHUB APYIHX NOPOJ YHOCATCHA MOTOKOM
RaJblue,

AJMa3sHble MeCTOPOXIEHHS 3apyGeHbIX CTPaH

OCHOBHBIM TIOCTAaBLUIMKOM TNPHPOIHBIX a/AMa30B B KamHTa-
JINCTHYECKOM MHpe siBasieTcss adprkanckuil koHTuHeHT. Ha pousio
apprKaHCKHX cTpaH Npuxoxutcsi okoso 989% Bceit mo6blun aij-
MasoB.

B adprkaHCKOX a/nMa30HOCHOA NPOBHHUMH LIMPOKO DACHPOCTPAHEHBI KAK
KOpeHHble, TAK H POCCHIIHbIe MEeCTOPOXKIeHHs aiMa3oB, Kum6GepiutoBble TPyG-
KH B OCHOBHOM cocpefoToueHsl Ha Tepputopuu IOAP u B npuseraroiux x Heif
paiionax. KoJiHuecTBO HaiifleHHBIX TPYGOK HCUHC/ISETCA COTHAMM, HO a/Ma3o-
HOCHBIMH OKa3a/iHch Toabko 10%, a TPYGKH ¢ NMPOMBILLIEHHHIM COMepKaHHeM
a/aMa30B HcuHcasioTcst edununamd. B IOAP HaxoHaTCst BceMHDHO H3BECTHbIe
anMasorocHbie TpyOku <«IIpembep», «frepcdonteiin», «KumGepnu», «de-Bupcs,
«JlioTofiTCrIeH» H Ap.

Borarefiline pocceimHble MeCTOPOXKIAEHHS aJiva3os H3BEeCTHH Ha TeppH-
topun pecny6auku [aHa, a Takxke B Kouro (Kunmwaca), Fansanuu, I'Bunen u
Apyrux crpanax Adpuku.

3amacel anMa3oB TONBKO MO KoOHroJle3ckoMy aiMa3oHOCHOMY pafioHy HoO-
cturator 500—550 MJH. KapaToB, a B LeJOM N0 adpHKAaHCKOH aMMa30HOCHOH
NPOBUHUMH OHH ONpejeNdloTcs MHJIAHapAaMu kaparoB, Cofep:kaHue aiMa-
30B B KMMGepJHTOBHX TOpoJax TPyGOK, KaK npaBujo, He InpeBHINAET
1—1,5 xapara Ha 1 M3 moponbl. B poccHmax KoHIeHTpauus ajaMas’oB HepeldKo
pocruraer 15—20 kapatoB Ha 1 #% mopoas, a B YHHKAJbHBIX MECTOPOXKe-
Husx B GaccefiHe pekn OpaHXKeBoii B NOJOCe TFaJIGUHHKA, MPOTSAXKEHHOCTHIO
no 400 s, no6uiBanu B cpeaHem 50—100 kapaToB Ha KyGOMeTp MOpPOJIBI.

Ina pasraaxu npuHponbl 06pa3oBaHHsl aJMa3oB GoJblOe 3HAUEHHE HMEET
cinenyiomnit ¢akt. B HexoTophix cTpaHax ADpPHKH H3BeCTHBl MHOTOYHCJEH-
Hble H GoraThle aJMa3aMu DOCCBHIIH, HO KODeHRble MeCTODPOXKAeHHs, HeCMOTPS
Ha JeTa/ibHble MOMCKH, He OGHapyXXeHH. Tak, Ha TEPPHTOPHH TAKHX H3BecCT-
HHIX MOCTaBIUHKOB a/jiMa3oB, kak ['aHa, Beper CuonoBoit Kocru, LlentpaJbho-
Adpukanckass Pecny6iuka H Ap., KODeHHBle MCTOYHHKH JO CHX TNOP HeH3«
BECTHBI.

Bce kaMGepauToBble TPYGKH AQPHKH DPAacNoO/OXeHH HA MJOIALH BEJIHKO-
ro TpannoBoro noJs, o6pasosasuierocs 150—200 MJH. JeT Hasan.

Ha noBepxHOCTH 3eMJM H Ha DPa3iHvHON TJIyGHHe 37eCh Ha COTHH KHJO-
MeTpOB MPOTAHYJHChL MOIIHbie NOJ 3acThiBllell 6a3a/bTOBOM MAarMbl, MOCTy-
nasuefi no TpewuHaM ¢ Gosblux TMIYOHH, ITOTOKM 1aBBI, NMOAHMMasiCh BBepX
R JajleK0 pasjuBascb MO TMJOWARH, NPOPBaJH, NEPEKPHIM H mNepepaboTanu
MOIIHBE NAACTH yriiel, 06pa3oBaBUIMXCA A0 HayaJjla MarMaTH4YecKoH nesiTellb-
moctd. Ilox Takoli GpoHell 3acThiBllefi Marmbl, He HaxOAsf BbLIXONA,, eCTeCT-
BeHHO, HAKANVIMBAJHKCL Pa3/MYHBle ra3bl, 06Pa30BaBIIHeCs NPH HarpeBe yrJeit
M TpHHeCeHHble MarMoil W3 riyOun 3emau. [lpowtH MuOrMe ThicAuesNeTHS, H
Haj npocropamMH AQpHKH CHOBa SarpeMelH MOUIHBle 3aJ/Ubl BYJKaHHYECKHX
B3pHIBOB. B3puiBbl ra3os, mpoGuBasi GpoHIO 6a3aibTOBSIX MOPOX, cdopmupo-
BaJH OTPOMHBIE JKepJia, IO KOTOPHIM BCJe[ 3a 3THMH ra3aMu JBHrajach KHM-
GepiuToBast MarMa, Hecymas B cebe anMashl, CHOBa HACTYNHJIO 3aTHIIbe,
3emsisl 3ajeunBaja cBoM paHbl. O0Ge306DaxKeHHAS NOBEePXHOCThL NOKPHIBaJach
HCXKHBIM 3eJIeHBIM T0JIoroM GYHHOM TPONMYECKOH PACTHTENBLHOCTH.  Y4acTKH
cywH, Tasue B ce6e KNanoBbie COKPOBHIL, Me[JIEHHO MOAHSIHCh Wal OKpy-
JKAIOWMM NPOCTPAHCTBOM. Y Hauanu AeficTBOBaTh HOBble CHJIBI — BeTep, BO3<
AyX u Bopa. Ilox MX HeficTBUeM CDaBHHTEJBHO MArkHe KMUMGepAHTOBEIE Mo~
POXbl Pa3pyIIHIUCh, NOTOKH BOAB YHECTH a/Masbl M CIPSATAJH HX B MOTaeH-
HbIX MeCTax Ha MOHHXKEHHBIX yyacCTKax pesbeda,
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Ha 10xtHOaMepHKaHCKOM MaTepHKe neppble a/aMasbl OBIM Haiifenul B8
Bpasusmn B wauane XVIII Beka. Exeroanas po6blua a/iMasoB cOCTaBJsCT
350400 Thic. kapaToB, B 10M uucie 30—50% ioBesupHhiX. Bce usBecruuie
POCCHINHbBIE MECTOPOAAEHHS COCPeJOTOYEeHBl B GacceiiHaX CeBepHHIX MPHTOKOB
pex Amasonkn, Can-®panuucko H HeKOT;)SbIX Apyrux. KopeHHHX MecTOpOXK-<
JeHHil 31ech, KaK M B Apyrux crpaHax MOxkHoi AMepuku, He Haiinero.

B Benecysne, Boaupuu, JxBayope B HeGOJBLIMX KOJHYECTBAX TaKMe J0-
ObiBaroTCA a/iiMashl M3 pocchinieil. BTopoe Mecto nocne Bpasununm samuMaet
I'suana, rae exeroauo no6uiBaercss okoao 100 Tuic. KapaTos.

B CIIA u3 HafifieHHbIX 3/eCb KOPEHHBIX MeCTOPOXJEBHH B wwTaTe ApKaH-
3ac ¢ 1912 no 1961 r. 66110 KOGLITO OKOJIO 12 THIC. KAPATOB.

I'eosornyeckass HCTOpPHS H YcloBHS (OPMHPOBAHHS KHMGEPJUTOBBIX TeJ
B CIUIA nmcioT 6oablIOe CXOACTBO C ViKe NpPHBENEHHOM cXeMoii o6pasoBa-
HHSL KUMOepsuTOBbIX TPy6oK Acdpuxu. B morpammynbix ¢ KaHamoii cesepHbIX
WITaTaX H3BECTHbl OTAE/bHble HAXOAKH IOBEJHPHBIX a/IMa30B.

ABcTpasmiicKasi aJIMa30HOCHasl MPOBHHLHMS OXBaThiBaeT OGWIHPHYI TCpP-
PHTOpPHIO BJOJIb BOCTOYHOrO NoGepeKbsi ABCTpaiuH B  WITaTax KBHHC/IEHA,
Hosuiit IOxwbit Yanbe, Buktopus u npoctupaerca B npefensl octpoBa Tac-
MaHHsA., 3[ech H3BeCTHH TOJBKO CPaBHHTEJIbHO GelHble POCChIMHBIE MEeCTOpOXK-
neHus anmasoB. Exeromnas noGbiua He NpeBblllaeT HECKONEKHX ThICAY Kapa-
ToB, KopeHHble MecTopoXJeHHs NMOKa He OGHApyKeHBI, XOTsi CXOAHBIE C KHM-
GepaHTaMH NMOPOABI HallieWbl re0JIOraMi Ha lore MaTCpHKa.

Anmasbl B3 pocchimHbIX MecTopoykaeHuii MHamm RoGHIBAIOT Ha mpoTsKe-
HHH MHOTHX CcToJeTHil. MHausa — poauHa 3HaMeHHTLIX OpHJUIHAHTOB, HO B
XX Bexke B CIHCKe NMOCTaBU[HKOB aJMa30B OHa 3aHHMaeT GoJee ueM CKpomiioe
Mecto, 3a MocjelHee HeCATHIETHE ex<erogHas noGblya aamaszoB B Hwauu ue
npesbimaia 2 Thic. kapatoB. HejaBHue OTKpPLITHA KHMGEPJHTOBHX TPYyGOK B
paitone ITaHHa, BO3MOXHO, GYAyT cnoco6CTBOBAaTh BO3POXKAEHHIO GBIIOKH C/iaBhbl
Hugun na MupoBoM anMasHOM phiHke. TaKoe mpepnosioKeHue MOATBEPKAAET-
csl MaHaMH pPa3paGoTKM MecTopoxAeHHit «Pamkxupss» u «MamxxraBana».

He B ayuileM nosiox<eHHH HaXOAHTCA M APYroi, LIHPOKO H3BECTHHIH B
XVIII Beke mocraBIUHK aima30B — octpoB Kamumanran (Bopreo). B Hacros-
Hiee BpeMsA 3[eCb M3BECTHO TOJBKO HEeCKONLKO MEIKHX POCCHIMHBIX MecTo-
poxzeHuil B KonuHe pekd COROHT.

OtpenbHble HAaXOAKH aiMa3soB, HMelOllHe YHCTO HayuHOe 3HAUeHHe, H3«
BECTHBl M B psille APYrHX cTpaH. TaK, ajma3bl oGHapyxeHbl B CeBepHbiX
paiionax UexocsoBakuu. HexoTopsle yyeHble NPEANO/araioT CyllecTBOBaHHe
NIPOMBIILIEHHBIX CKOMJIeHHH ajiiMa3oB B Doremun. MccaenoBanus NMOKaXyT co-
CTOATENIbHOCTh 3THX CMebiX APOrHO30B.

CyMMHDYS H3BecTHble JaHHbie O pacnpeledeHHMH W 3amacax afnMmason B
PasauuHBIX Feorpaduyeckux M Te0JOrMYeCKHX MPOBHHUMAX 3eMHOro 1apa,
MOXHO cleflaThb BHIBOX O KpaliHe OrpaFHueHHOM PacnpoCTPaHEHHH 3TOrO Ca-
MOro TBEDAOTO BellleCTBA Ha Hallleil MJIaHeTe,

CoBpeMeHHbIe T'UITOTe3bl
O TIPOUCXOMAEHUU aJIMa30B

nepBbIe HayyHO OGOCHOBaHHblE THIO-
Te3bl Q I'eHe3HCe aJM230B elle BO

Bropoit nososune XIX Beka Oblix
BbICKa3aHbl [e0J0TaMH, H3VuaBIUUMH adpuKaHCKHe KUMOepJH-
ToBble Tpy6ku. Tak, aHanu3upys ¢akr npopbiBa KMMGEpJIHTOBOM
Marmoil TOJIUIM YIJIEHOCHBIX OTJIOXEHHil B mepBoii adpHKaHCKOH
TpyOke KumOepaH, yuyeuble NLITAIUChb OODBACHHTH IPOHCXOMKIE-
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HYe a/AMa30B Kak pe3y/bTaT HeNOCPeNCTBEHHOrO BO3AeHCTBUS
MarMbel Ha IIacThl yriei, OGMOMKH KOTOPHIX HAXOAM/AM BHYTDH
3anoJHAKmed TpyoKy KMMOepJHUTOBOH MOPOABLI B BHIE KCEHOJIH-
ToB. KpoMe TOro, B psme mpyrux TpyGOK HaXOXMUJIMCH MHOTQUHC-
JieHHBle OOJIOMKH YIVIHCTHIX CJIaHlleB, YTO NOLKPeIVIsiiio IIpHBe-
Jennyto runotesy. OfHaKo mocsie OTKPBITHR TPYGOK, He conep-
XKallHX YIVIHCTHIX BKJIOYeHHH, a Takxe Ge3anMma3HbX TPYGOK,
6oraThiX YIJMIHCTBIM MAaTEpPHaJoOM, 3Ty TEOPHIO NMPH3HAMH Heco-
CTOATEJIbHOM.

IMo MHenuio roxHOoadpukaHckore reosmora J{o6ps, asiMa3bl TpHHECEHB B
TpyO6KH M3 0YaroB, HAaXOAAWMXCA Ha ray6uHe nopsigka 150 ks B MepHioTH-
TOBOM CJIOe 3eMJIH.

Hpyroit roxnoadpukanckuii reosor — BoHH3# M HekoTopble Apyrue reo-
JIOTH TOJIaraloT, 4TO a/jmasbl 06pa3oBajiuCh B OCOGOH SKJOTMTOBON Marme Ha
GoJbwiof r1y6ure M B KMMGEPJAHTH NMOMaaH ciyyaino. B kauecTBe noBoja B
f10/1b3Y OTCYTCTBHSI TEHETHUECKOH CBS3H MeX/Ay aJMa3aMH W KuMGepJHTaMH
NPHBOAATCA MaJsioyGeAHTeNbHBlE CAyYaH OTAEJbHHIX HAaXoHOK ajMa3oB B rpa-
HaT-JHOMCHAOBLIX BKJIOYEHHSIX.

B nacrosiuee BpeMsi GOJBUIMHCTBO HCC/IefOBaTeJeil cyuTaeT ajMassl mep-
BHYHOH COCTaBFOH YacTbl0 KMMGEDPJHTOB, HO PACXOAHTCS BO B3rJsSfax OTHO-
CHTEJbHO MecTa MX o6pa3oBanHs. I10 MHEHHIO H3BeCTHOTO 3HATOKA aJIMa3HbIX
mecTopoxaenuit Appuxku A. BuabsaMca, anMasbl BBHIKPUCTANIH30BAJHCh B pac-
IJIaBNeHHOH Macce, MO-BHAMMOMY, IJie-TO y BepXHell IpaHHULI MEpHAOTHTOBOrO
cnost. ITo NaHHBIM COBPEMEHHBIX TeO(H3HYECKHX HCC/Ie[OBaFHii, 3TO COOTBET-
crByeT ray6unam ot 40 g0 60 xm.

OG6o6uiast 3TH NPeNNOJIOKeHHs, MOCTPOEHHbE HAa MaTepuasiax HCCJel0Ba-
HHSl 10XKHOAa(PHKAHCKHX KOPEHHBIX aJMa3HBIX MeCTOPOXKAeHWi, aBToOp KamH-
TaabHoro wayysHoro tpyna «Ieosorust IOxuoit Adpuxu» (1957) A. o Toir
pasnejust HX Ha JBe rpynmsl. B TpakioBke nepBoil — MaTepHHCKOH cperoit
alMa3a CYHTAIOTCA SKJOTHTHI, ABJSAIOUIMECH, KaK U KHMGepJHTH, YJILTPaOCHOB-
HbIMH, opodamMu (6eIHBIMH KpeMHe3eMOM u OoraTbiMH MarHesHeil), HO pe3KO
OT/iHYANoIHecs OT MOCAeJHHX MO CBOeMYy CTPOEHHIO H MHHepaJbHOMY COCTa-
By. B ciyuae upopeiBa 3THX MOpPOA KHMGepJMTOBas MarMa 3axBaThiBaeT 00-
JOMKH 3KJIOMMTOB BMecTe C COJepXKaUlMMHCA B HHX aiaMadamu. C nosuuuit
CTOPOHHHKOB TaKOH THMOTe3bl ajMa3 — CAy4aiHblil V3HUK B 4Yy)XOOH 1J1s1 Hero
KHMOEpauTOBOH cpede. OTMeTHM, YTO paccMaTpHBaeMas KOHLCMIHA OCHOBaHa
Ha eJMHHYNLIX HAaXOAKaxX aJMa30B B OGJOMKAaX 3KJIOTHTOB M3 aJMa30HOCHBIX
KUMOEpJIHTOBLIX TPYGOK.

Opyras Touka 3peHHs, Ha0GOpOT, yTBEepKAAeT, TO aaMa3 fBJAETCA CO-
CTaBHOM YacTbl0 KMMGepJHuTa H BBLIKDHCTAJNIH30BaJCs #3 KHMOGEPJHTOBON war-
Mbl Ha rayGHHe HJIM BHYTPH Pacl/iaB/leHHOH Macchl, MOJHHMAoIefics Mo Tpe-
IMHHAM B 3eMHOH Kope.

ITo mHenuio A. dio Tofita, B Moib3y 3TOH THMOTE3B! £OBOPAT CJeAYIOlULHE
(axTOpLl: HaMHYHe MHOTOYHCIEHHBIX MHKPOCKONMHYECKHX 3epeH ajiMasa B 0C-
HOBHOH Macce KHMOGepsuTa; 3HAUMTENbHOE pa3qHyHe aJMa3oB B COCeJAHHX
TpyO6KaXx MM B Da3/IMUHBIX YacTAX OMHOM U TOH XKe TPYOKHM; HajuyHe 30-
HaJbHBIX CTPYKTYpP H NpopacTaHMH B a/iMa3ax; HaJHuHe BHYTPH aJ/IMa30B
gxnmqeuuﬁ ajMa3a, rpaHurta, rpapura U HEKOTOPLIX APYTHX MUHEPAJOB KHM-

epJuTa.

Ananusupyst atu runoresnl, B. C. CoGoseB nopsepraer KpH-
THKe NO3HUHH CTOPOHHHKOB MPOMCXOXKJAEHHS a/Ma30B H3 3KJOTH-
TOB, HO MOJJAep:KHBaeT fajbHellliee Pa3BATHe THUIOTE3BI O BO3-
HUKHOBEHHH KPHCTAJJIOB asMa3a B 0c000i1 KMMOepPJIHTOBOH Mmar-
Me Ha raybune nopsigka 60—70 .

B pesysabraTe aHajii3a MaTepHaJOB MO YCJAOBUAM 3aseraHust
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aJMa3oR H KOMIJeKca MHHepasJoB, MM  CONYTCTBYIOLIUX,
B. C. Co6oneB mpHulues K BbIBOAY, YTO ajMa3bl BbIKPHCTAJJIH30-
BaJIUCb B CaMOii KUMOep/JIHTOBOH Marme, OfHaKO Ha paHHeH cTa-
JHH ee pa3BHTHS.

B nmononnenne k ¢aktopaM, MOATBEPXKAAIOLIMM TIJ1yGHHHOE
NPOHCXOXAeHHe ajMma3oB B KHMOGepaurax, no [l Toiiry,
B. C. CoGones mpUBOJUT CjeAylOLIHe MOBOABI: HaJHyMe GOJOM-
KOB KDHCTAJJIOB ajJMa3a B KHMOepJHTOBOH 6peKunH, ocoGeuio
B C1yyasx, Korza o6JOMKH ONHOTO M TOTC Xe KPHCTa/jla Haxo-
IHJIHCh B pa3HbIX MecTax TPYOKH; MPHUCYTCTBHE B KpHUCTasJax
aJMa30B BKJIOYeHHH MHHEPaJioB, KOTOpble NOJKHBI ObLIM pas-
PYIUHTbCA B MOCJeAHHE 3TaNbl ABHXKEHHS KHMOGEpJHTOBOH Marmbi
K MOBEPXHOCTH, HO COXpaHMJIMCh Gjarojaps 3alluiaBiled HX OT
pa3pyllieHdsl anMas3Hoil o6GoJiouke; caelnl rpaduTUdauuu aamasa
TaKXKe JOKa3bIBAIOT, YTO €r0 KPHCTAJNIM32LUS NPOHCXOAHNIA TpH
TeMneparype nopsanka 1200°C, t. e. emte 10 Toro, kak KumbepJn-
TOBasg Marma mpoOHHK/Aa B TPYOKy, rle Temnepatypa Oblia 3Ha-
YHTEJBHO HHXKe.

Orciona B. C. CoGosieB NPpHXOAUT K BaXKHOMY BhIBOAY 06 06-
pa3oBaHUM anMa3oB [0 B3DHIBA M, CJEJOBATEIbHO, O HEBO3MON-
HOCTH 3aKOHOMEDHOTO yMeHbLIEHHSl MX COJepXXaHHUS B TpyOke ¢
yBeJHUeHHEeM IJyGHHBI.

HMcrounnkom yraepona nns o6pasosanus anmasos B. C. Co-
60J1eB CYHTaeT YIVIEKHCJOTY, BCerga NPUCYTCTBYIOLIYIO B Marme.
Bhijenenne yriepona B ero npeicTaBJeHHH MPOHCXORUT MO H3-
BecTHO# peakuuu Bynyapa 2CO = CO.+C, npuuyem yriekuciora
BOCCTaHAaBJHBAeTCs MOJ AeHCTBHEeM CBOGOIHOIO BOZOpOJAA H BHI-
JeNSIOUINXCS H3 Marmbl yrieBoZOponoB. B kauecTBe moaTBepiK-
JeHHsi IJIyOMHHON HeOpraHMYecKON THNOTe3bl TPOHCXOXKIEHUS
anmasoe B paGorax B. C. Co6oneBa co cChIIKOiI Ha HcCCaefOBa-
uusi A. Hefixaysa ykaseiBaercs, YTO OTHOILUEHHEe H30TONOB yrje-
poxa C'2 m C!® B anMasax COOTBETCTBYET CCCTaBy yrjepoia B
YIVIEKHCJIOTE M H3BECTHAKAX H OTJIHYAeTcsd OT TaKOBOro B Opra-
HHYECKOM YIVIepofe, YIsax H B GoJblleil yactu rpadura.

Ora runoTe3a He MOATBepjAWNach B paborax (puHCKOro yue-
Horo K. Pankama — aBropa kamuranaesHoro tpyna «Hsoronul B
reosorun» (1956). Pankama cuyraer, 4TO M3OTONHBLIA COCTaB
yriepoAa B ajMa3ax H3yueH ellle HeOCTATOYHO H YTO HMelOlLHe-
csl MaTepHaJbl He JNAlOT OCHOBAHHMA JIJA OJHO3HAYHOIO peEIleHHS
BOIIpPOCa O NMPHPOJE 3TOro yraepoaa.

Bosiee Toro, mpyro#i BHAHBIA CHELHAJHCT B 06JacTH H30TO-
0B — aMepHKaHCKuii yueHbli Kpeiir, paccMaTpHBas ¢ NMO3HUHM
H30TONHOrO COCTaBa YXe YIOMHHAaBIUyIOCS TUIOTe3y 06pasoBa-
HHA 10XHOAa(pHKAHCKHX a/lMa30B M3 YIVIEPOAMCTOrO MaTepHana
YepHBIX TVIHHHCTHIX CJaHLEB, IHOATBEpAUJ €€ INPaBHIbHOCTD.
OTH cnanupl comepxar go 12—14% yraepomncThiX BellecTs H
NpPH TeperoHKe BHIAEJNSIOT HeOOJbIIOEe KOJIHYECTBO YIJIEBORXOPO+
JI0B OPTaHHYeCKOro NPOHCXOXKAEHHA,
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TIpUMeHHTENbHO K YCNOBUAM SIKYTHH cCJeXyeT OTMETHTb, UTO BCe H3Be-
CTHhle 3Jecb KUMGepJauTOBble TPYGKH NpPOPBHIBAIOT Ty APEBHHX KapGOHaT-
HbIX NOPOJ, 06PA30BaBIIMXCA elile JIO TOro, Kak Ha 3eMJle NMOSBHJACH HA3eM-
Haa pacTHTEJbHOCTb, H3 KOTOpOﬁ MOINTH oﬁpaaonancn HCKOMaeMble YriH.
C.nenoaaTe.ano, HCTOYHHKOM YyrJjiepoaa IJas oGpaaonamm aJIMa3oB, NpPpHHHMARA
€ro OpraHHyecKyio MPHPOAY, HYXHO CYHTAThb Da3jIHUHbLIE MPOAYKTH Nepepa-
GOTKM OpraHHYeCcKOro MaTepHasa, BMecTe ¢ KapGOHATHHIMH OCafKaMH OTJa-
raBUIMMHCA Ha AHe ApeBHHX Mopeil. TakHe NpoAyKTH B BHAe paccesiHHOA op-
TaHuKH, GUTYMOB, KanefbHO-XKHAKOH He(TH U Yr/1eBOAOPOJAHBIX Fa30B HMeIOT
MHPOKOe pPacHpOCTpaHeHHe B TOJille OCAJOYHLIX KapOOHATHBIX TOPOA Ha Tep-
PpHTOpPHH aJIMa30HOCHOH MPOBHHLHH.

Bo Bcex cayyasax mpu GYpeHHM CKBaXKMH Ha aJIMa30HOCHBIX KuUMGepJu-
TOBbIX TPy6Kax OBLIH MOJyueHBl YGeauTeNbHble NPH3HAKH He(TEra3OHOCHOCTH
BMewlaomux Tpy6ky mnopoxa. Tak, Ha Tpy6ke «Ypaaunass» u3 ckBaxHuH (OH-
TaHUPOBAJ NPHUPOMAHBIA ras, COCTOSAIIHI H3 MeTaHd H APYFHX YIJIeBOXOPOIOB,
B H3BECTHfIKax y TPYOKn «Mup» HaiiieHa KanmenbHo-xufkas HedTb H T. A.
B Hawem npeacTaBJIeHUH TaKoe obunue OpraHuyeckoro yrJjieBOA0poaHOro
MartepHajla B TOJLIe OCaJOYHbIX NMOPOA MOMKET pPacCMaTpPHBAThCA KaK Halex-
Hblii MCTOUHHK NMOJNIyYeHHA Yrijiepoja AJf eCTeCTBEHHOro CHHTe3a aJIMa30B.

Bmecre ¢ Tem, no nanaeiM Kpeiira m Pankama o coortHoue-
HUUM H30TOMOB YIVIEpOZA Yy Pa3jIMYHBIX NpeJACTaBUTesJell MOPCKOH
PaCTHTENbHOCTH, CIYXHBIIEH HCXOAHBIM MaTepHaaoM mjis obpa-
@0BaHHUS YIJIEBOLOPOAOB, MOXHO [MO0JaraTb, 4YTO COOTHOLICHHSA
H30TOMHOTQ COCTaBa YIJeBOAOPOAOB H ajJMa30B ec/lH He COBHa-
RAIOT MOJHOCTHIO, TO OJIU3KH 110 CBOUM BeJIHYHHAM.

HoBasi u opuruHanbHas Trumore3a O MPOUCXOXKIAEHHH KHM-
6ep/IMTOB U CBSI3aHHBIX C HHUMH a/Ma30B Obljla BHIJBUHYTa CO-
perckuMu yuyenbiMu JI. H. JleontheBbiMm u A. A. Kagenckum. Ota
HCCJIeIOBaTeNH M0J1araloT, 4YTo KaMephbl B3pbiBa KHMGEpPJIHTOBHIX
TPpYyGOK pacnosioXXeHbl HA CPaBHUTENbHO HeBOJBIIHX IMy6MHAX —
B BepXHel yacTh (QyHIaMeHTa H Jaxe HeNOCPeACTBEHHO HaJ
HHM — B 0CagoyHoM nokpoBe. [Io MHEHHIO 3THX YUYeHHIX, KAM-
Gepaut o6pasoBaJcs B pe3ysbTaTe CI0XKHOA mepepaGoTKuw 0ObIY-
Hoit Ga3aJbTOBOM MarMbl B KamepaXx. 3JeCh XK€ ®BO3HHKAAH H
poCaH KpHCTa/Jnbl anMasa. [IpuuMHO# B3pbiBa M (OPMHPOBAHHS
kumGepautoBoil TpyGku JI. H. JleontheB 1 A. A. Kapencknit
CYMTAIOT NOBbILIEHHE OaBJIEHHS 3a CUET MOJTOKA ra3oB M HOBLIX
NMOpLHH MarMbl M3 HaxoZdAlLlerocs Ha 6OsblIOA rMyGHHe Marma-
THYEeCKOro oyara.

Hanuune unauBuAyanpHBIX O4aroB B BHAe. KaMep 83pbiBa
JIerKo OOBACHAET CyLIecTBOBaHHE IPOAYKTHBHBIX M HENPOAYK-
THBHBIX TPYGOK, NPHCYTCTBHE KCEHOJHTOB 3KJOTHTOMNOLOGHBIX IO-
POX ¥ Apyrux ray6uHNbIXx oGpa3oBaHui, pasJHYHOE KauyecTBO
a/JMa30B He TOJbKO B COCeJHHX, HO H B OLHOH TpPyOKe H T. A.
K coxanenuio, B BechMa HHTePECHOH M OPUTHHAJBHOW THIOTE3E
JI. H. JleoutbeBa nm A. A. KageHckoro He paccMaTpHBalOTCS
Takve NPHHLHMNIHANLHO BaKHble BOMPOCH aJMa3000pa30BaHus,
KaK JlaBJjieHde, TeMllepaTypa M MCTOYHHKH CBOGOAHOrO yriepoja.
Pacuerbl moka3biBalOT, YTO {OAMHTHIBAHME KaMephl B3pblBa Id-
3aMH ¥ MarMo# #2 IVIyOHMHHOIO MarMaTHYeCKOro oyara, B KOTO-
pPOM Haya/jbHOE fAaBjeHHe HHXKe HeoOXOAHMOro M oOpasoma-
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Hiusi anMa3oB, He MOXeT oDecneunTb B KaMepe B3pbiBa JaBJie-
Hull GoablIMX, ueM B ouare. Takum oGpa3oM, paccMaTpHBaemas
THIOTEe3a TaKXke He JaeT OTBeTa Ha Bonpoc 06 o6pa3oBaHHM aJj-
MasoB.

Bce cyutectsywoliiie runore3s! ry6HHHOrO 06pa3oBaHHA aJ-
Ma30B B Marme yJbTPaOCHOBHOTO COCTaBa He NAIOT OTBETa Ha
HeNbil P NPUHLUMIHMANBHO BaX#bIX Bompocos. Ilpexpe Bcero,
Ha IyOHHAX, K KOTOPLIM NPHYPOYHBAETCS BO3HMKHOBEHHE KpH-
CTa/JIOB ajMa3a, He MOXeT ObiTb HaBJeHHs, JOCTATOYHOTO s
o6pasoBanus anma3oB. C TOYKH 3peHHs] COBDEMEHHBIX IIpeJICTaB-
JeHHH O BHYTPeHHeM CTPOeHHH Hallel NJIAHETHl, AJs MOJAyYeHus
IaBieHuii, oGecrneyMBalOLUIUX KPHUCTANIM3aLHIO aJMa3oB, Heo6-
XOIMMO HOMYCTUTb HX oGpa3oBaHue Ha ray6HHaX, NpeBbIILAlO-
wux 120 k. Ho cnyyaeB npoHHKHOBEHHss MarMbl ¢ 3TOH I1yGH-
HBl Ha IOBEPXHOCTb ellle He GbLIO M, KaK MNoKa3aJd akaieMHK
B. C. Co6oueB, gae TeopeTHUECKH BO3MOXKHOCTb TAaKOro mpouec-
Ca HCKJIOYeHa.

Ha ypoBHe coBpeMeHHBIX GH3UKO-XHMH4ECKUX 3HAHHI He Me-
Hee CJI0XHO OOBSACHHTL W HaMHuHMe CBOGOLHOTrO yriepoga B TJy-
6GHHHBIX ouarax, 6e3 KOTOpOro, Kak H3BeCTHO, HEBO3MOXHO 00-
pa3oBaHHe aJiMa30B.

Honyctum Temepb BONpeKH 1€0pHH H (paxkTaMm, YTO ajiMasbl
Bce-TakH 06pa3oBajiiCh B COOTBETCTBHH C H3JI0XKEHHBIMH THIO-
Te3aMd HX IMyOHMHHOTO MPOMCXOXKAEHHA M HAXOAATCH B KaKOM-
TO c/loe  KMMOGEepJATOBON MM SKJOTHTOBOM MarMbl Ha TrJayOuHe
70—150 xm. Ocraercss clesaTh HEeMHOTOe — MOKa3aTh BO3MOX-
HOCTb NOCTYIJIEHHS 3THX aJMa30B HA NMOBEPXHOCTb, HO 3[eCb MH
CHOBA CTa4JKUBAeMCSl C HelNpeoOJUMBIMH TPYIHOCTAMH, TaK Kak
Ha MyTH K IOBePXHOCTH 3eMJIH a/lMa3 HeH30eXHO HOJXKeH Ipe-
BPaTUTbCA B CBOEro XHMHYeckoro aBoiitnuka — rpadur. O. M. Jleir-
NYHCKHH NMyTeM TEeOpeTHYECKHX DACUYeTOB M ONBITOB J0Ka3asf, 4To
flocTeNeHHOe IepeMellleHHe ajMa3a H3 00J1aCTH BBICOKHX TeMiie-
PaTyp # AaBJeHUI K HH3KHM Heu30eXHO {fIpUBOIUT K INpeBpa-
LIeHHI0 3TOr0 JPAroLEeHHOr0 KaMHA B ApPYryio, Gojee CKPOMHYIO
¢opmy yraepomna — rpadur. ToabKO MTHOBEHHBIN CKauoOK 4Yepes
HIHPOKYIO 30HY HEYCTOMUMBOTO, MepexoiHOro K rpadury cocros-
HHs1 obecneduBaeT COXPAHHOCTb aJMasd, HO HEOOXOAUMBIX YCJIO-
BHHl /11 TAKOTrO MTHOBEHHOTO IllepeMelleHHs ¢ OOJbIIHX [yOHH
K TIOBepXHOCTH 3eMJid NMPHPOAOI He JaHO.

He nyume oGcrout meno, ecid abl, ONUPAasch HA MO3HIMH
CTOPOHHHKOB FJIyGHHHOTO IPOUCXOMKISHUST aJMa30B, MMONLITAEMCS
paso6parbCl B 3aKOHOMEDHOCTSIX paclpefieseHHs aJMas3oB. 1o
P43JIMYHBIM THNAM KHMOEPJUTOBBIX TeJs, BBIIBJEHHBIX pa3Bel-
YHKaMy B NPUNOBEPXHOCTHOM CJIO€ 3€MHOI KOpHI.

Kak oGbacuute Takoit ¢axt, korpa u3 10—20 tpy6ok, cssi-
3aHHBIX ¢ OOUIMM MHTAICIIHM KaHaJOM, MO KOTOPOMY {lOCTymact
KUMOepIUTOBAs MarmMa, TOJNLKO OJHA HJM JBE COAep:KaT ajama-
3bl, a4 OCTaJ/]bHble 3al0/HEHbl TAKOH e MaTepHHCKO# nopopoi,
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HO aJIMa30B B HUX HeT? BoJsee TOro, ec1d COMOCTaBAATh aAMasbl
H3 aJIMa30HOCHBIX TPYOOK, mpHHALJEXaUlHX K TaKOMY CE@MeHCT-
BY, TO Ja)Xe HeHCKYUIeHHbIH HabJjiogaTesb Cpa3y YCTaHaB/IHBaeT
peskoe pasanuve B pa3Mepax, KauecTBe, MOP(OJOTHU U APYTHX
0co6eHHOCTAX KpHCTaI0B. MHBIMH cjoBaMH, Kaxpas TpyOka
obaajaer cneuudUUYECKHM, CBOMCTBEHHBIM TOJIBKO €fi CIIEKTPOM
anmMa30B. A 3To, B CBOIO ouepenb, MpefONpeeseTcs PasHYHOU
TepMOJIHHAMHYecKol ! 06cTaHOBKOR WX 06pa3oBaHHfA, 4TO HHKaK
He corJjiacyercsi ¢ runore3oii o6 oblleM MaTepUHCKOM ouare IJif
rpynnbl Tpy6ok. Ecan monmycTuTh, uTo anMasel 06pa3oBajiHCh Ha
6osbLIMX TyOMHAX B BepXHEHl YacTH IepUAOTHTOBOIO CJIOSI HJIH
HaJ HHM B 0co60H KHMOEDPJHTOBOH Marme, TO IpPH HaJHYHH CYy-
IECTBYIOLEH TaM OTHOCHTEJbHO ONHOOOPAa3HO TepMOJLHMHaAMHue-
cKoi1 ! 06CTaHOBKH, He MOJBEpPXKEHHOH PEe3KHM H3MEHEHHAM, C.jes
RoBaJo Obl 0XHMZaTh 06pa3oBaHHA KPHCTA/LIOB anMasa, 1o Ccy-
HWIeCTBY He pasJHyalolluXcAd no pa3Mepam u Mmopdoaoruu. [lpu
JomnyllleHuH o6pa3oBaHus aamMa3oB Ha 6ospliMX ray6HHAX cra-
HOBHTCSl COBepIllleHHO HeOGBACHHMBIM INOABJSHHE TPYGOK B3PI
Ba, He coJepXKalluX ajMa3oB, a TakXe OTCYTCTBHe ajiMa30B B
HHTPY3HBHbBIX KHMOepJHTax, 3ajeraiolux B 3eMHOH Kope B BHIe
JlaeK U XHJ.

IFumore3a riyGHHHOTO NMPOHUCXOXKIEHHA ajiMa30B He MOXKeT
JaTb OTBeTa M Ha APYroH, He MeHee CJOXKHBIH BONPOC: K4K 0GB~
SICHHTb, YTO BO MHOTHX paMOHaX 3eMHOTO Iapa HaliJeHbl aJ-
Ma3Hble DOCCHINM, a KOpPEHHble MeCTOPOXACHHS, HecMOTpsf Ha
caMmble TILATeJbHbie MOUCKH, He OOHapyakKeHbI?

OueBHAHO, YTO MPH NOCTYMJEHHH aJMa3oB OTKYHA-TO M3 TIYGHHHEIX HC-
TOYHHKOB, TNOABOAAILHEe KaHa/bl, SanoJIHeHHble 3acThiBLIEH KHMﬁepJ!HTOBOﬁ
MarMoft, cofepxailefi anaMasmnl, KOMKHB GblM GH NpPH BCEX CIydYasx COXpa-
HATbCA H (PUKCHPOBATbCA HA MOBEPXHOCTH Haxe NPH CaMOM GOJIBLIOM 3pO-
3HOHHOM cpe3e. JIpyroe Xeno, ecad AOMYCTHTb, YTO Ouar KMMOGepJMTOBOH Mar-
Mbl Haxomuics GJH3KO K TNOBEPXHOCTH H COEAHHEHHBle YCHJIUA BO31YyXa, BeT-
pPa H BOAHB 3a MHJUIMOHH JIET DA3MBIJIH, YHECIH H IMPEBPATHNIH B Mblib
MOUIHYIO TOJIIY OCAaAOYHBIX NMOPOA, B KOTOPBHIX HAXOAHJIACH pr6xa H IuTalo-
nuil ee ouar, rjae o6pasoBatuch aamaswl. Ho Takoe ToJaKOBaHHe npolecca npo-
THBOPEUYHT B3rJsilaM CTOPOHHHKOB l“le6HHHOﬁ THNOTEe3kl.

He HaxoAsa YHAOBJETBOPUTEJIbHOrO OTBeTa Ha MHOrHe ClelHaldbHble BO-
Opochi, aBTORHl 9TOi GPOLIOPH BHICKA3aJH MPeANoJoXKeHHe, YTO ajMasbl BO3-
HUKJH B DPe3yJbTaTe B3aHMOJEHCTBHA KHMOEDJMTOBOH MarMel ¢ INPHPOAHBIM
rasoM, HedTbIO M ADPYTHMH YrJeBOAOpoLaMH. DTO B3aHMOAeHCTBHe, 06ycyio-
BHBllIee oGpaaonaHue aJMa3oB, NMPOHUCXOAHJIO B 0co6BIX oyarax, pacrnoJioxeH-
HHX Ha He6oabuioit riay6uHe (5—6 Ka) B NMOrpaHNYHOA 30He (yHNaMeHTa H
0CaJlO4HOro 4exsa IaTdopMbl.

B kauecTse HCXOJAHBHIX JAaHHBIX MJIf pellleHHsS BONpoca O Te-
Hesuce ajJiMasoB aBTOPaMH MNDHHATH CAeAylOlllHe 3aKOHOMEepHO-
CTH M (aKTHL.

1. Bce anmasoHOCHbIE NMPOBHHLIMM pacnoJaraiorcs B npeje-
Zax JpeBHHX maatdopM H 3aHUMAIOT OKPaHHHble MM UepHde-

! TepMOAHHAMMUK A — pasfiel GU3NKH, H3YUAIOWIMA SaKOHHL TeMaO<
BOTO DaBHOBeCHS M NPeBPaILEHHA TEIVIOTHl B APyrue BHAM SHEPrHH.
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puiiHble 30HBI TePPHUTOPHI LIHPOKOro pa3BHTUSl Tpanmosoro- (Ga-
3a/1bTOBOTO) MarmMaTH3Ma.

2. XapakTepHOil 0COOEHHOCTBHIO BCeX pAaMOHOB, IIe H3BECT-
Hbl KOpeHHble MeCTOPOXKJEHHA aJMasoB, fBJSeTcA o6HJHe opra-
HHYECKOrO MaTepHasa B NPOHH3AHHBIX M IKPAHUPOBAHHBIX HH-
TPY3HAMH OCaJOYHBLIX NMOPOAAX pas3jHYHOrO Bo3pacra. DTOT Ma-
TepHaJ BCTpeyaeTcd KaK B BHJAE MHOTOUHC/IEHHBIX PacCesiHHBLIX
OCT4TKOB OPTraHH3MOB, TaK M B BHJE CKOIUIEHHIl HJIH 3ajexed
HedTH ¥ rasa (Hkyrus, Munus), roplounx caaHues, HCKOMaeMbIX
yraeit (Adpuxka).

3. Kak B fIKyTHH, Tak H B JADYIHX aJMa3OHOCHHIX paiiOHAX
3eMHOr0 IIapa KHMOepJHTOBHle TPYOKH B3phiBa BCTPeualoTCs
TOJIBKO TaM, T'e B NepHol HX (OpPMHUPOBAHHS OLLT OCaXOUYHBIM
4eX0J1 MOUIHOCTLIO B HECKOJIBKO KHJIOMETPOB.

4. KopeHHBle MecTOpOXKIEHHs a/jMa3o0B CBS3aHBI HCKJIOYH-
TeJbHO C KHMOEpJHTOBLIMH OpeKYHAMM, 3aNOJHAIOUMMU TPYOKH
B3pblBa M TPeLIHHbI, BO3HHKIUHE MNMpu 06pa30BaHHHM B3PHIBHOTO
KaHaja B OKpYyXalliux Lopojaax. Jlpyrag pa3HOBHIHOCTb KHM-
6epJHTOBBIX NOPOX, Ha3biBaeMasi HHTPY3HMBHBIM KHMOepJHTOM,
OObIYHO 3amojiHAeT HeOoJblIMEe KpyTomajaloiiye TpeUIMHB B
3eMHOH KOpe M a/nMa3oB He colepxHT. PopmupoBaHHe KUMOep-
JIMTOBLIX MHTPY3HiH npejiuecTByeT 06pa3oBaiuio TpyOGOK B3phIBa.

5. KumGepanToBrle TPYGKH € BBICOKMM COAepXKaHHeM aaMa-
30B oueHb pepku. IlpeoGmanator kuMGepauToBbIEe TPYGKH, B KO-
TOPBLIX a/jMa3bl HJIH OTCYTCTBYIOT HJIH COLEPXaTCAd B HHYTOXKHO
MaJiblX KOJIHYeCTBaX.

6. U3 Teopernuecknx paspatorok O. K. JlefinmyHckoro u ombr-
TOB NO rpaduTH3alUMM aJMa3ob CJAEAyeT, YTO JaXe ecad jaomy-
CTHTb HX 00pa3oBaHHe Ha 6OJblIOH IMTyOHHe, TO MPH CBOEM JBH-
JXEHHH K NOBEPXHOCTH B YCJOBHAX TOCTENEHHOIO MOHHKEHHs
JlaBJIeHHS U TeMNepaTypel 3TH ainMa3bl JOJKHB HEH3O6E€KHO mpe-
BpPaTHTbCSA B rpadur.

7. Uccneposaunsamun A. B. Bapmasckoro (SIxyrckuit ¢punnan
COAH CCCP) ycraHoBjaeHbl pe3kHe H3MEHEHHS AMHaMHUYECKHX
ycaoBuii B npouecce o6pa3oBaHus W pocra aamason. [Ipu atom
3HaUNTeJbHAsi YacThb KPUCTAMJIOB ApOOHTCH, HabjlofaeTcda yac-
THUHOE pAaCTBOpEHHe rpaHeil H HapacTaHHe Ha 3THX 06JOMKax
HOBBIX KpHCTa/IOB anmasa. OObACHUTH Takoe JpOOJMEHHe KpH-
CTa/UIOB B MarMaTHYeCKOM ouare MOXHO, TOJIbKO JONMYCTHB BO3-
MOKHOCTh MOIIHBIX B3PLIBOB.

8. HckyccTBeHHBII CHHTE3 aJjMa30B II0OKasbiBaer, 4ToO KpH-
crajuu3anus yrjiepofa B aaMa3 MoxeT OblTb JOCTHTHYTa
TONLKO B YCJAOBHAX XOTs Obl KpPaTKOBPEMEHHOH YCTOMYHBOCTH
TepMOJMHAMUUECKOA OGCTaHOBKH, HeoO6XoauMo# Aans o0pasoBa-
Hu ajma3a. MckyccTBeHHble anMasbl NOJyYeHbl B MHTepBaje
AaBaenns or 40 me 100 Tohic. arm u temneparyp or 1200 go
2400°C.

9. Kak B JnaGoparopuax, Tak H B 3aBOACKHX YCJOBHAX Ha
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pane 3apyGeXHHIX NPEINPHATHHA HCKYCCTBGHHbIE aJMa3bl MOJY-
YaloT NpH B3pHIBAX PpAa3/IMYHBIX, CHJIBHO MNETOHHDYIOIIHX Be-
11ecTs.

10. B uncne MHHepanOB-CMYTHHKOB ajaMasa HCCJAeJOBaHHAMH,
nposefeHHbiMH B. V. MapIUMHICBLIM H APYTHMH COTPYAHHKAMH
Jaa6opatopuu reosioruu kKuMmGepsauros (1P COAH CCCP) ycra-
HOBJIeH KapOHA KPeMHHS — MYaCCaHHT, TPeOYIOIMH AJS CBOEro
o6pa3oBaHus BbICOKOH TeMmepatyphl (2000° C).

OtcyTcTBHE MyacCaHHTa B APYTHX YJIbTPAOCHOBHBIX MOPOAAx
TJIyOHHHOTO NPOHCXOXIEHHS MOKa3bIBaeT, YTO Ha GOJBLIKX TIJy-
OHHaX, COOTBETCTBYIOIIHX TeMmnepaTypaM mopsjka 2000°C, Her
CBOGOMHOTO YrJlepofia H NpPHYHHY OOpa30PaHHs MyacCaHHTa H
asMa3a B KHMOepJuTax, yUuThIBash X Upe3BbIYailHO Manaylo pac-
NPOCTPAaHEHHOCTb, HAJ0 HCKaTb B peflKoH M3OupaTesbHOH 06CTa-
HOBKe, KOr'Za B JIOKaJbHOH J1aGopaTOpHH NPHPOAHI B CHJIY Ka-
KHX-TO (DaKTOPOR NMOSABJISETCA H3OBITOK CBOGOLHOTO YIVIEpoAa.

IlpuBenenubli ¢akT NMOATBEPIKAAET paHee BLICKA3aHHOE dB«
TOPaMH MNpPeANOJIOXKeHHe, 4TO Ha/JHyHe CBOGOXHOTO YI/epoaa B
marMe (ray6xe 20—25 KM) C TOUKM 3peHHS XHMHH BbICOKHX
JlaBJIeHN#l MaJOBEePOSITHO.

JlpyruM [0OBOZOM B MOJB3Y YKA3aHHOTO MOMOQMKEHHS CJAYKHT
IIUPOKO H3BECTHBIA (aKT IMOYTH MOJHON CTEPHIH3ALHMH TVIyGHH-
HBIX YJbTPAaOCHOBHBIX (NMEPUIOTHTOBHIX) 06pa3oBaHHl B OTHO-
HIeHHH CBOGOIHOTO yrJiepoja. '

HanGonee cn0XHBIM M HHTEpPEeCHBIM IIpeCTaBJISIeTCS pelle-
HHe Bompoca 06 YCJNOBHSIX H BO3MOXHOCTAX 06pa3oBaHHs BLI-
COKHMX TeMmepaTyp H HaBJieHHH, HEOOXOANMbBIX /s BO3HHKHOBE-
HHUs ¥ POCTa KPHUCTAJJIOB alMa3a.

C rteopernyeckux nosuuuit (mo O. H. Jlefinynckomy) oGpa-
30BaHHE aaMa30B B NMPHCYTCTBHH KaTaJH3aTOPOB BO3MOXKHO NpH
temnepatypax 1500—1700° C u npu nabienun 45—50 Teic. arm.

DTOT HaAYYHBIH NMPOrHO3 COBETCKOr0 YYEHOro moayuuna OJgecrsilee
NOATBEpXKJeHHEe B INPAKTHKe HCKYCCTBEHHOTO CHATe3a ajMa3oB
B CoBerckoM Corose u 3a py6exoM.

O6upHEI  (paKTHUECKHA MaTepuals, HAKONMBLIHACA B Ipolecce H3yye«
HHUS HeACTBYIOIMX BYJIKAHOB, HapAAy C H3BECTHBIMH NPEACTABJIEHHSMH COBpe<
MeHHOH HayKH O CTDOEHHH 3eMHOH KOPH MOKasblBaeT, 4TO Ha IJyGuHe mno-
panka 40 kM RaBJieHHe He MoxeT npeBnmath 10—I12 TeiC. aT#, NpH TeMrne-
patype 1200°C, u Ha ray6uHax 50—70 ku He npesnmaer 15—20 Thic. ara,
YTO SIBHO HEZOCTATOMHO JJIsi 06pa3oBaFHsi ajMa30B. Cilel0BaTeNbHO, MJS 10-
JyueHHst JaBJeHHH, 06eCneunBalOMIMX KPHCTA/LTH3ALMIO aJMa3oB, HeOGXOAMMO
HonycTuTh HX O6pa3oBamMe Ha rayGuHax, mpesbmaiownx 120 xu. Ho Takoe
HOnyllleHHe H C TEOJNOTHYECKHX H ¢ (DH3HKO-XHMHUECKHX Mnosuuuii Gyner He-
npaBomepnuiM, Kak cnpaBensuso ykasuBaer B. C. CoGoues, «..n306apa, co-
OTBETCTBYIOLIAs TpPaHHlEe BO3MOMHOro oGpa3oBanHs anMasa, T. €. 40 KuaoGa-
paM, KOHeYHO, MPOXONHMT 3HAYHTEJIbHO HiKe, B 30HAX HOPMAJbHOrO MMM moO-
HUJKEHHOro JaBJeHHS OHa MAOJXKHA JeXaTh Ha ryOuHe Gonee weM 120 xm.

TlpoHuKHOBeNHe MarMbl C TaKHX TIyGHH ABJAETCA, MO MHEHHIO aBTOpa, BO-
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ofuwe ManoBeposiTHeIM. Eure MeHee BeposTHMIM 6YyIeT COXpaHeHHe alMas3a,
€ClM TaKde MalMaTH4YecKHe ovard u o6pasylTcs.» !l

I'. Xoan, aMepHKaHCKHA HcclefioBaTelbh B OGJIaCTH CBepXBBICOKHX HamJe-
Huil BooGule U B 06JIaCTH CHHTEe3a a/lMa30B B YAaCTHOCTH, TdKXe He 0GbACHseT
nosiBleHHe a/aMa30B B KUMOEPJMTOBEIX TPYOKax BLIHOCOM HMX BMecTeé C Mar-
Mol u3 ray6un 3emsu. Ou numer: ¢Ecau MaTtepnan u3sepraercsi u3 riyGHH
3ems, rAe OH HaXOAMJICA NPH BHICOKOH TeMmepatype H AaBJEHHH, TO TeM-
nepatypa M jAaBsJjiende GYLYT NpH 3TOM NajaTh H BELECTBO, HAXOAUBLIeeCA B
cTabuibHOH ¢opMe B ray6ure 3eMJH, MO HOCTHHEHMH HOBEPXHOCTH 3eMal
GyneT MepexOfHTh 3 HeCTaGU/ILHYIO (opmy. MoXKHO JHLIb YAHBJATECH TOMY,
YTO aaMasbl BOOGille CYLLeCTBYIOT» 2.

Bmecte ¢ Tem (paKT npuypoOYEeHHOCTH KOPEHHBIX MeCTOPOXKie-
HUIl anMa30oB K KUMOepauTaM sBjasercd HecomHeHHbIM. MMedHO
fIpUYPOUEHHOCTb a/IMa30B K KHMOepJHTaM B HacTosillee BpeMs
H sBJSIeTCA eIUHCTBEHHBIM (AaKTOM, KOTOPBIH GOJBIIHHCTBOM
HcclieloBaTesiell HCHOJAb3YyeTCs B KayecTBe [0Ka3aTebCTBA HX
rYOHHHOTO MPOHCXOXKACHHS.

[To MHenulo psma HccrenoBaTenell, KUMOepJaHTORast Marma
B BHIe 0COOOro C/I0S WJH 30HBI pa3MellaeTcd MexXIy HepHIOTH-
TOBBIM H 6a3aJbTOBLIM CJIOSIMH.

Ho stomy nporusopeuut nanudume KpailHe He3HAUHTENbHBIX
00beMOB KHMOEPJNHUTOBBIX MOPOA B BepPXHeM sipyce 3eMHOH KOpHI.
OueBuHO, YTO MPH CYLIECTBOBAHHU MNpeANOJaraeMblX 30H KHM-
6epsIMTOBOIt Marmbl cJefoBano Obl OXHAATb NPOHHKHOBEHHS
GOJIbIIUX Macc 3TOH MarMbl B BepXHMUe CJIOH 3eMIOH KOpbl (MH-
TPY3HH) M M3JHAHHA Ha noBepxHocTh (3ddysun). Takoe npen-
noJioXKeHHe SBJAeTCS NpPaBOMEpPHLIM, MOCKOJbKY NMPHU NPOHUKHO-
BEHUU TpeliuH B 6a3ajnbTOBBIA CJOH, T. €. B 30HY MeHhIUHX AaB-
JieHu#l, Mbl HMeeM H3JHAHHSA MarMbl 6a3a/jbTOBOTO COCTaBa B
KojioccanbHbIXx o0beMax. Ecau mpH3HATh CyllecTBOBaHHE  cIie-
LUAJBHOTO KUMOepJUTOBOTO CJOSt, TO HEMOHSATHHI HUUTOIKHO Ma-
Jable 06beMBI 3TOM Marmbl, NPOHUKILHE B 3€MHYI0 KODY BO BpeMs
TPANNoOBOr0O MarMaTu3Ma, KOrja IOJABOJAfALIHE KaHAJbl pacrnpo-
CTPaHAJNUCh OCOOCHHO TVIyGOKO BHYTPb 3eMHOH Kophl. Pesysbra-
Thl Te0QU3HUECKHX HCCJAeJOBaHHH CTPOEHHT 3€MHOM KOpPBI TaKxke
He [aloT OCHOBAHMH AJs BblJeJIeHHs 0coGoro cjos KHMOep.iu-
TOBOIl Marmol.

OTMeueHnble MPOTHBOpPeYHst, a TakxKe CBOeOOpPas3HbIH xapax-
Tep XMMHUYECKOTO0 COCTaBA KHMOEpJMTOBOH MarMbl feTKO 00b-
SICHSIIOTCS TMPeAJNOXKeHHOl aBTOpaMH CcXeMOH 06pa3oBaHHUT KHM-
6ep/aHTOB U a1Mas30B.

Ha 3akusioudrenbHbIX Tamax TPamnnoBGro MarmMarusMa, B pe-
3yJbTaTe MepeToKa OoJablIUX Mace 6a3a/ibTOBOW Marmbl B Bepx-
HHe TOPU3OHTHI 3eMHOW KOpBl, B 30#y NHUTAHUSA TPELIUH Moria

'B. C. Co6omeB OcoGenHOCTH By/IKaHHUeCKHX fposiBmeHufi Ha Cu-
6GupcKoil MIaTGOpMe H HeKoTOpbie ofliMe Bompockl reosoruu. «[eosorus
reo@msnxa» Ne 7, 1962, crp. 14.

Xoaa Wccrenosanns 8 obaactu CBEPXBBICOKHX [aBJ/IeHHH. «Ycnexu
¢usuueckux Hayk», 67, puim. 4, 1959, crp. 705—720.
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TIONHATLCA Marma, CU/JbHQ OOOTrall2HHAs MarHe3naJbHBIMH KOM-
noxenramu. IlogHHMasiCh K NMOBEPXHOCTH B CBONCTBEHHHIX (pase
3aTyXaHHsl TPanmoBOrO MarMaTH3Ma cneuu(HYeCKHX YCJIOBUAX
3aTpyAHEHHOTO ABHXKeHHS, He6O/bLINe 06 beMbl 3TOH MarMbl, B3a-
HMOJIE/CTBYS ¢ nopoAaMy pyHZaMeHTa U 0CaJO4YHOro yexsa, 06o-
ramaiored e04aMH M NPHOOpeTaloT cneuuuyeckHit o06JHK
KMMGEpPJIHTOBOM MarMbl — CBOEOOPA3HOro IeJOYHOTO YABLTPaoC-
HOBHOTO pacIuiaba.

Ecrecrsenno, 4ro B nepHoli HauGosee GYypHOrO NpPOSBJIEHHS
TPanmoBOoro MarMaTH3Ma, CONPOBOXJABLIEroCA H3JHAHHEM OT-
POMHBIX Macc 6a3anbTOBOH MarMel, B3aHMOJEHCTBHE C NMOPOAaMH
yJAbTPAOCHOBHOIO COCTaBa M MeTaMOPOHYECKHMH NOpOJaMH
¢ynnamMeHTa He MOXeT CYLIECTBEHHO CKa3aThCsl Ha H3MEHEHHH
ee XUMHuecKoro cocraBa. Ilpn Maneix e 00beMax ABHXKYLIEH-
c MarMbl, Ha 3aBepIUAIOLIHX 3Tanax TPaMIoBOro MarmMarHu3ma,
Takoe B3aHMOJEHCTBHE HeH36eXXHO IOJIXKHO NMPHBECTH K OILYTH-
MbIM M3MEHEHHAM B XHMHYECKOM COCTaBe Marmbl B CTOPOHY IIO-
BbILIeHHS ee IIeJOYHOCTH.

Hawm npencraBasercs, 4To CBSI3b 2JIMa30B ¢ KHMOepJauTaMu
obycaoBneHa crnenHHYECKIMH OCOGEHHOCTAMH KHMOEpJHTOBON
Marmel, ob6pasyiollefi cpeny, HauGosee GIaronpUATHYIO AJs BO3-
HHKHOBEHHsI aJMa30B. B cocraBe 3Tolfi MarMbl NOpPHCYTCTBYIOT
MHHepaJbl H MeTasJsbl, CHOCOOHBE BHINOJHSATHL POJb KaTalH3aTo-
poB B mpolecce o6pa3oBayusi anMa3oB B ouare. B uactHocTH,
B KHMOepJHUTaX CONepXAarcs COefHHEHHsS HHUKe/s, KOTOPHI LIH-
POKO TpHMeHseTcs B KayecTBe KaTanu3aropa NpPH NMPOMBILLIEH-
HOM TOJYYeHUH CHHTeTHYecKHX asnMasoB. Ilpum Hamuuua HuKens
H [IpYTHX, ellle He BBHIIBNEHHBIX NMPHPOIHBIX KaTalH3aTOPOB KpH-
CTa/IM3alksl ajJMas3oB B ouare OyJer NPOHUCXOIUTb NPH TeMie-
paTypax H [aBJIeHHX, HECKOJIbKO NOHHXKCHHBIX MO0 CPaBHEHHIO
C BeJHYHHAMH, BbITEKAIOLIWMH H3 TeOopeTHYecKHx pacyeroB. [lo
aHaJIoTHH C JOPYTHMH XHMHUECKHMH IPOLECCAMH MOXKHO HOMycC-
THTb, YTO y4YacCTHe KaTa/M3aTOPOB CNOCOGHO NMOHHM3UTh AaBJIeHHE
KpUCTaJJIM3alHK anma3oB Ha 20—25%.

HpyruM Han6GoJiee BaXKHBIM BONPOCOM fIRJIAeIcs 060CHOBaHHe
TakoW TEePMOJAHMHAMHUYECKOH OOGCTaHOBKH, KoTopas obecrneyHBaeT
He TOJIbKO o6Gpa3oBaHHe alMa3OB, HO W NpeAynpexjaaeT HX Ie-
pexoj B APYTyI0 aanoTpomHylo ¢opmy yraepoaa — rpaQur, He-
H36eXHbIA NpPH NOCTENeHHOM MOHHXKEHHM TeMIepaTypbl M JaBie-
nusi. Kaxk yxe oTMeuanoch, mepBbIil AT K pelIeHHIO 3TOH 3aja-
yn Obin cpenan JI. H. JleoutheBbiv u A. A. KagmeHckHM.

[Mpennoxennass MMM TunoTesa OGbACHAET COXPAHHOCTh aj-
Ma30B B pe3yJbTaTe Pe3KOro najeHHs AaBJjenHa npu o6pasosa-
HHM TPYGOK B3pblBa, HO He PACKPbiBaeT YCJIOBHS BO3HUKHOBEHHS
B ouyare BBICOKHX TeMIepaTyp H ZAaBJjieHHs, HEOOXOAMMBIX Ang
KpHCTa/NJIH3alHH aIMa3oB.

ITo runorese aBTOPOB, NMOJATOTOBHTE/JbHAA CTalAH K TNDOH3-
BOACTBY a/iMa3oB B NPHPOAHON JaGopaTopuy Hayunaercs ¢ ¢op-
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mupoBauus ouara. [Tox naBfleHHeM Marmsl B MOTPaHHYHOH 30HE
¢yHIamMeHTa M 0CaJCYHOro yex.aa obpasyercsa moaycdepa; coart-
BETCTBYIOLasi IIHPOKO H3BECTHOMY TFeOJIOTHUECKOMY  NOHSITHIO
aakkoaura. Ha pasnauunbix cragmax ee ¢opmupoBanus mpo-
HUKawllasg B NOPOJAbl CBOJA Marma 3anojHfAeT TPeLlHHB H,
LileMeHTHpPYyA CBOJ, 3acThiBaeT B HHX, (opmupys pailkn H
JKHJIBL.

PaccMoTpuM BO3MOXKHBIE HCTOYHMKM TMOBBIIIEHHS RaBJIEHHS
B TakoM ouare. Mbl yxe MOKa3ajad, 4TO BQ3[AeHCTBUE TIYyOHH-
HbIX HCTOYHHKOB MarmMbl U IOBEHHJIbHbIX Ta3os He MOxXeT obec-
TIeYUTh HaBJeHHA KPHCTAJJIM3alHH 471Ma30B He TOJbKO B BEpX-
Hell MOrpaHHYHOH 30He (PyHAAMeHTa, HO W Ha ray6Gunax go 50—
70 Km.

Kpome Toro, pacuersl mokasniBaioT, YTO 3a CYeT MOANOPA
Marmbl, 6e3 pa3pylleHHsl Bblllejiexallero yJyacTka 3eMHOil KOpb,
Jlaxce mpH camoit 60/blLOH MOLIHOCTH OCaJOYHOTO uexja Kak B
€ro HMXXHHMX CJIOSX, TaK W B NOTPAHHYHOI ¢ AUM uYactH ¢yHaa-
MeHTa HeJb3§l NMOJYYHTh YCTONYMBBIX HXABJAeHHH, GJAM3KHX MO Be-
JHYHHE K JaBJeHHsIM aa1Ma3000pa3oBaHus.

Jpyroe peno, eciu KOMYCTHTb, YTO B OCOBBIX JIOKAJbHBIX
ouarax, rie CKalJHBalOTCA MarMaTHYecKHi pacmaaB H rasml, Gy-
AyT TPOHMCXOAMUTb B3pHIBBI [a3oBbIX cMeced, o0Opa3oBaBLIHXCS
fIpd B3aUMOJEHCTBHM 3TOr0 OYara C BMeLLaIUMH MOPOJAMHU,
B KOTOPBIX COXEpKaTcs YTJeBOXOpOAbl W Boja. B aroM cayuae
Ha HauaJbHOH CTaiKH Mnpouecca OYAYT NPOUCXOLUTH MOLIHBIE
CKAaUKH JaBJIeHHs, MOCTSNEHHO PaclpoCTPaHAIOLUIAECS] OT CpaB-
HHUTEJIBHO OTPAHHYEHHOTO NPOCTPAHCTEA B OTHEAbHBIX YyacTKax
ouara g0 00beMOB, OXBaThLIBAWOWHUX GJuKalllide CJ0d BMeLLaio-
wux nopox. M ToapKO Ha 3aBepuIAIOIIUX 3TaNaxX, MPOTPECcCH-
PYIOLIHX C MNOBbIIIEHHEM TeMMepaTypbl B3PBbIBHBIX IDOLECCOB C
BOBJIeYeHHEM OOJbIIMX MacC HCXOJHOTO MarepHa’a, fIpOUCXO-
JIUT paspylleHde oyara u oGpas3oBatile TPYOKH B3phIBA.

Ecnu B Takux JIOKaJbHhIX ouarax GymeT AOKa3aHO HPHCYT-
CTBHE CBOGOMHOI® YrJepofa H BO3MOXKHOCTb BO3HHKHOBEHHSI Ha-
pacTaoluX MO CHJe B3PbIBHBIX peaklMil rasoBblX cMecedf, To B
nepBoM NpuGJHIKEHHH NpPOGJeMY eCTeCTBeHHOro CHHTe3a aJjMa-
30B MOJXKHO CUUTATb PellieHHOf.

VKkaxeM, 4TO HOX B3pBIBOM B JaHHOM c/aydyae moJpasyme-
gaeTcd COOTBETCTBYIOLee NMOHATHIO HeTOHAaUMH GbicTpoe (0T 2 10
8 kmfcek) pacrmpocTpaHeHHe XHMHYECKOTo {IpeBpallleHHst Belile-
cTBa, CONpOBOXKJamwleecs BbldenenneM tenna. [loBblienue
JaBjieHus YBeNHUMBaeT CKOPOCTb AGTOHAUMH & Ta30BOil cMecd H,
cllef0oBaTe b0, YBeJHUHBACT M flaBjaexue B3pbiBa. [loBblienue
TeMnepaTypsl fipH fIOCTOAHHOM AaBJeHHH He3HAUUTeJbHO YMeHb-
mwaet ckopocTb geroHauuu. K uncny B3pHBuaTBIX rasoBbix CMe-
ceil, KOTOpble MOTYT 0Gpa3oBaThCAd B O4are, OTHOCATCA TPeMydHid
ras u pasjuunble KOHUeHTpauua cMecell okucu yrnepoma (CO),
sogopona (Hp), yrnepoga (C). merana (CHy), auerunesa
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(C:2Hy), cepoyrirepona (S:C) W mpyrux coemmuenuit. Bonbuuu-
CTBO peaKuHii MeXIy yriepoioM, BOIOPOAOM M KHCJIOPOAOM HO-
CHT 3K30TePMHYeCKHH XapakTep M CONPOBOXKAAETCS BbIAE/]EHHEM
TenJia M pasorpeBoM ouara. Ilpd B3phiBe ameTusena Takxe Bbl-
Jensercs 3HauuTeNbHOe KOJIMYECTBO TelJa.

Cyxoii rpemyunil ras, coCTOSWIHI M3 CMeCH HBRYX 06BHEMOB
BOIOPOJa € OJHHM OOBEMOM KHCJIODPOJAa, B CPele BLICOKOTO [aB-
JeHHs B3peiBaeTcs npH Temneparype Boile 1000°C. B npucyr-
CTBMH Ja)e MHHHUMAaJbHBIX KOJHUYecTB (CJeJOB) BOISHBIX MHa-
poB rpeMyunii ra3 B 3aKpPHITOM COCyJe B3DHIBAE€TCS NPH TeMiie-
parype 600°C u npu nasienun, GaIH3KOM K aTMocdepHOMY.
CxopocTh pacnpocTpaHenusi B3pblBa CMecH, cocTosieii u3 67%
ty u 33% O,, paBua 2820 m/cex. C moBbIIeHHEM MJIOTHOCTH
cpenbl oHa Bo3pacraer go 4000—8000 x/cex. Ilpu Takwx cko-
pOCTSIX pacnpocTpaHeHHs B3pbiBA JaBjeHHe MOXET [OCTHraTh
orpoMHbix Beauudd (mo 100 Teic. arm u Goaee). BenuunHy pas-
JIEHHl MOXXHO NPHGJMIKEHHO onpenesnTb U3 (opMmyabl, Heno-
CPeJICTBEHHO CBA3bIBAIOIled CKOPOCTb H2TOHALMM HJH pacmpo-
CTpaHeHHs B3DbIBHOH BOJIHBI C JaBJieHIleM B3DbiBAa JAaHHON cMe-
cH B 3aMKHyTOM 06GbeMe (mo SI. B. 3enbgosuuy, 1944),

4,44 v,
rae D — ckopocTy neronauuu, cm/cek; P — nasnenue, ounfcm?;

Vo — YAeNbHbli 06beM rasa, cmdfe. Ilpumem D =6-105 cm/cek.
Yaenoubiii 06beM HanGosiee BepOSATHOrO COCTaBa CMecH ras3oB B

ouare npu ngasjeHun okoso 2000 arm 6ymer Vo= l—; p=1 2/cmd,

1 36 - 1010

—=1 cm¥le; Torma P B3priBa=——=81.10'° Junfcu? ~
444 .1

~8l THIC. arm.

Bau3kne pesyabTaThl JaeT pacuetr W no ¢opmyre P=
=0,25p D?; (1), roep — NIOTHOCTb Ta3oBOi ‘tMecu B 2/cMd,
a Bce ocTajbHble 0603Hauekus Te kKe. Jlnsg NPUHATHIX yCJI0BHI
P=025-1-36-101°=96.101° Junfcm ~90 Tthic. arm. Ilpu
D=8000 m/cex paBnenne B3pniBa Bo3pactaer mo 160 Twic. ara.

BonoponHo-kHc10po/iHble CMeCH B3pbIBAalOTCS MpH COepKa-
HHM B HuX Bomopoma oT 6 mo 95% (o6wbemunix). Ilpu B3phiBe
NPOUCXOAHT  3HAYHTENbHOE TOBLILIEHH2 TeMnepaTypn (IO
2800°C). OrtmeuaeTcs, 4yTO B NPHCYTCTBHM [BYOKHCH YTJepona
TemnepaTypa BOCIJIaMeHEHHS! BOXOPOLHO-KHCJODOJHON CMecH
nosbimaerca. OKHCb yriepofla B CMecH ¢ KHCJIOPOAOM —TaKxke
B3pbiBaeTcd ¢ 6OJbIIOH CHJIO, npuueM B3pHIR aHaJIOTHYEH
B3pHIBY rpeMmyuero rasa. MeraH M Kucaopol Takxe o06pasylor
B3pbIBUaThie cMecH Goabluoii MowmHocTH, K uueny BeposiTHbIX
KOMNOHEHTOB B3pBIBUATBHIX COEAMHEHHH ClellyeT OTHECTH TaKXe
CepoBOZOPOX H cepoyraepox. [IpuBesieHHble B pasiMyHBIX JHTe~
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PaTypHLIX MCTOUHHKAax JaHHble YKa3biBaIOT Ha BO3MOXKHOCTSL
BO3HHKHOBEHHS peakUHH MeXIy Nepeuuc/eHHLIMH ra3aMi, co-
TIpOBOXAAIOUINXCA BBICOKHMH CKODOCTSIMH, a C/e[J0BAaTe/NbHO, H
o4YeHb GOJIBIIAMH [aBJeHUSIMH B3pBIBHOM BOJIHBI.

Bo3aMoxxHOCTb 06pasoBaHHs ajaMasa NoJ HeHCTBMEM yaap-
HO¥ BOJIHBI, T. €. NpH B3pbIBaX, yXKe JXaBHO JOKa3aHa TeOpeTH-
YeCKH H 9KCIepHMEHTAJbHO.

Ocraercs pellnTh BONPOC 06 HMCTOYHHKAX BOZOPOXA, KHCJIO-
polia, MeTaHa, OKHCH YIJepofa, aleTHJeHa KaK TIJIaBHBIX CO-
CTaBJAIOLIMX Ta30BbiX CMecedl B MPHPOIHBIX KaMepaX B3phiBa.

B ycnoBuax paccmMaTpHBaeMOro HaMM ouara KHCJOPOX, BO-
JOpOJ M aleTHJeH MOTYT HaKalJIMBaTbCA 3a CUET PasJIoMeHHs
MeTaHa H JADYFHX YIVIeBOJOPOJOB, MHCCOLHAUMH BOIALI M APYrHX
COeJHHeHHH, a BOZOPOJ — NPH B3aHMOJEHCTBHH OKHCH YIJepo-
na ¢ onoit no peakuun: CO+HyO=COy+H;+9,8 xxas. Mox-
HO foJiaraTh, YTO Ha NEePBOM 3Tale B3PBHIBHBIX NPOLECCOB IJaB-
HBIM HCTOYHHKOM BoJopoja OyleT pa3JjloKeHHe MeTaHa, a Ha
3aBepiuaiolieM (mocjie pasorpeBa ouara)— AHCCOLMALHS BOASA-
Heix mapoB. KHCJOpox B OCHOBHOM JOJI2KeH MOCTynaTh H3 oca-
JOYHBIX MOPOX 3a CYET PaJHOXUMHUECKOTO pasJjioXKeHHS BQIbI H
JPYTHX COeIMHEHHH, a TakXXe IPH NOBBHILIEHUHd TeMmepaTypho B
ouare B pe3y/bTaTe pas3foxeHHS BOASHbIX mapoB. Kpome Toro,
onpeje/seHHOe KOJHYECTBO KHCJIOPOZA MOXKeT ObITh MOJyueHO H
B pe3yJbTaTe XHMHUYECKHX peaKUHi HEKOTODHIX COeJHHEeHH# Mar-
MaTHYECKOro pacnjaBa. B 1iesoMm, mo cpaBHEHHIO C BOJZOPOAOM,
nosyueHue CcBOGOJHOro KHcjIopoda GoJiee 3aTpPyAHEHO, HO 3TO
KOMNEHCHDYeTCsl €ro MeHbIIHM cofepxXaHHeM B OOJIbIIHHCTBE
B3PLIBUATBIX cMeceil M CHOCOGHOCTBIO K B3phiBY 6e3 yuvacTuf
cBOGOIHOrO KHCJIOpOJa TaKHX COelMHeHHH, Kak aleTHJeH.

Boapwyio posp B mpoliecce pa3BuTHS ouara JOJKEH HIpaTh
MeTaH H Jpyrue rOMOJIOTH 3TOrO psiia, NMOCTaB/ALIHE BOJOPONR
U YrJepoX M HemocpejCTBEHHO YYacTBYIOLMe BO B3PbIBHBIX pe-
-akuusix., Oxuch yriepoja, HHTepecylollas HAac KaK BepOATHBIA
y4acCTHHK B3DBIBHOH JeATeNbHOCTH ouara, Takxe JOJXKHa o6pa-
30BBIBATbCA B pe3y/bTaTe CJHOXKHBIX U MHOrOOGpa3HBIX peakIHiH
o6MeHa MeXAay YIVIeBOZOPOAaMH M NpPH XHMHUECKMX peakuHsix
B3pbiBa. 3nauntenbHoe KounuectBo CO m CO, Gyner mocrynath
H B COCTaBe IOBEHHJIbHBIX I'a30B.

OcoGoro BHHMaHHMA 3acayXHBaeT y4yacTHe alleTHIeHa BO
B3PHIBHBIX MpoOLEcCax, MOCKOJbKY B3DLIB 3TOr0 COeJHHEHHS MpO-
HCcXonHT Ge3 yuacTHs KHciaopojaa. Ha mpoMbllVIEeHHBIX YCTaHOB-
Kax noJyyeHHe aleTHIeHA OCYLIeCTBASeTCS BLICOKOTEMIIEpaTyp-
HbIM DPa3/ioXXeHHeM MeTaHa, npuHyeM Haubosbliee KOJHYECTBO
CsH, (mo 25%) Bbigensiercs B uHTepBasie Temmepatyp 1200—
1500°C. OueBuzaHO, YTO NpPH HAJIMYHH MeTaHa, yrjepoxa H BOJO-
pola B TepMoAMHAMHMYECKO# oGCTaHOBKe ouara Takxe Oyner
NPOUCXOAUTH o6pa3oBaHHe aleTHNeHa, HO KOJHYECTBEHHYIO
OLIeHKY 3Toro npoueeca Ge3 crnenHa/sbHbIX OMNLITOB AATh TPYAHO,
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Bo3MOXHO TaKe M NPHUCYTCTBHe aueTHJeHa BO BMeUl3OUWIUX
oyar nopoaax, o6pa3oBaBilierocsi B pe3yjbTaTe BO3JeHCTBHA O+
pAuell MarmMbl Ha YrJeBOJAOpPOJHble Ta3bl (MeTaH, 3TaH) B MepHOX
BpeMeHH, NpeaulecTBoBaBHi (QopMHpoBaHuio ouara. Takoe
NpeAnosioxKeHHe XOpOWIO YyBSA3bIBaeTCH C YyXKe OTMeuaBIAMCH
(akTOM NpHYpPOUYEHHOCTH KHMOEpJIMTOBBIX TPyO6OK K 30HAM HH-
TEHCHBHOTO NpOSIB/JEHHS BYJKaHHYECKOH NesTeNbHOCTH.

Ecan npuHATb CpelHIO0 BeJHUYHHY TENJIOBOH 3SHEPTHH rasa,
Bble/eMOH TNpPH B3pbiBe aueTHiaeHa, paBHylo 2500 xxas, TO
cpellHee AaBieHHe B3PbIBHON BOJHb JocturHer 180—200 Teic. arm.

Xumuyeckasi peakuUusi NpoTeKaeT C BbiJe/eHHEM Temja H Mo-
XKeT ObiTh npefcTaBieHa B cienyioiiem Buae: CoHp = 2C + Hp -
+55 kKraa.

Tenepr HaM ocraeTcs paccMOTpeTb MOCJEefHee BaXXHOe 3Be-
HO B Lenu mnpolleceoB, OOYCNOBAHBAIOUINX 0OpasosaHHe a/jMa-
30B B 3€MHOHl KOpe,— ONpelNe;IUTh HCTOUHHK CBCOOIHOrO yrJje-
pona. Ilpexnae Bcero oTMeTHM, UTO Ha NpHMepe H3BECTHBIX aJ-
Ma30HOCHHIX MPOBUHUHMH MHpa YCTAHOBJEHAa MPUYPOUYEHHOCTb CO-
JlepiKalux ajiMasnl KHMOepJHTOBbIX TPYOOK K 30HaM NOBBILIEH-
HOH KOHIEHTpAallMd OPTaHHNYeCKOro MaTepHaja B OCAaJOYHOM TOJ-
e 3eMHOH KOpbl H CONpefeJbHbIX C Hell TPellHHOBATHIX y4acT-
Kax ¢ynaamenra. Takas npHypOYEHHOCTb aJMa30HOCHBIX KHM-
6epaMTOBBIX TPYOOK K pafioHaM NOBBILIEHHOTO COJEpKaHHs op-
raHU4eCKOro MaTepHa/ia ykperseT NpelnosioXeHHe O reHeTHue-
CKOHl CBAI3M a1Ma30B C OPraHHYEeCKUM YIJIEPOJOM, CojepKatliM-
¢l BO BMelalOWIUX ouar mopoiax.

C npyro#i CTOpOHBI, HMEIOLHECH C3elNeHHs O COCTaBe BYJKa-
HHYECKHX ra30B H TeopeTHYeckHe pabOTHl B 3TOM HampaBJ/eHUM
(xuMHA OOJIBIIMX MOJIEKYJ, KPEeKHHI-IpOLecchl, CHHTe3 YIJIeBo-
ROPOROB) MO3BOASIIOT clesaTh BBIBOJ, YTO B TJYOHHHBIX Mar-
MaTHYeCKHX ouarax yrjepoj HaxXOIHTCH B CBSI3dHHOM COCTOSTHHH.
[Tostomy caenyer 3aMeTHTb, YTO BOCCTAHOBJIEHHe YIJepoia M3
ero IOBEeHWJIbHOH OKucH no o6partuMoit peakuud bBynyapa
(CO2;+C = 2CO), c KoTopoit HMHOrAa CBfA3bLIBAETCH MNOJYUYEHHES
CBOGOJHOTO yraepoia njaa aiMa3o00pa3’oBaHHs, BO3MOXHO
TOILKO B ra3oBoil (pase 9THX COeNHHEHHi, OTCYTCTBYIOLleH Ha
6osbMHX Iy6HHAaxX, e Bce radbl NOYTH TOJHOCTbI) PaCTBOPEHB
B marme. Kpome Toro, ykasaHHas peaKlHsi HMeeT ABOSIKYIO Ha-
NpaBJeHHOCTb: C POCTOM JaBJeHHS MNOBBLILAETCH colepXKaHue
COg, a npH nNoBblIIEHUH TeMilepaTyphl pe3KO YBeJIHYHBaeTCs
konuuecreenuo CO.

Jlpyro#i BO3MOXHBIN HCTOYHHK CBOGOJHOTC yIJepoxa — Me-
TaH B COCTaBe BYJKaHHYECKHX Ta30B BCTpeyaeTcsh KpaliHe pelxo,
a GoJsiee TSXKeJble NMPeACTaBHTeNH (TOMOJIOTH) 3TOTO pPsAa HU B
OHOM cayuae He GbiaM oOHapyxensl. Tak, B cocTaee rasoB jeii-
CTByIOUIMX ByJkaHoB KamuaTku u KypH/bCKHX OCTPOBOB npeoG-
JafaloT CepHHCTBle H YFJeKHc/able rasbwl. B Mmanbix kosnnuyectsax
NPUCYTCTBYIOT BOAOPOM, MeTaH W XJaop. Tskeable yrjieBoacponbl
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bcerna OTCYTCTBYIOT, He 3aHKCHPOBAaHO H HajuuHe CBOGOJHOTO
a3ora. Ananornynast XapakTepUCTHKA ra3oB NOMYYeHA M AASA
GoabuHHCTBa APYrux By.akaHoB Asuu u EBponsl, npuuem B page
BynkanoB (Kunaysa u Ap.) mpucyTcTBHe MeTaHa BooOlue He 06-
HapyKeHo.

YKaxkeM Takxke, YTO NIPH H3YYeHHH NPOGJAEMbI NPOHCXOXKIE-
HuA rpaduTa MIUOTHE HCCNeJOBaTeNd, B TOM UHC/IAE COBETCKHUil
yuennifi B. I1. Cononenko, npuuiin K BHIBOAY, 4TO OCHOBHBIM HC-
TOYHHKOM 00pa30BaHHA 3TOH Pa3HOBHUAHOCTH YIJIepoJa SB/sieT-
€Sl KPHCTaNJH3alHUsA yraepoja, BLICBOGOAHBLIETOCS NMpPH passo-
JKEeHUH OpPraHHYeCKMX YIJIeBOLOPOAOB IOX BbICOKOTEMIEpartyp-
HbIM BO3AEHCTBHEM BHEIPHBIIHXCS HHTPY3HM.

B ornnune oT MarmMaTHYeCKOro pacmiaBa OCafOyHasl ToJIla,
HacbllleHHasl OPraHHYeCKHM MaTepHaJIoM, fiBjseTcs Gorareilum
HCTOYHHKOM CBOGOMHOrO yriepoja, KOTOPHIf B OTPOMHBIX KOJH-
yecTBaX BBICBOOOXKAAETCA NpPH PassioXKeHHH M NpeoGpa3oBaHHH
yrneBoAOpPOAOB B MarmaTHueckoMm ouare. Kak yxe ykasbiBa-
Joch, TaKoe MNpPEeANoJOXKeHHe He NPOTHBOPEYHT H pe3yJbTaTaM
HCCIelOBaHUH H30TOMHOrO COCTaBa yIiepoja ajiMasos, a Mo 3as
KioyenHio Kpefira, HaXxogut B HUX NpPSMOe MNOATBEpKAEHHE.

B cBeTe M3/M0XKeHHBIX JaHHBIX TpOLECC Pa3BUTHS oOvara H
o6pa3oBaHusl TPYOKH B3pbiBa MOXKHO OXapaKTepH30BaTh CJAEAYIO-
mumM o6pas3om.

IMTocne 3ajoxeHHs MarmMartuyeckoro ouara B 6a3ajibHBIX CJ0-
AX 0CaJOYHOH TOJINM HJH B NOTPAaHUYHOH 3oHe GYHIaMeHTa, B
HeM CKanJMBalOTCH YJbTPAOCHOBHOH paciyiaB H BYJKaHHUECKHE
rasel ¢ o6beMHbIM mpeoGnajaHueM MociaefHHX. B ycmoBHsX BHI-
COKQTO JaBJIeHHS M TeMmeparypbl B CHCTeMe pacliaB — ra3
MeXJ1y MarmaTHYeckod cpeloil W (JIOHAAaMM, 3aNOJHSIOLIHMHU
BMeILAIOHe OYar IIOPOABI, NPOHCXOIAAT XHMHUECKHE peaKIHH.
B pesyabraTe 3THX peakinuil BO3HHKAlOT B3pbIBYUATBle CMeCH H
CBOGOZHBIH YIiIepoJ OpraHHYeCKOTO NPOHCXOXKAEHHS.

BHayase TenJioBHE B3pbIBHI HOCAT JIOKAJbHBII XapakTep H
pacnpoCTPaHAIOTC Ha OTAeJbHbie OrpaHUYeHHble YYaCTKH oyara.
Ha stoit HayanbHOH cTaguH B3pBIBHBIX NMPOLIECCOB HPOHCXOAHT
oGoralleHde MarMbl CBOGOAHBIM YIJIEpPOAOM H OOllee MOBLILIEHHe
TeMIepaTypbl o4yara 3a CYeT CYMMapHOro TemnioBoro s¢dekra B
uejsoM npeo6JafalollHX 3K30TepMHUecKHX peakuud. Tensosoi
s deKT BO3MOXKHBIX peakUHd MexAy rasaMH B odare mnpej-
crassied B Tabu. 1.

[To mMepe HapacTaHHMA TeMIepaTypbl B Ooyare XMMHYeckue pe-
aKUAH CTAaHOBATCA GoOJiee HHTEHCHBHBLIMH, a B3pHIBH 6oJiee MOIL-
upiMu. Ha sToft cTaauu pas3Butus o6beM ouara yBeJHYHBAETCS H
IJIOIaJb KOHTaKTa ¢ BMEILAIOU[MMH NOPOJXAMH  PacUIMpPAETCS.
Ha 3aBepinaloieft cragnu, nocse TOro Kax B pe3ysabTare npei-
IIeCTBYIOIIHX B3PBIBOB TeéMIepaTypa ovyara mosbicHTcs Ao 2000—
2300°C, OCHOBHBIM HCTOYHHKOM 3HEDTHH CTAHOBATCA AaUETHJeH
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TensoBo# Tennosoi

Peakunus 3¢ dekr Peakuus spdexr

(kKaa) (rxan)
2C+0, 2CO + 528 ?04-)3!1-!, - CH4+H,0 +57,8

nap

2CO+0 —2C0O, +1352 2CO - CO+C +41,.2
C+0; ~ CO; + 94,0 CoH,; - 2C+H, +55,0
9H;+0; —~ 2H;0 (nap) [+115,6 C+2H, ~ CH, +179
CO+H0 —» H,+'CO, + 98 Hy+4-2C - CoH, —57,1
2H,+CO; -~ 2H,0+-C + 21,6 CH4+20,~ CO,+2H,0 | —1920
2CO+2H; -~ CHy+CO2 I+ 59,1 2C+4H,0 - 2CH4+40 +36,0

H rpeMyuas cMech, o6pasyollascid 3a CYeT AHCCOLHALUHH BOJAA-
HBIX NapoB.

B npouecce B3pnIBOB BO3HHKaeT TepMOAHHaMHyeckas o6cra-
HOBKa, ofecrmeyuBaiollas Hepexoj CBOGOAHOro ra3oo6pa3HOro
yraepoja B ero a/UVIOTPOMHYIO KPHCTaJJIHYECKYIO Pa3HOBHA-
HocTb — anmas. [lpu mocienyomux B3pbiBax 4acTb ajaMasoB
HeHu30eXXHO mojBeplaercss ApoOJEHHIO, a B IPOMEXYTKax MexAay
B3pHIBAMH YaCTHYHOMY HJH MNOJHOMY pacTBopenuto. [Tpoucxo-
IAT HOBble B3DbIBbI, H HapAAy ¢ o6pa3oBaHHEM HOBHIX a/JMa30B
(opMHPYIOTC H PACTyT CJOXKHBIE KPHCTAJJIBI, APAMH KOTOPHIX
C/Iy?KaT yleJeBIIHe KPHCTAMIB H HX OGJIOMKH.

Taxue runmore3nl 0 MexaHu3Me anMa3006pa3oBaHHA HAXOQAAT
MOATBEpXKAeHHe B SKCNEPHMEHTAaX H HOBEeHIIHMX HCCAeJOBaHUAX.
Ilo muenuio coserckoro yuesHoro B. H., Poguonosa (Hucruryr
xumuyeckoit ¢usukn AH CCCP), B npoYHEIX FOpPHEIX MOPOAAX
Ha ri1y6uHe 4—5 KM AaBjeHHe B3phIBa B ouyare, mpeBhillalollee
50 Tbic. arm MOXKeT yHepXHUBaTbCA B TeyeHHe NPOMeXYyTKa Bpe-
MeHH, mpeBbimaimouero 5—6 cekyna, I'paduuecku 3ToT mpouecc
MOXKIIO H306pa3uTh B BHAe BOCXOAALILEH, HO JIOMaHOH KDHBOM, Ha
KOTOpOH YYaCTKH NMajJeHHsi TeMIepaTypbl H AaBJEHHA COOTBETCT-
BYIOT IIpOMEeXYTKaM MeXJAy B3pbiBaMH, KOTAAa MOXKeT IPOHCXO-
JAMTb 4aCTMYHOE pacTBOpPEHHe KPHCTa/JoB anmasa. Takoi Tep-
MOAMHAMHYeCKHH XapakTep mpoliecca XOpOIIO OOBACHAET HaJjH-
yde B KPHCTaJJIaX ajaMa3a cj10eB PacTBOPEHHS H pocTa.

YKka3aHHOe TepMOjJMHaMHuecKoe cBoeoGpasue npouecca 06-
pas3oBaHHA aJMa3oB HAaXONUT MOATBEPXK/AeHHEe B HCCJeJOBAHUAX
coBerckux yuennix E. M. lllemanunon u B. H. lllemanuna, xo-
TOPLIMH B pe3yJbTaTe MOP(OJNOrHYECKOr0 H3YYeHHSI KpHUCTaJ-
JIOB anMasa H3 KHMOepJHTOBbLIX TPy6oK SIKyTHH ycTaHOBJIEHQ
IIMPOKOE PACNpPOCTPaHeHHe Ha aaMas3ax MpoToMarMaTHYeCKHX
pereHepHpOBaHHLIX CKOJIOB . fIBjieHus pereHepauun oGHapy»xe-
Hbl He MeHee yeM y 50% Bcex CKOJIOTRIX KPHCTaJJIOB a/iMa3a,

!TlporoMarMaTHYecKH! — NepBHYHOMArMaTHYeCKH®,  06pasopaBs«
uiniica [0 3aCTHIBAHMA MarMbel: pereHe p al M s — BOCCTAHOBJIGHHe, BO3-
poxjeHHe., B [aHHOM clyuae — BOCCTAHOBJIGHHE CKOJIOTQH YacTH KPHCTaJqa
anmasa.
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IIpn 3TOM pereHepHpPOBAHHEIE CKOJIBI BCTPEUAIOTCA Ha asjMasax
Pa3nuuHOil KPYMHOCTH, JIOOOro LBera U HE3aBUCHMMO OT MOpgo-
JIOTHYEeCKOTO THIIA.

Ha ocnoBannn cBoux HaGawogenuit, E. W. lllemanuna u
B. H. lllemanyH fenaloT BHIBOL O Pe3KOM M3MEHEHHH NHHAMHYe-
€XMX YCJOBMH B mpouecce pocrta anMa3oB. B pesaynbrate 3THX
H3MEHEeHHH YacTb KDHCTAJIJIOB packKanbiBasach, HO JaJbHeilIni
pOCT NPOJOJIKAJICA, H HA MOBEPXHOCTH CKOJOB 00pa3oBLIBAIUCHL
HOBbI€ CJIOH KPHCTaJJIOB.

K TaxoMy e BbIBOAY B pe3yJbTaTe HCCleJOBAHHS BHYTpeH-
HEr0 CTPOEHHS1 KpUCTa/JIOB aiaMasa npuwen u A. B. Bapuwas-
CKHIL,

BapriBHOe neiicTBHe ra3oBhHIX cMeceH HaHOOJee CHIBHO MpO-
ABJSeTCA B BepxHell yacTH KaMepbl B3pLIBa, TAe CKamjauBaercs
OcHOBIIasg Macca rasa, 4TO IOCTeNeHHO NPHBOLUT K paspylile-
HHIO €BOJAa M NepeKPLIBAIOLIUX ero rOpHBIX MOPOL.

Hawm npexcrasnsieTcss, YTO Ha 3aKJIOYHTEJbHOR CTaguH Mpo-
pbiBa, YYHTBHIBAS KOHLEHTPAIMIO ra3oB B NpPHCBOJOBOA uacTH,
MOXeT HMeTb MeCTO M INpOsBJeHHe KyMyJasaTHBHoro s¢dexra
B3pbIBa.

Ilepeiinem Temepp K paccMoTpeHHIo Bompoca o (opmupoBa-
Hun TpyGku B3pniBa. [Ipexxjpe Bcero oTMeruM, uTO NpH HaKaQI-
JeHMH MarMbl B ouyare Haj HHM IpPOHCXOJUJO BbIrMGaHue oca-
JOYHOrO yexsa, NpHBOAsLIee K OOpa3oBAHHIO B HeM pacTATH-
BalOWUX YCHJAHH.

@dakr HavyaJbHOTO NPOPLIBA HMEHHO ra30Boil (ha3pl SABJISET-
ca GeccnopHbiM. B mosp3y Takoro BbIBOLA CBHIETENbCTBYET OK-
pyrnas uian 6nuskas K Hell ¢opma TpyGOK B3pbIBa M HEKOTOpble
Apyrue GaKkTopHI.

MrHoBeHHbI, 00yCJOBJEHHBIH B3PHIBOM, NPOPHIB OCAJOYHOTO
yexsa npH o6pa3oBaHuH TPYyOKH B3pbiBa, fABJAETCHs 00d3aTesb-
HBIM YCJIOBHEM COXpaHeHHs anma3a B ouare, Popmupys tpybua-
TBIl KaHaJ, OTPOMHasi Macca ra3oB HpOpHIBaeTcsl B armocdepy,
JaBJieHHe B Ouare pe3Ko NajxaeT, ¥3 Marmbl BbIIeJsIeTCH JIeTy-
yHe CoefMHEeHHs, MPOHCXOJAHUT ee ObICTpOe NepsoxJjaxneHue, Gaa-
rogaps KOTOPOMY OCHOBHasi Macca anMma3oB ¢ 6oJbluoil  cKo-
POCTbIO «TepecKaKHBaeT» OMACHYIO LIS HHUX 30HY rpadutusauuu
H nepexoiuT B 06JacTb CTaGHIBHOIO, CPAaBHHTENBHO HH3KOTEM-
neparypuoro (400—450°C) cocrosnusa. B Tex cayuwasx, Korga
NPOPHIB OCAJOYHOTO YexJia NMPOHCXOAUT HENAOCTaTOYHO OHICTPO
HIH NIPH 3HAYHTEJbHOM NOJATOKE TOPAYHX ra3oB U3 IMYGHH 3eM-
JH, OXJlaxJeHHe MarMbl 3aMepisercd. Takas obcraHoBka oGyc-
CJIOBJIHBAEeT pacTBOPEHHE HJH HCYe3HOBEHHE 3HAUMTENbHOH uya-
CTH aJMa3oB M BMecTe ¢ TeM o6pa3oBaHMe psja MHHepaJoB
(cmiopa — yoronuT, amaTHT M 4p.), comep:aumMx B cebe Je-
Tyufle COefMHEHHs, KOTOpble NPH HOCTAaTOYHO GO/bUIOM CHHXKe-
HHM JaBJleHHS B MOMEHT ApOpbHIBA 6CaJOYHOTO uexJa MOJXKHb
ObIIH BBLIAEJIHTBCA H3 MarMbl,
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Ha6noaeHHsiMH reo0/IOroB YCTAHOBJEHO, YTO B CJIOJAUCTHIX
KHMOepJHTOBBIX GPeKYHsAX ajiMa3bl OICYTCTBYIOT HJHM HaXOHATCH
B MH3epHBIX KOJHYeCcTBaXx.

Bcenen 3a o6pa3oBanueM TpPYOKH B3pbiBa HauyHHAeTcsl ee 3a-
MOJIHEHHE BSI3KOHM OXJIaXKIeHHOH MarMmo, mocrymawollefi U3 oya-
ra. [Togpem marmel no TpyGke onpefesnsieTcd IaBHHIM 06pa3oMm
JlaBjieHHeM MacChl TOPHHIX NOPOJ pa3pylleHHOro CBoja oOuara.
OrnenbHble GJOKH paspyLIeHHOTO B3PHIBOM CBOAA, OMYCKasiCh,
BBXKMMAIOT MarMy B c(hOpMHUDPOBaHHHIH B3PbIBOM KaHal.

HBmxenne xuMGepJHTOBOH MarMbl K IOBEPXHOCTH NPOHCXO-
JIUT C HeOXHHAaKoBCH ckopocTblo. Ouo Gojiee HHTEHCHBHO B LEH-
TpaJbHO! yacTd TPYOKH, Ije Bhlle TeMlepaTypa ¥ MeHblle Bf3-
KocTb. [TpH HepaBHOMepHOM OceaHHH NepeKpbIBalOUIEH oyar oca-
JIOUHOH TOJILIM 3amoJiHeHHe TPYOGKH KMMOepJIHTOBOH MarMoi Mo-
KeT HOCHTb NMY/AbCALHOHHBIA M Jaxe mosTanzblii xapakrep. Ha
npouecc GopMHPOBAHHS BHINONHSAIOWIEr0 TPYGKY KHMGepJHTOBO-
ro Tesja cylllecTBeHHOe BJIMSiHHE MOXeT OKa3aTb BO30GHOBJICHHE
MOATOKA Ta30B H YJbTPAOCHOBHOH MarMbl ¢ TIJIyOGHH 3eMJH,
a Takxe BTOpDXKeHHe Macc BOJAbl H3 NPOPBAHHBIX B3DHIBOM NOPOJ,
ocanouHoro yexsna. COBOKYNMHOCTb YKa3aHHBIX NMPOLECCOB HapALy
C 3aN0XeHHEM H DPA3BHTHEM HOBBIX OYaroB, IHTAIOIHX paHee
chopmupoBaBIlIHecss TPYOKH, ompeiensieT BclO cneuHdHKy H
MHoroo6pa3ue ¢opM H oOcoGeHHOCTeH 3ajneraHdss KUMOepJHTO-
BHIX MOPOJ M HX COCTaBa.

Kcenonutel wacro pocruraior Gosbmiux pa3mepoB (mo 10 u
Gonee MerpoB) M cocTaBasior or 6—10 no 30—409% o6bema
Bceill MOPOAbI, 3aMONHALIIEH TPYGKY. DTH KCEHOJIHMTHl MONagajaH
B MarMaTuueckuil pacmiaB pasanuHbiM nyreM. OcHoBHasi Macca
HHODOJHBIX Tej o00pasoBajach 3a cYeT MNajfeHHA OOGJOMKOB
BMeLIaIIHX MOPOA C TPeX-NMATHKHIOMETPOBHIX CTEHOK KaHaJsa
B HavyaJbHOH craguH ¢opMHpoBaHHS TPYOKH. 3HauHTe/NbHas
YacThb KCEHOJNHUTOB, OTOPBAHHLIX B3PHIBOM, HO ellle Jep2KaBLIHXCH
B TOJILEe OCANOYHOrO YexJia, 6bl1a 3axBayeHa 3acTHIBalOlled Mmar-
MO#i NpH ee ABHXKeHMH BBepX. I, HaxoHel, TpeTbs, camas Ma-
JIOYUHCJIeHHAsA TPYNna KCeHOJIUTOB, NpeAcTaBleHHas OOGJOMKaMK
nopoj (¢yHnaMeHTa H HAPYrHX IIYGHHHBIX o6pasoBaHuil, GHlia
fepeHeceHa U3 ouara B NpoLecce BLIZABJIHBAHHSA OTTYAa Marmhl.

OrmeTuM, 4TO O6ujiHe KCEHONHTOB, XapaKTep HX pasMelle-
HHA B TPYOKe, a Tak)Ke OTCYTCTBHE CJeNOB TeMIepaTypHOro BO3-
AeACTBHST MarMbl Ha KCEHOJIHTHl BMEIIAIOLIHX NMOPOX MOTYT MO-
JIYYHTb YAOBJETBOPHTeNbHOE OOBSICHEHHE TOJbKO INPH YCJIOBHH
¢opmupoBanusd Tpy6uaToro KaHaJja MOILHBIM OHHOAKTHBIM IpO-
PHIBOM OTPOMHOM Macchl rasos.

dra runore3a OGDBACHAET Pa3HUHYIO CTelleHb aJMa30HOCHO-
CTH KHMOGEpJIHTOBHIX TPYOOK, a TaKXKe MNOJIHOe OTCYTCTBHE aJ-
Mas30B B ‘GOJIbILIHHCTBE TPYOOK.

Kum6epautoBas TpyOka 6e3 anMa3oB Moria o6pa3oBaThbes
Ha nepBOil CTaiu{ B3PbIBHBIX TNPOLECCOB, B YCJIOBHAX NpOpbLIBA
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0CaZlOYHOTo uexJia MPH NAaBNEHHAX HUXKE HAYaJbHOTO HAABJIEHUA
KPHCTaJ/IM3alUH aiMa30B. JTO MOIJIO NPOM30ATH NPH OTCYTCT-
BHH 3KPAHUPYIOIUX OYar MJacToB FOPHLIX NOPOJ, BLICOKOH IPOY-
HOCTH, NpPH MAaJoOH MOLIHOCTH NepeKpHIBAIOLell TOJIH WA B
caydyae CHAbHOIO PacTAKeHHA HAa JAHHOM YuacTKe OCaZOYHOTO
yexJsa.

Tpy6Gku ¢ MmanbiM HJAH HeGONBLUIMM COJEPKaHHEM aJMa30B
BO3HHK/HM HJH TPH NPOpPLIBe 0Yara B KaKOH-TO MPOMeEXYTOUHOH
CT4JIMH ero Pa3BHTHA, YTO CBA3bIBaeTCsd C HENOCTAaTOYHOH IMpoy-
HOCTBIO CBOJA, HJIH B ClyYde yXXe YNOMHHABIIErocs HeJOCTATOY-
HO GLICTPOrO OXJIaXJeHHS MarMbl NOCJHe NpopbiBa rasoB U CBS-
3aHHOIO C 3THM YaCTHYHOTO YHHUTOXEHHS a/JiMa30B.

M, nakxonen, HaunGosnee Gorartble KHMOep/JHTOBbiE TPYOKH €
YHHKaJIbHBIM COZepX<aHHeM anMa3eB 00pa30Ba/JuCh H3 0Yaros,
PacrmosoXXeHHbIX B mpejenax HedTerasoHOCHON CTPYKTYPH HJH
pAJOM C HeH, T. €. B YCJNOBHAX HCKJIIOYATENbHOT® OBUJHS yrije-
pora u Haubojiee OJaroNpHUATHON FeOTEKTOHHYECKOH 06GCTaHOB-
KH (CXaTHe B 4yexJe, IPOYHBII CBOJX).

K nocnenneit rpynme oTHOcATCA OTHeabHBle TPYyOku SHKyT-
CKOil a1Ma30HOCHOH MPOBHHLUU.

Kax u3BecTHo, y:ke paspaGaTbiBaeMble KOpEHHbBIE ajiMasHbie
MeCTOpOXJeHHs SIKyTHH NpHypoueHbl K 30He HauGoJiee HHTEH-
CHBHBIX He()TerasonposiBJleHHH H TeKTOHHYeCKH CBf3aHBl CO
CTPYKTYPHBIMH (opMaM#, GnaronpHATHHIMH AJS CKOIJIeHHS Hed-
TH H rasa. B ananornunbx yc/noBHSIX HAXOHATCS alMa30COLep-
Xamue TPY6KH AQPUKHM, HO HCTOMHUKOM YFJEpPORA TaM CJIYXKH-
Jaa Gonee GefHas MOABHMIKHBIMH COeJMHEHHSAMH YroJabHas opra-
HHKa.

C npuBelleHHBIX MO3HUHI JIETKO OGBACHAETCS H HaJHuHe al-
Ma3sHBIX pocchilleil B paloHAX, IJle OTCYTCTBYIOT aJMa3OHOCHHIEe
KHMOepJInTOBbIe TPYOKH.

EcrecTBeHHO, 4TO ec/aH TPY6KH B3pbIBA YHHUTOXKAIOTCH B XO-
Jie 9PO3HOHHBIX MPOLECCOB, TO BMecTe C HHMH HCYe3al0T KOpeH-
Hble MEeCTOPOXJIEeHHS aaMa3oB, H TaM, I'le 3TO UMeeT MecCTo, al-
Masbl ClIeRyeT HCKaThb TONbKO B pocchinsix. C TOUKH 3peHHs ray-
OGUHHOTO MNPOHCXOXJEHUS] aaMa30B B 0COO6OM  KUMOGEPJIHTOBOM
cjlioe pacHJaaB/eHHOH MarMbl, aqMa3sbl HOJKHbI HaXOJIHTbCA B
nopojile Ha BCeM NPOTSKEeHHWH NOJBOASIIETO KaHala, BIVIOTb A0
NOBEPXHOCTH, 4 HaJHYHe MX B POCCHINAX HPH OTCYTCTBHH KOpeH-
HBIX MECTOPOXKIEHHH ocTaeTcsl HeoOGbACHHMbIM.

PackpriTHe MexaHnaMa o6pa3oBaHHs ajAMa30B B MOJ3€MHbIX
Jna6opaTopuAX MNpPHPOJLI NpEACTaBASeT He TOJbKO TeOpeTHue-
CKH HHTepec, HC MMeeT M OoJblIOe MNPaKTHYeCKOE 3HayYeHHe.
Pemenne 3Tofi BEeKOBOH 3arajku NO3BOJHT ONPELeJHTb HaHMyd-
mpe KaTaan3aTopbl M HCXOZHBIH Martepuan I/ NPOH3BOACTBA
HCKYCCTBEHHBIX aJiMa30B, a Takxe VTOUYHMTb KpHTEpHH AAf NO-
HCKOB aJ/IM430HOCHbIX KHMOEpPJUTOBHIX TPYOOK Kt pOCCHIMEH..
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Hap uem pa6oTaioT coBeTCKHe apXHTEKTOPHI?

UYrto HOBOro mosiButca B Oaunxaiee BpeMs B 06/aMKe U Nnja-
HUPOBKE AOMOB, KBAPTHP?

Kakoeo reHepanbHOe HanpaB/ieHHe TeXHHYECKOro mnporpecca
B 00J1aCTH CTPOHUTEJbCTBA?

Kak camomy noctpoutb aom?

Ha 3tu u euwe MHOrue sonmpochl OTBETAT YMTATEJNAM HAYUHO-
nonyasipHslie GPoWIOPbI HOBOH cepUH

«CTPOUTEJIbCTBO U APXHUTEKTYPA»

Bouinyckaerca omna Opounopa B Mecau. Cpean HUX CJaeylo-
nne paGoTh:

bypeman B. B., nokTOp TexH. HayK.

[MporpeccuBHble THNBI MPOMBIILINIEHHBIX 31AHAH.

Topbywun I1. b., nupekrop HUKM 3akoHoMuku cnpouTenbcTsa.
HoBble MeToAbl [@HUPOBAHHA CTPOUTEJbHOIO MPOH3BOA-
CTBa. '

Kasanckud B. E., unxenep.

Mexauusaius oT/eIOUHbIX paboT.

Py6anenko b. A., nupekrop LHTHHUHITT xunuua.
ApxuTekTypa M HHAYCTPHAJH3AUUS MKUJAHLUIHONO CTPOHTENb-
CTBa.

CoBerckasi apXMTeKTypa CerofHs H 3aBTpa.

Xasanos [. b., kaug. apxuTeKTyphl.

YuuduKkauus 1 CTaHAapT B CTPOUTENbCTBE H APXHTEKTYpe.

Eezopos H. H., unxenep.

Kak camMoMy moCTPOHTb JOM.
H zpyrue.
Ha cepuio MoXHO NMOANMHCATbCS, KAK HA Ta3eThl H KYypHaJbI.

[Topnucuasa uwena
¢ | Hong go Kouua roga — 54 Kom.

Kpome 3Toii cepuy, mo Hayke M TeXHHKe H3NAIOTCH CepHH:
«®usuka, acrpoHOMHs», «MaTemaTHKa, KUGePHETHKA», «XHMHUS>.
«Hayka o 3emse», «Texuuka», «Pa1uosneKTpoHHKa H CBA3b,
«[lpompinennocts», «Tpancnopr». Pacnpocrpansioress oiy Tak-
XKe no noanucke. [Toxnucuaa nnarta rta xe.

[Moanucka npuunMaerca 6e3 onpanuuenus.

B «karanore . «ColosneuaTu» cepHH moMellleHbl B pasiene
«Hayuno-nonynsipnas autepatypa» nox pyOpukoit «Bpotopsl
H3/aTe/NbCTBA «3HAaHHUEY.

H3zdareavcreo «3Hanues.




