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MuHepanoruyeckue HccJea0BaHus
noaumetanauyeckux pya Casaupckux
MECTOPOXKACHUM.

I'. Il. boaros.

Mineralogenic Investigations of Polymetallic Ores of the Salayr Deposits.

By G. P. Bolgov.

BcrynaeHnue

[IpentaraeMas pabora fABJIAeTCA Pe3yJabTaTOM MUHEDAJOrHYECKOr0 HCCIET0-
panug kojyexnuit Caflampekux INoamMerajindeckux pyd. OcHOBHHM Marepua-
JIOM TOCHYRHUJIa KOJIeROAsT, co0paHHAas MHOW OCeHb0 1933 I., B CBA3H €O
cnenmanbHOi moesnko#t Ha Il Canaupekmit pynsuk. [locienuss Owla BH3BaHA
Heo6X0onuMoCTbI0 Gollee leTajJbHOr0 O3HAKOMJIEeHHA ¢ XapakrepoM CaJjianpckoro
OpYZIeHeHHs [Jsd Toro, YToOH Ha OCHOBE 9TOro AaTh 0ojlee WA MeHee IPaBHAb+
Hy© OIeHKYy MecroposmkienusM TapeMmurHekoro pafiona. Hymuo saMerdTb, 9TO
sHa4yHTeJbHAd H0Jd co0paHHOro Marepuaja mDajgaer Ha wmecropoxjeane 1[I Ca
JAHpCKOT0 pYHHHAKa, TIjle YAaJoch DoOHBATH B BHpPaOOTKaX, Ha9MHAas € LOpH-
80HTa 27 M [0 IopwsoHTa 100,3 M. Beaerersde Toro, 9To Bee GCTAJbHHE MECTO-
posrnenus . Callappckoil rpynos B HacTodllee BpeM. He paboTaloTesd, PyAH, HX
Xapakrepusylomue, OHJIA H3ydYeHH 10 o6pasraM, B3aTHM YaCTUYHO U3 OTBAJOB,
a TIaBHHM 06pasoM, W3 KopHOB OypoBHX ckBamuH. Mecropomuenn> ,Jlunsa 2%
Yperoro patioHa 0XapaKTepH30BAHO II0 NAHHHIM CKBUKEH No 47 W 48, MmoJCeKaio-
mUX pyIOHOe Tejlo Ha TNIyGEHE COOTBETCTREHHOL B 50 W 100 M. Kpome aToro, mpH
o6paboTRe Marepuaja f 9YacTHIHO BoCHOJb3oBaJdcad Kodnerugmeir II. . I{pa,c-
HUKOBA, JM00e3HO IIPef0CTaBUBLIOI0 ee B Moe DicmopaxkeHHe Hakosemn, MHOIO
OLId  WCOOAB30BAHH OTAenbHHe wTydu ['eomorageckoro Myses 3CITTT. U3
BCEI'0 ATOI'0 MaTepHaJa MHOI ObLIM 0TOOpaHb 00pasmbl W IIPHUIOTOBJIEHO U3 HHAX
60JIbII0e KOJHMYeCTBO MOJFAPOBABHEX U MPO3PAYHHX MIAUMOB, IIONBEPIHYTHX
COOTBETCTBYIOLEOMY HW3y9eHHIO.

BHnoJIHeHNe JaHHOH TeMH MpOM3BOIHI0CH B MUHepArpaduIeckoM KabuHeTe
HHUC‘a ['oproro Hacraryra mox HenocpencTBeHHOHN KoHeyabrammeit mpod. @. He
IITaxoBa m mox o6mmM pyxosoacrBoM opod. M. A. YcoBa, LeJHM DALOM
IEeHHHX VKasaHWH# KOTODHX s I0J1b30BaJcA TPH BHOOJHEHHH Bacroalleli pa-.
60TH, 31 YTO W BHpAXal0 UM CROI0 UCKPEHHIOW 0J1aroJapHOCTh.,
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I. Kpatkul reonornyeckuii ouepk CalaupCKuX UOJUMETALIHYECKHX MECTO-
pPOXKAECHHHA.

T'eonormueckoe crpoeHne co6crBenHo Cananpekoit u Yp@koi I'pynu M-HHA,
Ha ocuoBarum vceaenoBagmit I'. C. Jla6asumua™), Momer OHTH INpencTaB-
JAEHO B ClejlylollleM BHIe.

M-gua cob6erBeHRO Cajlampckoil rpynOH OPHYPOYeHH K BHXOIAM CJIOMHOIO
KoMOJekca MetaMopdmaeckux obpasoBaBdil, 3aHAMAOIIKX IJOIMAAL 0KOJO 3,2
kM2, B Bule BHTABYyToro B CCS3. HanpaBiIeHHH SJUIMNCA, B3aKATON0 CPENd KeM-
Opuiickax W3BECTHAKOB. [loponu naHHOH MeraMopduueckoit cepud mpeaCTaBIeHH
B PaslUYHO! CTeNeHH pACCJAHUOBAHHHIMH B TOM-iK® HAIPAaBICHUW W METaMOp-
$u30BaHRHME KBapIeBHMHA NopdHponaMH, KBapOeBHME M (eCKBapIeBHMH Ke-
patropupamm, moppupuraMd W uX Typamu. Kpaifinaa creneHb U3MEHOHHA STHX
NOpOJ HaXOAWUT CBO® BHpaMKeHHEe B CEPHIUTO-KBAPIEBHX, KBapNeBO-CePUIHTOBHX
¥ XJIODUTOBHX CJIaHHAX, KOTOpHEe, Kak IIPABHIIO, BCTpedYaloTcsa BOJIH3W DYNHHX
TeJI.

Cpenm Bceit 5Tvif MaccH MeTaMOp(hHIeCKAX MOpON MpeoldiajaloIlBM DasBH-
THEM MO0Jb3YIOTCA KBaplIeBHe NopdrHpouiH A TeCHO CBA3AHHHE C HUMH CEPHUIIUTO-
KBapIeBhe CclIaHOH. 4ro Kacaercd NOpDPUPHTOB B HX Ty(PoB, TO IO TaAHHHM
Jla6bas@aHa oHE 3adHKCHDPOBAHH JBIIb 0K0I0 M-HE Il Canaupckoro pynduka,
sajierass B BHCAYeM GOKy pYIHOIro Tejla, M OTAeJeHH OT IOCIe[Hero IIpocloeM
KBapIeBO-CePUNATOBHX M CEPHIIATO-KBapHEeBHX CJIaHNeB. B ¢Bow odepenb, Imop-
¢upuTo-TyOBHE MOPOAH OTHENAOTCA AHAJOTHYHHIMU “edaHOAMH OT BEIIIEJeHa-
IAX KBapleBHX MopPUpONI0B, OpHYIeM 3[ech BTH CJAaHIH Koe I'le COIPOBOK-
JaKnTCcs BTCPHYHHMH KBApIATAMH.

Bea sta Tosma MeramMop@u30BaHHHX IHOPOX BO MHOIMX NYHKT4X PacCeRa-
eTesd pasjMYHON MOMIHOCTH IPOCTHpPaHHA H Bu3pacra flafikaMi JIHOPUT-NHa0a30B,
KOTODHIe 110 JaHHHM OypOB. CKBaHUH OKA3HBAITCA CEKyIIUMHO M pYJHHE Teja.

Kacaschp neranbHOr0 ommcaHHS KBapIeBHX KepaToupoB (KB. MOPHHEPOB),
I. C. Jla6a3uH orMedaeT, 4To cpeqd HAX MOMKHO KOHCTATHDPOBATH HECKOJbKL
reHepanuil, U3 KOTOPHX OABH sABJALTCA 5PPy3UBHEMM KBAPIEBHMH KepaTopu-
pamm (KeMOpHmiicKme), a ADYrHe RHUNHHHME MJIN AHTPYSHBHBIMHA. O mocie/HEMA,
[0 ero MHEHWIO, W CBSA3HBAETCA [OJUMeTaJIHdecKoe opyleHeHme. Bospacr®sTux
MOJIOAHX KBapmeBHX nop¢upoB JlaGasuH DpefuoJoRHTENHbHO CIUTAET Iep-
UHCKUM, Ha OCHOBaHNH asainormii ¢ CMHDHOBCKEM MECTOPORICHHEM, 4YTO, Kak
YBHIHM HHU:Ke, He oTBedaer NeficTBUTeIbHOCTH. MeM1y IpoyuM, BYHHO OTMETHTD,
970 (DU 3TOM BHJEJEHUH Yy HCeJeloBaTells, HOBAAUMOMY, He OHJIO JOCTATOIHOrO
(akTMIecKoro MaTepmasa; MOSTOMY OH 3[eCH e OTMedaer, YTO PasrpaHHIATH
KB. KepaTopupH 5(py3EBHEE OT METPY3UBHHX He IIPENICTABIISAETCS BO3MOKHHM
B CRISH C 8HAYMTeJHHHM HX H3MeHeHHeM. B cBoeft pabore ,llpo6aema Pynuoro
Camampa® M: A. YcoB mokasand, 4ro BCe Canampckme MopQpupoBbHe HOPOABI
He, HeCyT B cefe KakuX Mu60 SBHHX HPHU3HAKOB THOHYHHX 9(P(ysdWBHHX 00pa-
30BaHUY MW, HA060POT, WX HEJIb3d OTHECTA W K MHTpysuBaM. [leranbHoe H3yde-
HUe STHX [DOPOA HPHBONAT €ro K BHBONY, 9TO JaHHHE UOPONH SBIIOTCA 0CO-
0ot ¢pamumelt, a UMeHHO—,IRePJIOBON“ (aldeli, XapaKkTepnayiclielicsa NpusHakaMi
Kak 5QQy3uBHHX, TaK ¥ HHTPY3UBHHX 00pasoBaHHM.

Ypekad rpynna M-Huff npmypodeHa K IIAPOKOH mojoee MeTaMOP(QHIECKAX
1Opol, IpPeICTaB/IeHHX 3/1eCh Pa3iIBEYHHMY XJTOPHTOBHMHE ClaBIaMU, KBapIeBHME
nopdupamMu, B TOH MIN WHOM Mepe paccsaBIOBAHHHMH H THIPOTepPMaJibHO B3Me-
HeHHHIME. Hasmunme cpenm ejanmeB pasHocTell ¢ 0T9eT/INBO BHpasmkeHHON mojocda-
TOH TeKCTypol CBHIETEILCTBYET O YaCTHIHOM 00pasoBaHMM MeTaMOp(huIEeCKUX
IOpONL 3a CYeT 0Ca/JCYHOI0 MarepHata. Bes sra mosoca MeraMop(huIecKaX HOpPOI

*) la6asun, [. O, ,Pymusie m-uus Canaupa“, crp. 29 (Pykonucs Otaerna ®onjos 3an.
Cub6. TLTT).
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sajieraer cpenu 60jee MUPOKON, Takmke BHTAHYTOH B C3. HampaBIeHHH IIOJIOCH
KeMOpHHCKNX W3BECTHAKOB. CepHIUTOBHE CJAHIHN ¥ BTOPUYBHE KBapPIUTH MOJb-
3yloTes 3aMETHHM DPasBUTHEM B paiioHe M COCDPeJOTOYMBAIOTCH, IJIABHHM 00pa-
30M, Ha [JIOINA/NAX, NPHIETalmnX K PyIHHM M-HAaM. B o6meM mo reojormue-
CKAM YCIIOBHAM CBOEr0 3ajleraHNsd M-BUS JaHHOH IMpyNOH BHOJHE aHAJOIHYHH
OONMMETAJNINIeCKAM M-HHAM CalJlaupckoro pafioHa. 31ech, Takike, Kak W TaM,
M-HEA JIOKQJbHO W, HECOMHEHHO, T'eHeTHYeCKH CBASAHH C KBapUOEBHMH IOpdH-
aMm.
0 UYro Kacaercs reonioradeckoit o6cramoBkum CmupsoBckoro M-uua (Tapemmm-
CKOI'0 P-HA), TO OTHOCHTEJbHO mnpeamosiomenuss Jla6asumHa — ,0 3ajerandu
ero B [OpONaX BePXHETYPHeHCKOro fApyca HHUMEHEro KapGoHa“—cJlefyer 3aMe -
THTb, 9YTO OHO HE COOTBETCTBYET [SHCTBUTEJBLHOCTH, T. K. MeTaMoOppHuYecKas
TOJIA, B KOTOPOH 3aJjieraloT KBADIEBO-IOP(UPOBHE TeJa W CBA3aHHHE C HAMH
M-HUA, oTHocATeA K [ledepkmHeKOR (hopMammm, Bo3pacT KoTopoil sBIseTeS J0-
BoNbHO npeBHEM. [lo mocnennvm narEEM B. ©. ConepaHCcKoOTI 0, Bo3pacT 3ToH
TOJNIIE ODpejeldercs Kak BepXa cpenHero keMOpmsa. OT H3BECTHAKOB HUMKHEr0
Kap6oHa NaHHad (popMamusa OTIelleHa 3HAYHTeNbHOI 80HOM HapyIIeHHS, a IO-
9TOMY HeT HPKAKHX OCHOBAHHUY CTaBUTH B CBAsh MeTaMop(H30BAHHEE MOPOAH €
M3BECTHAKAMU HaXoAAIlerocs BOIU3H HHMHEro kapGoHA. ~

Taxum oGpasoM, Bonpoc 0 BapHCIEICKOM BO3PACTe BTOPOil MeHEpAUH KBap-
HeBHX UOpQUPOB OTHANAET TAK-Ke, KAK M CaMoe CyIIecTBOBAHHe MOCAeNHnX, TaK
Kak 10 cBoeMy o6iHKy BMemalomue CMHDHOBCKOe M-HWE KB. HOPQHDPEH HHIEM
He OTJIWYA0TCA OT aHAJOIHYHHX mopoa Calauperux M-HEM.

B o6mewm, reosormyeckas ob6eraHoBkz BeeX CaslampCRUX M-HHI DOKashiBaer,
9T0 KpOMe YKasaHHHX KBapIeBHX HOpGHPOB, HOCAIIUX IIPRSHAKH HHTPY3HBHHX
o0pa3oBannil, BONM3M M-HEY HET HHKaKMX JPYTUX HHATPYBUBHHX [OPOX, a CJe-
NIOBaTeJIbHO, €CTECTBOHHO IPOINOJIOMHATH HE TOJBKO JIOKAJbHYI0, HO ¥ I'eHeTH-
YeCKyI0 CBA3b OpY/IeHEHHA MMEHHO ¢ KBapIeBHMH nopgupamn. [logpobHHE A0KA-
3aTeJIbCTBA IOCNEe]Hero MH OPHBOLHM HHEE. ’

Il. ®opma u cTpoeHue pyaHbIX 3akewell CalaupCKHX NOJIUMETANNUYECKHX
MECTOPOMAEHHH.

CorsacHo apXHBHHX JaHHHX, a Takme HHTeHCUBHO IPOUBBONUBIIUXCS 32,
HOoCJeNHre I'o/lbl PasBOJOYHHX M HOArOTOBATEJIBHHX pabor, pyaHHe Teaa (CaJja-
APCKUX KOJYENaHHHX M-HHHM MMEIT HeNPaBUIbHYI JHUH3000pasHyl0 AJIH deye-
BrnecOpasEyo (opMmy. OTKIOHEHHEe OT STOI'0 UpPaBHJA ABJAETCS BecbMa peIRUM
mernogenneM. lpavMepoM Momer ciy®uTh JuIIb COHMOHOBCKOE M-HHEe 1 DynI
HUKA, DyLHOE TeJj0 KOTOPOI'0 IPENCTABJACT HENpPaBUJbHHN IITOK, PE3KO C'yHU-
BalNIuiics Ha ero HAMRHUX IOPU3OHTAX, WMesd NPH 9TOM TpYyOYaTHH XapakrTep.
Jpyram npumepoM sABiasgercss Tpomnkoe M-Hue, nMepIIee (GOpPMYy KHJIB € OTHO-
ImeHAeM JIJTAHB K MOIIHOCTA 40:1 *). : :

Takum o6pasoM, Ha ceroiHAMIHUI /leHb OGOJBUIINHCTBY PyAHHX Ten Caia-
HMpcKUX M HUH UpHIHCHBaercd **) aunHsooOpasdas ¢opma. Ho HymRHO 3aMeTHTH,
9T0 110/100HEE BHIBOAH /s 3HAYUTEIBHOTO0 HOPOMEHTA M-HHUU CHeJaHH Ha OCHO-
B&Hﬂ% 6ypoBHX pafoT, KOTOphie, HECOMHEHHe, J1aloT JIUIIb IPUGIUSATENBHYI0 H
rpyOyio cxemy. Dojlee ToYHHE KOHTYDH 3ajiesell MOI'YyT OHTb HOJy4eHH TOJBKO
IpPU BCKPHTHH HX HOCTATOYHHIM KOJIHYECTBOM T'OPHO-DAa3BEINOYHHX M SHKCIJI0ATa-
MHOHHHX BHpPa00TOK, W BOT, Ha NPHEMEpe BOIIeANIEro yse celivac B HKcDioaTa-
muo Il Camauperoro pynHHKa BHSACHATCA, 9T0 JopMa ero pyaHOrO Teld ABJIA-
eresl Topasjio Gojiee CIOMHON, He:eJH Hpe/craBlieHHe O JINH3000pa3sHOM Xapak-

* Jonymuuckni, I1. M. PasBeaka Iluakctpos Ha Canaupckom kpsike.—BecTHuk

3CrPT, 1933, Ne 6. ]
*#) Jla6asun, I'. C. ,Pynnsie m-unus Canampa“ (Pyxonuce Ota. Pona. 3an.-Cu6. I'TTT)



repe. llpmBonumas H@Ke Tabauma™) NOKasHBaeT, 9TO KaK MOMIHOCTB. TAK B
ANUBa& 9TOr0 pPyLHOr0 Tejla ABAAITCT BecbMa HEOOCTOSHHBIMA B Dasin4HEME
N7 pasnuYHHX TOPUBCHTOB M-HUA.

LTS 10 5 | ropusotatian | A pyanoro
mraxTe B M. Higl! é)yh:i‘HOFO T€la B M.

97,7 30
40,5 95,6 9295
51,2 341 975
68,3 : 217 218
83,2 25,5 260
98,1 |

19,2 ; 242
100,3 |
162 157 ; 35,9
226 . 9 150

Haupgaa c ropusonta 162 M, pynHas salleskb pasnensercs Ha' 1Ba cJosd,
KOTODH®, MOYTH COEIMHAACH B CPEANHHOH WX YaCTH, UMEIT De3KO BHDAMEHHY IO
TEH/IGHOAID K pPacXOK[IeHHI0 B HampaBlleHEM kK KoHOaM. Llogo0EOTO pona ABJIEHHG
‘g1 MOMeT OHTH CJeJCTBHEM CYIIECTBOBAHUS NBYX pPasITUYHHX OCJaOJIeHHBIX
30H JI0 HpOHEeCCOB pyHoo0pasoBaHUA, [0 KOTOPHM II03[HEE JErko OpoHUKaJIH
PacTBOPH, WU ke 3TO-pe3yJbrTar 00Jiee IO3I{HUX TEKTOHHYECKWX [epeMenieHui,
KOTOpHE WCHOHTaN0 PyAHOE TeJio mmocie cBoero cdopMmuposannd. Ilociennee
00ETOATeNBCTBO, MO HCCARNOBAHEAM TeKTOHHKN AaHHOro M-Hud -ll. ®. Kpacnu-
K OB H M, cunTaerca Hambosiee mpaBmiabHEM*¥). [lo Bcelt BeposTHOCTH, U HaOIIo-
JaeMne Ha paslnYHHX I'OPH30HTAX BeCbMa YacTHE NEPesKBMH W PasiyBH DyIi-
BOM JIMHSH ABJIAKNTCA PE3yJBTATOM TOrO Ke CaMoro Iporecca.

Pasmepn pynenix sajdesmeir Calaupcknx M-HAH KoJeGA0TCA B N0BOJBHO
- IIAPOKA X mpenetax: Hapany ¢ KpynHHMA M-HUAMH, NOCTUIAOUIUMH B JUILHY
10 400-M IpH MOINHOCTH, ¥W3MepseMOl HECKONBKUMU JecATHaMH METPOB,;-BCTpe-
4aloTeésd W Tak@e, KOTOpHe o6najlaloT AJAHOH 50-60. M K MOIMIHOCTHI, HHOIIA
poxoasameir no 1 M u Menee (Tposnkoe M-HEEe): DOABUINHCTBO PyAHHX TeJ BhL-
KINHEBaeTcd Ha ryonHe B 200—250 M. OnHako, noJydeHHHX HaHHHX I[I0Ka elle
HEJI( 6TaTOYHO I TOro, 4TOOH C1eJlaTh Ha HTOT €4YeT oGHihe BHBOAH O HEBO3-
MOXXHOCTH BCTDETUTh pyJAHHE Teia Ha Oojbmelt ruy6meae. Cambe riy6oxde
CKBARMHH Ha CEerofHAIIHAN JeHb NOCTUT4I0T BCEro JHIL Iopu3oHTa 250 —300 M
lipaBia, N7 MHOIAX M-HAW OHH (QUKCHDYT HIH IIOJIHOE OTCYTCTBHE DyIAH Ha
rayonHe mjad: chafylo BEpalllleRHOCTh PYIAHHX MHHepaloB. G Apyroid CropodH,
OypOBHO CKBajRUHH HEONHOKPATHO BCTpeYaJd psAN HOBHX, He BHXOJANAX Ha
II0BEPXHOCTE (,ClenHX*“) JEH3 Ha iay6uHe 50-60 M (Tpommkoe, llerpomaBiioB-
CROe W' Ip. M-HHUA).

Hourn Bee M-Hua Canaupckoil 1'PyNIH OPHEHTHPOBAHHL B ONpelNeJeHHOM
Hanpabienuw. JlimHEHe ocH pYNHHX Tea Beerma mmeior CCB. npocrapanie,
coBnafapmee c IpeollaJaloliuM HaOpaBleHHEM DACCIaHIOBKH BMeMIAIINX

‘ﬁ]aﬁasnn I'. C. Tam-xe, ¢ p: 50
“) Kpacuukos, [L <1> Aaementsl TekToHnky Il Cananpckoro pynuuka. — Bectuuk %CI‘PT
Ne' 6, 1933'r.
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IOPOJI. [TogoGE0e MpoCTPAaHCTBOHHOE PACIIOTOKREHAE PYAHHX Ballekel, HECOMHEHHO,
TOYePKABAET OIpeNeJeHHEEe 3aKOHOMEPHOCTH, KOTOPH® CBOUM cymecTBosanueM
00g3aBH COOTBETCTBYOINUM DpuduHaM. Ha moapoOHOM. aHAJIA3e IOCHEAHHEX MH
OCTAHOBHMCSH HECKOJIBKO HHJEe, Cedyac e TOJbKO OTMETHM, 4YTO IIODO/IMBLIAE
OTM 3aKOHOMEDHOCTH NPHYHHH [OJNKHBL OHIIM, OPOHCXONUTH WJH [0 Hayagd
pPyZRoo6pasoBaHusd, WJIH 1ocJe Hero, Korja M- HM, KaK TAKOBHE, OHIA chopMu-
poBanH. [l OKOHYATeNHHOIO DellleHHs HTOF0 BQOPOCA MOKA emle HeT J0GTaToY -
HOTO MaTepWajla, a L0STOMY, B KadecTBe BO3MOKHOIO NPeNNONO0KeHHs, MOFRHO
JAIOb TOBODHTh, 9TO Hal6alofaeMhe ABIEHHA €CTh HIA CleJICTBHE [HCIOKA-
NHOHAHY TPONECCOB, WK PE3YJABTAT BHIOIHEHHS W SaMEMIeHHS onpeneneauum
06pa3oM OpPWEeHTHPOBAHHHX TPeNIMHBHX 30H (TPeIIAHH OTHEJBHOCTH M T. II.),
00pasoBarRMIHXCA B IpOIeCCe OCTHBAHUA EepJl KBApIEBHX IOP(HPOB.

Hanenme pynunx Tes (BK03) Takme corjacHOe ¢ HAIPABICHHEM MaJeHU
CJIAEIEBATOCTH BMOIIAMUX 10O, Ho yroJ DaJeHHs eJanTeBaToCTH KO0Je0JeTcs
B ropasgo 6GonbIDEX Dpefesax M dalle Beero (0co0eHHO BHafid OT PYAHHIX TeJ)
onpenensercss 70-80° Torma Kak yroJ najieHus 3ajesgedl He npeBhmaer 48°% B
KOHTAKTe. K€ ¢ DPYAHHME TeJaM# DaCCIaHHOBKA, MMEeT OJMHAKOBOE LAIEHNe C
nocaennuMu. Takoe ABHOE COMONYUHEHNE BJIEMEHTOB CJIAHIIEBATOCTH BMEIIAIINX
NOpoN SJeMeHTaM 3aJeraHHA DY/HHX TeJ DOAYEPKHBAET TO. 06CTOATENHCTBO;
4TO. DACCJAHIOBKA [0 BPEMeBH CBOero cOpa3oBaHusS—sABJeHWe Gojlee MOBIHES,
Hemesld DyOHHE Teja, a HOSTOMY, €CTeCTBEHHO, BMEIIAIINNe HX KBapIeBO-COpPA-
IUTOBHE CJIABOH [O0JKHH OBUJIE:NO0] BIUAHEEM CHJBHOTO OPUEHTAPOBAHHOI'O
IaBJeHBA OpHCHOCOONATHCS KO BCEM HEPOBHOCTAM M W3rMOaM JTHX KoMIIe-
TEHTHHIX CJIO@B. :

OcraHaBnEBadch HAa CTPOGHHH DYAHHX TeJ, HYKHO €Ie OTMEeTHTH, YTO

0OABIMACTBO W3 HUX, IO AaHEHM DasBel09HHX paloT, HE NpeNCTABIAIT CO00M

ONIHOPONIHHX MOHOJIUTHHX Macc. Ha npuMepe Hambojee BCKPHTOTO I'OPHHMHA
Bhpa6oTkamMu M-HusA II Casampckoro pynHHMEKa $CBO BHIHO, 4T0 DYAHOE TeJIO
YCIIOZKHER0 BKJINYGHHHIMH B Hero JIEH309KaMH H MPOCIOMKaMy WBApLeBO-CEPH-
NLTOBHX CJaBIEB, NPHYEM DpaCIOJIOKeHEe HTHX BRINYERWII He UMeeT ompeje-
JICHHOU CTPOrod OPHEHTHPOBKHE M OYeHb YaCTO OHHE COBEpIUeHHO He 3arparuBa-
I0TCS OpPYIeHeHHeM.

Jlo caMoro IociefHero BpeMeHH M-HEA CaJampa CUATAJHCH COBEPLISHHO
COOKCHBHIMEH B TeKTOHHJECKOM OTHOIIEHWH, HO JeTajbHasdA TOKTOHO-IeTporpadu-
dJeckasd pafora, OpoBeldeHHasa Kagenpoi, obmeir reoxmorum C. I'. U. geroM
1938 rona, mnosBoJMJA BCKPH1b HA pYHAHHKe DPAN  JOBOJBHO WHTEHCHBHO
OpPOsABABIIAXCA AU3‘OHKTHBHHX [HCJIOKalBEY, KOTOPHMH pyIHOe Tejo OHJIO B
BHAYHTeNbHOM Mepe pasbuTo W HOJY4HJO dellyiidaToe CTPOEHH® ™).

Hecommens0, u Bce ocrajbHue M-Husg Callampekoil I'pynnnl ORJIA HDOABEp-
THYTH TeM ke OUCJHOKAIWAM, OpaBla, B KAJRAOM OTHEJBHOM CJydae, MOJKET
OBITH, PasiiHYHO ONPOABHBIIHMCH. 30HBI CMOIIGHUSA JacTeit Dy[HOr0 Tejla HEperKo
CONPOBNRTIAIOTCS 3aMETHHM IepeTHpaHueM Dy/AH, KOTOpas OPUHEMAaeT Xapakrep
,OpeKdYHil TpeBua“. HBroroBieHH H3 MONOGHHX 00pPasOBaHUM IMOJHPOBAHHHIR
oA NOKAasSHBaeT 3aMeTHY pasAapo6ieHHOCTh PYAHHX MEHepaloR. [I1poaBuB-
wHhecA B HUX AeopMalud d9eTKO QUKCHpYOTCA Ha 3epHAX ITWHKOBOM 0OMAHKH,
JIBOXHUKOBHE MOJIOCKH KOTOPOH (mOCJe TPABIGHHA KHCJIHM nepMaraHaToM nannﬂ)
OKasHBalTCA 0YeHDb CHJIGHO HSOIHYTHMH, PeiRe pasopBaHEHMU. TpeniuHH mepe-
MeleHN# BeerJa BHIOJHEHH 00J0MKaMU CEPUOUTOBHX CIAHIER, IEJUKOM [0YTH
NPeBPaHeHHHX B KA0JIHHU3WPOBaHHHe o0pasoBaHmd. [Tpd 3aMerTHO# pasOATOCTH
PYAHHX Tedl IIOCKOCTSMH OTAEJIbHOCTeH, B HmepuepruIeckHX HX YRCTAX MOKHO
Ha0JII0aTh CJIaHIeBaTHe TOKCTYpPH. OcoGeHHo XapaKkTepHH OHH A PyI, B KO-
TOPHX B Ka4Y6CTBO KMIBHOI'0O MEHEDANa SBJISITCA B OCHOBHOM COPHINUT U XJIOPHT.

*) Kpacaukos, [I. ®. Tam-xe, ctp 29



8

- BenrectBo pyAHHX 3aje:kesd mpexacraBiger co00i HOBOJBH) WIVTHHU Mac-
CUBHH ¥ TOHKOBGDHUCTHI arrperar Oupura, caiepura, rajedura, XalbKo-
OUpUTa W B He3HAYATEIHHOM KojaddecTBe OJMeRInX pyH. B komadecrsesdHoM OT-
HOIIeHHT [peolhJafaiolluMu ABIdTCA cdanepdar m nupur. MHorjaa 3aMeTHYO
POJIb UrpaeT W TaneHUT. M3 MUIbHHX MAHEP3JI0B 3Ha4dTeIbHHM pPa3BATAGM
monb3yloTesa kBapn u Gapur. HapGoHaTH mDOABIANTCA B (ojiee IIyOOKAX T'OPH-
soHTaX. sKuipHEE MEUHEpaJH AJdd GONbIIAHCTBA PYAHHX M-HAl ABIAIOTCA IIpe-
obnanaowiquMe Hal cyjabdunamd, n mostoMy Calaupckmne pyasl HOCAT XapaKrep
yborux eyJab(uAHHX pyI, B KOTODHX pyAHHEe MAHepaTH WA pacaperensioTes
PaBHOMEpPHO B Macce RHUJbHHX MAHEpPaauB MIA ompeleieHAHNMHA accomuaqaaIMa
COCPeNOTOYNBAKTCA B HOJIOCH. B mocmenneM ciaydae pydH sABIFOTES I0I0CATHMA.

IIl. MuHepanordyecKud KOMIAEKC PYAHBIX moJed.

[onnveraingeckre M-Huad Canaupa He OTIAYa0ICA 02008HHHM P 134000~
pasueM NDPHHAMAONOIEX ydacTHe B BX crpoeHud MaHepanos. OcobeHHO [MPOCT H
o0HYeH KOMOJEKC CyJAb(HIHHX MAHEpPasnoB, XapaKrephEsyoUidx €)5010 30Hy mep -
BHYHHX DY U B30HYy BTOPUYHOrO oborameHas. B 3oHe e oKuCISHUA, KPOME
JRANBHEX MHUHEPAIOB, MH BCTpedaeM JWIIH CaMOpo:i(HHEe BdIeMedrH (ecepedpo,
80JI010) B pasIuYHHE NPOABIGHAA JTUMOHHTA. Kucmoprgasle coeTdHeHUT METANI-
J0B BCTpedawTed PelKo.

{IpEBOEMOe HUMKEe ONMCAHUE MHHEDANbHHX BHIOB, BEAGICTBIe Ype3BHIai-
HOI TOHKOBEPHHCTOCTH pYI, laeTcsA TVIABHEM 00pa3oM Ha OCHOBAHAHA MHKDPOCKO-
IUYECKOr0 HCCJICIOBAHAS Kak TONAPOBAHHHX, Tak W 1po3padapx maudos. [lpm
STOM, B CHJIy pdANa OCO0EHHOCTEH pya YpCKOro patoHa, WX MUHepaIorddecKas
XapaKkTepUCTHRKA NPHBONETCA 0C000 OT COOTBETCTBYWOISH XapakrepuCTHKA M-HAR
cobeTBeHH0 CanaupeKoi rpynmH.

Canaupckas rpynna M-HHil.
A. 3oHa NEepBHYHBIX PYI.

I'maBEEME pynoo6pasyolMUMi MHAHepPAJaMu HSTON 30HH ABIAWOTCA HAPHT,
cdajiepuT, TEHHAHTAT, XAJbKOOHPAT W TaJIGHUT, KOTODHE W OMACHBAWTCA HAKE
B NOpsNKe WX HOCJIEN0BATeJILHOI'0 BHIEJIEHHS.

[z pur. Haubonee pacnpocTpaHeHHHM CYJbQUIUHM MHHEPAJIOM I[ONEME-
Taniaugecknx M-Huit Canaupa dBiIdercad muputr. Dyaydnm o6HTIHEM H DOCTOAHHHEM
CILyTHHKOM KOJI9e/IaHOBHX Py, OH He orpaHdddBaercs upenejaMd PyHHHX Tel,
a 10sBJAeTed, Kak YKa3HBaJoCh y#e BHIIE, H B) BMeUaWIIAX [MOpoxax, MpH-
YeM 30HA NHEPUTH3UPOBAHHHX KBAPIEBO-COPEMATOBLIX CAAHOEB MHOrAA 10CTACAET
He CKOJIbKO TI@CATKOB METPOB, I0Jb3yACh NPENM)ITATeNbHEM DPa3BurdeM B JI2i#Ka-
geM GoKy M-HEM. KpoMe sToro, eepHH# Koa9eliH OXOTHO HOABIAereA W B Hal-
KaX nuabas3oB, KOTOPHE DACCEKAOT BMeIIalIlue MOPONH U pyLHHE Tela.

B ofmeM, DHPHAT CBA3HBAETCA C TpeMs OCHOBHHMHE  3JIeMEHTaMu pyXIHOrO
HOoJid, 8 EMeHHO: 1) co0CTBeHHO DYAHHIMH TelaMd, 2) BMemALIAVA pyi1y KBap-
TeBO-COPUIIATOBHIMA CJIaHIaMA H 3) naabazaMu. B KamiIoM U3 3TAX OTAEJILHO
B3ATHX BJIEMEHTOB OHPUT BejeT ce0sd HEeCKOJUbKO OTIXYHO Mo (HopMe CBOEro 3a-
JieraHds ¥ II0 accoIUamuu ¢ ApyraMmu cyJbdpunamd.

[lupur, cBA3aHHHH ¢ pyAHHIMA TelnaMH M-HUM, DOABAAETCHS I[pPEUMY IIECT-
BeHHO B (hopMe BecbMa MeJIKAX BKpalleHdAN B RAJBHHX MHHEpalax BMecTe C
ADYTHMH cyJb(HIaMH, M3 KOTOPHX HpeoljalalollUMA dBJdTed cdamepur u
TaJIeHUT, pexe XaJbKOUHPHUT ¢ GJIeRIHMA pPyAaMu.. KoHedHo, B Tak0O# BechMa TOH-
KO36pBUCTOH MHHEpaJbHON acconmanud 04eHb TPYIAHO BHIIENUTH OTHEJIBHHE €6
cocraBiadomue. Ho nHpAT B JIaHHOM ClIydae ABIAETCA HCKJIOIeHUEM, TaK Kak,
o6nanas XapaKTepPHHM JaTyHHO-JRENTHM IIBETOM, OH JIPTKO MoHeT GHTh (HKCH-
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poBaH Ha ofmeM TeMHOM ()OHe APYI'HX MHHEPaJoB. JT0 0OCTOATENRCTBO HAET
BOSMOKHOCTD MAKPOCKOIIMYECKH YJOBUTHL HEKOTOPHE 0CO0EHHOCTE HUPHTa B €ro .
pacnpejelleHEHA.CPEAX PYNHOH MacCHL :

[lpeskne Bcero mnabnionesms B BupaGorkax I[ Canampckoro pynHAKa [0
ropmsonTa 100,3 M, a TakKe IPOCMOTp MarTepHajla CKBamKHH 0 TOpH3vHTa 290 M
HE IO03BONAIOT HPENCTABUTH cele Kako# JnGo CTpOroil 3aKOHOMEPHOCTH B KOJH-
JNYeCcTBeHHOM U3MeHEHHY INUPUTa KaK B TOPHSOHTAJIBHOM HaNpPaBJEHWH, TAK K
¢ ray6muofi. C HeKOTUPOH OmpeNeNeHHOCTHI0 MOKHO YTBePAKAATH TOABKO OXHO,
9TO €1'0 OTHOINeHWe K JPYIUM cyJb(QuAHHM MHUHepailaM He ABJAETCA IIOCTOAH-
HHM, a KoJjebjercd B NIOBOJBHO 3BAYATEJbHHX IpelejaX Ha JIOO0M H3 B3ATHX
HaMyi TOPH30HTOB. SIBNAACH B Macce CBoel pacCessHHHM EMeCTe C IPYTHMHE CyJb-
¢raamm cpenu moJas HepyAHHX MUHEpaJoB, IEPUT HEPENKO NPOABJIET coocol-
HOCTb B KOHIEHTDPAIlHM €r0 B OTHEJBbHHX YYacTKaX—JIIHH309KaX, a OYeHDL YaCTO
B nosockax. B nocienBeM ciydae ¢ HEm OOHYHO BCTpPeYaeTCsA XaJbKOIHPHT,
BMeCTe ¢ KOTODHM Takue II0JIOCKH IpPH CBOEeM depeJoBaHWHU € JPYrAM KOMILJEK-
COM MHHEpaJIOB u 00ycaaBiIdBaloT cob6olt Hepenko HaljabaaeMyl B PyIax I0JoeC-
94T0CTE. B OTHENBHHX cCIydYasx CKONJIEHne NHPHTA HOCTAraeT MaKCHMalbHOH
BeJILYUHA, U TOMJa MaKpOCKONMYECKH KYCKH PYIH KasKyTCA IOJHOCTBIO mper-
cTaplleHRHIMU DocsiefrnM. [lojo6Hoe ABIeHue Jamme Becero HabNonaeTes B JIeKadeM
6oky pynsoro Tesa. Ho m 31ech oH ocraeTcsd TOHKO36DHECTHIM.

Y10 Kacaerca nuUpuUTa, CBS3aHHOTO ¢ GOKOBHIMW IOpOJAMHE, TO Hambojee
gacToll (popMofl ero HAXORIEHHs SBISOTCS BKDAIUIGHHWKH, IIPHYEeM KOMOJEKC
acconuupYOIIAX ¢ HAM MWUHEpaJoB HECKOJbKO OTJnYaeTcd OT INpeAbAyImero.
[Ipesne Bcero, B 80E€ HMIpeHbANHY Takye CyJb(uib, Kak OleKkJBe PyAH H
TaJleHHT, -04€Hb DEIKO NOABIANTESA, 0CO0GHHO NPH HEKOTOPOM YIAaleHuy OT He-
HOCPEACTBEHHOr0 KOHTAKTa € PyAHHM TesioM. OOHYHHE Ké €ro COyTHHKU-—H TO
B BeChMa He3HAYATENBHOM KOJHYECTBe—XaJIbKONRPUT W NUHKoBasA, obMaHKa. C
yhajleHueM OT pyINHOLu Telna ONN TakKEe WedesaloT, NOIHOCTHIO YCTymas MeCTo
cepHoMy Kondejany. llocaepnmit B moJ0OHHX CAYyYads 4YyBeTpyeT cels 10pasno
cBoGonnee m obpasyeT Cpefil KBaplleBO-CEPUIUTOBOM MACCH X0pOMmO OrpaHEHHEE
Kpuerajibl. BenmumHa mXx o6HYHO He NIpeBHIIaeT 1—2 MM, dallle #e Bcel'o OHH
HBMePAKNTCA MONAMA MM H Dasid9¥MH TCJIHKO B Nyny. OdueHb 9acTO KPHCTAJIIH
OUpUTa HecyT Ha cefe SBHHE ClleAR TEKTOHHYECKUX BO3ICHCTBHA H HEpeaKo
OKasHBaIOTCA Pas/po0JieHHHMH, & WHOIJA [aske pasMasHBAIOTCA [0 NOBEPXHOCTH
MHUHEpaJioB BMEIlalINUX NOopoJ, 0coGeHHO 0O IOBEPXHOCTH YacTO CONPHKAcao-
meroes ¢ BEME kBapmna. Cepmmur ske 0o6TeKaeT KpPHUCTAJNIH INHUPHATA Tak, 9TO
Ipu packalbBaHME 00pasma IIOPOAH IO CJAHIEBATOCTH, Ha IVIAJKOH ee moBepX-
HOCTH 0YE€HB YaCTO MOKHO Habalponath Oyropku, KOTOPHE IIpU IMapadaHHX HOROM
OKa3HBAIOTCA MTUPHUTOM.

Pe3ro '0oTAMYHEM 1O cBeeMY MpPOABJIEHHD OT BHIICONHCAHHOIO SABJSETES

IHPHT, CBA3aHHHN ¢ galikamMu JuabasoB. Bynyqn I I'eHETHYeCKH TEeCHO CBsA3aH
¢ IOCNeJHUMH, NWPUT ofpasyer B HUX BKpaNJeHHUKH MOBOJBHO KPYyUHHX Das-
MepoB. Benmuppa oTAeABHO B3ATHX KpHCTAMNOB JocTEraer 1,5—2 em. Popuma
X dalle KyORdeckasd, peske B KOMOMHANUM C OKTae[poM. XapaKTepHa IBOUHH-
KOBas MTpPUXOBKa. VHTEpecHO OTMETHTb, YTO JOXe, B KOTOPOM HaxoJsaTcd KpH-
CTAJIH MUpUTa, OOBYHO BHICTIAHO KBapleM. NaOIIUM TOYHHIY OTIIEYaTOK /IBOH-
HUKOBOH INTPUXOBKE ero TrpaHefl, AcconuupyoIMUX ¢ HAM MEHEPaJOB B TeJ6
Haek nuaba3oB He Halnojaercs, 3a WCKIYeHUeM KBapleBo-KapOoHaTOBHX JRHJL,
CeKyIIUX STH [IOPOJH, ONHCAHUE KOTOPHX Oy[eT NaHO HMIKE.
: [IpocMorp GoabIIOro KOJIWYECTBA DOJWPOBAHHHX IIIHQOB, B3ATHX B pas-
Im9HEX ropmsoHTax II Canampckoro pyaHuRa, a Takme co ckBamud [ m I
DPYLEHKOB, IaeT BO3MORHOCTH YCTaHOBHTB, 4ro IMPUT, ydacTByoOI:il B erpoe-
HUYM DyAHHX TeJ ABIderca HanGosiee PaHHEM CyJb(PUAHHEM MHHEDPAJOM.

B ofmem, mossmBmuchr B TOM HJIM WHOM BHIe, THDAT [OYTH Beeria
o6nanaer 0TYETIUBO BHpaMEHHHMH 9BreipanbHuME (popMmamu (dur. 1). Hepegko
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1107 MHKDPOCKOIOM MOMHO Ha6j104aTh OT/AeJbHHe KDHCTATJIEL € XOPOIIUMHU
KpHeTajuiorpa@EueckuMi OTPAHUYEHUSAME M0 KyGy U IEHTaroHAJIRHOMY IONOKa -
aapy. HMuorma o6pasyer arrperar, cocToImHUE u3 psgga OAA3K0 CONPHKACAI0-
mpxed Mesay €000l MeJKuX 3eped. CpaBHATeNBHO PEIKO BCTPEYaeTesd B BHIE
HenpaBuAbHOH (POPMH 8epeH, ABJAIIEXCS Pe3yJbTaTOM OPOTECCOB 3aMEMIeHHS
ero JIpyruMu cySbpUIHHME MuHepahaMd. SIBleHHe 3aMelIeHUS UMPHTA, BOOOIIE
ropops, cnabo BHpaxeHno. Yamie Bcero OH ToJBepraercs JUMb €l1a00My KOp-
POAMpPOBAHUIO ero rpaHefl co CTOPOHH casiepuTa, B PesyabTaTe 4ero MmoJaydanTes
sakpyrJaenssle ¢opMe (¢ur. 2). Ilpu Gosee WHTEHCHBHOM MPOABIGHHW 3aMeIIe-
HEA cajepuT HoABepraer ero pasbyXTOBHWBaHHIO, HEpeIko OpHUBOAANIEMy K
00pa3oBaHNi0 XapakTePHHX CKeJeTHHK cTpykryp (dur. 3). Taxoe yemiedroe, 1o
CpaBHEHHIO C APYyruUME cyJabuiaMu, 3aMelleHAe OHUPHTa MMHKOBOH 0GMaHKOH,
DNOBUAMMOMY, B BHAYHUTEJIbHON Mepe H 00“sACHAET JKele3UCTHH ee xapakrep.
Bee ocraibHHe cyabpuIH B BecbMa Cca00of CTeOeHM 3aTpardBaioT IIHPHT.
Taro#t MuEepal Kak T'aJIeHNT, ABIAACh Hambojee TO3MHUM B DALY IOCTEIOBa-
TeJIBHOI0 HX BHJENeHHsd, 0YeHb YacTo DAaCCHBHO cJjeayer r'paaM nuputa. Ho
B Mecrax OOHJILHONO II0ABIEHUS TaleHHTa MOKHAO HaOI0AATh CGOBEPIIeHHO
8aKpPYIJeHHHE KPHUCTAJUIE MHUPHTA.

Pasmep 3sepen mmpaTa Koje6jerca B J10BOABHO Gonbmux npenemax. [Ipe-
obiajaouiell BelunYnHON #ABIALTCA 3epHa ¢ auHamMeTpoM or 0,01 a0 0,5 MM;
peke BCTpeYanTeA OTAeNbHBIe KPUCTAJIE Beaudusoi or I no 3 —5 MM. [lociennee
0C00eHHO ¥apakTepHO IJdA Gojee INiyGoKAX T'OPUBOHTOB.

[To oTHOUTEHHI0 K JKHABHEIM MUHEpAJaM MHPUT BHIETUJICA TAKME HEePBHM.
JlokasareqbeTBA HTOFG MH NpHUBeNeM HECKOJIBKO HHMKE, Ceddac e TOABKO
OTMOTHM XapaKTepHHe B3aHMOOTHOIIEHHWS KBapla ¥ NHUPHTa, HabaoIaeMHe B -
npoxonamem csera. O9eHb 4acTo B pPyJax W 0COOEHHO B OPYHCHEBIIAX BMeIIa-
RIIUX [opolax KBapm ofpasyeT NapaiielbHO-IIECTOBATHE KaeMKH BOKPYT
rpageii nmpmrta, OpHYeM HIHHA OTHEJBHHX BHTAHYTHX IIPA3MOYeK KBapla B
HECKOJbKO Pa3 [PEeBHIIaeT pasMepH caMuX 3epeH mupuTa. [Ipm3Modkd BHTAHYTH
O0LIYHO B ONHOM —IIapajlIelIbHOM CJIaHeBaATOCTH—HAIPABISHHN I TPUKPLIIAI0TCI
K OAHOH MJM IBYM IPOTHBOMOJOMHHM I'DaHAM, PACHOJOKEHHHM MepIeHIuKY-
JIAPHO CJAHIeBAaTOCTH. BresHe Bo3MOMHO, YTO Takas 0COGEHHOCTH B HapacTaHHH
KBapma o0°‘acHAeTcS HaJu4ueM JBOAHHKOBOII MITPUXOBKH Ha TI'pPaHAX MOHUDATA.
Hepenko, Memny npoyuM, STH BHTAHYTHE IIECTOBATHE 3epHaA KBapna HCHH-
THBaWT AeopMalHM, BHpaskao@uecsd B 3aMeTHOM HardbaHWd, 0COGEHHO B
caydae, ecau I10Jo0HOe HapacTaHWe HAeT II0J HEKOTOPHM YIJIOM K CIAHNEBAa-
rocTd (ur. 15). Koe rie aHaJoraynne BeBYUKRH COCTOAT H3 3epeH OapuTa.

B cmiomBHX 06apATO—KBapOeBHX pyNax sBIeHHe AefopMamdd TEPHATA
HalJwxaerca 09eHb penko. Bo BEpalllleHHUKAX ke OOJT MEKPOCKOIIOM 5Ta KapTAHA
BHIVIANUT WHOLJa /IOBOJLHO DPE3KO B BHNE PasipolJeHHs OTAEIBHHX 3epeH H

IIpeBpalieHBiA KX B TOHKHE JIHH309KH, O00B9HO OPHEHTHAPOBAHHEI® IO HalpaB-
JICHHI0 PacCIaHIIOBKH.

Cdhanepur. ['maBHHM pyIHHM MuHepajgoM M-Hu# Canaupa SBIA6TCA
casepur. Beneucrsme npeobiamaomeif ero poJilm cpendm Apyrax cyiabpumoB
OH coo0Ilaer pyIe TeMHYH OKpAaCKy. YeIOBUS ero HaXomIeHUsS TAK ke Das-
JNYHEE, KAk 1 y nuputa. [loMuEMo Toro, 9ro oH ABIAETCA HEOT‘eMiIeMofi coeTaB-
HO# 4YacThI0 COOCTBEHHO DYAHHX Tel, OH HepeIOK W BO BMeIIAWINUX IIOPOAax
W KBapOes0—kapOOHATOBHX JEHIKaX, Yacto HaOJIOIaeMBX B JexadeM G6OKy
PYAHHX Teld. B pyAHHX Tejax, 110M00HO BCeM 0CTAaJbHHM CyJab(uaaM, OH BeTpeda-
ercd B BAJIe BKPaMJEHHUKOB ¥ Yallle Beero o6pe3yer clAedyoIIHe acconuanun: 1)
Gapur-nupur, cgajaeput, TEAHAHTHT, XIAJbKOMAPAT, TaJeHAT W BTOPUYHHE
CYIb(HAbl-XaJIbKO3AH, KOBEJIMH; 2) KBapl, KaJIbIUT-chalepuT, THPUT, TCHHAHTHUT,
XaJbROOUPAT M BechbMa MOJYMHEHHOE KOJIWYEeCTBO TAalleHHTa M BTOPUYHHIX
cyaspunos. Memnay STUMH ABYMA KpalHEME acCCOOUANUAMU CYNIECTBYET DA
epexo/IHHX, 0C00CHHO B CBA3H C M3MeHeHHMeM Ha IIyOMHY XapaKrepa $RUNBHLIX



11

MHEHEpaJo0B, W3 KOTODHX HaliionalTcs Takhe (cBepxy BHH3): Gapur, Oapur-
KBapm, 6apuT-KBapl-KaJbIIAT U KBapI-KaJbUHAT. :
RosmyecrBesHble OTHOINEHHA c(aliepuTa K HEPYNHHM MHHepajiaM Kojel-
JIOTCA B B8aMETHHX Mpedesax, [0 OTHOUICHHI0 Re K cyabdmiaaM oOH HOUTH
Bcerja ocraerTes npeoGiajaiommM. Kak 6yaTo Hamedaercsa ciaGoe YMeHbIIEHH®
€ro coJlep:RaHus ¢ NIYOUHON, a TaKod accOmMMEpPYOIIAI ¢ HUM MHHEepaJ, Kak Ta-
JIGHUT, TO4YTH NeJAKOM BHOaZaeT W3 ecocTaBa Ha TiyOmHe OK0Jo 300 M.

Bennuuna sepen cganepura B GapmTO-KBapHEBOH pyIe MAXPOCKOUHIECKH
He IOJNaeTcd TOYHOMY OINpeNeseHunio, BCIEICTBAE Yero @ BooOImIe caM cdasiepur,
mMesl YepHH# IBeT ¥ CWJIBHHN aaMasHHU OJecK, NpubansRawoiuiics K Meral-
JIOBUIHOMY, He Bcerxa MokeT OHTH BHJENeH W3 psaxa Apyrux eynbdugos. U
TOJBKO TaM, Dle cPaJepUT OKA3HBAETCS CHIBHO pa3yO0OKEHRBIM SRHJIbHEIMEA
MWHepaJaMu, ero Jierko OBBaer ompenejuTb. [ Tomo0HHX cayyadx, MesRIy
OpOYHUM, KpPYHOHOCTH 3epeH c(ajlepuTa HECKOIBKO yBeJHIUBAETCH, U4T0 0COOSHHO
3aMeTHO Ha 3HAYHTENbHON INIyOMHe B aCCOMHUAIME €ro ¢ KBapIeM W KapOoHaTaMu.
Cdanepur Takme 3a9acTyl BCTpPeYaeTcs B BHJE H0JOCOK, MOCTUIAWIIAX HHOI/IA
0 1 &M MOUIHOCTH.

B pynax oH npencrariieH CHJBHO MREJIE3UCTOU PasHOBHIHOCTEI MAPMATHTOM.
B oTnenpHHX ydacTRax MOHO HafMlIofaTh, Kak TeMHHIT (GOH PYIH pacceraertcs
SuIraMa cdasepura, ob6JIamanIIEro KaHW(ONLHO-REJTHM IBETOM. KpyoHoeTh
8epSH B TAKAX SRHUJIKAX 3aMETHO *yBeJIMUWBAETCSd, W, HECOMHEHHO, 5Ta DasHoO-
BUHOCTL OTHOCHTCI K OoJjiee II03[HEell TI'eHepamuy, MOBAIHMOMY. CBS3aHHON €
KBapOeBO-KapOOHATOBHMHE EHUJaMd. XapakTep c(ajiepura MOCIeTHEX PesKo
OTIN9aeTCeA OT Tpeablayllero. Acconmanud ero ¢ ApyCOMH MHWHEpalaMu HaMeda-
forcs  cleAylolIde: 1) KBapm, IOJOMUT-C(HAJEPAT, TEHHAHTHUT, XaJbROUHPHT,
nupur; 2) 6apur, KBapl, POMOXPOSUT-NIEPHUT, cPanepmT, rajleHUT, 3) KBapM-
caneput, TeHHAHTHT, ajleHAT. Bo BCex 5TWX accommamusax cajeputr MOSBIA-
ercqd B BUlle CBETJIOM ero pasHOBHAHOCTH. IIBeT Koje6iercda or modtd GecrBer-
HOPO TI0 MemoBO-seaAToro. Kak mckiodeHWe, B OHHOM cinydae chaieput GBI
IpeNCTaBleH TeMHOKOPHYHEeBOX pasHocTblo. B mporaBomomosuOCTH cdhaleputy
PIABHBHIX DYNHHX Tejl JasHad pa3BOBAAHOCTE ( Kiefiodaw ) Bcerna o6pasyer
KPYIHO38PHUCTHE CKOILUIHHS, OTAeJbHHEe 86pHA KOTOPHX [J0CTAral0T WHOIIA
10 1—1,5 cu.

SaMmedaeresd TakKe [PHYPOYEHHOCTH C(ajeputa K KOHTAKTY SRUJIOK C
BMemaomuaMa nopogaMd. HEcerecTBeBHO, 9TO B TaRUX YYacTKax OHA 0COGEHHO
9acro II0ABepraeres HeKOTOPOMY PasnpobieHnio, SCHO HAOJ01aeMOMY B OTHEIbHBIX
obpasmax. CepunuT, HEPeRKo MepeXoNAIIHAil B IMPOPUIIIAT, PasMasHBAETES 110
gepHaM cdajiepuTa, & Ha I'PaHUIE MOCJHeNHEr'0 ¢ KBapUeM HCOHTHBAET COOTBET-
cTBylomue fegopMalid ¥ PacTRpasch mojydaer QopMy JMH30UEK.

Mugpockonuyeckne HaOJIOIEHHS B OTPAKEHHOM CBETE TIOKA3HBAWT, YTO
canepur dgalie Beero BCTPeYAeTCs CIJIOMIHHMHE YyYacTKaMH, = HMEOMEMH
OIPeMENICHHY0 TeHIeHOHI0 K BRTAHYTOCTH B ONHOM HaupaBieHnn Takwue,
IparNa 3a9acTylo IPePHBA0IIAECA, YIACTKH B CBOEM UepPENOBAHUE ¢ NPYTHMHU
MHHepaJlaMH  BMEDT XapaKTep MOJ0COK, MAYyIINX HmapajsjelbHOo Npyr npyry Ges
8aMeTHOr'0 BHEKJIWHABaHWSA B muidge. TpaBieHme DONOGHBIX IOJOCOK KHCIBIM
IepMaHraHaTOM Kajdsd OOHAapysKHBaeT, YTO BT CILIONIHHEe Mo cdarepura
COCTOAT W8 arrperara 3epeH ¢ KoJsie0Jonieiicss BeUYnAHON OT 0.01 MM 0 0,5 MM,
a mHerna m 10 1 MM. [lourwm Beeria B €B3H C 9THM TPABJIEHUOM IOSBIISETCST
¥ cJIoRHasd IBCHHWKOBAasA CTPYKTypa cpacraHusa ( ¢ur. 16 ). Peako BHABIAOTECA
peopManvi OTHeJBHEX 3€peH, BHPAKANIIAECS B 3aMETHOM H30THYTHH ABOMHU-
KORHX MO0JIOCOK ¥ B CJA0BIX paspHBaxX C HE3HAYHTENBHON aMIJUTYIOH Mepeme
e ns.

Hapsiny €0 CIVIOIIHHM y4YacTKaMu C(aJepurT Hepeako MOsBJIAETCA U B BHIE
BechMa MEIIKUX 8epeH, pasGpocaHHHX B Macce HepYIHOIO MHEHepaja, MOpuieM
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HHOI'Ia HAaOJdIA0TCd OeJlble NOTOKU MEJKHX KPUCTAJVIMKOB, NPHYPAYHBAIOIIHXCHA
K OUpeJleJIeHHOMY MKHJIBbHOMY MuHepajy. llocJenHuM aBiasfeTcs 00HYHO KBapI, €
KOTODHM, DUBHAMMOMY, ellle IOABJIHETCS 3HaYUTe]bHAA Macca cdajepura.

Rak y:e yKasHBaloCh, cajlepUT accormudpyer MOYTH CO BCeMH THOOIEH-
HEMHA cyabguaamy. HamGosee e dYacThiM ero COYTHUKOM sABJAeTCA NHUPHT,
KOTODHTI HepelKO NOABEPraeTcs WHTEHCHBHOMY B3aMEINeHHI0, B De3yJbraTe KOTO-
poro nonydaiorcd TEIUYHHE CKeJeTHHEe CTPYKTypH. B cBolo odepenp m cale-
pPAT 3aMellaercA I[O3]Hee OTJAraBIIEMUcs CyJb(pHIAMHA, 0C00eHHO T'ajleHATOM H
TeHHaHTATOM (pur. 4). XaJbKOOMPHT IIPOABJsSET MEHBIIYI0 CKJIOHHOCTH K 3aM€-
HIeHnI0 cdanepura; dHalle BCero0 OHU HaX0NATCA B IPOCTOM CpACTaHUM, XOTS
KOHTYDH MX B3aMMHHX PPAHHI MOYTH BCerjJa HeNpaBUIBHH. B penkux enaydasx
OH ceder cajiepUT B BHJE TOHKHX JRUJIOYEK U MOARJAETCA B (POPME IMYJIbCHOH-
HEIX BKIodeHEil. Ilociennme pacuoseraiorcs 3aKOHOMEDHO, Clelys CHalHOCTH
»X03uHa“. 13 BTODHYHHX MHHEpaNoB c(aJepuT IMOABEpPraeTcs 3aMeIeHHi Co
CTOPOHBL KOBEJUIBHA, Deske XaJbKO3WHA M HEHW3BECTHOIO MEHepada. XapaKTepHo,
9T0 HEeU3BEeCTHHI MUHEpaJ IOABIAETCA B BUJle 0TCPOYeK BOKPYT 3epeH cdallepura,
a Takke 09eHb TOHKHX JKUJIOK, 'yCTO IPOHH3HBAINUX 3epHa nocielHero (Pur. 5).

Temmarrur Dyayum Boo6me M0BOJBHO pPEJKHM MHHEpaJoM, TeHHAHTHAT
H B HameM cjaydJae 3aHUMaeT BecbMa TOAYMHEHH0© HONOKEHHe M0 OTHOIIeHHIO
K JIpyrEM cydbhuiHHM MEBepasdaM. Ero npucyrcrshe Qukcupyercs JHUINb B
BHJe NPUMECH KaK B OCHOBHHX 3ajesaX pyd, Tak I B KBapHeBo-KapOOHATOBHIX
JuJax Jieskadgero O0Ka W KBapleBo-KapOOHATOBHX (KHJaX, CBA3AHHHX € Jail-
kaMu nmabasos. Haxonsicep BMecte ¢o BceMU IMepBHYHHME CyJoQuAaMu Py, TeH-
HAHTUT HECKOJIbKO HEOXOTHO DOABJAeTcs B pPy/ax, rae 6aput apisercd IJIaBHEM
JKUIBHEIM MuHepaioMm. HaoGopor, ero acconmmalus ¢ KBaplneM H KapOoHaTaMix
aBisderca HauboJjlee dacTolf, W I0HTOMY OH Hepenko obpasyer B COOTBETCTBYIO-
IMUX KUIaX JI0OBOJIbHO KPYNHHE cKoujeHud. I mockoabky B Canampekux pypax
Bce ke 3aMedaercdA ONPejlelleHHO BHpasKeHHOe BHITECHEHH®O OapBTa ¢ TIJIyOMHON
TO €CIECTBOHHO M KOJUYECTBO TEHHAHTHTA B pylaX KBapIeBO—KapOOHATOBBIX
MOBHIIIaETCA.

UpeoGinanaoimei GopMoil HaXOMRIeHASI TOHHAHTUTA SABJIA0TCS MeIKHE BKpa-
IIeHUA— IS TNaBHHX PYIHHX Mace @ 00Jiee KpyNHHE CKONJIEHUA U HPOKHIKA
B KBapIeBo-KapOOHATOBHX kujas. B mocienHeM ciydae Hepelku o0pasoBAHUSE
10 3—5 €M BeJMYWHH W, KOHEYHO, B TAKOM BHIe XOpPOIIO Pa3jHYaloTess MaKpoc-
konudeckd. Hoe rie Ha OOBEPXHOCTAX, LOJBEpPralwIiuXxcsa OKHUCIEHHIO, HAOI0/a-
eTcaA - Iepexol] TeHHAHTATA B MaJlaXuT, KOTOPHIE B BHAE TOHKAX IUIGHOK B
OOPOIIK000pasHEIX HAJeTOB IOKPHBaeT y4aCTKU [epBOro.

AcconmuupyeT TeHHAHTHUT, KaK IOKa3HBAIT MUKpPOCKoNUYeckHe HaGJI0IEHUT,
IOYTH CO BCEeMH IJIABHHIMH THOOTeHHHMHU cyaburamu. Yame Ke BCeIro OH
N0ABJISETCS COBMECTHO C TaJeHUTOM H XaJbRoOUpHTOM. B BHIe oTaelbHHX
3epeH BCTpeydaeTcsl PelKo, a 00HYHO B TeCHOM CpacTaHuM ¢ KakuM HEOYIb OMHUM
nau AByM: cyab(uiaMu, sagactyo o6pasys NpsAMOJIAHEHHHE KOHTY Db, 0c00eHHO
¢ 3epHaMd rajenura. Tam, rje TeHHAHTAT 00pasyer CILIOMIHHE MACCH, €ro 00HIY-
HHMU CHYTHHKAMM SABJIANTCS XaJbKOUHPHUT U TaJIeHUT, KOTOpPHE 00pasylT B HeM
MeIKHe BKJIIYeRAs MM CeKYyT ero B BHJie TOHKHX kHJoYek. MHTepecHH B3amMo-
OTHOIIeHBA TEHHAHTHTA C XaabkonupmtoM. Kpome Toro, 4ro mociefHHE HWHOLA
ceyeT TOHKAMU HKHJKaMHU TeHHAHTHT, OH B GOJBIIAHCTBO CilydaeB MOsABJIAETCH B
BUIle OTOPOYKH BOKDYI' 3epeH mocjenHero. [lpomeccH saMelneHds ero XadbKONH-
PHTOM ¥ aJeHUTOM JOBOJIBHO YaCTH M 0YeHb Pe3KO0 BHpadeHH. XalbKOUHDHT,
00BoJIakuBasg €ro Co BCeX CTOPOH, MHTEHCHBHO pas30y XTOBHBAET, Pa3duBaeT Ha DAL
MEJKUX yYacTKOB W IOYTH I@JUKOM IOIVIoH[aeT WX (PacKpOUIeHHHE CTPYKTYPHI)
(¢ur. 6). B pesyapTate B cOyIODIHOM MHOJIe XaJbKONAPATA MBEl HaOJI0aeM TOJIBKO
OTHEJbHEEe OOPHBEM MEJKHX JIalYaTHX 3epeH TeHHaHTHTa, YOEeJeBIIAX OT aKTHB-
HOro JleiteTBUA Ha KpyOnHHEe ero 3epHa €O CTOPOHH UepBoro. B obmieM, TaKme
B3aMMOOTHOUIEHUA BIOJHE OLPeNeNdlnT Mo/10/KeHHe TeHIaHTUTa B ALY MOCTIeIo-
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BaTeNIbHONO BHAeJieHus cyiabdunos. Ho, ¢ npyroit croponn, Ha6iOgalTCa H
TAKOro pojia SBJIGHUs, HA OCHOBAHHYM KOTOPHX IIOJIy4aeTCd BleyaTlleHAe I'0pasio
Gosiee MO3IHEI0 ero MosBlAeHHA. JT0 00CTOATENIBCTBO, TICBHIAMOMY, NMEET MECTO
B CBsI8W ¢ HOBOH (pa3oil opyHeHeHMs, BHB3BaHHOW nalikaMu NuabasoB.

Heo6xomaMo OTMETHTH, UTO TEHHAHTHT, HAXOASIIAIiCA B KBapleBo-kapGoHA -
TOBHX SRHJKAX, CeKYNIUX JiAaGash, accONUUPYyd TIIaBHHM 06pasoM € XalbKONH-
PHTOM H peRe ¢ UUPUTOM U cajepuToM, SBJISETCS OpeobiafaloniuM cpelud Mo-
cienunx. [IpmgeM, B OpPOTABOMONIOMKHOCTH B3aWMOOTHOMIEHHAM XaJbKONHDHTA ¥
TEHHAHTATA TJABHHX DYAHHX 3ajie:ell, 5TH B3aNMOOTHOIIEHWs 38/lech O6GpaTHHE.
YacTo MOMHO BHIETH, Kak TeHHAHTHT IIOABJsSETCS B BANG KaeMOK BOKDYI B3€peH
XallbKODWPHUTa, 3aMeTHO 3aMemiasd co6ofl IMOCIeAHAH W Koe-rle pacceKkas ero

TOHKMMHA KHJKaMA ((X)HI‘. 7). OrHOomeHNe ero K IRAJbHHM MuHepaJiaM 31ech

TaKCBO, 4T0 ero mnosBieHHe Qukcupyercsa Gojee MMOBIHAM, 4eM KapGoHAT, Tak
Kak MOI MWKDOCKOUOM SICHO BHIHO, KaK €r0 BepDHa CJeAYHT IIOCKOCTSM CIIaii-
HOCTH UGCHNeIHero, 3a4actyid mprHAMasg PopMy POMOHKOB.
SaMelleHne TeHHAHTHTA CYOEPreHHEIMHA CyJabQHuIaMHA BHpasaeTesa B [0-
ABJIEBAY OTOPOYEK KOBEJJIMHA M TYCTOU CeTH JRUJIOK BOKPYI €ro 3epeH.
KagecrtBeHHH I aHAIN3 KpPyOHHX CKOMJIEHWH TeHAAHTHTa B KBaDIEBO-Kap-
O0OHATOBHX SRAJAX IIOKa3HBaeT IIPUCYTCTBHE 3aMETHOr0 KOJAYeCTBa cepeGpa.

XalbKOOUDPUT He MeHee XapaKTepHHI MWHEDAJ 30HH HEPBUYHHX Py A
ONMCHBAeMBIX M-HUiIl. B KoJAYecTBeHHOM OTHOILIEHHH OH, HECOMHEHHO, mpeo0Jia-
naer Hal OJekaLMA pyJaMH, HO HOABJIEHHe ero B Opedesiax pYyXHOIO MO
JepesBnYaiino orpanmyeHo. He rosops yse o nupurte @ cdasiepuTe, KOTOpHE
ABJAIOTCA IVIABHEIMA COCTABHHIMA HJIEMEHTAMH OpPY/AeHEeBMHUX YYaCTKOB, XajbKoO-
IAPAT JaiMe B CPABHEHHUM C TEHHAHTUTOM OOJL3YeTCs MEHBLIUM KOJIAYeCTBOM
06‘eKTOB CBOero MecToHaxoxaeHHs. [[OMAMO OCHOBHHX pYIHHX 3alie:keil, OH
TosBJIdercss B O0KCBHX NOpuiax, HO B BeCbMa HE3HAYHTEJBHOM KOJHYEcTBe, 4TO,
HOOBHAUMOMY, 00‘sCHseTCA 4Ype3BHYANHO cialboit ero ¢noco0HOCTHI0 K UepeiBuske-
HE0. YT0 Kacaercs KBapleBo-KapOOHATOBHYX JRAJ, TO HH B OJIHOM W3 IONBEp-
THYTHX MHOKW H3yYeHHMI0 ITy(oB oH He Onu BerpedeH. M snmb B KBapmeBo-
KapOOHATOBHX $KUJI2X, CRIBAHHHX ¢ nuaba3amu, oH (PHKCHpDYyeTcA B BHJ(e HUY-
‘TORHOM IIpUMeECH.

IlpucyrcTBys B TOM HIIA HHOM KOJIAYECTBE B IIEPBHYHHX Dylax salilemel,
XaJIbKOIAPUT ACCOIUMPYET CO BCEOMH IVIABHHIME CyJb(UIHNME MUHepajaMi, Ho-
SBJIASACHh HECKOJBKO 1103Ke TEHHAHTHTA U paHblle rajeHuta. B ¢Bs3m ¢ 9THM,
a TaKkse, HOBHIMMOMY, BeCIeINCTBHe cjgalboil ero KpucraijusanioHHON CH0006H0~
CTH, OH I0YTH BCErIa BeTpedaercs B BAJE aure/paibuolt opMu sepeH. Xopolo
06pa3OBaHHbIe KPUCTAJIIAKHE, HabjolaeMbHe B mange, NpeAcTaBisaioT H3 cebd
peiKoe HCKInYeHne. ACCONUHEPYs 0COOBHHO 9aCT0 ¢ MHUPHTOM, Kak yKasHBaJOCh
BHIIG, OH BMECTe ¢ HAM COCPEI0TAYMBAOTCS B IOJOCH, 3aMETHHE Jame Makpo-
CKONMYECKH, HpPHYeM MHOJIOCKHE STH JIOBOJBHO PACIIEIBYATS. M IOJ MEKPOCKOIOM
BHIHO, YTO OHH 0YPHB YaCTO NpepLIBAlOTCI M MHHEpaJoI'd9ecKd INpe/cTaBieBH
He TOJbX0 XaJbKONMPATOM M NHPHTOM, HO K HUM B TOM HJHM WHOM KOJIAYECTBE
TPUCOEIUEAIOTCA B JIpyrde ¢yabpuiu HuIA(A.

sIBnddach oNHUM U3 HOCHNEHHAX THIIONeHHHX MHEHEDAJNOB, XaJbKOUAPHAT He-
PEAKO UPOABAAET CKIOHHOCTH K 3aMEIEHHI0 C000#l BCeX paHee BHIEGIUBIIEXCA
cyapdunos. OcoleHHO YaeTo STOMY HpoIeccy IOABEepHeHH challepuT W TeHHaH-
™T. [loaBligdce B Hadaje B BAJe KaeMOK BOKPYI 3€peH IOCHeNHYX, OH OHCTPO
IIpoBUKaeT 10 Hamboiiee OociablIeHHBIM YYaCTKaM OTHX 3epeH U I[Oo/1Bepraer HX
B3aMeTHOMY pasOyXToOBHBaHHI0 U pa3‘eflaHulo. Pese oH cedeT uX B BUJE RHIOK
U DOABJIAETCS B BHIE SMYJbCHOHHHX BKIOYeHHN B cdasepure. B soHe BropHmY-
HOro o0oralleHHs, KOTopas, BoOOIIe I'OBOps, €la60 BHpaskeHa, XaJbKONHPUT B
€BOI0 OYepelb NOJBEpraeTcs 3aMelIeHUI0 KOBEJNJIMHOM WM peRe JHAMOHHUTOM H
XaJbKO3UHOM.
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- Tl'anenur ABnserTca OJHUM H3 TJVIABHHX pY/I006pasyoINunX MHHEDPAJIOB.
O BerpedaeTcs B BUe NPHMeCH B TOHKO3ePHHCTOI Macce PyHHHX Tes, a TaK-
JRe B BHJI@ BKPaIlJIeHU# B KBapIeBO-KapOOHATOBHX KHjaX.-HoJIndecTBeHHHE ero
UTHOINEHHA K ADYIHM cyabpuaaM Koje0J0TCs B JI0BOJbHO SHAYUTENBHHX Ipe-
JleJlax B 3aBHCHMOCTH OT B3ATOr0 HaM® ropusoHTta. HecoMHeHHO, Gyaydm dpes-
BHYalHO HEpaBHOMEDHO pacfpe/leleH B Macce DPYIHHX 3ajemell, oH Bce Ko
HAMeeT OnpeflelleRHYI0 TeHIeHI[nI0 K B3MEHEHHI KoamdecTBa ¢ Tuybunoit. Eeam
B BEPXHUX I'OPH30HTAX pHYAHHX TeJ OH 3a4acTyI0 CTAHOBHTCH TJIABHOH COCTaBHOL
YacTbl0 PyJ HapaBHe co c(aJlephToM, TO HAa TVIyOmHe NopsAiKa 250—300 M OH
BCTpeYaeTcsi JHIIh B KaYecTBe BeCbMa HE3HAYHTEeJbHHX IIpEMeceil WU coBep-
IIEHHO ucYesaer,

B xpapneBo-kap00HATOBHX KMJIAX TIaJEHAT MOABJSAETCA peIKO U B HE3Ha-
YATEJbHHX KOJHYEeCTBaX, HO 3aTO B IIPOTHBOMOJIOMRHOCTE TaJCHHTYy pPYAHHX
sajleskeil OH o0OpasyerT KpDymHHE KpHCTANIH, AocTArapuige maorga 0,60—1 eM.
O6nuHasd accomumaldsa: GapnT-pONOXPO3NUT, KBAapU-NAPHT, cdajepur, TaJeHHT.
Penxo Meero pomoxposmTa BsaMemaeT ApYrofi KapGoHAT—OOBIYHO AOJOMHT (?).
HosiBjierne ero B pAny [pyrEX cyJb(QUAHHX MUHEepPaloR Hambosiee MO3NHCE, H
NDOCTPAHCTBEHHO OH BCerja-IPHUypodYeH K 3alb6aBiaM. :

Yro kacaercd raleHuTa, CBSI3aHHOIO C DYAHHMH TelaMd, TO OH, Kak M
BCe mpoude cyab(uub, o6pasyerT B pyHaXx BechbMa MeJIKYyl0 BKpanienHocTh. Be-
JHYNAHA 3€pPeH He IIpeBHINaer 0,2 MM. MEKpPoCKONMYECKH® HalJ0JeHns yCcTaHaB-
JIHBAKT, 9TO TAJEHHUT M B DYIHHX REjax sBIAErCI CaMhHM. HocjeAHAM I'HIO-
PeHHEM MHHEepaJloM M B C€BA3H C STUM Bcerzna JaeT aHrejpajbHbe (QOPMH,
EBIOOJIHAA TPOMEARYTKH Mest/]y APYTHMH PYNHHMHA U SKUJibHHIMA MHHEDAJIaMHA,
Yame Beero BeTpedaeTcd B TECHOM cpacTaHHU co cajlepuToM, XajJbKOOJHPUTOM
i TeHHanTATOM. Hepenko koppomupyer w saMemaeT 3epHa cajepura Tak, 4T0 B
CUJIOITHOM Tejie TaJleHHTa MOMKHO HaGJIIIATh CHJIbHO H3‘elleHHBEe U OKpYIVIhe
3epHa caseputa. B HCKIOUMTENBHHX ciydasx MoaoGHOMY Ipoleccy IO/Bep-
IajTes TeHHAHTUT B XaJbKONUPHUT.

[lpa rtpaBieHRnE as0THOH KHCJIOTOM y4YaCTKM TaJleHUTa pacHajalres Ha
MO3aHKy BecbMa MEJKHX 3€peH, II0 CBOeMy XapaKTepy HallOMUHAIOIIUX MOCTOBYIO
CTpyETypy (¢mr. 17).

doaoTo. [lpn enaomuOM CTPYRTYpPHOM TpPaBjeHUH XAJBbKOMUPATA YAAJI0CH
3a(pureHpPOBATH CaMOPOJIHOE 30JI0TO, OOHApYy#eHHOe B BHIE O0YeHb MEJKHX (0T
0,03 mo 0,0050 MM) BRIKNYeHHI B casepuTe U XaJbKOMHPUTE.

B. 30Ha BTOPHYHOro 0GOrameHuss 4 OKHUCICHHUS.

JBleHHsA BTOPHYHOrO cyJab(uAHOr0 o6oralmleHEsI B M-HUAX (anamperoro,
THIA BecbMa €j1a60 BHpameHH. Ho HOCKONBKY B HaHHHX M-HUAX MH BCE Ke
BCTpeYaeM TaKue TUIOAYHHE IS 9TOH BS0HH CyJb(HJIH, KaKk KOBEJJUH H Xajb-
KO3HH, TO €CTeCTBEHHO, YTO MX ONHCAHHE NPHXOAUTCA CHEJNaTh OT/eJbHO BMeCTe
C MUHEpaJaMd 30HH OKHCJIeHHS.

KoBeunnuH sABjidercd THOHYHHM CYUepreHHHN MUHEDPaJOM, HHTEHCHBHO
3aMeIal0IIEM IepBHYHHE CyAbQH/IH; ero IMosABjleHHe IJId pasidYHBX M-HAR
CBSASHIBAETCA C PasiHYHHIMU IO IuiyOHHe ropmdoHTaMu. Henu B pynax m-sua II
CajlaBpCKOro pyJdMKa OH IIPOCTHPaeTcs N0 TOPU30HTa 37—40 M, TO Ha HEKO-
TOPHX M-HEAX I m [II pynmamkoB oH Berpewaerca Ha ruy6uHe B 150—170 M.
Takoe HepaBHOMepHOe pacupenelieHHe KOBeJJIHHA C PIyOHHOH 00°‘ScHAETC cre-
NEPUIECKUME YCIOBUAME KamOOIo OTAEIBHO B3ITOr0 M-HHA. B wacrHocTd, 3a-
¢urcuposaHHasa NJA Hero HauGoubmas riay6uHa B 150—170 M Ha CofiMOHOBCKOM
M-HHH 00°‘scHAeTCA HaJh9ueM B MocJeHEeM TeKTOHWYECKHX 30H cMdarha *), 1o
KOTOPHM, NOBH/ITAMOMY, X OPOTEKaJU CEJeKETHBHO NOBEPXHOCTHHE BOMIH, COBIABaS
COOTBETCTBYIOINN® YCIOBHA /s ero OTJIOMEeHHS Ha Takoi Ooapmoil riayomse.

*) Jla6asun, [.C. ,Pynase m-aus Camaupa“, (Pykonucs Ota. doun. 3an.-Cu6. II'TT).
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KonmyecTBeHHHE ©r0 COOTHOINEHHWS ¢ NEPBAYHHME MHHEpPAJaMH B DyHax
pasnu4EH. B Ban6ojiee BHCOKHMX IOPUB0OHTAX M-HH¥ KOBEJJIMH HHOI'/Ia CTAHOBUTCS
CymecTBeHHO¥ cocraBHOM dacTblo. Hak npasmiio e, OH HOABIAETCI B BechbMa
NOAYYUHEHHOM KOJInYecTBe. SaMellleHre AIOreHHBX MAHEPAJIOB KOBEJIAHOM 1109TH
BeerjJa HAUYUHAETCA C KpaeB OTHAeJbHHX 3€PeH, a 3arTeM IIOCTeNeHHO IIPOHHKAeT
BHYTph II0 HanGolee ciaGHM WX ydJacTKaM (dalme Beero mo cnaiinocru). Pesmme
OH ceYeT CyJb(uIH B BHA® CETH TOHKHEX JRUIIOK, OOHYHO CHJBHO BETBAIIMXCA
(meHApuUTOBHAHEE CTPYKTYPH). Ilpm saMenieHn: pesko mMoa9epKEZBaeTcCs CeJlek-
TEBHOCTH uporecca. Tak, HampuMep, ¢ ocoGeHHON OXOTOH KOBeJJIMH SaMeulaer
rajJenuT 4 XaJbkomapur. I'opasno ciaGee 3aMeIleHHIO TOIABOPraeTCs TEHHAHTHT,
a MEPHUT H CQaJIePHT IOYTH GUBEPIIPHHO He 3aTPAUHBAIOTCS, IPHYEM B KakIOM
OTHeNIBHOM cJiydae HM m30HpaeTcad Kakoil HuOyAb OJMH MUHEpaJ, KOTCPHH H
ImoJiBepraercss yCWJIeHHOMY saMemeHnb. B Hekoropmx mumdax uz M-gug Il
Cajaupckoro pyfHEKA MOMRHO BHMIETH, KAk KOBENJIMH IOYTH HAMeJ0 BHOOIHAET
I'aJleHuT, DPOHHKAsd B HEr0 Jae TaM, I'le OH OKasHBaeTCd BKJIIOYEHHHM B
Apyrue MEHepajH, Torla Kak Ioc/elHHe 0CTAITCSA COBEDINEHHO HETPOHYTHMA.
B npyrux mecrax mojic6HOe sABJIeHWe Habio[aeTcd ¢ XaJbKOIUPATOM (06HYHO B
TOM cJydae, Korfla B IIJHde oTCyTCTBYeT I'aJleHHuT).

XanNbK03WH IPACYTCTBYeT 8 04eHb HEGOJBLIAX KOIMIECTBAX U (HKCH-
pyeTci—Ha OCHOBAHUH MMEIILErocs B MOeM paCHOPAMeHHd MaTepdaja-—Jdllb
B pynax M-wmi III Canampeckoro pynnuka. VcXonHHM MHHEpPAJOM I €ro 3a-
MellleHus sABIAETCA 8Hech XaJbKONHDHUT, B KOTODOM OH Da3BUBaerci B BHLe
#uno9er u naArteH. I'osy6oBathie ero OTTeHKH, NOBUAUMOMY, 006yCIOBIEHH Tec-
HOW CMECHMOCTBIO €r0 ¢ KOBEJJIHROM, KOTOpHH pEesKO BHJeNdercs JHUIIb DA
CHJIBHOM, OCBEIIleHNH B HoJapusoBaHHOM cBere. [losgBieHue 5THX [OBYX MHUEepa-
JIOB COBMECTHO HE J1a6T KpHTepHeB [Js ONpelelleHus WX BO3PACTHHX OTHODTe-
Huli. BepoatHee Bcero, 4ro OHW ONHOBPEMEHHH, H BO3MOMKHO, YTO KOBEJIHH
ABJsA6TCA 3]eCh B BHJe TBEPHOro pacTBopa, deM M o0yclaBi@BaeT rojy6oil 1iBer
XanbKo3uHa *). B ¢Bo0 oyepenb XaJjibko3WH MOIBepraeTcs 3aMelIeHMI0 HEU3BeCT-
HBIM MHEEepaJioM (W3 IDyNnOH GKHCJIOB) KOTODHIH, ABJIAACHE CaMHM MOCHeAHUM
OPOJIYKTOM peaKIuy, I04YTH HaLelio ero BHTEeCHSET.

Cepe06po ABAgeTCa XapaKTepHEM MAHePaJOM 30HE OKHCJIeEN. Kak A3BECTHO,
ero 3aMeTHHe CKONJeHUs B BepXHHX 30HaX M-HEHMl Canaupa IOCTYKRHIA MpPEs-
MeTOM BKCIIJIoATallnH DTUX M-BHUH, Kak cepeCpOPYLHHEX, eme B koHme X VIII Beka.
OrecyreTBve B 30He NEPBUYHHX DYyX cepe6pocojepsRalluX CyJIb(HNOB JlaeT BCe
OCHOBaHUA INpennojarars, YTo0 OHO BCeIesO CBA3aHO C TEHHAHTHTOM H TaJIeHUTOM,
0 49eM yske OHJIO CKasaHo NPH ONUCAHHN BTHX MHHEPAJOB. ;

. Popma HaxosIeHHA caMOpoxHOTo cepefpa, BooOIIe roBops, pasHOoOpasHa,
HO dYame Bcero OHO BCTpedaeTcs B BHIe HeNOpaBHJIbHHX BRIICYEHHI, pacmoja-
raomyuxcs B 8epHAX JMMOHHTAa WIK MeXKIy BepHaMy HEPYAHHX MHHEpaJoB.
Pasmep sepeu cepe6Gpa or 0,01 mo 0,08—1 MM. ;

Manaxu? u a3y puT—/0BOJBHO DeJ/IKHEe MUHEDAJH 30HH OKHCJICHUA.
Kece-rne omm noABAAIOTCA B BHIe HIW CHHU WM 3€JI6HH, MPOUATHBA0ICH
KBapreBo-6apuToByl0 Maccy. B RpuCraJindecKoM COCTOAHHYU He BCTPEIEHH.

Yro kacaercd KapOOHATOB IUHKA W CBUHOA (CMHTCOHHUTA U Iepyec-
CHTa), T0 HX HajJWYWe KOHCTATHPOBAHO DpANOM Hcciaenosareneil (Jladbasun,
KotTa u 7p.) B BAJe HE3HAYRTENbHHX CKONJIEHAN MEJIKHX KPHCTAJJIAKOB Ha
rny6rHe HeCKOJbKAX [1eCATKOB MeTpoB B Mecropoxpenmax I u III pynuukes.
B cofpaHHRX MHOK ¢ HOBePXHOCTH MTy(dax HA B OJHOM cilydae He yIaJloch
YCTAHOBATH HX NPHCYTCTBUA.

JIEMOHYB T—THOMYHHN W cCaMH# pacupoCTpaAHEHHH MuHepaJ 30HH OKUC-
JeHns KondejaHHHX M-HmE#t Cajaupa. Ha BHXogax PyAsHX TeJ €ro CKoNJEHAA

* 'puropbes, U. ®.— ,HccaenoBanue AataiiCkux pyA B OTpaxeHHOM cBere® — Ma-
TepHaabl no o6mel H NpHkaaxwoil reosorun, 1927. sein. 70, crp. 17.
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savdacrylo 00pasylnT MacCHBHYO JReJIE3HYI0 IIANY, B 30HE sKe BHINeJaddBaHUA
B BHJe TOHKHX HaJeTOB M NJIEHOK OH BEHICTHJIA€T CTeHKH 00pasylomiuxcs 3/1ech
o6napHHX mycroT. B ydacrkax, e uMeercd 30Ha GAPATOBHX HECKOB, JAMOHAT
NPONUTHBAET UX B TOH WM MHOU CTENEHM, NPHaBas COOTBETCTRYOULYI0 OKPACKY
G6apuroBo#i ,chnydre“. Boobule ke JIAMOHHT BCTpedaeTcsa- B BHIE TECHOH Mexa-
HUYECKON cMecH C RHIbHHMH MHUHepajlaMH, a Takme CaMOPOLHHIMHA 3jeMeHTaMH
(3071010, cepebpo, MHIIBAK) M YA4CTUYHO € BTOpEYHHME cylbdugama. CrpoeHue
JIAMOHHTA Tak ke, Kak H I[BeT, pasamuHoe. Dosapuieil 4acrbio oH o6pasyer Mo-
POIIKOBAaTHE, IVIOTHHE 1 HATeYHHEe MaCCH CBETJIOMEJTOr0 W TeMHOOYpOro IBeTa.
B nmosumpoBarEHX mundax BHAHO, Kak JHEMOHAT B BHJe TOHKHUX IRUJIOYEK IPO-
HH3HBAET MACCY RWJIBHHX MHUHEDAJoB, OOHYHO BHONIHAS IPOMEOMKYTKHA MEMRAY
OTAEIBHEIME 3epHaMM H 00pasys IIpH STOM XapaKTepHyI mereabdaryo (¢dur. 18)
WJIN HUTEBBAHYI CTPYKTYpH. Ilox MUKpOCKOUOM JIEMOHHUT UOSABJIAETCH: B BHJE
JABYX KOMOOHEHTOB, M3 KOTODHX ONHH N0 CBOHM cBoicrBaM OJIH3KO CTOHT K
MIoJib9aTodl sKellesHoff pyne, TOrfa Kak BTOpoB OJH30K K TeTHTY (¢ur. 8).

HemsBecTHHY MHHepaJ (W3 rpyuns MegHHX OKHCJOB).

B ckBamune Ne 16, moncekaiomeii CoiMOHOBCKOe M-HHE, Ha y4acTke 205—
210 M B nOJUPOBaAHHHX muIu@ax OB/ BCTpedeH HEH3BeCTHHII MuHepald 6enoro
nBera (o CpaBHEHUIO C TaJleHUTOM Kaskercd Gojiee Gesibim). TBepHocTb—HU3KAS.
Honnpyerea xopomo. [lneoxpomsMoM He o6jalaer, BHYTPDEHHHX pe(eKkcoB HeT,
cnafHoCTH HeT, H30TpoIeH. [[pE TpaBleHHH [aeT CleAylOLlde peakoud: ¢
HNO;—O6neTpo 4epHeeT ¢o BCKEDAHHOM, MOCTe CTAPAHHS OCTAeTCA GepHM (mBer
canepnta): HCl—vennenHo 6ypeer m ocraercs 6ypuM mocne crapanus: Fe Cl,—
enabo geiterByer, ocrasisdsa Oyposaroe uAtHO: KCN, NaOH, KOH, HgCl,—
He JcHCTBYIOT.

B mangax MmHepan ABiadercd Haubosee 103[IHEM He TOABKO 1O OTHOIIE-
HRI0 K DepBHYHHM, HO ¥ K CyOepreHHHM cyiangppaMm. B Bujge ryecroit cerm
SRUNOE ((bur. 5) ¥ OTOPOYEK OH HmOoABJsAeTes B 3epHAX cgalepura, TOHHAHTHIA K
XaJbkonnpuTa. OX0THee BCero accomuupyer ¢ MelbColepallaMu cyJIbQULaMHE.
IlapareneTa4ecKkE? paAn ero oOHYHO TaKoH: XaJbKOIHEPUT, XaJbKO3HH-KOBEJJIHH-
He)3BeCTHHII MHAHepaJ. :

Oco0eHHO O0XOTHO 3aMeIieHuI0 MoJBepraercd XaJbKOOHDHT, KOTOPH# IpH
9ToM ofpasyer XapaKTepHHE pelleTdaTHe CTPYKTYphHl, HOBAAMUMOMY, 06YCJIOBJIEH-
HHE 3saMellleHWeM XaJbKONWPHTA BTOPUYHHMU MHHEpaJaMW 10 ONpeJeJeHHHM
KPUCTAJIIOTpAPUIECKAM HANDABICHUAM,

B. XXuJibHbie MHHepabl.

Bapunr. Hapany c¢ kBapmeM Gapur aBigercsa HauOojee pacOpocTpaHeHHHIM
MUNbLHEM MuEBepaJdoM M-Hu# Canampa. ocraTouHo ckasaTh, 4T0 AJS PyA HO-
CIIe/IHEX ero cojep:raHme Beerja Heducidercd AecATKaMd OpPONEeHTOB, U B BHXO-
JiaX Ha OoBepXHoCTh, Hanpmmep, M-Hma Il Canampekoro pyauuka, oH saBiagercd
©[IHHCTBeHHHM MHHEpAJIOM, €CJi He T'OBOPHThL O HO3HAYUTE/IBHHX NPHAMECAX K
HeMy KBapma ® JauMoHuTa. Boofmie, oH dacro ofpasyerT rpoMalHble MAacCcH H
XapakTepusyeT co00l0 BepXHHE TI'ODH30HTH M HHUM, MUCTENEHHO BHTECHAICH
KBapreM # KapGoHaTaMd ¢ IJIyOHHOM.

Makpockonnyueckrn GapBT BHIVIAJHT pa3jiindH0. Halile Beero ero CJIOMREHHO
(B MecTax, rjge oH ABidercd OpeobjalaluinM) NpeacTaBidercd IVBOJILHO INOT-
HHM B TOHKO3epHHCTHM. TaM ske, rie ero mosvjeHde B PANY APYHHX RAJBLHHX
MHHEpaJOB OIpAHHYeHO, OH HepelAko o0pasyeT KpYyIHOKDHCTAJNJAUYECKU] arrperar
38epeH, Yacto npuobperad TOHKOIJIACTHHIATOe CTpoeHHe ¢ 00pasoBaHHeM pPAasidd-
HOI! (hOPMH HyCTOT, BHOOJHEHHRX CYJb(HIAME MU APYMAMH RAJBHHME MHHE-
pajaM# WM, HaKOHeI, IPOAYKTaMHA OKHCIeHWdA UepBHX (JIuMoHuTOM). MHOrma
BCTpevalTca XapakTepHHe HCeBH0T0p(UpPOBHEe ero 00pasoBaHHU:A, KoIla B OCHOB-
HOW TOHKOBePHUCTOM Macce DYHHHX W RUJIBHHX MEHEDAJIOB HAXOAATCA 10BOJBLHO
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KpyOHHe, 9acrTo BHTAHyTHe B OJHOM HaOpaBlleHWE WHAUBUAH Oapura. JInuga
WX J0CTHTaeT MHOI'AA [0 2 €M W MmIHpHHA 10 1 cM. Xopomo o6pa3oBaHHEE KPUC-
TAJJAH BCTPEYalTCd B HCKIOYATENBHHX cayuadax. Tax, II. &. . KpacHn-
KoBHM Ha M-Emm ,HrapouroBas conka“ cpeadm CILUIOIMIHOTO MOJA KRap-

JIUTOB B HEOOJIBIIOH IyCcTOTe YAajloch O06HADYKWUTH €JMHCTBEHHHH KpHCTAILT

OapuTa, Haxofdmunicd B acconuannd € KpACTALIKKAMA TOpPHOTO Xpyerand.
Beamuynua nanHOrO KpHeTajja [OCTHIaeT 2 €M W IpeicTaBiseT KOMONHAT AW
npusmu III poma (110) m ocHoBHOro mmHakouga (001) P

IIBer Gapura Takske pasindeH. B BHIXoJaX Ha MOBEPXHOCTH OH HMeEeT dallle
BCEro :KeJTOBATHII WaM OypoBaTHil OTTeHOK, B 3aBUCEMOCTH OT WHTEHCHBHOCTA
OKpaIlMBaHUS €r0 OKHCJIaMH KeJje3a. B 30He mepBUIHHX Py OH BCeraa TeMHO-
CepHil, DOBUINMOMY, B CBf3d € TOHKEM NPOHHKHOBEHAEM €r0 IIHHKOBOH o0MaH
KOW ¥ IpyruMs cyib(uiaMi.

Mukpockourdeckre HaGA0JeHHUS MOKA3HBAOT, YTO GApPUT ABIAETES KCEHO -
MOpP(HHM 110 OTHONIEHWI0 K NEPHUTY W OOHYHO B BHJe pPasinyHOil BeJWYUBH, HO
B o0IleM MeJKHX, 3epeH BHIOJHAET NPOMERYTKH MeRAYy ero sepHamd. B or-
JIeJIbHHX CJydasy, aHaJloTHYHO KBapOy, ofpacraeT NMUPUT B BHIE Y3eHbKHUX Kae-
MOK. B cBOIQ- 09epeib, W caM Hepelko Mojisepraercs 00PACTAHWI0 BeHIHKaMH
13 Upn3Modek KBapua. MHOro 3epen OGaputa 00HapyXRHUBAlOT BOJHHCTOE yracaHue,
a WHOrma u pasapubienrne. B pyndax Oapur 1I0sBIdeTcd B BHJle HECKOJIBKHX
regepaliufl, m3 KOTOPHX JiBe (PEKCHPYIOTCSI 10BOJIbHO d9eTko. [lepBas remepasus
cjlelyeT 3a KBapleM H CBA3aHa €O BTOPOH cTajqdeil MUHepalmM3all#d, a BTopas
noABAAeTCA H03/lHee KapOOHATOB U Da3BUBAETCS B MoCJeTHAX B BuUIe uophuapo-
Onacrudecknx Jjeicer (pur. 9). OOHYHON accoluanmeil 6apaTa ABIHETCA Cliedyio-
mas: OGapur-chaliepur, NUPAT, XaJbKOIUPHUT, TeTpaedpuT, rajesut. Bo Bcex
APYyIux cjydyadax K HTOMY OCHOBHOMY PANy HPHCOSJUHSITC B TOM HJIMA WHOM
KoJngectse KapOOHATH W KBapIl.

KBapu aBidercd caMuM paelmpocTpaHeHHHM MuHepanoMm M-Hmit Cajadpa.
OH npuHEMaer yvacrtue HE TOJNHKO B CTPOGHHH DPYJHHX Tel, HO BMecTe ¢ Kap-
GoHataMu o0pasyer GoJbiioe KOJIW4YecTBO KUJ, OOLIYHO 3ajeralollux B JeKradeM
00Ky pyIBHX Tea. DBoisibmie Toro, kBapm lIpUHEMAaeT aKTHBHOe ydacTde B UpO-
meccax p3MeHeHHA OOKOBHX IOPOJ W 8a4acTylo BMecTe ¢ NUPUTOM H CEPUITATOM
OpOHUKAET Ha [uBOJBHO (0JIbIIOE PACCTOAHYE B IOCHe[dHHe, NPOU3BONA MHTEH-
CHBHOe 3aMellleHHe, pe3yJbTaToM KOToporo dBidercs o0pasoBaHue 3HAYHMTEIbHHX
MacC BTOPDHYHHIX KBapmuToB. B DYAHHX Teslax OH dalle MOABJIAETCA B HH3KHX
IOpPHU30HTaX, BHTeCHsAS Gapur, W elle HUMKE caM BHTecHserca kapOoHaroM. Hak
y#e OTMeJaJioch NPH ONHCAHUM UHPHUTA, OH [aeT XapaKkTepHHE KaeMKH BOKpYT
eT'0 3epeH, a TaKiKe BOKDYT 3epeH cdalepura W pese-6apaTa. AHAJIOTHIHO TOC-
Je/lHeMy KBapIl N0oABJdeTCA B HECKOJBKUX IeHepalusax.

Cepunumr. [IponeccH cepunutusanuu, cBA3aHHE ¢ 0Py 1eHEHHEM, 10BOJIbHO
IIWPOKO PAsBHUTH. S0Ha CEPHIUTH3APOBAHHHX KBapHeBHX IOPQHUPOB OKOJIO PyA-
HHX TeJl PAcHpoCTpPaHSercsi Ha 3HaYNTeNbHOe PaceToAHHe, IOCTeleHHO ocliafeBas
¢ ynaleHneM oT mnocienuwX. Cepumur B riaBHol Macce of6pasyercsi B IepBYIO
CTaAM0 BMeCTe ¢ MHPUTOM, a 3aTeM HEe3HAYMTENbHOE ero KoJHdecTBo OTJIAraercs
Ho9TH Ha BeeM MPOTAMKEHWH BTOPOH eragmu MuHepanusanuu. Bor modemy B
nuinaX MH, B HabjiogaeM, 49ro JIACTOYKH CepuIATa 00BOJAKUBAOT c000H He
TOJBbKO 23epHA THpHUTa, HO U 3epHa cgajeputa, HepeJKo pacceKkasd UX BMecTe ¢
GapETOM TOHKHMH RuJKaMu (dur. 10).

KapGonarn. I3 Kap6oHATOB B CTPOGHHH DPYHHHIX TeJ UPHHHEMAET 3aMeT-
HOe ydJacTHe KalblHT, KOTOpHY, #ABIALACH Hambollee M[MO3111HM U3 KHIBHHX
MHAHEpaJoB, Yaule Beero NpuypodnBaeTcsa K GoJiee riy00KEM I'OPU30OHTAM M-HMH.
B nocnenneMm caydae oH sABideTCA 1peodIalaoIAM RUJIBHHM MHHEpPaJIoM, yCa-
JeHHO BHTeCHAMINAM co6ol kBapi. OH HaXoouTes B TeCHOU accomuandyu € IO-
clIe[HAM, a WHorja npobmpaeTcsa I B GapHTOBHe DyJH, OpaBia, B KadeCTBe He-
3HAYHWTeJbHOU npmMecu. HoMmiieke acconuupyoIuX ¢ HIM MUHEpaJoB, IIPUMEPHO,

Marepaatst-ro-feororan —Bunyer-1b+ 2
[ HemcposcKas 30333
sGracThen  OnbauoTera
OCARKHNANR GOMNI
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TOT e, TaK Kak Ha TiyOuHEe DYyIH IO CBOEMY COCTaBy H3MEHSAITCA B 0YeHb
ciaGoti cremenu. MHOrIa KapGoHAT sBisgercsa Gojee PaHHUM MUHEPAJOM, HeReIn
Gapur. [ociemEuit B TakWX crydasx MOSBiIgeTcs B BHJe HAMOMOP(HHX Kpuc-
TAJIJIOB B 8epHAX KaJbIIUTA. ‘

Yro KacaeTcsi OCTAJBHHX Kap60oHATOB, TO OHH BCTpeYaloTCA CpeiHl PYIHHX
mole#t B8 BHAe POAOXPO3WUTa, MOJOMHATA H aHKepuTa (?) U €OCpPenoTouYmBaloTed,
TJIABHHIM 00pa3oM, B KBapIeBO-KapOOHATOBHX KHJAX, NOAPOGHO ONHCHBAEMAHIX
HAXe,

I'. KBapueBo-kap6oHaTOBBIE MBI,

OnEcHBaeMble HUKE KBapIeBO-kap0OHATOBHE RUJE BCTPEYAlTCA, INIABHLIM
o0pasoM, B JemxadeM GOKYy M-HHH, e oHE 00pa3ylT pAL PI3JUYHOH MOUTHOCTH
JEWJI, WOyIINX, DPUMEPHO, HapasyelJbHO PYNHHM Tejav. MarepuajoM IiA UX
ONUCAHEA HOCIHYRUNE KoJuieknuu, cobpanane Muoit m [I. @. KpacHUKOBHM
B BHpaOoTkax M-uua Il Canamperoro pynHuKa. DOJbIIHHETBO M3 ONNCHBAEMBIX
KBapIeBO-KapOOHATOBHX KHJI COJNEPKHT B cefe TO WJIH HHOE KOJUYECTBO CYIlb-
$umoB, accomuanuy KOTOPHX pAasiuYHH IJIS Pa3i@uHHX TENOB 9TUX &ul. Touro
TaKxKe M Xapakrep KapOOHATOB COOTBETCTBEHHO MeHsSeTes, 4To, COOCTBEHHO, H
HOCHYSKUIO0 OCHOBHHM KpDATEpPHEM [JIsl BHJEJeHHS pAJa THIOB KBapIeBo-Kapio-
HATOBHIX JRHJI.

1. KBapuneBo-Kap6oHATOBH® RHUJIH ¢ PADOPHTOM.

KBapneBo-kapO60oHATOBHE RUIH ¢ (IOOPUTOM BCTPEYEHH TOJBKO B OTHOM
- nyHkre M-HEa [I Canamp-ckoro pynHHKa, HMEHHO—B JleadeM OORY pPYIHOI'O
TeJia B BHpa60TKaX HOBOTO AMHAMHUTHOI'O CKJIaja (ropus3oHT 100,3 M). XapaKTepHOH
0CO0EHHOCTRIO STHX #MHJI, B OTJIMYHE OT BCeX NPYI'UX, ABJsdercd Npemie BCero
TO, 4T0 OHH cojepskar (uioopur. MX moABiIeHne mpoyu30ILI0, HECOMHEHHO, /0
OCHOBHOUl pacCIaHIVBKH, XO0TI B OTHEJHHHX YYacTKax Ha MEepPBHH B3TJIA/L
BIleuaTjeHke Kaskercd oOpaTHHM. B BHNe IENOro INTOKBEPKA MEJKNX MIJOK,
OTXONAMMUX OT TIJaBHON HempaBuJbHOW (POPMEl KHJH, OHU CeKyT HOPOAH, IO
CBoeMY XapaKTepy HECKOJbKO OTJHYHHE OT KBapIeBO-CepUIIUTOBHX ciaHmes. B
TO BpeMd, KaK B HECKOJIBKHX METPaX OT BHXOJOB STHX KHJ MH nMeeM KBapIeBO-
CepUIIUTOBHE CJAHIIH, CHJIBHO pacclaHNeBaHHHE C JIHCTOBATHM XapaKTepoM
RJIABaMka, NOPOIH, HAIIOCPONCTBEHHO BMellawlnue (ANOPUTOBHE KUJIH, Yalle
BCEr0 MA4CCUBHH ¥ HaNOMHUHAT €000 M3BECTHAKH, a B MecTaX YCHJICHHOH mX
paccIaHNOBKE OPUHUMAT NpPH3MATHYECKHN Xapakrtep KiamBaska. (Cuurasg uX
W3BECTHAKAMHU, MOMHO OBUIO OH IPEAMOJOMRHATH, YTO OHW COXPAHHIHACH B BHIE
KCEeHOJIATa B $Repjle H3BepraBmuxcs KBapHeswXx pop¢gmpos. Ho HabnoneHus B
BHPa00TKAaX MMOKa3HBAIT A0BOJIbHO HOCT@OOHHBI Mepexo/] 0T THIAYHHX KBapIeBo-
CepUIIATOBHIX CJIAHIEB K 3THM, CyII[eCTBeHHO N3BECTKORHCTHM, IoponaM. [Tociennee
06CTOATeIBECTBO, BMECT® € MUKDOCKONWYECKMMH HaOlOJeHuAMU, Kak pas o
ABJAAIOTCA, 10 MoeMy MHEHUI0, TOATBepMEASHWEeM TOro, YTO MEPBHYHHIU COCTaB
BMeNIaloMmAx (JIIOOPATOBHE FHHUIH HOPOJ 0TBEJAJ] COCTaBy KBaPHEBHX IOP(APOB.
B camom pene, HW3roToBIeHHH! A} H3 KyCKa MOOPOAH, MaKPOCKOOHYECKH
HaloMHUHAabIe# ¢o6oif W3BeCTHAK, JaeT COBCeM WHOe O Hell upejcTraBiIeHHe.
‘OkasbiBaeTCcd, II0poJla CYIIEeCTBOHHO COCTOHUT M3 8€peH KalbIuTa, B Macce
KOTOpOT0, KAK ¥ B KBapIeBO- CepUIUTOBHX CHAHIAX, HAXONATCA KPyHHHIE (heHo-
KpHCTH KBapna. Yamie Bcero OHH pa30ATH Ha PAJ 00JIOMKOB, HHTEHCHBHO
saMeIlaeMHX kaabnutoM. O NpHUHAIJIEXRHOCTH BTHX, Tenepb pa3ollleHHHX,
00JIOMKOB KBapOa K OJHOMY ¥ TOMY iKe 3epHY MOJRHO CyNUTL HA OCHOBAHUM
OIMHAKOBOH ONTHYECKOH HX OPHUEHTHPOBKM, BHpasKalomieiics B 0JHOBPEeMEHHOM
yracanug BceX 00JIOMKOB. B OTHeIBHHX eaydasXx (PeHOKPHCTH COXPAHHUNA GBOH
EpHcTasigorpadmyeckne orpanndennd. [lomuMo KBapma, DpencraBJeHHOI'0 B
BHJe (PeHOKPHU«TOB, B MIIH(e mMeeTes KBapIl, IBHO MeracoMaTAdeckuii. B oTamune
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OT KBapua (JeHOKPHCTOB, OH MOABJIAETCA B BHIE MEJKO3epPHHCTOr0 arrperara
86peH, € CHJBHO HeNPaBHJIBHHMHI KOHTypaMH H 00JallaeT pPe3ko BHpameHHHM
BoJlHUCTHM yracaunueM. [loaBnemme »roro kBapma OHJIO 6o0jlee pDaHHEM IO
CpPaBHeHHIO ¢ KapOOHATOM, a II0STOMY OH BMeCTe ¢ JPYyrHMH MUHepajaMd IIaada
(RyZa HYJRHO OTHECTH eIlle ¥ CepHIUT, MMelIluicd 3(ech B HeGOJIbIIOM KOJIHIECTBE)
YCUNEHBO 3aMellaerca KaJbOAToM.

TaxuM o0OpasoM, MHKDOCKONHMYECKHI aBAJIU3 TM03BOJSET CKa3aTh, YTO
MepBUYHHN coCTaB MOPOJ, BMENIAMHAX KBApHeBO-KapOOHATOBHE JRUJH € (DIIO-
OPHUTOM, 0TBe4aeT KBapOeBHM mopdmpam. M, ecrecTBeHHO, NOABIPHWE STUX UL
BHI3BAJI0 YCHJOHHHE MPONECCH n3MeHeHHsd OOKOBHX IIOPOM, BHIpasHBIIHECHd B
JaHHOM c¢llyJyae B KaJlbOuT@samuu. SicHO, YTo Hambolee CaabRME ydYacCTKaMH,
JIerK0 IOJJaBIIEMUCA 3TOMYy Tpomeccy, SABHJIACH OCHOBHAas Macca KBAPIEBHEX
nopgupoB. PeHOKPHCTH e KBapIa OKasaJi BaMETHO® COUPOTHBICHHE W IOATOMY
COXPaHMJIMCH elle MU [0 Hallero BpeMeHH, He MOTepAB CBOEro IepBRYHOIO
o6nuka. C 9TOHl TOYKH 3PEHUA NOBATHH ¥ Te [OCTENeHHHE HePexXoin 0T KBapleBo-
CepUIATOBHX CJAHIEB K CYLIeCTBOHHO KapOOHATOBHM I[IOpPO/iaM W IIOCTOAHHAA
JIOKaJIbHas CBASH NOCJHENHHUX C KBaplieBO-KapOOHATOBHMHE RUJIAMM.

B o6uieM, ncxomHHil MaTepuall 10 BHEJIPEHHA STHUX KU OHJI OMHH B TOT
$Ke, HO Y4YacTKH, [OpHJeraoiuge K OSTHM KAJaM, [OX BJIHAHAEM WPOIECCOB
YCUJIGHHOI'O MeracoMaTosa, OHJIE HACTOALKO W3MEHEHH, 4YTo Ioclelylniad
MHTEHCHBHO NPOABABINAACS PACCIAHIOBKA HM6Ja JIeJI0 YiKe C AByMsd Pa3NddHabMY
II0' COCTaBY MNOpOJaMH, KOTOPHE, €CTeCTBEHHO, M JIAJHU pasjuyHHe 110 CBOeMY
XapaKTepy 9JIeMeHTH KJIHBa:Ra, & WHOrJa H COXPAHHJIM CBOY MaCCHBHHI OGJIHK.

MomHoCTh OONCHBaeMHX KBapHeBO-Kap60HATOBHX RHJ ¢ (HIIOOPUTOM pas-
JIU9Ha H Kojeljiercs B UpefeNax OT HEeCKOJIBKHX ¢M [0 1,5 M., yYaCTKU &Ke
HCKIIIOYATEIhHO IIpe/ICTaBleEHHe (JIO0PATOM Heé OpeBHIIALT 15—20 cM. Pio-
OpAT, TOABJAACH B BHJE TPeX pa3doBHIHOCTeN —3eJIeH0i, (PrOJIeTOBOI ! KeATOH,
HUKOrZIa He ObBaeT NPHYPOYEHHHM K KOHTAKTy O0KOBHX IIOPOX, a BCerja EMeer
KBapIeBo-KapOoHaToBHEe 3aib0aHnH. HecoMHeHHO, ero mosBieHue Gojiee MO3IHEe,
9eM JRUJIBHHX MEHEpaJoB, TaKk KaK BO MHOTHX CIydYadX Jlame MaKpPOCKOIHYECKH
8aMETHO, KaK OT/AeJbHHE ero 3epHa OPUYPOYHBAITCA K uUDOMEAYTKaM 3epeH
KaJbI[ATa, a K0e-Ie IPOHUKAIT B BAJEe RUI0YER II0 ero crnauHoCTH.

Hexona w3 reoxmmmuecko#t cxeMu arkam. A. E. ®epcmana *), MoRHO
Obulo OB BHJIEJNUTH TPU IIOCJHEN0BATeJbHHX IeHepamud, W3 KOTOPHX Hambojee
BHICOKOTEMIIePATYPHOM monaHa OH OHTH 3ejleHAad U, HaeGOpoT, HH3KuTeMIepa-
TYypHOM—(roseroBas pasHOBHEAHOCTH. Memay TeM, NPHUTH K TAKOMY BaKJI0Ie-
HEI0 Ha OCHOBaHMM Hamiero (DaKTHYECKOI'0 MaTepuaja MH He MOKeM BCJIeICTBHe
TOI0, 4YTO KaK ()HOJIETOBHH, TaKk M 3elleHHH OJaBHK BHIEIANTCA B JaHHHX
SK1WJIaxX Iocsie Kap0oHATOB M XapaKTepusyloT co0o#t mocilegHol0 B Hambojee HHU3-
KoTeMIepaTypHyl craimio MEHepallooOpasoBanuA. Ilono6Hoe HabioneHme 3acra-
BUJIO MeHs o0paTuThbes K 6ojlee TIIATEOJBHOMY HPOCMOTPY JnTepaTyphl IO JaH-
HOMY Bompocy. OkashiBaeTCsd, Ha BTOT CYeT B JHTepaType HET eNHHOU TOYKH
speHud. B mporuBoBec akanm. A. E. ®epcecmaHy, B cBoeit paGore ,l'eoxmmms
M-HAH 110JIe3HHX HCKoDaeMHX“ Depr BHCKasHBaeT TaKyl MHCIL: ,HeoGxonamo
8aMeTHTh, 4YTO o0pasylomuiics NPH BHCOKOX TeMIepaType NJaBUKOBHI HIOAT OO
6oJpIell 9acTH COCTOHUT U3 MEJIKMX KPHUCTAJI0B XapaKTepHOM TeMHO(HOJeTOBOMH,
I0YTH HelpospadHoit okpacku. Kpacmehie G0JbIIne OPOBPAIHHE CBETJIOKENTHE,
30JIGHHE M CBETJIO(HOJIETOBHE IJJAaBHKOBHE IINaTH OOBIKHOBEHHO MPOHCXONAL
u3 o0pa3oBaHHHX npu Gojee HUBKONX TeMmepaType M-HEil **), ;

Takue DpOTHBOPeYHBHE BIIJIAAH, ROIJa OHXAM CUYHUTAOT Hambolee BHCOKO-
TeMIepaTypPHOU 3elleHy pPaBHOBHIHOCTH - (pawopura (PepLMaH), a Apyrae—
Hao6opoT— (proseToryio (Bepr), CBHAETENBETBYOT 0 ToM, 4TO (UIIOPHT HE MO-

*) pepcman A. E. lNermaTurhl, HX Hayd. W mpaktudec. 3HaueHue. T. I 1932, crp. 365.
#%) bepr.—leoxumMns M-HuH NOAe3HHX HCKoMaeMmbix.—1933, crp. 339.
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sRET OBITH ['eONOrUYECKHAM TepPMOMETPOM M 9TO KPHUTEpHeM IIPH BHIEJeHHU pas-
JUYHHX ero reHepanuil OwJIO BHOpaHO He COBCEM YIadyHOe CBOKCTBO—IIBeT.
Ilpgposa OKpackw (IIOOPHUT O CUX IOp TOYHO He paemmupoBaHa, U, HECOM-
HEHHO, OHA sABJIA€TCA He MPOoCTOH (PyHKIHMeH TeMIepaTypH, a 3aBUCHT, NOBHJIH-
MOMY, OT GoJee CJI0MKHHX (PU3HKO-XUMEYECKAX ycloBHM. M MHe Kasgercs, 9TO
Ha OCHOBE 60JIbIIOro (haKTHYECKOro MaTephaja, HAKOUUBIIEroCA K HACTOAIIEMY
BpeMeHH B MHPOBOH T'€0JIOTHYeCKol MpaKTHKe, Iopa NpH3HATh, YTO CYIECTBO-
BaBIIas [0 CUX HOp Ipananus (PIOOPHTA 1O €r0 OKpacke fABJAeTcad He TOYHOR
BOOOIIe W, OHTH MOKET, TOJIBKO [PyOoi cXeMoll 1 OTAeJbHHX YaCTHHX Chy4aeB.

B macce cBoeit puroopnT oOpasyeT KpyIHO36PHUCTHI arrperar 3epeH pexe
JlaeT Xopomo 06pa3oBaHHHE KDHCTAJIJH B (opMe KyOOB.

OueHb 9acTo B ONHCHBAEMOM THIE KU MOMKRHO HaOJo0IaTh HHTEPECHHE
cpacTaHHA KBapIia ¢ KapOoOHaTaMH, BHpaskaoliuecs B 06pa30BaHUU NapalljleibHO
noJocatol TekerypH. llociennsas oGycaapauBaercs YepeoBaHueM CTPYeR BONAHO-
OpO3pauyHoro KBapHa € uojiockaMu 0eJoro HJM SReJTOBATOr0 Kaibmura. [Ipm
BTOM, Oynydn NapaiiielbHE MeHy 00010, OHE OKasHBATCA NapalllelbHEMH
U paCCIaHIeBKe BMEIAOIIUX MOPO.

Yro kacaerca HopsANKa BHIENEHHs MHHEPAJOB, TO OH XOpOLIO yCTaHABJIH-
BaeTed B IjauQax, rae BUAHO, YTO KBapL sABJIsdercsa HanOojee paHHUM MHHEpa-
oM, 00pasyollAM KDYUHO36PHHCTHH arrperar 4acro BHTAHYTHX B OJHOM Ha-
OpaBleBdd 39peH, C XapakTepHOM napkreToBHIEORX erpykrypoil. Kaupnur BH-
TOJIHAET UPOMERYTKH Mea[y 3epHAMH KBapla M 9YacTo 3aMellaeT ero myreM
IPOHUKHOBEHAA TOHKHUX MUJIOK B pa3apolieHHHe 3epHa. UT0 Kacaercsa (aoopuTa,
T0, K4K YKasHBaJoCh BHINE, OH ABNIderca Hambonee mo3jiHEM. Memay mnpodny,
He MeHee XapakTePHHM O00CTOATENBCTBOM JJsd \BTHX RHJ ABIAETCS MNOJHOE OT-
CyTCTBM® B HHX cyabgpuigoB. [lo MomM HabioIeHEAM B BHpPaloTKaX, & TaKiKe
Ha coOpaHHHX MHOW u II. @. KpaCHEKOBHM KOJJIEKIUAX HH B OJHOM
KycKe 8THX LOPOJ He y/lajloch 3a(pUKCHPOBATH Jae TaKOoro BechMa pacopocTpa-
HEHHOT'0 PyIHOT0 MUHepaJa, Kak nupur. 1 B 9ToM oTHOMEHAH He NPaBH aBTOPH ),
YOOMUHAOINUEe O KPYNHHX KpHCTajjlaX NOHPATa, HAXONAIIUXCS B KBapIeBO—
KapOOHATOBHX MuIax ¢.¢awopuroM. OHH, HOBHANMOMY, OyTalT KBapIero—Kap-
GOoHATOBHE $KHIIH, CBs8aHHHEe € HakhkaMm nuabasoB.

2. KBapneBo-xap6oHaT0-D0JEeBOMMNIATOBHEe MHJH C cyabu-
HaM® (DUDHT, XalbKONADHT, TEHHAHTHT).

PaccmaTtpmBaeMoro TtHDna SRUJIE TIPOCTPAHCTBEHHO M I'€HETHYOCKH CBA3aHBE
¢ RaflkaMy JHOpPUTO-INa6a30B. KOTOPHE CEKyT TOJIILY MeTaMOp(UIECKUX CIIAHIIEB
U pyAHHE Tesa. MoHIHOCTH UX He BeJIHKA W WSMELSeTcA caHTuMeTpaMmu. B Tele
Jlaek Ma0as0B OHU 00asyioT CeIKy HIH DACHOJIAraores JECTHAYHO OONEpeK
JlaeK, 00HYHO He BHXOJd 3a WX mpefeds **). C IoABIEHHEM HTUX KUJOK, IOBH-
JIEMOMY, U CBf3aHA HHTEHCHBHAS BKPAIIEHHOCTH CyJIBb(UI0B, NIABHEM oﬁpasom
NUpUTa; KaK B HUX CAMUX, TaK H B Jafikax na0asoB U BMeNAlI#X KBapleBo—
(CePRIIATOBHX CJAHIAX. Maxpocxonnqpcm 3aMeTeH TOJBKO IIMPHT, MOKeT OHTH
HOTOMY, 9YTO B KOJ@YECTBEHHOM OTHOIIGHHM- OH NajleKO IPEBOCXOIUT BCE APYTHe
cyabQUIH, W ¢ APYroif CTOPOHH, 6Iarogapsd KPyHHOCTH OTAEIbAHX €ro KpUETAl-
J0B. Bce ocranbHHe Cysb¢uAH yCTAHOBIEGHE MHOK TOJBKO IOJ MHKDOCKOIOM.
OHu caenyompe: OHPUT, XalbKONUPHAT, TEHHAHTAT H chaepnr.

-Hro -racaercs - MUNBHHX MHUHEPAJOB, TO Kak MOKa3HBaer caMo HasBaHHe
9TUX 00pasoBaHui, 'OHH €OCTOAT HB8 TpPEX OCHOBHHX* MHHEpaJoB: 1) m0JIeBOro

) Jlonvmnﬂcxnu, [1: *M. -Bectiuk BCI‘PT 1933 J\é 6; M. A Y‘con TaM e, ‘cTp. 17
#*) ¥ ¢ o B—Tam e, c1p. 18, %
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mnara, 2) KBapna ¥ 3) KaabOuTa. B KoJndeeTBeHUHX COOTHOICHAAX OHH BapbH- .
pyoT, HO 4Yallle Bcero npeobjanaloIiuM sABJgerca KBapl, HepeAKo Hm04TA Ha-
IeJi0 BHTECHAWINUH co00% OCTaJbHHE MHHEpaJdn. MUKPOCKOUMYECKHe HAOJI0/1e-
HuA IOKas3HBAOT BECHbMa WHTepecHHe WX BaamMooTHomenwa. Orasnbaercs, Hau-
0ojlee paHHUM fABIdAeTcs NOJEBOM, 1mmar, mpeafraBIeHHHI adnOUTOM. 3a HAM
CJIeJIOBaJl  KBapI, OTJOMUBIINMACA B HECKOJIbKO cCraguii, a #WMEHHO B
Bulle Tpex renepamuil. [lepsoit u HamGoJjiee paHdell reHepaluei ABJsAETCA KBApI,
malomui xaparrepHoe crpoenue. OH cjaraer coGoil OCHOBHYH Maccy Hlnn(a B
BH/Ie JIOBOJIbHO BHTSIHYTHX PpAa3IUYHON MIHUPUHH Mojocok. HKpueraminyeckas
ONIHOPOMTHOCTh 9THX 3¢peH CHJIbHO HapylleHa M OpodABjageTcd B TaGJIATIATOM HUX
yracaHmu, npmr4yeM oOpasyoiiasica IIpy SToM OAPKETOBHJHAA CTPYKTypa [aer
BO3MOMKHOCTH IIOJIMETHTD, YTO BCE OT[eJbHHE COCTaBIADIINE JTHX 3€PEeH. TaKmKe
HECKOJIbKO BHTAHYTH B HallpaBjleHUU, NepUOeHIUKYIAPHOM K 00/Ieil BHTAHYTOCTH
10a0coK KBapna. Hepenko 5TH nOJOCKM—3epHa KBapla 3aMeTHO H30LHYTH H,
dgepeiydcb ¢ MONCOHHIMH #Ke MoJocKaMu KapOoHara, o0pasyioT XapaKTepHYIo
I0Ji0CYATYI0O TEKCrypy.

BTopoﬁ reHepamueli, DogBjdoLelica I03Ke ONWCAHHOHM, ABiAercs KBaplI,
BHIIOJHAOIMUA TPOMEKYTKA MeMRAY LO0J0CKaAMU U npnasnﬂmumla JAIb BOJHAC-
10e yracaume, IpaBja, pesko BupakeHHoe. OH obpasyeT pasiaH4HON BeJHYZAHH
8¢pHA, 9acl0 ¢ CHJIbHO 3a3yOpeHHHMH KoHTypaMd. HakoHeI, TpeTes @ HOCJIen-
HAd TeHepalus NOoARJIAeTCA B BUAE MeJKo# cunu, o6pasyiolleil KaeMkd H 0op-
JIOPH BOKPYT 8€peH NpelbAyliux redepanuit. C sroil renepanueil ¥ mosBIIeTCA
TJjaBHAsg Macca CyJabPUIOB.

Bee resepamum kBapma, a Takmke ANBOHT HHTEHCHBHO pas‘efalnres U 3a-
MelaoTes KapOoHATOM THOA TOJIOMHTA, KOTOPHI MPOHUKAET JaJeKo B 3aJb0aHIbl
HEJIOK, IIPOU3BOJA HHTEHCHBHOE M3MEHeHHe BMellaoliell mopoin. Pesko oTiand-
HHJ MHHepaJorn4yeckHil €OCTAB HTUX KWJ, [0 CPABHEHHID C (PIAIOOPHUTOBHME
SRUJIaMM, JlaeT BCe OCHOBaHWA T[OBOPHUTH O NPUHANJNEMRHOCTH TeX M JIPYILEX K
pPa3iIn4YHHM 310XaM 00pasoBaHUA.

3 Dbapuro-kBapmeBo-kKaploHAaTOBHE HKHJH € IaJeHATOM W
chadepraToM. :

JRunm sroro #una BerpeueHH Ha M-Hum 1l (‘anaupcxoro pynﬂmca B Jle-
skageM G60Ky pynHOro tena. MomHocTh HX HesHaddTeJbHa W He NpeRHIIaeT 1/4
MeTpa. I'MaBHHME MuHepanaMd ®1HX JRHJ ABIAOTCA GAPHT, POJOXPOSAT, KBapIl,
challepuT U TalleHuT.

Bapur ofpasyer kpynubie KpHCTaJUIAYECKHe arrperatel 3epeH, B BUE
TablHnd9eK, pacnojlarawiiixcsa TO NapajljlelbHO pacclaHIeBKe, TO IIePHeHAHKY-
JIAPHO eﬁ OrnearbHHe MHAMBUAH 9acTo 3aMeTHO H3orayThl. l[Ber Gennit ¢ roy-
0OBATHM OTTEHKOM. ‘

Pomoxposur rakme BeTpedaercs B BHIE prUHORpHCTaJIJIE‘IGCKI/IX CKOII-
JieHN#, OOHYHO KOHIEHTpHpYylomuxcsa O6Jume K KOHTaKTaM ¢ BMEIIAlOIUMH I10-
p()lIaMK Hepenkxo pasGpocan umaTHAMU cpejid KBapIeBo-0aDPHATOBOII MaccH.

Mukpocronndeckrne HabJilolenasd yYCTaHABIUBAOT HE COBCEM OOLIYHHIA MO-
PANOK BHJeJeHUSA MUJBHHX MuAepasoB. llepBHM BHAeasercsa Oapur, 3a HAM
C/IeiyeT pOJOXPO3AT, KOTOpHl IomBEpraercs BaMeIleHHI0 €O CTOPOHH KBapla.
[locnensnit ovyensr wacro mpoHWKaeT B BHIE TOHKHX RAJIOYEK II0 COAHHOCTR pO-
JOXPO3ATA MJIU 3aHEMAeT LPOMERYTKH MEIRIY ero sepHaMu, npuenocobadsach K
HX KOHTYpaM, WJH, HaKoHeI[, ceyeT ero Kujikamu. B obiiem, scHO JBHUNHO, 9TO
KBapI siech Hazéonee [N03MHUN HPOAYKT I'MApOTepMajbHOrO Ipomecca. + |

Kak yme GHhilo orMeueHo, ¢ DTHMHE JRUJAME BCTpedaloTes CyIb(uiisl B
BUJe [BYX MHEHepaJoB: caJephTa W rajlenura. Kak ToT, Tak ¥ Apyroil mosBJA-
0TCA B KPyOHBIX KpHCTaJIax 10 1 cM Benuqnﬂoﬁ Oda OHH uplzrypo'mBamca K
‘saJibOaHAaM JRHI. " )
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4. KBapneBo-kap60HaTOBHEe KHAJH C KOMOJEKCOM CyJIb(QHUIOB
XapaKTepPHHX AJd PYAHHX TeJ.

JTOT THI OTJIHYAeTCA OT OpeRHAyIIUX Kak IO acColUalnd HaXONALIUXCA
B HeM CyJb(uIOB, TAaK B II0 XapakTepy KapOuHaTa, KOTOPHII npencraBieH 31ech
aukepuToM (?). B K0JIM9E€CTBEHHOM OTHOMEHHU OHU IBJIAIOTCA CAMHMHA PaCHpo-
CTPaHGHHHMU H HEpedKo paccekalT co00ii OpyHeHeBIINWe IMOPOAH, a Takike H
caMi pynHHe Teja. OfHaKo, Bce TH NPOIECCH NPOLULIA 10 Iepuofa OCHOBHOMH
pPacClIaHIOBKH, TaKk KaK IOCIE[HSA Bcerja K HUM IIPHCIIOCO0JAeTCS H HepemKo
llasge cob@paer KBapleBO-KapOOHATOBHE MMUJIKH B HeOOJbOIKe CKIAJ0YKH.

U3 eynpunoB 3mech 3aUKCHPOBAaHH MOYTH BCe MUHepalH, KOTOPHE MH
BCTpEYaeM W B pPyNHHX Tejlax. OCo0eHHO YaCTO BCTPOYAlOTCA U 00pasyloT 3aMeT-
HEle CKOIUIGRHSI TEeHHAHTHT, c(ajepHT, OHPHUT, pesKe XaJbKOOHDUT U TaJeHHT.
Mx xapakrepucrhka HaMH OHJa JaHa BHIIE.

Hopamor BHIENeRHd KUIBHHX MHHepaJoB OOHIYHEI, T. €. HePBHM BHIE-
Jgjcs KBapl, a 3a HHM YysKe IochenoBat aHkepuT. C wBapieMm ¢Bg3aHO OTJIO-
JReHHe, DJIaBHHM 00pasoM, cfajepura, NUPHTA U TEHHAHTHTA; XaJbLKOIUDHT iKe
A IaJIeHAT OTJarajuch B KapOoHaTOBYyI0 Qasy.

Tarnm obpasoM, naa M-Hmit Cajnaupekoit IpyINH XapaRTepHHM BIIeMEHTOM
PyIHEX @oJIell sBJAdeTCs HaJIE4He O60JbMOro KOJHYECTBA PasIHYHHX II0 KOM-
IJIeKCY MHEEpPaJoB KBapleBo-KapO6oHATOBHX Ruj. Bce oHM HaMu CBeNeHH K
YETHPEM OCHOBHHM THOAM, M3 KOTODHX KaMIHN XapaKTepusyercs CB0eoOpasHOM
acconuamueidl MuHepaJoB. Ha ocHOBaHME IpPHBELCHHOM WX XapaKTepHCTHKH
MOKHO JAyMaTb, 4To 1,3 M 4 THNH, HECOMHEHHO, CBA3aHH € mepBoil Haubolee
InpeBHeH (asoii OpyleHEHHs, TOT[a Kak 2 THII OTHOCHTCA K 0oliee MOJIONOHU gase,
I'eHeTHYEeCKH COIpsAMKeHHOIl ¢ mosgBIeHHeM JHOpET-ABaba3oBHX Hopon. llociennne
OT[eJIeHH 0T I'NIAaBHOIO OPY/[eHEHHWS SHAYMTEJbHHM IIPOMEMYTKOM BpeMeHU, B
KOTODHHE YKIaJHBaeTcd NepHol, HHTEHCHBHOI'O UPOsSBIEGHHA TEKTOI'®HEsHCa.

Mectopoxaenne ,JinHza 24 Ypckoro paiona.

Muuepasorndeckass XapaKTepHCTMKa pyA M-HES ,JI@Hsa 2“ naerca HaMmb
OTIeJNBHO B CBA3SH € TeM, YTO DYAH €ro, Kak yBHIHM HHIKe, UMEIOT CBOH Xapak-
TepHHEe 0C006HHOCTH, B 06lIeM HECKOJbKO OTJIMYalomue HX oT pynd M-Huil Cala-
WPCKOII IpyOnH.

MarepuanoM 171 9TOH XapaKTepUCTHKH IOCIYMHJH KepHH OypoBHX CKBA-
JRUH Ne 47 w 48, moJlceKaolIux pyAHoe Tejo Ha IViy6mHe B 50 m 100 M. Besen-
CTBH® TOrO, 4YTO JaHHHE OJTHX CKBamuH (QUKCHAPYIT H3MEHEHHe COCTaBa KaK B
POPU30HTAJBLHOM, TaK ¥ B BEPTHKAJBbHOM HaIpaBlIeHHUsX, J NMPHUBORY ONNHCAHHE
AX IOJHOCTHIO OT TOpOJA BHEAYEro 10 HOpon Jesamero Ooka. OroGpadHEbe
o0pasns s HOJWPOBAHHHX MIAPOB XapakTepusylor coloil rambojee OTHOPOI-
HBE (MEKPOCKOIAYECKHN) PYAH.

CxBaxxuHa Ne 47,

54—55 M. MakpoCKODHYECKH Pyla [JaHHOI0 y4aCTKa Ipe/craBiieHa TOHKO-
BepHUCTONH Maceoil, cynlecTBeRHO cocroAllelt m3 umpura. II. M. OKasHBaeTcai—B
CTPOEHHH PyAnl LUPUHHUMAKT y4dacrtde OUPUT, cHallepHT, TEHHAHTAT U XaJbKOIIHU-
par. B KoauYeCTBEHHOM OTHOIICHHH MNpeoliajaloluM H3 HUX SBIAETCA OIHUDPUT,
82 KOTODHM CJeAYIT IO HHCXOAALled JuHEK cdajJepuTt, TeHHAHTHT X XaJIbKo-
OHUPHT.

[IuprT mpezicraBiieR pas3iAYHOM BeJHYWHH 3epHAMH, II0OYTH Beerga UMeo-
1IMME PesKo BHpasReHHHe bBrejipajibHHe ¢opMH. Bendencrsue o6@iIbHOrO €ro
T0ABJIEHHSA BTH 3epHa dallle BCEero IpyNNAPYTCA B CIUIOIMIHHE YyYaCTKH, IIOA-
BeprapMuecs 3HAYUTEJBLHOMY S3aMeIIeHA €O CTOPOHH cdateputa. B pesyabrare
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9TOT'0 IpoIecca MOJNYyYaloTCsd CKeJeTHHe CTPYKTypH. Bee apyrue cyabduanr
NPOU3BOAAT Ha HEro BechbMa cjaloe BosmelicTsue. Hpome eOIOIIHHX IOJEH,
DAPHAT 0YE€Hb YacTo NOABJIAETCd W B BHUIE OJMHOYHHX KPHCETAIIOB, pasdpocaH-
HHX B Macce HepyIHOro MuHepaia U c(aieputa. [lociefHUd o OTHOIIEHW K
OUPHATY BaHUMaeT MONYHHENHOE IOJIOJKeHAe U B BHA® HEDDaBUIbHOH (opMH
arrperaTa MeJIKHX 3¢peH (KOTODHEe BHABIAWTCA mocie Tpabiennsa KMn O,) samoi-
HA6T TPOMeRYTKU MesRLy 3epHaMH IIHPUTA.

aTeHcuBHO 3aMelasd IHPHUT, KaK YKAaSHBAJIOCH BHIIe, cpallepur, B CBOIO
o9epenb, MOJABepraeTcs 3aMETHOMY B3aMeIeHHi CO CTOPOHH TeHHaHTHTa. BaauMo-
OTHOIIeHH#H MHOCJeIHEero ¢ XaJbKOOUPUTOM He SICHH. B 0HOM ciydae OH 3aMeTHO
pas‘emaercs XaJbKOOUPHTOM, B -APYyIOM [4eT TOHKUE KAEMKHE IO HOCIe/HeMY.
Berpegaercss B 8aMeTHOM KoJIMYecTBE W OOHYHO B BHJE HEOPaBHIBHON (DOPMbL
3epeH. XaTbKOOWPHT IIOYTH Beerja HAXONUTCS B acConpalldd ¢ TEHHAHTUTOM H
nofBiusdercs B miaude B BecbMa HeSHa4YHTeNbHOM KosindecrBe. Kro 3epHa O4YeHb
4JacTo MMEKT pas‘eleHHHE W HelpaBUJAbHHe fopMH. sRUIRHHN MyHepald HOpex-
craBilieH 0apuTOM.

58—59 M. MukpockonHmYeckdm pyna MaHHOIO yd9acTKa HMeeT TeMHOCEpHIi
1BeT, BCIEICTBHE pasBUTHA 3[ech casepurta. llmpur nodsiaerca OTASIbHEMU
yyacTkaMd ¥ mosiockamu. II. M. pyZa mpemcraBieHa MHUDHUTOM, C(paJepuToM, TeH-
HAHTHTOM, XaJBKOIIMPATOM, KOBEJVIMHOM W XalbK03UHOM. [3 DDOTHBOMOJICIRHOCTH
OpeAHAymeMy HLInQy 3aech npeoGiagaioiiaM CyJbQUIOM sBIdeTcs caiepur,
3a HUM CJlefiyeT MHPHT, & BCE OCTAJbRHE INMOABJIANTCA, OPUMEPHO, B DaBHBEIX
BeCbMa HE3HAYHUTeJBHHX KOJIHYeCTBax.

60—62 m. MaccuBHas cCymecTBeHHO NHPHUTOBadA pyHda € 049eHb HesHa4Hd-
TEJbHON MNpAMeChbI0 HEPYNHHIX MHHEpPadoB. DB oT/eJBHHX yJACTRaX 3aMeTHH
CKOILIeHUA Xaibkomwmpura. [I. M. pyaHHe MEHepadsl Mmjdpa OpeICTaBICHH
npeobyanalo muM IUPUTOM, cpalepaToM, XaJdbKODUPHTOM, aPCEHONUPHUTOM M BTO-
PUYHHMHE- KOBEJUINHOM U XaJbKO3HHOM.

IImpur BHOONHAET co6ofl TiIaBHYI Maccy ILIH(a B Bue OTHEJIbHHX SBIe-
PaJbHBIX 3€peH M CIVIOMIHEX arrperaTHHX ckomienuit. IlogBepraercs 3aMeTHOMY
3aMeIUeHVI0 CO CTOPOHH CajlepHTa U Xadbkondpura. [lours Bo Beex ciyHaax
CONPHKOCHOBEHHS €r'0 C apCeHOOHPHUTOM OH KOPPOJHDYeT 3epHa MOCJelHero.

TagaM o6pasoM, apeceHONHpPUT II0 BPEeMEHH CBOErO BHIIEJNEHHSA fABIETCs
Hambojiee paHHAM MHHepaJoM. O4eHb pONOK: B IWin(e MOAHO HACIATATH BCEI'O
He Oojiee JecATKa 3epeH. Bece oEm HMeWT pPE3KO BHpPAaMEeHHHE 9BrelpaJIbHHE
(opMu. Hpmeraningeckue I'DaHU CINIAMKEHH DHUDPHTOM. :

Ccpaepur 1mo cBoeMy KoJNMYECTBY 3aHAMAET BTOPOE MEETO LOCTe NUPHUTA.
Ero B3amMoOTHOIIeHHS ¢ IMOCTEAHUM Te sKe, 9TO W B OpelbaylneM miade.
[lonBepraercsa saMeTHOMY 3aMeN[eHAI0 €O CTOPOHH KuBe/JIMHA H XaJbKONHPNTA.

XaJpKONUPHT B BHUIE HENPaBUJIbHOH (OPMH 3eped W MRUJOK BHIIOJHAET
OPOMERYTKM MemR1y 3epHaMu mnupHra. UHoraa savemaer cgajiepir #, B CBOIO
oJepesib, BaMellaeTcss KOBEJIMHOM. SaMelleHHe NOocTeAHHM OOHYHO HAaYAHAeTCH
¢ KpaeB OTHeJIbBHX 3epeH U IIPOHUKAeT HocTeleHHO BEYTDPb, NOJHOCTHIO BHIOJHAA
nepBUYHHE MUHEpPaJH. : :

63—64 M. CymecTBeHHO IIWHKOBas pyJa, ¢ OTJAEJAbHHEME IBPUTO-XaBbKOIIM-
puToBHMHE DojlockaMu. [Jox Mmkpockomom (wrempyloTes chaenylomiue pyIHEE
MHAHepaJH: OUpAT, C(ajepur, rajleHur, TEHHAHTHT, XaJbKOIUPHT, OOPHHT,
ApCeHONMPUT M BTOPUYHHE—KOBEJNIMH H JuMoHHT. [IpeodnanaomiuM w3 HHAX
- ABJieTCA UUPHUT, XapaKkTep W B3aUMOOTHOLIEHUSA KOTOPOT'0 ¢ ApyUME MAHEepajiaMu
aHAJOTMYHH npexnaymuMm ImaadaM. Koerme B sepHaX mHpHTa BCTpEYaloTCA
MeJKHe BKJIOYEHHd XaJbKONAPHTA, TeHHAHTUTa I rajieHuta. Cdajepur ofHYeH
B acconpandd C NHPHUTOM, KOTOPHY OH ycuieHHO 3aMeniaer. Hepemko ¢ HEM
ACCOMUEPYIOT XaJbKOIMPHET W TeHHAHTAT. B mumdge oH serpedaercd B hopme
CONIOMHHX Mace, 'MOABepraiIiuXxcsd HHTeHCHBHOMY 3aMeIIEHHI0 €O CTOPOHH
KOBeJIMHA, DeKe-TeHHAHTHATA. XaJbKOOHDPAT NPUCYTCTBYET B IOBOJBHO 3aMETHOM
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KOJINYeCTBe H, KaK YK€ yKasHBaloch, 3aMellaeT co6oil MHPHT, ¢ o6pasoBaHmeM
PacKpOIIEHHHX CTPYBTyDP, a Takke clajepar u TenHapTar. CaM noxBepraercs
HHTEHCHBHOMY 3aMeIeHUI0 €O CTOPOHH KOBEIJIPHA M pACCeKaeTCd RUNKaMi
Gosiee MO3THET0 GopHma TenHaBRTUT 4Yallle Bcero acCOmMUUPYET C XaJbKOOUPATOM
n cpaiepuroM. Co CTOPOHH KOBeJJWHA MOABEPraeTcs cJaloMy 3aMelIeHHUo.
lFanennt BerpedeH B waude B BUIe MeNKHX 3epHHINEK, pasOpocaHHHX B Macce
HepyIHOI'0o MuHepala U cajepura. Ero B3auMooTHOLIEHAA ¢ GOPHUTOM B AAHHOM
minde He ycraBaBiuBalTeA. BepoArTHee Bcero, GOPHHT ABJsAETCA CynepreHHEM
mnHepadoM.  HosngdectBo ero B Limude He3HAUMTENbHO. ACCONUHPYET OH MOYTH
HCKJOYUTEIbHO C XaJbKONHPHBTOM, KOTOPHIl paccekaer B BUME JKUJIOK, MOJIBEp-
ragch HHOI'ZIa 3aMeIIeHHI0O CO CTOPOHH KoBejauna. [locnenuuit mombsyeres
38aMETHHIM DasBHTHEM B HLIU(e H 4Yalle BCero 3aMen(aer chaJiepUT ¥ XaJbKOIH-
PHT, peme-TeHHAHTHT ® OopHHT. OOHYHO OH HOABJIAeTCA € KPaeB OTHENbHHX
3epeH, HJM MpOHUKaeT 0 TpelluHKaM COANHOCTH, WM, HaKOHEI, OXBATHBAA
AX W OPOHHKAA BHYTPb, MOYTH HaIleJio ero aaMeniaer. JluMonar Janle wosgBisA-
eTcs C KOBEJJIMHOM, 3aMellasd ero, ¢ o6pasoBaHHEM IIPH BTOM KOJJ0POPMHHIX
CTPYKTY .

63—76 m. [luputoBH#l nECOK.

76,56—77 ™. CymecTBeHHO cepHD-KojdenaHHas pyna. II. M. pynHHe MuHe-
paJibl [OpeicTaBleHH OHUDPUTCM, cgajJeprToM, XaJbKONMHPUTOM M KOBEJUIRRUM.
[Tpec6anaomuM U3 HAX dBJIgeTesd NUPUT. B pesko MoAYnHEHHOM OTHOMICHAHWH
HaXonuTcsd XaJbKONHPKT, YCHJEHHO 3aMellabIluiics KoBeJuinHOM. Bee ocralbHLIe
MHHEepa/ib BCTPeYeHH B HECKOJbKAX 3epHaXx.

85 M. CepunmToBH# echaHel, CHIBbHO opyHAeHeBIIuil. [lpeoGraganuiaM
MHHEePaJIOM [UIM(pa ABJdercd nupur. B 3aMeTHOM KoJudecTBe MOABISETC TEH-
HauteT. Cdasepur BeTpedeH B HECKOJbKHX 3epHaXx. B mumde Habaonaercs
pacrapaHne pYIHHX MHHEpaJoB II0 MJOCKOCTAM cJaHneBatoctd. OTiedbHLE
3epHa OpeBpallleHH B JIMH309KH, 9acCTO PE3KO Cpes3anTcs | T. II.

86—87 M. CepunuToBHl cnaHen, NHpUTA3ApOoBaHHKY. Emle pesue BHpasKeH bl
SBJIGHNA MepeTHpaHus PyNHHX MHHEDaJoOB (OHBPHT).

CkBaxkuHa Ne 48

81,10 m. PynaniMu MuHepanaMd Iuauda SBISOTCA: UTUPUT, edasepur,
XaJbKONHPAT, TEHHAHTHT, KOBEJUIHH M JUAMOHHUT. B3amMOOTHOIIEHHWS HX TaKOBH
sRe, 4T0 ¥ B mande 47/63—64 M. Kosemsiun u 3nech ycHJIeHHO 3aMemiaer cgalie-
pur. XaJbKONHDHTA M TeHHaHTHTa o0YeHb MaJo. IIpeob6iamaomuMB ABAA0TCS
OUDAT ® cdajepur, KOTODHe HAXOHATCA B mOuIApe, NPHMEPHO, B PABHHX
KOJI1 98CTBaX. . /

83,10 m. [loBepxHOCTH MOJAWPOBaBHOr0 MmUIH(pa pesko MOAYEPKUEAET MoJoc-
4aTOCTh pyIH, O6iaromaps 4YepefoBaHHI0 6ojiee TeMHHX (CylIecTBeHHO'cdajepu-
TOBHX) I10JIOC € CBeTJHMH. Boo0lle ke, MaKPOCKOIIEYECKA pyla OpeICcTaBlIdercs .
cepHoKoJa9enauHol. II. M. ycraHOBJeHH THDHT, cdajepuT, TeHHAHTUT, XalbKO-
OEPAT, apCCHONMPHT, T'ajIeHHT.

Ha6x1onaeMee MakpoCKOOWYeCKH IOJOCKH BeAyT ceOd DPesKo OTITHYHO.
TemHHe 1I0J0CH 0GHYHO DPEJCTAB/JACHH BCeMH MPHepaJaMu Huinga, sa HCKI0Ye-
HHeM TeHHaHTHTa. IIpeoGiajamwInnM MUHEpAJOM 3THX HOJOC sABidercsd-cdaiepur,
KOTOPHE B BEAe HeNPaBHIbHON (OPMH CKOIVIEHAH TECHO CPACTAaeTCs C rajeHUuToM,
IONBEPTasch 3aMeTHOMY 3aMeIIeHHI0 cO GTOPOHH MOCJIeHero. XapaKTepHO; UTO
ApPCeHOUMPHT HCKIIOYHUTENbHO IPHYpPOYeH K HTHEM II0JOCKaM, HaX0oAdChb—ceileloBa-
TeJbHO-9alle Beero B accomuanun co chasepuroM (pur. 11). Dopma ero Kpueral-
JIoB poMOmueckas, I'paHA Xopomio o6pasoBaHH. HKoe-I'lle Berpedyaerca HHEpaMy-
TalRHHE # npusuamqecnnﬁ o6amk. CdajepAT HHOrJa 3aMeTHO BHEAPAeT¢A B
ero KPHCTaJNIH B pas‘ellaeT HX.

Pesroro nepexoma or TeMHHX mOJIOC K CBeTJIHM He HaGromaercs. lIpaBia,
KOJIHYECTBEHHB® COOTHOIIGHHA MUHEepaJloB MEHAKTCA, W B CBATJHX I[I0JIOCKaX
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TpeoblaNalonAM CTAHOBUTCA NMPHUT, & He cgayepur. XapakTepHHM ke 00eT0oa-
TeJBCTBOM SABJSAETCS Pe3akoe HCUYe3HOBEHHe apceHonupuTa M rajenara. Haobopor
NO0ABJATCA TEHHAHTHT R 60JBIIOE KOJEYecIBO XalbKOUMPUTA.

84,15 M. Pynnmmnm mmuepanamm mauda aBidlTes apCeHOUHPUT, NHPHT,
chaliepaT, TeHHAHTHET, XaJbKONUPHT, FajleBUT, COPHAT U KOBEJJIHH.

Ilnud pasduBaercd Ha IBe PE3KO OTJEYHHE [0 COCTABY JaCTH, U3 KOTOPHX

Han6oJbImas [0 INHpPUHE COCTONT H3 mnpec6Granaiero nupura u cpajlepura.
OHE DoABIATCA B DaBHHX KojJHyecTBax. B MmMoAYnHAeHHOM OTHOMIGHAM K HAM
HaXOIATCH TAJeHHT, apCeHONHPUT W XaJbKONHPHT.
; Bropas monoBuHa muEa CymIeCTBEHHO MpPOJCTABJEHA THPUTOM, XaJbKO-
IEPHUTOM, TeHHAHTHTOM W B HesdaYuTeJbHOM KojmdecrBe cgaireparoM. [ToaBid-
10TC HOBHE MHEHEpaJH, KOTOPHE OTCYTCTBYIOT B mepBoi moinBEHe miauda, &
UMEHHO—OODHHAT W KOBeJJHH. XaJbKONWPHT B BHIE KPYNHHEIX 36PEH aCCOIUAPYET
€ NUPUTOM M TeHHaHTHTOM, KOTOpHE OH yCHJeHHo 3aMellaer. B cBoi odepenn
XaJNhbKCMUPUT 3aMemaeTcsd GOPHNTOM, OOABNAOIIAMES B BHIE OTOPOYGR H RUJIO-
YeK B ero 3epHax. SaMelleHHe KOBEJIMHOM cj1a6o BEIpaskeHo.

84,25 m. B coeraB pynH HaHHOr0 ydYacTKa BX0IAT OUDPHT, APCEHONHPHUT,
canepur, XaJbKONUPHAT, I'ANEHAT, TEHHAHTAT W BTOPUYHHE—KOBEILIHH, XAJIbKO-
8AH M JHAMOHMAT. XapaKTepHOH 0CO0eHHOCTHIO IMIH(a ABIAETCS MOYTH OMUHAKO-
BO© KOJIXYECTBEHHOE COOTHOMEHHe HUpPHUTa U cdasepura. Kpome Toro, saMedaerca
096eHb HHTEHCHBHO® 3aMellleHHe cdalepuTa KOBeJJIPHOM, npuueM (ukcHpyeTcH
IPEYPOIEHHOCTH KOBEJIMHA K YYaCTKAaM, PAé MPOXOAAT MeJkiue TPemuHKE. 3a-
MellleHHe 4Yalle BCero HauMHAaeTes € NOSBJIEHWS XalpKO3WHA, B BHW/IE Y3KOH NO-
JIOCKH, KOTODHH 3aTeM 3aMeINaeTcs KOBeJUIMHOM, a mociemHdit suMonnrom. He-
pelKo canepuT HENOCPEICTBEHHO 3aMeniaeTcs KOBEJJIHHOM.

84,5 m. Makpockonnueckn cpenm ofuie#i CyHIECTBEHHO NHPUTOBOL MAaCCH
BHJIENSIOTCA XaJbKONUPHTOBHe ydacTky. [I. M. mociefHne €oeroaT us mpeotiia-
JAWIIEr0 XaJbKONHADATA, OWPUTA B B HOAYMHEHHOM OTHOLIGHHH cQajepura B
BTOPUYHBHX—KOBeJJInRA 1 GopHHTA (?). B3BauMOOTHOIIEHHST BCEX 3THX MUHEpPaloB
OORIYHH.

Bropas wacre, mnua cocront ®m3 mpeoGiagaoimiero cgalepura, KOTOPHH
o0pasyeT kKak GH OCHOBHYI0O Maccy, Cpeid KOTOpPo# HaXoIsaTesd OTHebHEE 3epHa
¥ YY4CTKH Ouputa. XapaKkTepHO 00pa30BaHUe CKEJIETHHX CIPYKTyp.

87,6 M. OrinuuTeNbHON O0COGEHHOCTBI0 PYUH INAHHONO ydacTKa SABIACTCI
3HAYHTEJbHOE DasBUTHe cajepuTa W rajleHAT4, KOTOPHE 00pasyor TecHHe Cpa-
craHusl. XaJbRKONUDHT, NUPHAT W apCEHONMHWPHT ABIALTCS I0AYWHEHHHIMHA MUHe-
pajiaMu. \ :

87,7 m. Illnud apajormyen Upe/IBAYIIEM 00 KOMIJIEKCY MHUHEPaJoB, HO
KONWYeCTBeHHLe WX B3aWMOOTHOIeHUA napyrue. [iaBHyio poab Hrpawt 3[1ech
chanepur u nupur. B Gosee 3aMETHOM KOJIMYeCTBE NO:ABIAETCA apCEHOUHPHT U,
Hao60poT, XaJbKOOUPAT M 0COOEHHO TaJleHAT MIPalT HOAYMHEHHYIO POIb.

89 M. Pyna m maxopammecs B Hell MUHepaJhl aHAJOTHIHH IIPeIBILY IIEMY-

97 m. Makpockonudecku INIOTHas CepHOKOJNYeldHHAs pyma. II. M. yera-
HOBJIGHH Clelylline MAHepalH: OAPAT, CQHalepdT, 4DCOHONUPHUT, TeHHAHTHT
XaJbKOMMUPUT, XaJibKOSHH, KOBEJIWH M JuMoHur. IaBuas Mmacca 1tiiudga BHDOON-
HeHa arrperaroM sepeH nupura. Bce ocralbHHE MEHEpalbl BCTPEYeHH B HE3HA-
YHTOJbHHX KOJIHYecTBaX U BHIIOJMHAKT IIPOMOMRYTKU' MERNY 3epHaAMH OHAPUTE.
Cdanepur o6napykeH B BUJle ONHOTO 3€pHA, HaXOMSUIErocs B acCoHalUH ©
XaJbronapuTOoM. llociennuil, HaXoAAGb B acCOMUANUM ¢ TeHHAHTHTOM, MOIBEP-
raercsd BMECTe ¢ HAM B3aMEUIPHMI0 CO CTOPOHH XalbKOSHHA, KOTOPHH O0OHTHO
¢e4er UX TI'yCToji Cerblo JREJOK, YaCTO BHXONAMUX B3 OLHOH TOYKH; Pere 0Od-
BIFETCA € KpaeB. XalbKo3WH BHTECHAETCA KOBENJIUHOM, a MOCIeNHAH JHAMOHH-
ToM. B o0mieM, HaMedaerca cieayolnuil maparedeTddeckuil pdA;l: XalXbKOIHPHT,
XalbKO3HH—KOBEJJIAH—IUIMOHT.
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108 m. [ILiad asajormded mpeinAylieMy X OTIRYAETCS OT HEro IIOJHHM
OTCYTCTBHEM XaJbKONWDHTA H NOBRINEHHHM coflepsanmeM Oneryaod pyan. Cda-
JAEPAT 3a(PUKCUPOBAH B BHJIe HECKOJBKAX 3€peH. :

125 m. CymecTBeHRO CepHOKOJNYe/laHHas pyla [0 CPaBHEHHIO € OpeJLIy-
MUMH [IAQaMA OTIHYaeTCs 3aMeTHHM colepikaHueM cgajeputa U apCeHONH-
pura. XaJbKONHPUT OTCYTCTBYET.

127 m. CepumuToBHI CilaHel Jeskadero (oka B 3HAYUTEJLHOH Mepe HUpPH-
TH3upOosuHBHHA. OueHb peAKo BcTpeualTcs MeJKue 3€pHa C(haliepuTa.

Ha ocHOBAHWE BHIIENPUBENEHHOI0 OOHCAHUS KEepHOB OYyDOBHIX CRBAMHE
MORHO Cjles1aTh HEKOTOpHe 0000Imaomue BHBONH. [lpesne Bero MAKPOCKONHA-
9eCKOe l3y9eHHe pyJ [OOKasajlo, YTO B CTPOGHUM DPYAHOrO TeJla OPUHUMANT
ydacrue cseaylollae MEHEDaldH: apCeHONMpHAT, NHPAT, CepPUOAT, Oapat, chame-
DUT, TeHHAUTUT, XAJBKONAPAT, [AJEHUT ¥ BTOPAYHHE—OODHUT, XaJbKO3HH, KO-
BeJIMH U JuMOHMT. [lopanok BHAelneHus orTBegaer ux Nepednmcnennio. Como-
CTaBiAs NaHHHR KOMIUIEKC MWHEpaJloB ¢ MUAepaJbHHM cocTaBoM pya Cajaup-
CKOI 1pynnH M-HHM, MH HaXOIMM SHAYHTEJbHOE HX CXOACTBO. UTIHIUTEID-
HUH 0cu0eHHOCTBI0 M-HuS ,JIMHSH 2“ gBuderes JmIup Npeofilazawinasd podab
NAPATa CpelHd HPOYHX CYJb(QHIOB, a TaKme IOABIeHHe HEKOTOPHX MUHEPaJoB,
He XapaKTepPHHX 1id M-HA# Canampekoil rpymnH (apceHonmpar, 6opaut). Takas
00pasuM, IO XapakTepy Opy[eHeHHs NaHHOe M-HHE COBEPIIEHHO ONHOTHIIHO €
Cananpcrum.

TmarenbHHA POECMOTP NOAHPOBAHHHX INNH(OB CKB. N 47 H 48 MOKasHl-
BaeT, 9T0 MUHEDAJIBHHU COCTAB pPyHOrO Tejla HENOCTOSHEH Kak IO BePTHKAJH, -
Tak B B TOPH3OHTANbHOM HanpapieHmu. [lo NaHHHM CKBamHUHE M 47, Kak Mbl yiKe
BEJIeJID BHIUe, ONpefeieHAHM 00pasoM (UKCHpyeTcs, 9To cpajlepuT coCpeaoTo-
9eH B BHcAYeM OOKy pyAHoro tesa. Haummes, mpmMepHO, OT 54 10 65 M OO
HaKJIOHY CKBaMHHH, Ipeobiafalol@ME MAHepaJaMd pPyAH SABIAKTCA NEPHT H
casepur, npadeM IOCIeIHUH 9acTo BHTECH:eT CO00H NHPUT. DTa XapaKTepHas
0COGEHHOCTH PY/IHOT'O Tenla GHJa BHABIGHA M XUMHYECKAME aHajusaMd *). Hy#HO
OTMOTHTb, YTO JIaHHHE XHMaHAJH30B N0 CKB. 47 XapaKTepH3ylT €00010 Y4aCTOK,
I'le HpOIeCCH OKHCJEHNs HI'pAloT BeCbMa 3aMeTHYI DOJIb, B CBASH C 4eM IpO-
MEeHTHOe COJepiKaHUe MEeTaJIoB, B YaCTHOCTH IWHKAa, KOHEYHO, He OTpakaer
co00#1 MEePBEYHOTO MUHEPAJBHOI'0 COCTaBa MAHHOI'O TOPUSORTA DPYIHOI0 M-HEI.
llpu onmcaumm 9TOro oTpe3Ka CKBAMHHH, y#e YKa3HBAJOCh, UYTO NUHKOBag
O0OMaHKa BO MHOTHX CJydasX NOJHOCTHI 3aMellaeTcd KOBEJJIHHOM HJIH XajbKo-
3uHOM. HKeTecTBeHHO, Takad MEHEpaJOrHmuyecKas 0GCTAHOBKA CBH/ETOJBLCTBYeT O
TOM, 9UTO NPOIEHTHOe COoNep:RaHHe NUHKA B DEPBHYHHX DyIax HOJMHO ITOBHCHU-
TBCA 8a CYET CHHIKEHHSA NDPOIEHTA MeJIH.

Opu nanpHeHIMeM ABUMKEHUH K JieswadeMy OOKY ccalepuT H0BOJIBHO PE3KO
yerynoaer Mecro OHPHTY B ero oOHYHHM COYTHHKAM—XaJbKONHPHTY U TeHHAH-
TATY, KOTOpLIe MOJydYalT 3/lech 6ojiee 3aMeTHoe DasBUTHE.

asane GypoBolf ckBasRHHE Ne 48 B 0CHOBHOM IOBTODSIT # MOJTBEPARASIOT,
IPUMEpHO, Ty ke KapTuHy. BropmuHHe MuHepaJH (KOBeJIHMH, XajJbKO3UH) B
8/leCb UT'DAIOT BHAYKTEJBHYIO DOJb B 3aMemeHWH cdajeprra. VIHTepecHO OTMe-
TATH, YTO [O [J4HHHM O5TOH CKBakUHH OOPEJeJIeHHHM 00pasoM (PHKCUDPYeTCA
NoABJICHAE 3aMeTHOI'0 KOJIHYeCTBa Cgalsieputa W B JleskadeM OOKy pyaAHOro Teja,
9T0 Kak OYyATO IOATBODPIRAAETCA B XHMAHAIU3aMH BTUX DYyJ, HOKashiBalMAMU
BHICOKHH NPOIEHT coflep:kaHUI IuHKA. IlpoMe sTOro M rajieBUT CTaHOBHTCA 60-
Jiee YacTHM MHHEpaJioM, 4eM B pYIaX CKBa:RUHH N 47.

Tarkum oOpasom, saMeyae1Csl 9€TKO BHpaReHHAd TeHNEHIHS YyBeJHYCHHT
cofepskanus chanepuTa W rajeHuTa ¢ ayOmHOU. Y9IuTHBAsg e OPH ITOM, 4YTO
HHUJIbHEMA MHHEDAaJOM PYAHOIO Tela ABIAETCA HCKIOYHATENLHO (GapAT—XIapak-
TepPHBI1 MmHEpaNX /Jid BepXHUX 30H OpyNeHeHHdA, HYMHO AyMaTb, YTO HHUKE

¥ Jlomymuncknit . M. — Beecrank 3CI'RPT Ne 6, 1933 r.
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PasBeJJaHEHX K HacToAllleMy MOMEHTY TOPHBOHTOB, 0 KpaiiHell Mepe, B mpene-
Jax B30HH, Ife Ipeo6jajalildM DasBHTHEM :B KauecTBe JKMJBHOTO MAHEpPAJIS
6yner ABNATHCA OapET, MOMKRHO BCTPETHTEH < YYACTKU CEDHOKONYENAHHOH pyAH
C 3aMeTHHM CoJep:kaHWEeM B HUX THWHKA W CBUHIA.

IV. Texkctypnl pya.

Pynu CalaupckEx unodmMeTajuinyecKux M-HWH MoryTr GhiTh pashellenh Ha
ABa OCHOBBHX THDA&: 1) ,CHJOMEBHEe“ W 2) ,BKpPalVIeHHHE“, OpUYeM TEPMUH
»CINIOITHHE® OpPUMeHseTed 8lech YCJIOBHO, Tak Kak KOJIMYECTBO Beerjpa Npucyr-
CTBYIOMIBX B HUX RHUJIBHHX MHHEPAJ0B B 0YeHb PEIAKHX COydasAX CHOyCKaercsa 1o
15—20°/0; 0OGHYHO #Ke BTOT NPOMEHT I'0pa3mo BHIIe ykadaHHO! IE(QpH. K atomy
THIIy OTHOCATCA DYAHH Teja, Kak TakoBHe, BceXx M-Huit Cazjampa. Ho ioboe
PyIHCe TeJ0 M-HHS BCerJa CONPOBOKAaeTcs 30HON MMNPEHBATHH, I'le PYABHE
MEHepaJIH HaXOAATCA B pACHHIJIGHHOM COCTOSHUH Ccpejld BMEHNIAIOIHUX MOpPOA.,
Pyns namEoro Tnna MOryT GHTH OTHECEHH K ,,BKpallleHHEKAM®.

Kak ,conommne“ Tak u ,BKpanyeRBHe* pyaH (¢ur. 12) o6naganT TOHKO-
86PHUCTHIM CTDOEHMEM M II0 CBOEMY COCTaBYy IIPENCTABAAIT BeCbMa HEOMHODOI-
HyI0 CMeCh 3epeH DasJHYHHX MHHEepajloB. MaKpoCKOMHYECKH HOYTH Beeraa
OpocaeTcsl B Iiasa XapakTepHasd AJsA GojbMuHCTBAa M HEN mojiocaTad TEKCTYpa
pyn. Hocnennsa BHBHBAETCsA YepeloBaBHEM 110J10C PasiHYHON0 MHAHEDaJOIrLIe-
CKOT'0 COCTaBa, €CTECTB¢HHO BHBHBAOIIEro W PasiWdHyl uX okpacky. Makpo-
CKONMYECK#e JRe HaOJII0ACHHA MAAT BO3MOMKRHOCTEL BHAENWTH HECKOJABKO THIIOB
ooJlocaTHX pPYyH. :

1. [lonocaTHe pyan, NOJOCYATOCTH KOTOPHX 06YCH0BICHA YepelROoBAHHEM
I0JI0COK, CYIIECTBEHHO COCTOSIIAX H3 KHUIbHHX MUHEPANOB (TJIABHHM 00pasoM,
0apuTta), W MOJI0C, NpeJcTaBIeHHNX NpeobiaanuiuM chalepaToM B HeGOIbuok
OPHEMECHI0 APYIUX CyJb(HJOB.

2. IlonocaTHe pyAb, TOJOCYATOCTH KOTOPHX 00ycJOBIeHA UepeIOBaHUEM
[0JI0C, COCTOAINMX M3 NMHPUTA, XaJbKONUPUTA W TEHHAHTUTA C IOJOCKAME, MAHE-
pajlaMl KOTODHX sApRJdAl1cA: cdajleput, apCeHOUHPUT, TAJeHUT U HE3HAYATENb-
Hasd OpuMech DHPHTA ¥ XaJbKonmpura (¢mr. 19) (M-HEe ,JInH3A 2%).

3. llomocathie pyIAH, NON®EYATOCTH KOTOPHX 00yciioBJieHA YepeIOBAHUOM
HOJIOCOK, CYIECTBEHHO COCTOAIIMX u3 callepuTa, U II0JOCOK, MPEJCTaBIeBHLX
TeCHHM CpacTaHHeM IajleHHTa, XaJbKONHPHUTA M TeHHAHTUTA. :

4. Hawomen, pynH, B KOTOPHX (EKCHpyeTCd uepeloBaHHE CYIIECTBEHHO
I PUATO-XaJbKOINAPUTOBHX HOJOC C IOJOCKAMU OCTalbHHX CynbpEIoB (¢Er. 20).

Kpome 5THX OCHOBHHX THOOB NOJIOCIATHX PYI, MOKHO MUKPOCKONHYECKH
YCTaHOBHUTBH eIlle pPAJ II0JNIOCATHX pPYyJd, KOTOPHE OOJ MHKDOCKOIIOM He HMeioT
Pe3K0 BHPaMKeHHOI'0 cocTaBa, & OPEJCTABJEGHH ONHHM H TeM e KOMIIeKCOM
MUHEpAJIOB, HO € 3aMeTHHM IIpeclialaHneM OIHOIO W3 HUX B COOTBETCTBYOINUX
I0JIOCKAX. :
: [Inpura BabiolaeMHX MOJOCOK BapbUPYeT B SaMETHHX .Ipefedax, HO
Jalle BCero OHU msMepdAwTesd MuaguMerpamu. [lojlockwm, pacmosarasch B 00LIEM
napaJieJibHO ApPyr Apyry, 9acTo TAHYTCA Ha [ICBOJILHO 3HAYATENBHOE PACCTOdA-
HHe 0Oe3 3aMeTHOr0 BHK/IMHABaHHA. Heperko Takike OHH MMET XapakTep JIUH-
80YeK, BHEKJHHHUBAOIIUXCSI KaK [0 IpOCTUPAHHI, TAk H . 110 DajeHAL. Pemke
Ha0awaanTed ABJeHHA MNIOUYATOCTH, KOI/lAa STH MOJIOCKH OKAasHBAIOTCA COTHY-
THIME B MEJKHE CKJIal0YKH, WHOTA € DAasOPBAHHHMY KDHJbAMH. %

lFenesne TONBKO YTO ONHCAHHHIX IOJIOCYATHX TEKCTYp SIBJSETCA H0BOJIBHO
CIORHHM M IS cBoero o0‘AcCHeHHs Tpebyer 6ojiee NeTajJbHOr0 H3y4YOHHS reoso-
PAYECKOl 0OCTAHORKM M CTpoeHVaA DYAHHX 3anesmeit. [losToMy, He 3aJaBadCh
Oeaplo HaTh 9eTKoe ¥ BHOOJHEe 000CHOBaHHOE ero pelleHHe, MOKHO BHCKa3aTh:
JHUIb HEKOTOPHE, BeChbMa BEPOSATHHE IIPeAIOJIOKEeHH.

O6pamasce o AaHHOMY BOODPOCY K JIATepaType, HO0JI3KeH 3aMETATh, 4T B
Hell MHe He yJaajech HOYepNHYTH J[0OCTATGYHOr0 Marepwalna, KOTODHH MORHe
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OBHa0 OH B TON MAM HHOM CTelleHH UPHMEeHATb K o0‘dcHeHHI0 HalawaaeMoit
nonocuatocra B Canampckux pynax. Kak M3BecTHO, 10 BOmpoCYy reHesnca II0-
JocYarHX pyJ KOJYeNAHHCTHX M-HE#i Ypana nMeercs cuemaaibHas pa6ora
E. E. BaxapoBa®*), rie npaynHaM o0pasoBaHHS MOMOGHHX CTPYKTYD yIeJeHO
aHauuTeNbHOe BREMaHuWe. OJHako, OpHBoAHEMHE UM 06‘SICHeHAT HE MOTYT GHTH
HaMy 3adMCTBOBAHH, TaK KaK OHH CBOAATCI K pasbopy ABJIeHUI, NPOHCXOAAILAZ
B nponecce AudpQepeHnEanun pyAHOro pacniaasa. Kpome 8Toro, Iias HEKOTOPHX
M-Euft Ypada (CoiMOHOBCKOQ I0JAHE) OHJIA BHCKasaHH ¥ [pyrue B3TJISMH.
B uacrrocry, CTHKHeeM **) o6pazoBaHAe IOJNOCATHX TOKCTYP PYA TparTyeres
Kak pesyJbTaT 3aMeIleHMd CJaHLOeB PacTBOpPaMH, MOCTEeNeHHO MeHABITUMHUCAI B
©BoeM cocTaBe. AHaJIOrEYHOM ke MHcan npunepsaBaerca u . @. Tpuropbes
nna Auaratickmx pyn***). IocienHee mpencraBieHHe, ABIAICH OHTb MOMeT HaH-
6onee BEpOATHHIM II0 OTHOIIGHHI K pyAaM M-HE# Ypana m Anrad, Heapume
HOMO B IIOJNHOU Mepe K pyldaMm M-Huii Callampa, Tak Kak pY/IOHOCHHE PacTBOPH
OpH cBOeH MEPKYJANAE HMeJH NeJ0 3/1eCh ¢ IOpPOAAMH, KOTOPHS, KaK ME yCTa-
HOBHWJIE BHINe, He HOCHJH XapaKTepa CJAHIEB. :

Hakower, 06‘SCHATH II0JI0CYATOCTh PYI MEPEKpUCTAJIH3ANAeN B yCJIOBUAX
OpPUEeHTHPOBAHHOIO [4aBJICHHT, Kak 510 oTMedaeT m M. A. Y cecoB ™) MH HE
MOKeM BCIEJICTBHE TOI'0, YTO, BO-NMEpPBHX, TPYNHO ce6e UpeNCTaBHTb MPOHCXO-
NUBINYI0 NP 5TOM KOHIEHTPAI#i0 B MOJIOCH ONpe/lelleHHHX accomuaudil MaHe-
Paios, a BO-BTOPHX, IOTOMY, YTO IOJ MHKDOCKOLOM HaM He yIaloCh 3a(UKCH-
pOBaTh NPHBHAKOB IIEPEKPUCTANIABANAE DYIIHL.

Taxam ofpa3oM, oOpasoBaHHe ONWCAHHHX HaM@é TEKCTypPHHX ocobeHHocTel
CalladpCKuX pyHA, DOBAAUMOMY, 0043aHO COBEPIIEHHO WHHM 3aKOHOMEDHOCTAM.

V3 mpuBeJeHHOI'0 BhIIe ONHCAHHS MH MOMKeM ¢ HeCOMHEHHOCTHIO KOHCTA:
TAPOBATH, YTO IIPOLECCH MHHEepPaJoo0pa3oBaHHA OHJIK UYPe3BHYANHO CJIORHHMHE.
PopMupoBaHEe DPYAHHX TeJ HPOTEKalo, IOBHAHMOMY, IOBOJBHO JJaUTeJIbHHY
TPOMEKYTOK BPEMEHH, IIPH 3aMeTHO MeHABIIAXCA (PH3NKO-XEMUIECKUX YCIOBHAX,
Bor modeMy MH H HabaionaeM He TOJbKO JBe, Pe3ko pasiudYHHE [0 BpPEeMeHH
MeTaJUIOPeHAYECKAe OIOXH, HO B HpelesaX KaskAOH M3 HUX HECKOJIBKO OT/eMb-
HHX CTafpii, HEOJHOKDATHO HAaJeraoluX H MNepeKpHBaloUIEX Jpyr ApyTa.
HecoMHeHHO, 4To (opMUpOBaHHe pYIHHX TeJ NOPOACXOAMIO B YCIOBHAX TO
I pekpanianmerocs, T0 BHOBb B03000BHOBJIAIIIErocs OIHOCTOPOHHENO IaBJICHAL.
EcrecrBeHH0, 4T0 KaMIH# HOBHE HaREM BHSHBAI B Telle KBapueBHX Nop@upos,
MoJiBepraouuxcsd 3aMelleHu, MedHil paj MAKDPOTPEIIWH, KOTOPHMH H I0Jb30-
BaJMCh PYIHHE DpaCTBODH, Kak OyTAMH HamGoJiee NOCTYNHBIME g HX JIBHIKe-
HusA. M 1DoCKoNbKYy (PU3HKO-XmMH9eckde YCIOBHA (IJaBHHM 06pa3oM, TeMiepa-
Typa) ¢ TedeHHeM BPeMeHH IOCTelleHHO M3MEHSJIHCH, KOHEYHO, W XapaKkTep BH-
HOCHMHX W3 MarMaTHYeCKOro odJara pacTBOPOB TaK:ke HECKOJBKO MeHsicd, Uy
cJeN0BaTellbHO, B Kam[IHi JaHHHQ MOMEHT KOHIEHTpAalUs ONHUX COeNUHEeHHH
yBeNMYHBAJACH WJIH yMedbDIajach 3a €4YeT BHOAaNeHWs pyrax. Slero, d9To
Kamaasd Ioclesyloniasd UOPOHES pacTBOPOB NPOHHKaJa, TJABHHM 00pa3oM, He IO
CTApHM IIyTAM, YKe 3aKyNODeHHHM OTJI0KHUBIIEMHUCS [0 STOI'0 MEAHepajlaMi, a
OYTAMA COBEpIIEHHO HOBHMH, TPOW3BOAA IPH BTOM OTJI0KEHHS H HECKOJIBKO
WHOT'O KOMODJeKca MuHepasoB. BoonHe BO3MOMHO, UTO IIDH BTOM COOTBETCTBYIO-
Iyl poJb CHIpaja H DepBAYHAA TEKCTypa II0[Bepranliuxcs 3aMelleHHu0 MOpoIl.

*) E. E. 3axapoB—IlepBuyabie mnojnocatsie CTPYKTYPbl KONYEMAHHBIX PyA B CK/IOHAX
¥ paxa. Tpyns ng-ra [Mpuxa. Munepanoruu, Boim. 32, 1926 r.

*¥) A, W. Sticney—,The Pyritic Copper Deposits of Kyshtim, Russia,—Econ. Geol. X,
cTp- 593—633, 1915 r.

*#%) Y, &, TpuropbeB—,AccrenoBanne Anralickux pya“.’Marepuarol no obumeid u
MIpUKAanHOH reosoruH, Bein. 70, ctp. 20, 1927 r.

*#¥) Y'coB, M. A.—Bectuux 3CIPT, Ne 4, ctp. 12, 1933 r.
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Kpome BHUIeONHCAHHHX [OJOCATHX TEKETYP, Hepenko Habaogaores o
claHmeBaTHe Tekcryphl. Ho OHEH GKopee XapakrepusyioT coGofl 30Hy WMIPeHb-
AnAn m o0yCHOBJeHH NOABJIERHEM B pyJlaXx 00UJABHOTO CepHIUTA, UIpAloilero
pOJb SRUJIBHOI'O MUHepalla. B HeKOTOpHX ciydasx, 0cO6@HHO B 30HAX WHTEHCHB-
HOr'0 pasapolbiieHnsd, pylda OpuHAMaeT OpeK'HeBHIHYI0 TEKCTYDY.

: V. I'enesuc Cananpcxux MECTOPOKACHUH.

HecMoTps Ha To, gyro Canampekue moJuMeTalludecKne M-HUS OTKPHTH €Me

B XVIII Beke, Bonpoe 06 UX IeHEesWCe HA CeroJHAIHAN JeHb 0CTAeTCS HepeIleH-
HHM OKOHUATeNlbH0. B BHAYMTENBHOM Mepe 5To, MOBHAUMOMY, 00 ACHAETCA TeM,
YTO JMaHHHM BONIPOCOM 0Y9eHb MaJjlo HHTepecoBajhch W He YHeJSJIH eMy KOCTa-
TOYHOTO BHEMaHUA. [lociensee Hac MeHBLI® BCero YAWBAT, €CIH MBE BO3bMEM
OTpe30K BpeMeHH ¢ 1781 mo 1896 r., Korga atd M-HEA paboTanuch Kak cepeGpo-
pyIHHe, Tak Kak BooOIle BTOT IepuoJl XapakTepuayer co0oil smoxy ciaaboro
PasBHTHS Te0JOrd9ecKod MHCIY, W Tak KaK ycJaoBUA paspafoiKH 9TUX M-HHH
O6uJau cnenu(PUIHH: pydoil g cepe6ponjaBRIbLHOTO 3aBujla CAyRuIA, MIABHHM
06pasoM, B0Ha OKHCJIeH@A, Koropas B ycuaoBuax Canapva sABjsgeTcA JOBOJIBHO
MOIILHOM, ¥ 3alachl pya HaHHOH IpyINOH M-HUP BIOJIHE oGecneanam HOpPMaJIb~
HyI0 paluTy 9TOro 3aBOjA.
‘ OnBako, Koe-Kakue HOOHTKHU €O CTOPOHE HEKOTOPHX HCCIegoBarelieil TOrO
. BpeMeHH OHUIM cleJlaHH W IO BOTpocy remesuca M-Hufl. B wacraoerm, KorTa
B 1869 ¥. B cBoell crathe ,Pyaubie M-uma Cajaampa® *) BHICKA3AJ CIIG/y0II1e
co06pasReHnd:

»MecraM; SBCTBOHHO CIAHIEBATOE choeane TAMOJOT0 LIIaTa M4 PAILIeNHHO
HaIlJIACTOBAHHI0 CJIAHIA I'OBOPUT B II0JIb3Y ONHOBPEMEHHOr0 UPOHCXOKICHHT
€ro ¢o CcJaHOaMA; HO B TO K@ BpeMs COBepIIeHHOe pas3jindde ero MaccH U
peskoe orpaHAYeHNe, 9aeTo COBepIIeHHO YKJIOHAWIIeecs 0T HaupaBJeHAA CIAHIeB,
A o0co0eHHO CTpaHHO® pasBeTBleHHe M-HEHfl, nporuBopedar BsrTomy. MomHO
mojiararb, 4YTO STH HENPABUJIbHHE NYCTOTH BHNOJHANACH MO3/[HEe HJH MCeB-
JOMOP(H30BAHH M3 TAKUX /Re INTOKOB H3BECTHAKA, I'HIca M KaMeHHOH cojd,
0T9er0 M MOJIY'IHJIH YacThbl0 BHYTpeHHee OapajjelibHoe HaliacroBaHue. OnaEM
CI0BOM, mpoucxosmiaenne Canampekoro cepeﬁpoconepmamero TAMKEJOro MIaTa.
ocTaeTcda elle 3araJjoSHEM®.

HecomnenHo, Takoe mpejcTaBlIeHHe MOIJIO BOSHUKHYTH T0JIBKO y Hcelenosa-
TeJiefl TOro BpeMeHU M, KOHe4HO, HU B Koeil Mepe He oTBedaeT [eliCTBATEeJbHOCTH.

Berope mocie srtoro, mpuMepHo ¢ KoHOa XIX cToJleTds M-HAA OHIA
COBepIIeHHO 3a0poIleHH, U B TeYeHHe psiia JAeCATKOB JIeT Ha HUX He 00pallaioch
HUKakoro BHEHMaHud. M Toipko B Bamu {iHM, B CBA3H ¢ OypHHIM pasBATHEM
npomuuuieHHoeTd CoBerckoro Cowosa ¥ B YaCTHOCTA IBETHOI MeTajuyprud, B
1927 T. BeTalx Bonpoc o mepeoneHKe CalaupCKuX IOJHMETAJIHYECKHX M-HUHE H
0 BO3MOJKHOCTH BBelleHU: HX B "DKCIJIoATAlRi0. OTOMY CIOCOGCTBOBANO elle U
.TO 00CTCATENBCTBO, 9T0 K NAHHOMY MOMEHTY METONH 00OralleHms pPyH HOCTUTJIH
TAKHX YCIeXO0B, UTO OKasajHCh BOBMOMHHM oGoramieHHe Momo0HOro pofa yOOrHX
cyibQUIHHX pyA M BIOJIHe peHTabejbHOI pas3paboTKa WX M-HEMN.

U Bor, ¢ sroro rona eomkomoM OHUTE mOCTABIEHE CHCTOMATHIECKHE DPas-
Bello9HHe paboTH IO PYKOBOICTBOM reosoros-passeadmkos I'. C. Jla6asuHa
m dvacteio JI. U. I[llamamcroro. EcrecrseHHo, B mpomecce STHX pPadoT,
TIPOLOJIZKABIIAXCS 0 1931 TI., HAKONHUJIOCH 3HAYATENHHOE KOJHUECTBO (PAKTHIE-
CKOI'0 MaTepuaja 0 BceM HHHe M3BeCTHHM M-HEAM Calampa, Ha OCBOS€ KOTOPOro:
MO#HO OHJIO OB oMEIATL COOTBETCTBYIOMIETO MOJX0Ta K DPEHIeHHUI0 KOPEHHOI'd
BoIpoca—BoIpoca TIeHesuca M-Hm#. Kparkme Muenn, GopMyaapOBaHBHE
Ja6asuHauM 7 [IlamMaBCKUM IO STOMYy MHOBO/Y, CBOAWJINCH B OCROBHOM

*) Korta B.—,Pyzaasie mecropoxaenus Canaupa“~Iopusiii xuypuat N 10, 1869 r.
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K ompejlelleHdlo Tila JAaHHHX M-HEIH, DOABeNs HX HON THIO 3aMemleHHs THIPO-
TepMaJbHEMH PAaCTBOPaAMH PAaCCIAHIIOBAHHHX 1opol. BollpocH ¢BA3H opyHeHeHHA
¢ UHTPYBHAMU OCTAOTCA OTEPHTHMU.

Mesny rTeM, HECKOJIBKO padblle Hadala pPasBeJOYHHX pa6oT Ha PYyNHHRAX
Cajampa, B 1926 r.,, A. M. KyspmMuuHuM, no mopyseruio Tenbbectiopo,
DpOM3BOANJACH pasBellka M-HHI OMHeyNODHHX INIAH, pacnojiaraiomiuxcs BOIUSH
QCanaupckux pyasukoB. Ha ocHOBe noaydeHHoro Marephalia, OpH pelmieHUR
reHesrca OCHEYOOPHHX IidH, A. M. Ky 3 pMu H DOIyTHO Iejaer psx HOBOJLHO
OpaBUJbGHHEX 3aMeJaHEIl ¥ [0 BoOpocy TIeHe3Wca NOJUMeTAJIHYECKUX M-HUH,
BHCKA3HBasd COBEPIICHHO IPOTHBOIOIOMRHAY0 TOYKY 3peHUI OTHOCUTENIHLHO BO3PACTA
¢opMApOBaHAA PYAHHX Tell M pacclaHOBKH BMEN[AWMIIUX I[OPON, 0COGSHHO
noJ9epKuBasg, 4TO [OCIEHUS® HCIHTAIN PACCIAHOOBKY I0CIe ¢HOPMEPOBAHHA
M-HHH. :

Ora eratba Ona onyGiankoBaHA TolbKO B 1932 r. B ,UsBecrumsax S8CI'PT¥,
W—BO3MOMHO—BHCKasaHHHe B Hell MHCI He GhUIM u3BecTHH JlaGasmuy m
lllaMmaHckoMYy, W mOTOMy, OLITH MOKeT, B paloTax MOCHGIHUX MH H He
HAXOJUM COOTBETCTBYOININX KDPUTHYECKUX 3aMeFaHUH.

Hakomen, depes rox B cBoeit cratbe ,lIpoGiema Pynroro Camampa“ *)
npop. M. A. Y coB BOepBHE [0BOJBHO NONPOGHO OCTAHABIHBAETCS Ha BOIIPOCE
reHesuca monmMeraiindecknx M-Hmit Canampa. [IpE pemenuum sroro Bompoca OH
OTMeY4eT, 4T0 0COGEHHO BAMHBEIM ABJIAETCA OLpeelIeHHe BO3pacra paceaasmoBKH
OTHOCATCJIBHO BIOXH opyaeHeHudA. [lpuBonsd pax NOBOABHO yGeauTe]bHHX IOKa-
BaTeJIbCTB B I0JI3Y TOl0, YTO DAaCCHaHHOBKA €CTh ABIeHHe O6oJiee I[O3IHEe,
BeseJau opylenenme, M. A. Y ¢ 0B mokasniBaer, 4To M-HEA Cajampa He TOIBEO
JIOKaIbHO, HO H LEHeTHYECKH CBA3aHH € KBapIEBHMHU IopdupaMid, KOTOPHE OH
BHEJAET B 0co0yl0 EepioByw ¢anuio. Bee e eunTasd maHHHI BOIpOC He
peleHHHM OKOHYATeJIbHO, OH HacramBaeT mepen 3am. Cm6. I'eos. Pass. Tpecrom
06 OpraHH3anuy CHENHAJIbHON TeKTOHO-IeTporpa(uydecKofl IMapTEH AJs H3YUeHU
BOIIPOCOB TEKTOHUKH M, B CBA3W C OTHM, IeHeamca M-uma [I Canampcekoro
pyAHEKa. 9ra pabora Onya BuionHeHa II. ®. KpacHHKOBHM, KOTOPHM
co6pan o0mupHH (akTudecknli Matepual. Co6paHHHII MHO0 MaTepuall BIOJHE
IOATBePEAaeT BHCKasaHHbe M. A. Y ¢0OBH M MHCIH.

HecomuenHo, momoGHoe BechbMa IpHCTAJbHOe W3YYeHWe TeKTOHHKH W IeHe-
suca M-HEH Canawpa He ciaydaliHoe sBIeHAE: OHO BHBSBAHO HACTOATENBHOH
He00XOUMOCTDI0 TIPA pelleHUH PALA DPAKTHIECKHX, a TaKEKe W JACTO TEOPETH-
geckux salad. B vacrHocTd, 6e3 yTOYHEHHS B3aUMOOTHOIIECHHS DYHHHX Tl €
BMEUIAIOMEAMEA IOPOJAME 0CTaeTesd OTKPHTHM H HEACHHM BOIPOC 0 IeHe3HCe
AAHHOI'0 THOA OpPY/eHEeHH.

Rasanocs OH, He cienoBalo IpuGeraTb K OCOOHM TOHKOCTAM H3yUeHUS
BTOro BoOpoca, 9To0H JOKasaTh, 9TO PyIHEE Teja 0 OTHOMIGHHI K PACCIaHIOBKE
aplapresa Oollee npeBHEMH obpasosanuaMH. Ho moekosnbkry Bompoc o remesmce
M-HH# ocrnapuBaercd psnaoM BuIHHX TreojoroB (Cmepancrkuait, JJa6asuu
® Jip.), TO MHe, 3aHAMAsACh M3y4YeHHOM MUHepalbHOI0 cocraBa W I'eHe3Wea Y-
HBHX DoJei, ecTecTBeHHO, NPHXOAMTCA oIle pa3 K O6ojlee NeTajbHO Ha HEM
OCTAHOBUTHCH.

' B page crareit mcciesnoBareneft Canampa, Kak yse YHOMUHAIOCH BHIIe,
OTMeYaercs, 4YTO DYNHHEe paCTBOPH BO BpeMdA CBOoell IWPKYJIANAH BCTPETHIR
HNOJrOTOBJEHHbe JI HAX OyTH B BHle UHTEHCUBHOHN pacCClaHOOBKU K MOIIHHX
80H pa3apobiaeHnd. OcHOBaHMEM K TAKOMY 3aKINYeHHI0, HOBUXUMOMY, IOCIY-
SKHJIO COIVIACHO® 3ajeraHpe DYAHHX TeJl C HampaBleHmeM IIpeoGianaoiiefl 3aech
paccllaHIlOBKH BMEIMIAOINEAX NOPOX, a TaKM®ke I[ojJocdarad TeKCTypa pPYyAHHX
o0pasoBanull. Komeuno, serde Beero OHIO NPAHATH HMEHHO Takyo cxemy. U
HO ODpEMepy paia M-HOl saMellledus cjlaHIeB, He TPyIHO ObIO U 3[eChb Upe.-

*) ¥cos M. A . —,llpo6aema Pyanoro Canaumpa“—Becrauk 3CIPT, s 4, 1933 r.
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DOJOEATH STE OPOIECCH B BHUIE [BHUMERAHS PYIAHHX DPACTBOPOB BHOJB MIOCKO-
C¢Tell CIAHIIEBATOCTH, H B Pe3yJIbTaTe eCTeCTBEHHOe 0fpak0BaHWe PYNHHX Tel B
¢opme dYedeprnmeo6pasHHX WM JAWHA3000pasHHX 3ajgemeii. [IpmauMas momo6Hoe
DPeNCTABNIAHAG, IOBUIMMOMY, KaK BeCbMa pacIpOCTPaHeHHoe U 0GIIen3BOCTHOE,
apropu (Jla6asmu u lllaMaHCKUN) He mHTalOTCAd WHJIW, BepHee, Name He
C9UTAT HYRHHM 3aHUMATHCS BTUMH BOIPOCAMU..

[TpoTHB coryacHOro mNpocTHpaHUA PYNHHX Tl W PACCITAHIOBKE BMeIIamw-
IIUX TOPOJ CCOOHIX BO3paskeHHWH OHTH He MOKET, XOTA CIeNyeT BCe e 3aMe-
THTH, 9TO0 OTHIeJbHHe pynHHe Texra B Canampckoil rpynne M-uuif OpHEHTHDY-
wres B CB. HampaBneHnn, He coBCeM OOHIHOM I NPOCTHPAHHUS PacCIaHIOBKE
BMeNAanmnuX MOPOIL: -

B orHomenwm (HopMH DYIHHX Bajle:ell ocraercs HEOMOHATHHM ¢ TOYKH
B8peHWs NAaHHOW TeOpHHW pPAI CBA3aHHHX C STUM BoOopocoB. MH yske oTMedald,
9ro GOJBIINECTBO PYIHHYX Tel HMeeT JuH3000pasHyl (OpMy W CBOMMH IJIHH-
HEMH OCAMH pacmejlaraeTcs IIapalljiellbHO pacClaHIOBKe BMemawmux nopon. Ho
€ Ipyrofi cropoHH, UMEITCA B TaKkWe PyIHHe 3ajlieRn, KOTODHE Mo (opMe PesKo
OTJIMYAIOTCS OT JIMH3 W NPENCTaBILIT cc6oit MTOKooGpasHie wim Tpy6oo6pas-
HHe 3anemd. [IpuMepoM MOMKeT CIYMRUTH J0BOJNBHO EpymHOe CoiiMOHOBCKOE
m-are. Eenm MH ofpaTéEMed K CTapHM NJaHAM, COCTABIGHHHM Ha OCHOBE ION-
8eMHHX BHPafOTOK, TO TaM MOKHO HAlTH TOBOJHHO WHTEPECHHE MaHHHE OTHO-
cuTeabu0 GOPME HTOr0 PYAHONO Tena. Psn MOrOpH30HTHHX MA4HOB IMOKA3HBAET
Ype3BHYANHO CJI0KHOE M HONPAaBHIbHOe CTPOEHWe 9TOHM 3aliesRM, PESKO MeH:-
et cgoio ¢dopmy ¢ rayOmHoil, GykBaibHO Jepes Kamane 5—10 M. Beps 3a
OCHOBY DPENIOCHIIKY 0 3aMelleHWH DYIHHMHI pPAacTBOPaAMH CIaHIeB, TPYTHO, 1O
MOeMY, NOIBCKATE yIOBJIETBOPUTENEHOE 06‘dCHeHIe 06p2a30BaHmI0 T0n00H0 T HOPMHL.
U 510 omHO 006CTOATENHCTRO HOMEKHO OHJIO OH SABISTHCS BECKAM I0KA3aTellb-
CTBOM HEODABUIHHOCTH HNPUHATON TOYKH 3PEHAA.

Ho camoe rijasHOe, 9YTO NDH DPEIIGHWH STOTO BOIPOCAa GHIJIO YMYIIEHO WA
HaJnemalmnM ofpa3oM He OEeHEHO, 3TO-YIVIOBHE COOTHOUIeHHWS MANEHHUS PYNHHX
TeJl W pacCIaHOOBKA BMeIIAaWINEX Mopon. Benb yrox mamneHds pymIHOrO Teja
Koyebnerca or 35 mo 48°% Torma Kak yroa HaleHHWs CIAHIEBATOCTH IOCTHATAET
75 —80°. Ilpm »roM 3aMeyaercs IIOCTEIEHHO® YBeJWUeHWe yIJia NaleHds ClaH-
MEeBaTOCTH € ynaJleHWeM OT DYHBEHX Ted. Taro#t ¢akrmueckolr Marepway, PHK-
cupyeMui m caMuM Jla6Ga3uHE M, ABIAETCA XODOIMEM MOATBEDRICHUEM TOTO,
9T0 PY/IOHOCHHE pPacTBOPH IIJIA He NYTAMH, IDOATOTOBNEHHHMM JJIS HAX OCHOB-
HOH paceiaHInBKOY, a Ha000poT, BIOJHEe 0YEBHIHO, YTO WX JIBUREHHE NMPOHCXO-
AAJ0 TWO IyTAM, 3aJ0REHHHIM B TejaxX KBapIeRHX HophUpoB 0 MOMEHTa IIPO-
ABIIGHUS WHTEHCHBHHX JHCJOKamuil, o6yClHoBHBIIHX o0pasoBaHWEe CIAHIEB M
YrII0oBOe Hecorjache Me:RIy DPacCIAHIIOBKOH MOCHeIHUX W DYNHHME TeJIaMH.

(IJpm ommcammum MWHEpPAJHHOIO COCTABAa DYMHHX IMOJeH MH BHINH, YTO
DHPHUT SBiAgeres HaulOojee PAHHEM MWHEpAJIOM B PNy MTOCIeNOoBaTeNbHOTO BHIIE-
JeHnd WX w3 pacrBopoB. O6ianas 3HAYMTENBHON KpPHCTANIW3ANMOHHON €mocol-
HOCTBI0, OH BCerJa JaeT XOpomro 06pa3s0oBaHHEIE KPHCTAIIH M, TAaKUM 006pasoM,
‘sIBJIA6TCST Haubojee XOpommM 00‘eKTOM JId HaGMONeHEE NpU pelleHHd HaHHOTO
Bompoca.

Bnaronapa ToMy, 4YTO NHPHUT BO BMOIIAOIIAX IIOPOAAX MOSBIAETCS JHIRD
B (opMe BKpaNJIeHHHKOB, €r'0 3epHa OKasHBATCA BCEIla WHIHBHIYAJIA3UPOBAH-
HuMIA. Ha-3Tdx oTHIeJbHHX KpHCTaljlaX NHDPUTAa BeChbMa YacTO MORHO BHIETH
BeHYHKA (¢ar. 21), cocrToAIlHe H3 HApOCIIEro Ha €ro rpaHAsx KBapla, B BHIE
YUIMHeHHHX NpU3MoYeKk, OPUeHTHPOBAHHHX B OLHOM HampaBienmd. Hepeiko, K
KBapIy IPUCOSNMHAICTCH JACTOYKH cepunura. Bes sTa rpynoa MuHepaJoB IOA-
Bepraetcsi o6TekaHui (¢pur. 13, 14) €0 CTOPOHH -~ OCHOBHOH MAcCH DOPOIH,
npelcTaBIeHHON 316Ch TOHKOKpPHCTAJNIMY9eCKEM KBapmeM m cepumutoM. [Ipm srom
OpU3MOYKH KBAapIa ¥ JIHCTOYKH C2PHIUTA YACTO HMCOHTHBAOT PE3KO BHPAaKEH-
HHEe MpPH3HAKH HM30I'HYTOCTH 3aBOPOTAa CBOMX CBOOOAHHX KOHIOB B. CTOPOHY HpOC-
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TEpaHuA claHNeBatoctn (¢ur. 4). B Meerax, rae npemen yupyrocrd OHDHUTa
6RJI npeB3oii/ieH, OH HCIHTHBAeT pasjipobieHne, pasMashBaHZe, 00pasys JHMH30-
9KH, 9acTO IpepHBabllpecs W CABHHYTHEe OJHA [0 OTHOImeHW K Apyroi. Eme
GoJlee pesKo Mof00EHEe AedopManud NoAYePKEBaeT IMHKOBasd oOMaHKa, 36pHa
KOTOpO# Hepelko (Ka3HBAWTCA 3HAYHATESLHO H30IHYTHME (pur. 22). Ouncmaae-
MHe sABJeHAA dYalle Bcero HabniojlaloTcsd BO BEDANNEHHHX py/Jdax, OPHYpPOIeH-
HHX K KOHTAKTy DyIHHX TeJ ¢ G0KOBHMH IOPOIAaMH.

Taxme cooTHOIEHUA PYyIHHX MUHEpaJoB ¢ MEHepajaMH BMeIIAOMIUX IODPOZX.
CYHTATCS HOBOJBHO BECKUM [[0KA3aTeJbCTBOM TOI'0, YTO pYAHHEe MHHEpaJH
ABIA0TCA  foMeraMopduueckuMu oOpasoaHuamu *). Orciofa, cie10BaTesbHO,
€CTeCTBEHHO 3aKIWNYHTH, YTO M BOOOH[E BeChb OPOIECC OPYLEHEHUS 3aKOHYMJICT
10 HadaJa ABJEHAH WMHTEHCHBHOTO AWHAMoMeTaMopgusMa.

Kpome arx MumkpoHaGlIo0eHul, MOMKHO IPHBECTH eIle W TAKOH, IO MOeMY
MHEHHI0, N0BOJNBHO BecKuil (akT B MOJB3Y TOr0, 9TO OCHOBHAS DPACCIAHIOBKA
gpomJya moeje cPopMHPOBaHUA PYyAHHX Ted. Ha oxHOM H3 OTHOJMPOBAHHHX
o0pasnoB Canamperux pyxn Teonormgeckoro Myses S3CITIPT MomHO 0TUETIHBO
BUJleTh, KaK IojlocdaTas pyla cofpaHa B HalpaAmeHHHe MeJKHE CKIAaJ0YKH.
bBapuroshle MOIOCKE Koe-I'le OKasHBAlOTCS pPasopBaGHHMA H IPEBPAlleHHHME B
JaH304Kd. [lo Beeil BepoATHOCTH, B MeCTaX, e PyAHHE NpPOCIOMKU He ORI
0CO0EHHO MOIIHEIMH, TIPM MHTEHCHBHOM OJHCCTODOHHEM HAIRHEME OHH HCIHTAJIH
HONOGHY 0 MHAKDPOCKIAAYATOCTb.

Takum o6pasoM, BHcKasaHHHe M. A. YCOBHM TOMOER NS HEOAHOKDATHO
NOATBEPIKIANTCI U B JIeTaJaX M, HeCOMHEHHO, Oojlee ONU3KU K MCTHHE, HeKENH
BuBO/AN JlaGazumua u ap. aBropoB. C sroit T0YRE BpEeHUsI BIIOJIHS 06'sICHEMHME
CTaHOBATCs COIJIACHOe 3aJleraHHe PYNHHX Tejl €0 CJIaBIEeBAaTOCTBIO M COOTBETCT-
BUe YIVIOB NalleHUSA CJAHIEBATOCTA X PYMHHX Tes BOJIU3H KOHTAKTA IOCHAEIHHX.
HeckoabKo BedACHEIM ocraeTcd BOIpoC: 4eM 00°‘ACHAITCSI 3aKOHOMEPHAs BHITS-
HYTOCTb M OTPHEHTHPOBKA KBapIeBO-NOPQUPOBHX Tesl, a TaKye IOYTH TOYHOE
COBNAJIGHN® IPOCTHDAHHS JIMHHHX 0Ced DYNHHX Tel C NPOCTHPAHMEM JIHHHHX
ocell Tell KBapU¢BHX nopq)npOB 5

CobcrBeHHO ToBops,’ Ha HepBYI MOJOBHHY NAHHOI'O BOHpoca OTBET yme
nadg B paborax M. A. YeoBa m II. ®. KpacamkoBa, KoropHe OTMe‘IleT
06y CIIOBJEHHOCTh 5TOH BaKOHOMEDHOCTH CTPYKTypoli KeMOpusi, HMepIIel, RaK
H3BECTHO, CeBepo-3allafiHve HampaBieHUe npocrdpanud. YTo Kacaercsa NePEAYHHX,
TPEeNIEHENX 30H, TO HX o0pa3oBaHUe, HECOMHEHHO, OHJIO 06yCJ0BJIEHO IIpOIec-
caMp pacisAeHus, CJe/OBaBIIMMHE BCJie]] 38 OCTHBAaHHEM KBapHeBO-IOPPHPOBHX
Tes. V1 MOCKONBKY 5TO OCTHBAHVE ECTECTBOHHO HAYHHAJIOCH € Iepu(pepuIecKHX
gacreli MarmMaTh4ecKoro odara IIPH PesKO BHPaskeHHOH BHTAHYTOCTH €ro B
OJIHOM HANPABJGHHH, SCHO, 9TO M TPEIHHH PACTAKEHHUS HeU30eMHO BHHYRISHH
OHJIM TIOAYHEHATHCA STON OTPUeHTHpOBKe. Bor modeMy MH W BHAUM Ha IeOJIOI'H-
YeCKO# KapTe OPHYPOYEHHOCTH OCHOBHOI MacCH DPYAHHX Tes K Heph(epaIecKAM
qacTAM (TyaBHHM 00pa3oM, k- JemadeMy Ooky) W IOYTH TOYHOe COBII2NEHHO JIH-
HEM KOHTaKTa OOKOBHIX IODOX C TeJIOM KBapIeBHX IOpPHDOB B HaMpaBICHHA
BHTABYTOCTH PYIHHX Tell.

HesaBucumo or pemeHmA 9TCro, BoOOIIe I'OBOPA, HMeINEro MOAIMHEHHOE
3Ha4YeHNe BOIpOCA, HaM BakHO OBLIO YCTWHOBHTH OTHOIIEHH® PYJHHX Teldl K
paccllaHIloBKe, YTO 110 HAlleMy MHEHHI0 MMeeT pellalollee sHa4e¢HHe IIpU BHACHEe-
HHM BOOPOCA CBHABHM DPYIHHIX TeJ ¢ aKTHBRON Marmoi, Tak Kak, NPHHAB BHCKA-
3aHHYI0 KOHIENIUIO 33 OCHOBY, MH MOKeM Teleph U KBapIeBHM loppupaM naTh
IOJIHO® IPABO Ha y9YacrTHe B PEUIeHHH 3a[add O TeHeTHIecKOH CBASH NpPOmeccoB
pynooﬁpaaoBaHm C MaTepUHCKUMHA IMOPOIaMI.

) Bactnun 3, 'pediton u ap. ,Kpurepun BO3PaCTHHIX COOTHOLIEHHH MHHEpalIoB IO
HaOMofeHUSAM B 1oAMpOBaHHBIX HuHdax“ —Ilepeson c¢ anrauiickoro fO. A. K-pacHosa, noa
pen. ®. H. lllaxoBa. Foc. Hayu-Texunueckoe [opuo-T'eonoro-Hedranoe Uspareanctso, 1934 r
crp. 100.
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B momckax HWHTPY3W# AN OPHBIEUEHHS WX K pPEHOICHHI0 I0CTABIEHHOM
3a]a9i, MH CTaJKABaeMC:A C JOBOJbHO NapaloKcalbHHM gpieHreM. OkasHBaeTeH,
YTO €J1UHCTBEHHHMH IIOpoNaMH, Kak HoKasuBaer sTo M. A. Y c¢oB, HocAm@MA
BCe XapakrTepHHE 9epTH I'HnafuccalbHHX MHTPY3HBHHX 00pa30oBaHUil, ABISOTCA
KBapleBHe Mop(UpH, KOTOPHE He TOJIbKO BMecTHIE B ce0s M-HEa Canampa, HO
ABJIALTCA, (PUIypaJbHO BHDPARAACH, € 1THHCTBEHHHME KaHIUAATAMH I1I 3aMelle-
HAS BaKAHTHOM NOJURHOCTE—DPYINOHOCHO! MHTPYy3#d, TaK Kak JPyIHX MarMaTH-
9eCKHEX [OpOI, ¢ KOTODHMH MORHO OHJIO GH CBsA3aTh opyneHeHue Calampa, MH
gurge BO6IU3W M-HUII He BCTpedaeM. '

Ha ar1oT cuer cymiecrBylT JHIIb THIOOTeTHYEeCKHe upenmoiomendda bB. .
ConepaHCKOro 0 3ajJeraomnx H4 INy0AEe BapUCOUfICKAX HATPYBHAX, KOTO-
pHe CBOUMH IONBOAAIIAME KaHAJaMd NOJOMINA K TeJiaM KBapIeBHX mopdupoB
U Yepes HUX, Kak Haubosiee ocjablleHHHe Y9JaCTKH JHTOCPEpPH, MO3BOJIHJIM IYyC-.
TATH CBOR SMAHAIMOHHHE GTPYH, NaBIIne HadaJo OIMCHBaeMoi rpynne M-HAH ).

Takas OpUrHHAJBHOCTH B peIIeHHH AAHHOTO BOIIPOCA, MOBAJEMOMY, BHI3-
BaHa MeJaHHeM [ONoI'HaThb CXeMy I[pomeccoB pyHooOpasoBanma Ha Caxaumpe K
cxeMe Onusgaiiiero ero coceia—Aintad, riue opyAeHeHHe CBA3HBAIOT C BapHCIHT-
ckuMu uHTpysusamu. Ha 910 ocofeHHO cuiabHO HOGYMRIAOT HEKOTOpPHE MopgoJo-
ruveckde cxoncrsa opyleHeHus Cajaumpekoro ¢ Anraiickmv. Ho m3roroBiaTrh
elvEHA ,mraMno And moamMeTalindeckWx M-HH# Bcero Coosa elBa JH €CTh
CMHCJ W, Kak BHpasuies Ha IV xongepennmm fo mosuMeraiiaM Kpe#HTep,—
»IIDA COIOCTABJIEHHN M-HAU pasjidYHHX paioHOB HYMRHO IOMHHTBH, YTO HeT ab-
COJIIOTHO MOXOKUX IPYyr Ha Ipyra M-HHH, W HET BIOJHe YHOBJETBOPUTEIBHHX
mTaMnoB®. 11 B maHHOM caydae, IpH OGLIHOCTA HEKOTOPHX MOPQOIOrAIeCKHX MO-
MeHTOB pynHnX M-Emi Camanpa ¢ AnralickuMmu, Oaske Op@ rpy6oM aHAJIH3e MH
HalileM MHOIO CBOeoOpa3HHX YepT, XapaKTepHHX Toabko M-gEaM Camampa. U
nase Goiblme TOrO, B Ipelesax OOCHGIHEr0 MH He HalileM HEM OJHOM OapH
COBEpPINeHHO TOXeCTBEHHHX M-HUII.

Taxum o6pasoM, BrckazaBHasad B. @. CmepaHCKHuM pabodas TIANOTE3a
< 1Ba JIH MOKET OTBEYATh NEMCTBHTEIBHOCTH, TaK KaK OHA TaKme Ipe[mojiaraer
©000%f NBE®EHHe DYIHHX DPAaCTBOPOB MO IJIOCKOCIAM CJIAHIEBATOCTH, YTQ IIPOTH-
I'0PeYHT YCTAHOBJIEHHOMY HaMu paEee HojoseHHi0. Oeraerca HOKa oJHO—IIpH-
"HATh IS PYAHHX Te) He TOJBKO JOKAaJbHY, HO W I'eHETHYECKyl WX CBA3b €
XBapIeBHME mopdrpaMy#z, TAk KaK TOJIBKO OPHW TAKOUX HUCTaHOBKE BOIPOGA MO-
s#.6T OHTH 00‘CHEH pAll HedACHHX M0JOMReHHH, KOTOpHe BO3HHKAT cpasdy ke,
KaK TOJbKO MH HadnWHaeM peIlaTh BOIpoC MHade. B dacraocrd, Opw HOIyMeHAH
CRASH OpPYNEHEeHHS C BapUCOHUCKAMH HHTPY3uAMHU, HEACBHM CTAHOBHTCA BO-
npoc: mMo4YeMy I[OCIe/HHe BCErJa MOABIAIOTCH MMEHHO TaM, I'Jle HMeI0TCS BHX0IA
KBapueBHX mop¢upoB. Beaum cuuTarh, 9YTO KBapOeBHe MopdupH, OyAyId B
BHAYUTEJILHON CTeNeBH DAaCJAaHNOBAHHHMY, ABHINCH BeChbMa JIEIKO NOCTYOHHMHA
OyTSAME [ [BUMKEHHSA II0 HEM PYIOHHX PacTBOPOB, TO IOYeMy Ke BMelIalIlue
WX WBBECTHAKHM HMJH XJIOPUTO-CePHIATOBHE CJIAHOH, TaKKe WHTEHCHUBHO pasll-
THe W pacciaHIoBaHHHE, HE B OJHOM ciydae He NOJBEpranTci OpyHeHeHHI?
HecoMHEHHO. Kak Te Tak U JpPyrHe ABJAOTCE XOPONIUME KOJIJIEKTODAME OpYJe-
HeHHsd, W ¢ HTOH TOYKH 3peHHA HaluawaaeMasd B3aKEOHOMEPHOCTb B IPOCTPAHCTBOH-
HOU CcBsA3M PYNHHX Tell G, OIPeMleJIeHHOr0 THIa HOpOAaMM He eCThb ciaydaliHoe
sIBJIeRNe. s

Memny npoumM, pan HaGI0OIeHAN Hall DpoABIeHHEM THIMYHHX BapucHall-
CKAX HHTPYBUN IIOKa3kHBaeT, 4T0 B ycaoBuaAx Calampa OHW OKasHBAWOTCA He-
pyacHocHEME. Tak, mo MomM HadmoneHmaM B TapcMmHCKOM palioHe BCTPEYEHO
ABe BaBEIOMO BADHCIUACKWX WHTPY3HHW, NPOPHBAIIAEe H3BECTHAKH HHMKHEI'O
kap6ona. ToiaTedbHHR 0CMOTDP KOHTAKTOBOM HOJIOCH STUX MHTPY3HBOB HE IM03BO-

*y Cnepanckui, b. ®. — ,Crpykrypsl naneo3ofickux ¢opmanuii O6cko-Tomckore
Mexnypeana®. COopuuk no reororun CnbupH, nananue 3am. CI'PT, 1933 r., ctp. 257, dur. Ne 22.

Mareprasst o reoxorig, Bumyck 15 3
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JIRJI OTMETHTH Jlaske cjaboldl CyabpumHol BEPAIIEHHOCTH B M3BOCTHIKAX ATOH
donbl. Ormevaemoe e Jla6GasuHHM OKpeMHEHHe KapOOHOBHX H3BECTHAKOB
HI B KOell Mepe HeJb3s CTaBHTh B CBA3H € MpOUECCAMH OKDEMHEHNS, COMPOBOR-
HaomuMn: HaxoaauIuecs suech: M-AusA (CMEDHOBCKOe M IIP.), Tak Kak €ro Xapak-
TEp: pesKo OTIU4IeH OT IIOCHeJHero W, HeCOMAEHHO, 00s3aH He I'HPOTepPMAabHHEM
pacrBopaM. N )

Mesgny npousM, Kak yae ormedasoch BHme, I. C. Ja6asuR Takme
cYuTaeT Hanbojlee BePOATHOL PeHeTHYecKylo CBs3b M-HHil C KBapIeBHME mopdu-
pamm M sT0 npesnnonokenre caMo mo cefe HeCOMHEHHO MPaBHJILHO, HO COBEp-
IIeHHO HEMocJe/loBaTelbHO HCKAaTh HOBYI0, 09siee MOJIOAYM IeHepamuio KBapre-
BHX 10pQupoB TaM, riae (hakradecknit Marepuwad He MOBBOJAET HTOTO.

B ob6iuem, Macea dharrmgeckoro MaTepuaa, COOpPaHHOI0 U H3YYEeHHOI'0 Ha
BHAYWTENLHOM IIOWAaNK, 46T BCe OCHOBAHWA YTBEP/RIATH, UTO TOJHAMETANIA -
Jeckne M-HES Cajlaupa IeHeTHUeCKH CBASAHH ¢ KBapresHME mopdupamu. Beps
9T0  ITOJIOFREHHE 3a: OTHPABHYIO TOYKY CBOWX [HaJbHEUIIAX pacCyRIeHAN, MH
MOKREM Temepb NonHTATHCA HabpocaTh MeXaHW3M POPMHPOBAHES U NOCIeNYI0Iero
A3MEeHEeHUs DPYIOHHX Tel. -

Iloene Toro, kak DOTEHIUWATBHAS SHEPrAs HAXOAAMEroca Ha ryOmHe Mar-
Marpyeckoro odare Obljla paspssReHA IIyTeM BHE1PeHus KBapmeBHX mHopHapos B
keMGpafickyo 9 pysuBHO-0CAN0IHY0 TOJINLYy W UIAAHAA Tepes I smepila Ja-
BOBEIX MOTOKOB, IIOCJ€ BTON'0 Havajcd Mepnujl HNOCTBYJRaHHYECKUX IIPOIEECCOB.
OrpovHoe KOJINYeCTBO - 0CBOGORAAOLIAXCA B MATMATHYECKOM 0Yala UapoB U r'a-
30B- BHIHYSR/€HO OBIJI0O J(BEraTbed BBEepX MO UyTAM, HauGonee JuCTYIHHM. A
HUX cinenoBaHms. HerecTBeHHO, TaKUME CHAGHMHA y9acTKaMu JuTocepsl ABHIACH:
JRepiia KBapIeBHX HOpYUPOB, MarMa KOTOPHX K BTOMY BpeMEHM, BCJIEINCTBHE
HeSHAYWTEJBHON NX MACCH M, B CBABU C 9THM OOJBIION IIOBEPXHOCTH OXJasKie-
HBd, ycneja ysKe OCTHTb, B pesyJbTaTe UYero. Kak W B JI060M MarMarTudecKoM
oJare, mosABHJIACh Macca TPEIIUH U TpelIuHHHX 30H. Bocmoab3oBaBlidCH aTHMU
OyTAMY, SMAHAIIMOHHHE CTPYH yCTPeMUJINCHh IO HAM BBEpX, NPOA3BOIA IIPH BTOM
COOTBETCTBY0Ilee U3MEHEHHE KBapIeBHX MOPHHPOB

lIpm onmcanny MmHEDPAJBHOTO COcCTaBa DYNHHX TeJ MH' y:Ke OTMedalid Cy-
MEeCTBYIOIY0 3aKOHOMEDHOCTL B pacCHpe/leNeHn i HeKUTopHX MaHepaios. Ocober-
HO PE3KO 3T0- MONY9epKHBaeTcs 1A MunbHofi rpyuns. OkaswpiBaercd, AJIS 00db-
wHHCTBa M-Hu# Canampa, Kak 5T0 IOKasHBAIlOT PasBeloYHHeE paboTH, XapakrTep-
HBIM 00GTOATEJNBCTBOM fABIAOTCS TO, YTO B BEPXHHUX TIOpPU30HTAX pPYAHHL Tea B
KadecTBe JKMJIBHONO MHHEpaJja Beerja MpucyTetByer Oapur. Hepeako B BHXO-
JaX Ha NOBEPXHOCTb ©r'0 CKONJIEHHA [NOCTADAIOT TAaKoi BeJnYWHH, 4910 00pa-
3YWT CWIOMIHEE MaCCH, JIAIIb B cIaboi crenenn cyabpurusnpoBanabe. 1o Mepe
yrayGieHus K GapuTy Ha9dHAeT IPHCOENHHATRCA KBapl, KOTOpHI B 60Jd€e IVy-
OOKNX FOPUBOHTAX CTAHOBATCS MpPeoOJafalIlUM H, B-CBOD ouepennb, ©I1e HUIKE
YyculleHHO BEITeCHAeTes: KapOoHATAMH.

Uro ' Kacaeres pyaHHX MHBEPANOB, TO B UX pacipenejieHUH Tagou MPa~
BAJIBROCTA MH He HaOjaojgaeM. JIamb cnaGoe OposBiIeHAe TAKOH 30HAIBHOCTH
HamedaeTed Ha M-muu II Cagamperoro pymumka, e BHAHO, 4TO ¢ DPIyOuBOH
rajleHdT [O0YTH IledAKoM wucdesaer. [lono6mass saTymesBaHHOCTH B 30HaJBLHOM:
pacopejlelleHNH CyJNBQUAHY MAHEPaIoB MosReT GHThH 00‘ICHeHa HEONHOKPATHHM
HaJlIOJREHUEM OTNeJILHHX CTaludll’ ONHON M TOH ke OSIOXM MUHEpAIHM3AlAW, &
TaKkKe HaJlOREeHHeM pasjuIHHX II0 BPeMeHM bUox opyleHeHus. [Ipasma, B Ha-
ImieM eJydae BTropas 9moXa, CBA3aHHAA € LOABJIEBHEM NaeK 1uatasuB, BooOIIE
roBopd, C1a0 BHpaeHa, HO H OH& MODJA HAalOMKATH CBOM OTHEYATOK N elle:
OoJlee 3aTylleBaTh KAPTHHY HOCTEN0BATEJBHOFO X014 UPOMECCOB MUEEDATO06Dasn-
Bannd. ,[lame craban MuHepanu3amus, HATORUBIIAICA Ha 00766 CTAPYI —I0BO-
PHUT 9 M M 0 HC—BH3HBAET TaKAe 0CI0RHEHHs], KOTOPHE JACTO TPYAHO 06°ACHATH “¥).

*) 9 MM 0 Hc-V3MeHenusa NepsUYHOro opyiAeHeHus ¢ rayoutoii, cTp. 13.
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HecoMHeHEO, 0TMeYEHHAA 3aKOHOMEDHOCTH B paCUpeleNeHHHd RUIbHHX, &
faKme W Koe-rle CyJb(HIHHEX MHHEpaloB .0 BEPTHUKAJA COMNIacyercs € MmocTe-
OeHHHM H3MeHeHHeM CocTaBa JedcTBoBaBIHX riayOMHHAHX (hyMaposuI, o0yciIoB-
JIeHHHM [OHMJKeHHeM HX TeMoepaTypH. B ceere momoGHoro mpencraBleHdsd H
W3JI0SKEHHOr0 RHINE (aKTHIECKOro MaTephasa, HOPANOK (GOPMHPOBAHHS PYIHHX
TeJl HaM Ipe/icTaBjlAeTcs UMEHHO B TOM BHJe, Kak 9To H3o0pameHC Ha IpHia-
raemoit cxese (tabauna I).

llepBas smoXa MHUHepajd3alW: CJefyeT Beje] 3a SaBepIlieHAeM BYJKaHH-
YECKON JedATeJIbHOCTH M OXBaTHBaeT Co00i nepuol, B KOTOPHKA B OCHOBHOM
Oni copMEPOBAHH PYIOHHE Tejla U COOTBETCTBYIOUIWe IPOLEecCH H3MeHeHHs
BMeLIAIIUX [MOPOJ, CONPIBOMRIABIINEG pynooOpasoBaHue (CepUOUTH3ALUSA, OKpe-
MHenme ® T. u.). Hanboiree paHHAA cranusd STOH SIOXH XapaKTepusyeres 06HMJb -
HOH KOHIEHTpalpel NAPUTA, XJOPUTA B CepHUI[ATa, COCPEeNOTOYABAOMIUXEI, IJ1aB-
HBM 00pasoM, B O0KOBHX IOPOJaX, pPacIpocTpaHAsAch WHOINA Ha MejdhHe AeCATKH
MET)OB, a TaKme orjiaralrcsa (occ6eHHO OUPHT) B Gojlee BHCOKHX TOPH30HTAX
TpellUH, e reoTepMuYecKrde ycJaoBud OnuE Hambojiee GIAaroCpHATHH A HX
BHJeuenAsa. MopeHbupyeMuit B 60KoBHE MOPOJH NupUT o6pasyer Xopomio BHpa-
eHHHEe KPHCTAJINKN (LIpaBja, 3a4acTyl0 CHJABHO HapylleHHHe IIPA UOCIey 0IEX
AMHAMAYECKHX BO3JEHCTBHAX) pas3jnyHON BeJudWHH (0T 1-2 MM Jo 0,1 MM),
9acTo COUpOBOEAaeMble KaeMKaMd TOHKonpmaMaTHdeckoro kBapna. Koe-rme Ha-

ii0aeTcd TPOHUKHOBeHWE NHPHUTA B BUME JKUJI0YEK B (JeHOKPHCTH KBapma BMe-

manmux nopox. Ceprmur Beerna oGHApPY:REBAGT CKIOHHOCTH KOHIGHTPUDPOBATH-
€s1 BOKPYT 3epeH nupura, o0BoJIaKHBaA WX CBOMMH JIACTOYKAMH, HIIH BMeCTe ¢
Opu3MoYKaMH KBapla, pacrnojaradch IMepHeHNUKYJAAPHO K rpadaM mmpara. B
o0meM, CODHIIAT MOABJIAETCH HECKOJbKO I1033Ke NHPHTA, HO, HECOMHEHHO, B OLHY
Ty e CTalui ¢ HEM.

IlapamensHOo ¢ o6pasoBaHHeM CepHOHTa HIeT pPa3BuUTHAe KBapna. IToT
nponecc cuiucuPUKanan GOKOBHX IOPOA IPHBOAUT K 00pa30BaHUI0 3HAYUTANB-
HHYX MacC BTOPHYHLIX KBapIUTOB, KOTOpPhe conpoBoskAalT Bee Canaupckue M-HEA.

[oBumMOMY, B ATy e CTaJHi0 KOe-Ile IPOUEXOIHI0 ¥ OTJOMKEeHHEe apce-
Honmpura (,JluHsa 2“), rie oH 10 BpPeMeHHU CBoero 06pa3oBaHMA ABIAETCA HAH-
Oojiee paHHEM MHHepayoM (rabi. II).

[Ipomeccnr M@Hepanoo0pa3oBaHHsA STOH CTaluH, Xapakrepasyoliue o600
m3MeHeHHe OOKOBHX NOPOJ, BOOJIHE AHAJIOTAYHH MHOTMM METAJIJIOHOCHHM pamo-
HaMm. Tak e Kak M TaM, MH HMeeM BO3MOMKHOCTH 3aQUKCHADOBATH HEKOTOPYIO
BAaKOHOMEPHOCTL B pachpejeleRuH ¢OpasylomuXcad OPH 3ToM MHHepaaoB. Head
JlaJleKo 3a IIpe/ielaMH M-HUJ MH HMeeM CYIeCTBeHHO XJOpPUTH3HPOBaHHHE IO-
POJibl, MMeioINAe HEHE 00JHK KBapl[eBO-XJIOPHUTOBHX CIAHIEB, TO B 30HE, HEMO-
CPeICTBeHHO IPUMHRKADIIeH K pySHHM TejlaM, 0cOO6HHHM PasBHTHEM MO0Jb3YTCS
CepunHl M KBapn, NpUYeM, KaKk 93T0 YCTAHOBJGHO pa3BeNOYHHMH paboTaMiu,
CepUIOUTH3ANNA SHaYaATeJbHO ocjabeBaeT 110 Mepe yHalleHHd OT PyINHLIX Teld, a
MOIIHOCTH 9TOH B0HH-NO Mepe HpuGAuKeHHA K KoHOaM mociaensux. Ta ke mpa-
BUJBHOCTb HaMe4aeTCs M B OTHONIeHAHW mnupuTa. M B mojeBoit o6cTaHOBRE HE-
PelKo Takhme, Pe3Ko OTIMYHHE II0 GBOeMY O00JUKY, 00pa3oBaHUA MOKHO NPHHATH
3a Jipyrde IOPOJH, TaK K4K UPU HTOM OYeHb YacTo XJIOPUTH3HPOBAHHHE pasHO-
BUHOCTH OKasHBaloTCAd 006I9HO cialee pacclaHOoBaHHBMI. Ho MEKpoCKOU mOKa-
BHBaeT, YTO0 KAK KB.-—-CEpPUIATOBHE, Tak 1 KBapIBBO-XI0PUTOBHE CJaHIH HMe-
0T OIMH | TOT jKe cocraB W 00d43aHH CBOMM MPOHUCXORICHHEM 30HAJIBHOMY
HpOSABIEHHI 1Ipolecc)B ,mponunuresanun“, [locienHue, Kak H3BECTHO, Xapak-
TEePHH He TOJBKO I M-HHIl, CBA3aHHHX € HHTPY3UBHHMY 00pasoBaHUAMH TAUA
I'PaHUTOB (HampaMep pyIOHHI paiion Borre MoHTaHA), Hu IOBOJILHO pe3Ko OH-
BalOT BHPaMeHH # B M-HAAX, 06pa3oBaHHHX B 9()Qy3UBHHIX MOPOAaX, KOHEYHO-
skepioBoit  Qamuu. B kayecrBe mpuMepa MOMHO IPUBECTH M-HUA DBeHrpuu
IMlemban nm KpemHnn, rme, Kak w8BECTHO, MOCIGNHHEE CBA3aHHL C. MOJONH M
sRepaoBuMa  o0pasoBaBHAMU 3(P(Py3dBOE ¥  COIPOBOKAANTCA HHTEHCHBHBIMHI
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TpoleccaMd ,UPONHMJIATE3ANEEA®, B3aXBATHBAOIAMA HBHOIAA AOBOJBHO MOMIHLIE
80HH BMeINaoUIHX nopod (/o0 100 M) Upu CpaBHHTEJILHO HE3HAYNTEIbHOH MOII-
HOCTH OTAeJBHHX 3ajleskell (Makcumyy 15-20 M)¥). :

TagkuM 06pa3oM, WHT@HCHBHO NpOABHBIIAECA B NAHHYH CTaAUl0 MHAHEpPAJH-
BallEy THIpPOTEpMalbHHE H3MEHeHHs GOKOBHX I0POoJ H IOArOTOBHJIE KBADIEBHE
nopdBEpH K TOMY, 4TO B Iocjeayomue (ash CHABHOTO OJHOCTOPOHHOIO HaiRUMa,
Onaronapsa oOHJbHOMY Pa3BHTHI0O B HHUX 4YelIyHYaTHX MHHEPaJoB, OHH JIETKO
OHJAM [IpeBpallleHH B COBePIIeHHHEO CepEIUTOLhHe W XJIOPUTOBHE CJaHIIH.

Ipomeccnl MuHepanmsanum 5Tofi craquy NpephiBaloTed HacTymuBmelt gasoif
CJKATHSA, NPH KOTOPO# BCe cylecTBypllne TpellHHHHE B30HH 3aKPHBAKTCA H
TEM CaMHM Ha BpeMa 3a/lepXKuBanT OEPKYJIAOui0 pacTBopoB. B aror mepumonx B
MarMara4ecKoM odare HNpoumcxoAuT Iu¢gepeHOEpoBaHAe pacTBOPOB, U B IOCHE-
Ay®©Iinue MOMEHTH, KOIJa CRaTHe cMeHsercd pACTAkeHUeM, DU 3aMETHO U3Me-
HEBUTHXCA (PU3HKO XHMHYECKHX YCJIOBHAX, B (oJiee BHICOKUX-IOPH30HTAX TPEIIuH
Ha9uHaAeT orJjararbesd 3Ha4mTelbHasd Macca OapuTa, BEerJa CONPOBOMKIAEMOI0
©O0RJIbHHEM HOABJEHHeM cdanepura, OTIOMREHHEI KOTOPOTO, HOBHILUMOMY, HOCTH-
rajli MakCHMyMa MMEHHO B 9Ty €Tajdi0o MrHepaiamsanuu. Takue cyLIeCTBEHHO
GapuTo-cpHallepuToBHe pYAH 4Yallle BCero cjaraioT co6od BepXHHe TOPU30HTH
M-HE. Ho uHOrJAa OHH MHOABJAKNTCA B BANE OTAJbHHX MO0JOCOK, JIUH309ER H
jaxe Jidgs (Kak HampuMmep, B Y pPCKOM M~-HUH) Cpelifl CyIIeCTBEHHO HMPHUTOBHIX
o6pasosannit. lloBujuMoMy, ABUTaBIINECA PAaCTBOPH LIJIH HE TOJBLKO IO CTapHM-
Yo aamoJHeHHHM OTJOMRGHHAMYU IIepPBOU CTAAHH OYTAM, LPOHM3BOAS HOPH STOM
COOTBETCTBYIOII e MeTacoMATHYeCKHe 3aMellleHHs, HO M [0 HOBHM, Hau6ojee
NOCTYNHHIM INYyTAM B BHIE TpemuH, o6pasoBaBmuUXciA B CHOPMEPOBAHHHX K
BTOMY BpeMeHU y4YacTKaX pyAn. MERpocKoill HOoKasHBaeT, 4TO COCTaB STHX JIHH-
309¢K, MPOHMUKAOIIAX B CYHIEeCTBEHHO NHPHTOBYI Macey, He TOJbKO OOpexeld-
ercA HajgndmeM cgajlepuTta, HO ¢ HUM Besje accolluupyel W TalleHHT, a TaKxke
He3Ha4YnUTeJbHOe KOJIMYEeEeTBO XaJbkonumputa ¢ TeHHaHTHTOM. [lo Beedl BepoATHO-
¢ru, B 8Ty CTalMI0, Hapsy co cajlepuToM, NPOMCXOAUT OTIOKEHHE H TIMaBHOH
MacChl TaJleHNTa M He3HaYnTe]bHOr0 KoamdecrBa Apyrux cyuabduaos. [lapar
HPONOJIRaeT -0TJaraibcsd U 3[eChb, X0Td KOJUYECTBEHHOE €r0 COOTHOIIEHH® € Jpy-
TEMH Baxoidiiumucd sjech cyabguiama He Beanko. Cganepur odeHb 4Yacro
YCHIEHHO pas‘enaeT 3epHa UHPHUTA, 00pasysd THUUYHHE CKeJIeTHHE CTPYKTYDH
B TOJYEepKUBasd TeM caMHM (ojee papHee BHIeNeHHe mocienHero. [lapaiiensuo
€ HOAPHUTOM B 9Ty CTaJUI0 OTJaraercs M CepuliiT, KOTOPHHA, Kak 3To BHIHO B
NpospavyHHX uLaugax, ceuer CBuIMA JIHCTOUKaMU 3epHa cdajgeputa HIA Ke
00BOJIAKHBaeT UX B BH/E KaeMOK.

B a1y e craguio OpoHoJisKaeTcs OTJIOMKEHAe 3HAYUTESHLHOTO KOJAYECTBA
KBapoa M CBA3aHHHX ¢ HAM XaJbKOOHDPHTa B TeHHAHTHTAa, KOTODHE B Macce
€Roefl KOHIeHTpHpYoTCA B Gojiee HUBKWX TOPH3OHTAX, He:keaw OapHT.

Hakosenm, B mnepmoj BHOBb HacryumBlled (hashl CiRaTHA U IIOCJAENYIONIEro
PacTsKeHusd, MOCTEIIeHBO majalllas TeMoepartypa IPHBOAUT K 3aMeTHOMY M3Me-
HeHNI0 XapaKTeDa THAPOTEPMalbHEX PACTBODPOB, KOTOPHE B MPOTHBOIOJION 40CTh
Dpenbymed craium 060ramaoTesa yrodbHOH KHCJI0TOH, 3alaKCcHpOBaBIIeH CBOE
DofABJEeHEe B BH/® D4siIMYEOro poja Kap6oHaTOB. OT/IOMKEHHS KBaplia B 9Ty
CTaNlu0 He3HAYHTEeNLHH. IloMnMo pymHEX Tesd, OH BMecTe ¢ KapGoHaTaM Jaer
PSR PasiuyYHHX KBapIOeBO-KapOOHATUBHX KHJ B Jie:kadeM Ooky M-Huil. Jlausada
crajus YpesBHuaiiHO GenHa cynbguaaMm, a Mo:keT OHTEH Haike CoBCeM sBJsercs
nycroit. Ecilu MH W BeTpeyaeM B KBapleBo-Kap6OHATOBHX pPyNaX I skujax Cyilb-
$EAH, To AX NodBJeHHE, NOBUAVMOMY, CBA3aHO HJM C KBapleM, KOTOPHI, Kak

*) boraanosny, K. Pynusie M-itng 7. 1, ctp. 122-122. O6pyuer, B. A-,Pynsbie
M-HH5 —YacTh ONHCATEALHAY, cTp. 300-301. :
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YHasHBaJIOCh, B HEG0JBIIOM KOJMAYEECTBe OTIAPAETCA B NepPBHE MOMEHTH STOH
eranud, WA 00643aHO OpoljeccaM PACTBOPEHUA M MEPEOTH0ReHHS pPy/J NpeABIy-
AxX eranuil OTI0RCHYS. ‘

[loBraaMOMY, BaBepIAIIKM®MOMOHTOM [IOPBOX BHI0XHU ODYNGHEHHSA SABIA-
ercd obpa3oBaHne KapOoHATO-(IOOPATOBHX JKHAJN, KOTOPHE HE HecyT B cefe HH-
KaKuX OPU3HAKOB CyJAb(UIOB U JHMHUK pas [0AI6PKEBAIOT, YTO KapOoHATOBAS
erafius, 1Mo KpaliHe#t Mepe ‘B caMue MOCIeldHue €6 MOMEHTH, OHJa 6e3pyHOH.

Bropas bmoxa MuHepanu3aOun HAXOMWTCA B CBASU € MOABIGHWEM JAeK
Ira6a30B, KOTODHE CEKyT BMEIAlOMHe HX CIaHOH M Takme DyJIHHE Tela.
Opynerenne, cBA3aHHOe C OTOH BIOXOi, B0OOOMIe I'OBOpsi, O04eHb €J1al) BHpa-
JREHO W XapaKkTepHayercs OTJNQ:REHHeM NHpuTa, TOHHAHTATA, XalbKONAPHTA H
cpanepura. IlpeobianaoiuM MEAHEPAIOM SBJAeTCH IMHPAT, KOTOPHU B3aIACTyio
B JalBkax AmM0a30B M BO BMEUIALIINX [OpoAax ofpasyer MOBOJILHO KpyUHHE
KPHCTAJUIH (70 1,5-2 cm). Bee ocranbane cyibQunbl PuKerpyoTca B KBAPIEBO-
Kap6oHATIOBHX MUjaX, COKyIIMX [AabasoBHe Teja, B BechbMa He3HAYUTE]bHOM
KOJIAYECTBE. C(I)anepm #ke BCTpeueH BCer'o B HECKOIBKAX 3epHAX.

Hanosmerne 5Tofl SIOXM Ha DPeJHAY Y0, HOBAZAMOMY,: 0Ka3allo He sMajoe
BIUsAHAE Ha ' 'HOPMAIbHYIO TOCIEN0BATEILHOCTL HACIIOIAeMOr0 HaMH IOpAIKa
BHJIONIeHNs MUHEPaJoB. JTAM, 049€BHIHO, B BHAYATEJNHHON Mepe @ 00‘dCHANTCA
HEeKOTOpHEe IapakTepHHe CTPYKTypHHe ocofenHocrd. Tak, HanmpaMep, npu oupeze-
JIeHAU NOpPSAJIKa BEIIEJIEHAS OTAENbHEX MAHEPAJIOB '9acTo IPAXONUTC CTAlKABATE-
¢4 ¢ TAKEM SBJEHHEM, KOr/a pelleHHe BOOpoca Moer OHTH IBoakuM. B
YaEGTHOCTH, paccMaTpHBas B3aHMOOTHOIIEHWS ' TEHHAHTHT4 € XaJbKOOUPHTOM,
 MOKRHO HabJiogaThb WM RUJKOBATOCTH M KAEMKM ' XaJbKOINUDHTAa B 3€pHaX
TeHHAHTHTa, uau-Haobopor. Ha ocHoBaHHE dTAX KpHTEpUeB B OLHAX Injaudax
nojydaercs. 9TO XaJbKoOADHT 0ojee NO3NHAN MAHEpas, B APYrAX e OH OKa3hBa-
ered Gosiee paHHUM. AHAJOIMYHHE e COOTHOIIEHAS MORHO BHIETh W B B3aWMO-
OTHOUIEHHSAX OUPHTa ¢ MUHKOBON oO6MaHKOH. MemIy mpodms, Bo BTOPYI0 BroXy
MUHePaNWsANHH, TOBAAUMOMY, OTIarajoch 60aplmoe KOJIUYECTBO IMHPHUTA,
KOTOPHIT B Macce CBOefl KOHIEHTPHpOBaJICA B JemadeM OOKy DPyHHHX TeJ U B0
BMeINaoIax moponax. M mockoIbKy BO BpeMs HMIDPEHBAMHHE €ro Kak B MePBY,
TaAK H RO BTOpyl0 (pasy MHUHepaJusaldd OH BHAENANCS B BHJE OTIeJbHHX
KPHCTAIIOB, 'TO, €CTECTBeHHO, BechbMa TPYAHO MpH HaGMOIeHHAX OTIMIUTH
IepBHH  oT BIoporo. EXnHCTBeHHHM KpPUTepHeM pasBe MOKET CIYMHTH TOIbKO
T0, ‘9TO TNepBHIl, OpeTepueB BMeCTe ¢ BMENIAWIIUMA MOPOAAMHE CHJIBHOE OJTHO-
CTOPOHHee JiaBJieHHe, dYacTo’ ABJIAeTcA pasqpolJeHHHM, Jamke IIPOBPALIOHHHM B
JINH309KHA, TOIZa KaK BTOPOH BHIJIAAUT HECKOJbKO CBeKee.

B ofinieM, runorenHue Ipomeccs MAHepasoo6pasoBaHus Ipd (GOPMUPOBAHAHN
pyAHHEX skua Cajgamperoro M-HuS OBUIA YPesBHYAUHO CIHORHEIMH.

Bubpanasa olHOCTOPOHHEI0 JaBileHHSA M COOTBETETBYOIasd HudpepeHuanus
PYAHHX pacTBopoB HpE H3MeHAMIEXCA (PUBAKO-XHMUYECKAL YCAOBHAX H
00y cJlaBluBajil €CO00# NpPEepHBHCTOCTH MPOIECCOB -I'EAPOTEPMANbHOI0 MRHEPAJO-
ofpa3oBaHdsl W pasjipdde ero xapakrepa ¢ rayOmHOM. Her coMueHuda, 4to OpH
(popMUpPOBAHMM PYAHBX TesJ OHJIO HECKONbKO (pas pasnpobieHud, Kask/iasd U8
KOTOPHIX NpelIlecTBOBANA MoCile/yoiieli etafdu Mudepaiansanun. U, ecrecTBenHO,
pasnpobiieHBEHe YYacTKA DYyAH, OTJIOKEHHoH B 0o0jiee DaHHIWO CTaJH0, OHJIH
2100166 NOCTYIHHME NyTAMEA M)A DOCIeNY OIIUX SMaHAHOHHBHX CTPY#, KOTOPHE
©0C00eHHO WHTEHGHWBHO 3aMellald 9TH HapyIIeHHHE B30HH, 3aTylIeBHBasd TeM
CavHM KapTHRY OocjeJ0BaTedbHOCTH (a3 pasapolbienus. Bor mogemy npm HalGiio-
IeRuAX HaM He yJiaercs BCKPHTH PE3KO OPOCAIIUXCA B riasa AedopMamuoOHHEX
HecorJacui MesEny OTIeJbHEMA CTaIHAMU MHAHepaJusamud. I ToIbKO B peIKAX
elydJasx, 0COGEHHO TaM, I'le cpeld MUHEpPAJIbHOrO KOMILJIeKca PYJi PAHHeH cTajdu
HoABJAeTCA HOBasd accompandsd MEHEPaloB B BHAE JIHH309eK H II0JOCOK, TOJIBKO
TaM 8TO ABJIECHHAE C HECOMHEHHOCTHI0 (CIYepKHBAETCH.
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BunenseMbe HaMH Cralud MHHeDaJH3aldd B NEePHON IJIABHOX BIOXH-
HOBHAMMOMY, HEOJHOKDAaTHO HAajaraJuch Hpyr' Ha Jpyra, U MuHepaJH OGoJiee
paHHe#l craiWE 3adacTyld MH (HKCHpDyeM CpefiH MHHepaJbHOI'0 KOMILIEeKCa
nocileNyoINuX CTaauil, B pesyJbTaTe d9ero #aKHe MUHepaJH, KaK MUPHT, IPO-
TATABalOTCA [0 KOHIA MeTallyloreHmYecko#t »smoxd. Hepenko Takme m Gapur
BHJeJseTca mocle KapOoHaToB. He mckioueHa DPH STOM BOSMOMKHOCTH TOr0, UTO
9acTh CyJbQHA0B, XapakTePHHX [Jjsd Gojlee PaHHHX CTalHl MHUHEPaIUsaOuH,
[osABJseTCA TO3[HEe 3a CYET pacTBopeHHs pyH O6ojiee HUSKUX TOPU30OHTOB.

SHAYATENBHO II03:Ke, MOCjIe IIOJHOr0 3aBeplleHHsA IHKJa THIOreHHHX
IpoleccoB MHUHepaJnsanuw, 6Jarofaps 5po3LOHAON NeATeNBEOCTH, M-HUS RHIBO- .
AATC Ha JIHEBHYI0 II0BEPXHOCTh M IOABEPraloTCid WHTEHCHBHHM IpoleccaM
BHBeTpUBaHHA. B pesynbraTe IJATeJIbHOr0 BO3[eHCTBUS Ha NEePBHYHHE CYJIh(uI-
HHE pyAH aTMocepHHX AareHTOB NO0ABJSETCA HOBHI KuMIINIEKC MHHEDPaJbHHX
o6pasoBaBni, OTHOCUMHY HaMH K CyIePreHHOU 5II0Xe MAHepaJusanuu. B npenenax
nocjefiHeil BHIENAITCS [Be CTaAWH, COOTBETCTBOHHO XapaKTepuayomide co6ok
30BY OKHCJEeHHs W 30HY IeMeHTaumu. MumHepalaMd, Han6ojiee JacTo BCTPeIaio-
IUMHACA B 30He OKWCIEHHS, ABIAKTCA OapHT, KBapI, JIUMOHHT, 30JI0TO, cepebpo.
lopasno pesxe moaBIAlTCA Kap6oHATH B BHA® MaJjlaXuTa, asypHTa, LepyccuTa
W CMUTCOHHTA. XAapaKTeDHHMH MHHepallaMH [JIsS B0HH IIeMeHTAamuHd, KoTopad,
B0OO1lle I'0BOpA €Jab0 BHpaiKeHa, ABJISITCSI XaJbKOSWH M KOBEIJIHH,

[IpomeccH BTOPpUYHHX H3MeHeHHI cyabdraHWX Bsajemeii Canaupa OHIH,
HNOBHAUMOMY, TAKMHKE CIOMRHHMHE H B KakIOM OTHeJHHOM CjIydae, B 3aBUCHMOCTH
OT coCTaBa W CTPYKTYpPH IIePBHYHHX pyH, JaBaJd COOTRETCTBEHHO W pasiddHHMA
XapakTep SOHH OKHCIEHHS, 9TO 0CO0GHHO pe3K0 IOAYeDKHBAETCA XapaKkTepOM
,BeJlesHOll TUTANHY, HaXoJdmelcsd B BHX0OAAaX HA IOBEPXHOCTH OTAEJIBHHX
M-Hu#. [lpaBna, 8posHoHHEE nponeccH B GoNbIIMHCTBE CIydYaeB He COXPaHHIT
HaM 9TOro TUNHWYHOI'O COYTHUKA CyJNbQHIHHX M-HHE, HO BCe e M 0[O TeM
OCTaTKaM, KOTODHE Koe-Ile yhejelu, MH MOMeM 1[0 HeKOTOpOH CTeneHH CyIuTh
060 WX XapaKTepe M O NPOMCXOAMBIINX B Iepuol uX (OPMEPOBABHSA SABJICHHAX.

[Ipeskne Bcero, B Tex M-HEHAX, I[e 3HAYATEJBHYI0 POJb B MHHEpaJbHOM
cocraBe pPYAHHX Tell HI'DaeT CepHHH KojyelaH, Ha BHXO0JlaX HUCIeAHEr0 MH
MMeeM TUIRYHYI0 MacCUBHYD ,JKelesHylo madmny“. IlpumepoM MOryT CIysKATH
‘BeKoTOpHe M-HES Ypckoro patioa (,J/lmEsa 1%, ,Jluusa 2%). BeprmraapHHX
paspes 9TUX M-HRN M0BOJBHO WHTEpPECeH MW, HECOMHEHHO, II019epKHBaer, 4TO
00pusoBaHMe B0HH OKHCIEHES I[POMCXOAUJO0 B CYXOM TPONHYECKOM KJIHMaTe,
KoT'Jla IepuoandecKkoe KojebaHue ypoBHs Iy HTOBHX BoJl CI0COGCTBOBAJO 00AABHOM
KOHIIEHTpallud OKHCJIOB JKeJje3a Ha OlpelleleHHOM I'OpB30HTe, B 00IIeM COBIaA-
oIeM ¢ ,30HOH IpocadynBaHuUA® *).

Beprrkanbeuil pasped mo M-HMO ,JImHsa 2¢ naer ciaenyoIIykn KapTHHY.
Haumnasa ¢ caMoil moBepXHOCTH 3ajieraer 30Ha 0apUTOBHX MECKOB (,0apuUToBad
CHOYy4YKa“), OpocThpapinasies 0 rayORHH npuMepHo 30-35 M. sKesesHoil muIAnb
3llecb MH He HaX0/luM, HO, HECOMHEHHO, OHa IPHCYTCTBOBala, TaK Kak HaXoHsd-
meecs Helajeko M-BEe ,JImH3a 1% COXpaHHJIO OCTATKM sReJe3HOH IIJIANH,
HeJOCPEeNICTBEHHO DOl KOTOPOX “HAYWHAETCS AaHAJOTHYHAA e 30Ha 6apUTOBHX
necKoB. fIBIAsACH pe3yJsbTaToM MOJHOI0 BHINEJAaYNBaHAA CEPHHUCTHX COBAUHORHH
MeTaJJIOR, TOHKO OPOHH3HBAOOIAX Maccy O6apura, ,CHOYYKa“ MOpeNCTaBIIeT
u3 ce6a Oojiee MM MeHee DHIJHE arrperar sepeH 0apuTa, CIeMOHTHPOBAHHHX
OKHEJAMH sfesiesa. B 3aBACHMOCTE OT KOJUYECTBA IIOCJIEJHHX OHA [PUHAMAeT
TO eJNTOBaTyo, TO GypoBATYyI0, TO, HaKOHEI[, COBEPIIEHHO 0eJIyl0 OKpacky. Jra
30HA 3HAYUTEJBHO oborameHa O6JaropoJHHMH MeTalJlaMd, TJaBHEIM 00pasoM,
BOJIOTOM 1 cepefpov. XHMUYeCKHe AaEaJussl (UKCAPYIT X0 19/, comep:RaHUES
MEmbaka. Conepsranue 6aputa HocTAraer Ao 90°/e.

%) Hlneﬁuepxeu.—30be OKHCAEHHS H LEMEHTAUHH CYIb(OUAHBIX PYAHBIX M-HUH.—BecT~
auk TTPY, No 7-8, c1p. 60-66. 1930 r.
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Husxe 30HH GapHTOBHX DNECKOB HAaXOAUTCA 30HAa KOJYeNAHHOI'O IIecka,
KeTOpad, B CBOIO odYepellb, CMeHAETCS 30HOM MEePBHYHHX Pyl € 39MeTHHM
HaJAYWEeM R HHUX BTOPUYHHX cyabduuoB. KondegaHHHH 0eCOK DpegcraBidercd
AOBOJBHO PHIXJHM, CJa00 CIHeMEHTHPOBAHHHM M GOCTOHT, IJIaBHHM o006pasoM, U3
aepeH Oapurta M uupurta. Melb W IHHK-cO/epKaIlue cynmpnnﬂ BHII@JOYEHH
110JIHOCTHI0. JIRIIb M3penKa nonanaeTes BTODHYHHY KOBEJJIUH B BHIE CARHCTHIX
HaJIeTOoB.

[IpuBefeHsHil pa3pe3 yKasHBaeT MNOPANOK COOHTHI, NPOMCXOIHBIIAX B
CBSI3H C BO3/lelicTBAeM aTMocdepHEX areHTOB Ha Dy AHbe MAHepaJH. [loBaaumomy,
B HepBHe MOMEHTH CONPHKOCHOBEHHS CYJIb(HI0B M HUA ¢ BaJ030BHMH BONaMH
HPOHUCXONUT C€j1a00e OKHCJIEHH® ¢ TMOBEPYHOCTH OTIeJBHHX 3epeH MHHepaJsoB. Ho
¥ 3T0oro OHJIO y#Ke JI0CTATOYHO I TOr0, 4TO0H HapyMHTH TECHYK HX CBASh U
npEBecTH B 60jiee WIH MeHee PHXJ0e cocrogHme. LleTecTBeBHO, yBelndYeHHe IIO-
BEeDXHOCTH KOHTaKTa CYJb(HIOB ¢ NPUTEKAlMUMU PacTBOpaMHU OPHBOIAUT K TOMY,
YTO BCA Macea 9THX Cyab(pHUAOB OO BIUAHHEM Bce 000ramaloliuXxcs CcepROH
KHCJI0TOll pacTBODOB NEpeXofuT B COOTBeTCTBybINHe cyab(ars. [Impmr, kak #3-
BECTHO, BHAYalle IpeBpaliaeTcd B P4CTBOPDEMHY cyJsibdar 3akucy xeaesa —FeSO,,
a 3a1eM OHCTPO HEPexXOJHT B CEPHOKUCIYID CoJb OKHCH skejesa — Fe, (SO,),,
o6Janaomyo caoco6H0cTbI0 K OHCTPOMY THApPOIHE3Y B UPHCYTCTBHH CHIBHHX
HeiTpanmsaTopoB. UrcyTeTBHe TMOCHEAHAX BOJW3M HAIIUX M-HUH NaeT BO3MOK-
HOCTh 00pasyloInMCs 3[ecb PacTBOpaM MHUI'DUPOBATH Ha 3HAaUYMTENIbHOE Pacerod-
HHe 0 Tex [Op, NOKAa KHCJOTHOCTH HTHX. pacTBOPOB He (yleT HedTpajiddoBaHa.
B pesyabrare mpomcxoAaniux 37ech peaKnuil BHOalaeT Hambojiee CTOiKoe coe-
NWHeHMe iKelesa B BHJE I'MAPATA OKHCH, CKONIEHHS Ro'roporo u o0pasyior

» ROJIC3HY 10 IIJIAMY“.

ABpajornyHas KapTuHa Opoucxogut ¢ ZnS u PbS, Haxonﬂmamnca B M-HUH
B HE3HAYHTOJHHOM KOJIMYECTBE, ¢ TON JIMIIb PasHUMEH, 4TO OHM NOABepralnTes
aTOMY Ipolleccy IepBHMH, ¥) BeleacTBue Oosiee Jierkofl mx pacrBopumocru. Ho
ocTaeTcs MOKa He pelleHHHM BOIPOC—Kyd4 yHOCHJHCH 00pasoBaBIIHecs 3/1eCh
cyiaparsl NUHEKA ¥ cBrHOA. [lo Beeil BepoATHOCTH, 91U COENUHEHUS, HE BCTpe-
yaa Ha CBOeM NYTH BOCCTAHABJHBAWINEH cpeNH, PacCeHBAJHCH Cpen: CHIALHO
TpelAHOBATHX 00KOBHX mopox. Ha M-um ,JImH3a 2% sT0 TeM Gojiee BeposATHO
¥ ITIOTOMY, 4TO IIepDBAYHHE [UHKOBHE PYIH IPHYPOYEHH K KOHTAKTaM DPYNHOI'O
TeJda, M, GCTECTBOHHO, OepeXolsd B pAacTBOD CaAMHMH [EpPBHMH, CBHBIOBHE R
IIAHKOBHE COeIHHEHUs BHHYMRICHH OHJIH IBHIAaTbCA BMOJL STOr0 KOHTAKTa H,
HECOMHEHHO, TepPSJHCh B DACCIAHMOBaHHHX CEePHUIOHTOBHX cjaaHnax BoaMomso,
4YTO He3HaYHTeJbHAs YaCTh IMHK4 U CBHHIA KOHIEHTPApPOBaJach B BHIE KHC-
JOPOMHKIX coJiet B 30He OKMCIEHHA, YeMy, MOMeT OHTb, CMOCOGCTBOBAJIO HANH-
yle B pyldax I[epBAYHHX KapOoHaroB. Ho mocienymwiue npomeceH OKHCIEHHS
ACCOIVHDPYIONIEro ¢ - CBUHHNOBO-MUHKOBHME CYJNb(UAAMKU [UPUTa OPWBOAUIHE K
‘o6pasoBaHui0 cyJbpara okncu skeiesa — Fe, (S0;),, KOTOPH# epasdy ke BCTymad
B peaknuio ¢ PbCOy m Zn CO, mo cnenyoniets (popmy.ne

3ZnCO, - Fe, (Soi)s -+ 6H,0 = 8Zn S0: 4 2Fe (OH), + 8H,0 4 3CO,
e(OH)s-_ 2Fe, O 3H,0-+3H,0

B pesyabrare 9THX peaknmuit nponcxonmo o6pasoBamde JuMoHuTa B Zn SO4.
HNocsicnHANd, Kak H3BeCTHO, BeChbMa JIelKO pacrsopsercsd H Mol OH1b yHeCeH € -
rpyHToBHMHE BonamE. Tpynuee pemaercs Bompoe ¢ Pb SOs, koTopHit mo XoAy
9TUX pPeaKnuil BHUallaeT U3 PACTBOPUB B BHie cToiikoro coefmuHedna. Ho Bo Bed-
KOM eclydae, OTcyTeTBHEe B 30He OKHCJIEHUSA CBHHLOBHX COEIHHEHHN CBHNETENb-
CTBY®T O TOM, 410 OpPOUCXOAMBIIAE 37echb NpoNeccH OHJIH, JOBHIXEMOMY, ropasno

#) baxenos, . K — ,Buixopa cyabduaubix M-wuit®. MuHepaibuOe Cblpbe H ero nepe-
paGotka, Mo 11—12, 1928 r. cTp. 782—798.
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CJIOkHee, HeMeJdu MB UX cebe npexcraBisgeM. Her cOMHeHUSA, 9TO DPH 3TOM
BHAYHTEJIBHYIO PUJIb CHIPAJIo HOCHeAyolIee, T0BOJHbHO PDE3Koe NOHNREH e YPOBHA
I'PDYHTOBHX BOJ, IpHBe/lee K IOJHOMY BHIIeJaYBBaHUIO MeTa,JIquecqu coe-
JHHEHNH ¥ 00pasoBaHHI GAPHTOBHX Nt¢CKOB (,CHOYYKE®).

IloBraEMOMY, HECKOJBKO HHOHM X0A peaknuil IPOHCXORMI B Met-'ropomne-
HUAX, I'lle B cocTaBe Pyl CYINECTBEHHYIO poJb HI'paeT He NUpAT, a cdanepdr.
OpHako, KOHEYHH HX pesyJbTar GHJ ONUH U TOT ke, TAK KAk ¥ B HHAX B BHXO-
Jlax Ha I0BepXHOCTH 00pa3oBHBAJACh ,ikellesHasd IindAna“. llpaBaa, M-HUS 3TOr0
THII&, K KOTOPOMY HYIKHO OTHECTO Cananpcuylo rpynny M-HHH, OTIAYATCsS OT
PPyHOH YpeKkux M-HAH no ofmeMmy XapakTepy 30HH oxucieHus. [pesne Beero,
HE B OJIHOM H8 HHUX MHl He Bc'rpeqaeM 3nech ,0apUTOBOM CHOYYKM,, a TaKKe

»30HH KOJYelaHHOT'O HecKa“, HECMOTps Ha TO, 4YTO BO BCeX M-HHAX BepXHHE
ro_pnson PYOHHX TeJ cnomeﬂﬂ GaputoM. O06‘gcHeHHe 5TOMY, NOBAXUMOMY,
HYJKHO HCKATh B KOJHYECTBEHHHIX COOTHOINEGHHAX JKUJILHHIX MUHEpPAJIOB U I1pO-
HUBHBAOIUX WX €yJbpuaoB. fleHo, yTo mpu Hporeccax MOJIHOIN0 BHIIEIa9HBA-
HEA CyIb(ANI0B, B BHCOKOI CTOINEHN PACCesiHHHIX ¢pejli IIJIOTHON Macch OapHTa,
HE MOsKeT OHITH CO3JaHO YCIOBHIl IJid paspylenus HOCHelHero, Tak Kak ofpa-
3yloilipecs MpU 9TOM HYCTOTH Uamnie Beero He coofmialTes MemAy €000i0, a oT-
JleQleHu JI0BOJbHO TPOYHEIME IeperoponkaMu. B pesyabrare no.nyqum'rca pasHo-
o0pasHHe siYencTHe 06pasoBaHHA, HO He obpasyeresl ,CHOydkm®. Takue BHINE-
JIOYeHHEe  TOPUCTHE o6paaOBaHna JI0BOJIBHO YACTO BETpPedaiTes B BHXOLaX HA
HOBEPXHOCTH MHOTHX M-HE# Canampa. M, KoHeUHO, OHM CBHIETEIBLCTBY®T O TOM,
YTO 3aJerapliiue Ha Iiy6uHe pyIHHE Teja CPaBHUTENBHO GeHH cynbdmnaun
He T0BOPsS 0 XapakTepe IOCIGNHUX.

Heckonbko OTIHYHON ABIseTCA W ,iKeNe3Has MUIANA“ ONHCAHHHX M-HUIH.
Benencreue- ocobenHe mogYepkAyTof 3lech MONOCYATOCTH NEPBRYHHX pPYyH H
»rReJIe3HaA NIIAUA“ OPEHHUMAeT COOTBOTCTBeHHH BuA *). B Heil, paBHO Kak #
B BHUIEJOYGHHHX BHX0JaX KOHIEHTPUPYOTEH METAIIAYECKHS COeNHeHNAs JHIIb
B BuJle cepebpa. # 3os0ta. KonmuecTBO mepBOro Z0oCTHraeT WHOra SHAYUTENBHON
BEJIHYAHH, YTO B CBO® BpeMs U HOCAYIMRHJO MpeAMeTOM paspaboTKH 30HH OKHC-
JIeHAsl STHX < M-HH#, kak OGorarhHx cepeOpsHHHX pyA. YUro kacaercd OWHKA U
(CBHHIA; TO HX HaJlu9de B 30He OKHCIEHHs (PUKCHpyeTcda JUIIb B COTHX A0JAX
HPOHEHTa; & HepejKo IIPOCTO Cle/ll HIu IoJHOoe oTcyTcTBHe. TakoBa ske cynbba
B Menw. KapOoHaTH Mean B 30He OKWCIEHHS BCTPeYaloTCs IPe3BHYAUHO pelko.
Ee MH He BHAEM ¥W B BHIE BTOPHYHHX CYJb(HUIOB, TaAK KaK 30Ha IeMEHTAIUY,
Kak TakoBad, B M-HmAX Camampa OpeacraBieHa 04eHb C€Jjabo.

Bor B TakoM mMeHHO Bue g H XoTeJ OB NPEJCTABATH KapTHHY COOHTHH,
HPOUCXO/IUBHIAX B NepHoa (PopMHPOBAHHS W MocjeAylllero HU3MeHeHHA M-HUH
Canampa. Mo mOOBITEA COOGMIWTH HEKOTOPHR (haKTHIecKnit Marepual He Ipe-
TEHJ/IyeT Ha I0JIHOe pelleHEme BceX BompocoB. Hao6opoT, B ¢BsAsm e mpopabuTkoi
JlaHHOM TeMH BO3HHK ‘Pall HOBHX BOLPOCOB, paspellleHHe KOTOPHX Tpelbyer J0-
TOJIBATeJIbHHX W CHCTeMATAYeCKuX HalOaiofennl. B gacrHoCTH, BOIIPOCH I'eHe3HCA
TEKCTYp PYAHHX oOpasoBaHmit, mpobieMa mcuesHoBeHEs Zn u Phb, pacmpeneie-
HHEe OTH¢JIbHHX JJIEeMEHTOB [0 BEePTHKANU ¥ B TOPH30HTAIBHOM HaIlpaBieHUH,
HU3y4YeHHe BHXOJOB DYIHHX TeJl W yBA3Ka MX C €OCTABOM IIOCJIEJHHUX — BCE DTH
BOIIPOCH, MO CYIIECTBY NPEICTABJIAIIINEe OT/eJAbHHE CaMOCTOATeJIbHHE TeMH, i
QCBOTHTD 3]16Ch MOI' JIANIb NOCTOJBKY, BACKOJBKO laBajld BOBMOMKHOCTb 8TO Cle-
JIaTh (aKTHIECKUN MaTepual u KpaTKEe IOJIEBHO Hd.GJIIOIleHEH.

*) Bosnee MOAPOGHO THMNbL ,KENE3HBIX LNIAN® MHOI * ONMCAaHBl B CTaThbe WK Me‘ronuxe no-
HCKOB MOAUMETANIHIECKHX DY Cauaupa Bectunk 3CIPT; Ne 5, 1933 r.



SUMMARY.

This paper deals with the result of the mineralogical study of the Salayr
polymetallic deposits, West Siberia. 4

The Salayr deposits are associated with the outcrops of metamorphic
series, which has been traced for over 3 sq. km. among the Cambrian limesto-
nes in the form of an ellipse elongated in north-western direction. The meta-
morphic rocks are presented by quartz porphyries and partly by porphyrites
soth changed into porphyroids, quartz sericite and chlorite schists. The,
porphyrites occur only in hanging wall of the II Salayr ore body. :

Injecting this series of the metamorphic rocks as well as the ore bodies
are the diabase dykes of different thickness and varying strike.

The Ursk group of the polymetallic deposits is situated among the meta-
morphic rocks of similar composition.

The most part of the Salayr ore bodies is characterized by a lens-like
form; stock-shapped forms as well as veins occur rarely. The deposits are
usually elongated in north-north-west direction, following the predominant
strike of the schistosity of rocks; the ore bodies and enclosing rocks dip
toward south-west, but the dip angle of the schist-planes being usually
70—80° whereas that of the ore bodies does not exceed 50°. Only in the
contact the schist planes are subordinated to the elements of the ore bodies,
suggesting the later origin of the schistosity.

The ore bodies were suffered extensive later dislocations and contain
some inclusions of ‘quartz sericite layers confined usually to the fissures of
dislocations. .

The ores of the Salayr deposits may be classified in 1) ,compact ore*
and 2) ,disseminated ore“ (fig. 12). To the first type are related the ore
bodies themselves, to the second one the zones of impregnation. The ores
are characterized by the finegrained structure and represent a very confusing
complex of different minerals exhibiting frequently a banded texture (fig. 29,
30), resulting from the very complicated process of ore-body formation.

The generalized paragenesis of mineralization of the primary zone deter-
mined by field and microscopical study, is as follows, commencing with the
oldest: pyrite, sphalerite, tennantite, chalcopyrite, and galenite; sphalerite domi-
nates giving the ore of a dark colour. The order of crystallization may be
seen on fig. 1, 3, 4, and 6, where crumbled and skeleton structures of repla-
cement are shown also. In the deposit ,Lens 2 Ursk district, pyrite prevails;
other sulphides are rare; besides, there occur some new sulphides as arseno-
pyrite and bornite. - -

The Zone of cementation of all deposits has been but little expressed;
the secondary sulphides are generally presented by covellite and chalcocite.

The chief gangue mineral are barite, quartz, sericite, chlorite, and carbo-
nates. Barite is by far the most abundant gangue mineral in the upper
horizons whereas carbonates and quartz occur mainly in the deeper zones.
Carbonates compose also many quartz-carbonate veins usually in the foot wall
of ore body. Besides, quartz has taken part in the process of the alteration of
the enclosing rocks, giving considerable masses of secondary quartzites.

In the zone of oxydation, besides the gangue minerals, aurum, argentum
and limonites occur (fig. 8); limonite accumulations form typical , iron cap“.
Malachite, azurite, cerussite, and smithsonite are very rare.

: There is abundant evidence to indicate that the development of the
schistosity was later than the mineralization: 1) the schistosity is conformed
to the ore bodies and 2) the disconformity takes place between the dipping
of ore bodies and schist-planes. :

Besides, the microscope frequently shows the flows of the schistosity,
surrounding! the pyrite grains (fig. 13 and 14), the breaking up of these -
grains, and even a greasing of them over the schist-planes; sphalerite shows.
similar deformations.



O6‘ssicHenne ¢uryp.

Bce npejacTaBlicHHbIE 31€Chb PHCYHKH (Pur. 1—14) ABAKIOTCA TOYHOW KolHed MuKpodoTo-
rpaduii. YBeauuenue B 35—40 pas gas Bcex ¢uryp, kpome NeNe 19 n 20.

$ur. 1. IprejpaibHbie HOpPMbl NMUPHTa H B3aHMOOTHOLIEHHS €ro C TaJeHHTOM H cdanepu-
TOM: a—INHPHT, 6-—CdanepHt, B—raleHNT, T—XHUAbHbII MHHEPA.

dur. 2. KopponupoBaHue rpaHeH KPHCTalAJ0B DHPHTA ChalepHTOM: a —INUpHT, 6—cdane-

" DPUT, B—IKHJILHbIH MHHEDPA. :

dur. 3. CkeserHole dopmbl nupura (a), ob6pasyoouinecs NpH HHTEHCHBHOM 3aMEllleHUH €ro
cdaneputom (6). - f

Pur. 4. 3amenienue cdaieputa TEHHAHTHTOM € 00pa30BaHHEM PACKPAIIEHHOH CTPYKTYPHI :
2—cdanepur, O0—TEHHAHTHT, B—INHAPHT, T--KHIbHbIA MHHepas.

Pur. 5. YKuAKH B KaeMKH L,HEH3BECTHOTO MHHepana“, mNosBIAIOlIErocs B cdanepure:
a—,HEH3BECTHbIH MHHepaa“, 0 —cdanepar. r—KHIBHbIH MHHEpAT.

@ur. 6. 3amelleHHe TeHHAHTHTA XaAbKONHPHIOM C OO6pa3oBaHHEM PacKpOIIEHHOH CTPYK-
TYypbl: a—TEHHaHTHT, 0 - XaJIbKONHPHT, B—INHPHT, T—XKHIbHBIH MHHEpaJ.

@ur. 7. 3amMeuleHHe XalbKOUMPUTA TEHHAHTHTOM, KOTOPBIH 006pasyeT KaeMKH BOKpYT
3epeH XaJbKONHPHTA, 4 HHOTAA NMPOHHKAET B HEr0 TOHKHMH JXHIOYKAMH: a— XaibKONMHPHT, 6—
TEHHAHTHT, B—XH/JbHbIH MMHEpaJ. .

Pur. 8. JINMOHHT 30HBI OKHC/IEHHS, MOABASIOMIMHACA B BHJAE IBYX KOMIIOHEHTOB, H3 KOTO-
PBIX OAMH ONM30K K FeTUTy, a BTOpPOH IO CBOHM CBONCTBaM OTBEYaeT HroABYATOH KENE3HOH
pyae: a--reTuT, 0 - Hroab4aTas Xene3Has pyla, B—KHIbHbIH MHHEpal. ”

®ur. 9. Kpucranani 6aputa, noppupobiacTHIECKH pasBHBalolMecs B Macce KapOoHaTa:
a2 —0apHr. 6 -KaiblHT, B—PYAHbIH MHHEpaJi; B NPOXOJsUIEM CBETE.

®ur. 10. Kuaka cepuunra, cekymas chaiepur u 6apur: a—cdarepur, 6—06aput, B—TeH-
HaHTHT, T—IHPHT, J— CEPHLMT, H— FaJIieHUT; B NPOXOASIIEM CBETE.

@ur. 11. Kpucranibl apceHONHPHTA, HAXONAMIHECS B aCCONMALMM C TAJEHHTOM U Cdane-
PHTOM: a—apCeHONHPHT, 6—cdalepHT. B—FaleHHT, I—IHPHUT, ]l —KHIbHBIH MHHEDAJ.

®ur. 12. Xapakrep ,BKPANEHHBIX PYA“: a—HHPHT. O—ChalepHT B—IKWIBHBIH MuHEpal.

®ur. 13. O6Tekanne cl1aHUEBATOCTbI0 KDPHCTAJIIOB NMHDHTA C HAPOCIIHMH H4 ero rpaHgx
BEHYHKAMHM KBAapla: a - MHPHT, 6—KBapl, B—C(alepHT, r—KalblUHUT, 1—OCHOBHASI Macca NOPOXH,
€OCTOsIAst U3 TOHKOIO arrperata 3epeH KBapla W JNHCTOYKOB CEPHUHTa; B IPOXONAIIEM CBETE.

®ur. 14, OGrexaHne CIaHIEBAaTOCTbIO PEHOKPHUCTOB KBapua (a) M sepeH nuputa (6); B npo-
XOJfLEeM CBeTe.

®ur. 15. O6pacranue 3epeH NUpHTa (YepHOe) BeHYHKaMH KBapua (0enoe) ¢ 3aMETHBIM
usrn0aHMemM NPH3MOYEK MOCHAEIHEero: B NMPOXOAsiiIeM CBeTe IPH X HHKOJIX.

@ur. 16. CroxkHas 1BOWHHKOBafA CTPYKTypa CPOCTaHHs chanepuTa (Cepble 3epHa ¢ ABOfi-
HHKOBOH LITPHXOBKOW) mocae TPABACHMs €ro nepMaHraHatom kanns. [IpoMexyTkn mexny sepramu
¢hanepuTa BHINOAHEHB raJleHHTOM (6enoe).

®ur. 17. CTpykTypa rajieHuTa noc/ie TPaBJICHHS a30THOH KHCAOTOM. Cepoe—cdanepur
6enoe—ornenbmuﬂe MelKHe 3epHa raaeHuTa caAabo 3aTPOHYThie Aa30THON KMCIOTOIH;  TeMHOCe-
€epoe —XHIbHBIH MHHEepaJ.

@ur. 18. [letesbyaTas CTPYKTYypa JHMOHHTA: 0€/0€ — IHMOHHT, TEMHOE—KH/bHBLH MHHEpal.

®ur. 19. [losocuatas pyna ¢ YepefiOBaHHEM NMOJOCOK, COCTOSIIMX M3 TNHPHTA, XaAbKOMH-
pHTa W TEHHaHTHTA (Cepbie MOJOCKH), C MOJOCKAMH, COCTOSIUHMH M3 COhAJACPHTa, TaleHHTa M
apceHonupuTa (deprbie). beible AHH30UKM ¥ NONOCKHM NPEACTABACHBI KHALHBIM MHHEpa/ioM.
IIpymaHpOBAHHAS NMOBEPXHOCTb. ;

Puc. 20. Tlonocyatast pysa ¢ 9epeOBAHMEM MOJIOCOK, COCTOAMIMX ‘U3 MHPHTA ¥ XalbKO-
nuputa (CEpoe), u MOJNOCOK, COCTOSMINX U3 CHaneTHTa, rajleHHTa H OJeKkaoil pylisi (4epHoe).
Beavie natHa npeactasacHbl 6aputoM. [lpuuiiuposannas nosepxHocTh 06pasey CHAT B HATV-
paapHyi0 BEIHYHHY. :

@ur. 21. O6pactanHe KPHCTAaII0B MHPHTA (4EPHOE).BEHUHKAMH KkBapua (6es0e); B mpoxc-
AALIEM CBeTE NpPH X HUKOJSX. T

Dur. 22, Nedopmauus 3epen chareputa (YepHoe), HAXOAAIMMXCH B Macce cepuiura (cepoe);
B NpOXOASIIEM CBeTe NpH X HHKONAX.
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