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NMPEJUCJIOBHE

HMayuenne necyanblx NOpPOA SABJSETCS BaXHOH cocTaBHOH ua-
CTBI0 PErHOHAJIBHEIX Te0JIOFHUECKHX HCCJIENOBaHHH, Me:KPerHoHalb-
HBIX CONOCTABJEHHH M aHa/H3a coCTaBa M CTPOeHHs OcaJouHOH
0007109KH 3eMJIH B LEJOM. DTO BHITEKAeT, BO-MEPBHIX, H3 HIHPOKOTO
pacnpocTpaHeHHs MEeCUYaHBIX NOPOJ, HA JO0JI0 KOTOPHIX NPHXOMAHTCA
18—21 9% ot o6umero o6beMa ocafo4yHBIX MOPOA. ITO CJenyer, BO-
BTOPBIX, H3 IPHPO/E MECYaHblX OCaLKOB H OCAMO0YHBIX [IOPOJ, 3aHH-
MalOLMX [POMEXYTOUHOR I0JIOKEHHe Mexay TI'py06oo0/J0MOUHBIMHA
H TJIHHHCTHIMH IOPOAAMH H 3aKJOYAIHX B cefe KAK NPH3HAKH
MaTepHHCKHX TOpoj ObjacTell cHoca, Tak W TNpH3uakH Oaccelinos
ceHMEHTAUMH. DTO NPOHCTEKAeT, B-TPETbHX, H3 CIOCOGHOCTH mec-
YaHLIX OC4JKOB H IIOpOx YYTKO pearHpoBaTh Ha H3MEeHEHHe YCJ0-
BHH QHareHesa H 3MHIeHe3d, 4TO JlesaeT HX BaXKHeHIIMMH HHAHKA-
TOPAMH TNOCTCEAMMEHTALMOHHBIX TIpeBpamleHufi OCAaNOYHBIX TOJNUL
Haxkonen, B-4eTBepTHIX, OYEBHAHA CBS3b NECYaHBIX IMOPOJ C MOJe3-
HbIMH HCKOTIa@MBbIMH.

CenuMeHTalLHOHHbBIe GHOXeMOTeHHBle MeCTODOXKIEHHs Kenaesd,
Menu, ypana, saHaaus, docopuToB, TIAYKOHUTA, POCCHINH IHP-
KOHa, pyTHJa, MOHAIMTa, HJIbMEHHTA, MarHeTHTa, XPOMHTa, KaccCH-
TepHTa, a TaKiKe 30/10Ta, INIaTHHBI, aJMa30B H JPATrOUEHHBIX KaM-
Heft HemocpPeACTBeHHO CBA3AHLI ¢ MecUYaHBIMH 0CaJKaMH U NOPOAaAMH
H, YTO 0COOEHHO Ba}KHO, YaCTO ACCOUHHPYIOT C HX ONpElelleHHBIMH
MHHepanbHbIMH BHAaMmH, IlecuaHele ¥ aJleBPOJHTOBLHIE [OPOABI AB-
JFI0TCH OCHOBHBIMH KOJIJIEKTOPaMH He(TH, rasa U NPHPOAHBIX MOJ-
3eMHBIX BOJ. De3 HCNOMb30BaHHS NMECYaHUKOB B KaueCTBe HEpy.-
HOrO TMPOMBILIJIEHHOTO ChIPbSI B JIMTEHHOM 1eJie, CTeKOJbHOM NpO-
H3BOJICTBE HJIH CTPOHTE/IbCTBE HEBO3MOMKHO MPEICTABHThL CYIIECTBO-
BaHHe COBPEMEHHOro 00IIecTBa.

[Ilupokoe pacrnpocTpaHeHHe, BEICOKAsl reoJlorHueckas HHGopMa-
THBHOCTL M TPAKTHYECKasl IeHHOCThL AMKTYIOT HEOOXOAMMOCTL IVIV-
60KOro H3yueHHsi IlecyaHbiX MOPOJ IMPH Te0JOTHYeCKOM HCCIeLo-
BAHHH pETHOHOB, B TOM UYHCJe IPH TeOJOlHUEEKOH CbheMKe H
crpaturpapuieckix padorax, IpH MOHCKOBBIX paboTax Ha pasjuy-
Hble II0Jie3HBle HCKOoldeMble, NMpH (OpMalHOHHOM aHaJl3e, H3yuye-
HUM KaTa- U MerareHesa, IPH HHXKEeHePHO-reoJJOTHYeCKHX, THAPOreo-
JIOTHUECKHX H JPYTHX HccdefoBaHusx. ITH 3afaun TpebyloT cosja-
HHS CIelHaJbHBIX PYKOBOACTB H 0O00OLIEHHH, YYHTBIBAIOUIHX
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HAKOMJEHHHBIIT OIBIT H3YyUeHHs IeCYaHHKOB U CI‘IOCOGCTBY!OLU.IIX
BHEIPEHHIO ero B NPaKTHKY HOBHIX HCCJEIOBAHNIL

B nayke o necuaHbX TOPOAAxX, WJH JHTOJOIHH IeCYaHHKOB,
BIIOJIHE OTYETIHBO 060c006HI0Ch NATH OCHOBHBLIX HaNpaBJeHUH, MPH-
OJIH3UTEJBHO OTBEYAIIHX MATH FJIaBHBIM HAY4YHBIM HampaBJICHHAM
B JUTOJOrHH BooOme: 1) pasgen o nopoaoobpasyiouieM Bellle-
CTBE — ero cocTaBe U HOpPMEe HaXOXKIeHHs,— HJIH COOCTBEHHO meT-
porpadusi, B y3KOM 3HAYeHHH 3TOTO NOHATHS; 2) pasgen o CTPYK-
TYPHO-TEKCTYPHBIX  TMpH3HAKAX — FPaHy/JIOMETPHYECKOM  COCTaBe,
CJI0HYATOCTH, HANJAaCTOBHIX M HHBIX TekcTypax; 3) of akueccop-
HBIX, WJHM TSKEJHX MHHEpPaJax, HX cTpaTHrpadHyeckoM H majeo-
reorpauyeckoM 3HaueHHH; 4) o (opme mecyaHHX Tead; 5) O mec-
YaHLIX MOPOAaX Kak MOJe3HBIX HCKOMaeMBIX.

IIpu sTOM B HayKe O mNecKax M NecYaHHKax CJI0XKHJIOCh mapa-
NOKcaJbHOe ABJeHNe — GOJbLIIHHCTBO TNPH3HAKOB, OCOOEHHO CTPYK-
TYPH, TEKCTYPH M AKIECCOPHbIe MHHepa/abl, NOAPOGHO OMHMCAHDI
B crennanpHEX cBoakax B. I1. Barypuna, JI. B. Pyxuna, B. A. T'poc-
creiima, JI. H. Borsunkuno#t, 3. C. Kyrwpesa, B. H. Illranosa,
I. ®. PoxkoBa W ADYrHX, a Haubojiee BaxKHble, N0 yOexJeHHio
aBTOpa, CaMble CYIIECTBEHHbIE OCOOEHHOCTH, 3aJ0KeHHBIe B TOPO-
1006pasyonieM BEILECTBe, He NPHBJAEKJH HeO0OXOAHMOro BHHMalus
# He 3aBEPUINJINCL CHHTETHUECKHMH HCCJICJOBAHHAMH. 3aMedaTelln-
Hpe paspabotkn B. JI. Illyrosa, unTepecHuHe PaboTH E. ®. Ma-
neesa n A, M. LlexoMckoro, MHOrHe myOHKaUnH, paccessHHbIE B ne-
PHOJAMYECKOH NeyaTH, PacCMATPHBAIOT OTAeNbHHIE TPYNNHl TMOPOIL
WM YaCTHHe BOIPOCH, He OXBaThBas npobaemy B mejsom. Beauko
3Hagenue nepeseenHolt B 1976 r. na pycckuil A3k kHurn @. Iler-
THIKOHA ¢ coaBTopamu «Ileckd u mecgamuku». OpHaro sTa nan-
foqee MOJHAS HA CErOAHSAIIHWA NEeHb CBOJKA MO IeCYaHLIM NOpOo-
aM He mBJseTcs cOGCTBeHHO merporpaduueckoii paboroit. Kpome
TOro, B Hel, 32 HEKOTOPHIMH HCKJIIOYEHHSIMH, HE YUTEH OMBT cOBeT-
CKHX HCCaefoBaresiell # He OCBeUleHH MaTepHaJbl N0 Halledl TeppH-
TOpHH, @ CHCTEMAaTHKa H HOMEHKJIaTypa BO MHOTOM OTJIHYAKTCA
OT NPUHATHIX B Halleii cTpane; 1eNec006pa3HOCTb HX NMPHMEHEHHT
SBJSIETCSI CMOPHOM, a NPOTHBOPEUHs CJAOKHBIIHMCH Yy Hac TpaiH-
IHSAM — OUEBHIHBIMH.

AsTop majeeTcs, 4TO TpejJaraeMas KHHra B KaKON-TO CTeneHu
BOCTIOJIHHT CYIIEeCTBYIOMMH npobesn. B ee HasBaHuA «[Terporpadus
mecuaHblX NOPOA» OTPAKeHHl MPejCTaBIeHHs aBTOPa O CaAMOCTOA-
TeJbHOCTH HAYYHOTO HATpapJieHHs, H3yyalollero BEIIeCTBO 0Canot-
HEIX MOPOXA, B Ka)XAOM KOHKDETHOM cJjyyae mposiBasiolleecd B Of-
pejielIeHHON CTPYKType M TEeKcType, D70 HampaB/eHHe, CONepiKa-
HEeM KOTOPOTO sBJsETCS MOPOfoodpasyioiee BEIIeCcTsO, H Hashl-
BaeTcs nerperpacdHesi, B JaHHOM ciaydae nerporpadueli necuanu-
KOB, B OTJMYHE OT Gojiee WIHPOKOro HOHATHSA — JIHTOJNOTHH, H3yta-
jomefi BCE CTOPOHB OCaLKOB, OCaJl0YHBIX MOPOA H OCAA0YHOTO MPO-
mecca.

MaxTHyeckoll OCHOBOA ISl HANMMCAHHs KHHTH MOCTYXHIH CBE-
JleHHS. MO TeTporpadui W MHHEpPaJOTHH NECKOB H MECUaHHKOB, CO-
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nepxawnecas B pabGorax B. . Ilyrosa, A. M. llexomckoro,
A. T. Koccorckoit, ®. Ilertuaxona, ¥. Hupa, E. Jlapcena, IIx.
Ynaunrapa, B. K. Ilponnakosa, H. B. Jlorsunenko, E. ®. Maue-
epa, M. B. Xsoposoii, b. M. Muxaitnosa, M. M. CumaHoBHua,
I'. A. MuseHca u ApPYyrux ucciaeaosatesei. ABTop onupancs Ha co6-
CTBeHHBIE MaTepuaJsbl 0 MHOTHM paspe3aM MNajge0308 H Me3030%
Cpenneit Asunu, naneosos ¥Ypadta, majeososi Pycckoii niatdopmel,
Me30-KaliHosos 1wra esponefickofi uwactn CCCP, a ‘rtaxxke wna
MHOTOJIETHHH ONBIT NpenojlaBaHHsl JHTOJNOTHH H neTporpagun oca-
JNOYHBIX TIOPOA Ha reoJjornyeckoM @(aky/bTere JIEHHHTPaJCKOro
TOCYAapCTBEHHOTO0 YHHBepcHTeTa. J[yX KHMIH, ee HIed M Hampas-
JIEHHOCTb B 3HAYHTEJBLHON Mepe CKJIaJblBa/JHCh MOJ BJIHAHHEM Hay4-
Horo mupoBo33penusi JI. B. Pyxuna, B. 1. Illyrosa u A. T'. Koccos-
cKkoil. DBuaronpuaTrHyn poJab corpasa  coBMecTHas — pafora
< H. B. Jloreunenko, 3. H. Cepreesoit 1 M. C. Hiodpypom.



I

T'JIABA

NPUPOAA KOMNOHEHTOB U METOJbI U3YYEHUS
NECYAHBIX MOPOJ H OCAJIKOB

§ 1. NTPHPOJA KOMIIOHEHTOB NMECYAHOH PABMEPHOCTH

B unrepsan pasmeproctd ot 0,05 1o 2,0 MM, KOTOpBIH NpHHH-
MaeTcsl 3a JHAIla30H CyllecTBOBaHHf mecuansnlx (pakuuit [31, 49],
nomnajalnT 4YacTHUB pasJH4yHOro npoucxoxaenus. [llects THnOB
NPOLECCOB NPHBOAHT K HX BO3HHKHOBeHHIO: 1) mpeoGpasoBanue
TOPHBIX MOPOJA H MHHEpPaJOB B 3JIOBHH, 2) H3MeJbueHHe 00JOM-
KOB MpPH IepeMellleHHH; 3) Ae3HHTErpamus NPH 3IKCIJIO3ZHBHBIX
MarMaTHYeCKHX Npoueccax; 4) ocaKjeHHe H3 PacTBOPOB XHMHue-
CKHM HJIH GHOreHHbIM NyTeM; D) paspylleHHe HeKOHCOJHIHPOBAaH-
HOTO Oca/lka XHMHuYeckoro, OHOXHMHYECKOro HJH GHOreHHOro mpo-
HCXOX(AEHHS, B TOM 4YHCJe H OPraHHYeCKHX OCTATKOB Cpasy Iocie
HX OTJIOXKeHHd; 6) nenjeTHsauus HJIH o6pa3oBaHHE CTYCTKOB COOT-
BETCTBYIOIIEr0 paszMepa.

IMogxoas dopma/jbHO, JOOBE YaCTHIB, BO3HHKIIHE B pe3yiib-
TaTe KajKA0ro H3 MNepeuHc/eHHBIX MPOLeccoB, MOXKHO Obl10 Obl OT-
HEeCTH K IleCYaHBIM, ec/ld OHH YKjaabiBaioTcs B HHTeppaa ot 0,05
a0 2,0 mM. OnHako B 3TOM cJayyae IoJydyaeTcss OYeHb IIHPOKOE
NOHATHE O NecYaHBIX YaCTHLAX H MecYaHbIX MOPOJAAxX, HMH CJOMKeH-
HbIX, Tepsiollee ONpele]eHHOCTh, NOCKOJbKY MOXKeT GhiTh pacmpo-
CcTpaHeHO Ha GOJILIIHHCTBO OCAaJO4HBIX 06pa30oBaHMi, B TOM 4HCJe
XHMHYecKoii, 6HOJIOrHYecKOH H ByJKaHH4YeckoH npupoas. as cy-
JKEeHHsS NOHATHS M NPHAAHHS eMy ONpe/e/eHHOCTH, OYEBHAHO, cle-
IyeT OrpaHH4YHTb NOHHMAaHHE MMeCYaHBIX YAaCTHI[ HE TOJIbKO MEeTpH-
UeCKH, HO H TeHeTHYeCKH, HCKJIOUHB H3 HX COCTaBa MPOAYKTHI
XHMHYecKoro u GHOreHHoro mpoucxoxjenus. Ilpu TakoM noaxoxe
HeJib35l CUHTATh MEecYaHbIMH YacTHUAMH PakoBHHBI (dopamunudep,
3aJierajolliie Ha OKedHHYECKHX IMOAHATHAX B COBpPeMeHHBIX «(popa-
MHHH(EpPOBLIX IleCKax», 3epHa TJIayKOHHTa BO MHOTHX COBPeMeH-
HBEIX H HCKONAeMHEIX OTJOXEHHAX, MejJeTsl, 00pa3oBaHHLIE OT CJIH-
naHuAg KapOOHATHBHIX MJH IVIHHHCTBIX MHIe]J, ByJKaHHYeCKHe Bbi-
6pochl, He MOABEPriIHecs MePeoTJOXKEeHHIo, H APYrHe noaobHble UM
o6pa3oBaHHs.

ITox mecyaHBIMH YacTHLAMH CJEAYET MOHHMAaTh TOJLKO Te, KO-
TOpbIE MPH 3a/laHHOM pa3mepe obpasoBaHbl OT paspyuieHns Gouee
ApPEBHHX IOPOJ, a MNecyaHHIMH MNOPOAAMH TakHe, KOTophie GoJee
yem Ha 50 9 cJoxKeHbl necyaHbIMH uyacTHuamu. Tak rpynna nec-
yaHblX nopoj o6ocobisierca OT APYTHX MO CYLIECTBY, a He no gop-
MajbHOMY npH3HAKY. TPYAHOCTH UHCTO NPAaKTHYECKOrO XapakTepa
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BO3HHKAIOT MPH OTAENEHHH COGCTBEHHO MeCYaHbIX YaCTHI[ OT MpoO-
JAYKTOB KOHCEJMMEHTAllHOHHOrO pasMblBa H pPas3pyIUeHHST HEKOHCO-
JHAHPOBAHHOTO OCaJKa, MEXaHHYeCKOro pa3ipol/eHHS CTBOPOK
NPHAOHHOH (hayHbl W T. 1. BbhiAicHeHHe 3THX BONPOCOB YacTO HMeeT
NPHHUHNHAJbHOE 3HAYEHHe [AJs PpelleHHs PerHoHaJLHBIX TeOJOTH-
YECKHX 3ajlay, M Ha HHX MBI B JaJjbHelmeM OyjeM OCTaHABJIH-
BAaTbLCH.

Ilpuunnoii o6pasoBanus MecyaHBIX YacTHIL ABJSETCs Paspylie-
HHE KODEHHBIX MOPOJ B 30He BHIBETPHBAHHS M H3MeJbueHHe O6-
JIOMKOB [IpH TN€peHoce. DJII0BHANTLHOMY NPOIECCY B 3aPOkKAHHH
0GJOMOYHBIX KOMMOHEHTOB, MO-BHAHMOMY, NPHHAMJIEKHT Beaymias
poJb. HM3BecTHO, uTO mnecuaHble YacTHUBl OTJEJ€HH OT COCeJHHX
pasMepHbIX (paKkuUHi ecTecTBEHHBIMH Je(pHUHTAMH HHTEPBAJIOB
14—4,0 mm u 0,03—0,06 mm, nosiBAsOIEMECS BCJEJACTBHE pas-
pywernsi 06JIOMKOB NMPH JOCTHXKEHHH HMH HEKOTOpOfl KPHTHYECKO
maccol npu pasmepax 4 mm aas nopon # 0,06 MM aas MuHepaJsoB
[49]. Mzyuenne pacnpejenenus necuaHbix 3epeH BHYTPH MHTepBaja
necyalol pasMepHOCTH, OTpPaeHHOro, HanpHMep, Ha CyMMapHOH
THCTOrpamMMe TpaHyJOMETPHUYECKOTO COCTaBAa 3epPHHCTHIX IIOPOX
[Wolif R., 1964 r.], noka3biBaer, uTo GOJBLIHHCTBO NECYAHBIX 3€PeH
ykaaaeiaercss B uurepsan 0,12—0,50 mm. IloueMy HMeHHO 3TH
06soMKH 1peobaanaloT B NPHPOAE, MOXKHO ObLIO OBl TOHSATH H3
€paBHeHusl rpaHyJoMeTpHH 06JOMOYHBIX H MEPBHYHBIX MarMaTHue-
CKHX M MeTamopduueckux nopoia. OaHako TOYHHIX AAHHBIX MO mep-
BHYHBIM 110POZaM HeT, H3 OOHIHX ONHCAHHH MOMKHO BHIEThb, YTO HH-
‘TeppaJl ilecyaHoro gedunura l—4 MM Kak pa3 oTBeyaeT pasMepaMm
npeodaanaoUUX KPHCTAJIOB MarMaTHYeCKHX H MeTamop(HUECKHX
TOPOL.

HaxkomnJ/enne KpHCTa/JIoB B 00JIOMOYHBIX MOPOAAX CONPOBOMKIA-
eTcs ux packaawBanueM. HaGuwonenns B. T'. Uncrsikosa [Py-
xuna E. B., Uucrakos B. T., 1973 r.] mokasanu, 9T0 mpH HCKyC-
CTBEHHOM JIPOOJIEHHH pacKa/JbiBaHHe 3epeH OCYLIeCTBJSETCH A0
HeKoToporo mnpepnesaa, paBHoro 0,25—0,35 MM, mocie uero ymeHb-
IIeHHe pasMepa MPOHCXOAHT nyTeM aedopmauuii ckoma ¢ obpaso-
BAHHEM OCTATOYHOIO Siipa M CKOJIOTOrO MaTepHaJjia, MocTynalollero
3a HHXKHHI OCHOBHOH MHTEpBaJ mecyaHoro aedHuHTa, B aJeBPHTO-
BbI€ H NeJHTOBble (pakuuu. PackasnblBaHHe 3epeH, Tak iKe Kak HX
ocBOBOMKACHHE H3 TOPOAL ¢ 00Pa30BaHHEM OCTATOUHOrO, COAEpHKa-
111er0 MecoK MaTepHa/d, OCYILecTBJASeTcs IJaBHbIM 06pa3oM B 3.10-
BHMH, a 3aTeM YepThl 3JIIOBHS HACJEAYITCH JeNIOBHAJbHBIM HIH
nenunkoBhiM matepuasom [Pyxuna E. B., Uucrakor B. I'., 1973 r.].
[To-BuanMOMY, OCHOBHAsi Macca NecYaHoro MaTepHa/Ja 3apoxnaa-
eTcd B CaMOM Hauaje 0CajouHOro Ipolecca — B XeMoMophHOM H
0COOEHHO B KPHOTEHHOM H TepMO(pPaKIHOHHOM 3JIIOBHH, B MecTax
pasBHTHsi 0OBAJIOB, SKCNJIO3HBHOH 1eATeJbHOCTH BYJIKAaHOB H Jiel-
HUKOBOH 3PO3HH.

B pmanpneiimiemM mMaeT He CTOJBKO NPOAYUHPOBAHHE, CKOJLKO OT-
MBIB TIeCKa OT TOHKMX H KpymHHX ¢paxuuit. A6pasus rajex
B BOJOTOKAX, KaK NoKasanu Habaiofenust 1. Mapmanna B 1927 r.
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TABJIMLA 1
Coctap cpejsero mecuanuka, % [24]

CpesinHft mecuaHHK

Pyccxofi Peunoit
Mugrepanu (no @. Iler- (no naathopMul (no . Iler-
THAXKOHY) &. Knapky) |(no A. B. Po- | THnxoRy H
HOBY) Ap.)

Ksapu 59 66,8

TMoseBble mmarsl 22 11,5

Kaoaun

XJopHT

KapGonarw

Carone

OKHCaB 7Kese3a

ITpoune, B ToM uyHcae 06-
JIOMKH [OpPOJL

o= | a8
WO oo L~

58
22

|N|O‘h¥hc‘>
=1

w0
(=2]

20

n @, Kronena B 1959 r. [24], conposoxiaerca o6pa3oBaHueM ajes-
PHTO-TMIHHHCTOTO, HO He TecuaHoro marepuana. Ha BropocTeneHnyio
poanr abpa3HH B (OPMHPOBAHHH Te€CKa YKa3blBaeT MHHepaJbHBIH
cOCTaB MOpoaoo6pasyolUx KoMnoHeHToB., CpaBHeHHe cpelHero

TABJIMLIA 2

MopopooGpasyiomne MHHepadbl, PACroJOKeHHbIE B NOPAAKe
BO3pacTanHs TeepiocTH no wkane Mooca (no I. B. MHJIBHEDY
[18]) u nugekcam mexanuwueckoii npoydoctH (mo B. A. Hosukosy [20])

TrepaocTs Muuepan TeeppocTh Munepan TBeepaocTb Munepan
1,5 Tunc 3.5 Angepur 6,0 CHANHMAHHT
2,0 XopuT 4.0 JIMMOHHT Oproknas
2,5 CepnenTHH Kuanut (260) Onan

MyckoBuT 4,5 Anarur (275) Oauroknaz
‘ (325)
Buorur 5,0 DHCTATHT Mukpokanu
3,0 Ienectnn Tpemoaut l Jla6panop
XaopHt AKTHHOJIHT Butosuut
MyckoBur Porosasn AnopTtut
ofManKa
Kaapuur Inoncuz (160) AnpGut
l Bapur J’ ['nnepcren 7,0 CraBpoant
(420)
AHTHIDHT Tematut Onueun (290)
35 CHpepHT 5,5 Maruerut (380) Ksapu
Honomut Asbrut (420) Auganysnt
6,0 Anupor (320) (220)
Llonant

Mpumeuannsa 1. B cko6kax noWs HHEeKCW Mexauuweckof npounocrw. 2. dnw
MHHEPAJIOB C NepeMEeHHON TBEPAOCTBLIO yuTeHa MHHMMAJALHAA TBEPAOCTb.
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TABJIHLA 3

Psin noponoopasyomux MHHEPaIoB, PacnoioKeHHbIX
M0 BO3PACTAHHIO HHJECKCA XHMHYECKOH YCTOHYMBOCTH
K BhiBeTpHBanuio [20]

|
Tpynna 1 Munepan yc-rioiﬂulf::;cnl
I

Heycroiiynsole [naykonur 10
Onusun 10
[Mupur 10
PomGuueckie MHpPOKCeHb 10—40
Aunoptut 30
AKTHHOAHT 40
Burosuur 40

Y mepeHHO YCTOHUNBLIE MonokanHHEE THPOKCEHB 50—60
Poropas oGmanka 70
LHousur 70
I'nnc 70
JlaGpajuop 80

YcrToitunsie Anjleann 110
Anunor 110
Osuroknas 130
Buorur 160
Ansbur 170
Anatur 220

BecbMa yeToHUHBLIE Craspoaut 270
Muxpokanu 290
['panar 310
OpTokaas 350
Xaopur 400

Kpaitne ycroiiunsuie Myckosur 600
Ksapu 530

coctaBa necuaHblXx mopoj (ra6ua. 1) co cBoficTBAMH NOTEHIHAJLHO
BO3MOXKHBIX nopogoo6Gpa3opateneii (tabJ. 2, 3) NMO3BOJSET 3aKJIO-
YHTh, YTO HE YCTOHYHBOCTBIO K abpa3HH, a XHMHUYECKOH yCTOHUHBO-
CThIO oOmnpeae/sieTcss cnocoOHOCTL MHHEPAJOB KOHLEHTPHPOBATLCH
B necyaHnlx nopoiax. Ecau aas Ksapia poJib OJHOTO HJIH APYroro
¢aKkTopa HesicHa, MOCKOJLKY KBapu o6JajaeT H caMOH BBICOKOH
0 CpaBHeHHIO ¢ APYIHMH MOpojaoo6pa3oBaTelIsIMH TBEpPAOCThIO,
a cJefoBaTeJbHO, H CHALUIHBAeMOCThbIO, KOPPeJSITHO CBf3aHHOMH
C TBEPAOCTBIO, M CaMOH BHICOKOA XHMHYECKOH YCTOHYHBOCTBIO, TO
ViKe 17 TOJeBBIX IIMAaTOB ONpeensiomas poJb XHMHYecKoH yc-
ToiuuBocTH oueBHAHA. C mopomamu, GOraThIMH KBapleM, acCOLHH-
PYIOT YCTOHYHBLHIE OPTOKJa3, MHKPOKJHH H aJbOHT, a He HeycToii-
YHBble AHOPTHT M GHTOBHHT, TOrJa KaK 1O TBEPAOCTH H abpa3uB-
HOM NMPOYHOCTH Bee OHH 00pasyloT oany OJH3KYIO K KBAapuy rpynmy.
OxauBHH OJH30K N0 NPOYHOCTH K KBapuy (Taba. 2), HO €ro HaxXox-
aenne B 00JOMOUHBLIX MOpOAAxX MpejacTaBjsieT GONBIIYIO PEAKOCThb
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H3-32 MaJIoif XHMHYecKoil ycroiiuuBocti (Tada. 3). To ke MoXKuo
CKa3aTh 0 MHPOKCEeHaX, B H3BeCTHOH cTeneHd o0 amdubonax., Beaasn
caiofa NpH MaJiofi TBepAOCTH H HH3KOH aGpasHBHON MPOYHOCTH SB-
JfeTCA TMOCTOAHHBIM CHYTHHKOM KBaplla, 4TO CBA3aHO C ee BHICO-
KO XMMHYECKOH ycToHuHBOCTbIO. Takum o6pasoM, Maclitabul pac-
NPOCTpaHeHHs MHHEDAJIOB B NMecYaHHKAX ONpPefeJsioTCA B IEPBYIO
ouepeab HX XHMHYECKOH YCTOHUYHBOCTEIO.

CenleKTHBHBII OTGOpP MHHEPAJOB MO XHMHYECKOH YCTOHYHBOCTH
OCYILEeCTBJIsieTCsi Ha BceX CTaAHsAX oOpasoBaHHs H npeobpa3oBaHus
ocajka, Ho GoJiee Bcero—B XOJIe BHIBETPHBAHHA Ha BOZocOOpax;
3JIIOBHAJILHBIH NpPOLECC — NPOHCXOJHUT JIH OH B HEPBHUHOM>» 3J10-
BHH Ha KOPEHHHIX NMOPOAax O6GJAacTH CHOCA HJH BO <BTOPHUHOM»
3JII0BHH H3 0CaJKOB Ha BPEeMEHHHIX BOAOpasjienax, HIH Ha ocyliae-
MBIX y4acTKax B 00JacTH CeJHMEeHTAlHH,— ABJAETCH ONpenesio-
mHM (QakTopom B (opmupoBaHuH W obllero o6veMa, H MHHepalb-
HOTO cocTaBa YacCTHI[ NecyaHol pasMepHocTH. Pasymeercs, He
cjeayer MNpeiacTaB/asiTh, OYATO B 3JIOBHH TPOLECC CEJEKTHBHOrO
BLIBETPHBAHHS MPOXOAHT OT Hauyaja A0 KOHLA H H3 KOPHl BBIBETPHU-
BaHHA MOCTyllaeT MaTepHaJ HAacTOJNbKO nupdepeHIHpOBaHHbI, YTO
He crnocobeH Ooslee nojBeprathcs MexaHuyecko alGpasun. Peanb-
Hblil MeXaHH3M NpoABJIAeTCS B TOM, YTO B pe3yJbTaTe 3JI0BHA/b-
Ho#i mepepaboTKu oOpasyercss MaTepHaJ B pa3HOH CTeNeHH BLIBET-
peJiblii, NOTEHIHAJBHO B PAa3HOH CTeNeHH YCTOHUYHBBIH K IOCJEAYIO-
meid mexanuuyeckoi abpasun., CreneHb BHIBETPEJOCTH KOMIIOHEHTOB:
H CTeneHb NOCAeAYIOlUeH YCTOAYHBOCTH 3aBHCAT OT NMPHPOABI 3JH0-
BHAJBHOTO Npouecca H OT AJHTEIbHOCTH 3KCIIO3HIIMH, KOTOpas of-
penessieTcsi PeKHMOM TEKTOHHUECKHX JABHIKEHHH.

§ 2. OTBOP OBPA3LUOB U UX NMPEINCTABHTEJ/IbBHOCTb

Ilpn m3yueHHH CJIO€B TOPHBIX TNOPOJ H HX couYeTaHHH nmo obpa3s-
1aM, OTOGpaHHBIM H3 HHX, CTABHTCH 3aJauya, KOTOpasi MOXKeT ObiTh
npubaHKEeHa K cBoeMY pelleHHio ¢ Gosbliedl WM MeHbleH Tou-
HocTbio. Takofi 3amaueil siBiasiercss oTo6paieHHe 3aKOHOMepHOCTel
B CHCTeMe FOPHBIX IOPOJl, MAHEepPaJOoB M XHMHUECKHX 3/1eMeHTOB Hi
OocHoBe HalOJIOJeHHH Haj ee (parMeHTaMH, COCTABJAILUIMMH 4pes-
BHIYAHHO Manyio A0J0 OTHOCHTEJNBHO BCeX KOMIIOHEHTOB CHCTEMBI.
Yro6bl npuOAH3HTLECS K CHCTEMe, NMOJYYHTh HecMellleHHble (TouHee,
MHHHMAaJbHO CMellleHHbIe) OlEeHKH, Heo0XoaHMa pallHoHa bHO opra-
HH30BaHHAsl cXeMa J0cTaTouHo 6oJbuioro yuc/jaa HabJawOAeHHH, co-
OTBETCTBYIOUIHX MOpGOJNOrHH U NpHPoae 06beKTa.

Eauublx pekomMeHAauuii o TOM, 4TO TaKoe «pailMOHaJbHafA»
cXeMa H KaKOBO «J0CTATOYHOE» YHCJIO HalJ10JeHHH, MPHTOLHBIX HA
Bce cayuau, Her. HauGosee paspaboTaHa cucrema oTGopa H H3y-
YeHHd npo6 B pasBefOYHOM jeJe, NMOITOMY MPaKTHKA B3SATHA JIH-
TOJIOTHYeCKHX 00pasuoB M HX 00paboTKa MOXKET HCXOAHTH H3
ONBITa MOHCKOBBIX M pasBelouHbX pabOT Ha MeCTOPOXKAEHHAX,
¢ HeoOxoAuMbIMH KoppekTHBaMu. [IpoGiema orGopa pelwaercs oT-
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IeJbHO AJIA KamA0ro M3 HepapXHueCKHX YpOBHeH H BKIIOYaeT:
1) BoIGOp OOHa)KeHHH (HJH rOpHbHIX BHIpaGoTOK); 2) or6op npob
B Kax0M oOHameHHH (MJH B ropHoii swpaGotke); 3) otbop 00-
pasua Jas aHanmza u3 npoOwl; 4) moacuer KOMIOHEHTOB B 00-
pasue. PaccMOTpHM nepebie TPH H3 VKa3aHHbBIX YPOBHeH, yeTBepThit
TIOCTapaeMcs OCBETHTh B cJiefyiollem naparpade.

Pa36uBka ceTH ropHbX BbipabOTOK — HX PacnoyoxeHue H ryc-
ToTa,— Kak u3sectHo [1; Bopaynos B. M., 1969 r.; ITonckn u pas-
BeAKa..., 1977 r.], 3aBucar or craauu paseaku. Ha craauu npen-
BapHTeJbHOH passelkH BbIpa0OTKH pacrnojaraiT MO NPaBHJIBHOMH
pa3sBefloyHOfl CeTH: NMPH FOPH3OHTAJBHOM 3aJeraHHH TOJe3HOT0 He-
KOTNIaeMOro NPHMEHSIOT KBajgpaTHYI CeTh, NPH KPYTOM MaleHHH
pasBeiKy OOGLIYHO TPOU3BOAAT MO NPODHIAM, OPHEHTHPOBAHHBLIM
BKPeCT nmpocTtupaHus zanexu. Ilepexox Ko BTOpoit cTaiuu aetalb-
HOIl pa3BelKH CONpPOBOXKJAaeTc Pa3bMBKOH pa3BeLOYHOH CeTH Ha
BHIOpAaHHBIX YYacTKax JIOKAJH3alUHH T0JEe3HOTO MNCKONaeMoro.
PacnosioxeHne H TycTOTa CeTH YCTAHABJAMBAIOTCA MeTOAOM aHa-
JOTHH ¢ pasBeflaHHBIMH HJIH 3KCIVIyaTHPYEMBIMH  MeCcTOpOXKe-
HHSMH, TIOCJe/loBaTe/IkHBIM  pa3pexeHHeM pasBeflouHON  ceTH,
a4 TaK¥Ke HEKOTOPBIMH CTATHCTHUECKMMH H 3KOHOMHYECKHMH
pacueramu. B peayabTaTe co3gaercs ceTh BLIpaboToK, 3aBHCHA-
mlas oOT pa3Mepa TeJa TNOJE3HOTO HCKONMAeMOro, CJ0AKHOCTH
ero ¢GOopMbl, BHYTpPEHHEro CTPOEHHS H BBIAEPXKAHHOCTH KayecTBa
CHIpbSL.

[Tpu snuTONOTHYECKOM H3YUEHHH OCaJO4HbIX TOJI] MecTa HX
TiepeceueHuil B ecTeCTBEHHBIX OOHaEHHSAX HJH CKBaXHHAX pacro-
JAaratoresl TakuM o6paszoM, 4TOOB OHH CHCTEMATHUECKH TOKPLIBAJH
nJaollaab pacnpocTpaHeHHsi M3YUEHHBIX TOJLL HAH HX oDHaKeHHBIE
BLHIXOJBI, JKEJ4aTeJBHO 110 CeTKe, pa3pexeHHOll MO NPOCTHPAHHIO
CTPVKTYP H CTYLIEHHOH BKpecT npoctHpanus. Jlydiie, ecau usyue-
HHEe MPOH3BOAHMTCS B [ABa 3Talla — CHadaJa ycraHaBJaupaercs o0-
1asi KapTHHa pacnpejelieHdHss MHHepaJorHYecKHX TMPH3HAKOB, Ha-
MeualTcs Kpaepble 30HBI OaccefiHa ceJMMEHTAlHH H meTporpadu-
yecKHe TPOBHHLHH, a 3aTeM ceTh HaOJIOAeHHil crymiaetcss BJIOJbL
IpaHulll CeIMMEHTANHOHHBIX OaccefiHoB M nerporpadHyeckHx mpo-
BUHIHH, rae wHabOamogaercs CMeLIeHHe O0Caj04yHOro MaTepHaJa.
Benencreue Toro uto MHOrHe KOJHYeCTBEHHbIE [OKas3aTeJH paHy-
JIOMeTPHUECKHX, MOp(OMeTPpHYECKHX H MHHepaJOTHUeCKHX IpH3Ha-
KOB TEepPpHreHHBIX TOJIL NpPH IBHXKeHHM OT objactefi pas3MbiBa
K LEHTPY CeAHMEHTAIHOHHBIX OaccefiHOB MOAUHHSIOTCS IKCIOHEHT-
HOMY 3aKOHY, pa30HBKa ceTH HaOMw0JeHHHA H OnpoGOBaHHA B 3TOM
HanpapJeHHU B TIPHHIMIE TakK:Ke LOJKHBI CAeL0BAThL 3IKCIOHEHT-
HOW KPHBOH.

Takum o6paszom, Kak B XOAe pa3BefouHblXx paboT, TakK H MNpH
JIHTOJIOTO-Te0JIOTHYeCKHX HCec/Iel0BaHHAX obas ceTh HabJoneHH#
H onpoboBaHH#, JexKalllas B OCHOBe HepapXHYecKOH cHCTEMBI OT-
fopa (akTHYECKHX JIaHHBIX, CTPOHTCH IlleJleHanpaBJeHHO Ha OCHOBE
NpPeANoCHIJIOK I'e0JOrHYecKOro xapakrepa, a He Gepercs Hayrajg no
TIPHHLHINY PaBHOBEPOSITHOCTH NYHKTOB 0npofOBaHHA, KaK 3T0
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peKoMeHAyeTcs HeKOTOPbIMH Jaxe BecbMa Cepbe3HBIMH PYKOBO/-
ctBami [7, c. 18].

KakoBa moikHa ObiTh mpoba, OTKyAa oHA HOJMKHA OTOHpATHCS
H KaKOBO JOJIKHO OHITh obuiee yucao 1pod? Ilpaktukoit reomoro-
pa3BefouHbIX paGoT JOCTATOYHO paspaboTaHbl MeTOAbl onpofoBa-
HHSl TOPHBIX BHIPaGOTOK, TAe C 1eJbl0 H3YUEHHs T0JIE3HOr0 MCKO-
naemoro Oepyrtcsi wTydHEe, 60pO310BLIe, 3aAHPKOBHE H BaJOBBIE
npo6ul. HanGonee pacnpocTpaHeHHBIM siBJfeTCA GOPO3J0BOE OMPO-
OoBaHHe, a NpH NOHCKaX H pa3BejKe [E€CUAHO-TPABHIHBIX MeCTO-
poxaeHuii — sasosoe [[Toucku u passenka..., 1977 r.]. [lpu muue-
pajbHO-neTporpathHIeCKOM H3YYEHHH OCALOYHBIX TOJIL HE0OXOTHM
HHOM noaxoia. BeicKasaHHBIe peKOMEHIaLHH O HeOOXOAHMOCTH OT-
O0opa GOpPO3LOBHIX HJH CEKIHOHHHIX npobd u3 60po3m 1as MHHepa-
JIOTHUECKOro aHaJsu3a [18] HempHromHE gJisl BCeX cJayuaes, Tak ke
Kak TpeGOBaHHe OTOHPATh NPOOH CAYYAaHHO HJIH yepe3 paBHbIE HH-
TepBaJbl, MO BO3MOXHOCTH M3 pa3HLIX dYacTefi msacrta [Bucre-
auyc A. B., 1957 r.]. 9t aBa crnoco6a 3KBHBAJEHTHbI, NOCKOJALKY
cayuaiiHas BeIOOpKa B Ipejese cTpeMHTCH K GOpO3j0oBOi npobe,
nmpejacTaBasioulell Bech ILJIACT WJIH Bcio mauky nopop. [Ipumenernue
HX HeoOXOJZHMO, KOrJla HYKHO OLEHHTh obliee copepiKaHHe KOMIO-
HeHTa WM KOMIIOHEHTOB B IJlacTe, adyke HJH II0 BCEMY paspesy.
AToit Ke 3ajaye YCTAHOBJEHHS KOHUNEHTpauuili HAH 06HEMOB MH-
HepaJbHBIX BHAOB MO eIHHHIIAM pa3pesa CJAY:KaT TOUeUHBIE mpobsl,
nepecyHTaHHBE Ha MOIIHOCTL maactoB [7; PowoB A. B. u ap..
1972 r.].

Ilpu Bcex 3THX cnoco6ax, YCPeAHSIIOUHX TJIACT, MPOHCXOAHMT,
OJHAKO, NMOTepsl MPH3HAKOB, BAXKHHIX C METOJXHYECKOH H TeHeTH4e-
CKOH TOYKH 3peHHs, BBITEKAIOUIHX H3 HEOJAHOPOJHOCTH IJIacTa.
BosbmHCTBO miacToB obGJanaeT rpagalHOHHOH pPacCOpPTHPOBKOIL
MaTepHaja no KpynHOCTH. Beneactsue ¢yHKHHOHANLHOH 3aBUCH-
MOCTH MHHEpPaJbHOTO COCTaBa OT Pa3MEepPHOCTH PacCOPTHPOBKA Mo
KPYNHOCTH #ABJSIeTCS OJHOBPEMEHHO H MHHEepaJIOTHYecKOH pac-
COPTHPOBKOH: ¢ KDPYIHO3€DHHCTHIMH HHMKHHMH 3JIEMEHTAMH Ijac-
TOB CBSI3aHEl CaMble MecTpble AacCOUHAIHH TNOPOA006Pa3yIOMINX
MHHEpPAJOB H AaKLUECCOPHEB, MEJKO3ePHHCTHIM BEepPXHHM CBOIfi-
ctBeHHB Gosiee Gepubie. Ilpu Ba3sTuH Gopo3goBoit mpobul mecrpas
accoumauus HHXKHeH uyacTH maacTta pasy0oxKHBaeTcs 3a CUET MarTe-
pHana BepxHeH uacTH M CTAHOBHTCH MeHee BhIpasHTesbHOil. OTHO-
CHTeJILHO CpejlHero cocTaBa CJOSl HJIH IlacTa Takas BeiGopka Go-
Jiee NpelCTaBHTeNbHA, HO B OTHOLIEHHH CBejleHHH 00 YCJIOBHAX ce-
THMEHTAIHH MeHee HH(OPMaTHBHA.

H3BecTHO, 4TO B TEOJIOTHH H JIHTOJIOTHH NPHHATO ONEPHPOBATH
MaTepHaJoM, OTPa)aiollMM KpafHHe TIeoJIOTHYeCKHe OGCTaHOBKH
W NPH3HAKH: MaJjeoreorpapuueckHe KapThl CTPOAT AJIS SMOX MaKCH-
MaJIbHOH W MHHHMAaJIbHOH TPAHCTPECCHH, B TPaHYJOMETpPHYECKHX
aHalu3ax ONEPHPYIOT OTAEJTbHEIMH CAMBIMH BaKHBIMH YacTSMH
pacnpejeseHuii, npu H3MepeHuH GOPMHI rajiek BHOHpalOT Hanbosee
ocTphie yrabl. Touno Tak ke B MHHepPaJOrHH H neTporpaguu Hau-
Gosbmyio HHGOPMalHI0O MOMXKHO NOJYYHThb, H3yuas HHMKHHe, Gora-
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Thleé MHUHEPaJbHBIMH BHIAMH 4acTH necyanblx njactoB. HItydusie
npo0bl M3 OCHOBaHMil NJI4CTOB ABAAKTCH 03TOMY HauGONee Bax-
HBIMH 3JIeMeHTaMH onpofoBaHHs.

HsBecTHO TakiKe, 9TO BasKHBIM TeHETHYECKHM MPH3HAKOM $B-
JIIeTCHA CTeNeHb reTepOreHHOCTH mjacra. TypGHAMTH 00/1amanT OT-
YETJIHBO BHIPAKeHHOH 110 BEPTHKAJH IPAaHYJOMETPHYECKOH M MHHE-
pajiorHyeckoii paccOPTHPOBKOH B mpejenax mJjacra, B MOpPeHe mo-
A00Hass paccOPTHPOBKAa MOXKET IOJHOCTBIO OTCYTCTBOBaTh. IIpw
B3ATHH 00po310BOH [POOBI 3TH DPa3JHYNsl HHKAK He MNPOABATCH,
IJIACThI T€X H APYTHX MOTYT N0Ka3aThCs COBEPIIEHHO OJHHAKOBBIMH.
[Tostomy or Goposposeix 1npol B NpakTHKe MHHepaJoro-neTporpa-
(hHyeckoro ucciaenoBaHus B o0leM caydae HeOOXOLHMO peLIH-
TEMbHO OTKAa3aThCH, TAK K€ KaK OT CEeKLHOHHBIX H MTY(HBIX caV-
yaiinblx Mpo6, oTGHpaeMBIX yepe3 paBHBIE HHTepBaJbl, [0 TaGauie
CAyyadHbIX YHCEJ H T. 1L

Onpo6oBanne MO0JIKHO BeCTHCh He cJay4aiiHo, a IeJieHampas-
JIEHHO, COOTBeTCTBEHHO MOCTaBJeHHOf 3amave. Tak, mjas JHTOCTpa-
THrpaduuecKHx Koppeasuuiéi npo6bl oTGHpAIOTCA H3 OCHOBAHHI
C/JI0€B, @ CaMH CJOH BBHIOHpArOTCA uepe3 NPHOJH3HTENLHO paBHEE
HHTePBaJIbl MOIIHOCTH; TAaKOB 3Ke MOPANOK oT6opa npod HpH JIHTO-
(hopManHOHHOM aHa/aH3e, HO MPOOGH H3 MOAOLIBH NOJKHHI JOMOJ-
HATbes npo6aMu u3 Kposau naacra. Ilpu daunnansro-naneoreorpa-
(hHYecKHX HCCAeLOBAHHAX BbIOOP TOYEK OTOOPA yiKe Omnpefensercs
(hauManbHOfi H3MEHUMBOCThI0 paspesa. Pasnuunnim Gyzer orbop
00pa3loB NPH H3YUYeHHH HAIJIACTOBBIX TEKCTYp, CJOHYATOCTH HJH
KOHKDelH#, npH aHaJu3e MOCTAHAreHeTHYECKHX IPOLEecCoB, MPH
H3yueHHH (PU3HYECKHX CBOHCTB TOPHHIX mopojg M Ap. ToabkKo upH
HEKOTOPHIX ClelHaJbHBIX TNOJAcUeTaX OOBEMOB MHHEpPaJbHHX Be-
IeCTB — CPeJHHX COCTAaBOB MOPOJ H MHHEPAJIOB HJH CPeAHHX KOH-
LeHTpaluuii NoJe3HelX KOMIOHEHTOB — Heo0X0AHUMO cobJiojfeHue
Tpe6GoBanuii cayuaiinoctu or6opa (cayuaiiHOocTH BhiGOpa mJaacra H
peibopa ToykH oTfopa B mJjacre).

Bo Bcex, nmaxe B nocjeiHHx, caydasx Ge3yc/OBHOE Mpeanoi-
TeHHe cjelyeT OTJaBaTh HHAMBHAYyaJbHbIM npobGawm. [IpakTuka oT-
6opa ca0XKHBIX NPOO, AalOUHX MaTepHaJ, KOTOPHIH KOGH «BOCHPO-
H3BOJHM, JOCTYNeH AJS NPOBEPKH APYTHMH HCCJeloBaTeJAMH, YHH-
KaJeH 1o cpoefi ofwekTHBHOCTH...» [Ponos A. B. u ap., 1972 r.,
c. 22], He HMeeT, OAHAKO, YKa3aHHBIX AOCTOHHCTB, KaK 3TO OLLIO
y6eaurensno nokazano H. M. Crpaxossim [1970 r.]. Ot st0it nmpak-
THKH HeoOxoauMo OeaycsoBHO orkasatbes. HMudopmanus, ussme-
Kaemas M3 CJOXKHBIX IPOo06, caHKOM OefHa, 4ToObl KOMIIEHCHPOBATE
3aTpaThl, CBsI3aHHBIE ¢ MX noJydedHem u obpaborkoil, a Go/bwas
YacTh €€ OKasbiBaeTcsi 6e3BO3BPATHO yTepAHHOM.

O6beM MHAHBHAYaJbLHOH NpoOHl, .Gepyliefics HAa MHHepaJorHue-
CKHH HJH XHMHUYECKHH aHaJ/lu3, 3aBHCHT OT KPYIHOCTH 3epeH H O[-
HOPOJHOCTH pacnpefe/eHHss MHHepaJbHHIX KOMMNOHeHTOB. B mnpak-
THKe 006pa6oTkH mpo6 Ha moJie3Hble HCKONaeMble LIHPOKOe NpHMe-
HeHHe Haxoxut ¢opmysa Heuorra [1]

q=Kd*,
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Puc. 1. Jlnarpamma aast onpejesienis HaJexHbIX Macc XHMHUecKix npob pyg—

BechMa  pasHomepubix (1), pasnomepunix  (2), uepaBHomepusix  (3) (mo
K. JI. Tloxapuuxomy {1]).

rie ¢ —macca npobnl, xr; K-— koadduunent, omnpeaensiomuict
XapakTepoMm mopoAbl; d — HauGOJNBLIHH JHAMETP YacTHIl TPOGH, MM.
3nauenne K wusmensierca or 0,02 nas mopom u pyA ¢ paBHO-
MEepHEIM CcOJlep:KaHHeM omnpepenasieMoro KommnoHeuta go 00—
¢ KpaiiHe HepaBHOMEPHBIM €r'0 CONEPIKaHHEM.
®opmyaa Yeworra sBasSeTCs yacTHHIM caydaem (opMmyas [e-
MoOHAa H Xaabwdepaans, npeanoxennoi 8 1923 r.,

q = Kda!

rjle NoKasaTelb CTeNeHH a TpeacTaBjasieT coboil nmepeMeHHYIO Be-
JaumuuHy or 1,5 1o 2,7.

[Tocne sorapudmuposanus Qopmysa NPHHHMAET BHJ JIHHEH-
HOro ypasuenns lg g=Ig K+algd. Coorsercrylomue efi JHHHH
MOryT GBITH MOCTPOEHBl Ha JorapH(Muueckoit guarpamme (puc. 1)
M CAYZKHMTb AJ51 OTHICKAHHSI MHHUMAaJ/JbHOH HaIeXKHOH Macchl npobhl,
Gepyweiicsi aas anaausa. Tak, npoGa rpy6o3epHHCTOH mnecyaHoi
NOPOALl ¢ pa3MepoM 3epeH A0 2 MM JoJxKHA HMeTb maccy oT 300
10 800 r B 3aBHCHMOCTH OT YHCJIA H cojepxKaHHsA KOMIIOHEHTOB,
COpTHPOBKH M uemeHTa. [Ipoba cpeaHesepHHCTOrO meckKa ¢ pasMe-
pom 3eper 10 0,5 MM — ot 28 10 40 r u T. A

Josejenne npo6ul 10 pa3mepa HapeckH, Oepyiueficss s XHMH-
YeCKOro aHajn3a, MPOH3BOAMTCS MYTEM TOCIef0BaTebHOTO H3MEe/lb-
YeHHs M COKPAUleHHsA, KOTOpoe MOKeT IOBTOPATLCSA HECKOJIbKO
pas. Ilpn MHHEPAJOTHYECKOM wjH mneTporpadHuecKoM H3yUeHHH
H3Me/bueHHE perlaMeHTHPYeTcs pa3mMepoM MHHepaJbHBIX 3epeH,
a KOJIHYeCTBO MarepHala ompenensiercs TpeGoBaHHeM He0OXOMH-
Moro umcaa sepel, ofecneuHBaonlero safaHuy0 TOUHOCTEL OfNpeje-
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Puc. 2. Cs#sb  Memuy 10

CTaHaPTHLIM OTKJIOHE-

HHEM H 06beMOM BLIGOPKH 08
npy npocrom onpobopa- ‘06
nan [7]. §
04
02

A Y N S N TN N

' ¢ & 7 8 N i3 bn

_JIeHHSi MHHepaJIbHbIX KOMIOHEHTOB B NpemapaTte, O yeM CKa3aHO
nuxe. Ilosromy, nocse toro kak npofa, NpHBeAeHHAs MO Macce
B COOTBETCTBHH C pasMepoM 3epeH, IoJyyeHa, H3 Hee oT6Gupalor
npemapat. 9To MoxKeT OBITh PBIXJBIA Npenapar, B3ATHIH M3 NPOOL!
nocje ee TULATEJNLHOrO IepeMelIMBAHHA, & Takike WJHG HIH He-
CKOJIbKO wIH(OB, B3AThHle H3 KycKa cay4aiHO, HO H3rOTOBJIEHHLIe
OPHEHTHPOBAHHO TNOMEPEeK CJIOHCTOCTH.

HeoOxoanMoe H joctaToyHoe 4Hcao nMpod, KOTopoe oGecredH-
B4eT HCCJAeJOBAHHE NMPH3HAKA ¢ HEOOXOAHMOH TOYHOCTLIO, HE BEI-
XoaseHd 3a npejesnl AONYCTHMOH MNOTPELIHOCTH, PacCUHTHIBAETCS
IS OTAEJNbHO B3ATOro 00beKTa HE3aBHCHMO OT ero pasmepos H
(opMbBl: yacTH pa3pesa, yyacTkKa IJIOWAAH HJIH OOBEMHOro TeJja.
TouyHOCTE BHIYHCJ/IEHHS CPeIHEro CoJepKaHHs 3aBHCHT OT pasfpoca
e/IHHHYHBIX 3HAUeHHii B mpejesax BhIGpaHHOro o6beKTa, OlEHHBA-
€MOro CTaHAAPTHHIM OTK/JIOHEHHeM O, H KOJMH4YecTBa HabJioleHui n.
Ilas BpiGopa HEOOGXOAMMOrO H JOCTATOYHOrO HYHCJAA MPod HYKHO
[peABapHTeIbHO OUEHHTH BeJHYHHY O [0 [POM3BOJLHO BHIGpaH-
HOMY YHCIY n, a fajiee HalTH cTaHJapTHOE OTKJOHEHHE CPelHero

0z =0/+/n .

Honyckas, Tak:Ke ¢ HEKOTOPOH TOTPELIHOCTbIO, KOTOPYIO O0BIMHO
He OIEeHHBAIOT, YTO O CAeJaHHOH cayuyailnoii BHIOOPKH OTpaxaer
HCTHHHYIO TPHPOAHYIO AHCIEPCHIO, A0OHBAIOTCS YMEHbIUEHHst M0-
IPEIIHOCTH NyTeM YBeJHueHHS uHcaa n. Kak mokasavo ua pue. 2,
VBeJHUEHHe YHCJIa HAGJMIONeHHH O 4eTBIpeX CONPOBOMKAAETCH yBe-
JIHYEHHEM TOYHOCTH BJBOe, yBeJHuenue n no 16 ypBennunsaer Tou-
HOCTB B 4 pasa, a 3aTeM IPH POCTe 7 NMpHpalleHHe TOYHOCTH Mpo-
HCXOAHT OueHb MeJIJIeHHO, MOITOMY NPAKTHYECKH He cJelyeT 10-
6uBaTbcsl OOJBIIOH TOYHOCTH MAJIsi BEJHYHH 7, pacnoJiaraioliuxcs
nof Kpaiineil, nojiorot yactelo KpuBoil, korna n 6oabiie 20—30.

B npaktuke onpoGosaHus [1] HeoOxoaumoe uucnao npo6 N Ha-
XOASIT H3 OTHOLIEHHS

N =(0/Bgon)® ~ uan N = n(0z/Azon)?,

rae n—upcio HaGMOLeHHA B TnpeaBapHTeNbHOM ONpoGOBAHHH,
0 — cTaHA4pTHOEe OTKJOHEHHe H o — CTaHZapTHasf MOrPeLHOCThb

CpelHero B MNpeJBapHTeJbHOM ONPOOOBAHHH, Apon — YCTAHOBJIEH-
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Has NPaKTHKOH JOMyCTHMAsl MOTPellHOCTh ONpejeseHHss MHHepalb-
HOTO KOMNOHEeHTa, 4aCTo OropopeHHass HHcTpykuHedr ['K3.

B mpakTHKe JHTOJOTHYECKHX HCCJIEJOBAHHA NOTPENIHOCTh, 10-
nyctuMag TpH JaHHOM BHAe paboT, ycraHaBJIHBaeTcsi H3 coobpa-
JKeHH#i HAYYHOrO HJIM TpaKTHUeckoro xapakrepa. [locne npeasa-
puTeJabHOr0 0TGOpa 06pa3loB H X M3yueHHs, VIHTHIBAS QHCIEPCHIO
H3yuyaemMoro npHsHaKa, yCTaHaBJHBAIOT OKOHYaTeJbHYH CXEeMY OT-
6opa 06pasioB, B TOM uHCJIe H HeoOXOAHMOe 4HCJIO HabJiofeHHi
N. Hanpumep, npu H3YueHUW NeCYaHO-TAMHHCTOH TOJIIH PaBHO-
MEPHO 110 pa3pe3y H3 MOJOLIBHI NMECYaHHX IJIACTOB OTOGpaHo 15
o6pasunos (n). YcraHOBJNEHO, YTO CpejHee cojepikaHHe KBaplua

B Hux pasHO 40 % (x), mncnepcus cpeanero pasna 4 % (o;). Ye-

TAHOBHM JOCTATOUHOE YHCJAO Npo6 AN OLUEHKH COjepKaHHA KBapla
¢ norpemwHocThio 5 H 3 %

Ny=n(0/Apon)® = 15-(4/52 =9,6; N, =15-(4/3)2=19,9.

Takum o6pasoM, AJst OUEHKH ¢ NOrpemHoCcThio 5 % HEOGXOAHMO
10 oGpasuos, ¢ norpemnuocTbio 3 % — 20 oGpasuos. [anpHeiiuiee
YBeJHYEeHHe TOUYHOCTH HeueJecoof6pasHo, TAK Kak HOTpeGyeTr pes-
KOTO VBeJHYEHHS YHCJA Tpoo.

§ 3. CXEMA MNMOJIHOro NETPOrPA®HYECKOI0 H3YYEHHA
MECYAHBIX MOPOJL,

[Merporpaguueckoe H3yyeHHe ONpeneNeHHON Trpynnsl 0Cajnou-
HBIX 1I0p0A H OCaJKOB 3aKJI04aeTcsl B HCCJAEJOBAHHH HX NPH3HA-
KOB M CBOMACTB B 1leJIOM BO BCefl mopoje, a TakKe INPH3HAKOB H
CBOHCTB COCTABJAIONIAX HX KOMIOHEHTOB — nopopoo6pasoBaTeneii.
Pannouanbhas cxemMa neTporpapuueckoro HCCJaea0BaHus BKJAOYAET
BHIOOD COBOKYMHOCTH METOAOB [J/isi HCCJELOBaHHsI BellecTBa H Ofl-
pelelieHHyi0 MmocJ/e0BaTe/JbHOCTh HX TNPHMEHEHHs — OT 3KCcpecc-
HBIX, JeleBBIX M MAaccOBBIX, K TOYHLIM KOJHYECTBEHHBIM, 4YacTo
JOPOTrOCTOAIIHM H MOTOMY €IHHHYHBIM.

33118‘!8 H PaMKH KHHTH He TO3BOJISIIOT OCBETHTh METOJAHKY IIO-
JIeBOH 1 Ja6opaTopHOil paGoTH NO M3YYeHHIO NeTporpaduu Meckon
H necuaHukos. Ilosepas paGora KamAblfi pas ompeje/sercs 3aja-
YaMH HCcJIelOBaHWsl B TOH HJIH HMHOH HayuyHOH IHCILHIIIHHE, MeETO-
JIHKa ee 3aBHCHT OT I[IOCTABJEHHOH LeTH H, ecTecTBeHHO, Oyaer
pasiHuBoOfl NPH JIHTOJOrHUECKHX, CTpaTHrpadHyecKHX, TreoJoro-
CTPVKTYPHBIX HJIH HHBIX HCC/efoBaHHSIX. PasjiMyHpie acrnekThl Jia-
00paTOPHOTO H3y4eHHs MOpo006pa3yioIero BellecTBa OCBEUleHbI
B cHenHaJbHBIX pykoBoacteax [11, 14, 20, 35, 37, 38]. Mul orpanun-
UHMCSl H3JI0XKeHHeM oOulei cxembl J1a60paTOPHOrO HCCAEAOBAHHS
necuaHblX OCAAKOB H TOPOJ, XapakKTepHCTHKON MNeTporpagpuyeckoi
paBoTHl ¢ NOJsPH3AUHOHHEIM MHKPOCKONOM KakK HauGoJiee Ba/KHOTO
3peHa nerporpaHUecKoTo AHANW3Aa W MecTa, KOTOPOE 3aHHMaer
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netporpagsi ¢ MHKPOCKONOM B ofuiell cxeme jabopaTOpHEIX Me-
TOLHK.

CooTHolleHHe METOAMK, C NOMOIILIO KOTOPbIX, [0-BHAHMOMY,
JIOCTHraeTcs NoJiHas meTporpapuueckas XapakTepHCTHKA NecuyaHbix
NOpoA, NoKa3ano Ha puc. 3. Bce oHH MoOryT ObiTh MOApasieseHbi
Ha 4eTepe TPynnsl. B mopsiike yMeHbUIEHHS 3HAUHMMOCTH B 06IleM
neTporpaguueckoM HCCJAeJ0BAHHH HX MOYKHO NEpPeyHC/AHTh B TaKOH
nocJjenoBaTeJIbHOCTH.

1. M3yyeHne nopox M HX KOMMIOHEHTOB B NpO3pavYHBIX H NOJH-
pPOBaHHBIX UITH(pAX.

2. Onpepenenne cocraBa H cBOMCTB B ofpasiuax 6e3 mpeasaph-
TEJBHOrO pasjeNeHUusi NOopoabl Ha COCTABHBIE YacCTH.

3. [enenne nopoA Ha 06GJOMOYHYIO 4acTh H LEMEHT H HX pas-
JeJbHOe H3yyeHue.

4, HccaenoBanne npeaBapHTesbHO BBIACJNEHHBIX OpPraHHYeCKHX
OCTaTKOB.

Hsyyenne B mpo3pauHmiX M nojupoBanHbiXx miandax. [Tpospau-
Hble HIJIH(B H3rOTOBJSIOT H3 TOPHBIX NOPOA H NPO3PayHBIX MHHe-
paJoB, NoJHPOBaHHLIE UITH(BI, HIH aHIWAH(GE,— H3 PYAHLIX Henpo-
3payHbIX MHHepaJoB H nopox. Msyuenue npospaunbix mIHGOB MOA
MHKpockonoM, Hauatoe B 1850 r., xorma aurauuanun [. Cop6u
onHcas nepeblii WIIH( H3BECTKOBOTO necuaHHKa, sIBJseTcs celuac
H, NO-BHAHMOMY, ellle n0Jiro ﬁyﬂ.e'r OCTaBaThbCs IJIABHBIM METOIO0M
nerporpa()Hueckoro HccJie0BaHHs.

ITepBeIM 3TamoMm H3yueHHs necyaHHX NOpPoJ B IAH(Ax sBIA-
I0TCA KaYeCTBeHHBEe OUEHKH KOMIOHEHTOB B 06Jo0-
MOYHOH YacTH H LEeMeHTEe, 3a KOTOPHIMH CJAeAyIT HX
BH3yaanabHOe onpeaneeHHe H THATrHOCTHKaAa 1m0 ONTH-
yeckuM cBoiicrBam. [lajee ycTaHaBJIHBAalOTCA HHAHBHAYaJbHBIE 0CO-
GeHHOCTH Ka1oro KOMIIOHEHTa, HX COOTHOIIeHHs APYT ¢ APYrOM H
BBITEKAIOUIHE H3 3TOr0 MHHEpaJibHas, CTPYKTYpHad H TeKCTypHas
XapaKTepPHCTHKH IOPOJHL.

Heo6xoaHMOCTE CONOCTABJIEHHS pe3y/bTaToB paGoOTH PasHLIX HCHOJIHHTENel
Tpefyer onpejesieHHOl CTaHAAPTHIAUKWK NeTpPorpadHULCKHX OnNHcanuii, DieMmen-
TaMH CTangapTHOro HBTPOFPBCPII‘-IGCKOI‘O OMHCAHHA SABJAKTCH.

1. Haspanue nopoAbl, oTpaxaiollee pasmep 3sepen npeoGmaparomed ¢pax-
1lHH, MHHepaJbHLIl BAA NMecYaHHKa, YCTAHABJHBAaeMBIi 1O COOTHOLIEHHIO 06710-
MOYHO-TIecuaHbIX KOMIIOHEHTOB, H COCTaB Hemnecuaunoit HJacTH, 00OBIIHO NPHCYTCTBYIO-
el B LEMEHTe H COJEpIKalleiics B KoJudecTBe He MeHee 5 % (cpexnesepHHCTHI
JINTHTOBEIL KBApPIEBO-TPayBaKKOBhIl H3BECTKOBHCTHIH NMECYaHHK).

2. Paamep 3epen npeoGnajaiomedi (pakuud, MaKCHMaJbHBIH pasmep H CTe-
NeHb COPTHPOBKH IO pa3Mepy. Paauepu onpeaeassloTCA Mo cpenﬂemy nonepeyHHKy
JCpeH ¢ MOMOWBI0 JHHeHKH, MoHTHpyemolt B oxynsp 6% uan 5X (taba. 4).

3. ®opma sepen, copTupoBka mo ¢opMe H cooTHoweHHe (GopMbl H pasmepa.
Dopma onpegenserca BH3YaJIbHO HAH mo Tpacdaperam [15, 31, 49] ¢ noapasnene-
HHEM 3epen Ha MNATb-IUECTh KJACCOB — BeCbMa yrJyiOBaThie, yrJjoBaThblie, MQYTH. yI-
JIOBaTble, MOYTH OKaTaHHLIe, OKaTaHHBIE, BECbMA OKaTaHHBIE. LU YL

4. CrpykTypa nopojbl, 3aBHCslas OT NepBoHAYajibHOro cocrapat 0610MKOB'
W CTeNeHH BTOPHUHOTO npeoGpasoBanus. [lepBHunas CTPYKTypa ONpPeNENReTcH Ko-
JnuecTBoM O6JIOMKOB PHBHOﬁ KPYITHOCTH. Cob6eTBEHHO MecdaHbl ‘ﬂgcmp.m 06?8-
3VIOT NCAMMHTOBYIO cTPYKTYpy. [IpHMeck Apyrux 9acTHil mpH epKaiHi' B Ko
JimuectBe Gosee 5 % BBOJMTCH B Ha3BaHHE B BHIe NePBOM YacTH C/I0XKHOIO'MpH-
JaratensHoro (aneBpo-ncaMMHTOBas, nceHTO-mcaMMHTOBAsA). | C_ pocToM. 1ipeas-
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TABJIHLIA 4

Lena peneHust JHHEHKH OKY/IsIp-MHKPOMETPA MHKPOCKOMOB
NPH Pa3iHYHBIX 06beKTHBAX

Oxyasip 67 Okyasp 5X
O6BeKTHD llena ii;ncmm. Ot Ilena ,];\;lx;.‘—u-nuu.
3x 0,055 3,6% 0,048
8x 0,022 9x 0,018
20% 0,009 20X 0.008
40% 0,004 60% 0.003
60% 0,003

Pa3oBaHHil NCAMMHTOBHE CTPYKTYPH TPHOGPETAIOT 3/EMEHTH MHKPOCTHJOAHTO-
BLIX, HHKOPNOPAUHOHHBIX, IIHMNOBHAHLIX CTPYKTYpP, a 3aTeM BHIOH3MEHAIOTCH
B KoH(OPMHEIe, MO3aHUNble I TpaHOGIacTOBLIE.

5. Xapaxkrepuctika 00/J0MOYHOM 4acTH, CKJAaALIBAIONIAfcS H3 OLEHOK: a) Ko-
JIHUECTBA KOMIOHEHTA, HAXOAHMOTO H3MEDEHHSMH HJH BH3YAaJbHO ¢ NOMOILBIO
Tpagaperos, NOMEUIEHHHX BO MHOTHX pykoBozacrsax [53, 37]; 6) kauecTBeHHOro
€OCTABA € ONHCAHHEM KajKAOTO KOMIMOHEHTA — ero MepBHYHBIX 0COOeHHOCTEH |
BTOPUYHBIX H3MEHEHHH; B) KOJHYECTBEHHBIX COOTHOIIEHHIT MEXAY KOMMOHEHTaMH,
ONpeNeNsIeMEIX NYTeM H3MepPeHHH, NOACYETa MJIH HA IJ1a3 ¢ MOMOIIbI0 TpadapeTos.

6. XapaKkTepHCTHKA UEMEHTA — €r0 COCTABA, KOJHYECTBA, PABHOMEPHOCTH pac-
TIpefieJIeHHs, CTeNcHH NEePeKPHCTANIH3ANEH, COOTHOMEHHS ¢ 06JOMOYHBIMH 3ep-
HAMH, MOCAEAOBATELHOCTH 00pPa30BaHH.

7. XapakTepHcTHKa HEMOPoA006pa3yolHX KOMIOHEHTOB — OPraHHYeCKHX oc-
TATKOB, YIJICPOMHCTOTO BEUIECTBA, MHIHEPANoOB TaxeN 0 (pakiuud H Ap.

8. TekcTypa MOpPOAM H HEKOTOPHE (hH3HYECKHE XApAKTEPHCTHKH, ¢ Heil cBA-
3aHHBE, — pasMep M coo6IIaeMOCTh TOP, AHH3OTPONHS CBOMCTB — B TOf Mepe,
B Kakoii HX OmMpeiesienHe BO3MOKHO B uuHdax 6Ge3 npuMeHeHHs CHelHa bHBIX
METOJIOB.

Craugapruoe nerporpaduyeckoe olucaHWe HBJIAETCH OCHOBOM
H BMECTC C TeM MepBLIM IIaroM HCCJeJ0BaHHA, 38 KOTODHIM HayH-
HaeTcs JleTajJbHOe H3YueHHe TMPH3HAKOB OTIENLHBIX KOMIOHEHTOB
¥ ux cooTHomeHuil. B merporpaduuecknux uwimdax Takmxe MOryT
OCYLIECTBJIATLCS  XPOMATHUECKHe  aHaJ H3B, MHKPOXHMHHECKHE
PeaKIMN, JoKaJbHbiii PeHTreHOCHEeKTPaNbHEIH (30HAOBHI) W JIO-
MMHECIIEHTHBLIH aHaJH3bL.

XpoMaTHyecKHe aHaJdH3b I[POH3BOJIATCS B OTKPBITHIX
mangax, npuunTHGoBKax M MOPOIIKaxX MOPOAB Ha 3epHax JLocTa-
TOYHO KPYNHBIX, XOPOIIO BHAHMBIX mpH 8% man 9% o6beKTHBAX.

Ilasi oKpauIMBaHHs TOJEBBIX IINATOB Yallle BCEro MOoJb3YIOTCHA
metogom A. Tadpusns u E. Kokca, npeanoxennniMm B 1929 1.,
¢ HEKOTOphIMH ycopepuienctBoBanusmu @, Uefisa n C. PoseH-
Gmoma [35]. Ilo 5Toii METONHKE H3TrOTOBJSETCS HENOKPHITHIH
wang (HAH CHHMaeTcs NOKPOBHOE CTEKJO, KaHaACKHi Oanp3aM
OTMbIBAETCS CIHPTOM) M IOTPyMKaeTcs B Y3KYI0 CBHHIOBYIO HJIH
naactMaccosyio Bannouky ¢ HF na 15—30 ¢ a7 npoTpaBiauBaHus
nopepxnoctd. Ilocae 3Toro TpaBjenblfi wiHd norpyxaercs Ha
15—20 ¢ B pactsop KoGaaptiuTpaTa HaTpHsi Nasg[Co(NOz)el (60 r
ma 100 M/ BOAB), @ 3aTeM B XOJOAHYIO BOLY. 3epHa KallHeBOro
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10JIeBOro 1nara NpHoOpeTalT JHMOHHO-JKENTYI0 OKPAacKy, nJa-
FHOKJIa3 H KBapll He OKpPaUIHBAIOTCS, B AHTHNEPTHTAX OKpaLIH-
BAKOTCA TOAbLKO BKJOUEHHS MiejgouHoro nojesoro mmata. Caabyio
OKpacKy MpHOOpeTaloT npHMecH cJwAbl H TJIHHHCTHIX MHHEpaJos,
3aKJ/I0YeHHbIE B [I0JI€BLIX INIATAaX.

Beiio mpeanoxeno [Hayes C., Klugman M., 1959 r.] nocae
JAeHCTBHsSI KOGaJIbTHHTpATa HATpus oOpalaThiBaTh mnpenapar J10-
nosuTensHo 0,5 %-HbpiM pacTBopoM 303uHAa B B TeueHue 3 MuH.
[Tocne npoMBIBaHHs M BBICYIUIMBAHUS MOMHO HaGJI0AATb OKpalIu-
BaHHe KaJIHEeBBIX IOJIEBhIX LIIATOB B OPaHMKEBO-XKeJTHIH LBET, mja-
'HOKJIa30B — B PO30BBIA.

s okpamnBanuss KapOGOHATHBIX MHHEPAJIOB, NPHCYTCTBYIOLIHX
B LEMeHTe HJIH 06JIOMKaX, PEKOMEeHIYIOTCSl pPas/iMuHble KPaCHTEeNH,
AeiicTBHe KOTOPHIX noapoGHo onucano [35]. B mocaennee Bpems
nonb3yiorcs meropukoii JI. E. IlltepenGepra [1965 r.], koropsiii
TPHMEHH/1 KOMOHHHPOBaHHBIH PeaKTHB, BKJlOUalOUHiA: 1) coasHyio
kucaory (0,15N) — 11 uacreit, 2) anusapus-por (0,1 %) — 9 uac-
Teft, 3) keneszocHHeponucthiii Kaauii Kz;Fe(CN)g (1 %) — 2 uacrn.
Peaktun HAHOCAT Ha OTMBITYIO MOBEPXHOCTb lL{JIlld)a H BblACPHH-
BawT 30—40 c, 3areM nNpPOMHIBAIOT 110J CHJbHOH cTpyefl BOLbI M
IIOKPHIBAIOT IOKPOBHEIM cTeKJ0oM. KasibuuT npHoOpeTaeT HHTEHCHB-
HbiH pO30BO-KPAaCHHI [BeT, MAaHraHOKAaJbIHT — CJ1a00-PO30BHIil,
KENe3HCThIt  KaJblIHUT — OJIelHO-(DHO/NeTOBbI, aHKepPHT — CHHHIT
nper. JloJOMHT ¥ MarHe3HT 3THM pEakTHBOM He OKpalIHBAKOTCS.

MuUKpDOXHMHYECKHEe pPeakKI HH, CONPOBOXKAAWIIHECH
H3MeHeHHeM OKpacKH PAacTBOpa, BHIAJeHWeM Ocajka HJH BhILese-
HHeM ra3oB, MOXKHO NPOBOAHTbL B OTKPHTHIX IIIH(aX, HO OGHYHO
o 3Toro Gepercss ofHO-ABa 3epHa pasmepom 0,1—0,2 MM, Ha KO-
TOpHE AEHCTBYIOT Kameil peakTHBa. DoJIbLUHHCTBO MHKPOXMMHYE-
CKHX peakudil, NpUMeHsieMBIX IPH KayecTBEHHOM aHaJ/JH3e Pya H
MHHepaJoB, NpHBeleHn B KHHre [35]

Hayuenne nerporpauuecKHX LIIH(OB ¢ IIOMOMWIBIO JOKAa/b-
HOTO MHKPO3OHAOBOTO PEeHTreHOCNEKTPAaJdbHOTO
4HAJH3a ABIAAETCHd OJHHM H3 BaXKHEHIIHX CTOPOH HCCJAELOBAHHS
MHHEpaJoB H NMOPOA. JTOT aHAAM3 mpuoGperaer nce GoJbllee 3Ha-
4eHHe KaK METO], MaccOBOT'O XHMHYECKOr0 aHaJH3a KOMIIOHEHTOB
nopoau [14, 37].

Iass BHIABJEHHS 3JEMEHTOB JIOMHHO(GOPOB — OPraHHYecKoro
Bemectsa (OB) M HeKOTOPHIX MHHEpaJoB — B LIIH(axX HCIOJAL3Y-
ercsi JioMHHecueHTHH H anHaaus. P. Cunnenem [62] 6nian
I0Ka3aHb BO3MOMHOCTH JIIOMHHECUEHIHH AJs BLISBJAEHHA Jedex-
TOB KPHUCTaJJIOB, NMOJHKPHCTAJJHYECKHX arperatos, pereHepanHoH-
HBIX KaeMOK BOKPYr 3epeH H Apyrux oOpasonaHnil, HEBHAHMBIX
B LIH(pax B 0GBIYHOM MOJIAPH30BAHHOM CBETE.

Usyuenne o6mero cocraBa necyaHnkos B oOpasuax. Bropoe na-
npapJieHHe H3YYeHHs necyaHblX MOPOJ BEAETCS NapajjiesbHO C MHK-
POCKOIIHYECKHM ONHCAHHEM H OCYILIeCTBJfAETCs OOBIYHO HE Te0Jo-
raMp, a aHaJHTHKaMH — PaboTHUKaMU ClNeHHaJH3HPOBAHHBIN Ja-
Gopatopuii. Bkiouaer caeAyoline BHAL aHaJH30B:
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— KJIACCHYECKHA XHMMHYECKHH aHAJH3, HWIH NOJHBI CH-
JIHKATHBIH;

— XHMHUYECKUH PpEeHTreHOCNEeKTpaJdbHHH aHa-
J M3 — 3KCIPECCHHH BapHAHT CHJHKATHOTO aHa/jH3a, MeHee MOJ-
HBEI 110 HaGOpy omnpejessieMblX 3J€MEHTOB H MEHEe TOYHHIH;

—JOKaJbHBA XMUMHYECKHH MHKPOaHAaJH3— pas-
HOBHAHOCTb pPEHTTeHOCHeKTpaJbHOr0 aHa/u3a, NpefHa3HAYeHHBI
AJS H3YYeHHS MaJblX KOJHYeCTB BelllecTBa Ha IVIOMIagH B He-
CKOJIBKO MHKDPOMETDOB;

—onpenenedde obuwero SiO, Mo nokasaTesaio TPEJOM-
JIEHHS! HCKYCCTBEHHBIX CTEKOJ — 3KCIPECCHBIH MeTOJ YCTaHOBJAEGHHS
mMepel ocHOBHOCTH nopox [Liserkos A. ., llsanos B. H., 1976 r.];

—onpengenenne obmeH xapOBoHAaTHOCTH H CO-
ctapa KapOOHATHHIX MHHepaJloB;

—onpeneJeHHe cojep¥aHHs H GOpM XeJjgesa;

—H3yueHHe paccesHHoro OB —ofuero coaepxaHun
OpraHHYeCKOro yrJjepojaa, KoJH4yecTBa H cocTaBa OHTYMOB B 00b-
eme, IIPeAYCMOTPEHHOM HE CrelHaJbHBIM, a o6umuM anaausom [11];

K TeTPOXHMHYECKHM XapaKTepPHCTHKAM MOMKHO OTHECTH OMpe-
AeneHHE aproH-KaJlHeBOrO0 OTHOMWEHHSH, pPajuo-
AKTHBHOTO yraepojaa M HEKOTOPHX APYIHX IPH3HAKOB, NO-
3BOJIAIOLIMX JaTHPOBATh BO3pacT OOJOMOYHBIX KOMIOHEHTOB.

Hsyuenne (u3nyecKHX CBOHCTB — IVIOTHOCTH, MOPHCTOCTH, MPO-
HHI@EMOCTH, KPENOCTH, INIACTHYHOCTH, 3JEKTPONpPOBOLHOCTH, Tell-
JIONDOBOAHOCTH H APYTHX — CJYKHT TPEAMETOM CleHHaJbHBX HC-
cJaeloBaHHil B HedTAHOH, pPYyAHMYHOH, HHAKeHepHOH Te0JIOTHH |
reor3nKe U He BXOAUT B NMPAMYIO 3ajlauy meTporpadmuueckoro uc-
c/ieloBaHuS,

Cenapauust nopoasl W pasjenbHoe H3y4yeHHe O0OJOMOYHOH HaCTH
H LeMeHTa. B pHIXJABIX M caaGolleMeHTHPOBAHHLIX MOpoAax Aas Je-
TaJbHOTO H3YUeHHs cocTaBa OOGJOMOYHOH 4acTH H IleMeHTa IPOH3-
BOOHTCS HX Pa3jeJeHHE Tocje Nepesoja B CYCHEH3HIO, TeX-
HHKa KOTOPOTO ONHCaHa BO MHOTHX pykosojactsax [15, 20, 49].
K nenpoyno 1eMeHTHPOBAHHBIM [10POAAM C TVIHHHCTHIM LIEMEHTOM
JJIsL H3YUEHHs TOCJENHEro, a TaKke JJf H3BJEUEHHA OCTATKOB
MHKPO(ayHEl, CTOP H TNBHIbLL MPHMEHAeTCcA YJIbTPasByKoBOe JHC-
nepruposanue, ofiucannoe M. §I. Kauem u ap. [1978 r.]. Ilpouno
lleMeHTHPOBaHHbIE TOPOALI 30HB YMEPEHHOT0 KaTareHesa H HHXKHHX
30H MOJBEPralTcAd MexaHHuecKoMy ApoOJeHHIo 10 pasMepoB 3epeH
npeobaanatolieil Gppakiy ¢ NOCJAEAYIOUIHM OTMYYHBAHHEM TOHKOM
yacTd laMa. Mexannuyeckoe npobJieHHE NMPHMeHSIETCs TakiKe JIS
aHa/nH3a MOPOA, KOrja HexejaTelbHa NOTePs PAaCTBOPSAIOINXCS
B KHCJOTaX MHHepasaoB — (ochaToB, XJIOPHTOB, HEKOTOPLIX MHPOK-
ceHoB H ampuboa0BE.

DpakiHOHHPOBAHHE CYCNEH3HH AJS NOCHeAYIIEero MHHEpaJo-
THYECKOTO aHaJjM3a INPOH3BOJAMTCA CJIHBAHHEM BEPXHHX 5 CM H3
HfarapedHoli 6aHKH €MKOCTbIO 5 JI, B KOTOPYIO CYCIICH3HA MOMell1-
etca. Ecnu He TpefyeTcs BLINOMHEHHA MOJXHOrO rpaHyJoMeTpHUe-
CKOTO aHajiH3a, AJs [pPOBeJeHHs MHHepaJOrHYeCKHX HCCJIea0Ba-
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TABJIUIIA §

CKOpocTH OcakeHHA B BOJE YACTHL PA3HOH KPYMHOCTH
(no A. H. Ca6anuny)

CxopocTb ocampe- BpeMs ocaxkaeHus Bpema caupa BepXHEro
nuﬂnorp HAaCTHIL, HHS YacTHIL. n c'ro.nﬁe BOALI cTonGa CVCTIeH3IHNH
MM MM/c (h=1 cm) th=35 cm)
|

0,05 2 be 25 ¢
0,01 0,2 50 c 4 mun
0,005 0,046 36 MuH 3 u
0,001 0,0012 2 4y 24 MuH 12 4

HHA JIOCTATOYHO pa3jieJieHHsl MOPOAbl Ha TPH HAaCTH — MECHAHVIO
>0,05 MM, raunucryio <0,005 MM 1 npoMexyrounylo yacrs 0,05—
0,005 mv. Bpems camuBa BepxHero 5-CaHTHMETPOBOTO CTOJNOA KHIA-
KOCTH /I TNOJYYEHHS TJaBHBIX TrpaHyJOMeTpHYECKHX (ppaxmm
nMokasano B Ta6g. 5. Bce Tpu ¢pakiun BHICYLIHBAIOTCH, ONpesens-
€TCs WX MacCa M pacCUYHTLIBAIOTCS TPOLEHTHBLIE CONEPHaHHS. ITec-
HaHasg 4acTh NOpPoOJabl MOXKET OBITh paccesiHa Ha CHTax, a olnpejie-
JIEHHble TpaHyJOMETpHYECKHEe KJaccbl €e pa3jejieHbl Ha TAMKeayIo
1 Jerkyio ¢paxuun. Ilociennss, oTieJeHHAs OT THMKEJABIX MHHE-
paJioB WJAH He OTAeJeHHass OT HHX, ABJSETCA IpeaMeToM MHHepa-
JIOrO-neTporpa@uueckoro H3yueHus.

[Tpn BeIOOpe pa3mepHOl (pakuHH AJs HMMEpCHH (TaK Xe Kak
JUTsE HCcJIe/IOBaHHs H rojcyeTa B uindax) ciaeiyer YYHTHIBATL 3a-
BHCHMOCTL MHHEDPaJIbHOIO CcOCTaBa Mecka OT rpaHyJOMETPHYeCKOro
cocrasa.

3aBUCHMOCTL 3T CJOKHAR W WEONHHAKOBAS B pasnmx Toamax. Hekoropwe
npHMepL NpHBeleHbl Ha puc. 4. K num caeayer aoGasuts sesoiwn B. I1. Illyrosa
[1961 r.] o ToM, uTo Bo MHOTHX mecyanukax oGJOMKH mopox oGpasyioT ABa Mak-
cHMyMa — OJHH BO ¢pakuui HanGonee rpyGoit (>0,5 mm), apyroii —B Meaxoil
(0,26—0,10 nau 0,10—0,05); MakcHma/abHOEe COAEPIKAHHE KBaplua NPHXOAHTCH HA
¢pakunio 0,5—0,25; kanmeBbie MoJjeBLie INATh 00PA3YIOT MAKCHMYM BO (hpakuuu
0,25—0,10 uan 0,10—0,05, Beerfa cABHHYTHII OTHOCHTEJIbHO KBapua B CTOPOHY
Gonee MeJKHX (pakuuil; KHC/BIE NJarHOKJa3sl MPHCYTCTBYIOT BO (pakunn 0,25
0,10 mm u wmenvue. Mo E. A. Mapryaucy {1979 r], nauGosee TpyGuie pasnocti
necuaHHKoB najeorena CaxajiHHA NpefcTaBieHE TPayBaKKaMH, CaMble MEJKO3ep-
HHCTHE — aPKO3aMH H Me30MHKTOBO-KBApLeBHIMH MOpPoaaMH. B KBapueBwx meckax
[15] Bo ¢paxunsx kpynuee 0,15—0,25 pacter uncao 0GJIOMKOB TOJHKPHCTAJLIHYe-
CKOro Keapua, Bo ¢pakuuax mensine 0,15—0,25 Bospactaer KoJHYECTBO MOJEBLIX
LIMATOB.

Hs ckasanHoro MoKHO 3aKJIIOYHTH, UTO Jyullle BCEro AJas H3y-
UeHHs KOMIOHEHTHOro coctaBa 6Gpats ¢pakuuio okono 0,5 MM u
KpynHee, HauboJee Goratyw 00J0OMOYHBIMH KoMmmnoHeHTaMH. Ogx-
HAaKO TaKHX NMopoa Booblle Malo B MPHPOJE, MOITOMY CJAEAYET Or-
PaHHYHTBCA HEKOTOPBHIM ONTHMAaJbHBIM BapHaHtoMm, BHOpaB uyacTo
BCTpeYalollHecsi PasHOCTH, HO yiKe C H3BECTHBIM PasHoobpasuem
cocraBa. Ilo-Bnanmomy, TakoMmy ycJ0BHIO yadBieTBOpsieT (pak-
una 0,20—0,35 mm, kotopasi m pgosmkHA ObITh BHOpaHa B Kaye-
CTBE OCHOBHOH, GasoBofl, Gpakuun B nerporpapuu necuaHex mno-
pon wn ocaikoB. Ilpu H3yyeHHH wWAH(POB BBHIGHPAIOTCSH NOPOILE
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Puc. 4. 3apucumoctn cocrapa o0JOMOYHLIX KOMIOHEHTOB OT pasMepa 3epeH.

@ — NOJEBLIX IUNATOB B JeBoHCKHX necuaHuxkax Kam (mo . Aaaedy); © — oTHOWEHH: o06-

JOMOYHBIX 3€peH K CyMMe KBapla ¥ noJeBblX IIIAaTOB B CHAYPHACKHX 1 OPLOBHKCKIX

Typuautax (o I, Okane [24]); & — kBapRa B HHKHCKaMERHOVIOALHMLIX necdaHpkax Luc-
capckorp XpeOra.

¢ npeobiaanauneM 3TOH (ppakuHM, NPH HMMEPCHOHHOM HCCJEA0Ba-
HHHM M3Yy4yaeTcs TOJbKO 3Ta (DPaKOHf, €CnH B 3ajayy He BXOJIUT
H3YUeHHE [OJHOTO TIPaHYJOMETPHUECKOrO CHEeKTpa.

HMMepcHOHHOMY H3YYe@HHIO NPEAUIECTBYeT IMOAro-
TOBKa 00pasuoB K aHaau3y, MOAPOGHO OMHCAHHAA B PYKOBOACTBAX
[15, 18, 20]. Texnuka aHanuM3a B 3aKPernyieHHbIX Npenaparax Ha mKe-
JatuHe, Haubonee yJoOHBIX NPH H3YUYEHHH JerkoH dpakuuy, xo-
pomro usaoxena B. A. Hosukosbim [20].

B uMMepCcHOHHHIX Tpenaparax H3y4aT TOALKO Mpo3pauHbie
MuHepasbl. OBGJOMOUHLIE 3€pHA MOPOL OTHOCAT K KJdcCy Hempos-
PAYHBIX HJIM NOJYIPO3PAUHBIX, KAK NPaBMWIO, HeJHATHOCTHPYEMBIX
seper. Hx onpeneidende NpOH3BOLAT B uwudax, a npH padore
C PBIXJIBIM NECKOM M3TOTOBJAIOT HCKYCCTBEHHBIE WIMHMH NyTem ero
NpoBapUBaHusg B KaHudouan.

st AHaTHOCTHKH OTAeMbHBIX MHHEPAJOB B NMOPOUIKAX WIHPOKO
HCNONL3YIOTCH TaKMKe XpoMaTHUEeCKHe M MHKpPOXpoMa-
THYeCKHEe peakKuLHuHu, TepMHYEeCKHUH, PEHTrEeHO -
CTPYKTYPHBHH UM 3JEKTPOHHO-30HJOBHH pEHT-
TeHOCHeKTPAaAbHB U aHAaJdH3 KaKablfi U3 HHUX SIBJISETCS
caMocTosTeNLHOR HayuHo#t oGaactuio [3esun JI. C., 3aBbi-
agosa JI. I1., 1974 r.; PyKoBOACTBO 10 PeHTreHOBCKOMY HCCIEHOBA-
o, . ., 1975 r.; Tepmuuecknit anaaus..., 1974 r.; Jla6opaTtopHeie
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MeTOMIH. . ., 1979 r.; PenTrenorpacus OCHOBHBIX THMOS..., 1983 r.].
Kpome TOro, CYHIECTBYIOT NPH3HAKH H CNocoObl MX HCCJIe10BaHHA,
HEe COCTABHBIIHE NOKa NpPeIMeTa caMOCTOATeJbHBIX HAyUYHBIX JHC-
UUNJIHH, OTH TNpPH3HAKH OMHCAaHLI HHXKeE.

JlioMuHecC ILeHI A HCNOJL3YVeTCH IJIA JUaArHOCTHKH HeDOJb-
IIOro 4YucJga MHHepaJbHbIX BHAOB — IlleejIiTa, KOpyHIA4, ajJMmasa,
MHHepaJoB ypana H GHTYMOB, HO IiaBHbIM 06pa3oM LJIsI HCCJIELO-
BaHHs MOJHMOP(HLIX MOAH(HKauHi MHHEPaJoOB, B TOM 4HCJEe NO-
poroo6pasyionux — KaJbllHTa, MOJIEBBIX INNAaTOB, KBApIa, H CBA3H
HX C COCTABOM, VCJOBHSIMH KPHCTaJJH3alLHH H IOCJELYIOLEro cy-
mecToBaHus B ocaaouHblXx Toamax [CoBpeMmeHHBlE MeETOXBHL . .,
1969 r.; Marpocos M. U. u ap., 1979 r.].

IlnoTHOCTHL fABJAETCH ONHOH M3 AHATHOCTHYECKHX Xapakre-
PHCTHK MHHEpPaJoB HJIH HX PAa3HOBHAHOCTeH B mpejesax OAHOrO H
TOro 3Ke MuHepaibHoro Bujaa. Msmepenue ynenpuoro Beca MuHepa-
JI0B OOBIYHO TMPOH3BOAAT YEPe3 KOHCTAHTHl JKHAKOCTEH, B KOTOpHIE
HX momeuraior. Ha 3ToM OCHOBaHB METPHUECKHH MeTOM, MeToJ Oa-
poMeTpuuecko#i Tpy6kH, pabora ¢ npHMEHEHHEM MONJIaBKa H HEKO-
Topsie japyrue [35]. ILnsi 0OAHOBpPEMEHHOro HccJeJoBaHHs (OJBIIOTO
qHCJIA 3€PeH TPHMEHSIIOTCS rpajiueHTHble TPYOKH pasHLIX KOHCT-
pykuuit [Kan M. §., 1966 r.]

CocTaB BKJIOUYeHHH, no KOTOPHM BO3MOXKHO OIpesese-
HHE XHMHYECKHX H TepMOGapHUeCKHX VCJIOBHH 06pa3soBaHHs MHHe-
paJioB, H3y4aeTcsl ¢ MOMOIIbIO ONTHYECKHX METOLOB, JIOMHHECIEH-
LHH, 3JeKTPOHHON MHKDPOCKONHH, HH(QPakpacHOi CHeKTPOCKONHH
u nop. [14]. B necuanbiX mopojax BKJHOYEHHS OOBIYHO H3YdaioTcs
B 006JIOMOYHOM KBapue, pexe B 00JJOMKaX NOJeBbIX WINAaTOB H KBap-
IIEBO-0NANOBOM LIEMEHTe.

HaGaonenus Hal NOBepPXHOCTbIO 3€peH SBJIA-
I0TCSl 4acThio MOP(OCKONHYECKHX HCCJe]0BaHHi, MPeJCTaBITIOIHX
cefiuac onpejeJeHHOe Hay4HOe HanpasJenue [49]). Habnonenusn se-
AyTcs mocjie yhajeHHsl [JeHOK C NOBePXHOCTH 3epeH ¢ MOMOUIbIO
OHHOKYJISIPHOR JIynbl, MHKPOCKONA HJIH CKAHHPYIOLIETO 3JEKTPOH-
HOro MHKpockoma. Yaule Bcero uccaenyercs ksapu [33], a Takxe
TsiZKeJIble MHHepaJibl — IpaHat, ceH u ap.

HsoTonHuii cocTaB KHCJOPOJAaAa, onpenesasieMblii macc-
CIIeKTPOMETPHYeCKHM crnocofoM, W 3HaueHHe orTHoweHHs '80/10
AJisl KOMIIOHEHTOB MeCYaHBIX MOPOJ YCTAaHABJIMBAJHChL B HEMHOTHX
paGorax, OIHAKO OHH [10Ka3aJH BO3MOXKHOCTh pasje/ieHHsl NepBHY-
HOTO H BTOPHYHOrO anb0HTa, a TakKe BHIJEJEHHS PAa3JIHYHEIX TH-
OB KBapla: MarMaTH4YeCcKoro, mMeraMop(Hueckoro M 0CaJ04HOTrO,
XapaKkTepH3YIOIHXCA MOC/AeloBaTe/IbHBIM BO3pacTaHHEM OTHOIle-
nus '80/1%0 [Savin S., Epstein S., 1970 r.].

Ias wW3yuyenns uHeMeHTa NECYAHHKOB HCIOMB3Y-
I0TCSl MeTOABl, MpejHa3HaYeHHble /s HCCIeJOBAHHH COOTBETCTBY-
IoUiHX THIOB nopol. ITosHoe H3yueHHe LeMeHTa, OfHAKO, He Bceraa
yaaercsi, MOCKOJIbKY JHCIEPrHPOBAaHHE YacTO CONPOBOXKAAETCS He-
KaXKeHHsIMH ero cocrapa. JleTasbHoe H3YYeHHe LeMEeHTa HeleJeco-
00pasHo, €CAH IJsi AHCTIEPTHPOBAHHSI MOPOAB NPHMEHSJIHCH XH-
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MHYECKHE peaKTHBHL. [Ipy CHILHOM MeXaHHYeCKOM BO3AEHCTBHIE
namensercd (opmMa MIHHHCTHIX YaCTHI, 4TO 3aTPYAHsHET 3JEKTPOH-
HYyI0 MHKDOCKONHIO, a pe3yJbTaThl XHMHYECKHMX aHaJH30B MOTYT
CH/IbHO HCKaXaThCd H3-3a I[ONAJaHHA B TEJHTOBYI (PakuHio
TOHKOH3MENbYEHHBIX 00JoMOuHBIX 3epeH. OCHOBHBIMH METOJaMH
HCCJIeIOBAHHSA 3aMOJHUTES IJOTHO LE@MEHTHPOBAaHHBIX MOPOA SB-
JSIOTCSL MO3TOMY ONTHYECKOE H3YYeHHE, TEPMHUECKHIl aHAJIH3 Kak
cnoco6B NPeJABaPHTEJALHON JNHATHOCTHKH H PeHTreHOCTPYKTYPHIH
aHaJu3.

Boipesnenre opraHMYecKHMX OCTATKOR. EciM B 1eMeHTHDOBAHHOH
nopoje NPHCYTCTBYIOT OPraHHYecKHe OCTATKH ¢ KPeMHHCTHIMH CKe-
JIeTaMH, OHa MOXKeT OBITh [JHCIePrHpoBaHa pPAacTBOPOM COJISHOH
KHCJIOTEI, €C/JH OPraHUYecKHe OCTATKH CJ0XKeHbl KapOoHATAMH —
KaycTHueckKoi comoil. I[Ipu coBMecTHOM NPHCYTCTBHH KapOOHATHBIX
H KPEeMHHCTHIX PAKOBMH MOKHO INPOBOJHThL NapajlielibHyl0 KHCJOT-
HYI0O H Ienounyioo o6paloTky ABYX HaBecoK H3 ojHoro obpasua
[18]. OcraTki KOHOAOHTOB BBIAEJSIIOT, PACTBOPSISi MOPOAY B YKCYyC-
HOfl KHCJIOTE, a CIOPBI, NBUIbIY, TaK e KakK H OCTaTKH XHTHHO-
30H,— ¢ IOMOILBIO NJIABHKOBOH KHCJOTH [MeTognka najeoHTOJIOTH-
yecKux HccaegoBanuil, 1973 r.].

§ 4. KOJIMYECTBEHHBIY NNIOACYET MUHEPAJIBHBIX
KOMMNOHEHTOB MOAJ MHKPOCKONOM

KoanuecTBenHble TMOACHETH 10J MHKPOCKOIOM MOTYT OCYILECT-
BJATHCS C Pa3/IHYIHOR Le/Ibio U pasHbiMH crnocobamu, OgHOM H3 3a-
Iay, pemaeMoil yalle BCero, SBJAAETCH Olpele/eHHe COOTHOLIEHHH
00BEeMOB, 3aHHMaeMbiX MHHEPaJbHBIMH KOMIIOHEHTAMH B HOPOIE.
Has 3Toro npusieKaiOTCs METOAb, Ha3blBaeMble TeOMeTpPHYECKHMHU
[Cnarones A. A., 1941 r] win KOJIHYeCTBEHHO-MHHEPAJOrHUECKUMHE
(®. Yeits [47]), ecan noicuer MPOH3BOAHTCA A MHHepasoB *, u
reomerpo-xumuvyeckumu [Uuppunckuii Il. H., 1937 r.), ecan noa-
cueT BefleTcs 0 YPORHS XHMHUYECKHX 3JeMeHTOB.

B 1848 r. A. JeanecoM Oblj0 BLICKA3aHO MPEANOJNOMKEHHE, YTO COOTHOLUCHHS
06bEMOB, KOTOPble TPYAHO ONPeNeNATh NMPAKTHYECKH, MOTYT OBITh HaigeHn no
COOTHOIUEHHIO MJiollafed, 3aHHMAaeMblX MHHEDAJbHbLIMH KOMIIOHEHTAMH Ha IJIOCKOM
cpeze mopoAs:, A, PosuBaabn B 1898 r. nokaszaJ, 4TO COOTHOWEHWS nJoUIafeit
B CBOIO OYepejb COOTBETCTBYIOT OTHOLUGHHSIM JIHHHI, NPOBCJAEHHBIX Yepe3 MHHe-
pajbible KOMIOHeHTH! Ha maockocerH, a A. A. Iaaroree B 1933 r. npepioxus
3dMEHHTH JIHHHH TOYKAMH, PABHOMEDPHO HAJIOXEHHLIMH Ha IiockocTb. [locae cra-
THCTHYCCKHX onenok @. Yejiza [47] crano odeBdano, uto Vi:Va:Vs:i...:Va=
hilg:ls: ... iln=T,:Te:Ts: ... :Tn, roe V —o6bems, | — cymMur Junmil, T —
CYMMBI TOYEK, NPHXOASLIHeCHd HA KaXK/ABH MHEEpas, i 9T0 H3MEpPeHHeM MNepBOf,.
BTOPOi HJH TPeTheH BeJHYHHBl [JOCTHrA€TCH OJHHAKOBLI KOJNHYECTBEHHLII pe-
3YJbTAT.

B ciepe mpaxTHyeckoii AesTENLHOCTH KOJHYECTBEHHO-MHHEPAJOTHYECKHH Me-
To okasajcs mocie rtoro, kKak C. lenpom B [916 r. Guln CKOHCTpYHpOBaH pe-
THCTPHPYIOUIHIT MHKPOMETD — nepBblil NPHGOP /IS PEerHcTpalHH JHHEHHBIX pas-
MepoB, Jiexamnii B ocHOBe Beex JHHEHHBIX HHTErPAaTOPOB, MPHMEHAIOMMXCA B Ha-

* TlpaBnibHee HA3BIBATH 3TH MeTOAb OOBEMHBIMH KOJHUECTBEHHO-MHHEpa-
JOrHYEeCKHMH aHaJM3aMH N0 JOCTHXKEHHK) KOHeYHOro pe3yabTaTra — BHYHCJIEHHIO

06bEMOB KOMIIOHEHTOB.
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crosuiee Bpemsi. IIpennomus Todeunstit Merox, A. A. T'naroses B 1933 r. onyGan-
KOBaJl ONHCaHHe cueTuHKa, Buinyckabiuerocs 3atem B CCCP po Boiinbl H H3Bect-
HOro Kak myiui-uuterpatop [aarosesa. BnocaeiCTBHH TOYedHEIH cueTuHK 6bla 3a-
MeHeH JHHeHHBIMH CUeTYHKAMIL

CyTb JHHEHHOro MeToda COCTOHT B H3MepeHHH AJIHHBI OTPE3KOB
Iy, Iy, ..., In, NONAga0UKUX HA KaXIbld MHHEpaJ BIOJIb CAydaHHON
JUHHH, TIpoBejleHHOil B cayuaiiHoii nepecexkaiolled nopoay mJjoc-
KocTH, [lajiee olpeiesisiioTcsi CYMMbl OTPe3KOB, OTBEUaIOIIHX KakK-
10MYy W3 MHHEpaJoB, H PpAaCCUHTHIBAETCH OTHOLIGHHE CYMMapHBIX
JMHHH Ka)/J10ro MHHepaaa K ofuleidl AJHHe JHHHH H3MepeHHsd, MpH-
HHMaeMoit 3a 100 9.

HM3amepenne npouspoasT Ha npuilingosaHHoi nopepxnoctn 06-
pasua ¢ noMolibio OOGLIYHON JHHEHKH, AJd MecuaHBX MOpoMd, Kak
iipasnio, B H(ax ¢ NOMOWbI0 OKVJISAPHOH JHHEHAKH, HHTerpaiu-
oHHOTO ctosnka Anpuna (MCA) wam nosyaBTOMaTHUECKOTro MHHe-
paJsiorn4eckoro MHTerpamHonioro yerpoiicrea (MHUY-1 u MHUY-3).
Ilpu paGore ¢ OKyJsipHOI JIHHeiiKOf Tocje onpejesieHHs KayecT-
BEHHOTO cocTaBa pacuepunBaercs OJaHK, TAe YHCJIO rpad COOTBET-
CTBYET 4YHCJY MHHEpaJoB, a 3aTeM B KamAOH rpade B JeleHHAX
OKYJISIPHOH JIHHEHKH 3amnucbiBalOTCH JIIHHBL OTPE3KOB, NPHXOMIS-
HmIUXCsi Ha JaHHE MuHepaa. Ilocsie HakomeHHS AOCTATOYHOrO
YHCJMA M3MEpeHHH BHYHCAAIOTCS CYMMH OTPE3KOB, 3aNMHCAHHBIX
B KamJoil rpade, H onpenensieTcs HX OTHOCHTEJbHAS TPOTIMKEH-
HOCTb B IPOLEHTAX K 0OLlei AJHHE JHHHH H3MEepeHHS.

Hurerpauuonusie ycrpoiicrsa MHUY-1 u MHUY-3 sasasiores no-
JIYAaBTOMATHYECKHMH, O0eCreuHBaIOHMH NPOBeleHHe KOJIHYeCTBeH-
HO-MHHEpaJIOTHYeCKOro HJAH TpaHyJOMETPHUECKOTO aHaJjH3a JecATH
KOMIIOHEHTOB ojaHoBpeMeHHo. [Ipunuun paGoTel Ha 3THX YCTPOH-
CTBAX — TOT K€, HUTO MPH [O0JB30BAHHH OKYJSPHOH JHHEHKOH
€ IpenapaToBOMAHTE/NEM HJIH CTOJHKOM AHIHHA, NOCKOJbKY H3Me-
PSIOTCS H CYMMHPVIOTCH OTPE3KH, NPHXOAAIHECS Ha MO0 KaxK-
JOT0 MHHepaJa. YcKopsiercs JIHIIL Tpouecc paboTH, Tak Kak me-
peMmellleHHe npenapara OCYILeCTBJsieTCAd HaxaTHeM KJaBHIIH, OT-
Beyajollel BuiOpannoMy MuHepaay. HaGmomennsa BeayTcs JHHed-
HO-JIUCKPETHLIM  (M3MepeHHeM OTPe3KOB) H TOYEYHBIM METOLOM.

C BBOZOM NOJYAaBTOMATHYECKHX H aBTOMATHYECKHX YCTPOHCTB
A1 MHHEepPaJIOTHUeCKOr0 aHaJji3a OTKPLIBAETCH BO3MOMKHOCTL He-
KOTOPOH CTaHAapTH3aLHH MHHEpPaJorHYecKHX W MeTporpaduueckux
HeegaefoBaHui. B reoJsiornueckoi npakTHKe CcyllecTBYeT napamok-
cajibHoe spJeHue. Ecan GOJBIIHHCTBO aHaJHTHYECKHX METOJHK
(XMMHYECKHX aHAJIH30B, CMEKTPAJbHEIX ONpedeJIeHHH H T. 1.) CTaH-
JapTH3HPOBAHO M TOABEpPraeTcs KOHTPOJIO, To Haubojee Ba)KHad
CTOPOHA H3YYeHHS OCaJ0YHbIX NOPOL — MHHEPaJOrH4ecKHi aHaau3,
B TOM YHCJEe aHaJH3 KOMIOHEHTOB-MOpojaoobpa3oBaTesed,— 1o cy-
LIECTBY He OrPaHHYeHa HHKAKHMH YCJOBHSAMH H HHKEM He KOHTPO-
JIHPYETCS.

B kauecTBe OCHOBBHI AJIsi CTaHA2pPTH3AUHH METOAA MpeacTaBJisi-
eTcsl YMECTHBIM TOAYePKHYTh TJaBHbBIE YCJIOBHS BBINOJHEHHS KO-
JIHUeCTBEHHO-MHHEPAaJIOTHUECKOr0 aHAJIH34.
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1. BeaeacTsue orMeueHHOIl Bblllle 3aBHCHMOCTH MHHepaJOrHYe-
CKOT'0 €OCTaBa OT TPaHYJOMETPHUYECKOT0, COCTaB KOMIOHEeHTOB-TO-
poaoobpasoBareneil caeayer H3MepPATh B NeCUaHLIX NMOPOAAX ONpe-
JeJIeHHOH KpPYNMHOCTH — ¢ Moaoii B uHTepBaje 0,20—0,35 MMm.
CpaBHHUBaTL Mexay coGOiH reojornyeckHe oGbLEKTH CleayeT TakkKe
1o MopoAaM OAHHAKOBOH HJIH OJIH3KOH KPYNHOCTH.

2. U3 MerofoB KOJMHUECTBEHHO-MHHEPAJOTHUYECKOrO aHaJju3a
npeanouTeHHe CJAEIYeT OTAaTh JHHeHHO-AHCKPeTHOMY MeToay
OLeHKH 0GBEMOB, OCHOBAHHOMY Ha H3MepPeHHH OTPe3KOB, MPHXOAS-
IIHXCSl HA MHHEepaJul BJIOJb JHHHH, NPOBeJAEHHbIX Ha MOBEPXHOCTH
manda. Hlaupe H3roToBASOTCA B HaNpaBJEHHH, MEepHeHAHKYJIsAP-
HOM CJIOHCTOCTH, TaK KakK 3THM ofecneuupaercsi HaubGoJsee OGora-
THIi KauecTBEHHLIH COCTaB, a IJIOCKOCTh UIIH(a, Kak IoKasawr
®. Yeiiz [47], caenyer pacmosaraTh ONpede]eHHHIM 00pa3oMm 1o
OTHOIIEHHIO K CJAOHCTOCTH. Tak Kak IWIHGL IeJaloT NpsaMOyrofib-
HbIMH, a KOJIHYeCTBEHHO-MHHEPAJOTHYeCKHe AHAaJIH3bl MPOH3BOLAT
BJlOJIL JIMHHH, TapanfelbHBIX OJHOMY Kpawo wuiiuga, HYKHO I0-
BepXHOCTh ILIH(pA pacnosaraTh Tak, YTOOBl yroJq MEMKAY HHKHHM
KpaeM uaHga H cleroM NIocKocTH He mpesbimran 20°, B 3TOM cay-
4yae CJOHCTOCTb MNMPAaKTHYECKH HE BHOCHT CMELIEHHOCTH B OLIEHKY
coCTaBa.

3. Hamepennst oTpe3KoB NPOH3BOAAT OOBIYHO, XOTH 3TO H He-
06si3aTeJIbHO, BAOJbL NapanebHbiX JHHHHA, PaccTosaHua Mexay JH-
HHSIMH JIOJIKHBl OBITH IPHOJIH3HTEJIbHO PaBHLI CPeLHEMY pa3Mepy
sepeH. IIpH MeHLLWIHX PAacCCTOSIHHAX CTATHCTHYECKH MOBTOPSIOTCS
nepeceueHHss OJHHX H Tex e 3epeH, NPH OOJbLIHX — KaKas-TO
yacTh 3epeH mnponyckaercs. B rtoM W jpyrom ciayyae HepaiHo-
HAaJBLHO HCOoJb3yeTrcss miaowanb mundga. [Ipn npubausnuTesbHOM
COOTBETCTBHH CpPeJHeMy pas3Mepy pacCTOAHMA MexX1y JHHHAMH H3-
MepeHHs He [JOJMKHBL ObITb CTPOrO OJAHHAKOBBIMH, OHH IOJIHKHbI
6BITh TO MeHblue, TO GOJblle; MOXKHO BbHIOMpPaTh HX 3HAYEHHS NO
Tabauue caydadHBIX YHCes, TaK KaK B CJydyae paBeHCTBA HHTepBa-
JIOB BO3MOMKHHI CHCTEMATHUECKHE HCKa)KeHHS cocTaBa H3-3a BJHS-
HHUSl CJIOMCTOCTH, OPHEHTHPOBKH 3epeH HJH HHOH aHH30TPONHH
IIPH3HAKOB.

4. O6was AJHHA JHHHH H3MepeHHs onpelesseTcss 3agaHHOH
TouyHOCThI0. Ec/aHM mnpeamonarath, 4TO KayecTBeHHOe OIlipeflesieHHe
KOMIIOHEHTOB CJeJlaHO MPaBHJbLHO, TOYHOCTh B JaJbLHeMHIIeM 3aBH-
CHT B NepByl ouepeib OT uHcaa H3MepeHHbIX 3epeHd. [lockoabky
B JIUTEpaType HeT CKOJLKO-HHOYAb OOOCHOBAHHBIX PEKOMEHAAIHII,
MOXKHO BOCIOJIL30BATLCS pacyeTaMH O HHcJe 3epeH, HeoOXOAHMBIX
Aasi ummepend. Ha pue. 5 mokasaHo uucio 3epeH, KOTopoe HeoG-
XOAMMO COCYUMTAThL AJS1 ONpejejeHHs MHHepajaa LAaHHOH KOHILEHT-
palHH ¢ 3ajaHHON TouHOCTLIO MpH BepoaTHocTH 0,95. To uncao
N Mmoxer ObITh CHATO ¢ rpaduka, ecaH TOUHOCTL 3apaHee 3azaHa.

JiMHa JHHHH H3MepeHHsi [, MM, OYeBHJIHO, He AOJKHA OBHITL
MeHbIle TIPOH3BeAECHHsA cpe/Hero pasMepa d Ha obllee yHCJIO 3epeH
N: [=dN. TlockoJbKy uacThb JIHHHH H3MEePeHHs Npoiger no ue-
MEHTY, a pacyeT JO0JIKeH MPOH3BOANTLCH OTHOCHTEILHO 06J0MOU-
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"Puc. 5. Fpadux pacuera HeoOXoanmoro uncia seped N, MOACYHTHIBAEMEIX TPH
HMMCPCHH /5 BLIYHCJIEHHS COAEPaKaHWs MHHEpaJOB C 3aJaHHOH TOYHOCTBIO
¢ seposiTHocTio 0,95.

p — BeposiTHasl KOHUEHTpaUMA MHHepana, ¢=l—p [Bucreamyc A. B., 1951 r.l.

HBEIX 3epeH Q, cojepXaHHe MOCAEAHHX TaKiKe JOMKHO OHTH yd-
TeHo. B pesynbrare noayuaem

L =—.100,
Q
Tae L -—obwas 1JHHAa JHHHH H3MepeHHs, MM; d — cpefHui aua-
MeTp 3epeH, MM; N — Heo6XOAHMOe UYHCJIO 3epeH, CHATOe ¢ rpa-
«puKa; Q — copepxanune o6aoMouHoi yactu, %.

Hanpumep, HYXKHO COCYHTATb AJIHHY JIHHHH H3MepeHHS JIJd
KOMINOHEHTa, cojepzamerocs B KoandecTBe okoJo 20 %, c¢ mo-
rpewHocTeio 10 4 Y. O6nem o6a0oMouHofi yacth cocrasaser 70 %,
uementa — 30 %, cpepunit nuamerp seped — 0,2 mM. 3HaueHne N,

0,2-480
cHAToe ¢ rpaduka, papHo 480. Mckomas gauia L =—"——-100=

70
=137 mm.

5. Ilpu yBeaHueHHH KPYIHOCTH 3epHa [AJHHA HEOOXOAHMOH JH-
HHH H3MepeHHs MOMKeT OblTh HACTOJbLKO GOJbLIOH, 4TO He YJo-
JKHTCA B pasmep cTaHjapTHoro mauda. Jlisg Takdx mopojg MOryT
OBITh H3rOTOBJIEHB GOJbLIHE UIAH(B HAH HECKOJbKO IIIH(OB cTaH-
naptHoro pasmepa. Hanpumep, B npuBeieHHom npHMepe IJsl JH-
HHH 137 MM BHoOJHe AOCTaTOYHO OJAHOro uniuga pasmepom 203X
%20 MM, oxmaxko npu cpenHeMm pasmepe 3epen 0,8 MM ozgmoro

-4
manda yxKe HEZOCTATOYHO, TaK Kak L =0—’8—0—80— -100 =548 mm.

Jauna opuoit JHHAM 20 MM, KOJHYeCTBO JIMHHH, KOTOPOE NOJIMKHO
6HITb NpoBefieHO, cocTaBader 548/20=27,4; B uunde MoxeT GBITH
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Puc. 6. Oddext Xonmca a5 HENpoapayHLix MHHEPANOB MaJOi BEJNUHHLL

nposegeHo Toabko 20/0,8=25 guHui, cieaosaTenbHO, HEOOXOLHMO
H3TOTOBJIEHHE ABYX LJIH(OB.

6. CyulecTByer HMXKHHE Npeles KOJHYeCTBEHHO-MHHepaJjoruye-
CKOTO aHaju3a B uiingax, KOTOPLIil CBSI3aH ¢ TeM, 4YTO TPH HeKo-
TOPHIX JOCTATOYHO MaJjblX pasMepax 3epeH HaOMwOJeHHS HeBO3-
MOXKHO OrPaHHYHBAThL €IHHCTBEHHOH MOBEPXHOCTHIO HJIH IJOIMIAIbIO,
A TOCKOJBKY KOJHYECTBEHHO-MHHEpAJOTHUeCKHH MeTOJ 3ak/ioua-
ercsi B OlleHKe IJolajell, OH B TaKOM CJayuae JHLIAeTCH CBOeH
peanbHoll OCHOBEI M CTAHOBHTCH HempurojusiM. Mckaxeuus, cBsi-
3aHHBIE ¢ MaJbIM pPa3MepoM, He3aMeTHBl B IPO3PayHbIX MHHepaJax,
OMM3KHX K KaunaAckoMmy O0anb3aMy 10 TOKasaTeasM TpesoMJe-
HHWSl, HO XOPOIIO BHIHB Ha Henpo3payHelx 3epHax. Ilmomianw,
3aHATHIE HEMPO3payHbIMH MHHEpaJaMH MaJjblX pa3MepoB, B Ipo-
XOJAILEM CBeTe Bcerja mnepeocleHHBalTcA. DTOT 3(pdeKT, H3BeCT-
Helil Kak 3gpgexr Xoamca (puc. 6), onucannniii uMm B 1927 r,
TpeGyer BBeLEHHS MONPABOK [0 ONpeAeJeHHOro pasmepa ua-
CTHI[ H OTK43a OT KOJIHYECTBEHHO-MHHEePaJOrHYeckoro Meroaa IMpH
Onpeje/eHHOM KPHTHYECKOM pas3Mepe, KOTJAa NMONMPaBKH CTAaHOBATCS
CAHIIKOM GOJIBIIAMH  OTHOCHTEJBHO DAa3MepoB 3€peH, H B TO XKe
BpeMsS HX TPYJHO YydecTb NpPH paboTe ¢ NMPO3PauHBIMH MHHEe-
paaxamu. Ilo pacueram @. Yeiiza [47], pe3kHe H3MeHeHHs 10-
npaBouyHoro Koshduuuenta npoHcxoisT B HHTepsBase 0,03—
0,06 MM, T. e. mpu pasmepe OOJOMKOB, OJM3KOM K TOJIIHHE
wanga. IlosToMmy HHKHHA npeien mecyaHofi pasMepHOCTH —
0,05 MM caenyeT NpPHHATL B KadecTBe HHJKHEro OTpaHHYeHHST KO-
JHYECTBeHHO-MHHepaJornyeckoro merona. IIpm anaanse TOHKO3ep-
HHCTBIX OCaJKOB — YIVIMCTHIX CJAHIEB, JHMOHHTH3HPOBAHHOIO Ilie-
MEHTa H T. 1. — MBI HE MOMKeM OlpPeJeJHTb HCTHHHOe COnepXaHue
HEeMpO3pauHOro KOMINOHEHTA M BCErJla CKJIOHHHI €ro MepeoneHHBaTh.

7. BaxubiM yc/A0OBHEM TNOBHIIIEHHS 3((eKTHBHOCTH KOJHYeCT-
BEHHO-MHHEPAJIOTHYeCKOTO MeTojAa ABJAeTCS BBHIPAOOTKA CHCTEMEI
KOHTPOJSi W YCTAaHOBJIEHHE JONYCTHMBIX J1a00PATOPHBIX IOrper-
nocreil konuuectsenubx onpegeaenuii. B 1970 r. B. A. Hosukos,
roBopsi 0 BHyTPeHHeM M BHeIIHeM KOHTpoJie MHHepaJOoTHYecKHXx Ja-
GopaTopHii, 0TMeYaJ, YTO KDHTePHH OLEHKH KauecTBa aHAJH30B He
yeranosgensl, TTooxkenue 3aech Majo H3MEHHJOCH 3a HCTEKIIHE
NoJTOpa AECATHJETHS — HAM HeH3BEeCTHBI B TOJHOH Mepe BO3MOXK-
HOCTH MeTOJla, TAK KaKk HeH3BeCTHH MHHHMaJbHEIE NpefeNbHEE 10-
rPEIIHOCTH, KOTOPBIE JIOJKHBEI OLITh HAHIEHL 3JKCIEPHMEHTAaJbHO.
Mexy TeM «HH OJHH H3 BONPOCOB O NeHCTBHTEJNHHOCTH Yero-au6o
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HE MOJKeT CYHTAThCSl HMEIOUIHM 3HayeHHe, N0Ka HeT KOHTPOJbHOIro»
IKCNepHMeHTa 1Jis oTeeras [7, ¢. 265].

Kpome ocnHoBHOro, 06bEMHOr0 KOJHYECTBEHHO-MHHEPAJIOTHYE-
CKOTO MOJACYETA MOTYT MPHMEHATHCS APYTHE BHABI KOJHUECTBEHHBLIX
ouenok. Ilpu aHanuse Jierkoii ¢pakuuu B HMMEPCHH IPOH3BONAT
MOJACYETHl YHCJIA 3epeH, MPHUXOAALIHXCS Ha KaMAbliA MHHepaJa Wil
rpynny MHHepaJbHBIX KOMMOHeHTOB. B 3ToM cayuae B mpenenax
pasmeproit ¢pakunu 0,20—0,35 MM peKOMeHAyeTCs NMOACYHTHIBATH
3epHa KBapua, KaJHeBbIX MOJEBbIX INaToB (OPTOKJIa3a H MHKpO-
KJIHHA), KHCJBIX, CPeAHHX M OCHOBHBIX I[IJIarHOK/Aa30B. [logcuer
BeAYT OJHOBPEMEHHO C Ka4YeCTBEHHBIM OllpejesieHHeM, HCHOJb3ys
MOCJE0BATeNbLHO JKHAKOCTH ¢ Pa3HBIMH NOKasaTeJsIMH IpeJoMJe-
Hug u Habuonas raaBHEIM 06pa3oM 3P heKT Kocoro ocBelleHHS.

[TockosbKY OCHOBHBIE TPYNIEL TOJEBLIX IIMATOB OTJIHYAIOTCH
APYr OT JApyra No IMOKa3aTesJsM IPeJOMJEHHs, BO3MOMXKHA TaKas
cxema. B mpenapar u3 400—500 3epen BBOASAT KBapLEBYIO KHI-
KOCTb C Pa3HBIMH [IOKA3aTeJsIMHU:

1) nx=1,546
ns>> i — onpenensercas N;—cyMma 3epeH CpeJHHX i
OCHOBHEIX IJ1aTHOKJ1a30B;
Ny= N — onpenenasercs Ny — uucJI0 3epeH KBapla;
ny<fy — onpejensercis Nz—cymMa 3epeH  KHCJBIX
MJAarHOKJIa30B H KaJIHEBBIX I0JIEBBIX LITATOB;

2) n)ﬂ=l,525
N, <N — onpepenasiercss Ny — cyMMa 3epeH KajHeBbIX
MOJIeBBIX LINATOB (OPTOKJIa3a H MHKPOKJ/IHHA);
N3—N,=Ns— ulc/I0 3epeH KHCJBIX IJIarHOK/Ia30B (a7b-
OHTa M OJIHIOKJ/a3a);

3) n,{(=l,567
N> Nz — onpenensietcs Ng— cyMMa 3epeH OCHOBHBIX
MJIarHoKaa3o8 (GUTOBHHTA H AHOPTHTA);
Ni—Ng=N; — UHCJIO 3epeH CPeAHHX NJATHOKJIA30B (aH-
Je3una H jJaGpajopa).

[ToxgcuuTeiBaeTcs 4HCJIO Henpo3pauHbXx OOJOMKOB H BhHIBETpe-
aeix 3eped Ng. Cuntaercs oOluee 4HCJIO 3epeH H OTAENBHO CyMMa
MHHepaJoB Kaxjoro Bujaa. Hemsska pasbpacbiBaeTcss NPOMOPLH-
OHaNbHO 3HaueHusaM N. Pe3ynbTaThl BhIpaxKaiorTcs B NPOLEHTAX O
KoJauuecTBy 3epeH. OueBHIHO, uTO pe3yJbTaThl NOJCYETAa 3epeH
B HMMEPCHH He MOTYT GBITb NPSIMO COMOCTABJEHBl C pe3y/bTaTaMu
KOJIHYeCTBEHHO-MHHEepaJIOrHYeCKOro aHaJH3a B UIH(pAx B CHAY
pasJHuHsl CrOCOOOB KOJIHYECTBEHHBIX OLEHOK H COCTABOB B3ATOrD
AJS aHaJH3a HCXOAHOTO MaTepHasja.

[Ipu HccaenoBaHHH NECYaHBLIX NMOPOA, H OCOGEHHO PBHIXJIBIX Mec-
KOB, COJEpKallHX B 3HAYHUTEJbHOM KOJHYEecTBe DyLHbIE WJIH TpO-
3payHble THAXKeJhle MHHepaJibl, MOXET BO3HHKHYTb HeO0OGXOAHMOCTH
onpefeseHHsi HX KOHUEHTpPalHH B BeCOBHIX KOJHYecTBaxX. Tex-
HHKa pacuera, npejiycmMaTpHBapollas pasjieseHHe npodbl Ha TpaHy-
JomeTpHueckHe (PaKIHH W ONpejeJeHHe Macchl Ka)JA0ro MuHe-
pana B kKaxaoil ¢pakuuu, uanoxena H. B. UBanosnim [1954 r.].
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OBJIOMOYHBIE NOPOJOOBPA3YIOUWUE KOMITOHEHTDI

Paccymxas teopernuecku, g6y 1mopoay H Jw000il H3 BOCHMH
C JHIIHAM ThICSY H3BECTHBIX MHHEpPaJOB MOXHO BCTPETHTbL B JecKe
WM Necualnke B KadecTBe 00/0MOYHOrO KoMnoneHTa. OaHako or-
pPanHuYeHHOCTh PACNPOCTPAHEHHSI MHOTHX H3 HHX B HCXOJHBIX IIO-
pojaax, npomecchl H30HpaTeJbHOr0 BHIBETPHBAHHA H BHYTPHCJION-
HOTO pACTBOPEHHsI pPe3K0 OTPAaHHUHBAIOT CIOHCOK BCTPeYaeMbiX
B neckax M InecuaHHkax 06JOMOYHLIX KOMIOHeHTOB. B mecuaHBIX
mopojaax onucaio oxkosao 200 MuHepasoB, M3 HHX B KauecTBe [OPO-
nooGpasoBareneif, T. e. cojepkaumuxcs B KoauuectBe Gosaee 1Y%,
BBHICTYIIAET BCEr0 HECKOJIbKO /eCSITKOB MHHEpPaJioB H CTOJBKO XKe
06/10MOYHBIX 3€peH MOPOL.

B cooTBeTCTBHH C OmpejeneHHeM MecyaHLIX MOPOJ TJIaBHOH co-
CTaBHOIl 9ACTbI) HX ABJISAIOTCH 06JOMOYHLIE KOMMOHEHTH, JOTOJI-
HUTEJBHOM — ayTHreHHble MuHepanabl. OnHakKo, ecaH Kamk/Iyl KOH-
KPeTHYIO TIOpPOJy € H3BECTHOH CTeNeHbio TOYHOCTH MOXKHO pasfe-
JUTH Ha OOJOMOYHYI0O H ayTHIeHHYIO YacTH, To o0llee pasjeseHHe
MHHEPAJIOB Ha TPYMNHl TOAbKO OGJOMOYHLIX H TOJBKO ayTHIeHHBIX
MEHEPAJOB TMPOH3BECTH HEBO3MOXKHO, TMOCKOJbLKY TOUYTH BCe OHH
MOTYT BEICTYNATh KAaK B KauecTBe TEPPHIEHHBIX, TAK U B KauecTBe
ayTHreHHEHX o6pasoBanuii. MOXKHO FOBOPHUTH O TPYNNax MHHEpPaIoB
NpeHMyllLecTBeHHO 00JIOMOYHBIX H MHHepaJiaX H Trpynmnax MHHepa-
JIOB TIPEHMYIeCTBEHHO ayTHreHHBIX. I'pynmamMu InpenMyllecTBeHHO
0610MOYHEIX NOPOL000Pa3yIONIHX MHHEPAJIOB SBJAIOTCS MHHEPaJbl
KpeMHe3eMa, IoJieBhle INATh H CJAIOALI, XAaPAKTePHCTHKA KOTOPHIX,
TAK JKe KaK XapaKTepHCTHKa 0O0JOMOYHBIX 3epeH MOpoj, MPHBO-
auTest B gamHoil raase. B caenyiouleii riase jgaetcs onHcalune mpe-
MMYLLECTBEHHO ayTHTeHHBIX MHHEPaJoB.

Munepannl kpemHesema. PopMaMn KpeMHedeMa B IECYAHLIX
nopojaax sIBAAKTCA KBapll, XaJlledoH, Onal, KBaplUHH, KpHcroba-
JIUT, JIIOCCATHT M TPHAMMHT. BOJBIINHCTBO M3 HHUX HMeeT HH3KO-
Temnepatypubie (f) H BbICOKOTeMmepaTypHble (a) MOAHPUKALHH.
B mneckax M mnecyaHHKax pacopocTpaHeHHl HH3KOTeMIepaTypHHe
MOAHQHKALHM M HEKOTOPbLIe BBICOKOTEMIEpAaTypHble, MeTacTaOub-
HLle MPH HHU3KHX TeMIepaTypax.

KBapu. [OuarnoctHka B wandax NPOHU3BOLAHTCS 1O OTCYTCT-
BHIO OKPACKH H BH/HMbIX IBOITHHKOB, 10 HH3KOMY penbedy H ABY-
NPesOMJIEHHIO B CephlX, HO JAOBOJABHO spKHX ToHax. [Ipm omHoM
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HHKOJe BH/JHbI CBex(He, YyHCTble 3epHa, Kak IPaBHJ/O, He3aMyTHeH-
Hble, 4acTO TPellHHOBAaThle, YTO NOAYEPKHBAGT OTCYTCTBHE CIaliHO-
CTH y 3TOr0 MHHEpaJa.

B ckpeuleHHbIX HHKOAsIX y GOJMBINMHCTBA 3€peH MOXKHO BHIETh
BOJIHHCTOE [oracanue, peako HabJiofaeMoe y [OXOXKHX Ha KBapil
noJeBux mmartos. Kpome Toro, nojiesble WnaTel HMeT uyTh Gosee
HH3KOe, «O0JjeKsoe» JABYNpeJOMJeHHe, LleJOoYHble MOJeBble Luna-
Thl — MOKa3aTelh TpPeJOMJIEHHs HHXKe, YeM Y KaHajAcKoro Oalb-
3aMa, H BCe OHH, ecJlH 3TO He HOBOOOpa3oOBaHHble KPHCTaJJHI, 3a-
rpsi2HEHbBl NPOAYKTAMH BBIBETPHBAHHSA. ¥ HEKOTOPHIX ILIEJOYHBIX
MoJieBLIX MIMATOB H Yy IJIaTHOKJIa30B, HAYHHaA calmeauﬂa,am.nmpe
BHAHBE TPeIHHKH cnaiiHocTd. Haubouablive 3aTpyAHEHHS BO3HH-
KaloT NpH OTAeJeHHH KBapua OT BTOPHYHOIO aJb0HTA-0JIHIOKJasa,
KOTOpHIl G/M30K K KBapuy IO NMOKA3aTeNi0 NpejoMJIeHus, OTCYTCT-
BHIO CJIEJIOB BbIBETPHUBAHHMS, YHCTOTE 3e€PeH M Jaxke HHOrJa IO Ipo-
ABJAAIONEMYC B JHHAMOMeTaMOpP(H30BAaHHLIX INOPOAAX BOJHH-
CTOMY IoracaHuio. B 3ToM ciyuae 3epHa KBaplia ONpelensioTcs Mo
OJIHOOCHOI KOHOCKOHHYECKOH ¢urype H jaucnepcHontioMy addexrty
Ha TpaHHIe C TOJIeBbIM HInaToM, HabjlojaeMOMy [pPH AOCTATOYHO
GoabIIHX yBeJdHUYeHHAX oGbekTHBa — 20% nau 40%. Iloxoxue Ha
KBapl, OAHOOCHble GepHJII M CKaloJHUT OT/JHYAKTCS OT Hero OTPH-
uare/bHLIM ONTHYECKHM 3HAKOM H yAJHHEHHEM.

Keapuy noj napjeHHeM MoxerT AedopmupoBaTthed, npuobperas
ABYOCHOCTh ¢ yraoM 2V=12--18° n HepaBHOMepHOe MOracaHue
B PasHbIX TOYKAX 3epHa, KOTOpoe HAa3kBalOT 006Ja4HBIM moraca-
HHeM, B OTJIHYHe OT (POHTAJbHOrO BOJHHCTOrO INOracaHHsg — 6o-
Jieg PaBHOMEPHOro, JIMHeiHOro nepeMellleHHsl 3aTeMHEeHHsI H Ipo-
CBETJIEHHSI NIPHU 1IOBOPOTEe CTOJHKA MHKPOCKOINA,

B mecuaHblX nopofax KBapll NPHCYTCTBYeT B BHJe OOJOMOYHBIX
3epeH pas3Hoil OKaTaHHOCTH, (Ge3 H3MeHEHHH Ha NMOBEPXHOCTH 3epeu
HIHM ¢ NpH3HaKaMH pacTBOopeHHA HJIH pereHepaudH — BIJIOTH 10
MOsIBJEHHST TMPaBHJbHBIX JAHIHPAMHIAJNbHO-IIPH3MAaTHYECKHX KpH-
CTAJIJIOB, Jyulle BCEro BHAHMBIX B HMMEPCHOHHBIX lupenaparax.
[lInpoko pacnpocTpaHeH B KayectBe HOBOOOPA30BAHHH MO APYrHM
MHHepa/iaM W 06JOMKaM MOPOJ, B LieMeHTe, NYCTOTaX H TPellHHax.
OGaomouHbl KBapll siBJsIeTCS TJaBHBIM THIOM KBapla HecYyaHbix
Nopoi, H OAHOI H3 BaXHEHHIHX CTOPOH ero MCCJe]0BAHHS CAYMKHT
YcTanoBaeHune ﬂpOl{CXO}K,ELEHHﬂ-*-HEl KaKHX Te0JIOTHUECKHX 00bek-
TOB OH GblJ H3BJIeueH, HPE)KI.LG yeM nonactb B JaHHYHK OCaJZ0YHYIO
HOpO#Y.

Habaoaenus I1. Kpununa [59], a B naweit crpane I. . Jlemu-
aefina 1 B. C. Kussesa [1951 r.] BuisiBuan THnOMOp(HbBIE pasHo-
BHAHOCTH KBapia. Kaaccubukauus ksapua no tunoMopdHeM npu-
sgakam [. I. Jlemmaneitna v B. C. Kussepa nojyunia WHPOKYIO
H3BECTHOCTb H C Pa3HbIMH H3MEHEHHAMH H AONOJHEHHSIMH NMPHMEHs-
aacw JI. B. INycrosanoBsiM, M. I'. Beprepom, B. A. I'poccreiimon,
I1. H. KoneBsiM H JAPYTHMH, OJHAKO TJIaBHBI HeJOCTATOK ee oue-
BHACH: BhijesieHHe THNOMOP(GHBIX BHAOB OCHOBBLIBAETCH Ha Pa3HbIX
UPHHUMNAX, u3-3a uyero oguH H TOT e 00JOMOK KBapua, Hamnpu-
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Mep TMOJYyNpo3pauHblii, ¢ BKJOUYEHHSIMH, pereHepHpPOBaHHbIH, MoO-
JKeT TpHHaAJIeXkaTb OJNOBpeMeHHO pasuelM BHjaaM. Kpome Toro,
OHa He dABJISIETCA TeHeTHYeCKOH, NOCKOJbKY He OTpaykaeT IPH-
3HAKOB, peasjbHO HalJl0JaeMbIX B KBaplle H3 pasHBIX MaTepHH-
CKHX TIOPOJ.

BoJee ypauna paGora M. M. Cumanosnya [33], B KoTOpOii npea-
JIOJKEHO BBIJEJHTh 4eThipe TeHeTHYeCKHX THMa KBaplla, MPOHCXO-
JSILEro U3 MeTaMop(HYeCKHX IOpOJ, APeBHHX IDAHUTOH/IOB, MOJIO-
JABIX TPAHHTOMJOB M KBapueBulX xuj. OnpeneneHuss NPoH3BOAATCA
[o TpeM rpynnaM npH3HakoB — BKJIOYEHHAM MHHepasoB B KBapue,
BKJIIOYeHUsIM mNoponoo0pasylolleii cpefbl H CTPYKTYPHHIM Jedex-
taM. TeXHHKa onpeie/eHus 3aKJIOYaeTcs B TOM, 4TO MO ChelHadb-
HeiM Tabamnuam [33] paccuuThiBaercsi BEPOSITHOCTb OTHECEHHA KaK-
JOTO 3€pHAa HCCJAeYyeMOii MOPOJNE K TOMY HJIH HHOMY reHeTHue-
CKOMY THNY, a 3aTeM pesaercsi oflllasi BePOATHOCTHAf OLEHKA
y4acTHsl pPa3HBIX TeHEeTHYeCKHX THMOB KBapla B CJOXKEHHH 3TOfl
nopoanl. HaGmionenna npousBoasrcs B mangax mo 100 sepuam
pa3MepHoit ¢ppakuuu 0,20—0,25 mm.

Her neoGxoaumMocTH mepeckasuiaTh Merofuky M. M. Cumano-
BHY2, OAHAKO YMECTHO OTMETHTL HEKOTOpHE NPHBOAHMbIE MM IpPH-
3HaKH KBapua, KOTopbleé MOrYT ObITh HCIIOJNb30BaHbLl NP nerporpa-
¢nyeckoM onucaHuH. Tak, KBapu H3 MeTaMOP(pHYECKHX INOPOA
HaunOosiee 0OoraT BKJKUeHHSMH MHHepajoB, B 0cOOeHHOCTH OHO-
THTA, MycKoBuTa, aMpubonos, uupkoHa, chena, aucrena, rpaHara,
rpaduTa U PYJHOro MHHepaJ/la, COAEPIKHT YMEpPeHHOe KOJHYEeCTBO
BKJIIOYEHHiI MHHepaJsoobpasylollleii cpenbl, obnagaer BecbMa Bbl-
COKOH OJIOYHOCThIO, (DPOHTAJBLHEIM BOJIHHCTHLIM IOracaHueM H cie-
JaMH TJacTHUYeCKHX JAedopMaumii. ToT THN KBapuma Haubojee oT-
JHdaercss OT BCeX OCTaJbHBIX, 00llas XapaKTepHCTHKa KOTOPHIX
npusesietia B taba. 6. [To M. M. CumanoBuuy, KBapu H3 3¢hy3HB-
HEIX nopon He uaeHtHhuuupyercs. B. 1. LlytoBnim oTMmeuaercs
cnoco0HOCTh KBapua H3 KHCABIX 3¢dy3nBoB 06pa3oBLBaTL Npa-
BHJIbHBle poMO031pHYeCKHe KpHCTaMIH [6].

CyniecTByi0T 3KclpeccHble MeTOAb MoApasfefeHHa KBapla Mo
HeKOTOPLIM (PH3HUECKHM TIPH3HAKaM, OTpaKaloUHM oOcoGeHHOCTH
ero CTPYKTypbl. OZHHM H3 HHUX ABJSETCS ONpeieNeHHe IJIOTHOCTH
3epeH C NOMOUIbI0 TrpagueHTHoil TpyOku. Pazumua naotnocrei
KBapIEBLIX 3epeH OTHOCHTENbHO Haubosee BEPOATHOrO CpeIHEro
3HaueHHs! MJIOTHOCTH onTHuecKoro keapua 2,6506+0,0001 r/cm® mpu
0° C [8] siBasieTcsi pe3yabTATOM MPOSIBJEHHA Ae(EKTOB pelLIeTKH,
TPeLlHH, JerkHxX HJH, Hao60pOT, TAXKeNbX BKjlouenHii. [Tostomy
B KBapile peajbHOil MopoAnl Ha(/10/aeTcs HEKOTOpoe pacrpejede-
HHe 3HAyeHHAi NJOTHOCTH OTHOCHTEJBHO CPelHero 3HaYeHwus.
O6uiyHO pacnpelnenenHe cKolleHo B CTOPOHY GoJjiee JIErKHX 3epeH
H HMeeT OTpHLATeJbHYI0 acHMMeTPHIO H3-3a mnpeoOaajaHuA Jer-
KHX BKJIOUEHHH Haj TsAXKeNBIMH, YCTaHOBJeHHE KPHBHIX pacnpeje-
JIeHHs1 M0 Pas/HYHBIM CTpaTHrpadHUYecKHM YPOBHAM MO3BOJSET HC-
NoJb30BaTh METOJ AJf cTpaTHrpadHuecKoi KOpPpessilHH pa3pe3os,
a H3yueHHe MO TJOWAAH — [JA HEKOTOPHX BHIBOJIOB NMajeoreorpa-
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¢uyeckoro xapaxkrepa [Kam M. ., Hlyros B. 1., 1963 r;
Kau M. §1., Cumanosuu M. M., 1974 r].

Heenenosanuamn M. §I. Kaua, B. JI. llyrosa, I1. H. Kouesa
H JAPYrHMH YCTaHOBJEHO, 4TO B XOjJe TPAHCNOPTHPOBKM 3epia
KBapla cO CTPYKTYPHBIMH JeeKTaMu, cofepikaliie BKJIIOUCHHS
wian pa3buTole TpPeUlMHAMHM, pa3pymalTces OblcTpee, ueM Oesje-

TABJHLA 6

OCHOBHBIE XAaPAKTEPHCTHKH YeTHIPEX reHeTHYEeCKHX THNOB .
o6aomouroro keapua (o6obmenne pauusix M. M. Cumanosuua [33])

leneTuyeckuft THn Keapua
I'pynna
NpH3HAKOB MeTtamopduue- Jperunx Monoasix
CKHX Mopoj, FPaHHTOH0R rPAHHTOHAOB HKuabisiit
Bkawuenns | Borarsie 6uo- | Mano, moryr Mano, moryrt [lpakTHyecku
MHHEPano0B | THTOM, MYCKO- | ObIThb 3NMHAOT, | GbITh TMOJEBbE | OTCYTCTBYIOT
BHTOM, amcu- pyTHa, GHO- Wmarsl
GoJjlaMH, LHp- THT, anaTHT
KoHOM, cie-
HOM, PY/HLIMH
MHHepaJIaMH,
rpapuToM
Bruouenusn YmepenHnble YuepenHbie Yuepennbie YMepeHusle
nopo/1006-
pasytoieii
cpeast
Crpykryp- Bricokan Bosvoxna Cnato npo- Boamoxua
Hble JedekThl | GJOYHOCTD, 6/104HOCTh aBjena 6/104- 6J109HOCTh
(hponTanbHoe CTpOEHHS, HOCTb, BO3- CTPOEHHS,
BOJIHHCTOE yMepenHoe MoKHO 06aau- | cyadoe BoJ-
noracasue, BOJIHHCTOR HOe BOJHH- HHCTOE, TIpe-
MIACTHYECKHe | [oracanue — | CTO€ MnoracaHue | MMYLIECTBEHHO
aehopmartin ofnautoe, npepLIBECTOE
(hponTanbHOE, noracanme
npepsIBHCTOE

dexTHBIE ONTHYECKH uncThe KpucTamasl. [loaToMy B HanpabJjeHHH
ot ofjacreii cHOCA BO3PACTAET COJEpPIKAHHE UYHCTHIX, HeTPellHHO-
BaTHiX 3eped. OTpakeHHWeM paapylieHusi AedeKTHbBIX KPHCTAJI0B
B XO/e TepeHoca SBJASAETCS TaKiKe yBe/JHueHHe cpejHeil MIOTHOCTH
KBapllia B HanpasjeHun ot obaacteit pazmeiza [Kones I1. H. u ap.,
1975 r.].

Takie 3KCNPECCHBIM SIBJASETCS METOJ KAaTOMOJIOMHHECLEHIHH.
[MocKoABbKY JIOMHHECHeHIHs ABAAeTcs (QyHKIHed cocTaBa M KoJ-
yecTBa TNMpHMecel, 3aXBadeHHBIX MHHEPaJOM B Tpollecce KpHCTaJl-
JH3ALHH, CYUIECTBYeT 3aBHCHMOCTb MeK1Y JIIOMHHeCIeHLHel H
crnoco6oM 0Opa3oBaHHsl KBaplla, a cJeloBaTe/bHO, I COCTABOM HC-
XOAHLIX MOPOJ, M3 KOTOPHIX OH npoucxoaut [62]. Bxoxaenue npu-
Meceil B KpHCTA/IJIHYECKYIO pelleTKy KBaplia onpejessercs B nep-



BYIO Ouepelb TeMIepaTypoil, NoITOMy BbICOKOTEMNEepaTypHbEle pas-
HOCTH Jl0JKHB 00Jaxath Oojee LWIHPOKHM HaOOpPOM mpuMeceil H
GoJblieil cnocoGHOCTLIO K JIOMHHeCIeHIHH [24].

HecMoTpst Ha BBICOKYIO YCTOHYHBOCTH 00JIOMOYHOTO KBapua
K pacTBOPeHHIO M MeXaHHUeCKOMY paspylIeHHIO, AC/adioulyio ero
FJaBHEIM MHHEPAaJOM MecyatLIX MOpoi, VIKe B caMoM Hauaje oca-
JIOYHOTO IIHKJIa NMPOHCXOAHT €ro KOPpPO3Hs B KOpax BHIBETPHBaHHS,
XHMHUYCCKHE H3MEHEeHHS NMOBEPXHOCTH 3epeH IPH 30J0BOIH H BOJAHOM
oOpaboTKe, pereHepauusi NpH AHareHese, a Takyke pasHooOpasHble
H3MeHeHHsT B XOJe SNHreHe3a H HauajJbHOro Meramopdusma.
B wu3yuenun BHyTpeHHell CTPYKTYpHl H cocTaBa o0O6JOMOYHOTO
KBapua uutepecun HabGmionenus M. M. Cumanosuua [33], nokasas-
mero, 4yto B GoJiblLIeH 4acTH 30HBI KaTareHesa 00JOMOYHBIE 3epHA
COXPAHSIOT CBOH NepBOHAvaJibHble NMPH3HAKH, NIPH TIy60KOM KaTa-
reHese HA4YMHAETCS «CAMOOYHIIEHHE» 3epeH, YCHJAHBAOLleecs TMpH
MeTareHese M 3aBepllaiolleecsi NMPH 3€J€HOCJHAHLEBOM H 3MH10T-
ampurOOIHTOBOM MeTaMopdH3Mme, nocie uyero OGIOMKH Kak TaKo-
Bble MEePecTaloT CYlecTBOBATh. XOTs BbIBO/Jbl HMEIOT OrpaHHueHHoe
3HaueHHe, TMOCKOJbKY OCHOBBIBAIOTCA [MPeHMYIeCTBEHHO Ha Ha-
OJ10/1eHHAX Ha/l KBapUeBbIMH TecYaHHKaMH, TeM He MeHee, oye-
BH/JHO, UTO B 30HaX IJyOOKOTo KaTaresesa — 3eJeHOCJaHIeBOro
mMeTamopdu3Ma BO3MOKHO IlepepacrnpejeneHHe KpemHesema, cJa-
raloilero KaKjioe 3epHO — PacTBOPEHHE B OJAHHX YYacTKax H OTJIO-
HeHHe B JPYTHX, CONMPOBOKAAIOLLEECH YMeHbUICHHEM BH0BOTO pa3-
HooOpa3us MHHEpPaJbHBIX BKJIOUEHHI, mepepacnpeiejenneM, a 3a-
TeM yMeHbIIeHHEM COJeprKaHHs BKJIOYeHHH MHHepaJsoolpa3syolleii
cpeibl, COKpalleHHeM ONTHUeCKH OnpereJHMOil jAepeKTHOCTH 3e-
peH, TakK 4TO KBAaPUHTH 3MHAOT-aM(pHOOJHTOBOH 30HB YACTO CO-
cToAT H3 Oe3fedeKTHHIX KBapueBwx 3epeH. B Goaee riy0okuX 30-
Hax MeramMopdHiMa HAUHHAETCH NPOrPeCCHBHO YCHJHBAIOLLIHICSH
obpaTublii npouecc co3jaHus Ae@eKTHLIX CTPYKTYP M oGpasoBaHus
BKJIIOUEHHI.

Xaanenon CoCcTOHT H3 Kapkaca MHKPOKPHCTAJIHYECKOro
KPapua ¢ OOJBUIHM KOJHYECTBOM MHKPONOP H NMpHMeEChI0 aMopd-
HOrO KpeMHeseMma. J[IByocHble pasHOBHAHOCTH ¢ yriom 2V < 58°
HA3BIBAIOTCS KBAPLUHHOM. B CKpelleHHLIX HHKOJSX H3-338 MaJoil Be-
JIMYHHBL KPHCTAJJIOB Xa/lllefloH KaKeTcsi aMopdHbIM HAM ABYMHpe-
Jgomaser B cnabom cepom usete. Moxer jlaBath pajiHajibHO-TyuH-
CThie, CHONOBHHLIE arperaThl H cdeponnurts. LlBer pasnooGpasublii;
NGJOCYATHIe HIH KOHUEHTPHYECKH-OKpallleHHble pasHOBHHOCTH Ha-
3piBaloTes aratoM. Ilog MHKpockomnoM 0e3 aHaiauzaropa oOBIMHO
OYpPOBATO-KEJNTOTO HJH KEeJITOro IBeTa, BLI3BAHHOTO paccesinieM
CcBeTA MHKPOMOpPAaMH. NapakTepHblii IBeT, MNCeBLOH30TPONHOCTE,
HapyluaeMas YAJHHEHHHIMH [POCBEYHBAIOUIHMH KpPHCTAMJIHKAMH
HJIH HX CHOMOBH/IHBIMH JYYHCTHIMH HJH cepoSHTOBLIMH arpera-
TaMH, OTpHLATeJbHOE V/UIHHEHHe H INOKasaTedb TNpeJoMJeHH,
OMH3KHIT (HO 4yTb MEHbUIHH) K MOKa3aTeJio NpeJoMJeHHs KaHal-
cKoro 0ajab3ama, SIBJIAIOTCA JHATHOCTHYECKHMH NPH3HAKAMH 3TOrO
MHHepaJa MojJ MHKPOCKOIIOM.
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Omnauxa. Boanast cKpbITOKPHCTANJIHYECKAs HJH KOJJOHIAJbHAS
¢dopma kpemuesema, coaepxawas g0 20 % Boawsl. DusnuecKHe
CBOHCTBA MCHAIOTCH ¢ H3MeHEHHEeM coaepxaHHs BOJbI, KOJTHUECTBA
H cocTaBa H[JHMECEE"L ,.‘_-f.l'[aFHOCTHlIECE\'HM[-I NpH3HAKAMH SBJAIOTCA
XapakTepHblil MeJOBO-)KeJITHIH LBeT Yy YHCTBIX pa3HocTeld omaJa,
HabJjlofaeMblit MPH OAHOM HHKOJE BCJAEJCTBHE CYMMAapHOTO MHC-
nepcrioHHoro agdexra B MeJbdalillHX YacTHUAX, H3OTPONHOCTbL H
HH3KHIl NoKaszareib npesjomiaeHus. Berpedaercs B BuZe 06/10MKOB,
yaule BCEro MPOHCXOAALIMX OT paspylleHHs KPeMHHCTBIX MOPOA,
foJsiee oObluHas (GopMa — LEMEHT MeCUaHHKOB, T/ie¢ ayTHIeHHBIH
omasn o0pa3yeTcsi NpPH CeLMMEHTALWH, JHareHese HJIH 3MHTeHe3e
KaK BTOPHYHEIH NMPOAYKT PACTBOPEHHA KBApIa H pPa3JOMKeHHs CH-
JUKATOB H oOpa3oBanusi nmpH 3ToM cBobogHoro SiOs.

Kpucro6anutr Pacnosuaerca mo yemyiiuatoi  dopme
KPHCTAJIJIOB C HH3KHMH CBeTONMPEJOMJICHHEM H JBYNPEJOMJEHHEM.
Xapakrepunl Takxe uewyiduatsie cEpPONHTH H IIAPHKH B MYCTO-
tax. CTpykTypuo 6/M30K K KpHCTOOA/HUTY JIOCCATHT, 00pa3yroLiuil
CQ}EPOHHTOBHE arperaTtel H BOJIOKHa C IOJOXHTEGJBHBIM YAJHHE-
Huem. KpucroOanut Momer ObITh BCTPeYeH BHYTPH OO0JOMOYHBIX
3epel [10poj, npenmylLecTBeHno 3(Gdy3HBHLIX, Tak Kak oGpasyercs
Ha NO3AHMX 3Tanax KPHCTAJJIH3AIHH B NYCTOTAX HJH OCHOBHOM
Mmacce pacnJjiapa, a Takxe B KpeMHHCTHIX OOGJOMKax BMecTe ¢ Oma-
JoM H KBapueM. Yame BcTpeuaeTcsi KaK ayTHIeHHBII MHHepan
B KPEMHHCTOM lLleMeHTe, Tjle ONTHYeCKHMH MeTOJaMH Onpeje/sercs
C TPYAOM, HO MNOATBEpP:K/JaeTcH AAHHBIMH MOPOIIKOBHIX DEHTreHO-
rpaMMm. l3BecTen B leMeHTe TepMajbHO H3MEHEHHBIX NeCYaHHKOB
H B KCEHOJHTAX TeCYaHHKOB H3 06a3ajbTOB H JPYrHX OCHOBHBIX
MOpPOLL.

Tpugumur. [IuarHocTHUECKHMH NPH3HAKaMH SIBJASIOTCS M0-
KasaTesib NpeJOMJIEHHs, KOTOPHIH HHXKe, YeM Y KaHaJcKoro 6aJb-
3ama, M HH3Koe ABympesnomieHHe. CXoleH ¢ KPHCTOOAJHTOM, OA-
HAaKO HMeeT 0OBIYHO ellle 0oJiee HH3KOEe CBeTONpeJOMJEHHe, Y TpPH-
AHMHATA YacTo BCTpeyaeTcs ABOHHHKOBAHHE H KJAHHOBHIHBIE 3epHa,
y Hero NpOTHBONOJIOXKHBLIK ONTHUeCKHH 3HaK. [J1aBHBIM MeTOLOM
AMATHOCTHKH TPYAHO OTJHYMMBIX JAPyr OT Apyra KpHcrobajnTa
JAI0CCATHTA H TPHAHMHTA SBJSIeTCS PEHTTeHOCTPYKTYDPHHIH aHaJHs.
TpuaumMur — MHHepaa KHCALIX 3({Yy3HBHEIX MOPOJ — PHOJHTOB,
TPaxuToB, N1auUMTOB. BeTpeueH TakiKe B perHoHasbHO MeTaMopdu-
30BAHHBIX TECYAHHKAX, B ILEMEHTE IMecUaHHKOB 3K30KOHTAKTOBBIX
30H OCHOBHBLIX JlaeK M HHTPY3Hil, a TaKiKe B KCEHOJHTaX; ABJACTCH,
NO-BHAHMOMY, yKa3saTeJleM BLICOKOH TeMnepaTyphl, XOTs MeTacTa-
GuJieH npH OOBIYHBIX p— T-yCIOBHSAX.

Moneepie mnarpl. BoabIIMHCTBO MOJEBHIX WIMATOB BXOAHT
B TPOIHYIO CHCTEMY — KaJIHeBbIH K[A1Si30g] — naTpoBuiit
Na[AlSi305] — kaapuuernit Ca[Al;Si,O5] nosesnie mmnatel. Muie-
panbl, NPOMEXKYTOUHHIE MEXAY KajJHeBbHM H 1a1DOBLIM, Ha3bBa-
JOTCS UIEJIOYHBIMH TOJIEBHIMH IIMATaMH, NPOMEXYTOUHBIE MeXKAY
HAaTPOBHIM W KaJbllHEBHIM — muarnokaasami. Illenounsie mosebble
WIMaThl MOTYT COJEp)KaTh B TBepJOM pacTBope oT 5 1o 109 Kane-



1HeBOl cocTaBisiollelf, TaK e Kak IJarHoKJ1a3bl — TaKoe e Ko-
JHUEeCTBO KaJsieBoi coctasiasiomieid. [loneBble wmmaTthl cJjaraior
okono 609% of6beMa MarmMaTHYecKHX MOPOA H TOJNBKO OKOJO
20 Y% — ocamounbix. B celHMeHTAaUHOHHOM LHKJe, TakuM 00Opa3oM,
NPOHMCXOJHT HX paspylleHHe. YCTOHYHBOCTE K BLIBETPHBAHHIO Ta-
JlaeT B PsAY KaJiMeBblH MMOJeBOH mmnaT — ajJbOHT — aHOPTHT, YCTOH-
YHBOCThL K PACTBOPEHHIO OOJOMKOB IPH 3THTEHe3e yMeHblIaeTcs
B NopsAjKe aJbOHT — KaJHeBhle MoJeBLie HIMAaTH — CPegHHe 1JIarno-
KJ1a3bl — OCHOBHBIE MJAarHok/aasbl. B KauecTBe ayTHIeHHBIX BCTpe-
qarTCcH aﬂbﬁliT, pexe KaJiHeBbl€ ITOJIeBbie LUIMATHI. B o6Gaomkax mo-
JIieBble 1INAaTbl HEPaBHOMEPHO H IIJIOXO OKaTaHbl, HMEIOT CJeAbl
CHaiHOCTH B OrpaHke 3epeH, BCerja HecyT ciaelbl H3MeHeHHH Ha
MOBEPXHOCTH, KOTOPLIE MOT'YT He HA0/I0JaTbCsl TOJLKO Y ayTHIeH-
HBIX 3epeH, W, KaK NpaBu/o, He HMeIOT BOJHHCTOrO IOracaHus.

Illenmounble MoJeBHe wWNaTH. KoHeYHEH KaJHeBHH
YyJeH paja MOXKeT HaXOAHThCSl B pPA3JHYHBIX CTPYKTYPHBIX MOJH-
q’JHKaLLHHXl B BHAE BLICOKOTEMIEpAaTypHOrO CaHHAHHA, HH3KOTEM-
nepaTypHOro OpTOKJAa3a HAH #aunbojee HH3KOTEMIepaTypHOro
MHKpOKJIHHA. Taxxe HATpPOBBIH KOHeUYHBIH ujeH pAJa MOMKET Bbl-
CTYNnaTh B BBHICOKOTEMIEPATYPHOIl 1 HH3KOTeMIepaTypHOH MOJH-
¢ukaunn. [lepBblii Ha3LIBAIOT BHICOKHM aJbOMTOM, BTOPOH — HH3-
KHM aJb0HTOM.

BricokoTeMmmnepaTypHBEIH CaHHIHH — BHICOKHH aJb0OHT 06pasyioT
HenpepbiBHYI0 CEPHIO TBEPABIX pacTBOpoB OT Aby mo Abjg (cymte-
CTBeHHO aJibOuTOBHe uJieHB Abgy—Abjgy HazmBaOTCs aHOpPTOKAA-
30M). HuskoreMnepaTypHhle miesoyHLIe TOJeBhle WIMAaTH B psAfax
HH3KHH OpTOKJAa3 — HU3KHI aJbOHT M MHKPOKJIHH — HH3KHH alb-
OuT oOpasywT TBepjble PAacTBOPHI TOJbKO Ha KOHIAX psja.

Bce menounnie nojieBble IINaThl, He 3aTPOHYThle H3MeHEHHSAMH,
npospaunsl u OecuseTHbl. Moryr HMeTb NpOCTHE, CJOXKHBIE, pexe
noJiicHHTeTHYeCKHe JABOHHHKH. PaludoHanpHasa cxXeMa AHArHOCTHKH
CYUIeCTBEHHO KaJ/IHeBhIX MOJIEBHIX IINATOB H OTAeJeHHe HX OT IO-
JIeBBIX 1IMaTOB, OJH3KHX K aJbOHTy, a Takxe OT APYrHX MHHepa-
JIOB BKJIOUAET TII0CJeJ0BaTe/]bHOEe INpHBJeYeHHe cHavajaa Jerko
pacnosHaBaeMblXx NPH3HAKOB, a 3aTeM MeHee SIBHbIX, TpeOyIOIHX
ChelHanbHBEX HeeaefoBanunii. Jas KanHeBHIX pasHoCTel OueHb TH-
NMUYHE Oyporo uBeTa NPOAYKTH MeJHTH3AUHH, yMeHblIdlollHe HX
MPO3pavHOCTb [0 MOJHOrO TOTEeMHEeHHs 3epeH, BHAHMOro 6e3 aHa-
JH3aTOpa. B CKpelleHHbIX HHKOMSX KaJHeBhle MOJeBble mnaThl 00-
JlaflaloT NOHHKeHHOH, «OJeKyofi» oKpacKoi HHTepdepeHIHH B CephIX
TOHAX, OTJHYHOH OT HEeCKOJbKO OoJiee SIpPKOH HHTep(epeHIHOH-
HOHi OKpackM OOJbUIHHCTBA KBapueBblX 3eped. Boanucroe nora-
caHHe, CTOJb XapaKkTepHoe /s KBaplia, Y KajJHeBbIX MOJIeBBLIX Iuma-
TOB HaljropaeTcs peiko, H TOJbKO B OOJOMKax H3 JHHamMoMera-
Mopdusopaunslx nopoi. Muorna, ocofeHHO y H3MeHEHHBIX 3epeH,
MoOxerT ObITh BHAHA chnalfiHocTb. Bce KanueBble moJieBble [INATH
HMEIOT NMOKasaTeJqH INpeJOMJEHHs HHXKe, 4eM Yy KaHajickoro 6aJib-
3ama, B 06OMX MOJIOXKEHHsIX MoracaHusi, OAHaKo moJocKy Bekke
MOKHO NpaBHJbHO Hab6JI0AaTh TOJNbKO Y CPaBHHTEJHHO CBEMXHX
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gepen. Tlo mokaszaTejasiM MNpesoMJeHHS KajJueBble MOJIECBLIC LINATLI
OTJIHYAIOTCS OT IOXO0MKero Ha HHX aabbura, y kotoporo N, npu-
OnuikaeTcsi K NoKasaTedo TPeJOMJeHHs KaHaicKoro OHajab3ama.
KpoMe Toro, oHH ONTHYECKH OTPHUATEJNbHEl, & aJbOHT — NOJOKI-
TeJeH.

Crne/yiOUIHM 11ArOM SIBJSETCH BblJeNeHHe KaJHeBBIX MOJEeBbIX
IIMATOB, COAEPIKAIUHX MePTHTOBLIE NpopacTanus. BriaoueHus ajb-
OHTOBOIl cocTaBjsiiollel B MHKPONEPTHTAX HMEIOT MpH3MaTHYE-
CKYI0, JIEHTOUHYIO HJIH HeNpaBH/IbHYI0 $OpMYy H 0LHHAKOBYIO ONTH-
YeCKYI0 OpPHeHTHPOBKY. OT aHTHNEPTHTOB — NpopacTaHHil nJiaruo-
K/a3a KaJHeBbIMH MOJIeBBIMH WINATAMH MEPTHTHI JIETKO OTJAHYATH
¢ noMolblo JHcnepcHOHHOro 3sddexrta. ¥ NepTHTOR HoKazaTenb
npesjloMJieHHs BPOCTKOB OoJibllle, 4eM V BKJOYAIOULEro HX MHHe-
paJja, Y aHTHIIepTHTa — Hao6opor.

Eue npoue BoldeneHHe H3 COCTaBa KAaJHEBBIX MOJIEBBIX IUMATOB
peleTyaToro MHKDOKJHHA, Y KOTOPOTO TOHKHE /JBOfiHHKOBLIE MJd-
CTHHKH MepeceKalTCR NPUMEPHO NOJA MPAMLIM YIJOM APYT K ApYry.
Peureruatoe ABOHHHKOBAHHE MOXET OLITh TaKe y aHOPTOK/Jasa,
HO ABOHHHKH y Hero 0oJiee TOHKHe, 4eM Y MHKDPOKJHHA, I BCTpe-
yaloTcs HaMHOTrO pexe.

OcTtajbHble KaJHeBble MOJeBble IMNaThl, TAK K€ Kak M Hepe-
IHeTYATHIH MWKPOKJHH, He MOryT ObTh pasjejeHbl B uiH@ax Ha
MJIOCKOM CTOJIHKEe HJIH B HMMepCHOHHBIX npenaparax. [lyrem us-
MmepeHus yraa 2V MOMXKHO pasjle/HTh lieJo4Hble MOJIeBBE 1naThl
Ha TpH rpynnel. Munepaan ¢ 2V mensme 30° oTHOcATCA K CaHi-
auny, ¢ 2V or 30 10 44° Moryr OBITb CaHHAHHOM HJIH AHOPTOK/IA-
30M; HX pasjesieHHe MOeT OBITH CHeJaHO B HMMEPCHOHHOI KM
KOCTH IIyTeM H3MepeHHs TJIABHEIX INokasarteseil npenomienns Np
u Ny na nnockoct 001, nockonbKy y AHOPTOK/IA3d OHH BBILIE, 4eM
y cauuauna. Musepaan c 2V 6ouabie 44° cooTBeTCTBYIOT OPTO-
KJIa3y H HepeleTyaToMY MHKPOKJIHHY. Pasidyate HX MOKHO 110
crerneHd TPHKJAHHHOCTH, Mepoli uero siBJAseTcs YroJ noracaHus Ha
rpaun 010 [Jlapcen E., Bepman T., 1965 r.). [Ipn ycranosiaenuu
PA3HOBHJAHOCTEH KaJHeBBIX MOJIEBLIX MIMATOB MOXKHO, M0-BHIN-
MOMY, OrPaHHYMBATLCH KAUECTBEHHBIMH OIleHKAMH, NMOCKOJLKY Mac-
COBOE ONpefeNeHue 3epeH, HeoOXOANMOR AMNs KOJAWUECTBEHHLIX MOJ-
CcYeTOR B MecuaHblX mopopax, Tpebyer GOJBIIHX 3aTPAT BpeMeHH.

Hlenounple moJsieBble WIMATEL B NMECYaHHKAX YKA3bIBAIOT HA MPU-
CYTCTBHE KHCJBIX Mopojd B obaactd pa3Mmeiea. OpTOKJaa3 H MHKpO-
KJHH $IBAAIOTCH THIHYHBIMH MHHEpPaJaMH HHTPY3HBHRIX MarmMaTH-
YEeCKHX TOPOJ — CHEHHTOB, TPAHHTOB, TPAHOJHOPHTOB, a TaKxe
MEerMAaTHTOB M THEHCOB KHCJOFO M cpellHero coctaBa. Muxpoxmmn
HC XapakTepeH /s BYJKAHHTOR, NO3TOMY €ro NPHCYTCTBHE, OCO-
GeHHO BMeCTe ¢ MEePTHTaMH, fBJseTcss HanboJee XOPOLHM HHAHKA-
TOPOM COCTaBa HMHTPY3HBHEIX nopoA. CaHHJHH KaK BbICOKOTEMIIe-
paTypHbIl MHHepaJ, Hao60pOT, NPOHCXOJAHT H3 BYJIKAHHUECKHX H
KOHTAKTOBO-MeTaMOp(HUECKHX MOPOA. YCTOHYHBOCTH K BLIBETpPH-
BAHMIO W TIepeHOCY Y KajaueBbiX moseBnx mmartos KFsp nmmxe, uem
y KBapua Q, HO HECKOJbKO BHILIE, YeM Yy KHCJIBIX niarnokaasos Pl,
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nostomy ksapnesoe otHowenne Q/KFsp wan Q/(KFsp+Pl) u no-
Jepoiinatosoe otHowenne KEFsp/Pl pist obaomounblx aeped mnpu
HOCTOAHCTBE 00JIACTH CHOCA SIBAACTCA MOKA3aTe/leM TeMIOB CelH-
MeHTalHH H AaJbHOCTH MepeHoca.

AyTureHHbie OPTOKJAA3 M MUKPOKJAMH B BHJe pereHepallHOHHBIX
KaeMOK HJH IeJbIX [PO3pauHBIX KPHCTAJJOB ONHCAHBI BO MHOTHX
paGorax, HaumHas c¢ neboabuwoin 3samerkn O. M. Aunweneca u
B. B. Tarapckoro [1931 r.] (OuGaunorpaduio cm. (8, 24, 33]). BoJb-
UIHHCTBO AYTHIeHHBIX KaJHeBBLIX [OJeBLIX InaToB obpasyeTcst Ha
HeDoJbloM TayOHHe NpH TeMmnepatypax, OJH3KHX K HOBEPXHOCT-
HEIM — B jlHarele3e HJH HauyaJ/ibHOM KartareHese, B 0oJiee rJy0OKHX
30HaX ayTHreHible KadueBble [OJIeBHie WiINATLi MOryT ObiTb Ccop-
MHPOBaHbl TOJbLKO B apKosax, B APYrux nopojax o0GpuHoil opmoil
AYTHTCHHOTO NOJEBOro LINaTa sBjsieTcst ajabOMT.

[Maarnoxkaaze. B G6GoJblIHHCTBE MAarMaTHUECKHX MOPOZ,
B MeTaMopGhHUYECKHX H 0CaA04HLIX MOPOAAX pPAclpOCTPAHEHBI HH3-
KOTeMIePATYPHble NJIATHOKJA3bl, 00pasyiollHe HempephIBHLIH H30-
MOPGHEI PAJ OT HATPOBOTO JI0 KAaJbIHEBOro nJaruokgaasa. [1pex-
Joxende o0o3HauaTk uaeHbl 3Toro psga vwomepamu or 0 ao 100
6o10 caenato E. C. @epopoBeiM, a HazBauus ajbOHT, OJIHFOK/IA3
W ApYyrHe JUIsi NMJArdoK/1a3oB, OrpaHHYeHHbIX coJeprKaHueM aHop-
THTOBOH MOJeKkYas (Moa. %) 0—I10, 10—30, 30—50, 50—70, 70—
90, 90—100 % An —BBenennt ®. KoaknHcoM. AJbOHT H OJIHrO-
KJa3 Ha3blBAIOT KHCJBIMH, aHIe3HH H Jabpainop — cpeiHHMH, OH-
TOBHHT W aHOPTHT — OCHOBHHEIMH IJIaTHOKJa3aMH.

[TpenBapuTe/bHyIO OIEHKY COCTABA IJIATHOKIA3a MPOUIBOAAT
1o npoaykKraM H3aMmeHcHHs. KHcable NIATHOKJIA3H NMOJABEPramwTCs
NEeJUTH3AIMHH, B OTJAHYHE OT KaJHEeBBIX MOJEBLIX I[INATOB, B CephIX,
3eMJIHCTLIX TOHAaX M O4eHb XapaKTepHOil AJaf HHX CePHIHTH3aIHH.
C yBenudeHHeM HoMepa IJlJaTHOKJa3a MOSBJAIOTCS MeJKHe KpH-
CTa/lIMKY  3MKAOTA, XJOpHTa, KapOowaTtoB u ieoautos. [laarno-
Kia3bl ¢ BBLICOKHM CcOJlepKaHHeM aHOPTHUTOBOH COCTABJISIOUIEH
00BIYHO pacnajaloTca Ha XOpOoUo BHAHMYIO aJbOHTORVIO 4acTh W
ANOPTHTOBYIO; TOCJEIHAA, pa3pyllasck, JaerT LEOJHTHI, XJOPHTHI,
3MUA0T, KapOoHaThLl HJIH HX TOHKYI cMech (coccloput). Ciaennl
BLIBCTPUBAHHS, OTCYTCTBHE, 34 pPEAKHMH HCKJIOUEHHSIMH, BOJHH-
CTOr0 MOracaHus, cJAeIbl CHaiiHOCTH, TeM Jyulle BHIMMBE, 4YeM
BHILLE HOMep mjargoknaaza (y annb0HTa W OJNMrOKJa3a oiua Hesa-
MeTha), H, HaKoHell, [IBYOCHAasl KOHOCKOMHYeCKas Qurypa— BOT
MpPU3HAKH, [03BOJIAIOLIHE OTJAHYAThH IJIATHOKIA3bl OT KBapLa.

JlHardocTHKY MHHEpaJOB BHYTPH caMOil MNJIarioK/J1a3oBoil ce-
puy B wWIH(AaX HAYHHAIOT ¢ BblleJeHHs C/ABOMHHKOBAHHLIX KpPH-
CTAJAN0B W ONPEAe]eHHd HX HOMEPOB METOJ0M CHMMETPHYHOTO
noracanus. Ocranplble, Hec/JBOHHHKOBAHHBIE IIJIATHOKAA3bl TIPH-
OJH3UTEIBHO ONPEJEeNATCA M0 MOKA3aTeNo NpefoMJeHus OTHO-
CHTEJbHO KaHaJckoro Ganb3zama. HaGaiogeHMAMH Hajl TOJOCKO#
Bekke ynaercsi pasjleiuTb TOJbKO YHCThle, HEBLIBETpesble 3epHa,
JHILEHHblE [IJIEHOYHOTO [eMeHTa, Ha aJn0HT — KHCJLIT OJIHrOKJa3
(n'ps<<ng), ocHOBHOII oJaHroKaa3 (Mo OTYETJHBOMY JHCIEPCHOH-
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HoMy 3ddekry BeaejCTBHe NPHOJH3HTENbHOrO paBeHCTBA I0Kasa-
TeJiel NpesoMJIeHHSI OCHOBHOTO OJIHTOKJasa H Kadajackoro GaJib-
3aMa) H CpeJHHe — OCHOBHEIE IJIATHOKJA3bl (Ns>ng). Has TouHoii
JIHaTHOCTHKH COCTaBa IMJIaTHOKJIa30B HeOOXOLHMBI oOmpe/esieHus
a0 Ha (eJopOBCKOM CTOJHKEe, Kak 310 pekomengosan B, [, Iy-
toB [1956, 1957 rr.], nu6o (GeicTpee H He MeHee TOYHO) B HMMEPCH-
OHHBIX IKHJKOCTHX — HEMOCPEACTBEHHO B Maude ¢ npeABapu-
TEAbHO CHATHLIM MOKPOBHBIM CTeK/OM, JHOO B PhIXJBIX Npenaparax
nytem uaMepenus N, u Np' B JjoboM cayuafinom cevennn [Ta-
tapckuii B. B., 1965 r.]; cxeMa KoJH4YeCTBEHHOro IOJcYeTa CO-
CTapa MJIarHOKJ/a30B H3J10XKeHa B I 1.

CocraB 00JOMOYHBHIX IIJIATHOKJI230B B IlecuaHHMKax I€PBOHa-
YaJbHO OMNpejeseTcss COCTaBOM MaTePHHCKHX MOpojJ B 0GJacTH
cioca. Huike mnpnBefieHsl HaHOOJee XapakTepHHIE MaTepPHHCKHe
MOPOJLl, cojepiKallue pasjJHYHble BHIAB IJarHOKJIasoB,

Tnarsoxnassl Hexopuste napoas

Annbur ['panuThl, MerMaTHTH, CHHJIHTHI, MeTamopdHye-
CKHe 3e/IeHble CJIaHILbl

Ounurokmnas Kucaple pHOMWTEI, IPAHOLHOPHTHI, 3MHAOT-AM-
hUOOAHTOBLIE METaMOp(HYIECKHE ClaHIbl

Anjlesun AHJIe3HTHl, TPaxXHTH, 0a3albThl, AHOPTO3HTH,
aM(pHOOMHTL, KHAHHT-aH 4] Y3HTOBbIE CJlaHLLbl

JlaGpanop OnuBuHOBHE (a3albThl, NHPOKCEHOBbIE aH/E3H-
Tbl, ra60po, aHOPTO3HThHI, TPaHYJIHTLI

BuroBruT OnnBHHOBHE GasalbThl, raépo

Auoptur OusHBHHOBHIE (a3anbTEl, HOPHTH, TPOKTOJHTHI,

AHOPTO3HTE, POroBOOGMaHKOBble raGipo

Ha nepBbiX 3TanmaX BHIBeTPHBAHHS COCTAB IIJIATHOKIA30B Hau-
OoJiee MOJHO OTpaKaeT COCTAB MaTePHHCKHX NMOPOX; B XoJe CelH-
MeHTalUHH MPOHCXO/UT NOCJEefOBATESbHOE paspylieHHe Njiaruokja-
30B TIOBHIIIEHHOH OCHOBHOCTH M of0efHeHHe COCTABOB /0 OJIHTO-
KJ1a3-aJdb0HTOBOH MM aJbOHTOBOH acCcOLHALHH.

[TepBonHauaJbHBIH COCTAB INecyaHOH MOPOAEI MOMKET HCKa-
KaThes PA3BUTHEM HOBOOGPA30BAHHBIX MOJEBLIX wnaTos. [lepsrie
HX HaxoAku Oblau cpesansl I'. Pose B 1865 r., merajibiHo OnHcalbl
JI. B. IlycrosamsosuimM [1956 r.]. Tocmoacteytomeir ¢opmoii HOBO-
oOpasoBaHuil IMOJEBBIX MINATOB $sBJAETCSH AaJbOHT, (HOpPMHPYIO-
mufics ABYMSI TYTSMH — KaK MPOJYKT MeTacoMaTHYecKoro same-
LIeHUs] NPH AeaHOPTHTH3AUHH IJarHOKJAasoB H B pesyiabTaTe HO-
BOOOpa30BaHWH B BWAE pereHepanuoOHHLIX KAaeMOK ¥ KPHCTalJoB
B IIleMeHTe HJIH MOJOCTHAX.

JleaHopTHTH3ALHS TJIArHOK/JIA30B UIMPOKO NPOABJSETCS B Ma-
TEPHHCKHX BYJKaHOIE€HHBIX NOPOAAX H MOMEeT MPOLoJKATbCA
B HOBOOOpDAa30BAaHHOM OCajKe, a 3aTéM B MOpPOJe HA CTagMH KarTa-
u Meraredesa. HoBooGpasoBaHHble 3epHa CNOCOGHBI COXPaHATH
NepBOHAYAMBHYI0 (OPMY H CTPOeHHE MEePBHYHBIX KPHCTAJJIOB, MO
KOTOPHIM OHH 00pasyioTcs, MPH YacTHYHOM HJIH NOJHOM 3aMelle-
HHH arperaTHHM ajsO0HTOM BMecte ¢ KapGoHATaMH, 3MHAOTOM,
XJOPHTOM H TVIHHHCTHIMH MHHepajaMH. [IpucyTcrBHe HOBeoGpa-
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30BaHHiH B mpeje/ax KOHTypa NEePBHYHOTO 3epHA CKOpeH sBJsercA
NpU3HAKOM TOTO, 4TO MOAOGHBIE 3epHa YHACAEJOBAHBI M3 MarTe-
PHHCKHX TIOPOJ, BbIXOJA HOBOOODa30BaHHHA 3a Npejesbl KOHTYpa —
MPH3HAKOM HoBOOOpas3oBaHHil B caMOM oOcajlke H MOpoOJe.

Bropuuubiif ajbOUT B LeMeHTe ¥ MOJOCTAX XOPOIUIO Y3Haercs
0 Janyatoii (opMe KPHCTAJJIOB H IO OTCYTCTBHIO HAa HHX IPO-
AYKTOB H3MeHeHHs. Takue 3epHa, KaK mNpPaBHJO, YHCTHE, MpO-
3pauHble, MOTYT COAepKaTh BKJKOYEHHS JPYrHX MHHEDaJoB.
Huorna o6pasyior npocThle ABOHHHKH POCTa; HECHBOHHMKOBAHHBIE
Pa3HOCTH TOXOXH HA KBapl, OT KOTOPOTD HX TPHXOAHTCH OfF-
Jnyath npuberass K OOJbIUHM YBeJHUYEHHAM H HaGMI0OAas NOJOCKY
bBexkke u koHOcKonHueckyio GHrypy AByocHoro MuHepana. bBes
TPy/Ja OnpejedloTCs PereHepamHOHHble KAeMKH NMPO3PAYHOrQ allb-
6HTa BOKPYr 3aMyTHEHHbIX OO0JOMKOB IIOJIeBBIX IUMATOB.

B cuay Bropuynoit anbGHTH3aUMH MHOTHE rpayBakKH CKJaajgua-
ThIX oO6JacTeil MOYTH He COAEPIKAT APYIHX IIATHOK/IA30B KpoMme
anbbuTa, OfHAKO 3Ty 0COOEHHOCTb cJaefyeT OGBSACHATL HMEHHO
BTOPHYHBIMH IpoleccaMH, a He COCTaBOM MAaTepHHCKHX MOopox H
BO3/leficTBHeM (DaKTOPOB ceiHMeHTOreHe3a.*

Camlonnl. Bee clofipl OTHOCATCS K CJAOHCTBIM aJIIOMOCHJIHKATaM,
XapaKTepH3YIOIHMCS [JIaCTHHYATBIM OOGJHKOM H COBePIIeHHOH
06asajbHOl cnafiHOCTBIO, OTpaxKaiolled HX CJIOHCTYI0 ATOMHYIO
CTPYKTYpy. MHorooGpasne cJioj onpeneisieTcs BAPHAUHAMH cle-
AYVIOIIHX XapaKTePHCTHK.

1. MsmeHeHHAMH COCTABa KATHOHOB, HaXOJASILIHXCH Mex1y na-
KeTaMH OKTa3IPHYECKO-TeTPa3ApHuecKol ceTku (X), B meHTpe OK-
tasapos (Y) u B mentpe Terpasapos (Z). B obuieit dopmyie caon
XY Z3045 (OH, F), nmapamerp X moxer ObiTh npeacraBien K,
Na, pexe Ca, Ba, Rb, Cs u ap.; Y — Al, Mg, Fe, Li, pexe Mn,
Cr, Ti u np., Z — Si, Al, pexe Fe3+, Ti u ap.

2. INonHoTOM 3anoJHEHHSI OKTas[APHYECKHX NO3HLHH, 4TO NpH-
BOJMT K pasfleJieHHI0 WX Ha TPH TPYMNNbl — AHOKTA3/PHYECKHX Oe-
JBHIX CJIOf, TPYNTbLI MYCKOBMTA, TPHOKTA3APHUYECKHX TEMHBIX CHIOA
TPYNNBE GHOTHTA M TPOMEMKYTOUHHIX JHTHEBHIX CJIOA TPYNNH Je-
MHIO0JHTA.

3. TloBopotoM, maHGO TPAHCASUHAMH 3JeMEHTAPHHIX CJOEB
BIOJb Oceit @ H b, uto maer, B oboszHauenusix JI. C. Pamcpenna,
monutuns 1M, 2M,;, 3T u Hexkoropsie 3k3oTHunble —2M; u 20.
[TonHocthio HeynopsilodeHHOE HAJOXEHHe CJI0eB H CeToK o0osHa-
yaercst kak Moaupuxauus 1Md [Penrresorpadus OCHOBHBIX TH-
nos. .., 1983 r.].

Bease canwas. MyckoBHuT. Kaiuesas pasHOBHIHOCTBb
MHHEepaJoB 3Toil rpynnsl, HanOojiee pacnpocTpaHennas B TpH-
pozne. IIpeo6ianaiouinM IOJHTHNOM siBasieTcss 2M;, omucanbl pas-

* Bo u3fexkaHHe MyTaHHUL MOHATH{I 3aMeuy, 4TO Beck npomecc oGpasosa-
HHA M TpeoGpascBaHMA OCajlKa MHON HasbiBaeTcsl JIHTOTEHE3OM, KOTOPHIH BKJIO-
yaer B cefs cTajHH: celHMeHTOreHe3, auarexes n smurenes. CemmmeHTOreHes —
3TO BHIBETPHBAHHE, TepeHoc, OT/OoMKEeHHe; JHAareHes — 3TO CHHTEHE3 H COOCTBEHHO
IHareHes; snHreHes — 3To Karareseé3s H MerareHes.
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nocru 3T. Ilpu ruaparauuu, cesizannoii ¢ 3ameulenHem K+t Ha
(H30)+, nmepexoauT B THAPOMYCKOBHT, HMEIOLUIHIT MOAH(HKALHH
2M,, IM, 3T, IMd. T1pu 3ameltenun MexcioeBoro K—Na nepexo-
JHT B MOaparoHuT, a okrasapuyeckoro Al—Li—B genumoaur,
—Cr — B dykcut, -Mg nan —Fe?t — B ¢enrur.

B wangax MycKOBHT Jerko pacrno3Haercsi Mo XapakTepHoil
njacTuHuaToi (opme KPHCTANNOB, XOPOIIO BHIAHMOH crnaHHOCTH,
NpAMOMY H CHTOBHAHOMY MOTacaHHi0 H BEICOKOII HHTepdepeHuH-
OHIIOH OKpacKe. B uMMepcHOHHOM npenapaTte BCJEACTBHE BECbMa
COREpUIEHHOH CMAHOCTH JOMHTCA Ha NJAOCKOCTL TPeThero nHHa-
KOHZa H TOrZa WMeeT HH3KYI0 HHTephepeHIlHOHHYI0O OKpacKy Wu
MGsKeT ObITh OWHMOOYHO NMPHHAT 3a KBapl, OT KOTOPOTO, OAHAKO,
JIerko oTaHyaeTcs OoJiee BBHICOKHM CBeTONpeoMJeHHeM H XOpOoLlo
nabJiofaeMoit B JaHHOM ceueHHH [BYOCHOII oOTpHLATeNBHOI KO-
HOCKONHYECKOil (UTypOil.

B necuaHblX nopogax o0/JIOMOUHbIH MYCKOBHT IO pa3Mmepam co-
H3MEPUM ¢ APYTHMH 00JIOMOYHBIMH KOMIIOHEHTAMH HJIH KpyIHee HX
BCJEACTBHE €ro BLICOKHX (DJIOTAIHOHHBEIX CBOMCTB, CBS3aHHLIX
¢ nJaacTHHyatoll dopmoil. Kak npasHJI0, MYCKOBHT B 0OCaJ04HBIX
nopofax B TOH WAW WHOH CTeneHd THAPATHPOBAH, MTO TIPHBOLHT
K NMOHHKEHHIO CBETOMpeJoMJIeHHSI H ABYNpe/joMJeHHs, pa3zdyXxaHHIo
H pacllelJeHH10 NJacTHHOK 10 CHaiHOCTH.

[Tepexoa myckoBuTa B ApyrHe Oe/ble CJIOAbL 3TOH TPYIILI HJIH
rpynny JIHTHeBHIX CJIOJ CONPOBOXKA4€TCA H3MEHeHHeM ONTHue-
cknx cpoiicte. [lepexoJ K JeNUIONHTY CONPOBOXKAAETCSH yMEHbLUIe-
HHeM [oKasaTelsi NpeJOMJeHHs H HeKOTOPLIM BO3pacTaHHeM yrJjia
ONTHYECKHX oceil, nepexox K (YKcHTY — mosiBJeHHeM cJaaboii 3e-
JIeHOil OKpackH, Mepexoi K MarHeanajbHOMY (PeHTHTY — yMeHbllle-
muem 2V, a nepexoax k eaesuctoMmy geHrutry (deppomycko-
BHTY) — BO3pacTanueM mnoxkasatens npenomaenus (ot N, =1,58b
y myckoButa a0 N,,=1,610 y xenesucrox pasHocTeil paga MycKo-
BUT — (eppomyckoBut [Buuuenn A., Bunwenn TI'., 1953 r.; Jlap-
cen E., Bepman T., 1965 r.]). [Tokasartenu npeloM/ieHus faparo-
HHTA W MYCKOBHTA MePeKPHIBAIOTCSH, PA3JIHYHTL MX MOMKHO MO Mo-
polIKoBhIM  peHTreHorpammam. Oranuarte oO0JOMOYHEE Oedble
CJIIOBI OT HOBOOOPA30BAHHBIX THAPOCJION MOXHO TOJNBKO B IILIH-
dax, mpH A0CTATOYHO KPYNHBIX 3epHax H cJaabbIX 3nHreHeTHue-
CKHX H3MeHeHHAX, MO-BHAHMOMY, 10 30HBI TJIyOOKOro KartareHesa.

[lpucyreTBe MycKoBHTA B 06/0MKAax YKa3biBaeT Ha KHCJIbI
COCTaB NOPox B 00JAacCTH pas3MbiBa. MYCKOBHTBI XapaKkTepHbl sl
rpeii3eHoB, MeTacoMaTHYeCcKHX 30H H nerMatHToB. B OosblunHcTBE
KHCJBIX ~ MarMaTHUeCcKHX TOpOJL MYCKOBHT obOpasyeTcs BMecTe
c OHOTHTOM, [03ITOMY HX COBMECTHOE MNPHCYTCTBHE B Tecuanukax
CAYIKHT XOPOIIHM HHIHKATOPOM cOCTaBa MHTAIOLLHX obaacrei.
MyckoBHT — pacnpocTpaHeHHblll MHHepan MeTaMop(HUECKHX 110-
pOJ; TpHYEeM JIIsl HH3KOTEMNEPATYPHBIX 30H XapaKTepHLI CJI0/bl
¢ BBICOKOH (heHTHTOBOH, a JJIs BHICOKOTEMNEPAaTyPHBIX 30H — C I1a-
paroHuToBOil cocrapasiiouteil. Ilaparonut ocofennHo xapaxTtepen
JUIST KPHCTAJVIHYECKHX CJaHIeB, THeHCOB M KBapueBblX xHJA. Be-
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JIble CJII0[bI TPYNILI MYCKOBHTA B LIJH(e MOXKHO cnyTaTh ¢ ¢Joro-
IHTOM, KOTOPHI Takxe MoxeT 6biTh OecuseTHeiM. OHaKo ¢Joro-
THT — TPHOKTA3APHYECKHil H JIErKO OTJHUYaeTCAd OT MYCKOBHTA HA
NMOPOUIKOBLIX PEeHTreHorpaMmax, Ho jaxe B HMMEPCHOHHBIX mpe-
napaTax Ha NJOCKOCTH OasonuHakouaa (UIOrONHT JIETKO OTJIHYHM
no majaomy yray 2V (0—15°).

TeMHble caoau rpynnua 6unotruTa. Buorurt. Tep-
MHH «OHOTHT» SIBAsieTCH OOLIHM [JIS JKeJe3HCTbIX pasHoCTel Te-
TPavAPHUECKHX CJIOJ, PACCMATPHBAEMBIX OOLIYHO B UETBEPHOH CH-
cTeMme, Kpafiiue MHHEPaabl KOTOPO# Pas3iuvaloTcs B NEPBYIO ode-
pelb cOCTAaBOM KaTHOHOB B OKrasapHyeckoil nosuunu (Ye). Clona
otnocates Guaoronur (Ys=Mgs) — Herouur (Ye=MgsAl) — cune-
popuaaur (Ye=FesAl) — aunur (Ys=Fs). CoGergento GuUOTHTOM
Ha3blBAIOT uJieHbl psifa ¢ oTHouwenHeM Mg:Fe<2:1; muHepaas
¢ otHomennem Mg:Fe>2:1 ortnocat K ¢aoronuram. [Ipunannex-
HOCTb K OHOTHTY H oOlllee noJioxeHHe B cucTeMme uioronut — 6uo-
THT MOXKeT ONpeJeJAThCS N0 [M0Ka3aTelio mnpeloMmyeHuss Ny,
H3MepPeHHOMY Ha MJIOCKOCTH Ha30mHHaKOHIa B HMMEDPCHOHHOM Ipe-
napate. TouHoe ompejejeHHe MHHepaJja BO3MOKHO MOcJe oOnpene-
JIeNUsl TMoKaszaTeseil NpeJoMJeHHS B HMMepcHH Ha (eJopPOBCKOM
CTOJIHKE 110 cOOTHOWEeHHIO BeAudHH Nm u Ny—N,,

B wandax GHOTHT Jerko ysHaeTcs mo NPSIMOMY IlOracanuio,
NPHCYTCTBHIO CMNANHOCTH, HHTEHCHBHOIl OKpacke H Pe3KOMYy ILIeo-
XpOH3MY ¢ XapakTepHOil «GHOTHTOBOI» cxeMoli abGcopbuunn Ng=
=~N,,>Np. OT MycKoBHTa KPOMe OKPackH OGHOTHT OTJIHUaeTcs He-
Goabmuym  yrooMm 2V. Iloxoxuii Ha Hero BepMHKYJHT o6Jajxaer
MEHbIIHM CBeTONPEJOMJEHHEM H [ABVIPEJIOMJEHHEM, XJIOPHTH
HMEIOT Topas/lo MeHbliee ABYnpenoMJenue. [IpakTHUeCKH HeOT/H-
UMM B 1Hgax oT 6HOTHTA CTHAbMHOMEJAH, JJIsl JHATHOCTHKH KO-
TOPOro cJjeiyeT NPUMEHSITh PeHTreHOCTPYKTYpHblil auanus. Ilpu
BbIBETPHBAHKYK OHOTHT JIOBOJILHO JIETKO paspyluaercs, [pespa-
mascL B ruipobHoTHT (cMeulaHocnoiinyio @asy GHOTHT—BEPMHKY-
JUT WM GUOTHT—THAPOCJHIOAA), 4TO compoBoxaaeTcsi pasbyxa-
HueM u jedopmanuedl ero MJIACTHHOK, yMeHblLIeHHEM CcBeTonpe-
JoMJeHHs W aBynpejomaenus. [Ipn amarenese BoaMozen nepexol
rHAPOOHOTHTA B TJAaVKOHHT, @ B 0OCTAHOBKe 3NHreHes’a MpH JLJIH-
TEJbHBIX JIHTOCTATHYECKHX HAarpyskax H BO3/1eiCTBHH ITOPOBBHIX
BO/L OH MOKeT Mepexo/HTb B MOHTMOPHJJIOHHT HJH BePMHKYJHT
H ojajiee — B KAOJHHAT, B YCJOBHSX CTpecca npeBpalaercss B ye-
peioBaHie TMAKETOB MYCKOBHTa M XJopHTa JHOO rnperepresaer
nonany aMmopdusaunio, gasas Oypble KOJIOMOP(QHbIe CrYCTKH.
[Mpunsito cyutaTh, 4TO y HHIKHeH TIpaHHIL 30HbLI KaTareHesa J0-
CTHFAETCA NOJANOE pa3pylienHe 00J0MOMHOTO OHOTHTA.

Buotnt mHpoko pacnpocTpated B MarMaTHYeCKHX H MeTamop-
¢uueckux nopoaax. M3 MHTPy3HBHLIX NMOpod OHOTHT NMPHCYTCTBYET
B rpaHHTax, TNerMaTHTax, TPaHOAHOPUTAX, [AHOPHTAX, HODHTAX,
KBaplenuXx H HepeaHHOBLIX cHenutaX. OcobeHHo XapakrepeH A
H3BECTKOBO-1IEJN0UHBIX Nopoa H ra66pounoB. B MeramopdHueckHx
nopoxax o6pasyercss B IIMPOKOM HHTepBaje TeMmmepaTtyp H
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Aasjennii. Peie BcTpevaeTcs B 3((py3HBHHIX MOPOJAAaX pPasJHYHOro
COCTaBa — OT PHOJIHTOB 0 Oa3aabToB. TeMHOOKpalleHHBIE PasHo-
cTH GHOTHTa OoJiee XapaKTePHHl AJs HHTPY3HBHHIX TNOpPOA, CBeT-
Jble — A5 Metamopduueckux nopox H adpdysusos. Ilpocroe cpas-
HeHHe paclpocTpaHeHHOCTH OHOTHTA B MarmMaTHUeCKHX NOpoaax
(3,86 %) u B ocapounnix (menee 0,01 %) [53] yka3wiBaer Ha ero
Manyio yCTOH4YKHBOCTD B 30HE celduMeHTOreHesa. IlpucyrcrHe 6odib-
1oro 4ucjaa 3epeH 06/I0MOYHOrO GHOTHTA B MecuaHHKe SIBJsETCS
CBHAETEJbCTBOM GJIH30CTH HCTOYHHKOB CHOCA HJIM BRJIOTO XHMHUe-
CKOro BhiBeTpHBaHHsA. B nociiefneM ciyuae O MOXKeT pacnpocrpa-
HATbCH BechbMa LIHPOKO MO TJowanH, Kak 3T1o HabJalopaercs, Ha-
npHMep, B HEKOTOPHIX KpacHOUBeTHHIX ToJuax Pycckoit miar-
topMel. DTO JenaeT ero OLHHM H3 HHTepeCHHIX MHHepaJjOB — HH-
AHKaTopoB kJaumara. He HcKIoueHa BO3MOXHOCTb 0GpasoBaHMS
BTOPHUYHOrO OHOTHTAa B NecuaHHKaX, GOraThlXx paccesiHHBIM Ke-
J1e30M.

B xauecTBe npenMyulecTBeHHO 0DJIOMOYHBIX B NeCYaHBIX OCAl-
Kax H nopojax MOryt OhIThb BCTpPeueHbl MarHeTHT, HJAbMEHHT, LHp-
KOH, rpaHart, pPyTHJ, TypMaJiHH, cdeH, MoHauuT, aM¢uOOJIbl, NH-
POKCeHbl, OJIMBHH, CeplNeHTHH, HedeJUH, anaTuT, XPOMHT, KaccHTe-
PHT, rajieHut, canepur. [IpHCYTCTBYIOT OHH OGLIYHO B KauecTBe
aKIeCCOPHEB, OAHAKO TPH OCOOHIX TeOJOTHYeCKHX YCJOBHAX CNo-
COOHBl BEICTYNAaTh B KayecTBe mopofooGpasoBaTesel, (OpMHpYsS
rpynmy Tak HasbBaeMblX AJBIOHKTHBHO-MHHepaJ/bHBIX TeECKOB H
necyaHHKoB.

O6aomounpie 3epHa mnopoA. JHarHOCTHKa O0O6JOMKOB TODPOI
B waupax 3aTpyiHeHa H3-3a HEBO3MOMKHOCTH AJSt GONLUIHHCTBA
H3 HHX HCHOJb30BaTh IpsMble ONTHYeCKHe MeToAsl. (OCHOBHOH
NyTb HX OnpelelIeHHs — 3TO «y3HaBaHHe» [0 PAAY KOCBEHHBIX
MPU3HAKOR, BHITEKAWOUIHX W3 COUETAaHHMA MX 00JMKa B MPOXOASLLEM
cBere (Ge3 aHaJaH3aTOPa, B CKPEHIEHHBIX HHKOJAX, a Takke Ge3s
aHaju3zaTopa B oTpaxKeHHoM cBeTe. [lonwiTaeMcs paccMoTpeTh 3TH
NpPH3HAKH, pacrnojaras o6/IOMOYHbIE KOMIOHEHTHI B NOpAAKE YRe-
JIMUEHHs] TPYAHOCTH ONpejeseHHsi TaK, KakK 9To dejlaeTcs B Npak-
THYecKoii pafGore mnerporpada, korja BO BCeil COBOKYMHOCTH 00-
JIOMKOB CHauaJja OnpelejsiioTcsl H ONHCHIBAIOTCH 3€pHa JIErKo IH-
arHocTHpPyeMble, 3aTeM MeHee OTpejleJHMble H TAK 10 Tex IOP,
IoKa B ULTH(E He OCTAHYTCsA 3epHA, JHATHOCTHKA KOTOPHIX BooOIIe
HEBO3MOXKHA H KOTOpPHE OOGBIYHO pAcCMaTPHBAIOTCH M IMOJACYHTHI-
BAIOTCA KaK «HeOmpelesHMBle H3MeHeHHble OOJOMKH».

O6noMKHM KBAPUHTOB H MHKpPOKBapPUHTOB. bDes
aHaJM3aTopa KaxyTcsl HauboJee YHCTEIMH MO CPaBHEHHIO C IPY-
THMH OOGJOMKAaMH, He CONepPXAIWMH BTOPHYHBIX TPOLYKTOR BHI-
BEeTPHBAHH, YacTO CTOJNb K€ TPO3PAauHBIMH, Kak O06JOMOYHBIH
kBapu. B orsmuHe oT KBapua, MOryT cofepaTb BKJIOYEHHS, XO-
poilo BHAHMBIE HJH eJjle 3aMeTHble, TIPHBOAMALIHE K HEKOTOPOMY
NnoTeMHEeHHIO 3epHa, HHOrfa ¢ TOosBJEHHEM JKeJITOBATOH OKPAacKH,
0coBeHHO MpPOSBJISWOLLEHcS NPH HaJHYHH onaja. B ckpelieHHBIX
HHKOJAX BHIHO pe3KOe€ OTJHYHEe OT co6CcTBEHHO KBapua. HOCJIE,II-
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HHIT MOHOKpPHCTAJJAHYEH, OOGJOMOK MOPOAB NOJHKPHCTAJJIHYEH H
MOMKET HMEeTh PAa3/iHYHy0 BHYTPEHHIOIO CTPYKTYpPY: KOH(POPMHYIO,
CBOﬁCTBEliHle AHHJIbHOMY KBapuy H Ksapumoamﬂomy Iecya-
HHKY, rpaHo0J/lacToBy10, KaK y MeTaMOp(HYECKOTO KBapIHTA, HJIH
TOHKO-MHKPOKPHCTaJJIHUECKYI0  (MHKpPOrpaHob/acToBylo, MHKPO-
KBAapLUHTOBYIO), CBOHCTBEHHYIO NepPeKpHCTaJ/JIH30BAHHLIM IepBHY-
HO-KPEMHHCTBIM OPOMAAM.

HM3oTrponuue KpeMHHcThe oO6aoMKH. Ilpeacras-
JIeHBl O0BLIYHO TaKiKe CBETJBIMH, He3aMYTHCHHLIMH 3epHAMH, NOXO-
JKHMH Ha KBapll, HO co cJjaboii xenToBaToil okpackoit. B ckpe-
UIeHHBIX HHKOJSX JHO0 TOJHOCTBIO H3OTPOMHBLI, JHGO COAEpKAT
(DeHOKPHCTH, PO3ETKH HJH BOJOKHHCTHIE arperaTnl XaJuefoHa, 06-
Jerqapuie HX AHarHocTHKY. YacTo TOJBKO cekyllHe NPOMKHIKH
TOHKOKPHCTa/JIMYECKOrO KBapla MJH XaJlleJloHa CJy:KaT KOCBeH-
HBIM yKasaTeJeM TOro, YTO Mbl AeilCTBHTEeJbHO HMeeM /1eJl0 C KpeM-
HHCTBIMH 00JJOMKaMH.

Yranepoanucrtee Gpranutu. Ilpu OanHOM HUKOJNE 3aMyT-
HeHbl HJIH MOKPHITHL TOYKAMH YIJHCTOTO BELIEeCTBA, NMPHAAKLIHMH
nopoje 6ypyio okpacKy. B cKpelleHHBIX HHKOJSX BH/JHA TOHKOAr-
peraTHas XallUeLoH-OMAJIOBAS MAaccd, HPONHTAHHAN HENPO3PaduHbiM
HAH noaynpospauisiM OB TemHOo-ceporo, noytH 4YepHOro HJAH OY-
pPOro B 3aBHCHMOCTH OT cTeleHH yriepukauun usera. CreneHp H3-
MeHeHHs (TAaHHTOB — MHHepaJbHasi (opMa KBapua H pasMephl
KPHCTAJJIOB — 3aBHCAT OoT KosanyectBa OB u obutero yposHs mpe-
o0pasoBanust TOJLL.

F'muuucTble (GTAaHHTH H KPEeMHHCTHE apruJ-
auTel. TIpH OJHOM HHKOJE BHJAHA 3arpA3HEHHOCThL HeKpHCTal-
JIHYECKHMH MPOAYKTAMH HJH CTPYKTYpPHAas HEOLHOPOAHOCTb 3epeH.
B ckpelleHHBIX HHKOJMAX Ha (oOHEe H30TPONHOH OnamoBoH, XxaJile-
JOH-OMANOBOH HAM MUKPOKDPHCTAAJUYECKOH OCHOBHO# TKaHW XO-
pollo BHAEH THAPOC/IOLHCTO-X/JIOPHTOBbIH MaTtepHal, 4acTo OJH-
HAaKOBO OpPHEHTHPOBaHHLL, cjaanueroro obauka. OGJOMKH MeHee
«XKecTKHe», 4YeM KBapleBble, H HepPeAKO BHIIOJHAIT POJL KOH-
(hopMHOro 3aNOJHATENS.

OGNOMKH THHHHCTBIX TNOpPOA AaprHJAJHTOB H
bunauros. Bcerza saMyTHeHH H OKpalleHbl B JKeJTOBATHI,
OypoBaTHIl HJH 3ejeHBII 1BeT. B CKpelleHHbIX HHKOJAX BHIHBI
JABYNpeIOMJAIOLIHe B JKEATHIX TOHAX YeMYHKH T[JIHHHCTBIX MHHe-
paoB, UacTO OpHEHTHPOBaHHBle. MoxKeT NMPHCYTCTBOBATL H30TPOI-
Has TJMHECTasi Macca, KOJAHYeCTBO KOTOPO#l CTAHOBHTCH BCE
MeHbllle Mo Mepe npeobpa3oBaHHA NOPOJA: B H3IMEHEHHBIX aprHi-
JHTaX H UVIHTax BCSA Macca YewyiiuyaTads H 4acTo OPHEHTHPO-
BaHHasa Mo ciaaHueBatocTH. [IpHHAAIEKHOCTL TOrO HJIH HHOTO 06-
JIOMKa K TJIHHHCTHIM nopofaM GoJiee BeposiTha, ecjiH OOHapyKH-
BaeTcsi MPHUMECh OGJOMOUHBEIX 3epeH aJleBPHTOBOH HJH KBaplepoi
pasmeprocTH. O6GIOMKH TJIHHHCTHIX NOpoJi GLIBAIOT claBJieHbl, H30-
PHYTHl HJH pa3apodbjeHsl 0ojiee TBepABIMH 3epHAMH M B XoJAe Ka-
Tarefesa MOTYT ObITh NMOJHOCTHIO YHHUTOMXKEHBI M CMellaHbl C TJIH-
HHCTHIM BelllecTBOM IeMeHTa. Ha rsuHHCTHE OGJOMKH NOXOXH
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neJHTH3HPOBaHHbIE H CEPHLHTH3HpPOBaHHbIE noJesble mmnathl. [lo-
c/lefHue ellle MOryT ObITh OfpejeJieHbl, ecii OT HHX COXpaHAeTcH
o6uiHit (OH, MPOSIBASIOIIHACA B HEKOTOPOM 3aTeMHEHHH HJIH MpO-
cBeT/eHHH OOLlell NeJHTH3HPOBAHHOH Macchl Kak OTpaxKeHHe I10-
racaHus W MpocBeT/ieHHs MOHOKpHcTadaa. [1pu Gosiee cHabHOM H3-
MeHeHHH npeoGpasoBaHHble [OJeBble IINATH HEBO3MOMKHO OTJH-
YHTBL OT OGJOMKOB IVIHHHCTHIX MOPOJ, KAKOBBIMH OHH, COOCTBEHHO,
H SIBJSIOTCA eCJIH He 110 NMPOHCXOXAEHHIO, TO 110 COCTABY.

O0NOMKY 3epHHCTHX nopod OOIOMKH aneBpOAHTOB
H TecYaHHKOB XOpOLIO Y3HAIOTCs [0 aJeBPHTOBLIM H NCaAMMHTO-
BbIM CTPYKTypaM, 3aMeTHLIM [DH OJHOM HHKOJE, H 0coOeHHO
B CKpelleHHbIX HHKO0JAX. OHH MOryT OBITb He TOJIBKO AHATHOCTH-
poBaHbLl, HO M ONHCAHB MO TOH Ke CXeMe, UTO W BMellawollas HX
necuaHas Iopoja.

O6nomMku kapboHaTHbX mopoa TpyAHOCTH BO3HH-
KaioT He CTOJBKO NpH JAHAarHOCTHKe KapOOHATHHIX MHHEpaJoB, KO-
TOphIEe JIEFKO Y3HAlOTCS [0 XapaKTePHEIM MepJaaMyTPOBLIM IIBETAM
HHTeppepeHlHOHHOH OKPACKH, CKOJIbKO NPH OT/eJIeHHH KapOoHaT-
HBIX 00JIOMKOB OT KapOOHaTHOro BellecTBa ueMeHTa. Yalle Bcero
KapOoHaTHEle OOGJIOMKH OKDYXeHbl TOHKOH TMJIEHOYKOH MHKpozep-
HHCTOTO H NOTOMY §o0Jiee TeMHOro KapGoHATHOTO BelllecTBa, BHIH-
MOTO NpPH OJHOM HHKOJI€, NMOJIYUaloUlerocss oT pacTBOpeHus Kapoo-
HaToB BOJH3H NMOBepXHOCTH 3epHa. KafiMa oT pacTBOpeHHsi MOxeT
MoAuepPKHBATLCS — HEPACTBOPHMBIMH  MPOAYKTAMH — KeJe3HCThIM
HJH  TVIHHHCTBIM  BeUlecTBOM, Co0OOLIAIIHM el  COOTBETCTBEHHO
Oypulil HaH cepblii uBer. KpHcraaibl HJIH MHKPO3EeDHHCTHIE yda-
CTKH IeMeHTa JHUIeHb mnogo6Hol KaiiMbl. BeulectBo BHyTpu 00-
JOMKa, OFPaHHYeHHOro KaiMoii, MOXeT OblTb MHKDO3E€DHUCTBIM,
TOria OHO CTAHOBHTCS OoJiee TeMHBIM [axe NMpH OTCYTCTBHH IPH-
Meceil H He MNPOSIBJAET XapaKTepHOH Mg KapOoHATOB InceBjoal-
copOUHH HM3-3a Pa3HOBPEMEHHOTO MOracaHus KPHCTAJJIOB NpH Bpa-
IEHHH CTOJIHKA MHKPOCKOMA.

OGNOMKH KpHCTaaJHYyecKHX nopoa OOIOMKH Mmar-
MAaTHYECKOr0 H MeTaMOp(duuecKoro NPOHCXOMKIEHHS JIerKo Yy3Ha-
OTCH B CKPellleHHBIX HHKOJAAX N0 XapaKTepPHLIM MHUHepaJbHBIM ac-
coupaiuaM 1 cTpykrypam. IlocKonbKy B KaXJ1oM 3epHe necuaHoi
Pa3MepHOCTH MOMKHO BHAETb TOJLKO OUeHb HeDOoJbIIYIo 4acTh KpH-
CTa/IJIHYeCKOi TOpPOJAbl, MOMXKHO HCINOJb30BaTh TaK Ha3biBaeMbll
MeTO/ CJI0XKeHHs 06JOMKOB (pHc. 7), NPH KOTOPOM OOJOMKH BBHI-
GupaloTcs H3 OIHOrO, HO OOLIYHO H3 CepHH ULTH(OB, 3apPHCOBLIRA-
I0TCSl M TPYNOHPYIOTCHA MO THNAM MOPOJ], YTO HO3BOJSIET COCTaBHTH
BechbMad [OJIHOE NpejcTaB/ieHHe 06 OCOOEHHOCTSIX KPHCTANIHUECKHX
mopoji B 00JacTsx cHoca,

O6nomMkun sdpdysususx nopoa Haubonee TpyaHb
N5t IHaTHOCTHKH, OCOOEHHO ecJiH COdepXaT MHOTO CTeKk/Ja H 3a-
MelleHbl BTOPHYHBIMH MPOAYKTAMH H3MeHeHHsl, OYeHb Xapakrep-
HBIMH A4S HHX. [IpH HX BBIIeJeHHH H ONHCAHWH CYLIECTBYIOT /BE
TPYAHOCTH: YCTAHOBJEHHME HX COCTABA M ONpeAeseNHe HX NpOoHC-
X0 IeHHA (ABAAIOTCA JIH OHH COOCTBEHHO OCaJ0vHbIMH KOMIOHEH-
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TaMH, T. €. NPOJYKTaMH paspylieHus OoJiee JPeBHHX IIOPOJ, HJIH
NHPOKIACTHKOH — NMPOAYKTAMH BYJKaHH3Ma,  OJHOBPEMEHHOTO
¢ 0Ca/IKOHAKOIJIeHHeM ).

Hocratouno xopowo AHATHOCTHPYIOTCH 3(dViuBHble 00J0MKH,
€CJIH OHH coAep:KaT nop@HpPoBble BKpalVIEHHHKH OOBIMHO YAJH-
HEHHON, mnpu3MaTHUYecKoil (OpMBI  HJH JefCThl MJAarHoK/J1a30B
B BHJE Y3KHX, cia00oABYNpPeJOMJISIOUHX KPHCTANJIHKOB, OMeLleH-
IBLIX B OCHOBHYIO CTEKJOBATYIK Maccy. BKpanjieHHHUKH H JeHCTH
o0LIuNO MeHee HW3MeHeHHLIE, ueM OCHOBHAs Macca, 3aMelleHHas,
KaK [paBH/J0, BTOPHYHEIMH MHHepaJaMH H HEKpPHCTa JIHYeCKHMH
NPOAYKTaMH, MOTYT OBITh BHAHEI 0e3 aiaauszatopa, Ho Oojee OT-
YeTJHBbBl B CKpPelUleHHHX HHKOAsAX. [IpH OTCYTCTBHH BHAHMBIX
BKPamJIeHHHKOB, CBA3aHHOM JHOO ¢ NMepBHYHOH CTeKJ0BaTOH NpH-
poaoil 00JOMKOB, JH0OO CO BTOPHYHBIMH H3MEHEHHSIMH, 3epHa HaH-
Oosiee TPyAHO onpexeasiiorcs. Yallle Bcero BCTpeualoTes Cleaylo-
ue 3pysHBHble 00JOMKH.

O6aoMkH KHCabIX 3¢()Y3HBOB BeTpeyarTes B BHIe adbOHTO(H-
poB, MHKpodeabznToB HJAH (eab3ntoB. O6n10MKH anbOHTOQHPOB

Puc. 7. PekoHcTpyKUHs HCXOAHBIX NOPOA MeTOAOM caoxenns o6JoMKos (no
B. JI. Ulyrosy [6]).
a— rpauur; 6 — FPaHOAHOPHT, @ — KBapUeBLIl AHOPHT, 2 — AHOPHT,
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(kBapueBbix mopHpoB, KepaTOPHPOB, AALUTOB) COAEpHKAT BKpar-
JeHHHKH aJab0HTa, KBapia, 4ellyfiKH C/JAI0Apl H XJOpPHTa, 3aKill0-
YeHHHe B HepaCKPHCTAJJIH30BAHHYIO, yacTo OYpPYyIo OxeJe3HeHHYIO
OCHOBHYI0 TKaHb. Moryr BcTpeuaTbcss KpPYNHBIE HAHOMOpP(HLIE
KPHCTaJBl aab0HTa Ha (oHe OCHOBHOH MacChl H3 TOHKHX XJIOPHT-
aabOuT-KBapuepblX arperatoB. B MHKpodesb3HTaX (MHKPOJHTO-
¢eb3HTax) yMeHbIIAIOTCA pasMepbl BKPamJeHHHKOB H YBeJHUYH-
BAeTC KOJMUECTBO CTEKJOBATOr0 CKPBITOKPHCTAJMNMHuecKoro 6a-
3uca;  (enp3uTHl — CKPHITOKPHCTANINYECKHe, H30TponHble Jubo
obHapyxKuBaT caalyl TouedHO-arperaTHyio mnogaspusauuio. OG-
JOMKH (pesib3HTOB H MHKpPOGe/lb3HTOB MOTyT ObITb YHCTHIMH, Oec-
IBETHEIMH, HJIH H3MEHEHHBIMH B pa3Hoii creneHH. HauGosee uame-
HeHHble 006/1analT OypeIM HJIH KODHYHEBATO-OYPHIM IIBETOM H
BTOPDHUHEIMH MHHEPaJaMH — CepHIIHTOM, XJOPHTOM, KBaplleM, XO-
pOIIO TPOSIBJASIIOUIHMHCS B CKPELLeHHBIX HHKOJAX.

O6moMKH OCHOBHBIX 3(Qdy3HBOB 00BeAHHAIOT (HparMeHTH MOp-
(HpuTOB, CHHJMTOB, NHa6a30B, a TakxkKe TPyJAHOONpeaejguMhe 06-
JOMKH TOpOJ, CJOXeHHble XJIOPHTOM, KajdbLHTOM, 3MHAOTOM H

5i0,, %

Kucnsie nopodst

40 o

1 1 1 ] IE | | | )
148 140 192 154 146 1,58 160 162 164 n

Puc. 8. Tlokasaresnii NMPeJOMJIEHHS BYJIKAHHYECKOrO CTEKJd pPa3HOi OCHOBHOCTH
([Huber N., Rinehart C., 1966 r.] ¢ aonoaucHusnmm).
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BTOPHUHBLIM ajib0uTOM. OOGJOMKH NOP(HHPHTOB y3HAIOTCA MO BKpan-
JeHHHKaM WJH JieficTaM [JarHoK/Ja3oB, pexe TeMHOUBETHHIX
MHHEpaJoB, 3aK/JI0UeHHBIM B OCHOBHYIO, B TOH HJIM HHOH CTeneHH
nepepaboTaHHyI0 TKaHb. B cnunurtax BKpanjeHHHKH CJOMKeHBl HC-
KJIIOUHTEJNbHO anbOHTOM, OCHOBHAs Macca MOXKeT OBITh H30TpPOMN-
HOI! caoH3MeHeHHOH, HO yalle OHAa XJOPHTH3HpOBaHa, KapOoHAa-
TH3HPOBaHa MJH 3nnAoTH3upoBaHa. OO6JoOMKH AHA0a30B JHArHO-
CTHPYIOTCS 1O MOJHOKPHCTAJIHYeCKOH (AHaba3oBOi) cTpyKType.

HanGospmue TpyAHOCTH BO3HHKAIOT NPH IHArHOCTHKE 00J0M-
KOB, He COJEepxKallHX BKPANJeHHHKOB H Ka)XyHMIHXCH H30TPOMHBIMH.
B cayvae, ecan OHH JIHLIEHBI NPOAYKTOB H3MEHEHHS, a4 3TO MOXKET
ObITh XOpOLIO BHAHO NPH OAHOM HHKOJIE, OHH MOTYT NpeACTaBJATD
coboil ByJKaHHYecKoe CTEKJO, COCTdB KOTOPOTO JIErko ompejess-
eTcs M0 nokasartenio npejaomaenss (puc. 8). B H3MeHneHHBIX 3ep-
HaX TNpHHALNERHOCTh HX K 3ddy3uBaM MOMKET YCTaHaBJIHBATLCA
nyteM HabJ10jeHHS TOCTElEeHHEIX MepeXoJoB oT 00JOMKOB ¢ Jei-
CTaMH M MHKPOJHTAMH K H30TPONHBIM 3epHaMm 0e3 BKpamJeHHH-
KOB, MPHOJH3HTEJNbHBIH COCTaB Omnpejensercsl N0 BTOPHYHBIM HPO-
AyKTaM: ueM OoJibllle B HHX XJOPHTA, KapOOHATOB, 3MHA0TA H 4YeM
CHJIbHee MpOsiBJieH TEeMHO-3eJleHblil HJIH TpfA3HO-3eJIeHblH IIBeT, TeM
BbIIIE HX OCHOBHOCTL; OOJOMKH YJbTPAOCHOBHBIX IOPOJ COACPHAT
ye BTQPHUHBIE TaJbK H CepHeHTHH.

ITocne ycraHoB/ieHHS NPHPOALI 00JOMKOB, COJAepIKAalLIUX B TOH
HJIH HHOH Mepe MpPOABJeHHBIE JHATHOCTHYECKHE MpPH3HAKH, Ha
nJolaiH LLIJIHCI)B. WJIH B HMMEpPCHOHHOM mpenapaTte Moxer OC-
TAThCs KaKoe-TO KOJIHYECTBO 3epeH HEesiCHOrO IIPOHCXOMS/IeHHA.
Jlast BX AHArHOCTHKH MOXHO BOCHOJB30BATBCH METOJOM KOppes-
WU KoNHyecTBA OOJIOMKOB C HEKOTOPLIMH NETPOreHHBIMH 3JeMeH-

b
(re** Mg)/K
§ - ]
a
5 - /7 °
Nazﬂ,o/o B *;/
5 ; i S e
o,
4 ¢ Jr e
o
2 of
Z2 4 il
1 1
10 20 30 40 3503epwa% 20 30 40 50 obnoMku
nopod, Yo
Puc. 9. [IBa cayuas KOCBeHHOTO ONpeje]eHisi cOCTaBa H3MEHEHHLIX 06J0MOY-

HBIX 3€pEH.

G — yBeJHYEHHe KoauyecTBa ©OGAOMKOB mnopoja (/) conpopospaaercsa yBseanuyenuwesm Na, TOT

®e 3bdekt nonywaerca mpH VBENHYEHHH KOJMHYECTBA HEH3MeHEHHOro aabbuta (2) — M3Me-

HeHHBIC 3€pHA TPAKTYIOTCH KaK H3MeHeHHLl aaLOHT; 6 — yBeAHUCHHE KOAMYCCTBA OGAOM-

KOB CONpOBOXJaeTcs yBeaHueHHeM oTHowenus (Fe** +Mg)/K — uamenenfble 3¢pHa Tpak-
Tylores Kax oGaoMkl sddysusos (no B. M. Mypasseny) [6],
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Tamu (puc. 9). OTuactn pewas 3ty npodaemy, TeM He MeHee IPH
netporpauYeckoM  OMHCAHHH 44CcTO NPHXOAMTCH BbIAENATL H
BKJIIOY4Th B MOJACYET KAKOEe-TO KOJHYECTBO HEOMpPejleJHMBLIX H3Me-
HEeHHLIX 3epeH. DTH HeJHarHoCTHpyeMble 3epHa MOTYT OLITh CTeK-
JoBaToiMi 3 Py3HBHLIMH 00JOMKaMH, pparMeHTaMH MNeJHTH3HPO-
BAHHLIX MOJIEBLIX IINATOB, TEJHTOMOPQHBIX TAHHHCTEIX [OPOJL,
KOJITIOMOP(HLIMH HEeKPHCTA/IJIHUECKHMH CTYCTKaMH, a TaKie H3Me-
HEeHHLIMH 3epHaMu OHOTHTA, aM(uOOJIOB, MHPOKCEHOB, IMayKOHHTA
H JIDYTHX MHIEpaJoB.

[J1aBHBIM NPH3HAKOM OTJIMYHS [EPEOT/IOKEeHHbIX O0O0JOMOYHBIX
KOMIIOHEHTOB OT MHPOKJACTHKH fABJsercs o0pasoBaHHas HMH
CTPYKTypa. YKasbiBaeMble 4acTo 0COOEHHOCTH MeNJOBBIX YaCTHIL —
cle/lbl 3aKaJKH, Oypble KaeMKd no nepudepuH HIAH BKJIOYEHHA
HeoJHTOB — yAaercss HaO/MI0aTh TOJLKO B MOJOABLIX, MaJoH3Me-
HeHHBIX Ty(aX. Bo/bIHHCTBO wacTHI JIHILEHO CJel0B 3aKalJlKH,
H OCHOBHLIM KPHTepHeM SfBJIAETCs XapakTep COPTHPOBKH H CJIe/bl
OKaThiBaHHs 06J0MKoB. UeMm BHIle COPTUPOBKA [0 pasMepy H ueM
Jyudllle OKpYIVIeHBl YacTHILI, TeM GOJblle BepOATHOCTh TOrO, UTO
nopojia cJjoeHa coOCTBEHHO OOJOMOUHBIMH 4acTHLAMH — TPOAYK-
TaMH pasmbiBa Gosee JPeBHHX mMopoJA. JlHArHOCTHYECKHMH MHpPH-
3HAKaMH SABJISIOTCH TaK»Ke KOJHYeCTBO HOBOOOPA30BAHHIT H CTe-
neHb COXPAHHOCTH NEePBHYHBIX CTPYKTYP, O ueM MOAPOOHO TOBO-
pHTCH B MOCJAeAYIOIULHX IJ1aBax.

OGJ0MKH TOPOZA pasHoOro cocrasa 00/1aaloT Pas/HYHON YCTOIl-
UMBOCTBLIO K (PakropaM MeXaHHYeckOro nepeHoca H XHMHUECKOTO
BoafefcTBus. To creneHH YCTOAYHBOCTH B 30He CeJHMeHTOreHesa
00/JIOMKH, 1O-BHAHUMOMY, MOTYT ObiTb BHICTPOEHBl B CJIe/lyOLIH
pAR: rauHucTHe — 3¢hGhy3uBHBE — necuanble — KapODoOHaTHble —
KPHCTaJIJIHYECKHX TOPOJA — KpeMHHCTbie — KBapiHToBuie. O6/J10MKH,
CTOALHe B Hauaje Ppsijid, MOTYT ObIThb BCTPeueHbl TOJBLKO BOJH3H
oOJnacTeil pasMmbiBa, a cTOsILHE B KOillle MOTYT NePEHOCHThCH lia
GoJblIME PACCTOSHHSA W ACCOLHHPOBATH € OOJOMOYHBIM KBaplleM
B KBapueBbIX neckax. [lo cremenn YCTOHYHBOCTH NPH 30HreHese
Taxkxe MOKeT OblTh HaMeuyeH psi u3 06JIOMKOB, HECKOJIbKO OTJIHY-
HbIii 0T 1IePBOro: IVIHHHCTHe — KapboHaTHele — 3¢ ysupHble —
necyanble — KPHCTAMIHYECKHX MOPOJ — KPeMHHCThle — KBapUHTOB,
ITepBble (rauuHCTHIe W KapOoHaTHble) OOGJOMKH MOrYT GHITB pas-
PYLUICHEI B 30HE YMepeHHOro KarareHesa, caenywoline (3apdysus-
Hbie, Tecuanible W 0O6NOMKH KPHCTAJIHYECKHX TOPOA) paspyuia-
IoTCs NpH riayOOKOM KaTareHese, KpeMHHCTble M KBapuutel obpa-
3YIOTCsl NPH MeTareiese H 3eJeHOcJaHIeBOM MeTaMopgHu3Me.




I

I'JIABA

MOPOJIOOBPA3YIOUIHE CYULECTBEHHO
AYTUTEHHbBIE MUHEPAJIbI

Boabuimierso MHHepassoB, BKJAWOUEHHBIX B JaHHYIO TPYMIY, MO-
ryT OblThb OOJIOMOYHBLIMH, HO CYIIIECTBOBAHHE HX B KaueCTBE HOBO-
oGpasoBanuil sBjasiercst fosiee XapaKTepHbIM, a HEKOTOpPHle TNpak-
THYECKH BCEr/la yCTAHABJHBAIOTCH TOJLKO KakK HOBOOOpasoBaHHBIE
koMnoHenTol. He crpeMmsich pasduparb Bce NPH3HAKH NPHBOAHMBIX
MHHEPAaJIOB H JaBaTh HX CHCTEMATHKY, OTChlIas 4yHTATeNs K COOT-
BETCTBYIOIHM CNPaBOYHHKAM H pykKosoacTBaM V. Jlupa u 1p.
[1966 r.], E. Jlapcena u I'. Bepmana [1965 r.], B. E. Tperepa
[1968 r.], A. Bunueana u I'. Bunueana [1953 r.], T. U. Teogopo-
Biuua [1958 r.], B. B. Tarapckoro [CnpaBouHOoe pYKOBOJICTRO...,
1958 r.], B. H. Muxeesa [1954 r], B. B. 3saruua [1966 r.],
Y. Bparra u I'. Knapunr6yana [1967 r.], B. I1. Usaunosoii [1974 r.],
B. A. ®pank-Kamenenkoro u jap. [PentreHorpadus OCHOBHBIX TH-
nos..., 1983 r], orpannuumcs ykasaHWeM Ha BaHefilliHe auarto-
CTHYECKHEe CBOICTBA MHHepaJOB, B MepBYIO ouepelb HabJiopacMmble
B nuHdax, a Takke creuHHYecKHe NPH3HAKH, npHoOperaemble
HMH B COOCTBEHHO NecyaHbIX MOPOJAX,

AyTurennas mpHpoaa MHHepaJa MoMKeT OblTh yCTaHOBJeHa IO
OIHOMY, HO ualle MO HECKOJbKHM TNPH3HAKaM, K KOTOPBIM OTHO-
cares: 1) wanoMopdH3M — CyllecTBOBAHHE COBEpIIEHHBIX KPHCTAJ-
JHUECKUX OrpadHyenuil 3epeH, IHIEeHHbBIX CleloB MeXaHuuecKoi
06paloTKH; 2) HenpaBHJAbHbIE KpPHCTaJJIHUECKHe OuYepTaHHs 3e-
pei, HO NOMYHHEHHBIE B 3TOM CJydae KOHTYPaM PacloJOXKeHHBIX
psigoM ¥ 00pa3oBaHHBIX paHee KPHCTaJ/IOB HJIH 00JIOMKOB; 3) pas-
EHTHE B YY4acTKaX HenpaBHJbHBIX OYepTAHHH MOHO- HJIH NOJHKPH-
CTAJIHUYeCKHX BBIJIEJEHHH CKPLITOKPHCTAJNJIHYECKON HJIH amopdHOoi
Macchl; 4) BBICTHJIaHHe HJH BHIMOJHEHHE TOpP, KaBePH H TPEIIHH;
5) mpHCYTCTBHE B BHAE HHKPYCTHPYIOIIHX, KPYCTHQHKAILHOHHBIX
HIH pereHepalHOHHBIX KaeMOK; 6) 3amellleHHe 00JOMOYHBIX 3epeH
BEIIeCTBOM, HMCIOUIHM OTYETJHBYIO CBA3b C IlEMeHTOM; 7) mnepe-
MeXaeMOCTb ¢ APYIHMH MHHEpaJlaMH, ayTHTeHHas MpHPoOLa KOTO-
PHIX YCTAaHaBJHMBAETCS NOCTATOMHO onpefenenno; 8) xapakrepmnas
dopMa KpHCTANIHUECKHX arperaTos, CBHETeJLCTByOMAas o6 obpa-
30BAHHI HX 1O OpPraHHuYeckHM ocTaTkaM; 9) A1 BTOPHUHBIX MHHe-
pajoB XapakTepHH «YHCTbIe», NMpo3pauHble 3epHa 0e3 cJel0B BbI-
BeTPHBAHHUS HJIH PACTBOpPeHHA, HO 4acTO CO/epiKalllHe BKJIOUEeHHH,
3axBayeHHbIe B MPOIECCe PocTa.
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TABJIN
3oHbl BTOPHYHOrO NpeolpasoBaHHs W HX OCHOBHbIE

Cocrae M cTpykTypa obaoMouHofi uacTh
3ona, nopsoHa
Monnoeltﬁ::g::;baue TIONMMUKTOBLIE NeCYaHHKH
Iunarenesa Menurusanus u cepuuuTH- | [leaHTH3ANHA H CePHUMTH3A-
3auus NOJeBBIX WINAToB, IHS MOJEBHIX [UNATOB,
ofpa3oBaHHe KOHKDenuH amoppusanna  OGJOMKOB
nopos, o6pasoBaHHe KOH-
Kpelu#
Hauansnoro Kap6onatuaauus uemenra. | Mexaunueckas Aedopma-
KaTarenesa Kopponuposanue  o6ao- uust  obnomkoB, KapGo-
MOYHLIX 3€epeH HATH3aUHsl H KOPPOIH-
poBanHe 3epeH
Ymepennoro KapGonaruaauus uementa. | O6pasoBaHHe  HeKpHCTaq-
KaTarenesa CepHUHTH3AUHA MONEBbIX JIHYECKHX MPOAYKTOB H3-
mmaros. Kopponuposanue MeHeHHH, YCHJIHBAIO-
06JIOMKOB. Havannnoe mascs  CepHIlMTH3aLHA,
pacTBOpPeHHe H perexepa- XJOPHTH3ALHA, KapGo-
IHA KBapua HATH3AIMS 06IOMKOB
H LleMeHTa
Tny6okoro Ycunennas cepHuHTH3auus | XJOPHTH3AUHA H COCCIOPH-
KaTaresesa noneBbIX ImaToB. Pere- TH3auHsa o6momkos. Pac-
nepauus Ksapua. OGpa- naj CpeAHHX — OCHOBHBIX
30BaHHe KOH(BOPMHBIX naarnokaazos.  Iloseae-
CTPYKTYP HHe BTOPHYHOrO anbGHTa
M «TIpHnas» AYTHTEHHOTO
KBapua Ha  06GJ0MKaXx,
Icammutopas CTPYK-
TYpa
Hauanbnoro [TosBaenwe  wunoBHAHBIX | Pacnaj ncaMMHTOBOMH CTPYK-
MeTarenesa H MHKPOCTHJIOJIHTOBBIX TYPHl H3-3a pa3apylueHHa
cTpykTyp. YacTHunoe He- BCeX OGNOMKOB, KpOMe
Yye3sHoBeHHE perenepa- KBapia, KpeMmueil 1 menou-
UHOHHBIX KaeMOK HBIX MOJIEBBIX WINAaTOB
I'nyGokoro Paspymesne  oGnomounbix | Paspymenne Bcex oGnoM-
MeTarenesa nonesux mmnaros. Pasem- KoB Kpome ksapua. Ilo-
THE BTOPHYHOrO aJbOMTa. ABJEHHE  TPaHO-jenHIo-
Coxpanenne peJHKTOB pe- GnacToBHIX CTPYKTYp MO
TeHepalHOHHRIX KaeMOK UeMeHTY H 06J10MOYHOIT ya-
CTH




A 7

NPH3HAKH, OTPaKeHHbIE B NecHaHbix mopopax u OB

Orpaxa-
TenbHasa
Howmep
enocob- | o rovnnTa
TAHEMCTHA ueMent OB u Tunw yraeft HOCTE paccesii-
BHTDHHHTA Roro OB
yraeit,
OGpasoBanne auokTasapuue- | Topd
CKOTo MOHTMOPHJIJIOHHTA,
CMeKTHTOB, TNpOSIBJeHHe Talb-
MHPOJIHTHYECKOH THAPOCIOAN-
3aUuH
0,256 —|—=1,620—
CymectBoBanue BceX IMHHHCTHX | Bypmit yroan B
MHHEpPAJIOB, B TOM YHCJIE MOHT-
MOPHJIJIOHHTa H JPYTHX CMeK-
THTOB
0,53 —|—1,716—
CyuiecTBOBaHHe BCEX TVIHHHCTBIX JAuHHOMIAMER-
MHHEpaJoB, TeH/eHIlHs K obpa- uble J1
30BAHHIO CMEILaHOC O HEIX = 0,85 —|—1,760—
thas & | TasoBbie  3up-
B sele T 1 K
Z 1,20 —|—1,850—
=
Hauano paspywenus KaoiuHHTa | = | KokcoBsle H OCTa-
H cMelaHocnolubIX a3 ¢ of- | £ TOUHO-CIIeKAal0-
PasoBaHHeM CJIOJ H XAOPHTOB | 5 muecs K 1 OC
2,00=;
dopmHpOBaHHe YCTOHYHBOMN acco- Tomue T
WHANHH  THAPOCTION — XJ0- 2,50 —
puT. Packpucraannsauus riu- A
HHCTOrO BemecTsa. Coxpane- | [107yaHTPaUHTE
HHe KaOJHHHTA H CMeIaHo- 2,60 —
caofiHbIX a3 B BH/E PeJHKTOB Antpaunii A
3,00 ————

OGpasoBanne MHKposenuaoGaa-
CTOBBLIX CTPYKTYP THApOC/IOAa-
MH ¥ XJODHTaMH

[NosBnenne JgenunoGiacToB My-
CKOBHTA, BTOPHYHOro anb0HTa
H KBapua Ha (hoHe MHKpOJe-
NMHA06JACTOBEIX CTPYKTYP

I'pacpuTH3HPOBAHHOE Be-
1lecTBO
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Coctar u cTpykTypa oGnoMouHolt yacTH

3ona, nopg3oHa

MoHoMuHEpaNbHble TIeCHAHHKH [TONBEMHKTOBHE MeCHaNHKH

3enenocnanuesoro | Passurue rpanoGiacToBblX | (POpMHpPOBAHHE — KOMILIEK-

metamopduama CTPYKTYP B KBapue. Pas- COB MeTaMophHUYeCKHX
BHTHE CJIOJBI H XJOpHTa MHHEpajoB — KBapua,
3a CYyeT LEeMEeHTa H noJie- CJIIOJIbI, XJOpPHTA, 3MHAO-
BhIX IINATOB Ta, A4KTHHOJIHTA, aJjb0OH-

ta. PaasnarHe rpano-se-
nuAoGaacToBbiX  CTPYK-
TYP

Ayrturennble MHHepasabl (OPMHpPYIOTCS Ha BCex cTajusx cy-
IIeCTBOBAHHS Ocajlka H IOPOJAbI — OT CEIAHMEHTAUHH MO Merare:
Hesa. Haspanua craauii nocTceHMeHTAUHOHHBIX NpEeBpalleHHi,
npuHsitoie B padore, H HX 00001ieHHas XapakTepHCTHKA, OCHOBaH-
Has Ha merporpaduu B maHpax U HEKOTOPOM PEeHTreHOCTPYKTYp-
HOM KOHTpOJIe HaJ COCTABOM TJIHHHCTBIX MHHEpPaJoB, NPHBe/eHbl
B TabJ. 7.

§ 1. HECHIIHKATHBIE MHHEPAJIbI

Cyabduabt keneza. [Tupurt. Ky6nueckuii muuepal, okpacka
CBETJIO-TaTYHHO-3Ke/Tasl, B IIHde Hempospayed, B OTPAYKEHHOM
cBeTe MMeeT XKeJTYI OKpPacKy M MeTaJuIHuecKHil OJeckK.

[Tupur ocapounwlx nopox OoJee XapakTepeH AJs TVIMHHCTHIX H
KapOoHaTHBIX OTJOMKEHHH, 4eM JJf MecyaHbIX, OAHAKO B MeCYaHbIX
OTVIOXKEHHAX TaKiKe BCTpeuaeTcs B BHAe KyOHUeCKHX KpH-
CTAMJIOB, 3ePeH HenpaBHJABHOH (OPMBI H 3CPHHCTHIX AarperaTtos
R leMellTe, B MNPOXKHIKAX, B KOPOUKax IO CTeHKaM [0JIOCTeH,
R KOHEpeuusX, B ncesgoMopdosax mo KHBOTHBIM H PaCTHTe/LHBIM
ocTarkaM WM 10 MapKasHTy. SIBisiercsi MokasaTteleM pPe3Ko BOC-
CTAHOBHTE/LHLIX YCJOBHII AHAareHesa HJM KarareHeza. B Gosbuinx
Maccax oGpasyercsi B MOPCKHX OacceiiHax HJIH B NPHOPEKILIX 30-
Hax, KyJa OCyllecTBJAfeTcs MNOATOK MOPCKHX BOJ, COLePKallHX
cynbdar-HOH: CcyabdaT-peAYKIHA CJAYHKHT HCTOUHHKOM Cepul AN
ofpasosanus NupHTa. PopMHpPOBaHHe MOCJEJHEro 4acTo MPOHCXO-
JIHT 4Yepe3 CTaAHI0O <«MeJbHHKOBHTAa» — TOHKO3EPHHCTOrO YepHOro
aMop@HOro HJIH KPHNTOKPHCTAJJIHYECKOrO BellecTBA ¢ COCTABOM
mHpHTa.

Mapkasur. Muuepan poMOHuecKOH CHHFOHHM, KPUCTAJIBI
uMeror TabJHTYATHIH HJAH KOPOTKOCTOJAGYATHIH OGJNHK € KONBCBHA-
HBIMH  KOHIIAMH, B INApPOBHAHLIX KOHKPEUHAX 00/a/1aloT pajiH-
anpno-ayunctoim crpoenneM. Ilo dusmueckum cBoiicTBaMm  G6H30K
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Ipojonxkenne taba. 7

Orpama-
TenbLHAs
oMe
i cnocoG- BHHTp:HﬁTa
TAMHUCTHIA weMenT OB wu TtHnb yraeft HOCTE paccesii-
BuTPHENTA | PO E s
yraeit,

a7
Y

Ksapu-anb6ur-cmogncro-xaopu- | Fpadur —
TOBasi acconHauus. PassHTHe
IpaHo-J1enu100/1acTOBRIX

CTPYKTYpP

K TNHPHTY, B OTpPaKeHHOM CBeTE€ XapaKTepuayercsi CBeTJIOH oKpac-
KOl M 1lBeTHOH aHu3oTponueii. B orauyHe oT nupHTa, He BCTpeua-
ercs B KauecTBe MarMaTHYeCcKOro MHHepaJa, B 0CaJO4YHBIX MOPOAax
Mo MecTy H YCJI0BHAM 00pa3oBaHHA aHaJOTHUYeH MHPHTY, ¢ KOTO-
pPBIM OH YacTo acCOUHHPYeT B IIAPOBHAHBIX KOHKDEIH#X, LeMeHTe
MeCYaHHKOB M MCEBAOMOPGOo3ax N0 pacTHTENbHBIM ocTaTkaMm. Me-
HeeC YCTOHYHB NpH KarareHese U MOMKeT NepexOdHTb B MHPHT C 00-
pazoBalueM MceBA0MOpGos3.

OKHCaBl M THAPOOKMCAB xkese3a. [emartnrt. Yepnoro, cralb-
HOTO Ceporo WJIH TeMHO-KPacHOro LBeTa, B lan(ax Helpospauel,
B TOHKHX CKOJaX KPOBABO-KPACHHIH, B OTPaKeHHOM CBeTe KpH-
CTANALL CTaAbHO-cephie, arperaTsl OypoRATO-KpacHbie.

B necuanblx nopojax BcTpeuaercd B BH/E IIACTHHOK HJH ve-
myek, pexe poMm0o03jipHyecKux 3epen B ueMente. HMnorna oGpa-
3yeT arperaThl B BHJe KOHKpelLHil, OOJHTOB HJH nouek. B ToHKO-
paccessHHOM COCTOSIHHH MOXKeT COJepiKaTbes B IOJIEBBIX 1IMaTax,
fapHTe W IPYrHX MHHepaJax, OKpalHBas HX B KpPacHBI UBeT.
MoxeT 00pazoBbIBATLCS B KA4eCcTBE BTOPHUHLIX TNPOLYKTOB 1O
JIPYLHM  :KeJe30CO/AepialliM  MHHepagaMm — Marierury, JHMo-
HHUTY, CHAEPHTY, nHPHUTY. B mecyaHblX nopoaax I0Jb3yercs 3HaYH-
TeJlbHBIM paciipocTpaHedneM, o0pasys pasjiHuHble CKONJIEHHs —
OT eJAMHHYHBIX KPHCTAJJIOB 1 TJAEHOYHLIX OTOPOUEK BOKPYT 3epeH
10 6a3a/1bHOrO 1leMEeHTA.

Kpose TpHroHa/AbHOTO «@-reMaTHTa BCTpeYaeTcs CHJAbHO Mar-
HHTHAsE MOAHGMUKALNA V-TeMaTHTa — KYOHUECKOT0 W30TPONHOIO Mu-
HepaJa, OMHcaHHas B OCAJOYHBIX KeJe3HbIX Pylax H MarHeTuro-
OOJIUTOBLIX NMecKax.

F'étur. Munepan menroBato-Oyporo upera Jo KpacHoro,
B wangax Oypblil 10 opaHKeBO-KPAacHOro, 4acTo M/JeoXpOoHpYIo-
unil, B orpaxentom csere B waudax Oypolil, B anmingax Oypo-
parto-cepolii. B ocaaouHLIX nopojax Berpeyaercs B BHle MEJIKHX
KPHCTAJJIHKOB B lleMeHTe H 00JOMKax APYrHX MHHEPAJoB, a TaKiKe
B BHAC BOJOKHHCTHIX arperaToB. [EéTHT — THNHUHBIN ayTHreHHBbI
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MHHEpaJ BepxHell OKHCIUTE/NbHOH 30HH 3eMHOH Kopel. B HekoTo-
PblX NPOMBIIJIEHHLIX OCAJ0YHBIX KeJe3HBIX DPyAax HABJIAETCA OcC-
HOBHBIM KOMITOHEHTOM.

JIumouuT. TepMHHOM <«JIHMOHHT» 0003HAYAIOT MJOXO OKpPH-
CTAMJIH30BAHHYI0 CMeCh PAasJHYHBIX BOJAHBIX OKHCJOB KeJe3a,
O/MKe He HcecaeqoBaHHBIX. YacTo NMPHCYTCTBYET TPHMECh KOJJIO-
HAAJbLHOTO KpeMmHe3eMa, (ocaToB, MIMHHCTHIX MHHEpaJoB, THAPO-
OKHCJIOB a/IOMHHHSI H OpraHHueckKoro BelilecTBa. OOBIIHO JHMOHHT
H30TPONEH, HO MOMeT HMeThb anoMajbHOe JBYNpPeJOM/eHHe 10
0,040. B mpoxoasmeM cBeTe Hempo3payeH HJH MPOCBEYHBAET XKeJ-
TOBAaTO-OypHIM HJH OYpPHIM ILBETOM, B OTPaXK€HHOM CBeTe HMeeT
Oypeiii, kpacHoBaTo-Gypblii H pi:KaBo-Gyphlii 1Bera, fBjasisick TH-
MUYHBIM ayTHreHHLIM MHHEpaJoM, ofpasyeT IJEeHKH H ICEeBJOMOp-
(ho3bl 10 KeJe30conepKalUMM MHHepasaM, KOTOpble OH 3aMellaerT,
IJIEHKH BOKPYr 0O0JIOMOYHBIX 3epeH, OQJHTBHl, KOHKPElUWH, pasjiuu-
Hble HaTeyHble (OPMBbI H JKeJBAKH, MOXKET BLINOJHATL NOPbI H Tpe-
HIHHEl JHOO 1aBaTh LEMEHT PAa3JHYHOTO THIA — OT KOHTYPHOTO 10
GasanbHOrO.

JIMMOHHT CpaBHHTEJIbHO YCTOHYHB B TNOBEPXHOCTHOH 30He.
B KoHTHHEHTA/IbHBIX, NMPUOPEXKHBIX H MEJKOBOJAHBIX OTJOMKEHHSX
XOJIOLHOrO K/JIHMAaTa, »XapKoro nepeMeHHO-BJIAXKHOIO H apHAHOTO
SIBJISIETCA OJHHM M3 XapaKTepHbIX MHHepa/ibHbIX o0pas3oBaHHii, om-
peleisiomHEX KPacHYyl0 OKPAacKy 3aKJovalollHX ero ocalKoB.

KapGonatHbie muHepadbl. 13 60 uHaBecTHHIX KapGOHATHBIX MH-
HepaJoB TOPOA00GPa30BaTENAMH B TNMEeCYaHBIX TOPOAAX SBJSIOTCS
CcpaBHHTeJIbHO HeMHOrHe., B GoJblIMHCTBE OHH MOTYyT paccMaTpH-
BaThbCsl KaK KOHEYHbBle 4JeHL HH3KOTEeMIePaTypPHBIX H30MOP(HBIX
psLOB  KaJbLHT— POLOXPO3HUT, MLOJOMHUT — AHKEDPUT, MATHE3UT —
CHIEPHT, POJAOXPO3HT — CHAEPHT H Ap. [TOMHMO rs1aBHBIX 3JeMeH-
TOB B KapOOHaTHbIX MHHEPajaX MOTyT NPHCYTCTBOBaTb 3aMellalo-
llHe WX KaTHOHH: B Kajplure Mecto Ca Moxer ObiTh 3ansto Mg,
Mn, Fe?*, Sr, Ba, Co, Zn; B ponomure Mg—Fe?*, Mn, Pb, Co, Ba,
8a, a Ca—Mn, Fe, Pb, Mg; B cunepure Fe—>Mn, Mg, Ca, Zn,

OHT. A

OnTHueckoe H3yueHHe KapOOHATOB, 3aKJIOUEHHHX B 00JOMKAaX H LiEMEHTe mec-
YAHHKOB He BCerja BO3MOXkKHO ¢ TOil AETanbHOCTHIO, KOTOpPas MOKeT OHTh oCy-
HecTsieHa B KapOoHaTHLIX mopojax H3-3a npuMmecefl, B 0COGEHHOCTH TOHKOAHMC-
[ePCHbIX, MPeNATCTBYIOMWHX KPHCTA/IH3alHH KapGoHaTHHX MHHepanos. [Toatomy
cxema nerporpadHueckoro HayueHHs KapGOHATHON COCTaBJsfiONled NpeaycMaTpH-
BACT H3YUGHHE TPeX MapaJlie/ibHbIX CepHil Mpo6 pas/HYHEIMH METOAAMH.

1. Onruyeckoe usyuenue. Haunmnaercs ¢ omucanns nerporpadHYecKHX LIIH-
(oB, MOMONHAETCS OKPAlIMBAHMEM KAapOOHATHWIX MUHepanon B mandax B 3aBep-
uiaeTcs onpejeJeHHeM B HMMEDCHH OTAE/bHLIX 3epeH. [l AHarHOCTHKH MHHe-
pajnos B HMMepcHH of6byHO Hcnoassylor Meroguky B. B. Tarapckoro [1965 r.],
npenycMaTpHBAIOULYIO ONpenesieHHe CHHIOHHH, CnaiHOCTH H TJIABHOTO NOKasaress
npenomaeHust No. JJiA MHHEpPaJOB TPYNNBEl KaAbUHTA CASAYeT PacCYATHBATH CHAY
ABynpejsoMaeHns, usMmepsas N,” na miockoctn pomG603apa M BBOAs MONPABKH N0
nomorpamme @. Baoceca [9]. CymecTByioT Tak:ke METO/Bl AHAIHOCTHKH KapGoHaT-
HBIX MHHEpAJOB C MOMOILbI0 YHHBEPCAJLHOrO cToJHKa, mpepsoxenusie I. Illyma-
wom n E. Yoarepom [9].

2. lna onpeje/ieHHs] KOJHYECTBA H COCTaBa KapOGoHaTHOM COCTaBJASIONIEH,
a4 TaKxe OCBOﬁO}KJIaTOmC['OCH NpH 3TOM HEpacTBOPHMOro ocraTka BHGHPHETCR,
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o0LIYHO NO pe3yibTaTaMm nerporpadHuecKoro H3yuenus B LIIH(AX, BTopas CepHA
Gonee orpanuyenHoro uucia npo6, KoTopas Hecaedyercd MeTOAAMH MOKpoil XH-
mun. [lns yMmenbinesds WCKaMeHWH coCTaBa HepacTBOPHMOTO ocTatka nps obpa-
Gotke npol MOXKHO pekoMmengosath meroll M. Ocrpoma [Ostrom M., 1961 r.], oc-
HOBaHHBI HAa NpPHMEHeHHH caabofi COMAHOR HJH YKCYCHOH KHCJOTSHI.

3. Tperesl cepHsi, Takze orpaHHueHHOro uwcjaa npo6, Gepetcs A H3yueHHs
KapGoHaTHOMl cocTaB/AONIe TePMOBECOBBIM METOAOM, AJ1fl PEHTreHOCTPYKTYPHOTO
aHajaHu3a, 3/JeKTPOHHOH MHKPOCKONHH M aHA/JH3a HAa MHKPO30HAE. PeHTreHocTpyK-
TYPHOMY aHa/JH3y c/elyeT OTAaBaTh MPEANouYTeHHe, MOCKOJILKY MHKPO3CPHHCTHIE
cMecH KapGoHatos HanGosee xapakTepHBl JJIA TECYaHBIX MOPOJL.

Kanpuunr. Kak u Bce kapGoHaTHble MHHepajbl, o0bejiHse-
Mble B Irpynmny KaJblHTa, 06.!13,[{38'1‘ NepaaMyTpOBbIMH LB€TaMH HH-
TepdepeHlnH, CHIbHOI mnceBroabcopOuneii ¥ XOpoLIO 3aMeTHOM
cnaiHocThi0 mo pomdosapy. [Mlas pacnosHaBaius KaJbUHTA
B maHdax ¥ npHOJH3HTEJIbHBIX OLEHOK ero COOTHOILIEHHH cO BTO-
PHIM  IJIaBHLIM MHHEDPajIoM — AOJOMHTOM MOMKHO T0Jb30BaThCH
CHENYIOUHMH TPH3HAKAMHE:

Kansuur

OGLuHE JanyaTthle, HEMPaBHJb-
Hble KOHTYphl 3epeH
PomGoapuueckne 3epHa PenKH

JIBOHRHHKH BCTpeYaloTCs 4acTo,
OPHEHTHPOBAHB N0 UTHHHOMR

JlonoMuT

KouTypsl 3epeH, Kak NpaBHIO,
POBHEIE, 3epHA pejbedHbie

PomGosnpuueckHe 3epHa BeTpe-
YATCS uacTo

JIBOfiHHKH BCTpevaloTCs PenKo,
ODHEHTHDOBAHBl MO KOPOTKO#H

Anaronann pomGoszipa

LuaroHasn pomGosjipa
Caenpl pocra He XapakTepHEI

Curegir pocra BCTPEHaKTCs 4acTo

Bosee Tounasi AHMarHocTHKa BO3MOXHA MO Pe3yJbTaTaM peax-
LIHH OKPAlIHBAHHA H HMMEPCHOHHOTO OTpe/leIeHH .

®opMa HaxoXKIeHHs KaJbLHTa B NecYyaHHKaX pasHooOpasHa.
3710 moryr GbTh: 1) 06JOMOYHBIE 3epHA KOHCONHIHPOBAHHbIE, €C/IH
OHH MPOHCXOAAT M3 GoJiee APEBHHX NMOPOA, OOBIYHO OKPYrJble, H30-
MeTpHYHbIe, HJH HEKOHCOJHAHPOBAaHHLIEC, €CJH OHH NPOHCXOMAT H3
ocajika, Torja OHH VILIOUIeHHHE, HenpaBuIbHOH (POPMEI, H3OTHYTHIE,
yacto GJH3KHE MO COCTaBy BMellaiolledl Macce; 2) opraHuyeckue
OCTaTKH B BHJle LeJbHBIX PAKOBHH WJIH HX 0GJOMKOB; 3) mesJeTh —
MHKDO3€PHHCTHIE CTYCTKH, TpeAcTaBisiomine @(eranbnne obpaso-
BaHHA, rPaHyJHPOBAaHHbBlE PAaKOBHHBH HJIH MeXaHHYeCKH oGpa3oBaH-
Hble CKONJIeHHsi MHKpHTa; 4) 3epHa C OTOPOYKOH, BKIIOUaiOIlHe
OOJIHTH (CHHOHHM — OOHJIH) — He0OoJblIHe, MeHee 2 MM, OKPYIJible
KOHIEHTPHUECKHE HJIH pafHa/JbHO-TyuHCThle O0Opa3oBaHM#; MH30-
JIHTBL, CXOHBIE C OOJHTAaMH, HO GoJee 2 MM, 4acTo ¢ 3a3y6peHHBHIMH
KpasiMH; aKCHIOJIUTH — cepHueckHe HiaH cybcdepHueckHe 3epHa
C MroJbYaThiM CTPOEHHEM, Yy KOTOPHIX HIOJIOYKH pacXoAsiTcsi OT
HeHTPaJbHOH OCH HJIH CTepXKHSf, H, HaKOHel, HHKPYCTHPOBAHHBbIE
H3HYTPH PAaKOBHHH (popaMHHH(EpP H BOZOPOCJH; 5) MOHOKPHCTAJLIbI
HJIH KpHCTaJlJIHYeCKH-3epHHCTOe BelllecTBO; 6) MHKDHT, 06pa3oBaH-
HbIH HepasJHYHMBIMH, HO [ABYNPEJOMJISAIOUIHMH KPHCTAJJHKAMH.

Kanbuur nosiMreHeTHueH M HCKJIOYHTENBHO pasHoobpaseH no
06CTaHOBKAM, B KOTOPHX OH MOxeT OmTb obnapyxen [9, 37, 38,
39]. TlpoucxokaeHHe KaJbLHTA, BCTPEYEHHOTO B TOM HJAH HHOM
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Mecre, He Bcer[a pellaeTcsi H3yuYeHHeM OJHOro winda HjaH cepHu
ungoB, valle onpefelsercs Ha OcHOBe Bcex merporpadHueckux,
MaJeoHTOJTOTHYECKHX H reoJIorHUeCKHX 0coBeHHOCTel 3aKII0YaloULiX
€ro TOJIIIL

Aparonut Onpegeasiercss B uingax ToJbKO B KPYNHBIX 3ep-
HaX, JAlOUIHX pa3pe3 C BBIXOAOM ONTHYECKHX Oceil B ToJje 3peHus.
AparoHuT, Tak ke Kak W JpyrHe MHHepaJbl 3TOil TPyNmbl — BHTE-
PHT, LEPYCCHT, CTPOHIIHAHHT,— JIETKO OT/HYAETCS OT MHHEpaloB
rpynnbl KaJblHTa B MOHOKPHCTA/IJIaXx B HMMEpPCHH MO HPAMOMY
Noracaluio croaifiHbIX BBIKOJIOK; OCHOBHBIM METOJOM JAHATHOCTHKH
IBJIsIeTCS pacluH(poBKa MOPOLIKOBHIX AH(PaKTOrpaMm.

AparoHuT — rJagHbII MHHePAJbHBIH KOMIOHEHT CKeJeTOR TIoJo-
BOHOTHX, uepseil, HekoTOpbXx (opaMuHHPep, ryboK, KopaaaoB H
OEeHTOHHEIX BOJIOpOCJEll, BO MHOTHX PAaKOBHHAX TPHCYTCTBYeT BMe-
cTe ¢ KaabuutoM. MosKer cjlaraTh KOHKPELHH, OOJHTHI, BEIMOJHATH
NMOpEl B AHATeHeTHYECKH npeoOpazoBaHHbIX HJaX H HHOrAa AaBaTh
nceBAoOMOpP(O3LI MO THOCY H 1eJeCTHHY.

HJonomut, B mangax no ONTHYECKHM CBOHCTBAM HE MOMKET
ObITh OTJAeJen OT KaJjbliiTa, NpHOJH3HTeNbHOE Yy3HaBaHHe BO3-
MOXKHO TI0 KOCBEHHBIM, OTMeUYEHHLIM BHILIEe NpH3HaKam. Asuzapu-
HOM He OKpalluBaercsi, 1o 3Hauenuio No=N, oTauuaercs or Bcex
TPHIOHAJIbHBIX KapOOHATHBIX MHHEpaJoB, KpoMe KaJblUHTa C
14 %-upim comepxannem MnCOs;, onpenedsiercsi KapOOHAaTHLIM H
PEHTreHOCTPYKTYPHBIM aHaJH3aMH.

B necuyanblx nopoaax AoJOMHT MOKET BCTpedyaThes B BHIE MO-
HOKPHCTAJJIOB H KPHCTAJJIHYeCKHX Macc B LEeMeHTe, B MOJHKPH-
CTA/IHYeCKHX OGJOMOYHBIX 3epHaX, B Mopax, MycTOTax, TPeUIHHAX
KaK IO3JHHIl MHHepaJ, a TakyKe pPasBHBATLCHA MO KaJbLHTY H apa-
TOHHTY C YACTHYHBIM COXpaHeHHEM MNEePBHUYHBIX CTPYKTYDPHHIX (hopM
9THX MHHEpPAJOB B Ka4ecTBe PeJHKTOB.

Jonomur obpasyercs ceiiyac ¥ GopMHpOBaJcs B NpPOLILJILE Ieo-
JIOTHUECKHE 3TI0XH B Te€X MeCTaX, I/le BOJbl XapaKTepi30BaJHCh 10-
BBIILUEHHOI COJIEHOCTbIO, BBICOKHM MOJADHBIM oTHOwenuem Mg/Ca,
BoicoKHM pH u moBblmenHBIMEH TeMminepatypamu. BouabuiHHCTBO H0-
JOMHTOB SfIBJISIIOTCA /IHATEHETHYeCKHMH, 4TO OTpasKaercd B IpPH3HA-
Kax MeTacoMaTHYeCKOro 3aMellleHHs [OJOMHTOM Pas/HYHbIX MH-
HepaJbHEIX (OpM, MeHee pacnpocTpaHeHbl CeJHMEHTalHOHHBEe
JIOJIOMHTBI, B OCOOEHHOCTH CpPelH TeX, KOTOpLle acCOLHHPYIOT ¢ nec-
YaHBIMH OT/IOXKEHHAMH, H elle MeHblle — 3MHreHeTHUeCKue J0J0-
MHTHI, 00pa3sylolilie 3epHa B LEMEHTE HJH 3aMoJHSIONINe TYCTOThI,
TpelluHbl H nopst [9, 39].

Marunesur. §IBasercs KpaHHHM YJeHOM HeNPepPBIBHOTO H30-
moppuoro psga MgCO;—FeCOs, mecto Mg wmoryr 3aHumarh
rakxke Zn, Co, Cu. ¥Y3Haercs no poMGO3ApHUECKHUM KpHCTaJiam
¢ 0oJiee BHICOKHM CBETONPEJOMJEHHEM, YeM Y KaJbUUTa H J0J0-
MHTa, H OTCYTCTBHIO TOJIHCHHTETHUECKHX IBOIiHHKOB. TouHoe on-
pefesierie BO3MOXKHO IOCJe BBINOJHEHHS XPOMATHYECKHX peakuuil
B 1H(pe, TePMHYECKOrO HJH PEHTreHOCTPYKTYpHOro aHajausza. O6-
Pa3yer oTAeNbHEE POMOO3APHE H KPHCTALIHYECKHe CKOMJICHHS B 18-
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MeHTe, IIaBHBIM 006pasoM BCJeACTBHE METacoOMaTHUeCKOro 3aMelle-
HHSI B 30HAX UHPKYJIALHH BOJ, MOCTYMAWUIHX W3 3IBATOPHTOBHIX
TOJIL MJIH H3 TJIYOHHBI.

Aunxkepurn. HenpepuBHBIH H30oMOpdHBI psajx auKepHTa Npo-
ciaexen 10 oTHowenHst Fe:Mg=3:1, uro orBeuaer cojepmaHuio
FeCO; oxono 409Y%. Peke BcTpeuaioTcsi MapraseicoaepKaliue
pasHoOCTH, HMelllHe B LIIH(pAax KpacHOBaTO-po30BHEIH 1BeT. Bce
MPH3HAKH B LIIH(pAaX, MO KOTOPHIM JAOJOMHT OTJAHYAETCH OT KaJb-
I[HTa, CBOHCTBEHHL! Takzxe aHKepHTy. OT JIOJIOMHTA AHKEPHT OTJH-
yaercss Gojiee TeMHBIM OYpBIM IBETOM, CBS3aHHBIM C OKHCJAeHHeM
Jejle3d NPH BTOPHYHBIX H3MEHEHHAX. Y JKeNe3HCTHIX aHKepuToB o00a
NoKasaTesisi NpeJOMJEHHS BhILe, YyeM Yy KaHajackoro OaJjb3ama.
Ecau N >1,700, ero neinb3s oTAHUHTL OT MarHuocuiepura. Oca-
NOYHBIH aHKepHT 0GbIYHO ACCOLUHHPYET C TVIHHHCTHIMH, aJeBPOJIHTO-
BLIMH H MECYAHO-TJIMHHCTBIMH O0CaKaMH, oforamieHHsIMH OpraHuye-
CKHM BELIECTBOM.

Cuaepur. B mmdax oriuyaercs oT KajblHTa H A0JOMHTA
3HayHTeJbHO Gojlee BEICOKHM pedbedoM M nokaszarejsaMH TMpeaoM-
Jenus, Gojiee BbICOKHMH, ueM y KaHaAcKoro 6anwn3ama. Yacro Ha-
OsiofaeTcsi KpacHoBaTo-Oypasi okpacka OT 00pa3oBaHHsI OKHCJIOB
XeJsesa NpH paspyuleHuH cujaeputa. Popma KpHCTANIOB Takas e,
Kak y A0JOMHTA, OBIBAIOT OKPYrJble KPHCTAJIB, HANOMHHAIOIIHe
chepoauTH, H NPH3MaTHYECKHe 3epHA ¢ NpSIMBIM noracaHueM. Ke-
J1e30, BXOJdlllee B CHIAEPHT, HMeeT THIepPreHHOe NPOHCXOXK/eHHe U
BOCCTaHaB/HBaeTca ¢ 00pa3oBaHHEM CHJEpPHTa TpPH PasJjOXkKeHHH
OpPraHHYeckoro BeLLecTBa, NO3TOMY CHIEPHT BCTpevaeTcsl B TJIMHH-
CTHIX, TJIHHHCTO-a/eBPHTOBBIX H MeCYAHO-TVIHHHCTLIX OTJIOXKEHHSIX,
nepBHYHO OOOralleHHbIX OpraHHYecKHM BeIleCTBOM, 4acTo GHTYMH-
HO3HBIX, 00pa3ys paccedsHHEIe 3epHA, KPHCTAJJIHYeCKHe CKOMJIeHHS,
CTSMECHHST U KOHKPEIHH.

Popoxpoaur. Or apyrux xkapOoHATHBIX MHHEPAJOB TPYIIIHI
KaJbllHTa OTJHYAETCS YacTO IPOSIBAAILEHCS pPO30BOH OKpackoi H
NPHCYTCTBHEM OYpPHIX WM YePHBIX NMPOAYKTOB M3MEHECHHS, COCTOR-
IIHX M3 OKHCJOB Mapranuna. MoKeT accolHHPOBATh ¢ JPYTHMH Map-
raHIeBbIMH MHHEpPalaMH, OT OCTaJbHEIX KapOOHATOB OTJHYaeTCH
XopolIo BHAHMOH cnaiHocThio mo pombosapy. Ilpoeepsiercst MuK-
POXHMHYECKOH peaKuuel Ha MapraHel.

CMmutcouut. Otranuaercss Mo BLICOKOMY CBETOINPEJOMJEHHIO
H JBYNpeJOMJeHHI0, HalJII0laeMbBIM B TPO3pauHLIX, OOBIYHO He3a-
MYTHEHHBIX 3epHaX. BcTpeuaeTcs B IeMeHTe 3epHHCTHIX I0OpOJ
BO/IH3H UHMHKOBBEIX MECTOPOXKIEHHH; 3aMmellaer cyabGHAB H Apyrue
KapOGoHaTHbLIE MHHEDPAJIBL.

Burepur. CxoleH ¢ aparOHHTOM, OTJHUYasiChb HHOH OPHEHTH-
POBKOJi ONTHYECKHX Oceil, MHKPOXHMHYeCKOiH peakuueil Ha Gapuii u
naparetezoM. BceTpeyaercst ‘COBMECTHO C TaJIeHHTOM, LIE€DYCCHTOM,
BHTEPHTOM B 30HaX OKHCJAEHHS CYJIbQHIHBIX MeCTOPOIAeHHH,
a TaKke KakK NMPOAYKT METACOMATHUECKOTO 3aMelileHust OGapura.

Ilepyeccur. OT npyrux MHHEPaJOB TPYINLI aparoHHTa OTJIH-
yaetcs 1Mo KpaiiHe pe3akoMmy pesbedy H O4eHb CHILHOMY JIBYIPEJIOM-
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JeHHIo. PacrnpocTpaHeH B LieMeHTe NeCYaHHKOB B 30HAX OKHC/EHHS
CBHHIIOBBIX MeCTOPOMKIAEHHH, HHOTLA BCTpeuaercss B BHAe 06JOMOU-
HEIX 3epeH.

Crponuuanur. [Toxox Ha aparoHHT, oTJHYaeTcs Jyulle Bbl-
paKeHHOH cnafHOCTBIO H HHOH ONTHYecKOoH opueHTHpoBKo#i. OT mo-
XO0Kero BHTepHTa OTVIHYAeTCss HeONTHYeCKHMH MeTolamu. Berpeua-
eTcsi B napareHese ¢ GapHii- H CBHHeICONepXKALIHMH MHHepaJaMH
B 30HaX OKHCJEHHS CYJb(HIHBIX MECTOPOKAEeHHH H B OcCaJOUHBIX
ToJIllaxX, Yallle BCero B KHJaX, Ke0Jax, KOHKpeUHAX BMecTe C Iie-
JIECTHHOM H GapHTOM.

Hasconurt. OTHOcHTCS K TpyINe COAOBLIX MHHEpaJOB, C KO-
TOpPbHIMH 4acTo accouuHpyer. OT KapOOHAaTHLIX MHHEPAJOB TPy
KaJbLUATa M aparOHHTA OTJHYAaeTCs COBOKYMHOCTBIO ONTHUECKHX
CBOHCTB, IIpex/Je BCero MOHHKEHHBIM CBETONpeJOMJIeHHeM M ABY-
npeJoMJeHHeM. BcrpeuaeTcss B BHAe TOHKHX KOpOYeK, JHH30YeK,
NPOKHIKOB, NOYEK HJIH pacCesiHHBIX HrOJbYaThiX HJIH yIJHHEHHO-
MJaCTHHYATHIX KPHCTAJJOB, a TaKikKe MceBJoMOpP(oO3 Mo KBapLy,
noJieBEIM INMaTaM H JAPYTHM MHHepalaM, KOTOphle OH crnocobeH
samemath. O6HapyKeH B MecyaHLIX NMJOXO COPTHPOBAHHBIX MOpPO-
Hax, HO valle acCOLHHPYET C BYJIKAHOTEHHO-OCA/J0YHBLIMH OTJIO¥Xe-
HHSIMH H GHTYMHHO3HBIMH coaHiamu. Cuntancsi pefKHM MHHepaJoM
[popmyna naBconntra — NaAl(COs) (OH)o], ogHako OTKpHITHE ero
B soueHoBoi ¢opmauuu I'pun-Pusep B CIIA, rae cocpenoroyeno
8,5 MApA. T rJHHO3eMa, TIPeBLIUTAIONIEro 3amachl BCeX H3BEeCTHBIX
MecTOpoXaeHHii GokcHTOB MHpa [AsoMoruiapokapGoHaTH — n0Je-
Bas MeTOAHKA..., 1973 r.], mpuBiek/so K 1aBCOHHTY ocoboe BHH-
MaHHe.

ConosBnie mHHepaaw. Coza— BoAHHII KapOoHAT HaTpHA,
TaK e Kak ¥ OJH3KHE IO cOCTABY TPOHA M HAaXKOJMT, B IaHdax
0o0BbIYHO He Habmofaercsi, Tak Kak Jerko pacTBOpsieTcsi B BOJe
npu umHgoske. B munHdax, H3roTOBJEHHBIX Ha IVIHIEPHHE, MOXKHO
Ha6/ofaTh 0611yl 0cOGEHHOCTh COLOBHIX MHHEPaJoB: KpaiiHe HH3-
KHii mokasatenb npeaomJennss Np (1,380—1,412), uuskoe asynpe-
JOMJIEHHe y cofbl, GBICTPO YBeJHUHBAIONIIHECS C YMEHbIIEHHEM
Boan (mo 0,208 y Haxkoaurta). B 3epHUCTHX NOPOAAX COLOBHE
MHHEepaJibl BCTpedaloTcs BOJIH3H COBPEMEHHBIX COAOBBIX 03ep, B He-
KOTOPHIX 3BANOPHTOBBIX TOJNILAX; XapaKTepHH A 30H MHIpalHH
rHAPOKapOOHATHEIX BOJ, YacTO fBJAAIOTCA CNYTHHKAMH JaBCOHHTA.

ITpn nuarsocTuke KapGOHATHBIX MHHEPAJIOB MOJB3YIOTCA OLEH-
KaMH HX BEPOSITHONO PAaCHpPOCTPAHEHHS B TOJILAX ONpeLeSeHHOTO
cocraBa. Tak, mMarHe3HaJbHble KapOOHATH aCCOLMHPYIOT NPEHMY-
111eCTBEHHO € 3BANOPHTOBLIMH TOJNIIAMH M apHAHBIMH KpacHOLBe-
TaMH, JKeJe3HCThle —C TYMHJHBIMH CepollBeTaMH, B 0COGEHHOCTH
GoraTbhiMH OPraHHKOH, IHHK- W CBHHELCOJAEpPIKAlLIHE MHHEpPaJbl CBSi-
3aHBl C JIOKaJbHBIMH 30HAMH OKHCJEHHSI CYJb(HIHEIX MeCTOpOXK-
nenuii; Gapuii, cTpoHUHMH H HaTpHAcOAepxalne KapGoHATH pac-
NpoCTPpaHeHsl BOJNH3H COJIEHOCHHIX OTJOXKEHHH, a CONOBhle MHHe-
paJjibl — TakXe B 30HaX aKTHBHOTO [efcTRHA THAPOKApOOHATHHIX
BO/L.

60



®ocharusie munepaanl. ['pynnma anaturta. OGpasoBana
MHHepaJaMH H3oMopdHoro psla ¢ KOHeYHBIMH uyJeHaMH dropana-
THT — XJIOPANATHT — THAPOKCHIANaTHT — KapOoHaranatut. Yactb
Ca moxer samewarsea Mn, Sr, Mg, vacts PO,—Si0,, SOy, AsOs.
B 3aBHCHMOCTH OT cocTaBa, arperaTHoro COCTOSHHSA H GOPMBI KpHC-
Ta/JI0B MHHepaJ/ibl TPynmbl anaTHTa noJydald Has3BaHHSA — NOJ0-
JUTa H Jajuuta (KapGonaramaTHThl), (paHkoauTa ((ropconep:xa-
uMii kapboHatanaTtuT), Kypckuta, wraddeanta u ap. Camsli
pacnpoctpaneHHbl — TOPANaTHT YacTO Ha3HBALT COOCTBEHHO
anatutoM. s o603HaueHHs CKPBITOKPUCTAIHYECKON CMecH pas-
JIHYHBIX MHHEPAJIOB HCIOJAb3YIOT TepMHH «KojdogaH», noJ00HO
TEPMHHY «JHMOHHT» 1 7KeJe3HCTLIX MHHEPaJOB.

[IBer MHHepanoB rpynnbl anatHta Gesbi, HO MOTYT OLITb OK-
pallennble pa3HocTH. YacTo OH KaKeTcdl 4YepHBIM OT MPHCYTCTBHSA
OB. B maudax B KpHCTANJIHUECKHX BblJeJeHHsX OeCLUBETHbIH H
npospayHblii. Mexay KpHCTa/j1aMH, a B CJyyae MHKDO3EPHHCTOrO
HIH aMOop(HOro cTpoeHHusi BO Bceil Macce OOBIYHO cojepxkarcs He-
KpHCTaJlJIHYeCKHe NPOAYKTH BhiBerpHBaHHA, OB, MenkHe HepasJiH-
YHMBEIE KPHCTAJUIEl JAPYTHX MHHepaJioB, yMeHbLIAIlHe Npo3pau-
HOCTh H CO3JalIiHe JOXKHBI 3th@exkrT ouyeHb BLICOKOTNO pefibeda.
MHKDOXHMHYECKHM peaKTHBOM Ha ¢ocop CJAYKHT pacTBOp MoO-
JHGIEeHOBOKHC/IOTO AMMOHHSI B a30THOH KHCJOTE, OCTaBJAIOIIHMH
SAPKO-3KeJIToe MATHO. JHATHOCTHKA MHHEpPaJbHBIX BHIOB BHYTPH
TPYONLl anaTHTa ONTHYECKHMH MeTOfaMH orpaHuyeHHa. B obuiem
MOKa3aTeNH NpeJOMJeHHd MMeIOT HaubOJbllHe 3HAUEHHS Y XJOp-
anaTHTa H YMeHbIIAIOTCA NO Mepe yBesauueHHs comepxKanus OH u
ele Gosiee — MpH BXOXK/JEHHH B cocTas amnaTturta d¢ropa. B paay
xJopanatut — dbTopanaTHT — FHAPOKCHJIANATHT MOCTENeHHO BO3pa-
creT cusa Asynpenomienns ot 0,001 mo 0,008.

@DopMbl HAXOXKAEHHST MHHEpPAJIOB aNaTHTa B 0CaJO0YHBIX MOPOAAX
CBfI3aHBEl CO CTPOeHHeM IJ1ACTOB, a MOCJeAHHe, KaK OBbLJIO MOKa-
sano H. C. Ilatckum [1965 r.], ompenensiiores GopManHOHHOR NpH-
Ha/JlexKHOCTbI0 dochopHTOBEIX 3asnexed. B maacroseix (ocdopu-
TAX MHHepa/Jbl anaTHTa HMEIOT KpHCTa/JIHYecKoe, MeJKO3epHH-
CTO-OOJIHTOBOE  HJIH  KPYNHO3EPHHCTO-TIM30JHTOBOE  CTPOEHHE.
B 3epuucTHX (ochopuTax OHH 006pasyloT HenpaBHJAbHbie aMopd-
Hbi€ CTYCTKH, pajHajbHO-TYYHCTHIE CTHAXEHHS, KPYCTHOHKALHOH-
Hble 0o0pa3oBaHHsl B leMeHTe. B TrJayKOHHTOBLIX Ne€CKax 3epHa
anaTHTAa MOTYT BHICTYnarb Kak COCTaBHAs YacTh CMeLIaHHBbIX TJa-
yKOHHT-(hocaTHLIX TNesaseT, B OPraHoreHHo-o6/0MOYHBIX MOpOAAX
C/1araloT KOCTHBLIE OCTATKH, 3yObl, phIObIO Yellyio, CTBOPKH HEKOTO-
PHIX pPakoBHH HJH (ocdaTH3HPOBAHHLIE KYCKH [ApeBeCHHBl. 3JeCh
JKe BO3MOXKHO NpHCYyTcTBHe amophubiX ¢(ocdaTHbIX CTYCTKOB H
anaTHTOBOTO lleMeHTa pas3JH4YHOH CTelMeHH MNepeKpHCTaJJIH3alNH.
B xenBakoBeix ¢ocdopHTax MHHepaJiel amaTHTa oOpas3yloT paiH-
AJIbHO-JIYYHCThie KOHKDELHH, OKPYIJ/Ible H HeNpPaBHJbHBIE CTHMKEHH:
H (ocopuToBy0 raabky. CaMH cTSKeHHSI B necyaHBIX Nopojax
MOTYT OBHITH paccesubl HJH [aBaTh CKOIVIEHHS HJH CIUIOLIHBIE
Maccul B BHAE (ocHOpPHTOBLIX MIIHT.



B necuaHbix nopojax nodTH Bech (ocdop 3K30reHHOro MpoHMc-
XOX/eHHS, H3BJIeyeHHbIH H3 pacTBOPOB OHOTeHHEIM crnocoGoM H
CKOHIEHTPHPOBAKHEI B CKeJeTHBIX TKaHaX opraHusMmoB. [locie-
ayouias cyib6a ero ABOfika: OH JHOO KpHCTallJlH3yeTcsi B BHIe
3ePHHCTOrO anaTHTa, 0CTABASCh B CKeJIETHBIX TKaHAX, JHOO pacTBo-
psiercs, nepepacnpeenserca H obpasyeT KoAJIoOMOp(HBe Macchl H
cMecH ¢ JIPYTHMH MHHepaJiaMH.

[pynna anromodocdaros. Brawouaer B ceds Munepaso
BAPUCIIHT, BABEJJIHT, KpaHAaaauT, Muauadcut u ap. HMwmewrt pas-
JHUHLIA reHesnc, B ToM 4qHcJe ocajounblii. Ocajounble anaomodoc-
thaTth 06pasyioT MeaKHe, JHACHOCTHPYeMBEle OOBIYHO HEONTHUECKHMH
METOAaMH, KPHCTAJLIBI BHYTPH KOHKPELHH B mjacrax yris, B yep-
HBIX (ochaTH3HPOBaHHBIX OHTYMHHO3HBIX C/aHIlax H B KOpax Bbl-
BeTpHBaHHs. B necyaHHKax peJKH, HO MOTYT 06pa3oBLIBATH 3HaA-
YUTEJLHBIE JOKaJbHble CKOIJVIeHHsI B THecyaHblX mopoiax, Oorartsix
anaTUTOM, B KOpax HX BHIBETDHBAHHSA H B 30Hax HHGHIbTPAILHH.

Cyasarbl. 'unc. B mundax GecuBereH, Jerko Y3Haercs mo
HH3KOMY /IBYIPEJOMJIEHHIO H 110 MOKa3aTesio NMpeaoMJeHHsl, KOTo-
pHIH HHIKe, YeM y KaHaJcKoro OGaapszaMma. B miacrax nopos, cio-
JKEHHBLIX THIICOM, HMeeT KPHCTaJJHYeCKH3epHHCTYI0, 0OLIYHO pasHo-
3ePHHCTYIO CTPYKTYPY — OT JIeNHAO- A0 Top¢Hpo6gacToBOH HJIH
paanagbHO-1YYHCTOH. B NeMeHTe mMecyaHHKOB YacTo HMeeT BOJIOK-
HHCTYIO H OPHEHTHPOBAHHYIO TeKCTYpY, OXBATBHIBAIOILYK KpPYIHHE
YUaCTKH NOpOABI, OGjaroJaps ueMy Ha ee cKojax MoryT Hab.io-
1aThCsl TOBEPXHOCTH, HaNOMHHAIOLUIHE IJIOCKOCTH cnakiHoctH. Mo-
JKeT HMeThb [OHKHJIHTOBYIO CTPYKTYPY ¢ o0pasoBaHHeM KPYIHBIX,
10 HECKOJbKHX CAHTHMETPOB, KPHCTaJJOB (pernereKkcKHe THIICH).
MenkokpHcTa/HYecKHii THIIC MOKeT OBIThb BCTpedeH B NyCTOTaXx,
nopax W Tpeiiunax. B ueMeHTe mecuaHHKOBR fBJAAeTcs OOLIUHO BTO-
PHYHBLIM, 3THMeHETHYECKHM MHHepaJsoM.

Aurunapur. B manpax GecupereH, HMeeT XapaKTepHYI Bhi-
COKYIO NMecTpyl OKpacky HHTepdepeHunH. SIBasercs oOblYHBIM MH-
HepaJoM COJIEHOCHBIX H J0JJIOMHTOBO-COJIEHOCHBIX TOJII, B Mecya-
HBIX 1IOpOJAax BCTpeyaeTcs B BHJE MOPOBOTO HJAH 0a3ajJbHOTO KpH-
CTaJ/IHYeCKH3@PHHCTOro, 4acTo OPHEHTHPOBAHHOTO IieMeHTa, rae
BHICTYIaeT B KauecTBe BTOPHUHOrO, 3MHTEHETHYECKOro MHHepaJa,
ofpa3oBaHHOTO 3a cueT rumca. Bo3dMoxkna accouHauus aHrHIpHTA
¢ MarHeauToM, o6pa3oBaHHas NpPH BO3AeHCTBHH pacTBOpoB MgSO,
Ha JOJOMHT.

B runepreHHoii 30He aHIHAPHT IEPEXOAHT B THIC, NPH 3ITOM
B wWaH(ax Moxer Ha6Ga0LaTbCs «OCTPOBHOH» XapakTep oOCTaTou-
HOTO AHTH/ADHTA B THNCE — B BHJe OT/e/]bHBIX KPHCTAJJIOB B KpH-
CTAJJIHYECKOll Macce HJIH TOYEUHBIX BKJIOUEHHH B NOHKHJIHTHYE-
CKHX KpHCTaJjlax nocJepHero.

Bapurt. Becuseren, B uiHpax y3Haercs no BBICOKOMY peJib-
ey W HH3KOH, B cepblXx TOHax HHTep(epeHuHoHHONH OKpacke. Ot
TOX0ZKero Ha Hero IeJIeCTHHA ONTHYeCKH MOXeT OblTh OTAe/eH
TOJbKO B HMMepcHH. B ocafounbix nopofax BcTpeuaeresi cpaBHH-
TeJAbHO Pejlko, 06pa3ys KOHKPeIlHH B necyaHblX, lecyano-ajeBpoin-
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TOBBIX H TVIHHHCTBIX MOPOJAax, NCeBAOMOP(O3Ll N0 PACTHTEABHBLIM i
JKHBOTHBIM OCTATKaM, OTJe/bHble MPOXKHJIKH, BKPamjieHHHKH H pac-
cefliHble KpHCTanael. B Buae noposoro u GasanbHOro umemexHTa H3-
BECTEH B KPACHOUBETHHIX H YIVIEHOCHBIX OT/0xeHHsX., KoHKpeuHH
fapHTa B MecyaHHKax MMeEIOT 4acTo (GOpPMYy PO3eTOK H ONHCAHEI
KaK «mecuaHblii 6apuT», «KaMeHHBle PO3bl» HAH «P0O3bl MYCTHIHH».
OGpasyercst Ha cTajuu ceIHMEHTAIIMH WJIH NPH 3MHTeHe3e, YacTo
3a cyeT paspylueHus GapuiicojepKalliX CHIAHKATOB.

§ 2. CJIOUCTBIE CHJIHKATDI

FavnucTeie MHHepadbl. DoOJILLIHHCTBO TJAHHHCTHIX MHHEPAaJoB
NPHHANJIEKHT K CJAOHCTBIM CHAMKATaM, KpHCTaJJHYecKas CTPYK-
TYpa KOTOpBIX MNpeacrasiser co0oil depeloBaHHe CJIOEB aJlOMO-
KHCJIOPOA-THAPOKCH/IbHBIX OKTA3/POB H KPeMHEKHCIOPOJHbIX TeTpa-
sapoB. CrTpyKTypHBle XapaKTePHCTHKH, XHMHUYECKHil cocTaB H
¢H3HUeCKHe CBOHCTBA TVIMHHUCTHIX MHHEPAJIOB H3MEHSIOTCS B 3aBH-
CHMOCTH OT COOTHOIUEHHS CJ0EB, 3aMCUICHHS KPeMHHS H aqiOMHUHISA
B IlEHTPE TETPa3ApPOB H OKTA3/POB JPYTHMH KATHOHAMM, OT KOJH-
YecTBAa H COCTABA MEMKCJ0EBBIX KATHOHOB H COJlePIKAHHS BOJBL.
BacHeHIMMH TIpynnaMH CJIOHCTBIX TJIHHHCTHIX MHHEpaJjoB SBJIf-
I0TCH KAOJIMHUTOBBIE, THAPOCAIOAHCTBE, MOHTMODPHJIJIOHHTOBBIE H
BEPMHKYJIHTOBEe MuHepasabl. OTielbHYyl TPYNMY COCTABJSAIOT
MHHepaJbl ¢ 1enoykoobpas3noil KpHCTaaIH4eCcKOH CTPYKTYpPoil —
MaJBITOPCKHT H CeMHOJHT. [lJ11 MHOPHX AHMCHEePCHBIX CJOHCTHIX CH-
JIHKATOB XapaKTepHO uepeloBaHHe, ¢ PasHoii cTeneHbl0 YHNOPALO-
YEeHHOCTH, JHOO MAKEeTOB Pa3jIHUHBIX TIHHHUCTHIX MHHEpaaoB (THA-
POCJIIOAbl — KAOJHHHTA, MHAPOCIIOAB — MOHTMOPHIJIOHHTA H T. IL.),
JH60 MaKeTOB IVIMHHCTHIX M HErJIHHHCTBIX MHHepaJsaoB (6HOTHTA —
BEPMHKYJIHTA, XJOPHTA — MOHTMOpPHJJMOHHTA H Ap.). Takue obpa-
30BalHfA Tal0T OGIIHPHYIO TPYNNY CMELIAHOCIOHHLIX CHOHCTHIX CH-
JIHKATOB.

OnrtHyeckHe MeTOAbl He A4IOT BO3MOMKHOCTH BECTH JIHArHO-
CTHKY TJIHHHCTHIX MHHEpaJioB, NMO3TOMY jaxe psAAoBOe MeTporpa-
(duveckoe H3yueHMe TpeAnoJaraeT TpPHMEHeHHE Kak MHIHMYM
penTrenorpaduu, 3J1eKTPOHHOH MHKPOCKOMHH, TEPMHUECKOTO H XH-
MHuyeckoro anasau3oB. OcHOBOH fBJAsieTCs PeHTreHOCTPYKTYPHBIH
aHa/M3, TexHuka koroporo onucana . Bpuuanu [PeHTrenosckue
MeTo/ibl onpedenenus..., 1955 r.], I'. Bpaynom [PentrenoBckue me-
TO/Bl H3y4yeHHsd..., 1965 r.], U. ¥Yusepom [1962 r], B. A. ®pauk-
Kameneuxum n ap. [Pentrenorpadus ocHOBHHIX THMOB..., 1983 r.].
Tem He MeHee, KOTZa YCTAaHOBJIEH COCTAB TIHHHCTHIX MMHEpaJloB,
TOJIbKO ONTHYECKass MHKPOCKOMHS TO3BOJISET YBHAETh (opMy HX
HAX0MKIeHHs, TPOCTPAHCTBEHHbIE H BPeMEHHbIe COOTHOUIEHHS] MHHE-
PaJioB APYr ¢ APYrom.

Fpynma kaoaunuta. Bkiaouaer MHHepalbl KAOJHHHT,
JHKKHT, HAKpHT, TaJJya3HT, MeTaraJJayasHT H YCJIOBHO — aJiio-
(han. Bee MHHepanbl, KpoMe PEHTTEHOAMOPPHOTO annofpana, ABYX-
cJoiiHble JIHOKTasapHuecKne, 6a3aibHoe MEeMKNJIOCKOCTHOE PaccTos-
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HHE Yy KAOoJIHHHTA, JHKKHTA H HaKpuTa paBHo 7A, y raaiayasura
merarajnyasura —=10A. TnaBubiii MiuHepa I — KaOJHHHT B IleMeHTe
necyaHHKOBR GbIBAET XOPOLIO PACKPHCTAJ/JIH30BAaH H Jyuille APYTHX
y3HaeTcst B neTporpaguueckux uuindax no HHU3KOMy ABYNpesoMJle-
HHIO B OJIekjio-cepulX TOHAX, MO IOKa3aTelio MpejoMmiaeHus, 60Jb-
weMy, yeM y KaHaackoro Gajb3ama, MO 4yacTo HaGJM0AAIOMEMCS
HAHOMOP(HBIM YACTHLAM [CEBJOreKCaroHa bHOH (OpPMBI ¢ YETKO
OuepyeHHbIMH JIHHHAMH OTPAHHYEHHs HAH No 00JOMKaM HAHOMOPGh-
HBIX mjacTHHOK. Moxer 0Gpa3oBhIBATh TAKXKE PO3ETKOBHAHBIE MM
BeepooOpasHule arperaThl ¢ BOJHOOOpa3HuIM mnoracanHeM. Kao.i-
HHT MOJKET 3aHHMAaTh MOPOBLIE MPOCTPAHCTBA H [AaBaTh MCEBAO-
MOp(o3bl [0 OpPraHHYecKHM ocTatkaM H 00JIOMOYHBHIM MHHepa-
JlaM — MOJIeBLIM  limaTtaM, GHOTHTY, MYCKOBHTY H o0JoMKaMm 3¢-
¢ysuBHBIX mOpoA. B ciayuyae pasBuTHS KAOJNMHMTA 10 CJIIOJaM
NPOHCXOAHT oOecIBeYyHBaHHE TNOCJEAHHX, yMeHblIeHHE CBEeTonpe-
JIOMJIeHHsl W ABynpeiaomJenusi. Ilepexon uwacto HayuHaeTcs ¢ TOp-
LeBOji YacTH KPHCTAJLIOB CJIOA, NMPOABAAACH B BHje pasbyxaollHx
BeHynkoB [Muxaiinor B. M., Kyankosa I, B., 1977 r.]. IIporuso-
NOJNOKHBIH TpoLece paspylleHHs KaoJHHHTA MOXKHO HaGaI01aTh
B MOsBJEHHH MJACTHHOK C HEYETKHMHM, Pacn/ibiBUaThIMH JHHHSMH
OTPaHHYeHHS H CJe0B THAPOCJAIOAH3AlHH, YCTaHABJIHBaeMBIX IO
MOSIBJIEHHIO BHICOKHX JKEITHIX H KPacHOBATHIX LBETOB HHTep(epeH-
LHH y H30METPHUYHLIX KPHCTAJJIOB.

Faaayasutr B wiangax HMeeT BHL GeCLBETHLIX WM OKPaUIEHHEIX
NpHMECSIMH H3OTPONHBIX HJH TOHKOKPHCTAJUIHYECKHX arperatos
¢ noHmxeHHbM (A0 n=1,470) npenomaeHneM. AJiopaH H30TPO-
neH, ¢ HH3KHM (n=1,47+1,51) mokasaTeseM NpeJOMJIEHHA.

Fpynna rugpocaioan. Briouaer MHHEpaasl ¢ TpexcJoii-
HBIMH TaKeTaMH (ABa TeTpasApPHYECKHX, ONHH OKTa3APHUECKHIl
cJ10i1), TPEHMYILECTBEHHO AHOKTA3PHUECKHM THIIOM 3ace/eHHs OK-
TasApuyeckux mycror H dooy=10A. [To B. A. ®pank-Kameneukomy
[PeurreHorpadgus OCHOBHHIX THNOB..., 1983 r.], BHAenswTCH
Al-ruppocaionsl, BK/louaiouge B ce0f THAPOMYCKOBHT, CKOJIHT,
G6pammanut, 1 Mg, Fe-ruapoc/ionbl, K KOTOPLIM OTHOCATCA CeJazo-
HuT, riombeanT. B ormeueHHoit KiaaccupHKaUHH B NEPBYIO Tpynmy
Al-rugpociion nmonagaer Takxe HJJIHT, & BO BTOPYIO — IVIQyKOHHT.
IIpumenenHe TepMHHA HJJHT AJsA MHHepaJa, Mo-BHAHMOMY, OTBe-
yalonero coGCcTBEHHO THAPOCIIONE, HeYAauHO, TOCKONLKY HJJIHTAMH
Ha3LBaJH M cOOCTBEHHO T'HAPOCHAIONY, W BCe MHHepaJjbl THAPOCIIO-
AUCTOH rpynnel, H Jiob6ple cha0l0noJo0HNe HeJHarHOCTHPYeMble
MHHEpaJ/Jbl H HX cMecH. ITo-BHAHNMOMY, TEPMHH <HJIHT» H CJAeAyeT
HCNOJ/Ib30BATh KaK CBOOOJAHHIH ANA 0003HAUEHHS TOHKOJHCIIEPCHEIX
MHHEpaJIOB, BHELIHEe NOXOXHX Ha THAPOCJIOAHCTHIE, TaK JKe Kak
TEPMHH «CEPHLUHT» — IJI5 MeJKHX uellyeK, TOXO0XHX Ha CJIOAY.
[naykoHuT, yUHTHIBAsi TaKKe ero NMOHHMaHWe MO JaHHBIM ONTHYe-
CKOH [HAarHOCTHKH, TpPaBH/JbHEe BHIEJATh B CAMOCTOATEJBHYIO
rpynmy.

Fuppocnoga B mangax AHArHOCTHPYETCS MO BEICOKOMY JBY-
NPeJIOMJIEHHI0, NPOSABAAIOMEMYCST B KeJTHX H KPACHBIX OKpackax
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Jlaxe y OueHb MEJKHX KPHCTAJJ0B, H MOKA3aTeNi0 IpPeJoMJEHHs,
GosblieMy, 4eM y kaHaAckoro 6asnp3ama. XapaKTepHBl YeTKO odep-
yeHHHIEe NJIACTHHKH, Y KOTOPHIX AAuHa 6o.blie WHPHHE B 5—7 pas.
Moryr GuiTh H30MeTpHUHbIE NJACTHHBI, TAKXEe YeTKO OrpaHHYeH-
Hble, CTYNEHYaTO YBEJHYHBAIOUIHE TOJNUIHHY 1O Hampas/eHHuIo
K UeHTPYy. B nemeHTe mecyaHMKOB THAPOCJIOAH MOTYT 0Gpas3oBbi-
BaTb KaeMKH BOKpYr OGJIOMOUHBIX 3€peH TMOJeBhIX WMaTOB il
KBapla, 3aloJHATh MOPHl B BHAE YeIIYHYATHIX H JanuaThix arpera-
TOB, 3aMellaTh NOJEBHIE LINATH 110 TPEIIHHKAM CMaHHOCTH HJH 1o
nepudepHn 3sepeH, HHOTRA NPOHHKATH B KBAapI(eBBIE 3€pHA TOH-
KHMH 3y6uHKaMH.

- Ilpu HccrenoBanuu THAPOCION [J51 majeoreorpadHuyecKHX pe-
KOHCTPYKLHI! M YCTaHOBJIEHHSl CTeNeHH NOCTAHATeHETHUECKHX H3-
MeHeHHIl pPeKOMeHayeTcsl YCTaHaBJAHBaThb COOTHOIIeHHe (a3 rujapo-
MYCKOBHTOBOIT H MYCKOBHTOBO TPHPOJH, CTEMNEHbL KEeJe3HCTOCTH —-
Marne3HaJbHOCTH, KOJHMYeCTBO NaparoHHTOBOil COCTaBJAIOLIEH,
CTeMeHb YNOPSAOYeHHOCTH, a TAK¥Ke COOTHOIIEeHHe MOJHTHIOB.

CreneHp THAPOCTIOAM3ALNN YCTAHABJMBAETCS 10 MOJOXKEHHIO H
HHTeHCHBHOCTH 3HA03¢dexToB Ha nuddepeHIHaNLHBIX KPHBHIX Ha-
rpepanuss B uutTepsanax 100—150, 550—630, 680—800 °C, xoro-
pble CABHIalOTCH BINPAaBO M YMeHLINAIOT HHTEHCHBHOCTb C NOTepeil
BOJBI; ¥ MYCKOBHTa OTMeEYaeTcsl TaKMxe XapakTepHBI 3Kk303(ddeKr
npu TeMmnepatype Buime 1200 °C, HecBOHCTBeHHHI THAPOCIIOAE
[Kapnoea I'. B., 1972 r.]. OcrajbHee XapaKTePHCTHKH OMpefe.si-
I0TCSl NMPEHMYUIECTBEHHO AH(PPAKTOMETPHUECKHMH MeTtofamu. JKe-
JIE3HCTOCTh HOBOOGPA30BAHHBIX THAPOC/IION KOPPeNATHO CBf3aHa
¢ o6uUiHM colepiKaHHEM »Keje3a B NOPOMe, H TaKkas 3aBHCHMOCTb
npocaexnBaercs R0 30HB MerareHesa. B mpomecce metamopdusma,
Kak HepaBno Obio nokasano A. I'. Koccosckoit m B. A. JIpuuewm,
NPOHCXOAHT «OUHIIeHHe» calof H oforaileHHe HX aJIOMHHIEM.
3HaueHHe NMaparoHHTOBOH cocTaBasiollefl A0 Hayaja MeTamop-
(hH3Ma ocTaeTcd HesiCHBIM, B X0/ MeTaMopdu3Ma NpOLEHTHOEe cO-
JepiKaHue maparoHuTa B CJI0je ABAsSeTcs (yHKIHeld TeMiepaTyphl
H HCHOAb3YeTCA B MYCKOBHT-IIJIATHOKJIA30BOM reotepmomerpe. Cre-
neHb YNOpsA0YeHHOCTH THAPOCJION, OleHHBaeMas Mo YeTKOCTH ped-
JeKcOB Ha nudpakTorpamMmax, SBIAETCH OJAHHM H3 BaXKHeMIHX
nokasaTesaeil MOCTAHATEHETHUECKHX MPOUECCOB M 30HAJLHOCTH 3ITH-
retesa.

[MosuTHmamMu THAPOCHION SIBASIOTCA HH3KOTEMTepaTypHas He-
ynopsiiouenHas moxudukauus 1 Md, nuakoremnepatypHas ynops-
aouerras 1M u BelcoKOTeMmepaTypHble Moau(uKauun 2M;, 2Ms u
3T. Xopouro H3yYeHO reosOTHYECKOe 3HAaYeHHe KOJHYeCTBEHHHIX CO-
otHoennit moautHnoB 1Md, 1M, 2M,, kotopble HCNMOIBL3YIOTCA Kak
HHIWKATOPH TNPOLECCOB ceaMMeHTanuu ¥ B ele OGoabimeli cre-
NeHH — B KauecTBe Mephbl TOCTAMAareHeTHUeCKHX npespauteHuit [6,
15, 52].

Fpynna mourMopuansonuTa. OxBaTEBaeT MHHePaJbi
C TpexcJONHbIMH MakeTaMu (IABa TeTPAasSAPHYECKHX, OJHH OKTa3]-
puueckuit cnoil) u dopy=10+16 A, no 17,8 A npu HacHILEHHH.
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B o6ueil dopmyse MOHTMOPHINTOHATOB Xo33Y5-3Z2400(0OH)2-nH20
mexciaoeBble KaTHOHH X mpeacrasiensl Nat, Ca?t, Mg? u np.;
Y=Al(Mg), Fe?*+, Cr® y AHOKTa3pPHYECKHX MOHTMOPHJJIOHHTOB,
Kyda Bxoasar Al, Mg— munepaan MoHTMOpHJUIoOHHT, Al — Gefizes-
aut, Fe— nontpounnt, Cr— Boakonckout, u Y=Mg, Li, Zn, Ni
Yy TPHOKTa3ApPHYeCKHX MOHTMODHJIJIOHHTOB, BKJOuaiomux Mg—
miHepas camouut, Mg, Li — rekropur, Zn — cokount u ap. Cocras
onpejesifieT oNTHYeCKHe cBoiicTBa. ToabKO Al-MOHTMOPHJJIOHHT 06-
JajaeT TMOKa3aTeJsiMH TNpeJOM/EHHS HHXKe, YeM Y KaHaJCKOro
fanb3aMa, YTO B COUYETAHHH C BLICOKHM JByIpeJoMJjeHHeM (mO
0,035) no3BosfeT Jerko OTJIHYATH €r0 OT APYTHX TJIHHHCTHIX MHHe-
pa;ioB. MoHTMOPH/IOHHT oO6pasyeT 4acTo JJHHHEIE KPHCTAJJIHI,
BOJIOKHA, a Takxke KoajgomoptHble crycTkd. IIpu  yBennueHHH
Fe u Mg B okTasspax nokasaTejH IpejoM/JeHHs CTAHOBATCA BHIILE,
yeM y kKaHajackoro Gaabaama. [To B. M. Muxaiaosy u I'. B. Kyau-
koBoii [1977 r.], B maudax Xopoiio onpeieisieTcss HOHTPOHHT MO
KOPHYHEBLIM H 3eJIeHbIM TOHAM OKPackH B COYETAHHH C BBICOKHM
CBETONpEJOMJICHHEM H JBynpejoMjeHHeM. Ha HOHTPOHHT moxox
CaIlOHHT, OAHAKO MEepBBIH XapakKTepuayercs HesCcHOH ¢dopMmol arpe-
raToB, YacTO C KOJJOMODGHBIMH CTPYKTYpAMH, BTOPOH HMeeT Guo-
THTONOZO0GHBIH OGMHK B KPYNHBIX YellyHKax M ICeBJOMOHOKpHCTAI-
Jax, oO6pasylomux HHOTJAA ICeBAOMOP(O3bl MO NHPOKCEHaM M OJIH-
BHHY.

Bepmukyanr. Munepas uerBepToH TpPyNNbl IVIHHHCTBIX MH-
HEpaJIoB — TPEXCAOMHHBIH, AH- H TPHOKTA3APHUECKHH — MOXKHO Ha-
GaronaTth B wIHde Kak NPOLYKT 3aMelilleHHsi GHOTHTa B BHAe IJa-
CTHHOK, HHOT/la KPYTHBIX, HMEIOILHX NOKa3aTesb NpesoMienus Go-
Jee HNH3KHH, yeM Yy OHOTHTA, H [ABYNpeJIOMJEHHe, MOHHXXEHHOE IO
CpaBHeHHIO ¢ OHOTHTOM, HO (oJiee BEICOKOE, yeM Y xJopHTa. Mo-
JKeT BCTPeYaTbcsl pacCcesHHBIM B NOpOJe B BHAE MeNKHX WYelIyek,
HHOT/1a BOJOKHHCTBIX Pa3HOCTEH.

[Mansviropcxur. Bomuelii mMarnesnaspHBEIl CHIMKAT, 0OBIYHO
HaOalofaeTcsi B KapOOHAaTHHIX MOPOJAax H IVIHHAX, MOXKeT OHITh
BCTpPeyeH B NMecYaHHKaX B BH/E HENpaBHJbHLEIX BKJIOYCHHH, JHH30-
4eK M NMPOXKHJIKOB. HacTo MMeeT CIyTaHHO-BOJOKHHCTOE CTPOEHHE,
006pa3oBaHHOe Y3KHMH IUIACTHHKAMH C NPAMBIM NOracaHueM H IO-
JIOXKHTeJbHEIM yAnuHenneM. CBeronpenomJ/enne KoJseGjercss B UIH-
POKHX TNpejeJax, ABYNpeJoMJeHHe OGLIYHO HH3KOE, BO3MOXKHO M0
0,020. B maupax MOXkHO CHyTaTb C THICOM, XaJileJOHOM, MEJKO-
yemyi4aThiM MOHTMOPHJJIOHHTOM. JIHATHOCTHKA NaJBITOPCKHTA,
TaK Ke Kak H 0JH3KOro K HeMy ajb(a-cemHoJHTa, IPOH3BOJAUTCS
MO 3MeKTPOHHEIM MHKpOCKOmoM O6Jarofaps XapaKTepHBIM HIOJb-
yarhiM (opMaM, NMO3BOJISIOIMIHM JIETKO OTJAHYATb BOAHBIE MarHesu-
aJibHble CHJIMKATHI OT JPYTHX MHHEpAJOB.

CmemaHnocaolinbie MHHepaJan. [logpasgensiorcs Ha
JABa Kjacca; B NEPBOM OXHOTHNHLIE aJIOMOCHJHKATHble cjon 2:1
pasaeqsioTcsl MeMXCJIOeBLIMH NPOCAOHKAMH Pa3HBIX COPTOB — H3 Ka-
tuonoB K+ H BOJH, Kak B ruapocaiojax, u3 katnoros Nat, Cat,
Mg?t u BoAHI, KAK B MOHTMOPHJJOHHTAX, H T. A.; BO BTOPOM — IpO-
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HCXOJIHT B3aHMHOe NepecsaHBaHHe Pa3HOTHIHBIX cjaoeB 2:1 u 1:1
IVIHHHCTHIX ¥ HerJIMHHCTHIX MHHEpaJioB. B TepMHHOJIOTHH cMellaHo-
CJ0MHBIX MHHEPAJOB HCIONL3YIOTCA HA3BAHHA MepecJaHBaIOLIHXCA
KOMIIOIeHTOB ¢ JoGaBjeHHeM XapaKTePHCTHKH mNepecJanBaHus —
GecnopsAfoYHOe OHO HJH YIOPSJAOUeHHOe,— HanpuMep, Gecnopsanoy-
HBIH CcMelaHoCJORHbIH MHHEpaJ X/JIOPHT—CJIOAA, HJH YIOpsIoYeH-
HBII CMeIlaHOC/AOMHBI MHHepaJ THAPOC/IIOLA — MOHTMOPHJIJIOHHT.
Ynopsiiouennble CcMelIaHOCJAOHHbIE MHHepaJbl paccMaTpPHBAIOTCH
B KauecTBe HOBLIX MHHepPaJbHBIX BHJOB M HacTO HMeEIOT cOGCTBeH-
Hoe HasBanue. Tak, ynopspoueHHLIl cMeIlaHOCHOMHBIH MHHEpaJ
rugpociiona (A) — moutmopuanount (B) co crpykrypoit ABAB...
Ha3BaH K-pekropuToM, ymOps/IOUEHHBIH MHHEpaJ [aparoHHT —
MOHTMOPHJIJIOHHT — Na-peKTopuTOM. YTNopsfoueHHble CMellaHo-
cJIoiiHble MHHepa/bl GHOTHT—BEPMHKY/JIHT Ha3BIBAIOTCSA THAPOOHO-
THTOM, TPHOKTa3J[pHYECKHE XJOPHT—MOHTMOPHJJIOHHTH — KOppel-
CHTOM, CAHIapHTOM H Ap. (B 3aBHCHMOCTH OT CTelleHH MOHTMOpHI-
JIOHHTH3aUUH M CTeleHH YINOpPSAAOYEeHHOCTH), AHOKTasApHUECKHe
XJIOPHT—MOHTMOPHJ/VIOHHTE — Mg-TocyAnTOM, Al-TOCYINHTOM H T. 1.
OCHOBHEIMH TpPyNNaMH CMEIIAHOCJOHHEIX MHHEPaJioB SABJAIOTCH
THAPOCIIONA — MOHTMODHJIIOHHT, HauboJiee WUIHPOKO pacmpocTpa-
HeHHas, OMOTHT—BEPMHKYJHT, XJOPHT—MOHTMODHJJIOHHT, XJO-
PHT—BEPMHKYJIHT, XJIOPHT—CJI0Aa, TaJIbK—MOHTMODHJJIOHHT, Kao-
JIHHHT — MOHTMOPHJVIOHHT M HEKOTOphle Apyrue. lsydeHnHe mnox
MHKPOCKONOM MO3BOJISIET NMPOC/EIHTh TeKCTYPHO-CTPYKTYpPHEIE NPH-
3HaKH MHOTHX CMELIaHOCJOHHBIX 0Opa3oBaHHH, HMEIOIIHX HHIH-
BHAYyaJbHble 4epThl, HanpuMep THIPOGHOTHTA, KOPPEHCHTA,
TaJlbKa — MOHTMODHJIJIOHHTA, HO TOJbKO NOCJE TOro, KaK OHH BhbI-
ABJIEHBl IPYTHMH, HEONTHYECKHMH METOJaMH.

CocraB TIJIMHHCTBIX MHHepaJioB, HabJlojaeMblx B KakoH-JIHGO
1opoje, ABJSETCS OTpPaKeHHeM Tpex MocJef0BaTes]bHO MPOSBJSAI-
IHXCs aKTOPOB: cocTaBa MaTePHHCKHX TOPOJ, NaJjeoreorpaguue-
CKHX YCJIOBHH OCaJKOHAKOMNJIEHHS, HHTEHCHBHOCTH M YCJOBHI JIHTH-
¢dukanun. BeaeacTBHe HecTaOHJIBHOCTH COCTaBa H BO3MOXKHOCTH
nepexoja OZHOrO MHHepaJbHOrO BHAA B JAPYroil BOMpoOC O TOM, Ka-
KHe HMEHHO NMpPHYMHLI ONpeNeJqHJIH cocTaB HabJojarouleiics B pas-
pese, Mauke WM NMOPOJE ACCOLMAIHH TVIHHHCTEIX MHHEpPAJIOB, SBJIfA-
ercsl CJ0XKHOIM, KaXKJAbH pas OTAeNbHO pelllaeMOil re0JOrHYecKoil
3ajiayeil, B ofuieM BuAe BO3MOXKHO TOJbKO pasfelbHOe paccMoTpe-
1He BJAHSHAST KaxJA0ro H3 GakTopoB.

B craanio 0610MOYHOTO 3J1I0BHS H He3pesoi cHAJJIHTOBOH KOPHI
BLIBETPHBAHMS COCTAB TVIHHHCTHIX MHHEPAJOB OMNpelessieTcsi Co-
CcTaBOM MaTepHHCKHX nopoA. Ilo xucabiM moponam GopMHPYIOTCS
THAPOCJIONE], THAPOCHIOAB H KAOJHHHT, 1O CpPeIHHM — THAPO-
caioAH, Al-MOHTMOPHJIIOHHTbI, XJIODHTH; OCHOBHBIE TMOPOAH], B 0CO-
GeHHOCTH OCHOBHLIE BYJKaHHTHI, ofpasyior Fe—Mg-MonTMopuiio-
HHTBI, XJOPHTH, BEPMHKYJHT. B 3penoM npoduie BHIBETPHBAHHA
NIPOHCXOJHT yCpejHeHHe cocTaBa HoBooOpasoBauHH, Bce GoJblias
I0Ji NPHHAJJIEKHT MHHEpaJaM KaoJHHHTA, K KOTOPHIM jajee J0-
GaBJISIOTCS TIOJNYTOPHBIE OKHCJBl JKeje3a U aJIIOMHHHSL.

3* 67



TABJIUIIA 8

Tpancgopmanus MNIHHHCTHIX MHHEPAJOB B PA3HLIX 06CTaHOBKAX

CeAHMEHTAUHH

[Kanmaruueckas 3ona

Cyma

Mope

Husanbuas

QO6J0MOYHBIE [EJIHTOJNHTHI,

THA-

pocaioaa -

I'napocmona

Apupnas

TTanBIrOPCKHT, MOHTMOPHJLIOHHAT,

FHIPOCITIONA, CMEllaHOCIOHHbIE
FHAPOCTIOAHCTO-MOHTMOPHJLIIO-
HHTOBBIE MHHEpaJbl —

I'ymunuas

Kaoaunur, rHupocitioja, cMelna-
HOCJIOHHEIE THJIPOCIOHCTO-
KAOJIHHHTOBEIE H T'HAPOCJIIONH-
CTO-MOHTMOPH/IJIOHHTOBLIE MH-
HepaJibl -

I'uapocaiona, MOHTMOpPHA-
JIOHHUT, CMeIlaHoCIo -
Hble MHHepasibl, XJOPHT

Obwas TenjeHuus oOpa3oBaHHs TJIMHHCTHIX MHHEpasoOB B cTa-
JHIO IlepeHoca H OT/IOXKEHHA B KOHTHHEHTAJBbHBIX H MOPCKHX YCJO-
BHAX AJSA Pa3sHHIX KJHMAaTHUECKHX 30H NokKasaHa B Tabi. 8, B 30Hax

anureHe3a — B Ta

oa. 9.

Faaykonur. B GoJblinHeTBe KJaaccHbHKanuii paccMaTpHBaeTcs
B rpynne ruapocaiof. M. B. Hukonaesoii [19] Boigenen B oT/e/bHYI0

TABJIHLIA 9

Tpanchopmauus raMHUCTBIX MHHEPAJIOB
MpH NOCTCEAHMEHTAUHOHHBIX Mpoleccax

[ ludpocatoda IL

'

ludpocnrda unu duk-
AUmM UAu CMEWanoenod-
Hole 2udpocnioduems - kao-
nunumobbie munepanst

Mowmmopun-
nonum duoxma-
sdpuyeckud

Cuewarocnodnsie eudpo-
cnwducma - MOHmMMOpUN-

l

ludpocnwda

Bt

nonumobsie muwepa-
nol

fMansizopckum

[ Knopum l
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Mowmmapunnonum GuoK-
masdpusecxud, MORMMD -

punnowum mpuokKina3d-
puyeckud

| moBeie runepanss

Crewarocnodnsie
eudpochtoducing -
MOHMMODUANDHUTIO-

e

o |

AXnopum 4]"—




TPymiy, Tak Kak MHHepaJOrHyeckH OTIHYAeTCs OT APYTHX CJIOH-
CTHIX CHJIMKATOB: OT THAPATHPOBAHHBLIX CJIOJ MOBHIIEHHBIM COfAep-
AHHEM BOJOPO/ia H CBA3HOI BOJHI, OT CJI0fA (MYCKOBHTA, GHOTHTA,
(paroronuTa) OoJiee BbICOKHM COZep:KaAHHEM KpeMHHs, a OT APYTHX
BBICOKOKPEMHHCTHIX CJI0J TPYNNbl CeJla/lOHUTa — BEICOKHM 3Haye-
unem Fe®* B oKTasfpHueCcKOi MO3HIHH.

[1ayKoHHTH OOBIYHO AHOKTa3JpHYeCKHe, MOTYT OLITh mepexoi-
HBIMH K TPHOKTa3ApPHYECKHM, CTPYKTYPHO OTBEUAlOT TMOJHTHIAM
IM—1Md.

Eule 6o/ee BaX{HBIM AJISi BbILeJEHHA IVIAYKOHHTOB B OTACJbHYIO
FPYNNy ABJSETCH TO, YTO MHHepaJ, BU3YaJbHO H OITHYECKH Ofnpe-
1enaeMbli - Kak rJ1ayKOHHT, MpaKTHYeCKH HHKOrJa He ObiBaeT MH-
1epaJIOrHueCKH YHCTBIM — 3TO CMeCh B DasJIHUHBIX, MEHSIOMIHXCH
COOTHOIUEHHAX JKEJAe3HCTOT0 MOHTMOPHJUIOHHTA, XJIOPHTA, cMela-
HOCJOHHEIX H HE[VIHHHCTBHIX MHHEepaJoB, Yalle BCEero TOHKOLHCIEepC-
HOTrO amnaTHTa; coGCTBEHHO «TJTaYKOHHT» MOMEeT BOBCE€ OTCYTCTBO-
3aTh. [1ocKoJBEKY B GOJBIIHHCTBE ONMHCAHHE caoAAHas (asa He oT-
JedseTcs OT OCTaJIbHBIX MHHepaJ/0oB, HMEHHO 3THM CJHOXKHBLUIHMCH
IOHATHEM TeTePOreHHOT0 TIJIAYKOHHTA IMPHXOAHTCS T0JIb30BaThCA
B MpaKTHYecKOH pabore.

F1aykoHHT B oOcafkax # OcCafouyHBLIX MNopofax Habuiomaercs
8 BHZe: |) 3epeH KpYIJIoi, 0BaJbHOH HJAH YAJHHEHHOH ¢opMHI,
OOBIYHO C POBHLIMH, HHOTJA JIanmuyaThiMH KOHTYPaMH; 2) TOHKOAMC-
NepcHOro BellecTBa, PacCesHHOro B OCHOBHOIH Macce; 3) IceBHO-
Mop)03 Mo IpyrdM MHHepajaM — OHOTHTY, NOJIEBHIM IUmataM H
naxe KBapuy; 4) NpOAYKTOB BHIIOJHEHHS IOP, TPELIHH H MoJocTeli
BHYTPH OpraHHYecKuX OCTATKOB.

[1aykoHHT Jerko yaHaercs B mandax no seneHoMy uau 6ypo-
3eJ€HOMY IBEeTy pa3HOH MHTEHCHBHOCTH, IO MOKa3aTeJio HmpejoMJie-
Hus OoJiblIeMy, 4eM y Kanajckoro 6ajb3ama, H 0 CPaBHHTENBHO
BHICOKOMY JABYNpeJOMJEHHI0, H3-32 Yero faxe MeJIKHe YellyHKH
0o6HApPYIKUBAIOT OKPACKH B KEJTHIX H 3€jeHbIX TOHaX MepBOro mo-
panka. M3-za coBnanenns coOCTBeHHOH OKpacKH M OKPACKH HHTEp-
(pepeHUHH ITayKOHHT B CKPEIieHHBIX HHKOJISIX BHITVIAAHT IOYTH TaK
Ke, KaK MpH OAHOM HHKOJIE, YTO CPa3y OTJIHYAeT ero OT HH3KOJBY-
TIPEJIOMJISIONIEr0 XJOPHTa, a MHKpoarperaTHasi MoJfpuU3alud— OT
APYTHX CXOAHO OKpalleHHHX MHHepasoB. MukpoarperaTHoe cTpoe-
HHE, 00bIYHOE A TJIaVKOHHTA, CJAYXKHT NPenATCTBHEM K €ro onihH-
4yecKOlH AMarHOCTHKEe, HHOrJa 3TO BCE Ke y/Jaercs CLesaTbh Ha MO-
CTATOYHO KPYNHBIX KPHCTaJJaX HJIH HX OPHeHTHDOBAHHKIX arpera-
tax. UHTeHCHBHOCTb 3€/IeHON OKpPAacKH pacreT ¢ ysesanyenuem Fed*,
TPOMOPIHOHAJNLHO KEeJe3HCTOCTH YBeJHUHBAIOTCS TaKiKe I[IOKasa-
Tean npenomaenus. C paspyieHHeM TlayKoHHTa H yBeJlHYeHHEM
OKHCHOTO H THAPOOKHCHOTO KeJjle3a IBeT MeHseTcs Ha Oypulid H
Oypo-uepusiil. TTox 371eKTpPOHHBIM MHKPOCKONOM 4YacTO BHIHO IJIO-
Gy IsIpHOE HJIM MHKPOOOJIHTOBOE C/IOXKEHHe INIayKOHHTA.

Ilo cBoeii npupoze nojapasiollee OGOJBIIHHCTBO TIJIayKOHHTOB
AyTHIeHHOTO TNpOHCXOoMJeHust. B Kamjaolh KOHKpeTHOH mopoae
TJAaYKOHHT MOMKeT 6biTb COOCTBEHHO ayTHIeHHBIM, aJJIOTHreHHBIM —
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NepeoT/IOKEHHbIM H3 3TOro e ocajka, HJIH TePPHIeHHBIM — NpH-
BHECeHHHM H3 JPYrHX TOpoA, TAe oH paHee o6pasoBajcf Kak
ayTHreHHulii MuHHepaJs. [To-BHANMOMY, MOXKHO TOBOPHTbH 00 ayTHIreH-
HOCTH IVIayKOHHTa BMellaiolleid ero mopojie npiu mMpOSBJAEHHH cie-
JAVIOWNX TPH3HAKOB: 1) pasMep CTSIKeHHI TIJaykoHnta 3HAuH-
TeJbHO TpeBHIIAeT pa3Mep APYTHX OGJOMKOB H He COOTBETCTBYET
JHHAMHUECKHM YCJOBHSM IOTOKA, B KOTOPOM ToOCJelHHe OBIJIH me-
pPEHEeCeHH H OTJOXKEeHB; 2) IVIaYKOHHT 3aMellaeT JApyrHe MHHe-
paJel, BHeIAPASACh MO TpellHHaM, BBITIOJNHSS MNOJOCTH PaKOBHH HJIH
o0pasysa nceBAoMOp(03bl; 3) MOPLl i TPeIlHHb B IOPOAE BHIMNOJ-
HeHBl TVIaYKOHHTOM, HMEIOLIHM HermpaBHJbHBIE JamgaThle ouyepra-
HHSI; 4) TVIAYKOHHT B BHJE TOHKOKPHCTAMJHYECKOH Macchl NMPHUCYT-
cTByeT B GOJIbIIOM KOJNHUECTBE Kak TVIaBHAasl COCTaBHAs dacTh Iie-
JIATOBOTO OCajiKa, lleMeHTa aJeBpoJHTa HJH necdaHnka. MexaHH3Mm
ayTHIeHHOTO TVIAYKOHHTOOGpA30BaHMsi — ero CBA3b ¢ 30HOH jauare-
Hesa, ¢ OB, npHypodYeHHOCTh K BepXHeMY pPelYKIHOHHOMY CJIOIO
tosmuHoi 10 1,5—2,5 M OT NOBEPXHOCTH OCafKa H JIPYTHE CTOPOHbI
npouecca — u3yvaauc) A. B. KasakoswiM, H. M. CrpaxoBmmM,
M. B. HukonaeBo#l u A0CTaTOUYHO XOpOIIO H3BeCTHHl (6Gubamnorpa-
duio cm. [19]).

[1ayKOHHT, NPHCYTCTBYIOLIHII B BHJAE 3epeH — HETEKCTYPHPO-
BAHHBIX CTSIKeHHH, MHKDOKOHKpeLHil H HX 00JOMKOB,— valle BCero:
SIBJISIETCS AJJIOTHTEHHBIM M TeppHreHHHIM. HUeM BhIlLe obiiee comep-
AaHHe TVIAYKOHHUTA, TeM OoJibllle BEPOSTHOCTL €ro ajlJIOTHIeHHOro,
a He TeppPHIeHHOTO MPOHCXOMKACHHA. AJNJIOTHIeHHBI crocod cuHTa-
ercs XapaKTepHBIM AJs IVIAYKOHHTa NMpH 00pa3oBaHHH TeCYaHBIX
0CaJKOB, 0COOEHHO OJMIOMHKTOBHIX H KBapueBhIX meckos. [TosBie-
HHE NJIaYKOHHTA B KBaplEBOM Necuanuke B koauuectse 10—20 % w
6oJiee Heab3s1 0OBSICHATD [NPHHOCOM 3TOro MHHepaJia H3BHE. OnpiTH!
nokaseiBaior {Wermund E., 1964 r.], a0 mepeHoc riayKOHHTOBBIX
3epeH H3-3a X MaJioii TBepJOCTH, paBHOH ABYM, MOMKET OCYIIecT-
BJAITbCS HA OYeHb GJH3KHEe PacCTOSHHS — NpH nepeHoce Ha 100—
150 kM ocHOBHAast YacTb 3epeH HCTHpaeTcs 0 pasMepa MeJHTOBOIT
¢bpakuuu. PaccrosiHus, npeojfosieBaemble KBapLUEBHIMH 3epHaMH 10
HX OUHIEHHS OT Apyrux oO6JOMOYHBIX 3epeH H OKaThBaHHA A0
HAeaJbHON 3JIHNCOHAaNbHOH GOPMEI, yacTo Haba0aaeMol B KBap-
IleBEIX TecKaX, C OJXHOH CTOPOHHE, H TIpeojoJieBaeMble 3epHaMU
rJIayKOHHTA A0 HX HCTHPaHHA, ¢ APYToi — SIBJAAIOTCS HECOH3MepH-
MBIMH BeJTHUHHaAMH. HOSTOM}T IJIAYKOHHT B OJIHTOMHKTOBBIX H KBap-
LEBBIX MecHaHbIX IIOpogax MOZKET HMeTb TOJbKO MeCTHOE IPOHC-
XOXAeHHe — ObITh COGCTBEHHO AYTHIEHHBIM HJH  ajJOTHTeHHBIM,
a c/ejloBaTeIbHO, CHHIMeHeTHUYHBIM TOJILLE B LeJOM.

ITpeoGpa3oBanue ayTHTreHHOTO IJAYKOHHTA B BepxHeil 3o0He
NOJBOAHOrO OCajlKa M MpeBpallleHHe ero B MIayKOHHT aJIJIOTHIeHHBIIT
6ui10 paccmorpero B. T. ®ponosum [1984 r.]. ITo-suaumomy, cy-
I1eCTBEHHO AaJJOTHTeHHBIM $SIBAAETCSI IVIAYKOHHT HAa COBPEMEeHHOM
wesbge Ha raybuHax 5—450 M M BO MHOTHX HCKONAeMBIX MEJKO-
BOAHEIX meckax. Ilpu mepeoT/oKeHUH B CBSSH C TEUEHHSIMH K
MYTbEBEIMH TIOTOKAMH KakKasi-TO 9aCTh TVIAYKOHHTA MOKeT cOpachi-

70



BaTbCsl B IAyOOKOBOAHLIE, B TOM YHCJe OKeaHHYeCKHe BHAAHHBI.
TlonoGHeft 06/10MOUHbLIH TJIayKOHHT, BO3pacT KOTOPOTO ONpenpens-
ercsi 0,5—28 muan. ger [JlorBunenko H. B., 1980 r.], Bcrpeuaercs
B COBpPEMEeHHBIX OKeaHHYeCKHX ocankax. OGJOMOUHBIH TIJ1ayKOHHT
BO3HHKAeT INPH mMepeoTJOXKeHHH OGosiee APEBHHX TIV1ayKOHHTCOHEp-
JKalliX NOPOJ, TOrAa OH NMPHCYTCTBYET B BHAE eLHHHYHBIX 3€peH,
B TOIl HIH HHO¥ Mepe 3aTPOHYTHIX BHIBETPHBAHHEM.

O6rapyxeHHe rJIayKOHHTOBHIX H KPEMHHCTO-T/IayKOHHTOBBLIX T10-
PO Ha NMOABOAHLIX BYJKAHHYECKHX NOJHATHAX B $SImOHCKOM Mope
[/Iunkuna M. M., 1980 r.] craBur BOmpoc 0 CyllecTBOBAHHH IpY-
roro, BYJIKaHOT€HHO-0CaJl0YHOrO, IJ1ayKOHHTA, 06pa30oBaHHOTO IpH
B3aHMOJEHCTBHH TrJyGHHHBIX THAPOTEPM C MOHHBLIMH OCalKaMH H
OKeaHHYeCKOH BOJOH.

B 3omax BTopHYHOro npeoGpasoBaHHS NPOHCXOAHT BXOXKIEHHE
KaJifd B KPHCTAJJIMIECKYIO PeleTKy IIayKoHHMTa, NMOTepsl CMEIla-
HOCJIOHHBIX (a3 M ero mepexol B FHAPOCIIONY H CIIOAY.

Xnoputel. MmeoT CJI0HCTYIO CTPYKTYPY, CXOAHYIO CO CTPYKTY-
poOfi CJ10J, OCJOMKHEHHYIO OPYCHTOBHIM CJ0OE€M, pacloJOKeHHBIM
MEeXJy OKTa3[ApHUeCKO-TeTpasjpuuecKkuMu makeraMmHd. [lox MHKpo-
ckonom B LH(pax obianamT 3eneHoil H cl1ab0o-3eeH0l OKPacKoH,
HHOT/la GeclBeTHkl. MIHTEHCHBHOCTh OKPACKH YBeJHUYHBAETCS C BO3-
pacranneM kenesa. C nospienneM XpoMa, 3aMellaloILero aaioMH-
HHH, YCHIHBaeTcs NJI€0XPOH3M H NOMBJSIOTCS po30Bas H (PHOJETO-
Basi okpacku. IToxasartesn mnpesom/ieHHs BO3PacTalOT C yBeJHYe-
HHEM 32KHCHOTO KeJse3a W o0uleil xenesHcToCTH F=Fecyw/(Fecyn+
+Mg), B 3aBHCHMOCTH OT 00ILleil :Kee3HCTOCTH MeHSeTcs ONTHYe-
CKHH 3HaK. ¥ GoJIbIIMHCTBA XJOPHTOB OYeHb HH3KOE HBYIpeoMJe-
e (N;—Np,=0--0,005), asynpenom/ieHHe yBeJHUHBAETCS Y CHJb-
HO MarHe3HaJbHbIX H CHJbHO Xejne3ucTex pasuocreir (1o 0,015—
0,020). Muorve xJOopHTH HMeEIOT aHOMaJbHbie HBeTa HHTep(depeH-
[MH — KOpPHYHEBble y HH3KONPEJOMJSIONAX M HH3KOIABYIIPEJOM-
JISIOLIUX XJIOPHTOB, (PHOJMETOBHE H CHHHE Y BHLICOKOTPEJOMJISIONHX
JKEeJIE3HCTHIX XJOPHTOB.

X7OpHTLI HACTOJBKO IIHPOKO PacHpoCTPaHEHLl, YTO caM ¢akT
WX TPHCYTCTBHS He fBJSETCH yKa3aHWeM Ha Kakyio-n1u60 cremnu-
¢HKY JHTOreHe3a. 3HAYMTeJbHO BajkHee yCTaHOBJEHHe HX Iep-
BHYHO-06/JOMOYHOM WM ayTHTeHHOH NPHPOJABI W onpejejeHue co-
cTaBa.

Ilpu usyuennH o0JOMOYHBIX XJIOPHTOB, KOTOpLi€ MOXKHO Ha(Ji0-
1aTh B BHIE PEAKHX CPABHHTEJLHO KPYMHHIX 3epeH, He CBA3aHHHIX
¢ MopaMH H/H TpeLIHHAMH, MOXeT GBITb cAejaHa MOMBITKA ycra-
HOBJIEHH COCTAaBAa MATEPHHCKHX TNOpPOA B MNHTaIOIUX 00JacTsax
cuoca. ITo I'. B. Kenexnuckac [1965 r.], cymectByer 3aBHCHMOCTD
coCTaBa XJOPHTOB OT MCXOAHKX MOpOA. MarHeanaJsbHBIE XJOPHTH
(F=25 at.%) — KOpYHAODHIIHTH — NPOHCXOAAT H3 BBICOKOT.IH-
HO3EMHCTHIX MOPOJ, KJIHHOXJIOPMEHHHHB — H3 H3MEHEHHBIX YJbTpa-
MaduTOB; MarHesuasibHO-xKegaesucrhie (F=25-+75 ar.%) — punmu-
JOJIHTHl — H3 3eJeHbLIX CJaHIEeB, KHCJIBX KpHCTaJJHYecKHX IOpOJ,
NPOXJOPHTH — H3 OCHOBHHIX MarmMaTHYeCKHX MOpOJ; HaKOHell, xe-
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aesncrele (F=75+100 ar.%) — TIOPHHTUTH M3 OCAJOYHBIX HKe-
JIE3HHIX PY/ H IecuaHHKOB.

B craguio ceJMMeHTalHH XJOPHTH He oGpasyiortesi. OHaKO yike
IpH AuareHese B Xoje rajJbMHPOJHTHYECKOTO NMpeoOpa3oBaHus Iemn-
JIOB M Jallee NpH 3nHreHese (OpMHPOBAHHE XJOPHTOB NMPOHCXOAHT
NyTeM YacTHYHOrO HJIH IOJHOTO 3aMelleHHs KPHCTaJJIOB TeMHO-
LBETHHX MHHEepaJoB, 3(p¢y3HBHHX OOGJOMKOB H BYJIKaHHUECKOro
crexkja. XHMHYECKHH cOCTaB HOBOOOPAa30BAHHHIX XJOPHTOB ONpeje-
JfeTCs COCTABOM MHHEPAaJoB, MO KOTOPHIM OH (OpMHpYyeTcd, N
B L|eJIOM KOHTPOJIHPYETCS BaJOBLIM COCTABOM MOPOA. XJOPHTH MO-
Iyt GBITh HCIOJB30BAHBL IJ151 KOJHYECTBEHHOH OLEHKHM CTENeHH BTO-
pHYHBIX mnpeoOpasoBanuii NOPOA NyTeM pacdyera KOJHYECTBEL-
HBEIX COOTHOIUEHHil cojepxaHHii HH3KOTeMIepaTypHOrO NOJHTHMA
Ib (14A, B=90°) wu Gosee BHICOKOTEMIEPATYPHOTO NOJHTHMA
I16 (14A, p=97°), a Takke /51 ONpEeNENEHHS CTEMEHH JKeJe3n-
CTOCTH — MarHe3naJbHOCTH B NOPOJAAX OJHHAKOBOTO HCXOJIHOTO CO-
craBa [PentrenoBckie mMeronsl. .., 1965 r.]. Poct Bropuunsix npeot-
pas3oBaHUil CONPOBOKIAETCS YBEJIHUCHHEM MAarHe3HaJbHOCTH X.JO-
PHTOB.

Otaenvuyio rpynny o6pa3yioT MHHepaJhbl, O4eHb OJH3KHE [0
XMMHYECKOMY COCTaBY K XJIODHTaM, HO CTPYKTYPHO CXOJHHIE C cep-
IIEHTHHOBLIMH H KaOJHHOBHIMH MHHEpa/laMH, Ha3blBaeMEle M0 Mpes-
goxennio b. Heawscona u P. Pos centexnopuramu. Bxoasiue B 3Ty
TPYNIy aMe3dT, TPHHAJHUT, KPOHIUTEATHT H GOJBIIHHCTBO MHHepa-
JIOB, OMMCHIBABLIMXCS KAaK «INAMO3HT», AAl0T Ha MOPOIUKOBHIX peHT-
reHOrpaMMax CHJbHBIH Ga3anbHblit pedaexc ~7 A mpu oTcyrcTBHI
CBOHCTBEHHOro coGCTBeHHO XJopHTaM orpaxkenns 14A. Cenrtexio-
PHTHl BCTPEYAIOTCS B PACCeSHHOM BHJE B L@MEHTEe NeCYaHHKOB, HO
yame oGpas3yloT CTHKEHHS, KOHUEHTPHUECKHe M paIHasbHO-JTyuH-
cThie 00/HTHL. O HMeIOT XKeJTyio, Gypo-3efeHyio HiaH Gypyio Ok-
packy, o6ianaloT MHKpoarperaTHoil moJsipHsauueidl H ABYNpeJOM-
JeHHeM GoJjee BHICOKHM, yeM Yy GOJLIIHHCTBA XJOPHTOB, HO HHXKe,
geM y TJayKOHMTA; CJaTaloT OCHOBHYIO Maccy OCaJOYHBIX CHIHKAT-
HBIX JKeJEe3HHX PYX.

7A-cenTexJIOPHTH SABJSIOTCH HH3KOTEMIEpPaTYPHLIMH o6pa3oBa-
HUAMH, GOPMHUDPYIOLUMMHCH IIPH CeIHMEHTAllHM H JHATeHe3e B Ko-
pax BbIBETPHBAHHS, Yalle MEJKOBOJAHBIX y4acTKaX, IO-BHIHMOMY,
onpecHeHHHX 6accefiHOB B ¢/JaGOBOCCTAHOBHTE/NBHBIX YCJIOBHAX.
[Tpu xarareHese, Tak Ke Kak NPH 3KCNEPHMEHTax B YCJOBHSAX IO-
BbIlICHHS [aBJeHHS H TeMIepaTypsl, mepexoaar B 14 A-xnopurwi

CruabnHomenan. Becbma CJIOXKHBIT €OCTaB 3TOTO MHHEpaJa
B KaXKI0M KOHKPeTHOM cJiyuae OmnpejefsieTcsi BAJOBBIM XHMHUE-
CKHM COCTaBOM TOPOAH, IJe OH o0pasyercsl HMCKJIOUUTENbHO KAk
MHHepaJ ayTureHHblfi. CTPYKETypa CTHJABIHOMEJaHa CcXOAHA CO
CTPYKTYPOJi CJIOALI H COCTOHT H3 OKTa3ApPHYECKO-TETPas3APHUECKHX
NaKeTOB, Pa3JAeJeHHBIX BXOASIHMH B MEXKCJO0EBhle NPOMEXKYTKH
HOHAMH MeTaJsioB H BOAB. CTHIBNHOMENAH MOX0X Ha GHOTHT K
B GOJBUIHHCTBE CJIyYaeB HEOTJHYHM OT HEro ONTHYECKHMH MeTo-
namu. Jlna  npeABapHTeNbHOTO OMNpe/leJeHHS CTHJABIHOMeJaHa
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MOJKHO T10JIb30BAThCS HEKOTOPBIMH BTOPOCTENMCHHLIMH TpH3HAKAMHU:
B o0pasle, a Takxe MOA OGHHOKYJSPHOIl JyMoii MOKHO 0OGHAPYHKHTb
XPYOKOCTh YellyeK CTHJIbLIHOMENaHa, OTJHUAaLylo HX OT YOpy-
THX Yemyek GHOTHTa M THOKHX IJIACTHHOK XJOpPHTA; Y 3epeH, Je-
JKalllux Ha GasonuHakoujae, noj GHHOKYJIAPOM H B HMMEpPCHOHHBIX
npernapaTax MOXHO BHAETb IONOJHHTENbHYIO CHAfiHOCTb, nepreH-
aukyaspuyio (001); cTuapnHOMeJNaH He HMeeT CHTOBHAHOTO H TMAT-
HHCTOro moracanus, HabjamoaeMoro y GHOTHTA.

CTuabnHOMe/IaH CYHTAETCs XapaKTepHLIM MHHEpaJoM 30H 3e-
JIeHOCTIaHIeBOro H riaykoaHoBoro meraMmopguama, rae oH obpa-
3yeT He TOJNBKO eIHHHUYHBIE 3€pHA, HO H PaAHAJILHO-JYYHCTHIE CKOM-
JIeHHSI H 3EepPHHCThle MaccH, cJjarajollde mpoc/oH. B rpayBakkax,
Ty(ax u JaBax CTHJABMHOMeJaH OOLIYHO HauHHAaeT (OPMHPOBATHCS
BhIllIe TPaHHIE MeTaMop(pH3Ma — B 30He MeTarexesa, 4yeM MpHHIIH-
MHATBHO OTJIMYAETCS OT GHOTHTA, ()OPMHPYIOIIErocs B BHICOKOTEM-
TepaTypHHIX (aunsx 3eqeHocaaHIeBOH 30HH. CTHIAbNHOMenaH 06-
pasyercsl TakMXKe KaK HH3KOTEMIepaTypPHHI NPOAYKT NMOCTTEKTOHH-
YecKOH HJIH nocTMeTaMOp(pHUeCKOH MHHepaJH3alHH —B LeMeHTe
TEHTOHHUECKHX OpeKuHil, B CEeKYyIIHX XHIaXx HIH MyCTOTax.

Mupoduaant. [logoben caonam, Tak Kak ero cTpykrypa obpa-
30BaHA CJOSIMM, COCTOSIIHMH H3 HOHOB ANIOMHHHS B OKTa’lpH-
YeCKoll KOOpAHHALMH, pacrnojaralioliMHCcs MexAy JBYMS CJIOSMH
KPeMHEKHCJOPOAHBIX TeTpasapoB. 1o 3amo/iHeHHI0 aJIOMHHHEM OK-
TasJpHYECKHX IOJOMKEHHH MHPOQHJIHT OTHOCHTCS K JIHOKTa3[pH-
YEeCKHM CJI0JaM, a Mo CTPYKType 3JieMeHTapHOIl SYeiKH — K IMOJIH-
tuny 2M,. BceTpeuaercs B BHIE MEJKHX JHCTOBATHIX IJIACTHHOK,
pajHaJbHO-JYYHCTHIX MFOJBYATHIX arperaToB, MAacCHBHBIX arpera-
roB MeJknx KpHcrajnos. IToa MHKpockomoM MoKeT OBITH NPHHSIT
332 MYCKOBHT HJIM THIPOCTIONY, OJHAKO MMeeT OYeHb BLICOKOE IBY-
npeJOMJeHHe, OTYero Najke B MeJKHX KPHCTaJJax BHIAHH SIpKHe,
«CBepKalolinHe» HHTepdepeHIIHOHHbIe OKPACKH.

[Mnpotuanut — penkuil MHHepaJ 0CaJ0YHBIX NMOPOJ, BCTpeualo-
HIHACH B TJIMHHCTBIX CJaHUAX W MOHOMHHEpAaJbHBIX MecYaHHKax.
O6pasyercsi NpPH NOBLIIEHHEX AABJEHHAX H TEMNEpaType B 30HAX
merareHe3a W MeramMop@uaMa 10 KHAHHTOBOH CTaAHH, HO TOJBKO
B TEX CJyYasix, KOrja HHTEepCTHLHOHHBIE PACTBOPH HE COLEpKAaT
111e/107eH, YTO BO3MOKHO [PH NPeo6pa3oBaHHH KAOJHHHTOBBIX VNI
W KBapueBbX neckos. Ilupodunnnr obpasyercs Takike B THAPOTE]-
MaJbHO-H3MeHEeHHBIX MOpOJAax MO I0JIeBOMY LINATy, KHAHHTY W He-
KOTOPHIM JAPYTHM MHHepaJaM.

Mpenaur. OTHOCSAT K Tpynmne XPYNKHX CJI0A KaK COAepIKalluif
KalabLHH W MMEIIINH XOpPOIYI0 MJACTHHYATYIO cnaiHocTb., O6BYHO
BcTpeuaercsl B BHAe Ta6GaIHTUATHIX CKOMNeHHH, GOYOHKOO6pasHBIX
arperaTtoB H NMOYKOBHAHBIX OKPYIJHX Macc. B mundax Gecmseren.
Xopomo guarHoCTHPYeTCs MoJ MHKDPOCKONOM.6Jarofaps BHICOKOMY
peabedy, BLICOKOMY ABYNIPEJIOMJEHHIO H ONTHYECKHM aHOMAJHSIM —
ROJTHOBOMY M/ 00.1a4yHOMY TOracaHuio W aHoMaJbHON HHTepde-
peHnHOHHOI okpacke. TTpennt o6pasyercs B Kap6oHaTcoAePKAUIHX
TIOJUMHKTOBBIX 10p0JAaX, IPayBaKKax H BYJKaHOTEHHHIX rpayBaKe
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Kax H yCcToiuHB B 30He IJ1y0OKOro KarareHesa H merarexesa. Berpe-
yaercs TakkKe B KOHTAKTHO-H3MEHEHHBIX IOPOJAax, MpeTepreBmny
KaJblHeBblil MeTacoMarto3, a TaKXKe Kak THADOTepMaJibHLIH MHHe-
paj B JKHJax, MyCTOTaX H MHHJAJHHAaX OCHOBHHIX 3(dy3uBoB ii
rpayBakKK.

§ 3. HECJIOHUCTBIE CHJIHKATBI

Heoautni. SIBAsiIOTCST BOAHBIMH QJIOMOCHIHKATAMH llesouefi u
LIEJOYHLIX 3eMefb C KapKacoM H3 KpeMie-aJIoMOKHCIOPOIHEIX TeT-
pasapos. OTpHUATeNbHBIE 3apsAkl Kapkaca cO0aJaHCHPOBAHHI Ka-
THOHaMH, B OOJBUIMHCTBE CJIy4aeB KaJ/bIHfA, HATPHA HJIH Kalud,
pacmosiaralolEMHCSl B MOJOCTSIX Kapkaca. B kaHajlax kapkaca Ha-
XOASTCS MOJIEKYJILI BOJAbI, CMOCOGHBIC BHIAGAATHCA TIPH HaArpeBaHHH
10 50—350 °C Ge3 paspyuleHHs KpHCTa/JJIHYecKoH pemeTkH. Ileo-
JuThl B un@ax OecuBeTHH, HMEOT O4YeHb HH3KOE CBETONpeaoMJIe-
HHE H HH3KOe [ABYNpeJoMJ/eHHe, NO3TOMY HX OOHapyKeHHe B NeT-
porpagHyeckux ulIH¢ax npH AOCTATOYHOM pasMepe 3epeH He Bbl-
3biBaeT TPyAHOCTeH. 3aTpyIHEHHS BO3HHKAIOT HPH ONpPeaeJeHHH
MHHepaJbHBIX BHIOB BHYTPH TDYINbl, TaK KaK ONTHYECKHE CBOW-
CTBA OTJAEJbHEIX MHHEPAJOB IepeKphIBalOTCA Mexay coGoii [8, 15],
a TaKxKe HM3-3a Pa3sBHTHA TOHKOJAHCIEPCHBLIX PasHOCTelH, B CHIY Uerc
OCHOBHEIM METOJOM JHATHOCTHKH MHHEpAaJOB SIBISETCA PEHTreHO-
CTPYKTYpPHBIHl aHAIn3, JONOJHAEMBIH 3JeKTPOHHOH MHKPOCKOMHEC.
Ilpu pasmepe 3epen Gosiee 0,05 MM HEONHTHI MOTYT ONpeAeNATLCS
B umMmepcun. B. M. MypasaeBnim [1974 r.] onxcaHa MeTOAHKAa Bbi-
JeJleHUsl YHCTHIX (paKUHi LEeOJHTOR NyTeM HCKYCCTBEHHOTO YTH-
JKeJleHHsl IpUMeceil M pasjle/ieHdsl B TSKeJO0i KHUAKOCTH UeHTPHY-
ruposanuem. H. B. Jlorsunenko [l5] npHBOAMT panuOHAaJILHYIO
CXeMy HX OIITHYeCKOro omnpeleneHHa B HMMEDCHOHHBIX IIpena-
parax.

[{e0/HTHl — NOJNTeHeTHYeCKHe B Teo0JOTHYECKOM CMEBIC/Ie ofpa-
30BalHs, BCTPeYalOUlHecs B Pa3JHYHBIX OCaJKaX H OCaJOUHLIX MO-
poiax B TOJHOM juanasoHe p—T-ycloBHII HX CYLLeCTBOBaHMHS,
B BYJKaHOTeHHBIX nopoaax, H3MCHEHHBIX MOCTBYJKaHHYECKHMIL,
raJbMHPOJHTHIECKHMH H THAPOTEPMAaJIbHLIMU IlpoLeccamMH, H B 30-
Hax TeJeTepMalbHOro OpyaeHeHHsI.

Buispienneiit B nocaeanue JBa JLECATHJIETHS «KOCMOIOJIHTH3M» LEOJIHTOB 34-
CTABHJI NepecMOTPeTh CYLIECTBOBaBlIEe KAKOE-TO BPEMfA NMPEACTaBJeHHE O LUBOJH-
TOBHIX Qaunsx Kak HHAHKaTopax rJay0oKOro smHreHesa — HayaJbHOrO METaMop-
dusma, caoxupuleecs K konuy 50-x — wmauany 60-x romos Gaarojaps paboram
I, Kym6ea, A. C. 3anopoxuesoit, A. I'. Koccosekoit, B. . lllyrosa u Apyrax u
Boluejulee B oOILYIO TEOPHIO 3MHreHesa u meramopdusma. Crana oueBHAHOH 3a-
BHCHMOCTbL COCTaBa OTHEJbHLIX BH/OB LEOJHTOB M HX KPHCTAMJIOXHMHYECKHX OCO-
GeHHOCTe OT MHOTHX (JaKTOPOB: JaHMA(THHIX YCJAOBHH, HCXOAHBIX TOPOA, ¢
3HKO-XHMHYCCKHX H TepMoAnHamuueckux napametpoB. A. I, Koccosckoit Buaenexo
[12] mects reHeTHYECKHX AacCOUMAUHN LEOJHTOB, B KaXKJAOM clydae NOZUKHAN-
IIMXCH ONpejesieHHbIM, OTJHYHBIM OT JPYrHX 3aKOHOMEDHOCTAM B CMEHe MHHe-
pPanbHEIX BH/I0B TNPH H3MEHEHHAX YCJIOBHIl MuHHepanoolpaszoBaHus. BepTHKanabHasm
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30HAJBHOCTL LEOJANTOB, CBA3aHNAs C 30HAJLHOCTBIO KaTareHe3a, sBJfAETCA JHIUb
YaCTHLIM CJydaeM [IPOSiB/JEeHHS BO3MOMHEIX TOCJIEeIOBATELHOCTEH B CMeHe Mie-
paabHBX BHAOB. TaMm, rie LEOJHTH pacnpocTpaHeHH H MOTYT OhIThb NMpOC]eMKEHH!
B BEPTHKaJLHLIX pa3pe3ax 3HAYHTENBNON MOIIHOCTH M NpHOIH3HTe bHO OAHHA-
KOBOTO ClJBIlHaJll-ll{)I‘D cocTapa, yaaercs nabmo1ath CBEPXY BHH3: MAaJOH3MCHEH-
HOE BYJAKaHHYeCKOe C¢TEeKJo ¢ ONajoM H MOHTMOPHAJIOHHTOM—-KIHHONTH/IOMHT
€ MOpPACHHTOM M  MOHTMOPHJJIOHHTOM—>TEHNAHAHT H  aHAJLIHM—-JOMOHTIT
¢ xoppencurom H xJoputoM. Huxke cieayer anbOHT-MPeHHT-NMYMIENTHHTOBAA 30HA
METareHesa, a 3arTem SHIIAOT-HJIBGHTOBE?I 3eJieHOCcIaHeBast.

Yeradosiennoe MHoroodpasye reosIOrHYecKHX 0OCTAHOBOK Ile0-
JuToo6pasosanns namoctpupyercs taba. 10. Tlpu atom o6muMH,
00beIHHAIOIHUMH BCE 1L@OJHTHl NPEANOCBIIKAMH LISl HX MOfABJEHHS
SIBJISIIOTCSI JIBa q)aKTopa: HaJH4YHE peaKLLHOHHOCTIOC()ﬁHOTO CTPOH-
TeJILHOrO0 BELIeCTBa, KOTOPLIM MOKET ObITh BYJIKAHOTeHHBIH MaTe-
pHAJ, NOJeBHIe INATLl CPelHEero COCTaBa, a TakKikKe TIHHHCTHIE MH-
Hepasbl, M LIeJOYHO XapakTep BMellapomux pacteopoB. CefA3b
LUEOJHTOB €O IIeJOYHRIMH BOJAMH — NOBEPXHOCTHBIMH, TMOJA3€EM-
HBIMH HJIH IOBEHHJbHBIMH — YCTAHABJHBAETCA O4Y€HDL YacTO H, N0
MHEHHIO HeKoTopblx HecaenoBareseii [Komopyanu B. H., 1980 r.,
SIBASIETCSl pelualollell, onpegensiolled cam (aKT BO3HHKHOBEHHS
11€0/IHTOB, HX MHHEpaJbHBIH COCTaB H XapakTep acCOLHALHH.

TABJIHLIA 10

Yeaosust 06pa3oBaHHs LEONHTOB B OCATOYHBIX TOJUIAX
(no A. T. Koccosekoil [13], ¢ HeKoTOpsIMH H3MEHEHHAMH)

§
s E E E
Cmaduu 5 g E z = 3 3
Mecmo  obpasobanusn g s 3 3 = F E
u amanut 3 5 ] 2 -l 4 s
) = o = ] I
3 S 3 < | ¢ | =x <
= &
=
" Oreanuvecxue ocadsu [ colpemennsie u
Cedumenmozenes dpebuue)
Tkt Oecadru  codofeiz ovep (colpemennsre u
dpebnue)
HivEmiwi CobicmBenno ocadovnse monwy Gea Budu-
muz  nporbnenud Bynwanuvecxod Genmens- I
snuzenes o2 |
riiteia Peeuonansne - WECKU - U3 e I '
fAy0aRysE Kemnnenco! Byrwanoeenno-ocadownsiz |
sRaLENeD ocadowwsiz  nopod |
Tirieli
Bynxaroeenno- ocadoywsie nopode: ¢ Bsicoxum 1 1 i
Han0MeHHbIE mennofsit nomowom § coBpemennwiz Byana- 1 '
eufipomepmansise|  wutecxur obnacmpz 1 L]
UIMEHERUR I l
j T | | | 1 1
Memamoppuaobanwsie MazMamuyecxue Nope= 1 X i 1
db  cpedunno- oxeanuveckuz -zpebmol 1 ' : - :
| i | X X L

Mpumeyanne Toamuna H QAHHE JHHHA COOTBeTCTBYIOT MacliTaGaM o6pa30BaHHA
LECONHTOB.
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Fpynna snupora. B ocajpounblx nopoaax H3 MHHEpaJOB 3TOii
rPYNIE, OTHOCANIEHCH K OCTPOBHBIM CHJAMKaTaM, wualle ApPYTHX
BCTpeyaloTcsd LHOH3UT, KIHHOIOH3HT H 3MHJ0T.

IHousut. Manoxenesuctulfi muuepana (Fe;O; or 0 mo 5 moa
%), B mandax GeciuBeTeH, 3a HCKJIOYEHHEM MapraHIOBHCTHIX Pas-
HOCTeil, HM@IOIHX PO30BATHIl OTTEHOK; 3ePHA HECKOJLKO BLITAHYTHI
no cosepurennofi cmafinoctu {100}. MHorma BciaeACTBHE CHJBHOI
IHCIIEPCHH ONTHYECKHX Ocefi HMeeT aHOMAaJLHYIO HHTEpGhepeHIH-
oHHYI0 oKpacky. Or smHa0oTa OTIHYAETCS MeHBLLUIHM ABYIpeJoMJe-
HHEM, MpsIMBIM IIOracaHHeM H ONTHYECKHM 3HAKOM, OT KJHHO-
IION3HTA — MEHBUIHM JBYNpPEJOMJEHHEM H IPAMBIM IIOTaCaHHEM.

Kaunuonousur. Manoxenesuersii (FeaO; ot 5 1o 10 Mo, % )
SNHAOTOBLIH MHHepaJ, B ULIHGax HabuiofaeTcs B BHAE GeClBETHBIX,
PO30BATBIX HJH JKeJTOBATHIX 3€peH, OTAHYAIOLHXCH OT 3MUL0Ta
MEHBLIHM MPENOMACHHEM W ABYNDPEJOMJIEHHEM M TOJOKHTeNbHBIM
ONTHYECKHM 3HAKOM.

Snuaor. HanbGosee xenesucTolil MHHepaJs 3TOH rpynnel (co-
Aepxut Fe;O3 no 40 mon.%). B waudax sepHa 3mHI0Ta H3OMET-
pHYeCKHe HJH CJerKa YAJHHeHHHe, 60ablueil yactblo GecHBeTHHIE,
HHOTZla c1ab00KpallleHHEe H MJEOXPOHPYIOT B 3€1eHOBATO-XKEJATHIX
i $HCTAIIKOBO-3e/1eHbIX TOHAaX. XapaKTepHoil 0cOGEHHOCTbIO SIBJIfA-
eTcd fipKasi H HepaBHOMepHas B mpejesiax OAHOTO W TOTO JKe 3epHa
«6asapHasi» HHTep(epeHIHOHHAS OKpacKa.

MuHepaJsl rpynnel 30HAOTA BCTpeyaroTcs B MecyaHblX MOpPofax
Kak B BH/Ie 00JIOMKOB, OOBIYHO c1a000OKATaHHBIX, ¢ KdeMKaMH BHI-
BeTPHBAHHS H/JIH KOPPOAHPOBAHHLIX B TOH HJ/HM HHOH CTemeHH, Tak
H B BHJE ayTHreHHbx oOpasoBaHuii. EAHHHYHbIE 3epHA MHHepaJoB
rpynns 3MHAOTA, KaK AaBHO Obiso orMeueno JI. B. IlycrosanoBeim
[1956 r.], MoryT mosiBASAITBCH B MOpax, TPEIIHHAX M LEMEeHTe Yyike
Ha paHHHX sTanax npeo6pa3oBaHus ocafoyHuX mopox. Ha rpanuume
30H KaTareHesa M MeTareHe3a KOJMYeCTBO HX MOCTENeHHO BO3pa-
CTaer, a 3aTeM pe3Ko yBeJHYHBaeTcs BOJM3H 3eJleHOC/aHLeBoil
30HBI. Peskuit KooHMuecTBEHHBIH CKAauOK B COAEPMAHHH SMHIOTOBBIX
MHHepaJiOB $BJSIETCS OAHHM H3 KPHTEDHeB MNpPOBeAeHHs HUKHeil
TpaHULBl CYIIEeCTBOBAHIIS OCAAOYHHEIX MOPOI.

Hau6onee GnaronpuATHH AJS Pa3BHTHA MHHEPAJOB TpYNL!
SMHAOTA NOJHMHKTOBEE NeCYaHHKH ¢ KapGOHATHBIM IEMEeHTOM,
BYJIKAHOMHKTOBLIE TpayBaKKH M TydorpayBakku OCHOBHOrO cO-
crasa. BumoBoH cocraB MHHepaJoOB TPYNNBl 3MHA0TA 3aBHCHT OT
ofIell KeJe3HCTOCTH TMOpPoha, oObuHO npeobnagaeT CcoOCTBEHHO
3MHAOT, XOTA OJHOBPEMEHHO B OJHO{ H TOIi Ke Mopoie MOTYT NpH-
CYTCTBOBATbL BCE TPH MHHEpaJa 3TOil IPyNIHL.

Mymneanuur. [lo crpykrype 6aH30K K 3nugoTy, HO GoJec
CJI0KHOTO H M3MeHUMBOro cocrasa. B uummdax GecuBereH HJIH OK-
palueH, IVIGOXPOHPYeT OT 3e/leHOBATO-MKEJNTOro [0 MKeJTOBaro-0y-
poro. CylecTBYIOT TaKie TyCTOOKpalleHHEle ONTHYeCKH OTpHIa-
TeJbHBIE PA3HOBHAHOCTH. BO3MOXKHBI aHOMaJbHLIE 1BeTa MHTepde-
peHIHH. KpHCTa/ILl NYMIENJHHTA, BHTAHYTHIC MapajilesbHO OCH
b, BecrpedatoTest 0OBIYHO B BH/Ie BOJIOKHHCTHIX NMYYKOB, pPajHalibHO-
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JYYHCTHIX arperatoB MJH MJIOTHBIX Macc Pas/JHYHO OPHEHTHPOBAH-
HBIX BOJOKOH. [aGHTyCc KPUCTAJJIOB — BaXHBI AMArHOCTHYECKHH
NPH3HAK MyMNEJHHTA, OTJHYAIIIHI ero OT MOXO0XHX MHHEpasoB
rpynnst snugota. KpoMme TOro, oT K/JAHHOLOH3HTA NYMNEJJHHT OT-
Jau4aercsi 6osiee BHICOKHM [JABYINpPeNOMJIEHHEM, OT IIOH3HTA — KOCHIM
noracaHueM [BHAMMBIM, OfHAKO, He BJOJb BOJOKOH, a B KOCHIX Cé-
HeHHIX HJH MNepuneHiHKYJSIPHBIX HM, T. e. Ha miockoctd (010)].
Ot snupora orinyaercs OoJee HH3KHM CBETONPENOMJIEHHEM H
ABYTpeJIOM/IEHHEM.

Ilymnennuut Berpeuaercs B npeoGpasOBaHHLIX rpayBaKKax, Ty-
tdax u 3e/leHOKaMeHHO-H3MEHEHHBIX AHa0a3ax, CNHJIHTOBHIX JiaBax
M YJBTPAaOCHOBHBIX MOPOJAAX, T/le BMECTE C MPEHHTOM SIBJASETCH HH-
JHKAaTOPOM TNPEHHT-NYyMMNe/JIMHTOBOH (allMH, IpHHaaaeXKalled 30He
MerareHesa. B oGmacTu nposiBjieHHs cTpeccoBOro u OapHdeckoro
MeTamopdusMa onyckaercst HHIKe 30HHI MeTareHesa — B 3eleHO-
ClaHUeBYI0 HJH rjaykogpaHoByio 3oubH. B meramopduueckux ¢a-
LHSX, OJIHAKO, BhICTYNaeT KaK HauboJiee HH3KOTeMIepaTyPHBIl MH-
HepaJl, mposiBJSASCh Yallle BCEro B CEKYIIHX TpellHHax, XKHJAax |
LIeMeHTe MoCTMeTaMoppHUeCKHX Gpekyni.

AKTHHOJIMT — TPEMOAHT. MuHepaas 3TOr0 psAza SABIAIOTCH
eJHHCTBeHHOM rpynmoii cpeaun amdubGosoB, obpasyouelics B oca-
JIOYHBIX Mopojax mpH p—7T-yCJI0BHAX, CBOHCTBEHHBIX 30HAM KaTa-
reHesa H Merarenesa. bosee mIHPOKO pacnpocTpaHeH aKTHHOJHT —
MartesuaJbHO-3KeJ1e3HCTHIH 4JeH psifa, B KOTOPOM IKeJe3HCThIif
KOMMoHeHT cocraBaser 15—50 %, Goaee KenesHCThe PasHOCTH
BoOOlle peKH B NPHPOJe, MeHee Kene3HCTHIT uneH paga (0—15 %
KEJIe3HCTOH COCTaBASAOLIEH) — TPEMOJHT B OCaflouHLIX MOPOAax
BCTPEYALTCH pPeXe AKTHHOAMTA, NPEUMYUIECTBEHHO B TJIMHHCTO- W
necyaHo-10/JOMHTOBHIX NMOPO/AAX.

AKTHHOJMHT B LIIH(eE OKpallleH B 3eJeHbli 1BeT pasMHYHOH HH-
TEHCHBHOCTH, 06pa3yeT TOHKHE BBITAHYTHlE KPHCTa/JIbl H BOJIOKHA
C MOJOXKHTEJNbHLIM YAJHHEHHeM. TpeMOJHT MOX0X Ha AaKTHHOJHT,
Ho B maHpax GecnsereH H obiaagaer 6ojiee HH3KHMH MOKa3aTe-
JISIMH TIPeJIOMJIEHHS.

TpemoanT siBAsieTcs MHHEpAJNoOM pPaHHHX CTafHii TePMHYECKOTro
MerareHesa M MeramopdusMa H oGpasyercs B pe3dy/bTaTe CHHTe3a
NOJOMHTa ¢ KpemHeseMoM. IIpn HanWuHHM B mopojax xeJjes3a, xa-
PaKTepPHOro VISl HOJHMUKTOBEIX MeCYaHHKOB, IPayBaKK M BYJKaHH-
TOB CpeJHero H OCHOBHOrO COCTaBa, B pesy/bTaTe CHHTE3a H3 MO-
POBHIX  pPacTBOPOB INPOHCXOAHT KPHCTAMIH3ANUNHA AKTHHOJIHTA.
B necuanukax yxe nHa cTajiuu ray6okoro Kartarenesa mnpu amopdiu-
3allHH BYJIKaHOTEeHHbIX 06JJOMKOB H MaTpPHKCA NIPOHCX0AHT 06pa3osa-
HHE TOHKHX paccesHHbIX c¢s1a00 ABYNPEJOMJAIONIHX KPHCTAJIHKOB
aKTHHOJIHTA, 3aTeM NpoIecc OKPHCTa/IH3aluH H 000cob/IeHHs MH-
HEpaJioB yCHJIMBAeTCs H 3aBeplIaeTcsl B BEPXHHX IOPH30HTax 3ese-
HOCJIaHLEBOH 30HH. AKTHHOJIHT pa3sBHBaeTcsi TakKxe MO mepHge-
pHH 06JOMOYHBIX NHPOKCEHOB H POroBbIX OOMaHOK, B NMyCTOTax H
CeKyIHX TpellHHaXx.



§ 4. MCKONMAEMOE OPTAHHYECKOE BEWECTBO

Hckonaemoe OB cocrout us ajnementoB C, H, O, N, S u neko-
TOpBIX ApyruHx. OHo MoxkeT OBITh KOHUEHTPHPOBAHHBIM B YIVIfX,
FOPIOYHX CJaHLaX, rasoBeIX M He(TAHLIX 3ajexax HJIH paccesH-
HBIM, SIBJISISICH NPH 3TOM 00si3aTeJbHEIM CIYTHHKOM BCEX OCAJ0YHBIX
nopoA. [naBuoit ¢opMoil HakOMJIeHUA cOeAHHEHHHl OpraHHYecKOro
yraepoia sisasercs paccesHHoe OB: cooTHowenHe Mexay oOuiei
Maccoit Copr B CHANHYECKOH YacTH 3€MHON KOPHI, cojepiKalueiics
B paccesiHHOl (opme, B yrasax u B Hedtn coctasaser 100:0,3: 0,026
[Baccoesnu H. B., 1973 r.]. HauGoabiee cpeanee cogepxaHue pac-
cesnnoro OB ycranaBauBaercss B IMIHHHCTHIX mopoaax Copr=0,9 %,
B TecYaHbIXx Mopojax cpexaHee cojepxkaHue Copr=0,2 %, a kaapk
Copr B OCalouHBIX Nopoaax paBeH npuéansuteasho 0,7—0,8 9.

Paccesinnoe OB ocajouHBIX TMOpPOJ MojpasjessieTcs Ha JBa re-
HeTHYeCKHX THIa — FyMycoBoe H camponesneBoe. [lepBoe sBisiercs
NpoAyKTOM npeofpa3oBaiis Ha3eMHBIX PAacTHTEJNbHBIX OCTaTKOB,
BTOpPOe — cy0aKBAJIbLHBIX PACTHTEJbHBIX H B MEHbIIEH CTEeNeHH KH-
BoTHbLIX opranuamoB. [enenne POB no renerHueckoMy MpH3HAKY
Ha TyMycOBO€ H CAIpoMeJeBOe He BCerja BO3MOXKHO H3-3a HesicHO-
CTH TIPOHCXOXKJAEHHSI H MOKeT ObITh 3aMeHeHO Je/leHHeM M0 Tpeol-
JajalHio THNOB MOJEKYJSPHBIX CTPYKTYp. Beimectso, Kiaaccubu-
IipyeMoe KaK TYMYCOBOEC, XapaKTepH3YyeTcs INPeHMYILeCTBeHHO
KOHIEHCHPOBAHHLIMH TOJHAPEHOBBIMH MOJIEKYJSIPHBIMH CTPYKTY-
pamu, oHH oOelJHEeHBl BOJOPOJIOM, B 3/JeMEHTApHOM COCTaBe HX
ob6uiyno H/C<0,9, a B macce OB uacro BcTpeuaroTes MopdgoJiorn-
YeCcKH BhIpayKeHHBIE OCTATKH BhICIIel pacTHTenpHOCTH. Camponese-
BhIil THI TNpeAcTaBjeH ajH(aTHUYECKHMH H AIHKJIHYeCKHMH COeJIH-
HEHHSIMH, CBI3aHHBIMH MeXAy coboifi KoMmaekcaMu oGOTrauieHHBIX
BOJOpOJOM moauMepoB, 3HaueHne H/C>1, nnma OB xapakrepHo
MaJjioe CoJleprKaHue pasJHYHMBIX PACTHTEJBHBIX WJIH JKHBOTHBIX
OCTaTKOB I npeobaaganie KOJAJIOMOP(MHBIX 1 copOHPOBAHHLIX (POPM.

Hckonaemoe OB rymycoBoro, camponejeBoro HJIH HHOTO mepe-
XOIHOTO MEXKAY HHMH THIIA COCTOHT H3 TPEX OCHOBHBIX KOMITOHEH-
TOB: 1) T'yMHHOBBIX M calpomnejeBbiX KHCJOT, PACTBOPHMEIX B CJa-
O6BIX BOAHBIX pacTBopax Mienoveil; 2) OGHTYMOHIOB, PacTBOPHMEIX
B HHM3KOKHISIIHX OpPTraHHYeCKHX pacTBOPHTEJSIX — XJopodopme,
cnuprobensoqae u Ap.; 3) HeGHTYMHOR YacTH WJIM OCHOBHOH Macchl,
HEeH3BJIeKaeMOoil OpPraHHYeCKHMH pDacTBOPHTENSAMH H BOZHBIMH Ile-
JI0YaMH.

Hayuenne xomnonentHoro coctaBa OB — KOHUEHTPHPOBAHHOTO M PaccesiH-
HOTO — MPOH3BOAHTCS MpPH CHELHAJbHLIX HCCJAEeLOBAHHAX B CBA3H C norpelHo-
CTAMH YTOJbHON H HedTanoil reonornu [11] w He sABAAETCA HENMOCPEACTBEHHOI 3a-
naveit oGuieit nerporpacun. B sagauy nocaejieil, no-BHANMOMY, BXOJHT OCBeule-
HHE HEKOTOPHIX HanboJiee BaXKHLIX C TeoJIOTHUECCKOR TOUKH 3peHHs ocobenHocreil
OB, npoJaHBalOUIHX CBET HA NMPOHCXOJKAEHHE 3aKJIIOYAIOMHX HX OCAJOUHBIX MOPOL
H COMEp:KAlIHX TpeIBapHTE]bHLIE OLEHKH [0 HX TMpaKTHUecKof 3nawumocTH. [To-
9TOMY MeTporpadHueckoe HccaejoBanie BKaouaer: 1) onpefenenne ofiiero co-
nepxanua Copr B TOpORE; 2) omnpejiefieHHe TNPHCYTCTBHA GHTYMOB ¢ MOMOIIEIO
JIOMHHECHEHTHBIX JaMM HJH JIOMHHECLEHTHOTO MHKpocKoma; 3) TpH YycTaHOBJe-
HiH GHTYMOB — OnpejefieHHe HX KOJHYecTB, H3BJeKaeMuX XJopodopmom (macaa,
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cMoael, acanbTernl), cnuprobensonom (Garymonas JICBBA, ICBBC), a Takxke
cBA3aHubiX GHTYMOHZIOB, H3BJeKaeMbIX mnocje o6palboTKH ReGHTYMHHHPOBAHHOM
nopoant 10 %-noit HCI; 4) onucanne opraHHueckoro BellecTsBa noJ MHKPOCKOTIOM.

IMocnennss U3 nepeuHcJeHHBIX 3a4au sSBASETCH YacThio J06oro
nerporpaduyecKoro OmHCaHHs, MO3TOMY PacCMOTPHM ee moapoOHee.
Brmoyenuss OB B mnerporpaduueckux unrHdax Manonpo3payasl
HJIM HEeNmpo3pauHbl B MPOXOMSIIEM CBeTe M IMeT O0ypylo, KpacHo-
6ypyio, XKeJTO-OpAaHKEBYI0 HJIH UYEPHYI0 OKPAacKy, B OTpPaXKeHHOM
cBeTe — 0enylo, Cepyio HJH KeaTtoBaTo-cepyw. IToxomxue Ha opra-
HHYeCKHe BKJIOUEHHT KOJJIOMOp(HBIE CTYCTKH THAPOOKHC/IOB Ke-
Jlesa, Takxe KpacHo-Oypble B NpPOXOJsIIEM cBeTe, HMEIOT B OTpa-
JKEHHOM CBeTe JKeJITHIH, KPAacHOBATO-XKeJTHIH HJH pblKe-KpacHHIf
user. KpacHo-6ypele npuMaskil OKHCJAEHHBIX OGHTYMOB, BHeEIIHe
CXOJHHE ¢ THAPOOKHCIAMH 3eJse3a, Jerko pasiuyaTth AelicTBHEM
xJopodopma uin GeH30Ja Ha OTKPHITHI HITHE, MOCKOIBKY GHTYMbI
JIETKO PAacTBOPAIOTCS B 3THX BEUIECTBAX, a THIPOOKHCIBL KeJe3a
ocraioTcs 6e3 H3IMeHeHHH.

Coraacuno E. C. Jlapckoii [1975 r.], no pasMepy H COOTHOLIEHHIO
¢ MHHepaJbHOH Maccoil BKaouenusi paccesnnoro OB moapasmens-
I0TCA Ha YeThipe BHJA, KaXKMblii H3 KOTOPHIX XapaKTepH3yeTcs cle-
IU(pHIECKUM, OTJIHYHBIM OT JAPYTHX COCTABOM M IPOHCXOMKIEHHEM.

ITepBuiit BHA BKJIMOYEHHII HMeeT BecbMa TOHKOAHCIEPCHYIO
CTPYKTYPY, NO-BHAHMOMY, COpOHPOBAH TIVIHHHCTHIMH YacCTHLAMH,
MOYTH HEpas3JHYHM B LIIHdax jAaxe NPH CHIbHBIX YBEJHUEHHAX H
(hUKCHpYyeTCS TOJNBKO MO HAJMHUYHIO HekoToporo kKosuuecTBa Copr,
o6eiyno Menee 0,2 9. Cocras storo OB, no-BHAHMOMY, pasHbLi
B NMOPOJIaX PA3JIHUHOrO THNA H He BCErja onpejelsercs A0CTATOYHO
HaJeXHO.

Bropoii Bug o6pa3oBaH BKJIKYEHHIMH CpejlHe- H KpPYMHONE/JH-
TOBOH, pexe MeJKOaJeBPUTOBOH pa3MepHOCTH. BKAOUeHHA 3TH
TECHO CBA3aHbl ¢ MHHEPAJbHOH YaCTblO H MOAYHHEHBl CTPYKTYPHAIM
M TEKCTYPHBIM OCOGEHHOCTSIM MOPOJABI: OHH OPHEHTHPOBAHBI MO
CJAOHCTOCTH HJIH pachpefesieHbl XaOTHYHO B MAaCCHBHBIX TOPO/ax.
Pasmep yacTHI Yalle BCEro COOTBETCTBYET pasMepy MHHepaJbHBIX
3epeH. CTPYKTYpHO-TEKCTYPHOE COOTBETCTBHE OPraHHUYECKOH H MH-
HepaJbHOH YacTH MOPOJBI MO3BOJSIET YCTaHABNHBATH CHHIEHETHY-
Hocth paccesnHoro OB. Ilo cocrasy OB npHHajMexHT canpomnese-
BOMY HJ/IH I'yMYyCOBO-CalpoliesleBOMy THIAM.

Tpernit BUA mpeAcTaBJeH AeTPHTOBHIMH BKJIOUEHHSAMH alleBpH-
TOBOH H TecuaHoH pa3MepHOCTH C BHYTPeHHell KOJJIOMOpPGHOH HJM
KJETOUHOH CTPYKTYpOH. BK/IIOWEHHS 3TH OTYETIMBO Y3HAIOTCH MU
OTHEJAITCA BCJEICTBHE PEe3KHX TIPaHHI OT MHHepaJbHOH 4YacTH
nopoabl. Cocras OB sToro BuAAa yriepoaHBIil HIH YrieBOAOPOAHKIH,
HCXOJHBIM MaTepHaJloM $SIBJISIeTCH I'YyMycOBOe HJIH canporneseBo-ry-
MYyCOBOe BelllecTBO, CBsI3aHHOe ¢ npeobpasoBaHHeM 3J1eMeHTOB BhIC-
LIKX ¥ HHU3UIHX DACTEHHIl B BOCCTAHOBHTEJ]bHBIX, c1a6OBOCCTAaHOBH-
TeJAbHBEIX HJH cjlaB00KHCAHTENbHEIX YCJAOBHAX JHareHesa.

YeTBepThlfi BHA 06beJHHAET FrOMOreHHHE BKJIOUEHHS ¢ BHYTpeH-
Heil KoJiioMopdHOll uiaH aMop(HON CTPYKTYpOH, pasMep KOTOPHIX
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O6HIYHO He TpEBLHILIAET pa3Mepa aJleBpHTOBHIX 3epeH, a dopma
NOJHOCTbIO 3aBHCHT OT (hOPMBI NMOPOBOTO NMPOCTPAHCTRA, MOJIOCTEH
PAKOBHH HJH OT TPEUlHH. DTO CBHAETEILCTBYET O MO3JHEM 3aImoJ-
HeHHH MHKDONOJOCTEeH, a cJelloBaTe/bHO, O TO3AHEAHATeHeTHYe-
CKOM HJIH KaTareHeTHYeCKOM NpoHcxoxkaeHHH srtoro Buaa OB.
IpesncraB/iieHo OHO Pa3/HYHOrO THHA GHTYMHBIMH KOMNOHEHTaMH H
ABJSAETCHA MOKa3artesjeM MHrpauuu OHTYMOB B HedTeMaTepHHCKHX,
He(TeBMEIIAIOIIHX TOMINAX HJAH TOJIAX TPAH3HTHOTO XapaKTepa.

Jsi BUAHMBIX TOJ MHKPOCKOIIOM PacTHTENbHLIX OCTATKOB, BXO-
ASIIHX B TPeTbi0O W OTYACTH BO BTOPYIO FPYNNy BKJAIOUEHHH, MOXeT
OBITH HCMOJB30BaHA Ka1accHOHKauHs, paspaboTaHHas B yIJemnerpo-
rpagui. OpraHnHyeckHe KOMIOHEHTHI B MecuaHHKax O6BI4HO BLIpa-
JKeHBl He cTOJIb OTYEeTJIHBO, KaK B yraax. Habuawonaemoe B nocaen-
HHX pasHooGpa3ne THMNOB PACTHTEJIbLHBIX OCTATKOB H mpeoGaajaHue
KPAaCHOTO TeJH(HIMPOBAHHOTO BelllecTBa He XapaKTepHO AJS Iec-
UanblX MOPOJ, COCTAB OpraHHueckux Gopm 3Jech MeHee pa3Hoobpa-
3eH, YacTo BCTPeyaroTcss oGJIOMKH HJH XJONbS BMecTe ¢ OeccTpyk-
TypHBIMH MaccaMH. TeM He MeHee NpOBeJleHHe aHAJOTHH C pacTH-
TeJbHBIMH OCTATKAMH YIJell BMOJHEe BO3MOKHO, 0cOBeHHO JJIsi KPym-
HBIX BK/IOUEHHH H NPH HX CONepXKaHHH, NpeBHINAloUleM Mepsbie
MIPOLEHTHI.

PacTHTedbHbBe TKaHHW. Y3HAIOTCH MO OCTAaTKaMm KJeTOY-
HOH CTPYKTYDH, H3MEHeHHOH B Pas3JIHYHON CTeMeHH NMPH JHareHese
H (onee noanHed yraedukanuu. [IpeoGpaszoBaHue pacTHTENbHOI
TKaHMN OcyluecTBJdeTcsl JUOO myTeM rejH(HKAHH, HIH OCTyAHeBa-
HH$, CONPOBOKAAIOIIErOCs YBEJHUEHHEeM TOJIIHHBI CTEHOK H To-
cJleoBaTeNbHON NoTepeH CTPYKTYphl 3a CueT YBeJHYEeHHS Mpo3pau-
HOH W MOJYnMpo3pauHoii Macchl JKeJTOro, KpacHOro M KOPHYHEBOTO
uBera, AH60 nyTem (ro3ennsanuu, oOGyriuBaHAsl TKaHeHd W mpespa-
leHHs UX B Gypoe HJAH 4YepHOe HempospauHoe BeuiecTBo. Piozenw-
3auHH MOTYT MOJABEPraTbCs KaK HCXOZHBIE pAacTHTeNbHble OCTATKH,
Tak # NPOAYKTH Pa3gHUHONH CTENMEeHH OCTYAHeBaHHS.

B zaBHcHMoOcTH OT riyGHHBL NPOSIBJEHHST TOTO HJH WHOTO TPO-
1necca 006pa3yloTcs pasiHUYHbBIE THIB (POPMEHHBIX 3JeMeHTOB, IO-
Kaszanuble Ha puc. 10. TopusonTanbHas noc/jaefoBaTeabHOCTh HA PH-
CYHKe OTpa)aeT YCHIHBaIOMHICA mpomecc reJH(GHKAUHN C Tepexo-
JaMH OT KCHJIEHOBOH CTPYKTYphl, XapakKrepHusylouefics coxpanHo-
CThIO KJETOUHOI TKaHH, Yepe3 KCHIO-BHTPEHOBYIO H BHTPEHOBYIO 10
GeccTPYKTYPHOIl PACTHTENbHOH Macchl; CMeHa BepTHKaNbHHIX Pf-
J0B (c/ieBa HANPaBO) — yBeJHUeHHEe (I03eHH3AIHH, CONPOBOKAAI0-
uleiica yCHJAEHHEeM KOPHYHEBOrO H uepHOoro IBeTa W IoTepel mpo-
3payHoCTH. Yraedukanus, cBfg3aHHas ¢ KaTareHeaom, BHeIIHe PaB-
HOCHJIbHA TIPOSIBJIEHHIO 000OUX NMPOlECccoB, TaK KaK MPHBOAMT K pas-
PYILIEHHIO KJeTOUHOIl CTPYKTYPH, K YMeHbIIeHHIO H NOTepe Croco6-
HOCTH NPONYCKATL CBET.

Crnopn. B umnudpax nabmopaiorcs B BHIAE OKPYIIBX JHGO
TPeyro/ibHbiX 00pasoBaHHii, MOTYT HMeTh OBaJbHYIO Ye4eBHIENO-
no0HYI0 GOPMY, a TakiKe BCTPeuaThCss B BHAE KOPOTKHX TOHKHX
yepToueK, WTPHXOB WJIH CIJIOMIEHHBIX KoJel. LlBer cnop B maio-
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namem csere (no A. M. Tuus6ypr [1958 r.]).

H3MeHeHHBIX MOpoJax B MPOXOAALIEM CBeTe XKeJTHH, B CKPellleHHBIX
HHKO.1X roay6oBarto-cepblii, CMOPhl H3 CHJIBHOH3MeHEHHBIX MOPOZ
B NpPOXOAsillleM CBeTe OpaHikKeBble W KpacHEe, B CKpelleHHBIX HH-
KONsX JKeJTble H opaHwKeBble. B oTpaeHHOM cBere OHH TeMHO-
HJIH CBeTJIO-Ccephie, HHOTJa 30JI0THCTHIE.

Kyruxkyana. IlpencraBasier co6oit cloii TOHKOrO KYTHHOBOTO
BeIllleCTBa, BHIIEASEMOro KAeTKaMH 3MHAEPMHCA JHCThEB, MOJOILIX
nobGerop u BerBeil. OTaHuaerca OT crnop HeOOJBLIOH TOJUIHHOM MO
CpaBHEHHIO ¢ ANHHON M HajlugyHeM 3yO6uaTOCTH Y BHYTpeHHero Kpas.
B npoxomsuieM cBere NPH HH3KOH CTeMeHH YrJieQHKaUHH HMeeT
CBeTJIO-KEeJATYI0 OKpPacKy, NpH BBICOKOH cremeHH yriaeHKanuu —
OpaHyKeByI0 H KpacHyl. B CKpelleHHHX HHKOJSX objanaer roJy-
OOBATO-CEDEIM MJH JKEATHIM IBETOM H BOJHHCTHIM [OracaHHeM.
B oTpaKeHHOM CBeTe LBeT KYTHKY/IBl CepPhiH MJH CepoBaTO-GelbiH.

Cmonsunie Tena. Ilpeacrasasior coGoif OBajbHbIE MJIH OK-
pyraele ob6pa3oBaHHdA, JHIIEHHBEIE BHYTPeHHel CTPYKTYPH, 4TO O1-
JHYaeT HX OT CIOp M Bojopocsaed. B npoxojaguiem cseTe cBeTJIO-
UM SIHTApHO-JKeJIThie, B CKpeIleHHBIX HHKOJISIX 3€/IeHOBATO-Cephle,
B OTpayKeHHOM CBeTe TeMHO-cepnie. CpedH ocCTa/JbHHIX (DOpPMEHHBIX
37IEMEHTOB OHH BBIAEJSIIOTCS] POBHBIMH, YeTKMMH KOHTYPAMH H SCHO
BBIDAXKEHHBIM, XOTSl H IJIOCKHM pesibedoM.

Boapopocan IlpeacraBagior cofofi ckomleHHA OAHOKJIETOY-
HBIX OPTaHH3MOB, COeIHHEHHBIX B OIHY KOJOHHIO, BHIIJIALAT B IIJIH-
hax Kak fPKO-KeJThle, HHOTZA C 3€JeHOBATHIM OTTEHKOM KOPOTKHE
JIHH30YKH C HEPOBHBIMH KOHTYPAMH H 3EDHHCTON, AYEHCTOH HJIH
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paaHaabHOil CcTPYKTYypoH. B ckpeuiennblx HHKOJAX OHH Cepbie,
B OTPaXKeHHOM CBETE TeMHO-CEpHIe.

lenunduHuuposanHoe BewmecTBO. B maudax yried
uallle BCEro INpo3payHo H HMeeT KpacHHii W OypoBaTO-KpacHbH
user. B TeppHreHHBIX MOPOJAX BCTpeuaeTcsi peiKo B BHIE IOJOC,
00pPLIBKOB H XJIONIbeB HeNpaBHJAbLHOH (opMmbl. B oTanyme oT renn-
(pHIHPOBAaHHOTO BelllecTBa yraeld, oHo Bcerga (oJiee TeMHOe HJIH
UepHoe, H TOJbKO B TOHKHX uH(ax npo3payHo H HMeeT B NPOXO-
AsiueM cBeTe Oypo-KpacHBIl HMJIH piaBo-KpacHblil 1BeT. B ckpe-
IIEHHBIX HHKOJAX M30TPONHO HJH MPOCBeYHBAaeT KPacHHIM, B OTpa-
XKEHHOM CBeTe HMeeT Cephlii HJH KeaTo-cephiii user. OcoGeHHo
XapaKTepHO /sl TePPHTeHHHIX NMOPOA GecCTPYKTypHOe reaHuHIHpo-
BaHHOE AETPHTOBOE BeNIeCTBO, paccesiHOe B KapOOHAaTHOM, TJIHHH-
CTOM HJIH HHOM ILIEMeHTe, KOTOpOe HeNOCPEACTBEHHO He Ompeaess-
ercsl B mndax, HO yJaaB/HBAeTCs BCJAELCTBHE TOrO, 4TO YCHIIHBaeT
obmuil peaped H yMeHblIaeT («racHT») ABYIpeJOM/EHHEM OCHOB-
HOTO MHHEPAJIbHOTO KOMIOHEHTa.

Jlnst uccieIoBaHHA COCTABA OPraHHYECKHX OCTATKOB, COJepiKa-
LHXCA B MaJbIX KOJHYECTBAX M HEONpeneqUMBIX HJH TPYIHOONpe-
JeJUMBIX B nerporpaduyeckux miaudax, NPOH3BOLAT H3YUYeHUE
KOHIEHTPAaTOB — OCTATOYHOH HepacTBOPHMOH OCHOBHOH  Macchl
POB. Metox npemmoxken [. M. IlapmapoBoit [1963 r.], Texuuka
onucana B paGote [11]. I'. M. IlapnapoBa mokasana, YTO B OCHOBe
ocratouHoro paccesnnoro OB coxepxatcs Te ke, YTO H B YIVIAX,
MHKPOKOMIIOHEHTH — reqiu(pHIHpOBaHHEIe ¥ (I03eHH3HPOBaHHbIE
TKaHH, JHIOHIAHBIE KOMIIOHEHTHI, BOAOPOCIH H reJH(HUHPOBAaHHOE
OeccTpyKTYpHOe BemecTBo. VMayuenue ocratounoro OB umeer Ba-
HOe 3HaueHHe ellle H MOTOMY, YTO MOXKET COMPOBOXKJHAATbCA H3Mepe-
HHEM ToKasaTeNell INpeJOMJEHHS H OTpaKaTeqbHOil CHOCOGHOCTH
BHUTPHUHHTA, 3HAYEHHST KOTOPLIX BO3PACTAIOT ¢ POCTOM HHTEHCHBHO-
CTH KaTta- u Merarenesa (cM. Ta6s. 9). ITockoabky paccesHHoe OB
MPHCYTCTBYET NpaKTHYECKH BO BCeX MOPOJax, H3yuyeHHe ONTHYECKHX
CBOMICTB BHTPHHHTA, TAaK e KaK H3MepeHHe TeMIepaTyphl BHITOpa-
HH# yraepofa AJs cHJIbHOM3MeHeHHBIX nopoa [Meanosa B. Il u ap..
1969 r., 1974 r.], OTKPHIO BO3MOKHOCTH [JISi CO3MAHHA YHHBEp-
caNbHOH IUKaJbl KOPPEISIHH 30H BTOPHYHOro mNpeoGpasoBatis
B TOJIIIAX Pa3JHUYHOTO COCTABA, a TAKikKe ANS PEHIeHHS MHOTHX JpY-
THX TeoJlorHueckHx 3ajau [Buausuue ¢QusHKo-reosorHueckux ¢ax-
TOpOB..., 1979 r.].



AY

TJIABA

ILEMEHTBI

§ 1. MOP®OJIOTHA H CTPYKTYPA LLEMEHTOB

Xots yxe BH3yaldbHas OlleHKa 00pasuos B rnose Hau gabopato-
puN 1aer npejcTaBleHHe O COCTaBe IeMeHTa (Jerko y3HaloTcs ria-
YKOHHTOBBIH, KADOOHATHLIHA, MVIMHHCTLIH, KBAPLUEBLIH, XKeae3HcThli 1
GbochaTHbIil 1EMEHTE, OCOGEHHO NPH NPHMEHEHHH MHKDPOXHMHYe-
CKUX DeakIHH, Tak Ke Kak (e3 Tpyja ycraHaB/jHBaioTcsi 0aszalb-
HbIil HJIH NOHKHJIHTOBHA MOpP(QOJOrHYeCKHE THMBI), NMOJHOE OMHCa-
HHe IeMeHTa Moxer OHTbL cAelaHo TOJbKO B LH(ax, a 3aTem
YTOYHEHO NPHMEHeHHeM HMMEDCHOHHOTO, TepMHYECKOro, PEeHTreHO-
CTPYKTYPHOTO H APYTHX METOLOB HCC/IELOBAHHS,

Kanaccupukanus 1eMeHToB NecyaHbIX MOPOJ MPOH3BOAMUTCH MO
PAAY NPH3HAKOB: 110 COCTABY, KOJHYECTBY M pacnpereJeHuIo B I10-
poae, 10 PaBHOMEDHOCTH 3amnoJIHEHHA MPOCTPAHCTBA, CTENEHH KpPH-
CTaJUIHYHOCTH, B3aHMOOTHOLIEHHIO ¢ 0OJOMOUYHBIMH 3€pHaMH H Bpe-
MeHH reHepanuu. [IpH3Haku 3TH He CONOAYHHEHHBI JPYr ¢ JAPYrom,
OHH PaBHO3HAYHBI, NO3TOMY KiacCH(pHKALHH LIEMEHTOB CTPOSATCSA He
N0 HepapXHYeCKOMY NPH3HAKY, a 110 MPHHINNY NapajaeNbHBIX KJIac-
CH(HKANHH, OTpaxawluX pPasHble CTOPOHB IEMEHTHPYIOLIEro Be-
mectBa. [Toka ne ciejanbl NONBITKH OGIIell YBSA3KH MOZOGHBIX ma-
pajyieJibHBIX  KJaccH(HKAalHOHHBIX CXeM, BO3MOXKHO, H3-3a TOr0
4TO eAHHAs KJaccH(HKaLHsA MO 4YeThIpeM-MNSATH NMPH3HaKaM JOJKHa
Owia OB OBITh KpaHHe rPOMO3AKOH H TPyAHO yHTaeMoi. OHako
CBA3bL MEXAY OTAEJbHO B3ATBIMH I[IPH3HAKAMH OUEBHJHA: HATIpHUMeED,
0a3zaJbHBIH LEMEHT MOXKeT ObITh MOJHBIM, HEMOJHLIM, MATHHCTHIM,
HO He MOKeT OBITh OCTPOBHBIM HJIH TOYE€YHLIM, OH MOXET OBITH J11O-
OBIM 10 CTeNeHH KPHCTAJJIHYHOCTH, a 110 B3aHMOOTHOLIEHHIO ¢ 00-
JIOMOYHBIMH 3€pHaMH — ILEME@HTOM He3aBHCHMLIM, I[IPOHHKHOBEHHS,
KOPPO3HOHHBIM, 3aMellleHns, peako ObBaer pereHepalHOHHBEIM H He
ObiBaeT NJEHOYHBIM HJH KPYCTH(QHKAaLHOHHLIM (IOCTeNHHe MpH-
SHAKH CBOMCTBEHHH KOHTYPHOMY uementy). OpHako ceHyac cy-
LIECTBYIOIIHEe 3aBHCHMOCTH OJIHOTO NMpPH3HAKa lL@MeHTa OT APYroro
yaoOHeH NpPeACTaBJATh He B €NHHOH KJaccH(HKaIHOHHOH cxeMe,
4 B KauecTBe JOMNOJHHUTEJILHLIX MOACHEHHH MPH OMHCAHHH KaKI0ro
NpH3HAKa B OTAEJbHOCTH.

MHKPOCKOHH‘IECKOE OnHcaHHe LEeMEeHTOB Il1eCYHaHHKOB, HaydaToe
B 80—90-e rogm mnpowsoro Beka H. H. Mukayxo-Makaaem,
B. H. Jlyunukuwm, nosxe nposonubmeecss . I0. JleBuncoun-JleccHn-
roMm, A. H. 3aBapunxum, Il. Il. Asyacunnim, JI. B. [lycroBanoBeim
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Pue. 11. Tunm nementa no KOJHYUECTBY H pacnpefefeHdio B NOpoae

a — Gasanbnbifi; 6 — OTKPHLITHII nOpoOBLIl; & — 3akpuIThii MNOpoBHfl; & — HemoJmHLIl mopo-
Bbifl; @ — KOHTYPHBIl; € — npepblBHCTHIR KOHTYPHBIHA.

H ApyruMH nerporpadamu (6uGauorpaduio cM. [34]), 3aBepuIHaoCh
cosnanuem M. C. llIseyosnim B 1948 r. [53] mopdonoruyeckot xnac-
cuukanuu, pononnennoi JI. b. Pyxunmm [31, 38], koropas uame
BCEro HCTOJAb3yeTcs Ha IpakTHKe, BBejs B Hee HeKOTOpHE H3Me-
HeHHs, CJeAYeT BLAeJATh MOP(OCTPYKTYPHLIE THIH LEMEHTOB rec-
YaHBEIX TNOPOJ.
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1. Tlo koauyecTBy M pacnpezgenesuio B nopoge (puc. 11) Boige-
JSII0T TaKHE THIILl [[€MEeHTOB:

Basanbuwbii. SIBasiercs caeacTBHEM BLICOKOTO COAep:KaHHA
uemenTta (40—50 %), B kKOTOpOM 3epHa «IJIaBalOT», HE CONPHKA-
casch ApPYyr c¢ Apyrom. Basaibubie memeHTH MOTYT GHTL JH000r0
cocTaBa (rVIMHHCTHIE, KapbonaTHbe, KDEMHHCTHIE H AP.) M, KAK [pa-
BHJIO, SIBJISAIOTCH CHHIeHETHYHBLIMH. BO3MOXKHBI TaKxkKe JQHareHeTHye-
CKHe H 3MHreHeTHUYeCKHe LIEMEeHTHI, B MocJieHeM cJaydyae OHH 06LIYHO
TakXe KopposuHoHHble. [Ipu VBeJHueHHH Il@MEHTa M0 KOJHYECTB,
npeswimatomux 50 %, mopopa moayuaer Ha3BaHHE B COOTBETCTBUH
C COCTABOM LEMEHTHDPYIOLIEro BEIIeCTBa, ¢aMO NOHATHE O LEeMeHTe
TepPSAeT CMBIC], TaK KaK IEMEHT CTAHOBHTCS IJIaBHHIM NMOPOA0o6pa-
3YHOUIHM KOMIIOHEHTOM, a MecuaHas COCTaBJAINAA paccMaTpHBa-
ercsl KaK NPHMECh.

OTkpoiToii nopoBuii. TouHee, HEMEHT OTKPHITHIX, HE T10J-
HOCTBIO OrpaHHYeHHBIX nop. B miockoctH manda takol sddext
MOXKeT OBITh KaXKyUIHMCSH H3-3a TOTO, YTO IJIOCKOCTh IwaHda mpo-
XOOMT He Yepe3 TOYKH CONPHKOCHOBEHHSI 3epeH, OTUero 3epHa Ka-
JKYTCsl Pa3beJHHEHHBIMH LemeHToM. HaGuofaercs npu A0CTAaTOUHO
BoicOKOM (30—40 %) o6beMe HeMEHTHPYIOLIETO BellecTBa HJH Gec-
IIEMEHTHOr0 IMOPOBOTO MPOCTPAHCTBA, B INOCJENHEM cJydyae — [pH
cnaboM yINJIOTHEHHH, CBOHCTBEHHOM CaMbiM BEPXHHM YPOBHAM Ka-
Tarenesa.

3akpHTHA NOPOBLIHE (HAH COGCTBEHHO TMOPO-
B Bl i1). Bce nopel orpaHHueHb! KOHTYPOM OGJOMOUHBLIX 3€PeH H 3a-
noJHeHsl neMenToM. D dexT conpUKOCHOBEHHS BCeX 3epeH B mJoc-
KOCTH IJH(a MOXKET AO0CTHraThCsl TOJNBKO MPH A0CTATOYHO GOJBILOH
NPOTAKEHHOCTH KOHTAKTOB MeXJ1y 00JOMKaMIit, BOSMOXKHOH Ha cpef-
HHX H HIDKHHX YPOBHSIX 30HH KaTarenesa. KosauuecTBO MOpoOBOTO
LleMeHTa NpPH MOJHOM 3anoJHeHHH cocraBiaser 25—30 %, ymens-
wasics 10 20 Y B mopoxax ¢ NA0Xo# COPTHPOBKON WM H3MEHEHHBIX
npoueccaMu ray6okoro kartarenesa. IIpoucxoxaeHue neMeHTa, Tak
JKe KaK H €ero cocraB, MOXKeT OBITD PA3JHYHBIM; Yalle BCEro — 3To
1eMeHT KapOoHAaTHHI KaTareHeTHdecKHH, HO MOTyT ObITb LEMEHTLI
H3MEHEeHHBle CelHMMEHTAllHOHHBle W JHareHeTHYeCcKHe TIJIHHHCTOTrO,
KBapIlEBOro, Xeae3nucToro miH QocdaTHOro cocrasa.

Henonuw#i mopoBH ii. XapaKkTepuayercs HENOJHBIM 3amMOJ-
HEHHeM LIeMeHTOM NOPOBOTO NMPOCTPAHCTBA, UTO THIHYHO AJS MO-
JIOABIX M COBPEME@HHBIX MEeCKOB, 4 B JHTHGHUHPOBAHHBIX TOJIIAX
MOKeT ObITh CBA3aHO TaK¥kKe ¢ NocJIeAYIOUHM BBIHOCOM BEILIECTBA.
ITonoGubie HeMeHTH pacnpocTpaleHbl, HalpHMep, B 1eBOHCKUX Iec-
uvannkax Boaro-¥Ypansckoit obsactu, ABJAAKOLUIHMXCA KOJJIEKTOpPaMi
HedTH GJarogapa  HENoOJHOMY 3aMOJHEHHIO [0p AayTHTEHHEIM
KBaplleM.

Koutypruii. PasBur Toapko BOKPYr OOGJOMOUHBEIX 3epell,
BJ/10JIb HX KOHTYpa. Yacro Takoi HEeMEHT HA3bIBAKT MJEHOUYHBIM,; 3TO
HETOYHO, NNOCKOJbKY KPHCTAJJIbl KaJdbllHTa, HApacTalollle Ha 3€pHO,
Han KBapl, o0pasylollHil perenepalnHoHHYI0 KafiMy, HeJIb3d Ha-
3BaTh MJEHKOMH. KOHT}IPHHG LHEeMeHTH ObIBalOT pasnoro cocraBa H
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B 3aBHCHMOCTH OT 3TOTO HMEIOT Pas3JHYHOE MPOHCXOMAEHHE: TJIHHH-
CTBIE M JKeJEe3HCThie — IPEHMYILECTBeHHO ceAuMeHnTalHoHnbe, doc-
tdhaTHble M TVIAYKOHHTOBLIE — CEJHMEHTaIlHOHHO-HareHeTHUeCcKHe,
KapO6oHaTHBHle W KPeMHHCTbIe — NHAareHeTHUeCKHe W SMHTeHeTHYe-
ckue., KoHTYpHBEII LHeMeHT cocTaB/isieT He(OJbIIYI 4acTh TOPOAH,
o6beaHO He GoJee 5—8 %.

ITpepuBucTH i KOHTYpHH ii. HaGaonaerca B BHAE H30-
JHPOBAHHBIX NPHMA30K HJH CTYCTKOB Ha MOBEPXHOCTH 3epeH. Ma-
J0€ KOJHYecTBO IleMeHTa MoxKeT OBITh CBfI3aHO KaK ¢ NMepBUYHLIMH
npomeccamMi OCaKJeHHd, TaK H C MOCJAeIYIOIIHM BHEIHOCOM Bellle-
crBa. Korja ¢parMeHTH HeMeHTa NPHCYTCTBYIOT TOJBKO B TOYKAX
CONMPHKOCHOBEHHST 3€PeH, OHH HA3HBAIOTCS ILEMEHTOM COMPHKOCHO-
BeHHsl — sIBJI€HHe, CBOICTBEHHOE MeCYaHLIM 0CajJKaM, aKTHBHO MPO-
MBIBAEMBIM HJIOBLIMH HJIH NMOA3E€MHBIMH BOJAMH.

2. Tlo paBHOMEPHOCTH 3amOJIHEHHs [10POBOrO NPOCTPAHCTBa BLI-
JeJIFI0Tes caeAVIollHe THIIB leMeHToB (puc. 12).

Cnaownofi paBHoMepHB . ColepXHTCs B OAHHAKOBLIX
KOJIHYeCTBaX H 0JHHAKOBO PAcroJOKeH Mo OTHOIIeHHI0 K 06J10M0Y-
HBIM 3epHaM Ha Bcell MJOIAAH maHDa.

CniomwHo#f HepaBHOMepHH . Berpeuaercs na Beefl
miomanu mandga, HoO MMeeT B pa3HBIX yuacTKaxX pasHoe colepiKa-
HHe HJH pa3dHoe PacloJoKeHHe OTHOCHTeJNbHO 00JOMOYHBIX 3epeH
(m1u6o To W japyroe, MOCKOJAbKY o06a INpH3HAKa 4YacTo B3auMO-
CBSI3AHH).

Hecnamnowwroil. Haspauue Moxer OBITh TIPUMEHEHO K le-
MEHTY ONpeJesIeHHOro cocTaBa H MOP(OCTPYKTYPHOTO THNA, Pa3BH-
TOMY He MOBCEMECTHO, KOTJa OCTaloTCf OTAeJNbHbIE Y4acTKH, He
3aHsATHE LLEMEHTOM JIaHHOTO cOCTaBa. Y4acTKH, cBobojHBlE OT Ie-
MeHTa, MeHblle Mo IJOIlald 1O CPaBHEHHIO C Y4acTKaMH, rjae Le-
MeHT npHcyTcTByeT. ITpeoGnanaionuil HecnJOWHON IEeMeHT HPOTH-
BOTOJIOXKEH MATHHCTOMY LEMEHTY, SIBJSSCH KaK OBl €ro HeraTHBHBIM
oTOOpaKeHHeM.

[Maruuctweii. O6pasyer nsiTHa, CYCTKH, HACTOJALKO KPYIHBIE,
4TO OHH BKJIOYAalOT MHOrO OGJIOMOYHBIX 3epeH; CI'YCTKH H30JHpPO-
BaHBl HJIH COEJHHSIOTCS MeXAY co0OoH, 0HAKO HX MJolIaAb MeHbIIe
NJI0ILanH, cBOOOJHOH OT LeMeHTa JaHHOTO coCTaBa.

Ocrpoeuoif. IlpeacraBaser co6oii MeIKHE CTYCTKH M H30/H-
POBaHHBIE YUaCTKH, COHM3MEPHMBIE 10 BeJHUHHE ¢ OGJOMOYHBIMH
3ePHaMH WJIH BKJIOUAIOLIHE HEKOTOPOEe OrpaHHueHHOe 4HCJ0 06J10-
MOYHBEIX uacTuil. [logoGneie o6pasoBanus BO3HHKAIOT TPH CEIHMEH-
TAIMH MM JHareHese WJIH BCJeJCTBHE BTOPHYHOrO 000cObJIeHHS Be-
mecTBa — KapOloHATHOrO HWJIH  KPEMHHCTOrO, OCBOGOXKAAI0NIerocs
NpH 3MHTeHeTHYECKOM Pa3pYUIeHHH HeyCTOHYHBHIX MHHEPaJOB H 00-
JOMKOB HOPOJ.

Toueunnii. OGocoGasiercss B BUjAe MeJKHX, MeHblIe yeM 00-
J0MOuHBIE 3epHa, o0pa3oBaHuil, 4acTO OHH ABJIAIOTCA BKJIIOYEHHAMH
BHYTPH IleM@HTa HHOTO THMA.

3. Ilo crenenH KpHCTAJNJIHUHOCTH II€MEHThl pas3fenfioTcs Ha
THINBL:
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12, Tunn wuemenra no PdBHOMEPHOCTH 3aN0JIHCHHSA MEX3epHOBOro Impo-
CTpaHCTBa.

a — CnaowWwHoit paBHOMepHBIl; 6 — cnaowHot HepaBHOMepHbIl; 8 — npeoGaagalolinit  He

cnaowHoft; ¢ — nATHHCTEIA; 0 — OCTPOBHOH; e — TOYeUHBIl,



Amopubii. U30Tponublii B CKPelEHHBIX HHKOJAX, ABJASETCS,
KaK mpaBHJO, HaHOOJee paHHHM IO OTHOLIEHHIO K APYTHM THIIAM,
(GopMHpYSCh B CTajHI0 OTJOMKEHHA B BHJAE TJIEHOK BOKPYT 3epeH,
CTYCTKOB, MHKDOJIHH3 HJH TMPH JHareHese TMyTeM BHINOJHEHHS
nop.

Mukpokpucranauueckuit. Xapakrepusayercs mnosBJe-
HieM MHKPOKpHCTaJIoB paszmepom menee 0,005 mm, wacto Ha (oHe
‘OCHOBHOH aMopduo#t Macchl. Tak ke Kak W ApPyrue KpHcTajjiHye-
‘CKHe 1eMeHTbl, KpOMe MOHKHJHTOBOro, MoxKeT (opMHpoOBaThcs Ha
pasHbIX cTaiuax o0pas3oBaHHsl OcajKa — OT CeJUMEeHTalHOHHOH 10
vmerareHesa. CTeneHb KPHCTAJJIHYHOCTH LEMEHTOB MOMKeT YyKa3el-
BaTh HAa BepOsiTHOe BpeMs ero oOpa3oBaHusi W B elle OoJbluei
‘CTEMEHH — HAa BPEMs ero pPacKpHCTAJJIH3ALHH: uYeM I[oJIHee KpH-
CTaMJHYHOCTh W OOJblIe KPHCTAJJB, TeM 0oJbllle BEpPOATHOCTh 06-
pa3oBaHHS IleMeHTa B HauboJjiee MO3JHHE CTAJHH, CB3aHHBIE C IO-
TPyKeHHEeM M 3aTeM C TIOJAHSATHEM H [POSIBJIEHHEM MPOLECCOB THNEp-
reHesa.

MenxkokpucTananuecKkuil. Xapakrepuayercs pa3mepamiu
KPHCTAJIJIOB, KOTOpble MeHbllle cpeiHero pasMepa o0J0MOYHBIX
3epeH.

Mosaununbii. Mmeer KpHcTaaubl, cOH3MEPHMBIE C LIEMEHTH-
pyeMuIMH 00JIOMKaMH 3epeH.

Arperartusn ii. Touynee, ofpasyiomuii arperaTtsl ¢ BKJIKOUYE-
HHEM HeMHOTHX 00JIOMOYHBLIX 3epeH, 3aXBaUeHHBIX B Mpomecce pocTa
MOHOKPHCTa /0B ueMenta. ITog MHKDPOCKONOM KPHUCTaJJIbl TaKOTO
nemMeHTa B 2—3 pasa GoJblle BKJIOYEHHHX B HHX 00JOMOYHBIX
3epeH.

ITolikuaurtoBuii, O6pasyer KpynHele MOHOKPHCTAJJbI, 3a-
XBaTHBawInie Gojsuoe uyHeno 3epeH. [TOAKHAMTOBEIH IIEMEHT XO-
pOLIO NMPOABASETCH MOJA MHKPOCKONOM OJHOBPEMEHHBIM TOracaHHeM
I mpocBeTJeHHeM OOoJbIIHX YUacTKOB umnga, a B obpasuax — GJe-
CTALIHMH TOBEPXHOCTSIMH CKaJbIBAHHS, HANOMHHAIOIUMH IJIOCKO-
CTH cnaHHOCTH MHHepaJoB. Kpucranmusyercs NOHKMAHTOBBIN Ie-
MEHT B KOHCOJHAHDOBAHHOH mNOpoAe MNPH KaTareHese 3a cuer
pemiecTsa, 0OBIYHO NMPHHOCHMOTO H3BHE OJIHOBPEMEHHO C KpHCTaJl-
Jnsaiuefi.

4. [lo B3aHMOOTHOWIEHHIO ¢ OOJOMOYHBIMH 3epHAMH BbIAeJs-
I0TCA TPH TPYNOBL I[EMEHTOB: HE3aBHCHMOH HEMEeHTAlHH, KOHCTPYK-
THBHBIX IIEMEHTOB M AECTPYKTHBHBIX LeMeHTOB (puc. 13).

A. HezaBucumoil neMenTalniesi Ha3eBaeTcsl SBJEHHe, KOria Be-
LIECTBO LIEMEHTa He OPHEeHTHPYeTcsl KakuM-aubo obpas3oM H He B3a-
HMOJEHCTBYeT ¢ BeHIeCTBOM 00JOMOYHEIX 3ePeH.

b. KoHCTpYKTHBHEE 1€MEHTH OPHeHTHPOBAHBI OTHOCHTEJIbHO
00JIOMOYHBIX 3€PeH, YTO CONPOBOXKAAETCH YBEJNHYCHHEM CYyMMap-
Horo obnema, 3anuMaeMoro OGJIOMOYHBIMH 3epHAMH H Hapacraio-
IIIHMH BOKPYT HHX 4YacTHIAMH HeMmenTa. B aToil rpynne BoAESIOTCS
clIeoYIoUIHe THIB IIeMeHTOB.

IMnenounwit. OGBosakuBaeT OOGJOMKH TOHKOH aMopdHOIl
NJAEHKOoi; B nocjenneil MOTYT MPOSBJAATLCH MHKPOKPHCTAILL, OpPH-
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Puc. 13. Tunmer nmeMenta no B3aHMOOTHOLIEHHIO ¢ OGJOMOYHEIMH 3epHaMH.

a — nacHouHbIf; 6 — gycmdmxammmmn; 6 — HCPAaBHOMCPHOrO HApacTaHHsA; & — pereHepa-
UHOHHBIM; 0 — NPOHHKHOBECHHSA; € — KOPPOSHOHHLINl; & — 3aMELLCHHS.

CHTHPOBAHHEIE Mapallje]IbHO HIH Oecrnopsjouio OTHOCHTE/LHO TO-
BEePXHOCTH OOJOMOUHLIX uacTHL. [lJeHOUHBIMHM uyallle BCEro SBJSI-
I0TCA TVIMHHCTLIHA, KeJesucTbifl M (ocdaTHHl ueMeHTH, o6pa3sylo-
1IHecss B 30HE BLIBETPUBAHHA MATEPHHCKHX TOPOJ, NPH MepeHoce H
OT/IOJKEHHH, pexe B PaHHeM JHareHese.

Kpycrudurxaunonun it (mau o6pacrtanusda). Xapak-
TepH3yeTcsl Pa3BHTHEM KPHCTAJJIHKOB LEMEHTd, OPHEHTHPOBAHHBIX
NepneHAHKYAAPHO K MOBEPXHOCTH OGJOMOUYHBIX HACTHI[ H 06pasyio-
ILHX BOKPYT HHX HelNpephBHYIO 0TOpPoYKy. Kaubuur n anaTut 6oJee
Bcero cnoco0HB 06pa30BLIBATL KPYCTH(MHKALHOHHBEIE KAa@MKH, BO3-
MOXKHBI KaeMKH KBapueBble. PopMrpyeTcs 06HYHO B CTAaAMIO AHA-
resesa, a B NOPoJax, MPOMEIBAEMBIX TPYHTOBLIMH BOJAMH, TaKiKe
B CTaJIMI0 HAaYyaJbHOrO KaTareHesa.

HepaBunomepuoro Hapacrtanug Crnenuduueckoe mpo-
siBJIeHHe B3aHMOJeHCTBHs BelllecTBa LeMeHTa (MJIH MaTpukca) c ob-
JIOMOUHbIMH 3epHaMH. [IpoHcXoAHT B mopogax onpenejeHHoro co-
cTaBa — rpayBakKaX, apKo30-TpayBakkax W TYy(oreHHblX necuaHu-
KaX — Ha CcTagHd HX rJay6okoro npeob6pa3oBaHHsl B YCJOBHAX
crpecca. B HanpaBJeHHH, NepreHAHKYJIAPHOM K /aBJ€HHIO, TIO Te-
pudepnn o6MOMKOB KPHCTAJJIOB KBapua, aiab6HTa H HEKOTOPHIX TH-
JKeJIbIX MHHEepaJioB pPa3BHBAIOTCA KBapH-alb0HT-XJOPHTOBLIE arpe-
raThl TOHKHX YAJHHEHHBIX KPHCTAJJOB, 4acTO cOAEep:Kallie TaKiKe
KapGOHATH, 3NHJIOT U APYrHe MuHepassl. Pa3sButie nogobuwex «Go-
pPOJAaTEIX» 3ePeH NMPHBOAHUT K POCTY KPHCTAJJIOB B HanpaBIeHHH,
NeprneHanKyJJAspHOM K AaBJAEHHIO, IPH YacTHYHOM HX PacTBOPEHHH
BJOJIbL HaNPaBJIeHHSA HAIPIMKEHHI.

Perenepauuounns ii. TlposBasercss B napaiuBanun 006-
JIOMKOB LIEMEHTOM TOTO JK€ COCTaBa ¢ TOH Ke ONTHYeCKOH OpHEeH-
THPOBKOH, 4TO HOX MHKDPOCKOIOM TNPOSBIAsSETCs B OJHOBPEMEHHOM
noracanny M NPOCBETNEHHH 006JOMOYHOTO 3epHA H pereHepanHonHojl
Kaiimbel. Perenepamuonubiv  ueventom siasiercsi oOblUHO KBapil,
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XOTsl pereHepanHio MOMKHO HaGJa0JaTh Takxe y 0GJOMOYHOIO
anLOuTa, KaJHeBbIX N0JEBbIX LINATOB, IIHPKOHA, pyTHJA, TPaHATOB,
TypMaJHHa H APYTHX MHHEpaJiOB, YCTOHUYHBHEIX NPH [IOBLIILIEHHBIX
p—T-ycnoBHAX.

SIBnenus pereHepaLuy MOTYT OCYILIECTBJISATHCH HA BCeX CTAAMAX
CYLIECTBOBAHHA OCaAKOB H OcCaaouHblX [0pOA OT paHHEro puare-
Hesa g0 MmerareHesa. llpusnaku perenepaiiu XOpOLIO YCTaHAaBJIH-
BAIOTCSl MO NPHCYTCTBHIO Ha TPaHHIE 3epHa H HOBOOGPAasOBaHHOM
KafiMbl MeJpuaiiliuX MHHEpaJbHBIX npHMecell, MHKPONY3bPbKOB
rasa M rpaHyJHPOBaHHOro KBapua — Xajanepona. Paspymenune rpa-
HHL, MeXJAy 3epHaMH H pPereHepHPOBAHHOH YacThi0 MPOHCXOAHT
BOJIM3H 30HBl 3eJeHOCJaHLeBOoro MeramMop(H3Ma BejeAcTBHE pe-
KpPHCTAJJIH3aHOHHOro GJacreaa — GJACTHUECKOTO 3aMelleHHs] MH-
HepaJjia BeLIeCTBOM 3TOrO JKe MHHepa/a, HalpPHMep KBapla — KBap-
uem [33]. B sABaeHHAX pereHepalHH sIPKO NPOCTYINaeT MHHEpPAJo-
o0pasyollas, KOHCTPYKTHBHAs CTOPOHA, OJAHAKO CcJjeayeT HMeThb
B BHJY, 4TO B JaHHOM [polecce CyLIecTByeT H JecTPYKTHBHasl CTO-
pona, ofecneynBaiolas MnosBJIeHNe cBOOOAHOTO KpemHe3eMa H Mpo-
ABJIAIOIAACA XOTh H MeHee sIPKO, B cJelaX PacTBOPEHHS Ha Tpa-
HHLAX 3€pPeH B BHIE cJEJ0B BHEAPEHHS, MHKPOCTHJIOJHTOBLIX CO-
YJIeHeHHH M PeJHKTOB TPAHYJIHPOBAHHEIX KPHCTAJJIOB.

B. JlecTpyKTHBHbLIE LleMEHTHI B3aUMOEHCTBYIOT ¢ BeLIECTBOM 00-
JIOMOYHBIX 3€PeH, MPOHUKAIOT HJIH 3aMeIaloT HX YacTHYHO HJIH NOJ-
HocThlo. O0pasyioTcesi clelyioliHe THIIB [@MeHTOB.

[TpoHHKHOBeHHA. $IBIeHHT NPOHHKHOBEHHS LleMeHTa B OG-
JIOMOUYHBIE 3epHa (e3 HX 3aMellleHHs OCYIIeCTRJASIOTCA MO TPellHHaM
pas3puiBa HJIH CHaiiHOCTH B TPeUHHOBATHX 06JOMKax KBapua, moJe-
BBIX IIMATOB, B 00JOMKaX KPEMHHCTHIX HJIH MeTaMOpP(HUECKHX No-
pon. TpemuHoBaToCTh 3epeH ocoOGEHHO NMPOABJSETCS B TOJLIAX, He
NpHHaAJexalux ray0oKHM 30HAM 3(HreHe3a, HO [0ABEPrIUHXCH
MeXaHHYecKHM JHcJaoKauuaMm. LleMeHTOM, MPOHHKAIOUMM B 3epHa,
yallle BCero sBJAseTCS TJIHHHCTOe BellecTBO, KapOOHATHl, THICH,
COJIH.

Kopposnouub#t (MAH meMEeHT pa3befHHEHHH).
XapakTepuayercs NPOHHKHOBEHHEM H YACTHYHBIM 3aMelleHHeM o0-
JIOMOYHBIX 3€peH BelecTBOM liemenTta. 3epHa nmpHoGpeTaloT Hempa-
BHJIbHEIE, HM3BHJKCTLIE KOHTYPHI, 4acTO INPOHCXOAHT pasbeiHHEHHE
3epeH Ha ()parMeHThl, KOTOpble Y3HAIOTCSA TOJLKO MO COBMECTHOMY
NoracaHuio H MPOCBETJEHHIO TNPH MOBOPOTE CTOJAHKA MHKPOCKOINA.
Kopposuu noxasepraiorcsi Jio6uie oGaomounbie 3epHa. Kopposuon-
HBI IEMEeHT 10 COCTABY 4Yalie BCero KapOoHATHLIH, KaJbLHTOBBIH,
1 oObluHO TeMm GoJiee arpeccHBeH, yeM ero GoJjblIe 110 KOJHYeCTBY.

3amemenus [IposBasercs B 3aMellleHHH BELIECTBOM LIEMEHTa
00JIOMOUYHBIX YAaCTHIl, OT KOTOPBIX OCTAlOTCA (PPATMEHTHI, PENUKTHI
HJIH TOJIBKO KOHTYPHI, «T€HM» MepBOHAYAJbHLIX 3epeH.

Kpome o0lIuX CTPYKTYp 3aMellleHHs, HaGal0faeMbEIX, HapUMeD,
B KOpaX BBIBETPHBAHMs IIPH PA3BHTHH KAOJHHHTA HJIH KAONHHHTA
¢ THAPOCJIOAO0M MO MOJIEBEIM IINaTaM, HIH B ByJKaHHUECKHX Tydax,
3aMeleHHBIX MOHTMOPHJ/IJIOHHTOM, KOTOpPBIE C H3BECTHOH OroBoOp-
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KON MOMHO OTHECTH K 00pa30BaHUSAM paccMaTPHBAeMOH KaTeropHH,
CYLIECTBYIOT MHOT'OYHC/ICHHDBIE TPOABJIEHHA IIPAMOro saMelleHHs MH-
HepaJbHbIX KOMIIOHEHTOB BeELleCTBOM ILEeMeHTa: KapﬁOHaTHHM ==
3€peH KBapua H IOJeBbIX UIMNAaTOB, KpE'Ml!HCTbIM—Kap(’)OHaTHhIX
00JIOMKOB H OPraHHY4eCKHX OCTATKOB, (ocdaTHbiM H TIJayKOHHTO-
BbIM — KBaplla, TOJEBHIX LINATOB, KPEMHHCTHIX H IJIHHHCTHIX 00-
JIOMKOB, CJIOAHCTO-XJAOPUTOBHIM — O0JIOMKOB 3((y3HBHBIX NOPO1
HT. I

5. [lo Bpemenn oO6pa3oBaHHS IEMEHTH TNOAPA3AENAIOTCH HAa:
1) ceguMeHTalHOHHBE, 2) CHHTeHeTHYHBble, 3) [AHareHeTHYeCKHe,
4) xararemeTHueckHe, b) merareHetHueckue, 6) runeprenHsle. 3a-
Jaya Mo YCTAaHOBJEHHIO BPeMeHH (OPMHPOBAHHA LEMEHTOB, Kak
NpaBHJ0, pelraercsa ¢ NPHBJACYEHHEM MHOTHX AAHHBIX MHHEpPaJOrH-
4yecKoro, merporpa(uuyeckoro H reoJornHyeckoro xapaxrepa. B stom
pasjaejie Mbl He ﬁyneM H4 3TOM OCTAaHaBJHBATLCHA, IIOCKOJIBKY 3TH
BONPOCHL B 3HAYHTEJLHOI CTENEeHH COCTABJAIOT COAepKaHHe MocJje-
AYVIOLHX IJIaB.

6. Tlo xonMyecTBY MHHepaJbHHIX THINOB B OJHOI mopoje H O
BPEMEHH TeHEPAlHH HX OTHOCHTEJNBHO APYI APyra HeMeHTHl TOH HiIH
HHOH NMOpPOABl MOTYT OLITH MOHO-, 6H-, TPH- H MOJHMHHEPAJbHBIMH.
Kaxaplii MHHEpPAaJbHbIH THN BHICTYNAET B KayecTBe CaMOCTOATENb-
HOi MOPGhOCTPYKTYPHOH KaTeropuu, TpeOylolleH OTAeJbHOr0 pac-
CMOTPEHHST H ONHCAHNS; TOCJE Yero cjejayeT paccMOTPeHHe COOTHO-
LIeHNH MeKJy MUHepaJbHbIMH THIIAMH.

Hanpumep, B mopoje NPHCYTCTBYIOT TPH MHHEPaJbHBIX THMA Ie-
MEHTa: JKeJNe3HCTHl — KOHTYDHbIH, paBHOMEpHDIi, aMopdHBI, n1e-
HOUHBIH; KBapUeBblii — KOHTYPHBIH, pPaBHOMEpPHBIH, MO3aH4HBIH, pe-
reHepanuoOHHbIH; KapGoHATHBIH — 3aKPHITHIH NOPOBBIH, NMATHHCTHI,
NMOHKHJAHTOBBII, KOPPO3HOHHBIH, 3ajava 3akjwouaercs B HabJiofe-
HHH 32 COOTHOIIEHHEM Pa3JIHYHBIX THIIOB LIEMEHTOB APYT ¢ APYroM,
110CJIeI0BATENEHOCTBIO TeHePalHH H YCJI0BHH o6pa3oBaHus. Pesyib-
TaThl HAOMIOJEHHIT, HAPHMep, MOTYT NPHBECTH K BHIBOAY, UTO HaH-
GoJgee PaHHHM CeIUMEHTAIHOHHO-CHHI€HETHYHbIM IEMEHTOM SBJIA-
eTcs JKEeJEe3UCThlH, YKa3bhiBAaOIUH Ha OKHCJAUTEJNLHYIO 06CTaHOBKY
HAKOIJIEHHS oOcajka, cJeJyIOIlHM [0 BPeMeHH — KBapUeBHH lie-
MEHT, MOJYYHBIIMH pa3BHTHe B pe3ysbTaTe OOIIETr0 BHICOKOTO CO-
JIeprKaHusi KpeMHe3eMa B 00JIOMOYHO-KBAapPLEBOHA TOJIIE, H NOCJel-
HHM — KaJbLHTOBLIH IeMEHT, JOPMHPOBABIIHACS NMPH HE3HAUHTEJIb-
HOM MOrpyxeHHH TOJLIH B 30HY FHHpOK&pﬁOHaTHle BOX.

He MeHee BaXKHBIM TOKasaTeJeM, 0cO0E€HHO ¢ MPAKTHYECKOIl
TOUKH 3PEHHs, SIBJISIETCS XapaKTepHCTHKa TOro, 4To SIBJAeTCs J0-
NMoJITHEHHEM K TOMY HJH HHOMY THNY IlléMeHTa — LEeMeHT JApyroro
coctaBa WM cBoGOAHOE MexK3epHoBoe mnpocTpaHcTBO. Hanpuwmep,
npu npeobJanalolleM HecnyoLIHOM LeMmeHTe (cm. puc. 12, 6) yua-
CTKH, CBOﬁO,B.HbIe OT HeMeHTa JAaHHOro THma, MOryT OBITh 3aT0JHEHb
CryCTKOBHIM LEMEHTOM HHOro cocraBa (cm. pHe. 12, 2), a moryr
OBITH JIHIIEHE meMeHTa. B nocaennem cJyuae 3TH cBOOOIHbBIE MEeXK-
3epHOBBIE NMPOMEKYTKH 3acJy:KHBAIOT He MeHee NeTasbHOH Xapak-
TEPHCTHKH, YeM cOOCTBEHHO LLEMEHT, ¥ 110 BO3MOMHOCTH HX 00 BEMBT
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JOJKHB OLITh OLEHEHBI KOJHUYECTBEHHO nyrem noacueTta I[Jiolamnn,
3aHATOM UMM Ha NJOCKOCTH WIH(a.

3TOo AaeT BO3MOMXHOCTh NMPOH3BECTH KOJIHYECTBEHHYIO XapakTe-
PHCTHKY CTEIeHM 3aNOJIHEeHHsS MeXK3ePHOBOrO NMpOCTPAHCTBA B BHIE
koatdunnenta 3anonuenns K,, 3aBHCALIEr0 OT ILIOMIAAH IEMEHTA
Sy M OT mIowann ¢cBo6GOAHOTO MEXK3ePHOBOrO MPOCTPaHcTBa Se:

Ks =Su/(SQ+Sc).

Kosddunuent K, MOXKET CAYXKHTb AONOJHEHHEM K HHCTPYMEH-
TaJbHO ONpejpeJsieMbiM BeJHYHHAM — IOPHCTOCTH H TNPOHHIAEMO-
CTH, — CIIOCOOCTBYSl JIydllleMy MOHHMAaHHIO 3THX mpH3HaKoB. Ompe-
JlefleHHe ero NMPOH3BOAMTCH AJs Bcell mJolaad wmauda, a mo ce-
pHAM WIHGOB — AJS NJacTOB H Nadexk.

[Tecuansie ocafikM H MOPOAB MOryT GBHITh JIHIIEHH IlleMeHTa.
B npoctom cayuae — 3TO OTJIOXKeHHS cO cBOGOAHBIM MOPOBHIM NPO-
CTPAHCTBOM MeKAy OOGJOMOUHBIMH 3epHaMH. MHorue coBpeMeHHBIE
neckH, o6pa3oBaHHble B 30HAX IJAxKa, NPHOPexKRHbIX 6apOB, MOABOJ-
HBEIX BaJIOB H TeYeHHH JIHIIEHbl [VIHHHCTOrO HJH KaKoro-iuéo Apy-
roro s3anoJHuteas [24]. Oanako B MCKONaeMOM cOCTOsHHM Oece-
MEHTHBle NMEeCKH ¢ HeH3MeHEeHHOH NcaMMHTOBOH CTPYKTYpOH BCTpe-
yaloTcs KpaiiHe peiKo, XOTsA H OMHCaHH B JHTepatype. Hampuwmep,
J1. H. Jlamkosoit [1980 r.] oun HcciaemoBaJHCh B COCTaBe CpejgHe-
KeMOpuiickux oTnoxeHHH KanuHHHrpajgckoit obaacTH Ajas TyOHH
okoao 2000 M. Moxno ompejeneHHo yTBep:xaaTh, 4TO Bce lecya-
Hble MOPOJbI C NMCAMMHTOBOH CTPYKTYpOH, 3a pPeIKHMH HCKJIoue-
HHSIMH, HMEIOT TO HMJIH HHO€ KOJHYecTBO ueMeHTa. IlonoxeHHe
MeHsieTcsl B 30He IyOOKOro KatareHesa, rie 0JHOBpPeMeHHO ¢ ofpa-
30BaHHEM KOH(OPMHBIX CTPYKTYp (pHc. 14), BO3HHKalOWHX B pe-
3yJabTATE YACTHYHOTO PACTBOPEHHS M pereHepamHH OZHHX 3epeH
(kBapua W anp0uTa) M pasfaBJHBAaHHA APYTHX (M3MEHEHHBIX Ka-
JIMeBBIX TIOJIEBHIX LINATOB, GOJBLMIMHCTBA MJIATHOKJAA30B, INIHHHCTHIX,
3¢ y3HBHBIX, a€BPHTOBLIX 0GJOMKOB), NIPOHCXOAHT OTKATHE CYJb-
(aTublX, KapOOHATHEIX 1 HEKOTOPHIX APYTHX LeMeHTOB. Becuement-
HBIE [IeCYAHHKH ¢ KOH()OPMHBIMH CTPYKTYPaMH pacnpocTpaHeHHl
ype3Bblyaiino HIMPOKO B BePXHHX 3TakKaX JNOKeMOPHHACKHX IUMTOB
A B CKJajuaThix obsaacTax (aHeposos, rie OHH NpeAcTaBleHH pas-
JUYHBIMH  NOPOJaMH — OT 3peJbIX KBapUEeBBIX MeCcYaHHKOB [0
KpafiHe He3pesbix yAbTpaMa(hHuecKuX H OCHOBHBIX H MOJUMHKTOBBIX
rpayBakk. EcjH B KBapueBBIX NeCUaHHKaX DPa3BHTHE MO3aHUHBIX
CTPYKTYp 0e3 TmpH3HAKOB pereHepanHoHHOTO KBapuma MoXKHo 06bsc-
HHTb elle PeKPHCTaJJIH3aLHOHHBIM OJacTe3oM KBapua, TO B MOJIH-
MHKTOBBIX IIOPOJAaX — TOJMbKO PACTBOPEHHEM H BEIHOCOM I€MeHTH-
PYIOLIEro BellecTBa — MPOLECCOM, MO-BHAHMOMY, LIHPOKO HAYLIHM
B NpPHPOAE, ¢ ueM, KCTAaTH CKasaTb, JOJKHO ObIThb cBA3aHO HabJio-
Jlaioleecs: yBeJHYeHHe MMHEpaJH3alHH NOJ3eMHBEIX BOJ C BO3pac-
TaHHEM I‘J’IYﬁHI{H HX 3ajeraHnHi.

Janbueiiniee BujpoH3MeHeHHe OeclEeMEHTHHIX MOPOJA ¢ MO3auuy-
HHEIMH CTPYKTYPaMH IpPOTEKAeT [0-Pa3HOMY B 3aBHCHMOCTH OT HX
coctaBa. B KBapueBbix ¥ OJHIOMHKTOBHIX NMeCYaHHKaX KOH(OpMHEIE
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Puc. 14. Crpykrypnl GeclieMEHTHBIX NOPOIL.
2, 6 —B 30He KaTareHesa: a — GecueMeHTHas mncaMMmuToBast, O — kondopmuas; 8, 2 —
B 30He MeTareHesa: & — HauaALHO-GJacTHYeCKas; 2 — OGJOMOYHO-MATPHKCHas; d, e — B 3e-
sneHocnannenoft 3oHe: @ — rpanoGaacToBasi; e — GuGpO-JeNHAOrpaHoGIaCTOBAL.

CTPYKTYPH CMEHSIIOTCSI HAuaJbHO-0/JIACTHUECKHMH B 30HE Merare-
He3a M rpaHobJacTOBLIMH B 30HE 3e/eHOCAAHIEBOrO MEeTaMop-
(pu3Ma, B MOJHMHKTOBHIX MecyaHHKax o6/0OMOYHBIE 3epHA MOPOA H
MOJIEBHIX IUMATOB, 3aMelllasiCh MeJKOYeIIYHYATHIMH CEPHIIHTOM, XJIO-
PHTOM, KBapleM, 3MHAOTOM, aKTHHOJHTOM, TePAIOT OTPAHHYEHHS H

93



npespaulaoTes B eAHHYI0 Maccy, BMEIalomyn o6JOMKH KBapua H
aap0HTa — MaTpHKe ocoboro pojad, XapakTepHBIH AJsi 30HbBl MeTd-
renesa. JlaapHeiiliee ero BHJAOH3MeHeHHE TPHBOAHT K (POPMHPOBA-
HHIO JIeNHAOrPaHo6/acTOBLIX MJH  (QHOPO-JenuuIorpaHoh1acTOBRIX
CTPYKTYP 3eJIeHOC/IaHLeBOo# 30Hbl MeTaMopduaMa.

CamocTOATeNMbHEIM pasfiesoM meTporpagHu sIBAseTcss yueHne of ayruren-
HOM 3amoJIHHTeJe TOPOJAH B ee MakpoTekcType, HaGuiogaemoli B 0GHAXKEHHH HJH
JOCTATOYHO GoJablom oOpasue. AYTHreHHBIH 3aMOJHHTENL MOXET ObiThb paBHOMeEp-
HLIM HJM JIOKaJbHO KOHIEHTPHPOBAaHHEIM, 06pasyiolINM OTYETJHBO BHIPAaXKEHHLIE
KOHKDEIMH, CEeKPelHH, CEenTapHH, XeoJbl H HeKoTophle ApyrHe dopmel. ITpoGae-
MaMH KOHKpeUMii — HX cocTaBoM, KJaccHHKauHed, TreHe3HCcOM — 3aHHMAaJHCh
A. B. Makegonos, I'. Y. Byumuckuii, [1. B. 3apuuxuii, A. M. CugopeHkos u ap.
ITo knaccudnkaunn 5. 3. I0gouuya (1980 r.], Bce mopoaw B 3aBHCHMOCTH OT KO-
JIHYECTBA AYTHTEHHOTO BEIECTBa, CMOCOGHOTO K JIOKAJbHON KOHIEHTPAIHH, T. €.
KOHKpellHeoGpasoBarTens, MOryT GbITb MOCTPOGHHI B HENMPEPHIBHBIN DAL OT MOPOL,
JIMIIEHHBIX KOHKpeuHeoGpasoBaress, A0 cOOGCTBEHHO KOHKPeUHH, rae ayTHreHHbi
KOMIIOHEHT He TOJIbKO 3amoJIHSeT NMPOMEKYTKH, HO H METacOMaTHYeCKH 3aMmellaer
HCXOAHBLIA OCajoK.

KosnuectBo, CTPYKTYpa, COCTaB M [ApYrHe NPH3HAKH 1IeMEHTOB B NecyaHHKax
MOTYT H3MEHATLCH MO BePTHKAJH H MO NPOCTHPAHHIO TJAcTa B 3aBHCHMOCTH OT
TOrO, Kakoe KOJHYECTBO KOHKpenHeoOpasylomero KOMIOHEHTa COJAepPHKHT ILIacT.
TTousiTHeM o KoHKpeuueoGpasoBaTejfX ONEPHPYIOT [OaneKo He Bcerga, a JHUL
B CJyyasix OTYETJIHBO BHIPAKEHHHIX KOHKPEUHH, OJHAKO KOHKPEUHH — 3TO JIHIb
4acTHbIl caydall MPOSIBJIEHHS NPH3HAKA OJHOPOAHOCTH — HEOIHOPOAHOCTH LEMeH-
TAllHH OCAaJOYHHIX, B TOM UHCJIe TMecyaHulX MOpoj.

KoanuyecTBo 1eMeHTa, ero cocraB H arperatHoe COCTOIHHE, MO
CYILeCTBY, ONpeJeNsloT OKPacKy NecyaHBlX OTJoeHHA. B cpaBHH-
TeJbHO HEMHOTHX CJy4yafxX, Korja NOpOAbl JHIIEeHBH ILEeMeHTa, HX
LBET 3aBHCHT OT OKPacKH mopojoobpasywounx kKommoneutos. Ilo-
CKOJIbKY ualle BCero KBapl OeJsiblii, KHCJble IJIarHoK/Jaasbl CBETJIO-
cepble, cpeiHHE — TEMHO-Cepbleé 0 YePHbIX, OCHOBHbIE — TeMHO-ce-
pble, KaJHeBble NOoJieBble naThl PO30BHIe 10 MSCO-KPACHBIX, Kpem-
HHCTHIe OGJOMKH cephle ¢ 3€JeHOBAaTEIMH OTTEHKAMH [0 YepHBIX,
BYJIKAHOTeHHBIE 3eJIeHO-Cephie /10 TPSI3HO-TEMHO-3€JIeHBIX, 00JOMKH
TepPPHTreHHLIX NMOPOJ Pa3HOOOpPa3HLI MO IBETY ¢ npeobJagaHueM ce-
PBIX, 3€JIEHOBATBIX TOHOB, TJIAYKOHUT 3eJIeHOoro A0 Oyporo, snuaoT
CBETJ/I0-3€JIEHOT0, XJOPHTLI 3€JIEHOr0 IIB€Ta, TO OCHOBHBIE MHHEpa/lb-
Hble THIBl TIECYaHHKOB IPH OTCYTCTBHHU B HHX LEMEHTA XapaKTepH-
3yloTcs mpeoOJajgaHHeM omnpefeNeHHBIX oKpacok. Hanpumep,
MOHOMHHepaJibHble KBaplleBble MeckH OeJOro IBera, KBapleBhle
IJ1ayKOHHTOBLIE — 3€/IeHOr0, apK0o3bl — KPacHOBATO-PO30BOrO, MOJIH-
MHKTOBHIE T'payBakKH — CepOro, ByJKaHOKJacTHYeCKHe TrpayBak-
KH — OT CEporo [0 rycro-zeneHoro. Peakie MHHepaJbHBIE THILI IeC-
YaHbIX OTJIOMEHHH MOryr obmagaTh cnenuduueckoil OKpPackoH B co-
OTBETCTBHH C IOCMOJACTBYIOIIHMH B HHX MHHEDPaJbHHIMH KOMIOHEH-
TaMH. Tak, BcTpeualoTcsi p030Bbie rpaHaToBble (ajJbMaHAHHOBHIE)
Neckn W necyaHukH, (hHOMETOBO-KpacHble IHPKOHOBLIE, YePHEe Hilh-
MEHHTOBHIE M MarHeTHTOBHe, B ofuiem cayuae, OAHAKO, OKpacka
necuaHblX TIOPOJ ONpeaesserTcsi He coCcTaBOM 0OJOMKOB, a COCTaBOM
nemMeHTa H mpuMmecsiMi B uemenrte. HaubGoJee pacnpocTpaHeHHBIMH
ABJIAIOTCS IIBETA:
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— OeJibli, CBOHCTBeHHbIH KapOOHATHOMY H THIICOBOMY LIEMEHTY,
TJHHHCTOMY KaoJHHHTOBOMY, KPEMHHCTOMY (OMaJjiOBOMY HJH KBap-
LEeBOMY):

— JKeaTHlH, onpepenseMblii ManwiMu (menee 1 %) comepxa-
HUAMH TETHTA, TeMATHTA MM (Pepporessi M3 CMECH pPa3/IHYHBIX Ke-
JIe3HCTHIX MHHEPAJIOB;

— KpAacCHBIi, 3aBHCALIHA OT BHICOKOTO COJePXaHHA aMOp(HBIX
rejeii ruapookucyaos xenesa. ITo nabmopennsam lO. I1. CeanBep-
croBa [1978 r.] najg KopaMu BbIBETPHBAHHSA, 0GYCJIOBJEH HE CTOJBKO
paccessHHBIMH THAPOOKHCJAAMH JKeJe3a, CKOJILKO TOHKOLHCIEPCHLIM
COCTOSTHHEM BelecTBa B LEJOM;

— Oypbiil, 00yCJAOBeHHBIH NPHCYTCTBHEM CMECH ZKEeJIEe3HCTHIX MH-
HEPaJjioB — JIUMOHHTA IPH HAJIHYHH PETHTA MJH IeMaTHTa, a TaKke
OKHCJIEHHOTO IVIAYKOHHTA HJIH JIENITOXJIOPHTOB:

— cepwif, 3aBHCALMIE OT npHcyrcTBHs Mmanablx (1—2 9% OB)
paccesiHHbIX BKJIOUYEHHH CcyJab(HIOB Keje3a HJAH KalbIHeBo-(poc-
daTHpix MuHepasaos. CyllecTByeT npsiMasi KOPPeJIsLHOHHAS 3aBHCH-
MOCTb HHTEHCHBHOCTH ceporo usera ot KojuuectBa OB [31];

— 4YepHBIH, nosBAsOIHics or GoJbuoro (Goaee 3 %) comep-
Kanusg OB, KaabuueBnx (ocgarToB, HMEIONX, KaK NPaBHJIO, NPH-
MEeCb OPTaHHYeCKHX COeJHHEHHIl H M03TOMY TeMHOOKDalleHHBIX, HIIH
OT OKHCHBIX COeJMHeHHH MapraHila;

— 3eJIeHBl#l, 00YCJIOBJIEHHbIl NPHCYTCTBHEM TVIayKOHHTA, JIENTO-
XJOPHTOB, XJIOPHTA, 3MHA0TA, AKTHHOJINTA;

— TeMHO-3eJieHblH, 0JeKJblil, CB3aHHBIH C NPHCYTCTBHEM TeM-
HOIBETHBIX, O6BIUHO BTOPHYHEIX MHHEPAJIOB — 3MHAOTA H XKeJje3Hc-
THIX XJIOPHTOB B CMECH ¢ HEKPHCTaJJIH4eCKHMH MPOLAYKTaMH H3Me-
HeHHs CHJMKATOB HJIH OPraHHYeCKHM BellleCcTBOM;

— roav0oil, BcTpeyaloluicsa peiko, MOXKeT OHThL CBf3aH C Ie-
JeCTHHOM, aHTHAPHTOM, HHOTA ¢ THIICOM.

§ 2. MUHEPAJIBHBIE THINbl LLEMEHTOB

[auuHeTble neMenThl. BOJBIIMHCTBO M3 HHX SIBISIOTCH Pe3yilb-
TaTOM OCaMKAEHHS TOHKHX (ppakuUHi OJHOBPEMEHHO ¢ MecyaHHIM Ma-
TepHasJoM. BosmoxHO o6pasoBaHHe TJIHHHCTHIX [eMeHTOB BCJEJ-
CTBHE BMBIBAHHS TEJHTOBHIX (DPAKIMH B Kapkac H3 JBHIKYIIErocs
HJIH HENOJABHIKHOTO TOJBKO 4TO OCAXK/JIEHHOTO TMeCKa HJH BMLIBAHMA
HX B MOPHCTYIO TNECYaHylo MOPOAY MOA3EMHLIMH BogaMH (aHTHCY(-
tosuss). IlepBonauaapHblii MUHEpPAaNbHBIA COCTAB IVIMHHCTHIX Ie-
MEHTOB ONpejeseTcss COCTABOM MATEePHHCKHX MOPOJ H YCJIOBHSMH
ornoxenns ocaaka (cm. ra. III, § 2, pasn. ['nuuHCTHE MUHepasBl).

C norpy:kenneM Ha riyGHHY NPOHCXOXHUT: 1) OTKATHE BOABI H3
MJIHHHCTBIX MHHEDPAJIOB, nepepacrnpe/e/etie BelllecTBa B MeXK3epHO-
BOM [POCTPAaHCTBE H YACTHYHBIH BHIHOC IIeJO4YeH H IIeJOYHEIX
3emeab; 2) (GOpMHPOBAaHHE MPEHMYIIECTBEHHO MOPOBOTO THNA Ie-
MEHTa 3a cYeT BBIXKHMAaHHSA ero H3 y4acTKOB, PAcCNOJOXKEHHBIX B Me-
crax cOJHIKEHHS 3epeH; OJHOBPEMEHHO BO3MOXKHO INOSIBJIEHHE HO-
BoO6pa30BaHHuil B LleMEHTe B BHJE CJIOJHCTOrO BeIecTBa, XJIOPHTa
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H KPHCTaJJIHYeCKOro KpemHe3deMa; 3) ycHJeHHe NepPeKpHCTaJJIH3a-
LMK, yBeJHYeHHEe DasMepOB KPHCTAJJIOB INIHHUCTHIX MHHEpPaJoB H
KPHCTAJIJIOB XJIOPHTA, aJb0HTa, KBapla, 3MHA0TA, aKTHHOJKTA H AD.,
VCHJIEHHEe CBSISH MeXAY HHMH 3a cyeT Pa3sBHTHS B3aHMONPOHHKAIO-
IIHX KOHTAKTOB.

JnureHeTHyeckKas MHHepaJbHasi nepecTpolika IVIHHHCTOrO ue-
MeHTa [ecCYaHHKOB OCYILIECTBJseTcs paHblue, yeM nepecTpolka Bse-
HIecTBa INIHHHCTBIX HOPOJ, H XapakTepHsyercsi oOLHM YIPOIEeHHeM
MHHEpaJIbHOro COCTaBa ¢ TeHAeHIHeldl K obpas3oBaHHIO YcTOAYHBOM
cHcTeMBl ruapocmiona — xjaoput. Jaunusie b, K. INpomasikosa [28],
. 1. 3xyca u ap. [4], [xx. Boaca u C. ®panka [Boles D., FrankS.,
1978 r.] 1 npyrHxX aBTOPOB NO3BOJAIOT TOBOPHTb, YTO B YCJIOBHAX
NPOCTOr0 MOTPYIKEHHA H HOPMAaJbHOrQ re0TepMHYeCKOTO TpajieHTa
0boco6JifieTc HECKONBKO 30H TpaHc(OpMauHH TJIHHHCTHIX MHHe-
pPaJioB LIEMEHTa NEeCUaHHKOB.

Bepxuss 3ona (2o 2000 M) — c1aGbix H3MEHEHHH MHHEPaJbHBIX
KOMIUHEHTOB H COXPAaHHOCTH B OIPEJeNeHHLIX Npefesax ceIHMeH-
TALHOHHO-AHAaTeHeTHYECKHX [VIHHHCTBIX MHHepa/joB. ¥ HHIKHEH rpa-
HHLBl 3aBepluaercs Nepexos MOHTMODHJUIOHHTA H JerHpaTHPOBaH-
HBIX THAPOCJION B CMelIaHOCJofHbe MHHepaJsbl. B mopopax, Gora-
Teix OB, 3a cueT peakuud XJOPHT-THAPOCAIOAA, & TaK¥kKe 3a cyer
JKejesa, cOpOHPOBAHHOrO IVIMHHCTBIMH YacTHUAMH, BO3MOMKHO 00-
pasoBanHe GHOTHTA. B yc/jOBHSIX MHrpallMH NpPecHBIX BOJ, NOCTY-
NA0MHX ¢ [MOBEPXHOCTH B IJIACTH INE€CYaHLEIX [OPOJ, 3aJerajouinx
Ha HeOGOMbLIOH Iriy0HHE, MOMKeT (QOPMHPOBATHCH AYTHIMEHHBIH Kao-
JIMHHT B BH/JE XOPOLIO BLIPAYKEHHHIX KPHCTAJIOB.

3ona 2000—3500 ™ — peskoro yMeHbLIEHH Ppa30yXaloUinx
CJI0EB B CMEIIAHOCJOHHBIX (pa3aX M COKPALLEHHS KAOJHHHTA, Mepe-
XOJSIEro B XJOPHT B pe3yiibTaTe MPHCOCAHHEHHS Keae3a H MarHus.

3ona 3500—5000 m — 3aBeplleHHs nepecTPONKH cMeIIaHOCIOI-
HBIX (ha3, HCUe3HOBEHHs KaOJHHHTA (32 HCKJIOYEHHEM OTAe/bHHIX
«3ameyaTaHHBIX» 3epeH) 1 (POPMHPOBAHHA ACCOUHALMH cJaaborHi-
paTHpPOBaHHAH CJ10Ja — XJOPHT.

3ona ray6xe 5000 M — cyuiecTBOBaHHS CJIOAHCTO-XJIOPHTOBO
accouHaliy | pasjioxeHus GHOTHTA.

dnureHeTnueckie npeoOpa3oBaHHsl CONPOBOKIAKTCA CMeHOi
noautunoB caog 1 Md u IM na 2M,, yBeanyeHnHeM OCTPOTH NHKa
10 A y rugpociofbl B CBSI3H C YIOPSIIOUeHHEM ee CTPYKTYPH H BO3-
pacTanHeM MarHe3HaJbHOCTH XJOPHTOB. B ckaaguaTHXx obnactsx
BCJIEJCTBHE CTPECCOBHIX HANPAMEHHH MOIIHOCTH 30H TpaHcgopma-
IIHH HacTONbLKO COKpallaloTcd, 4TO rayfokHe mpeodpasoBaHus,
BILIOTH A0 MeraMopdHaMa, MOTYT NpPOTeKaTk Ha IIyGHHAX MeHee
oxuoro KkuaoMerpa [52].

I'uneprennsie mpoumecchl Takxe cnoco0HB (OPMHPOBATHL TJIHHH-
CThle LEMEHTB B 30HAX MOPO3HOTO BLIBETPHBAHUS H B 3JIOBHH Ty-
MHAHBIX YMEPEeHHBIX H B ocoGeHHOCTH TPOnH4YecKHX 30H. B mocaes-
HHIX BecbMa IUHPOKO PAa3BUTBI TJHHHCTHIE [@MEHTH H TOPH3OHTHI
TJINH, Pa3BHBAIOUIHECs 3a cuyeT OGHOXeMOreHHOro npeofpasoBaHus
06JIOMKOB NOPOJ, MOJEBEIX MINATOB H APYTHX MHHEPAaJoB.
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BJIH30K K TIMHHCTOMY IVIAYKOHHTOBBIH 1I€MEHT, HPHYPOUeHHbBI
NpeHMYLIeCTBEHHO K KBAapLEBHIM, OJHIOMHKTOBHIM, DEXKE M0JIeBO-
LINaTcoAepKaIuuM nopoaaM. B ocafouHbix ToNLlaX IVIayKOHHT CO-
XpaHsiercsl JJIHTeJbHOe BpeMsi (B paspesax pudes BO BCAKOM Cly-
yae OH elle WHPOKO pacnpocTpaHeH). XOpouwo coxpausercs B yc-
JOBHAIX cJa0OBIX M yMePEeHHBIX NOTPYMKeHHH, IPH 3TOM B mpolecce
CTPYKTYPHOH [epecTpoHKH MNOPOJAbI MEXdaHHYeCKH OTKHMaercs
B NOPBI, B Y4aCTKH, CBOOOJHLIE OT KOHTAKTOB 3€peH, H B TPELLHHBI.
ITpu norpyzxennsix cBbime 3—3,5 KM, a Takxke B YCJOBHAX CKJ/al-
4aTOCTH Ha MeHbLIell riyOHHe TIJIayKOHHT HeycTOHYHB H pacraja-
ercs, 00pa3ys CMEeCH MYCKOBHT — OHOTHT HJIH MYCKOBHT — XJIOPHT.

KapOonaTtHble nemenTsl. Tak e Kak IVIHHHCTLIE, IIHPOKO pac-
NpOCTPaHeHEl, X0TH, NO-BHANMOMY, B HECKOJbLKO MEHbIIHX MaclITa-
Oax. I'THHHCTBIE W KapOOHATHLIE IIEMEHTHl B H3BECTHOH Mepe #ABJfA-
I0TCHl AHTHNOAAMH B 30HE C€IHMEHTAIUH, IMOCKOJBKY Pa3BHTHE TOTO
HJIH APYroro THMa XapaKTepPH3yeT cTeNeHb OTMLIBKH MeCUYaHbIX ocal-
KOB OT IVIHHHCTHIX (ppakuuii. KapOoHaTHBIE H KPEMHHCTLIE [E@MEHTHI
NPOTHBOINOJOXKHEL 110 CBOEH MPHPOAE HA BCEX 3Tallax CyLLEeCTBOBA-
HHSl OC4JKOB H OCAJ0YHBIX MOPOA, TAK KAaK HanpaBJjeHHble H3MeHe-
HH (aKTOpPOB, cmocoGCTBYIOLIHX ocaxaeHHio kKapoouartos (7, p,
pH u psg mpyrux), ogHOBpEMEHHO CO3LAIOT YCJOBHS IJisi PacTBo-
penuss kpemHesema. CoBMecTHOe HaXoxKJeHHe KapOOHATHOro H
KPEMHHCTOrO LEMEHTa B NOpoje mpejnoJaraer pasHoBPeMeHHOCTb
HX oOpasoBaHus.

BosbUIHHCTBO KapOOHATHHIX IIEMEHTOB ABISAIOTCA TEPBHYHLIMH,
ceHMEeHTaIHOHHEIMH. Bo3MOXHH TpH cnocoba oT/0XKeHHa KapOo-
HATHOT'O BeIIecTBa B OCAJ0K, ABA H3 HHX OUEBHIHLI, TPETHH rHMO-
TeTHYEH. ;

[TepBriM crocoGOM OTJIOMEHHS SIBJASICTCH BHINAjelne KapdoHar-
HBIX UYACTHI[ H3 B3Becell OJXHOBPEMEHHO CO BCEM IecuaHbIM MaTe-
pHaJOM B A€JIOBHH, NPOJIOBHH, aJJIIOBHH H B Pas/iHYHbIX BOAOeMaXx
apuanbix 30H. [lupoko pacnpocrpaHeno HaKOmJeHHe TePPUreHHBIX
KapGonaToB B 00J1acTAX JaBHHHON cejHMeHTalHH.

Bropoii cnocobd oTs0keHHs KapOOHATHOIO BELIECTBA BKJIQUAET
OGHOTeHHYIO CaJIKy, OCYIIECTBJSAIOILYIOCA OAHOBPEMEHHO ¢ NecYaHbIM
marepuajom. Ipouecc 3TOT MPOHCXOAMT cefidac Ha weabdax MHO-
T'HX TEMJEIX MOpeil, OH OTpajKeH BO MHOIHX HCKONMAeMbiX OcaiKax,
oco6enHo pasBuUTHIX Ha maatdopmax — Pycckoii, Cesepo-Amepu-
KaHCKOH M Ap.

Bo3MOXHOCTH XHMHUECKOr0 oOcamaeHHsi KapOoHatoB (rperii
crioco6 OTMI0XKEeHHs) B 0caflkaX BOJOEMOB OrpaHHuYeHHbl BooOuLe [39];
enle GoJbLIME OrpaHHYEHHs] AOJKHbI OBITh B OTHOIMIEHHH OCaJKOB
KapOoHATHO-TEPPHIEHHBIX, NOCKOJBKY (hakKTOPH, cnocobeTBYioULHe
nepeHocy H OTJIOKeHHI0 06JOMOYHBIX YacTHI, B obLieM ciaydae npe-
NATCTBYIOT KapGoHATHOMY NepechllenHio. Pasbupas BONpoch Mpo-
HCXOMKAEHHs KapOoHATOB B LeMeHTe mecuaHukos, ®. Ilerrumxon u
JIPYTHe HCCIEeJOBATENH NPHIINIH K BEIBOAY, UTO «HH peunas, HH MOp-
cKasi BoJa 3Jech He MOXerT ofecneunTh ocaxjlennss kapOoHarta,
a 1LeMeHTallHs, BEPOSATHO, NPOHCXOAHT BCJAEACTBHE PACTBOPEHHH
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3aXOPOHCHHLIX KapOOHATHBIX PAKOBHH MOPOBBIMH BOAAaMH...» [24,
c. 379].

B nuaresese ocyulecTBJISieTCS YaCTHUHOE WJIH MOJHOE pacTBope-
HHEe pakoBHH H 00JIOMKOB, nepepacnpenejenne KapG6oHaTOB H 06-
pasoBaHHe KPHCTA/JIHUeCKH3epPHHCTHIX macc. OJHOBpeMeHHO npo-
HCXOAMT IIOMOJIHEeHHEe OCaAKOB KapboHaTaMu MarHus, iKejesa H
Maprasiia 3a cyer BhIIAAEHHS H3 HJIOBBIX BOJ, PasJOKeHHS Opra-
HHKH W pa3pylleHHS HECTOMKHX CHJIHKaToB. B pesyabrate 3toro
B 3aBHCHMOCTH OT OGLIEro MOTEHIHAaJia TeX HJIH HHEIX 3JIEMeHTOB,
conenocrn, pH u Eh cpeawl u rasoBoro cocraBa MOMKeT OCYIIECT-
BJASTLCA JHereHeTHUeCKas ca/lka J0JIOMMTa, MarHesHTa, cCHAepHTa,
AHKEPHTOB, POJOXPO3HTA H AP., YACTO CO CJEJaMH MeracoMarHue-
CKOrO 3aMelleHHsl, NMPH3HAKAMH HOBOOODA30BAaHMH H peJHKTAMH
06JIOMOYHBIX H OHOreHHLIX KOMITOHEHTOB.

Ecau BHAHB OpraHOTeHHBIE CTPYKTYPH WJIH HX DPEMHKTHI, [IPH-
CYTCTBYET aparoHHT, Bcerga OMOreHHBIH, cOXpaHAwTes 00JAOMOUYHEE
3epHa HJIH, HAa000pOT, MPOABJSIOTCA CTPYKTYPHBIE NPU3HAKH HOBO-
oOpasoBanuit B BHAe HHKPYCTAUHOHHBIX H KPYCTH(HHKAIHOHHBIX
KaeMOK, NMPOJAYKTOB BHINOJHEHH NOJOCTEeH H T. J., CeIHMEHTAaIHOH-
HBIH MaTepyaJs MoxkeT ObIThb OTAeJeH OT AHareHeTHueckoro. [1pu oT-
CYTCTBHH I1IPH3HAKOB 3aMeuleHHs Pas3rPaHUYUTL WX CTAHOBUTCH
tpyano. M. Marapuruem u ap. [Magaritz M. e. a., 1972 r.] npous-
BOJHJACh JHATHOCTHKA OPraHOreHHbIX H JAPYrHX KapOOHATOB 1O OT-
Homenuio u3otonos 80Q/%0 u 3C/'2C. Metox aas xopouiHe pesyJb-
TAaTBl, OJJHAKO BO3MOMHOCTH €ro OrpaHHYeHbl TeXHHYECKH, BHIHMO,
OH TIPHMEHHMM TOJIbKO K COBPEMEHHHBIM W MOJOJAHIM QCajKaMm.

CreneHp pacKpHCTaJJIH3ALHH leMEHTA B AHATeHe3e W Hayalb-
HOM KaTareHese onpejeasercss cTPYKTYpOi MOPOBOrO NPOCTPAHCTBA
H cOCTaBOM 3amoJ/HsOLIEro BelllecTBa. Pelaoliee 3HaUeHHe Ha Nep-
BBHIX 3Tamax KPHCTAJJIH3AaIHH HMeeT NMpHMech KOJJIOHIHOTO Belle-
CTBa — PJIMHHCTOrO, KeJe3ucroro, opratiHueckoro. B 3aBucumocTH
OT KOJHYecTBa KoJuloHAHOro BemectBa [Mypapes B. H., 1971 r.]
6yayT (hopMHPOBATECS TOJBKO CKPHITOKpPHCTAAJIHUeCKHe (Korma ero
MHOr0), c(hepoJHTOBLIE, CHONOBHAHBIE, HHKPYCTALlHOHHbBIE HJIH KPYyIi-
HOKPHCTAJJIHYeCKHE CTPYKTYPH KapGoOHATOB, B NEPBYID Ouepelb
kajapunta (Korga ero maJjgo). CnocoGHOCTL K KPHCTAJJIH3ALHH
vy KapfoHaTa KaJbllHs KOPPeJATHO CBfi3aHa CO cNOCOOHOCTRIO 3a-
MelaTh APyrHe MHHepaJbl, OGLIYHO B IOCJAEL0BAaTENbLHOCTH: Cpel-
HHII  [J1arHokaas — aM(@HOO0Nbl — OHOTUT — KaJueBHH  MOJEBOH
mmnar — Genast  caona — kBapi — aapbur. Ilostomy 6GasamnbHble
NMOHKHJIUTOBbIE LEMEHTHl KaJbLIHTA 4alle APYTHX CONPOBOMKIAIOTCH
KOPPO3HOHHLIMH CTPYKTYPaMH H CTPYKTYPaMH 3aMelleHus.

B npHnoBepXHOCTHBEIX YyCJOBHAX ofJjacTed ¢ ceMHapHAHBIM H
CYOTPONMHYECKHM KJAHMAaTOM YacTO (POPMHPYIOTCS 3K30AMATCHETHYE-
ckie (opMbl KapboHATHBEIX IIEMEHTOB B KapOOHATHLIX KOpax — Ka-
JMye, KaJbKpeTax uian Hapu. Boaburnuetso w3 nux [36] o6pasyeres
BCJIECTBHE TEPEOTIOMKEHHs PAcCeHHLIX KapOOHATOB T'PYHTOBLIMH
BOJAMH, TJIaBHBIM 00pPa3oM HPH HX [JIHTEJIbHOM IOATOKE CHH3Y
BBepX. PopMHPOBAHNE HAIEMHBIX «KaJUYENONOOHBIX OTJOXKEHHI,
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Puc. 15 3aBHCHMOCTH PacnpocTpaHeHHs Kap-
GOHATHHX MHHEpaJoB B ILEMeHTe mecyaHo- fTpoyenm Munepangeue-

a/ICBPHTOBWX TOPOJ OT CONEPKAHHA B HeM ﬂTp@ﬁﬁﬁ%s el
kapGonaToB Maruus H xenaeaa (no B. H. My-
paseeBy [1971 rl]). “ng gl

SN

LLEMEHTHPOBAHHLIX TMPEHMYIIECTBEHHO MgCoy | Fecoy (37 gg § g

JOJOMHTOM, BO3MOMKHO HAa MOPCKHX 0 20 30 40 §§'§§ §|<

nobepexbAxX  BCAEACTBHE  1IOATOKA =i =

BOJ 13 mnpuackamux OaccelinoB # (/A

HX MHrpaliH B CTOPOHY CYIIH, IIO-
CJEAYIONIero NOAHSATHA TO Kanu/jasf-
paM M HcnmapeHHs BOJH3H TOBEPX-
uoctu [9]

Cyas no marepuanam, TOJy4eH-
HBIM 10 00JacTAM HanpasBJeHHOro
MOTpy KeHHsl, TPH3HAKH KapOoHAaT-
HOTO lleMeHTa, CBOHCTBEHHLIe TpH-
MOBEPXHOCTHBIM YCJOBHAM, COXpaHsi-
wted 10 rayoun 800—1000 m. Huxe
HAYHHAIOTCA CJedyIollHe MPOLECCH:
1) uHTeHCHBULI BBIHOC KapOoHATOB
H (GopMHpOBanHe MOPOBOro THMA lle-
MEHTalUHH; 2) pacKpHCTAJJIH3AlHS,
3) 3amentenne Kapbonatamu o06J0-
MOYHBIX 3epeH H TIJIHHHCTOro lle-
MEHTa — HX <«morjouienue»; 4) accH-
MHJIAUHA COAepiKallerocs B LeMEHTe
MarHus, jKejesza H mapranmna xap6o-
HATHEIMH MHHepaJaMH u ofpasoBa-
HHe accolHaluil, CocTaB KOTOPbLIX 3aBACHT OT 0GILEro coAepaHHs
OTMeYyeHHBLIX JIEeMeHTOB B 1leMeHTe (pHC. 15).

[TocTenennan nekapBoHaTH3aUMs NecyaHo-aJeBPHTOBBIX IOPOL
B YCJOBHAX ONHOHampaBjeHHoro mnorpyxenus [28] dukcHpyercs xo
rayoun 2000—2500 M, nuxe, B uHTepBate rayGu 2500—4500 w,
OHa NpHOCTAHABJHBAeTCH H Jaxie MOXKeT HaOJIOAATLCH YCHJEHHE
pocTa kapOOHATHBIX MHHEPAJIOB, a 3aTeM BHOBb MPOHCXOAUT HX
paspyiuenie ¢ coxpafHeHHeM JHUIb OTAEJAbHBIX (PATMEHTOB, UACTHIO
VHac/le0BaHHBIX, YacTbio COINPOBOXKAAIOIIMX pacrnajg CHJIHKATOB
B 30He rJy0oKOro kartareHesa W MerareHe3a. Bo3mMoxHO, HMeHHO
JekapboHaTusalied Ha rayOune, koropyio JI. B. Pyxuu B 1956 r.
CYHTAJ OAHHM H3 OCHOBHBIX NMPH3HAKOB NMPOTPecCHBHOrO 3MHTeHe3a,
chneayer o0bACHATL HU3KOe coJepXanne KapOOHATOB B TOJLIAX, OT-
BeYaloUlHX PAHHHM H CPeJHHM 3TanaM Pa3BUTHA CcK/ajldaTbix o6Ja-
creit Ypana, Tanb-Ulaus, Kaskasza u ap. Iloameuennas eute
B 1949 r. C. TosrMeHOM TeHAEHIHS K npeobaafaHuio KapOoHATHOTO
HeMeHTa B MOJOJBIX, & KPEMHHCTOrO B IPEBHHX [I€CUaHHKAaX, OTpa-
®Kaer, no-suauMoMy, B naubosee ofmiem Buae npouecch aexapbo-
HATH3AlHH TEePPHIeHHBIX TOJIIL Ha NPOTSXKEeHHH reoJiorHieckod He-
topun. Takum ofpasoM, npH BceM MHorooGpasHu kKapGoHaTHOH
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Puc. 16. Cxema oGpasoBanHs H npeo6pasoBaHHs KapGoHATHHIX LEMEHTOB mecya-
HHIX MOpPOI.

LeMeHTaluH, o0lias cxemMa KOTOpOH Mokasama Ha pHc. 16, B ee
IPOSIBJIEHHH YCTAHABJMBAETCS OTUETJIHBAA LHUKJIHYHOCTH OT MAaKCH-
MyMa PasBUTHS B NPHIOBEPXHOCTHBIX YCJIOBHAX A0 IOYTH MOJHOTO
paspyuleHHsi Ha ray6HHe BOJIH3H HHJKHelH TDaHHLBL CYLIECTBOBaHISA
OCAJOUHBIX TOJIIL,

B rtenax, BeIBe/leHHBIX B NPHIOBEPXHOCTHHIE YACTH JHTOCHEpHI,
OCYUIeCTBJSAETCS MX BTOPHYHAS KapOoHaTH3almus. DTO MOMKET GHITH
pernoHagbHas kapboHaTuzanus, kotopyiwo JI. B. Pyxun naspax per-
peccHBHLIM 3MHI'eHe30M, H JIOKa/bHasl, KOTOPYIO CBSI3BIBAIOT YacTo
C Da3BHTHEM OTHEJbHHIX MECTOPOXNJACHHH W pymonpossiaenui, Jlo-
KaJbHasg KapOOHATH3aUHsA BHI3BIBAETCA OOBIYHO PACTBOPAMH CIELH-
(huueckoro cocraBa, 00pasyOLIHMH OrpaHUUYEHHHE TO pasMepan
Tela CMHTCOHHT-LEPYCCHTOBHIX, L€PYCCHT-BHTEPHTOBHIX, CTPOHIHA-
HUTOBBIX, COJ0BOCOj€PIKAILKX, B TOM UYHCJE AaBCOHHUTOBHIX NOPOZL.
ITo-BuauMoMy, BO BceX cJaydasfiX HCTOUHHKAMH THAPOKapGOHATHBIX
BOJ SIBJSIIHCL PerHoHaJibble npouecchl AekapOOHATH3ALHH MOPOLX
Ha rAayOHHe; HajbHediinas cnenH(HUKamns KapOOHATHHX PacTBOPOB
onpejensnach TeMH o0pa3oBaHHAMH, KOTOPEE OHH MOIJIH pacTBO-
PATh NPH MHTPALlHH CHH3Y BBEpX.

KpemuucrTeiii nement. Kpemnesem B leMeHTe MOXKeT ObITh mnpej-
CT4BJIeH OMaJioM, JIIOCCATHTOM, XalleioHoM W KBapueMm, llemenra-
UHS ONaJgoM, JIOCCATHTOM M XaJlelOHOM pacnpocTpaHeHa 3HauH-
TeJLHO MEeHbLIe, YeM LeMeHTALHs KBapueM, BO-NepPBHX, N0TOMY, 4TO
amop(Has M CKPLHITOKPHCTaJJAHYecKass Pa3sHOCTH KPeMHeseMa CBOIii-
CTBEHHBI TOJBKO OTJOMEHHAM MOJOLOTO BO3pacTa H B pOLEcce cTa-
PeHHSI OHH NEepexoisiT B KBapll, a BO-BTOPHIX, BCJEICTBHE BO3MOXK-
HOTO NPSIMOTO OCa)K/JeHHs KBapLia H3 pacTBOpoB. lleMeHT H3 onaJa
HJM . H3 OnaJjia ¢ JIOCCATHTOM MOXKeT OHTb KOHTYPHOrO, MOPOBOTO
UK faxe 6a3anbHOTO THMA, XaJiueloH ofpasyeT CHONOBH/HLIE ar-
perathl, cepoJHTH HJIH METKOOOpa3Hble HapacTaHHA BOKDYT 3€peH.
Ayrturennblii KBapu pacnpocTpaHeH JHO0 B BHIE KPHCTAJJIHKOB,
paccessHHBIX B IlEMEHTe HHOT0 cocTaBa, dHalle BCero TIJIHHHCTOM,
au60o, u 310 ero HaubGosee THnUyHasa ¢opMma, B BHJEe pereHepalHoH-
HbBIX KaﬁM, AOCTpaHBaIOLIHX 06JI0MOYHBIE KBapuesbie 3epHa.
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['pannna mexay o0G6JOMOYHBIM 3€PHOM H ayTHIeHHOH KaiMoil
0o0BIYHO  TNOJAYEPKHBaeTcs BKJIOYEHHSIMH MHHepaJjoobpasyioliefl
Cpe/bl; OHA TaKKe MOKeT ObIThb JIHLIEHA NMOCTOPOHHHX MpHMeceH, HO
cofepxarb TIJ00OYJAPHBE H MHKPOKPHCTAJJIHYeCKHE BhIJeJeHHS
KpeMHe3eMa N MeJipuaflliHe MNYCTOTH, 3ameyaTalible B Ipolecce
pocra pereHepannontoii Kafimel. IIpupona noao6HBIX rpaHHL, BBISIB-
JAETCS CKAHHPYIOLIHM MHKPOCKONOM, a TNOA MOJAPH3ALHOHHBIM
MHKPOCKOIIOM OHH MOryT HabawojaThbesi B BHIe mojockd Bekke. Bos-
MOMKHBI CJydal, KOrJa TOJbKO KaTOJLOJIOMHHECHEHLHsT oOHapykKu-
BaeT ayTureHusie oopacrauus sepen [62]. Hakouen, nepBonauasinto
CyLleCTBOBABLINE pereHepanHOHHbBIe KalMbl MOTYT HE€ MPOSBJASITHCS
BOBCE BC/AEIACTBHE PeKpHCTANIH3alHOHHOrO OJjacre3a NMPH MeTare-
ie3e M MeTamopdusme. 31ech caMO NOHATHE pereHepanHOHHBIX
KailM TepsieT CMbICJ, OAHAKO SIBJEHHS pereHepaulH, MpeuiecTBo-
Baplune GaacTesy, BaxKHbl, TAK KaK BJIHAIOT HA pa3Mepbl H ¢opmy
HOBOOOPA30BAHHBIX KPHCTAJJIOB.

ITo Bpemenu u ycaoBuaM 0GpasoBaHHA, NMO-BHAHMOMY, MOMKHO
BHIIGJINTL TPH THNA KPEeMHHCTOH IeMeHTaluH: cBoOOAHAs NOpOBas
BO BpeMsi AHarene3a H HAYaJbHOTO KaTareHe3a, LEMEHTAUus MOA
oaBjeHHeM NPH KaTa- H MeTareHese M LleMeHTalHs B Kopax BHIBeT-
PHBaHHSI.

Juarenernueckas 1eMeHTALHs TOJILKO Mpeanojaraercs AJs He-
KOaeMBbIX OTJOXKeHHi, TOCKOJIBKY B COBPEMEHHBIX BOJOeMax Bhlla-
NeHHe XHMHYECKOT0 KpeMHe3eMa He MNPOHCXOMHUT, a [AHareHeTHye-
CKOe ocakJaeHHe ero uurge He Habmioaanock. OcHoBaHHeM AJsA
NPeAIoJIoKeHHs 0 BO3MOMXKHOCTH JHAareHeTHYeCKOro OKPeMHeHHs H
pa3BUTHs COOTBETCTBYIOLIEro THNA LeMeHTa siBasiioTesi: 1) pacmpo-
CTpPaHEeHHE B COBPEMEHHLIX OCaJKaX HJOBBIX BOJ, MepechIleHHHIX
KpeMHe3eMoM; 2) IIHPOKOoe Pa3BHTHE KBapIUeBOil HMeMEHTAIHH B MO-
JIOABIX OTJIONKEHHSX THNA MaJeOreHOBLIX NMEeCYaHHKOB YKDaHHBI, He
nperepresmux GOJbIIUX NOTPYKeHHI; 3) HaJHuHEe CTPYKTYp, obpa-
30BaHHBIX ONA/OM, XaJaUefoHOM HJIH KBapueM, THna H3obpaiKeH-
HEIX Ha pHe. 17, a, 6, rae NosiBJeHHe Kpemue3eMa He CONPOBOMKAaA-
€TCsl CTPYKTYPaMM PacTBOPEHHS.

PeannHo HabmiogaeMBiM NPOLECCOM COBPEMEHHOI NOBepPXHOCT-
HOH IeMeHTalluH KBapiuem sBJaseTcs o0pasoBaHHe CHIBKPETOB H
G6aM3KNX K HHM oOpasoBaHuét B nycToiHsix. CoBpeMeHHBle CHIIDL-
KPeTHl, OTAeJbHEE H3 KOTOPBIX PacnosaraioTcs B OCHOBAHHH ChINY-
yux neckos, onucanus B. M. Muxaiinossim u I'. B. Kyaukopoii
[1977 r.] B IOxnoit Appuke u nycreine Kasnaxapu; o6pasoBanHe HX
CBA3BIBAIOT ¢ KANHUJJISPHBIMH MOAHATHAMH KpeMHHCTHIX 3onell. He-
KOMAaeMble CHALKPETH ofHcaHbl B Me3030e 3anaaunoil Cubupu [Kopet
euiBeTpuBanusg Cubupum, 1979 r.].

Béabiias yacTh KBapueBLIX IeMeHTOB (JOPMHpyeTcs KakK cOCTaB-
HAaf yacTh TPOSIBJIEHHS KaTareHesa n MmerareHesa. [las storo BujJa
KBapIEBOil IIEMEHTAIHMH YCTAHABJHBAIOTCA CJeAYIOUIHE 3aKOHO-
MEPHOCTH.

I. 3aBHCHMOCTH OT JAaBJIEHHS, BLI3BAHHOTO MNOTPYXKEHHEM HJIH
TOPH3OHTANBLHBEIM cxKaTHeM. B Monoanix o6aacTsx NOrpyxKeHHs THNA
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Puc. 17. Bo3aMoxHbie COOTHOWIEHHS pEreHepHPOBAHHBIX 3¢peH KBapua B INpo-
CTPanCcTBe, OTPamKalliHe Cnocob® oOpazoBaHHs M npeo6pa3oBAHHS pereHepatiu-
OHHBIX KaiM.

@ — pereHepupoBaHHbie 3epHa CBOGOJHO paclONaraloTCd B MEMXK3EePHOBOM  [POCTPaHCTBE

HAW leMeHTe HMHOTo COCTaBa; ( — PercHepHPOBaHHbIC 3epHa BMecTe C PpereHepanHoHHLIMK

KafiMaMH TPOHHKalOT JAPYr B Jpyra; 6 — o6JOMOYHBE 3epHa OPOHHKAWT APYr B Apyra,

pereHepanHoHHble KafiMbl 00pa3yloTcd Ha HECONPHKACAOMUXCH CBOGOAHBEIX ydacTKaX; 2 —

MO3audHasi CTPYKTypa, 0OpasoBaHHas acgaauu. NPOWCAIHMH  PCKPHCTAJAH3aLHOHK b
nacres.

ITpukacnuiickoii Bnaauuel W [lpeikaBka3ps pereHepalnHH KBapua
KBapueMm B OecueMeHTHbIX nopoaax nosipisiercss Ha rayouHax 2000 m
H JOCTHraeT MakcuMmyMa Ha ray6uae 4500—5000 m [28]. Huxe, Bu-
AHMO, pacTBOpPeHHe 104 JaBJeHHeM Olepexaer pereHepauuio.
CrpeccoBble HalpsiKeHHs NMPHUBOAAT K KBapLEeBOH IEMeHTAlHH Ha
MeHbIIHX MVIyGHHAX, XOTA HCTHHHBIE 3HAUEHHS MOTPYMKEHHS B CKJaa-
4aThlX 00J1aCTAX, TAe OHH Pa3BHTH, ONPENEJSIOTCH OYeHb MPHOH-
3UTEJbHO.

2. 3aBHCHMOCTL MacimiTaboB KBapleBOH IeMEHTAlHH OT reosio-
rHyeckoro ppemend. UeMm MoJoxe OTJ0KEHHS], TeM Ha OOJbLIKX
raybHHax B 06JacTAX NPOCTOTO MOTPYKEHHU MPOABJSIETCS lLeMeHTa-
uua KBapueMm. Tak, B HEOreHOBHIX OTJIOMNEHHSIX AMNIIEPOHCKOro Mo-
JIyOCTPOBA pereHepanus KBapua nossasercss Ha rayounax 4500 u,
B jneBoHe Tumauo-Tleyopckoii Bnaguuel — Ha ray6uHax 2600—
3000 m. BepxHue yacTH paspe3oB AOKeMOPHICKHX LIHTOB pacnofo-
JKeHHble BOJH3H I0BEPXHOCTH, BCEerla HecyT NMPH3HAKH pereHepanHi
KBapuem.

3. 3aBuUCcUMOCTL OT cocTaBa. llepBoHAauaJbHO GeclleMeHTHBIe
NOpoAbl pPaHblle MOABEPraloTcs OKBapleBaHHIO, YeM IOPOAB C Ie-
MEHTOM, a cpeaH OecleMeHTHHX — KBaplUeBble H OJHFOMHKTOBbIE
panblie noJHMHKTOBEIX. KapOonaTHbIfi neMeHT, faKe B HeGOMbIIHX
KOJIHuecTBaX, 3aTPyAHsAeT okBapueBaHHe. [IpHCYTCTBHe TIIHHHCTOrO
LleMeHTa CHH¥KaeT MacmTaObl okBapueBauus, a npu 45—>50 Y% ruu-
HHCTOrO KOMIIOHEHTa pereHepanus He NMpOosBJASeTcs.

4. 3aBHCHMOCTH OT MOLIHOCTH NecYaHBIX cJioeB. DoJsee HHTeH-
CHBHO OKBAapLOBAHB MaJIOMOILIHBIE MecyaHble W aJieBPUTOBBIE MJa-
CTHI, 3aJieraollie cpeiH IHHHCTBLIX MOPOJ.

B KoHKpeTHbIX paspesax H mnepeceyeHHsiX MOTYT HaGJIOAATLCS
3aKOHOMEPHOCTH HHble H gaxe o6paTHble OTMEUEHHHM, OJHAKO, 4eM
MeJbye Macmitab HaGawpoleHHH, TeM 0oJjee OTYETJHBHI He CJyYaw-
Hble OTKJOHEHHS, a OTMeyeHHble 0OuHe TeHAeHUHH. [Tpocrefiimwm
cJyuaeM OKBapleBaHHs NPH KaTareHese sIBJAETCH JOKaJbHOe mepe-
pacnpesgesenue kBapua no npuanuny Puke (em. puc. 17, 8). B ye-
JOBHAX cTpecca pacTBOPeHHe KBapleBbiX 00JOMKOB H CHIHKATHBIX
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MHHEpaJOB NPOHCXOAHT B HaNpaBJeHHH [aBJEHHS, 4 OTJOMKEHHe
KBapla OTMEUaeTcsi B TeHEBHIX y4acTKaX, OPHEHTHPOBAHHLIX 1O HOP-
MaJH K HanpaBJeHHio MAKCHMaJbHbIX HanpsKeHHd, Boabiuyio poJb
Hrpaer Takmke npeodpa3oBaHHe TJHHHCTLIX MHHEpaJjoOB B ILJ1acTax
H a4Kax ajJIeBPHTO-TJIHHHCTHIX H IVIMHHCTBIX MOPOJ, B npepenax Ko-
TOPBIX CO3JaK0TCS MHOTOUHCJEHHHE 1eHTPhl KPHCTAJIH3AMHH ayTH-
TEHHOTO KBaplia H OTKYAa, KPOMe TOro, OCYIIeCTBJAETCH €ro BBIHOC
B coceinHe necuanble naactel. Ha craguax riayb6okoro Kararenesa
H MeTareHesa mMacmrabbl pacTBOPeHHs KBapla I10J JaBJeHHeM yBe-
JIMYHBAIOTCS KAK B MecTaX CONPHKOCHOBEHHSI 3epeH, 4TO CONPOBOIK-
naercs sIBJEHHAMH HHKOPIOPAUHH, MHKPOCTHJIOJHTH3AHH H rpany-
JALUHH, TAK H BJOJIb CEKYIIHX H CJIOEBHIX TPELIHH, N0 KOTOPHIM 4a-
CTO Pa3BHBAIOTCS MHKPOCTHIOJHTOBHE TMOBepXHOCTH. BeJencrsHe
COKpAlLeHHsi NMOPOBOro MPOCTPAHCTBA OCBOGOXKAAIOUIMHACS KpeMHe-
3€M  JIHIIaeTcss BO3MOMKHOCTH (ODMHPOBATH pereHepalHOHHEE
CTPYKTYPBl H Ocaxjaerci B BO3HHKAIOWHX NpH AedopMalHAX cBO-
O6OAHBIX MoJOCTAX, 06pa3ysi 3HAUHTENbHLIE cerperamioHHbe JIHH3H,
NPOCJAOH H BBINOJIHSS CeKYIHe TPeLIHHEL

OxkucHo-xene3ucToiii uement. OKuHCAL H THAPATH OKHCJOB Ke-
J1e3a MOr'YT NPHCYTCTBOBATH B TOHKOJHCNEPCHOM COCTOSIHHH BHYTPH
FIHHHCTOTO leMeHTa, 06pa30BEBATh CTYCTKH H XJOMbA MEXIY 3ep-
HaMu uaM obsnekaTh MX, o0pasyda pybaxH, X0poulo BHAHMBIE MOJ
MHKDPOCKONOM B NPOXOASILIEM H OTPayK€HHOM cBeTe. BHemHHM BhI-
PaKeHHeM OKHCHO-KEJe3HCTHIX IeMEeHTOB SBJISeTCH KpacHas OK-
packa nopox H ToJul. HanbGonee oTueTsiHBO KPacHOIBETHOCTh MPO-
ABJAETCS NMPH COBMELIEHHH CJeAYIOIHX YCJIOBHiA: 1) KOJHUecTBO
¢BOGOAHEIX OKHCJIOB >1 %, o6m4HO cocraBiasier 4—5, HHOrAa Ao-
cruraetr 8 u gaxe 50 9%:; 2) coorHomenune FeyOs/FeO>2; 3) mpe-
00J1a1al0T paccesHHbIe AHCTIEpPCHBEIE (POPMEI OKHCJIOB Xenesa; 4) oc-
HOBHBIM MHHepaJbHBEIM BHAOM CpelH JKeJe3HCTHIX MHHEepaJoB
aBJsiercsl reMartuT. HeBbinosHenne 3THX YCJAOBHH NPHBOAHT K I0O-
SIBJEHHIO JKeJTHIX, naJieBhX, OYPhIX, 2 3aTeM CepPHIX H 3eJeHblX OKpa-
cok. Tak, cpeiu COBpeMeHHOro aJIiOBHA TPOMHUECKHX obJacTed,
TaK e Kak W cpe/ld COBPeMeHHBIX 30JIOBBIX MECKOB, MaJjo KpacHo-
LBETOB H3-3a MNpeobJafaHist KOPHUHEBBIX aMOP(HBEIX THADOOKHCEH.
B cocrtaBe ApeBHHX TOJMIL JAOKeMOPHSI BCTPeUalOTCst BLICOKOMKEJEe3H-
CTBIE MOPOALI, OKpallleHHBIe, OJHAKO, B CepHle H 3e/eHble IBeTa
H3-3a Mepexoja OKHCHOTO JKeje3a B 3akucHoe. JlaxKe B Tex cay-
yanx, kKorga otHomeHHe Fey;O3/FeO ocraercs BLICOKHM, Kak, Ha-
TPHMEpP, B CAKYKAHCKOH CBHTe VAOKaHCKOH CePHH, MPOHCXOAHT FC-
Ye3HOBEHHE KPACHOH OKPACKH BCJEICTBHE mepexoja JIHCIePCHOro
reMaTHTa B KPYNHOKPHCTAJJHYECKHH NPH MeTamopdusme.

OcHoBoit 1151 06pa3oBaHusi XKeJe3HCTOro LeMenTa fABJseTcs pas-
BHTHE KOHTHHEHTAJbHBIX KOP BbIBETPHBAHHA B VC/IOBHAX KapKoro
KJIHMAaTd, yCHJAeHHoe aspoMop(dHBIM BhiBeTpHBaHHEM B 06JacTH OT-
Joxkenus. JKenesucTrlil eMEHT SIBJsETCH B NEPBYIO OYepe/b MOKa-
3aTesieM OKHCJHTEeJLHOH 06CTAHOBKH CeJHMEHTAIlHH, 4 He KJIHMaTa,
NOCKOJILKY Kpacuousersl, Kak Obuto nokasano A. W. Anatonnenoit
[1972 r.], moryT ¢oOpMHPOBATECA B LIHPOKOM KJIHMATHYECKOM
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JlHanasoHe — OT BJAXXHOTO TPOMHYECKOro 10 3KcTpaapuanoro. ITo-
Ka3aTeJb KJHMATa — 3TO COUETAHHE XKeJIe3HCTOCTH M KapOoHaTHO-
CTH: KejesucThie OecKkapOoHATHBIE IEMeHTH O0oJjee CBOHCTBEHHbI
FYMH/HBIM 30HaM, KeJe3HCcTo-KapOoHaTHBle (C KOHCeAHMEHTaLHOH-
HOH, HO He BTOPHYHOH KapOOHATHOCTBIO) — apHIHLIM.

ITepBonayajbHBIM HMCTOYHHKOM OKPACKH SABJISIOTCS aMopQubie
THIPOOKHCH, MHTPHpPYIOLlHEe B BHJe B3Beceil, OpraHo-MHHEpaJbHBIX
COEJHHEeHHIl W MHIE/NJ Ha NOBEPXHOCTH 3€PeH, OfeBAIOLUIHX HX B Xe-
Jgesucteie pybGamku. [Ipu auareHese mpoHCXOAUT mepepacnpepese-
HHE OKHCJEHHOrO JKeJjle3a, 4acTo COTNPOBOMKAAIOIIEecs POCTOM Hese-
3HCTHIX NJIEHOK HAa MOBEPXHOCTH 3epPeH, a NPH MO3JAHEeM AHareHese
I HauaJbHOM KaTareHese — yCHJIEHHe, <«IPOsIBJIeHHE» KPAaCHBIX OK-
pPacok B CBA3M ¢ Pa3BHTHEM reMaTHTa. Bo3aMOKHO TakiKe BTOPHUHOE
ofpasoBaHHe KpPACHBIX OKPAaCOK IO JAeHcTBHEM NOBEPXHOCTHLIX
IPYHTOBHIX BOJl HJIH NPH OKHCJEHHH MHHepajoB — OHOTHTa H JpY-
FHX CHJHKATOB, 3aKJMIOUEHHEIX B MOPOJAX, BO BpeMs TNepepHBOB H
tdopmupoBaHus Hecorsacuii. yKeneaucTeie MJIeHKH BOKPYr o6J0MOY-
HbIX 3epeH B OOJBIIHHCTBE CJy4aeB OYeHb YCTOMYHBHL H MOTYT
COXPaHATbCSA B OCHOBAHHM pereHepallHOHHBIX Ka#fM Ha KBapue, alb-
OMTe W Ha JPYrHX COeJHHEHHSX 10 Hauana meramopdusma. C pas-
BHTHEM KPHCTaJJIH3aIlHOHHOro OJacTe3a NPOHCXOAHT «BbITAJKHBA-
HHEe» JKeJjie3a H3 3epeH, ero norjomenne MetraMoppHyecKHMH MHHe-
pajllaMH, B TOM YHcJe HOBOOOPa3OBAaHHAMH PeMaTHTa H MarHeTHTa,
H OJHOBPEMEHHOe H3MeHeHHe KpacCHHIX OKpPacoK Ha cepee H
3eJIeHke,

MapranuoBuctboiii ueMeHT. LleMeHTHI H3 OKHCHBIX COEIHHEHUIl
MapraHua pacnpocTpaHeHH HeCcpPaBHEHHO pexe esesHcThiX. Ilpen-
CTaBJsAIOT cOOOH NMJIEHKH HAa MOBEPXHOCTH 3€PeH, B COCTaBe KOTOPhIX
cogep:xkaune MnO, mocruraer 40—55 9, napsiy ¢ OKHCJIaMH e-
nesa, cepol, (octhopa u aApyrux saemeHTtoB. IlogpoGHO onHcawbi
H. H. I'nuzbyprom [1936 r.] cpenu cOBpPeMeHHHIX H HCKOMAaeMbIX
neckos esponefckoit yactH CCCP. B coBpeMeHHBIX YCAOBHAX Map-
TaHLOBHCTHIH TIJIEHOYHBLIH IleMeHT [eCKOB obOpasyeTcsi B yMepen-
HEIX MIHPOTaX, 0OBIYHO Y BepXHeil rpaHHLULI TPYHTOBHIX BOJ.

PochaTHblii neMeHT. XapaKkTep IeMeHTOB, 06Pa30BAHHLIX MHHE-
pajaMH TPYNNLI anaTHTa, BO MHOFOM 3aBHCHT OT TOTO, K KaKOMY
THNY GocOPHTOB NPUHAAIEKAT BMEIUAIONHe HX MOPOABl HJIH C Ka-
KHMH (ochopuTaMi OHH accounnpyor. Kak H3BecTHO, cyllecTByer
YETHIpe OCHOBHBIX THNA (POC(OPHTOBHIX OTJOXKEHHH: KeJBaKOBHE
THMA BepXHEPCKO-HHKHeMenoBHX ocdopuTor Pycckoit mnaart-
(opMBI, IJIaCTOBLIE OpPraHOreHHble THIA OGOJOBHIX NMecuaHUKoB Jle-
HHHIPaACcKOH 06/1acTH, MJIacTOBLIE 3€PHHCTLIC THMA J0IEHOBBIX (oc-
doputoB cepepHoil AQpPHKH H MUKPO3EPHHCTO-OOJHTOBLIE THNA Ka-
parayckux ¢ocdopuroB Kasaxcrauna.

B xenBakoBuX (ochopHTax MHHEPaANB anaTHTa OOBIYHO TECHO
CBSI3aHHl C OPraHHYeCKHM YIJepOAHCTHIM BelllecTBOM H 00pasyior
TeMHyl0, caabompocBeunBajoiiyio Maccy. JXemBaku u dochopuro-
BEI@ TJIHTH CNOCOOHBI CONEPIKATh HACTOJNLKO BLICOKOE KOJIHUECTBO
MecHYaHBbIX YaCTHI[, YTO MOTYT OMPEAeNsiTbCSl KaK MecYyaHukH, Ie
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tocarhoe BemecTBo UrpaeT poan 6GasanbHoro uementra. B ocanke,
BMelllalollieM ¥Ke/JBaKH, anaTHT, IPHCYTCTBYs, KaK NPaBHJIO, BMecTe
¢ I'TayKOHUTOM M KapGoHaTaMH, o6pasyeT crycTku ¢ Gasa/ibHOH WK
NopoBOH HeMeHTanHuel, OTAeJbHEIE yYacTKH, IVIOGYJIH HJIH KaeMKH
BOKPYT 3€peH B BHJe aMOP(HBIX IJIEHOK HJH KPYCcTH(OHKaLHOHHBIX
OTOPOYEK.

B nnacroeeix opranorennnlx Qocdopurax xpome ochaTusnpo-
BaHHBIX OOJIOMKOB PaKOBHH BCerja IPHCYTCTBYIOT aMOp(HBEIE HJH
NOJYKPHCTAJIHYECKHEe CTYCTKH YIJIEPOAHCTO-(ocdaTHOro BeliecTBa
i ofpacTaHns BOKPYr pakoBHH M 00JIOMKOB. B aepuuctoix ¢ocdo-
pHTax MHHEepaJel anatHTa o0pasyloT LeMeHT udacTto 06a3asibHOro
THNA, M, €CJAH OH 3arpsi3HeH TJIHHHCTOH HJIH KapOOHATHOH 1pH-
Mechblo, NpensiTCTBYolleil nepeKpHCTAJNU3aLHH, B HeM MOryT (op-
MHDOBAaThCA KPHCTA/IIHYECKH3EPHHCThIE arperaThl NPO3pa4yHoOro ana-
THTa. B yerBepToM THne (ocdopHTOB KapaTayckoro THna npeobia-
Ja10T KPEeMHHCThIe M KPEeMHHCTO-TJIHHHCTHIE NMOPOAbI, B PasJIHYHOH
CTeNneHH HackllleHHble GochaToM KaJblHf, a NecuaHble OTJOXKEHHS
MOYTH HE BCTPEUAIOTCS.

Bonpocor 06 ucrounnke docharta u cnocoGax ero KOHUEHTPaLHH
B ocajke pasGupaloTcsi B cHelHaJbHOH JHTepatype no (ocdopH-
tam [Kasakos A. B., 1939 r.; lllatckuit H. C., 1965 r.; Jlutonorus
H reHe3uc.., 1980 r.]. OrTmeruM TOJbKO, uTO BpeMsa oOpa3oBaHHA
6oabliMHCTBa (pocaTHEIX BHAENEHHH, KOTOpHe yaaercs HabJiio-
JaTth B noJe, B o6pas3nax HIH wiH(ax B Buie KOHKPELHH, CryCTKOB
" o6pacTaHHii BOKPYT 3€peH, OTHOCHTCS K cTaiun auarenesa. [lpu
KaTareHese BO3MOXHa MEPEKPHCTAJJIH3AlHA alaTHTa H 4acTHYHOE
3aMellleHHe MM [JIaYKOHHTAa, CJI0J M MO0JeBbX lInaTtoB. AnaTHT
MOJKET TaKKe 3alOJHATH MOJOCTH H TpeuHHbl. PochaTHBIH 1eMEHT
cnoco6eH cOXpaHATbCA O HHMHEH TpaHHLBl CYIIeCTBOBAaHHA oca-
noukblx mnopoa. HamuGonee apesHHe mnecuaHHkn ¢ QocdaTHBIM
IIEMEHTOM JAaTHPYIOTCH pH(eeM, HANPHMep necyaHble MOPOABI CYXO-
NUTCKO# CBHTH EHHCeNCKOro Kpsizka WJH KeApoBcKoi cBuTH Cpen-
vero ¥Ypana. Ilpn wmeramopdusme npoucxXoAuT peMOOHIH3ALUA
AnaTHTa, ero BLIHOC M KOHLUEHTPALHA B OTAEJBHHIX yuacTKax c 06-
pasoBaHHeM PYZONPOSABJIEHHH H JaKe KPYNHBIX OcafovHO-MeTaMop-
doreHHnix Mecropoxkienuit tuna Ceaurgapckoro Ha AnfaHCKOM
unre [JIurosorus u rexesuc. .., 1980 r.].

LeonuroBelii nement. OTaenbHble KPHCTANIB LEOJHTOB 4YacTo
BCTPEUAlOTCsl B IECYaHBIX TOPOAAX; CKOMJEHHS IEeOJHTOB, Ha-
CTOJLKO Gouibiie, 4ToGBl SIBASITbCA OCHOBHBIMH mopojocobpasoBa-
TeJNSMH B LIEMEHTe, BCTPeYaloTCH perke, OJHAKO ONHCAHHf HX HMe-
oTess i MHorux padonos. Ilo-Buaumomy, HauOoJee MOIIHbBIE
aHaJbIHMOMUTH onucanbl P. Bannepcrannenom n T. BepGekkom [6]
B JOPCKHX H MEJOBHX OTJoxeHHAX KoHro, mMaccoBoe pacmpocTpa-
neuue amanapnuma ormeueno A. I'. Koccosekoit u T. H. Cokonosoit
B KpacHolBeTax Tatapckoro sipyca Ilpuypanass [6]; mopoas, cJio-
seHHble Ha 20—30 Y umeonuTamMu, NpeHMYILIECTBEHHO JIOMOHTHTOM,
onucansl 3. 3. Poukunoii u ap. [1976 r.] B me303oe Bepxosubs. Lleo-
JMTH 4acTO NPHCYTCTBYIOT ¢ Kap6oHaTaMM H THICOM, HO NpH
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HH3KOM coJep:KaHuu rinHHcTOro ueMenrta. O6GpasyloT pereHepatii-
OHHBIe KAeMKH BOKDPYI 3epPeH H [0 CTeHKaM MO0p, 3alOJHSIOT MOpbLl,
a MHOTJAA cJaraloT UeMeHT 6a3aJIbHOro THIa.

B npeabiayuieit riase yka3ssiBaJoch, 4To Aa8 06pa3oBaHHSA Le0-
JIUTOB He0OXOJHMO peaKIHOHHOCNOCOOHOE BellecTBO, Hecyllee HaT-
pHH, M rHApPOKapGOHATHHI CcOCTAaB pacTBOPOB, obecleyHBaoLIHit
BbICOKHIT wwesounoit pesepB (pH>9). [Tockoabky coueraHue 3THX
YCJAOBHH MOMEeT BBINOJHATHCS HA PA3JMHUHBIX CTaAHAX CYLIECTBO-
BAHHA OCajKa I NOPOABI, ILEOJIHTOBas IleMEHTAIHs MOMKeT OBbITh
NposiBJieHa B IIHPOKOM TeoJIOrHYecKOM JuanasoHe. BosBpamasich
K MpHBeJeHHbIM npuUMepaM, oTMeTHMm, uto B [lpuypaJjbe meosauto-
o0pasoBanHe CBSI3bIBAIOT CO CTajHell nHareHe3sa — HAYaJbHOTO Ka-
TareHesa H ¢ BJAMSAHHEM CeJHMEHTALHOHHBIX PacTBOPOB; IIE€OJHTHI
3nech HauboJsiee paHHHe, nocjeayiolide KapbioHaThl H THIC KOpPpPoO-
AupylorT HX. B Me3030e BepXosiHbsi LleOJIHTH3ALHS pacTeT MO Mepe
VCHJIEHHA OOLero 3NHreHeTHYeCKOro H3MeHEeHHs [0PoJ H CBA3HI-
BaeTcs ¢ BO3JleHCTBHEM HH3KOTeMNepaTypHHIX TJYOHHHLIX PacTBO-
poB. IlosToMy B Ka)KAOM OTAENBLHOM cJydae BpeMs 00Opa30BaHHS
LIEOJIHTOBBIX LI€MEHTOB cJjeyeT YCTaHaBJHBAThH OT/JEJbHO, HCXOAS
H3 HX COOTHOIUEHHH ¢ APYrHMH MHHEpaJaMH, H3 COCTaBa MHHE-
paJioB LEOJHTOBOH Ipynnbl H H3 OOIIHX reoJorHyeckux coobpaie-
uuii. @, Ilerrugxon u ap. [24, c. 387] yka3nBaOT Ha KaiHO30M-
CKHH — Me3030HCKHH BO3pacT IEOJHTCOJAepPKallHX TNOPOA, <«TOrAa
K4K B aJe030HCKHX H NOKeMOPHHCKHX OTJOMKEeHHAX ILEeOJHTOBbIE
tdaunu orcyrerByor». OxHako I, A, Musercom [17] B HHKHenepm-
CKHX necyanHkax [IpHypa/bs onHcaH NATHHCTHA HEMEHT MOPOBOro
THna, o6pasoBanubit anaapuumoM, E. 3. Bypesanosoii [1956 r.] neo-
JIMTHl OoTMeuyasuch B cpeiaHem jaeBoHe Tysw, a I'. H. BpoBkosnim
[1965 r.] — B HHKHEM H cpegHeM AeBOHe MHHYCHHCKHX BIaIHH.

FuncoBo-aHruapHTOBLIH LeMeHT. CynbdaTH Kajblisi B LleMEHTE
B BHJle THNCA HJIH aHTHADPHTA, cnocobHbIe NMePeXoaHTh APYT B Apyra
NpH H3MEHeHHH AaBJIeHUS, TeMIIEPATYPbl H peHMa TPYHTOBBIX BOA,
BCTPeYaloTcs AOBOJLHO YaCTO, MPEHMYUIECTBEHHO B TOJIIAX KOHTH-
HEHTaJbHOrO MPOHCXOKAEHHA HJH 3aJeraiollHX NOGJH30CTH OT HHX.
Hame Bcero runc H aurHAPHT 3aNOJHSIOT NOPH, HEPEAKO 06pasyiorT
Gas3ajbHblil IEMEHT, KOTOPLIH B 3TOM cJjyyae 0OHYHO ABJAETCA M0ii-
kuauToBeiM. C. C. CaBkeBHueMm [1969 r.] B HHKXHENEpPMCKHX mecda-
HUKax JIUTBB onHcaH NOHKHJIHTOBEIH THICOBLIH I€MEHT, IJIOLLALDL
OTHENLHBIX KPHCTaJJI0B B KoTopoM pocturaer 75 cm? Ilo Bpemenu
00pa30oBaHHA THICOBLIH H AHTHAPHTOBHIA LEMEHTH MOryT OBbITb ce-
AHMEHTAUHOHHBIMH, JIHATeHEeTHYECKHMH, THIEPreHHbHIMH, a TakkKe
(opMHPOBaTLCS Ha Pas3HbIX CTAAHSIX KaTareHesa BCJeACTBHE 00JIb-
WOoH MOABUKHOCTH cyJbdaTa KaJblHsd H BO3MOMKHOCTH €ro LIHPO-
KOro nepeMelleHHs 10 BEPTHKAJH B TOJIIE OCAAKOB H OCaJOUHBIX
nopoj. B Kaxaom cuayuae ppeMs 06pa30oBaHHsA LEMEHTA 3TOrO THilA
onpeae/seTcs MO XapakTepy 3alOJHEHHS HM MEX3epHOBOro Mpo
CTpPaHCTBA H 10 B3aHMOOTHOLIEHHIO ¢ APYrHMH MHHepaJamH 1ie-
meHnta. Tak, No3gHss reHepamusi CHICA B BePXHEKA3aHCKHX Iecya-
nukax [lpuypaabs, no HaGmogenusm A. TI. Koccosckoit n
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T. H. Coxkon0BOM, AOKA3bIBACTCS TEM, 4TO OH 3aMel[aeT aHaJbIHM.
B HuXKHenepMCKHX necyanHkax 3anaanoro Ypajaa, no JAaHHBIM
I'. A. Musenca, runcoM 3ameniaercsi TMOHKHJIMTOBLIA KaJbIHT, $IB-
JSIOUIMHCSH B CBOIO OYepelh KOPPO3HOHHBEIM 10 OTHOIIEHHIO K KBapILy;
J1. H. JlamkoBa oniceiBaeT KOppo3uio KPYNHOKPHCTAITHYECKHM aH-
IHAPHTOM pPereHepHpOBaHHBIX 3ePeH KBapla B KeMOPHHCKHMX OTJIO-
aennax bantuiickofi CHHEKIH3EL

Haodopor, C. C. CaBkeBuu NOHKHJIHTOBLIA Ga3ajbHBIH THIT-
COBBIHl 1l@eMEHT HHKHEeNepMCKHX TnecuanukoB JIMTBH cpaBHUBaeT
¢ «PermeTeKCcKHM THIICOM» COBPeMEeHHBIX TycThiHb. «Penerexckuit
runc», Kak Obljo nokasano eue B. B. JlokvuaeBbiM, oGpasyercs
B CYXHX paiioHax BCJeACTBHE LHPKYJSIHH MHHEpaJH30BaHHbIX
FPYHTOBLIX BOJ, ODOrallleHHbIX CYJb(paTaMH, H HX HCIIADEHHSl B 30HE
KanHuJIgpHOro nofusTHs. Takoe xe NPOHCXOXKAeHHe HMeeT raxa —
CKOTJIEHHe coJiei, NpeuMyIlecTBeHHO I'HIca, B MYCTHIHHBIX, B M@Hb-
well cTemeHH CTeNHbIX KOpaX BHIBETPHBaHHA, obpasyioliee [po-
JKHJIKH, THe3la H uejble ropu3oHTH. Hexoropble HOBooOpasoBaHHs
B BEPXHHX FOPH3OHTAX NYCTHIHHBIX KOP CJOXEHH CMEechbio MHpabH-
JHTa, TeHapJAHTa, rajura, 30COMHTa H JAPYrux cojeii. B apuaHbIX
00214CTHX BO3MOMKHO TaKkxKe oOpa3oBaHHe THIICOBO-COJISTHOTO Ie-
MeNTa B pe3yJbTaTe OCaxAeHHs U nepepacnpeneseHus coJei, ne-
pPeHeceHHbIX 0JI0BBIM NYTEM.

BapuroBblit uement. Berpeuaercs B JIPY30BHAHBIX H THE3JOBI/L-
HBIX CKONJIEHHAX, YaCcTO BMECTE ¢ LEeJNeCTHHOM, aHTHAPHTOM H Kap-
OOHATAMM, NPEHMYUIECTBEHHO B KPYITHO3€PHHUCTHIX MecyaHHKaXx, Ha-
TpHMep B KaMEHHOYToJbHBIX OTJOKeHHAX Kaparanmunckoro Oac-
cefiHa, KaMeHHOYTOJbHBIX MEJeHOCHBIX oTJoxenusx [Ikeskasrana,
HHKHENePMCKHX OTJIOKEeHHSIX 3amafHoro ckJoxa ¥Ypaaa. Bapuro-
Bbifl LEMEHT MOJAOOHBIX CKOMJIEHHH MOXeT ObITh NOPOBBHIM H Gasalib-
HBIM, 4acTO KOPPOAHPYIOLIHM 0GJOMOuHbIe 3epHA KBapua M moJe-
BEIX WNaToB. PopmHpoBaHue OapHTa B LEMEHTe CcBs3biBaT [6]
¢ B3auMojeilcTBHeM GapHs, MOCTYNAIOMIero B HHTEPCTHIHOHHBIH pa-
CTBOP TIPH KaTareHe3e 3a cueT pa3pyIlUeHHS NJarHOKJaa3oB, ¢ cep-
HOH KHCJOTOH, ob6pasyloueficss NpH OKHCJeHHH CYJab(QHIOB.

[Monepomnaroeniii uement. HorooGpa3zoBaHus MOJEBHIX LINATOB,
oOBIUHBIe 751 0CaJO0YHBIX MOPOJ, CJAaraloT pereHepalHOHHbIE KaHMBbI
1AM OTAeJbHble KPHCTAJJIbl, HO PE/IKO BBICTYNAIOT B KauecTBe c0O-
CTBEHHO 1leMeHTa KAaK 3alOJHHTe s NPOCTPaHCTBA, CBA3BIBAIONLErO
obaomounsie sepua. . Cubaeem [Sibley D., 1979] B kemGpniickux
necuannkax Mnunrana onucan Ga3ajbHBI LEMEHT, COCTABJA NI
a0 20 % nopoabl, 06pa3oBaHHbIi MHKPO3EPHHCTBIM KaJHEBLIM T10-
JeBbIM mnatoM. PopMupoBaHHe ero CBA3LIBACTCA € PacTBOPAMH,
NOCTYNABIIMMH M3 rJyOHHBLI 110 PACTOJOXKEHHOIl B HernocpeicTBeH-
HOit 6JIH30CTH 30HE Pas3JiOMOB.

B 3akJioueHHe OTMETHM, YTO LeMEHTALHS TNecYaHHKOB, Haull-
11aI0NLascs ¢ OTJIOKEHHS Mecka Ha MOBEePXHOCTH JuTochepLl H 3a-
BCPIIAIONLASICS NepekpHeTaMan3anueit na rayouHe, ABJIAETCA CJOH-
HBIM TPOLLECCOM B3alMO/IeiiCTBHS 00JIOMOYHLIX YACTHI, ¢ TBEPABIMH,
AMAKHMH 1 ra3000pa3HbIMH  KOMMNOHEHTaMH MerK3epHOBOro mpo-
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cTpaHcTBa. B pesysabrarte Kaxablii MHHepaJbHbIH THO LEMeHTa H
coyeTaHue TUMOB HMeeT CBOW o6jacTh 00pa3oBaHMsl, CYLLECTBORA-
HHA W paspymenus (puc. 18). Hu oann munepas, oGpasoBaHHBLI
Ha MOBePXHOCTH MJH BOJIH3N NOBEPXHOCTH 3eMJiH, He BXOAHT B 30HY
Metamopduama. On nubo paapymaercs NOJHOCTBIO, JHGo peTep-
neBaeT NOJHYIO CTPYKTYPHYIO mepecTpoilKy, KaK 3To HalbJliogaercs
Yy CHIOA, NEPeXOAsMX B BHICOKOTEMAEPATYPHBIE NoOAUTHN, uiM
Y KBapla, nperepreBalollero peKpHCTaJJH3aLHOHHLIIT OaacTes.

Haubosee axkTuBnoit objacTbio 00pas’oBaHHs UCMEHTOB $BJA-
I0TCA 30HBl CeJIMMEHTAalllH, CHHreHe3a u oco0eHHO AuareHesa, B KO-
TOPBIX MPOHCXOAHT (POPMHPOBaHHE OOJILIIHHCTBA H3BECTHLIX LieMeH-
ToB. B nanpdelilzeM 3TOT npouece NPoAOJKAETCH, [OCTENeHHO oc-
naGepast K HHXKHeH rpaHHile 30HB CBOOOAHOH LHPKY/IAUHH TO/3eM-
HBIX BoA Ha rayOunax 500—700 m. HiHrepBan ray6uu ot 700 1o
2000 M, B YCJOBHSIX NPOCTOr0 MOTPY’KEHHS XapaKTepH3YIOUIHIiCs
3aTpyAHEHHLIM BOJ0OOOMEHOM H CPABHHTEJbHO HCBLICOKHMH TeMIle-
paTypoll ¥ naBieHueM, sBAfercs 00/acTbi0 KoHcepauud olpaso-
BaHHbIX LEMEHTOB H HauGoJee BAJNBIX MHHePaJbHBIX TIpeBpatie-
nuii. Huxe 2000 M BcaeacTBHe BO3pacTaHMsi JaB/eHHST H TeMie-
paTypel YCHJIHBAeTCHA paspylleHHe OJAHHX H oOpa3oBanHe JAPYTHX
KOMIOHEHTOB, IPH 3TOM daTOMHO-MOJIEKYJSPHbIT 00Men ocyllecT-
BASETCH HA OQUEHb MAaJLIX PAcCTOAHHAX BCACACTBHE VIJIOTHEHHS
NOPoA, 3aKPLITHS IIOPOBOTO MPOCTPAHCTBA H COKpAlleHHs rasoso-
muakoit daser. ITpu gocTukenun aapjaenwii 3—3,5 kGap H Temie-
parypu 270—300 °C ocyumecTBasercs oflias MHHepPaJbHO-CTPYK-
TYpHasi IepecTpoiika MOpPoAbl ¢ YCTAaHOBJEHHCM MHHCPAJIbHLIX DaB-
HoBecuif, cpoficTBeHHBIX MeraMopduueckum zonam. Ormertum, uTO
VKa3aHHBE 3HAYEHHs [JAaBJeHHS H TeMIepaTypbl pacCYHTaHLI
TEOpeTHYeCKH, H HH B OJHOH TOYKe 3eMHOro llapa He yAajoch Ha-
6ai0faTh HJIH YCTaHAaBJHBATb KOCBEHHBIMH METOAaMH MOJHLIX pas-
pPe30B OT HeH3MEHHBIX TeCKOB K MeTaMOp(HuecKHM ropojaMm B yc-
JOBHEX HENPEepPHIBHOTO TEOTEPMHYECKOro rpaiuedra. TakkKe wmalo
u3BecTHO 06 abcoMIOTHHX IMyOGHHAX MHHepaJbHBIX MpeBpalleHHii,
OCYIIecTBAABUIAXCH B cKJaguyaThiX obmaacTsx B 00CTAHOBKE CiKa-
THA HJH PacCIIHPEHHs 3eMHOIl KOpHL.



Vv

T'JIABA

MNETPOTPA®UYECKAS KJIACCHPHUKALUS
NMECYAHBIX MOPOJL

[logo6Ho ApyrUM ocalouyHbIM oOpasoBaHMsIM, NECKH H Iecua-
HHKH KakK peaJibHble reojIoTHYeCKHe Teda MOryT GbhITh OXapaKTepH-
30BauLl, 060cOGaEHBl OT APYrHX TEJ H NOAPa3jieeHbl Mo NPH3HAKY
BelecTBeHHOro cocrasa. OHHHecyT B ceGe H APYrHe YepThl — CTPYK-
TYPHBIE H TEKCTYPHBIE, 110 KOTOPHIM OHM Takixe 0GocobJasIOTCH OT
OPYrHX NOPOJA H OCAAKOB H MOTYT OBITh KJacCHMOHIHPOBAHBL, OHAKO
HX TVIABHBIM IPH3HAKOM OCTAETCH BEIeCTBEHHBbI COCTAaB, KAK BbI-
Tekalollui H3 cynlectBa sBjenus. CocTaB mecyaHLIX OTJOMKEHHI,
3a HEMHOTMMH HCKJIOYeHHSIMH OeCclleMeHTHBIX [ecuaHHKOB M Iec-
KOB, CKJIa/BIBAaeTCs 13 06JIOMKOB H IeMEHTHPYIONLero BellecTBa, 0l-
HAaKO B BLIGOpe KpuTepHeB /I 000cOOJeHHS H KiaccHHKALHH
3TOIl TPyNnbl 0CaaKoB 0e3yc/0BHOe NpeLAnoYTeHHe cJeiyeT OTAaThb
00JIOMOYHOIl 4acTH, TAK Kak B caMOM ONpelejeHHH TecuaHoil mno-
POABl KaK COBOKYNHOCTH OOJIOMOYHBIX 3epPeH ONpejleseHHOro HH-
TepBa/ja pasMepHOCTell 3aJl0JKeHO JOMHHHpYIOlLllee 3HadeHHe 3TOro
npH3HaKa.

B nepBpiXx XapakTepHCTHKAX H MOJApasjieJleHHsiX mNecyaHbIX TMO-
pon— B. H. Jlyunukoro [1922 r.], XK. Jlannapana [1923 r.],
JI. Kaiie [1929 r], B nepeBoge «OnucareiabHoii nerporpaduu»
I'. Poszen6yma [1934 r.] — cocraB 06JOMKOB NpHHHMAaeTcs 3a Bepy-
AT NPH3HAK M BIepBbie BLIAENSIOTCS TPYNIbl KBAPLEBBIX, apKo-
30BBIX, CJIOAHCTHIX, KPEMHHCTBIX TeCUAHHKOB HJIH NCaMMHTOB,

OcHoBbI coBpeMeHHOIl KjaccH@HKALHH, TouHee NMOAXOAA K Mpo-
6aeMe KaaccudHKalHH, MOCKOJABKY eAHHas H IIHPOKO NMpPH3HAHHASA
KaaccH(pUKaUKs TeCHaHHKOB 10 CHX TI0p He cosjana, Obln 3a70-
Kenn B pab6orax M. C. Ulsenosa, Boizeausmero 8 1934 r. no co-
cTaBy OOJOMOUHBIX 3epeH MOHOreHHble KBapleRble, OJHTOMHKTO-
Bble U nojuMmukTOBble necuanuku, K. I1. JleHbruua, npennoxkus-
wero B 1934 r. BeIAeNATb B KawecTBe TJIABHLIX Pa3HOBHIHOCTEH
KBApLEBble, APKO30Bbie, IPayBAKKOBBIE, CJIOIHCTHIE, TJIAYKOHHTO-
Bble W TydoreHHble necuaHuku, u B pabote P. ®uuiepa, KoTopblii
B 1933 r. He TOJILKO BbIICJIHI PA3HOBHAHOCTH NMeCYaHHKOB 10 CO-
OTHOILNEHHID KBaplla, NOJEeBbIX MNAaToB H 00JOMKOB TOpPOL, HO H
BrepBLEEe NPHMEHHJ TPeyroJbHyl0 AHarpaMMmy a5 oToGparkeHHs
HX cocTaBa.

B aaabueiiiieM, Kak 3To noApoOHO paccMOTpeHO B HCTOpHYeE-
ckix o63opax I'. Kaeiina [58], B. 1. lllyrosa [54] u I'. K. Teono-
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poBuua [40], paspaGorka KiuaccHpHKAUHII NeCUaHHKOB MPOHUCXO-
AHJA 1O JBYM HanpasJeHHsiM: OJHO H3 HHX pPasBHBAJO CXeMYy
I1. Kpuiuuna [Krynine P., 1940 r., 1948 r.], Bropoe o06beauHsio
kaaccudukannn, 6anskne K cxeme @. IMerrupmxona [Pettijohn F.,
1949 r.]. IMockoabky, kak ocTpoymHo 3ametda P. Cenmn [1981 r.,
¢. 79], «pa3paGoTKa HOMEHKJATYPHl H KJIacCH(YHUKALHH NecyaHHKOB
Bcerja Obijia MonyJaspHbIM aKajJeMHUeCKHM 3aHATHeM», GblI0 mpei-
JOXKEHO MHOTO JApPyrux KJjaccHHKauuii, He YKJa/JbBalouiuxcs
B PAMKH Ha3BaHHLIX BYX OCHOBHBIX HalpaBJeHHIL.

Kak noxasano na puc. 19, B cxemax [I. Kpuinuna u ero mocse-
JoBaTtesieil 3a OCHOBY KJacCH(HKauHH BLIOHPAIOTCS TPH TPYNNELI
06JIOMOYHBIX KOMIOHEHTOB, COOTHOLICHHE MeXAy KOTODLIMH IOKa-
3BIBAGTCSl Ha TPEYroJbHOIl AuarpaMme; Ha Heil ¥Ke OUEPUHBAIOTCS
N0JIs, OTBeUalolllie COCTABY KaxKI0il BblAeseMOH pa3HOBHIHOCTH
MecKOB HJH MecuaHukoB. MeToj TpeyroJbHBIX AHArpamMm AJs KJac-
curKauun 1 H306paxeHHs COCTaBa MecYaHblX MOPOL MHOTOKPATHO
nojBepraJjicsi KpHTHKe, OJHAKO A0 MOC/e/ller0o BpeMeHH mpejJara-
I0TCSl BCE HOBble BapHaHTBl 1M0A00HLIX AuarpamM, a B paborax pe-
THOHAJILHOTO XapakTepa HMEHHO Takoii crnoco® H300paKeHHs co-
CTaBOB Yallle BCEro HCIOJAb3YeTCst Ha MPaKTHKE.

Kak Oyzaer sicHo u3 jgaJgbHeiillero, B QCHOBY K.acCH(HKALHH,
NPHHATOIl B 3TOH KHHre, MOJOMKEHBI HACH 3TOFO HAMpaBJCHHS, Ha-
uatoro P. ®@uuepom; oHo crtano u3sBectHo no padoram [I. Kpsi-
HHHA M pa3pabatwiBajock B AanbHefimem JI. B. Pyxunwim, P. ®ou-
kom, T. Bau Augenom, A. T'. Koccosckoii, B. . llyToeeiM u ue-
KOTOPBIMH JAPYTHMH aBTOPaMH.

Kmaccndukanusa BTOPOro HanpasJeHHs XapaKTepH3yeTcs CTpeM-
JeHHeM OTpPa3HuTh, ¢ OAHON CTOPOHBI, MHHEPAJBHBII COCTAB 3epeH
necuaHoil pasMEepHOCTH, C JAPYTroil — CTPYKTYPHYIO 3pesocTb Mo-
POJBI, OTPaxKEHHYI0 B KOJHYECTBE TOHKOAMCHOEPCHOTO LEMEHTHPYIO-
ulero BelllecTBa (MaTpukca). B mepBonavasbHbIX KiaccHuKaUHAX
®. [lerruaxona, II. Bokmana (puc. 20) H HEKOTOPHIX JAPYrHX,
TIMHHCTOE BELleCTBO MaTpPHKCA NPHHHMAJOCh B KauecTBe TPeThero
yJieHa, HAHOCHMOrO Ha TPeyroJbHYK AHarpaMmy Hapsagy ¢ o0Jo-
MOUHBIMH 3epHaMH. [lo3xKe MaTpHKC cTaj NPHMEHSTLCA B Kaue-
CTBE 4eTBEPTOr0 KOMIOHEHTa, JOMOJHSIONEro coGCcTBeHHO MHHepa-
JIOTHYECKYIO TPEeXKOMIIOHEHTHYI0 KJAcCHOHKAUHOHHYIO CHCTeMY.
B nosannx cxemax @®. Ilerrumxona (cm. pre. 20), a Takxe
K. HxunGepra, P. [lorra u Apyrux NecyalHKH pasjessioTcd Ha
apeHHTHl, cojlepxKauiie He Gosee 10—15 9% martpukca u KnaccHpm-
LHpyeMble N0 COCTaBy OGJOMOYHBIX KOMIIOHEHTOB, H BAKKH, 3aKJIO-
vawowne wmatpukc. [locaeanne TakKe KiaaccHOHUHPYIOTCA MO
coctaBy 0GJIOMKOB, HO C YY4eTOM BHICOKOrO COJEPXKaHHS B HHX Mar-
puKca OOBLIYHO HMEIOT JPYrHe HA3BAHHUS, YeM aHaJIOTHYHblE 110 CO-
craBy 00J0MO4YHOH wacTH apeuutnl. Hanpumep, uz puc. 20 BuaHo,
uto B cxeme P. Jlorra, npusogumoii ®. ITertumxonom [1981 r]
¢ W3MeHeHHSIMH, MOJ apKO3aMH H apKO30BLIMH apeHHTaMH IOHH-
Malorcs MOPOAbLI, XapaKTepH3YIollHecs: onpejieseHHbBIMH COOTHOLLE-
HUSAMH KBapla, NoJeBHX WNaToB H 00JOMKOB mnopol. B cayuae
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T. Ban Augeny [Van Andel T, 1958 r.]; @ —mo K. Kpyky [Crook K., 1960 r.]; e—no A. I'. Koccorckofi [1962 r.].

Puc. 19. Cpapnente Ka
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Puec. 20. Hekotopeie KaaccHHKALHH TecYaHBIX MOPOJ, HCNOJB3YIOUIHE TJIHHH-
CTYI0 COCTaBAsIONYI0 (MAarpHkc) B KayecTBe KAAcCH(HKALHOHHOTO NPH3HAKA.

Jnarpammet: @ —no @, Tlerruxkony [Pettijohn F., 1949 r); 6 —mo M. Bokmany [Bok-
man D,, 1956 r.]J; ¢ —no &. IMerrugxony [1981 r.].

NPHUCYTCTBHA MAaTpHKca B KoJuuecTBe OoJee 159 onH oTHocATCA
K BaKKaM M IPH TeX Xe COOTHOUIEHHAX TeX JKe 0OJOMOYHEIX KOM-
IIONEHTOB HOCAT Ha3BaHHe TMOJeBOUINATOBEX IPayBaKK.

Cucrema JBOMHBIX HaHMEHOBAHHIl AJA MOPOJA, OAMHAKOBHIX MO cocTaBy 06-
JIOMKOB, HO Pas/HYHBIX N0 COJACPIKAHHIO MATPHKCA, TAK e KaKk H BbljeseHie
nocjaeAHero B KauecTBe CaMOCTOATEJLHOrO WIeHA TPeXKOMIIOHEHTHOH CHCTeMbl, He
NpAMEHANAch B Hamledl cTpane H, KaK NPEACTABJAETCH, COBEPIICHHO NPABHJLHO.
JlelicTBHTe/ILHO, OCHOBHLIM TpeGOBaHHEM K KJaccH(HKaumu Jioboro pojaa sBas-
eTci eJHHCTBO KJacCH(HKAUHOHHOrO NPH3HAKa: OAHY KJaccHGHKAUHIO HA omnpe-
JIeeHHOM HepapXHuecKoM YpOBHe HeJb3fl CTPOHTh MO Pa3HbIM mpHsnakam. Mexay
TeM' NPHPOAA MaTpPHKCa cHoOpHas; B OAHHX CJAydasX MATPHKC NpeCcTaB/feT IJH-
HHCTOR BellecTBO LEMEeHTA, B APYTHX — 3TO OOJOMOYHBIE 3epHA MOPOX aJeBpHTO-
BOH HJAM necvyaHoffl pasMepHOCTH, mepepaboTaHHbE B CJHBHYI0 GeccTpyKTYpHYIO
CJIOAHCTO-XJOPHTOBYIO Maccy B XOJe SmHreHesa. B mepsom ciyuyae MAaTpHKC He
ABAsAETCA II0KasaTeseM coctaBa 06/IOMKOB H AOJXeH PAcCMaTPHBATLCA Kak MPH-
Mech B NecuaHHKe Tofl ke Kateropuu, uro H kKapGowartnas, Qocdarnas, Kpemin-
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€Tas HJH HHaa cocraBisomasn. Bo BTopoM ciyyae MaTpHKC NOJIXKEeH OLEHHBATHCS:
Kak 00670MOuHLIE 3epHa NMOpoj H 06beaHHATbCS ¢ ApyrHMH objomkamu. Ho B Tom
H B JAPYroM cayuasx HeT Heo6XOAMMOCTH pacCMaTPHBATL NOPOAB C MATPHKCOM
KaK KakHe-TO 0colble, OTJIHYHBIC OT APYrUX MECYAHHKOB, H AaBaTbh HM CHENHa/b-
HBle HAHMCHOBAHHA.

M3 TepMHHOB paccMaTpPHBAeMOro HampaBjeHHs aBTOPY Npe-
CTaBJACTCS 1eJeco06pa3HbIM COXPAaHHTh TepMHH <«BaKKa», HO He
KaK KJIacCH(pHKAIHOHHO-MHHEPA/JOrHYecKoe, a aBTOHOMHOE IO OT-
HOILEHHIO K MHHEPAJOrHYecKHM KJaacCHPUKAUHAM TreHeTHYECKH-
CTpPYKTypHOoe mnousitTHe., BakkaMmM cielyeT Ha3blBaTh TeCcYyaHHKH
C MATPHKCOM, T. €. C TOHKO-ME@JKOKPHCTA/JIHYECKHM 3aMoJIHATe/leM
HesICHOIl NPHPOALI, CTPYKTYPHO BHINOJHAIIIHM Poab leMenTta. Kak
Oyier sICHO M3 JaJjibHeiillero, cyUecTBYOT apKO30Bble BaKKH, NeT-
pOKJIaCTHYECKHE aHAE3HTOBHIE BAKKH, JIHTHTOBBIE BAKKH M Jp.

Tperbsi rpynna KiaaccHpHKalHii ycI0BHO OObeJHHSET CXeMb,
KOTOpHIE HEe TONajaloT B ua3BalHble JBe KAaTErOPHUH; CXEMBl 3TH
pastble, OOUIHM /5 HHX SIBJISETCS H3BeCTHAs CJHOMKHOCTH 110OCTPOE-
HHIl, ydeT GOJBLIEr0 KoJHuecTBA NPH3HAKOB M BhIAG/NeHHe 3HAYH-
TeJBHOrO YHCJA TPYNN — B HEKOTOPBIX KJIacCHPHKAIHAX HECKOJb-
KHX TOPSILKOB.

Takosn cxemer M. M. Bapenuona [1957 r.], I'. M. TeonopoBuuya
[1958 r.], M. K. Kaauuko [1958 r.], H. M. Crpaxosa [1960 r.,
1962 r.] (6uGanorpaduio cM. [54]), uau Goaee nosguue I'. H. Bpos-
kosa u A. E. Morusesa [1865 r.], I M. TeonopoBuua [1966 r.],
E. B. Omurpuesoii u ap. [1968 r.]. Kaxpas H3 HHX HMeeT CBOH
cuJbHble H caabple cTOpOHbl. BOJABLWIHHCTBO H3 HHX, OJHAKO, Ha
npakTHKe, HHKEM, KPOMe aBTOpPOB, He HCI0Jb30BaJHCh, MO-BHAH-
MOMY, NOTOMY YTO He OTBeuaJH TpeGOBaHHAM K KJacCHMHKAIMH,
KOTOpPasi MOKET PacCYHTHIBATL HA TIPH3HaHHe. XOpolIas KJacCHH-
Kaluf [0JIKHA «OTBeYaTb HECKOJbKHM 3JieMeHTAPHBIM YCJOBHAM,
a MMEHHO: GBITb BbIJEPXKAHHOH MO OCHOBHBLIM NMPHHUHNAM, yJ106HOH
AJsl TPaKTHYECKOrO HCNOJb30BAHHA H MO BO3MOXKHOCTH HPOCTOHM
[Kpawenunuukos I'. @., 1968 r., c. 8). IMeHHO cTpeMJeHHEM K TPO-
crote H yno6eTBy H300pa)eHHa caelyeT 0OBACHATh, MOYeMy B pa-
6oTax perHoHajibHOrO XapakTepa, KaK NPaBHJO, HCHOOJL3YIOTCS
KJaCCH(WKALHH, OCHOBAHHBIE HA NPHMEHEHHH TPeyroJbHOH JAHar-
paMmmbi. TpeyrosnbHble aHarpaMmbl MJIst H306paKeHHs KjaaccHpHKa-
LIHOHHBIX CXeM NMPHHATHL H B HacTosllell paboTe He TOJbKO B CHJY
MONYJISPHOCTH TAaKOTO MeTOJa, YTOo caMo no cebe Ba)KHO, HO H NO
psiay coobpakeHuii, BLITEKAIOIHUX H3 CyllecTBa fBJCHHH.

Ecan nmiratbest mOCTPOHTH KJAacCH(HKALHI NECYAHHKOB HA TeHETHYecKOl oc-
HOBE, TO B KauecTBe HCXOAHHIX KJacCHOHKALHOHHWX NPHIHAKOB cJefoBato Ooi
BHIGHPATL TaKHe, KOTOPHIE OTPa)KaloT ONpeleleHHHMHA NPHPOLHEI Mpouece HJn
ABJeHHe, TMPHBOJSLIINE K NOABJEHHIO KOMMNOHEHTOB MecYaHoro ocalka, a 3artem
necyaHoil mopoAw. B KauecTBe HCXOAHBIX HBJEHHHA HJH TPOIECCOB H pe3yabTa-
TOB HX NPOSABJIEHHA cAeAoBajo Oul BEOpaTh caeayiouwde: 1) cocraR MaTepHHCKHX
nopoi B 006J1aCTH cHOcA, ONpelessioliiil KOMNOHeHTHo-06JOMOMHLIN cocTaB mec-
YAHHKOB MNPH cJafoM XHMHYECKOM RBLIBETPHBAHHH H MaJIOM nNepeHoce; 2) mpo-
Lecchl BYJKAHH3Ma, OAHOBPEMEHHOr0 ¢ OCAJKOHAKOIUIeHHeM; 3) ayTHTeHHOe MH-
Hepaioo6pazoBanHie U ABJEHHA NEpPeMLIBA ayTHTeHHEIX MHHEPAJOB H NpeBpalleHns
HX B 06nOMOuHEIe KOMIOHeHTH; 4) cemapaiuHio ocajka H oforaulenne ero THxe-
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JIBIMH MHHepaJaMH, o6bYHO ABJAIUIHMHCH AKILEeCCOPHAMH, HO CrnocOOHLIMH OLITh
NopofoolpazoBaTeiMu; 5) MeXaHHYeCKOE AWCTIEPTHPOBAHHE N XHMHUYECKOE Bhi-
BeTPHBAHHE MHMHEPAJIOB B XoJe mepeHoca; 6) crenmenb MOCTCeAHMEHTAHOHHLIX mpe-
oGpa3soBauuii.

ChefioBate blio, MPH MONBITKE CO3JaTh EHETHYECKYIO KJACCH(HKAUHIO HYKHO
Ouisio 6Bl BBECTH B lee He MeHee IIECTH HCXOJAHBIX NMapaMeTpoB, OTHEro KJaccH-
duxauns noayuniach Obl UPE3BBIMANHO TPOMO3JKON, JajeKoit oT HeobGXomiMoii
IpocToThl 1 yio6eTBa Aas npakTHYeCKoro HenoJab3osanus, Kpome Toro, cosnanne
noao6Hoii KaaccH(UKALNH BCTPETHAO GBI TPYAHOMNPEOLOJIHMBIE TPENATCTBUS H3-32
CAOKHOCTE!l AHATHOCTHKH PRI OOMOMOUNLIX KOMIOHEHTOR WAH H3-33 HEOAHO3MAY-
HOCTH TPaKTOBKH HX rcuesunca. Hanpumep, Gosblide 3aTpyAHeHns BO3HHKAIOT NPH
pasrpaHHyYeHHH 10 MHKpPOcKonoM o0O0JOMKOB KHCJALX 3((y3susoB, 4Yacto 3ame-
HIAI0IHUXCA  TOHKOKPHCTAMIHYECKHMH KBapueM H CJHI010H, 0GJOMKOB (GHIJHTOB
C MEJKHMH KBapuesBbiMH o06J0MKaMH H TIVIHHHCTO-KPEMHHCTHIX CJAHUEB, Takike co-
CTOAIIHX H3 KBapua, TOHuaiilINX KPHCTAMJIHKOB CAIOAL W Heonpeieanmoro Gec-
CTPYKTYpHOro Bentecrsa. KauecTBenHnle H B 0COGEHHOCTH KOJHYeCTBEHHHIE ompe-
AeAeHHsT HX conpopoxkaalTes GoabliMu cyGnekTHBHLIME owHGkamu. [Toneswie
WHATH, A0 KHCJAOTO OJUTOKAa3a BK/AIOUWTENbHO, @ B HEKOTOPHX 3arpsiaueduuix
nopojaax A0 anjae3nHa, oueHb TPYAHO OTJIHYATH APYT OT Apyra Noj MHKDPOCKOMOM,
CCAH OHH JIMUICHB NMEPTHTOBBIX NPOPACTAHKI, MHKPOKIHIOBOI peleTk HJAH IBOT-
HukoB. Tounas awarnocTHKa WX Pa3sHOBHAHOCTeH M KOJHYECTBEHHLIE OLEHKH He-
BO3MOXKHBI G€3 BLINOJHCHHS PeaKlHH OKpalHBayHs, HMMEPCHOHHOIO aHajaH3a H.H
npUMeHenns Apyrux meronos. [TostoMy npH Menosb3oBaHHH reHeTHUeCKoll Kaac-
cuukalny, ecan Gn oHa Gpia co3jaHa MW NpHMeHsIach, ObliH Obl BOSMOMKHBI
ONGKH NMPH «BXOMAEHHH» B 3TY  KJ1acCH(HKAUHMIO YKEe Ha NepsBOM, aHaJHTH4YE-
CKOM 3Tane.

Jlaxe ecan cOCTaB MHHEPAJbHBIX KOMIOHEHTOB ONpeieieH npaBHJIBHO H yC-
TAHOB/EHO, HATpHMEp, TPHCYTCTBHe aJapbHTa, MPHPOAA €ro MOMKEeT J0Jro ocra-
BATHCSl HEH3BECTHOH W ObiTh BBHIABJIEHA TOJLKO 10cjie NPHBJAEYEHHSA JIPYTHX,
B TOM YHCJIE TE0/OTHYECKHX AaHHBIX, MOCKOJbKY MOABJEHHe aJbbHTa B necyanuke
MoxeT OblTh CBA3aHO € Pa3MbIBOM KHC/ABIX MarMarTHYecKHX NOpoJA, ¢ paspyuie-
IIHEM TMOPOj CPEAHEro H OCHOBHOTO COCTABA, paHee NOJBEpriIHXCs albOHTH3AUHH,
¢ 3po3Heil B oOcaZouHBIX TOAMAX, @ TAKkKe ¢ [POSIBJEHHAMH TayGoKoro karare-
He3a—MeTareHeaa HernocpeIcTBEHHO B n3yuaemoit nopoje. Takoit serko awarno-
CTHPYeMbliT MHHEPaJ, Kak IJayKoOHHT, He MOmKeT OBITh TOHAT reHeTHYeCKH OaHO-
3HAYHO HA OCHOBAHHH OJHOro MeTporpadMueckoro aHaaH3a: OAWHAKOBHE Mo 06-
JHKY 3epHa TJayKOHHTAa MOTYT OHITh noJydensl B pesyiabrare paamuiBa Gosee
JPEBHHX MOPOJ, MECTHOTO TNepPeMbiBa HEKOHCOJHAHPOBAHHOTO OcCajka HWJAH ayTH-
TEHHOro MHHepasoo6pa3oBaHAfd, OAHOBPEMEHHOr0 ¢ OTJIOMKeHHeM [ecHaHbiX 4a-
CTHIL

MozxHo Obli0 OBl NPOLOIIKHTL YHCIO TPHMEPOB, MOKA3LIBAIOIIHX TPYAHOCTH
ONpejiesIeHHsl H COCTABA, H NPHPOAB KOMMOHEHTOB TNpPH MeTporpagdHIeckoM Hccje-
aosanun. TPyZHOCTH 3TH CJAYIKAT NPENATCTBHEM K CO3JaHHIO KaaccuhHKaunu,
B OCHOBY KOTOpPOit 6w Gwl nMoJoxen reHerHyeckuii npusmak. [Mocaenunit «ne
MoxerT ObiTh pacnmo3Han ¢ MOMOIULLIO YHHBEPCAJBHOTO onpejeneHus, a 3TO TauT
B cebe ONMACHOCTb PasHO3HAYHOrO ONpejeseHHsl MeCUaHBIX NOPOJ H MOARJEHHS He-
CpPaBHHMBIX aHaau3oB» [55, c. 87].

C yueToM BO3MOMKHOCTEll M TpyaHocTel onpejeseHHsi KOMIIOHEH-
TOB II€CKOB H [€CYaHHKOB HauboJiee palHoOHAJbLHO TNOCTPOEHHE
NoCaeA0BATEABHO pa3BopauHBalolleficss HepapXuyeckoil Kiaacchudu-
KallHH, TJe HauboJee KpyHble TPYNNLI BEIAEJAIOTCA Ha OCHOBE I/1aB-
HBIX KOMIOHEHTOB, KOTOpble BMeCTe ¢ TeM J10CTAaTOYHO XOpOWIO JH-
ardHoCTHPYIOTCSA, a 3aTéM TPOH3BOJHTCH pasiesieHHe KaiKI0H
rpynnel Ha GoJiee MeJKHe KJacCH(HKalUHOHHblE eIHHHIbl, KOTOphie
E €BOK ouepelb MOryr ObITh HECKOJBbKHX nopsiIKOB. K.naccuq)mca-
HMOHHBIL panr Tofl wan MHON eIHIHULL Onpefensercs Kiaccupuka-
ILTHOHHBIM PAHTOM TIOJIOKEHHOro B ero OCHOBY IpH3HaKa, HO C yue-
TOM TOr0, HACKOJbKO OJHO3HAYHO 3ITOT MPH3HAK MOKET ObITh onpe-
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TABJAUUIA U1

TpaHuAnsl KiaccHpHKANMA NECHYAHBIX H TEPEXojHbIX NOpPoN

TaKkcOROMHYECKHR paHr

Ha3zpaHua H MNPH3HAKHA BHJAEJeHHS TaKCOHOMHYECKHX pAHros

Tuns

Kanacent

CewmeficTpa

Buap

PaspoBuanocTH

PasnocTi

Tlecuansie nopoast

1. MunepansHo-neTpoxsac-
THUECKNE TIECKH H mecua-
HHKH

BoijeamoTcs No  COAepiKa-
HHIO T/IABHOrO KjaccHpu-
KAaLHOHHOTO KOMIIOHeHTa

Boigensiiorcsi No KOJHYeCT-
BEHHOMY  COQTHOLIEHHIO
06JOMOUHBIX ~ KOMIIOHEH-
TOB — KBapla, I0JieBbiX
wmnatos, 06JOMKOB NOpof

Boigensitorcs MO COCTaBY
# cofepianuio rpynn oG-
JIOMOYHBLIX 3epeH MOpOX
AMH NOJIEBEIX IWIATOB

Buigensiorcs 1mo  cocraBy
pasHoBHHOCTel 06JIOMKOB
NOPOA, NOJMEBHX LINATOR
ANH KBaplla

2. ANBLIOHKTHBHO-MHHe-
paibHbie MOHO-, Ou-,
NOJIHMHHEpaJIbHbIE Tec-
KH H TIECYaHHKH

Brizeamorca no npupoze

06pa3oBaHHsl  KOHIIEH-
TpaTa MHHEpAJTLHBIX
KOMITOHEHTOB

Buigeasiorcs mo cocrasy
H COOTHOMIEHHIO 06n0-
MOYHEIX MHHEpanoB —
rpynnoer aMpu60I0B, nH-
POKCeHOB, TrpaHata H
Ap.

Beizensioress 1o cocraBy
MHHEpaJbHLIX  pasHo-
puaHocTe — NHPKOHOE.,
rpaHaToB H Ap.

[MTepexopusie noposbl

3. Ayrurenno-oGnomMou-
Hble MOPOALL

Boiiensirorcs 110 cocTaBy
H COOTHOIUEHHI) aVTH-
reHHO-00JJOMOYHLIX MH-
HEpaJNoB rPYINL raay-
KoHHTa, ochaTHbIX,
KkapOOHATHBIX M JpY-
IHX MHHEpaJoB

BuiesisiloTcs 0 COCTaBy
MHHEPAJbHBIX pasHo-
BHAHOCTEH — riayko-
HHTA, anmaTHTa W Jp.

4. Byaxanorenso-oGio-
MOUNEIE NOPOJAbE

Brizensores no npupoae
KOMIOHEHTOB, cre-
neqH OJH30CTH HX K
BY/JIKAHHYECKOMY MaTe-
puany

BriziensioTcsi MO COOTHO-
ILIEHHIO BY/IKaHOTEH-
HBIX # OCaJoYHHIX 06-
JIOMOYHLIX KOMIMOHEHTOB

BhigensioTes Mo cocrasy
BY/IKaHOI€HHBIX ob-
JIOMKOB — YyKa3saresed
HAa MarmMaTHuecKHe aHa-
Jloru

Boigensiiotcss no COCTaBy
pasuoBHHOCTEH 06JO-
MOUYHHIX 3epeH Nopoj




JleNieH M reHeTHYecKH HeToJiKoBaH. [Ipensaraemas KaaccH(pHKAIHA.
NOCTpOeHHasa M0 ITOMY NPHHUMNY, sBJAETCH, TakuM o0pa3oM, H3-
BECTHBIM KOMIMPOMHCCOM MeXKJAY BO3MOMKHOCTSMH JIHATHOCTHKH
KOMIOHEHTOB, JOCTHIAeMOH JHTOJOTHUECKHMH HCCJIEI0BaAHHAMH, H
HX TIPHPOMOI; MeKAy CTpeMJeHHeM clenaTh KaaccHUKAUHIO MO
BO3MOXKHOCTH INIPOCTOH H COOTBETCTBYIOLIEH CJAOMKHBIIHMCS TpajH-
LHAM H B TO K€ BpeMs BBECTH B Hee FeHeTH4ecKuil npunuun obo-
cobJieHnst 0G'bEKTOB.

Onupasics Ha KaaccH(PHUKALHIO, KOTOPAsi BMECTe C TeM OTpazKkact
NyTh MCCAeLOBAHHA OT NPH3HAKOB, BH3YAJbHO OTNpeAENAEMBIX HaH-
0oJiee mpocTO, K NpH3HAKaM, y/aBiuBaeMbIM OoJjiee TOUHLIMH Me-
TOAAMH, H Jajlee K HX TeHeTHUeCKOH HHTepnperanHH, HeoOXOAHMO
clles1aTh HCKJKYeHHe TOJbKO AJf caydas o0ocobJieHHs IecuaHbix
IIOPOJ OT APYLHX THIOB OTJ0KeHHi. M3BecTHO, yTo necyanbie Mmo-
pOAbLI CBSI3aHbl MOCTENEHHLIMH TlepexOolaMH C JAPYTHMH THOAMHE:
0C311KOB — BYJIKAHOTe@HHLIMH, KapOOHATHBLIMH, KPeMHHCTHIMH H JIP.
BuisiBiienne nepexofAHBIX pa3HOCTEil MpPeACcTaB/sieT H3BECTHYIO TPYil-
HOCTb, He BCerja BO3MOXKHO BHauaJie H 4yacTo OBIBACT HTOTOM [LIH-
TeJLHOro HccsegoBaHus. Tem He MeHee nojgo0HbIe IepexoAHble:
THIIBI MOPOA B KJacCHQHKAUUH JOJKHBI 3aHATh MECTO KaTeropii
HEepROro nopfAAKa, 4ToOB NOAUEPKHYTh ofocolieHHe necuanukon
KaK caMOCTOATEJNbHOrO THINA OT JAPYrHX neTporpa(uyecknx THIOB
H OT MepexOJHLIX K HHM pasHocTeil. [IpHHuENHaAbHAA cXeMa KJac-
cH(pHKalMK NecyaHBIX MOPOX mpejcTaBjaena B Tada. 11, H3 KoTopoii
BHIHO, YTO B KauyeCTBE OCHOBHLIX BBLIIEJSIOTCS THABLI MOPOJ— Ilec-
YaHbIX M MepeXxoJHBIX, KaXJIBH H3 KOTOPLIX JeJNHTCS HA KJIacchl,
a Te B CBOIO ouepelb Ha GoJjiee MeJKHe eIHHHIBI — ceMeiicTBa,
BH/BI, PA3HOBHHOCTH H Pa3HOCTH.

Tun necyanbie Mopoabl

1. Knacc MHHepaJbHO-METPOKJIACTHYECKHX TeCKOB W TecyaHH-
KoB. OxBaTniBaer HauGoJee IUHPOKO pacHpPOCTPAHEHHYIO TpyNmy
OTJ/IOMEeHHi, CJ0XeHHBIX KBapueM, NoJeBbMHA 1naTaMi H 06J0MOou-
HBLIMH 3epHaMH TopHEIX nopoa. Kaabii u3 Tpex THHOR 06J0MOuU-
HbIX KOMIIOHEHTOB, 3a peJKHMH HCK/IIOYeHHAMH, XOpOLIO OTAeJs-
eTcsl OT JPYTHX, H MO3TOMY MoJIOKeHHe Kam/10il MOPoAbl B JaHHOIL
CHCTeMe XOpOLIO onpejeasieTcs noc/ae H3yyeHHs M TOJCYeTa B IUJIH-
¢pax. Haauune Tpex KOMMNOHEHTOB, cOCTaBJSIOMKX B cymme 100 %,
JaeT BO3MOXKHOCTD HCTNOJb30BATH A% KiacCHPHUKALNH TPAXAWIHOH-
HYIO TpeyroJbHYyio Anarpammy. M3 cyuiecTByOIHX KaaccHpHKAILHIT
C NPHMeHeHHEM TPeyroJbHOf JHarpaMMBbl c/elyeT OCTalOBHThL Bbi-
6op Ha auarpamme B. J1. Illyrtosa [55, 56] xax maubosee obocHo-
BAHHOH IMMHPHYECKH H NOJYYHBLUeH NpPH3HAHHE BO MHOTHX INC-
CJIEYIOIIHX HCCAeLOBAHHSAX.

Copnepxarenbublii acnext nuarpaMmul B. I1. IllytoBa, B koTOpYI0
BHeCeHBl HeKOoTopble H3MeHeHHsi (puc. 21), caeayiomuii. B cocrase
I10J1I0COR  0JIHO3HAYHO OMNpeJessieTcss CMBIC/ JIeBOil BepIUHHBI Tpe-
vrosibHiKa, orsevatomnii 100 %-HoMy copepxkanuio 00JOMOYHBIX
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Monebo-

%0 wnamobsie
epaybaxku
OBnomxu fonebore
nopad, T wnamsl,
wo% 10 o 50 70 90 1007
Bynxanuveckue u Kanuebsre
naymokuyeckue nopodsl nonebsle wnames

Na-Ca = apkoge

Kpemuucmeore 50  Ocadoyweie u Kucnore MTnazuoknassl
u xBapyumst nemanapﬂ«pu're- nAaeuUoKNase! ‘ ( Bore N220)
cKue nopods! (do Ne20)

Puc. 21, Knacendpukaunounas anarpamMma necuyaHslX MOPOJ MHHEDPaJbHO-METPO-
KJacTHYeCKOro KJjacca.

Q — OCHOBHON TpPeYroAbHHK cOCTaBa C H3o6paxeHWeM MHHepaJdbHLIX BHIOB H HX TDaHHIL;
6, 8— JONOJHHTENbHbIC TPEYTOJALHHKM JNA H306paMeHHs pajnOBHAHOCTe/l MecyaHblx mo-
poa: 6 — ceMmeflcTBa rpayBakK, 8 — apKO3QB.

CTpeJKaMH NOKasaunbl HANPaBJeHHd <«CO3PEeBaHMA» [eCUaHBIX NMOPOA B 30HE CeXHMEHTAIlHM.

sepeH. IlosBaenne ocalkoB TaKOro cocTaBa MOKeT OBITh CBA3aHO
TOJBKO C paspylleHHeM TFOpPHBIX NOPOJ, pasMep, KPHCTAJJIOB KOTO-
pbiX MeHbllle JHamasoHa TecyaHoil PasMEepHOCTH, H OTJIOMXKEHHEM
00JIOMKOB B HenocpeicTBenHoil 6au3octH oT objactu paszmbisa. Co-
jepxKareJasHas cTopoHa Bepuuubl, oTevatouteii 100 % -Homy co-
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JlepiKaHHIo KBapla yie JBOSIKA: K Hell acHMMITOTHUECKH MpHOJIH-
AKAIOTCSl TOYKH COCTaBa, OTBeYalollHe ocajkaMm, 00pasoBaHHBIM
B Mpouecce HHTEHCHBHOrO XHMHYECKOTO 1 (PH3HYECKOro BHIBETPHBA-
HHfA, a TAKXKe TOYKH COCTaBa OCAJKOB MepeoT/IOXKeHHBIX, oboralieH-
HbHIX KBapueM B MpellecTBYIOIHH OCALOMHLI LHKJ HJIH LHKJbL.

Haumenee onpejesieHHO copep:KaHie NpaBoil BePLIHHB, COOT-
perctytouteii 100 %-HOMY KoJHUeCTBY MOJIEBHIX Wnatos. B mpu-
polie oueHb MaJio MePBHYHLIX MOPOj, (MeTaMopduUCCKUe MIarHoKaa-
3UTLI, aHapTo3HuThl), Ha 100 % c/oMxeHHBIX NOJICBLIMH LIMATaMH,
[03TOMY HPAKTHYECKH pPeAKH YHCTO I[10JIeBOLINATOBbiE TecYaHHKH,
OTBeuadlollHe NpaBoil BeplIHHe TpeyrodbHHKa. PeadbHble ocauku
0J1y4alotT oTo6pakeHHe BHYTPH TPeYro/bHHKA, Ha HEKOTOPOM yla-
JeHHH OT BeplunHbl. Takue ocajKH MOryT HMeTb Pa3JIHYHOE MpPO-
HCXOMKJeHHe: ObIThb MPOAYKTOM Pa3MblBa KHCJLIX HHTPY3HBHBIX T10-
poja, 3p@dy3HBOB KHCJIOrO H CpeHero cocTaBa HJH pPe3yJbTaToM
NEPEOTVIONKEHHS BYJIKAHOT@HHOI MOJIEBOIIMATOBOIl NMHPOKJIACTHKH.

BeizeneHne noJeii u omnpejneseHHe WX KOHMUrypalMH OCHOBLI-
BdeTcs Ha peaJbHOM pacnpejeseHHu TOUYEK, OTBEHAIOULHX TOH HJN
HHOIl Tosme. AHaJAHM3 MaTepHaJOB, B TOM yHCJe ONyOJHKOBAHHDLIX
[Koccoeckas A. I'., 1962 r.; Bposkos I'. H., Moruaes A. E., 1967 r ;
53], mokasweiBaer, YTO TOYKH COCTaBa KakKoH-THOO 0jHOH TOJLLH
Gaarofapsi NPHPOAHON AHCHEPCHH B TMOPOAAX OAHONO FPaHYJIOMET-
PHUECKOr0 KJiacca H 3aBHCHMOCTH COCTaBa OT Pa3MEpPOB 3epeH 3a-
HHMAIOT, KaK NpaBH/0, BecbMa 3HAYHMTEbHLIE IJIOLULAAH Ha Tpe-
YroJibHHKe, MO3TOMY YHCJIO MOJeil, a cjefoBaTelbHO, H YHCIO NeT-
porpaHUecKHX BHJAOB He MoxKeT ObiThb BeJIHKO, a pasMepsl noJeii
JIOJIXKHBI OBITH AocTaTouHo Ooabiiumu, [laomanum nogeit, a caeno-
BaTeJbHO, H JHANa30HBl COCTABAa KJACCOB MOIYT OBITh TéM MeHbLIE,
yem OGogee AH(PPepeHUHPOBAHHBL OCAAKH (4eM O0oJblie B HHX
KBapLa), TaKk Kak B 3TOM Hanpas/ieHHH YMEHbLUAETCs IPHPOLHAS
JHCIIePCHA COCTABA.

Ha npennaraeMoil auarpamme Bbijle/IeHO ceMb noJeil, coOTBeT-
CTBYIOILHX CEMH OCHOBHLIM MeTporpadyecKHM BHIAM IeCYaHbIX
nopoa. ITojie rpayBakk oTBeuaeT MOpojiaM, MOJYUEHHBIM OT pPaspy-
IUeHHS PA3JHYHBLIX TOPHBIX MOPOJ NPH cjgaboM XHMHYECKOM Bbl-
BeTPHBAHHH H MaJoM nepenoce. [Josie apko30B Takike OTBeyaer
NPOAYKTaM (PH3HYECKOTO BLIBETPHBAHHS, TpeTepreslinmM cialblil
nepeHoc, HO MOJYUYEHHBIM OT paspyuieHHst HHTPY3HBHBIX, 3¢ dy3nB-
HBIX H MeTaMOp(HUECKHX NMOPOJ NPEHMYUIeCTBeHHO KHCJI0TO (HO He
TOJILKO KHcgoro) coctaBa. Ilockoabky B HauboJiee pacnpocTpanen-
HbIX KHCJ/BIX NMOpoJax (rpaHuTax W HX aHaJorax) KBaplL cocTas-
asier B cpenHeM 25—35 Y%, TOuKH cocTaBa MecKoB, MOJYYEHHBIX OT
HX paspylleHHs, MONajAalT B HHMKHIOKW 4acTh noas apkosos. [lo
Mepe BBLIBETPHBaHH# M MNepeHoca ocaJkH oboraualTcs KBaplem,
a MX TOUKH CMELlaloTcsl BBEpPX, BAOJbL CTOPOHEBI [0JIEBbIe MINAThl —
KBapll, KaK 3TO 0Ka3aHo Ha AHarpamme.

Huxke nossi apko3oB pacnoJjaraercst moJie HoJeBOLIIaTOBbIX
necuannkoB. Bnepsuie K. HxunaGeprom, a 3atem A. I'. Koccosekoi
n B. . lllyroBeiM OHO BBIZENSJIOCH KaK MoJe pelKHX INeCKOB HJIH
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«IlycTOe», OAHAKO jAaHHble, cymmrpoBanusle I'. M. TeopoposuueMm
[40] u H. H. Bepauauusm [1971 r.], nokaszaan peasbHoe CyllecTBO-
BaHHe INecYaHLlX NMOpPOJ ¢ COjAepKaHWeM nojepbix wnatoB 90—
95 %, uTo H MO3BOJAET BHIAEJHTHL MOJIE NOJEBOLINATOBLIX MecYaHH-
koB. [To-BuanMoMy, Takie NOPOAB MOTYT (OPMHPOBATHCH 3a CUET
MECTHOIO0 pas3MblBa MarMaTH4eCKHX CPeJHHX H LLeJOYHBIX IOPOJ,
B 0COOEHHOCTH 3a CHeT IMepeMblBd KPHCTANJIHYECKOH IHPOKIa-
CTHKH.

Mex 1y nosem noJieBOIINATOBLIX NECYaHHKOB U rpayBakk pac-
1noJiaraeTcst IoJe NoJIeBOLINATOBEIX TpayBaKK, OTBeualollee TaKkKe
HeAu(pepeHIIHPOBAHHEIM NPOAYKTAM NepeMblBa CPeAHHX H OCHOB-
HHX 3((y3HBOB HJHI CMeIIaHHBIM MPOAYKTaM PasHOro MO HCXOI-
HOMY COCTaBY MaTepHa/ja KaK MarMaTHYecKOro, Tak H OCafouHOro
TIPOHCXOK/AEHHS, HO B TOM H APYTroM cJly4yae ¢ HH3KHM cojepa-
uuem Keapua. [lepeorsioxenne Takoro Matepuajia mpHBOAHT K obefi-
HeHHIO ero o6JOMOYHBIMH 3epHaMH, K oforallleHHio Gojee yCTOHUH-
BBIMH TOJIEBLIMH LINATAMH, YaCTHYHO KBapleM H K CMeUIeHHIO TO-
YeK cOCTaBa B I10JIe apKO30B.

Boime pacnosaraeTcs ToJie KBapleBHIX TIpayBakk, B KOTOpoe
NnonajgalT TOYKH COCTaBAa MOPOJA PA3JTHYHOIO MPOHCXOMKIAEHHS: NPo-
AYKTOB jAajbHefmeli nH((epeHnHanun rpayBakk, o0orallarmmuxcs
NPH 3TOM KBapueM HJIH KBapleM H NOJeBLIMH IIMaTaMH (B ciaydae
TPICYTCTBHA NOCJ/ELHHX), a TaKkKe NPOAYKTOB HENOCPeACTBEHHOrO
P43MbIBA KHCJbIX MEJKOKPHCTaJJIH4eCKHX 3()Py3nBOB, 0CagOYHBIX
H Meramopduueckux nopoia. CieayiouiHe noJsi — Me30MHKTOBHIX,
ONUTOMHUKTOBBIX H KBaplleBbIX IeCKOB H TeCYaHHKOB — BMeILamoT
B ce0sl TOYKH COCTaBa IOPOJ, NOJYUYeHHHIX H3 pa3sHooOpasHBIX HC-
TOYHHKOB CHOCA M BBICOKOAH((epeHIHPOBAHHLIX B OJHOM, HO
yalle, ocOGGHHO B CJyuae KBADLEBHIX MECKOB, B TeYeHHe HECKOJIb-
KHX OC4JlOYHBIX IMKJIOB B YCJOBHAX IVyO6OKOro XHMHYECKOro Bbl-
BETPUBAHUA M B OOJbIIHHCTBE clyyaes AJHTENbHOH MeXaHH4YecKofi
abpasumn.

I'panuupl MeXIy BblAeJleHHHIMH Ha KJacCH(PMKaLHOHHOH AHAr-
pamMMe MOJIIMH B H3BeCTHOH CTeNeHH YCJOBHBIE, MOCKOJbKY IS
KaKo#-1u00 OAHOH TOJIIH TOYKH COCTaBa, pacmoJiaralouifecs NpeH-
MYIIECTBEHHO B KaKOM-1HOO MoJje, OObIYHO BBIXOASIT 3a €ro mnpe-
JeJibl, 4 IPH HAHeCEHHM COCTaBa MNOPOJA H3 DPA3JHYHBIX TOJL BO
MHOTHX ¢Jy4asiX IPOHCXOAMT HX uYacTHYHOe nepekpniTHe. Obmias
KOH(pHrypauus mnojeii oTpazaer HanparJ/eHHe «CO3PeBaHHA» OCalKa
B 0OCaJ04HOM ILHKJIE HJN IIHKIaX, H NMOCKOJLKY MHHEpalorHuecKHe
ocobeHHOCTH, GOPMHpYIONIHECs B XOJe CO3PeBaHHA, Y Pa3HHIX MHO-
poj, oToOpaxeHHBIX CNpaBa H cJeBa Ha JAHarpaMme, pasJ/IHYHH,
noJisg HMelOT PasjHyHyi0 KOH(Hrypauuio, W AHarpaMMa B LeJIOM
acuMMerpuuna. ToJbKo B BepxHefl yacTH TpeyroJbHHKa, orobpa-
:Karolleil cocTaB MOPoJ, AN KOTOPHIX POJb KOPEHHLIX HCTOYHHKOB
CTAHOBHTCS MAaJio3aMeTHOH, a AOMHHHPYIOUHM (aKkTopoM craHo-
BHTCS CTelleHb CO3peBaHHs, AuarpaMma npHoOperaer cHMMeTpHY-
HOCTb OTHOCHTENBHO Bepluiiibl — ToykH 100 %-noro conepxanus
HanboJiee yCTOHUHBOrO KOMIIOHEHTa — KBaplla.
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[Merporpaduueckne (CHHOHHM MHHepaJbHble) BHAL NeCYaHBIX
nopos 06pasyloT yeTLlpe ceMelcTBa: ceMelcTBO rpayBakKOBLIX Iec-
YalHKOB, 06bEAHHAIOUNX COGCTBEHHO IPayBaKKH, KBapleBble H TMO-
JIeBOIUNATOBBIE TpayBaKKH; CeMeiCTBO apKO30B, OXBAThIBAIOILIHX
coOCTBEHHO aPKO3bl H N0JIEBOIUNATOBbIE ITeCYaHHKH; CeMeNCTBO OJIH-
FOMHKTOBO-KBAPLEBbIX 110P0/I, BKJIOYaIlee OJHTOMHKTOBEE H
KBapleBhle NEeCKH H IleCYaHHKH; CeMeHCTBO Me30MHKTOBLIX TOPOJ,
cocTOsiLlee H3 OJHOTO BHJd TAaKOro e Ha3BaHHs.

[TpakTHKa reoJorHYecKHX PpaGoOT MOKa3bIBAET, YTO pazjieleHHe
necuyaHelX NMOPOJ Ha CPABHHMTENbHO HeOGOJblIOEe YHCJI0 rpynm (ce-
MeHCTB H/IH BHIOB) MOXKET y/OBJIETBOPAThb 3ajauaM HauboJee Tpy-
ObIX CONOCTABJEHHH, KOr[a XapaKTepH3YIOTCS U CPAaBHHBAIOTCS
KPYyMHbIE PErHOHBl WM OOJIbIIHE OTPE3KH renJOrHYeckoro BpeMeHH.
[Tpu geTanbHbIX peruoHadbHbiX paboTax M HCC/el0BaHHAX, OXBAThI-
BAIOUIHX TOJIIH He(oJbIIOrO BO3PACTHOrO JHana3oHa, NOHATHA
0 ceMmeiicTBe HJaH mneTporpaduuecKoM BHJe CTAHOBATCH CJAHIIKOM
OOLLHMH, [OCKOJBKY OJHO CEeMEHCTBO MJH BHJ MOMET OXBATHIBATH
BCe H3yyaeMble O0OBEKTH. YBeJHYHBATL APOOHOCTL Nerporpaduue-
CKOro JeJieHHf MeCYaHHKOB MO COOTHOLIEHHIO KBaplid —- 10JeBbIX
wnaTo — 00/IOMKOB  NOPOJ  MPEACTaBJAETCH HEepalHOHAaJbHBIM
13-3a OTMeYeHHOH BHIIe GOJBLUIOH NMPHPOAHONH AHCIEPCHH COCTaBa.
3aro GoJipliasi AeTajJbHOCTh MOXKeT OBITb JOCTHTHYTa 34 CYeT BHI-
JeJleHHs KaTEerOPHH cllefyiollero, 60jee HU3KOTO MOPSAKA OTHOCH-
TeJbHO neTporpadHuecKHX BHAOB — MO KayeCTBEHHOMY HJIH Kadye-
CTBEHHOMY H KOJHYECTBEHHOMY COCTaBY PasHOBHJIHOCTEH KaKAOro:
H3 KOMMOHEHTOB — OOJOMKOB NOPOJ, MOJIeBHIX IINATOB HJH KBapila.

IIpencraBnennss o KaIacCH(OHKAUHOHHBIX eAHHHLAX Oojiee HH3-
KOTO, 4yeM BHJ, MOPsAJAKa H O pasfeseHHH IOJHMHKTOBLIX MOPOJL Ha
TPyNnbl 10 cocTaBy 00JOMOYHHIX 3epeH IOPOA H MHHepasoB GbuiH
seickazaHnel M. K. Kanuuxko [38]; nosanee sra upes nojayyuia orto-
GparkeHHe B «jaouepHHx TpeyroabHuKax» A. I'. Koccosckoii [1962r.J
u B. JI. llyroea [55]. Caenys 3THM NpeACTABJEHHSM, 1Leaeco06-
pPasHo BBIAEISATL B COCTABE IVIABHBIX KJ1aCCHGHKAUHOHHBIX €IHHHLL,
a4 MMH SIBJSIOTCS MHHepaJibHble BHIb, Gosee ApoOHbIE €XHHHLLI —
Pa3HOBHAHOCTH H pasHocTH nopox (cm. taba. 11, puc. 21). Hasn
MHHepaJbHEIX BHAOB CeMeicTBa rpayBakK [0 cocTaBy 06JOMOYHBIX
3epeH [OPOA BLLAGIAIOTCA pPa3HOBHAHOCTH: IETPOKJIaCTHYECKHe,
KpeMHeBble, JHTHTOBLIE H MOJHMHKTOBBIE, KOTOPbE B CBOI OYepelb
JeJSiTCsl Ha pasHOCTH M0 HHAMBHAYAJbHBIM 0COOEHHOCTAM MHHe-
paJbHBIX 3epeH. MHHepa/bHBe BHAB CeMelcTBA apKO30B MO COCTABY
MOJIEBHIX WINATOB JeaTcst Ha pasHoBHAHOCTH — K-, K—Na-, Na- u
Na—Ca-apkossl. IIpH cneumanbHHIX JHTOJOTHUECKHX HCC/e10Ba-
HHAX BO3MOXKHO BhIJeJeHHe PasHOBHAHOCTEll CpPeAH OJHTOMHKTOBBLIX
H KBapleBbX MOPOJA Ha OCHOBe H3ydeHHS THHOMOp(pH3Ma KBaplia,
nanpumep no mMeroauke M. M. CumaHoBHua; nogobuas pabora, oa-
HaKo, ellle HAHKeM He nMpou3BoAuaach. KnaccHpHKauun  xapakTepH-
CTHKH TIECYaHHKOB Ha ypOoBHE MHHepaJbHbIX Pa3HOBHAHOCTEH H pas-
HOoCTell TOMelleHbl HHMKe, B COOTBETCTBYIOIUHX OMHCATeIbHHIX
riaBax.
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2. Kaacc aablOHKTHBHO-MHHEPAJbHBIX TMECKOB M MNMECYaHHWKOB.
Ha3spanue aablOHKTHBHO-MHHEPAJbHBIH BBOAHTCH BIEPBLIE, HOTOMY
Tpebyer noscHeHHil. F3BecTHO cylllecTBOBaHHe aKieCCOPHOM TPYIIIILL
MHHepaJIoB (OT JIaT. accessorius — AONOJHHTe/IbHbIH, BTOPOCTENeH-
HBI1), colepsKalnXcsl B MaJibiX KoJHuecTBax (menee 2 %) u He fB-
Jsiiomuxcest mopofoo6pasoBatensiMu. OQHAaKO MHOrHe M3 HHX TpPH
Onpeje/NeHHbIX VCAOBHAX clocobHBl jaBaTh OoJiee BBICOKHE KOH-
uentpauun (1o 5—10 % wu Goaee) W MOryr ObITh Ha3BaHbI TEPMH-
HOM aJbIOHKTHBHHe (0T Jart. adjunctivus — go6aBounslii, JomoJ-
HuteabHetif).  Ortcioga  Has3BaHHe — aJbIOHKTHBHO-MHHepaJbHAasI
rpynna (kgacc) AJasi MOPOA, rae o0bluHas MHHEpaJbHO-IEeTPOKJa-
‘CTHYECKAs YacTb — KBAplL, I0JeBble WINAaThl, 0GJOMKH Nopoi— A0-
nosuseTcd MHHepaJaMH: rpaHaToM, UHPKOHOM, amaTHTOM H AIp.,
TIDHCYTCTBYIOUIHMH He B aKIeCCOPHO-MaJblX KOJHYecTBaX, a B Ka-
yecTBe BTOpOCTelNeHHBIX Nopogoobpasopareneii. B HeKOoTOpHX BH-
1aX I1eCKOB OHH MOTYT CTAHOBHTBHCS IVIABHEIMH MNopoAoo(Gpa3oBa-
TeJASMH.

JBa nyTH BeAyT K (HOPMHPOBAHHIO aXBIOHKTHBHO-MHHEpPaJbHOI
Tpynnbl mecyanbix otioxenHid. [lepBblii —3TO HemocpeacTBeHHBII
pasMbeiB Mopoj, rae OyjayliHil aJblOHKTHBHBIH MHHEpaJ sABJAETCS
nopojoobpasyloliiM, a 3aTeM TNepeoT/IOXeHHbIM B HelocpeACTBeH-
HOH GJH30CTH OT HCTOYHHKA mnocTymieHus. Tak o6pasyioTest
CeprneHTHHOBBIE, amaTHTOBble, HedenanHoBble, aM(pHOOJOBBE, MHPO-
KCeHOBble, OJIHBHHOBBIE IlecuaHHle ocalkd. Bropoil nmyTh orpaxkaer
npouecc GoJee HAH MeHee JJHTENbHOH cellapalHH Ocajlka, IepBo-
HauajJbHO COJAepIKAallero MaJjble KOJHYECTBA MHHEpaJoB, O0BIUHO
THAMKEJNBIX, ¢ MAOTHOCThIO Gosee 2,70 r/ecm®. B pesyiabraTe HX KOH-
ueHTpanHy (GopMHPYIOTCH LHPKOHOBHIE, PYTHJOBHIE, MOHAIHTOBLIE,
rpaHaToOBble, TIeMATHTOBbIE, MATCHETHTOBbIE, THTAHOMArHETHTOBLIE,
HJILMEHHTOBEE, XPOMHTOBHE M THPHTOBBIE neckH. B xanucraruue-
CKHX y4YacTKax BOJOEMOB MOIYT 0CaxJAaTbCAd CJIAHCTHE, OOBIYHO
MeJIKO3epHHCTHIe necyaHble oOpa3oBaHusl.

HasBanue mnecuanoii mopoAsl 3TOro Kjlacca ycTaHaBJHBaeTcs
B 3aBHCHMOCTH OT COCTABa CKOHUEHTPHPOBAHHBIX MHHEPAJOB M OT
Hx kKoaHuectBa. [lecuansie ocafKH MOTyT GLITH MOHOMHHEpaJbHBIMH
(HampuMep pYTHJIOBBIH, UHPKOHOBBIH IecoK), OHMHHepaJbHBIMH
(rpaHaT-HJIbMEHHTOBHIH TECOK) H MOJHMHHEPaJbHBIMH (MarHeTHT-
reMaTHT-HJIbMEeHHTOBBIH NMecOK MJH IecYaHHK); s OH- H TOJHMH-
HepaJbHBIX 0CaAKOB MHHEpaJbl HasblBAlOTCH B IOPfAJAKe Bo3pacTa-
HHA MX KOHIeHuTpauuii (B rpaHaT-HIbMEHHTOBOM I[eCKe HJIbMEHHTA
GoJblle, yeM rpanata). B cayuae BhiaeseHHs THIIOMOP(HBIX pasHo-
BH/HOCTeH MHHepaJoOB B COCTaBe OCAaJKOB, IMPeACTaBJAIIIHX TOT
HJIH HHOH MHHepaJbHbIH BHA, MOTyT ObIThb BblAeJIeHEl MHHEpaJjbHble
pa3HOCTH, HANpHUMep OCajAKH C IpPeHMYLIeCTBEHHO KOMbEBHIHbLIM
Ll]ipKOHOM, GHHHPHMHAaJIbe]M, npu3MaTHYeCKHM H T. 1.

Jliist oTpaXeHusl KOJHYeCTBEHHOrO COJAepkaHud KOHIEHTPHPO-
BaHHOTO MHHepaJa HJIH MHHepaJsoB MoOeT OBITb NPHHATA CAELYIO-
1uas cucreMa HauMeHoBauui: 1) npH colepXaHHH MHHEPAaJOB [0
29% moposa nasplBaeTcs M0 TJaBHOI MHHepaJbHO-NMETPOKIacTHYE-
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CKOH (KBapl — noJieBble IINATH — O0OJOMKH TOPOJA) 4YacTH ¢ yKa-
3alHeM Ha NPHCYTCTBHE MHHEPANOB B [OBBIIEHHBIX KOHIEHTpa-
UMAX, HaNpHMeD Me30MHKTOBBIH MeCYaHHK ¢ UHPKOHOM H TpaHa-
TOM; 2) NPH KOHIEHTpaluHH MHHepasaoB ot 2 go 10 % nopoaa Takke
Ha3bIBAETCS M0 TMIABHOH MHHEPaJbHO-METPOKJIACTHYECKOH YacTH, HO
¢ aobapieHHeM CJ10Ba «COAeprKallHii», HAaMpUMep Me30MHKTOBbI
LUHPKOH-TPAHATCOAEPKAIHIT MeCUaHHK; 3) NMPH COAEPKAHMH CKOIi-
LeHTPHPOBAHHBIX MHHepaJ 0B Gojee 10 Y HazBaHHe HX CTAHOBHTCSE
OnpefeqsioONHM 1Js MOPOAbLl, HANPHMEp LHPKOH-TPaHATOBbIH Necya-
HuK. CocraB MHHEPaJbHO-NMETPOKJIACTHYECKOH YaACTH IPH 3TOM MO-
AKeT He BBOJAMTHCH B HasBaHHe, NPH HeoOXOJAMMOCTH OH MOKeT
JaBaThCs B JONOJHHTENbHOM MOSICHEHHH.

Tun nepexonnbie nopoabl

3. Kaacc nepexoiHbiX ayTHIeHHO-00/J0MOYHBIX MeCYaHbIX MOPOJ.
Kpome cobcTBeHHO NMECKOB H NMeCYaHHKOB, KOTOPHE CJ0MKeHbl 0610M-
KamMHu OoJiee APeBHHX NMOPOJ H MHHEPAJOB, B MPHPOJE CYILIECTBYIOT
o6paszoBanus, cHOPMHpPOBAaHHLIE OCAJOYHBIMH (QparMeHTaMH H MH-
HepaJaMH, BpeMs 00pa3oBaHHsl KOTOPbIX HEMHOTHM OTJHYAETCH OT
BpeMeHH (POpPMHPOBaHHSI caMoro TeppHreHHoro ocajaka. [Ipupona
nojo6HbBIX 00pa3oBaHHil He BCerga MoeT OBITb TOYHO YCTAHOB-
JeHa, H, KpoMe TOro, OHH MOryT ObITb MOpP(OJIOrHYECKH CBA3AHDI
NoCTeNeHHbIMH Tepexo/aMH KaK ¢ HACTOAWUMH 06JOMOYHBIMH KOM-
IIOHEHTAMH, TaK H C AYTHTeHHBIMH KOMIIOHEHTAMH XHMHYECKOTO HJH
OpraHHYecKOro NMPOHCXOXKAEHHS. JTO 3aCTaBJAfeT BLIACJHTb 0COOYK»
nepexolyl0 TPYNIy NecyaHbX OCaJKOB H OCaZOUHBIX MOPOJ CeaH-
MeHTalHoHHONi npupoabul. Ilepexoaublit xapakTep 3Toi rpynnbl HAH
KJacca CeJHMEHTOreHHBIX MecYaHbIX MOPOJA ONpe/lessieTcsl Mepexoi-
HBIM XapaKTepPOM CJaralollHX HX KOMIOHEHTOB KakK B COAepKaTe/ib-
HOM acnekTe (B OTHOIWIEHHH BpeMeHH (GOPMHDPOBAHHA, CTENEHH JIH-
TH(HKALNH, CBA3H €O Cpeloil OCajKOHAKOIIeHHS), TAK H B MeTo-
JHYECKOM TIJIaHe, MOCKOJIbKY CYLIECTBYIOT TPYAHOCTH HX OT/eJeHHS
H OT cOOCTBEHHO TeppPHreHHBIX, H OT ayTHreHHBIX 06Gpa3oBaHHIil.

Hanmpumep, ri1aykoHHTOBLIE [MeCYaHHKH Yallle BCEro CJOXKEeHLI
rJ1ayKOHHTOM, 00Pa30oBaHHLIM OT MepeMblBa TVIHHHCTBIX TVIayKOHHT-
COJepFAallHX HJOB, NOCKOJALKY HMEHHO B TJIHHHCTBIX HJax IIPH OIl-
penerenHoM conepxanuu opranukn u pH, Eh cpeant obpasyercs
3TOT MHHepaJ. HIHCTBHIH ocafoK B reoJJOTHYECKOM CMBbIC/IE MOXKeT
OBITH MOUTH CHHXPOHeH (hopMupPYIOLIeMYCs NecKy, OH MOxkKeT OhTb
ciabonuTHGhHIMPOBAH, a paspylleHHe ero MoXeT OblTb CBfi-
3aHO C MECTHBIMH KOHCEeIHMeHTAallHOHHBIMH pa3MmbiBaMi. O6pa3oBas-
IIHecss MPH 3TOM 3epHa TJIayKOHHTA He HABJSIOTCA 1O CBOEH IpH-
poie 06/JJOMOYHBIMH KOMIIOHEHTAMH, He SIBJISIOTCS OHH, CTPOTO ro-
BOpSl, M ayTHreHHBIMH KOMIOHEHTAMH CcoOjeprallero HX [ecka.
B sroM 3axiiogaercda HX INepexoAHLII XapakTep Mo CYNIeCTBY.
Kpome Toro, raaykoHHT OT MeCTHBIX Pa3MbiBOB MOKeT ObITh HEOT-
JHUHM OT COOCTBEHHO O06JOMOYHOTO TJIayKOHWTA, MPOHCXOASIIETO
M3 JPEBHHX OCAJOYHBIX MOPOJ K cJa6OOTIAHUHM OT CTYCTKOBOTO
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TVIAYKOHHTOBOTO LeMeHTa, KOTOPbIH MoKeT (OPMHPOBATBCSA HEINO-
CPeACTBEHHO IPH OTJIOXKEHHH BMeELalulero rnecuaHoro ocajika.
B sToM sakgiouaercs nepexojHblii XapaKTep rJayKOHHTOBBIX 3epeH
B METO/HYECKH-IIO3HABATEJLHOM CMBICJIE, YTO M 3ACTaBJSET OTHO-
CHTh CJIOJKEHHYIO HMH NOPOJY K NMepexXoAHOMY THIY.

Kanace IepexoJiHbIX aYTKI‘EHHO-Oﬁ.}TOMOl{HbIX nopoja  BRJKO4Yaer
B ce0fi: rJayKOHHTOBblE MEeCKH M necyaHHkH, 06/10MOYHO-Kap6oHAT-
Hple, 00J10MOYHO-KDEMHHCTHIE, 0OJoMouno-(ocdaTibie, COCTOALIHE
M3 TJIHHHCTBIX KaTyYHOB, H Hekortopble npyrue. Hassanue mnopopg
3TOr0 KJiacca OIpeJe/sieTcsi COCTaBOM KOMIOHEHTOB, KOTOpPBIl MO-
JKeT OBITh IPOCTBIM, HalpHUMep IV1aYKOHHTOBBIH MM docdaTublil me-
COK, HJIH CJIOXKHBIM, HanpHMmep KaJbllHeBo-(ocdaTHO-rJ1ayKOHUTO-
BB TMecuaHHuk. ,H,JIH OTpaxKeHHdA KOJHYCCTBEHHOrO CoJepxaHHd
KOMIIOHEHTOB MoOKeT ObITb HclIOJb30BaHa oOblYHasl cCHCTeMa HaH-
MeHOBaHHH, rie npeobiafaiolnil KOMIIOHEHT BBOJHTCS B OCHOBHOE
Ha3BaHue, a JOMOJHAOUINH ero B 3aBHCHMOCTH OT KOJiMYecTBa Ha-
3blBaeTcss CcHadaJjJga ¢ NpeAJjorom «c», 3aTeM CO CJIOBOM «CO/Aepika-
miuit», 3aTeM B KavecTBe AONOJHSIONIEr0 ONpefe/NeHHs B Ha3BaHWM,
CkaszaHHoe NPOHNTIOCTPHPYEM NPHMEPOM AJIS MeCYaHHKOB, COCTOA-
UIHX H3 TVIayKOHHTA H KBapiia.

Fnaykonur, %  Ksapu, % Hassanne nopopsl

1—5 99—95  Kpapuepnlii necyaHuK ¢ IVIAyKOHHTOM

5—25 95—75 I'nayxkonurcofepxaimuii KBapUeBHIH Iec-
HaHHK

25—50 75—50  I'nmayKOHHTO-KBApLeBbIil MecyaHHK

50—75 50—25  Kpapueso-ryiayKOHHTOBBLH NecuaHHK

75—95 25—5 Kpapucosepaini rayKOHHTOBbIN  mec-
YAHHK

95—99 5—1 n1aykoHHTOBEIT necyaHHK C KBapleMm

IleckH M necyaHHKH, CJ0MeHHBIe cOOCTBEHHO 00JOMOYHBIM MaTe-
pHaJoM KakK NPOAYKTaMH paspyuleHusi GoJee APeBHHX NOPOA H CO-
AeprKalne NpHMech B LIEMeHTe, He OTHOCATCA K THIY IepeXOAHBIX.
JIByXKOMIIOHEHTHBIE MOPOAHI, COepaKallie KpOMe rnecyaHoro Kakoi-
nH00 HHOH MaTepHan (aJeBpHTOBLIH, MEJHTOBHIH, KapOOHATHHIT H
npyroit), He HaseBalOTCH NepexoAHBIMH. KoMnoHeHTH, omnpejensio-
il[He MepexoAbl OT IecYaHBIX COOTBETCTBEHHO K aJeBPHTOBLIM, MeJiH-
TOBBIM, KapGoHATHHIM M APYTHM MOPOAaM, Ha3LIBAIOT NPHMECAMH.
CocTaB npHMecH TPHHATO 0003HAYaTh NMPHAAraTeJbHBIM C OKOHYa-
HHeM <«HCTHI», ecJiH cofiepXkKanue ee coctaBaser 5—25 %, u ¢ OKoH-
yaHueM «blii» npu cogepxanuu 25—50 Y, (H3BeCTKOBHCTHIH H H3-
BeCTKOBBIH necuyaHuk). [loCKOMBKY [/ HEKOTOPHIX KOMIIOHEHTOB
fMpHIATATENbHBIE C COOTBETCTBYIOUIMMH OKOHYAHHMSIMU HENPHBBIYHO
3By4aT IO-PYCCKM, [JIsi HHX IPHHSTHL CJAOBA «MaJjlo», «CHJIBHO»
cooTBeTcTBeHHO npu 5—25 9% u 25—50 % npumecefi (MajorJaHHH-
CTHIH M CHJbHOTVIMHMCTHIT necok). Ecau npumech AByx- H Goiee
KOMIOHEHTHAad, HO B cymMme cocraeiasier MeHee 50 Y, ee MomxKHO
oro6paxarh B BHJe NpPHJIaraTelbHBX, ¢ YKa3aHHeM MPOIEHTOB, Ha-
npumep nssectkoBo (10 %)-raunuctuit (20 %) mecok.

[Topoast ¢ TpemMa u Gosiee KOMIOHEHTAMH, B KOTOPEIX HH OJHH
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H3 KOMNOHeHTOB He aocTHraer 50 %, HasbiBalOTCs CMellaHHBIMH.
Enunoiit HOMeHKJaTypH TakKHX nopoj Her. Hepeako npuMeHsio-
Lecs Has3BaHWsi NATTYM, Ball, XJAHIOJHT, MHKTHT, MycOopHas Io-
poAa M Jpyrue sBASIOTCA TePMHHAMH CBOGOAHOrO MOJb30BAHHS, MO-
CKOJIBKY 3a HHMH He 3aKpenJieHbl Onpeje/eHHble UHCAOBHIE 3HaUe-
HHS CONEPIKAHHA KOMMOHEHTOB. I/ PHIXJBIX, IPEHMYLIeCTREHHO CO-
BPEME@HHBIX H UeTBePTHUHLIX, OTJOMEHHA M TJaBHBIM 06pazom
B TPDYHTOBeJleHHH H APYTHX NPHKJAAHLIX HayKax NPHMEHSETCS CH-
cTeMa TepMHHOB IVIHHA — CYIJIHHOK — CYyIech — IeCOK, KOTOphie Cco-
JepKaT YTOUHSIOLIHEe NpHJarareJbHhEe B 3aBHCHMOCTH OT COOTHO-
IIeHHH TNeJHTOBLIX, aJIeBPHTOBLIX, NMeCYaHBIX H TIPyGOOOGIOMOUYHBIX
KomnoHenToB. Exunas kjaaccHpHKauUHs TaKHX TOPOJ OTCYTCTBYET,
CYLIeCTBYIOLIHe cefiuac peKOMeHJAlHH MO0 HX CHCTeMaTHKe cojep-
xarca B paborax [15, 37]. IleraipHas, ONHAKO, TO-BHAMMOMY,
H3JHIIHe TPOMO3JKas KJacCH(HKaLHOHHAsI cXeMa TVIHHHCTO-Tlecda-
HO-KapOOHATHBIX, TVIHHHCTO-IIECYaHO-aJEeBPHTOBBIX H TVIHHHCTO-Kap-
OonaTHeX nopoa npeanoxena H. H. Bepauaunsim [3]. Cameim npo-
CTHIM €cNOcO60M HAHMEHOBAHHA TAKHX MOPOJ SIBJASETCH NepeuucJe-
HHe KOMIIOHEHTOB B NOpALKE BO3pacTaHHA C yKasailHeM IpPOLEHTOB,
sHanpuMep raunucro (10 %)-aneBputo (20 % )-kapGounatao (30 %)-
necuanas (40 %) nopona.

4. Kaacc nepexonHbiX BYJKAHOTeHHO-00JIOMOYHBIX NeCYaHHKOB.
ByakaHoreHHo-06/10MOYHEIe MOPOABLI 00Pa3yloT HeNpPepHIBHEI Mepe-
XOAHBIH psaj 0T 06JOMOUYHBIX NMOPOJ K BYJKaHHYECKHM, CJIOKEHHBIM
NpOAYKTAMH Ha3eMHBIX M MOJABOAHBIX H3BepxeHHi. [Harsoctuka
BYJIKQHOTEHHOIl cocTaBJsioLlell H OTIeleHHe ee OT coGCTBeHHO 006-
JIOMOUHBLIX 06pa3oBaHHil — NMPOAYKTOB paspylieHus 6oaee APeBHHX
MOPOJ — COCTABJAET H3BeCTHhHIE TPYAHOCTH H B GOJNBLIIHHCTBE CJIy-
YaeB NMPOH3BOAMTCH HE TOJBKO NETPOrpadHuecKHM HCCaeL0BaHHEM,
HO M KOMIIEKCHBIM TeoJoro-(aunajbHo-neTporpadHIeckuM H3yue-
uneM. [locko/bKy OcHOBHBIE 3aTpPYJAHEHHS 3aKJIIOUAIOTCH B Onpeje-
JEHHH BpeMeHH 06pa3oBaHus BYJKAaHOT€HHOrO MaTepHaja, eroCHi-
XPOHHOCTH HJIH aCHHXPOHHOCTH OCaJKOHAKOMJIEHHIO, Hedeco06pa3Ho
ACMOJB30BATL NOHATHE BYJKAHOWAHBIH MaTepHaJt, OXBaTHBAIOIICE
mo6ele ByJKaHHYecKHe TMPOoAYKTH [10] HesaBHCHMO OT BpeMeHH HX
o6pa3opannus M ofbema. ByJkaHOHAHBI MaTepHas (ero mpuCyTCT-
BHE H KOJHYECTBO) VCTaHaB/HBaeTcs HauboJee mpocTo B mpolecce
u3y4yeHns nerporpaduyecknx windos. [To mepe nerporpaduueckoro
H TeOJIOTHYECKOr0 H3Y4YeHHS NMOPOJ H TOJIL MOXKeT paciiHdpOBH-
BaThCA €ro NMpHpojia. Boamoikubie cocTaBHbe KOMIOHEHTH BYJKa-
HOHAHOrO MaTepHaJ/a MOTYT ObITh MMOKA3aHLlI Ha cXeMe:

Bynkarozentsid luanoxnacmobsrd
Bynxanoudneid Mlennobsii
mMamepuan Keewomypobed
Teppuzennsii Tegpoudusii

CMBICJIOBOE 3HAueHHe TNpHBEJeHHBIX TepMHHOB ciexyoulee [10,
16]:
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— THAJIOKJIaCTOBBIL  MaTepHal — NPOAYKTH  pacTpecKHBaHH,
B3pbIBAHHA JaBOBBIX BBIOPOCOB IIpH B3aHMOLEHCTBHH HX € BOMLOIi;

— INeMJIOBHH — 06/IOMOYHBIE TPOAYKTH BYJKAHHYECKHX H3Bep-
ACHHH, CHHXPOHHBIX C 0CaAKOHAKOIJIEHHEM;

— KCeHOTY(OBBIil — Pe3yJ/IbTaT BYJKaHHYECKHX BHIGPOCOB MOPOL
dyHlaMeHTa, OCYUIECTBJSBUIHXCA OJHOBPEMEHHO C HaKOMJeHHeM
ocajika;

— TedpPOHAHBI — NPOAYKTHl MepeMLiBa ByJKaHHYeCKHX 00pa3o-
BaHHUIi: PHIXJBIX 00J0MOYHBIX (Tedph), 06JOMOYHBIX JHTHPHUHPO-
BaHHBIX (Ty}OB) H H3JHBLIHXCA JaBOBHIX NMOTOKOB,— chopMHpOBas-
IIHXCA HECKOJIbKO paHee, HO B TeO0JIOTHYECKOM CMEICJE TTOYTH Ofi-
HOBPEMEHHO ¢ HAKOIJIeHHeM OcajiKa;

— BYJIKAHOTeHHBIH MaTepHas (06J0MOYHBLIH) — COGHPATENbHBI
TepMHH AJs 0003HaueHHs! BCeX BYJKaHHYECKHX MPOAYKTOB (rHaso-
KJIaCTOBBIX, NeMJ0BHX, KCeHOTY(HOBHX H Tedponalbix);

— TeppHreHHBIH MaTepHaJ — NPOAYKTH pa3MbiBa OoJiee IpeB-
HHX 3()(y3HBHBIX TMOPOJ; clAaraeT MeTPOKJACTHYECKHE TPAYBAKKH H
He HMeeT MNpPSIMOTO OTHOIUEHHA K BYJKaHOTeHHO-0BGJOMOYHEIM [10-
poxam.

JlanbHeiimee pasjeseHHe BYJKaHOTe@HHO-OGJOMOYHBIX MOPOJK
IIPOH3BOAMTCS MO KOJHUECTBEHHOMY COOTHOIIEHHIO BYJKAHOTEHHBIX
H 0caJOYHBIX NpOAYKTOB B HHTepBaxax 100—90, 90—50, 50—10,
10—0 %, najee — o cocTaBy BYJKaHOTEHHOH KJIACTHKH, €€ COOT-
BETCTBHIO OCHOBHBIM THNaMm 3(Q@y3HBHBIX H3JHBLIHXCH MOPOX (JH-
napHraM, TpaxHram, jalHTaM, aHAe3uTaM, 6a3aibTaM HJH NHKPH-
TOBHIM GasanbTaM). B HeKOTOpHIX cjayyasx MOTYT OBITh BhlAeJeHbL
Pa3HOCTH BYJKaHOTeHHO-OCAJOYHHIX MOPOJ MO crnenHPHIECKOMY Ha-
fopy TJIYTOHHYECKOH KJIACTHKH — THIIY TNOJIEBLIX INNATOB, TEMHO-
IIBETHHIX MHHEpPaJ/IOB, BYJIKAHHYECKOrO CTeKaa H T. m. B HasBauuwu
NMOpOALl MOJy4aeT OTpayKeHHe Pa3MepHOCTb, NPHPOAA, KOJHYECTBO
BYJIKAHOTEHHO-K/JIAaCTHYECKOTO MaTepHaJja H COOTBETCTBHE ero Tem
HJIH HHBIM THIAM H3JIHBIIMXCS mopoj. Hampumep, B HasBaHHH mcam-
MHTOBbIIl aHLe3HTOBBII TYQOHT oTpaxKeHO, YTO MOPOAA CJOXKeHa
yactunamu 0,05—2 MM nNpH colep:KaHHH NenJoBelx yacTHI or 50
10 90 % ¥ COOTBETCTBHH MX aH[E3HTaM HJH aHAE3HUTOBHM TOpQH-
putam. Ocajoynasi cocTaBafIOllas, ec/H ee KOJHYEeCTBO He TpeBbi-
maer 50 %, He MpHHHMAaeTCs B KauecTBe K/JAACCHPHKAUHOHHOTO MpH-
3HaKa M He BBOAMTCH B HasBauue. IIpH coaepaHHH OcalouHOM
coctapasiolieii Gosee 50 % oHa CTAHOBHTCH ONpe/leNsIOUIUM Kac-
CH(HKALHOHHBIM [PH3HAKOM, 3@ BYJKAaHOTeHHas — BTOPOCTENEHHbIM,
COCT4B ee He CJYXHKHT LeNaM KJacCH(HKAlHH H He OTpaaercs
B Ha3paHuH. TakkKe He ABJISIIOTCA KJacCHOHKAIHOHHBIMH CTPYKTVD-
Hble W TeKCTYpHEE 0COOEHHOCTH; OHH MOJYUYaloT oToOpaKeHHe B pas-
BEPHYTHIX OTMHCAHHAX MOPOJ.



VI

FJIABA

XUMHUYECKMH COCTAB NMECYAHUKOB
M METOJIbl PACTO3HABAHHS MX MUHEPAJIbHBIX
BUIOB

NXHMHYECKHH cocTaB TecyaHOll IOPOJbl CKJaJblBAeTCs H3 XHMH-
4eCKOro cocTaBa 0OJOMOYHBIX KOMIOHEHTOB H CBS3YIONLEro HX lie-
menTa. [lockosbKy, B CHJy onpefe/eHHsi llecyaHOH NOPoAbl, 006.10-
MOYHasi yacTb B Hel npeobJajaer, BaJOBOH XHMHYECKHH COCTaB
B IIePBYK oudepeldb OTpaxaeT XHMHYeCKHH cocTaB 00JIOMKOB, YTO
CO3/1aeT MPeANOCHJIKH AJS CHCTeMATHKH [1eCYaHHKOB H HCTOPHKO-
TeHeTHYECKHX MOCTPOEHHH IO pe3yJbTaTaM HX XHMHUYECKHX aHaJiH-
30B. CpeaHHil XMMHUECKHII COCTaB IeCUaHHKOB YCTaHABJIHBAETCS
BecbMa npuOJM3HTeNbHO. B aHTepaType B KauecTBe CpeJHero
obbluHo urypHpylor ycrapesuine cBefenus ®. Knapka, noayuen-
nole B 1924 r. no pesysabraraM anaauszos 235 o6pasuos [60; Kpar-
Kuil cnpaBouHHK no reoxumus, 1970 r. u ap.}. [lo-Bugumomy, Gosee
TOYHBIM SIBJSETCA CPEAHHH COCTaB MeCYaHHKOB, pPacCUHTAHHBIN
@, ITerTHAXKOHOM ¢ coaBTOpaMu [24] kKak cymma 26 yacteil cpeaHei
rpayBakkH, 25 vacTell cpefHero JHTOHIHOTO TecdyaHHKa, 15 yacreit
cpeJHero apkosa H 34 yacTeil cpeJHero KBapLeBOrO MecyaHHKa,
XOTsI H 9TH pacyeThl MPHOJH3HTE/BHBI: CMOPHLIM OCTAeTCH BONPOC
0 KOJJHUECTBEHHOM COOTHOLUEHHH YKa3aHHBIX MHHEpa/JbHBIX BHJOB.

Jauuble no «cpeaneMmy» mnecuaHHky (taba. 12), ecam cpasHH-
BATb HX CO CPeJHHM COCTABOM MarMaTHYeCKHX TOPOJ, 3a CUeT Ko-
TOPBIX B KOHEYHOM cuere 00pa3yloTcsi mecyaHble OTJIOKEHHS, TeM
He MeHee OTpaxaloT CYUIHOCTb XHMHUECKO nepecTpoiikH BelllecTBa
B Xoje ocajouHoro npouecca. OcajlKkoHaKONJeHHe B 30HAX pasBH-
THSI [ecYaHblX OCAaJKOB COMPOBOXKAAETCHA COKpallleHHeM KOJH4YecTBa
BCeX XHMHYECKHX 3/leMeHTOB, KpoMme docdopa, MapraHiua H Kpem-
Hesema. BbluHcassi OTHOLIEHHe COJEpPKAHHA XHMHYECKHX 3JeMeH-
TOB B TMeCYaHbIX W MarMaTHYeCKHX MOpPOAaX, MOMKHO BHAETb, YTO
B HauMeHblleil cTeneHH B IecuaHbIX ocagkax crnocobeH KOHILEeHTpPH-
pOBATLCS MAaTHHH, MO-BHAMMOMY, 3a cueT nepexoza O6oJabliei ero
yaCTH B JOJOMHT H OKeaHHuyeckuii pacrtBop. [lanee, B mopsike
yMeHbILIEHHs1 CMOCOGHOCTH YXO4a H3 MecuaHHKOB, CJAeNYIOT HaTpHil,
KOHIEHTPHPYIOUIHICA Mpexae BCEro B MOPCKOH BOJe, aJlOMHIHIA,
VXOASUINI B TeJHTOBBle OCAAKH, KaJHil, YXOISIIHH B IMeJHTOBbLE
OCajlkH H MOPCKYIO BOMY, JKeJe30, KOHIeHTPHpylollleecs B TBEpAbIX
tdeppocHIuKaTax M okucaax. TpydHee Bcero NMOKHAAKT MecHaHbe
MOPOABl Ka/JbIHI M THTAaH, pacnoJaraloumnecs MpPeHMYILeCTBEHHO
B Hx uemente. Konuuectso docdopa B mecuaHblx nopojgax OCTaeTCH
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TAGJHUIA 12

XumHuecKHit cocras «CpeHEro» necYaHWKa, THNHYHbIE NPERE/ibl
Kosie6aHHH COCTABA MeCUaHbIX MOPOA H HX CPaBHeHHe
C MarMaTH4YeCKHMH TOpPOAdAMH

XuMnuecKkH#t cocras, pec. %
KoumnoHeHTH
1 g 3 4

Si0O, 63,65 77,6 99,46 62,20
TiO, 0,54 0,4 — 2,25
Al;0y 14,47 7,1 0,20 13,12
FeyO4 2,18 1.7 0,05 8,35
FeO 3,19 1,5 He yer. 6,25
MnO 0,07 0,1 » 0,24
MgO 3,70 1,2 0,01 3,39
Ca0 4,28 3,1 0,05 1,56
Na,0 3,51 1,2 — 2,62

HKe)(i 2,84 :,g i - 2,82

A e ycr.

Ho- } 1,47 04 ) } 0,52
P.O; 0,10 0,1 » 0,26
CO, He yer. 2,5 » 0,56
SOy He yer. He yer. — He yer.

18 S AL o - — 0,18 —-

Cymma 100,00 100,00 99,95 104,14

Mpumevanusa 1. CpexEnil XHMHuUeCKMA COCTAB MarMaTHYeCKHX TFOPHBIX mOpoxn

[Conoeser C. I.. 1970 r.]. 2. CpepHnfi paccuHTAHHH COCTAR NecyaHMKa [24]). 3. Ksapuesmii
necuauk YacopbAPCKOTO MECTOPOXKAEHHS, eAHHHUHHA awanns [45]. 4. Ocnosuas rpaysaxka
cuaypa Anaiickoro xpeGra, efHHHUHBI aHanwus.

0e3 H3MeHEHHS OTHOCHTEJbHO MarMaTHUeCKHX MOPOA, KOJHYECTBO
MapraHila B NecuaHHKaX Bo3pacTaer 3a cyer uemeHra, H Ha 10,6 %
YBeJHUHBAETCs Macca KpemHe3eMa, B OCHOBHOM BCJIE/JICTBHE KOHIIEH-
TpauuH B neckax objiomouHoro ksapua. Kak caeayer u3 cpabHe-
HHA KpaWHHX npeJcTaBHTelell HaHMeHee Au(pdepeHIHPOBaHHOTrO
BH/Ja — OCHOBHBIX TrpayBakk H HaubGoaee nubdepeHUHPOBAHHBIX
KBapleBhX (cM. Taba. 12), oTMeuyeHHBIH Npollecc HaYHHAETCS yiKe
Ha MNepBLIX CTaAHsX HAKONJeHHs IecYaHbBIX OT/OMEeHHH H 3aBep-
1aercst B HTore riyb0oKoi MeXaHHM4ecKoi H XHMuueckoi puddeperi-
UHALHK B 3pesiblX KBapleBbIX NecKax.

XHMHYECKHIl aHaJu3 HauboJiee TOYHO OTpaxKaer COCTaB 00J0-
MOUYHO{l yacTH B cJyuasix GeclieMeHTHBIX MeCcKOB, yTo Habjwogaetcs
YacTO Y COBPEMEHHBIX H PeAKO Yy HcKomaeMuix oriomxenuii. Ctporo
rOBOPA, BO H3fexalue MCKaXKeHHII XHMHYECKOMY aHaJH3y AOJKHDI
NOABEPraThCs MecuaHsle OTJOMKEHHS ONpejeseHHOro rpaHyJIoMeTpH-
YecKOro KJjacca, COOTBETCTBYIOILETO TOMY KJaccy, 110 KOTOPOMY YC-
TaHaBJUBAlOTCA nNeTporpaduueckne THOB NPH HCCACLOBAHHH MO/
MHKPOCKOMOM, T. €. ¢ pasMepoM npeo6ianaiouinx 3epen ot 0,20
10 0,35 mM. XHMHYeCcKHe aHaJIu3bl, BEIMOJHEHHBIE MO GecueMeHTHbIM
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MopojiaM YKasaHHOTO TpaHyJOMeTPHYeCKOro Auanasona, HanboJce
ueHHsl, ITocko/bKy AaHHBIX HMEHHO TO 3THM [OpOAAaM B JiHTepa-
Type HEMHOro, Ha MPAaKTHKe TNPHXOAHTCA HCINOJB30BATh aHa/lH3bl
necyaHHKOB Pa3JIHYHOrO TIPaHYJOMETPHUCCKOTO cOocTaBa H COJMep-
KalllHe LeMeHT, TOHHMAas, 4TO IPH 3TOM BO3HHKAIOT JHCNEPCHH XH-
MHYECKHX TapaMeTpoB, OTPa)aillHe CTPYKTYPHEIE Pa3jiHuMs [ec-
KOB, KOTOpPble BO BCeX JPYrHX OTHOLICHHSX KdK TeOJIOTHYECKHe 006-
pas3oBaHHsl MOTYT ObITb COBEPLIEHHO OJAHHAKOBLIMH.

Caenys or GeclleMeHTHBIX NECKOB TPaHYJOMETPHYECKOro KJjacca
0,20—0,35 MM K mecuaHbIM MOPOJAM HHOTO COCTAaBa, MOMKHO mpocJe-
IUTh M3MEHEHHS, KOTOpble GYIYT BHOCHTBHCSI B Hallible XHMHUECKHX
aHaJIH30B.

Bo-nepBHX, ¢ yMeHbllieHHEM pasMepoB 3epeH y GOJLLUIHHCTBA
neckoB Oyaer HabaiofaTbesi cHayana yseanuyeHHe SiO; B cBA3H
¢ BO3pacTaHueM 06JOMOYHOTO KBapua, a 3aTeM yMeHblleHHe SiO,
u Bospacraiue AlO; u KoO H3-3a yBenmueHusi rauHHCTON CcOCTaB-
asomell. B HeKOTOPHIX pasHOCTAX MecyaHbIX MOPOA BO3MOMKHO BO3-
pacrtaHue LleJouell W TJIHHO3eMa, BBI3BAHHOE YBeJHUEHHeM KoJHye-
CTBa I10J1eBbIX HINTATOB B MEJMKHX Ct)paKlIHHX.

Bo-BTOpPLIX, ¢ pasBHTHEM lieMeHTa B 3aBHCHMOCTH OT €r0 COCTaBa
npoucxonut yseanuenne Al;O; u KoO st ruapocaioucroro, Al,O;
u MgO nas monTMopH/NOHHTOBOro, AlsOs als KaoJIHHHTOBOTO Iie-
menta, Bozpacrainie CaO (MgO, Fes0s) u CO; pnst kapGoHaTHOTrO,
CaO u SO; masi cyandathoro, P.Os mas ¢ocharnoro, SiOs nas
c/yyaeB KPEMHHCTOTO LeMeHTa.

B-Tperbux, npH NOCTCeIMMEHTAUHOHHLIX H3MEHEHHAX B 30HAX
kapboHaTH3alnuH, AeKapOOHATH3AUHH H OKBApILEBAHHS MPOHCXOAAT
H3MEeHEeHHSI B KOJIHYeCTBE ILIeJOYHBIX 3€MeJb, CBA3aHHBIX C Kap60~
HaTaMH H cyJabdaTaMH, 3aTeM H3MeHfeTCs COOTHOLUIeHHe LleJodel
CHJIHKATOB, H HaKOHell, CYIeCTBEHHO MeHAeTCs coJepKaHHe KpeM-
HeszeMa. l3aMeHewus XHMHYECKOTO COCTABa NPHOCTAHABJIHMBAIOTCH
B 30He rJayGoOKOro KkarareHesa H, NO-BHAHMOMY, I[IpeKpalialoTcs
B 30He MeTarenesa B CBSI3H C PE3KHM COKpallleHHEM MOPHCTOCTH.
[Tocsie noTepr MOpPoOAaMHu coJiedt, cyJbhaToB H 3HAYHTEbHOI YaCTH
Kap6oHATOB OT 30HH MeTareHesa 40 aM(UOOJHTOBOH 30HBEI MeTa-
MOp(H3Ma, KaK 3TO YCTaHOBJIEHO MHOTOYHCJEHHBLIMH HAGII0AeH U MH
Han MeraMopdHUECKHMH IOPOJaMH, NpoLecchl npeobpa3oBaHHs Ho-
CAT H30XHMHYECKHH XapaxkTep OTHOCHTEJBLHO CN0dA HJAH NavKH, rae
OHH TPOTEKAIOT, YTO CO3/laeT OCHOBY AJIS PEKOHCTPYKIHH TepBHY-
HOTO cocTaBa MOPOJA, B TOM YHCJe MecyaHHX, M0 HX MeTamopduue-
CKHM aHaJorawm.

M3 ckazanHoro o4eBMJHO, 4TO, MOCKOJBKY XHMHUYECKHIT COCTAB MeCYaHHKOB
CKJIaJABIBACTCA H3 HECKOJBKHX BCIICCTBEHHBIX KOMMOHEHTOB, a2 MHHEepPaJbHO-TMEeTpo-
rpadHYecKHH BHJ MecuaHoil MOPOALI YCTAHABJAHBAETCs HAa OCHOBE cocTasa 1 CoO-
OTHOIIEHH] TOJBKO KOMMOHEHTOB OG/JIOMOUHBIX, HHKOTJa He Yyjiaercds Cco3Aarh
TAaKHe KJacCH(MHKAIHOHHLIC CXeMbl XHMHYECKOro COCTaBa, KOTOphle OuliH OBl TOXK-
JecTBEHHL KJIacCHOHKANHOHHBIM CXeMaM, MOCTPOEHHBIM MO cocTaBy 06JI0MKOB.
OHH MOryT JAHWL Kak-To npuOJaHMxKaTbed OAHa K Apyrofi. B ceasn ¢ TeM uto
FJaBHBIM [IPH3HAKOM TlecuaHblX MOpOA sBasercs HX 06JOMOYHAsR, NCAMMHTOBAA
CTPYKTYpa, KnaccHdHKanun 1no cocTaBy OO/JOMKOB SRBJSIOTCS [VIABHBIMH KJIACCH-
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d)l-lKHi.lHUHHl:nlll cxemami, 4 OCHOBaHible Ha APYTHX IIPH3HAKAX -— BTOPOCTEMEH-

HBIMH, JONOJHAIOWHME # npubamkalouumucs K vuM. [lostomy n kaaccnduxamin
Mo XHMHYECKOMY cOcTaBy, Ha KakHx Obl napamerpax OHa HH CTPOHJach, HeE MO-
KET SIBJATHCH CaMOCTOATENLHON TAKCOHOMHMCCKON M HOMEHKJIATYPHOH CcHCTEMOI,

a JHlb BCHOMOI‘&T@J}H]OI‘FE, HCPCBUILHLU.EI”{ Ha fA3BIK XHMHYECKHX 2JIEMEHTOB TE¢ Ka-
TEropuH, KOTOPbLIE YCTAHOBJIEHB Ha OCHOBe COOTHOLIEHH I MEXK/Y peanbHO Habao-
HAaeMbIMH H YYHThIBAeMBIMH 06J0MOUHBIMH KOMIIOHEHTAMH.

Bl:lCKaBﬂli]-]aﬁ TOYKA 3pEHHA pasjie’asieTci He BCeMH, CYLWECTBYKOT Jpyrae,
B TOM uHecae Kpaﬁﬂee MHEHHe, 4YTO «CHCTEMATHKA nopoja no XHMH3MY, MO-BHIH-
MOMY, sBasercs HanboJee ynuBepcaabHolt B BceoOnemJomeii» [24, c. 9]. C atum
TPYAHO COrJIACHTbLCH, NOCKOJbKY B OCHOBE Ka K 10il 3[)('3.']0f! CHCTEMATHKH 3aJ0-
HEHBl npejcTaBAeHHA O reHe3Hce — HayHHas ¢ caMoro nepooro Ae/i€HHs TOPHBIX
NopoJ Ha MarMaTtHueCcKue H 0CajJOYHbLIE H 3aKdHuHBa# noapasae/icHHAMH Kaxaoro
THOA NOpOJ HA KJAACChl H BHALL Ho,moﬁ}me nojapasae/eHHsa BbIAEJNAIOTCH HA OC-
HOBE MHHEpPAJILHO-CTPYKTYPHLIX MPH3HAKOB, OTpPaMKalOmIHX HX TIeHe3nc, a XHMH-
YecKHil cocTaB SABJAETCH JHIIL KOCBEHHLIM OTOGPE}KQHHEM cocTana, HEe YYHTHIBAlO-
WAM CTPYKTYPHBIH (aktop H, KpoMme Toro, 006/1a410lHM KOHBEPIeHTHOCTBIO!
MOXHO noA06paTh OJAMHAKOBbLIE COCTABbLI AdA NOPOA, PA3/H4HBIX B MHHEpaJabHO-
CTPYKTYPHOM H T€HeTHUYECKOM OTHOLUGHHH. n03TOM}' XHMHUYECKHIl COCTaB H Kjac-
CH(HKAUHH M0 XHMHYECKOMY COCTaBY MOTYT BHIMTOJAHATL B HeTporpauu TOJLKO
BCIOMOTATENLHYIO POJib.

PaccmaTpuBas npejjoeHHble METOABl PEKOHCTPYKLHH [epBHY-
HOTO COCTaBa MeCcHaHbIX MOPO 110 Pe3yabTaTaM XHMHYECKHX aHaJi-
30B, MOKHO CPPYIIHPOBATb HX B TPH OCHOBHBIX HampaBJjeHHs:
1) MeToaB!, OCHOBaHHBIe Ha MepecyeTe BAJOBBIX XHMHUECKHX aHa-
JIU30B HA HODPMATHBHBIH COCTAB MHHEPAJOB HJIH TOPHBIX TOPOJ
C OlIEHKOH KOJHUYECTBEHHOrO COJIePXKAaHHs Tex HWJAH APYruXx; 2) Me-
TOALI CPABHEHHS IMIHPHYECKH [0Jy4aeMblX XHMHYECKHX /aHHBIX
¢ XHMHYECKHMH aHaMW3aMM H3BECTHBIX THIOB HJH KJA4CCOB 0Caj04-
HBIX, B JaHHOM CJydac NecuaHblX NOpod; 3) MeTOAbl, OCHOBaHHBIE
Ha TPYMMHPOBKE XHMHYECKHX 3/€MEHTOB B XHMHYeCKHe mapameTphl,
oTpa:Kalollie onpeje]eHHble reoJIOrHUeCKHe M[pollecchl HJH sBJe-
HHS, ¢ TeM YToOBl NPeACTaBUTh XHMHYECKHEe XapaKTePHCTHKH B JI0-
CTaTOYHO YAOOHOM HarJIfiAHOM BHAE H BMecTe ¢ TeM NepelTH oT
NAHHBIX XHMHYECKOrO aHaJiH3a K KAaTeropHsiM MHHEpPaJOTHYECKHM,
ueTporpaHIecKHM H reoJOTHYeCKHM,

1. IlepecueTnl XHMHYECKHX aHaJH30B Ha COCTABH MOPOA HJIH
munepasos npouspoauaucs O. M. Posenom, I’ M. JlpyroBniM H
0. A. Xanauyaunoii, P. M. Yerrepmkn, B. M. Puaunnosckum
Ap. [/Iutosiorust M ocapounas reoqorus... 1973 r.; Tlpobaemsl oca-
pouHoii reosoruu... 1975 r.]. CyTb MeTOAHKH B OOJBIIHHCTBE pe-
KOMeHaaliil 3aKJ0yaeTcss B TOM, HTO KaKHMH-TO JPYTHMH, HexH-
MHUYCCKMMH METOJaMH VCTAHABJIHBAETCS WM [peanoJaraercs
NPOHCXOK/IeHHe MOPOAL H €€ BO3MOMKHBIT MHHepaJbHBIH COCTaB, H
fpajiee NMocJeloBaTeNbHO «H3BJAEKAIOTCs» H3 BAJOBOTO XHMHYECKOTO
COCTABA Te€ MHHepPaJbHLIC KOMIOHCHTHI, KOTOpble B HEM MOrYT y4a-
CTBOBaTh. Pe3yJbraThl NMPeACTaBJSIOTCS B BHAE MepeuHs BO3MOXK-
HbIX MHHEPAJOB C WX NPOUEHTHBIMH CO/ePAKAHHAMH.

Hejpoctatkom GosibIIHHCTBA cAeJaHHBIX MPeLIOKeHHH 10 3TOH
rpymnie MeTOAHK mepecueTa fIBISieTCA TO, 4TO HX TPYAHO NMPOBEPHTE.
Jenaiorcst OHH NPEHMYLLECTBEHHO /15t MeTaMOP(MHYECKHX TOJIL A0~
KeMOpHsl, YTPaTHBLUIHX [epPBHUHble MHHepaJbHbIe, CTPYKTYpHbIE,
a B 6OJBUIMHCTBE H TEKCTYPHBble TMPH3HAKH, [03TOMY [OJyyaeMmble
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BBIBOJBI He MOTYT ObiTb (€30rOBOPOYHO INPHHATHI, YYHTHIBAsi BO3-
MOJKHYIO KOHBepreHiHio xumuueckux cpoiicts. Tak, O. M. Pozen
[1975 r.], paccuutas cocraB 3KJIOMHT4, NPHIIEJ K BBIBOLY, 4TO OC-
HOBOW JJIsi 3TOH MOPOABI SIBH/IACh ACCOLHALHA H3 MOHTMOPHJJIOHH-
TOBOH [VIHHBI, IIAMO3HTA, J0JOMHTA, KaJabLUHTa H CBOGOAHOTO KpeM-
HeseMa, OYeBHMJHO peJKas B NPHPOJAE AdKe CpelH 0cajoulbiX I10-
poA, a pacuernl C. B. Capaesa [1980 r.] no metony O. M. Posena
O0HAapyKHAH B J0KeMOpHH TamabiTay mnecuaHHKH, 10 MeTamop-
du3Ma gkoObl COCTOSBIIHE H3 KBaplia, aJbOHTAa, THAPOCIONL, XJO-
pHTA H KaJbIHTa — TaKze Ype3BbluaiiHO MaJloBeposITHOIl accouuna-
UHH U151 peadbHbiX necyanbix mopoa. A. M. Konrtes [1966 r.], one-
PHPYA ¢ PLIXJbLIMH [eCcYaHo-aJeBPHTOBLIMH NOPOAAMH, MOCTYyNan
GoJiee OCTOPOMKHO, KOMOMHHPYS TEepecyeThl ¢ BH3YaJbHBIMH HAb110-
AenuaMH noj Gunokyaspom. B. B. Kuayd [1984 r.], cpaBuuBas Me-
TaMOp(QHUECKHE H 0CaJ0YHLIE TOJILUIH, MEPECUHTLIBAT XHMHYCCKHE
AHAJN3Bl TJIMHHCTBIX M NecYalbIX NMOPOJ Ha HOPMAaTHBHBIC COCTABHI
MeTaMopHYecKHX MHHEPAJIOB H MPOBOAM/ CPABHEHHe KOJHYECTBEH-
HEIX COAepKaHHil nocJaedHHX.

B mesom Heo6X0AHMO OTMETHTB, 4TO BCE TNpeAJONKeHHBIE Me-
TOAbLI MepecuyeTOoB XHMHUECKHX aHAaJH30B HAa MHHepaJbHLI cOCTaB
HaXOAATCS B COCTOSHHH THIIOTE3 HJH 3KCHEpHMEHTaJbHBIX pa3spa-
60TOK H HyxJawoTcs B GogblieM 0OOCHOBaHHH Ha MaTepHaje pe-
aJbHBIX OCaJOYHBIX TOPOJ, NpexKJae YeM MOryT OBITb pPeKOMeHI0-
BaHbl JJISl IPAKTHYECKOTO HCIOJIb30BaHMS.

2. CpaBHeHHe XHMHYECKHX aHaJIH30B eJIHHHYHBIX HJH CpeaHHX
npob mecyaHBIX MOPOX, TIOJYYEHHBIX 3KCIEPHMEHTAaJNbHO, ¢ XHMHYe-
CKHMH COCTaBaMH H3BECTHLIX MHHePaJbHBIX BHAOB NPOBOAHJIH MHO-
THe HCcJe0BaTesH, Aelasd OOBIYHO KaueCTBEHHHIE OLEHKH CTeMeHH
ux cxoactBa uan pasauuus. M. B. [lasupenko [27] npoussen cra-
THCTHUECKOE CpPaBHeHHe eAHHHYHBIX H CpPEJHHX XHMHUECKHX ama-
JH30B MeTaMOP(HUECKHX MOPOA KOJbCKO-6eJOMOPCKOro KoMILleKca
C pa3JHUYHBIMH MHHEepaJbHbIMH H FeHeTHYECKHMH THIAMH OTJ/0kKe-
HWIl, NTPHHHMAEMLIMH B KauecTBe 3TajoHoB. [IpH 3TOM KOMNOHEHTH!
KaykA0H HcesqeayeMol TOJIIM CPpaBHHBAJHCh CO BCEMH 3TAJIOHAMH H
onpeieNsyIiCh Mephl CXOACTBA MeXAy HHMH ¢ BbiOpanHoii 95 % -Hoii
u 99 % -noii BeposatHocThio. [IpH HepasaHuuMocTH BBIGOPOK M 3Ta-
JIOHOB O BOCHMH KOMIIOHEHTAM XHMHYECKOTO aHnaJjii3a CXOJCTBO On-
pelesJoch Kak <«IMOJHOe», MO CeMH KOMIOHeHTaM — KaK «BecbMa
MOJIHOE», 110 LIECTH KOMIOHEHTaM — «CHJbHOe» H T. 4. Hepasauun-
MOCTb BLIGOPOK N0 TpeM — OJ(HOMY KOMIIOHEHTaM OlleHHBaJach Kak
HEeKOTOpasi TeHACHIHSI CXOJCTBA, AAIOIlAad BO3MOKHOCTL CYAHTh 00
VCJIOBHSAIX CeJIHMEHTAIlHH.

HecoMHeHHO, 4TO MeTOJ TPSMbIX CPaBHEHHH XHMHUECKHX aHa-
JIH30B HCCJEAYEMHIX MOPOJ ¢ THIOBBIMH XHMHUYECKHMH COCTaBaMH,
0COGEHHO ¢ KOJHYECTBEHHLIMH OLEHKAaMH, SIBJACTCH XOPOIIHM CIO-
co00M DPEKOHCTPYKIHH IMEepBHUHOrO COCTaBa MOPOJ NoO JAaHHBIM XH-
Muueckoro auanusa. lns paspaGoTku MeTola HeoOXOAHMO Bbipa-
dorath 6GoJiee CTPOTYIO CHCTEMY 3TAJIOHOB KaK pasijHuHbIX MHHE-
paJbHBIX, TAK M FeHeTHYeCKHX THIOB OCAJ0YHBIX 00pasoBaHHIi.
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3. HauGonee paspaGorannoii u ualle Bcero npuMensiolleiica Ha
NpakTHKe ABJSETCA TPYMNa MeTo]0B, OCHOBAHHAH HA BbIMHCJIEHHH
NeTPOXHMHUECKHX MapaMeTpoB H rpadHueckoM HX H300paKeHHH Ha
Auarpammax. B npegenax mnoc/ieflHHX B 3aBHCHMOCTH OT BhIGpaH-
HBIX NapameTpoB 060co0/SIOTCS Te HJIH HHble MOJfA, COOTBETCTBYIO-
LlHe Pa3JIHYHBIM MHHEepPaJbHbLIM HJAH TeHEeTHUeCKHM THIAM OCajlou-
HBIX, B TOM YHCJIe NecyaHbix, oOpasopanuil. Metoasl ¢ npuMeHeHHeM
NeTPOXHMHYECKHX JHAarpaMM MepBOHAYaJbHO paspabaThiBajiHCh JJI5
MarMarHyecKHX MOpOJ H, MO-BHAHMOMY, BlepBble GbljiH NepeHeceHbl
B ocajgounyio nerporpaguio A. CumonenoM [Simonen A., 1953 r.],
Hcnoab3oBaBimiuM napamerpsl [1. Hurrom ansa pasgenenus kak mar-
MaTHYECKHX, TAK H OCaJ0YHBIX — NMCAMMHTOBbIX, I€JHTOBBIX H Kap-
GoHaTHBIX — MOPOA. PaccMOTPHM MPHHIHNB, METOAHKY MOCTPOEHHH
H HCIOJb30BaHHE NETPOXHMHUYECKHX JAHarpaMm B TO# mocJ/enoBa-
TeJbHOCTH, B KOTOPOH OHH MOTYT OBITh MPHMEHEHH AJS YCTaHOBJe-
HHSI MHHepaJbHBLIX THIIOB IeCYaHBLIX MOPOA, €CJAH MepBOHAYAJNLHO
cBe/leHHs] 06 MX cOCTaBe H MPOHCXOMKAEHHH NMOJHOCTBIO OTCYTCT-
BYIOT.

Kax cnpasepsinBo ormevyaer A. A. Ilpenosckuit [26], mepBEIM
LIaroM B paclIH(ppoBKe HCXOAHOrO COCTABa MOPOAB! SBJISETCH OpH-
eHTHPOBOYHOE paclo3HaBaHHe ee NePBHYHON NPHPO/AbI, NPHHALIEK-
HOCTH K TOMY HJH HHOMY Kaaccy nopop. «[locie npoueaypu pac-
no3HaBanug npoba HJIH cepHs Npob MOTYT JAeTalbHO HCCJIeL0BATLCS
NeTPOXHMHUYECKH yiKe KaK [peJCTaBHTEeNH TOH HJH HHOH Y3KOH
TPYNNbl MOPOA € LeJbl0 NoJydeHHS HauboJ/iee MOJHOH HHGpOpMaLHH
H TepecueTa Ha BO3MOXKHBIH HCXOAHHIH MHHepanbHLIl cocras» [26,
c. 10]. Haunyuwnii peayapTaT npH pacno3HaBaHHH JaeT aHaJH3 He
eIHHNYHLIX 06pasioB W npol, a cepHil npol, NpeicTaB/sIOLIHX
KOHKDEeTHBIIT mapareies nopof.

Hasi npoueaypnl pacnosnasanus A. A. IIpepoBckuM npeaJo-
Xena Jauarpamma, npasasi, 6ojiee HH(OpPMAaTHBHAs 4acTb KOTOPOH
npusefeHa Ha pHc. 22. TIpu ee nocTpoeHHH M HAHEeCeHHH Ha Hee
TOYEK COCTaBa HCIOJB3YIOTCS TPH MapaMmeTpa, OJHHAKOBO MPHIOA-
Heix (no A. A. IlpemoBckoMy) H AJsl OcaJlo¥HBIX, H AJs1 MarMarH-
yeckux nopod. [lapaMerpsl pacCYHTHIBAIOTCS MO MOJIEKY/ISIPHEIM KO-
JHYECTBAM OKHCJIOB, a MOJIEKY/sipHble KOJHYeCTBa, Kak H3BeCTHO,
onpeneasiiorcs M3 otnomenuss M= (P/N)-10° rae M — moneky-
JSIPHOE KOJIHYecTBO, P — BecoBOil NPOLEHT, nojyyaemblii B pesyiib-
TaTe XHMHUYECKOTO aHaJausa, N — MoJexkyJspHblil Bec; LJs mepe-
cueTa yHnoGHO Hcrnodb3oBaTh Tabaunbl [3asapunkuit A. H., 1960 r.].

®usuueckuit cmbica napaMerpoB F, A m He OTpaKeHHOTO Ha
pucynke napamerpa K=K,;O0—Na,O noxpo6Ho ocBelleH aBTOPOM
merona [25, 26]. Mm pnaercs Takxke 00OCHOBaHHE MeTO/a, INpPHH-
IHNLl BBIAEAEHHS TOJIeH H HHTEpHmpeTalHH pPe3ysbTaToB NpH obpa-
6oTKe sMIHpHYecKHX AaHHbIX. C nomomplo Auarpammbel F—A—K
yAaeTcsl yCTaHaBJHBAThb NMPHPOAY OOJBUIHHCTBA THIOB OCAaJA0YHBIX
NOPOA H OTAEJSITH UX OT MarMaTHueckKux. HempeojgosHMble TPYIHO-
CTH BO3HHKAIOT MPH MOMBITKAX OTAENHTH MO XHMHUECKOMY COCTaBY
HOJIEBONINATOBLIE, MOJEBOLINATO-KBAaPLUEeBbe MecuanHKH, CJAI0HCThIE
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Puc. 22. lNpasas, wauGonee HH-

dopmaTHBHAA HACTb JHArPaMMbI

A. A Tlpenmosckoro [25] pas

PEKOHCTPYKUHH TNEPBHYHOTO CO-

cTaBa CHJIMKATHEIX BYJKaHOTreH-

HBIX, BYJKAHOTeHHO-0CAZOYHBIX
H TEPPHICHHBLIX TOPOL.

[Tons ocafoMHBIX M BYJKaHOFEHHO-
OCafouHLIX  NOpol: [ — 3epHHCTHIX
OCafloOYHBIX o CMemaHHbix; [/ — ne-
JHTOBBIX; [I] — CHAMIHTOBBIX.
TOYKH COCTaBOB HEKOTOPBIX MODOA
u MuHepanoB: KA — kaoamm; HJI —
AT (rHapocmiofa); MM — MOHT-
MOPHAJOHHT; BK — BepMHKYJHT;
I'C — ru66eur; OIT — auacnop,
Ilonsn H3BepKEHHWX MOPOA: A
yabrpaGasutos; 5 — Gasuros; B —
CHEHHTOB, UIEJOYHBIX CHEHHTOB; [
awoputoB; M — rpannaToB (Bce MH-
Tpy3HBHEle nopoab c ux 3ddyaus-
HEIMH aHaJoraMH).



(al+$m)- (c+alk) Puc. 23. [marpamma [(al4+im)—(c-
8

Ur V; +alk)]—Si A. Cumonena ¢ mnompas-
Al -
L [ fenumobsie kamu A. A. [lpenosckoro [25].
B0 : I [Mapamerput (no TI. Hurram), moa. koda.:
al — rannosem, fm — cymma okucaoR  Ke-
P Je3a, MardHga ®H MapraHma, ¢ — OKHCb KaJab-
4 uns, alk —cyMma oOKHcell HATpHE H Kanawus.
0 Neammumobeie Mons nopoa: [ — marmaTwueckux, [/ — cu-
L JTHKATHBIX MeTaocagoqunx, [/ — kapGouar-
HBIX.
20+
P ~.._ Hucnste
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necYaHHKH H TyQoBbe MOPOALI KHCJOTO COCTABA OT KHCJBIX H Cpel-
HHX MarMaTHYeCKHX MOPOA: TPAaHHTOB, NJArHOTPAHHTOB, AHOPHTOB
H HX 3(QQy3sHBHLIX aHAJOroB, NOCKOJbKY MOJS [OCAEAHHX [0J-
HOCTBIO NMEPEeKPHIBAIOT I0JIs1 COOTBETCTBYIOIIHX IeCYaHblX [OPOL.

Ha yrounenno#t auarpamme A. CumoHeHa (pHc. 23) Takke cy-
uiecTByer 00/1aCTh NEPEKPLITHA COCTABOB TEPPHIeHHBIX H MarMaTH-
geckHX nopof. Ilpeacrasasiercs, uto HabuaofaeMasi KOHBepreHIHs
XHMHUYECKOTO COCTABa KHCJBIX NMOPOJ, ABJSETCH OTparKeHHeM upes-
BLIYAHHO BaXKHOH TIeOJIOrHYECKOH 3aKOHOMEPHOCTH MABOSIKOH IpPH-
POABL: ¢ OJHOH CTOPOHBI, HACHILIlEHHBIE NMOJEBHIMH WINATAMH 06/10-
MOYHBIe TOPOABl ABIAITCSA MPOJAYKTAMH DPa3pylieHHs KHCJILIX HH-
TPYSHBHBIX MOPOJA, He MpeTepreBLIHMH riybokoro npeobpa3oBanus
B MPHIOBEPXHOCTHLIX YCJOBHAX, ¢ JPYroH — caMH MarMaTtHueckKue
MOPOJALL KHCJAOrO H CPelHero cocTaBa B OOJBUIMHCTBE, eC/lH He ToJl-
HOCTHIO, ABJSIOTCH NPOAYKTAMH INepenyaBJeHHs OCaJ0uHBLIX TOJIIL,
KaK Ha 3TO YKa3HBalOT CTOPOHHHMKH NMpeACTaBJeHHH O THMepreHHoil
npupone KoHTHHeHTaabHoi Kopbl [CuHuusin B. M., 1972 r.]. Tlo-
BHIHMOMY, €CJIH MOPOJbl MOTEPSAJIH NMepBHUHLIE CTPYKTYPHI B Pe3V.ib-
TaTe MeraMopdH3Ma, TepfeTCs BO3MOMKHOCThL OTAENHTL 3epHHCTHE
nopojsl ¢ Manoi emaduabHOH cocTaBasOLell OT MarMaTHYeCKHX
MOPOJ KHCJOTO H CPeJHEero cocraBa TOJbKO MO METPOreHHBIM OKHC-
Jaawm, He npuberas K APYTHM METOJAM TeOJIOTHYECKOTO HJIH JMTO.10-
rHYecKOro xapakrtepa (aHaausdy (OpMBl aKIecCOpPHBIX MHHepa.los,
PEeJMKTOBOH CJ0OHYATOCTH, CJOHCTOCTH M UHKJHYHOCTH [CaBeiben
A. A, 1977 r.]) unu &k reoxumudeckum mertonam. [locneanue, B ua-
CTHOCTH, MOTYT ObiTh 3 (HEeKTHBHHIMH MPH HCMNOJb30BAHHH MeTO-
ankn 0. K. Bypxkosa [1968, 1973, 1983 rr.] no BLISBIEHHIO accolHa-
UHHA H PAAOB NMOABHKHOCTH MAJBLIX 3JE€MEHTOB — METOAHKH ILHHPOKO
H3BECTHOH, yCreuHo NpHMEHsBLIeHCS MHOTHMH, B TOM UHCJe H aB-
TOPOM 3TOH KHHrH [52].

Has nopoa ¢ Buicokoit demaduabHON cocTaBasiOlled aHau3
MaJblX 3J€MEHTOB MOXKeT He JaTh MOJOXKHTEJNbHBIX pPe3y/bTaTos,
MOCKOJIbKY B OCHOBHBIX Tydax H rpayBakkax, H3-3a HX caaboil ak-
30reHHOli AH(depeHHAUHH, MOXeT YCTaHABJHBATLCS MarMaTHTO-
TeHHBIl THN accolHalHi, yHac/aeloBaHHBIE HMH OT MaTepHHCKHX
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Puc. 24. JInarpamma B. Mofina (c u3MeHeHHsIMH), NOKa3LiBaollas pa3jHuHe XH-

MHYCCKOPNO COCTaBAa MEKAY IpPayBakkaMH HJIH KapGOHATHRIMH TPAayBakKaMH H

OCHOBHBIME  H3BepzkeHHbIMH mopoaami [Moine B., de la Roche H., 1968 r.].
Al, Fe, Ti, Ca, Mg B aTOMHBIX KOJHYECTBax.

nopoxa. Ecau Bepute B. Moiiny (puc. 24), pocratoulo onpejpenuTsb
IeTPOreHHbIE 3/JeMEeHThl H BbYHCAHTL napamerpsl Al+Fe+Ti u
Ca+Mg, uroful pasfeNHTh pasHOro BHJA TIpPayBaKKOBHE Mecya-
HHKH H 3(Q¢y3HBHEIEe MOPOAE OCHOBHOTO H OJIH3KOrO K HHM CO-
cTaBa — CINHJHTHEI, 06a3aJbTOBHIE aHAE3HTH H 6Ga3anabThl. Maesa aToi
AHarpaMMbl HAXOAHT MOATBepPIKJeHHe B COCTaBe BYJIKaHOTeHHO-Tep-
pHreHHslx nopoj nauaeososi lOxmuero Tsub-lllaus, B KOTOpHIX IpH
nepexose oT nopoid 3hdYy3HBHEIX K TePpPHIreHHO-MHPOKJIACTHUECKHM
H /Jajee K rpayBaKKaM NPOHCXOAHT YMeHbLIEHHe MAarHus, KajbllUs
H JKejde3a, 4TO COOTBETCTBYET CMelleHHIO TOYeK Ha JAuHarpamme
(puc. 24) cBepxy BHH3 H CIpaBa HaJjeBo.

[Tocsie Toro Kak ycraHoB/eHa OcaJO4Hasi MPHPOLA HCC/IelyeMblX
00beKTOB, ONpe/iesieHHe THNA NMOPOJ MOXKHO NPOH3BOJAHTL MO JAHAr-
pamme A. H. Heenosa [1974 r.], KoTopas mocTpoeHa no TpeMm rpyi-
maM KoMmmnoHeHTOB: 1) mo wmanomoaBuKHBEIM AlyO3-TiOg, obora-
WAUNM  MeJIHTOBbE OCaAKH [0 Mepe CO3PeBaHWsl BellecTBa
B npouecce anddepenunauun; 2) no SiOy+ KO, cpoficTBeHHBIM
MPOAYKTaM Ppa3pyllicHHs KHCABIX NMOPOJA H HEKOTOPHIM (MecyaHbiM,
KPeMHHCTBIM) MNPOAYKTaM 3K3oreHHoH auddepenuuanun; 3) no
BCEM OCTaJbHBIM OKHCIaM, onpejesseMbiM CTaHAAPTHBHIM CHJAHKAT-
HBLIM aHAIH30M, 33 BBIYETOM JeTyUHX.

B uactH, kacamoulefics pasjieneHusi mecyaHblX NOPOJ HAa MHHe-
paabHble BHAb, auarpammy A. H. HeesnoBa nesnb3s nasBaTth yaau-
HOIT, nockoabKY B oaHom mapamerpe SiO;+K;O oGbennHenb npH-
3HaKN, CBOWCTBEHHBIC Pa3HBIM MHHEpPaJbHBIM BHIAM [ECKOB H
necuannkos — KkBapuesbiMm (SiOz) u apkosam (K.O). Tlocne ycra-
Hosseuns no anarpamvam A, H. Heenosa, B. Moiina, A. CumoneHa,
no obuieit auarpamme A. A. IpenoBckoro HaH KakHM-JHO0 HHBIM
MEeTOJIOM MPHHAMLJIEKHOCTH HCCJAeAYeMOH MOPOAbl HJIH TOPOL K THIY
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Puc. 25. Ouarpamma lg(Na:O/K;0) — Puc. 26. Iluarpamma F—A aas omnpe-
—lg(Si0;/Al:03) mas  onpeneneHHs  JeJeHHS MHHePaJbHOTO BHAA Mecya-

MHHEpaJbHOr0 BHJAA IECYAHHKOB. HHKOB [26].
B noae, nokpsiToM TOYKaMH, acnonara- IMapamerppt F ® A —Te Ke, 4YTO Ha
ercs GOALWHHCTBO aHaAH30B [24] (oKHCAM pHC.

B BecC.

necYaHBIX OTIOXKEHHH, MOXHO MNePexXo[HTh K OIpeleNeHHI0 HX
MHHepaJbHLIX BH/OB C IOMOIILIO JAHATPAMM, ClelHa/bHO IpeLHas-
HaueHHLIX AJs1 pasrpaHHueHHs] necuauelx ortjsoxenufi. Ha puc. 25
i 26 momeulensl Takue aunarpamMmmbl @, IMerrumxkona u ap. [24] u
A. A. Tlpenosckoro [26]; mocaenHsisi yTouHeHa MO CPaBHEHHIO ¢ 0O-
Jiee paHHell o0Wel AnarpaMMoH B 4YacTH, KacalolleHcsl mecuaHbIX
MOpoL.

Hwmes yxkasaHHBe JHarpaMmbl, Kasalochb Obl, npobJiemy ompeje-
JIeHHSl MHHepaJibHEIX BHIOB MeCYaHHIX NMOPOA MO HX XHMHYECKOMY
COCTaBy MOJKHO CYHTATh peweHHoil. CyllecTBYeT, OHAKO, OJHH
OueHb Ba’KHBEIH BOMPOC, HA KOTOPBIH HEOOXOAHMMO JlaBaTh OTBET MPH
WHTEepPIpeTalHl XHMUUECKOro cocraBa. Kak yxe oTMeyasoch, Kjiac-
CH(UKAIHH NecualuKoB N0 XHMHUYECKOMY COCTaBY He fIBJIAIOTCS ca-
MOCTOATEJbHBIMH, a JIHIIb BCIOMOTaTeJbHBIMH, TEPeBOASUIHMH Ha
SI3BIK XHMHKO-2aHA/JIHTHUECKHX [aHHBIX NOHSATHS, BhipaboTaHHble Ha
OCHOBE yUYeTa COCTaBa H COOTHOLIEHHH 06J10MOYHBIX KOMIOHEHTOB.
[Toatomy, uMes kiaccHOHKaLHOHHYIO cXeMy, MOCTPOEHHYO Ha oc-
HOBE XHMHUYECKOTO cOCTaBa, HeOOXOAHMO 3HATh, KAKOB e SKBHBA-
JIEHT, BHIBEJIEHHBIH M0 COOTHOLIEHHIO O0O0JOMOYHBIX KOMHOOHEHTOB.

Munepanbubie Tanel @. IMerTnmxona u ap., H3oOpaikennbie Ha
puc. 25, Kak onpejiesleHHble XHMHKO-BellleCTBeHHBIE €HHHIbI, XOTS
aBTOpPHl HAa 3TO CMeLHaJbHO He YKa3HBalOT, OYEBHAHO, COOTBETCT-
BYIOT TPHHATOH HMH KJacCHQHKAUHH MECYaHHKOB 110 cocTaBy 06-
JIOMOUHBIX KOMTOHeHTOB. COCTaB «MHHepaJibHBIX BHJIOB» Ha JMar-
pamme A. A. IlpemoBckoro (puc. 26) Boofwme He ompejnessercs,
[I0CKOJIbKY He YKa3blBaeTcsl COOTBETCTBYIOUIHH 3KBHBAJEHT B CH-
cTeMe eJHHHI, BHIJENSEMBIX N0 MHHEPaJbHO-06JOMOYHBIM KOMMNO-
HeHTaM. Peub o0 rpayBakkKax, apKo3aX H APYTHX MHHEpa/bHBIX BH-
Aax necko 6e3s cnelHaJbHBIX OrOBOPOK Morja 6bl MATH, eciu Obl
cylllecTBOBaJa Kakas-To OGIIeNpHHATAs KJaacCHHKALHS MecuyaHbix
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nopoa no cocraBy o6aoMkoB. ITockosbKy, KaK 0TMedaJoch B mpe-
AbILYLleH rJiaBe, OOLIENPHHATAA KJacCHPHKALHA TMEeCYaHHKOB [0
cocTaBy OOJIOMOYHBIX KOMIMOHEHTOB OTCYTCTBYeT, TNPH CO3/aHHH
K/AacCH(QUKALHOHHBIX CXeM M0 XHMHYECKOMY COCTaBy Heo6X0IAHMO
NPHOJH3UTBCA K KaKOH-JTHOO BHIOpAHHOH HCXOMHOH TeppHTeHHO-MH-
HepaJioruyeckoil kaaccudukauui. TakoH MOAXOL He TOJBKO VIOPS-
JIOYHBAET HOMEHKJAaTypy, HO H JaeT BO3MOXKHOCTbH HMETh CPaBHH-
Mble DPesyJbTaThl MO COCTABY NECYaHHKOB HE3aBHCHMO OT TOTO,
B Kakofl cHCTeMe OHH NPEeACTaBJEHH: B BHJAe OLEHOK OGJOMOYHBIX
KOMIOHEHTOB HJIH B BHJe Pe3y/bTATOB XHMHUCCKHX aHaJH30B.

B ra. V ana knaccnpHKaUHH MHHEPAJBHO-TETPOKIACTHUECKHX
necyaHblX IOPOJ peKOMeHZOBaHAa HECKOJbKO H3MeHeHHas jHar-
pamva B. . Iyrosa. YroGu 6bITh MOC/A€10BATENbHEIM H [OJY-
4aTh CPaBHHMBIE pe3yJabTaThl, HEOGXOAHMO HMETb XHMHUYECKYIO
KJaccHHKALHIO, MOCTPOEHHYIO 1O TOH JK€ CXeMeé B OTHOLIeHHH
yHc/la MHHEpaJbHBIX BHAOB H NPOBOAHMBIX MeXJy HHMH TDaHHIL
[TogoGuas xuMuueckasi kiaaccuduxauusi, GJH3Kash K TeppHIEHHO-
muHepajornueckoii cxeMe B. II. Ulyrosa, 6blia npeijoxKeHa an-
topoum [[lIBanos B. H., 1974 r.]; yaoBaeTBopuTeabHash CXOAHMOCTh
pesyJbTaTOB 10 ONpejeJeHHI0 MHHepa/JbHbIX BHAOB OOOHMH CIIO-
cofaMi — XHMHYECKHM aHaJH30M M KOJHYeCTBeHHLIM MOJCYeTOM
00M0MKOB — OblJIa TOJIydeHa TPH M3YUEHHH Maje030HCKHX mecua-
#ukoe Hxunoro Tsaus-lllans [62], a BmocaenCTBHH NOATBEpIKIeHA
I. A. Museucom [17] Ha maTepuajie MePMCKHX MeCUaHHKOB YpaJa
u B. ®. BabkuneiM npu uaydenuu nagneozosn Llentpanbnoro Tan-
HKUKHCTABA.

B ocuHoBYy ksaccH@HKaUHM TNeCYaHHKOB MO XHMHUECKOMY CO-
CTdBY TOJIOMEH TeTpasip, pasBepHYyTHl Ha IJIOCKOCTb, NpaBasd
4yaCTh KOTOPOTO NpejHa3HadeHa AJad H300paKeHHs cocTaBa Tec-
YaHBIX MOPOA, JieBasi — MVIHHHCTBIX NMecYaHHKOB W TIMHH (puc. 27).
B pepmmHax TPeyroJbHHKOB NOKAa3aHbBl XHMHYECKHE HHAHKATODHl
TEePPHTEHHEIX KOMMOHEHTOB, BEIPAjKeHHBIE B MOJIEKYJISIPHBIX KOJH-
yecTBax. B mentpanbHoii BepunHe moxasano 100 %-woe conepika-
nue xBapua napaMmerpoM SiO.=100 % wunu SiO,= 1665 MoJa. KoJ.
B npaBoii BepuIHHe NpPaBOTO TpeyroJbHuKa o6Gosnaueno 100 %
pPaBHHIX KOJIHuecTB anbfuTa M OPTOKJasa mapamerpoM Na,O'=
=Na,0+Ky;O=166. B J/eBoii BepmHHe TNPaBOr0 TPEYrOJbHHKA
H306pa¥keH cOCTaB BYJIKaHOKJaCTHYeCKHX rpayBakk, Ha 100 %
CJI02KEHHBIX PaBHEIMH KOJIHUecTBaAMH OO0JOMKOB 643ajbTOB H aH-
e3HTOB, BbipaxeHHbll mapamerpom FeO”=Fe;03+FeO+MgO=
=195. B seBoit BepiunHe JieBoro TpeyroabHuka ykaszano 100 % -noe
cofep:kaHue Haubosee AHGdepeHIHPOBAHHBIX KaOJHHHTOBLIX IVTHH
yepes HauGosiee BaXHYI0 HX xapakTepHcTHKY Al,O3'=Al,05+
+TiO;=2348. Kpome OCHOBHBIX AJI51 KaKJOH BepUIHHbLI YKa3hlBa-
I0TCS  3HAUCHHS  JOMOJIHHTEJBHBLIX [apaMeTpoB, Y4acTBYIOIIHX
B JAHIOH CHCTEMe, 4TO JaeT BO3MOYXKHOCTb TPOBECTH BHYTPH Tpe-
VrOJALHHKOB H30JHHHH 3HAUEHWI KaMJO0ro H3 4YeThIpex MapaMer-
poB, HeoOXOAHMBIE MJISi HAHECEHHd TOYEK, OTBEUalOUIHX KOHKper-
HHIM XUMHueckKuM auajguszaM. CocraB mio6oif mopoisl BhHIpasuTCs
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8€1

AL,0;=348

(Si0,=742,
Fe0"=024)

Puc. 27. Jluarpamma SiO;—Na,0'—
—FeQ”—Al,0’3 aas onpenejieHHs MH-
HepaJdbHOTC BHAA MecyaHHKOB H He-
KOTOPEIX TJHH (B MOJ. KOJ.).
[Moas: A — xBapueBBIX, OJHTOMHKTOBBIX M
ME30OMHKTOBBIX  MecyaHHKoB; 5 — apko3os;
B — kBapuesnx TrpayBakk; [ — noaesouna-
TOBBIX rpayBakk; J — rpayBakk; E — no-
JeBOIINMATOBBIX  MNECUAHHKOB, 4 — KaOJHHH-
TOBBIX W JPYTHX BLICOKOTJTHHO3EMHCTHIX

(Na,0'=0, Fe0"=0, AL,0;=0)

Nag0 = 166
(SiDy= 1119,
Fe0"=0)

(8i0,= 901, Na,0'= 070, Al,0;=180)

ragH; 6 — FHAPOCAIOAHCTLIX H MOHTMOPHJJIOHHTOBLIX TJAHH; &) — NeCYaHbIX  TVAHH] 83 — IJAHIHCTBIX
NecYaHHKOB; & — KBapl-KaOJHHHTOBLIX NOPOA.



O/IHO/l TOYKOH B Ka/OM H3 TPeYroJbHHKOB TeTpasjipa JIHIIb B TOM
cjyuae, ecJqH HCCJeJOBaHHAS MOPOJA MpeACTaBjseT CMechb HMEHHO
TEX KOMIOHEHTOB, KOTOPble NPHHATHL 32 OCHOBY MOCTPOEHHs AHAr-
pammbl. ITocKoabKy nogo0HOe yc/a0BHe BLIMOJHSAETCH KpaiiHe peiko,
TOYKH cOCTaBa, HaHocuMble mo mapam FeO”—Na,O’, Na,0’—SiO,
H SiO;—FeO” B npaBoil nofoBHHEe TeTpasipa, Tak Ke Kak H BJie-
BOil TIOJIOBHHe TeTpasjpa, He COBNALYT APYr ¢ ApyroM, a oGpa-
3YIOT BEPIIHHBL TPEYroJbHHKA, LEHTP THKECTH KOTOPOro mnpHOJIH-
AEHHO cJelyeT NPHHHMATL 34 NMOJOXKEeHHe HCKOMOI TOYKH Ha JHar-
pamme.

CyllecTBYeT HECKOJbKO HCTOYHHKOB HCKayKeHHs XHMHUYECKOTro
COCTaBa MeCYaHHKOB, CBA3aHHBIX ¢ OCOGEHHOCTAMH O0OJIOMKOB H
LeMeHnTa, 4acTb KOTOPBIX yCTPaHHMa H TpebyeT NONMOJHHTENbHBIX
pacueTos.

I. ITopoasl BesieacTBHe OOHJHSL IVIMHHCTOTO LleMEHTa MOTYT CO-
JepKath H30BITOYHOE KOJHYECTBO IVIHHO3eMa, OT NPaBHJIbHOH HH-
TeplpeTalHd KOTOPOrO 33aBHCHT NPaBHJBHOCTb ONIpEieNeHHst Tuna
MOPO/bl — SIBJISIETCS] JIH OHAa MecyaHoil, H ee MHHepaJbHbI BHI
cjelyeT onpelesaTh [0 NPaBoii 4YacTH pasBepHYTOro TeTpasipa,
WJIH  TVIHHHCTOH, COCTaB KOTOPOH onpejedsieTcst 110 JeBoil 4acTu
TeTpasipa.

Bonpoc stor paccmatpusascsa pauee [[Lsanos B. H., 1974 r],
MOSTOMY OTMETHM TOJIBKO, 4TO MEeCYaHHKH B TOAABJSIONIEM GOJb-
IIHHCTBE CJAyYaeB XapaKTepH3YIOTCSl  3HAaueHHeM  [apaMmerpa
Al,O3 < 180. B nopoaax ¢ cozepxannem AlyO3>180 u3buiTounE
TJIHHO3€M, Kak [pPaBHJO, CBsI3aH ¢ [JHHHCTBIMH MHHepajaMH H
CAYIKHT [MOKa3aTesleM KOJHYeCcTBa H CcocTaBa mocjeAHuX. ToJbko
NPH pasMbiBe OCHOBHBIX H CpPefHHX 3¢¢Y3HBOB MOTyT (OpPMHPO-
BaTbCs crelH(HYeCKHe OCHOBHBIE apKO3bl H TYy(dbl, CJOXKEHHbIe
[HOUTH LEeJHKOM 00JOMKAaMH [JIarHOKJAa30B, XapaKTepH3ylolluecs
BLICOKHM 3HaueHHeM napaMetrpa AlOs’, nockouabky, Hanpumep,
NJ14arHoKIa3el H3 aHJEe3HTOB M JAalHTOB XapakKTepH3VIOTCH 3Haye-
HueMm Al,0;=26,63 % =261, a OHTOBHHTH M3 aHOpTO3HTOB AlyO3=
=31,02 % =305 [ComoBres C. I1., 1970 r.]. Ilokasatesem CcBsi3u
rJMHo3eMa ¢ TJIArHoKJAa3aMH, a He ¢ IJIHHHCTON cocTaBJsioulei
sIBJISieTCSI OJTHOBpEeMEHHOe BEICOKOe cojep:kanHe OeckapboHaTHON
CaQ’-cocraBasmonieil, a o0TCIOJd — HH3KOE 3HayeHHe HHIeKca
Al;03/CaQ’. TlosToMy npH HaJHUHH H3OLITOMHOrO TJIHHO3EMa ero
NPHPOAY MOXKHO YCTaHOBHTb no oTHowenuio Al,Os/CaQ’. Bupa-
JeHHOe B BECOBLIX NpPOLEHTAX, 3TO OTHOLIeHHe HecKoJbKo 0GoJblie
JABYX JIIS TIOPOJ, CJOMKEHHBIX CPeAHHMH — OCHOBHBIMH TJIarHOKJa-
3aMu, U Bce OoJiee Bo3pacTaeT C YBeJHYeHHeM TJIHHHCTOH cocTas-
asomeii (no 10—11 B MOHTMOPHJIIOHHTOBOH rauHe H do 80—90
B Ka0JHHHTOBOM).

2. OKHcb KaJbUH$l HCKJIIOHAeTCsl M3 OCHOBHLIX KjacCHpHKalH-
OHIBIX TIPH3HAKOB BBHJY ee /ABoficTBeHHOH npHpoabl. [laxe ec/H
BBECTH JIErKO YYHMTHIBA€Mble TMONPABKH HAa OKHCb KaJbllHs, CBf-
3aFHVIO ¢ KapOoHaTaMH WJH cyJab(arami, HHTeprnpeTalHs OCTaB-
mweiics CaO’ HeonHo3zHauHa, TaK Kak oHa MoxeT OBbITh 3aK/JI04YeHa
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H B aHOPTHTOBOH cocTapJsAlOlled NJarnoKJIasoB, H B MHHepajax
themaduabHoit rpynne — nupokcenax, amdubonax, SMUAOTAX,

3. HEO,E.IEO3H3‘!H8. npHpoJla KpeMHe3deMa, KOJHYECCTBO KOTODOro,
KpoMe TOro, 4YTO 3aKJIOUEHO B CHAHKATHBIX MHHepajdax u o0JIoOMKax
NOpoA, OOLIMHO HHTEPNPETHPYETCS Kak MoKasarebh 00JOMOUYHOrO
kBapua. OpHako yseanuenue SiOp MmoxKer OBITH CBfI3aHO TaKkKe
C KPEMHHUCTO-KBAPUHTOBLIMH 06JOMKAMH H 4AyTHICHHBIM KBaplie-
BHIM LEMEHTOM, T. €. C [PH3HAKAMH, KOTOPble He BLIABJSIOTCH XH-
MHYECKHM aHa/JH30M.

Takum 06pas3oM, B H3JMOKEHHOM MeToJe CYLIeCTBYET Heolpe-
JAeJeHHOCTE HEKOTOPHIX NOJOMeHHH, YaCTHYHO MO//IaI0IIHXCS KOH-
TpOJIO, YaCTHYHO OCTAKOUIHXCA B KayeCTBe INOCTOAHHBIX MOrperll-
HOCTeH MeTona. HO-BK}.IHMOM_V, AJ1s1 KOHKPETHBHIX PErHoHoB c.ie-
JlyeT KamkJIblfi pa3 KOPPeKTHPOBATb M3-3@ BJHSHHS MECTHHX YC-
JIOBHIl 3HAUEHHSI MapaMeTpoB, MOJOXKEHHBIX B OCHOBY AHArpaMMBb
(kpome mapamerpa SiO;), NOCKOJBKY HX 3HayeHHs COOTBETCTBYIOT
HEKOTOPBIM HJeaJIH3HpOBaHHBIM cocTaBam. B. @. BaGkuu [1985r.]
NpH H3y4YeHHHM Tajieo30HcKHX rpayBakk llenTpanbHoro Tamknku-
CTala BBOJHJ MNONPAaBKH HENOCPEACTBEHHO B J[daHHble €JAHHHYHBIX
XHMHYeCKHX aHa/JHu30B, yBeanuusas mnapamerp Na,O’ ma 020 mou.
KOJI., TOc/ié 4Yero mnoJs TOueK XHMHUYCCKHMX aHaJH30B MNOJHOCTHIO
COBMelIaJHCh ¢ MOJAMH Toyek o0O0J0MOYHO-KOMIOHEHTHOTO CO-
cTaBa.

HecmoTpsi Ha psaj orpaHH4yeHHil H BO3MOXKHBIX HCKa)KeHMil, pac-
CMOTpeHHas JAuarpaMma TPUHIUNHAJBHO CO3JaeT BO3MOMXKHOCTH
AJA HHTEePNPEeTAaIHH, CPaBHeHHs H rpaduyeckoro n3o0paKeHHs CO-
CTAaBOB IMeCYaHLIX OCajAKOB M MOpPOJ He3aBHCHMO OT TOro, Bbipa-
AMeHbl JH OHH XHMHYEeCKHMH 4aHaJH3dMH HJIH KOJHYeCTBEHHbLIMH
nofcyeTaMu OOJOMOYHEIX KOMIIOHEHTOB. B Ka)KI0M H3 TpeyroJb-
HHKOB JHarpaMMbl OYepPYHBAIOTCS TOJS — B NPaBOl MOJIOBHHE TeT-
paszpa AJs MOPOA NecYaHblX, KOTOPHE MOJYYEHL 3MITHPHUECKH H
OJH3KH K MOJSAM OCHOBHOH JHarpaMMbl 00JIOMOYHO-KOMIIOHEHTHOT'Q
cocTara, paccMoTpeHHOH Buime (cM. pue. 21, a). Kaxaoe u3 noseit
XapaKTepH3yeTcsl ONpejle/leHHHMH 3HaYeHHAMH NapaMeTpoB, KOTO-
pule MpHBeJAEeHH B NOCJEAYIOIHX ONMHCATEeNbHBIX TIJiaBax. B neBoii
[IOJIOBHHE pPa3BepHYTOro TeTpasjijpa Ha OCHOBE 3MIHPHYECKHX daH-
HBIX, TOCJi¢ HaHeCeHHs COCTABOB H3BECTHBIX MHHEpPAJbHBIX BHIO0B
nopoa, TakiKe OrpaHHYHBAlOTCA T10JIisl, COOTBETCTBYIOLIHE pasJiny-
HBIM BHAaM TVIHHHCTBIX H I'VIHHHCTO-NeCUaHbIX NOPOJ.

B kauecTBe npumepa paccMOTpPHM OBILYIO cXeMy ONpejiefeHds MHHepa bHOro
BH/la necyaHol nmopojwl (pacuer nmpouaseaen B tada. 13).

1. OuennBaeM KoJnuecTBO KapGoHaToB H cyabdatos no cogepxanno CO;
u SO; Tak K4k HX TPHCYTCTBHE B 3HAYHTEJBHOM KOJHYECTBE CHJBHO MOHIKAET
CofepXKaHHe JIPYTHX OKHCIOB. MokHO npenefpeun AOMYCKaeMoOii MOTPeLIHOCTBIO,
ecan copepxkanne CO,+ SO, menee 1,5-—2 %, a npu BLICOKOM HX 3HAaUeHHH BBECTH
nonpaBKM Ha NPHCYTCTBHE KapboHaToB M cyabaton. [Jlas storo Heob6XoAHMO:
a) mepesectH COp, m SO; M3 BeCOBHIX NPOLEHTOB B MOJEKYJSPHEIE KOJHYECTBA;
6) mepeectn CaO H3 BeCOBHIX NPOLEHTOB B MOJEKYJSPHEE KOJHYECTBA; B) Bhi-
YecTb H3 MOJeKyJspHHX KoanuectB CaO wmoaeryaspuwsie Koanyectsa CO; w SO;,

Kak csasaunbie ¢ neio B Kaapuute CaO.CO, n rance Ca0.SO,; r) ocrasuicecs
KomuyectBo CaO nepeBecTi B BeCOBblE NMPOUCHTEL
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TABJIHLIA 13
Pacuyer napamMeTpos XMMHYECKOro cocrasa necyaHoi NopoLI

KomnoHenTsl (aﬂa?l::me“cxﬂe) (Ges Eaegﬁo:a'ma) Moa. koa.
Si0, 73,18 77,60 1219
TiO, 0,40 0,42 005
AlOq4 8,17 8,63 084
Fey,Oy 0,32 0,34 002
FeO 3,27 3,46 048
MnO 0,08 0,07 —
MgO 2,65 2,70 067
Ca0 (Ca0Q’) 3,62 0,15 —
K,0 1,70 1,80 019
Na,0 151 1,61 026
PoOs 0,12 0,13 -
CO, 2,72 - -
H,0 0,03 0,03 —
[1. n. n. 2,98 3,15 —
Cymma 100,65 100,09 o
Mpusmeuanne Ca0=3,62 pec. %=064 moa. xon.; CO,=2,72 pec. %=061 mox. Kon;
CaO' = 064 — 061 = 003 mon. kon.: Si0.=1219 mon. koa.: Na.0' = Na, 0O 4+ K.O=
= 026 - 019 = 045 mMoa. koa.; FeO" = Fe,0; 4 FeO 4 MgO = 002 4 048 4+ 067 = 117 mon. Koa.;

Al2 03= A1203+ TiO, =084 + 005 = 089 mou. Koa.

2. BoiuutTaeM u3 ofWieil cymMMbl OKHCIOB BecoBbe cogepxxkaunsi CO; SO; B
sKBHBaJenTHOe HX KoandectBo CaO, cBasanHoe B KapGoHaTax u cyabparax,
a BCce oCTa/lbHble KOMIOHeHTH, BKAlouas CaQ’, nepecuutsiaem xa 100 %.

3. Brouncasiem no taGauuam A. H. 3aBapHukoro MOAeKyJspHbIE KOJHYECTBA
OKHCJIOB, BXOJIfIIHX B OCHOBHBLIC MAapaMeTPbl XHMHUECKOTO COCTABA, H PACCYHTHI-
Baem napamerTpu SiOg; Nag0’'=Na;0+K.0; FeO”=Fe;0; 4+ FeO+MgO; Al,0y'=
=Al,03+TiO,.

4. o suauennio mapamerpa AlOy ycranasinBaem MpHHAAJIEKHOCTD AAHHOMN
nopoAs K ranpxcroit wam necuanoil, Ecau Al,Oy'>180, o 3to auGo ramuucras
nopoja, MM60 PeAKO BCTPEYAIOUIMICH THN MJArHOK/NA30BLIX NMECUaHHKOB, H 4TOGH
OTBETHTL Ha JaHHHIT Bompoc, BuuucasieM otHouwende AlQO:/CaQ’, koropoe aas
IJIaTHOKJIA30BLIX MNECYaNHKOB GJIH3KO K JBYM, a B TJIHHHCTHX Nopojax GoJblie
pecatH. Ecan Al,O;"< 180, To mopoia OTHOCHTCS K TecyaHOMY THIY.

5. Ilo sHaueHusiM TJIABHEIX NMapaMeTpOB HAHOCHM TOYKH Ha JIEBYIO HJH mpa-
BYIO YaCTH AHATPAMME H ONpeje]seM MHHEpa/bHLI BHA NMOPOHL

[To xMMHYECKOMY COCTAaBY MOMHO HEe TOJBKO YCTAHOBHTb MH-
HepasbHBIi BHJA, HO COCTABUTH NPEACTaBJCHHE O TPHHALJIEHKHOCTH
nopoasl K Gojiee MEJIKHM KJacCH(MHKALHOHHBIM eAHHHLAM — pas-
HOBHAHOCTAM H pasuoctsaM. Hanpumep, B cemeficTBe rpayBakk Mo-
ryT GbiThb BHIAEJAEHB METPOKJACTHUECKHE TPAyBAKKH MO BBICOKHM
snauenusim napamerpos FeO”, Al,Oy" u CaO’, nuTHTOBHIE, XapaK-
TepuaylollHecs B OOJBIIHHCTBE CJyYaeB BBICOKHMH 3HaYeHHSMH
Al,O5" npu cpeanux FeO” u wuuskux 3Hauenuax CaO’, kpeMmHue-
Bble — 110 GosbliMM 3HaveHHsaM SiO; nNpH HH3KHX 3HAYEHHSX OC-
Tanpubix napamerpoB. Coxepikanue okucaos K.0, Na;O n CaO’
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TABJIMLIA 14

Koanuecrsennbie CONEPHAHHA EMEHTOB-HHAMKATOPOB MHHEpPAJOB
H HX nonueu'rpauuﬁ B necHYaHbIX nopopax

CopepxaHHe B NMOpofAe A5 Pa3HLX MHHe-
Xamuaeckuli panbHEIX KOHUEHTpaumuii, nec. %
Munepan IJIEMEHT-
HHIHKATOP

1% 5% 10 % 25 %
TemaTtut Fe, 04 0,9 4,7 9,5 23,7
— 0,1 0,2 0,5
Maruerut Fey,Oy 0,7 3,4 9,0 17,0
FeO 0,3 1,5 3,1 6,8
Turanomaruetur 2Fe 0,7 3,7 7.4 18,5
TiO, 0,2 1,2 2,5 6,2
Hnbmennr 2Fe 0,5 2,6 5,0 12,6
TiO, 0,4 2,2 4,5 11,2
Pytua TiO, 1.0 4,9 9,8 245
Cdpen TiO, 0.4 2.0 4.1 10,2
CaO 0,3 1,4 2,9 7.2
L upkon ZrO, 0,7 3,3 6,7 16,7

[panaru
aJbMaHIHH ZFe 0,3 1,6 3,2 8,0
nuporn AlO, 0,2 1,1 2.2 5,5
M 0,2 0,8 B 4.2
rpoccyasip ALOy 0,2 | 2,2 5,5
Ca0 0,3 1,7 3.4 8,4
Typmanuu B,0O, 0,1 0,5 1,0 2,5
Fnaykouut ZFe 0,2 1.2 2,5 6,2
K,0 — 0,3 0,7 1,7
Anarut P,04 0,4 1,9 3,9 9,7

H MX OTHOLUEHHS IO3BOJAIOT BBLIAEJATL PA3HOBHAHOCTH apKO30B
ot kueabix K- no ocuoBueix Na—Ca-apkosos (ra. VII).

B MuHepaJbHOM H NepexofHHIX KJaccax lecyaHbIX MOPOA Mo-
BHILLICHHOE COJEp:KaHWe TOrO MJAH MHOr0O MHHepaJja moBJeuer
COOTBETCTBYIOILIIME M3MEHEHHs BaJIOBOr0 XHMHUECKOro cocCTaBa.
Kaxabiii H3 MHHepaJoOB, CNOCOOHBIH AaBaTh KOHLEHTPALHH, MPH
HEKOTOPLIX MOBLILIEHHBIX CO/AeP:KaHHAX MOXKeT yJaBJHBAaThCs B pe-
syJibTaTaXx o0Llero XHMHUYECKOTo 4HaJH3a [0 XapaKTepHBIM JJd
Hero XHMHYeCKHM 3JeMeHTaM. B Taba. 14 npuBedeHbl 3/EMEHTbI-
HHAHKATOPbI Haubosiee 4acTO BCTPEUAIOUIUXCS B MECKaX H NecuaHH-
Kax MHHepaJoB H, ¢ Hcrmosb3oBanueMm jAauubix 1. H. Uupsuuckoro
[1953 r.] no xHMHYeCKOMY cOCTaBY MOCJELHHX, MOKa3aHLl Cojep-
JKAHHS 3THX 3JEMEHTOB /IS PA3HBIX MHHEPa/JbHBIX KOHLEHTpalui.
B ofmem cayyae GOJIBIIHHCTBO 3J1eMEHTOB-HHAHKATOPOB, 3a HC-
KJIOUeHHEM XapakTepHBIX A4S HeMHOrHX MuHepanoB ZrOj, BiOs,
TiO;, mackupyercss H3-3a TPHCYTCTBHSI JAPYrHX MHHepaJos H 00-
A0MKOB nopoA. CBsid3h XHMHUECKHX 3J€MEHTOB ¢ ONpeleJeHHBIMH
MHHepaJaMH Bce GoJiee MPoOsIBJAfieTCA € YBeJHUCHHEM CTeneHH AH(-
tdhepeHHalMK OCaJKa H CTAHOBHUTCA Hauboljlee OTUET/IHBOM B KBap-
LeBbIX MecKax.



VII

I'JIABA

CEMEHCTBO OJIMTOMHUKTOBO-KBAPLLEBBIX MOPOJ,

D10 —rpynna WiH ceMeHcTBO NOPoA, OODLeAHHEHHBLIX O6LIHM
NPH3HAKOM — BLICOKHM  cojepxanueM  06JOMOYHOrO  KBapIa.
Braouaer B ceGs OJMTOMHKTOBLIE NECKH M NecHaHukiu, o6JoMOu-
Has 4acTb KOTOPBLIX COCTOHT U3 KBapua Ha 75—90 %, m xkBapue-
Bble, cojlepxauiue obiaomouHoro ksapua Gogaee 90 9. Keapuesnie
IeCKH W MecuaHUuKH B CBOI0 oO4Yepeidb NOAPA3LENSIOTCs HaA co6-
CTBEHHO KBapueBble ¢ KoJaHuyecTBoM 00J0oMKOB Kpapua 90—
95 % u BLICOKOKBaplueBble, cocTosilive H3 00GJOMOYHOrO KBapua
Oosee yem Ha 95 %. Tlox oG/OMOYHBIM KBapuem MNOHHMATCS 00-
JOMKH MOHOKPHCTAJJIOB, a He NOJHKPHCTa/JIHYeCKHX arpera-
TOB — KBAapPLUHTOB, MHKPOKBAPLHTOB HJH KpeMHHCTHIX mopox. ITo-
clejiHie SBJASIOTCS MPH3HAKAMH NOJHMHKTOBOCTH H MPH BBICOKHX
colep:KaHusAX ONpejesioT [PHHAANEKHOCTh NOPOA K KBapLEBO-
KpeMHeBbIM H KpPeMHeBBIM IpayBakkaM, a ie K KBapleBbIM Mec-
YaHHKaM.

CHHOHHMAMH TepMHHA <«KBapUEBbl [ecyaHuK», MPHHIATBIMH
B aHIJIOA3BIYHON JHTepaType, SBAAIOTCA TEPMHHBI «OPTOKBAPIIHTS,
BBejleHHblii A. Thexkem B 1921 r., W «KBapueBblii apeHHT», BIep-
Bhle Hcnoab3oaHHb K. Ixkuadeprom B 1954 r., uan «kBapiiape-
HUT». I TOHKO3ePHHCTBIX BLICOKOKBAPIEBBIX MECYaHHKOB, CO-
CTOSIMX M3 YrJOBATHIX 3€peH, [eMeHTHPOBAHHBIX BTOPHUHLIM
KpeMHe3eMOM, TNPHMEHAJNOCh Ha3BaHHe <«raHucrep», a jas rpy6o-
Cpe/He3epHHCTLIX pasHocTell, COCTOALUMX H3 YIJOBATHIX KBaplle-
BLIX 3epeH — TepMHH «rpHT». Ha3spaHue «BTOPHUHLIH KBapIHT»
OTHOCHTCSH K TMOpPOJAaM, He SBJAIOUIHMCS NPEAMETOM 0Cal0uHON
nerporpaduun. Cormacio H. M. Hakosruky [1964 r.], BTOpHUHEIMH
KBapUHTAMH HAa3blBaeTcss KOMILJIEKC THAPOTepMaJbHO-MEeTacoMaTH-
UCCKH-H3MEHEHHBIX TNOpPOJ, NMPEeHMYLIeCTBEHHO KHCJALIX H CPeIHHX
BYJKAHHTOB. TepMHHOM «napakBapuut» [Tieje A., 1921 r.]J oGo-
3HAYAIOT KOHTAKTOBO-MeTaMOpdhHUeCKHe PA3HOBUAHOCTH «MeTa-
KBapUHTOB» — MeTaMOP(HUYECKHX MOPOJ, COCTOSUIMX H3 KBapua.
OTH TepMHHLI NPEACTABJAIOTCA H3JHIIHHMH, IOCKOJIbKY TepMHH
«KBAPLUHT» yKe OXBaTbiBAaeT MOHATHE 0 MeTaMopduyeckoii mopoje.
[Tpupoaa coGeTBeHHO KBAapUHTOBR HJIH MeTaMOp(HYecKHX KBapIlH-
TOB MOMKeT ObiTh ABOSKOH, OHH MOTYT OBITb COPMHPOBAHBI KakK
3a cyeT npeoOpa3oBaHMs MeCYaHHKOB, TAK H 3a cueT GHO- H XeMo-
FeHHBIX CHJHLUHTOB, OJHAKO B MeTaMopduueckux ¢anuax gacro
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HEOTJIHYHMBl JAPYr OT JAPyra HH BHellHe, HH MO MHKDPOCKONOM.
HeoOGxonuuMbl  chelnajbible  JHTOJOrHYeCKHe HaOJI0eHHsl Hajl
topmoii  axueccopuen, 0OBIYHO NUPKOHOB, WJAH Haja IMOBeAeHHEM
MaJjiblX 3/JeMeHTOB, YTOOLl PellHTh BONPOC O MPHPOJAE KBAPIHTOB.
[Mocie ycTaHoBJAeHHST MPOHCXOMKAEHHS MOPOJAA MOMKeT OBITh Ha-
3Bana Kak «MeraobJ0MOYHLIH KBAPUHT» B OLHOM cJydyae H «MeTa-
CHJHLHTOBBI KBapUUT» — B APYTOM.

[lerporpadmueckuit cocraB. KBapieBbie NecKH, NeCUaHHKH U
KBapUHTL 00pasyiorT MJacTbl O0JBIIOH HPOTAMEHHOCTH H OOBIYHO
He0OoJbIIOH  MOILHOCTH, H3MepsieMOH [epBbIMH  JAellHMETpPaMH,
pe:xke Merpamu. [axe B OAHOPOJAHBIX NaykKax KBaplEBbLIX MeCKOBR
H 1ecyaHHKOB MOLIHOCTBIO B HECKOJbKO JecsiTKOB MEeTpOB BCer/a
060co0JSIOTCS  MJACTHl  TOJUIHHOH M0 HEeCKOJbKO AellHMeTpPOB
HJIH METPOB, pa3fesieHHble NJIACTOBBLIMH TOBepXHOcTsAMH. llBer uu-
CTHIX KBAPLEBLIX MecYaHHKOB Oejechlil, CBeTMI, MKeJaThl, po3o-
BaTHil HaM 3eqeHoBaThlil, Hanmune csnabGofi oKpackH B HOPOJAX,
gaxe He cojfepKallHX NpuMeceil, oObiacHAeTCH cOGCTBEHHOH OK-
packoit  KBapueBnX 3epetl. KpacureasiMu  KPHCTATJIHYECKOTO
KBapua MOryTt OblTb »Keqde30, Mapraliel, THTal, HHKeJb H KoOaJbT.
KoauuectBOo Mapraulla B OKPAaLICHHHX B (DHOJETOBLI ILBET KpH-
craanax keapua moxer jgocrurate 0,1—0,5 %, a okucioB xenaesa
B CHJbHOOKpalleHHOM KpacHo-Oypom kBapue —3 Y. TI'napHoii
MPHYHHOH OKPAacKH TOPOJ SABJASIOTCS BCe ke NMPHMeCH B BHJe IJe-
HOK Ha 3epHax M B LleMeHTe, a TaKXe TeMHOIBEeTHhe H DY/JHHe
MHiepansl TAXen0i ¢pakuun. [Ipn mepexoie oT KBapLeBHIX MOPOJ
K OJHIOMHKTOBHIM TIOPOAB CTaHOBATCA OoJlee TeMHBIMH, OJek-
JEIMH. B c/ayyae NPHCYTCTBHS OKHCHOTO Keje3a B KOJHUECTBE
0,2—0,39% mecuaHuKH NpPHOGPETAIOT PO30BO-KPACHYIO OKpPACKY,
NpH COJAEpPIKAHNH OKHCHOTO JHCNEPCHOTO KeJe3a B KOJMHUeCTBE
1% wu Goaee— Gypyw HJH KpacHo-Oypyio. HeGoabiuas npumech
rMAYKOHHTA OKPAlIMBAET INOPOJbl B CBETJO-3e/1eHBIl UBeT, KOTO-
PHIii CTAHOBHTCSA TYCTBIM CBETJIO- HAH TeMHO-3€JEHHIM TPH colep-
®Kanun raaykonnta 8—109%. Xapaxrepuulii TaGaunblii uBeT co-
o0IalT NecyaHuKaM JenToX/JopATE. YacTo Yy KBaplleBnx necya-
HHKOB MOXHO HaG/0laTh SPKHE CBepKalollHe MOBEPXHOCTH CKOJa
H3-32 PasBHTHSI pereHepalHOHHbLIX OPHEHTHPOBAHHBIX KPHCTAJJIOB
KBapua HJaH 6a3aJbHOro MOAKHJINTOBOTO THICOBOTO HJAH kKapBoHar-
HOTO 11eMeHTOB.

XapakTepHoii 0coGeHHOCTLI0O MHOTHX KBapleBBIX MecHanbnlX Mo-
poa siBasiercst mpHOGpPeTeHHe HMH «CKaJbHBIX®» CBOHCTB BO BpeMd
HJIM Ccpa3y Tnocje JHTHOHKaLWH, 4TO CBSI3aHO ¢ HX LeMeHTalHell
pa3IuYHBIMH  MOAN(HKAUHAME KpeMHedema. Kpemocts mopof,
HCKJIIoYass JOKeMOpHilCKHe KBADPUHTO-MECYaHHKH ¥ KBAPIIHTHI,
MaJjo 3aBHCHT OT Te0JOTHUECKOTO BO3PACTa, a YacTo H OT TIMyOGHHE
MOTpPY:KEHHs, TMOoueMy HHKOTAAa He TOrpyxasiinecsi rayGoko
«umKHesoneHosre necvanukn O6uwero Celpra, KaHeBckue, Gyuar-
CKHe W TNOJTaBCKHe mecuaHuku tora Pycckoit naatdopMmsl. ..
MaKpPOCKONMHYECKH TpeJACTaBJSIOT co0oi OueHb TJIOTHHE, HeperKo
CAMBHBIE, CTEKJOBaTHle Ha BHI mopoawr» [5, c. 148], m maoGopor,
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«Ha OTAeNbHbIX muouwaadax KaanHuurpaickoii obnacta Ha ruayGu-
Hax 2000—2300 M B cpejnekeMOpPHICKHX TNecuaHblX OTJIOMKEHHSIX
OoTMeyaeTcsl HaJHuMe HecBA3HBIX OecueMeHTHbIX neckos» [Jlam-
koBa JI. H., 1980, c. 58]. CkaabHble, ueMeHTHPOBAHHBIE KPeMHe3e-
MOM KBApUMTOBH/HbLIE [eCUaHHKH PacrnpocTpaHeHbl, OAHAKO,
3HAYHTENbHO [IHpe OECUeMEeHTHBX [eCKOB HJIH MeHee KpenkHx
NecYaHHKOB, LEMEHTHPOBAHHBIX KapOOHATHLIM, TIVIHHHCTHIM HJIH
HHBIMH BHJAaMH LL€MEHTOB, M, OyAy4H YCTOHUYHBLIMH NPOTHB 3DO-
3HHM, YacTo CJAaraloT BeplUHHBl XOJAMOB H Tpsf, o6pasys Ha HHX
ofHaXKeHHbIE YIACTKH.

Jnsi KBapueBbHIX M OJIHTOMHKTOBBIX MecuaHbX TOPOJ OueHb
XapakTepHbl KOcasi cJOHYATOCTh W 3HAKH PAGH B CBS3H C OTJIOMKE-
HHEM HX MaTepHaJja H3 HOPMaJbHbIX BOJAHLIX (HJIH BO3/YUIHLIX)
cycneHsHl, GOpMHPOBABILIMXCH Ha CYylle B PeKax WJIH B MeJKOBOJ-
Hblx GacceiiHaX KOHTHHEHTOB HJIH KOHTHHeHTaJbHBIX OKpauH. ITo
cBOell AHHAMHYECKOH MpHPOAe mnojasusiollee OOJbIIHHCTBO KBap-
LEeBLIX H OJHTOMHKTOBBIX IIECKOB TPHHaAJNEKHT K OCajKkaM XpPOHO-
TeHHBIM, MJacThl KOTOPHLIX HaKaNJAUBalOTCs JJIHTEeJbHOE BpeMs,
4TO HAXOJHT, B YAaCTHOCTH, OTPaxeHHe B cJaboll KOppesasllHOHHOH
3aBHCHUMOCTH MEX/]1y MOIIHOCTLIO IJACTOB H pPasMepoM 3epel
B ux ocHoBauun [llIsanos B. H., 1971 r.]. B KkBapueBsX mecuaHbIxX
nopojax Moryt OBITh  BCTpPeYeHbl HamjaacToBble OuOreHuble
TEKCTYpbl; Hao60pOT, HAMJIACTOBBIE MeXaHOrJH(bI, Tak e Kak H
rpajallHoHHaA  CJIOHCTOCTb, BCTPEYAIOTCA 4Ype3BbluaiiHO pelKo.

KonuuectBo o006/0MO4HOTO KBapila B HEKOTOPBIX PAasHOCTAX
KBapueBblx Imecko pocthraer mnouytH 100 %. B Uacorbsipckom
(Pg— N;) u JlioGepeurkom (Ji) MecTOPOKIeHHAX KBapUEBHIX TIe-
CKOB CpelHHEe COJepXKaHHs KBapla COCTABJAIOT COOTBETCTBEHHO
99,8 u 99,1 %. Mo M. M. Cumanosuuy [33], B XBapueBEX H OJHIO-
MHKTOBBIX TeCYaHLIX [OPOAAaX HAKATJIHBAETCH TNPEHMYILECTBEHHO
KBapl M3 MeTaMopdHUYECKHX MOPOJ M ApPeBHHX rpanutonfon. s
OGOJILIIHHCTBA 3€peH BHICOKOKBAPIIEBLIX MECKOB XapakTepHo HOP-
MaJbHOe, a He BOJHHCTOE MoracaHue: 3epeH ¢ BOJHHCTHIM moraca-
HHeM TeM OoJblie, ueM HHxe o6llee cojepxaHHe xBapua. Oue-
BH/HO, oforaileHne KBapleBHIX MecKeB Oe3je(@eKTHBIMH 3epHaMH,
He COMAep:KAUIMMH BKJIOUEHHH, Kak HaunOoJee YCTONHYHBBIMH, fAB-
JgsieTcsi OTpaKeHHeM TeX zKe NMPOILeCcCOB cemapallH ocajka, KOTo-
pele TPHBOAAT K (OPMHPOBAHHIO CAMHX KBapUeBLIX MecYaHbIX
MOPOJ, HO OCYIIECTBJAAIOTCS Ha ele Gosee BHICOKOM, MpeaenbHOM
VPOBHE CO3PEeBAHHUSA.,

MunepasnbHass accOUHALHs KBapLEBBIX TMECKOB KpoMme KBapua
BKJIOUaeT B ce0s KaJHeBHIH MOJEBOH WIMAT, OOLIYHO MHKPOKJHH,
naunboJsiee yeToHUWBHI B 30He ocajkoobGpaszoBanus, H aln0OHT, Me-
Hee YCTOHUHBHIH, 4YeM MHKDOKJHH, B 30He CeAHMeHTaluH, Ho Gojee
cTaGUIBHLIA B 30He 3nurexeza. ToT U JPyrod MHHepaJbel 4acTo
MPHCYTCTBYIOT B BHAe YHCTHIX, He3aMyTHEHHHIX pastiocTeil.
TpeTbUM NOCTOAHHBIM KOMIIOHEHTOM SIBJISETCS MOJHKPHCTAMIHYE-
CKHMIl KBapiy, B BHITe O0GJOMKOB KBapIHTOB, MHKPOKBAapIIHTOB,
B TOH WM HHOIl Mepe pacKpHCTa/lJIH30BaHHBLIX cuanuutos. HauGo-
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Jee xapakTepHble KOJAHYECTBEHHBIE COOTHOILUEHHS MeXKAY OTMeueH-
HBIMH KOMIOHeHTaMu HabJuojaiorest Bo ¢pakuuu 0,15—0,30, B 6o-
Jee MeJKHX (pakuMsiX H PasHoOCTAX NMecKOB BO3pacTaeT KoJHue-
CTBO  MOJIEBBIX  1mnaTtoB, B  0Oojee  KPYNHbIX — 00JOMKOB
noJMHKpHCTaAJIHYecKoro KBapua [45]. M3 apyrux KommoHeHTOB
MoryT ObITh BeTpedeHbl OGJOMKH OesblX cjioi, GHOTHTA, B OJIMIO-
MHKTOBBIX [eCYAHHKAX — aJbOHT-0JIMroKAa3 H 06/I0MOYHBIE 3epHa
Nopoj (rJHHHCTBHIX, AJeBPHTOBLIX HJAH KapOouaTHbX). OObIYHBIM
CNYTHHKOM SABJISETCH TJIAYKOHHT, COJepiKaHHe KOTOPOro, ecju 3TO
He cOGCTBEHHO TJIAYKOHHTOBBLIE MECHAHMKH, 4YACTO MNOJOMKHTE/IbHO
KOppeJIHpyeTcsl ¢ colepiaHHeM [OJIeBblX IaToB.

KapOonaThble pakoBHHBI B KBapLeBBIX MecYaHHKax PeAKH.
B KpeMHHCTHIX KBAapleBLIX IecyaHHKaX MOILyT BCTpedarthbes
OCTATKH KpPEMHEBLIX ryboK, JAHaTOMeH, paaHoaapHil (Kak, Hanp-
Mep, B XdapbKOBCKOM sApyce VYKpauHbl), B (ocdaToOHOCHBIX Ie-
ckax — pocdaTHble paKOBHHB (HampuMep, B NaKepPOPTCKHX recya-
nukax Jlenuurpaackoit o6gaactH), 3y6bl aKy/, KOCTHbIe OCTATKH
[03BOHOUHBIX H APYTHE OKaAMEeHeJOCTH.

CrhHcoK TAXKeJbIX MHHEPAaJoB, BCTPeYeHHBIX B KBapIeBbLIX Ile-
cuaHBIX TMOPOJAAX, BKJKOUAeT 0KoJ0 50 MHHepaJbHbIX BHI0B, O]-
HaKO B KOHKPETHOH MOpoAe HX UHCJI0 coctaBiaser oObl4HO He 6o-
nee 15—20 wmunepanon. [locTosiHubiME MHHepalaMH KBapleBhIX
NecKOB, HE3aBHCHMO OT BO3pacTa H TreoJIOrHY4ecKoro IoJOMKeHHd,
ABJAAIOTCS IHPKOH M TypMmajauH. MeHee NOCTOAHHO, HO TaKiKe
OoOLIUHO TPHCYTCTBHE pPYTHJA, rpaHarta (aJbMaHaHHA HJH YBapo-
BHTA), MJbMEHHTA HJIH 3aMellaioulero ero Jeikokcena. CojepiKa-
HHE OCTaJbHBIX MHHepa/JoB ofnpeessercs MECTHBIMH YCJIOBHIMH
[45]. C yMenbleHHeM cOAep:KaHHA KBapla yBeJHYHBaeTcss Pas3Ho-
o6pa3ue MHHepaJbHbLIX BHAOB: B OJHFOMHKTOBBLIX nopojaax, oGora-
IIEeHHBIX TIOJIeBLIMH LUMATAMH H CJI0J0H, MOryT OblThb BCTPedeHH
AKTHHOJIHT, poroBasi o6manka u snuaor. Ha nosepxHocTH necua-
HBIX 3epeH uacTto HabJwopaercsi ImJjeHKa H3 HOBOOOpPasoBaHHBIX
MPOJYKTOB, TJaBHBIMH KOMIOHEHTAMH KOTOPOil SBISIOTCA KpeMHe-
3eM, TIJHHO3eM H OKHCb JKeje3a, XOT# MOTyT ObITb MJeHKH H3
opraHndecKux coelnHeHuil, dochaTtoB H APYTHX BeLIECTB.

OcHoBHasi vacTh OOJOMOYHOrO MaTepHaja KBapLUEBBIX [ECKOB
cocpenotoueHa Bo ¢Gpaxkuun 0,10—0,25 mm. Eme B 1958 r.
A. M. LlexoMckuil mucas, uto na Pycckoit naatdopme mnpeumy-
LIECTBEHIBIM Pa3BUTHEM IOJbL3YIOTCS MeJKO3epHHCTHie NneckH. Bro-
PBIM CTPYKTYPHBIM THIIOM SIBJSIIOTCS rpy60O3epHUCTBIE MECKH H rec-
YaHHKH ¢ mpeoOJiajaHHeM MJH BBICOKHM cojepiaHueM Qpakxiuii
0,25—0,50 MM, o6bluHo ofpasyiolldecss B pesyJbTaTe TlepeMbiBa
HecKoJibKo GoJiee JpPeBHHX MECKOB H 3ajlerallllie 4acto co cje-
JaMH pa3MbiBa Ha TNoBepxHocTH mnochaeaHux. [TogoGHbie KpynHo-
3epHHCTbIC MecKH OMHCaHbl B KPOBJe mecuaHoil Tonmu XapbKoB-
ckoro sipyca Ykpaunsl [Kapsikuu JI. M., 1951 r.], B 3efickoii cepun
(P3 — Q) 3eiicko-Bypennckoit genpeccuun [Llexomcknit A. M., ITer-
pyubkuna 1. M., 1961 r.] u B apyrux paiionax. B KoHTHHeHTaJb-
HBIX YCJOBHSIX B [pollecce NepeBeBaHHs KBApIEBHIX MeCKOB 006-
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Puc. 28. Kapuesbiii mecyaHHK 30HbI HAYaJbHOrO KaTareHesa, c/o-
MEeHHBIH OKATAHHBIMH H MOJYOKaTaHHBIMH O06JOMKaMi Kpapua.

y ; " X

Ilement onanoBblit OGasanbHbl, COJAOWIHON, paBHOMepHLl, amopdubll; =07,

Gea aHanausaTopa., DByuyarcko-kaHeBckHe CJ0OH BoOpPoHeXKCKON CHHeKAH3Bl. Koda-
aekuus A, JI. Cosko.

pasyercs TpeTHil THIN OMMOJAJbHBIX TecuaHulX Nopod, obejlHeH-
Helx ¢Qpakunamu 0,1—0,3 mm. P. ®oak onucan nopobGnble MecKH
B COCTaBe COBpPeMEHHBIX OCajKoB nycteiHu Cumicon B Ascrpa-
JUH ¥ cpeld HckonaeMbelx oTiaoxkeHuit Cesepuoil AmepukH, moj-
BepraBiiuxcs Ha KOHeuHbLIX 3Tamax soJosoil jgeduasuun [Folk R,
1968 r.].

KBapiesbie meckn ¥ TecUaHWKH cJoxeHbl 3epHaMu Haubogee
BLICOKOH OKaTaHHOCTH 1O CPaBHEHHIO C JAPYTHMH MHHEpPaJbHBIMH
THNAMH nNecyaHulx nopod (puc. 28). CrennanbHoe H3yueHHe OKa-
TAHHOCTH KBapLEBHIX 3epeH B INecYyaHHKax ¢ pasHLIM coaepixa-
HHeM KBapua mnpou3BoAuMJock Ha Kadeape autogoruu JII'Y
B. Loawokom. Ha puc. 29 nokaszansl KpHBBIE pacrpeneneHis Ko3ag-
¢dhuHeHTOB OKpyraeHHocTH (Q M cdhepHyHOCTH P, onpejesieHHble M0
yhnpouieHHomy sertoay Bameana [49]. H3mepenuss npoBoauanchk
B maudax, a 3ateMm aas Bceil cepuu u3 30 maudos necyaHblx no-
pol, coaepxamux keBapu ot 5 ao 100 %, OGwijio moacuHTaHO, UTO
cBfA3b Ko3a(pduuuentor P u Q ¢ obumuM cojlep:xKanHeM KBapla
B T0pOJaxX MOJOMXKHTe/bHAaf, HeJHHeliHasd W Bblpaxaercsa cJaelylo-
IIHMH 3HAYEHHAMH Ko hHLHeHTa KOPPeslHH:

Repapuio= +0,89 npu o =0,56;
hypapwp = +0,83 npu  a=0,36,

rjlie o — Mepa HeJHHeHHOCTH.
Taxum 06pa30M, MHHepaJorHyecKoe co3peBaHHe MNECKOB COIpPO-
BOXK/laeTcCd pocTOM OKaTAaHHOCTH YacTHI[, KOTOpoe JAOCTHraer
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B K6apy =8%
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6
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100
2 100
| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 & 1
0,66 0.70 0.7 078 04Z 0,66 090 0,94 096 10 Q 015 025 035 045 0,55 063 0,75 085 0,95 10 P

Puc. 29. Kpupnle pacnpenencuns Koa(¢pHUHEHTOB OKpyrienHocTd Q(a) u cde-
puuHocTn P (6) XBapuUeBblX 3epeH B MecyaHHKax ¢ pasJHYHBEIM COJAepiKaHHeM
KBapua.

n — KONMHYECTBO 3€peH.

MakCHMyMa B YHCTO KBapPLUEBbLIX IecHalblX ocalkax, M xorsi He-
peako, kak ormedaer M. M. Cumanoeny [33], B KBapueBmx necya-
HUKaX Hapsay ¢ OKaTaHHLIMH H TOJYyOKaTaHHbIMH 3epHAMH NpH-
CYTCTBYKOT OKATaHHO-YIJIOBATbleé H JaxKe YrJjoBaThble, HUTO CBHIe-
TeJbCTBYET O pasHoii cyAplOe 3epeH B CeJHMEHTALHOHHBIX IHKJaX,
ofuias TeHAeHINs K (GOPMHPOBAHHIO HAEAJBHO OKPYTJIEHHBIX I€C-
yanblX YacTHIL l'[paBHJleOﬁ SJIJIHI'ICOH,E,aJ'leOﬁ lbeprl SABJISIETCHA
xapax’repﬁoﬁ 0c06EeHHOCTBIO KBapPLEBLIX MMECKOB.

Camoii pacnpocTpaHeHHOI (opMOIl LeMeHTalUMH KBapleBbiX
eCKOB fIBJISIeTCA KPeMHHCTHIH IleMeHT H3 ornaJja, XaJlleJoHa HJH
kBapua. Kpemuuctele BHAB HeMeHTa o0pasyloTcs B AHareHese,
runeprexese, Jub0, B Gojiee IIHPOKOM Maciurade, TPH 3MHTeHese.
PaspuTHe KPeMHHUCTOTO LEMeHTAa MOKeT HATH M0 JHHHH Ocaxie-
HUS Omaja ¢ TMOCHeAYIOUIHM MEepexojJoM B XaJlle/loH H Jajee
B KBapl, JHOO NMyTeM HEemoCpeJCTBeHHOTO OCazIeHHs KBapua, Ho-
3TOMY B HCKOTOPBIX MOJIOABLIX TOPOJAdaX, HAallpHMEp B MaJeoreHOBLIX
necuanukax Pyccko# naatdopmbl, kak orMmeuasocs B. WM. Jlyunu-
kum eute B 1901 r., MoxkHO HaGuioaaTh KOMOHHANUMIO 3 BCeX Tpex
MoAHDUKAUHH KPEMHHCTOTO IeMeHTa.

OnafoBblil 1eMeHT SBJSETCS MPHHAMIEKHOCTBIO MOJOMABIX I110-
poJ, He NOoJBepruiHxcs MOrPYy:KeHHI0 Ha raybuHy, a TakKe Haxojs-
LIHXCSH MJH HAXOJAMBIUHXCH paHee B 30HAX TMNEPTeHHOrO OKBaplle-
Banus. [Togo6Gublii LeMeHT MOKeT GBLITh MOPOBLIM HJH Ga3ajbHLIM.
Co BpeMeHeM OMaJOBHIii IIeMEHT MEPEXOAHT B XaJuefoH ¢ obpaso-
BaHHeM c(eposHTOB ¥ LIECTOBATHIX KPHCTAJIOB, yacto obpasyio-
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LHX BOKPYr KBapleBHIX 3epeH KpycTH(HKauHOHHble KaeMKH. XaJ-
IeJ0OH TaKKe NEPeXOAHT B KBapil— ycTofiuHBYl0 (OpMy KpemHe-
3eMa B ocaflouHblX nopojpax. Hesasncumo or cnocoba oGpasosanud
KBapll B IleMeHTe BCerja, 3a PefiKMMH HCKJIIOUeHHAMH, KPHCTAJ-
Jorpaduueckn ¥ ONTHUYECKH OPHEHTHPOBAH OAHHAKOBO ¢ 00JIOMOY-
HEIMH 3epHaMH, Ha KOTOpble OH Hapacraer. Perenepaliuoniibie
KaeMKH, XOpOINO BHAMMBIE MOJ MNOJAPH3ALHOHHBIM MHKPOCKOIIOM
HJIH HEBHANMEe, 06HAPYMHBAEMbEe TOJBKO C NMOMOLLbIO JIOMHHEC-
LEeHIHH, CYIIeCTBYIOT 10 HMKHell rpaHuibl MeTareHesa. YHHUTO-
JKenHe IJIeHOK, a CJe0BaTeJbHO, M MePBHYHBIX KOHTYPOB 3epeH
IPOHCXOAUT NMPH MeraMopdu3Me B pesyJsabrTaTe peKpHCTANIH3aLH-
oHHOrO Diacresa.

BropbiM 1o pacnpocrpaieHdio MHHepaJbHBIM BHAOM LEMeH-
T0B, OOJiee XapakTepHbIM /sl OJUIOMHKTOBHIX IleCYaHHKOB, YeMm
1/ KBAapUEBBIX, sBAfeTCH KapOOHAaTHBIH, B IepByl0 oYyepelb Ka.ib-
IHTOBHI, 3aTeM A0JOMHTOBLIH., IIeMEHTH H3 KeJe3HCTLIX H XKeJe-
3HCTO-ZI0JIOMHTOBBIX KapOoHatoB G6oJiee CBOHCTBEHHB NOJHMHK-
TOBLHIM TIOPOJAAaM H B KBapleBHIX BCTPeYalOTCs Ype3BHIYAIIHO pejKo.
KapboHaTHEle 1leMeHTH MOryT OBITbH NOPOBBIMH, B TOM WYHCJE
MO3aHYHBIMH, O0CO0OGHHO XapaKTepHLIMH JJs [A0JOMHMTA, KOTAa
MOHOKPHCTAJJIEI B NOpax NpeicTaBjeHhl XOPOIIO BhPa)XeHHBIMH
pomGoazpamu. KapGonaTHble ueMeHTH uacTo ObiBaioT 6a3alb-
HBIMH, PpAa3JIHUHON 3ePHHCTOCTH — OT CKPBHITOKPHCTANIHYECKHX 0
MOHKHIUTOBHIX; TIOCIEJHHE OCOOEHHO XapakKTepHbl AJs BTOPHYHOU
KaJbUUTOBOH uementauud. Ilo B3auMOOTHOLIEHHIO ¢ 06J0MOY-
HBIMH 3epHaMM LEeMeHTallHsi MOXeT OBITh He3aBHCHMOH, mposB-
JATLCS B BHAE KpycTH(HKAUHOHHBIX KaeMOK HJH, 4YTO OblBaer
4yacTo NpH OOHJALHOM KaJbLLHTOBOM LleMeHTe, CONPOBOKAAThCH 3a-
MellleHHeM KBapua kKapOoHaTaMH (KOPPO3HOHHBIH I@eMEHT pasJiny-
HOH MHTEHCHBHOCTH YacTO BCTpPeyaeTcsl HMeHHO B KBapUEBHIX H
OJIMTOMHKTOBBIX TI€CUaHHKAX).

JKeneaucTuil neMeHT Takke OOBIUEH /15 KBAPLEBBIX M OJHIO-
MHKTOBLIX MECKOB H TeCUaHHKOB, BCTPEUAETCH IPEHMYLIECTBEHHO
B BHAe py0baliek Ha mnosepxHoctH 3eped. K HuM Moryr go0as-
JIATBCSL HenpospayHble CrYCTKH reMaTHTa, PHAPOrETHTAa HJIH JHMO-
uuta. Crycrkn MoryT OBITh HenpaBHJIbHOH (OPMBI, XJIOMbeBHI-
HBIMH, 3aKJIUaTh M0 HECKOJbKO 06JOMOYHHIX 3epeH. DBasanbHblii
LeMeHT — NATHHCTHIH WK CIJIOINHOMA, 3akJjdaiounil  obaomou-
Hble 3epHa, NPOSIBJAAETCS Y KeJe3HCTHIX CTSMKeHHil, KOoTopble Mo-
ryT OBITb BCTPeYEHB BHYTPH KPaCHOUBETHHIX OGJOMOYHBIX TOJIII
HJIH K eJe3HCTO-00JUTOBHIX OTJIOMKEHHH.

FanHuCTHE 1EeMEeHTH HEeTHNHYHBL AJs KBAPLEBbIX MOPOJA, Tak
Kak mpoueccs HX (GOpMHPOBaHHS, COMPOBOXKIAIOLIHECS paspylie-
HHEM BCeX KOMIIOHEHTOB, KpOMe KBapua, fBJAOTcA B OOJbLINMH-
CTBe CJydaeB M NpolleccaMH OT/leJeHHst rIHHHCTOH dpakuuu. ITec-
YaHHKH C TVIHHHCTHIM lleMeHTOM (opMupyloTcs 0OLIYHO KaK BTOPO-
cTelleHHEIe UJIeHBl MapareHe30B MecYaHO-IVIHHHCTHIX, CYHIeCTBEHHO
KAOJHHHTOBLIX TOJIL, M, KAaK TPaBHJIO, COAEPKAT KpoMme KBapua
3epHa MOJIEBBLIX UIMATOB, KPEeMHHCTO-KBaplLeBLIX HJH JAPYTHX Oca-
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TABJIMLIA 15

MpuGaH3HTe bHBIE TPAHHYHBIE 3HAYEHHA TJIABHBIX XHMHYECKHX
napameTpos GecleMeHTHBLIX KBAPUEBBIX W OJHTOMHKTOBBIX NMECKOB
H TIeCYAHHKOB (CHATHIE C KJAACCH(HKALHOHHON AMArpamMmbi, puc. 27)

Buawl nopopg
Keapuesnie OnuroMHKTOBEIE
XHMHUeCKHEe NapaMeTpbi (kBapua >90 %) (kBapua 90—75 %)
MOJI. KOJ. | Bec. % MOJ1. KOJI. Bec. %
Si0, =1600 =96,0 1600—1470 | 96,0—88,2
FeQ" = Fey0O4 + FeO + MgO <020 <1,8 020—045 1,86—4,1
Na,0' = Na,0 4+ K,0 <018 <14 018—040 1,4—3,1

Aounblx nopoiA. Ilo kKoauuectBy M MOPGOJOrHH TJIHHHCTBIE 1ie-
MEHTH MOryT OBITh IJIEHOUHBIMH, TOPOBBIMH H Oa3aJbHBIMH,
0OBIYHO PaBHOMEPHBIMH, pex<e MATHHCTHIMH, [0 COCTaBY — 4acTo
KAOJHHHTOBEIMH, a TaKXe THAPOCHIOAHCTEIMH H CMelIaHHBIMH.

[UncoBLI WAM aHCHAPHTOBLIH LEMeHTH B KBapLEBbIX [eCuaHi-
KaX BCTPEYaloTCs CPAaBHHTEJbHO YacTO B pe3yJibTaTe BTOPHUHOI
MHIPAUHH CcyJabhaTOB B MecyaHble IJACTEL W3 PACHOJOMKEHHBIX
panomM cyabdatHeix Tojuw. Popmoil BbAeleHHA CYAb(ATOB Kalb-
UMs ABJASIIOTCH BBINOJHSIOUIHE TOPbl KPHUCTaJ/JIHYECKH3epHHCThIe
pPa3HOCTH, TOWKHJIHTOBBIE KPHCTaMJbl HJH ualle BOJOKHHCTBIH
ceJIeHHT, OAHOOOPA3HO OPHEHTHPOBAHHBIH B [pelesax JAOBOJLHO
3HAUHTEJNBHBLIX Y4YaCTKOB MOpOAbl. Fl3BecrHnl KBapueBble mnecua-
HHKH, JIOKaJbHO LEMEeHTHPOBaHHBIe GAPHTOM H LEJECTHHOM.

Ksapiuesbie necku Haubojee OoraTel KPeMHEe3eMOM: B UHCTBIX
pasHoctax KoauuectBo SiO, Moxer pgocturate 99 % u maxe
9999%. B Ta6Ga. 15 nokazaHsl HUMKHHE TNPEIeJbl XHMHUCCKHX
napaMeTpoB, OrpaHHYHBAIOLIHE KBapleBble H OJIHTOMHKTOBLIC Te-
cki. [TocKONbKY OCHOBHBIM CJAramlHM HX MHHEpasoM siBJsercs
KBapll, riaBHLIM mapaMmerpoM cayxuT SiO.. YcrTaHoBJeHHe HHK-
Hell nerporpadHyecKoii rpaHHIB KBApIEBHX MECKOB MO 3HAYEHHIO
Si0;=96% u oaHroMHKTOBHIX — Si0,=288,2 % npuOAH3UTEIBHO
COOTBETCTBYET JIeJIeHHI0 KBapUEBLIX MeCYaHBX NOPOJ INPH Tpo-
muinenusix  ouenkax. A. M. Ilexomckum [1958 r., 1982 r.] npu
MPOTHO3HLIX  OIEHKAX CTeKOJBHBIX MecKOB eBpomefickoil ua-
cti CCCP K KBapUeBHIM OTHOCHJIHCH MeCKH ¢ conepxanuem SiO;
He HHKe 95—96 %, K noJeBOMINATO-KBAPLUEBLIM — COAePIKALILHe
Si0; —90—959%. Ksapuesble MeckH H TecualHKH MOTYT HMeTb
Oosee HH3KHe 3HayeHHsi napamerpa SiO, u Godee Bbicokne FeO”
uan Na,O’ 3a cuer uemenra. [ToaToMy XHMHYeCKHe mapaMeTphl He
SIBASIIOTCA KAacCHOHKALHOHHEIMH KaTeropHsMH, a CJYXKAaT JHIb
ans npuOAHMKeHHBIX neTporpaduuyecKux, a TaKKe [AJ5 TPOMBILI-
JIEHHBIX OLEHOK.
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B rtaba. 16 npuseieHbl XHMHYECKHe aHaJIH3bl HEKOTOPBHIX KBap-
IIeBBIX H OJHTOMHKTOBBLIX MecyaHBIX mMopoj. B kBapueBbiXx meckax,
cojepmxaniux o0JoMKoB KBapua Oosee 90 %, B 3aBHCHMOCTH OT
KOJHYeCTBA H COCTABa LEMEHTa [NVIHHO3eMa OOGBIYHO COJAepXKHTCH
or coTbix jgogeit go 2,5—3,5 %, OKHCH KaJblHi — OT cJeL0B 10
05—1,2 %, okucu Maruus— ot caegoB o 0,3—06 %, okuck
Hatpusi — a0 0,3 %, oxucu kaaus—po 0,2 %.

Bropuutble M3meHeHHs. BbICOKHI TeOXHMHYECKHIT [OTEHIIHAJ
KpeMHe3eMa B KBaplUeBHIX [ecYaHHKaX MNPHBOAHT K TOMY, UTO
MHHEpasnbl KpeMHe3eMa, H B IMepBYIO ouepelb KBapl, sBJSIOTCS
raaBHbIMH  GdakTopaMH M HHIHKaTOPaMH OCYUIECTBJSAIOUIHXCS
B HHX BTOPHUYHBIX TpeobpasosBanuii. LleMeHTauus KsBapuem B Tno-
poaax, He colep:KallHX APYroro iemMeHTa, MOMET OCYLIeCTBIATHCH
oueHb OBICTPO— Ha CTadHM AHAreHe3a HJH HayaJbHOro KaTare-
He3a — M NMPHUBOAHTL K MOSBJIEHHIO TBEPAbIX MOPOJ, BHEUIHe MOXO-
KX Ha kBapuutel. Takue nopoasl, caenyss B. K. Toaosenky [5],
MO YHCTO BHeIIHeMYy NPH3HAKY MOMHO Ha3blBaTh «KBApLHTOBHI-
HBIMH IlecHaHHKaMH», HCNOJBb3Ys 3TO Ha3BaHHEe KaK TePMHH CBO-
Goanoro nonab3opanus. CoGCTBEHHO KJAAacCH(HKAUHOHHLIMH KaTero-
pPHSAMH SBJISIIOTCS INOHATHA KBaplLeBHIl MeCOK — KBaplLeBLIl mecuya-
HUK — KBaplUeBblii  MO3aHYHBIl  NMecYaHHK — KBAPILMTO-NIeCUaHNK
(KBapueBblil MeTanecuaHHK) — KBapuuT (MeraoOJOMOYHBI), KO-
TOpBle yCTaHABJIHBAIOTCS TOCJe BM3YaJbHBIX OLEHOK H HabJ0/e-

HUIT HaJl MHHepaJbHBIMH (OPMaMH, CTPYKTYPAMH H TeKCTYpaMH
B 1H(ax.

TABJTHLIA 16

Xumuueckuit coctap (Bec. %) KBapueBbiX M OJHIOMHKTOBBIX MECHAHBIX MOPOJ

Kpapueesie
KoMmnonenTst
1 | 2 3 | 4 5
SiO, 97,80 98,74 99,24 98,30 97,77
TiO, — 0,06 0,03 Cn. 0,15
Al O, 1,02 0,51 0,32 0,60 0,96
Fe,04 0,41 0,09 0,08 0,10 0,12
FeO — - — — -
MnO - - — — —
MgO 0,27 0,02 0,14 0,08 —
Ca0O — 0,11 0,32 0,11
Na,0 - 0,10 — — 0,26
K.0 - 0,06 = N -
H,0+ - — - — —
H,0— - - = i e
CO, — —_ — - —
P.O5 — — —_ - 0,28
S(C:),, — 0,23 — — —
IM. n. n. 0,47 0,15 0,29 0,31 He o6n.
Cymma 99,97 99,96 100,21 99,71 99,65
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[Tponoaxenue Ttaba. 16

OnuroMuKTORbBIE
KoMIOHEeHTL
6 L 7 | 8 | 9 | 10
Si0Oy 97,22 96,20 93,34 93,18 89,04
TiOg 0,48 0,05 — 0,03 0,26
Al,Oq 1,01 0,51 2,00 0,86 4,86
Fe,Oy 0,31 1,36 1,64 0,76 0,44
FeO — 1,16 1,15 3,02 1,63
MnO — 0,01 — 0,03 0,01
MgO — 0,21 0,38 0,53 0,47
Ca0 0,12 0,30 1,14 0,68 0,18
Na,0O Cr. 0,03 — 0,01 0,20
K0 — 0,17 — 0,02 2,00
H,0+ Zs — 0,56 —
H,0— 0,02 . 0,03 .
CO, = 0,43 =1 0,20 —
PO, 0,54 0,04 - 0,09 0,09
SO, B 0,02 — — —
C
I. m. m. He o6H. 0,01 - — 0,46
Cymma 99,68 100,51 99,65 99,90 99,64
Mpumevannda |. KnuuraHckoe MecTopomjeHHe. 3amafno-CHOHpPCKas NAHTA, OAH-
rouen [45]. 2. Kambiunhckoe mectopoxpaenue. Pycckas naatrdopma, naaeouen [45].
3. HeGomunHckoe MecTopoxaenne. Pycckasa naardopma, HHKHEA  KapGoH [45].

4. CaGanHCKOe MecTOpoMaeHWe. Pycckas naatdopma, cpefinHit — BepxaHil kemGpuit [45].
5, 6. YrieHOCHO-TeppHIeHHas Toamla lopbl Gaccefina peku Kambi [3yGapes C. B., 1984 r.].
7. lloxkwwniuckas cepus HuxkHero pudes Baatuiickoro wmuta, Ksapuut [36]. 8. XapbkoBckas
¢BHTA oaurouena Pycckoft naatdopmut [Kapskmnw JI. M., 1951 r.]. 9. Cpeanuit nporepo-
soit  Banrtnitckoro wura. MarneTHTcomepucaunit kpapuut [JIHToMOrHA M TEOXHMHAA. . .,
1978 r.]. 10. ITetposaBoickasi CBHTa HHXKHero pudes Baatuiickoro mmuta., Kpapuur [36].
|—4 — cpegnne H3 aHAJAHI0B NO MECTOPOXKAeHHHM, 5—10 — efHHHUHbIE aHAJH3BIL

B kBapuesoMm mnecke, o06gajaloluieM CHIy4YecTbio, TeM He
MeHee YXKe MOXKeT HabJaogaTbhcs dacTHYHAsA UeMeHTalUHdA KpeMHe-
3eMoM, cBfI3aHHasi ¢ oOpasoBanHeM IJIEHOK oOmaja, KpycTH(HKa-
IIHOHHBIX KaeMOK M CrYCTKOB XaJlle/loHa HJH pereHepalHOHHBIX
KaiiM n3 KpHCTa/laIuveckoro Ksapua. F3-za oGuaus nmoposoro mpo-
cTpaHcTBa B OeclleMeHTHOM IlecKe 4YacTO MPHCYTCTBYIOT JAHIHpAa-
MHAalbHO-TPH3MATHYeCKHe HOBOOGpPA30BAHHBIE KPHCTAJJIBLI KBaplla
¢ AapaMH u3 0O0JOMOUHBIX 3epeH, Jyulle Bcero HaGJiogaeMble
B DPHIXJLIX HMMEPCHOHHHIX npenapatax. [IpaBuabHO orpanenHble
$opMBI BTOPHYHOrO KBaplla, KOTOPble MOMKHO Takke HabJiofathb
B maudax (puc. 30, a), BooOIe ABAAIOTCA NPH3HAKOM €ro pas-
Heil reHepallud. Prixsible GeclieMeHTHbIE 11€CKH C NMPOABJEHHSIMH Ha-
4a/lbHOTO OKBAaplEBaHHs XapaxkTepHbl AJs CTalHH [HareHesa, Mo-
ryT GBITh BCTPedUeHbl Ha CTAJMH HauyaJbHOTO KaTareHesa, a MHOTAA
cpei TOPOA, MNOABepruruxcsi ray0oKOMy KaTareHesy, Korga oT-
CYTCTBHC LEMCHTAIlMH SIBJISIETCS] Pe3yJibTaTOM BTOPHYHOrO BBIHOCA
LeMeHTHPYIOLIETO KpeMHe3eMa NoA3eMHbIMH BOAaMIL.

Kpapuessie necyanple OCaAKH ¢ TJHHACTOI, KapOoHaTHOI,
ese3nctoit, GochaTtHoll HAH KpeMHHCTOH (omano-xaJieloHOBOI)
cocTapasioulef, eciiu oHa HACTONLKO 3HAYHTEe/biHa, UTO BHIMOJHALT
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Puc. 30. Tunel CTPYKTYP KBaplia B KBAPUEBBIX MECYaHHKAX — KBaPUHTAX.

2 — KPHCTAANH3AUHOHHAS OTPaHKa pereHepalitoOHHOro KBapna; 6 — perenepanuoHasdl kpapu
(Gea KPHCTANJH3ALHOHHOA OrpanKH; @ — KOHMpOpMHasi CTPYKTYpPa ¢ peAHKTaMH oGJoMou-
HOro KBapua; @ — WHKOPNOPAalHOHHAS CTPYKTYpa; 0 — MHKDOCTHJIOMHTOBAs CTPYKTYpa; e —
CTPYKTYpPa HanpasjieHHOf KOPPOSHH H KPHCTAAJNH3aLUHH B NOPOAe ¢ HEKBapUEBLIM leMeH-
TOM; 2 — HemoJaHoGaacTHuecKas CTPYKTYpa: 3 — NonHoGMacTHHYECKas CTPYKTypa.
Ha pHcynkax a—6 IITPHXOBKOfl mnoKasaHbl pacmo3HaBaeMble oGIOMOYHBlE 3epHa, Ha mno
CAEAYIOWHX PHCYHKAX OHH HEOTAHUHMBI OT DereHepallHOHHOTO HJIH DPeKPHCTANJIHIAIHOH
HOrO KBapua.



Puc. 31. Kpapuesslii necuaHuk 30Hb IVyGOKOro KarareHesa, CJAOKeHHbIH 06J0M-
KaMl KBapua H eAHHHYHBIMH 3¢pPHAMH MUKPOKBADUHTOB.

KBapuepnift pereHepauHoHHBLIf UeMEHT — KOHTYPHbII M NOPOBBII — co3flaa  KoHQOPMHYIO

(Mo3amunyio) cTpykTypy. JKedesucToifi nNJIeHOUHBIT EMEHT oOdepuHBaeT NEPBHYHLIE KOH-

TYPLl 3epeH, 4YacTh 3€peH noTepsijaa MepPBHYHLIC KOHTYPLI BCJAEACTBHC PEKPHUCTa JIH3aIHOH-
Horo OGuacresa; 807, ¢ aHaaH3aTOPOM.

poab nopoBoro Hau 0GasanbHOro leMeHTa, npHodperaloT CBOMCTBA
JUTHOULUHPOBAHHOTO [ecCUaHHKa Y:Ke Ha cTaiud Auarenesa. [lpw
3TOM 4YacTO MPOHCXO/JHT KOppo3usi 00JIOMOUHOro KBapia kKapHoHa-
TaMH HJH TJAHHHCTBIM BELLECTBOM, NEepPeKpHCTaan3auns kKapboua-
TOB W YacTHdilasl MepeKpuHcTadIu3alus KpeMHedemMa ¢ obpasoBa-
HueM cepo/IHTOB, BOJOKHHCTBIX arperaToB HWJH KPYCTH(HKALHOH-
HBIX KAeMOK XaJlleloHa.

C norpyxennem Ha rayOnny OeclieMeHTHBIe TeCKH NpeBpaiia-
IOTCH B NeCHaHHKH B CBA3H C YIJOTHEHHEM H lleMeHTallHel HX
kpapuem. Keapn ocampaercss B BHJAE pereHepallHOHHBIX KaeMOK,
MoCTeNneHHo 3amoJjiHsis LopoBoe mnpocrpancTBo. [lo HabaiogeHusM
H. C. Jenuunna [1981 r.], napacranne KBapia NpPOHCXOAMT mnpe-
HMYIleCTBEHHO 1oj  yraoM 15° K HanpapJeHHIO ONTHYECKOR ocH
3epeH M HAeT A0 MOJHOro YHHUYTOXKeHHA nopuctocTH. OnHOBpe-
MEHHO HAa 3TOM 3Tane BO3MOKHA IEJHTH3ALHA WJIH CePHUHTH3aNHA
KajueBbIX  TOJEBHIX  UINATOR  (KpoMe  MHKPOKJHHA), TIC/IH-
TH3alHs 3epeH TJIarHokKaasos, obeciBeuHBaHHe OHOTHTA M THJIPO-
cmoinsanus  kaonaunurta. [loawoe 3amosaHenHe TOPOBOro TMPoO-
CTPAHCTBA BTOPHYHBIM KBaplleM IMPHBOAHT K (OPMHPOBAHHIO MO-
3auYHOIl CTPYKTYPHI, XapakTepHuaylouweiics MJI0THBIM KOH(OPMHLIM
coujieHeHHEeM 3epeH, COXPAHSAIUIHX NPH 3ITOM OTYETJHBYIO NepBO-
HayanbHyio 006JOMOUYHYIO CTPYKTYpPY OJiaroiaps MpHCYTCTBHIO mJje-
HOK Ha TMOBEePXHOCTH OOJOMKOB NOJ pereHepanHoHHOH KafiMoii
(puc. 30, 6; 31).
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Ilpu obGpasoBaHHH MO3aHUYHBIX CTPYKTYP BO3MOMKHBI MPOsiBJe-
HHsI MHKOPMOpalUHH H MHKPOCTH/IOJHTH3ALHH Ha rpaHHlle OTAelb-
HLIX 3€peH HJH BAOJb TPeLiHH, NepecekallnX HecKoJbKOo 00J1oM-
koB (puc. 30, e, @). O6pasoBaHHe MECUAHHKOB ¢ MO3aHYHBIMH
CTPYKTYpPaMH (HIH MO3aHUYHBIX NECYAHHKOB), Y KOTOPHIX
NepBHYHBIE KOHTYPH OGJOMKOB MOryT ObiTh elle oGHApyKeHbl, CO-
OTBETCTBYET 30He TrJay6OKOro KaTareHesa H NpoTeKaeT B YCJo-
Buax: p=2 kbap u (=200 °C. B nopomax ¢ TJHHHCTBIM LeMei-
TOM [epBOHAYAJbHO MNPOHCXOAHT PACKPHCTANJIH3ALHA [EMeHTa,
ero THAPOC/IOAH3ALHs], YacTHUYHAs KOPPO3HS KBAapUEBBLIX 3epeH H
HX, TaKXe 4acTHYHas, pereHepallds B TeHeBBIX y4YacTKaX; y HHK-
Hell rpaHdlbl KaTareHesda YCHJHBAIOTCA SABJIEHHS HanpasJ/eHHOMH
KOppo3uH M Kpucraanusaumuu (puc. 30, e). B nmecuanukax c¢ xap-
GoHaTHbIM M cyab(aTHHIM lleMeHTaMH Ha HayaJbHBIX 3Tanax
KaTareHesa BO3MOXKHA MHTEHCHBHAA KOPPO3Hs O0O0JOMOYHBIX 3e-
PEeH, NOCTENEeHHO 3aTyXawllas o Mepe OTKaTHI KapHoHatoB u
cyabpaToB M cMmeHsioulascs ¢ TAyOGHHOR NPOSBIEHHSAMH KBapile-
BOW pereHeparuu.

Janbueitinee npeo6pasoBalie KBAapLUEBbIX TMecUaHbIX MOPOJ 3a-
KJI0YaeTcsi B CTHPAHHH TEPBHYHBLIX KOHTYPOB OGJOMOYHLIX 3epeH
BCJCACTBHE pPEKPHCTAMIH3aUHOHHOrO 0OJacTe3a, YCHJEHHS SIBJe-
HUH MHKOpPHOpAUMH H coOHpaTe/bHOH KPHCTadAH3allii, B pe3yilb-
tatre 4Yero  (GOPMHpyeTcsi  HenoJiHODJacTHUeCKash CTPYKTypa
(puc. 30, 2#) W3 H30METPHYHBIX B3aHMONPOHHKAIOULHX 3epeH, 10-
TepSIBIIHX PeJHKTOBBIE OO0JIOMOYHBIE CTPYKTYpPH. 30HAa Mepexoja
0T MO3aHYHBLIX CTPYKTYP K TpaHo6/acTOBOH COOTBETCTBYET 30HE
MeTareHesa, & MOPOJALI eil OTBeuaiollHe HOCHAT Ha3BaHHe KBap-
HEeBbIX METaNnecyaHHKOB.

B noposax ¢ rAHHUCTBIM LEMEHTOM OCYILECTBJSETCS €ro nepe-
KpHcTa/iiu3alus ¢ o0pasoBaHHeM MHKPOJemuL00/1aCTOBLIX JIHH30-
ueK W HenpaBHJIbHBIX MPOCJIOEB BJOJb TPELlHH CKOJbMKEHH,
B 3epHax KBapla VCHJIHBAIOTCA SBJIEHHS HampasJeHHOH KOPPO3HH
H KPHCTAJJH3alLHH, OCYLIeCTBJAETCH PeKPHCTAJJIH3AUHOHHBI OJa-
cTes, UYTO B KOHEYHOM cueTe NMPHBOAHT K NOSIBJEHHIO BTOPHYHO-
CJOWCTONH TOPOABI C YepelOBAHHEM CJOHKOB XJOPHT-C/AAHCTOTO
H KBapuesoro cocrtaBa. [lopoant ¢ HeoryeT/iHBO cHOPMHPOBAHHOI
KPHCTAIIH3ALHOHHON  CJOMCTOCTBIO, HEYNOPSA04YeHHbLIMH, HacTo
MEJKO- H TOHKOUELIVAUATHIMH XJIOPUT-CJAIOAHCTBIMH arperataMu
peJHKTaMH 0GJOMOYHOTO KBaplia HOCHT HAa3BaHHE CJII0JAHCTH X
HIH XJAOPHT-CHIOAHCTHX MeTanecuaHuKoB. Ouu sBias-
I0TC aHajoramMH TJHHHCTBIX KBapleBbiX NecuaHHKOB, NpHHalie-
JKallMMH 30He MeTareHesa.

MuHepasabible TpeBpalleHHss KBapUeBHIX necyaHbIX TOPOJ Ha
CTaJHH MeTareHe3a 3aKJ0YaloTcsi B Pa3pylieHHH KaJHeBBIX ToJe-
BBIX LIMATOB, B TOM 4YHCJe W MHKPOKJIHHA, B Npeo0Opa3oBaHHH
NJarHoK/Aa30B, KpoMme aab0HTa, paspylIeHHH TJayKoHuTa, OHo-
THTA, KAOJHHHTA, MECTO KOTOPHIX 3aHHMAi0T HOBOOOPAa3oBaHHBIH
KBapil, ann0HT, AHOKTa’ApHUYecKas cJaiona, GAH3KAas K MYCKOBUTY
(moautun 2M,), nupodunant, AHKKHT. BoamoxHo Takxke obpaszo-
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BaHue KapOOHATOB, XJIODHTA M MAaparoHHTAa 3a CYeT IVIHHHCTHIX,
l\'apf)OHaTl[O-I‘.’Il{lIHCTH}i KBapueBbix HJH OJIHTOMHKTOBLIX I1€CKOB.
Huxusas rpaHuia MeTrareHnesa le[GJlHSHTEJIhHO COOTBETCTBYECT
ycaoBuaM p=2,5--3 k6ap, =250~ 280 °C.

MeraMopduueckas nopojia, CJoMeHHash KBaplem, HasblBaeTcs
kBapuuTtoMm Ilpusnakamu KBapuuTta, TakuM oOpa3om, ABJA-
W0TCSl KBapUeBHt cocraB W OJacTHyeckas (mop¢mupodaacrosas)
crpykrypa (puc. 30, o ¥ 3) npH OTCYTCTBHH 00/IOMOUYHOrO KBapla,
3a HCKJAIOYeHHeM eJHHHYHBIX, 00blYHO HauboJee KPYNHBIX 3epeH.
Kak orMeyasnoch, KBapUHTBl MOTYT OBITh BTOPHUYHLIMH, MeTacOMaTH-
YeCKHMH HJIH TepBHYHO-OCAMOYHLIMH; CpelH MNOocJaeIHHX CYIlecT-
ByoT ofpa3oBanuble 3a cueT MeramMop(pu3mMa OHOXEeMOIeHHBIX CH-
JHIHTOB (MeTaCHJHULUTOBHIE KBAPLUHTHI) M 3a CYeT KBapleBHIX
neckoB (MmeTaoGjoMoutble KBapuuThl). Ilpusanakamu meraoGaomou-
HLIX KBAPLUHTOB, OTJHYAIOUIHMH HX OT BCEX OCTAJbHBIX, ABJSAIOTCH:
1) npHCYTCTBHe OKATAHHBIX 3epeH WJH O0O0JOMKOB OKaTaHHBIX 3e-
peH LHPKOHA, MOHAalMTa, PYTHJIA HJH HJIbMEHHTA; 2) mapareHes
C BLICOKOTVIHHO3eMHCTBIMH CJIAHIAMH — NETPOPHIIHTOBBIMH, KOp-
JIHCPUTOBLIMH MJIH KHAHHTOBBIMH, 3) BLICOKHH THTAHOBBIH MOJIY./b,
BoOOLLE XapakTepHHIl M5l BHICOKOAHGDGEPEeHIHPOBAHHBIX TOJIL
Tepp_ﬂl"ellHOI‘O NPOHCXOXKACHHS, 4) reoxXHMHyeckKast accoumanHsa H
psiL NMOJBMKHOCTH XHMHUECKMX 3/eMeHTOB, BBIABJIAEMEBIH, B uacrt-
HOCTH, METO/OM MHOTOKPAaTHOH KOppensiuuH, OJH3KHH K HOealb-
HOMY DPSAY MOABHMKHOCTH MaJIbIX SJIeMEHTOB B CBfA3H C YCJOBHAMH
ryOOKOrO XHMHYECKOr0 BBIBETPHBAHHS NPH HAKOIJIEHHH KBAPLEBBIX
neckoB. IlepeuncyienHble MeTO/bl YCHNEUIHO HCMOJAL30BAIHCh AJIA
MHOTHX OOGLEKTOB, B TOM YHCJe [AJA APeBHeHIIUX TIPaHYJHTOBLIX
KoMmiaekcos Kouabckoro mosyocTpoBa M HHMKHeapXeiickoro AJijaH-
cKoro Kommiekca [27].

KBapueBble meckn ¢ TJIMHHCTBIM LIEMEHTOM NpH MeTaMop(H3Me
npeBpallanwTcs B CJANAHCTO-KBapIeBbe HIH XJAODHT-
CTNIOIHCTO-KBAapPIMeBble CJAaHIb, MePBHYHO OCAJ0UHAA
NPHPOAA KOTOPHIX TaKxkKe MOXKeT ObITh yCTaHOB/JeHa MeTOAaMH, OT-
MeueHHBIMH Beie. [Taparenes ¢ BbicOKOAH(depeHIHPOBAHHEIMH
nopoaiaMH H reoXHMHUYEeCKHe acCCOLHallHH, GaH3KHE K Haea/bHOMY
pSAAY TOABHMKHOCTH XHMHUECKHX 3JEMEHTOB, IO3BOJSIT OTJIH-
4aThb 3TH MOPOABl OT MeTaMOp(H30BAHHLIX apKO30B H HEKOTOPBIX
JUTHTOBLIX TMECYAHHKOB, KOTOPHIE TO MHHEpaJbHBIM H CTPYK-
TYPHO-TEKCTYPHBIM  XapaKTepHCTHKaM  MOTyT  OwITb  OJH3KH
K MeTaMOp(pHYeCKHM PazHOCTAM MepPBHYHO-TVIHHHCTHIX KBapIeBHIX
MeCKOB.

leonoruyeckoe pacnpocTpaHeHHe M mnaparene3n. CpeneHHs
0 TEePPHTOPHAJNLHOM W BO3PACTHOM paCHPOCTPaHeHHH KBapIeBbIX
1 OJH3KHX K HHM TeCKOB M TECUAaHHKOB COJlepKaTcsi B CBOJKAX
[24, 33, 45], a Takxe B paborax A. M. Ilexomckoro ¢ coaBTopamu
[1958 r., 1960 r.], IO. I1. Kasarckoro [1976 r.] n MHOTHX ApyrHX
ny6ankanuax. OTMeuasi pacnpocTpaHeHHe KBapleBHIX MECKOB H
MecyYaHHKOB, HeoGXOJHMO OCBETHTH He TOJbKO HX reorpadHio H
BO3pacT, HO TakKe OCOOEHHOCTH HX TEKTOHHYECKOTO MOJOXKEeHH:
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B TeX HJIH HHBLIX perHoHax. B CHJIY HeOJHO3HaYHOCTH TCKTOHHYEe-
CKMX TMOHATHH H TEPMHHOB, a TaKXKe BO3PACTHBIX JATHPOBOK CTAa-
JAuil pasBUTHA 3eMHOH Kopel B ri. XI mpoBoguTcst rnpuMeHsiBLIASCS
mHoio paHee [50] m mpunsiras B AauHoii paGoTe cHcTeMa COOTBET-
CTBYIOLUIHX MOHSITHIT W BO3PACTHHIX JATHPOBOK TEOJOTHUECKHX SB-
JIeHHI.

B Toanmax karapxes, (pOPMHPOBABIUHXCH B YCJAOBHAX OGUIHPHBIX MOGHABHBIX
30H WJIH MaHICOCHHK/JIHHAJILHBIX CHCTEM, MeTao0/0MOYHLIE KBAPIHTH, pAaCMO3Ha-
BaeMbie M0 PeJKHM pefHKTaM OOJOMOYHBIX CTPYKTYP, OCAaZOMHHIX TEKCTYp H OKa-
TaHHBIM 3€DHaM UHPKOHZ, PYTHJAZa M HEKOTOPHIX APYrHX MHHEpPAJOB, BHIABJEHBI
B HEHTPCKOH cepHH ANIaHCKOro WIHTA, B HHMXHEN NepBHYHO-OcalovHOf (?) Toaute
Katapxes AHa(apckoro mHTA, B HHMKHEl — KePETbCKOfl CBHTE (eJ0OMOPCKOll CepHH
Cepepnoii Kapeann, B cepun Tpensuan CesepHoii AMepHKkH, a TaKiKe B APYTHX
HanGosee apesHHx obpasopanusax Wunum, Ascrpannu, Adpuxn u IOxuoit Awme-
puki. Bo MHOrHX cayuasix, Kak, HampHMep, B HEHrPCKO{l cepii, TAe nepBHYHO-
06s10MOYHAs NPHPOJA KBAPUHTOB Jydlle BCErO AOKA3LIBACTCA, OHH ACCOUHHPYIOT
¢ TJHHO3EMHCTHIMH CHAHIAMH, MeTaOOKCHTAMH, MapraHueBO-KPeMHHCTHIMH JIOpO-
ZaMH M MeTaKoHIJloMepatamiu. B JpyrHx pernoHax HemocpeACTBEHHOfl CBA3H
KBAPHUTOB ¢ AHQhepeHUNPOBAHHEIMH OCAJOUHBIMH MOPOJAMH HET, H OHH 3aje-
raloT B paspesax BMecTe ¢ BYJKAHHTAME, NPEBPAlleHHLIMH B THefickr # amdH-
Gonntel. Haxoxaenue merao610MOYHLIX KBAPUHTOB B HanGoJee APEBHHX H3BECT-
HEIX 0Opa3OBaHHSX MAaTepHKOB BechMa TNPHMeYaTe]bHO, TMOCKOJNBKY CBHIETENb-
CTBYET O CYLIECTBOBAHHH MACCHBOB cyWH M o6jacTtefl cegHMeHTAllHH, O CyIIecT-
BOBAHMN THApOCheps u ocagounoii auddepeHiHauiy Ha CaMbIX PaHHHX 3Tanax
Pa3BHTHA HaLleH NJaHeThHl.

B apxee — B HyK/eapHYI0 HJIH MParcOCHHKJIHHAAbHO-KPATONHYIO CTajHIO pas-
BHTHS 3€MIOH KOPbl — B pa3apesax NpareoCHHKJIHHAJIBHLIX MPOTHOOB BCTpEualoTCA
KBAPUATE, HMEWIlHe NOAYHHEHHOE 3HAYEHHE OTHOCHTENLHO MNEPBHYHO-BYJIKAHO-
TeHHHIX TOJILI, YpesBniuaiino XapakTepHux Aas apxes. Ilepsuuno-oGroMouHasi npH-
pona KBapUMTOB HE Bcerja MoxKeT ObITh YCTaHOB/IEHA, TeM He MEHee HX NpHCYT-
CTBHe mpejAllosaraercs B paspesax pannux Kapeaua Kapeawu, cpeam rueiicos,
cianueB n ampuboauTos xapGelickoro H TapaTHILICKOTO KOMILIEKCOB Ypana, B co-
craBe ropanckoii cepuu [lamupa, nep6uickofi cepun Boctounoro Casxa u madno-
mopckoit cepun 3anaanoro [lpubaiikanbs. Ha CeBepo-AMepHKaHCKOM KOHTHHEHTE
MeTa06JI0OMOUHBIC KBAPLUHTE H3BECTHHl B KJACCHUECKHX pa3pedax apxes — CepHH
KuBathH, B acCONHAUHM ¢ rpayBaKKaMH, NHPOKJAACTHYECKHMH NOPOAAMH i MOLY-
WeYHbIMH JlaBaMH. KBapunthl H3BecTHH B MeTaMOK(bHIIECKHx ToJax apxeickoro
dynnamenta Huaun, I0xnoit Adprxu n I0xuoft Amepuki. Xapakrepholi ocoben-
HOCTbIO KBAPLUEBHIX MeTamecHanblX HOPoJ apxes sBJsercs MX accolHauus ¢ Ja-
BaMi, TyhaMH, BYJKaHOKJACTHYECKHMH rpayBakKamu, pasHoOGPasHBIMH CHHIH-
TaAMH Il CHJHKATHO-KEJE3HCTHIMH MOPOAAMH TIJYOGHHHOTO MpoHcXxomaenns, obpa-
3YIOUIMMH TOJIIH MOIIHOCTBIO B COTHH H THICSYH METpOB.

PanHnit npoTeposoil sBHACA 3M0X0{ HHTEHCHBHOTO PasBHTHA KBAPLERLIX TNec-
YaHbIX TMOPOA, (OPMHPOBABIIAXCA B Npejeax ocalovHbiX 4exXJ0B OOIIHPHLIX npo-
TonaatopMm, BOIHHKIINX Ha mMeHenseHax apxefickoro ocuosanud. ITockoabky B He-
Topun 3eman Gosblie e GBLIO NEPHOA CTOJb 3HAYHTENLHOTO MO MacuiTabaMm XH-
MHYECKOTO BLIBETPHBAHHA, MeTao0JOMOYHEIE KBAPUHTEL H KBapIUEBHIE NecyaHHKH
pacnpocTpaseHs TPAaKTHYECKH BO BCeX paspe3ax HHIKHEro MNPOTepo3os B acco-
UHAIAK ¢ KBAPUEBLIMH KOHIJIOMEPAaTaMH, BLICOKOIVIHHO3EMHCTHLIMH  C/1aHLAMH,
a TaKKe C/MIOJHCTO-KBapIUEBLIMH MOPOLAMH, H3BECTHAKAMM, JOJOMHTaMH, JKe-
CTHJAHTAMH, PeXe KHCIABIMH M OCHOBHBLIMH BYJKaHHTAMH. KBapuessie necuaHukH
NPHCYTCTBYIOT B COCTaBe KeiBCKOH CepHM, HMaHJpPa-Bap3yICKOM KOMILIeKce H
cerosepckoil cepun Baatuiickoro wuTa, KPHBOPOXKCKON H (pyH3eHCKoll cepHax
VKpaHHCKOrO KPHCTAMJIHYECKOrO MACCHBA, MAKCIOTOBCKOM KOMILIEKCE AHTHKJIHHO-
pust Ypaaray, B cBurax yaokaHckoro Kommiekca Kojapo-Yiokauckoro nporu6a
H B paspe3aX MOIIHEIX TEPPHTEHHBIX TOJII, BHINOJHAWMEX rpalensl B npeaenax
Anpanckoro muta. Keapuespie nmecuaiHKH H KBapUHTHl PacnpoCTPaHCHnl B HHXK-
sem nporeposoe IOxuoin Adpuxi, B ToM unese B opmaunn  Butsatepcpang,
B Toamax rpynnsl Kusuuno na KanajackoM uuTe W B APYrux paiionax.
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B coctape oTsoXenuil cpeanero mpoTeposos *, oTseuaioulero srany raobalb-
HOH TeKTOHHYECKOH CTaGHJAM3AlUNH, KBAPLEBLIE NECUAHHKH PAclpOCTPaHCHbl CpeiH
00GJOMOYHLIX KPACHOUBETOB, 44CTO 4CCOUHHPYIOT €O CJIOJHCTO-XJOPHTOBLIMH H
CAIOJHCTLIMH  CJIAHUAMH M BYJKAHHTAMH TPEHMYIIECTBEHHO KHCJOro CocTaBa.
[TnacTel M nNaYkH OJHTOMHKTOBBIX M KBAPUEBLIX [MECYAHHKOB YCTaHABJIHBAIOTCS
B cybnoTHun DBaatniickoro mmra, B Tentoprunckoit cepun ITaToMcKoro Haropbs,
B cepun Cempu Hugocrana, B obaoMounbix Toamax soust Kapnenwrapus s Ce-
Bepuoit Aetpaanu, B cepun Humunit /laGayut Kanajackoro mura.

B cragmio paHHHX OpPTOreocHHKAHHAJeH H MAaT(OpPM, MO BPeMeHH OTRBeYalo-
wyio pudelo, oaHoBpeMeHHo ¢ o6ocofjeHHeM TreoCHHKJHHAMBHBIX, M1aTdopMeH-
HBIX H NEpPexoAHbLIX 30H BrepBbie B HCTOPHH 3emJn HabJiofaeTcsi TeKTOHHYECKas
JOKaJH3ALHA KBaplleBO-NecuaHbiX MOPOJ, pacnoJaralomuxcs Ha mjatdopmax H
B MHOTCOCHHK/JHHANAX. KBapuHTh 3HJbLMEPAAKCKOH H HH3EPCKON CBHT, 3Hralb-
rHHCKas cBHTa DBalllkHPCKOro aHTHK/AMHOPHSA, KBApUHTH CYBAHAKCKOTO KOMIJeKca,
ocobenno akbuukckas csura Ypaaray, Gaccerckas csuta Cpeanero Ypana, no-
FOpiofickas CBHTa CYXONHTCKOW cepHH EnHceficKoro Kp#ia — NpHMEphl KBap-
LEBO-TIECYAHBIX MOPOJ] MHOT€OCHHKJAHHAJAbHOTO THna. C nuiaTdopMeHHBIMH CTPYK-
TYPaMH CBH3aHBl KBAaPUHTBl UIOKIIHHCKOH CEPHH, OBPYUCKOH CepHH, OTJIOKEHHA
cpeanero u sepxuero pudes Opuanckoi n Ypumcko-Toxanckolt Bnaamn na Pyc-
ckoit naardopme U ap. 2

B oranuMe oT npeiumecTBYIOUIMX CTaaMi passuTHd 3emad, B pHdee Habaio-
aaercst OT/Jle/IeHHe, 33 HeMHOTHMH HMCKJIKYEHHAMH, KBapIEBO-TecyaHslX Nopoj oT
BY/JKAHHTOB H CBA3AHHLIX ¢ HUMH NOPoA H o6pasoBanHe MapareHe30B, BK/0OUYal0-
UIHX KpPOMe KBaplLeBHIX M OJHFOMHKTOBBIX TNeCYaHHKOB AapKO30Bble MNecuaHHKH,
XJOPHT-THIPOCAIOAHCTEIE H NHPOMGHIHTOBBIE CJAHIL, H3BECTHAKH H JOJOMHTHL

C nauana ¢aHepo3os M XapakTEPHOro s 3TOr0 3Tana pasjiesenHs 3eMHOI
KOPhl Ha OPTOTEOCHHK/IHHAMH H MJAATHOPMEI NMPOHCXOAHT ewe GOJblIAS JOKAIH-
3alMs KBAaplUEBLIX MecyYaHpX MOpojA, KOHUEHTPHPYIOUWMXCH TNPeHMYIIECTBeHIO Ha
IApeBHHX nJaTdopmMax ¢ A0KeMOPHICKHM OCHOBAaHHEM. 3HAUHTEJbHO MeHbLIe HX
B npejesax MOABHMHBIX SMHIepUHHCKHX nuaThopM, Tle uaule AOCTHraercs cre-
MeHb 3PEIOCTH, OTBEYAlOLIasi OJHTOMHKTOBLIM MecYanHKaM, O4eHb MaJo KBapie-
BHIX TIECYAHHKOB B TNepefloBHIX NPOTHGAX M TeoCHHKANHAJBHO-CKAA/uaThlX CH-
cTeMax.

OTnoMeHHAMH Yexjaa ApeBHHX naaThopM, CJAOKCHHBIMH KBapleBLIMH [ecya-
HHKAMH MJH CONEPHKAIIHMH HX B 3HAYATENbHOM KOJHuecTBe, Ha Pycckofi naar-
tdopme (raba, 17) sABAAOTCH: JIOMOHOCOBCKAs CBHTA HHMKHero KemMOpHs, THC-
KPECCKHii TOPH3OHT CcPeaHero KemOpHs H NaKepopTCKHA TOPH3OHT HHIKHEro op-
poBuka Jlewunrpajackoii oGaactu u IIpu6GanTHKH, CpefHHil H UYACTHUHO BepPXHHMil
JleBOH cesepo-3anaanoil uactu naatdopmu, Tumana, Capatosekoro n Kyi6oies-
ckoro [ToBosixkbsa, GOGPHKOBCKHI H TYJBCKHI rOpH30HTE MOCKOBCKON CHHEK/IH3LL.
B paspesax Me30308 KBaplUeBble NMecKH H TNecUYaHHKH TPHCYTCTBYIOT B COCTaBe
HHKHEH, cpeaneii WM BepXHefl 0Pl pa3anunuiX paitonoB Pycckoit naardopmol |
CPeaH HIKHEMEJOBBIX, 0cofenHo antT-aabOCKHX Mmopol MOCKOBCKOH CHHEKJIH3B,
Capatosckoro [ToBomxbsi # Boaro-Jlonckoro mesmjaypeubsi. B cocrase KaiiHo3os
KBaplephie MecKH UIHPOKo pa3Butel B Yabauo-CapatoBckom mnporuGe n Jlnen-
poBcko-JlOHEUKOR BHaJHHE — 3TO CHI3PAHCKAS H KAMLIIMHCKAad CBHTBHI MaJjeo-
lleHa, KaHeBCKas CBHTA MaJieolleH-301leHOBOTO BO3pacTa, Gyuarckas CBHTa najeo-
rena, XapbKoBckas cBHTa oJauronena. [lupoko, pasputm na tore Pycckoii naat-
(opMbl KBapleBhie NMecKH TNOJTABCKOM CEPHH OJHTOIEH-MHOLEHOBOTO BO3pacTa,
MecKH HeoreHa OT CApMATCKOTO JO MOHTHYECKOro APYCOB M, HAKOHEN, epreHHHCKHe
NeCcKH BepXHero mJHoiena 6accefinos uuxneit Boarn n owna.

Ha Cu6npckoit naatdopMe KpapueBhle mnecuaidble NOpoAnl B ofllemM wmeHee
nuddepernnpoans 1 Gojnee JHTHOHUHPOBaHH, YeM Ha Pycckoil naatdopme. Onn
TNPHCYTCTBYIOT B 10J0MCKOM Kommiekce Hpkyrckoro amdgureatpa, B OpAOBHKE
Tpuanrapckoro paftona u Gacceiina p. JleHbl, B HHXHEM cHaype loro-zanaza Cu-

* Kak u3secTHO, pemncHuem Ydumckoro cosemanus 1977 r. cpemunii npo-
TEpO30i HCKJIIOHEH M3 TEoXPOHOMOTHHECKOi WKa/Abl H O0OBLeJNHEH ¢ PaHHHM npo-
Tepozoem, onnako JI. M. Canon [1982 r.], A. A. Tlpemosckuit [1985 r.] u apyrue
HACTAHBAIOT HA COXPAHEHHH 3TOTO MJH 6GAH3KOro K HeMy CTpaTHrpadH4Yeckoro
nojpasjeienis; TAKHX ¥Ke Mpe/CTaBJeHHi NpuUAep HBaeTCs ABTOP.
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TABJHLA 17

CKOpOCTH HAKOMJIeHHS OCHOBHBIX OCAIOYHBIX KOMILIEKCUB
Pycckoit nnatdopmbl, cojiepKaiiux Kpapuesbie MeCKM H MecYaHHKH

Hputnn agpen
BoapacTHoil Haspanue ocafoMHOro KoMmmiexkca BHTEAL- Bpems, HaKonme-
HHACKC [Teonorusueckue dopmauun . .. 1981 r.] e MJIH. Jet HHA,
Mom: M/ MJITH.
HOCTL, M Jer
Py3—N; INecyano-rMHUCTRIE  YIJI@HOCHBII 20 25 0,8
YKPaHHCKOI CHHEKJIH3b
P, [lecyano-raunucTBIE  YrACHOCHBII 40 23 1,7
ora Pyccxkoit nuardopmsl
Kyal—Kgs Kpapueso-raaykonntosetii  (hocgo- 50 10 5,0
PHTOHOCHBIH ora Pycckoii
naarhopMel
K, Iecuano-rannncrulit  HenTPaIbLHON 100 30 3,3
H 10:KHOI uvacteil Pycckoii naar-
(hopmbl
Ja [Mecuano-rmunucTeiil  yraeHocHbli 65 20 3.2
Mockosckoil cuHexaIn3sl
Cyv [Mecyano-ruHHCTO-GOKCHTOBO- YTl - 50 5 5,0
HOCHBIHl CeBepo-3anajgHoil M LeH-
TpanbHoii yacrteil Pycckoil naar-
thopmbl
O; [Tecuano-ranuuncro-pochopuToHOC- 60 20 3,0
" HBIH 3anaja Pycckoi naatdopmbl
€1—€2 Kpapueso-necuanmiit CeBepo-3a- 80 30 257
naza Pycckoit naatdopmol
CpeiHsis CKOPOCTL 3,1

6upckoii naathopMbl, B BepxHeM AeBoHe — KapOone PhiOHHCKOH BnaauHbl, B HHIK-
Hem KapOoHe TyHrycckKoif cHHeKAH3bl, B HHIKHeH — cpejHeil wope loro-sanaja
naathopmel 1 BHIIOACKOH CHHEKJH3bl, B HEOTEH-YETBEPTHYHBIX OTJIOMEHHAX AH-
rapo-TaceeBcKoll CHHEKJH3LL

3HauuTeNbHO MeHbIle KBAPIUEBBIX MeCYaHLIX MOPOL B Hex/ae MOJOALIX MaaT-
¢opm — 3anaano-CubHpckoii 1 TypaHckoil; OHH B LeJI0M MeHee 3peibie H 4acTo
ACCOUHHDPYIOT ¢ OJIHTOMHKTOBLIMH MecuaHHKaMH H KpapleBbiMH apko3ami. [lpu-
CYTCTBYIOT B ceHoMaHe — typone Kacckoit Bnagnnn 3anaano-Cubupckoit naar-
dopmul, B anpbe H BepxHeMme0BBIX oTJokeHHsx Typraiickoro nporufa, B Bepxme-
mesqoBom paspese Llentpassioro Kaszaxcrana u Hawiickoit Bnaguuel. Bhicoko-
KBaplUeBbiMH (10 MOHOMHHEPAJbHLIX) SBJAAIOTCA HEKOTOPhIE NECKH  301ena
IMpumyrojaxkapes, Ilpuapaaba u [IpHTamwkentckoro paiiona, neckn OGypoyrodsnoi
cBuTLI MHOLeHa (?) 3anaanoii CuGuph.

OcHoBHBIMH KBapICOdepaKallHMH MapareHe3aMl m1aTHOPMEHHBIX OTI0XKeHHH
SIBJISTIOTCS: KBapleBble MecyalHKH — OTHEYMOpPHBIE TIJIHHL — MACTLl YIS, KBap-
LeBLIe MeCYaHHKH — OTHeYNOpPHbie TVIHHBl — OOJIHTOBLIC JKCJe3Hbie pPYAb; KBap-
LeBLle MeCHAHHKH — FHAPOC/IOLHCTBIE THHBL — IIaYKOHHTOBLIE [UIHHLL H Hecud-
HHKH; KBApUERbIE TMeCYaHHKW — [JIAVKOHHTOBBLIE TIHHE H necuaHnkd — docdopu-
TOBBIE  TIECYAHHKH,  KBapleBbie  NeCYAHHKH — MMIaYKOHHTOBbE — TECHYaHHKH —
KPEMHHCTBIE MOPOAH JHATOMHTO-ONOKOBOM TIPYONH; KBapuesble MECYAHHKH —
MOHTMOPHJUIOHHT — F1aYKOHHTOBBle TaHHbB — KapGoHaTHele nopoawl. [lpyrue na-
pareHessl MeHee pacnpocTpateibl.

B ob6aactax nepexoanoro THIA KBapleBLIE MecuaHuie MOPO/LI BCTpevanTes
CMOPAaIHYECKH; OHH 06bIUHO M10X0 AnddepeHiHpoBans H Cnoco6HLl 3aMellaThes
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0 NMPOCTHPAHHIO NOPOJaMH HHBIX MHHEpaJbHBIX THMOB B CBA3H C W3MCHEHHAMH
ucrounnkoB choca. IlogoGuas KapTHea Ha6J0AaeTcq B TPHACOBHIX H IOPCKHX OT-
noxkenuax IIpHKacmHA, B BePXHEMEJOBLIX H HEOreHOBLIX OTJIoMeHHsx [Ipexkas-
ka3bsl, B Heorene Kpeima u IIpukapnatbs.

B reocHHKJIHHAJbHO-CKJAAA4aTHIX 06JacTaX (aHepo3od KBApUEBHIE NECHAHHKH
ABJISIIOTCA JHGO KOMILJIEKCAMH OCHOBaHHS, MPEALICCTBYIOUHMH COGCTBEHHO TIeo-
CHHKJHMHAJbHBIM, KaK, HanpHMep, LIHPOKO paclnpocTpaHeHHbie OTJOXKEHHs OpAo-
pika Ypaao-Tansiianckoit ckaaguaroii obaacti, AHG0 HMEIOT aJJIOXTOHHOE TMPO-
HCXOXKJIEHHE B CBfI3H ¢ BEIHOCOM OCAaJKOB H3 Npujexauleif maaTgopmul. AJox-
TOHHLIM MOMeT ObiTh caM 0cajJ0K, NOCTYNAIOWHA H3BHe H BKJAHHHBAIOLIHHCSH
B OCdjKil MOABIAHOH o6mactu. B 3ToM cayyae nabuiofaeTcd aHOMaJsbHas acco-
UHALHA KBapLeBbIX NMECYaHHKOB € THAPOCIOAHCTO-XJOPHTOBEIMIL C/AAHILAMH, rpay-
BAKKaMH H BYJKaHHTaMH, HampHMep B ArHoGCKOM KOMILIEKCe OpJOBHKA — paH-
Hero cuaypa IOxuoro Tsaub-lllana, AJioXTOHHEIMH MOTYT OBITH TaKKe TO.ILH
NecYaHo-KBAPUEBLIX NOPoJA (TeKTOHHYeCKad aJJIOXTOHHOCTb), COIHIKEHHBIE C KOM-
NJeKcamMu CKJAaguaTteix obuaacrteil B pesy/ibTaTe TOPH3OHTAJBHBIX IepeMelleHHil
Mmace. TakoBLIMH, NO-BHAHMOMY, ABJSIOTCS TAKaTHHCKAs M MAIUHACKA#A CBHTH je-
BOHa YpaJa, MOKUIeBAaTCKasi CepHA OPAOBHKa-cuaypa 3epasumano-Iuccapekoii 06-
nacti MO0munoro Taub-llans. Muoorga B Haj0XeHHBIX BrajgMHax cKJaguaTelx o6-
Jacreii MOryT (OPMHPOBATLCS OJIHITOMHKTOBO-KBaplieBhbie MMecYaHHKH, Kak, LanpH-
MEp, B COCTaBe BepXHenaJsieoreH-4eTBEPTHUHBIX oTJoxkennid 3eiicko-BypenHcKoit
aenpeccEd, MHOrounciexHple NPHMEpPbl KBApIUEBLIX NMECYaNHKOB MO 3apyOerkHBIM
TEPPHTOPHAM MOXKHO Halith B paborax [23, 24].

Ycanopus obpasopanus. B HacTosillee BpeMsi KBapleBble MeCKH
oOpasylorcst Kpaiine peako, HM3pecTHnl coBpeMeHHble H YeTBepTHY-
Hble neckH B JIHBHiicKoH nycrhine W nycThiHe CHMICOH, YeTBep-
THYHble KBaplieBHe INecKH Teppac ApajbCKOro MOPS M JIeJHHKO-
Bble uyeTBepTHUHHle necku Pycckoil mimatgopmbel. Bo Bcex caygasx
ux ofpasoBaHHe CBSI3AHO C IepeoTJoxenneM OoJee JpeBHHX
KBaplLeBLX meckoB, B oueHke posn (anuajbHBIX YCJIOBHH TPH
()OPMHPOBAHHH HCKOMAeMbIX KBapUEBLIX MEeCKOB CYILECTBYeT MHe-
HHe [24] o BaxHOM 3HaueHHH 30J0BOfl 06paGoTkH B oGorameHHH
ocallkoB 06JOMOYHBIM KBaplueM, B (GOPMHPOBAHHH cHeLHPHIECKHX
CTPYKTYP cBOeoOpasHoifi MAaTOBOil MOBEPXHOCTH, YacTO BCTPeYaio-
ueficst 'y KBapueBbix 3epeH. Illupoko pacnpocTpaHeHbl Apyrue
npeacTaBjeHHs O NMPEeHMYLIeCTBEHHO 11edb(OBOM HJIH NMpHOpPEXHO-
MOPCKOM TIPOHCXOMKIEHHH KBapleBo-lecyaHblx ocaakoB. CyM-
MHPYfl OYeHb HHTepecHble JAaHHble [45] no rexesncy MecTopoxie-
HHH TPOMBIIJIEHHHX KBapueBhix mneckos CCCP (ra6a. 18),
MOJKHO BHJETb, 4YTO CPeAH HHX JefCTBHTEJIbHO NpeobaafaloT
neckH Mopckoro reHeanca (48,6 9 Bcex Mecropomxienuii). On-
HAKO 3T0 npeobJajaHHe 10 CPABHEHHIO C KOHTHHEHTAJBHBIMH W
nepexonubiMu (45,5 %) He HacTOABKO 3HauHTeNbHOE, UTOOH
MOXHO OBIJIO TOBOPHTL O pemawoulell poau QusHko-reorpaduye-
ckoro (axkTtopa Ha npouecchl (OPMHPOBAHHS KBapLeBHIX IECKOB.

Muple cooTHOLIeHHSI TNOJy4YaeM INPH JeJNeHHH TeX JKe MecTo-
pOX/eHHH N0 TEKTOHHYeCKOMY npH3Haky. M3 KapTh MecTopoxje-
Huil neckos, cocrasjennoli A. M. Llexomckum u II. M. Kapcrenc
[45], cneayer, uTo M3 ofuiero yHcaa MecTOPOXKJeHHHA pacnpocTpa-
neno Ha Pycckoit nnardopme 61 %, na Cubupckoil niarpopme n
3anaano-Cubupckoit naute 10 9%, B cKJIaayaTHIX H TepPeXOMHBIX
ob6nacrax Kapkasa, Ilpeaxaskasbs, Ypana u Ilpexypambs 10 %,
na Typauckoii nauTe u B 3oHax akruuaaunu Cpenneit Asumn 5%,
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TABJIHLIA 18

CooTHOWIEHHE OCHOBHBIX FEHETHYECKHX THIOB KBapuepblX MeCKOB
H necyanukos (no nepeunio 170 mecTopomjeHHii KBapueBbiX NMOPoJ
na tepputopun CCCP, cocrasnenHomy A. M. Llexomcxum

n 1. H. Kapcrenc [45])

Uncao MecTopox-
Tenernneckue THNH AeHuft, o
KonTuHentasbuble, Gé3 YTOUHEHHS TeHE3Hca 19,8
OMOBHAJIBHBIE 2,6
JlemoBHanbHble, NPOJIOBHANIBHEE 2,0
JlegunKoBbie (NOAMOPEHHBIE, 03€PHO-JIEIHHKOBLIE H JIeHHKOBbIE 53
OTTOPKEHILbI)

AnnoBranbHBE 12,5
JlensToBHIE 3,3
H Tor 0 KOHTHHEHTaNbHEIX H NEePeXONHBIX 45,5

Oazepubie 5,9
Mopckue 48,6
Hroro OGaccefiHOBBIX 54,5

Becero 100,0

B ocTagpHbix paiionax 8 %. IlpemmyliecTBeHHOe pasBHTHE NpO
MBILIJIEHHBIX KBapLEBLIX IeCKOB Ha YCTOHYHBOH JpeBHEH mJjar-
(popMe, KakoBoil siBasiercsi Pycckasi naardopma, CBHAETENbCTBYeT
0 pellaionleM BJIHAHHH TEKTOHHUeCKoro ¢akropa Ha TNpOLeccH
BHI3peBaHHA IecyaHbIX OCajfKOB, Kak Ha 3TO BTepBbHE 00PATHIH
suuManne M. C. Ilseuwos, JI. B. Pyxun, I1. Kpunua u @. et
THAXKOH. Mauible cpeHHe CKOPOCTH HaKONJIEHHS OCafAKOB (CM.
puc. 17) aBaslTCA NPH 3TOM 0653aTe/bHBIM YCJIOBHEM,

B oueinke HenocpeacTBeHHOro MeXaHH3Ma BLISPEBaHHS TECKOB
Ha TeKTOHHYECKH MACCHBHBIX ydYacTKaX 3eMHOH KOPHl Takke cyule-
CTBYIOT pasHble MHEHHs O pewaioumei poJH KOpP BblBEeTPHBAHHS
B o6.acTsix cHoca [39], 0 mepeoT/iOXKeHHH H MHIpPAlUHH MarepHaja
1o 3axopoHeHHs1 [31], 0 MHOTOUHKJIOBOM NEPEOT/IONKEHHH Kak 06s-
3aTeJlbHOM yca0BHH [45]. Kaxawlit H3 3THX (aKTOPOB MOXKET npo-
SIBAATBCS OTJEJbHO H OKa3aThCsl PeILAoUHM, HO HX COBMECTHOe
AeficTBHe NaeT HaMJAyyurwii pesyabtar. Bce XKe HenocpelacTBeHHoe
¢opMHpOBaHHE KBaplLEeBOro ocajka B 3JIOBHH JOCTHraercs, mo-
BHAHMOMY, KpaiiHe peaxo. DasaibHble TOPH3OHTH KBapLCOAEpKa-
IHX TOJLL pefiko GHIBAIOT MOHOMHHepPaJbHBIMH. Jlaxe B BBICOKO-
auddepeHHPOBAHHBIX TOJILAX OHH HMelT JHGO OJHTOMHKTOBHI,
JH60 apKO30BbIii COCTaB, H TOJNbKO BhIlIE N0 pa3pesy, yacTo B OT-
JIOKEHHAX, NMPeJACTABJSIONHAX eJIHHBII LHKJI CceJHMeHTallHH, mecya-
HUKH CTaHOBATCA MOHOMHHepanbHBIMH. Tax, B HHXKHeH dYacTH
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Puc. 32. BospacTHoe pacnpejenenne MecTOPOMKAEHHH KBaplennlX neckoe Ha Pye-
ckoil mnardopme (coctaB]eHo MO MepeyHIo MecTOpPMKAeHHH B paGore [45]).
N — 4ueno mecropoxaeHnit.

taceeBckoil cepun Emnnceiickoro kpsika [Coeero 0. K. u gp.,
1975 r.] nNpHCYTCTBYIOT ME30MHKTOBBIE TOPOJB, CMEHSIOUIHECH
Boilie Gosee AuQQepeHUHPOBAHHLIMH NecYaHHKaMH H JOCTHralo-
lHe CTaJHH BHICOKO3pPEJLIX IOPOJ TOJBKO B BepXHeil 4acTH ce-
puH — B pejakoJeckoii cBure. B Benckoit cepuu Kapeanu apkoso-
Bble H OJHFOMHKTOBblE MEeCYaHHKH NEeTPO3aBOACKOH CBHTBI CMeHSi-
I0TCA  BbIIIE KBapUHTaMH MOKIIMHCKOH cBHTH [33]. B mnopopax
HHXKHEro SITYJHS, B NepBoil HHiKHell mayKke pacnpocTpaHeHbl ap-
KO3bLI, KOTOpble BO BTOPOI Mauke CMEHSIIOTCSI MOHOMMHepaJbHBIMH
necuanukamu [36]. To ke nHabGaofaercss B 3HIbMEPAAKCKOil CBHTE
Bawmkupckoro antukaunopusi [Bexkep 0. P., 1974 r.].

OueBHAHO, BO BCeX YKas3aHHBIX CJyyasx MPOHCXOAMJIO BhI3pe-
BaHHe MEeCYaHHKOB MO Mepe YBeJHYeHHS oObeMa OCaj04YHHIX TpO-
AYKTOB H, CJIeAOBATe/bHO, YBeJHYEeHHS BO3MOXKHOCTeNl M7 KOH-
IIEHTPAUUH MepeoToXKeHHbX ocaakoB. C TeueHueM BpeMeHH M0
Mepe HaKoIJeHHS NOAOOGHBIX TOJIL NPOHCXOAMJIO cO3peBaHHe 00-
uero netrpodoHIa, 3a CYeT KOTOPOrO OCYLLECTBJAJIOCH OCaJKOHAa-
kongiedne. ONHOBpPEMEHHO OCYLLECTBJAJIOCh TaKKe CTPYKTypHOe
co3peBalHe OCAAKOB, KOTOPOE B KOHEUHOM CHETE NMPHBOLHAO K 00-
PasoBAaHHIO XOPOLIO COPTHPOBAHHBLIX, NPEHMYILECTBEHHO MeJKO3ep-
HHCTHIX IECKOB, CJOMEHHBIX 3epHaMH C XOpoliedl H COBEpIUeHHOIl
okaraHHocTbio. OOllee co3pepanue nerpodoHia ycTaHaB/AHBaeTCH
JOCTATOYHO OTYETIHBO B BEPTHKAJbHBIX pa3zpe3ax KPYMHHIX oca-
nounbix nukjaos. Tak, B Ceseprom [Ipukacnun [JIuTosoro-nerpo-
rpapuueckne mcciaenoBaHus..., 1969 r.] KBapueBble necuaHHKH
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B paspese TpHaca pacnpocTpaHeHbl JIOKAaJbHO H 4acTo 3amella-
I0TCA TOPOJIAMH HMHBIX MHHepaJbHbIX THMNOB. B opckHX oT/oXKe-
HHIX OHH CTaHOBATCs OoJiee 3aMeTHH M jJaJiee, YBEJHUHBAs
Macuitabpl pacnpocTpaHeHus, MOJAydYaloT IMHPOKOE pDA3BHTHE B ep-
reHHHCKO CBHTe, TJe HX BLICOKasg 3peJOCTh MpOSBISETCH He
TOJBKO B BLICOKOM COJep2KaHHH KBapua, HO M B IOCTOSHCTBE
KOJIHYeCTBEHHOr0 M KayecTBEHHOrO COCTaBa €ro THNOMOPGHBIX
pPa3HOBHAHOCTEH H MHHepaJsoB TsKenoll dpaxkuun [21].

Ha ofuiee ysennueHHe 3peslOCTH NOPOA CHH3Y BBEpX B Npefe-
nax Pycckoii ninatdhopme ykaswmBaer A. M. llexomckwuii, yto Mo-
xer ObTh NPOHJIIOCTPHPOBAHO pacnpeleseHHEM MeCTOPOKIeHHl
KBAplUEBLIX MECKOB MO pa3pe3y, MaKCHMAaJbHOE KOJHYECTBO KOTO-
pBIX TPHYPOUEHO K OJHIOLEeH-MHOLCHOBOMY Bpemenu (pHc. 32).
Taxkum o6pa3oM, HepeoTOXKEHHE OCaJAKOB B TeUGHHE OJHOTO HJIH
HECKONbKUX O0CANOUHBIX LHKJOB, NpPOXoJslleec B OGCTAHOBKE BAJION
TEeKTOHHKH, HBJSETCS TJMABHLIM YCJAOBHEM H NOCTOAHHO MHelicTBO-
BaBmMUM (axkTopoM (OPMHPOBANUS KBAPUEBHIX MeckKoB. [Ipu aJu-
TeJbHOM TPOSIBJICHHH OHPeAeJeHHOr0 TeKTOHHUECKOTO PpexuMa
BCerja, paHo HJIM TO3JHO, CO3/aBajHCh TaKKe KJIHMATHUECKHE
APelNnOChJIKE AJ151 TAYOOKOro XHMHYECKOTO BbhIBETPHBAHHSA,



VIII

FJIABA

CEMEHCTBO APKO30B

TepMuH apkos BBe/eH, no-suauMomy, A. BpoHbspom B 1823 r.
AAS  TecYaHHKoB mnposHHUMH OBepHb, NPeACTABJSAIOUHX COOOIl
MexaHHYeCKyl0 CMeCb H3 KPYNHBIX 3epeH IO0JIeBOro lumara, KBapua
M M3 CJIOJAB H TJIHHB B KayecTBe BTOPOCTENEHHBIX KOMMOHEHTOB.
BrocieACTBHH TepMHH 3aKpenuJcs 3a MOPOAAMH TMOJEBOLINATCO-
AepKalUlHMH, XOTS NMPHUMEHsAJCA B Pa3HbiX 3HAUEHHSAX: KaK MOHA-
THEe MHHEPa/JOrHuecKoe, CTPYKTYDHO-MHHEPaJOorHuyeckoe W MHHe-
pasoro-reHeTHUecKoe. APKO30BHIMH IecUaHHKaMH B MHHepaJorH-
YecKOM CMBICJIe Ha3blBaJH MNOPOAH, COJepKallHe HeKoTopoe, 10
pasHbelM aBTOpPaM pas3Hoe, KOJHYECTBO IMOJIEBBIX IUNATOB: GoJiee
12,5; 20; 25 non 30 %. B. Aunen, IT. Kpeuun, A. I'. Koccosckas,
B. J. Ilyrtos ycravaBauBaau rpanumy B 25 9%. IMo @. Ilertn-
pxony [23, 24], umenHO 3Ta rpaHHIA AOJXKHA OnpeAeaaTb BuIGOP,
MOTOMY 4TO MecuaHHKH, cojepxaigHe Gosee 25 9% moneBoro
HImaTa, XOpolo pas3jHuHMH B moge. [To MHeHHIO HEeKOTOpHIX aBTO-
POB, K apKo3aM OTHOCATCH TOJbKO Te MeCYaHWKH, TMOJEBble MNMAaThl
KOTOPBLIX TNPEACTaBJeHB KaJHeBbIMH DPa3HOBHAHOCTSMH, NPeHMy-
IMEeCTBEHHO MHKPOKJIHHOM [23, 46].

CTpyKTYpPHO-MHHEpAJIOTHYECKOe IIOHAATHE apKo3a 3aKJloYaer
npeicTaBJenHe O TMOpPoJe, CJAOMKEHHOH TPeHMYIIeCTBEHHO HeoKa-
TAHHEIMH JIPeCBAHO-TIECYaHBIMH OOJOMKAMH KBapua H TOJEeBHX
HMINaToB, OKPalleHHoNl B PO30BO-KPacHHH ILBeT M HMeluledl BHell-
HHI O00JIHK TPaHHTa, a MHHEPaJOro-reHeTHYeCKOe MOHATHE — O Tec-
YaHHKe, NMPOHCXOAAINEM 33 CUET paspylIeHHs TPaHHTOB H YacTO
3anerallleM Ha rpaHATax B BHAE IEPeOTVIONKEHHOI KOPLI BbIBET-
PHBaHHSA.

OOumen3BecTHO, YTO B CHCTEMAaTHKe OTJ0MKEHHH [0 Mmopojo-
o6pa3yioniM MHHepaJbHLIM KOMMOHEHTaM, a HMeHHO TakKasl CH-
cTeMaTHKa NMPUHATA B 0Caj0YHOH meTporpadHy, yYHTHIBAeTCs ONHMH
OpH3HAK (COCTAB M KOJMHYECTBO KOMMOHEHTOB), B3ATHI 3a OCHOBY
knaccudpurkaunn. Bce ocTanpHble TPH3HAKH (TEKCTYPHEE, CTPYK-
TYPHBIC HJIH FeHeTHYeCKHe) NPHHHMAIOTCH AHO0 Kak BTOpOCTENeH-
HBEle A1 BblAegeHus Gojliee HU3KHX HepapXHuecKHX ypoBHeH, Ju6o
KaK paBilo3Havibie, HO B JPYIHX, napa/ijleJIbHbIX reHeTHYeCKHX KJ1ac-
cupukauusix. Boigenenne apko3oB KaK ecTecTBeHHOH Tpymnbl OT-
JOXEeHHI He SBJAETCS] HCKJANOUEHHeM H3 o6llero mpaBHJa H T0-
3TOMY IOJKHO TNPOH3BOAHMTECH HA TOH e BellleCTBEHHO-MHHEpPaJIo-
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rHYecKOl OCHOBe, YTO M IJisi JPYrHX TPYNN mecuaHblX MOPOL, T. €.
No CcOCTaBy M KOJIMYECTBY OOJOMOYHLIX MHUHEpaJbHBIX KOMIO-
HEHTOB.

B Boifope NMpH3HAKOB, YYHTLIBAIOUIMX COCTAB IM0JEBbIX LUNATOB,
He0OXOAHMO HMeTh B BHAY, YTO ACHCTBHTE/bHO CYLIECTBYIOT OXHH
MOPOAbL, CJAOYKeHHLIE MPEeHMYIIeCTBEHHO KaJHeBLIMH T0JIEBRIMH
mnaraMi, H Jpyrie, cjoxeHHble NaardHoknasamn. OaHako ocra-
BHTb 3a NEPBLIMH Ha3BaHHe apKo3 WJHM apko3wl [23, 46], a BTOpEIM
nath Kakoe-n1M60 Japyroe HasBaHue OBLIO Obl HENpaBHJAbLHO MO
clenyoluM npuunHaM. Bo-mepBHIX, Kaxk OyferT noKa3zaHo HHXKe,
4acTO B OJHHMX M TeX e MOPOoAax cpelH MOJeBbIX INNAaTOB B KPym-
HBIX (pakunsx mnpeobaagaeT MHKPOKJIHH, B MeJIKHX — OOJOMKH
IJarHOKJIA30B, COOTBETCTBEHHO M KPYMHO3ePHHCTHIE TOPOABI 000-
rameHsbl MHKDPOKJHHOM, a MeJKO3epHHCThle, NapareHeTHYecKH
CBA3aHHBIE C HHMH,— aJabbHTOM PJH APYrUMH IJIarHOK/a3aMH.
Bo-Bropuix, pa3jenenHne B WAHMaX KAaJHEBHIX MOJIEBLIX LINATOB H
NIaruoKaasoBs pAana anLOUT — KHCJBIH OJIMTOKJ143, He coJepxa-
HIHX JBOEHHKOB, npeacTtaBJ/seT H3IBCCTHbBIE TPYAHOCTH H 4YacTO He-
BO3MOXKHO 0e3 npHBJeYeHHsI crennaJbpHLX Metojos. Haxoner,
B-TPETbHX, OTYACTH B pe3yJibTaTe CJO0MKHBLIE{Cs TpaaHIHH, OTYa-
CTH BCJEACTBHE TPYJ/JHOCTell AHATHOCTHKH, B OOJBIIHHCTBE MyOJIH-
Kaunil moj apko3aMH IOHHMAKTCA TMOPOJAH, 3aKJUArUlHe NoJje-
BBl IUMATHl Pa3JHYHOTO COCTABA: OT OPTOKJA3a M CaHWAHHA JI0
AHOPTHTA:

[TostoMmy wemecoo6pa3Ho BbAENATb €AHHYIO TPYNNy NecyaHbIX
nopojs, o0pa3oBaHHYI0 TPEMMYLIECTBEHHO KBapleM H MOJEeBBIMH
mmatamMu Jaiodoro cocraBa, KOTOpble H CJIeAyeT Ha3biBaTb A4 pPKO-
3aMH WIH apKO3OBBIMH MNeCKaMi M MecyYyaHHKAaMH.
KosnuectBentnoe orpaHHdeHHe apKO30B KaK MHHepaJbHOrO BHAA
necyaHulx mnopox (cm. pue. 21, a; 33): mojeBbIX wWnaroB 25—
75 Y%, o6aomounoro Ksapua —75—25 %, 06J10MOYHEIX 3epeH mo-
pon — meHee 259%. CocraBbl MHOTHX OCAJOYHHIX KOMILIEKCOB,
JJIOKEHHBIX TOJeBOIUNaTCoAepKaluMu IOpoAaMH, YKJIaAbiBalOTCH
HMEHHO B YKAa3aHHBIH OHANasoH, YTO H CJAYMKHUT OCHOBAHHEM sl
npoBeJieHHA rpaHui.

PonacTBeHHBIM ¢ apKo3aMM, HO MeHee PpacrnpocTPaHeHHBIM
MHHEPAJIbHBIM BHIOM SIBIAIOTCA NeCUAHHKH, KOTOPLIC NMPH NMPeHMY-
leCTBEHHO TNoJepolnatooM cocraBe (Gomee 50 %) coxmepxkar
06JIOMKH TIOpPOJ B KosauuecTBe MeHee 25 % m ofjoMouHOro kBapiua
menee 25 %. Takue mopoxwt (cM. rv. V) Haspaubl noJeBollma-
ToBB MH. Hassanue He sABAsieTcsl OGIIENPHHATHIM, NOCKOJIbLKY Tep-
MHH <«MOJIEBOUINATOBLI NECYaHHK» HCNOJbL3YIOT: 1) Kak CHHOHHM
TepMHHa apKo3; 2) s oGo3HaueHHs JIOGLIX NMOPOJ, COAeprKaluX
3aMeTHOe KOJIHYeCTBO MOJEBHIX WMNaToB; 3) M OTJOXKEHHH, 3a-
HHMAIOUIHX NPOMEXYTOUHOE NOJIOXKeHHe MeKIAY KBapIEBbIMH nec-
YaHHKaMH 1 apKo3aMH. 3akpemnJeHHe TepPMHHa [M0JeBOlNaToBLil
3a MOpPOJAAMM, TIe MOJEBbIe WIIaThl npeobaagalT Hag BCeMH JPY-
'MMH oﬁnomxamn, Hauntonaee onpaBAaHo MO aHanoruu c JIPYTHMH
Ha3BaHHAMI: KBapl.[CBbIﬁ nmecyaHHk, rje l'IpCOﬁJIaJ.EIGT KBapu, JIHTH-
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991

fToneBere
wnamel, 75 %

Puec. 33. Munepanordyeckne noJisi H TOYKH COCTaBa apKO30B.

a—mno B. . Ilyroey [55]: /— coBpemeHHass apKo3oBas HApecBa Ha TpanuTax (wrar Texac); 2 — TpeTHuHBle OT/IONKeHHA bBypenHckoro Gaccefina;

3 —anp6ckne TaJUKMKCKOR JNenpeccHH; 4 — HHXHeMeJOBhle Buawfckoft Bnaauusl; 5§ — BepxHEOPCKHE IMpusepxosHCKOro nporuGa; 6 — OpCcKHe

Anrapo-UysaeiMckoro mporuGa; 7 — jopckHe PHIGHHCKOl BHAAHHB 8§ — BepXHenepMcKkHe 3anannoro Bepxosuba; 9 — NoKeMGPHIACKHE OTAOKeHHS

dopmaunu Catakynta Baaruiickoro uuta; /0 — noxemGpufickHe oTaoxeHHs dopmaunu Myxyc Baarmiickoro mmra; 6 —mo A. B. Cowase [36]; / —

HHXHeMeNnOBhle oTnoMeHus [Oro-Bocrtoudoit ®Pepraunl; 2 — Tepckas cBATa KoOAbCKOro MoAY OCTpoBa; J — NeTpo3aBOACKas cBHTa KOJABLCKOro mnoayoct-

poBa; e —mno K. K. Coseromy (1981 r.] — mennckue oraoxenus Cesepnoro Tanp-Illana: / — KpYOHOZEPHHCTHIE NCCYAHAKH M TPABENHTH; 2 — CpeaHe-
A MENKOIePHHCTLIC NecHaHnKA,



TOBafl rpayBakka, rie npeo0JajgaloT o0GJOMKH 0OCajOYHBbIX MOPOL
H T. A. TepMHHB «apKO3HT» H «aPKO3HTHT» HCIOJb30BAJHCh JJIsi
0003HaYeHHA [eMeHTHPOBAHHBIX apKO30B, B TOM 4HCJE SBJSIO-
LIMXCA JHTHOHIHPOBAHHBIM 3KBHBaJIeHTOM KBapLHUTOB.

Ierporpaduyeckuit cocraB. ApKO3bl MOTYT 3aJjerath Ha Kope
BBLIBETPHBAHHA TPAHHTOB H KPHCTAJIJIHUECKHX CJaHLeB, dYacTo
¢ nocreneHubiMH nepexofamu. Iloao6uble NOpPOAbI BBIMOJHSAIOT
PHITBHHBI, KapMaHbl, ¢JarailT JHH3bl CPeAM TaJjedHO-JPecBAHBIX
MOpPOJA H B CBOI OYepeldb COJep:KaT IIPHMeChb APECBH M LIeOHS.
Hx yacro HaswiBalOT 0OCTAaTOYHBLIMH apKo3damu. Kak mpa-
BHJIO, OHH IJIOXO CTPATH(HUUHPOBAHBI H JIMLIEHBI CJAOHYATHIX TeK-
cTyp: Byayun mepeorsioxeHHBIMH, OHH MOryT ()OPMHPOBATH JJIO-
BHAJbHO-NPOJIOBHAJNbHble HA3BIKH «CPAaHUTHOrO wiedHA» H «rpa-
HUTOMOA00HBIX» H APECcBSHO-NMecuatblX MOPO/L.

ApKO3Bl MOryT pacnojaraTtbCs B OCHOBaHHH OCaJO4YHBIX CepHil
B BHJe IIJIOXO CTParHQHUHPOBAHHHIX, rpybOoc/iOHYAaTBIX MNavex
(0asaabuble apkosnl). HaubGosee oOGbiuHOll ¢(opMOii HX ABJASIOTCH
MJIacThl PasjHYHOIl MOIIHOCTH: OT HECKOJBKHX CaHTHMETPOB [0
HECKOJbKHX METPOB, HHOTJa JecATKOB MeTPOB. ApPKO30Bble mecya-
HUKH MOTYT cJlarath MOIHBlE Iauku B cocTaBe (panaxoBoro Tuna
¢dopmauuil B BHJe OJHOPOAHBIX IJIACTOB, pas3fefeHHBIX IJIACTO-
BBIMH [10BEDXHOCTSIMH, YYacTBOBATb B TOJILAX MepecJauBaHus
necyaHo-rJMHHCTHIX  TOPOoJ,  (UHUIEBOr0 H (JIHIWOHAHOrO THHA
B (hopMe TrpajalHOHHO-CJAOHUCTHIX TIJIACTOBHIX TeJ, SBJSATBCH CO-
CTABHEIMH HYaCTAMH IIHKJHYeCKH MOCTPOEHHBIX KOHTHHEHTaJbHBIX
KOMIIJIEKCOB, cJjarasi IlecuaHble KOCOC/OHUATHE OCHOBAHHS LHKJIO-
TeM, B Y4CTHOCTH AaJJIIOBHAJBHLIX IHKJIOB, a TaKikKe Y4YacTBOBATh
B CJ0XEHHH CPaBHHTEJbHO Ma/JOMONIHLIX ALMK/IHYECKHX IeCYaHo-
TJIHHHUCTBIX HJIH MEecYaHO-TJIMHHCTO-KapOOHATHBIX TOJIL KOHTHHEH-
T4JbHOrO M MOPCKOrO TeHesHca B BHJle HeOOJBbILIHX MO MOIIHOCTH
MJ1acTOB, COJAepKalluX PpAas3JHYHYIO Kocylo cuoiiuatocts. Pasuo-
obpasie (QOPMbI TeJl H TEKCTYP siBJsieTcs ClleficTBHeM (aliaabHoH
NOJIMTeHETHYHOCTH aAPKO30BLIX NECKOB.

TunnyHee apKo3bl OKpalleHH B PO30BEE HJH KpacHOBAaThe
1[BETA, YTO OMpejeNseTcs BBICOKHM COJAEpXKaHHEM B HHX DPO30BOTO
MHKPOKJHHA HJIH OPTOKJa3a, a Takxe npeobaazannem Fe;Os; Han
FeO, 3aknmwueHHLIM B MJEHOYHOM HJIH CIYCTKOBOM IEMEHTe.
Kpacno-6ypoit okpackoil o6gagaior apko3sl B KPacHOIBETHBIX
tonuax. CyLIeCTBYIOT TaKie apKO3bl H MOJIEBOLINATOBLIE Tecda-
HHKH CBeTJIO-CepOro, KeJTOBaTO-3€/IeHOr0 HJH TEMHOro 3eJieHO-
BaTo-ceporo usera. l3meHeHHe OKPacoK OT CBeT/ILIX PO30BHIX 10
TeMHBIX 3eJIeHO-CephIX OTpa)KaeT CMeHY cocTaBa MOJeBblX IINATOB,
BMECTE C TeM 3TO siBJIeHHe YacTo NpeicTaBJseT cMeHy aspoMmMopd-
HBIX OKpacoK Ha rujpomMop@Hble, KOppeldaTHO CBA3aHHYIO C COCTa-
BOM: KaJlHeBble apKo3bl NMPeHMYILeCTBeHHO KOHTHHeHTaJ/bHbIe, mJa-
rHOKJ1a30BLle AapKO3bl H TOJIEBOLINATOBHIE MECYaHHKH — CYIIecT-
BEHHO MOpPCKHE.

KpenocTb apko30BHIX NMecYaHHKOB 3aBHCHT OT CTeNeHH BTOPHY-
HOTO Tpeo0pa30BaHHs — CBA3HOCTH MHHEPAJOB H HX COXPaHHOCTH.
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Hexortopble HcKOnaeMmble apKo3bi, 3ajieraioliie Ha KOpe BLIBETpH-
BaHHs TPAHHTOB, OYeHb PHIXJble, JErKO pacchllaloTcs B pyKax.
Takumu Ke ABJAAIOTCH BbiBeTpe/ible NECYaHHKH, 4acTo 000XpeH-
Hule, oborallleHHble THApaTaMu KeJje3a W Mapraiua, Hanpumep
onucanueie A. B. Konenmosuuem B pudee ioro-sanafia Pycckol
naathopmbl. DOJBIIHHCTBO apKO30R B CHJY HMX 3aJleraHHs B oca-
JodHoM dexJie maaT@opm He 00.a440T BBICOKOH KpPenocTbio.
axe npu CHALHOH JHTHOHKAaUHH OHH He JOCTHTalOT KPernocTH
KBapLUHTOB H3-3a [EJHTI3AaLLHH MOJEeBLIX LWINATOB M pPasBHTHA
CHIOAMCTHIX MHHepanos. [Ipu meramopdusMe apkossl mnpeBpauia-
I0TCSL B CJIIOJHCTbiE KBapUHTH H fajee B KBaPUHTO-THEHCH,

[ToponooGpasyomuMy  KOMMOHEHTAMH apKO30B B MOPAAKe
YMeHbIIEHHSI YaCTOTLI BCTPEUAEMOCTH SIBJIAIOTCS KBapll, KaJHeBLIe
noJieBble IIMNAaTh, KHCJAble H CPeiHHe [JarHoK/aassl (40 aHjae3uHa
BKJIIOUHTENbHO), OOJOMKH MOJMKPHCTANIHYECKOTO KBapla, CJKLH-
CTO-XJIOPHTOBBIX, KBapI-CJAIJHCTO-XJOPHTOBLIX, pexe 3Ppysus-
HEIX M OCAJ0YHLIX [OPO..

IIo cocrtaBy noJeBLIX IIMATOB MOTYT OLITh BhJEJNEeHbl YeThipe
pasHopuanocTi apko3oe: K-, K—Na-, Na- u Na—Ca-apkossl.
[lepBbie TpH rpynnbl HAa3LIBAIOTCS KHCJABIMH, YeTBepTas — OCHOB-
HBIMH apkosaMu. KoJHuecTBeHHBIE COOTHOLIEHHS MeXAy I[oJe-
BLIMH IlaTaMH, O00pasyioUlHMH KaX1yi0 pPasHOBHAHOCTb, IIO-
Ka3aHel Ha puc. 33.

K—Na-apxosub. }3 nepeuncienHblX pasHOBHAHOCTeH HauGo-
JAee pacnpoctpaHedsl. CJoXeHbl KBapueM, HecABOHHHKOBAHHBIMH
Ka/JHEeBbIMH TTOJEBEIMH IMATAMH, pelleTyaThiM MHKPOKJIHHOM, MHK-
POKJHH-TIEPTHTOM, KHCABIMH TIarHokjaasaMu (o Ne 15—20), Gec-
LBETHOH c/I00H, GHOTHTOM, TIaYKOHHTOM, O0JOMKaMH KBapIHTOB,
MHKDOKBapIHTOB, CJAIOAHCTO-KBAPHEBHIX H CJIOJHCTO-XJA0PHTOBBIX
nopoa. Ouenb uacto HabJl0faeTcsl 3aBHCHMOCTb COCTaBa MOJIEBHIX
LIMATOBE OT TrpaHyjoMeTpHYeckoro KJjaacca. ®Ppaxkuud KpynHee
0,12—0,15 mm oGoraulensl KajHeBbIMH MOJEBbIMH LINATAMH, Mpe-
HMYUIECTBEHHO MUKPOKJIHHOM, GoJee MeJIKHe — aibOHTOM H OJIH-
rokanasoM [Komeanosuy A. B., 1965 r.; Damuth J., 1970 r.]. Co-
OTBETCTBEHHO  Cpe/lHe-KPYMHO3ePHHCTHIE — NMOPOAbl  00O0TalleHH
MHKDOKJHHOM, TaK K€ Kak NOJHKPHCTAJJIHYeCKHM KBapiieM, o0-
JOMKaM¥ KpPHCTAJJHUecKHX TOPOJ, HHOrza GHOTHTOM; MeJKO3ep-
HHUCTHIE TecualnukH — 00J0MKaMH KHCJBIX N/1arHOKJIa30B, MOHOKPH-
cTanJHueckHM KpapueM H Oeso#i cuawojoii. B mopoaax c mopoit
B uHTepBaje pasmeprocreir 0,20—0,35 MM, pexomenjayeMbx s
nerporpaduyeckoro HccejefoBating, obe cocTaBHbie HacTH apKO30B
o0LIYHO MOJYYaloT oToOpaMeHue.

K-apkoan. CnoxXeHbl KBaplleM, pelleTyaThiM MHKPOK/JIHHOM,
MHKPOKJHH-TIEPTHTOM, HeCABOMHHKOBAHHEIMH KaJHEBEIMH TOJe-
BHIMI wmmnatamu (puc. 34), Genofi caonoii, GHOTHTOM, IJayKOHH-
TOM, 06JOMKAMH TMOJHKPHCTANIHIECKOTO0 KBaplia U MHKPOKBapILH-
ToB. B TMOAMMHEHHOM KOJHHYECTBE MOTYT NPHCYTCTBOBATh IJarmo-
kaazel 10 Ne 10—15, a B rpy6o3epHHCTHIX PasHOCTAX OGJOMKH
MHKPOK/JIHHCOAEPKAIIHX  KPHCTAJJIAYECKHX  TOPOJ — IPaHHTOB,
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Puc. 34, K-apko3 30Hb yMepPEeHHOTO KaTareHesa.
BuaHsl oKaTaHHEle H NOJAYOKATaHHbIe OGJOMKH KBapma u MNeJHTH3IHPOBaHHOIO
OpTOK/Ma3a, 3epHa KBaplua OKPYKeHbl TIHHHCTBHIMH KaeMKaMi, MNOJAMepKHBAalo-
WHMH HX TepBHuHLe KORTYpH. [IpeoGaajpaer KBapHeBBlfi weMmeHT pereHepaiuy,
NOpOBHIft, paBHOMEpPHKI; 80%, ¢ anaanzatopoM. HmkrHi Men loro-aanajgnoro
TapKuHKHCTaHA,

KPHCTAMJIHUECKHX c/aHueB u THeiicoB. MHKpOKJHH ocofeHHO Xa-
pakreped ajas K-apxo3oB, 11 B HEKOTOPBIX Pa3HOCTIX €ro KoJHye-
ctBo poctaraer 70 % or obumero coctaBa obaomkos [46]. ITomo6-
HBElE TOPOAbl OCOOEHHO pacmpocTpaHeHbl B cocTaBe pH(es-BeHAA,
3aJleraiollero B OCHOBAHHH 4YeXJiOB JOKeMOpHHCKHX mnJaThopm
[Konesunosnu A. B., 1965 r; Haiika B. M., 1966].

Na-apkosbn. OGpazoBainl 0GJIOMOUHBIMH KBaplleM, ajbOH-
TOM, OJINTOKJA30M, KHCJLIM, pexe OCHOBHHIM aHIE3HHOM, eIHHHYU-
HbHIMH 3€pHAMH KaJIHeBHIX MOJIEBBIX INNATOB, B TOM UHCJe MHKPO-
KJIHHOM, O0JOMKaMH CJIO/IBI, KBAPUMTOB, MHKPOKBaPLUHTOB, TVIHHH-
CTO-KPEMHHCTHIX CJAAHIeB H H3IMEHEHHBIX XJOPHTH3HPOBAHHBIX
nmopoa. B KauecTBe OCHOBHOTO neTporpadHYeckoro THHA MOTYT
YUacTBOBATh B CJOMKEHHH MOIIHBIX MecTaHo-CAaHIEBLIX TOJII OC-
HOBAHHUSI MeOCHHK/AHHAJbLHEX cucTeM [Boauecenckas T. A., 1980 r.,
IMetpos B. T., 1980 r.] uin B 3BreoCHHKAHHANLHLIX pa3pe3ax, Ha-
npuMmep B Cuxors-Anune, cpeiu BYJIKAHOIEHHBIX KOMIUIEKCOB
[Boaoxuu 1O. T., 1979 r.]l.

XapaKkTepHBIMH TSAMKEJBIMII MHHEpaJaMH KHCIBIX apKo30B fB-
JSIOTCS 1HPKOH, PYTHJ, TYpPMaJiHH, TpaHaT, amaTtuTt, cdeH, reMa-
THT, HWJIbMEHHT, MAarHeTHT, THTAHOMATHETHT, JIefiKOKCeH, 3MHIOT,
xJopHT. IlocTeneHHBIMH TepexoJaMi CBSI3aHBl ¢ OJHUTOMHKTOBLIMH
MOJEBOUINATO-KBAPIEBEIMH TIOPOJAAMH, C KOTOPLIMH HepeldKo ac-
COLHHPYIOT B TEOJIOTHUYCCKHX pa3pesax.
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Na—Ca-apxko3ab. CioxeHs KBapueMm, IJariokjasami, rnpe-
HMYLIECTBEHHO OJIHTOKJIa30M, aHAe3HHOM, aabOHTOM, BO3MOKHO
npucyTcreie Jabpaiopa, B eJHHHYHBIX 3epHax BCTpeyaloTcs Ka-
JIHeBble MOoJieBble WINAaThl, B TOM YHC/e MHKPOKJHH, Oejibie CJH/LB,
OMOTHT, XapakTepHbl XJOPHT, XJOPHTH3HPOBAHHHIE 3epHa, 00-
TOMKH BYJKaHOTEHHEIX TIOpPOJA, MOTYT BCTPeUaTbcs KPEMHHUCThIE
H KapGonarnole o06joMKH. Cpeln TsxeJbX MHHEPaJOB MPHCYT-
CTBYIOT 3MHA0T, aM(@uboJbl, MHPOKCEHBl, IpaHaT, LUHPKOH, MarHe-
THT, THTAHOMArHETHT, reMaTHT. PacnpocTpaHeHsl B cOcCTaBe BY.JI-
KAHOT@HHO-OCAZ0YHbIX TOJII CKJaAuyaThlX o6JacTeidl, Hamnpumep
B cuaype u JeBoHe IOxnoro Tanb-lUlana [62], onucannl
M. B. Xsoposoii [1978 r.] B riyGoKOBOAHBIX KpaeBbIX BhHaaHHaX
Tuxoro oxeana. CBfizaHbl NOCTENEHHLIMH NepPeXOfaMH M MPHCYT-
CTBYIOT B €IHHBIX paspe3ax C IM0OJIEBOIINATOBBIMH HJH KBapiie-
BbIMH TpayBaKKaMH.

CobcTBEHHO NOJEBOIINATOBBlE [MECYaHUKH MOryT OBITh CJI0-
JKeHbl PasHbIMH TOJEBBIMH IUATAMH, HO B KaXXIAOM KOHKPeTHOM
cayyae — OrpaHHuYeHHBIM HX Ha0OpoM, MOCKOJbKY ¢opMHpoBaHHe
0Ca/IkoB, pe3kKo o00orauleHHbIX TNOJEeBHIMH 1IaTaMH, BO3MOXKHO
TOJBKO 3a cYeT JOKaJbHBIX HCTOUHHKOB cHoca, Kpome Toro, oHu
PeAKH, MOCKOJbKY B TIPHPOAE MaJjO HCXOAHBIX MOPOA, HACTOJBLKO
foraThlX MOJEBBIMH WIMaTaMu M OeIHBIX KBapueM, uToObl obecne-
uHTh Heo6XoAuMblH merpodona. OGpasoBaHHe MOJEBOIINATOBHIX
MOpoJ, BHAHMO, BO3MOKHO B [BYX CJydasX: B HEKOTOPHIX pafioHax
C apuIHBIM KJIHMaTOM B CHJIY BSJOTO XHMHYECKOro BHIBETPHBa-
HHs, KaK 3710 oTMeyanaoch H. H. Bepsuaunuwmwm [1971 r.], u B Bya-
KaHuyecknx o0JacTaX B peayibrTarte INepeoT/JOoKeHHs KPHCTAJJH-
yeckoil KaacTHKH. Ilecuanuku nepBoro poja ONHcaHbl B Heorese
depranbl, B COBPEMEHHBIX OCafKaxX JOJHHEL p. AMyJaapbH, BTO-
poro — cpein KaMeHHOYroJIbHBIX TydoB ABCTpanun H B ByJKaHO-
reHHBIX paspesax JeBoHa Amnaiickoro xpeGrta. B mocaeannx asTo-
poM HabGmiopanocs Ao 909 miaruoknasos, NpeHMMYIIECTBeHHO
anb0HTa, ¢ MPHMEChIO OJIHTOKJIAa3a U aH[e3uHa.

OxaTaHHOCTb 3epeH apKO30B H I0JIEBOLINATOBLIX MecYaHHKOB
pazauuHa. MHorne pasHOCTH CJOXKEHH COBEPUIEHHO HeoKaTaH-
HBEIMH, OCTPOYTOJBHBIMH OGJoMKaMu. OAHAKO MHHEpaJOTHYeCKH
3penble Pa3HOBHUAHOCTH, TpeJACTaBJeHHEe HauGoJee YCTOHUHBBIMH
KaJHEeBBIM TOJIEBBIM WINAaTOM H adb0HTOM NPH GOJBIUIOM KOJHYe-
CTBe KBapla, MOrYT [IOCTHraTb TaKiKe H3BECTHOH CTPYKTYPHOH
spenoctH. B ofmeM c/ayyae OKaTaHHOCTh 3€peH MOJEBOIINATCO-
JepKalllHX MecYaHHKOB KOpPeJsTHO CBsfi3aHa € KOJHYEeCTBOM O0O6-
JOMOUYHOIO KBapiia; BMecTe ¢ TeM OHa HHKOrja He JOCTHraeT OKa-
TAHHOCTH OG/JIOMKOB, BO3MOJKHOI B KBapIEBHIX NecKax.

Taxxe pasnuyHa COPTHPOBKA apKO30B H IMOJIEBOLUNATOBHIX
NecuUaHHKOB: OT CTPYKTypHO HelduddepeHUHPOBAHHHIX MOPOX, Tle
pacmpeje/eHHe HacTHL, 1O pasMepaM nojuuHeHo 3akoHy PoswnHa
(mpu3nak, XxapakTepHBIii aJs HenepepabGoTaHHOrO WJH ciabo mepe-
paGoTaHHOr0 apKO30BOrO 3JIOBHA), A0 OTJOXKEHHH C JIOTHOPMAJlb-
HBIM pacmpejenenieM o0GJOMKOB, BCTPEUaIONIHMCS B 30JIOBHIX
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neckax. Ecau roBopute 0 HekoTopo# 00001eHHOH KpHBOI
rpaHyJOMeTPHYECKOr0 cOCTaBa aPKO30B H II0JEBOLINATOBBIX Iec-
YaHHKOB, €e, I[0-BHAHMOMY, MOXHO NpPeJACTaBHTb B BHAe OHMO-
JAanbHOH KPHBOH, rIe OJHH MaKCHMYyM, OTBeYalOUHH TpPyObIM
bpakuusiM, COOTBETCTByeT mnpeHMyllecTBeHHo K-apkozam Ha Ko-
pax BHIBeTPHBAHHs WJH CBA3aHHBLIX C KOpaMH, a BTOPOil — cpefHe-
Me/JKO3epHHCTBIM — nepeotyiokeHHHIM K — Na-apko3oBuiM  me-
CKaM.

HauGoJsiee xapakTepHHIMH leMeHTaMH apKO30BHIX IMeCUaHHKOB
SIB/SIIOTCS KapOOHATHLIH H TJAMHHCTHIA; MOTYT OBITb 2KEJIe3HCThIH,
MapranleBblil, KBapleBnll, (ocdaTHbIH, TJIayKOHHTOBBIH, CYJb-
¢arublfi memeHThl. BerpeuaioTesi cMellaHHble LEMEHTB, XOTS MOHO-
MUHepaJbHble PA3HOBHAHOCTH GoJiee XapakTepHbl. B ApeBHHX TOJI-
miax IWHPOKO Pa3BHTH OecleMeHTHble MecYaHHKH ¢ KOH(OPMHBIM
HJH CYTYPHO-TPaHO0/IACTOBLIM COUJIEHEHHEM 3epeH.

Mz xapGonaTHbBIX 1neMeHTOB HauboJiee THNHYHBI KaJblUHTOBLII
HJH MaHTaHOKAJbIHTOBbIH — NMOPOBHIH MM 0a3aJbHbBIA, 4acTO MOH-
KUJIHTOBOrO XapakTrepa, ¢ OTYeTIHBOH KopposHeil 00JOMOUHBIX
seped. KapGoHaTHHEe IleMeHTH GoJiee CBOHCTBeHHH TpPy60- H
KPYHO3EPHHCTHIM TMecyaHHKaM; ¢ yMeHblLIeHHEM pasMepoB 3epeH
OHH CMEHSIIOTCH CMGMIAHHLIMH KapOOHATHO-TJIMHHCTBIMH, TJIHHH-
CTHIMH HJH KBApuUeBO-TJHHHCTHIMH. OCHOBHBIMH MHHepaJbHBIMH
THIAMH TJHHHCTHIX LEMEHTOB SIBJSIOTCH THAPOCJIOAMCTHIH, THADO-
CJIIOIHCTO-XJIOPHTOBBIH, KAOJHHHTOBBIH H KaOJHHHT-AHKKHTOBBIH
B 3aBHCHMOCTH OT 0GCTaHOBKH CeJIHMEHTALHH H INIyOGHHB BTOPHYHBIX
npeoGpasoBauuii. [TecuannkaM ¢ IVIHHHCTHIM LIEeMEHTOM, T. €. COZLep-
KaluM IpHMech OGJOMOYHBEIX, B TOH WM MHOH CTemeHH npeobpa-
30BaHHBIX UACTHL, NEJHTOBOH Pa3MEpPHOCTH, NMPOTHBONOCTABJSAIOTCSH
MOPO/bl ¢ MATPHKCOM — MeJHTOMOP(HBIM BellleCTBOM HESICHOH NpH-
POABI, 3aMOJHSAIOIHM TNPOMEXYTKH MexXAy 3epHamH (pHc. 35).
Ec/u riHHHCTOE BelllecTBO ABASETCHA MPOLYKTOM OCaXKJeHHS TJIHHH-
CTHIX YACTHI, H3 PaCTBOPOB HJIH KOATYJSILHH rejel, BOSHHKIUHX TpH
ceflNMeHTallHH, TO MATPHKC BO3HHKaeT B pe3yJbTaTe npeobpaszo-
BaHHSl KaK TIVIHHHCTOTO BelllecTBa, TaKk H 06GJOMOYHLIX 3epeH Ha
pasjMyuBIX 3Tanax CcylulecTBOBaHHA mopoinl. MMeHnHo nopoxwl
C MaTpPHKCOM cJielyeT Ha3bBaTh aPKO3OBHIMH BaKKaMH,
B OTJIHYHe OT TVIMHHCTBIX apKO30B, COAepXaulHX cOOGCTBEHHO IJIH-
HHCTYI0 TpuMech. ADKo30Bbie BAKKH MeHee PacmpoCTPaHeHH, YeM
MOJIMIMHKTOBLIE HJIH BYJKAHOKJIACTHYeCKHe BaKKH H OGBIYHO pa3-
uBaoTca Mo Na- ©# Na—Ca- pasHOBHAHOCTAM apKO30B.

JKenesucThle LEMeHTH HMEIOT TJIEHOYHBIH MIH MJeHOYHO-Cry-
CTKOBBIH XapakTep, BCTpeuasicb B KPACHOLBETHHIX ToJIaX, 6asajb-
HBHIX apKo3ax, 3aJieralonux Ha Kopax HJH BOJH3H KOD BLIBETPHBA-
HHSl, @ TakMe B BBIBeTpeJblX MecdaHblX MOpoAax, rie OHH 4acTo
oboralleHsl MapraniueM. KpeMHHCTOe BelleCTBO MOXeT BBHICTYIaTh
B CMeCH ¢ IVIHHHCTHIM B CMeUIaHHOM 6a3ajlbHOM HJH TOPOBOM
1eMenTe, HO ualle BCTpeyaeTcsi B KauecTBe KBaplLeBOro pereHepa-
wionHoro nementa. Ilpu 3ToM BTOPHYHBIA KBapl MOXKeT He TOJNLKO
pereHepHpPOBaTL KBaplieBble OGJOMKH, HO TaKiKe 1aBaTh LIECTOBA-
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Puc. 35. K-apko3oBulii KBapuuTo-necyaHuy 30Hb ry00OKOro merareHesa,
CA0MKEHHBI 00J10MKAME KBaplla, MHKPOKJHHA, OPTOKJA3d, eIHHHUHBIMH
3epHaMi ajabOHTa.

OGAOMKH BKJIOUEHL B OCHOBHyI0 TKaHb (MaTpHKC) M3 Mejakovewyfwatoro rmja-
POMYCKOBHTa, pa3BHB2IOIMETOCS [0 UCMEHTY #  OGJOMOMHEIM 3epHAM MOPO/
[HAPOMYCKOBHT TakKe KOPpPoAupyeT NOJeBhbie WNaThl, MHOTAD MNOJHOCTBIO 34

o ~ -
deuras ux; S0 ¢ anaansaropodm. Benx tora CuOGupckoft naatdopMbl.

w

Thle KPHCTAJMJIBI MeXAYy pereHepalHOHHbBIMH KaeMKaMH H 3a-
Meliath 0oGJIOMOUHble 3ePHA MHKPOKJHHA H OPTOKJasa.

B rtadn. 19 npuBeleHH 3HAYEHHs XHMHUECKHX MNapaMeTpos,
OorpaHHYHBalolllHe AapKO3kl M TOJEeROlINaTOBLHle MNeCcyaHHWKH, pac-
CUHTAHHLIE T0 OCHOBHOMY KJ4CCHOUKAIHOHHOMY TPeyTOJbHHKY
(cM. puc. 27). Vkasanuble 3HaueHHss npuONH3HTEJbHB, OHH pac-
CUHTAHBl JAJs HEKHX «HIealJbHbIX» TPEeXKOMMOHUEHTHLIX MeCKOB,
JHUIEHHBX IeMenTa. [IpHMech CJI0OAB B peaibHbIX apKo3ax IMpH-
BOAMT K yBejuueHuio napamerpa NasQ’, pyaublx MuHepasos, co-

TABJIHULIA 19

npl'lﬁ.ﬂHSllTE.’leble rpannHyHble 3HAYEHHS [JABHBIX XHMH4YeCKHX
napameTpoe fecueMeHTHBIX APKO30BLIX H I[M0JEBOIINATOBLIX NMECKOB

Buaw nopog
};1;:;::‘2?;59 ApKoant | I:lnienomna-ronue
!‘ MOJ. KOJ. ‘ BEC. % | MON. Koa. | Bec.
Na,O' 040—125 J 3,1-9,8 =>125 >9,8
FeO” <045 | <4, <045 <4,1
SiO, 1530—1120 | 91,9-67,3 <1260 <758
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TABJIHIIA 20

Xumnuecknii cocras (Bec. %) HEKOTOPHIX apKO3OBbIX
M MeTaMophH30BAHHBIX APKO3O0BLIX NECUYAHHKOB

Komnouenrs 1 2 3 4 5 6 ! 7 8 9
|
SiO, 72,21 | 76,49|73,32| 80,29 | 79,30 | 77,08 | 75,60 75,29 | 77,51
TiO, 0,22 | 045| — 0,37 | 0,22 0,19 0,33| 0,02 0,21
Al Og 10,69 | 10,90 | 11,31 9,16 | 994 11,45 | 10,60 13,80 10,90
Fey O3 0,80 | 2,39| 3,54 1,54 | 1,00 lge 1,65( 0,34| 0,29
00H.
FeO 0,72 | 0,29| 0,72 1,01 0,72 0,59 1,15} 1,02| 2,05
MnO 022 0,04| — 0,02 | 0,02| Cna. 0,07 0,03 0,05
MgO 1,47 | 0,80| 0,24 0,64 | 0,56 0,72 0,45 0,20 0,49
CaO 3,85 | 0,85| 0,75 0,89 | 0,38 1,28 2,30 0,66 0,59
Na,O 2,30 1,70 | 2,34 3,47 2,21 4,51 3,70 4,06| 2,08
K,0 3,32 | 3,32| 6,16 1,95 | 4,32 2,67 2,101 4,08| 5,20
SOy — — — 0,21 — 0,11 — — —
P,0s 0,10 | 0,04| — e 0,08} -« e o falliB] o | - —
CO, 2,66 | 0,26, 0,92 0,52 | — — 1,40 — —
H,O+ 1,46 | — 0,30 - 0,55 0,52 — 0,30| 0,54
H,0— 0,08 | 0,16 — 0,11 | 0,41 He - — —
0obH.
Il. n. m. - 1,22| — 0,03 | — He 0,30| — —
obH.
Cymma | 100,10 | 98,91 99,60 100,35 | 99,68 | 99,12 | 99,71 | 99,80 | 99,91

Mpumeuwaunusn 1. INecuaHnk H3 anbNuiickofi monaccnl, oauromed. Ilsefimapns [23].
2. Tecuadnk M3 MeJOBHX KpacHouBetoB ®eprauw [36]. 3. Humunil apeBHHit KpacHuil mec-
yauuk, jebon, Ulotaasaus [23]. 4. [Mecwanmk u3 Tepckofl ceuTel, cpemnufi pudef, Koan-
ckmil noayocrtpor [36]. 5. TMecyanuk, HoTHEN, Punpaanans [23]. 6. [MecyanHk N3 BepxHe-
CaKYKaHCKOll noACBHTHI YAokaHuckofi cepru, Huxuuil nporeposoft, xp. VYaoxkan [Kperne-
nes ®. I1. u ap., 1983 r.] 7. MMecyanHk 3 BepxHecaKyKaNncwkofl nmojcBuTh YAOKAaHCKOA ce-
pun [36])- B. MertamopduzoBanuwift necuanuk (rpanatonuifl kBapuurTo-rhefic) mHenrpexoft ce-
PHH  aJAANCKOTO KOMNAeKCa apxed. AaflaHckoe mnoausate [Kyamm E. A, 1977 rl
9. MetamopduaoBanneil necuanuk (GHOTAT-rpaRaTOBMIf Kpapunto-racfic) menrpckofi cepun
[Kyaumr E. A,, 1977 r.].

EﬂﬂHeHl[ﬁ xKenes3a, X.’IOPHTUB HJH 00JIOMKOB IIOPOJ—K H3MeHe-
HH1o Bennuuupl FeO’”’, a nosblllleHHoe KOJHYECTBO 00JOMKOB MOJH-
KPHCTAJUIHUECKOTO  KBapua H  KpemMHe3eMa B LeMeHTe —K
Boapacranuio 3uadenus SiO; Tem ne MeHee MHOTHe MMeCUAHHKH,
onpejieliieMEe Kak apKo3bl [0 MHHEPaJbHOMY COCTaBY, YKJalbl-
BAIOTC B PAMKH <«HIEaJbHBIX» B XHMHYECKOM OTHOIUEHMH apKo-
308 (Tabu. 20).

KPOMB maaumx napameTpOB. onpenenmomux rpaimubr 4PKO-
30B, MOXHO HCOOJL30BaTh [AONOJHHTEJbHBIE XHMHYECKHEe napa-
MEprI HJIH napameTpm BTOpUI’O l'[DpﬂlLKa A xapamepncnnm no-
POL U oOnpeneNeHHs MHHEPaJbHBIX Pa3HOBHIHOCTENl apKO30BLIX
NMecYaHHKoOB. HJ’IFI ATOrO CJIelI.YBT B3ATh Te€ €& KOMIOHEHTBI, KOTO-
pHle TIPUHATHE 32 OCHOBY MHHepaloruueckoil Kiaccuduxauuu apko-
308 (puc. 36), HO HCMNONL3OBATH He OOGJOMOYHO-KOMIIOHEHTHBIE,
a XMMHUYecKHe cocTaBhl: 1) OpTOKnasa W MHKpokauua, 2) ann6ura

173



Mkk- Ort , 100%
Kg=080; Kpo=0,04

: s
7 45 TN
& > "‘. %
RN
4 < B 2
AR
2 F \
£ \
4 Kea 5 A
5 " 2\
P/ o7 <2
Kea X
Kk
4 Kea
Ab-DLg,100% 25, Ug—And —= 75 0lg- And, 7007 .
Ke=017; Ka=02 040, Kgg — 0,60 ,0.80 Kg=0,15; Kp,=0,97

pHC. 36. Cosmemenuaﬂ AHarpaMma MHHEpPAJOrHYecKoro M XuMHYeCKOro cocrtaba
apKO308.

Lindppamu B Kpyxkax oGO3HaueHb NOJAA, BBIACICHHBIC M0 KOAHYECTBEHHOMY COMEPIKaHHIO
06A0MOYHBIX noJeBbix wnatos: | — K-apkosop; 2 — K—Na-apko3oB; 3 — Na-apko3oB; 4 —
Na—Ca-apko3oB; 5 — «nycroe nojae»,

[Mokasansl 3HayeHHst § NPOBEJleHHl H3OJNHHHM XHMHYECKHX mNapamerpos Ky =IGO/(K:0+

+Na;0); Kg,=Ca0'/(K:0+Nax0).

Touykamu wu30o6paxennl o6pasubl u3 TaGx. 20 (mox COOTBETCTBYIOULHMH HOMepaMH), HaHe-
CeHHble MO XMMHYECKHM MapameTpaM.

H OJIMTOKJa3a (cpeinee 3HadeHHe), 3) OJNMroK/JIa3a-aHAe3nHa
(cpeanee 3unauenne). [lnaruokmasel Gosiee ocHOBHLIE, 4YeM alfe-
3HH, He NPHHHMAIOTCA BO BHHUMAaHHe, NMOCKOJbLKY B apKo3ax OHH
BCTpeualoTes: Kpaiine pejko. Heobxogumble 1Jist pacuera coctaBhl
uesouefl H OKHCH KaJblHsA B MHKPOKJHHE, OPTOK/Ja3e, adbOHTe H
osiMrokJaase Basitel M3 paborel I1. H. UupBuuckoro [1953 r.], co-
CTaB aHJe3HHa BLIUAC/AJACA NYyTeM 3IKCTPANOJANIHI H3 TNPHBOH-
meix II. H. UwupeuuckuM coctaBoB osinrokiaasa u Jjadpagopa.

[Mockonbky aGcomtotHbie 3uauenus K;O kak mokasartensi Ko-
JHUECTBA Ka/JHEeBLIX NoJieBuX imatoB, Na,O kak mokasarens Ko-
audecTBa aabOHTa W GeckapGonathHoit CaO’ kKak mokasarteiis
AHOPTHTCO/EPKALLHX MOJEeBbIX INATOB HMEIOT CMBICA TOJbKO A5
MOpoJd, LEeJHKOM COCTOSIIIIHX H3 COOTBETCTBYIOIHX MHHEPaJoB, s
peaibHBIX TMOPOJA MOTYT ObITh HCMOJb30BAHBI OTHOLIEHHS OKHCJIOB.
3HAUEHHS  OTHOLUEHHI Ki=K,0/(K:0+Na,0) " Kca=
=Ca0’/(K:O+Na;O) ans MHHepasoB, INOJOKEHHBIX B OCHOBY
KaacCHOHKAUHOHHOA JAHArpaMMbl apKO30BHIX TeCUaHHKOB, MpHBe-
JeHbl Ha pHe. 36 B yraax guarpamMmbl, Ouesnano, Ky B apkosax onpe-
pensieT COOTHOIIEHHe KaJIHeBbIX IOJIeBBIX LIMNATOB M IMJarHokja-
308, a Kga— KOJIMUECTBO MOJIEBBIX IIMATOB C AaHOPTHTOBO CO-
crapasiioiteil. Kpome toro, uto ux 3naucHusi NOKa3aHbl B BepLIHHAX
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KJacCH(pHKaLHOHNHOH AmMarpaMMmbl, rie oHd ofosnauaior 100 %-nble
CO/epKAaHHA COOTBETCTBYIOLUHX KOMIIOHEHTOB, Ha TpPeyroJbHHKE
cocTaBa NpPOBeleHbl H30JMHHHH 3HauyeHHH Ky n Kca.

Takum oOpasoMm, noayueHHass JAHAarpamMma, NOCTpPOEHHAs IO
TOMY 3Ke IIPHHLHIY, YTO OCHOBHAsl KJacCH(pHKaLHOHHASA AHArpaMma
necyaHuKoB (cM. puc. 27), OAHHAKOBO NPHTOAHA M /S HAHECEHHS
JAaHHBIX NojAcYeTa 0GJOMOYHBIX MOJIEBHIX LINATOB, H AJS Pe3y/bTa-
TOB XHMHYECKHX aHa/JH30B. TOYHOCTb ompejelieHHsi PasHOBHIHO-
cTeil apKO30BbIX NeCYaHHKOB, T. €. CXOAHMOCTb C pe3yJbTaTaMH 006-
JOMOYHO-KOMIIOHEHTHBIX TIOACYETOB, TE€M BHILIE, yeM MeHblle B IO-
poAax CJIOAB, SMHAOTA WJIH BYJKaHOTEHHBIX 06JOMKOB, BHOCSLIHX
HCKajKeHHs, KOTOphle TPYAHO yuecTb Ge3 merporpaduyecKoro KOH-
TPOJSl M, NO-BHAHMOMY, HEBO3MOXKHO BHIIBUTL B TOPOAAX, mperep-
NEeBIUHX MeTaMOop(H3M.

Bropuunbie uamenenusi. Xapakrep BTOPHUHBIX M3MEHEHHI B ap-
KO03aX M [0J/eBOIINMATOBHIX NecuaHHKaX 3aBHCHT OT HX KOMIOHEHT-
Horo coctaBa H B K- m K—Na-apkosax ocymiecTsisercs HeCKOJIbKO
uHaye, yeM B Na- # Na—Ca-pa3HoBHAHOCTAX; elle GoJbluHe pas-
JHUHS MOMHO BHIETb MeKAy NopoiaMu OecLeMeHTHBIMH H Le-
MeHTHpOBaHHLIMH. Beps 3a ocHoBy GeclleMeHTHBIE MOPOAbI, MOXKHO
BLIJENHTh HX CJEAYIOLHH PAX MO CTeneHH Npeo0pa3oBaHHsA B 30-
HaX IIOCTCEJAHMEHTALHOHHBIX TMpeBpalleHHil u MetaMopdHaMa:
Neckd (cegMMEHTAIHS H JHareHe3)—-leCYaHHKH C ICaAMMHTOBOH
CTPYKTYpOH—>MO3aHuHble NeCYaHHKH (Te W Apyrue — B 30He KaTa-
reHesa)—CJIOJHCTBIE  KBApIUHTO-NIECUaHHKH  (MerareHes)—kKBap-
UHTO-CaaHUbl  (MeraMop(uaM)—KBapuuTO-THeilichl  (yabTpaMera-
MoppH3M).

B GecueMeHTHbLIX IecKax B Mpolecce CeIHMEHTAlUHH H B Hayalb-
HOM JlHareHe3e, OCYLIECTBJISIIOIIHXCSH B OKHCJHTEJbHBIX YCJIOBHAX,
NPOHCXOAMT oOpasoBanHe THAPATOB OKHCH Kesie3a, a 3aTeM MpPH
no3jHeM JHareHe3e B BOCCTaHOBHMTEJbHOH cpejie uier ofpa3oBaHHe
raaykoHuTa, ocdaros, THpHTA, HHOTAA BepMHKyJauTa. B auarene-
THYECKHUII 3Tan NpoAOJKaeTcs, a HHOTAA H IOJHOCThbIO 3aBeplia-
eTcsl HayaBIIHHCS B CEAHMEHTALHOHHYIO CTAAHIO Mpolece paspylie-
HHSl ITHPOKCEHOB, aMdHG0JIOB, OCHOBHBIX H CPEIHHX NJ4arHOK/a30B.
[Ipojosaercs H3MEHEHHE KHCJ/BIX TJIArHOKJIA30B H KaJIHeBBIX IO-
JeBbIX WINaTOB, KOTOpBIE NOABEpraiTcs JAHOO MeJIHTH3alLHH ¢ 06-
pa3oBaHHeM KAOJHHHTA B KayecTBe OCHOBHOro MHHepaJa (B KHC-
Jdoi cpepe, npu obuauun OB), nu6Go cepHUHTH3AUMH (B LIeJOYHOR
cpene). Hanbonee ycToHuHB Ha 9TOH CTaJAHH MHKDPOKJIHH, OGLIYHO
MaJIOH3MEHEHHLIH OTHOCHTE/bHO OCTAJILHEIX TOJIeBbIX LINATOB; alb-
OHT H3MeHSeTCs CHJbHee, IPHYEM 4Yallle NeJHTH3HpPYeTes, 4YeM
CepHLUUTH3HPYeETCs, Tepsis NpPO3payHOCTb H OKpallHBasicb B Cepo-
BaTO-OVPLIH LBeT; NeJHTH3HPYIOTCSA KHCALIE IIJIarHoKJasbl, CTaHo-
BSICb CEPBLIMH H IIJIOXO TNPO3PAuHBLIMH, HJIH CEPHTH3HDYIOTCH C 06-
pasoBaHHeM MeJKHX uYellyeK KaJIHeBEIX THIPOCJIOL HJIH Tapa-
TOHHTA.

OueHka BpeMeHH M TPHYHH H3MEHEHHS MNO0JeBbIX IUIaTOB
npeactaBisier usBectHbie TpyAHocTH. I'. B. Muabnep [18] or-
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meuaer, uro B 1886 r. [xxaaa o6paTHI BHHMaHHe Ha MPHCYTCTBHE
CBEKHX TOJIEBLIX LINATOB B aJJioBHH p. Hun, cBs3aB aToT npH3Hak
¢ apuaHOH oOcTaHOBKO# ocaakooGpasoBanus. [ToJo6HBIE OLEHKH,
KOTOpLIE BIIOC/IEACTBHH YAaCTO [PHMEHAJIHCb, MOTYT ObITh, OAHAKO,
OWHOOYHLIMH, NOCKOJbKY H3MEHEeHHs MOJIeBhIX ILIMATOB OCYILECT-
BAAIOTCSI HA CAMBIX PA3JIHYHBIX CTAAMSAX: B KPHCTAJJHUYECKHX IO-
poiax BO BpeMf HX peTporpajHoro MeramMop(HsMa HJIH BBIBETPH-
BaHuf, B XOJAe CEJHMEHTAlUHWH, AHareHe3a H SMHreHe3a MecYaHoro
ocajka H mopoaul. JIasi ycTaHOB/IEHHA BpPeMeHH H YCJAOBHI CepHIH-
TH34llHH HJH [eJHTH3aLHH TOJEeBbIX WMNaTOB He0OXOAHMO OLEHH-
BaTb COOTHOLIEGHHE H3MEHEHHLIX 3€peH C pereHepalHOHHOH KaHMoii,
3aBHCHMOCTb OT (allHalbHLIX YCJIOBHH, MecTa B CTPYKType, IJy-
OHHbLl MOrPYKEHHs U T. [,

Ha cragmm jmareHesa BO3MOXKHO o6pas3oBaHHe pasJiMuHBIX
MHHEPAJbHBIX BHIOB LEMEHTOB — [JIMHHCTOTO, KapOOHATHOrO, CYJlb-
haTHOTO H Ap., KaK 3T0 onHcaHo B . IV,

Kararenernyeckne H3MeHEeHHSI B apKO30BHIX NeCUaHHKaX COIpO-
BOXAKOTCA JAajbHelilneldl mNeJHTH2alHell W CepHUHTH3alHeH TmoJe-
BBIX LUNATOB, OAHAKO OCYLIECTBJSIOTCA OHH BSJIO H TAe-TO Ha IJy-
OHHEe 3aTyxaloT, TaK 4To (OpPMHpVIOILHECS pereHepalHOHHBIE
KalMbl 0OBLIYHO NMPO3pavyHLl M JHIICHB [POAYKTOB H3MEeHeHHA. $IB-
JeHHsIMH, XapakTepHBIMH [/ KaJIHCBHX H KaJHeBO- HaTPOBBIX
pasHOBHAHOCTeil apKO30B, HABAAIOTCA pereHepauHs MHKDOKJIHHA
¢ ofpasoBaHHeM KaeMKH, 00bIUHO JIHIICHHOH ABOIHHKOB, pereHepa-
S MEepPTHTOB H 0G/JOMKOB MOHOKPHCTaJ/JIOB H Aaxe o0bpasoBaHHe
HOBBIX KPHCTa/IJIOB KaJHeBbIX novieBbix wmartos. [lomoGuele sBie-
HHS CBA3aHbLI C BHICOKHM MOTEHUHAJIOM KaJHsi B apKo3ax H peiko
APOSIBASIOTCH B APYIHX NecYyaHHMKaxX, A KOTOPHX YCTOHUHBOI
dopMoil cyllecTBOBaHMA TOJIEBHIX IINATOB ABJAAeTCHd aJLOHT.
OO6biuHBIl  psAA  YCTOHYMBOCTH TMOJIEBLIX IUMATOB TNPH SHHTeHese
aab0OHT—Ka/HeBLlil MoJeBOfl nmaT—CpefHHH MJ1arHOK/Aa3—-0CHOB-
HOIl TMJIarHOKJa3 JAJs KaJjHeBHIX aPKO30B INPHHHMAaeT BHJ MHKPO-
KJIHH—>0PTOK/1a3—>a/lb0HT—CPelHHH TNJarHOK/Ja3—-0CHOBHOH mnJa-
THOKJ1a3.

[TposiBsiennsi KaTarenesa B GeCLeMEHTHBIX KBapLEBHIX MecHaHH-
Kax BKJIOUAIOT TAKiKe JeaHOPTHTH3alMIO — aJbOGHTH3aUHMIO TMJaruo-
KJIa30B, CONpPOBOXKAAIOILYIOCH YHHYTOXKeHHeM JBOHHHKOB H 006-
pa3oBaHHEM KPHCTa/JIOB BEICOKOJABYMpeJoMsiomero ansouTa (N,—
Ny no 0,010—0,011), a Taxkxe pereHepalHi0 CyUIECTBYIOUIHX 0f-
JNOMOYHBIX 3epeH ajbOHTa ¢ ofpascBaHHeM MNPO3PayHBIX KaeMOK.
IeanopTHTH3auKA OOBYHO conmpoBoxKAaeTcsi OpMHPOBAHHEM MeJ-
KHX KPHCTA/IJIHKOB LOH3HTA, LEOJHTOB, KAapOOHATHHIX MHHEPAJOB H
KBapua.

[Mlnpoko wmaymuit mnpouecc nepepacnpeneNeHuss KpemHe3zeMma
ApHBOAHT K 06GpPa30BaHHMIO pereHapUHOHHBIX KBApLEBBIX KalM Bo-
Kpyr 00J0MKOB KBapua, (OpMHPOBaHHIO MEJKOKPHCTAJIHYECKOTO
KBapla B I[OPOBOM TpPOCTPAHCTBE, a TaKxke K Hadawjaionemycs
B psjie C/IyUaeB YaCTHYHOMY BHEJPEHHIO KBaplla B I0JeBble LINATH
H HEKOTOpBIe APYrHe MHHEpaJbl Mo MJIOCKOCTSM cnaiiHOCTH HJH 10
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tpeutiHaM. OJHOBpEMEHHO NPOHCXOAHT NOCTENeHHas Jerujparta-
LUHS H CMeHa TMOJHTHIOB [HOKTA3JPHUECKHX CJIOA 10 CXeMe
IMd—1M—2M; ©u paspywenne oGJOMOYHOrO GHOTHTA MO CXeMe
OHOTHT—>00eclBeYeHHbIH TIHAPOGHOTHT—BEPMHKYJIHT, AHOKTa3ApH-
yeckas ¢J10/a, F’HAPOOKHC/IbL Hesesa.

CTpyKTypHble H3MeHeHHsl OeClleMeHTHBIX apKO30B 3aKJ/ioua-
10TCst B CONHIKEHHH 3€PeH M YBEJNHUEHHH NPOTSIZKEHHOCTH HX KOH-
TAaKTOB 33 CYeT PacTBOPEHHS B MeCTaX CONPHKOCHOBEHHS H pereHe-
palHH B cBOGOAHBIX NpPOCTPAHCTBAX, UTO NPHBOAUT B HTOre K (op-
MHPOBAHHIO KOHQOPMHEIX  CTPYKTyp. Bo3Momubl uwacTHuHBiE
NPOSIBJCHHA MHKPOCTH/JOJHTOBHIX, IIHIOBHAHBLIX H HHKOPNOpPAIHOH-
HeiX cTpyKTyp. I[lpn KoHbOpMHOM cOuJeHEeHHH 3epeH YacTo Ha-
Gmonaercss  AedopMalus, pasfgaBJHBaHHE H3MeHEHHBIX ~ 3epeil
noJeBHIX IIMATOB, CJAIOAL H npeoGpasoBaHHoro OHoTHTa GoJiee
HKECTKHM KapKacoM 13 06JIOMKOB KBapla i HEeH3MeHeHHOI0 MHKpO-
KJHHA.

B necuanukax, cojepikallux LeMeHT, GJarogaps ero KaTajHTH-
UeCKOMY BO3/efiCTBHIO YCHIHBAIOTCA MNPOLECCH KOPPO3HH 3epeH.
B nopoxax c¢ xkapGoHaTHBIM NMOpPOBO-6a3ajbHbBIM H 6a3ajbHBIM Le-
MeHTOM OOJIOMKH KBaplla M I0JIeBbIX LINATOB NpHOGPETaloT H3BH-
JIMCTHIE KOHTYPBI; HadJ/i0/aloTcsl MHOTOYHC/eHuble GyxTo0oGpasHble
BHeapenuss KapO6oHATOB B OOJOMOUHBIE 3€pHA W HUX pasdbe]HHeHHe
Ha ¢dparMeHTh, ob6JajamwliHe OJHOBpPEMEHHBIM noracandeMm. I'Ju-
HHCTHIT IEMeHT Takxe crnocobeH BHEAPATBCS B 3epHa KBapla H
JApyrie 00JOMKH, YCKOPATh MEeJHTH3ALHIO, CEPHLHTH3AMHIO H KOp-
po3uio moJieBnX 1martoB. OXHOBpeMEHHO B 3aBHCHMOCTH OT CO-
CTaBa MPOHCXOAHT AHKKHTH3aUHSA, THAPOC/IOAH3ANA HIH XJIOPHTH-
3auus LeMeHTa H oOpa3oBaHHe B HEM 3MHA0TA, LEOJHTOB HJH Kap-
GoHaTHBIX MuHepaJsoB. PereHepanusfi o6/J0MKOB B  lLEMEHTHBIX
MopoAax HMeeT OrpaHHYeHHOe pacnpocTpaHeHHe, TaK Kak Be-
LIECTBO, BOZHHKILIEE B Pe3yJLTATE 3aMelleHus, JH60 BBIHOCHTCH H3
nopoas, JHG0 06pasyer MeJKOKPHCTAJJIHUECKHEe CKOMJIEHHS <«pPO-
rOBHKOBOTO» KBapla, CHIOAHCTHIX HJIH HHBIX MHHepaJoB. B yeio-
BHfIX cTpecca HoBooGpasopanua (GopmMuPYIOT «6opojaThie 3epHa»
¢ OTOPOYKOH M3. MeJKOKPHCTAJJIHUECKOTO KBapua H CJAIOAbI,
a B Na—Ca-apkosax — Takxe XJOPHTa, 3NMHAOTA M KapGOHATOB,
OPHEHTHPOBAHHHIX B HampaBJjeHHH, MePNeHAHKYJISPHOM K JaBJje-
HHIO.

B 3ony merareHe3a apKo3bl NPHXOAAT ykKe oOelHEHHLIMH 00-
JOMOUHLIMH KOMIMOHEHTaMH HACTOJBKO, YTO B HHX OCTaeTcs
TOABKO 06JOMOUHBIH KBapl, aiLOHT, KajHeBble MOJIEBhie UIMATH,
npeHMyIlNecTBeHHO MHKPOKJIHH, H cJaioja. [Ipusnakom BepxHeii
rpaHHILEl MeTareHesa sBJAETCS MOJHOe TOCNONCTBO B NOPOJE KOH-
(OPMHBIX CTPYKTYP NpPH COXPAHEHHH TPaHHI MeXAYy OO0JOMKaMH
H pereHcpallHOHHBIMH Kaifimamu. Huxuas rpaHmma wmerarexesa
NPOBOAUTCSI TaM, TAe CTHPAIOTCA TpaHH MexXaAy 0o0JOMOvHONH H
pereHepalHoHHOH YacTbio 3epeH Iipd OLHOBpPeMEHHOM VCHJIeHHH
CTPYKTYp B3aHMHOTO BHEAPEHHSI, MNOPOABl MpuoGperainT TpaHo-
6JaCTOBYIO HJW JlenHjo-rpaHo0aacToByio cTpyktypy. Ha rpaHuue
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MmerareHesa u MeTamMopdu3Ma 3aBepluaeTcs peKpHCTaJIM3aUHOH-
HbliH OsacTe3 KBaplia H NOJHOCTbIO QOPMHpYIOTCS HOBOOOpasoBa-
HHs ajab6uTa H caioAbl. He coBcem sicHa cyab0a KaJlMeBbIX IIOJEBBIX
wnaTos NpH Mepexofe O0CafloyHbIX TOPOJA B MeTamopHyecKHe.
B paGorax no meramoppuamy [Buukaep I'., 1969 r.; ®auun mera-
mopduama. .., 1970 r.] kasueBnle moJieBble 1NAThl He (DUIYPHPYIOT
B KauecTBe MHHEpAJIOB 3eJICHOCJAHLEBOH HJH I1ayKo(paHOBOI 30H.
B To e BpeMs B NIHXHHX 4YacTsX NJ1aTGOpPMEHHLIX UeXJOB, IO
onucanusMm B. JI. llyroma, A. B. Konenunosuua, B. M. Yaiiku, ko-
JIHYECTBO MOJIEBHIX IMATOB HE YMeHbLIAETCs, a YBeIHYHBAeTcs 3a
CueT BTOPHYHOrO MHKPOKJHHA. To ke Habmopaercs B OCHOBAHHH
BEIICKOH cepHH M B TePCKOil cBHTe mporteposos Basruiickoro wura.
BecbMa BO3MOXKHO, 4TO BO BCeX ITHX CJYYasix OCYLLECTBJISIOTCSH
sNUTeHeTHYIeCKHe npeobpasopanus (rayGokuii KatareHes — Hayallb-
HbIIf MeTareHe3), cBsizaHHble ¢ morpyxenuem. Ilo A. A. Mapaky-
wesy [1973 r.], adpdekr npocroro norpy:enus He MOMKeT NPHBECTH
K MeTaMOp(hH3My, MO3TOMY, BO3MOXKHO, Mbl He BHAHM II€peX0/0B
K COBCTBEHHO MeTaMOp(HYeCKHM IOpOAaM, KOTOphlE MOMHO OBLIO
CBA3LIBATH € 3()¢eKToM NPOCTOro MOTPYIKEHHS, H TAe MOXKHO ObLIO
Obl 0KHAATL CHeuH(HUECKHX MHHEPAJbLHBIX ACCOLHALMH C IPHCYT-
CTBHEM KaJIHEBBLIX MOJIEBLIX LIMATOB. "

Joctynusl  HaG/I04eHHIO [epexo/ibl dPKO30BBIX TeCUYaHUKOB
B MeraMopduueckHe MopoJbl B ycaoBusix ctpecca. [lpu oanocro-
poHHeM jaBjleHHH B 00cTaHOBKe OGLIEro c:aTHs KaJlHeBbie MoJie-
BHIE IUNATH MEPeXoJAT B CIIOJB H NPOHCXOAHT JAeaHOPTHTH3ALHS
NJaTHOKJIA30B, CJEJCTBHEM 4Yero sBjgercs oOpa3oBaHHE NOPOALI
M3 HM3MeHeHHbX O00JOMKOB KBapua, nop(upob/acToB BTOPHYHOIO
asbbuTa M OCHOBHON C/AWOAHCTO-menHToBOH HaH, B Na- u Na—Ca-
apkosax, CJI0JHCTO-XJOPHTOBOH TKaHH (MaTpukca) c kapGoHa-
TaMH H 3nujoToM. MaTpHKc 3axBarthiBaeT OGJIOMKH H TJIMHHCTBIH
LeMeHT, KOTOpLle CTAHOBATCH HEOTJHUHMBIMH Apyr ot apyra.C 3a-
BepllleHHeM peKpHCTAJIH3alHOHHOrO GJiacTe3sa KBapla H pa3sBHTHSA
KPYNHHX nopdpupodaacTos anbbHTa apKo30Bble KBAPIHTO-TeC-
UaHHKH 30HB MeTareHesa TepexoidaT B MeraMOp(HUeCKHe
KBapLUHTO-CJdAaHI B 3eJeHoCJHaHLeBOll 30HH. Eme OoJsee ray-
GokousMeHeHHble 00pa30BaHMs, PEKOHCTPYHPOBAHHBIE N0 XHMH-
4YeCKOMY COCTaBy KaK IepBHYHbleE apKO3bl, OMUCAHBEl, HaNpH-
Mep, B KaTapxefickux kKBapuHTto-runeficax [Kynmmm E. A,
1977 r.] Annanckoro mMTa, rje OHH C/HOMXKEHbl KBaplem, moJe-
BBIMH INaTaMH, CH/IJIHMaHHTOM, OHMOTHTOM, MarHeTHTOM M rpadu-
TOM.

leonorudeckoe pacmpocTpaHesue. ApKO3bl COCTABJSIOT OKOJO
15 % oGbema Bcex mecyaHbIX MOPOJ.

B KaTtapxee KpoMe YNOMSIHYTBHIX BLIILE apKo30B HEHTPCKOﬁ CepuH A.ﬂ}laHCKOl"O
LIHTa OHH, NO-BHAWMOMY, AOCTATOYHO ONpeAeJIeHHO PEKOHCTPYHPYIOTCA TaxKiKe Ha
Banrtuniickom H KﬂHa,U.CKOM IIHTAX B CO4YETaHHH C nmcoxomeramoptbnaoﬂauuumn
KBapueBbIMH MNOPOJAAMH H BbICOKOTJHHO3EMHCTLIMH CJaHLLaMH. B apxee apkoshl
BCTpeualoTcs PeAKO, TAK KakK pa3BHTHe oﬁumpnmx BYJKAHOTE€HHBIX I'I]JO[‘HGOB H

npeoGiajanie OCHOBHOIO ByJKahH3Ma ObIIO He6JaronpHATHHM (aKTOpOM AJT HX
tdhopmuposanns. Toabko B oraokenusnx lOxwuoit Adpukn m3-3a Gosee panuefi

178



KOHCOJHAALHH I0OMKHBIX MaTeDHKOB APKO30BHIE MECUaHHKH MOJb3YIOTCS pacnpoct-
paunennem B cBite Mojnc cucrems CBasuieni, B cacremax Dysasasn u Llam-
Basi.

Momnan rpaHHTH3anHA B KOHIE apxes, (pOPMHPOBAHHE MATEPHKOBBIX SI/CP
H TOC/IeJIOBABIIHE 3a 3THM JUIHTE/bHGLI NMepepuiB 1 HHTEHCHBHOE BHIBETPHBAHHE
NPHBEJH K ne(gsoﬁ B HCTODHH 3eMJ/IH HHTEHCHBHOH 3nOXe HAKOMIEHHA apKO30BbIX
necuanukoB. OHH dallle BCETO PacnojaraloTcss B OCHOBAHWH, HO MoOryT Owith H
BHYTPH Da3pe3oB MPOTONJIAT(HOPMEHHBIX H NMPOTOMHOTCOCHHKJIMHAIBHBIX KOMILICK-
COB B ACCOLHAUHH C KBAPUEBLIMH KOHIVIOMEPATaMH, KOHIJIOMEPATaMH C FPaHHTHO
rajbKOoH, BHICOKOIVIHHO3EMHCTBIMH MOPOJAMH, KHCJLIMH HJH OCHOBHLIMH BYJKAaiH-
ramu. Onxcanbl B cocTaBe Kapeawj, B ToM uucsie aryins Kapenuu, uuxneil cBHTH
KPHBOPOMKCKOH cepHH YKpaHuHbLl, BePXHECAKYKAHCKOH MOACBHTLL YAOKAHCKOM cepuu
xp. Yaokan. ITPHCYTCTBYIOT B OTJIOMKEHHSX OCAJOYHOTO 4YeXJa, NOKPLIBAIOILEro
npeArypoHckHit newenvied Kawaawl u npeanypanckuil nenensen Mumun (cm. Takxe
[24]). Cpenn cyuecTBenHO KPACHOUBETHHIX OTJIOMKEHHI CPEHEro mpoTepo3os ap-
KO30BbLIe NeCYaHHKH BCTpeualTcs B cocraBe cy6uotnus banrtufickoro mmura n He-
KOTOPBIX Ocajiounbix cepuil LlentpasbHoit CHOHDH B acCOUHAUMH C KHCJABIMH BYJI-
KauuTamu (rpy6o06a0MOuHBIME), HHOrAA KBapUEBBIME H BBICOKOTTHHO3EMHCTBIMH
NopojamH.

C nauanom pudess cBA3ana Bropas, eimle Gojee HHTEHCHBHAS 3MOXa HaKomJe-
HHSA apKO30BEIX MECcHYaHHKOB, OGYCNOBJIeHHAA KOHCOJHAAlHell TPaHHTH3HPOBAHHOIO
noxoas naatdopm (Cesepo-AmepHkanckofi, Pycckolt u Cn6upcroft) u dopmupo-
BanueM Ha HHX Miar(opMeHHBIX HeXJIOB, NOCJeJO0BaBIUINM 3a npeipudeiickuM pe-
rHOHAJLHLIM TIEPEePHIBOM H BHIBeTpHBauHeM. MoruseBckas cBuTa loro-samaja Pyc-
CKOIl TaTgOpME, KaBepuuckasn cpHTa [lawenmckoro mpornba, nuxHeSapaHHCKAR
cepua Tarapckoro csoma [lagenmckoro mpornfa, meTpo3aBoACKas CBHTA BENCKOf
cepun Kapeann, tepckas ceuta Kosbckoro mosyoctpoBa H Apyrue HecyT B cebe
ApKO30BLIE MecYaHHKH, KOTOPHI€ 4acTO 3a/IeraloT Ha KOpe BbIBeTPHBANHA TPAHH-
TOB W JPYrHX KPHCTAJUIHYECKHX MOPOJ HJH ACCOUHAPYIOT C 3JI0OBHAJBHLIMH, Ae-
JIOBHAJIBHEIMH OTJIOXKEHHAMH KOPHl HJIH MPOAYKTAMH HX MNepeMbBa — KAOJHHHT-
H JAHKKHTCOAEPMKAUIHMH TJHHAMH H OJIHTOMHKTOBHIMH TECUAHHKAMH,

ApKO3bl BMECTE C OJHTOMHKTOBBIMH [eCYaHHKAMH CJ1araioT cheundguueckse
MOIIHBIE, XapaKTepHble TOMBKO JAJs pH(es MHOTeOCHHK/JHHAAbHbE TeppureHHbie
HaH KapGOHATHO-TepPPHTENHLIE KOMMJIEKCH, 00pasoBaHHbe 3a CYeT BblHOCA oOca-
jacunoro Matepuana ¢ naathopm. K TakHM comepikallHM apKO3bl KOMILJIEKcam OT-
HocATCA afickas cBHTa OYP3AHCKOfl CepHu M 3HAbMepAaKckas ceuta Baumkipcekoro
AHTHK/JHHOPHS, PACCOJNBHHHCKAs cBHTA [lo/I0J0BCKOrO NOAHATHSA, CYXOMHTCKAs
cepusi Enncefickoro Kpsixa, MYKyHCKasi CBHTa 3anagHoro ckiosa Aunaapckoro
muTta. PacnpocTpaHeHB apKO30BLIE MeCYaHHKH B accolHauuu ¢ rpy6oobiaomod-
HBIMH, 4aCTO MOJHMHKTOBHIMH TOPOAAaMH B cocTase pHefickofi cmaparMuToRoit
dopmauun na bBanrniickom wmurte, Ypane n Ceseprom Tano-[llane, a raxxe
B no3auux pudeii-BeHICKUX Momaccax Gafikasuiy — amnuckoir cepun  Ypana n
rpy6oo6aomounnix Tosmmax Ceseproro Taus-Ilaus.

Cpeau THOHYHBIX NAATGOPMEHHBIX OT/I0MKeHHI (aHnepo3os apKO3OBHE necua-
HHKH, TI0-BHJHMOMY, He BcTpeualorcs. OnH omicansl B aBJiaKoOresax, NMepefloBuX
nporufax, B 06JacTAX AKTHBH3ALHH, B OCHOBAHHH H BePXHHX 4acTAX HEKOTOPHIX
FeoCHHKJIHHANBHBIX KOMIJeKcoB. [Ipumepamu HX ABJASAIOTCH OTJIONKEHHA CPELHEro
KeMOpHA — HHOKHEro OpRoBHKA Kanegonug Mourosuu, cuaypa repunnua Bocrou-
noro Anas, nepona Kyfi6umesckoro u Capatosckoro IToBosukbf, MeBoHa M Kap-
Gouna Typunckofi u MuHycHHCKON Bnaaux, npoayKktaBHo#i Tonmu Jlomenxoro xap-
Gona, cpeaHero—sepxHero kapGoHa repuuHckoro I'mecapo-Anas, mmkHeit mepmnu
BepxosincKHx Me3030HJ, 0pn PHOHHCKO BnajHuL, HHXKHero Meiaa Bumoificko
BNAAHHB, HIKHero mena TajskHkckoit W deprauckoil Bnaguu, Heorena Peprai-
CKOif BIafHHBl, TPeTHYHbIX TOM Bypenuckoro Gacceiina.

TMopoaHble accouMalmHH, B KOTOPHIX apKO3El YHACTBYIOT, XapaKTepH3yIOTCH
MIHPOKHM CNEKTPOM, 3aBHCALIHM OT TeO0JOTHYeCKOfl CHTYAILHH: 3TO MOryT OBITh
1 OJHFOMHKTOBLe M MOJAHMHKTOBLIE NMECYaHHKH, PasHble MHHEPAaabHbIe THILI JHH,
KapGoHaTHEE MOPOJH, YIVIH H BYJKaHOTeHHbIe 0Opa3oBauus.

Cpean ueTBEDTHYHHIX M COBPEMEHHBIX OCA/IKOB apKO3bl BCTPEYEHBl B PasHbIX
nanamapTHEIX OOCTAHOBKAX: B COCTABC 3MOBHS HA KpHCTAATHWecKlX MOpoaax
muorix o6aactefi, B asmoBHn p. AMyIapsd, B Bumocax p. AMa3zoukw BAOJbL
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ceBepo-socroynoro noGepexbs HOuoi AmepHKkH, B KpaeBnix mopax Tuxoro oke-
ana u rayGokoBoanmx KenoGax — Aneyrckom, Kypuno-Kamuarckom wu ap.

Ycnosus obGpasosanusi. XapaKTepHbLIM JJf apKO30B TeHeTHUe-
CKHM THIIOM OTJIOMEHHI SABJSIIOTCH TAK Ha3blBaeMble OCTATOYHBIE
apKo3bl — 3ajieralolllie Ha TpaHHTax 3J0BHaJbHLle 00pa3oBaHHS,
CJIOXKeHHbIe HeCOPTHPOBAHHBIMH, YIJIOBATHIMH 00JOMKaMH MHHepa-
JIOB H TNOpPOJA, 3aKJIOUeHHHIMH B HECOPTHPOBAHHYIO, YacTO OXeJses-
HEHHyo cMech TOHKOOOJOMOUHLIX YACTHIL H MeTacoOMaTHUEeCKH 3a-
MellleHHBIX MHHepaJoB. DTO — PelCTOYH aMepPHKAaHCKHX aBTOPOB.
B pesyabraTe mepeMbiBa nogo6GHHIX MOPOA MOTYT (POPMHPOBATHCA
JleTIOBHA/IBHO-TIPOJIIOBHAJIbHBIE IIIEH(E, TOTOKH, HA3LIKH, YacTo
3anoJIHAIIHE 3PO3HOHHHEE BNAaAHHE H OOLIYHO 3aJeraipuiHe B oC-
HOBAHHH TPAHCIPECCHBHBIX OCaJoyHBIX cepuil. H3-3a BHelHero
cxoncTBa ¢ rpaHHTHLIMH MOpPOJAAaMH, OT KOTOPLIX OHH, BIpoYeM, OT-
JIMYAI0TCHA CJefaMH OKATAHHOCTH 3epeH H 6OJbIINM cofepIiKaHHeM
KBaplla, WX Ha3bBalOT BOCCTAaHOBJEHHHM H npeobpa-
soBaHHB M rpanatom [23]. CxoactBo ¢ rpaHuTamu eue GoJjee
YCHJIHBaeTcsi TpPH IJyGOKOM SIHreHese H MeTaMmopduaMe MNOPOA.
HM3BecTHbl SIBNEHHS HMCKIIOYHTEJNBHO TOCTENEHHOrO Mepexofa oOT
rPaHHTOB K OCTATOYHLIM H IEepPEeOTJIOKeHHLIM apKo3aM, KOTOpHIH
Ha3bLIBAOT rpajlallHOHHLIM Hecoragacuewm [23, 24].

Kpome ormeuennsix cnenuduueckux ¢GopM  apko3oB  cy-
IeCTBYIOT JPYrHe, OOBIYHHIE, KAK M Y OCTAJbHHIX MecKoB, (OPMbl
HX HaXOMIeHHs. APKO3Hl NPHCYTCTBYIOT B cOCTaBe aJJIIOBHAJbHEIX
H 30JIOBHIX OCAJKOB KOHTHHEHTAJbHLIX, B TOM YHCJE YIJeHOCHBIX
KOMIIJIEKCOB, JIeJIHHKOBHIX 00pa3oBaHHH cnaparMHTOBHIX (opMma-
UHH, JeJbTOBBIX M JOHHBIX OCaJKOB MOPCKHX MOJAcC, CpeiH HCKO-
naeMblX H COBpPeMeHHHIX Typ6uauToB. OueHb 4YacTo B COCTaBe
KPacHOIUBETOB [IPHCYTCTBYIOT PAa3JIHUHEIE TeHETHYECKHe THIIbI
aPKO30BHIX ITECKOB. :

HenocpencTeennoe BJHSHHE Cpeibl OCALKOHAKONJEHHA Ha
cocTaB apko3os H3yuajoch Hemuornmu. Tak, T. A. HMuunoit B
Konbuyrnuckoit cepun Kysbacca nabaiomanoch yMeHbLIEHHE INoOJe-
BLIX 1NaToB H 06JOMKOB NMOPOJ 3a CYeT yBeJHUEHHs KBaplia NpH
nepexoe OT PycJoBHIX (pauui K MOiIMEHHBIM H yMeHblueHue 06.0-
MOYHBIX 3epeH nopoj (hesb3uTOB, TPAHHTOHOB, MHKPOKBAPIIHTOB)
IpH mepexofie OT pPeYHHX OTJIOXKEHHH K JAeJbToBO-GapoBhim. He-
SICHBIM OCTaeTcsl, He SIBAAIOTCS JH HabGJogaeMble H3MeHeHHS MH-
HepaJIbHBIX COOTHOIIEHHH (yHKUHEell TpaHyJJOMEeTPHYECKOro coc-
Tapa?

B 1menoM MOXKHO BHIETb, 4YTO, MOAOGHO KBAapLEBHM NecKaM,
apKo3oBbie TNeckH ¢anuanbio noaurexHernuns. Cneunduueckue
0cOOEHHOCTH WX Kak MHHepaJbHOH Tpynnsl CBA3aHL He ¢ ofcra-
HOBKOH HaKOMJICHIS ocalara, a ¢ e€ro ﬂpe,’J,hICTO]JH@rlr—COCTaBOM
MATCPHHCKHX MNMOPOX, CTHJIEM HX BBIBETDHBaHHS H 0coBeHHOCTAMH
[l(‘]')epEiGOTKH BellecTBa Ha MNYTsAX MHTpalHH K KOHEYHOMY BOJAO-
emy croka. B ta6n. 21 no naHHEIM O pacmpocTpaHEHHH NOJEBHIX
INaToB B MAarMaTHYeCKHX H MeraMmopduueckux mnoponax [8]
MOKa3aH0, KaKHe TPYNNbl KPHCTANJIHUECKUX TOPOJA  SBJAIOTCA
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TABJHLA 21
CocTae MCXCAHBX TOpOA At pa3HOBMJ],IIOCTEﬁ APKO30BbLIX MNECHAHHKOB

1

I'napHbe nosesne

PB3!IOHHJ‘UIOCTB aPKO30R i mnaTsl Tune HCXOAHBIX Topoxg
Canuany, OpTOKJIa3 I(Heable BYIKAHUTEL, KOHTAKTO-
BO-METaCcOMAaTHYECKHe no-
pojLI
K-apkoasl OpToKknas, MHKpPOKAHH, | I'paHuTH, CHEHHTHI, NMErMaTHTHl,
| NepTHTHI rHefickl KHCJIOTO COCTaBa
OpTtoknias, MHKPOKJAHH, | ['paHHTHI, NerMaTHTLI, TPAHOIH-
K—Na-apxo3sl anbOUT, KHCABIH OJIH- OPHTBI
roknas
Na-apkosul AnuGHT, OMHrOKaas CnHANTE, PHOJMHTHI, TPAHOAHO-

PHTHl, 3eJeHble H SMHAOT-aM-
(hHGOJIOBLIE CJAdHLbI

Na—Ca-apko3bi Onuroknas, anneanH, | AHAesHTH, TpaXHThl, 6a3albTH,
anbLGHT aHOPTO3HTHI,  KpHCTaJ/aHYe-
cKie amMpuGOsIOBbIe H KHAHHT-
aHJa/y3HTOBEIE CJIANILBL

HCTOUHHKAMH THTAaHHS AN MHHepaJbHBLIX pasHOBHAHOCTe#l apko-
308B.

M3 rtabauupl, a TakxKe M3 CKa3aHHOro paHee cJeAyeT, UTO CY-
LIecTBYIOT ABa ceMmelicTBa apKo3oB, (OpPMHPOBaBIUHXCA B pas3HOH
reosiornueckofi obGcranoBke: cemefictBo K- u  K—Na-apkosos,
CBS3aHHLIX C paspylleHHeM KHCABIX MOPOJA, MpeHMYLleCTBEHHO HH-
TPY3HBHLIX, @ CJA€l0BATeNLHO, BOSHHKIIHX NMOCJE 310X HHTPY3HB-
HOr0 MarMmaTHaMa, JeHyJAalHH H BBHIBETPHBAHHA, M CeMeHCTBO
Na- u Na—Ca-apko3oB, ¢GOpMHPOBAHHE KOTOPBIX TIPOHCXOLHJIO
BeJieJ 3a 3(QOY3HBHBIM MarMaTH3MOM HJH OJHOBPEMEHHO C HHM.
Cewmeiicteo K- u K—Na-apko3os mupe pacnpocTpaHeHo H CBA3aHO
MOCTeNeHHBIMH TNepexofaMH C OJHTOMHKTOBHIMH H KBapleBHIMH
necuanukamu, a Na- 1 Na—Ca-apko3H, cpefin KOTOpuX mpeof.a-
NAl0T HATPOBHIE PA3HOCTH H3-3a IIHPOKHX MPOABJIEHHHA aab6uTH3a-
MM, NapareHeTHYeCKH CBSI3aHBl H IEPeXOAsT B MOJEBOLINATOBHIE
rpayBakKi, rpayBakKkM H BYJKaloreHHble IOpPOALI. Hepﬂbie Xa-
paxkTepusl pgast cybniaTdopMeHHBIX UexXJIOB, BTOpble — AJIST I10-
ABHXKHBIX obsacTes.

[TosiB/ieHHe apKO3OBBIX NMECYaHHKOB HA TOM HJH HHOM CTPaTHr-
pauuecKOM ypoBHe 3aBHCHT: 1) OT G6JH30CTH KOPEHHHIX Io0Je-
BOLIMATCONEPKAUHX KPHCTANIHIECKHX MOPOA, 2) OT CTemeHH mpe-
o6pa3oBaHHa KOPEHHBIX NMOPOJA H NMPOAYKTOB AeHYAAlLHH, CBA3aHHOH
¢ KJAHMartoMm; 3) OT MJIHTeJLHOCTH NepepaGOTKH OCalOuHOro Mare-
pHaJla B CBA3H C TeKTOHHKOH. OJHO3HAYHO PELIMTh BOMPOC O NpH-
UHHAX MOSABJEHHS apKO30B, a He KaKHX-JHOO APYTHX NMOPOJL B TOM
HJIH HHOM MecTe He BCerfa BO3MOXKHO 0e3 NMpHBJeueHHS APYTHX



reo/IOTHYECKHX JaHHLIX. MecTo pacmosioxKeHHs KOpPeHHbIX MOPOJI —
HCTOUHHKOB TNHTAHHSA YCTAaHABJIMBAETCS OOBIYHO TakKiKe ¢ IMpHBJe-
yeHHeM JPYTHX JHTOJIOTHYECKHX H TeoJlorHYeckux merojoB. Tak,
B MeJIOBHIX OTJIOXKEHHAX 3amafHoi uacTH TaJKHMKCKOH JlenpeccHH
Oblla yCTaHOB/JEHA CBSI3b apPKO30BLIX MECYAHHKOB ¢ rpaHHTaMH
I'nccapckoro mayToHa mocte HaOJOLeHHs Hajy cooTHoLleHHeM (a-
uHH, H3MepeHHS KOCOil c/J0HYaTOCTH H aHA/IH3a TSIKeJIBIX MHHepa-
soB [IIeanos B. H., 1962 r.].

Apupnas u JenoBasi o6cTaHOBKAa GoJsiee G6JaronpHATHBL 15
Pa3BHTHA apKO30B, H Npeo6jafaHHe YHCTHIX, HEBLIBETPE/LIX 3epeH
MOJEBBIX ILINATOB, B OCOOEHHOCTH NJArHOK/I430B IOBHILIEHHOI
OCHOBHOCTH, MOKET CBHIETENbCTBOBATL B MOJb3V TAKHX YCJOBHIL,
B KOTOpPHIX XHMHYecKoe BeiBeTpuBaHue ociabneno. Jlx. demyT H
P. ®eiip6puaxk [Damuth D., Fairbridge R., 1970r.] nokasaamu,
UTO B TOJIOILEHOBHIX OCaJKaxX ceBepo-BOCTOYHOH okpauubl HOxHOI
AvepukH cpeiH OJHTOMHKTOBLIX MECKOB MNPHCYTCTBYIOT apKO3bl,
NpHypOYeHHbBIE K TlepHOAAM apHOH3allHH K/JuMara, pasBHBa-
oMmKMcA Ha o6uweM ¢oHe JAeAHHKOBOH 3moxH. OJHAKO HMeEITCA
MHOTOUHCJeHHble (akTel [24], ykasbiBalomue Ha oOpa3oBaHHe ap-
KO30B B JKAapKOM TyMHAHOM KauMarte. [losToMy KanMaTHUeCKHl
(akTop MoxKeT OBITH OIEHEH Yalle BCEro ¢ MpHBJeYeHHeM MajlH-
HOJIOTHYECKHX, TajgeofoTaHHYecKHX H oO0lHX najaeoreorpaduue-
CKMX JaHHBIX. '

TexToHuYecKHi (akTop MOKeT OBITb BBLISIBJIEH NYyTeM OLEHKH
MOIIHOCTEH M cKOpocTefl HAKONJeHHS apKO30BBIX, TaK e Kak H
HHBIX NMecYaHHKOB, B TOM yHCJIe OJHITOMHKTOBBIX W KBapIl€BLIX. He-
Ue3HOBEHHE T[OJEBBIX IWIMATOB, CONPOBOMKIAIOIIEECHd COKpalllenHeM
MOIUIHOCTeH, MOXeT GHTh OOBACHEHO YMEHbIIEHHEM TEeMIOB CeJH-
MEHTALHH 3a cuer TeKToHHKH. Habmiogawomasics cMmena OGasalb-
HBEIX apKO30B KBapIEeBLIMH TNecUaHHKaMH CHH3Y BBEePX BO MHOTHX
paspe3ax, YNOMHHABIIHXCS paHee B JNaHHOH M mpeAbaylielf ria-
BaX, CKOpee BCero, Moxer GHITh 00BfACHeHA OOLIMM H3MeHeHHeM
nerpooHia, CBA3aHHEIM C MHOTOKPATHHIM NEPeOTJOXEeHHEM Ma-
TepHaJa BCJEICTBHE TEeKTOHHUECKOTO KOHTPOJIA.



IX

FJIABA

CEMEWCTBO IN'PAYBAKK

IlpencraBnger rpynny HauGosee UIHPOKO PacnpoOCTPaHEHHBIX
PBIXJIBIX, JHTHOHUHPOBAHHEIX MJIH MeTaMOp(H30BaHHBIX MecuaHblX
0CaJKOB, CJOXEHHHX OG/JOMOYHBIMH 3€pHAMH NOPOA OT 25 10
100 %, kBapua ot 0 po 75 9%, noaeswix mnatoB or 0 g0 75 % u
IAPYrHX MHHEpaJoB B KosauuecTBe He Gosiee 25 %. TepmuH «rpay-
BaKKa» MPOHCXOAHT OT HEMeLUKoro grauewacke, B HayKky BBeJeH
A. Bepuepom B 1767 r. pns onHcaHHA KOHKPETHBIX NOPOJ — mec-
YaHHKOB KyJabMa B ropax I'apua; no-suauMoMy, ObIJ BHepBhle HC-
noab3oBan Jlacuycom B 1789 r. BmocJeacTBHH TEepMHH  NpH-
obpen MHOrO3HauyHOCTh, 4yTO 3acTaBuao Mypuncona eue B 1839 r.
HACTAHBATh HA €r0 HCKJIIOUEHHMH W3 Te0JIOTHUECKON HOMEHKJIATYpHI.
Tem He MeHee TEepMHH CYIIeCTBYeT [0 CeTOAHSILIHHX [AHEH, Kak
yxKe oTMeyajgoch B INM. V, B pa3Hbx 3HaueHusx. CyuiecTBeHHO, 4TO
NpH BblJleJIeHHH MHHEpPaJbHBIX BHAOB MECUYaHHKOB IO COCTaBy 00-
JIOMKOB, KaK 3TO NPHHATO B Halllefi cTpaHe, TEPMHH «rpayBakkas
JAJisi MOpojJ ¢ BHICOKHM cofep:KaHueM OO0JOMOYHBIX 3epeH IOpPOoJ
MOYTH MOJHOCTBIO COOTBETCTBYET ero InepBoHavyalJbHOMY 3Haue-
HHIO.

B auroTHNE — KYJbMOBHEIX mecuaHHkKax (Taba. 29)— o6J0MKH
NOPOJ COCTABJAAIT 3HAYHTENbHYI0 HJIH mnpeobGaafalollyl0 HacTb.
[Ipu sToMm, cornacko Hccaenosanuam P. XeabmGoanta, B. Mar-
tHaTa u Ap. [6], conepxanne mMaTpuKca B HHX MOXKET BapbHPOBaThL
H uacto He poctHraer 10, u paxe 5 9%. ITostomy Bhizeserne
rpayBakk MO MPH3HAKY MOBHIIIEHHOTO COJAEpPIKAHHS B HHX Mar-
pHKca, KaK 3TO NPHHATO BO MHOTHX aMEpPHKAHCKHX H 3amajiHo-
eBpornefickix pa0oTax, HHYeM He OMNpaBAaHO — HH IpPaBHIAMH
MOCTPOeHHsT KjaaccH(pHKauuii, rae o0beKTH OJHOrO paHra NOJIJKHEL
BHIAENATLCA 110 OXHOMY NPH3HAKy, HH NPHHIHOAMH NPHOPHTETA.

[Topoawr ceMeficTBa rpayBakk — Haubosee pacmpocTpaHeHHBI
MHHEpaJbHBI THI TlecYaHblX OT/J0XKeHHH, HOPMHDOBABLIMXCS pa-
Hee H 00pasyllluxcs cefiyac MOYTH BO BCeX H3BECTHHIX (H3HKO-
reorpauueckix o0CTaHOBKAX, YTO ONpeje]sieT MCK/IIUHTEeIbHOe
pasioo0pasne HX BHellHero 00JuKa, (H3HUECKHX CBOHCTB, CTPYK-
TYPHBIX M TEKCTYPHBIX NpPH3HAKOB. MOXHO JHIUL TOBOPHTH, KaKHe
H3 NpH3HaxKoB OoJjlee, KakHe MeHee XapaKTrepHbl JUJIS IPayBakk, HO
MOJHOCTBI0 HCKJIOYHTbH NPOSIBJIEHHE TeX HJIH HHLIX CBOHCTB B rpay-
BaKKaX OUeHb 3aTPYIAHHTEJBLHO.
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TABJIHLA 22

06,10MO4HO-KOMIOHEHTHBIA W XHMH4YecKHi coctas (Bec. %)
rpaysakk kyasma (1 — lapu, [JIP; 2 — dpankensansn, OPT [24])

Ksapu 27 Si0, 73,04 Na,O 3,65
[Monessie wnarsl 19 TiO, 0,15 KO 1,37
O6a0MKH nopos, 30 AlOq 10,17 Hy0 2,36
Marpuxe 21 Fe,O5 0,56 P,0; 0,23
[Tpoune 3 FeO 4,15 CO, 0,84
MnO 0,18 SO, 0,10
MgO 1,43 0,17

Cymma 100 CaO 1,49
Cymuma 99,89

PaccmaTtpuBas npH3HaKH B nmopsiike yObIBAaHHS YacTOTHL BCTpe-
YaeMOCTH, MOXKHO OTMeTHTbL c/eAyIOllHe: a) OKpacka TOopox
TeMHO-cepasi, 3eneHo-cepasi, Oypo-cepas, KpPacHO-KOpHUHEBas, poO-
30BO-KpacHasi, cBeTsio-cepasl; 0) COPTHPOBKa KpaiiHe HH3Kad,
mioxast, YMepeHHas, XOopollaf; B) OKaTaHHOCTb 3epeH IJoxad,
yMepeHHas, OTCYTCTBYeT; T) TpajlalluOHHAs PacCOPTHPOBKA Tpo-
rpeccHBHas PE3KO BhlpaxKeHHas, TPOTPecCHBHAasi OTYETIHBAR, Mpo-
rpeccHBHAsl HeOTUeTJNHBasi, HeBBHIpAXKEHHAs, perpeccHBHAsl HeoT-
ueT/IHBas, MAasiTHHKOBAs HEOTYeTNHBas; J) Kocas cJoHYaToOCTh —
He TNPOSIBJAETCH, MPOSBJAETCS TOJBKO ¢ NPHMEHEHHeM clelHalb-
HBIX METOJOB, MPOSIBASETCS HEOTYeTJIHBO B YaCTH CJ05; NPOSBIs-
eTcsl OueHb OTYETJIHBO BO BCeM CJIOe.

I'payBakkH HauGojiee XapakTepHbl JJIfl MOLIHBIX TOJLL MOA-
BHXKHO-CKJIaA4aThiXx o6sacTeil; B MaJOMOUIHHIX TOJUAX (METpH H
nepBHe JECATKH METPOB), OTBeyaloUHX GOJLIIHM HHTepBajaM reo-
JIOTHYeCKOro BpeMeHH (Bek H Gosee), MOpPOABI eeMelcTBa IpayBakk
BCTpeualoTest KpaitHe peako. B mocieanmx ciyuasx BelHKa Bepo-
SATHOCTL ~ BYJIKAHOUEHHO-OCAJOYHOrO MPOHCXOMAEHHA  He3pesoH
yacTH ocaika. [To-BHAHMOMY, CyLIeCTBYeT HENOCTATOMHO elle BHI-
fIBJIEHIIAS TMOJIOXKHTEIbHAA KOPpeJafaluns MeXAYy MOUIHOCTbIO TOJIIIL
H CTeNneHbI® HX MMOJHMHKTOBOCTIL

B cemeiicTBe rpayBakk M0 TJIaBHOMY NpPH3HAKy — COOTHOILIE-
HHIO OGJIOMKOB KBapla, MOJIEBHX IIMATOB H TOPHBIX [OPOJ — BHI-
AeaArTCA TPH MHHEpPaJNbHBIX BHIA: cobGCTBEeHHO rpay-
pakku (ob6aomkoB nopox Gosee 75 %), KBapueBwHe H mo-
AeBowWnartoBee rpayBakku (obaomkoB nopon 25—75%).
B nepsbix KBapua GoJblie, 4eM [0JeBHX MNATOB, BO BTOPHX [0O-
JeBHIX WNatoB Goabure, yweM kKBapua (puc. 37). I'panuna, orseua-
ioutast 75 %-HoMy comepikaHHIO 06JIOMOUHBIX 3epeH, CKOpee YCJoB-
Has, 4eM Hecyllas peaJibHOe CojepiKaHHe, MOCKOJbKY TOYKH COC-
TaBa NOPOJ KOHKPETHHIX TeoJIOrHYecKHX pa3pesoB, KaK NPaBuio,
o6pasylorT moJsf, nepecekaiouie 3ty rpasuuy. Bomwsuyio embicmo-
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Puc. 37. Ilnarpamma cocraBa NecyaHLiXx MOPOA CeMeficTBa rpayBaKK B CHCTEME
KBaplu—MoJeBkle WNaThi—Oo0JOMKH NOPOA.

Munepanbible BHAL: [ — KBapueBble TpayBakkn; [// — noneBomnaTtoBble rpayBakku; J/] —
co6CTBEHHO TpayBaKKH,

lMoasuabl: !-—3 — KpapueBble rpayBakku: | — ¢ BBICOKHM COJAEp)KaHHeM KBapua, 2-—c nu-

COKHM COJepXKaHHeM NOJeBLIX WMNaTtoB, 3 —c BHICOKEM coflepxaHHeM o0GAOMKOB mopon:

4—4 — N0/ieBOMINATOBLE IPa2YBAKKH: 4 — ¢ BHICOKHM COAEpIKAHHEM KBapua, J —C BHICOKHM

comepKaHHeM MNoJeBhIX IUMATOB, 6 — ¢ BLICOKHM coOfcpXaHHeM OGJOMKOB MODPOX.

CTpenkaMH MOKasalo paclojiodKeHHe MOJell W HanpaBieHHe CO3peBaHHA MNecKkoB: @ — obpa-

30BAHALIX OT P&3MLIBA KOP BLIBETPHBAHMSA, 0 — JHTHTOBHIX, 0 — NETPOKJACTHYCCKUX H ¢ —
BYJKaHOrCHHO-0CAIOYHBIX,

BYI0 HArpy3ky HMeeT JIHHHS DaBHLIX cOAePXKaHHiI KBapla H moJe-
BbIX LIMATOB, pasfesiollas MoJs KBapIEeBbIX H NOJEeBOLINATOBHIX
rpayBakk. Kak Gwmio Bnepshie mokasano B. II. Illyrosuim [56],
HH)Ke 3TOH JIMHHM HAa TPEyroJbHOH AMarpamMMe pacrnoJiarawoTcs
NpeuMyLIeCTBCHHO TOYKH COCTaBa TEeCYaHHKOB, OGPESOBaHHHX oT
pa3MBIBA MarMaTHYeCKHX MNOpPOJA (MEeTPOKJACTHUECKHX rpayBakk),
Bbllle — [MeCHAHHKOB 06])33OBHHHHX OT pa3MbiBa OCaAOYHBLIX NOPOA
HJIH TMOPOJA PA3HOrO COCTaBa (JHTOKAACTHYECKHX H MOJHMHKTOBBIX
rpayBakK), a Takxe NOJYYEHHHIX OT PasMBIBA KOpP BBLIBETPHBAHHS.
Hnorna wneaecoo6pasHo naBaTh KauecTBEHHYIO OLEHKY COCTaBa
necyaHHKaM, MomnajfaloIlHM B noJjie KBaplEBHX rpayBakk H moJe-
BOIUMATOBBIX TpPayBakK, MO OTHOCHTEJbHBIM BapHAUHAM B HHX
KBapla, NOJEBbiX LWNATOB H 06JOMOYHHX 3epeH MopoA. I'panunul
TaKHX TOAPAa3Je/eHHH, KOTOPbe MOXHO Ha3BaTh MOABHAAMH, KO-
JIHYECTBEHHO HeoNpe/feseHHbl, HX MOJOXKeHHe MoxKeT ObiTh 00603-
HaueHO TOJbKO NpHOAH3HTenbHO (pHC. 37).

BaxkHBIM oOmHcaTeNbHBIM TNPH3HAKOM, 3aKJAIOualolkM B cede
Takxe OOJbLIYIO TeoNOrHYeCKylo WHGOPMAalHIo, SBJSAETCS cOCTaB
06/I0MOYHBIX 3epeH MOpoJi, MO KOTOPOMY BCe TrpayBakkH, B TOM
yHeJle KBapleBble M M0J1eBOLINATOBHE, Pasie/siloTeA Ha  HeThipe
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Ynempamaguyeckue
Ocriobuoie
Cpeduue

Kucnote

100 7% 3@@ysubHbir U
unmpysubrisrr nopod

Pmanumobsre buknacmuyecxue
KBapyumobue KansxaumumoBsie
Crewanmsie Crewarinele
100 % 100 7,
KPEMHUCTOIZ 50 ocadouHb/F U MPTA -
nopod Mop@uyeckuz nopod
Puc. 38. [luarpamma MHHepaJbHBIX DAa3HOBHAHOCTEl H pasHocTell MeCYaAHHKOB

ceMeiicTBa TPAayBaKK, BBEIEJSEMBIX MO cOCTaBy OOJOMKOB.

1VIaBHBle pasHoBHAHOCTH (puc. 38): mMeTpoKJAaCTHUYECKHE
¢ npeobiaajanueM 0GJOMKOB MarMaTHYeCKHX NODOX, 4Hallle BCero
3(py3uBHEIX, JHTOKJAacCTHUYECKHe, c npeobrafaHHem o00-
JOMKOB OCAaJOYHEIX TOPOJ, HCKJIOUas KpeMHHCThHe, KpeMHe -
Bbl e ¢ mnpeobjajaHHeM KBaplUHTO-KPEMHHCTHIX OGJOMKOB H MO -
THMHKTOBBl €, B KOTOPDHIX HH OJdHA M3 YK43aHHBIX TPYIN KOM-
nowentoB He pocturaer 50 %. B npemenmax Kaxaoil PpasHOBHA-
HOCTH B CBOIO Ouepeldb BBLIAC/SAIOTCH Pa3HOCTH MJH clelH(pHKa-
UHH [0 IOPOAHOMY COCTaBy 0O6JIOMKOB, YTO, NO-BHAHMOMY, Jaer
BO3MOXKHOCTb (PMKCHpOBaThb oONpefeseHHLle TreoJorHueckHe ob6cra-
HOBKH HaKOIUIEHHS NeCYaHBIX TOJILIL.

[ToMmumo wu3moxenHoii ocHOBHOH nerporpacduueckofi kJaccu-
(HKaUMH rpayBakK, CYILeCTBYIOT JpyrHe, He3aBHCHMble OT Hee,
OJIHOH H3 KOTOpHIX, MPAMO CBS3aHHOH C nerporpaduyecKo, sBJsA-
eTcs JejieHHe TrpayBaKK, KakK H BooOllle mnecuaHHKOB, Ha [Be
rpynnel. Ilepeasi rpynma cooTBercTByeT coGCTBEHHO NecyaHHKaM
Kak ocafouyHbiM o6Gpa3oBaHHAM, c(hOPMHPOBAHHEIM OT pa3MbIBa
GoJiee JAPEBHHX KOHCOJH/IHPOBAHHLIX mMopod. Bropasi oxsarniaer
ocalkd, o0pa3oBaHHbe OT pa3MbIBa MOPOJA, NpeTepreBIIHX KOHCO-
JHAALHIO B TeyeHHe NAHHOIO 0CaJOYHOr0 IHKIa, B TOM e oca-
JouHoM Oaccelide, rje HeCKOJbKO T03Ke MpoHCXoAn10 (GopMupo-
BaHHE OTJOXEHHH OOGJOMOUYHOrO XapakTepa. Takue OCajKH, Ha-
MpPHMEp CJOMKEeHHble BYJKAHHYECKHMH OOJOMKaMH (IpOAYKTaMH
pasMBIBa 3aCTBHIBIIKX JIaBOBBIX MOTOKOB), OGJOMKAMH H3BECTHA-
KOB (DpPOAYKTaMH paspylueHHsl KeCTKHX pH(OBLIX MNOCTPOEK)
HJIH 3epHAMH TIJIayKOHHTa, BBIMBITOTO H3 pPAOOM PAClOJ0KeH-
HBHX OTJOXKEHHH, HeoGXOJAHMO OTAeJATb OT COGCTBEHHO MecuaHbX
o0pa3oBaHHH, XOTS 3TO M He BCerja MOMKHO cJenaTh MPaKTH-
yeckH. TeM He MeHee B TeopeTHYeCKOM MJaHe 3TO ocobGas rpynmna
06/IOMOUHBIX OOpasoBanuii —adduHHaAaag rpynma (oT Jar.
affinis — poacTeennuil, 6/AH3KHIHA, MOXOXKHI), POACTBEHHAs BMella-
IOIAM  HJIH DAacHOJIOXKEHHHIM psSooM HeoGJoMouHbIM o0pa3oBa-
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HusaM. Jlasnee B 3TOM PAARY CAEAYIOT NMPOAYKTH MepeMblBa HEKOH-
COJIMAHPOBAHHBIX OCAJKOB, BYJKaHHYECKHX BHIGPOCOB, OTJIONKe-
HHSl ¢ mceBAoOpekyHeBofi CTPYKTYpoH, o6pa3oBaHHO#l OT pacTpec-
KHBAHHS IIPH BHICHIXaHHH HJH KPHCTA/UIH3AllHH KOJJIOHAOB, H
HEeKOTOpHIe JIPYyTHe, He ABJSIOIIHECS OGJOMOYHLIMH, B TOM WYHC/]E
necyaHbIMH 06Gpa3oBaHHAMH. HeoGXOAHMOCTb OTAeJeHHS TpayBakk
OT pPOACTBEHHHIX NOPOX adGdHHHOA TPYNNEl H OTHEJEHHS TeX H
APVrHX OT BYJIKaHOMeHHBIX HJH XeM0-0HOreHHBIX HemecdaHbIX 00-
pasoBaHuii BO3HHKaeT OcCOOGEHHO 4acTo.

Merporpacduueckuii cocras

MMerpoknacTuyeckue rpayBakku (KBapuesble M MOJeBOLUNATO-
Bpie TpayBakku). Mmeior B cocraBe 06JIOMOUHBIX 3epeH mopox Go-
aee 50 9% 06JOMKOB MarMaTHYECKOTO NPOHCXOXKAeHHS. B 3aBHCH-
MOCTH OT COCTaBa NETPOKJIACTHUECKOIl YacTH, BHAEAAIOTCS pasHo-
CTH TpayBaKK, KOTOpHEe MOTyT ObITh Ha3BaHH [0 COCTaBRy
COOTBETCTBYIOIHX HCXOAHBIX MarMaTHYeCKHX IOPOJ, XOTs, €CcTecT-
BEHHO, 31ech HeT TOMKIecTBa ¢ MarMaTHYECKHMH MOPOJaMH HI
B KOMIOHEHTHO-MHHEpPaJbHOM, HH B XHMHYECKOM COCTaBe,
a2 TOJbKO W3BECTHOE CXOACTBO M TeHeTHUeckas CBfI3b. B  coor-
BETCTBHH C JeJeHHeM MarMaTHYeCKHX IOpOJ MeTPOoKJIacTHUYEeCKHe
rpayBaKKH pasjensioTcsi Ha PAasHOCTH IOBBIIMIEHHOH OCHOBHOCTH,
B TOM uHcJle yJiabTpamaduuecKHe, OCHOBHbIE, CpeiHHEe H KHCJbLIE.

'payBakku nmoBHIIEeHHOH OCHOBHOCTH. $BasIOTCA
NMPOAYKTAMH DPa3MbiBa OCHOBHHIX TOJIEHTOBHIX 0a3a/bTOB OKeaHH-
yecKoro THNa H YyJbTpamMaduroB. THNHYHBIMH SIBJAAIOTCHA [€CKH
BOajAHHE POMaHLl — TEKTOHHYECKOH JemnpeccHH, paccekaioulei
6,13 sKBaTOpa AT/NIAaHTHYECKHI CpeAHHHO-OKeaHHUecKuil xpebert.
[To A. B. Coanarosy u U. O. Mypamaa [1970 r.], moutu ueankom
COCTOSIT H3 MHHEpa/JOB CepleHTHHA H XJopHTa (CeprneHTHHOBLIe
lecKH) ¢ TNpPHMECbi0 MarHeTHTa, NHPOKCEHOB, rpaHaTtoB aubo co-
nepxkar GoJbllIoe KOJHYECTBO MHHEpPaJoB YJbTPAOCHOBHHIX 1
3eJIEHOKAMEHHBIX OCHOBHBIX NOPOX — ypaJjura W Apyrux amdubo-
JIOB, NHPOKCEHOB, OJIMBHHA, C MOAYHHEHHBIM KOJHUYECTBOM rpaHarta,
3MHA0Ta H cdena.

ITeckn npuskBaTOpHAJNbHOH YacTH ATJaHTHUECKOro CpeAHHHO-
oxkeannyeckoro xpe6ra [Fox P., Heezen B., 1965 r.] comepxat
B cpeaneMm kKpapua 7 %, maarnoknasoB (mo 50 Y% An) or 6 10
55 % o6JOMKOB cepneHTHHa (NMPeHMYLIECTBEHHO AaHTHTOPHTA)
or 4 pmo 50 Y%, Byskauumueckoro crekaa (n=1,560=1,600) 10
10 60 %, BHBeTpesbie 3epHa.

CepreHTHHOBLIe TrpayBakkH, coaepxaiue mo 35 % o06g0MKOB
cepnenTHHHTOB, onucaubl . A. Musenconom [17] B HHXKHemepMm-
CKHX IecHYaHHKax 3amagHoro ypaja. B oTioxeHHSX OpAOBHKA
(?) — nmxuero cunypa lOxuoro Tanb-Illana B 3one IOxuo-®ep-
raHCKOrO pasjioMa IIHPOKO Pa3BHTH INPHMHTHBHBIE TpayBaKKH,
COCTOAILIlHE M3 BYJKAHOKJAaCTHYECKOro MaTtepHaJsa, aiabOura (BTO-
pHuHoro) H KBapua. CocTaB MeTPOKJACTHYECKOTO MaTepHala 3THX
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TABJIMIA 23

Xumuueckuii cocras (sec. %) HEKOTOPHIX NECYAHMKOB M MeTaMOPHHIOBAHHBIX NECHAHMKOB
cemeiiCTBA rpayBakk

KoMnoHeHTHl 1 2 3 4 5 6 7 8 9 10 11 12
Si0y 59,52 57,29 61,01 73,30 76,63 79,49 79,98 ©3,92 68,64 75,38 52,93 | 56,80
TiOy 1,35 0,85 0,74 0,79 0,72 0,563 0,13 0,68 0,93 0,22 0,05 0,10

AlOy 13,43 18,20 12,566 11,89 10,78 10,67 6,90 11,18 14,28 7,43 5,29 8,48
Fe,Oy 2,88 0,53 0,77 0,80 1,38 1,05 0,38 2,99 0,77 8,50 0,69 1,67
FeO 5,29 5,06 4,13 3,20 0,92 0,68 2,65 1,28 4,06 1,28 0,57 S
MnO 0,13 0,08 0,07 0,02 0,01 0,01 0,04 0,18 0,05 0,06 0,04 -
MgO 4,88 1,95 2,62 1,79 0,65 0,81 2,29 0,97 1,35 1,74 0,62 1,24

Ca0 5,09 2,94 5,27 0,99 1,04 0,60 1,46 7,24 1,77 0,02 20,54 | 15,25
NayO 2,80 3,26 3,46 3,62 4,03 2,65 1,23 3,82 2,62 0,26 1,06 1,31
K.O 1,04 172 1,02 1,60 1,16 1,53 0,73 2,056 2,03 0,56 0,80 1,46
b 0,0 - - 0,0 — - 0,01 — —_ — 0,05 —
P,0s 0,15 0,12 | 0,18 0,40 - 0,01 0,19 0,10 — — 0,13 | Ca.
CO, 0,44 2,05 5,04 0,47 0,0 0,0 0,93 3,93 1,32 1,01 16,93 | 12,956
HyO+ 0.36 3.73 2,36 0.05 1,33 1,48 - 1,43 2,23 4,38 - 0,50
H0— } g 1,34 0,31 ’ 0,85 0,65 0,07 0,70 0,04 3,39 0,0 —
G = 45 — % 0,04 0,11 = 0,0 s e = 1
I[l. oo 3,32 — —— 1,80 - — 2,63 — — - —_ —_
Cymma 100,68 99,57 99,53 100,62 99,54 100,27 99,62 100,47 100,09 104,23 98,70 | 99,76
pusmevauns | I'payBakkopbifi MeTanecyaHMK NOBLIIEeHHOH OCHOBHOCTH, CBA3AaHHBIl ¢ paspylleHdeM ToJeHToBHIX GOasanstoB, Kam-

ckan cepus (0—S;), Anafickaft xpeGer. 2. ITopdupurosas rpaysakka (Ci). Kaparanmuucknit Gacceitn [66]. 3. JlnaGas-cnuauTOBash rpayBakka

(P,). Tlewopckuit Gaccefin [56]. 4. AHJe3HTOBas KBapieBas MeTarpayBaKka C BLICOKHM COJEpHaHHEM MOJEBLIX WNATOB. SArnobekan cepua (0=5;).

T'uccapckuft xpeGer. 5:6. Ksucable (aib6uTODHpOBbie) TpayBaKKH YIAEHOCHOro Kommaekca (Pi). Ilewopekuii Gaccefin [6]. 7. [lonumukTOoBas KBap-

1eBas Tpaysawka. Ilymmepatckaa cepus (C,), Iuccapcxknit xpeter. 8, 9, 10. JinToxaacTiucCxkue TPayBakkn xapGona [imesxkasrasa (8), wOpu

Boabworo KasKa3za (9), zesoma VYpaaa (10) [66]. 11. H3BecToBasi JINTOKAACTHYECKas KBapLeBas TpayBakka c of6noMKaMy KapGOHaTHEIX MOPOX

Hmﬁaga.nbﬂhllb‘l;apdona'mmu nementoM (Co). nccapckuit xpeGer. 12, HasectkoBas cyGrpayBakka (kBapueBas rpayBakka). Tpefuunas moJjacca,
Belluapua A




Puc. 39. TlerpoxkmacTHueckasi OCHOBHas H3BeCTKOBAs TPAayBaKKa 30HLE yMepen-
HOTO KATarcHesa.

HanGonee 3saMmeTHnl 0GAOMKH (a3aibToOBLIX NOPGHPHTOB, NPHCYTCTBYIOT Takxke 3sepHa oc-
HOBHBIX BYJKaHHTOB ¢ MUKpOJHTOBOM, admupoBofi u crexknoBatoft CTPYKTYpamH, elHHHYUHLIE
OGMOMKH KHCALIX NJAarHOKJA430B, KPEMHHCTBIX M Kap6onaTHuix nopoj, IleMedT KajbLHTO-

Bbifl, OTKPLITLIL nopoBwil, MoszauuHblfi H noflkwanTOBRIL, KOPPO3HONHLIH; 40%, ¢ ananmaaro-
pom. Aptuncknii spve, p. Vba. Koamexnus [ A. Mnaenca.

MOpPOJA HemoCpeACTBEHHO He ONpelejseTcsl H3-3a NpPOsBJICHHH MeTa-
refesa H 3eJeHOCHAaHILEeBOro MeramMopdHaMa, oAHAKO OHH NMpHHAA-
JiexkaT HMEeHHO paccMaTpHBaeMoOH rpynfne, o 4eM CBH/AETeJIbCTBYeT
HX XHMHWYecKHH cocTtap (Tads. 23) M accounauus ¢ yabTpaMadu-
TaMH, ra66pougaMH H TOJEHTOBLHIMH OasajbTaMmu. [lo-BrauMomy,
GOJIbIIMHCTBO MECYaHHKOB MHPA, CBA3aHHBIX C 3e/eHOCHaHleBhIMH
H TJaykopaHoBEIMH TNOSCAMH ¥ C 3BIeOCHHK/JHHA/AbHBIMH 30HAMH,
COMEPAANMME YALTPAMADHTH W TONEHTH, OTHOCATCA K rpayBak-
KaM TOBBLILIEHHOH OCHOBHOCTH, B TOM YHCJe K YJAbTpaMa(HUeCKHM.

OcHoBHB E FpayBakkiu PopMHPYIOTCSH BCAEACTBHE pas-
MBIBAa OCHOBHBIX IIOPOJ, — AHa6a30BHIX NopgupuToB, aAHabdaszoB, Oa-
3aJbTOB, a Take JaAna6a30-CMHAHTOBBIX KOoMIekcoB. OcHOBHBbIE
rpayBakki (H HX KBapleBee H NOJIEBOIINATOBble aHajoru) pac-
NPOCTPAHEHL B 3BreOCHHK/IHHA/BIBLIX 30HAX, HANPHMED B 1eBOHE
MarHuToropckoro CHHK/JAMHOPHS, B JEBOHCKHX BYJKaHOTeHHBIX
paspesax IOxuoro Tsanb-Illand, B HaJMOXKEHHBIX BMajgHHAX 30H
aKTHBH3allUH (yriaeHocHast toaula xapbona KaparawauHckoro
Daccefina), WHoTAa B NepeloBbX npornBax (yrieHocHas ToJIA
nepMu Ilevopckoro Gacceiina, yrieHocHas tonula neoreHa Cesep-
noro Caxanuna) [6, 52].

[naBHEIMH KOMIOHEHTAMH OCHOBHHIX rpayBakk (puc. 39)
SBJAIOTCS  OOJOMKH nop(upuTOB, AHaGa3oB, OCHOBHHIX TY(OB,
CIHJIHTOB; CIIOPAJIHUECKH MOTYT BCTpeYaThesi OOJOMKH CepreHTH-
HHTOB, 4 TakKMe MarMaTHYECKHX MOPOJ CpPeiHero M KHCJOro coc-
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TaBa, OCaJOuyHbIX M Meramopguueckux mnopoa. KoauuectBo mone-
BRIX IUNMAaTOB MoxKeT ObiTh BHICOKHM (10 50 %) — aTto nuaruo-
KJa3bl, NpeHMyllecTBeHHO anbOUT yHacJel0BaHHO-HOBoOOpa3oBaH-
HBIl # HOBOOOpa3oBaHHBIN, oaurokaas u aufesun (mo Ne 50),
BO3MOKeH Jabpamop. Poab oproknasa ¥ MHKpONEpPTHTA He3HAUH-
teJibHa. B Tsiacenofi ¢ppakuMH NPHCYTCTBYIOT MAariHeTHT, HJAbBMEHHT,
JefiKOKCeH, XPOMHT, NHKOTHT, LHDKOH, amaTHT, TpaHaT, PYTHJ,
ctheH, aMHAOT, 11€O3HT.

FpayBaKKu cpepHero cocraBa. Aufesurosse, ¢ennb-
SHTOBHIE, TIPAHOAHOPHTOBbLIE TpayBakkH (DOPMHPOBAJIHCE PALOM
C paspylalUlHMHCS BYJKAHHUECKHMH OCTPOBHBIMH AYraMH HJIH
BYJIKAHHYECKH AKTHBHBIMH KOHTHHEHTAJbHBIMH oKpaunamu. M3 pa-
6or M. O. Mypamaa [1971 r.], A. T. Koccosekoit [1979 r,] I1. B.
Mapkesuua 1 O. B. Uynoesa [1979 r.], T. A. Musenca [17] u
APYTHX OYeBHJHO IUIHPOKOE pacnpocTpaHeHHe 3THX TMOPOI —
B COBpPEMEHHBLIX ocajKax paHOHOB OCTPOBHHIX AYr 3amajHOH mepH-
tdepun Tuxoro okeaHa, B YIVIGHOCHHX H (DJIHIIEBLIX OTJIOXKEHHSIX
HeoreHa M naneoreHa CaxasuHa, HeoreHa W BepxHero Mesna Kawm-
Y4TKHM, B NepMckoll MoJgacce 3anagHoro Ilpuypanbs u mepmckoifi
yriedocHoi ¢opmanuu [lewopckoro Gacceiina.

CooxeHbl 06/10MKaMi aHAE3UTOBBIX H aHAe3uT0-6a3a/bTOBEIX
nophupuTos, pexe 6asanbToB, aJib6HTOGHPOB, B OTAE/NbHBEIX paifo-
HaX XOpOLIO PEKOHCTPYHPYHTCS 0O0JOMKH TPaHOAHOPHTOB H rpa-
HHTOB; B Pa3JHYHBIX KOJHYECTBAX, HHOTJA 3HAUYHTEJBHHIX, NPHCYT-
CTBYIOT OOGJIOMKH ¢ (eNb3HTOBOIl CTPYKTYpOH,  H3MeHEHHLIe
XJIOPHTH3HPOBAHHLIE, CEPHLHTH3HPOBAHHBIC WM OKBaplleBalHLIe
o6JoMKH. [lojeBble MIMAaTH mpeiCTaBJeHH NJAarHOKJAa3aMH OT allb-
6uTa 40 aHJe3uHa, MOxeT ObITb BcTpeueH Jjabpafop. Kasaunesne
noJieBble IINaThl — eJHHHYHBIE HAH OTcyTcTBYIOT. Cojlepikanue
KBaplla pa3/jH4YHO B PasHBIX MHHepaJbHHIX BHAAX TpayBakKK — OT
HecKoabKHX eannun o 40—50 %. B taxenoit ppakuuu mnpucyr-
CTBYIOT NHPOKCeHH!, aM¢pHGOMB, OJHBHH, amaTHT, SMHIOT, MarHe-
THT, XPOMHT, NepHKJa3, a TaKxke pYTHJ, aHaTtas, HJIbMEHHT,
rpaHar, LHpKOH, cdeH.

Kucawe rpayBakkKu. B 3aBuCHMOCTH OT cocTaBa mpe-
obsajgalomux 06JOMKOB MOryT ObITb albb6uTO(HPOBLIE, MOPHUPO-
Bele, TpaHHT-nopduposke, ¢enb3utoBuie H Ap. O6pasyioTcs B 30-
HaX AaKTHBH3alLHH KOHTHHEHTAJbHBLIX MACCHBOB HJIH B NEPeXOJHBIX
obJlacTsIX B 3aK/JIOUHTENbHble 3Tanbl PAasBHTHS NpHJERKAIHX
ckJaauaTeix cHcereM. Onucansl [6] B cocTaBe MOPCKHX OTJIOMKe-
uuit neorena CaxaJuHa, yrieHocHoli Qopmaunn kapb6ona Kapa-
raHiuHckoro GacceiiHa, MeQHCTHIX mecuaHuKoB KapOoHa Jlxke3kas-
raHa, yriaeHocHoli mepmu Ilewopckoro 6acceiina.

CnoKeHbl  MHKpPOGeJb3HTOBHIMH  06JIOMKaMH, MHKPOTpPaHHT-
HBIMH HJIH anjHTOBLIMH OGJOMKaMH, COCTOSIIHMH H3 MeJbyailux
KCEHOMOD(HBIX KPHCTAJIJIOB MOJIEBLIX LINATOB H KBapua, objoM-
KaMH ¢ THIHINOMOP(HO3ePHHCTHIM aJbLOHTOM, CEePHIHTH3HPOBal-
HBIMH 00/J0MKaMu cTekJ0BaThiX 30¢y3HBOB; MOTYyT NPHCYTCTBO-
BaTh 0OJOMKH TOpdHPHTOB, MHKpoaHaba30B H TY(HOB pasJHUHOIO
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cocrapa. [loseBble 1UnaThl npeacraBieHbl KHCJABIMH IJIATHOKJIA-
3amu (mo Ne20), B nopgunnenHom kosuuectBe (10 20 % ot obutero
KOJIHYEeCTBA TOJIEBbIX LIMATOB) OPTOKIA30M, eJHHHYHBIMH 06J0M-
KaMH MHKDOKJHHA M [epTHTa, OueHb XapakTepeH 0GJOMOYHBIH OH-
OTHT HJH TPOH3BOJHBIE OT HEro MOAH(DHKAUHH — XJOPHTH3HPO-
BaHHBIA OHOTHT, BePMHKYJHT, XJOpPHT. YacTel KpeMHHCTHe 006-
JIOMKH, TpH 0oGOTalleHHH KOTOPLIMH IPOHCXOAHT MEepPexo] K Kpem-
HeBHIM rpayBakkam. OOJOMOUYHLIH KBapl COCTaBJASieT OT eNHHHL
10 30—40 %. B Tsaxenoi (pakuMH NPHCYTCTBYIOT LHPKOH, PyTHJ,
TypMaJiuH, HJIbMEHHT, JIeHKOKCeH, rpaHaThl, MarHeTHT, TeMaTHT.

U,EMEHTH NETPOKJIACTHYECKHX TPAYBAKK OXBATbhiBAlOT, 1O CYy-
1eCTBY, BC€ H3BeCTHble CTPYKTypHHE H MHHepaJbHHIE THIHL.
Becbma MHPOKO pacnpocTpaHeHbl 0OeclieMeHTHble, «OTMBITHIE»
rpayBakKH CO CBOOOAHBIM MOPOBHIM TPOCTPAHCTBOM, @ CPEIH 3MH-
reHeTHYeCKH H3MEHEeHHBIX — ¢ KOH(OPMHBIMH CTPyKTypamu. Hau-
Gosee XapaKTepPeH «IVIHHHCTHIH» MEMEHT, MO KOTOPHIM [OHHMa-
eTCl pAas3JHYHOTO IIPOHCXOX/IEHHS TOHKOAHCIEPCHBIH MaTepHads,
3an0JIHAOLIHE NPOMEXKYTKH MeXAY pa3JHYHMBIMH NOJA MHKPOCKO-
noM oO6JOMKaMH. ITOT MaTepHasd MoKeT OblTb TINIHHHCTO-06.10-
MOYHEIM  CeAHMEHTALHOHHOrO NPOUCXOXKAEHHS,  CTaAHHHO-I/IH-
HHCTBIM HOBOOOGPa30BaHHEIM H CTPYKTYPHO (H TeHETHYeCKH) He-
onpeaeaeHHbM, THna matpurkca. OGJIOMOYHBIH OTJHYAETCH OT cTa-
JUITHOrO MO PacnoyioKeHHI0 B TOPOBOM IPOCTPaHCTBE H OTHOCH-
TeJbHO OOJOMOUHBIX KOMIIOHEHTOB: MEPBLIfi He HMEET OlipeaeseH-
HOHl OPHEHTHPOBKH MJIH 30HAJIbHOCTH B Mnopax, BTOPOil 3oHajeH
HJIH 3aKOHOMEPHO OpHEHTHPOBAaH OTHOCHTE/JbHO OOGJOMKOB (Kpy-
cTH()HKALHOHHBIE KAeMKH BOKPYT 3epeH, TMOpH, 3alojHeHHble M0
nepudepuH THAPOCTIONON, BHYTPH KAaOJHHHTOM H T. A.). O mnpH-
poae mMaTpHKca OyaeT ckasaHo HHIKe.

CanuucTolii LeMeHT OCHOBHBIX M CPefHHX TpayBaKK B 3aBHCH-
MOCTH OT COCTaBa HCXOAHBIX MPOAYKTOB H cTeneHH npeobGpasosa-
HHA CJOXKEeH B3aHMONPOHHKAWOUIMMH, a TaKXe MPOHHKAOIIUMH
B 00JOMOUHBIE KOMIOHEHTH MHHepaJaMH — THOKTa3ApPHUYeCcKOH
THAPOCJIOAOH, MOHTMOPHJIJIOHHTOM, pAasJHYHBIMH  MOJAH(HKAIH-
SIMH  «noABHXKHOTO» 14A-xq0pHTa, XJOPHTOM THIIA DPHIHIOJIHTA,
a TakxKe, B NONYHHEHHOM KOJHYeCTBE, KAOJHHUTOM, KBapleM, ajb-
GHTOM, SHOHAOTOM, MPEHHTOM, NYMMEJNJHHTOM. B KHCIBIX rpay-
BaKKax TIVIABHBIMH MHHepaJaMH TVIHHHCTOTO LeMeHTa ABJISIOTCA
JNHOKTa3[pHYecKass THAPOCHIONA, YaAcTO CojepiKallas MHHepaJbl
MOHTMOPHJJIOHUTOBOTO THNA, KAOJHHHT, KBapll, TPHOKTasapuye-
CKasi CJI0AA, «MOJBHMKHBIE» XJOPHTHl, MOTYT NPHCYTCTBOBATh Bep-
MHKYJIHT, IPEHAT, NyMMEJJHHT. B Tex M APYrHX y4acTBYIOT Jei-
KOKCeHH3HPOBaHHEIE M JIMMOHHTH3HpPOBAaHHbIe crycTkd, nupur, OB.

B nerpokjacTHuecKkHX rpayBaKKaX TaKiKe paclpoCTpaHeHHl:
1) xapGoHATHBIl I@MEHT, B H3BECTHOil CTemeHu aHTHNOLANbLHBIN
[JIHHHCTOMY 1O Te0JIOTHUECKOMY pPacmpocTpaHeHHio 1 MOBe/eHHI0
Ipu SNHreHese; npu KapOGoHATHOM leMeHTe He pa3BHBaercs mart-
pHKC. MuHepanbl IleMeHTa KapOOHATHBIX TIPayBaKK — KAJbLHT,
B TOM YHCJE CONepiKallHil KeJe30-MarHHeByl0 H30MOP(HY mpH-
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Mech, CHAEPHT, aHKEPHTHI; JIOJIOMHT BCTpeuaercA peako; 2) xeje-
BHCTHIH IEMEHT, THNHYHBIA AJS KPAacHOLBETHBIX TOJILI, Pa3jHYHOMN
CTPYKTYPHOH MOAH(pHKALHH, Yalle BCEro INJeHOYHBIT H  CTYCTKO-
BBbIH, NpeACTABJEHHLIA TIeMaTHTOM, TEéTHTOM, THAPOTETHTOM, Mar-
HETHTOM H HX cMecsiMH; 3) CyJb(aTHblil — CHMIC-AaHTHAPHTOBBLI,
GapuTOBBIH M HJH LEJEeCTHHOBHIH, Kak NpaBuJo, o0OGpasylouuii
JMH3H H THe3Ja cpefH NMOPOJA ¢ LUEMEeHTOM HHOTO THIA, yallle BCero
KapOoHATHBIM; 4) 11€OJIHTOBBI LEMEHT H NpHMechb IIe0JHTOB, H3 KO-
TOPLIX TJIABHBIM fIBJSIeTCsl aHa/bluM. 11eoJHTHl YacTel B meTpoKJa-
CTHYECKHX TpayBaKKaX, Tak KaK HeCMOTpS Ha Te0JIOTHYeCKHH
«KOCMOTIOJTHTH3M» II€OJTHTOB, B 3THX TOPOJAax BHINOJIHAETCA OLHO
H3 YCJIOBHIl UEONHTO0OPa30BaHHs — CYILECTBOBAHHE pPeaKIHOHHO-
cnoco6HOro BelllecTBA BYJKAHHYECKOrO MPOHCXOXKASHHS.

IMetpoxaactuueckne rpayBakku adduntofi rpynnsl obpasy-
IOTCSL OT paspyllieHus CBEXHUX BYJKaHOTreHHbIX NOPOA, B TOM HHCJIE
IIOTHEIX 3G (Y3NBHEIX MOKPOBOB. Takue MOpOALI, KOTOphE MpH-
HATO HAa3bBaTh <«BYJKAHOTEHHHIMH rpayBaKKaMH» HJH «BYJKaHO-
TePPHreHHBIM KOMIIEKCOM TIpayBakk» (GubGaumorpadmio cm. [56]),
0T cOOCTBEHHO TETPOKJACTHYECKHX TpayBakKK JOBOJbLHO TPYAHO
OTJIHYHTb 1O CTPYKTYPHBIM HJIH TEKCTYPHBIM npH3HakaM. Tak,
B HHXKHel mnepMH JlapBasa IUHDOKO pAa3BHTHl TPayBakKKH H3
HeaJbHO OKATAHHEIX H COPTHPOBAHHBIX 06JOMKO3 NOpGhHPHUTOB,
nnaba3oBLix MOPOHPHTOB H cTeKJoBaThX 3(M¢Yy3HBOB, aHAJOTHY-
HbBIX 10 COCTABY JIABOBEIM IOTOKaM, CJACAIONIMM 3Ty Ke TOJILY,
YTO CBH/ETeJbCTBYET O NMPHHAMJIEXKHOCTH IpPayBaKKOBBIX IlecHaHH-
KOB K apuHHOH rpynme. B mepeciaWBaHHH ¢ HHMH HIHPOKO pac-
NpoCTpaHeHbl TAKOTO JKe COCTaBa TpajallHOHHO-CJOMCTHIE He-
COPTHPOBAHHBIE pa3HOCTH, GOraThHe TJIHHHCTHIM IIEMEHTOM HJIH CO-
JepiKalllHe MaTpPHKC.

[To B. . UlyroBy [56], oTiHuHTeNbHOH OCOGEHHOCTBIO BYJKa-
HO-TGPPHTeHHBIX rpayBakk (addunuoii rpynnel) sBjsercs 3HauH-
TeJbHO XyAllas, ueM B cOGCTBEHHO rpayBakKax, CTPYKTYpHas ymno-
PALOYEHHOCTh MHHEPAJIOB BHYTPH 0O0JOMOYHBIX 3€peH, BbISIBJIA-
eMasi PEHTreHOCTPYKTYPHLIM anaunzoM. OGHJAHe peaKIHOHHOCIO-
COGHOrO HMCXOAHOTO CHJMKATHOTO MaTepHa/la,  OTBeyalouIero
06bIYHO CPeAHHM H OCHOBHHIM 3()({y3HBaM, NPHBOAHT K HHTEHCHB-
HOMY ayTHTeHHOMY MHHepasnoo6pasoBaHHIO — (OPMHPOBaHHIO ClO-
HCTHIX H KapKacHBIX CHJIHKATOB (CJIOJA, XJOPHTOB, IEOJHTOB, lie-
JIOUHLIX TIOJIEBBIX HINATOB H JP.), OCyllecTBasiiomeMycsa B Goaee
UIHPOKHX MacwTabaXx H SHAYHTEJbHO GHICTpee COOTBETCTBYIOLLHX
IpoleccoB, BO3MOXKHBIX B NeTPOKJaCTHYECKHX rpayBaKkKax.

Bce BysKaHorenwmble rpayBakKH, npoaHaausnpoBanubie B. II.
[llyroBeiM ¢ npusieuyeHneM MmatepuanoB K. Kpyka, B. Uenmeas,
. Jlep6ekmo, A. Paama u Apyrux, kpaiine GelHH KBapuewm, 6o-
ratel 061OMKaMH aHAe3uToB, 0asalLTOB M MOJIEBHIMH IINAaTaMu;
CpeiH MOJIOABIX TOPOA MPHCYTCTBYIOT mJjardoknaasel c 40 —
90 9 -noii aHOPTHTOBOH COCTaBAsIOLIEl, B APEeBHHX HOpoRax GoJib-
UIMHCTBO HJH BCe NJIATHOKJ/A3hl aNlbOHTH3HPOBAHHBI, CPeIH TEMHO-
IIBETHHIX MHHEPAJOB MHOTO NMHPOKCEHOB H POroBHIX OGMAaHOK.
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M3 ayTHreHHBIX MHHEpAJOB BeAyllee MECTO 3aHHMaeT MOHT-
MOPHJIJIOHHT, YacTO »KeJe3UCThid, GJH3KHA K HOHTPOHHTY, TpaHC-
GopMHPYIOUIHICS NPH 3MHreHese B XJOPHUT H ruapocaiony. [To kap-
KacHBIM M IIeMOYeYHHIM CHJIHKATaM pa3BHBAOTCA  LEOJHTH,
cHaya/ia aHaJblHM, I1a6a3HT, QUIJHICHT H TOMCOHHT, CMEHf-
IOLIHECH C POCTOM KarareHesa MeHee BOAHBIMH II€OJIHTaMH — refi-
JaHguToM H JoMoHTHTOM. C mocjiefHHMH MOTYT accoOLHHPOBAaTb
albOHT W TPEHHT, MO03Xe PAasBHBAIOTCH NMYMNE/NJIHHT H SMHAOT.
OO6uaHeM ayTHreHHHIX MHHEpPaJoB rpayBakku ad@uHHOM rpynns
OTJHYATCA 0T COOGCTBEHHO  NEeTPOKJAaCTHYECKHX  TpayBakk,
B MOCJEAHHX, KpOMe TOro, HoBooGpa3oBaHHsA MOSABJSIOTCA NMO3JAHee
H HMEIOT NpPEeHMYUIECTBEHHO TeppHIreHHO-TPaHC(HOPMHPOBaAHHOE
NPOHCXOXKJAEHHe; B COGCTBEHHO IpayBakKax I03TOMY 06J0MOUHbLIE
CTPYKTYPHl COXpaHMIOTCHA AOJblIe M 3HAYHTE/bHO MO3XKe pa3BHBaA-
eTcsl MaTPHKC.

KpemueBble rpayBakkM (B TOM uHCJe KPeMHEBbie KBapleBbie
rpaysakku). Moryr ObiTb (TAHHTOBHIMH M KBapUHTOBHIMH, JIuTO-
THIIOM G TAHHTOBB X MOTYT cayxuth onucanusie M. B. XBopo-
Boil [44] necuaHWKH M3 CHJAYPHICKHX H [EBOHCKHX pa3pe3os
IOxnoro VYpaja, npeacraBleHHbIe TEMHLIMH, NMOYTH YEPHBIMH [O-
polaMH IDHPOKOro rpaHy/JoMeTpuyeckoro crekrpa. QOO6J0MKH,
MPEHMYILIECTBEHHO  YIJIOBATO-OKaTaHHble, 00pa30BaHbl pasjHy-
HBIMH (TaHHTaMH, KPEMHHCTO-IVIHHHCTBIMH CJIaHIAMH, 3eJeHBIMH
CHJIHLIHTAMH; IIDHCYTCTBYIOT SIIMOBBIE 3epHA, NMEPeMBLIThie OCTATKH
pajHo/ispHi H aKPHTapXxoB; BCTpeyaloTcss OOGJOMKH BYyJKaHOTEH-
HBIX [OPOJ, XJOPHTH3HPOBAHHLIX 3epeH, TOJIEBLHIX UINATOB H
kBapua. Cyas mo mecyaHHKaM H3 JPYTHX pa3pe3oB — nmepMH 3a-
naanoro Ypana (puc. 40) m Ilewopckoro GaccefiHa, maJjieoreHa
o. Caxajiut, TaHHTOBBIE NECYaHHKH OeJHbl LEMEHTOM H TszxKe-
JBHIMH MHHeEpalaMM, B COCTaBe KOTOPHIX npeo6/ajalorT JeHKOoKce-
HH3HPOBAHHBIE THTAHHCTHIE MHHepasBl, JeHKOKceH, rpanar. Acco-
ILHHPYIOT ¢ KPEMHHCTBIMH H BYJKAHOTEGHHBIMH MOpPOJaMH, 4acTo
COTPOBOXKAAIOT 30HBI PA3BHTHS OJJHCTOCTPOM.

MoaumukToBBIe TpayBakku (B TOM YMcJe KBapuesble M moJe-
souinatoBule rpaysakkn). Cosepxkart paszHooOpasHbeie 06JOMKH —
PasJauuHBIX HHTPY3HUBHBEIX, 3((Y3HBHBIX, OCAaZOYHHIX H MeTaMop-
¢uuyecknX nopoia. B 3aBHCHMOCTH OT cojep:KaHHS KBapua obpa-
3yIOT IIHPOKHIT CTEKTP OT HH3KOKBApUEBHIX MOJHMHKTOBHIX NOPOX
THMa 3uiaanpckux mnecuanukoB IOxknoro VYpama 10 KBapueBHX
rpayBakK THMA TPHACOBLIX M IOPCKHX mecuansix nopox CesepHoro
[Npukacnus HauM Me3030MCKHX NecuaHHKOB 3anaaHo-CHOHPCKOR
maute [22].

[TecyaHHKH 3uaaupCcKOd CcepHH 3UJAHPCKOTO CHHKJIHHODHA —
JUTOTHI TOJHMHKTOBHX rpayBakk [Mabunckas M. H., 1980 r.]—
NpH HH3KOM copmepxaHun kBapua (5—15 %) cocrosar wu3 pas-
JHYHEIX BAPLHPYIOLIHX KOJHUECTB OGJOMOYHLIX 3epeH: a) Marma-
THUECKHX II0POJi — CEPNeHTHHHTOB, MHKpOAHAa6a30B, CIHJIHTOB,
annes3nTos, 6a3ajbTOB, TPAXHTOB, MHKDPOIErMAaTHTOB, rpaHOpHPOB,
MHKPOTrPAaHHTOB; 6) ocaJ0YHBIX MOPOJ — CHJHIIHTOB, aprHJJIHTOB,
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Puc. 40. Kpemnesasn rpayBakka 30HbI YMEPCHHOro Kararcuesa.
HauGoace saMeTHbl OGAOMKH CKPLITO- H MHKPOKPHCTAJAJAHYECKHX (PTAHHTOB, MEJKOKPHCTAJ-
JAHYECKHX CHAHMUHTOB N KBapUHTOB, NPHCYTCTBYIOT eAHHHYHble 06JOMOYHBIEe 3epHa KBapua,
NECHAHUKOB M M3BCCTHAKOB. LIeMEHT KaabUMTOBBIH NOPOBHIE, HeCMJIOWHOH, MO3aHUHBLL;

X ; : 4
407,¢c adanusatopom. Huxuasa nepmb, p. Yda. Koaneknns I'. A. Mnsenca.

ajleBpOJIMTOB, KapOoHATHBIX MOPOA; B) MeTaMopdHYecKHX mo-
POA — KBApPUHTOB M KPHCTAJNJIHYECKMX CJAHLEB, I') MHHepa/JoB —
JarioknasoB oT aiabbura 10 Jabpajgopa, opTok/aasa, pOTroBoi
0OMaHKH, NHPOKCeHOB, MarHeTHTa, XJOPHTAa, MYCKOBHTa, OHOTHTA,
XPOMIUNHHENN10B, raaykoHuTa. LlemeHT (mMaTpHKC) cJa0OAHCTO-
XJIOPHTOBBIH, YaCTo OXe/je3HeHHbll W 3arpA3HeHHBIH HEKpHCTaJl-
JHYECKHMH MPOAYKTAMH BbIBETPHBAHHS, B OTAEJbHBIX TOPH30HTAX
CHIEPHTOBLIH M KaJbuuTOBbIH. [TOJHMHKTOBEE rpayBakkH 3ujaup-
CKOTO THIA OYeHb XapaKTepHH JJs CKJajuatelX ofJjacteil, B oco-
OeHHOCTH AJf CPEJHHX 3TalnoB HX Pa3BHUTHA,

JIMTHTOBbBIC, MM JUTOKJIACTHYECKHE TPAyBakkuW (B TOM uMcae
KBapueeble rpaysakku). Cogepxar B coctaBe obaomkos Oosee
50 % 3epeH ocalouHBIX NOPOA MNpPH NOJAYHHEHHOM COJepHAHHH
KpeMHHCTHIX 00J0MKOB M KBapuurtoB. JIuToKsacTHyeckHe rpay-
BAKKH fBJAAIOTCH NPOAYKTAMH pasMbiBa [peHMYIeCTBEHHO Oca-
JAOYHBIX MOPOJ, 4TO HAXOAHMT OTpPaKEHHEe He TOAbKO B crnenHpHue-
CKOM cocTaBe OO/MIOMOYHBIX 3epeH NMOPOA, HO H B COCTaBe OCTaJb-
ueix kKomnonentos. B. M. Ulyroswim [56] 6biio nokasano, uto nu-
TOKJACTHYECKHE TeCYaHHKH B 3aBHCHMOCTH OT CTENEeHH Bhi3peBa-
HHS XapaKTepH3yloTcs IIHPOKHM CHEKTPOM B cojepxaHuyn ob.o-
MOYHOTO KBaplla M 0GJOMKOB NMOPOJA IIPH OTHOCHTEJNbHO MOCTOSH-
HOM COJEepKAHHH MoJeBbIX waToB. TOYKH cocTaBa JIMTHTOBHIX
rpayBakk MO3TOMY Ha OCHOBHOH TPeyroJbHOi jnarpaMme cocTaBa
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(em. puc. 21) pacnojaraiorcest B TOJe KBapLEBBIX I'PAayBaKK cy0-
napaJjJeJbHO H30JHHHAM KOHIEHTPAlUHi MOJieBBIX ILUIATOB.

Cpean 06J10MOUYHBIX 3epeH mpeo6/1analoT TOHKO3EPHHCTble H
CKPBITOKPHCTAJ/HYECKHE arperaTHoro CTpPOeHHs OO6JOMKH — IJIH-
HHCTBIE, TJHHHCTO-KPEeMHHCTbIE, [VIHHHCTO-CJIOAHCTHIE, TJAHHHCTO-
Kap6oHaTHLIE CJAHIB, apPTHJJIHTLI, aJeBPOJHTHL H  MeJKO3ep-
HHCTBIE [ecYaHHKH TpeHMylllecTBeHHO KBapiesoro cocrasa. Moryr
IPHCYTCTBOBATb OGJOMKH KPEMHHCTBIX MOPOJ, KBapIHTOB, CJIO-
LHCTO-KBapUEBbIX - caaHueB, 3((y3HBOB NPeHMYLIeCTBEHHO KHC-
JOr0 H CpeJlHero coctaBa, HeonpejejHMbe BbiBeTpesble 00GJOMKH.
[TosieRble mmaThl npeicTaB/eHbl aJdbOHTOM, KHCJABIM OJHIOKI430M,
KaJHeELIMH ToJieBbiMH wnataMH. C yBeJHueHHeM 3DPeJIOCTH, OTMe-
yaeMoH Mo BO3pacTaHHl0 KBapua, IMPOHCXOIHT BO3pacTaHHe
KPeMHHCTHIX O0JIOMKOB, a CPelH TNOJeBbiX UINaTOB — KaJHEBHIX
pasHoBHAHOCTel. B cocraBe akKieccopHeB NPHCYTCTBYIOT IIHDPKOH,
pyTHJI, aHaTtas, rpaHaT, TYpMaJiuH, amaTHT, WINHHE]b, JeHKOKCeH,
PYAHBIX MHHEPAJIOB MaJlo, TaK JKe Kak MaJ oOuHA BHIXOL TsKe-
J0H (pakiHH.

OCHOBHBIMH BHJaMH ' LIeMEHTa JIMTHTOBBIX TPayBaKK SIBJSIOTCA
KapboHaTHHIH  (KaabLUHTOBEIH, MarHe3HalbHO-KaJblUHTOBHIH, ¥e-
JIe3UCTO-KAJbIHTORLIA) H KPEMHHCTHIH, 4Yacto TOT H Jpyroi
BMecTe. BecbMa 0OBIUHBI TIJIHHHCTHIE H TVIMHHCTO-KapOOHATHbI
LeMeHTLI, Keae3HCTo-IJIHHHCTO-KapOoHaTHBIH, B H3MeHEHHBIX I10-
polax BO3MOXKHO TPHCYTCTBHE HEPABHOMEPHO pacnpeleseHHOro
MaTpHKCa, NOJY4YeHHOro OT npeoOpa30oBaHHs H pa3[aBJHBaHHS He-
VCTOHYHBLIX (parMenToB (BBIBETPEJBIX 3€peH, TIHHHCTO-CJII0LH-
CTHIX OOGJOMKOB H H3MEHEHHBIX NOJIeBHIX LINATOB) MKeCTKHM Kap-
KacoMm H3 0oJee yCcTOHYHBBIX MOPOJA H MHHEpaJOB.

JINTOK1ACTHUYECKHe IPayBAaKKH LIHPOKO PasBHTHI B TIe0JIOTHUe-
ckux paspesax. OHH colepxaTcsd B KAMEHHOYTOJIbHBIX H NMEPMCKHX
ornoxennax Ypaaa u Taub-llans, B nepMCKo-TPHACOBBHIX OTJI0KeE-
uusx Maurbliaaka, B IOPCKHX M MeJoBbXx rtoamax Ilpen-
KaBKa3bsi, B HeoreHe npoAyKTHBHOI Tonmn Ko6wictana u jap. Ilo-
BH/HMOMY, JHTOKJACTHYECKHE TpPayBaKKH LIHPOKO (OpMHpOBa-
JUCh BO BHYTPEHHHX W BHEIIHHX nporufax ckaaguatoelx obaacreit
Ha MO3AHMX H 3aKJTIOUHTENBHBIX 3Tamax HX pa3BuUTHA, B mepe-
J0BBIX 1pornGax, o6paMasioNHX CKJIARYATLIE CHCTEMBI, H B 30HaX
AKTUBH3aUMH B rpeiesaX KOHTHHEHTAJbHLIX OJIOKOB. 3peJble
JHTOKJACTHYECKHE TpayBaKKH UIHPOKO PAa3BHTHI Ha MMOIBHMKHBIX
naatdopmax, ocobenHo cpefil KOHTHHEeHTaJAbHbIX Tosnl. [TopaBas-
oliiee OONBLUIHHCTEO COBPEMEHHLIX KOHTHHEHTAJNLHBLIX H Iebdo-
BBIX TIECKOB MpPEACTaBJIeHO JIHTOKJACTHYECKHMH TpayBaKKaMH.

CyutectBylor ocobble pa3HOCTH JIHTHTOBBIX T'payBaKK, CJOMKeH-
Hole  0o6JOMKaMH  noOpof  OAHOH  TPYNNbl, — MOHOJHTHUC-
cKHe TrpayBakkH. Jlas HEKOTOPBIX H3 HHUX IpeLoKeHbl
cnenHajbHble  Ha3paHus: OHKJACTHYECKHE TrpayBaKKH
(repmunt M. K. Kaaunko), cioxkeHHble cyllecTBeHHO 0OGJOMKaMH
TEPPHTEHHBIX MOPON (aJeBPOJHTOB M TJAHHHCTEIX), (G HAdape-
HHTH (Tepmun P. @oaka), obpasoBaHHble IPEHMYILECTBEHHO

7*
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06JIOMKaMH npeo6pa3oBaHHBIX TJIHHHCTHIX TNopoj (GHAIHTOB, Me-
raMophHUECKHX H KPHCTAJIHYeCKHX cjaaHueB). Jlnsd necuaHHKOB,
CHIOMKeHHBIX OO/JoMKaMH GoJiee JPEBHHX KapOoHAaTHBIX mopox (u3-
BECTHAKOB, /IOJJOMHTOB H Mepreieil), B OTeuecTBEHHOIl JuTepaType
NPHMEHSIETCS] TEPMHH <«XeMOKJACTHTBH», B aMEPHKaHCKOH —
«KaJdbKJHTHTH » KapOlonaTHble XeMOK/acTHTLI 4acTo BCTpe-
yaloTCH B COBPEMEHHBIX NecKaX, HalpHMep Ha IJIsKe K 3amafy oT
Esnatopun, rae oHu o6pasyloTcs B pesyabTate alpasuu
capMaTcKnX H3BecTHKOB. CpelH HCKONMaeMbIX OTJOXKEHHII H3-
BeCTHbl KaK OCaJilki pa3Horo reHeskca, B TOM UHCJE 30J0BHE, Ha-
npumep onucanibie M. B. XBopoBoit B cpeanem kKapGose MockoB-
cKOi cHHeKJH3bl. OcHOBHAsl TPYAHOCThL 3aK/IOYaeTcss B OTAeNeHHH
HX OT KaJbKapeHHTOB — MOPOJ, B KOTOPHIX KapOoHaTHHeE 0GJIOMKH
HMelT BHYTpubacceiiHoBoe mpoucxoxaenue. Ilpuanakamu KaJjb-
KJIHTHTOB, MO-BHAHMOMY, SIBAAIOTCA MOJHKPHCTAJJIHYHOCTL 06J0M-
KOB, HaJH4YHe Ha HHX py0ballleK HEPacTBOPHMOTO OCTaTKa, HX H30-
MeTpHyHas (opma, a He yNJOUleHHAs KaK y KaJbKapeHHTOB,
pasHooOpasHe CTPYKTYPHLIX THNOB OGJOMOYHBIX 3€peH M pasHo-
Bo3pacTtHocTh (ayHbl. KapGonaTHble mnecKH MAOJIKHBI OTpPaxKaTb
OBLICTPYIO 3pO3HI0 M, cJ/le[loBaTe/bHO, BLICOKHH peJibed; pacrosara-
10Tc OHH BOJH3H o6JacTell pa3MbiBa, TaK e KakK H OCTaJbHBEE
MOHOJIHTHUECKHe rpayBakkd. OmucaHbl B cocTaBe I1aJeoreHOBBIX
albMHHCKHX MoJjace, B BepXHeNepMCKHX KpacHouserax [lpu-
ypaabs, BCTpeualTcs B KapOoHaTHHIX TypOuauTax nesona lLleHT-
panbHoro TankukHcTaHa.

PasnHooGpa3ne 0610MOYHO-KOMIIQHEHTHOTO COCTaBa  IeCuYaHH-
KOB ceMeHCTBa rpayBakK MPHBOJHT K MeCTPOTE HX XHMHYECKOTO

TABJMLA 24

[MpuGau3nTe bHble TPAHHYHBIE 3HAYEHHS [JIABHBIX XHMHYECKHX MapameTpos
coGCTBEHHO IPayBAaKK, KBAPUEBHIX H MOJEBOLINATOBHIX TPAyBaKK
(paccunTaHHble MO KAaCCH(PHKAUHOHHOMY TPeyroibHHKY COCTaga,

puc. 27)
Buan nopon
XHMHYecKHe
napaMeTpst Kpapuennie IMonesomwnaroskie CoGerrenno rpay-
rpayBakku rpayBakKku BAKKH
FeO” 045—142 045—142 >142
4,0—11,5 4,0—11,5 >11,6
Sio 1470—1020 1280—960 <1140
! 88,2—61,3 76,9—57,7 <68,5
’ 025—075 075—140 050—095
Na,O —— Qe —TT RN
1,9—5,9 5,9—10,7 3,9—7,4

MpuMmevaHue. B uHcanTene AaHbl 3HaveHHs B MOJEKYNAPHBIX KOJHYECTBAX,
B 3AaMeHaTtcesie — B BeCoBBIX NPOLEHTaXx.
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COCTaBa, KOTOpHIil ellle 0oJjiee YCAOKHAETCH H3-3a BJIHAHHA Ile-
menta. HauGosee HaflexXHo ycraHOBJeHHe MHHePaJbHOTO BHJAA
mecyaHHKa Ha OCHOBE XHMHUYECKOro aHaJH3a JJsl NMeTpoKJacTHye-
CKHX rpayBakk. B Tabs 24 npuBejneHbl 3HayeHHS IVIaBHBIX XHMHYe-
CKHX TlapaMeTpoB, pasfe]floUHX TPH OCHOBHHIX BHMJa TpayBakK
HMEHHO TaKoro coctaBa. Kak TOJIbKO B MNeCYaHHKaxX MOABJASAIOTCS
06GJIOMKH OCaJ0YHBIX, B OCOOEHHOCTH KPEMHHCTO-KBAPUIHTOBHIX IIO-
pOJ, TOYKH cOcTaBa HX CMeWAloTC K KBaplUeBOH BepluHHe
KJ1accH(GHKaUHOHHOH JHAarpaMMbl, mnomnajas B MOJe KBapleBbiX
rpayBakk, Aa)e ecH cBOOOJHOTO KBapla OYeHb MaJo HJIH OH OT-
cytcerByer BoBce. Eumle 6Gosiee 3arpyaHeHO onpenesieHHe N0 XHMH-
4YeCKOMY COCTaBy MHHepaJbHBIX Da3HOBHAHOCTeH H pas3HoOCTeil mec-
YaHHKOB IpayBaKKOBOro ceMmefictBa. 3/ecb BO3MOMKHBEI KauecTBeH-
Hble TIPHOJH3HTE/bHBIE ONEHKH MYyTeM CPaBHEHHS C XHMHYECKHMH
COCTaBAaMH €JUHHYHBIX O06pasloB HJAH € HEKOTOPHIMH CpeIHHMH
BeJIHUHHAMH, COJepiKallHMHCS, HanpuMep, B paborax [24, 56, 60].
B Ta6a. 23 npuBeneHH XHMHUYECKHe COCTABBl HHIHBHAYaJbHHIX
npo6 HEKOTOPHIX TeCYaHHKOB, NPHHAMJEKHOCTb KOTOPHIX K MHHe-
paJbHBIM  Pa3HOCTAM ompelensiiack No  06JOMOYHO-KOMIOHEHT-

TABJIULIA 25
Cpenue xumuyeckue coctaebl (Bec. %)) rIaBHBIX PasHOBHAHOCTEH
rpayBakk
lMeTpoknacTHyeCKHe JIHTOKIaCTHYECKHE
KoMnoneHTH

1 2 3 4 5 6 7 8
Si0, 58,82| 71,75 65,29 | 66,7 65,67 | 72,38 66,1 | 68,43

TiO, 0,85 0,28 0,56 0,6 — 0,50 0,3 —
Al,Oq 15,29 11,91 13,60 | 13,5 12,73 lggg 8,1 10,23

Fe,O. 0,56 1,11 0,83 1,6 i 3.8

Fi0° | 49| 200| 331| a8|)452| im0 | e}

MnO 0,13 0,13 0,13 0,2 — 0,09 0,1 —
MgO 2,74 1,41 2,07 2.1 2,03 1,40 2.4 1,07
Ca0 4,26 2,65 3,40 2,5 2,61 3,00 6,2 2,08
Na,O 3,25 2,91 3,08 29 2,86 2,18 0,9 0,72
K,0 1,35 2,22 1,78 2,0 1,65 1,66 173 131

SO, — — — 0,3 — _ - —

P05 0,11 0,10 0,10 0,1 — 0,10 0,1 —

CO, 0,92 0,21 0,56 3,0 — — 5,0 —

H,0+ 3,20 1,90 2,60 2.4 — } 3492 3,6 —

H,0— — — - 0,6 — ’ 0,7 -

& 3,43 2,17 2,80 0,1 — — = —
Cymma 99 53 | 100,65 | 100,11 | 102,1 91,97 | 99,35 | 100,0 | 86,94

Mpumevauus |. OcHOBHLIE NeTPOKAACTHYECKHE rpayBakku [56]. 2. Kwmcawme ner-
pokaacTHYeckHe rpaysakkd [56]. 3. TlerpoknacTHueckue rpayBakku (cpeasee u3 1 u 2).
4. CoGcTBeHHO rpayBakku [24]. 5. 3sreocuuknuHaabhne mecwaHukH [60]. 6. JIuTokaacrtuue-
CKHe (AMTOKAACTOreHHBle) rpayBakku [56]. 7. JIMTok;nacTHYeCKHe Trpaysakkd (AMTOHAHBIE
apeHnTH) [24]. 8. MHOreoCHHKAHHAAbHLIE MecyaHHKH [60].
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HoMy cocTtaBy JHO0 (a1 MeTaMopHYeCKHX MOPOA) MO mapare-
HHe 3Ha4YeHHs COCTaBa MHHepPaJbHHIX PAa3sHOBHAHOCTEH TIpayBakKK.
He3y € COOTBETCTBYIOILHMH BYJIKaHMTaMu, B Taba. 25 naHwl cpen-

[lpuHaane)xHOCTh TOpPOAB K yJAbTpaMadHuecKoil, OCHOBHOM,
cpeJHed HJIH KHCJOH rpayBakke NeTPOKJIACTHYECKOH TPYINNbl He
MoKeT ObITb BbIBeleHa HEemocpejCTBEeHHO M3 XHMHYECKOTrO coCcTaBa
COOTBETCTBYIOLIHX HCXOJHBIX MAarMaTHYeCKHX [MOPOJ, MOCKOJbKY
npolecc MNepeoTJIOXKeHHsi BCETrJa CONPOBOXKIAETCsl HCKAaKEeHHSAMN
B COOTHOLIEHHAX IeTPOreHHHIX 3JeMeHTOB. DO ycTaHoBjeHO
[62], uto npu pa3spyuieHHH BYJKAHHTOB H OGPa30BAHHH [€TPO-
KJAaCTHYeCKHX TPayBaKK B HeNocpeJCTBeHHOH OJH30CTH OT HHX
B YCJOBHSX MODCKHX GacceHHOB NPOHCXOAHT oOoOTrallleHHe IecKoB
KaqneM (B HeKOTOpHX cayuasax Gonee uem B 10 pa3s), KpemHe-
3eMOM, HATPHEM [PH OJHOBPEMEHHOM BLIHOCE KaJ/bIlHS, MaTHHS H
wesesa. OcobeHHo BeqHKH MaciuTabbl BHIHOCA KaJbLHS W MarHus,
ec/H He CcOo3/aeTcsl YCJOBHH IJIS HX BTODHYHOH CcaikH B BHIE
KapOoHaTOB.

[TeTpokiacTHYecKHe TpayBaKKH TMOBHIUEHHOH OCHOBHOCTH H
OCHOBHOTO cOCTaBa B HaHOoJblIeH cTeneHH o0sajgaloT mnpH3HA-
KaMHi CBOHCTBEHHBIMH TpayBakkaMm BooOuie (cm. rtaba. 23, 25).
dto npeobaananne HatpHs Haj Kaanem (NapO/K.O>1), 3akuc-
Horo enesa Hajx oxkucHbiM (FeO/Fe;O3>1), Boicokoe cogepia-
HHe OeckapOOHATHOTO MArHHSA, TaKkKe Kak BooOlle BEICOKOe 3Haye-
nue wMmarHua H kenesa (FeyO3+FeO+MgO). C nepexoaom
K KHCJBIM TIeTPOKJACTHYECKHM TIpayBaKKaM, IOJHMHKTOBHIM H
jpajnee K JHUTOKJACTHYECKHM 3TH OCOGEHHOCTH CrJIAXKHBAIOTCH W
B KOHEUHBIX U/JeHax psla, Kak 3TO XOPOIIO BHAHO H3 Tadm. 25,
Moryt HabaiogaTthes obpaTHeie cooTHomenHs: Na,O<K,0, FeO<
< Fey03, a conepxkanne CaO xapGOHATHOTO MHOTO 0OJbIIe CYMMbI
F03--FeO+MgO.

[To oTMeueHHHIM XxapaKTepHCTHKaM OCHOBHble H CpelHHe rpay-
BakkH cOJHKaloTes ¢ ocHoBHbiMH Na- 1 Na—Ca-apkosamu, Tak
e KaK KHCJble MeTpPOKJIacTHUeCKHe H MHOUHe JIHTHTOBLIe rpay-
Bakkn Oau3ku K kKHcabiM K- u K—Na-apkosam. CocraB MoHOJH-
THYECKHX JIHTOTeHHBIX TrpayBaKK (KpeMHeBBIX, H3BeCTHSKOBHIX,
TJIHHHCTO-(DUJIJINTOBLIX) OTpaxKaeT XHMHYECKHH COCTaB COOTBETCT-
BYIOIIHX HCXOJHBIX MOPOJ, XOTS Bceraa B TOH HJIH HHOM cTemeHH
Je(hOpMHPOBAHHOM BHJIE.

BTopuuHble H3MEHEHHS

XapakTep BTODHYHBIX H3MeHeHHH NecuaHblXx MOpoj cemelicTBa
rpayBaKK 3aBHCHT OT cOCTaBa BelllecTBa, cnocof6HOroO yvyacTBoBaThb
B Tpolecce BHYTPHMOPOLHBLIX NMpeofpa3oBaHHil, H OT COBMECTHOrO
BJAHSHHA BHEIIHHX (akTopoB — JAaBjieHus, Temiepatypel H duion-
noB. Buytpenunue ¢aktopul onpenensioTcs B [MePBYIO oYepe/b NpPH-
HaAJeKHOCTbIO MOPOJABl K TOMY HJAH HHOMY MHHEpa/JbHOMY BHIY
ecyaHUKoOB, BHelllHHe — obuleli reosiorHueckoii oferanoskoil. Buan-
siHie o0ulefl reoJioro-cTpyKTYPHON MO3HIHH TOJIL, B KOTOPBIX 1PO-
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TEK410T MPOLECChl 3MHreHesa, H3yueHO OuyeHb c¢/1afo, YTO MPHUBOAMT
K pasHOr/acHfM B NOHHMaHHH 30H W (anuil 3nuMreHesa, BblaeJse-
MbIX B pa3/H4HBIX perHoHax. [lake B omnpejneseHHH TaKOTO BaiK-
Hellllero MousTHS, KaKk rpalHila MeK1y OCafOuHBIMH H MeTamop-
(HYeCKHMH  1OpPOAaMH,  NPOSBJAAIOTCH — CYUIECTBEHHLIE  pac-
xoxeuust [Jlorsunenko H. B., lIsawos B. H., 1973 r.].

To ofcrosTenneTBO, 4TO XapakTepHCTHKAa 30H M (dauwnit nmocrt-
AHareHeTHUECKHX npeo0pa3oBaHMit OCajOYHBIX MOPOA, NPOABJSA-
IOLIHXCA B TOJIAX PAa3HOTO COCTABA M Pa3HOH reoJOrMUYecKod mo-
3HIIHH, HEeJOCTATOYHO OTpa)eHa B JHTepaType, a ONHCAHHBIE
npeobpasoBanis IJ0OXO CKOpPpeJHpPOBaHbl MeXAy coboil, He naer
BO3MOKHOCTH PaCCMOTPeTh NPOIEeCCHl BTOPHUHOrO npeofpasoBaHus
rpayBakk B eQHHOH cHucTeme, MOMHO JHIIb HaMETHTb OCHOBHLIE
HanpaBJieHHsI PA3BHTHA MOCTAHAreHeTHUECKHX TMPOLECCOB H orpa-
HUYHTBCS PANOM IPHMEpPOB.

Hertopuyeckn CJa0MXKHIOCH TaK, YTO OCHOBHBIE Te0JIOTHUECKHEe
JHHHH PA3BHTHS NpoILeccoB npeobpasoBaHus TOPHBIX MOPOJ Gbljn
VCTAaHOBJIEHBl He JIHTOJIoTaMH, a merporpacdaMu-MeTaMopdHcTamMH.
[Tockonbky  meramopdu3M ecTh 3aBeplieHHe 3MHreHesa, rie
JOCTHraeTcsi yCTaHOBJIEHHe TeX MHHEpPaJbHBIX paBHOBECHH, Ha-
4aJ/10 KOTOPhIX BOCXOIUT K MepBbIM MOMEHTaM CyIlllecTBOBaHHA oca-
JLOYHBIX MOPOJI, HMEoUIHecsd MPeACcTaBJeHHS O TeoJOTHYeCKHX TH-
nmax Meramop(H3Ma, H3JIOXKEHHBIE, B YAacTHOCTH, B TMOCJelHee
spems . Bunkaepom, H. JI. do6peunosmm, B. C. CoGonesbiM,
A. Musimupo, MOryT GBITh PacnpocTPaHeHbl Ha MPOLECCH 3Hre-
nesa. IIpn TakoM noaxoge MoxeT GBHIThb BHIJEJNEHO NATH IeOJIOTH-
4eCKHX OOCTaHOBOK MNOCTAHAreHeTHYECKHX H3MeHeHHH OCaZouHBIX
nopod, nokasannolXx B Taba. 26. 3pech xe 0603Hau€Hbl BO3MOMK-
Hble¢ THMB 3MHreHe3a, npeactaBisiolive cobol nocjeloBaTe/bHbIe
psiAbl nMocTAHareHeTHueckux (auuil, HauHHaOLIHe (QOPMHPOBATHLCH
cpasy nocJe AHareHesa W 3asepuiatouinecs Meramopduamom. Tunnl
snureHesa (MM PANL BepTHKaJbHbIX (paluii snureHesa) mojyya-
I0TCA Ha [epecedeHHy onpejle/leHHbIX TeoJorHuecknx 00CTaHOBOK
C onpeJeJleHHBIMH MHHepa/JbHBIMH THNAMH TpayBakk. PaccMorpum
HEKOTOpble W3 HHX, GoJiee H3yueHHBIE H, NMO-BHAHMOMY, Uallle BCETO
BCTpeyaruiecs.

I. Boinenenwe psiga, HauHHAWOIIErocs BBePXy LEOJHTAMH
[KymGe M., 1963 r.], Gbli0 OZHHM H3 MNEPBHIX ONLITOB OMHCA-
HHSl 3MHFeHeTHYeCKoH 30HaJbHOCTH. [lepBoHauaJbHO yCTaHOBJIEH
B BYJKaHOTeHHLIX rpayBakkax M Tydax tpuaca u nepmu Hogoit
3enanauu, nosxe 6ul1 H3yyeH Ha ocTpoBax SnonuH. OcobGeHHOCTH
3MHTeHeTHYECKOH 30HAJbHOCTH 3TOr0 THMA ONpeAessioTcsi 00HIHEeM
TePMOAHHAMHYECKH HeyCTOHYHBOTO BYJKAHOTeHHOrO MaTepuaJa
H BLICOKHMH 3Ha4YeHHSIMH reorepMmuueckoro rpaauenta. [IpeoGpa-
30BAHHA 34KJIOUYAIOTCH B MOSBJEHHH crnend(HYecKHX BOJHBIX CH-
JHKAaToB, 3anoJHAIIIMX [OPH HJH MeTacoMaTHYeCKH 3amella-
IOIHX MePBHYHO-00/I0MOUHBIE KOMIIOHEHTH 0e3 paspylieHHsd nep-
BOHAYAJLHBIX CTPYKTYPHBIX H TEKCTYPHHIX TIPH3HAKOB IIOPOJ.
[Tepexon B MeTaMopdHuecKHe MOPOJAbI 3eJeHOCAAHIeBOH 30HBI
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TABJIHLIA 26

Tunbl snurexHesa — Meramopdusma, OCYUECTBAAIOLIETOCs
rpayBakkax pasHOro cocrapa " «

Tempoxaacmuecxue Mumoxnacmuyecyue
Bysxawoxnae:
- muvecxue, _
leonozuvecran | Tun 3nuzenesa musecraes | Oenosunie, e i | Snempaspudne:
L S i e goynna | cpednue | U cayvad (20 wruwama

V7 L 7,
Kowmunenmanswoie| foepymenun — yme- // / %/ //
naumel penneiz p u 't : % /
flosdnuz | Tepmansho- .mwmuﬂ % // V /// '
smanof |- nowuxcewHsiT p, na 1 5
\pasfumusn | Bsiwennsiz T / / /
p
7 //
Cpedwuz | Aumamusecxud (cun-
(zmln;:f) cxnadwamsid ) — nofsiq 4
Imanod \wenwsiz p, NOHUIKEH-
pasbumusn / / /
wotzr T Z /// / A
Pﬂ”"“"’" bBapuvecxud — Jﬂmm// /
;”;Zﬁ:" p, Huskuz T / .
Oreanuvecxue | POCLUPERUT a.mmu- /
AR veexoeo dwa — quu:
P, Borconuz t

MMpuemevanue 3aTPHXOBaHL BOIMOXKHBIE THNL TNpoABJeHHii snureHesa; uud-
paMH OGO3Ha4YEHLl THMbI SMHreHe3a, ONUCAHHLIe B TEKCTe,

panuysl OKEAHUNECKUT U KOWMU-
HENMAAGHOIT TIAUM , BECCUNNAU-

HANEHEIE CUCTIEMbI

OCyIIeCcTBJIfieTcsT B JHana3oHe MOIIHOCTH, H3MepseMoit 2500 —
5000 wm.

O6o6uienHas cxeMa 3MHTeHETHUECKOi 30HaJBHOCTH — HMMeer
caepylomuil Bua: 1) 30HAa BYJKAaHHYECKOTO CTeKaa H MOHTMOPHJI-
JIOHHTA; 2) 30HA KJIHHONTHJOJNHTA — redjaHgnuTa ¥ CMelIaHO-
CNOHHBIX TVIMHHCTHIX MHHEpPaJOB THNA KOppeHcHTa; 3) 30Ha Jo-
MOHTHTa C aJbOHTOM H MOJBHKHLIM XJOPHTOM, 4) 30HA MPEHHT-
nyMmnessuuTa; 5) 30Ha snuHA0Ta H XxJopura. Huxuas 3oHa Me-
rTareHesa (3NMMAOT-XJOPHTOBAS) HENOCPEACTBEHHO CMBIKAETCs ¢ Me-
TaMopHYECKHMH cepHAMH THna AGakyMma, BeeJleHHBIMH A. Mus-
HWIHPO, FPaHHIA ¢ MeTaMOpP(HUECKHMH NOPOJAAMH TPOBOAHTCA IO
n3orpaae GHOTHTA.

2. B ycsnoBusX BLICOKHX JaBJeHHH W HH3KHX TeMIlepaTyp
TOMIH MEeTPOKJACTHUYECKHX TIpAyBaKK H BYJKAHOTeHHO-06/10MOY-
HBIX NOPOJ, HAYHHAS OT JIOMOHTHTOBOM 30HBI, NEPeXOJAT B JaB-
COHHT-aAbOHTOBYI0 (r1y6OKHI MeTareHe3) W jajee B JIABCOHHT-
rnaykodaHoByio Meramopduueckyio 30Hy. XapakTep Tepexoia
onucan E. Befinn ¢ coaBTopaMH BO (paHUHCKAHCKON (opMauuu
Ceepnoit Amepukn, H. JI. ,Hoﬁpeuosum B M@3030€ H [aJe030e
3anaano-Kopsakckoil cknajauatoii o6GJjacTH M B APYTHX pafioHax.

3 u 4. JnureHeTHueckKas 30HAJLHOCTL C [epeXojaMu B Mera-
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Mop¢HYecKHe TNOPOAb, QopMupylOllasAcs B TNpolLecce CKJaagua-
TOCTH M TO3TOMY NOAYHHEHHAS TEKTOHHYECKHM CTPYKTypaM, OIH-
cana B IOxkuom Tsaup-llane [52] u Bepxosuse [fnmackypr O. B.,
1980 r.]. B mepBoM H3 3THX PErHOHOB TeppPHreHHbIE KOMILIEKCH
BO3PACTHOro jHanasoHa OT OPJIOBHKA Jl0 KapGoHa OXBaueHLl Ipe-
00pa3oBRaHHsIMH, OTBEYAIOUIUMH 30HAM YMEpPEHHOro H rayGoKoro
KaTareHesa, MerareHesa W MeramMop(usMma (NpeHMYUIECTBEHHO 3e-
neHocaanuesoro). Ilo Bcemy paspe3y B NeTPOKJIACTHYECKHX H JIH-
TOKJIACTHYECKHX IPayBaKKax HaOJai0Jaercsi MpaKTHUYECKH OAHHAKO-
BBIH KOMIMJEKC BTOPHUHBIX MHHEpaJOB, NpPeACTABIEHHHIX abOH-
TOM, KBapuem, XJOPHTOM, CJAI0A0H, AKTHHOJHTOM, 3MHIOTOM,
IOH3HTOM, KapOoHaTaMu. MeHSIOTCS HX KOJHYECTBEHHble COOTHO"
IIEeHHs!, CTPYKTYpHAs NO3HIHS, NPOHCXOAAT H3MEHEHHS »Keje3H-
CTOCTH — MarHe3HaJbHOCTH XJOPHTOB H COOTHOIIEHHH MOJHTHIIOB
cmoa 1Md, 1M, 2M,. 1o 3acTaBiaseT B OCHOBY BbijleJieHHs 30H
BTOPHUHBLIX Npeo0pa3oBaHHil NOJOXKHThL He MHHEpPaJOTHUeCKHil,
a CTPYKTYpHO-TEKCTYpHBle TNpH3HaKH. B nopomax cemefictBa rpay-
BaKK 110 CTPYKTYPHO-TEKCTYPHEIM mpH3HakaM ofocobaarorcs
30HHI: yMEpPEeHHOro KarareHesaa — rJyboKoro Kararene3a — Ha-
uaJbHOrO MeTareHe3a — ryiy0OKOro MerareHe3a, nojpo6Hylo Xxa-
PAKTePHCTHKY KOTOPHIX MOXKHO HalTH B yka3aHHOH palote [52];

3ona MerareHe3a, xapakTepHblH ofGpasel mecuaHHKa KoTopoH
nmokasan Ha puc. 41, cMeHseTcsl 30HOI 3e/eHOCAAHLEBOTO MeTa-
MopdHamMa; TrpaHHLA MeXJAy 30HAMH TNPOBOJHTCH IO TOJHOMY
rocnojicTBy B MeTaMop¢pHUYeCKHX MOpoJaXx HOBOOGpa3oBaHHBIX
KBapua, anab6uta, caoAsl noautHna 2M,, KejesHcTO-Marme-
3HaAJbHBIX M MAarHe3ualjbHBIX XJOPHTOB, SMHAOTA, AKTHHOJHTA,
kapb6ouaroB. Moryr coxpaHsTbcs OTHesbHble <«3aledyaTaHHbIE?
3epHa KBapua H MHKpokBapuuToB. CTpPYKTYpH Trpanob/acToBHE
Wian rpaHogaenuao6aacrosbie. IlepBHuHbie TeKCTypel M nopoia H
TOJILL TIOJIHOCTbIO TepepaGoTaHbl M IpeBpallleHsl B KPHCTAJJIH34-
L[HOHHO-CJIOHCTHIE, YACTO OC/JAOMXKHEHHHE TOCAeLYIOIMHMHE MJI0H4a~
TOCTbIO B GPeKUHPOBAHHEM. F

Brigesenunlit moJ hHoMepaMH 3 H 4 THI BTOPHYHBIX H3MeHeHHH
XapakTepeH, NO-BHAHMOMY, A5l OOJBIIHHCTBA TeOCHHKJIHHAJbHO-
CKJIajuaThix cucTeM. PocT BTOpHUHBIX npeo6pas3oBaHHil ¢ ray6H-
Hoil Ha6alofaeTcss ToJabKO B caMoMm ofuleM BHJe — BepxXHHE
3Ta}XH cKJAagyaThx objacteii B IlenoM mnpeo6Gpas’oBaHm caabee
HHKHHX. B KOHKPEeTHBIX pa3pe3ax MHOTOKHJIOMETPOBHIX TOJIL MO-
#erT BooOumle He (PHKCHPOBATLCS YBeJHueHHe cTeleHH npeobpaso-
BaHHS BHHU3 MO pa3pesy, 3aTO OTYETJIHBO BbICTYNaer npuypoved-
HOCTb NpOSBJEHHH IMIy6oKOro snHreHesa u Mertamopdusma K 30-
HaM perHoHaJbHBIX pasJiOMOB H SJePHBIM UYacTaM KpynHuplX
aHTHQOPMHBIX H B 0CO0EHHOCTH CHH(OPMHBIX CTPYKTYp.

5 u 6. Tun npeobpa3oBaHui, OCYIIECTBJAIOIIHXCI B JIHTOKAAC~
THYECKHX rpayBaKKaX H KBapleBHX rpayBakkax B o6Jjacrsax mo-
rpy:eHHssT Ha KOHTHHeHTANbHLIX 6JI0KaX, OmHcaH B JHTepaType
HauGosee monHO. MOXKHO Jlayke CKa3aTh, 4TO caMa TeOpHS SMHIE-
He33a B HalIeH cTpaHe poaMaach M ogopMHIach Ha OCHOBe H3yue-
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Pue. 41, Ksapuepo-rpayBakkoBulif mnecuaHik 30Hb TaY6OKOro wmerarenesa.

Bce o6aoMounbic KOMIOHEHTBbI, KPOMe KBapuna, NpeBpauieHbl B CAIOJAHCTO-XJA0PHT-aaLGHT-

KBapleBblil arperaT ¢ TrpaHoJendao6aacToBOll CTPYKTYpPOi M  OPHEHTHPOBaHHON caocBaToll

TeKkcTypoil., PeJHKTOBBe KpynHble oGJOMOuYHLIC 3e€pHA KBapua nepepaGoTadul KPHCTAAIH3A-

nHOHHBLIM GazcTesom; 607°.c¢ aHaamszatopom. SrnoGekas cepus  (0O—S;) 3epaBuranckoro
xpe6Ta.

HHSI HMeHHO 3Toro THna npeobpasoBauuii [Koccorexkasn A. T,
Hlyros B. A., 1955 r.; 1963 r.; Pyxun J1. B., 1956 r.; Jlorsuneuko
H. B, 1956 r., 1968 r.; Ilepoano I'. H., 1971 r; Kapnosa I'. B,
1972 r.]. He ocranaBauBasicb Ha xapakrepe nofoOHpix npeoGpa-
30BaHHil, NOCKOJABKY OHH noapolHO onHcanbl B yKasaHHbIX pabdo-
Tax, ocobenno B csoake H. B. Jlorsuuenko [1968 r.], u wactuuno
oxapaxkTepu3oBannl Bouilie (cM. taba. 7), OTMETHM, 4YTO, IpO-
SIBJAASACL HA MOJOALIX M JApeBHHX mnaaT@opmax, B aBjakoreHax,
nepefoBbiXx mporufax W 30HAaX AaKTHBH3ALMH, OHH HOCAT OTUET.IH-
Bblil BepTHKa/bHO-30HAJbHLI XapakTep: cTenelb Ipeodpa3oBaHus
BO3pacTaer cBepXy BHH3 H mpoc/exuBaeTcs B HelpepbIBHLIX pas-
pesax ao ray6un 12—15 km.

7. B. . IyroBeim {56] co ccuakamun uHa M. Jlykaca,
I Muano, . Il. Ceplouenko omnucara cneuuduyeckass wmarue-
3HaNbHO-XJOPHTOBAsL (auusg rayGoKoro KaTareHesa B rpayBak-
Kax, c(opMHpPOBaHHBIX B YCJHOBHSX pE3KO apHAHOTO KJHMATa.
Beaencrsue B3anmogedcTsus TBepaoil ¢asbl NecuaHukoB ¢ TOMO-
PeHHHIMH O0OCaf04YHO-AHATeHeTHYeCKUMH O00pasoBaHHAMI 1 pacco-
JIaMH TPOHCXOMHT MOCTENeHHoe HCYe3HOBeHHEe CJOHMCTLIX CHJIHKA-
TOB ¢ pa3byxaliollHMH NakeraMu H ¢OpMHpOBaHHE BhICOKOMAarHe-
3HaJbHBIX XJOPHTOB THNA neHHuHa, O6pa3yloTest TaKKe TallbK,
ruapocaiona 1M, marnuesnie Typmaauusl, 6opatel u np. Ilpn me-
Tamopdusme noJoOHLIX MOPOA BO3MOXKHO (OpMHPOBaHHe CKAaMo-
JIHTOBOIT accouHaiiH.
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B nuteparype, ocobenno B 3apy0esHoil, wacTo aKUeHTHPY-
eTcs BHMMaHHe Ha npobiaeMe MAaTPHKCA — OCHOBHOH HeJBYNpeJIOM-
Jsilolledl  HJIH  arperaTHo-noNAPH3YIOUIeH TKaHH, CcoeAHHAIOLLeH
cTpykTypHO-000coOJennble  3epHa. O630p npobieMbl  caelaH
®. Ilertuaxonom u gp. [24], KoTOpble B KOHEYHOM CueTe MpH-
coelHHHIHCh K MHeHuio B. JIMKKHHCOHA, YTO MAaTpHKC MOMKeT
ObiTh 00pa3oBaH: a) Haxoasulelics B nopax 06J0MOYHOIl TJIHHOM;
6) TmepeKpHCTA/JIH30BAHHBIM TOHKOOGJOMOUHBIM — MaTCPHAJIOM;
B) NpPOAYKTOM JHAareHeTHUECKOTO H3MeHeHHS [leCUaHblX 3epeH;
r) AegopMHPOBAHHBIMH H pas/laBleHHBIMH 0O0JOMKaMH [OpoOf.
PaccmartpuBas npoucxoxiaenue matpukca, [I. Berren n . Xas-
kuie [63] mokasanu, 4TO TOHKOAHCIEPCHBIN MaTepHaJ He SBJfA-
ercad oOsizarenbHbIM aTpubyToM rpayBakk, H Jaxke B TypOuauTtax,
ecaiH OHH He JIHTHOHIHPOBAHLI H MbLJIEBATO-IIEMHTOBLIE YACTHII
MOryT OBITH JIETKO OTA@JeHbl OT TecYaHbIX, KOJHUYeCTBO MepBHIX
oObiuno He npesbimaer 10 %. CneunajbHble HecaelOBaHHs MaT-
pHKCa YKa3aHHBLIMH aBTOpPaMH NMPHBEJO HX K YOex/[1eHHio, 4TO MH-
HepaJibl MarpHkca B rpayBakKax SIBJASIOTCSH TPOAYKTOM H3MeHe-
HHS TEePMOAMNAMHYECKH HEeYCTOHUMBHIX KOMIOHEHTOE B IIpolecce
auarenesa (M snHreHesa).

Ouenusasi npobjeMy B 1LeJ0M, MOXKHO OTMeTHTb, YTO B CJy-
4afgx HeJUTHOHIHPOBAHHBIX M CJAa0OMHTHOHIHPOBAHHBIX OCAIKOB
IVIKHUCTOR BeLLeCTBO, leMeHTHpylollee oO0JOMKH, MoOxeT OHThb
JIMATHOCTHPOBAHO H KJAacCH(HMUHPOBAHO KaK TJHHHCTHI IleMeHT.
B OGonpmnHcTBe cayyaeR H3-3a OOWJHS  PeaKIHOHHOCIOCOGHBIX
KOMMOHEHTOB B TpayBakKKax OHO TMOJBepraercsi H3MeHeHHI0 —
MOHTMOPHJIVIOHHTH3ALHH, XJOPHTH3ALHH, CEPNCHTHHH3ALHH H ApY-
THM TIpoueccaM, HaYHHAIONIMMCS B TOHKOIHCIEPCHONH YacTH H
pacrnpocTpaHsiOIKUMest Ha Bee Gojee KPyNHble KOMIOHEHTH B Xone
auareHesa W snureHesa. KosHyecTBO 3TOro BelllecTBa, COCTOALLETO
M3 B3aHMONPOHHKAIOIIMX arperaToB BTOPHYHLIX MHHEpa/oB, 3a-
BHCHT Kak OT KOJHYECTBA TePMOAHHAMHYECKH HeyCTOHYHBBIX KOM-
MOHEHTOB, TAK H OT CTemeHH BTOpHuUHOro nmpeobpaszosanus. OpHaxko,
B OJHHX INOPOMAX paHblle, B JPYTHX MO3¥Ke, ITOT MpoOlecc BCe
paBHO 3aBepllaeTcsi, # B 30He MeTareHesa ylleleBlllHe OT mepe-
KpHcraiaan3auud  o0JOMKH KBapua H  ajabbHTa  3aKJAI04aloTes
B TOHKOAHCMEPCHOE BelllecTBO — MaTpukc. [loaToMmy, xoTsi H ¢ BO3-
MOKHOIl ~ TMOTPELIHOCThIO  HM3-3a TPYAHOCTEH  OUEHKH  1epBO-
HAYAJBHOTO KOJHYEeCTBA TVIMHHCTOrO LeMeHTa, NMpH MojcyeTax MaT-
PHKC cJeldyeT OTHOCHTL K OB/JOMOYHOI WaCTH IpayBakkK, MpHCOEIH-
HAST K COXpauuBlIMMcs obaomkaMm nopoid. Jasi rpayBakk ¢ wMart-
PHKCOM H HepasJHYHMBIMH 0OJOMOYHBIMH 3epHAMH MOPOJ MOMET
6bITh HCTOJMB30BAaH TEPMHH «COOCTBEHHO BAKKa» KaK MIHEpaJoro-
CTPYKTYPHOE NMOHATHE,



leonoruveckoe pacnpocTpaHeHHe M napareHesbl

HeB0o3MOXKHO OHEHHTh, MPOHCXOAHJO JH opMHpOBaHue Tpay-
BAKK B KaTapxee, Tak e KaK CINOPHBIM fIBJseTCs BONPOC O Cylie-
CTBOBAHHH 3eMHOI aTMocgepsl H THApocheps B 3TO BpeMs. XoTs
XHMHYECKHe aHAJH3Hl JpeBHeHIIHX NMOpoA (MHOrHE H3 HHX TNpH-
sesensl O. M. Posenom [29]), B TOM umcse angaHCKOro KOMIeKkca
H KOJLCKOH CepPHH, COOTBETCTBYIOT COCTAaBy Pa3HOro BHIA Tecua-
HHKOB, a4 B KBAapUHTaX HEHrPCKOi cepHH oOHAPYKeH OKaTaHHbI
HHPKOH, BONPOC O BO3MOXKHOCTH oOpasoBanuss OOJOMOUYHBIX T0-
poJ Ha 3ape reoJIOTHUECKO! HCTOPHH ocTaercs OTKpHITHIM. Cylile-
creyer MHeHHe [29], ocHOBaHHOe Ha aHaJ/H3e MJIAHET 3eMHOIl
TPyNnobl H HX CHOYTHHKOB, YTO TMEePBLIMH TEPPHreHHBIMH OTJIOIKEHIi-
AMH Ha 3emJe OLIIH OCAaJKH THIA JYHHOTO perojuta, Gopmupo-
BaBIlllHecs B YCJOBHAX AoaTMoc(epHOro sk3oreHesa.

OrpoMHLIH HHTepec MpPEACTABJAIOT TpPayBaKKOBLHIE MeCYaHHKH
rpynnsl Purosoro npepesa B IOxuoit A¢puke [57] Bo3spacra
3,4 MJapa. JjieT, CHOXKeHHLIe, CYAsl MO TMPHBEAEHHBIM B OTMEUeHHOH
paGote ¢ororpacduaM, coBepuieHHO HeOKaTaHULIMH, XOTS M COPTH-
poBaHHBIMH 0OJiloMKaMH. CaMO NPHCYTCTBHE INeCYAHHKOB YKashl-
BaeT Ha CYIUIeCTBOBaHHe B HauaJe apxes BuHellHeH HaJJuTOCheEp-
HOll 00O0JOUKM 3€eMJIM, a COCT4B MeCYaHHKOB — HAa KOHCOJHIHPO-
BAHHYIO H TeTePOreHHYIO 3eMHYIO Kopy [namuuue 06J0MKOB cep-
NeHTHHA HApAAy ¢ MHKPOK/JIHHOM, KPEMHHCTHIX CJaHILEB H CJIOAL
(raba. 27)]. C rpaysakkamu rpynnsl Purosoro nepesa accoliui-
PYIOT TJIHHHCTbIE, KPEeMHHCTble M JKeJe3HCTble CJHaHIBl, a Takke
caaHueBble OPEKUHH H JIaBOBLIE arjoMepaThl.

I'payBakkn apxesi ¢ OTHETJHBO OOGJOMOYHBIMH CTPYKTYPaMH DPa3BHTH Takke
B 3umGaGse B cHcreMmax Ce6akeBHan H DynaBaan B mapareHese C JaBOBBIMH TY-

TABJIHLIA 27

0610MOYHO-KOMNOHEHTHBIA H XMMHYecKuii coctas (Bec. %)
ApeBHeHWHX rpayBakk 3eman — rpynnsl ®urosoro jaepesa
(cpennne coctapel: 1 — no ¢opmanuu llle6a; 2 — no Qopmatin
Benaesio Pox [57])

Komnonentuuft cocras 1 2 OxHnean 1 2
Keapu 24 30 Si0, 66,2 59,8
KpemuHucTeie caanubl 15 5 TiO, 0,52 0,55
MukpokaHH 6 15 Al,O4 10,2 12,9
[Maarnoknaz (Anjp—Ang) 2 ! FesOy 7,01 6,56
Cmoja 1 2 MgO 4,50 4,44

Ca0 1,97 3,18
XJIOpHT W CepreHTHH 1 3 Na,O 1,80 2,83
JonomMur 8 | K,0 1,58 2,23
Crexao 2 2
O6noMkH nopoa (KpoMe cJaH- 3 5
ues)
Marpuke 38 33
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(amu, caanuaMH M KeJe3HCTLIMH KBapuwrtamu, a Takxe na Kamagckom mmte
B cepun Kupatun (3,56—2,5 mapa. net) w saneraoueii na neit cepud Tumucka-
MHHT — MOLIHOH TOJIle OCHOBHBIX BYJKAHOKJACTHUECKHX TPAayBaKK, aCCOLHUPYIO-
wux ¢ Jasamd. Ha repputopun CCCP B paspesax apxes MOpoAbl ¢ NCaAMMHTO-
BEIMH CTPYKTYPaMi He BCTPEUEHB, MPayBAKKH PEKOHCTPYHPOBAHL 10 XHMHUYECKOMY
COCTaBY CpelAH JBYCAIOAAHLIX, OHOTHTOBBIX, aM(uO0/-OHOTHTOBLIX CJAHIEB H
rHedcoB B cocrase GesoMOpHJ, PaHHHX Kapesauj, apxeiicKHX KommiexkcoB Daii-
Ka/lbCKOil cKaajguatoil o06AacTH W B APYTHX pailoHax. ITo-BHAHMOMY, rpayBakko-
Bhle MECYANHKH, NPEHMYLECTBEHHO METPOKJACTHYECKHE OCHOBHOTO cocTaBa, GbUIH
Boo6Ile IIHPOKO pacnpocTPaHeHbl B apXee Kak OTpa)KeHHe BYJKaHH3Ma, 4Pe3Bh-
yaitiio xapakrephoro AJs 3Toro reoxpoua. [TpeoGnajawomas accolnalms BMEILAI0-
IMIHX FPaYBaKKH TOJIL— 3TO OCHOBHBIE JaBbl, KPEMHHCTHE H BBICOKOJKENE3HCThIE
caanubl. Pacnpocrpanenn Tak:Ke KOHTPAcTHHE TOJILIH, BMeIlaloliie KpoMme JaB,
TyoB M nmopoj ceMeiicTBa rpayBakk 06/40MOYHBIE KBapUHTLI, KPeMHHCTLIE, MKe-
JIe30-KPEMHHCTBIE H BLICOKOTJIHHO3EMHCTLIE MOPOJbI.

B pannem nporeposoe — snoxe rocnofcrsa riy60KOro XHMHYECKOTO BEIBETpH-
BaHHs — MaciTabnl HaKOMJICHHS TPAYBAKK Pe3KO COKPATHJMCh, HX MECTO 3aHi/H
KBapuepLle H apko3oBhle necyanukd. Hakonsenne rpayBakk JIOKaJH30BaJoCh
B MPOTOTeOCHHKAHHAJBHBIX Nporu6ax H Gbljo CBA3AHO NPEHMYILECTBEHHO C MECT-
HLIMH Pa3MLIBAMH BYJKaHOTEHHBIX TOJIL H NMEepPeMLIBOM BYJKAHOTCHHOH KJIACTHKH.
Taxkonnl rpaysakkmp no3nnux kapeaus Baatwiickoro mura (capHoauiickoro KO-
nJekca ATYJHA, caaHiueBoro nosca Tamnepe u Ap.), TAe rpayBakKoBbie MecHa-
HHKH acCOUMHPYIOT ¢ BYJKAHOr€HHBIMH H BYJKAHOTEHHO-OCALOUHLIMH MOPOAAMH.
Bo mnorux paspesax npenMyllecTBeHHO NPOTOMAAT(GOPMEHHOrO THNa navykH rpay-
BAaKK H KBapUEBBLIX TPayBakK NMepPecJanBaloTcs ¢ KBAPUHTAMH, ¥KEAC3NCTHIMH KBap-
UHMTAMH, BHICOKOTJIHHO3EMHCTHIMH MOPOAaMH (KPHBOPOMKCKAA, KypcKas H JApyrHe
cepun Gynnamenta Pycckoii naatdopmbl). Hakouel, BO3MOMXKHO NPHCYTCTBHE HO-
JIEBOLIMATOBLIX TpayBaKK B COCTABE MOULHBIX TEPPHIEHHBIX TOJIL NpPeHMYIIECT-
BEHHO apKO30BOro cocTasa (THOA yAOKaHnckoil cepun W (hanaxos Ypana).

C nayaja OPTOreOCHHKJIHHAJbHO-TAaTdopmentoro srana, B pudee (1,6 mapa.
JeT), NPOHCXOAHT OTHETAMBAs AOKAJH3ALMsl KAK BCell TPYNMbl rpayBakk, Tak H
OTAE/]bHEIX €¢ BHIOB B ONPEIeJeHHBIX TEKTOHHUECKHX CTpPYyKTypax. Colerpenno
rpayBakkm, B TOM 4HCJe HX METPOKJACTHYeCKHe Da3HOCTH, obpasyloTcst B 30HaX
3BreccHHKAHHAMNEN B mapareie3e ¢ OCHOBHBIMH H KHCJBIMH BYJAKAHHTAMH, KPeMHH-
CTHIMH H KapGoHaTHeIMH nopoiaMH. Takoswl paape3anl OGyp3siHCKOro M OpPMaTHH-
CKOro KoMmiexcop Ypaaray H BocTouHo-YpaibCKoro anTHK/JIHHOPHEB, 3BreOCHH-
KJAHHAABHLIX 30H EnHcefickoro kpsxa H ioxuoro obpamienus CuGupcxoit naar-
dopmat. Jluddepenunpopannbie KBapueBbie W TOJeBOLINATOBHIE rpayBakkH, mpe-
HMYIIECTBEHHO JHTOKJACTHYECKHE, MOJYYaloT Pa3BHTHE B COCTABe THNHYHLIX A5
GaftKaJauj MOLIHLIX TePPHreHHBIX MHOTEOCHHKJHHAJbHBIX KOMIUVIGKCOB B mapare-
He3e ¢ apKO3aMH, KBApPUEBBIMH MECUAHHKAMH H CJAIOAHCTO-XJOPHTOBBIMH C/laHLLAMH.
ATH TOJMH, B KOTOPHX BBIAEJAIOT TeppHreHHule (OPMAUMH Pa3JHYHOTO THNA
[Kapra noxemGpuiickux ¢opmanmit.., 1983.): acnujusie THna 3Hra3HHO-KOMapOB-
CKOil CBHTEHI, (JHLIOHAHLIE THNA HH3EPCKON CBUTH, (hanaxoBble THMA 3HJbMEp-
JIAKCKOH CBHTHI, MOJIACCOBBE THMA AMIHHCKOH CePHH — Ype3BLIUAHHO LWHPOKO pas-
BuTel B Enuceiickom xpsme, Casnax, CesepHom Tanb-lllane, Baiikannckom Ha-
ropbe, a Takxke B obpamaennu H Qynaamente Pycckofi maardopmu. IMecuanuky
cemeiicTBa rpayBakk MOryT GbiThb BCTPEYEHEI H B nAaThOPMEHHOM pudee, npenmy-
IECTBEHHO B COCTABE BYJKAHOTGHHBIX TadporeHHbIX KOMIJIEKCOB THMA CaJMHH-
CKOIl CBHTH NoGepesxbsi J1aJ0KCKOro 03epa, KPACHOLBETOB THNA KaBePHHCKOH
cepun  Psizaro-Caparosckoro mnpornfa W NOKPOBHO-JEAHHKOBO-CMAaparMHTOBOTO
Komnekca tuna Benga Ceseproii Hoprernu.

B ctaueposoe sokaiH3aUHA NecYaHHKOB M WX PasHOBHAHOCTeH B ompejeneH-
HHIX CTPYKTYPHBIX 30HAX 3eMHOIl KOPH BeicTynaeT eule GoJee OTUETJHBO, 4TO
OTYACTH MOMKET OGbLACHATBCA emle GoJbuueli MOJHOTOR HX TEOJOrHYecKoi JeTo-
nucH u ayuwedl uayuennoctbio. ITecuanmukn cemeficTsa TpayBakk Ge3pasenbHo
FOCMNOJCTBYIOT B CKAAAYaTHIX 06JacTX H MPHJeKallHX K HHM MepefoBLIX NpPOTH-
6ax. Mx xapakrepucrrka Gymer nana nuxe (B ra. XI) mpu paccMoTpenus o6uiHx
cpA3ell MHIEepaJbHLIX BHJOB MECYAHHKOB C ren/OTHYECKHMH CTPYKTYPaMH [EOCHH-
KJAHHAAbHO-CKAaAyaThX oOaacrefi. ['payBakkm TnpenmyulecTBeHHO KBapueshie
JAMTOKAACTHYECKHe npeobaajaloT B CcOCTaBe OTJAOMKEHHA MEeMropHulx Bnaaud
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obaacTeft akTHBH3alunn (opa — Heoren Yy-Haniickon, ®epranckoit n Hxno-Taz-
JKHKCKOM BNAAMH), a B MeCTaX pPasBHTHA MarMaTHYecKoro cyGeTpaTa B 3aBHCHMOCTH
OT ero coctaBa Ipeo6aanaloT OCHOBHBIE WJH KHC/ALIC NETPOKJacTHYECKHe rpay-
BaKKH (KaMEHHOYroJibHEIE MeCcYaHHKH YIJIHOCHOTO KominJjekca Kaparawas
menenocibie Jlkeakarana), Kpapuesble JAHTOKJACTHYECKHE TPayBaKKH TOCNOf-
CTBYIOT B 4BJAaKoreHaX (KaMEHHOYroJbHble H TNepMmckHe necuannkn [ouGacca).
Ha nojasuubiXx nuaatdopMmax pacnpoctpaHensl  BEICOKOKBADUEBBIC IPayBaKkH,
GJH3KHE K OJHIOMHKTOBBLIM MECYAHHKaM H KBADUEBHLIM apK03aM, C KOTOPbIMH OHH
TeCHO accouHHpyloT (iopa u Mmea 3anagso-Cubupckoi miants). Cpean cospeMei-
HBIX MecuaHbIX HAKOMJeHHH rpayBakkH pesko npeolaaiaioT Haj BCEMH MHHepalb-
HLIMH BH/JAMH, OCOGCHHOCTH HX JIOKAJH3AUHH B COBPEMEHHON CTPYKTYpe 3eMHOif
KOpbl Takke yaoOHee pacecMOTpeTb B CBH3H € OOUIHMH BOMpPOCAMH reHesdca rnec-
ks B ra. XIL

Ycnoeus obpasoBanus

ITepeueHs BCTpPeUYEHHLIX TEHETHYECKHX THIIOB COBPeMeHHBIX H
HCKONAEMBIX IPayBaKK OXBaThiBaeT BeCh M3BECTHHI CMeKTp oca-
NOYHBIX oOpasoBaHiii OT KOHTHHEHTAJBLHOrO BBICOKOTOPHOrO 3JII0-
BHS JI0 OC4/JKOB PH(TOBBIX JOJHH CPeIHHHO-OKeaHHUeCKHX Xxpeb-
ToB. CBelleHHs O HelnocpeiACTBEHHOM BJIHAHMM (PH3HKO-reorpaduue-
CKHX, W B YacTHOCTH JAHHAMHYECKHX, VCJIOBHIi Ha  cocTaB
00/J0MOYHON YaCTH TpayBaKKOBLIX NMeCUaHHKOB OeJHH H TPOTHBO-
peunsul. Tak, B. JI. IllyroBeim [6] aas kpacuouseToB BepxHei
nepmu OpenbGyprekoro Ilpuypanbs Gb/JIO OTMEUeHO, YTO B Ilecya-
HHKaX pyCJOBOTO aJJIIOBHS M BPEMEHHBIX IOTOKOB cojepiKatHe 00-
JOMKOB MOpoA cocrasiser 55—72 %, BepxHefi uacTH JAe/bThl —
40—66 %, noaBoAHON A€ALTH H 3aJHBHO-JArYHHOrO nofepekba —
27—53 % wu, HakoHein, B GacceiHOBHIX INecuaHHKax COJepiKaHHe
06JIOMOUHBIX 3epeH mopox cocraBaser 28—44 % npun wHanGosee
BLICOKOM 1O CPaBHEHHIO ¢ JAPYTHMH OTJIOMEHHSMH COJeprKalHH
kBapua. ITo E. A. Mapryaucy [1979 r.], B najeoreHoBHX MeJKO-
3epHHUCTHIX mnecyaHukax o. CaxaJuH MaKcHMaJbHOE KOJHYECTBO
06/JI0MOYHOrO KBaplla OTMedaeTcss B KOHTHHEHTAJbHBIX yrJeHoc-
HBIX OTJIOKEeHHSIX, B NPHOPEXKHO-MOPCKHX KBApIA MeHblIe 3a cyer
MJIarioK/aa308, & MOPCKHE NMecYaHHKH H ajeBposuThl Haubojee 6o-
raThl NOJEBBIMH IIMaTaMH.

B 3THX, TAK e KAk B JAPYTHX HEMHOIHX H3BECTHHIX TMpPHMe-
pax HesicHO: He sBJasiercss JH HabJliofaeMmasi 3aBHCHMOCTL COCTaBa
necyaHol KJAacTHKH OT reHeTHYECKHX THIIOB KaiKyllefics, oTpaxa-
oileit 6onee oO0mylI0 3aBHCHMOCTh COCTaBa OT pa3MepoB 3epeH H
HCTOUHHKOB NHTauHg? XOTA KaKHe-TO H3MEeHEeHHS COOTHOUIeHHA
06JOMOUHBIX  KOMIOHEHTOB B pa3HblX JIWHAMHUECKHX cpefax
MOKHO 1pednoJarate, ocofeHHO HA HavyaJbHBIX 3TANax co3pesa-
HUA [lecUaHblX OCAJKOB, HHEPTHOCTb TeCYaHOH KJACTHKH, a cJe-
A0BaTeJdbHO, YCTOHUHBOCTL cocTaBa Ha GoJbiUMX IJIOMAaAax H
3HAUHTENBHBIX BePTHKAJbHBIX HMHTEPBAJaxX reoJOTHYECKHX paspe-
30B BBICTYNaeT 6oJiee OTUETIHBO.

OuyeBH/IHA TaKyKe TEKTOHHYECKAsT OCHOBa 3aBHCHMOCTH MeXK1y
reHeTHYeCKOH MNpHpOAOl OTAOMKEHHH W BHIAMH W Pa3HOBHIHOC-
TAMH ceMeiicTBa IpayBaKK: KOHTHHEHTaJbHbie H lelb(poBLle oca-
NOYHBIE KOMIJIEKCH COJAEpIKAaT OOLIYHO JIHTOKJAacTHYeCKHe M KBap-
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ueBble TPayBakkH, a M3 MNETPOKJACTHUECKHX — MPEHMYILeCTBEHHO
KHCJIBle Pa3HOCTH; IJYGOKOBOJAHLIE BKJIO4YaloT B cehs neTpokJjac-
THUECKHe OCHOBHLIE M CpelHHe IpayBaKKH, UTO SBJsieTcs onocpe-
JIOBAHHBLIM OTpaxeHHeM TJaBHOH TeoJ0rHyeckod 3aKOHOMEePHO-
CTH — J1eJICHUS 3eMHOH KOPbl HA KOHTHHEHTaJbHblE H OKeaHHYecKie
6/10KH ¢ XapaKTepHBIMH 51 KaxJA0ro H3 HHX THMAMH NPorubos i
NposB/eHHA ByJKaHH3MA.

Kaumar He oxkasbiBaeT pellaloulero BAHSHUS Ha caMm (axr 1o-
SIBJIEHUH [eCYAHHKOB ceMeficTBa TPayBakk, OHH paclipocTpaHeHbl
B 0CaJ0YHLIX KOMIJIEKcax JOOLIX KIHMATHYECKHX 30H — HHBAJb-
HBIX, apHAHBIX H TyMHJAHBIX. Kuanmarthyeckasi cremngnka Ha-
JaraeT OTNEYaTOK TOJNIbKO HAa HEKOTOPHIE YepThl 0CAJKa, H3 KOTO-
PEIX TJIABHBIMH SABJSIIOTCS H3MEHEHHH COOTHOUIeHHH 08JOMOUHBIX
KOMIIOHEHTOB [0 Mepe co3peBaHHsd, MHHepaJbHBLIH COCTAB IJH-
HHCTOTO LEMEeHTAd, KOJHYEeCTBO M MHHepa/bHO-XMMHUECKHIl cocTaB
KapOoHATHOrO BellecTBa B 00JOMKAX H LIEMEHTe.

B yca0BHAX TYMHAHOTO KJIMMaTta MeCUaHHKH PasjHYHOro MH-
HepaibHOro COCTaBa, B TOM uHcae HelduddepeHiHpoBaHHble coOCT-
BEHHO TPAaYBAKKH TEeTPOKJACTHYeCKOH Ipynmnbl, Mo Mepe co3pesa-
HHA JTHIIAI0TCH GOJbLIed 4acTH MOJEBbIX IINAaTOB H HEYCTOHUYHBBIX
06JIOMKOB, B peayjbTate yero, Kak Owio nokaszano B. JI. Ilyro-
BeiM [6, 56], mossi HX cOCTABOB BHLITATHBAIOTCS HA TPEYrOJbHOMH
aHarpamMme BJOJL JHHWH 06JOMKH nopox — kBapu. Odweft TeH-
JleHuyeil pPasBHTHS MHHepPaJOB TVIMHHCTOTO BellleCTBa LeMeHTa
B IYMHIHLIX 30HaX fBJSETCH YBeJHYEHHEe [0JM KAaoJWHUTA H CO-
BEPHIEHCTBOBAHHE €ro CTPYKTYPBI, paspylleHHe TPHOKTasJpHye-
CKOH CJI0Jibl, XJOPHTa W HEKOTOPOH vacTH JHOKTa3ApHUecKOH
caoas ¢ obpa3oBalueM KpoMe KAaOoJHHHTA [IPOCTHIX OKHCJI0B
aJIOMHHHS, KpeMHHsI H »Keje3a. KapOoHaTHHIH 1leMeHT, uacto (op-
MUDYIOIHICH B NecuaHHKaX TYMWAHBIX 30H, [NpejcTaBjeH Tpe-
HMYIeCTBeHHO KaabluToM HAH npH obunun OB anxkepuramu.

B necuanukax apuaHOTO THNA, C OAHOH CTOPOHHI, He JOCTHTa-
ercsl GbLICTPOro co3peBaHHs OOJOMOYHON YacTH, ¢ Apyroii — Bo3-
MOXKHO ce oforallleliHe MaTepHa/aoM, [MOoCTYNaloUWHM H3 COCeLHHX
ryMHAHBLIX 30H. Pesaviapratom spJsiercss ¢GopMHpOBaHHE TeCTPOro
06JOMOYHOTrO CHeKTpa, BKAIOYAIOUIEro HeyCcTOHYHBLIE H YCTOHUHBLIE
NPOTHB BhiBeTpuBaHus (parMeHThl. I[los cocTaBoB TakHX Iecua-
HHKOB JIHOO H30METPHUHBI, JHOO BHITAHYTH MO BEePTHKAaJH H TATO-
TEIOT, N0 Mepe COo3peBaHHs, K LEHTPaJbHOH wacTH KjaaccHpuxalm-
OHHOTO TpeyroJbHHKa. B lLieMeHTe mecyaHHKOB nyrteM Tpatcdop-
MaiH{ MNeJHTOBOrQ BEILIeCTBAa, B TOM HHcJe 0O0JOMOUHOH CIIOMb,
H 3a CHeT MNOIJIOIIeHHS MarHHsi H JKeJe3a U3 HHTePCTHUHOHHBIX
pacTBOPOB NPOUCXOAHT (GOPMHPOBAHHE MATHE3HAJbHBIX XJOPHTOB
KOPPEHCHTOBOH TPyNIibl, cMellaHoea0iiHbiX ofpasosanuil ¢ pasby-
XaIOUHMHI XJOPHTOBLIMH H MOHTMOPH/JIOHHTOBBIMH HJIH  TOJBKO
MOHTMOPH/IJIOHHTOBBIMH TaKeTaMH, a TaKiKe JKeJe3HcTOro HAJIHTA
morudukanun IM—IMd. 1o conpoBoaaercss HEKOTOPHIM BO3-
pactamieM oGLero cogep:aHns Mariis u ske/je3a B HecuanuKax
apuanbIX 30H. B nux Takke yBeanunsaercs (mpumepno B 1,5
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pasa 10 CpaBHEHHIO € TYMHIHBIMH MECYaHHKAMH) KOJHUYECTBO
HaTpHsi, MOCKOJbBKY B VYCJOBHAX KapOOHATHO-cy/b(daTHLHIX BOX
pasBuBaeTcsl aHaJblHUM, HAYUIHI 3aTeM npu snureHese Ha oGpaso-
BaHue annbuta. B necuaHnmkax apMAHLIX 30H, B TOM YHCJe KOHTH-
HEHTAJbHOTO reHe3Hca, UIHPOKO Pa3BHT KapOOHATHHIH IE€MEeHT,
caaramolluicsd KaJbLUHMTOM, MarHe3HaJbHBIM KaJblLHTOM, 10JIOMH-
TOM, MarHe3WTOM, JKeJe3HCTHIM KaJbIHTOM H CHIEPHTOM.

'payBakkoBble TNeCcYaHHKH HHBAJbHBIX 30H OGBIYHO 0GeqHEeHB
00JOMKAMH KapOOHATHBIX NOPOA HJIH JHIUEHbl HX, PEAKO cojaep-
KaT KapGOHATHBIH IEMEHT M TNpeJCTaBJeHEl IeCTPHIM CIEKTPOM
06GJIOMOUHBIX 3€epPeH H TOHKOAMCHEePCHBIX MHHepaJoB, 06pa3yiollux
OYeHb XapaKTepHblii AJdsi HHX 00JOMOYHO-TJIHHHCTBIH LEMEHT.

AHa/H3 TeoJIOrHYecKoro pacnpocTpaHeHHus rpayBakk obHapy-
XKHBaeT OTYETJHBYIO CBfiI3b He TOJIbKO BCero ceMeicTBa, HO H OT-
JIeJbHEIX ~ MHHEpPAaJbHBIX  PasHOBHAHOCTEH ¢ TeoJOrHYecKHMH
cTpyktypamu. ITockosbKy mocjie/lHHe OTpPaxamT TeKTOHHYeCKHe
JIBHXKEHHSl, TeKTOHH4YecKHMH (DaKTOp TpH3HAeTCH pellalolIHM B
KOHTpOJIe 33 HAKOMJIeHHEM OCaJKOB IpayBakKoOBOH rpynnsl. 3Haye-
HHe TEeKTOHHYeCKHX CTPYKTYyp COCTOMT B TOM, 4TO B Ipolecce HX
pa3BUTHA MOxKeT obecrneyHBaTbCf, C OJAHOH CTOPOHBI, HEOOXOIH-
Mast Juis 00pasoBaHHsl IPayBakKK BBICOKAS CKOPOCTH 3aXOPOHEHHS
0CaJIKOB, C APYroil — HeoOX0UMBIH NeTpogoH/ BeJeACTBHE BHIBOJA
B obsacTh JeHYJalHH NOPOL Pas/IHYHOro cocTaBa. TeKTOHHUecKHH
KOHTPOJib B 00pa3oBaHHM H HAKOIJIEHHH [1eCUaHHKOB ceMeilcTBa
rpayBakK JerkO ycTaHaBJHBaeTC AJS COBpPeMeHHBIX IecKOoB, OH
MoxeT OBITh BbifiBJeH [/ OOJbIIHHCTBA OTJIOXKEHHI NPOILIBIX
reoJloruyecknx smox. Kax cueactBue 3Toro, B 06JacTiX CO CJIOK-
HBIM Te0JIOFHYeCKHM CTPOEHHEM Ha OCHOBe H3yuYeHHs COCTaBa Iec-
YaHHKOB MOKHO peliath obfpaTHble 3aJayd 1o PEKOHCTPYKIHH
ApeBHHX TEKTOHHYECKHX CTPYKTYp M IO NepBHYHOMY IPOCTPAHCT-
BEHHOMY pPacnoJoXKeHHK BYJKAHOTeHHO-OCAaNO0UHBIX M 0Ca/IOYHBIX
kommiiekcos [52; lsanos B. H., 1981 r., 1985 r.].

[Tocne paGor A. I'. Koccosckoit [12; 1955 r.] crano oueBua-
HBIM, YTO OrpoOMHAs POJib B (JOPMHPOBAHHH MHHEPAJbHOTO COCTaBa
MecCYaHHKOB NPHHAJJIEKHT 3MHreHedy. MuHepaabHble npeoGpaso-
BAHHA IMecuYaHbBIX MOPOJ, OCYILECTBJSIOTCA Ha BCeX YPOBHAX; OHH
pe3ko YCHIHBAIOTCA B 30He MeTareHesa, oGe/lHsisi COCTaB rpayBaKkK
H JI0BOJAA €ro /0 upe3BblyaiiHo mpocToil KBapl-aJlbOHTOBOH acco-
uuanuu oBJOMOYHBIX KOMMOHeHTOB. B GOJBIIMHCTBE C/yyaeB IpH
nepexojie B 3eJIeHOCJAHIEBYI0 30HY MeTaMopdu3Ma HcuezaeT H 3Ta
accolHalisl, CMEHsAACh NapareHe3oM BTOPHUHLIX MHHEpaJOB H3
KBapiia — anb0HTa — CJI0JB B 1OpPOAAaX KHCJIOro H KBapla — ajb-
GuTa — XJIOpHTA — 3MULOTA — AKTHHONHUTA — KapGoHAaTOB B  mec-
YaHHKaX OCHOBHOIO COCTARA.



X

['JIABA

KJIACCbl AA'BIOHKTUBHO-MUHEPAJIbHbIX
MECYAHBIX U MNEPEXOJAHbLIX MOPOJ

B sroii raase paccMaTpHBAIOTCH 3aHHMalolHe ocobfoe MecTo
B CHCTeMaTHKe NecyaHulXx mopoj (ru. V): 1) kinacc alblOHKTHBHO-
MHHEPAJbHLIX TMEeCKOB H NEeCYaHHKOB (MOHO-, GH-, MOJHMHHEpaJb-
HBIX), 2) KJaacc mNepexofHBIX CeIMMEHTOreHHBIX ayTHreHHO-06J0-
MOYHBIX MOPOJA NecyaHnoil pasMepHocTH, 3) KJacc NepexoiHbIX BYJ-
KaHoreHHo-00JIOMOUHBIX TeCYaHHKOB H IeckoB. OTJI0XKeHHS 3TH
pasnnualoTes MexkAy cofoil mo coctaBy H crmocobam o0paszoBaHus,
00beIMHAET HX TOJLKO TO, UTO OHH He SBJAIOTCA 06JOMOU-
HBIMH  TPEXKOMIOHEHTHBIMH  KBapIl-TIOJEBOIINAT-NEeTPOKJIaCTHYE-
CKHMH OCaJKaMH, a CO/Jep:kaT KOMIOHEHTbI, JOMOJHSIOLIHE HJIH
3aMenaiouiie coboi KOMIOHEHTHl OOLIYHBIX MNEeCYaHbIX MOPOJA, H
HMEIOT IICAMMHTOBBIE CTPYKTYPbl HJAH BHAOH3MEHEHH:A NCaMMHTO-
BLIX CTPYKTYP NPH IPEeHMYLIECTBEHHOH BeJHYHHE 3epeH, OTBedYaio-
el mecyaHoi pasMepHOCTH.

§ 1. KIACC A0IbHOHKTHUBHO-MHHEPAJIbHbBIX NMECKOB
H NECYAHHKOB

O06beannsier NOPOAb, cojepxkaliye 006JOMKH OJHOTO HJH He-
CKOJIbKHX MHHEPAaJOB, HCKJI0Yasi KBapll M MoJieBble INaThl, B KO-
Jguuectse Gosee 2 %. Ilpu 3TOM BBAENSIOTCS NPOMEMKYTOUHLIE OT
aKIecCOPHO-MHHEpaNbHBIX, CJOMXKEHHble MHHepanamu Ha 2—10 %,
H cOOCTBEHHO a'bIOHKTHBIO-MHHEpAJblble, cojeprkallie MHHepa-
qaos Gogee 10 %. Haspanne mopoanl naercs 110 COOTBETCTBYOLIEMY
MHHepany HIH MuHepanaM. IIpu KouuenTpaluuH MHHepaJoB B 2—
10 9% wux pexomeHJyeTcsl YNOMHHAThb CO CJIOBOM «CO/eprKalluii»,
npH KoHueHtpauun a0 2 Y% —c mpeagorom «c». Hanpumep: mup-
KOH-TYPMAaJIHHOBBII TNECOK — IHPKOHa u TypMaauHa Gosee 10 %;
KBapUCBBIH  LHPKOH-TYpPMaJHHCOAEPKAIIHII  TIECOK — LHpKoHa o
rypmasuna 2—10 %; KBapueBLlii mecok ¢ LHPKOHOM H TypMalH-
HOM — IIHPKOHA ¥ Typmaauua Menee 2 %. Otkionenuss or obute-
MPHHSTON HOMEHK/JIATyphl MecyaHbX NOPOA 3/ech OUYEeBHAHLI H
BHOJIHEe MOHATHLI, TaK KaK MecyaHsle OTIOXKEHHS, HMeIollHe MNo-
BLILICHHbBIE, jAake HeOOJblIHe, KOHIEHTPAallHH, NpeACTaBJfloT reo-
JOTHUeCKHIl, ocoOeHHO TPaKTHUECKHI HHTepec, a OTpaxeHHe HX
B HasBaHMH (HKCHPYeT BHHMaHHe Ha 06pa3oBaHHAX 3TOrO POAA.
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B Kjacce aibIOHKTHBHO-MHHEPaJbHBIX NECYAHHKOB BhIJEJSETCS
ABe Tpynnsl (ceMelcTBa), oTHYAOLLHeCs APYT OT APYra no HeTou-
HHKaM MHTAHHS H MeXxaHusMmMy oOpasoBaHHsi MHHEPaJbHLIX KOHLEL-
tpauuii. [leppas rpynna sBasiercss NPOAYKTOM HayaJbHONl Andde-
peHuMalHH BellecTBa K obpasyeTcs B pesyJbTaTe HaKomJaeHHs
MHHEPAJIOB, BLICTYNAIOUIHX MOPOA00OpPA30BATENAMH B HCXO/LHBIX
MarMaTHYeCKHX HJH THAPOTEPMaJbHO-METACOMATHYECKHX TMOPOJax.
[IpoAyKTH pa3mbiBa HCXOAHBIX MOPOA, He MPETEpNeB CYUIECTBEH-
HOIi (PU3HKO-XHMHYeCKOiT nepepaboTKu npH 00pa3oBaHHH MECKOR
3TOTO THMa, HAKAIJIHBAOTCA BOJHM3H KOPEHHBIX HMCTOUHHKOB. BTo-
pas rpynna oXBaTbiBaeT OTJ/IOKEHHs!, I/le [MOBLIIIEHHbIE KOHUEHTpA-
IIHH MHHEPAJIOB, NMPOHCXOAALIHE H3 OJAHOrO HJW Pa3JIMUHBIX HCTOY-
HHKOB, €BJAIOTCSA pPe3y/JbTaToM 3HauyHTe abHON anddepennnannu
BelllecTBa, valle BCero — NPOAYKTOM €eCTeCTBEHHOro MIIHXOBAHMS.
Munepaabl, o6pasyiouiie KOHUEHTPAUWH B TecKax 3TOH Tpymnibl,
HMEIOT TNMOBBIIIEHHYIO MJOTHOCTh H OObIYHO 00/1aAa10T NMOBBLIIIEHHOH
XHMHUYECKOH YCTOHYHBOCTBIO H abpasueHoil npounocTslo. Ocoboe
MecTo B CHCTeMaTHKe MHHepaJbHbIX [eCKOB 3aHHMAaloT MHKa-
JIATHl — CJIIO/IHCTHIE MEeCKH W MecYaHHKH — NPOJIYKThl eCTecTBeHHOI
cenapanud MHHePaJoB, 00/alalolliX MOBBIUIEHHBIMI dJaoTanHoH-
HBIMH CBOJCTBAMH.

AN BIOHKTHBHO-MHHEPAJIbHbIE MECKH M MeCYAHHKH — NPOLAYKTDI
HayaabHOi auddepenunanun. D10 — ceMefCTBO CPaBHATEIbLHO
pPeIKHX BHIOB CEePNEeHTHHOBLIX, OJIMBHHOBBLIX, NHPOKCEHOBLIX, aMm-
$u00JI0BBIX, HedeJHHOBBIX, aMaTHTOBLIX, raJeHHTOBLIX, chanepu-
TOBBIX H LLEPYCCHTOBbIX MecHaHbIX OTJOKEHHI.

CepneHTHHOBB e MeCKH M mecyaHHKH Onucansl BO
mHorux pafionax. [1. ®okcom, b. Xuzenom, M. O. Mypamaa, E. Bo-
HATTH H JAPYTHMH YYeHBIMH HCCJEI0BAJHChL B CPeJHHHO-OKeaHHue-
ckux xpebrax, H. Okaga u T. Mauymoro — B MHOLEHOBLIX OTJIO-
weuuax o. Xokkaitngo, A. JI. Kuunnepom, O. M. Poasenom u apy-
'HMH —B  BepXHeMeJoBHIX  oTjo:eHusix  Masoro Kaskasa,
M. B. Xsoposoii u I'. A, Muzencom — B naseosoe Ypana. boakuioe
YHCJI0 MyOJMUKalUHui Mo cepneHTHHOBHIM TeCYaHHKAM CpPaBHHTEIbHO
C JPYTHMH MHHepaJbHBIMH BHJAMHU IecuaHblX MOpPoj obbAcHAeTcA
He C¢TOJAbKO HX OoJblueil pacnpocTpaHeHHOCTbIO, CKOJbLKO IMOBLI-
HIeHHBIM HHTepecoM K mnpobJeme yabTpaMadHTOB B OKeaHax H
OKeaHHYecKol KOpbH B CKJaJ4YaThHIX 00JacTfAX, ¢ KOTOPEIMH cep-
NeHTHHOBBIE MEeCUYaHHKH 0GBIYHO ACCOLHHPYIOT.

ITnacTel ceprneHTHHOBHIX MNMeCYaHHKOB MOTYT HMeTh MOUIHOCTh
1o 1—2 M M nepeciaHBaloTCs € TJHHHCTBIMH CJaHILAMH, aJeBpo-
JUTAMH, OCHOBHBIMH TPAayBaKKaMHM MJH TIJayKOHHTOBBLIMH Iecda-
HukaMu, Ha Manom KaBkase siIBASIIOTCS COCTABHOH uacTbio BepXHe-
MeJOBOr0 OJIHCTOCTPOMOBOTO KOMIJIEKCA BMecTe ¢ CepreHTHHH-
Tamu, rab0poujamu, OasajabTaMu H pajHonspuTamu. OGJOMKH
CeprneHTHHHTA, dYalle BCero JHM3apauTa, Moryt pocturath 85 %.
[TpucyreTByloT Takke OOJOMKH OCHOBHBIX 3((y3HBOB, OCHOBHBIX
NJaruoKJaa3oB, aab0HTa, KPeMHHCTbIX mopojd H KBapua. M3 ak-
HeccopneB npeo6JafalOT MarHeTHT H XpoMHT. lleMeHT neauTOBHII,
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TABGJIHIIA 28

Xumuueckuit cocrap (ec. %) HEKOTOPBIX MHHEPAIbHBIX
H MEPeXoiHbIX NECHAHBIX MOPOJ

KomMnonenTh 1 2 3 4 5 6 T
Si0, 37,65 71,80 57,40 | 75,95 | 43,20—49,50 45,43 51,32
TiO, 0,13 0,97 0,29 | 0,20 — 0,11 0,30
Al,O4 2,28 10,83 6,89 | 2,91 8,03—9,30 0,03 2,92
Fey,Oq 4,86 6,24 11,98 | 10,29 9,10—13,4 2,92 0,72
FeO 3,32 76| 3,04 | — - = pe:
MnO 0,11 0,04 0,03 — — 0,02 —
MgO - 31,58 0,83 241 1,37 1,57 0,61 0,58
Ca0 4,13 0,57 1,78 | 0,10 6,50—10,90 26,21 24,70
Na,O 0,20 3,15 1,11 | 0,35 0,20 0,34 —
K,0 0,06 3.12 485 | 2,99 3,00—5,15 0,16 —
SO, iy 003| 045| — 0,61—0,96 086 | —
POy 0,02 — 0,22 | — 3,60—5,00 16,05 —
CO, 2,97 - - — — 1,60—2,30 3.12 20,00

H,O+ 11,50 — 5,36 | 5,40 4,70—5,35 2,78 —
H,O— 1,12 - 46 — 2,94—3,28 — —
G - — - - 0,58—0,90 0,45 —
. m. n. -- 0,84 - — — 1,87 —
Cymma |99,93( 100,18 [ 100,27 | 99,56 - 100,96 | 100,54
Mpumevanus. 1. CepnenTHHOBLII NCCYAHHK BePXHEMENOBOTO  OJHCTOCTPOMOBOrO

KoMmiekca Masgoro Kaskasa [Posen M. M. r ap., 1981 r.]. 2. TMecuanuxk c¢ npocaofikamu
TAKEJO0ro WJAHXa M3 TeMAaTHTa, MAarHeTHTa, IHPKOHA, TYPMaJHHAa, anatura. BepXHecaky-
KaHCKafd NojJcBHTa YaokaHa [Kpenmenes ®. I1. w ap., 1983 r.]. 3. InaykouuToBbIfi Mecok.
Cpeannit sonen, Hopas 3enanana [24]. 4. 'NayKOHHTOBHIH MeCOK ¢ ONAaJOBBIM LEMEHTOM.
Tanercknft spyc, Geavrns [24]. 5. PochopHT-raayKOHHT-KBaplueBble Necku. BomxcKuil spyc,
Bepxuee [MoBoaxbe [JIHTOAOrHs W redesuc..., 1980 r.]. 6. ®ochopHTOBLII necuaHHK. (ge-
woman, Kypck, Ilurper [24]. 7. H3BecTKoBHCTHI NMecuaHHK MHCCHCHNCKOR dopmauun. Ien-
cuasBanus, CIIA [24].

COCTOALIMI H3 c1abOH3MEHCHHOTO CepleHTHHA, BePMUKYJIHTA, Mar-
HEe3HaJLHOrO H  JKE/Ie3HCTO-MArHe3najbHOro XJIOpHTa, a TaKxkKe
KaJbIHTOBBI, YaCTO COJep:KalllHi NpHMech JKeJNe3HCTHIX MHHepa-
J0B H rjaykouura. O XHMHYeCKOM cocTaBe [1alOT NpelcTaBJeHHe
peavJbTaThl aHajnsa, npejcrasjennsie B Taba. 28. Gopmuposanue
CepNeHTHHOBLIX MEeCKOB B CPeJHHHO-OKeaHH4YecKHX xpeOTax cBs-
3d4HO C 3pO3Hell CepNeHTHHHTOB, PAAOM C BBIXOAdMH KOTOPHIX cep-
MEHTHHOBLIE IecKH M o0pasyloTes, a B CKJAaA4aThiX 06JacTsiX HX
MOsIBJIGHHE NPHYpOYEHO K MOMeHTaM BBbIBOJA Ha MNOBEPXHOCTD
B 30HY JeHy/JallHH CeplHeHTHHOBBIX NPOTPY3HH, 4acTo B CBA3H
C mapbHpPOBaHHEM.

ONHMBHHOBBE TNecKH H necuaHHKH Onucusaorcs
3HAYHTEJBHO pexe CEepPNeHTHHOBBIX, HO, TO-BHIAHMOMY, SIBJISIOTCSA
WX cnyTHukamMu. B ATaaHTHYeCKOM  CpPeAHHHO-OKeaHHYECKOM
xpebte, nanpumep, [Fox P., Heezen B., 1965 r] KosinuecTBo 0JIH-
BHIA B MecKaxX MOKeT OBITb COH3MEPHMO C COJeprKaHueM BYJKaHH-
YECKOro CTekJa, 06JIOMOYHOrO CepleHTHHAa, a B HEKOTOPBIX CJly-
yasix HaMHOTO BBIIIE BCeX OCTAJbHLIX KOMNOHeHTOB. CnyTHHKaMH
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06JI0MOYHOTO OJIHBHHA SBJAIOTCA TakxKe 00JOMKH OCHOBHBIX TJa-
I'HOKJa30B, MOHOK/JHHHBIX TNHPOKCEHOB, KBapila, amaTHTa, Marie-
THTa, Xpomuta. OJIHBHHOBEIC W OJHBHHCOJEpKAlIHE NMecyaHble OT-
JOKeHHs (DOPMUPYIOTCS, TAK e Kak I CepleHTHHOBLIE, B HENo-
cpeiACTBeHHOI OJH30CTH OT pasMblBaeMbIX YJAbTpaMaHuuecKux Ted.

[TupokcenoBue H aMPpHOONOBEE MECKH H Necya-
HHKH. F3BecTHLl HA COBpPEMEHHHIX NJsixKaX, 06pasoBaHEBIX BOIN3H
BLIXOJOB MArMaTHYECKHX [OPOJ OCHOBHOrO cocTasa. Onucaibl
MaJio, XOTHl CJIeAYeT 0XHJIaTh HX 3HAYHTEILHOTO PacnpocTpaHeHHsd
B BYJKAQHOTEHHBIX TOJIAX H 0COGEHHO B TPaHCTPECCHBHO 3aJeraio-
IIHX Ha HHX OTJOXeHusX. AM¢uGoI0BLIe NecKH, HampHMep, pac-
npocTpanedsl B 6a3ajbHbBIX TOPH3OHTAX BEPXHEMEJOBLIX OTJIOMe-
Huit Kaunnckoro antukauHopusi Kpoima, zanerawomux na nuaba-
30-TyoBoil ToMLe cpeaHeit oph. CJ0MKeHB OHH OOLIKHOBEHHO
poroBoii o6maukoii (xo 30 %), angesunoM, aabOHTOM, OGJOMKaMH
nop(GUPHTOB H BYJKAaHOTEHHOrO CTeKJa, OGJOMOYHBIM XJOPHTOM,
XJIOPHTH3HPOBANHBIMH 3epHAMH, KBapiieM H raaykouutoM. Ilemen-
THPOBAHBl KAaJbIHTOM € TJIHHHCTEIM BEIeCTBOM H TJayKOHHTOM.
SBasiotest ykasatesaem Ha GBICTPHIe TeMNBl JAeHYVIalnu u Gau3KHe
HCTOYHHKH CHOCa.

Hedenunosoe mnecxku Kaxk Obi0 oTMeueHo ellle
JI. B. IlycroranoBniM [1940 r.], cocToaT npeuMyllecTBEHHO H3 3e-
peH Hete/MMHA B CMECH ¢ KaJHeBHIMH MOJIEBBIMH I[IMaTaMH H Jpy-
ruMH MHHepaJamu. OHH mpeiacTaBasiorT coboil MecTHbie TPOAYKTHI
paspyuienusi HedeJHHOBHIX CHEHHTOB (HampuMep, HEKOTOpLIE YeT-
BepTHyHble neckH Kosabckoro mosyoctpoBa).

AnatuTtosbe mecuanuku. IlpeacraBasior coGoit pearnii
BHJL OCAJIOYHLIX TOpoji. B KoajekuuH, onucaiHoil apropoM no cbo-
pam A. I'. Bynaxa us paiiona CesHrfapckoro amnaTHTOBOTO Me-
CTOPOXKIEHHUS] B IOXKHOH $KyTHH, TecuaHHKH, HanGosee Ooratile
06GJIOMOUHBIM aMaTHTOM, CJIOXKEHH O06JOMKaMH KPHCTAJJOB amna-
tata (10 50—60 %), xeapua (30—40 %), KBapuUHTOB, MarHeTHTa,
a TakkKe JHMOHHTOM, PAacKpPHCTaJJIH30BAHHBIM KapOOHATHHIM H
GecCTPYKTYPHBIM BelllecTBOM leMenTa. [IpHCYTCTBYIOT TakiKe sepHa
TypMaJuHa, UHPKoHa, OnotHTa. OGJOMKH amaTHTa MOTYT OLITh
GoJibllle CaMbIX KPYMHBIX KPHCTAJJIOB KBaplla, CBHAETEILCTBYI
0 MEeCTHOM pa3MblBé HCXOAHBIX amaTHTOBLIX mopoja. C yMenblie-
HHEM pa3Mepa allaTHTOBLIX 3epeH NMPOHCXOMHT COKpallleHHe ero co-
JAepiaHHs 10 HecKOJbKHX NPOLEHTOB, YBeJH4YeHHe J0JH KBaplua H
nosiBJeHHe KaJHeBhIX moJjeswlX natos. Haubosee GoraTwle amatn-
TOM pAa3HOCTH MECYaHHKOB, 4 TAKMKe TPABEJHTOB, MEJKOraJeuHbIX
KOHrJIoMepaToB H Opekunit B pafione Ceanrgapa nprypodensl
K 06a3aJbHBIM TOPH30HTAM [OJOMCKON CBHTH HHIMKHEro kKeMmOpHs,
HEMoCPeICTREHHO 3ajieraiolinx Ha morpebGeHHoM pesbede H3 J0-
keMGpuiickux nopoji Ceaurjapckoro anaTHTOBOTO MeCTOPOXKIEHHH,
3a CYeT Pa3MbLIBa KOTOPBIX OHH GBLIH 06pa30BaHbL.

FanenutroBue necku. Cojepikar 3HaunTeJbHBlE (/0 He-
CKOJIBKHX JIeCSTKOB MPOIEHTOB) KOHLEHTpauuun o6JOMOYHOTO Ta-
JIeHHTa, OKpYMKeHiloro py6Gamkamu KapboHATOB CBHHIIA, MOTYT
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ObiTh  BCTpeueHbl BOJH3H CBHHIOBO-UHHKOBBIX MECTOPOMKACHHI,
Onucanbl B coCTaBe COBPEMEHHOTO a/lioBHA BepxueMuccHCHNCKOI
Aoantbl [Pyansie mecropoxaenns CIIA, 1972 r.), rae oun obpa-
30BaHbLl B pe3yJbTaTe€ 3PO3HH 30H OKHCJEHHS CYJAbGHAHBIX MECTO-
POXKAeHHI.

ChanepuroBnie nmecku. Onucanol Ha MeCTOPOKIACHHH
Hxeddpepcon-Cutn [Pynuvie mecropoxpenus CIIA, 1972 r). Co-
Aepart pasJHuHYlo, HHOrja OoJbllylo npuMmech cdanepura. Cy-
LeCcTBEHHO c@ajiepuTOBble NECKH — JKeJITOro ILBETa, C XOpOouleH
C/JIOHCTOCTBIO H COPTHPOBKOH Nmo KpynHocTH. OOpasoBainl BCJeLCT-
BHe MePeoTJIOKEHH:A PyJ BOAHBIMH NOTOKaMH, BO3MOMKHO, HE B II0-
BEDXHOCTHBIX YCJOBHAX, a B NMOJA3EMHBIX KapCTOBHIX IIOJIOCTAX.

IlepyccuTOoBb e mecKH. M3BecTHB Ha CBHHLOBO-LHHKO-
pom AuucaiickoM Mectopoxjenun Kasaxcraea, rje npeicTasisior
co6oit pLIXJible PY/ABI, COCTOSIIHE H3 MEJKHX KPHCTaJJOB llepyc-
CHTa ¢ He0OJbIIOH TNPHMechbl0 THAPOOKHCJOB Keae3a. Craraior
JIMH3Bl M THe3/la CPeJH TJIHHHCTO-OXPHCTLIX IePYCCHTOBHIX PYA H,
HO-BH/HMOMY, TMpPeACTaBAAIT c000H HPOALYKTH TIepPeoTJIOKEeHH:
THAPOTEPMAaJbHOTO LEPYycCHTa NMOA3EMHO-KAPCTOBEIMH BOJAMH.

ALBIOHKTHBHO-MHHEPAJIbHBIE TECKH M MeCYaAHMKH — NMPOAYKTHI
€CTECTBEHHOH cenapaumu. Bxrmaoualor B ceGi MHHEpAaJbHbIE BHIbL:
HIbMEHHT-IIHPKOH-PYTHII-MOHALLHTOBblE NECKH, KOTOpble HAa3blBaloT
elle THTaH-IHPKOHOBLIMH, IIHPKOH-TYpMaJIHH-anaTHTOBLIe, rpaHar-
LHDPKOHOBLIE, TpaHaTOBble, TIeMaTHT-MAarHeTHTOBHIE, XPOMHTOBLIE,
KaccurepuroBbie. O6pasyioTcss B pesyJbTaTe CeNapHpPYOILEro BO3-
JeficTBHS BOJAHOH HJH BO3AYUIHON cpeibl, YTO NPHBOAHT K KOHLEH-
Tpauun abpasHBHO MPOYHBIX H TAKEJBIX (C NJIOTHOCTBIO GoJee
2,75—2,85) MuHepaJioB, MepBOHAYAJbHO, B MATEPHHCKHX 1OPOJAX,
Kak TpaBuJio, cojeprkauiuxcs B KauyecTse axieccopues. Ha npo-
THBOIOJIOXHOM MOJIIOCe cenapalud pacnosaralores ocaiku, obora-
IeHHble HanOoJee MHIPALHOHHOCMOCOOHBIMH O0O0JOMKaMH,— MH-
KaJHTHI, COCTOSIIIHE H3 00JOMOYHOTO MYCKOBHTA HJIHM GHOTHTA.

UaAbMEHHT-UHDPKOH-DYTHJI-MOHAUHTOBH € (Tm-
TAaH-ULHPKOHOBHE) mecKH MOryT coepxarb g0 60 % Tsxe-
JAeix  MuHepanon. CyllecTBYIOT Gau3KHE K MOHOMHHEPAJbHBIM —
HILMEHHTOBLIE, LHPKOHOBLIE, PYTH/OBble, MOHAIMTOBLIE NECKH H
necYaHHKH, HO ualle 00pa3yloTcsi KOMIIEKCHEIe COBPEMeHHBIE |
HcKomaemble pocchinH. B KauecTBe mpuMepa MOXKHO NMPHBECTH CO-
CTaBbl HEKOTOPLIX COBPEMEHHBIX THTAH-IHPKOHOBLIX pocchinei
[Enucees B. HU., 1980 r.], %.

Crpaun HnbmeHHT LUupkon Pytun Monaunt
Bocrounasn Ascrpanmns 1191 9—65 2—44 0,1—2
Bpasuausa 35—75 5—35 0,5—5 1—20

CoBpeMeHHbe THTaH-IHPKOHOBbIE POCCHIH HMEIOT MNPOTAMEH-
HOCTb OT COTEH MeTPOB J0 NepBbiX AeCATKOB KHJIOMETDPOB NpPH LIH-
pune 200—300 M H MOIHOCTH OT HEeCKOJLKHX AeuuMeTpoB a0 1,5—
3,0 M. Mckonaemble poccwinu — MeHee MOIIHBIE, 0OLIYHO OT MEPBBIX
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CAHTHMETPOB [0 MNepPBHIX meluMeTpoB. PopMa Tea JNHH3OBHAHAS
B paspe3e H JeHtooOpasuas B nJjabe. ACCOUHHPYIOT C YMepeHHO
3peJbIMH MeCKaMH H TNecYaHHKaMH — OJIHTOMHKTOBLIMH H KBaple-
BO-2PKO30BbLIMH.

[Teckn, nanGosee Goratepie HALMEHHTOM, WHPKOHOM, PYTHJOM HJH MOHALHTOM,
(GOPMHPYIOTCH B NPHYPE30BOM 30He IUIsKA, OJHAKO BCTPEMAIOTCH POCCHINH cy6-
JIHTOPANBLHBIC, JIHTOPAJbHO-30/10BbIE, 30JI0BHE, [AE/bTOBHE H A/K0BHAJbHBE. BoJb-
LWIHHCTBO COBPEMEHHBLIX H YETBEPTHUHLIX MECKOB PaccMarpHBAaeMOro BHAA TPHYPO-
yeHo K nobepexbsAM TeMJblX Mopedl; nauGosiee MHOrOUHC/IECHHbIe H nanGojee Go-
raThle TAME/ALIMH MHHEpPAJaMH NpPOSIBJEHHH WX H3BecTHH y OGeperoB ABcTpanu,
Hupun, Ilpu Jlanka, Bpasuaun u na iworo-socroke CILIA. Mckonaembie THTan-
UHPKOHOBLIE Necuadnku omucanst B. M. Yaiikoit na Pycckoit niatgopme u B Cn-
6upu, 0. P. Bekkepom na Vpane, C. Tuaepom wu apyrumu B cepun Oponro
Bepxuero ozepa u B APyrHX pafioHax.

[lnpKOH-TYypMaJAHH-aNaTHTOBL e NeCKH GJH3KH 10
coCTaBy H NPOHCXOKIEHHIO K HpPeAbIAYLIeMY BHAY, XOTH [OJb3Y-
I0TCSl MeHbIIMM pacnpocrpaHenueM. MssecTHnl cpein coBpeMeH-
HBIX OTJOXEeHHH IJIsixa, B HCKOMAeMOM COCTOSTHHH OMHCAHBI
®. II. KpeugeaeBeim u ap. [1983 r.] B BepxHecaKyKauckoil cBHTe
Yiokana.

panatoBble InecKH MOHOMHHEpAJbHLIE, CJIOMKEHHbIE Npe-
HMYLLECTBEHHO aJbMaHJHHOM, BCTPEYaloTCH PEILKO, HANMPHMEp OIH-
cannple M. I'. Bapkosckoii [1960 r.] cpean Geperonuix neckos Yep-
Horo Mops. Yalle rpaHaTt acCOLHHPYET C APYTHMH MHHepaslaMH,
ofpasysi IeCKH TIpaHaT-UHPKOH-TYPMaJHHOBBIE, HJIALMEHHT-rpaHar-
IHPKOH-PYTHJ/IOBEIE, TpanaT-aMpuOOJA-3NHAOTOBbIE HJH IpaHaT-AH-
CTEeH-CTaBpPOJIMT-CHIJIHMaHUTOBble, Accouuannus, B KOTOpOil IpH-
CYTCTBYeT rpaHaT, 3aBHCHT OT COCTaBa MAaTCPHHCKHX INOPOAL H
ocankoB. KOHIEHTpPAUHH THAMKEJEX MHHEPaJOB B TPaHATOBBIX U
rpaHnaTcoepiKalluX KOMIJIEKCHBIX NMecKax MoryT gocturate 10 u
aaxe 20 %. IMTo K. K. Opeuky [1960 r.], B uepnbx cyllecTBeHHO
rpanatoBulx npuOpexHeIx neckax o3. [lefincu B JcToHHH oTMeua-
eTesl  KOHLEHTpAlHsl TsxKeJblX MuHepaJsos, jocturaiouias 97 %
B NPOCJIOAX MOUIHOCTbIO 2—3 CM.

[eMaTHT-MAarHeTHTOBLH e NECKH H MecUaHHKH 006-
pasyiorcsi NpEeHMYUIeCTBeHHO B ByJKanudeckux obaactax. CrnyTHu-
KaMH MarHeTHTa fABJISIOTCS TaK)Ke THTAHOMATHETHT, XPOMHT,
uHoraa 30J0to H Mouauut. [Tocsaeanne B psige MecT (noGepexbs
Hogoit 3eaanauu u [lopryranuun) spasanck o6bekToM paspaboTKH
B MarteTHTOBLIX neckax. CoBpeMenible reMariT-MarieTHTOBBE H
MarHeTHTOBbLIE POCCHINIH pacnpocTpanednsl Ha mnodepexbax Hoboil
3enauanu, SInowun, Mugonesnn, Uranuu, Bpasuanu, CIIA u apy-
rux crpad. Ilpuypouennl K JuTOpaJbHOl H cyOauTOpasbHOR 30-
HaM, HHOTZA K JeabTaM. BLICOKHMH KOHILEHTPALHIMH MarHeTHTa
(THTaHOMAarHeTHTa) B MNPOAYKTHBHBIX MJACTaX CYHTAIOTCA Cojep-
xannsa 20—40 % ot macce mopoas. M3secTHbl KOHUEHTpaLHH, 10-
cruraioutne 80—90 %. Tak, B pocchnsx 3ana. Yrtuypa B Snonun
HekoTopble neckn cogepxkar 90 Y maruernra, B poccmmnax Cesep-
Horo ocrposa Hosoit 3enanaun — 87 Y.
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Hckonaemble MarieTHTOBHE Necuannku onucwiBaaucs JI. B. [Ty-
CTOBAJIOBLIM Y CKJOHOB ropul Buoaroaats na YpaJje, reMaTtHTo-
Bole — oTMevannch A. B. Couasoit B Tepckoit cBute Koabckoro
MOJYOCTPOBA, TreMaTHT-MArHETHTOBLIE M MAaTHeTHT-THTaHOMAarHe-
TutoBble onucaubl @, I1. KpengeneBoiM H APYrHMH B yAOKaHCKO#H
CepHH. .

XpPOMHTOBHE TNECKH ¢ MaKCHMAaJbHBIM COAEpKaAHHEM
xpomnuta (B cpexnem 55 %) ussectnl Ha Puaunnurax. OGHYHO
laxe B HaubGoJgee OOraTeiX neckaX COJICpMaHHe XPOMHTa COCTaB-
asier 3—5 %. BmecTe ¢ XPOMHTOM BCTpeyaiOTCs HJLMEHHT, LHP-
KOH, pPYTHJ, TpaHaT, MarHeTHT, a Takxe 3o040To u naatuua. [lo
NPOHCXOXKACHHIO GBLIBAIOT JHTOPaJdbHble M aJJIIOBHAJbHBE pOC-
colnn. Pacnpocerpanensl, kpome ®uannnun, rakxe B Hosoil ['Bunee
1 na nodepexne CLIA.

Kaccurepurcogepskauune NecKH ¢ KOHIeHTpauues
kaccurepura 2—10 %, K KoTopoMy MOryT JA00aBasiThesl MOHAIMT,
IMPKOH, HJbMEHHT, BOJAL(PaMHT — NOJA Ha3BaHHeM <«KaKca», pac-
npoctpavensl B HMijonesun, rae onn o6pa3oBaHbl OT MEPEOTIOKE-
HHSl KBaplUeBO-KACCHTEPHTOBLIX 3JIIOBHAJNLHBLIX 30H BLIBETPHBAHHSI.
B apyrux mneckax anioBHAJBLHOrO M NPHOPEHHO-MOPCKOro rele-
3uca cojlep:xaHHe KacCHTEePHTA, KaK [PaBHjo, HaMHOrO MeHblile.
Oxo1090 % Bcero kaccutepura ao6uisaercs B IOro-Boctounoii Asuu.

PaccmartpuBas ¢aktopbl, nMpHBOASIUIHE K (POPMHPOBAHHIO mec-
YaHLIX OCAJKOB albIOHKTHBHO-MHHEPAJbHOII TPYyNnbl, cJaelyeT Ha-
3BaTh B KauecTBe IJIaBHLIX chaedyioliue: 1) HajuuHe KOPEHHBIX MO-
poi, coldepxaulux TOT HJAH HHOIH MHHepaJ HJIH MHHepaJbHbIH
Komriieke. YeMm Bblllle cojlepxalne MHHepaJoB B HCXOJHBIX TMOPO-
Aax, Tem €oJblile NOTEHIHANbHBE BO3MOMKHOCTH sl BTOPHYHBIX
KOHIleHTpauui; 2) JpeHHPOBaHHE MCXOJHBIX NOPOJ MalLIMH pe-
KaMH, B pPYCJOBEIX H NPHYCTbEBHIX YacTAX KOTOPHIX CO3Aal0TCH
NPeANOCLIJIKH 51 KOHILEHTPAllHH MHHepaJioB ¢ MOBLIIIEHHOH MJOT-
HOCTBIO 3a CUeT rpaBHTalHOHHON Anddepennauny; 3) Bo3lelicTBHE
BOJIHOBOrO MOJIsl Ha KopeHHble nopoint OGepera. Ocobenio sddek-
THBHO 3TO BO3JeHCTBHE HAa MOPOJBI, yie oboralleHHble MHHepaJb-
HbIM KOMIIOHEHTOM, B YACTHOCTH Ha JeJbTOBHIE OCalKH MaJjbIX PeK,
BOJIN3H KOTOPHIX MNYyTeM TPaHCNOPTHPOBKH BOJHAMH 00pasyloTcs
Hanbosiee OGoratble OGeperopbie pOCCHLIMH. YuacTKaMmH, oGoratien-
HBEIMH TS:KeJbIMH H abpa3WBHO CTOHKHMH MHHepaJaMH, siBJISIIOTCS
30HBI 3amJecKa, LITOPMOBLE W MOABROAHBIE Bajbl. Ha nasixax nos-
HOro npoduas OCYLIECTBJAETCA TaKie 0J0Bas cenapanus MHHe-
paJjioB Nno KPyHmHOCTH H YleJbHOMY Becy, 0OBIYHO YCHJHBawOILad U
akpenasionias npejallecTsyiollee BozjelicTBHe BOJHOBOTO IIOJIS,
4) pnst GoJBIIMHCTBA MHHEPaJoB, 0COGEHHO AAA XHMHUECKH YCTOil-
UHBLIX, Ge3yCJOBHO OJaronpuATHBIM (HaKTOPOM CJAYMKHT Teribiid
TYMH/JIHBIT  KJHMAT, CJAeACTBHEM UEro SIBJSICTCS NPHYPOUEHHOCTh
GOJILIIHHCTBA COBPEMEHHLIX KOHIEHTPAlHii MHUHEPaJbHBIX BHIOB
MeCKOB K TPONMHYECKHM WM BJH3KHM K HHM 00JacTfAM.

B GoablinHeTBe MpHPOAHLIX oOpa3oBanuil Bce 00JOMOUHBIE MH-
HepaJssl, KpoMe KBaplla M TMOJEBLIX IINATOB, BCTPEUANOTCS B KOJH-
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YeCTBAX 3HAUMTEJbHO MEHBLIHX, YeM Te, KOTOpble J0CTATOUHBI s
BblJl€/IEHAST a/lbIOHKTHBHO-MUHepaabHoro Bujaa (menee 2 %), obpa-
3ysl aKIeCCOPHH B KAKHX-TO HHBIX IO HeTporpaduuecKoMy COCTaBY
nopoaax H ocajkax. B cocraBe akiieccopHeB KpoMe YIOMHHAaB-
IIHXCA BBILIe MHHEPaJoB MOTYT NPHCYTCTBOBATh JPYyrHe, MUOTHe
H3 KOTOPBIX MPeJCTaBJsA0T NpakTHUecKylo nenHocts. [To 10. A. Bu-
aubuny [1956 r.], st MuHepanwl, ABJAOLLHecA OOBEKTOM paspa-
60TKH, BK/IOYAT: l) caMOpOJHBIE MeTa/Jbl — 30J10TO, MJIATHHY
H MeTaJJIel NJATHHOBOH Tpynnel; 2) pyAHble MHHepaJbl, CJyKa-
ke CbhipbeM [JIf H3BJEYeHHs MeTaJlJIOB,— BOJb(PaMHT, ILIEEJIHT,
TaHTaJOHHOOATLI, GaffenedT U Ap.; 3) JAparoueHHble KaMilH — all-
Mas, cangup, pyoHH, H3yMpyA, akBaMapHH, XpH3006epHs, Tonas
H Ap.

K kJaaccy aabiOHKTHBHO-MHHEpAJbHBIX MeCHaHHKOB HpHHALle-
JKMT eLle OJHUH BHA— 3TO M HKaJ HTBhl — necyansle MOpPojibl, B KO-
TOpbIX 00JIOMOYHBIE CJI0Abl NpeobaafaiOT Haj KBapleM H MnoJe-
BbIMH 1unatamy. CyLIecTBYIOT MHKAJHTBL H3 OeJblX CJi0J H C¢Jo-
JKeHHble OHOTHTOM; Te H JpyrHe onucansl A. B. Komemnosnuem
[1965 r.] B pudee 1oro-zanaga Pycckoit niarpopmel Ilo mepe yse-
JIHUeHHA KoJinyecTBa 0OJOMOYHOrO OHOTHTA B MHKAJHTaX YBeJH-
YHBAETCA KOJHYECTBO AYTHreHHBIX TOHKOUEIIYHYaThIX THAPOCJIOL,
a Takme Bo3pacrtaer cojepxkaHue yraeduuuposanuoro OB, ckan-
auBaloulerocsi B Tonkux npocaosx. [To K. K. Opsuky [1960 r.], 06-
pasoBaHHe MHKAaJHTOB BO3MOXHO Ha IJsAXKe TNPH paspylleHHH
KOpeHHBIX Nopoj, GoraThix ciiojod. B GoJbIIHHCTBE c/aydYaeB MH-
KaJuUThl, MO-BUHAHMOMY, 00pasyloTcs B XaJHCTATHUYECKHX 30HAX BO-
JI0EMOB,

§ 2. KJIACC NEPEXOJHBIX AYTHIEHHO-OBJIOMOYHBIX
MECYAHBIX MOPON,

3epHHCTHIE MOPOJLI ¢ ayTHFeHHBIMH MHHepaJaMH B IleMeHTe He
OTHOCATCSl K NepexofHbIM, a MpHHAJJekKaT KjlaccaM MHHepaJbHO-
lieTPOKJIACTHYECKHX MJH aJbIOHKTHBHO-MHIEpPa/bHLIX COOCTBEHHO
neckoB M mnecyaHukoB. OJHako KpoMe HHX CYyLlecTByeT Trpyiina
0CaJKOB, B KOTOPLIX MHHepaJ/bl, OObBIUHO BBHICTYNAlOllHe KaK ayTH-
remuble, comepxarcad B BujAe (parMeHTOB aJleBPHTOBOIl, MecuaHoi
HaH GoJiee KPynuoil pasMepHOCTH, CTPYKTYPHO OTAEJAMILHXCS OT
BenlecTsa lieMenta. Takue ¢parMeHThl MOTYT OBITh OOJOMOYHLIMH,
T. e. 00JJOMKaMH Kakux-To OoJiee JIPeBHHX NCPOJ, AJJOTHICHHBIMH,
T. €. MPOJAYKTaMH Pa3MblBa MOJHOCTBIO HJH YACTHYHO KOHCOJIH/H-
POBaHHOr0 o0cajikd, OTJOMEHHOro B 3TOM Ke CeJHMeHTallHOHHOM
Oacceile, a Taxkke cOOCTBeHHO ayTHreHHBIMH KOMIOHEHTaMH, BO3-
HUKIIHMH OHO-XeMOTeHHBIM NyTeM OJHOBPeMEHHO C HaKOMJeHHeM
3epPHHCTHX KoMnoHeHToB. CTpPOro roBops, TOJLKO B MepPBOM CJY-
yae OCAa/lKH OTHOCSTCH K [ecyaHnbiM, BTOpPble MOTYT OBITb Ha3BaHbl
aJMJOTHTeHHO-00JJOMOYHBIMH, TPeTbH, MPH OTCYTCTBHH HJH HH3KOM
cofepaHHH cOOCTBEHHO OGJOMOUHLIX KOMMOHEHTOB, JOJIKHBI OBITh
NPHUYHCAEHBI K COOTBETCTBYIOLIHM THIAM OHOXEMOreHHBIX ocajl-
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KOB — KapOoHarHbiX, ¢ochatubix u T. n. OfHAKO NPHPOJA 3epH¥-
CTLIX KOMIIOHEHTOB, CIOCOOHBIX AaBaTh ayTHreHHble 00pasoBaHH,
BO MHOTHX CJyd4asiX OCTaeTcsi HeACHOH, 4TO 3acTaBjseT oObe/H-
HHTb BCE OTJIOXKeHHS, COJepiKallHe 3TH KOMMOHEHTH, B OAHY
rpynny ayTHreHHo-00JIOMOYHBIX TOpoA. Bomnpoc o mpHpone coaep-
HKalUlHXCSA B HHX KOMIIOHEHTOB 4acTo pelraeTcss C IPHBJIEUEHHEM
He TOJbKO MeTporpaHYecKHX, HO H JPYTHX METOMAOB, XOTs H
nocje 3TO0 MOTYT OCTABATLCHA HESACHOCTH, NPHMEPOM ueMy CJy-
HKHT CIOPHOCThL TIPOHCXOXK/EHHS TIJIaYKOHHTa BO MHOTHX COBpe-
MeHHBIX M HCKomaeMmblXx neckax. Hassauue KOMITOHEHTA, yuacTBylo-
liero B CJOXKEHHH OCajKa HJ/JIH NOpPOoJAbl, BBOAHTCA B Ha3BaHHE MO-
cJelHHX N0 Oo0LIHM NpaBHJaM, Kak 3TO OTMeuaJoch B . V.

F'naykoHurtosbe mecKH. ClomeHbl OKPYIVIBIMH 3epHAMH
MHKpPOarperaTHoro rIJIayKOHHTa, KOTOpbleé B JIOOBIX NPOMOPIHAX
MoryT ObITH CMellaHel, ¢ 0GJOMKaMH JPYTHX MHHEPaJoB H MOPOJ,
a Takxke ¢ 3epHaMi QocedarHoro BemlecTsa, 00JOMKaMH KaJjblH-
TOBBIX PA4KOBHH H HEKOTOPHIX JPYTHX KOMMOHeHTOB. HMwmeioTcs
necky, cocrosuue Ha 90—95 % wu3 3epeH ruaykonuta. Yacto BMe-
cTe ¢ 06JOMKaMH TJayKOHHT NMPHCYTCTBYET B lieMeHTe 6a3alibHOro,
IOPOBOro  HJH H.TIEHO‘-{HO-KIJYCTH(pHKaIlHOHHOl'O THIA, BbLINOJHAECT
nojoctn KapOOHATHRIX paKOBHH, WHOTJA YacTHYHO 3aMeuiaer o0-
JOMOYHBIE 3epHa HJAH ¢parMeHTh opraHuyeckux ocratkos. [lo-
pPOABI, cojleprkalllHe TJIAYKOHHT B lLeMeHTe H JIMLIeHHble 06J0MOY-
HBIX 3epeH, CTPOro rosopsl, He JOJKHBI NPHUHCIAATLCA K IV1ayKOHH-
TOBHIM TleCKaM,

FHHYKO}lbiTOBHe NeCKH H NEeCYAaHHKH JIerKOo y3HaKTCH B IOJe Mo
XapaKkTepHOMY 3eJIeHOMY LBETY pAa3JHYHbIX OTTEHKOB OT CBeTJIO-
10 TeMHo-3eJeHoro, Oypo-3ejieHoro, udacto nsitHHctoro. [ycrtorta
3e/JIeHOr0 1(BeTa, MOABJAIOLIErocst yie IPH COAEPKAHHH TJayKo-
nura 1—1,6 %, Tem GoJblue, ueM OGoJblle IVIAYKOHHTA B MOPOje
i YeM BHILIE €ro zKesesncTocTh. ['ycTora Oyporo 1Beta 3aBHCHT OT
CTeNEeHH BHIBETPEJIOCTH TJIAaYKOHHMTA. [ 1ayKOHHTOBLIE IECKH M Tec-
YaHHKH 00pa3yioT CJOH OT HECKOJbKHX CAHTHMETPOB N0 HeCKOJ/b-
KHX METPOB MOINHOCTH H Na4YKH A0 OeCATKOB METPOB. Onu MOCYT
BBIIOJIISITL 3PO3HOHHLIE KapMaHbl H KapcToBule nyctoTsl. C. B. 3y-
OapeBnIM B TIaHMiHaX BepxHeil opel [IpHTHMaHbsl OMHCAHBI XObI
HJI0€108B, BBIMOJHEHHbIE IJIAYKOHHTOBBIMH II€CKaMH. B FMTaYKOHH-
TOBBIX TecKax, uallle BCero B OCHOBAHHAX IMJacTOB, MOXKeT TpH-
CyTCTROBATH KBaplleBasi ragbkKa, yepHble KOHKpeuUuH ¢ochoputos
HJIH CKeJleTHble 0cTaTKH pa3HoobpasHoil ¢ayHbl.

I'naykoHuT Mo:KeT OBIThL BCTpeueH B pas3jHUHBIX MHHepPaJbHbiX
BHJAaX TeCKOB, OJHaKo, OeccnopHo, mpeo(/adalT IVIayKOHHTOBhIE
MECKH ¢ KBAapPIUEBOI, MOJEBOLINATO-KBapIeBOH H CJAOAHCTO-NOJEBO-
mnaToBoii 06/IOMOUHON cOCTaBAsONeli; YyacTo BCTpeuaercs acco-
LHaluus IMIayKoHHTa ¢ pakylweunsiM MatepuanoMm. OGorametine
MOpPOJl TAAYKOHUTOBBIMH 3epHaMu OOBIMHO CONMPOBOXKAAeTcs YJyu-
IIeHHEeM OKaTaHHOCTH H COPTHPOBKH OCTaNbHbBIX KOMIIOHEHTOB.
B raayKoHHTOBBIX MecYaHHKAaX oOvyeHb uvacThl 0asajbHble H MOPO-
Bhle LIEMEHTBHI, COCTOSIIHEe H3 KaJbLHTa, KeJe3HCTOro KaJblHTa,
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cijiepHTa, omaJa, XaJuenoHa, (ocdartHoro HaH docdarHo-yraepo-
aucToro BeuiectBa. MoryT GLIThb NJIEHOUHBIE TVIHHHCTBIC H ZKEJe3H-
CThle 1eMeHTH, MHKpoarperaTHblii TJIayKOHHT, OOBIYHO OTJIHUYHBIH
Mo cOCTaBy, ONTHYECKHM CBOICTBAM H LBETY OT OOJOMOYHBLIX 3e-
peil, criocoGeH AaBaTh MOYTH BCE H3BECTHLIE TEKCTYPHBIE pasHo-
BHIHOCTH LIEMEHTOB.

XHMHYECKHIl COCTAaB TAayKOHHTOBLIX MECKOB H MNeCUaHHKOB H3-
MeHsieTCsl B IIHPOKHX mnpefesnax (cM. Taba. 28) u3-3a BapHauuii
cocTaBa camoro rjaykoHuta [19] H B 3aBHCHMOCTH OT coJepiKaHHs
obgoMo4HOro martepuana M uementa, OGumiast TeHJEHIHs 3aKJIO-
yaercsd B 00OralleHHH TJayKOHHTOBHIX NMECKOB JKeJe30M, B OCHOB-
noMm FeyO; (10 15% wu Goxsee), B yBenmuenuu copepmanns KO
(10 6 % u GoJaee) H cBA3HON BOJAbLI; OOBIYHBLI TIOBHILICHHBIE COAEP-
»Kauus Qocgopa.

IIpu nporpeccHBHOM 3NHreHe3e BCJEACTBHE BXOMKICHHS B pe-
IEeTKY KaJIig NPOHCXOAHT THAPOCIOAH3aUHA [ayKOHHTa HPH [d-
panneJbHOM OCBOOOKIEHHH Keje3a, 06pa3yiollero ruipaTsl OKHC-
JIOB HJIH K@JIe3HCTble XJOPHTHl TPH OJHOBPeMEeHHOM pas3JaBJHBa-
HHH TJIaYKOHHTOBBHIX 3epeH 0oJee »KecTKHM 00JIOMOYHBIM KapKacoM.
Y HHXKHeH TrpaHHILI 30HH KaTareHe3a BCJeICTBHe pa3s/laBiH-
BaHHA TJAYKOHHT TepseT GopMmy OOJOMKOB H BBIIVIAAHT KaK Ie-
ment. [lpu Merarenese OGOJblIas vacThb IJIayKOHHTa TeEpPeXOAHT
B FHAPOCTIONY HJIH B cMellaHHYIo $asy ruapociola—XJI0pUT, NPH
MeTaMopdH3Me TIJayKOHHT MOJHOCTBIO paspylaercsi. Ha craauu
perpeccHBHOro 3IMHreHe3a BO3MOMKHO OlJIeeHHe TJIayKOHHTA, CBS-
3aHHoe ¢ BeHOcoM K, Mg, u 3aMemenne Fe Ha Al, compoBoxjaio-
leecst OCBETJIEHHEM T[OpPOJ H TNOfBJeHHEM MNATHHCTBIX OKPAacok.
B 30He okucaeins yacto HabJawonaeTcs APYrof mnpolecc — oxeJies-
HeHHe TJIayKOHHTa, CONMpoBOKalolleecs (OPMHpPOBAHHEM JIENTO-
XJIODHTOB, @ 3aTeM lceBAoMOpP(}O3 THAPOOKHCJIOB KeJje3a No raay-
KOHHTY; MpH 3TOM copepxkanne FepO3 B mopoje MoiKeT Bo3pacrarb
a0 50 % wu Gonee. [lyTem BTOpPHYHOrO OzKeJie3HeHHs IJIaYKOHHTA
Gbliv 0o0pa3oBaHbl MHOrHe THAPOTETHT-JAeNTOXJOPHTORBIE MOPOILI
u KesesHble pyasl (6ubGanorpaduio eMm. [19]).

B 1955 r. H. C. llarckuit Brckasan coobpaxenua o6 o6GmHX 3aKOHOMEep-
HOCTAX pacnpoCTPaHeHHs TepPHreHHO-TIAaYKOHHTOBLWX KoMmmiekcoB: «OaHoit H3
JpeBHUX (HOpPMAIMit 3TOr0 poja SIBJASIOTCH HH3EPCKHE IJayKOHHTOBLIE NecyanHKH
u3 pHeiickoro Kommiekca sanaaxoro ckiaona lOxuoro Ypana u BocTouHOH 4ya-
et Pycekoft maatdopmel. TeppHreHHO-TIayKOHHTOBbE (OPMALHH OMHCAHBI B KEM-
6pHH W cuaype (B TOM uHeJe Op/OBHKe, B cOBpeMeHHOM monuManun. — B. Ill.)
Pycckoit, Kurafickoit u Cesepo-Amepnkanckoii naargopu. .. OrpoMmuoe 3nauenue
OHH NpHOGpeTalT B BEpXHeM Me3030e, KOrAa TJIayKOHHTOBbe (opManuH cjena-
auck HanbGoee oOWuYHBIMH o6pasoBaHHsAMH, ocofenHo B maaTdopMmeHHuX obaa-
crax K cesepy ot Teruca» [48, c. 105). KemOpuit H nuxunit oprosuk CHOHpPCKO#M
naathopmbl, HHIKHHIL OPAOBHK ceBepo-3anana Pycckoit naatdopmui; topa Llen-
TpanbHbX paitonoB Pyeckoit naardopmsl, 3anaano-CubHpckoil nanTel, cesepa CH-
Gupckoit naatdopmer; Men Pycckot naatdopmpr  (ocofenso GaccefinoB  pek
Iuenpa, Hona, Huxuelt Boaru), Typraiickoro nporn6a, Knianikymos, 3anaaHo-
CubnpcKoii nu3MeHHocTH, cesepa Cubupckofi naatdopmu, Kamuartku, Caxanuua;
najeoreHoBLEe OTJI0KeHH:, ocobenno souen Ykpauno, dona, Huxueit Boarn, 3a-
nagnoii Cubupn n Cpenneit A3nH — TakKoBo pacnpocTpaHenHe HauGosiee KpymHEIX
3ajexell TJayKOHHTOBLIX, uallle BCEro KBAPLEBO-TAYKOHHTOBBIX MECKOB M mecya-
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HHKOB. CBejleHHsl O pacnpoCTpaHeHHH TAAYKOHHTOBHIX NMEcuaHikoB No 3apybesn-
HeIM TepputopusiM npusoast @, Tertnaxon u ap. [24], ykaswiBas, 4TO OHH
BCTPEYAIOTCSA CPe/H MOPOj BCEX IeOMOrHYecKHX CHCTeM, HO 0cO0eHHO XapaKTepHbl
A9 KeMOPHA H MeJla—30LeHa.

CoBpeMeHHble TJayKOHHTOBHIE TNeCKH OBIBAIOT JABYX THIOB:
rJIayKOHHTO-00JIOMOYHBIE H TJIayKOHHTO-QopaMuHK(epoBbie. [lep-
Bble¢ pacnpocTpaHeHbl HAa BHYTPEHHHX H BHEUIHHX YacTAX KOHTH-
HEeHTaJbHBIX wWeJb(oB 1oro-sanaanoii AQpHKH B HHTepBaJe rayOHH
5—120, pexe no 420 m, ma Arnautuueckom nobepexbe Cepep-
Hoit Amepuku Ha ray6unax or 20 mo 140 M, B ®oakaenacko-Ila-
taroickoM menbde IOxHoii AMepHKH W B Apyrux paiionax. Bro-
pBle — I1ayKOHHTO-QOpaMHHH(pepOBble NeCKH — PasBHTLl Ha GOJb-
WHX ray6uHax B npefleiax BHEMIHHX LeJb(OB, KOHTHHEHTANbHBIX
CKJIOHOB H Ha BepIIMHAX TOABOAHBIX NOAHATHH W XpebGroB. H3-
BeCTHBI TJIAyKOHHTO-KBAPLeBHle TNeCcKH, 3ajieralllie Ha GOJbIIHX
raybunax (umanpuMep ceoime 3500 M) Mexay PoJKIeHACKHMH
octposaMu u Gauxoii Bepsyn [19]. M. M. Jlunkuuoi [1980 r.] onu-
CaHpl MeCKH Ha BepUIMHAX MOJABOAHBIX BYJKAHHUCCKMX TIOAHATHIL
B fnonckom Mope Ha rayGunax okoso 1000 M, coxepxamme /10
60 % KOMOYKOB rJIayKOHHTA.

[Ipupoaa rayKOHHTOBBIX NeCKOB BHI3bIBAaeT elle OoJbIIe Co-
poB, ueM TMpHpoAa camoro rJjaykoHura. CylllecTByeT THNOTe3a
XeMOTeHHO-CeIHMEeHTALHOHHOTO IPOHCXOXKAEHHsI TJIayKOHHTa, pas-
suBapmascs A. Xagauurowm, JI. B. Ilycrosanoeem, JI. H. ®opmo-
30BOH M JPYTHMH, COIJIAacHO KOTOPOH TJayKOHHT oOpasyeTcsi H3
KOJJIOHAHLIX PacTBOPOB, KOAry/JaHPYIOIIHX B MOPCKOH BOAe B BHAE
B3BecH. CylllecTBYeT TaK¥Ke XeMOreHHO-AHAreHeTHYecKas THIIOTe3a
06 006pa30BaHHH TIVIayKOHHTAa B HJOBOM oOcajiKe, BLICKasaHHas
JI. M. TopOGyuoBoii u noasepxuBaeMas ceiiuac GOJNBLIHHCTBOM HC-
caenosareseil. Ecin ciefloBath BTOPOil rumoTese, nospJjeHHe rJjay-
KOHHTA B IecuaHbIX OCajqKaxX BCAKHI pa3 HeoOXOAHMO CBA3BIBATDH
C Pa3MBIBOM HHXeJeXKalMuX aJeBPHTO-NMEeJHTOBLIX HJIOB HJAH Ooslee
JIPEBHHX 0cajouHbiX mnopoJ. Muorne ¢akTel He NPOTHBOpeYAT
npejcTaBaenHsM 00 aJJOTHreHHON HJH TepPPHreHHON mnpupone
rJIayKOHHTOBLIX 3epeH B meckax: pacnpocTpaHeHHe MOCJAeAHHX Ha
coBpeMeHHBIX wenbdax, cBA3b ¢ weab(OBBIMH MOPSIMH, Pa3BHBaB-
WHMHCA Ha naatgopMax B NpOULIble Te0JOrHYEeCcKHe 3MOXH, MpH-
YPOUEHHOCTh K OCHOBAHHIO TPAHCTPECCHBHBIX KOMIIJIEKCOB H CE/IH-
MeHTAlMOHHBIX TIHKJOB, Naparenesbl ¢ (GocOpHTOBLIMH, JIENTOX/IO-
PHTOBHIMH H HEKOTOPBIMH JPYTHMH TNOPORAMH, BePTHKaJbHbie H
JaTepajibHble TePexXoAbl B TIJIAYKOHHTCO/JepiKallue TeJHTOBbIE H
OHOXeMOreHHLIe IOPOAB, uacTo HabJaiofaolleecs: HeCOOTBETCTBIE
MeyK/ly BO3PacTOM OCa/KOB M COJAep:Kaulerocsi B HHX IJIayKOHHTA
B COBPEMEHHBLIX OTJIOMKEHHAX OKeaHOB.

Oniako ¥MeloTcs BO3parieHHs NPOTHB mpeactasjeduii o ¢op-
MHPOBAHHH TJAYKOHHTa B 30He AHareHe3a. TpyaHO OOBACHHTH
o6uaHe 0OJOMOYHOTO TJIayKOHHTAa B MecyaHblXx NOpoJax, eciH
yuecTh ero Kpaiine HH3Kyio aGpasuBHyl0 npounocth. [lo HaGJio-
nenusm E. Bepmynaa [Wermund E., 1964 r.], npu nepenoce rjaay-
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KOHHTa Ha paccrostne B 150 KM ero 3epHa HCTHpaIOTCs A0 pasmepa
neJqHTOBOH (pakuUHH M, TaKHM 0Gpa3oM, BbIIAajaloT H3 pa3psija
nopoaoo0pasyiomnX KOMNOHEHTOB mecuaHHKOB. TeM He MeHee
rJayKOHHTOBBIE [MecKH O4eHb ILIHPOKO pacnpocTpaHensl. Bo MHo-
IHX MecKax 3epHa IJayKoHHTa Kpymuee o0JIOMOYHBIX 3epeH ApY-
THX MHHEPaJOB H NOPOJ, XOTd cpeaHsis IJIOTHOCTb TJIayKOHHTa
2,75, makcumajabHasg — 3,0 r/cM?, uto B yC/IOBHAX aKTHBHOI THAPO-
THHAMHKH JOJKHO ObJIO NMPHBOAMTH K OOPAaTHOMY COOTHOLIEHHIO
pasMepoB 3epPeH rJaykKoHHTa H 006/10MKOB MHHepaJoB. Hepenko
B MeckaXx IJIaQyKOHHT INPHCYTCTBYeT B HECKOJbKHX TreHepauusx,
B TOM 4YHcJe H ofpasywomux ueMedT. HecoMHeHHO cyllecTBOBaHHE
ray0OKOBOAHBIX IJIayKOHHTOBHIX I€CKOB, pacloJaraioliuxcs BHe
30HBl JeHCTBHS BOJHEHHH HJIH TeyeHHH. KaKawlii M3 nepeuHceH-
HbLIX (AKTOB, B3ATHIH B OTAEJbHOCTH, MOXeT OBITh YIOBJETBOPH-
TeJbHO OOBSICHEH, OJHAKO BMECTe B3SIThHIe, OHH CO3/1al0T H3BECT-
Hble TPensiTCTBHSA AJA NPHHATHS XEeMOreHHO-IHAareHeTHYeCcKOoH TH-
noressl 06PA30BAHUS IVIAYKOHHTA M NPH3HAHHS €ro aJJIOTHIeHHOMH
NpHPOABLI B MNEecYaHBIX OCajKax; He HCKJIOYEeHO, YTO 3HAUHTEJbHAN
4acTh 3€PeH TJIayKOHHTOBHIX TMecKOB HMeeT He aJIIOTHreHHOe,
a ayTHreHHOe IIPOHUCXOMKIeHHe.

DochopuToBEEe mecKH K ¢dochopHTOBEM MecKaM OTHO-
CATCHA 3ePHHCTHIe NMOPOJHI, colepxamue 3epHa QocdarHoro Bellle-
CTBa IecyaloH pasMepHOCTH, HecyllHe cJeAbl MeXaHHuecKoi 00-
pabotkH. PochartHoe BelleCTBO CJO0XKEHO MHHepPalaMH TpYMMbI
anaTUTa, B Pa3Hof CTeneHH PACKPHCTAJJH30BAHHOTO H B 3aBHCH-
MOCTH OT 3TOTO Pas3JIM4HO TPOSABJAOUIErocsl B IOJSAPH3OBAHHOM
cBeTe: OT HM30TPOMHBIX Macc A0 CBETJIO-CepBIX B CKpPelleHHBIX HH-
KOJIiIX arperaToB anaTHTa C OPHEHTHPOBAHHO-BOJIOKHHCTHLIM, JIyYH-
CTHIM HJH GecrnopsifiouHO-3epHHCTHIM cJoxKeHHeM. YacTo npHCyT-
ctByomas mnpuMmeck OB H paccefHHBIX TOHKOKPHCTAJJHYECKHX
Cy/nb(HA0B NMPENmSTCTBYeT NMepeKpPHCTAIH3ALHK anaTHTA H IIPHBO-
ONT K NOsBJeHHIO Y ¢ochaTHEIX 3epeH TeMHOH okpacku. Uem
Gonblue npuMeceii, TeM TeMHee OKpaweHbl ¢ocaTHble 3epHa, TeM
6Goslee H3OTPONHBIMH OHH KaxKyTCsl B CKpPeLIeHHBIX HHKOJAX H TeM
TeMHee cOjlepxauiasi HX nopoja. YepHH UBeT KOHKPEeUHi M MHK-
pOKOHKpenHii (ochopHTOB 3aBHCHT He oT colepxkanua PyOs, a oT
noBHLIEHHOTO KoaHdecTBa OB, cyabdHAOB HJIH THAPOOKHCIIOB Ke-
Je3a. Boobule okpacka GocOpHTOBHX NeCYaHHKOB Pa3Hasl, H3BECT-
Hble mecuansle ¢ochoputTel Mapokko, HanpHMep, «HMEIOT BHJ TOH-
KOTO TecKa, O4YeHb KOMNAKTHOrO, eJTOBATOro, KPacHOBaTOro HJIH
aeseHoBaToro usera» [48, c. 90].

OcHOBHEIMH MOpP(OJIOTHYECKHMH pa3HOBHIHOCTSAMH docdartco-
JieprKallero BellecTBa ABJAIOTCA: a) CTBOPKH H OOGJOMKH PaKOBHH
WJIH SIIpa MeJIEUUNOA, JHHTYJ, NTEePOnoi, KOHOJOHTOB, 3yObl aKy.J,
06JOMKH KOCTHLIX TKaHell MO3BOHOYHBLIX, TceBJOMOPGO3El MO Kom-
ponutaMm; G6) GeccTPYKTYpHBIE 3€pHAa; B) OOJHTH, C(EpPOJHTH,
NH30JHTH; T') 06a0MKH $ochaTHO-TIHHHCTHX HAH (ocdaTHo-ajaes-
POJIHTOBBIX TOPOJ, YaCTO CO CJOHCTOH TeKCTYpPOH; A) 3epHa CJOXK-
HOTO COCTaBa, COCTOSIIIHE H3 HEeCKOJbKHX OOJHTOB, O0JIOMKOB pa-
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KOBHH H JPYrHX 3J€MeHTOB, LleMeHTHPOBallHblX 3epHHCTHIM (ocda-
TOM; €) 3epHa c obJoOMaHHBIMH KpasMH, oGpacraiolue ¢ocdar-
HbIMH 0G0IOYKaMI.

O6soMouHO-ochaTHOE BEUECTBO MOXKET CMeLIHBaThcA ¢ col-
CTBEHHO 00JIOMOYHLIM MATEPHAJIOM B PA3/IHYHBIX NPONOPUHMAX, lie-
JHKOM cJlarast mopojay H/iH NPHCYTCTBYs B eIMHHYHBIX 3epHaXx. [To-
CTOAHHLIMH CNYTHHKAMH SABJSIOTCS ayTHreHHble raaykonut, OB,
CYAb(HALL, OKHCJLI M FHAPOOKHCIL eJje3za. OOLIMHBIMH 00J0MOY-
HBIMH KOMIIOHEHTAMH CJYMKAT KBApll, TMOJIEBLle WNAThl KHCJOTO COo-
CTapa, cJoAbl, KpeMHHCThHIe H KapGounaTtnoie 06.10MKH. KBaplesslit
H OJINTOMHKTOBBIH cocTaB 06JOMOUHON 4acTH Hanbosnee Xxapakre-
ped, ojAHaKo uHMeloTcs docdarHbie MeckH, HanmpuMep B KeMOpHH
Vacko-Ilautapckoro GacceliHa, cjo:KeHHBle 0OJOMKAMH nopQUpH-
TOB H Ty(OreHHbIM BYJKAHHYECKHM cTeKJoM. PacnpocrpaneHHBIMH
lleMeHTaMi  @ocdaTHLEIX NMeCYaHHKOB ABJAIOTCH KaJbUHTOBHIH Ga-
3aMbHBEIT M NMOPOBBIA, TJIHHHCTBI nujeHouHbll, a Takxke 0asaabHo-
NMOpoBLle NATHHCTHIE [eMEeHTbl — FayKOHHTOBbIH H (ocdaTHbIi.

@ochopHTOBLIC TIECKH pacnpocTpaHensl B Bepxuem puee — senge CesepHoro
i Cpegnero ¥Ypaja B accOUHAUHH C 10JEBOIINATO-KBAPUEBHIMH TNecYaHHKaMH;
B BepxHeM pHipee — nukHeM KeMOpHH BypaThHu BmecTe ¢ KBApUeBLIMH TecuaHH-
KaMH, KapOOHATHLIMH TIECYAHHKAMH H JIOJOMHTaMH; B HHXKHeM Tnajeosoe Bocrou-
Hoit Cubupu (¥acko-lllaurapckuii Gacceiin) B accOlHALHH C KPEMHHCTHIMH, Kap-
GOHATHLIMH H BYJKaHOreHHLIMH TMOPOAAMH; B opaoBHKe Axrapo-Huammckoro pai-
OHa BMECTe C MecYaHHKaMH, MECTPOUBETHBIMH TJIHHHCTO-a/€BPHTOBBIMH MOPOJAAMH
W H3BECTHAKAMH-paKylIHsiKaMH, B cpeiHeM opjopuke Amurapo-Jlewckoro paitona
¢ MecdaHHKaMH, aJeBPOJHTAMH H H3BECTHAKAMH-PAKYIIHAKAMH, B HHMKHeM OpJO-
BHKe ceBepo-3anaga Pycckoit naatdopMbl (nakepopTCKHi, J33TCeCKHH TOPH3OHTHI)
BMECTe ¢ TNecyaHHKaMH H M3BECTHAKAMH, B COCTABE BOJIKCKOrO sipyca BaJaHMKHHA
IEHTPaabHLIX paiioHos Pycckoli naatopMul B accouHallid ¢ TecKaMmH, 4acro
KBapLeBO-IJ1ayKOHHTOBLIMH, TJIHHHCTBIMH MNOPOJAMH, H3BECTHAKAMH, KOHKPEUHOH-
HbIMH (OCOPHTAMH M OOJHTOBHIMH KeJe3uskamu; B souene Tammukcko-Pepran-
CKOTO paioHa COBMECTHO ¢ KBAPLEBbLIMH, KBAPIEBO-I/1aYKOHHTOBLIMH MeCYaHHKAMH
H OPraHOTeHHBIMH H3BECTHAKAMH H BO MHOTHX APYrHX pafoHax.

Boaee Bcero ¢ocopHTOBBE NecKH XapakTepHel aas ¢ocdo-
pPHTO-TeppHreHHbIX (opManuid naaTGopMeHHOro THMA, MeHee —
ans  dochopuTo-Kap6oHATHHIX (opMallHii MepexoaHOro THNA H
ellle MeHee CBOHCTBEHHBI KPeMHHCTO-(GOC(HOPHTOBLIM KOMIJIEKCAM
THMa Kapartayckoro. Yacro ycramaBauBaerca CBssb (ocopuTo-
BHIX TECKOB C CeJlHMEHTALMOHHBIMH LHKJaMH: OHH Hab/iolalnTcsd
B HX HHMHHX M BepxHHX yacTsx. [lopoabl BepXHHX wyacTell CelH-
MeHTAlHOHHBIX 1HKA0B Gosiee GoraTel dochopoM, MOCKOJIBKY IpoO-
necc ayTHreHuoro ¢ocgopuroobpazoBanus NPH HX GOPMHPOBAHHH
nporekaer 6ojiee HHTEHCHBHO, CTHMYJHPYs AaJJIOTHreHHOE HaKOM-
JieHHe (ochopa B 3epHHCTBIX NOPOLAX.

[TpenMymecTeentoe passuTHe (HOCHOPHTOBBLIX MECKOB Ha mJjart-
¢opmax, MeHbllee B MEPEeXOAHBIX H elle MeHbllee B CKJIAL4aThiX
obaacTax oObscuseTcss oOHJIHEM TepepbiBOB Ha TEKTOHHYECKH CTa-
GHJIBHBIX YYACTKaX 3eMHOIl KOPbl H TOCMOACTBOM 3/echb OOLIMPHbIX
MeJKOBOAHLIX wesbpoB. Mexannam obpasoBanus (HochopHTOBHIX
NeckoB 3aKJwuaer B cefe NepPBHYHYI0 GHOreHHYIO HJIH OHOXeMO-
reinyio cafaky c¢ocdopa u ero nepepacnpejesieHHe NpH AHareHese
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B INIMHHCTO-KapOOHATHBIX, TJAHHHCTLIX, aJ€BPHTOBbLIX HJIH NecyaHblX
Haax ua nepsoM stane. Ha BTOpoM 3Tame, KOTOPBIH H MPHBOAHT
K opMuHpoBaHHIO GocdaTHBX NECKOB, NPOHCXOJHT NepeMbIB paHee
BO3HHKIIEro Ocajlka, CONpoBOXKAawuuiics cenapauueil gocdaTHbix
(parMeHTOB, PAKOBHH, OOJHTOB, KOJJOMOP(HLIX CTYCTKOB, 00JOM-
KOB CJIOHCTHIX NOpoA. OcylecTBAsieTc HX 4YacTHYHAs MeXaHuue-
ckass ofpafoTKa H pacTBOpPeHHE 4YacTH PAaKOBHH H 0OJOMKOB,
a cJjejloBaTes]LHO, H nepepacnpejienedde ¢ocdopa, otaaraiomerocs
B BHAe BHeIIHHX 00o/joueKk Ha paHee o0pasoBaHHbIX ¢parMeHtax
I obpasywoulero ueMmedt. IIpH HeoAHOKPAaTHOM NEpPEOTNOKEHHH
BO3MOXHO o0pasoBatHe ¢ocdaTHBIX BbIZeJeHHH HecKOJbKHX TeHe-
panuii. OOcTaHOBKa 3aMKHYTOro OGacceitHa M o6MeseHHe MOpS
HauGosee OJaronpusaTHH AJS ayTHreHHO-aJuloTHrenHoro ¢ocda-
TooGpasoBanus, ueM M oObACHAETCA NPHYPOYEHHOCTL HauboJee
BEHICOKHX KOHLeHTpauui ¢ocdopa K BepXHHM 4HacTsM ceJlHMeHTa-
UHOHHBIX 1HKJA0B. [IpH HX pa3MbiBe B OCHOBAHHH BBIIIEJEMKALHX
UHKJIOB, OcOOeHHO HAYHHAIOUIHX TpPaHCrPecCHBHblE CepHH, TaKkKe
BO3MOJKHO HakonJjeHue ¢ocaTHbIX necuaHHKoB, COAEPXKALIUX Ma-
TepuaJ HIKeJexalHX Mopojd, B TOM uHcae ¢ochoputoBble KOHKpe-
I[HH, IVIaYKOHHT H 06JOMOUYHbIE 3€pHa, NPEeHMYLIeCTBeHHO KBapila.

KapGonartHb e neckH. IIpuauunuansioe nosoxenue Kap-
GOHATHBLIX MECKOB MepeXoJHOro THNa MeXAy cOOCTBeHHO MecKaMi
H KapOGoHATHBIMH TOPOAAMH MOXKeT OLITh MOKa3zaHo caeaymoulei
cxeMofi:

CoGeTBeHHO MecKH 1. CnoxenHbie TeppPHIeHHBIMH KOMITOHEH-
TaMH—OG/0MKaMH GoJiee IpeBHHX Kap-
GOHATHLIX NOPOJ

IMecku mnepexoanoro tuna 2. CloeHHble aJJIOTHTEHHBIMH KOMITO-
HeHTaMH — dparMeHTaMu Gosee Ipes-
HHX O0C4JKOB, 00pa30BaHHLIX BHYTPH
JanHoro Gacceiina

CoBerenHo KapGouaTeble 3. ClioxeHHBle ayTHTeHHBIMH KOMIIOHEN-

0o6/OMOYHbIE W OpraHo- TAMH — TBepAbIMH (parMentamu ocaj-
reHHo-06JI0MOYHbIE MOPO- Ka, 06pa30BaHHOrO MOYTH OJHOBPEMEH-
buiss BO BHYTPH JaHHOro Gacceiina

4. CnoxeHHble ayTHIeHHBIMH KOMITOHEH=
TaMH — parmenTaMi HeKGHCONH AN o=
BAHHOro 0cajka, 06pa30BaHHOTO MOYTH
OJHOBpEMEHHO BHYTPH Jaxnoro OGac-
cefina

Takum oGpasom, KapfoHaTHble TeCKH TNepexo/JHoro THMA [po-
HCXOJAAT OT pa3MblBa OCaJKOB, CKONJEHHIl pakKoBHH HJaH OHOTeH-
HBIX TOCTPOeK, c)OPMHPOBAHHBIX HECKOJIbKO PaHbllle caMoro necka.
B aursos3biuHON JiMTepaType TakHe nopojibl HOCAT HA3BaHHS KaJb-
Kapeuur, OHOPEHHT, BHYTPH(pOPMALHOHHO-00JOMOUHLII H3BECTHSIK
H Ip.

JluarHocTHYeCKHMH TNpPH3HAKAMH TepeXOoAHbIX KapOoHaTHBIX
neckos siBafTCA: 1) npeobiaasanue B MX COCTABe PaKOBHHHOTO
JIeTPHTA, MPEHMYILecTBeHHO 06JOMKOB CTBOPOK OpaxHonoj, MmoJ-
JIOCKOB HJH JAPYrHX GeHTOocHbIX ¢hopM, a Takmke dopamunudep.
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TABJHLA 29

Coctan KapGOHATHBIX CPEJIHE3EPHHUCTHIX MECKOB MJsked
HEKOTOPbIX TPONHYECKHX OCTPOBOB
| Kannnenko B. B. u nmp., 1981 r.]

KapGoHaTHble KOMNOHEHTH ., %
= P e
= = :lg = ﬁ 2 :S%
Octposa <& % = R 3 = o | §&
5 g E 5§ 2 s= | 2% | &%g.
8 | 5|52 |23 | & | 85| 8 | EgEs
4] = 68 | =8 ¥ | 82| A8 [=z=Ee
Oynapyti 99 26 11 3 0,8 1 30 28
XepMuT 87 26 18 34 0,5 1 12 9
Hosas [Buuesn 86 47 2 0,7 0,3 1 46 3
Toura 94 o7 11 8 0,9 1 23 29
Ky6a 95 35 20 14 2 8 21

Kax nokaseiBaoT HaOJIOAEHHS HAJ COBPeMeHHBIMH KapOOHATHLIMH
NecKkaMHu TPOMHYECKHX OCTPOBOB (rTaba. 29), He3aBHCHMO OT nep-
BOHAUaJbHOTO BHJOBOTO COCTaRa (payHbl B HCXOJAHOM MaTepHaje
B pe3yabTaTe ero JJHTeJbHOH nNepepabOTKH Ha NasAxKax OTJOKe-
HHA oforamalorcs 06JOMKAMH PAaKOBHH MOJIIKCKOB, BMecTe C KO-
TOPLIMH MOTYT NUPHCYTCTBOBAaTb opamMuHHdephl H 06JOMKH pHO-
BbiX u3secTHsikoB [Kanuuenko B. B., u ap., 1981 r.]; 2) npucyrer-
BHE HAPSLY C LeJbHbBIMH OOJHTAMH TaKXKe OOJHTOB C 00/IOMaHHBIMH
KpasMu M HX QparMeHTos; 3) TNPeHMYIIECTBEHHO KaJlblHTO-
Bblit cocTaB KapOboHAaTHOH 4acTH; 4) yacrasi accolHalUsa C TVayko-
HutoM H ¢QocdartamMu; 5) BO3pacT OPraHHYecKHX OCTATKOB (He
BHIXOAALLHH 34 npejesbl onpejleneHHoro CTpaTHrpagHyeckoro Jxa-
Nna3oHa), OTCYTCTBHE pAa3HOBO3pacTHOH QayHbl, KaK 3TO MOKeT
HaOaogaThesl B coOCTBEHHO OOGJOMOUHBIX KapOOHATHBIX MOPOJAAX;
6) xopouro npospasiollascs Kocas cJ10HYaTOCTh W HEKOTOPBIE IpY-
rie TeKCTYPbl, OTpaalolllie AaKTHBHYH [IHHaMHKY ocajKoobpa-
syionteii cpeanl. lleMeHT mepexoHbIX KapOOHATHLIX NeCKOB 00LIYHO
KaJbUHTOBLIH, [epeKpPHCTaJJIM30BaAHHbIA, 0GasajpHOrO HMIH  NOPO-
BOTO BHIA.

Kax bt M3 nepevHC/EHHbIX NPH3HAKOB, B3ATHI B OT/EJNbHO-
CTH, MOKeT ObiTh BCTPEUEH TaKiKe B OTJOXKEeHHAX HHOH NPHPOJLI —
oA B 00JIOMOYHO-TIeCUaHBIX OTJIOMKEHHAX, APYTHe B H3BECTHAKAX,
HO coueTaHHe HX ¢ OGOJBLIOH [OCTOBEPHOCTBIO ONpeje/isieT MOpoLy
Kak mnepexoilyi Mexay cobcTBeHHO 0OJOMOYHBIMH H OPraHo-
relHO-reMOreHHBIMH  KapOoHaTHeiMH oOpasoBanusivu. Kak orpa-
JKeHne 06GJOMOYHO-KOMMNOHEHTHOrO €OCTdBa B XHMHYECKOM COCTaBe
KapOoHATHBIX NepexoiHblX neckos npeobaaaator CaO u COg, oc-
TaJbHBIE OKHC/BI MPHCYTCTBYIOT B Pa3HbIX KOJIHUECTBAX B 3aBHCH-
MOCTH OT cofeps:KaHus HekapGouartuoii coctaBasiomed. Coaepxa-
Hue MgO HeBelHKO, 1OCKOJBKY MepeoT/oxeHHbie JOJOMHTHEl pac-
MpoCTPaHeHbl MaJjo, a BTOPHUHAS AOJOMHTH3AlUHS KapOOHATHLIX
neckoB KpaiiHe 3aTpyjAHeHa H3-3a AKTHBHOH THAPOJAHHAMHKH.
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KapGonatnele ayTHreHHO-0010MOUYHBIE [ECKH B re0JOrHUYeCKHX
paspesax acCOUHHPYIOT ¢ KapOOHATHBIMH H TeppHreHHO-kKapOoHAT-
HBIMH OTJIOXKEHHSIMH, OTJHYAACh 3THM OT COOCTBEHHO 00GJIOMOUHBIX
KapOOHATHBIX 11eCKOB, OOBIYHO Yy4ACTBYIOUIHX B CJOMKEHHH NecuaHo-
MJIHHHCTRIX  Toall. KapGonaTHbie NeCKH pacrmpocTpaHeHsl Cpean
H3BECTHAKOBBIX H 00JJOMOYHO-H3BECTHAKOBBIX MOpod MOCKOBCKOI
CHHEKJIM3bl, B COCTAaBE€ H3BECTHAKOB-PAKYIIHSIKOB Heoreuna iora
Ykpaunnt, Kpuima n B apyrux paitonax. IIupoko passute B cO-
BpeMeHHO[  TPOMHYECKOii 30He KapOoHAaTOOOpa3oBaHUsI MeEKAY
30° ¢. m. u 30° 1. w, cjarasg coBpeMeHHble H HCKOTaeMblie IJIsi-
K1 — OHU-POKH.

ITnsxu (MX noJABOAHLIE M HAABOJAHbIE YAaCTH) SBJAAITCA B Ha-
cToslllee BpeMs OCHOBHLIMH 30HAMH HaKOIJEHHs paccMaTpHBae-
MOro BHAa ocajkoB. MCTOYHHKOM MarepHana cJy:KaT paxylieu-
Hble HJBl H KOPaJ/JIOBO-BOAOpOC/EBble MOCTPOHKH 30HBI Irenabda,
paspylleHHe KOTOPHLIX BOJIHEHHeM NPHBOAHT K 00pa30oBaHHIO pako-
BHHHOTO JeTPHTA, Aajiee NMPOHCXOAHT €ro MHTPAlHA B 30HY MJsxa
H nepeMenieHHe BOJbOEPEroBLIMH TEYEHHSAMH Ha MHOTHE COTHH
KuaomerpoB. YacTe 00/10MOUHO-PAKYIIEUHOTO MaTepHajJa B Hal-
BOJHOH 4YacTH NAsAXKa nepepabaTbIBAETCH BETPOM M CJlaraeTr 30Ji0-
Bole opmbl, uacTh cOpaceiBaeTcss BHHM3 1O TNOABOJHOMY Gepero-
BOMY CKJOHY, AaBaf Ha4ajgo BTOPHYHBIM 0GJOMOYHBIM ray0OKO-
BOJAHLIM H/aM, HepeiKO HeCyLIMM IpH3HaKu TypOHIHTOB. AHaJjoru
NOAOOHBIX OTJIOXEeHHI, BHAHMO, IIHPOKO pacnpocTpaHeHel B CO-
CTaBe HCKOMAaeMBIX OTJ0KeHHH.

Muorue pakyuledyHble, B TOM uHcJe ¢opaMHHH(epoBble, HJILI
NOJABOJHBIX MNOJAHATHH, KOTOpble B JHTEpaType MO COBPeMeHHLIM
0CajKaM 4acTO HA3bIBAIOT «IeCKaMH», B [eilCTBHTENbHOCTH He SB-
JAI0TCS HH cOGCTBEHHO mnecyaHbIMH, HH nepexoJHbIMH obpasoBa-
HHAMH, MOCKOJILKY He CJIy:KaT NMPOAYyKTaMu nepembiBa OoJee jpes-
HHX NOPOJ] HJIH 0Ca/IKOB.

KpemuucToe neckH. AyTHreHHO-00JIOMOYHBIE KpeMHH-
CThle NMECKH — NPOJAYKTbl TNepeMbiBa KOHCOJHJAHPOBAHHBIX KpPeMHH-
CTHIX HMJIOB, OTJIONEHHBIEe B TOM e Oacceitne, Mo-BHAHMOMY, MaJjo
pacnpocTpaneHsl B npupoje. Bce e caeiayer OTMeTHTb HX NpH-
CYTCTBHE H B COCTaBe AHATOMOBO-OMOKOBBIX TOJIL I1ATHOPMeHHBIX
oGmacTteifi H B SIIMOBO-(TAHHTOBHIX pa3spe3ax IOJABHMKHLIX y4acT-
KOB 3eMHOil Kopbl. B cakmapckoit cBute cuaypa IOxuoro Ypaaa
H B geBouckux paspesax lOmxuoro Taup-lllans aTop naGuionan
KPEeMHHCTLIe TOPOJLI, COJAepiKallHe MaKPOCKOMHYECKH XOpowo 3a-
MeTHBle KpeMHHCTble 00JIOMKH rpasHiiHoil u rpy0onecuanoil pas-
MepHOCTH. B HeKOTOpHX cayyasXx OGJOMKH COCTaBasijaH GO0/b-
wyio 4acrb HOpPoAR, ofGpasys 0O6JOMOYHYIO TpPaBHiHO-MeCYaHyo
cMech.

[Tox MHKpPOCKONOM TakHe MOPOJAbl OOHApPYKHBAAH NCAMMMTO-
BYIO CTPYKTYpy, 00pasoBaHHYi0 YrJOBAaTLIMH H YIJIOBATO-OKATaH-
HBIMH O0JIOMKaMH CHJIHLUHTOB, KOHTYPHl KOTOPBHIX [0AUCPKHBAJIHCDH
MJeHOYHBIM JKEJNEe3HCTHIM HJH JKEJe3HCTO-MapraHioBHCTHIM LeMeH-
tom. OOGJOMKH 3ak/ouelpl B KBapueBblil uement Gasajbuoro H
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nopoBo-6a3aJbHOTO BHAA, CTeNMeHb NepPeKpHCTAJIH3alHH KOTOPOTO
MaJio OTJH4YaeTcd OT KPHCTAJJHYHOCTH 06JJOMOYHBIX 3epeH. ITose-
JeHHe MoJoGHBIX NOPOJ CBHIETE/ILCTBYET O NepepuLiBaXx B OCaAKO-
HAaKOMJIeHHH, HHOrJa BecbMa JUIHTE/NbHBIX H TIyOOKHX, MOCIeL0-
BaBLIMX He TOJbKO 3a HaKon/JeHHeM KPeMHHCTOro ocajka, HO H
3a ero JuTHHKauHeld H mepekpHcTannusaumeii. Ilo B. U, My-
paBweBy [1980 r.], KpeMHHCTHIE NEeCKH B CeHOMaHe — 301eHe jora
Pycckoil nnatdopmbl HHOrja HabJI0/aI0TCsl B BePXHHX YacTsx ce-
JHMEHTALUHOHHBIX IHKJIOB, HaJ TOPH3OHTAMH TPENeJ]OB, SBJAACH,
OUeBHJHO, IPOAYKTAMH HX Pa3MBIBA.

§ 3. KJIACC NMEPEXOOHBIX BYJKAHOTEHHO-OBJIOMOYHBIX
MoPOJ, NECYAHOW PASMEPHOCTH

[Topoasl ¢ TMCaMMHTOBOH WM BH/IOH3MEHEHHOH MNCAMMHTOBOH
CTPYKTYPOIi, B CJIOJKEHHH KOTOPLIX NMPHHUMAIOT ydacTHe 00J0oMOY-
Hble KOMIOHEHTBl BYJKAHHYECKOTO MPOHCXOXKIAEHHS, HCKIIOYH-
TeJbHO Pa3HooOpasHbl MO BHelIHeMY OOJHKY, MHHePa/bHO-KOMIO-
HEHTHOMY COCTaBY, CTPYKTYPHO-TeKCTYPHBIM IIPH3HAKaM H TeoJio-
rugeckoil oOcraHoBke o6pasosanusa. OOmUM 108 HHX fBJsSeTCHA
npeobyafanue cepo-3eeHbX, cepblX, KpacHOBaTO-OypLIX HJH po-
30BO-OVPHIX OKpAcOK, OOHJIHe HeYCTONUYMBHIX peakKUHOHHOCHOCO6-
HBIX KOMIIOHEHTOB, HH3Kas COPTHPOBKAa M TOCMOACTBO MACCHBHBIX
HIH TPaflalHoHHO-CAOHCTHIX TekceTyp. IIpHypouensl ByJaKanoreHHo-
06JIOMOYHBIE MOPOJBl K 30HAM AKTHBHOrO BYJKAHH3Ma, HO MOTYT
ObITb BCTpeueHbl BO MHOPHX COTHSIX KHJIOMETPOB OT HHX.

[Tepexoaublit XapakTep ByJKaHOTeHHO-00JIOMOYHHIX oOpa3oBa-
HHH OT JaB H JIABOKJACTOB K COOCTBEHHO OOJOMOUHBIM OCajKaM
nposiBisieTcs, BO-MePBHX, B XapakTepe (parMeHTOB, KOTOphle
caMH 1o cefe MOryt ObITh NepexOAHbBIMH (BYJKAHHYECKHMH BbI-
6pocaMu, B pasHoil cremeHH mnepepabOTaHHBIMH OCALOYHBIM MPO-
IleCCOM), H, BO-BTOPBIX, B Pa3jHUYHOM COAepxKaHWH caMux dpar-
MeHTOB. Bapuauun Toro u Apyroro npHsnaka o0ycJOBJIHBAIOT MHO-
roo6pasHe mepexoAHLIX THMOB MOPOJA H MHOrooOGpasHe HX CBOHCTB.
Kak yKaspiBa/jock B TJ. V, 4acTHIbl, H3 KOTOPHIX CTPOSITCSl BYJKa-
HOTeHHO-06/I0MOYHBIE  TOPOAH, TNOAPa3fensloTcd Ha  4YeThpe
FPYNMNBI:  THAJOK/JACTOBLIe, TeMnJjoBble (coOCTBeHHO NHPOKJIACTO-
BHe), KceHoTydosbie H Tedpponansie. Kaxaulii Hu3 THNOB BYJ-
KaHOTeHHBIX 00JIOMKOB crocobeH 1aBaTh CaMOCTOATE/]bHOE cemeii-
cteo nopoa. CemeiicTBa 3TH, B TOM MOpfJAKe, B KOTOPOM HasBaHbi
claraiollie WX UYacTHIBl, 00pasyioT Moc/jefoBaTe biblii nepexoj-
HBII PSI/L OT MOPOJ MO CYUIECTBY BYJIKAHOKJACTHUECKNX (rHajokja-
CTHYECKHX) [0 [OPOJ TNO CYLULECTBY Ocajo4HbIX (Te(poHAHLIX).
B npenenax xaxjaoro cemeiictBa 000co6NgI0TCS MHHEpPa bHO-NET-
porpauueckie BH/BE, OrpaHHYeHHLIe OMNpe/eJeHHBIMH COOTHOLIE-
HUSIMH BYJIKAHOTEHHOI W ocagounoii kjactHku. Bosee apoOHble
nojpasjiesenusi CTPOSITCSE Ha YueTe COCTAaBa BYJKAHOTEHHOH coO-
cTaBasOlIed, OTpamaollell HX NPHHALJIEKHOCTh K TeM HJIH HHBIM
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MarMaTHYeCKHM aHaJjoram, Ha ydeTe BapHauuii coctaBa s¢dy3us-
HBIX 06JICMKOB, IIOJIEBBIX LINATOB, TEMHOLBETHLIX MHHEPAaJOB HJIH
HHBIX ()parMeHTOB.

HanokaacTHTHI

Boigenenst B 1958 r. P. PutmaHoM HM3 cocTtaBa APYrHX BYJKa-
lOKJacTHYecKnX oOpazoBanuii B paiionax Cuumnauu. BrocaejacTsuu
ofHapy:KeHbl BO MHOTHX CKJaAvaThiX 06JIacTsIX H B COBPEeMEHHBIX
okeanax [Mypamaa HU. O. u ap., 1970 r.; Xsoposa H. B. u ap.,
1974 r.; HIumos B. H., 1974 r.; Manees E. @, 1977 r.; Xso-
pora M. B., 1980 r.}

¥Y3HaioTcs rHAJOKJAAcTHTH [16] no cienaywomuM npusHakaMm: Kak
npaBujo, 3TO ()parMeHTH HePaCKPHCTAJJIH30BAHHOrO cTekJa Oa-
3aJbTOBOTO COCTaBa, HMeOlIHe BHJ IJIOOYJ, TPaHyJ M UYePenkoB.
[no6yasl u rpany’anl npefcraBasiorT coboii KanneobpasHble MOJY-
nJacTHYecKHe OT/AeJeHHS OT JaBhl, BO3HHKABIIHE TNPH ee JBHIKe-
HHH, a YepeNKH — NPOAYKTH JAPOOJeHHA BHEIIHHX KOPOK JIaBOBBIX
nojaylleK, BO3HHKABUINX TIPH B3aHMOJEHCTBHH JlaB ¢ BOJOH,
a TaKKe pacKajblBAHHA HEKOTOPHIX NMOAYIUEK, riobyJeil H rpaHyJ
noi JAeficTBHEM CO/JepKaBUIMXCS B HHX Tra3oB, CO3/1aBaBUIHX H3-
ObiTouHble Japieddss. [paHyasl uyacTo OrpaHHYHBAKOTCS PAKOBH-
CTHIMH TJIOCKOCTSIMH H HMEIOT CrJia)KeHHble YTIJIbl, YepenkH MOTryT
HMeTb BOTHYTYIO, VIIJIOIEHHYI0O HJIH H30MeTpHuUHYIO ¢opMmy, craa-
KeHHble HJIH MHOTOYHCJIeHHble OCTpble YIVIbI H HHOT/a — MNOPHCTYIO
TekcTypy. HexoTopnie ¢parMeHTH THaJOKJIACTOB COJep:KaT Mop-
(hHpOBBIC BHIACACHHA MJArHOK/IA30B H IBETHHIX MHHEPAaJoB.

[TcaMMHTOBBIE THAaJIOKJACThl BHITIOJHAIT POJb 3aNOJHHTENs
me:xkay Oojee KPYNHBIMH OOJOMKaMH arjioMepaTo-lUleOHeBHIX THa-
JIOKJIACTOB MJIH MeXJy chepHuecKHMH JIABOBBIMH 000cOOJeHHAMH
B noayuredbiX JgaBaX. OHH MOTYT ObITb BHIMBITHI H3 IOAYIIEYHbIX
JaB H IHAJOKJIAcTOBBIX arjioMepaToB H cJararh JHH3Bl H CJIOH, He-
PelKO ¢ TpajlallHOHHOI CJIOHCTOCTBIO.

Cpeskas THAJOKJAacTHKAa BCTpPeyaeTcsi TOJbKO B COBPEeMEHHBIX
ocajKkaX, B HCKOIAaeMOM COCTOSSHHH THAaJOKJIAacThl MOJBepraiorcs
ManaroHHTH3alLHM, COMPOBOXKJAWIlelcs YBeNHYeHHEeM COlepKaHus
Boasl B cTekse 10 10—30 9% u mnepexosoM ABYXBAJeHTHOrO ¥e-
ne3a B TpexsaJseHTHoe. [Toa MHKpPOCKONOM 3TO NMPOABJSAETCH B pas-
BUTHH ¥ 3€pPeH MHKpPOarperaTHoil NOJsApH3alHH H HepaBHOMEPHOI
OKpPacKH ®T ;KeJTOil 10 TycTO-KpacHOil B 3aBHCHMOCTH OT COJep-
#anns gmesesa. [Ipoucxoant Takxke o6pasoBaHHe LEOJHTOB, XJO-
PHTOB # MOHTMOPH/JIOHHTOB, 0GPA3YIOUIHXCS MO CTEKJY HAH B NPO-
MEMKYTKAX MEMKI1Yy 3ePHAMH.

HaJOKAACTHTE 0a3anbTOBOrO psijla LIHPOKO PAa3BHTHL B CO-
crape ocajakoB Muposoro okeaHna, ocoGeHHO B 06JacTdX CPeAHHHO-
pKealHnyeCKHX XpeOTOB W B BYJKAHOTEHHBIX 30HAX CKJIaAdaThiX
CHCTEM B ACCONMAIHH C JaBaMH, TygaMH, TepPHIreHHbBIMH HJIH TJIH-
HHCTO-KPEMHHCTLIMH  ocajKkaMu. MeHee pacnpocTpanenbl TruaJo-
KJACTHTH AHJE3UTOBOro M JAauuToBOro cocraBa. OHH BCTpeueHbI
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H OnHcaHol B cocTaBe MHoueua KypuJabcKoii OCTPOBHOH AYrH H
Kamuarkn, ueTBepTHYHLIX OTJOXKeHHiT ApPMSHCKOrO Haropbi H
B pafe Apyrux oOaacreii [10, 16].

lMennoBbie, HIH COOCTBEHHO MHPOKJAACTOBbIE, MOPO/bI

Cioa OTHOCATCA OCAaAKH H TOPOJBI, CJIOKEHHBIE MOJHOCTBIO
HIH YaCTHYHO MeNnJOBbIMH YaCTHILAMH. HOC.HE,!IHHE [peacTaBJsaoT
coboil 3arBep/ieBllie KYCOYKH JaBbl HJIH NPOAYKTH ee KpHCTaj-
Ju3auMH, BoiOpolleHHble B TOpAYeM COCTOSIHHH BO BpeMsl BYJIKAHH-
YEeCKOro H3BEpKeHHS H OTJIOXKEHHBIe Ha MOBEPXHOCTH 3eMJH B BO3-
AywHoi uan soaHoil cpeme. IlpusHaku nemaoBOro MPOUCXOMKIEHHS
YACTHIL B OcajikaxX NMCaMMHUTOBOH Pa3sMepPHOCTH MOTYT ObITb HpPsIMble
H KocseHuble, K npsMeIM oTHOcsTcst raGuTyc, BHYTpeHHee CTpoOe-
HHe ¥ H3MeHEeHHS Ha NOBEPXHOCTH 4acTHL, JaBOBOrO IPOHCXOXK[e-
HHS, [03BOJIAKILHE JHATHOCTHPOBAThL KaiK/YIO OT/Ie/IbHYI0 YaCTHILY,
da 34aTeM YYHThIBATh HX OGI_HEE KOJIHYeCTBO B TMOpo/e. K KOcC-
BEHHBIM NMPH3HAKAM OTHOCATCS HEKOTOphIe 00IilHe CTPYKTYpPHO-TEK-
CTYypHble NPH3HAKH MOPOALI, COCTAB TAMXKea0l (pakuun H ocobeH-
HOCTH BTOPHYHBIX IpeoOpazoBaHuil, NO3BOJAIOLLHE IPEANOJaraTth
[IPHCYTCTBHE IIEIJIOBBIX 4YacCTHL H anﬁJ’IHSHTEJIbHO OUEHHBATb HX
KOJIHYECTBO.

Ha puc. 42 nokasanpl xapakTepHble [IPH3HAKH, 110 KOTOPHIM Ya-
CTHILBI MEIJIOBOrO NMPOHCXOXKIEHHS MOTYT OBLITb AHArHOCTHPOBAHBKI.
K num oTHocaTes: a) omnpeiendeHHas (opMa o0JOMKOB CTeKJa
B BHJe <«DOryJieK» — HeNpaBHJbHHIX OCTPOYTOJLHLIX OO0JOMKOB,
YacTo © OCTATKAMH CTEHOK My3nlpbKoB. Crekso MomeT OblTh Gec-
UBETHBIM, ZKEJTbIM, KpPpaCcHbIM, KODHYHEBLIM HJH 4YCPHLIM, B 34aBH-
CHMOCTH OT CTeNeHH OKHCJeHHS cojepxKallerocsd B HeM KeJjesa
HJH OT cOCTaBa JAPYTHX NpHMeceH; NMOCKOJbKY Takoe CTEKJI0 I0J-
HOCTb1O H3O0TPOIHO, €ro KOJHYEeCTBO Jyulle olnpenensTb B CKpe-
LeHHBIX HHKOJAX; 6) nedopmupoBaHHBE H YMJIOIEHHBIE OCKOJKH
CTEKJd, YIJbl KOTOPBIX KaiKyTCs OIlJIaBJe€HHBIMH, SBJSIOTCA CJEN-
CTBHEM YAaCTHYHOH JAMareHeTHUeCKOH nepepabOTKH M YIJIOTHEHHS
nenjioBoro ocajka; B) yAJHHEeHHble, BOJOCOBH/HLE (parMeHThl
CTeKJla, TNPHCYTCTBYIOLIHE BMeECTE€ ¢ H30METPHYHBLIMH OCKOJIKAMH;
oOpasylorcsl BCJAEJACTBHe pa3/yBaHHs KMAKOH /J1aBbl; I') OTOPOYKH
H3 TIy3LIPbKOB Ta3a Ha [OBePXHOCTH CTEKJOBATHIX YacTHL; 1) o6o-
JIOUKH H3 CMecH KpHcToOa/JuTa H IOJEBROro MnaTa Ha MOBepXHOCTH
CTEK/JIOBATHIX 4YacTHL, obpasyouinecs NpH jHareHe3e peakKIHOHHO-
cnocoGHOTO 11eMJI0BOr0 BelIecTBA; €) 30HE H3MeHEeHHs Ha MOBepX-
HOCTH (30HBLI 3aKajdKH) M3 HEKPUCTAJJIHUecKoro BeulecTBa Ovporo,
3GJTEIIDBETO—6YPOI‘O WJIH ceporo usera, CBA3aHHbIC C B3auMojeicT-
BHEM TOPAYMX YaCTHI ¢ OKpy:Kalolleil cpellofi BO BpeMs ocaje-
HHA, 2K) NH30JHTOBble TEKCTYPH — pe3yabraT 00pa3oBaHus Ko-
MOYKOE H3 MEeNJOBOTO MaTepHaJa NMPH OAHOBPEMEHHOM BblllaJleHHH
JOMKAS M Tenga; 3) TOHKAas CAOHCTas TeKeTypa 00JOMKOB CTeKJa
C 060pBallllh[Ml[ KpassiMH, a Tak:Ke CJeldbl CKpyYHBaHHJ OﬁJIOMKOB,
CBH/IETEJILCTBYIOIIHE O JledhopMallHsaX BA3KOro BellecTBa; H) 06-
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Puc. 42. Xapaxrepusle npussaku (a—«x)
NeNJIOBBLIX YacTIIL.

JOMKH KBapua, cojeprkalnue aq)aHHTOBbIE BPOCTKH HJIH CTEKJOBa-
Thl¢ MY3LIPBKH; K) KPHCTAJJIB 30HAJLHOIO WJH CABOIHNKOBAHHOrO
njarnokgaasa ¢ obJoMalHbLIMH KpaaMH, CeKYULHMH 30HBI pocta H
MJIOCKOCTH CpacTaHus.

K NPpAMLBIM NPpH3HAKaM MNENJOoBOro mMaTepHaJia OTHOCATCSH TaKKe
cjiefibl KOPPOJHPOBAHHS Ha TIOBEPXHOCTH KPHCTA/JIOB KBapla H
MOJNIEBLIX IINATOB, CBSI3aHHBle C B3aUMOJEHCTBHEM HX ¢ Marmoii
nepen u3pep:enHeM. ITOCKOMbKY KPHCTAJJIH3alMsl KBaplia MpOMC-
XOAHT B HEHaNpPAXKEHHOM COCTOSHHH, KBapl, KakK npaBujo, He 06-
Jagaer BOJHHCTBIM TnioracaHHeM. HOJ'[EBI::IC nmaTel, 145 KOTOPBLIX
oueHb XapakrepeH CcaHHIWH, o6pasyloT uAHOMopdHble KPHCTAJIbI,
4acTo ¢ 30HAJABHBIM CTPOEHHEM, HJH HX OCTPOYroJbHble 0OJOMKH.

KOCBEHHHMH YKazaTeJaMH NPHCYTCTBHSA ITHPOKJIACTHKH, AomycC-
KAWIHUMH TaKXe KOJHYeCTBEHHLIE OLEeHKH, ABJAITCS HH3KadA cop-
THPOBKa H OTCYTCTBHE OKAaTAaHHOCTH OﬁJlOMI\'OB, NNPpH3HAKH HX
CreKaHHsl WIH CBaPHBAHHS, XapaKTepHbe AJs HrHHMODUTOB H ar-
raotHHaTtoB. M3 MHHepa/ibHBIX TPH3HAKOB BajKHBIM SIBJISIETCS CO-
OTBETCTBHe Ha(0pa BHTPHYECKHX, KPHCTAJIMYECKHX H JHTHUYECKHX
COCTABJAIIHX KAaKOMY-TO ONpE/e]EHHOMY BHAY H3BepPKEeHHBIX
nopoia. [logo6Guoe cooTBeTCTBHE XapaKTepHO [IJsi HecMellaHHBIX
tydos (. C. Hdsouenunnse, M. B. Xeoposa [10]). Ecau Takoe co-
OTBeTCTBHE He HalJlojaeTcs, 9TO, OJAHAKO, He yKasblBaer Ha oca-

228



JOYHYI0 TPHPOLY KOMIIOHEHTOB; Takas KapThHHAa MOKeT OBITh W
B rpayBakKaX, H B DasJIMUHBIX NepexoiHblX nopojaax, u B cober-
BeHHO THPOK/JIACTHUGCKHX CMemaHHbX tydax. Tsokenas dpaxuus
NenaoBHX TY(pOB KOJIHUECTBEHHO MeHblle, 4eM B rpayBakkKax Ta-
KOro JKe cocraBa, KauecTBeHHO obe/lHeHa MHHepaJjiaMH, OJIHAKO CO-
JAepxuT OoJibllle TEMHOUBETHHIX (eMHUECKHX MHHEPaJoB, B TOM
YHCJIe NHPOKCEHOB, pPOroBbIX OOMAHOK M OJIHBHHA. YKasblBaeTcs
[24), uro GasaspTHYecKas poropast o0MaHKa SIBJASETCA HaAeKHLIM
noKasateseM BYJKAaHHYECKOIO cOCTABA IOPO/IL.

O6unne peaxiHOHHOCNOCOGHOTO BEIIECTBA B MEMJIOBLIX OCajl-
Kax ¥ OoJbluas MJoLlaJb NOBEPXHOCTH COTNPHKOCHOBEHUS ¢ BHell-
Heil cpefoif, BeI3BAHHAA BLICOKOH NOPHCTOCTbIO GOJBIIHHCTBA IIO-
poi, cojep:KaUlHX THPOKJIACTHKY, BBHI3LIBAIOT HHTEHCHBHOE JHA- H
3MNHreHeTHYeCKoe MHHepasoobpasoBaHue, NPOsiBJAAIOLLeeCcss B pas-
BHTHH MONTMOPHJUIOHHTA H (eppHrajilyasurta, XJODPHTOB, KapGo-
HATOB, LEOJIUTOB, 3MNMAO0TA, aabL0MTAa H MHHEPAJOB KPeMHe3eMa —
onaJja, XaJleaoHa, HH3KoTemmepaTtypuoro kKpucrobanaura. O6mem
HOBOOOPa30BaHHLIX MHHEPAJIOB MOXKET CJYXKHTh KOCBEeHHOH Mepoii
obbeMa HCXOANOro nenjoBoro Martepuana. Kpome merporpaduue-
CKHX CYLISCTBYIOT TaKiKe paszjuuHble (anualbHble NMPH3HAKH-HH-
JHKAToOpLl NemnJoBLblX TYy(QOB H nepexoiHLIX MOPOA, OCBelleHHbIe
B cnenuaJ/bHuiX padorax [10, 16 u ap.].

[lo comep:xkaHHIO TeNmJOBLIX YACTHL MNHPOKJACTOBbIE MNOPOALI
noApasjensioresd Ha BYyJKaHHuecKHe Tydsl (MenjaoBbX yacTul, 6o-
Jqee 90 %), tydpurer (90—50 % ), TydoBble NecyaHHKH HAH TYDO-
necyaHukn = (50—10 %) ® necuanuku ¢ TY(OBHIM MaTepHaJIOM
(nensioesix yactuil Menee 10 %).

Byakauuueckne Tyl CyuiecTByior puixabie Tydwsl, eue Apu-
cToTesieM HasBaHHble Tedpoil, coGcTBeHHO TydB (YNJIOTHEHHBIE
OCagKH WJH TOPOJB, LEeMeHTHPOBaHHble B Xoje (PHIUKO-XHMHYe-
CKHX mpespaulenuil), cpapenunle Ty¢bn, HaszBanube I1. Mapman-
Jom [1932 r.] uruuMOGpuTaMu, M crekiidecs TYQbl — arrJOTHHATD,
B nouumanuu I'. Tuppeas [1934 r.].

Tedpa. IlpencraBasier coboil pPEIXALIH NPOAYKT ByJKaHHue-
CKOro HM3Bep:KeHHs, 06pa3oBaBuIHiicd H3 nemjaonana HapasHYHOM,
B TOM uHc/le GOJbIIOM, YAaJeHHH OT BYJKaHHYECKOro ammapara.
Momxer o6JagaTh NCaMMHTOBLIMH CTPYKTYPaMM H MaccHBHOII, ro-
pH3OHTAJBHO-CAOHYATON HAM TpPajdllHOHHO-CJAOHCTOH TeKCTYpoii.
Hlupoko pacnpocrpaneHa B 00JacTAX MOJOAOr0 H COBPEMEHNOro
BYJIKAHH3MA,

HUruum6putol. IlpeacraBasiior coboil naoTHyio nopoay, o6-
p230BaHlYI0 TBEPAbIMH KYCOUKAMH CTekJa, BHTPOGHPOBBIX 00JOM-
KOB M NeM3bl, CIJIABJEHHBIX, CBAPEHHLIX B CIVIOLIHYIO Maccy, H3-3a
yero OOJOMKH TEpPSAIOT O4YepPTaHHs, CrJIayKHBAWOTCH, NPOHHKAIOT H
obuexaior apyr apyra (puc. 43). Ilo coctaBy npeHMylleCTBEHHO
JUIIAPHTOBLIE W JALHTOBBE, BO3MOXKHbB anjesutosbie. [lo BHell-
HeMy BH/JY MAacCHBHLIe WJH C/JO€BAThle MOPOJABI Ceporo 1Bera, co-
JlepIKallie TeMHble y4acTKH (oJiee CHJIBLHOTO crekaHus — QbsMme.
O6pasyioTes M3 packajeHHoro MelnJoBoro NoToka NPH H3BepiKe-
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Puc. 43. CrpykTypHble pasanuufd MexAy BHTPO-KPHCTANIOKIACTHYE-
ckuM TydoM, o6pa3zoBanHbiM H3 nenjonaga (a), H CBAapeHHLIM BHTPO-
KnacTHueckum Tygpom (6). 3apucoska no dotorpadeam uz [24]
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HHAX, OJAH3KHX K KaTMailckomy tuny [16]. Pacnpocrpanens B kaii-
Hozoe M Meso3oe Kamuatku, IIpumopckoro kpas, Apmenuwu,
a taxxke B Hogoit 3enanguu, fdnonnu, Mngonesun, Mranaun 1 mMuo-
THX IPYTHX perHoHax.

ArraioTHHATH. JTO CHEKUHecsl B CIVIOWHYID KaMeHHYIO
Maccy cKollJieHHs 00JIOMKOB DasJH4HOH KPYMNHOCTH — OT KPYMHLIX
raplb A0 TmeanToBHIX wacTum. OOpasyloTcs B xKepsax BYJKAaHOB
BCJEJICTBHE BTOPHYHOTO pPa30TPeBaHHs JABOBHIX YACTHIL HJH BO
BHYTPEHHHX YacCTAX IIJAKOBHIX KOHYCOB B pe3yJbTaTe BbillajeHHs
«JOMASA» H3 PACKaJEHHLIX NOJYMKHAKHX KOMKOB JaBbl NPH H3Bep-
JKeHMs1X cTPOMOOJHAHCKOTO THIA.

CobGcTBeHHO ByakKaHunueckune tTyduou. Ob6pasyores
Jaubo u3 Ttedphl, BHOCAEACTBHH JHTHOHUIMpPOBaNHOl, JHOO B pe-
3yabTaTte JHTHOUKALHH, NPaKTHUYECKH O/IHOBpEMEHHOl ¢ ocanko-
o0pa3oBalieM, YaCTHIL, OCAMIEHHBIX H3 MEIJOBLIX MOTOKOB, TPf-
3eBBIX KOHYCOB (J1axap), BPeMeHHBIX MeMJIOBO-CYCHeH3HOHHBIX T0-
TOKOB, @ TaKiKe H3 ABHXKYLlerocs Jbjia u cHera. Tygs moryt ObTh
JIETKHMH IOPHCTBIMH CO CBEeTJIOH OCHOBHOH Maccoili M CBeXHMH
BKpamnJieHHHKaMi (KaHHOTHNHHIMH) MM  OJEKJIBIMH  TAMKEJBIMH
C 3aMyTHEeHHBIMH HJIH paspylieHHbBIMH NOP(HPOBBHIMH BKpamnJeHHH-
KaMu (naseornnHbiMH). LlBer TydoB 3aBHCHT TaKiKe OT cOCTaBa,
H3MEHSIeTCsI OT CBETJIO-CEPHIX H PO3OBBIX TOHOB Y KHCJHIX, J0 TeM-
HO-CEPHIX H 3€JIeHO-TPSA3HO-CePBIX Y OCHOBHHEIX TydoB. Tekcrypll
TyoB MaccHBHBIE, TPaLallHOHHO-CJIOHCTBIE TOPH3OHTAJBHO-CJOMH-
yaThle U TOPH30HTAJbHO-ca0HCThle. KococnoiiuaTthie TEKCTYPhl VKa-
3LIBAIOT Ha MNepeoT/IOKeHHe OCAAKOB H Ha NPHHAMJIEKHOCTb HX
K Te(ppoiiaM HJH rpayBakKaM.

KoMnonentamMu T1ydos, BbAeNAeMBIMH T10J MHKPOCKOIOM, SB-
JAIOTCA BHTPOKMACTHI, JIHTOKNACTHL H KPHCTA/LIOKJIACTHI, OTCIOAA
CTPYKTYpa Tyda NnpH COAep:KAHHH COOTBETCTBYIOLLEr0 KOMIIOHEHTa
B KoaudyecTBe Gosiee 75 Y% MomKeT OBITH BHTPO-, JHTO-, KPHCTaJIO-
KJaCTHYECKOH MM CMElIaHHOH, eCcJH HH OJMH H3 KOMIOHEHTOB He
IOCTHraeT YKasaHHOTO 00beMa — JIHTO-KPHCTAJJIOKJAACTHYECKOI,
BHTPO-JIHTOKJAacTHUeCKOH M T. J. CTeneHb KpHCTaJJHUHOCTH Tyda
3aBHCHT OT CKOPOCTH OCTHIBAHHSI MarMaTHYeCKOro pacmnjaBa H oOT
MecTa ero HakonjeHund., BOau3u Byakana o6biMHO Ocaxaaercs
KPHCTAJJIOKJIAcTOBAsA YacTh MeMmJOBOrO NMOTOKA, a Mo Mepe yaale-
HUsl — BUTpOKaacToBass. [lpn wu3Bepxkeuuu Byaxana Iluseayu
B 1964 r. pO6aH3H ByJKaHa BHNAJAJH KPHCTAJJH4YeCKHe MArHeTHT,
MJIarnokjaas, nupoxced, a Ha yrarenuu 300 KM — nmpeumymiect-
BEHHO OGJIOMKH ByJiKaHHuyeckoro crekna. [lensin Bysaxkaxnos Kas-
Kasza, OTJIoXKeHHble Ha YKpaHHe, MPeHMYIIECTBEHHO BHTPOKJACTH-
yecKue.

Kaaccndukauus ty¢goB 1o cocTaBy NPOU3BOAHTCA MO NpHHAL-
JIEKHOCTH HX K [JIaBHHIM THIAM MarmMaTHuecKHX 3({y3HBHDLIX
nopoia. InaBHbIMH merporpadHuecKHMH DPA3HOBHJIHOCTAMH SABJIA-
I0TCH JHNAPHTOBHIE, TPAXHTOBHIE, JAALMTOBbIE, aHAe3HTOBbe H 0Oa-
3aapToBLIe Ty, HHAHKATOPAMH COCTaBa KOTOPBIX, Kak W B 00-
lleM cjydyae MarMaTHYeCKHX MOpOoJ, SABJAIOTCS HJIH XHMHYECKHH
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coctaB (tabu. 30), HAM MHHepaJLHBIE ACCOLHAINH, KOTOPLIE IPH-
poaaTcd HHxe (no A. H. 3asapuukomy [1955 r.]).

TMopoast

MuHepanbHble aCCOUHALHHE MATMAaTHYECKHX I(dy3HRHbIX

nopoa
Kucanie:
JHMapHT Kpapu, xanueBniit nosesoit wmnar, aabOGHT-0JHTOKIA3
(6uoruT, MUpoKceHn, porosas oOMaHKa)
Janur Ksapu, onuroxnas-anfieann, GHOTHT, poropas ofMail-
Ka (aBTHT, THIEPCTEH)
Cpenune:
Tpaxur Kanuesnlit nosesoit wmnar, onuroksaas-anfesnH, GHo-
THT, porosas ofMaHKa (MHpPOKCceH)
aAHJIe3HT Angesun (ange3auH-na6pajop), JAHONCHI-aBLHT, TH-
nepcTeH, poroBas oOMaHKa, GHOTHT
OcroBHble:
6asanbT Jla6pagop (naGpazop-GHTOBHHT), aABTHT, THNEPCTeH,
6GasanbTHYeCKasn poroBas OGMaHKa (OJIMBHH)
TABJIMLIA 30
Xumuueckuit coctap (Bec. %) nemnosnix Tydos
KoMnoneHTsl 1 2 3 4 5
SiO, 48,00 54,82 54,94 71,09 68,88
TiO, 0,50 0,46 0,75 0,29 0,16
Al,O4 17,24 17,18 16,85 14,04 16,55
Fe,Oy 0,92 2,13 1,23 1,81 1,46
FeO 9,85 7,74 6,41 0,17 0,57
MnO 0,36 0,42 0,22 0,05 0,05
MgO 5,22 4,84 2,59 0,59 0,55
CaO 11,94 2,76 6,34 1,69 0,48
Nay0 2,92 1,40 4,34 3,64 3,06
K,O 0,27 1,80 0,67 4,39 4,64
SO, — 0,52 = s —
P,0; — — — 0,08 0,20
CO, 0,19 0,42 2,24 — -
(] - - — — 0,10
H,O+ 0,58 4,68 2,94 1,78 1,88
H,0— 0,79 1,20 0,24 0,09 1,40
Ik m. n. 1,29 — — — i
Cymma 100,07 100,37 99,76 99,71 99,98
|

Mpumeuanusn I.

KHChOro cocrasa,

Kaskas.

BazaawstoBas Tydobpekuus.
mennblit Tyd ocuosmoro cocraBa. Bamkupus, Ypaa. 3. Aageantosuift Tyd. Kaskas. 4. Tyd
aunaputoBbift Tyd. Kapxas (ana-

5. Yactuuno pasdomMeHHH
ausel M3 paGotel B. ®. Mopkoekunoft [1964 r.), watupywores no A. A,

P.

Huxusas TyHrycka. 2.

Paano-

Ipeponckomy [25]).
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B moposax ¢ HeH3MeHHBIM BYJKAHHUECKHM CTEKJIOM MOMKET HC-
M0/Ib30BATbCH €ro NoKasaTesb NMpejoMieHHs (cM. puc. 8).

Bropuunsie  nmpeoGpa3oBanusi,  HHTEHCHBHO  NpOTeKalollHe
cpasy nocJie HaKONJIEHHsA MHPOK/JIACTHKH, HCKaXKAaIOT ee NMepBHYHbIH
KOMIIOHEHTHBI cocTaB; HauboJjee pacnpocTpaHeHbl AeBHTPH(HKA-
IHSl BYJKAHHYECKOTO CTeKJa M pacKHCJeHHe TMJATHOKJIA30B J10
aapbuta. B Tydax xuesoro coctasa, KpoMe TOTO, 06pasyoTes BTO-
pHUHBIE CJIIOJBI, ONaJ, HH3KOTeMIepaTypHbii KpHcTOGaJHT, KBapl,
rajiyIyasuTt, KaoJHHHT, B CPeLHHX NOPOLAaX — HATPOBLIE ILEOJIHTHI,
aabOHT, MOHTMOPHJLIOHHT, (eppHrajiyasurt, XJOPHT, B OCHOB-
HbIX — HEOJIUTHl, aJAbOHT, MOHTMOPHJIJIOHHT, XJOPHT, 3NHAOT, OuYeHb
XapakTepHel KapOoHaTHble MHHepaJbl. BeaeacTBue MmeracoMarHue-
CKOro XapakTepa H3MeHeHHii o0pasyiorcs nceBloMopdoO3bl arpe-
raToB CJIOJBl 1O KaJHEBbLIM MOJIEBBHIM IIMaTaM, CMecH KBapua H
ansbuta mo 3¢Q¢ysuBHEIM 006JOMKAM, arperatoB anbOHTa, 3IH-
Jora, KapboHATOB MO IUIATHOKJa3aM, MOHTMOPHJJIOHHTAa 110
CTeKNy.

B pesyabTaTe mnosHOro 3aMelleHHs BYJKAHHUECKOTO CTeKJa
MHHepalaMH TPYNNbl MOHTMOPHJJIOHHTA (DOPMHPYIOTCA TJIHHHCTbIE
MOPOJLL ¢ PEJMKTOBBIMH IENJOBLIMH CTPYKTYpaMu — GeHTOHHTHL M
duiopuaunel.  XpMu4Yeckuit cocraB TydoB (cMm. Taba. 30) 6ausok
K COCTaBY HCXO/JHOTO MAarMaTHYeCKOro pacnjasa, OTJHYasfiCh MeHb-
IHM cOJlep:KaHHeM JieTyyHX. BiusiHHe npHMecell H BTOPHUHBIX
nponeccoB OOBIYHO TPHBOAHT K CMeUIeHHI0 HCXOAHLIX COCTABOB
B cTopony GoJjiee KHCJBIX TIOPOL.

Hazpanue Tyda ckiaaabiBaeTcs M3 rpaHyJlOMETPHYECKOro NpH-
3Haka, CTPYKTYpHOro BuAa OOJOMKOB H Ha3BaHHs JaBOBOH TO-
pOJALI, KOTOPOH OTBedaeT cocTaB Tyda — HanpuMmep, NMcaMMHTOBBIi
KpHCTaJIOKIacTHYeCKHil Tyd aHJe3uTa, ajeBpPONCAMMHTOBLIH BHT-
PO-KPHCTAMJIOKIACTHYECKHH Ty aAauuta. [as mopoj, 3aTPOHYThIX
pasJioeHHEM, YKa3hlBaeTcs TIVIaBHBII NPH3HAK H3MEHeHHs —
OKpeMHeJblil, MOHTMOPHJIJIOHHTH3HPOBAHHBIA H T. .

(O6pazoBaise TY)OB NPOHCXOAHJIO HAa TNPOTSAKEHHH BCefl reo-
Jornueckoil ucropun. Tak ke Kak H JiaBOBble NOPOJBI, B IPHPOZE,
coraacuo E. @. MauneeBy, Haubosee pacnpocTpaHeHbl aHIe3UTO-
Bbie M (asajbroBble TY(B, 3HAYHTEJbHO MEHLIIE — JIHIIAPHTOBLIE
H JalHTOBHIE.

XoTs nmensioBelH MaTepHaJs cnocobeH IepeHOCHTbCH Ha MHOTHe
COTHH KHJIOMETPOB (MHOLEHOBHE TY(QH BYJKAaHOB 3aKapnaThs
passuthl Ha 3anafe Epponefickoit naatdopmbl, aKuarblIbCKHE H
anmiepoHcKHe — MemJbl  ByJakaHoB — KaBkaza  pacnpocTpaHeHH
B TypkmeHHH, coBpeMeHHHe mnenasl KypHabckHX H AJIeyTCKHX
BY.IKAHOB 3aHHMAIOT THICAYH KBaJpaTHHIX KHJIOMETPOB B ceBepo-
3anaaHoit yactn THXOro oxkeaHa), CyIlecTBYeT NMpsiMas CBf3b Me-
#Jy meTporpaHUecKHMH PpasHOCTAMH TY(POB H Te0JOTHYECKHMH
CTpYKTYpaMH. Mexay 3BOJIOUHOHHBIM DPSIAOM  TeOJOTHUECKHX
CcTPYKTYp  (cpeauHHO-OKeaHmueckHe  XpeOThl — OKeaHHYECKoe
JI0KE — OCTPOBOJYKHble 30HBI KOHTHHEHTaJIbHbIX OKPaHH — CKJIal-
YaThle CHCTEMBbl KOHTHHEHTOB) CYIIECTBYeT npsAMas KOppeJslHOH-
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Hasl CBA3b C PsJOM BYJKaHHYECKHX, B TOM YHC/e DPHIXJbIX IKCIJIO-
3HBHLIX oOGpasoBaHHli: 6asa/jbTOBble — aHIE3HTOBHE — JalLHTOBBIE
H JHnaputoBble Ty(ol. OTpaxieHHEM I0C/eA0BaTeNbHOI0 pPa3BH-
THSI Ha3BaHHBIX Te0JOTHYECKHX CTPYKTYp BO BpeMeHH sBJSieTCs
CyLLEeCTBOBAHHE YKa3aHHOH MOC/el0BaTe/bHOCTH B CMeHe 3KCIJIO-
3UBHBIX [POAYKTOB B BepPTHKaJbHBIX pa3pe3ax Ie0CHHKJIHHAJbHO-
CKJ1a[4aThlX CHCTEM.

Typours, TypoBHEe mNnecyaHHKH H TMNecyaHbl e
nopoaun ¢ TypoBuM MaTepHaaoM. Oriauyalores or Ty-
¢oB H Apyr OT Apyra TOJBKO COOTHOLUEHHEeM IelJIOBOrO H oca-
LOYHOTrO KJacTHyeckoro MmatepHasaa. Taxkum ofpasom, 3TH TOHS-
THSL SIBJSIIOTCST YHCTO TMeTporpa@H4YecKHMH; HONBITKH BJIOMKHTb
B HHX TeHeTHYeCKHil CMBbICJ, TMOHHMas MoA TyhpdHTaMH HIH Ty-
(OBHIMH IleCYaHHKAMH MepeMbiThle TY(H, TY(H BOAHOIO NpPOHC-
XOXKAEHMsI WJH HHbBle 00pa3oBaHHsl ONpeeJeHHOH NPHPOAHL,
He/b3sl NIPH3HATh YAAauHBIMH. YMeCTHO BCNOMHHTB, yto O. Miorre
BrnepBeie B 1893 r. TydduTOM HasBaJ TaKyl TOpOAY, KOTopas
cJ0XKeHa CMecbl0 PBIXJHIX BYJKAHHYECKHX H OCaJ0YHBIX TIpo-
AYKTOB.

[TensoBuifi MaTepHas B Ty(pduTax (comepxauuica B Ko-
aunuectBe 90—50 %), Tydponecuannkax (50—10%) u nmec-
YaHHKax ¢ TY(QPOBHM MaTepunaJoMm (mocinefHero meHee
10 %) ysnaercs mo OTMEUEHHHM BHILIE NPSMHIM H KOCBEHHBIM
NpH3HAaKaM, OAHAKO J[HarHoCTHKa ero CHJbHO 3aTpyJdHeHa H He
BCerja BO3MOMKHA UYHCTO neTporpaduueckuMu MeTofaMH. QOHIYHO
yilaercsl BHAEJHTb KaKylO-TO 4YacCTh MaTepHala BYJKaHHYECKOIl
NPHPOJAE H YacTb oOcajo4yHoro wmartepuana. IlpusHakamu coG-
CTBEHHO  06JOMOYHOrO  (0CaZOYHOr0) MaTepHasta SBJIAIOTCSH:
1) cocTaB uacTHL, €CJM OHH NpeACTaBJeHbl 0CafOYHBIMH, METa-
MOP(HUECKHMH HJH HHTPY3HBHRIMH MarMaTHYeCKHMH MOPOAaMH;
2) cheabl CTPYKTYpHOH 3pesiocTH 0O6GJOMOYHBIX TacTHL — OKAaTHI-
BaHHS HJH COPTHPOBKH MO pasMepy; 3) s BYJKaHHYECKHX IMO-
pOJ— HX HECOOTBETCTBHE COCTaBY TIJIaBHOH Macchl NHPOKJIACTH-
YeCKOT0 MaTepHalla, a TaKkKe OTCYTCTBHE 3aMeTHHIX BTOPHYHBIX
npeoGpa3oBanuii, OXBAaTHIBAIOIIHX 3aBefOMYI0 MHpOKJacTury. On-
HAKO MocJje BBIAeJNeHHs KpaiHuX wieHoB (TydoBOro H ocalod-
HOTO MaTepHaja) MOXKeT ocTaBaTbed 1pobJaeMaTHYHOI 3Ha4H-
TeJlbHAas Macca MaTepHaJda C HEOTYeTJIHBBIMH TNPH3HAKaMH, IJd
H3yUeHHsi KOTOpoi TpedyloTcs cneuualbibie nojeBble H Jabopa-
TopHbie HceaenoBaHust [Borsumkuna JI. H., 1954 r; Koccos-
ckaa A. T, HOlyroe B. M., 1961 r.; Hsouennaze I'. C., 1969 r.;
Hsouennaze I'. C., Xsoposa M. B., 1970 r.; Jlyunuknii B. H.,
1970 r.; ®poao B. T., 1970 r.; Maanees E. ®., 1977 r].

Tyddure, nonobio Tydam, pasjgensiorcs N0 BeLleCTBEHHOMY
cOCTABY NHPOKJacTHuecKoil uacTu. Takme oTMeuaeTcs CTPYKTYPHOe
COCTOSIHHE nocJje/neii: SiBAsieTcsl JH OHa BHTPO-, KPHCTAJNIO- HJH
JUTOKJAcTHUeCKOil. B Ha3BaHHH NOPOALI OTpaKaercsi KPyMHOCTb
MaTepualna, CTPYKTYpHbIHi 06JHK 06JOMKOB M BellecTBeHHbIH cO-
CTaB, HamnpuMep TNCAMMHTOBHIH KPHCTAJJIO-BHTPOKAACTHUCCKHI
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Tyddur angesnra. Tydossie necuannkn H nopoist ¢ TydoBoil npu-
MECBI0 TMOJApasje/siioTcsi H HAa3bLBAlOTCA 10 COCTaBY 0CaA0YHOI
K/ITacTHKH, Hanpumep, aujesutosas Ttydosaa (30% nupokna-
CTHKH) IpayBaKKa.

Tydpdure 1 TydoBee necyaHHKH 06pasyloTcsl, KOTAa OAHOBpe-
MEHHO C TeIIOBBIM MaTepHajoM ocax1alTcsi 0GJIOMKH TNOpoJ,
Gonee APEBHHX, YeM Te, KOTOPHE CBA3aHbl C Pa3BHTHEM JaHHOTO
Bya1KaHuueckoro ouara. OHH MoryT OBITb IIPHHECEHbl BETPOM,
3axBaueHbl IMEIJIOBBIMH [OTOKAMH, JaxapaMu WIH ABHXKYIIHMCA
JIBJOM.

B uesnom e wMmacwralGbl passuTHA TY(QEOHTOB H TY(OBHIX
MOpoj OrpaHH4YeHHbl, TaK KaK cMelleHHe [e[JOBOTO MaTepHa.a
¢ 06JI0MOYHO-0CALOYHBIM Yallle BCEro MpelnoJaraer rnepemMenc-
HHE NMHPOKJACTHKH BOAHBIMH HJIH BO3AYIIHEIMH NOTOKAaMH, a cjie-
JOBaTe/]bHO, HX IEpPexold, B CHJY OTOBOPeHHBIX KJacCH(MHKALHOH-
HBIX paMok, B TedpOHAB M NETPOKJACTHUECKHe (BYJKaHOKJIACTH-
yecKHe) rpayBakkH addunnoii rpynns. BoabwinHCTBO nOpOL,
ONMHCAHHBIX B JITepaType Kak NepexoAHHe Ty(OBO-06/10MOYHbIE
obpa3oBanusl, B JeHCTBHTEJIbHOCTH TNPHHAAJIEXKAT, MO-BHAUMOMY,
HIMeHHO Te(pponaaM H aQHHHBIM FPayBaKKaM.

KcenorydoBnie nopopb

3To nOpoAb, B COCTaBe NHPOK/JIACTHYECKOTO0 MarepHala KOTO-
puix copepxuTest Goaee 50 % kcenorydoBoro Martepuana. Ilo
aHaJIOTHH € NEeNJIOBBIMH TNOPOLAMH CpPeiH HHX BBIIJISIOTCS pas-
HOCTH C MPHMeChbio NTHpPOKJaacTHKH (Menee 10%), Kce-
HOoOTybh OBHE TOPOAH (kcenorydponecuanuku, 10—
50 % nupokaacTHkH), KceHoTyppuTm (50—90 % nupokna-
CTHKH) H KceHOoTy(hH (Gonee 90 Y% nupokmactuku). I'pyGool-
JIOMOUHBIE KCEHOTY(pH HOCAT Ha3BaHHe 3PYNTHBHHEX Opex-
yni. TepMHHOM <«KceHOTY(OBHIi» MaTepHal, <«KCeHOTY(oBbie
06/J0MKH», BBeAeHHBIM B 1959 r. E. @. MaJjeeBnM, 00 belHHAIOTCA:
1) uuTpatennypHueckne OOGJOMKH TJyGOKHX CJOEB 3€MHOH KOpbI
HJIH TIOJLKOPOBOTO BellecTBa; 2) MartepHas ¢dyHLaMeHTa BYJIKaHH-
YeCKHX TOCTPOEK H3 OO6GJOMKOB OCaJlOYHHIX, MeTaMOp(HUYECKHX H
NAYTHHHYECKHX TOPOJA, MHTPY3HBHHX H 3(dQy3uBHbX; 3) npo-
AYKTH NpPeAbAYIIHX H3BEPXKEHHH, cJaraloliie OCHOBAaHHA H
JKepJsia BYJKaHOB.

KcenortydoBeiit MaTepnan Moxer (OPMHPOBATLCH He TOJbKO
npH coOCTBEHHO BYJ/IKAHHYECKON AesiTe/IbHOCTH, HO TaKixKe B amar-
MaTHYeCKHX 00pasoBaHHAX — Maapax M JAHaTpeMax, B TOM YHCJe
B TpyOkax B3pbiBa KuMGepauToBoro tHma. CyIlecTBYIOT mNeTpo-
rpathuyeckHe, MHHEpaJOTHYeCKHe H  TreoJIOPHYECKHe IPH3HAKH
KceHoTy(oBoro MarepHana. Ilerporpaduueckme mTpH3HAKH MpO-
SIBJSIOTCSl KaK CJeACTBHE TeMNepaTypHOrQ BO3AEHCTBHS TopAYHX
MarMaTHYecKHX pAaclJaBoB, YUacTBYIIUIHX B H3BepkKeHHH. ITO
KpacHOTO IBeTa OTOPOYKH Ha o06JOoMKax MOpPOJA H MHHEPAJOoB,
BO3HHKIIHE OT OCBOGOX/EHHA THIDPOOKHCJOB »eje3a, Kpachble
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OKpaCKH y TeMHOLBEeTHbIX MHHepa/OB KaK pe3y/bTaT HX paspy-
IIeHHd, MOMYTHeHHE HJH pacnaj IIoJeBbIX I1IMaToB, KPHCTaJLI0-
KJAcTOB HJH ()eHOKPHCTOB BYJKaHHYECKOrO CTeK/a, HaJHuHe cle-
JIOB OIlJIaBJEHHS Y KPHCTAJJIOB KBapla H IOJeBblX WINATOB, CJe-
JOB  CIIEKaHHfl, YAacCTHYHOrO  HJH IOJHOrO  MNepenJiaBjeHHst
C npeBpallleHHeM B UJaKH Yy OOJOMKOB pasJHYHBIX [OPOZA,
a TaKkxe BO3MOXKHOE pe3Koe HECOOTBETCTBHE COCTaBa OT/AeJbHBIX
(parMeHTOB  COCTaBYy OCHOBHOfi BYJKAaHOK/JACTHYECKOH Macchl.
Kcenotydn, ocobeHHO 3pyNTHBHbie OPEKYHH,— STO IMOPOABI LIH-
POKOrO rpaHyJIOMeTPHYECKOro chekTpa, cojepxaiide GoJibllioe
KOJHYeCTBO TpyOBIX, JHIIEHHBIX OKaTaHHOCTH 06/JOMKOB, 3aKJi0-
UCHHBIX B TOHKOJHCIEPCHOE BelllecTBO.

KceHoTydoBblii MaTepHall KHMOEPJAHTOBHIX TPYyOOK COAEPMHT
XdpakKTepHble MHHepaJbHble acCOlLHalMK H3 OJHBHHA, THPOKCE-
HOB, WJbMEHHTa, XPOMIUMHHE/IHIOB, anaTHTa, TypMaJjHHa, Tomasa
H Ap. Marephan orjenbHeX Tpy6ok B3puiBa CuGupckoit, AdpH-
KaHckoii, CeBepo-AMepHKaHcKoi naaT®OpM H JAPYTHX DPErHOHOB
MOKeT OHITh H OYeHb CJOXHBIM, H OdYeHb mnpoctbiM. Hampumep,
B IloToMckoM Haropbe oOmHCcaH KpaTep, CJOMXKEHHBIH OGJOMKaMH
M3BeCTHSKa, B 3akapnatbe — TPyOKH B3pHBa, COCTOsIIIHE H3 06-
JIOMKOB NeCYaHHKOB.

K reonoruueckHM npH3HakaM KceHOTY(dOBOro maTepHasna oOT-
HOCATCA: COOTBETCTBHE COCTaBa OGJIOMKOB COCTaBY KOPEHHBIX I10-
poa cyBcTpaTa, yBe/lHUEHHe HX KOJHYECTBAa B CTOPOHY H3BECTHHIX
HJIH NpeAnojaraeMblX ILEHTPOB H3BepeHHH, ryOHHHBIA Xxapak-
Tep nopoad B 0O6JOMKax (rpaHyJHTOB, 3KJIOIHTOB, H3MEHEHHBIX
yaAbTpaMadHUTOB, KPHCTAJJIHYECKHX CJaHIEB, rPaHaToB), a TaKkKe
oflee reoJorHyeckoe MoJOKeHHe pPaHOHOB, He HCKalOualollee
BO3MOKHOCTb TPOSIBJIeHHS! 3PYNTHBHOH JesTeJbHOCTH.

Tedponnubvie ncaMMHTOBbIE MOPOJABI

SIBnAoTCA  NPOAYKTOM INEPeoT/IOXKEeHHs PBIXJAOro MelJoBOro
MaTepHa/ja —Tedpel. B o6nacTsix cOBpeMEHHOTO BYJKaHH3Ma
TedpOMALl IMHPOKO pacnpocTpaHeHsl W xopoilo usyuensl [10, 16,
24]. TpebGyeTcss o4YeHb HENPOJOJIKHTEJNbHOE BpeMsi, BCero He-
CKOMIbKO JeT, 4TOOB mpH OGJaronpHATHBIX YCJOBHSX MelJIOBHII
MaTtepHas TnpuHoGpes HOBHle uepThl 0] JAeHCTBHEM MOBEPXHO-
CTHBIX BOJl M MOPCKOH a0pasHH — XOpOLIYID COPTHPOBKY 3epeH
10 KPYMHOCTH H COCTABYy C COXpaHeHHEM MpPeHMYLIeCTBEHHO BHT-
pPOHPOBEIX CTPYKTYp OGJOMEKOB, XOPOLIVIO OKATAHHOCTH YacTHIL,
rOpH3OHTAJbHO- HJAH KOCOCJOHYaThle TEKCTyphl CO CJefaMu 3po-
3HOHHBIX mepephiBoB. Ilo 3THM npH3HaKaM COBpeMeHHHE Tedpo-
HIABl JIEPKO Y3HAIOTCA H XOpOUIO OTAENATCH OT BYJKaHOTeHHOH
MHPOKJIAaCTHKH. B 06/acTAX COBpEeMEHHOro BYJKaHH3Ma OHH pac-
npocTpaHeHsl MO NepHGEPHH MHOTHX BYJKAHHUECKHX MOCTpOeK,
cJ1IaraloT [pPOJIOBHAJbHBle HIeiddbl, LeJbTH MalblX pek, JApPeHH-
pyIOUIHX paHOHBl PAa3BHTHA MEIJIONajoB, MOPCKHE Teppachl, NpH-
Opexnbie JMIOHB H muspku. [lo-BuamMoMy, BesHKO yuacTtHe Ted-
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pOHAOB B 1IeAb(OBOH 30He BYJKAHHUECKH AKTHBHBIX KOHTHHEH-
TAJbHBIX OKpauH, B TYpOHAHTAX KOHTHHEHTAJbHBIX MOJHOMKHII H
uineiiax BYJAKAHOWAHLIX OCAAKOB, BBLITAHYTHIX B HampaBJeHHAX
FOCMOACTBYIOIIHX TEYEHHH H BETPOB, HaNpaBJEHHBIX OT LEHTPOB
aKkTHBHBIX H3BepikeHuit. ITo-BHAHMOMY, Tak e BeqHKAa poJb Ted-
POHAOB KaK NPOAYKTOB, CHHXDOHHBIX H3Bep:KEHHSM, B JIPeBHHX
BYJKAHOr€HHO-0Cal0uHbIX ToJax. OJHako TPYAHO YyKasaTb Ha-
AedHbple nmeTporpadHueckue KPHTEPHH, KOTOpbie MO3BOJHIH Ol
B KaxKJIOM KOHKDETHOM cJydae OTAeNATb HCKomaeMmble Tedponabl
OT TPOAYKTOB IepeMblBa KOHCOJHAHPOBAHHBIX 3()QY3UBHBIX T110-
poJ, ONMHCAHHBIX B IpeAblAyllell TJaBe Kak rpayBakku adduinoi
TPYNMBL



XI

TJIABA

NMPOUCXO)XJAEHHE MHUHHEPAJIbHBIX BH10B
MECYAHBIX NMOPOJA H 3AJAYU NMETPOTPA®HHU

[Terporpadusi mecYaHHKOB €CTb YYeHHe O MHHepaJbHBIX BHAAX
3THX IOPOA: HMX COCTaBe, CTPYKTYPEe H Ie0JIOTHYECKOM IIPOHCXOXK-
neaud. [eosorHueckoe — NpOHCXOXJeHHe — MOHATHE  IUIHPOKOe,
BKJIOYalolllee KOMILIEKC PasHOOOPas3HBIX B3aHMOCBfI3AHHBIX (ak-
topoB. OJHAKO BeAYLIHM, ONpPeAeJSIIOIHM CpPeAH HHX sBJseTcs
TeKTOHHYECKas: NPHPOJLA pPErHoHa, B KOTOPOM OCYHIECTBJISIOTCS
pasHooGpasuble reoJiorudeckue coOBITHS, NOPOXKIEHHbIE BHYTpEH-
Heil W BHelIHeH JHHaMHKOH. BbisiBleHHe 3aBHCHMOCTEl MeXay
MHHEpaJ/bHBIMH BHIAAaMH TNecYaHBIX MOPOJ M TeoJOrHYecKoH CTPYK-
TYpoii H peuleHHe oOpaTHOH 3ajayu BOCCO3JAHHS TIeO0JOTHYECKOI
CTPYKTYpPhl 10 COCTaBY MeCYaHBIX OTJIOXKEHHH SBJAIOTCS IJ1aB-
HbIMH B NeTporpadu.

leocTpykTypnl u nerporpaduu. Bee, KTO BHHMATe/JbHO 3aHH-
Majcs nerporpaduelil necyaHuX TOPOA, B TOH MJIH HHOH Mepe
CBSI3BIBAJH HX COCTaB C TeoJIOTHYeCKHMH CTpyKTypaMu. HamnGoiee
OTYETJHBO CBfI3M COCTABa C TEKTOHHUECKHMH CTPYKTypaMH ObliH
BuisiBjcHl B pabGorax II. Kpuuuua [59], M. C. Illsemoma [53],
JI. b. Pyxuna [31], 1. Meaanerouna [60], A. B. PoxoBa ¢ cotpya-
nukamu [30], @. Ilertumxona [23]. @. Ilerrmmxon u mp. [24],
passBuBasi npexctaBiaenust [I. KpblHuHa 0 cTaguiiHOCTH pa3BHTHS
BEIleCTBA I[eCYaHMKOB B TEOCHHK/JIHHAJILHOM LHKJIE H HIECH
K. O6ysna o NOJSAPHOCTH T€OCHHKJIHMHAJEH, H3JIOMHIH TPHHIH-
MHaJbHYI0 CXEeMy pachpefeseHHs] MHHEPAJbHBIX THIOB MECYaHBIX
MOpoj B TeOCHHKJIHHAJIbHOH NpH3Me, a TaKkKe [OKa3aJlH pasHO-
ofpasne ckaagyaTelx objacTeli B OTHOLIEHHH 00BEMOB HakKomJe-
HHA H COCTABOB IECYAHBIX MOPOJL.

Marepuas npeibAYIIHX [1aB, ACCHMHJHDPOBABIUHA CpelH
IIpOYHX JAHHBIX BBIBOJB HAa3BAHHHIX HCCHAefOBaTeNei, Mo3BoJfET
NPOJABHHYTbCS ellle AaJjblie B TOHHMAaHHH CBsi3eH MeAy MHHe-
paJbHLIM COCTABOM [1€CYaHMKOB M TIe0JIOTHYeCKHMH (TeKTOHHYe-
CKHMH) CTPYKTypaMmH. JIJsl 3TOr0 OCHOBHBIe MHHepaJbHEE BH[bI
mecuaHblX IOPOJA CHAELYeT pAaclOoJOXKHTh B ONpeje]eHHOl moce-
JOBATEJNbHOCTH — B TOPSIAKE  DACIIHPAIOIEHCS TreTeporeHHOCTH
CHCTEMbl, WIH B MOpPfAJAKe Bo3pacraoulero uncjaa ¢akropos, dop-
MHPVIOIIHX  06/10MOYHO-KOMNOHEHTHBIT coctaB. Torma Hauago
paga 3afiMyT nopolbl, oGpasoBaHHble OT paspyllieHHss HauboJsee
NpOCTOil TOJNIEMTOBOH MAarmhbl, CpPeJHIOI YacTh PsAa — NPOLYKTHL

238



CMelleHHst pa3Hoo6pasHbIX TOPOJ, 3aTPOHYTHE SK30TeHHOH nepepa-
00TKOIl, H KOHel psja— NPOAYKTH, NOJHOCTBIO NepepaboTanHble
IK30TeHHBIMH (aktopaMmu. Psja Takux nopoj, KOTOPBIH MOKeT
OHTL Ha3BaH NneTporeHeTHYeCKHM, BKJKYAET B cedsi: yabTpa-
MaduueckHe rpayBakKH, MHPOKCEHOBbE, OJHBHHOBbIE, CepIeHTH-
HOBble IIeCKH—-OCHOBHHle rpayBakkdH, Na— Ca-apkosb—-aH/e3H-
TOoBHle H (eJb3HTOBble TrpayBakkH, Na-apkosb—K —Na- wu
K-apKo3b—JIHTHTOBblE TpayBaKKH—>IIPOAYKTH CMEIICHHSI [eTpo-
KJACTHYECKHX, MOJIeBOIINATOBBIX H JHTHTOBBIX TPayBakk (rpymnma
MOpoJ, B KOTOPOH MOryT OBITb INOCTPOEHBHI CBOH MaJibie psijihbl)—-
TIPOAYKTH HEMOJHOTO BhI3peBAHHA (Me30-H OJHTOMHKTOBLIE Iec-
YAHHKH)—-TIPOAYKTH TOJHOrO Bbi3peBaHHs (MOHOMHHEpaJbHLIE
KBaplleBble IeCKH).

PaccmarpuBas noJjoeHHe YJIEHOB IIeTPOreHETHYeCKOro psja
B COCTAaBe COBPEMEHHBIX H YeTBEPTHYHBIX OCAJKOB, pacnpocrpa-
HEHHBEIX Ha Halleifl IJaHeTe, JIErKO YBHAETb HX TECHYID CBf3b CO
CTPYKTYPHBIMH 3JIeMEHTAMH COBPEeMEHHOH 3eMHOH KOpHl pasini-
HOTO Macuitada.

1. OcHoBHOe CTpPYKTypHOe [eJieHHe 3eMHOH KOPLI Ha OKeaH H
KOHTHHEHT HAaXxO1HUT OTpaxeHHe B pa3MellleHHH B HHX OmNpeleseH-
HBIX TNETPOTeHeTHUYEeCKHX YJIEeHOB psjla OT yJbTpaMaduuecKHx rpa-
yBakk a0 Na-apkosoB B okeane, ot K — Na-apkosoB no kBapue-
BbIX IT€CKOB HA KOHTHHEHTE.

2. B npemenax oKeaHa YyJbTpaMadHueckHe TIpayBaKKkH, cep-
TIeHTHHOBbIE M OJIHBHHOBbIE MMeCKH PAaclnpocTPaHeHbl TOJbKO B 30-
HAX CpeAMHHO-OKeaHHYeCKHX XpeGTOB, OCHOBHbIE TpayBaKKH — Ha
OKeaHHYeCKHX mJaTopMax B y4YacTKax aKTHBHOTO BYyJKaHH3MA;
Te H JpPyrHe TeCHO acCONHHPYIOT ¢ THAJOKJIACTHKOM, CTOJIb Xa-
paKkTepHOii a5 OKeaHHYeckHXx 0a3ajbTOB, OT KOTOpOil OHH He
BCerja Moryt ObITh HaZleKHO OT/e/eHH.

3. TlepudeprH OKeaHOB MO HCTOUHHKY NHTaHHST MOTYT OBHITh
4BTOHOMHBLIMH, Kak 3To HalmaofaeTca B 30HAaX OCTPOBHHIX JAYT,
HJIH CBS3aHHLIMH C KOHTHHEHTOM, YTO XapaKTepHO AJisi Nepexof-
HEIX 061acTell ¢ MPOCTHIM CTPOEHHEM.

K. Kpykom [1974 r.] 6bls0 BHIEJEHO TPH NeTporpadHuecKHX
H BMecTe C TeM TeOJIOTHYECKHX THMA [eCKOB KOHTHHEHTAaJbHBIX
(oKeaHHUecKHX) OKpauH: a) GeiHble KBapleM, C OTHOLIEHHEM
KoO/Na,O<« 1, Bozunkamuine InpH pPa3pylIeHHH OCTPOBHBIX JVT;
6) nmpoMmexkyTouHBle TO KBapuy, ¢ oTHouweHHemM K,O/Na,0<1,
06paaOEaHHbI€ NMpH paspyilieHHH aKTHBHBIX KOHTHHEHTANbHBIX OK-
pauH aHAMACKoro THma; B) OoraThle KBaplieM, ¢ OTHOILEHHEM
K:0O/NasO>1, dopmupyiomiecs vy KOHTHHEHTAJbHBIX OKPaHH CO
CIIOKOHHBIM PEKHMOM.

Kaxablilt W3 3THX THIIOB NECKOB COOTBETCTBYET OMNpeaesieHHbiM
u/eHaM BBIJIEJEHHOTO NeTPOTeHeTHUECKOro paaa. AHIE3HTOBEIE H
(esib3HTOBHE TIpayBakkH M Na-apKo3bl OTBEHalOT MEpPBOMY THIY
neckoB K. Kpyka, oHH H OXBaTHIBAlOT OCTPOBOJAY:KHble 30HHI, ac-
COLHHUPYSl ¢ XapaKkTepHoil Aasi 3THX 30H [XBopoBa M. B., 1980 r]
nemaoBod u TedpoBoil BYJIKAHOKIACTHKONM, MMelollieii cocTaB oOT
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OCHOBHOTO /0 PHOJHTOBOTO H JALHTOBOrO, ¢ lipecbiajaHHeM aH-
Ne3HTOBOTO MaTepHasa. [IocKOJAbKY MO NEeTPOXHMHUYeCKHM 0Co6eH-
HOCTAM OTMEYeHHBle MecyaHHKH OJHXKe K OKeaHHYeCKHM, ueM
K KOHTHHEHTAJbHBIM, OHH OOBEAHHAIOTCS ¢ TEPBBIMH B OJHY
rpynny. Takoe obbepnHenne HAXOAHTCA B COOTBETCTBHH C Te0JiO-
rHYECKOH NPHPOAOH 30H HX pacnpocTpaHeHHs, NOCKOJbKY OCTpO-
BOAYKHBHE CHCTeMBl [PH MHOIHX NePeXOJHBIX 4YepTrax sBJAITCH
BCE JKe HacTAMH OKeaHHUeCKHX, @ He KOHTHHEHTaJbHBIX CTPYKTYP.

AKTHBHBIE OKPAaHHBl MaTePHKOB, JIHIUEHHBE OCTPOBHBIX VT, ¢Ja-
raloTcs TpPEHMYIIECTBEHHO TOJHMHKTOBBIMH TpayBakkaMH, cMe-
HIAHHBIMH MeTPOKJAAaCTHUECKO-aPKO30BLIMH HJAM JHTHTOBBIMH HH3-
KOKBapueBbIMH meckamu (sropoil tun neckoB K. Kpyka). ITaccus-
HbEle OKPaHHH BHIIOJIHAIOTCH NPOAYKTAMH CMelueHHs H 00pafoTKu
pasMuyHbLX, NPEeHMYIeCTBENHO JIMTHTOBBIX PAa3HOCTECH I1ECKOB,
K—Na- n K-apkosos. XoTa ocajKoHaKoNeHHe MOMKET NPOHCXO-
IHTL 32 BHellleil rpaHuueil wmeabga, nogodHbie NECKH H MO MHHe-
panbHo-nerporpaduueckuM 0CoOGeHHOCTAM, H MO HCTOUHHKAM HH-
TAHHA AOJAKHBI ObLITH OTHECEHBI K KOHTHHEHTaJIbHOoH ¢ reoJoruye-
CKOH TOYKH 3PEeHHS TPYIIAe NOPOI.

4. Cpenn  CcOBPEMEHHBIX MeCKOB KOHTHHEHTOB TOCHOACTBYIOT
JHTOKJMAaCcTHUECKHE pa3HocTH. OHH MOryT OBTH HH3KOKBapLeBbIMH
B TrOpHBIX 00/1acTAX MJIH BLHICOKOKBApLEeBBIMH HAa paBHHHAX, O-
Hako o6HJIHe O6JOMKOB OCAJOUHBIX TOPOJ ABJseTcss HX HauboJee
xapakTepHoii oco0eHHOCTbIO. JIoKajbHO, BO/H3H oOJacTeil pa3BH-
THS 3(P(PY3UBHBIX MOPOA, MOTryT OLITE pacnpocTpaHeHLl MeTpoKJa-
CTHYeCKHE TIPayBaKKH, NpPEeHMYIIeCTBEHHO CMelIaHHHIe, Ha TIpaHu-
Tax NoJyyaloT pasBHTHe 3JI0BHaJIbHLIE apKOo3kl, a MO HX mnepHde-
pun — nepepaGorannuie KBapueBnbie K— Na-u K-apkoszosue pas-
Hocti. [lockonbky coBcem HemaBHO 52 mun. KM?2 (HAH  OKOJIO
/3 NOBEPXHOCTH cyLiH) GBLJIO 3aHSATO YEeTBEPTHUHLIM OJleJeHeHHCM,
6sarojaps KOTOPOMY B OcaJlouHBIH mpomecc ObLIH BOBJEUEHHl Or-
poMmHble Maccs HenupgpepeHUHPOBAHHOTO 06/0OMOYHOrO MaTepH-
ajia, YeTBePTHUHble H COBpPEeMeHHble TeCKH KOHTHHEHTOB Mpej-
CTARJSIOT YHUKAJbHOE Te0JIOTHYECKOE sBJeHHe. ITo—BO Beex
OTHOLIEHHSX CMeEIIAaHHbIE, MHHEDAJIOTHYECKH H CTPYKTYpHO He3pe-
avle ocafiku. ToJIbKO BAAJH OT NPOSIBJEHHH JeJAHHKOBOH AeATe/ib-
HOCTH Ha mnJjaTtdopMmax 3a cueT COOTBETCTBYMOUlero mnerpodotia
o6pasyloTcsi OJHFOMHKTOBbLIE NeckH H Kpafiie Peako — HCKJIo4H-
TeJILHO Ha JpeBHHX nJaatdopMax — (QOPMHPYIOTCA NpHOpexHo-
MOpPCKHE H 30JIOBHle KBaplleBo-NecyaHble HaKOIJEeHHS.

Hckonaemble IeCYaHUKH KOHTHHEHTAJbHHIX OJIOKOB 3eMHOIl
KOPHl ISl HauboJiee M3yueHHOro (aHepo3oHCcKOro srana pas3BHTHA
00HapyKHBAIOT YCTOHYMBBIE CBSI3M C TeOJOTHYECKHMH CTPYKTY-
pamu. B uesoM 3Ta CBSI3b CBOAMTCS K TOMY, 4TO KOHCTPYKTHB-
HOH JIHHHH PAa3BHTHS TeOJOTHUECKHX CTPYKTYP: TeOCHHKJIHHAJb-
HO-CKJIaJuaTble  CHCTeMbl — HEereOCHHKJIHHANbHO-CKIafyaThie  CH-
cTeMbl — NOABHIKILIE  naaTGopMul — ycTofiuuBble niaTdopMbl —
OTBe4aeT [MOJHBIH PAJ NeTPOreHeTHYeCKHX BHIOB TecYaHHKOB,
a KaXJIOMY THNY CTPYKTYP COOTBETCTBYeT omnpejenenHBlii nabop
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COCEAHNX UJIEHOB — OT HaHMeHee 3pellbiX HayaJbHbBIX OO0 Hanbo-
Jee 3peJBX KOHEYHbIX uJ/IeHOB TNeTporeHeTHyeckoro psapa. [e-
CTPYKTHBHOH JIMHHH pasBHTHA (maaT(opMbl — 06iacTH aKTHBH3a-
IIMH — aBJIaKOTeHbl — KOHTHHEHTaJIbHble DPHQTHI) Takke COOTBET-
CTBYIOT Ompeje/eHHble HaOOpbl [eTPOreHeTHUYeCKHX BHAOB, HO
pasBuBaloliHecss B 00paTHOM MOPAJKE, OT KOHEYHEIX WJIEHOB meT-
POreHeTHYeCKOro pAna K HadalbHbIM.

FeocuukAHRANBHO-CKAajUyaThie CHCTeMBl BKJOYAlOT B cebs
nauboJiee IMHPOKHA HaGOp MNETPOreHeTHUYECKHX BHJOB NeCyaHLIX
nopoji, 3aKOHOMEPHO pPacnoJaralollHXC B BePTHKAJbHLHIX H Jia-
TepasibHBIX MOocJefoBaTe/bHOCTSAX. Hanbosee npOCTBIM Caydaew,
MO-BHAHMOMY, SIBJISIETCS HANPaABJEHHO-NOJAPHOE pa3MelleHHe MH-
HepaJbHBIX TecYaHblX KOMIUJIEKCOB, MPeAyCcMOTPEHHOe CXeMOH
[1. Kpoinnua — @. Ilertuaxona. IlopoGHas cxema pHcyeres s
repuuHckoro [OixHoro ¥Ypana, rae, Guarojaps HccleJOBaHHAM
B. M. Keanepa, A. II. [Terposckoro, M. B. Xsoposoit, I. A. Mu-
3erca, B. H. IlyykoBa, MOXXHO BHOeTh [JBAa YDOBHf Da3BHTHs Be-
1eCTBA — HHXKHHUH, JIOHHBEPCHOHHLIH, H BepPXHHH, NOCIEHHBEPCH-
oHnnl. Huxuuit, podaveHckuii ypoBeHb o067amaeT NOJAPHBIM
CTpOeHHeM: BEIAEASIOTCs 3anajHble KOMIJIEKCH, [le DPasBHTH
OJIHTOMHKTOBble H ApPKO30Bble I1eCYaHHKH, MOJyyalolldecss 3a CUeT
cHOca ¢ mJaaTdopMBl, CJIOXKHO COYETAIOLIHeCH C [eTPOKJacTHYe-
CKHMH KHCJBIMH H OCHOBHBIMH TIpayBakkKaMH (IPOAYKTaMH Me-
CTHOTO BYyJKaHH3Ma), H BOCTOYHbIE, 3aypajTaycKHe KOMIIJIEKCH
OCHOBHBIX HCPeIHHX [I€TPOKJACTHYECKHX H KPeMHEBLIX IDayBakKK,
4CCOUHHPYIOLIHe € BYJIKAHHTAMH 3BTeOCHHKJIHMHAJbLHOH  30HHL
Bepxuuii, nociedamenckuit yposeHb, c)OpMHPOBAHHBIH MOCHE HH-
BepCHH pPeXHMOB 3a CueT BHYTPEHHHX MOJHATHH, XapakTepH3y-
eTcd [eCTPbiM COCTAaBOM MNEeTPOKJIACTHUECKHX, JHTHTOBLIX H CMe-
IIaHHBIX TPayBaKK.

CaoxHas H BMeCTe C TeM 3aKOHOMEpHas KapTHHA pacnpefefieiis NecuaHbix
MHHEpa/JbHLIX KOMIUIEKCOB nosydeHa aaa repuunckoro lOxuoro Tanw-Ilansa [52).
OcHoBuble uepThl ee MOK43aHw Ha pHC. 44. B nauase paHiero, apxeoreocHHKIH-
HaJbHOTO 3TaNa, NPHXOAMUIErocs HA KeMOpHHA-OPJOBHK, yCTaHABJHBAETCHA CJAELYIO-
uias jatepajibHas NOC/AeL0BaTe/IbHOCTh MHHEPAJIbHLIX KOMIVIEKCOB: HA 1ore, BOJH3H
Agdrano-TagHKCKOro KOHTHHeHTa (OPMHpYeTca MOLIHBII auie3uToBHI rpayBax-
KOBHI H Na-apKo30-rpayBaKkKOBBIH KOMIJIEKC, ACCOUHHPYIOUMA CO CPeAHHMH BYJ-
KaHHTaMH H OKeaHHYeCKHMH TOJIeHTOBbiMH OasasbTaMu (firHoGeKasi cepus). Ce-
sepHee (puc. 44, npoduap /) B paspesax kemGpHA H B 0COGEHHOCTH B MaJOMOU-
HBIX paspesax OPAOBHKA PAcroJaraloTcs OJHTOMHKTOBbLIE MECYaHWKH, BHICOKOKBAap-
LeBble TayBaKKH 3 apKosbl, a elle ceBepHee — yJbTpamadHueckHe rpayBakkH, Jie-
JKalllie Ha TOJEHTOBHIX 0a3ajbTax (KaHCKas cepus).

B pannem cuaype (npoduas /1) nuddepenunanna necyaHsIX KOMIJIEKCOB J10-
cTHraer HauGoabuleft KonTpacrHocTH, Ha kpaiinem lore Qopmupyercs KOMIJIEKC
KBApPIEBLIX MecYaHuKoB (MOKUIEBHTCKAasd CepHf), K CeBepy CMEHSIOUINXCA MOUIHOH
TOJIEl aHJe3HTOBLIX apKo3o-rpayBakk (sirnoGeckas cepua H HEXuui cuayp Typ-
KecTaHcKoro xpefra). Eme ceBepHee B OCHOBAHHM BCeX Pa3pe3oB CPefHEro ma-
neosos Typkecrano-Anas nojydaloT pa3BHTHe KBaplEBHe TNPHMHTHBHLIE Tpay-
BAKKH, BO MHOTHX MeCTax JIOKaAbHO 3aMEINaloliHecs TAKMKe NPHMHTHBHLIMH [MeT-
POK/IaCTHYECKHMH TpPayBaKKaM# OCHOBHOTO COCTaBa; C CeBepa OHH OTPaHHYUBA-
10TCs noJiocoit yabTpaMadHuecKHX rpayBakk (KaHckas cepus).

Ha nporsskenun Gosblueil 4acTH 9B-MHOrCOCHHK/IHHANBHOMA CTafHH DPa3BHTHR
[Oxuoro Tsub-lllans, npuxonsiefics Ha MO3AHKIT CHAYP—AeBOH, NOYTH He OTMe-
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Puc. 44. JlanmwadTHO-CTPYKTYPHbIE €JHHHLb HEKOTOPBLIX 3TanoB passuTua [—
1V repuunckoro MOxnoro Taub-llans u cBA3b ¢ HEMH MHHEPANLHLIX BHJOB mec-
YaHLIX NOPOJ.

Munepanbusie BuAbl: A — apkoswbl; Al — apkoso-rpayBakkH; AHATI — aHZesHTOBhHE apKO30-
rpayBakku; AHI — angeanToBble rpayBakkd; KA — kpapuernle apkosbl; KB — kBapuesble
necyanuxu; KI'— keapuesnlie rpayBakku; KIIpI' — kpapuensie NpPHMHTHBHBIE TpayBakKu;
OJIT — oanroMukToBble necyanukH; Ocl — ocHoBHble rpayBakku; [lal’ — noanMHKTOBBIE
rpayBakkd; JITT — auTHTOBRle rpayBakku; YMI — yabTpamaduueckie rpayBakk,
CTpesikaMH 1OKAa3aHO HampaBlIeHHEe MNepeMelleHHs O0G6JOMOYHOro MaTepHana,

Yaercs mecuaHbix Hakonsenuit. [Tociesnne pasBHBAlOTCA JOKAJBHO B CBfI3H C He-
KOTOPBIMH BHYTPEHHHMH NOAHSATHSAMH H HMEIOT yMEpeHHO-3pesLlit KBapLeBo-IHTH-
TOBLIl H/IH MOJMMHKTOBBIH cOCTaB. 3aBeplIeHHEM 3TOil CTaIHH fIBHJIOCH IHPOKOE
PasBHTHE B Hayaje HHXKHero Kap6oHa KPEeMHHCTO-KapGOHATHBIX OTJOMEHHI M ac-
COLHHPYIOUIHUX € HAMH OJIHTOMHKTOBHIX M KBapLEBO-MOJHMHKTOBHIX MEJKO3ePHH-
cThIX necuaHnkoB (npoduab [II). Jlumbs na camoM lore ofpasyercsi MOMIHAS
TOJILA TOJHMHKTOBHIX TpayBakKK (mylHeBaTCKas# cCepudA) B CBf3H C NPHBHOCOM
BELIECTBA H3 COCE/IHEH, PacnoJIOXKeHHOIl ellle 10XKHee CpeaHenaJeo30icKoil ByaKa-
unueckoii obaactn IOkuoro I'mccapa. B MOCKOBCKOM Beke 10 KOHUA CpeIHEro
KapGoHa, B HEKOTOPHX paiioHaX 10 KOHUA PaHHel MepMi, B Y3KHX JHHEHHBLIX TPO-
rax (npoduab [V) NpPOHCXOAMT HAKOM/eHHEe JHTHTOBBIX IPayBakk, a BOIHAH Kpyn-
HEIX TPaHHTOHJIHBIX MAaCCHBOB — apKO30-TPayBakKk H apko3oB. B mepMckywo smoxy
B ocTaTouHex OaccefiHax B accouHauuH ¢ rpy6oo6JOMOYHBIMH TNOPOAAMH TPOHC-
XOJHT HAKOIJIeHHe JHTHTOBHIX IPayBaKK.

HanGonee BaHBIM pe3y/bTaTOM YCTAHOBJEHHS ONpefeseHHol JaTepasbHOi
A BepTHKAJIbLHON JOKAJH3allHH MHHEPaJbHLIX MECYaHHIX KOMIVIEKCOB B TeOCHHKJH-
HANLHON TpH3ME NOJIKHE ObITh BHIBOAL TeHETHYECKOrO XapakTepa, NpoJHBalollue
€BEeT HA MPHPOAY FeOCHHKJHHAJEH M reoCHHKIHHAJbLHOro npouecca. B nocrpoennsx
MJAHTHON TEKTOHHKH TeOCHHK/HHA/bHBIE CHCTEMbl BLIBOASITCS M3 PAasBHTHA OKea-
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HHYECKHX CTPYKTYp COBpeMeHHOro THna. I'/1aBHBIMH BEUIECTBEHHBIMH JOKYMEHTAMH
NpH 9TOM A0 CHX MOP CJAYXKHJH MarmatiyecKHe TNOPOJAL H ACCOUHAIUHH HEKOTO-
PBIX OCAJ0YHEIX H BYJKAHOTEHHO-OCAZOYHHIX NMOpoA. ITONBITKA reHeTHYecKo# Hi-
TepNpeTallHH COCTaBa M pa3MellleHHs MHIEPaJbHbIX TEeCYaHBIX KOMIJIEKCOB Teo-
CHHKJIHHAJIBHO-CKIaAuaThiXx ob6nacredf, xora Obl B camom oflieM BHAe y4HTHIBalO-
LiHe HX pacnpejeieHHe B COBPeMEHHBIX CTPYKTYpax, Takke HeH3GexKHO NpPHBO-
AAT K BHBOAY 00 OKeaHHYecKoli MPHPOJe FeOCHHKJAHHAALHBIX CHCTEM, a npobiaema
npoctpancTsa — Gesycneurnele MOMBITKM — PA3MeCTHTh OKeaHHYecKHe CTPYKTYPH
B Y3KHX TCOCHHKJIHHAJbHBIX 30HAX — K NPH3HAHHIO KPYNHBIX mnepeMelieHHii, ka-
KHMH Obl (halTacTHYECKHMH € MO3HUMIA YKOPeHHBIUHXCS MpeACTaBJIeHHA OHH HH
Ka3aJHCh,

Hurepnpernpys coctaB H pasMmellleHHe MHHEPaJbHO-NECYAHLIX KOMILIEKCOB
IOxuoro Tsaup-llana mo satepain W B paspese, MOXKHO 3aKJOUHTH, YTO 3aJj0-
JKeHHe TeOCHHKJIHHAJBHOH CHCTeMB! Havajgoch ¢ oOpasoBaHHS B OPJOBHKE, BO3-
MOZKIO HECKOJBKO paHblie, ABYX Npori6oB OKeaHHYeCcKOro XapakTepa, K 10Ty OT
KOTOPHIX H MeJy KOTOPHIMH paclio/arajnch KOHTHHeHTa/bHele GJOKH ¢ HyJIeBoH
celHMenTalHell HJM HAKOMJIEHHEM Ha HHX MAaJOMOLIHBIX MHHEpaJOTHYEeCKH H
CTPYKTYPHO 3peJnlX neckoB. K KoHuy panmero cuiypa NPOHCXOAHT OKOHYaTe/b-
Hoe (hopMHpOBaHHE CTPYKTYP apXereoCHHKJIHHAJALHOTO 3Tana: IMXHLIH KOHTHHeH-
TaJAbHBEH Weabd ceBepHee CMeHAETCH OCTPOBOAYXKHOH CHCTEMOM, ellle ceBepHee —
NOrpyKeHHEIM MHKPOKOHTHHEHTOM, pacKajbiBaHHe KOTOporo Ha OJIOKH OTMeua-
eTCs KHC/IBIM H OCHOBHBIM BYJKAaHH3MOM, H ellle ceBepHee — OKeaHHueckuM Oac-
cefinom.

C w©awaja NO3AHEro CHJAYPa HAuMHAETCH HOBasg CTagud — (GOPMHPOBAHHA
NOJHATHIE HAa MeCTe OCTPOBHOH AYrH H najeookKeaHa, W AajbHeflero packaibiBa-
HHA MHEKDPOKOHTHHEHTa, Ha KOTOPOM (OPMHPYIOTCA pa3HooOGpasHbie BYJIKAHOTEH-
Hble H ocajouHble GacceifHbl, CTPYKTypHas TPAKTOBKA KOTOPHIX KakK 3B-, JIENTO- H
MHOPeOCHHKJIHHAMH XOPOIIO H3BeCTHA, XOTA H HeoJHO3HaYHa HX maJjeojaHgwadrt-
Has uuTepmperauud. K KoHIY 3B-MHOMeOCHHKJHHAJBHON CTAAHH B paHHeM Kap-
Gore npoH3ollIa OTHOCHTeAbHAR cTabHIH3aLHs BCell TEPPHTOPHH ¢ olpasoBaHHeMm
OBLIHPIOTO MeJKOBO/bSA; JHIIL HAa IOre BO3HHKJIO KOTJOBHHHOE MOpe B CB3H
¢ Aud¢epennHaNbHBIME ABHKEHHAMH B I0xkHOM [uccape. [To3auue cragun B cpen-
HeM kapOOHe M NepMH, HayaBIUHeCS LIAPLHPOBAHHEM M COKpAIIeHHeM MpOCTpaH-
CTBa, CONPOBOXKJAAJNHCh 00pasoBaHHEeM JHHEHHEIX Y3KHX Mopckux GaccefinoB n
pasfieJ aBUINX MX KOHTHHEHTAJbHBLIX MOAHATHH, CJIOMEHHBIX paHee 00pa3oBaBILH-
MHCH  OCaJl04YHBIMH M BYJKaHOF€HHBIMH TOJILAMH H NPOPHIBAIOIINMH HX HHTpY-
3HAMH PAHHTOHIOB,

Takum o6pa3om, pazsutie cTpykTyp IOxHoro Tsup-Ilana
noJiyyaerT OTpPaxKeHHe B IOCJAEI0BATENBHOM H 3aKOHOMEPHOM 00-
pa3oBaHHH MHHEPaJbHBIX BHJIOB NECKOB B TeOCHHKJIHHAJNbHOM
UHKJIEe pa3suTHs 3TOH oOaactu. Cyass no MaTepHajaM H3yueHHS
IOxkHoro ¥Ypana, no HEKOTOPHIM, K COMKAJIeHHIO, H3JHIIHE reHepa-
auzosauubiM [Ponwor A. B, m ap., 1965 r.; 1966 r.] uan orpeisoy-
upiM [Uuxpanse I'. A., 1981 r] nanueiM no KaBkasy u Jlaabaemy
Bocroky [Bpoackas H. I'., 1963 r.; IOpkosa P. M., 1972 r.; Map-
kesuy I1. B., Uynoes O. B., 1979 r.], a Takke no matepuanam
®. Tlertmaxona u ap. [24], MOXKHO BHAETh, YTO MHOrooGpasme
FeOCHHKJHHAJILHO-CKJIal4aThIX CHCTEM OTPax<€HO0 B CJOXKHOCTH
COCTABOB H pacnpefeeHnii MHHEPAJbHO-MECUaHBIX KOMILJIEKCOB.
O6luM 5 BCeX PErHOHOB IPH 3TOM SABJSETCH TEepPexoj] OT KOH-
TPACTHBIX accouHauuii neTporeHeTHIECKOro psiga yJasTpamadmuue-
CKHMX, OCHOBHbIX H AQHAE3UTOBLIX FPayBaKK, PACIOJaralouiuxcs ps-
JOM € OJIHTOMHKTOBBIMH M KBAPLEBHIMH [€CHaHHKAMH B HauaJe
pasBHTHs, K 0e3pa3feSbHOMY TOCHOACTBY JHTHTOBBHIX H KaJHeBO-
HaTPOBO-TIOJIEBOIINATOBLIX I'PAYBAKK B KOHILE pa3BHTHsS TeO0CHH-
KIMHAALHOH o6sactH. ITO fBJAsETCS OTPayKeHHeM Tepexona
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C/IOXKHBIX OKEaHHYECKHX CTPYKTYp, COYETalOUHXCA ¢ KOHTHHEH-
TaJbHBIMH TIPH 3aJI0XKEHHH TeOCHHK/IHHAJel, uepe3 HX nepepa-
60TKY, K HOBOH KOHTHHEHTaJbHOH KOpe B CKJIaayaToil CTPYKType.
[Tpouie, Ges neTpokJacTHYECKHX IPayBakKk H KOHTPACTHbIX CEpHi
MeCcKOB OCYIIeCTBJIAETCH pPAa3BHTHE aMarMaTHYeCKHX CKJaj4aThixX
cucreM THna Bepxosaues u Cerre-/laGana [Koccosckas A. T,
1962 r.; Iyros B. 1., 1976 r.; SInackypr O. B., 1981 r.; 3y6a-
peea E. A., 1984 r.].

Ecan o6pa3oBaHHe KOHTHHEHTAJIbHBIX OJIOKOB IIPOHCXOAMJIO
TOJBKO uepe3 reocHHKJAHHAJbHEI mpouecce [UItuame I'., 1965 r.,
TO TMecyaHble I[0POABI SIBJISIIOTCA Ba)KHEHIIHMH oOGBbeKTaMH, pa-
CKDBIBAIOUIMMH BHYTPEHHHH MexanusM (OpPMHDPOBAHHA KOHTHHEH-
TaJbHOH KOPBI; MO CBOEMY 3HAa4YeHHIO B KauyecTBe CTPYKTYPHO-TEK-
TOHHYECKHX HHAHMKAaTOPOB OHH, MO-BHAHMOMY, YCTYNalOT TOJBKO
3¢ dy3HBHEIM OPOAAM.

[Tono6HO TOMYy Kak CYIIECTBYIOT KOHCTPYKTHBHAs H [eCTPYK-
THBHAf JIHHHH PAa3BHTHs KOHTHHEHTAJBHBIX OJIOKOB, CYIIECTBYIOT
NporpecCHBHBIE H perpecCHBHbIE JIHHHH TpaHchopManHH MHHe-
panbHOTO BellleCcTBAa MecYaHHKOB, KOPPEJsATHO CBSi3aHHble C I'eJo-
ruueckHM npoueccoM. ITporpeccHBHOH JIHHHH PasBHUTHSL CTPYKTYP
(ckmaguatas  o6JaacTh — NMOABHMXKHAA  nuaTdopma — ycToHunBas
naatopma) B (haHepo3oe oTBeuaeT npaBas 4YacTb PACCMOTPEH-
HOrO BHIlIE M[eTporeHeTHueckoro psgaa —oT K-—Na-apko3os H
JIHTHTOBBIX TpayBakKK [0 KBap/ueBnX meckoB. [IpaBuibHas nocte-
AOBAaTEJLHOCTL B CMEHE UJEHOB psja MOXET HapyuwaTthces B obaa-
CTAX MPOfABJEHHs TPANMOBOTO BYJKaHH3Ma HJIH B MeCTax HaKom-
JIeHHS TIHPOK/JACTHKH, BbIHECEHHOH M3 COCEJHHX TeOCHHKJIHHAJb-
HbIX (oKeaHHueckHX) obsacreir. Passurne niatdopm B ¢anepo-
30e, HauyHHaBIUeecs ¢ MEeHENHeJOB, XapaKTepPH30Ba/lOCh IUHPOKHM
npossienem K —Na- u K-apko3os, JHTHTOBBIX H CMeIllaHHBIX
rpayBakk, Kak MPaBHJO KBapleBblX, 3aJleralolliXx B OCHOBaHHH
0Caj0YHLIX YexJoB. Brlllle mo paspesy cTeneHb 3PeJOCTH TOPOJ
Bospacraer. Ha nogsuxkueix naardopmax tHna 3anagno-CuOHp-
ckoii n TypaHCKOH NJHT MCKJIIOYHTEJNBHO IIHPOKOE pacnpocTpaHe-
HHE TMOJIy4aioT BLICOKOKBaplueBble, OJH3KHE K OJIHTOMHKTOBBIM,
JUTHTOBBIE TpayBakkH H apkoswl. Opnoo6pasue HMX Hapyuawor
FOPH30OHTHl OJIHTOMHKTOBBIX, DEIKO KBapleBbX Meckos, (hopMHPO-
BaHHE KOTOPHIX 3amagHocHOHpckHe reosiorn wkoabl B. I1. Kasa-
PHHOBA CBS3BLIBAJH C PErHOHAJbLHBIMH NPOSBJIEHHSMH KOD BbIBeT-
pPHBAHHSL.

Ha ycrofiunBbix maaTgopMax JOCTHraeTcs BbICOKAas MHHepa-
JOTHUECKAA 3PeJocTh MOPOA, O YeM NOoAPOOHO TOBOPHJAOCH B TV
VII. Heo6XonuM0 MNOAYEPKHYTh, UTO TOJLKO MHOrOCTaJHHHBIM CO-
3peBaHHEM B YCJOBHSAX 4YPe3BhLIYAHHO BsJIOH TEKTOHHKH MOMKHO
o0BSICHHTh MpOrpeccHpyiolliee BO3pacTaHHEe BLICOKOAHGEpPEeHIH-
POBAHHLIX KBapIEBHIX MECKOB K BePXHHM UacTaAM IIaT(OpMeH-
HEIX UeXJIOB.

JlecTpyKIHS KOHTHHEHTaJbHHX GJ0KOB (B paay niaardopma —
aBJakoreH — PHPTOHreHaNb HJIH maaT@opMa — akTHBH3HPOBaHHAA
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00J1acTb) CONMPOBOMKAAGTCHA NajeHHeM MHHepPaJOrHueckoH 3pesocTH
H PAasBHTHEM 3JIEMEHTOB PEerpecCHBHOr0 NETPOreHeTHYECKOro
psana. Tak, B KameHHOyroabHo# Toame JloHeukoro aBJakoreHa
LWIMPOKO pPAasBHThHl KBapuUeBble JHTHTOBLIE TPayBakKH, KBaplleBhle
aApKO3bl H apPKO3bl, HAKalVIHBABLIHECH B HENOCPEJCTBEHHOH OJH-
30CTH H B TOH e KJIHMATHYeCKOH o0CTaHOBKe (OHH TaK e yr-
JIEHOCHBI), YTO H BLICOKOKBApIEBhle NECKH KapOGoHa MOCKOBCKOM
cHHeksasbl, Eimle menee au(¢epeHuuposaHbl necuaHble OT/0XKe-
HHsS BHYTDHKOHTHHEHTaJbHBIX PH(TOBHIX BnaauH. B HHX noixHa
ObITh pa3BHTa mecTpas ramMma NOPOJA OT OJIHTOMHKTOBBIX TNECKOB,
HacJeAyWUHX COCTaBbl MAaTePHHCKHX NOPOA NPHOOPTOBHIX uacTel
BOAJHH, A0 NeTPOKJAaCTHYECKHX MEeCKOB pasJ/IHYHOrO COCTaBa, OT-
paxawllHX pasHooOpasHe BYJKaHHYECKHX I[POABJEHHH B 30HaXx
pudrorenesa [[pauen A. @., 1977 r., Jlawkesny 3. M., 1984 r.].

B TexToHHueckHX BnagHHaX aKTHBH3HPOBAHHHEIX 30H CYIIECTBYeT
necTpPhlil CNeKTP MecyaHblX MOPojA ¢ mpeobjafaHHeM JHTHTOBLIX H
JIMTHTOBBIX KBapLEBLIX IpayBakK, KPeMHeBHIX IpayBaKK, KBapile-
BolX K—Na- u K-apkosos. Cyas no nabmopenusm B. H. Ilo-
nosa, JI. Bb. Pyxunma, H. H. Bepauauna, B. H. Tpouuxkoro,
A. I'. babaesa, A. I'. KapueBa u ApPyrHx mo MeKTOPHBIM H Mpej-
ropubiM Brnagunam Cpeaneii A3uu, 3mech ycTaHaBJHMBaeTcs oOmpe-
JleJieHHasi 3aBHCHMOCTb BapHalHH coCTaBa MNecYaHBIX OTJOXKEHHH
OT NOPOJ NHTAKIIHX NPOBHHLHIA, NAJbHOCTH NepeHoca, OT Cpenbl
H cKopocTH ceanmentauud. Habaiogaercsas oTyeT/iHBOe BospacTa-
HHe MOJHMHKTOBOCTH MeCYaHHKOB CHH3y BBepX [0 pa3pesy Kak
OTpakeHHe BO3pacTalolledl KOHTPACTHOCTH TEKTOHHYECKHX JBHIKe-
HHH OT Hayana Me3030d K KOHIY KaHHO30s. B 30HaXx akTHBH3a-
IlHH, CONPOBOXKAAIOILHXCA MarMaTH3MOM, BO3MOXKHO INpPOSBJIeHHE
NeTPOK/JIACTHYECKHX NeCYaHHKOB OCHOBHOMO HJIH KHCJOIO COCTaBa,
MOMHMHKTOBLIX KJIACTHTOB H BYJ/JKAHOHZOB, CXOAHBIX C IOPOJAaMH
reoCHHKJIHHAJIbHO-CKJIaJ4aThiX 00aacTei.

CBf3b cO CTpPOEHHEM 3eMHOH KOpbl. MHHepaJbHBEIH COCTaB Iie-
CYaHbIX HAKONJEHHH MOMKeT $BJATbLCS BHEIUHHM OTOGpaxKeHHeM
re0JIOrHYeCKHX 3aKOHOMEepHOCTefl CTpPOeHHsi TIJYOOKHX TOPH30HTOB
3eMHOH Kopbel. CBfA3b MeKJAY CTPOEHHEM 3eMHOH KOpPHl H MHHe-
pajibHBIMH BHAAMH MECKOB, HAaKaIIHBAaBIIHMHCA Ha ee MOBEPXHO-
CTH, XOPOLIO BHAHA B COBPEMEHHOH CTPYKType, MOCKOJIBKY OCHOB-
Hble [IeTPOT@HeTHYeCKHe THNLI COBPEMEHHLBIX INeckoB, OyAyuH cBs-
3aHHBIMH C ONpeJgeJeHHbIMH MOP(OCTPYKTYPaMH, NPOSBJIEHHBIMH
Ha MOBEPXHOCTH 3eMJH, CBA3aHBl TEM CaMbiM C ONpeJeJeHHbIMH
THMAMH KOpPBI, XapaKTepPHbBIMH I/ KaXA0H H3 MOPQOCTPYKTYP
poctatoyHo GoJsblioro Macuitaba. BeigenenHe OKeaHCKOro THMa
autoredesa H, M. CtpaxoBuIM u ero mociefoBaTelsiMH, TIO Cylie-
CTBY, sIBJIsfieTCS NPH3HAHHEM JHCCHMMETPHH 3eMHOH Kophl. [lenenue
ee Ha OKeaHCKHe M KOHTHHeHTaJlbHbe OJOKH — ()akTOpHl NepBOro
nopajKa B peryJHpOBaHHH OCaJl0OYHOTO Npoliecca.

CBA3b necuaHbIX OTJIOMKEHHH ¢ THIAMH 3eMHOl KOpPBEl HECOM-
HEeHHO cyliecTBoBaja B npountom. [laxe B ciayuae nociaefyouie
nepepaGOTKH KOpPbl CJeIbl TAKOH 3aBHCHMOCTH MOTYT coOXxpa-
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HATbcA. B KauecTBe nmpuMepa MOKHO NpHUBecTH repuuHckuii MOmx-
Hblit Taup-llaub, rae, no gaunsim M. B, Mywmxkuua u ap. [1978r.],
B HampaBJEHHH C CeBepa Ha IOI YCTAaHAB/AHBAIOTCS pasjHIHbIE
THIB 3eMHOH KOPbl, ¢ KOTODBIMH, KakK IOKasblBaloT Ha0JI0eHN:A,
CBfI3aHBl ONpeJeJeHHble MHHEpPaJbHble BHAbI [€CYAHBIX MOPOA.
Tak, nHa rpauyaur-GasutoBom ciaoe Typrecrano-AJgafckoil 30HbI
3ajeramT yJabTpaMa@uuecKHe rpayBaKKH, Ha CJIOAKHOM TIpaHyJIHT-
6a3sHTOBOM W rpaHuTo-rHeificoBoM  3epaBumano-TypkecTaHcKoil
30HBl — aHAE3HTOBbHIE H HATPOBO-NOJIEBOLUNATO-AHAE3NTOBbLIE rpa-
YBaKKH H Ha CYLUECTBEHHO IpaHHTO-rHeiicoBom 3epasluiano-Anai-
CKOH — HATPOBO-IOJIEBOLINATO-AHAE3HTOBbIE TI'PayBaKKH H KBapue-
Bole necyaHHku. CBsi3p cocTaBa NECYAHHKOB ¢ THIAMH KOPbl Hau-
fosiee OTYETIHBA B HIDKHHX, OPJOBHKCKO-CHJYPHHCKHX 4dCTfX
paspesa, HAaYHHAIOIMX TEOCHHK/IMHAJbHBIH IHK/;, Bbllle OHA Me-
Hee 3aMeTHA M MOYTH He NPOsABJfAETCS B BEPXHHX 3Taxax reocHi-
K/JAHHAJAbHOH NPH3MBbI, TJe M[OJAYy4alOoT pas3BHTHE JIHTHTOBLIE Trpay-
BaKKH B CBfI3H C cOKpalleHHeM 3(¢y3HBHBIX NPOAYKTOB H BO3pa-
CTaHHeM FOMOr€HHOCTH KOPbl K KOHLY T€OCHHKJIHHAJbHOTO ITHKJIA.

OTpaeHHe BePTHKAJbHLIX TEKTOHHYECKHX JABHMeHHWH. B 1o-
papjsiolieM OGOJbUIHHCTBE CJydaeB IecuaHble MOPOALI OTPaxKaloT
BePTHKaJIbHble TEeKTOHHYeCKHe JBHMKEHHs, a CJel0BaTeNbHO, OT-
KpPHIBalOT BO3MOXKHOCTH JJIS1 ONpejeteHHss OCOGeHHOCTeH 3THX
JABHMEeHHH (3HaKa, aMIJIHTYAbl M CKOPOCTH), KOTOpble MOryT
OBITh HCMOJb30BAHBE B Ka4eCTBE JONOJHHTEIbHBIX K TPaJHIHOHHbLIM
reoJlorHuecKkMM Metogam. HHucxopadimiue [BHiKeHHs (QHKCHPylOTCH
B MOIIHOCTH TeCYaHOH TOJIIH M TeHeTHUeCKHX OCOOEHHOCTSAX
cJaraloliHX ee MopoJ, uYTO, KakK M3BEeCTHO, LWHPOKO HCHOJIb-
ayeTcsl B Tak Ha3biBaemMoM MeToxe (apuit m MomuocTed. Amniu-
TYAbl MOCTCEIHMEHTAUMOHHBIX OTPHLATE/bHBIX JABHMKEHHH (HKCH-
PYIOTCSI B CTPYKTYPHBIX H MHHepaJbHBIX Ipeo0pa3oBaHHsAX Ile-
MeHTa, a 3areM B 1npeoGpa3oBaHHAX OOJOMOYHONO Kapkaca.
B raunncrom 1ueMente rayOHHa MNOrPyzXKeHHs OTpaxKaercd CHa-
yajla B CTPYKTYPHOM COCTOSIHHH TJIHHHCTBIX MHHEpaJioB, 3aTeM
B CTPYKTYPHOM COCTOSIHMH LE€MEHTa, 3aTeM B XapakKTepe B3auMmo-
JIeHCTBHSL MEMKAY TJIMHHCTBIM LIeMEHTOM H OOJIOMOYHBIMH 3€pHaMH.
B xapOoHaTHOM ILleMEHTe TOrPyKeHHe cHayaJa [posB/afercs
B CTPYKTYPHOM COCTOSHHH M COCTaBe KapOOHATHBIX MHHEPaJoB,
a 3aTeM B HX MOCTEIIeHHOM HCUe3HOBEHHH H 3aMellleHHH Kpemue-
3eMoM. CTPYKTYpPHBIH M MHHepAaJbHHIH BHA KPEMHHCTOrO LEeMeHTa
MOXKeT CJYXKHTb NPH3HAKOM JAJis1 HM3MEepPeHHs aMIUIHTYJIBl Morpy-
xeuns. Bonpoc o rayGunax oGpasoBauust M npeobGpasoBauns Ie-
MeHTOB pasbupadcs B ra. IV,

Ananus JABHIKEHHH B YCJOBHAX NPOCTOTO MOPPYMKEHHS OTKPLI-
BA€T BO3MOXKHOCTH JJ151 pelLieHHsl HJAM [OCTAHOBKH LEJOro pana
reojlorH4eckux safauy. Hanpumep, mmpoxoe pasBuHTHe NECYaAHHKOB
¢ kKapGOHATHBIM LEMEHTOM B BEPXHHX 3Taxax (aneposoiickux
reOCHHKJHHAJbHBIX 06JacTel H cimadoe pasBHTHE TAKOBbIX B HMIK-
HHX 3Tamax MOXKeT OblTb 0OBSICHEHO ¢ NaJjeoreorpaduyecKux 1o-
3HIHIT; OLHAKO NpaBOMepeH 4Ype3BhMaHHO MHTEpecHblil BONPOC: He
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CBSI3aHO JIH 3TO C 3MHreHeTHYeCKHM BLIHOCOM KapBoOHATOB U3
TOJIL, TIOrpy:KawluXxces Ha rayouHsl Gogee 5—6 km? Ewe oana
3ajlaua CBfi3aHa C B3aHMOOTHOLICHHEM KapOGOHATHOTO M KpPeMHH-
CTOTO I€MEHTOB: JeKapOoHATH3AllHs LeMEeHTa M ero 3aMeHa KpeM-
HEe3eMOM, a 3aTeM NPOTHBOMOJIOMKHBIH MPOLECC PerpeccHBHOM Kap-
OOHATH3AIHH SIBJISIIOTCH CJEACTBHAMH, a OTCIOfla H METOZaMH pe-
KOHCTPYKLHH KoJieDaTeJbHBIX BePTHKaJAbHBIX ABHIKEeHHH.

CKOpocTH TOrpyzKeHuii Ha CeAHMMEHTAalIlHOHHOH CTafiiH MOryT
ObITh OLEHeHBl [0 HeKOTOPLIM JIHTHTOBHIM mecuanukam. Ilpucyrt-
CTBHIO KAJbKIHTHTOB B paspese CNOCOOCTBYeT apHAHOCTL KJIH-
MaTa, HO ecJM KJIHMAaT 3aBeJOMO TI'YMHJHBIH, KaJbKJIHTHTHL CJy-
JKaT ykaszateneM Ha Gweictpoe norpyxenne. JI. B. Pyxum [1952 r.]
Obljl OJHHM H3 MEPBLIX, KTO pacCcMaTpHBAaJ CKOPOCTb TEKTOHHYe-
CKOro IOrPyXXEHHS B KauecTBe IVIaBHOH NPHYHHBL (POPMHPOBAHHSA
MHHepaJbHBIX BHAOB neckoB. B obagactax caaboro mnorpyzKenus,
no JI. B. Pyxuny, dopmupyiotcs KBapueBhie MecKH, B o6JacTsix
IHEPrHYHOr0 IOrPYKEeHHs — apKo3bl M TpayBakkH, B obJuacrax
MepexoIHbIX — [0JeBolInaTo-kBapuessie ornoxenus. B. JI. Hly-
TOB, OTMeYasi TEKTOHHUYECKYI0 NOJHIeHeTHYHOCTh HEKOTOPBHIX Ie-
CKOB, 0CO0@HHO Ie€PeXOJHOTO XapakTepa, OTBeYalllHX cpelHed
YACTH KJ4aCCH(HKAUMOHHOTO TPEYroJbHHKA, TeM He MeHee Hallen
BO3MOKHBIM BBIJI€JIHTL TPH TEKTOHO-MHHEpPAJbHBIX YPOBHA CcO3pe-
BalHs NecuaHblX ocaakoB (pHc. 45). Moxno TtakmxKe npHOJIH3H-
TeJbHO OLLEHHTH 3aBHCHMOCTL MEXKIY CKOPOCTbIO OcaJKOHaKoIljie-
HHA H MHHCpaJdbHBIM BHAOM MeckoB st ¢aneposdos (puc. 46).
Peskne OTK/IOHEHHS OT paccYMTAaHHON 3aBHCHMOCTH B KBapILeBO-
ONIMTOMHKTOBBIX TOJIIAX JOJKHBL CBA3LIBATBECA € HAJOKEHHEM
IHPOKJACTHKH, a B rPayBakKKax H apKo3ax-—C MaTepHaJoM hepe-
OTJIOKEeHHBIM, JAH((}pepeHIHPOBaHHBIM B NpPeJLIECTBYIOLIHE CeIH-
MeHTalHOHHBIE LHKJIBI,

Bocxoasiuine [ABHXKeHus uacTo, ocofenno Ha naatdopmax u
B IepexoJHblx 00JacTAX, HNPOsIBJAAIOTCS B TOM, YTO 3a HHMH CJe-
IyI0T TJIayKoHuToBble neckd. Ilocnesnne MOTYT HayHHATH CJeAy-
0lllHe 3a MepepHlBAMH TpPaHCTPecCHBHBle cepHH ocaikoB. Pocdo-
PHTOBBIE MeckH, oco0eHHO coAepiKalllHe KOHKPEIHH, NMOYTH BCeria,
JIeJKAT JIM OHH B TPAHCIPECCHBHBIX HJIM PErpeccHBHBIX 4YacTAX ce-
JHMEHTALHOHHBIX IIHKJIOB, YKa3blBal0T Ha IOJOXKHTeJbHHE RH-
MKeHHs.

Bausinve kammara. [Tomo6HO KjaaccHUECKOMY CIOPY HENTYHH-
c¢ToB ¢ mayrouuctraMu B XVIII croserun, B JIHTOJOrHH HalIux
JHefl He INpeKpallaeTcs JHUCKYCCHS OTHOCHTEJILHO TOro, Kakoi H3
(akTopoB SBJsIETC PpellaloluM B 00Pa30BaHHH OCAJKOB — KJIH-
MATHYECKHH WM TeKToHuueckuil. Ilonemuyeckuit gap H orpowm-
Hblit HayyHbli asroputer H. M. CrpaxoBa — co3faTensi KJIHMAaTH-
ueckoil Teopuu Jaurtorenesza [39], npuBesn K TOMY, UTO BO MHOTHX
paoTax KJIHMaT KakK ocafKooGpasywliuil (akrop npupaBHHBa-
€TCA K TEKTOHHKE MJIH /aKe BBIBMIAeTCsl HA [EPBOM  MecTo.
BekpblTh  3TO  pacnpocrpatentoe 3a0/yskKAeHHE MNOMOTalT Tpu
(akropa: 1) 3aBHCHMOCTE MHHEPaJbHOrO cOCTaBa INeCYAHBIX Ii0-
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Puc. 45. TeKTOHO-MHHepaJbHBIE YPOB-

HH NecYaHHKOB — NOKa3aTenH TeKTO-

HHYECKOr0 pexHMa HX (opMHpOBa-
HHA.

I —paan pexum naatdopm; [/ — pasuo-
ofpasabie peXHMb nAaThopM H CKJIagya-

U, CM/meic. nem
100

n0f

l 1 o
0 Kké-2p 2p

Puc. 46. 3aBHCHMOCTb MEMXKAy CKOpO-

CThI0 HAaKONJIeHMs1 H COCTaBOM necya-
HHKOB B (paHeposoe. 7

KB — CpeiHee AAA KBapueBbiX MNeCYaHHKOB

gexaa Pycckofi naardopms (0,3  cM/Thic.
JeT); KB—TpP — cpe/lHee JAAA BbICOKOKBapue-

ThX oGnacTefi; [/ — HATeHcHBHA peus ~ BBX TPaYBaKK H OJHTOMHKTOBLIX mecdaHi-

cknaadaThix ofaacreft [6] k0B  wexsa  3ananro-CHOHPCKOR OAHTH
y (3 cm/TeiC. JIeT); rp — aHAC3HTOBME rpay-
BAKKH HHMKHero cHaypa TypkecTaHCkoro

xpeGra (50—160 cm/Thic. aeT).

pOA OT TeKTOHHUeCKHX JBHKEHHI H CBfI3b C TEKTOHHYECKHMH
CTPYKTypaMH; 2) pasHBIi MHHEpPaJbHHI COCTaB NECKOB, KOTOPBIii
MOXeT ObITh BCTPeYeH B OJAHHX M TeX Ke KJIHMaTHYeCKHX THIax
0cafikoB; 3) OAHHAKOBHIl MMHepaJbHHIH COCTaB MeCYaHBIX OTJIO-
JKeHHH B PasHHX KJHMAaTHYECKHX 30HaX H KJIHMaTHUYeCKHX KOM-
nJIeKcax.

O cBf3H MHHEpaJIbLHOrO C€OCTaBa C TEKTOHHKOH YyiKe TrOBOpH-
aock. To, 4TO pasHEIMH MHHEpPaJbHBIMH BHAAMH MOTYT ObITb
npejcTaB/JeHbl MecuaHble OTJIOMEHHS OJHHAKOBBIX KJAHMATHYECKHX
30H, TOXE XOPOUIO H3BECTHO. YTJIEHOCHBle OTJOXEHHs KapOoHa
MOCKOBCKOH CHHEKJH3bl, COAepiKalllie KBaplleBhle BBLICOKO3peJibie
NMECKH, OT/IHYAIOTCA OT KBaplUeBBIX rpayBaKK H apK030B YI‘JIEHOCHOfI
ronmu Jlonbacca, a mocJefHHe OT JIHTHTOBBIX M NeETPOKJacTHye-
CKHX TrpayBakk yrJaeHocHoro I[lewopckoro Gacceitna. A. M. Amna-
tonbeBa [1972 r] u A. B. CouaBa [36] BHIsABHAH pa3HOOGpa3ue
MHHepaJbHBIX BHJAOB IIECYAHHKOB B KpacHOLBeTax apHAHBIX KJIH-
MaTHUeCKHX 30H. HHiKe NMOKasaHO, YTO 30JIOBble MECKH KpymHeli-
UIHX TNYCTHIHb MHpa 006/JajaloT pas3jHYHBEIM 00JOMOYHO-KOMIO-
HEeHTHBIM COCTaBOM, JOCTATOYHO SPKO HJJIIOCTPHPYS OTCYTCTBHE
NpsAMOli CBA3H MHHEPAJIOTHH INeCKOB C KJIHMAaTOM.

H3 npepbaymux raas cIeAyeT, 4TO OAHH M Te e COOTHOLe-
Husi 06JOMOYHBIX KOMIIOHEHTOB MOTYT OHITH BCTpeueHH B MecKax,
NpeAcTaBJAsIOMAX pa3Hble KJAHMaTHYeCKHe OOCTAHOBKH. ITO MoO-
KHO BHJETb TaKXe B MHOTOYHCJIEHHBIX NpHMepax, MOC/HYMKHBIIHX
B. JI. IlyToBy OCHOBOH A/ ero MHHepaJoOrHYeckoil KjaaccHbHKa-
uuu [55, 56]. Ha puec. 47 uso6pakeHbl cpefiHHe COCTABHl IecHaHH-
kKoB Pycckoii niaatdopmbl, H3 KOTOPHIX BOBCE He CJeAYeT,4To AJs
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KBapy Puc. 47. Jluarpamma,

HAJIOCTPHPYIOUlaA Xapak-
Tep cBA3ed MHHEPaJIOTHH
necyaHblx mnopog ¢ KiH-
MAaTOM.
I—4 — cpemHHe coCTaBml nec-
4aHHKOB Pycckoft oaaT-
dopms  nas  rymmamoro (I)
H apuasoro (//) aurtorene-
308 (no A. B. PoHoBYy u mp.
[30]): I — KOHTHRHeHTaALHBIX;
2 — narymmEnx; 3 — npuGpex-
HO-MOPCKHX; 4 — nenarmye-
CKHX; 5—6 — BanpasaeHAs
CO3PeBaHHA NecuaHblX TOpoA,
no B. JI. Hlytosy [56]: § —
B TYMHIHOM KJHMarte; 6 —
B apHAHOM KJAHMarte.

AAARE

oy n E S

i

Fa

o
£

OcmansHsie " " Tlonebsie
obnomku wnamst

00CTAHOBKH CTaOMJIH3HPOBAHHOrO TEKTOHHYECKOTO peXHMa, KOTO-
pHlfl mposiBJAsieTCs Ha muaaTdopme, MeXxAy TYMHIHBIMH H apHA-

HBIMH TecKaMH MOMHO YCMOTPeTh TNPHHIHIHAJABHYIO DAa3HHILY.
B. Il. Bacuaves [2], cpaBHHBasi coBpeMeHHbIe NECKH IJsXKel pas-
HBIX IIHPOT H HabJiojgas B TPONHYECKHX o6JacTsX LIHPOKOe pas-
BHTHE INOJHMHKTOBLIX pasnocTefl, MpHIUeJ K BHIBOJY, YTO COCTaB
06JIOMOYHOH YaCTH NecyaHbX OTJOXKEHHH MaJo 3aBHCHT OT KJH-
MaTa, a ONpeiessercd COCTABOM HCXOAHBIX TNMOPOJ H TEKTOHHYE-
CKHMH YCJIOBHAMH Ha BogocGopax H B CeJIHMEHTALHOHHHIX Gac-
cefHaXx.

OrBoasi KauMmaTHuecKoMy (akTopy cyry6o BTOPOCTENEHHYIO
poab B (GOPMHPOBaHHH O0JOMOYHO-KOMMOHEHTHOrO cOCTaBa mec-
YaHBIX OTJIOXEHHH, MOXKHO B TO e BpeMs [J0CTaTOYHO YeTKO Of-
peaenuTh KJHUMaTHYeCKHe NPH3HAKH TECKOB, T. €. TMOPOXKJAeHHbIe
KJHMAaTOM H SBJAIOILHeCs ero HHAHKaTtopoM. [IpH3HaKaMH ry-
MHJHOTO TEMJOro KJHMaTa sBJAIOTCA: 1) NMOBLILIEHHAs BhIBETpe-
JOCTh 0GJIOMOYHBIX 3epeH, OCOGEHHO MOJIeBBIX LIMATOB, NPHYPO-
yeHHas K ONpejeNIeHHBIM (alHaJbHbIM THNAM OCaAKOB, HalpHMEp
K TO0J0LIBAM YrOJbHLIX MJAcTOB; 2) IPHCYTCTBHE KaJbKPEHHTOB
HJIH KaJbKJIHTHTOB, a Takie OOHJHe O00JIOMKOB KapGOHaTHHIX pa-
KOBHH; 3) NIPHCYTCTBHE aJJIOTHTE€HHOTO HJIH AyTHreHHOrO IJIayKo-
HHTA; 4) HaJHuHe B leMeHTe OOJOMOYHOTO KAOJHHHTA HIH 4YJje-
HOB TpaHcoOpMalUMH MHHEPAJOB MOHTMOPHJJOHHT — PEKTOPHT —
rHApOCHIONA; 5) CBfA3b COCTaBa IVIHHHCTOTO ILEMEHTa C MepBHY-
HBIM cocTaBoM OGJOMOYHOTO MaTepHata, KOrja LEeMeHT MOMKeT
paccMaTpPHBAaTLCA KaK TMPOAYKT TpaHCHOPMAIHH IOCJEIHEro;
6) BbICOKAfl CTPYKTYypHas 3peJoCTh Ocajika.

[Ipu3HnakaMH TYMHAHOIO XOJIOAHOrO KJauHmara cayxart: 1) cna-
6ast BHIBETPEJNOCTh 3ePeH NPH BO3MOXKHOH, HO He 00s3aTeJbHOMH
BLICOKOH  CTPYKTYypHO#i 3penocTH; 2) wmaJjas KapOGOHAaTHOCT;
3) NeNUTOMHTOBBLIH MJIM WJJHTOBBIH COCTAB TJIHHHCTOTO IleMeHTa;
4) wmaJjioe coaepranne cBOGOAHLIX MOJYTOPHBIX OKHCJIOB.
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Ilpu3Hakn apuAHOrO KJAHMATta BEJAOYAlOT B ceba: 1) mpucyrt-
CTBHE HEH3MEeHEHHBIX MOJIeBBIX WINAaTOB, B TOM 4YHCJE TMOBLIIIEH-
HOH OCHOBHOCTH B COYETAHWH C HEBBIBETPEJBIMH 3epHaMH CTaBpo-
JUTa, aHAajJy3uTa, KHAaHHTa H HEKOTOPLIX APYIHX MHHepaJ/ioB;
2) noBblLIeHHYI KapOOHATHOCTb TMPH HAJHUUH MarsesHajbHBIX
KapboHaTOB; 3) NPHCYTCTBHE KaJjuue WM (HrypaTHBHBIX rnecua-
HHKOB, o6orameHnbiXx KapOoHaTaMH; 4) NPHCYTCTBHe CEAHMEHTa-
UHOHHEIX CYJb(aTHO-TAJOHAHBLIX LEMEHTOB; D) pasBHTHE B IJIH-
HHCTOM IeMeHTe B Ka4eCTBE TJIABHLIX MHHEPAaJOB TPYIIEl KOp-
pPEHCHTAa W AayYTHTEHHBIX JKEJe3HCTHIX HJIJANTOB; 6) aBTOHOMHOCTB
COCTAaBa MHHEPAJOB TJIMHHCTLIX IIEMEHTOB IO OTHOMWIEHHI0 K 0O6-
JIOMKaM; 7) TOHHIKEHHYI0O CTPYKTYPHYIO 3peslocTh O0Ca/dKOB, 3a
HCKJ/IIOYeHHEeM 30JI0BBIX NECKOB.

Kpome nepeuncJeHHBIX, MOMHO MHCIOJIL30BaTh PacCMaTpPHBAB-
lIHecsl BBIIE TPH3HAKH — PACMOJOKeHHe ToJell (HrypaTHBHBIX
TOYEK Ha TPEYroJbHOIl JAHarpaMMe, TOKa3bBalollee HallpabJieHHe
CO3PeBaHHsl TECKOB B pasHbX KJANMaTHUeCKHX 3oHax  (cM.
puc. 47), cocTaB LEOJIHTOB, a TaKiKe MAJeOHTOJOTHYecKHe, (HTO-
JIOTHUECKHE, TeKCTYpHBle M HHble npusHaku [3, 15, 49]. Mowxuo
TAaK/Ke PYKOBOJACTBOBATbCSA COUETAHMEM IIPH3HAKOB, Hamnpumep,
KPaCHOUBETHOCTb caMa Mo cefe He SBJSETCS KIMMATHUECKHM
npH3HAKOM, OAHAKO OeckapOoHaTHble KpacHOUBeTHble mecda-
HHKH — TyMHJIHbIE, a KapOOHATHEIE CBSI3aHBl C apHAHBLIMH 30HAMH
[fAuwun A. J1., 1953 r., AnatonneBa A. H., 1972 r.].

Cpepa ornomenns. OTueTsBO NMPOABIEHO BJAMAHHE CPEAbl HAa
ayTHreHHOe MHHepaJoo0pazoBauue. AVTHreHHBIe MHHepaJbl [ec-
YaHHKOB MOTYT OBbIThb BLIMHCAHLl B PsA B NOPSAKE YMeHblIEHHS
HX 3HAUHMOCTH B KayecTBe HHAWKATopoB (Quauko-reorpaduue-
CKOIl OO6CTAHOBKH. ITO — IJIayKOHHT, TJHHHCTble MHHEpaJkl, Kap-
GoHaTHele MHHEPATB (OCOOEHHO HX MOJHMOpPQHbLIE MOAHGOHKAILHH
n coornowenne Ca— Mg —Fe—Mn), ¢ocharuble, Kesnesucrbe
(0ocoBeHHO COOTHOIICHHE OKHCHHIX, CHJIHKATHBIX M KapOOHAaTHHIX
tdopM), MapraHueBble, UEOJAHTH, cyabdaTel, GOpaTel H JApyrue
JIErKOPAacTBOPHMbLIE BellecTBd, BaHLl TAKMKE  KOJHUYECTBCHHBIE
OTHOMIGHHS MEXJ1y pa3HHIMH MHHEpaJbHBIMH KOMIOHEHTaMH Ie-
MEHTa H HMX CTPYKTYPHLIE COOTHOUICHHS, HATIPHMEP COOTHOIIEHHE
MeKAy TJAHHHCTOH H kKapOoHaTHOH asamMu, Mex1y UeoJdHTOBOI
H KapOoHATHOM, CHAMKATHO-KEJe3HCTOH M OKHMCHO-3KeJe3HCTOH H
T. 4. Kak u3BecTHO, H3yueHHe ayTHTeHHOro MuHepasoo6GpasoBa-
HHSL €CThb METOJ, YCTAHOBJEHHS OCaJ0YHO-TeOXHMHUeCKNX aluii,
ABJASIOIHXCSA TIPOH3BOAHBIMH OT reorpaduueckoii cpeanl. [lns He-
KOTOPBIX MHHepaJoB BajyKHO HE TOJLKO HX MOSBJIEHHC, HO H CO-
Aep#anHe B HHX Madblx 3JEMEHTOB — HHAHKATOpoB 0GCTaHOBOK,
nanpumep, otHomenne Sr/Ba B cyabgparax, pactyulee OT CyUIH
K Moplo, coflepxaune B B raaykonurte Tem OGoJjblie, yeMm OGuHxKe
conmenocTh Gaccefina K HopmaJabHOH Mopckoit u T. x. Koamuectso
AyTHTEHHBIX MHHEPAaJoB, OGOJbIINHCTBO H3 KOTOPHIX ofpasyer Le-
MeHT, TeM Ooublue, yeMm caalee THAPOAHHAMHYECKAS AKTHBHOCTL
Gaccefina ceuMeHTaIuH.
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Cea3p MEXKAY COCTaBOM 0GJOMOUHON YacTH H CPeAOH OTIOKeHNs
nposaBJsieTcs B 00UEM BHAE B TOM, 4YTO KOHTHHEHTaJbHEE
GJOKH HECYT JIHTOKJACTHYeCKHe, KHCJBIe TNeTPOK/JIacTHUeCKHe,
pasjHunble KBapuesble rpayBakkiu, K-— Na-apkoswl, oJHrOMHKTO-
Bhle M KBAaplLeBble MEeCKH, a OKeaHHueCKHe — yJabTpamadHyeckue,
ocuosupic M cpepuue rpayBaxkd, Na- u Na— Ca-apkosbl, uto fB-
JasieTcsl, OAHAKO, He OTpaKeHHeM ocoOeHHOCTeH BOJHOH Macchl,
a oTpakeHHeM pasJHuyuit Te0JOTHYeCKOro CTPOEHHS OCHOBHBIX
GJOKOB 3e€MHOH KOpBI, NPOSIBASIOMKHXCA B nerpodonge. Ecau or-
BJeYLCsT OT 3TOH 3aBHCHMOCTH, B OCHOBe KOTOpO#l Jjexar ¢ak-
TOPbl He (PH3UKO-reorpauyeckye, a reoJoro-cTPyKTYpHbe, TPYAHO
HalTH BceoOIIHOCTL CBsidell MexJay reorpaduueckoil cpejaoit u
MHHEePaJIbHbIM BHAOM MeCYaHOH NMOPOJb.

[{awapii ®3 reHeTHYeCKHX THIOB IeCKOB — NOJHMHHEpaJIeH,
TAaK JKC KAK OJHH M Te e MHHepaJbHLlC BHAB MOTYT ObITh Npea-
CTABJIEHH PAa3JHYHBIMH TeHeTHYeCKHMH THNAMH M PasHOBHJHO-
CTAMH — aJVIIOBHAJLHBIMH ~ PYCJIOBBIMH, CTpPeHEBBIMH, ITOfMEH-
HBLIMH, TPHOPEHKHBIMH KOCOBLIMH, BOJHONPHOOMAHBIMH, GapoBHIMH
u 7.4 JaxKe 30/0BHIl npoilecc, KOTOPOMY MHOTHE OTBOJASAT pe-
Aoyl POJb B MHHEPaJbHOM Mpeodpa3’oBaHHH IECKOB, HE CO-
3naer Kakoi-1u60 cBoil MHHepaabHbIA BuA. M3 Taba. 31 Buamo,

TABJIMIIA 31

Mpunepasbupii cocras (Bec. %) 30/10BBIX MECKOB MYCTHHb
(no M. TI. Mertposy [1973 r.])

Mecto B3siTHA 06pasua Ksapu Monessie | Myckopur | Kapbo- | OGaomku
wnarsl HaTHl nopon

Keisbiikymer 1 Kapakym

Bapxauusiii necok, I'azan 52,3 39,0 0,9 - 7.8

Bapxanuetii necok, Xazapacka| 55,8 37,6 0,6 — 5,9

Hpesresonosuiit necox, [lap- 60,3 32,0 1.5 — 6,2
Basa

CaezenepenesHHblii aJlJIo- 68,7 6,4 - — 20,9
Buit Amyaapeu, TypTkyas

Sonoskiii necok, Penerex 73,4 5.3 - — 21,3

Sonosetit mecok, Bewnp 73,8 20,8 — — 5,4

Dodsopulfi  necok, Ynabma- 57,0 10,4 - 12,4 20,2
MeJK YMbl

Jlpyrue nycrelHn MHpa

Bapxaubt  moaropei  Ky#b- 52,0 30,0 1,0 — 17,0
aynda, TapuMmckas Bnagnua

Bapxaner Kysynuu, Opnoc 62,0 8,0 — — 30,0

Bapxauer Tapjas, Caxapa 98,6 1,4 — — —

Jonoselli  necok, NYCThIHS 99,3 0,7 — — —_
Bukropus

S0N0BLIT  MECOK, TYCThIHS 98,6 1,4 — — —_
Cumncon
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CKOJIb pasjiHueH MHHepaJibHBIH COCTAaB 30JIOBBIX TIECKOB JaxKe
B OJIHOH NYCTHIHE H3-3a BJHSAHHA HCTOUYHHKOB CHOBAa M CKOJIb Be-
JIHKH pa3JHYHsA NEeCKOB B PasHblX MYCTHIHAX H3-32 pelaouero
3HaueHuda meTpodoHaa.

B KOHKpeTHHX JaHAwadTax BCaenCTBHE BLIBETPHBAHHSA H Iie-
peHoca ocaAkoB BOZOH H BeTpoM Bo3MoxkHa aHddepeHuHaLHsT
06JIOMOYHBIX KOMIIOHEHTOB C 3aKOHOMEPHOH CMeHOH cocTaBos IO
(¢aunanpuomy psay meckoB. IIpuMepsl TakHX H3MeHEHHH, OGBIYHO
HeGOJIBIIHX H OrPAaHHYEHHBIX MNpeIeJaMH OJHOTO H TOro Xe MH-
HepaJpbHOr0 BHAA, OMHCHLIBANHCH BHLIe. K HHM MOMKHO N006aBHTb
Habmogenust E. A, Maprymuca {1979 r] Hag mnajeoreHoBeIMH
rpayBakkamMu o. Caxa/luH, B KOTOPBIX OTMEUEHO YMeHbINeHHe
KBapla H yBeJHYEHHe MOJIeBRIX IUNATOB B PAAY KOHTHHEHTAJb-
Hble — npHOpeskHbIe — MOpPCKHe oTJ0OxeHHs. Bo Bcex cayuasx Ha-
6aofaeMble BapHAllHH COCTABOB He TOJBKO HEBeJHKH, HO M
HEOJAHHAKOBH NO CBOeH HANPaBJEHHOCTH, M3 Yero MOXKHO 3aKJIi0-
YHTh, 4TO B (halHaJbHEIX pAJaXx NEeCKOB He NPOHCXOAHT pajH-
KaJbHbIX H3MEHeHHH# O00JOMOYHO-KOMIIOHEHTHOTO COCTaBa; Kpome
TOro, HeT YBepeHHOCTH, UTO OHH HEe SBJSIOTCA OTpakeHHeM G60-
Jiee 00leii 3aBHCHMOCTH MHHEPaJIOTHH OT TPaHYJOMETPHYECKOro
CIeKTpa.

BesieficTBHe TOTO, UTO OTJIOXKEHHe OCAAKOB, MONABIUHX B re-
oNlOTHYeCKHH pa3pe3, He ABJAAETCH OAHOAKTHBLIM, a NpeACTaBJsierT
pesy/ibTaT MHOTOKPATHOIO MEPeoTJOMKEHHA BellecTBa A0 3axopo-
HeHHA, Ha OOJIBLIMX NJAOIAAAX J[AOMAXKHO TPOHCXOAHT OCPedHeHHE
cocTaBoB. B KoHKpeTHO 0GCTaHOBKe uallle BCEro 3aXOPOHAETCS
HMEHHO TaKOH YCPeiHEHHBIH NecOK, YTO H NPHBOAHT K cJabblM
pasnnuusM  06JOMOYHO-KOMIIOHEHTHBIX COCTABOB B pasHodaln-
aJbHBIX oOcagkaX. MexaHH3M ycpelHeHHs COCTaBOB Jerge BCEro
npocJexupaercs Ha MneckKax, OblcTpo TnopAalomuxcs abpasHH.
TlpumepoM MomKeT cayXHTh paszoOpanHbi Bbille caywail [Kanu-
Heuko B. B. um ap., 1981 r.] kouueHrpauuu 06MOMKOB MOJIIOCKORB
H Qopamunndep B KapOOHATHBIX MNECKAX COBPEMEHBIX IUIsiKed,
HAyLIEH He3aBHCHMO OT MePBOHAYANBLHOTO COCTaBa OCajKa H Ofl-
pejensiolieiicss TOJbLKO AJAHTENLHOCTBIO NepepaboTKH.

Hcroynnku cHoca. OOumien3BecTHO, UYTO TecuaHbie TOPOJLBL
dopmupylorcs B3 06GJOMKOB NOPOJ H MHMHepaJOB, PasBHTHX B 00-
JacTaX cHOca, HMO3TOMY SBJAIOTCH HHAHKATOPAMH HX COCTaBa.
CocraB necuaHblX NMOPOA, KPOMe HEKOTOPHIX CJyuaeB NPOsBJIEHH:
0GJIOMOUHOTO 3JIIOEHsI, HHKOrJa He OBIBAeT TOXIECTBEH COCTaBy
matepuuckux mopox. I[lo naGmopenusm B. I1. Bacniabesa [2],
KBapI-MOJIEBOIINATOROE OTHOLIEHHE JaXe B YCJAOBHAX XOJOAHOTO
KIHMAaTa Ha COBPEMEHHBIX IJskKaxX B 4 pasa Bble, 4eM B KOpPEH-
HbBIX MOPOAAX, 3a CyYeT KOTOPHBIX MJsKeBbe NeckH cHOpMHPOBaHHL
B rtponmueckux 30HaX, B KOpe BLIBETPHBaHHA, B TOM 4HCJE Ha
yapbTpamaduTax, nofaBJseTcss THIePreHHelli  KBapl, IM03TOMY
B 3JIIOBHH Jaxe JJs NepBHUHO-6eCcKBapUEBLIX MOPOL KBapli-noJe-
BOILINATOBOE OTHOWieHHe Moxker pocturath 20. YuuThiBas, 4TO H
MHHEpaJbl, ¥ OOJOMKH TOPHBIX [OPOA 006J1aaloT pPasJHYHON
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XHMHUECKOH YCTOHYHBOCTBIO M aGPasHBHOA NMPOYHOCTHIO, npH pe-
KOHCTPYKIHH COCTaBa MAaTePHHCKHX MOPOJ MO COCTaBy MNecyaHH-
KOB, HAKONHBUIMXCSA B TOM HJH MHHOM MecTe, Heab3s KoJndye-
CTBEHHO OIEHHTbL COCTaBbl MaTePHHCKHX mopoj. MoXHO aesaTh
TOJbKO HEKOTOPHie NPHOJIH3HTENbHLIE OLUEHKH, HCXOAs H3 CJefy-
IOUIHX coobpaxenui: I) TOJNBLKO Ha caMbiX PaHHX 3Tamax o6pa-
30BaHHsl TeCKa €ro MHHepaJbHBIH H XHMHYECKHH COCTAB GJH30K
K COCTaBY MaTepPHHCKOH MOPOABL. DTO OTHOCHTCS KO BCEM KJHMa-
THYECKHM 30HaM, BKJOUYas HKapKyl0o TYMHIHYIH, TaK KakK vcra-
HOBJICHO, YTO Ja)Ke€ B TPONHKAaxX COCTaB a/llIOBHS OTpaxaeT CO-
CTaB MaTepPHHCKHX MOPOA, & He 3JIOBHA BCJAEJACTBHE MaJoli MOLl-
HOCTH MOCJE€JHer0 H PasBHTHHA KHpacHl, NpeloxpaHsiomedl ero or
3pO3HH; 2) B KOpe BLIBETPHBAHHSI HJH INpPH MepPeHoce MecyaHore
Ocajika TPOHCXOAHT ero ObicTpoe oGoralleHHe KBapueM, NO3TOMY
KOJIHUECTBO KBaplla He [JOJIXKHO YUYHTHIBATHCA NPH PEKOHCTPYKIHH
obaacreli nuTaHus; 3) NOCKOJBLKY H B KOpDE BEIBETDHBAHHS, H NPH
TepeHoce NPOHCXOAHT ObicTpasi AMpdepeHnHauns BelllecTsa Mo
XHMHYECKOH yCTOHYHBOCTH H MeXaHHYeCKOH NPOYHOCTH, HEJb3s
HCMOJL30BATh /IS PEKOHCTPYKIHH COCTaB MaTepPHHCKHX MOPOA
COOTHOILIEHHS! KOMIIOHEHTOB C pa3HbIMH aOpa3HBHBIMH H XHMHYe-
CKHMH CBOHCTBAMH: OCHOBHBIX H CPeAHHX TIJIarHOKJ1a30B — KHC-
JIBIX TMJIarioK/Ja30B, OCHOBHBIX 3()@dy3HBOB — KHCABIX 3(hdy3HBOB,
aJIeBPHTO-TVIHHHCTHIX TOPOJ — KBAPLUHTOB H T. J.; 4) WHCnoan3ys
BO BCeX cJAydasfX KadyecTBEHHble OUEHKH, CJEAYeT BbIJIeJUTL Ye-
Thip€ TPYNILI NeCYaHHKOB, AJA KOTOPHIX H JIOCTOBEPHOCTh, H NPH-
3HAKH, 110 KOTOPBIM INPOH3BOASTCS OLEHKH, PA3JHUYHEL, DTO — Iec-
YaHHKH HayvaJbHOH, YMepDeHHOH, 3HauHTeNbHOH M raybokod Aud-
(hepeHuHalMH, T0Js KOTOPHIX TMOKa3aHbl Ha TPEYroJbLbHON JAHa-
rpamme cocrasa (puc. 48); 5) B rpynme necYaHHMKOB HayaJbHOMN
nHpdepeHuHanEd HAXOAAT OTOGpAXKEHHe MOYTH BCE MOPOABI MMH-
TalolleH NPOBHHLUHH, H TO3TOMY KauecTBEHHOE omnpeaesenne 006-
JIOMKOB TIOPOJ H THMOB MOJACBBIX MIMTATOB RA€T BO3MOH(HOCTH CO-
CTaBHTh CPABHHTEJNbHO TOUHBIH IepeuyeHb MOpoj B 00JaacTsax pas-
mbiBa. [IpH 3TOM HauGoJblllee 3HAaueHHe HMeeT paclo3HaBaHHe
NJATHOKNA30B CAMBIX BBLICOKHX HOMEPOB, CaHHJHHA, MHKDOKJ/HHA,
NepPTHTOB, BBHICOKOOCHOBHLIX 3(¢y3HBOB, (PeNb3HTOB W APYrHX 00-
JIOMKOB, CcozepiamMx Haubojiee BaXKHble CBEIeHHA O TIeQJOTHH
nuraomux obJaacreir; 6) B rpynme ymepenHo auddepeHuuponau-
HBEIX TleCUaHWKOB 3HAUHTENbHAsl YacTh CBeJLEHHH O cocTaBe MaTe-
pHHCKMX nopoA yrepsina. CoxpaHHBIUHecs B HHX YCTOH4HBbBIE
MHHEpaJbHble KOMIOHEHTH MO3BOJIAIOT COCTABHThL HENOJHBIH mnepe-
yeHb W3 HauboJee YCTOHUHBBLIX MOpPoA; 7) B mecyaHHKax 3HAYH-
TeJabHoll AHddepennHanuy HHGOPMAUHH O COCTABE MAaTEPHHCKHX
nopoa B cocTaBe 0OJOMKOB mnouTH He cogepxutcs. Ilocaenuss
B HEKOTOPOM 06[116M BHA€ H BEPOATHOCTHBIX OlIeHKaX MOXeT
ObITh TOJYYeHa NyTeM H3yuYeHHd KBaplia, HanpHMep, 10 pPaccMoT-
pennblm Bhie Meroankam M. M. Cumanosuya uau M. §l. Kaua;
8) ansi mnecyaHHWKOB TrayOokod AH(@epeHiHanun PeKOHCTPYKIUHA
cocTaBa MAaTepPHHCKHX TMOPOJ CTaHOBHTCH, MO-BHAHMOMY, HEBO3-
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Kéapu

O6nomru Nonebsie
nopod wname!

Puc. 48, Jluarpamma, HAJIOCTPHPYIOLLAasi OTpaxKeHHe cocTaBa mnopox o6aacredt
cHOCA B COCTaBe IIECYaHHKOB,

I1—4 — necuauuku: [ — oTpaxalolllHe COCTaBbl MAaTePHHCKHX mnopol; 2 — CeNekTHBHO oOTpa-

¥KawuHe cocTaBbl MaTeDHHCKHX NOPoA; 3 — OTPa)KaloulHe COCTaBhl MOPOJ B OGIOMOYHOM

KBapue; 4 — He coAepialllHe CBeJeHHM O cocTaBe MaTepHHCKHX mopol;, 5—7 — moas nec-

YaHHKOB, NOJYYAIOWHXCA OT cMelielnst NPOAYKTOB pa3MbiBa [6, 56]; 5 — ocaloyHEIX TOPOA

M TPaHHTOMAOB; 6 — NOJHMHKTOBOrO M METPOKJAACTHYECKOrO MaTepHasa, BO3HHKAIOUero H3

H3IBCPHKCHHBIX NOPOA; 7 — NeTPOKJACTHYECKOrQ MaTepHaja H3 H3BepXKeHHBIX Nopoj — NOKpo-
BOB H HHTPY3Hit.

MOKHOH u3-3a TOJHOH mnepecTpoiikH 00/I0MOYHO-KOMIIOHEHTHOTO
cocTaBa, B TOM 4HcJe 0GJOMOUHOrO KBapla.

Cyutectsyer obGmupHas rpynma nopoj, oopasopaHHas OT cMe-
LIEHHS PAa3HBIX 110 MCXOJHOMY cocTaBy OOJOMOUHBIX MPOAYKTOB.
B HekoTOpbIX cayuasix mnoJoCGHblE CMeCH yjaaercs JAHACHOCTHPO-
BATb 110 IOJIOKEHHIO moJjiefl, 06pa3oBaHHLIX TOYKAMH HX cOCTaBa
Ha TpeyrosibHOi Auarpamme, kak 3to pekomenayer B. JI. Llyros
(cM. puc. 48). O cmemeHHH cocTaBa MEeCKOB, NPOUCXOAAIIUX M3
pasHbBIX HCTOYHHKOB, CBHAETEJLCTBYeT TaKike aHOMaJbHOoe pac-
npejae/enie 0GJOMKOB MO TPaHyJOMETPHUECKHM (paxuumam, Ha-
npuMep oboraulenne MeJAKHX (pakuuii oGJIOMOYHBIMH 3epHAMH
nopoa, a He OOBIYHBIMH B TAKHX CJAyyasX KBapueMmM HJH NoJeBbIMH
umnaramu. Makcumaaphylo HH(popMauHio O cocTaBe MaTepPHHCKHX
nopoji jpawT Oa3ajbHble TOPH30OHTH OCAJOYHBIX CepPHil; BBEpX MO
paspesam OoJblie MPOSBJIAETCS CMelleHHe H OCPeJHEeHHEe COCTaBOB
3€PHUCTBIX NOPOL.

HanpaBaenHocT, u UHMKIMYHOCTL pa3Butus. Bonpoc o Ha-
npaBJeHHOM H Heol6paTHMOM XapaKkTepe pa3BHTHSI 3eMHOIl KOpH,
atMoctepsl M THApocdepsl muPoKo obcyxkaancs, odCyxKiaeTcs
B JHTepaType H JA0OCTaTOYHO Xopouio u3secred. Bce Goublue BbI-
pucosbiBaeTcst cnenuduka OCAaJOUHOTO Ipolecca B JOKeMOpHH, H
NPU3LIBLI CTOPOHHHKOB aKTYaJHCTHYECKOH ILKOJIbI, BO3TJIABJSB-
uwefica A. B. Cugopenxo, BHIeTh 3eMJ10 B paHHeM JA0KeMOpHH
NOYTH TAKOH, KAakoil Mbl BHAHM ee cefiuac, BpsA JH LOCTHrAIOT
nean. M3 npusejeHHbiX paHee nNpHMepOB OYEBHIHO, CKOJb CHJbLHO
pasJHyaloTesl TeoJOTHYeCKHe TeJsa, CJOKEeHHBle Ollpe/eJieHHbIMH
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MHHEpaJbHBIMH BHJAaMH NeCYaHHKOB B paspe3ax apxes HJIH M0po-
Tepo30s OT Te0JIOTHYECKHX Tes OJH3KOro MHHEepaJbHOro cocTaBa
B paspesax 1aJieo30HCKHX W ME3030HCKHX TeOCHHKJHHAJEH |
naatgopm. KakoBel MOJNKHB ObIH OBTL TEKTOHHYECKHE CTPYK-
Typbl H reorpaguueckue mangmadTbl, 4ToOBl CYLIeCTBOBAHHE HX
MPHBOAMJIO K HAKOMICHHIO apXeHCKHX BYJIKAHOI€HHBIX TpayBakk
cepuit KusaTun — TumHCKaMuHr MoliHocTbi0 Gosee 10 KM Han
pPaHHeNpPOTEePO30HCKHX KBaplieBHX [ecyaHUKOB cHeTembl Burtsa-
TepcpaHA MolHOCTblo Oosee 7 KM? Kak o0bACHHTL o0GpasoBaHue
CJIOKHBIX MHOTOMOPOJAHLIX acconHalUHi M3 BLICOKO3peJbiX KBap-
LeBLIX IeCYaHHKOB, BbICOKOTJIHHO3EMHCTHIX CJIAHIEB, KEJE3HCThIX
KBAPLUHTOB, TPayBaKK H BYJIKAHHTOB, €CJAH NPHMEHHTL K HHMM IO-
JIOXKEeHHSt TEOPHH o0cafoyHoH JAuddepenunauun, BHpaGOTaAHHOMN
st (paneposoiickux Toaul? OueBHAHO, YTO MOHATL 3TH H MHOMKe-
CTBO JIPYTHX HEOXKHAAHHBIX [AJS aKTyaJlHCTHYECKOro MeToja fB-
JeHHH MOMKHO TOJIbKO IpH3HaBas HeoGpaTHMOCTh Te0JIOTHUecKOro
Pa3BUTHA 3eMJIH M H3yuasl ero crneuH(HKY.

B rtadn. 32 npuBejeHnl JaHHBIE, HIJIOCTPHpYIOLLHE HeOOpaTH-
MBIl XapaKTep HAKOIJEHHsi MecKOB B CBA3H C HM3MeHEHHAMH Y-
JIOBHil CeJMMeHTALHH. DTamHOCTh PA3BHTHS TEOCTPYKTYP JaeTcs
no woeii Gomee paHHed paGote [50], cocTaB MOPOA NHTAIOMIHX
NPOBHHLMIT NPHBOAMTCH ¢ npuBJieyenueMm wmarepuanos B. H. Xo-
goposa [1975 r.). Tabauua HATOCTPHPYET TOJLKO HEKOTOPhIe
MOJIOJKeHH s, KOTOphle B LeJIOM CBOAATCH K caeayiouemy: 1) B He-
TOPHH 3eMJu CyUlecTBOBaJa HampaBJeHHas CMEHA4 TeCYaHHIX
NOpPOJ OT MNEeTPOKJACTHYECKHX OCHOBHBIX TpayBakK yepe3 Tle-
CTPYI0O raMMy K JIMTHTOBLIM TpayBakkKaM; 2) B XoJe TeoJioTHue-
CKOIl MCTOPHH BO3pacTajo pa3HooOpasue MHHepaJbHBIX BHAOB Ile-
CKOB; 3) €O BpeMeHeM YMEeHbLLIAJHChL pas3Mepbl TreoJOrH4ecKHX
TeJl, CJIOKEHHBIX ONpeleseHHBIMH MHHEpPaJbHBIMH BHIAMH Ilecua-
HBEIX 1OpPoJ; 4) B X0Je HCTOPHH YMEHEIIAaJach KOHTPACTHOCThL Ta-
pareHe3oB ¢ yyacTHeM IeCYaHHX MOPOA; 5) HanpasJ/eHHOCTb pas-
BHTHS CAYXKHJIa (POHOM JJsT TEepPHOJHUHOCTH 0cajkooOpa3oBaHHs:,
OTMeueHHOH noBTOpAILIefics cMeHOil MHHepPaJbHBIX BHAOB IecHda-
HHKOB. BblpeasiioTes caegymoomine OoJpiune MePHOLbI: KaTapXxei-
CKO-apXeiCcKHil, paHnHe-cpenHenpoTepo3oiickuii, pudeickuil, BeHn-
CKO-TTaJ1€030/CKHI 0 Me3030HCKO-KailHO30HCKHI.

Ilepeble jaBa HMeau rJodaJbHOE TPOSIBJEHHE W HAUYHHAJHCH
JHG0 KOHTPACTHBIMH CePHsSIMH H 3aBeplUaJHCL OCHOBHBIMH Trpay-
BAKKAMH H ByJKaHOWAAaMH (KaTapXxed — apxeit), Jn6o, HauHHAsACh
apKo3aMH W KBapLEBLIMH MecuaHHKaMH, 3aBepLIAJHCL KHCJBIMH
NeTPOKJAACTHYECKHMH M JIHTHTOBBIMH TrpayBakKaMu  (paHHHil —
cpeanuit nporeposoii). Haunnas c pudes BcaencTtsue HabJiofae-
MOrO KOHTPACTHOTO JIeJIeHHsT 3€MHOH KOPbl HAa OPTOre0CHHKJH-
HaJdH H MaaT@opMbl, MOMXKHO BHIETL pa3Hoe IMPOsBJEeHHe Halpas-
JIEHHOCTH H UHKJAHYHOCTH B 3THX PAas3JIHYHBIX BHIZAX CTPYKTYP.
B OpTOreOCHHKJIHHAJSNX pa3BUTHE HJIeT N0 JHHHM IiecTpbie Ce-
PHH — NETPOKJACTHYECKHEe TPAayBaKKH M  BYJIKAHOMJLI — JHTHTO-
Bhle TPayBakkH, Ha mjaaT(opMax IO JHHHH apKO3bl — OJHIOMHK-
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TABJIHLIA 32

Inapnpie myHepaJbHbie BWJbl NEeCHYaHLIX NOPOX W MX CBASL C 3TANAME PA3BHTHS 3eman

Crpaturpaduueckne
noppaspenexHus,

InapHble FeoTeKTOHH-
yecKHe CTPYKTYPH

CocTaB nopoj B NHTAOWHX

TocnogcTeyOmMe Necyansie NOPOALI

BO3pacT, MJH. jeT KOHTHHEHTOB NPOBHHLHAX
@aneposoii Kz—Mz OproreoCHHKIHHA- Ocajiounbie, OcHoBubie | KBapueBsle necyaHHKM THNAa  naJeoreHa — Heorema
JH — aaThopMsl, appysuBHBIe, KHCJLIE Pycckoit nnatdopMbl, NEeTPOKJAacTHYECKHE TIpayBaKKH
TaJ1acCOre0CHHKIH- HHTPY3HBHbIE TuxookeancKoro mosica, JHTHTOBEE TIPayBaKKH THIIA
1 HalH Bepxosinbs u Mesoson Cpemmeii Asuu
30
e o BIP e P2V OpToreocHHKIHHA- Ochosuble  3Qdy3ususle, | JIMTHTOBEIE M NOJEBOWINATOBLIE PPAYBAKKH THNA MNEPMH
JIH — aThOpMbL KHCJIble HHTPY3HBHbIE, [lpuypanbs, NONMMHKTOBBIE IDAYBAKKH 3HJIAHDPCKOro
0cajiouHbIe THNA, OCHOBHBIE rpayBakkH THna Kaua, KBapuessle nec-
uaHHKH KeMOPHA H OPJIOBHKA, KBapleBLle MecYaHHKH THs
na [0JOMCKOH CBHThI, apKO3bl THII4 MOTHJEBCKOIN CBHTHI
—— 680
R Pannue oproreocHn- | Kucasle HHTpPy3uBHble, | ApKO3H THINA 3UJbMEPAKCKOM, MYKYHCKOH CBHT, rpay-
KJIHHAJIH — n71aT- OCHOBHbLIE H KHCbIE - BAKKM THNAa ALIHHCKOH CEepHH, KBapUHThHl THNA HH-
[Tpoteposoii hopmsl (ysuBHHe, rabopo-ano- 3ePCKOH, 3HTAJbMMHCKOH CBHT, dapKO3Ll THIA BEINCKOMH
PTO3MTHI, OCAZOYHLIE H CYXONHUTCKOH cephii
——1600——
PR, Pudrhl — cy6naar- Kucasle HHTpYy3HBHEIe, 3¢- | Ilerpok/acTHyeckne KHC/ILIE TPAYBAKKH, JHTHTOBLIE rpay-
opMEl ¢y3uBHBe, OCAjOUHbIE | BAKKH, 4PKO30Bble H KBapleBhle NecyaHHKH
1900
PR, I1poToreocHHKAHHA- Kucapie  uuTpY3uBHLe, | Apkosl THma YJokana, rpayBakku THna Tawmnepe,
JIH — MpPOTONJIAT- B TOM WYHCJIE YapHO- MollHbe apKo3sl THna ['ypoH M KBapuuTel THna Bur-
(opmbl KHTBI BaTepcpaHj
——2600_—
Apxeit AR Ipareocunxannanri— | Ocrobrbie 3(dy3HBRbIE OcnoBHbIE TeTpoKaacTHyeckie rpayBakki Thna Kusathn,
KPaTOHbI THMHCKaMHHT, THMOJBCKOH M MyHCKOl CepHif, CHCTeMbl
Cpaausen u ap. IlepBoe mnosBJenne MOJTHMHKTOBBIX
rpayBakk rpynnsl ®urosoro fepesa
—_— | 3500—
Karapxeii KAR [MepmoGuabhas cTpyK- | HeuapecTeH Bce MHHepaabHble THMAL NMPH MpeoGIajdHHH OCHOBHBIX
TYypa rpayBakk (nmoJiy4yeHHbIE N0 PEKOHCTPYKILHH)




TOBble H KBapueBee neckdH. OJHHM H3 sPKHX NPHMEPOB TNepHO-
AHYHOCTH $IBJAeTCs IUHPOKOE pa3BHTHE TOJI apKO30BbIX INECKOB
B HauaJe nporepo3osi, pHbes H ¢aHepo3os KaK OTpaKeHHe
pefILecTBYIOLIHX CTaJHH TEKTOHHYeCKOH cTabuJau3alnuH, TpaHH-
TH3aIHH H PA3BHTHs TAHENJIEHOB, 3a KOTOPHIMH MJIET «BeJHKas
JOMKa», «BelMKHe oO0pylleHus», B Tepmunogorun I'. Hltuane, xo-
TOPHIE H COMPOBOMKJAANHCH Pa3BHTHEM apKo30BbiX Toaul. llpusna-
KaMH MEePHOAHYHOCTH, NPEeHMYllecTBeHHO Ha mnuardopMax, sBJIA-
I0TCA  Onpeje/ieHHble YPOBHH pAaclnpOCTPaHEHHs] KBapleBhIX Ie-
CKOB, MNPHXOAsilUHecs] Ha NO3JHHI KeMOpHI — OPAOBHK, MNO3JHHH
JleBOH — paHHHi KapOoH, NO3JHHHA MeJ — naJleoreH, Hepegko He-
oredH. HeTrpyaHo 3aMeTHTh, 4TO MOCJAEJHHE COBMajalT ¢ 3aKJk-
YHTeJbHBIMH CTaJHAMH CPEIHHX 3TAlOB TEKTOHHYECKHX LHKJIIOB
(daHepo3osi (KaJeLOHCKOTO, TepLHHCKOro, aJlbMHHCKOro), OTMe-
yeHHBIMH, OUYEBHAHO, cTabuau3anHell TEKTOHHYECKHX JABHKEHHH
Ha naargopmax.

CyuiecTByeT LHMKJIHYHOCTL GoJiee HHU3KHX NOPSAKOB, OTpPaKeH-
Has B COCTaBe [EeCYaHBIX NOPOJ, HanpuMep OnHMcaHHas B 3amnaji-
Hoit Cubupu reonoramu wkods B. Il. Kasapuuosa, B Cpeanei
Asun —mkoant B. MW. Tlonosa, Ha Pycckoii maarpopme—
M. C. llIseuoswiMm, E. 1. Bpyne, B. H. MypaBweBoiM H Jp. LIHK/IBI
MOTYT OBITh Pa3/iHyHBIX MacluTaboB (NOPAAKOB) M COCTaBOB: OT
CJOKHBIX MHOTONOPOAHBIX H NOJH(pAaUHaJbHBIX 10 NPOCTHX MO-
HopauuaapEEX. CaMblfi HH3KMH NOPSANOK IHKJIHYHOCTH OTPaXKeH
B 3JIeMEeHTApHBIX UHKJAHTAaX (aHlla, aJJIOBHAJLHBIX H JAPYrHX
KOMILJIEKCOB, TJe TaKKe MOKeT Haba104aTbc HalpaBJIeHHAs
CMeHa MHHepaJbHOTO COCTaBa IeCKOB, HO Y¥Ke KakK CleJCTBHe
HanGosee [POCTOrO mpouecca TPaHYJOMETPHUeCKOH paccopTH-
POBKH.

lecdannkn wu Jauroctpaturpadgusa. OnweIT noKassiBaer, uTo
B Npejesax Onpene/leHHbIX PaHOHOB MOxKeT Ha0J/a104aThbes BblAEp-
KAHHOCTD MHHEPAJJbHOr0 €OCTaBa MNECYaHHKOB N0 NJIOWAAH NPH
3aKOHOMEPHOH, HanpaBJeHHOH cMeHe no BepThHkaad. [lnomany,
B Npejesax KOTOPHIX cOXpaHfeTcs OAHooGpasHe cocTaBa mo Ja-
TepalH INPH BePTHKAJbHOH H3MEHYHBOCTH, OOBLIYHO OXBaTHIBAIOT
LleJJHKOM JIOCTATOYHO KPYMHLIE CTPYKTYpHl MJH CTPYKTypHO-¢Op-
MalHOHHEIE 30HB C Pa3BHTLIMH B HX TNpejeaax onpejejeHHbBIMH
THINAMH pa3pe3oB. 3aKOHOMEPHYIO CMEHY COCTaBa MECYaHHKOB IO
BEPTHKAJH MOXHO HabM0AaTb BO (aHLHCKAHCKOH QopMaiiu
Kaaucopruu [24], B 10PCKHX H MeJOBHX OTJOXKeHHAX DoJblioro
Kaekaza [Uuxpapsze I'. A., 1981 r.], B TeppureHHoit ToJime najeo-
reia o. Caxaaun [Mapryauc E. A, 1979 r.] u B apyrux padoHax,
YTO CO3JAeT BO3MOMKHOCTH CO3JaHHSI MECTHBIX JIHTOCTPaTHrpadu-
yecKHX cxeM. MHTepecHo, uto B naseorenoBoil Tosue 0. CaxalHd
COCTaB TNOPOJ006PA3yIOIIHX KOMMNOHEHTOB OCTaeTcs HOJHOCTBIO
OJMHAKOBLIM 10 IJIOMIAAH Jaxe IPH TOJHOM pacXOoXKIeHHH CO-
CTaBOB aKUEeCCOPHBIX MHHEPAJIOB.

OcoGeHHO Ba)HO CYLIECTBOBaHHE HanpaBJieHHOH, HeoOpaTH-
MOil CcMeHbl MHHepaJbLbHBIX BHJOB NECYAaHHKOB B TEOCHHKJIHHAJb-

257



HOM HuKJe pa3BuTHA KpynHeix obaacted. B IOxuom Tanp-lllane
3TO TI03BOJIMJIO OCYIIECTBJSTEL JHTOCTpaTHrpaduueckie Koppes-
LA TEPPHIeHHBIX TOJIL B YCJAOBHSIX CJAO0MHOH TEKTOHMKH WM Ha-
JIOJKEHHOro MeTaMopdH3Ma B LIHPOKOM AHANA30HEe — OT OPJOBHKA
po nepmu [b2]. Crparturpaduyeckoe conocrapJjenHe H pacio3Ha-
BaHHe TOJLL 110 TeTporpa(uH mnecyaHblXx NOPOJ OrPaHH4YHBAJIOCH
NpeHMyIIecTBeHHO PaMKaMH CTPYKTYPHO-(pOpPMalLHOHHBIX 30H, OA-
HAKO KPYMHBIE eJMHUILEI paspes3a, OTBeyalollue INIaBHBIM 3Tamam
pPa3BUTHA PErHONA, NPOCACKUBAAMCL Ha GOJBMIMX NJAOMIANAX, OX-
BATBHIBAIOIIHX Pas3Hble 30HbB H CKJIaZ4aTyio0 cHcTeMy B uenom. He-
o0bi4aHO WIHPOKHM OKa3aloch pacrnpocTpaHeHHe MOJHMHKTOBBIX
rpayBakk 3HJAHPCKOrO THIA, KOTOPble HAa YPOBHE BepXHero je-
BOHA — TYPHeHCKOro dpyca HHXKHero KapOoHa mnouTH Oe3 H3MeHe-
Huil npocaexuBalorcss or Bocrounoro Anast uepes IllentpanbHELl
Tampxuxucran u  Cyaranyusgar B 3HITAHPCKHE CHHKJIHHOPHE H
(PMKCHPYIOT TECHYIO TeQJIOr0-HCTOPHYECKYIO CBsA3b Ypamaa ¢ Tanb-
llaunem.

B crpaturpaduyecKux ueasx Mmoiker OBITb HCNOJL30BAHA TPH-
VPOUEHHOCTh K ONpPEeNeJIeHHBIM CTPaTHrpapHYecKHM YPOBHSAM IO-
pPoa006pasyOIINX MHHEepPaJoB — THNOMOP(HLIX pas3HoCTell KBapua,
KBaplua ¢ OJHHAKOBON MJOTHOCTLIO, PA3HBIX BHAOB IOJEBLIX Iuma-
TOB, & TaK#e OTHOUIEHHSA OOJOMOYHBIX MMHEPAJIOB JIPYT K ADYrY.
Yamie Bcero HCNoJb3yloTCs OTHOIIEHHSI: KBapll/cyMMa 10JieBbIX
wnaToB; (KajaWeBbie TMoJieBble WIMaTH -+ adb0KT)/cyMMa OCTaJIbBHEIX
NOJEeBHIX IIMAaTOB, HeH3MEHEeHHLle TOJIeBLIE IHTAThI/BhHIBETpebe
noJieBble MIMAaTH,— OTpa)kawllue Jnb0o cTeneHb 3pesocTH NOPOA,
aubo mnerpodonn, JaHGo CyMMapHoe MposiBJeHHe TOro H Jpy-
roro.

Bonpocs adco/il0THOl TeoXpoHoaoruu. Xopouio H3BeCTHO He-
noJb30BaHMe TJIAYKOHHTA /sl OnpejeleHHss aOCOJIOTHOrO BoO3pa-
CTa BMeNIAWIIHX OTJ0KeHHH. M3pectHo Takike [19], uro Bospact
AOME3030HCKHX OTJIONKEHHH MO IJIayKOHHTY OOLIYHO HMeeT TeH-
LeHLUHI0 K OMOJOXKEHHIO B CBSI3H ¢ NPHCOEJHHEHHeM KaJjua M ua-
CTHUHOH moTepeid aproHa Npu sMHTeHe3e, BO3PACT MEe3030HCKUX H
KafHO30HCKHX TNOPOJ — K VAPEBHEHHIO H3-3a BJHAHHA aJlJIOTHTeH-
HOTO W TeppUreHHoro rjaykoHuta. OueBHAHO, 9TO BO BCeX CJy-
uasx onpeaeseHHsi MOJMKHLI OMHPATLCS HA AYTHTEHHBIH IayKo-
HHUT, KOTOPbIfi BBLISIBAAETCH HCKJIOYHTEJILHO MneTporpahuyecKuMu
MEeTOZAMH.

YcranosJieHne BO3pacta ¢Jion M NOJEBbIX mnaTtoB (0GbIYHO
KaJlui-aproHOBBIM ~ METOJIOM) TI03BOJISIeT  OlpeieNsTh CPefHHH
BO3PacT MOPOJ B MNHTAWIIHX NPOBHHUHAX, TNOJOXKeHHe ob0JacTed
cHoca, TyTeH MHrpalMH H apeajsl PacnpoCTPaHeHHs TepPpPHreH-
HBHIX OCaZKOB, HPOHCXOASLIMX H3 oAHOro HucroyHuka. Ilocae Ttoro
kak A. $I. KpbJoB npeaJoua 3TOT MeTOXA, OBJIO TPOH3BeLeHO
[Kpoitos A. §l., Cuann 0. M., 1963 r.; Bucreanye A. B., Kpu-
aos A, §l., 1961 r.] maneoreorpadmuueckoe paitonnpoBanne Cpen-
Heil A3 H HEKOTOPBIX IAPYFHX PerHoHOB € MOMOLIBIO KaJHii-ap-
FOHOBBIX AATHPOBOK 00JOMOYHON Y4acTH NECKOB.
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B Mmeramop(usoBaHHBIX mNecuaHHKax, HauuHas C 3eJleHOCJaH-
IeBOH 30HBI, KaJHH-aProOHOBLIH MeTOA HaTHPYeT BO3PacT caMbixX
MOJIOAIBIX MeTaMOp(H3YIONHX NPOIEeCccoB, a cJael0BaTeqbHO, Bepx-
HHH npejen Bo3pacTa ToJall, H Metamopduiama. Huxuuii Bospacrt-
HOM npeies OOGBIYHO MOJAYYAIOT MyTeM H3YUeHHs MOHOMHHepaJbHOH
(¢pakuuu UHPKOHA YPaH-CBHHIOBBIM MJH TOPHH-CBHHIIOBBIM Me-
TOJOM.

Bropuunble wusmeHenus. Co BpeMeHH 3apOXK/eHHA YueHHS
0 MOCTAHATeHeTHUECKHX H3MeHeHHsX OcaJlouHBIX mopod B 50-e roani
8 pa6ortax JI. B. Ilycrosaaora, JI. b. Pyxuna, A. I'. Koccosckoi,
B. /1. Ulyrosa, A. B. Koneanosuua, H. B. JlorBunenko u 1o
HacTosIlero BpeMeHH necyaHbie o0pasoBaHus ObJH TJIABHBIMH
'HHIHKATOpaMH HHTEHCHBHOCTH [POSIBJEHHH M 30HAJbHOCTH JHare-
He3a, KaTa- H MerareHesa. B npeablAyliuX riaBax paccMaTpHBa-
JHCb KOHKpeTHble NPOABJIEHHS MOCTCeAHMeHTAUHOHHLIX MpeBpa-
UleHHH B pPasHbIX MHHepaJbHBIX BHAAaX MECKOB, H3 Yero MOXKHO
cenaTh HEeCKOJbKO BLIBOZOB 0O6GIEro xapaktepa.

1. IlocrcenumenTalnostble npeoGpa3oBaHus BKJIOYAOT B ceds
NOABJEHHE OJHHX H HCue3HOBeHHe APYrHX MHHepaJsos, TpaHcdop
MalHI0 CYILEeCTBYIOUIHX «CKBO3HBIX» MHHEpPaJIOB, H3MEHeHHe H .
pepaboTky 0OJOMOUHOH CTPYKTypel H npeofpasoBaHHe TEKCTYD.

2. Hanbosee BaxKHBIMH TDAaHHIAMH TIOCTCEJHMEHTAIHOHHBIX
npeobpa3zoBaHHil SIBJASIOTCA TPaHHIBL JHareHes — 3mureHe3 (kara-
i MerareHes), snurexHes — metamopduam. Craaus aHareHesa
TECHO cBfi3aHAa C CeJlMMeHTallued H MOMKeT paccMaTPHBATbCS Kak
3aKJIOUHTeNbLHBIH aKT MNpOfABJeHHs BHEIUHHX AHHAMHUECKHX (ak-
TopoB. KatareHes u MeTareHe3 He3aBHCHMBI OT CpeJIbl OTJIOXE-
HHS, UX TEUueHHe KOHTPOJHDPYeTCs BHYTPEHHel AHHAMHKOR pa3BH-
THs peruonoB. Metamop(du3M ualle BCero NpoOsiBASETCS B CBSI3H
CO CTPYKTYDPHOH mepecTpoiiKofi perdoHos, B pe3yJabTaTe CMeHEl
AeHCTBOBABIIMX [0 3TOrN0 TreoJOrHYeCcKHX (PakTopoB KadecTBEHHO
HOBBIMH, MO3TOMY B MNpHPOJe He cCYyliecTByeT MNepexoAoB OT Ha-
uaJbHOr0 KaTareHe3a K MeTamMopdH3My B CIVIONIHBIX, HelpepbiB-
HBIX pa3pe3ax.

3. Ilono6Ho TOMY KAaK BBIJENAKTCH PasHble THOBI MeTaMop-
(husma, AO0MKHBL OBITH BHIAEJEHBHl pasHbie THILI 3IMHTEeHe3a: 3MH-
reHe3 [POCTOrO [OTPYIKEHHs, AHHAMHYCCKHHA (HAH CTPEcCoBBIil),
TepMajbHLIE M aucaokaunoHuwsii  [Jlorsumenko H. B., IIIsa-
nos B. H., 1973 r.; Snackypr O. B., 1981 r.]. Ilerporpaduueckue
(oHn ke reojormueckie) THIOLI 3MHIeHe3a yCTauap/uBalOTcs IO
COOTHOLIEHHIO MezK/y MHHepaJbHOH, CTPYKTYPHOH H TeKCTYpHOM
nepepaloTkoil mopoa [52].

®opmanuonHbliit avanu3. llecuansie nopojbl, 06pasysa reoJo-
riHyeckne Teaa MJH VYaCTKH HApPsSay ¢ JAPYFHMM TIOPOAAMH B CJIO-
JKEHHH TeJ HaANOpPOAHOro YPOBHA, OPMHPYIOT TeoJiorHyeckHe (op-
MalllH (JHTOMBl Pa3HOr0 paHra, napareHepaiiuH, THIealuH — Kak
BelllecTBeHHble eanHHlb). C nepBBIX WAarOR (HOPMALHOHHOIO aHa-
Ji3a B COCTaBe HEKOTOPBIX MECUaHHIX MOPOJA BHAEJH ONpejelieH-
HOe reHeTHUeCKoe CoRepianne, CJeACTBHEM 4Yero sIBHJOCh Bbile-
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JieHHe necuyaHblXx ¢opMallnii, 3a KOTOPBIMH 3aKpeilHJOCh H Bellle-
CTBEHHOE H TeHeTHYecKoe noHHMaHHe. TakoBHMH GBIJIH KBapleBble
topmalHd naaTgopM H rpayBaKKOBhe (opMalHH TeOCHHKJHHA-
aeit [31], nodaxke K HHM p06GaBHJAHCH apPKO30Bble MOC/AEKpaTOHHBIE
tdopMallHH, Me30MHKTOBHe mNepeXodHBIX obJacTedl H HeKoTopHEe
JApyTHe,

BHeapenne nerporpanueckHX, TOYHee IeTPOJOTHYECKHX MO-
HATHH B TeHETHYECKYID (OPMALHOJIOTHIO TOPMO3HJIOCH TeM, HTO
A5 GONbIIMHCTBA CHElHaJHCTOB 10 (OpMalHAM oOcTaBaJjcs He-
SICHBIM ~ Te0JIOTHUeCKHH  cMblc/ neTporpado-MHHEepaJorHYecKHX
npusHakoR necuansix nopoa. H. C. Ilarckuii [48] 6bls, mo-BuAH-
MOMY, TepBHIM, KTO OCO3HaJ 3HayeHHe MHHEPaJIOTHH IeCYaHHKOB
Ana GopManuoHHOro aHagusa. MM OBUIH BeJeNeHH «(alHaJb-
Hble PSABI» MOPOAHLIX acconmanHi, B OAHHX H3 KOTOPHIX ydacTBO-
BaJqH KBapueBble NeCKH, B APYTHX — apKO3bl H [OJEBOIINATO-
KBapleBble NeCYaHHKH, B TPETbHX — rPayBaKKH H MOJHMHKTOBbIE
necyaHHKH.

B npeanoxkenHoii MHof KiacCHQHKaUHH ocaJoyHBIX Qopma-
LU TO BELeCTBEHHbLIM (JIHTOMOJIOTHYECKHM) IpH3HAKaM MHHe-
paJbHLEIH COCTAaB NecYaHOH MOPOJAB NPHHHMAaeTCs B KayecTBe I0-
KasaTe/ls 3peJOCTH BelllecTBa, obpasywouiero QopmanHio, u 10-
3TOMY HCIOJb3yeTcd B KadecTBe [VIaBHOTO KJA4aCCHPHKALHOHHOrO
IPpH3HAKA, N0 KOTOPOMY BHIAENSIIOTCH CaMble KPYNMHBIE TaKCOHO-
MHYECKHE eJHHHILI — THIH (opmauuit [51].

[To-BuauMOMY, yYyeHHe O MHHEpPaJbHEIX THIAaX MOPOJ — Iecya-
HbIX, TIVIHHHCTBIX, KapOOHAaTHHIX — JOJNXKHO TeCHO BIJeTaThCH
B yueHHe 06 HXx cooOLIecTBaX, KAKOBHIMH SABJISIOTCA TeoJlOrHye-
cKHe (opmauMH pasHeX paHroB. Hampumep, XOpoLIO H3BECTHO
CYIIeCTBOBaHHE YIOPSAOUEHHHX NO CTPpaTH@HKALHH, HO HeIHd-
(epeHUHPOBAHHEIX 10 BEIIECTBY KOMIVIEKCOB OCAaJAKOB, HashiBae-
MbIX (aumeM. OgHAKO TOJABKO NeTporpadHuecKHil aHa/Ju3 Imecua-
HbBIX TOpPojJ OOHapyHBaeT, 4ro (JHII GHBaeT pasHBil 1O CO-
CTaBy H OOBIYHO B TAKHX CJAyY4asiXx PasHBI TO MPOHCXOMKAEHHIO.
ITo IT. B. Mapkeeuuy u O. B. Uynoesy [1979 r.], HuxHeMen0BOII
banm  Cuxors-AnmHA chaoxeH npenmyulectBeHHo K-apkosamm,
a BepxHeMesoBOH ¢Hm KaMuaTKM — aHIEe3HTOBBIMH TrpayBak-
KaMH, UTO CBSI3aHO C PAa3HOH TeoJIOTHYeCKOil MPHPOAOH 3THX KOM-
IJIEKCOB: NepBLI (OPMHpOBaJcs Ha OKpaWHe KOHTHHEHTa, BTOPOH
Ha paHHell cTagHH pas3BHTHA OcTPoBHEIX ayr. B [Oxuom Tsaub-
[Tane pandecunypuiickuii angesutoBwit danmwr TypKecraHckoro
xpe6ra [[lIsanos B. H., 1985 r.] orBeuan paHHHM TNPHOCTPOBO-
JAYKHBIM nporu6aMm, cpejHe-BepXHeKaMEHHOYTOJIbHBI JIHTHTOBBIH
(JHII — MO3AHHM Nporu0aMm, NpeAllecTBOBABIIAM OOILCH HHBEp-
cuu [52].

Mexay orAaenbHBIMH (OPMAIHOHHEIMH NPH3HAKaMH — 3pejio-
CTbIO TeECYaHHKOB, CTENEeHbI0 TPOABJIEHHS CeJHMEHTalHOHHOI
UHMKJIHYHOCTH H MOLLHOCTBIO — CYLIECTBYET Hekas ellle HejocTa-
TOYHO BHIIBJEHHAs KoppensuuonHasi cBs3b. A. E. EauceeBbiM
[1978 r.] na cesepo-BocToke Pycckoil maardopmbl onucana TypHe-
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BH3eHCKas alMKAHYecKass (opmauus MomHocTbio okoso 300 M,
Hecyllast KBapleBhle MeCKH; PacloJoXKeHHast BOCTOUHee BH3eH-
CKO-Cpe/lHeKaMeHHOYroJibHast (aHmonanas MomHocteio 1500 ™
HeceT HM3BECTKOBLIE IOJHMHKTOBblE NEeCYaHHKH H COAEPIKHT MNpo-
C/IOH KBapleEBHX INECKOB, a Ha TrpaHHme ¢ Ypaaom GJanieBas
¢opmannsi BepxHero KapGoHA — HHXKHefi NMEPMH HMEET MOIIHOCTb
HECKOJIbKO THICSIY METPOB M CHOXeHa JHTHTOBHIMH H TOJHMHKTO-
BEIMH rpayBaKKaMH.

CymecTByeT MHOXKECTBO acClNeKTOB BHeJpeHHA neTporpadHu
mecyaHHIX NMOPOA B NpaKTHKY (opMaunnoHHoro aHaausa. B Gyay-
leM, TMO-BHAHMOMY, TPOH30HAET TeCHOe NMPOHHKHOBEHHE 3THX JHC-
IUMJHH JPYr B ApPyra Tak, Kak 3TO NPOHCXOAHT B MarMaTHUecKOH
TerporpadHH H yYeHHH O MarMaTHueckux (opmaunusax. B ocanou-
HOH nerporpadun H (OPMAUHOJOTHH 3TOT NMPOLECC 3aMelJIeH H3-
3a MeHbWIed YNOPSILOueHHOCTH sABJeHHH u Gojee MHoroo6Gpas-
HBIX M CJ0XKHBIX cBsizell. Henb3s He BHAeTb TaKkKe, YTO JAaxke
B ONHcaTeJbHOH YacTH ocajouHas nerporpadusi OTCTaeT OT Mar-
MaTudeckoil mo Kpafinefi mepe ua 60—80 ger.



3AKJIIOYEHHE

3ajaud NPAaKTHUECKOrO H3y4YeHHs MecyaHBIX MOpPOx H Tpebo-
BAHHSI K HHM B PAasJHYHBIX OTPACAAX NPOMBILIIEHHOCTH OCBeIla-
1Tcss B of0lWIMPHO#  crneuuasabHoit  nuTepatype [42; Baxpa-
mees C. B., 1961 r.; Bopsynos B. M., 1971 r.; I'puropres M. B.,
Hemuposckas M. T., 1974 r. u ap.]. Yacreio o6Imux BONpocoB siB-
JAIOTCS  3a4adyH  NpakTHYecKOH nerporpacduu, HanpaBleHHblE Ha
yCTaHOBJIEHHEe CBsi3ell MO0Jie3HBIX HCKONMAaeMblX C ONpeLejIeHHBIMH
MHHEepaJbHHIMH BHAAMH TleCYaHBIX OTJOMXKEHHH, a Takke MeTpo-
rpauyeckie OLEHKH CAMHX [1€CKOB H NeCuyaHHKOB B cBeTe Tpebo-
BaHMII TNpPOMBILIIEHHOCTH. [lecuanple TOPOJAEI OIEHHBAIOTCS TIO
CAEYVIOIHM OCHOBHEIM HATIpaBJICHHAM.

1. Kak xoajekropbl Boawl, Hedptn u rasa. Onu sBasioTCH
TaBHBIMH  YIJIeBOJOPOJAHLIMH H BOJHBIMH KOJJEKTOPaMH: ¢ Te-
CKaMH M TnecuaHHKaMH cBsi3aHo okojo 80 9% o6umx 3anacos
HeTH M rasa, NMo-BHAUMOMY, elle DoJiee BHICOK NPOLEHT 3amacoB
NOA3eMHBIX BOJA. MexXay KONIEKTOPCKMMH CBOHCTBAMH M MHHe-
paJbHLIM COCTABOM CYHIECTBYET CHJIbHAH ONOCPELOBAHHAS CBH3b,
NPOSIBJEHHAST Yepe3 CTPYKTYPHYIO 3PesiocTh: KOJIIeKTOPCKHe CBOM-
cTBa yJaydlualoTcs B pPAAY rpayBakkH, apko3bl— HX KBapueBsble
PAa3HOCTH — OJINFOMHKTOBBEIE — KBapueBble [lecuaHble OTJIOMKEeHHS.
KauecTBO mMoja3eMHBIX BOJ 3aBHCHT OT COCTaBa MecyaHLIX KOJJIeK-
TOPOB.

2. Kak KOHILeHTPAaTOPE MHHEPAaJOB H 3JeMEHTOB XHMHYECKOro,
GHOXHMHYECKOro ¥ OHorewHoro npoucxoxaennsi —Fe, Mn, Cu,
Cr, Mo, Pb, Zn, V, U, Sr, ¢ochaTHblx MHHeDaJOB H TIAYKOHHTA,
[TpakTHuecKH BCE MHHEpaJbHble BHALI MeCYaHblX MOPOL CIOCOGHEI
JaBaTh TOBBILIEHHLIE HJH [POMbBILIIEHHEIE KOHUEHTPAIUH KaX-
JOTO H3 OTMEUEHHBIX 3JeMEHTOB H MHHepaJoB, OJIHAKO CyLie-
CTBYET ONpeleJeHHas TeHIeHLUs HAKOILIeHWs HX B OIpeje/eH-
HBIX MUHepaJbHbIX BHAAX. [loBblleHHAsi JOKAMH3aLMsl KeJje3a
OCYIUIECTBJISIETCSl  TIPEHMYILECTBEHHO B OJHTOMMKTOBBIX I€CKAX,
MapraHla —B  OJMFOMHKTOBbIX TNecKax H 3peJblX apKosax,
MeLH — B KHCJbIX TPayBaKKax M apKo3aX, BaHaius, Moandjeua,
XpoMa —B  OCHOBHHIX TIpayBakkax, oO0OralleHHbX OPraHHKol,
CBHHIIA M LHHKA — B apKo3ax, ypa#Ha H 30J0Ta —B apKo3ax, OJH-
TOMHKTOBKIX 1 KBapleBuIX neckax, (ocatoB H TIIayKOHHTA —
B OJMTOMHKTOBBIX H KBapLEBLIX MOPoJax.
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3. Kak KoHIeHTpaTope MHHEPAJOB — MPOAYKTOB eCTecTBeH-
HOTO UIHXOBAHHA B abIOHKTHBHO-MHHEPaJbHOH TPYNIlE NECKOB.
3iech Takke CYULECTBYeT onpejejeHHas BapuabesbHas 3aBHCH-
MOCTb MEMJ1y COCTaBOM KOHIEHTpPAaTa H COCT4BOM OCHOBHOMH
nopojoobpasyionlefl yacTH: UHPKOH-PYTHA-MOHALMTOBLEIE, IHPKOH-
TYPMaJuH-aNaTHTOBLIE, IPAHAT-IHPKOHOBBIE, KACCHTEPHTOBLIE Ha-
KOILIeHNsl NapareHeTHYeckH CBf3daHbl ¢ apko3aMH, naobopor, TH-
TaHOMAarHeTHTOBHIE, MArHEeTHT-TEMATHTOBLIE, XPOMMTOBLIE 3aKJi0-
YeHBl B YyMepeHHO JAH(QepeHLHPOBaHHBIX TMETPOKJIACTHYECKHX
rpayBakkax. B ofoux ciaydasx onepeikamollee CO3peBanHe Hepyl-
HOi uyacTH B XoJe aGpa3HH MOXKET NPHBOAHTb K (POPMHPOBAHHIO
OJIHTOMHKTOBHIX H KBapUEBLIX [€CKOB — CIYTHHKOB PYAHBIX 006J0-
MOUHBLIX KOMIOHEHTOB.

4, Kak HocuTenH MaJblX MHHEpaJoOB-aKLECCOPHEB — 30/0Ta,
IVIaTHHBI, aJ1Mas30B, PYOHHOB, candupoB H APYTHX [ApParoLeHHBIX
Kamueil, Mecropoxaenns 30J0Ta NMPOTEpO30iCcKOro Bo3pacTa, Aa-
ortie  okosio 50 Y% ofuteit MupoBoft A00bUM (6e3 AAHHBIX IO
CCCP) 3axaioyeHbl NPEHMYLIECTBEHHO B KBApIEBHX KOHIVIOMe-
paTtax H CONpsKEHHBIX ¢ HHMM KBapUeBHX mecyalnnkaX. B mecua-
HHKax (aHepo3os CBA3bL C 30J0TOM OoJiee CJIOXKHAs, TaK JKe Kak
C POCCHIMAMH MJIaTHHLI, a&JiMa30B W jAparolleHHbix kamueil. Cospe-
MEHHBIE POCCHITH AaJMa3oB, HaMpHMep, KOHUEHTPHPYIOTCS B Me-
CTPHIX 1O COCTaBY ocajKaxX, a JHTOJOrHYECKHMH JOBYIUKAMH
B miarGOpPMEHHEIX OTJOXKEHHAX Me30305 — KalH0308 SBJAIOTCA
MCKIIOYHTEILHO KBapleBhle MecKH.

5. Kak Henocpe/JCcTBeHHOe CHIpbe Y3KOr0 HA3HAUEHHS — B JH-
TefiHoM 1pOu3BOACTBe ((HOPMOBOUHBIE TECKH), B IPOH3BOJCTBE
aunaca, dapdgopo-hasica, creksaa, LA NONYUEHHS 3JeMEHTAPHOTO
KPEMHHS W B HEKOTOpHIX Apyrux orpacaax [42]. Ilpombliusiernas
OLCHKA T[eCKOB INPOH3BOJAHTCS CcHayajga B cBeTe TpeGoBauuii,
NPEALABASEMBX K (DOPMOBOYHEIM, 3aTeM K CTEKOJbLHBIM H MecKam
crelHa bHOTO Ha3HAYEeHHS; MOCJEe YCTAHOBJICHHS MX HENPHTOAHO-
CTH 5 CIENHAJbHBIX lejell OHM MOIYT OLITb HCNOJbL30BaHH
B MaccoBoM mpouzBojcTse. HauGonee ectkne TpeGoBaHuA
MpeAbABAAOTesT K QOPMOBOUHBIM TIeCKaM, KOTOpPHIE JOJIKHLI ObiTb
BblcoOKOoKBapueBuiMH (B kKaacce 1K mommuo Onith Si0.>97 %),
objianath ONpeAeNeHHON Pa3MepHOCTBIO, COPTHPOBKOMH, (opMoil
3epeH, raszonpoHHIAeMOCTBID H NPOYHOCTBIO Ha cxkaTHe. B 3aBH-
CHMOCTH OT 3THX HapaMeTpoB (OPMOBOUHBIE TECKH MOJAPa3jieJis-
foresad Ha 70 mapox.

B npomussoxctBe janunaca, (JIIOCOB, CHJHKOCIJIABOB mpHMe-
HSIOTCSI KBapleBble [eCKH i MOJOTHIE KBapUHThl, TpeGoBaHHSA
K KOTOPEIM NpPELYCMOTPEHB COOTBETCTBYIOUIHMH CTaHAAPTaMH,

[To mepe ymenbmennsi SiO, u yBeqHuenus npumeceil esesa,
KaJblHA, MAarHds, XpoMma, THTana, Banaaus, OB, raunbl, yxyame-
HHS COPTHPOBKH H HEKOTOPHIX JPYTHX NOKa3aTejeil KBapleBble
meckW nocdaejoBaTenabHo NpumeHsiores B ¢papdopo-hasncosom
PON3BOACTBE, JAJS H3TOTOBJEHINSI ONTHYECKOro, OecHBeTHOTO, OY-
TBIIOYHOTO M TeXHHYeCKOro cTekjaa. YHeThle, CcOAepIKallue Malo
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npuMeced mnoJieBolINaTcojAepKalIiHe MNECKH NPHMEHSITCS B CTe-
KOJbHOH NMPOMBILIJIEHHOCTH BO MHOTHX paiioHaX, He o0ecrneueHHLIX
KBaplUeBhIM ChIPbeM.

6. Kak coippe Mmaccosoro norpeljeHHs HCIONb3YETC OKOJIO
90 % moGuiBaemoro necka W rpasHa. B npoussoicTse mopraami-
LeMeHTa TPHMEHSIOTCA KBapleBble H OJHIOMHKTOBBlE MNECKH
(Si02>90 % ). TlpaenoutHTe/bHO KBapleBble MECKH H BHICOKO-
KBaplieBble apKOo3bl HCNOJb3VIOTCA JJIsi H3TOTOBJEHHSI CHJIHKAT-
HOTO KHPOHYa. DOJBUIHHCTBO TNECKOB, NpPeAHA3HAUCHHHX IJ%
CTPOMTEJbCTBA, HEe JHMHTHPYeTcS KaKHMH-JHGO ONpeaeeHHbLIMIH
XHMHYECKHMH H  MHHeDaJOTHYeCKHMH [oKa3aTeqsaMH. bBouee
BaXKHHl perjaMeHTHPyeMble CYLIECTBYIOIIHMH HOPMaMH TpaHYJo-
MeTPHUYECKHX COCTAB, KOJHYECTBO IVIHHHCTOH cOCTaBJAIOLIEH, KO-
JHYeCTBO CJIOALI, CYJb(HIAOB, PacTHTeJIbHHX OCTATKOB H HEKOTO-
pHIe APYTHE TIOKa3aTeJIH.

ByJskaHHYeCKHH TNenejJ H nem3a NPHMEHSIOTCA NPH H3rOTOBJe-
HHH Jerkoro 0eToHa, CTPOHTEJNbHOH KepaMHKH, IIPH 3acHIKe Iie-
pekpuiTHH. Bo MHOrHX cTpaHax AJs NPOH3BOACTBA NOPTIAHALe-
MEHTa H M3BECTH HCIOJb3YIOTCS PAaKyLIeUHble MeCKH COBPEMEeHHBIX
nasxed. IlecuaHHKH M KBApIUMTH IIHPOKO NPHMEHSIOTCS B Kaue-
crBe 6yToBoro um 06aHIOBOYHOro (acagHoro Kamua., M, kak 6nlJI0
CKa3aHO B OJHONH H3 JYYLIHX KHHT O IlecKkax H necuaHukax [24,
c. 22], «Moxer OBITh, caMOe BaxHOe 3HayeHHe NeCKa B TOM, 4TO
B Hero Jo6ST HrpaTh AeTH».
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