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W3yueHreM MpoIECCOB YIIEPOAUCTOrO METacoMaTo3a I'eoJioTH 3aHMMaroTcsi okoso 30 Jer.
OcoObIM CTUMYJIOM B M3Yy4EHHMM OTHX IPOIECCOB CTAJO0 IMOSBICHHE B OTKPBITON MedyaTtu
nyonuKanmuii o MNPUHAAJIEKHOCTH K MeTacomMaTuueckoMy Tuny KyMIbpIkosibckoro rpadur-
anmasHoro mectopoxxaenusi (Cesepubiii KazaxcraH), mpUypOYEHHOTO K TMIyOMHHOMY pas3iioMYy.
[To3nHee ObLIO YCTAHOBIIEHO, YTO BBICOKOYTJIEPOAUCTHIE TEKTOHUTHI-METACOMATUThI IEPCIEKTUBHBI
HE TOJbKO Ha IMOWCK aJiMa30B, HO U OTJIMYAIOTCA BEChbMa pPa3HOOOpPA3HON TIeOXMMHUYECKOU
cnenuanu3zanued. B paboTax OTEYECTBEHHBIX TI€0JIOIOB HEOJHOKPATHO pPaccMaTPUBAIIUCH
MIPOSIBJIEHUSL YIJIEPOJUCTBIX METACOMATUTOB C MOBBIIICHHBIMH, @ 3a4acTyl0 U MPOMBIIUIEHHBIMU
koHreHtpanusamu Au, Ag, W, Sb, As, Sn, Cu, Pb, Zn, Pt, Pd u 1.1. [1-4].

Bormpocel renesnca u MX NOTEHUUAIbHOW METAITIOHOCHOCTH YIJIEPOJMCTOrO MeTacomaTosa
OCTalOTCA TO-NIPEKHEMY OTKpPbITHIMU. Ha mnpumepe HECKOJbKHX MPOSIBICHUN YIIepOIUCTOro
MEeTacoMaro3a. IPOCIEKEHHBIX B TEKTOHUYECKUMX 30HAX, BXOJSIIUX B CHUCTEMY TIJIYOMHHBIX
pasznomoB KkpaeBoro mBa CuOupckoil miaTgopMbl TmOKa3zaHa 4YETKash 3aBUCHUMOCTb MEXIY
MIPOSIBIGHUEM  YTJIEPOJUCTOr0 MeTacoMaTo3a M KOHILIEHTPUPOBAaHHEM DPYAHBIX, PEOKUX U
PEAKO3EMENIbHBIX AIIEMEHTOB.

B npenenax riiybokoMeramop(r30BaHHOM B YCIIOBUSX IPaHYJIUTOBOM ¢anuu Meramopduzma
Omnbxonckoit cepun (YepHopyacko-bapakunHckas TeKTOHHYECKas 30Ha, 3am. [Ipubaiikanibe)
ycTaHoBJIeHa OoJiblliasi TPyIIa MOpOJi, MOJABEPTHYTHIX YIJIEPOAUCTOMY MeTacomarosy. M3ydeHnue
MUKPOKOMIIOHEHTHOTO COCTaBa OCHOBHBIX Pa3HOBUIHOCTEH MMOPOJ, COJEpKalUX TpapUTOBYIO
MUHEPAJIM3aLHIO, T0KA3aJI0, YTO OCHOBHBIMHU dJIeMEHTaMU-TIpuMecsiMu B HEX siBiisitoTes Co, Ni, Cr,
Cu, Ti, Zn, Au, Pt, Pd, Sc, V, S, F, a Takxe Ba, Sr, Nb, Zr, Nd, Ce, Y, La. B o0yriepoxeHHbIX
rpymmnax Bcex pasHoOBHAHOCTEH MeTacomaTuToB KosmdyectBo Co, Ni, Cr, Cu, Zn, Sc, V u S 3amMeTHO
BbIIIE, YeM B  HEOOYIJIEpOXKEHHbIX. MakcUMallbHblE  COJIEp)KaHUs  YCTAHOBJICHBl B
rpadUTU3NPOBAHHBIX  (PaccauTU3UPOBAHHBIX, aM(pUOOIU3UPOBAHHBIX, CKaNOJUTU3UPOBAHHBIX
METacoMaTUTaXx M  [OBBIIIEHHbIE KOJMYECTBAa — B  IpapUTU3UPOBAHHBIX  MHUPOKCEH-
IJIarMOKJIa3upPOBAaHHBIX MeTacomaTuTax. CTpoHIM, Oapuil M LIMPKOHUM, HAIPOTUB, BHIHOCSTCS U3
MHTEHCUBHO rpaMTU3UPOBAHHBIX y4acTKOB. B rpadurax ycTaHOBIIEHBI BKIIIOUEHUS XaJIbKOIUPUTA,
MOJIMOICHUTA, MHTepMeTaunueckux coeaunernii Cu-Zn-Pbt+Al, Fe-Ni-Cr cocraBa, docdarno-
UTTPUEBBIC COCTUHECHHUS, UPKOH, Oaput, okucisl Fe u Cr wacto ¢ mpumecsamu V, Zn, Mn u Al.
Cpenu BKIIFOUEHHUH B OOJIBIIIOM Pa3HOOOpa3uu M KOJIMYECTBE OOHAPYKEHbI CAMOPOHBIE METAJUIbI:
TUTaH, JK€JIe30, LIMHK, Me/lb, CBUHELL, OJIOBO U IJIATHHA.

YriepoaucTeiii Metacomaro3 B 30He ['nmaBHoro CasiHckoro pasnoma (p. Kuroi, p. Benas, p.
ApXyT) HaJIOKEH Ha MeTaMOP(HU30BaHHBIC B YCIOBHUAX aM(PUOOIUTOBOM (paIlliy KPHCTAILIOCTAHIIB,
rHeicel, MpaMopa. B HMHTEHCHMBHO Trpa@UTU3MpPOBAHHBIX METACOMATHUTaX M IMErMaTUTax 30HBI
I'maBHOro CasHCKOrO pa3jioMa yCTaHOBIIEHBI MOBbIMIeHHBIC KoHIeHTpanuu V, SC, Ni, Cr, Co, Zn,
Cu, Au, P, Pd. MakcuMaibHbie KOHIIEHTPALUHU 3JIECMEHTOB COCPEIOTOYCHBI B TPa(UTOBBIX KUIAX,
JIMH3aX, THE3/1aX, OOHAPYKEHHBIX B IErMATUTOBBIX TPAHUTAX U KaTaKIa3UPOBAHHBIX JUOIICHIOBBIX
nmnaruorueiicax. B yrmepoaucteix  aMmuOoI0BBIX, amMbuO0I-KIMHOMUPOKCEH-TIIIAarHOKIA30BbIX
METacoMaTUTax CoJepXKaHUe MEePEeUHCIEHHBIX JJIEMEHTOB-IIpUMECEl Bo3pacTaeT, 3a CYET
paccessHHOW M IPOKHIIKOBO-BKparuieHHOW TpaduToBOM MHHepain3auuu. B rpadurax ormeueHo
NPEUMYIIECTBEHHOE pa3BUTHE CylbGUaHONW (MUPUT, MOJMOICHUT, XalIbKOIHPHUT, MUPPOTHH),
cynbhoapcenuanoit (cynphoapceruasr Fe, Co, Fe-Co-Pt) u okcuanoit (okcuasr Fe-Ni, uibmenur,
pyTii) GOpPM OTIIOKEHHS METAIIIOB M PEIIKO CAMOPOTHOM (CaMOPOTHOE XKETe30).

B mpenenax TyHKHMHCKOro pa3jioMa YCTaHOBJIEHBI Tela anoKapOOHATHBIX YIJIEPOAUCTO-
KBapLEBbIX METAaCOMATUTOB. TYHKMHCKUH pa3jioM SBJISIETCS OINEPSIOUMM 110 OTHOILIEHUIO K



['maBHomy CastHCKOMY pasiioMy W OTHensieT TyHKHHCKHE TOJIbIBI OT TYHKHHCKOW KaiHO30MCKOM
BraguHbl. Crenens npeodpazoBanus nopoa no P-T mapamerpam B npenenax TyHKuHCKOroO pa3iomMa
HE BBIXOAWT 3a MPEAeIbl 3eJICHOCTaHIeBON (amuu MeTamopdusMa. YTIEpOAUCTHI METacoMaTo3
XapaKTepU3yeTCsl MPUBHOCOM MIMPOKOTO CIEKTpa peakux snemenTos: Ba, Mo, W, Zr, Hf, Nb, Th,
U, Y, Ni, Cu, S, V, Cr u B menbmieit mepe Rb u Co. Ilpu 3TOM COOCTBEHHO YIiIepOaM3aIiust
COIMPOBOXKIACTCS HanboJiee PE3KUM YBEIMUYCHHEM cojepkanuii B mopoaax P39, Y, Mo u Hf, B
MEHbIIEH Mepe MposiBiicH poct coaepskanuii Ba, W, Sc, Ni, Cu u emié B mensieii crenenn V, U u
HEKOTOPBIX JAPYrHX OJJeMeHTOB. B mopomax ¢ mpeoOmagaHreM OKBaplieBaHUsi HaumOoJliee
HHTCHCUBHO Bo3pacTaror coaepxkanus W, Mo, Hf, Cu, P3D u Ba, B MeHbIIIcH Mepe copepikaHus
Ni, Sc, V, Cr, Y, Nb, Zr, U. B MycKOBUTCOAEpIKAIIIMX YIIIEPOJUCTHIX MOpoaax 0ojee 4eM Ha
MOPSIOK TOBBIIIEHBI TI0 CPABHEHHUIO ¢ BMEMIAIOIIMMHU mopoaaMu coaepskanus Nb, Ta, Hf, Zr, Mo,
W, Y, P33, Sc, Cr, Ni, Cu u B MenbIielr Mmepe mosbiiiensl coaepxanus U, Rb, V, Co. Haubosnee
pacpoCTpaHEHHBIMH aKIIECCOPHBIMH U PYAHBIMA MHHEpPAIAMH B ITAPAreHE3MCe C yrJIePOUCTHIM
BEILIECTBOM SIBJISIOTCSL (pTOpAINaTut, MHPUT, CHAJCPUT, PYTHI, IUPKOH, THIPOOKUCIHI MKejesa,
0aput. Kpome TOro, BBISIBIICHBI XQJIBKOTIMPUT, TAPH3UT U YPAHUHUT.

CaMbIMH ~ HU3KOTEMIICPATYPHBIMH  CPEIY  HW3YYEHHBIX MPOSIBICHUNA  YTIEPOIMCTOTO
MeTacomaro3a (yriaepoau3aliys mopo1 MpoUCXoauia mpu Temreparype He Boiire 450° C) sBisroTes
arnoraprOypruToBbie M aroCepPIeHTHHUTOBBIE MeTacoMaTuThl OcnuHcko-KuTtoiickoro maccuBa (B.
Casn). ConeprkaHus MPOAHATHU3UPOBAHHBIX PEJKHX JJIEMEHTOB B METaCOMATHUTAaX OYEHb HU3KHE,
OJIHAKO, TI0O CPABHEHHIO C HEOOYTJIEPOKEHBIMHU TOPOJAMH B METaCOMATUTaX OTUETIMBO MPOSBIICH
poct KoHueHTparuii penkux menoueii — Rb u Cs, a takke Ba, Pb, Y, P35, Nb, Sn. B
MeTacoMaTuTax ¢ BbICOKUM coaepkanueM CO; (yriepoa-mMarHe3uT-CepreHTHHOBBIX) MOBBIIICHO
TaKkkKe CcoJepkaHne Y. B  amocepneHTHHUTOBBIX METAaCOMAaTHTaX, KpPOME TOTO, BBISBIICHBI
noBeIieHHbIe 3HadueHUs CuU. OIHO3HAYHO YCTAHABIMBACTCS IPHUBHOC BOCCTAHOBIICHHBIMH
BBICOKOYTJIepoAucTeIMU (himrormamu AU, Pt u gactuunbiii BeiHOC Pd M3 TeKTOHMYECKMX 30H BO
BHEIIIHUE OKOJIOPA3JIOMHBIE OPEOJIbl WM B BEPXHUE TOPU3OHTHI. B yriepoaucThiX MeTacoMaTuTax
obHapyxeHo 0ko0Jio 30 aKIECCOPHBIX M PYAHBIX MHHEPAJIOB, a Tak ke camopoinbie: Au, Pt u Pd,
[IUHK, Meb, jkeae30. [oBCceMeCTHO pacmpocTpaHEHBI MArHETHUT, XPOMINMHUHETH] (ITHKOTHUT),
WIBMEHHUT, pYyTHI, IUPKOH, amnatut. OCTalbHBIE MHHEPATBl HMMCIOT MAJO3HAYUTEIHHBIC
KOHIICHTPAIlMA WM TPHUCYTCTBYIOT B KOJIMYECTBE PEIKUX 3HAKOB. aHaras, OpykuT, cdeH,
TYpMaJWH, JICHKOKCEH, (IIOOPUT, MYyacCOHHUT, INNHHENIb, IICCIUT, MOHAIWT, MTHPPOTHUH,
XaJIbKOIIUPUT, OJiekyas pyaa, chaiepuT, rajJeHUT, apCeHOMUPUT.

Crenupuryeckue MHUHEPAIOTO-TEOXUMUYECKHE OCOOCHHOCTH YIJIEPOJM3UPOBAHHBIX MOPO/,
MIPUHUMAIOIIAX aKTUBHOE YY4aCTHE B CTPOCHHUU TEKTOHUYECKHX 30H, TO3BOJISIOT IMOJIaraTh, 4TO C
MPOIIECCOM OOYTIEPOKMUBAHMS CBA3aHO IMEPEMEIICHUE U OTJIOKCHHE MHOTHX PYIOHBIX, PEIKHX U
PacCEesIHHBIX 3JIEMEHTOB, YacTh M3 KOTOPBIX MOXKET UMETh MAHTUHHBIA MCTOYHUK, W TPUBHECCHBI
onn Bo BMematomue nopoasl BMecte ¢ CO, CHs u npyruMu KOMIIOHEHTaMH BOCCTAaHOBJICHHBIX
(bIIOUI0B YIIAEPOI-yriIeBOJOPOTHON HAIPABICHHOCTH.

Paboma evinonnena npu noooepicke PO®HU (epanmer 09-05-00343, 10-05-00289).
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