IHOO2eHHas1 cepus

ANBOUTUT-TPEM3ECHOBAS TpyIINa




Anbbumumbl U epeli3eHbl — LENOYHble MeTacoMaTUuThl,
obpa3oBaHHble MNoCTMarMaTU4eckKuMn unnu MetTamopuiecknmu
NMHEBMATONMUTO-IMAPOTEPManbHbIMU britonaamn.

Obuwue Yepmabl: NPOUCXOXKAEHWE, NoKanua3auns, ICTOMHUK BELLLECTBA.
PernoHanbHoe reonormndyeckoe nonoxeHne MIM:

- OpesHue dokembputickue nnameopmnbl (8 AR-PR ¢pyHdameHme cpedu
e2paHuUmo-aHelcos usnu epaHumos);

- Ph cknaduamsie obnacmu (epaHumasi cpedHel u rno30Heul cmadut pa3sumusi
obniacmed).

MIIU cesi3aHbI ¢ 30Hamu anbbumu3sayuu u epeluseHes3ayuu, pa3susarouuMucs 8
ariukasibHbIX 4YacmsiXx mMaccuso8 KUC/bIX U WEroYyHbIX aurnabuccarbHbIX
MaamMmamuyecKuXx rnopoo.

®Popma_mesi_none3Hbix _UckornaemMbix. BKpanneHHOCTb U MPOXUIKA MONEe3HbIX
MUHepanoB 00pa3yoT WMOKE8EePKU, XUJlbl, WMOKU.

Cocmae___rorie3HbiX __UCKONaeMblX Xapakmepusyemcsi KOHUueHmpauueu
IUMOQUIIbHbIX 37IEMEHMO8 C MarbIMu U bonbwumMu paduycaMu UOHO8, a
mak>xe oripederisiemcsi xapakmepom agmomemacomamo3sa.

TunomopHbi Onsi anbbumumos — Zr, Nb, Th, ons epetizeHos — Be, Li, Sn,Wo.




1. Aiib6umumoesblill Knacc

Ansoututosble Ml npeactaBnsatoT codbon Tena M 30HbI, CIIOXEHHbIE
ansbumumamu - J1eliKoKpamosbiMu ropodaMu CyuwecmeeHHO
arnbbumosoao cocmasa ¢ rnopgbuposbIMU 8bIOENIEHUSMU Keapua,
MUKPOKIIUHA, Crto0, werioyHo2o ameuborna, pexe nupokceHa. Ml
pacrioriazaromcsi 8 cKrnaddyambix obriacmsix U ces3aHbl C
JietikoepaHumosou gpopmauuel 20pHbIX Mopoo.

[To cmpoeHUuo U MecmornosioxXeHUro ebiOersmcs NoOKIaccehl.

1.1 3OHOoanbbumumosbIili nodkmnacc - MIMMN cBda3aHbl C
NHTPY3UBHbIMM MacCuBamMu W pacnofnaraloTca B WX anukanbHOW
YyacTuw.

Cocmas rnosesHbIX UCKoMaeMbiX 3asucum om cocmasa pyOOHOCHbIX
2paHumos.

1. [lo HOpMabHbLIM 2paHUMaM Pa3BUBAKOTCS MYCKOBUT-MUKPOKITMH-
KBapLeBo-ansbuToBkle nopoabl — Be pyos! (Be [AlLSi O

2. o cybuwennouHbIM 2paHUmMaM pas3eusaroncs:
- MINTUOHNT-MUKPOKINH-KBapLUeBo-ansbutossie nopoabl — Li, Nb, Ta,
- BuoTuT-KBapueBo-anbbuTosble nopoabl — Zr, Nb, Y, TR.
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Puc. 42 Cxema TCOJOTHYECKOTO CTpOeHHs aJbOHTHTOBBIX MaCCHBOB, Kasaxcrat.
I1o B. Berosy u 0p.

! — 4eTBePTHUHBIE CYTAMHKH; 2 — aJIEBPOJIHTLI H tydonecuaHuku; 3 — aJbOHTHTBI pPaHHHE
(@) u noaguue (6); 4 — NerMaToOHAHLIE TPAtHTLL 5 — pHGCKHTOBbIE H STHPHHOBbBIE METACO-
MATHTHI, 6 — TEKTOHHYECKHE HapyWeHHs




1.2. 3k3o0anbbumumoessbitu nodknacc - MM He nmelT BMOUMBIX CBA3EN C
MarMaTU4eCcKMMmM KOMMMeKcaMu M pacnonararoTcd BOOMb 30H pPervoHanbHbIX
rMyBGUHHbBIX PasnoOMOB, pacCeKarLlmMX KpUCTananmdecknn pyHaameHT OpEeBHUX
nnatgopm.

Jlunetinvle anbOumumol - pyJHbIE TEA
UMEIOT JIMHEHHBIE CeKyllue (OopMbl U
CBS3aHbl C 30HAMHU Karakjaza MOpOA
MUTMAaTUT-TPAHUTHOU dbopmariiu.

Pynubie meTacomaruueckue popmanuu:

1) Kanuesaa (muxpoxnunosasn) - Be
pyoul. [ 1youna gpopmuposanus 8-10 km;

2) Kanunamposasn (anvoum-
muxpoknunosas) - Ta-Nb pyost.
I youna popmuposarnus 6-8 km.

3) Hampoeaa (3zcupun-pubekumosasn
u snuoom-xnopumoeasn) - U pyouL.
I ybuna goopmuposanus 4-6 km.

Puc. 44. Teonorugeckuii paspes JUHEHHOCO aAbGUTHTOBOTO MecTOpOxAeHus. flo
A. Beaesyesy u H. I'pequwnurosy.

! — ocapouHnitfi 4exon; 2 — aALOHTHTS;, 3 -— GEeHHTH, rpaHuTsl: 4 — KPYNHO3EDHHCTHE, &5 —
MEAKO3ePHHCTHIE; 6 — MHIMaTHTH; 7 — rHeRcH; 8 — IaaBHBIK pasaom; Q—BTopocrenem%ue
paanoMbl; {0 — pyasme Teaa; !/ -— cremeHb KaTakfnalda B Gaaaax; 12 — temnepatypa (°C)
N0 TrasoRO-XMHAKHM BKAOYEHHAM; /3 — KOHTYPHl 30HB TNOBLIIENHOA MOPHCTOCTH H DPONM-
UaeMOCTH

s




PeHuUmMbI — anboOUTN3NPOBAHHbLIE TPAHUTO-THEUCHI
OPEBHUX KpUCTaNINMYECKNX LLIMTOB C Be pydamu.

X
N+
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Puc. 43. Cxema cTpoenus 30nu deuntoB Oxkradpbekoro Maceusa. flo K. Baacosy.

I — Qoiigursl; desuTh: 2 — noONEBOWINATOBbLIE (@} H HedeauHo-noaesownatoskie (6), 3 —
NOAEBOILNATOBbIE C KBaplueM; 4 — rpPaHHTH; 5 — GHOTHTOBLIE TPAHHUTBL, § — raG6Gpo-mUpOKCe-

HHETB; 7 — TPaHHTOrHEHCH!




2. [peu3eHoO8bIU K51acc

[penseHoBble MIIA cBsizaHbl C  epeu3leHaMu - Ksapu-
MYCKO8UMOBKLIMU r1opodamu ¢ rnpuMecbro mypmarsiuHa, morasa,
riroopuma u cornpoeoxoarouwux ux pyoHbIX MUHePasos.

2.1. QHAoepel3eHo8bIU NMooKnacc, psid anogpaHumHsbIt - MIMNA
pacnonaralTcs B anuvkanbHOWM 4acTu TPaHUTHLIX MaCCUBOB,
LUTOKM M Xunbl passmBatoTcs Ha 300-500 M Brrydb OT KPOBMK
maccusa — W, Mo, Li pyoe..

2.2. JK3oepelu3eHoe8bll MooK/iacc — 3K30rpenseHbl obpasytoT
LLUITOKBEPKKN, pacnpocTpaHaoLwmecs no septukanm go 1500 M ot
KOHTaKTa MHTPY3UMN.

0 psaAd anoasroMocuniukamHbil — Sn  pydbl  (Keapu-
Kaccumepumosasi gpopmauusi);

[ psid anokapboHamHbIU — ¢riroopumossie pyobl;
[ psid anoaunepba3zumosbkilu — 0pa2oueHHble KamHu, Be pyosil.

MIMN o6bi14yHO KomnnekcHbie: Sn-W, W-Mo, Mo-Be, Li-Be,
W-Mo-Be.
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Moodenb aemomMmemacomamoa3sa

1 aTan MarMaTU4Yecku — BHegpeHune
rPaHUTHBLIX MHTPY3UIA.

2 3Tan nermMaTuToBLIN (pPeakun).
3 3Tan aBTOMeTacoMaTU4YeCKuUM.
4 atan rmgporepmMarnbHbIn.

K -memacomamo3s ripueodum K
MUKpOKUHU3ayuu. Ha ¢pore
nadeHusi t 620° C 0o 450° C u
Mo8bILEHUS] KUCITOMHOCMU
pacmeopa cmeHa K-memacomamo3sa
Na nipusena K anbbumu3ayuu.
Pacmeopbi Ha daHHoU cmaduu 8
HaOKpumu4eCcKoM coCmosiHuU (nap).
B ycrnosusix makcumaribHou
KucriomHocmu ripu rnnepexode
rirouda 8 cudpomepmasibHoe
coCmosiHUe, ripomekaem cmadusi
2peu3eHu3ayuu.
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Puc. 41. CxeMa nepepacnpefeseHHss HEKOTO-
PHIX 37eMeHTOB NPH MEeTacOMAaTHYeCKOM Ipe-

006pa30BaHHH T'DAHHTOB:

! — aab6HT;, 2 — MHKPOKJHHH3HPOBaHHBIN
3 — nopoabl KPOBJIH; 4 — rpefizeHsl

TPaHHT;




Cnacubo 3a eaHuMaHue




