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NPENUCIIOBHE

3aKOHOMEPHOE pa3BUTHE COLMANIMCTUUECKOro HNPOU3BOACTBA,
nopslneHye ero 3GGHEeKTUBHOCTY, OCYIIECTBIIEHHE HAYYHO-TEXHUUECKOIO
Nporpecca ¥ yCKOpeH#e pocra NpOM3BOIUTENEHOCTH TPYla TECHO CBSI3aHbI
¢ npobnemoit 3HepreTHuecKux pecypcoB. B cesisu ¢ pedunurom pns
MHOrMX cTpaH He(TH, ra3a ¥ KaMEHHOro yrisl OyAyuiee 3HEPreTUKM
CBSI3BIBAIOT C Pa3BUTHEM aTOMHOI NPOMBIIINEHHOCTH, Oazupyromeiicst Ha
NPOU3BONACTBE YPaHOBOH Py IbL.

B OchoBHBIX HanpapJEHUsIX IKOHOMHUECKOrO M COUMAJIBHOTO pa3Bu-
tust CCCP na 1986~ 1990 roner v Ha nepuon mo 2000 ropa, yTBepXmeHHBIX
XXVII cre3pom KIICC, mpepnonaraetcst posectd K 1990 r. mripaGorky
anekrposHeprun Ha A3C no 390 mnpa. kBt - u, uyro coctasur Gonee 20 %
obujero KonmgecTsa Moyuaemoit anekrposHeprvm. K 2000 r. npegycmar-
puBaeTcsl pajibHelinee yBeneueHue MOIHOCTY sHeprun AJC.,

B rpokyame MeXIyHapoOHOrO AareHTCTBa MO AaTOMHOM 3HEpruu
(MATAT9) 3a 1986 r. ykazaso, uTo ISl KallMTaIACTUUECKMX U pa3BuBalo-
IUXCSI CTPaH OXUpaeTcsl JaslbHellilee YBeINUEHE MPOM3BOLICTBA ypaHa ¢
37 tere. T B 1985 2 mo 60 thic. T k 2000 r. Yeenuuenve mobwiuuM ypaHa
DOJDKHO NPOM30#TH B OCHOBHOM 33 CUET HOBBIX KPYIIHBIX MECTODOXKIEHUI
fHoraThIX KOMIUIEKCHBIX YPaHOBEIX pyA. BHGOp 06HEKTOB MPOMBINISIENHOTO
OCBOEHUS B HacTosiiee BPEMSI ONpeHeNisieTcsl NPEKIe BCEro UsmepxKaMu
MPOU3BOMACTBA YPAHOBLIX KOHLIEHTDPATOB. YPOBEHh MUDOBBIX Li€eH COCTa-
Bisa B 1985 r. 47-59 momn. 3a 1 Kr ypaHa, B TO BpeMsl KaK pacxomhl Ha
npou3BORCTBO | Kr ypaHOBOro KOHUEHTpaTa HO ONEHKaM 3apyGemHBIX
cneynanucros Obim TakoBel (B moil): B CHIA u 3amanmHoesponeficKux
crpanax 85,5 — 90,7, 10AP —46-65, Apcrpanuu — 39, Kanage — 31. Jto
npusesyio K ToMy, uro B CHIA k 1984 r. 61510 3aKphITO MITH 3aKOHCEPBUPO-
Ba#o 98 ypaHOBHIX pyOHHKOB ¥ 31 ropHO-MeTaJUTy pruuecKuil 3aBom.

Ecnu Ha paHHMX 9JTallax pa3BUTUS] YDaHOBO# NPOMBIHNIEHHOCTU
OocBaMBallUCh BCE BBISIBIIEHHBIE MecTopoxpeHust Ge3 ocoforo yuera
3KOHOMHUUYECKOT0 $aKTOpa, TO B HACTOAIIEE BPeMsl HYXHH He TOJBKO
MECTOPOXXIEHUSI C XOPOIIMMH 3anacaMy, HO M ¢ GNaronpUATHRIMH flapa-
METpaMM 3KOHOMUYECKOIO OCBOSHUS.

Peutesye 31O 3aHauM CTAHOBHICSA OCOGEHHO TPYHRHBIM B CBSI3M C
ucTouieHueM (GOHIZa JIETKOOTKPBIBAEMBIX MecTopoxzneHuit. Tpebyercs
TIATENIBHBHA AHANKU3 BCEO MMUPOBOTO ONBITa M3YUYEHHUS] M OCBOEHUS ypa-
HOBRIX MECTOPOXACHM#A, MPaBUIIbHOE IOHUMaHKE YCIIOBHH ux GopMupoBa-
HUSt ¥ 3aKOHOMEPHOCTEH NPOCTPAHCTBEHHOTO PA3MEUIEHHUS B Pa3fMyHBIX
r€OTEKTOHHUECKHX O0CTAHOBKaX.

TpynHocty B pacHiMpeHMM cHpbeBoii §a3ml ypaHa, oOyClioBREeHHLiE
COBOKYTIHOCTBI0 Tpe0OBaHU# K KOHMUECTBY M KauecTBY PYIIH, TEXHOJIOTUY
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ux poGeluM M TepepaloTKH, K TOPHOTEXHMYECKUM YCIIOBHMSM ISKCIIY-
aTauMi u reorpao-IKOHOMHUUECKOMY TMOJIOKEHUI0 paiioHa, TpebywT
COBEPIIEHCTBOBAHUS METOROB IPOrHO3MPOBAHMS, IOHMCKOB, PE3BENKM M
[EO0JIOr0-3KOHOMMYECKOM OLIEHKM MECTOPOKIEHHUIL ypaHa.

B MocKOBCKOM reoNIoropa3senoyHOM MHCTHTYTE MHOIME FOJibl BeneT-
cs1 NMORroTORKA MHXEHEpPOB IO CEONOruM, NOMCKAM M pa3BeOKe MeCTo-
POXIOEHHMI pyn penKUX M palMOaKTHBHBIX 3NemeHTOB, Ilpenonasarensamu
Katenpel “T'eoxumusi, MUHEpANOrMs M CEOJIOTMS] MECTOPOXHEHUH Dyx
peNKMX M pajMoaKTupHbix snementos” B.H. Kornsipom, T.M. Kaiikosoii,
WM. BaomkuneiM 1 H.H. Kenesusiwom B 1961, 1973, u 1976 rr. 6piym
u3paHsl yueGHBE nocobust o 3TOMy KYpCY, UYTO BO MHOTOM CHOCOOCTBO-
BaNo NOoBHLIEHHI0 KadecTBa obyueHusl cpyneHtos. OnHako 3a mocnepgHue
20 ner cymecTBEHHO U3MEHMTIAch ChIpheBasi Gasa ypaHa, BhisIBNIEHO Gonee
100 HOBBIX MECTODOXXHEHHH YpaHOBEIX PyH M ONPENEIUIIMCH HOBBIE
KpYIHBIE ypaHOBOpYIHbE nposuHuun B Ascrpayiuu, Kanane, Hamubum,
Hurepe, Bpaszunuu.

OnMCcaHHi0 HOBBIX, IIPOMBIIIJIEHHO BaXHBIX MECTOPOXIEHUN ynmeneHo
ocoboe BHMMaHKE B JanHOW paGore. YueOHMe HalMcaH Ha OCHOBE Kypca
JieKnui, YUTAEMOro CTYOEHTaM reolloropassenogHoro (akylibTera M Ha
Kypcax nosbliieHusl KBanubuKanuy cCOBETCKHM U 3apyOeKHBIM ClIenyaliu-
craM. OH oTpa’kaer COBPEMEHHHIE CBENEHUS O MECTOPOXIEHMSIX ypaHa,
olyG/IMKOBaHHEIE B COBETCKOiI M 3apyOexHoi JmTeparype, & TaKie
nuyHBle HaGilomeHust apTOpa, HaKorUuleHHBle 3a 40 ner HenpepEIBHOM
paboThl Ha pa3/IMuUHBIX YpaHOBBIX MecTopoieHusix. Ilpu coananuu yued-
HUKa MCNOJb30BaHBl TaK)Ke MaTtepualibl yueOHbIX NocoOMi Mo reooruu
YpaHOBBIX MECTOpOXOEHMH, HalMCaHHBIX aBTODOM COBMECTHO C
H.M. BaomkuneiM, H.H, Xenesusikom, I1.A. UrnarossiM, B.5. TepexossiM n
A.K. CoxonoeckuM. BceM uM aBTop BHIpakaeT MCKpEHHI00 ONaroiapHoCTh.

I'masal
OCHOBHHIE J‘EHHEHHMM PA3BHUTHSI ATOMHOMN SHEPTETHUKHU
1 CHIPLEBOH FA3H YPAHA

OrkpeITUE DelleHUs1 siopa, a T03)Ke NPaKTUUECKOe MCHONB30Ba-
HMe SIIEPHOI JHEPTUM B MUPHBIX 1IEJISIX — OOHO U3 BEJIMYaiIIMX HayuHBIX
DOCTIIKEHUIT COBPEMEHHOCTH. 3HaueHMe PafMOaKTUBHEIX PYH KaK HCTOUY-
HHKa OrPOMHON HEPryMM HEOOHOKPATHO OTMEYalloCh OCHOBOMNOJIOKHUKOM
reoxumuy akagemukoMm B.H. BepunancKum enje B Hayalnie Halllero BeKa.
B 1910 r. 8 opHoM u3 moknanos B Poccuiick ol akameMuy HayK OH rOBOpuIL:
”... Tenepr nepem HamMm OTKpPHIBaWTCSI B SIBJICHUSIX DPadUOaKTUBHOCTH
MCTOUHMKY aTOMHOM 3HEpPruM, B MUWJUIMOHBI pa3 NpEBHIIAIIIHUE BCE TE
VICTOUHMKH CUIT, KOTOPBIE pUCOBAJIMCH UENIOBEYECKOMY BOODpaXeHuUI0”.

HckmounrensHO BaKHOE 3HaUYE€HME ypaH npuobpen B nocnenuue 30 ner
B CBSI3Y C NPaKTUUYECKUM DpEeUIeHUEM IMpOGNEMEL aTOMHONM 3IHEPreTHMKH.
Ipouino HemHorumM Gonee 40 ner ¢ rex nop, Kak OBINO pacIieryIEHO SIIpo
ypana, u 30 ner ¢ Mmomenta nfycka B CCCP nepsoii B Mupe atoMHoii 371eKTpo-
craniuu (AJC). B ucropuu uenoseuecTsa 310 HEGONbINONH CPOK, HO aTOM-
Hasl SHEpPreTHKa IIpeopoJieNia 3a 370 BpeMS IIyTh, KOTOPBHA OB NpoiNeH
obbruHOM 3HepreTuKoil Goree ueM 3a BeK. B HacTosluiee BpeMst OueBUIHO,
yto Haubonee 3KOHOMMUHBIL criocob ofecrneuenust 3HEpruel paroHoB,
ypalleHHBIX OT MECTOPOXOEHUM yriisi, HedTu ¥ NpUPOOHOro rasa, — 3TO
CO3TaHuE€ KpYMHBIX AaTOMHBIX 9JNexkrpocraHimid. OLEHKa TEeHOEHIIMU
TEXHUKO-D)KOHOMMUECKOTO pa3BUTHsi MO3BOJNSIET MpenrnoNarars, 4ro K
konuy XX B. oxono 30% MupoBoii NOTpeGHOCTU B NEKTPOIHEPTUM Gyner
obecnieuusarbesi A9C, a B HEKOTOPHIX CTpaHax, OemHHIX TOIIMBHBIMU
pecypcamu, 3Ta nonst jocturuer 60%.

IKQHOMUCTH NMOMCYMTAY, YTO TPAIULMOHHEIX 3afacoB NPUPOBHOTO
TOIUIMBA XBartut Ha Omwkadiume 100-150 ner. Yike B Hacrosiuee spems
OCTPBII HEJOCTATOK TOIJIMBAa VUCIBITHIBAIT TAKUE PA3BUTHIE KalUTaJIUCTU-
YECKUE CTpaHkl, Kak SInonusi, ®PT, Hranusi, Gpanuus, Benbrus, llpeiia-
pusi U np. OcHOBHOE BOCHONHEHME 3JIEKTPMYECKMX DECYPCOB HNPOEKTH-
pyercsi 3a cuet crpoutennscrea AIC,

o MarepuanaM cummnosuyMa HHCTMTYTa ypaHa, cocTosiBIUIEroCs B
Jlongone B 1986 r., nonst aroMHoM 3HEPrUM B IHEpreTUuecKoM OanaHce
pa3nuuHbix crpal B 1985 r. cocrapnsna (8 %): Bo ®paunum — 65, Benbruy —
60, Ounnsnuu, Heenun, Neefiuapyu — oxono 40, OPT — 30, Anonuy,
BenukoGpuranvu, Henanvu — 20, CHIA — 15, Kanape — 13.

B 1983 r. Ha A3C B KanuTalUCTUYECKUX W Pa3BUBAIIIUXCS CTPaHAX
Geino nonyueno 162 I'Br anextpoaneprum, unu 13% ee obiero KonmuecTsa.
K 1990 r. B 3tux crpaHax NNaHuvpyeTcsl YBEJIMYEHUE NpPOU3BOLCTBA
anextposnepruu Ha A9C po 295 I'Br, k 1995 r. — mo 360 I'Br, a k 2020 r. —
no 1000 I'Br. 5
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Puc. 1. eiicteytomue (I) u crposiuecs (2) AJC crpan — unexos CIB (ma 1. 11988 1.)

A

B CoserckoMm Coiosze B 1985 r. or A9C GBUIO NOJIYUYEHO OKOJIO 10%
obero Konuuectna snexrposnepruu. B ocuoptom A3C crposites B CCCP B
epponeicKoii yacT CTpaHbl. AKTMBHOE CTPOMTENILCTBO aTOMHEIX 3JI€K-
TpocTaHIMit BemeTcs M B CTpaHax — unenax CIB (puc. 1). K 1990 r.
JOTIST aTOMHOW 3HEPruM B SHEPreTMUECKUX pecypcaX OTHENIbHEIX CouMa-
JMCTVUECKMX CTpal coctaBut 15—30%, a B HPB — Gonee 40%.

Tipu ofcysxneHuy MepcneKTUB aTOMHOM IHEPreTHKM BECbMa BaxKHBIM
SIBASIETCS BOMpPOC: Ha KakKue PECYpCHl SLIEPHOrO TOPHOUEro CNENyeT Opu-
entnposathcsi? CyliecTBYeT BOIMOXHOCTH MCHONL3OBATH B KAUECTBE
McTOuHMKa sinepHoit aneprim 235U, 23°Pu u 232Th.

B npupone M3apeCTHbI TPY M30TONA ypaHa, KOTOPHE XapaKTepU3yioTCa
crenymoleit pacnpocTpaHEHHOCTBIO ¥ IEPHOfiaMu MoNypacnaza:

238 {jg, — 99,273 %; 4,51 - 10° mer;
238y g, - 0,7205%; 7,13 - 10® ner;
234 g, —0,0056 %; 2,475 - 105 yer.

NHorpa B DpupomHBIX ycnopusix Habmopaercst oBorameHue WM
obenHeHe ypaHOBHIX DY 3TUMY U30TONIAMMU.

YpaH ¢ aromMHOI Maccoit 235 u3BNeKaeTcsl M3 NPHUPONHLEIX Pyl NyTeM
CJIOXKHBIX MeTONOB ubdy3HMOHHON MM XMMMUYECKO# cenapaumu. B nocne-
IHME rofbl paspaboTana HOBast TEXHOJOKSI ODOTraleHus ypaHa ¢ IOMOMIBIO
71a3€PHOTO pa3feNieHUsi M30TOMNOB, IO3BOJNISIOIAST CYIIECTBEHHO YMEHBb-
LIMTB 3aTpaTsl Ha NPOU3BOICTBO SIEPHOrO TOILIMBA AJISI peaKTopoB. TakuM
obpa3omM, mociie oforailieHusi TOJBKO HeDOMNbIlasi HOMNSI ypaHa M3 0pU-
POJHEIX 3aracoB pyn MOXET OBITH MCIONB30BaHa IS NOJIYueHUsT 3HEPTHU
U3 3TOro aromHoro ucrounuka. Hecmorpsi Ha 2ro, Haumnast ¢ nepsoit AIC
IS NOJTyueHusT aTOMHOM 3HEPrUM UCMONL3YIOT NPEUMYIECTBEHHO M30TOIN
235U. OcnoBHBIM dhaKTOpOM, OBeCIeunBaloIIM BBICOKY10 peHTabelbHOCTh
A3C, siBnsieTcst KonoccallbHasi 3HEPreTUUECKasi EMKOCTh ypaHa. Ee mpe-
IDeNbHasl BeJIMYMHa, OTBEUanliasi BEIXOY SHEPTUU NpU SIEPHOM B3pHIBE,
NIOKa3bIBaeT IKBMBAJIEHTHOCTh 1 KT M3oTonos gensiuerocs ypauna 3 000 000
KI' BHICOKOKAYECTBEHHOrO yriisi. B mpollecce ynpaBnsieMBIX peaxkuyii B
peaktopax AJC “cropanue” 1 kr ypaHa 3kBUBaneHTHO cropanuw 10 T
yrisL.

IlepcneKTMBH yBENHUEHUST JHEPreTUUECKOM EMKOCTM ypaHa CBSI3aHBI ¢
pEaKTOpaMu, UCNONB3YIIUMY B KayecTBE aTOMHOI'O TOPIOYEro ypaH, He
pa3meneHHsH 0 U3OTONHOMY COCTaBy, T.€. NONYYEHHBI U3 HPUPOMHBIX
pyxa. Ilpu Kayknom merieHMU sifpa, KPOME 3HEPTUM, YHOCHMOII B OCHOBHOM
€ro pa3’pellMBIIMMUCS OCKOJIKaMM, ocBOOOXKOAETCSI B CPEOHEM OKOJO 2,5
HelTpoHa. IMeHHO HelTPOH, NoNamas B clenyioilee Appo 235U,  pei3bIBa-
€T HOBOE JelleHMe U T.1. TaK HauMHaeTCsl LieNHasl peaKiysi, NpuBonsALias K
HEMNpepeIBHOMY BhineNeHuio 3Hepruy. Hopblii TMIT peaKTopa YCTPOEH TaK#iM
o0pa3oM, uTO OCTaJIbHHIE HEHUTPOHHI 3aXBarTsIBAKTCS NPEMMYLIECTBEHHO
simpaMu 238U, KoJMuecTBO KOTOPOro B NPUMEHSIEMBIX MCTOUHUKAX [IUTaHUS
coctapiisier npuMepHo 95% (3a cueT MCKycCTBEHHOTO OBOraleHus M30TO-
noM ?35U) unu 99% (uro coorBercrByeT conepxanmio usoroma 238U B
pynax). U3 storo um3oroma INOCNE SfepHBIX IpeBpameHuii nonygaercs
239Py, TakumM obpa3oM, B peaKTopaX Ha OBICTpBIX HeHTpoHaX MOXHO TIpH
KaXOOM JeJIeHNU sifpa ypaHa nojlyyars JONOIHUTEIILHO Siapa NIy TOHKS H,
TaKuM 06pa3oM, NPoM3BOICTBO JHEPIUM B HUX COBMELIEHO € TIPOM3BOICT-
BOM HOBOTO SIHEPHOrO rOPIOYETO, TEMIEI BEIPabOTKM KOTOPOro 3aBUCAT OT
YCTpOUCTBa U TETJIOHANPSUKEHHOCTH peaxTopa. B Takmux peaxrtopax TpH
UCTIONB30BaHUY NPONYKTOB SIIEPHBIX NpEBpameHuii B pune 23°Py skpupa-
neHT 1 Kr HeoborameHHOCTs ypana Boapactaer 0o 100 T yrnst u Bo3MOXHO
ero palsHedinee ysenuueHue. B CCCP yxe nmocTpoeHa u BBENeHa B 3KCII-
nyarauuio Bernosipckasi A3C na Ypane, paGortaiomas Ha HeoBorauieHHOM
ypaHe ¢ ucrions3opauneM GeicTpoix HediTponosn. Ilo paHubM Opranusatinm
3KOHOMHUECKOTO COTpy HuuecTsa u paspurust {03CP), x 2000 r. oxunaer-
c51 cnexyoumii Gananc npousponcrea aHeprus (B %): AC — 34 (no 45); TIC
Ha yrne — 37, Ha masyte — 10, Ha npuponuom rase ~ 3,7; '3C — 15,3, 7



CseneHus: 0 KOHKYPEHTOCNOCOGHOCTH SHEPrUM ATOMHBIX 3JIEKTPOCTaH-
1A ¢ ODBIYHBIMY TEIUIOBBIMM pa3nuunbl. OpHaKo GOMBIIMHCTBO pacyeToB
MOKAa3bIBaeT, uTo crouMocts | KB1/u 3neprim A3C okaswmaercst crabuib-
HEe M HIDKE, UeM CTOMMOCTH 3NneKrposHeprun TIC Ha yrne. Tak, k 1980 r.
croumocts 1 KBr/u anextposnepruu AIC u TIC ma yrne cocrasuna co-
orsercrBeHHO: B CHIA — 1,5 u 2,3 nenra; s BenmukoGpuranuu — 0,76 u 1,23
neHca; Bo ®panuuu ~ 13,5 u 24,8 cantuma (oxupaercst k 1990 r.); 8 Kanane
- 1,27 n 2,12 yenra.

Paccmatpupas obuiyl0 TEHOEHUMI0 IaJlbHEHRLIEro pas3BuUTHsi aTOMHOMR
3HEPreTMKM, CIIeOyeT OTMETUTh M HEKOTOPHIE CIEpKUBalye (aKTOpHL.
Coxpansiercst HeODOXOOMMOCTE OCYHIECTBIIEHUSI MEXIYHAPOOHOrO KOHTPO-
751 32 BO3MOXHOCTBI0 MCIIOJIb30BaHMUSI HEKOTOPHMM CTpaHaMU [IPOAYKTOB
IeNeHrs1 ypaHa B aTOMHBIX DEaKTOpaX B BOEHHBIX IeNsx. OyHKImu
KOHTPOJNBHOro opraHa so3JioxkeHH Ha MATATI. 3akmouen morosop o
HepaclpoCcTpaHEHHM aTOMHOIO OPYKMS, OOHAKO O CHMX NOp OT €ro nog-
NHcaHWsi YKIIOHSIOTCS1 TAKME CTpaHbl, Kak Hapauns, 0AP, Hakucran, KHP u
®pannms.

OnpepeneHHble TPYIOHOCTU CBSI3aHHL C BO3MOXHOCTBIO 3arpPSI3HEHMSI
OKpYy>xaloIe# cpenbl pamioaKTUBHBIMY NPOAYKTAMM ATOMHBIX DEAKTOPOB.
Bonpllyio TpeBory BO BCEM MMpe BhI3palla apapusi, Npousowmepnas 30
mapta 1979 r. na A9C "Tpu-Maiin-Aiinenn” s mr. Hencunspanusi (CHIA). H3
NOBpEXMIEHHBIX TeINoBbIpeNsiolx aneMeHros (TB3Jlos) npowmsowna
yTE€UKa BOHb], 3apaXEHHOHN NPONYKTaMM pafyuOaKTUBHOrO JENEHUs TOMIM-
Ba, K palloaKTUBHBIE radbl BHILIIM B arMoctepy. B anpene 1981 r. yreuka
panuoaKTMeHOH Bopel otMeuanack Ha AJC “llypyra” B Slmouum, uto
IPUBEJIO K MOBHILIEHMI0 YPOBHSA pamyualmy B INOHCKOM MOpeE.

Cepre3nast asapusi npousonina 26 anpens 1986 r. na YepHobnUIbCcKOBR
A3C. B pesynbrarte HapyllerMsi OGCNyXUBAIOIMM IEPCOHAJIOM IpaBmil
IKCIITyatallMy peaKTODHBIX YCTaHOBOK Obll paspyllieH peakTop, 49ro
MPUBENIO K PaguOaKTUBHOMY 3arpsi3HEHUI0 TEPPUTOPUM BOKDYT CTaHIMU
Ha nowany okolo 1000 kmZ.

IT¥ apapuu NPUBIEKIM BHUMaHue Beeidl OBIECTBEHHOCTM K opra-
HM3alMM CTpOroro KOHTPOJIs 3a cobiiiopeHueM Ipasuil TEXHUKHM Ge3onac-
Hoct npu pabore Ha A9C. CCCP mpennoxuil BCEM CTpaHaM COBMECTHO
Bobupatecst Toro, uTobBl BO3MOKHOCTE aBapuit B pabore aTOMHBIX YCTa-
HOBOK B Mupe Oplila cBemeHa K Hymo. Bonpocam Geszonachocru paboT
aTOMHBIX peakTopos Obliia NocBsinieHa clienuanbHas ceccust MATATO.

ABapuy Ha aTOMHBIX 3JIEKTPOCTAHLIMSIX OKasaJli olpefeNeHHoe
BJIMSIHME Ha TEMITHl pa3BUTHSI aTOMHOM 3HepreTuxy. OHu elle pa3 NoKasanu
OrPOMHYI0 pa3pyIUUTENILHYI0 CUIly aroMa B TOM Clyuae, €CJIM UeJIOBEK
TEPSIET Hag HUM KOHTpoNb. B cesizau ¢ asapueit Ha YepuoGenbckoit AIC
Coeetckoe NpaBUTEIILCTEO EILUE Pa3 BHIPA3UIIO HOIHYI0 PEIMMOCTh NPETBO-
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peHuUsI B JKU3HDL NpenioxeHHol 15 supapsi 1986 r. mporpaMmer ocBoGoxne-
Hus MUpa OT AAIEPHOTO OPYXUSI YK€ IO KOHIIA HHHEIIHErO CTONIETUST.

TeMnbl pa3BUTHSI SAEPHOTO BOOPYXEHMs1 M crpoumrenscrBa AJC
ONpEeIENsiy CylIeCTBEHHEE U3MEHEHNs] CIIPOCca Ha ypaH cpeliu Kamnurtasuc-
THYECKUX CTpaH. B HauaNpHeli Hepuonl Npoucxomuil NOCTOSIHHBIM pOCT
cIripoca, ¥ norpebrieHve ypaHa ISl BoeHHBIX ueneir B 1959 r. mocrurano
40 tr1c. 1. Hocne 3Toro HacTynun rnepuon cnapa, oOyCIHOBJIEHHEA TEM, UTO
BOEHHAsl MNPOMBILINIEHHOCTE YK€ MOJyuuila JOCTATOYHOE KOJNHMYECTBO
oBoraleHHOro ypaHa, a CTpOMTENLCTBO aTOMHEBIX 3JIEKTPOCTaHLME BENIOCh
ellie HEROCTATOUHBIMM TEMIAMH, [OCKOJLKY OHM He MMeNM jKenaeMoi
3KOHOMUuUECKOM penrabensuocty. B pesynbrate Kk 1975 r. emeropHoe
norpebnenue ypata cuuauiock no 19—20 teic. T. Oxupaercsi, uro k 2000 r.
norpebHOCTh YpaHa B KanuTalMCTUUECKMX CTpaHax mocturHet 61,2 Teic.t.
3a cuet crpouTelibeTBa Hopbix AJC.

INocnenuuii HauGoNee NONHEIL 0630p YpaHOBBEIX PECYPCOB, MPOU3BOD-
CTBa ypaHa U ero KOHBIOHKTYPhl Ha MMPOBOM DHIHKE NPUBEOEH B HOKINaze
MATATS u ArenrcTBa 1o aToMHoit sHeprum (AA3) 3a 1986 r. HorpeGnenue
ypaHa B OynymieM Bo MHOroM DymeT 3aBHCETh OT TEMIIOB pa3BUTUS aTOM-
HOM 9HEPreTHMKY M KOHCTPYKIuii aToMHBIX peaktopos (puc. 2). Hupokoe
MPUMEHEHUE PEaKTOpOB Ha OBICTPHIX HEHTPOHAX CYHIECTBEHHO COKPATHT
ero obuiee rnorpebnenue.

TNotpebHocTsIMM B ypaHe NI HYXI aTOMHOM 3HEPreTMKM oOIpene-
nsioTest ¥ Tpebosanust K crpheBoit base. Inst toro urobe k 2000 r. oGecne-
unTh CyMMapHylo nobeiuy 1,2 MIH, T ypaHa, B HacToslluiee BpEMs HOJDKEH

- BBITH BECATUKPATHEIH 3aMac HOCTOBEPHBIX U MOTEHIMAJILHEIX PECYPCOB, ¥ B

maNbHEHIIEM MX KONMYECTBO OOJDKHO YBEJIMUMBATHCSI B COOTBETCTBUM C
poctoM fobOeum.

B nacrosimee Bpemsi Komuccuelt MATATO 3anachl oieHUBAIOTCS B
3aBUCHMOCTH OT CTEINEHM MX pa3BelaHHOCTH (DOCTOBEPHOCTH) U CTOMMOCTU
u3pneyenusi ypana. Ilo creneny passenaHHOCTY BHIIENISIIOTCST HOCTOBEPHEBIE
3anacsl (RAR), nopcuuraHHple pmomonuutenpHeie 3aracsl 1 (EAR — 1),
pononuurelibhele pecypest I (EAR — I1) u noreHnmansHee pecypes (SR).
Ipumenutensno Kk medcreywomenn 8 CCCP knaccuduxanuu 3t rpyIHIsI
NPUMEPHO COOTBETCTBYIOT pa3BENaHHBIM U NIPEABAPUTEINIBHO OLEHEHHBIM
3anacaM — (A + B+ C;) u Cy, a raksxe nporHo3HeM pecypcam — P, u (P, +
+P; )

Ilo crouMocTM NPOM3BOACTBA 3amachl KlaccuPULMpYWTCST Ha nOBe
CPYNIBL NPUroOHHIE K 3KCIUTyaTalMy IpU HeHE COOTBETCTREHHO no 80 u
80-130 mon/kr ypama (rabn. 1). 3anachl neppoii TpyINEl SIBNSIOTCS B
HacToslliee BPeMsl OCHOBOH OISl NPOEKTUPOBAHUSI CTPOMUTEJILCTBA COPHO-
[OOHIBaIOMMX NPENNPUSTUH.

Ananu3 reorpaduueckoro pasMenieHyus1 3arnacos ypaHa (o COCTOSIHUIO
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Puc. 2. lporros norpebrnenns u npoussoncrea ypasa s crpad WOCA (ue orHOCSIUX-
€51 K CTPaHaM C IIeHTPaJIM30BaHHO IIAHUPYEMOH 3KOHOMUKOI):

@ — [nis1 yelloBuit BHICOKUX TEMIIOB pasBUTHA aTOMHO#M IHEpreTHKy; 6 ~— NpH HUSKUX TEMIAx ee
Pa3BUTHS;

1 — xparkocpounslit nporsos u mo 2000 r.; 2—4 HOJITOCPOUHBI MIPOTHOS IPY PasIMyHOM
CTPATErHH MCrONb30BaHNUA PEAKTOPOB: 2 — Ha TEIIOBbIX HEITPOHaX, 3 — KOMEHHMPOBAaHHOMH, 4 —
Hauﬁucmux He#ATpoHax; 5—6 — nporHos norpebrnenus ypana: § — Ha 3aMIaHNPOBAHHEIX, § — Ha
NEHCTBYIOLIMX LEHTPaX; 7 — OXMaeMast MOTPEBHOCTs B NONONHUTENLHEIX PECYPCax

Ha 1 supapsi 1986 r.) nokaspiBaer, uro 75 % ux COCPEOOTOUEHO B CEMM
crpaHax: Ascrpamuu, CHIA, I0AP, Kanane, Hurepe, bpasunuy, Hamubuu
(puc. 3.).

C Hauana pa3puTusi aTOMHON 3HEPIETMKM NPOMCXOMMT NOCTOSIHHOE
YBEJIMUEHHE KOJTMUECTBA pa3BelaHHBIX ¥ MIPOrHO3HEIX 3anacos. MaMmensieT-
Cs1 U 3HAUEHHE YPaHOBBIX MECTOPOXKIEHMIH DPa3/IMYHEIX MPOMBIIIIEHHBIX
THIIOR: [OJIS XUILHHX O0beKTOB ¢ GorarbIMy KOHTPACTHEIMU YpPaHOBBIMU
PyZnamy yMeHbIIaeTCsl, @ KPYIHLIX N0 pa3MepaM MECTOPOKIEHMI B necya-
HHUK@X C OTHOCHUTEIILHO HEBBICOKMMM COLEP/KaHMSIMU YpaHa — yBeNguBa-

10

—

Tab6bnuma 1.

Ouenka 3an3acoB ypaua ju1a cTpan WOCA no coctonumio na 1 susapa 1986 r.
Io pannriv MATATI

Kareropus 3anacos 3anace! (B ThiC. T.) npu neHe (B Hon/xr) Beero
<80 86—130

HocroeepHsie (RAR) 1584 666 2250

JIoToNHUTeNLHbIE 897 415 1312

(EAR - 1)

Bcero 2481 1081 3562

ercsi. B nocnepHye rome! BEISIBJIEHB HOBHIE TUIIBI YPaHOBBEIX MECTODOXIE-
HUii: BKpaIUleHHBle MarMatuueckue “nopéuposbix pyn” B Hamubuu;
TpUYpOUEHHBE K TaK Ha3BIBaEMBIM 30HaM Hecorjlacusi B Apctpaiuy U
Kanape; mopepXHOCTHOro Tuna B Kalbkperax B IOxwuoit Ascrpamm. B
pesynbTare obwmii GallaHC 3alacoB YpaHOBBIX PYI B OCHOBHBIX YpaHOBO-
PYOHBIX NPOBUHIMSAX MUpa CYLIECTBEHHO M3MeHuUIcst. Hapany ¢ MecTopox-
DEHUSIMM B NECYaHUKaX, KOTOPHIE COXPaHSIIOT BEOyIee MECTO MO 3aracaM
ypaHa, Ba)KHOE NPOMBIIIIEHHOE 3HAaUEHUE NMpPHOOPENH BBHILEYNOMSTHYTHIE
HOBBIE TUITE MECTOPOXKIEHUH (puc. 4).

JanpHeliliee paclmpeHUe CHIpheBOH 0a3bl ypaHa BO3MOXHO 3a CYUET

BHISIBJIEHUSI MECTOPOXKEHMIA NMOROGHEIX 1 HOBBIX THUIIOB, a TaKXKE 3a CUeT
KOMIUIEKCHOrO MCHOJb3OBAaHUSI DyH IpHM BHEODEHMM HPOTPECCUBHBIX
TEXHOJOruii nx noObuM 1 NepepaboTKy.

Ocobblit MHTEpEC NPENCTaBNsOT OrPOMHEIEC 3allaChl YpaHOBBIX Py B
ypanonocHsx ¢ochopurax. INomoGubie docdopursl masecthsr B CHIA
(®nopupa), Amxupe, Tyuuce, Mapokko, APE, 10AP, Bpasunuu u npyrux
crpanax. 3anace! ¢pochopuros u hochopurcopepaliux NOpoH OLEHUBAT-
ca B 18 Mipg. T, a 3anace! ypana B Hux — B 14,7 MITH. T Npu copepkaHyuy O
0,001 mo 0,03 %. Haubonee KpymHble 3anackl COCPEROTOUEHH! Ha ceBepoad-
puKanckoM nobepesxne Cpenusemuoro Mopst (8,5 miH. 1) u Bo Propuge (3,0
MIH. 7). Texnonorust RobrIYM ypaHa v ¢ochopuTOB B NPUHLMIIE OCBOEHA U
N03BONISIET U3BNEKATH U3 Py aNlaTUTOBEI KOHLIEHTpAT M YpaH.

HopeM MCTOUHMKOM KOMIUIEKCHBIX PYH € YpaHOM MOFYT OBITh YHUKa-
JIBHBIE N0 3anacaM CTpaTudhOpMHBIE MECTOPOXIEHHUS C MEOHBIM, YPaHOBBIM,
30JI0THIM M pEeBKOMETaNIbHEIM opynenenvem tuna Omammuk-llam (Pokc-
ou-llayuc) Ha wre Apctpasum. Io npensapuTelIbHBIM TaHHBIM, DECYDCHI
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Puc. 3. PacnpeneneHue Ilo CTpaHaM JIOCTOBEPHEIX (a) u nojCuUMTaHHBIX JOTOJHHUTETE"
mpix 1(6) sanacos ypana, IPUIONHBIX K 3KCTUTyaTanuu npu uene 80-130 pon/xr (1) n
< 80 mon/xr (2).

MeJIM ¥ YpaHa onpejieNieHs Ha mnomany cebine 20 Km? npy BepTHKaJbHOM
pa3Maxe OpyHEHEHHs OT JECSITKOB 1O coreH MeTpos. OOmue 3anack! pyasl
oneHupaiorcst B 2000 MIH, T pu conepxanun meny 1,6 %, ypana — 0,06 % n
sonora 0,6 r/r, a NpennonaraeMele 3arackl METANIOB — COOTBETCTBEHHO B
11 000, 360 u 0,27 THIC. T.

OpyneHeHye CBSI3aHO C MOLIHEIM TEJIOM FE€MaTUTU3HPOBAHHEIX Opek-
ypit B MpOTEPO3OHCKUX ' [PaHUTOrHEWCax Ha rPaHMLE C OTJIOKCHUSIMU
nnat¢hopMeHHOro yexJa.
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Puc. 4. PacnpeneneHne HOCTOBEPHHIX (0) M TOACYMTAHHBIX JOTIONHMTENBHbBIX 1(6)
3anacos ypaHa, IDHIOXHBIX K 3KCNNyatauuu npu uewe < 130 mon/kr, mo rumam
MECTOPOK IEHMIL:

17 — mecropoxnenms : 1 — B NecyanuKax, 2 — WHIBHBE, 3 — BKDaIlJICHHLIE MarMarnyecKye,
4 — "Hecornacus”, 5 — B KOHrIOMEparax, 6§ — TIOBEPXHOCTHBIE, 7 —~ OCTabHbIE

Ycnewno ocsausaercst nonyTtHasi moGelua ypaHa M3 MeIOHBIX pyn B
CHIA, Hupym u IOAP. Tipy KyuHOM BBINIENaUMBaHNY GETHBIX MEIHBIX pyn s
Pacteop nepexomsir Menb (c conepikanveM 4 mr/n) m ypau (0,0035 %).
Ocymectensiercsi KOMINEKCHasi pa3paboTKa CTaphIX OTBAJIOB C yOorumu
CONEPXXaHUSIMK 30JI0Ta W ypaHa Ha MECTOPOXHEHMM BuTmarepcpami.
Otpans pa3MeIBAIOTCS MOLLHBIMU rupoMoHuTopamu. U3 nynenel ¢nota-
LIMOHHBIMY METONAMU U3BJIEKAI0T 30J10TO U NIMPUT, TapaleNbHO MoNyyalnT
ypaH.

Orpomuer  3amackl ypaHa B “uepHbIX” ypaHOHOCHBIX yrnepomuc-
TO-KPEMHUCTRIX CllaHLax ¢ copepxanuem Uor 0,005 no 0,01 %. Ogpnaxo
CTOMMOCTb nepepalboTKu NORmOOHBIX PYH BCE €mie OCTAETCSI BBHICOKOM —
okono 220 mon/xr.

NloTeHLMalBHEIM MCTOUHMKOM ypaHa CHYXUT U Mopckasi Bopa. B
SInoHuM U IpYTHX CTpaHax CO3aHbl OMBITHEIE YCTaHOBKM MO €ro M3pJieue-
Huo. TexHomorust ocHopaHa Ha copbimm ypaHa u3 Bon TUOPOKCUAOM
tutaHa. Jlpobnema m3pneveHnst ypana U3 MOpCKOM BOmEI obcyxmanacs B
nexabpe 1980 r. Ha cosmecTHOM Koubepeniuu npencrapuTeneit Anonumy,
OPI', Benmuko6puranuy, Weemmy, Uramau u CHIA. OcHOBHBIM ChepxuBa-
oYM GaKTopoM SIBISIETCS BHICOKAS! CTOMMOCTD noJjiyyaemoit NPORAyKLUM.
Ho paHHpIM siMOHCKUX GMpM, OHa cocraBnisier 440—880 non. 3a 1 kr U3 Og,
a 1o naHHeIM IKoHOMUCToR CIIA ona Moxer Bapbuposars or 1300 mo 4500
non. CyiecTBeHHEIE U3MEHEHUSE B KOHBIOHKTYDY YPaHOBOLO CBIPESI MOKET
BHECTH COBEpLIEHCTBOBaHME Cnocobos HOGHMM ypaHa M KOHCTPYKLHU
aTOMHBIX PEAKTODOB.

llupokoe BHEDpeHME B NPaKTUKY CHOCOGOB MOR3EMHOrO U GaxTepu-
AJILHOTO BHILENAYNBAHMS NO3BOJISIET BBOIMTL B Cepy NPOMBILIEHHOrO
OCBOEHUSI KPYTIHbIE 3a1ackl HU3KOCOPTHBIX YPAHOBBIX PYI.
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B nocnepume rome! HaGomaercsi ONEpeXeHUE TEMIIOB pOCTa Hpo-
U3BOLCTBA ypaHa N0 OTHOIIEHMI0 K ero NoTpeblenuio, uTo BHI3BANIO nape-
HME LIEH HA 3TOT BUI 3HEPrETUUECKOro CHIpbsl. MakcuMalbHBIH ypOBeHB
LeH 3a 1 Kr ypaHa B KOHIIEHTpaTe Ha MUPOBOM phIHKE — 111 mon/kr — Gein
mocturHyT B 19771,

B paneueiiuieM LeHb1 U3MEHSIAVCEH CeOyoOmmM obpasom:

Ton (Mecsw) ... 1979 1981 (ne 1982 (aB- 1983 (s 1984 1985
xaGph) rycr) Baphb)
Llena, pon/xr. .. 89,7 594 44,1 59,7 41 44

KoHTpoNbHEE BOIIPOCH ¥ 3a8aHKs

1. Pacckaycure 0 HMCTOPHMM CO3NAHMA CHIPHEBOH 6ajbl ypaHa M OCHOBHBIX TEHHEHLMAX ee
PasBUTHA.

2. Kakope! norpefHOCTH B ypaHe, €10 chipbesast Gasa M pasMELICHHE OCHOBHBIX 3aMacoB
YpaHa 1o cTpaHaM, KOHTHEHTaM M THITAM MECTODOM IEHNIH?

. 3. KaxoBb! NepcrieKTMREL pasBUTHS ATOMHOMN SHEPreTHKM U GAKTODEL, CHEPHUBAI0-
e ero?
4, Kak 3MeHsIercs Clipoc Ha ypaHOBEIY KOHLIEHTPAT M KAaKOBHI HPOrHO3LI €ro falbHejitero
norpebnenusn?

5. PaccKaxxure 0 NEpCNeKIHBaXx NarbHeilero paciMpenua ceipbesol 6a3kl ypaHa.

I'masa 2
OCHOBH I'EOXWMHH YPAHA

OcHOBHEBIE CBOMCTBa BCEX XMMUYECKUX 3JIEMEHTOB 3aBUCSIT OT CTPOE-
HUSI aTOMOB, UTO NPENONpERENSIET paclIpOCTPAHEHHOCTE MX B 3EMHOM KOPE,
YCROBUSI MUrDalLiMM M OCAXKIEHUS] B IOA3EMHEIX ¥ OBEPXHOCTHHX BOHaX,
MOBEJIEHHE B pa3fIMYHBIX CEOJIOrMYECKUX IIPOLeccax, IpUBOISIMX K
06pa3oBaHUI0 MECTOPOXKIEHMH NONIE3HBIX NCKONAEMEIX.

ATOMBI COCTOSIT M3 SIEp ¥ OKPYXAOIMX MX 3JIEKTPOHOB, pacnolio-
JKEHHBIX Ha OMNpeJNeNeHHBIX opbuTax umm obonoukax. flmpa aromMoB Hpem-
CTaBNSIIOT cO0OM COBOKYIMHOCTL NPOTOHOB M HEMTPOHOB, 3NIEKTPOHEI TOXKE
HE MOEHTHWYHBI TO CBOWCTBaM ¥ pa3NMyalTcsl Mo NpUHAANCKHOCTH K
pa3mmuHpIM oboroukaM, cybobomoukaM M opOutansm. CyuiectByioLias
MoZeSh CTpoeHuA aroMma Oazupyercsl Ha 3aKOHaX KBaHTOBOH MeXaHUKH,
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TaGnuua?l.

Pacnonoxesne IEKTPOHOH B aTOMAX HEAYILHX JIEMECHTOH ceMeiiCTBAa aKTMHOMIOB

3ne Hopan SHepreTHiecKHe ypOBHH

MEHT | KOBBIA

HOMEp

e
menra | K L M N o P Q
s 2s|2p | 3s) 3pl3d | 4s(4p|4ad | 4f |5s | Sp|5d|5f|6s | 6p|6d| Ts
Ac 89 2 {26 |2]|6{10j2]|6|10]14{2 [6]10] |2 |6|1 | 2
Th 90 2 |2]6|2]|6l10|2]6]10{14!2 |6|10[_{2 |62 |2
Pa 91 2 216 {2]6]10|2!6|1014]|2 |6 {10|2{2 |6 |1 {2
Y 92 2 §216 |2{6l10|2|6|10{14|2 {6]10{F[2 6 {1 |2
Np 93 2 t2]6'j2|6]10]2]|6f{10}14|2 {6 |10{5]2 |6 2
Pu 94 2 262610261014“261062 6 2

ITpumey aH ue, UepTouKamu BbIIeJIeHb BaTIGHTHBIE 3/TEKTP OHBI.

KOTOpast OOBSICHSIET SIBJIEHUSI NOTJIOUIEHHST M MCTYCKaHUsl aToMaMM 3HEp-
MM, CBSI3aHHOM C MEpexXojaMM 3TIEKTPOHOB C OBHOrO IHEPrETHUECKOTO
yposHSs Ha apyroit. B crpoenuu atoMoB Moser OBITb OT OZHOH IO CeMu
opburt, Kotophle 0ofO3HauvalTcst NatMHCKuUMM OyksaMm uym apabckumuy
mdpamu K (1), L (2), M (3), N (4), O (5), P (6) u Q (7), Hauunast oT simpa
aroMa. MakcuMansHO BO3MOJKHOE UKCIIO 3JIEKTPOHOB B KaXmo# oDoJlouke
ofnipepensiercs: uuciioM 2n?, 1. e. 2-8-18~32-50 u 1. m. InekTpoHHHE
YDOBHM MMEIOT NONYPOBHY, obo3HauaeMble GykBamu s, p, d, f, (rabm. 2.).

Ypan uMeer B NepuOOMUECKOR CHUCTEME 3NEMeHToB MeHmeneeBa
nopsiIKopbli HoMep 92, atomHylo Maccy 238,07 u siBnsieTcst uJjieHOM rpyIl-
NIbI 3TIEMEHTOB, BHIGENSIEMBIX B CEMEICTBO aKTUHOUIOB.

Benepcreue GolblIoro KOJNHUYECTBA 3NMEKTPOHOB NPOMCXOOMT KpaHU-
pOBaHME siIpa aroMa ypaHa, NO3TOMY BaJIEHTHBEIMU SIBJISIOTCST IJIEKTPOHBI
TpeX BHEIIHUX 3HepreTmueckux ypoeueir — O, P u Q (em. tabn. 2). Ilpu
MaKcHMaJIbHO BO3MOXHO# BanentHocty — US* — yoH npuobpeTaer CTpVK-
Typy OmnaropopHoro raza U° (2-8-18-32-21-9-2) - 6n = Us* (2-8-
18-32-18-8).

YpaH OTHOCHMTCS K 3TIEMEHTAM NEPEMEHHOM BaNEHTHOCTY U B XMMUYEC-
KHMX COEQMHEHUSIX MOXET Haxomurtcsl B coctosinuu US*, U4t Us+ y Us+,
Hon U3* He xapaKrtepeH nlisl NPUPORHEIX yclopuit. OH OT/iMuaercs: BHICO-
KOl BOCCTAaHOBUTEJIBHOM aKTUBHOCTBIO — pa3mnaraeT BOMY, BOCCTaHABIIM-

, BaeT BOJOPOJ HO aTOMapHOro COCTOSIHMSI, MEpexons Npu 3toM B Gonee

crabunbnyio dopmy U4+, Hon US* toxe Heycroiiuus B NPUPOIHBIX yCIlOBH-
15
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Puc. 5. KucroTHrie ¥ LieNOYHBIE CBOHCTBA 3JIEMEHTOB B 3aBMCHMOCTH OT MOHHOTO
NOTEHIHAJIa: OTHOLIEHMSI BAJIEHTHOCTH K HOHHOMY pajuycy

SIX M JOCTOBEPHO M3BECTEH JIMIIL B MCKYCCTBEHHBIX coemuHeHusix. B
BOIHBIX PacTBOpaX OH MOXeT obpa3oBbiBaTh KoMINIEKCHHI non (UO2)*,
Hauboree ycroiuuBHi B WeNoyHoit cpepe. Ilo MHeHMI0 HEKOTOPBIX Mccle-
mosarened, 3ToT KOMIUIEKCHBIA MOH Mor BXOOUTH B COCTaB OTHEJIBHBIX
YpPaHOBBIX MUHEpalioB. B npuponHeIX yenosusix Haubonee pacnpoCTpaHeH-
HeiMU siBNsoTCst noubl U4t u US*| ofpasyiomue ycroiuusble coequHEHNS
COOTBETCTBEHHO B BOCCTAHOBUTEJILHOM M OKUCIIUTENBHOM cpepax.

HoHEBI ueThpex- M WECTUBANEHTHOrO ypaHa OTIMUAai0TCsi HE TOJIBKO
BalleHTHOCTHI0, HO ¥ pa3MepaMM MOHHBIX PaguycoB, KOTODBIE COOTBET-
creenno paBui 0,108 u 0,083 1m.

B reoxumuueckux paGorax B.M. lonpaumMuara moKa3aHo, UTO OTHO-
LIEHUE UMEHHO 3TUX OBYX MoKa3aTtesnell — palleHTHOCTY K MOHHOMY paIuy-
cy — mpepncrapiisieT coboi OueHb Ba)KHYI0 KOHCTAHTY, Ha3BaHHY0 MOHHBIM
noreHImanoM. BenuuuHOM WMOHHOrO NOTEHIMAaNa ONpenesisoTcsl KUCIIOT-
HEBIE WNY IeJIouHbIe CBOMCTBA 37IEeMEHTOB. JTa 3aKOHOMEPHOCTh HAarJISIOHO
nunmocrpupyercst ouarpammoit Kaprnemxa (puc. 5). Ha aroil muarpaMme
voH U4* xorst ¥ nomnanaer B rpynny amMGOTEpHBIX OKCHULOB, OCHOBHHIE
CBOICTBa €ro IPOSIBIISIIOTCS! 3HAUMTENLHO CHMIIBHEE, YEM KMCJIOTHBIE. B
cnaboOKMCIBIX, HERTPAJIbHBIX M LIEJIOUHBIX pacTBOpax oH obpa3yeT TpyOHoO-
pacTBopKMBIi runpoxcun ypasa U(OH), ¢ Hu3KO# KoHCTaHTo# BUCccoLMa-
11178

IecrupaneHTHEI ypaH NonagaeT B YTyl rpyniny — KOMIUIEKCHBIX
MOHOB, OH BXOOUT B COCTaB LIMPOKO PaclpoCTpaHEHHOro U YCTOMUMBOTO B
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NPHPONHBIX YCJIOBUSIX KOMIUIEKCHOIO KaTHOHa YDaHWJIBHOH TCpYINHI
(UO2)?*. Crpykrypa US* aHanoruuHa CTpyKType MHEDTHOIO ra3a paioHa,
BHEIIHSIsI 3NIEKTPOHHasA 00oNnoYKa KOTOPOro MOJSIHOCThIO 3allofIHEHA BOCe-
Mpi0 3JIeKTpoHaMu. Kak M3pecTHO, MOHBI, OGNajaouMMe 3NEKTPOHHOM
CTPYKTYpoii Tuna GnaropopHsix rasoB (pajmoHa), posIBNSIOT NMUTOGUIILHbIE
CBOWHCTBA, BHID@KEHHBIE B NOBHIIIEHHOM CPOICTBE K Kucnopony. Ioatomy
IIeCTHBATIEHTHRHA ypaH obpa3syeT B NPUPOIHEIX NPOLIECCAX TONBKO KHCIO-
POXHEIE COEIMHEHHUS] — OKCUJIBI M CONM KMCIIOpocoiepKaiuux Kucnor. Hon
YpaHulla MMEET OTHOCHMTEJILHO KpyIHBlE pa3mepsl — 0,604-0,684. Hwm,
3HAUMTEJILHO MNpEeBHIIAIUNE pa3MEDEl BCEX H3BECTHEHIX KATHOHOB, YTO
MCKJII0YaeT BO3MOMHOCTH €ro M3oMOpPQHOro 3aMeuieHus] B NPUPOHHBIX
coennneHusix (Cynbdumel, KapboHaTsl, tdocdarer, apceHaTH ¥ BaHanaTel

ypaHa).
BalleHTHOE COCTOSIHHE YpaHa B FEONIOTMYECKHUX MPOLIECCaX BO MHOIOM

3aBUCUT OT OKHCJIHTENILHO-BOCCTAHOBUTENBHOrO noreHuuana Eh u Kucior-
Hoctm — IesiogHoctd cpensl pH. OKucnurellbHO-BOCCTaHOBUTEJILHBIE
peaxuuyu cucremsl U4+ 2 (UO.)?** MoryT GBITh BHIDaXE€HBl COOTBETCTBYIO-
MMM YpaBHEHMSIMM ¥ CTAHIapTHBIMU TMOTEHIMaNaMu NSl pa3fHyHBEIX
cpen. B kucnoit cpeme U** — (UO)** + 2e mpu E° = + (0,334 B (cpena
consiHokucnast) u E° = + 0,410 B (cpexna cepHokucas). B menouno# cpene
U (OH), = (UO), (OH), + H20 + 2e npu E° =-0,490 B.

B 3aBHCHMOCTY OT M3MEHEHMST KMCIIOTHOCTHM CpEXbl B OOHMX CIyuYasix
ypaH MOXET BOCCTAHABJIMBATb JKENE30, B IPYTUX — OKHUCIIATH €ro (puc. 6).
B Kuciioii cpene HOHB UETHIPEXBAJIEHTHOro ypaHa SIBJISIIOTCS] BOCCTAHOBH-
TesieM 1o OTHOIEHUI0 K MoHaM Fe3*, a B meNIouHbIX paCTBOpax ILECTHBa-
neHTHBI ypaH okucisier Fe?* no Fe3+ u pocCTtaHaBNMMBaeTCs TP 3TOM [0
U4, 1. e.

npupH <7 U4t +2 Fe3* - US* +2 Fe?*;

npu pH > 7 (UO2)?* + 2Fe?* - U** + 2Fe3*.

Paznnuusimy BO B3aHMOLEHCTBYM MOHOB ¢ NEPEMEHHOH BaJICHTHOCTRIO
onpeneNisieTcsl pasHooGpa3ue NPUPONHEIX ODCTAHOBOK, NPUBORSIIMX K

Eh,B
08

04

Puc. 6. HsMeHeHHe OKMCIHTENBHO-BOCCTAHOBH-
TEJBHOTO MOTEHIMANA Cpefibl Eh npm mameHe-
HMU ee KMcJoTHocTH pH: 04
1 — gna ypana U4+ = ys* = 1073 mom/i1; 2 — pms
cepri X H3§ / 2802 = 1072 mons/n; 3 — pnst scenesa
Fe2* =Fe®* = 102 moms/n 0

2—6703



MUTpan¥¥ M OCaXKICHUIO ypaHAa B 30HAX TMIIEPreHe3’a U IeTEpOreHHBIX
pa3pesax IOpofH, XapaKTepU3YIOIUXCSl pa3fMyHON KHCIOTHOCTHIo-IesIou-
HOCTBIO CpEIHL.

2.1. PACTIPOCTPAHEHHOCTD YPAHA B 3EMHO# KOPE

PacnipocTpaHEHHOCTh XMMMUECKHX 3JIEMEHTOB B 36MHO# Kope o6yciloBieHa
MIpexJie BCEro COCTaBOM, MaCCoil ¥ CTPOEHUEM aTOMHBIX SIIEP U HE 3aBUCHT
OT CTPOEHUS 3JIEKTPOHHEIX ODoJloyeK. OHA YMEHpIIAETCSs C YBENUYCHUEM
NopsinKOBOrO HOMEPa M Macchl aToMHoro sinpa. Ilepsoie 26 3neMeHTOB
nepuonuueckoi cucremel .M. Menpmeneeea cocraensuor 99,74% Bcei
3E€MHOI KOpBL.

HecMoTpst Ha TO yTO ypaH ABJISIETCS] ONHUM M3 3aMBIKAIOLUX 3JIEMEH-
TOB B NMEPUONNUECKON CHCTEMe, KJIapK €ro B 3eMHOM Kope OTHOCHTEJILHO
BBICOK — 2,5 *10~4%, T.e. IPUMEPHO COOTBETCTBYET PaclpOCTPAHEHHOCTH
TaKUX 3JleMeHTOB, KaK W, Sn, Br, Ta, ¥ Ha HECKOJBKO MOpSIKOB BHIIE
Knapka Bi, Hg, Au, I, Sb, Ag, Se. 310 ofpsicHsieTCSI TEPHOANYHOCTHIO, YC-
TaHoBJIeHHOM II. Hurrimy, corslacHO KOTOpON Kambiil mecTolt 3fIeMeHT,
HauyHasl OT KUCIOpofia, obnanaer Gonee BHICOKOM pacpoCTpaHEHHOCTHIO
OTHOCHTENIbHO OJlmxaiflux K HeMy aniemeHToB. KpoMe Toro, aJieMeHTH ¢
YETHBIMHU TIOpPSITKOBEIMY HOMEpaMyl pacrpoCTpaHeHHee Gimxaiiiux K HUM
HeueTHLIX. llofioxxeHue ypaHa B NepMOOMYEcKOl cuCTEME 3JIEMEHTOB
I.A. Meuneneesa ynoBIETBOpsieT 06€UM 3aKOHOMEPHOCTSIM.

Coneprxauue panuoakTiBHBIX 31eMeHToB — U, Th 1 Ra — cymecrBen-
HO M3MEHSIeTCs1 KaK B paslIMyHBIX O0ojloukax 3emi, TaK M B Nopomax
3eMHOI KopsI (1abin. 3).

YpaH BXxoZut B COCTaB BCEX MOPOJ, CJIAralnMX 3eMHYI0 KOpY, NPUCYT-
CTByeT B NPUPONHHX Bojax (rumpocdepe), paCTHTENLHEIX U KUBBIX Opra-
HusMax (Guocdepe). Obiiee KONMMUECTBO €ro BO BCEX IOPONAX 3EMHO
Kops! onipeniensiercsi B 1016 1. Ilpu pasimyueix cogepxatusix s 1 kKm® rpamu-
TOB 3aKJnioueHo ot 9 mo 100 TeicT ypaHa, a B 1 KM3 Mopckoii BOB ~ OKOJIO
2T,

Conepxanue ypaHa B IpUpOOHEIX Boflax Konebnercst or n- 10-9 r/n B
aTMoCEepHEIX ocagKax IO 2 r/J1 B CUIBHOKMCIHIX pYIOHMYHBIX BOmaX. B
BOIlaX MOpEH M 03€p COIEPXKAHUE YACTO MIMEHSIETCSI B 3aBUCHMOCTH OT
MHTEHCUBHOCTH NPUBHOCA YPaHa C CYIIM, OT KJIMMaTUUECKUX ¥ JlanmmadT-
HBIX YCIIOBHI, CONIEBOrO ¥ Fa30BOTO PEXMUMA BOJl, HATUUMST MUKPOOPraHH3-
MOB, a TaK¥e€ OT COIepKaHUsi ypaHa B NOPONaX, OKPYXKaoLUX BOIHEIHA
Gaccein.

H3nayanbHO NOBHINEHHBIE KOHIIEHTPALMHY YpaHa B Pa3JIMuHbIX TOPHBIX
nopopax uMewT OONLIIOE 3HAYECHME B MOCNENyIIEM (GOPMUPOBAHMU
TIPOMBIIITIEHHBIX CKOIIEHMH YpaHOBBIX pyZl. AHanu3 3BONIOLMK ypaHa B
MCTOpHMM COJIOTMYECKOro pa3sBUTUSI 3EMHOI KOpHI TIoKa3aJ, yTo ofpasoBa-
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Ta6nuua 3

Copepxanvie (B%) PpagHOAKTHBHBLIX 3JIEMEHTOB B CIOAX 3€MHO#A KOPBI H BepXHeil
mantin. llo A A. Cmvicaosy, A.M. Tyzapunosy, A.IL. Bunozpaoogy

OGbeM HCCIIeIOBAHUSA MougHOCTS, Ypau _ a Topu@ Panm‘i_ 10
KM n- 10 n- 10 n-10
Crion 3eMHoO#H KOpBI:
OCaJOYHEIN S 2,6 - -
FpaHUTHO-MeTaMOp- 10 4,1 13,5 1.4
tuueckuit
aHJIE3NTO-METaMop- 10 2,5 - -
Gurde cKult
6a3aibToBEIN 20 0,8 4 0,34
Bepxuas MaHTHA ~ 400 0,014 0,05 0,004
Marmaruyeckye NOpophI:
KHCIIbIe - 3,5 18 1,2
cpenHue - 1,8 7 0,6
OCHOBHELIE - 0,5 3 0,27
YABTPAOCHOBHBIE — 0,003 0,005 0,01
Ocapoutbie NOpoasL:
CHaHIB] - 34 - -
TIeCUaHNKH - 2,0 - -
M3BECTHAKH - 1,3 - -

HUI0 HauGonee KpyIHbIX, ypaHOBOPYIHBIX NPOBMHLMI NMpEnumecTBoBallo
HaKOIJIeHKe MOBHIIEHHBIX KJIAPKOBBIX KOHLEHTpaLuii ypaHa B ofpe-
neJIeHHBIX THIaX FOpHBIX Nopol B Mpenenax aTux MpOBHHLIKY,.

Ins BHIABIICHUST MOTEHUMAJILHBIX BO3MOHOCTEH TaKMX IOpOX KakK
KMCTOYUHMKA ypaHa BaXXHO 3HaTh GOpMY €ro HaXOXAEHHS B TOpHBIX NOpO-
max. B Hacroslee BpeMs K3BECTHBI YETHIPE BO3MOXHEBIE GOPMEI HAXOXHE-
HUST )

1) B BuOe u3oMopdHOH NpyMeCH B KPUCTaJUIMUECKON pemeTke aKiec-
COpHBIX U pexe nopornoobpasyoiinx MMHEPaIoB;

2) B dopme coBCTBEHHBIX paCTBOPMMBIX MUHEDAJIOR;

3) B agcopbupoBaHHOM COCTOSTHMM Ha MOBEPXHOCTH XUMMUECKU aKTH-
BHBEIX MUHEDAJIOB;

4) B pacTBOPEHHOM BUJI€ B COCTABE MEX3EPHOBOM XXUIKOCTH ¥ ra30Bo-
KUOKUX BKITIOUEHHI.

Haufonee ycToiiuMBhIM K BHEIIHUM BO3NEHCTBUSIM SIBJISICTCS YDaH,
uzomopdHO BXomsLWM B COCTaB aKLECCOPHBIX MUHEpaJioB, TaKuX, Kak
LIAPKOH, MOHALUT, KCEHOTHM, OPTHT, anatut, cgeH. OHu 06pasyioT NoBbI-
IIEHHBIE KOHIEHTpalMM B KOMIUIEKCax IiejlouHbix nopox. Ilpu sroM B
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HEKOTOPBIX Pa3HOCTAX He(QENUHOBHIX CHCHUTOB COOEp»KaHHE ypaHa IHo-
poiuaercsi mo 80 - 1074 % IlonobHbie KOHLEHTpaLUK ypaHa He MOrYT GHITh
MCTOYHHKOM 17151 GOPMUPOBAHMS CaMOCTOSITEJIBHBIX MECTOpOXAeHuit. B
JyyieM clydae OH MOXET paCCMaTpPUBAaThCS KaK CONYTCTBYIOLIKIA 35IeMEHT
npu orpaboTkKe pemKoMeTallIbHBIX JIONIapUTOBHIX MECTOPOXOEHHIA, poc-
CHIMHBIX MECTOPOKICHUI MOHANNTa U NONOGHAIX UM OGbEKTOB.
IloBEnIEHHBIE KOHLIEHTpaLuy COGCTBEHHBIX YPaHOBBIX MUHEPANIOB H3-
BECTHBI BO MHOI'MX I'PaHHTOMIIAaX, 0COBEHHO KpeMHUEBO-KaJIMEBOro psiga. B
onpernesieHHpIx GJ1aroNpusITHEIX YCJIOBUSIX OHH MOTYT OBITH MCTOYHMKOM
ypaHa. B HEKOTOpBIX CilyyasiX CONEPKaHME DPACCESIHHBIX B TPaHHTOMIAX
YDaHOBBIX MUHEPAJIOB MNOBHIAETCS HACTOJLKO, YTO TaKKe MOpOJbI MOIYT
DPaccMaTpUBATECS Kak CAMOCTOSTENbHBIE MECTOPOXK NCHHSL.
., B 'rpe'rssf’x U yerBeproil ¢popMe KOHLICHTPUPYETCS! TaK Ha3hIBaeMblif
TMONBMKHEIN" ypaH, KOTOpHIA JIErKO M3BNEKAaeTcs U3 Mopomsl JHoGBIMHU
cnaﬁovmnuepanmosanubmu pacTBOpaMy — KUCJIOTHBIMU MY 1IEJIOYHBIMH,
Takoll ypan MoxeT IpencraBisiTs coGOM NOTEHLMANBHEH WCTOUHMK IS
dopMupoBaHNsT pa3INYHBIX CaMOCTOSITEJIbHBIX YPaHOBBIX MECTOPOXICHHUIA.
IoBbiueHure COIEPXAHUS €r0 XapaKTEepHL! [Ulst HauGoJiee MO3OHUX Ipa-
HUTHBIX MHTPY3UH U KUCHBIX CyOBYJIKaHMYECKMX KOMIUJIEKCOB, 3aBeplia-
IOLIUX TEKTOHO-MArMaTHUYECKMI IMKJII pasBUTUS F€OCUHKIMHAILHO-CKIIaf-
yaThix obJlacreil.
3uauuTeNIsHOE oboraleHe Nopol “NONBIWKHEIM” YPaHOM IPOMCXOMUT
Npu peruoHaibHoM rpaHuTisanuy. Ho HauGonee BEICOKME €ro KOHLEHTpa-
LMY U3BECTHE! B TaK HA3bIBAEMBIX “UCPHBIX” YriCpOOMCTO-KPEMHUCTHIX M
yIrIlepOAMCTO-TTIMHHCTHIX CJIaHIaX, IUMPOKO paclpoCTpaHEHHBIX B IaT-
(OpPMEHHBIX ¥ PE€OCHHKIIMHAJILHBIX 0051acTsIX ¥ GOpMUPOBaBIIMXCS B LIMPO-
KOM BO3paCTHOM Ouara3oHe ~ oT NpoTepo30s Mo KaiiHosost. CopeprxaHue
¥%a(})11a ; HUX KoJiebreTcs B 3HauMTeNbLHBIX NMpenesiax — or n - 0,0001 non x
,01 %. Ou cBsi3aH B 3THX MOpONIaX ¢ OpraHUYECKUM BelecTBoM. Bmecre ¢

YPaHOM B CllaHuaxX HaKaIulMBallich BaHanvi, MonubueH, ¢ochop, mMensb
CBUHEL, IIHHK, XpOM, cepe6po, HUKETb U OPYTHE 3JIEMEHTHL. ’ ’

CymectBenHo oforauieHsl ypaHoM gochoputst u Gochopconepsrariye
nopopst. Conepxanue ypana B Hux sapsupyet ot 0,002 no 0,03 %. Ypau
BXOIMT B COCTaB (TopalaTuTa, rae OH M3OMOp¢HO 3amemaéw Kanpuuid
Konnenrtparms ypata B ¢ochopurax cBsisaHa ¥ ¢ HaJIMYMEM B HUX opra}m:
yeckoro sewecrsa (ot n - 0,01 no 10-15 %). 1o nonTBepXNaeTCst Pe3KUM
obenHeHueM GochopuTOB YpaHOM B 30HAX BHIBETPMBAHMS! M THIEpreHesa
B nocnepnue rombl Bee 1upe BHEAPSIETCS TEXHOJIOTUS MOy THOrO ussneqe:
HuUs ypaHa npu nobeiue dpochopuros.

U —

. 2.2. TEOXHMHS YPAHA B 3HIIOTEHHBIX NMPONECCAX

CoBcTBEeHHO MarMaTHUecKue MpoLECcCh 3aBepLialeTca obpa3oBaHueM Nopox
PasIMYHOro COCTaBa — KHUCIIOro, CPENHEro, OCHOBHOIO, yNBTPaOCHOBHOTO,
IeJIoYHOro, yilbTpaliefioyHoro. MarmMaTuueckue pacijiaBbl xapaKTepusy-
JoTcs BbICOKMMH Temmeparypamu (800—1600 °C), uto cosnaer Graromnpusit-
Hylo 0OCTaHOBKY myisi (OpMUDOBAHHS CJIOKHON MHOTOKOMIIOHEHTHOM
aNIIOMOCHIJIMKaTHOHM CHCTEMBI C PaCTBOPEHHEIMH B Hell rasaMm ¥ KUAKOCTS-
Mmu. MarmaTuueckuii pacijlaB obNajaeT CBOWMCTBaMM 3INEKTpOJMTa M
OCHOBHbIE 3JIEMEHTHl B HEM MOTYT HAXONUThCS B BHIE XMMHUYCCKUX COE-
nuHeHuit ¥ voHoB. B ofcTaHOBKE HENOCTaTKa KHCJIOpOna ypaH MOXET
MpUCyTCTBOBATH B paciljlaBe B OCHOBHOM B BUIIC U4* u nopeneHue €ro B
MarMaTHUeckoM paciijlaBe CXOIHO C IOBENEHHEM Th*.

PacnpocTpaHEHHOCTs ypaHa B MarMaTHYecKux noponax onpenensaercs
npesxe BCEro MX XMMUYECKHMM COCTaBOM. Haubonbinue KOHLEHTpauuy €ro
OTMEYaloTcsl B LETIOUHBIX M YIBTPAMESIOUHEIX 1I0pofiaX THIA CHUEHUTOB U
nonaputosbix nysispuros — (10— 80) . 10-4 %. YpaH, KaK u TOpu#, U30-
MOpGHO BXOAMT B COCTAaB CJIOXKHBIX CHIIMKATOB M THUTAHOB, TaKuX, KakK
apmuanut (Na, Ca)s Zr [SiOale - (OH, Cl),, depcmanur (Na, Ca)z (Ti,
Nb) - [SiO4}- (OH, F)s, sionaput (Ce, Ca, Na ) (Ti, Nb) O3 u np.

B mopOpax Kucyoro cocrapa (rpaHMTOMIAX ¥ Ip.) coliepxaHHe ypaHa
cocrapiisier B cpenHeM (3-4) - 10~* %. On HakannvupaeTcsi KaKk B BHUIE

" paoMopdHEIX MpUMecedl B aKLECCOPHBIX MuHepasiax (LMpKOHe, OpTHTE W
,up.),'raK u B dopMe “nonsmwxHOro” ypasa. Ilo Mepe NoBeIIEHHS OCHOBHOCTH
rOpHBIX IIOPON COIEPXaHME ypaHa B HUX 3aKOHOMEPHO cumxkaercst (em.
tabi. 3).

O6pa3oBaHue TNErMaTuToB, IO A.E. ®epcMmany, IPOHCXOOWIO M3
OCTATOYHON MarMbl, ODOraliEHHOH JIETyYMMH KOMIIOHEHTaMM U pEOKMMHU
MeTallaMu. B 3aBHCHMOCTH OT CXOXCTBa WJIM pasjuuusi NMErMaTHTOBOrO
pacrjiaBa ¥ BMEUNAMuX IOpOX MM BBINCIICHB! nerMaTMThl uncToit
nuEuu” u erMaTuTH “cKpemenust”. Kpome Toro, no xapakTepy CBsisH C
MaTepuHCKuMu MHTpy3usiMu A.E. ®epcMaH pa3nuyall ErMaTUTHI, FEHETH:
yecKM CBSi3aHHBIE C ONpENeNeHHBIMH MHTDY3MSIMH, W NErMaTHTEL, obpa-
30BaHMe KOTOpHIX OBYCJIOBJIEHO MPOLIECCaMy IPAHUTU3ALINN M MUIMaTH3a-
Uy, T.€. “TerMaTuThl murmaTutoB”. ISt HUX HE YCTaHOBJICHO MOIBOASA-
[¥X KaHaJOB, COENUHSIONMX MErMaTUTOBBIC XKMIIbI C KaKHMu-JTIub0 MHIPY-
3UBaMHU.

Bce BBIIENEHHBIE THIIBI NIErMaTHTOB SIBJISIIOTCS] YPaHOHOCHBIMH, ORHA-
Ko, KaK u coBCTBEHHO MarMaTHUeCKue ITopofbl, OHM penKo oGpasyiwoT
CaMOCTOSITEJILHBIE MECTOpOXKOEHUs1 ypaHa. U3 'BOJILIIMHCTBA MErMaTUTOB
ypaH MOeT U3BJIeKaThCsl Kak oMY THBI KOMIIOHEHT Npy noGbiye CIIoMsL,
TaHTajloHMobaToB, cliomymMeHa. K nermatutam, NpencTaBIsOLMM HHTCPEC
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KaK CaMOCTOSITENLHEIE MECTODOKAEHHSI, OTHOCSITCSH YpaHHHUTORHE “ner-
MaTtuthl MurmaruroB” (Bankpogr, Ilapnebya B Kamane), nasumutoBbie
CKanonuT-KapGoHAaTHBIE TIErMaTHTH JIMHUK “cKpeenus” (0. Mo3aM6uK), a
TaKX€ YPaHUHWTOBHIC, HACTYDAHOBHIC ¥ HAaBMAMTOBHIE nermarutht (Pa-
nuyM-Xusn B ABcTpanum).

BraronpusiTHeIMi BMemaoOIMMY 0Bpa3oBaHUSIMM IIsi yPAHOHOCHBIX
NIErMaTUTOR SIBJISIIOTCSI M3BEPIKEHHBIE TIOPOIbl PA3HOrO COCTaBa, CIAHIL U
THEHChl, OGOralieHHEIE TEMHOUBETHBIMHM MMHEpallaMu, U KapOoHaTHbie
Tomuy. Kak u B 3Tux nopopax, B IerMaTHTax OTMEYAIOTCS BCE M3BECTHHIE
¢bopMu1 HaxoxTEHMS ypaHa B MPUPOJie, ONHAKO B HUX 3HAYMTENBHO BO3-
pacTa€T 3HaueHHE COOCTBEHHBIX YDAHOBBIX M YDaHCONEPXAIMX MUHEpa-
TI0B. BONBIMMHCTBO 3TUX MMHEpPAJIOB NPENCTABIIEHO OKCHOAMHM ypaHa M
TOpusi, ypaHCOIepaluMy TUTaHaTaMU M TaHTaloHuobGataMu (ypaHMHMT,
TOpHMaHMUT, HACTYpaH, NaBUOUT, GpaHHepuT, GeTadut u nip.). B ypaHOHOCHBIX
nerMaTMTax CpeiHee comepaHue ypaHa Iopsiuuaercss mo n-0,01 %, a Ha
OTHeNIbHBIX 0DorameHHbIX yyacTkax - o n - 0,1 %.

B noponooBpasyromux MUHEpasiax, cocTaBisomux 99,7 % obmeit
Macchl IerMaTUTOB, paccesiHo Beero 1,15 % ofwero Konmuyecrsa ypaHa.

I'vaporepMalibHEIl TIpougee NMPOSIBIISIETCS B NEPEHOCE U OTVIOKEHMH
XMMHYECKHX 3JIEMEHTOB NPHUPOIHBIMU HArpeTHIMH MMHEPANN30BaHHBIMK
BOIHBIMM pacTBOpaM¥ (THIpOTEpPMaMH), LMPKYTMPYOLMMYA 10 CHCTEME
TPEIMH M 30HAM MOBHIIEHHON MPOHMLAEMOCTH rOpHBIX Nopop. I'mmpo-
Te€pMaJlbHbIEe pacTBOPHI HOPMUPYIOTCSI BONaMK B OCHOBHOM KBEHHIILHOIO 1
MeTamMopbuuecKoro IMPOUCXOXK IEHMS.

I0BenunbHEie pacTBOpH! OGpasyoTcst B BuIE MAapoB, OTHENSIONIMXCS
BMECTE C JIETYYUMU KOMIIOHEHTaMU OT MarMHI IIpY €€ KpUCTAILIN3ALNM WK
NOCTYTAIMX B 3EMHYI0 KOPY M3 FIySHHHBIX MCTOUHHKOB IpM Ierasauuu
MaHTHH. JKCepuMeHTanbHEIMU paboramu O.0. Tarna IoKa3aHo, uTo Ipu
temneparype 900 °C u paBneHHu, COOTBETCTBYIOIEM JINTOCTATHYECKOMY
aBIeHuo Ha riybuHax or 2,5 no 7 KM, cofiepxaHue BOHBI B MarMe COCTa-
Bisier 7-8 %. 3tM xe maHHBlE TONTBEPIEHH! 3KCINEPUMEHTANLHO W
H.J. XatapobiM. Ilpy cHweHMM TemmepaTypbl M IaBJEHHS, T.e. npu
IOBIKEHMM MarMaTHUeCcKoro pacliflaBa K TOBEPXHOCTH, IIPOMCXORUT
BBICBOOOXIEHHE 3TOH BOIBI M3 MArMaTUUECKOro paciilapa.

Meramopuueckasi Boma obpasyercst sa cuer nerumparauun IUApPOKCHIT~
COmepxaluX MHUHEPaJIoB, NOPOBBIX M KalMJUISIPHBIX BOI METaMOpdu3y-
embix mopod. Hpu rpauuTH3amm u ynbTpameTaMopduaMe BHIIENSICTCS
Gomnbioe KoNMuecTBO BOABL, CNIOCOGHON yyacTBOBaTh B MEPEHOCE M OTJIO-
JXEHMM pyHOro BeiectBa. Takue pacTBOpH BO MHOIOM CXOXKM C MarMaTo-
FEeHHBIMI.

T'unporepMalibHEIE paCTBOPH! YACTMUYHO MOTYT TOTIONHSITECS M 33 CUET
METEOPHEIX BOJI, KOTOpbie NPOHUKAIOT B BEPXHHE YaCTH 3EMHON KOpPH IO
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rityOunb 3 KM. 3T BOJIbl IIPOrpeBanTCs nocrynafomnm U3 riy6uH napom,
0COGEHHO MHTEHCHBHO B O0JIAaCTSIX BYJIKaHUYECKOH NESATEIIBHOCTH.

B nporiecce LUPKyJISIHUYM B 36MHOM KOp€ IIPOMCXOIUT CMELIEHHE BCEX
BHIIENIEHHBIX THIIOB MNPUPONHBLIX BOH M ONPENENUTh MX M3HaYalIbHyHo
MPUpOIY OYEHb TPYIHO.

Bomnpoc 0 BO3MOXXHOM MCTOYHUKE PYHHOTO BELECTBa, B TOM UMCIE H
ypaHa, SIBNIsieTcsi HauGoJiee CJIOXHBIM B TEOpHM DPYyIoobGpasoBausi. B
HaCTOSIEee BPEMsi He CyLIeCTByeT €NMHOro MHEHHUs 1o 3ToMy Bormpocy. B
KauecTBe Hamboree BEPOSITHBIX MCTOYHMKOB ypaHa, (GOpMUDPYIOLIUX
[POMBIILTIEHHbIE MECTOPOKAEHHS, paCCMaTPUBAIOTCSA CIENYIoIIHE:

MarmMaTMUeCKUe BHYTPHKOpPOBLIE OUary;

rnySuHHBIE MTOOKOpPOBLIE MCTOUHHKH;

BMellawiue Iopofik], 0BOraleHHbE “MONBIKHEIM” ypaHOM.

Cesisk ypaHOBOro pynooOpa3oBaHUSI C M@eMOTUYECKUMU 6HYTpU-
KOpOBbIMU 04a2aMu TIORTBEPXKNAETCS CAENYIOLMMY NPpU3HaKaMu.

Inst HeKkoTOpbiX YpaHOBBIX IIPOBHMHLMI BHISIBJIEHB! XapaKTEpHBIE ce-
MeiicTBa TMApOTEPMATIbHBIX MeCTOpOXaeHwmil, obpasympiue enuHbie ¢op-
MalMOHHbIe rpynnbl. OHKM o6benuHSIOTCS BIU30CTHI0 COCTaBa pyll, OKOJIO-
PYIHBIX METACOMATHIOB M BpeMeHH (GOpMUPOBaHUSL. JTOXM YDPAHOBOrO
pyzoobpasoBaHusl TPUYpOYEHH KO BpEMEHHU . CTAaHOBMICHUS TO3OHUX
OpOreHHBIX MarMaTuyeckux ¢opManmii, T.e. K INepuony KOHCONUDALNK
OYaroB MarMaTuyeckoii IesTeNILHOCTH. ‘

IlposiBNieHa uYeTKasi reoxXMMHUYecKasi CIEelMalusanust cocraBa ypa-
HOBHIX py Il ¥ GIIM3KMX K HUM I10 BO3pacTy MarMaTu4ecKuxX KOMITJIEKCOB.

HosnoueoporeHubie runabuccalbHBIC MHTpY3HM, NPONYKTH BYJIKaHU-
YyecKoi [esTeNbHOCTH U YPaHOBBIC MECTOPOXKIECHMSI YacTO NMPHYpOYEHB! K
€IMHBIM KPYIHBIM pa3TioMaM 3eMHOI KOphL.

Tunoresa 21y6uHH020 NOOKOPOB020 UCTOYHUKa ypaHa Da3upyercst Ha
CBSI3M MarMooGpa3oBaHus C LiyOMHHBIME, MaHTHIHOrO MPOMCXOKIEHMUS,
TEMJIOBEIMU TIOTOKaMM, COTIPOBOXaeMBbIMY BHENPEHHEM [aeK OCHOBHOTO
coCTaBa, BHIHOCAMM ra3a ¥ pyJJHOro BeEllecTBa.

Bo MHOrMX ypaHOBOpYIHBHIX paloHaxX IMPOKO pasBHUThl CEpUH TaeK
OCHOBHOTr'O M III€JIOYHOrO COCTaBa, BHENPEHME KOTOPHIX MPOMCXOAMIIO M3
riy6oKux TNOONKOPOBBIX OYaroB IIOCKIE KOHCOJMOALMM CaMBIX MO3OHUX
MarMaTHYecKUX Nopoj KHUCIIOro cocTana.

YpaHoBoe ruppoTepMa’libHOE OpYIEHEHUE siBlsieTcsi foiee MOJIONBIM,
yeM 3TM paiiku. YacTo obHapy:xuBaercst CTpyKTypHasi IIpHMYpPOUCHHOCTh
OpyIleHEHHS K IosicaM HaeK OCHOBHOI'O COCTaBa.

ManTuitnoe poucXOXKIeHUe ypaHa NONTBEPXKIaeTcss TakKKe accolua-
LUSIMH €0 B PAJIE CIIyUaeB C HUKEJb-KoBGallbTOBEIM OpyNEHEHUEM, NaTH-
HOMIIaMM, MEIBIO, CBMHIIOM, IITUHKOM, BaHamueM, cepebpoM ¥ 30JI0TOM.

IoToKy rnyGMHHBIX MONKOPOBHIX GIIOMIOB, B3aUMOMEIHCTBYS C OK-
pyxalonpMy TNopofiaMi, MoOryT (OpMHMpOBaTh 3a CY€T IepernJiaBlICHUst
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NocyeIHUX BHY TPMKOpPOBHIE MarMaTHYECKME oyary pas3fyyHoro cocrasa. B
3TUX CHyyYasiX MOryT IPOABISITECS MOCIIeNOBaTENLHOE, NONEPEMEHHOE HITH
OHOBPEMEHHOE HNEHCTBUE MaHTUMHMHLIX M KOPOBHIX OYaroB U TPOCTPaHCT-
BEHHOE COBMELIEHNE Pa3IMYHBIX 10 COCTABY KOMILIIEKCOB MarMaTHUeCKUX
nopo.

T'umoresa o0 3guMCTE0B8aHUL PYOHORO BEWECTEE U3 BMEWAILUX NOPOD
OCHOBBIBAETCSI Ha BHICOKOM XMMMUECKOM aKTUBHOCTM NOCTYTAWIIUX U3
ryGuH TepMalbHBEIX pacTBOPOB, KOTOpHIE NpU B3aUMOIEHCTBUM C BMella-
I01MMY [TOPOfaMM U3BJIEKAIOT M BEIHOCSIT HEKOTOPHIE Py IHbIE KOMIIOHEHTHI
¥ OCODEHHO YpaH, HaXOOALMicA B “NomBixHOI” ¢opMme. Ita rumoresa
MOATBEPXKAACTCA MPOCTPAHCTBEHHON ONU30CTBI0 HEKOTOPHIX YPaHOBBIX
MECTOPOXHEHMII ¢ MaccuBaMu IIOpOL, OOOrameHHHX “TOIBMKHBIM”
ypaHOM, CXOICTBOM H3OTONHOrO COCTaBa yrilepona, KUCJIOpoHa M Cephl
MecTopoxaeHuii ypaHa u npenmosiaraemeix obnacrei ero BbiHoca. Tak, miist
ypaHOHOCHAIX aNbOMTHTOB Bapualiy M30TONIOB CBUHLIA, YTIEpona i Cephl B
CHCTEME BMeIaniasi Iopofia — 30Ha HATPUEBOro METacoOMaTo3a ~ YpaHo-
HOCHRIM aNbOMTHT YKa3biBalT Ha MOOMIM3ALHUI0 ypaHa M3 BMEINAOLUX
nopofl. HauGoniee BEpOSITHRIM MCTOYHMKOM ypaHa Ijisl YPaHOHOCHBIX
METaCOMAaTUTOB B XKEJIE3UCTBEIX KBapuuraxX Moriiu ObITh Ga3albHEIC ropu-
30HTHI KOHI'JIOMEpaTOB M rpaBEeNUTOB. B KauecTse GilaronpuaTHOroO BCTou-
HHMKa ypaHa pacCMaTpMBAawTCsl BBICOKOpaOHOAKTUBHBIE I'DAaHUTHI C IMOBHI-
LICHHEIM COZEp XaHMEM ypaHa U BHICOKMM YpaH-TOpUEBHIM OTHOILEHUEM, a
TAKIXE YEPHHIE YIIICPORUCTO-KPEMHHUCTHIE CIIaHLBI.

O xmMHYecKoM cocTaBe pacTBOPOB, GOPMUPOBABHIMX FHIPOTEPMallb-
HBI€ YpaHOBHIE MECTOPOXKIEHUSL, MOXHO CYIUTh 110 MUHEPAJILHOMY COCTABY
OKOJIOPYIHEIX METaCOMaTMTOB M pYI, XUMHYECKOMY COCTaBY TIa30BO-
XHUOKUX BKJIOYEHMI B MuHepalaX ypaHOBBIX pyn. CoBOKYHNHOCTb Beeii
nony4exHHol unpopMarmy IMo3BOJISICT cHeflath BHIBOA O TOM, Y4TO pyIo-
HOCHBIE PacTBOpH NpPENCTaBIsIM COBOM CIIOXHBIE MHOTOKOMIIOHEHTHEBIE
IVHaAMHMYECKNE CHCTEMBI, B KOTOPBIX CPEIOM aHHMOHOB HpPUCYTCTBOBANM
HCOs3, CO%~, F-, HS-, CI-, Si04-, Si0O32-, 82-, S04?-, a cpeny KaTHOHOB —
Na*, K*, Ca?*, Mg?*, Fe?* u np. B npouecce muHepanoobpasoBaHus u B
pesyJibTaTe B3aMMOXEHCTBHUS CO BMELIALMMY NIOPONaMHU COCTaB PYIOHOC-
HBEIX pacTBOPOB MO H3MEHSITBCS, YTO NpOSBISIOch B GOpMUPOBAHMU
BEPTUKAJILHON U rOpH3OHTANILHOM 30HaTLHOCTH OKOJIOPYIHEIX MeTacoma-
TUTOB M PYH, YCTaHOBJIEHHOM Ha MHOTMX YPaHOBBIX MECTOPOX NEHUSIX.

llo pmaunemv T.B. Haymoma, pacTBOpH, M3 KOTOpHIX IIPOMCXOMMIIO
OTJIOXXEHUE HACTypaHa, BCErfla OT/IMYallNCh BHICOKOH KOHHEHTpanumei
YrIICKUCIIOTH — O HECKONBKUX NEeCATKOB rpaMMoB Ha 1 kT Boporbl. Acconu-
auusi ypaHOBBIX MMHEpaJIoB ¢ KapboHaTaMu siBrsieTcst HauGolee pacrpocT-
pPaHEHHOI B NPUPOIHKIX YCIIOBUSIX.

JoBonpHO yacTo HACTypaH acCOLMMpPYET TaKe ¢ KBapueMm M ¢Iioopu-
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TOM, YTO MONTBEPKIaeT NPUCYICTBME B paCTBOpaX MOHOB KpEMHE3eMa M
¢ropa.

BoaMoxHBIE (OpMEL TIEPEHOCa ypaHa OnpeJleNisoTcss XUMUYECKHUMM
OCOOEHHOCTSIMH €ro MOBENEHUS B pPacTBOpaXx C YYETOM YCTOHUMBOCTH
KOMIIIEKCHBIX coenuHenuii uonos U4t u US*,

Ecnmu npupepxuBaThcsl KOBLENMY rilyOMHHOro MCTOUYHMKA ypaHa, TO
B rIyGHHHBIX YCIJIOBMSIX, XapaKTEpU3YIOLUXCS CHJILBHO BOCCTaHOBMTEND-
HOli OBCTAHOBKOM, CylIECTBOBAHUE ypaHa B LIECTMBAJIEHTHOH (opme
CuMTaeTcss HEBO3MOXKHBIM, Tak Kak mpu 600 °C npoucxomut TepMuyecKast
muccoupanusi KoMmlexcHoro Kartuona UQOZ*.u BOCCTaHOBIIEHUE ypaHa IO
U2,

Ilo nauueM A.I'. BerexTiHa, ypaH MOT OTHENATHCS. OT MarMaTHYeCcKoro
ouara B ra3onapoBOii cnCTEME B Bua€ NONBMXHBIX rajlor€HHBIX COoenuHe-
uuii Tvna UCl, u UF,;. B GM3N0BEpXHOCTHBIX YCJIOBMSIX C MOBbIIEHUEM
KOHLIEHTpaLlMM Kuclopopa ¥ TIOHIKEHMEM TEMIEpaTyphl YKasaHHbIC
KOMILJIEKCH! PaspyLIalTCcs 1 oTjlaraeTcs HacTypaH.

MHorue ycceioBaTeli CYMTaleT Haubornee BepOSITHEIM NEPEHOC ypaHa
B hopme HOHa ypaHuia (UO2)?* B Bume KOMIIEKCHEIX coefiuueHui. HanGo-
Jie€ pacTBOPMMBIMH M YCTOMUMBEIMU SIBJISIOTCSI KOMIUIEKCHbIE KapBoHaT-
Hble voHs! ypauusia [UO, (CO3)s]*~ um [UO, (CO,)2 (H20).FP~. Komnnex-
CHl CTaGMIILHE B pacTBOpax LIEJIOYHOTrO,- HEHTpansHOro u cilaboKucioro
cocraBa. B BoccraHOBHUTENLHOM OGCTaHOBKE [IPOMCXOMUT UX paspylIcHUE ¢
ofpasopaHueM HaCTypaHa

[UO0,(CO3)s]*~ + 2e = UO, + 2C052~ mpu Eh =~ 0,39 B.

BoamoxxeH nepeHoc ypaHa B BuA€ CynbhaTHEIX KOMIUIEKCHBIX COEIM-
uenmii Tuma  [UO2(SO4)n)2(2- n), HO oMM ycTOMUMBEI TOJNLKO B CHIBHO-
Kucieix cpenax {(pH<4).B cnaGokucneix u HefirpaliBHEIX pacTBOpax
Cy7bhaTHBIE KOMIUIEKCH CMEHSIIOTCS PMIpOKcunbHbiMu THna [UO, (OH),
(H20)e-n]2™ - 3TOT KOMIEKC NOCTATOUHO YCTOMYMB B HEHMTpaNbHBIX M IIe-
JIOYHBIX CpejiaX ¥ B HUX YpaH MOXET NepeHOCUTHCSE pacTBOPaMM NpH BHICO-
KOH u HM3KOli TEMIeparype.

daKTHuecKue MaTepMarnel 10 I'MIpOTEpMajlbHOMY YpPaHOBOMY pYyIO-
obpa3oBanuio Hauboee yGenureIbHO OObACHSIOTCSI C NO3ULIMKA KOHLICTIIM
nepeHoca ypaHa B ¢opMe KOMITIEKCHBIX COSIMHEHMIT C IPyIIoi ypaHuila.

BrimaneHue MMHEpAJOB ypaHa M3  TUOPOTEpMAalIbHBIX  pacTBOPOB
MPOMCXOOWT IpU paspylleHMM KOMIUIEKCHBIX  ypaHHMIICOTEepiKalix
coemyHeHnit. OCHOBHBIMM TpUYMHAMM 3TOr0 MOryT OBITH M3MEHEHHE
KuciorHocTu—menoynocty (pH) ¥ OKMCIUTENLHO-BOCCTaHOBMTEIILHOTO
norenmmaia (Eh) okpyxawomeit cpenpt. BaxueiimiM daktopoM siBIISIETCS
uameneHue pH pacteopos. Ilo nanueiM I'.B. HaymoBa, Ipu nominxenun pH
Beero Ha 0,1 pacTBOpuMOCTh ypaHa yMeHbIIaeTcst B 2,5 pasa, a Ipu TIOHM-
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sxermuu pH pacTBopos ¢ 8 110 7 KoHUEHTpalusi KOMIUIEKCHOTO COenUHEHUST
[UO; (CO3);5)*- ymenbmaercss B 13 820 pa3. Hamenenue pH pactBOpoB
MOTJIO BHITH pE3YIILTATOM M3MEHEHMS HNaBJICHMS, CHIDKEHUS TEMIIEPaTyphl
¥ B3aUMOJICHCTBISI PACTBOPOB € BMEIIAIOIMMU MOpoiaMH.

Kak usBecTHO, GONMBIUIMHCTBO YPaHOBBIX MUHEPAJIOB, OCaXNAOIIMXCA
M3 THUIPOTEPMATILHEIX PACTBOPOB, CONEPKAT YECTHIPEXBAJIEHTHLIN ypaH; 3TO
HacTypaH, ypaHuHuT, Kop$uHur, OpaHHepur. Jlist ux obpasoBaHust Kpome
paspyleHyst KOMIUJIEKCHOro CoemuHeHust HeobxomuMo BoccraHosuts US*
M3 rpynnbt ypauuia no U4*. 3To BO3MOXHO TONBLKO MPY U3MEHEHUU OKHC-
JIUTENBHO-BOCCTAHOBUTENBHOrO NOTEHLMAa Cpebl ¥ NMPOTEKaHUK CIIenyIo-
IUX OKUCIIUTEIILHO-BOCCTAHOBUTEIIFHBIX peaKLIuit:

U0Z* + 2e =U0,.

Peakuusi BoccTaHoBNeHust US* Moriia IPOUCXOMUTE 32 CUET OKMCIICHUST
VWOHOB IIPyTUX 3JIEMEHTOB II€peMEHHOH BaJIEHTHOCTH, HaXOISIMMXCS B
pacTBOpE, OCOOEHHO TaKKX, Kak cepa u xeieso. Ilpu okucnenny cynndun-
HO1 cepbl BO3MOIXHEI peaKIm:

§2- — §6+ 4+ 8¢; 4USH + 8e — 4U4*
i

MeS + UO%* - MeSO, + U0,

a Ipyu OKUCJICHUM Kelle3a

UO%* + 2Fe?* - UQ, + 2Fed*.

Tlocnenusisi peaKiusi NPOSIBIISIETCS] B BHIIE OTYETIIHBOro NMOKpacHEHUs
Mopox 0KOJIO ypaHOBEIX MUHEDAJIOB.

KpoMe HOHOB Cephl M eNe3a BOCCTAHOBUTENEM YpaHa MOTYT CIYKUTh
coenuuenus yriepona C*-, cenena Se?~, Mpimibsika As™. ITuM obbsCHSIET-
cs u3bupareNbHasi IpUypoYEHHOCTh YPAHOBHIX pyll K MHUPUTHU3HPOBAHHBIM
ropojiaM, a Takke K nopopaM, oborameHHBM OpraHUUeCKUM BELIECTBOM U
MuHepanamu Fe?* — TaK Ha3piBaeMBIi JIUTOJNIOrMYECKUH KOHTPOJL OpyJie-
HEHUS.

2.3. TEOXHMHSI YPAHA B 3K30TEHHMX NMPOHECCAX

JK30reHHBIE NMPOHECCH POSBIISIITCS B BEPXHUX YacTAX 3€MHO# KOpH! o
BosgeiicTBueM atMochephl, MOBEpXHOCTHRIX BOX U Guosioruueckux ¢akTo-
poB. Chepa ux mesiTeNbHOCTH BBHLOECJISECTCS] KaK 30Ha rumneprenesa. Ee
HIDKHSISI TPaHUNA YCTaHABIMBAEeTCsi N0 TIOJIHOMY MCUYC3HOBEHMIO CIIENOB
CUIepreHHoro Ipeofpa3oBaHMsT MCXOOHBIX TOPHBIX TMOPON ¥ pyH, OHA
MOJXET MPOHUKATE Ha TMyOMHY OT MEPBHIX IECSITKOB METpOB IO 3 KM OT
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nosepxHocTH. OCHOBHBEIME GaKTopaMu, onpenelIsouMy pa3BUTHE 3K30-
FeHHBIX TPOLECCOB, SIBJISITCH KINMATHYECKUE YCIOBHS, XUMHUYECKMil
cocTaB BOIHOI cpenpl ¥ atMochepsl. Haubosiee akTuBHBIE areHTH MOBEPX-
HOCTHBIX TIPOLIECCOB — KUCJIOpOX M YrIIEKMCIBI ra3 arMocgeps!, MeTaH,
aMMMaK ¥ CEpOBOLOPOL NMPHUOOHHBIX YyacTel BOOHbIX HaccelHOB, a TaKXe
NPOOYKTH JXKUIHEHEATEIILHOCTH XUBOTHBIX M PaCTHUTENILHBIX OPraHM3MOB.
Bce 3x30reHHbie Mporecch B 3aBHCHMOCTH OT I'e€oJIornyeckoil obcTaHoBKY
¥ KJIMMaTUYECKUX YCIIOBHMIT MOr'YT NpUMBOOMTS TGO K pacceuBaHuIo, mbo
K KOHIIGHTpalMd MHOIMX XMMHUYECKMX 3JIEMEHTOB M MMHEpanos ¢ obpa-
30BaHUEM IPOMBIIIICHHBIX MECTOPOKICHUIA.

MHTEHCHBHOCTH TIPOSIBIICHUST 5K30r€HHBIX NMPOLECCOB B 3HAUUTEIILHOM
Mepe OobycJOBNMBAaETCSl YMCTO TeoforMiuecKuMu (GaKTopaMy TaKuMH,
KaK MMHEpanbHbI coCcTaB OPHBIX NMOPOI M PYIl, MX TEKCTYPHO-CTPYKTYD-
Hble OCOOGEHHOCTH, MHTEHCHMBHOCTH TEKTOHMUYECKOHN NpopaboTku, rumpo-
JUHAMHNKa ¥ XUMNS TON3€MHBIX BOO U T.1I.

YciioBust MUrpalyu ¥ HaKOIUIEHUS YpaHa ONpenessiioTcsi COBOKYIIHO-
CTHI0 GU3NKO-XMMMYECKHX, OMOrCHHBIX M MEXaHHYECKHX IIPOIECCOB
npeobpa3oBaHusi NEPBUYHBIX T'OPHHIX TIOPON M PyH, MMEWIUX BaXHOE
3HayeHue B GOpMUPOBAHUHM 3K30I'€HHEIX MECTOPOXK IeHMIA.

Ou3NKO-XUMHUYECKHUE NPOoLecCH 0COGEHHO aKTMBHO BO3NEHCTBYIOT Ha
nepepacrnpernefieHue ypaHa — KaK pacCEAHHOI0 B IOPHBIX MOpOTax, TaK M
CKOHLIEHTPUPOBAHHOIO0 B BEPXHHX YaCTSX MECTOpOXAEHMII B BHMAOE COG-
CTBCHHHIX MUHEpaNoB. YpaH KaK 3JIeMEHT II€pEMEHHOW BaJIeHTHOCTH
OTHOCHTETILHO JIErKO NEPEXOUT B 30HE FUNEpreHesa B J1IerKopacTBOpUMBIit
noH ypauuna (UO2)?* u MoxeT MUrpupoBaTh B IOBEPXHOCTHBIX BOHax Ha
3HAYUTENLHBIE paccrosiHust. OGoraimeHHbIE KMUCIIOPOIOM ITOBEPXHOCTHHIE
BOIBl BeChbMa OJlaronpusitHBL OJisi aToro. MX OKMCIUTENbHEbI MOTeHnual
cocrapiisier 1o + 600 MB, a moTeHuLMan OKMCIIEHHSI YETHIPEXBAJIEHTHOrO
ypaHa [0 IIeCTMBalleHTHOro u3MeHsiercsi oT + 334 MB B KucnoTHOl mo +
+ 220 MB B miesioyHo# cpene.

I'aBHEIM KOMIIOHEHTOM NPUPOOHBIX NOBEPXHOCTHHIX BOX SIBJISIETCS
PaCTBOpEHHEI KMCIIOpOL; KpoMe Hero NpucyTcTByoT rassi (CO,, H,S, CH,
N> Rn), npocreie u kommnexcrbie uons (C1-, SO3-, HCO3, C0%-,S2-, HS-,
H*, Na*, Mg?*, Ca?*, Fe?*), KoNJlouas METalllIoB, OpraHMYeCcKHe COeIUHe-
HUsl, )KMBOTHBIE M PaCTUTEIILHBIE MUKPOOPraHH3MBI.

B onpepeneHHBIX YCIOBUSIX B (GOPMUPOBAHHM 30HK TMIIEPreHE3a
BECHMa CYILECTBEHHA POJIb OMOr€HHHIX IMPOIECCOB. A3pOGHBIE THOHOBO-
Kucisle 6aKTepuy criocoGCTBYI0T MHTEHCHBHOMY GMOXMMMUYECKOMY OKHC-
JIeHMIo ypaHa M psifia Opyrux 3JieMEHTOB. A3pobHEbIe cepobaKTepun OKUCTIs-
0T CEpOBOIIOPON HO COCTOSTHMSI CaMOpPONHOM Cephl MIHU CyJibGaT-HOHOB.

" Cynbdopenynupyiomue 6akTepun MoryT o6pa3oBHBaTh U3 CybGaT-HOHOB

cepoBoniopoz. Bce 310 cosmaer GnaromnpusiTHYIO cpefly OJisi MUTDalluM U
OCaXIEHMSI ypaHa.
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3HaueHHe MeXaHHYECKO# MUIpaLUY MUHEpPAJloB ypaHa HeBENMKO, TaK
Kak Bce NepBUYHbIE ypaHOBIE MUHepaibl comepxar U4, KoTopwiit Jierko
okucnsiercsi no US+ u mepexomut B pacTBop. OHAKO B MCTOPHH Pa3BUTHSI
3eMHOI KOpHl B crelMdUUECKHX YCJIOBUSIX IPOUCXORMIIO HAKOIJIeHHe
YpaH¥HNTa B OPEBHMX pOCCHIAX, IMpeTepleBIUMX Mocjle obpasoBaHust
rnyGokuit MeraMopdusm. .

MHTEHCUBHOCTH MPOSIBIICHUSI BCeX BHILIEYKa3aHHBIX MPOLIECCOR OIpe-
IensieTcsl MpeXxne BCero KiMMatoM. OH BIMSIET Ha Pa3sBUTHE PaCTUTEND-
HOCTH, MHTCHCHBHOCTL BOnooOMEHa, cocTaB 1MouB, YC/IOBUSI XMMUYECKOro
BBIBETPUBAHUS U T. Il

ApunHblil KNUMaT —~ CyxOif ¥ XapKuii — COEepKUBAeT POCT PaCTHUTENb-
HOCTH, a CIenoBaTeNlbHO, ¥ GOpMUpOBaHUE NIOYBEHHOr o cllosi. MIMeBmmecs
B 3TOM CJIO€ OpraHMyecKue BemecTBa OLICTpo OKucsioTest 6e3 obpa3oba-
Husi TYMMHOBBIX M (QYJNLBOKHCIIOT, M TOH3€MHBIE BOObl NpHUOGpPETanT
LIEJIOYHYI0 PEaKIIMIo 33 CYUET WIECJIOYHBIX M I1eJIOUHO3EMELHEIX MUHEPAJIOB
BMEIAnNUX Nopos. B NMpuNOBEpXHOCTHO 30HE aKTUBHO MPOSIBIISIIOTCS
MPOLIECCH OKUCIEHHUS], TaK KaK paCTBOPMMOCTb MHOTHX 3JIEMEHTOB IIEpe-
MEHHOJI BaJICHTHOCTM B IIENIOYHOH Cpene 3aMeTHo Bo3pacTaer. YpaH
BMECTE C KDEMHE3EMOM BBIHOCHTCSI 3 30HBI OKMCIICHHS NIPU XUMHUECKOM
BbiBeTpuBaHuM. OGpa3yloTcsi KOpH BHIBETPUBAHMS! JIaTEDUTOBOTO THIa,
oborameHHbIe OKCHIaMyl JKeJle3a ¥ aJHOMUHYS.

T'yMunHEI# KITuMar — TeMJIbli ¥ BIAXHER — CIoCOBCTBYET MHTEHCHB-
HOMY Dpa3BUTHIO DAaCTUTEIILHOCTM U MOSIBJICHMI0O MOIIHOrO IIOYUBEHHOro
criosi. Obuiiue OpraHuYecKUX BEIECTB NPUBOAUT K OGOramieHuo MouBeH-
HBIX BON TYMHHOBHIMM U (YJILBOKMCIIOTaMHM. 3TH KHMCIOTH aKTHRHO
B3aMMOMECTBYIOT C KaTMOHAMM, OCBOBGOXNANIIMMUCS TIpU pa3pylueHun
MMHEDaJIOB ropHbIX nopox. Bee ato cosnaer BoccraHoBHTENbEYIO0 06CTaHOB-
Ky, B KOTOpPOi#i GOpMMPYITCSI KOMIUIEKCHBIC OpraHMYeCKHe COeOUHCHMS
MHOI'UX 3JIEMEHTOB, B TOM YHCIIE ¥ ypaHa.

B ycnoBusix ryMMpHOrO KiNMaTa CO3MAlOTCSt KAONMHOBBIE KOPBI
BHIBETPUBaHUS.

Cyxoii ¥ XONOOHHI KJMMaT NpeNsitcTBYET Ppa3sBUTHIO IPOLECCOB
XAMMUECKOro BbIBETpMBaHMSA. CKODOCTh MeXaHHUecKOoil Me3yHTerpaLmu
FOpHBIX IOpOH OMNEpexaeT CKOPOCTh MX XMMHYECKOro BHIBETPMBAHUSI.
IloBepxHocTHbIE Bombl cllabOMMHEpPANU3UPOBaHHBIE, HEHTpajlLHLIE MIIH
cnabomesnioytbie. YpaHOBEE MMHEpanbl B TaKMx pafloHax MoryT coxpa-
HSITHCA Ha 3€MHOI#i ITOBEPXHOCTH.

B pasnnuHBIX KJIMMaTMYECKUX 30HAX YCIOBMSI MUTpaLMM ypaHa B
TMOBEPXHOCTHHIX BONaX, TaK k€ KaK ¥ B IOI3EMHBIX, ONpPENENsoTcs UX
Gu3UKO-XUMUYECKMMY NapaMeTpaMy: KHCJIOTHO-LEJIOUHBIMY CBOMCTBaMM
(pH) ¥ oKuCIIHTENBHO-BOCCTAHOBHUTENLHBIM NOTeHIManoM (Eh).

Ins 30Hb runepreHesa AU. llepenbman BeLIeMWI 10 KUCIIOTHO-LIE-
JIOYHEIM CBOICTBAM U OKHCIHUTENILHO-BOCCTAHOBMTEIILHOMY IOTEHIINAIY
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Ta6nuua 4.

Ocnosnele reoxuMmyeckhe knaccol Bog (I—XII) B 30He runeprenesa,
Ilo A.H. Ilepenvmany

IlennouHO-KMCITOTHDbIE

OKMCIMTEeJIbHO-BOCCTAHOBUTEJIbHbIE

YCIIOBusa YCIIOBHSI BOL|
KHCIIOpOnHbIC rneeBbie CepOBONOD O[IHbIE
. CupHOXMCIIBIE I. CurmbHOKHCTIBIE V. Cumbokucisie | IX. CunsHOKHKCNBIE
(rH<4 KHCIIOpONHbIe rieeBble CepOBOOPONHbBIe

Kucnrie u cna6o-
KHCIIBIe

I1. Kucnele xucno-
ponHeie

VI. Kucnsie rneeseie

X. Kucneie ceposo-
[OpONHEIE

(pH =4-6,5)
He#ttpaybheie u cna {111 HeliTpansHeie
6oluenoyHbIe M 1HeJIOYHBIE KMCIO-

XI. HeitrpambHble U
1lennoYHbIE CEpOBOIO-

VII. HeittpanbHble
H 1ieNoGHBIE TTie:

(pH =6,5-8,5) POIHEIE €BLIE ponHBIE
CunpHomenoubie | IV. ComoBnie Kue VIIIL Copmosrie rne | XII. Coposbie cepo-
COIOBHIE TNopoHkie eBpIe BOOOPOAHbIE

(PH> 8,5)

IBEHAIUaTh OCHOBHEIX MEOXMMHYECKUX KIIaCCOB BOH 30HBI TMIIEpPreHe3a
(tabm. 4).

KucnorHo-1esiouHbie CBOMCTBa NPUPOIHBIX BOI M3MEHSIIOTCA B OYEHb
mupoKux npepesiax: pH sapeupyer or 1 mo 11. Haubornee Kucminie BOIbI
YCTaHOBJIEHE! B MeCTOpOXKAeHUsIX cephl (pH = 1-1,5), B pynHuuHBIX BOpax
30HBI OKMCIIEHHS KOTUeaHHBIX MecTopoxnenuit (pH = 2,0-2,5), Topdsupix
Gonorax (pH = 4). I'pyHToBEIe Bomb umetot pH 6,5—8,5, Mopckue — 8,2-8.5,
BOIIBI CONOBBIX 03ep — 10—11.

Ilo Benuuuse OKUCIUTENHHO-BOCCTAHOBUTEIILHOrO MOTEHIMANA BOMBI
30HBI rHIIEpreHesa NoapasnelisioTcst Ha Tpy rpynnes: 1) ¢ OKMCIUTENEHBIMU
cBoiicTBamMy; 2) ¢ BOCCTAHOBMTENLHEIMM CBOJICTBAMM G€3 CEPOBONODPONE;
3) ¢ BOCCTaHOBUTEINLHEIMM CBOMCTBAMH, CEPOBONOPOIHbIE.

1. B Bopax mepeoii rpynnbl 3HaueHust Eh uamenstores or +100 no
+ 700 MB; B HUX BO3MOXHO CyIIECTBOBaHME aspOGHBIX GakTepwil, Gonb-
IIKHCTBO 3JIEMEHTOB MEPEMEHHON BaJICHTHOCTH, BKIIOUAsi ypaH, Iepexo-
IUT B OKHUCIIeHHyIo dopmy (US*, Fe3+*, SO%- ).

2. Bomel ¢ BoCCTaHOBUTENBHBIMM CBOHCTBaMu G€3 cepoBomopofa
oboraueHs NPORyKTaMyu paspylleHMsi OpraHMYecKMX Beuiects, CO,, CH,.
CeoGonHBiii KHCJIOpOX B HUX OTCYTCTBYET, MOTYT PA3BUBATHCS aHa3POGHEIC
Gaxrepun. 3uauenusi Eh MoryT usmensthesi ot +100 no 150 MB. It Boge!
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BBHIIEJISIIOTCS KaK rijlieeBbie ¢ nonpasnelieHueM Ha cilabo- u pe3KoriieeBbie.
B cnaGorneeBbix Bogax ypaH MOXET HaXOIUTLCS! U MUTPUPOBAaTh B LIECTH-
BaJnieHTHO# ¢opMe, a xeJle30 M MapraHel] BOCCTaHaBIIUBAalTICA IO OBYX-
BaJIGHTHOT'O COCTOSIHUSA. B peakorneeBblx BOfaxX ypaH BOCCTaHABIIMBAETCS!

1o U4* u obnanaeT Manoii NoOBHWKHOCTRIO.
3. CepoBozopoyubie BOAE ODOralleHB METaHOM, OpraHMYECKUMM

CcoeqUHEHMSIMYM, CBODOIHOro KHCIOpoZa HE copmepxaTr. B Hux MoOryr
CYLIECTBOBaTh Cyibdarpenyuupymomue Oakrepun. 3HaueHusi Eh mMoryt
U3MEHATHCA OT HyJieBrIX o — 400 MB. YpaH HaxomuTcsi B YeThlpeXBajleH-
THOI1 opMeE U NIpU OTHOCUTEIILHO BHICOKMX 3HAYEHUSIX Eh MOXET MUTPUPO-
BaTh, HO B 3HAUMTENILHO MEHbLIIMX Maciutabax, YeM B KHCJIOponconmepixa-
KX BOHaX.

ITo ¥3MeHEHMH LIENIOYHO-KUCIIOTHBIX CBOMCTB NMPUPOIHBIE BOIB! 30HBI
CHIepreHe3a NoapasnelIsiioTcs Ha YeThipe rpynms! (cM. Tabn. 4): 1) cunbHo-
KUCHbIE;, 2) KUCHbE U cilabokucensie; 3) HelTpallbHbIE M CIabOILETIOYHbIE;
4) cuLHOLIETIOYHBIE.

1. CunbHOKMCHBEIM BOmaM co 3HaueHusiMu pH < 3 cpoiicTBeH B OCHO-
BHOM CyJbQaTHBI COCTaB @HMOHOB. JTH BOOB PacNpOCTPAHSAKICA Ha
orpaHMueHHBIE PaCCTOSIHUSI OT MecTa obpa3oBaHusl. YpaH aKTMBHO MMIDH-
pyer B Hux B bopme ypaHall-Cy nbhagHBIX KOMIUIEKCHBIX COERMHEHHUIH THIa
[UO, (SO4),J2 (1-5), Ho TONBbKO MK BEICOKO# KOHLEHTPALMHU B BOIAX CYJIb-
¢at-uoHa. Ilpu noebnuenuu pH y pasbasiienuu pactBopa ypaHMI-CyJib-
(daTuple KOMIUIEKCH THAPOJM3YIOTCH ¥ NEPEXONSAT B TUOPOKCHIHBIE
COETMUHEHUSL.

B CHIILHOKMCTIBIX, HO GECCEPHHCTHIX BOAAX BO3MOXKHA MMI'paLust ypaHa
U B BUJIE HECBSA3AHHOrO HOHa ypanuna (U0,)2+.

2. Kucnele u crnabokucisie Bomb! co 3HaueHusimu pH or 3 no 6,5 xapa-
KTEpHBI NNIS1 yCIOBME rymumHoro KiimMarta. OHu oborameHbl OpraHu-
YEeCKUMM KHUCJIOTaMH, cofiepxaT CBOGONHYIO YrIIEKUCIIOTY, YrNeKHUCbIH ras
u vons! HCO3. YpaH B HUX MoxeT aKTHBHO MUTPMpPOBaTh B GOPME XOpOILIo
pPacTBOPMMBIX YpaHWII-OPraHUYECKUX COEOUHEHUMH, NPOU3BOOHBIX GYyILBO-
xucror —~ [UO, (CH,,,0,) pl 9.

3. Heiitpanbueie u cnabomenountie Boxns: ¢ pH 6,5- 8,5 obpasywrcst B
NIOBEPXHOCTHBIX M TIOA3EMHBIX BOJIOTOKAX, MOPSX U oKeaHax. Ilo cocraBy
'9TO TUIPOKapOOHaT-KalbLIMEBBIE BOOBL, OGOralmeHHbIe HaTpUEM, XJIOpOM U
cynbdatamu.

B Takux BOIlax ¢ BBICOKHMM IOJIOKHUTEJILHEIMH 3HAUEHUSIMU OKMCIIN-
TeJIbHO-BOCCTaHOBUTENBHOrO notetmmana (Eh = + 200 mB) ypaH aKTHMBHO
BHILETIAUNBAETCSI M MuUrpupyer B ¢opMe KapOoHATHBIX KOMIUIEKCOB
ypaHuIa [U02 (C03)2]2- 44 [UOz(COs)s ]4-.

B momsemHeIx Bomax B CHIMKATHHIX MOpOAAaX ypaH MOXET MUIDHU-
poBaTh B (POpME YpaHUI-TUHPOKCHIBHBIX KOMIUIEKCOB, CTabHIIBHBIX ITpU
pH ot 5 po 10. B ciaBokmeiblx n HeHTpasibHBIX OMKapBOHATHBIX BOHAX
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yCTOluMB KOMILIEKC MoHOrunpatHoro coctasa [UO, OH - (H,0k), a B
fornee mENQUHBIX pacTBOpax — IUrMOpaT-ypaHWIbHbE Kommnekc [UO,
(on), (4, 0)4]. B ycioBusix ryMuaHOro KjiliMara B TaKuX BOHaX BO3MOXHa
KoJulounsasi ¢opMma Murpaumy B Buze 3oms fUO, (OH),). Hns nonmsemubix
BOJ B KapOGOHaTHRIX TojimaX npu pH > 8 u B ycnoBusix apMaHOro KjimmMara
HaubonNee BEpOSiTHAa MMIpALUsl ypaHa B (opMe ypaHMi-KapGOHaTHBIX
KOMILJIEKCOB.

4. Cunsuowenounsie Boasl ¢ pH > 8,5 dopMupyiorcs B NMon3seMHBIX
BOJAX TaK Ha3bIBaEMEIX ”COIOBHIX” 03€p. YpaH B HUX MOXET MHrpUpOBaTh
B BUIE KapOOHaTHO-HaTpMeBHIX KoMIUleKcos TvNa Na, U0, (CO;), (H,0)]
uNa, [UO, (CO;)]-

OcaxxneHue ypaHa 43 IPUPOIHBIX BOI B 3@HE ruIepreHesa MpoucxXomuT
Ha reoxuMuueckux Daprepax, B 30HaX rnepexopna 0T OKUCIIMTENBHO K BOC-
CTaHOBMTEJLHON obcTaHOBKE. B HacTosiiee BpeMsi HOKa3aHO, UTO pa3BuU-
THE KHCJIOpOOHOM 0OCTaAHOBKY M 30H OKMCJIEHUSI HE BCEra OrpaHHuUMBaeT-
Cs1 ypoBHEM nop3eMHbIX Bofl. CyllecTBOBaBlIee MHEHHE O KOHTpDOJIE 30H
OKMHCJIEHHUSI YPOBHEM IPYHTOBHIX BOI CNpaBENJIMBO JIMIIb IJIsi paifioOHOB C
FYMHOHBIM KJIAMATOM ¥ IUIS XOJIONHEIX KIMMaTHYECKMX MOsicoB. B mpo-
BUMHIMSIX C apMIOHBIM KIIMMaToM B G71aronpusiTHBIX F€OTEKTOHUYECKUX U
reoMopoJIorMyecKUx yCIOBHSIX YPaHOHOCHBIE KHCJIOPOIHBIE BOIbI MOT'YT
MPOHUKATh HA II1yGUHbE N0 MEPBHIX KUIIOMETPOB, GOPMUPYSI Pa3HOTHITHBIE
30HBI 3MUr€HETUYECKOro OKMCIICHUSI TIOpO.

PynooT/oeHHe MOXET OCYLIECTBIISITECSI Ha reoxuMuyecKux Oapbe-
pax pasJIMYHOrO TMIMA: BOCCTAHOBMTENLHBIX, BOCCTAHOBMTEJILHO-COPO-
LIMOHHBIX, HEHTpa3aLiOHHBIX KUCIIOTHO-IEJIOUHBIX.

Ha poccraHoBuUTENbHBIX Oapbepax rJlaBHEIMM BOCCTaHOBUTEIISIMMU
ypaHa SIBIISIOTCH OpPraHMYECKHUE BEIIECTBA [YMYCOBOTO M OUTYMHOro
PSLIOB € NpOAyKTaMu MX pa3pyLIeHUs! ¥ Npeobpa3oBaHusi Nox BO3neiicTBY-
€M XU3IHEHESITENLHOCTY aHaspoBHBIx GaKTepuii, a TaKxe yrileBonoposs! ( u
npexze Beero Metan CHy), cepoBoiopon ¥ BOROPO, paCTBOPEHHEIE B BOLE
UMM OKKIIIOOVPOBaHHEIE B ra3000pasHOM COoCTOSSHMM B Iopomax. Boc-
CTAaHOBMTENSIMM ypaHa MOCYT OBITh TaKKe€ MMHEpalibl JBYXBaJIEHTHOrO
Jxemnesa, TpexBaJIeHTHOrO BaHaIusi, CyJbGuOsl M IUCYNbOUOBI Kene3a,
paccesiHHBIE B MOpopaX, 4Yepe3 KOTOphie (UIBTPYITCS YPaHOHOCHBIE
pacTBoprl. Ha BOCCTaHOBUTEINLHBIX Gapbepax (GOpMHPYIOTCH KoQGHUMHUT-
YEpHUEBLIE PY fibl.

Ha BoccraHOBUTENBEHO-COPOLIMOHHEIX Gapeepax TrlaBHast poJib B
oCaxIEeHMM ypaHa NpUHAIJIeKUT npoueccaM copbuuu. B 3aBucumMocTH ot
GU3UKO-XMMHMUECKHMX YCJIOBMil Cpefbl M BpeMEHM CONPUKOCHOBEHMS
copbenta — uona (UO,)?* — u copbaTa BO3MOXHO NposBlIcHUE aacopOrmm.
Copbuust ocylecTBIsieTcs: HEKOMIEHCUPOBAaHHBIMU 3apsillaMM Ha TIOBEpX-
HOCTH BEILECTBa M 32BMCHT OT YIENLHON nopepxHocTH Hepruu. Iloatomy
Hauboree aKTUBHbIE COpOEHTH! ~ 3TO TOHKOIUCIIEPCHBIE MacChl BEILECTB C
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BBICOKO# MOBEPXHOCTHOM aHeprueil. OcHOBHBIMY cOpBeHTaMy YpaHa B 30HE
rUnepreHesa sIBNSIOTCS YMyCOBBIE OpraHHYECKME BEIIeCTBa, (ocaTh!
KaJlblysi, CENMKOreNH, rUmpOKCHIBI JKEIe3a M MapraHua, CIMHHUCTHIE
vacTunpl. Hanbosee aktupHO copbupyercst ypaH M3 CEpHOKHUCIILIX pacTBO-
POB ¥ B TeX CJIyYasix, Korzia copbrsi ConpoBOXnaeTcst peaklMsIMH BOCCTa-
HoBJleHusi. Ha copOuuoOHHO-BOCCTAaHOBHUTENEHBIX Oaphepax o0pasyoTcs
py sl KobduHuT-uepHUEeBOro THMA.

HeiiTpanu3aroHHbie KUCJIOTHO-LIENIOYHBIE FEOXMMUYECKHE Bapbephl

NpOSIBIISIIOTCS! B CBSI3M C u3meHeHueM pH npupopnHex Bom ¥ nocnenymoumero
coenuHeHusi KatMoHa ypauuna (UO, ﬁ* € KakuM-TIMOO aHMOHOM, NPUCYT-
CTBYIOLIUM B PaCTBOpE.

B kucneix cpemax ypaHun ofpasyeT HepaCTBODMMBIE MMHEpaiibl C
aHuoHamu PO3™, AsO3-, VO3~, MoO3", pexe ¢ SO3~ u COZ™, a B cnabo-
1eToyHBIX cpenax — ¢ SiO4”, SiO3™ u OH ™. Ha HefiTpanusanmoHHsix Gapb-
epax ¢opMupyITCS ypaHOBHIE pymbl “ciiopKoBoro” (ypaHMJ-BaHanaTHl,
ypaHuiI-GochaThi) ¥ ypaHMII-CUITHKATHOTO THIIOB.

KOHTpOJNLEHEE BOIPOCH M 3aiaHHs

1. Kakoe cpoiicTBO ypaHa ompefieNisieT ero nofioXeHue B NEPHOIMYECKON cHcTEME
NIEMEHTOB?

2. Yem ompenensiercsl CnocoGHOCT YpaHa oGpa3oBHIBaTh KOMIIEKCHEIE COEXHHE-
Hus? Kakosa #x poiib B MUIpanuy H OCaXKJEHHH ypaHa?

3. KaxoBB! pacnpoCcTpaHEHHOCTh YpaHa B 3eMHOM KOpe U GOPMEI €r0 HAXOKTEHHSI
B FOpHBIX nopoxax?

4. Yem ompepeNnsieTcs: reoXUMHsSL ypaHa B 3HIOFeHHBIX mponeccax? KakoBrr Bos-
MOXHOCTH 06pasoBaHUsl NPOMBIIJIEHHBIX KOHHEHTpanui ypaHa B MarMaTuuecKux
nopofiax, NerMaTHIaX H NPORYyKTax rUmpoTepMalbHOM HEeSATeILHOCTH?

5. Oxapaxrepusyiite reoXHMHI0 YDaHa B 30He runepremesa. Kakue reoxumuye-
CKMe KJIaCCHI BOJ ONpeNeIslioT YCIIOBHSI MUrpalky ypaHa?

6. B yem nposinsiercst smusinne pH u Eh cpenst Ha dopMHpoBaHMe mPOMEI-
IIJIEHHBIX cKonneHu# ypaHa? Yro Takoe reoxuMuyeckue Gapbephi?

I'masa 3

NPOMHMJIEHHNE THIIN MECTOPOXIEHHH YPAHA M YCJIOBHS HMX
®OPMHPOBAHUSI

3.1. KTACCHOHKATIMS MECTOPOKIEHHIH YPAHA

Knaccupmkanust — 3To JlornyecKasi onepanusi pasneneHusi BCETO u3yya-
€MOro MHOX€CTBa 0OBEKTOB N0 OGHAPYXEHHBIM CXOICTBAM M pa3NIuyUsM
Ha OTHENbLHBIE TPYNNbl UM COTNONYMHEHHBIC MHOXECTBA, Ha3blBaeMbIE
KJlaccaMu.
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Iems knaccmbuKanuu — MOpUBECTM B CUCTEMY MHOMKECTBO pa3po3-
HEHHBIX 0OBEKTOB ISt MX U3yUeHUsL. ['pyTirs! BHAENSIOTCS 110 COBOKYITHO-
CTH ODImMX, NMPUCYIHX TONMBKO MM MNpU3HAKOB. Ilnst Toro yrobwl Kilac-
cubuKanusi ynoBJeTBopsiiia TpeOoBaHUsIM TOJTHOTH M YUCTOTHI, HeoGxomu-
MO 3a OCHOBY mIeNeHusi NpUHMMATh HE CIIyyaiHBIA, a CylECTBEHHBIH
npusHaK (NpHU3HaKy).

B Ouonoruu Kiaccupukauus Gasupyercst Ha TaKHX OOBEKTUBHBIX
NpU3HaKax, Kak KOMMYECTBO KJIETOK (OIHO- ¥ MHOTOKJIETOYHEIE), TEMIIEpa-
Typa KpoBu (TEIUIO- M XOJIOAHOKPOBHbIE). B OCHOBY KaccuuKanmyu Xumu-
yeCcKMX 371EMEHTOB MOJIOKEHa X aTOMHasi Macca. Takue KilaccupuKaLumu
MO3BOJISIIOT CrPYNIMPOBaTh OBBHEKTH U U3YUuMTh CBOMCTBA, THIMUHBIE HIJISt
Kaxxgoro Kyacca.

MecTopoXxaeHnsT MOJIE3HBIX MCKOMaeMbIX ABJISAIOTCS CIIOXHBIMU TSI
KJlaccnpuKanuu ofbeKTaMy, TaK KaK KaXI0€ M3 HUX XapaKTepusyercst
COBOKYTHOCTBIO NPU3HAKOB, 110 KOTOPHIM MX MOXHO pa3lieNATh Ha OIHO-
ponHbie rpynnbl. ITH NpU3HAKM TaKOBBHL: I'EHE3HC; COCTaB BMELIAIIINX
rnopog, pyn ¥ OKOJIOpyOHBIX METaCOMaTMTOB; MOpQOJIOTUS PyJHBIX Tell,
XapaKTep CBSI3M OpyIIEHEHHUsI C 3JIeMeHTaMM reoJIOrHYECKOro CTpOEHUst U
THIT PYIOKOHTPONUpYOLEH CTPYKTYpEI; pa3sMep MECTOpPOXIEHUS M T.1. Hu
OIMH M3 3TUX NPU3HAKOB, B3SITHI B OTHENBHOCTH, HE 06€CTIeYnBaeT MOJIHO-
TH ¥ YUCTOTH Kilaccupukanuu. loaToMy, ucronb3yst TepMuH “Kilaccugu-
Kauusa” TNPUMEHHTENIbHO K MECTOPOXKACHHSIM II0JIESHBIX MCKOIIAE€MBIX,
YUNTHIBAKOT €r0 ONPENEIICHHYI0 YCIIOBHOCTb.

llns M3yyeHus reosioruy, NPOrHO3UPOBAHMSI, IPOBENEHHST TIOUCKOB M
pas3sBenNKM MECTOPOXIIEHUH ypaHa, TaK e KaK M BCEX OCTaJIbHBIX PYHHBIX
MeCTOpOXIeHM, pa3paBoTaHbl TE€HETHUECKUE M IIPOMBIIIICHHEIE Kilac-
cudukanum.

OcHoOBY reHeTHyeCKHX KiaccupuKaiuii CocTapisiioT NPENCTaBieHUsA O
re’esuce MeCTOpPOXIeHMi. ABTOopaMHM TaKHx Kraccupukaimii MecTo-
poxpenuit ypana 6sum A.T. Berextun, B.M. Ianues, T.A. JlamuHckas,
&.1. Bonbgcon, S.0. Fotman, B.H. Kornsip, 11.4. Cypamckuii, 3.Y. Xeit-
Hpux, I.JI. 9Bepxapn u op.

Bo Bcex KilaccupuKanusx aBTOpHl pa3fiMyaliy TpU OCHOBHBLIE IPyINIBI
MECTODOXACHHUIA: 3IHMIOre€HHBE, 3K3OTEHHBIC M MeTaMOphOreHHbIE, a B
Ka)o#i rpynne — kjaccel. Ilpy BbIOeNeHHH KIacCoOB YUMTHIBAJINCEH pas-
JIMYHBIE MPU3HAKKU: reHe3uc, TeMrepaTrypa obpa3oBaHusi, GopManLvuy pyi,
COCTaB BMeEIaiiux nopod ¥ np. IlpencraBiieHust 0 reHE3MUce MECTOpoXe-
HUS HeoGXOomuMbl IUISt MPaBMJIBHONO TNPOrHO3MPOBAHMS HallpaBJICHUIMA
nouckoBbix pabotr. Jlisi KaxIoro Kiacca MECTOPOXXICHHH BbINENSIOTCS
CBOM TMOMCKOBBIE KpuTE€pMM M IpU3HAKM, M0 COBOKYMHOCTM KOTOPHIX
COCTaBIISIETCS! TIPOrHO3HAsi OLEHKA INMEPCNeKTHB U3yYyaeMod TEPPUTODHH,
olpenelisioTCsl OCHOBHEBIE HAMpaBjleHKst IOUCKOBBIX paboT.

OnHaKo NpH U3YYEHNM PYIHBIX MECTOPOXIEHUI OUEHbL PENKO MOXHO
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NIONYYUTH ONHOIHAYHEIE M NOCTATOUHO YOEIUTENbHO ApryMeHTUpOBaHHBIE
BBIBOZIBL 00 MX reHesauce. 310 OOBSICHACTCS, C OXHOI CTOpOHHI, CcyOne-
KTHBHOCTBIO IE€0JIOrHYECKOro MUpOBO33PEHUST KAXIIOro MCCIIENOBAaTeNs, a
Cpyro# — CJIOXHOCTBIO ¥ pa3HOOGpasueM reoIorMyecKnx ychoeuii popmu-
DOBaHusI MECTOPOXKIEHUH. B pesynbraTe 0 reHesuce MHOTMX MECTOPOKIE-
HHUil y aBTOPOB CYNIECTBY KT NPUHLMINANBLHO Pa3jITuHbIE NPeCTaBIICHUSL.

YpaHosbie MecCTOpOMIEHMSI GOPMMPYIOTCSI NpPaKTHUYECKM IpU BCEX
FeoJIornyecKux nporeccax (OT 3HOOrEHHBIX IO FMIIEPreHHBIX), ¥ HaKOIle-
HU€ NPOMBIIJICHHBIX KOHLEHTpaLnili ypaHa B 3€MHO KOpe OGYCIIOBIEHO
BCEH 3BOJIOLMEH €€ TreosIOrMYecKoro pa3BUTHSI. IIpenonpenensionmm
ycroBueM 06pa3oBaHUsi MECTOPOXIEHUI SIBIISIETCS NOBHIIEHME KOHIIEH-
TpauMii ypaHa B HEKOTODBIX THIIAX IPAHUTOUIOB, B YIIIEPONUCTO-KPEMHH-
CTBIX CilaHnax, ¢ocpopurax u Apyrux Nopopax. Iocnemyromme rumpo-
TepMallbHBIC, MeTaMOpGMUYECKHE M IK30TEHHBIE TPOLIECCH,, CONpPOBOXIa-
Ioruecs: MpUBHOCOM UK NepepacnpeNieNiEHHeM ypaHa B COPHBIX NOpomax,
NPUBORAT K GOPMUPOBaHMI0 MECTOPOXIECHUM CIIOXKHOrO renesmca. IloaTo-

* My B IOCNEHNHUX KIACCHOUKALMAX YPAaHOBBIX MECTOpOXACHMII BCe Yamie
TIOSABJISAIOTCST BHIBOZBI O IIOJIMTE€HHOCTH M TIONIMXPOHHOCTH OGpa3oBaHus.

IloHsiTHE O NPOMBIIIEHHBIX THIIAX MECTOPOXIEHHIT U MX NepBasi Kilac-
cuduKauus 10 riaBHBIM BHIAM MUHEPANLHOTO CHIPbsi GHUTH MPEnyokeHb!
B.M. Kpeiitepom B 1940 r. B NpOMBILNECHHBI THII OBBLENMHSIIOTCS MECTO-
DOX[CHUS], SIBJISTIONIMECS] YCTOMYMBLIMY “NOCTaBIMKAME™ HaHHOrO BUIA
MHUHEPAIILHOI'O Chippsi M obecneunBaronye He Menee 1% MupoBoit noGHuM
3TOro rmojie3Horo wuckomaemoro. IlpoMsmuneHusie TUNBE! BHmENeHH B
uHCTpykuwsix I'K3 no npumMeHeHuo KinaccuduKanuy 3anacos st Kaxnoro
BUA NMOJIE3HBIX UCKOMAEMBIX.

Ilo awanoruu c M3BECTHBHIMM MECTOPOXIEHUSIMH ISt Kaxxmoro Ipo-
MBIIJIEHHOrO THNA YCTaHOBJICHH HawuboJlee palMOHAJILHEIE CHCTEMBI MX
pas’BeNKM U BCKDBHITHS, ONpeNesieHbl ONTHMAJIbHBIE PaCCTOSIHUSI MEXOy
PasBeNOYHBIMY BbIPaGOTKAaMU MIJIsi pa3HBIX KaTeropwii 3anacos. B ocHoBy
NPOMEBINLIEHHEIX KIlaccuuKaumii NOJIOKEHB! NMpencTaplieHus o MopdoJo-
TMM PYIHBIX T€Jl, UX BHYTPEHHEN CTPOECHMH M pasMepax, CBSA3M OpyIeHe
Hpusi C ONpPERENICHHBIMH pYIOKOHTPOIIMPYIOLIMME CTPYKTypaMu. IIpoMei-
HUUICHHBIE KJIacCHGUKaIMM MECTOPOXIEHUI HUCIMOJNBL3YITCS B OCHOBHOM
Npu IPOBENEHUH pa3BeJIOUHBIX paboT.

Bosppamasich K MpuHUMNaM MOCTPOEHHSI TEHETUYECKUX KilacCHbuKa-
Ly, CJIENYeT OTMETMTh, YTO C LENIbI0 YCTpaHEHMSI YKAa3aHHBIX BHIIIE
HEONpeNesICHHOCTE!H MPH BHISIBIICHUN IeHE31Ca MECTOPOXXIIECHHMIT B TIOCIIEN-
HHUE TORbI CO3NAIOTCSI IPYMITMPOBKM YDaHOBHIX MECTOPOXIEHHHA Mo Npu-
HaINeMHOCTM K ONpeNesieHHBIM THIlaM KOHTUHEHTANLHBIX CTPYKTYD
3EMHOii KOpbl. ITOMY IPENIIECTBOBANIO NETabHOE M3YUYEHHE 3aKOHOMED-
HOCTe# NPOCTPAaHCTBEHHOrO pa3MEIEHUsi MECTOPOXIEHUN U YCIIOBMIl MX
06pa3oBaHusi B MCTOPHYECKOM acCleKTe PasBMTHSI 3eMHOM Kophl Kilac-
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cuuKaLuy YpaHOBBIX MECTOPOXKICHHH Ha FEOTEKTOHUYECKOH OCHOBE NpH-
penens! B paborax H.IL Jlaseposa, M.B. Iilymununa, ®.1. Bonsdcona, 10.M.
IilysasioBa u aop. 5

9ToT NMpUHUMI HUCMONL30BAH U aBTOpPOM IIpM COCTaBIIEHHM HOaHHOM
KiaccupuKanuu. YpaHOBOpyOHBIE (OpMaLyy BHIENSIOTCS B Ipenernax
OCHOBHBIX I€OTEKTOHMYECKUX EOMHHMIL GyHIAMEHTa OpeBHMX IUlatdopm;
daHepO30HCKUX CKIafyaThiX MOSICOB M CpENUHHBIX MaCCHBOB; ueXIa
IPEBHUX ¥ MOJIOHBIX MiTaThopM. OBJacTH TEKTOHO-MarMaTHYECKOM  aKTH-
BU3ALMM NPOSIBNIEHb B MpeNeNiaX BCEX YNOMSHYTHIX TEOTEKTOHHUECKHX
37IEMEHTOB ¥ HE pacCMaTpMBAaIOTCSl B KauecTBE CaMOCTOSITENILHON reo-
TEKTOHUYECKOMN €IMHULIBI.

Ilon ypaHoBOpyIHON ¢opmauueil NOHMMaEICsi eCTECTBEHHOe Coob-
IIECTBO YpaHOBOPYIHBIX MECTOPOXXIEHHM, OOBENMHEHHBIX OJIM30CTHI0
TEKTOHMYeCcKuxX (TEKTOHO-MarMaTMyeckux) OCOGEHHOCTEli M BpEMEHM
obpasoBaHus, eMHBIM HaGopoM pymHbIX (M rilaBHEMIMX CONYTCTBYIOLIUX)
3JIEMEHTOB M OKOJIOpYIHBIX METaCOMaTMTOB, CXOJICTBOM TIE€HETHYECKHX
yciloBuil GOpMHpOBaHUsI, €OUHCTBOM CBSI3M C ONpelNeNIeHHbIM CTPYKTYp-
HO-(OpPMAaIMOHHEIM KOMIIIIEKCOM MJTH reoJIoruyeckoil popmarnueii.

B xaxnoil ¢opManyu MOryT BHIEISITHECS MECTOPOXKIEHHUSI CO CXOIHBIM
MUHEpaJIbHBIM COCTABOM, OIHOTUIHBIMM MapareHe3ucaMu pyn M ONMHa-
KOBEIMHM OKOJIOpYIIHEIMM MeTacomatutamMy. OHH OOBEIMHSAITCS B MUHE-
pajibHEBIE TUIILL

C yueToM 3TMX NPUHLKIOB CocTaBJieHa (HOpMAarOHHAS TpyNIMpoBKa
OCHOBHBIX TNPOMBILJIEHHEIX THIIOB YPaHOBbIX MECTOPOXIEHUMM C Xapak-
TepuCTUKaMM YCIOBMl JIOKaJM3aluu pYOHBIX NOJIEH ¥ MECTOPOXBEHMH
(tabmn. 5).

B KauecTBE OCHOBHBIX CTPYKTYD, KOHTpPOJMpYIOIIMX pas3MelleHue
pYDOHBIX ToOJNeH, pacCMaTpMBalICs CIENyIue: KpaeBble NpPOrube M
BHYTpPUKpaTOHHBIE BIaIMHE! QyHIaMeHTa OPEBHHX INaTdopm; BHICTYIIBI
dyHOameHTa, NpeTeprneBlUIMe PaHUTU3ALMIO; pa3fUyHbie SIPYChl IeocuH-
KJMHAJNBHBIX TOJMNL, BYJIKAHO-TEKTOHHYECKME BIaJIMHBI, KpbUIbSI MIH
Ga3alibHEIE FOPH3OHTEI HAJIOXKEHHBIX IeNpeccHil; 30HB! rilyOMHHBIX pasio-
MOB.

Inst MeCcTOpOXAEHNUH OCHOBHBIMY PYIOKOHTPOMHMPYIOIMMH SJIEMEHTa-
MM CUMTAIOTCS 30HBI Pa3fIOMOB, CHCTEMBI COMMXEHHBIX HapyIUEHUH, ropu-
30HTSHI JIMTOJIOrMUECKH GI1aronpusATHLEIX NOPOX U T.1.

YpaHOBEIE MECTOPOKIEHHSI Pa3JTMYHBIX FEHETUYECKUX TUIIOB U3BECTHEL
Ha Bcex KOHTMHEHTaX (puc. 7). 3aKOHOMEPHOCTH MX pa3MelleHHsI ¥ yCilo-
BUSi HOpPMUPOBAHHSI ONPENENISIoTCS MCTOPMEH IEOJIOrHYECKOoro pasBUTHA
3eMHoit Kop!. [lpoBeneHHbIe B MOCHEIHUE FOJbl MCCIIENOBAHNS CTPYKTY DB
IIHa OKEaHOB, NaHHBIE N0 HEOTEKTOHHKE, MCCIIENOBaHMs 3eMIM U3 KOCMO-
ca, U3yUEHHE JIYHHOr'o rPyHTa OTKpHIIM HOBbI€ BO3MOXHOCTH B IO3HaHUK
IpeBHEHUINX 3TANOB pa3sBUTUSA 3eMII.
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Ta6nuna S.

QopManHOHHaA rpyNIHPOBKAa yPaHOBBIX MECTOPOXKAEHHA H XapaKTepHCTMKA yCIOBHi

MX NOKaNu3auuu
dopmanusa TeoTeKTOHHYECKAs @aKTOpbl, KOHTPONN-| I'eHe3uc Bo3pact
TIO3MLUST P YIHBIX pyole NpOCTPAHCT- | MECTO- Py, MIH.
moJei BCHHOE I10JIOKeHHe POXIC ner
MEeCTOpP OXIACHHHA HUHA
A. Popmayuu OpesHUX nAATHOpM U IUuTO8
I. Ypanosas Amikparonnsie npo- | Topusontsr 6azams | Ocamow | 2700-2200
M 30JI0TO-ypa | MOBIM KpaeBble HBIX KOHITIOMepa- HO-MeTa
HOBas B Yac™ NpoToIUIAT TOB B OCHOBAaHHM Mopdo-
OpeBHMX KOH | ¢opM, BBINOJ- npoTonnarpopMer TeHHBIH
ITloMepaTax HeHHbIe cnabo- Horo 4YexJia
MeTaMop(dH30-
BaHHBIMH KOHTHHEH
TanbHEIMH O THOXKE
HUAMI
II. ¥Ypanosass | 30HBI rIyGHHHBLIX driexcypHble H3- I'vppo- 1800-1600
H XeJie30-ypa | pasliomoB B o6pam- | ru6bl, IAPHUPEL Tepma
HoBas B TIEHUM BBICTYIIOB CKIIAIOK, YYaCTKU TEHBI}
aNbLOUTHTaX dyHumameHTa gpes- niepe CeyeHUs M
HU X IUIaTdhopM, paciienyeHus pas
Nipe TepIeBIIHX PBIBOB, OIlpefie-
HHTEHCHBHYIO JISIOLK € JIOTIOXKE
pereHepaLyo HHe 30H KaTaKNd
334 ansOHTH3ALMH
III. Ypanosan | Ckranyarbie 06 Kpbuba ppeBHUX Marmato- | 600—500
B KBaplk-Ka- Taciy rosicoB TrHefI COBBIX KYNO- TeHHBII
munmaToskix | nnatdopm, mop JIOB C COTTIACHBIMH
nopoaax Beprumiecs [ipeB- 30HAMH TErMaTH
(amsickuTax) | Heif TpaHMTH3aAMU TOB H aJBICKHTOBBIX
TpaHUTOB, OGOrameH
HBIX yPaHOM
IV. Ypanosas, | 30HbI “HecolTla Hanmuue B Hopo- Moymrew {1700-900—
30JI0TO-YpPaHO- | cust” Ha IpaHHLie aX CKIagyaToro HEI —500-150
Bas ¥ HMKeJlk | OTJIOXNeHWH paw OCHOBaHMsA YITIe-
ypaHoBas B HernpoTepo30it POIHCTHIX CNIAHLIEB,
MarHe3uali CKHUX TeOCUHKIIF TeKTOHHYECKU X 30H
HpIX MeTaco- | Hareif M no3paHe ZpeBHETO 3aJI0XKe-
MaTUTax NpoTepo30HCKOro HUA U pasBUTHE
wiaTGopMeHHOr o BOOJb HUX NpO-
YeXJa LIECCOB XJIOpUTH3&
MU
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dopMauuna T'e0TeKTOHHUeCKas daxTopel, KOHTpomis | Tenesuc BoapacT
YIO3HIMA PYAHBIX PYyIOIIHE NIPOCTPAHCT | MECTO- Py, MIIH.
monen BeHHO® IIONOXKCHHe poxne ner
MeCcTO POXKIACHUH HU#A
V.3onoro- 30HBI Iy HHBIX YuacTku nepeceue- Iunporep| 150-140
YpaHoOBas B pa3’IoMOB f1peBHe- HUA ¥ M3THGHI pa> MaJbHBIH
KaJHeBBIX IO 3aJI0KEHU A JIOMOB IO NPOCTH )
MeTacOMaTWw | BHYTpeHHMX vac- PaHMIO H TAfeHHIO
Tax (rym- Te#t mardopmMm, C opeoNlaMH K&
Geurax) 3axBayeHHLIe Me- JIHEBBIX METaco-
3030ilCKOl Tek- MaTUTOB
TOHO-Marmaru-
yeCKolt aKTHBY-
3anued
" B. Qopmayuu 2€0CURKAUHAAbHBIX CKAGONATHIX NOSCO8 U UX
CPEOUHHbIX MACCUBOSB
VI. Ypanosan | JlokemGpuiickoe CornacHele 30HbI To xe 270
B 61 OTHTOBLIX | KpucCTajuMYeckoe npobnenust ¢ rpadu
rHelicax ocHoBauue (dpyw TOM H IMPHTOM
IaMeHT)
VIL ¥Ypanosan | O6pasopammsn CeKy1Me % Jbl » 270
B IMPATH3HPO- | HYOKHUX CTPYKTYD- M )KUJILHBIE 30HBI
BaHHBIX yITle- | HBIX IpYCOB B 5K30KOHTaKTe
PONHUCTRIX TeOCHHKJIIHHANBHOrO | MOCTOpOreHHbIX
cnaHuax, CTPYKTYPHOIO 3Ta)ka | I'paHuUTOB
aneBpoNuTax,
TleCUaHUKaX
VIIL Ypauosas| Batommuronono6usie | 3oHsl apoGnennsin | 270-30
B ”3NuCHeHy | HHTPY3HBEI Ipau- METaCOMATHYEeCKOIo
Tax” TOMIOB u3MeHeHus
IX. ®ochop OG6pasosaHus go- MesxdopManmon- » 360-340
ypaHOBas B TeOCHHKITHHATE Hble 30HBI CPLIBOB,
HaTpMEBBIX HBIX HUXKHHX 30 HEI NOBHIIIEHHO}
MeTaCOMaTH- | CTPYKTYPHBIX TpelyHO BaTOCTH
Tax (3licurax) | sPycoB FeOCHHKIM- | B FIONAX PAIBHTHA
HaNBHBIX hopMa runaby ccabHBIX
uni. Kpeuies u MHTpy3ult u matk
al KaJbHble Yac KOBBIX KOMITJIEK-
TH IpaHUTOTHEHR- COB OpPOI'€HHOTO
COBBIX KYNOJBHBIX nepaona
CTPYKTYD
X. Monu6 O6pasosaHus Pa3n oMbI M 30HBI » 360-340
JieH-ypaHoBas | CpelHUX U Bepx NOBLILIEHHO I Tpe
B Bepe3uTax HHX APYCOB I'eo- 1L HO BATO CTH B
CHHKJIMHAJTRHBIX TOpPOJIaX TeOCHHF
dopmawit, nerr KIMHAaJIBHBIX KOM
peccuit BYTTKaH IJIeKCOB, CyGBYIKa-
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IMpopnonxeHue Tabn. 5

Qopmanua T'eoTexTOHHYECKAA GakTOopbl, KOHTPONK {I'eHesuc Boapacr
noantum PYIHBIX pymole IPoCcTpaHCT |MecTo- PyHa, MIH,
oney BEHHO € NIOJIO)KEHHEe poOXIe- Jier

MECTOPOKIEHUA HMiA
YecKoro INpouc- HHYECKHUX annapa
XOXKOeHUS Tax ¥ ux 6mxait-
LLMX 3K30 KOH-
TaKTaX, B CTOXHBIX
NMOKPOBAX Najeo-
30RCKuX ByIIKa
HUYECKUX JeTpec
cuit
XI. dnxoo- BynKaHO-TEKTO- Cexyume Hapyiue Tuppo- 140-130
PUTYPaHO- HHYCCKHE BNag HMA HA NPONOTIKe TepMant-
Bas B apruwy- | Hbl, 00pasoBap- HHMHU CKpBLITHIX pay HBIH
MU3UTaX nmecs B Mpo- TIOMOB, JIHHEHHbIE
necce Me3030HCKON IUTOXBEPKH, 30HBI
aKTHBHM3allii KOH MexPOPMALY OHHBIX
COTMAUPOBAHHBIX CPLIBOB
CKIagyaThiX
obnacTelt
XIL Y,paﬂo- pﬁnacm pasBUTHA 3oHbl noBenuesHo i | TMonurew] 270-90
Bas B “uep- “UepHBIX ™ yITie- BOJOIIPOBOAMMOCTH | HbIH
HBIX” Claw POOHCTO-Kpe MHHC B I'eTEpOreHHOM pa3-
nax THIX CT1aHlLeB, 06o- pe3e NopO U HIKHAA
TalEeHHBIX ypaHoM, TpaHuLa fipeBHel
NpeTeplieBIUNe HH- 30HBI OKH CJ1eHUs
TeHCHBHbBIE CKIIaLL
YaThie U Pa3sphIBHEIE
IMCIOKAIM, C
TUIOLIAIHBIMH U
nuHel HEIMU KOp2-
MH BHBETPUBAHHUA
B. Qopmayuu ¥ex1a OpesHUx u MOA00bIX naaTdopm

XML Butym- | Kpouies aHtukiuuz | TopM30OHTHL Teppu- Tuppo 115-60

HO-ypaHOBasd | JIBHBIX CTPYKTYP, CBO- T'eHHBIX H KapGo- TeHHBI}

B TeppuTeH [OBBIX NOAHATHH, HATHLIX MOpox ©

HBIX H Kap- CHCTEMBI HAJIOXKEH- xopoiuelft 1 M2

GOHATHBIX HBIX fenpeccuii Ha nolt npoHHuae

Topofax CONIPSIXKEHMH CO MOCTBIO, HACH
CKIagyaTeiMu 06 LijeHHEIE NpY-
nacTsaMu POBHBIMH BOC-

CTaHOBUTEIAMH —
opraHHYe CKHMH
OCTaTKaAMH pacTi
TENBHOTO NIPOUC
XOXEHUA, Cynb(u-
[amMH
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dopmauusa TeoTexTOHNYecKan | ®aKTOPhI, KOHTPOJIU- Tenesuc Bospact
NO3ULMA PYLRHBIX pyIouue NpocTPaHCT- MecTo- pyHO, MITH,
noJNexn BeHHOC¢ NOJIOXKEHUE poxae- JIeT
MeCTOPOXIeHHH HuUi
XIV. Cenew To xe 30HbI IJIACTOB OI0 Tuppo- Jo 30
BaHaauir OKHUTIEeHUA B BO- TeHHbI]
ypaHoBasi B JIOTI POHU HAEMBIX
necyaHH Kax c1abGonuTudmIpr
pOBAHHEBIX Pa3HO-
BHIOHOCTAX HOPOA,
YyepenyIoLu Xed ©
BONP yNOPHBIMU TO-
pu 3oHTaMe:
XV. YpaHo- KpaeBbi€, MEXIOp Hepenonanue yrneit | To xe 130-25
Basd B yrie HEle pornGbl 1 M yITIEHOCHBIX OTIO-
HOCHBLIX TOJE nathopMeHHbIe )eHyl ¢ TOpU30HTa-
max nelpe cCMH M BOLOIIPOHHLAE
MBbIX TIOPOJL
XVI. Ypato- BasanbHeie ropu- Topusontansio unu | ITom 90-25
Bas B mec 30 HTBI MEJIOBBIX [OJIOTO 3ajeraoume | FeHHbIH
YAHHKAX 4 MEXTOPHBIX fETF MA4CTHI BOJOHOCHBIX
o Goralues peccuft B obnacTax necyaHHK OB, obora
HBIX Opra OouTieHeHUA 30H LIeHHble OpraHHyeC
HUYECKUM rmyGuHHBIX pa3- KM BeuiecTBOM,
BELLECTBOM JIOMOB OCTIOXHEHHbIE Pas-
NIOMaMH 1 30 HaMH
TpeLLpHO BATO CTH
XVIL ®ochop| OxpayHb MOTIO- Top# 30HTHI ITMHH Ocamov  {Ho 20
penxosemely | mbiX Mmargopm — € KOCTHBIM JieTpy- HO-CHH
HO-YpaHOBas | KpaeBbIX yacTeH TOM reHeTH
B I'TIHHaX € MENKOBOIHBIX yeckuit
KOCTHHMH naneo6acceliHOB
OCTaTKaMHi
HMCKOTIAEMBIX
pei6
XVIIIL Bana CT1abuimbHbie 610KH TNaneopycia ¢ Kambk- | M Jo 10
[iuii-ypaHoBas | 3emio it KOpDBI, Mkt peTamu B aITTIOBHa- TpaloH
JILHBIX YeTBEPTMYHBIX | HbIR

B KaNbKpeTax

LUeHHBbIE MOLUHOTO
OCafio4HOI0 YeXna

€ XOpOLIO pasBH-
ThiMH IJIOLATHRE
MU JIATEpPH THBIMH
KOpamu BLIBeTpH-
BaHuA B paltoHax ¢
apM[iHBIM KJIIMMaTOM

oTnoxeHuaAx. Onw
TeTbHO NeliCTBYIONM €
OTO KM I'PYHTOBBIX
BOJ1 OT APEBHUX JI&-
Tepy THBIX KOP BbF
BHIBETpUBaHUA K
pycly H0 THHbI
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TlpennonaratoT, 470 HA CAMBIX PAHHHX 3Tanax 3BOJIoLMM 3eMIK Ha ee
NOBEPXHOCTH CylIeCTBOBall NaHmuadT, MOfoCHbLA JIyHHOMY. Jllpesuefiiiye
Y ~ ] [OpOAbl MAaTEPUKOBOI 36MHOM KOpBI HIMEIOT BO3pacCT OKOJIO 3,8-3,6 mnpxa.

- 1et, a nopoxst 6a3anbTOBOro Closi ¥ MauTHu — Gollee 4 MIIpH. JleT. Boapacr
% 3eMJIH OLIEHMBAeTCsl B HACTOSILIEE BpeMs1 10 aCTpOHOMHUECKMM ~ U réoXpo-
HOJIOTMYECKHMM nHauHHBIM B 4,5~5 mupp. Jer. B ucropuu ee pasBUTHS
M.B. MypatoB BHensieT NSTh KpYNHEHIIMX 3TanoB. B.1. KasaHCKuM,
H.IL JlapepoBbiM ¥ A.W. TyrapuHOBBIM Kaxmpli 3Tam reoNOruyecKon
3BOJLOLMM XapaKTepH3yeTcsl NpuCYLMMM €My OCOOEHHOCTSIMM M Ofpe-
nmensier yciopusi 00pa3oBaHHsl, 3aKOHOMEPDHOCTH IPOCTPAHCTBEHHOrO
pasMewmeHusl U CTpYKTYpHO-MOp(OJIOrnyecKue THIIBl YpaHOBBIX MeECTO-
poxneHuii. ITH OCODEHHOCTH IOJNIOXKEHH B OCHOBY BBILIEIIPUBEIECHHO
KIaccuUKALMY YpaHOBBIX MECTOPOX IEHHUHA.

Nepeblii aTan pa3BMTHS 3eMIJIM OXBAaTHBAaET BPEMs €€ HauaJbHOI'o
CyIeCTBOBaHus1 [0 00pa30BaHusl 38MHO# KODBI (4,5-4,0 mipn. ner), Korpa
, Hama IJiaHeTa npejcTaplisaiia cofoii ceeTsieecs: TeJlo.

* Bropoii aran (4,0—3,5 mnp;. 1et) cesizan ¢ obpazoBaHueM 6a3alibTOBO#
!

)

V4
77 F@s

T TrT

3€MHOI1 KOpbl. 3TOT MEPHOK OTJIMuAJICs] MHTEHCHBHBIM Da3BUTHEM BYJKa-

Puc. 7. OCHOBEBIE CTPYKTYDHbIE 3NIeMEeHThl MATEPHKOB H TOJIOKEHNE B HUX YPaHOBBIX
Mecropoxennii, llo M.B. Myparogy ¢ noronHeHUsIMi aBTOpa:

1 — ¢ynnament mpepmmx miaropM HepaculleneHHwif; 2 — apxelickue Maccupsl B COCTABe
dynnamenta; 3 — paHHeNpPOTEPO3OHCKME CKIIAAUATHIE CHCTEMLI B COCTaBE dbyunamenra; 4 —
rpAaHMIBI IMTOB W MAMT; 5 — TO3NHErporeposoiicKue CKIlafuarbie o6nacTii Maskix TMOACOB,
TIONBEpriuMecs: CKIAgUarocTH ¥ rpaHutHsaimy; 6 — ruomany GOMBIIMX rEOCHHKIMHAILHEIX
CKJIaJuaThiX MOSICOB, MPEBPATHBIIMXCA B MoOJofble MardopMes; 7 — wacm GOMbLIMX T€OCHHK-

: TMHATBHBIX CKHAMUATHIX TIOSICOB, COXPAHMBIIME MOMIBMKHOCT, M SIBHSIONIMECS KatHO30ACKMMY

’ M COBPEMEHHEIMH TEO0CHHKIMHAIIHBIMH CKIIanuarbiMH obnactsMu; 8 — ypaHosopynmbie Gopma-
MY, pYJHEIE PafiOHL, NOJISt M MECTOPOXXEHWST.

'Y dopmayuu Opeerux nacTHopMm U wuroe: 1—4 — MectopoxnieHnsl B APEBHUX KOHrIoMeparax: 1
— Bursarepcpanp, 2 — Bnaitun-Pusep, 3 — Cobepa-ne-JaxoGuHa, 4 — OpaHcBUALCKUA pYHHBIH
paiion; 5~7 — MECTOPOXKIEHN B KBAPLI-KANMILNATOBLIX H YIbTPAIENowHEIX NOpoaax: 5 ~ Poc-

. e 2 cuHr, 6 — Unmamaycaxk, 7 — llapnebya; 8—10 — MecTopoxnenust »Hecornacust”: 8 — paitoHa Ara-

y = a7 Gacka, 9 — paiiona Hajin-Kpuxk, 10 — Poxc6u-Tlayse (Onumnyk-Jam); 11-13 — Mecropoxmennst

PUBT A B ampBururax: 11 — Muuerms, 12 — Hraras, Jcrmvmnssipac, 13 — IDkanyryna; 14 — pegxoseMess-

0 @ & T AL @ N { HO-YPAHOBOE CKapHOBOE Mectopoxenme Mapu-Kormvn.

2 POpMOyUL 2e0CUHKAUHAALHOCKAGOYOTHIX NOACOE U cpedunHbix Maccugos: 15 — YeticKoro mMac-
cupa, 16 — Ilentpansroro ®pantrysckoro # ApMOpuKaHcKoro Maccusos, 17 — H6epwiickoro

’ maccuBa; 18 — ypasoRocHR# paiton IlBapusanspa.

Popmayuu sexne Opesnux u monodeix naargopm: 19 — Gacceiin Baitomurr, 20-21 — nnaro
Konopapo: 20 — ¥YpasaHckuit nosic, 21 — nosic I'pantc; 22 — nosic Texacckoit pasuuHEL 23—25 —
paiionsi: 23 — Aragpec, 24 ~ Baxyma, 25 — Myayr; 26 — baccefin Tapanes; 27—-31 — paitonn

@ Bocrouno-Asinuiickoit npoeuHuMK: 27 — MEXTOPHLIE BIIAJMHLL Cy6anpmitckux xpebros, 28 —
Creppa-Tlamna, 29 — Npenxopmuibeps!, 30 — Npenaummiickudl Gaccefin, 31 — Bueanmmiickan

t TNararormst; 32—33 — npoewsipy CpemusemeoMopeKoro nosica: 32 — Jlo6pymxu, Kapnarel, 33~
Ambribt 1 K1 Hramuy; 34 — NposuHLMHU obpamiienys Hippitckoro 1iuTa; 35 — paiton 0-Ba XoHclo;
36 — Munmppu
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Huyeckon nesirensHocty. ALIL Iapnos eme B 1922 r. Haspal 3ty cTanmio
pa3BuTHS ” JIyHHOI”,

MoBepxHocts 3eMIM ¢ OrpPOMHBIM KOJIMUECTBOM BYJIKAHMUECKHX
KOHYCOB, KpaTepoB B3pbiBa, OONbLUBMX JIABOBBIX IIOJIEHM HaloMuHana
COBpEMEHHY10 JIyHHYI0. B cocTaBe 3eMHO#1 KOpHI IpeoGianally n3BepxeH-
HEBIE ITOPOOsl OCHOBHOI'O U YJIbTPAOCHOBHOI'O COCTaBa — Ga3anuThl, rabbpo 1
1.5 ATMocdepa 3TOro nepmoma COCTOSINIa M3 raso0DpasHLIX IPOXYKTOB
BYJKaHWUECKOi HesATeNIbHOCTH — BOLSIHBIX NApOB, METaHa, YIJIEKMCIIOTHL,
aMMMaKa, a30Ta, BOZOpOna C NpUMeCchio HHepTHhIX rasos (He, Ar, Xe,Kr) u
KUCIIEIX By JIKaHMyeckux peiMoB — HQ, HF, H Bq » B,S u np.

T'eonoruyeckue ycnoBusi ABYX paHHUX 3TanoB pa3Butys 3emiu Guuln
HeONaronpusiTHLl ISl MOSIBYIEHMs] MOBBIUEHHBIX KOHIIEHTpaluii ypaHa,
Y paHOBBIX MECTOPOXXIEHMI1, OTHOCSIMXCS K 3TMM IIEPUOLiaM, HE U3BECTHO.

Ha 1persem atane (3,8—1,6 Miipy. Jlet) pasBuThsi 36MHOI KOpBI IIpO-
ucxompuno obpa3zoBaHue ¢(yHpaMeHTa HpEeBHUMX MINatdopM, T.€. CaMoil
IpeBHeil rpaHuTHO-MeTaMopduueckoii kopsl. B 310 BpeMsi ¢opMupyoTcs
Haubosiee ppeBHME NPOTOKOHTHHEHTH — apXelCKue KPaToHH C TMONsSIMM
IrpaHUTOTHENCOB ¥ 3eJICHOKAMEHHBIMH I105ICAMHY, [IPOTOr€0CHMHKIIMHANILHBIE
CKNayaTeie NOSCA, KPYIHHIE 3IMKPATOHHLIC BIIANMHBL, 3AM0JIHEHHBIE
crlabomMeTaMOp(hM30BaHHBIMU TOJINAMYU MOJIACCOMIHEIX, MPOJIIOBHANBHEIX,
alunoBHalibHBIX U HeNbTOBHIX Gaimii, nogpnsiorcs o00JIaCT¥ NPOTOAKTH-
BH3a1MU.

YpaHoBbie MECTOPOXIIEHMS] PaclpOoCTpaHEHHE BO BCEX 3THUX T'EOTEKTO-
HHUECKHUX 3JIEMEHTaX I'paHUTHO-METaMOp¢HUeCKoil KOpH ¥ 00 BEeIHHSTCS
B €IMHYI0 rpyIny — ¢GopManuy JPEBHUX IJIATHOPM U LIMTOB.

Co craHoBJleHMEM apXefiCKMX KpaTOHOB CBSI3bIBAOTCSl IIEpBBIE IpOSi
BIIEHMS YpaHOBOI'O IIpOLIECCAa — YpaH B BMAE TOHKOPaCCESIHHOM BKpanJjieH-
HOCTHM YpaHMHUTA HaKaIlUIMBaeTCcs B rpaHMTOrHelicoBRIX Kynonax. Boapacr
Hau0oJiee npeBHUX YpaHOBHIX MUHepaNoB ollpenensiercs B 2,8 mnp. Jer.
PaccesinHble ypaHOBHE MUHepalbl B IpaHUTOTHelicax Mornu GbITh NOTEH-
LIMallbHbIM HCTOUHMKOM ilIsl Mocjenymoumero (GopMHUpOBaHMS YpaHOBBIX
MEeCTOPOXHIEHMI, HO CaMOCTOSITENLHOIO MNpPOMHINJIEHHOro HHTEpeca B
KOPEHHOM 3aJIeraHuy He NpeCTaBNsioT.

Nepsbie, Haubollee npeBHME, NPOMHIIEHHbIE MECTODOXBEHHS ypa-
HOBHIX py .1 00pa3yiTcsl B 31IMKPAaTOHHBIX ¥ KPaeBbIX Nporubax, BHIIOIHEH-
HBIX ClaGoMeTamMop(u3OBaHHBIMM KOHTHMHEHTAJIbHEIMM  OTNIOXEHUSIMM.
YpaH KOHUEHTpUpYeTCsi B ropu3OHTax 0a3alibHBEIX KOHCJIOMEpPAaToB B
OCHOBaHUM NpOTOMNaTOpMEHHOTO uexJia, CJI0XKEHHOr0 YepenyoIiMucs
KOHIJIOMEeparaMy, IIeCUaHUKaMy, aJIeBpOJIUTaMH, CIIaHIAMU ¥ KBapLMTaMy
MpOTEPO30s1. YpaHOBBIE MHMHEpalibl NpeAcTaBlIeHbl ypaHUHUTOM, OpaHHe-
PDUTOM M TYXONWTOM, MHOTN2 B accolMaLuy C 30JI0TOM. MecTopoxneHus
3TOCO THIIa BHLIEJISIIOTCS KaK ypaHoedsi U 30/0T0-ypaHoeast opMayus e
dpesHux KoHenoMepatax. I'eHe3uc ux olpeneNsiercs Kak 0calouHO-MeTa-
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MopdorenHsii (MeramopdusoBaHHbIE POCCHIN), 8 BpeMsi 0Gpa3oBaHusT —
2700~ 2200 muH.TI€T.

Bropoii nepuon ¢opMupoBaHusl NPOMBILJICHHBIX CKOIUJICHMII ypaHa
CBsI3aH C pa3BHTHEM IPOLIECCOB NMPOTOaKTHBU3aMy QyHOaMEeHTa IpeBHUX
mathopM BEOJIb 30H HOJIFCOXMBYLIMX pa3JIOMOB IJyOHHHOIO 3all0XKEeHHS.
3Th OpOLIECCH BHIPAXAJUCh B HEONHOKPATHON rpaHMTH3ALMH M METaMop-
¢dusMe, CONpoBOXKIABLIMXCA OforaneHneM HOBOOOPa30BAHHBIX aHATEKTH-
YeCKMX TpaHMTOB IyeNioyamu (NpEeMMYINECTBEHHO KAaJlWeM) M YpaHOM,
BHEIpEHUEM JIa€K NerMaTuToB M aruiuToB. Ilponecc mpoToakTHBH3aNMK
3aKaHUMBAETCA MHTEHCHBHBIM HPOSIBIICHMEM HATpOBOTO METacoMaTo3a, B
pe3yNBTaTe Uero BIONb OTHEINBHBIX pa3JIOMOB BO3HHKAMN 30HbI aJILOHTH3H-
poBaHHbIX 1opoy (anbbuTuTOB). YpaHOBOpPYOHBIE TENAa NPOCTPaHCTBEHHO
TArOTEINT K 3TMM 30HaM. Cpemy ypaHOBBIX MHHEpAJIOB TJIaBHYI0 pOJib
WIpawT YpaHOTUTAHAThl, HACTYpaH, ypaHuHuT, Koddunur u op. Hx Mopers-
Heiii Bospact 1800-1700 mis. ner. NlomoGHBIE MECTOPOXKAEHUS BBINEJIEHE!
KakK gopmayus yparosslx pyo e ansbururax.

B OTHEJIbHBIX pEruoHax H[.)OLICCCBI IIpOTaKTUBH3AaLIMK BbIpaXXaJliuCh
aKTHBHBIM pa3BHTHEM MarMaTusMa IpeMMYIECTBEHHO KalueBoil cremua-
Ju3auuy ¢ (GOpMHUPOBAHUEM IIOCTIOMHBIX TEJNl aJIICKUTOB, CHEHMTOB, JaeK
NEerMaTMTOB, COCTOSIMX B OCHOBHOM M3 KBaplla ¥ KajlMeBOro MOJIEBOTO
mmata. [lopomel oboralieHsl anaTuToM, HUMPKOHOM, MOHALIMTOM M YpaHO-
BBIMM MHHEPaJlaMy B BHJie TOHKOpACCESHHOM BKparIEHHOCTH YPaHUHKMTA U
6eradura. Nlono6GHHE KOMIUIEKCH WIENIOUHBIX MOPOJI, CONEPKalMX IOBBL-
IIEHHBIE KONIMUECTBA ypaHa, U3BECTHH B 10)kHO# uacty KaHapckoro umra u
IpYTHX peruoHax, HOo NPOMBILIFIEHHOE 3HAUEHHE MMEET TOJILKO OJTHO MECTO-
poxnenue — Poccunr B HammuGum, KoTopoe ONucaHO B JIMTEpaTrype Kak
MecTopOXieHue NopHpOBEIX pyll B alIICKUTaX U OTHOCHTCA K (fopmauuu
ypaHosuix py0 6 Keapy-Kanuwnerosvlx nopodax. MopellbHbIl BO3pacT
ypaHoBbIX pyx — 600—500 MmH. ner.

BnaronpusitHbie ycnoBus njisi 00pa30BaHysl KpYTHBIX POMBILIIEHHBIX
CKOIUVIEHMI1 YpaHOBBIX PYX CJIOXMIIMCEH B Ipenieliax MpOTOreOCHHKIIMHAIL
HEIX 3MMKPAaTOHHHIX MOSICOB ApeBHMX MatdopM B NMporeposoe. Bo MHornx
peruoHax (pOpMHPYITCSl KPYIIHBIE 30HBI HECOTTIacusl”, XapaKTepu3yolue
nepexon OT TEOCHMBKIIMHANLHOIO K INarGOpMEHHOMY  pEXMMY
pa3puTHsl. 30HBL ”HECOrJIacusl” NpOSBIISIOTCS B BUJIE MOIHBIX TJIOIMATHBIX
KOp BHIBETpUBaHMS], NEPEKPHITHIX TOPU3OHTAIILHO 3aJIEraniiiMu IIOpoaaMu
BEpXHENpoTepo30iickoro IMmiargopmeHHoro uexna. OHM KOHTpOJIMPYIOT
NPOCTPaHCTBEHHOE TNOJIOKEHHNE YpaHOBBIX MECTOPOXJIEHMH KpYIIHBIX
ypaHOBOpYIHBIX NpOBMHIMIA B Npeneiiax Apcrpaiuiickoro u KaHanckoro
IHUTOB, BHINEISIOIIMXCSH KAaK MecropomoeHus “Hecoenacusi”, WM ypaHo-
Bbl€ MECTOPOXIEHMSI KOMIUIEKCHHX PYJ B MarHe3uallbHBIX METacoMaTth-
Tax. PopMupOBaHKE 3THX MECTOPOXKIEHMI CJIOXHOE MONIMIEHHOE U TIOJIH-
XpOHHOE. BO3HMKHOBEHME KpyIHBIX IPOMBIUJIEHHBIX KOHLEHTpauuii
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YpaHOBBIX pyI HIpelonpenelieH0 psloM OnaronpusATHRIX (akTopoB B
KCTOpHY re0JIOrHyeCKOro pa3BUTHS 3TUX PErMOHOB:

1) HakomenyeM MOBHIIEHHLIX KOHLEHTpalMii ypaHa B YrJeponmcTo-
KPEMHHUCTBIX CJIaHIaX MPOTOr€0CHHK IMHATICH;

2) nepepacnpenelleHHeM ypaHa B CBs13u ¢ 00pa3soBaHuEM JIPEBHUX KOp
BBIBETpUBaHNS1 M KOHLIEHTpalMeil ero B 30HE LIEMEHTaINY,

3) HeogHOKpaTHOI MarmMaTHueCkKoil aKTUBM3aLmell B nocrnenyiatdop-
MEHHBIH [IEpUOJ] pa3BUTHS], NpUBOIUBLIEH K ¢GOpPMUpOBaHMI0 HaGK mua-
6a30B ¥ nONepuTOB, NEPECeKAnNMX NOPONbl NNaTGOpMEHHOrO UeXina; 3TOT
NpoLECC IpOSIBUIICS B MHTEHCHBHOI XJIOPUTH3alMK TOpOH BIOJNL: 30H
MOBBIILIEHHOM TPEIMHOBAaTOCTH H, BO3MOXHO, IICpEOTJIOKCHHM HOBBIX
nopuuii ypaHa noj 30HaMu “Hecorflacusi”, BBIIONHSABIIMM B HaHHOM
ofcTaHOBKE poiib 3KpaHKUpPYOLIEN IOBEPXHOCTH.

MHoroaTaliHOCTs YpaHOBOTO pyxooOpa3oBaHusi OTpasuilachk Ha pa3iiu-
upsIX B MOOEJILHOM BO3pacTe YpaHOBBIX pyx, Mamensuomemcss or 1800 mo
800 mytH.JIeT. Py bl KOMITNIEKCHBIE, KPOME YpaHa IPOMLIINIEHHOE 3HAUEHYE
HMMEIOT 30710TO U HUKEIIb. .

HauGonee no3nHuMu 1o BpeMeHn 00pa3oBaHust SABJISIIOTCS MECTOpOK-
IeHusl, HE CBSI3aHHBIE HENOCPENCTBEHHO C TIeOJIOrMYeCKoil HCTOpuei
CTAHOBJIEHMS JIpeBHMX IUTaTdOpM U NpHYPOUEHHBIE K OfNactsiM ME3030§i-
CKOI TEKTOHO-MarMaTHUeCKOl akTHBM3anMM. MecTopOoxzeHusi JIoKanu3y-
I0TCS] B KPYNHBIX TEKTOHMUECKMX 30HAaX HIpEBHEro IpoTepO30iiCKoro
3aJI0KEHMS], mIpeTeplieBIIMX HEONHOKpATHHIE IONHOBIIGHUSI M YHaclle-
JOBaBIIMX CIPYKTYDHYH OOCTaHOBKY, XapaKTepHyw ansl ¢yHIaMeHTa
muToB ¥ 1atdopM. TekroHO-MarMaTHUeCKasl aKTUBHM3aLus TIposiBIISNach
BHEJIIpEHHMEM BIOJIb 30H JpPEBHEro 3alJIOKEHUsl ByJIKaHO-UHTDY3MBHBIX
KOMIIJIEKCOB LENOYHBIX OO B BMJie Na€K CHEHHUTOB, NOpdNpOB, rpopy-
JUTOB. 3aKaHUMBAJICS [IPOLIECC MHTEHCUBHBIM KaJIMEBbIM METaCOMATO30M
BIIONb 30H OpexunpoBaHusl U MUJIOHUTH3aLMK K GOPMHMPOBaHMEM YpaHO-
BHIX pyH. KanueBsie MeTaCOMaTUTBI CII0KEHBI afiyJisipOM, KBapLeEM, NupH-
TOM M KapOoHaTaMM, 8 B COCTaBE YpaHOBBIX pYI CJIaBHYK pOJib HMIDaeT
Gpannepur. IlopoOHBIE MECTOpOXKIIEHHS OODHEIMHSIOTCS B 30/10TO-YpPAHO-
ey gopMmayuio e Kanueewx MeracoMarutax (zymbeurax). Bpems ux
tdopmupoBanus 150— 140 mnu.eT.

K uerBeproMy 3Tany 3BOJOHMYM 3E€MHOII KOpbl OTHOCHTCSI Da3BUTHE
TEOCUHKJIMHAJIL HO-CK A MUaThIX N0SICOB MEXIY ApeBHMMM IUIaTdOpMaMu U
ofpa3oBaHue rpaHMTHOM KOpbl. JToT 3Tanm OxpareiBaer 1400 wmnn. ner
(1600-240 mim.ner) u 3aKkaHuuBaeTcsl (OPMMPOBAHMEM CKIIQHUaTOro
OCHOBaHMS1 MONIOABIX TJIaThopM. CKIlaauaThie MOsiCa — 3TO 30HBI BBICOKOIA
MOJIBYXHOCTH, GONBLIIOH MOIMHOCTH OTJIOXEHWi, MOBHIIEHHOH IIPOHHLA-
€MOCTH 3€MHOI1 KOpHL.

BaxxHeiyMy re0TeKTOHMUECKHMY 3JIEMEHTaMu CKIIauaThix obJacTei
ABJIANTCA CpefuHHBIE Maccupbl. Ilo onpegenenmo A.Jl. Slrumza, 3to
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yCTOMUMBBIE YUaCTKHM 3eMHO#1 KOpbl, KOTOpBIE COXpAHWIN NIaThOpMEHHEIIH
Wi O/M3KK# K INaTGOPMEHHOMY XapaKTep pa3BUTHS, KOrHa BOKPYI HUX
($hOpMHpPOBaJINC, FEOCHHKIIMHANY, T.€. OCTATKH TOH CTPYKTYpHOI NOBepX-
HOCTH, Ha KOTOpOi 3aNOXMIMCh I'e€OCHHKIIMHAIbHBIE IpOruGhH HaHHOI
ckJlastuatoii obnactu. VM npucymu ceoeoGpasusie 0COGEHHOCTH TEeoJIorH-
YECKOr0 pa3sBUTHSI U METaJUIOreHuu. 310 NMO3BOJIMIIO0 MHOCMM MCCRENOoBa-
TEJISIM BBIGENATL CPEIMHHBIE MacCMBEl B KAueCTBE CAMOCTOSITENBLHBIX
CTPYKTYPHBIX 37IEMEHTOB 3€MHO# KOpHI, COMNOCTaBUMEIX C NNAaT(GOpMaMu M
reOCHHK JINHAJISIMU.

CpenunHbie MaccuBbl NpencrapisioT coGoit Haunboee GNaronpusTHHIE
reoNiorMueCKHe COOpYXKeHust 1Mt BO3HMKHOBEHHSI YpaHOBBIX MECTO-
POXJIeHM1 ¥ K HUM NIPHYPOUYEHH! KPYITHBIE YpaHOBOpPYIHbIE IIPOBMHIIVH.

Hakonnenue nopellleHHBIX KOHLEHTpALMi YpaHa B pasNUyHHIX KOM-
IJIEKCaxX NOpOx OTMEUAeTCsl Ha BCEX 3TallaX pa3BMTUSI FeOCHHKIIMHaNel —
B MaJIEO30HCKUX YITIEPOIMCTO-KPEMHUCTHIX CiiaHnax, hocdopurax, rpaHu-
Tonpax. OnHaKo ypaHOBHIE MECTOPOXIEHNS BOSHUKAKT TONLKO Ha 3aBep-
IIAIEM OPOrEHHOM 3Tane 3BOJIOLINY EOCHHKIINHANeH B CBA3M ¢ aKTUB-
HEIM TIPOSIBJIEHHEM rpaHUTOMIHBIX NOPOJ], 3aBEPUIAIIIMX pa3BUIKE MarMa-
TH3Ma (mafiky, Masible MHTpY3uH, cyOBYJIKaHHUECKHE HHTPY3UH, IKCTPY3HH
KJCIIOrO M IENIOuHOro COCTaBa).

TIponyKTHl KMCHOrO BYJIKAHH3Ma B COBOKYITHOCTH C KpacCHO- M IIeCTpO-
HBETHBIMH MOJIaCCaMK CO3HAKT XapaKTEpPHBIE IOCIIEr€OCHHKIIMHAJILHBIE
oporexsble ¢opMaLimy, K KOTOphIM NpHYPOUEHH YpaHOBODYIHEE MECTO-
POXIEHHUS.

K 3zaBepuwiamomuM OpOr€HHBIM 3TallaM pasBUTHSI KaNEHOHCKOLO M
BapHCCKOI0 TEKTOHO-MarMaTMUECKHMX LHMKIJIOB B CpEOMHHBIX MaCcCUBax
Ypano-MOHroJIsCKOro FeOCHHKIIMHAJBLHO-CKIIa[UaToro nosicCa OTHOCMTICSH
obpa3oBaHue MeCTOpOXIeHMIt giocop-yparosoii u MonubdeH-ypaHosol
giopmayuii e Hatposslx MeTacomarutax (3iicutax) u bepeautax. MecTopo-
AEEHUS 3aJIeranT B MOpOJiaX reOCHMHKIIMHAIILHOIO 3TaXa, CJIOKHBIX IIOKPO-
Bax BYJIKaHMUYECKMX Helpeccuil, CyOBYTKaHHMUECKUX MHTpY3MBaX, BYJIKa-
HUUECKMX allllapaTaX ¥ MX OImxafilliux 3K30KOHTaKTax. POpMupoBaHue
CONBLUIMHCTBE MECTOpOIKIEHUI MPOMCXONKIIO B 3aBEPILAIONIMIA 3TAll pasBy-
THS1 KaJIEOHCKOr0 TEKTOHO-MAarMaTHuecKoro nukiia (360—340 mun. ner) u
uaCTHUHO Bapucckoro (240 mus.ner).

B cpemmnubix MaccuBax CpenuseMHOMOpCKOrO CKIajuyaToro Iosica
CTaHOBJIEHME HauboJee BaXKHbIX IIPOMBILIIEHHHX THIIOB YpaHOBBIX MECTO-
POXIEHUI CBSI3aHO C aKTHBHBIM NPOSIBJIEHMEM MHHpOTEPMaJIbHOIO MIPOLeC-
Ca Ha 3aBEpLIaloIUX 3TallaX BAPMCCKOrO TEKTOHO-MarMaTHUECKOro HMKJIIa
(270260 myms.ner). TpOCTPaHCTBEHHOE IOJIOXEHME OCHOBHBIX YpaHOBO-
pYDHBIX paHOHOB OIpenelisieTcsl MeCTaMM IIepeceueHusl KPYNHBIX 30H
rNyOuMHHBIX pa3liOMOB. ['mIporepManbHBIE ypaHOBHIE MECTOPOXIEHHS
CpeIMHHBIX MacCCHBOB BHLIEJICHBI KAK TpM YpaHOBbIE GOpMaliuK:
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& 6uoruTosbix 2Helicax doxkembpuiickozo KpucTannuyeckozo @yHoa-
MeHTa;

8 NUPUTUSUPOBAHHDBIX Y2UCTbIX C/IAHUAX, A1E8POAUTAX U NECUGHUKAX
2E€0CUHKAUHAMBHO20 CTPYKTYPHO20 3TAMA;

8 aMb6UTU3UPOBAHHBIX 2paHuTOUdax.

MeCTopoIeHus! BeinelleHHbIx (GopMmanmii OJIu3Ku 10 MuUHEpaJIbHOMY
COCTaBYy pyn U Bp€MEHH MX 00pa3oBaHMsi, HO OTJIMUaTCsl NMOJIOXEHHEM B
cTpaTMrpaduyecKoM pa3pese, uTo OTpas3wliock B CTPYKTYpHO-MOpGhOJIOry-
yecknx 0COGEHHOCTSIX pYIHBIX TEJL.

B noponax ¢yHmaMeHra ypaHOBBIE MECTOPOXKIIEHNS] JIOKAlIU30BaHbI B
KPYIIHBIX TEKTOHMUECKMX 30HaX C rpauToM M NMpMTOM, OPHEHTHPOBAH-
HEIX COTMAaCHO C IpOCTHpaHMEM OHOTHMTOBHIX MNaparHeiicoB. B mopomax
FEOCHHKJIMHAJILHOrO CTPYKTYPHOIO 3Ta)XXa MECTOPOXIEHUs! NPEnCTaBJICHbI
cucTeMaMu COJMKEHHBIX KU, IepeceKaninx CJIOUCTHIC TOJIIM BMELa-
OIMX TOpOX, YCTAHOBJIEHZ YeTKasi [pHYypOYEHHOCTh YpDaHOBBIX MeECTO-
pOXHEHMH K 30HAM 3K30KOHTAKTOB NO3THEBapHCCKUX TpaHNTOB. Mecro-
POXIEHHUST TPETheil IPyINsl pasBHTHL TOJILKO BO BHYTpeH}iel/l yacT¥ Mac-
CHBOB T'DaHUTHUIIOB M MX 3allaChl YaCTO HAXONSATCS B MPAMOY 3aBHCHMOCTH
OT pa3MepOB 3THX MaCCUBOB.

Ha Bcex ypaHOBBIX MECTODOXIEHMSX CpEOMHHBIX MacCMBOB Ipo-
SABMIIKCH TIPOLIECCHI BoJiee NOo3mHed, anpnuiickoil akTHBu3auuu. Ilpu 3T0M
MpoKCX0OnKJIO NepepaciipenelieHye ypaHa ¢ oGpasoBaHueM 0oJiee MOJIONBIX
YpaHOBODYIOHBIX KOMIINEKCOB. YpaHOBHE MuHepaltl — KObbuHuUT U
HAacTypaH — acCoLMMpylOT € apCeHMOaMH HMKENs U KobalbTa, CeleHu-
IaMy CBMHLIIA M MEIy, MuHepanamu cepeGpa, neoimrramu u Jip. Hauboree
VHTEHCHBHAS aKTHBH3aLMs THIpOTEpMaJILHOI JIesITENIbHOCTH QUKCUpYeTCsl
Ha py6exe 180— 140 mnu.Jier. ) )

CpoeofpasHbie MECTODOXIEHHS B YpaHCONEpXalyuX “uepHBIX™ yI-

NIEpOANUCTO-KPEMHUCTBIX CJlaHHaX CcGOpMMpOBaluCh B IANEO30MCKUX
CKJIapuaThlX MOSICaX B oOpamiieHMM cpemuHHBIX MaccuBoB. HecMorps Ha
IIMPOKOE pErHOHaJIbHOE paclpOCTpaHEHHE “uyepHbiX” CJIaHLEB, NPOMBIIL-
JIEHHbIE YpaHOBBIE MECTOPOXIEHNKSI B HMX M3BECTHBI JIHIE: B OTIENbHBIX
paiioHax Ipu ONaronpusiTHOM COUETAHMH pa3/IMUYHBIX [EOJIOrHUECKUX
tdaxTopoB. Mectopoxients1 MogoOHOro THMIIA BBINENISIOTCS] KaK IOJIMreH-
HBIE ¥ NONIMXpoHHbIE. [lepBHUHOE HAaKOMIIEHKE YpaHa, BaHamusi, MoJmbne-
Ha, CBMHIIA ¥ OPYIMX 3JIEMEHTOB B UEpHBIX” ClaHHax IIpOMCXONHUNO B
npouecce obpasopammsi 3THX INoporn. B pesynerare Hanoxenusi Gonee
[O3nHMX IpOLECCOB MeTaMopdmsMa, THIpOTEpMalibHOM nesiTeNbHOCTH,
paspuTUsl INOIMANHBIX M JHHEAHBIX KOp BHIBETpUBAHHSA npoucxom«mg
nepepacnpeneneHle ypaHa ¢ BO3HMKHOBEHMEM KpYIHEIX CKOIIJIEHUH
NpOMBILINIEHHEIX py . MecTopoXXOeHus 3Toro THlla oﬁz;em»meﬂu B opma-
yuw ypaHosux pyo 6 uepHeix cnaHuax”. MomensHbIH BO3pacT YpaHOBBIX
pyn HecTabusieH, uaMensiercs: ot 270 no 90 muH. yiet.
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Mesosorickas TEeKTOHO-MarMaTHueCkasl akKTUBH3aLUs HauGOJIee SIPKO
IposiBUIIaCe B IpefiellaxX CpeUUHHBIX MaCCHBOB, COPMUpPOBaBIUNXCS NOCIIE
3aBeplieHust OaiiKalbcKOH CKIaquaToCTH, C HEK CBSI3aHO CTAHOBJICHHE
MECTOPOXICHUH, BhITENEHHHIX Kak fopMayus dawoput-yparossix pyd a
apuzunnu3utax.lipocTpaHCTBEHHOE NOJIOXEHNE PYIHBIX TOJeH onpemens-
€TCs1 MECTaM¥ NIEPECEUEHMs] KDYNHEIX HONTOXUBYIUMX Pa3liOMOB NPEBHErO
3aJI0XKEHUS, MpEeCTaBIIsIONUME CODO0H HanboJlee NPOHMLIAEMBIE YUYaCTKH
3eMHO}i KOpbl. TEKTOHO-MarMaTHueCKasi aKTHBM3AaLMSl BbIpasullaCh B
OCHOBJIEHUM 3THX pa3JIOMOB, II0 HMM B BEpXHME UYaCTH 3E€MHOIf KOpBbI
NoCTyNa/iM MOLUHBIE TEIJIOBBIE INOTOKH, (MOl M MarMbl OCHOBHOI'O
cocrasa. Ilon ux BiusinueM BOMM3M pa3fioMoB (GOPMMpPOBaNKCH BHYTpU-
KOpOBHE MarMaTHYECKME Ouark — MCTOUHMKM MarM CpEIHEro W KMCJIOro
cocraBa. B pesynprate MarMaTHueCKOi HESITENILHOCTM Hajl MarMaTHuec-
KUMM OYyaramMM BO3ZHMKAJM NpPOrubh, KaNbnepsl Npocenalusi, BHIIOJHEH-
Hbl¢ TIpONYKTaMM BYJIKAHMYECKOH NEATENILHOCTM —  yepenyloluMucs
NaBOBhIMK TIOKPOBaMH OCHOBHOTO M KHCIIOIO COCTaBa. ByJIKaHO-TeKTOHU-
YECKMil NPOLIECC CONPOBOXAAJICA aKTHBHOH TEKTOHMYECKOi npopaboTkoii
BCEX NOpO..

B crpaturpaduueckoM paspese ypaHOBOPYAHBIX paiiOHOB BbLIe/sHOTCS
ABa YETKO BBIPAXXEHHBIX CTPYKTYPHBIX 3Taxa — (FYHOUMEHT, CNOKEHHBII
NalIe030MCKYMM IDaHMTaMH, HUODHTAMH C KCEHOJHTAMH " Metamopdu-
UECKUX INOpOX M U3BECTHSIKOB, U NOKPO8 0CaNiouHO-3¢dy3MBHOIO KOMIIIe-
KCa [opox.

TexTOHO-MarMaTHyecKasi aKTHBHM3aLKsl 3aBepIlaNach TMEpOTEPMais-
HBIM IIPOLIECCOM, KOTODBII IIPOSIBUIICS: B MHTEHCHBHOM M3MEHEHNM BMeEIl[a-
IOUMX 10pox (apruiusamys U anbOMTH3aUMsl) ¥ HAKOIUIEHHH YpPaHOBBIX
pyn B acconmanuyu ¢ moJmbpeHuroM M (¢iooputoM. [IpOMEILINIEHHBIE
CKOILNEHHSI OQOGHBIX PYA M3BECTHBI Kak B 3(dy3nBHO-0CAIOUHEX TOpO-
Aax INOKpoBa, TaK ¥ B nopopax ¢yHnaventa. Bpems craHoBneHus: MecTo-
poxpeHuii naHHoi ypaHOBOpynHO# ¢opManuu — 140— 130 mnm.ner.

K nstoMy stany 3Bomonmm 3eMHOM KOpbl OTHOCHTCS obpa3oBaHue
COBPEMEHHOH KOHTHHEHTalIbHO-OKEAHHNYECKOH KOpH M pasBUTHME 3MH-
nnar¢opMeHHOro oporexesa (240—0 min.Jer). C HUM CBSI3aHO MOSBIIEHME

BBIIE ONMCaHHBIX MECTOPOXNEHHA NpeBHHMX NNAaTGOPM W CKJIATuaThiX
OGJlacTeif, YTO ONpEepeNsyocs pasBUTHEM NPOLECCOB TEKTOHO-MArMaTH-
UECKO# axTuBM3aimu. HO OCHOBHHIE 3amackl MPOMBILIIEHHBIX YDPaHOBHIX
PYR B 3TOT IIE€pHON 3BOMIOLMY 3EMHOW KOpH (JOpMMpOBamNC: B IOpOmax
uexJia BpeBHUX W MoNonbix IlatdopM. B Hux cocpenoroueno oxono 30%
BCEX pasBeNaHHBIX 3aI1aCOB YpaHa KalMTaJNCTHUECKUX U pa3BHBAIOIIMXCH
CTpaH. MecTopoxneHusi JaHHBIX (GOpMaumii M3BECTHBI Ha BCEX KOHTHHEH-
Tax 3eMHOro wapa. Tonsko B CIIA HacumTHIBAETCS HECKONBLKO THICSIY Ta-
KMX MECTOpPOXIEHMI1 ¥ DY IOIPOSABJICHUIA.

Mecropoxpenusi ypaHa uexila mpEBHHUX M MOJIOMBIX nnarhopM B
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MHOCTpAHHO}i JIMTEpaType BBIUENSIOTCS 10I Ha3BAHMEM MECTOpOKIEeHMI
’IeCyaHUKOBOr0” ¥ “’NPUIIOBEPXHOCTHOr0™ THUIIOB. B coBeTckoii IuTepary-
pe MHOrMe ucclenoBarely o0beAnHsIOT ¥X B GO0 TPYINTY “THUIpOreH-
HbIX”. 3HAaUMTEJIPHOE KONMUECTBO MECTOpOXIEHMI, pasHOODpa3ue reoJio-
THYECKOr0 NOJNOKEeHus1 o0yCJIOBIHMBaHT HEOOXOIMMOCTh KJaCCH(UKaLVK
3THX 00beKkToB. C yueToM cocTaBa BMEIAOIUX NOpOX M Pyl pa3nuyawT

wects $opManmii YpaHOBBIX MECTOPOKIEHMIT uexiia BpEBHUX M MOJIOHBIX .

mnargopM:

1) cenen-sanaduii-ypanosas e necuanuxax;

2) BUTYMHO-YDAHOBAS 8 TEPPUZEHHBIX U KGPBOHATHBIX NOpodax;

3) ypanoeas 8 yaneHoCHux TOAWAX;

4) ypanoeas 6 necuanuxax, NOKAALHO 0B02AWEHHBIX OP2AHUYECKUM

8euecTaoM;

5) gocgop-pedKo3eMenbHO-YPaHOBAs 8 2/UHAX C KOCTHLIMU OCTATKa-

MU ucKkonaemuix puib;

6) eanaduii-ypanosas @ KanbKpeTax.

M3 BCEX NEPEUUCIICHHBIX (OpPMAaLMOHHBIX THMIIOB MECTODOXIEHH
HauGoJplIee MIPaKTMYECKOE 3HAUCHNE MMEIOT CeJIeH-BaHauii-ypaHOBHIE B
MeCyaHNKaXx, a HayIMEeHblIeE — YroJIbHO-YpaHOBHIE.

dopMupoBaHHE YpaHOBBIX MECTOpOMIEHMII B NOpomax IlardopMeH-
HOrO uexJia CBSI3aHO NPEXie BCero ¢ yCNOBUSIMM MurpanMy ypaHa B 30He
THIIEPreHe3a B 3aBUCUMOCTH OT FEOXMMMUECKON 00GCTaHOBKY BMeLlaomei
cpensl. Ilo cpaBHEHMIO C 3HIOreHHHIMM MECTOPOXICHUSIMY YpaHa YCNOBMS
0o0pa30oBaHusl M 3aKOHOMEPHOCTM IIpOCTPAaHCTBEHHOrO pa3MeEleHMsl pac-
CMaTpUBaEMBIX MECTOPOXAEHMI IpenoIpeHersiorcss CcrenuduyecKuMu
reoslIornyecKuMy (paKkTopamu.

Bce MecTopokneHus pacrniofiaranTcsi B NENpPECCHOHHBIX 30HaX 3€MHO
KOphbl, B OOJIbIIMHCTBE CIlyuaeB NPeTEplEeBIINX TEKTOHO-MArMaTHUUECKYHo
aKTuBu3auuo. B HuX IMpOKO pacnpocTpaHEHBl MOJIaCCOBBIE M MoOMAc-
counHbie GopMalMy OBYX TMIIOB — CEpOLBETHBIE, 0GOranieHHbIE OpraHu-
YECKHMM BEmeCTBOM, M KpaCHOLBeTHHe TeppureHHeie. OcanouHwie oGpa-
30BaHMsl KOHTUHEHTAJIbHOrO M MNpuOpEXHO-MOPCKOrO IPOUCXOXKIEHMS
YacTo aCCOLMUPYIOT C POSIBJIEHUSIMY HA3€MHOI0 ByJIKaHM3Ma, uX GopMu-
pOBaHME COINPOBOXAANOCH OJIOKOBBIMM TEKTOHHUECKUMHM JIBHXCHUSIMU.
YpanoBoe opyleHeHue IpHYypOUECHO K TFOpHM3OHTaM BOXONpPOHMIIAEMBIX
NpONIOBUANLHLIX, AlINIOBHANILHEIX U INPUOpPEKHO-MOPCKUX OTJIOKEHWIA,
JIOK&JIbHO OfOrameHHbX yrieGuuypOBaHHBIMU OCTaTKAMU paCTeHMil uiu
OUTYMUHO3HBIM OPraHMUeCKUM BEIECTBOM.

Jenpeccuu, He 3aTpOHYTHIE NPOLIECCAMY aKTHUBM3aLHMM, NPEACTaBNsSIOT
cobol anmoByaibHO-03€pPHbIE pABHHMHBL KalHO30#ICKOr0 BO3pacra B Ipe-
Ienax BpeBHUX IMTOB. YpaHOHOCHBIMM 3HECh SIBJISIOTCH YIJIEHOCHBIE
TUMHUYeCKue dopMaluy I'yMUOHHX obNacTeit U KOHTMHEHTalLHO-Kapbo-
HaTHHIE KOMIUIEKCH apumHbix obnacteii (Kanbkpersi). B npuGpexHo-Mop-
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CKMX TJIMHUCTBIX OTJIOKEHMSIX, ODOrallleHHBIX KOCTHBIM HETpUTYCOM M
yriebunypoBaHHbIME paCTUTENILHBIMM OCTAaTKaMHM, JOKaJIN30BaHbl CHMHIe-
HETHUHBIE YPAHOBBlE MecTOpOXxIeHusl ¢ochop-peaKo3eMeILHO-ypaHOBOi
dopMarmm.

Ha mnoloxenue ypaHOBOTO OpYIEHEHHS! OKa3blBAalOT BO3NEHCTBHE
CTpOEHUE M COCTaB BMELawIliX IOpOoJl, UX IeHeTHuecKMii THIl. Brigensior
JliB€ OCHOBHBIE IpYIIIIHI [IOPOL — MOpPCKUE ¥ KOHTHHEHTallbHble, 8 BHYTPH
HuX = OTHEJILHBIC d)aunanbﬂme pa3HOBHIOHOCTH, TaKMC, KaK aJllliBHallb-
HBIE, O3epHbIE, JIarYHHBIE, BpUOpEeXXHO-MOpCKUE U T.11. Jlutonoro-hanuans-
HBIH COCTaB OCaHOYHLIX NMOpPOJ YKa3bIBaeT Ha Najeoreorpaduueckue yclo-
BUsl CEIMMEHTaMK M Moclenywoume ux musMmeHenusl. [lo HabGopy THIIO-
MOp(}HBIX MMHEPAJIOB M KOHLEHTpalMK OpraHMyeCcKoro BenecTsa pasiitua-
10T reoxuMuuyeckue (ammu OCaOuHBIX IIOpOm — BOCCTAHOBUTENbHBIE,
NepeXOaHbIC U OKUCIIMTEJILHBIC.

BaxxHoii 0COGEHHOCTLI0 CTpOEHMS TONI OCaHOUHOrO uexJia SIBNSIeTCS
KOHTPaCTHOCTh M3MEHEHMS] MX JIMTOJIOro-GalualisHOrO COCTaBa U rEOXUMHU-
YyecKOM Crenuan3anmy. braronpusitHoe COUETaHue BOJIOHOCHBIX M BORO-
YNOpDHBIX TOPM30HTOB, INOJIOXEHME IpaHuI] MOpOXL C pa3lMuHON BOCCTa-
HOBUTEJIbHONM €MKOCTHI0 00YCIIOBIMBAaW0T NPOCTpAaHCTBEHHOE pa3sMEICHue
PYIHBIX 3aJIexei.

dopmupOBaHNE YPaHOBBIX MECTOPOXKIICHMIT IITIaTGOPMEHHOI 0 uexJjia BO
MHOIOM 3aBUICHT OT I'MpporeoJiornueckux yciioBuii. IIponeccel pactBope-
HUSl, MUTDALIMY ¥ OCaXXEHUS ypaHa ONpenelIsioTcs FEOXHMUYECKUM TUIIOM
MOA3EMHBIX BOJ.

BompmumHCTBO 13 12 BRIOENEHHBIX FreOXMMMUECKUX TUIIOB NMOH3EMHBIX
pop (cM. TabJ. 4) GIaronpUsATHLL BJIS MUTpalMy ypaHa. K rilapHBIM KOMIIO-
HEHTaM, CO3NamiMM OlaronpusITHY0 IJisi MUrpaLMy ypaHa OKUCIIMTEIIb-
HY10 06CTaHOBKY, OTHOCSITCS1 pACTBOPEHHBIE B BOJIE KUCIIOpOH, CyJbdaTsl 1
cylsdatnponyuupywowmue Gakrepun. BemectBamu, dopMupymommMu Boc-
CTaHOBMTEJILHYI0 Cpeny, sIBNs0TCS GHOreHHbIE CepOBOHNOpON ¥ BORODPOI.
Ony nosBJIsIOTCS BOMM3KM CKOIUIEHMIT OpraHUUYECKOro BElecTBa IIPH €ro
aHa3poOHOM OKMCIIeHMH. B 3aBHCHMOCTM OT XMMHUECKOro  COCTaBa
BMEAIUX Nopon NMOa3eMHble BOObI, NPOHMKAIINE B HUX, BBI3BIBAKT
pa3nNuUHbIE THUILI 3IMIEHETUUECCKUX M3MEHEHUIl: BTOpHuHasi BOCCTaHOBH-
TeJIbHAsl 30HANILHOCT: pa3BHBAETCsl B KPaCHOLBETHBIX TONAX, 30HBI
HNaCTOBOrO OKMCIIEHNSI — B CEPOIBETHBIX NMopopax. IMEHHO 3TH reoxumu-
yeckue Oapwepbl YaCTO KOHTPOJIMPYIOT IIpOCTpaHCTBEHHOE IONOKEHME
‘pyIHBIX 3anesxeii, onpeneNisiot ux GOpMy M pasMepBbL. .

HakoIieHue ypaHa B HENIpECCHMOHHBIX CTPYKTYpaX MaTe€puKOB IIyTEM
€ro KOHLIEHTpaliuy M3 MOJI3eMHBIX BOX Ha BOCCTAHOBMTEJIbHBIX Oapmepax
XapaKTepuayeT 3BOJIOLMI0 YpaHa Ha 3aKIOUMTENILHOM — IISITOM 3Talle
reQJIOrMueCKOro pa3sBUTHS 3€MHOM KOpEIL.

AHanm3 IpOCTpaHCTBEHHOTO pa3MElEHUs] YpaHOBODYIHBIX Hosiel u
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MECTOPOXJIEHMA B IpeneNiax pa3lIMuHbIX TEOTEKTOHMUECKHX GJIOKOB
3€MHO# KOpBI TIO3BOIMIT  BHISIBUTD PSIT PUCYIMX BCEM MM 3aKOHOMEpHO-
creii.

HauGornee obmeit pernoHanbHOM OCOGEHHOCTBIO pa3MemEHHs KpyTl-
HBIX YpaHOBBIX MECTOpDOXIEHMI! sIBJISIETCS] MX JIOKalusauusi B ypaHOBO-
PYIOHBIX paloHaX ¥ NPOBHHLMSIX, YacTo OOpasyuMX B COBOKYITHOCTH
NpOTSDKEHHBIE YDaHOBHIE TNOSICA. YpaHOBODYIHBIE METallIOreHUUEeCKue
nosica XOpouIo NposiBJieHH B INpepenax CeBepo-AMepuKaHCKOil u ABCTpa-
JIMIACKOM ApeBHUX MNaTdOpM, B FeOCHHKINHANLHO-CKIIAUaTEIX 00IacTsX.
Ony 06 BLEAMHSAIOT MECTOPOIK IEHNMS], pAa3TINUAIOIMECS 110 TEHE3UCY M BpeMe-
Hu obpasoBaHusi. Tak, B npenieflax Kananckoro ypaHoBOro nosica u3BecT-
Hbl [pEBHME YPAHOHOCHBIE KOHIJIOMEpaThl, YpaHOHOCHBIC IEIMaTUThI,
KUJbHBIE THIPOTEpMAJIbHBIE MECTOPOXIEHMSI M MECTOpOMXKJIEHHS! “30H
Hecorllacusi”, OH NpoTAruBaeTcsl B 3alafiHO-10ro-3aNafiHoi KpaeBoii yacTH
Kananckoro mura.

" ABcrpanmiicKmii ypaHOBBI IIOSIC NpOCNExXMBaeTCsl B CyOMepumuoHa-
JILHOM HalpaBJIEHMY uyepe3 Bech KOHTMHEHT M BKINOUaeT KpynHediue
MeCTOpOX IeHUS1 YpaHa pa3fMuyHOro Bo3pacta (OT paHHero IpoTepo3os
1m0 pudes)) ¥ reHe3uCa: MECTOPOXIEHMSI “30H HECOrnacusi”, a TaKke
CKapHOBHI€ U XXUJIbHEIE TMOpOTEpMaJILHLIC, Bce onu HaXopsiTCsd B KpaeBbIX
30HAX CKJIaYaThIX NMOSICOB, NPUMBIKAWMINX K XKECTKHM MacCUBaM OCHOBa-
HuSl. ]

B AmepuxaHckoM cermeHre TuxOOKEaHCKOro Iosica JIOKaJllM3yIoT-
Cs1 KpyIIHeHIlKe 3K30reHHEE MeCTOPOXKIEHHS YpaHa Me30-KaitHO30/CKoro
po3pacra. Oum obpasyiT NpoTsbKkeHH: TpaHCaMepMKaHCKUM ypaHOBBIi
MeTaJNIOTEHMYECKHiT T0sic, ODBeIVHSIIME He MeHee NSATH KPYIHBIX
YpaHOBBIX NPOBMHIMN U 25 ypaHOBODYIHBIX paiioHOB. Broimensiorcsa u
IpyTue YpaHOBOpYIHEIE NOsica. B Npepenax IMosicoB OCHOBHBIE YpaHOBO-
PyIOHEIC paﬁpol TAroTET K INOrpaHUUYHBIM 30HAM XECTKUX MacCuBOB —
BBICTYIIaM OCHOBaHNS1, MMEIOHINM MOL{HY10 TPaHUTHYIO0 KOpY.

KpynHpie ypaHOBBlE MECTODOXIEHMSI (GOPMHpYIOTCS B IPOBMHIM-
§1X, roe pa3BHThl KOMINIEKCH! F'OPHBIX INOpOX, M3HAUaJIbHO OOOraineHHBIE
YpaHOM: Op€BHHME rpaHMTH, THEHCOBBIE KyIIONa, I'paHUTHbIE (OpMalMK
(baHepo3osi, uyepHBIE YIIIEPORMCTO-KPEMHHCTBIE CHAHLBL, ¢ocharHbie
noponbl. Tak, HamuGosiee OpeBHME YpaHOHOCHBIE KOHLJIOMEparthl I0xHoi
Adpuxy NOKanu3ywTCs B OTJIOKEHUSIX paHHENpPOTEPO30HCKOro nnardop-
MEHHOro 4exya, NpMMBbIKAWLIX K BBICTYNAM (yHHaMeHTa, CHOXEHHOrO
IpaHUTAMH C NMOBBILIEHHBIMH COBEPKAHUSIMM TOHKODACCESTHHOrO ypaHMHH-
Ta. B ypaHOBOpyIMBIX DpPOBHHIMSIX MeECTOpOXJeHuii “Hecoriiacusi”
Apcrpamuu n Kananp Ha Gonee paHHuX CTammsix oOpa3ywTcsi pacCesiHHEIE
NOBBIIEHHBIE KOHIIEHTPAIMKM YpaHa B YEepHBIX CIaHLIAX U JIpEBHUX I'DaHU-
Tax ¢yHmaMeHTa. IK30r€HHbIE YpaHOBhIE MECTOPOXHEHUS! B IECUAHUKAX
HenTpansroro $pannysckoro u Yemckoro CpeiIHHBIX MaCCUBOB 3aNIerainT
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BO BIllauHaxX, B QyHIaMEHTE KOTOPHIX M3BECTHBI TPAHUTOMIIBI C NIOBHILICH-
HBIM COJIEp)KaHNEM ypaHa ¥ THApOTEpMallbHBIE MECTODOXACHUS YpaHa.

B mporecce 3BOJIOLMM 3€MHOM KOpHl M3MEHSJIUCh yclousi bopmu-
pOBaHHsI MECTOpOXIEHMil. AHanms UCTOpuM TEOJIOTMUECKOro pasBUTHA
3EMHOIl1 KOpBI, IIPOLIECCOB HAJIOXKEHNS M NepepaclpenelieHusl ypaHa I103Bo-
nAeT BBIIENUTL CNENywillne OCHOBHBIE 3NOXH pYymooOpasoBaHusi, C KOTO-
pHIMM CBSI32HO CTAHOBJIEHHME [NIABHEIX TPOMBIIJIEHHBIX MECTOPOXACHMH
ypaHa:

1) panmenporeposoiickasi (2700-2500 MiH. Jier) — npeBHEE 30JI0TO-
Y PaHOBHIE pOCCHIINY;

2) pudeiickas (1800-1700; 1200-700 MIH. JeT) ~ ypaHOHOCHBIE
aNbGHTHTHL B 30HaX riyGHHHBIX pa3JiOMOB, MECTOpOXIEHNS! “Hecorilacusi”;

3) Benmckas (800—500 MJIH.JIET ) — MECTOpOXIEHHs “Top$upOBbIX”
pYIl B anorpaHuTax ¥ 1eIOYHbIX MaCcCHBaX;

4) cpepuenaneosoiickasi (350-340 mnm.Jler) — rumpoTepMallbHBIE
MECTOpOXHEHHs1 YpaH-MoNubieH-GocdOpHEIX pyh;
5) noapuenaneosoiickasi (280—260 MH.JIET) — rUOPOTEPMANILHBIE

MECTOpOX HEHNMS XXUIILHOTO THIIA C KBapLieM, KapOoHaToM, ¢JioopuToM;
6) Mesosoiickast n Kaitnozoitckas (140 — 90 u Menee 30 mnmu.neT) —
IK30r€HHBIE MECTOPOXIEHHS B MJIaThOpMEHHOM yexJIe.

3.2. TEXHOJIOTHYECKHE THIIN ¥ COPTA PYH

BaxHpIM IOKa3aTelleM MPOMBIIIIIEHHOR OLEHKH BCEX MECTOpOXICHHH, B
TOM UHCIIE M YDaHOBBIX, SIBISIETCS! TEXHOJIOTMUYECKasl XapaKTepUCTHKA
KauectBa pyn. OHa Onpenensiercsl He TOJILKO CONEpXaHueM ypaHa, HO M
MUHEpalibHBIM COCTaBOM, pasMeépaMu u GOpMOil BHIIEJIEHUST MUHEPATIOB M
MX CITyTHMKOB, TEKCTYpaMH pyH, X (U3MUECKHMM CBOMCTBaMM (TaKHMH,
KaK TBEpHOCTb, XpYIIKOCTb, PalHOaKTHBHOCTb, IINIOTHOCTH, MarHUTHAS
BOCIIPMUMYMBOCTD, 3JIEKTPONPOBOLNHOCTb, BRAXHOCTH M T.IL).Ilpu onexke
DY# M3yuaercsl BO3MOXHOCTbL HCHOJb30BAaHMSl Da3JIMUHBIX BMOOB KX
oborameHusi: paJHoOMETPUUYECKOr0, MEXaHHMYeCKOro, IpaBUTallMOHHOTO,
(pyoTaumy, MarHuTHO# cefapaliuy U Ap. 5

OueHb Ba)XHOE 3HAUEHME IIpH OLIEHKE TEXHONOTMYECKMX CBOMCTB PY.H
yMeeT UX XMMMUECKMIi COCTaB, 0GyCIJIoBInBalHii BEHIGOp crocofa rHEpo-
METaJlnypruuyeckoii nepepaboTKu.

OCHOBHOI1 NOKa3aTeN» KauecTBa pyxn — CONepxaHue B HuX ypasa. Ilo
ero comepxanuio (B %) BbIENSIOT M5ITH COPTOB PYI: oueHs Goratsie ( >1);
gorarsie (1-0,5); cpemmue (0,5~ 0,25); psimosete (0,25—0,1); Genubie (<0,1).

B MupoBOjii MpaKTMKE B HACTOSILEE BPEMSI CUNTAT 3KOHOMHWUECKH
penrabensHoii 0TpalOTKY COGCTBEHHO YpaHOBBIX MECTOpOXJIEHUIE CO

. 3HAUMTENLHBIMH 3allacaMM pYIObl IpH COHEpxXaHuM YypaHa HE HUXC

0,05—-0,07 %. B KOMIUIEKCHBIX MECTOPOXICHHSIX, IJIE BO3MOXHO IOMyTHOE
uU3BIleueHue 30JlotTa, MoimOneHa, ¢ocdopa WM JpyruX KOMIIOHCHTOB,
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Tabnunua 6.

TanH KOMINEKCHHX YPAHOBHX DY M BX MHESpaybHK coctas. Ilo I1.B. Hpuburkosy

Tunei pyn no accoyaryy
KOMIIOHEHTOB

Munepanst

YpaHOBhIe

CONyTCTBYOIIUE Py IHbIE

3onoTo-ypaHoBhIe
Ypan-xkenesnnie
Ypan-menHbie.

Ypau-monubneHoBbie

Ypan-mepso-monubne-
HOBLIE
Ypau-nonuMeTayimyec-
Kue
YpaH-meHO-BUCMY TO~
Bbie
¥Ypan-mepHo-ko6ampTo-
BBi€

YpaH-HUKe)b-KoBalkT-
cepeGpo-BUCMYTOBEIE

YpaH-HUKeIb-KoOaTb-
TOBBIE

YpauunuT, HacTy pan

Hacrypan, ypaHoBbie
YepHH

*»

YpauuHUT, HacTypan

Hactypan, ypaHoBbie
YepHH

2

Hacrypay, ypaHUHUT

HacrypaH, ypasoBbie
YyepHU

Hacrypan

3onoto

Temarnt, MarseTuT
Xanpxonuput, 60pHUT,
XaIBLKO3UH

Mo GreHuT, NOBEJIIHT,
BYNb()EHUT

XanpKOMUpUT, MONUGIEHUT

Fanennt, chaneput

BucMyTuH, caMopopHeii
BHCMYT

XanbkoIMpuT, GopHUT,
X4TBbKO3¥H, CAaMOpPOIHast
Menb

Huapcennabi ¥ cynbgo-
apCceHusIbl HUKENI, Ko-
Ganera, cepebpa, BUCMY-
THH, CAMOPOJHBIE BHC-
MyT ¥ cepebpo
MinepuT, KOGIBTHH,
TONYAUMUT

HIDKHSISI I'paHML@a NpOMBINIJIEHHOrO CcONePaHusl MOXMET CHHXKAThbCs IO
0,01-0,03 %. Pyne! ¢ TakuMu ColiepxaHusIMM OTHOCSITCS K KJlacCy yGorux.
Ux oTpaboTKa Ha HEKOTOPBIX MECTOPOKNCHMSX CTAHOBHTCS Leflecoobpas-
HOMl M 33 CUET WCMOJNIb30BAHUS JIPOrpeCCUBHBIX TEOTEXHONOIMUECKUX
MeTonoB (NMOX3EMHOrO BBLILETAUMBAHKS, CKBAXWHHOM TMOPOHOOHUM M

' p.)-

Ilpu oneHke TeXHOJIOrMueCKuX CBOICTB YpaHOBEIX pYH 00si3aTeNbHO
JOJDKHE! YUMTHIBATHCS KOHIEHTpAaLU¥M [pYrMX IOJIE3HBIX KOMIIOHEHTOB,
fopMa ux HaxokneHusl U BO3IMOXHOCTH NONYTHOH noOwiuu. PaspaGorana
KJIaccuuKanusl MPOMBIIIIIEHHBIX KOMIUIEKCHBIX YpaHOBBIX DY IO MH-
HEPaJbLHBIM aCCOLMALMSIM MOJIE3HBIX KOMIIOHEHTOB U (hOpMaM HaXOXICHUS
ypaHa B pynax (ta6n. 6).

Ouenb BaXHO IIpy OLIEHKE YN yUMTHIBATH MX MUHEpaJibHELA CocTaB. B
npupone U3BeCTHO DoJibloe UMCHO COOCTBEHHO YpaHOBBIX MMHEpAJIOB M
ypaHCOopepaiyx MUHepaJios Topysi, LUPKOpHSsl, peIKuX 3emelis (1abi.7).

BelpeneHHpl€ IpyINNel ypaHOBBIX M YpaHCOIEpkKaliyX MMHEpanos
pa3nuuanTcsl IO TEeXHOJormueckumMm cpoiictBaM. HauBonee nerko ypau
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Ta6nuua 7.

H.H. Ezoposy
Yparophie ¥ ypaHCOLepKamHe MAHEPAIN B pemectsa. Ilo H.H. Ezoposy
o] T18 CHHroHus CopeprkaHHE
MuHepan OpMYy. avkinr
I'napHeiliiMe MUHEPaJIbl ypaHa
Oxccudwt
YpaHuHUT k(Th, TR, UO 2)- IUO3 - mPbO Ky6uueckas Ho 92
HacrtypaH kUO 2 18[0} 3 mPb0) > Ho 90
(ypaHoBas
CMOIIKa)
uo, AmopdHast Jo 60
YpaHoBasi wepHb 2,10-2,93
Tuopoxcuov
STHTHHNT [UOZ(OH)zl PomBuueckas 85
BeKKepemuT 6 [UO2 (OH)zl Ca(OH), -4H20 » 80
CKynut 8 [Uoz(OH)zl -8H,0 ” 85
BuibeTuT 6 [UO; (OH)2 Ba(OH)2] - 4H20 80
BarpenGpatre- [vo, (0, ] Cu(OH), ” 76
HT
Kwoput 3PbO - 8UO, - 4H20 ” 74
Turanarsl
Bpauteput (U, Ca, Th, Y) [(Ti Fe), Os) MounoxmuHasi| 28-—44
HaBuput (Fe, ) TiO3 (©) TpuronainHas 20
Cunuxaryl
Ypanodan CaH, [vo ,(Si0 4)] -SH,0 MoHoKmHHasA| 67
B-ypanodan CaH,, [vo,(sio 2], 51,0 > 67
CIJIOOBCKAT MgH, [UO2 (SiO 4)] 2 50,0 68
Kazomur Pb, [uo, (si0 J1,-20,0 4253
Corguut (UO,), Z* [(OM),Si O, ,] -8H,0| PomGusecras | 8
U(sio ), (Ol Terparonans- 68
Kogpuruz (510, & ax Has
HeHaIKeBHT (U%*,Y, Ce, Th) US* x ” Jlo 60
' x {Ca Pb, Mg)(SiO,), X
x (OH) s nH 20
Kapbonarst u cynbgarst
PeaepdbopanH uo, CcO 3 PomGuveckas 87
YpaHoTa/uIUT Ca, [(Uoz)(c03)] 3 (B-9H,0 ” 2(7)
Ifaprut (U02~ Co BE HO "
IIpeKUHTEPHT NaCas3 (U0,)(C0,),(S0 ) x Texcaronanb- | 31
xF - IOH2 Had
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Iponomxkenue Tabn. 7

Munepan dopmyna CuHrouus Conepaxanve
ypana, %

LivrmenTt [38(0) 2 3(0H), 350 4] -12H,0 MoHoKIMHHag | 73

YV paHOIMINT [6U0,S(OH), 804] -12H,0 TpuKIUHHAS 80

Worausur Ca[UOz - PO4)z - (10~12) x ? 61
Qocgarst

OTenuT Ca [UO ;PO o], (1012 x Terparonams- | 60

xH,0 Had

Qocdypammmr | (UO,),(PO,), - 6H,0 Morowmbtistas | 75

TopGepHut Cu [U02 p04] ” (8-12) H,0 ;[;:;Il‘paI‘OHaJIL- 61

Canteut Mg [UO2 P04] . ]0}{20 [lceBpoTeTpa- 63

TOHAIIRHAS

Y pauOLMPUMT Ba [UO2 PO4] ,°10 H20 TerparonansHas 57
Apcenaro

Y paHOCTIHHHAT Ca [UO,AsO ] , 10H,0 » 57

Tpereput (U02)3(A304)2 -12H,0 ” 65

Lettneput Cu[UO,AsO,] -10H,0 » 56

HoBauexkut Mg [U02A504] -10H,0 » 60
Banaoarn

depraaut (0o,) , [vo ol ,*6H0 Pom6uueckas | 69

TosamysuT Ca[(U02)2 V2 Og] - (5-8) H20 | Terparonans- 57

Hasg
KaproTut K, [(v0,)),Vv,0 8] -3H,0 MonowmnHas | 64
CemxXpepuT Cu2 [(OH)Z(U02)2 V20s - 6H,0 » 52
Monuboarst

Ymoxour [(wo ,)MoO 4] -4H,0 ” 57

MonypaHur U, [UOZ(OH) (MO 4)] *17 H,0 | Amopgnas 42

Vipurvsut U [OHMcO, ], -3H,0 Monoxmusas | 42

Acganvronodobroe sewjecreéo
Tyxonur, xap- — - Ho 70
Oypan (B 3011€)
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Mpoponxenne Ta6n. 7

Musepan dopmyna CuHronms iConepxalHe
ypana, %
Ypauconepxarye musepanet Th, Zr u TR
Topuarur Tho2 KyGnueckas o 40
Toput ThSiO A Terparonamb- Io 1-2
Hasg
Ypauoroput (Th, U)SiO . nH20 ” Jio 17
ToporyMmHT (Th, UXSI0,), _,(OH)ax Io 31
MoHauur (Ce, Th, U) {(PO 4)(SD 4)] MoHOKTMHHAS 1
Kcenotum Y, U) PO4 TeTparonasbHas 5
Jlonmaput (Ca, Ce, U)(Nb, Ta, Ti) O3 Ky 6uveckas 0,0n
QIOPrioCOHMT (Y, Fe, U)(Nb, Ta, TDO 4 TerparonansHas  Jlo 10
TaTyeTTONUT (Ca, U, Fe. . }(Nb, Ta, Ky Ouueckas Ho 15
Ti.. ‘)205' (F, OH)- 6H20
Beradmur (Ca, TR, U)(Nb, Ta, Ti)3 X » Ho 25
x0 9 " HZO
CaMapCKuT 4(U, Fe)(Nb, Ta) 20 N MoHOKIIMHHRAA Ho 20
IBKCEHUT (Y, Ce, U, Fe)2 (Nb,Ta, Ti) 20 6 PomGuyecKkas o 20
MeHEICeBUT (TR, Ca, U, Fe)(Nb, Ta, Ky6uueckas Io 30
T1)20 6 -2 H20
Iupoxiop (Ca, Ce, U),,( Nb,Ta, ” o 12
T")206_7(0H. F)
LiypkoH 71Si04 TeTparoHak- o 1
Has
LupTonut (Z1, U)(SiO 4) - x(OH] ax ” | Ho 2,5
Bemectsa, copepxaitme copGUpoBaHHLi ypaH
T'namut 5102 -n H20 _ o0, n
Annodpan m A1203 -n Si().2 -p H20 _ o 0, n
JIumoHuT Fezos' nH0 _ 110 0,0 7
Ticunomenan m MnO - MrO,_ -n H,0 _ 110 0,0
Qochoputst - _ o1
MoHTMOpPHILTOHHUT — _ To 0,
H ipyrue MuHe- y
pansl ryMH

Yrneponucsie op-
TaHHYeCKHE Be-
ecTBa

IIpuMeuanne. Haubornee BaxKHbIe YPAHOBBIE MHHEPAJIBI HOHEPKHY THI.
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Ta6nupa 8.

KnaccaduKaips pyx no xapaxrepy ypaHopoii Mpnepamusanun. Ilo LB, Hpubsizkoay

MeTons: ruppoMeTamtyp-

I'pyrmmms Twure! pyp 10 ypaHOBOi Merons 060-
pyn MUHEPATTHIAUHA ramenus IHYECKOrO nepeena
uioren- HactypaHoBbie CopripoBKa, | Brunenaunsasue cnabol-
Hele (mep- rpaBuTalus | Mu KucroTamu (c OKHC-
BHUHbIE) JIMTENAMH)
YpamuHuTOBBIE To xe Brlnenaunpasye cia-
OriMU (peXe KpemKu-
. MH) KucnoTamu (¢
OKUCIATENSIMU)
BpanHepuTOBLIE ” Brineniaunpasye Kpen-
KUMH KKcloTaMH (C
OKHMCITHTENIIMH)
Pyngi ¢ ypanco- I'paButanus, | BroillenayuBaHue Kpem-
nepKaumMu MHHe- dioTanus KMy kucnoramu (¢
pajiaMH LMPKO- oGXUTOM UM crinlaB-
HUsI, HHOGHSI, TieHHEM)
TaHTajla, THTa~
Ha, TOpUA N
PenKux 3eMelhb
Ik3orennsie | HactypanoBsie CopmipoBKa | Bhimenaunpanue caGel-
(BTOpHUHBIE) MH KHCJTOTaMU
KododpunruroBnie » To xe
YpaHo-uepuueBbIe ” To xe u xapOoHaT-
HOE BhILLe/IayMBaHue
TuppokcuaHbie CopTupoBKa, | BruleinaunBaHue
TpaBuTaLMs cnabbiMu KHCTIOTaMU
Ypanodan-kasonu- CoprmupoBka | To xe u xapboHaTHOE
TOBKIC BhILLIEIIAYM BaHHe
OTeHUT-TOpGCpRYU- CopmipoBka, | To xe
TOBbLIC GroTauus
YparnocmHnT- To xe >
neliHepuTOBBIC
Kapnomut- » b
, | TIOAMYHUTOBbIE
Cmentanneie | HacTypas- CopTHpoBKa, | BrilienayuBauue clia-
YepHHEBbiE rpaBUTaLUA ObIMH KM CIOTAMM
Hacrypan- To xe To sxe
THUAPOKCHIIHbIE
Hactypan- CopTipoBKa ”
ypaHooas-
Ka30JIMTOBbIiEe
Hacrypas- ” BpuuenaunBaHue ciia-
KapHOTUT- OBIMM KHCIIOTaMM
TIOSAMYHUTOBEIE (c oGxurom unu
CIINaBJIEcHUEM )
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Ta6nuna 9.

Kmaccrduianms ypaHOBEX Py 00 XHMHIECKoMY cocrasy. llo 11.B. Hpubwirkosy

Tunsr pyn Copepxanue | Metoan: 060- | MeToast ruappomeTasn-
- n KO#H nepe-
(no ocHoB PasHoBUmHOC- OCHOBHBIX TaleHns Y PruuecKo! D
HbIM KOM- ™ KOMIIOHEH - paGoTKu
NIOHEHTaM) TOB,
%
CuIMKaTHbIe - >95 (cunu- — BrinjenaunBaHue
M aIOMOCH- KaTOB U AJIIo- pa36aBneHHBIME KHC-
JIHKATHLIC MOCHIIHKATOB) TIOTaMH
KapGonarHbie| Manioxap6o- 6—-12 — Kap6onaTHoe Bhillie-
HaTHbIE (xapbo- nayvBaHHE U BHILIC-
HaToB) JlauuBanue pa3GaBren-
HBIMU KHCIIOTaMu
Kap6onat- 12 - 25 OnoTtaums KapGonarHoe Bhille-
HbIE JNauvBaHNe
Bricoko- >135 To xe To xe
KapGoHaT-
HBIE
Cynedup- Manocyme- 3-10 I'paBuTa- BruuenayuBanne
Hbie dunHbie CyIb- uus, ¢io- pa36aBIeHHBIMU
¢unoB) Tauus KHCoTaMu
Cynbdupneie | 10 — 25 To xe To xe
Bricoko-
cynsunneie | >25 » >
XKeneso- — Kenesnas - BruuenauwBanue
OKCHIHBIE pyna pa3baBneHHBIMU
Kucnoramu (Moc-
Jie IUTaBKK)
Qocdarreie | Manogocdar- | 3—-10 I'paButa- BrunenaunBanve
HbIEe (ons) nus, ¢uio- pa36aBrenHLI MU
Tauusg KHUCIOTaMH
Docarusie 10 - 20 To xe BrunenauBanue
KPENKUMH KHC-
noTamMu
Bricoxodoc- | >20 » To xe
¢datHbic
Kaycro- YpaHoHoc- - I'paButa- KapGoHatHoe
OuonMTo- HbIC yITIH oM BBILICTTAYMBaHUE
BhbIe ¥ TBEpLILIE MITM BhILETIauu-
GUTYMBI BaHue cllabbiMu
xucnotamu (Tpe-
Byer obxura)
Yrmcteie - Onorta- To xe
u OuTymMu- s, TUR-
HO3HBle POUMKIIO-
CTaHIbI 1 HUPOBaHHE
TeCYAHUKH

57



HM3BJIEKaeTCsT U3 COOCTBEHHBIX MMHEpalloB — KapOoHaTtoB M cylbdaTos,
¢ochatoB, apceHaToB, BaHANATOB M MONMMGHaroB. JT0, KaK IpaBHIIO,
BTOpUYHEIE MUHEDPAJIH! 30HBI TUIIEPreHesa, B KOTOPHIX YpaH NPUCYTCTBYET B
HIeCTUBAJIEHTHOI dopMe U JIErKO NepexomuT B pacTBop npu obpaborke
cnaGBIMM pacTBOpaMHM KHCJIOT M colbl. XOpOLIO U3BJIEKAETCsT YpaH u3 pyJl,
NpefiCTaBJIEHHEX OCHOBHBIMM YpaHOBBIMH MMHEpajlaMM — HacTypaHOM M
YpPaHOBBIMH uepHsiMu. BoJiee yeToUMBEIMY K HPONIECCAM BHINENAYUBAHUSA
ABJIATCS KopGUHUT U ocobeHno GpaHHepUT. I pUMEHUTENBHO K MeTofiaM
oboralieHust U rUApOMETalUlypruyeckoro nepefeia Mo MUHEpPaJILHOMY
COCTaBY BHIIETISIOTCS TPU rPYIIIBI Py 3HAOreHHbIE (epBUYHBIE), IK3OreH-
Hble (BTOpUuHbE), cMemaHHbE (Tabin. 8).

TlpaBuJIBHEI BHIGOP TEXHOJIOTMYECKMX CXeM oboramieHust MM XMMM-
yeckKoll nepepaGoOTKH BC MHOroM oOycCHOBJIEH pa3sMe€paMM MUHEpaJibHBIX
arperaTtoB M TEKCTYPHO-CTPYKTYPHBIMU OCOGEHHOCTSIMU YpaHOBHIX pyl.
Pa3nunyarwT Tpu OCHOBHHIX TEKCTYPHHIX TUIIA PY L.

1. MaccuBHBIe, NATHUCTHE, [IPOXWIKOBRIE, 110JI0CYATHIE, OpeKuneBHIE,
KOKAapIOBbBIE, NNOYKOBUAHEIE . Pa3sMepH arperatoB ypaHOBHIX MHHEpPANioB
U3MEHSIITCS OT NEPBRIX MUIIIUMETPOB 0 HECKONBKMX CAHTUMETPOB. Py sl
CpPaBHUTEJILHO JIerKo oDOramanTcd Ha paIMOMETPUYECKMX celapatopax
WM TpaBUTaLMOHHEIM METONOM.

2. ToukoBKpamJleHHBE, CETyaThie, NETEJIbYATHE, ITPOKUIKOBO-BKparl-
NeHHbIe. PasMepel arperaToB YpaHOBBIX MMHEPANOB — OT HECATHIX nojsieit
muiuMmetpa e 1 Mm. Pynsl TpynHO oforamalorcsi MEXaHUUECKMM CHOCo-
GoM.

3. 3emumcTee (HMOPOMIKOBATHE), TOHKOBKpPAIUIEHHHE C pasMepaMu,
BHLIENEHUIt ypaHoBEIX Mubepanos 001-0,02 MM n merbme. Taxue pynm
He MOIanTCs MEXaHNYeCcKoMY oboralleHUIo U cpa3y HoaBeprawTcs ruupo-
METaJUIypruuecKoMy fepeneny.

BriGop panMOHaNBHON cXeMH oGorailleHus! YPaHOBRIX pyI M Hocrne-
Oywouel rugpoMeTannypruyeckoil nepepaboTky OnpenelisieTcs UX XUMU-
yeckuM coctaBoM (1a6i. 9). HamGoneee BIMSIHUE Ha TEXHOJIOrHYECKUE
CBOIICTBA Py OKa3plBaWT COMIEpXXaHMe B HUX KapOOHATOB, CyNsUICB,
tdochaToB, OKCHAOB XeNe3a ¥ OpraHMuecKore BenecTBa. B saBucumoctu ot
COJIEPIKAHUST ITUX KOMIIOHEHTCOB BHIIENSNTCH TMIIHL PYH: CUTMKATHRIE U
aNlMOCUIIMKATHBIE, KapOOHAaTHEIE, CYNBQUOHBIE, IKEJIE3COKCUIIHBIE,
tbocdarnble, KayCTOOMONMTOBLIE.

3.3. CTAJIMAHOCTD ITIPOHECCA MHHEPATIOOEPA3OBAHHSA

NayueHnue rUOpoTepMalbHBIX YPaHOBBEIX MECTOPOKIEHWH IOKa3ano, 4uTo
nporece ux GOpMUPOBAHUST IMPOMCXOMUT MHOTOKPATHO B CBS3M ¢ HEQIHO-
KpaTHBIM BO3OGHOBJIEHHEM TEKTOHMUECKMX MONBWIKEK, NPUOTKPLIBAHUEM
nojlocTedl TpelMH M INOCTYIUIEHWEM B HUX WJIM B 30HHI IOBBHILIEHHOM
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NpOHULIAEMOCTH HOBBIX NOpUMi pacTBOopoB. Ha pa3peiB BO BpeMeHH obpa-
30BaHMSI MMHEDANBLHBIX KOMIUIEKCOB YKa3blBAIOT CIeHyllue Treolioru-
YeCKUe IPU3HAKHM: INEpeCeueHMs] PAHHMX JXKHMA MM NPOXHIIKOB Goree
NO3JTHUMY; pasBuTHE OpEeKUMEBHIX TEKCTYD, rlie OONOMKY PAaHHUX MUHE-
panbHEIX KOMILIEKCOB LIEMEHTHPYIOTCS GoJiee NO3OHMMM; IOCHeNoBaTE h-
HOCTBL BHIICTIEHUS] MMHEDAJIOB B JKUJIaX C MONIOCYATHIM CTPOEHUEM B Hallpa-
BJIEHUM OT 3aNb0aHIOB K LIEHTDY.

Inst oGo3HaueHUs] IVMUTENILHOCTH INEPUOJIOB MMHEpanoobpa3oBaHust
OOBIMHO UCIOJB3YIOT TAKUE HOHATHS, KaK »3Tanel”, “ctaguu”, *cTyneHu”.

Brieperie HauGonee mnosnHoe onpeiesicHUE 3TalloB U CTaluii MUHEpa-
JK3alvy B 3HJIOr€HHOM pynoo6pa3oBaHMy, NOHSITUIT O reHepaiusix MUHe-
panoB, NapareHETUYECKUX COOTHOLIEHUSIX U NOCHENOBATENBHOCTH (HOpPMU-
poBaHuUsl MUHEpanoB OaHo B paGotax A.I'. berexTUHa. YueHUe o napareHe-
3MCax MUHEDAJIOB NNPUMEHUTEIHHO K ¥ PAaHOBHIM MECTOPOKICHUSIM MOy un-
50 paneHedee pasputue B pabGotax I0.M. Hemmxosa. M npennoxenHa
uepapxusl IapareHeTUYECKHX CUCTEM, OTpaKamoniasl COOTHOMEHUE IOHS-
TUH, XapaKTEPU3YIOIUMX NPEPHIBUCTOE U HENPEPHIBHOE BHIIENIEHNE MUHEDA-
710B. OTHeNsHBIM BPEMEHHBIM KMHTEpBasiaM Ipollecca MUHEpanoobpa3oBa-
HUSI COOTBETCTBYIOT pa3NMuHeie coobliecTBa MUHEPATIOB:

MHHEpAaNLHEBIE CPY LI

MMHEpaINbHbBIE KOMILIIEKCHI;

MMHEpaNbHEIE aCCOLMALHY.

3ranet MuHepa006pa306aHUA — ITO NEPUOJIH, CBA3aHHBIE C BO3MEHC-
TBUEM OIPEeNENIEHHOrO0 MarMaTUYECKOro MCTOYHVKA BEIeCTBa M Pas3ieneH-
HBIE BeCbMa 3HAUMTENBHBIMY MPOMEXYTKaMU BpeMeHW. B KakoM TeKTo-
HO-MarMaTUYeCKOM IHMKIIE BBIICHSIOTCS TAKWE ITalbl, KaKk MarMaTh-
YECKMil, MHEBMATONMTOBRIN M rupporepMansHeii. KaxnoMy srany orBeva-
0T MUHEPAIbHbIE 2pYNNbl, XapaKTEpU3ywIe MHUHEpaNbHBIA COCTaB
MECTOPOXKICHUA OJIHOrO FE€HETUYECKOrO TUIA MJIM T€HETUYECKM CXOIHBIX
PYIHBIX hopManmii.

BpemeHHOH pa3phiB MEXIY OTIENILHEIMM 3TallaMud MUHEpanoobpaso-
BaHUs YCTAaHaBIIUBAeTCH IO JAHHBIM re0JIOTHYECKOTrO M3YyueHHUS MeECTO-
poxneHuil, pe3ynsTataM onpeneneHus] MOIENILHOrO BO3pacTa MHUHEDPATIOB
10 COCTaBY M30TOIIOB, BO3PACTHBIM B3aHMOOTHOIIEHHUSIM C HATUPOBAHHBIMU
reONIOruYeCKUMHU OOBEKTAMMUL.

Craduu muHepanoobpa3’o8aHus — 3TO NMPOMEKYTKH BPEMEHU BHYTpU
JTana, KOTOPBIM CBONMCTBEHHA 3aKOHOMEpHas NOCNeOBaTENLHOCTh BhIMIE-
JIEHUSI MUHEpanoB, OOYCHOBJNIEHHAS €NMHON IBOJIIOIMEN MeOXUMMYECKU
HMHIMBHIYaJIM3UPOBAHHEIX B Ipeneslax pynHOro paitoHa MuHepanoobpasy-
WIMX pacTBoposB. Ha OTHENBHHIX CTamMsix MUHepaliocOpasosaHusi BO3-
HUKAWT MUHEPAbHBIE KOMNAEKCH, OTIIMYAIOIUECS OT JPYIUX accoLuanmii
MMHEpANBHOI rpyHIisl creru@uuecKkuM HabopoM MMHEpasioB, ODI{HOCTHIO
TEKCTYp U CTPYKTYp MMHEpalbHBIX arperatoB W €IUHBIM OTHOCUTEJILHBIM
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BoapacToM. CMeHa ctagwii GUKCUpyeTcsl nepepsiBaMM B IpOLIECCE MUHE-
panoofpa3oBaHusi U COINPOBOXKIAETCS WM3MEHEHUEM COCTaBa M CBOWCTB
MMHEpanoobpa3yoImuX pacTBOpoB (M3MEHEHHME MUMHEpaJIbHOrO COCTaBa
XMW1, UX HPOCTPAHCTBEHHON OpUEHTHPOBKY, NEPECEUEHUST KMJII, pa3BUTHE
GpEKYMEBHIX TEKCTYD U T.1.).

Crynenu muHepaqnoobpazoeauiss — 3TC OTPE3KH BpPEMEHM BHYTpU
CTaJMM MHUHEpalu3anuu, B TeyeHue KOTOphIX (OpMHpPYHTCS accoyuayuu
MuHepadnoe. Acconmanum MUHEPAsnoB, OTNAraBIIMXCS ONHOBPEMEHHO WIH
nocJyie IOBaTe ALHO, HO C NEPEKPHITUEM I10 BPEMEHU, PACCMATPUBAIOTCH KaK
?llapar€HETUYECKUE acconMalpu” WM ’MHHEpaNbHBE CUHreHepauuu”
(curxporno oBpa3zopaHHbie MuHepansl)). CHHXPOHHOCTE MX BBLIEACHUS
yCTaHaBAMBAETCH MO INPHU3HAKaM ONHOBPEMEHHOrO pOCTa M OTJIOKEHUSA
Muuepanocs. IapareHesuc MHHEDANIOB — SIBJICHWE 3aKOHOMEDHOro COHa-
XOKJIEHUST OfJHOBPEMEHHO UMW MOCNENOBaTeNbHO 06pasylomuxca MUHepa-
JIOB, CJaraloIuxX CeoyiorMyecKkue oObEKTH, MUHEpalIbHBIE Tefla MMM UX
MpOCTpaHCTBEHHO, CTPYKTYPHO M MUHEpPANIOrMYECKH WHIMBUIYaNN3U-
pOBaHHBIE COCTaBHBIE YaCTH. YUeHUE O NapareéHe3uce MMHEpanoB — He-
oTbeMIIEMast COCTABHAA YacTh MTEHETUYECKON MUHEPaNOrUM.

KoHTponbHEIE BOIIPOCH M 3ajaHus

1. KakoBH TpeGoBaHMsi K KlaccuduKayuy Mectopoxuenui? Pacckaxure o
MPUMELMIIAX BHUIENEHUS] M LENeBOM Ha3HAYCHHH IEHETHUECKUX M NPOMEHILINIEHHBIX
TUINOB MECTOPOXIeHUH .

2. Yro Taxoe popManusl pynHBIX Mectopoxuenwi? Kak npopopurcst popMannon-
Hasi TPYNIIXPOBKa YPAHOBBIX MECTOPOXIEHHii Ha Tre0TeKTOHHYECKO# ocHOBe?

3. Kak mposiBIsieTcsl 3BOJNIONMS] ypaHa HA Pa3JIMYHEIX 3TallaX pa3sBHMTHMsl 3EMHOM
Kopht?

4. HasoBuTe OCHOBHHIE TEOTEKTOHMYECKHMEe emuHMOE (yHIaMeHTa MNnatGopM,
CKJIauaTHIX o6NacTell ¥ MmnaT¢OpMEHHOro Yexna, onpenenfnuue ycnopus GopMUposa-
HHS1 YPaHOBBIX MECTOPOXKACHMIA.

5. KaxoBn 6raronpusitHEE TeoNOTHUeCKHMe MpEeNTNoCHNKY  (GOpMHUPOBaHUS
NPOMBIIITIEHHEIX YDPAHOBBIX MECTOpOXKIEHHH Ha pa3NMYHBIX 3TallaxX PasBUTHS 3EMHOM
KophI?

6. YeM obnsicHsiercs: Gorpinoe pasHooGpasie YpaHOBBIX MECTOPOXK eHUiH?

7. TlepeuncnuTe OCHOBHBIE MMHEpanbl ypaHa: coGCTBEHHO YDaHOBHIE M YDaHCO-
nepikauiue.

8. Ha KakMx NpMHIMIAX OCHOBaHA KIaccMMKanusl ypaHOBBIX pyn IO THIAM M
copram? JInst uero BEIIENISIIOT MHHEpaJIbHEE H TEXHONOTHUYECKHE THIIE! YPaHOBbIX pyn?

9. KakOBE NPUHIMINBL ONpeneNieHNs] NOCNEeIOBAaTENbHOCTH TIPOLIECCOB MHMHEpaso-
o6pasopanus? Yro TaKOe ITANBL M CTATNH MUHEpaNnooGpa3oBasus’?

e

I'mapa 4
YPAHOBOPYIHHE ®OPMAIIHA ®YHJIAMEHTA JPEBHUX INIAT®OPM

InatdopMel — 3TO OCHOBHOH 3JIEMEHT CTPYKTYDhl KOHTUHEHTOB,
NPOTUBONOCTABIISIEMEIN TEOCUHKNNHANAM U OTNHYAILIMIACS OT HUX CYIie-
CTBEHHO §oJlee CHOKOMHBIM TEKTOHUYECKHM pEXUMOM. B uxX cTpoenum
BHIIICTISTIOT OBa CTPYKTYPHBIX 3Taka: HWKHUH — (DYyHOGMEHT, CIIOMEHHBIN
nopomaMy apxesi, IpoTepo3osi, pudesi, U BEpXHMII — nsaarfopmeHHbill
uexosn. Hopogpel $yHOmaMeHTa OGBIYHO NpeNCTaBAEHH METaMOp(pHM30BaH-
HBIMU CCAJIOYHBIMM M BY IKAHOTEHHBIMM (POpMAalsIMU F€OCUHKIIMHAIIEHOTO
TUMN3, CMATHIMU B CKJIATKH ¥ NIPOPBaHHEIMU MHTPY3usIMU. TlnaTdgopMeHHBIH
Yyexon CHOXEH OCAlIOYHBIMM M BYJKAHOTEHHBIMH MOpOfiamMM HeGONbINOoi
MotHocTH (1o 3—4 KM), saNeraloimyumy Nosioro ¥ HacHeqyoLKUMI CTPYKTY-
pHl QyHIamMeHTa. MarMatuaM Ha IaTdopMax HpPOSIBIEH 3HAYUTENLHO
cnabee, yeM B r€OCHHKIIMHANBHBIX OBNACTSX, Pe0biafalnT NPOU3BOTHHIE
GasansToBot MarMel (Tpanns:). TeKTOHMYECKUE NBUXEHUS BHPAXAIOTCH B
MNONHSATUAX U 3aKOHOMEPHO C HUMM CBSI33HHBIX OIYCKAHUSIX OIpeleneH-
HBIX YyJyacTKOB. Ilpy 3TOM IIPOMCXOIMT pacyiieHEHWE 3EMHOH KOphl Ha
OTHEeNbHBIE BJIOKM; COXpaHSIETCSt IIUTENbHAS TEHICHUHUS K BO3IbIMAHMIO
WIHU NOTPYIKEHUIO,

Iilytamu Ha3bIBAOT OGNacTH BEIXOfla HA MOBEPXHOCTH Mopox (yHOa-
MeHTa (banTuitcKuii, YKpanHCKuii 1 1p.).

Inutel — 3t0 mnnomany ¢GyHNAMEHTa, NEPEKPHITHIE OTIOKEHMSIMH
IWiatOpMEHHOr0 Yexna.

B npenenax Bcex maTepukop Beyiensiercst 15 npeBHMX mNaTgOpM.
Kpome Hux K mpeBHMM mmatdopmam M.B. MypaToB OTHOCHT NO3IHENpO-
TEPO3OHCKME CKNanyaTthie 06NacT MaJlkiX IOSICOB, NOJBEprivecs: CKiam-
YaTOCTH M rPaHUTH3ALIMM B Pa3NUyYHEIE 3MOXU: NaNLCAaHICKYI0, FpeHBUIIb-
ckywo (1200-900 wmnH.neT), GalKaNbcKylo, KaTaHICKyl, KaIOMCKYI0
(700-500 mnH.met). 310 BuyTpuadbpuxaHckuit u Bpasunsckuit Mansie
nosica.

YpaHoBopyIHEIE paiioHbI BRISIBNIEHH Ha ecTV NnatdopMax: BocrouHo-
Esponeiickoii, CeBepo-AMepukarickoii, Cepepo-AdpukaHcKoii, HxHo-
Adpukanckoii, AscTpanuiickoii, Bocrouno-Bpasuneckoii, a Takxe B
npenenax BHyTpuadpukarcKoro nosica.

Hameuatorcss oTnMuntenbHble OCOGEHHOCTH YPAHOHOCHBIX PYHHBIX
TIPOBUHIMI. brnaronpusitHast obcTaHOBKa INsi (GOPMUPOBAHUSI YPaHOBO-
PYIHBIX noneﬁ U MECTOPOXJIEHUI ONpENIeNsACTCH COYETAHUEM pa3NiUyHBIX
rEONOrMYecKUX (aKTopoB, TAKUX, KaK THII 3€MHOH KOpBI, €€ MOWHOCTb U
CTPO€HHUE, T€OTEKTOHUYECKHMH PEXUM Da3BUTHS, HANUUYME W TUIl [I1yOuH-
HBIX pPa3sioMOB, €OXMMMYecKasi U MeTaNnoreHuyecKasi Cenuain3anust
OCATOYHBIX, METAMOPPUYECKMX M MATMaTUYECKUX KOMILIEKCOB 1OpOof.



OCHOBHHIE YpPaHOBOPYIHBIE TPOBUHLMK IPUYPOUEHH! K yyacTKaM
3eMHOM KOPB! KOHTMHEHTANBLHOTC THIIAa HOpMalibHOM MowHocTH (40—-50 1xm)
¢ npeobnajaHueM rpaHutHOro cnost (15-25 kM) no oTHomeHU© K Gas3alb-
toeomy (10-20 xm). Hponeccm: rpanutHsanmu vacte oOyCIOBIMBAOT
6naronpusITHyI0 OGCTAHOBKY U1 ODpa3oBaHMsl YpPaHOBBIX MECTOPOXIE-
Huit. B npesienax ypaHOBOpYAHBIX NPOBHHLNI Haubonee O1aronpusiTHEIMU
ABJISIIOTCA OJIOKH € reTepOreHHBHIM  rJIHIOOBO-GJIOKOBHIM CTPOCHHMEM U
YCTORUMBBIM PEXWUMOM BO3HBIMAHUSI Ha IPOTSDKEHUM psila LUMKIOB reo-
JIOTUYECKOTO Pa3sBUTUSA. YpaHOBOPYIHEIE HOJIS NPOCTPaHCTBEHHO TATOTEIOT
K CTBIKAM KpYIHBIX Ppa3HOPDOIHBIX TEKTOHWYECKMX 3NEMEHTOB: paHHe-
NPOTEPO3OMCKUX MUKPATOHHBIX BIIATHUH U JKECTKUX apXeiCKuX MacCUBOB;
NnopoR apxefcKo-paHHENpOTepo3oickoro ¢pyHuaMeHTa U NepPeKphIBAIOIINX
HX C PE3KUM YIJIOBHIM HECOTJIaCMeM paHHEpU(EHCKMX OTIIONEHMH nnar-
(GOpMEHHOr O UyeXJia v T.1.

BaxHyl0 poNib OISl ypaHOBOrO pyloobpa3oBaHUsI UTPAIT 30HBI riTy-
BGHMHHBIX JOJTOKUBYLIMX pa3nioMoB. OHY MMEIT NOJIKOPOBOE 3aJIOKEHUE U
XapaKTepU3YIOTCs IIIMTENbHONM MCTOPUEH reOJIOTMYECKOro PasBHUTUSA, YTO
BBIPAKAETCS B 3HAUMTENLHBIX aMIumTynax (no 10— 12 kM) BepTUKANLHEIX U
FOpM3OHTAJILHBIX NepeMerieHuit. Pa3iioMsl MHTEHCUBHO aKTUBHU3UPOBAJIUCh
B 310Xy pudTOreHesa U TEKTOHO-MarMaTMUEcKOR NeATeNbHOCTH B pasnuy-
HBIE TIEPHMOHBI — OT NPOTEPO30sT IC Me3030s1. C HUMMU CBAI3aHE! [IPOSIBAICHUST
MarMaTMyecKo#i MesiTeNIbHOCTM B BHMIOE Jla€K pasHOro cocTaBa; BIOJIb
pa3nomoB HaGIIONAIOTCS UHTEHCUBHBIE U3MEHEHUS] BMEILAIOINX MOPOA B
pesynbTate yibTpaMeraMopduaMa M INETIOYHOrO MeTacoMarto3a: B obrna-
CTSIX NPOTOaKTUBU3ALMM PACIPOCTPAHEHH! aNbOMTUTHL, NPU ME3030MCKOM
TEKTOHO-MarMaTHYeCcKOl aKTUBU3alMU BO3HMKaNy KaNnueBhle MeTacoMma-
TutH (rymMBeuts).

BONBMMHCTBO M3BECTHLIX YPAHOBOPYIHEIX NPOBUHLMA MPUYPOYEHO K
paltoHaM € UYETKO BRIPAKEHHON reOXMMHYECKOHi M METaJioreHUyecKon
crnenManu3anueil  reoJiormyeckux  (opmanmii.  MHOruM — OCalOYHBIM,
MarMaTiuecKuM U MeTaMopduyecKuM GpopManusaM CBONCTBEHHA ypaHOBas
crnenpanusamust. Tak, AOKeMOpMiiCKHE KOHIJIOMEpaTel, MNECYaHUKH,
KBapuuThl, YTAEPOJMUCTO-KPEMHHUCTHIE CHAHLBI W rPaHUTOMJBI COLEPIKAT
MOBHIIEHHRIE KOHLEHTPAUY ypaHa.

Mo HaBopy pymHBIX 3TEMEHTOB HJIS MHOTMX INPOBUHIMI YCTaHOBJEH
KOMILJIEKC CONYTCTBYIOIUMX YpaHy sneMeHToB. HauGonee TWUIMYHEI acco-
LHaLMK € 30JI0TOM, JKENIE30M, MeMNblo, HUKENEeM, KobalbToM M THUTaHOM,
pEXE C PENKUMH 3eMIISIMU U HHobueM.

YpaHOBHE MeCTOpOXIECHUS GyHIAMEHTa IPEBHUX IMaThOpM CHYIKAT
Ba)XHBIM MCTOYHMKOM YpaHOBHIX pyl, B TOM 4uCii€é BBICOKOCOPTHBIX,
coliepiKaHue ypaHa B KOTOPHIX COCTABIISIET HECKONBKO MNpOLeHToB. Muorue
M3 HMX SIBISIOTCSI KOMIUIEKCHBIMH. XapakTepHasi ocoDEHHOCTh MECTO-
poseHuil — MPOCTpaHCTBEHHAN acconuanusi ypaHa ¢ 3070toM. B Mecro-
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POXJIEHUSIX 3TCI TPYIIIEI COCPENIOTOUEHO OKOMC 45 % NOCTOBEPHBIX 3ama-
coB ypaHa (no uexe Menee 130 non/kr U) u Gonee NONOBMHB NOACUUTAH-
HBIX HOINCJIHUTENBHBIX 3amacoB cTpad WOCA.

4.1. MECTOPOXIIEHHA YPAHOBO# M 30I0TO-YPAHOBO# ®OPMAIIAH B
JPEBHAX KOHI'JIOMEPATAX

HauGonee kpymnHeie MecTOpOXIEHMs 3TOW YpaHOBODYNHOM (opMaim
pa3BuThl B 10)KHOM obpamiieHuu TpaxcBaansckoro Maccusa (pafion Burt-
BatepcpaHn, I0AP), B roxuOM vactu Kamapmckoro mmrta (paifon Smmmor-
Jleiik), B ofpamneruu Maccupa CaH-®paHIMCKO Ha Bpasunbckom mmute
(paiionst Keneausiit YeThpexyronsHUK, Kako6uHo u Ip.), 8 Maccuse Illefio
(®pancpunbckuii paiion, T'aGow).

MecTopoxaeHUs1 MPOCTPAHCTBEHHC TSTOTEIOT K JKECTKMM MaCCUBaM-
KpaToHaM, CHOKEHHBIM IJIyBOKO MeTaMOpHU3OBaHHEIMU NOPOJIaMM apXesi.
B ux ofpamneHun, B KpaeBbIX YacTSIX 3MMKpPATOHHBIX BIAIMH, 3alOJIHEH-
HBIX MIaTGOPMEHHBIMU OCAZIKaMM, PACIOTIOKEHb! MECTOPOXKIEHUS YpaHo-
HOCHBIX KOHrnioMepatoB. OHU IIPUYpPOYEHB! K OCHOBZHUIO WM HWKHER
YacT! MOIUHBEIX OCANOYHBIX W OCaJICYHO-BYJKAHOTEHHBIX CEpMii mopoj,
3a7IEraloMX C PE3KUM HECOrjlacMeM Ha TpaHuTOrHelcax U 3eJICHOKAMeH-
HBIX NOPOJax apxed U MNMpoTepo3osd. dopMmuposaHue UX HPOMCXOmWIO B
uHTEpBane 2,8—2 mnpj. JieT 1o Hawerc BpeMeHM. TOMIM BCEX MECTO-
POXKIEHUA MMEIT CXONHBI COCTAB; KOHrNOMEpPATHl, KAK MpaBuilo, 3alie-
FaloT COrfIacHO € aPKO30BBIMU M HOJNMMHUKTOBHIMY NECUaHUKaMU U XapaKTe-
pU3YIOTCH Bflcoxoﬁ CTEINEHBI0 COPTHPOBKM ODJIOMOYHOrC MaTepuarna,
paBHOMEPHOM M CDaBHUTEJILHO HEBBICOKOM KOHLEHTpPALMENR pyIHBIX
KOMIIOHEHTOB (BKJlouasl ypaH), HaXOHAMUXCS B IleMeHTe. Metamopdu-
30BaHBI KOHITIOMEPATHI B 3€JIEHOCTIAHLIEBOM hanuu.

4.1.1. 30510T0-ypaHOBHE MECTOPOXICHUS

Paiion Buteatepcpany pacronioxeH B 10)XHON KpaeBol vactu I0xeo-Adpu-
KaHCKOr'O IUTa ¥ SIBJISIETCS ONHMM U3 BEYINMX B MUpE [0 3allacaM 30JI0Ta
M ypaHa. 3HaMEHUTHIE 30JIOTOPYIHBIE MECTOPOXKMAECHUS ButBatepcpaHn
OTKpHITH B 1887 r. M ycnemHo pa3pabaTteiBaoTcs 10 HACTOSILIErO BPEMEHH.
YpaHoBbi€ pynpl, BeIsSIBIEHHBE B 1945 1., NpUypOYEHB! K 30JIOTOHOCHBIM
mnactaM (PpudamM”), He Bee U3 KOTOPHIX B ONMHAKOBOM CTENEHU YpaHOHO-
CHEL,

ApXeicKoe KpUCTaJIMYECKOE OCHOBAHME, Ha KOTOPOM 3alieraior
KOHryomepatsl ButBatepcpasna, npepcraBneHo cTpyKTypHBIMU 3JIEMeHTa-
MM OBYX TUIIOB: KpatoHaMu KaanBaans u PoeauiicKuM v oKaiMIsonmmMu
UX [OABMXHBIMU (NPOTOr€OCHHKJIMHANBHBIME) TMoOsicaMu. Pamuonory-
uecKMi Bo3pact nopop ¢yHnamenta Gonee 3,5 mnpn. net. B mpepmenax
KpPaToHOB, B CBOI0 OYepenb, BHICHAIOTCS 3€JIEHOKAMEHHBIE 110sica M [TOJIS
rpasuTorHeiicos (puc. 8). B 0CHOBaHUM 3eNEHOKAMEHHBIX MOSICOB YCTAHOB-
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Puc. 8. CxeMHl NIpPOCTPAHCTBEHHOro pa3MEILEHUS! PYOHHIX MoNe#d M MecTopoXxieHud
Kaanpaanbsckoro KparoHa . ’

@ — cxeMa reofIOrMYECKOro CTpoeHusi M pynoHocHoetv Kpatoka: Ho T.0. Peiivepy, IT.M.Tarapu-
Hogy M np.:

1 — (daneposoiickne omnomenus; 2—5 — HDKHENPOTEPO3ONCKME O6pa30BAHUS cucTeM: 2 —
Tpancsaans, 3 — Benrepcnopr, 4 — Jomunvios-Pud, 5§ — Burearepcpany; 6 — 3eJleHOKaMEeHHbIE

P

JIEHBI KOMATHHTH — OCHOBHBIE—YJIBTPAOCHOBHEIE 3((y3UBE], KOTOpPHIE
CUMTawTCd MpOAYKTaMU BHIUIABJIEHUS BepxHell MaHtuM. HauGonee
OpEBHUMH rPaHUTOMIAMH SIBISIOTCH TPAaHUTOTHENCH, oOpasyonue xapak-
TEPHBIE KYIONOBUMHBEIE CTPYKTYPHl, KOTOpHE B LIEJIOM OPUEHTUPOBAHEI
COrJIACHO C reHepalbHBIM HallpaBJIeHUEM 3eJIEHOKaMEHHHX TIOSICOB.

I'paHuTOrHecH M 3€JIeHOKAMEHHBIE NMOPOAL! INEpeceKaloTesl IO3fHe-
apxeHCcKUMU KafWeBhIMY CPAHWTAMU M TIerMaTMTaMy ¢ paJMCcaKTUBHON U
penKoseMeNbHONH MUHEepanu3anuer, Koropas, KakK MpennoarawTt, H
NOCHyKUMla MCTOYHUKOM ypaHa B KOHIJIOMepatax, chOpMUpCBaBLIMXCS
nocrne pa3MmeiBa KpatoHa Kaanpaans. HauGosee BepOSTHHIM MCTOUMHUKOM
30JI0Ta CYUTAIT 3€FICHOKAMEHHEIE [0SICa,” COONEPIKAIINUE PSITl 30TIOTOPY IHBIX
MECTOPOXKIEHUII METaCOMaTHYECKOrC M JKUJILHOIC TUIIOB.

MeTannoHOCHBE KOHIJIOMEPATH NPUYPOYEHHE! B OCHOBHOM K CHCTEME
ButBatepcpaHy, KoTopasl BMECTE ¢ HiDkemnexauleil cucremoit omMuHMOH-
Pup u nepekphBaoLuMu ee cucteMamu Bewntepciopn u TpaHcBaass
obpasyeT epuHbIi ByIKaHOreHHO-CCaIOYHBIA KOMITIEKC. Bee aTu Mopomm!
IOKeMOPUACKOH TOMIIM ¢ pE3KUM YIJIOBEIM HECOrjlacueM IEPEeKphIBaITCst
YTIIEHOCHBIMM OTJIOXXEHUSIMM M BY IKaHHTaMU cucteMut Kappy.

Cpenu GonbLIOro UMCTa 30JIOTOHOCHHX ~pU(OB”, U3BECTHRIX B CUCTEME
ButBaTtepcpaHn, TOIBKO ceMb oborauiessl ypaHoM: JloMuHMOH-Pug,
Xocruren-Xuin, IapepuMent-Pud, Meiin-Pud, Bepn-Pud, Kumbepnu u
InecBypr-Pud. YpaHOHOCHBIE KOHFAIOMEPATH — I'Py0O3E€pHUCTHIE MOPOJILI,
I7Sl KOTOPHIX XapakTepHBl 3aKOHOMEpPHBIE U3MEHEHUST 3€PHUCTOCTH CHU3Y
BBEpX 10 pa3pe3y ¥ pUTMUYHOCTS HECKOJILKUX IopsnKeB. Yaine Beero 3o
ONUrOMUKTOBHIE KBapLEBO-TAJlI€YHKIE pa3HOCTH. XOpOLIO OKATAHHEIE
ranbKM pasmepoM 10 4—7 CM CIJIOKEHB! KBApLEeM MOJIOYHOro, Genoro uim
OpIMyaToO-yepHOre 1iBeTa. MeHee OKAaTaHHBIE MENKME ODJIOMKM Ipejncras-
JIeHH U3BECTKOBMCTO-KPEMHUCTHIMU CIIAHLIAMM, KBapuMTaMH, pKacrepou-
namu. PaaMep ranek yMeHsIIaeTcsi BBEpX 110 pa3pe3y U B BEPXHHMX YacTHAX
pudoB ouu Gonee pa3HooGpasHBI ne cocraBy. HeMEHT cHIOOMCTO-KBapue-
BHIi CO 3HAUMTENIBHEIM KOTMyecTBoM (10 16 %) mupura.

Y

riosica; 7 — rpaumroruedcer; §~9 Bympenbackuii Maceur: 8 — KpacHule rpaHNTEHI, § — yimbTpaoc-
HOBHHIE—OCHOBHLIE Topompl; 10 — mpennonaraeMast rpakvua Kaanpaanmsckoro Kparowa; 11 —
KOHTYp Da3sBUTHSL 30JI0TO-yPEHOHOCHRIX KOHrJioMepatoB Burearepcpanpa; 12—19 — mpouve
Mecropoxaernsi: 12 — 30710T0pyOHLIE METacoMaTnyeckHe, 13 — sxenesopynusie, 14 — xpoMuro-
Bbi€, 15 — MEIHO-HYK eNL-NNaTVHOBEE, 16 — Jxeneso-TuTaHOBHE, 17 — 30JI0TOPY OHLIE JKUIILHEIE,
18 — onosopynyzie, 19 ~ anMastirie Tpy6Ku;

6 — nonoxenve riaBHEHILKMX 30JI0TO-YPaHOHOCHMIX [UIOLIaned YpaHOBOPYRHOFQ Hosica But-

Barepcparg. HoP. Ileanerse ¢ usMenennsaiMu:

1 — rpanmuer Gacceiia Bursarepcpann; 2 — rpauntorseficoBbie Kyrona; 3 — ciaoMeramopdu-

30BaHHBIE POTOOPOTEHHLIE OTJIONEHNST HMIKHEro MPOTEP030ss; 4 — [VIaBHLIE MPOMBILITICHHBIE

mnowapy: | — Ilenrpamsueiit Panp, 2 — Bocrouwnsiit Paun n Xeiipens6epr, 3 —. Kurpoce, 4 —

3anagubiit Pang, 5 — Hamsumit 3anagueii Pann, 6 — Knexcpopn, 7 — OneHpancpioc
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IPft_c. 9. I[na'rgamma HMKJIIOB CeiMMEHTalMy B cuctemMe Burparepcpann. Io . lilapny:
o CHAHIDYL £ ~ KBApLMTLI; 3 — KOHIJIOMEpaTh! 1 KBapImIby, 4—5 — 1uKis: 4 — nepeuyHile
LMIIALMOHHEIE, 5 — BIOPYYHEIE CEIMMEHTAIMOHHBIE

PyJIOBMemaIOILME OJIMTOMUKTOBEIE U KBaplUeBBIE KOHIJIOMEpaTe U
KBapLUTC-NECUaHUKM HAYMHAIOT WM 3aBEpIAT KPYIHBIE PMTMEI B CJIaH-
LEBEIX MpoTeposoiickux Tolmax. Kocast cioucrocts, OPUMEHTUPOBKA TafieK
BOJIHOTIPUGOVHEIE 3HAKU M 3HAKM PSIOH, a TaKIKe CHI€Nbl OINON3aHUS, Tpe,-
IIMHEI YCHIXaHUS U IPYTUE NPU3HAKYU B COBOKYIHOCTM C nmonomqec;cnmn
OCOGEHHOCTSIMU OTTIOXEHU YKA3LBAKT Ha TO, UTC UX HaKOIUJIEHWE Mpo-
MICXOIUIIO B IOJMHAX NajleopeK, B OGIMPHBIX NENbTaX U ABAHMENbTAX. B
npubpe}HO-GapoBEIX U NPUOCPENHO-TIASHKEBHIX 30HAX Mopcxoro Mem’co-
BOmesl. BacceiiH cemuMeMTanuu MCHLITHIBAN HOBONLHO MHTEHCUBHOE U
AJMTENILHOE NpOrubaHue, © yeM CBUIETENLCTBYET GONbIiast MOIHOCTE
paspesa. 3aKOHOMEDHBIE M3MEHEHHS 3€PHUCTOCTH Nopofl ¥ PUTMUYHOCTH
HECKOJIbKUX MODPSIKOB CNYXaT [OKAa3aTeNbCTBOM TOTO, YTO nepuonu-
YECKNE NOJHATUSA CMEHSUTUCH OITYCKAHUSIMU M OCTIOMHSIIIHCE BTOPUYHBEIMU
CeMMEHTALMOHHBIMY LMK IiaMu (puc. 9).

YpaH u 3051010 O6BIYHC NPUYPOYEHBI K TFOpPU3OHTaM KOHIJIOMEPATOR U
PENKO K IUIacTaM NMUPUTUIUPOBRHHBIX KBapLmToB. o NIPOCTUPAHUIO Py 1O~
HOCHBIE IACTEI NPOCNIEKEHBI Ha MECSHTKU KHIOMETPOB Nnpyu cpenHei
MOILHOCTH I—ZUM. Mopoboriorust pynHeIx Te€n BO MHOroM olpenensieTca
pemnbedom apxeiickoro dpyHmaMenta. SposuoHHme JIO)KOUHEI, pyCHa maneo-
TIOTOKOB  [pUAAIOT CTPyHYaTylo, NEeHTCOGpa3HyIo (pycnosyw) dopmy
OTIEJILHBIM DY IHBIM TEJIaM.

30:191‘06 W YpaHOBOE CpPYNCHEHWE CBSI3aHO TONBKC C ILIEMEHTOM
Kotophiit Ha 70-80 % cocToMT U3 OBNOMOUHBIX MM HOBOO(')'paaoBaHHLI):
3epeH KkBapua, a 20—-30 % cocTaBnsior CEPULIMT, XJIOPUT, CYNbGUIL ¥ Py -
HbI€ MMHEpANbl, TaKUE, KaK IMPKOH, MOHALMT, XPOMHUT, cheH, pyTun,
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IHECTBOM, NPUCYTCTBUE €rc CONPOBOXKMNAETCS MOBBIIEHUEM CONEpIKaHUIA
ypaHa. OTMeu€eHs! Cllyyay NpopacTaHusl KeporeHa ypaHUHUTOM.
CogepaHue ypaHa B pylaxX IOBOJIbHO UBMEHUMBO — OT THICSIMHEIX IO
COTHIX, PELIKC JI0 NIEPBBIX AECSTHIX JOJIEH NPOUeHTa.
Bpemsi opMupoBaHUSI KOHTIIOMepatoB ButBatepcpakpa Ompenens-
eTcs B untepsane 2700~ 2200 M. neT.

4.1.2. CoGCTBEHHO YPaHOBHE MECTOPOKICHHUS

Paiion 9nmuor-Jleiik (Bnaiien-PuBep) pacnonoxeH B I0XKHOH KpaeBOH yacTy
KaHanckoro IMra. B reoyiormueckoM CTPOEHMU pasfUyaloT B3 pasHo-
BO3PACTHEIX KOMIUTIEKCa NOpOM: apxeiicKuit M IpOTEepO3OMCKMI (rypoH-
CKUiA).

Apxejickuii KOMIUIEKC BHIgENsieTcss KaK “NPOTOKOHTMBEHT”, WM
kpartol Cpionepuop. OH MpescTaBleH 3eNEHOKAMEHHBIMY TOMILAMU MOPOJL €
rpaHMTaMM M MENKHMH MHTPY3UsIMM OCHOBHOTC coctasa. I'paHUTOMOH
OTNMYAITCS IOBBIEHHBIM COREPKAHUEM ypaHa ¥ TOpUs, NIPEBHINAINUM
CpenHee cONEpXaHWe B rpaHUTax B Tpu pasa (cooreercrBerHo 0,0027 u
0,0011 %). B moryporckcoe BpeMsi CHM MOIBEPraiuch BHIBETPUBAHUIO.
MotHOCTs KOp BHBETPUBAHUS] B 3aBUCUMOCTH OT COCTaBa MOpOJ U3MEHs-
ercst ot 10 cM ;o 15 m.

I'ypOHCKMe OTNOKEHUsI, HECOrfIacHO NEPEKPHBAIOIINE NOPOLE! apXes,
TNOZIpa3NeNisioTCs CHU3y BBEPX Ha yeTwipe rpynms: Jmmor-Jledk, Xoy-
Neiik, Kyaspk-Jlefik u Kobanst. BepxHsiss BoapacTHast rpaHulia GopmMupoBa-
HUSI TYPOHCKUX OTINOXEHMil onpepensiercst B 2—-2,1 mnpa. ner. Ocamku
HAaKaNIWBaNKch B CPaBHUTENILHO Y3KOM INosice BIHOJNbL I0KHON rpaHUIb!
KpatoHa. CeMMEHTauUs] NPOUCXOINUIA B YCNOBUSIX MENKOBOJHOro Gac-
cefiHa NpU HEOJHOKPATHOM YEpENOBAHWM TpPAHCrpeccHil M perpeccuil.
T'ypoHCKHE OTJIOKEHUST 3allONIHAIT UMPOTHYI0 CHMHKIMHAJNbL, KOTOpast
norpyxaercsl Ha 3anafl ¥ ocfo)HeHa 6oryiee MEJIKMMU CKAaJIKaM¥ U pa3pel-
pamu (puc. 10).

Bce ypaHOBBIE MECTOPOXIEHUSI COCPEJIOTOYEHB! B CCHOBAHUM [y pO-
HCKMX OTIOxeHui B ¢opmanmu MaruHena. Ee moJsioxeHue W MOLIHOCTD
olpeJIeNsAITcs 0COBEHHOCTSIMM CTPOEHUST apxercKoro ¢yHmaMeHTa; B Ipo-
rubGax ¢yHmaMeHTa MOLHOCTh yBennuuBaercss mo 210 M. B dyHnmamente
BBIICSIEHB] TPU OCHOBHEIE IENPECCHM, TaK HA3BIBAEMEIE JIOJUHHBIE CTPY-
KTYpHI, K KOTOPBIM M NPUYpOUEHB! ypaHOHOCHBIE 30HBE! Kyspk, Hopauk u
IIpOHTO € YpaHOHOCHHIMU KOHrioMepataMu. Jlernpeccuu UMET ceBepo-
3alafHoe MpOCTMpaHMe, B MX OCHOBaHWM 3aJyiEranT IpeuMyLieCTBEHHO
CHAHIIBI U 3eJIEHOKAMEHHEIE ITOPOJIE], a 10 HOpTaM — IPaHUTOMMIbL.

PyciioBeie yacTu naneopycen pacronaraiorcs Ha 45—~85 M Hike BBICTY-
MOB MOTYpPOHCKOre (yHNaMeHTa. B HEKOTOpBIX Miactax OTMeuaercs
yBeJMUEHUE PasMepoB raJiek OT KPOBIM K IOUBE; B KOHTJIOMEpaTtax U
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Puc. 10. l'eonornueckan xapra paiiona Bnaiing-Pugep. ITo JI.C.Pobeprcony w pp.:

1~ :2-3 — i
PyRHEIe 30HL; 2—3 — ornoxenus cepuiiz 2 — Kobamt, 3 — Bproc; 4 — TPaHUTHI, CNAHIBI Y
3€N1eHOKaMEHHBIE IOPOLIbI ApXEsi; § ~ 30HEI Pa3JIoMOB

nepecyiauBapIMXCA ¢ HUMM apKO30BBIX IECUaHMKaX MPOSIBJIICHAa KOcast
CIIOUCTOCTD. ITU (HaKTHI MO3BONSIOT OTHOCUTH Y PAHOHOCHEBIE KOHTTIOMEPATHI
K NOTOKOBHIM dalusam.

PypHeie nacTsl NpencTaBieHs! NayKaMK CHOXHOC TepeciauBaloMXCs
KOHITIOMEPATCB U Ge3rasieyHeIx apKo3cB. BHeNeHHBIE PYIOHOCHHE 30HBE
mupuHoii 2500-3000 M npocnexupaotes Ha 6500— 8000 M. OHU oFbeUHS-
I0T HECKOJIBKO (MSITh-LIECTH) PYAHBIX 3aJieXel I1acTOBOro THIA, paclorno-
KEHHBIX Ha PasHbIX CTpaTUrpaduyecKux ypoBHsX.

B Goprax nenpeccuii ropuU3OHTH KOHIJNIOMEPATOB MMEIT KpYTOe
najeHue M pa3bUTEl CUCTEMOM paspeiBHBIX HapyLIEHUR Ha omem;m:ie
6r0Ku.

YpaHoBRIE YIB! IOKANU3YIOTCS B MEJIKOTAJIEYHRIX KOHINIOMEpaTax, B
KOTOPBIX TallbK¥ CIOXEHH NPEUMYLIECTBEHHO KBAPIIEM, pexe KBapun:ra-
MU, CTIZHIIAMW M DOCOBUKAMU, 8 HEMEHT — NMUPUTU3UPOBAHHLIM rpyGo3sep-
HUCTHIM MECYaHUCTHIM KPEMHUCTEIM MAaTEPUAIIOM C XJIOPUTOM M CEPMIIMTOM.
B HEM KOHUEHTPUPYIOTCST M OCHOBHBIE IPOMBILIEHHEIE MUHEDAJTH! Y paHa —
OpaHHEPUT, yPaHUHUT M Y PaHCONEPIKALIUA MOHALMT.

I'napHb1i MUHEDAT cpemM CyNbGUNOB — NMUPUT — COCTABNSIET OT 3 mo
12 % maccw neMenTa B pynHbIX IUlactax. JIpyrue cynbdumst — Monubme-
HUT, chanepur, raJlIeHUT, XalbKOIMMPUT — 3aHUMAKT MeHee 2 % obueii Mac-
CHI LIEMEHTa.

Conepxanue 3070Ta B pyliax Hu3Koe (oxone 1 r/M3), He npencrasnsio-
Liee NPOMEIIFIEHHOrC MHTEpeca.
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B npenenax pyaHbIX IJ1aCTOB M3BECTHRI TOHKONpPOXMJIKOBBIE BBIIEIE-
HUST MOJINGIIEHUTa CO CallepUTOM M KallbLIMTa C TY XOIUTOM.

CpenHee comepxaHue ypaHa B PYIHBIX IIACTax COCTaBJISIET OKOJIO
0,1 %. TpucyTCTBYIOT TOpHii U PEIIKUE 3EMIIH,

TeHeauc ypaHOHOCHBIX KOHIJiomepatoB. Bompoc o renesuce ypaHo-
HOCHBIX KOHLJIOMEpPATOB B CBOE BpeMsi GBI IPEAMETOM OCTDBIX IucKyccuil.
TIonoBHbIE MECTOPOXKNEHUST OJHUMMU U3 NIEPBBIX BOBJIEUEHD! B IPOMBIIIICH-
HOE OCBOEHME, 3allachl UX YHUKAJIBHBI, HOITOMY M HMHTEPEC K HUM 3308
ocoOpiit. TeHesnuc MecTopoxaenuit obcyxpancst Ha 3acE€HaHusIxX reoJioru-
YeCKMX KOHIPECCOB, Ha CTPAHUL@AX JKYPHAJIOB, MX OIMCAHUI0 MOCBAINCH
psix MoHorpabmit. PaccMaTpuBaiuch TpU OCHOBHBIE TUIIOTE3RI X 06pa3oBa-
HUST:

1) ocanouHo-MeTamopdorenHasi (npesHue MeTaMopdU30OBaHHBIE POC-
ChINK);

2) rupporepMarnbHasi;

3) uHGUILETPAHUOHHAST.

B ofcysKIeHuM BHIEBUHYTHIX FMIIOTE3 YyacTBOBANM TaKUe H3BECTHBIE
yiccieNIoBaTeNy pyOHBIX MecTopoxneHuit, Kak C. 3mmonc, B. JIuHArpeH,
1L Pamaop, K. Iasuncon u np. B.H. Kornsp nposen nonpobHBIN aHanu3
$aKTHUECKOro MaTepuana, NOATBEPKAAIOIIErC KXY U3 TUIOTES, 1 CyM-
MMpOBaJl JIOKa3aTeNlbCTBa, NOATBEPKIaloIne HauboJBbLYI0 BEPOSTHOCTD
FMIIOTE3H! OCANIOYHO-METaMOp(OTeHHOr0 reHEe3Uca NMOJOGHBIX MECTOPOXKIE-
auii. OHa NoxnTBEpXIAETCS crexylomuMy GhaKTaMu.

1. MeTasiNIOHOCHBIE KOHIIOMEpaTHl C YPaHOM M 30JI0TOM MMEIT LIKPO-
Koe IomalHOe pacrlpoCTpaHEeHUe, KOHTPOJHPYImEECs cTpaTurpadm-
YEeCKUMH M JIMTOJIOTUUECKHMY GaKTopaMu. YCTaHOBJICHa YeTKasl Ipuypo-
YEHHOCTh Y1l K TOPU30OHTaM KOHrJoMepatos. He BHISBNIEHA CBS3b OpYHC-
HEHMSI ¢ UHTPY3UBaMU U pa3pbIBHEIMU HapyLIEHUSIMU.

2. Py IOHOCHBI€E ILNACTHI TSTOTEIT K BBIAEPKAHHHIM FOPU3OHTaM Ga3ale-
HBIX KOHIJIOMEpaTeB, 3aJIEraloT COrJiaCcHO ¢ HUMM M pacloNaraiorcs B
nenpeccusix naneopenseda. Ha mMecTopoXIEHUSIX BurBartepcpaHiia OTME-
YeHO, YTO 307I0TO U ypaH KOHUEHTpUPYITCA B Haubosiee rpy003epHUCTRIX
kouryioMepatax. Habmionaercst cTpyiiuatoe pacripefiefieHue NaHHBIX KOM-
roueHToB. Bee 370 yKasbiBaeT Ha NepeHoC pyIHOro MaTepuarna Ha3seMHBIMU
NOTOKaMM. .

3. Oxpyrneie GopMbl BeIETIEHUI YpaHUHUTa, OpaHHEPUTa, MUpUTa, UX
aCCONMANMSI C TUIIMYHEIMUM MUHEpaaMM POCCHINEH, TaKUMU, KaK MOHALMUT,
LMPKOH, XPOMMT, KaCCHTEpUT, OCMMCTBIM MpUIMM, IINUHENL M aliMas,
TAKKE CBUIETENLCTBYOT 06 WX HAKOIUIEHMU U3 PYCIIOBBIX IOTOKOB.
YpaHuHUT OpeBHUX KOHTJIOMEDAaTOB MMEET BBICOKOTEMNEpaTypHOE Ipo-
MCXOXIEHNE ¥ N0 (PU3MYECKUM CBOWCTBAM CXOXK C YPaHUHUTOM, paccesiH-
HBIM B TPaHUTaX ¥ NIETMaTUTaX KpaTOHOB.

4. Hexoropse mnactsl B Butsarepcpanne (Hanpumep, Meiia-Tunep)
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OTIIMYAITCH 69m,mor71 MPOTSIKEHHOCTHIO (10 JECATKOB KUJIOMETpOB) NpH
OTHCCUTENILHOM BBIJICPIKAHHOCTM MOHIHOCTM M COIEpXKaHUs MeTaslvioB.
Taxast mopdomiorusi pyIHEIX TeNl M pasMEILEHUE TOJIE3HBIX KOMIIOHEHTOB
XapaKTEPHHI JUIS NEJILTOBEIX POCCHIIE.

5. B paiioHe MecTOpOKIEHUH pasBUTH apXeficKue KOMILIEKCH Mopoz,
ToRCTUMAILIE U obpamnsomye Broaguusl (Poneswiickuii m Kaansaamne-
CKuil xpatoHH B Adpuxe, KpatoH Celonepuop B KaHape) u npencraBnis-
onue co60il BOSMOKHEIM MCTOYHMK CHOCA PYIHBIX MMHEDAJIOB POCCHINEH.
OHu coliepxaT TOHKOPAcCesTHHY10 BKPAIUIEHHOCTh YPaHUHUTA, IEPeceKalot-
¢S MHOIOUMCHIEHHEIMM JPEBHUMM KBapLEBBIMU XKUIIAMH U YPaHOHOCHBIMM
nerMaTUTaMu.

6. Ilo maHHEIM MUHEpaNIOrMUYECKUX UCCNenoBanuii, B ButBarepcpanme
YPaHMHEUTBl BCEX I'OPM3OHTCB — OT cucTeMu JloMuHMOH-Pud 1o cucremsr
TpatcBaane — aHalorMuHBl IO COCTaBy, (OpME BHIIIENIEHMI M COOTHO-
IEHWUSIM € ApYTr¥MU MUHEpaJiaMU.

Hapsiny ¢ daxtaMu, CBUOETENBCTBYIIMMMU O MEPBUYHO POCCHITHOM
MPOACXOKIEHUM MHOIMX DPYIHEIX MWHEDaJIOB, NENb psifi HabJHoneHwit
YKa3plBa€T Ha CYLIECTBEHHOE MepepacnpesienieHue 3JIEMEHTOB B Iponecce
MeTaMopdusma. BoaMOKHOCTE pasBUTUS 3MUIEHETUYECKOTC OpYHEHEHUS
HOATBEPKIAETCH HANNYUEM MHOFOYMCIIEHHBIX IPOXKUIIKOB 30710Ta, CYJlb-
¢unoB, HacTypaHa, TYXOMMTa M KBapLa, a TAK)KE 3aMelleHIeM ralleK MOHa-
LMTOM, CylbdunamMy, CEpULMTOM M KBapreM. AGCOMOTHBINA BO3pacT Mu-
HepanoB (MoneNbHbI BO3pacT MOHauuTa oxono 2000 MiH. JeT) chyxuT
MOKA3aTeNbCTBOM IMpPOSBIIEHUST IPOLECCOB lepepaclipefiefieHUst pynHOro
BEIECTBA.

JMCKYCCUOHHE! BOTIPOCHL O BO3MO)KHOCTH MEpEHOCa YpaHWHWTAa Kak
MUHEpaNa pocChIei; HESICHBI MCTOYHUMKM NUpUTa W JIPYTMX CyJisOUOOB.
CTOpPOHHMKM [MIIOTE3H O POCCHIITHOM IPOUCXOKIEHUM MECTOPOIKICHUIA
CYMTAIOT, YTO MEXAHUYECKAsl TPAHCIOPTUPOBKA YpaHUHUTA U CyTsPUIIOB B
BHUJE KIAacTUYECKOro MaTtepualia BO3MOXHA B YCHOBMSIX O6eIHEeHHOI
KMCHIOpOZIOM atMoctheprl, a malbHeliee Mx coxpaHeHWe O0yCIIOBAEHO
ORICTPBIM 3aXOPOHEHUEM.

4.2. MECTOPOXKIIEHMST YPAHOBOM M XKEJNE30- i
42M PO: YPAHOBO# ®OPMAIIRYE B

Hponeccrr rayGokoro MeraMopduaMa paHHENPOTEPO3OHCKUX OTIIOMEHMIA
HPEBHUX 1nathopM CONMPOBOKIANKCE MOLIHOW rpaHUTU3aLMEN U Iepe-
paboTKOM BMEHIAINX NOpoll B KOHIIE paHHEro npoteposost (1900- 1700
MIIH. JIET), MHTEHCUBHHIM YJIbTPAMETaMOPPU3IMOM, LEJIOUHEIM METacoMa-
TO30M U INPOABIICHUEM . HAUGOJNEE PaHHUX IHIOrEHHBIX MECTOPOKICHMIA
ypaHa. ['aBHEIMY reosyIorMyecKiMM 3JIEMEHTaMHy, ONpeeNMBIIMMM YCIIO-
BHSl UX GOPMUPOBAHUS U IPOCTPAHCTBEHHOE TONOXKEHUE, OBIIN KPYIIHEIE
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nuHeliHblE 30HB [NyGuHHOTO 3ayioxeHusi. K HMM IpHypOYeHb! ypaHC-
HocHbie ansOuTuTel Kanapckoro (paiioH Busepnojx), Bpasunsckore
(Utatast), Mmpmitckoro (Ixamyryma) muToB, BoctouHo-Espornefickoil
MaaThORMBL U OPYTUX PErUOHOB.

CyiecTBeHHasl poNib B 06pa3oBaHuy MPOMBIIJIEHHBIX YPAHOBBIX Mec-
TOpOXKAEHUH B ansOMTUTaX NpUaaeTcst poLeccam Metamopbu3aMa U yIbTpa-
metaMopu3ama. Borpocs: reonoruy, MUHEPaJioruu 1 ycrnoBuit ux GopMupo-
BaHus ocpemeHs B paborax S1.H. Benepuesa, B.J. Kasaxckoro, B.A. Kpy-
nenruKosa, H.IL JlaBeposa, B.H. Kornsapa, P.IL. Hlerposa, A.B. TapxaHoBa
¥ [pyTUX UccrezonaTeneii.

MecTopOKNEHUs] pacrioyiaralotcsi B paiioHaX JPEBHUX apxefickux
[IMTOB, MCIBITABLIMX TEKTOHO-MarMaTHuecKyl aKTUBM3auuio B KOHLE
paHHero npotepo3osi. ¥x npocTpaHCTBEHHOE NONIOKEHUE B OJIHOM U3 TaKMX
paliioHOB ompejeNisier KpylHas paHHeNpoTepo30iicKass MOOUIIBHAsST 30HA
cyGMepHOMOHAIBHOrC IIPOCTUpaHMs], BO3HUKINAS B pe3ysbIate Nepepa-
GOTKH [OPOJ apXecKOro KPUCTaIIMUECKOro GyHnaMeHTa.

dyHIaMEHT CJIOXKEH KBapl-OHOTUT-TUIArMOKHa30BBIMU rHelicamu,
MHUrMaTUTAMK M rpaHuTorHeiicamMy. OTHENbHEIE PEJTAKTOBRIE 6710KM UCXOM-
HBIX Nopojl GyHIaMeHTa COXpPaHWIUCh U B MmobuabHON 30me (puc. 11).
Tloponst B Npenenax nocjiegHed nojpsepraauch TEKTOHO-MarMaTuyecKoi
pereHepanyu.

B paunemM nportepo3soe (2—-1,9 mMnpa. 7IeT) perMoHaNbHEIM yIbTpamMera-
MopbuaM HposiBuiicss B 00pa3oBaHuM KPyNMHO3EPHUCTBIX nopGUPOBUIHEIX
KaJMeBHIX [PaHUTOB, MUTMaTUTOB U IPaHUTU3UPOBAHHBIX rHeicoB, a nocne
mux (1,8-1,7 mnpn. net) chopMupopamucs runabuccalibHbe — NpuUroBep-
XHOCTHBIE MHTPY3UBBI IPDAHUTOB pallaKMBU M COTpPSUKEHHBIE C HUMH TE€JIa
ra66po, rab6po-HopuToB 1 rab6po-1abpaiopUTOB.

MarMaTHueckasi nesiTENIbHOCTh 3aBEpLIMIaCh BHEIPEHUEM BJHOINL 30H
passyioMOB IUMPOTHOTO NPOCTUpaHUsI NacK NUKPUTOB, rab6po-mmaba3os,
AHOPTOCHEHUTOB U MMaba3oBEIX NOPGUPUTOB, NEPECEKAIOIUX BCE NOPOIbL.
Hx Boapact, onpeneneHHblii K— Ar- METOROM, COCTABIISIET COOTBETCTBEHHO
1,8; 1,6; 1,4 u 1,3 mnipa1. €T,

B pesyJbTaTe MpOLECCOB rPaHUTU3AlMK, CONPOBONIABIIMXCS yBENM-
yeHUeM 06beMa Topofl, B LIEHTPAJIbHOM YacTd MOOUIILHON 30HBI BO3HUKIIO
KYTOJIbHOE coopykeHue. B coctaBe nopos afecs npeobianaiT paHHENpo-
TEPO30ICKME KaNWEBHIE TIPAHMTHl, HOPMANIbHBIE IPaHUTHl, MUIMATUTEHL
FPAaHUTU3UPOBAHHEIE HEMCH, TPAHUTEI PAlAKUBU U rabbpo. C BOCTOKa U
3amnafia KyHoJbHOE COOPYKEHNE OrPaHUYEHO KPYIHBIMU CYyOMEpUAMOHA b
HBIMM 30H4MH pa3fioMOB IJyBUHHOro 3anioxeHusi. Bronme Hux 0co0eHHO
WHTEHCHUBHO pa3BUBANUCEL IPOLIECCH HATPUEBOrO METacoMarosa, NpuBen:-
e K ¢OpMUPOBAHHUI0 30H aJIbLOUTH3ALINM.

K 30maM ansOuTH3anuy M KapGoHaTH3aLMM MOpOJ IIPUYpPOYEHB! OCHO-
BHBIE YpaHOBHIE MeCTOpOXKEeHusi. B 3aBucumoctd OT COCTaBa INOpOZ,
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Puc. 11. TexroHHuecKasi CXeMa YpaHOBODPYHHOH NpOBMHUMM GJIOKOBOTO CTpOeHHMsl B
anp6ururax. Io H.IL. Jlaeeposy u pnp.:

1 — apxeiicKue rHefick M KpyCTaIIuecKye cllaHib! ¢y HpameHTa; 2 ~ rHefcoBble Y rpaHuTor Heit-
COBbIE KYTIOJILHEIE CTPYKTYpPH! apxest; 3 — NpOTOreocMHKIIMHANLHEIM KOMITIEKC PaHHEero rpore-
pososi; 4 — MurMarurer; 5—6 — rpaHHTHI PaHHErc NpoTeposost: 5 — ynsIpametraMopduueckye
Kanuesble, 6 — NopdUpOBHMANLIE M alMAI-TIErMaToMOHbie; 7—8 — IOpOHb! KOHLIA PaHHEro
1porepo3ost: 7 -~ rabbpo-aHOpTOsUTEl; —11eJI0YHLIE FPAHUTEY § — S0HLI MYGHHHBIX Pa3jioMOB M
npyrvie pa3spblBHBIC HADYILLEHNSA
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CTENEHU ¥X MeTaMopdu3Ma U MUHepaJlbHOTC COCTaBa Pyl BRIIENSAITCS IBa
TUIA MECTOPOXK e HUIA:

1) coBerBEHHO ypaHOBHIE allbOUTUTOBHIE;

2) xeneac-ypaHoBBIE.

MoMUMO KpaeBHIX ITyOUHHBIX pa3jIoMOB MECTOPOXKIEHUS! B aNbOUTH-
TaX M3BECTHHI U B IpefeNiaX rpaHuTHOro KyIoNa, BOO: 30H MEPUIUOHAII-
HOTO ¥ CEBEpPO-BOCTOUHOrO HallpaBJIeHUH.

MecropokneHust nepsoroe Twna obpasylotcss B oOCTaHOBKE, Korja
nponecchl KapGOHATHO-HATPUEBOr0 METacoMaTo3a HaKIafeBaioTcs Ha
HOpOME! CUIIMKATHOrO COCTaBa THMNa rpaHuToMnoB. ECTM ke nponeccs! ab-
GUTU3aLMY OXBATHIBAIOT MOPOMb! JKETE30pYnHON (GopMalmu (xese3ucTse
KBapUMTHL), TO BO3HUKAIT MECTOPOX IEHUST BTOPOro THIA.
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Tlopombl xeNe30py nHOl (opMalui MeTamopdusopats! B am¢ubonuro-
BO#i (anmy, a NOPOME! CUITMKATHOIC cocTapa GOPMUPYIOTCS B IpoLEcce yJib-
tpaMeTamopdraMa, NPOSIBIISIBIIEMCS B TpaHUTU3AUMM UCXOHEIX TIOPOI.

CobCTBEHHO aNbGUTUTOBRIE MECTOPOIKIEHUS 3aMleralnT B HEHTPaNIbHON
yacTH MOGWJIBHOM 30HBI, @ JKENE30-ypaHOBbE — Ha KOHTaKTE C HEH B
nopouax apxemcKoro ¢yHnaMeHTa.

4.2.1. CoBCTBEHHO YPaHOBHIEC MECTODOXIEHUS B aLOUTHTaX

PaiioH MECTOPOXKIIEHMH CHIOXKEH APEBHMMU KPUCTANIIIMYECKHUMMU NTOpOaMHu,
npencTaBlieHHBIME  TPAaHUTH3UPOBAaHHEIMU aMGUOONUTOBEIMU U CILIOIST-
HBIMM CJIAHLAMM, KBapLOMTaMu, MpaMopaMu M rHeiicamu ampubonutoBoii
danun metamopbusma. MHreHcuBHOE NpOsiBIEHUE MPOLIECCOB IpaHUTH3A-
LMK TIPMBENO K IOSIBIIEHMI0O XapaKTEPHOrCe IMepecravBaHusl THEHCOB,
MMrMaTUTOB U TPaHUTOB C PaclibBYATHIMU KOHTAKTAMU M IOCTENEHHEIMU
nepexcnamMy oT OfHUX pasHocTedl Nopoxn K ApyruM. I'paHUTEl U MUrMaTHTHI
obpa3oBajiuck B CBSI3M C IpoOLIECCaMM IPOTEPO3OMCKON CpPaHUTU3AIMK
MeTaMopbuuecKux ropoi.

Mo cocTaBy BBIIENSIOTCS JIBa THIIA2 FPaHUTOMIOB: MIIarHMOKa3oBRIE,
dopMupoBaBumecs: 10 muaba3-cliMMTOBOH M OYUONUTOBOM popMaLUsiM
apxesi, U MHKDOKJNMHOBHE, Pa3BUBaBIIMECH [0 NOpClaM oCafOyHO-TEp-
pUreHHbIX GopMaumii. MUKPOKITMHOBEIE TPAHUTEI OTIIMYAIOTCS IOBBIIEH-
HBIMHM COJIEpXaHUsIMU YpaHa, CBMHI@ M Topusi, oboraiieHsl meyioyamy,
npeuMyiecTBeHHo karnueM. Copepxanye ypaHa B aHAaTEKTHYECKHX Ipa-
HuTax coctaBiisieT (6-9,6) - 10~ %, obiuee comepxaHue wenouest: (KZO +
+ Nay0) - 6-8,5 %, npu stom K;0:Na,0 = 1,5 - 1,9. C rpatutamu, vme-
oMy nono6Hoe oTHomenue K u Na, NpOCTpaHCTBEHHO CBSI3aHBI HATpU-
€BHIE METACOMATUTEL.

TonoxeHne MECTOPOKTEHUI KOHTPOINMpYETCsl pasiioMaMM KpPYIHBIX
30H rAyGUHHOTO 3aJIOXEHWs], OrpPaHUUMBAIOLIMX TPAHUTHBIA KYIOJ, HAXC-
ISuiicsl B neHTpallbHON yacTd MoOUIIBHOI 30HBI ¢ BOCTOKA U 3alapa (cm.
puc. 11). 3omH pa3nomoB HOpMUpPOBAIMCE B TEYEHWE ITIMTEIILHOrO BpE-
MEHH, HaUMHas OT PaHHEro NpOTepo30s. 3aNIOKEHUE UX CONPOBOIKAATIOCH
obpa3oBaHMEM MMIMATMTOB M OHaCTOMUIICHUTOB (puc. 12). Tponecces
Gonee no3uHed akTUBU3AIMH oGy CIOBUIM 06pa3oBaHUe MHOIOUMCIICHHBIX
MMJIOHUTOBBIX IIBOB M 3CH KaTakiasa, CONpOBOXIAEMBIX MeTaCOMaTH-
YecKMMM M3MEHEHUSIMU 1opoj. MUIJIOHUTH U KaTaKnasuThl pa3BUBAIOTCS,
KakK MpaBWIo, BOOJb Hauboryee MApeBHUX ONAaCTOMHMIICHUTOBHIX LIBOB,
HMMEIT MOIHOCTD JIECSITKM METPOB U OCODEHHO MHTEHCHUBHO NpPOSIBIIEHBI
CpeqM MHMTMATHTOB M TDaHUTOB, 3aMeljaiomux rHeficel. B TexTonvueckux
30HaX, NpPeJICTABNIEHHBIX 110JIOCAaMM M3MEHEHHBIX NMOpeH WMpPUHOH JIo He-
CKOJIBKHX JEeCATKOB METPOB, BHIENSIOTCS [NaBHbIH TEKTOHUYECKUT OB ¢
MMJIOHUTAMM W OpexuusiMd U ONepsiolue pa3peIBHBIE HApYILICHUS
(puc. 13). TunomopdubIM MHUHEpanOM METACOMATHUYECKMX K3MEHEHHBIX
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Puc. 12. CxeMa BHYTDEHHETO CTPOCHHS TeKToHO-MarMaTtuueckoi 3oHbL Ilo B.A. Kpynen-
1 — rueficsr; 25 — rpaHuTEL 2 — KPYIHO3EDHUCTHIE KAaTMEBhie, 3 — TPAXMTOMIHbIE, 4 — cpemie-
6y numaa; 5—9 — nopopk! ambubonosot dawpm: 8 —~ BIaCTOMMIIOHKTDL, § — GHACTOKATAKIIA3UTEL,
BbIE METACOMBTHTEY, 12 — MecTopOXIeHus! i pynorpostenieHnss; 13 — paixu rmabasos

nopopn sBisiercss ansGur. ANBOUTHTHI
HIMPOKO paclPOCTPaHEHH! BIONbL TEKTO-
HMYECKUX 30H M ONEPSIOLIUX TPEILUH,
craraloT MeJIKMe M KpyTHeie Tena (B
NECSITKM M COTHM MeTpoB). OHu rpyr-
MUPYITC B KPyNHBIE 30HBI IPOTSDKEH-
HOCTBIO B IECSTKHM KMIOMETpoB, Ipoc-
nieKeHHble 1o rnyouesl 2,5-3 kM. K
anpbuTuTaM  TIPUYPOUEHO  YPaHOBOE
OpyneHeHue.

B crpoeHMH 30H aNLOMTU3UPOBAH-
HBIX MOpOJ YCTAHOBJEHA OIpeneneHHast
30HalBHOCTh, OHa BHIpaXxaeTcsl B nocrne-
NOBaTENILHOM  3aMEMEHNU  HMCXOJIHBIX
MHUHEpAJIOB BMEIAIUX  [opoxy -
niuaruokKnasa, Kseapua W OuoTutra -
ansouTroM.

Puc. 13. CxeMa CTpOEGHHMS! TEKTOHMYECKOMH

30HE], KOHTpOJIpYOLieH NONOXEHHe
ypaxoHocHE1x anséururos. llo HIL Ipevuw-
HuKosy:

1 ~ marpuieBrie METACOMATHIbY; 2 — TPAHUTLE
3 — mMurMatuThL 4 — rHelick GnoTUTOBLIE; S—6—
PAsNIOMEL: 5 — OCHOBHOM, 6 — onepsitoilue; 7 -
Py XHHBIE 3aJI€XKU

o

HuKo8y:

3EDHUCTBIE, 5 — NIErMAaTOMIHBIE; 6 — "TeHEBHIE” MUrMaTHTHL 7 — 30HEI CMATHS], METMATH3ALIAY ¥
10 — MunOHMTL M KaTaKNasUTH! 3eNeHOCTaHIIeBOM cdawmy; 11 ~ cpenHereMneparypHLIe HaTpne-

B 3aBucUMOCTH OT cOCTaBa BMEIUAINIMX MOPOJ] B NPOMEXKYTOYHEIX 30-
Hax MoryT GopMUpOBATECH PUBEKHT, IrMpuH, XJIOpUT Ui snupot. Haubo-
Jiee CTYET/IMBO INPOUECCH AJIbOUTU3ALIMM NPOSIBIIEHH B IPAaHUTAX, XYKE B
rHeificax M KpUCTaJJIMYECKMX CJaHNAX, uyTO OODBSICHSIETCS] IOBBILEHHOMH
NPOHULIAEMOCTRI0 rPaHUTOB.

HpoMpiisieHHBIE CKOIUIEHUST YPAHOBBIX pyn CBSI3aHBI ¢ aNbOUTUTAMMU
IBYyX TUIOB: alnbOUT-3rMPUH-pUOEKUTOBHIMM U aNbOUT-XAOPUT-3MUIOTO-
BbIMM. ATNBEGUTMTHI NMEPBOrC THNA — CEpBIE, pO3OBATO-CEPhIE N0 OYpHIX,
M3MEHEHHBlE KaTaKJa3sHUTBl C BKpPAlNIEHHOCTHI0 YpPAaHMHUTA, MallaKoHa,
anatmta M cheHa. AnNLOMTMTEL BTOPOro TWIa BeTpevantcss pexe. OHH
oTnMyaloTcst Gonee TeMHOM okpackol {mo uepHo-Bypoii), B Ux cocraBe
BMecTO aM(pubona u arMpuHa MPUCYTCTBYIOT XJIOPUT, JMUOOT U KaJbIMT, a
U3 pyOHBIX MUHEDANIOB — HacTypaH, ypaHcoaepamuil neiKkokceH, Kodpu-
HUT U KOJIAOMOPYHO-METAKOIUIOUIHBI CHIIMKAT YpaHa U TMTaHa. YpaHo-
BBIE MUHEPAJIHl JIOKAJU3YIOTCH B YUaCTKaX nocieansOUToBOro KaTaKiasa
BO BHYTPEHHHUX YacCTSIX METACOMAaTHUYECKOro Opeoia.

B HaTpueBBIX METAaCOMATUTaX [MOCTATOUHO OTYETNIMBO IpOsIBNEHA
BepPTUKANIEHAA 30HANLHOCTE. BBepx no paspe3dy ansOUT-arupuH-pUGEKu-
TOBBIE METACOMATUTH CMEHSIOTCST - aNb0LY-XJIOPUT-3MUIOTOBEIMY, KpeMHe-
3€M IEepecTiaraercsl B BEPXHUX YACTAX 30H B BUIE NPOXKUIIKOB YW 30H
OKBapLEeBaHuUsL.

Bce u3BecTHHE B paiiOHE YpPaHOBBIE MECTOPOIKNEHHUSI IIPUYDOYEHB! K
30HaM aNbOMTUTOB, HO JIaJIEKC He BCe aNbOMTUTHI, PasBUTHIE B paiiCHE,
ypaHOHOCHEBI. VX Hanuuwe — OnaronpusiTHasi, HO HE €IUHCTBEHHAS Npej-
nocelIKa st oOpa3cBaHMA NPOMBILUIEHHBIX KOHLEHTpaluid ypaHa. Bax-
HBIM YCJIOBUEM HAKOIJIEHUS ¥ paHOBOM MUHEpANM3ayy SIBISIETCH HaMYUE
KDYINHBIX NPOHMLAEMBIX 30H KaraKilasa B HONrCXUBYILUX pa3fioOMaXx,
6aronpusiTHOE COYETAaHUE CKIAUATRIX M pa3phIBHBIX HUCHOKAnMiA (M3ru-
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GBI, YUaCTKHU CONPSDKEHMIA), UX MEXaHUYECKAas TeTEPOreHHOCTh (pa3nuyHast
CTEIEHD NIPOHUIAEMOCTH).

PynHeie 3a7Ie)KM MMET CJIOKHYH U3MEHYUByID ¢opMy, HeueTKue
KOHTYPHI, UX rpaHMIbl ONpeNeNsioTCa TONMBKO 10 pe3yibTaTtaM onpogosa-
Husl. HauGornee mmpoKO paclipOCTpaHEHR! PyJIHBIE 3aJIeXH B BUnE YILNIO-
LIEHHBIX JIMH3 U cTonboo6pa3HbIX .LITOKBEPKOB. B nipenenax pyIoHocHO#M
30HB! aNLOMTUTOB OHM 3afieraloT KynucoobpasHo (cM. puc. 13). Paamepn
OTJIETILHEIX 3aMexel 10 najeHulo, KaK npasuno, B 2—-3 pasa Gonblie, yem
o MPOCTUPAHUIO; MOLIHOCTE MX KM3MEHSIETCS B IIMPOKMX Ipefienax — OT
HEeCKONBEKMX MeTpoB no S0 M, vame 10-15 M; comepxanue ypaHa Baps-
upyer ot 0,07 no 0,2 %, B cpenHeM coctaBnsieT oxono 0,1 %. Pyns npo-
KUIIKOBO-BKPAIJIEHHOTO THIA.

CrapuA MMHepanoo6bpasoBaHnA

Munepan pyavan “ nocTpyAHaA

YpaHoruraHat
YpaHunut
HactypaH

Rasuant
KogdumHur
HupkoH
Anarur
Ccen
Pyvun
MarHerur
Femarur
Unemennt
flvpur

[anenut
Xansxonupur
Kap6ownar
Xnopur

3mporv
Anvbur
3rupvH
Pu6exknt
Buorur

Keapu

TexroHnyeckne
NOABWXKM

Puc. 14. Cxema nocneoBaTeNbHOCTH MHUHEPaNnoOBpa3OBaHus Ha YpAHOBHIX MECTODO-
nenusix B ansGututax. llo H.IL I'pevuwnuxosy
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MuHepasbHEI COCTaB pyZ IOBOJILHC PasHOOGDA3HbIi M CHOMKHDIA.
Bhinernsiorcst moutn Bce MuHepanbHble MomMbuKanmp ypasa. HauGonee
YacTo BCTPEYAIOTCH YPAHOTUTAHATHI, PEXKE — YPAHWHUT, HEHaOKEBUT, Hac-
TypaH U Koddurut. Ho coctaBy ypaHoTUTaHaTHl GNIM3KM K NaBUOMTY, HO
conepxaT KpeMHUI, xKese30, aMmoMUHUI U Kansimil. OHu HaGnonaoTess B
BHIIE TOHKOpaccesTHHOM BKpanneHHocTH (pa3sMephl BeineJIeHWMi—COTHIE
Iiony MUIUIMMETPa) B ACCOLMALIMM C XJIODMTOM, KapGOHATOM M TE€MATUTOM.
YpaHuHUT U HAacTypaH KpOME TOHKODACCESTHHONM BKpAIUIEHHOCTH CJIaralor
NPOXMIIKHK ¢ KapOOHATAMYU U FEMaTUTOM.

®opMUpOBaHME YPaHOBBIX MECTOPOXIEHWH B ansbUTUTax Ompepens-
eTcsl BCEH rEONMOTMYECKOH MCTOpHER pasBUTHSI MOGWIIBHON  30HBL
S1.H. BeneBues BRIIENSIET yeTHIPE OCHOBHEIX 3Talla Pa3BUTHSI METacOMAaTH-
YECKUX NPO1eCcCoB.

Ilepariii 3Tall — KanMeBoOro METACOMaTo3a — NposIBUIICS B MMKpPOKJIU-
HU3apuu nopon. Ol npoTeKan npu temneparypax sbine 400 °C, otHomeHue
Kaymsl K HaTpUI0 B pacTBopax coctaBnsino 0,41, KonuyecTBo Kansimsi —
oxono 10 %; cpesu aHUOHOB rUIPOKapOoHaT peobianaln Haj XJIOpPOM.

Bropoil atan - HaTpueBOro MeracoMartosa — BHIpa3MicS B obpa3o-
BaHUM METaCOMaTHYECKMX aNbOUTUTOB fipu Temmneparypax oT 200 o 400 °C.
OtHOWeHNe Kalusl K HaTpul yMeHbuaercs no 0,35, nossuuaercs conep-
XKaHWe XJIOpa U NOSIBIISIETCs cyNbdaT-VoH.

B tperuii stam ~ HAaTPUEBO-PY IHO-KapOOHATHOIC METaCOMATO3a — IIpH
Temnieparypax 120-300 °C - ¢popmuposanuct ans6ur, KapGoHaTH, mesno-
YHBIE TEMHOLBETHBIE MUHEDAJIHI U MUHEpAJE ypaHa. OTHOIIEHUE Kanus K
HATpUI0 CHIKaeTced ewe Comsme — po 0,23. IoBeunaeTcst comepiaHue
X710pa, PTOpa U HECKOJILKO CHWIKAETCS THIpOKapBOHAT-MOHA.

B yetBepThifi 3TaN Npoucxoouno oKBapueBaHue Nopom, o6pa3oBanuch
KBaprEBBIE U KapOOHaTO-KBapLEBHIE JKUTB C cynbdunamu. Temmnepartypa
npornecca He npeBrimana 120- 140 °C.

YpaHoBbie pyibl GOpMUPOBAIHCH NPEUMYIIECTBEHHO B XOME Pa3BUTHST
TiponeccoB TpeTeero sTana. C yeTBEpPTEIM 3TalloM GHISIO CBSI3AHO Nepe-
OTJIOXKEHUE PAHEE BOSHUKLINX YPaHOBBIX MUHEPAJIOB.

Hekotopsie uccrenoBarer ofbemMHSIOT TPETUil M YETBEPTHIA ITallbI
Pa3BUTUST METACOMATUYECKUX MPOLECCOB B €MUHHK ypaHOBODYIHHIA 3Tam
MUHEPaoobpa3oBaHus], BHIIETSS IBE CTAMMM — DYMHYI0 M [OCTPYIHYIO —
Kaxqasi U3 KOTOPHIX pa3lenisieTcs eime Ha npe noactamu (puc. 14).

Hlo maHHEIM M3OTONHBIX AHATIM30B BpEMSI CTAHOBJEHWS aJIbGUTUTOB
onpeneneHo B 1900-1800 mnH. net, a ypaHoBwix pyn — 1700-1600 M.
Jier.



4.2.2. Jene3o-ypaHoBEiE MECTOPOXICHHUSA

JKeneso-ypaHOBEIE MECTOPOXJIEHMSI BO3HMKIM IIOCJIE HAaJIOKEHWS! Kap-
GOHATHO-ILENIOYHOr0 METAaCOMATO3a Ha JKelle3ucTbie KBapuutel. OHY 3arera-
0T B XEJIE3UCTO-CIIAHLIEBRIX IOpOHax HIKHErQ NMpOTEPO30Si M MpHypoye-
Hbl K CIyOMHHOMY pasjioMy, OrpaHM4MBaiolleMy MOOHIIbHYI0 30HY Ha
BOCTOKE paccMaTpMBaeMoii Tepputopi (cM. puc. 11). Ceoeobpasue mecTo-
POXIEHMIT 3TOrO THIIA 3aKJIOYAETCS B NPUYPOYCHHOCTH ypaHOBODYIHBIX
TEN K 3alie)aM MarHETUTOBHIX Py, WX cyfcorilacHOM 3alleraHuu ¢ BMella-
IOIMMHM TIOpOfiaMH, MHTEHCHBHO M3MEHEHHBEIMH B XOf€ NPOLECCOB LIEJIo-
YHOro ¥ KapboHAaTHOrO METaCOMaTo3a.

B reonormyeckoM CTpOEHMHM DYJIHOrO paiioHa BBINENSIOTCS TPM CIPY-
KTypHHIX 3Taxa. B HmxxeM — dyHnamenre nnatgopMel — pasBUTH ap-
xelicKHe IIaruorpaHMTel, GHOTHT-aM(pUGONOBbIe rHelcs M aMGHOOIHTHL
Cpenuuit CTPYKTYDHBIH 372X TpENCcTaBJIEH NPOTEPO3OHCKUMM IOPOJIaMH
xene3opynHoii ¢OpManyy MHOreoCHHKIIMHaJIBHOro THna. B ee cocrase
CHHM3y BBEPX BBIIENSIIOTCSE TPU CBUTHL KBapLMTO-KOHITIOMEpaToBast,
JKeNe3opyIHast ¥ NecyaHo-cllaHueBast. HrxHsist cBUTa CIIOXKEHA METaKOHT-
NoMepaTamy, MeTanecuaHukamu u  ¢winnramu. Hopomer  oforames:
ypaHoM, ocOBEHHO FOpM30HTH! KOHITIoMepaToB. B paspese cpenHeli cBUTHI
FODH3OHTHI KECTIENIUTOB ¥ JKEJIE3NCTHX POFOBMKOB IEpecilauBanTtcst €
KpHUCTaJUTMYECKMMM CllaHuaMM. Nt JKeNe3UCTBIX MOpOof] XapaKTEpHO TOH-
KOTIOJIOCYaTOE YEPENOBAHME MarHeTHTa, FeMaTHTa M MapTHTa C KBaplleM,
KYMMUHITOHMTOM, KapBoHatoM u xnopuroM. CpemM KpucCTalImyecKMx
CaHUEeB pasNUyanT XJIOPUTOBHE, KyMMMHITOHMTOBHIC, OMOTMTOBEIE H
Kpapir-rpaduToBbie pa3HOBIAHOCTH.

BepxHsst cBuMTa NpefCTaBJieHa MeTalleCYaHMKaMM, KOHrJIOMepaTaMH,
BHOTHT-MYCKOBMTOBBIMH  KDHCTAJININYECKUMH  CJIaHUaMy, OGHMOTHTOBBIMH
rHeficaMy, NOJIOMUTaMM ¥ rpadMTOBBIMY FHEHCAMU.

ComepaHve ypaHa B noponax cienymoiee (8 n - 104 %): B mkHei
ceute — 4,4, B XenesucThlx oDOpa3’oBaHHMsAX 0,8, kpucTamMyeCKHUx
cnaHuax ~ 2,4, epxHeii ceute — 2,4.

Bepxuumii CTpyKTypHBIA 3Tax (nNatdOpMeHHBIH uexos) CIOXeH H3-
BECTHSIKaMH, IIECYaHUKAMHU M CyFTIMHKaMH KaitHo30HCKoro Bo3pacra.

Mo M3OTONMHBIM JaHHBIM BO3pACT CENMMEHTAIMM IPOTEPO3OHMCKHX
nopox 2700- 2600 miH. net, a Metamopduama 2200— 1900 mim. sert.

YpaHOBbIE MECTOPOXKTEHHUS: NPUYPOUEHBI K IKEJIE3UCTHIM M aJlIoMOCH-
NMKaTHBIM HOpOQaM cpeniHeil CBUTH CPEIHEro CTpYKTYPHOrO 3Taxa, KOTo-
phl€ BBIIENsIOTCH KaK nNponyKTupHbie. Iopomst NPONYKTUBHON CBHTHI
CMSITHI B CJIOXKHBIE CHHKNMHAJIBHEIE CKIIanKH, o6pasywor ¢IeKcypHbIe
UIrubel. YyacTKy MHTEHCUBHOrO NpOSIBIIEHMST CKIIAHYaTOCTH OCJIOKHEHBI
pa3pHIBHBIMH HapylIeHusIMH, @ TIOPOIbl M3MEHEHb! TIporeccaMy KapboHaT-
HOro M HaTpUEBOro METaCOMATO3a.
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Puc. 15. IlonoxeHHe YDaHOBBIX MECTODOXIEHMH B CKIamuathix cTpykrypax. Ilo
S.H.Beneauesy:

@ — B CHHKJIMHalLHOM cKiianke, 6 — Bo $pnexcypHoM uarube.

1-3 — nopoper: 1 ~ nopcrunauMe, 2 — NPOAYKIUBHOR CBUTH, 3 — TNepexpuiBawlye; 4 —
pasprHIBHbLIE HAPYIUEHUST; 5 — YpaHOBOPY IHBIE T€Na

Taxue GyaronpusATHHIE YYaCTKHU ONPENENSIIOT NPOCTPAHCTBEHHOE IO-
JIOXKEHME JKEJIEe30-ypaHOBHIX MECTODPOMIEHMH, TATOTEIMMX K ydyacTKaMm
LEHTPUKJIMHAJILHOTO 3aMBIKaHMS Y3KOi CHHKIIMHAJIBHOM CKIalKM MM K
KpynHBIM driekcypHbIM M3rubaM INopop MpomyKTieHOM cepuu (puc. 15),
KOTOpHIE MIPOCTIEIXUBAIOTCSA KaK IO NPOCTMPaHHIo, TaK H IO NaZieHMI0 NOpOl.
BHyTpn cHHK/IMHamM M B yuacTKax M3rMOOB pasBUTHI MHOTOYMCIICHHBIE
MOCJIONHEIE NPONONLHEIE M MONEPEYHbIE pas3phiBbl. ITH HApYIIEHUsE COTIpO-
BOXIa0TCs BpeKuMpOBaHueM, NOBLILIEHHON TPEIUHOBATOCTbI0O U HOCTION-
HBIM KIHBa)XOM; B pe3yJibTaTe 0Bpa3yioTcsi 30HBI NOBHIIEHHOA TNpPOHMLA-
eMmoctd. OcobeHHO IpOHMIIAEMOH [Jisli METacOMATMYECKMX pacTBOpOB
OKas3aJllach IPNKOHTaKTOBast 30Ha NIOpOJI BEPXHEH U cpenueii ceut (puc. 16).
B mecrax ¢pnekcypHbIx n3ruGop Hopos! pa3GUTHL Ha OTHEIbHNE GIOKH.

HenesopynHbie 3afiexy INpENCTaBIeHbl NNacTo-, NUH30- M CToNBO-
oBpasHbMH TellaMu aMbuBoN-MarHETHTOBOro M KapboHaT-MarHeTUTOBOIrO
COCTaBa, JIOKANM3YIOINMUCS B JKEJE3NCTHIX POrOBHMKaX, IKECHENNUTaX U
claHuax. enesopynHbIE 3aJieXH, JKENE3NCTHIE POrOBHUKM M CJIaHUHL IOT
BIINSIHUEM LIEJIOYHBIX M KapOOHATHBIX PAaCTBOPOB INpETEpIIEsM MHTEHCHUB-
HbIE METaCOMaTHyecKHE MaMeHeHUst. K 3TiM MeTacoMaTthTaM MpUypOYEHB
3anexu ypaHosex pyn. Ux ¢opMma momumHsiercst obumM CTPYKTYDHBIM
0CcoBEHHOCTSIM BMENIAONIMX TIOPOJl ¥ HACNENyeT OCHOBHBIE 3JIEMEHTHI MX
3alieraHms.

Bripensiorcsi yeThipe CTPYKTYpHO-MOpGOJIOrHuecKMXx THIA PYIOHBIX
TeI:

1) ynnowenHsie cronboobpa3Hble B pa3pe3e ¥ MNacToo6pa3Hble B INIaHE
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Puc. 16. TlpoctpaHCTBERHOE Pa3MeIeHNe YPAHOBBIX M XKEJIE3HHX DY Ha JKEJe30-ypaHo-

BbIX MecTopoxnenusix. Illo SL.H. Benesyeay:

@ - nnaH, 6 — paspes.

1 — xaitHo3oficKue oTnOKEHHs!; 2 — YpaHOBOPY IHbIE 3aNexy; 3 — KenesucTsie NOPoFHl, pubeKu-
TU3MPOBAHHbIE 1 ITMPUHMIMPOBAHHLIE; 4 — KapGoHaT-MarHEeTHTOBbie Pyqb; 5 — TIOpOgLI, Ne-
PEKPLIBAIOLIME JXENEIOPYAHYIO CBUTY; 6 — XENEMCTHE POrOBUKY U CTAHULL 7 ~TIOPOfbI, Tom-

CTMTIAIONKME JKENEe30PYRHYI0 cBUTY; 8 — ampmbommres; 9 — rpanursy; 10 ~ 30HE! Opexuuit; 11 —
TEKTOHMYECKHE HaPyILIEHUsT

XEeJe30-KapOOHATHBIX YPAHOBHIX PYM BHYTpH KPYIIHBIX 3aJieXel MarHeTn-
TOBBIX PYJl B 1UaPHNPHOM 30HE CHHK JIMHAJILHOM CKJ1a KM,

2) NUH3006pa3HbIe KeNe30-KapOoHaTHHIX YPaHOBBIX DYNl B yyacTKax
¢rexcypurix nepern6or Kprnsen KPYIHRIX CKJIAJIOK;

3) nnacroobpasHeie YPaHUHUT-HEHAIKEBUTOBLIX DY, 3aJIEraime B
aNeOUTHTaX Ha KPBUIbSIX rIIaBHOM CHHK JIMHANBHOI CKJIanKy;

4) cennoBUnHEIE YPaHVHHUT-HEHaIKEBUTOBBIX PYN B YYacCTKe LIEHTpH-

KJIMHANbHOrO 3aMBbIKaHUst CHHKIIMHAJILHOM CKITaKH.

OcHOBHBIE 3amachl NMPOMBIJIEHHBIX Pyl COCPENOTOYEHHI B DY IHBIX
TeJlax NepBbIX ABYX THMIOB. OHU HOBOJNBHO YCTOMYMBEI IO MOIJHOCTH M
HPOCTHpaHMIo, TNPOCNEKMBAKTCS HAa 3HAYUTENIBHYIO CIyOMHY, HMeEIoT
CPaBHMTENBHO IPOCTOE BHYTPEHHEE CTPOEHME, P2aBHOMEPHOE U BBIJIEPIKAH~
HOE paclpenesieHNe ypaHa, corflaCHOe ¢ obIuell CNaHLeBaTOCTHIO BMellla-
IOIUX TIOpOST.

. Ilnst nnactoo6pasHex PYIHBIX TENl B anbOMTUTaX XapaKTepHa Golnee
HpuXOoTiuBasi opMa, OpyneHEHUe PacIpenieNieHo B HUX TIPEPHIBUCTO, BHI-
JEJISII0TCA YYaCTKH My CTHIX TNOPOM ¥ HEK OHIUIMOHHEIX pyn. Uacto pyJ’]HLIe
T€Jla pacnajialoTcst Ha OTMEJIbHBIE PYJHBIE JIMH3bI, PACHOJIOKEHHBIE KVIIH-
coobpa3Ho 1 opmupyiomue B COBOKYTIHOCTH PYJIOHOCHYI0 30HY.
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Bce ypaHOBOpYIHEIE Tella IPMYPOUEHE! K pyIOBMEIaloUM MeTacoMa-
THTaM OBYX TUIOB: LIEJIOYHO-CHIMKATHEIM (HaTpHMEBbIM) M KapOOHATHBIM
(monomut-KansumeBbiM). HaTpueBrie MetacoMatmthl o6pasyloTcst IO
KBapl-6MOTHTOBBIM, aM(uBON-KBapLIEBBIM UM JKEJIE3UCTBIM POrOBMKaM M
COCTOAIT M3 albOuTa, IrMpUHa, pubekuta U pomycuta. KapGoHaTHRII MeTa-
COMAaTO3 pa3BMBAJiCsl IPEUMYINECTBEHHO II0 MAarHETUTOBHIM pyllaM H
KYMMMHITOHWT-MarHETUTOBBIM cllaHiiaM. COOTHOIEHHE MMHEDAJOB B
0BOMX THINaxX METAaCOMATMTOB M3MEHSIETCS] B 3aBMCHMMOCTHM OT COCTaBa
3aMelllaeMuix nopof. Tak, B XKEJNE3UCTHIX POroBMKax M CJIaHuaX 3rMpHMH
npeobNazaer Hajn aNbOUTOM, KYMMMHITOHMTOBBIE CJIAHLLI 3aMELaroTCst
Mg-Fe KapGoHaTaMy, a KBapLEBHIE IIPOCIION B XEJIE3HHX pyfax — JoJo-
muToM. C COCTaBOM METACOMATHTOB CBSI3aH M MMHEDAJIbHBIN COCTaB ypaHO-
BOit MuHepanusauuu. B ansGururax HabnomaeTcst BKPaIUIEHHOCTS YpaHCO-
TeprKalllero anaThTa, MallakOHa M HEHajgKeBMTa. B KapGonaTHBIX METaco-
MaTuTax IpeobllafiaeT YpaHMHUT, OTNaraiTcsi cBoeobpasHble KapOoHat-
JEJIE3UCTHIE YPAHOBHIE PYIIbI C YETKO BHIP2XKEHHOM NOJIOCYaTOH TEKCTY POl

Ilo MuHEpanbHOMY COCTaBY M TEKCTypaM pa3jIMyaioT Tpd THIa ypa-
HOBBIX PYI: YpaHMHHT-MarHeTWTOBBI, HEHAIIKEBUT-allEOMTOBBI M HaCTy-
paH-KobGMHUTOBEIIA.

YpaHMHNT-MarHETUTOBEIE pymst IIPENCTAaBIIEHH TOHKOpaCcCEesiHHOM
BKparenHoctsio ypanunura (0,001-1 mM) B monomure M 3rupuHe, ac-
COLIMNPYIOLIMX C MATHETUTOM. Y DAHMHUT B TECHOM CpacTaHMM C reMaTHUTOM
OKpYXaeT OTHOCHTENILHO ©§oJiee KpyIHBIE 3€pHa MapTHUTH3HUPOBaHHOIO
MarHeruta. Jlnisl pyJ1 XapakTepHa NoJIocyaTasl TEKCTypa, yHacliemoBaHHast
OT MarHeTUTOBBIX PYI.

B HeHanKeBHWT-aJIbOMTOBBIX pyJaX TJIaBHBII ypaHOBHI MuHEpall —
HEHAJIKEBUT ~ CJIaraeT MeJIKMe NPOKUIIKH, FHE3a UITM TOHKOPAacCESTHHYIO
KpamienHocts (0,001-0,1 MM) B MeJIKO3epHUCTHIX allbBUTHUTaX, B COCTaB
KOTOpHIX B HEBGOJIBIIOM KOJIMUECTBE BXOMOSIT 3TMpHH, PUOEKHUT, XJIODHT,
KanbuuT, reMatut. Kpome HeHayikeBHTa OTMEUEHB! GpaHHEPUT M ypaHUHMT.
Pyner atoro tvna ¢opMUpYRT NpOMBIIJIEHHBIE 3allEXH YDaHOBBIX DYR
CHUITMKATHOrO THIIA.

HactypaH-Koh¢MHUTOBBIE pyObl JIOKQJU3YKTCSl B KapOOHATHEIX MIIM
HATpPUEBBIX MeTacoMaTHTaxX. JINIE HUX THUITMYHBI NPOXKMIIKOBEIE M GpeKun-
€BLIe TEKCTYphL. Bcrpeuaircst oHM NOBONBHO YacCTO, HO B OFPaHMYEHHBIX
KOJIMYECTBaX M CaMOCTOATENHHOrO IIPOMBIUTIEHHOrO 3HaYEeHHSL HE UMEIOT.

BhimensioTcst ueThHpe CTamuu MuHepalloobpa3zopanust (puc. 17): 1)
panHsisi cunukatHast (ypaHosast I); 2) kapBoHaTHO-ypaHMHUTOBasi (ypa-
HoBas II); 3) noanusisi cunuKatHast 4) cyJibdunHO-HacTypaHoBas (ypaHo-
past HI).

B nepeyw cramuio c$hOpMHpPOBANIUCh OCHOBHBIE MMHEpanbl IpOLECCa
HATPUEBOrO METaMOMATO3a — CaXapOBMIHLIA M PO3ETKOBUIHBIA annbur,
1meNoyHbie aM$uBOIbl, anaTUT ¥ MaJlakKoH, 000rallleHHbIE YpaHOM M TOpH-
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CraavA MuHepanoo6pazosalmni

eM. YpaHoBbie MUHEpalibl — HEHAIKEBHT, OpaHHEPUT M, BO3MOXHO, ypaHu-
HUT — MOSIBJSIOTCS B KOHIE CTAAUH B CBSI3M C TIOHIDKEHHEM oOlLeil menou-
HOCTH pacTBOPOB, HacTyIMBiiel Mocjie CBA3BIBAHMSI HATPUSE B IIEJIOYHEBIE
CMJIMKATHI, ¥ IIOBHIILIEHNEM CONEPXaHMst YrIIEKHUCIIOTHL.

Bo Bropyw cramuio o0pa3oBajiuCh rpaHaThl, INHMPOKCEHBI, 3MHUIOT,
KapBoHaThl M NMPHUT. 3aMETHO BO3pociia pofk YrJIEKHUCIIOTH, YTO BEIpa-
3UJIOCH, B TOSIBJIEHWM MNJIAaCTMHUYATOrO FEMaTMTa JIOJIOMHTa M CHNIEPHTa,
3aMellleHUN MarHeTnTa MapTuToM. C JOJIOMUTOM BHIIENSETCS M YpaHUHNT.

Tpetbst cTagus ABNAsack 6e3pynHoit. B aToT nepron NOBTOPHO OTIara-
TIUCh THNHYHHIE MMHEpallbl HATPHEBBIX METacOMaTHTOB — 3rMpHMH, Lieslo-
ynple ampuboIel, ans6uT M rungpocmosl. Ux GopMmupoBaHue CONPOBOXIA-
JIOCH YACTUYHBIM PaCTBOPEHHEM U NEPEOTNOKEHNEM OKCHIIOB U CHIIMKATOB
ypaHa.

K uerBepToil cTagMM OTHOCHUTCSL pa3BUTHE KapOOHATHHIX M KBapil-
KapBGOHATHBIX TNPOKMUIKOB C HaCTypaHOM, KOGGHHHTOM M BKIIOUEHHSIMU
cyns¢unor. Oun oGpa3oBLBaiNCh NPEUMYIIECTBEHHO Ty TEM BBINOJIHEHUS
MIPUOTKPHITEIX TIONIOCTEN NIPH OrpaHNUEHHOM METacoMaTO3€.

CMeHa MHHEpPaNILHOrO COCTaBa B Ipouecce GopMupoBaHMSt pyn CBH-
IIETENILCTBYET O 3BOJIOLMM PYJIOHOCHBLIX PaCTBOPOB, NPOMCXOJMBLIEH B
pe3yJibTaTe MHTEHCMBHOrO MpOSIBJIEHUS IIPOLECCOB MIENIOYHOro M KapGo-
HAaTHOrO METACOMATO32a.

I'ene3uc MecTOpoXmeHMA. MeCTOpPOXKIEHHSE NBYX BBINIEJIEHHBIX THUIIOB
uMeloT obluii reHe3Nnc M OTJIIMUAKTCS JIMILL TEM, UTO METAaCOMATHTE XKelle-
30-ypaHOBBIX MECTODOXJIEHMII pa3BHBaiUCh TO NMOPOIaM XKEJe30pynHOH
topMatiuy, a COBCTBEHHO YpaHOBBIX MECTODOXIEHUH — IO CHUIIMKATHBIM
TOpOJiaM ' IPAHMTOMIHONO » COCTaBa.

B HacTrosilllee BpeMst CYIIECTBYIOT TpH KOHLeMmuY ux ¢opMupoBaHusi:
meTamopdoresHasi, rHApOTEpMalibHasi MOCTMarMaTHYeCKast M1 METEOpHO-
roBeHuNbHasA. Konuermms meramopdoreHHOro NpoMCXOXJIEHUs, pa3pabo-
taHHast wkoJoii S.H. Beneenera, npemnonaraeT NEPBUYHOE CHHTEHETH-
YecKoe HaKOIUIEeHHE ypaHa B MOpojax M MOocNenyilee ero nepepacrpe-
IeneHMe M NepeHoc B Npoiecce MeTamopduama M yibTpaMeraMopguama ¢
0Bpa3oBaHMEM MPOMBIMUIEHHBIX CKOIUIEHMI ypaHOBBIX pyH. BeposiTHEIM
HMCTOYHMKOM ypaHa JJisl JKeJIe30-ypaHOBBIX MECTODOXIEHHMH CuMTanTCs
NOpOMsl HIDKHEH MeTanecuaHo-KOHIJIOMEPAaTOBOM TOJIIM ¢ MOBHIIEHHBIM

Cunvscanysan pansms KapGoHarHo- | Cunukarnan Cynbhuaro-
yPauuHnTOBaA|  nosaHAA HacTypaHosan
{ypaHosan 1)
{ypamosan I1) [{6e3ypanosan)l (ypanosan IIl)
Munepanbran accoynauva
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Puc. 17. Cxema moCieHOBaTeNbHOCTH MHHEPaNocoGpasOBaHHs Ha e Ne30-ypaHOBOM
mecropoxneruu. Ilo B.H. Kykoeoii:

1 — ypanconepkawiue MuHepansHbe accoLmaLyy; 2 — MMHEpaNbl BMEIAOUMX TI0POR, BXOHSA-
ume B cocras pyx; 3 - nanpaenenHocTs MeTacomarosa; 4 — ppobnenue PaHHUX MMHEpaJbHBIX
accoLMaimii, TPHOTKPHIBAHUE TPELIMH
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copmepXaHueM ypaHa, a Jiisi cOBCTBEHHO YDaHOBBIX MECTOPOXJIEHMIA —
KJIacTOr€HHbIE MopoIbl HUKHEro MpOTEPO30st.

CraHOBIIEHHUE XeJIE30-ypaHOBEIX MECTOPOXKIEHHIT NPOMCXOOUIIO BHYT-
pM MOPOJI IIPOTEPO30ICKOro CTPYKTYPHOIO 3TaXa B PE3yJbTaTe NepeMelle-
HUst ypaHa M3 MOpPOJl HiDKHeH CBMTHI MO CKIaOYyaTO-pa3phIBHBEIM 30HAM
MIOBBIIEHHOH ITPOHMLIREMOCTH M OTJIOKEHMSI €r0 B IopojiaXx CpemHed
JKeNe30pyIHOM CBUTHI.

Ha cobcTBEeHHO ypaHOBLIX MECTOPOXOECHHSIX B allbBUTHTax Ipollece
ynbTpaMeTaMopduaMa TIpUBEN K NEPEKPUCTAIIIIN3aIMH U [IEPEIiaBIIEHHIO
KJIaCTUYECKMX TOPOJ HIDKHEro NPOTEPO30si, KOTOpHIE SIBUJINCL HCTOUHH-
KOM MUMHEPallM30BaHHBIX pACTBOPOB. JTH BOIbl MOrJIM TEPEHOCHUTh U
KOHUEHTPHPOBaTs DOJIbIuNe MacChl MUHEDANILHBIX BEIIECTB, B TOM YHCIIE U
ypaH. ABTOpH FHIIOTE3H! HOMyCKAKnT BO3MOXHOCTH yuacrust B dopmupo-
BaHUM MMHEPaNIM30BaHHBIX MOCTYJIbTPaMeTaMopPHUECKUX pacTBOPOB 0Be-
HUJILHBIX (IOOKOPOBHIX) BOJ M BOI FNYGHMHHON LUPKYNSLHUH. ITH pacTBO-
pBI MOFJIM NIPOHUKATH IO 30HaM OPOOJIEHNs], BhI3bIBas allbOUTU3ALMI0 BME-
IAIOIUX MOpOJ M NOCTIENyIOLIEE OTJIOKEHUE YPAHOBLIX, Y.

®opMbl TIEpEHOCA PYJHBIX KOMIIOHEHTOB B DacTBOpax M IIPUUMHBI
PYIOOTIIOKEHUS ObUIM: TE e, YTO U B ODBIYHBIX IOCTMarMaTHUECKUX ruf-
pPOTEPMAJILHHIX PACTBOpAX.

Konuemms meramopdorenHoro o6pa3soBaHMsi YpaHOBBIX MECTODOX-
IeHu# NIOOTBEPIKAaeTCs CIeny M HaKTopamu.

1. Pynusie TeNa MECTOPOXIEHHH JXEJe30-ypaHOBOrQ THIa 3aJieraiT B
JKeNe30-ClaHLEeBbIX opomax am$ubonopoil ¢auum meramopdusma BHe
KaKoW-JIN0O CBA3M ¢ MHTPY3MBHBIMH T€NlaMM MM 06GNacTsAMM rpaHUTH3a-
UMH.

2. KapboHaT-MarHeTHT-ypaHOBBIE PYIbl XapaKTEPU3YIOTCS MOCIIOMHBIM
BKpanJIEHHBIM paclpenefieHUeM YpaHOBBIX MuHepasioB. Onpepnesnsioliast
pofib MpuHaAJiekala 6IaronpusATHHIM CKIIaYaThIM CTPYKTypaM. B 30Hax
6peKuMpoBaKsust BCTpeUeHb! 06JIOMKHM yiKe chOopMUPOBaBHIMXCSE [TOCTIONHO-
BKDAIUIEHHBIX PYI.

3. MzoromHpléi BO3pacT HaTpHeBBIX MeTacoMarturos (1,8—1,65 mipm.
7IeT) COBNaJiaeT CO BPEMEHEM 3aBEPLIEHNS] MeTaMopdu3Ma U yJbTpaMeTa-
Moptdm3Ma HMXHENPOTEPO30HCKUX Nopox. V30ToNHBIA BO3pacT rilaBHBIX
THIIOB MOCJIONHO-BKPAIJIEHHBIX Pyl COOTBETCTBYET BO3pACTy alibOMTHTOB.
IlepeoTIIoKEHHBIE TIPOKMIIKOBEIE PYIbl ¢ HACTYPaHOM MMEKT GoJiee MoJo-
JIoH BO3pacT.

4. CobcTBEHHO YpaHOBBIE MECTOPOMJIEHMSI B albbuTuTax chopMMpo-
BaHpl B X0Jie €OUHOro mnpouecca B 06CTaHOBKE BHIHOCA HATPHUS U3 OKPYIKa-
fomux nopox. 'paHuTombl, B KOTOPHIX 3aJIEra0T YPaHOBBIE MECTOPOXK IS
HMSl, OTNINUaKTCs BhICOKUM (6oree 1,5) Kanuii-HATpUEBBIM OTHOILEHHEM.
Ipouieces 1ENIOUHOrO METAaCOMaTo3a M pyHooOpa3oBaHUsl XapaKTepHay-
roTcst OBIIHOCTHI0 MPMBHOCA ¥ BBIHOC2 3JIEMEHTOB. [Ipennonaraercs, uto L3

84

Tabnuna 10.

Cpennue suavenns abcomoTHOrO BO3pacTa Pa3NHYHLIX 00pasopanni paloHa MeCTOpOX-
xenwil ypanoHocH:x amsGurarop. Ilo B.A. Kpynennuxosy

O6pa30BaHye pa3jIMUHBIX 3TAlOB Ananuaupo- Bospacr,
pa3BHUTHA pailoHa BaHHbII Ma- Merop, ™IIpH,. NeT
TepHan
AG6uccanbHrle paHHENpoTepo3otic-
KOl TEKTOHO-YIJIETpameTareHHOH
aKTUBM3aUuKM (NPOTOAKTHBU3ALMNM)
KaJlueBble I'PaHUThL Linpxon U-Pb 2-1,95
30HBI CMATHA ¥ OyIuHaxa Buorur K—Ar
TIerMaTHThI ” K-Ar 1,95
671aCTOMHIIOHUTHL ” K-Ar 1,95
BEICOKOTEMIIEpaTy PHbIE ypaHo- ” K--Ar 1,95-1,9
HOCHBIE KaJlieBble METACOMATH-
Thl
I'vmaGiuccankHble — MPUTIOBEPXHOCTHBIE
NpoTepo30#ickoit TEKTOHO-Marma-
THYECKOH aKTHBK3ALMM:
rpaHM Thi-pariaKuBu buotur K-Ar 1,8—1,75*
» Hupxou U-Pb
iKY TUKPUTOB Buorur K-Ar 1,8
HaTpueBble METACOMATHTEL Pubexut K-Ar 1,75-1,6
YDPaHOBLIE Py b Hactypan
" TuTtanatst U-Pb 1,8 -16
ypaHa
patiku rabbpomabazos Tactunrcut K -Ar 1,6
Hallki aHOPTOCHEHMTOB BanoBas npo®: 1,4
IlnatdropmeHHble:
nDafky 1naba3oBbix nopdupu- > K-Ar 1,2-1,3
TOB
U3 ony6nuKoBaHHEIX paGoT.

FPaHNTOMIIOB B PYOHBIE aNhGUTHTE IPMBHOCHIIMCH HATPHI, YDaH; BaHATINM,
Gepuinuii, UTTpKi, UTTEPOMl, CTPOHIIMIA, 1MPKOHHI M TOPHIA.

5. Hsotonumii coctaB Kucliopoma (160 v 180) B rpaHuTax M GHOTH-
TOBBIX rHelicax GJIM30K K TaKOBOMy B aJlIbOMTHMTax, pa3BHBaBUIMXCSL MO
3THM TIOpOHaM.

CTOpOHHMKHM FrMIpOTEpPMaflbHON IMIOTE3Bl BHICKA3HIBAKT [OBa BO3-
MOXHBIX CaMOCTOSITENILHBIX BapMaHTa 0Gpa3oBaHMs! YPaHOHOCHBIX allbbu-
TUTOB. OHM CUMTAIOT, YTO MCTOUHMKOM ypaHa OBUTH NOCTMarMaTUYECKue
pacTBODBI, OTHEJIUBIIMECSE OT KPHUCTAJIIM30BABIINXCA MACCHBOB PaHHENpo-
TEPO3OUCKMX KallUEBbIx rpaHUTOB. OHAKO 3Ta KOHLENLHs ONIPOBEPraeTcst
(baKTamMM PE3KOro HecOBMameHNUst BpeMEHU BO3HMKHOBEHMS! YDaHOHOCHBIX
anbBUTUTOB M KallMEBhIX METACOMATHUTOB, BO3paCT KOTOPhIX COOTBETCTBEH-
Ho 1,8—-1,6 u okomno 2 mnpp. Ner (rabn. 10). Kpome Toro, rpaHuTOMzBI
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dopmupoBanucs B ycrnoBusix GoNbIKX FIyOHH M BHICOKMX TEMIEPATYD, a
YDPaHOHOCHMIE aNbOUTUTH! Pa3BUBAJINCh MO rIyGHHHBEIM yNsTpaMeTaMophu-
YeCKHM IoponaM, OKa3aBIIMMCSt B MPOLiecce IUTMTENIHHOM 3pO3UM B TIpH-
NOBEPXHOCTHBIX Y CIIOBHUSIX.

llpyrye xe mpuBEpKEHLS! KOHIENMM rHIpOTEPMAJILHOrO MPOMCXO-
KJIEHUS! MECTOPOXIEHMM OCHOBBIBAIOTCSI Ha IPENCTaBIIEHMM O CBSI3M
FHIPOTEPMANLHOR AESTENBHOCTH € IPOLIECCaMM [IPOTEPO30ICKON TEKTOHO-
MarMaTHYecKol aKTHMBHU3aiMy. ITO NOATBEpIKIAeTcst GIM30CTHIO BpEMEHM
0bpa3oBaHisl ypaHOHOCHHIX aNlbOMTMTOB, KaTaKJasUTOB M MMIOHUTOB (B
30HaX pasJiOMOB), 2 TaKKe MOJIOFMX TEKTOHMYECKMX BIalyH, BBINOJHEH-
HBIX HHIKHENPOTEPO30HCKUMHU BYJIKAHOTEHHO-OC2TIOYHKMH [OpOAaMM,
TPUNOBEPXHOCTHBIX TPRHUTOB pallakMBM, HaeK NUKpUTOB M rabbpomma-
Ga3oB (cM. Tabn. 10). Bce 3TM mposiBNIEHMST MarMaTMuecKod M TEKTOHHU-
uecxoﬁu HEATENSHOCTH NPENCTABNISIOT CODOH COCTABHbE 3JIEMEHTH! MpO-
TEPO3OHCKOH TEKTOHO-MarMaTHUecKoll aKTMBU3alMM. JTa KOHUENnus
JIOCTaTOYHO yBenuTeibHO NOATBEPIKIAETCS TPUBENCHHON CBOIKON MaHHBIX
abCOMOTHOro BO3pacTa Pa3NMYHBIX THIIOB TOPHBIX [IOPOI M YPAHOBBIX PYII.

CornacHo rurorese 0 METEOPHO-IOBEHUIILHOM IIPOMCXOXIEHHN Y paHO-
BBIX PyJl, Mx GopMupoBaHue 0ByCcIOBIIEHO UUPKYIALMei 10 30HaM pa3Jio-
MOB METEOPHHIX BOAI. B mpowecce tupKy sty NPOMCXOOKIIO HX :CMEHICHMA
C WBEHUJIbHHIMH BOTIaMH, COTIPOBOXIaBIlieecsi MOBBIUEHUEM TEMIIEPATYPEL.
ITH BOMH MOFJIM M3BJIEKATh YpaH M3 BMEIAIMX MOPOL U TEPEOTIIarats
€ro B BHUJIE NPOMBIUJIEHHNX KOHUEHTpanui B GNaronpusiTHON reorioru-
yeckoiil obcranoeke. Hccnenopanust 10.A. Bopmesckoro u JIpyrux IoKasa-
W, YTO BEPXHMI Mpeniell TeMIlepaTyphl MPOLECCOB anbBuTH3aruy, Kapbo-
HaTHM3aLy¥ ¥ yPaHOBOTO pynooGpa3oeanust He npeBsiwian 130 °C. Hatpu-
€BBIH METaCOMaTO3 M OTJIOXKEHHE YPAHOBBIX PYIl CBSI3LIBAIOTCSL C NESITEIh:
HOCTHI0O TIOBEPXHOCTHHIX BOJf, YTO MOATBEPXKOAECTCS COOTHOMICHHSIMU
M30TOTIOB KHcliopona  (180/160) u yrnepoma (13C/12C). PymnoHocHble
PacTBOpH! 6pUIM OBOralieHs! JIEFKMMM M30TONaMH 3THX 3JIEMEHTOB, UTO
XapaKTEPHO ISt NOBEPXHOCTHRIX BOJI.

Ilo COBOKYMHOCTM TIPMBENIEHHBIX NAHHHIX OMpejelieHns: aBCoNIOTHOro
BO3pacTa Pa3NMyHbIX MOPOJ M YPAHOBBIX DY, U30TONHBIX aHAJIM30B KHC-
JIopozia H yriiepopa Havubornee y6enuresbHON MpencTaBisieTcsl KOHLETILSE
0 (bogmupesaﬂuu YDPaHOBBIX MECTOPOXIEHHMI B CBSI3H € MPOLIECCAMM IIpOTe-
PO3OUCKON TEKTOHO-MarMaTHMYeCKOll aKTHMBM3alMM MAPEBHMX IIaTdopM.
BeposiTHBIM HMCTOYHMKOM MeTanmfla MOINM GHTH KOMIUIEKCH IpEBHHX
nopoJ, oboraieHHsle ypaHoM. He HCKIIoyaeTcst 1 BO3MOKHOCTb aKTHBHOFO
YUaCTHsi METEOPHBIX BOM B 06pa3s0oBaHMM MeCTOPOIKIEHHIA.

4.3. MECTOPOXKJIEHHS! YPAHOBOH, 30JI0TO-YPAHOBOH H HHKEIb-YPAHOBOH
®OPMAI(HH B MATHESHAJILHHX METACOMATHTAX

MecToposxeHHst 3Toil rpyIinsl, Briepeeie BhsiBlieHHbie B 70-x rr. XX B. B
npepmeniax noKeMOpuiickux wmmToB ABcrpanum u KaHamel, monyunin B
reoNIorMuecKoil IMTepaType Ha3BaHUe YPAHOBRIX MECTOPOXIEHMII ~Hecor-
nacusi”. Ouu obNamator GONBIUMMY 3allaCaMM BBLICOKOCOPTHBIX YPaHOBBIX
pyn (Bonee 25 % MupOBBIX 3allacOB ypaHa KalMTaJIMCTUYECKUX M pas-
BHBAKLMXCS CTpaH), MHOTIa ACCOLMMPYIOIIHMX € 30JI0TOM MITH HUKENEM.

HecMoTpst Ha NpOCTPaHCTBEHHYI0 pa3obLIEHHOCTs YPAHOBBIX MECTO-
poxnenuit Apcrpanuy 1 KaHaqipl, B MX CTPOEHHM M YCIIOBHSIX 0Bpa3oBaHusI
OTMEUEHO MHOro OOIIero, 4To MO3BONMIIO OGHEINMHMTS 3TH OOBEKTHI B
enuHywo rpynny. Ha Bcex MECTOpOXOEHHSIX JIOCTaTOYHO YETKO MpOsiBJIEHA
PYIOKOHTPOJIMpYIOLast POJIb KPYITHBIX FE0JIOrMUECKNX HEeCOrNacuii Mexny
BepxHUMH (GOpPMAlMSIMM FEOCHHKJIMHAJILHOIO CTPYKTYpHOro 3Taxa H
3alieraomUMM Ha MX 3pOIMpPOBAHHON TOBEPXHOCTH IPOTEPO30HCKUMH
OTJIOKEHUAMY INaTHOPMEHHOFO yeXJa.

4.3.1. 3osnoTo-ypaHoBHE MecToponneHusi pernona Ilaiin-Kpux (CeBepHast
TeppuTOpHsi ABCTpaIMH)

CebepHasi TeppuTopusi ABCTpaJluM pacrlOJIOKEHa B Ipefiefiax IpOTOreo-
cunkuHamu Haiin-Kpuk, chopMupoBapLieiicst Ha apxelcKoM ¢yHnameHre
B Kpaepoll yacTu HeHTpallbHO-ABCTpalMiiICKOro IMTa B paHHEM IIPOTEPO-
30e. OnucaHMe FeoNOrMuecKoro CTpOeHHsl CEBEpHOM TEPPUTOPMM M OCHO-
BHHIX ypaHOBBIX MeCTOpoXmeHuii npuseneHo B paborax ILI. Crioapt-
Cmuta, P.C. Huoxema, U.X. Kpuka, H.IL Jlapeposa, A.O. CMHJIKCTHIH ¥ JIp.

B crpaturpaduueckoM paspese BhIIENSOTCS GyHNaMeHT LiKTa, MeTa-
MOp}H30BaHHBIE OTIIONEHHUS MpoToreocnHK MHamy Maiin-Kpuk, nnargop-
MEHHBI UeXO0Jl, CIIOXKEHHBI BEPXHENPOTEPO3OHCKMMH cNabo Meramopdu-
30BaHHBIMM TOJIIaMu Nopol ¢opmaumy KoMGONIXM M PHIXJIBIMM ME30-
KaliHO30HCKIMHM oTNOXeHusiMH (puc. 18).

HopoOw: fyHOamenTa 06pasyoT KpyIHOE NONHSATHE B LIEHTpafnbHOM
yacTM pailioHa. 3eCh PasBMThl HauboJiee NpeBHME MeTaMopu3oBaHHbIE
nopogpl apxest, Kymnoja, BO3HMKIIKE IIPpY aHATEKTHYECKOM Ipeobpas’oBa-
HMH HIDKHENPOTEPO30HCKMX NMOPOL.

B nporecce nocieyolero MeraMopduaMa, nocrurumero am$pubonosoi
crynesy, HOpMHpOBANINCEL THENCH, MMIMAaTMThI, JKEJE3NCThIE KBapLHMThL.
CranopJieHHe nopoyl GyHnaMeHTa oTHOCAT K py6exy 2500~ 2400 mnH. ner.

- ITopodut, crazarouue eeocunkaunant Hatin-Kpux, Hakalnyeanuce B
MHTpaKpaTOHHOM GacceiiHe NpH NepeMEHHON KOHTHHEHTalbHON M MeTKOo-
BONHOM MOpPCKO# 06CTaHOBKE B TIEpHON paHHEro MpoTepo30si (24001870
MIH, Niet). B nieniom no pa3pesy ocafouHbie TOJNIM OTJIMuUaloTcst darmals-
Holi yctoitumpocTbio. Mccnenopatenu reolorHueckoro crpoeHusi CeBepHOH
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Puc. 18. Cxema reosoruueckoro crpoeust peruota laiin-Kpuk. o I.P. eepcy u np.:
1-2 — ornoxenns nnar¢popMeHHoro yexna: I — Menopbe, 2 — nosgHenporeposoickue GopMa-
1imu KoMm6ommku; 3—7 — MHTpy3uBHEIE ¥ MeTaMOP(HUIOBAHHEIE KOMILIEKCH PaHHEro IpoTepo-
30s1: 3 ~— ponepurst Osuneny, 4 — rpanntel Habapiiek; 5—6 ~ meraMophM30BaHHbIE MUTMATHTHI
KoMriieKeos: 5 — Haypnanmx, 6 — Mupa ®omne, 7 — rpaHuTM3MPOBAHHOE SO KOMITIEKCa
Humbysar; §—11 — reocHHKIMHalbHbIE KOMIUIEKCH! paHHero miporepososi: 8 — dopmanms
Kynnun, 9 — necuanuxn Mounoksio, 10 — dopmaums Kaxum, 11 — KeapuTst ¥ rHedich! rpymmisl
Kakany; 12 — niopomr! apxeiickoro ¢yHpamenTa — Komnileke Hanam6y; 13 — rextoHmnueckne
Hapywexusi; 14 — ypaHoBble MECTOPOXHEHUS M Py HONPOSIBIICHUS

TEPPUTOPHMH ABCTpalluM pa3JfINyaloT YETHIPE CTAIINM Pa3BUTHSI FEOCHUHKIIN-
HaJu.

lleppasi ctamusi Beipasuyiack B pudToOGpasoBaHMM M HOrpy KeHHH
apXefCcKOro OCHOBaHMsl, UTO NPHMBENI0 K BOZHMKHOBEHHMIO TpOra M QBYX
CONPSDKEHHBIX ¢ HUM wenbdoB. Haubonee mpernue nopome! 3T0ii cTamum
obbenuHsmoTest B rpynmy Kakany. OHu npesicTapneHs! necyaHMKaMH, apKo-
3aMM, KOHrJIOMepaTaMM, KBapuUTaMH, cllaHUaMM, rHeiicam. B nansHeld-
IIEM B LIEHTpE FEOCHHKIMHam chopmupoBanacs Momsas (Gonee 3000 M)
TOJIIl2 TOHKOKJIACTHYECKUX M XMMHUECKUX OC2IKOB — MMPUTUCTHIX yrile-
PONUCTO-KPEMHMCTHIX CIIAHLIEB, allEBPOJIMTOR, KapOOHATHEIX MECYaHUKOB,
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JIOJIOMMTOB M CJIaHLER. ITH Nopoms o6benuHens! B ¢opManmio Kaxun. Oun
HIMPOKO paclpocTpaHeHsl B obpamnenvn nonHsatnst Hanamby. B npepenax
Tpora Ha OTHENBHBIX yuaCTKax IposiBUIICSE CyOMapHHHBLINM OCHOBHOI BYJI-
KaHU3M.

Bo BTOpyI0 cTanuio MpOM3OHUIO JIOKaNsHOE BO3ObIMaHUE apxedicKoro
OCHOBaHHS, YTO BBI3BAJIO NPUBHOC KJACTMYECKOro Matepualla B TPor ¥ Ha
menbgpl. Bokpyr NpUNONHATHIX YYaCTKOB BO3HMKAIOT [IPOTSHKEHHBIE
aJUTIOBHATIEHBIE KOHYCHI, CJIOXKEHHbIE HEeCUaHMKaMM M KOHIJIOMepaTamM,
KOTOpHIE IO MEpe yIalieHWsi CMEHSIOTCSL JIMCTOBAaThIMHM aJIeBPOJIMTaMM,
CJIMHUCTBIMH CIaHIIAMHK ¥ KBaplieBbIMH TlecyaHMKaMi. OHM 00BeIMHAIOTCS
B rpymny MayHrt-Ilaprpumx.

Tpetpst craiust pa3BUTHS] FEOCHHKIIMHANN Hauanach ¢ TEKTOHMYECKHX
IBIJKEHMH, MpMBEOWMX K HOOHATMIO M CKJanKoobpasopaHMio. Pexum
BO30bIMaHUst CONPOBOXIANICS TIEHEIUIEHU3atuell paHee cGopMHUPOBaHHBIX
ocafouHbix ToNI. TeKTOHHMYeCcKasl aKTHMBHM3aiMsi CMEHMJIach cTabunmsa-
uMell M MOpCKOH MEJIKOBOMHON TpaHCrpeccHell, CONpoBOXIaBlueiics
HaKOMNIEHNEM XMMHMUECKMX M OpraHoreHHmix ocamkos (dopmaumsi Kyn-
muH). OHM mnpeobiiajaloT B 3amafHON yacTH FEOCMHKIJIMHanu. B KoHue
CTaJIMM TNPOMCXOOUT BHEJpPEHHE TONEMTOBbIX GaszanstoB (monepurnr 3eii-
My), IPEHMYILECTBEHHO B BUE CUILIOB.

C yeTBepTOli CTamMell CBSI3BIBAICT BO3HMKHOBEHHE OCHOBHOH CKIai-
yaToOCTH, MeTaMopbHuecKye Npeobpa3oBaHust, OPOreHe3 U NMOCTOPOreHHYI0
HHTPY3MBHYI0 mesiTeNlpHocTh. CreneHn MeTamopduama mopon ( Kak M uH-
TEHCMBHOCTb CKJIaJUaTOCTH) BO3pacTaeT B HalpaBJIEHUHM C IOr0-3anafa Ha
CEBEPO-BOCTOK OT 3eJieHocTaHNeBol ¢auuy Ha woro-zamnafie uepes ambu-
fonopyio B obnactv nieHTpalbHOro nopHsitnst Hanamby 1o rpa”ynuToBOM
Ha ceBepo-BocToKe. Hambonee rnyGoxo MetamMopdu3OBaHHBIE Pa3HOCTH
TIOpOJI BHIAENSITCS Kak KoMiJieke HumbyBar, clioeHHbI rpaHHTOMIHbI-
MM MHCMaTHMTaMM, FpaHUTaMH, rHelicamu, cnaHuaMu. OHM obpa3oBanuce B
pe3yibTaTe aHaTEKTHUecKMx Ipeobpa3oBaHmii m Meramopdusma nopon
¢yHnameHta B paHHem mporeposoe (1870—1800 min. ner). Kommnexc
HumbByBar nmeeT KOHIEHTPHUECKOE CTPOEHHE: FPAHUTOMIHOE SIAPO OKPY-
JKEHO 30HON MUIMaTHUTOB M TMOCJIONHO MHBEHMPOBAHHBIX THEHCOB M BHeENI-
Hel 30HOI CJIaHLIEB M THEHCOB.

NHTpy3uBHast OesiTENHHOCTH MpOsiBUIlack B 0Dpa3oBaHMM MaCCHBOB
rpaHuTOB, CHEHUTOB, rpaHomuoputoB (17801730 muu. ner). BHempenue
rPaHUTOMJIOB CONPOBOXIANIOCH OPOrOBMKOBaHMEM BMeENAIOIMX nopox. B
rpaHUTOMIIAX OTMEUAlOTCsl MOBLIIEHHBIE comepXkanHus ¢Topa M Gopa.
KonmuuectBo ¢imooputa HOCTHraeT B HUX 2 %, WMPOKO paclpOCTpaHEHbI
TypMaJiMH, Tona3s. Keapu-TypManuHOBHE POroBMKHM ofOraieHsl MMHEpa-
NaMu BoJsdhpama, OJI0Ba, BUCMYTa, @ TAK)KE 30JI0TOM.

HnarPopmennniii yexon cNoxKEeH IOpOJaMHM BEDPXHEro MpOTEpO30st
(1600~ 1200 "munH. net), KemBpo-OpJIOBMKa, MEPMHM U HIDKHEro Mena. Ux
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00pa3oBaHMI0 MpEIUECTBOBANA HMBENHPOBKA IOBEPXHOCTH ~ Mpef-
KOMOONIKHMICKOE pernoHaibHOe Hecorfacue. TeKTOHMYECKME YCIOBUS B
noxkeMOpuiickuii  nepuonl GopMmUpoBaHMsI uexiia OBIIM  OTHOCHTENHHO
CTabUNEHBIMH.

lloponsr nitaTgopMeHHOro uexJia MpenCcTaBiIEHp NECYaHUKaMH, I0JIO-
MHUTaMH, aneBpONIMTaMH, U3BECTHsIKamM. Cpeml HHX BCTpEYEHHI maiikn
(OHONMTOB M KBapLEBBIX NOJIEPUTOB, BO3PAaCT KOTOPHIX ONpeneNsiercst
COOTBETCTBEHHO B 1316 1 1200 myn. net. HumxHsist yacts milaTdopMeEHHOro
uexya Bhifensiercs B ¢opmaumo KomGonmxu. B Heil pasButel MHOro-
UHCTIEHHbIE NOCTIOMHEIE M CEeKYIIME TeNla NOJIEPUTOB, rPaHOMUPOB M CHEHN-
TOB, BO3pacT KoTopkix 61130k Kk 1400—1200 mmH. ner.

TexToHHMYECKNME NOMBINKKH, MPONCXONMBIIKE [0 pasfioMaM GIH3MepH-
IOHOHAJIEHOFO M CEBEPO-3allalIHOTO HaNpPaBJICHHI B MO3IHENPOTEPO3OIHCKOe
— pudelickoe BpeMsi, pacCMaTPUBAITCSt KaK NpOSIBIICHNE nocennatdop-
MEHHOH TEKTOHMYECKOH aKTMBuM3aumi. B BocrouHoii wactm permona mo
OTAENHHBIM HApYIIEHUSIM CEBEPO-3allaJIHOrO M CyGIIMPOTHOrO MpOCTHpa-
HUsi ipeBHME MeTaMopdHuecKye nopombl HaIBMHYTH Ha MIaThOpMEHHbIE
otnoxennsi Gopmarmm KomBonmxu ¢ oBpasoBaHHEM CIOKHBIX CTPYKTYD
THUIA HAJBUIOBBIX Yelly .

OcHOBHEIE ypaHOBbIE MECTOPOXKIEHHSL 3aJIEral0T B TIOPOTax dopMaim
Kaxun u npocrpaHCcTBEHHO TAroTeT K OBNACTSAM pa3BHTHSL ”yepHbIX”
YLJIEPOOUCTHIX CTIaHUEB, ODOralleHHHX OpraHMYeCKMM BellecTBoM (mo
30 %) u comepamux moBbINEHHBE KOHUeHTpawwy (B %) ypasa (0,002—
0,013), panamusi (no 0,045), koGansta (0,004), xpoma (0,013), Menu (0,018),
Bonspama (0,015), unpkonus (0,012), 6opa (mo 0,03).

Mecropoxxnenusi pacnionaraiorcsi B6IM3H IPEBHUX apXeHCKUX U pas-
HENpoTepo3okcKMX nopHsiTil. Tak, Hauboslee KpynHele M3 HUX — Jhka-
bunyka, Peifinmxep u Kyurappa — JIOKAJIM3yIOTCsT B BOCTOUHOM Kphilie
nonuaTust Hanamby (cM. puc. 18). B rpanutonnax u rueficax atoro nomssi-
TH51 OTMEYEHB! NOBBIIEHHBIE conepxaHus ypaHa (o 0,003—-0,005 %) u K,0
(mo 8 %).

BaxHbIM CTPYKTYPHBIM PYIOKOHTDOJIMPYIOLMM 3JTIEMEHTOM SIBIISIETCSI
30Ha HecorJiacusi B OCHOBaHMHM OTJIO)KEHMH NNaT¢OpMEHHOro uexia. B
pervoHe [laiik-Kpuk Bce MECTOpOXIEHHMSI M IpOSIBIEHHMsl ypaHOBOI
MUHEpanM3aiMi KOHTPONIMPYIOTCSE TIOJIOKEHHEM 3TOH 30HBI HECOrJIacUst M
3aleranT Nof NOKpPoBOoM KOMBONIKMIICKMX IIeCuaHUKOR.

Mecropoxpnenve [Ixabunyka otkperro B 1971 r. 310 oo u3 KpyTHel-
HIMX B MHMDE ypaHOBBIX MECTOPOKAEHUH Gorathix pyn. OHO TpefncTaBieHo
AByMsl DynHBIMM TellaMu — JIbxabunyka-l1 m IDxabunyka-2 ¢ oBiumu
sanacamu UzOg OKoNO 230 THIC. T M COepxanMeM ypaHa B pynax 0,38 %.

KpoMme Toro, ToNsKo Ha BEpXHUX FOPM3OHTax MECTOPOXKIIEHUSI PasBEIaHO
oKoJio 8 T 3o70Ta ¢ comepxanmem 12— 15 r/1.
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Puc. 19. Peonormyeckutt nnan 1 paspesn mecropoxsenust Iixabunyka. o M.P, Xedidn
u JLK. Paynrpu:

1 - necuanmxy dopmatmu KomGonmxy; 2 — npomyKmmenast Tomua dopmarmu Kaxwiy 3 —
rpakvToNIbl KoMIUteKcea Hanamby; 4 — obnacth passutus sonoroit Munepamvaaimy; 5 — ypano-
BOpy[HBIE T€N1A: ¢ — B NPOEKIMM Ha FOPU3OHTANLHYI0 TJIOCKOCTL, 6 — B paspese; 6 — mopepx-
HOCTh Hecornacusi; 7 — Hapywenusi (¢) u soHa nermarutos (6); 8 — cocras claHLEB NPOXYKTUE-
Holt romuu: I'C — rpa¢mrossre, [P — rnapHbIA PYROHOCHBI FOPH3OHT — YrilepomMCThie M
Ksapu-xioputosbie, XC — xnopurossie, KIIC ~ xNoputoBkte 1 KBapy-TIONEBOITIATOBbIE

Mectopoxnenne 3aneraer B nopopax ¢opMammu Kaxun (puc. 19),
INpeJICTaBJIEHHBIX CBETJIO-CEPHIMU KBapii-MyCKOBUT-CEDHIUTOBBIMU CJIaH-
uamm. Hopozs! nipeTeprneny perdoHasbHEI MeTaMopdusM aMbubonutoBoi
thauun B anoxy okolto 1800 MiH. net. B cnaHuax BeimensteTcst NpoNyKTUB-
Has1 Tonmna obuell MolyHocteio o 100 M, KoTopasi COCTOMT M3 uUETHIpEX
PYIOHOCHBIX cJioeB. BepxHuit — ”rpaduToBblif” — CJNOXEH XJIOPUTOBHIMH,
YINIEPOOMCTBIMH CIIaHLIAMK M JIOJIOMHTaMH ¢ 3oHaMi GpexumnpoBanus. B
60 M HiKe N0 paspesy HaXONMTCH OCHOBHOM Py IOHOCHBIA FOPU3OHT, BMEIIA-
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10IMi TRaBHBIE 3anackl Mecropoxaenusi. OH BKIOUAaeT YriepoIycThie U
KBapu-XJIODUTOBLIE CMaHIbl C NPOcliosiMi NOJIOMUTOB M DOrOBHKOB C
3onamu Opexunpopatusi. Eule Ha 15-20 M Hu)XE pacrofioxkeHB! JBa pyHo-
HOCHBIX CJIOsl XJIODUTOBBIX U KBapL-TIOJIEBOLITIATOBBIX CIAHLEB, MECTAMU
oboraleHHEIX yriiepOJUCTHIM BELIECTBOM.

OcHOBHBIE NPOMBILINIEHHBIE KOHIIEHTpALMH YpaHa PHYPOUYEHB! K IOpo-
llaM MHTEHCHMBHO XJIODMTHM3NPOBAHHLIM, Pa3BUTHIM BIIOJIb TEKTOHUYECKUX
HapyllieHHil, NoKanusyomuxcsi B nexayeM OoKy NpoclioeB rpadMTOBBIX
cnanueB. KonuuecTBO XJOpUTa B M3MEHEHHBIX Pa3sHOCTSIX TOpof yBENM-
yupaercst 1o 45 %. PynHbie 3ajieXXHd BO MHOTOM CXOIHBI: OHM CTpaTU(OpM-
HBI, TATOTEIT K 30HaM OpeKunpoBaHus, FIOKalHM3YyOTCs B Iopomax, Moj-
BEPriuMXcsi MarHHEBOMY METaCOMaTO3y, 3aTIeraiT Ha HEOoJIbION FITyOHuHe
HENOCpeNCTBEHHO NOM 30HOH Hecorfacus, pa3mensiollied rnopopsl dyHma-
MEHTa M INaT$hOPMEHHOrO ueXJla.

Haubonee KpyTnHOIi perMOHaNBHOM TEKTOHUUECKOH CTPYKTYpoii MecTo-
POXIEHHS SIBNISIETCSt MONoronananiluii cGpoc, NpocnexuBanmuiics BIOMb
KOHTaKTa necuaHnKoe KoMBormku M NpoiyKTHBHOM ToMy cnaHueB. Ipy-
rasi CUCTEMa TEKTOHHYeCKNX HapylueHuil mpencraBieHa cepueill cybmepn-
JIHOHANBHBIX KpYyTONAIAlIMX pasphiBOB, MEPECEKANLUIMX M MPONYyKTHB-
HyI0 TOJILY, M IlecyaHMKM NnardopMeHHOro uexia. Pymosmelnanomue
CIIaHLBI CMSITHl B JIMHEHHYI0 aCHMMETPHUHYK CKIaiKy OJM3mupoTHOro
TIPOCTHPAHUS: IKHOE KPBUIO €€, CJIOKEHHOEe MOpOfaMi NPONyKTUBHOM
TONIM, MMeeT Oojiee Kpyroe NameHue, ueM ceBepHoe. Ock CKIamKu
MOCTETNIEHHO TOrpyXaercst B BOCTOUHOM HalpaBlieHHM. BaxHyno poms B
pa3sMelleHUM ypaHOBBIX Py MrpaioT cBOeoOpa3HbIE KapCTOreHHBbIE CTpy-
KTy pbl 0Bpy1ueHust.

Brons TEKTOHMYECKMX HapyuieHHi ¥ NOCTIOHEIX 30H OpeKunpoBanust
HaboaeTcst MHTEHCUBHAsE XJIOPHTM3aLis] CUIIMKATHBIX TIOpOf] M JIOJIOMU-
TH3auMs KapBoHaTHeIX. Ha ymaneHnM or pymOHOCHBIX FOPU3OHTOB, Ha Ge3-
PYIHBIX yUacTKaX, pa3BUThI TOHKOPACCESTHHBIA CEPMLIMT H MyCKOBHT, MEC-
TaMH 3aMellalole XJIOPHUT; WHPOKO MposIBYIEHa TYPMalIMHU3aLUs NOpox.
Pyna oOBIYHO acCOLMMPYET CO CBETJIO-3e€JIEHBIM MIIM GellbiM KPHIITOKpHC-
TaJJTMYECKUM XJIOpUTOM. VIHTEeHCHBHOCTH Tponecca XJIOPUTU3aLMM BO3pac-
TaeT 10 Mepe MPpUGIIMXEHNS K pyJOHOCHBIM GpeKunsiM ¥ XHIIaM.

YpaHoBBIE MHHEpAlbl B pynax IpefcTaplieHbl HacTypaHOM, ypaHMHU-
TOM M KopuHMTOM, 0BpasyouMi TOHKHE NPOXMIIKY, BKPaIJIEHHOCTD,
MacCHBHEIE IIOCTIONHEBIE CKOIUIEHNS B XJIOPUTHU3HPOBAaHHBIX Nopoaax. 30J10-
TO MO0 BpEMEHM BhImiENIeHNs siisiercs: Gollee mo3nHMM. MeJiKue 3epHa 30-
Jiotra OOHapyXeHBl B XJIODUTE, 3aMeluaBlieM YpaHHMHHT. PopMHpOBaHHME
30JIOTOH MMHEpajiM3alyd CONPOBOXIANIOCH OKHMCIIEHWEM YrJIEPOAKCTOroO
BELIECTBa U IIMPHTA, 3aMELIAEMOr0 FeMaTHTOM, YTO OTYETHIMBO Habiwnaer-
csi B 3anebaHiax 30JIOTOHOCHBIX Npoxuikos. HecMorpst Ha TO 4ro OT-
YETJIMBOI KOPPENSIIMOHHOMN CBSI3M MEXIy 30JI0TOM M YPaHOM HE yCTaHOB-
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JIEHO, NOBLILEHHbIE KOHUEHTPalMK 30JI0Ta OTMEYalTCsl TONbKO B Ipexe-
Nax ypaHOBOPYIIHBIX JKUM, 0COBEHHO B MX BEPXHUX yacTsix. B jxunax u
fpeKunsx ¢ ypaHUHUTOM BhISIBIIEH CIIOXKHBII KOMIUIEKC MHHEDAJIOB, BKJIIO-
yalouuii pasBUBaNIMEC N0 YpaHUHUTY KOGGMHMT, raneHMr, 30JI0TO CO
cnepamy cepebpa, a Tak)ke MUHEpAJILHBIE aCCOLMALMU ¢ BHCMYTOM, TEll-
JypoM, NaJillagueM, HUKeJleM, KoBallbTOM M JKeJIe30M. ITH JKMIIBL M 30HHI
YaCTHUYHO 3aMENAIOTCH XJIODUTOM, KBaplieM, XallbKO3MHOM, KOBEJINIMHOM,
XanbKonupuToM. B pymax oTMeueHH! MOBBIIEHHBIE KOHUEHTpanuM CKaH-
IUsL, HTTPUS, PEIKMX 3eMeTb.

YpaHoBoe MecTopoXxaeHHe cHOPMUPOBAJIOCH MOCIIE 3MOXM PErHOHANb-
Horo Metamopéduama. Ilpu aHaNM3e M3OTONHOrO YpaHHMHHUTA M rajleHuTa U3
PYOHBIX Tell OLUIM MOJIyYeHB! CNeIyIIie 3HAUEHUS abCOJIIOTHOrO BO3pa-
cra: 1700, 900, 500 u 150 miH. nieT.

Mecrtopoxgenue Pefinmxep pacrionoxeHo B 20 KM 10xHee MECTOpOXe-
Hust JxabuNyka M npencraBlieHO ABYMS! DYIOHBIMH TeJlaMH C OBILIMMHU
sanacamu U3 Og 0x0310100 ThIC. T IpU comiepxkatuM ypaHa 0,27 %. BoamoxHo
NanpHelilllee yBeJIMUEHME 3aIlacoB 32 CUET MX JOpasBENKH M pa3sBenKHU
BHISIBJICHHBIX aHOMaJIHii.

MecropoxneHue 3aleraeT B HENOCPENCTBEHHOM BOCTOYHOM 3K30KOH-
TaKTe apXefcKoro KpHUCcTaJuIMueckoro ocHoBaHust, obpa3ymollero HomHATHE
Hanamby, B npenenax KOTOpOrO pa3BHTH MUTMAaTM3MPOBaHHBIE FHEMCH U
CIIaHIBL

HponykTnpHas Tola clnoxeHa ambubonTaMu, NONEBOWINATOBIMU U
CIIONUCTHIMI CYI2HLIAMH CyMMapHO# MoluHocTeio Gonee 200 m. B ee ocHo-
BaHUM 3aJleraioT KapboHaTHbIE TIOPOJIH! C MPOCTIOAMH XJIOPUT-CEPHLIHTOBBIX
CllaHLeB M JIMH3aMH xJopuroB. KapGoHaTHbIE HOpOMbl MHTEHCHUBHO Nepe-
KpHCTaJIJIN30BaHbl M NMpeobpa3oBaHbl B JIOJIOMUTOBBIE H MarHe3uallbHEIE
MpaMoOphl, BKJIIOYAIOT JIMH3BI TajlbK-XJIOPUTOBHIX NMOpoJ. B mponykTHBHOI
TOJIIE BRIOENISiETCS MBa KOMIUIEKCA PYIOBMEIIAIIUX NOpON — PYBHBIX
CIIaHLUEB: HIKHUE YIIIEPOMCTO-KPEMHUCTHIE M BEDXHUE MOILHOCTRI0 OKOJIO
150 M, mpencTaBieHHbIE B + OCHOBHOM BHOTHT-IONEBOINNAT-KBAPLIEBHIMU
pasHocTsiMH. PymoBmelllarompe nopomb! GpeKuMpOBaHbl, B HHUX XOPOILUO
NposiBJIEHB! cBOeOoGpa3Hble CTPYKTYPH! KoJJamnca. Bce uapecTHBIE pynHHE
T€Jia JIOKaJIM3YIOTCA B NIOPOJIaX ITUX ABYX KOMIJIEKCOB, KOTOPLIE OTHOCSIT-
cst K hopmarum Kaxun. Beiie 1o paspesy 3ajierarwot claHilbl Bucsiyero 6oka
NPOAYKTUBHOM TOJILHM.

Iopons! pynoBMeaomieil ToNIM IPOpBaHb! TENAMH TypMaJIMH-MYCKO-
BUTOBBIX [EFMATUTOB M JIOJIEPUTOB.

Becy koMmmnexc mopox 3aleraeT MOHOKJIMHANBHO, IPOCTMPAETCs B
cy6MepHIuOHaILHOM HallpaBJIEHMH U TIOJIoro NajaeT Ha Boctok (puc. 20).
BaxHasi ponb B CTpyKTYPe MECTOPOXKIEHMSE TIPUHANIIEKHUT MOJIOrUM MEXK-
(hOopMaLMOHHBIM 1 MEXKIUIACTORBIM HapyiueHUsM. OHM oBpa3yiT MOLIHBIE
30HBl pacclaHUEBaHHS! B OCHOBAHMM NPOJNYKTHBHON TOMINM M MEXOY
OTJIENILHBIMH Py IOHOCHBIMH MayKaMH NOpO]I. 93




= =TT T ] Puc. 20. CeonormuecKuii MiaH MECTOPOXICHUS
~ A Avomanus Vs Peitemkep. Ilo M.P. Xetiox v IL.K. PayHrpu:
~ B\ ! U U 1— nomepurer; 2 — nermMaruTH! ¥ ierMarouapl; 3—4 —
AN \l IR cnaHup: 3 — BUcsyero 6oka, 4 — pynopMelalolye

YT HEpOIMCTO-KPEMHUCTHIE; 5 — TIepeKpPUCTANINIO-
BaHHBIE JONOMMUTEL; 6 — rHeliCh! ¥ CIaHIE eXayero
) 6oxa; 7 — pynHele Tena; §— 30HbI paccHAHLEBAHUS E

OCHOBAHUM NPONYKTUBHON Tomuu; 9 — paspeiBHBIE
HAPYIIEeHUsI

Onge meng NF

Bposip KpyIHbIX 30H TEKTOHHYECKUX
HapyleHHi Hopofsl MHTEHCHBHO M3Me-
menoNM|  HEeHB:  aJIIOMOCHJIMKATHRIE  Pa3HOCTH
XJIOPUTN3UPOBaHH], a OTIOMHUTH 3aMele-
HBl MarHe3uToM M KpapueM. VHTeHcUB-
HOCTb XJIODHUTHM3alM¥ OHMOTHT-IIONEBO-
LIMAT-KBapLEBhIX ClaHLUEB 3aTyXaeT Mo
Mepe yIaneHusl OT TEKTOHHYECKHX
NOCNOMHBIX  MOJIOroNajaimuXx  30H.
Npoiiecc H3MeHEHUS! HauMHaeTCst ¢
samMeneHust 6uoTHTa, a 3aTeM M TIONIEBO-
O 1HaTa XJIOPUTOM; [IPH 3TOM yBEJINUH-
Baercsl KOJIMUeCTBO KBaplia ¥ CEpHLIMTAa.
B npouecce u3MeHEHUSt MPUBHOCATCS
MarHmii ¥ BOxa, YaCTUYHO BBIHOCSTCS
KaJipyid, HATpid ¥ aTIIOMHUHHH.

Ha oTpenbHBIX yyacTKaxX MECTOPOIKIEHMSI 3TH IPOLIECCH! MHTEHCUBHO
NpOSIBUIINCE B NOpojiax KapbGoHaTHOW ToJIU. IIpy 3TOM BO3HMKAKT Kap-
CTOBHIE MONIOCTH, CTPYKTYPHI 0BPYLIEHNS ¥ pa3yIJIOTHEHNS BhILIEJIEKAIINX
cyanueB. B 30Hax pa3priBoB M BONM3M 30H OOpYLIEHHSI COXPaHSIOTCS
npociioy, oBoralleHHble YrilepoOauCThiM BelllecTBOM, obpa3syroTcst Maccub-
HBlE CKOIUIEHMSI, TIPOJKMWIIKM, JXMIIBI XJIOpMTa MoluHocTeio i0 M u Gornee,
comepxalliie BKIIOUEHHs] TOHKO3ePHUCTOro KBapua. XJIOpMT MpencrapJieH
MPEMMYIECTBEHHO NEHHUHOM, aCCOLMMPYIOUIMM C PAacCestHHBIMM I'€MaTH-
TOM, OKCHJIAMH TUTaHa M aIIaTUTOM.

OcHOBHbIE CKOIJIEHMS GOraTelX ypaHOBBIX pyll IIPOCTPaHCTBEHHO
TArOTENT K TEKTOHMYECKMM 30HaM pa3phlBOB M OOpYLIEHHSI BOOML KOH-
TaKTa MEXIy HIKHEHl M BepxHell IlaukaMu TOpON PyIOBMeIanoieH
tonuy. OcobeHHo Goratsie pymbl COCPEROTOYEHBI BHYTPM HIM BOIM3M
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MPOCJIOEB, OBOrallleHHBIX YriepOOyCIBIM BELeCTBOM. bIlaronpusitHel Iist
YPaHOBOrO OpyIE€HEHHUS ¥ XJIODUTHIUPOBAHHDIE CIIAHIIBL.

OCHOBHBIMH YDaHOBBIMM MHHepallaMH SIBJISIIOTCAL HAcTypaH M ypaHO-
Bhie uepHH. HacTypaH BCTpeuaeTcsi B BUJIE PaccesiHHON BKPaIUIEHHOCTH B
XJIODMTE MIM CJIaraeT CaMoCTOATENbHBIE MPOXMITKU. CamMCThIE CKOINIEHUST
YPaHOBBIX UepHEH pasBHMBAIOTCS IO IIOCKOCTSIM CIIaHLEBAaTOCTH M OTHENS-
HOCcTH. B HeGONpIIMX KONHUECTBax OTMEUeHbl GpaHHEPHUT, M30TPOIMTHU3M"
poBaHHBIE TUTaHaTH M ¢ocdaTh ypana. Kpome xnopura u KBapua B pyliax
NPUCYTCTBYIOT OKCHIb! THUTaHa, FEMaTWT, alaTHT, MHUPUT, XalbKOIMHPHT,
raJlieHMT 1 HEMHOrO 30J10Ta.

Mecropoxnenne KyHrappa pacnonoxeHo B 30 KM K Ky oT MECTOPOX-
neHus1 Pefinmxep, B 10KHOM yacTH pymHOro paiioHa. 3amachl €ro OLEHM-
patotcst B 30 Thic. T U3Og ipn  conepsxanmm ypaua 0,1-0,2 %.

I'maBHOM pyHOKOHTpONMpYIOILEH CTPYKTYpOil MECTOpOXKIEHUS SIBJIsSi-
ercsi KpynHelii B306poc KyHrappa ceBepo-BOCTOYHOrO NpOCTHpaHMsi H
I0r0-BOCTOYHOrO MafeHus!, 10 KOTOPOMY PYIOBMeLIAINE NOpob! ¢hopma-
v Kaxun HansuHyTh Ha Tecuanuku dopmanum KomBonmmxu. B 3one
B30poca pasBUTH MUIJIOHUTH ¥ Gpexuny ob1leit MOIHOCTHI0 5~ 7 M. OBJoM-
KM 1opoj CLIEMEHTUPOBAHEI KBapiieM, XJIOPUTOM ¥ KapBOHAaTOM C reMaTH-
TOM M MMHEpPalJlaMH ypaHa.

B coctape pynoBMellaoiuXx MOpo B HalpaBJIeHNH OT 30HBl HaJIBMra
BBIIEJISIOTCA KBapL-XIIOPUTOBHIE CJIAHLEI € IIPOCJIOSIMH Hauesio OKBapLo-
BaHHbIX NOpOJ, rpadMT-KBapL-XJIOPUTOBLIE CIIAHILLI ¢ NMPUTOM H rpadur-
XJIODUTOBEIMM  OpeKumMsiMM, KBapl-MYyCKOBUT-GHOTHT-TIONIEBOLITIATORBIE,
KBapll-MyCKOBMT-XJIODUTOBBIE CIaHUB! M aMbuGonmTEL

B nexauem 6oky B30poca necuaHUKM M KoHrjoMmepatsl KomBonmkm
MHTEHCMBHO OKBApLOBaHbI ¥ NEPECEKAIOTCS CHCTEMON MEJIKUX IIPOXMIIKOB
XJIOpHTA. '

YpaHoBrie pymbl NpUypOueHbl K XJIODMTOBBIM cllaHuaMm ¢opmariwmu
Kaxun. PymHble Telna MMET NMH30BHIOHYK (GoOpMy, 3aJlEralOT B LIEJIOM
COrJIaCHO ¢ INMPOCTMpaHHEM BMELIANIMX IOpOJ, T.€. B CEBEpO-BOCTOYHOM
HaTipaBJIEHUN U NTANAI0T K 0r0-BOCTOKY T07 yriloM oKoio 50°.

HauBornee KpynHoe pyRHOe TENO IIPOCIIEXEHO MO IIPOCTHPAHHMIO HA
450 M u no nanenmio Ha 100 M. Bee pynHble Tena opHeHTHpoBaHH Mapall-
JIeNIbHO OCHOBHOMY B36pocy M He ymallsloTcsl OT HEro Ha paccrostHue Bonee
S0 M. O61ast MOIUHOCTL Py IOHOCHOH 30HBI oKoJo 30 M. HauGonee Gorarrie
PYIHBIE CKOIUIEHMSI JIOKQJIU3YIOTCS B TIPOCTIOSiX rpadhMTOBHIX CJIAHIIEB HIHM
3aJieranT noj HUMH. TaK ke KaK M Ha OCTalbHBIX MECTOPOKIEHUSX, pyIl-
HBIE TeJla NOBOJIBHO PE3KO BHKJIMHUBAITCS C rilyGHHOIA.

HactypaH ofpa3yeT NOYKOBHIIHBIE BHINEJIEHNS Y MPOXKMIIKK B 30HaX
OpoGJIeHMst M N0 TPEIMHKAM, MapaUle/IbHBIM TUIOCKOCTSIM pacclliaHiieBa-
HUsl CpelM XJIODMTHM3MDOBRHHBIX CJIaHUEB B BHcslueM GoKy B3Bpoca-
Crnowssie, 6orathie pynbl, TArOTEKINHE K KPYITHBIM TEKTOHMYECKHM IIBaM
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B30poca, JIOKaNM3YITCA B MECTaX M3ruboB CKIaNoK MO NPOCTHPAHHMI0 M
nageHyio. B 3o0ne okuenenus o riy6uHst okoiio 30 M OTMEUATCS BTOpHY-
Hple pympl, TNpencrapleHHble ypaHui-bpochaTaMy M CHIMKaTaMM ypaHa.
OHu cnaraloT KpyIHBIE TeJla HENpaBUIILHON (GOPME, CMEIIEHHLIE IO
OTHOIIEHHUIO K KOHTYpY NEPBHYUHKX PYII Ha paccTosiHue 1o 60 M.

Mecropoxnernre HaGapnek pacnioyoxeHo B 40 KM K CEBEPO-BOCTOKY OT
Mectopoxnenust Ihxabunyka. OHO Takyke 3aneraer B XJIODUTOBBIX MeTa-
comatuTax. Ilpu oTHocuTeNBHO HEBONBIMX 3anacax (okoio 10 Teic. T U30s)
PYZBI OTJIMYATCS! BHICOKMM comepkaHneM ypaHa (mo 10-12 %) u 3070ta
(0,5-0,8 kr/1). Cxornenusi 30J10Ta NPUYPOUEHHI K TpElMHaM, pacceKa-
ILIUM 3ePHa HacTypaHa. U30TOMHEIN BO3pACT yPaHOBEIX PyIl ONpENeNeH B
620 £ 20 muH. J1€T.

B ¢opMupoBaHUM MeCTOPOKIEHMI ceBepHOM TeppUTOpMH ABCTpalium
BBITEJISIETCS HECKOJILKO 3TATIOB HAKOIUIEHHUs] M TIEpepacripefieficHMs] ypaHa.

IlepBoiid 3Tall COOTBETCTBYET CHHT€HETMUECKOMY HaKOILNEHHMIO YpaHa B
yIJIEpOAHCTO-KPEMHMCTHIX CllaHuax ¢opManmu K3xun B ycJlIoBUsIX MeJIKO-
BOnHOro mensda. llepsnuHoe comepKaHue ypaHa, pacCESIHHOrO B DOpofiax
”yepHocnaHueBoi” ¢opmanum, 0GoraueHHEIX OpraHMYeCKUM BELIECTBOM,
coctaBnsieT okoJio 103 r/r. BoaMOXHBIM KMCTOUHMKOM €ro MoOrJi ObITh
BBICTYTIbI IpEBHErO apxeficKoro KpHCTaJJIMUecKOro OCHOBAHUSI, MCXOIHO
oboraiieHHble ypaHoM. BoapacT 3THX NEpBbIX B HCTOPHH 3BOJIOLUM 3EMHOI
KOpBI KOHIIEHTpatiuii ypana 2200—2000 min. net.

Bropoii 3tant Mor urpats onpenensiollyio pojib B ¢$opMHpOBaHMH MPO-
MBIIJIEHHBIX CKOIJIEHHWH ypaHOBHIX pyj. B atoT mepuonm mpoucxomur pas-
BUTHE MOIUHBIX NOKOMOONIXHACKMX KOp BbIBeTpHBaHusl. HinkHenpo-
Tepo3oiickue nopons! gopManuu Kaxui B TeueHue INUTENLHOrO BpEMEHH
TOfIBEPrajiuchk pa3pylueHuo u 3po3unu. Ilepenans penneda mocTuriu Hec-
KOJIbKMX COTEH METpOB, BIIONB MOCJIOMHBIX TEKTOHUYECKHUX 30H Pa3BHBa-
JMCh rNyBOKME JNHHEHHbIE KOPHI BEIBETPUBaHMSL, IIPOLECCH 3PO3HM M KO-
pooBpa3oBaHUsT MOIJIM CONPOBOXKIATLCH MepepaclipelielicHUEM H KOH-
ueHTpanueil B ONaronNpMsITHBIX YCJIOBHSIX 3HAYMTENSHBIX KOJNMUECTB
ypaHa.

TpeTnii 3Tan NposiBUIICS B IIEPEOTIIOKEHNN, 8 BO3MOXKHO, M B IIPUBHOCE
HOBEIX NIOp1Mi ypaHa B CBSA3M ¢ MeTaMopGH3aMOM M CKIIanK006pasoBaHuEM
reocuHkJnHany Mafin-Kpuk. 3T0 nomTBepxmaeTcsi JaHHBIMHM MOJENILHOrO
BO3pacTa ypaHOBBIX py1 MecTopox aeHuil Pefinmxkep (1800 mH. ner).

C zaBepliamliyM 3TalioM pa3BUTHSL reocHHKIMHaiyu Maiitn-Kpuk
CBs13aHa MarMaTMyecKasi fesiTeNIbHOCTh. K 3TOMy BpeMeHH OTHOCHTCS To-
SiBIIEHUE JIOJIEPUTOB, TElla MerMaTuToB. B nomobHoil obcTaHOBKE BO3MOX-
HO 06pa30BaHMe YPaHOBBIX MECTOPOXIEHUIT U3 TMAPOTEPMATILHBIX PaCTBO-
poB. Bospacr atoro 3tama nepepacrpeniefieHMsi M KOHLIEHTpaLMHM ypaHa
okono 900 myH. yeT.

UeTBepTHIiT 3Tall CBsI3aH C NMpPOSIBJIIEHUEM IIPOTOAKTHMBM3alMK Ha IIo-
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maay reocHHknnHany Nafiv-Kpuk u nepepacrpeneneHNeM B CBA3M € 3THM
ypaHa, NpuBemmmuM K (GOpMHUpOBaHMI0 BBICOKOCOPTHRIX pyn. IIpouecch
NPOTOAKTHBH3ALMHK TIPOMCXOINM B pudee — panHeM naneosoe (700 — 600
MJIH. JIET.).

4.3.2. Huxens-ypaHOBHE MECTOPOXHEHMs1 perMoHa ArabGacka (Kamana)

YpanosopynHbii pervoH ATabacka HaxomMTICs B KpaeBOH 10ro-3anafHoi
yactm KaHanckoro iurta, rjue moxkeMmGpuiickue nopomsl ¢yHmaMeHTa me-
PEKDHIBAIOTCS BEPXHENPOTEPO3OHCKHMH OTJIOXKEHMSIMU TIaThOPMEHHOrO
yexna.

B crpatnrpadrueckoM paspese BHIIENSHOTCA TPH CTPYKTYDHBIX 3Taxa:
apxelickuii ¢yHIOaMeHT, paHHENPOTEPO30HCKHE MMOr€OCHMHKIIMHaNbHbIE
KOMIUIEKCHl M TO3THENpOTepO30iickuil mnatdgopMeHHbI yexon. Iopomsl
PaHHENPOTEPO30MCKOro KOMIUIEKCa CJaraloT “NofBiKHBIA riosic Kpu-
Jlefik”, pacloNIOXEHHBII B LIEHTPaJIbHOM yacTM palloHa M TNPOTSTUBa-
IOLMIICS. B CEBEPO-BOCTOYHOM HarpapJieHuH. C 10ro-BoCToKa ¥ ceBEpo-3alla-
Ia OH OrpaHMyeH KpYNHbHIMM pasjioMaMH. B mpenenax “nomBuikHOro
nosica” pacrioJIOKeHbl OCHOBHBIE YPaHOBHIE MECTOpOXIEHMst “Hecorna-
cust”.

Nopoxel apxefickoro ¢yHIaMeHTa oBpa3yioT KPYIHBIH KpPaToH K Ce-
BEpO-3analy oT “HONBM)XHOrO Mosica”, cIIOXEeHHBI rpaHUTH3HPOBaHHBIMU
Napa- ¥ opTorHelicaMM, MUrMaTMTaMH, JeHKOKpaTOBRIMM rpaHUTaMU M
MeTaMOp@H30BaHHEIMU  OCAJIOYHO-BYJIKRHOTEHHBIMHM  OTJIOKEHHSIMH.
Bospacr HamBornee paHHMX rpaHuToB 2600-2400 mun. net. ComepxaHue
ypaHa B JEHKOKPAaTOBbIX MHBEKIMSIX apXefiCKUX MMIMaTHTOB 4acro
mocturaet 300 r/t, a comepxatue B rpauutax — ot 3,2 o 15 /1.

PanHenpoTepo3oiickue MHOr€OCHHKNHATILHBIE KOMITIEKCH “TIONBIK-
HOro mosica” (OpMHpOBaICh B Y3KMX NPUPA3NOMHBIX FEOCHHKIJIMHAJSAX
(Tporax).

B HmxHell yacTi pa3pesa NpeobianaloT NeNToBLE FHENCE], B OTHENb-
HBIX yYaCTKaX cOfiepKallye TOBbILEeHHbIe KolMyectBa rpadura. Ipadur-
comepxale O6uoTMTOBBIE THEHCH oborallleHnl ypaHOM, YTO MO3BOJISIET
WCIOJIL30BATh MX B KauecTBe MapKHDYOLMX FOPM3OHTOB. Brllie pa3BuThl
METaapKO3bl, UYEpenymlMecss € IIPOCNIOSMH M3BECTKOBO-CHJIMKATHBIX
Hopof, MpaMopoB, aMpuBoNUTOB M rpaduTH3MpOBaHHbIX rHeficoB. B Hux
PpacIipocTpaHeHbl MHBEKLMN PAHUTOB M nerMatuToB. KapbonaTHbie mopo-
IIBI OTTIMYAKOTCS: TOBHILIEHHBIMY coliepxanusivu docdopa u ypana. Obiuast
MOIIHOCTh PaHHENPOTEPO30HCKUX FeOCHHKANHANILHEIX oTTokeHuit 3000-
4000 M. YciioBust MX 3ajieraHusi Ha apxeiickoM ¢yHnaMeHTe M cocTaB IIOpoOI
CBUETENLCTBYIOT O HaKOIUIEHHM MX B OGCTaHOBKE MENKoBOmHOro Gac-
celiHa.

HNoponb! CMAITEI B y3KHE, MHOFNa M30KJMHAJILHBIE, KpyToNamaliue
CKIIaOKHM CEBEPO-BOCTOYHOrO INpocTHpaHMsi. BoapacT rilaBHOM CKIagya-
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Puc. _21. Tlonoxenue ypaHOHOCHAIX pailOHOB M MeCTOpOXKIeHHl B peruone Atabacka. ITo
I, JIstopu n T.Cubb0ndy:

1 — ornoxenun danepososs; 2 — KBapLesHe necyaHnKy dopMmammn Atabacka; 3 — KOHrJIOMepa-
Thl, aDKO3BI ¥ alIEBPOJTMTH HIKHER ToMmuy mnatdopMeHHOro uexina; 4 — paHHENpOTePO3OHCKuMit
FEOCHMHKIMHAIILHBIN KOMIUIEKC “TIOBUXHOrO mosica”; 5—7 — rpylns: apxefickoro dbyspgamenTa:
5 — nospusist (opro- u maparHelichl, KBapMThl), 6 — cpenHsist (MUrMaTuTE), 7 — palHss (rpaHu-
TOMBI); 8 — rilaBHBIE 30HE! PaslioMoB; 9 — YpaHOBOPYIHLIE palioME! 3allagHOro Kpatona: 1 —
Pab6ur-Jlefixk — Konmawc-Bet, 2 — Maxk-Kmun—Munyacr-Jleiik, 3 — Ku-Jleiik, 4 — crpykrypa
Kapcyann, 5 — Mopuc-Beit, 6 — ®on-pio-Jlax; 10 — ypatopsie MecTopoxcpenusi: 1 — Sitgn-Tloftnr,
2 — Konmusc-Beit A, 3 — Komnvne-Be#t B, 4 — Pa66ur-Jleiik, 5 — Munyacr-Jleiik, 6—Curap-Jleiix,
7— Ku-Nedik, 8 — ”1”, 9 — INurep, 10 — Jiic-®eit, 11 — Mopuc-Beit, 12 — Pon-mro-Jlak :

TOCTH M MeTamopdu3Ma paHHENpPOTEPO3OACKHX MOPOJI ONpeEnenseTcs: B
1820~1570 mnu. ner. B “nomsuxuom nosice” Kpu-Jlefik mmpoKo pacnpo-
CTpaHEHB! FPAaHMUTH Y NErMaTUTH, IPOSIBIIEHB! IIPOLIECCH KallMeBoro MeTa-
coMaro3a M ansbuTH3anum.

Bepxuenporeposolickue nopomsl ofpasyioT NNaTGOpMEHHBIE YEXON
Kanafickoro muTa. B 1ieHTpanbHO#M yacTy ONKCHIBAEMOro ypaHOBOPYIIHOrO
pEruoHa OHM BBIENSIOTCS Kak dopmauumsi Atabacka (puc. 21). Ouu npen-
CTAaBIEHb! YUCTHIMM XOPOHIO OTCOPTMPOBAHHLIMKM KBaprieBhIMM INECYaHU-
KaMM C KAONMHOBHIM LieMeHTOM. IllecuanMKM 3alieraloT NpaKTHUECKH
ropusonTansHo. Mx Boapact 1350 £50 mnn. net. B ux ocHOBanHMyM BhIEIS:
toTcs 6a3alibHBIE MOHOMUMKTOBEIE KBapLEBLIE KOHITIOMEPATHI C NPOCTIOsSiMU
CIIVHUCTLIX CJIaHIIEB, aDKO3b! U aJIEBPOJIUTHL

HoncTunaswomue dopmarmio Atafacka FHEHCH MHTEHCUBHO H3MEHCHEL
Ha pacCTOSIHUE B HECKOJIBKO METpOB OT IOBEPXHOCTH Hecorilacusl. JTw
NOpOIE Ha3BaHbl KaHAZICKUMU reoNioraMy ~perojMTaMu”, BEpOSITHO, IO
HaJlMuuio OGJIOMOYHOID MaTepyasa ¥ HEPOBHOCTSIM MTOBEPXHOCTH, HANOMu-
HAIOHMM [OBEPXHOCTHBIA coii JlyHel. B pesynnTare M3MEHEHUS MOJIEBLIC
HINaTs NpeBpall€Hs! B KAOJIMHOBHIA arperar, TEMHOLIBETHBIC MUHEDAJIbI
3aMeLIaloTCs FEMaTUTOM U XTIOPUTOM, COXpaHMWICS TONbKO KBapll. ~Peromy-
TH”, KaK ¥ MEpeKphBalonme nx GasalbHbiE CIIOM OTIIONEHUH maTGOpMeH-
HOr0 yexJjla, MHTEHCHBHO OKpamentl B Oypele LBETa rMIpOOKCHAaMU
xenesa. I npeobpa3oBaHUA ABMSIOTCA Pe3yNbTaTOM pa3BUTUS NperiaTa-
facckoil Kophl BHIBETpYBaHHS,

MarmMaryuecKasl OesITeNIBHOCTE OTMEYallach ISl pas3fIiyHbiX NEpHonoB
FEOJIOrMUEcKOii 3BONIOLMM pervona. Hanbornee paHHUMY SIBNSIOTCS] apXed-
ckue rpanuthl (2470-2200 Mnn. net), MeTamMopdM30BaHHBIE B PaHHENPO-
TEPO30iicKoe BpeMsi ¢ 00pa30BaHMEM CTPYKTYD TEUEHMsI M paccllaHLCBa-
uust. K mposiykTaM paHHENpOTEPO3OMCKOro MarMarmsMa OTHOCSTCH rpa-
HUTHBIE MHTPY3MH NIEPEMEHHOrO COCTaBa OT KBapueBbIX NMOPHUTOB IO e
JIOYHBIX FPaHNTOB, MACCUBHL ~3MUIHOPNTOB”, rab0po M faiky nerMaTUTOB.

HauGolee no3nuuMm OLLM B paiione maiiky nuaba30s, BHEOPUBLIECH
0 HAPYIEHUSIM CEBEPO-3allafHOr0 MPOCTMPaHMsl B NOPOJb! NIaT¢GOpMEH-
HOro uexJa (opmauuu Atabacka. Ux Boapact 1000 M. sier.

B pervoHe MHTEHCHBHO NPOSIBUIIOCH HECKONBKO (a3 cknanuatoctu. €
HauGoJiee paHHMMy, TIPOTEPO3OIickuMy, Gasamu cBsispiBaeTcst GopMupoBa-
HHME TPaHUTOrHEHCOBHIX KYIONBHBIX CTPYKTYp. Ilocne nux BO3HMKIM
CKJIaZUaTHE COOPYXEHMSI CEBEpO-BOCTOYHOro npoctvpanusi. B smpax
aHTHKJIMHANEl 3alleraioT JpeBHue apxelickue Kommekckl nopom. o
NUTONOrO-CTPYKTYPHBIM OCOBEHHOCTSIM BBUIENISIOT ueNbii psAn 6roxoB
CEBEPO-BOCTOYHOM OPMEHTUPOBKH.

B nporecce MHTEHCMBHOrO CKIagkoobpasoBamust cpopMupOBaluch
IIBE CHMCTEMBI pa3pbiBHBIX HapymeHuil. ['JlaBHasi — ceBepo-BOCTOYHAS —
3aJIOKe€Ha B NPOTEPO3OHCKOE BPEMsI COrNaCHO HanpaByieHuto GJIOKOBO
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CKJIamYaToCTH. ITa CUCTEMA HaPyUIEHMH OPMEHTHPOBAHA B MEPHIHOHANL-
HOM M CeBepo-3ananHoM HanpasneHuu. Bee napymenusi xapaxrepuayiorcs
KpYyTeiMW YTJIaMi NafeHusl ¥ HeGONBIMMHU NMONBHKKAMY.

B pervome mmpoxo paseuTsi pasnmumbie 1o TFEHE3UCY M YCIOBHAM
3aj€raHusl ypaHoBEIE MecToponiennsi. Cpenn HIX BBLHENSIOTCS YPaHOHOC-
Hble nerMatutst (LilapneGya), runpoTepMankHbe ypaHOBLE MEeCTOpOXae-
nusi (Fynuap, Jiic-®eir). Opnako HauGONBINY0 NPOMBIIJIEHHYI0 3HAUM-
:\,aocn npHoGpe BLISIBIIEHHbIE B NOCTIENHUE FONE MECTOPOXIEHHUS THIIA

necornacusi”. Hauonee kpymnusie u3 ux — Curap-fleiix, Ku-Tleiix Mugy-
act-Jleiik u Pabbur-Jleiik. Bce mecTopommennsi saneramor OTHOCP;TGHLHO
HerNny60Ko. PynHbie Tena KOMITAKTHHIE, ¢ BHICOKMM CONEPXAHUEM ypaHa
(mo 12 % — Curap-Jleiix). Muorue MECTOPOMXIEHMST KOMIIIIEKCHBIE, COEp-
aT NPOMBIIIICHHEIE KOHIIEHTpauuy HUKeNsl. Braromapst BBOMy B 3KcIUy-
ataimio 3TuX o6sex10B Kanana yxe B 1984 r. 3aHsina nepeoe Mecto cpenu
KanuTajlMCTHYECKHX CTPaH 1o No6Lue ypaHa.

Mecropoxnenue Mugyact-Jlelik o6Nnanaer BceMu 0cOBEHHOCTSIMU reo-
JIOFHYECKOIrO CTPOEHUS], XapaK TEPHBIMHU ,IIJIS{”MeCTOpO)KJIeHHﬁ THNa “Hecor-
TNlacus”. 3anacsl ouenuBanTcst B 40 THIC. T DM COIEDPKAHUM ypaHa OKoOJO
0,3 %. B pymax OTMeueHbl MOBBILIECHHBIE KOHueHTpauun Hukens (0,94—
4,8 %), mbiussixa (1,68~ 7,62 %) u cepebpa (oo 68 r/1). ’

Tlonoxenne pynHbix 3anemeit KOHTPOJMPYETCH HBYMSI KPYIHBIMH
TEKTOHWUECKUMH  €[MHILAMK: KpyTOnajamme 30HOH TEKTOHHUECKHX
HapyWeHUH B noposiaX ¢yHnamenTa u nosorosanerawmeit NOBEPXHOCTHIO
HECOrJlacus, paspensomeil noponst GyHAaMEHTa NONBMKHOrO MOsica” M
BEPXHENPOTEPO30HCKOro MaT¢hOpMEHHOTO UYexJa.

Topons! ”nopBiuKHOrO NOsica” NpecTaBleHs! NENUTOBMMH rHeHcaMU
HIDKHETO MPOTEPO30s ¢ JIMH3aMK KBapL-TI0JIEBOIIATOBEIX MaparHeicoB u
nerMaTuToB. B ruedicax Brinensiorest comnkeHHEe cybnapanienbHbie 30Hb
rpadutHsauuMm ¢ comepxanueM rpadura no 20 %, ODUMEHTMPOBaHHBIE
COrJIaCHO MPOCTHMpaHHI0 rHeHcoB (puc. 22). Broms Hux mpociexuBanTCs
30HB! paccNaHIEeBaHNs M OpEKUMPOBaHMUSL.

Tomuva KBapLEBbIX NECYaHUKOB YeXJia MOIHOCTHI0 200 M 3aJieraert Ha
Da3MBITOH, M3MEHEHHOM rUNEPreHHBIMY MPOLIECCAMHM NOBEPXHOCTH nopon
(byHunamenra.

Yp:iu{osoe OPYHEHEHNE KOHLEHTpUpYyeTcsi B BEpXHeil uact KpyTona-
Ta10mEN 30HB! TPEMHOBATOCTH Y 6PEKUMPOBaHNS, YACTUYHO NPOHUKAET B
nopozst MaTGOpMeHHOro uexna. OpyneHenasi 30Ha_uMeer WHUPUHY 1O
250 M ¥ mpocnexueaeTcst o npoctupanuio Ha 2500 M. Hopomst ¢ywma-
MEHTa B NpeNieIiaX pyIOHOCHOMN 30HB! MHTEHCMBHO NPEoGpa30BaHb! IPOLec-
Camy  XNOPUTH3ALMM, CEPUUMTH3alMM M KaOJMHu3auuy. MsmeHeHHble
TIOpOnE! OKpameHst B Oyphie LBeTa 3a CUET MPUCYTCTBUS CHOPOKCHIOB
XKeJe3a. YPaHOBOE OPYIEHEHHE NPOCTPAHCTBEHHO THATOTEET K npocosiM
rpaduTusMpoBanHLIx NOpo.
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B 3aBHCHMOCTH OT MOJIOMKEHHUSI 10 OTHOIEHHI0 K 30HE HEcorjacusl U
COCTaBa BHIENISAIOTCA TpH THIIA Py 1.

HefocpencTBEHHO OKOJIO NOBEPXHOCTH HECOrJlacHsi B HMHTEHCUBHO
M3MEHEHHLIX NOpoax NpeobianaloT HaCTypaHOBHIE PYHBI C apCeHUIaMM
HUKENS U KobGanpTa M HEGONLLIMMHM NpHUMECSIMM ralienura, cdallepuTa,
MapKasuTa, CyNbdHAOB merne3a. Hike 3Toff MOBEPXHOCTH B NOPOmax
dyHIaMeHTa BOOJML 30H MOBLEUEHHOH TPEIMHOBATOCTH M OpEKUMPOBaHUS
Ha rybuny no 100 M pa3puthl HacTypaH, 3puTpuH, anHabeprur. BMemato-
HiMe nopomdsl BIONL NONOGHBIX 30H 6peKurpoBatusl CUIBHO KaOIMHU3UPO-
BaHbL. BrIIE 30HB HECOrJiacCUsi B CEPHIMTH3NPOBAHHLIX TEeCUaHuKax ¢op-
mauum Atabacka ypaHOBbiE MUHEpaJbl 06pa3y0T BKPaIlJICHHOCT B LIEMEH-
T€ M HAJIETHI IO TPEHIMHAM.

Tlpy 3HauMTENBHEIX 3amacax ypaHa, HMKelist H cepebpa MecTOpoxie-
HHME eIe MOJHOCTHI0 HE OKOHTYpeHo Ha (ilaHrax M ciabo pasBenmaHo Ha
ry6uHy, yto eme GoNbine NOBBIIAET Er0 MPOMBIUTIEHHY0 3HAYUMOCTb.

Mecropoxnenue Ku-Jlefix 3aneraer B cXOOHOM reoiorMueckoit obcra-
HOBKe. 3amachl ero oneHeHsl B 60 thic. T ypana u 30 Thic. T HMKensi. B
crpaTurpadHueckoM pa3spe3e pa3nuyaT nBa CTPYKTYDHBIX 3Taxa: paH-
HETPOTEPO3OHCKUE MUOFEOCHHKIIMHATIEHBE KOMIUIEKCH! (¥ ONBIIKHOM 110-
sic”) — ocHOBaHUE M MJIaTGOPMEHHEIH UeX0N HEMETaMOP(GU30BAHHEIX OCa-
TOuHBIX opon dopMaund Atabacka. Cpenu nopos OCHOBaHUsI npeobiana-
10T KBapU-NONEBOmINaT-GHOTHTOBLE FHEHCH ¢ 30HaMHM rpaduTHIanmu u
rpy60o3epHUCTEIME HIErMaTHTaMu. TIOpOIbI CMSITHE B Y3KHE CKIIafiKM ceBe-
PO-BOCTOUHOrO npocTupanus (puc. 23).

Nopomet dopmanuu Atabacka npencrasiieHb! necyaHUKaMy, COCTOSIIN-
MU Ha 95 % u3 KBapiia. B ocHOBaHMM MX Ha CHJIBHO M3MEHEHHBIX Iporec-
caMy najleoBLIBETPUBAaHUS NOPOnax ¢GyHIaMEHTa 3aJIerainT KOHIJIOMEpaTh!
¢ 06JIOMKaMM HUKHETPOTEPO30HCKMX NOPO.

PasprIBHAST TEKTOHMKA MPOSIBJIEHA CUCTEMOH HapymieHud cesepo-Boc-
TOYHOrO ¥ cyOMepUIMOHANEHOro IIpoCTUpaHnii nocraTabaccKoro Bo3pacta.
C ommOif M3 CHUCTEM CEBEPO-BOCTOUHBIX HADYLIEHMHM CBSi3aHbl DYIHbIE
3aJiexy MeCcTopoxaeHusl. PynoBMeujalonie HapymeHnsl OpHEHTHPOBaHbI
corflacHo 3aJIeraHMI0 MOpOJ ¥ NPOHMKAKT B necuasnku cepum Artabacka,
[IPH 5TOM aMIUJIMTYia cMEIEHUS B HUX pnocruraer 30 M.

Brions TEKTOHMUECKMX 30H OTMEYaiTcsl NMPU3HaKM HEONHOKPaTHOrO
mpobliennss ¥ MUIIOHMTH3aUuuM, NOPOIbl MHTEHCHMBHO XJIOpMTH3MPOBAaHBL:
CEpUIMTH3NPOBAaHb! M OKBapLIOBaHbl, HabJronanTcs OTHENEHBIE KBapLIEBbie
wunel. HanGonee Gorathie CKOMMIEHUST YpaHOBHIX Pyl NPUYPOUCHB! K XJIO-
PUTH3MPOBaHHBIM MOPOMaM. PymHbie 3aNi€y NEPEKpPHITH YEXJIOM MOPOJ
dopmarmyu ATabacka ¥ YETBEPTMUHBIMYU OTJIOXKEHUAMY OOIIEH MOLHOCTHIO
or 20 mo 100 M.

TIpocTpaHCcTBEHHOE MOJIONEHNE PYIHBIX 3aJIeXeil onpenensiercsi of-
JIaCTBI0 CONPSUKEHUS 30HE! CEBEPO-BOCTOYHOrO HapPYINEHUSI € IOBEPXHOCTHIO
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Puc. 22. CxemaTnyecknii paspe3s MeCTo-
FOKJIEH!XH Mumyact-Jleiik. Io P.Quw:

—2 — nopopst dopmauwm Arabacka: I —
necyaHuKy, 2 ~ KOHrjioMepashl; 3—4 —
MOPOLIbI FEOCHHKIMHANBHOFO KOMIUIeKca: 3 ~
ne/mIOBLle rHedcekl, 4 — obpasoBaHus
rpachMTH3MPOBAKHBIX 30H; 5 — pynHoe T€N0; 6

L1 L2702 [F 75 [
s (7.7
Puc. 23. Feomoruueckasi Kapra paiioHa
mecropoxnenns Ku-Jleiik. o P, duw:
1 - necuamuku dopmauum Arabacka; 2 —
HIJKHENPOTEPO3OHCKME KBapIi-TIONEeBOLUTIaT-
6uotnroprie rHefick;; 3 — apxeiickue rpany-
TorHefickl; 4—5 — 3oHe: 4 —: rpaduTnsnpo-
BaHHLIX rHeficoB, 5 — Hecdrmacus; 6 —

— UW3MEHEHHble TlecyaHuky; 7 — obnacte TEKTOHWYECKHE HapyIUeHMsl; 7 ~ IpoeKuusi
PasBMTHSL [NIpEBHEH KOpHl BhHIBETpMBaHMsi  PYHOHBIX TeJl HA FOPH3OHTANbHYIO TJIOCKOCTH
(KaOJMHMSHPOBAHHBIE M FEMATHTHSHDOBAH- 8 — TIPOLIOJIKEHUE reONIOrMYECKHX CTPYKTYD
HbIE NIOPORLL) IO IIOKPOBOM IUIaT(hOPMEHHBIX OTVIOKEHM#

noaTabacCcKoro permoHansHOro Hecornacusi (puc. 24). OHM BRITSHYTHI
BIOJIb 30HbI TEKTOHUYECKUX HAPYIIEHNH B BUIE OTENBHbIX JIEHT MUPHHOM
10-200 M u nporsukennoctbio 800-1500 M. Ha rny6umy opynenenue
npocnexusaercss 10 60—-120 m. I'maBuasi Macca pynsl KOHLIEHTpUpYETCSI
BJIONIb TPOCJIOEB IpaduTH3NPOBAHHBIX FHEMCOB HA YYacTKE NEpEceueHUst
30Hbl HApYIIEHMSI U NOBEPXHOCTH Hecorlacusl. C rilyOMHON MOIHOCTHL
PyIHBIX 3anemedl yMeHbmaeTcsl M OHM NPHOGPETanT XMIIONOJOGHYO
dopmy. ’

Conepxanne ypaHa B PyfaX BHICOKOE — B CPEIHEM IO 3aliexaM
cocrapiisier 2,42 u 1,79 %, a Ha OTHENBHBIX YYaCTKax NP MOLIHOCTH PY-
HBIX Tell 10 2 M pocTvraet 35 %. Pynpl KOMIUIEKCHBIE HUKEIb-YPaHOBHIE C
conepxanveM HuKens 1-2,67 %. YcranoBneno Hammuue obieit Koppens-
LMK COZIEPIKAHMI HUKETIS M ypaHa, HO ¢ riTy6uHol oHa HapymaeTcsi. YpaHo-
BbiE MMHEDAJIBI MPENCTABJICHB! HACTYpaHOM, YDAHOBHIMHM UEpHSAMM WM
Kodpdunurom. Cpefy HUKENEBHIX MUHEDANOB NpeobiafaloT repcnopdut,
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Puc. 24. CxeMaTu3upOBaHHBI TEONOTH-
yecKHil paspe3 pPYHHOH 3aNieXH MeECTO-
;)OJKJICHMSI Ku-Jleiik. Ho 9-Ix. ankomn:
— YETBEPTHUYHEIE OTJIOXEHUS; 2 — TIOpOMBI
tdopmaimy Arabacka; 3—4 — rheficer: 3 —
6uornrosete, 4 — rpadmrcopepxauwme; 5 —
30HA HECOrJIacus; 6 — TeKTOHMYECKHE 30HEL;
7 — pyRHasi 3aJEXb
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MUIUIepUT, HUKEJMH, 6pasout. B pymax npucyTcIByIOT IMpHT, chanepur,
XaNbLKONMPUT; KUIBHLIE MUHEpaJibl pa3BUTH KpaifHe orpaHuuenno. Bce
pymst 0BOraleHsl FUOPOKCHIAMM M OKCHZIaMy Jxeriesa (FeMaTuT M JIuMo-
umT). [I0 OTNENBHEIM TPEIMHAM, NIEPECeKaoNIUM Py I, OTMEUEHB! MEJIKHE
MPOKMIIKK XJIOpUTA € KaJBIMTOM U cumeputoM. LN pyll xapakTepHbI
MaCCHBHBIE TEKCTYDBI, PEXE BCTPEUAIOTCH BKPAIJIEHHBIE M MNPOXUIIKOBO-
BKparJjIeHHBEE.

Py nopeepranycs HEOMHOKPATHEIM IpeoGpa3oBaHusiM, 0CODEHHO Ha
yuacTKax, OforaiieHHsiX cynbdumamu. 3IECh MHTEHCUBHO IPOSIBJIEHbI
[pONIECCH KAOJIMHM3auK: KaoNiH, 3aMEAIONINI CEPULIMT U XJIOPUT, acco-
UHUpYET ¢ ypaHObaHOM ¥ CKJIOZIOBCKUTOM. H3MEHEHHEIE MOPOME! B MecTax
cKorieHusl 60raTeIX ypaHOBHIX DY[l COZEpiaT MOBHIIEHHBIE KOHLEHTpa-
LMY HUKEJIS, MBIUbSKA, CBMHLIA M COCTOSIT NPEMMYIIECTBEHHO U3 rJU-
HUCTHIX MMHEPAJIOB U KBapiia.

Panuonoruyeckuii BospacT ypaHOBEIX pynl onpezieniex B 1200, 450 u 90
MJIH. JIET.

Teneanc Mectopoxnenuii “Hecornacusi”. ConoctaBlieHue oco6EHHOC-
TEil reoNIOrnyecKoro CTPOeHMs YpaHOBBIX MECTOPOXAEHUI OBYX PErMOHOB
B npenenax ABcrpanuiickoro ¥ Kanamckoro HMTOB MO3BOJISIET HAMETHUTD
MHOro 06Iero B ycloBusiX ux GopMupoBaHus ¥ NONTBEPHIAET NPaBOMED-
HOCTH OOBEIUHEHMS MX B CAMOCTOSITENBHYI0 FPYIITY MECTOpOXIEHUIl “He-
cornacusi”. O6pa3oBaHMe 3THMX MECTOPOXKIEHMIT OpUIO CBsI3aHO C Xapak-
TEPHBIMM 3TallaMH{ rEOoJIOrMYeCcKOi 3BONIIOIMKM PEFMOHOB, UTO ONpEmNeNsieT
NPOCTPaHCTBEHHOE MOJIOMEHUE MECTOPOXICHHHA 1 PYJHBIX 3aJIEIKEH.

TlepBUYHbIE KOHLIEHTpALIMM YPaHa MNOSIBIISIOTCS B IEPUOT CTaHOBJIEHHUST
B MperieNax JpeBHMX KPATOHOB FPaHUTOrHEMCOBLIX Kynonos (no 2200 M.
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ner). Ilpoueccsl aHATEKTUUECKMX npeoGpa3oBanuii BMEWAOWMX NOPO
COTPOBOMIAICE BHEAPEHUEM BBICOKODANMOAKTUBHBIX MHTpY3uii rpaHu-
TOMJIOB, MUTMATHTOB M NErMaTUTOB.

O6a pernoHa npuHannexar K o6IacTsM Pa3BUTUSl Ha KOHCOMMAMpPO-
BaHHOM CKJIa[uaTOM OCHOBAHMM NPOTOrEOCHHKIIMHANBHLIX TIOSICOB M TPO-
ros (1800-1700 mnu. ner). IS reOCHHKIMHATBHBIX TOJII| THRMYHO mpe-
obMnanianye TeppUreHHsIX MOpOJ| NP MOMUMHEHHOM KOJMYECTBE XEMOreH-
HBIX M BYJIKAHOFEHHBIX pasHOcTedl. XapakTepHOit oTIHUNTENsHGH OcoGen-
HOCTBIO reoJIOrMYecKoro pa3pe3a YpaHOBODYNHBIX pafioHOB SIBIISLOTCS
FOPM3OHTEY, O0OralieHHbIE YrIIEPONMCTHIM BEM[ECTBOM C TOBBIUEHHBIMU
KOHLCHTpaLusIMI ypaHa ¥ IPYrUX PYIIHBIX 3/IEMEHTOB.

IpoctpancrBenHoe nonoxenue Beex ypaHOBLIX MECTOPOXAEHHI 3TOro
Tulla KOHTPONUPYETCS IBYMS CJIABHBIMM CTPYKTYDHBIMM 3JIEMEHTAMI:
30HOH Hecornacusl, pasmensiomeii nopofsl $yHIaAMEHTa M BEpXHENpO-
TEPO3OICKOro MIaTdhopMEHHOroO yexia (dopmauum KomBonmen u Atabac-
Ka), ¥ 30HaMM CMSITUS M TIOBHINEHHOM TPEMHOBATOCTH B NOPOKaX CKJan-
YaToro OCHOBAHWSA M YACTMYHO MNAaTGOPMEHHOFrO UeXia.

Jlnst Bcex MeCTOpOXeHHil yeTaHABINBaeTCS NpPOCTPaHCTBEHHAS CBA3b
YPaHOBOIO OpYyNEHEHMSI C rHedcamu QyHnaMeHTa, OCOBEHHO ¢ TEMH,
KOTOpHI€ 060ralleHs! yrilepOIicTEM BElECTBOM. YpaHoBEI€ DyIIBI KOHLIEH-
TPUPYIOTCS B OGJIaCTH pEervOHAaNBHOrO HECOrfacusl Ham npociiosiMy, 060-
TalCHHBIMK YriIEpONUCTEIM BEIIECTBOM, MM PacnoNaraloTCsi Henocper-
CTBEHHO B HMX, 00pa3ysi anodu3s: pyIHbIX Te, NOrpyXaluecs: B MOpOOLI
CKJ1a]uaTOro0 OCHOBaHMSI.

BamHoe 3nauenve B GopMupoBanuu MECTOPOXACHUHA MMENIO U3MeHe-
HHUE OKHCIUTENBHO-BOCCTAHOBUTENBHOIO PEXUMa CPENBI B CBSI3H C PasBH-
THEM NPEBHUX IUIOIANHLIX M JIMHEHHBIX KOp BHBETpMBaHMS. Ha MHOrMx
MECTOPOXACHUSIX MOPOAE! GYHIAMEHTH! NOMl OTJIOKEHUSIMY MIIATGOPMEH-
HOro yexJia Haieno nepepaboraus ¥ npencraBisioT coboit KBap1i-KaoJIMHO-
BYI0 KOpy BHIBETpUBaHMS, OKpawleHHY B Oypsii uBeT rumpoxkcupamu
xernesa. YepHsie yriepomyucTbie IPOCiIon B 30HE OKMCIIEHMS OCBETIIEHb 3a
CueT ”BHIrOpaHMS” yYriEpONMUCTOrO BemecTBa. CMeHa OKHCIIMTEIIBHO-
BOCCTAHOBMTEJILHBIX YCJIOBUEE Cpefbl QMKCHUpyeTcS] N0 M3MEHEHMID C
riy6uHOM cocTaBa XJIOPUTOB OT GECIIBETHBIX MArHE3MATIbHbIX [0 36JICHOBA-
THIX MarHE3MallbHO-IKEJIE3UCTHIX.

OryMuyMTENnBHOM YEPTOi FeoNornyeckoro Pa3BUTHUS PEFMOHOB SBUJIIOCH
MHOro3TanHoe nposIBJICHUE MO3THEr0 MarMaT3Ma B BULIE JAEK OCHOBHOI'O
COCTaBa THIa NOJNIEPUTOB M muaba3oB. D10 CBUIICTENLCTBYET O MNNUTENb-
HOCTY reOJIOFMYECKON 3BOJIONMM FEOCHHKIMHAIM W coxpasuBmeiicst
TIPOHUITAEMOCTH 30H FIlyOHHHEIX pa3fIoOMOB LOCIIE 3aBEPIICHNS FEOCHHK -
HanpHOro pasputus. HlosiBNienre naex MoxHO paccMaTpuBaTh Kak rocie-
miatbopMeHHy0 TEKTOHO-MarMaTHYeCKYH0 aKTUBH3aLHIO.
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MecTopoxxmennsi OGOMX pPEruoHOB (OPMHpOBANNCH TP CXOMOHBIX
TeMnepaTypHBIX YCIOBUSIX — B npenesax 100-—160 °C.

Ilo noBoay reHe3nca 3TMX MECTOPOMXICHMI CYILIECTBYIOT pa3lMyHBIE
rUNOTE3bl:  MHOMIBTPALMOHHASA,  rUIOPOTEPMANIbHO-TMareHeTHYecKas,
runporepmaiibHad. [lpuBenenHsie Bbuue OCOGEHHOCTH FEOJIOFMUECKOro
CTPOEHMSI TIO3BOJISIIOT OTHECTH 3TH YHMKalbHbIE IO 3aracaM U KOHIEHTpa-
UMM ypaHa MECTOPOXKIEHHUS K FPYIIIE MOJMFEHHBIX | OJIMXPOHHBIX.

BnaronpusitHeIE yclloBUS ITISI BOSHUKHOBEHUS MECTOPOXIECHUS OBINTH
3aJIOKEeHb! Ha PaHHMX CTaOusIX 3BOMIOLMM PErvOHa B cBS3M ¢ o6pa3oBany-
€M paHHMX FPaHUTOMIOB M FOPU3OHTOB YrJIEPOIHUCTO-KPEMHUCTHIX TIOPOT,
oboraieHHbIX YpaHOM, KOTOphle MOXHO PacCMaTpuBaTh Kak IOTEHIHAaNb:
HBI MCTOUHMK JUISI TOCTIEAYIOILEro HAKOIIIEHUS Pyl

HosiBNenmo mepeBeIX NMPOMBIMJIEHHBIX KOHUEHTpanuii ypaHa crnoco6-
CTBOBAJIO Pa3BUTHE IONO3NHEIIPOTEPO30OHCKUX IUIOWAIHBIX U JIMHEHHBIX
KOD BHIBETPMBaHMSI B nopojax ¢yHmameHrta. JluHeiiHvie KOpHI oco6eun<v>
MHTEHCUBHO ¢opMupoBamuck MO OC/abNIEeHHBIM 30HaM IOBHINEHHOI
TPEHIMHOBATOCTH BIONEL YrJIEPOMMCTHIX NPOCJIOEB B KHEHcax M CHaHL@aX.
Hapnekaempiii 13 HUX ypaH KOHLEHTpMPOBAJNic BIONb HHIKHEH rpaHuib!
30HBI OKMclienusi. OTHocHTENbHO HEeGonmbwme rilyGuHb pacnpoOCTPaHEHMs!
YDPaHOBOTO OPYIEHEHUS HUXKE rpaHuLbl 30HE! Hecornacus! (ot 30 mo 200 M),
BBHIKJINHUBAHUE PYIHBIX 3aJIEXEH ¢ rIIyOHUHOM ¥ CHIDKEHNE B HUX COLEPka-
HUS ypaHa NO3BOJISIIOT CUMTATH ONpenerisiionmM (aKkToOpoM oGgaaoBaHnﬂ
MecTopoxieHuii ¢opMUpOBaHUE ApPEBHUX IUIOWIAMHBIX M JIMHEHHBIX KOP
BLIBETDHBaHUSA.

Hocnenyiomee HakOMmICHUE ypaHa Obllo BO3MOXHO B CBSI3H C pa3-
BUTHEM NOCIIENAKOBOr0 MarHE3UaNEHOrO METaCOMaT03a, BhlPa3suBLIEroCs
B XJIODUTHM3alMM rHe#icoB M IOMIOMUTH3aLMK M3BECTHAKOB. HCTOUHMKOM
ypaHa mornu OBITh aHATEKTUUECKUE rPAaHMTOMHAB C MOBHLIIEHHBIMH CO-
IepxanusiMy ypana u Topusi. lloBepxXxHOCTH HEcOrflacUsl B 3TOM Cllyyaee
BHITIONHSATA PONb 3KpaHUPYIOIEro Gaprepa NIl BOCXOOSAIMX PacTBOPOB U
NMO3TOMY B MOPOJiaX MIaTGopMEHHOrQ yexyiia OTMeyeHs! JImb HeGoNnbimne
CKOIUIEHUS Y PaHOBbIX DYl

IlonuxpoHHOCTh CTAHOBJIEHUS] YDaHOBHIX PyXI NOITBEPKIAETCH pac-
YETHEIMM JIAHHBIMM KX BO3pacTa MO pe3yJbTaTaM M3OTONHLIX aHAM30B,
YKa3bIBaloHIMX Ha HEOMHOKPATHOE NEPEOTIIOKEHUE YpaHa, COIMPOBOXIaB-
meecs yBeNIMUEeHHEeM ero KOHLEHTpaLnii.

4.4. MECTOPOXKIEHHSI YPAHOBOH $OPMAIIHH
B KBAPIHKAJTMNIATOBRIX IIOPOJIAX (AJIICKHTAX)

K npencraButensiM 3To rpyniisl ypaHOBBIX MECTOPOKIEHUHA OTHOCHAT-
cs1 mecropoxnenue Poccunr B npenenax I0xuo-AdpukaHckoit miaTgopMsr
¥ ypaHcopepxaimme nerMatutel palionoB IlapneGya, bankpodr, Busep-
nomx CeBepo-AMePUKaHCKOH MnaTdopMst.
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Prc. 25. CxemaTiuecKasi reolornyecKas Kapra Mectopomnesnusi Pocennr. Ilo Hwc.bep-
HUH2Y W’ fIp.:

1 — rpaunurornedics), rpanuThl; 2 — GHOTUTOBLIE FHEHCH M TIONEBOLUMIATOBBIE KBAPUMTHI dopma-
1wy Iryenc; 3 ~ THMPOKCEH-POroBOOGMaHKOBLIE THefick! ¥ amdmbonuzsr dopmatmn Xan; 4 —

6MOTHT-KODIMEPHTOBLIE FHEMCH! ¥ MpaMopt! opMatmy POCCHHT; § — KBap1-GMOTHTOBLIE CITAHLIb]
¥ MpaMops! opmMarmit Yyc u Besisiy; 6 — nerMaToOMNHLIE FPaHUTEE H aTIACKHUTEL

OCHOBHBIM B 3TO# rpynfie sinsieTcst Mectoponpenue Poccusr, oTKpe-
toe B HaMubuu B 1973 r. Pacnonoxeno oHO B 64 kM ot 3anaguoro mobe-
pexbsl ArnmaHTMyeckoro okeaHa B Hamubuilckoil nycrteiHe. 3anacki pyn
ouenuBatorcs B 270 Thic. T npu comepxanuu ypana 0,03—0,07 %. ConyterBy-
I0IMIX KOMITIOHEHTOB HE YCTaHOBJIIEHO.

llosmuenpoTepo3soiickaa ckNamnuarasi obnacTs OpeBHENH NaTGOpMLl, B
npeneNax KoTOpO#l pacrnoNoKeHO MECTOPOXKIIEHNE, NONHOCTHI0 3aKOHUMIIa
reOCMHKIIMHANLHOE Da3BUTHE M IpeBpaTHIach B NNAaTGopMy B KOHIE
npotepo3osi. llopompl, claraimme reOCHHKIIMHANBHBI nporub, momsep-
rJIUCh MHTEHCUBHOM CKJIaJuaTOCTH Y rPaHUTU3alMM B PaHHEM MPOTEPO30e
(2000~ 1850 mun. net).

Bumeuaronye nopos: peficTaBJIeHB MUIMAaTU3MPOBAHHBIMY rHeHcaMu
¥ MpaMopamu. Oum 00pa3sylT KyIONBHYW CTPYKTYpY, B LIEHTpalbHOH
yacTM KOTOpOi#f Ha IOBEPXHOCTh BLIXOOAT Hauboliee OpEBHUE MMOPOHbL
apxeiickoro ¢yHmamMeHTa — rpaHutorHedick v rpanuter GopMarnun AGGa-
6uc. Ux nepexpriBaioT MeTaMOp$130BaHHbIE KOMIUIEKCH 1OpOH popMaumy
tycuc, Xau, Poccunr, Yyc, BenBuu (puc. 25).

Tomua GMOTHUTOBHIX FHEICOB M MOJIEBOMIMNATOBHIX KBapUUTOB MMeEET
MotHocTs oKolto 1200 M. Topoms! cocTosit U3 Ksapua,(64,4 %), MUKDOKIIHH-
neptuta (25,6 %), nnarmokinasa (2,3 %), myckosura (3 %), aKnecconHsix
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PYZHBIX MHHEpAJIOB — anatuta ¥ uupkoHa (5,2 %). B MUrMaTusupoBaHHbIX
yuacTKax Mopofi BIOJb HanpaBJieHHs THEHCOBATOCTH OTMEYaeTCs obuns-
HOE BHEJIpEHUE NOCTIOMHBIX YDaHOHOCHBIX ajIsSICKUTOB.

Brine no pa3peay 3alleraior nopops: Gopmaimy Xan MOIIHOCTEHI0 OKOJIO
500 M. Io cocTaBy cpemy HUX BHIIENSOTCSA MMPOKCEH-POrOBOOGMaHKOBhIE
1 MUPOKCEH-TPaHaTOBbie rHeics, amubonuTsl. B noponax yeTKo Bhipae-
Ha TI0JI0CYATOCTh, 06YCIOBIIEHHAS YepeNoBaHUEM MIPOCIIoeB TEMHO-3EIIEHO-
ro 1BeTa, 0GorameHHEIX poroBo# 06MaHKO#M, 1 GJENHO-3EMEHBIX ¢ KIIMHO-
nupoKceHoM. Ilonocuatocth NOMYEPKUBACTCS  PaCHONOMEHUEM  JIMH3
MeTaMOpGM30BaHHbIX FPAHONMOPUTOB. B HiKHEN Mauke NMUPOKCEH-POroBo-
o6MaHKOBEIX rHelicoB HabmonaioTcsa MeTaMopbHuUyecKHUE Tejla allsiCKUTOB,
OpMEHTMPOBAaHHBIE COrTacHO ¢ OfMel MoNoCYaTOCThi0 FHEHICOB MITM CEKy-
Hiye ee.

®opManmsi PoccuHr ofbenuHsieT YEPENYIOHIMECs] TONM GUOTUT-KOD-
IMEPUTOBHIX FHEHCOB ¥ MpaMOpoB. Ilo NUTONIOrnuecKOMy COCTaBy Bbie-
JIslOTCST mecTh NMaveK nopof. B ocHoBanuu dopMaimm oTMEYaercsl mnauxa
MpaMopOB, NEPEXQIALINX BbIlle NO paspe3y B KPYMHOKPHCTaIUIMUECKHE
Gensie ¥ rpaduTCOMEPKAIME PA3SHOBUAHOCTH C MPOCJIOSMM IIMPUTUIUDO-
BaHHBIX KPEMHMCTHIX CNaHueB. MpaMopsl NepeKpsiBaioTcsl MHTEHCUBHO
UCIIOLMPOBAHHEIMY KPYTTHOKDHCTAJUTNUECKMMH CHJILHO PacCilaHLOBaH-
HBIMHM KOpIIMEPUT-GHMOTUTOBHIMHU CllaHLIAMU M rHeficamy, COCTOSIHIMMM M3
kBapua (5,6 %), mnarvoknasa (27 %), WENOUHbIX NONEBbiX mmatoB (43 %),
6uoruta (14 %), KOpIMEDHTa M CUIIMMaHKUTa. BIONE NIlocKOCTEH rHeicoBa-
TOCTH Pa3BUTHI MOCHOMHBIE NaKy MIErMaTUTOB U aJIICKUTOB.

Han xopaueput-6HOTHTOBBIMM rHElicaMy NpocNexuBaeTcs MapKHpYo-
Uil FOPH30HT KOHrJIOMEPATOB U NauKa BEPXHUX MpaMoOpOB, BKJIIOYaiomas
TOHKO3EPHHUCTHE MUPUTCONEPXKalye KpeMHuCTsE mpociion. Camasi Bepx-
HeAS [AYKa NOpoJ NPEACTaBlieHa GMOTMT-KOPIMEPUTOBHIMU rHeficamu c
IPOCHIOSIMH raJIEUHUKA ¥ CEPNIEHTHHHU3MPOBAHHBIX MPaMOpPOB.

Brume 1o paspesy BeimeNsiiorcsi nopons dopmauuii Uyc u Bensuy —
yepenyonuMecst MpaMOPH! U KBapL-GHOTUTOBBIE CllatLpl. OHE BCTpeYanTCs
TOJILKO B I0XKHOH yacT¥ MECTOPOXIECHHS.

Hopoms: paiioHa npeTepneny guHaMUYECKHil 1 KOHTaKTOBbIH METaMOp-
¢usM. Hanruwe KOpruepuTa CBUIETENBCTBYET O BRHICOKUX TEMIEpaTypax 1
CPaBHMTENILHO HU3KHUX [aBJICHUSIX B MOMEHT uX GopMupoBaHus. B mera-
OCaOUHBIX MOpPOJiaX Ha KOHTAKTe ¢ alIICKUTOBBIMU TEJIaMU MPOSIBIIETCS
posfelficTBME KOHTaKTOBOoro MeramoptmuaMa. OcoGEHHO WHTEHCHBHO
ApOLIECCH MPUKOHTAKTOBOM MMEPEKPUCTAJUIM3AINKY TOPON pasBUTHL B
Mpamopax (opmaumuu Poccudr, rpe o6pasyioTcsl CKapHOBBIE T€ja MOLL-
HOCTbI0 OT HECKONILKMX CAHTHMETDOB 0 HECKONBKMX MeTpoB. B ux cocrase
npeobananT KIMHOMMPOKCEH, rpaHaT ¥ CKanoNuT.

MeCTOpOX/IEHHE HAXOOUTCS B IOro-3allaJHOM Kpbille KYNOJNBLHOMN
CTPYKTYDbl, riie nopomsr ¢opMarmu POCCHMHE cliaraior y3KME CKIalky B
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Puc. 26. ['eonorrueckuii paspes mectopoxaetns Poccurr. Io [ Bepuuney u np.:
1 — ypasOHOCHBIE afIACKUTOBLIE FPAHUTEI — TIETMATHTEL; 2 — KOHTJIOMepars!; 3 — Kopruepni-6ro-
TMTOBLIE THeMcE! ¥ CVaHibl 4 — MpaMops;; 5—6 — rueficsl: 5§ — nupokceH-6uoTnuToBEe, 6 —

TIMPOKCEH-FPAHATOBLIE

npenenax CHMHKJIMHOPHSI, OCTIOXHEHHHE CHCTEMON MOMNEepeuHbiX cOpocoB C
aMIUINTYy namMu cMelrenuii no 45 M. OpyeHenue NpuypoyueHo K 30HE pas3sy-
THSL MarMaTHUECKMX MOpOJl KBapi-KalMBOMIMATOBOrO COCTaBa, KOTOphHiE
BHIENSIOTC KaK alsicKUTOBbIE rpaHuT-nermatutsi (puc. 26). Iopozns:
COCTOSIT M3 KalMeBoro noyesoro mnara (60-65 %) u xsapua (35-40 %). B
HeBoNbMX KONMYECTBax npucyTcrByer Guorut. B nureparype oHu onuca-
HBI KaK “NerMaTuTsy”, ”KanuMeBhie FpaHuTsl” ¥ aJIsfiCKUThL .

AJISICKUTS! TIPEJICTaBIIEHB Y3KVMM COrJIaCHBIMM M CEKYIIMMU TlaiiKamu,
a TaKKe KPYIHHMM TeJlaMH HenpaBuiibHOH ¢opMbl. B mupokceH-poroBo-
OBMaHKOBHX rHeiicax OHM HaGIomaloTcs B BUAE NPaBUNBHBIX Jaek,
COFJIACHBIX C DPErMOHAJILHO# CIIOMCTOCTBIO M METaMODGUUECKON ClaHLe-
BaTOCTHI0 METa0canKoB. llfisi MUPOKCEH-TPaHATOBBIX rHeiicoB u ambu-
GONIHTOB C MeHEee OTUETIIMBO BBIPAXEHHOI IOJIOCYATOCTHI0 XapaKTECpHBI
Goliee MaccHBHBIE TEMNa ansickutoB. CnenosarensHo, nx 06MK u $opMa BO
MHOIr'OM ONpENeNIsIoTCs TEKCTYpOii BMeLIalonMX Nopoyl.

B KpyIHBIX aJsICKUTOBBIX TEJlaX BCTPEYAIOTCS KCEHOJUTH! BMEIIAIONMX
NOpOZ pa3MEPOM B HECKONBKO NECATKOB METpOB. CIpYKTypa allsicKUTOB
IpeV¥MyIIeCTBEHHO NErMaTUTOBasl, C OTUET/IMBLIMU rpadMyuecKUMHu cpac-
TaHusIMU. 3TO CBUIETENLCTBYET O GJIM30NHOBPEMEHHON KpHUCTalIM3aLum
KBapua ¥ NONIeBOro Immara M3 MarMel IpU SBTEKTUUECKOM DaBHOBECHM.
®opMMpOBaHUE alSICKUTOB CBSI3bIBAeTCH C rIIYyOMHHBIMU IOBEHUJIBHBIMU
HCTOUHMKAMM, a HAJMUKE KOHTAKTOBOro MeramMopdusMa CBMIIETENLCTBYET
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O CYILECTBEHHOM pa3pbiBe BO BDEMEHU MEXIY CTAHOBJIEHHEM BMELAIOMMX
nopoji ¥ alsICKUTOB. AJISICKUTOBHIE MaliKy BO3HUKJIIM IOCIIE OCHOBHOrO
Nnepropa CKNanuyaToCTH.

Bricokue conepxaHusi Kanusl B allSICKUTaX, ONHOPOIHOCTL MX XUMH-
YECKOro ¥ MMHEPAIIbHOTO COCTaBa, HE 3aBUCAILAS OT COCTABa OKPYKAIOMMX
NOPOH, NO3BOJISIOT NPENNOJIOKHTE BO3MOKHOCTE MX 0Gpa30BaHMs 3a CYET
aHaTeKcuca noncTuilanonux nopon dopMammit Irycuc n A66abuc.

PynoHOCHB HE Bce Tejla alSICKUTOB, a JIMLIL Y4YaCTKH, COCTOSILIME K3
KBapua, MUKPOKJIMHA U° MUKPOKIIMH-NIEPTUTA; B HEGOMBIINX KOJHMUECTBax
B HHUX MpPHCYTCTBYWT alibOMT-OJIMIOKJIa3 M TEMHOLBETHHIE MHHEDaJIbL.
Brifenens! nBe 30HBI PYJIOHOCHBIX alISICKUTOB, BRITSIHYTHIE COrJIaCHO C
obumM IpocTHpaHMEeM BMemaomMx nopop. CeBepHad 30Ha 3alleraeT B
nosie pasputus ampuGONUTOB ¥ MUPOKCEH-rPaHATOBLIX FHEHCOB, a LIEHTpa-
TbHAs — B am(r60N-GHOTUTOBRIX CIIaHLIaX, MpAMOpaX ¥ KOpIUepUT-6MoTH-
TOBHIX rHeifcax. PynoHocHsie 30HB (WMpPHHON oKojio 1 KM) npocnemens:
Gonee uem Ha 3 KM N0 npoctUpaHuio. KOHTYpE! MX HEUETKUE, paciipenene-
HHE ypaHa — HEPaBHOMEDHOE, CONIEPXAaHUE €r0 HEBHICOKOE, B CpEIHEM
0,04~0,05 %.

YpaHoBOE OpYyNEHEHHE IPENCTABJIEHO TOHKOPACCESTHHONW BKpareH-
HOCTBI0 ypaHUHUTA, GeTadura n GpaHHepuTa. 3epHa ypaHMHUTa pa3MEPOM B
cpenHem 0,05—0,1 MM, nrorna no 0,3 MM, 06pa3yioT BKITIOUEHHSI B KBapIE,
NOJIEBOM MaTe ¥ GMOTHTE, pa3BUBATCS B MPOMEXYTKAX MEXy MMHEpa-
JiaMM ¥ 1O TPEIGMHKAM B HMX. YPaHMHMT acCOLMUPYET ¢ MOHALMTOM M
UMPKOHOM. BoKpyr ero sepeH HaGNopaiorTcsi NIICOXpOMYHBIE IBOPUKM.
Beradpur TOMEe Bcrpeuaercss B BHMIE OTHENBHBIX MEJIKMX BEIIEJICHUIA
TEMHO-KODUYHEBOIO U SIPKO-KENITOrQ 1[BETa C PAKOBUCTHIM M3JIOMOM M
WHUpHHIM OJIECKOM B KBapue ¥ nojieBoM mmnare. B weM oTMeuaioresl mo-
BBIIIEHHBIE COREPIKaHns HNOOKS, TUTaHa U ypaHa.

C paaroaxTVBHBIMKH MuHEpalaMy OGEIYHO aCCOUMUPYIOT IUPKOH, MO-
Hanut, anatut, cheH, GIoopuT, pexe BCTpeyanTcsl CynbGu e, MarHeTuT u
reMarut.

B 30HE oOKuCNEHMS] NEPBUUHBIE YpPAHOBHIE MUHEpAJibl 3aMeujaloTcs
SIDKO-XEJITHIMY cCHITMKaTamu TUla 6etaypanodana.

®opMUPOBaHHE MECTOPOXIECHIS CBS3LIBAIOT ¢ aHATEKTMYECKON mepe-
paboTKOif MaTePMHCKMX HOpOf, M3HAYANBHO COJEPMKAIMX NOBBHIICHHEIE
KonuuecTBa ypaHa. Ilo ocliabNeHHbIM 30HaM 3EMHOM KOpH! U3 MaHTMIAHBIX
riy6uH NOCTYnalli TEMJIOBHE NMOTOKM, NPOMCXONUIO paciUlaB/IEHUE BME-
LIAOIMKX NOPOM ¥ NEPEMEIIEHNE B BHILIENIEXKAIUE TOMUK. I'IyGuHHEIE 10Be-
HMIIbHBIE NOTOKHM OLUTH 0BOralleHbl BOHo 1 KalneM, ypaH MOr 3aHMCTBO-
BaThCS U3 JOKeMOpuiicKuX nopon ¢yHnaMeHTa.

MogpensHeii  BO3pacT BKpaIUIEHHMKOB YypaHMHUTA ONpEJIETICH B
510 * 40 M. neT.
B patione IlepneGya ewe ¢ 1955~1956 rr. uspecTHB! [Ba MECTOPOX-
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JCHVST ypPaHOHOCHBIX NErMaTWToB — MakpoHambsy v ®apaneii. Y nesnbHbiid
BEC HX B NOORIUE YpaHa HEBEJHK, Pa3pabaThiBa/MCh TOJBKO OTHENBHBIE
yuacTKH, oboramenusie ypasoM. C MectopoxaenneM Poccurr ux o6nemm-
HSIET COCTaB NErMaTHTOB, CMOXEHHBIX KaNMEBbiM NoNeBbM mmartoM (80 %)
u xBapueM (20 %).

B paiione, pacnonoxeHHOM B I0HOH KpaeBoil yacti Kamamckoro
InuTa, pasBUTH NOKeMGpuiicKue rHeficsl, MUTMaTUTHL, ClaHLb, aMduGonu-
Tol ¥ KBapuutsl. opOniE! CMSITH B CKJIATKH CEBEpPO-BOCTOUHOrO MPOCTHpa-
Husl. [lerMaTUTE! CrPYNNNPOBAHHL B N0SICA MPOTSINEHHOCTHIO B HECKONBKO
KHJIOMETPOB NPy HIMPHHE B HECKONBKO COTEH METPoB. TeNa MerMaTuiop
HUMEIOT HENpPaBUIBHY0 XKUII006pasHylo dopMy npoTsbxeHHOCTHI0 OoT 10 1o
1000 m npy MormocTy or 3 mo 50 m. Kpome xanueBoro nojieBoro mimnata u
KBapna B HUX nbncyrcmyro'r poropasi 06MaHKa, XJI0puT, 6HOTHT, dioopuT,
HEMHOro Cynb$UIOB. YpaHOBLHIE MMHEDPaIbl MpeNCTaBiIeH:! YPaHMHUTOM,
YPaHOTODUTOM, TOPMAHWTOM; YDaHCONEPXKame — CGHEHOM, LUPKOHOM,
IBKCHHMTOM, MHPOXJIOPOM. PasMep pynHbix 3ePEH KPyIHee, ueM Ha MECTo-
poxaennu Poccur (Do 5 MM), HO pacnpeneNneHbt OHM B NErMaTHTaX He-
PaBHOMEpHO. YacTo pynHBIE CKOIUIEHHS! TSFOTET K KpAaEBHIM UacTsIM
NIErMaTNTOB, OOOrameHHeIM OHOTUTOM: 37ieCh BO3HUKAT HEGONbLIME
oforauiennble yuactku pasmepoM 10-20 cM. PaccumraHHBIE MOMENBHBII
BO3pacT ypaHOBLIX MuHepanos 1070— 600 mny. Jer.

Ananorvusrie N€rMaTUTE PA3BUTHL B paiioHe Busepnomx.

4.5. MECTOPOKIIEHHSI 30JI0TO-YPAHOBO#H $OPMAIIAHA B KAJIHEBHX
METACOMATHTAX (TYMBEUTAX)

Mecropoxnenusi aToro Tuna pacnollaralTcst B (yHIamMeHTe IoKemMbpuit-
CKMX IHUTOB, NPETEpPIEeBHNX B ME3030€ MHTCHCUBHYI TEKTOHO-MarMaTu-
YecKylo axtuBu3auuio. HauGonee metamsHO OHM ommcanst B paboTax
B.A. Kpynennukosa, $I.10. Tormana u gp. Ipoueccst Me3030iicKol TeKTo-
HO-MarmMaTNyeCKoi aKTUBM3aLMM NPOSIBUIINCH B MHTEHCUBHOM MarMaTus-
Me, QopMupoBaHMM ropcToO6PasHEIX NONHATHH, HEGONBIKX BIAIUH,
3alOJIHEHHBLIX MAJIOMOIHBIMK TECYaHO-TIIMHUCTHIMU U BYJIKAHOT €HHBIMHI
OTJIOKEHMSAMH I0DCKOro BO3pacra, a TaKe B aKTMBHOM rMEpOTepMalbHOM
DEeATENILHOCTH.

Bce ypanoBbie MeCTOpOKIEHHS NIPUYPOYEHB! K KPYTIHLIM pa3lioMaM B
noponax ¢yHnaMeHTa, NOSHOBJIEHHEIM B NMEPHO]] TEKTOHO-MarMaTHYECKOM
axkTuBM3aimy (puc. 27).

B crpaturpadmueckoM paspese BLIENSIOTCS NBa OCHOBHBIX CTPYKTYD-
HBIX 3Taxa: apXelicKuil pyHIaMeHT 1 NO3NHENPOTEPO30HCKO-KeMOpuitcKuii
maTGopMeHHbIi YeX oI

Iloponbr pyHnameHnTa — rpaHMTHaMPOBAHHBIE IIATMOrHeHiCH], —~ [PaHU-
TOFHEHCHI, KPUCTAJUIMYECKME CIIAHLBE ¥ MUFMaTHTH — OBHAXKAIOTCS B npe-
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Puc. 27. PaaMmelueHue ypaHOBODYIHBIX
noned # MecTopoxmeHMi B 30Hax
pasnomoB npeBHero mura. llo B.A.
Kpynennukoey:

¢ — nnax, 6 — paspes.

1 — rueficel, Kpucranmyeckue CIIGHITEL,
MHUrMaTuTEl M rpamutel (AR—PR,); 2~
KapBOHATHEIE OTNOXEHUS MNardOpPMEHHOro
yexna (€); 3 — cybwenounrie ¥ wenoymsie
BYJIKaHOr €HHO-MHIDY3MBHEBIE TIOPOME! ATIOXK
ME3030HCKO# aKTUBH3aUMK; 4—5 — pasNioMbI:
4 — panHenporeposoiickue (@ — HeoMoOMNO-
IKEHHBIE, 6 — oMONIOIKEHHbIE B Me3030€), 5 —
Me30s0¥ckue; 6 — pymHEle monst U Mecro-
pOXpeHust

JeNlaX KpyIHOro ropcra B KpaeBoit yacTu 3MUapXefcKoro KpatoHa. Oum
METaMOpOu30BaHEl B YCIOBMSIX FPaHynuTOBOM Qauuy, Mecramm HecyT
CIIEnb! HATIOMEHHOrO PErpecCMBHOrO MeTaMopdusMa ampubonuroBoit da-
L¥H, CMSTEI B KPYIHBIE CKJIAOKU CEBEpO-3aNafiHoro NPOCTUpaHUs, Ipo-
PBAHE! DAHHENPOTEPOIOHCKUMM IDAHHTAMM M pasGuTH KPYIHBIMHM pasJio-
Mamy CeBEPO-3aranHoro HanpaBIeHHsL.

IInardopMenHyii CTPYKTYDHBHA 3TaX CNOXEH KapGOHATHBIMM Tonma-
MU, 3aJleralo My 1OYTH FOPM3OHTAJIBHO 10 nepudepun ropcroobpasHoro
nofusTus (cM. puc. 27).

B paiioHe nmpokum PaclpoCTpaHEHNEM MOJILIYIOTCS NPOYKTH MarMa-
TUYECKO# nesiTenbHOCTH, 06pasoBasmyecs: B HHUPOKOM BO3paCTHOM JHara-
30HE — OT apxesl o Me3030s.. HauBonee npeBHuMM {6onee 3000 M. ner)
SIBJISIIOTCSL apXefCKNe oproaMbubOITEL IPaHUTOrHEWCH], IIArMOrpaHUThL
¥ MUFMaTUThL.

Bropast rpynna Marmatuueckux nopox (2200-1900 Mrn. ner) mpen-
CTaBJieHa GMOTUTOBBIMM M JEHKOKPATOBLIMH FPaHUTaMK, aJlsICKUTaMu,
IlafiKaMyl IMOPUTOB M IErMaTOMITHEEX FPaHNTOB, JIOKaJIM3YIOLMMICS BIOJL
PaslioMOB Ip€BHEro 3anoxeHus. K nocnefyiomyM nposisieHusiM Marma-
TH3Ma OTHOCSITCS T03JHENPOTEPO3OHCKUE-TIAIE030CKMe TTaiiKu Iuabason
n1aTGOpMEHHOro NEproma IBOIIOLMHM. 3aBepraeTcsi MarMaTuyecKasi nesi-
TeNbHOCTh GOpMMpOBaHueM B nepuon TEKTOHO-MarMaTHUeCKOH aKTHBU3a-
MY IETTOYHO3EMEIBHBIX, CYBIENOYHEIX U e TIOYHEIX TIOpOI ME30301CKOo-
ro Bospacra (160-110 M. ner).
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Pa3priBHas TEKTOHMKA WUrpaer ONpeHeNsiionyr poilk B pa3MEIEHUM
ypPaHOBHIX MecTopOikzenuit. B noponax ¢yHnnmameHTa BIOJNB CKJIaZIOK pas-
BUTH! KPYIIHbIE pa3lIoMel, uMelonue Gollee KpyToe NMalieHue, yeM CIIOHMC-
TOCThL BMELAIMX Nopox. Pa3noMel NpociexyBalOTC Ha NECATKM KUIo-

MeTPOB N0 NPOCTUPAHMIO NPY IMPUHE 30H IO NEPBHIX INECSTKOB METPOE. X \HH Rl XX N

Mo BpeMeny 3aNoK€HUA M UCTOpUM reoliormueckoil spomoipm B.A. Kpy- ; - XEHE '_":.\ X\ ‘ =l 8 =
MEHHUKOB BHIENSIET TpyM THUIA pa3lIOMOB: paHHENPOTEPO30iicKKe, HE Mot~ N LibeE ’g, 2% o :: :: B
HOBJICHHHIE B HallbHEHWEM; paHHENPOTEPO30iCKKE, NONHOBIIEHHLIE B IIPO- I\ @ity 3;'_ I Y = NN

Lecce ME3030McKON aKTuBU3aiMy; COOCTBEHHO Me3030licKue. YpaHoBoe AN - EX X N M 3w ©
OpYIEHEHME NIpUYPOUYEHO rlaBHeIM 0Opa3oM K pasjioMaM BTOPOro THIA, M X +) " # N X B E @
B MEHBLIEH MEPE — TPETHEFO. At e X x

Ilpoueccr Me3030kcKo# akTNBU3aUMy, Hanboliee SIPKO BHIPaXEHHLIE B
30HaX KPYIHHIX pa3JyIoMOB, IPUBENH K MHTEHCUBHOMY U HEONHOKPATHOMY
Ipobnenuo n GpeKuYMpoBaHMI0 NIOPOJ, CONPOBOXKIAMICH BHENPEHHEM NaeK
LIETIOYHO3EMENILHOrO-IIeIOYHOro  COCTaBa, pPasBMTHEM IIPOLIECCOB Kalu-
€BOro MeTacoMaTo3a, GopMHpOBaHMEM KBap1-BapUTOBHIX UM U YPaHOBBIX
pyn.

OtiyuuTeNbHONH OCOGEHHOCTHI0O OCHOBHBIX pYHOHOCHBIX DAa3JIoOMOB
ABJIsSIETCS MNUTENILHEI epro UX 3BOMIOLMY — OT paHHEro NPOTEpPO30s! JO
Me303051. ITUM OMNPENEIISETCs! CIOKHOCT, TEKTOHMUECKOro CTPOEHMS pas-
JioMoB M pa3HooOpasue nerporpabmuecKkoro cocraBa MX BBIIOJNHEHMS.
XapaKTepHbiM TEKTOHMUECKUM 3JIEMEHTOM 30H SIBJISIIOTCS GJ1aCTOMMIIOHM-
THl, PYIOHOCHBIE M HEMHHepanu3oBarubie Opekumy. Kpynunie Grnacro-
MUJIOHMTOBHIE IIBHI paclofiaraloTcsl B ILEHTPaJILHOM YaCTM pa3JIOMOB,
pa3BMBAasiCh o failKaM paHHUX OUOPUTOB M MurMaturaMm. B soHax pasno-
MOB MoryT Habmopathest G0 eNMHMUHBIE BB, OO CepuM KyJmco-
o6pasHo pacmoNIOKEHHBIX WIBOB, pAa3HeNIEHHHX OTHOCHUTENBHO ciabo
nedbopMUPOBaHHEIMU NIOPONAMHL.

HNerporpadyueckuii M MUHEpanbHHIL COCTAB 30H pPa3JIOMOB TOKE HEOH-
HOpOJIieH. Brimensiorcst pacclaHUOBaHHERIE KBapL-TIONEBOINATOBEE MOPO-
Ibl, MOCJIOMHBE MUTMATWUTEL, IaiiK¥ MEJKO3€PHUCTHIX IMOPMTOB, 30HSI
METACOMATHYECKUX KPYNHO3EPHUCTHIX KBapil-NIONEBOMIIATOBX IOpoT,
naliKy MENOYHOro CocTaBa, NPOJYKTH CHAPOTEPMAalIbHOW IesITeNbHOCTH
(puc. 28).

Bmemaroiye nopoyst py HOHOCHBIX 30H MHTEHCMBHO U3MEHEHE! IIPOLIEC-
caMM HM3KOTEMIIEPATYDHOro KallMeBOro Meracomatosa. K M3MEHEHHBIM
nopopaM NpHypou€HLl Py IOHOCHBIE LWIBLL, pa3HOBO3pacTHeie GapuT-KBapiie-
BhI€, KBapleBpbie, KBapr-KapbonarHsie 1 ¢mooput-KapGoHaTHBIE NpOXMII-
Ku. B.A. KpyneHHyKoB BBIIEISIET IBa 3Tana CMApOTEpMallbHON nesaTellb-
HOCTU: HO3HEIOPCKMIA 1 ITOCTIEMETIOBOIA.

B nepBrIii, OCHOBHOM YPaHOBODYIHBI 3Tan BO3HMKI MHUHEpaJbHHIE
KOMIUJIEKCH UETHIpEX cTafuii MuHepanoobpa3oBaHUs:

1) HM3KOTEMIIEPATY PHEIE KalIMEBHIE METACOMATUTH (IyMOenTh);
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)

10 - noxsapuestie, 11 —

— DACCIAHUOBAHHEIE JMOPHTS! (6TaCTOMHIOHUTLD)

— 6apUT-KBAPLEBLIE KU ¥ TTPOXUIKY (Ha 3aPUCOBKAX,

OLITIATOBBIE NTOPOaRL; 4

(na nunane); 7
9 — pynusre tena (ua rnawe); 10—11 — HeMuHepamuaoBauHbie GpeKuny

I=Iy =11,

1 — KpHCTAIUTHUECKME CITAHIIE ¥ FHEHCHI; 2 — FPAHUTEN; 3 — KBApL-TIONEB

§ ~ wanvenble METaCOMATUTE {PyMEeHTE)
8 — pynoHocHsie 6peKuuy (Ha 3aPUCOBKAX)

nocrneKBapueBbie

.
3

3 6 — GapuUT-KBapLEBLIE ML

Puc. 28. CTpoeHHE OMOJIOXKEHHHX DAHHENPOTEPO3OHCKHX YPAHOHOCHEIX Pa3fIOMOB (YHIaMEHTa i DAIMEleHUe B HUX PYAHHIX Tell.

o B.A. Kpynenuuxogy:
@ -~ nnaH, 6 — 33pUCOBKY CTEHOK I'OPHBIX BEIDAGOTOK I10



2) GapuT-KBapLEBHIE XUJIb! M IPOKUIIKY ¢ CyIbdunamu;

3) MenKoo6IOMOYHEIE Py IHBIE GPEKUMY ¥ TIPONMIIKY C GpaHHEPUTOM U
MUPUTOM;

4) KBapueBHIe, KBapi-KapbGoHaTHBIE U HIOPUT-KapGOHATHBIE IPOIKUTI-
KM,

Kanueppie MeTacoMaTwTsl JIOKaNu3yloTcsi B PasiioMax B BHIE 30H
M3MEHEHHBIX MOPOJ, UMEHMX GONMBIYI0 MPOTSMEHHOCT: ¥ MOLIHOCTL OT
0,5 no 40 M. Ony pa3sBMBaOTCH BIONbL 30H NOBLIIEHHON TPEMMHOBATOCTH
N0 paiikaM OHUOPUTOB, ONACTOMUIOHUTAM M KBapl-NOJIEBOMIIATOBHIM
nopoyamM, saxBaThiBasi YaCTUYHO M GOKOBBIE MOPONEI ~ FHEWCH, rPaHMTO-
rHeiicel ¥ rpaHuTsL. IHTEHCHBHOCTE NPOLECCOB METacoMaTo3a IMOCTENEHHO
3aTyXaeT [Py yHalE€HU! OT TEKTOHWYECKNX mBOB. Brons Hapywennit sce
NMEPBUYHEIE MHHEpaJIb NOMIHOCTHIO 3aMEIEHb! HOBOOGPa30BaHHbIM GyprmM
NenMToMOPGHLIM KalMeBbiM TNOJNIEBBIM . WNAaToM, KapOGOHATOM M TOHKO-
IUCMEPCHBIM 307I0TOCONEPXKALMM MuputoM. JIOpors! KaTakia3vpOBaHbi, B
HUX HabImonawTcs MENKUe nNpoXKUIKY afynsipa.

Bapur-KBapueBbi€ XUl ¥ NPOXHIIKY TIpOSIBJIEHE! B NpPENENax Opeo-
JIOB KanveBrIX METaCOMaTUTOB BHOJb OCNablIEHHEIX KOHTaKTOB JIaeK U MO
NOJHOBJIEHHbIM HAPYIIEHHNSIM NPEBHUX GNaCTOMHJIOHMTOBBIX HMBOB. OHM
bopMupyIOTCS NyTEM BHITONHEHHUS MPMOTKPHITEIX NOJIOCTEH TPELIMH, UTO
OTPaKaeTC B XapaKTEPHBIX M XMl OpPeKuMeBHIX U NapajlieNbHO-No-
TIOCYATEIX TEKCTypax. B jkunax oTmeueHa penkasi BKPAIUIEHHOCTb CyJlb-
¢unos — nupura, xaneKonupura, chaneputa, TEHHaHTUTa, Gy NaHKEPUTA.

B pymmeix Opekunsix rNaBHBIM ypaHOBHIM MUHEpAJIoOM SBISETCS
GpanHEpUT, KOTODHHI KOHIIEHTPUPYETCH B OCHOBHOM B IEMEHTE 3THX
Gpexuuii, NEPECEKAOMMX ¥ KANMEBBIE METaCOMATUTH U GapuT-KBapLeBbie
xunel. llement Gpexuuii npencraBieH KaNbUUTOM, IOJIOMUTOM, KBapLiEM,
CEPHUMTOM, KallMe€BLIM INONEBHIM IIINATOM M DPENKOMl BKPalIEHHOCTHIO
PYIHBIX MUHEDAJIOB ~ MapKa3WuTa, upuTa, GpaHHEpUTa, raJieH|Ta, PyTHUla,
remMaTdTa, XaJlbKOIUPUTa, apCceHOMUPHTA.

Bpannepur obpasyer TOHKODacCESIHHYI0 BKPaIUIEHHOCTb, CKOIJICHUS
HenpasuibHOH GOPMBI M CHCTEMBI TOHKUX BETBSUMXCS! MPOKMIKOB. OH
OTHOCHTCSI K CPEIHE-HU3KOTEMIEPaTy DHOM Pa3HOBHIHOCTH, a MO COCTaBy
OTJIMYAETCsl OT CTaHJapTHLIX 6paHHEPUTOB MOBLIIEHHBLIMY CONEDIKaHUSIMU
Ca, W, Nb, Zr, Fe u 3uauutensHbiM comepxanueM soms (6,04 %). Berpeua-
10TCS1 OTHENBHEIE MENIKIE BHINEJICHUS HACTYpaHa.

OcHOBHO/I ypaHOBOpPYOHEIA 3Tan 3aBepinacTcsl pasBUTMEM Mallo-
MOIITHBIX JKUJT ¥ NPOKUIIKOB TEMHO-CEPOr0 KBapia ¢ KapboHaTOM M (bIto-
OPUTOM M BHENDEHUEM MNOCTPYIHBIX JAEK INENIOUHLIX MOpOJ] HATPUEBOro
psina.

Bo BTOpOIi NocTMarMaTiyecKuii runpoTepMans bl 3Tan 61 chopMu-
POBaHBI KapGOHATHEIE NPOXUIIKM ¢ KBapueM, GII0opHToM M cylbdunaMu
xenesa. OHM BHINIOJHSIOT MEJIKHE Pa3JINYHO OPMEHTUPOBAHHBIE TPELIMHY B
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.30HaX pa3jiOMOB M IEpeceKaioT Bce GOJee paHHHE MHMHEpAJIbHbIE KOMII-

JIEKCHE M MIOCTPYOHBIE IAMKY IEJIOYHBIX 10O,

PynHele Tena MMEIOT XKUIIO-, JIMH30- ¥ YIUIOMEHHYIO0 cTonGoobpasHyo
dopMy ¢ pasdyBamy M NepexuMaMu. B mockocTH pYNOHOCHBIX 30H OT-
YeTJIMBO BHIPAXEHO CKJIOHEHME PYIHBIX crosibos. Yacro OTIENBHBIE PyIn-
HbIE TENa 3aleraioT B KOHTypax 06imeil pyIoHOCHO# 30Hb KyJncoo6pasHo.
HonoxeHye X KOHTPONMPYETCs B OCHOBHOM pa3pbiBHHIMM HapyIICHHUSAMH,
HOIHOBJIEHHBIMH B IPOLIECCE Me3030iicKoi akTnBu3aimy. Hanbonee ueTko
TaKUE paspHIBEI NPOSIBIIEHH! BHOJIL KOHTAKTOB OJIaCTOMMIIOHUTOB, NAaEK
IMOPUTOB, MHOrMA BIONL KOHTAKTOB MOIIHBIX OapUT-KBapLEBLIX HMIT U
NpOXUIIKOB. Pymusie Tena 06nanainT HEUETKMMK KOHTYpaMM M CJIOKHbIM
BHYTpeHHMM cTpoeHueM. Ux pasmepst 1 dopMa BO MHOFOM ONpENEIISIOTCS
KOHIMIIMOHHBIMU TIOKAa3aTellsiMy, IMPUHATHIMM [ OKOHTYpHUBaHUS:
npexpue BCEro TaKuMM, Kak DOproBoe colepiaHye M JONyCcTUMas MOLl-
HOCTDH ITyCTOro IIPOCIIOst, BKIIIOYaEMOro B KOHTYP PYJIHOro Tena.

HauGonee KpynHeie XHIIO- ¥ JIMH3000pa3Hbe PyIHbE TENla NpUypoye-
Hbl K CEpHMSIM MHapaJlNeNbHbiX MIM KyJMCOBMAHBIX GJIaCTOMUIIOHUTOBBIX
IBOB C BHINEPHAaHHBIMM OPEQJIaMK KaJIMEBBIX METaCOMaTUTOB B NPOTSDKEH-
HBIX MO3[IHENPOTEPO3OACKUX pa3lioMaX, MNONHOBJIEHHHIX B ME3030€ IO
MPOCTUPAHUIO Ha COTHH METPOB, HPH 3TOM MPOTHAKEHHOCTh UX IO NaJCHUI0
YyacTo NpeBhiaeT Pa3MepPs! N0 NpocTHPaHMIo.

B 11enoM pa3mepst pyIHbIX TEJ 3aBUCAT OT pa3MEpPOB PYIOBMEIAOMUX
TEKTOHUYECKHUX 30H. B cobcTBEHHO ME3030HCKMX pasiioMaX pyIHbIE Tena
MPUYPOYEHS! K €MMHUYHEIM HOBOOOPa30BaHHBIM TEKTOHHYECKUM Hapymie-
HUSIM ¥ UMEIT CpaBHUTENbHO HEGONbIINE pa3Mephl.

MIpocTpascTBEHHOE MOJIOXEHUE PYIHBIX TEN B PYHNOHOCHBIX 30HAX
onpepensieTcsl pa3JIMUHBIMH CTPYKTYPHBIMU 3TIEMEHTaMM, OCJIOKHAOIMIMH
¥X CTpOeHHe. IT0 Ipeskie Beero U3rubel PYIOHOCHBIX 30H IO NPOCTUPaHMIO
n napenmio (puc. 29), yyacTky paclieTlNICHUsI Ha OTHENBHHE CONMMXEHHbIE
BETBY, MECTAa CONPSKEHNST OCHOBHBIX PYINOHOCHBIX pa3lioOMOB € CEKYLIMMH
30HaMM JOPYHOM TPELMHOBATOCTH, KBAPLIEBHIMY MPOXMUIIKaMu 1 Gnacto-
MUJIOHUTOBLIMY IIBAMHM, WIPAOMMKU POJIb CBOEOOPA3HBIX 3KpaHOB IS
PYIOHOCHBIX PacTBOPOB.

Pynbt croxenst B OCHOBHOM GpaHHEPUTOM B aCCOLMaLUY C PYTHIIOM K
reMaTuTOM. Ha OTIENBHBIX yuacTKaX OHM O6OrameHs! 30JI0TOM, UTO NO3BO-
JISIET BHINEIIUTH MX B 3010TO-GpaHHEPUTOBLIN TUTT DY II.

Inst pyn xapaKTepHst GpeKUMEBHIE, BKPAIMIIEHHEIE, ATHUCTHIE U ceTua-
THIE TEKCTYDEl. OHM 0GNazanT cpaBHUTENBHO BHICOKOH paiMOMETPIYECKOH
KOHTPaCTHOCTBIO ITPH CPEIHMX PANOBLIX CONEPXKAHMSIX. 5

Tenesyc MecropoxaeHmit. JInst nomoOHBIX MECTOPOKIEHHH YETKO
MpoCJIeXKUBaeTCsl CBS3b YPAHOBOro pynoobpa3oBaHuUsl C 3aBEpLIAIOHIMMM
OpOLIECCAMU ME3030MCKOM TEKTOHO-MarMaTUyecKod axKTMBU3aliu. Jto
HoATBEPXKIaeTcsl NPOCTPaHCTBEHHOM M BPEMEHHOI GJIM30CTHI0 yPaHOBBIX
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Puc. 29. PaaMeuieHne ypaHoOBOro OPYLEHEHHS: OTHOCHTENHHO pefbea TEKTOHHUeCKOM
nopepxsoctH pasnoma. llo B.A. Kpynennukosy:

¢ — narub pasnoma B niane; 6 — pesmbed) MOBEPXHOCTH Pas3sioMa B YPOEKIMM Ha TIPORONBLHEYIO
nnockocrs (MyHKTUPOM TNOKa3aHbl M3OMMHMM BOTHYTHIX, CIUIOUIHOM JIMHHER — BLINYKIBIX

YuacTKoB); 8 — pacrnpezenieHie KOHLEHTpaLyii ypaHa oT HauBomblumx (YepHHHA LIBET) K Hau-
MeHsmM (penKue TouKH)

MECTOPOXIEHMH K MarMaTMUecKMM KOMIINIEKCAM IOpCKUX IENIOUHBIX
Mopox KalMeBoro psifia, BHENPUBUIKMMCS IO MHHEPANbHBIX KOMIUIEKCOB
nepBoro ypaHoBopynHoro 3tana. Ilo nankbiv AM. TyrapuHoBa, U30TONHLBIR
BO3pact dopMupoBaHus GpaHHEPUTOBHIX Py onperefiex B : 145 + 20 M.
JieT, a BpeMs! NposiBIICHUST ME3030#ickoro MarmMatuama — ot 160 mo 110
MJIH. JIeT.

o pauneim $1.JI. Totmana, ycraHaBiuBaeTcsl OGI[HOCTD FEOXMMU-
yecKoil cnenpanzanuy GpaHHEPUTOBHIX PYI ¥ NOPYIHLIX MHTPY3Hil.

BrigepxaHHOCTb cocTaBa 6paHHepuTOBHIX pyn no npoctupanuio (15~20
KM) u najgenuo (no 2 Km) MO3BOJISIET Npenmnoliarath BO3MOXKHYIO MHapa-
FEHETUYECKYI0 CBSI3b C rllyGOKO3alleraiommM HUCTOUHMKOM DPYIOHOCHBIX
pacrBopoB. HanGonee BeposiTHbIM HCTOUHMKOM PYOHOroO BELIECTBA MOriy
6HITH BMEIMIAKIME FHEVICH ¥ rpaHnTH. B rHelicax M 0cOBOEHHO B JKUIILHBIX
IHOpUTaX comepxaHue TuTana pocturaer 0,5-1,5 %, uro Bnonse pocra-
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TOYHO nnsl O6pasoBaHMsi GPAHHEPUTA; BBHISBJIEHO CXOZICTBO M30TOIHOIO
CoCTaBa CBMHLA CYJILGUIIOB 13 PYIOHOCHBIX 30H M BMEINAmuX Nopof.

O6pa3oBaHye MECTOPONIEHMI NMPOUCXOIMIIO, CKOpEE BCEro, Ha He-
Gonpmo#i riy6une, He mpepruuatommeii 600-800 M. IT0 monTBEPKHAETCS
HeBONLIOi CyMMapHOH MOMHOCTBI0 KEMOPHICKHX oTNoxeHut niardop-
MEHHOro UexJa M MOJIOKEHMEM BEpXHEN rpaHMuBl PYOHBIX Tell BOmM3u
HYKHei rpaHUIIB] 3TUX OTJIONKEHMI. PyHbIe T€Jla PaKTHYECKH HE 3aTPOHY"
TH IIpOLIECCAMM 3PO3MH. ITO OBCTOSITENECTBO B COBOKYIHOCTH € OOHOPOL-
HOCTBIO BMEHIAONUX NOpoR M GoJbiofl MPOTSIKEHHOCTHIO Pas3yioMOB IO
npocTUpaHUI0 ¥ Najenuio obycnoBuIo 3HAUMTENBHBI BepTHKAJbHEIA
pasMax ¥ BbLIEPKaHHOCTh MUHEPANIHOrO COCTaBa py .

lfo pmanueiv AM. Tyrapunosa u I'.B. HaymoBa, remneparypa romore-
HU3ALMY FA30BO-KUIKMX BKJIOUEHHH ONpeieNeHa B CIIeyomuX npefenax
(B °C):

B KANBIUTE KAJIHEBBIX METACOMATUTOB - - o« s ssov Ceieecereane 255-225
B HOpYHOHBIX KBapue u 6apHre . ... - - .. .. Ceeeeereaan heenenn 320-230
B FIOCTDYTHOM KBAPLE « « ¢ « < o« s v smeasnsonssmnannsocsescoces 220-170
B 06pasopaHHusiX BTOPOrO THIPOTEPMAIIbHOTO 3Tala:
KAMBIUTE «cvovooavmnnonns [ eeesan 105-100
QITOOPHTE « e v vvvoomnnneenans heereeerereaans 135-95

KouTponsHbie BOMPOCH H 3aMaHHS

1. Hatite ompemenenue TardopM KaK OCHOBHBIX CTPYKTYDHBIX €NMHHL maTe-
puKoB. Pacckaxute 06 OCHOBHBIX TEOTEKTOHUYECKMX INEMEHTaX MpPEBHUX argopm u
HX MeTaNnoreHun.

2. HasopuTe ocHOBHbIE YpaHOBOPYAHble GopMaltky JpeBHUX MNaTdopM.

3. KakoBBl OCHOBHBIE 3aKOHOMEDHOCTH IIpOCTPAHCTBEHHOTO DAasMEIIEHHS: ypaHO-
BHIX K 30JIOTO-YPAHOBHIX MeCTOpoxheHHH B JpeBHUX KomnryoMepaTax?

4. B uem saKkmouaioTcsi oGLIME YEPTHI M PA3NMMUMsi B TeOJIOTHYeCKOM CIPOCHHH
MecTopoxaeHHii BurBaTepcpan 1 Bnaitun-Pusep?

5. KaKOB TeHE3HC 30510T0-YPaHOBEIX MeCTOPOX IeHHE B ApEBHUX KOHTTioMeparax?

6. Ha3soBuTE TOMCKOBBIE KpUTEpHM M IPH3HAKH YDAHOBHIX MeCTOPOXIEHNH B
XIpeBHHX KOHITOMEpaTax.

7. OnNMIUKTE TEONOTMYECKYH INO3MIMI0 aJbOMT-ypaHOBBIX H IKENE30-yPaHOBBIX
MecTOpOXKIeHHH B npefieNiaX ApeBHNX niaTdopm.

8. B yeM nposBnsieTcs: obIHOCTE ¥ Pa3NHyust MECTOPOKIEHHUH, TIPHYPOUEHHBIX K
anb6UTHTAM M XKese3ucTHM KBapuuraM?

9. OxapaxTepusyiite Mop(hOJIOTHIO DYOHBIX TEN K MUHEDaNBbHBIE cocTaB DYL
YpaHOBHIX MeCTOpOXKFeHUN B ansOuTHTax.

10. KakoBBl MPOCTDAHCTBEHHBIE, BO3PACTHHlE ¥ TEHETHUECKHE COOTHOLICHHS
’eJle3HBIX ¥ YDAHOBHIX PYX Ha JXeMNe30-YPaHOBRIX MmecTopoXaeHnsax?
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11. Kakve CylecrsyloT IHAOTe3bl © FEHE3NCE YPaHOBBIX MECTOPOXIEHHH B
ans6ntntax? Hasosure NMOMCKOBBIE KPUTEDHY M TIPU3HAKH MECTOpOXKIEHWMI B anb6HTH-
Tax.

12. Y10 HA3LIBAKT MECTOPOXKTEHUSAMH “Hecorfacus™? Ilo KakMM NpMHLMNAM HX
BLINENSAINT B CAMOCTOSITENBHYI0 YPaHOBOPYIHYI0 dopMaiuio?

13. Yro obmero mexay MecTopoXKeHHsAMH “Hecorfiacus” Apcrpanun u Kanags?

14. B yeM 3axmioyaloTcs 0cOGEHHOCTH MHHEPATILHOTO COCTARA DY MECTOPOXK IEHMI
*Hecorsacua”™?

15. Kakop reHesuc mecropoxneHmil “necornacus™?
16. Hasopure NOMCKOBBIE KPUTEPUH ¥ TIPUIHAKH MECTOPOXIEHHI “Hecoriacus”.

17. @opmupyIoTCS JTH MPOMBILINIEHHbE MECTOPOXKIEHNS YPaHa B XOLE COBCTBEHHO
MarMaTHyecKoro npouecca?

18,.’ Kakopa mopdonorus pymHEIX Ten m cocTap pyn MecTopoxpeHmit “mopdu-
poBsix” pya B ansickurax (poccurrmurax)?

19. Kax nposiBIsiioTcsi MpOLECCH TeKTOHO-MarMaTHYeCKOl aKTHBHIALMN B npene-
Jlax ApeBHUX nnardopm?

20. KakoBa nocrefopareNbHOCTh TpOLECCa MHUHEpamnoobpa’oBaHusi Ha 30JI0TO-
YPaHOBBIX MECTOPOXIEHUSIX B KalMeBblx MeTacoMatutax (rymbeurax)?

2]. B yem npOSIBNSIETCS CTPYKTYDHBI KOHTpONL OpPYHEHEHHS Ha YPaHOBBIX
MECTopoXxAeHHsX B rymbenrax?

22. Yem obmsCHSIETCS] COBMECTHOE HAaXOXIeHHe ypaHa W 3olota Ha MECTOpOXKIe-
HUsIX B MopofiaX $yHnameHTa ApeBHUX miardopm?

23, KaxoBE! KpUTEPHH OTNINYMS YPAHOBOPYNHLIX NMPOBMHLME IpeBHUX mnardopm
or 6e3pymHbIx?

I'masa 5

YPAHOBOPYJTHHE ®OPMAIIMH I’EOCHHK THHA JTbHELX
JIb
CKJIATYATHX NOSICOB ¥ MX CPEIHHHHX MACCHBOB

5.1. OCOBEHHOCTH I'EOJIOTHYECKOrO CTPOEHHS H
YPAHO
TEOCHHKIIMHAJILHO-CKJIAMYATHIX OBJACTE#HR HOCHOCT®

I‘eocnmcnnﬂanmue CKIlanuaTei€ Ilosica — 3TO HNOOBMXXHBIC MOsICa TIJIO-
GanbHoro Macurraba, BoshMKalole Ha CpaHvIe TuTOoCHEpHBIX IMT —
OK€aHHYECKON M KOHTUHEHTANbHOH — WIIM MeXmy IpeeHUMy matdop-
MaMu Ha MaTepuKax. OHM OTNIMUANOTCS CNIOXKHEIM IEONOrMUECKHM cTpoe-
HHEM, HHTCHCUBHEIM BYJIKaHM3MOM M OCaJKOHaKomNenuem. B urore mmu-
TEJILHOrO PasBMTHS EOCHHKIIMHAJILHBIE MOsICa NPEBpamaloTcst B CKIlaj-

qaThie ropukie coopyxenusi. flo MacirraGy ckiamuathie nosica IKBUBATIEHT-
HEI IPEBHKM INatdopMam.
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CyLIECTBYIOT [iBa THIIa F€OCHHKJIMHATIBHEIX TOSICOB: OKPaUHHO-KOHTH-
HEHTAJILHBIE ¥ MEXKOHTMHEHTaNIbHbE. K mepeoMy orHocurest THxookeaH-
CKMit TosIC, a KO BropoMy — Cpenn3eMHOMODCKHUH, Ypano-MoHroNbCKui,
Cenepo-ATNanTHUeCKHMi ¥ ADKTHUECKHMIA.

B cTpoeHMM IEOCHMHKIJIMHAJILHBIX MOSICOB PaslIMYaioTCsl eOoTeKTOHHU-
yecKye eUHHUIE! Gonee MeJKoro nopsifka — CKnaguarsie o0JacTH, KOTo-
phie pa3nelisiioTcsl o BpeMeHM Koncoyupmanuu. Ha repputopuu CCCP 3ro
BalikanbcKas, cajlaupCkasi, KaJlegoHCKasi, BapHCCKasi, ME3030HCcKasi,
anpOMiickasi ¥ THXOOKEAHCKasl CKlafuareie obnact. IlepHonm reocus-
KIMHANKHOTO Pa3BUTHA 3aBepllaercs HopMUpPOBaHAEM KOPEI MAaTEPHKOBO-
ro THIa.

OBnacTH KaxIoi 3MOXY CKIaauaToCTH NpefCcTaBiIsiioT co0oi KpyTHbe
CTPYKTYpHBIE 3TIEMEHTH KOHTHHEHTaJILHOro 6I10Ka 3eMHoil KOpEl. YclloBust
HMX reoJIorMuecKoil 5BOJIOIMM XOpOLIO M3YU€HBl M OINMCaHBl B Tpymax
MHOTHX HcclefoBarenei.

Beny1asi pofib B CO3NaHUN YUEHHUST O FEOCHHKIIMHATISX MPUHAMTIEKUT
A.Jl. Apxanrensckomy ¥ H.C. TilarckoMy. OHM yCTaHOBUIIM LIMPOKOE TpO-
SIBIIEHUE FeOCHHKJIMHAJILHOTO MPOLIECCa Ha Pa3lIMUHBIX MIOMAMSX 3eMHON
NIOBEPXHOCTH, HA3BAHHBIX UMM F€OCHHKIIMHAJILHBIMU 00MNacTsAMU. BonbmoH
BKIall B M3yYEHHE MCTODUM pasBMTHSI EOCHMHKIIMHAJIBHBIX obnacrei
snecy A.A. Bornanos, B.B. Benoycos, A.B. Ileiipe, A.Jl. SIHumn, B.E. Xa-
m,J0.A. KochrMH M mpyrue uccrnenosaTesu. HayueHneM ponu MarMma-
TH3Ma B 00pa30BaHuy MOJIE3HBIX MCKONAEMbIX 3aHMMalluCh 10.A. bunubuH,
10.A. KysHeloB ¥ MHorue Ipyrue.

B pesynbTare 3THX MCCEIOBaHuUl onpenemneHs! obipe 3aKOHOMEPHOC-
TH CTPOEHMSI FEOCHHKIIMHAJIHEIX 06nacTeil, CXOJICTBO OCHOBHEIX 3TalloB HX
paspuTHsi. [€oCHHKIIMHAJILHO-CKIIaNYaThie OBNacTH pacCMaTpUBaloTCA KaK
30HBI BBICOKOM TIOIBYKHOCTH 3€MHOH KOpHI, 3HAUMTEJILHOW paculleHeH-
HOCTH ¥ TOBBIIEHHOM nponMniaeMocTy Jmrochepsl. Ha panHux 3ranax HX
CTaHOBNEHUs] NpeobNafaoT MHTEHCUBHBIE IOTPY)XCHMS, a Ha 3aKJIOuH-
TEJILHBIX — MHTEHCHUBHBIE MOIHATUS, CKIlaAKooObpa3oBaHue K HaJIBHIOBLIE
nebopmanun. PopmupoBaHue reoCUHKJIMHAaJIell COMPOBOXTACTCA LIMPO-
KiM MpOSIBIIEHHEM MarMaTHUECKMX TpOLIECCOB M o0pasoBaHMEM pasiiy-
HEIX MeCTopoXIeHuil. B npemenax 3Tux obnacteill BHLEETISIOTCA KPYTHbIE
METaNNIOreHUUeCKHE MPOBHUHIIMH.

B reoJlorMuecKoil UCTOpUM TFeOCHHKIIMHANBHO-CKIafuaTeX obnacred
Pa3NINyaloT TPM OCHOBHBIX MEPHONa, B COBOKYITHOCTH obpa3syoiux equHbIH
TeKTOHO-MarMaTHMuecKMii muki. B nepehii nepuon mnpeBalMpylT HA-

cxonsiye NBYKEHUS], IIPONCXONUT BHEIPEHHE CYIECTBEHHO OCHOBHBIX H
yNHTPAOCHOBHBIX MarMm ¥ ux nu¢depeHumaros, BTOpOIl NEPHON XapaKrte-
pusyercs mpeobnagaHueM DONHSTHH, CKJIagKooGpa3oBaHMEM M BHEJIpe-
HHEM IPaHUTHBIX MarM, a TpeTHil — KoHcoMpawueit cklanyaroit obnacty u
FIEPEXOJIOM €€ B MOJIONYI0 IiargopMy.
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lnsi BCceX TreOCHHKIIMHANBHO-CKJIamuaTeiX obMNacTeil coxpaHsiercs
YKa3aHHasi MOCJIENOBATENILHOCTL Pa3BUTHSA, OJHAKO nOMlsl Kaknoil oblactu
yCTaHaBJIMBaIOTCS OCODKIC, MPUCYIHME TONLKO eif ycnoBusi ¢OpMHpOBa-
HUsl. OTneNbHbIE NEPUOMEI MOTYT NPOSIBIIATECS HE NOJIHOCTBIO, HEKOTOPhie
M3 HUX OTCYTCTBYIOT BOBCE MJIM 3HAUHTENbHO peAyLHMpoBaHbl. B arom m
3aKJoyaercsi creuyduka 3BOMIOIMH KaXIoW reOCHHKIMHAILHO-CKIIaaua-
Tl O0JIaCTH M OCOGEHHOCTM ee MeTallnoreHuu. C KamIbM NepHOZIoM
cBsidaHO GOPMHMPOBAHHE MECTOPOKAEHUH ONMpeneNIEHHBIX THIOB. 3aKOHO-
MEPHOCTH HX HPOCTPaHCTBEHHOIO pa3meieHusi ofycloBleHs 0coGEeHHOC-
TSMH Ka)KOM KOHKPETHOM reoCHHKIIHHANIBHO-CKJIafuaToil 30HE.

Of1wue NMPUHIMITET PErHOHANILHOIO METAJJIONEHHUECKOro aHalln3a reo-
CHHKIIMHAJbHO-CKJIa{UaThiX obliacreil Bnepesie OblM CHOPMYIIHPOBAHEI
I0.A. PunuGHHBEIM; B IalbHEHIIEM OHM COBEPHIEHCTBOBANNCh B TPyHax
axagemuxa BJ. CmupnoBa, I.A. Teanupenmpse, A.JL. Ilermosa u mp.
B.Ji. CMupHOB BHIFENSIET B Pa3BHTHM CKIIAIUATHIX OBGNaCTeil TpH OCHOBHBIX
JTama, KaXaoMy M3 KOTOPBIX NPHCYI] CTPOro onpenelieHHbl KOMIUIEKC
0CaJJOYHBIX, MAarMaTHYECKHX [TOPON] ¥ MECTOPOXXIECHHMH MONE3HBIX MCKOMA-
eMeix. Hexoropeie mccnepopatem ofHEOUHSIIOT [Ba MEPBHIX 3Tana B
cobCTBEHHO reOCHHKITHHAJIBHYIO CTaIHI0, a TPETUH — B OPOreHHYIO.

B peaynbrate ananusa ocoGeHHOCTEH MPOSIBNEHUS] S3HOONE€HHOTO OpY-
ICHEHMS] B Da3JIMUHbIX TEOCUHKJIMHANSIX Ha PasHBIX CTa[MsIX pa3BUTHS
B.J. CMupHOB crenan BaxxHbI BHIBOA O TOM, YTO [NIABHOE 3HAUEHHE ISt
MX METANNOreHUYECKOol xapaKTepuCTHKY UMEIOT IBa ¢aKTopa: MHTEHCUB-
HOCTh MarmaTM3Ma paHHeH, CoGCTBEHHO IEOCHHKIMHANBLHOM CTamuu M
XapaKTep TEKTOHMUECKOrO PEXWMa CpefHell cTaiuy B mepHol IIaBHBIX
ta3 cknaguaroctu. C yuerom aroro B.H. CMupHOB BhImEsNiSieT YeTHIPE THIIA
TEOCHHKIIMHANBHEIX 30H — A, B, C,D, Kaxnas U3 KOTOPHIX OTNIMYaeTcs
npeobJiaaHiEM MTPOAYKTOB ONpeNeNIEHHBIX ITANOB Pa3BUTHA, [IPHCYILYMM
eil KoMmJexcamMy MarMaTHYeCKHX MOPo ¥ XapaKTepHbIMM FEHETHYECKMU
THIIAMH MECTOPOIKICHHUIA.

I'.A. TBanupenupse pa3iuyaeT eule psif rlaBHEX THIIOB F€OCHHKIIMHA-
JbHBIX 30H. OQlHaKO M 3Ta rPYIIHPOBKA METAJIJIOr€HMUECKHMX THIOB reo-
CHHKIIMHAJIEH HEe MOXET pacCMaTpUBaThCS KaK YHUBEpCaNbHAsl NIMisi BCEX
pervoHoB. s 00beKTHBHOIO M3YUEHUSI METAIUIONEHHMH [EOCHHKITMHAIL-
HO-CKIlafuarbix obNacrelf HEoOXOmMM pETaNbHBIA aHaliM3 OCOBEHHOCTEH
MX 3BOJIOLMY, BBHIOENICHUE IJISl KaXXKIOOrO permOHa KOHKPETHBIX CTamuil ¢
XapaKTepHbIMM KOMIUIEKCaMM OCaJIOYHBIX, MAarMaTHUECKHMX M pyIHBIX
dopmanmii. I'eocHHKNNMHANBHO-CKNaNuaThE OONAacTH pasBHBAIOTCA HE
CTaHIapPTHO — Ka)asi UMEET OnpenelieHHBIe 0COOEHHOCTH.

B nacrostiiee BpeMst Gnaropapst paGoram 10.A. Bumbuna, B.M. Cmup-
HOBa M JpyTMX MCCIlefoBaresiel yCTaHOBIIEHO, UTO IPOMBIILIIEHHEIE YpaHo-
BBIE MECTOPOXKJEHUA B CKIafuaThiX oflacTax ¢OpMHUPYIOTCS Ha NO3JTHEM
(oporeHHOM) JTame: B KAallNOHHWIaX — B CpegHEM—IO3IHEM NOEBOHE, B
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Tabnupa 11. .

Tiepronst bopMBPOBAHAS CKIIAMYATHIX obmacreii panepolos (xocass mTpExoBKa COOT-
BEICTBYET FNABHOMY 3TANY, CETKA — OPOTeHHOMY, mmdpH 03HAYAKNT Bo3pact pyGexed,
s, sier) llo M.B. Myparosy

TexTounYecKH e MMOXH

3pa Hepnon (3noxa)

KanepoHcKas| BapuccKas anbnuiicKas

(repuuHc-
Kas)

SRR
o0, o

3 el
0%

%!

65 ‘0’0‘:’:’

SRR

Kaitnozofickas| UerBepTuuHbIi
HeorenoBbiit
HaneoreHoBsIit

Me3so3olickas | MenoBoit
Opckuit
TpuacoBeiit

N

. N\

Ianeo3sotickas | Hepmcxwii
KaMenHOYTONBHBIH
(rro3nHsA1)
KamenROyTONBHLH
{cpennss)
KameHHOYTOJTBHEH

\

(pauussn)

HeBoHcknit

Cunty putickuit P435

OprnoBy KCKii X\\

Kembputtcxuit

(mo3ysiny 520
N

320

"KembBpuiickuit
(cpenuss)
Kembputickuit
(panusts1)
INozpuerpo- Benp, A\
Tepo3oiic- Pudeti
Kas

BapHCUHIaX — B TO3[IHEM NaJle030€, B aNbIMHCKUX OBNacTsIX — B HEOreHe
(zabn. 11). OHM accOLMMPYIOT CO CNOKHBIMU KOMIJIEKCaMU KOHTHHEHTallL-
HO-BYJIKAHMUECKHX M BYJIKaHO-MHTPY3MBHBEIX 00OpasoBaHuii OCHOBHOIO,
CpEenHero, KUCNoro M cybILesNoyHoro cocrapa.

BraronpusiTHEIMK 1J1s1 GOPMHPOBAHHSI NPOMBIIJIEHHO BaXXHBIX ypa-
HOBBIX MECTOpOXIeHuil BrUM 06/1aCTU NposieneHua KanedoHCKozo U ea-
pUCCKO020 TeKTOHO-MB2MATUNECKUX YUKioe, CHOpMUPOBaBIINECS HA KOpe
KOHTHHEHTAJILHOTO THIIa M OTJINYABIIMECS YETKO BBIPaXXEHHBIM OPOr€HHbIM
aranoM aBonouuy. Takue obllacTu oOBIUHO pPaCulIEeHEHbI CUCTEMON pa3no-
MOB Ha BIIOKM, pa3BHMBAaBLIMECS B pasiiMuHOM pexume. Ilonoxenue ypa-
HOBOPYIHBEIX [ONEH 1 MECTOPOIKAEHHI KOHTPOJMpPYETCH y3NaMu niepeceue-
HMs1 ¥ COTIPSKEHHMS 3TUX 30H Pa3lioMOB, OrPAHMUMBAOIINX UIM TEpeceKa-
o1MX NonoGHEIE TEKTOHMYecKHe O6NoKH. Boblilast 4aCTh YPaHOBEIX MECTO-
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POXKICHUH IPHYpPOUEHAa K LIEHTPAJbHBIM MITM KPa€BbIM UaCTSM JXECTKHX,
ycToiu¥BO BO3ABIMaBLIMXCSt OJIOKOB paHHEl KOHCONMMIaLMM WM K UX
CKNanyaroMy oOpaminieHumo. Takue MHTpareoaHTHKIMHANLHBIE OIOKH,
3allOEHHbIE HAa KOpe KOHTMHEHTAaJbHOrO THIa YMEPEHHOM MOIIHOCTH
(38—45 kM), npeBpalleHs! B MPOLIECCE TEOJIOrHYECKOro PasBUTHS B CBOJO-
Bhie mOOHATHS. [Iponecchl OporeHe3a CONMPOBOXKAANNCH IIMPOKHM IIPO-
SIBJICHHEM KOHTHHEHTANLHOIO BYJIKAGHM3Ma UM 3aBEpUIANIUCh TEKTOHMU-
yecKoit akTHBU3anueit. .

B oporeHHOM 3rane pa3sBHTHS ONUCEIBAEMEIX obnacTeil BEINENSAIT nBa
nepHoya: paHHE- M Mo3gHeoporeHHrii. B paHHEOpOreHHEBII CBOLOBEIE
nonHsTUs ObUIM pa3bUTH KPYNHBIMM pa3lioMaMH Ha psn GJokoB, mperep-
MEBIIMX BO3IbIMAHMST HIIM ONyCKaHMsi. B penpeccusix HaxkaIUlMBaJlMCh
0CaI0YHO-BYIKAHOr€HHEIE  o0pa3oBaHu$l, MPENCTABIICHHBIE AaHIE3MUT-
JalUUTOBEIMH JlaBaMH, KJIacTOJaBaMM, MMpOKIIACTHUYECKHMM MaTEPHalloM M
TEPPUMreHHBIMH OCanKaMH. JTOT HEPHOJ 3aBEPLIMIICS BHEIPEHUEM rHlla-
fuccanbHBIX MaCCHBOE, IITOKOB M NA€K CMEHHUTO-IUOPHTOB, IPaHOIVOPUTOB
¥ CPaHOMOPHT-TIOpGHPOB. :

Bo Bropoil mepuon OpOreHHOro pasBMTHSI MPOMCXONUT AKTHUBH3ALMS
TEKTOHUUECKOH NESITENIbHOCTH B KPA€BhIX UaCTsIX MEPBHYHOIO CBOHOBOIO
TIOJIHSITHSA, NpuBeilasa K GOPMHUPOBAHUIO TEKTOHHUYECKUX nenpeccuii. OHu
3amoJIHAJNINCh JlaBaMM aHIE3WT-HAalUTOB, JIMMApHTOB, TPaXUIMIIapUTOB.
Kucnsie naBbl uepenoBanuch ¢ Kiacrollapamu, TMPOKIIaCTaMy M MrHUMBpH-
TaMH, a aHMIE3UT-NALUTOBHIE ~ C NUPOKJIaCTaMH ¥ TEPPUrEHHBIMU OTIIONKE-
Husmu. IIpM 3TOM BO3HMKANO OBa TWIA BYJIKAHO-TEKTOHMUECKHX CTpY-
KTyp: Kanbhephl pocellaHis ¥ By JIKaHO-KYTIONbHBIE coopyxenus. lloanne-
OpPOrEHHBbI/i TEpHMON 3aBEepIINIICS BHEOPEHWEM CYOBYIIKAHMYECKHX M
rMnabHccalibHBIX MHTPY3MH DaHONWOPHT-TIOPUPOB, IPaHUT-NIOPHUPOB,
CHEHHT-NIOpUPOB, Ta€K OT OCHOBHOIO A0 KMCIIOrO M ILIEJIOYUHOro COCTaBa.
Bce Mo3nHEOpOreHHBIE BYIKAHO-MHTPY3MBHEIE KOMIIEKCH XapaKTepuay-
I0TCI MOBHILICHHBIMY COHNEPXXaHMSIMU YpaHa, NpHYeM (POHOBHIE COHED-
JKaHKSI YBEJIMUMBAIOTCS OT paHHUX K Bollee nmosmHuM dopmanusamM. HmeHHo
K NOCIIETHMM IPOCTPaHCTBEHHO TSTOTEIT YPaHOBHIE MECTOPOX IEHHSL.

Ypanonocuuie cknaduarsie obaactu anvnuiickux NoOBUMHBIX 30H
$opMHpOBAJINCh HAa KOHCONHMAMPOBAHHOM pa3fpobneHHOM ¢QyHIaMeHTe,
MPETEPNEBUIEM F€OCUHKIIMHANILHOE Pa3BHTHE B BapUCCKYI0 MIIM KalleIOH-
CKyI0 3noxy. IINsi HUX XapaKTepPHO OTUETIIMBOE IIPOSIBIIEHME IPONYKTOB
COBCTBEHHO F€OCHHKIIMHANBHOM M OPOr€HHOM CTafiMM pa3BHTHSI anbIviic-
KOro TEKTOHO-MarMarMyecKoro nukia. Kak ¥ B BapucCKHX CKIamuaThix
NosiCax, YpaHOHOCHEIE obNacT JIOKATM3YIOTCH B YUaCTKaX C FETEPOreHHbIM
BHYTPEHHHM CTDOEHHEM, B IIpefAeriax KOTOPHIX CoueTalnTcsl OJIOKH paHHEi
KOHCOJIMpalMy M reoCHHKJIMHaNbHEIE nporubel. IIponykTel 3aBepiuatomei
ODOTE€HHOM CTaiyu¥ 3BOMIOLUM NPOSIBUIIMNCL B JKECTKUX HPHMIIOIHSITEIX
6rnokax u NPUMBIKAKIINX K HUIM KPaE€BEIX YacTsiX [IporuGos.
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YpaHOBbIE MECTOPOXKIEHUS TaKMX obNacTell He 06NanalT KaKuMu-1u-
60 mpUCYIIMMHU TUIIL UM OCOBEHHOCTSIMM reosiornyeckoro crpoenusi. OHK
pa3NiUyaloTcsi COCTABOM BMEMIAKLIMX MOPOJ, CTPYKTYPHOI ofcTaHOBKOM 1
cocraBoM pyn. HauGonee TUITHUHBEIMY SIBJISIIOTCS] MECTOPOXKIEHMSI TIPOIKUII-
KOBO-BKPAIUIEHHBIX pyIn C CyllbdulaMu B BYJIKAHO-TEKTOHMUYECKUX Ie-
MPECCUSIX, CIIOKEHHBIX OCaHOYHHMH HOPOIaMH, YePENYIOIIUMHUCS C KHCTIbI-
MU ByJIKaHuTaMM (Junaputamu). I3BECTHBE TaKIKE HKUNBHO-IITOKBEPKOBHIE
KBapli-HacTypaH-CyTb($HIHbIE MECTOPOXKIEHUS B 30HE 3K30KOHTAKTa NO3]-
HEOPOTEHHBIX MHTPY3Mil nmHopUT-MOHLIOHUT-rpanuToB. OpyneHenye mpHy-
POUEHO K y371aM NMepeCeuYeHUs1 Pa3NIMYHO OPUEHTHPOBAHHBIX pa3JIOMOB.

Ypanosopynubie MectopoxkaeHMsi obGrnacreil anbnuiickoro oporeHesa
HEBEJIMKY Io MaclirabaM, OHM COCTaBISIIOT JIMIIF MaNyl0 nojiio B obieM
MHpPOBOM Dallance 3anacoB YpaHOBHIX PyN M IOTOMY HE€ BHIGENSIOTCSA B
CaMOCTOATENBHBIN (HOPMAIMOHHO-TIPOMBIILUIIEHHBIH THIL.

Me3030iicKana TeKTOHO-MA2MATUNECKAA GKTUBU3AYUST Pa3BHBaJlach BO
MHOTHX paHEe KOHCONMOMpOBaHHBIX obnactax TuxookeaHckoro, Cpenm-
3EMHOMODCKOTrO ¥ YpaJno-MoHrosbckoro ckJjiagyaThlXx MOSICOB B BHIE
VHTCHCHMBHBIX TEKTOHMUECKHX MONBWKEK M aKTUBHOM MarMaTHyecKoil ne-
sarenpHoctH. OGNacTH TEKTOHO-MAarMaTHUECKOM aKTHBU3aLuM OTIINYATCS
MPOSIBIIEHMEM CBOHOBO-TNHIGOBRIX IONHATHI U NIOrPYKeHHil, pa3neJICHHBIX
riiy6uHHBIMM pasliomaMH. B yanax Nepeceuenusi riyOHHHBIX Pa3jioMOB
dopMUpOBaINCh  BYJNIKAHO-TEKTOHMYECKHE JNENpPECCHM, 3amOJIHEHHEIE
yepenyiommumucs nuddepeHIMPOBAHHLIME BYJIKAHOT€HHBIMY, BYJIKaHO-
FEHHO-OCANIOYHBIMM ¥ TEPPUIEHHBIMM KOMIUlekcamu INopox. HaGnonaercs
yactasli CMEHa PE3KO pa3lMyHbIX IO COCTaBy BYJIKAHOIEHHBIX KOMILIE-
KCOB— OT (ENbINTOB M JIMINAPUTOB YEpe3 aHOe3WTHl ¥ TpaxuIaluTel IO
6a3anbToB. ITH KOMIUIEKCH HOPOL NPOPBaHLI MUHEMHBIMHM U KOJIBLIEBHIMHM
pa3lioMaM¥, 3aJIEUEHHBIMH MaJIBIMKM MHTPY3UsIMH KHCIIOro ¥ cyOimelouHoro
cocraBa.

C szaBepuialOuUMu CTaguaAMM pa3euTHsl obilacTeif Me3030MCcKoll aKTH-
BU3alMM CBsi3aHO oOpa3oBaHWe HM3KOTEMIIEPaTypHEIX (IIOOPUTOBEIX,
307I0TO-CYPbMSIHBIX M PTYTHBIX MecTopoXjgeHuil. K ByJIIKaHO-TEKTOHM-
UYECKHMM [ENpPECCUsIM MPUYPOUEHH! (III0QPUT-ypaHOBblE MECTOPOXIEHUSI B
apruinnmsmrax. YepemopaHue NECTPHIX MO cocTaBy nopoxn addysuBHO-oCa-
JOYHOrO KOMIUIEKCa, MOCNOHWHRX M KPYTONajaluiux HapyuleHuil oTpasu-
Nlock Ha MopdoNorun pyAHBIX TEIL: 1Jist 3THX obNacTeii THIIMYHO pasHoobpa-
3ue ux MopdonornuecKkmx THIOB — OT JIMHEHHBIX KPyTONAaJaloLiuX XKHIIO-
obpa3HeIX o mnactoofpa3HeIX.

KpoMme ByJIKaHO-TEKTOHMUECKMX HEnpeccHil B o0NlacTsX aKTUBH3aIMU
GOpMUpOBANUCE IPOIUOHHO-TEKTOHMUECKHME BHAnuHbl, BHIIOJHEHHEIE
MECTPOLIBETHBIMY MoJlaccaMH IPY MONYNHEHHOM Pa3BHTUM KUCIILIX BYJIKa-
HuroB. B HuUX u3BecTHEI HeGoJblIME CTPATUGOPMHEIE MEBIILAKOBO-YPAHO-
BBIE MECTOPOXXKHEHMS, PYOHbIE Tella KOTOpHIX MMEIT mJacTo-, JIEHTO- H
nuH3000pasuy dopmy. 123



YpaHoBEIE MECTOPOXKIEHNS! OBOMX THUIOB JIOKAIU3YIOTCSI B HATIOXKEH-
HBIX BYJIKAHO-TEKTOHMYECKUX M 3IPO3HOHHO-TEKTOHHUECKMX IIENPECcCHsiX,
chopmupoBaHHEIX Ha rpaHuToupax Oolee paHHell reOCHHKITMHAIBHOMN
CTalUu pa3BHTHsI CKMNafuartoil obnactH. OnHaKoO ypaHOBHIE MECTODOXIE-
HUs1 GopMaLuH $II0OPHT-YPAHOBBIX PyJl B apruilIu3HTax, obpasyimuecs: B
BYJIKAHO-TEKTOHMYECKMX IeNpeccusix, MMET HECOM3MepumMo Bornbliee
MPOMBIIIIEHHOE 3HAUEHME MO CPaBHEHUI0 C MECTOPOKICHUSIMM 3PO3HOH-
HO-TEKTOHMUECKHMX IEIPECCHM.

XapaxTepHoil 0COGEHHOCTRIO CKJIAYATEIX OOJAcTeil C MPOMBIIIIIEHHEI-
MM MECTOPOMIECHHSIMH ypaHa SIBJISIETCS pa3BuTHe Gonee paHHUX MO OTHO-
HICHVI0 K OCHOBHOMY YPaHOBOMY OPYIEHEHMI0 FeOJIOrMYECKHX hopManuii
TOpHBIX MOpOZ, Pa3iIMYHOro MPONCXO0XNEHNUS C NOBHIIEHHBIM KIlapKOM ypa-
Ha. IloBbIIleHHbIE KOHIIEHTpAIMY YpaHa YCTaHOBJICHHI B HNOKEMOPHICKNX
rpaHMTOrHekcax, o6pasy0LMX KYIONLHLIE COOpYXeHusi B noponax Gynna-
MEHTa; YTJIEPONUCTO-KPEMHHMCTHIX CJIGHLAX, BHITOJNHAONMIMX MHTPareo-
CHHKIIMHATIbHBIE IpOrubhl, ofpamnsmomye CpeaMHHBIE MaCCHMBLIL, YALTpa-
MeTaMOPUUECKUX KallMeBHIX IPaHUTOTHElcax; MocneckNa yaTsiX IPaHu-
TaX Y JIMIApUTax; BYJIKAHOrE€HHO-OCAJIOUHBIX ¢opmanmsx, chopmuposas-
LIMXCSl B Haualle OPOTr€HHOM CTay Pa3BUTHS.

Bce OCHOBHEIE HPOMBILINIEHHO BAa)KHBIE YPaHOBBIE MECTOPOIKICHHUS
GoNLHIMX CKIIamyaThiX MOSICOB MPHMYPOYEHE! K CPEIMHHBIM MaccuBaM. OHM
PaCHoJIONEHE! KaK B LIEHTPAJIbHOM YaCTH TAKHX MaCCUBOB, Tak M B ux 6im-
xaiiieM oxpyxenud. HauGonee mnponyKTMBHBEIMH ISt HOPMMPOBAHUS
YPaHOBODYHHEIX NPOBMHLNIA SIBJISIIOTCS CPENVHHBIE MaccuBsl CpenuseMuo-
MOPCKOTO ¥ Y pano-MoHI0JTbCKOro CKIaIUarsIX HOSICOB.

CpenuHHEIE MacCHBBI OTTMYAIOTCSE NPUCYIIMMHM JIMLIE MM ocoben-
HOCTSIMH T'€OJIOFMUECKOrO Pa3BUTHSL M BBINENSIIOTCSI MHOTHMH HCCIIENOBa-
tensimut (AJL Stuumn, B.E. Xaun, A.Jl. lilernos ¥ np.) B KauecrBe camo-
CTOSITENHHBIX FEOTEKTOHUYECKHX EIUHULIL

5.2. OCOBEHHOCTH F'EONIOr MECKOT'0O CTPOEHHS1 H YPAHOHOCHOCTD
CPEIIMHHBIX MACCHBOB

Ho onpenenenmio A.JI. SIHIIMHA, CpeMHHBIE MAaCCUBEI — 3TO YCTOMUMBEIE
yUaCTK¥ 3eMHOI KOpBI, KOTOPHIE COXpaHMIM mnaTopMEHHBIH Uy Gnus-
KM K mnat¢opMEHHOMY DeXMM pa3BHMTHS, Korna BOKpPYr Hux ¢opMupo-
BallUCh FEOCHHKIIMHAIY; 3TO OCTATKM TOW CTPYKTYPHOH TNOBEPXHOCTH, HA
KOTOPO#l 3aNIOXUJIKMCh T'€OCHHKNMHAMNBHEIE TIPOrMOBI JaHHOM CKNamuaToit
obnacru.

CpenyHHbIE MacCHBBI BBIOENSIOTCSI B Mpenellax IeoCHHKIIMHANBHbIX
MOSICOB, HO MO OCOBEHHOCTSIM CTPOEHMSI M TEOJIOrMYECKOro Ppa3BUTHS
3aHMMal0T IIPOMEXYTOUYHOE MecTo Mexny mnatrdopMaMM M reOCHMHKIIMHA-
nsaMu. Ux xapakrepHolf oCOGEHHOCTRIO SIBNSICTCSl HAJIMUKME HOKEMOpHii-
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CKOrO OCHOBAHMSI, OHH OTJIMUAlOTCS MNpHCYIIEH NMIUE MM METalNoreHuei,
MPOMEIXY TOYHOM MEXY NnatdOpMaMu M r€OCUHKIIMHAJISIMMU.

B reonormueckoif MCTOpHUM CTaHOBIIEHMSI CpEIVHHBIX MAaCCHBOB
pa3NuyalT TpH Iepuoria (GOPMHUPOBAHMS IHIOTEHHBIX MECTODOMXIECHMIA:
a) npeBHuii, NpeAIECTBOBABIIMH BOZHMKHOBEHHMIO CkJamyatoil obiacTy,
BKJIOUaomell cpemuHHEI Maccus; 6) olHOBpeMEHHBIH ¢ 0Gpa3oBaHMEM
cKIanyaToii o6nacry; B) Gollee Momnomno#, CBA3aHHLIM ¢ MPOIECCaMK HAMO-
JKEHHOH TEKTOHO-MarMaTHyecKoil akTHBH3aLMHu.

K nepsoMy neprojy, OXBaTHBAIOILEMY apXeil ¥ IpoTepo30oit, OTHOCHT-
cs1 hOpMUpOBaHHe KPHCTAJUIMUECKoro oCHopaHusi ($yHIaMeHTa) MaccuBa.
Bropoii coBnanaer ¢ IEPHONOM FEOCHMHKIIMHANILHOrO pa3BuTHs oblacty, B
mnpenenax KOTOpOil OH pacnollokeH. BiMsiHMe reoCHMHKIMHANBHBIX IIpo-
1IECCOB Ha JXECTKHWE CpeOuHHEIE OJIOKHM HpOSIBIISATIOCh BO BHEIPEHMH
[PaHMTOMIHBIX MHTDY3Mil, oGpa30oBaHMM Pa3pHIBHEIX HAPYIIEHHH ¥ BHYT-
PEHHUX NPOruGoB, CHHXPOHHEIX TE€OCHHKIIMHANLHBIM, TaKUX, Kak Bap-
paHnoBckMil B YelcKoM MaccHBe.

Tperuii nepuon HanGolee OTYETIIMBO BHIPAXKEH B IOpoXax KpHCTal-
JIMUYECKOTO OCHOBAHMS, BHIBEEHHBIX Ha HMOBEPXHOoCTh. B obnacrsix Tex-
TOHO-MATrMaTHUECKOH aKTMBH3aLMu o0pa3ylTCsi HaNOXEHHbIE MOJOorue
NMpOruMbel, BBINOIHEHHBIE KOHTMHEHTAIILHEIMK BYIKaHOr€HHO-00NoMO-
yHpiMKH  GopManusMH MM TPyOOOONIOMOUHBEIMH ~ KOHTHHEHTaNbHBIMU
YIJIEHOCHBIMH OTTIOXXEHMSIMM. Takme CTPYKTYpel OOBIUHO OOpaMIEHbI
30HAMM JONITOXXHBYIIMX TEKTOHHWUECKUX Hapymienmii. Bponms HHMxX uacTo
MIPOMCXOJSAT 3HAUMTENbHBE 10 MacliitabaM BHenpeHHs! O6a3allbToB B BULIE
CepHi IaeK M KymoJioB.

MonyueHHsli 33 MocNeqHKE rombl Gonblioii daxTuuecKHMil MaTepuan
CBHMJIETENLCTBYET O CBOEOOpasHM YCNOBHMY BO3HUKHOBEHMSI DYIOHBIX MeEC-
TOPOXIEHHH B IpefieNax CPENMHHEIX MaCCHUBOB M HaJTMUMH MHOIHX OBIMX
ocobeHHocTel HX NPOSIBIICHHS.

I'mapnas merannorenvuyeckass oCOGEHHOCTh CPENVHHBIX MaCCHBOB 3a-
KJIIOYaeTcs B IPOCTPAHCTBEHHOM COBMEIIEHUH PYOHBIX MECTOPOXICHHM,
XapaKTEPHBIX KaK mst miardopm, Tak M ISl FEOCHHKIIMHAJIBHEIX obJla-
creil. Tak, B dyHODaMeHTE HEKOTODHIX MACCHBOB HU3BECTHHI OCAJOYHO-
MeTaMopdHUecKre MECTOPOXKIEHUS xele3a, Mmapraniia, ¢ocdopa, Mera-
MoporeHHre MECTOPOXISHNS 30J10Ta, IErMaTHTOBBIE MecTopoxnenust. Co
CTaHOBJIEHUEM CMEKHBIX FE€OCHHKJIMHANBLHEIX NPOoru6os MoryT OBITh CBs13a-
Hbl OCAIIOYHBIE MECTOPOXKIEHWSI JKelle3a M MapraHua, crpari(opMHbIe
MEIHO-HMKENeBsle. B mepHofibl OporeHe3a M TEKTOHO-MarMaTHYECKOM
aKTHBH3a1uu oBpasylTcsi MHOMOUMCIIEHHBIE MECTOPOXXIEHUsI BoJibdpaMa,
oNoBa ¥ MolmMOneHa B CKapHaX W rpefseHax, rHOpOTEPMAallbHBIE MECTO-
POXIIEHHMS] MOJIMMETAIIIOB, YpaHa, cepebpa, ¢nopura, Gapura. KpynHsie
30HBI Pa3fioMOB CJTyGHHHOrO 3aJI0KEHMSI KOHTDONUPYIOT NPOCTpaHCTBEH-
HOE PasMENEHME PYHNOHOCHHX HHTDY3Mii, IIaBHBIX DYIHBIX DafloHOB M
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IHTOrCHHBIX MECTOPOXIEHHMH. POpMMUPOBAHHE MX MPOMCXOOUIIO B IIpH-
MOBEPXHOCTHBIX YCJIOBHMSX, MHOrOCTaAUHO, B IIMPOKOM TeMIlepaTypHOM
JAuanas’oHe.

YpasoBoe pynooOpa3oBaHMe IpPOSIBUJIOCH BO MHOIMHMX CpPEIOMHHBIX
MaccupaX. OOHAKO HPOMBIIJIEHHO BayKHBIE YD2HOBBIE MECTODOXIICHMSE
BO3ZHMKIM JIMIIL TaM, rO€ CEOJIOrMYEeCKOe pa3sBUTHE OO MJIMTENBHBIM,
MPUBENIVYM K NOCTENOBaTeNbHON KOHIEHTPallM ypaHa K3 pacCEesIHHOrO
COCTOSIHHSI B TIPOMBIIITIEHHEIE CKOMNIeHUs1. [lonoGHYI0 9BOIOLMIO IpeTepne-
i Yemickuit u HentpanbHeiit Gpannyackuil cpemuHHele Maccubsl Cpenu-
36MHOMOPCKOr'0 CKIlaquaToro mnosiCa, OTMEJILHBIE CPENUHHBIE MAaCCHBHI
Ypano-Mosrossckoro nosica.

' HanGonee BaxHble B NPOMBIIINEHHOM OTHOLIEHMM MECTODOXICHMSE
YPaHOBBIX Dyl CBSI32HH C 3aBeplialOIMMH 3TallaMH KaJIeHOHCKOrO M
BapHCCKOrO TEKTOHO-MAarMarvueckyux ukios (360—340 u 270-260 mnx.
JIET), a TaKXE C MEPHOJIOM ME3030HCKON TEKTOHO-MATMaTHYeCKON aKTH-
pusdaiuu  (190-140 mns. ner). Mx ¢opmupoBaHHe mnpemomnpenensieTcs
reoflornueckoif Mcropueil pa3BMTHSI 3JHIOTCHHBIX  pynoobpasymomux
TIPOLIECCOB B NpefeNiax CPEAUHHBIX MaCCHBOB.

HanGonee oryeTNINBO YpaHOBasi METAJJIOTEHHUECKAS] Crieiali3aIiysi
MposiBJIEHA B CPEMHHEIX MaccuBax 3ananHoit EBpolis B npenenax Cpenu-
3€MHOMOpPCKOIrO CKNanuatoro mnosica sapucuun (puc. 30). CpemuHHEbIe
MaCCHMBBI Naneo3oMn EBpomsl siBNsiioTCSt BaXKHEMUIMMH CTDYKTYPHbIMU

Puc. 30. CxeMa pa3MenieHHs1 CpEIMHHEBIX
maccusoB 3aniantoi Esporner

1 — Bocrouro-Enponeficias rnardopma; 2—4 —
obnactn. . daneposoiickoit cknaguaroctu: 2—
Kanegouckoit, 3 ~ Bapucckoii (repLmHcKoii),

0 200 400k
I —

4 — ambnuiickolt; 5 ~ 30Ha CpemMHHEBIX
DO MaCCHBOB; 6 — CpenuHHEIE MaccHBpl: 1 —
[°o°olf []2 I::]J Yemcxuit, 2 — Bepxwue-Peituckuit, 3 —

Uerrpansunit ®pamuysckuit, 4 — Apmopu-
KaHCKMit

=2+ (111

aneMeHTamn Cpegu3eMHOMOPCKOIO FEOCHHKIIMHAJIBHOLO IMOSICa, 3aJ10/KeH-
HOro emie B nepuopn Galixanpckoit ckiaguaTocTH. OCHOBHEBIE UepTH UX
reoNlOrMyecKoro CTpDOEHWsl paCCMaTpMBalOTCA Ha HpuMmepe YenicKoro
MaccuBa.

Yenickuit cpeIMHHBIA MACCHB TLIOMABI0 0KoNo 80 ThiC. Km2 npexncrae-
nsieT co6oit hpparMeHT BapHCHMA CPeay Me3o-KaifHo3okcKix oBpasopanmii
(puc. 31). OH pacronoxen B LEHTpaNbHOl yact EBponsl. Bonsmast uacts
mnomany Haxonutcs: B nipepenax YCCP, a KpaeBhie yacTH NMPOROIKAITCA
Ha Teppuropuu Aecrpuu, OPI, T'IIP u ITHP.

Ha samazie u ceBepo-BocTOKE YEHICKMH MACCHB IO KPYIHBIM 30HAM
pas3fioMOB CoNpsiraeTcsi ¢ Najleo30HCKUMH KOHCOJIMOUPOBAHHEIMM CKIlag-
4yaThIMH COODYIKEHMSIMHU, a Ha ceBepo-3anane, B CakCOHMHU, NOTrpyKaeTcs
non orfioxeHusi niardopmeHHoro uexsia. Ha 1ore ¥ 10ro-BoCTOKE OH OT-
JIeNeH KPYIHBIM MIpeallbIMMCKUM KPaeBhIM NMPoruboM oT MEraHTHUKIIMHO-
pusi Aypn M 3ananueix Kapmar. o npoMcexoxaenyo, Mop@oNIoruu, MCTo-
pHH Da3BUTHS 3TO THIMUHHIN CPEIMHHBIM MaCcCUB CPEM KOHCOJIMHPOBaH-
HBIX BapHCCKHX CKJIaIyaThIX COOPYIKEHMUIA.

B cTpoennu Yelnickoro CpeIMHHOrO MaCcCHBa BHITEJISIOT IBE OCHOBHAIC
rEOTEeKTOHHUECKHE ENMHMIIBLI LIEHTpaJlbHOE SINpO M €ro CkJialyatoe o6-
pamneHue. B mpenenax arux KPYNHBIX FEOTEKTOHHYECKMX EIMHMI] MO
OCOGEHHOCTSIM CTPYKTYDHOIO INlaHa M WCTOpHM pAa3BHUTHST Da3liMyaloT
obnact¥ BToporo nopsinka: B simpe Yellickoro MaccuBa — HauBollee mpes-
Hee Monpany6ekoe mNomHsiTue M Gonee moamuuii Terna-Bappanmuenckuit
nporuf, a B cknaguatoM oOpamnenun — PymHoropcko-TOpHHICKYIO,
HKenesnoropcko-3anagHocyneTckylo u MopaBcko-Cunesckyro obnactu. B
OoTIIMUME OT sjpa Yelickoro MaccMBa B CKJlaguaToM obpamiieHuu Gonee
MHTEHCHBHO IPOSIBUJINCH BCE IIPOLIECCH BApMCCKOrO TEKTOHO-MarMaTy-
YECKOro 1IMKJla, YTO MPHMBENO K YCIIOXHEHMI0 CKIaJYaTHIX M Pa3phiBHBIX
CTPYKTYD, foNee sipkoMy BEIpaXXEHHIO IIPOLIECCOB METaMopduaMa.

OcHoBHBIE YpaHOBOPYIHbIE PaiioHEL pacrosioxeHs! B Ipenenax Momnma-
Hybckoro nomusitusi, Tenna-Bappanmuenckoro nporu6a u Pynnoropcko-
TopuHrcikoii obnacru.

B BeprukanbHoM pa3pese YelicKoro CpeiMHHOro MaccBa BhOeNIsoTCst
KpHCTallllnyeckoe ocHoBaHue (QYHIAMEHT), TeOCHMHKIIMHANLHLI, Opo-
FeHHBII ¥ NNaT$OpMEHHEI (UEX0JT) CTPYKTYPHBIE 3TaMH.

PyHOaMeNT MACCUBE CIIOXKEH HIDKHENPOTEPO3OHCKIMY MeTaMopduuec-
KuMHM mopofiaMu MonmanyGekoro komiekca {Monnanybuxym). Cuuraer-
Cfl, YTO CKJIaJyaThie CTPYKTYDHI M Hponeccsl mMeramopduaMa CBsizaHbl C
nocnensumy dasamu Kapensckoit (Monganybekoii) cknanuarocty. Iloponsi
3TOr0 KOMIJIEKCa KOPDEIUPYIOTCSI C aHANOrMYHBIMM oBpa3oBaHUsiMU
Bores, ®paniy3ckoro ¥ ApMOPMKaHCKOro MacCHBOB. OHM Pa3BHTH B OCHO-
BHOM B ofnactu MonpanyGckoro monHsTusi. OnpenelieHue Mx BO3pacTta
OCHOBBIBAETCS JIMILIL Ha llaneoreorpahMueECKoM M TEKTOHHUECKOM aHaJIu3e.
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K nauGornee panHuM MarMatuyeckum oGpasoBaHusiM MonnaHy0cKkoro
KOMIUIEKCAa OTHOCATCST opToaMGuBONVTh; BHINEJISIOTCA CHHOPOTEHHBIE
MHTPY3MM OCHOBHBIX M YJIBTPAaOCHOBHLIX HODOH; rPaHyJMTHI U FPaHMTO-
rHelicbl. 3TO B OCHOBHOM CHHTEKTOHHMYECKME M NPEMMYIIECTBEHHO METa-
CoMaTHUeCKHe NOpOoIHl, GOpMUPOBABILMECS: B 30HE YJbTpameTamMopduama
HIpH IIUPOKOM IIpOsiBJIEHNHN NIPOLIECCOB METacoMaTo3a M rpaHUTU3aLIVH.

loponsl MoMNJaHYy6MKymMa MOOBEPriMCh MHTEHCHMBHOMY CKIIAIKO-
ofpasoBaHMI0 B MpOLIECCE PErMOHaNbHOro Meramopduama. Ilpu 3ToMm
FIPOMCXOMJIa ACCUMUIISILUSI IPEBHUX CTPYKTYD, UTO 3aTPYyHSAET U3y UEHUE
uctopuu Mx ¢opmupopanusi. OpUEHTHPOBKA NPEBHUX CKIAAUaTHIX CTDPy-
KTYp pa3/iMyHa B Pa3HHIX paiioHax. I'naBHBIE CKNanuaThie CTPYKTYpH! B

LEHTPaJibHOM YaCTH MOJIaHyGuKyMa HMET NpeMMYIIECTBEHHO CEBEPO-
BOCTOYHOE ¥ MEPMIMOHANLHOE HalpasJieHue ¢ npeobianatomum NageHueM
’b K ceBepo-3anafy- JInsl pa3pHBHBIX HapylueHuid MosinaHy6cKoro nogHsTHS,
_ T FIO[HOBJIEHHHX B NEpMOJ FO3OHEBapHCCKOrO TEKTOTEHE3a, XapaKTEPHO
G Hpak ‘Qvi" A +++ 6IU3MepHIMOHANIBHOE IPOCTUPAHNE.
Ry, ¢ S Sine e d_‘«‘ ot 4 Ob6pa3oeanust 2e0CUHKAUNHAALHOZO CTPYKTYPHOZ0 3Tama  Pa3BUTEI B
s N P ””K!:" N _(++ N npenenax Tenna-Bappanpuenckoro mporu6a ¥ obnacTsix cKilanyaroro ob-
3 >«/,/)r o i(‘)\i&n“ gt _*‘EE%E pamitenusi. TIporecc 0CafKOHAKOIIIEHHUs! MPOJIOJKANICS OT MO3HEro Mpo-
! AP, HIHO EE eI Tepo30s no nospHeil nepmm. Iloponki Nonipa3NieNIsioTcst Ha 1B CTPYKTYp-
L& & " ++’ 3 .o ‘ HEIX ﬁpy;;: a) )Hmfumﬁ (BepxHuit ripoTepo3oil); 6) BepxHuit (kemOpuii —
o 2. _ CpEenHMH HEeBOH).
[t E‘ %;\'* : 4 ¥ g Crparurpaduyeckuii paspe3 oTJIOKEHMH HUKHETO CTPYKTYDHOTO sipyca
= ‘f,a ﬁ AR Y B npenenax Temnna-bBappaHnueHckoro nporuba HaUMHaETcsl ¢ BEPXHErO
Z \‘ﬁ 4 R BT H A R T nporepososl. B ero mpemenax pa3nuualr claGomeramopdu3oBaHHbIE
5 - 7 \)\%5 : fij; é g E g oGpa3oBanyst poTepo30si ¥ HeMeTaMop(K30BaHHbIE — BeHa (30KeMOpusi).
S.‘%’”—'W ‘ﬁ : & gEg 5 Bce ornoxeHns 3Toro sipyca Nno creneHy MeramopdusMa MoIpas3nesisiioTces
s % H T g é : Ha TpUM CepuM: JOCHHIIMTOBYM, CIMIMTOBYH M HOCTCIMIMTOBYIO.
= ¥ {e"s l?.\ RO
A o R 5 g ﬁ; TNocnunurosasi cepusi o6benuHAET HauBonee OPEBHION YacTh aJIbrOHK-
R YDt '.Jhr%i_%tﬁ; i s EE CKMX OTNOXEHHH. 3meck npeobialainT rIMHUCTHIE CNAHIEI MIM MX METa-
—— Y g 8 MopbH30BaHHEIE 3KBUBAJIEHThl — (MILINTHI, NlepecliauBapIiyecs C necya-
pA GEpD + a\": 3 g HUKamu M aneBponuramu. CIUNMTOBasi Cepusi CJIOXEHa NECuaHMKamu,
& 5 ,,;QL g { alleBpoNUTaMH, JlaBaMH CIIMIMTOB M Keparoupos, KBapLUTaMU U Kpu-
— 5 g gg ‘ CTAllNMYeCKNMK M3BECTHSIKaMM. B cOCTaB MOCTCIMIMTOBOM cepun (BeHI)
be bLablsohonil L &Ez8 : BXOOMT TOMIIa IIECYaHUKOB, aJIEBPOJIUTOB M FIIMHMCTHIX CNAHLIEB C OTHETDb-
28w 5§ >~§ E a 5 8 é §m 218 E m ' HBIMH [POCTIOSAMM KOHI'JIOMEPATOB, H3BECTHSIKOB M N3BECTKOBO-TIIMHUCTBIX
EEE¥ T eggEEEg ¢ L 80 | CllaHieB ’
cBe. 1 g SEEE : Hagi ; . .
25 5 & g E = 918 ¥23% & B npepenax PynHoropcko-TropuHrckoit obnacry Noponbl HUMXHETO
=g § &5 o8 e 88 ':; é w o £ rg CTPYKTYPHOTO sipyca NpeTepresiu Gollee BEICOKYIO CTYIIEHh MeTamopdu3Ma
o E g & ¥ § g £ s e 5‘8 E E £ » agﬂs . ¥ NPENACTaBJICHBI FHEMCO-CNIAHLIAMM ¥ CNAHIIAMM C IPOCIIOSIMH M JIMH3aMH
5w E | E :’; E § % E o g o .% é £x8 iE MPaMOPH30BaHHBIX U3BECTHSIKOB, NoJloMutaMy H ambubonuraMu.
Sc8 S8828288c8E58E8EE O6pa3opaHns] BEPXHEro CTPYKTYPHOrO $Ipyca, 3aHMMaKIUE OrpaHu-
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YEHHBIE IUIOWIANH, NpEnCTaBlleHbl rpyBOOGIIOMOYHBIMY KOHTHHEHTAJ Ib-
HBIMM OTJIOXEHUSIMM MOJIaCCOBOro TUNa. OHU HECOrJlaCHO MepeKphIBAITCS
dayHucTHYECKH OXapaKTEePU3OBAHHBIMHU OTJIOKEHMSIMU BepxHero kapbona.

Obpasosanus opozeHHo0z0 CIPYKTYPHOZO I1aMA — BepxHeKapBoHoBkIE
1 HMKHETIEPMCKME KOHTUHEHTa bHbIE YriIEHOCHBIE U TEPPHIEHHbIE OTIIONE-
HUs1 — ¢ YTJIOBEIM HECOrJlacKeM 3aJleranT Ha Gonlee nmpeBHUX NOPORAX, 4To
TIOCTIY)KHIIO OCHOBAHUEM [JIsl BHUIENIEHHS] UX B CaMOCTOSITENBHEI CIPY-
KTYDHBI# 3TaX.

HauBornee panHue mposineHusi MarMaTHuecKoii HESTENHHOCTH OTHO-
CATCS K PaHHUM 3TanaM CTaHOBJIEHUMS TEOCHMHKIIMHANBHLIX 0OjlacTeii. OHU
BRIDaSUIIMCh B M3JIUMSIHUK JIaB ¥ BHENPEHWM rMAABUCCATIbHEIX WHTpY3Mil
OCHOBHOTO M yJIbTPAOCHOBHOro cocrapa. B mpenenax Tenna-Bappanmm-
€HCKo# 06NaCT! 3To MOpOoNb! CIMIIMTOBON cepun: CITHIMTHL, TyQH M TY -
¢ursL. Ilociie cnmimMToB BO3HMK KoMIleKc 3¢y 31BOB CPENHErO 1 KUCIIOro
cocrapa. MHTpy3muu ocHOBHOro cocraBa MeTaMOpGH3OBaHE [0 aM{uEONu-
ToB. BoJlee nosmHue UHTPy3NBHHE KOMIUIEKCH NPENICTaBIIEHbI CHUHODOT€H-
HBIMM TDaHMTOTHEWCaMU M HEOONBIIMMY MHTPY3USIMU KBapLIEBhIX Ivopu-
TOB, TPaHOINOPHTOB, NPOPHIBAIOIIMX ITOPOIIH! CIIUIIUTOBO CEPHN.

HanGonee xpynHble BHenpeHWs! TDaHUTHOM MAarMbi, NPUBEMIINE K
o0pa3oBaHMI0 MaCCHMBOB DaHMTOMIOB, OTHOCSITCSI K 3aKJIIOUMTENbHBIM
¢asaM Bapucckoro oporeHesza. B UenickoM cpemMHHOM MaCCHBE B 3TOT
nepuon NPOMCXONUT CTAHOBJIEHME KPYNHHIX WHTPy3uBOB: lleHTpansHOTO
Cpenne-Yeurckoro, Kapnososapckoro, Bopckoro u np. HUx nonoxenune
OTpEeneNsieTcsi 30HaMu CyOuHHBIX pa3iioMoB. Iloutw BCE TpaHMTHBIE
MaCCHBH! UMEKT CIIOXHOE BHYTPEHHEE CTPOEHME 3a CUeT MHOTOKPAaTHOTO
BHEIpEHNS] MarMaTMYeCKMX MacC, CBfI3aHHBIX C Da3JIMuHEIMH (a3aMu
BapHCCKOro TEKTOreHEe3a. JKIOKOHTAKTOBHIE M3MEHEHMS! NpOSIBUIINCEL B
bopMupoBanuy opeoiia KOpOMEPUTOBBIX THeliCOB LMPUHON oT 6 o 15 km.
AGcomoTHEI Bo3pacT rpaHuToB cocrapiisieT 340 u 320 MIIH. Jer.

Ornosmenun nnaropmeHHo20 ITama TpencTapleHs! TOJAME nopoJ
NosnHeMeNoBoro M KaifHo3olickoro Bpemen. IlosgnenepMmckue, Tpuaco-
BbI€ M I0PCKME OTTIOKEHHUS Pa3BUTHI JIOKalbHO. Tlo3mHeMenoBrie o6pa3oBa-
HHs1 Haubollee MONHO CoxpaHuimch, B obnacmm JlaBekoro CHHKJIMHODUSL,
BhbiensieMoro Kak Yeuickasi Menosasi Biaguna. OHa mpencrapnsier coBoii
JEHYNAlMOHHBIA OCTaHel| MOMNsi MENOBHIX OTJIOKEHHMi, MMEBLIMX paHee
Gonee wMpoKoe pacmpocTpaHEHKE. B OCHOBaHMM 0CaIOYHOM TONUIM Ha-
GMIOnaloTcsl KOHTUHEHTANTbHbIE TIECYAHO-TIIMHUCTHIE OTJIOKEHN ST CEeHOMaHa,
oborallleHHble OPraHMYEeCKUM BeLIECTBOM. OHM NepeKphIBAIOTCS] MOPCKUMU
lleCyaHUKam¥, aneBPONIUTAMYM, M3BECTHSIKAMM ¥ MEPrellsiMM TypOHa,
KOHbsIKA M CaHTOHa. Iloponer 3aleraloT MOYTH rOPU3OHTAJILHO M Pa3bUTHI
Pa3HOOPMEHTUPOBAHHEIMM KPYTONANAIMMY HApYLUICHUSIMY Ha PSil MOA-
HSITBIX M ONYLIEHHBIX BIIOKOB.
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OTMeueHHbIE OCOGEHHOCTH TEONIOrMUECKOoro cTpoeHust Yeuckoro Mac-
cuBa B LIEJIOM XapaKTepHbI IfIsi BCEX CPEOUHHBIX MacCHMBOB, XOTS JJis1
Ka)Ioro U3 HuX IposiBIISIITCA M cnetMpryecKue ocODEHHOCTH.

5.3. YCHOBMSI OFPA30BAHHS1 YPAHOBBIX MECTOPOXIEHHIH
CPEIIMHHN X MACCHBOB

IIns nOpapuneHOro INOHMMAHMSI ycJOBMil oOpa3oBaHHsl YpaHOBHIX
MECTOPOXKIEHH! CPEIMHHEIX MacCMBOB HEOOXOIMMO paccMOTpETh obime
YepTh ¥X eONIOrMyeCcKoro pa3BUTHUS M IBOJIIOLMH YpaHa B 3THX ApoLeccax.

YpanoBbie MECTOPOXKIIEHUS CPEOMHHBIX MaCCHBOB M3BECTHH B IIOpOaX
dyHnaMeHTa, TeOCHHKIIMHATILHOTO CTPYKTYPHOTO 9TaXa, NI1aT$pOpMEHHOro
yexJla ¥ B TPaHUTON TaX.

PynoBMeINaonue KpUCTaluIMyeCcK1e CIlaHIbl GyHIaMeHTa NpencTaBlis-
1ot coBoii By JIKAHOTEHHO-0CaJJ0YHbIE 00Pa30BaHys, UCXOHO Me’ramopt}mao-_
BaHHBIE B YCIIOBUSIX 3eTIEHOCTIAHLIEBOM (aiu. B nponecce reonomuecmﬁ
ro pasBuTHsl 3TU TOpOIbl MpETEpLEH meTamMopdH3IM aM(buﬁonmoscoa_
¢atmm. B HEUX COXpaHSIOTCS! PETMKTOBHE MUKDOCTPYKTYPH — 61acTo
MMUTOBas!, oduTOBast. MyHepalpHE COCTaB TaKHX PEJIMKTOBHIX y4acTKOB
HOATBEPIKOaeT IPHHANJIEKHOCTH UX K 3€JIEHOCTIaHLIeBOH danuu. ]

CmeHa dauuii MeTamopduama HauGoliee YeTKO MPOCNEXMBAETCSA 0 U3
MEHEHMI0O COCTapd TIpaHATOB OT OTHOCUTEJILHO Hn3KoreanepaTypme_
passocreii (oxoo 500° C) no TMIMYHBIX JIS amMpuBONMTOROI (hanyn MeTa_
Mopdusma (oxono 700 °C). Hapacranue crenenu MeTaMOp(puanea Bbtpaan_
JIOCH B 30HAJIbHOCTH Nopupobi1acToB rpaHaToB, oGycnosneHHovu oboraue
HMEM MX OT LeHTpa K nepuepuy NupornoBoi 1 anbMaHIMHOBOH coCTaBIIst-
1omMy ¥ oBeJHEHMEM TPOCCYJISIPOBOM U CrieCCapTUHOBOM.

PynoBmemaroniie KpUCTaJUIMYECKHe CJIaHIEl M3HAYallbHO obnananu
NOBBILIEHHEIM conepxxaHnem ypana — (7-10) - 1074 %. Hag«eqaeTCﬂ npocT-
DaHCTBEHHas! IPUyPOYEHHOCTh YPAHOBBIX MECTOPOXKNEHMI K TaKUM MCXOL-
HO oforaieHHNM ypaHoM noporaMm. st HEKOTOPLIX PErMOHOB yCTaHaBIIM-
BaeTCsl 3aBMCHMOCTH 3allaCoB yPAaHOBBIX MECTOpOXueHu# or obbeMa

€HHBIX yPaHOM.
nopol\fllé::S;;g‘uuecmzpnoponu ObUIN CYIECTBEHHO M3MEHEHH B CBSI3U c
mpolieccaMy IpaHUTH3anuu. MuHepaibHbIE npeobpa3oBaHus conposo;x_
JIaJICh MAaCCOBHIM BBIHOCOM KallbIiMsi, MArHHS, JKEJIE3a, MIIMHO3eMa U TPy
BHOCOM KpeMHe3€eMa, Kallusi, HaTpusi, GTopa, Gopa. B peayrnbrare BOSHMKaIIP{
TNOpPOJH € XapaKTEPHHIMM FHEHCOBBIMU TEKCTYDaM¥, rPaHoO- Uil nopt}mpo'
GnacToBoii cTpykTypoii. HoBOOGpa3oBaHHBIMU aKIIECCOPHBIMM MUHEDala
1 LIMPKOH, OPTUT Y anaTHT.
. HHB;?cToan]:xeppa&;ocgu TOpOJ TPENICTABIIEHE MUTMaTUTaMM, OCOGEHHO
TUNMUYHBIMU 718 [OJIe pa3BUTMSA MHPOKCEHOBBIX M rparzaruouamoaux
am¢pubonuroB. PopMUPYOIIMECS NP TPAHUTHIAHMK THENCH COCTOST M3
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KaleBoro nofeporo wmmara (20-60 %), xeapua (2040 %), nnaruoknasa
(10-30 %) n useTHEX MuHepanos (no 15 %). 310 CYLIECTBEHHO KBapII-TIOJNe-
BoLINaTOBbIE Nopoykt. llponece rpaHUTH3aIMK 1O TPaHATOBBIM aMpuborm-
TaM XapaKTepu3yercs clenyolield cMeHoil nopoxn: aMpuBoNuThl — MUrMa-
TU3UpOBaHHbIE aMGUGOTUTE — MUTMaTUTH — FHEHACHL.

Ilpouiecc rpaHuTH3aLIMK COMPOBOXNAICS 3HAUMTENHHBIM YBEJIMUEHUEM
obseMa nopon (no 40—-50 %), ux pasyInorHerueM, uto o6y CloBUIIO mONb-
€M peoMOpGM3OBAHHOTO BEILECTBA BCIENCTBUE €ro MJIaCTUYHOCTH, MEHE-
LIei MJIOTHOCTH, HaJlMyKsi IOPOBHIX PaCTBOPOB ¥ ra3os. Bee 3To MpUBEJIO K
06pa3oBaHuI0 rHEAICOBHIX KYTIOJOB i pa3BUTHIO JIuanvpusMa.

Tlponiecchl rpaHMTU3aIMM B CPENMHHBIX MACCHMBAX NIPOSIBIISUIUChL HE-
OAHOKPAaTHO M CONPOBOXIAJIMCE PE3KUM TOBHILIEHUEM CONEPIKaHMSI K50,
TIPUBHOCOM ypaHa u Topusi. B rpamurorHeiicax, rme KonmuecTso Hopo-
00pa3oBaHHOro KaJlMEBOro MoJIEBOro umara pocturaer 30%, conepxaHus
ypana u Topusi coctapisuor (10 -14) - 104 u (11 -15). 10~ %, a B kams:-
HINAaTOBLIX METaCOMAaTUTaX, IJieé KOJMUECTBO KalMEeBOro MOJIEBOro IUNATa
Gonee 50 %, vx comepKaHUS yBeNMUMBAIOTCS COOTBETCTBEHHO 10 20-1074 u
30-10-4 9.

YpaH M TopuMii COCDENOTOUEHH B OCHOBHOM B MOHalTe, OpPTUTE,
Topure. Kpome TOro, ormeuanTcst NoBHIIEHHBIE comepxaHusi OJIOBa,
6epunnus, urrpus, CBrHIA, dochopa, HMOOUSI M TaHTdlla. Boimensiorcst
OTHENbHBIE YYaCTKH JIOKAJIbHOrO HAKOMNIEHMS ypaHa.

Ilocne kpeMHMEBO-KalMEBOro MeTacoMaTo3d B HEKOTOpHIX paiioHax
Pa3BUBAETCs BHICOKOTEMIEpaTypHasi ansbuTnsanus, B nponecce KOTOpOi
KallMEBbIM MONIEBO} 1UNAT 3aMelaeTcsl alnsbuToM, KBapueM u GUOTHTOM,
o0pasyioTcst aKLeCCOpHble MHHEpaTb! — afaTHT, 1IMPKOH, dmooput, oprur,
Ypanotoput, ypaHuHuT. CoyeTaHue KPEeMHHEBO-KalMEBOro M HATPMEBOTO
MeTacoMaTo3a GOpPMMpPYeT KOMIUIEKCH aBTOMETaMOp(N30BaHHEIX rpaHu-
TOB C BBICOKOH pPajMOaKTUBHOCTHI0 M TOBBIICHHBIMHU KOHLIEHTpaIMsIM1

PEnNKNX 37IEMEHTOB, TAKMX, KaK TaHTaJl, HIOGMi, 0JI0B0, Gepunimii, MuTuii,
pybunuii. PenkoMeTalUlbHbIE ANLGUTUTE NPHYPOYEHbl K ANMKAaJbHBIM
aCTsIM 1 KyNOJIOBMIHLIM BBICTYIIaM aJls0MTH3UPOBAHHBIX TDAHUTOB.

CrnenyromuM MeTacoMaTHUeCKUM MPOLIECCOM  SIBJISIETCSI Tpeii3eHn3a-
Lysi, MpU KOTOPOH KajlueBhle MOJIEBHIE LINATH U albOuT 3aMellanTCs
KBapueM, cionamu, TypmaluHoM, ¢mooputoM u gp. C rpeifsenamu u
alorpaHUTHHIMU  anb0MTaMy CBSI3aHO (HOPMHMpOBaHUE MECTOPOX IEeHMI
0JIOBa U PeIKMX MeTaJlJIOB.

B nponiecce 0TMeueHHBIX METACOMATUYECKHX nipeoOpa3oBaHuil rOPHBIX
Tiopon ripoucxomuiio mepepaclipefielieHUe ypaHa M HAKOIUIEHHE €ro B
OIIpENENIEHHBIX KOMIUIEKCaX. B nokembpum Bo3HUMKawT MelKue pyIo-
HPOSIBJIEHMS!  yJIbTpaMeTaMOP(OreHHO-METaCOMATHYECKOTO THUMA C ypa-

. HUHUTOM, GpaHHEDMTOM B accolMalMy ¢ anaTUToOM, TONA30M M LMPTONU-
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taMM. B naneosoe MOSIBNSOTCS KOMIIIEKCHBIE PEOKOMETANIIBHBIE MECTO-
POXJIEHMS B allorpaHMTaXx C NOBHIIEHHHMH COJIEP)KaHUSIMH YpaHa.

OpHaKo HpOMBILINIEHHEIE KOHIIEHTpallud YypaHa CBSI3aHel c Oolee
MO3HUM MEPUOMIOM 3BOJIOLIMU CPENMHHBIX MaCCUBOB — C 3TalOM HOCTrpa-
HHMTHOW r'HOpOTEPMaIbHOM NEATENIHOCTH, T.€. ¢ IIpoLeccaMy HU3KOTEMIIEe-
paTypHOro Meracomaro3a. K aToMy BpeMeHM B pe3dyJibTaTe MHOTOKPaTHhIX
mobMM3anuii, pereHepaiuii M IepeoTfiokeHuit Gonpliasl yaCTy ypaHa B
rpaHUTax ¥ CHelicax HaXoIuilack B JIETKOTOMBI)KHOM U JIETKO3KCTparu-
pyemoii ¢opme. Iror ypaH mor OHITE MCTOYHHKOM nJisi GOpMHUpOBaHUSI
THOPOTEPMAaTIbHBIX MECTOPOXKIEHHIL.

B oTnMuue OT BHICOKOTEMMEPATYPHHIX NpeoOpa3oBaHuil, MMEIIUX
IJIOIANHOE PaclpOCTpPaHEHUE, MPOLIECCH HU3KOTEMIIEpaTypHOro MeTaco-
MaTo3a Pa3BuTEH follee TOKAaJbHO, BIOJIb TEKTOHUYECKHX HapyllIeHUi ¥ 30H
MOBBILICHHONW MPOHMIIAEMOCTY TOPHBIX Mopond. MolHoCTe opeonioB THIpo-
TepPMaJIbHO M3MEHEHHBIX OO OKOJIO OTHENbHBIX TPELIMH OOBIYHO HE Mpe-
BHINIAET IIEPBEIX METPOB, OKOJIO KPYIHBIX TEKTOHHUECKHX 30H OHa yBellu-
UMBAaETCs [0 NEPBHIX OECSTKOB METPOB.

YpaHOBBIM MECTOPOXIEHHSIM CPENMHHBIX MacCHBOB CBOWCTBEHHH JBa
THIA HU3KOTEMIIEPATYPHHIX TMOpOTEpPMaNbHEIX npeobpa3opanuil: KapGo-
HaT-CIIONMCTHIH M KapboHaT-aIbOUTOBHII.

Opeonst KapGOHAT-CITIOOVCTHIX METaCOMATUTOB COMPOBOKIAIOT JKUJIBL U
HPOXMIIKH KeNe30-MarHuii-KallbMeBbIX KapboHaToB (CHNEpUT, IOTIOMMT,
ankepurt). Hanbonee xapakTepHbIMU peakliusiMu nipeobpa3oBaHus SIBIISIIOT-
¢l 3aMellleHUe GMOTHTa MYCKOBUMTOM ¥ THMOPOMYCKOBUTOM, IIJIarMoKJia3a
CEPHULIMTOM U TUIPOCEpUIIUTOM, a ampubonos kapGoHaTtoM. B psine ciiyuaen
OTMEYaeTCsl 3aMENIEHUE TOJIEBLIX LINATOB, [NaBHHIM 00pa3oM KallMeBoro
TOJIeBOT O 1IMaTa, KaonuuuroM. B moponax, oBorameHusIx xene3oM (ambu-
GONMTBI, CKADHOUMLI), TMIPOTEPMalIbHblE W3MEHEHHUSI COMPOBOXIAIOTCS
pa3BUTMEM MENKO3ePHHUCTOrO MUPHTA.

Hamuupe B rupgpoTepMalisHO M3MEHEHHBIX MOPOHdX TaKuxX HoBooOpa-
30BaHHBIX MUHEPAJIOB, KaK CEPULIMT, TUIPOCIIIIILI, MyCKOBUT, KAOJIMHUT B
accoLualMyM € XeJle30-MarHMM-KaJlpIMEBHIMU KapOoHaTaMM, CBMOETENIb-
CTBYET © BO3NIEHCTEBMYN HU3KOTEMIEPATYPHOTO KKCIIOTHOrO BhHINIENauyMBa-
HuUs, npeobpasywliero BMewawmue noponbl. KuCIoTHEI TMI BhlneNlayu-
BaHMS NPOSIBIISIETCS. B BHIHOCE M3 HOPOJ HaTpusl, Marusl, xenesa 1 NpMBHO-
Ce Kallisl, KalNbl}sl ¥ YIrIIEKUCIIOTHL.

Io cocTaBy HOBOOOPa3OBaHHBLIX MUHEDAJIOB (IPHCYTCTBMIO MyCKOBHTa
¥ cepuiuTa) KapBoHaT-CIIIOIUCThiE METaCOMATHTH! MPUOIKATCS K MOpo-
naM ¢opmarmu GepesnTos.

NpopykTst Ipoliecca NPEOPYOHOrO KUCIIOTHOIO BhielaudBaHUs]
(kapBoOHAT-CIIONUCTEIE  METaCOMATHUTh]) XapaKTEPU3YIOTCSl OTHOCHTEIIHHO
HH3KMMU CONIEPXXaHUSIMU YpaHa — mo 7. 104%. B opeoJjlax kapboHaT-CIo-

133



IUCTHIX METaCOMATHUTOB, HE 3aTPOHYTHIX Gollee NO3MHUMHU rMIOPOTEPMATiL-
HHIMM U3MEHECHMSIMY, Y PaHOBAast MUHEpaJu3a1Msl He OTMEYaercsl.

KapGoHat-ans6UTOBHE METACOMATHTH SIBISIIOTCS Gojlee OO3MHUMM HO
OTHOLIEHMI0 K KapGoHaT-cmoaucTiM. Mx GopMupoBanme cBsizaHo ¢ Boapeii-
CTBHEM Ha BMELAIOLIKE NOPOJIbE HUSKOTEMIIEPATY PHBIX TMIPOTEPMAJIEHEIX
PacTBOPOB C MOBBILICHHON XUMUYECKOH aKTUBHOCTHI0 HaTpysl. THIUYHBIMY
MUHEpallbHBIMH Npeobpa3oBaHusIMK SIBIISIIOTCS XJOPUTH3aIusl BUOTUTA U
am¢ubona, aLGUTH3aLNSI IOJIEBBIX 1INATOB, COMPOBOKIaeMasi pa3BUTHEM
MUKPOBhIHENICHUI OKCHIIOB JX€J€3a, YTO MpHiaerT M3MeHEeHHBIM MoponaM
KPacHOBAThIE OTTEHKM.

HureHcHBHHI ENIOYHO METacOMAaTO3 NPUBOIUT K BHIEIaUNBAHUI0
noponooCpa3ymouero Kpapiia, HOsIBIIEHu0 nceBroMopdo3 XJIOpMTa Mo
LIBETHHIM MuyHepallaM, KpHCTajulM3aiMu TablIuTuaToro MeNKO3epHUCTOTO
anbbuTa, BO3HMKHOBEHMIO BOLSIHO-IIPO3pauHbIX KaeMOK amyJlisipa BOKDYT
anbOUTU3MPOBAHHBIX 3ePEH MOMNEBBIX HMATOB. IlyCTOTH Ha MeCTe Bbime-
TIOYEHHBIX 3€PEH MOPOIO0OPa3yIIMX MUHEPAJIOB BBIIOJIHEHH aArperaraMu
KanpuuTa. [Py MeTacoMaTHuecKuX MMPeoBpa3oBaHUsIX MPOUCXOAMIT BBIHOC
KpEMHMS, KeJle3a ¥ MarHMSL, IPUBHOC HATPUSL, YTTIEKUCIIOTH M KaJlbLIUs.

Ilns opeonoB KapGoHAT-aMLEUTOBEIX METACOMATUTOB MOMMMO MPOILIEC-
COB BHIILENIAYMBaHUs] XapaKTEPHB! U MPOIECCHl OTJIONEHUST MOBMIIN30BaH-
HBIX TNETPOr€HHBLIX 3JIEMEHTOB B (GOpMe DEreHEpUpPOBAHHEBIX XJIOPHTA M
kBapua. OtrJIoKEHMEe 3THX MMHEPAJloB CONPOBOXOAETCS!  BHIHEIIEHUEM
YpaHOBBIX MHMHEPaJIOB M 00pa30BaHMEM MapareHeTMYeCKUX MMHepalbHBIX
acconuanuii TINa XJIOpUT + HacTypaH U KBapl + KoQQuHUT.

Ha HEKOTOpEIX MeCTOpPOXIEHMSIX YCTAHOBJIEHH OIpPENEJIEHHBIE 3aKO-
HOMEPHOCTM 3BOJIOLNM I1LEJIOYHOrO MeTacoMaTuueckoro mponecca. Hux-
HUE 30HEI OpEOJIOB METACOMATUTOB OTJIIMYAKTCS HHTEHCHBHBIM [POSIB-
JieHWEM BHILIENauuBaHMsl. B TakuX yuyacTKax copepxaHUsi ypaHa B IUe-
TIOYHBIX HATPHMEBHX MeTacoMaTHTax HeBricoku (He Gomnee 10.10-4%). U
TMIE JIOKAJIbHO, B TOPHEIX NMOpOJax, oborameHHHX ceHOM, pa3BUBAETCS
TOHKas1 BKpaiJienHocTh Opannepura. Tutranat ypaHa mncesnoMopdHO
3ameliaeT cheH. Beime Mo BOCCTaHMIO PyIOHOCHHIX 30H OTMEYaercsl Mac-
COBOE OTJIOXKEHUE PpEreHepuMpoBaHHBIX XJIOpUTAa M KBaplia, BhIOEJIEHKE
HactypaHa u KopduHuTa ¥ GopMHUpOBaHUe IPOMHILITIEHHOrO Opy IEHEHVSI.

CrepoBarelisHO, TpH ofOpa3oBaHME OPEOJIOB HU3KOTEMIIEPATYPHBIX
uieJIOUHHX HaTPUEBBIX METAaCOMATMTOB HaOII0JanTCs nBa OCIENoOBaTEb-
HO CMEHSIIOINUX JPyTr ApyTra [0 Mepe B3aUMOAEMCTBUSI TMOPOTEPMAJILHBIX
PacTBOPOB C BMELIAONIMMY [IOPOIaMH [IPOLIECCa: BHILIEIAUMBAHMS ¥ OCaX-
meHusi, B yclloBusix BhILENauMBaHWsi NPOMCXOIMIIA MHrpaiMsl ypaHa B
rugporepmanbHeix pactsopax. Ilo mannemm I''B. HaymoBa, Hu3KoTemme-
paTypHHE IueJIouHble KapOOHATHEHIE PacTBOpHL SIBIISIIOTCS! BlarolpusiTHOMN
cpenoi s MUrpaliiK ypaHa. Ilpu CHIKEHUM LIENOYHOCTH PacTBOPOB 3a
CueT B3aHMOIENCTBUSA MX € BMEIAKnMMY NOPOaaMH Co3paBaics, Gnaro-
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NpUSITHHIE YCJIOBMSI KaK njisi (uKcallud BHILETIOYEHHBIX paHee IIeTpo-
[EHHBIX 3TIEMEHTOB B ¢OopMe pereHepHpOBaHHLIX XJIOpUTa M KBaplia, TaK ¥
I1JISl OTTIOXKEHMS YPaHOBbIX MHHEDATIOB.

o naGopy XapaKTepHBIX NPU3HAKOB — LIENIOYHOCTH M HM3Koil TemIle-
partype NnpeoGpasyoLMX PaCTBOPOB, BEICOKOM aKTHBHOCTH HAaTpusi B HMX,
TEeCHOHl FEOXMMMUECKOI CBSI3H C ypaHOM — KapOoHar-aJbOMTOBBIE MeTa-
COMATHTH OTBEYAIOT METaCOMAaTHUECKOl GopMaluy 3HCUTOB, BBIIETICHHOM
B.}. OMenbsiHeHKO.

Pa3sBUTHE METaCOMaTMUECKHX HpolLleCCOB B Npenenax CpeAuHHBIX
MaCCHBOB B 11€JI0M COOTBETCTBYET oblueii cTaquiHOCTH ruapoTepMalibHOro
npouecca, obocHopanuoii I.C. KopxuHCKuM, T.e. HOCIENOBATENBLHOCTH
CMEHBI CTaIuif TAKOBA: PaHHEIIENIOYHast —» KUCIOTHAs! - MO3[HEILETIOuHast
- HejitpanpHasi. [lpogyKTamMy paHHEIENIOUHOH CTaIuM SBJISIOTCS BHICOKO-
TeMIlepaTypHble KaJlMnaToBble MeTacomatuthl. C UX CTaHOBIIEHMEM
CBSI3aH. MHTEHCHMBHBI MPUBHOC ypaHa U TOpHsi BIUIOTE No GOpMUPOBaHHUSA
TOHKOBKPAIJICHHOTO ypaH-TOPHEBOro opyneHenusl. HuskoremneparypHele
METaCOMATHTHI CTa[M¥ KUCJIOTHOrO BhillENaunBaHusi — KapOoHat-crionu-
cThie 06pa3oBaHusl — pa3BUTH! BHOJb Pa3pHIBHEHIX TEKTOHMYECKMX Hapylle-
Emii. U1 HMX TUOMUHBL HM3KME conepxaHusi ypaHa. C mposiBlEHHEM
CTaIMV KUCTIOTHOTO BHIlENIauMBAHKSI, OUEBUITHO, CBSI3aH MaCCOBBIH BBIHOC
ypana M3 BMeIanIMx mnopop. Ilporecc mEeNoYyHOro MeTacoMaro3a HE
COMpOBOXHalicsl OTNIOKEHMEM ypaHa. Jluuis B penKux —Clyuasix ypaH
BHIIENSIETCS B BUOE TUTaHATa. ITO CBUOETENLCTBYET O TOM, YTO C LieJo-
YHBIMH HM3KOTEMIIEPAaTYPHBIMM YIJIEKHCIIEIMM PaCTBOpaMH BCE XK€ HpoO-
yCXOmuJl MpMBHOC ypaHa. ONHAKO reoXUMMyecKue ycloeusi Oeuin B
OCHOBHOM HeBNarolpusATHHE 1151 KOHLEHTPallul 3JIeMEHTa B MUHEpallbHy10
¢opMy. MaccoBoe OTIIOKEHHE YpaHOBO# MuHepanu3almu ¥ ofpasoBaHue
NPOMHIUNEHHBIX pPYOHbIX CKONINEHWI XapaKTEpHO JuUIsl  HeiTpans-
HO CTagMy METacOMaTMYECKOro npoliecca, siBlisolielics B To e BpeMs 3a-
BEpLIAOIIM 3TAllOM HU3KOTEMIIEDATYPHOrO IIEJIOYHOTO HATPUEBOro
METacoMaTo3a.

TlonoxeHue ypaHOBBIX MECTOPOXJEHMI oOycloBJIEHO NpPEXHE BCEro
reoJlormyeckuMHi (axTopaMi, CBSI3aHHBIMHM C Da3BMTHEM 3aBEpLIAIOIIMX
IPOLIECCOB KANIENOHCKOM ¥ BAPUCCKOH TEKTOHO-MarMaTHYeCKO# nesiTernb-
HOCTM B IpefeNax CPENMHHEIX MacCHBOB: 3T0 HNPHYPOYEHHOCTH K 30HaM
ry6HHHBIX Pa3TIOMOB, K NO3JIHEKAJIENOHCKUM Y NIO3THEBAPUCCKHM UHTPY-
3MSIM, PYJIOKOHTPOJIMpYIOIEE BIIMSIHUE CKJlafuaTsiX CTpyKTyp. Mopdono-
CUYEeCKHE OCOBEHHOCTH YPAaHOBBIX MECTOPOXIEHUIT ONIPENeNsiioTCs THIIOM H
ycnopusiMu GOpMUPOBAHKS PyIOBMEIIAKINMX CTPYKTYD B NEPHOI BCeH
HCTOPMH IEOJIOrNUecKoro passurus 61oka. IlosroMy pa3imyHEIM CTPYKTYP-
HHIM 3TaXXaM CBOMCTBEHHBI pa3lMyHbie MOpPGOJOrMYEeCKHE THUIEI MECTOo-
PO IEHMI.

Pewaomee 3HAUEHHE B pa3MEIEHUM 3HIOTEHHBIX DYIHEIX MECTO-
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POXIEHWil B IpefienlaX CPENMHHBIX MACCHBOB MMEIOT 30HBI IJlyGHHHBIX
Pa3JioMOB, KOTODBIE YETKO ONpPeNeNIsiioT U MPOCTPAHCTBEHHOE TIOJIOKEHUE
NO3NHUX (OPOTEHHBIX) MHTPY3MBOB. 30HE! TJYGMHHEIX pa3jioMOB IO
BpEMEHM 3aJlOXEHHS], MOpQONOTUM M MPOCTPAHCTBEHHOMY IIOJIOKEHMIO
MOXHO Ppa3feNUTh Ha TpaHUyHEIE M MEKrNsGoBble (MeXGIOKOBHIE).
I'pannyHbie pa3fioMel ofyCIIOBMIN BIIOKOBOE CTPOEHME CPEIMHHEIX Mac-
CHBOB. I'IbiGoBLIE pa3BUTE BHYTPY BIIOKOB M pa3jielIsiioT MX Ha OTHelibHbIE
obnacru. B pesymbrare nomBmkeK MO MEKGIOKOBBIM pa3fioMaM OmHH
Y4aCTKM OKa3aJluCh ONYIEHHEIMY, OPyTHe — NPUNONHSTEIMU, YTO CO30Alo
MO3aMYHy10 CTPYKTYPY € Pa3HO}i aMILIMTY[oi BEPTHKANLHBIX NepeMelle-
Huit 610K OB.

H3pecTHb OTHENLHEIE MECTOPOXKNEHUS! M B yHalleHUM OT 30H Ci1y6uH-
HEIX pa3J/IoMOB, HO OHH HE MpPenCTaBNsioT GOJIHIIOro MPOMBHIIIEHHOTO MHTE-
peca.

IlpocTpaHCTBEHRAs CBA3b ypPaHOBOIO OpPyNEHEHMS! C MO3pHMMHU (opo-
FEHHBIMH) MHTPY3KSIMU T'PaHUTOMOB NPOSIBISIETCS] NOBOJILHO OTUETIIMEO.
YpaHoBble MecTopoaeHus1 LlentpaisHoro ®paHIy3CKOro MacCHBa JIOKa-
NU3YTCS, KaK IpaBullo, HEMNOCPENCTBEHHO CPeOM CPaHUTOMIOB, B TO
BPEMSI KaK JIylst YEHICKOr0 MaCcMBa XapaKTEPHA NPMYpPOUYECHHOCTh MECTO-
POKIEHMI K 30HE 3K3OKOHTAKTa NO3NHEBADHCCKMX TPaHUTOMIOB, K
NoJiIoCe KOHTAaKTOBO-M3MEHEHHBIX MIOPOX HIMPHHOA oKoJio 2 kM. Ha Taxmx
MECTOPOKIEHUSIX OpyNeHeHNe OOHYHO BHKIJMHUBAETCS NPH Tiepexope
PYZIHBIX XUJI B TPAHUTHL.

Hlo pesynbraram ollpepesieHMs] M3OTONHOTO BO3pacTa TPAHUTOB M
YPaHOBEIX Py. JIsi MECTOPOXTIEHUIT YelICKOro MacCuBa YCTaHOBJIEHO, YTO
(opMupoBaHye rpaHUTOMOOB, KOHTPONIMPYIONIMX MOJNOXKEHHE yPAHOBBIX
MECTOPOXKIEHUHT, OTHENIEHO 3HAYMTENILHBEIM MHTEPBAJIOM BPEMEHM OT 06-
Da30BaHus1 ypaHOBHX pyn (coorBercrBenHo 320 m 270-260 mum. ner).
IloaToMy CBSI3b ypaHOBOro OpyHEHEHMSI ¢ IDaHMTOMIAMH CJENyeTr pac-
CMaTpHBaTh JIMLL KaK NPOCTPAHCTBEHHYI0, HO HE TEHETUYECKYIO.

Cocrals BMeELIANUX MOPOJI pa3JIMYHbIX 110 FeHE3NCy YPaHOBHX MECTO-
DOXIEHU: CPEOMHHEIX MaCCHBOB M3MEHSIETCS1 OT rilyGOKO METaMopdH3o-
BEHHBIX PaHHENPOTEPO30JCKUX THEiCOB HOo Mallo M3MEHEHHBIX BepXHe-
MeJIOBBIX necuaHukoB. HopaBisioniee GONpIMHCTBO SHIOTEHHBIX MECTO-
DOXeHHiT 3aJleraeT B NOPOJaX METaMOPGUUECKOro KOMIJIEKCa U IpaHu-
ToUNaX. 3aKOHOMEPHOCTM MPOCTPAHCTBEHHOTO Pa3MELIEHNS MECTOPOXKIE-
HUl BO MHOrOM ONpEQENSIOTCS (PU3NKO-MEXAHMUECKMMH 1 TeOXMMMYEC-
KMMH CBOWCTBAMM BMEILAIOUMX NOPON: GIarolpusiTHEE (QU3NKO-MeXaHU-
YECKME CBOMCTBA COCOGCTBYIOT OGPA30BAHMI0 DY IOBMELIAIOIMX CTPYKTYP
1 NOCTYIJIEHUIO PY IOHOCHBIX PaCTBOPOB, 2 TEOXMMHUUECKUE ~ Py HOOTIIONE-
HUIO.

B xara3oHanbHO MeTaMOpGH3OBAaHHEIX THEHCAX HMIKHETO CTPYKTYp-
HOro sipyca pynoBMeIalomuMy siBIISIIOTCS. 30Hb! NPEBHETO 3aJIOKEHUS], B
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LHeJnoM corjlacHble ¢ ofIMM NPOCTHPaHMEM BMELIAWINUX MOPOXN - MENKOo-
3ePHUCTBIX rPaQUTHIUPOBAHHBIX GHOTUTOBHIX THEHCOB. 30HH IIPOCTIEKKBa-
JOTCSL B FEOXMMMYECKY OTHOCUTENLHO OTHOPOOHOM cpene, ¥ BIMSIHUE JIUTO-
JIOTMYECKOTO COCTaBa Ha JIOKAJIM3aL1Io 0Py IEHEHHS] MUHNMAJILHO.

Ha mecropopeHMsix, 3alleralnux B MOpOJaX CEOCHHKIMHAIILHOTO
CTPYKTYDHOrO 3TaXa, JXMJIBI M CHUCTEMBI JXUJI 3aHUMAKT CeKyllee Momo-
JEHUE MO OTHOIIEHMI0 K CllaHneBarocTH. IloaToMy OCHOBHBIM (aKTOpoM
JIOKaNM3aluM opyleHeHUs] YacTo OKa3bIBAlOTCS! TEOXUMHUYECKME CBOWCTBA
BMEIIAWMKUX NMopoy. BiaronpusiTHHIM SIBJIIETCSI YaCTOE YEpENIOBaHVE B
pa3pesax BYJIKaHOTEHHBIX MOPOJ OCHOBHOIO M KHUCJIOro COCTaBOB € pas-
JIHYHOU BOCCTAHOBUTEIIHLHON EMKOCTHIO.

B cocraB coBCTBEHHO TE€OCMHKJIMHANBHEIX (GopMalivii, pa3BHTHIX B
oBpaMIIeHUM CPEIWHHbIX MacCUBOB, 0OBIYHO BXOISIT TEPPUTEHHBIE M BYJI-
KaHoreHHsre ToNmu. Cpeay HuX ocofGy10 poiib B NMPpoHecce ypaHOBOro pylio-
ofpazoBaHusi MrpaT paHHENalleo30fCKNe  YIiepoaucTO-KPEMHHUCTHIE
CNAHILBI C OTPOMHBIMY 3allacaMyl ypaHa ¥ CONYTCTBYIOLINX KOMIIOHEHTOB. B
HUX W3BECTHBI CJIOKHBIE MO FEHE3UCY — NOJMIeHHHIE M MONMXPOHHbBIE —
crpatu)OpMHEIE YPAHOBHIE MECTODPOXIEHUSI, KOTOpHE OOBEAUHSIOTICS B
dopMalM0 YPaHOBBIX MECTOpPOXieHVi B “uepHbix” cnauuliax. IlonoGubie
MECTOPOIKIEHHsI BhISIBJIEHB! B ofpaMIIeHNN CpeniBEHEIX MaccuBoB B Cpenu-
3€eMHOMOPCKOM CKJafjuatoM Mosice. B oTnMume oT BeceX OCTalbHBIX MECTo-
POXIEHHUI CpenUHHBIX MaCCHBOB 31€Ch HE yCTaHOBJIEHA NPOCTpaHCTBEHHAs
CBSi3b C MO3NHEBAPUCCKUMM WHIPY3WSIMM UM NPOONyKTaMu Ha3eMHOro
MarmaTuaMa. “YepHsie” CIaHLBl OTJIMYAOTCSI OT APYTMX NOpOJ NOBHULEH-
HBIMM KOHLEHTpauMsIMH HE TOJIBKO ypaHa, HO M BaHanus, MonubIieHa,
CBMHIIA, 1MHKa, cepebpa, HUKeNsi ¥ KobaikTa. llepBuuHOe HAKOIUIEHUE
3TMX 3JIEMEHTOB B “yepHBIX” CJIaHL[aX CBSI3aHO C ceNMMEHTalMOHHO-Iua-
reHeTUUECKMMU NPOolecCaMu.

B oporeHHBIX OTJIOKEHUSIX CKIanyaTsX obnacTell MECTOPOXIEHUST U3~
BECTHH KaK B CJIOMCTHIX TONIAX ByJIKAHMUECKUX HENpeCcCuil, Tak U B
MaCCHBHEIX [IOpOJIaX BYJIK&HMUECKMX JXEPJ U CyDOBYJNKaHMUECKUX HHTPY-
3uBoB. OHM TipUypOYEHH K MOJISIM pacnpoOCTPaHEHUs! KOHTHHEHTAJIbHEIX
ByNKaHMueCKMxX o0pa3oBanMi MMIIapuToBO# GOpMaLMK U PacrioNlaraorcsi B
HENOCPENCTBEHHOM 0BpaMIIEHNM CpeIMHHEIX MaCCUBOB UM Ha HEKOTOPOM
yraneHuu oT HuxX. MecTopoxpeHHsi GOPMUPYIOTCSI B OPOTEHHBI NEpHon
pa3BuTHSI CKJlafiuaThix oONacTedl MoCJie 3aBEPUIEHUs] BCEX NpOSIBIEHM
MarMaTHyecKoil NESITENIbHOCTH, BKIHoYasi [OBEPXHOCTHBIHM BYJIKaHH3M.
OnM oTIMYalOTCsl CrienMGUUEcCKMM COCTaBOM pyH, CTPYKTYDHBIM M JIUTO-
NIOrMyeCKKUM KOHTPOJIEM OpYyIEHEHUSL.

MecropoxpeHMsl cKlanuarsix obnacreil, IpuypoyeHHHE K CPeIuHHEIM
MaCCMBaM M MX oBpaMJIeHMI0, pa3fMyalTCcsi N0 BPeMEHM oOpa3oBaHMsl,
CTPYKTYPHOM IO3NIMK, COCTABY BMEILAONINX IOPOA M PyH, MO XapaKTepy
oxkonopynueix msMeseHuil. Ilo obmwHocTy ycnoBumii GOpPMUPOBaHMsl OC-
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HOBHBIE NPOMBIIIJIEHHHIE MECTOPOXIECHUSI MOXHO 00beIMHUTEL B CEMB (op-
MaLIMOHHBIX IPYIII:

1) ypanoBasi B 6UOTUTOBHIX rHeiicax dbynnaMeHTa;

2) ypaHoBasi B IIMPUTMSUPOBAHHBIX YIJIEPOMMCTHIX CHIAHLIAX, anespo-
NUTax, NeCYaHUKax;

3) ypaHoBas1 B rpaHuTax (snucHeHUTax”);

4) dochop-ypaHOBast B HATPUEBHIX METACOMATUTaX (MCHTax);

5) MosMGnen-ypaHoBasi B 6epesuTax;

6) grroopUT-ypaHOBas B aprusiIM3NTax;

7) ypaHoBas B ”yepHBIX” clIaHLIAX.

Mecropoxnenust Tpex nepBHX rpynn mpeobiiafalnT B CPEIMHHBIX
MaccuBax CpenuseMHOMOPCKOrO Mosica M pacCHOJiaralnTcst B Npelenax
CaMHMX CPEOUHHBIX MacCUBOB, @ ypaHOBBIE MECTODOXIEHUSI B “YEpHBIX”
CJIgHLIaX Pa3BUTH B 00paMyIEHMH OTHOrO U3 TAKUX CPEIUHHEIX MACCUBOB.

MecToposxpeHust $hocgop-yparoBoit U MonuBneH-ypaHoBoii hopMalmii
JIOKaIM30BaHH B TIEPEXOIHBIX 30HAX, pasfesisuoIuX IOHalIe030MCKUE
Siipa CPEIMHHBIX MACCUBOB U ONOKM reOCHMHKJIMHANILHBIX OGPaMISTIOUX
CTPYKTYD, & TaKKe B 00paMJIEHUH CPEIMHHEIX MacCHBOB. OHM XapaKTEepHHI
IJIs1 CpeOUHHBIX MAaCCUBOB Y pano-MOHIoNLCKOrO CKaauaToro nosica.

@nmopm-ypaﬂosple MECTOPOXIECHUSI NPUYPOUEHH K OBJIacTsIM Me3o-
30HCKOH TEKTOHO-MarMaTHUECKOl aKTUBM3aLUU CpPEIVHHEIX MAaCCHBOB,
ChOPMUPOBABLIMXCSI B IPEBHMX CKJIAJUaTHIX HOSICaX I110CJIE 33aBEpLICHMSI
0alKalbCKOH CKIayaTocTy.

5.4. MECTOPOXIIEHHS YPAHOBOH ®OPMAITHH
B BHOTHTOBHX FHEHACAX

MecTopoxnenust pacnoJIoXeHs NPEeUMyYINECTBEHHO B NOpOdax (yHma-
MeHTa CpeAWHHBIX MAacCUBOB, IPENCTABIIEHHBIX rNyGOKOMETaMOpdU30-
BaHHBIMU rHeficaMu (puc. 32). YpaHoBoe opymeHeHue OpUYpOUEHO K
rpa¢UTH3VPOBAHHEIM 30HAM KPYHHBIX JIMHEHHBIX PaslIOMOB IJIMTENBHOrO
pasBUTHs], KOTOpHIE NPOCHEKUBAIOTCS N0 NPOCTUPAHMI0 Ha JIECATKM KUJIO-
METpPOB.

BMematonue nopons! ~ GHOTUTOBHIE M BUOTHUT-aM(pUBOJIOBEIE FHEHCH C
YacTHRIMH IIDOCJIOSIMU 1 JIMH3aMU OpTO- U NapaaMpuGonUToB, KBapHHTOB,
YacTo ¢ rpaduTOM ~ UMEIT XOPOLIO BHPAXKEHHY THMHEHO-NapallyieNIbHYI0
TEKCTYpY, YTO NO3BONSIET CPABHUTEIIBHO YETKO BBINEASITH TMHB CKNam-
YaThIX CTPYKTYP U UX OPUEHTHUPOBKY.

Hayyenue ¢MU3MKO-MEXaHUMUECKHX M XMMMUECKHMX CBOMCTB BMEINa-
01X NIOPOA FOKa3alio, YyTO MEJIKO3epHUCThIe GUOTUTOBHIE HaparHeicel, B
KOTOpHIX OOBIYHO 3aJIEralT PYIOHOCHHIE IpadMTU3HUPOBAHHBIE 30HEBI, HEc-
KOJIBKO OTJIMYalTCH OT OCTaJIbHBIX HOpOd H3HAYASIbHO HOBHILEHHBEIM CO-
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Puc. 32. MNonoxenue rpaduruaupoBan-
HBIX YDaHOHOCHRIX 30H pasjioMOB B
ruesicax dyHnaMmenTa:

1 ~ rpaduTn3UpPOBAaHHLIE 30HHI C YPAHOBLIM
opyneHenvem; 2—3 — rHelck: 2 — MenKo3ep-
HHCTBIE GHOTHUTOBLIE, 3 — BHOTUT-NNAruOKNa-
30BBI€; 4 — MUTMATUTEL S — aMuBoNHTh

Jep)xaHueM ypaHa, 0ojlee HM3KUMU
CPEOHMMM 3HAUEHMSMM CTaTUUECKOrO
U AUHaMUUYECKOro MomyJsieil ynpyroc-
tU. Ilpu mepexome u3 MeNKO3epHUC-
ThIX OMOTMTOBBIX HaparHeiicoB B
MUIMaTUTEI, TUKPUTOBHIE NOPGOUPUTH
U OpTOrHeicH rpadUTH3HPOBaHHEIE
30HBI HAUMHAIOT BETBUTHCSI U BBHIKIIH-
HUBartsest. CrnepopaTensHO, HPOCTPaH-
CTBEHHOE TMOJIOKEHUE pPYIOHOCHBIX
30H BO MHOI'OM OMIpEnessieTcsi cocra-
BOM Hopoj 1 Ux U3MKOo-MexaHUyec-
KUMHU CBOMCTBaMU.

MecTopoxneHusi NpUYypOYEHBl K
aHTUKINMHaNbHBIM CKJIaKaM MpoTs-
JKEHHOCTBI0 B JECSTKH KHUJIOMET-
poB. SpepHasi yacTh AaHTUKJIMHAMNB-
HBEIX CTPYKTYD OOBIUHO CHOXKEHa WH-

TEHCUBHO MeTaMOpdU30BaHHBIMUI
rHelicaMM, a KpeUlbsl =~ TIOpOJaMM
aMoubomur-reeiicopost cepuu. Kpoinns [Y]f 2 3
CKJIaAyaThIX  coopyxeHud  ObiBa-

0T OCJIOXHCHBI

s v Vs
rudamu.

Mopdonoruueckuit THI U HPOCTPAHCTBEHHOE HOJIOKEHUE Pa3pHIBHBIX
HapyILEeHHUi1 TECHO CBSI3aHbI CO CKIIATUATHIMK CTPyKTypaMH. IIo OTHOLICHHIO
K CKJIa[yaTOCT BBIOENSHOTCSI JBE OCHOBHBIE CHUCTEMBI HapyIIEHWii: Npo-
JOJIBHBIE U NUAroHalbHHE,

XapakTepHoii 0COGEHHOCTHI0 MECTOPOXKIEHUI TaHHOrO TUMla SIBJISIETCSI
NPUYPOYEHHOCTh OCHOBHHIX 3afacOB YPAHOBHIX PYHI K HMPONOJILHBIM Ha-
PYLIEHUsIM, IIMPOKO Pa3sBUTHIM HA BCEX MeCTOpPOXKIeHUsiX. OHH OpHEHTH-
pPOBaHB! NPEUMYLIECTBEHHO COrNaCHO €O CHOMCTOCTBI0 UJIM NEPECceKanT ee
A0 OCTPHIM yriioM. Hx npocTpaHcTBEHHOE NONIOXKEHUE U 9NIEMEHTH! 3aMera-
HMSI 3aBUCSIT OT ODMEHTMPOBKU KpHUILEB aHTMKJMHAJIBHBIX CKJaJoK. B
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MaciuTabe MEeCTOPOKIEHUsI NPOMOSILHHE PYIOHOCHBIE 30HBI HOJIpa3mesis-
1orcst Ha cTpYKTYpH! I, II u Gonee Bricoxux nopsinkos. Hapynienus: Inopsio-
Ka MpEMCTaBiieHbl KPYIHBIMU TEKTOHUUECKMMM 30HaMM, 00pasymoumuMu
CTPYKTYPHBI KapKac MecTOpOKaeHusi. OHM MpOCNEXUBAIOTCS [0 NpOCTHU-
paHuio Gonee yeM Ha 10 kM, 1o naneHuo — Gonee ueM Ha | kM. [Inst HUX
TUIMYHA BHIIEPIKAHHOCTH 3JIEMEHTOB 3aNerakysi. MomHOCTh HOOOOHBIX 30H
M3MEHSIETCsI OT IEPBbIX METPOB JI0 JIECTKOB METPOB.

K ctpyktypam II, Il u 6onee BHICOKHIX NMOPSZIKOB OTHOCSITCS TPELIMHEL

orepeHusi, GopMUPOBEHHE KOTOPHIX M€HETUYECKU CBSI3AHO C NOIBHMIKKAMU
110 OCHOBHBLIM HapymeHusiM. OHU OTJIMYAI0TCS! OT FNIaBHBIX 30H MEHBIIMMU
pasMepaMM ¥ MOIITHOCTBIO, @ Ha OTHOENBHBIX YUaCTKaX SIBJISIIOTCS CEKYIMMU
10 OTHOIIEHHI) K CIIOMCTOCTM BMEWAIUUX MOpON; B HUX YMEHBLINAETCS
KOJIMYECTBO TEKTOHO-KJIaCTUYECKOTO Matepualla U Bo3pactaer obGbeM
JKUJILHOrO BHITIONIHEHUS U TOrJa OHU, B OTJIMUME OT 30H, BBIOENSIOTCS KaK
JKUIIBL.

PynoHocHBI Kak rilaBHBIE NPOMOJIbHEIE HapymeHusi I cTpyKTypHOro
NOps1OKa, TaK U HapyleHus1 oree BHICOKMX NOPSIIKOB. Py OHOCHEIE 30HEBI
NpeacTaBiAlnT coGOM cHUCTEME COJMKEHHBIX TEKTOHMUYECKHMX IUBOB C
3aKJIIOYEHHBIMY MEXJy HUMH OJIOKaMu B pasHOM CTENEHU NpOGNEeHBIX,
rpaUTH3UPOBAHHBIX, TUPUTUIUPOBAHHBIX U XJIODUTU3MPOBAHHLIX HOpPOL.
HauGonee MHTEHCUBHO mpobJiEHUE HAPOSIBIIEHO BHOJL OTIENLHBIX TEKTO-
HUYECKUX LIBOB, @ MEXIy HUMU NIOpOIs! COXPaHsIOT NEPBUYHYI0 TEKCTYPY.
WHornma B 30Hax pasBUTH JaliKM amiuToB U KapOOHATHEIE XUMBI pas-
JIMYHBIX CTa M MMHEpaNM3auuK. Y paHOBOE OPYNEHEHUE NPOCTPAHCTBEHHO
TSIFOTEET K yUacTKaM rMApOTEPMANbLHO U3MEHEHHBIX XJIOPUTU3UPOBAHHBIX
1opog.

Mexay pyIOOHOCHBIMM 30HAMM M JXMIIaMM CYLIECTBYIOT IEPEXOIHEIE
Pa3sHOBUIHOCTY MMHEDaJIM30BRHHHIX HApyLIeHUI ¢ pasiUUYHBIMU COOTHO-
UIEHUSIMU JXMIBHBIX MHHEDPANOB M TEKTOHO-KACTHMUECKOro Matepuarna.
YcraHaBnuBaercsi ONpEIESiIEHHAast 3aBUCHMOCTH MEXOy MONOXKEHUEM
thneKcyp BMEwanIuxX nopom ¥ Mopdosoriel pasphIBHBIX HapyiieHUi. B
npepenax ¢JeKcyp M3MEHSIETCsl OpHEHTUPOBKa MPOMOJILHEIX HapylleHUil,
OHU BETBSITCSH, OCJIOKHSIETCS MX MOpdonorusi, ypenuuupaercst oOuias
moiHocts (puc. 33). Tlopons 30ech MHTEHCMBHO TEKTOHMYECKH mpopabo-
TaHpl, TUOPOTEPMAJIBHO M3MEHEHB], BMELIAT NalKU rpaHUT-aIjIuTOB,
JKMITBI U IIPOJKUIKM KapBoHaToB. YeM pesue BripakeH ¢hneKcypHblil uarub,
TEM CUIILHEE BETBJIEHWE 30HH U M3MEHEHHEe ee Mopdonoruu. HHorma
PYIOHOCHBIE 30HB! HE HOBTOPAIOT GIEKCYPHI BMELIIONMX NIOPOJI, COXPaHsIst
ofiee mpocTUpaHue. B 3ToM ciyuae 30Ha OKaswkIBaeTcsl CEKywei o
OTHOILEHMI0O K HANpaBNICHUI0 CNaHLIEBATOCTH, OCJIOXHSIETCS1 €€ Mopdono-
TUS: yBeJIMUMBAETCSI MOILHOCTh, BO3PACTA€T KOJMYECTBO JKUIIBHBIX MU-
HEpPaJoB.
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Puc. 33. Pa3zBeTBreHVE PYHOHOCHOM rpaduTn3NpOBaHHON 30HE B yUacTKe (IIEKCYpHOro
naruba )

.

3a npenenaMy u3ruboB MOLIHOCTh TEKTOHWUECKUX 30H BHOBb YMEHB-
IIACTCSs,, OHM CTAHOBsiTCH OoNee 3aTepThIMM, “CyXuMu”, YMEHBIIAOTCS
MHTEHCUBHOCTh THOPOTEPMAIIBHOrO MeTaMopdhrsMa U KOJMYECTBO IKUJIb-
HHIX MUHEPaNoOB. .

YuacTtku neperufoB OCHOBHBIX PYIOHOCHBIX 30H ONPENENSOT HOJIONKE-
HUE Onepsiomux HapyieHui. IIpy uaMeHEHM NPOCTUPaHUST 30Hb! NOSIBIIST-
10TCS1 TPEIMHEI OIIEPEHUS] B BUCSIYEM GOKY OCHOBHEIX PYJHOHOCHBIX 30H. JTO
B LIEJIOM TOE TOCJIONHEIE HApyIIeHysl, HO BJIM3 CONPSHKEHHUS] ¢ OCHOBHOM
30HOI OHY 33HMMAIOT CEKYIIEE NONOKEHUE 10 OTHOIEHMIO K IPOCTUPAHUIO
nopon.

HapyiueHust BTOpO¥i CUCTEMHB] — [HMArOHAJIbHBIE — 3aHUMAT CEKYIlee
NONOKEHUE TO OTHOUIEHMI0 K CIIaHLIEBATOCTH BMEILAIOINMX MOPOL U pas-
BUBAIOTCSI Ha yyacTKaxX (NeKCypHBIX u3ruboB MPEMMYIIECTBEHHO B IO-
pomax Jyexauero GOKa ryaBHBIX MPOIOJBHHX 30H. OHY BBINOJIHEHH Kap-
BOHATHO-CYIbOUOHBIMM JKUJIAMU U HE BMEILAIOT YPAHOBBIX PyI, OIHAKO
MOYTH Ha BCEX YUACTKAX COHPSDKEHUSI C MNpOIONBHBIMU HapyIlleHHsIMU
KOHTPONUPYIOT NOJNIOKEHHE ONaronpUsITHHX Ol KOHLIEHTPALuy OpyleHe-
HHS$I yY4acTKOB MOp{OJIOrMYECKOro OCNIOKHEHUS NPOIOJIBHHX HapyILEHUI.

MunepanbHBI COCTAB PYJl XapaKTepusyeTcsl pasHoOOpas3ueM pasHOo-
BO3pACTHHIX MUHEPANbHHIX KOMINIEKCOB M TEKCTYpHHIX THIoB. Habmona-
10TCS1 CNyyau, KOrga OOHOBO3pacTHHE MUHEDAJIbHEIE accOLMalliy CaramoT
pasiMYHHIE TEKCTY PHEIE TUTIH Py, @ pa3HOBO3pAacTHEE OIM3KY 110 TEKCTYp-
HBIM OCOOEHHOCTSIM.

YpaHOBOE OpyIEHEHHE OKa3aJl0Ch ~HAJIOKEHHBIM” Ha JPEBHUE 30HbI C
rpaduToM ¥ OUPUTOM, B HUX He OBITIO TpELMHHBIX TIONOCTEH, MOITOMY
pyIn $OpMUPOBANHUCH MpY MIMPOKOM pasBUTHU TIPOLIECCOB METACOMATO3a,
YTO BHIPA3WJIOCH B HpeobnafaHuK PAacCesIHHBIX pyI BKPAMEHHOro u
OpOKUJIKOBO-BKpalieHHOro Tuna. PaspuTtHe HpOLIECCOB MeETacoMarosa
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MPOSIBUJIOCE M B OCODEHHOCTSIX MMHEpANBHOTO COCTaBa, KOTOpPHI 4acTo
3a8BUCUT ¥ OT COCTaBa BMEILAWIIMX TOpOJI. Ity coenuduuecKyn ocobeH-
HOCTh MECTOPOKIEHUH NaHHOrO THia orMeualn eme A.I. betexTun, Bhime-
JUB UX B CBOEH IEHETHMUYECKOH KJIaCCMOMKALMM KakK “’30HBI CMSITUSI U
IpOGNEHUs ¢ paclBIIEHHBIMU B HUX TOHKOIOMCHEPCHHMH OKMCNaMu ypa-
Ha”.

[lo MUHEpaIbHOMY COCTaBY pa3fUuaercsl HECKONBKO pa3HOBO3PACTHEIX
MUHEPANbHHIX KOMIUIEKCOB, NpENCTaplIsoNMX MeTacoMarryecKue obpa-
30BaHUSI B 30HAX W BMEINAOUMX [0pOIax, JKUIH M MPOXMIKKM MU
OTIENBHBIE OTOPOUKY B KPYCTUGUKAIMOHHBIX KUMaX.

Ot paHHUX K NO3JTHUM BHIIEISHOTCS] CHEIYVIOLIME MUHEPANbHEIE KOMII-
JIEKCH: rpaduT-MUPUTOBEIH; KBapll-KONYENaHHbIH; CUIepUT-aHKEPUTOBbI;
KanbLUT-XJIOpUT-HACTY PaHOBHII; KaJIbLIUT-NMPUTOBHIH, KBApL-CY Ib(UIHEIH
(c KodYUHUTOM); IUPUT-LIEONUTOBHIIA.

BoapacTHHE B3aUMOOTHOLIEHUSI MEXIY OTHENBEHBIMM MUHEPaibHBIMU
KOMIUIEKCaMM ¥ MUHEpallaMy oObIYHO yCTAHaBIIMBRIOTCS. FIO UX Aepeceye-
HHUSIM, CTPYKTypaM 3aMEIEeHUs], MO0 MOCNENOBAaTENbHOCTY OTHOXKEHMS
KapOOHATOB M Mpyrux J>XUIBHBIX MMHEpANoB B MONoOcuarthix unax. Ho
TIOBOJIBHO YACTO BCE HA3BaHHLIE PA3HOBO3PACTHHE MHHEDPANIBHEIE KOMILIE-
KCHI BBINOJHAIT €IMHYI0 TEKTOHUYECKYI0 30HY MIM XUy ¥ APOCTPaHCT-
BEHHO COBMeLICHH. PasfeNnuTk uX B 3TOM CIIyyae TOJIBKO 1O MUHEDAMNDb-
HOMy cocCraBy OHIBaeT TPYIHO, a MHOrga u BooOlIE HEBO3IMOXHO. B ka-
YECTBE HOMOJNHUTEIILHOIO KpPUTEPUS] UCHONB3YIOTCS pe3yNpTaTel M30TO-
MHEIX @HAJIM30B YPaHOBHX MUHEPAJIOB U ralCHUTOB.

I'pagur-nupuroseiil Mutepanvheill Komnaexc NpOsIBNEH HauGoNee
HIMPOKO TMPAaKTUYECKM BO BCEX KpPYIHHIX MPOHONLHBIX HAPYIICHUSIX.
padut, nuput v KBapll pa3sBHBAOTCS METaCOMATMUYECKU B Hpenenax
TEKTOHUUYECKUX 30H U rJaBHbiM O00pa3oM BHONb OTHENBHBIX HapyIUEHUi.
Hauano storo rpouecca, BEpOsITHO, CBS3aHO C perMOHANIBHBIM METaMOpdu3-
MoM. OnHako BHpeNieHMe rpadura ¥ GUTYMOB Pas3iUyYHOro cOCTaBa MpO-
TIOTDKANOCh U B NOCIIENYIOLIME 31I0XK CKIIaIK00Opas0BaHUs U METAMOpPHU3-
Ma. Tak, B HO3HYX KaNbUUTOBHIX XXKUMaX C NUPUTOM OTMEUAITCS Karlie-
BUJHHE 000COGNEHMsT TBEPOHX OUTYMOB THIA AHTPAKCONUTA, & B TEK-
TOHUYECKMX 30HAX YCTAHOBJIEHH JXUIKKE YT IIEBOLOPOJIHL.

®opMupoBanue rpaduT-IMPUTOBBIX 30H CONMPOBOXIANOCH rpaduTH3a-
uyeit, NupuTusanueit ¥ OKBapueBaHUEM GOKOBBIX nopor. Opeoll uaMeHeH-
HBIX TOpPOJ, INPOCHEXUBAETCH UHOrOa Ha NecsiTKU METpOB OT 30H KaK B
CTOpOHY BUCSIYErO, TaK U nexauero 6oka. UHTEeHCcUBHOCTH rpaduTH3anmiu
BMEIA0IKUX HOpON HOBONMBHO ORICTPO yOBIBAET HO Mepe yOajieHUsi OT
30HHL.

Keapy-konuedaunniii murepanvHulil Komnaexc NONb3yeTcs CPaBHU-
TENBbHO OrpaHUYEHHBIM pacrnpocrpaHeHuem. HeGoNbive NUH3E MUppOTHHA
U apCEeHONMpUTAa METACOMaTUUECKM Pa3BUBAKTCSI COTJIACHO CO CaHIEBa-
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ToCTHI0. KpOMe 3TUX MMHEpPANIOB B MEHBIIMX KONWYECTBAX HPUCYTCTBYIOT
KBapl, chanepur ¥ nuput. KomnuepaHHele MHMHEpanbHHIE KOMINEKCH
BBISIBIICHH NPEMMYLIECTBEHHO Ha IMy0OKUX ropU30HTaX MECTOPOXK IEHHH.

MuHepans! CudepuT-GHKEpUTOB020 KOMNAEKCE CJIaraioT XWJIH MOl
HOCTBI0 OT HECKONBKUX CAaHTUMETpOB 110 60— 80 cM, BHIIONHSIOMUE rNaB-
HBIM 06pa30M [uarcHalibHbe Hapyluerusi. KapGoHaTH MMEIoT NEPEMEHHEBINA
cocTaB: HauboJiee paHHMM SIBISICTCS] CUIepur, Dornee MO3THMMHU — IONO-
MMT, aHKEPUT U Kaibuut. Ha oTHenbHHX yuacTKax HabNoOanTcsi BHYTpH-
XKUJIbHHIE IOIBWXKY, OpOOGNEHUE JXUJBHBIX MUHEDANOB M HAJIOKEHUE
MUHEpanos DoJiee NO3MHEro KBapu-cynbdumHoro Kommnekca. U rorma B
cocTaBe KapbOHaTHBIX XKUJT NOSIBIISIIOTCSI KBapLl, rajieHUT, ChallepuTt 1 peke
XalbKONUPUT, TUPUT, apPCEHONMUPUT, TETpaslpwr, Oynawxeput. Taxue
KUIH BHIOENSIIOTCSI KaK KapOcHaT-cyIbQuIHbIE.

OGpa3oBaHue MUHEPaNOB CUNEPUT-aHKEPUTOBOrO KOMILNIEKCA COMPO-
BOXJIaNoch (OPMUPOBAHUEM OpEOJIOB CEPULIUT-aHKEPUTOBHIX METAcOMa-
TUTOB. B oOpeoiie rugpor€pmalibHO M3MEHEHHBIX TOpOI Pas/MyainT IBE
30HH — BHEIIHIOW 1 BHYTPECHHIOKN. BO BHELIHEN 30HE BMEIAOLIHE TTOPOMILI
COXPaHSI0T NIEPBUYHYIO TIONIOCYATYI0 TEKCTYPY MCXOIHBIX MIaruOrHeicoB U
cnabo OCBETNIEHH; 30eCh HAbMoNaTcs NPOKUIKOBUIHHE arperaTsl
MENKO3ePHUCTOr0 NupuTta. BO BHYTpeHHEH 30HE MOPONEI IPUOCpPETaoT
MacCUBHYI0 TEKCTYpy, OKpacKa uX CTAHOBUTICSI CBETiio-cepoil. Ilo Mepe
OpuOMKEHYs! K TpelMHE MPOMCXOOMT 3aMelleHue poroBoi OOMaHKH
XJIOPYTOM C 3epHaMy aHaTa3a, aHKepuTa ¥ JIEHKOKceHa, bMOTHTa — MYCKO-
BUTOM, YCHJIMBAEICS CEPUIIMTU3ALIMS Naruoknasa. MunepalibHbli napare-
HE3UC 3TO¥ 30HH CHENYILUMIA: KBapll — CEPULIMT ~ MYCKOBUT — aHKEpUT ~
TIEHKOKCEH.

XuMu3M [HaHHOIO METacOMaTUYECKOro IIpoLiecca 3aKiimoyaercsi B
NpaKTUYECKU NOJTHOM BBHIHOCE HATPUSI U Mariusi ¥ IPUBHOCE YI IEKUCIIOTHL
Xeneso., Kanbluii, KpeMHE3eM U allOMMHUI MEpepaclpeleNisaioTcsl B
npenenax METaCOMaTUYECKOi KoJIOHKU: Fe?* BBHIHOCHTCS U3 LIEHTpaNbHOM
yacTy 30HB M HAKalIuBaeTCsl BO BHENHMX 30HaX, KpEMHMIl, Kanmui u
YaCTUYHO aNiMUHMI HEepeMENaoTcsl U3 BHEIIHUX 30H KONOHKH BO BHY-
TPEHHME.

Pa3spuTHe KaJMEBHX CIHOOUCTHIX MMHEpAJIOB O MOJIEBBIM LTIATAM M
OMOTUTY XapaKTEpHO mJisl [pOLECCOB KHUCIIOTHOIO BHILENAUYMBaHUSA.
CrpoeHME METaCOMAaTHUECKMX KOJIOHOK ONM3KO K TaKOBOMY (opManuu
METaCOMAaTUTOB, BHIEJEHHBX KaK 6epesuThL.

Kanvyur-xaopur-HACTYpaHoBbl  MuHepansvHelli Komnaexc obbeny-
HsIeT OCHOBHEIE 3alacel ypaHOBHIX pyn. Hx dopMupoBaHue colpoBOXKIa-
JI0Ch BO3HUKHOBEHUEM OKONOKUIJILHBIX HATPUEBHRIX METaCOMaTUTOB, OTHE-
CEHHBIX K (popManuu aficutos. Ilporece uaMenesuss NposiBisieTcsi B anbou-
TU3aLMY TNarkoKiasa, 3aMeunieHNM KBapLa ansburoM, GMoTUTa ¥ rumpo-
OuoTHTA 3EJIEHBIM XJIOpUTOM C 3epHaMH aHarasa. ANbOUTU3NPOBaHHHLIE
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N1arMoKfa3e! HACKHILLEHB TOHKOH BKParJIeHHOCTRI0 reéMaThTa, YTo IpuaaeT
nopoJe KpaCHOBAThIA OTTEHOK.

B u3aMeHeHHBIX HOpOnax yselMuuBaercst 3¢¢eKTUBHAasi NOPUCTOCTD.
Ilpouecc anpburusaly APOUCXOOMT NPU CYLIECTBEHHOM HPMBHOCE yrie-
KMCHOTHI, Kallblusl M Hatpud. U3 nopom BHHOCSITCST MarHUi, OByXBaleH-
THOE JKENe30, KpeMHUH, YaCTUYHO TUTaH, ¢ocdop u Kanuii. Opeonsl HATpU-
€BHIX METaCOMAaTUTOB Pa3BUBAIOTCSI KAK OKOJIO YpaHOHOCHBIX XMII, TaK U
Ha OTIENBHBIX YyYaCTKaX HOBBILUEHHON TPEUMHOBATOCTY BMELIAONMX
NopoX ¥ CONPOBOXKIAITCS OOpa30BaHUEM BKPANNEHHHX YpPaHOBBIX pyI.
Bricokast akTMBHOCTh HATpusl, BHILEAUMBAHUE KBaplia ¥ IEMaTUTU3AIINST
NONIEBRIX IHIATOB CBUIETENHCTBYIOT O IEJIOYHOM XapaKTEepe MeTacoMarTH-
YecKOoro fpouecca. Y paHOBBIE MUHEDAITH OTNIAra0TCsl Ha KOHEUHOM CTaluu
1eJIOYHOr0 ruIpOTEPMalIbHOro nponecca B 6m3HelTpansHOM 06cTaHOBKE.
OCHOBHBIMM YPaHOBHIMU MUHEpalaMM SIBJISIIOTCSl HAcTypaH u Kohd¢uHur,
pexe Berpevaercss Opannepur. HauGonee TUNMuyHasl NapareHeTHYecKast
accouyanusi — KalblUUT ~ XJOpUT — HacTypaH.

B 3aBucuMocCTH OT CTPOEHUS Py HOBMELIAIOIIErO HAPYIHEHUSI YpaHOBHIE
MUHEpans CHaraioT pyIOb [pOXUIKOBO-BKPAIUIEHHOrO MM JKUNBHOIO
TUNA.

B KpynHHX TEKTOHMYECKUX 30HaX npeobiananT npOoXUIKOBO-BKpAIl-
nennuie pyIns. OHU 00pa3yioT KpylHbIe IMH30BUIHHIE T€a B CAMUX 30HaX
UK HeDONbIIME CKONJIEHUS] B ONEPSIOIUX TPEUIMHAX, OPUEHTUPOBAHHEIE
COrjacHo ¢ NpOCTHpaHUEM BMEILAOLIMX NOpOL — MO OTHENbHBIM Hapylue-
HUSIM ¥ BIOJIb claHueBaToctd. HacrypaHoBHE pyIEl BCTPEYAIOTCH B BUJIEC
TNOTHEIX Mace, HEMEHTUPYIOIMX MeNKUe OGTIOMKY M3MEHEHHBIX I'HEiCOoB.
ChnnowHbe pynpl 4acTo NEPEXOISIT B TOHKONPOKUIIKOBHE, NPENCTaBlEH-
HBIE CHCTEMON TOHYANHIIMX BETBSIUMXCS IIPOXKUIIKOB NOUTH YKCTOrO HACTY-
pana. Ha orneNisHBIX yyacTKax cpemy TOHKONPOXKUIKOBHIX Pyl BHIENSIIOT-
Cs1 rHE3Ta MOYKOBUJTHOIO HACTypaHa, NPUYpOUYEHHLIE K CKaNeHO3[puyec-
KoMy KaneLuTy. [loukoBuIHbBIE COEPONUTOBEIE KOPKHM HAaCTypaHa HapacTa-
10T Ha ODJIOMKM M3MEHEHHBIX IHENCOB, KPUCTalUTbl KalbLuTa, alynsipa,
KBapua ¥ (IoopuTa.

B MeTacoMaTHuecKuX pyIiaX YpaHOBHIE MHWHEDaNHl aCCOLMUPYIOT C
MOHTPO3EUTOM, KOTOpEIN HaOIMomaeTcsl B BUOE XapaKTEPHBIX MroNbYATHIX
KPpUCTaMNJIOB U pagMalibHO-JIyUlCThIX arperaTon, OKPYXKalUyX BBIOENICHUSE
Hactypana. llo pamuanbHO-MyyHCTBIM BBITENEHUSIM MOHTpO3eUTa 00-
pa3yiorcs nceBmoMopdO3s YpaHOBHIX MUHEPasioB. B pesymbrare Onipiuue
KpUCTaJIIIEl MOHTPO3eUTa NproDpeTaioT 30HANBHOE CTPOECHUE: BHYTPEHHSISI
YaCTh UX CIIOXKEHA PENMKTOBBIM MOHTPO3EUTOM, 8 BHEIMHASA KOQOHUHUTOM.
Mo-BUOMMOMY, MCTOUHHUKOM BaHAIusI CHYXUNM BMELIAOLIME IOPOOH, B
KOTOpBIX 110 pe3yJibTaTaM XUMUUECKUX aHANTU30B OTMEUCHO ero NOBHIIIEH-
Hoe copepykanue. Ilpu HanoxxeHUM ypaHOBOro opyIeHEHUs] Ha BaHAIWE-
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Bble MHHEpAJIL! BO3HUKaeT HACTYpPaH-KOhGUHUT-MOHTPO3EUTOBAs acCoLHa-
nusi.

Brimenennsi KopOUHHUTa NOCTOSIHHO CONPOBOXKIAIOTCSI TOHKOPACcCEsiH-
HOHM BKpanfeHHOCTHIO ranieHura. KodgduHur BCTpeuaeTcss B BUIE OTHENb-
HBIX 3€PEH B KallbLIMTE, 3aMeniaer 1o nepudepur o60cobnenyst HacTypaHa
UM [EpeceKaeT UX B BUIE TOHKUX HMPOKUIKOB, T.€. siBNsiercs: Gonee

‘HO3OHUMH IO OTHOMICHUI0O K HACTypaHY. Ha otpenbHBIX yuyacCTKax npghst

MeTacoMaTHYeCKMX BKPAIlJICHHBIX Pyl XapaKTepHo OOUIIie anaTura, TECHO
MIpoCcTpaHCTBEHHO accolMUpyinero ¢ KohduuuroM M 6paHHEPUTOM.

Taxkum oBpasoM, B 3aBUCUMOCTH OT CTPYKTYPHBIX yCHOBUit U cOCTaBa
BMEIIEIoMUX OpOIl Cpemy Pyl IpOXUIIKOBO-BKpParJICHHOIO THUIA BHIOE-
TISIIOTCSI CHICIYToLe MUHEPaIbHBIE aCCOLMALIUU: :

KaJlbLUT-XJIOpUT-HacTypaHoBast ¢ KOhGUHHUTOM;

xnoput-KohdUHNTOBAS C OpaHHEPUTOM M afaTUTOM,;

HacTypaH-KoddHHUT-MOHTPO3EUTOBAST.

PyOs! XUIBHOrO TUHA IPUYPOUYEHH B OCHOBHOM K TPELIMHAM oOrepe-
HUSsI, CONPSDKEHHBIM C TJIaBHBIMUY NPONOJIBHBIMY TEKTOHHUYECKUMH 30HAMU
WIH CO3MNalUM CHCTEMY COMIDKEHHBIX cyOIapannesibHBIX BETBSIHUXCSI
tpewmH. OHM NIpeACTaB/ICHb! KallbLUT-HACTYDaHOBHMH JKUNaMU, UMEIOLIH-
MU YETKME KOHTaKTHl C BMEINaoWuMU nopodaMy. Yacto xuibl 06nanatoT
CUMMETpUYHO-IONIOCUATHIM CTPOEHHEM, YTO CBUIETEILCTBYET 0 UX GopMu-
pPOBaHMM NyTEM BHIIONHEHMS] NPMOTKPHITEIX MONOCTEM TpemuH. HMumer u
NPOXWIIKK CITIOKEHB! IIPEUMYIECTBEHHO KallbLIUTOM HECKOJIBKUX reHepa-
LM ¢ TMH30- ¥ IPOXUIKOBOBHIOHEIMY BBIIIEICHUSIMU HacTypaHa.

HactypaH B KallbLMTOBEIX JKHUJIAX YacTO aCCOLMHUDPYET C XJIODHTOM,
oTNaraluUMcs B. BUIE OTOPOUEK MeEXOy HactypaHoM M {omnee paH-
HUM KallbLIUTOM, IIpOHUKASI B HErO U 3aMelasi 10 rpaHuiaM OTHENIbHBIX
3€peH.

Hab6monaoTcst IpU3HaKU OJIHOBPEMEHHOrO pocTa chepoJIuTOB HACTYpa-
Ha U KpUCTaINoB Kanbuuta. ChepoiuTs! Hactypana 00pasyioT MacCUBHEBIE U
NPOXUIIKOBHIE BHLOENEHUST Pa3lIMYHEIX Pa3sMEPOB — OT KPYIHBIX OPOXKUIT-
KOB MOUIHOCTBI0 B HECKOJIBKO CAHTMMETPOB IO CKOMICHHH MeNbYaiIinx
LIaPUKOB B HUHTEPCTULMSIX M BOOJNL IPaHUI] 3€pPEH B MENKO3EPHUCTBIX
arperarax KalbuuTa.

Ha orpmenmbpHBIX yyacTKaxX C HACTypPaHOM acCONMMpPYIOT CEJIEHHIBL,
pasBUBAOLIMECS B KApOOHATHBIX KUJlaX B BUJIIE HE3N pasMEpOM IO Hec-
KOJILKUX JIECATKOB caHTUMeTpoB. Cpemy ceNeHUAoB pesKo npeobragaioT
6epuenanuT ¥ YMaHrUT, KPOME HUX BBHISIBIIEHH! 3CKEOOpHUT, KJIOKMaHUT,
KJlgycTallut, 3BKaillpur, teppocesmt, KpyKcur, Oykosur. CelleHUObI
6/113KM 110 BpeMeHN GOpMUpOBaHUSI K HacTypaHy, HO Yallle OHU SIBJISIIOTCSI
6onee no3gHUMM M KOPPOOUPYIOT HACTYPaH.

CriepoBatensHO, OISl JKUIIBHEIX PYJH KallbIUT-XJIOPUT-HACTYpPaHOBOIO
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MUHEPAJIbHOrO KOMILIEKCa XapaKTEPHE! IBE MUHEPAIILHEIE aCCOLMAIIM:

KaJlbIMT-XJIOPUT-HACTY DAHOBAST;

KaJlbIUT-HacTy paH-CeJIeHU THASL.

O0pasoBaHusi KaAbyuT-NUPUTOB020 MUHEPAILHO20 KOMN/EKCE TpuU-
YPOUEHH! K TEM € NPOMOJILHEIM HAapyLICHUSIM, YTO W JKMJIB PyIOHOH CTa-
nuu. OHU pasBUTHL B BUJIE XU GENOro M PO3OBOrO KpYMHO3EPHUCTOrO
KarbuuTa, MHOr[a NEPECEeKatolyX KaphoHaT-HacTypaHOBEIE JKUIEL. Muue-
PalIbHREIM COCTAaB MX MPOCT: pE3KO npeoGnamaer KpyNHO3EPHUCTRBIT Kallb-
IIMT, Ha OTJIENBHBIX yYaCcTKaX NosBNsTcs: Gaput ¥ ¢Iooput. Brimensiercst
HECKOJIbKO reHepalii IOocnepynHbIX KalbLuTOB. PaHHUI KaJbLuT OTJIM-
YaeTcsl CPENHE3EPHUCTRIM CITOKEHUEM, CEPBIM LIBETOM Y HallMuMeM TOHKO-
paccesiHHOro nupura. B Hem orMeueHs! penkue 060COBEHUS AHTPaKCOMH-
Ta. Il03[IHHE KaNbLMTH! NPEICTABIEHE! XapaKTEPHHIMU KPAaCHBBIMU Ipy3a-
MU C BBIIENICHUSIMU NTUPUTA, ChAIEpUTa Y Tafi€HUTa.

‘Munepans! Keapy-cynedudHo2o KoMnaexca OTHOCSITCSI K OIHOM U3
HauboJiee Nno3mHMX accolMaruil. X MosiBNEHHE CONPOBOXIAECTCS] UHTEH-
CUBHBIMM MIpOLiECCAMM BHYTPUPYIHOrO METACOMaro3a: OKCHOHl ypaHa
3aMelnanTcsa KogpdhuHNTOM, KapOoHaTH CHIEPUT-aHKEPUTOBOrO KOMIINEKCa
Koppomupytorcsi. CaMoCTosITENIbHBIE KBapU-CyJIB(GUOHEE NPOXUIKY UMEIoT
OTYETIIMBO 30HAJILHOE CTPOEHME: B UX 3anblaHmax oBpasyercsi OTOpOUKa
rpebeHyaToro KBapLa, a LEeHTpallbHAST YacTh BHINOJIHEHA GelbIM Kalbiu-
TOM € BKJIIOUEHUSIMU TIACTMHYaToro nupporuHa. Ha rpeGenuaToMm kBsapue
uaCTO HalbJIoMalTCs BBHIENEHUsI ralieHuTa, coanepura, apceHONUpHUTa,
nMpuTa. 1Py HaJIOXKEHHN MMHEDAJIOB 3TOr0 KOMIINIEKCa Ha YPAHOBHIE PYIIBI
HacTypaH 3aMeIaercs KOMIOMOPGHLIM HPO3payHbiM  KOGGUHUTOM ¢
OTUETNMBOU OUPaKIIMOHHON KapTMHOM KPUCTAINYECKOM peleTKH,

HanGosee noznuuMu no BpeMeHn GopMUpOBaHUsT SIBIISLOTCS MUHEDa-
fIBL  NUPUT-YEONUTOB020 MUHEPAIbLHOZO KOMNAEKCH.  ITUPUT-IIEOIIMTOBEIE
MIPOXKUIIKM NIEPECEKA0T BHIOENIEHHST HACTYpaHa U LIEMEHTUPYIOT arperaTh
CynbHUIIOB C NO3NHUM KOJUIOMOpGHEIM KodduuuroM. Ileommr npencra-
BIIEH rapMoTOMOM. Ero arperathl COmEPKAT TYCTY BKDaIIEHHOCTh HU-
puTa, 3epHa KOTOPOrO pasMEIaioTCsl 0 ONpeNeNeHHEIM KpUCTa/uiorpa-
(buqecxmf HanpapJIeHUsM, NONYePKUBast TOHYaIyio GIOKOBYI0 CTPYKTY-
PY ¥ IBOIHMKOBOE CTPOEHUE 11e0NUTa.

TF'apMOTOM Ha pymHBIX yuyaCTKaX CHJIBHO PaIMOaKTHBEH, yTO obyclo-
BIIEHO T7laBHHIM 00pa3oM M3OMOPOHEIM 3aMeleHHeM Gapusi paj4eM, co-
IepxaHHE KoToporo cocrasnsier 1,4 - 104%. B 6e3pynHBIX XMIax rap-
MOTOM HE PaJlMOaKTHUBEH.

Taxkum o6pa3oM, Tipouecc MHHEPANOOGPA30BaHHSI XapaKTepU3yeTcsi
CPaBHUTEIILHO MIJUTENHHBIM, MHOrOCT3IMIHLIM pa3BUTHEM. H3MeHeHUs
BMeIalomyX NOpojl ToXEe APOSBISIINCE HEONHOKpaTtHO. HanbGonee paHuue
H3MEHEHHS], BHIPAXKEHHHIE B rpaUTU3ALNM, CBSI3aHB], HO-BUIMMOMY, C
PaHHUM PErvuOHAJILHEIM MeTaMOpbU3MOM NPOTEPO30HCKNX HOpON CKIaj-
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4aTOro OCHOBaHMsl. B pe3ynpTaTe 3TOro mpouecca B TOJLE THEHCOB BO3-
HUKJIM 30HBI M NPOIMAcTKH ropofm, oforaieHHse rpaduroM ¥ NUPUTOM.
dopMmupoBasne rpadUTOBHIX 30H ¥ MHHEpANoB KBapl-KONMYENaHHOro
KOMILIIEKCA OTHOCSIT K [IOBApUCCKOMY 3Tally Pa3BUTUSI MECTOPOKIEHUMA.

Hau6ornee MHTEHCHUBHEIE MPOLIECCH YPEHOBOrO pPyJIOOOpasOBaHUS Xa-
paKTEPHHI AMNs1 NO3HEBAPUCCKOro rUpOTEPMAIbHOIO ITana. Habmonaercst
onpefeneHHasi 3BOJIOLKMSA B PEXUME KHUCIOTHOCTM — LIENIOYHOCTH PYZO-
HOCHHIX PacTBOPOB. B Hauane 3Tana Ha BMELIAOIME OPOALI BO31IeHCTBO-
Ballil PaCTBOPH! C OTUETNMBO BBIPAXXEHHBIMM KUCJIOTHHIMM CBOMCTBAMU U
NIOBBIIIEHHOH XUMUUECKON aKTUBHOCTBIO KaJlKsl, YTO NPOsIBUIIOCH B OpMU-
POBaHMM OpEOJIOB OCBETJIEHHHIX HOpOX (6epesuToB) U MUHEPANIOB CEPH-
LUT-CUIEPUT-aBHKEPUTOBOrO KOMINJIeKCa.

B mponecce IaNbHEHIIEro pasBUTHSI TPOUCXOIUT HUHBEPCUST XUMM-
YyecKOoro cOCTaBa pacTBOpOB: BO3PAcTaeT MX IUENOYHOCTh, MOBLINACTCS
XUMMYECKasi aKTUBHOCTb HATpHsi. B pesyribraTe BO3IEHCTBHUSI ITUX pacTBo-
POB Ha BMEWAHye NOPOLH BO3HMKAKT OpEONB! anbOUTH3MPOBAHHEIX
nopox (aiicuron). BO3MOXKHBIM UCTOUHHUKOM HATpHst MOLTH GHITh GEpe3UTS.
B KOHIIE ILEJIOYHOrO METacoMaTHUUecKoro mpouecca cpefa rupporepMalib-
HEIX PacTBOPOB MEHsieTcsi Ha ONMU3HEHTpaJIbHyI0 M OTNAraiorcsi ypaHOBHE
MMHEpaJIBL

DpomoIUSl XMMHUYECKOr0o COCTaBa [MOpPOTEPMATIbHBIX PpyIOHOCHBIX
PacTBOpOB OTPaXXEHa B BEPTUKATIbHOM MMHEpAIIbHON 30HANIBHOCTH OpEOioB
aiicuTOB. HMKHsIsSI yacTh OpeoJia, BCKpHTas Ha rNyOOKHUX rOpPU3OHTAaX
MECTOpOXKIeHHUit, oOpa3yercsi Npy BOsIeiticTBMY Ha IOpOMB! pacTBOPOB C
OTYETIMBBIMM LIENOYHBIMU cBOMcTBaMU. B cocraBe MeTacOMaTUTOB TpE-
obnamaer annbur; GuOTHT, aMUGON M HNHPOKCEH OOBIYHO 3aMEIIEHHI
KalpIUTOM; fceBooMopdo3bl XJIOpUTa N0 LIBETHHIM MUHEpaliaM HEXapakK-
TEpHBL B U3MEHEHHHX IOpOIaX OTCYTCTBYIOT arperarhl NEPEOTIIOKEHHBIX
KBapua ¥ xyopura. llonoGHasi obcraHOBKa HEGNIAronpUsiTHa Jijist BHOENe-
HMSI YPaHOBBIX MUHEpAJNIOB, NPONYKTUBHOCTh PYIOHOCHBIX 30H Ha TaKMX
yuacTKaxX pe3Ko najaer.

TUnCOMETpPUYECKM BBILIE B OPEONE 3WUCUTOB NOSIBIISIIOTCS MPOXHUIIKO-
BUIHBIE OGOCODNEHHsI M rHe3lla MENKO3EPHUCTOro HEPEOTNIOKEHHOrO
XTIOpUTA B aCCOLMALMM C HACTypaHOM. YpaHOBBIE MUHEDATIB! OCAXIA0TCH
Ha KOPPOJMPOBAHHBIX 3ePHAX aJIbOUTU3NPOBAHHEIX TOJEBLIX LINATOB. Ha
BEpPXHUX OPU30HTaX albOUTU3ALINS PA3BUTA OUEHB cnabo. 3meck riaBHYIO
pOJib UrpaeT MHTEHCUBHAsl XJIOPUTIU3aLUsl UBETHBIX MUHEDAJIOB, obpasy-
WOTCSI MUKPONPOXMIKM M THE3Jla MEJIKO3EPHUCTOro MepeoTNoXEHHOro
XTOpUTa, @ B XJIOPUTU3MPOBAHHBIX MOpONaX — TOHKHE MPOXMUIKM ypaHo-
BBIX MUHEPAJIOB.

BepTHKallbHAsi METacoMaTHuecKasi 30HaNbHOCTD 3HCUTOB yKa3HBaeT
Ha yMEHBIIEHKE LIEJIOYHOCTH PyHoobpasyiomux. paCTBOpOB MO MEpE uX
NPOIBHKEHUsI BBEPX TO PyJOHOCHBHIM 30HaM B pE3yJIbTaTe B3auMoeit-
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CTBUSI C BMENIAI{MMM NopoliaMi. B BepTHKAaJbHOM pa3pe3e MOXHO
BBLIECJIUTH TPU METacoMaTHueckKHe 30HE! opeonia iicutos. BepxHsis soHa —
Xnopuroeas ¢ riyOMHON CMEHSIETCSI XA0pUT-a1b6uToe0i U €le HIKE —
anvburoeotl. IIPONYKTUBHEIMU Ha ypaH SIBIISIIOTCS JBE BEPXHHWE 30HEIL, B
KOTOPBIX LIMPOKO pACHpOCTPAHEHB! MUHEpAJIEl KalbLUUT-XIOpPHUT-HACTypa-
HOBOIO KOMIIIEKca. MopenbHeE BO3pacT HEM3MEHEHHBIX HaCTypaHOB,
paccuMTaHHBIA 110 M30TONAM CBMHLIA M ypaHa, coctaBhsier 270—-260 mim.
Jer.

K Me3030HCKOMy I IpOTEpMAJIEHOMY 3Tally MHHEPanooOpa3oBaHus 10
pesyJibraTaM OIpeNeNeHUsl U30TONHOro cOCTaBa CBMHIA B TalIEHMTax U
HablomaeMbIM BO3DacTHHEIM B3aUMOOTHOIICHHSIM C HNpPOXMAKaMM Hac-
TypaHa OTHOCSAT KBapu-CyJhQUIHBI ¥ OMPUT-LIEONIMTOBHIE MMHEPAJIbHBIE :
KOMIUIEKCH. B KBapli-CynspUOHBIX MPOXKHUIIKAX OTMEUEH XapaKTepHBIi
KOIUIOMOpGHBIN KOGOOUHUT, HE NpeTEpreBIIMii METaMHUKTHOro pacrnaja.
KBapu-cynpdunHblii MHHEpaJIBHBIT KOMIIIEKC ypaHOHOCEH TOJBKO B
CIyuasix HafOXKEHHUS €ro Ha paHee chOPMUPOBAHHLIE YPAaHOBHIE PY bl ITa
3aKOHOMEPHOCTh TNPUCYIa U MUHEpaJiaM NUPUT-LE0SIMTOBOrO KOMINEKCA.
T'apMOTOM CTAHOBUTCS PafiMOaKTHUBHBIM TOJNIBKO CpPEOM arperaroB ypaHo- }
BbIX MuHepanoB. OfpazoBaHue NMUPUT-LEONIUTOBOr0 MHUHEDPATILHOrO KOM-
MNeKca NPOMCXOOUIIO Ha 3aBepluaoiieil craguy Me3030iCKON aKTHBU3AKUH
CpeIUHHBIX MaCCUBOB.

CnenosarensHo, IEPBUYHOE HAKOMJIEHUE YPaHOBLIX MUHEPAJIOB B py-
Jax CBSI33aHO C KallbLMT-XJIOPUT-HACTYPAHOBLIM MHHEpAIBHEIM KOMIINEK-
COM IO3HEBAPUCCKOrO IMOPOTEPMAIILHOrO 3Tana MUHEPanoobpa3oBaHUsl.

B npouecce Me3030iCKON aKTMBU3aLMKU FUIPOTEPMAJILHEIMM pacTBO-
paMu JIMILb IEPEeoTAaralich paHee BhIIENIeHHRE yPaHOBbIE MUHEDAIEL.

Mopdoniorusi pymHEIX TENL BO MHOTOM OIpENENseTCsl CTPOEHUEM pY-
JOBMEIAIMMX HapyleHnit. Ix npocTpaHCTBEHHOE HONOXEHHE ofyclioB-
JIEHO COBOKYTHOCTHI0O OJarONpHUSITHBIX CTPYKTYPHBIX, JMTONOrMYECKHX,
TEOXHMMUECKUX U Opyrux ¢paKTopos.

PasMepe! pyIIHBIX TE€A U3MEHSHOTCS B IIMPOKOM OMana3OHE — OT nep-
BHIX JIECSITKOB JI0 COTEH THICSTY KBaIgpaTHeIX MeTpoB. HecMmoTpsi Ha peskoe
npeobnafaHue pYHOHBIX TeNM HEOONBIIMX pasMepoB, OCHOBHBIE 3aIachl
COCPEOTOYEHB! B KPYIIHLIX PYIHBIX TEaX.

Ha MecTopOXIEHUSIX BBINEHSIOTCSE TPM TURA PYOHBIX TEMN, OTIHUYaio-
muxcsl no MopdOJIOrMH, COIEpKaHUI0 MeTassia, KOHTPACTHOCTH Dy,
dopme, pasMepaM M 3amacaM. ITO PYOHBIE T€Na B MUHEDAlM30BAHHBIX
30HaXx, JXUJIILHOrO TUIa U CIIOKHOM ¢OpMBI B UBMEHEHHBIX rHEMCcax.

Pydusie Te/1a 8 MUHEpaNU308aHHBIX 30HAX TIPUYPOYEHB! K OCHOBHBIM
TEKTOHWYECKUM HApyLIEHUsIM, CO3NAalIMM CTPYKTYpHBI KapKac Mecro-
poxpneHuit. OHM uMeroT GoslbmMe pasMeps! M KynmucooGpasHoe CTpoeHUe
(puc. 34). OpyneHeHHe KOHIIEHTPUpYeETCs B TUOPOTEPMANLHO M3MEHEHHEIX
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Puic. 34 Mopdosiorus pvusb « Tl B pa3HUHbIX (A, B) pynoHOCHBIX 30HAX MECTOPOXKIEHYIS:
1 — TexTOHMuecKasa 30Ha; 2 — pymHbie TeNa; 3 — rOpHBIE BeIpaboTKY; 4 — pa3BenoyHBIE CKBAXMHBI



Puc. 35. Ilpoex1iusi pynHBIX T€N Ha BEPTHKANBLHYI0 IIOCKOCTD:

1 — rena pxpannensbix pyn (A, B, B — pymsie cronbm); 2 — Hwxuas rpaHNUIa pPa3BUTUS
HacTypaHa; 3 — paspEIBHbIE HAPYIIEHHUS

nopojax, MecTax pa3fyBOB 30H, BETBJICHMSI, CONPSDKEHUS] U CONMMKEHUSI
OTIEBHBIX JKUIT ¥ MIPOXXUITKOB, U3rM0OB 30H HO NPOCTUPAHUIO U NadeHUI0.

B npoeknuM Ha BepTMKaJIbHYIO INIOCKOCTh TAKUE DPyIHEIE TeNa (op-
MUPYIOT KPYHHHE pyOHble cToNOH (puc. 35), NpOCTpaHCTBEHHOE NONOKEHNE
KOTOpHIX OHpefeNsieTcsi OJaronpUsiTHBIM COYETaHUEM pasNUyYHBIX re-
OJIOrMYecKMX ¢aKTopOB, MPEUMYLIECTBEHHO CTPYKTYDHBIX. Pymueie
CTONOH MPOCNEXKUBAIOTCS! 10 aAEHUIO Ha rITyOuny Gonee 1000 M.

KoHTypH! pynHEIX TEN HEYeTKUE M yCTAHABNMBAIOTCS TONBKO MO JaH-
HbIM onpoGoBaHust. 110 conepxanuio py sl OTHOCSITCS: K KNaccy PSIOBHIX U
GenHeIX, 0 pagMOMETPUYECKOM KOHTPaCTHOCTH ~ K rpyrne HEKOHTpaCT-
Hbix. OHM 3a7l€raioT B XJIODUT-alIbOMTOBEIX METACOMATHTaxX M Hnpencras-
JIEHE! BKpanii€HHbIMY ¥ HpOKMUIKOBO-BKPAIINIEHHBIMU  BHIIEICHUSIMU
HactypaHa, KojduHuTta ¥ OpanHepurta. B pymHEIX T€nax 3T0ro TMHa CKOH-
LIEHTPMpOBaHH OCHOBHEIE 3anack ypaHa (Gonee 80 %).

Pydnvie rena munbHozo Tung NOKANU3YIOTCS] B TPEHUHAX ONepeHUsI
OCHOBHBIX TEKTOHUYECKHUX 30H. OHU OTITUYAIOTCSI MEHBIIUMH pasMepaMH 1o
TIPOCTUPAHMIO Y NaIEeHHI0 (10 COTHU METPOB); MOIIHOCTE MX OGHIYHO HE TIpe-
BhllaeT 2 M. PynoBMemaomye HapylleHusl BHITIONHEHB! KapOOHaTHEIMU
KUNaMH ¢ HactypanoM (puc. 36). OpyneHeHHE He BBIXOOUT 3a KOHTYPHI
KapOOHATHBIX XU, pYIHBIE TENA UMEIOT YeTKHE KOHTAKTHI C BMELA0MUMHU
nopopaMu. Pynpr mpUHajyiexar K KJacCy psiiOBHIX M GOraThx, pamuo-
METPUYECKM KOHTpPACTHBL PacnipepeneHue pyOHHX CKOIIEHUI B MIOCKO-
CTH JUJBI HEPABHOMEPHOE: yuacTKu 0orathixX pyl uepenyiorcs ¢ BeHbIMy,
HEKOHIOULIMOHHLIMY U GE€3pYIHBIMU.

PyOnvie Tena cnommoil fopmel pasBUTHL Ha rinyBOKMX rOpHU30HTaX
MECTOPOXJICHMI B BUJIE CUCTEM DYJHBIX CHE3N, JIMH3 M MENKUX NPOXKUI-
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Puc. 36. 3apucoBKa 3a60s1 LITpEKa (¢) u merans cTpOEHUS! Py NHOR JKUIIBL )Eg)j;a Kk
1 — MeNKO3EPHUCTHIE BMOTHTOBLIE naparneficsl; 2 — KapOOHaT-HacTy paHOBast 17K

KapGOHATH PasHBIX FEHEpauyil; HacTypaH — yepHoe)

KOB, 00pasymoumx GNOKM PyJOHOCHBIX TOpOA Ha yyacTKax cﬁnmxenmf
cybnapanesbHEX TEKTOHHYECKUX 30H. YpaHOBOE OpyIEHEHUE npe,uCTaB-
JIEHO TOHKOpACCEsTHHOHN BKpanIeHHOCThIO KOddUHITA, MENIKMMHM KBapuUe
BBHIMU IPOXMIKAMU € KOGGHUHMTOM B U3MEHECHHBIX aJIbﬁldTMSMpOB%HHgIX,
OKBapLOBaHHHX rHeHcax C YETKO BBIpaXEHHOH reMatuTusauuen. I10
OUeHb CJIOKHHE N0 BHYTPEHHEMY CTPOEHUI0 pyIHEIE TENa, HeyDoGHBIE TIJIs1
KH.
0Tpagz(:ltoHomep}iocm, onpepeNsioue NOJIOKEHUE PYNHBIX Tell. Kaxc,uas?
pyIOHOCHAsI 30HA BKITOYaeT OOEIYHO HECKOJBLKO PYIHBIX TEMN, pas,uenel:>I
HbIX Ge3pynHbIMM MM claboMUHEpaM30BaHHEIMU yuactKkamMu. Pasmep !
PYZHBIX T€Jl U3MEHSIOTCS] B WIMPOKOM ManasoHe, HO B obuieM YCTaHag
JIMBaETCst IPSIMasi 3aBUCUMOCTB MX OT CTPYKTYpPHOrO IOpsilika 1 macrraba
PyIOBMEIIAIOLMX HapyleHHii. IIpocTpaHCTBEHHOE OONOXEHUE 3allexKeH
onpenensiercss COBOKYMHOCTBIO Pa3IMuHBIX reoJyIoruyecKux (l)aKTOpOBU,
CO3MAIIIMX HA HEKOTOPHIX YYaCTKaX PpYJNOHOCHBIX 30H H HapyILEHUI
yCIoBUS1, GaronpusiTHBIE JI7Is1 JIOKaM3alii OpyIEHEHMSL. ]
TIOCKONBKY DPyJOHOCHBIE 30HBI M HapylIEHMsl 3aJieraior B LeNnoM €O
FNAcHO ¢ MpOCTMpaHUEM BMELIAioLUX NOpOJ, BIMAHUE nmonoruqecrcon;
pYOOKOHTPONS NIPOSIBIISIETCS 31ECh cnabo. IlpocTpaHCTBEHHOE nonomeH:M
PYIHBEIX TEJ1 O0YCJIOBNIEHO IIIaBHBIM oBpasoM OJaronpusiTHEIM COUETaH! 9
CTPYKTYpHBIX aKTopoB. K HUM OTHOCSTCS u3rubel N0 MPOCTHPaHUIO !
Na[eHMI0 TEKTOHMYECKUX 30H, UCTIBITABIIMX TPUOTKPLBAHUE B npenpyn
HBI TIeproj; MOphONOrHYecKoe ycJIOKHEHNE 30H TIpH nepeceyeHuy HMHU
MEJIKOl CKJIamuaTocT BMEIJAoIX [OPOJ; CONpPSDKEHUE U nepeceyeHne
30H pa3HbIX HANPaBJIEHUH.
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PynHele Tena, NpMypOUEHHBIE K HOJIOCTSIM NPMOTKDHIBAHUSI, UMEIOT
BUJ BBITSHYTHX JIMH3000pa3HHIX TEN, HANpaBJICHWE M yron CKJIOHEHMS
KOTOpBIX ONpPENENAETCs INIEMEHTaMy 3aJ1eraHusl YyacTKOB U3rubos pyjio-
HOCHBIX 30H M OPHEHTMPOBKOH CKMNanuaTOCTH BMEIAOIUX MNOpOH. ITH
HanpaBJiEHUsI B NIJIOCKOCTH 30HH TPaCCUPYIOTCSl JIMHUMSIMU CONPSUKEHUS ©
OTIEPSTOLUUMY NIPONOJIBHEIMY HAPYIIEHUSIMY §OJiee BHCOKHUX MOPSIIKOB.

luaronasibHHE HapylLEHMs], PasBUTHIE B JiexauyeM DOKY 30H, TAKIKe
BJIMAIOT Ha NOJIOXKEHNE PYIHBIX TN W UX Mopdonoruwo. Jlunuu conpsixe-
HUS IIPOJOJIBHEIX 30H C NUArOHAJIBHEIMY HapyHmECHUSIMY UIpaJIi poJlb CBOE-
Obpa3HbIX 3KPaHOB: OKONO HUX Hablopaercs: MMG0 BHIKIMHUBAHME, TG0
PE3KOE YMEHBIIEHUE MOIHOCTEH pyIHbIX TEN.

Kpome cTpyKTypHBIX $aKTOpPOB PyHOKOHTDPONS! Ha NONOKEHHE Py IHBIX
TEJ1 OKa3plBAIT CYIIECTBEHHOE BO3neficTBUE ¥ MMHEPAJIOro-reoXuMuyec-
Kue ycnosust cpefbl. lMpoKoe pasButHEe NMpUTA B rpaduTU3MPOBaHHBIX
30Hax U BHJENICHUE XJIOpUTa B Hpouecce NPedpyIHOro ruapoTepMalibHOro
MeTaMoppu3Ma cO3panu cperny, ONarOnpusITHYI0 [Ofsi OTJIOKEHUS] U3
pacTBOpPOB yPaHOBBIX MUHEDANOB. PynHbie Tena Becerpa NpOCTpaHCTBEHHO
TACOTEIOT K YYacTKaM TEKTOHWYECKUX 30H, OOOTaIEHHBIX HHUPUTOM U
XJIOPUTOM.

Taxum 00pa3oM, 3aKOHOMEPHOCTM IIPOCTPAHCTBEHHOIO MONIOXKEHUSI
PYIHBEIX TE€JT U PYHOHOCHBIX 30H ONpeNeNsioTcs OnaronpHsITHHM COYETa-
HUEM CTpYKTYPHHX M MMHEpaloruueckux ycnosuii. K HUM oTHOCSITCS
y4acTKu:

a) GpreKCypHEIX U3rMBOB NMOCHOMHBIX TEKTOHMYECKYUX 30H B KpPBIIBSIX
AHTUKJIMHANIBHEIX CKIIA0K;

6) conpsKEHHs! NPOTNOMBHHX TEKTOHUUECKMX 30H PA3NUUHBIX CIPYK-
TYPHBIX NIOPSIIKOB;

B) CONpSDKEHMS] NPONONBHHIX TEKTOHUUECKUX HApyLleHuil ¢ mMaro-
HalbHBIMMY;

r) MOPGONOruueCKUX YC/IOKHEHU T HPONONBHEIX PYIOHOCHHIX 30H B
MeCTaxX IepeceyeHus u3rvboB CKJIagyaTOCTH BMEWAIMX [OPOJ, YTO
NPOSIBIISIETCS] B YBEJIMUEHUM KOJMUYECTBA OTIENBHEIX TEKTOHWYECKUX Ha-
PYLIEHUH, COCTaBISIIONUX 30HY, UX BETBJIEHUY, TIOBHILEHUM UHTEHCUBHO-
CTH OpobIEHNs IOPOT B KOHTYPaX 30HBL;

1) TUpUTUSMPOBAHHEIX H XNOpUTUBNPOBAHHEIX MOpOI B Hpenenax
PYIOOHOCHBIX 30H.

5.5. MECTOPO KIEHHUSI YPAHOBOM ®OPMAIMY B NUPUTHUINPOBAHHEIX
YINEPONUCTHX CHAHIAX, AJIEBPOJIMTAX M NECUAHHKAX

MecTopOKIeHUsT NPEeNICTaBIIEHb! JKUJIAMHU UMY CUCTEMaMU COMIKEHHEIX
KUN B 00pa30BaHUSIX HIDKHUX CTPYKTYDHBHIX SIDYCOB EOCUMHKIMHAJBHOLO
CTPYKTYpHOro 3Taxka. IIpocTpaHCTBEHHOE IONOXKEHHE OCHOBHHIX YpaHO-
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BOpYIHHIX TONEil onpenensieTcsi MECTaMM NEPECEYEHMil 30H pasHOOpH-
EHTUPOBAHHBIX rITyGUHHBEIX pa3iioMOB. BaxxHasi poJIb B pa3MeleHUN MecTo-
pOKIEHUI NPUHANNEKUT KPYyNHBIM NO3OHEBAPHUCCKUM HHTDY3UBaM rpa-
HUroMzoB. B npenenax UemicKOro MaccuBa OCHOBHEIE MECTOPOXIECHUS
yeTKO NPUYPOYEHH K 30HaM 3K30KOHTAKTOB IPaHUTHEIX MUHTPY3MBOB (puC.
37; cM. puc. 31). Bo ®paHIy3cKOM MacCUBE YpaHOBHIE MECTOPOXOCHUS
3aJIeraloT B uUEHTPAlbHBIX YacTSIX FPAHUTHBIX MHTPY3Uil U BBIIETISIOTCS B
€CaMOCTOSITENBHY10 HOpPMALMOHHYIO FPyHIy.

BMenamomuMy  IOpOJIaMM JKMIIBHBIX MECTOPOXIIEHUI LIEHTPaJILHOro
simpa YemcKoro MaccuBa SIBIISIOTCS] BEPXHENPOTEPO3OMCKUE aprifnuUTEl,
aNeBpONIUTH, KOHIJTIOMEeparhl U MNECUaHUKH, ODBEUMHEHHBIE B EIUHYI0
DOCTCHWIMTOBYI0 cepuio obueit Mowpocrsio 1700-2000 M. Tlo nuronoru-
YEeCKOMY COCTaBy OHM CrpyTIMpOBaHB B HsTH TOM (CHU3Y BBEDX IO
paspesy): aneBpoIIUT-aprUILINTOBYIO, KOHIJIOMepar-11eCYaHUKOBY 10,
aleBpOJIUT-IECYUaHUKOBYI0, aprUiUT-aNeBpOJIMTOBYI0 M HECYaHUKOBYIO
(cM. puc. 37).

BonbmuHCcTBO PyIHHX kU (84 % obuiero KonuuecTsa) 3anerair B
KOHIIOMepat-NecyaHMKOBOM M aJIeBPOJIMT-IECUaHMKOBOM TOMLIaX, CJo-
MEHHBIX YEPEYIOIMMUCS TPOCTIOSIMM TIECYaHWKOB U aneBponuToB. Ha-
pYLIEHUSI, BMEIAIIME PYIHBIE JKUIIBL, HPY HEPEXOHE B rpaHUTOUOH UM
nepeKpuBaue KeMOpuiickue necuaHMKM M KOHIJIOMepaThl HauMHAaoT
BETBUTHCSI U BEIKITMHUBAIOTCSL.

B mpemenax cknamuaroro oGpaMieHUsi PyHOBMEIAOIIME TOPOMEI
fpeNcTaBlieHb! OPIOBHK-KEMOPHICKUMY CIIaHLIaMH TIEPEMEHHOT0 COoCTaBa:
[PaHAT-MyCKOBUTOBHIMY, IHMpUTHU3UPOBAHHHIMU  YTNIEPOIMCTO-BHOTUTO-
BHIMH C TIpOmJfiacTKaMu MeraMopdU30BaHHBIX KapOOHATCOOEpKalmx
nopo, OBYCIIONSIHEIMY, TPaHaT-MyCKOBUTOBHIMU C NPONNAacTKaMu ampu-
60NHMTOB M cKapHOB. Bce NpomyKTHBHEIE NOPOTEI CNAHLEBOIO KOMINEKCa
OFHOCSATCSI K SIXMMOBCKO# CBUTE.

Iyst MecTOpOXIEHHI LEHTPaILHOro siIpa U cKiajuaroro obpaMnenusi
yCTaHABIIMBAIOTCS HEKOTOpHE O0LIME 3aKOHOMEDPHOCTH JIOKAJIM3alMK Opy-
JEeHEeHUs1, IPUCYILHME MECTOPOKIEHUSIM XUITBHOrO TUIIA.

Brnaronapst pasHooGpasmio coCTaBa BMELIALMX MOpON U CEKYILEMY
MIONIOKEHUIO JXUM TI0 OTHOINEHMI0 K CNAaHLEBATOCTU JUTONOrMYECKHUt KOH-
TPOJNib OpYOEHEHUS] Ha pacCMAaTpPUBAEMBIX XXUJIBHHIX MECTODOKIEHHUSIX
BBIpa)X€H JOCTATOYHO OTUETNNBO. braronpUaTHE 7151 NOKANM3alMKl ypaHo-
BOrO OpYyIEHEHMs! KBapl-GHOTMTOBEIE CNaHlbi, ODOrameHHBIE MMPUTOM U
rpaduroM, aMpUOONKTE], Jaitku TaMipo¢UpoB, NOPHUPHUTOB, TPaHUT-IIOD-
¢upoB, CKapHH! U rpapUTU3UPOBAHHEIE CJAHLH, T.€. TIOPOUH C TOBBIIEH-
HBIM cOepxaHMeM GOraTeIX »KenesoM MHHEpanoB, TaKMX, Kak OHortHT,
am¢pubomn, NUPUT, MarHETUT. BOCCTAHOBUTENBHEIE CBOICTBA BMEIAOLIEH
cpenbl 0COGEHHO UETKO MPOSIBASIOTCS B CIYYae YEPEIOBAHMS JKEIE3UCTRIX
Nopol € TIOpOJaMM PE3KO OTIIMYHOrO XMMMyeckoro cocrasa (puc. 38).
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Puc. 37. CrpyKTypHO-TEOTIOTHYECKHUI ‘TINaH{A) ¥ TpomoNbubii paspes (BMectopoxme-
I — xembpuiickye oTNONeHUs;; 2 — TOCTCIIUIATOBAS CEpPUST BEPXHEro IPOTEpPO30si (P,~P, —
KOHJ NloMepar-TiecyannKopasi, P, — anesponur-aprunnurosasi); 3 — BHyTpudOpMalMOHHEIE
8 — pasnoms I nopsinka; 9 — nemuHepanusopanHbie Hapyluenuss; 10—11 — xcaner: 10 — Gespyn-

Hapsiny ¢ 9TUM BHIENSIOTCS TUTONOrUYecKUe pasHOCTH, HEONAarOnpUsATHEE
ISl PYHIOOTNIOKEHUs1. K HUM OTHOCSITCSI KBADLIMTH, KBapl-MyCKOBUTOBHIE
¥ KBapIUTOBHIE CIIAHLIE, MHUIMaTU3UPOBAHHHIC THEHCH, MUIMATUTH U
rpaHyuTH. ITU NOPOIH XapaKTepusyioTcsi IPEUMYIIECTBEHHO KBapLIeBbIM
COCTaBOM M HEBOJBIIMM KOJIMYECTBOM JKEJIE30COOEPIKAIHX MUHEDANIOB, B
OCHOBHOM rpaHaToB.

BOnbIIMHCTBO MECTOpOXIEHUN pacroyaraeicsi B 30HE KOHTaKTOBO-
MetaMophu30BaHHEIX NOpOfH. llecuaHuky, aneBpONMUTH ¥ QUILTMTH B pe-
3ynpTare KOHTAKTOBOro Meramop¢usMa Onimn npeoGpas’oBaHbl B ISITHUC-
THIE U Yy3NOBAaTHE MNOPOIL ¢ ¢GNOronuIOM, CEpHLIMTOM, KOpIUEPUTOM,
aHpanysuToM, rpaduroM, allbOMTOM, a8 B 30HE GNMxkaiilero 3IK30KOHTaK-
Ta — B OMOTUTOBBIE Y aHIANY3UTOBHE POrOBUKH. O01masi MOIHOCTE Opeoiia
KOHTaKTOBOro MeraMopduama gocruraer 1000 M.

TlonoxenueM KpOBJM FPaHUTHHIX MacCHBOB MOJN pyIOBMeLlamoLieit
Tonue mMeraMOpduyecKux MOpPOJl OrpaHUYMBAIOTCS! HNEPCHEKTHBH PasBH-

154

[ P (2 e B2 e

HuS XUIBHOI'O TUIA:

romuy: P, — necuanvkos, P, — aprunmur-anesponuroras, P, — anepponur-necuakukosas, P, —
KOHTJIOMEpATh!; 4 — CTMIINTOBAst Cepusy; 5 — rpaHutomary; 6 — rab6povnpy; 7 — KOHTaKTH! TTOPON;
Hele, 11 — ypanonocHEIe; 12 — ocb aHTUKIIMHANK

THUSI YpaHOBOro OpynEHEeHMs1 Ha rnyb6uHy. B mpemenax rpaHHUTHBIX Mac-
CHBOB M3BECTHE! JIMLIL HEOONBIINE Py IONIPOSIBIIEHUSI ypaHa.

IImMKaTHMBHBIE CTPYKTY B! B BUIIE KPYIHBIX aHTUKJIMHATIBHBIX CKITAI0K
BO MHOIOM OHpENENSIOT NpOCTPAHCTBEHHOE MOJIOKEHUE OTHeNbHBIX Mec-
TOpOXOeHUi. briaronpusitHeIMU 0151 0Gpa30BaHusi TPEnMH OTpEIBA M CKOMa
SIBJISIOTCA 3aMKOBHIE YacTW ¥ KpBUIbSI aHTUKIMHaneil. B nopomax sam-
KOBOIl yacTM aHTMKIMHANM pasBUTH! NONEpEUHbIE HapyleHHUsi, KOTOpHIE
YaCTO BHIIOJIHEHB! TMAPOTEPMANIbHBIMM JKMJIAMH C YDaHOBBIM OpYIIEHe-
HMEeM. B Kprinbsix aHTUKAWHane# npeoGliafialor JXKUNH OUATOHANBHBIE W
nocnoiiHsie. B ornnune or CTPyKTYypHOH HOSUIMM PYyIOHOCHEIX 30H Ha
MECTOpOXIECHHUSIX B NOpomax ¢yHIaMeHTa, 30ech GOJbIiasi yacTh pyOHBIX
KU ODMEHTUPOBAHA 100 pa3lIMYHBEIMU YrilaMd K NpPOCTHPAHMIO TOPOX
UMb OTOEIILHEIE SIBJISTIOTCSI IOCTIOMHBIMU.

Ilo OTHOIIEHUI0 K 3JIEMEHTaM CKIaIuaThiX COOPYKEHMii — OCH aHTH-
KIMHAMK — ¥ HalpaBlEHUI0 CHOMCTOCTY BMEINAOINUX [OPO BEIIENSIOTCS
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Puc. 38. llpononpueiit paspes ypaHOHOCHOH JKUITBL)
1 — xnopur-cepuLMTOBbIE M CEPUIMT-GHOTHUTOBbIE burmres; 2 — amduBonurss 3 — pyIHEIE NHH3E!

IIBE€ OCHOBHEIE CUCTEMBI P23HOBO3PACTHBIX Pa3phIBHBIX HApYLICHUN:

1) KpynHele OpOHOJIbHEIE PYHOKOHTpONMpymonme; 2) Gonee Menkue
PYIOBMEILAOIUE ~ [IONEPEUHBIC, TUATOHATILHEIE U TIOCJIOMHEIE,

KpynHsle pyIOKOHTPONMPYIOIME NPOOONBEHEIE pa3lioOME OPUEHTUPOBa-
HBI COLJIACHO C NIPOCTUPAHUEM OCHOBHBIX AHTHMKIIMHAJIBHEIX CKIAJOK, HO
nafnasnTt 60N€e KPyTo U NEPECEKAoT CNaHLEBAaTOCTh BMELIAnIUX I10pon —
3TO CTPYKTYPH I IopsinKa, NpOCNEXUBAIOIIMECS Ha TECATKY KUIIOMETPOB U
NpeAcTaBlIeHHHEE MOIUHBIMM TEKTOHMYECKMMH 30HAaMH, KOTOpPHIE BHINIOJ-
HEHbl pa3npOGNEeHHBIM TEKTOHO-KJIACTUUECKMM MAatepHalyioM ¢ IJIMHKOM
TPEHUsI, MIHOrIla C HPOXMJIKaMHK KapOOHaToB M KBaplLia.

C DIpOOONBHEIMM Pa3fiOMaMM CBSI3aHA CUCTEMa KPYIIHBIX PyIOOKOHTPO-
nupyowux pasnoMos Il nopsanka. Io Mopdonorun U xapakTepy BHIIONHE-
HUSI OHM OYEHBb CXOXKU CO CTpYKTypaMu I nopsiika M OTNHYAoTCsl TONBKO
3NEeMEHTaMM 3afleraHusl.

OGe cucTeMBl KpyMHBIX pa3loMOB OOBIYHO HE HECYT yPaHOBOIO Opy-
IeHEeHUs], HO KOHTPOJIMPYIOT OJIOKEHUE Py IOHOCHBIX ONEPSIOIUX TPELuH
Gonee BBICOKUX HOpSIAKOB. OTHOCUTENBHO HEGOMNMBIIME TONEPEYHBIE,
IMaroHaJIbHBIE U TOCJIONHBIE HApyIUEHUST OOBENUHSIIOT CUCTEMY MHOrO-
UYMCNEHHBIX TPELiMH cKosla U orpeBa IlI-V u fonee BRICOKMX NOpPSIOKOB,
MPOCTPAHCTBEHHO CONPSDKEHHBIX C KPYIHBIMU PYIOKOHTPOJMPYIOLMMU
paznoMaMu. YacTo OHUM BBINIOJIHEHB! Kap6OHAT-HACTYPAHOBHIMU JKHIAMU, B
KOTOpBIX CKOHLIEHTPUPOBaHE! OCHOBHBIE 3a11aChl YPAHOBBIX Py .

YpaHOHOCHBIE TpenuHbl 06pa3yoT CONMKEHHEBIE BETBSIUECS] CUCTEMEI,
KOTOPHIE BEIOENSANTCS KaK XUIbHHE Y3JIE MeCTOpOXaeHus, Hanbonee nH-
TEHCUBHOE BETBJIEHUE TpeluH Y MX HauGONbIIasi NOTHOCTh HAa €NUHUILY
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Puc. 39. Crpykrypubii nyax cOim-
JEHHBIX PYIOHBIX MKUIJ Da3IMYHBIX

NOpsiNKOB:
1 ~ ypaHoHOCHEIE XWIBL 2 — MENKue
Hapymienns;; 3 — pasnoms;; 4 — ock

aHTUKNMHaNM. PuMckumu  umbpamu
0603HaYEH NOPATIOK CIPYKTYP

mnow@any  Habnopalorcsl  Ha
yyacTKax NepeceueHus: 3aMKO-
BBIX yacTedl aHTUKIIMHANBHBIX
cKfanok (puc. 39).

IlpocTpaHCTBEHHO  OMAaro-
HallbHEIE Y TIOCIIOMHHIE TPELIUHEI
tArorelor K MecraM uarubos
KPYHIHBIX TPONOJIbHBIX pa3fio-
MOB U pasBUTHI B IOpOJiax Kak
nexauero, Tak ¥ BUCsSIUEro 6OKa.
910 NO3BOJNSIET CUMTATh, UTO UX
3aJI0KEHNE CBSI3aHO C TONBHX-
KaMHU fio pasnomam. Ha orpens-
HBIX yyYacTKaXx  HapylueHHs
BEITIONHEHH  JlafiKamM pa3nny-
Horo cocraea: muabasos, KBap- 0 300 600m S
S S— A3
LEeBBIX nOopdUpoB, NOPGUPUTOB, Wl
MUKDOMOPUTOB, [PaHOOUOPU-

TOBBIX HOpGHUPOB, JaMIpodu- | é 7 t-\__lg [//44 3 IS'%"'j4
poB, armroB U IErMaTUTOB.

TpeumHe! OTpHBa UMK CKONa, BMEIA0N{ME IPOLYKTE FUOPOTEPMAalihb-
HOIl JesaTeNnpHOCTH, CpelM KOTOphIX npeofnamaior KapGOHATH, KBapl U
HacTypaH, pacCMaTpUBalOT KaK pyIHbIE JXUJbl.. MUHEPaTM30BaHHbIE yUacT-
KU, U3M cODCTBEHHO JKUIBI, OTMEUATCS] NPEUMYLIECTBEHHO B LIEHTpAb-
HBIX YacTSIX HAPyLIEHUH, a UX (raHropsie yuyactKy oGhIuHO claGo MUHEpa-
Jn30BaHEl. B KDYNHEIX HapyleHUSIX HEMUHEpAaNu3OBaHHbE “OKHa”
BHJIENSAOTCA U B LIEHTPAJIbHBIX YacTSIX JXUI. BnaronpusitHele Onst JIOKa-
Nu3anuy OpyIEHEHMs] YCNIOBUSL CO3OAIOTCSI B TEX yuyacTKaX, CIe JKUIIBI
WCIIRITHIBANM NPUOTKPHIBAHKE, B MECTaX COUNEHEHUS aNOQHU3 C OCHOBHEIMU
XUNaMH, AP NEPECEYEHUH JXKUNMaMU Ta€K M3BEpIKeHHBIX IOpoMd, B yYacT-
Kax yepenoBaHMs pa3flyBOB U NEPEXUMOB.

YacTo pyOHBIE JKUITBI COCTOSIT U3 HECKOJILKUX CyGnapannenbHBIX UiIH
BETBSIIMXCST 1 NEPECEKAMMXCsT NPOKUIKOB. OBIasi MOIHOCTE TaKuX
YuacTKOB XM CJIOXKHOrO CTPOEHHUS MOJKET yBENMMuuThCst 110 10 M.

PasMeps! pyIHBIX KU M3MEHSIOTCS B MKMPOKOM JManasoHe — OT Iep-
BBIX JiecaTKoB MeTpoB 1o 2000 M. HauGosiee pacnpocTpaHEHHBIMU SIBJISIIOT-
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cs1 HeDonpmme XMJB NpoTsbxeHHOCTRI0 Ho 100 M, HO OCHOBHEIE 3amack
CKOHLIEHTPUPOBAaHBI B KPYIIHBIX.

Mop¢onorus xun onpenensieTcs: CTPOEHHEM PYIOBMELIAIOIUX TEKTO-
HUuecKMX HapymeHHi. KOHTaKTH MX ¢ BMEIAMMMH NOPONaMH UYETKHE,
OKOTIOXKHUNIbHBIE H3MEHEHNSI TIPOSIBIIEHE Cabo ¥ ypaHOBOe OpyneHeHHE He
paclpocTpaHseTcsl 32 KOHTYpBI xui. HameHeHne MOpQONOruM XMl yacTo
o0yCcnoBNeHO M3MEHEHHEM COCTABA BMEINAIOIUX NOPON M 38BHCHT OT
OPHMEHTHPOBKH XMI1 O OTHOLIEHUIO K CIaHIIEBATOCTH, OCH aHTMKNMHAIA U
KPYTIHBIM DYIOKOHTPONUPYIOLIMM pa3nioMaM. JKune! Ipy li€peceueHUH UM
NOpON, OTNHUAKIIMXCA MO (M3UKO-MEXaHUUECKHM CBOWCTBaM OT DYyIO-
BMelamlell cpenpl, BETBSITCS, IPH 3TOM MOIUHOCTH OTIENBHBIX HPOKMUII-
KOB yMEHBIIAeTCs], 2 ob1ass MOMHOCTh BCEM CUCTEMEI COMMKEHHBIX IIPO-
KHUIKOB YBENIMUNBAETCH.

MouHOCTh XU YBENUUMBAETCS HAa YUYaCTKaX HEpeceueHHs] OCeBO
NJIOCKOCTH aHTHUKIMHanM. B MecTax repernboB »MN IO NPOCTHPAHUIO M
najfieHuIo ux Mop(ponorus ycnoxHsieTcs: 3a cueT BeTBIEHUsI U 06pa30BaHus]
neno# cepun Menkux anodms. HauGonee cnoxHyno ¢opMy npHoGpeTaloT
TEKTOHUUECKHE HapyuieHUsl ¥ BHITIONHSAIOIME UX KUIB B y3nax cOnmxe-
HHUSI M TIEPECEUEHHS C IPONOJILHBIME HADYUICHHSIMM: 31IECH OTMEUAETCS MX
BETBJIEHUE, BO3HUKAIOT IITOKBEPKONONOGHEIE 30HBL.

Munepanesplfi €OCTaB PYOHBIX XHII XapaKTEPU3YETcsl PE3KHMM IIpe-
obnanaineM KapboHaToB, GOPMHPDOBABIIMXCSI MHOrOCTanuiino. I'nasHeIM
NPOMEINLIEHHBIM YPAQHOBHIM MHMHEDANOM $BISIETCSI HAaCTYypaH, H3BECTHH
KodbuHuT, YPaHHHHT, YpaHCONEepKaluil auTpaKCONMT, @ B 30HE OKHCJIe-
HHSI — BTODMUHBIE MMHEpansl ypaHa. [Ins pyn TunMuHa NOCTOSIHHASI
accouManMs YpaHOBHIX MHMHEpPANOB ¢ KapOoHaTamy, 4TO MO3BOJISIET BhINE-
THUTh MX KaK MECTOPOXIIEHHS KBapl-KapOoHAT-HACTypaHOBoOM ¢opmanmu.
Ins mecropomdenuii @ npedesnax YeHTPANBLHO20 10PA BEHINENSIOTCS YETHIPE
MMHEpalbHBIX KOMINEKCa, 00pa3oBaBIIMXCS B YETHIPE CTAIMM: CHUIECPUT-
CYyNLQUOHY0; KaNbUMTOBYIO; KanbUUT-HACTYDAHOBYIO; KanlbIMT-Cylbdun-
nylio (puc. 40).

Munepans! cunepuT-CyIsGUIHOrO KOMINeKca NPencTaBieHsl CHIEPH-
TOM M aHKepHTOM ¢ HebonbuMM KOIMuecTBOM KBapua n Oapura. Cpenm
cynb¢MOoOB BHISIBIEHB! TalleHUT M CQanepuT, BCTpEYaloTcsl OTHEJIbHEIE
BBIOENEHMS] apCEHOIIMPUTA M XaNbKOIMpMTa. B KansLMTOBYI0 CTanMIO
OTJlaranuch MapraHHOBHMCTHIE KalbIMTH IBYX TIeHEpauui, comepxaiuue
PENKYI0 BKpanneHHOCTh I'aneHuTa, chanepura, réTuTa ¥ reMatura. Mune-
panel KanbiMT-HACTYPaHOBO# cTamuy OOBHENMHSIOT HECKONBKO reHepanuii
KanbLMTa M HAcTYpaH C TOHKOHM BKpamnNeHHOCTBHIO ralieHUTa U XallbKo-
TNHpHTA.

3akmouMTeNbHAA KanbUMT-CyNehUOHasi cTamMsl XapaKTepu3yercs
HamBonbimM pa3HooOpasueM MHHepanoB: pe3ko npeobnanaeT KallbLMT
HECKOJIbKMX I'€Hepanuil B acCOlManKy ¢ raleHuroM, chajiepuToM M Xalb-
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Munepanet

Cupepur-cynuthmaHan Kanwumrosan Kaneyur Kanbunt-cyneunran
HacTypaHoBan
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!

DvpnoTin

Nanbiropeknt

Puc. 40. Cxema nocnenosatensHOCTH MuHepanooGpasosanus IpunbpaMckoro mecro-
POXIICHHUST

KONMPHTOM; B HEOONMBUIMX KONMYECTBAX OTMEYEHBI APCEHMOH HUKENs ¥
KobanbTa, FéTHT, BHINENEHUs] XTIOpUTa M KBapua. Ipy HanoxeHuu MuHepa-
TIOB 3aKJUOYMTENLHOW CTallMM Ha HACTYPAHOBBI KOMIEKC MpPOMCXOOUT
3aMEINeHNE NEPBUYHBIX MHUHEPAJIOB ¢ 00pa3s0BaHMEM ypaHCONEDKAIErO
aHTPAKCONUTa, KodduHuTa . M HacTypaHa II.

B xmunax mecropomneHuii o6BIYHO NPOCTPAHCTBEHHO COBMELIEHEI pas-
JIMYHBIE MUHEDATILHHE KOMIUIEKCH, M ITO3TOMY B 3aBHCHMOCTU OT KOJH-
YECTBEHHHX COOTHOLICHUH MMHEDPAJIOB YETHPEX YINOMSIHYTHIX CTAallUii BbL-
DENSI0TCS] YETHIPE TUMA KUJL CHAEPUT-CYNbGUIHbIA, KalbuUT-HACTypaHo-
BBIM, CTIOXKHBIH 1 KanbuMTOBHIA. CunepHT-cynbGuIHbIE KU, B KOTOpEIX
npeofnanaeT NepBH MMHEDANBHEII KOMIJIEKC, HE HECYT YDPaHOBOrO
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opyneHeHusl. Junel KansUUT-HaCTypaHOBOrO THIHA CJIOXKEHB MUHEpallaMu
BTOpOro, TPETREFO M YETBEPTOro KOMINEKcoB. B HuX cocpemoToueHw!
OCHOBHBIE 3allachl YPaHOBBIX Pyn. KUNBL TPETHErO THUIIA SIBIISIIOTCS nepe-
XOIHBIMM OT CHIEPUT-CYNBGUIHBIX K KaNbHUT-HACTYPAHOBHM; 31ECh NPO-
SIBNIEHL BCE MUHEPaNbHBIE KOMIIEKCEH. MMHEpallbHOE BBLINONHEHUE XUIN
YeTBEPTOro THMHA NpencTaBieHO NUINL NOCNEPYNHBIM KaNbHMTOM € IHMpH-
TOM (4UETBEPTHIA MMHEPaNEHEIH KOMINEKC).

JInst py qHBIX XKUJ THIHYHB] NPOKUNKOBHE, NONOCUATEIE H GpEKUYMEBHE
TEKCTYDBI, UTO CBUIIETENLCTBYET O X (POPMHPOBAHUM ITYyTEM BHINONHEHMSI
OTKPHITEIX NOJIOCTEH TPeLyH npy claGoM NPOsIBIEHHM NIPOLECCOB BHYTPH-
JKHUNBHOrO MeTacoMaro3a. MaMeHEHME cocTaBa XMIBHEIX KapOOHATOB OT
CHIEPUTOB N0 KaJIbIMTOB OTpaxaeT NOHMKEHKE PONM Kene3a ¥ MapraHuia
M YBENUYEHHE PONM KaNblusl B IPOLIECCE MUHEPaNoobpa3oBaHusl.

Ha mecropomdenunx 6 nopodax enewnezo obpamnenus orMedaeTcst
OOnbmee pasHoOOpasMe MMHEDANLHOTO BHNONHEHMS! KU  3mech
I0.M. lbiIMKOB  BHINENSIET INECTh CTANMil MMHEDANM3ALMM: CHIMKATHO-
OKCHIIHYI0, KBapl-CyNbQMIHYI0, KBapi-KapGoHaT-HaCTYpaHOBYIO, GIlo-
OpHT-0apUTOBYI0, aPCEHUIHYI0 ¥ KBapL-TEMaTUT-CY b GUIHYIO.

K cunukaTHO-OKCHIHOH CTaluMM OTHOCUTCS BO3HMKHOBEHME OIOBO-
HOCHBIX I'DEN3EHOB U ONOBSIHHO-BONBGPaMOBHIX ML

Musepane! KBapn-cynbGHIHOM cTaluy ~ KBapll, raneHuT ¥ cdaleput
(nonumMerannuueckue Xunk), a TAKKE XJIOPUT, MUPUT, THPPOTHH, apCEHO-
OUDHMT ¥ XaNbKONMPHUT (KONMUENaHHBIE 3aNexu) — Ha YpaHOBEIX MECTO-
POXIEHMSIX HAHHOrO THNA KMMET HE3HAUMTENIbHOE pacHpOoCTpaHEHUE u
NPOMBIIINIEHHOr0 HHTEpEca HE NpencTaBsiior. .

Munepane! KBapr-KapboHaT-HaCcTypaHOBOM CTalMy pa3BMTHE Haubollee
MPOKO. OHK BBHINONHSIOT CONPSHKEHHBIE CEBEPO-3ananueie TpemuHet [V u
V nopsinkoB. Yacto JIJist XMJI XapaKTepPHO MOJNOCYATOE CTPOEHUE: B 3allb-
6aHnax HabmomanTcsi OTOPOUKM rpebeHuaToro KBapLa, amynsipa u ¢mo-
OpHMTa, Ha KOTOPBIX OTNaracTcsi HaCTypaH; LEeHTpallbHasi IOJIOCTh 3anONHe-
Ha KpacHOBaTO-0YPEIM NO/IOMHTOM. JIONIOMMT M I'€MAaTHT BXOIST B Napa-
FEHETHUECKYI0 2CCOLMALHI0 C HACTYDaHOM.

Muneparns! ¢proopHT-6apUTOBO# CTAIMM NPHYPOYEHB! K HPOTSDKEHHBIM
M MOMIHBIM TpemuHam IV nopsimka M BCTpeualTcsi OGBIYHO COBMECTHO C
apceHunaMHM HUKENs » Kobanbta. B cocrap wun BXOmAT KBapl, MONOMMT,
GMoOpHT 1 6apHT, a Npy HaNIOKEHUN Ha KapGOHAT-HACTypaHOBHIE KOMILIIE-
KCHI B HUX NOSIBNSAIOTCS PEr€HEPUPOBaHHbIE KOGGMHHUT ¥ HACTYpaH.

Munepanel apceHUnHON CTafuM OTNIMYAKTCS pasHOOGpasHeM COCTaBa,
NpY 3TOM MHOIME M3 HMX MMET NPOMBILINIEHHOE 3HAUCHME: 3TO CaMo-
ponHele cepebpo M BHCMYT, CKYTTEPYnMT, paMmenncheprut, caddnopur,
HUKENYH, celeHyel. OHU CNaramnT cCaMOCTOSITENILHBIE AapCEHMIHEE XKHIIBL,
ceKyme KapboHaT-HacTypaHOBbIE, UM HAaKJafBIBAKTCS Ha 6onee paHHIoN
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YpaHOBYI0 MUHEpPANM3alMIi0 ¥ TOrna BO3HMKAWT PYHHBIE JKUIIBI CIIOXKHOFO
cocTaBa.

Cpeny MUHEPANIOB KBapL-TeMaTUT-CyJbGuaHON CTalluy MuHEepanm3a-
MM Da3NMyYalT OBE PasHOBO3PACTHHIE aCCOLMALIMKM: KBApH-CyNbGUIHYI0 U
KBapl-reMaTuToBYI0. K nepeoil accouManMM OTHOCSITCST MUHEDanbl MEILIb-
fiIka U cepebpa: caMOpOIHBIII MBUUBSIK, IPYCTHT, apreHTHT, peajbrap,
credanut. KpynHbele CKOMNNEHUS KBapLU-r€éMaTHTOBLIX XKHI NPUYPOYCHH K
CeBEpO-3analHEIM pasfioMaM; KpoMe KBaplia M pyIOHBIX MMHEDANOB B HUX
TIPUCYTCTBYIOT CHIEPUT, RHKEPHUT ¥ MAHTaHHUT.

OKonopyIHEE U3MEHEHUS NIOPOT Ha BCEX MECTOPOXIEHMUSX NpOsBIIE-
HHl CPaBHUTENBHO cNnabo. YeTKHe KOHTaKTHL XHJ1 C BMEIAIIME Opoaa-
MH, OTOpOUKH rpefeHuaToro KBapia WnM paHHero KapboHara IO KOHTaK-
TaM JKUJl CBHIOETENBCTBYWT O (pOPMHPOBAHMM HMX NYTEM BHIIOJIHEHMSA
NPUOTKPHITEIX NONocTeit TpemuH. CuMMETPHUHO-TIONOCYaToe M CIOXKHOE
CTPOEHKE MHOTMX PYIHBIX XUJl YKa3plBa€T Ha NPOMOJUKUTENBLHOCTE [1PO-
necca Ux 06pa3oBaHKsi, CONPOBOXKIABILErOCs HEOJHOKPATHEIM NPHOTKDH-
BaHHMEM TpELMH u NOCTYIUIEHHEM HOBBIX NOpLMiT FTMAPOTEPMalIbHBIX pacT-
BOPOB. JTO BHIPA3MJIOCH B IIMPOKOM Pa3BUTHM TIPOLIECCOB BHYTDHIKHIIb-
HOro MeTacoMaro3a 1 06y CIOBHIIO BOSHMKHOBEHHE Py IHEIX XKUT CIIOXKHOrO
COCTaBa, B KOTOPHIX HabGilonaercsl NPOCTPAHCTBEHHOE COBMEIEHNE MUHE-
palioB pasHOBO3PACTHHIX CTamMii MMHepanusaumu. B rumporepManeo
KM3MEHEHHBIX HNOpopjax OKOJO XMN CyJb(uIHO-CUIEPHTOBOrO COCTaBa
NOSIBJISIIOTCS. XJIOPUT U CEPULIMT, @ BOJIM3M KalbLMT-HACTYPaHOBBIX XMI —
okcumpl xenesa (rematut). OKONO XMI CHOKHOrO COcTaBa reMaTHTU3auus
HAKNanHBaeTCsi Ha 30HBI XJOPHTU3UPOBAHHBIX M CEPHMHUTH3MPOBAHHBIX
nopoj.

3TH u3MEHEHMs NpaKTHMUECKM HE CKashBalTCs Ha pacnpeneneHuy
MMHEpaNbHBIX KOMIJIEKCOB.

B6musu xunl  KBapl-KapOOHaT-HACTYpPaHOBOIO COCTaBa IPOLIECCH
rMIpOTEPMANILHOro MeTaMopduaMa TaKKke HEBHIpasHTENbHEL. OHM NposiBY-
JIHCH B NOJIOMMTH3aLMK KaJlblMTa, 3aMelieHny IMpHTa reMaTiToM, obpaso-
BaHHY anp6uUTa K anyJisipa NPEUMyIECTBEHHO B BHCsUEM OOKY KM MITH
Ha OTOpOYKAaX I'pefeHuaToro Kmpapia. MOmHOCT 30H TaKMX M3MEHEHH
HEBENMKa, BApbUPYET OT HECKONBKMX 10 NECATKOB CAHTUMETPOB.

3aKOHOMEPHOCTM HNPOCTPAHCTBEHHOrO pasMEINEHMsl MMHEPallbHBIX

KOMIINIEKCOB ONpENENAITCA OCOOEHHOCTSIMM pa3BUTHS IIporiecca MHHE-

panoobpa3oBaHysi B KOHKDETHOM reosoruueckoii obctanosKe. Ha KaxnoM
MECTOPOXIEHHH, OTHENILHOI JKUNE 3aKOHOMEPHOCTH MPOCTPaHCTBEHHOIO
pacnpeneneHHsi MUHEpaJIbHBIX KOMIJIEKCOB NPOSIBIISIIOTCS 110-pa3HOMY.

Ha opHOM M3 MECTOpOXIEHHMIl YCTaHOBIIEHAa FOPM30HTaJIbHAsl 30HAJIb-
HOCTh. B HanpaBieHuH ¢ 0ro-3anana Ha CEBepo-BOCTOK COCTaB JKHII ~OMO-

».

NTaXXUBAETCs : OTHOCUTEJILHOE KONMUECTBO MMHEPANOB paHHUX accopma-
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i ymMeHbIIAeTcs], a NO3NHUX — Bo3pacTaeT. C rny6GuHoil He NpOUCXOMMT
CYUIECTBEHHBIX H3MEHEHHH MUHEPAIIBHOTO COCTaBa JKUJI, 38 MCKIIIOUCHHEM
pacnpeneneHMs aHTPaKCOMUTOB, KONMYECTBO KOTOPLIX BCErna BO3pacTaer
¢ riyOHHOI M o Mepe ynaneHUs OT KOHTaKTa C MacCMBOM rPaHMTOMIOB.
Macitabrl ypaHOBOrO OpY.IEHEHHSI M €r0 MPOCTPAHCTBEHHOE NOJIOKEHHE B
KUTEe 4YacTo oOyCNOBIEHH O0mel MOMHOCTBIO XMINB, MUHEpaNoro-reo-
XMMMUECKHUM COCTABOM NOYPAaHOBHIX MHHEPAJIbHEIX KOMINEKCOB, MHTEHCH-
BHOCTBI0 HAKONJICHUS] JXUNBHBIX MUHEPATIOB PYIHON CTalMH MMHEPANM3a-
LKH. BrisiBneHa Koppemnsinusi MeXIy MOIMHOCTEI0 XKUJIBHOIO BHITOJIHEHUS U
NONYKTUBHOCTBIO, MEXTY KOIIMUECTBOM KaNbHUTOB PYIIHOM CTanuy MUHE-
panu3anuu 1 ypaHa.

Ha ppyrux ypaHOBBIX MECTODOXIEHMSIX HabNopaeTcsi 30HaNBHOCTH
pa3sMEICHNS MUHEpPAIbHEIX KOMIUIEKCOB B 3aBUCHUMOCTH OT CTPYKTYPHOrO
NopsinKa PpYIOBMEIANILEr0 HAPYIIEHMSI 0 OTHOWIEHMI0 K KpPYMNHBIM
NpononeHEIM pasnoMam. Haubornee ynajieHHbIE OT INaBHBIX PYyIONOOBOMNS-
KX KAaHANOB TPEIMHBI ONEpeHMsi V NOpsiiKa BHINONHEHH NPEMMYLE-
CTBEHHO MuHEpaJlaMu KBapu-KapbOoHaT-HacTypaHOBOrO  KOMIIJIEKCa.
IanbHeiiee pa3BUTHE NpoOLIECCa MUHEPANOreHesa OhIJI0 CBSI3aHO ¢ Mocie:
HOBaTENBHBIM NIPUOTKPHIBAHUEM CTPYKTYp Bce 6onee HM3KOro nopsinka u
OTTIOKEHMEM B HMX MHHEDANOB HO3MHMX CTaiuili MUHepanu3anmu. B
TpeuuHax IV nopsinka MUHepaneHLIM cOCTaB KapOOHAT-HACTYPaHOBBIX KU
craHOBUTCSL DoJiee pa3sHoOOpa3HBIM 3a CcueT Hanoxenusi Gapur-tbmoopu-
TOBHIX M 8PCEHMIHHX MMHEPAJIbHEIX KOMIJIEKCOB.

B cpaBHHTENBEHO KPYHHHIX M NONTOXUBYINMX TpemwpmHax Il nopsinka
MUHEpalLHBIiL cocTaB enie GONbIe YCNOKHSETCS B NpoLecce B3auMoneiicT-
BUSI C NO3NHUMY PYJIOHOCHBIMM pacTBOpaMH. 31€Ch NEPBUYHBIE YPAaHOBHIE
DYIB CHIIBHO pa3ybOXKBAalOTCS B pe3yNbTare€ pEereHeEpauMu M BHIHOCA
ypana. HauGonee kpymnHweie pasnomur II Hopsinka BHIIONHEHH CaMBIMM
NO3MHUMM KBapll-MaHraHUT-TEMAaTUTOBEIMM MUHEpaJIbHBIMM KOMIINEKCa-
M.

Takum 06pa3oM, pasiiMUHHE MECTOPOXIEHHMSI B OTJIOKEHHSIX FEOCHH-
KJIMHANBHOTO 3TaXa, OTHEIIBHEIC XUIBLHBIE Y3Nbl M XUIIBl 3THX MECTOPOXK-
IeHuil MMEIT ONpeneNeHHble, NPUCYIIUE TOIBKO MM OCOGEHHOCTH MpOCT-
PaHCTBEHHOIO pasMeLieHNsI MUHEPAJIbHBIX KOMITIIEKCOB.

PynHeie TeNna Ha MECTODOXIEHHSIX ONHCHIBAEMOIO THIA COCTOSIT M3
PYIHBEIX JIMH3 M pa3nelIsiiomux uX G6espynHeX iy cnaboMuHepanu3oBaH-
HpIX nopox. KOHTYpH HX POBOIATCS 110 BHELIHUM I'DAHMLIAM PyIOHEBIX JIMH3
(puc. 41). Ilpu aToM conepxaHue ypaHa B KOHTYPE PyIHOro Tena NOJDKHO
YOOBNETBOPSTE TPeOOBaHMI0O MMHMMANBHOH NPOOYKTMBHOCTHM, & OTHENb-
HbBIE PYIHBIE JIMH3BI NOJDKHEI GHTH CONMMKEHBI HACTONBKO, YTOOR! OHM MOFJI
CIIYXHTh OOBEKTOM CaMOCTOSITENILHOM OYMCTHOM BHeMKM. IlponyKTHBHEIE
YUacTKy JXHJ1 NpEIcTaBlIsiloT coboil CHIIBHO YNIIOLIEHHBIE JIMH3OBHIHBIC
Tena. MomHoOCTh PYHHOro Tella HEeCOM3MEPMMO MEHBIIE ero IJIMHH M

162

-

; 10 — pynHeie JMH3BL

4 « paffKy OCHOBHOrO €OCTaRa; 5 —
9 — JMHUM CONPSDKEHMA artodua ¢ XUTIoM

orepo3ost; 3 — rPARUTOMORI;

CEepPHHN BEpXHEro I
8 -~ oth AaHTHKIIMHAN;

BO#

1715 Ha BEPTHKANBHYIO OIOCKOCTH?

— pasnoMsl; 7 ~ MERKHE HAPYIIeRNS;

KHE OTNOXEHUS; 2 — Moponk! MOCTCITIATO
11 ~ KOHTYpBI PYOHBIX T€X

Puc. 41. Tipoexums pyaHo# x

1 — Kembpuiic
KOHTAKTH TTopom; 6



IIMPUHEL, TIO3TOMY DY XapPaKTEPUCTHMKE CTENEHHM BHITSHYTOCTH DPyHHOFO
T€Na OOBIYHO MOJIL3YIOTCSI COOTHOIIEHUEM IOBYX MOCHIENHMX napameIpos.
JTH COOTHOILEHMSI U3MEHSIIOTCS B IIUPOKHKX npenenax — ot 1:1 no 10:1.

O6p1uHO Kaxpasi pynHast ®uljla MECTOPOXKICHHS BKIIIOUAET OfHO pyn-
HOE TENO M IMIlb Hamboliee KPYIMHBIE JKUIL NPOTSKEHHOCTBI0 B COTHM
METPOB COCTOSIT M3 HECKONLKUX (OGHYHO OBYX-TPEX) PYOHBIX TEJN, pas-
IETIeHHBIX Ge3pynHHIMM HHTEpBalaMu. Pynel BHICOKOKOHTDACTHHE U
XOpOoLIO 060ramaTcst Iy paauoMeTPUYECKOl COPTUPOBKE.

3amace! pyIHBIX TEJl ¥ CONEP)KaHUE B HUX ypaHa OLEHMBAIOTCS 1O TpeEM
OCHOBHHIM IIOKa3aTellsiM: IMJIOMaly, NPOJYKTHBHOCTH M KOJIMYECTBY
Metaiya. TakuM o6pasoM, pynHbe TeNla xapaKTEpPU3YITCS CHENy MY
OCOBEHHOCTSIMY CTPOEHUST:

a) YETKMMU KOHTYDaMH 1O MOILHOCTH, ONpENessiEeMEMU FeOJIOrHuec-
KMMH KOHTaKTaMi XHJIbL; HEGONBLIION MOLHOCTEIO, KaK IIPaBHIIO, HE Ipe-
BRILANIIEH LIMPUHY Pa3BEIOYHOM BHIPabOTKY;

6) CNOXHEIM BHYTPEHHMM CTPOEHMEM, BECbMa HEPABHOMEDHBIM pac-
NPOCTPaHEHHUEM yDaHa, HAIMYMEM MHOrOYMCIIEHHBIX YUYaCTKOB ITyCTHIX TO-
POl M HEKOHIMHMOHHHIX DYyI; HM3KUM KO3(¢hGUUMEHTOM pPYIOHOCHOCTH
(0,04-0,16);

B) BHICOKOI KOHTpPAaCTHOCTBIO pyH, XOpOIIO OBOraljaeMHIX pamuOMeT-
PHUECKH.

CTpyKTypHEIil hakTOp sIBIsiETCs: ONpERENSIOUMM B TIPOCTPAHCTBEHHOM
pPa3MELEHUN OpYIIEHEHHsl. Bce pynHele Tella HNpUMypOUEHBI K TpeliMHam
OTpHIBA M CKOJI& BRICIIMX MNOPSIOKOB, CONPSDKEHHHIM ¢ KPYIHHBIMK DPasiio-
Mamu. Ilonoxenre pyoHEIX T€N B Kullax 06YCIOBIIEHO COYETAHMEM CTPYK-
TypHO-Moponornueckux $hakropos. BIaronpusiTHBIMM IJIs1 MX JIOKalM-
3a1lMM CYMTAIOTCSI CIIENYIOME YUacTKH:

a) u3rvbHl XUJl N0 NPOCTHPAHMI0 M MaNEHHIO, WCHBITABIINE MPHOT-
KPRIBaHKE IpY NOCTYIIIEHUY PYNOHOCHRIX PaCTEOPOB;

6) couneHeHus! anoGu3s ¢ OCHOBHLIMM XUJIAMH MIH NEPECEYEHHUST UX C
HaliKaMy ¥ HEMUHEDPalu30BaHHEIMU HapyILEHUSIMM;

B) 6NM3 KOHTaKTa C MOpOHIaMM, HEGNArONpUSITHHIMKM OJISI Pa3BUTHS
opyneHenusi (IpaHUTOMIH, KOHFJIOMEPATH U Ip.), KOTODHIE BHIIOJHSIIIM
POTIL CTPYKTYD, IKPAHUPOBABLINX OpPYIEHEHUE;

r) MaKCHMalbHOrO NPUOTKPHIBAHMS HAPYIUEHUI B OCEBBIX YacCTsIX
AHTHKJIMHAJIBHHIX CKITafoK.

Musiepanoro-reoxuMuueckrii GakToOp TOXE ONPENENISeT 3aKOHOMED-
HOCTH NIPOCTPaHCTBEHHOLI'O PasMENIEHHs YPaHOBOro opyneHeHust. Macitab
OpYOEHEHMS] K EFO IPOCTPAHCTBEHHOE MOJIOKEHHME B XKUIIE YACTO 3aBUCST OT
ofuieli MONHOCTH JKMIIB, MMHEPaNOro-TEOXMMHUYECKOrO COCTaBa moypa-
HOBEIX MHHEDPAJBbHLEIX KOMIIIEKCOB, MHTCHCUBHOCTH PA3BMTHSI KMIILHBIX
MUHEPAJIOB Py AHOM CTaiyy MUHEDAM3alluY.
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JIuTonorvueckuii KOHTPONL B paclpeneNi€HUd ypaHOBEIX pyn IpoOsiB-
nsieTcst Haubonee YeTKO TaM, € B PYNOBMEINAIMX TONMAaxX NOpOon BEH
NENsTcs Npociion, oboraieHHBIE TUPUTOM M rpatduTOM, a TAaKIKE NpOCION
amMpubonuToB, amprOONUTOBEIX CNAHIIEB, MArHETHTOBLIX CKAPHOB.

Ha mMecTopoxneHmsix, rue OONBIIMHCTBO DYIHBIX XMIL 3ajieraer B
MOHOTOHHHIX TOJNIIAX, JIMTOJNIOrMSI HE BIIMSIET Ha NOJIOKEHUE PYIOHBIX T€J B
wune. Ho nutonoruyeckuili KOHTPOJIb YETKO yCTaHABJIMBAETCA NJISI BCEFO
MECTOPOKIEHMST M BHIpa)XXaeTcsi B NPHYPOUEHHOCTH PYIHBIX XMIT K KOHK-
PETHEIM cepHsiM 1Opon (KOHrnomepar-NecyaHUMKOBOM, aleBpONIMT-Necya-
HHMKOBOIA).

TakuM 06pasoM, TSl MECTOPOXKIEHMH MUIIBHOTrO THIIA NPOCTPAHCTBEH-
HOE MOJIOKEHUE PYNHHIX TEN ONpenelisieTcsl OIaronpHsTHBIM COUETaHHEM
CTPYKTY PHBIX, MHHEPATIOrO-TEOXMMHUECKHMX H JIUTONIOrMYECKUX $aKTopOoB.
I'naBHasi poNk NPUHAITIEKUT CTPYKTYPHBIM GaKTOpaM.

5.6. MECTOPOXIEHHSI YPAHOBOH ®OPMAIMM B TPAHMTOMIAX “SNHCHEHH-
TAX”

MecTopoxneHust 3Toii rpynnsl u3BecTHH B npefienax llenTpaneHoro
OpaHIy3CKOro ¥ ApMOPUKAHCKOrO CPEIMHHBIX MaCCHBOB Cpenu3eMHOMOD-
CKOro CKJIaquaToro nosica sapucump Ha tepputopuy ®panuum. CpenMHHbIE
MaCCHBHI XapaKTepu3yITCsi IIMPOKMM pa3BUTHEM IDAHUTHBIX MHTDYSHi M
riny6oKoMeramopGH30BaHHBIX KOMIUIEKCOB NOPO BEPXHETO pOTEpO30s U
HKHEro naneososi. Obipe sanackl ypaHa 3THX MECTOPOXIEHUH OLCHMBAa-
toresi B 40—50 Tric. T. BONBIIMHCTBO K3 HMX HEBEJIMKH 10 3aracaM U TOJIbKO
17IsI AISITH OO BEKTOB OHM COCTABJISIIOT I1EPBHIE THICSIUM TOHH. Bonplasi 4acTh
ypaHOBEIX MECTOPOXIEHHI cOCpenoToueHa B llenTpansHoM dpaHIly3CKOM
MaccHBe M MpHUypoueHa K rPaHMTOMIaM 3aBepIIaloliuX CTanuil pasBUTHS
BapHCCKOro MarmMarusma.

CymecTBy €T psiMasi 3aBUCMMOCTE MEXITY PasMEPOM pyOBMELIAIINX
FPaHHTHBIX MAacCHMBOB M 3amacamu MecTopoxpeHuil. HanGonee KpynHHE
ypaHOBOpY/IHEIE paiioHB! pacliONaraloTcsl B MaCCHBaX, pasMEphl KOTOPBIX
mocturanr 600-700 kM?, B HECONbIIMX MaccHBax — INOWAOBI0 OKOJO
50 kM2 — M3BECTHH JHMIIL OTHENLHBEIE pynonposiBneHus. B npenmenax
nnowaneit pacnpocTpaHeHusi rpaHUTounoB lleHTpanbHOro ®paHiry3cKoro
MaCCHBa BHIIENEHO IIECTh YPaHOBOPYIHBIX paiioHoB: JlumyseH, bacc-Mapu,
Mopsan, ®opes-Mannen, Mapxepun, Munesax (puc. 42), a B npepenax
ApMOPHKAHCKOro MaccuBa — paiionsr bperaub u Baunes.

Ilo cocTaBy pYnOBMEWAIOMME TPAHUTHBIE MHTPY3MM HPENCTaBIIEHBI
OGBIUHBIMY GUOTUTOBBIMM FPaHUTaMM, HO OCOBEHHO TecHasi IPOCTPaHCTBEH-
Hasi CBs13b YPAHOBBIX MECTOPOXIEHHUHN yCTAaHABIMBAETCS C NBYCIIONSAHBIMU
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Puc. 42. CxeMamiueckas Teonornyeckast Kapra Ilenrpanshoro ®panLyackoro maccusa
?O K. udve n . Jlametiepy ¢ MONONHEHUSIMH [IPYTHX aBTOPOB: i
1= szgcc:i:;;eciﬁxamqecme Topoms; 2 — NOCTAVHAHTCKUE TEPPUTEHHEIE MOPONEY; 3 — KpHC-
Ty oo cnax 31;1;4 OpTOrHedicer; 4 — [EBOH-TMHAHTCKME anyn Kyisma; 5—7 — rpaHuTom-
T o ::;:::};;ga;c;ﬁp:;gn;x, mionnormronmz FPaBuTLl, 6 ~ JIEKOrpasuThl, 7—
e Hapee ] o 39 = ynjxeaocnaﬂ opo3na”; 10 ~ KpynHbie paspbie-
Ty . V)ZJ Mapm%;i};flé Ipin;ﬁ;;b L a)KJIumyaeH, 11 — Bacc-Mapuy, I1II —~ Mopsas,

¥ MYCKOBUTOBBIMM TpaHMTaMM (JEMKOrpaHMTaMy), CJIaraloluMM Kak
KPYIIHBIE CAMOCTOSITENLHEIE TENA, TAK U HEGONBINME 30Hb! B Nosicax buotu-
TOBBIX I'PaHMTOB. MyCKOBHTOBLIE IPAHMTHI YACTO MPOCNEXMUBAIOTCS BOOTb
30H KPYIHBIX Pa3JIOMOB ¥ OTJIMYAITCs HOBBIIEHHEIM CONEPXAHUEM ypaHa,
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nocturalonm 20 -1074 % npu conepxatuy B OKpyXxalmmux noponax
(5~7)-10"* %. Ilpu 3TOoM Gonee NONOBUHE ypaHa HaXOIUTCA B BHUIE TOHKO-
paccesiHHOM BKpParuIeHHOCTH ypaHMHNTa, a B OOBIUHBIX OMOTHTOBBIX TPaHH-
tax 70 % ypaHa BXONMT B COCTaB aKIIECCOPHBIX MHHEpAJIOB. MaccHBH!
O3 HEBAPUCCKHUX IPAHUTOB NPHYPOYEHE! K 06J1aCTY NOBBILIEHHOH NPOHU-
1]J2EMOCTH 3eMHO# KOpH B OGpaMIIEHHH BBIXONOB NPEBHUX KpuCTaJUIngec-
KuX NOpOJN, MWCHIHTABIIMX HEONHOKDPATHLIA meramopdusm. HauGonee
IpeBHsIsT 3M0Xa nokeM6bpuiickoro MeTamopdusMma, NpOsSBHBIIASCS B
0fpa30BaHMN OUKOBBIX [HEHCOB, CMEHHIACh KanenoHCKUM MeTamopdus-
MOM H, HAKOHEL, BAPUCCKIM METaMOpPYHU3IMOM 1 FpaHUTH3ALMEH.

TeKTOHMKa 3aHMMaeT BENyulee MECTO B Das3MelieHHHM YPaHOBBIX
MeCTOpOXIEHHI B TPAHMTHBIX MacCHBax. I'napHBIMU PYIOKOHTPOINUPY-
JOMUMM CTPYKTYPaMH CIYXHIM 30HB KPYTHBIX pasJIoMOB, pasmensuoiHe
TEpPUTODHMIO Ha OTHENbHEIE ONOKH. HauGolee IpeBHMMY CHMTAIOTCS PETUHO-
HaNbHBIE [MUPOTHHIE ¥ MEPHIMOHANILHBIE PA3JIOMBL: BLOJE HUX BHEIPATINCE
NO3HEBAPHCCKME UHTPY3UHM, OHH XE SIBIISITINCDH oBnacTsAMY NOBLILEHHOM
NPOHML@EMOCTH M KOHTPONMPOBAJIH Pa3MELICHUE GoJlee IMO3MHUX METACO-
MaTHUECKMX M3MEHEHHI rPaHUTOB.

PynHeie Tena 3ajeraioT B 30HaX npobnenusi uin COMMKEHHBIX CHCTE:
Max TpemuH BOJIM3M KDYITHBIX pasfioOMOB, Gonee MONIOOBIX [0 BPEMEHH
3aJIOKEHUS], MMEIONINX CEBEPO-3aNialiHyl0 ¥ CEBEPO-BOCTOUHYIO OPHEHTH-
poBKY. BraronpusTHEIMHE 117151 IOKaNM3auMy ypaHoBOro opyneHernst ObUH
YUaCTKM OCJIOXKHEHMSI MX MOPHONIOrHH — BETBJICHNS, pa3nyBoB, 3rubos,
nepeceueHusi ¢ Oonee paHHMMM pasfioMaMu cyOMEpHIMOHAIBHOIO U
Cy6IIMPOTHOrO NPOCTHPAHHSL, & TAKKE C nafikamn naMnpogupoB.

OueHpb BaxHasi poNb B (OpPMUPOBaHMKM YPAHOBOTO OPYHEHEHMST TNpH-
HAIUTEXHUT NpolleccaM MpenpyRHOro WEeNoYHOro MeracoMaro:3a. HpaxTe-
yeCKM Bce NPOMBIIJICHHBIE CKOIMJIEHMS] YDAHOBBHIX DYN NPHYDOUEHH K
ofinacTsiM pacnpoCTpaHEHNS TaK Ha3biBAGMbIX ”3NUCHEHUTOB”, KOTOpHIE
npencTaBnsioT coBOi NPOMYKTH WIENIOYHOro MeTaCoMaTosa M OTNINYAITCS
OT OKpYXXawumx Mopoj KpaCHHM LBETOM 1 noBhieHHOM 3GPEeKTHBHOM
TIOPUCTOCTHIO.

Cpenu “3MUCUEHUTOB” BHIIENANT NBE pa3HOBMIHOCTH: Ge3pyIHHE U
pynoHocHBe. beapynHbie XapaKTepu3ylTes pasBMTHEM NAryarToro anbou-
Ta, aNlaTHTa, EPEKPHCTaNIM3aLUeH KaNMEBDIX [IOJICBbIX mnaToB ¢ obpaso-
BaHHEM OTOpOUEK amyJisipa, MONHBIM BHILENAUHBAHNEM TIEPBUYHOTO
KBapua ¥ MyCKOBHTa, NOSIBIIEHHEM NEPEOTIIONKEHHOTO KBapiia 1 paccesth-
HO# BKDAIIEHHOCTH FeMaTHTa. 370 NpPEHMYINecTBEHHO MOJIEBOLINIATOBEIC
TIOpOLbl, COCTOSHIKE U3 OPTOKIIa3a U MJIArMOKJIa30B. Kax yxe OTMEUanoch
Iipit OMKCAHMH 3BOJIOLMM IPOLIECCOB METAacoMaTosa B CPEIMHHBIX MaCCH-
pax, TaKHE NpOLECCH MENOYHOro MeTacomaroda, COHpOBOXIZIOHINECH
BHIENAUNBaHUEM YpaHa, HeOmaronpusiTHbL ISt PYIOOTTIONEHUS.

PymoHOCHBIM PonucHenMTaM” NpUCYINH €WibHas KaBepHO3SHOCTDL (ot
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12,5 nmo 33,5%), ymeHbueHne OOIGero KONMYecTBa MNONEBHIX IUNATOB,
abBHT MONHOCTEIO OTCYTCTBYET, HO PE3KO YBENMUMBAETCS XJIOPUTH3ALMS
nopo, BINOTE 10 HGOpMUPOBaHHSI XNIOPUTOBHIX NPOXHUIIKOB U CKOIJICHHUIA.
WMeHHO K TaKMM yyaCTKaM NpOCTPAHCTBEHHO TSCOTEKT YpaHOBHIE PYIHL.
Pymeie ”aNMCHEHHUTH” COCTOST U3 KaNMEBOro NoneBoro mnara (30—45 %),
xnopura, buoruTa, Myckosuta (18—26 %), anarura, BTOPMUHOTO KBapLa,
KapBGOHaTOB.

BosmoxHO, yTo cMeHa GespymHbIX “3NHCHEHMTOB” Ha DYIOHOCHHIE
OTpaXkaeT 3BOJIOLMI0 €IMHOrO INPOHEcca IENOYHOrO METacoMaTosa, M
BBHINANIEHHE YPaHOBHIX MHHEpAJIOB HNPOMCXOMIMT NPHM CMEHE HIEJIOYHOI
CpENE! paCTBOPOB Ha OITM3KYI0 K HEUTpaJIbHOM.

Ilo cocTaBy ypaHOBHIX I M YCHOBMSIM JIOKaIU3aNUK OPYICHEHHS! BCE
MecTopoxneHus lenTpansHoro $paHiysckoro 1 ApMOpPHKaHCKOFO MacCu-
BOB MME€ET MHOro OOLIEro, a N0 CIPpyKTypHO-Mopbonoruueckum ocoben-
HOCTSIM CPENM HUX BBIISNSAIOTICS Ba THNA PYNHBIX TEN: NMH30BHIHBIE
NPOXUIIKOBO-BKpalleHHpIe M XUIBHEIE. B 30Hax mepeceueHus: pas3fioMOB,
Ha YyYaCTKaX COJVDKEHHOH CHCTEMBl MENIKMX MpPOXKUIKOB BO3HHKAIOT
IITOKBEPKONONOOHBIE YUaCTKM IIOPDHMCTRIX PYOHBIX ’3INKCUEHUTOB” C
PynHBIMY TENaMK TpYGO- ¥ JIMH30BUIHONM HOPMEI, III€ HACTYpaH BHINOIHSA-
€T ceTh NPOXHIKOB M 06pasyeT pacCesiHHYI0 BKpanleHHOCTh. OKONO
Pa3pBIBHEIX HapywmeHUd M 30H OpobiieHus C pyqHbIMU TENaMH KUIBHOIO
THIa NPOLECCH aNbONTH3ALMM NPAKTHYECKKY HE NpPOSIBIIEHHI, OTMeUaeTcst
TMIE OKBapHEBAaHUE NPONYKTOB IpOONEHUS] ¥ CEPHMILIMTH3ALUS [OJIEBBIX
LINATOB.

K rnaBHBIM ypaHOBHIM MUHEpasiaM BHE 30HEI OKHCIEHMSI OTHOCSITCS
HaCTypaH M ypaHoBHI€ uyepHM. OHM HAONOOAWTCST B BHIOE MAaCCUBHEIX
CKONJIEHMi, IPOXUIKOB ¥ BKPanjeHHOCTH. ‘BeTpeuaercs: KogUHUT. HO OH
CPaBHMTEINBHO PEJIOK.

IIpeoGnananiuym XUNBHEIM MUHEPATIOM, CONPOBOXNAINM yYPaHOBOE
OpynEHEHHE, sABNAETCsI KBapu. OTMeuaeTcsl HECKONBKO €ro reHeparmit u
Pa3sHOBMIIHOCTEM, HO MpeobnanaeT CKPHTOKPUCTANNNUECKHH XanienoHo-
BUIHBIM, YacTO reéMaTHTH3MPOBAHHBIA M NHPUTH3MPOBaHHBIA. Ilocnepyn-
Hbl€ TEHEpalMM INPENCTaBNEHbl KDPYNHOKPHUCTANNMYECKUM IBIMUATHIM
KBapueM M aMeTUCTOM. Ha HEKOTOpPHX MECTOPOKNEHUSIX Pa3BUTH TEMHO-
¢uoneroBrii u yepHEIi GpIoOpHT; KapboHaTH M GapuT NONB3YITCS HE3HA-
UYMTENBHBIM pacnpocTpaHeHyeM. Cynbdunb — raneHut, chanepur, XxanbpKo-
NUPUT ¥ OPYTUE — TOKE UMEIOT PE3KO NOMUMHEHHOE 3HAUEHME B COCTABE
YDPaHOBHIX py1l.

B xunax u npoxuNKax ycTaHaBNMBAETCs] ONpeleNieHHasi NoCienoBar
TENBHOCTh OTJIOKEHMS XMIBHBIX M DYNHBIX MMHEPANoB (OT CTEHOK K
LEHTpaNbHOM YacTH )MJ1): OTOPOUKM rpeBeHuaToro KBapLa — HacTypaH —
XaNlLENOHOBUIHBIA KBapl — KpyNHBIE 30HAJBHBIE KpPUCTaJlIbl KBapLa,
MHOTNA € Cynb(UnaMy CBHHLA, LIMHKA U MENM — KapBOHAaTHI, onan, 6apur,
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CUHUCTHIE MUHEpaibl. 110 COOTHOIEHUI) OCHOBHLIX YPaHOBHIX M CONVTCT
BYIOLIIMX MUHEPATIOB BBIIEJISIOT TPY OCHOBHHIX THIIA YPAHOBHIX DY 1L N

1) IPOXUITKOBO-BKPAIIIEHHEIE HACTYPAaHOBbE ¢ KOGOUHUTOM B ~IIH-
cueHuTax’”; MWIbHLIA KBapl pa3sBUT MaJlo, HabogaeTcst TOHKOpaccestHHast
BKPaniaeHHOCTE cyJbdunos (paitons! JlumyseH, Mapxepun u Ip.),

2) KBapLEBLIE JKXMIILHOrO THIIA C HACTYpaHOM, CyJbQHIaMM XEJesa,
CBUMHLA, MEIM ¥ NIIacTMHUaThIM remMatuToM (paiton ®opes-ManreH, xuna
Bya-Hyap), 5

3) kBapIl-HacTypaH-(QIII0OPUTOBEIE  JKUJILHOTO THIIA C OTYETIMBOU
reMaTUTHU3auei.

MecTOpOXKIeHus! IPOXUIIKOBO-BKPAILIEHHBIX DYl B ”3NMCHEHUTax” U3~
BECTHB NpPaKTUUECKHM BO BCEX BBILEJNIEHHHX YPaHOBODYIHBIX paHOHaXx
HenrpansHoro ®paHny3ckoro ¥ ApMOpHKAHCKOFO MacCHBOB, 328 UCKIIOYeE-
HueM paiiona ®opes-Mannen. B rpanurounax BOOJE OCHOBHBIX PYIOKOH-
TPONMPYIOMX HApYIIEHHH YCTaHaBIIMBAETCsl ONpEneNIeHHasl MeTacoMaTH-
yecKasi 30HanbHOCTE. Hanbornee mupokuit opeon o0pa3yioT 30HH MYCKOBH-
TH3aHKY, B IPEnernax KOTOPHIX PAa3BUTH IBYCIIOISIHBIE Pa3HOCTH I'PaHUTOB
€ pacCcestHHOM BKPAIUJIEHHOCTBI0 HacTypaHa. B HMX BHIIEJISIOTCSI OPEOJH!
ansButusanuy (6e3pyOHBEE 3NUCHEHMTH”), a BOIM3M pYIOBMELIAIIINX
HapyLIEHNH — OpEOIbl XJIOPUTH3ALMH (Py OHEE ?IMHUCUEHUTEL” ).

PyiiHEIe TeNa B 3MHUCUEHNUTaX” Ha yYyacTKaX INepeceueHust pasHOOPHEH-
TUPOBAHHHIX TPELIMH UMEIOT HENMPaBUIIBHYI0 (OPMY € MHOTOYMCIICHHEIMU
anodusaMu ¥, 1O ONPENEJIEHMIO (PaHLy3CKHX [E€OJIOFOB, HAalOMMHAIT
» 5cbMHHOrOB” . BOMBIIas YacTh ypaHa cOCPenoToueHa B NOJOGHBIX Py IHBIX
TENax HE B TPELIMHAX, a B IOPUCTHIX DY AHBIX ~3MMCHEHHTaX .

B 6onee npocroit TEKTOHUYECKOH 0BCTAHOBKE, I'TI€ NPOSIBIICHB! OTIEIIb-
HBIE TEKTOHMUECKME HapylueHMs, npeoblananT pyOHHE Tela XHMIBHOrO
THIa, 8 B MecTax Nepeceyernsi ¢ nalkaMu namMnpogupos BOSHMKAIT Tela
cTonbooBpasHoii popMe. PynHele Tena xapaKTepu3ylOTCsi Pe3Ko Hepas-
HOMEPHBIM copepxanueM ypaia — of n- 0,01 no 2~3% (cpennee 0,13 -
0,16 %). Inomamns (B ropU30HTaNILHOM CEYEHHH) DY IHBIX TEJ HENPaBUIILHON
dopmu uametsiercst o 150 no 3000 M2; xuIeHEE TENE IPOCIEKUBAIOTCS Ha
HECKOJIEKO COTE€H METPOB HpU MOmHOCTH 1-2 M. I'mybuna pacnpocrpaHe-
HUSI OpyIHeHEeHusi HesHauwteNbHast — fo 100m B Bperanu, go 200M B
Jlumysene u Banpee.

CocTaB pyll OTHOCHTENBHO NpOCT, npeobnanaer HacTypaH ¥ ypaHOBHIE
uepHM APV OrPAHUYEHHOM Pa3BUTUM KUIILHEIX MMHEPAJIOB M cyJibdunos. B
30HE OKMCIIEHMSI 3TUX MECTOpPOXOEHMH 00pa3yioTcsi paslMuHble THUIIEPreH-
HBIE MMHEpAJIH ypaHa: ryMMHUT, ypaHobaH, oreHuTt. Tophepnut, hochypa-
HMIIMT U [p.

MonensHit BO3pacT YpaHOBHIX MMHEDAlOB, ONpeHeNeH b bpaHlys-
CKUMMMU reoJioramMy o M30TONaM CBMHIA M ypaHa, cocTapunl 270— 250 MiH.
nier. PopMUPOBAHKE P11, IO HaHHLIM TepMObapOMeTpHH, MPOUCXOAMIIO TIPH
remneparype 300-500 °C u nanenuu 70— 80 Mlla.
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MecTopoxneHHs XXHUITBHOrO THIA C KBapueM M $GIoopHToM npeobiiana-
10T B paiioHe Qopes-Mannen B ceBepHoii yacTH lleHTpanbHoro PpaHilyscko-
ro MaccuBa. Hauonee KpynHHM M XOPOLIO M3yYeHHBIM SIBJISIETCS] MECTO-
powderue Bye-Hyap, 3anerawmee B MaCCHBE HOPQUPOBUOHBIX TPaHUTOB,
npencTaBnsioiieM coboil ropct, orpaHMYEHHHBIM C BOCTOKa ¥ 3amana Bhaau-
HaMH TPETUUHOrO BO3pacTa.

B nenom rpaHUTHEIAL MacCUB pa3BuT KPyNHBIMI pa3fioMaMM CEBEpO-3a-
NanHOro NpocTMpanusi Ha Tpu 6noka. Mecropoxnenue Bya-Hyap pacnona-
raeTcsi B CpeIHEN 4aCTH NEHTPabHOro BIOKa M NPHYPOYEHO K PYIOHOCHOM
NOJIOCE IIMPUHOM OKONO 4 KM, KOTOpasi C 3anaia ¥ BOCTOKA OrpaHuYyeHa
pasnoMami. I'naBHyl0 pollb B NOKanM3alMM OPYIEHEHHUSI MrpaeT BOCTOY-
HBII cOpOC, K KOTOPOMY TSIFOTEET PYJOHOCHAS! NONOCa, BKIQUalonasl psy
MeCTOPOX IEHHH.

I'naBHire pynHBIE 3anexu MecTopoxaeHusi bya-Hyap KOHTponupyorcst
pas’noMaMH CEBEPO-3alaHOrO INMPOCTHpAHUS], KOTOphIE NPOCNEKHUBAIOTCS
reopu3nuecKuMu MeTonamMy Ha 8 kM. OCHOBHOI DYHOKOHTpONMPYIOLii
pasjioM MMEET CIIOXKHOE CTPOEHHME; 3TO 30HH OPOGIIEHHIX { IOpOJ C OTIENE-
HBIMM pasllyBaMu Ha yyacTKax olepsiromux Tpeiu. OpylieHEHME pas3sBu-
BaeTCsi 10 ITUM 30HAM M HacleRyeT MX reOMETPHUUECKYIo popMy.

I'nasHasi MyHEpanu30BaHHAs 30Ha o6pasyeT KpyHHHA pynHuii cTonG
nnuHoi 150 M 1 MoumocTeo 0o 25 M. JInuHa pynoHOCHOH 30HBI KONEOneTcs
or 700 no 1500 M, mpoTsiKeHHOCTH €€ Ha rly6uHy nocturaer 500 M. Opyne-
HEHHE NP1y pOYEHO K NpOBNEeHOMY OKBapLIOBAHHOMY MMK DOTDaHHTY .

PynoBMernaonyMy siBISIIOTCS COJMXEHHBIE pa3JIOMbI CEBEPO-3allaiHO-
ro npoctvpanusi obmed mommocTeio 0o 25—30 M ¢ cucTeMoil onepsionwmx
HapyIIEHHi, 06pa3yIoIue B NIaHe JINH3OBUOHHI ITOKBEPK (prc. 43).

Hawubonee rycrasi CHCTEMa TPELIMH BO3HMKAET HA YYaCTKaXxX CONMMKEHM S
pasnoMoB. Ilo Mepe Toro Kak ¢ riyGHHON PacCTOsSIHME MeXny Napaliienn-
HBIMM Da3NiOMaMK YBENIMYMBAETCS], CETH NPOMEKYTOUHHX HapYHIEHHIA
CTaHOBMTCS] PEXE, ¥ IITOKBEPK BHIKJIMHMBAETCS. JKUJIb! M OpPOXMIIKH BhI-
TOJIHEHB! MMKPOKPHCTAIINTNYECKMM KPacHbIM KBapLEM C BKPaIJIEHHOCTBIO
¥ NIPOXKUIIKaMK HacTypaHa, NIMpUTa, ralleHuTa ¥ xallbKonupuTa. B ornesp-
HBIX YYaCTKax KOJIMYECTBO NPOXKUIIKOB CTAHOBMTCSI HACTOJIBKO 3HAUMTEIb-
HEIM,YTO FpaHuibl IIpeBpaarnTcsi B 6peKunio, CLIeMEHTHPOBAHHYI0 KBap-
LiEM, HACTYPaHOM M CyTbdunamMu. 311 GpEKYMH, MOIHOCTL KOTOPHIX HOCTH-
raeT HECKOJILKMX JECSTKOB CAHTUMETPOR, 06pasylor nonepeyHsie 6oraToie
JKUIIBI IPOTSKEHHOCTRIO 110 15-25 M.

KBapueBbie XUIBI C HACTYPAaHOM NPUYPOYEHE!, KaK NpaBulio, K 3aib-
6aHAOBBIM YaCTSIM pasfnoMoB. UIbHOE BBINONHEHHME MOLIHOCTHIO B Hec-
KOIBKO IECSAITKOB CAaHTHMETPOB paclpenesyieHo NpepHBHcTo. I'opu3oHTans-
Hasi U BEPTHKalbHas npoTspkeHHocTs xun 100- 250 M. Aune ¢ HacTypaHoM

($OpPMUPYIOTCSI B OCHOBHHIX Pa3JliOMaX Ha y4YacTKaX MX MOp$ONOruuecKoro
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Puc. 43. PacnpepenenMe KBapll-Hac-
TYDZHOBEIX XHIL B Ipefienax OLHOTO H3
pasnoMoB Bya-Hyap (noropuaoHTH1
1nan)

[

0 50 100m
L

YCHOXKHCHMSL. PaslMuHEIE CTPYKTYPHHIE JIOBYIUKM NPUBOIST K obpa3oBa-
HUI0 PYIHBIX CTOJI0OB, KOTOPHE B NJlaHe UMET GOpMy CIUIIOCHYTEIX JIMH3
nporsikeHHocTrio 100—-200 M npu cpenHeli MOLHOCTH B HECKOJIBKO METPOB.

IloniocuaTrie M KOKapHOBHE TEKCTYpPH JXull MO3BOJISIOT OMpEIEIIMTh
NOCJIEN0BAaTEIBHOCTE MUHEPaOObpa3sOBaHusi: HOBOOGpa3OBaHHLIE KBapL U
CEpHUUT, METACOMATHYECKM pa3BHBAWLMEcs] 1O NPOCIIEHEIM FPaHMTaM;
IETKY KBapLa; ChePONIUTEL, KOPKHM M BKPAIJICHHOCTh HAaCTypaHa; xallie-
IOHOBMIHBIN KBapLl; KapBOHaT, FIMHUCTHIE MUHEPATIEL, ONaJL

Insi MEcTOpOXIEHUI! KUIIBHOTO THIA PA3NUYaloT TPYM CTalMH pYHO-
obpasoBaHusL.

lleppass — KBapi-HacTypaH-cynbbyunHasi — XapaKTEPU3YETCsl PAHHUM
BHJIETIEHHEM rpebeHYaToro ¥ CKPHITOKPHCTAJIIMYECKOr0, HHOTHA IeMaTH-
TU3MPOBAHHOIO KBap1ia, Ha KOTOPHH HapacTalT ChepOJIMTOBHIE arperarhl
HacTypaHa C MapKa3uToM; U3PENKa OTMEYaeTcst JIETUIMHTHT.

Ko BTOpOii — KBapu-reMaTMTOBOIl CTalMM OTHOCHTCS OTJIOXKEHHE
KPUCTAlUIMYECKOTO KBapLa ¢ reMaTMTOM, NKMPHTOM, HOBOOODa30BaHHEIM
KOQ(}MHUTOM, FallEeHUTOM, KOTOPHIE Pa3pyllanT MapKas3uT NEPBOi CTaguM U
HE3HAYMTEIILHO KOPPOIMPYIOT HacTypaH. 3JTa CTauusl 3aKaHYMBAeTCsi
GOpMHpOBAHMEM NHIMYATOrO IOJIOCYATOr0 KBapla € XallbKOOMPUTOM,
KOTOpOMY IpenIiecTBy €T BHY TPUCTanuiiHOE npobIieHue.

B tperbio — KapbOHATHYIO — CTAZUI0 NPOMCXOOMT BHINOJIHEHHE OTIENE-
HBIX THE3N M MPOXMIIKOB HOJOMHTOM, KalbHUTOM, (IIOOPUTOM; IOCIIE
BHY TPHCTaOMAHOrO Npo6IIEHNSI NPOMCXONUT BHIIEJIEHNE KBapLa C BHCMY-
THHOM, CAMOPOIHLIM BHCMYTOM, ITUPUTOM, XaJIbKOIIUPHTOM, NEPEOTIIONEH-
HBIM HacTypaHOM ¥ KOGGUHUTOM.

Ilo nansepiM B. Hlotk ¥ npyrux MccnenoBareneil, py nHbBIE KUMbl GOPMH-
poBanuck npu temnepatrype okoino 100 °C. 'a3oeble BKIIOUEHHSI B KBaplle
oboramens CO, u yrieBoaoponaMu.

CranoBNEHHE MECTOPOJNIEHUI KUIILHOTO THMIIA MOXHO pacCMaTpHBaTh
KaK 3aKJIOUYMTEIILHEIA 3Tall 3BONIOUMM DPYIOHOCHBIX pacTBOpoB. Ilponecc
BHICOKOTEMIIEPATYpHON ansbutusaimy (Ge3pynHele 3NHCHEHHTH”) 10
Mepe IOCTENEHHOI Hefitpanusaruy pactBopoB cMeHuTCst 6oJlee HU3KOTEM-
nepaTypHoi xJloputH3aumeil nopon (pynubie “3INMCHMEHMTHI™) U, HaKOHEl,
cnabo pasBUTHIMM OKBApLEBAHUEM, CEPHLIMTU3AUMENl M reMaruTH3aluei
BIIOJIb TEKTOHMYECKMX HapYIIEHUH HA MECTOPOXK IEHUSIX XUIIBHOIO THIIA.
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3T0 NONTBEPKNAETCS CPABHUTETIEHO HU3KMMM TEMIIEpaTypaMu obpaso-
BaHusi XuNbHEX Mecropoxpenuii (100 °C) u BospacToM, GIM3KMM KO
BPEMEHU OTJIOKEHUS Pyl B 3nucueHuTax” — 250 MmH. ner.

IlpocTpaHCTBEHHOE pasMEIEHMEe M reHe3suc MecTopoxnaeHmit. Bce
MECTOPOKIIEHMS] B IDAHMTOMAAX MPUYPOYEHH! HCKIIOYMTEJIBHO K BapHC-
CKMM CTPYKTYpaM, NOIHOBIICHHHM U NEpepaGOTaHHBIM B 3aBEPILAIOLINE
JTans! BApUCCKOr0 TEKTOHO-MarMaTuyecKoro MK Ia.

BonpluMHCTBO MECTOpPOXKIEHMI B rpaHHTax uMmeeT Bospact 250-260
MIH. ner. Ux ¢opMupoBaHuEe CBSI3aHO C 3M0XO¥ 3aBEpIIEHMS] BAPUCCKON
cknapyatoct. Ha MHOruX MeCcTOpPOXIEHMSIX BHISIBIIGHO OTUYETIIMBOE
NepeoTNoKEeHKEe pyn Ha pybexe 25-20 mnH. mer. MakcuManbHasi MHTEH-
CHUBHOCTB IPOLIECCOB M3MEHEHMST MPUXOOMTCS Ha I0LEHOBYIO Ga3y allbIuii-
CKOrO OpOreHe3a, HO BHIIENAUMBAHKUE M [1EPEOTIIOKEHME DY I TPONOTDKAIOT-
CS1 HENNPEPHIBHO BIJIOTH IO HACTOSIIIEFO BPEMEHH.

OpyneHeHue Taroreer K rIyGMHHBIM 30HaM IMOBHILEHHOHW ITPOHULIA-
eMocTH B O6paMIIeHNM XECTKMX IIH6, B npeneiiaX KOTOPHX IOCICIOBAa-
TeNbHO MpPOsIBISNMCH FpanuToobpasosanue (300—-290 mnu. ner), aBTOMeTa-
COMAaTMYECKHE M3MEHEHMS] FPAHUTOB (BOSHMKHOBEHME IBYCIIOASHEIX pa3-
Hocreit — 280— 260 MiTH. Jet), menoyHoii MeTacoMaro3 (ansGuTHsanmsi rpa-
HHMTOB, 06pa30BaHME ~IMUCHEHUTOR”), pa3iIMyHLIE TUAPOTEPMAIIbHEIE TIpe-
obpa3oBaHusi, HENMOCPEICTBEHHO MNpenllecTByOmuMe 06pa3oBaHUI0 ypaHO-
BHIX pyl. I'paHMTEI, 1KMPOKO Pa3BUTHIE B 3TUX pallOHaX, XapaKTePH3YKTCs
BHICOKMMM COJEPXKaHUSIMH ypaHa, B 4—5 pa3 NpeBHIANIMMI KJIAPKOBEIE.

PynHeIe T€Na UMEKT GOPMY JKMIT BHITOJIHEHUS], XUIIOOOPA3HEIX MUHE-
palnM30BaHHEIX OpeKumii MM Tpy6o- M JIMH3OBMOHBIX T€Nl B “3IMCHEHU-
tax”. MunepanbHuI cocTap ux omHoTMIIEH. PyJibl NPEACTaBIIEHE! HACTYDa-
HOM ¢ HeBoNmpmM KOJIMYECTBOM KBaplla, KapbOHaToB UM ¢GIIOOpUTAE.
KonuuecTBo cyns¢guooB OORYHO HEBEJHMKO.

Ilo noBOmy NPOKMCXOXKOEHMsT YPAHOBHIX MECTOPOXIEHMM cpenu ¢paH-
LI3CKMX TEOJIOTOB HET €OMHOrO0 MHEHHSl. BRICKA3HIBAlMCh Ppa3fIMUHEIE
TMIIOTE3H UX rupporepMansHoro (M. Py6o, XK. edpya, I'. Panmus u np.) u
runeprensoro (M. Mopo, M. Bapbre) rexesuca. Kaxpas us runores nop-
TBEPKIA€eTcsl ONpeneNeHHLMY (haKTaMu.

I'eonornueckasi SBOMIOLKS PYOHBEIX PalOHOB MPOSIBUIIACH B MHTEHCHB-
HOW MeTacoMaTHYecKOl IepepaboTke TIpaHUTOMIOB BIOJE KPYITHBIX
pasphIBHEIX HapylieHmii ¢ oOpa3oBaHueM IBYCIIOOSHEIX PpasHOCTEH,
oforaieHHrIX yPaHUHUTOM, Ge3pyHHBIX aNbOMTU3MPOBAHHEIX M PYIHHEIX
XJIODUTUSMPOBAHHEX ~3IMUCHEHUTOB”. ITO CBHUIETENBCTBYET O PYIOKOH-
TPONUPYLIEH POJM KPYIHEIX Pa3lIOMOB M BO3MO)XHOM MaHTHITHOM NpOHUC-
XOXIOEHMM pacTBOPOB, BH3BABIIMX METACOMATUUECKYH HEpepaboTKy
BMelawmux nopon. Bece MecropoxneHust ¥ pyIONPOSIBIIEHMS] IIPHY POYEHE!
TOJIBKO K BEICOKOPaUOaK TUBHLIM FPaHUTaM.

Haufonee BepOSITHEIM MCTOYHMKOM ypaHa MOTIIM OBITE BMELIARIUE
OpYIIEHEHME KaTaKJa3MPOBAHHEIE BHICOKOPANMOAKTHBHLIE W3MEHEHHEIE

IPaHUTH. 3T0 NMONTBEPKNAETCS LIMPOKUM pPasBMTUEM NPOLECCOB U3MEHE-
HUsl MOpOJl BHOOJIb PYNOHOCHBIX TEKTOHWUECKHX 30H, HEPABHOMEPHOCTHIO
pacrpefieNneHusl ypaHa B 3THX 30HaX. Ha MHOrMX MECTOPOXHOEHMSIX PYIOHEIE
3aJIeKH OKPYXKEHBI OpPEOTIaMM NOpPOA € NMOHMKEHHON paiuOaKTUBHOCTHIO.
CocraB ra3soBHIX BKIIOUEHMII B KBaple XUIIBHRIX MECTODOXOEHMI N B
PyOHHIX “3NHCHEHMTaX”, a TAKXKE TEMIepaTypa ux popmuposatus (ot 350
no 100 °C) no3BonsOT CuMTaTh, YTO ypaH MOTr NMEPEHOCHTHCS B BUIE ypa-
HUJI-KapOOHATHHIX KOMIIJIIEKCOB.

Onnako nmpu aHamise GakTOpOB, CHOCOOCTBOBABIINX BO3HMKHOBEHUIO
YPAHOBEIX MECTOPOXOEHMI, HENB3SI HE YUMTHIBATH BIIMSIHMS HEHENTIEHU3a-
LMK ¥ MHTEHCHBHOIO XMMHUYECKOrO pa3fiOKEHMSI FPAHUTOMNOB B CBSISH C
pa3BUTHEM MNIIOIANHLIX M JIMHEMHBIX KOp BHBETpMBaHusi. ['unepreHHble
pacTBOpHI TaK XK€, KaKk M TIlyGMHHbIE, MOTTM BhIIENAYMBATh YpaH M3
o0OraleHHbX YpaHHHUTOM FPaHUTOMAOB M IEpEeoTIiaraTh €ro Ha 6aro-
HPUSTHEIX YYaCTKaX. ITO MMPOSIBIISIETCS] B HPUYPOUEHHOCTH OPYIEHEHUS K
IpaHUTOMIAM, M3HAYANbHO OOOranieHHEIM yPaHUHUTOM, B OBMIIMY MeJIKKX
GrU3NOBEPXHOCTHEIX PYLONPOSIBIEHMH, HEGOMBIIOH TilybuHE pacnpocTpa-
HEHUS! OPYNEHEHUs1 Ha MHOruX Mecropoxuenusix (no 100-200 M), cpaBHu-
TEJILHO MNPOCTOM COCTAaBE€ YPAHOBHIX DyH, OrpaHUYEHHOM KOJIMUECTBE
JKUITEHBIX MMHEPAJIOB ¥ OTCYTCTBHMM CONY TCTBYIOIX KOMIIOHEHTOR.

Ilpuseriennbie HaKTopsl MO3BONSIOT OTHECTH YPAHOBBIE MECTODOXJIE-
HMSl B IPaHUTOMOAax K TNONWIEHHHIM, a4 [0 BPEMEHM CTAHOBJIEHMSI — K
NONIMXPOHHEIM.

AHanu3 reoyIOrMYecKOro CTPOEHUS] TPEX BHINENIEHHHIX TUIIOB MECTO-
POXIIEHMI CPEOMHHHX MaccuBOB Cpenn3eMHOMOPCKOrO MOosica MO3BOJISIET
HaMETHTh HEKOTOPEIE ODIME 33aKOHOMEPHOCTY UX OB a30BaHMs.

BoNBIIMHCTBO ypaHOBRIX MECTOPOXKOEHUI 3all€rael B ApEeBHMX MeTa-
MopdhHUYECKHX TONLIaX HPOTEPO30sl, HIKHETO N1aNIE03051 ¥ MACCMBAX BapHc-
CKMX rpaHuTOMuOB. Ha OTHENBHEIX MECTOpOXIEHUSIX Ha OCHOBAHMM
MU3YYEHHUS] B3aMMOOTHOMIEHMH TOPOJ, BMELIAIONIUX YPAHOHOCHEIE JKHUJIEL, U
NEPEKPHIBAIOHIMX UX FEOJIOFMUECKUX TOJIL YCTAHOBIIEHO Bpemst GopMHpO-
BaHUSI YPaHOBHIX pyn — KOHen KapboHa - Hauano nepMmu. IUisi Beex
OCTalIbHEIX MECTOPOX NEHHIT IaHHLIE O BPEMEHHU (pOPMHPOBaHUSI MUHEPATIB-
HHIX KOMIJIEKCOB MOJIYUEHH MO pe3ylibTaTaM OINpeneNieHus] MOIEILHOrO
BO3pacTa ypaHOBHX MUHEDAJIOB M rajIeHUTa.



AHanu3 pe3yneTaToB OINpelneNneHust abCcOMOTHOro BO3pacTa ypPaHOBBIX
MMHEDANIOB Pa3lIMUHEIX MECTOPOXICHMN MO3BONSET CHENAThL CIENYIOLIME
BHIBOIBI.

1. OcHOBHas Macca ypaHOBHX pyIn cGOpMHpOBaiach B IO3OHEBAPKC-
ckmii aran musepanusanum (280—260 MnH. 7ier). 310 HONTBEPKAAETCS U
NONIYYEHHBIMY 3HAUEHUSIMKM BO3pacTa YpaHOBHIX pPyX, U F€ONOrMYeCKMMHU
HabJo nEHUSIMH.

2. YpaHOBBIE py ikl HO3NHEBAPUCCKOFO 3Tana MUHEpaJiorenesa noasep-
ranych HalOKEHHBIM IpOoNeccaM U3MEHEHUS!, CONPOBOXIABUIMMCS BHIHO-
COM MPOMEXYTOUHHX NPONYyKTOB pachana ypaHa. B c¢Bsisu ¢ 3TMM MOTENb-
HHIH BO3pact, pacCYMTAHHHI MO OTHOIIEHUI0O M30TONOB CBHHLIA M ypaHa,
XapaKTepusyercsi OUCKOPINaHTHRIMU 3HaueHUsIMU. Ilo pacueTHEIM OaHHEBIM,
MaKCHMMAaJlbHasi WHTEHCHBHOCTH IPOLECCOB MNEPEOTIIOKEHUST CBsi3aHa ¢
aNbIMIiCKOl TEKTOHO-MarMaTHUecKol akThBu3anmed. K atany aktueBM3a-
MM OTHOCHTCSI HAKOMNJIEHHWE NMApCEHUNOB HMKENS — Kobalnbra, CEJIEHU-
OB, HO3NTHUX CyNBGMIHEIX aCCONUanMil, KBapl-reMaTuTOBOIrO M INHPUT-Le-
OJIUTOBOrO YPaHOHOCHBIX KOMIIJIEKCOB.

AGCOMmOTHEIMT BO3pacT YpaHOBEIX MUHEPAliOB KBapH-LIEOIMTOBOIO
MMHEPAJIbHOrO KOMIIJIEKCa HE ONpenesicsl. ¥ CTaHOBIIEHO JIMILE, YTO OHU
SIBJISIIOTCS] CAMBIMM NO30HMMM. Pesynprars! M3yueHUsl M30TOMHOIO COCTaBa
HOBOOOPa30BaHHHIX PYJ CBHUIETEIBLCTBYKT O TOM, UTO MX NEPEOTIIOKEHHE
NPOMCXOONUT U B HACTOSILIEE BPEMSL.

Ilo temneparype GopMHUpOBaHMST ypaHOBRIE MECTOPOXAEHMSI CPENMH-
HEIX MaCCMBOB HNpHHAIJIEXaT K HM3KO- M CpEOHETEMIIepaTypHHM. IT0
NOATBEPXKIACTCS PE3YJIbTaTaMy ONpenelieHus: TeMnepaTyphl 0bpasoBaHust
MUHEPaJIOB METONOM NEKPUIMTALIMK ¥ FOMOr€HM3anum. JIisi GONbIIMHCTBA
XUNBHEIX Kapbo:xaToB 13 KapOoOHaT-HACTYPaHOBBIX KMJ1 OHa M3MEHSIETCS OF
80 o 250 °C u chmxaeTcst OF paHHKMX K O3THKM reHepauusM: 1151 aHKEepu-
Ta 320—340 °C, a nnst KanmeyuTa BTOpolt — nstroi renepammit (Ka, Kj, K,
Ks) coorBerctBenno 250-290, 200—-230, 190-210, 170—210 u 80-100 °C.
MosiBNeHME OTHENBHBIX MMHEPANOB — WHOMKATOPOB TEMMEPATYphl —
COOTBETCTBYET YCTAHOBJIEHHOMY nHMana3oHy (rematur - CETMT —
110165 °C, BucMmyT camoponnbiii — o 270 °C).

I'nybuna GOpMUPOBaHMSI MECTOPOXIEHUN oOmpelensieTcss JMIUL IO
COBOKYINHOCTM KOCBEHHBIX HabmogpeHuii. CuMTalwT, YTO MX CTAaHOBIIEHHE
IIPOMCXOMIIO HA CPABHUTENILHO HEGONBILMX FIy6HHaxX — OKOJO 2-3 KM, a
BEPTUKAIBHHI pasMax OPyHEECHMSI NpH OIaronpusiTHEIX YCJIOBHSIX MOF
npocrurate 1800—2000 m.

YpaHOBHE MECTOPOKIEHMS 3aHMMAKT paslMyHOe MOJIONEHHE IO
OTHOILEHMI0 K MacCMBaM BapUCCKUX rpaHMTOMnIOB. OpHM NPUYPOYECHH! K
30HaM K30KOHTAKTOB IPAHUTHHX MacCHBOB (KUIIH B CNaHIax, aneBpou-
Tax, MECYaHMKAX), APYTHE 3aJIEraloT B CAMMX FPaHUTOMAAX (30HBI M JKIIIE B
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rpaHuTax), TPETBM yHalleHbl OT KPYNHLIX FPAaHUTHHIX MaccuBoB (rpadutu-
3MpOBaHHHIE 30HH B THEHcax QyHpaMeHTa).

Ilannrie onpenesieHust abcoOMOTHOrO BO3pacTa PAaHUTOMIIOB KM ypPaHO-
BBHIX PyI IOKa3bIBAaWT, YTO pasHHULA BO BpEMEHM MX 00pa3oBaHMS COCTAB-
nsier 60-80 MiH. 5eT. 370 KUCKIIOYUAET BO3MOXHOCTH CYHIECTBOBAHMSI
NpSIMOM FEHETHYECKOI CBSI3M MKy HUMIL.

Hsyuenre noBeneHrss ypaHa B IpoOLECCEe METaCOMaTHYECKUX HM3MeHeE-
HHUIM FOPHBIX MOPOI NO3BOJISIET HPENNONIOKUTL HBOMCTBEHHBII XapakT=n
MCTOYHMKA ypaHa. C OfHOM CTOPOHBL,3TO UCXONHO OOraThie YpaHOM Ly 1KG
HOre€HHO-0CaIIOYHEIE MOPOfH, & C OpYroil — rpaHUTH3HPYIOIME TpaHCMar-
MaTUUECKUE PacTBODHI, MPUBHOCSIME YPaH, TOpui M Kamnuii. IBONIOLUS
3TUX pacTBOPOB Ha (HOHE NMOHMXEHUSI TEMIEpPATyphl OpuBOOMIa K nudpde-
peHuManuy ypaHa B NpPOOYKTaX METacoMaTo3a, pa3o0wEHMIc ypaHa U
TOpUSA TpH NEpEeXOolie B HU3KOTEMMEpaTypHyI0 oDJlacTh M, HAKOHEN, KOH-
LICHTpallV¥ YpaHa B BUIIe PYIHBIX CKOIJIEHMII B KOHLIE THIpPOTEPMATILHOTO
npouecca. BrnonHe BO3MOMXHO, YTO 4YaCTh ypaHa TpPaHCMarMaTHUeCKME
pacTBOpPEI MOTJIM 3aMMCTBOBATh M3 OOOralleHHHX UM MeTaMoppruecKux
nopon npy uX rpaHuTu3anuu. JlekapOoHaTH3anus MeTaMOpGUYecKUX I10-
pon, CONpPOBOXAaN0ILasi FPAaHUTH3aNMI0, MOFJia SIBUTHCS NPUYKMHOMN MacCcoBO-
ro BoBJieueHusi CO, B runpoTepManbHbIii nponecc.

IIpu dopMupoBatyu MMHepaanH;( KOMIIEKCOB, NPOMCXOOMBLIEM NIPH
aKTUBHOM pa3BUTHM NPOLECCOB METAacOMar03d, MMHEPAJIbHLIL COCTAB BO
MHOFOM OIpexnesisijicsi COCTaBOM DPYIOBMEMAIOIUX TOJHI, M3 KOTOPHIX
3aMMCTBOB&IaCh 4acThb 3JIEMEHTOB. M30TOMHHBI cOCTaB CeEphl B CYJIBpUnax
KBapl-KOJIYe [aHHOIO KOMINEKca 6NM30K K COCTARY CEPH M3 BMEIAILMX
nopox. U3 30Hb1 OCBETIIEHHBIX CEPUUMTH3MPOBAHHBIX MOpON OKOJIO KapBo-
HAT-CYIBQUIHBIX JKUIT BRIHOCHIIMCH XKEJIE30, MarHuii U cepa. ITH 3JIEMEHThE
BXOOAT B COCT2B CHIEPUTa,aHKEPUTA ¥ HEKOTOPHIX CyIBKIOB KapboHaT-
cynpdunHex xwil. llosiBnexHue cpeny MHUHEPAnoB KapbOHAT-XIIOPUT-HACTY-
PEaHOBOrO KOMTUIEKCA TaKMX, Kak GpaHHEPUT M MOHTDO3EWT, CBSI3aHO C
3aMMCTBOBaHHEM THTAHA M BaHanMsl K3 BMEILAKIKX NOpo.

Ha mecTopoxpneHusix xUIIBHOrO THIlA, € ypaH Haxopurtcst B Kap6o-
HaT-HaCTypaHOBEIX JMJlax, OODPa30BLIBABIUMXCSI TYTEM BHIOIHEHUS
NIPUOTKPRITEIX HOJIOCTEN TPEIMH, NPOLECCH OKOJIOKUIIEHEIX M3MEHEHMI
HposiBIIEHH OyeHb cnabo. Hanbonee BEPOSITHHIM MCTOUHMKOM ypaHa Ha
MECTOPOXIEHMSIX, BOSHUKINMX B IIO3[HEBAPHUCCKYI0 METaJJIOF€HUYECKYIO
3M0XY, MOTJIM CIIYXHMTh MacCUBBI TPAHUTOMIIOB C MOBBHIEHHHIM KIIAPKOM
ypaHa. OHAKO HE MCKIIOYaeTcsi M BO3MOKHOCTE IPHBHOCA ypaHa W3
MONKOPOBEIX rNyOuH. HcTOYHMKOM ypaHa B MOJIOIBIX, HOCIIEBAPHCCKUX
MUHEpallbHBIX KOMIUIEKCaxX CNENyeT cuMTaTh OpEX e BCEro paHee copmu-
POBaHHEIE YPAHOBHIE Py IibI.



5.7. MECTOPOXIEHHS $OCHOP-YPAHOBO#H $OPMAILMH
B HATPHEBBIX METACOMATHTAX

Mecropoxpenusi Gbocop-ypaHosoit GopManuM (anaTur-ypaHOBLIE) 3arera-
10T B pPa3NMUHEIX 110 BO3PacTy ¥ COCTARY NOpOiaX: TeppureHHeIx 06pa3oBa-
HUSIX BEHIA, 0CAJIOUYHO-BYJIKAHOT€HHBIX ¥ KapOOHATHHIX NOpOHax OploOBU-
Ka, rpaHNTOMax IEBOHA U Ip-

l'eoxuMrueckas cnenmanusanMsi pyn OOyCTOBIIEHa accouuauuei
ypaHa ¢ LMpKOHHEM, TopueM, pochopoM u ¢propoM. MuHEpanbHHil cocTan
METacoOMaTUYECKHX HOBOOOpPa30BaHMII BO MHOFOM 3aBHCHT OT COCTaBa
BMeljanmux nopon. Kak npaBuiio, B HUX pasBUTa BKpamnileHHOCTh MeJIKO-
3E€PHUCTHIX M NUCHEPCHHIX MUHEpaiioB: ¢Topanarura, KobdrHuTa ¥ OKCH-
IOB ypaHa ¢ KapboHataMu, XJIOpUTaMM, TUAPOCIIIONAMY, allbOUTOM, IUPKO-
HOM u TopuToM. OueHb penKo BecTpeuaercs GpaHHepuT.

FnaBHBIM (hakTOPOM, KOHTPOJIUPYIOIIMM pa3MeleHre pynHEX TEJ Ha
MECTOPOXKIEHUSIX, SABIISIETCSI CTPYKTYPHHI. BMecTe ¢ T1eéM, MHTEHCHBHOCTD
MEeTacOMaTHYECKHX IIPOHECCOB, a CNENOBATENBHO, U MaciiTabhl OpyleHe-
HHUsI HA MECTOPOXKIEHUsIX 370 GopManuy HEONMHAKOBH B PasNMUHLIX MO
cocraBy nopopnax. Tak, Haubollee borarse ypaHOM pPyIB YCTAHOBJIEHH B
aIOMOCUJIMKaTHHIX TI0pOJiaX, HPUUYEM alatTuT B HUX HE OOpasyer 3HauM-
TENBHLIX KOHHEHTPanMil, HO SIBISIETCS TUIIMUHBIM MUHEpPanoMm. Pyner xe,
oboraleHHEIE anaTHTOM, KaK HNPaBIIO, TSroTelT K KapBOoHATHHIM HOpPO-
IaM: M3BECTHSIKaM, MpaMOpaM.

Ileperie  paboThl, NOCBSIIEHHBIE XapaKTEPUCTHKE MECTOPOXIEHMIH
dochop-ypaHoBoit popMaumy B KapOOHaTHRIX NOpOmax, NPHHAIIIEKAT
AA. fxuny u B.H. Kotnsipy. 3t MecTOpO®neHyst Buy ONMcaHH HMH
KaK ypaHOHOCHHE ocallouHne Qochopurel. B pesynerare mocnenyomero
fonee neTanbHOro U3yyeHHs NONOGHHX MECTOPOKIEHHH GHIJIO yCTaHOBIIE-
HO, YTO X HENb35i OTHOCUTE K KaT€ropuMu cTparuGOpMHbEIX. OKOHTYPEHHEIE
B MX npepenax pyIHele TeNa MMEKT XuJlo- U CTONCOBMAHYK (OpMy,
BETBATCSI M B LENOM SIBIISIIOTCS CEKYIMMY 10 OTHOIIEHMI0 K BMENIAOLIMM
OCaloyHBIM noponaM u 6oJee NO3HHUM KHTPY3MBHBIM O6pa30BaHUSIM.
bonpmmHCTBO McclemoBartelell, M3yuaBIIMX 3TH OGBEKTH, NPHILIIM K
BHBOOY O HX TIUIpOTEpMallbHO-METacOMaTHMUECKOM reHesuce. OmHaKo
npobneMa elne naneKa oT pa3pelieHUs: u QUCKycCHuy MO HEll NponoimKaT-
csl.

Ilanee npuBOAMTCS KpaTKasi XapaKTepHCTHMKa IBYX NpeicraBurerei
370N (opManuy, pasMYalouUXcsi FEOTEKTOHMUECKOH nosmpumel, Bospac-
TOM M COCTaBOM BMEINAIOLIMX IOPOI, & TaKXE CTPYKTYypoH u MopdoJoru-
€l pyIHHX TeIL
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5.7.1. MecTopOXKIEHNSA B JOr€OCHMHKIIMHAILHLIX TEPPUreHHBIX obpa3opa-
HMSIX

Bonpock reonoruy, MEHEPAJorul ¥ ycJioBuii GOpMUPOBAHHS 3TUX MECTO-

poxzeHmit oceelent B paborax A.A. AmmxmuHza, B.K. benora, C.C. Hay-
MoBa, B.H. Tumoteena, U.B. lilBest u op. PaccmaTpuBaeMasi nanee xapakre-
pHCTHKA MCCTOPOXOEHMH OCHOBAHa Ha I@HHEBIX IEPEYMCIIEHHBIX HCCHENO-
Barese.

Pynueifi y3en pacrionaraeTcsi B IIpefiefiax CBOJOBOIO COOPYXEHUS,
CIIOXEHHOTO NOponaMy pudesi, BeHna i KemOpusi. Pugeiickiie OTJIOXEHUS
npepcraBiieHsl nopduponnamy, aMGubONOBEIMM KM KBapLi-CEPHLMTOBLIMU
cnanuaMu. B HkHeH yacTH reoCMHKIJIMHANILHOTrO NMporuba pa3BUTH TUOPO-
CIIOAMCTO-CEPULIMTOBEIE, KBapL-CEpUHUTOBHE, YTIIEPONMCTO-TTIMHUCTHIE U
KPEMHUCTEHIE CJIaHIIBL BeHOa C IPOCNOSIMKM  IIOJIOMUTOB, H3BECTHSIKOB,
MEeCYaHMKOB M KBaDiMTOB. Bblle 3anerawt KBapueBhle IECYEHHUKH C
MPOCIJIOSIMU aJIEBPOIIECYaHUKOR 3JICBPOJIMTOB Y aprUuJJINTOB.

C pe3kuM HecornacueM BeHJICKHe 0Dpa3oBaHMsl NEPEKPEIBAIOTCSE
nopomaMy KeMOpusi. B HykHell uacti cByThl HaOJIOOaloics rpasesnThol,
KOHIJIOMEPATH, MeCYaHUWKH, TY(HOKOHTIIOMEpaThl, TY(OIECUaHUKY, TYQbl
OCHOBHOFO COCTABa U aJIcBPOJIMTEHI, B BEPXHEH — KOHIJIOMEDPaThl, [ECYaHu-
K1, 6a3abTH, TOPOUPUTHL, UX TYQE 1 OpeKuKeBrie J1apH. PacripoctpaHeHs
KeMOpHIiCKK€ OTJIOXKEHMSI JIOKATILHO: OHU BBINOJIHSIT Y3KYI0 HpUpa3JioM-
Hy10 BHanuHy. KpyThie TEKTOHMYECKUE rpaHULIbl 3TON BMANUHbL, IPHCYTCT-
BH€ BYJIKAHOT€HHBIX TOpON OCHOBHOIO M CPEHNHEro cOcTaBa MO3BOJISIOT
MpeAroiOKKTE CYIECTBOBAHME 30eCh B KeMOpuu CTpYKTYpHI, GIH3KON K
rpabeny. 3anoxuilack OHa, BEPOSITHO, BIOJb MJIMHHON OCH KpPYIHOrO
CBOIOBOrO coopyxeHusi (puc. 44). Bnons Hee pacronaraercsi GONBIIMHCTBO
YCTAaHOBNEHHLIX B Ipeperiax pyIOHOro y3la ypaHOBHIX MECTOPOXIEHUN M
Py HONIPOSIBIIEHUH.

UurpysuBHbhie o6pa3oBaHMsl IpencTaBlIEHH CyOBYIKaHMYECKUMU
TenaMu nuabasoB ¥ 6a3alibTOBHIX NOPOUPHUTOBR KeMOpHs, KpyITHBIMU
MacCHBaMK IPaHMTOMIOB, HEBONBIIMMY ITOKaM rab6pomopuToB paHHe-
FO CHMJIypa M CpeHUMU IO pa3MEpaM rpaHUTHBIMHY MaCCHUBaMM PaHHEro -
CpeIIHErO NEBOHA.

Best repputopust pynHOro yana pa3buta MHOTOUMCIIEHHBIMM DPa3phiB-
HBIMM HaPYIIEHHMSIMM CEBEPO-BOCTOYHOrO, INMPOTHOrO, CyOMepunuoHalsHO-
ro M ceBepo-3analiHoro HarpaeneHui. Haubolee KpPynHLIMYM SIBJISIIOTCSI
CEBEPO-BOCTOYHBIE HAPYLIEHUS], BXONSIUE B COCTAR I'NTyOMHHON HONTOXK-
BYLIEH 30HEI Pa3JIOMOB.

MecTopok ieHHEe JIOKaNM3yeTcsi B ocamoOuHbiX ODpa3oBaHusix BeHOa
(puc. 45). HuxHsist CBiTa BeHIa CJIAraeT joro-3anajiHyio yacTh MeCTOPOXIE-
Husi. Paspe3 HauwHaeTcsi C yriiepoIUCTO-KPEMHUCTHIX, YIJIEPOIUCTO-TTiN-
HUCTHIX M [JIMHUCTEIX CIIAHUEB C PEAKUMMK MPOCIIOSIMU AONOMMTOB. Brine
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Puc. 44. Texronnueckasi cxema pyIHOIO
3M1a:

- oBofueHHblt KOHTYD CBOROBOTO COOpY-
JEHMS U TIOJIOXEHNE €ro UIMHHON ock; 2 —
pubToreHHasi  BhaguMHa,  BHUTONHeHHAs
KeMBpUCKYMY OTTIOMEHMAMY; 3  MaCCUBEI
TPaHUTOMAOB paHHECMNTypuiicKoro (@) u
nesonckoro (6) Boapacta; 4 — MecTOpoXce-

Fole Bl B<=T7 [=o

Puc. 45. I'eonornyeckas cxema MeCTOpoO-
WIEHUSI.

1-2 — ceuter Benna: I — mmxnsist (yroepo-
OMCTO-KpPEMHUCTBIE, YTIIEPOQUCTO-TIMHUCTHIE
CraHLpl, pOOJIOMMIBI, TIECYaHUKM), 2 —
BepxHAs (KBapueBble, KBapU-CepULINTOBBIE
TIECUAHUKY, aNleBPONMTHL, aprviUmMIbl); 3 —
KemBpuit (MecuaHVKY, apruinuTE], aneBpo-

HVA ypaHa JMIbl, KOHrJIOMEpaThl, rpaBesuibl); 4 ~—
ra66pomuoputb; 5 — rpamomMOpMTBI M
DMOPHTBL; 6 — ansiCKUTOBLIE IPaBuTHY 7 —
paspbiBHBIE HapylIeHMsl; § — mpoeKuus
PYZIOHBIX T€JI Ha TOPHU3OHTANBHYI0 TIJIOCKOCTH

3aJieraoT DOJIOMUTEI, [1EpPEeCilanBaomKecs] ¢ ajleBPOJIMTaMU U YIIEPOIUCTO-
TIIMHUCTBIMY CIIaHUaMu. 3aBepluaeTcsl pa3pe3 KBapUuTaMH M NecuaHMKa-
Mu. MomHOCTE cBUTHI 0K0310 1000 M.

OtnoxeHHs1 BepxHell CBUTH BeHOA pPACIPOCTPAHEHH B LEHTPaSIbHOM
yacTH MectopoxzaeHusi. OHM COrjlacHO MEPEKPHIBAIT NOPONbl HMKHENR
CBUTHI, 0Dpa3ysl ¢ HUMHU eMHBIE CTPYKTYPH. B OCHOBaHuM paspesa oTMeua-
€Tcsl MayKa CpefHe-KPYMHO3EPHUCTHIX KBapLEBHIX MMECUaHMKOB, KOTOpDHIE
BHIIIE CMEHSIIOTCS] KBAPLUUTOBHAHBIMK [TECUaHHKAMK C MPOCTIOSIMM KBapL-
CEPMLIMTOBBIX CllaHieB. BepxHsis yacTs cBUTHI NPENCTaBIIEHa ajleBPOJINTA-
MM, apruJUINTaMK, KBapLEBHIME MECYaHUKAMY C [TPOCTIOSIME U3BECTHSIKOB,
MOUIHOCTE  ¢BUTHI 450600 M.

UtnoxeHus Kembpusl PE3KO HECOrjlaCHO 3aJleraloT Ha BEHICKMX
nopogax B CEBEPO-3aMafHON YacTH MECTOPOXIEHHS. ITO KpaplLeBhle
MEeCYaHMKH, MepecilauBammecs: ¢ aprujuIMTaMy, ajleBPOJIMTaMM, KOHIJIO-
MEpaTaMHi, rpaBesIMTaMH M YrIIepOAMCTO-KPEMHHCTHMH CilaHuaMu. Hx
MOLUIHOCTh ~ IePBHE COTHH METPOB.

Ilo BceM nepeuncIIEHHBIM MOpoOHaM Pa3BUTH MJIOMAMIHLIE U JIMHEHHEE
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KOpHl BBHIBETPUBAHHKST NPENMNOJIOXKUTENFHO TpUAac-lopcKoro Bo3pacra. Bce
OHH IMEPEKPHITH! YEXIIOM UETBEPTUYHEIX OTJIOKEHMIA.

Baxuyo poJilb B reoJIorMyecKoM CTPOEHHM MECTOPOXIOEHUS WIparoT
marMarTuueckue obpasoBanusi: rabbpo u rabbpoIuopuTEl PAHHEro Cuilypa,
NEeAKOKPATOBbIE AaJISICKUTOBHEIE TPaHMTH, TDAHUT-TIOPOUPEL M  aAIIIUTHL
neBoHa. ['abbpo u rabbpOOMOPUTE 3aHUMAKT LIEHTPAJIbLHYI YacTh MECTO-
POXIEHHUsI, ciarasl PacClMpSIOIMIICST KBEPXY IITOK. I'DaHUTH, LUMPOKO
pacnpocTpaHeHHbIe HA CEBEPO-BOCTOKE YuacTKa, SIBJISIOTCS 4acThi0 KPyIl-
HOro BaToONKTA; rPAHUT-TIOPGUPH U AIUJIMTHE CO3TAT I'YCTYIO0 CETh HalKoob-
pa3HbIX TEJl U J1aeK.

OTJ0XeHus1 BEHIIa, CBSI3aHHBIE MOCTENIEHHBIMY B3aUMHBIMM IIEPEX0Ia-
MU, GOPMUDYIOT B Mpefieslax MecTOpOxIEHHS €IMHYI0 CKJIaNuaTyo CTpyK-
Typy. Ha roro-3anage OHu IIpOCTHPAIOICS B CEBEPO-BOCTOUHOM Harpasile-
HUM, B HEHTPaJIbHOM YaCTH MECTOPOXKIIEHMS] PA3BOPAUYNBAOTCS] Ha 0ro-BOC-
TOK M CJIENyeT BIIOJb KOHTGKTa C IPAHUTHHIM MaCCHBOM, a 3aTeéM BHOBBb
NpuoOBpETaT CEBEPO-BOCTOUHY0 OPMEHTHUPOBKY. Kembpuiickue OTiONE-
Husl OBBIYHO 3aNeranT MOHOKJIMHANLHO ¢ OBIMM NPOCTUpaHHEM MOPOI HA
CeBepO-BOCTOK ¥ MOJIOrUM MajieHHeM Ha ceBepo-3ariall.

Cpenu pa3pbiBHEIX HapyuleHHil Ha MECTOPOXIEHMM BBLIEJISIIOTCS
CEBEPO-BOCTOUHEIE, CEBEpO-3anafHble, HIMPOTHHIE, MEPUOMOHAJILHBIE, a
TaK)Xe rpyIia NOJIOTUX pasphlBOB. Pa3noM ceBepo-BOCTOUHOI OPUEHHUPOB-
KM ¥MeeT MOIHOCTE [0 15 M, BHNOJIHEH Dpexkumneil 1 MIIOHUTOM U Ipeq-
ctaBJisiet coboit B3bpoco-capur. Haubosee KpynHEIM HapylIeHHEM CEBEPO-
3anafHOro NPOCTUPAHMS SIBJISIETCS] Pa3jioM, CIENymui BOOJL KOHTAKTa
BepxHeii (Ha ceBepo-BOCTOKE) M HIbxHeH (Ha loro-3amane) CBUT BeHIa.
Boone Hero MHTEHCMBHO pasBUTa JIMHENHasi KOpa BHIBETPUMBAHUS. Ppac-
npocTpansiiomiasics: Ha riaybuny no 300 M. 3to cBpOCco-cOBUI C FOPU3CHTATIL-
Hoii amryuty o cmemenusi 1000 M 1 BeprukanbHoi — 200~ 500 M.

Haubornee 3gauntesibHOE HapylieHe HIMPOTHO! OPUEHTHPOBKM pasiie-
nsiet rpaHMTHEI (D-2) ¥ rpaHOOMOPUTOBEIA (S) MHTPY3UBHHIE MAaCCHBBL.
Ele oMH MIMPOTHBINA pa3sioM BLISIBJIEH Ha CeBEPO-3ariaZie MECTOPOXACHUS.
Takum oBpasom, OBa HIMPOTHBEIX Pas3yioMa, COEOMHEHHBIX BETBHIO CEBEPO-
3arMafHOro HapyuieHusi, GopMUPYIOT KakK Bl efuHywo ¢nexcypy. K cybme-
pUIMOHAJIBHBIM HApPYHIEHMSIM B THpefeiaX MECTOPOXIECHUST OTHOCSTCS
fIPEVMYIIECTBEHHO 30HBI paccilaHLeBaHUs], NEpeceKaniuue pa3ioMbEl MHBIX
HanpaBJIEHNH.

Tonoxenue MecropoxueHus! B Npenenax CBOIOBOrO COOPYXEHHUS B
y37€ IepeCeueHUsl pa3jioOMOB pPasfIMYHBIX HanpabBjleHui 00yCTOBHIIO
NOCTYIJIEHe B TEYEHME IJIMTEJIBHOIO BPEMEHM MOMIHOIO TEIIOBOIO
MOTOKA ¥ PA3BUTHE HIMPOKO# raMMH PA3HOBO3PACTHHX METaCOMaTHUECKUX
nopon. Co CTaHOBJIEHHEM CHIYyPMICKHX MarMarvuecKux MNOpoi CBSI3aHO
NOsIBJIEHHE POrOBHKOB, CKApPHOB U IPONUIKTOB; (OpPMHPOBAHUE IEBOH-
CKMX MarMaTiTOB CONPOBOXOAJIOCh pa3BUTHEM KPEeMHe-1IeTTOUHBIX METACo-
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MaTHTOB, rpei3eHU3UpOBAHHEIX [OpOH, HATPHEBEIX METACOMATHTOB —
3HCHTOB, alaTUTOBHIX CKOIMJIEHUI], yPaHOBOI MUHEpANIU3alluM U, HAKOHELI,
XJIOpUT-KapboHaTHBIX 0Dpa3oBaHmii ¢ cynbdumamu. Haubonee no3mHuMu
Mo BpEMEHM BO3HMKHOBEHUS DbIJIM MHMIOPOCIIOOUTE ¥ KBapI-KaJlblIMTOBHIE
npoxwiku. Ilporecc HaTpueBoro meracomaTosa (3iicuTuaaimu) B ocamou-
HBIX MMOPONax BHIPA3WICH B MHTEHCUBHOM aNbbuTH3aIMK, CONPOBOX NAEMOM
0bpasoBaHueM XJIOPUT-ajlbOUTOBBIX, FMOPOBHOTHUT-AJILOUTOBHIX U ambu-
DOJI-XJIOPUTOBHIX METACOMATHUTOB.

Pynpl MecTOpOxIieHHs PacrosiaranTcsl NpeMMyHIECTBEHHO B OCANOu-
HBIX MOPONaX BEHOA, a TAaKX€ B IPaHUTaX paHHEe-CPeOHEOEBOHCKOIO
BO3pacTa, 3aJlerasi B HeNoCpeCTBEHHOM BIIM30CTH OT TOJILM YIIIEPOOUCTHX
CJIaHLEB BEHIIA M MacCUBa rabbponMOpUTOB, CHOCODCTBOBABLIMX CO3Ma-
HMIO BIIAronpuUsITHOM 1311 BHOEIEHUS! yPaHa reOXMMHUUYECKOH OBCTaHOBKH.

IlpocTpaHCTBEHHOE TOJIOKEHHE M OCOBEHHOCTH MOPQOJIOrUK pyIHBIX
T€J1 0DYCIIOBIIEHE! MPUYPOUEHHOCTBIO LIEHTPATILHON YaCTH MECTODOXIECHUS
K y3J1y COWIEHEHUS YIOMSIHYTHIX (IIEKCYP: CKJIIa[uaToi ¥ Ou3bIOHKTUBHOMN
(cm. puc. 45).

B rulane ryiaBHOE PYIHOE TEJIO MeCTOPOMXIEHMS UMEET JIMH30BUOHYIO
tdopMy, a B paspese no ¢opme HarnoMUHaeT (aKejl: OHO CPaBHUTEJBHO
KOMITAKTHO Ha HHXXHUX TOPU3OHTAX, MOCTENEHHO PacHiMpSIETCsl Ha CPEeIHMX
¥ 3aHUMaeT HauboJbInyIo Momans (obsexast MaccuB rabbpoauOpPUTOB) Ha
BepxHux (puc. 46).

B HmwxHuX YaCTsIX MEeCTOPOXIEHHs! DYIHBIE T€Jla TACOTET MpeuMy-
INECTBEHHO K JaWKOBUOHBIM T€JIaM u JailKaMm rpaHuT-nop¢upos, obpasyst
€IuHy10 3ajiexb. Ha ypOBHE MoJIororo HapyiueHusl OHa pacmiernsisieTcss u

rnepexomuT B TOJmy MECYaHUKOB,
aneBpoONMTOB U aprulyIMTOB BEHIA.
3nece  NOJIOXEHME DPYOHBIX  TEN
KOHTPOJIUPYETCSI B OCHOBHOM 30HAMM
CMSITUST 1 IpOBIIeHUSI.

I'paHuubl pyiHBIX TEJT NpaKTHUEC-
KM [OBTOPSIIOT KOHTYpPH  HOpof,
NMONBEPriIUXCA HATPUEBOMY MeTa-
COMATO3y M, BEPOSITHO, B CBSI3U C
3TUM HauboJiee KpyMHEIE pynHBE

Puc. 46. CxemaTtuyecKull TeONOTHYECKHI
a3pe3 MECTODOXIEHUST:
— rpaHuT-nIopdupel, anmiTer; 2 — pypnHbe
TeN1a (OCTaHbeIe ycu. 0603Ha'-IeHMﬂ CM. Ha
puc. 45)
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CKOIMIIEHUST paCpPOCTPAHEHH MPEUMY IECTBEHHO CPENy rpaHuT-nop¢upoB H
NecyaHuKOB, MMHEDAJIbHEIM COCTaB KOTOPHIX ODYCJIOBJIMBAET dhopMupo-
BaHKe Haubosee MOMHBIX OPeoJIOB NONOOHEIX METACOMAaTHTOB.

Mophonorusi METACOMaTUUYECKU N3MEHEHHBIX TIOPON M PYAHBIX TEJI Ha
MeCTOpOXIeHUH NpeNoiipeiesieHa COYeTaHUeM TEKTOHUUIECKHX U B MEHB-
mefi cTerneHy JTUTOJIOrHuecKuX GpaKTopoB, ¢ KOTOPHIMM CBSI3aHO NPOCTpaH-
CTBEHHOE MOJIOKEHNE NPOHULZEMBIX 30H U BJIAaronpUsITHEIX IJI1S1 pA3BUTHSA
NpOLIECCa FUCUTUIALNH JIUTOJION MYECKUX pasHocreil nopo.

Mo mauupiM A.A. Topmkosa u [LA. Paynonuca, u3y4aBuuX pynbl ¢
M3MeHEHHBIE TTOPOIIBl MECTOPOXIEHN S, HATPMEBHI METACOMATO3 HE MPUBO-
W1 K NOJIHOMY 3aMeIleHMI0 HCXOIHEX NOpONooGpasyouX MUHEPATIOB.
Jaxe B LEHTPAJbHEIX 30HAX METACOMATHUTOB COXPaHMIIOCH HebonbHIOE
KOJIMUECTBO KBAaplia M CYWECTBEHHOE — KalueBOro MOJIEBOro minara. B
nporecce MeTaCOMATHYECKMX M3MEHEHM B rpaHMTaX BO3ZHMKAJIO 3HAYM-
TenbHO MeHblie aipbuta, ueM B TEPPMIECHHOM ToMie BeHOa. B CuibHO
M3MEHEHHBIX rpaHuTax cofepxanue Na,0 yBemmuunock na 1,5~2 % (ot 3—4
10 4~ 6 %), a B ecuaHMKax v anespoiuTax — Ha 4-5 % (o1 1-2 1o 6~7 %).

ANBBUT B KOHTYpax PyIHBIX TeJl 3aMellaeT BCce NOpOfoobpasyromme
MuHepanbl. ANaTuT B pyZax NpefcraBileH $TOpUCTOH PasHOBUIHOCTRIO,
conepxallell 3aMETHOE KOJIMYECTBO ypaHa (coteie nonm npoueHTa), Ao-
BOJILHO PABHOMEPHO pACTIpelIENIEHHOrO B €r0 3€PHAX M KpUCTallilax Ipus-
MaTiuecKoro raburyca. AnaruT B OCHOBHOM 3aMelllajl KBapll. YcraHaBpm
BAECTICS 33aBHCHUMOCTL KOJIMUECTBa anaTuTa OT MHTEHCMBHOCTM Ipouecca
aIbGUTU3aNMH ¥ KOJMUECTBa NpuBHECEHHOro Harpusi. B cBsiau ¢ 3THM B
oCcamOUHHIX NOPOMax COJIEPKaHKUE anaTUTa NOCTOSTHHO 3HAUMTENIBHO BBIIIE,
YyeM B rpaHUTax.

CoBeTBEHHO ypaHOBasi MUHEpau3anusi — IPEUMYIIECTBEHHO Kohou-
HUT ¥ B MEHBbLIEH CTEMEHM HACTYpaH — HaKJIAABIBAeTCsl Ha ajlbOUTH3KUPO-
BaHHbBIE M anarMTH3UpOBaHHble noponl. KobduHur B pynax npaKTHueCKy
MONHOCTBIO pasfioxeH. B nceBmomopdo3ax pacrnaza yCTaHaBIMBAETCHA
TOHKOIMCIIEPCHAs cMech KOhOUHUTA, OKCHIOB ypaHa ¥ aMOpPQHOro Kpem-
He3deMa. B mpopykTax pacnafa orMeueHb HEDOJBIINE CONEPKaHUS LMPKO-
HUS, TUTaHa, MOTIMDIEHa U PEIKO3eMETIbHEIX JJIEMEHTOB. KogduHur, Kak
npasuilo, 0bpasyeT TOHKYI0 BKDaIlJIEHHOCTh MIIM MUKDOTIPOXKIIKH, OKDY-
EHHBIE KaliMoii xioputa. COBMECTHOE HAXOXIIEHNE XJIOpUTa 1 Ko ounu-
Ta 0COBDEHHO XapaKTEPHO 711 PYRHBIX TEJl, 3aJIEraioIuX CPEIM OCanOuHBIX
Nopos BEHMd, OTMYAMIIMXCH MOBBILEHHBIM COMNEpXaHUeM MarHusi u
xeJlesa.

Tlo MMHEpalbHOMY COCTaBY Pynbl B OCaJOYHBIX TOPOMaX, rpaHuTax u
rab6ponuopuTax KayeCcTBEKHO DJIM3KM, ONHAKO B &JIEBPOSMTAK, aprunnu-
tax v raG6pognopurax oHu BoJjlee GOraTel aNaTUTOM, MarHE3UaJIbHO-KENE-
3UCTEIMM xFoprTaMK, KapboHaramm, uem pyIisl B KBADUMTOBMIHEIX TieCya-
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HUKaX M IPaHMTaXx, Ihe GObiiee Pa3BUTHE NOJIYYMII KBapl U NOJIEBHIE
HINATel. ANATUT NPUCYTCTBYET B pyllaX TOCTOSIHHO. B Gollee BOrathix
PasHOCTSX ero ConepxuTcs Dosbuie, 4eM B DeJHBIX.

B 30He okucnenus rnpeobnanaiot bocdypanunut, B-yparodan, yprur.

B uenTpanbHoii yacT# MeCTOPOXIEHMS], TIEe CPEIM OCANOYHBIX Hnopon
BEHINa BCTPEYAOTCS] €IMHMYHBIE IPEBHME MPOCIION, 0BorameHHble HUpKo-
HMEM ¥ TUTAHOM, B DYIHBIX TeJaxX NOSIBJISIIOTCS TUTAHOBHIE MHHEpanbl u
HMPKOH; B pynax comgepxutcst 0o 50 u 15% TiO, u ZrO, coOTBETCTBEHHO.
BMmecre ¢ TeM He yCTaHOBNEHO, YTO NPU METACOMATHUECKMX Hpoueccax
[POMCXOIUII MODHIIM3ALMS ¥ NEPEOTIIONEHNE KOMIIOHEHTOB 3THX MUHe-
panoe.

TexcTypsl pyn B 0CanouHol Tolme u IPaHUTAX ONHOTUIHBL Pynel B
OCallOYHBIX TOMUAX NPERCTaBIISIIOT COBOM METaCOMaTHYECKH NepepaboraH-
Hble OpeKYMpOBaHHEIE, TEMHO-CEpHIE, Byposaro-ceppie 10 KpacHo-ByprIX
HECUaHMKM ¥ aNeBPOJIUTHI, PACCEUEHHBIE NPOXUIKAMK ansbura, anarura,
KBaplid, XJIOpUTa, KajlblUTa, KOTOPblE TAKXE MIIOTHO LEMEHTHPYIOT KOp-
POIMpOBaHHBIE OGJIOMKM M3MEHEHHBIX HODOH. YpaHOBHIE MMHEDPAJIBI
0DpasyoT MeNKyIo (THICSIYHBIE, COTHIE, PENKO HECSITHE IIOJIY MUIIIMMETDa)
HEPaBHOMEDHYI0 BKPAIUIEHHOCTh, CKOTIJIEHUSI HEeNpaBUIbHOl ¢dopmel (no

— 3 cM) ¥ MUKDPONPOXHIIKH ([0 NEPBBIX MUJJIMMETPOB) B XJIOPUT-aHATHTO-
BOM LEMEHTE M ODJIOMKAX MECYaHMKOB U aleBpoSinToB. OHM BMeCTe ¢
XJIOpHTOM ¥ aNlaTUTOM YaCTHMYHO 3aMELAloT KBapll M MOJIEBHE IUIATH,
KOHUEHTPYPYSICh B KPaCBbiX YacTsiX OBJIOMKOB MM pa3BUBASICh 110 Beell
ux nnomanu. llopobHoe crpoeHre pyn oByC/IOBIMBAET UX bpexKuueBHie,
NICEBIIOOPEKUMEBLIE M TIPOXMIIKOBO-BKPAIJIEHHHIE TEKCTYpH. Pynni B
I'PaHUTaX UMEKT BypOBaTO-CepHii, CYpryuHui LBeT 1 X8paKTePU3YHTCs
OpeKuMeBHOHBIMY, MUKDOBPEKYMEBUIHBIMU 1 NPOXUIKOBO-BKPanjleHHEI-
MM TEKCTYPAMM.

Ha mecropoxpenny Beimenenu Tpu MUHEPaJIOrMYECKNX THNA DyL:
anartutT-KoGGUHUTOBEIN, TUNPOCIIIOIUCTO-HACTYPAHOBBIM W OKUCIIEHHBIIA.
Anarut-kodduHUTOBbIE PYIBL, NoJyynBHINE HauboJbliee pacrpocTpaxe-
HUE Ha MECTOPOXNIEHUM, CIIONKEHbI KOMIUIEKCOM MUHEpAsnoB COBCTBEHHO
YPaHOBODYIHO¥ CTIIUM; THIPOCIIIMCTO-HACTYPAHOBbIE M OKUCIIEHHDIE
CHOPMUPOBAIUCE NPH HaJIOKEHMH [IPOIIECCOB HOCTPYLHOH TMAPOCIIONN3a-
UMM Ha NEPBUYHEIE anartur-KoQQUHUTOBLIE PYOL U OpH uX CUIEPreHHOM
OKHCTIEHMM. B CBsisu ¢ 3TMM nepBuunbie pymsi COXPaHUIIUCh T[JlaBHBIM
00pa3oM B HUKHMX YACTSIX MECTOPOIKIEHHUSL.

Ornpenenenve Bospacra pyn MECTOPOXKIEHMUS 3aTPYOHEHO U3-32 IMC-
HEPCHOCTY ypaHOBHIX MUHEPANOB M NPOSIBIICHUS] HaJIOKEHHbIX NIPOLIECCOB.
Hmerompmecs: matnpoBKY (355 MITH. TIET) HE MOTYT CUMTaThCSl JIOCTATOUHO
AoctoBepHbMU. Boapact “omonoxennbix” pyn, obycnoBieHHbI nponec-
COM rufipocnosusaumy, cocrasisier 270 Mau. ner. U, HakoHer, 3HaUCHMUSI,
NIOJTyYeHHBIE 110 HEPEeOTJIONEHHbIM rajieHUTaM U3 KOohOUHHUTCOMEDKALLIX
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KBapI-KapbOHATHEIX MPOXWIKOB — 210—170 MNH. JIE€T, COOTBETCTBYIOT
BpeMeHN (POPMUPOBAHMS B DEFMOHE TPHAC-1I0PCKOH KOPHI BEIBETPUBAHMA.

5.7.2. MectopoxieHHs1 B KapOOHATHBIX NOpoHax
rEOCHHKIIMHANHHOro 3Taxa

OcoBEHHOCTH Te0JIOrMYECKOro CTpOEHMsI M BEIECTBEHHOrO coc;'sraBa 5131;11
MECTOpOMKIEHMIt JaHHOIO THIZ B Pa3HOE BPEMST u3yualluch B.IJ(I. en(o)x;LIM,
A.A. TopmxossM, K.I'. KoposnesbiM, H.U. KoroprM, H.IL JlaBep aTKa;{
I.C. llytunoseM, ILA. PaynoHHCOM nunp. IlpuBenenHas1 panee KpHOMﬂ_
XapaKTEPUCTHKa 3THUX MECTOPOXIEHMI OCHOBaHa Ha MaTepuasax y
TieoBaTeslei. 3
HYTLII();:C(Sne:;yeT u3 pabor B.K. beinosa, NOJIOXKEHUE PYIHBIX nonenmli:;
CMaTpMBAEMOro THIA KOHTPOJIMPYETCSl y3JllaMu IepecedeHust Kpy X
pErHOHANBHBIX Pas3fioMOB  [JlyBOKOro 3ajioXeHusi; NBUKEHVS Bl o
KOTOPBIX ¥ ONpENENUiy pasmem(zn(ne Ha4’r71)no1uann 0CaJIOYHO-BYJIKAHOT
3UBHBIX 0Dpa3oBaHui (puc. 4/).
HMX}?aI:x%':)I;IS;e J:{peBHPIep FeOCHHKJIMHaJIbHEIe 0Dpas’oBaHust npencrax(a:uols::
amech MOLIHOM ToyeR 3¢dy3uBHEIX NOPOT aHneanT-ﬁaaanb?éaogsqnﬂMn
Ba — rpyBoOBIIOMOYHBIMK ArjloMEPaTOBBIMU tyhamu u Tydobp o HTOB,
KOTOpbIE€ MHBELMPOBAHBI NOCTIONHBIMU 1 CEKYHIMMU TEJIaMU NOpQUD e17;
B6M3K 30H PErMOHANBHEIX PasfNoMoB 3(hyanBsl NEepeKPHIBAIOTCST TOJIIY "
KapBOHATHO-TEPPUI€HHBIX OTJIOKEHHMM, KOTOPBIE COCTOSIT M3 IBYX nemeKe.C;1
OCHOBAHMK KAXOOH M3 HUX pACMONAraloTcs M3BECTHSIKH, CMCHSIOUM
BHIIE [0 pa3pedy alieBpUTaMH, apruUIuTaMu, NecyaHHKaMmn u, HaK(éHledI;i
rpyB600BIOMOYHEIMH IIOPOIAM¥ C NIPHMECHIO nnpoxnacmqecxorg l:agTrgHo_
na. Cpenn U3BECTHSIKOB BHINENSIOT nenuroMopdHbIe, IIIMHUCTH pe o
reHHO-0BIOMOUHEE PasHOCTU. BOMbIIyI0 UacTh pa3pe3a COCTaBJISIOT TEPP
reHHble TOPOMBL JTO IepecilauBaioliuecs] NONMMUKTOBEIE MNECUaHUKH,

aJIEBPOJIUTHI ¥ aPrUjlIJINTHL.
gcaJIO'-IHaH TOJNIA CMSITA B CJIOXKHBIE CKIIAIKM C KpyTHM HNaneHueM

KpPBITbEB, MOPGOJIOrksi KOTOPHIX elie boiee yCNoKHACTCS B yangx nelfe:g:
yeHHs] Pa3phiBOB CEBEPO-BOCTOUHOIO, CEBEpO-3anafHoro u CyoMepun
JIEHUI.
Hanb];{czr?lgsgt?;fnennme 0CaOUYHO-BYJIKAHOTEHHEIE M TEPPUTCHHBIE 06p2:
30BAHUST C PE3KMM HECOTJIacHeM IepPEKpHIBATCS KPaCHOLBETHHIMU KOa
riloMepaTaMi M NecuaHUKaMy OPOTEHHOro 3Tana pasBUTHS pemSlHH';
3aHUMAIONMMU 3HAYKTEIIbHY0 uacTh niomamy. Ha BocToke TEppUTOpH
HUX, B CBOI OYEPEb, 3aJIEralT OCAZIOYHEIE OTIIOXKEHUS M1aTGOPMEHHOTO
STamgI;enn MHTPY3UBHEIX TIOPOJl PYIOHOIO y371a M3BECTHBI HITOKOVOGpaBH'l;IOe-
Tejla JUOPUTOB ¥ MPAHOIUOPHTOB, & TAKXKE (6onee noanHue) nenxoxia N
BHE IPaHUTH, NalKOBBIE TeNa rpaHuT-Nopdupos, rpanonnopm—nop(b}ol')rcﬂ
¥ muopuToBHIX nopoupuros. IlocnenHue, KaK NpaBuilo, KOHTPOJIUPY
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Puc. 47. CxeMa CTPOEHHS DYLHOTO y3ja.
Ilo A.A. I'opuikosy u pp.:

1~3 — ornoxenus pasnuybeix Tomuy I —
BYNKaHOTeHHEIE HyKHeR, Z — ocafouHEIe
KapGonarno-reppurensolt, 3 — KpacHoLBer-
Hble BepxHeit; 4 — I'DaHUTBI VI TPaHOIUODUTHL,
5 — nelikokparosrie rpaHuThL 6 - rpaHAT-
niopgupsl; 7 — pasphiBHLIE HapyuleHuss; § —
MECTOPOXIEHHS M Py HOTIPOSIBIEHNS] ypaHa

Puc. 48. Mopdonorus pymHBIX TEN M HX
MOJIOKEHHE B IIpENENiax Kpyronapaione-
ro KpHJja JuHeRHOR cknanky. o
K.I. Koponeey u pip.:

1 — prixsible OTNIONEHMSI M KOpa BBIBETPH-
Barus;; 2—5 — usBectusiku: 2 — BepxHeit
nayky, 3 — 1y bdurontie, 4 - nuxwed nauxy,
5 — rybduroso-rnumucTEIE; § ~ BY JIK&HO-
TEHHBIE OTNOXEHUST, 7 — QUOPUTHE ¥ TIVOPHTO-
Bbie nopdupute;; § — nnarvorparuT-nophu-

pbi; 9 — pynmbie renia; 10 — pasnomsr

pa3nioMaMy  CEBEPO-3aMamHOro U CybMepMIuMOHAILHOrO MPOCTHPAHWS, a
TAKX€ 30HAMH MOCNOMHBIX M MEX(OPMALMOHHEIX CPHIBOB B TOPONAX
KapOOHATHO-TEPPUreHHON TOJIMIN.

YpanoBbie MeCTODOKIEHHST TSITOTEHT K 30HAM Pa3fioOMOB CEBEpO-33-
NafHOro M CyOMEepUIMOHAJIBHOIO NPOCTUPAHUS! M KOHLEHTPUDYIOTCS B
y3JlaX ux nepeceuenust (cM. puc. 47). Hlonasnsioniee GONBUIMHCTBO Py OHBIX
TEN JIOKanu3yeTcsl cpeiu Hopoj KapGoHATHO-TEPPHreHHO# TOMIM,. XOTS
OpyIEHEeINHe YUacTKy YCTAaHOBJIEHH 0 BCEMY pa3pe3y OTJIOKEHUH reoCHH-
KJIMHAJILHOTO CTPYKTYPHOrO 3TaXa, BKIouasi MHTPY3HBHEIE T€Nla U B PSilie
cilyuaeB KPAaCHOLBETHHE OTJIOKEHHsI OPOreHHOrO 3Tana passuTHsl. B nopo-
Iax TaT¢OPMEHHOrO 9Taxa ypaH-anaTUTOBasi MUHEPANH3aLusi OTCYTCTBY-
eT.
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Cpenu mMecTopoxaeHuit $ocdop-ypaHOBOK ¢opManyy B KapbOHATHBIX
noponax Haunbonee NnpeacTaBuTEJIbHEIMU B XOPOIO N3y UCHHBIMM SIBJISTOTCS
BGHEKTH IBYX THMIIOB: 1) B KpyTOnajamiieM KpHUIE JIMHEHHONH CKIIaIKy 1
2) B BIOKHPOBaHHBIX CKJIAOKAX HAa KPHJIbSIX BpaxuaHTUKIIMHATIY.

PynHble Tes1a B MECTOPOXJIEHUSIX NIEPBOro THIIA PRy POUYEHH K M3BECT-
HSIKaM ¥ epexonsit B OTJIOKEHUSI TEPPUTCHHOIO FOPU30HTAa; B TIOOCTHIIAK0~
IMX BYJIKAHOTEHHHIX MOpOaX OHU IOJIHOCTHIO OTCYICTBYIT. Ocoben-
HOCTBI0 MOp}OJIOruY pyIHEIX TEJl SIBJISIETCS] €iMHasl IpeBOBUHASA CUCTEMS
KM, BKIIOUAKOLAs IIIaBHY0 MOHIHYI0 DYIHYIO XKUY, 3aJleramouyo nouTu
COrjlacHO C BMEHaIIUMHU NOpOOaMy, U CEPHID OTXOOSIIKMX OT HEee CEKYHuX
pynubix Ten (puc. 48).

B nopopax nexauero 60Ka riaBHOM JXWJIBl CEKYIIME PYIHHE Tejla
BHKJIMHUBAKTCS, HE JIOCTUrasl pa3sioMa, HOyHiero BOOJib KOHTaKTa U3BECT-
HSIKOB ¥ BYJIK@HOI'€HHBIX OTHO)KeHHﬁ, a Co CTOPOHH BHCSYErO 0oKa oHH
fepeceKarnT KapboHaTHHIE OTIJIOKEHUS], JalKu NIaruorpaHut-nopgupos u
IMOPUTOBBIX NOPGUPUTOB ¥ NEPEXOASIT B HOPOAH TEPPUrE€BHOIO MOPU30H-
Ta.

Bce pynHBE Tena KOHTPONIMPYIOTCST 30HAMU TPEIUHOBATOCTH U Opobrie-
Husl, GOpPMUPOBAHKME KOTOPHIX ODYCJIOBJIEHO XpYNKHMM Ie(popMalusiMy,
CBSI3aHHBIMU C MpoLeccamMy CKJIankooOpa3osaHusi. I'naBHasi pynoOKOHTPO-
JMpyIAasi 30HA BO3HHEKJIA KAaK BHYTPH(QOPMALMOHHHIL COCKJIAOuaTHIii
B3DpOC, CBS3aHHHH ¢ HAOBUraHKEeM M3BECTHSKOBOrO OpMU3OHTa HA BYJIKa-
HOTEHHBIE OTJIOXEHUS, a CeKyllyde pyIHHE Tejla BHINOJHWIN TPEILMHBI
OTpHIBA, COMPOBOXKAABHIME LIEHTPaNbHBIA B3GPOC.

CtrpoeHye DyIHBIX TeJl OINpeNeNsieTcs rjlaBHBIM 00pa3oM CTENEHBIO
TPEMHHOBATOCTH BMEIA0MKUX NOPO. PyMbl rA2BHOTO PyIHOro Teja 4acTo
MMEIT ODJIOMOUHYIO ¥ BPEKUMEBYI0 TEKCTYPY, @ ONEPSHOIIHE €ero CeKyume
Tejla — PEeJIMKTOBHIE TEKCTYPHl BMEWAOIIMX NOPOH U ’TeHeBHE” CTPYKTY-
pH. Xapakrep MeTAaCOMATHUECKMX H3MEHEHUH BO MHOIOM 3aBHCHUT OT
NEePBUYHOrO COCTaBa NopoIl. B uncThIX U3BECTHSIKAX WHTEHCHUBHO NpOSIBIIE-
Ha TOJILKO anatutusanusi. B U3BeCTHSIKAX, coliepxamux MNpUMecH ajomo-
CWIIMKATOB, OTMEUAaoTCs] HOBOODpPA3OBaHHHE XJIOPUT M albBUT, KOTOPHIE
oBbIYHO HabiopawTcs U 3a M[pelieflaMd PYOHHX TeJl B OKOJIOPYIHOM
opeose.

B pymmbix Tenax, saneramommx B HMHTPY3HUBHBIX ODpa30oBaHUSIX |
‘rEPPUreHHOM TOJIEe, YCTAHABIMBACTCS METaCOMATHYECKas! 30HANBHOCTL. B
IEHTpAJIbHO# 30He pacrpocTparert anartuT (0o 30 %) u cuiMkarH ypaHa u
LIMPKOHUS, a B obpamiisiionieil ~— KaJbIUT-XJIOPUT-ajibbUTOBLIE METacoMa-
TUTH ¢ HEDOJIBLIMM KOJIMYECTBOM arlaTuTa ¥ yboroi ypaHOBOI MUHEpamnu-
3auueit.

MecTopoxieHue BTOPOro CTPYKTYpHOr0O THIA — B DJIOKMPOBAHHBIX
CKJIaIIKaX, Pa3sBUTHIX Ha KPHUILSX DpaxMaHTMKIIMHAIM — NPUYPOUYEHO K
KPHUIbSIM CHWIBHO CXATOM B 3aMKOBOM 4aCTH aHTHKJIMHAJIK, OCh KOTOpOM
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ODMEHTMPOBAHA B MepHOMOHAJBLHOM Hanpasiienuu. llapHup ee KpyTo
norpyxaetcsi Kk cesepy. BocrouHoe Kprunio nagaet nog yrnamu 60— 70°, a na
3arnafHOM MafieHue cTaHoBMICs Bosee KpythM: oT 70 mo 90°. Iloponrr Ha
KDbUIbSIX CKJIAIKM DPa3buThi MHOTOUMCIIEHHBIMM TPEIMHAMM, YacTh M3
KOTOpHIX BHIOJIHEHA NaHKaMK THOPUTOBBIX NOPGUPUTOB U I'PaHUT-NIOPGHU-
POB.

PynHble Tejla Ha MECTOPOXIIEHMN MMET Pas3fMyHy1 Mopdonoruto.
JIuH30- ¥ CcemJIOBHMIHHE 3aj€XM CBSI3aHH, KaK MPaBWio, C 3aMKOBHIMH
YacTsIMM MENKuX DIIOKMPOBAHHHIX CKIIanoK. TpyboobpaasHble pyiHbIE TENA
NpUYpPOUEHH K 30HAM APOBJIEHHS] HA KPBUIbAX CKIIAZIOK. 3

OKoJNOpyOHHE M3MEHEHHSI NpenCcTaBjeHbl cyaboil anaTUTHU3aLKeN.
MunepanbHbIi COCTaB py[H, ChOpMUPOBaBUIMXCS NO U3BECTHSIKAM, MPOCT.
OHM CNIOXEHH B OCHOBHOM [UCHepcHBIM anatutoM (o 90 %), uacTuuHo win
NOJIHOCTBI0 3aMECTHBUIMM NEPBUUHHE Kajbuut. Topuid M IMPKOHMA
BCTpEUAIOTCS CIOPAAMUECKH M B OTJIMUME OT YPaHa HE UMEWT KOppers:-
IIMOHHBIX cBsA3eil ¢ ¢ochopoM. AnaTuT, pa3BUTHIE B DYIHHX TeNax H
OpeoJIaX OKOJIOPYIHOIO M3MEHEHUs, MpeicTaBlieH (GTOPUCTON PasHOBMI-
HOCTBI0. Pasmephl 3epeH COCTABNISIIOT THICSIUHBIE M IEPBLIE COTHIE MIOJIM
MIWUIMMETpa. Anatur sIBIsieTcsl ypaHOCOIEPXamMM, HO OCHOBHAsl macca
ypaHa ¢uKcupyeTcsi B BuIe CODCTBEHHHIX MHHEDAJIOB, 0Bpa3ymouux
MHMKDPOCKONUYECKYI0 BKPAIUIEHHOCTh B MEX3€PHOBHIX MHTEPCTHLMSIX.

Tlpoucxoxnerue Gochop-ypaHOBHIX Pyl 0XapaKTepu3OBAHHBIX MECTO-
POKIEHHUI CITYXUT NPEIMETOM CIOPOB Ha NMPOTSDKEHHM MHOTHMX JET. Psin
KccliegoBaresiell CuuTalT, YTO BaXHY10 pOJlb B uX GOPMUPOBAHMU CHIpajo
MEPBHYHO OCAfJOYHOE HAKOMNIEeHUe ypaHoHocHelx —(ocdopuros, npeobpa-
30BaHKME KOTOPHIX B PE3YyJIbTaTe CKJIAUATHIX U IU3BIOHKTUBHHIX nedopMa-
1mii, MeTaMopdu3Ma 1 IesITENILHOCTH MOA3EMHBIX BOJI B KOHEUHOM CueTe
MPUBEJIO MECTOPOXKAEHNST K COBPEMEHHOMY BUIY.

JeranbHble HCCIIENOBaHMUA PYIHBIX ODBEKTOB Ha MPOTSHKEHUM NOCIIEN-
HUIX JIeT He NOATBEPIWIM 3Ty TOUKY 3peHus], a NONyueHHHH haKTHUeCKui
MaTepuars no3poJIui NpuiiTH K CIENY0NUM OCHOBHHM BHBOZaM.

1. PynoBmemalomue xapboHaTHbie NOPOOH HE COMEPXKAT B BHIE
MPOIJIACTKOB WM IJIACTOB HU (OChOp-ypaHOBEIE Py Ibl, HU (POCHOPUTHL.

2. Pynmple Tena KOHTPONMPYIOTCS! Pa3pHIBHEIMM HapylLIEHUSIMM, &
KOPHM MECTOpOXAeHuH yXonsT rilyboKo BOOJIb 30H COYJIEHEHUST KPYTHBIX
Da3JIOMOB pa3JIMUHBIX HaNpaBJIEHWL.

3. Cexymue pyOHEIE TeJla MECTOPOXIEHHIA NEPEXONST U3 M3BECTHSIKOB
B MHTPY3UBHBIE NOPOJIH U OTJIOXKEHUS TEPPUI€HHOT O rOPH3OHTA.

4, MecTopOXxneHUS] HEe HECYT CIEHOB MHTEHCHBHOIO PErMOHAJILHOTO
{unu KonTakTOBOrO) MetamopdhuaMa. KapboHatiele ¥ TeppUreHHBIE NOpo-
IBl M3yueHHHIX OBBEKTOB HE NpeTepreny Jaxe cilaboro meramoppusma.
U3BeCTHSAKK COXpaHWIIM MENUTOMOD(QHBIE 1 CrYCTKOBHE CTPYKTYDHl, B HUX
HabmofaoTcsl OPJNIOMKM paKOBHH M Bogopociei. I'smHBH B mpouecce
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JMTHOUKALKMK NPeBPAaTUIMCh B aprWUIMTH, @ PRIXJIBIE OTJIONKEHUS — B
TEPPUIre€HHBE NECYaHUKK U aNeBpOJIUTH. KOHTAKTH! HaeK ¢ BMEMAONIUMI
NopoflaMK BO BCEX CIIyuasiX HE HECYT NPHU3HAKOB T€PMaJIbHOIO METaMop-
tusMa.

TaxkuM 0bpasoM, NPUYPOUEHHOCTh PYIHBIX KOHUEHTPALMiA K CeKynyM
Pa3pHIBHBIM HEPYLIEHUSIM, HATOXEHHBIM Ha OCAZIOUHHIE W MHTDY3UBHBIE
NOpoLb, MO3BOJISIET CUMTATh, UTO MECTOPOXKIEHUS SIBJISIIOTCS 3NUreHeTH-
YEeCKUMH I'MIPOTEPMATILHO-METACOMATHUECKHMMU.

5.8. MECTOPOJKIIEHHST MOJIMBIIEH-YPAHOBOH GOPMAIIHK
B BEPE3HTAX

Monubnen-ypanoBast ¢opMaums o0beOuHSIET GONbHIOE KOJIMUYECTBO
MEJIKMX M CPEIHMX MECTOpOxyeHui. B reonormueckoii nureparype onm
onucatH B paborax E.Il. Conmowkuna, b.A. Macsirytosa, A.B. TuMmodeena u
A.E. TonKyHOBa KaK MeCTOPOXIEHUSI CyJbGMIHO-HACTYPaHOBO# (opMa-
LM WM KaK MeCTOPOXIEHMS], CBSI3aHHBIE C aHOEe3UT-IMOPUTOBOI U rpa-
HUT-JIMIIAPUTOBOM MarMaTHuYeCKUMH GOpMAaIMsIMU CKIIafyaTeIX OBJacTeil.
Ux obhemmHsieT psifl yCTONUMBHIX FEOJIOMMUECKIX 0COBEHHOCTEl:

1) npoctpaHcTBEHHasl M THapareHeTHyecKasl CBSI3b C KOMIUIEKCAMH
NOpOM  aHIE3WT-IUOPUTOBON M  I'PDAHUT-JIMMAPUTOBOM MAarMaTHUECKHX
(dopmalMii KOHTMHEHTAJILHOIO NO3[HEOPOrE€HHOO BYJIKAHM3Ma B Ipejie-
J1aX r€OCHMHKJIIMHANIBHO-CKIIaNuaTeIX obnacTeii;

2) WITOKBEPKOBOE BHYTPEHHEE CTPOEHHE DYNHBIX TN PasJMyHOI
MOpP(}OJIOrNK ¢ NPEpPHIBUCTHIM U BeChbMa NPEPHIBUCTHIM paclpefesleHueM
PYyIOHBIX KOMIIOHEHTOB;

3) ycroiiunBasi NPOCTPAHCTBEHHAS] M 'EHETHYECKAs] CBS3b YPaHOBOI0
OpYIEHEHMS] C pa3NWuHbIMKM (anusIMM MeTacOMAaTHUeCKOH ¢opMaruu
6epe3nTos;

4) OKCHIHO-CHJIMKATHBIA COCTAB YPAHOBBIX MEHEDAJIOB (ko dunurt,
HacTypaH, YPaHMHMT) B aCCOLMalMM C cyibGuiaMu MoNMBIeHa, Xejesa,
CBMHIIA, MEMU, MBIIIBAKA U IPYTUX TSHXENBIX METaJJIOB.

Cpenmn MuHepanoB MoNMOIEHA DasBUTEL MOJMBIEHMT M HODOM3NT,
MMEIME Ha MHOrMX MeCTOPOXOEHHUSIX NMPOMLIUIIIEHHOE 3HaueHue. Ycra-
HOBJIEHZ BEPTHKajlbHasl MUHEpaJbHAsl 30HANIBHOCTh, B KOTOPOH Ha BepxX-
HUX TODHU3OHTaX MECTOPOXIEHMI NpOSIBIIKMCEL NHUPUT-HACTYDAHOBHIE M
rajieHMT-HaCTypaHOBBIE MUHEPabHbIE THIIB DY, a Ha HIDKHUX — Monubae-
HUT-HACTypPaHOBbIE C KOGHUHUTOM.

Bpemsi obBpazoBanusi Haubonee KPyNHBIX CPEHU paccMaTpUBaEMBIX
MECTOPOXIIEHHIT B MCTOpME HOpMUPOBaHMS (PaHEPO30MCKHMX CKIIaHuaThIX
06nacTell OTHOCMTCS K 3aKJIIOUMTENIBHBIM CTAIMAM OpOFEHHOrO 3tana
aBomonny. AHIE3UT-IHOPUTOBLI U FPAHUT-IMIAPHMTOBHIT MarMaTHUYeCKUe
KOMITJIEKCH MO3IHMX CTanuii oporeHesa Hambornee OJIM3KH 1O BO3PACTy K
MECTOPOXIEHUSIM MOJIUDIIEH-ypaHOBO#M (OpMaLyH.
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YpaHOBLIE MECTOPOKTOEHUST HAXOOATCS B NPEfeNiaX KPYIHEX re0aHTH-
KJIMHAJBHEIX DIIOKOB M 3a7erainT B NOpOAaX KAk HIDKHEro CTPYKTYpPHOro
9pyca reOCMHKJIMHAJBbHOIO [MKJIA Pa3BUTHS, TAK K OPOr€HHOro CTPYKTYp-
HOro 3taxka (aHepO3OMCKMX CKJlaguaThiXx obJacteil. PyrmoBMeNialoniuMu
NMOpoaaMy HIKHETO CTPYKTYPHOTO 3Ta)a SIBISIOTCS KPEMHUCTHE, TIIMHHUC-
TO-KPEMHUCTBIE CIIAHIIH U [TeCYaHUKY (QIIMIIONIHON TEPPUreHHO-0CaI0UHOM
tdopManuu. B npenenax oporeHHOro CTpyKTYPHOTO 3TaXa MECTODOX I eHMSI
JIOKAJIU3YITCS B CJIOUCTHIX TOJINAX TEKTOHO-BYJIKAHHUECKUX OENpeccuii u
B CyDBYJIKAHMUECKMX UHTDY3USIX.

®opMUpOBaHKUE YPAHOBOPYIHEIX MOJEH M MECTOPOXKIEHUIA BO MHOIOM
OnpeneisieTcss MarMaTH4YeCKol nesiTeNIbHOCThI0. OBBIUHO OHA MPOSIBIISIETCS
MHOro¢asHo, NpONyIMPYS CTPYKTYPHO-CONPSIm HHEIE TeNa PasjIMyHBIX
tauuii. MarMaTnueckue danmu OBbLEIUHSIIOT NOPOIL], ODPa3sOBABLILECS B
OnpeniefieHHOR reofloruyecko# obcraHoOBKe. Boimensiorcst ad¢ysusHas,
XKepiioBasi, CyDBYJIKaHWuecKasl, MHTpy3MBHasi u paiikoBasi (auuu. B
3(dy3uBHOI haluy pa3nHuaT NOKPOBHYIO M 3KCTPY3UBHYIO CyDdaumu.

danuy CTPYKTYPHO-CONPSDKEHHBIX MAarMaTHUECKMX Tejl paccMaTpuBa-
I0TCS1 KAK MarMaTUueCK1e KOMIJIEKCHI:

1) BynKaHHUECKUE, COCTOSNINE U3 KEPIIOBOH U 3¢y 3UBHOI haumy;

2) MHMTPY3UBHO-BYJIKAHWYECKME, ODLEIUHSIMME CyOBYIKaHHYECKHE
MaJlble MHTpY3u# (IITOKO-, CUIII006pasHble, TPEIUHHEIE).

NHTpYy3uBHO-ByJIKAHHUYECKHE KOMIUIEKCH MOryT TaKX€ BKJIOUATh
KOMarMaTuueckue runabuccanbHele v 6OJIee KPYHBIE MHTPY3UBHEIE TeJa.
B oBoux kKoMmIeKcax NPUCYTCTBYIOT pa3HOODPAasHbIE [0 COCTABY OAiKM M
OCODEHHO yacTo — HaliKy CpefHero CoCTaBa, KOTOPHIE NPOCIIEKUBAIOTCS U -
3a npeneniamMu By TKAHUYECKUX [TOCTPOEK.

YcranaBnuBaeTcsl MPOCTPAHCTBEHHAS] W TNapareHeTHUecKasl CBS3b
MOJIMBOEH-yPAaHOBEIX MECTOPOXIEHMI ¢ NnoyudanuaibHEIMKU MHOTOGMAa3HH-
MM runabuccanbHBIMM MarMaTHYECKHMU KOMIUIEKCAMM, 3aBEPLIALIMMU
MarmMaTH3M rpaHuT-JIMIapuTOBOM hopMaLu.

Ilo nonoxeHuo B crpaTUrpabuuecKoM pa3pese U yCiIOBHSIM JIOKAaNn3a-
LMK OpPYyIEHEHMSI Dpa3iMuaroT TpH (OPMAlMOHHEIE [PYIIH YpPaHOBEIX
MECTOPOXIEHUIL. ITO MECTOPOXKICHUSI:

1) B 30HAX BIMSIHUS KPYTHEBIX Pa3fiOMOB;

2) B cybBY NKAHMYECKHMX HHTPY3UBAX;

3) B CYIOXHEIX CIIOMCTHIX NOKPOBAX BYJIKAHHUECKUX NENPECCHil.

5.8.1. MecTOpOX IEHHS B 30HaX BIMSIHUS KPYIIHEIX pa3JIOMOB

MecTopOxIeH s 3ajleraloT B OCAJOUHBHIX HOPONAX CKIlafuaThIX Ieo-
CHHKJIMHANILHBIX KOMILIEKCOB. X MPOCTPaHCTBEHHOE MOJIOKEHUE KOHTPO-
JMpyercsl pasjioMaMM, MO KOTODHIM COUJIEHSIIOTCS! DJIOKU C pasiiMuHOi
HCTOpHEH re0sIOrHYecKOro pa3BUTHsL.
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Puc. 49. Cxema reoJylOTHUECKOTO CTDOE-
HMS paroHa MONHUDIEH-YPaHOBBIX
mecrtopoxpnenuii. o E.JL Conowkuly u
Ip-:

1 — kpacHOUBETHBI® KOHCJIOMEpatel; 2 —
rydorosrnomeparbs, Tydb; 3 — KopHeBble
yacTV By JIKaHUYECKHUX alnaparon; 4 — naikn
OCHOBHOI'O Y KKCJIOrC COCTaBa; 5 — rpaHuToM-
e, 6 — aprvIuMThL, aNeBpoNMIbL, 7 —
topupnIEl ¥ uX TyQe; § — KpeMHUCTEIE
aprMJITINATEL, SUIMBL, 9 — 30HBI KpPYITHBEIX
pasnioMos; 10 — mecTopoXcpesusi ¥ pypo-
[IpOSIBIIEHNUS] ypaHa

oo B2 BT was Paty?

o e e [@ o

3oHa BIMSIHUS PA3NOMOB ODBIYHO COCTABJISIET COTHM METPOB, MHOIrIa
nepBre KunoMeTphl. OHHM XapakTepu3yloTcsl cepueil DIU3NapainieNbHBIX
Pa3pHBOB C aMIUIMTYHaMM BEPTUKaJIbHBIX [I€PEMeEIeHMI 10 EPBHX KUIIO-
METPOB. PyIOKOHTpONUpYWIIHE PA3TIOMB OTPAHMUNBAIOT [€0aHTHKIIMHAIb-
HBIe DIIOKM WK NepeceKart ux.

MarmaruuecKue nopoar NpefcraBileHl KOpHSIMU CYyDBYJTKaHHUUECKHX
MHTDY3uii, HEKKaMu xepyioBoii dhauum u paiikamu. B ormenbrbix paitoHax
3¢bdy3uBHBIE (danuy BHIIONHSIIOT NENpPecCHi BHYTPH I€0AHTHKIIMHAJIBHOTO
brnoka.

B ripegesax OOHOrO U3 PatOHOB MECTOPOXIEHUST IIPUYPOUEHE! K 30HaM
KpynHbIX passiomos (puc. 49). Pynmblit paifoH CIOXEH KPEMHUCTOH (popMa-
LMeil apruIIMTOB M SINIM, @ TAKXKe TEPPUreHHOM (numonproi hopManueit
NeCUaHUKOB, al€BPOJIUTOB M aprUWLINTOB. ['€OCMHKIIMHANILHBIE OTJIOKEHUS
NPOPBAHBEI MArMaTHUECKUMH NOPOJaMK IPAHMT-JIMIIaPUTOBON QopMaLmu, a
TAKIKE JKEPJIOBLIMM TEJlaMM KHCIIOrO COoCcTaBa M CyDBYJIKaHHUECKUMK
NHTPY3USIMU.

B uenTtpanmHoii uacTu paloHa pacrionoxeHa TpabeH-CHHKIIMHANE,
orpaHMueHHasi pa3jioMamu. B ee CrpoeHMH yuyaCTBYIHOT MOPORB! JIMITAPUTO-
BOi1 opManu: addysuBHbIe (anmy  (ENBIUT-TIOPYUPOB, KBAPLEBBIX
NnophUpoB U uX TY(HOB, KOTOpbie NEPEKPHITEH KPAaCHOIBETHEIMU KOHIJIOMe-
paTamMu NO3IHEOPOreHHOI MOJIacCconHOM hopManmu.

TlonloxeHne MeCTOPOXKIEHUM KOHTPOJIMPYETCSl 30HAMK Pa3jIoOMOB,
KOTOpHIE pas3lessiioT ONOKK pas3fIMuyHBIX TEOTEKTOHHUECKUX DPEXHMMOB
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Puc. 50. Cxema pasMEIeHKs] MECTOPOXKIEHHS B 30He KPYITHOTO pasjioMa, paspelisiole-
T0 GNOKH paHHEro CEOCHHKIIMHATIBHOTO M MO3[HEOPOreHHOTO 3TallOB PasBUTHSA CKIIan-
uaroii o6nactu. Io E.II. Conwowkury v np.:

a — nnan, 6 — paspes 1o JuHMm I-1.

1 — areBpONNTHL, apTUIIMTHI M NeCuaHUKY; 2 — KBapLEBbie IOpGUpH 1 tdensur-niopdupes; 3 —
1y Kucssix 3bdysusop; 4 — aHmesuTopble TOpGUPKTHL 5 — prixsitle OTJIOXEHUS1 yexJia
oCanouHbIX Mopox; 6 — paanoMs! (¢) u ouer npobierus (6); 7 — pynHsie Tena

pasputust (puc. 50). Ilopombl reoCHHKIIMHANBHOTO KOMITIEKCa NEPEKDBITH
YeXJIOM OCaHOUHEIX NOpO NNaThopMEHHOTO ITaxA.

30HB pas3jioMa MOJ YEXJIOM OCANOUHBIX OTJIOXKEHMI NpedcTaBJIEHBI
KPyTONafamomyMK 1IBAMU MUJIOHUTU3UPOBAHHEIX NMOPOI, (GopMupOBaHue
KOTOPBIX COMPOBOXIAJIOCh MHTEHCUBHBIM IpOGJIEHHEM TTeCUaHO-CIIaHLEBOM
TOJIIIM.

PynoHoCHBIE 3a7ie)xy MNpuypoueHbl K IopollaM BHcsiuero boka Hapg
mBOM passioma. OHM oBpasyloT KpyTonajawomue JMH30BUOHBIE TENla C
HepaBHOMEDHBIM pacrpeneileHueM DyIHEIX KomIoHeHToB. Hawmbonee
forarble yyacTKy pyIOHOCHBIX 3aJI€Xel — pyIHBIE CTOJIDH — JIOKAJIM30Ba-
HHI B MECTaX M3MEHEHHS YIiIOB NafeHus] OCHOBHOO 1iBa paayioma ot 60° o
fosiee KPyTHIX, IIe TPEMMHOBATOCTh COBNANAET CO CIIOUCTOCThIO NECUaHu-
KOB, aJIEBPOJIMTOB M aprwumMroB. Ha 3THX yuacrkax BO3HMKIIM 30HKM
DpeKunPOBaHUS C Py OHBIM LIEMEHTOM.

Hekotopbie MECTOPOX IEHKS] NPHYPOUEHBI K 30HE Pa3BUTHS NOsICa JAaeK
(puc. 51). Haiiku npencraBsieHbl QUOPUTAMY, CUEHUT-IMOPUTAMH, CIIeccap-
THTamMu U raboponuopuramu. OHM MapKMDPYT KPYNHYK TEKTOHHUECKH
0CN1abIEHHY 101 30HY CyOMepUOMOHaIbHOrO NPOCTHPaHKS K pacriafanTcs Ha
T0JIOCH], B NpeJieNlax KOTopeix 3anuMatot 1o 30—40 % obbema. BMemaromu-
MU TIOPOHAMK SIBJISIIOTCS! NECUaHUKH, aYIEBPOJIUTE] ¥ aprufUIMTH (IIHIIeno-
NoBbHOM reOCHHKIIMHAILHON hopmatmu. OcafouHble TeppureHHbie  obpa-
30BaHMSI CJIararwT KpbUIO MEPMIMOHAJNIBHON CHHKJIMHAJBHON CKIIAIKH,
OCJIOXHEHHOE KPYINHOH (ilekcypoll mmpoTHOro mnpoctupanus. Ioponwl

190

1 272 F2239 [ X4
=1 [ /e 77

Puc. 51. T'eonormyeckoe cTpOeHHE DYIHOTO IIOJIsl, NPHYPOUEHHOTO K TOSICY NA€K B
CKJIaMUaToON CTPYKTYpDE OCAIOUHHIX TEPpUreHHbIX oTnoxenui. Ilo E.IL ConwowkuHy un
Ip.:

a — nnian, 6 — paspes no mmEny 1—1.

1 — mecyanuKu ¥ KoHrnomeparsy; 2 — aNeBPONUTHL ¥ aprUJUINTLL 3 — TOTIa repecyianBaHus
TIECYGHMKOB U alleBponnToB; 4 — IMOPWTHI, rabBpOmMOPWTHI, CUEHWT-IMOPUTHY, 5 — Mosica
cOMDKEHHBIX MaeK; 6 — ceKyyMe pasphiBHbIE HApYLIEHWS, 7/ — PYOHEIE TeNla B IOCIONMHBIX
Pa3peIBHBIX HapyLIEHUSIX

¢muTouHOM popMaLMK Ha CEBEPE PYINHOTO MOJIS MPOPBAHEl NOOPOreHHOM
MHTPY3Kel IMOPUTOBOrO COCTaBa U cepueil | Py IOKOHTPOUPYIONKX JackK.

YpaHoBopynHbIE Tesla MECTOPOXIEHUI MPENCTaBIIEHb WITOKBEPKAMY
JIMH30-, JIEHTO- M XUJI000pasHOii (GOopMEL. YcIloBUS 3aileraHusi U 3aKOHO-
MEPHOCTH JIOKAJIM3alMK PYIOHBIX TEJl ONpenesisiloTcs] pasBUTHEM HOBBIIICH-
HOIi TPENMHOBATOCTH B Py ZOBMENAIOIKX MTOPONAX, YTO HA MHOTHX MECTO-
POXIEHUsIX CBSI3aHO ¢ MEXaHWYECKHMH CBOHCTBaMHM (XPYNKOCTHIO) moc-
nenuux. IloJloxeHue pyIOHBIX TeNl KOHTPOJIMPYETCs KPYToHafalomuMu
IaldKamu CIEecCapTUTOB M NONOTMMM NMOCIIONHBIMY 30HAMM MEJTKO Tpemm-
HoBarocTH (puc. 52). B ciloucroil ToMme necyaHUKOB, aJIeBpOJINTOB M
aprwUIMTOB  30HH HOCJIONHOrO IpoBJleHus] MNPOCNEXMBAIOTCA BIOJb
KOHTaKTOB. Mayek NopoJ pa3jiMyHOro JIMTOJIOMHUECKOro COCTABA U MEeXaHu-
YECKUX CBONCTB.

TlocnoiiHke CpHIBH BO3HUKIIM, BEPOSITHO, NP CKJ1AOKOOBPa30BaHUM.
OHu 3arieueHBl paHHMMM OaiiKaM¥u OMODUTOBOIO COCTAaBa, 3aJIEraliuMu
NOC/IOWHO BO BMewAWIKX Mopojax. Cexyuiue naliKu CreccapTUTOB
Pa3BUTH BJIOJIb KPyTONafaoIx TpemuH. CeKymuye 1 NoCIOHHEE pa3phiB-
Hbl€ HAPYIUEHUST HEOMHOKPATHO NOIHOBJIISIIIKCE.
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Puc. 52. llonoxeHue pyoHbIX TeJl B yuaCTKaX NEPECEUYEHM s [0JIOroafaouiMMy Hapyie-
HuAMu cucteMsl cOmmmnxerubx naek. o b.M. Omenvanenko:
1 — nepecranBaHUE NECYBHUKOB U aNIEBPOIINTOB; 2 — aprUIIIMTLL M aJIEBPONIUTEL, 3—4 — paitkuy:

3 — pvoputos, 4 ~ crieccapTiroB; § — pasphIBHbIE Hapylienusi; 6 — pynuble Tena; 7 — 6epesuty-
31 POBaHHBIE [OPOIbI

YpaHoBoe oOpyIieHeHue JIOKAJIM30BAnOCh B MECTAX MHTEHCUBHOIO
IpOBIIEHKsT BIIOJIb 30H MOCJIOMHHIX CPHIBOB M OCODEHHO B MECTaX Iepeceye-
HUsT MIMH KPyTonaganmux JaeK, roe IpobeHue U GpeKunpoBaHKe NposiBy-
JMCE OCOBEHHO MHTEHCHBHO. B pesynbrate chopMmpoBaiuch MHoyorue

MOYTH COrJIaCHBIE pyIHBIE 3aJIEXH C JIEHTO- U JIMH300DPasHbBIMU PyOHLIMM
TE€JlaMu CIIOKHOI O CTPOEHUS.

YpaHoBOpY OHBIN rMAPOTEPMAIBHEINA NPOLECC HAUMHAETCS C OOpYIHOM
DepesuTH3alMi BMELIAOMUX [OPOH, KOTOpas UPUBOMUT K MOBBIIEHHIO
3()QeKTMBHON MNOPUCTOCTM M CHOCOBCIBYET CO3NAHUIO DraronpusiTHOI
Py noJIOKanusyouiei cpenl.

B cocras BepesantoB BXOISIT KBapl, CepuUMT, KapboHATHl M MHUPHUT,
pa3BUBAOINECS METACOMATUYECKUM NYTEM MO MHHEPAJIaM BMEIIAoNX
nopozi. KoHKpeTHEIi MuHepanbHblil cocTaB Bepe3nToB BO MHOIOM OINpEe-
JISI€TCsT HCXOMHBIMK OPOJIAMM, MX MUHEPASIBHEIM coctaBoM. Tak, B marma-
THYECKUX MOPOMiaX CPenHero cocraBa (HanpuMmep, B Nailkax CIecCapTHTOBR
¥ OMOPUTOB) NpeoblafanT KapboHaThl, &8 B KMCJIBIX M [1€CYaHO-CIIaHLEBBIX
CJIOHCTHIX NOPOZAX — KBapl-CEPULIMTOBAST aCCOLMAalMsi MUHEDaJIOB.

bepeantnauposanHbie NOpombl Ha BCEX M3BECTHBIX MECTOPOXIECHMSIX
HMMEIOT 30HaIbHOE CTPOEHUE, YTO BHIPAXKAETCS B pa3NIMUHON MHTEHCUBHOCTU
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METacoOMAaTHUECKOro npouecca. BHOEISIOTCS BHEWHSAS, IPOMEXYTOUHast ¥
BHYTpDEHHSISI 30HbI, COOTBETCTBYWOHIME cN1ab0, YMEPEHHO M HHTEHCUBHO
NPOSIBJIEHHBIM Tpolieccamu Depe3uTnsanuu. BHeuHsIs1 30Ha 3HAUMTEINIBLHO
BHIXOIMT 38 KOHTY DBl HAJIOMEHHON pyIHOM MUHEDAJIU3al[UH.

B pynax BHOensieTcsl XxapaKTepHasi MoiubneHuT (MOpIOM3UT)-HacTypa-
HOBasl MUHEpaJlbHasl aCCOLMANUs C CyJbGuIaMy CBUHIA, JXEJe3a, MBIIIbs-
Ka, MEOM ¥ LIMHKA, a Ha OTHEJIbHBIX MECTOPOXIEHUSIX — C BOOOpPOI-yrie-
POIHBIMM COEIMHEHUSIMM THIIZ aHTPAKCONUTOB. TEeKCTYpHl Pyl BKpanjeH-
Hble, NPOXWIKOBO-BKpansieHHble ¥ DpeKuMeBUOHBIEC. YCTAHOBIIEHO NSITh
Ccranuil MuHepanoobpasoBaHusl: Bepe3nToBasi, NUPUTOBAS, MOIMDIEHMT-
HaCTYpaHOBasl, aHKEPUTOBasi U KBapl-KapboHaTHasl.

B MoNubIeHUT-HACTYPAHOBYIO CTaiuio cHOpMUPOBAJIUCE NPOMEIIIIIEH-
Hbie pynbl. HacTypar mpencraBileH MeENIKMMKI BHOEJIEHMSIMM OTOEJIBHBIX
chepOoSIMTOB WM UX arperaroB, YACTO Claraer MPOXUIIKKM WM arperarsl B
LIEMEHTE DpeKuneBUIHBEIX pyd. MonubpeHur NpUCyTCTBYET B BHIE MEJIb-
yalKX JEHCT, paJualbHO-TYUNCTEIX arperaroB, & TakKXe B COBMECTHOM
CpacTaHuM ¢ HACTYPAHOM, UTO FOBOPUT 0D OJHOBPEMEHHOCTH MX BhLIEJE-
uusi. OTHOLIEHHE YpaHA K MOJMBOEHY Ha MHOIMX MECTODOXIEHHUSIX H3ME-
HsIeTcsI ¢ ryDMHOI: Ha BEpXHUX OPM30OHTAaX OHO DoJibllie, YEM HA HIDKHUX,
4yTO SIBJISIETCS XapaKTEpHOH OCOBEHHOCTHIO MHOTHX YDPaH-MOJIMDIEHOBHIX
MECTOPOXIEHUHA.

Cpenu nociepynHbIX MEHEPANIbHBIX KOMIUJIEKCOB XUJIBHEIE MUHEDaJIH
aHKEPUTOBOH CTafui TONB3YIOTCS OrPaHUYEHHBIM M HE HNOBCEMECTHBIM
pacnpocTpaHeHneM. Munepanbl KBapl-KapboHaTHOM CTaliuu BCTPEYAOTCs]
3HAUMTENBHO yale — B BUIE NPOXMIIKOB M xull MomHocTeo 10 0,5 M, roe
KpOME MMJIBHEIX MHMHEDAJIOB NPHCYTCTBYIOT CyfbGUABI Xejle3a, Melu,
CBHHUA, IMHKa ¥ 7p. Hebonbinoe KonMuecTBO HacTypaHa oTMeuaercs B
acconmayuy ¢ XMIBHBIMM MUHEpanamM nocjlepynHHIX cTaauii. Hacrypan
obpa3yeT OTHeNbHEIE MOYKO- WM NPOXWIKOBUIHBIE BHIIENICHUS MEXIy
3epHaMu KapboHara.

IocnepynHbie MUHEpajibHBlE KOMIUIEKCH HIMPDOKO MPOSIBJIEHH Ha
BEPXHMX FOPU3OHTaX MECTOPOXAEHUIT ¥ Hajl yPaHOBODYIHBIMU TejlaMu. Mx
pa3BUTHE CONMPOBOXOAETCs] Pa3pyHIEeHHEM M BEIHOCOM ypaHa M3 KOHTYPOB
MepBUYHBIX PYI.

VpaHoBopynHBI OpollecC IapareHeTHuYecKu CBsA3aH ¢ naubojlee
MO3[HUM MarMaTHYecKuM KOMIUIEKCOM NO3JIHEKAJIENOHCKOrO OpOreHHOro
3Tana 3BOJIIOLMM CKJIaguaTow obJact, 0 yueM KPOME KOCBEHHBIX I€0JIOru-
YeCKHX OaHHBIX CBHOETEJILCTBYET M30TOMHHI BO3PACT YpaHOBBIX MMHEPa-
7108 (360— 340 muH. 5er). Honoxenue 3THX MECTOPOXIEHUI B reosloruyec-
KX (GOpMaLUsIX, CIIaralonmMx HIXKHMH CTPYKTYPHBIH SIpYC, ODYCJIOBJIEHO
IOPYIIHEIM BO3AHMAHUEM M 9PO3UEH re0aHTUKJIMHAJBHEIX DJIOKOB (haHepo-
30MCKMX CKJIaguarbix obnacreil. HecMOTpsi Ha OTHOCHTENILHO LIMPOKUI
obmuit BepTUKaJbHHIT pa3max opyneHenust — 1000 M, ~ ocHOBHasl 4acThb
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NPOMBIIUIEHHBIX 3anacoB ypaua (oxosno 80 %) cocpenorouena B Bnuarno-
BEPXHOCTHBIX YACTSX MECTOpOxAeHuii o riybunsl 300 M. MHOrue uccre-
HoBaTeNk OO BSICHSIOT 3TO NepepacrpenesieHUeM ypaHa b CBSI3H ¢ GOPMHpO-
BAHUEM IUIOMANHEX M JIMHEHHBIX KOp BHBETPUBAHUS, a TAKIKE BO3MOX-
HEIM CMeIIeHHEM TEPMaJlbHBIX ¥ [PYHTOBBIX BOZ,.

5.8.2. MecTopoxaeHHs: B CyOBYJIKAHHYECKUX MHTPY3MBaX

ByniKkanauecKue aiinaparbl M CyOBYJKAHHUECKHE HMHTPY3UM KOHTDPOJIMDY-
J0TCS] CKBO3HEIMM M CKPHITHIMK KPYITHEIME Pa3fioMaMy, y3jlaMu ux nepece-
YEeHMST MM M3rubamMu 1o NPOCTUPAHKUIO U NaZIEHMIO.

CKBO3HBIE pA3NIOMBl IEPECEKAT MNOPOOBl BYJIKaHO-TEKTOHMUECKMX
menpeccuit ¥ (GyHOAMEHTa, aMIUIUTYObl BEPTUKAJBHBIX MepeMenieHuil
BIOJIb HMX COCTABJISIIOT IIepBhle COTHM METpOB. B mnaHe 3tk pa3jOMEl
MMEIOT OyroobpasHylo uiM NpsiMOJIMHelHY10 ¢opmy. OHK MTDalOT BaXKHYIO
pOJb NPOHULAEMBIX 30H, BIOJIb KOTOPHIX BHEIPSIOTCS MarMe u (GOpMUpPY-
10TCST BYJIKAHUUECKHE arapaTH.

CKpHTHE pa3NOMBl OTUETIIMBO BHPAaXEHH B CKJIAOUaTOM 10KOJle
ByJIKAHMYECKUX [IOCTPOEK, MOO TNOKPOBAMHM BYJIKAHOTEHHO-OCAIIOYHBIX
oTJIoNkeHMil. B ByJIKAaHOTEHHBIX TONMAX 3TH pAa3’IOMHBl MPEACTABIIEHH
30HaMM MEJIKOM TPEemUMHOBATOCTY U II030HUMMM [aillKamMu CpenHero u
OCHOBHOIO COCTaBa, pexe CyOBYJIKAHMUECKMMH HHTPY3USIMM. 3HAUMTEND-
HEIX BEPTUKAJIBHEIX [IEpeMenieHUii Nopo BAONb HUX HE YCTaHOBJIIEHO.

Bynkanuueckue annapatsl OHBalOT JTHHEWHOrO M LIEHTPANbHOIO TH-
nos. B BepxHell yactTy ByJ/IKaHMUECKUX alNapaToB HabmopawTcsl NOPOLL
IKCTPY3UBHOM (almy, a B HIWKHUX — KepioBoii. Kucibie naBel ByJIKaHK-
YyeCKMX arnnapatoB LEHTPaJILHOrO THIA CJIaralotT BYNKaHUUECKUE HEKKU U
JKCTPY3UBHBEIE KYIIOJla, KOTOpPHE Ha MHOIMX MOJIMOOEH-YPAaHOBBIX MECTO-
POXIIEHUSIX SIBJISIIOTCS PYIOBMenanomuMu Tejlamu (puc. 53).

Ha mMecropoxpaeHusix B CyOBYJIKAHHUECKHMX WITOKOOBPA3HBIX, TPENIMH-
HEIX Y JIDYTHX MHTPY3USIX, KaK U B BYJIKAHUUECKHX HEKKAaX, JIOKAJIM3aLusl
YPaHOBOTO oOpyIeHeHusi onpenensietcs: (opmoii CyDByJIKaHMUECKHMX
MHTPY3UBHBIX  TE€J M OCODEHHOCTSIMK MPOSIBJIEHMS] KOHTPAKLIMOHHBIX U
HaNGKEHHBIX TEKTOHMUECKMX TpeuuH (puc. 54). 3HaunTesbHasi HHTEHCHB-
HOCTB HaJIOXEHHOH TPEIMHOBATOCTU ODBACHSETCH (M3NKO-MEXaHUYECKM-
MM CBOMCTBAMM XPYINKMX NOPOL HEKKOB M CyDBYJIKAHMUECKUX MHTDY3UH,
KOTOpBIE, KaK IPaBMIIO, MPOPHIBAIOT DOJlee MIACTUUHBIE CIIOHMCTHE BYJIKa-
HOr€HHO-0CaJOYHBIE TOJIIIH.

PypHbie Tena paccMaTpMBAEMBIX MECTOPOXJIEHHIT MMET pa3Hoobpas-
Hyl0 ¢opmy. [laxxe B mpefenax OIHOroO MECTOPOXIEHHUS] BCTpeuaeTcs
HECKOIbKO CTPYKTYPHO-MOPGOJIOrHueCKUX TUIIOB PYIHHX Tejl, HO BCe OHU
XapaKTepU3YIOTCS ITOKBEPKOBEIM BHYTPEHHUM CTPOEHHEM, pexe hopMu-
‘PYIOT NPOCTPAHCTBEHHO CONMKEHHEIE XUTILHHEIE Tea.
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Puc. 53. TloyoxeHue PYLHBIX TeJl B HEKke (enb3nTOB. Tlo H.C. Moonukosey:

1 - s¢ddyauBrbie derns3uT-opdypkl; 2 ~ 3pYMIMBHEE GpeKuny benbauToB HeKKa; 3 ~— 3KCIpy-
suBHO-)epioptie Qatmy denbauton; 4 — rpaHuT-Tiopduphs; 5 — paspHBHbIE HapyLIeHUs; 6 —
DYZRHEIE TeNia; 7 — yyacTKy TIOBbILIEHHON TPELIMHOBATOCTH

Cpemu pyIoHBIX LITOKBEPKOB npeo6afanT Cleayoue THIIbE

1) xpyronazawuye JIMH30- 1 cTOJIDOODpasHbIE;

2) nosioro3a’ierawume MMH3000pasHbIE;

3) nuHeliHble, pa3iMUHO OPHMEHTHPOBAHHEIE B IPOCTPAHCTBE.

Py noBMemarnnue IKCTpy3UBHO-KEPIIOBHE 1 HHTDY3UBHBIE CyDBYJIKa-
HIUecKMe TeNla YacTo MMEIOT HEOmHOPOMHOe CTpoeHue. OHu NPOPHBAOTC
JKCIJIO3MBHBIMU DpeKuusiMu TpyBoobpasHoi u KUILHOM (GOpMBI, MO HX
nepugpepun pasBUTHL 30HH 3pyNTUBHON BpeKuuy, MacCUBHEIE U (oM #alL-
HBIE KUCTIBE JIaBHl ITPOPHIBAIOTCS NapobpeKuusiMu. B aTHX cilyuasix pynHele
Tefa YacTo JIOKAIM3YITCsl BIOJNB KOHTAaKTOB PasHOPONHBIX TOPOL,
HapyNIEHHBIX 30HAMY TPEIIMH WIIH Pa3JIOMOB; NPOCTPaHCTBEHHEIM TIOJIONKE-
HHEM 3THX KOHTAKTOB ¥ OIPENeJISIoTCs YCIIOBHSI 3ajieraHust 1 MOp¢OJIorust
Py IHBIX TEJL 3

B MacCHMBHBIX BYJIKaHHUECKHX T€JlaX HIMPOKO pacrpOCTPEHEHH! JIMHEM-
HHEe TOKBepKyu (puc. 55). PynaM cBOMCTBEHHBI NMPOXMJIKOBO-BKpAnJIeH-
HBIE TEKCTYDHI; OTHEJBHEIE XKMIB HabJonaloTcsl B Npenieiax WTOKBEPKa 1
1o ero nepudepun.

B 3KCTpY3MBHBEIX KyIOJIaxX, HEKKaX 1 CyDBYJIKaHUUECKUX MHTPY3USIX
YCTAHOBJIEHH MHOrOUMCJIEHHEIE TPEWMHB IBYyX [EHETHUECKUX rpynn. K
NEepBOii IPyIIe OTHOCSTCS! TPEIMHEL, BOSHUKLIME Ha CTanusiX CTaHOBJICHMS
M KpUCTAIIM3aLMK BYJIKAHWYECKOro Tejla. IT0 KOHTPAKIMOHHBIE WM
KOMIIEHCALMOHHEIE TpemuHE oTprBa. OHU OUEHB YaCTO ABJISIIOTCS Py NoJIo-
KalM3yonMMl B 30HE B/MSIHUSL PYIONOIOBOJSIIErO pasnoMma. Bropast
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Puc. 54. Tlonoxenne MOJNHGIeH-YPaHOBRIX LITOKBEPKOB B CJIOXKHOM CyOBYIKaHHYEC-
KOM HHTDY3HBE:

a — rman, 6 — nonepeurkId, 8 — NpoporsHbi paspes. Ilo E.IL. Contowkuny:

1 — namnpodupes; 2 — rpasocnernT-Topdupr; 3 — KBapuepbie Nopduptrs 4 — JaBobpeKuyy
sunaputoB; 5 — mennosbie TyQe; 6 — Tydel M TydOreHHbIE NecyaHMKy; 7 — aHOESNUTOBEHIE
niopupuTh M X Ty bl 8 — py[IHbIe UITOKBEPKY; § ~ TEKTOHUYECKHE Pa3phIBhI
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IPMC. 55. Ctpoerue NUHEHHOro MTOKBEPKA B MACCUBHBLIX deNbanTax IKCIpYy3uBa (Inau):
— henp3uTh;; 2 — BKpalyeHHoe OpyIeHeHne; 3 — MUHEDaIM30BaHHbIE Py HbIE TPELIHHbL

rpynna — HaJOXEHHEE TEKTOHUUECKUE HApYyHIECHWs, oGpa3oBaBUIKECSE
noclie KpHCTaniu3aliu ByJIKAHMYECKHUX TeJl U NONHOBJSIBUIMECS B MPET-
py[IHOe BpeMsi 1 B NPOrecce pyAoreHeaa. 310 pyHONOABOISAIIME PA3JIOMEL,
KDYTIHHIE TPELIMHBI ¥ 30HBI MEJIKOM TPElIMHOBATOCTH, KOTODHIE 0coBeHHO
MHTEHCUBHO DA3BHBANMCh B TeNax TNOBBIIEHHOH XDYNKOCTH; B 3TOM
NPOSIBISIETCS JIMTONIOrHYECKHit KOHTPOJIb PYOJIOKANMU3aLMH.

OnbIT U3yyeHHs] MECTOPOXICHUH T0Ka3all, uTo BaXHYI0 PyNOJIOKaJM-
3yILyl0 POJlb MrPaloT HOJIOro3ajieraniue pasjioMbl 1 COMNPOBOXOAONIKE
MX 30HHI TPEIMHOBATOCTH, @ TAKXKE yUaCTKM COWIEHEHUS MX C KpyTona-
[AIONIMMHI Da3pHIBHEIMU HapyuiesusiMu. B mpenienax OCHOBHBIX pYIOKOH®
TPOTUPYIOMMX PA3TIOMOB IJIOTHOCTh TPEMMHOBATOCTH OUEHB BHICOKAas.
MesKue TpEWMHKH LITOKBEDKA 3allOjIHEHBl KOPOTKHMMM MIBUIMCTHIMU
TIPOXKMIIKAMA ¥ THE3NOBMIIHBIMU CKOMJIEHUS MM yPaHOBBIX MMHEDAJIOB C
MOJIMGOEHUTOM ¥ IPYTHMH Py OJHBIMK MUIHEpaaMHu. Ha yuacrkax crymeHust
TpewuH WK NepeceyeHusl pa3HOOPUEHTHPOBAHHBIX 30HOK TPELMHOBATOC-
TH CeTh MONOGHEIX PYIHBIX [POXKHIIKOB Cryaercs, OBNOMKM TIOPOX
Ne30PUEHTUPYIOTCS], BO3HHMKAWT OpeKuneBHIHbIE TEKCTYphi PyIl. Takue
yUaCTK¥ B DYIHBIX TE€JIaX XapaKTepU3yHTCs HauboNee GOraTHIMU COIEPKA-
HUMSIMY ypaHa, 371eCh OBpasyTCsl PyAHBIE CTOJIDBL

Ilo Mepe ypajeHusi OT OCHOBHBIX PYIOKOHTPOJIMPYIOUINX PasjioMOB
MJIOTHOCTE PYHOBMEMAKIIKX TPEIMH MOCTENEHHO CHINKAETCsl. Chauana
Gonbliasi yaCTh TPEUIMH OPMEHTHPOBaHa MOUTH MapajjielbHO OCHOBHOMy
pasfioMy, NOTOM HOSIBIISIOTCS! TPEIMHBI HECKOJbKMX CHCTEM, HECYIIHX
opyIeHeHHe. [I71s1 3TUX YYaCTKOB XapaKTEPHH NpOXKUIIKOBO-BKpalieHHbIE
TEKCTYPHl Py € PANOBEHMH CONEPKAHUSMM YpaHa.

Ha Bonee 3HAUMTENBHOM pacCTOSIHMM OT LEHTPA PYHOJIOKaJM3alitit
npeobyafgaeT TOHKOBKpAJEHHOE pAccesHHOE OpYyNCHEHNE. TeKcTypHBIH
DMCYHOK TaKMX DyIl M DasMepbl arperatoB PYIHBIX MMHEDAJIOB HacTo
3aBMCAT OT NEPBHUUHON TEKCTYDPH! pMelameil Toponsl: (GIOUFaNbHOM,
cheponuUTOROi, NaBOGPEKUHEBOH UITN Kakoi-1mbo ppyroi. Pynn benHble.
KoHTypH DYyIHBIX T€J ONpPeNesIsitoTcs TOJIbKO 1O pe3yJibTaTaM onpoboBa-
Hus.

Tlo cocTaBy Pyl MECTOPOKIEHHs] OTHOCATCS K KOMITIEKCHBIM MOJIHO IeH-
ypaHOBHIM. B nporecce MuHEPanoofpasOBaHMS BBEINEISIOTCH yeTHIpe
cramuu: 1) KBapu-sRKepur-CyNbdunHas; 2) MONMOIEHUT-HACTYPaHOBAsE
3) KBaplI-(GI0OPHUT-KANBLUTOBAsT; 4) KBapL-IMKKUTOBAST.

OGpa30BaHMUIY BbijeNIEHHEIX MHHEPAJBHBIX KOMIIJIEKCOB MpEAIECTBO"
Bayia BepesuTH3alus BMENAIIUX NOPOJ, NPOsIBJICHHAs! Ha 3HAUNTENILHO
GONBLIMX TUIOIAMSIX, YEM ODJNACTH Pa3BUTHSI KHUJI, NMPOXWIKOB, I'HC3N M
BKpAIIEHHOCTH pyHBIX Mutepasios. He Becerna HabmofaeTcsi NIpHypoUeH-
HOCTb YPAHOBODYIHHIX TEJl K MaKCHMMaNbHO M3MEHEHHBIM NOpPOIaM, HTO
CBUIETENLCTBYET O pa’fiMyuM B XUMHM3ME IpoLecca Bepe3uTU3aLMK U
ypaHOBOTO Pynoobpa3oBaHusi ¥ O pa3phiBE BO BpEMEHU UX (hopMupOBaHUSI.
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B nepByn nopynHyH crammio MuHepanooOpazoBaHUS BO3HMKAOT
KBapL-aHKEPMTOBLIE MPOXUIIKY U XML €O chaneputoM, IalleHUTOM,
NUPUTOM, apCEHONMUPUTOM U IPYr¥Mu cylibtunamu. OCHOBHEIE 3amachi
YPaHOBBIX DYl CBsI3aHH CO BTOPOM — pYIIHOM cranueit. Bepyummu Mutepa-
JlaMu gIBJIFIOTCS HacTypaH, KodhhuHut, MoMOIeHUT ¥ rajleHuT B accolua-
nuy C XnOpl/ITOM U KaJIbIIMTOM.

B pynax MHOI¥MX MeCTOpOXIeHHII OTMEuaeTcsl NpsiMasi KoppeJIsiiioH-
Hasg 3aBUCHMOCTE MEXIy COpepxaHueM ypaHa u MoymmbneHa. Cynohuns
MonubaeHa (MomubneHut, uopmmaut, $eMonut) HabNonaloTcst B Bume
MeFIKUX TUIACTMHOK MeXAy NouKaMu u cthepoimraMu HacTypaHa u B
arperarax ¢ KodduturoM. OHM TaK)Ke CJaraT COBMECTHBIE KOJIIOMOp-
¢Hele 30HANBHBIE arperaTsl ¢ HacTypaHoM. TlocliepynHele cTajuy MPOSIBU-
nuch B GOpMUPOBaHMM KBapLEBHIX, KaNbLMTOBLIX, 6apuTOBBIX M (II00pH-
TOBBIX JMJI ¥ NPOXKUIIKOB ¢ HeOONbIMY BKIIIOUEHHUAMYU Ccylb¢unos. B Hux
BCTPEUAIoTCst MEJIKUE BRIOENICHNSI pereHepUpOBaHHOrO HACTypaHa.

Hameuaetcst onpenenenHast 30HaILHOCTL B NPOCTPAHCTBEHHOM pasMe-
HeHnY MUHEDPaJIbHBIX KOMILIEKCOB. Ha oTHOcuTensHo Gonbmux riybuHax
HMHTEHCHMBHO NPOSIBJIEHB! NIpoLieccht Gepeaurusanyy 1 npeobiananT nopyn-
HEIC MUHEpaJlbHble KOMIUIEKCH. 1lo Mepe npubnumxeHust K NMoBEpXHOCTH M
Ha ¢raHrax Goee OTueTNIMBO BHIpaXKeHs! abGUTH3AIMSI, XJIOpUTH3ANMS U
KapOoHaTy3anust BMEIamuX Nopoy, CONPOBOXKNaoIIue YDPaHOBOpPYIHbIE
U NoCJiepy NHEIE MUHEPAJILHBIE KOMIUIEKCHL.

Ins MecropoxneHuit 3Toiil IPynmbl XapaKTepHa NpOCTPaHCTBEHHAS
CBs13b € B/IM3NOBEPXHOCTHHIMU MHTPY3MBaMu, HEKKaMmu, TpyOKaMu BaphBa
KHCIIBEX Nopof, cbopMUpoBaBIIUMUCST Ha 3aBEPHIAIOIIEH CTaIMH bporeHHO-
T'0 pa3BUTHS CKJlaJiuaThix obyiacrei. MmnporepManbHasi nestTeNIbHOCTS HpO-
SIBUJI&CH TI0CTIe TIOJIHOM KOHCOJIMNAIMU NPUMIOBEDPXHOCTHBIX MAarMaTHuec-
KMX 04aroB KOHTMHEHTAJIEHOIO BYJIKAHU3Ma. BO3MOXHEIM HCTOYHUKOM TSi-
HENBIX METaJIOR, YpaHa u $ropa Morim GITh TIyBHMHHBIE MarMaTOreHHbIE
ouaru. 30HBI KPYTHEIX CKBO3HEIX M CKDBITBIX Pa3fiOMOB CIOCOBCTBOBANM
NOCTYMJIEHHI0 MMIPOTEPMATILHEIX PacTBOPOB B GNM3NOBEPXHOCTHHIE MOJISE
pasrpysku.

Ilo coBoKymHOCTM reojlormuecKux HablwoneHuit YCTaHOBJIEHO, uTO
PYROOTNOXEHUE NMPOUCXONUIIO MOA NOKPOBOM BYJIKAHMUECKUX TOpOI B

nHTlel%Bane riy6us 1500—2500 M ot noBepxHOCTH NPy TeMnepaTypax ot 270
o °C.

5.8.3. MecTopoxeHuns B CIIOXHBIX CJIOHCTBIX IIOKPOBAaX
BYJIKaHMYECKHMX AEIIpECcCHii

YpaHOBbIE MECTOPOXKIEHHUST B CJIOMCTHIX TOJINAX BYJIKAHUUECKMX merpec-
CHH CYmECTBEHHO OTJIMYAIOTCS 1O IeoNIOrMUecKOMY CTPOEHHIO U YCIIOBUSIM
JIoOKaNu3almn OpPYINEHEHUS] OT MECTOPOXJIEHUR B CyBBYNKaHMUECKUX
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pHTpy3uBax. OHY NPUYPOUYEHE K By JIKAHMUECKUM KallbIepaM, Kajbiepo-
KYTIOJIbHEIM CTPYKTYpaM, BYJIKAHO-TEKTOHMUYECKUM JeNpeccusiM Geckalb-
nepHoro Tuma. leoNloruueckasi CTPYKTypa MECTOPOXKIEHME U ycJoBusi
JIOKaJM3aLuMy OpyIEHEHUST B 3HAUMTENIbHOI CTENEHH 3aBUCSAT OT JIMTOJIOTH-
yecKuX OcoBeHHOCTel Mmopoj, cllaralliux pynoHOCHHE GJI0KH Ienpeccuil,
0COBEHHO OT X QU3NKO-MEXaHUUECKUX CBOMCTB B COUETaHMM C JIOKAJILHBI
My MpOSIBIIEHUSIMM Pa3pbIBHBIX HapYLICHMIL. Teosiorusi MeCTOPOXIEHUMN
storo tuna onucada b.M. CenbrioBbiM, B.JI. Bapcykoseiv, H.I1. JlarepoBeIM
u Ip. }

Haubolee 6aronpusiTHBIME 1T YPaHOBHIX MECTOPOXICHUM SIBJISIIOT-
cs1 ByJIKaHuuecKue Kajbneps! obpymenusi, IpuypoueHHbIE K 30HaM KpyT-
HBIX Pa3/IoMOB Ha IPEBHUX JKECTKUX BJIOKaX OPOTeHHHX CBOJOB. OOBIYHO
OHM OrPaHMUMBAIOTCS KPYMHEIMUM KOJIBLEBRIMU Da3floMaMy, IO KOTOPBIM
BHEQpSIMCh JyroobpasHeie cyOByJIKaHMUeCK1e MHTPY31M KMCIIBIX NOpOA.
OyHpaMeHT Kaflbliep CJIOKEH IPEBHUMHU rpaHuTaMu. CrioucTeie TOJIIU
3t y3uBHHX, NUPOKJIACTUYECKUX ¥ OCAOYHBIX NIOPOJ MOJIOre 3ajleraiot ¢
najeHueM K -LIeHTpY Kalibjlephl, MeCTaMi OCJIOKHEHHOH JIOKaJlbHbIMU
nporubaMu BTOPOTO NOPSIKa U KyNOJOBUIHBIMM HONHATUSIMU. YpaHoro-
PYIHEIE [OJIS, CBSI3aHHHIE C BYJIKAHMUCCKMMM KaJlbliepaMu nonobHoro
THIa, pacnolaraoTcsi B UX BHYTPEHHMX UacTsX M JIMHIb OTJEJIbHbBIE MECTO-
pOKIIEHUST KOHTPOJIMPYHTCS KpaeBRIMU KOJIBLIEBHIMM pa3jioMaMu. Cnouc-
THIE OCaJIOYHO-BYJIKAHOTEHHHEIE TIOpONBl  NpEenCcTaBIICHbI Tythdutamu,
TyQoreHHHMy MecyaHUKaMu u arjloMeparaMu, a pyHoBMellawlme -
urHUMGpuTamMy, Tytbamu u TyobpeKunsiMu Junapuros. Bospact ByJIKaHo-
FEHHOIi TONIIY — TO3IHUi1 Naneo30k.

B npenenax fenpeccuii paclpoCTpaHeHsl CEeKyliue cyOByIKaHUYeCKue
naiiKy ¥ ONMHOUHBIE JIAKKOJTONoNoGHbE HeDoJbiuyne Tejla KBapLEeBHIX
noptupos, benbaut-, rpaHut- ¥ rpaHopuoput-nopdupos. laiiku obpasyoT
MPOTSHKEHHBIE T05ICa, BRIXONSILIKE 3a MPENelIbl IeNPeccuil.

MecTopoxaeHusi Bo BHYTPeHHUMX uacTsiX 0DOCODJIEHHHX TeKTOHHUeC-
KuX GJIOKOB NpPOCTPaHCTBEHHO TSTOTEWT K 30HaM CKPHITHIX pasyioMoB. B
[IOTHHIX JIaBaX ¥ MCHUMOpuUTaX NocienHye MposiBJIEHb. B BUIIE OTHIETIHHBIX
MaJIOMOIIHEIX MPOCEUEK, a8 B MeHee NMPOYHHIX ByJKaHUTaX — OTUET/HBO B
Bune 30H ppobnenusi. OpylieHeHue pa3BUBAETCsl NPEUMYILECTBEHHO B
GrnaronpusITHHX NHPOKJIACTMYECKUX TOPONaX C OTHOCUTENIBHO BBICOKOM
MOPUCTOCTLI0 ¥ HU3KHMM TIPOYHOCTHBIMY CBOMCTBAMU.

B HekoTOpHIX paiioHaX CTpPOEHUE OCTATOUHOW BYJIKaHMueCKOoi menpec-
cuy OHIBaET OCJIOKHEHO 3KCTPY3UBHBIMU KYMOJiaMy JiaB KHCHIOrO COCTaBa,
BHE[IPUBIIMMUCS B MECTaX NepeceueHust NUHERHEX pasfioMOB B LIEHTPallb-
Hoit yactu nenpeccuut. OHO U3 MeCTOPOXIEeHUl NpuypoYeHO K BYIIKAHO-
reHHO-0CaJIOUHOMH ToJlLe, MepeKprBaloell ByJIKaHUYECKUil Kyroli JIKia-
putoB. Ero BHYTpeHHSIsT 4acTh CJIOKEHa KUCTIbIMM JIaBaMH, a ePEeKphIBak0-
1as ToJLa Pe3KO aHU3OTPONHA MO COCTABY ¥ CONEPXKUT 0CaJlOYHbIE Necya-
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Puc. 56. Ceonormueckuif paspes MONMOIEH-YypaHOBOIO MECTOPOXKIEHHS] HA CKJIIOHE
3KcTpy3uBHoro Kymnorna. Ifo B.M. Cenvyosy:

1 — nunapu! 3KCTPY3UBHOTO KyNona; 2 — MECYaHMKH ¥ TydonecyaHnky; 3 — aHmesUTOBLIE
nop¢upuIE: M ux 1y db; 4 ~ cheponMToBsie HrHUMODPUTL HEML3UTOR; 5§ — PaspHIBHLIE Hapyiie-

Husi; 6 — cTpaTHOPMHLIE PyJIHEE IUTOKBEPKY; 7 ~ KPYTONANAIOIINE KU M HKHIONONOGHbIE

LUTOKBEPKH

HUKY, TYQONeCUaHnKy, aHIe3UTOBbIE JIABHI ¥ CEKIINECs Ty(s — MTHUMO-
puttl. CyMMapHast MOIHOCTS 3TUX 0BpasoBaHuit 0,5~ 1 kM.

Ha MecTopoxnenusix BHIENSIETCs TpU CTPYKTYpHO-MOPGOIOrHUecKX
THUNa PyIHBIX TeJL: 1) nnactoobpasHele 3aNexu NPOKUITKOBO-BKPaIIEHHbBIX
PYX; 2) NuHeRHsle ITOKBEPKM; 3) JKUIbHHE DYmHHE Tesa. OCHOBHbIE
NPOMBINIJICHHBIE PYOH MpencTaBiieHb! MNacToOOpasHBIMM U JIMHEHEIMU
HITOKBEPKAaMH.

CrpatutopmHele pynHbe Tella JI0Kallu30BaHbl B TOPU3OHTAX cteponu-
TOBBIX MIHUMODUTOB ¥ JIMTOKJIACTUUECKMX TY(GOB KMCIIBIX MOPOJ, KOTO-
pii€e, nepeclauBasiCh C aHNE3uTOBEIMU NophupuTaMu, TydhamMu U HecuaHu-
KaMu, NePeKPLIBAIT KYTOJIOBUIHEIA 3KCTPY 3UB JiumaputoB (puc. 56).

Cpenu cNOMCTHIX TOPOX BHEIUHEN YacTy KyToJa Pa3sBuTH CJIOKHLIE TI0
Mopeornoruu crpatu)OpMHEIE ITOKBEPKOBHIE 3aJ1€X1 GOraTbIX MPOXKUIKO-
BO-BKpamnieHHeX pyn. st pynoBMeInanmmx urHuMGpuroB XapaxKTepHa
30HAJILHOCTB: B KPaeBbIX YacTHAX 3afieedl 370 IJIOTHBIE Ty(El, a B LIEHT-
PallbHBIX = cepoNuToBbie UTHUMBPUTHE ¢ (IIoUNAILHOR OCHOBHOI MacCoil.
O6orawmennrie ypaHoM yuactku (pynHeie CTONOBI) PacTosioKeHHl B BIOKax
HauBollpliel TPeLMHOBATOCTH: MEXIY KpYNHBIMH KpPYyTONaammuMu
paspbiBaMy 4 BIIOJIb MOJIOTMX TEKTOHUUECKUX HapylleHuil, a TakK)Xe Ha
yuacTKax neperuboB miacta urHUMOPUTOB MO MalieHUI0 ¥ MPOCTUPAHUIO.
YpaHoBOpynHasi MuHepaIu3anus NpeNcTaBeHa NPOKUIKAMY B UTHUMG-
puTaXx, pa3pymeHHbIX MeJKOH TPEIMHOBATOCTHI0. XapaKTepHs! NPOXIMIIKO-
BO-BKparnJIeHHHE ¥ NSTHUCTO-NOJIOCYATHE TEKCTYPHI DY IBL

Pynoemematonue urHuMGputil oTNMuaTCS OT BCEX OPYIUX nopon
Bonee Bricokoit 3hdeKTuBHON Nopuctocthlo (3,2 % nporus 1-2% nns
Ipyrux nopox paspesa), uto OGYCJIOBIIEHO BHICOKOA MUKpPOTpeUMHOBa-
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Puic. 57. Ceomnornyeckuil pa3pes PyJOHOCHOH 30HE! B CIIOMCTOH TOJILE MMPOKJIACTHEC-
kux nopog. o E.IL ConwwKuny: L

1 — paftky KBapLEBbIX Nopupos () u demsswtos (6); 2 — nonocuarsie Nunaputsy; 3 — Ty¢onec-
YaHMKWY, TYGHUTB, ariioMepats:; 4 -- 6pexuuy Qensauros ¥ KBapLEBLIX nopupos; 5 — TY(I)LI
(enp3uToB, KBApLEBLIX NOPGUMPOB; 6 — aHNE3UTOMALMTE! M KX 6pexumy; 7 - rpaHuTH GyHOaE
MeHTa; 8 — ypaHOBOPYIHBIE IUTOKBEPKY; 9 — Pa3pHIBHBLIE HAPYLUEHNS

TOCTBI0 MTHUMOpuTOB. CpenHsis MOIMHOCTH PYNOBMEINAOIIEro IOpU3OHTa
10—15m.

XKunooBpasHbie pynHse Tejia pa3MellaloTcsi B KPyTonanalolnix 30Hax
npobneHust BHyTPY MOHOJIMTHEIX TOPOX IKCTPy3uBa — BEPXHEH qacnzf
ByJIKaHMUeCKOro anmnapara LEHTPaJbHOTO THUla. 3t pynHele Tela npen
cTaBJIeHH GenHBIMY pyllaMu, KOTOpHE VMEKT MONYMHEHHOE NMPOMBIIIICH-
HOe 3HaueHue.

JIuteiitpie MITOKBEPKU U OTHEJILHEE JKUJILHEIC TeJla JIOKaJIM30BaHbl 13
clloycToll TOJIMIE TNUMPOKJIACTMYECKHMX TOpoN B MpefeNax pynOHOCHOM
KpyTonapammeii 3oubl (puc. 57). OcHOBHEIE Py[HEIE TeJla pacrionaraioTcs
HaJ| CKPHITEIME cyOBYJIKannueckumy jJaitkamu. Ilonoxenue opyneneHns B
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BEPTHKAJILHOM paspese onpenelisiercsl Npexne BCero JIMTOJIOrMUecKuM
COCTaBOM BMellaolux nopon. Pynp TsrorenT K nopopaM ¢ Oolsmioi
adbexinBHO NopuctocThio (Gonee 10 %) u BHCOKOH NPOHULAEMOCTRIO. K
BOIONMPOHULIAEMBIM KOJUIEKTOPaM OTHOCSTCSI TOPU3OHTH Ty OB, OpeKuuii u
urHuMmGpuros. CnaGo npoHunaeMsl NaBel (eNIb3UTOBR U aHIE3UTOB, rOpu-
30HTH JIaBOArJIOMEPATOR U NMECUaHMKORB, a TAKXKE IPaHUTOUIH, Cllarannme
dyHunament nenpeccurt. Ux nopucrocrs He npessimaet 0,5~ 1 %.

WcenenoBanus GpusnKo-MexXaHUUeCKHX CBOMCTB MOpoy NOKa3aly, uYTo
pynojioKanuaywomue noponst o6JanaloT MNOHWKEHHON IPOYHOCTBIO Ha
CKaTve, UX yOefibHast TPeIUHOBATOCTh B 5— 7 pa3 Beiwle, ueM B 6e3pynHbIX
nopopax. Bee 3o 06yclioBulo MHOTOSIDYCHOCTD [TPOSIBIIEHHS Opy IIEHEHUST
B mpeneiiax PyNOHOCHOW 30HEI M JIOKaJIM3alMi) ypaHOBOPYIHBIX TENl B
POy KTUBHHIX TOPU3OHTAaX.

Ilo MuHepasibHOMY COCTaBY BHIIEJISIOT IBa THUMa Pyl: Mallocylbdun-
HBlE HACTYypaHOBHIE M CyJIn(hHIHO-HACTYpaHOBHE. ManocynsbunHee py Ik,
npeobrananime B pyIHHX TellaX XWILHOro Tvna, obpasoBans KBapll-Hac-
TypaHOBHIM arperaroM. B Hux orMeuaercst Kod$hHHUT, HO OH MMeeT Noauu-
HeHHoe 3HaueHue. KomuuectBo cynsumoB — MoymbneHuTa, MUpHUTA U
raji€eHuTa — HEBeJKO.

B cynsthunHo-HaCTYpaHOBEIX pyHax, Claraiomux LITOKBEpPKU, HACTYy-
paH BCTpevaeTcsl B TeCHOM B3aUMONPOpacTaHMM C raJIEeHUTOM K1 Moymbne-
HutoM. Jlpyrue cyJisQuIb! npencraBieHbl NHPUTOM, challepuTOM, XallbKo-
MUPUTOM, MapKa3uToM U BJ1eK 1ol pynoi.

B nporiecce MuHepanooBpasoBaHust BHIENSIOT Tpy cTamuu: 1) KBapu-
(hI0opUTOBYIO; 2) HACTYPaHOBYIO; 3) KaNbLUT-GIOPHUTOBYIO.

dopMupoBaHME MUHEPAJIOB NPEIPYNHOR CTaguu CONPOBOXIAJIOCH
u3MeHeHusIMU BMemanlux nopoj. llupuna opeosla BO MHOrOM olpeners-
Jachk 3¢QeKTUBHOH MNOPUCTOCTHIO MOPON M HM3MEHSUIaCh OT HECKOJIBKHUX
CaHTHMETPOB HO JECSTKOB MeTpoB. B coctaBe HOBOOGPAa3OBaHHBIX MMHe-
paJloB npeofJlanaloT KBapll, CEpULIUT ¥ NUPUT, YTO COOTBETCTBYET (opma-
nnu Gepesntos. HMullsl ¥ NpOXUIIKH CJIOXEHBI (JIOOPUTOM, KaJIBLUTOM,
GapuToM C BEIIIEJIEHUSIMYU TaJIEHUTA.

B pyanyio cranuio cGopMupoBaJIMCh HACTYPaHOBHIE M raJIeHNT-MOJINO-
NEHUT-HACTYpPAHOBBIE JKMJIBI, NPOXWIKHM M BKpAIJIEHHOCTh YypPaHOBBIX
MUHEpAloB ¢ rajeHUTOM M nupuroM. B 3aBucuMoctu oT (hmanKo-MexaHu-
YeCKUX CBOACTB MOPON M MHTEHCHBHOCTH TEKTOHMYECKHX IBIDKEHHIA
NposiBIICHb! OpeKuMeBHIIHBIE, NPOXHUIIKOBHIE K BKpanJIeHHbIE TEKCTYpEH
pyn. Manocynstunteie pynsl Npeoblanalor B BEPXHUX YacTSX MeCTOpOX-
neHuii, ¢ rnyCuHoit BospactaeT IOt Cyyb¢uAoB. I'NMaBHBIM YypaHOBBIM
MMHEpAJIOM SIBJISIETCH HACTYpaH, OH OTJIaraeTcs B BHe KPYMHBIX N0UEK, a
raneHut, MoMOIEeHUT U Jpyrue CcyJibQUIBl 3aMoJIHSIT MEXIOUeUHoe
IPOCTPAHCTBO WIM TPEmUHKMN B HacrypaHe. KogduHur Toxe orMmeueH B
pyIax, HO BCTpeYaeTcs penKo.
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OKOJI0 HACTYPaHOBBIX M HACTYPaH-CYNbQUOHBIX KU U MPOXKUIIKOB
BO3HUKAIOT OPEOJibl MI3MEHEHHEIX NOPOoJ CIIOXHOro cocraBa. B Omnxaiimeit
OKOJIOpYIHOH 30HE IVIaBHYyI0 pOSib UIPalT allbOut, XJIOpUT U KallbLuT; 1o
Mepe ypalleHusl OT Hee BBIOEJISIOTCS] 30HBI aprufifiu3anmu + (KaoJIMHUT Ut
MOHTMOPMIIOHUT) ¥ HOKpacHeHust (T€tut, rumporetur u reMatut). lnpuna
opeoJla usMeHeHHBIX nopon pocruraer 1 M. Haubosnee orueTsiMBO TakKue
u3MeHeHUS NPOSIBYIEHH Ha [Jy0OKMX TOpPU30HTaX MECTOPOXKIEHMIT 0KOJIO
TMHEHHHX HMTOKBEPKOB. [Ipu nmpubmnkeHuH K MOBEPXHOCTM HHTEHCUB-
HOCThL OKOJIODYHHBIX HM3MEHEHMII YMEHBLIIAEeTCs] M Ha CaMBIX BEpXHHUX
TOPU30OHTAX COXPaHSETCsT JMilh HE3HAUMTEIbHEI Opeosl reMaTUTU3aLUH.

B nmocnepynHywo cranuio obpa3zoBaHsl KapGonarHele, ¢imooput-6aputo-
BHe U CyNbGuuHBe Xullbl U NPOXKUIKU., B KaNbIMTOBHIX NPOXUIIKEX
BCTpeualoTcss HeGollbline CKOMNJIEHUST pereHepupoBaHHOrO HaCcTy paHa.

BrisgBrieHEI HEKOTOpEIE 3aKOHOMEPHOCTH NPOCTPAHCTBEHHOO pasMellie-
Hus MuHEpaJIbHBIX KOMIJIEKCOB. B HampapieHusix K IOBEPXHOCTA U
¢naHraM MecTOPOXHIEHMII OTMEUeHa CMeHa MHuHEpalloB paHHUX Cranuit
MuHepajm3anuu 6ollee No3HUMH.

PaccMoTpeHHBle OCODEHHOCTM 30HAILHOCTM ¥ MOpdOJIoruM pyHHBIX
TeJl, MUHEpaJIbHOTO COCTaBa Y METACOMATMUECKUX U3MEHEHUIl CBUIETEIh
cTBy1oT 00 YMEeHbIeHUy MHTEHCMBHOCTU Npoliecca MuHepanoobpasopaHust
BEEPX MO BOCCTaHUI0 PYROHOCHOM 30HBL, T. €. B HanpaBJieHuy Hpenrosiara-
€MOT0 JBIXEHMST BOCXOISILIEro NMOTOKa MUHEPalM30BaHHEIX PacTBOPOB —
OT OCHOBaHHS HeNnpeccuil K MOBEPXHOCTH.

Ilo reHesucy MeCTOpPOXREHUSI NAHHOU TpyNNEl CHENYET OTHOCUTH K
rUOpoTEPMaryibHbBIM BYJNKaHOreHHbIM. [I0 COBOKYHHOCTHM I'€OJIOrMUecKHX
HaOmoneHud ¢ y4eTOM HAaHHBIX M3OTONHHIX aHallu3OB ypaHOBBIX pyll U
MarMaTMueCKMX KOMIIEKCOB 'YCTaHOBIIeE HE3HAuMTellbHEI Pas’phiB BO
BpEMEHM MEXIIy BYIKaHMYECKOM NESTE/IbHOCThIO, BHEIPEHUEM IO3IHUX
Iaek u GopMuUpoBaHMEM YpaHOBHIX Py, MPOUCXONUBIIEM B OJM3NOoBEpX-
HOCTHHIX YCJIOBUSIX B uHTepBaste riybuH ot 300 po 1000 M ot noBepxHoCTH
TOTO BpEMEHU.

Temnepatyps oGpa3oBaHust pa3lMUHHIX MUHEPAJIBHBIX KOMIUIEKCOB OT
paHHMUX K [o3aHuM n3MeHsiiucs ot 340 no 180 °C.

HccnenoBarenu, M3yyapHIM€ 3T MECTOPOXKHIEHHMSI, CUMTAlT, 4TO B
pynoobpa3oBaHuM NMPUHUMASM yyacTHE Balo3Hble BONH Malleoapre3maH-
CKOIt cucTeMn frenpeccuu. UCTOUHMKOM yPaHOBHIX Pyl KPOME MarMaToreH-
HOro Morjiu ObITh NMOPOJIbI, OKPYIKaIHe OENPEecCHio, 1 OTHEJILHBIE BOJO-
NPOHUIAEMBIC TOPU3OHTHI TY(DOB, BHITOJIHSOINKE €€.

HecMotpst Ha HEKOTOpHIE pa3jMuusi B reoJIOTMUECKOM CTPOEHMM TPEX
BBEIIEJICHHBIX TPYNI  ypaHOBBIX MECTOPOXOeHuit MoNubneH-ypaHOBO

¢dopmamu ux obbeuHsIeT ODINIHOCTD YCJIOBXH{ POPMUPOBaHUSI.
Ilo Mepe npubmmxeHnst K MOBEPXHOCTH MHTEHCUMBHOCTH OKOJIODYIIHBIX
usMeHeHuit yMeHsmaercss. B okonoxulisHo# MeTacoMaTUuecKoi KOJIOHKE
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WUCUE3aT BHYTPEHHUE U TNPOMEKYTOUHHIC 30HBI, ¥ Ha CaMBIX BEPXHUX
rOpU30HTaX COXpaHAETCH JMilb He3HAUUTENILHBI Opeo)l reMaTUTU3auM.

YpaHoBeie pyns oOpa3oBaHel KBapl-HacTypaHOEBIM arperatoM ¢
HeOONLIIYM KOMMUECTBOM MONMOpeHuTa, NMUpUTa, ralleHuTa u Opyrux
cyindunos. U3 xulbHeIX MOCHEPYRHBIX MUHEPAJIOB NPUCYTCTBYIT aHKe-
DPUT, KaJbIMT, KOTOPEIE UMEIT HE3HAUUTENILHOE pacnpocTpaHeHue.

Bce rpynmel MonubreH-ypaHOBEIX MECTOPOMIEHMI OTHOCATCH K
KJIacCy TIHOpOTEPMallbHBIX MOCTMaTMaTHMUECKUX, XapaKTEPU3YIOLMXCSI
YCTOMUMBON OPOCTPAHCTBEHHOU CBS3BK C KOHTUHEHTAJIbHBIM BYJIKaHU3-
MOM MO3/IHEOPOTeHHBIX MarMaTuuecKux ¢opManmii (rpaHUT-NUIapUTOBOI,
aHIIe3UT-IMIAPUTOBOM), NPENCTaBIICHHHX WHTPY3MBHO-BYJIKaHUUECKUMU
KOMIIJIeKcaMy nopop. YcraHap/MBaeTcs TakKiKe TapareHeTuyecKasi CBsI3b
CUOPOTEPMalIbHBIX PYHOHOCHBIX PAacTBOPOB C MpPOSIBJICHUEM BYJIKaHOTEH-
HOT0 MarMaTtusMa. Y paHOBODY HHBIIT rUIIpOTEPManbHEI MPOLIECC OTHOCUTCS
K 3aBepuiaiolieMy 3Tany MoCTMarMaTuuecKoi I'yIpoTepManbHOl nesiTellb-
Hoctu. Ilo pmaHHBIM M30TOMHBIX ONpenelleHuit BO3pacra, OH OTOpPBaH OT
CTAHOBIIEHMS MOCJNIENHUX MarMaTuuecKux obpaszoBaHuii Ha IIEPBHIE JIECSIT-
Ku MuJUmoHoB Jier. CaMpiMu OJIuaKuMu MO BO3pacTy K OpyIeHeHUIo
SABJISTIOTCS NalfKu cpenHero 1 OCHOBHOTO COCTaBa.

dopMupoBaHue MeCTOpPOXNeHuit MofmbneH-ypaHoBoi  topMarmum
NMPOUCXON#JIO B MPUMOBEPXHOCTHBIX YCIIOBUSIX U HA yMEPEHHBIX rybuHax.
Tak, rnybuHa ofpasoBaHMsI MECTOPOXHNEHMII B OCallOUHBIX Topojax
CKJIaNuaTHIX TEOCHMHKJIMHAJIBHBIX KOMITIEKCOB, a TaKXe B MacCCHMBHEHIX
noponax IKCTPY3UBHBIX, JKEPJIOBHIX M CcyOByJIKaHuuecKux thanmil cocras-
nster 500- 1000 M npu  BEPTHKAJILHOM pasMaxe YpaHOBODYIHHIX TeNl [0
1000 M. Eme 6/mmke K MOBEPXHOCTY HAKANMMBAJIMChL Py bl MECTOPOKIEHU,
3aNieraloIux B CJIOUCTHIX ToMIax 3¢¢ys3uBOB u OcamouHeIX nopop. s
HuX XxapaktepHa riy6uHa 400-500M or pHeBHoOII NOBepXHOCTH, MNpH
BepTUKallbHOM pasMaxe — 500-700 m.

PacueTrl NOKa3LIBAIOT, YTO JINTOCTATUUECKOE IaBJIEHHUE TIPU OTJIONEHMM
YPaHOBODYHIHBIX MuHEpaJlbHBIX accommanuii  coctasisier  (160-375)X
X105 Ila, a runpocraruueckoe — (80—150) - 10511a. ’

T'upporepMaNbHEIA TTpoLece NPOXoaMIl MHOTOCTaqUIHO U Iy NTbCaIMoH-
Ho. IlpenpynHeie cranum MeTacCOMaTUUECKOro u3MeHeHus 1opoy, Npencra-
BJIeHHBIE Bepesurusammeii, Nporekanu nmpu 330-250 °C u pH = 3,3 — 5,5.
MuHepalsl ypaHOBopyRHOE ctamuu (opMupoBaimichk Npu TeMIEpaTypax,
6ruskpx K 200 °C, a nocfiepyIHEIE XUIBLHBIE MUHEPaJbHHE accoumanmy -
npu 150-60 °C.

Ilo moBony BO3MOMXHOrO MCTOYHMKA ypaHa INMoKa uTo HE CYILecTBYET
enuHoro MHeHus. OpHaxko OCONBHIMHCTBO ucCClleNoBaTtelleil CBSA3LIBAIOT
YPaHOBBIl pyHOreHes ¢ MarMaTMYeCKUMM BHYTPUKOPOBHIMM OuaraMu,
CYIECTBOBABIIYMY B OpOreHHBIM TOCIereoCHHKIIMHANBHBINA  Iepuon
pasBUTHSI TPOBUHLMI. JTO NONTBEPKIAETCS HallMuyeM XapaKTepHBIX
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CeMeliCTB TUIPOTEPMalIbHBIX YPaHOBHIX MECTOPOXKIEHuil, obpasylommx
enuHeie GoOpMaLMOHHBIE Psifibl, GJIM30CTHI0 1O BPEMEHHM OCHOBHBIX 3TI0X
ypaHOBOT'O PYIIOreHe3a M CaMbIX TO3NHMX OPOreHHBIX MarMaTHyeCKMX
¢dopMalmil, NpUypOUEeHHOCTbI0 MECTOPOXKIEHUH YPaHa K KPYIIHBIM Marmo-
BHIBOISINMM pa3fioMaM B 3eMHOIl Kope, KOHTPOJIMPYIOLMM TOJIOXKEHUE
BYJIKQHOB, runabuccasibHEIX WHTPY3UBOB M 30H MHTEHCUBHOTO METacoMa-
To3a. PynHbie Tena OOBIUHO 3aJieraldT BHYTpU 30H METaCOMATUTOB M UX
MOJIOJKEHHE olpenesisieTcs JIOKANBbHBIMM CTPYKTYpaMu OoJlee BBICOKUX
nopsinKoB. OTMeueHa TaKike GM30CTH reoXUMMUYECKOH Crenuanusanmu
Hauboree Mo3NHMUX MarMaTUYECKMX KOMIUIEKCOB U YPaHOBHIX  DyI (OBH-
nieHue KoHuenTpauuu P, V, Mo, Be, Sr wiu Be, Zn, V, Mo, Pb).

B mocrnenHue rogel npuBoputcst Bee Goblle HaKToOB, yKasHBawIMX Ha
BO3MOXHOCTb 3aMMCTBOBaHUS ypaHa, a TaKxe Liellouelt, 1mellouHo3eMerlb-
HBIX 3JIEMEHTOB, Cepbl, HUKeJsT, KobalbTa 1 Apyrux KOMIMOHEHTOB U3 BMe-
WAanIuX nopod. IT0 NOATBEPXKIAETCS OJM30CTLI0 M3OTOMHOIO COCTaBa
cepHl ¥ CBUHIIA pyH Y BMELIAUIMX IOpPOJl, COCTABOM Tra30BO-XMIKUX
BKJIUEHU1, HEKOTOPHIMU 3aKOHOMEPHOCTSIMM TPOCTPaHCTBEHHOTO pas-
MelleHYs! YPaHOBOPY NHBIX CKOMJIEHUI.

5.9. MECTOPOIIIEHHS IIOOPHT-YPAHOBOH ®OPMAIIHA
B BYJIKAHO-TEKTOHHYECKHX JAENPECCHAX

l'eonoruueckast xapaKTepuCTHKa MeCTOPOXIEHMM u uX MNOJIOKEeHUst B

. paiioHe TIpUBOIMTCS MO MaTe€puanaM, oONyOlIMKoBaHHHIM B paborax

®.1. Bonmscona, B.M. Kasanckoro, H.N. Jlasepoma, U.C. MonHuKoBa,
I.B. MenpHUKOBa U IPYTHX UCCIIENOBATENE.

PaccMaTpuBaeMble MECTODOMKIICHUS HMEIOT BaKHOE [MPOMBIIJIEHHOE
3HaueHye. OHu 3aNleranT B CAOKHOM KOMITJIEKCE MOpOR aHne3UT-Nunapu-
TOBOM (opMaly KOHTHMHEHTAJIBHOTO Me3030McKOoro ByJlKaHMsMa B obJa-
CTSIX TEKTOHO-MarMaTuuecKoit aKTuBu3anuu. Mesosoiickass TeKTOHO-
MarMatuyecKasi ak TMBU3alust HaJloxuJlach Ha reoCHHKIIMHANBHO-CKJigiua-
TYy10 06J1aCTh, KOHCOJIMIMPOBAHHYI0 B paHHEM Nalleosoe. MecTopoxpeHust
OpUypoYeHbl K ByJIKAHO-TEKTOHMUECKOH Jernpeccuu KallbJepHOro THMa
(nenpeccuu npocenanus). Tlepudepust menpeccuu orpaHuueHa Myroobpas-
HBIMU pasjloMaMy KallbJlepbl, KOTOpHIE ONpENesISIuT IPaHulbl TIOManu
PYIIHOTO TOJIS,

B crpaturpatuueckoM paspese BHINENSIETCS JBa CTPYKTYPHBIX 3Taxa.
HinxHuil clloxeH rHeHCOBUnHBIMM KPYITHO- M CPENHE3EPHUCTHIMU TpaHu-
TaMy ¢ KCEHOJIMTaMU NPEeBHUX KPUCTAJIIMUECKUX CJIAHIIEB ¥ MpaMopu3o-
BaHHHIX usBecTHaKOB (puc. 58). ®yHpaMeHT Opereprnell IUIMTENBHYIO
3BOJIIOLIMIO, 3aBepUIMBINYIOCS (opMUPOBaHMEM MHTpareoaHTHKIMHAILHOTO
MONHSATUS B PaHHEM Nalleo3oe.
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Puc. 58. [eoNoro-cTpyKTypHast cxema ¢yHIaMeHTa pyHOHOCHOM TEKTOHO-BYJIKaHMYeC-
xo#i penpeccuu. o H.C. Moonukosy.

1—3 — KCEeHONMTLI KPHCTASLTUYECKKX NOPON B allMKaNbHOM YacTHi rpaHMTonaHoro Maccuea: 1 —
[OJIOMUTH3NPOBAHHEIX M3BECTHSIKOB, 2 — KPUCTAIITMUECKYX CNaHLes, 3 — ambuboimros; 4—~7 —
rparuroupabl: 4 — rpaHMTOrHeice!, 5—~6 — rparutht (5 — 6uoTHTOBBIE, 6 — CpENHE-METIKO3EePHUC-
THIE JIEAKOKpaToBRIe), 7 — paliKoobpasHbie cybByNKaHnueckue Tena; 8§ — pallky OCHOBHOrO
coctapa; 9—10 — pasnomer: § — Kombuenrle, 10 — Kpyrtonagaioume Jmuedinsie; 11 — ypaHoso-
Py OHBIE CKOMJIEHUs: B roponax (yHnamenta; 12 — NpoeKuys Ha KPoBNio (GyHAAMEHTa Py HHBIX
CKOIIEHUH B By JIKAHOr€HHO-0CANOYHOM yexnie; 13 — 30Ha MaKCHMMaInbHOW pafguoreoXMMHUYECKoi
mmbdeperuyalyy Nopon ¢pyHpaMenTa

OCHOBHBIMU OCOBEHHOCTSIMU cOCTaBa ¢yHIaMeHTa SIBIISIIOTCSI TE€TEPOo-
reHHOCTh ¥ pPasHOBO3PaCTHOCTh CHAraloiiuX ero nopof, NposIBAEHHOCTh
MeTacoMATHUECKUX, MaNyHreHHO-aHaTEKTUUECKUX UM MHTIPY3UBHHIX (OpM
rpaHuTo0bpasoBaHust, 3aMeTHast pollb MPONYKTOB IJMTENBHOIO U MHOro-
3TaMHOTO Mpoliecca KpeMHEMEJIOYHOr0 METacoMaro3a. JTOT  MpOLece
COMPOBOXNAJIC BHIHOCOM Kamblsl, MarHusi ¥ j)xeliesa, NpuBHOCOM Kpe-
MHe3eMa, KalMg ¥ Hatpust. MaKcuMamnbHOM KalMIuNaru3aluu IOpOnE:
dyHnaMeHTa NonBEPranych B CBSI3U ¢ NMO3NHENase030HCKUM rpaHuToobpa-
soBauueM. Haubolnbiiasi MHTEHCHUBHOCTH IPOLIECCOB KpEMHEILEJIOUHOro
MeTacoMaTo3a OTMeuaeTcss BHONb 30H KPYINHHIX pasiloMoB. JmiTenbHb
KpeMHeleJIouHoW MeTacoMaTo3 B Noponax ¢yHnaMeHTa CONPOBOXIAJICS
NPUBHOCOM ypaHa U MOBHIEHUEM €0 CONEPKaHUs B U3MECHEHHBIX IpaHu-
Tax 110 6,9 - 10-4 %,

BepxHuii CTPYKTYpPHBIH 3Ta)X MpEICTaBJieH YeXJIoM 0CafioYHO-BYJIKa-
HOreHHBIX TOpOJ, paspesbl KOTOphIX HauboJiee MOJIHO COXpPaHMINCL B
KanbAepHeix nenpeccusix. llopomb! 3alleraloT MOYTH TOPM3OHTAJIBHO UJIM
MOJIOro HaKJIOHEHH! K LIEHTPY Henpeccuil. B KX cTpoeHMH BBIIENSTIOTCS IBE
TOMIM, OTBEYalIe IByM LMKJIaM BYJIKaHU3Ma Me3030icKOH MarmMatu-
yecK oM aKTUBU3alliu.
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B ocHoBanuu HyKHe# Tonuy HabmonatTcst rpyboobiioMouttle 6a3allb-
Hbl€ KOHIJIOMepaTsl ¥ rpaBeJIuThl ¢ MaTIOMOUIHBIMU [POCJIOSIMU MecyaHu-
KOB W aJIEBpOJMTOB. BhIUIe Pa3BUTH MOIMHEIE CTpaTUGUIMpPOBAHHBIE TENA
OazanpToB, ange3uroba3alibTOB, MOKPOBH TPaXHOAUMTOB M HMX UCHUM-
OputoB. Jdbdys3uBs uepenyloTcs ¢ MaJIOMOINHBIMYM, HO BBINEPIKAHHEI-
MU TOpU3OHTAMM TEPPMICHHHIX Nopoy. MouHocTH nNokposos (Gazans-
TOB, aHOE3WTOB, NAIMTOB) B Mpelefiax KanpuepHoro mnporuba uame-
HSTI0TCSI B IMpPOKUX npenellaxX ([o MONHOro BHKJIMHUBAHUS Ha OTHENILHEIX
yuacTKaX), HO CyMMapHasi MOIMHOCTh TOJINM BHIIEpKAHa M COCTaBJISIET
NEPBLIE COTHH METPOB.

Tlopome! BepxXHER TOMIY ¢ Pa3MBIBOM 3aJ1eraloT Ha MOpoNax HuKHEH.
Hecornacue HauboJllee OTUET/IMBO BHPAKEHO B HEHTpaAJILHOM yacTy nernpec-
cun. Paspes HauuHaeTcst TEPPUreHHBIMM 0CaIIOUHBIMY NTOpONaMy Y TMO3IHU-
My BazalibTaMy, KOTOpHE XapaKTepusyloT Hauallo BTOpOTo LuKIa 3¢oy-
3uBHOIl negTellbHocTH. BBepx Mo paspe3y ocHobHeie 3¢¢y3uBel mocle-
IOBaTeJIbHO uepe3 TOPM3OHTH OCAJIOYHBIX Nopon U TydonecyaHUKOB
cMeHsoTCcsl manutaMu 4 Tyhamu nanutoB. 3asepluaercsl 3¢h¢y3uBHHI
pa3spe3 MOLIHOM NauKoil MOHOTOHHBIX (ltounansHeX Gelbautos. Haubonee
aHauMTeNbHEIE KJlapKoBble KOHIeHTpaimu ypaHa (o 15— 20 r/t) ormeuator-
cf B caMEBIX MOJIOIBIX MOpONax yAbTpaKuclloro cocraBa. MoLHOCTE BepX-
Hell TOJHIM COMOCTaB¥Ma C MOIIHOCTBI0 HIDKHEH M cocTaBlIsIeT TaKiKe Hec-
KOJIBKO COTEH METPOR.

3akaHuuBaercs nponecc GopMUPOBaHMS BYJIKAHOMEHHHIX T0POX pyn-
HOro noJist BHelIpeHueM CYOBYJIKAHUUECKUX UHTpY3ull I'DaHOCHEHHTOB,
[aeK JIMNapuToB ¥ aHnesuToB. PRyLue cyOBYNKaHUUeCKHe Tejla ¥ IKCTpy-
3MBH 3aJ1€UMBAOT B OCHOBHOM IyrooOpasHble pasphlBel Ha nepudepuu
KaJlbHephbl.

AHami3 reollorMyecKoro CTPOEHUsT U TeTPOXMMUYECKOro CocTaBa
MopoJ;  OCAIOUHO-BYJIKAHOTEHHOTO ueXJla JENMPECCHOHHHIX CTPYKTYD
MO3BOJIUJI caellaTh HEKOTOPHE BEIBOAK 00 MCTOPUHU pa3BUTHS NIO3IHEME30-
30MCKOH TEKTOHO-MarMaTnuecKol aK TMBU3alMu.

1. OcanouHo-ByJIKaHOT€HHEIE OTJIOKEHusI ofpasobBalluck B KOHTH-
HEHTaJIbHEIX YCJIOBUSIX pU BePTMKAJbHBIX ITIHIOOBBIX MEPEMELICHUSX M0
pasiioMaM. PynHoe noJle xapaKTepusyercst 6JI0KOBBIM CTpoeHueM. B ony-
meHHbIX OJI0Kax c¢opMUpOBaCh MOJIHBIE pPa3pesbl, a B NPUIMOAHATHIX —
cokpaiieHHrIe. [luddepeHIpoBaHHEE JBUKeHUs ONIOKOB IpoTeKau
CUHXPOHHO OTHENLHHIM (Ga3zaM ByJIKaHM3Ma, a HanpaBJICHUsT NBUXECHUH
MEHSIUCH.

2. TeKTOHO-MarMaTUuecKast akTupu3alus NposiBuiiack B OOHOBJIEHUU
30H Pa3JioMOB, OHM JIOCTUIJIM BEPXHEH MaHTHM U MOCHYIKUIIM KaHaJloM IJist
MOCTYIUIEHUST B BEPXHME TOPU3OHTHI MarM OCHOBHOI'O COCTaBa, COMNpo-
BOX[aeMBIX MOIIHBIMM TEIJIOBHIMM TotokaMu u ¢monmamu. Ilom nx
BIlusiHYEM BONM3Y pasjioMa Ha ryOuHe OKOJIO 5 KM BO3HMK BHYTPUKODO-
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BhI1 MarMaTuuecKuil oyar — MCTOUHMK IJisT TIOCTYTIFIeHuS MarM CpeIHEero u
KHUCHIOro coctaBa. B peaynbrare MarMaTuueckoil nesiTelIbHOCTH MPOM3OLIIIO
npocenaHue KpOBJM U BO3HUKIIA Kalbliepa, BHINOIHEHHAd NpoayKTaMu
MarMaTMuYecKoi JEATeNbHOCTH: TOKPOBaMHU JaB Kucjloro ¥ OCHOBHOIO
cocTaBa, TythaMu u QenbauTaMu.

YepenoBaHue B pa3pese nenpeccud BYJIKGHOTEHHBIX NOPOX pe3KOo
KOHTpACTHOr0 MEeTPOXUMHUUECKOr0 COCTaBa, B COBOKYMHOCTH 0Bpasyoiux
CTIOXHBIM TeTepOreHHkIN pa3pe3 ¢ MHOrOUMCIIEHHBIMU BHIEPIKaHHBIMU TIO
niouany NOJIMMUKTOBLIMY TePPUTeHHBIMU TTOpOJIaMH, CBUIETENLCTBYET O
CMEHe UCKIIOUMTENIBHO aKTMBHOIO TEKTOHHWUECKOrO peXMMa Ha OTHOCU-
TEJIbHO CMOKOITHEIE NIeproIkl 0CaIKOHAKONIICHUS.

3. BynkaHuuecKue NOKpOBHI ¥ pBYLIME Tella (GOpMUpOBAIMCH NpU
NPEPHIBUCTOM, HO MOBTOPSIONIEMCS BO BpEMEHU NEHCTBUY KaK MaHTUIHBIX
U rly6MHHO-KOPOBBIX, TaK U cualluyecKuX, BHYTPMKOPOBEIX Marmatu-
YECKUX 0YaroB, TaK KaK B XOpOMO CTaTMGUIIMPOBAHHOM pa3pesae Hapsany ¢
3¢dyauBaMu cpenHero ¥ yALTpaKUCIIOrO CoCTaBa HeONHOKpPaTHO OTMeua-
I0TCST MOKPOBH 1 faiikooGpasHsle Tella OJIMBUHOBLIX 0a3al1bTOB.

Pasnuupe JMTONIOrMYECKOro COCTaBa MOpOJ HaXOOMT OTpakxeHue B
CYLIECTBEHHBIX OTJIMUuAX UX Gu3uKo-MexaHuuyecKux cBoicTB. Tpaxunairm-
T ¥ HETB3UTHl OTIIMYATCH OT IpYyrux 3bodys3uBoB ¥ KaUECTBEHHO CXOJHH
Mexny coboil BrIcOKO# 3¢dekTuBHON Mopucrocthio (mo 15 %) u ckion-
HOCTBI0 K XpyNKuM pedopManpsiM. Bricokoifl mepBuuHO#l NOPUCTOCTHIO
obnapanT U TyQoreHHo-ocafoyHble Mopojsl, HO B OTNIMuue oT 3¢ y3uBoB
OHH foJiee NIIaCTUUHBL.

PynHoe moyie uMeeT MelIKOBJIOKOBOE CTPOEHHE U XapaKTepU3yercst
HallmyueM MHOTOUMCIICHHHIX Da3jIoOMOB U 30H MENKOH TpemuHOBAaTOCTHU.
Bce 310 obecneuuno ¢opMupoBaHue B pa3HBIX YacTsIX TETEPOreHHOro
crpaturpaduueckoro paspesa obnacreit NOBHIIEHHONH NPOHMUIIAEMOCTY J1J1s1
pPa3rpy3K# HamopHBIX TMAPOTEPMAJIBHBEIX CUCTEM B JIOKAILHBIX CTPYKTYD-
HBIX y37aX NepeceueHus! pa3HOOPUEHTUPOBAHHBIX Pa3fIOMOB UM COMPSDKEH-
HBIX C HUMU 30H TOBBILIEHHOH TPEMHOBATOCTU. 3aKOHOMEPHOCTH JIOKa-
AM33UMU OpyIeHEeHHsT BO MHOTOM ONpPENEJISIOTCH UIMPOKUM pa3BuTHEM
passioMOB, KOTOPHE MNMO-pa3sHOMY IpPOSIBIIEHHI B OCHOBaHMM neTpeccuM U
cpely 0CalloYHO-BY JIKAHOT€HHBIX OTJIOKEHMIA.

Boinensiiorcst Tpu OCHOBHEIE IPYTIIIHE Pa3pHBOB. IlepByI0 NMpeacTaBisiioT
NpsIMOJIMHEHHBE TEKTOHWUECKUE HIBH M CHCTEMBI COJIMKEHHBIX TPEIUH,
KOTOpHIE YHACJIENOBaHbI OT pa3NioMoB ¢yHnaMeHTa. YacTh M3 HUX OTHOCUT-
¢Sl K CKBO3HBIM pasjioMaM, TaK KaK HaJ pasjloMamu B QyHpaMeHTe OHu
nepeceKaloT Bech paspe3 0CaoyHO-BY AKaHOreHHBIX nopoy. JIpyrue uMenT
MO BEPTUKallM MPEPHIBUCTOE CTPOEHUE. ITO CHCTEMA TPEILUMH, OTYETIIMBO
BHPaXEHHBIX TOJIBKO B BJIaroNpUSATHRIX IIST TPEIMHOBATOCTY FOPU3OHTaX
nopon. OHu TpacCUpPYIOT CKPBITHE Pa3fioMbl (hyHRaMeHTa. Y3Jinl mepeceue-
HUI CKBO3HBIX U CKDHITHIX Pa3J/IOMOB onpenelsiior Haubollee Graronpust-
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¥ ypaHa o TopHA

i nmenpeccuy (a) ¥ rpaduKH pacnpeneNieHns KOHUEHTpaly

Puc. 59. Feonornyeckuil pa3pes TeKTOHO-BYNKaHHYECKo
B rpanuTonmax ¢yunamenta (6). Ho H.C. Moonukoay:

1 - denpantel; 2 — aHae3nTo623ab 51

TPAHUTOUNELL: 6 — aTINIUTOBUAHEIE, 7

it ypaHa

KoK paroBeie, 9 — nopbupobnactoskie Guotutosste, 10 — rpaHuTO-

; 3 — TpaxunatmrL 4 ~ KOHTJIOMEDATH, IDABESUTE U TIECUaHUKY; 5 — NaltKU OCHOBHOTO cocrana; 6~10 —
— 0671aCTH TOHMX EHHBIX CONePXaHMN

=~ NerMarougHeIe, 8~ CPEHE3EPHUCTRIC JIE!

rHeMcst; 11 — paspbiBHEIE Hapyluerus; 12 — pypurle rema; 13



HBle YCJIOBMS JIOKayu3anun opylieHeHusi. B rpanutHoM nokone ($yHna-
MEHTE) Pas3jioMsl MNposiBJieHb! (ojlee ueTKo, CONMPOBOXKIAIOTCS IBaMu
MUIOHUTM3aLMY, BpeKUMpoBaHUst 1 30HON KaraKJiasupOBaHHHIX Topoi. B
npeneiax pas3JIoMOB 3TOi PyMIbl YPaHOBOE OpyINEeHeHUE JIOKalln3yercst He
TONILKO B OCAfOYHO-BYJIKAHOT€HHOM uexJle, HO M B IpaHuTax ¢yHIaMeHTa
(puc. 59), u B KceHONMTAX IPEBHUX TOPOJI.

Ko BTOpO#i Tpymnme pa3pbiBOB TNpHHANNEKaT MexbpopMalroHHbIE
nosioronapaiwire Hapymenuss. OHE pa3BUBaTCH Ha KOHTaKTaxX Moporx ¢
pasHBIMKM MEXaHWUECKMMU CBOMCTBaMU, HauboJlee yacTo MeXIy XpynKuMu
3¢0y3uBHHIMY U TUJIACTUUHBIMM OCAIOYHBIMY ¥ TY(OreHHBIMU TOPONaMu.
911 pa3fIOMEl MIPAOT BAXKHYI POJNb PYIONOABOASIIMX KaHAaJoB, CyINECT-
BEHHO BIIMSISI HA pa3MenieH s pyOHbIX TeJl.,

Tpetbio rpynmny oOpa3ylT HOYyTroBbl€ pas3jloMbl, OIrpPaHMUMBANOIIME
kaybnepy. OHu 3alleueHrl NMO3NHUMY IKCTPY3UBaMu, CyOBYJIKaHUUECKUMMU
UHTPY3MSIMHU, NaifKaMy KHCHBIX TIOPON UM OYeHb PefKO BMEIAT PYIHBIE
KOHIIEHTpalH.

Ilo ycnoBusiM 3alleraHusi, MopQoJioruu ¥ BHYTPEHHEMY CTPOEHUIO
pYIHBIE T€Na MOTYT GHiTh OGBEIMHEHBI B TPY OCHOBHEIX CTPYKTYpPHO-MOp-
tonoruuecKux Tumna:

1) KpyTonapaiye #uJlbl ¥ IMH30BUIHEIE TeNa;

2) nuHelHule ¥ yIJIOMEHHEIE WITOKBEPKY, UMEIUE B MJIaHe JIEHTo-
obpasHyo GopMy;

3) nnacrooBpa3sHbie 3aNeXu.

Pynuple TeNa KUJILHOro THNAa NMPOSIBIICHH B BEPXHUX UacTsIX paspesa
sthdysupHO-ocamouHoit Tosuu. Ha oTnensHeIx yuacTkax oHu (GopMupylor
COMKEHHbIE JXUJILHBIE CHCTEMBI CJIOKHOrO CTpoeHusi, nepexonsiiue B
JMHeliHbe mTOKBepKu. KpynHble pynHele Tejla JMH30BUOHOH M IKUJIO-
obpa3Hoii GopMbl, IpUypOUEHHBIE K KPYTONaIaoiiM paspEBHEIM Hapyie-
HusIM, M3BECTHEI B nopopax ¢yHoaMeHTa - rpaHUTaX ¥ KCEHOJMTaX
U3BECTHAKOB. Ha OTOENbHBIX yuacTKaX KpyTonafaloiux pyIHHX Tell
HabIoNaTCs pa3nyBhl MOIHOCTEI0 1o 70 M (pynHbe cTonGh), NpUy poueH-
HBIE K y3JIaM COMpPSKEHUsI U NEpeceyeHns! py nOBMellalolleli 30HbI ¢ pa3phl-
BaMH IPYyTUX HanpaBieHMi.

JluneliHsle v yINOMEHHHE MTOKBEPKY BO3HUKAT B KPyTONaIaiomux
30Hax Apoblienust, CEKYLMX CIOMCTYI0 TOJIY OCaJIouHHX U 3¢ (y3uBHBIX
nopon. B ropusoHrax ¢ OGnaronpusATHHIMU JUlst TpewMHOODpa3oBaHMsI
MeXaHuuecKuMu cBoiictBaMu {(ocoBeHHO B TpaxupjauMtax u (erbaurax)
MPOMCXONMT pe3Koe yBe/MueHHe MOLIHOCTY 30H NOBBIIEHHON TPeIHOBa-
tocTd. B paspese pynHHIN mITOKBEpPK KakK Obl BMUCHIBAETCSI B OPU3OHTHI
OnaronpusITHBIX NOpOJI, OrPaHMUMBASICH MO BOCCTAHMIO U NManeHuIo IlacTa-
Mu Topofi ipyroro coctaia (puc. 60). B nilaHe Takue MTOKBEPKY BHTAHYTHL
Mo NpOCTUPaHUI0 KPyTONamalluX 30H pa3pbiBOB u 1Mo ¢opMe Oim3ku K
HIUPOKUM JIeHTaM, YacTO 3aHMMAaWIUM NPOCTPaHCTBO MEXIYy CHCTEMaMu
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Puic. 60. dopma pyJHOro Tela B OCaJOYHO-BYJIKAHOPEHHEIX NOPOJAX BEPXHETO CTPYyK-
TypHoro 3taxa. Ilo B.H. Kasanckomy u H.I1. Jlasepoesy:

1 — penpautni; 2 — KoHrnomeparsl; 3 — anpesutobasansThs; 4 — nanutes; 5—6 — TEKTOHUUECKHE
HapyLieHusi: § — KpyTonanaiuiyie, § — nocnoifkbie; 7 — pynHbii tTOKBEPK

CcONMuKeHHBIX KPYTONajamomux pa3pbiBoB. OCHOBHBIE TEKCTYpPH pyIo B
HITOKBEPKAaX — MNPOXMIIKOBHIE, NPOXUIIKOBO-BKpaIlJIeHHbIe 1 GpeKuleBsIe.

IInacrooGpa3Hble pyHHBIE 3aJIeXH, NPUYPOUEHHBIE K [OPM3OHTaM
OCaNIOuHBIX W TY(OreHHO-OCANOUHBIX MOPOJ, M3BECTHBI Ha Pa3fIMuHBIX
crparurpaduueckux ypoBHAX paspela. Haubonee kpynHeie Tena ycraHOB-
JleHn B Ty(OreHHBIX MECYaHMKax M rpaBesMTax mnoj MNOKPOBOM KMCIIBIX
TopoJl B BEPXHUX UYacTSIX pa3pesa u 0a3anbHBEIX rOPH3OHTaX KOHIJIOMepa-
TOB, NEPEKPHBAWILUX rpaHuTOMOH ocHopaHus. Ilnacrosast hopma pyIHBIX
3aJlexeit OCTIOKHSAETCSI MHOT OUMCIIEHHBIMH anohuaaMit TIo CEKYIIUM KPYyTo-
nanamoumuM paspsiBaM. Hanbonee BricoKue KOHIIEHTpalMM ypaHa B NJacTo-
BBIX 3aJyieXXaX BBHISIBIIEHB! B yuacTKax, oboraleHHbix OOyrIMBHIMMUCS
pacTUTENHHBIMM OCTATKaM#M MM JiMH3aMu Oypeix yrileii B coueTaHMM C
NOCTIOMHBIMM pa3peiBaMH B KpOBJIe M MOuUBe ocajouHeix nopon. Ilnacro-
obpasHble pynHeie 3allexi chopMupoBanuck OIHOBPEMEHHO C PYIHBIMHU
HITOKBEepKaMH 1 XuJlaMu.
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Bce pynmbie Tella uMelT ciIOXHOEe BHYTpEHHEE cTpoeHue: oborauieH-
HHIE€ YYaCTKH YEPeNyTCs C YUaCTKaMy MYCTHIX MOPOA ¥ HEKOH AUIMOHHBIX
pyzn. KoHTaKTel pyOHBIX TEN C BMEMAIOLMMY NOPONaMy HEUeTKUE, onpe-
IENISTIITCST TOJILKO Mo pedylibrataM onpoboBaHusi. Mopdollorust pynHbIX
TeJl BO MHOIOM 33aBUCUT OT NMOKasaTtesieli KOHOULMM, TPUHSITBIX IJIST KX
OKOHTYpUBaHuUsL.

OboraienHsie yuacTK¥ BHYTPH PYIHBIX TEJ PUYPOUEHH K uarubam
Ho ManeHul) ¥ MPOCTUPaHUI0 PYHNOBMELIANUX Ppa3phIBOB, y3JiaM uX
pacuienieHus], IepeceueHus! M CONPSDKEHMS, K YuacTKaM mepeceuycHust
KpyTronagawiiuMy HapymeHUsIMU TJaCTOR C NOBBIUEHHOR 3¢¢eKTuBHOR
TIOPUCTOCTBI0 U TPOCJIOEB OCAIOUHBIX NMopon, OGOraleHHHX YITHCTHIMU
OCTaTKaMMU.

Ilponiece runporepmasibHoro MuHepasnioofpa3oBaHUst INpPOTEKall B
HECKOJBKO CTafui.

JlopynHbie MeTacoMaTHUecKue U3MEeHEHUST TIOPOJ] TIPOMCXOIUIIY B ABE
crapuu: 1) KapBoHat-ruppocsonucTyio (aprusumsamms); 2) KBapi-anbou-
TOBYIO.

Aprujuiusanust pasBuBaiack BOOJIb JIMHEHHBIX 30H, BHITSHYTHX BIOJIb
KpyTONajanmux pyLOKOHTPOIMPYOIIMX pa3phiBOB M 30H MEJIKOH Tpe-
LMHOBATOCTH. B MeTacoMaTHUeCKoi KOJIOHKE apruUM3UTOR BBINENSIOTCS
Tpu 30HBE 1) BHemHsisl, NpefcTaBJieHHasl KapGOHaTHO-TUOpPOCIIONHMCTO-
MOHTMOPHJUIOHUTOBOM MUHEDPaNIbHOM accolmanuedt; 2) npoMexyTtouHas —
KapGoHaTHO-TUHPOCIIONMCTas; 3) BHYTPEHHSISI — TUOPOCIIOOMCIAS U
THUOPOCIIOANCTO-TUPOTIIO3UTOBAS.

ITOT MpoIecc CONpOBOXKAAJNICS 3HAUMTENLHBIM NMPUBHOCOM Kallus U
NnposiBUIICS B 0DpasoBaHMK THUAPOCIION ¥ CMEUIAHOCIIORHEIX CHJMKaTOB
TUAPOCTHOMMCTO-MOHTMOpUIUIOHUTOBOrO  THNa. KallueBulii MetacoMaTo3
CMEHUJICH HaTPUEBEIM, NPUBENIIUM K albOuTH3anuy nopost GyHnaMeHra 1
3ty 3uBHO# TOJIMIY.

B mpoiiecce reonornueckKod 3BollloLMM OTMEUaiack HEOOHOKpaTHAast
CMeHa BO BPEMEHM KaJueBOro U HaTpueBOro MeracoMartosa. HaTpueBnlii
MeTacoMaro3 Gollee oTueTyIMBO BHpaXXeH B noponax ¢$yHnaMeHTa, a Kpe-
MHUEBO-KaJ/MeBhIli — B IOpOaX BEPXHEro CTPYKTYPHOLO 3Taa.

bnoku nopon, nperepneBiye milh paHHuEe Npeobpa3oBaHusl B BUIEC
KpEMHEIEJIOUHOrO0 MEeTacoMaro3a, HO He MNojBepriiuecss HM3KoTeMIepa-
TYpHBIM THOpPOTEpMafibHBIM U3MEHEHUSIM, He HeCyT, KaK mpaBulio, Mpo-
MbITIEHHOTo opyneHeHusi. Haubonee BaHBEIM IpenpynHsIM U pyno-
COMPOBOXIAOUMM MNpPONECCOM SBUIICS HAaTpUEBBIM METacoMaTo3, BHI3-
BaBumil ansburuszanmio nopon. K yuactkaM uHTEHCHMBHOM alsOuTH3anuu
IpUYypPOUYEHH MecTopOoXneHusI B QyHnaMeHTe U MHOTME MECTOPOKICHUS B
NIOpOLaxX BEPXHEro CTPYyKTYPHOTO 3TaXKa.

MolHoCTs OpeosioB apruJuM3aly ¥ allbOUTU3ALIUY 3aBUCHT OT CTEIe-
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Hy HapyUIeHHOCTH MOPOJ], MHTEHCHBHOCTH MPOSIBIIEHUST TUNPOTEPMalbHOTO
nporecca.

Tlo pauueiM U.B. MensHUKOBAE, XUIBHBIE U pyIHbIE MUHEpalbl OTjia-
raniuch B Tpu crafuu: 1) KBapu-KapboHar-cy ibQUIHy10; 2) MopImsuT-HacTy-
pasoByl (pymHywo) u 3) KapboHar-¢mwoputoByl. KpoMe HacrypaHa B
pyIax pacnpoctpaHeHsl KothduHut 11 6paHHEpUT.

3aBepiawT ruapoTepMallbHBIN Nporece KBapl-QIII0OpUTOBLIE, aHKe-
DUTOBBIE M KaJlbIUTOBHIE Xullbl U TIPOXUIIKY, HepenKo obpasyouiue
BHYTPIOKUIIbHBIE GpeKuliy 10 )KujlaM ypaHOBODY OHOM CTamuu.

B mpoctpaHcTBEHHOM pasMeLleHUM MMHepanbHBIX KOMIUIeKCOB Hab-
TonaeTcs 30HaNbHOCTE. B BepTHMKaNIbHOM pa3pe3e MOXHO BBIIEIMTh TpU
ypoBHsi. B mnpenenax BepxHero crpatvrpa¢uueckoro ypoBHS, COOTBET-
CTByIOImEro pasputuio ¢enb3uToB, NpeobllafaeT accolmanusi HacTypaHa ¢
vopim3uToM. MonubaeH NpUCy TCTBYET B NPOMBIIIEHHBX KOHIIEHTpausiX.
OtrMeuaeTcst NOBLIIEHHOE coliepxaHue Oepuilusl, NpencTaBleHHoro 6epr-
paHouToM. C MeJIKO3epDHUCTHIM KBaplieM acCOLMUPYWT TUPUT, CEPULIMT,
aHarta3 u reMatut. HlupoKo pacnpoctpaHeHs! GIIOOPUTOBLIE KUJIEL MOCTIE-
PYIIHO# cTajmu. 3oHa OKMCIIEHUS NPOsIBIIeHa He3HAUUTEIbHO: BCTPEeualoTcst
ypaHoBbI€ uepHy, ypaHohaH, OTEHUT, UIb3eMaHUT — BOIHBIA OKCHUI MOJTMO-
IleHa, TUOPOKCHIBL XKelle3a ¥ MapraHna.

Ha cpennem crparurpatduueckoM ypoBHE, B TOpMU3OHTaX TpaXuna-
LUTOB, B accoliMaluu C HACTypaHOM Haxonsarcst ansbut u OpaHHepwur,
COCpenoTOUYeHHBIE NPEUMYLIIECTBEHHO N0 neputepuut OCHOBHBIX ypaHOBO-
PYIHBIX TeJ. 31ech MUPOKO NpEencTaBiieHH TaKXe accolMaliiy HEeCKOJlb-
KMX reHepaliyii KpultoKBapua ¢ MUpUTOM, MapKasuToM ¥ apceHONMPHTOM.

HuxHue ropu3OHTEl MECTOPOKIIEHUIT COOTBETCTBYIOT IDaHUTOMOIHOMY
OCHOBaHMI0, THe Npeobnanator OpaHHepuT-KOGOMHUTOBBIE PYNH B XJIO-
puT-anebUTOBHX METaCOMaTUTaXx.

JlaTepanbHasi 30HaNILHOCTH BRIpaXKE€HA TEM, YTO B IIEHTpaJIbHEIX YacTsx
MECTOpOXIeHUl pa3BuThl MUHEpaJibHBIE accolualyy HacTypaHa ¢ MoJiM-
6nenuToM (MopOM3uTOM), a Mo neputepuu GONBINMM PAcTPOCTPAHEHUEM
NOJIL3yI0Tes accolManMy HacTypaHa ¢ KBaplieM M JKufibl nocrlepynHo#M
cTanuu.

MogenbHbI BO3pacT YpaHOBBIX pyn, ONpelelleHHbI No HacTypaHam
ypaH-CBUHIIOBHIM METOJIOM, coctaBlister 140+10 MIH, JieT u oKaswnBaercst
OJIM3KUM K BO3pacTy CaMblX MO3NHUX BYJIKAHUYECKUX TeJl [03IHEMe30-
30MCKOro MarMarvamMa. JTo NOBONSET CBA3aTh NPOMBIIUIEHHbIE KOHIIEHT-
panmu ypaHa ¢ MOTCTBYJIKAHMUECKO# TUIIpOTepPMallbHON nesiTellbHOCTEIO,
3aKOHOMEPHO NpOosIBUBIIEICS BO MHOTUX MaNeoByJIKaHMUECKUX pailoHax.

PynootiioxeHue B HeNpeccMyd MNPOMCXOAMJIO B MPUMOBEPXHOCTHBIX
yciioBusix — Ha ritybuax ot 300 no 1500 M or noBepxHoctu. Temneparypa
pyIIOreHepupyomux pacTBOpOB Ha paHHUX CTaIusiX MuHepajioofpa3oBa-
Husi 6p1na 61u3Koit K 350- 300 °C. B nepuon pynHo# cTamuy OHa COCTaBllst-
nia 200~ 150 °C, a B mocnepynHyo — 150—-80 °C. 213



Bce mepeuncrneHHbIe pa3sHOBUIHOCTH NOPOX CyINECTBEHHO pa3iiuaiT-
cs1 mo (uU3MKO-MeXaHUYeCKUM CBONCTBaM, COHEpKaHMI0 OpraHuyecKoro
BELIECTBa, ypaHa, 10 BOCCTaHOBUTENBHON eMKocTu. HaubBornee pesko cpenu
BCEX OCTaJIbHEIX TIOPOJI BHINENSAIOTCS YIJIEPONUCTO-KPEMHUCTHIE CIIaHIbL —
HE TOJILKO MO MOBBILIEHHOMY KJIapKy ypaHa, HO U 10 KOJIMUecTBY opraHu-
yecKoro yriiepona (8 %),06weii ceprt (3 %), nopbimeHHOMy Ko3th$uImMeHTy
bustpainu (0,02—7 M/cyT). CriencTBueM 3Toro SIBNSIeTCS M MX TMOBbIIEH-
Hasi BOCCTaHOBUTENbHAsS eMKocTh (Gonee 100 MB Ha done 40-50 MB nns
OCTAJILHBIX TIOpOJI).

Bce nopons! pynoBMemanmiel ToMMy MHTEHCHBHO Ne(opMUpOBaHb! B
CJIOKHYI0 CUCTEMY aHTUMKJIMHAIBHBIX M CHHKJIMHAJILHBIX CKJIAJIOK, pasfmy-
HeIX 1O (opMe, TPOTSHKEHHOCTH M CTENEeHU mucjlonupoBaHHocTH. Ilpe-
0BNlanainT NiBa TUNa CKMaJIoK —~ JIMHEiHHE CeBepo-BOCTOYHOrO Hanpapile-
HUS ¥ KyToJloBuaHele (GpaxudopMubie).

Pa3pbiBHast TEKTOHMKa MNpOsiBiieHa B Bulle CJIOKHOM cucTeMbl Ha-
pYHIeHMi! [BYyX OCHOBHBIX HampaBlieHuil: KpPYNHHIX pa3J/ioMOB CeBepo-
BOCTOYHOTO MNPOCTUPaHUs], COrMIacHBIX ¢ OOIMM HampaBieHUEM cKlam-
YaTHX CTPYKTYD, U CeBepo-3allafiHbIX, ABISIOIUXCS COCTaBHEIMM 3JIeMeH-
TaMHM KPyTHOM 30HH riIyGuHHOrO pasfioMa. brnusnmpordsie u 6nuaMepu-
IMOHAJIbHBIC HapyHeHHs! ¥MeT NoNYMHEHHoe 3HaveHue. KpynHbie TeKkTo-
HUyecKue 30HbI BCEX HaNpaplICHUY CONMPOBOXOATCS CHUCTEMOI MeJKUX
TpELUMH, BBIMOJIHEHHBIX IJIMHKOW TpeHusl, MUJIOHUTOM co ciiaboil xuinHoi
MuHepal3anuei.

Haubosnee uHTEHCUBHO TEKTOHHYECKU NMpopaboTaHsl XpyTKue yriepo-
IUCTO-KPEMHUCTHIE CJaHIB cuilypa. B Hux Habmopawtest TpemuHsr ¢
JKUJIBHBIM BHITIOJIHEHMEM B BuIle KBaplia u KapboHata. MeHee TpelmuHoBa-
Thl M3BECTKOBO-aJIEBPOJIUTOBBIE CHAHLBI OPIOBUKA, YLIHMCTO-I JIMHUCTEIE
CIIGHIIbI ¥ IOTIOMHUTHE CUITy Pa.

PassioMel CEBEPO-BOCTOYHOIO M CEBEPO-3allafHOro MNpocTUpaHuii
ABJISINTCS PEeTMOHANBEHBIMY, NPOCHEKUBAIOTCH Ha 3HAUUTENLHBIE PaccTOs-
Husl, BIOJb HUX Pa3BuTH cHUCTEMbI naeK muabasor u namnpodupos. Kpy-
IHBIE BEPTUKAIIbHBIE TMONBMXKM TI0 CUCTEME OPTOrOHAJILHEIX pa3ioMOB
obycnoBuiiu 6JI0KOBOE CTPOEHUE PEruoHa.

Bru3mypoTHbIe HApYHIEHUST TPOCIIEXMBAIOTCH MO MNPOCTUPAHUI0 Ha
50-300 »M; oHu BHINOJHEHB MMJIOHMTOM, KapBoHaTHBIMM U KapGoHart-
GaputoBBIMu XuNaMu. BruaMepunuoHallbHBlE HapylieHusl DasBUTH Ha
BCeil Milolagy KyJlxcooOpasHO B BUIE HIMPOKOI NOJIOCH MOBHIHNEHHON
TPEIMHOBATOCTH. BEIMONTHEHE! OHY B OCHOBHOM MMJIOHUTOM, peXe KBaplie-
BbIMM 4 KBapI- KapOOHATHBIMY NMPOXKUIIKAMU.

XapakTepHoit GopMoil paspHIBHON TEKTOHUKM SIBASIOTCS NOJIOro3a-
Jlerawiue HapyuieHust — HapBur. Ux mpocrtupaHue G/msko K ceBepo-
3amafHOMYy, a yIJisl naneHust He npesrimalor 20°. Kpynusie nepeMenieHus
o 30HaM HaABUroB 00yclloBuY CloXHOE NepecllanBaHue NPONyKTUBHBIX
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TOJIL] OpNOBUKa, Culypa ¥ AeBOHa, NPpUBENM B OTHENbHEIX OJIOKax K yBe-
nuyeHMo obIIell MOLIHOCTH NPONYKTMBHOW TONup. AMIUIMTYIbI Mepe-
MemeHHH 1o 3oHaM Hansuros gocturaior 200—400 m.

dopMupoBaHue CKJIaAuaThiX CTPYKTYP HEpPa3pHIBHO CBSA3aHO C ofpa-
30BaHMEM KPYTHBIX NO- ¥ COCKJIANUATHIX HapyHieHH#, KOTOpble KOHTPOJIU-
DPYIOT HOJIOKEHUE OTHeNbHBIX rpaben-CMHKJIMHaNeidl U TpUpasJIOMHEIX
cuHKMMHaNelh. KpynHele ceKylpe HapyLIeHHS pa3rpaHUUMBAlT KPyTMHbIE
OJI0KH, B Tpelellax KOTOPHIX DPa3BHUTHI PA3JIMUHBLIE [10 HANPABJICHHIO U
(dopMe CKJlaguaThie CTPYKTYPH ¢ Pa3IMYHOM MHTEHCHBHOCTHIO POSIBIIEHHUS
MeJIKuX PasphIBHBIX HapymeHuil. B LieHTpallbHBIX YacTfX M Ha KPBUIbSIX
KYTONBHBIX CTPYKTYP MEXIY OTJIOKEHMSMM OpPJIOBUKA M CIIOMCTOH ToJue
cuJlypa PasBUTH MOIMHBIE MEXCIIOeBbIE CPHIBHL, BBILE KOTOPHIX pa3Melia-
10TCS CJIOXKHBIE 3alPOKUHYTHIE M JIe)Kaune CKJIgIKHM BTOpOro nopsifka, a B
30HE CaMMX HapylIeHHI cpey yriepoucTo-KPEMHUCTHIX CJIAHLIEB BCTpE-
yalTCs TEKTOHMUECKME TIaCTMHHL Nopoa oplioBHKa. Bee ato ompepensier
CJIOXKHOCTb TEKTOHMUECKOrO CTPOEHHUSI IOy Py IHOro MoJist U OTpaxka-
eTcsl Ha OcoDeHHOCTSIX MNPOCTPAHCTBEHHOrO MOJIOXKEHUs M Moptooruu
PYIHBIX TEJL.

PynHble Tella MMEKT CJIOXHYI0 $HopMy M B 3aBHCUMOCTH OT I'€OTEK-
TOHUUECKOM Mosurmm 6JI0Ka JIOKaNM3yloTCs: BO BCEX BBIIEJIEHHBIX JMTO-
JIOrMYECKUX pasHOCTSIX MOPOI: B MOpodaxX OpHOBHKA, yTIEPOIMCTO-Kpe-
MHUCTHIX CJlaHLlax cuitypa, puaba3ax, NEeBOHCKMX M CHIIypMHCKHMX M3Be-
cTHsKax. PynHble Tella crpaTMGOpMHOrO THUNA rpynnMpylorcs B pymo-
HOCHBIE 30HHI, IIpecTaniisionpe cobol obiacTs pa3BUTHS NPOMBILIIIEHHOr O
OpYJIEHEHUST B KaXmoii KOHKDETHOH JUTONOrMYECKOH pasHOBMJIIHOCTU
BMetapmx nopoyn (puc. 62). IlonoxkeHue pynOHOCHBIX 30H HOCTATOUHO
CTpOro KOHTpoJlupyercss OJlaronpusTHHIM COUYETaHMEM CKJIaOyaTelX W
pa3phIBHEIX HapymeHuit. Tak, pymHble Tela TAroTeloT K rilybOKNM CHHKIIH-
HaJIbHBIM CKJIA[KaM, OCJIOKHEHHBIM CHCTEMOM pa3pbIBHEIX HapylUeHMil, U
30HaM KPYTHBIX Pa3peIBHEIX HapymieHuit. OHu pacronaranTcs B 3aMKOBBIX
YacTsIX CKJIANoK ¥ UX KpbUlbsix (ocoBenHo uacto B nonorux). bnaronpust-
HHL JUIs1 JIOKaJM3alMK opyJeHeHusT TaKxke obJlacTy rnepeceueHust ¥ conps-
KEHUS] Pa3HOOPUMEHTHPOBAHHBIX TEKTOHMUECKUX HapyureHuii (puc. 63),
30HH MOBHILIEHHON TPEIIMHOBATOCTHY BIOJIL HANBUIOB, 06J1aCTH yepenoBa-
HUSI TOPON pa3JIMUHOrO JIMTOJIONMUECKOrO COCTABa, TEKTOHMYECKHE Yelly -
yaThie IMIaCTHHHE NOpPOJX OPHOBHMKA, OrPAHMUEHHBIE 30HAMU HANBHUIOB, B
yrJIepOAMCTO-KPEMHHCTHX Cllannax cunypa (puc. 64). Ha KoHTakTte cuiy-
PURCKMX YTJIEPOIUCTO-KPEMHICTEIX U OPIOBHKCKUX U3BECTKOBO-aJIEBPO-
JIMTOBBIX CJAHIEB OpyI€HEHHE KOHIEHTPUPYETCS B TOponax OpHOBUKa.

CnosxHast MophoJlorst ¥ HEOIHOPOJIHOE BHYTPEHHEE CTpOEHHE Py IHBIX
TeJ1 0BYyCJIOBNIEHB Pa3/IMUHON TEKTOHUYECKOH MpopaboTKOM BMEINAMLINX
nopon. KoHTypsl pynHbIX TeJl HEUETKUE, YCTaHaBJIMBAKTICHA TOJBKO IIO
pesylisTaTaM onpoGoBaHusl, NO3TOMy Hux Mopdollorusi ¥ BHYTpEeHHEe
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Puc. 62. Homnoxenue crpatndOpMHBIX DYIHBIX 3aJIeXKER B yrilepoJlcTo-KPEMHHUCTEIX
CJIAHIIAX B pa3pese NopoJi NPONYKTUBHOM TOJIIM:

I1~4 — cnampi 1 — W3BECTKOBO-alEBPOIMTOBLIE, 2 — YTJIEPOOMCTO-KPEMHHUCTEIE, 3 — yriepo-
IIVCTO-TJIMHHCTHIE, 4 — CHIOMMCTO-TIIMHUCTEIE; 5 — M3BECTHAKY M NOJIOMUTOBHIE MSBECTHSIKM; 6 —
mabassl; 7 — pynHBlE 3anexu; 8§ — HapgBury; 9 — ceKylue KpyTonajallue TeKTOHUYECKHE
Hapyuennss; 10 — mexcnoessie cpeiey 11 ~ uernepruybie ornoxexyss; 12 — namnpodupe:

B
——

CTPOEHME BO MHOIOM ONpeJeNISIIOTCS NMOKa3aTeNsIMy KOHIMIMMA, NPUHSTHIX
IJls1 OKOHTYpMBaHUS M Tnopncyera 3anacoB. 1lo Mopgoliorun pynHeie Tena
M3MEHSI0TCST OT MIlacToobpasHbiX 3ajlexel [0 XKull CNOKHOrO CTpOeHus.
Pasnoobpasue moposnoruueckux pasHoBumHOCTE# 0BYCIIOBIEHO pas-

-~ -sin..\ ~—

A e

0

—

Puc. 63. Paamenienne opyieHEHNSI B H3BECTKOBO-aJIEBPOJIMTOBLIX CHAHLAX OPHOBHKA Ha
yUacTKax TIEpeCeUeHMs] WX pa3phIBHBIMK HapymeHusiMH (yci.. oDO3HaueHMsI cM. Ha
puc. 62).
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Puc. 64. Paamelenne opyjieHeHnsI B TEKTOHMUECKHX BIIOKax M3BECTKOBO-aJieBPOJNHTO-
BHIX CJIAHLIEB OPHOBHKA, OrPAHMUEHHBIX 30HAMHK HAABUIOB B YIJTIEPOAMCTO-K PEMHMCTHIX
CnaHuax cuiypa:

g, 6 — B TEKTOHMYECKUX MiacTUHAX; 8 — B TpyGoobpaston ”Gynrae” (ycrn. ofo3HaueHnst cM. Ha
pric. 62)

JHAUHOI CTENEHbI BIMSIHUSI CKJIAJluaTHIX M Pa3phIBHHIX HapymeHud. B
LeJIOM e pyJIHHE Tella pa3iuuHoi Mopdonoruu o0beNMHSIOTCS B €IUMHEIC
cTpatiOpMHEIE PYHOHOCHBIE 30HBL PasMeprl PYIHBIX TEJl M3MEHSIIOTCS B
IIMPOKOM [Mara3oHe — OT MeJIKMX METPOBHIX CKOTUIeHM#A no 3anexeit
IJIMHOI B NEPBEIE COTHY METPOB.
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Puc. 65. CtpoeHue 30HEI NPOKUIKOBOIO
OpYIleHEHHs! B H3BECTKOBO-aJlIEBPOJIHUTO-
BBIX CJlaHLaX OpHOBHKaA.

1-2 — cnamupi: 1 — HeusMeHeHHble, 2 —
ocBeTieHHEE  (KapBoHaT-rUIOpOCIIONNCTHIM
arperar ¢ TMDUTOM ¥ HacTypaHOM); 3 —
BBEIOEJICHUA THHPOKCHIOB  JKeJlela; 4 -
MPOXMIIKY YPAaHOBEIX MWHepalioB (HacTypaH,
rYApOHacTy paH, KohgmHuT)

OcHoBHEIE 3amlaChl pyIHBIX TEJ CIIOXEHB! IUCIIEPCHBIMM TOHKOBKpAIT-
JICHHBIMU ¥ [IPOXXUJIKOBO-BKpAIJIeHHBIMU pynamu. Ha oTneNbHBIX yuacT-
Kax BJIOJIb TEKTOHUYECKUX HapylUeHUH BCTPeYaoTcst GoraTee py gHHE Tela
AUIIBHOTO THIIA C IPOXUIIKOBEIMU U OpeKUHeBEIMHU TEKCTYpaMu (puc. 65).

Iponecc popMupoBaHusi NPOMBIIITIEHHEIX CKOIJIEHMI ypaHOBBIX Py
Ob1IT 00YCIIOBJIEH KOMIJIEKCOM Pa3HOBO3PACTHHIX IE0JIOrMUECKMX IpOoliec-
COB OT I1€PBOHAYANLHOrO HAKOIUIEHHUS] ypaHa B YIIEPOIMUCTO-KPEMHUCTBIX
cllaHIjax cuilypa .o IepepaclipenelleHHs] ero B CBHA3U C pa3BUTUEM COBDE-
MEHHBIX TMIIEPreHHBIX NponeccoB. Kak yxe oTMeuarnock, cpemy ucclenona-
TeJiel MeCTopoXaeHUH NofofHOro THIla HET €IMHOTO MHEHUSI 00 oNpeneist-
I0IIEH pOJIM TOTO MJIM MHOrO I'EONIOrMUECcKOro Iporecca B obpa3oBaHNM
OCHOBHBIX NPOMBIIIJIEHHBIX CKOMUIeHU# ypaHoBhx pyn. Beposithee scero,
BCE Ie0NIOrMYECKHE NPOLIECCH ~ OT CEOUMEHTOreHe3a U MeTaMopdusMa 1o
FUOPOTEPMATILHEIX M TUIEPr€HHBIX, TNPOSIBUBLIMXCSI B pa3BUTHW [IJIo-
1aaHbIX ¥ JIMHEAHBIX KOp BHIBETPUBAHUSL, — B pPa3J/IMYHOM CTENEHM criocob-
CTBOBANM GOPMUPOBAHMI0 MECTOPOXOEHUH B yIJIEPOONUCTO-KPEMHUCTBIX
claHLax.

B nponecce MeTaMop$uaMa BO3HUKIIM KOHKDELIUH, CTSDKEHHS! IIMPUTa,
¢dochopura, KapboHaTa, OpraHUUECKOro BELIECTBa, @ TAKXKE IOCIOMHbIe
KaJbLIUT-aHTPaKCOJIMTOBBIE JXHUIIBI C IMPUTOM W MeTaKpUCTalUIBl [IHpUTa.
I9TH NponeccH NPOUCXOIUITH NPH NOBBILEHUN IABJIEHUS U TEMIIEPATYpHI OT
paHHEro JuareHesa Mo rjlyboKOro KarareHesa M TE€pPMOIHMHAMOMETaMOp-
¢u3Ma 3eNeHOCTIaHLEBO CTYTIEHH; OHM CIIOCOGCTBOBANM NIEPEBOY YpaHa B
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NOoOBIXKHYI0 ¢opMy, GNaronpusitHyr0 IMst nocliemyroineil Murpanuu, u
SIBJISIIMCE NPEXIE BCErO pYynoNonroToBUTENbLHBIMU.

I'unporepManbHBEIH NpoLIeCC BHPa3uiicst B GOpMUPOBAHUM pa3HOBOS3-
paCTHHIX XMIIbHBIX MHUHEpaJlbHBIX KoMmInekcoB. Haunbornee paHuue Komi-
JIEKCH TIpencTaBlieHH KBapLEBHIMH M KBapu-KapOoHaT-CyJbGUIHEIMI
KHUJIaMU U TIPOXKMIIKaMMU.

Brifensiorcst IBa pa3HOBO3PACTHHIX YPAHOBODPYIHBIX KOMIINIEKCA.
HaubGonee paHHuii ~ KalbHUUT-HACTYpaHOBHI — CJIOXEH HaCTypaHOM,
KanbUUTOM (OOJIOMHTOM), ruppociomamu (XJIOpUTOM), COIPOBOXIAETCSI
peIKUMH BHOENIEHUsSIMU CyJILGUOOB CBMHLA, LIMHKa U MeOu M obpa3yeT
MIPOXUTIKOBEIE U BKpaIlUleHHsIe pynel. HacTypaH BCTpeuaeTcsi COBMECTHO C
CUOPOCIIIONAMI M paHHMMU reHepanusiMy Kansuura. B yrnepomucro-kpe-
MHUCTBIX CHAHLIAX CUITypa B PYIHBIX NPOXHIIKAX NPaKTHUECKH OTCYTCTBY-
10T KapOOHAaTHL M HACTYPaH acCoLMUPYeT ¢ TUOPOCTIIIaMHU.,

B coctaB 6oJiee NO3MHEro KOMILIEKCa — TUAPOHACTYpaH-IMPUTOBOro —
BXOISIT HACTYpaH, TUIPOHACTYpaH, KOoGGUHNUT, THUPUT, MapKa3uT, OpaBouT,
XalbKOIIUPUT, apCEHUTH KOoGallbTa U HUKEIIs, KalbLUT, JOJIOMUT, reMaTHT,
rérut ¥ runporétut. Haubornee paHHUMHU 110 BpEMEHU OTIIOKEHUST SIBJISIIOT-
cs1 cynbgunbl, obpa3yoiue BKpalleHHOCTh B M3MEHEHHBIX BMEIAIOnX
NopoJiax UIK KpHCTaJUM3YIIMeECsT Ha poMBosnpax nonomuta. Hocne uux
BBHITIENINIINCE HACTYpaH (TUOpOHACTypaH), KallbLWT, [EMaTUT U FETHT.

Pynsr npoxxuiKopbe,  MSITHUCTHIE ¥ BKpalieHHble. OHM Hakall/lupa-
0TCS1 MPEeUMYIUECTBEHHO B INpH3alb0aHIOBHIX YacTSIX JOJIOMUTOBBIX
OPOXUIIKOB M CONPOBOXIAKTCSI OpeollaMHM OCBETIIEHHSI, MECTaMu reMa-
TUTU3auuu. B mporiecce oceetfieHust ypaH Iiepepacrnpemelisifici W KOH-
UEHTpUPOBAJICSI Ha IpaHMiie “¢poHTa OCBETIJIEHUST” IIPEXIE BCELO BOKPYT
BhHIIEeNIEHUI TUpUTa.

HNonasnsiomiast Macca pyn CHOXeHa MHUHEpallaMH BTOPOLO YpaHOBO-
pynHoro komriekca. K Haubosee no3nHUM OTHOCSITCST XKUITBL U TIPOKUIIKH
fapuTa C rUncoM M aHrumpuToM. M3MeHeHUs! BMELIAIIUMX IIOPOI OKOJIO
KapDoHaT-HaCTypaHOBBIX UJI NPOSIBJIEHBl OTHOCUTENIEHO chabo B Bume
KapboHaTHU3aluy, cllaboro okBaplLeBaHMsi M xJopuTu3anuud. HauGonee
OTUETIIMBO OKOJIOpYOHBIE U3MEHEHUsI BHIpaXkeHbl B nuaba3sax, rge uexol-
HBIE ITOpomoobpa3yime MUHEpalbl 3aMelalTCsl KaJlbIIMTOM, KBapueM,
CEPULIMTOM M TNHMpUTOM. U3MeHEHHUS! CONMPOBOXOATCS IOBBIIEHUEM
COIEpIKaHUsI ypaHa ITpUMMepHO B 3 pa3a IO CpaBHEHUI C HEM3MEHEHHBIMU
MOpOmaMU.

l'uneprenurie npeobpa3oBaHust NOPOL IJIOMANHOTO U JIMHEMHOro Tua
LIMPOKO pacrpoCTpaHeHs! B Npenerlax pyIHOro noist. Booies 30H KpymnHbIx
pa3fIOMOB CHM MpociiexuBanTcst o riy6uns 600-800 M oT NoBepxHOCTH.
MakpoCKONHYECKH OHH MPOSIBIISIIOTCS: B BUMIE NOKpacHeHus1 (nobypeHust) u
oceetiienuss mnopod. IlokpacHeHue OOYCIIOBJIEHO UIMPOKMM pa3BUTUEM
FUOPOKCHIIOB xefle3a. WHTEHCHMBHOCTH €ro 3aBHUCHUT OT IPOHHMLIAEMOCTH
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Iopom ¥ UX COCTapa, raBHHM 00pa3oM OT colepikaHusl MUPUTa U OpraHu-
yeckoro semecTBa. 110 MHTEHCUBHOCTH Ipollecca HabImalTcst BCE Mepe-
XOIb OT ciiaboro MokpaCHEHHSI B BUIE MNSTEH M HaJIETOB 0 CTEHKaM
TpeUMH MO CIUIOMIHOro IOKpaCHeHUs1 M nobypenusi Gonbumx oObeMoB
HM3MEHEHHBIX NOpoI. Mexay 30HaMu reMaTuTH3aluMM ¥ HEU3MEHEHHEIMU
[IOpOIaMHM UaCTO OTMEUAETCst OpeoJl ocBeTIEHUs1. Ero nosisneHue CBsI3aHo C
PBEIFOpAHMEM” OpPraHUUYECKOro BellecTBa M OOWMJIBHBIM  BBIIETICHHEM
KpUITOUElryHuaToil [HOpOCIIoNbl, KaOJIMHUTA, FIIMHUCTHIX MUHepalos. B
OCBETJIEHHBIX M3BECTHSIKAX BO3HUKANOT ITyCTOTHI BHILEIAUMBAHMS, a IIpH
MHTEHCHBHOM pa3BUTHH IPOLIECCa OHU MpPEBPAILAITCS B PHIXJIYI THOPO-
CJII0 TUCTO-KAO0TMHUTOBYI0 MacCy, MPOINUTaHHYI0 rUIPOKCHOaMHU XKeJe3a.

W3MeHeHHBIE MOPOIbI OTJIMYAKTCS NOBBIIEHHOH OTHOCHTENBHOM IIO-
pucrocTsio (0o 5— 15 % BMecto 1,2- 4 % B HEM3MEHEHHBIX PA3HOCTSIX); CHIKE-
H1eM 0GbeMHOI MacChl, NOBBILIEHIEM COTIEPXKaHUS BOMBI, epexomoM Fe2*
B Fe®" HauBomnee uerko Takueé M3MEHEHUS! BHIPAXEHBI OKOJIO TPEIUMH,
ocofeHHO B MOpodax OpHOBHMKA. B uepHHX yrlepoOuUCTO-KpeMHHCTHIX
CNaHLIaX OHYU MEHee OTUETIIMBHL.

C rnyGuHOM 30Ha OKMCJIEHHSI CMeHsieTcst 30HOI LemeHTaimu. OHa
XapaKTepu3yeTcsi BOCCTAHOBHTENBHON 0OCTaHOBKOIN, UTO INPOSIBIISIETCSI B
HallMuu¥ HOBoOOpa30BaHHBIX IMMPHUTA, MapKasuTa, XaJlbKOIMpHTa, ypa-
HOBBIX MUHEPAJIOB. MeX Iy 30HOI OKMCIIEHUSI U LIEMEHTALMY BLIIETISIETCS]
CII0XKHAasI [0 CTPOEHUI0 NepexonHasi 30Ha YaCTHYHO OCBETJIEHHBIX IOPOI C
peNMKTaMK ¥ HOBOOGPa30BaHUSIMHU IIUPHTA U OPYTHUX CyJibdunos. 3meCh xe
[POMCXOIMT M KOHLEHTpallusl ypaHa. H3MeHEeHHbIE NOpoas! NprobpeTanT
cepyo, CBETNO-CEPYI0 M 3eJIeHOBaTo-cepylo oKpacky. [lo nosnessiM mmaTaM
pPa3BUBAIOTCST TMIOPOCIIOND], [JIMHUCTHIE MUHEDATIb, YBEMUMBAETCST KOTH-
yecTBO KajbLHTa B BHMOE MeJIKOM BKpaIlJICHHOCTH M MHKpPOIPOXUIIKOB.
70T NpOLECC NPOMCXOAUT C BHIHOCOM KpEMHHsI, alloMHHMSI, LieNouel u
NPUBHOCOM KarllbIIUsl, MarHusl, ypaHa ¥ OPYTrUX pyIHbIX 3JIEMEHTOB.

IlepexomHasi 30Ha UMEET CIOXHYI MOPGOJIOr¥io U paclpoCTpaHsIeTCs]
Ha pa3f1uHbie IIIyOHHBE B 3aBUCHMOCTH OT IPOHMLIAEMOCTH BHIIIETIEKAIUX
nopona. MomHOCTH NIIONagHON 30HB OKMCTIEHUS] H3MEHSIIOTCSl OT IEPBHIX
necsitko MeTpoB go 500-600 m. C rny6uHoii oHa MOXET CMEHSITBhCSI
JNUHEHHBIMU 30HaMM BIOJIb HapyumeHWi#, pa3BeTBIISITHCSI, NPUHMMAaTh
CIIOXKHYI0 M3BMIMCTYI0 Gopmy. YacTo 30HH OKMCJIEHHBIX ITOpOL BIOJIb
BOJIOHOCHBIX FOPH3OHTOB IIOrPYIKAITCS IO YUACTKH 30HBI IEMEHTaLIMH.

B ycropusix GIOKOBOro CTpOEHMs! IUIOLIANM PY.IHOCO IOJIST HHKHSISI
rpaHMIa 30HH OKHCIIEHHMS] MOXET IpPOXOOMTL B Pa3JIMUHBIX JHMTOJIOrHU-
YECKUX pas3HOCTSIX NOpom — OT HEBOHCKMX M3BECTHSIKOB OO CIIaHLEB
OpHOBHKA., IJTHM MOXHO OOBSICHUTb NPUYPOUYEHHOCTh DYIOHBIX TEN K
pa3fIMYHBIM IUTOJIOrHUECKUM PA3HOCTSM NOPOL Py HOBMEIIAIONIEH TOTIIH.
37U paHHBIE MMOOTBEPXOAIT CpaBel/IMBOCTL BHIBOOOB TE€X MCCIIENOBA-
Teneil MecTopoXOEHUl, KOTOpHIE CUMTAT reHe3uc NOoNMMreHHeM. PopMu-
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POBaHME NPOMBIITEHHBIX CKOIJIEHMH YPaHOBBIX PYI Hpencrapiisier coboii
CIIOKHBIH [JMTENBHEIA nponecc. B HeM BrieNsiioTcsi cenMMeHTaLMOHHO-
IMareHeTMUECKHUii 3Tan KOHLEHTPALMH ypaHa U CONMYyTCTBYIIIMX 3JIeMeH-
TOB, 3Tan MeTamMop$OreHHOro nepepacrnpenefieHusi B CBSI3K C pervoHalb-
HBIM MeTaMop@U3MOM TMOpOJ, I'MOpOTEpPMallbHHII MarMaTOreHHBIH 3Tal
[O3[HEeBAPUCCKOrO OpOreHe3a M 3Tan GOPMHUPOBAHMUSI IUIOWANHBIX M
TIMHEHHBIX ME3030MCKUX U KaiHO30MCKIX KOp BHIBETPUBAHUSI B COBOKYII-
HOCTH C NPOLIECCAMH MEe3030MCKOM TEKTOHUUECKON aKTUBU3aLuKl. Bece 3TH
npoLeccs crocobeTBoBaliv HaKONIIEHHUI M NIepepacrpeelieHuIo ypaHa, Ho
ONpPENENANNNM B CTAHOBIIEHUM IPOMBILITIEHHHX PYIHBIX KOHLIEHTpaluii
CrielyeT cuMTarh rUNEPreHHbIN JTarn, NpOsIBUBIIMICS B pa3BUTUM MOILHOI
30HBI OKMCIIEHHBIX NOPOI.

HlonoGHEbI MONMMIeHH N 1 MONMXPOHHBIH XapaKTep pynoobpa3sosa-
HUS1 CTpaTHPOPMHBIX MECTOPOXIEHMIA THITMYEH HE TONLKO ISl ypaHa, HO U
IJis1 MHOTHX IDYTUX MeTallloB.

KOHTDOJIBHHG BOIIPOCH ¥ 3anjaHus

1. Pacckanure 06 OCHOBHBIX 3ITallaX DasBHTHSI FEOCHHKIHHAMBHBIX CKJIAJYaThiX
MOSICOB ¥ MX METaJNIOreHUH.

2. KakoBrl 0COGEHHOCTH FEONIOTHYECKOTO CTPOEHHS] TeOCHHKAMHANBHEIX CKIlafya-
THIX NOsicoB M obNactel, Hx OTAHYMeE OT NpEeBHUX Nnatdopm?

3. OnuumTe OCHOBHBIE 3Talbl PA3BUTHS FEOCHHKAMHANEN, MECTo B BpEMS! ypaHo-
BOTO OpYHEHEHHSI B Fe0JIOrMuecKoi HCTOPUU UX CTaHOBJICHHSL.

4. KakoBBl 0CODEHHOCTH FEOJIOTMUECKOTrO CTPOCHUS! YPAHOHOCHBIX paMoHOB B
cKNagyarex obnacrsx?

5. [Hafite onpeneneHHe CpeOHHHBLIX MacCUBOB KaK CrELM(UYeCKHX FeOTeKTOHH-
YECKHUX eNUHHI] FeOCHHKIMHANBHBIX CKJIAYaThiX NOSICOB.

6. KakoBBI 3aKOHOMEPHOCTH IIPOCTPaHCTBEHHOTO Pa3MEILEHHs YPAHOBLIX MECTO-
POXKIEHNI B FeOCHHKNHHANLHBIX CKJagyaThix obnactsix?

7. B ueM mposiBNsieTcst IBONIOLMSI YpaHa B MCTODHM FEOJIOTHYECKOTO pasBHTHS
CPENMHHBIX MacCHBOB (MeTamMopdUaM, rpaHUTH3AMS, MUTMATH381HS IOPOH)?

8. HasoBuTe OCHOBHbIE THIB OKOJIODYIHBIX METaCOMAaTHTOB, MX COCTAaB, 30HaMb-
HOCTh ¥ CBSI36 C HUIMM YDAHOBOT'O OpYHEHEHHSL

9. OxapakTepusyiite OCOGEHHOCTH FeOTIOTHYECKOro CTPOEHHS! YPAHOBHIX MECTO-
poxpenud B dyHEaMeHTE CpEIMHHBIX MaCCHBOB. Ha3oBHMTE OCHOBMBIE THIBI pYHBIX
TeN U GaKTopHl, ONpeReNsIoIHe X NPOCTPaHCTBEHHOE NOJIOMKEHHE,

10. Omumute MIHepabHEIA COCTaB PYH MECTOPOXKIEHMN B rpaduTH3MPOBAHHBIX
30Hax IpobJeHMs! M NOCNEROBATENLHOCT IpolLiecca MHHepanooGpasoBaHUs. B ueM
NPOSIBIIsieTCs! POMb HM3KOTEMITEPATYPHOTO METacoMaro3a B GOpMHpOBAaHHM YpPaHOBBIX
pyx?
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11. OnpefienyTe MOHCKOBHIE KDPHTEPHA M NPHU3HAKH MECTOPOXIEHHH B MOpOHax
(GyHIaMeHTa CpeIUHHBIX MaCCUBOB.

12. Kakopbl FeOJIOTO-CTPYKTYDHBIE YcToBHSI (GOpMHpOBaHHUS MEeCTOpOXIeHHM
JKUNBHOrO THNA B OTMOXEHHSIX FEOCHHKIMHANPHOIO CTPYKTYpPHOTO 3Taxa CpeNHHHBIX
maccuBoB?

13. B ueM nposiBNSIETCS CBSI3b JKMIbHbIX KapboHaT-HaCTypaHOBBIX MeCTOPOKIEeHHI
¢ MHTpY3MSIMM TO3NHEBAPHCCKUX TPaHUTOUNOB W BIMsHMEe BMEIMAIUX NOPON Ha
JIOKaTM3aLMI0 Py IHBIX TEN?

14. WanoxuTe CymecTBylMe NpeAcTaBlieHust O FeHe3Uce XUJbHBX MECTOPOX-
HEHWIT: KaKoBH MCTOUHKKM ypaHa W COMYTCTBYOLMMX 3JIEMEHTOB, BO3pacT Ypawo-
BHX pyn?

15. OnpenenuTe TNOMCKOBbE KPUTEPHH M MPH3HAKH MECTOPOXKMEHHHA JuIbHOTO
THIA.

16. Kakosbl MHHepamnbHbi# cOCTaB KapBOHAT-HAaCTYpaHOBBIX JHI, CTanMiHOCTH
OpMHpPOBaH¥si, MOPONOTHS PYIHEIX TEL U 3aKOHOMEDHOCTU JIOKaNM3aUNH OpYyIeHe:
Hust?

17. YeM onpemensiioicsl reosioro-CTpyKTypHble Yeiopus $opMHpoBaHUSA YPaHOBBIX
MECTOPOXIIEHHI B MacCHBaX MO3JHEBAPHCCKHX IPaHHTOUTIOB?

18. OxapakTepusyiite MHHepaJlbHBIA coCTaB PYL ¥ OKOJIODYIHBEIX METaCOMaTHTOB
MECTOpOXTIeHuH B rpénmounax; IaHHBIE 0 BpPeMEHH GOpMHUPOBAHUSI DI u CYLiECTBY-
OLiME NPENCTaBIICHUSI O HX FeHe3uce.

19. KakoBHi ycloBus 06pa3oBaHKsl MecToponeHui docdop-ypaHoBoi GopMmariiiy,
TOVIOXKEHHE B cTpATHrpadHuecKoM paspese, CoCTaB BMEMALMX mopon?

20. OxapaKTepusylite MHHepanbHBIA coctap (ochOp-ypaHOBHIX DYI, HOCHENoBa-
TeNBHOCTH Npoliecca MyHepanioobpa3oBaHus. B ueM NposiBiisieTcst 3aBHCHMOCTE COCTaBa
PYI OT BMEMA0ONINX NOPOL (B CHIMKATHbIX U KapOOHATHBIX nopojax)?

21. KakoBBl COCTAB OKOJIOPYIHBIX MeTacOMaTHTOB (a¥icuToB) M CBSI3b € HUMH
ypaHOBBIX pyLn?

22. Kakme reonorHueckre (aKTopsl ONpenensiioT MophoNorHi pYyIHBIX Tell
docop-ypaHoBEHX MECTOpOXKIeHU? 3aBucAT M GopMa ¥ pPasMEPBl PYyNHEIX Tell OT
cocTapa BMelnalouux nopox (B TEppHreHHbIX NOpoJax BeHIa ¥ KapboHaTHEIX Tonuax)?

23. ManouTe CymECTBYOmMe TPENCTABYEHHs] O reHesnce Mectopoxienui. Kak
IposIBTISETCS BIHSIHUE IPEBHUX KOD BHIBETPUB2HNS Ha GOPMHDOBaHKE DYIHEIX Ten?

24. OnpenenuTe NOMCKOBBIE KPUTEPHY M MPH3HaKH MecTopoxkneHuit gocdop-ypa-
HOBOH ¢QopManmuy.

25. KakoBr! ycnoBHst ofpa3oBaHusi MECTOPOXIEHUI MoNHMBIeH-ypaHOBOH dopMa-
LHMH B 0CaTOYHBIX TIOPONAX CKNANYaThX FEOCHHKAMHATIEHEIX KOMILIEKCOB?

26. Kak nposiBNisieTcsi pofib CKIaOuaThlX ¥ pa3pHBHHIX HapYLIeHuif B HPOCTPaH-
CTBEHHOM DasMEIICHHH MECTODOXIEHMH Monubrer-ypaHopoli dopManun (B 30Hax
KPYTHHIX Pa3NioMOB, NafKOBEIX Nosicax)?
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27. KakoB coCTaB OKOJIOpYIHBIX MeTacoMaTHTOB — GEepUaNToB M KaK MposiBAseIcs!
CBA3b C HUMH YDPaHOBBIX pyn?

28. Kakue reonornueckre GakTops! oNpenelisiior NMPOCTPaHCTBEHHOE NOTIONKEHHe U
MOpHONOrUI0 PYRHBIX TEN MeCTOPOXKIeHUH Momubuen-ypanoBol Gopmarmu?

29. KaxoBr! ycrnopust 06pa3soBaHisi MeCTOpOXmeHui MoNUbHeH-ypaHOBOH (popMa-
LMH B NO3NHEOPOreHHBIX NaJIEOBYIIKaHHYECKHX KOMIINEKcax opon?

30. B yem nposIBNIsieTCs! CBSA3b YPaHOBOTO OPYHEHEHHUS! ¢ CyOBYNKaHMYECKHMH
HHTPY3USIMH M NIPORYKTaMK Ha3eMHOro By NKaHU3Ma?

31. Kaxme crpyKrypHO-MopdoNoriyeckue THNE PYMHBIX TeN o6pasylrcs B Cy6-
BYJIKGHMYECKMX HHTPY3HBaX ¥ CTIOMCTBIX IOKPOBAX BYJIKAHHYECKUX HEIpeccHit?

32. KakoB MHHEDaJbHBIA COCTaB ManocybGHIHbIX HACTYpAHOBBIX H CYMbG¥IHO-
HaCTYPaHOBHIX PYX B IO3MHEOPOTEHHBIX KOMINEKcax nopon?

33. Yro n3BecTHO o reHe3rce MECTOPOXNEHHI MONHGNEH-ypaHoBOl GopManuu?

34. Onpepenure NOUCKOBbE KPUTEPHH M IPH3HAKHM MONMMBIEH-YDaHOBHIX MECTO-
PO IeHUH.

35. B yem nposiBuNach NO3HHEME3030McKas! TEKTOHO-MarMaTHyecKasi aKTHBU3aLHs
B lpexenax cKiaguaTeix obrnacrei?

36. KakoBbl 0COBEHHOCTH FEONOTHYECKOFO CTPOEHHSI BYTKAHO-TEKTOHHUECKHX
nenpeccuf B O6MNACTsIX TEKTOHO-MarMaTMUecKoM aKTHUBH3alUM C MECTODOMKIEHHSIMU
¢ moopuT-ypaHoBo¥ dopmaumu?

37. HasoBuie CTPYKTYPHO-MOD(HOTNOTHYECKHE THIBI PYIHBIX TEJ MECTODOMHICHUI
¢ moopuT-ypaHoBoH dopMaLyu.

38. Oxapaxrepusyiite THIE H COCTaB OKOJIOPYIHBIX METacOMAaTHTOB, X 30HANb-
HOCTb M pPYINOKOHTPONMpYMOLEe 3HaueHHe Ha MECTOPOXHEHUNAX GIIOpHT-ypaHOBOM
dbopmanmu.

39. Kakopsl craguiiHOCTE OGpa3oBaHHsI XMIBHBIX H DYOHHIX MHMHEDANoB QU0
OPHT-YDaHOBBIX MECTOPOXKIEHUM; [ITyGHHa, TEMIIEpaTypa U BpeMsi ux obpasopaHusi?

40. KakoBH! TeHe3NC MECTOPOXKAEHHM GIoopUT-ypaHOBOHK GOpMaLMK, MX TIOHCKO-
BBI€ KDUTEPUH U TIPU3HAKHU?

41. KakoBb! ycnopusi GOpMUpOBaHMS M METamyIOFEHHS] “uepHEIX” YTTNEPONUCTO-
KPEMHUCTRIX CNaHIeB?

42. Kakue reonornueckue ¢aktops! crocobCTBYIOT GOPMHUPOBAHHIC MPOMBILINEH-
HBIX CKOMNJIEHUH YPaHOBBIX Py B “UepHbIX” YrIepONHCTO-KPEeMHHICTHIX ClliaHnax?

43. Onpenemyte recNOTO-CIPYKTYDHYH HO3HIMI0O MECTODOXIEHMN B “yepHBIX”
CIaHlaX, COCTaB PYNOBMEIIAIOIHX OpOX.

44, TepeuncnuTe CTPYKTYpHO-MODGONOIHYECKHE THIB PYOHBIX Tell. KaKoBa HX
3aBHCHMOCTS OT COCTaBa BMENIANMX NOPOX M TEKTOHUYECKoH obctaHOBKH?

45. KaxoBa pofib 30H NOTNOIMX HANBHFOB B TNPOCTPAHCTBEHHOM pa3MELieHHH
pyRHBIX TEN?

46. Uro nomuMaeTcsi NMOX IONMFEHHOCTHIO ¥ MONUXPOHHOCTHI) (JOPMUPOBAHHS
MECTOpOKneHUH?
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47. B yem nposiBNSIETCS pollb NPEBHHX KOD BHIBETpUBaHUSI B (HOPMHDOBAHHK
NPOMBILINEHHBIX CKOIIEHUH YpaHOBEIX pyn?

48. Hasopute NOMCKOBBIE KDUTEDHH M IpPH3HAKH MECTOPOXIEHHUN B “4YepHbIX”
CIIaHLaX.

I'mapa 6. YPAHOBOPYOHBIE $OPMAIIMHA YEXIIA JIPEBHUX
H MOJIOTIBIX IIITIAT®OPM

MecTopoxenus 3Toi rpyIbl oOBEOHHSIIOT OKOJIO MOJIOBHHBI MHPO-
BHIX 3aI1aCOB M €XeroJHo mobklya pyn U3 HMX Bo3pacraer. OHM LIHMPOKO
paclpoCTpaHeHBl Ha BCEX KOHTUHEHTaX M BO MHOTMX CTpaHaX MuUpa: Ha
teppuropun  Ceseproii Amepuxu (Konopancko-Bafiomunrckast pygnast
NpOBMHLMSY), B 3aNanHOM yaCTU ApPreHTHHEI, BIOJb BOCTOUHBIX MPEIropuii
Ang, B Hurepun (Mamu-Hurepuiickasi pynHast OpOBMHLIMSI), B Npeefiax
Cpenne-Yenickoro u llentpanbHoro @paHiry3CcKoro CpeOuHHHX MacCUBOB,
Ha tepputopuu Mexcuky, Kananel, Apctpanun, Hramum, I0rocrnasuy, Beur-
puu, SINOHMM U IpYTUX CTPaH.

LleHHOCTE MeCTOPOXKEHUI B OTIIOKEHUSIX MNIAaTGOPMEHHOIO Uexyla He
TOJIBKO B HMX WIMPOKOI paclpOCTPaHEHHOCTH, HO B B OIaronpUsiTHBIX
TEXHOJIOrMYECKUX CBOMCTBaxX pyn. YpaH ofBIUHO JIErKO BHILIENAUYNBAETCSI
U3 pyOH pa3daBlIEHHBIMU KUCTIOTAMH MM CONOBBIMH pacTBopaMu. BaxubiM
3KOHOMHUECKUM GaKTOpPOM OCBOEHMSI MHOIMX MECTOPOXKICHHH B IeCyaHu-
Kax SIBJISIETCS] BO3MOXHOCTh TNPUMEHEHHS IpU UX oTpaboTke Meroma
nomzeMHoro BhieNaunsauus ([IB) B ecrecTBeHHOM 3aneraHMu pymHBIX
3anexeii, uro obecrneunBaeT HU3KY10 ceB6eCTOMMOCTE KOHEUYHOrO NMPOAYKTa.
brnaronapst BHenpennio cksaxuHHOro Metona I1B B oTpaBoTKy BOBIEKa0T-
cs1 GenHble pyObl ¢ BECbMa HM3KHMMM CONEpKaHMsMHU ypaHa. KpoMe sroro
pPYyIbl MHOTHMX MECTOPOXXIEHMIl SIBJISIIOTCSI KOMIUIEKCHBIMM ~ COHOEpKaT
MOBHILIEHHEIE KOHLEHTpalluy CelleHa, BaHamusi, Moluboena, peHusl, CKaH-
DM, 3JIEMEHTOB PENKO3EMENBHOM rpynmbl. OCBOEHHAasI B HACTOSIIIEE BPEMSI
TEXHOJIOTHUSI MIOMYTHOr'O U3BJICUEHHUSI HEKOTOPHIX COIYTCTBYIOIIMX 3JIEMEH-
TOB CYILECTBEHHO CHIKAET 3aTpaThl Ha OOLIUY ypaHa.

Ha OomnbumimHCTBE paccMaTpHUBAaEMHIX MECTOPOXKIEHMII py[HHIE Tejla
MMEWT IPOCTYI0 IJIaCTO- ¥ JIMH3000pasHy0 GopMy ¥ OOGBIUHO 3allerainT
COrJIaCHO C BMEILAIIMMH OpPOdaMit.

MectopoxieHHst ypaHa uexJla OpEeBHMX M MOJOObIX InardopMm B
MHOCTPaHHOH IHUTEpaType OOBEOMHSIIOTCSI 10O Ha3paHHEM ~MeCTOpOX[e-
HUSI [1€CUaHMKOBOro TMna”. B coperckoil urepaType OHM OMUCAHBI KakK
CUOPOreHHbIE UITM IK30r€HHBIE MECTODOXK IEHHUSI.
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Ycnosust ux ¢opMupoBaHHsl ONpenelIsiioTcsl OIaronpUsiTHEIM COUETa-
HUEM pa3JIMUHBIX [eoJIOrMYeCKHUX (PaKTOpOB: PErMOHANBHEIM MNMOJIOXEHUEM
patioHa, JIuTOJIOro-(halMalIbHbIM COCTABOM BMELIAIMMUX [IOPOM, THIporeo-
JIOrMUECKHUM DPEXHMOM IOIO3EMHBIX BOJX, [EOXMMHYECKMMHU YCIIOBUSIMU
MUTPALIMH U OCaXXIOEHUSI ypaHa.

6.1. TEOJIOTHYECKHE ®AKTOPH, OIPEINEJAICIHE
YCIOBHSI #OPMHPOBAHHST MECTOPOKIEHHH

OCHOBHBIE TIPOMBILITIEHHBIE MECTOPOXKIEHUS! ypaHa COpMUPOBAJIUCH B IIBE
snoxu: nosnHeMesosofickyio (190—90 min. net) U HeoreHosyo (o 30 MiH.
net). Haubornee KpynHbie ypaHOBOpYIHBIE NPOBHHLIMK Dacrofaranicsl B
TEKTOHMYECKM aKTHBU3UPOBAHHBIX NENPECCHOHHBIX 30HAX 3€MHON KOPHI U
CBSI3aHBl C OBYMSI rpynnaMu ¢opMalMii OCaIOUHBIX ITOPOL — CEepo- H
KpaCHOLIBETHEIMHU.

Ilo reoTeKTOHHYECKO! MO3UIMKM BHINEJISIIOTCS IBa TUINA OEIpeccHil: B
0671aCTSIX COOTBETCTBEHHO HHTEHCUBHOM TEKTOHUUECKON UIIH TEKTOHO-Mar-
MaTUYeCKOl aKTUBU3ALMK U HE 3aTpOHYTHIX aKTUBH3aLIMEN.

Jlenpeccuu nepeozo Tuna pa3MeljaTCsli B OpPOr€HHBIX OBJACTSIX B

KpaeBbIX YacTsiX I1aTdopM Ha COMPSDKEHHUHU CO CKJIamuaThiIMU CTPYKTYpaMu
W B LIEHTpaJIbHBIX YACTSIX OPOrEHHBIX 0BnacTeit (MeXropHHe BIIAIUHbL).
OHHU BBINONHEHE KapBoHAaTHO-TEppUreHHBIMH GopMaLusiMi nopon. B ux
CoCTaBe pa3fIMuaioT MOJIaCCOBBIE M MOJIACCOMIHbIe ¢opMallMy, JiaryHHBIE,
npubGpexHO-MOPCKHE, NENbTOBBIE U KOHTHHEHTANIBHHIE OTIIOXKEHMST C
MOBBIIIEHHEIM CONEPXKAaHHEM opraHuuecKkoro semecrsa. OcalouHbIE MOPO-
Obl KOHTHMHEHTAJILBHOrO M NpuUOpEKHO-MOPCKOLO IPOUCXOXKIEHUSI YacTo
uepenynTcsl ¢ MpONyKTaMM Ha3eMHOro BYJIKAaHM3Ma — T[OpPM30HTaMH
Ty$oB, TyQPUTOB, BYJIKaHHUECKHMMHU nokpoBaMu. (OOpasoBaHME IOpOI,
claramiqux JHOENpeCcCHH, COMPOBOXIANOCh HWHTEHCUBHBIMM OJIOKOBBIMH
TEKTOHMYECKMMM [BIDKEHUSIMH, B TOM UMCJIE KOHCEOUMEHTALIMOHHOIO
TuMa. Berenersue 3toro pynoBMEIIAIONME ITOPOOBI YACTO CMSATHL B CKJIATIKH
U HapylIeHH pa3ioMaMH.

YpaHOBOE OpyIieHEHHE NpUYypOueHO K FOpM30HTaM MNpOJIUBUANBHBIX,
aJUToBUAJIBHBIX, O3€pHBIX U NPUOPEIKHO-MOPCKUX OTJIOKEHMI, NOKaJIBbHO
oforameHHbIX yrieduLIKEpOBaHHBIMU OCTATKAMH pacTeHHil unmy OUTyMu-
HO3HBIM OpraHHUUYECKHMM BeEIeCTBOM. B Takux penpeccusix ¢OpMHUpYHOTCS
KpYIHBIE yPAaHOBBIE MECTOPOXKIEHHs! MHGUIIBTPALIMOHHOIO TUIa B rOpU-
30HTaX ECUaHUKOB.

B Oenpeccusix eTopoeo Tuna@ HakarMBallkCh alUIIOBUalIbHO-O3EPHBIE U
pubpexHO-MOPCKHE OTJIOKEHHUS], CpeIH KOTOPHIX ypaHOHOCHBIMU SIBJISIIOT-
Csl KOHTHMHEHTalIbHHIE TEeppUr€HHO-KapOoHaTHEIE OOpa30BaHMsl apUOHBIX
KIMMaTUYECKUX 30H (KalbKpETH), YrJIEHOCHBIE JIMMHMUECKHE TOJILUH
ryMupHeix ofrnacteli ¥ NpuOpeKHO-MOPCKUE TJIMHUCTHIE OTIIONKEHUSI C
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NIPOCTIOAMYM PaKyUIHSIKOB U OCTaTKaMK HckomnaeMseix peib. Ilopone! 3amnera-
H0T FOPU3OHTaJIbHO, TEKTOHHUYECKME HapylleHMs! NMpaKTUYECKH OTCYTCI-
BywT. K TakuM nenpeccusiM npuypoueHbl ypaHOBbIE MECTOpPOXIEHHUS B
KallbKpeTax ¥ yriisixX, a TaKXe CeOUMEHTalMOHHO-IHAreHeTHUeCKUe
PEnKO3eMENILHO-yPaHOBBIE MECTOPOX IECHMUSI.

llockonbKy cocTaB pynoBMemaniux NOpom, Claraoimx IIeTpecCUu,
BO MHOIOM ONpENENIsIeTCsl COCTaBOM NMopog $yHmaMeHTa u obpaMIleHusl,
Ba)XHOH OCOGEHHOCTBI0 PErMOHANLHOLO MONIOKEHUST GOJILIIMHCTBA MECTO-
POKIEHMIA CUNTAETCSl HAMMUKE B OOpaMIIEHMH U OCHOBAHHU NEIIPECCUOH-
HBIX 30H EOXMMHUECKMX ¢(opManuii, CreLManu3UpoOBaHHBIX Ha ypaH.
TakoBbIMU OOBIUHO SIBNISIIOTCSI yrilepofMCTBIE CTAHLEL TPaHUTOUOEl H
KHCIIbIE BYJIKAHOr€HHBIE 06pa3oBanysi, oborameHHbe ypaHoM. PynooTiio-
XEHUIO CNOCOBCTBYET MHTEHCHBHOE pasBUTHE B NPELIECTBYIOMME 3IIOXU
KOp BLIBETPMBAHHUS, CONPOBOXOABINEECS] BHIHOCOM 3HAYMTENILHBIX MacC
ypaHa U3 reOXHMHUYECKH ClIeNMalIn3HPOBAHHbIX OPO.

Il71s1 MHOrMX YypaHOBOPYIHBIX NPOBMHLME OTMEUaeTCst MIPOCTPAHCTBEH-
Hasl ¥ BPEMEHHds! CBSI3b YpaHOBOIO pyNOOGpa30BaHUS C nporeccaMu
TEKTOHO-MarMaTHyecKoi akTusu3aruy. HauGornee sipko 3To BEHpaxaeTcs B
paiiore nnato Konopano, Ha MecTopoxneHusix Yemckoro u llentpansHoro
$paHIy3CKOro MaCCHBOB.

IlpocTpancTBEHHOE TNOJNIOXKEHHE YPAHOBOrO OPYIEHEHHS! B TOJIAX
OCaJIoUHBIX TOpON OOYyCJIOBIIEHO COCTABOM M CTPOEHMEM TMOCTENHHX,
PaCTIpeneNieHHeM B HUX OpraHMUECKOTO BeIUeCTBAa — KOHLEHTpATopa
ypaHa, yCroBUSIMH MHUIDAllMM YPaHOHOCHBIX BOL. Ilpu usyuenun ocanou-
HBIX OTJIOXEHUI OUEHb Ba)XXHO KPOME MX COCTAaBAa YCTAHABIMBATH U rEHE-
TUYECKHUE TUIT nopofi. OH BHISIBIISIETCS] 110 KOMIUIEKCY NEPBUUYHBIX NPU3Ha-
KOB, CBSI3aHHBIX C YCJIOBUSIMM GODPMHPOBaHUSI U HAKOIJIEHUSI OCaIKa:
CTPYKTYDE, TEKCTYpe, BELIECTBEHHOMY COCTaBY, ayTUI€HHEIM MMHEpasaM,
NaJIEOHTONIOrHUECKHM OCTAaTKaM, B3aUMOOTHOLICHHSIM C APYIMMM IIOpO-
IaMu.

Pa3NuyuaioT rpynmel MOPCKMX M KOHTHHEHTAJILHBIX OTNIOXEHUH, a
BHYTPY UX — OTHENbHBIC F€HETUUECKUE THITHL, HANPUMED, aJUTIOBHATBHEE,
O3€pHEIe, JIaryHHEIE. .

CrpoeHne ocamouHBIX TONM| ONpENeNsIeTCs! COOTHOLICHUEM B paspese
pasHoMaciTabHbIX 06pa3oBanuii — croes, NNacToB, Nauek, CepHii ¥ Tomu,
0COBEHHOCTSIMU ¥ MOPSIHKOM UX 3alleraHusi, MUTOTIOrMUECKMM COCTABOM U
FEHE3UCOM, OCOOEHHOCTSIMU (alMallbHBIX M3MEHEHHI M30XPOHHBIX obpa-
3oBanuii. [lepeuncriennbie 0COGEHHOCTH CTPOEHMSI M COCTABA OCANOUHBIX
TOJIY| 06 BeAMHSIIOTCS! OBLMM NOHSITHEM — JTUTOJIOro-(arMalbHbIA COCTaB.

Jlutonoro-panuaneHEIl COCTAB  OCAIOUHBIX Nopon yKaspiBaeT Ha
najieoreorpapuuecK1e ycioBysi Ce[MMEHTALMM U NOCTENYIONIME UX H3Me-
Henust. [lo cTpoenuio ¥ dapManbHEIM H3MEHEHUSIM  OCANOUHBIX obpa3so-
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BaHUIl BOCCTAHABNUBAIOT NMalleOTEKTOHUUECKYI0 MCTOpHI0 GHOpMHUpOBaHUS,
pONlb  KOHCEOMMEHTALMOHHBIX Y  IMOCTCEOMMEHTALIMOHHBIX  CTPYKTYD.
TeKTOHIYECKHE 3TIEMEHTH! B MpeJieflaX 0CaJIOUHOro UeXJ1a BhIPaXEHB! Kak
B BUIE CKIIanuaTHX OedopMaiuii — IMoJIOrMX aHTHKIMHAJICH, CHHKIIMHA-
7iefi, KyTolloB, Banoobpa3HbIX MOOHSTUH, (JIEKCYD, TaK U B BULIE pa3pblb-
HBIX HapylIeHMii. UacTO OHM UMEKT PYyJIOKOHTPOJIMpYIoLee 3HAUCHNE NS
YpaHOBOI'O OpYIECHEHHSI.

Irist MoKanM3alluy YpaHOBBIX PYII BaXKHOE 3HAUEHHE MMENT OKuUCauTe-
1bHO-BOCCTAHOBUTESIbHBIE CEOLICTEA HEUIMEHEHHBIX 0Ca00UHbIX nopod. Tlo
HaBopy TUIOMODGHBIX MHMHEPaJOB U KOHLEHTpaLMM OpraHMYECKOro Be-
wectsa (C,;) BBIIENSIOTCST FEOXMMHYECKHE daimy oCallOUHBIX IOPOL ~
BOCCTAHOBMTEJILHEIE, TEPEXOIHBIE U OKMCIIUTEIIbHBIC.

Nopomel BOCCTAHOBUTENBHEIX (aluii  oforaiieHsl OpraHUYeCKUM
BEIeCTBOM, UTO NPUIaéT UM TeMHyI0 oKpacky. ComepxaHue Copr cocTaB-
nster B Hux 0,1—1 %, pacnpocTpaHeHbl TOHKOPaCCEsTHHbIE MMPUT, MapKa3uT,
MeTnbHUKOBHUT. B nepexonnbix ¢auusix npeobianaloT NOpoIOsl ¢ MUHEpalla-
MH, B COCTaB KOTOPBIX BXOJIHUT HBYX- ¥ TPEXBAIICHTHOE JKEJIE30; 3TO MOPO-
IbI C XTIOPUTOM, CUIEPUTOM, AHKEPUTOM, IIlayKOHUTOM. OHH HMEIT CepyIo
1 3eJICHOBaTO-CEPYI OKpacKy, comepxahue C,,. M3MEHSIETCsl OT 0,0n mo
0,n %. MuputTa ¥ BUOMMOTO OPraHMYECKOTO BEIIECTBA He Ha6nx<1naeTCH.
OxucIuTeNpHEE (Galyy NopoJl OTJIMUaTCsl KpaCHOBATOH, PO30BOH, OpaH-
JKEROI1 U KEJITOM OKPacKoil, B MX coctape IpeobilanaloT MUHEPaJIbl TPEXBa-
TIEHTHOHO XeJle3a — THIpOTeMaThT, TROPOreTUT, TUAPOCIIIOIIE, CONepKaHne
Copr cocTannsier 0,00n — 0,0n %. 3 _

Ha BoNnpUIMHCTBE YpaHOBEIX MECTOPOXXIEHHMH ueXJla OpeBHUX W MOJIO
IBIX MaT¢OpM PyIHBIMH OKAa3bIBAITCA NEPEXONHBIE U BOCCTaHOBUTEIDb-
HBIE reoxuMmnueckue ¢army ocaJouHbLK NOPO. 3

Pacnipenesienue pa3lHUHBIX TEOXMMMUECKUX Gaiuii N reHeTHYeCKHX
TUMOE OCAZIOYHBIX OTJOXEHUN OByCIIOBIIEHO naneoreorpa(bnqecxumf
ofcTaHOBKaMH B TEPHOLN  0CalKOHAKOIICHUS, J'IaHJIU_Iad)TarvEM 3eMHOMR
IOBEPXHOCTH. BHYTpHM KOHTMHEHTallbHBIX M MOPCKHX obnacred cenmMMeH-
TalMy aHmuadTh ¥ COOTBETCTBYIONIME UM M€HETHYECKHE TUIIB OTJIOKEHUH
pacrioflaralTcsi 30HalpHO. YacTo ¢aimalibHasi 30HAJIBHOCTh MMEET pyJio-
KOHTpOJMpYIOIIee 3HAUCHHE MJIsl YPaHOBBIX MECTOpOXAEHHUA. [lyisi KOHTH-
HEHTATbHBIX O6JIacTeil BHINENSIOTCS IBa I0siCa OCANKOHAKOIJIEHUST —
NOArOpHO-BEEPHBI M PaBHUHHO-NONMHHEIA. B TOIrOpHO-BEEPHOM TPOKC-
XOOUT CMEHA NENI0BHANBHO-NIPOJIIOBUATIBHBIX OTJIOXEHHH 03€PHO-TAKBIPHEI-
MH U 03epHO-CybaspalbHbMH. B paBHMHHO-TOJIMHHOM psiiy Ie/I0BHalIbHO-

cyBaspalibHble 06pa30BaHKsi BOOOPAa3NesioB NepexosiT B alJIOBHAJILHEE 1
nanee B o3epHbe. B npenmenax annwBuallbHBIX JOJMH CIENYeT pasnuyarhb
ONEpEeUHyI0 30HaJIbHOCTh (CMEeHY MOWMEHHBIX 30H Ha pyCJIOBbIE) M MPOIO-
npHy10 (CMEHY alULOBMATIBHBIX OTJIOXEHWH Ha nenbToBbe). JlenbroBHE
OT/IOEHHUSI pa3felisioTCsl Ha OCalKH CYXMX, WM BHYTPUKOHTHHEHTAllb-
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HBIX, I€JIBT, PACHIPOCTPAHEHHHIX B apUIHOM KIIMMATe, a TaKXe O3epHBIX U
MOpPCKUX [IeJIbT. BonbIIMHCTBO KOHTHHEHTAJIBHBIX OTJIOXEHHIA NpeJicTaBlie-
HO OKHCIMTENBHBIMU TEOXUMHUECKMMH ¢anusiMu. BoccraHoBuTelNBLHEIE
GaLmK pacrnpoCTpaHEHH Cpey HUX JIoKalbHO. HauBonblnee ux CKOMIeHne
B KOHTHHEHTAJIbHBIX OTJIOXEHMSIX OTMEUAETCsl B NEJIbTOBHIX U 03epHO-60-
JIOTHBIX 0Opa30BaHUSIX.

Cpenu 0CamouHbix TOMU KOHTHHEHTANBHOTO NPOMCXOXKIEHHS! Briaro-
NPUSITHBIMM  OJIs1 PYNOHAKOIJIEHUsT SIBJISIOTCSL PYCJIOBBIE IIECUAHMKU M
TPaBeJIMTHI, DPaClpPOCTPAHEHHBIE B NPOJIUBHANBHEIX KOHYCaxX BBIHOCA,
COGCTBEHHO aJlIIIOBHANBHBIX M JENbTOBBIX OTNOXKEHUsIX. OHM Claramor
CJIOKHBIE BETBSLIMECS B IJIaHE JICHTEI U TIONIOCH, a B Pa3pese pacroiaramnT-
Cs1 B BUJIE€ CJIOXKHOM CHUCTEMBI KyJIUcoobpasubix muu3. COOTBETCTBEHHO U
YPaHOBHIE py[HbIE T€jla YacTo GOPMUPYIOT BBITSIHYTHIE JIMH3BI W TOJOCEH,
CorJlacHele C mnaneopycilamu. PynmoBMemiaromymy HMHOrOa OKAas3HIBaiTCSsI
BBIIEPKAHHBIE MAJIOMOILIHEIE INACTH apTHJUIMTOB O3€pHOTO UM MeJIKue
JIMH3bI CTAPUUYHOTO IEHE3MCa, JIOKAJBHO oBOralleHHBIE TOHKO3EPHUCTHIM
OpraHUYeCKUM BELECTBOM.

B MopcKHX OTIIOMEHUS X BBHIIENSIOTCS 30HMBI npuOpexHBIX, MENIKOBOI-
HO-JIarYHHBIX Y rJ1y6OKOBOOHEIX oTnoxenunii. HauGonbluasi nuddepeHuma-
U5 FEHETHUECKUX TUIIOB OCaIKOB CBOACTBEHHA MPuOPEKHON U JlaryHHOM
30HaM. 3[1eCh BCTPEUAIoTCsl OCallKM aBaHIENbT, IIshKel nepechineii, Bapos,
BaTTOB M Maplueil (paBHUH, NEPHOMUYECKH 3a/TUBAIOIUXCS] MPUIIUBHO-0T-
JIMBHBIMU BOTIaMM), TIEPECHIXAIOUIMX U OCOJIOHSIIIMXCS JIaryH, IMMAHOB U
pugoB. Takue OTNIOKEHNST OTHOCATCS K BOCCTAHOBUTEBHEIM MITH nepexon-
HBIM reoxumuueckuM darmsiM, Cpemu HUX MaKCHMallbHOE oBorameHue
OpraHM4€CKUM NIIaHKTOHOT€HHBIM BELIECTBOM OTMEUYAETCsl B JiaryHax ¢
CEpOBONOPONHEIM 3apakeHueM. K obacTsiM HaKONIEHUsI JIaryHHEIX [JIMH,
oboraileHHbIX OpraHNUeCKUM BELIECTBOM U dochaTHINpoBaHHEIMU OCTAT-
KaM{ MCKOMAaeMBIX  pBID, NpHYpOuEHbl KOMIIEKCHBIE (GOCHOpHO-penKo-

-3€MeJIbHO-YPaHOBBIC MECTOPOIK IEHUH,

B Mopckux TOmMax NpoHUnaeMBle NOPOMbl OBBIUHO CIAraloT BHIIEP-
KaHHBIC KPYIHBIE T€ONOrHUeCKHe Tella CPaBHUTEIIBHO MIPOCTOl NNacTOBOM
i nitactoobpastoit gopmer. K npouniiaeMeM noponam MODPCKOrO reHe3u-
€a, BMCILAIMM YDPAHOBOPY IHBIE TE1a, IPUHANIIEKAT MECUaHUKY TIIISDKEI,
6aposB, NPOTOK M aBAHIENBT, a TAKIKE OOJIUTOBEIE, OpraHOr€HHO-NeTPUTO-
BBIE U pUGOBEIE U3BECTHSIKH,

B nenbToBEIX M NPUGPEXHO-MOPCKUX TEPPUIeHHBIX Nopodax U3BECTHBI
KpyIIHEIE ypaHOBBIE MecTopOXeHusi. B kapbGoxaTHBIX TOJMAxX Mopckoro
[IPOHCXOXNCHUST MHOT1a Pa3BUBAIOTCST IPOLIECCH BTOPHUHOTO PaCTBOPEHMS]
(cTunonuTusanmsi, DONOMUTH3AINS, KapcT), NPUBOASIIME K YBEJNUEHHNIO
nopuctoctv. B takux kapGoHATHEIX Nopomax dopmupyloTcs HeGonbune
KOHUCHTPALMH YpaHa, HO KPYIIHBIX NPOMBIIIICHHEIX MECTOPOKICHMIT HeT.

BaxHoi 0cOBEHHOCTBIO CTPOEHUS TOJIL OCANOYHOrO yexiia, ¢ KOTopoH
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CBSI3aHa JOKallM3alysl YPaHOBBIX MECTOPOXXIECHUM, SIBISIETCST KOHTPACT-
HOCTb (QLUGBHBIX U 2eoxumuyecKux uamerenuil. Tak, Ha ypaHOBBIX
MECTOPOXIEHUSIX B YrIICHOCHBIX TOJMUAX OpYHNEHEHUE NPHUYPOUCHO K
MeCTaM pa3MbIBa yTOJBHBIX IUIACTOB [OPEBHUMH DYCJIOBBIMH TIOTOKaMHM,
CMOYEHHBIMM IIECUaHMKAMM. PSii MeCTOpOXIEeHMI B KOHTHHEHTaJbHEIX
OT/IOXKEHUSIX KOHTpOJMpPYETCsl 30HaMM Hauboyiee pesKkoro (ppOHTaJIbHOIO
BBIKJIMHUBAHUS aJITI0BHAlIEHO-TIPOTIOBHATIBHEIX KOHYCOB BHIHOCA M HAa3CM-
HbIX [enbT (MECTOpOXIEHHs! BaHaIMii-ypaHOBOH popMalMy B MECUaHMKaxX
naneopycesn). 3neck pyna pa3MENIaeTcsi B 30HE BHIKIIMHMBaHHUS TOJILH
DYCTIOBHIX OTJIOXEHMI € ONTUMAallbHBIM COOTHOWIEHMEM TNECYaHUKOB U
anepponuros (1 : 1).

MecTopOXIeHUs! CelleH-BaHaauii-ypaHoBo# ¢opMaluy B [E€CUaHHKaX
TaKOKe TSroTET K y4acTKaM HauGolee CIOXHOro (alualbHOrO CTPOSHUS
pynoeMeraiomux Tonul. OHY YaCTo CBSI3aHBI C IENBTOBHMU OTJIOKEHUAMH
MJIM OCaOOUHBIMM NOPONaMy HU30BbEB KPYTIHBIX PABHUHHHIX DEK.

Ha kpynueiinieM ypaH-GUTyMHOM MECTOPOXIEHUU Awmbposusi-Jlelik B
CHIA oCHOBHBIE 3aliachl ypaHa B BHIE NIacTOOOpa3HbIX pyIHBIX TEJT 3aj1e-
raoT COrfIacHO C MPOCTUpaHWEM MO3IHEIPCKUX NaJleopyCerl.

Ha MeCTOpOXKIEHUSIX LIMPKOH-yPaHOBBIX Pyl B NECUaHUKaX, oboraieH-
HBIX OpTaHMYECKMM BElIeCTBOM, NOJIOXEHHE PYNHBIX 3alleiel KOHTpOIH-
pyercst GalusiMi JIaryHHBIX M O3€PHBIX OTJIOXEHHM, uepellyIoIMxcs C
dalysaMU MEJIKOBOIIbSI M OTKPHITOrO MOpsi. YpaHOBBIE MECTOPOXIEHUS B
KaJlbKpeTax OTUeTJIMBO JIOKaNM30BaHH B OCEBBIX YacTsIX OpEeBHEUYETBEp-
THYHBIX NaJleopycest.

Cupporeoniornyeckasi o6CTaHOBKA BO MHOIOM ONpELensieT yCloBHs
dopMKpOBaHUSI MECTOpOXIEeHHI B NiaTGOpMEHHOM yexiie M MX COXpaH-
HOCTh. Ba)XHO MpaBMITBHG  OLIEHMTL HE TOMNBKO CYIUECTBYIOUIMH T'MIPO-
reoJIOrMUeCKUil peXuM MeCTOPOXIeHHsI, HO M BOCCO3[aTh rHIpOoreoioru-
YeCKy0 0GCTAHOBKY BO BpEMsI pynoobpa3oBaHusi (Ianeorunporeosioruo).

YpaH KaK BeCbMa [IONBIKHEIA 3[IEMEHT MOXKET HaXOIUTHCS B PacTBO-
PEHHOM COCTOSIHMM B pa3fMYHBIX MO FEHE3UCYy U COCTaBy NOH3EMHEBIX
pogax. B HacTosiniee BpeMsi BHETISIIOTCS] YETHIPE FEHETUYECKMX THIIA MoJ-
3eMHBIX BOH: CEOMMEHTOreHHble, HMHOUILTPOrEHHBIE, MarMaTOrEHHLIE,
MeTamopdoreHHsie. HpouCXOxIeHe CeIUMEHTOrEHHEIX BOX CBSI3BIBAIOT C
3aXOpPOHEHHEM UIIOBBIX BOI MOPCKHX M 03€PHBEIX OCAIKOB [PU UX JIMTHRH-
Kalu.

Ha panHux CTanusix MMTHOUKALMY M AHAreHE3a OCafKy NPEICTaBiIsioT
coBoit BecbMa HaCHIILEeHHbIE Bofioli obpasopanusi (Gonee 90 % B cnyuae
CIMHKUCTREX M7IoB). K MOMeHTY NpeBpailieHusi ocallka B I'OpHYyI0 1I0poay B
Hell cOXpaHsIETCS] 3HAUMTENBHOE KONUYECTBO UIIOBLIX, 1. €. CeAUMeHTalLM-
OHHBIX BOZI. Bojia HAXOQUTCSI B KPHMCTAJUIM3ALMOHHOM, ancopOHpoBaHHOM
(npouHOCBsI3aHHON) M NOpoBO# (pBIxTocBsizaHHO#N) dopMax. OcobGeHHO
GomnbIIME MacCH IIOPOBOI BOMS CONEPKAT T[JIMHICTHE OTNOXEHus. B
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IanbHeHleM Mpy yBeNMueHHH JIMTOCTAaTHUECKOro HABJEHUsI BHILIENIEKa-
KX TOJII B YCJIOBMSIX KaTareHe3a IopoBasi Boma NEPEeXOmUT M3 NOpon
(0coBEeHHO rIIMHUCTBIX) B CBOBOMHOE COCTOSIHKE, MOMBEPrasiCh TUIPOCTATH-
YECKOMy U rpaBUTalMOHHOMY Bo3geiicTBusiM. OHa OTXHMMaeTCst U3 IJIMH U
NOCTyNnaeT B MOpOIH, OONafamniye TaK Ha3bIBAEMBIM KECTKUM KapKacoM
(o6romounble M KapGoHatHHE). Takum o6pa3oM, B OCaJOUHBIX TOMILEAX
GOPMUPYIOTCSI CeOUMEHTO2EHHBIE 8OO,

Ilpu manpHelnieM NOrpyXEeHMH OCaHOUHBIX TOJIL Ha IITyGHHBI B Iep-
BHIE KMJIOMETpH B YCJIOBUSIX rllyBOKOro kKarareHesa M3 IOpOJ HauMHAET
BBLIEJISITBCS] TIOPOBAsl U YacTh NPOYHOCBs3aHHOW Bombl. Ha eme 6Ombumx
riybuHax Tpu yBEJMYEHUM TeMIepatyp B CBOGONHYI (GOpPMY MOXET
NEPEeXOaUTh KpHUCTANJIM3alMOHHASI ¥ XMMUUECKH CBsI3aHHAsl BOMOa, T. €.
BO3HUKAIOT MeTaMopPozeHHbie n003emMuble 800bL.

Hugunvrpayuorneie 6o00ur 00pa3ynTcsl NMpM NPOCAUUBAHUHM IOBEPX-
HOCTHBIX BOJ MOpeH, 03ep, pek ¥ aTMoCthepHBIX 0CaIKOB B FOPHEIE IIOPOJIHL.
OcHoBHast MacCca 3THX BOI HAXOOUTCs1 B CBOBOIHOM COCTOSIHMU. B nousax u
MIPUMTOBEPXHOCTHBIX OTIIOXKEHHUSIX YaCTh MHGUIIBTPOreHHBIX BOJ 3aN0JIHSIET
KanuiIsipH ¥ ofpepraetcsl cuilaM KanunusipHoro Bo3neficTeusl.

Maemaroeennasn (weenunvhasi) 6oda GOpMUpPYeETCS MpU OCTHBaHUM
MarMaTMuecKux Iopoj B pe3yJibTate KpUcTaJUIM3aluMoHHON nuddepeHima-
MM BellecTBa. JTY ION3eMHBIE BOOEl CUMTAKTCS TEPBHUHBIME BOIAaMH
3eMHOH KOpel. OfHAKO II0 OLEHKE M30TONHBIX JIAHHBIX Na)Ke B COBPEMEH-
HEIX BYJIKaHHUECKUX 00JIacTsIX HoJisT 10BEHMIILHON BONBl BEChMa HEe3Hau-
TeJbHA. .

Pa3miuHble reHETHYECKME THUMBI MOO3EMHBIX BOM YepemylTcsl BO
BpeMs] re0JIOrHYeCKoro pa3pUTus, obpasyst THOpOreosIoryecKye UKL, B
npenenax KOTOpBIX CEAMMEHTOr€HHBIE BOMBI NOCIIENOBATENIEHO CMEHSIIOTCS
MHQUILTPOTEHHBIMY ¥ fajlee MeTaMOPGOrEHHBIMU M MarMaTor€HHBIMU
(puc. 66).

B ypaHOHOCHBIX [ENPECCHOHHBIX 30HAX 3€MHOi KOpHl YCTaHOBJIEHHI
CeNUMEHTOreHHbIe ¥ MHQUIIBTPOreHHple NOO3eMHBIE BOmb. IIpucyTcTBHE
MeTaMOpOreHHbIX ¥ MarMaTOreHHBIX MOA3EMHBIX BOJ JIMLIL IIpenroiara-
ercs. Hx, BupuMo, cledyeT paccMaTpyBaTh B KaueCTBE WCTOUHHUKOB
TENJIOBOW JHEPrUM ¥ HEKOTOPHIX Fa30B, NOCTYNANUIMX B CEAMMEHTOr€HHbIE
Y MHQUIILTPOreHHBIE BOIIHL.

BaxcHoe 3nauenyue B 06pa30BaHMM IK30TE€HHOrO YPAaHOBOIO opyneHe-
HUST UMEIOT pa3JIMuHble rUOpOIMHAMHUYECKHUE DEXUMMEL NOO3EMHBIX Bom. B
JENPECCUsiX, BLINOJTHEHHBIX OCANOUHBIMM TOJIUAMH, BBIOENSIOTCS IPYHTO-
Bhi€ Ge3HarNopHble U apTe3UaHCKUe HANOpHEIE Iop3eMHEIe BOLH. Pacmpe-
IIeNIeHKE PYHTOBBIX BOI ONpENENisieTcsl penbedoM MOBEPXHOCTH U FEHETH-
YECKUM TUIOM KOHTHHEHTAJILHBIX OTJIOKEHUIA.

I'pyHTOBBIE BONBI OBBIYHO CONEpXkaT B KOpaX BHIBETPHBAHMSI, allilio-
BHAJIbHBIX U NPOJIOBHANBHBIX OTJIOXKEHUSIX U BBIXOOSIT Ha OBEPXHOCTH B
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Puc. 66. Cxema monHoro runporeosniornyeckoro nukna. Ilo E.B. Hunkepy:

0—8 — peXUME! (hOPMUPOBAHUS MON3EMHBIX BO: @ — 3NM3UOHHLIH, § — WHOMILTPALMOHHLIH,
68— MaFMaTHyeCcKHil.

1 ~ opueHTHPOBKA TEKTOHMYECKUX ABIKEHNI; 2 — HallpapyieHus MOToKa [on3eMHBIX Bom; 3 —
NecyaHble Nopomst; 4 — riuHbL § — MarMaruueckue ofpasoBauus; 6 — nopoos Qykpamenta; 7 —
BOIHBIN 6accefil; § — TEKTOHMUECKUE HapyIIEHUS

s Bv Fatls b6

MeCTHBIX 6a3ucax Ipo3uy — B JIOJIMHAX KPYIHEIX peK, 03ep, MeCTax (poH-
TAIFHOrO BHIKJIMHMBAHMSI KOHYCOB BBHIHOCA. B TakMX MOHMXEHHBIX yuact-
Kax pelibeda oBbIUHO Co3manTcst 3abonaunBanysi M HaKanjIMBaeTcs opranu-
yeckoe BeniecTBo. O6nacTsSIMM NUTaHUSI TPYHTOBBIX BOL SIBJISIIOTCSI BOIO-
pasmelbl. [pmkeHne Bon oOyCIIOBIIEHO CHIIaMM rPaBUTAlMM ¥ KaluIuisip-
HOro Bo3eiicteusi. HukHSISI rpaHUI@a UX paClpOCTpaHEHUs1 KOHTPOJMpYe-
TCS TIOJIOXEHHEM perMoHalibHoro fasuca 3posuu. B maneoycrioBusix pac-
npenefieHHe MUHEpasbHbIX 06pa3oBaHUil, BOZHMKIINX MpY YUacTHH rpyH-
TOBBIX BOJ, MOJUMHsIETCS! dalyalibHO-TIaneoreorpa¢puyecKoMy KOHTpOJIO.
B pa3spese oCaouHBIX TONI OpEBHHE YPOBHU PYHTOBBIX BOL OGBUHO
YBSI3BIBAIOTCS C OPEBHUMH 3PO3HOHHEIMY [I0BEPXHOCTSIMY BHPABHUBAHMSL

Cpemu dopmanumii yexma OpeBHUX Y MOJOIBIX IUIaTGOpM C IPYHTOBBI-
MH BOOaMH CBSI3BIBAIOT ypaHOBHIE MECTOPOXIEHMUs] B KaJlbKpeTax, yrie-
HOCHBIX TOMiIaX M YaCTh ypaHOBBIX MECTOPOXKIEHUI B necuaHHKax Ialeo-
pycen. OnHUM M3 NPHU3HAKOB, YKa3blBalUINX Ha CBSI3b YpaHOBOIO Opyfe-
HEHUs! C IpeBHUMHU MPYHTOBBIMHM BOOAMM, SIBJISIETCSI OTMEUEHHAsI NpUYypo-
YEHHOCTE CTpaTHUGOPMHOIO YpaHOBOrO OpYIEHEHHsI K pervoHanbHbIM
3PO3UOHHBIM [IOBEPXHOCTSIM.

ApTesuaHCKue TOA3eMHBIE BOMOBl DAaCIpoCTPaHEHbl B  OCAIOYHBIX
TOMLIAX,BHIIONHSIONMX IeNPECCHOHHEIE 30HBI 3eMHOi Kophl. OHM OTIH-
YawTcsl OT IPYHTOBHIX BOL TEM, UTO HMMEIT IMOPOCTAaTMYECKHH Hanop,
onpenensieMpiii HallMuueM peruoHaNbHEIX BOIOYIIOPHEIX U BOLOIPOHHUIIae-
Meix Tomu. Ilo muHaMuke obpa3oBaHus! HaBJIEHUS] NOO3EMHBIX BOJI Bbime-
JISIETCS1 TpU THIIA apTe3UaHCKUX BacceiiHoB: MEGUIIbTPALMOHHBIA, 3TTU3HOH-
HBI ¥ cMelIaHHHIH.

B upuneTpayuorHelx OacceliHax TIOO3EMHBIE BOOB BHrAKTCSI OT
KpaeBBIX uacTeli K obnacty pasrpysku (puc. 67, A). 3to meuwxenue obyc-
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Puc. 67. Cxema CTpOeHMSI apre3MaHCKux Oacceifnos mubmibTpanmonnoro (4) u anu-
suonHoro (B) tunos. o A.M. Osyunnukoey:

a—e — o6nacTi: @ — NUTAHKS U COINAHWST Hanopa, 6 ~ pacnpocTpaueHusi Harlopa v ManeHusi
rUAPOCTATIUECKOrO NaBJIeHus], 8 — pasrpyskKu.

1 — BopnoHOCHBIE NOponE:; 2 — BOROYIIOpHBIE MOPOREY; 3 — FbE3OMETpUuecKUil ypoBeHb; 4 —
yposens rpyuropsix Bon (0-0);; 5 ~ sopHuil 6acceiin; H 1 uH o — Mbe3oMeTpYueckye Halophl Ha
yKa3aHHBIX yuyacTKax; M — MOIIHOCTh BOIOHOCHOTO ropu3cHIa (cTpenxamy rNoKasaHb! Halpas-
TIEHUS] IBHOKEHU S BOJT)

JIOBIIEHO NEPENanoM BHICOT ¥ GOPMHUPOBAHUEM FUIPOCTATHUECKOro HAIopa
B KpaeBo#, 00sr4HO NMpenropHoi, obnacty nutanust 6acceitna. Iogsemusle
BOJIBL SIBJISTIOTCS MHGUIITPOr €EHHBIMU M ITO MEPE NPOBUIKEHUSI BHITECHSIIOT
CENMMEHTOr€HHBIE BOMIb M3 BOJOHOCHBIX FOPU3OHTOB.

Ilnst anU3UOHHBIX 2UOPOOUHAMUYECKUX cucTeM obracTh obpa3oBaHust
Hariopa HaX0OMTCS B OCeBo yacTy Briaauusl (cM. puc. 67, B). 3nech 3a cuet
JINTOCTATUUECKOro INABIIEHUSI U3 FIMHUCTHIX TOPOJ OTHKUMAIOTCSI MOI3EM-
HBIE BOIBI Y OBMIKYTCSI YK€ N0 BOOOHOCHBIM FOPHU30HTAM K KpaeBhIM uac-
T5IM apTesraHcKoro facceiina.

B apresuanckux bacceliHax CMewaHHOZ0 TUNG COBMEINAKTCS obe rum-
POIMHAMHYECKNE CUCTEMB], KOTOPHIE DACIOJIAranTCsl B Pa3JIMUHBEIX BOJIO-
HOCHBIX TOpu30HTaXx. Kak yXke ykasplBanoch, B MCTOPUM reoJIOrMuecKoro
pa3sBUTHST OEMNPECCHOHHBIX 30H PA3JIMUHbIE THMOPOIMHAMUUECKHE DEXUMBI
MOTYT CMEHSITh Opyr Apyra. Tak, B yCJIOBUSIX TEKTOHHYECKOro rnporuba-
HUS IpeoliajaioT 3JIM3HOHHBIA PEXUM, a Npu MOIHSTUSIX — HHOUIBLTPa-
LIMOHHBIIL.
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K uHOUNBTpalIMOHHHIM apTe3vaHCKUM GacceiiHaM NpUYpPOUEHE! CeJIeH-
BaHaMi-ypaHOBbIE MECTOPOXKIEHUS B IIECUaHUKAX, a TAKIKE YaCTh PYIHBIX
TeJl ypaHOBHIX MECTOPOXOEHUH B YIJIGHOCHBIX TOJHIAX U LUPKOH-YpaHO-
BBIX MecTopoxaeHHi. C 31IM31MOHHBIMU apTe3naHCKUMy DacceliHaMU CBSI3H-
BawT (opMuUpoBaHue OHUTYMHO-ypaHOBBIX MECTOPOXKIEHUH, HEKOTODHBIX
PYIHBIX TEJ CENEeH-yPAHOBBIX M IMPKOH-YPAHOBBIX MeCTOpOXaeHuil. st
JIOKaJM3alM ypaHOBOrO OpPYIEHEHHMsSI B apTe3naHckUx OaccellHax Bax-
HOE 3HAaUeHHE UMEIT IBa GaKTopa:

1) npucytcTBHE B pa3pe3e IUIACTOB M TOJII FJIMHUCTEIX OTJIOXKEHUH
pErvoHATILHOrO PacrpoCTpaHEeHHs], KOTOPHE MEpeKpHIBAKT U NMOACTHIIAIT
BOJIOHOCHBIE TOPH30HTHI M CITY)XaT HEOOXOIUMBIM 3KpaHOM 1jist GOpMUpO-
BaHMs HANOPHEIX Box (puc. 68,a—8);

2) HaiMuue JIOKAJIbHBIX AHTHUKJIMHATILHBEIX CTPYKTYD, OCJIONKHSIOLIMX
IerpeccMd M CO3MAalMX YCNoBHsl, GllaronpusiTHele Ofst oOpa3oBaHUsI
DY IOJIOKANU3YIONIMX OUaroB pasrpy 3Ky Mog3eMHHBIX Box (cM. puc. 68,a).

Kak rpyHTOBBIE, TAK Y HANOPHEIE apTE3HaHCKUE BOIBI UCTIONB3YIOT OTIs1

0—|

Puic. 68. IlpuMepsr PYIOKOHTDONMDVIONLEH DOJIK OYArOB Pasrpy3kH NOA3CMEEX Box. Ilo
B.H. Haranvuenxo v P.H. I'onsvOwretin:

06 — ouary pasrpysku: ¢ — OTKDBITHIM B aHTMKIMHAMM, 6 — CKPWTHI B cIpyKType “pasiom-—
(rieKcypa”, 8 — OTKDEITEIR B KPaeBO# uaCTH apTeanaHcKoro GacceitHa 3MManolHOrG THITa,

1 — nouseHHO-pacTHMTENLHEW CTIOM; 2 -- BONOHOCHBIE NEcuaHuKY; 3—4 — BOROYNOPHBIE TOMILM:
3 ~ rivuvctsie, 4 —~ KapBoHaTHBIE; 5—6 — HaNpaBNEHUS] OBMKEHMUS BOR: 5 — OKMCTIMTENbLHBIX,
6 — BOCCTaHOBMTENBHEIX; 7 ~ 30HE! BBIKNMHYBAaHHMS [JIaCTOBOTO OKMCIICHMS; 8 — ypaHOBOPYL-
Hble Tefla; 9 —~ McrouHrKM; 10 — ouary NiouanHoM! pasrpy 3Ky NOA2eMHBIX BOJ
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MUTpalMy pa3fMuHbe TUNBI IPOHULIaeMBIX oOpasopanuii. 310, HanpuMep,
FOPU3OHTHI MOPHUCTHIX CHAabOIMTUGULUMPOBAHHEIX TEPPUTEHHBIX THOPON ~—
NECYaHUKOB, I'PaBEIMTOB, KOHITIoMepaToB. PUIBTPYIONIMECS 110 HUM HOM-
3EMHBIE BOLIBI Ha3bIBAIOTCA 1/1aCTO80-NOposbiMu. JIpyrM THIIOM BOMIOHOC-
HBIX O0pa30BaHUil SIBJISIOTCA KapCTOBBIE MOJIOCTH B KapBOHATHEIX MOPO-
nax. B HuX BO3HUKAIT nadCTO60-KAPCTOBbIE I KAPCTOBHIE TOJ3EMHbIE
Bonbl. JlutodunmpoBaHHbIE OCaNOYHbIE ¥ BYJIKAHOIEHHBIE MOPOIB YaCTO
NPOHU3aHBI TPELMHAMH, KOTOpbIE MOryT OBITH BOJOHOCHBIMHU, MOO3EMHBIE
BOJbI B HUX BBIIEISAIOTCS KaK TpewuHHsie. UHOria noBbIIEHHOM TpeIuHO-
BaTOCTHI0 06JIaAl0T MIIaCTH OOl C ONpeNie/IeHHBIMY (PU3MKO-MeXaHUyeC-
KUMH cBoiicTBaMU. Ilupkynupymomme 1no HHUM BOOBI BBIEIISIIOTCS KakK
n1aCTO80-TPEUUHHBIE,

YpaHoBHE Pyl B OCaJOUHOM YexJie (GOpPMMpPYIOTCS! BCEMH BHIIETEH-
HBIMU TUITAaMU NOA3eMHBIX Bomd. Bommeiil pexxuM B COBOKYIHOCTH € COCTa-
BOM NOpOM OnpenesisieT MopoIIoriio pyAHBIX TeN, TEKCTYPHL U CTPYKTYpHI
pyn. Tak, B o6pa3oBaHul GUTYMHO-YPaHOBBIX MECTOPOXIOEHUI yuacTBOBa-
T [NIaCTOBO-NOPOBHIE ¥ TPEMMHHEIE BOJBL. CeNleH-ypaHOBHE MECTOPOXKIe-
HUsI CBSI3aHBl NIPEUMYILECTBEHHO C IJIaCTOBO-TIOPOBHIMU NMOO3EMHEIMH BO-
Iamu. B ypaHOBBIX MECTOPOXIEHMSIX B YIIIEHOCHBIX TONIAX GOJNBLIOE
3HauEHHE B PYHOJIOKANIM3aLMK UMETH MIacTOBO-TIOPOBbIE U MIIaCTOBO-TpE-
IMHHEIE BOOBI.

Ha MecTOopoxneHUsIX LMPKOH-ypaHOBOM ¢opMaruy TpeUHHEIE BOIBE
Wrpany HEMaJOBaXHyw poib. OmHaKO 30eCh BIMPOKO PACTpOCTpaHEHH U
IIIaCTOBO-NMOPOBBIE BONOHOCHBIE FOPU3OHTHI.

Ha mectopoxpeHusix ypaHa B KalbKpeTax pynoobpa3ymorue rpyHTo-
BBIE BOMBI HCTIOJIB30BAJIM CIIOXHEIE I171aCTOBO-TIOPOBBIE M INIaCTOBO-TpE-
IIMHHEIE KapOOHATHEE ropH30HTEL Clienyer NoauepKHyTh, YTO B 3TUX CIIE-
LH(UUECKUX [OpOJaX IIMPOKO pa3sBUTa MeJlKasl IK30T€HHAS TPELMHOBa-
TOCTb.

Ha docdop-penko3eMeNnbHO-ypaHOBBIX MECTOPOXIEHUSIX B TIIIHMHAX
NIOA3€MHbIE BOMBI HE SIBJISIIIUCE PynooOpasyIoiMMy, TaK KaK OpyleHEeHHe
bopMHPOBATIOCH UIIOBBIMM BOJIaMU IaNieobacceiiHoB.

Bce renernueckue THMBI MOM3EMHBIX BOI MOTYT KaK pacTBODSITH ypa-
HOBHIE COENMHEHMS, TaK U CO31aBaTth Cpely ATlsl OCaOeHUs1 ypaHa. Hx
KOHKDpETHas1 pOJib OIPEneIsIETCsI FEOXUMHUECKHM THIOM MON3EMHBIX BOI.

BONBMIMHCTBO reOXMMHYECKHX TUIIOB IOI3EMHEBIX BOM OIaronpusiTHBE
Lsi MUrpauuy ypaHa. Bombl, B KOTOpHIX YpaH HE pacTBOpSIETCS], T. €. CO3-
Jawiye reoxuMuueckuii bapsep OJist ypaHa, OTJIMYaioTCsI BOCCTAHOBUTE -
HBIM DEXHMOM (CepoBonopOIHbIE MIM peskorfieepkie). MHorma paxHOe
3HauyeHMe ITIs1 BHIaOEeHUs! ypaHa U3 pacTBOpa UMeeT pe3Kasi CMeHa KUCIIoT-
HO-ILIEJIOYHHIX YCIJloBUil. Tak, ypan B BUne ypaHUII-KapOOHATHBIX KOMITIEK-
COB XOpOIIO MUIPHUPYET A€ B BOCCTAHOBHUTEJILHBIX COIOBHIX BOHaX, a
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npy ux MOOKHCIIEHHWH BhHIamaeT B 0CamokK, oBpa3sysl TpyIHOpaCTBOPHMEIE
CoeIMHEHMsI UeTHIPEXBATIEHTHOTO ypaHa.

I'naBHBIME KOMIIOHEHTaMM, CO3IaNMMU BIaronpusiTHy0 OJisi MUIpa-
LMK ypaHa OKUCIIUTENbHYI 00CTaHOBKY, CITy)aT pacTBOpEHHBIE B BOIE
KHCIIOpOJI, ryMyCOBHIE OpraHHUeCKHE BemecTsa M CyJb(aTnponyluupyio-
e Bakrepun. K BewecTBaM, OTBETCTBEHHBIM 3a NOSIBJIEHHE BOCCTAHOBHU-
TEJIBHBIX TUIIOB MON3EMHEIX BOI, OTHOCSITCSI [JIABHBIM 00pa3oM GHOreHHBIE
cepoBOnoOpoNl ¥ Bonopon. OHM BO3HMKAKT BOMM3M CKOIIEHUI OpraHuyec:
koro BemecTsa (HedTh, GUTYMEI, ras, yroflb ¥ Op.) IIPH €ro aHaspoBGHOM
OKHCNEHMH. ITH KOMIIOHEHTH MOTYT Tak)Xe NOCTynarh M abuoreHHeM
NyTeM B MOMEHTHl TEKTOHMYECKO#l akTMBM3aluy. B 3aBucuMoCTH oOT
XMMMUECKOro COCTaBa BMELIAIINX NOpOJ MOO3EMHBIE BOIH, HAKJIafbiBa-
SICh HA HUX, NPONYyUMPYIOT pa3lIMyHblE THIBI 3NMI €HETHUECKHX U3MEHEHMUIA.
Ecnu mepsuuHbie 0CafioYHbIE NOPOOb! HAKAMNNMBAIIUCE B OKUCIIUTENIBHBIX
YCJIOBHUSIX, TO NP HAJIOXEHHHM Ha HMX BOCCTAHOBMTEJILHBIX ION3EMHBIX
BOI pa3BMBAETCsi BTOpMUHASI BOCCTAHOBUTENbHAsl 30HAJIBHOCTb. Yaine
Habmopaercst obpaTHast KapTHHA: NPY NOCTYIIJIEHUU OKUCIIMTENIBHLIX BOM B
CepOLIBETHHIE TOJIIM BOCCTAHOBHMTENBHBIX (aliuii 06pa3yTCst 30HBI IJac-
toporo okucienusi (3[10). CrnenyeT OTMETHUTB, UTO OKMCIIMTEIIbHBIE H
BOCCTAHOBUTEJILHEIE THITHI BOI MOI'YT YUaCTBOBaTh KaK B MHGUIILTpal{MOH-
HOM, TaK M B 3JIM3MOHHOM TMIpOOMHAMUUYECKOM pexuMe. I'eoxumuueckuii
THI CEOMMEHTOre€HHBIX BOJ OIpenerIsieTcsl cocTaBoM oTNoxenui. B cepo-
LIBETHBIX TOJIL[AX, COIEPKAlIUX OpraHuUecKoe BewecTBo, SynyT ¢popmupo-
BaThCS! BOCCTAHOBUTEJIBHHE BOIBL, & B KPaCHOLIBETHBIX - OKHUCIIMTEJILHHIE.
leoxyuMmuueckuii THUII HMHOGHUIBTPOrE€HHBEIX IOA3€MHBIX BOJL 3aBHCHUT OT
KJIMMaTHUECKHUX ycloBuii. Tak, st apuIHBIX 30H XapaKTepHBl OKUCIIUTE-
JIbHbIE HUCXOJSILME INOO3€MHBIE BOMOBI, a OISt FYMUOHHIX — I[PEUMYILECT-
BEHHO ITIeeBEIe.

Ha 3K30reHHBEIX MECTOpOXIEHUSIX B IOpogax MiaT¢OpMEHHOro uexra
YaCTO COXpaHSIIOTCS CJIebl B3aUMOIEHCTBUs Pa3IMYHBIX FEOXUMMUYECKHX
TUTIOB ITOJI3€MHBIX BOII.

T'eoxumuyeckue 0COGEHHOCTH MUrpalluK U OCAXOEHUSI ypaHa B rHUIep-
FEHHBIX YCIIOBHUSIX pACCMOTpEHHI paHee (CM. 1. 2, paszern 2. 3).

6.2. MECTOPOXIEHHS CEJIEH-BAHAIIMH-YPAHOBOH ®OPMAIIHH
B NECUAHHKAX

MeCTOpO)K,IIeHMH 3TOro THIA SIBJISTIOTCSI Ba)XHBIM IIOCTaBLIMKOM YPaHOBBIX
pyno ¥ M3BECTHH INPAKTHUECKU Ha BCEX KOHTWHEHTaX. Hx reollornueckoe
TIOJIOXKECHUE OIIPEIEIIsICTCSH ﬁﬂaFOHpMHTHbIM coueTaHUEM KIIMMaTUYECCKUX,
TUOpOreoJIOrHYeCKUX, JIMTONIOr O'Q)aIIMaHbeIX H TEKTOHHYECKHUX YCHOBMﬁ.
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Knumaruueckuii aktop urpaer BaxHyo poils B GOpMUPOBAHUM BOJ,
oboraieHHbIX KUCIIOpOIOM U ypaHoM. Takue yClioBUsI BOJHUKAIT B o6 ac-
TSIX C apUOHbBIM M CEeMHUapuIHBIM KimMatoM. OTCYTCTBHE B apUIHBIX
0651aCTsIX CIJIONIHOTO pPacTUTENbHOrO MOKPOBA U KpaliHe HU3KOE COoMepiKa-
HHE OpraHMYyeCcKoro BelecTBa B NMOuBax GIIaronpusiTCTBYeT oboraieHuo
MOM3€MHBIX BOI KHUCJIOPOIOM, TaK KaK OH HE pacXOLyeTcsl Ha OKMCIIEHHE
OpraHMUECKOro BenecTsa. MHTeHCMBHOE MCHapeHHe NPUBOOUT K IIOBHILIE-
HMI0 KOHLIEHTpaluil comepxaHusi ypaHa B Bodax mo n-10-5 r/n, uto Ha
OOMH-[IBAa NOPSIAKa BLILIE, YEM B BOIaX ryMUnHbIX obnacreil. O6a dakTopa
B COBOKYITHOCTH CO30AI0T YCIIOBUSI OJIsI HAKOIUIGHHUS] ¥ MUIPallMH YpaHa B
dopMe ypaHIIT-KapBOHATHBIX KOMIITIEKCOB.

Kpome atoro B paiioHax ¢ 3aCylNIMBbHIM KJIMMAaTOM YpOBEHB IPYHTO-
BBIX BOJ| 3HAUUTEIILHO HIKE, UeM B 'YMUIHBIX 067acTsix. 310 criocobCTBy-
€T TOMY, UT0 000raieHHbIE YPaHOM TpEIMHHEBIE PYHTOBBIE BOJIbI IPOHUKA-
10T B BOJIOHOCHBIE 'OPU30HTH apTe3uaHCKMX BacceHOB U HE paccenBalTCs,
BHITEKAs! B IOBEPXHOCTHBIE BOIOTOKH.

BoNBIMHCTEO pYOHBIX pafioHOB NpHYypOUEHO K apTE3UaHCKUM Gaccei-
HaM MHQUIBTPALIMOHHOrO THIA, Iie HUCXOMOSIIME NOTOKH MO3eMHBIX IMa-
CTOBO-TIOPOBEIX BOJ B BEpXHEH yacTH pa3pe3a KOHTAKTHPYIOT C rPYHTOBBI-
MM BOJaMH U HECYT paCTBOpEHHBII KUCIJIOpod. PacrpocTpaHsisich 10 NPOHH-
LIaeMBIM NJIaCTaM IECYaHUKOB, 3TU Bombl Gopmupyior 310 npoTsnkeHHO-
CTBI0 B JIECATKU U COTHM KHUIIOMETPOB, UTO SIBIISIETCSI BaXKHeHel oTimun-
TENBbHOI 0COBEHHOCTHI0 paCCMaTPUBAEMBIX MECTOPOXKIEHHE (puc. 69).

llonoxenune dpouta 3110 onpenensiercs: rUOPOreONOTHYECKHM DEXHU-
MOM paiioHa, CTENEHBI0 NMPOHMIIAEMOCTH Nopo, oforaiieHHeM X OpraHu-

En=+03B Eh=-0,2B
A C=11107%  En={0,05-{-01)8 ¢=2-10"8
" I [ | I

Puc. 69. TonoxeHue THOPOreHHOrO YPaHOBOrO OPYIEHEHHS B pa3pesc nponyKTHBHOM
ronuu. No JI.C. Eeceesotl u A.H. llepensmany:

1 — rpamurer; 2 — OESHOBHANLHO-TIPONIOBUATILHEIE OTJIOKEHUS, 3 — rrvHUCTEIE BOOOYTIOPHEIE
Toponsi; 4 — necyaHble BONOIMDOHULIAEMBIE OTJIOXEHUS; 5~ KOHIJIOMEPaTEI], §— pyRHbIE TEJ1a,

7 — HanpaBJieHME NBWXEHUS BOI; A — 30Ha MOATIOPa U 3acoyEnus ropop; C — conepykanue ypa-
Ha, r/n
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YECKMM BEHIECTBOM, a MNIAaCTOBBIX BOO — KHCIOponoM. B omHux paiioHax
3I10 pacnipoCTpaHsIETCs HENANIEKO OT KpaeBoil o61acTy MUTaHUs apTe3uaH-
ckoro BaccefiHa MHPUIILTpALIMOHHOrO THUMA, B JPYyr¥x — OMNYCKAaeTcs OO
HECKONbKHUX KUIIOMETPOB.

Jlutonoro-galmanbHee yCIIOBUSI, OIaronpUsiTHele XISt JIOKAJTHM3aluu
MEeCTOPOXKIEHHUI, CO3ManTcsi B HEOOHOPOIHBIX IO COCTABY pPYIOBMELII0-
KX pa3pe3aX, I[€ BbiIepKaHHBIE IIAcThl NECUaHbIX BOMNONPOHHMLIAEMBIX
OTJIOXEHMIL uepenyioTcsi C rJIMHUCTBHIMUM BOOOYNOpHBIMM TOMumamu. Pyno-
BMeELIaomKe TONH OTIMUAITCS U FeOXMMHUECKOH HEOmHOPOOHOCTEIO,
KOTOpasi BHIP&XaeTcsl B UepeOB&HUN OKUCIMTENIBHBIX ¥ BOCCTAHOBUTEIIb-
HBIX Fr€OXMMHYECKHUX (aLmid.

PyposMemanonmMu 0ObIUHO SIBIISIOTCS CEpOLIBETHBIE BOMOINpOHHMIIAE-
MBI€ NTOpoIel, 06/Ianannpe BOCCTaHOBUTEIIBHBIMU CBOMCTBAMHU, UTO MOXET
ObITh 06YCIIOBIIEHO HATIMUMEM 3aXOPOHEHHOrO B HUX IIEPBUYHOrO (CHHI€He-
THYECKOro) opraHMueCKoro BeHecTBa ryMycoBoro psina. Ilepsuunoe opra-
HHUYECKOE BENIECTBO OOBIYHO HAXOOMTCSl B BUME YrilebHIIMpOBaHHOrO pac-
TUTEIILHOTO IeTPUTYCa U pacnpenersieTcsi B Npenerax NpoHULIaeMoro Iac-
Ta B 3aBUCHUMOCTH OT HajieoreorpaduuecKux yClopuii cenuMeHTanuy (na-
nieopyciia, 30Hk 3ab0NiaunBanusi U nop.). Bropuunoe (snurenernueckoe) Boc-
CTaHORBJIEHME T1OpOl OGYCIIOBIIEHO NESITENbHOCTBI BOCCTAHOBUTEJIBLHBIX
(rneeBbix WM CEPOBONOPONHBIX) MON3EMHBIX BOJ, KOTOPHIE YaCTO COIpPO-
BOXX[IAT CKOMJIeHus1 HedTH U ra3a. Ha ¢poHTE 30HBI NNaCTOBOrO OKMCIIE-
Hust oOpa3syeTcsi reoxuMuuecKui 6aprep, ONaronpUsiTHeEL Oiist pynooTio-
xxeHusi. BocctaHoBUTENBHEI reoxuMmuueckuii Gapbep LVsSI ypaHa MOXKeET
OBITE KaK GHOreHHBIM, TaK U abHOTreHHBIM,

Cpeny TeKTOHMYECKUX GaKTopoB, OIaronpUsITHRIX OISl PYIOJIOKaluU-
3allMM, CllenyeT BBLOENSITh pervoHalslbHBIE M JIOKanbHble. PervoHallbHBIN
PYIOKOHTPOIIb MPOSIBIISIETCS] B IPUYPOUEHHOCTH PYIHBIX pailoHOB K o6ac-
TSIM TEKTOHMUYECKOM aKTHBHM3aLMHM MoJIomeix niatdopM. B pesynerate Ha
MIOBEPXHOCTh BBIBOLSITCS! NOpOIs! ¢yHIaMeHTa, 4acTo oforameHHBIE ypa-
HOM, B TOM uMCJIe rpaHUTHI ¥ uepHoclaHLeBbie Tommuu. Haubornee uHTEH-
CHBHO TEKTOHMUECKOIl aKTMBM3allMK NOOBEpralTcsi Kpaepble YaCTH Ilat-
¢opM. AKTHBH3ALMS NPUBOIMT K Pa3BUTHI0 MAaJlOaMIUIMTYIHBIX OJIOKOB
TEKTOHMUECKUX nmedopmauuii ¢ aMIIMTynaMu NepeMeinenuii 0,5—1,5 kM.
Ity gBuxeHust o0yClOBJIMBAT OMONOXEHHE penbeda, GopMHUpOBaHHE
anunnarGopMeHHBIX OPOr€HOB, MEXOIOKOBBIX 30H TPEHIMHOBATOCTH,
CKIlaguateix gedopmMaluii nopon ocagouHoro uexia, O6acTi BO3OBIMaHUST
CO3[al0T BEICOKMI rUOpoCTaTUUECKUi Hamop, uto crocoberByeT ofpa3oBa-
HUI0 MHGUIIBTPALUMOHHOIO FMIPOIMHAMUYECKOrO peXMMa M aKTHBH3aLMH
IVHAMUKH 37IM3MOHHBIX BOI apTe3MaHCKMX GaccelHOB, OTKPHITHIO NMPOHH-

LIA€MBIX 30H TpPeIHHOBATOCTH.
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Jloxanenbiit TEKTOHMUECKUI KOHTPONL BHPAKAETCS B [IPUY DOYCHHOCTH
MECTOPOXECHUA K aHTUKIMHAJILHHEM CTDYKTYpaM: TOpCT-aHTHKJIMHATIAM,
GnexcypueM usrubam,yyacTKaM NEpUKIMHANBHBIX 3aMBIKaHUi. Pymonoc-
HEBIE 30HBI ¥ DYIIHBIE TeNla KOHTPOJIMPYIOTCS MarloaMININTy OHEIMM Da3yioMa-
MU ¥ 30HaM¥ TPELIMHOBATOCTH, KOTOPHE BHISIBIISIITCS IO YCTYNOOGpa3HO-
My pesbedy dyHIameHTa, ocsiM GIEKCYp, PE3KOMY M3MEHEHUIO HAKJIOH2
ILaCTOB, NONEpeyHeiM neperubamM cKiafoK. Takue 30HMB TPemMHOBATOCTH
GoJlee YETKO yCTaHABNUBAITCS B I'MMHUCTHIX BONOYMOPHEIX TONMmaX. Pymo-
KOHTPOJIMPYIOHME TEKTOHUYECKUE CTPYKTYDHI YacTo SIBISIIOTCS YHacneno-
BaHHBIMY ¥ KOHCEIIMMEHTALMOHHKIMU. B cBsiau ¢ 3TUM oHM KapTupyiorcst
no pesxod cMene auuit, MowHocTel pynoBMEmAKIIMX TOPUIOHTOB U pe-
needy byHnaMmeHTa.

Moptonorusi u ycnosusi 3aneranusi pyIHHX Tesl pasHoobpasHit. Ilpen-
MYHIECTBEHHO 3TO NONOrye 3aseXu KPpyNHEIX pa3sMepoB, UMEIHUE B IJIaHe
bopmy nMHS, 51€HT, NOAKOBOOGPa3HbIX TeN unu opanos (puc. 70). B paspe-
3ax 0N GONMBLIIMHCTBA PYNHEIX TEJNl XapaKTepHa cneuuduyeckas yIulomeH-
Hasg ceplioBUOHas (opMa; BBINYKIION CTOPOHOM 3aNeXu OpHMEHTHDOBAHH

Puc. 70. GopMEI pyIHMX TN IMOPOTEHHBIX MECTOPONIEHUH B NNaHe:

@ — nenroobpa3nas, b — ceplloBUIHASY, € — NMH3OBUIHAS, 2 ~ U3OMETPUYEcKast.

1 - IpaHulla BHIKIIMHEVMBAHUS 30HEI IJIaCTOBOIO OKMCHEHMS, 2 — HEW3MEHEHHbIE CCpoLBETHREIE
noponst; 3 — OKKCHEHHBIE IMMOKNTU3MPOBAHHBIE OTTOMEHUs; 4§ — PYIHBIE TeJia; 5 — HanpabBne-
HHe NBHXEHKWS NONSEeMHELIX BO)
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BHU3 110 NaJIeHU0 pYIOHOCHOrO INacTa NECYaHKoOB, 2 BBEPX IO BOCCTa-
HH0 IJ1aCTa OHM pa3BaMBal0TCs, COXPaHssICh B KPOBJE U N0UBE PYAOHOC-
Horo mnacra. Pygueie tena nopoGHO# Mopdionoruu MOJIyuniy HassBaHUE
ponnog. IlepemoBasi yacTh pyIHHX pOJIJIOB HA3BIBACTCS MEMIKOBOM nnu
rOJIOBHOM, 2 BEPXHSISI M HUKHsIsI pa3[BOEHHHE — KpHILAMU. B MelkoBoit
YacTH POJUIOB OOBIYHO CollepxaTcsi bonee Gorathie pyInb, a Nepell HEw
obpa3yeTcsi opeon MOBHIIEHHBIX colepxaHuil ypana. Huorma ¢opma
poJos ycnoxHsierest (puc. 71).

Pasnuunasi gopma ponnoB BHpakaeTcsi B Pa3NIUYyHOM COYETaHMM U
IPOTSHKEHHOCTU UX 3IJIEMEHTOB — BEDXHEr0 M HMXHEro KPHJILEB, ToJio-
BH” 11 ”xBocta”. Berpeuarotesi Tpy6ooOpasHbie py qHBIE TENa.

B npenenax oTHeNbHHX MECTODOKIEHUN MHOrDA MOXHO Hablomath
Bce MHoOroo6pasue MoOpQONOrMYEeCKHMX TUIIOB PYIHBIX TEN — OT JIMH3 1O
CJIOXHEIX POJUIOB. YCloxHeHue Mopdonoruy pyIoHHX TeNn obyCIoBJIEHO

: Il7lﬂll aﬁ ﬂﬂ
75

=77/
2y

(i

Puc. 71. Mopdonorsyeckue THIlbl POILIOB B paspese:

@ — npocroro crpoerust (1 — Kpeutbs, 2 — roNoBHas YacTh PoJiia), & — CHIBOEHHBI, 8 ~ Maccus-
HHIA, 2 ~ pa3opBaHHbIH, O — MHOrOsIpYCHBIA.

1 — pogoNpoHILaeMHe NlecyaHNKy; 2 — BOJOYIIOPHBIE rJIMHBI 1 aNEBPONNTLE 3 ~ OKMCIEHHue
Nopogsl; 4 — pymHbte Tena; 5 — Opeon MOBBIIEHHBIX KOHIEHTpaLMi ypana; 6 — HafpaBJieHVE
dunsTpanvu Kuenopopconepxaryix Boy .
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aHM3OTPONMER TIPOHMLIAEMOCTH PYIOBMENAILIEro IJiacTa M HEoIHOPOX-
HBIM pacTpefieJiecHueM B HEM BOCCTaHOBHTENIEH ypaHa.

B paspese MecTopoxIleHUil pynoOHOCHBIE IIACTLI MOTYT PacloNaraThb-
€1 MHOrosIpycHO, 06pa3ysl NIPONYKTUBHEIE NMAUKH MOUIHOCTBI0 [0 MEPBHIX
COTEH METpOB. MOIHOCTh MPOHMIIAEMEIX DYIOBMENAIOINX [OPU3OHTOB
o6biyHo Konebnercst ot 10 no 20 m. B nnane pyoHocHEIE 30HHI ILTACTOBOrO
OKHCTIeHUS IIPOCTIEXNBAIOTCSI 10 NEPBLIX NECATKOB KMIIOMETPOB. Pynoeme-
Liaroilpye MIacThl 3aJ1eraloT IoNOro ¢ yriamu NageHust 1- 5°.

PynosMeniatomumy OpoJlaMy SIBJISIIOTCSI apKO30BHIE ¥ ONHI'OMUKTO-
Bble KBaplEBBIE MecyaHuKU. Pynel, Kak u mopoprbl, oTNMYaloTcsl Maloit
KpEeNnoCcThi0 ¥ OTHOCSITCA K craGonmuTo¢hunupoBaHHBIM oOpa3oBaHusiM. B
coctaBe OGNIOMOYHOM YacTH MOPO]T YacTo BCTpeyaeTcsi yriehupoBaH b
pacTUTENBLHEIA NeTpuT, GochaTH3upoBaHHbIE KOCTHBIE OBNIOMKH, KaTBILIA
rmuH. B pynax pacnpoctpamens! cynbdupbl xenesa (Duput, MapkKasuT),
KapOoHathl (KaJbLUT, aHKEPUT, CUNIEPUT), TTIMHUCTHE MUHEDATILL, GapuT U
xanuenoH. B nenom nns stux MecropoxeHuit XapaKTepHH IBa TUIA ypa-
HOBHIX PyIl: OKUCTIEHHBIE ¥ HEOKHMCJIEHHBIE.,

B OKHCNEHHEIX pyZIiaX ypaHOBBIE MMHEDAHl MIPENCTABIIEHb TIOSIMYHM-
TOM, KaPHOTUTOM, ypaHohaHOM 1 IPYryMU MUHEpaNaMu IpyIilbl ypaHuna,
acCOLMMPYIOIMMMU € JIMMOHUTOM U MUWHEpaNaMu BaHamusi (MOHTpO3euT).
OHu cnaraior HEGOMNBLIYIO YaCTh 3anacoB. Bonee mmpoko pa3sBUTHL HEOKHC-
TIEHHBIC PY[IBL, B COCTaB KOTOPHIX BXOUAT HACTYpaH, KOGMOUHUT U ypaHOBHIE
UEpHH B accouuaumu ¢ miputoM. OHy o6BONaKUBalOT OGNIOMOYHEIE 3€pHa,
[IPOHM3HIBAIOT LIEMEHT Necuatukob. Hactypan 1 kodduHuT nipuypoueHsr K
yrieGuimpoBaHHEIM ocTaTKaM. B Gorarkix pymax uacTo OTMeYaeTcs: rema-
tut (Pé€THT), accoummpylomuit ¢ Hactypatom. Ilo BEHIECTBEHHOMY COCTaBY
pynel nonuaneMenTHHE, B HUX yacTo npucyTcTBY10T BaHamuii, MomuGIeH,
CeneH, peHuil, CKaHmuid, uTTpuit. PazpaboTanHasi B HacTosilee BpeMsi Tex-
HOTIOr¥si NOA3EMHOIO BHILLENAUMBAHUS ypaHa [103BONSIET MOMYTHO U3BJIe-
KaTh GOTBLIYI0 YacTh COMYTCTBYIOIMX 3TEMEHTOB. B pymax Berpeualorcst
OKUCJIEHHBIE GUTYMEI, B TOM yuclie coi[epmaume ypaH.

Ha HeKoTopbix OTHOCHTENEHO MONIOILIX MECTOPOXIEHUSIX DY IH HEPAB-
HOBECHHIC: B XBOCTOBO# YaCT¥ PONJIOB PaBHOBECHE CMEUIEHO B CTOPOHY
palnysi, a B FOJIOBHOI1 — B CTOPOHY ypaHa.

Brinensiercsi HeckosipKo CTamuit MuHepalloobpasoBanusi. Ha cunrene-
THYECKOA HaKalMBaloTCs TEPPUTEHHBIE 3ePHa, OpraHUYECKOe BEeL{eCTBO 1
4acTh MMMHUCTOro LeMeHTa. B 310 BpeMsi MOryT hopMupoBaThCsi paccesiH-
HBIE KOHLEHTpalluy ypaHa B O0JIOMOYHOM MaTepualie BMEMAOLIUX Nopo]l.
Ha cranuu muarenesa oTNaralTCsi KanbIUT, CNaYKOHUT, [IMHUCTHIE MUHE-

paJibl, IMpUT, MENBLHUKOBUT, POMCXONUT NlepepacnpeNeNeHre opraHuyec-
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KOro BEHIECTBa U uactuuHasi copbuust uM ypana. Ilosgnee, Ha craguu Kara-
reHesa, MOPOIBI MCHBITHIBAIOT MHOIOKPATHRIE M PasHOOODasHEHIE 3NUIEHe-
THYECKUE u3MeHeHusl. Pa3fuyarnT BOCCTAHOBUTENbLHBEIE SMMIE€HETUYECKHE
YT eKHcHo-6uTyMHbIE peoBpa3oBanusi, Py KOTOPEIX BO3SHUKAIT accoLma-
LMY KalbluTa, KaOJIMHUTa, XalleloHa, NUpUTa U BUTYMOB, OKUCIIMTEIIb-
Hbie HOBOOGDA30BaHUsI B 30HAX IUIACTOBOTO OKHKCNIEHMs. Bo BpemMst snure-
HETMUECKOro MUHEpPAsIoreHe3a MpOMCXOJUT HaubolNiee MHTEHCUMBHOE Hepe-
pacnpefeNieHue M KOHIEHTpallusl ypaHa Ha BOCCTAHOEMTEIILHOM I'e€OXHMH-
yeckoM Dapbepe.

InureHeTHYeCKasl MHHEpanbHast 30HAJIBHOCTE B PYJOBMELIAIIMX
mlacTaX W PYIHHIX 3aJleXaX 3TOrO TWIla BHPak€Ha BeCbMa OTYeTJIMBO. B
pesyJbTaTe ONHOHAMpPABNEHHOIO 3MMI€HETMUECKOro npolecca B Mopoaax
DPYIOBMEHIAIONIETO [OpM30HTa GOpPMMUPYETCS] OKHCIMTENbHAsl 3MMIeHEeTH-
yecKasi MuHepalibHasi 30J1bHOCTh. OHa NpOosIBIISIETCS] B MOCNENIOBATENBLHOI
CMEHe MHHEpaJLHEIX aCCONMANMi, OTNMYAMKXCA IPYr oT Ipyra yMeHb-
IIEHWEM CTENEHU OKMCIIEHHOCTH  MMHEpAalioB OT TEHIJIOBOM K MEpPEeJIoBON
30HaM. B npenienax BHYTPUIUIACTOBO# pYAOKOHTPONHpYIOMIEH 3MUreHeTH-
YECKOi OKUCTUTEILHOI MUHEpaJIbHOI 30HaJIbHOCTY, HaJIOXEHHON Ha cepo-
LBETHHIE IIOpOIBL, oforalieHHBIE yrileGunMpoBaHHEIMM OCTaTKaMHM, IO
HalpaBJIEHUIO JIBYXEHUS MNIACTOBHIX BOJ BHU3 [0 NaJIcHU0 lacTa BHLIE-
NSHOTCS! THIIOBAs, LIeHTpalibHasi ¥ NepesioBasi 30HH (puc. 72).

B npenenax THUIOBOM 30HH MMHEpasikl JKejle3a M OpraHuuec-
KOE BEHIECTBO [OJIHOCTBLI0 OKUCTIEHBL. IpOKO pasBUTHIE OKCUIIBL M THOPOK-
CUIIBI JXeJIE3a OKPaIIMBAKT MOPOJY B XKENTOBATO-OYDHIE U CBETJIO-XKENTHIE
1eTa.

B nieHTanLHOM 30HE ITPOLIECCH OKHCIICHUSI MPOSIBIIEHH Or'DaHMUEHHO,
NPOUCXONIUT PE3KOE M3MEHEHUE OKUCIMTENBHOM 06CTaHOBKYM Ha BOCCTAHO-
BuTeNbHY0. Ilopons uMeroT cepylo, TEMHO-CEpYI0 oKpacKy. B aro#l soHe
KOHIIEHTPUPYIOTCSI OCHOBHHE CKOIIICHHS! YPaHOBEIX DYH B BUJIIC UYEDHBIX
MOPOLIKOBATHIX HAJIETOB M 3€MIIMCTHIX BBIIENICHMI YDaHOBBIX UEDHEH B
acconMalMy C CyJibpuuaMu kesiesa. 3Iech COCpeNOTOYEHHI HauGonee
GoraTeie pynbl. TeKcTyphl Pyl B 3HAUMTEJIbHON CTENEHH ONpPEeNesisoTcs]
TEKCTYpPHBIME OCOBEHHOCTSIMH BMeliaonmx nopoy. HaunBornee mmpoko
pacIpocTpaHeHb! ISITHUCTHIE, [0JI0CUaThie U BKparnyeHHBIE TeKCTYPHL.

TlepenoBasi 30Ha MUr€HETUYECKON 30HAJILHOCTH YCJIOBHO HAUHMHACTC
Hixe (fo HafeHuIo mlacta) KOHTypa pynHoro tefla. OHa XapaKTepH3yeTcst
MOBbILIEHHEIMY KOHIEHTpaLusiMy ypaHa (ThicsIuHEIE JIOJM npotenTa). Tlep-
BUYHAas1 OKpacKa Mopo]] cepasi UIH 3eJIeHOBATO-CEPasi, OpOIbI HE 3aTPOHY-
THI [IPOLIECCAMU OKHUCTIEHUSI.

B 30Hax 3MMCEHETUYECKON OKHCIMTENIBHOM, 30HaNbHOCTHM Ha HEKOTo-
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Puc. 72. CxeMa 3NMreHeTMyecKo#i OKMCIUTENbHOM MHUHEpallbHOM -30HATILHOCTH B 30HAX
BBIKJIMHMBaHUsI I171aCTOBOTO OKHCHEHWsI B MOpOJaxX C YrJMCTBIM OpraHMYecKUM
BELIECTBOM:

111 — 30111 aspobroro nnacrororo okmenenus: 1 — teuiosas (ypas, xemas; [a—I B — nonso-
HBI COOTBETCTBEHHO NOJIHOTO, HEMNOJIHOTO M ToueyHoro okucnenns), I — yenrpanpuas (remuo-ce-
pasi mo uephoit), Ill — nepepnosas; IV ~ HemsmenenHbie cEpoLIBETHLIE MOPOHLI € YEIBICTHIM
OpraHMyecKum BemectBoM; A—Jl — Mop3oHb! aHaspoBHOro OKMUCIIEHVA ¢ HANOXEHHON MMHEpa-
T3aimei: A — cenexopoit, b — uepnbix ypaHoBhIx pym, B — ceprix ypanoBex pyi. T — nopp-
HIEHHOM KOHLEHTpaliy Monubpena, J1 — BEIKIMHUBaHNS MOBBILIEHHBIX KOHIEHTpaIyil ypaHa.

1-3 — ropusonrer: 1 — BepxHHIt BONOYTIOPHEIH, 2 ~ BONCHOCHEIHH HAMOPHLIX MIACTOBbIX BOL,
3 — mxHNH BOIOYTIOPHLIA

DBIX MECTOpOXOEeHUsiX QUKCHUPYIOTCS MOBHILIEHHBIE KOJMYECTBa BaHAIuUSA,
MoONUGICHa, ceNleHa U peHusi, KOTophie, KaK MpaBuilo, HE JOCTUTAalT IIpo-
MBILITIEHHBIX KOHLIEHTpaluii, HO MOrYT GHITH peHTaGeribHBI NNsi u3Bleye-
Hust npu otpabotke criocoGoB IB. MuHepanbheie ¢opMer MonubneHa He
BCErja yCcTaHaBIMBAOTCA.

OxucrmurensHasi 30HaJIbHOCTh, pa3BHUBaONIAsICS 10 GUTYMCONEPKalMM
NopoJIaM, aHANOrMUHa OKMCIIMTENILHOM 30HAJILHOCTY B [IECYAHUKAaX C yriie-
GMUMPOBAaHHBIMU PACTUTENILHBIMU OCTaTKaMU, HO NposiBJieHa Gonee KoHT-
pactHo.

Cpenu 3MUreHeTMYECKUX OKUCIMTENBHHX 30H Da3lIMyailT COBPEMEH-
Hble u npeBHue (norpeGennnie). Ha coBpeMEHHHIX MpOLIECC MPOIBUKEHUS]
dpoHTa OKMCHEHUS BHU3 M0 MameHuIo I0J] BO3NEUCTBUEM INOCTYIIIEHUS
HHUCXONAIIMX KUCIOPOJICONePKAUX BOJI IIPOIMOIDKAEeTCsi B HAaCTOsiHIee
BpeMsi. CKOpOCTh €ro NPOIBMKEHUST Da3NMyHA ¥ 3aBUCUT rNaBHLIM oGpa-
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Puc. 73. CxeMa pa3smelleHHs] YpaHOBBIX MECTOPONIEHU B TIpOBMHIMSX BafioMuHT K
nnato Konopagpo. Ilo H.I1. Jlasepoey w nip: 3

1 — rpanmpa nnaro Konopano; 2 ~ BBIXOOH JIOKEeMOpHUHCKMX FIOpPOI; 3 - By JIKaBUYECKHE
KOMIUIEKChI KaitHo305%; 4 — TaKKOMTEL S — NONHATHS; 6 — BriafMHb! (bacceiinb); 7 —~ KpyIHbIe
paanioMer; § — riaBHasi KylONOBMIHARA CIPYKTYpa INaro Konopayo; 9 — ypaHOBHE MECTOPOX-
IEHUSA U Py NONPORENeHNs “NeCyaHMKOBOro” THIa (@), unbHete @), B TpyPax obpyLieHust 6).
PynHHe paiorbi 1 RanBoliee HauMTENLHEIE MecTopoX ekust (Ludpe! B KPY)KKaX): 1 — muHe-
paneHbIi nosic 'panrc, 2 — Jhokauyxa, 3 — Morbloment-Bannm, 4 — Yaiir-Kanson, 5 ~ JlncGor-
Banmu, 6 — YpaBaHCKuii MUHEpaNbHbIM NOSC, 7 - TeMnn-Mayl-rr‘nH; 8~ CaH-Pa(biaanb-PMBep,
9 — ®pont-Peiinmxk, 10 — Mapucsein, 11 ~ Hiepsm-Beficun, 12 — I33—Xn{1c, 13 — Xoiineny, 14 —
Tlay nep-Pusep, Beficun, 15 — Bnak-Xure, 16 — Keits-Xuuie, 17 — Kpyxe-Tan, Pex-Tluzepr




30M OT U3MeHeHusi nebura QUILTPYIOLIMXCS BOI M KOHLIEHTPAIMKM pacTBO-
PEHHOI'O KUCJIOPOJIa, collepKaHUe KOTOPOro B NIOBEPXHOCTHHX BOIAaX MUI-
pocthepsl naMensieTcsi ot 2 no 8 Mr/n. B ycnoBusix cnokoiHoro TeKToHHYEC
KOro pexuMa u paBHUHHOro penbeda Habnopaemasi CKOpOCTh COCTaBNsieT
okono 1 mm/ron.

TunuunpiMu NpuMepaMu CeNeH-BaHAIWI-YPaHOBOIO OpYIEHEHHS] B
NecyaHuKax, JIOKallm3oBaHHoOro Ha BHKnuHuBanup 3110, siBnsitorcs Mecto-
pOXKJEHUST YpaHOBOPYIHON MpoBuHivM BaltomuHr. 3meck cocpelloTOUEHO
28 % npomemunenHbix 3anacoB CHIA. 3ta npoBUHIKS PaCONIOXEHa CEBEp-
Hee M3BeCTHON nposuHimu nnato Konopano (puc. 73) u npepcraBnsier
cobGolt psin nenpeccuil, BHINIONHEHHBIX IIaTGOPMEHHBIMU OTIOXKEHUSIMU
ME30KaitHO3051 ¥ OrpaHMYeHHbIX TIOJHATHSIMY, B TIpefesiax KoTopsx obHa-
KI0TCST KPUCTAJLIMUECKUe TOpOJIbl JOKEeMBpus.

Tepputopusi siBnsieTcsi oKpauHO# npeBHER MNaTGOpPMEI, OXBaUEHHON
TEKTOHHMUECKOW aKTHBu3aumel. B crpoenwum nnathopmMeHHOro uexna
BBIUNENISIETCST B2 CTPYKTYpPHBIX sipyca. HwxHwil oxBaTeiBaeT paspe3 OT
paHHEro naseo30si 0O BpH U CHOXEH NPEMMYIIECTBEHHO KapOGOHATHEIMYU
NopollaMy, KOTOPHIE HaKalUBaMch B JIAryHHO-MOPCKUX yclioBusix. OHu
obpa3oBanuchk 10 BO3HUKHOBEHUSI BNaguH U nopHsituil. Bepxuuii cTpyk-
TYpPHBIR ipyc NpencraBiieH MeNn-KaltHO30MCKMMM TEPPUreHHBIMY TIOPOJIaMu
KOHTUHEHTANBHOIO ¥ NpubpeKHO-MOPCKOr'0 I'eHe3uca, OTpaXKaloIMMMU 3Tall
snunnaT¢opMeHHOro oporeHesa. B ux cocraBe npeobnananwT cepoLBETHHIE
MeCYaHO-TJIMHUCTHIE OTJIOKEHUsI. Pa3pe3bl BEpXHEro CTPYKTYPHOrO sIpyca B
Da3HHIX BNAMHAX HAUMHAIOTCS C Pa3NIMYHBIX CTPaTUrpadMuecKux ypoBHEH
— BepXHero Mejla, naneoneHa wim soueHa. O6iasi MOIHOCTE BEPXHEro
CIpYKTYpHOro sipyca GoJiblle, YeM HIDKHEro M JOCTUIaeT HECKOJbKUX
KuJiomeTpoB. B ManeoreH-HEOreHOBHIX OTNOXKEHUSIX pPacHpOCTpaHEHbI
npocrnou TyGhoB, CONEPKUTCST IPUMECH NIEMNIOBOro Matepuana. Bece ypano-
BbI€ MECTOPOXIEHUST JIOKATU3YIOTCSI B OCHOBHOM B MEJIOBEIX U MaJIEOr€HO-
BEIX omiioxeHusix (Tabn. 12). 3aneranue pynoBMEMAIOIMX TON IOYTH
rOpU30HTAJILHOE.

Ilonoxenue Bcex MecropoxneHuil ypaHa BailoMuHrckol NMpOBUHLIMM
KOHTpONMpYeTcsi 30HaMu IJIACTOBOrO OKMCNEHWS. TUNUUHHM NpUMEPOM
MOXET CIYXUTh paiioH Brnamune [laynep-Pusep (puc. 74). PynosMemaronieit
NayKol SBNISIOTCS O3epHO-ajioBHaNbHEe oBpasoBaHus GopMaiuii Poprt-
I0nnoH (naneouen) u Yocaru (pauuuii soueH). OHU cTOKeHH cllaBoclieMeH-
THPOBaHHLIMU ITeCYaHMKaMH, MeCKaMM, aneBputaMy ¥ rinHamu. OtMmeua-
10TCS1 MaTOMOIIHEIC Npociion §yphiX YIiel ¥ YIIHCTHIX [IYH.

HauGonee KpynHoe MeCTOPOXIEHUE NPUYPOUYEHO K MAUKe NECYaHUKOB
Xa#isieHn moiHoceTeIo okonio 50 M. TlecyanMky MMET apKO30BHI COCTaB,
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Tabnuna

Crpamurpadmueckasi HO3HIMS YPAHOBLIX MECTOPOXIEHHMI

12.

[lo H.IL Jlageposy u Op.

Dacceiinos Bafiommar.

Cucrema Orpen @®opmauusi [MomHoCTh, [MecTo- OTIOKEHNA
M poxzne-
HHUA U
pyZzornpo-
ABJICHUA
)
YerBep~ AJIIIOBHATTBHBIE OTIIOKCHUS
TUYHAA
Tlecku, aneBpONUTEI
~ | Tmmonen | Orammana | — + ,
f::;? ree MuolieH bpaync-  |Ho 300 + TecuaHuky, Ty(Qbl
o ot K mepaThl
CruinT- Jlo 45 + OHIJIO ,
Honet Pok mecyaHu Ky, Ty bl
Apukapn |30-195 -
OJIAroueH i Vait-Pu- (90-130 + Tecku, ITIAHBL, TO-
o i ‘ Be PU3IOHTHI BYTIKAHHYEC-
Homa P KOTO nelia
DolieH | Yaron- 40-210 + Tlecuanvxy, [IHHBL,
Ben, GeHTORNTHE
Vuup-Pu- [90-180 Ilepnu- IecuaHM Ky 4 aneB-
Bep belicuH, pONUTHL, KOHITIOME-
YOC,aT'l Taa-Xusic | parTel, yriu
ThL
Taneouen | PopT- 0-2400 MomsromenT] [TecTpbie aneBpOIMTEL,
Aeene lOHE&OH (210— Xunn u yIIM, KOHCTIOMepaTEl,
360) ap. necuaHyKy, cliaHLbL
1000 + T nyHUCTEIE CTIAHILBL,
MenoBasg BepxHuit g::;; Jio e o
Kpuk,
doxc-
o I. aHIbI
JIstouc 1110 - TIMHHCTBIC CIE _
Mecaseppe|{0—390 + Cepurre, Gipsul 1rlectla
Isep 180 HUKH ¥ CTIaHL)
Cruu, 1350- - I miHKCThIC YepHble
Konu 1650 CIIaHLBI
‘Hqupa— 20-112 - VI3BeCTHAKH], CTIAHLbE
pa
‘ ®pontnp (180-270 Ceprle GeHTOHHUTEI,
Kapnaiin- [165-210 - rnec4aHuKH
I'puHXOpPH - .
Maypu 120-160 - peMHUCTBIE, DIMHMUC
Hiowou P (50-70) ThIE CTIAHUBL
3
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Npoponxenue 1aGn 12

Cucrema Otnen ®opmanusa| MouwHocTs, Mecto- OTnoxeHun
M poxpe-
HHA U
pynonpo-
ABJICHUA
+)
Menogasi Huxnunii Tepmono- [62—-77 YepHble CN2HILLL, ec-
JHIC - YaHUKH, CJIAHLBL
Heokacn 635
Cxat- 75 _ Cepo-yepHbIe CIaHIBl
Kpux
Knosepm |10 bBnak- HMecuyannky, crarybl
Xusic
Hupsin- |30-210 - TlecyaHuky, CIlanub,
Kapa HM3BECTHAKYU
Opckas Bepxnuit Mopucon {30120 + [TecTprle necyanukm,

ClaHIbI, KOHIJIOMepa-
ThI

Cpenmnit Caupanc |72-145 — I'niay KOHUTOBBIE MEC-
YAHNKY, CJIaHIIBI

cofiepxar NpuMeCh YIIMCTOrO OpraHMYeCKOro MaTepualla M ByJIKaHWyec-
Koro nenna. OHy sIBMASIOTCS PYCNOBBIMU OTJIOXEHUSIMY KDYITHON paBHUH-
Hol1 pexu. MectopoxneHue chopMmupobaliock B GOPTOBOI uacTy NAaneomo-
TUHEL B o0NacTy GanuaibHOro NEPEXona PYCIOBLIX M 03€PHO-TIOHMEHHBIX
OCaIKOB. 31eCh OTMEYAETCsi ONITUMAJIbHOE COOTHONIEHUE MECUaHbIX W [IH-
. HUCTHIX MpocToes (1 : 2).

3oHa 3nureHeTMyecKoil rematutusaimu (3110) oxBaThBaeT NnowWwanb
1500 xM? u pacnpocTpaHsieTcsi € 3alala Ha BOCTOK COTJIACHO MOHMKEHMUIO
coBpeMeHHOro penbeda. Ha NOBEpXHOCTH OKMCIIEHMIO NONBEPralTCs BCe
noponkl, Ha rnyfuHe — TOJIBKO XOpOLIO NpoHunaeMuie. IlpoHunaeMocTs
DPYIOHOCHBIX NecyaHUKOoB XaiineH BechMa BbICOKasi. XMMU3M MON3EMHBIX
BOJl MEHSIETCST OT OKMCIIUTEJILHBIX KapOoHaTHO-CyNb(haTHEIX Nepef poia-
MM J10 KapGOHATHHIX IIOCNE PYIHBIX TEJI.

MecTopoxieHye NoKanu30BaHo B LEHTPUKITMHATLHON YacTH BIAIUHEI
Ttaynep-Pusep. Bce pynnbie 3arexu HaXoOsaTCsi B HETNIOCPEICTBEHHOM Giu-
30CTH OT (poHTa BHIKMHuBaHust 3110 (cM. puc. 74). ITa rpaHuua BHpaKeHa
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Puc. 74. Teonormueckoe NOJIOKEHHE B IiNaHE YPaHOBOPYIHBIX T€JI MECTOPOXIECHHS
Tlaymep-Pusep. Ilo A.P. an wIl.JL. X3semaiep:

1 — HanpapJieHNe NOTOKA MON3EMHbIX BOX; 2—3 = NecuaHuxu: 2 - OKUCIIEHHLIE, 3 — BOCCTAHOB-
TieHHEbIe; 4 — rpaHulla paclipOCTPAaHEHUS ITeCYaHUKORB; 5 — ypaHOBoe OpyXEeHEH!e

30HOM KENTO-KOPUYHEBLIX TIOpO]] ¢ I'€MATUTOM U 30HOH OCBETJIEHUSi, K
KOTOpHIM NPUMHIKAKT PYIHHE Tella B GopMe NPOCTHIX POJIIOB IPOTSIKEH-
HocThio o 1000 M. MolHOCTH pYIIHBIX T€N1 B MELIKOBBIX YaCTSIX BapbupyioT
or 0,5 mo 5 M. Conepxanusi ypana coctasinsiior 0,1-0,15 %. B xBocToBO#M
YaCTH POTINIOB MMEETCs IMPOKuMit (HECKOJIbKO COTEH METPOB) opeon y6oro-
ro opyIeHeHusi ¢ conepxatusimu ypata 0,04— 0,08 %. Pynrl papHOBECHHE,

YpaHoBbIe MUHEpANbI NpeicTaBineHb Koh¢GHUHUTOM U TOHKOOUCIIEPCHLI-
MH oKcHmamu. JInst pynHOM 30HBI TUIIMYHO DaclpocTpaHEHWe HOpYIHOIo
MMpHTa, TOBHIIEHHbLIE KOHIeHTpanuy cenela (no 0,02 %) v Banamus (He
conee 0,011 %).

B patione Ilaynep-PuBep BHauane oTpabaTHBalMCh BTOPUYHBIE OKMC-
JIEHHHIE DY Obl, PACIIONIOXEHHEIE BhILIIE YPOBHS IPYyHTOBBIX Bold. OHu cocTo
ST U3 TIOSIMYHUTa, KapHOTHTa, ypaHothaHa U peJIMKTOB HacTypaHa. PynHuie
TENa OKUCIIEHHBIX pyIl MMET GopMy pOJJIOB IOuTH §e3 KphibeB. OHM
TSIFOTEIOT K I'paHuiie OYphIX ¥ KpaCHBIX NIECYaHMKOB U NTPENCTaBNAOT coboi
pEJIMKTOBOE OpyIleHEHue, cBsidaHHOe ¢ paHHeli cramueiil passutus 3I10.
J11 pyIHbIe TeNa MeJKue, MnHo# fo nepebix MeTpos. ConepxaHus ypaHa
B Hux 0,5~1,2 %, Bananus 0,25—0,45 %. Pynu HepaBHOBECHHE, BO3pacT MX
ot 13 miH. net no 280 ThC. NeT.

Tenesuc opyneHeHusi. MecropoxIeHHsi o0pa3oBaHbl ypaHOHOCHBIMU
PacTBOpaMU, UCXOJISILMMY OT OBEPXHOCTH BHHU3 1O NManeHuIo BONONPOHU-
112€MBIX CODU3OHTOB M OTHOCSITCS K [PYIIIIE SMUI€HETUUECKNX MHGUIBTpa-
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LMoHHBIX. OHu  dopmupy-
0TC B MHOUIBTpauMoH-
HBIX  apTe3naHCKux Gac-
ceiiHax. MHcrouHukoMm nu-
T@HUSI  CIly)aT  TCpyHTo-
Bble WJIM TpPEWMHHLIE BO-
Ibl, oborameHHBEIE 3HAYU-
TEJILHRIM KOJIMYECTBOM CBO-
fonHoro Kuchiopona ¥ oTu-
YalolMecsi BHICOKMMM 3Ha-
yenusimu Eh. Copepxanue
ypaHa B HHUX COCTaBJISIET
n-1075 r/n.
JnureHeTuyecKasi mMu-
HepalibHasl 30HaNLHOCTL B
rOpU30HTE TIeCYaHMKOB COr-
Nacyercsi € BBISIBJICHHOHR
TUOPOXMMUYECKON 30HANL-
HOCThI0  QUILTPYIOMIUXCS
pactBopos (puc. 75).
YcraHoBneHo, uTo B
THIJIOBOH 30HE ILNTACTOBO-
ro OKHCNEHHMSI BOIBI Xa-
DPaKTEpU3YIOTCS BHICOKMMMU
3HAQUEHUSIMM  OKUCIUTENE-
HO-BOCCTAaHOBUTENBLHOTO 110~
teHumana (Eh o + 0,22 B) u
cnabomielioyHoll  peakimedn
(pH = 7,5-8,5). Ouu ume-
0T CyNbhaTHO-XJIOPHIHBIM,
HaTpUEeBO-KalblKUEBHI coc-
TaB ¢ obmeld muHepa-
nusanmedt 5-15 r/n, copmep-
XKaT  pacTBOPEHHHI Kwuc-
JlopoZ ¥ yrJIEKUCNoTy. YpaH
TPaHCIIOPTUPYETCS. BOIHBIM
pacTBopoM B BMIE Kap-
OoHaT-ypaHUNIOBHIX aHu-
OHHHIX KommnexcoB UQ; X

x (CO3)2-.
Puc. 75. TeoxumuuecKast xapaKTEpHCTVKa 30HHEL

BHIKJIMHMBAHUSL  NacTOBOTO
M.&. Kawupyeeoti v A.K. JTucuyuny
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OKMCIIEHUsI.

Ho

rosy

ConepxaHtue ypata B BoIHOM pacTBOpe IIOBBHIAETCSI TI0 Mepe Mpubixe-
HYs1 K DyTNHOM 3anexu, uHorga noctvrasi n. 10-3 r/n. Kucnopon stux son
OKHCIISIET OpraHUYEeCKOe BELECTBO ¥ MUHEpPaJIbI, CTIOCOBHbIE K OKUCTIEHH10,
Co3NaBasi 30HY BHYTPMILIACTOBOTO OKUCIIEHUS.

B ueHTpanbHOi 30He rUIPOXHMUYECKOro npounsi nepeq; MeIKOBOIt
4acTplo PYIHOrO pOJUla COIEpXaHWe CBODONHOTO KHUCHOPOHa B BOJax
liocTeneHHo ymenbmaerca no 0,0n Mr/n, yTo BHI3LIBaET CKayKooGpa3Hoe
NafeHUe  3HaUeHWH OKMHCIHTENLHO-BOCCTAHOBMTENSHOCO  MOTEHIMANaA
mnactoBeIX Bon 1o Eh = —0,195 B u conposoxnaetcsi Takike YMeHbUIEHHEM
B BOJIaX COIEpxaHusl pacTBOPEHHOro ypaHa mo n - 10-6 /. Xopotio
PaCTBODUMEIE COCINMHEHMSI ypaHuNa IIEPEXONsiT B BOCCTAHOBUTEJILHEIX
YCJIOBHSAX B TDYTHOPACTBOPUMEIE COERHHEHUST YETHIPEXBANIEHTHOr O ypaHa:
YDPaHOBY10 U€PHb, HACTYDaH U KOGHUHUT.

OnHOBPEMEHHO C ypaHOM MPOMCXOHMT OCaXIEHUe U 3JIEMEHTOB-CIlyT-
HUKOB — ceneHa ¥ MoymbrieHa. 30Ha CeNeHOBOW MUHEpaIM3aimy Npejiie-
CTBY€T 1 YaCTMYHO HaKJAILBACTCSi Ha 30HY ypaHa, a 30Ha IOBBILEHHbIX
KOHHEHTpaimi MONuGIeHa Clenyer 3a YDP2HOBOH, TaK KaK IS OC)KneHHs
CeNeHa HYXHH DoJlee BhICOKME, a [MIsi MONMGIeHa 60ollee HU3KUE 3HAUYCHUS]
Eh, yem mns ypana. Ha reoxummueckutx BOCCTaHOBUTENBLHBIX Gapeepax
HaKalIMBAIOTCS COSTIMHEHUSI U JIPYTUX 3JIEMEHTOB-CITYTHUKOB ypaHa —
BaHaus, MeIIy, pEHUsA, CKaHIusl,

O BO3MOXHHIX TIEPBUYHEIX MCTOYHMKAX ypaHa ¥ CONYTCTBYIONIMX
JJIEMEHTOB  BHICKA3LIBAIOTCS DPa3/MMUHble TOUKM 3peHusi. HauGolbuiee
paclipocTpaHeHue HoJjlyuuiia TUIOTe3a O NPUBHOCE ITUX KOMIIOHEHTOR
TPYHTOBLIMU BOJIaMHM M3 OONACTH NMTaHMSI B peaylibTaTe PaspyLICHUs! U
BEIIENIAUMBAHUST UX U3 IPAHUTOBBIX TOPON M YIJIEPOIUCTO-KPEMHUCTHIX
ClaHIEeB, CONEPXalMX MNOBHILIEHHHIE KOHLEHTPalMM ypaHa u Ipyrux
3NEeMEHTOB.

Onnako u3sBeCTHH ypaHOBBIE MECTOPOXKIEHUS], YOaJlEeHHEIE Ha 3HaUKTe-
TIbHBIE PACCTOSIHUSA OT [OpHOro obpammneHusi. B stux cnyuasix ue uckImoua-
€TCsi BO3MOXKHOCTL MOOUNM3ANMM ypaHa U3 BONONPOHUIIAEMBIX KpacHo-
UBETHRIX TOIIL B 3/IM3UOHHBIX apTe3uaHCKux BacceiiHax. IlopoBke Bomm B
OCalloYHEIX TOpOZIaxX, 3aXOPOHEHHBIE ONHOBPEMEHHO C OCafKaMH, conep-
aT paCTBODEHHBIH KMCIIOPOIl, KOTOPBIA CO3[]A€T BBHICOKMI OKUCITUTENH-
HO-BOCCTAHOBUTENBHBIN [IOTEHIMAN B BOHOM PacTBODE, NOCTATOUHbII nns
Toro, yToOBl ylepXUBaTh DacCTBOPUMBIE COEVHEHMSI LIECTUBANEHTHOr O
ypaHa B ¢opme woHa ypaHuiia. Ha rpamvie Takux BOJOITPOHUIIAEMBIX
INaCToB MECUaHUKOB € CepOIBETHHIMU IIOPOJIaMH, CONEPKALMMU Ccybdm-
DBl W OpraHMyecKye CoeIMHEHusl, oOpa3ylTcsi 30HBI BHYTPMIIIACTOBOTO
OKMCJIEHMs TIOPOJl U CO3JIal0TCsl reoXUMMYEcKUe Gapbephl JNIsi OCa)IeHust
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ypaHa. HcTouHMKOM ypaHa MOrYT CNY)XXHTh CaMy BMEILQIOIIME IODOJEL,
oboranieHHee ypaHOM.

B oryieneubix paifoHax BCTpeualoTcsi MPUMBIIIIEHHHE KOHLUIEHTDALNN
YpaHa B MECY2HUKaX, TOJIOXKEHUE KOTOPHIX HE KOHTPOJMPYETCS 30HAMU
II2CTOBOrO OKHUCNEHUsi. PynHbie Tena uMMenT JMH3OBUOHYID (GopMy M
JIOKanM3ywTcsl BONMM3Y MaNoOaMITMTYIHBIX DasphIBHBIX HapyleHui, uTo
YKa3bIB2€T Ha BO3MOXHLIN I'TTy GUHHEI UCTOUHUK YpaHa.

Takum oBpa3oM, ONsi MECTOpPOXIEHUN DpaccMaTpUBAEMOIO TPOMBILIT-
JieHHOro TuIia MOryT OHTL pa3fMyHBIE MCTOYHWKM ypaHa. Bompoc o6
OTHOCUTENLHON POJIM KaXJIOTO U3 HUX MOXET pPelllaThCsi NUIL Ha KOHKpeT-
HOM (haKTUYECKOM MaTepUalle U3yUeHUs] MECTOPOXKIEHUS].

6.3. MECTOPOXHEHHMSI BHTYMYO-YPAHOBO#H ®OPMAIIHH B TEPPHTEHHbBIX
NOPOIIAX (YPAHOHOCHHIE T'YMATH)

K 6urymHo-ypaHosoii opMariy oTHOCSITCSE KpyIHeHIe MECTOPOXIeHMs
pynHoro paiiona Ipantc B mratre Huio-Mekcuko na mnmato Konopamo. B
paGoTax NOCNENHUX JIET CTaBUTCS MOI COMHEHME 11eJIeCO0Bpa3HOCT
BBHIJIENICHNST 3TUX MECTOPOXEHUI B KauecTBe 0coBOro THIA ypaHOHOCHBIX
achanbTUTOB”, ONHAKO cnenu(yKa BEmeCTBEHHOro COCTaBa Py H, SIMreHe-
TUYECKUX U3MEHEHUI BMEIAIUMX NOPoJl, YCIOBUI pYIONOKaIM3aIiy U
MOpOTIOrUH PYIHBIX TeN MO3BONSIOT O6BENMHUTL UX B CAMOCTOSITENILHYIO
topMauonHy0 rpynmny.

MecropoxneHust 3Toro THNa M3BECTHH B Hallell JMTepaType Kak
GuTyMHO-ypaHoBbie. B nocnennue rompl B aMepuKaHcKol IUTEpaType oHu
ONUCEIBAIOTCS KaK MECTOPOKIIEHMST YPAHOHOCHBIX I'YMaToB. [Inemnonarae-
TCS1, YTO FYMYCOBEIE KUCTIOTHI, OGpa3oBaBIInecs: IIpy pa3pyLICHUY paccesiH-
HBIX Y 32XODOHEHHHIX B II€CYaHO-CNIAHIIEBHX OTJIOXEHUSIX PACTUTENBHBIX
OCTaTKOB, NEPEHOCUIIUCh COBMECTHO C YPaHOM MEPBOHAYANBHO LIEJIOUHBI-
MU Tiofi3eMHbIMK Boflamu. IIpy mM3MeHeHuM EeNOYHOM Cpelll Ha KUCIYH
TIPOUCXOIUNO Pa3pyLIEHUE KOMILIEKCOB UM OCAXKIEHUE T'YMaTOB, KOTODHIE
2KTMBHO COpOMpOBAaNM ypaH, CONEPXKAIUMACH B ION3EMHBIX BojaxX. Tak
¢opMupOBanNuChL ypaHOBBIE MECTODOXKIEHMSI YDaHOHOCHBIX ['YMATOB.
YpatoBble MYHEDAIIH BCTPEYAIOTCS TOJIHKO COBMECTHO € rYMATaMy U Cllara-
10T €MUHbIE Py THEIE TeNla INacToobpasHoii GopMeL. :

CymmapHble sanackr ypaHa MuHepanbHOro mosica I'pamte  (puc. 76)
ouennBawtcs B 400-500 Tric. T 1 cocTaBnsiior Gonee 50 % BeeX MPOrHO3HBIX
pecypcoB CIIA. MecTopoxeHusi NIpOCTEKUBAIOTCA B MpeNeNiaX CeBepo-3a-
Ta{HOM 30HH! MMpuHO# o 15 KM u nnuHoi no 160 kM. Haubonee xpymnHere
mecropoxierust — Fannan, Yepuy-Pok,” Cmurt-Jleiik, AmBposus-Jleiik,
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Puc. 76. Teonornueckoe crpoenne Munepayshoro nosica I'panrc. Ilo H.IL Jlaseposy u
op.:

I — peixonel pokembpuiickoro ¢yrnamelra; 2 — NOPOAE ME3030MCKOTG OCAIOYHOTO UYEXJIA;
3 — morne Bynkammueckyx Topon Maykr-Tefiop; 4 — nallKu OCHOBHBIX TOPOK; 5§ — HEKKH]
6 — ypaHoBopypHuIie 3anexu; 7 — 30HBI pa3liomMoB; 8§ — M3ormmcH Tiopon GyHpaMera; 9 ~—
mecropox elus: 1 — I'annan, 2 — Yepu-Pok, 3 — Cmur-Jlefik, 4 — Ambpoausi-Tleiik, 5 — Tloitcon-
Kanvon, 6 — Maynr-Teiinop, 7 — Hopr-Jlarysa, 8 — Cayr-Jlaryha, 9 — Beprabe-Monzaro

Tloitcon-Kauron, Mayut-Tetinop, Ihxexnaiin, Cayr-Jlarysa u bepnabe-Mon-
TaHoO — yepenylrcsi ¢ bonee MEJIKMMU MECTOPOKNEHUSIMU U pyloIlposiBJle-
Husimu. Mectopoxnenue AmGposusi-Jlefik oGnanaet yHUKaJbHBIMU 3aT1aCa-
MU ypaHa U onpepensieT IIPOMBIIIEHHYI0 3HAaUMMOCTh paiioHa. U3 maxt u
KapbepoB MecTopoxneHusi Ho6eiTo yxe Gonee 100 Thic. T ypaHa.

B reonoruyeckoM cTpoeHuu paiioHa I'paHTc, KaK ¥ BO Becell ypaHOBO-
pynHoii npoBuHLKY nato Konopano, pasmiualor 1Ba CTpyKTYPHBIX 3Taxa.
Hyxunii 312 cloxeH mokembpuiickuMu MeTaMop¢uueCKuMy IopolaMu U
rpaHHTaMM, BEPXHMI npencTaBlisieT cofGoit QaHepoaoiickuil NMiarhopMeH-
HBI1 yexost obmeit MonHoctbio 15004500 M. B ctpoenuy miat¢opMeHHbIX
ofpa3oBaHuil BBITIENSIETCS TpU KOMILIEKCa mnopopn. HwxHuil oxBarteiBaer
MopcKue TeppUreHHo-KapOoHaTHBIE OTJIOKEHUSI OT KemOpusi no nepMu,
CpeOHWIl BKIIOYa€T KOHTUHEHTAJIbHBIE TEPPUTEHHHIE IOPOJILI TEpPMMU,
Tpyaca M I0pbl U SIBNIsSIETCS: DYNOBMEHIIONIUM, BEDPXHU ofbenOuHsiET
Men-KaiHO30MCKYe KOHTHHEHTANbHbIe, IIPUBPEXHO-MOPCKHUE, TEPPUTEHHHIE
OTNOXKEHUS M BYJIKAHOrEHHBIE ofGpasosauusi (Tydw, TyGQUTH, ByJIKaHu-
YecKue IMOKPOBBI HEOr€HOBOrO Boapacta). Kammpllli KoMMJleKe oTmefieH
TNOBEPXHOCHSIMU Pa3MBIBa M OTpaXaeT OIpelleJIEeHHBIE ITanbl TEeK TOHNUEeC-
Koro passurusi nato Kosopago. llopont HuxHero KoMIUleKca matdop-
MEHHOI0 YexJa (opMUpOBaNych B CIOKOMHBIX TEKTOHUYECKHX YCIIOBUSIX

253



meisda CeBepo-AMeprKaHCKOro KOHTUHEHTa Ha rpaHuLe €ro ¢ Kopmuns-
€pCKOM reOCUHKIMHAIBIO.

Haummasi ¢ mepMM ¥ [0 I0phl PECHOH HCTIBITEIBAM GIIOKOBOE M EpEH-
LMpOBaHHOE BO3MbIMaHMe; IVt ITOrO IEpyofla XapaKTEepHO HEpaBHOMED-
HOE KOHTMHEHTaNIbHOE OCAIKOHAKOIUIEHHe, UTO COOTBETCTBYET TEKTOHU-
yecKoil akTuBu3anuu mato Konopano. Jvme mBaxs B CpenHe u Nosp:
ueii ope (bopmarmm Kapmen, Tomunto 1 Kypruc) Hakanmieamcs Malio-
MOIHBIE JIATYHHO-MODCKUE U 03€DHBIE TIIMHUCTO-KapOGOHATHRIE OTJIOKEHUSL.
B 370 BpeMsi MO KOHCEIMMEHTAIMOHHBIM CTPYKTYpaM ObUId 3aJlOKEHBI
IaJIE0IoNMHBL, BBLINONHSIOIMECS aNIOBUANIBHBIMY ¥ HA3EMHO-TIEJILTOBBIMU
omoxenusivi. C pyclloBB'MM NECUaHUKaMU TaKux IaneojofH Io3iHe-
tpuacoBoro ($opmauusi UnHI) ¥ B OCHOBHOM MO3JIHEIOPCKOTO (hopmarmsi
MopuCOH) BO3pacTa CBsi3aHbl BCe MPOMBILUIEHHBE YpaHOBHIE MECTOPOXK €~
Hyisi TPOBUHLIUN. .

B men-KaitHozoiickuii Nepuon I'€ONIOrMYECKOro pa3BuUTHs IIpOAon-
JKaJlich 3HAUUTENLHBIE GJIOKOBHIE NEpeMeneHusi, IpuBenume K obpa3osa-
HMI0O CUCTEM IMOJHSITUH, KYIONOB, BalOB M MENpecCHil, KPYIHHX 30H
pa3noMoB, JAKKONMTOBHX rop M BYJNKaHMYECKUX INarto. B peruone
copMUpOBaNUCh LiEHTpajlbHasi Haubonee MoNHATas YacTh ¢ MHOTOUMCIIEH-
HBIMM KyTONaMyl M CKJIauaTo-TJIHIGOBHMU JlehopMalusiMU, a Takxe
obpamunsionide ee 30HEI BauH (Yunra, Can-Xyan, Brk-Meca, Keiinapo-
BUTC), KOTOpHIE CMEHSIOTCSI BHELIHUMM TOJHATUSIMU 3yuu, Keit6ab,
Tletaituec u np. (cM. puc. 73).

Paiton I'paHTC paclionaraercsi Ha Iro-BOCTOKE INAaro Konopano. Oun

OXBAThIBAET MOHOKJIMHAJIBHYIO CTPYKTYDY (TaK Ha3biBaeMEbIA CKIIOH Yako)
Mexny noaHsitueM 3yHu U BHaguHol CaH-XyaH (cm. puc. 76). B Bocrouton
yaCT¥ paiioHa uMeeTcst BYJIKaHUUECKoe IoJie Mayur-Telinop HEOr€HOBBIX
aHJIE3UTOB U NMNapuToB. C 10ro-BOCTOKA OH OrpaHUYeH KPYIHBIM rpabeHoM
Puo-T'patze. B TeKTOHMUECKOM CTPOEHHH pajicHa NpeobrajaT CeBepo-3a-
NagHbie ¥ CEBEPO-BOCTOYHHIE CTPYKTYpPHI, MO-BUIMMOMY, KalHO30ACKOIo
Bo3pacTa. Banoobpa3Hoe nopHsaTHE 3yHU CeBepO-3aMajiHoro NpocTupatusi
pa3buTo MpoloNbHBIMU padjioMaMH. Ha ceBEpPO-BOCTOK NPOTSIUBAOTCS
BYJIKAHUYECKOE I1J1aTO, CUCTeMa BYJIKaHWUECKUX aMNaparoB W MHOrOUMC-
JIEHHHIE Pa3NIOMHL.
" OCHOBHOE YpaHOBOE OPYIEHEHHE NMPUYPOUYECHO K MEeCYaHuKaM H0pCKOM
dopmaum Mopucos. HeGonbume pynHeie 3anexu yCTaHOBNCHH B H3BE-
CTHSIKaX i0pcKol ¢opmauyy ToIUNTO ¥ YITIMCTHIX aprUimTax MEeTNOoBOiA
tdopmanyu [lakora.

B nponyxTtupHoil popMaimy MoprcoH BHIENSIOTCS ABE NO3NHEIPCKIe
NpOMyKTUBHHE MauKu nopon - Bpaum-Beiicun u Yacryorep-KanboH,
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Puc. 77. T'eonornueckuii paspes no nuunn Ambposus-llefik — Hopr-JlaryHa. o B..
Kasenckomy u op.

B KOTODHX COCpenoToyeHH Hauboliee KPYHNHHE MECTODOXIIEHUS! PYyIHOTO
paitona I'pantc. OHU MopcTMNAaTCS NOpoJlaMy CBUTHL PeKaruep C Xapak-
TEpHLIM TepecilanBalHyieM [EeCUaHUKOB, alleBpOJIMTOB M apruUMToB, 2
BHILIIE, Ha Mopofax cButh bpamm-beiicuH, ¢ yrjioBEM HecorsacueM 3ajie-
raloT HUKHEMEIIOBbIE TlecyaHrKy dopMauuu Jakora (puc. 77).

B coctas cButH Bpamu-belicun BxonsiT apruJlyIMThL 3€J1€eHOBATO-CEpOro
1BeTa € OTHENBHBIMM MOIHHIMM NPOCTIOSIMM apKO3OBBIX TeCuaHMKoB. B
BepxHeit yacT! BHIIENsOTCS Necualuky JDKeKNaiin MOmHOCTEI0 OT 6 1o
100 m.

Cpenu otnoxenuit ceuth Yacryorep-Kanron npeoGanamT II0X0COp-
TUPOBAHHEIE aPKO3O0BbIE NOJIEBOLIMIATOBbIE NECYaHUKU CBETJIO-KOPHYHEBOI
U cepoii OKPacKM € PEJIKUMHU NPOCTosiMH 3eJIEHBIX GEHTOHUTOBBIX april-
nutoB. O6e CBUTHI UMEIT NOCTENEHHbBIE NIEPEXONH U daliMalibHO 3aMEeILaioT
npyr apyra (cM. puc. 77). Tlopogp! NanawoT Ha CEBEPO-BOCTOK NOI  yIoM
3-5°.

Pynosmeniamnuye IMOpOIb! CBUTH Yacryorep-KaHboH IpesicTaBIIsIOT
coboit cpaBuMTENBHO Momble (o1 15 no 82 M) anfoBualibHBIE OTTOKEHMUS],
PErvoHANILHO Pa3BUTHIE BIIOJIb IXKHOM IPaHULIBI Gacceitna Can-XyaH. [loutn
U1 BCex TOpOI XxapaKTepHa Kocasl CNOUCTOCTh. Pa3miyaloT yeTHpe rnas-
Hbie (aLyuy NEeCYaHMKOB: DPYCJIOBHE Da3sBETBIIEHHHIX TIOTOKOB, DYCJIOBHE
CApSIMNEHHBIX NIOTOKOB, NOWMEHHO-DYCJIOBEHE MeaHIPUPYIONMX [OTOKOB,
HOMMEHHO-PYCJIOBHE JEJLTOBBIX NMPUTOKOB. IIPOTSHKEHHOCTE TAKUX DYCNIO-
BbIX CHCTEM IOCTHralla HECKOJILKMX KUWJIIOMETpOB, a WMpUHA — IIEPBAIX
coreH MerpoB. B mopomax 3Toif CBUTEI JIOBOJIBHO YaCTO BCTPEHAOTCH
OKaMeHeTiHe IpeBecHble OCTATKU M KOCTH JuHo3aBpoB. OtcyTcrBue Iac-
TOB YTAS ¥ YTIMCTBIX CNAHLEB WM XOTs1 OBl OTIEYaTKOB JIMCTHEB B aprusl
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TMTaX YKa3blBaeT Ha yCTOWUMBLIM ceMHapuIIHBIA KIIMMAT 1 claboe pa3su-
THE PAaCTUTENILHOCTH.

Mecropoxnenusi ypana Gaccefiha Can-Xyan NpuypoOueHH TONBKO K
NIopoziaM NMO3NHEIPCKOro Bo3pacta. B anmosuanbHEX NecyaHuKax dopMa-
uun Mopucon cocpenoroueHo okolio 98 % Bcex 3allacoB ypaHOBBIX pyn
paitona I'pantc.

Pynuete Tena obmyno crpatuMophHeie. OHM BCTpEYAlTCss B BUIE
VIIMHEHHBIX NN1aCTOO0pa3HbIX TEMN, 00 BENUHSEMBIX B JIMHEIHO-BHITAHYTHE
3oHbL. IInactoobpasuasi ¢opma 3anexel CyunieCTBEHHO H3MEHsIeTCsT U
YCIOXHSIETCSI NpY HANOKEHUU LMPOKO MPOSIBIEHHHIX 3M€Ch IPOLIECCOB
MOCTPYIHOro IUIACTOBOIO M TpELIMHHOrO OKHCTeHusi. B cBsidu ¢ atum
BBIJIENIAI0T IEpBUYHEIE IIIaCTOO0pasHble — noCOPOCOBLIE — PYJIHHBIE 3aJIEXHU
¥ TNIepeoTIIOKEHHBIE, KOHTPOJIMPYEMBIE 30HAMU I1JIaCTOBOIO OKUCIICHMSI U
NOBHIIEHHO TPEIMHOBATOCTH — NocnecOpocoBhe (puc. 78).

Ilnacroo6pasubie (HocOpOCOBHE) PYMHBIE 3aNIEXU MPEICTaBJIEHb! Iya-
CTaMu, NIMH3aM¥ ¥ TMH30OBUIIHEIMU T€NaMu € MOJIOrMM CyOnapaienbHbBM
HAITaCTOBAHUI0 MECUaHUKOB 3ajieranueM. OHM MMET LIMPUHY OT JIECHT-
KOB JI0 THICSIUM METPOB M JUIMHY OT HECKOJBKUX COTEH JO NEPBHX THCHAY
MeTpoB. MOIHOCTE ¥X U3MEHSIETCS! OT HECKOJIBKUX CAaHTUMETPOB U OOBIYHO
He npesbiaeT 3 M. KOHTaKTH ¢ BMenaomuMy nopoamMu pesKue, onpene-
JISHOTCst TI0 OTUETIIMBOM CMEHE OKDPAaCKU — OT KeNToBarto-Gesioit BMew(aio-
MUX OpOIl Uepe3 CBETNO-CEpHE K TEMHO-CEpOHl pynHoM Macce. JINuHHas
cTopoHa 3anexeli NOUTH Beerpa NapanfefibHa HalpaBJIEHUIO TPaHCIIOPTH-
POBKM OCaIKOB. PynHbIe NMUH3H OGHYHO HM30JUPOBaHBI I COEIMHSIIOTCS

Ceura bpawu-bercun

Ceura Pexanyep
E 1 §§°§3§i 2 [os RS )

Puc. 78. Cipoenue mo- 1 mocnecGpocoBbIX Py MHEX Ten B paspese. Ilo M.M. Poubep:

I — nnacroBrie (nocGpocoBrie) pymubie Tena; 2 ~ pynHLEN CTONG (nocnecBpocopriit); 3—5 —
nopoybi cBHTE! Yactyorep-Kaubor: 3—4 — necuarmxu (3 — okucnenssie, 4 — HEOKUCTIEHHBIE ce-
POLBETHEIE), 5 — apruniiIE; 6 — 30Ha TPELIMH
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TOHKVMM PYJOHOCHBIMM TIPOCTIOSIMY, 3aJl€ramuiMMy CyGropu3oHTalbHO B
MayKe NecuaHUKoB. YacTo TaKue pyImOHOCHHIE IUIAcThl Pa3MENaioTCs OANH
HaJ OpYyruM B BUAE HECKOJIBKMX PYIHBIX TOPM30OHTOB, PACHOJIOXEHHBIX
ycTynamu.

Pynubie 3anexu SIBNSIOTCST COLMIACHBIMKM M TOJNIOrOCEKYIMMM IO
OTHOLIEHU) K MOBEPXHOCTSIM HAIINIACTOBaHUSI, YaCTO MOBTOPSIOT CJIOUCTHIE
TEKCTYpH 1 BBITSIHYTH BJI0JIb Najieopycen. JlocGpocoBhle pyIHBIE Tella He
KOHTPOJIUPYHTCH NOCTCENUMEHTALMOHHBIMY pa3NioMaMM M IITIMKAaTUBHBIMM
nucnokausivu, CuntaeTcsi, YTo pacCMaTpUBaeMbIE DYIHHE TEJa CBSI3aHH €
OpEonaMm 3THIEHETUYECKOr0 BOCCTAHOBJIEHUs (OCBETNIEHMSI) NEPBUYHO
KPaCHOLIBETHHIX [10POJI. ITO NONTBEPKNAETCS HATIMYMEM PENMKTOB reMaTi-
TU3MPOBaHHKIX TIOPOJ B CEPHIX PYIIOHOCHBIX MECYaHHMKaX,

HMaMeHeHusi IOpoJ NPOSIBISIIOTCS B pa3BUTHY NIMPUTA U YITIEPOIUCTOTO

'BELIECTBa, aJIbLOUTHM3aLMK INIAarMOKIIa30B, pacilpoCTpaHeHuy WIIMT-MOHT-

MOpPUJIJIOHUTOBOFO arperara B nieMeHTe necyaHukoB. OKONO pYIHEIX TEN
MIMHUCTHIE MUHEPANH 3aMEIAlOTCA XJIOPUTOM, NpOMCXONMT Nepepacnpe-
IIENIEHKE KBapua ¥ KanbliiTa B BepXHel yacTu pyIHbIX 3anexeil. JnureHe-
TUYECKUE 30HBI CMEHSIIOTCST CHU3Y BBEDX I10 pa3pe3y PYIOHOCHEIX IacTOB.
Yrnepomucroe BEHIECTBO 3aMenjaeT LEMEHT U KOppOIUpyeT oGNOMOYHEIE
3epHa NecyaHuKa. Panble yrneponucToe BeneCTBO CYUMTANIOCh OKUCTIEHHBI-
MM oCTaTKaM¥ yrieBoJIOpOJIOB, B Nochentee Bpemsi 0GOCHOBEIBAETCS T'y-
MycoBasi Tpupola ypaHOHOCHOIO OpPraHUYeCKOro BeHiecTBa, KOTOpOe
IIPUBHOCUJIOCH TIOJI3EMHBIMH BOIAaMHM Y KOHIEHTpUpOBaNoch BONMM3uM uX
BEPXHEro YpOBHS. JTUM OOBSICHSIETCS TOT (aKT, UTO BEPXHUE IPaHHUIIBI
DYIHEIX 3aNexell pOBHBIE U pacloaraioTcst IpUMEpHO Ha OTHOM YDOBHE.

Ypau paccesii B opraHuueckoil (a3e B BuOe ypaH-OpraHUYECKUX
KOMIUIEKCOB UM CYOMHKpOCKONMUECKuX Bhigenenwii Kohgunuta. Kpome
ypaHa B OpraHuuyeCcKOM BeleCTBE NPUCYTCTBYIOT B NOBBIIIEHHHX KOHIIEHT-
paLusix xene3o, BaHauuil, MONUGIEH U CENIEH.

ConepxaHue ypaHa B NIepBUuHbIX pynax usMensiercst ot 0,17 no 13 %.
Hanbonee Gorarteie pynsl TSArOTEHT K OpEONIaM 'YMaToOB, OKPYXaiOMUX
OKaMeHeTNbIe CTBOJIbI MM 30HBI pacllpoCTpaHeHUs1 yriMCThX MM, CpenHee
copepXaHue ypana B NEPBHUHBIX pyHaX MecTopoxneHus AmGposus-Jlefk
cocrasJisieT oxkono 0,26 %.

IlepeoTnoxenuble (MocnecbpocoBEIe) PynHHE Tella UMEIT CIOKHYI0
poJio- UM cToJIGoobpa3Hyio (Pcraku™) Gopmy. Hx NosiBNIEHHE CBA3LIBAIOT
C IPOHMKHOBEHWEM BO BMeLjaionye noponsl nocie GhopMupoBaHusi mnac-
TOBBIX DYIHBIX 3afie)kell KUCTIOponconepaiiux NON3eMHBIX BOIH, pPacTBO-
PSIOLIUX OPraHUYECKOE BEMIECTBO. JITO NMPUBOIUIO K NEpepacnpeneeHun
ypaHa BMI0JIb IPaHUI] OKMCIIEHHEIX TIECYUaHUKOB € NIEpeMeleHieM ero BHU3
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N0 najeHnio nnacroB. PonnooGpasHeie TeNna NPHYpPOYEHH K CpaHUIaM
fdl;l:d(HMHHBaHI/Iﬂ 30H MNACTOBOrO OKUCIIEHUSI, a PYIHBIE CTONIOH — K CHCTe-
TPEHMH BO BME
e B¢ IWRADIKMX N0PONaX, IKPaHUPOBABUIKX IEpeMer{cHue
Pynurie Tena B hopMe ponnos Bo3HUKaMu NpyY 3aMENTIEHUM [IBUKEHUST
TIOA3EMHBIX MIACTOBBIX BOJl BIIONL BEPXHETO M HIKHENO KOHTAKTOB
NeCYaHVKOB U NEPEOTVIOKEHUM ypaHa B IIEHTpafibHOR yactu miacra. Ilo
dopme onano MHOTOM CXOXU C DYIHBIMM TeNaMy pOJINIOBOTO TUIA ce-
TeH-BaHaNUi-ypaHOBO# ¢opmaimu Gaccefina BafiomuHr, Ho TonbKo obpa-
3yHTCsi 32 CUET NEPBUYHBIX INTACTOBLIX 3aNieXel u 06bIYHO NPOCTPaHCTBEH-
HO NPUMBIK2WT K HUM. OpyneHeHue pONJIOBOro THUIAa OTMEYEHO TONBKO
TaM, 1€ CYECTBOBABIINE paHee NEPBUYHBIE PYIIbl MOIMM TNONBEPLaThCs:
nepeornoxeHuo. Pynueii mMatepuan nepememiasicst o NaneHmo INIACTOB
npumepHo Ha 300 M. EcNu 30HBI I172CTOBOTO OKUCEHUST pacnpoCTpaHsiymich
Ha Gonbllylo rifyGUHY, IIEPBHUHEIE DYIbl MOLJIY MOJHOCTBIO pa3pymarkscsi
Ge3 HaKoIIeHysi Ha QPOHTE 30HKI ILTACTOBOro OKHMCIIEHUSI.
IfepeoTiokeHHEIE PYIIBI OGBIYHO UMEHT OTHOCUTEILHO YETKMI KOHTAKT
€ OKHUCNEHHBIMHM TECUAHWKaAMH, DACIONOKEHHHMU BhILE MO MAJEHUI0
TnacTa, ¥ B BUNE BKPaIICHHOCTH OKOHTYPUBAT IIIaCTOBHE TeNa NepBUy-
HEIX PYIl B HEOKMCIIEHHBIX TOpONaX. TaM, ryie MepBUUHbBIE PyNbl CHATAIT
HECKOJIEKO TOpU3OHTOB, IEPEOTIIONEHHKE OOpa3yiT MOHMBIE, BECHMA
alizrszfxfiglixe DYIHBIE TENa, OXBaTHBAOLIKE 1 IIPOMEXYTKM MEXTY HUMU
B oBorauieHHbIX yyacTKax colepaHue ypaHa B pyllax MOXeT CocTaB-
nsts Gonee 0,85 % (cpemmee 0,22 %). B nepeoTnoxenubix pyllax Tarxe
OTMEUACTCS MOBHILIEHHHIE KOHLIEHTpanuK ceJleHa U BaHajusi. Cenen npen-
CTaBJICH CaMOPOIHBIM 3NEMEHTOM UNMK (eppocenuToM, BaHAIuil — MOHT-
po3eutoM. ComiepikaHue ypaHa v BaHanusi B IEPEOTIOKEHHBIX DYIax HuKe
YyeM B IEPBUYHHIX. ’
IloMuMO pacCMOTpEHHBIX KDYIHBIX MECTODOIEHHiA YDPaHOHOCHBIX
TyMaToB, GUTYMHO-ypaHOBOE ODYIEHEHME M3BECTHO M B KapOOHATHBIX
noponaX. 30eCh OHO NOKANM30BAHO B FOPU3OHTAX TPELIMHOBATHIX JOJIOMU-
TU3MPOBAHHBIX M3BECTHSIKOB, NPOHM3aHHHIX CYTYPO-CTHUIJIONUTOBBIMHU
wBamy. H3BecTHsKM 0GNafalT NOBBILIEHHOH NPOHMIIAEMOCTHI0 32 CUET
TPELMHOBATOCT!  (TpemMHEl CKONa M OTpHIBa, CYTYDHl) WJIM BTOPUUHOI
nonomutusaumu. K 3toMy TUIY OTHOCSITCS! MeNKME MECTOPOXIEHUS B
BEPXHEIOPCKUX u3BeCTHsiKax Tomuirto paiiona I'panrc.
YpanoBoe opyneneHue obpa3yeT paBHOMEPHO DacCesiIHHYI) BKpaIljleH-
HOCTB B accoumanyy ¢ GUTYMMHO3HBIM BEIIECTBOM UIU B BUJIE yepHell u
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HacTypaHa 3alloJIHsIeT MPOMEXYTKH MEXTY 3€pHaMu KapOoHaTOB, MUKPO-
TpENMHEI ¥ IIODHI BhILENAUHBaHWSA,

HeBomnplpe CKOTUIEHUs] YpaHOHOCHHX OMTYMOB B KapOoHaTHHX
NOpOIaX BCTPEYAIOTCS TAKXKE B KApCTOBBIX BOPOHKAX U CTpyKTYypax obpy-
HIeHUSA.

Fenesuc MectopoxeHuil. O reHesuce YpaHOHOCHBIX FyMaToB CyLIECT-
ByI0T pa3NUyHble TOUKY 3pEHUS.

B 60-x IT., OCT€ OTKDHITUSI M U3Y4Y€HHs] MECTOPOXACHMS AmEpo-
susi-JIefiK, BCe MECTOpOXIEHUs pynHOro nosica I'panTC BEINEJNISATMCE KaK
GuryMHO-ypaHoBble. Hx (hopMHpOBaHUE CBSI3bIBATN C ned1 era3oHOCHBIMU
CTpyKTypaMu, HapyIleHHHMM pasjioMaMy, a Mpouecc DY LOOTIIONKEHUS
OBBSICHSIIM B3auMoyieficTBUEM IUIACTOBHIX MH(QUIBLTPAIMOHHBIX YPaHOHOC
HBIX BOJ| ¢ HeQTSIHEIMU YTIIEBONOPONaMU.

B 70-x r'T. CTaJl¥ CUUTATh, YTO YIJIEBOHOPOIbLI B MECUaHUKaX U aneBpo-
nurtax mwiato Konopamno obpa3oBanuch NMpu OCaXAEHHU I'yMYCOBBIX Opratu-
YeCKUX BEHMIECTB — [YMaroB, MUrPUPOBaBMX B MON3EMHHEIX BOHaXx-
B03MOXHOCTbL MUIpaLM¥ YpaHa B BOCCTAQHOBMTEJIHBIX M [TIEEBBIX BONAX,
conepxallux IyMyCOBO€E BEIIECTBO, OKa3aHa IKCIepHMEHTATILHO.

Cpeny pa3nuyHbIX FE€HETHUECKUX momeell (opMupOBaHUs MECTOPOK-
neundl Hauboree ybBemureNILHOM NpeJICTaBlIseTCs ofiia U3 HuX, [Ipennoa-
ramasi, UTO OCHOBHBIM WCTOUHMKOM ypaHa M ryMyCOBOrO BeMECTBA
CIyXMJIY MECUaHUKY CBUTHI Yacryorep-Kanbon. Onu obJianany Graronpi-
STHBIM XUMWUECKMM MOTEHLIMAJIOM 32 CUET H3HayallbHO IOBBIMICHHEIX
KOHLIEHTpaLMil OpraHWyecKOro BeLIECTBa (pacTuTesBLHOIO meTputa) M
ypana (conepxarncsi B ByJIKAHHYECKUX CTEKJIax U TyOreHHO¥ COCTaBIIsi0-
meit neckoB ¥ rimH). ['unporeonoruyecKasi CUCTEMa B ocaliKax dopmaiing
MopucoH ofecneuvBaia aKTHBHOE B3auMojeiicTBMe MJIaCTOBBIX BOIN C
BMEIAmMMU nopolaMu. Hinke MoCTOSIHHOrO ypOBHSI TPYHTOBBIX BOJ, B
OBJIaCTSIX CKOIUICHUMS 3HAUMTEJILHBIX KONMMUECTB OpraHWuyecKoro IeTprta,
co3Napayich GrnaronpusiTHbie aHaspoGHBIE YCJIOBHUSI. BaxtepuoreHHbIA
cepoBOIOpON, OUOKCHII yriiepojia, MeTaH ¥ BOJOPOJ, obpasyouuecst npu

GpOKEHHM DpaCTUTEJIbHOTO MaTepuana, BHISBIBAIM MaJieHNe pH. Keneso
[ON3eMHHX BOJI, BCTYTasi B peaKiuio C CEPOBOJIOPONIOM, COCMMHSIIOCH B
MOHOCY JIbGUIE ¥ IUPUT. ITO XMMUYECKOE BOCCTAHOBJIEHNE MECKOB MOTTIO
[IPOMCXOIMTE YIKE Ha PAHHUX CTAIUsIX JMareHe3a Ha HeBonplmx rnybruHax.

Bnu3 ypoBHsi [PYHTOBHIX BOI, B 0DNacTH HEATpaNU3aluH LIEJIOUHBIX
pacTBOpOB, NpoMCxoauia GIIOKYNIANUS TYMYCOBBIX BELIECTB. llepeonaua-
NBHBIM TPONYKTOM (GIOKy sy GbLI TOHKUM Telb, HaKalMBaBLIMICS B
BUJIE TIaCTOOBPasHEX CyOropU3OHTalbHEIX 3ajleXell B PyCTIOBbIX MeCKax.
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llocne norpeGeHusi pycnoBeIx OTIOXEHMI BO3HUKATA KHCTIasi BOCCTaHO-
BUTCJIbHAST Cpella, 3aliuijaioiiasl 3alleXH TyMaTOB OT paspyuieHusi u
crocoBeTBYI0Last HENpePLIBHOM aicOPOLIMU HE TONBLKO ypaHa, HO ¥ KeJe3a,
Mo/MbneHa, celleHa, MbImbsiKa. IlOCTEenoBaTeNbHOCTE CODOBITHIT MOrTIa
NIOBTOPUTHECH BHOBB Ha {0JIee BHICOKOM CTpaTHrpaduueckoM YPOBHE; 3THM
OBBSICHSIETCS MHOTOSIPYCHOCTE CTPOEHUS] PYJIHBIX 3aji€xKeid.

Inacto- u nuH3006pasHe sanexu npencraBnsoT coboit Haubonee
PaHHUE KOHUEHTpalMK ypaHa, chOpMUPCBaBIIMECS 1O 3aJI0KCHUS pasno-
MOB ¥ TpemuH. Hloyty Bee nepsuyHbe pynr nepecekaTcs u CMELIaTCs
Pa3prIBHEIMU HapymeHusIMM. Bospact xJoputa u ayTHreHHOro MOHTMOpH-
JUIOHHUTA U3 PYIOHBIX NIAYEK, ONPENENEHHLI . Rb-Sr METONOM, COCTaBJIsSIET
COOTBETCTBEHHO 139+ 121 149 + 9 MuH. €. HNonararot, uto 3Ta HaTHpOBKa
6/M3Ka K BO3pacTy BMELAIOLIMX nopox. MomenbHEI BO3pacT ypaHOBBIX
pyn u3 cBuTH Yactyorep-Kanbon paccunran kak 110 + 10 mulw. Jier.

HNosBrienue nepeornoxenHwx PYXIl CBsI3aHO C pa3BUTHEM OBUIMPHEBIX
SOH ILNaCTOBOTO OKHUCIIEHHUS], PaclIPOCTPAHSIBIIErOCS OT CEBEPHOI rpaHUIIBI
NONHATUS 3yHU BHM3 1O MAfEHUI0 MNAacTOB MECYaHHKOB. JToT Tponecc
TIPOMCXOAUIT B TIOCNEMUOLIEHOBOE BpeMsl B MHTEpBaJie or 10 MiH. neT mo
500 tric. mer.

6.4. MECTOPOXIEHHUS] BAHAIUA-YPAHOBOH ®OPMAIIHH B IIECYAHHKAX-
NAJIEOPYCEJ

MecTopoxnenus: maHHO# dopmaruu HIMPOKO paCnpOCTpaHEHH B pas3iidy-
HBIX peruoHax semHoro wapa: B CHIA (nnato Konopano, pynHbie paioHs
YpaBanckuii, Jluc6on-Banny, MonsomeHT-Banny, Can-Pagasns-Pusep
Yair-Kanron), 8 BHP (Meuek), COPI) (Muposcku-Bpx), SInonuu (Tono,
Hmjge-Tora), Adpuxke (paiton Mami-Hurepckoii CUHEKJIM3HI) U Op. ,

1370 yame Beero HeGoMblINE U pEXe CPEOHHE 10 3aracaM MeCTopoXnae-
HUsi. OHM BCTPEYalTCs B KpPaCHOLBETHBIX MOJIACCOMIHBIX (hOpMaLUsIX
MEXTOPHBIX 1 HaJIOKEHHEIX BIAIUH Pa3NIMYHOTO BO3PAcTa — OT JEBOHA 110
HEOreHa. YpaHOBoe OpymeHEHME Bcerma JIOKAJIM3yeTcsl B TOPU3OHTaX
cepouBf:THLIx TPaBUAHO-TIECUAHEIX OTTIOXEHMH, CONEPIKAILUX yriedunupo-
BaHHBIM NETPUT. TaKHe rOPU3OHTH SIBISIIOTCS OTJIOKCHMSIMU naneopycen
PaBHUHHO-JIONMHHOFO mnosica. Benemcreue sroro st MECTOPOIXIEHU
XapaKTEepeH CTpaTHrpapuueckuili ¥  nuTONOro-dhalManbHIil KOHTPOJIh
OpyZLEeHEeHUS.

linst pypoBMeaoyx MONACCOMAHEIX TOI XapaKTEPHO OTUETIIMBOE
PUTMUYHOE CTPOECHME C XOPOLIO BHPaXKEHHEIM Pa3IMUMEM JIMTOFEHETHYEC-
KUX THMIIOB KOHTHUHEHTANIbHBIX OTJIOKEHUIl. Ha BO3BHINEHHEIX yuacTKax,
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rae pycna Ouifli y3KUE ¥ UMETHM OTHOCUTENBHO OOJIBIINE YKIIOHEI, OTJIAra-
JIMCh TECYaHMKM M KOHrJoMepaTel. Ha INONOrux paBHUHAX C MallbIMU
VKJIOHAMM B IUHPOKMX MEAHOPUIYIOLIMX PYCJIOBEIX NOTOKaX HaKaniusa-
JIUCh YIJICHOCHBIC apruiummTer. IepexomHeie 30HH OT [ECUaHUKOB Ha
CKJIOHAX MNOIOHATUHN K YIJICHOCHBIM apruiiiiiTaM NpHIIEraliux HU3MEH-
HOCTel Oka3ajMch Haubornee ONaronpusiTHBEIMU niist GOpMMpPOBaHMA ypa-
HOBHIX 3anexeil. PypmHeE TeNla HPOTSrMBAalTCHd B OCHOBHOM COrJlacHO
naneopyciam.{B Ipemenax MecTOpOXIEHUH HapsAmy C JIMH3OBUTHO-TIONO-
COBMIHEIMH PYIOHBIMM 3aJI€)XaMH BCTPEYAOTCH MEJIKHUE H30METPHMUHEIE
PYIHBIE TE€Jla M pyIHBIE FHE3MA.

HauGonee pa3BenaHHEIE M M3YUEHHHIE MECTOPOXOEHUS INONOGHOrO
THIIa COCPEHOTOUEHH B LIEHTPAlIbHON yacTH Mitato Konopajo B npepenax
[T1aBHO# KYTIOJIOBUIHOM cTpyKTypH (cM. puc. 73). B ee ctpoeHuu Brinens-
ercsi psim Banioobpastsix nomHsituii (Can-Padasns, Ankomnarpe, MOHbIo-
Ment, Cepkn-Knudd), pazneNeHHEX BIaguHAMU.

MecTOpOXIEHUS] M pPYHOIpPOSIBIICHUST TNPOCTIEKUBAIOTCH B BUOE IH-
HelMHBIX MM gyrooGpasHelx IOSICOB BIOJb OTOENbHHX NopHathi. Tak,
BIONE IOro-3amafHOrO CKJIOHA TIOOHSITMS AHKOMOarpe Bheimensercss Ypa-
BaHCKMI1 py IHEIH ITOSIC.

" MecTopoxaeHUsT YpaBaHCKOrO PYOHOIO palioHa IIpHypOUYEHBI K BEpPX-
HHM TOPU30HTaM IecuaHMKOB nauky Cont-Your BepXHEWPCKOR hopMauuu
MopucoH. PynoHocHasi TOTLa CI0XEHa KPaCHO- ¥ CEPOLIBETHREIMU I€CYaHU-
KaMM M 3ajleraeT IHOJioro ¢ yrijioM mageHusi no 5°. Bce MecTOpoxmeHUsI
JIOKaNU3yITcA B npemeflax nyrooGpasHodt morocer mnuHOM 208 kM u
mupuHOM 5—19 KM, KOTOpasi OOBEmMHSIET CHUCTEMY Iajleopycell, WM
KaHanoB. 31ech U3BECTHO §oliee COTHU PYHOHBIX 3anexed ¢ obmumMHU 3amna-
caMu ypaHa okorno 20 TeIC. T.

HponyktusHas Nauka ConT-Youw mnpercTaBiieHa PUTMMYHO IIEpecila-
MBaoLMMUCS NECUaHUKAMMU, aJlleBpOJIUTaMM M aprujljiuTamu. B ee paspese
OOBIYHO BHIOENSICTCH TpM KPYIHEIX PUTMa, MPUMEPHO OOWHAKOBEHIX ITO
cocTaBy M MOMmHOCTH (OKOJIO 25 M). B ocHOBaHMM PUTMOB Pa3BUTH N€cya-
HUKH, B BEDXHUX UaCTSIX — AJICBPOJIMTHI M aprUIIJIMTHI ¢ TOHKUMM JIMH3aMU
necuaHukoB. HHorma MOXHO HaGiomaTh OBa UIIM YETHIPE pUTMA — MX
UMCIIO M3MEHSIETCS 338 CYET BHIKJIMHMBAHUS MM PaCLICTJICHUS IIECYaHBIX
THH3. PUTMEI pa3nesieHb! 3pO3MOHHBIMH TOBEPXHOCTSIMU.

OcHOBHBIE 3allaCHl YpaHOBHIX pyH JIOKanu3yloTcsl B IeCYaHMKax
BEPXHEr0 pUTMa, XOTS OPYIECHEHHE BCTPEYAETCs B HIDKE- U BHIIETIEKAIUX
TIMH3aX NECYaHUKOB.

Hecuannky ConT-Your cymecTBEHHO KBaplEBHIE, comepxaT IIpUMECH
FIIMHUCTOrO MaT€pHalla, OKAaTeIUM [IJIMH, OOYIJIEHHRIE paCcTUTEJILHEIE

261




octaTkd. B pymoHOcHEIX IEcuaHMKax OTMeuaeTcsi pasHOOOpasHasi Kocast
cJoucTocTh. BBEpX 1O paspesy MecyaHbIX JIMH3 KOCOCJIOMCTEIE TEKCTYDEI
CMEHSITCS! TOPU3OHTAJIbHOM ¥ BOJIHUCTOM CIIOUCTOCTBIO MITM HECTIOMCTHIMU
pasHOCTSIMM NOPO. PyclOBHIE NECYaHUKM BEITIOJNHAOT KaHallbl MOLIHOCTHIO
15 M, wpuHoiL 1,5 KM 1 gJIMHOI HECKOJILKO KUIIOMETPOB.

B reHeTMuecKoM OTHOLIEHHMM IPONYKTHBHasi MNayka IMpencTaBiisieT
coB0if OrpOMHEI allfioBUATIBHEI KOHYC — HazeMHYIo nelsTy. OHa obpa3so-
BaHAa CHCTEMOH pYCJIOBHIX INOTOKOB, KOTODBIE BEEPOM DPACXOOMIIUCH C
3allafla Ha CEBEp M BOCTOK. B 3TO¥ rpoManiHOi CyXOi HEeJIbTE BEEPHO-PYC-
JIoBasi 30Ha CMEHSIETCS! 3aCTOMHOBOOHOM ,000ralleHHOM pacTHTENbHBIMU
ocTaTKaMM. JTa MOCNEmHAS 30Ha M ONpemenuia MNOJIOKEHHUE BCEX MECTO-
POMAEHHUIT Y paBaHCKOI0 YpaHOBOPYHHOIO paitoHa.

®opMBI PYHOHBIX TEN M YCIOBHSl MX JIOKAJIM3allMM HEMNOCPENCTBEHHO
CBSI3aHBI ¢ MOpGOJIOruei U pasMepaMy pyIOBMELAIONIUX JIMH3 PYCJIOBHIX
recyaHUKoB. PynHile 3an€XM MMEOT JIMH30- ¥ NNacToo0pa3Hyw ¢opMy U
3aJleraloT COrjlacHO ¢ HarulacTroBaHMeM. HHOrma BCTPEYaloTcsi pPOJUIBL,
KOTOpHIE 3aKaHUWBAalOT [7IaCTOBHIE 3alI€XM. YpaH ¥ BaHaIWil B PYIHEIX
TeNax paclpenesieHsl HepaBHOMEPHO. MOLHOCTE PYOHEIX TEIN Konebnetcs
OT HECKONILKMX JELMMETPOB 1o 7,5 M, coctaBnsist B cpegHeM 1 M; MX
IJIMHA — IECSITKU METPOB, IIUPUHA — METPEHI.

OO6lijasi OpMEHTALMsI PYOHEIX BajlMKOB M OITMHHEIX OCEM JIMH3 cornacy-
€TCsl C paCroJIOXEHUEM 3aXOPOHEHHEIX CTBOJIOB IEPEBLEB, KOCHX CEpUM U
IPYTMX CTPYKTYp TEUEHHMsI B majieopycllaXx. Pasmepsl pyIOHBIX TEN TakKxe
COOTBETCTBYIOT pa3MepaM BMEIIAONIMX CEPOIBETHBIX NMECYaHUKOB, cOmEp-
Xalgux yrilebunupoBaHHEIE pacTHTENLHEIE ocraTku. Haubonee Goratoe
OpYHIEHEHHUE COCPENOTOYEHO B COrJIaCHBIX MIIAaCTOBHIX TENAX, NPUYpPOYECH-
HBIX K MEcTaM IepeciiayBaHys MECYaHNKOB U apruJINIMTOB. B necyaHukax ¢
OIHOPOOHLIM CTPOEHHMEM NpeobafaloT pYOHBIE DOJIJIBL, CEKYHIUE CJIOMC-
TocTh. DopMa pPyHmHEIX TEJl CNOXHasi. YacTo OHM pacnoyiaralwTcs KyJHCo-
06pa3Ho, TaK K€ KaK M JIMH3bI Py IOBMEIIAIMX NecuaHUKOB. OTMeyaeTCst
CTIOXKHOE BETBIJIEHHE U pACHETJICHHUE PYOHBIX TEJl.

Ba)xHEIM yCTIOBHEM JIOKAJIM3allMKM YpaHOBOrO OPYyIEHEHMsI B MecyaHU-
Kax sIBJISIETCS MX TIOBHILIEHHAs MpoHMLiaeMocTb. Haubornbuieit Nponuuae-
MOCTBI0 0OMNapatoT ONHOPOOHEIE MEJIKO- M CPEOHE3ECPHUCTHIE NECUaHMKH.
YuacTKM ¢ THOBHINEHHOM HMPOHMIIAEMOCTBI0 COBINAHAIT C OCSMM Ianeo-
pyces.

Pynpl KOMIJIEKCHEIE, IOMMMO ypaHa comepxaT BaHammii (mo 2 %) u
unorga mepsk (Do 0,3 %). CooTHOUIEHME comep)KaHWK BaHAamus M ypaHa
usmensiercst ot 3 : 1 go 10 : 1. Tlocnemuee TunuuHo Oyt GoraTeix pym.
BripensoTcs nBa TUIA Py OKUCIICHHHIE M HEOKMCIIEHHHIE. Pynnr nepBoro
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THNA TMpeobnafawT. OHU IpEOCTaBlIEHH KapHOTUTOM, TIOSIMYHUTOM M
OeKKepenMTOM, aCCOLMUPYIOMMH C JTUMOHUTOM M OKMCJIEHHLBIMM MUHEpa-
Nlamy BaHagysi. B HEOKMCNIEHHEBIX pyaX BCTpeUYeHs! KOGOMHUT, HACTYpaH K
YpaHOBBIE YEPHH, MOHTDPO3EHT, MMUPUT, HE3HAUUTEIILHO paCIpOCTPaHEHEI
CYyJIbOUIE! IPYTUX METAJIIOB. Py IHEIE MMHEpAJIB 3aMELIaloT paCTUTENILHEIE
OCTaTKH B LIEMEHTE.

Bruakue ycnoBust NOKafM3aliMy ypaHOBOIO OPYOEHEHUSI OTMEUAIOTCst
Ha MECTOpOXKOEHUAX pymHoro paiioHa Can-Padasnb-Pusep, roe obume
3ariackl ypaHa OlieHUBaKTCA B 27 ThIC. T. JIMH30BUIHEIE PYIHEIE Tejla 30ECh
TOXE NPUYPOUEHB K BEDXHUM PYCIIOBEIM MecuaHiKaM Naukyu Conr-Your.

" B ypaHoBopygnHeIX paiioHax JlMcBGon-BammM, MonbioMeHT-Barm u
Yaiir-KalboH MeCTOPOIKIEHHS TSFOTET K GasallbHbIM [auKaM [eCYaHUKOB
U KOHITIOMEpaTOB TpHacoBOil dhopMaruu YaiiHn. YpaHOBODYIHEIE PAaHOHEH
MonrbomeHT-Bannu u Yaiit-KanroH pacrionaraloTcst B 3alagHOM M I0)KHO#M
YyaCTH NOgHSATHSA MoHboMeHT. Hoponsl 3meck 3alleralT NMOYTH rOpU3OHTa-
JIBHO C yraMM NaneHus 2—4° ¥ HapyleHs! NoCTPyOHEIMY cOpocaMi.

PynoBmelamomumMy  Oa3allbHEIMM - OTJIONKEHMSIMM  GopManuy  YaiiHi
ABJIsIeTCs1 Nauka lllaitnapaMm, 3anerawiiast ¢ OJIOTUM YIJIOBBIM 3pO3HOH-
HBIM HECOrflaCMEM Ha MOICTUIIAIHINX TPUACOBHMIX MODCKMX FIHMHUCTHIX
OTNIOXEHUsiX ¢opManmu Moenkonu. IlpekpriBaercss mauka Ilafinapamn
MotHo# (140—400 M) Tosed necTpOLBETHEIX MOPCKMX TY(Or€HHO-T JIHHU-
CTHIX TIOpOH, HMEWIGUX pPErMOHAJIkHOE paclpOCTpaHEHHE M B palioHe
Jlucbon-Bannu. B cocraB nauxu IlaitHapaMn BXOOSIT CEpOLIBETHHIC TI€CUa-
HUKH, KOHITIOMEpPAaThl, ajIEBPOJIUTH M aprUJIIIMTHL, COIEpX)aiue GONbIIoe
KOJIMYECTBO OOYITIEHHBIX IPEBECHEIX OCTaTKOB. OOIiasg MOLIHOCTE €€
konebnercst ot 3 mo 75 M.

PynoBMemaoniye NECYaHUKK SIBJIAIOTCS PYCIIOBEIMH OTJIOXKEHUSIMM
(puc. 79). Naneopycina nauxy lilaiiHapamn BpesaHs B GopMaLmio MOEHKO-
m1. OHU MMEIoT KOpHITOOOpasHy1o GOpMY M COCTOSIT U3 ONHOI MIIM HECKO-
JILKMX MPOMOMH, NPUYEM B Y3KMX MNaJleopycliax OTHarajiuch NecyaHuKy U
KOHI'JIOMEPATH], a B LIMPOKUX — all€BPOJIUTEI M aprUJUIUTHL.

PernonanbHast 30Ha *banMalbHONM CMEHH! YIECYAHMKOB aprUIUIMTaMHU
npotsxkeHHOCThI0 200 KM M 1MpuHOH 10 20 KM KOHTPONMPYET MpocTpaH-
CTBEHHOE pa3MElEHUE MECTOpPOXneHUH. B 370i1 30He 0TMeuaeTcst BeTBIIE-
HHUE najieopycen 4, BEPOATHO, B HEM Tpoucxoauiio Hanborbuiee HaKoILle-
HHE OPraHUYECKOro BEMECTBA.

CaMbIMM  KpYIIHEIMM MECTOPOXOEHUSIMU sBNIsioTcst Xermu-IDkek B
PYIHOM paitoHe Yaiir-KanroH ¥ MoOHBIOMEHT-Banimy B OOHOMMEHHOM
paitoHe ¢ obiuMy 3anacamy okorio 10 Tric. T. PynHrie Tena NpencTaBicHs
BBITSIHY THIMH JIMH3aMM C COOTHOLIEHHEM IJIMHHBIX ¥ KOPOTKHX oceii oT 5: 1
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Puc. 79. Cxexgla pa3MellleHns CHCTEMb! KaHaloB (naneopycen) nauxu Iajimapamn B
}'paHOBbe padionax MoustomenT-Basm v Yaiir-Kanson. Ilo B.Y. Kasanckomy u np.:
— maneopychia (Kasaner); 2 — MECTOPOXOEHAS yPaHa; 3 — IPAHMIIE PYOHOro Nosica

1o 50 : 1. OpyneHeHue NPUYPOUEHO K HIDKHE]T 9PO3UOHHOM MOBEPXHOCTH
nayky Ilaitnapamn (puc. 80). HsoMeTpuunEle pynHEBIE JTUH3E! BCTPEYAKTCS
pexe u uMerT ameboobpasny o GopMy B miiaHe.

UPy,uHme T€Jla ¥ UX U3rUGHI B IJIAHE MOJIHOCTHI0 COBNAnaKT ¢ MOPGOTIO-
ruen naneopycen. Cuutaercss, yTo0 HauGosee GIaronpUsTHEIMY SIBIISIOTCS
YYacCTKV USBUJIMH U pa3BETBIICHHUSI [1aJleOKaHAaNIOB. PymHEIE TeNa 3alleraloT
COrJIaCHO CO CTIOUCTOCTRIO BMELalomux nopox. HauGonee Goratoe opyneHe-
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EMC. I§00 Teonornyeckuii paspe3 uepes pynHEH KaHan Mectopoxaenust Xamup-Ihxek. Ilo
. Puow:

1 — KoHrnomeparkr; 2 — apruIIThH; 3 — TNeCuaHuKY; 4 ~— alleBpOTUTHL; 5 — yuacTKK OKPEMHEHMS ;
6 — pynHbie CKOTIIERUS

HWE KOHTPONHMpYETCS IPOCTIOSIMM YIJIMCTHIX aJIEBPOJIMTOB. MOIHOCTS
DYHHEIX Tell OT HECKONBKHMX IEUMMETpoB mo 3,5 M, [nuHa — OT COTEH
METPOB 10 KUIoMeTpOB. IpeoblanaloT MEJIKUE Py IHLIE TENIa.

PynoBMenjaiomue N€CYaHUKM OKpAlIEeHB B CBETIO- M 3€JIEHOBATO-CC-
pHIE 1jBETa. B 30HE OKMCIIEHNMS OHM JXETITBIC. HeokuMcIieHHbIE Py bl CHaraoT
GONBLIYIO YACTh Y IHBIX TE€JL B HUX MPUCYTCTBYIOT HAaCTypaH ¥ KOG GUHUT B
accolMalM ¢ MOHTDO3EMTOM M CyJibumaMu jKemnesa, MEmu M CBMHIIA.
Comepsxahue ypaHa konetnercs or 0,1 o 0,3 %, oxcupna Basagusi — ot 0,2
mo 1,4 %, memu ot 0,1 mo 2,5 %. OrMeueHb! TOBLILIEHHHE KOHUEHTpaluM
kobBanbTa, XxpoMa, cepebpa, LIMHKa, UTTepOusL.

BaHammil-ypaHOBBIE MECTOPOXICHMS! paiiona Jlucbon-Bannu TOXE
IpUypOYeHH K Maneopyciam 6asalbHON Mauku TpHacoBOl (popmaumy
Yajtun. B aTom paiioHe B ronoce IMHOI 25 KM M umpuHOM 1 KM 3amach
ypaHa onenupaiorcst B 20 ThiC. 1. OpyIeHeHMe IPOCIEKEHO Ha rnybuHy no
800 m.

Feneauc MecTOpoXxpeHWH. B onmceiBaeMBIX MECTOPOKACHHUAX Habmo-
maeTcsl OTUET/IMBAast CBS3b OPYIEHEHUsI ¢ IPEBHUMM FPYHTOBLIMM BOTIAMM.
B YpaBaHCKOM paifOHE 3TO MOTJIM OHITH MOTOKM cy6HaIOPHLIX FPyHTOBBIX
BOI KpyTHOH Ha3eMHOH HeNnbThl. B pynHBIX paitonax JlucGon-Barmu,
MoubiomeHT-Bannu u Yaitt-KaHboH HOJUKHBEL 65ITTM yYaCTBOBATh IPYHTOBHIE
BOIBI ONPYCIIOBEIX MMOTOKOB. B MecTax ¢anuanbHOro 3aMeleHus mnecqa-
HMKOB aleBpOIENMTaMy, NO-BHIMMOMY, CYLIECTBOBAIM IpEBHUE OHard
pasrpy3KH, OlpeNesisiBIIME TOJIOXEHNE PYIHBIX paitoHoB. Tak, myroBMu-
Has TOJIoca MECTOPOXIEHUH YPaBaHCKOro paiOHa TArOTEET K ouaram
pasrpy3KM TpPYHTOBHIX BOJ, DACMONOXEHHBLIM BO (pOHTANIEHON 30HE

265




BBHIKIINHUBaHUS1 Tafeopycel OeJbTel. B mpyrux paiioHax MecTopoxmeHus
KOHTPOJIMPYIOTCH OYaraMM pasrpysKH FpyHTOBHIX BOJ, HaXONMBINUMUCS B
NpUGOPTOBLIX YaCTSIX alloOBUAJIbHEIX DOJMH. JIOKaJILHEIE OYary pasrpysKu
OPE€BHUX TPYHTOBHIX BOI OOYC/IOBHIM TONIOXKEHME DyOHBIX Tell. OHH
Pa3MEIaliCh B yYaCTKax BETBJIEHHA Mafeopycell, BHKIMHUBAHUS BEep-
HO-pYCJOBBIX OTJIOXEHHUIT OTHEJIbHBIX pyKaBoB Ha3eMHOM melbTel. Ha 310
YKa3hBaeT II0OBCEMECTHast NpPHUYPOYEHHOCTh OPYIEHEHHSI K IpOCIIOSM
FTIMHUCTOrO COCTaBa.

llokasatenscTBOM CBSI3M ypaHOBOIO OpYIEHEHHS C OpEBHUMH FPYHTO-
BEIMH BOOaMM SIBJIAIOTCA clienyomme GaKToL:

1) oTueTNNBHI daLMaTEHbI KOHTPOTIS MECTOPOXIEHUM OTIIOXEHUSIMHU
naneopycern;

2) I'Ipl/IprOHeHHOCTL OpPYHEHEHUsT K OCHOBAHUSIMH INIACTOB PYCJIOBHIX
OTJIOXEHUM, OTITMYAIKMCH B pslie CIIyyaeB MOBHILIEHHOH MPOHHIIAEMO-
CTBIO;

3) ponnopas U MMH30BUOHAST ¢$hopMa pyOHEIX TET;

4) Npuy pOUEHHOCTh OPYIEHEHUS K ONPEnETIEHHBIM TUIICOMETPUYCCKHUM
YPOBHSIM;

5) NoKaNu3anus pyoHbIX TEN B yuacTKax, o0oralieHHEIX OpraHHYecKy-
MM yrTeHIMPOBAHHEIMK OCTATKAMM, COINpPOBOXIAEMBIMK JIOKAJBHEIMU
Op€OJIaMH OCBETJIEHUS TIOPOI.

PymOHOCHKIE€ BOZEI, BEPOSITHO, OBIUM cNaGOIENOUHEIMY U rJeeBrIMY;
06 3TOM CBMAETENBCTBYIOT KapOOHATH3alMsl BMEIAIOILINX [IOPOL U CEMHa-
PUIHBIE YCIIOBUSA OCAOKOHAKOMIEHUA. B Takux BOmax ypaH XOpowo MHr-
PUPYET HE TOJIbKO B OKMCIIMTENIBHOM, HO M B rileeBoil cpeme. B Mectax
CEPOBOIOPOMHOIO BOCCTAHOBUTENBHOIO, KUCJIOrO M COpGLIMOHHOrO reoxu-
MHYECKUX 0aphepOB NPOMCXOIMIIO HAKOIIIEHHE YpaHa, BaHagusi, MEOU H
IPYITUX PYOHBIX 3JIEMEHTOB. CriegyeTr OTMETUTE, UTO HOSIBIIEHME KUCIBIX U
CEPOBONOPOXHEIX GaphepoB, NO-BUAMMOMY, GEIIO OGYCIIOBIEHO GHOXUMU-
YECKOH NESATENHHOCTRI0 MUKPOOPraHU3MOB, XOpOLIO Pa3sBUBAIIUXCS Ha
YITEGULIMPOBAHHBIX OCTATKAaX PaCTCHUIA.

HcTouHMKOM ypaHa MOTTM CNYXUTh, KaK 3TO CUMTAIOT MHOFUE amepu-

KaHCKHE Te€OJIOrM, BMENAIME [OpOmbl, COIEPKAIUUE AapKO30BHIT U
TYQOreHHEIH MaTepuar.

6.5. MECTOPOXIEHHS YPAHOBOH ®OPMAIIHH B TOPONAX,
JIOKAJIBHO OBOrAIEHHRIX OPTAHMYECKHM BEHIECTBOM

NanHast GopMaLusi OGBEIMHAET MECTOPOXKACHHUS, KOTOPLIE HMEIOT OTYET
TUBH# cTpaTUrpadbuyecKuit 1 NUTONIOro-palnanisHeIl KOHTPOJIb OpyOcHe-
Hust. OCHOBHBIE 3allackl Pyl COCPEHDOTOUYEHH B JIMH3OBUIHO-TIIIACTOBHIX
Teax B TECUAHMKAX, OCOralleHHBIX OPraHMYeCKHM BewecTBOM. [ins
DYZOBMEIAOMUX TOJI XapaKTepPHa OTYET/IMBasi PUTMHUHOCTH Da3HBIX
NIOPSIOKOB M YEPENOBAHME O3EPHBIX, aJIIOBUAJIbHBIX, HEJIBTOBEIX M IIpH-
GpEeXHO-MOPCKMX OTJIOKEHUH. PymOHOCHEIC TOMIGM COXNEpxkaT IMPUMECH
ByJIKAHOMMKTOBOTO M Ty(}OI€HHOIO MaTeprala. B a1y dopmanmio obbenmn-
HeHsl MecTopOxpenusi JlaGckoit MemnoBoil BramuHH B YCCP, nepmMCcKOro
Gacceiina JlomeB BO O®paHIMM, BEPXHENEBOHCKMX OTJIOXCHHH CCCpP,
muoneHa Bonpuroro Gacceitia mraTa Apusona B CHIA.

OrMuMTeNbHAST OCOGEHHOCTh 3TMX MECTOPOXIEHMII — CIIOXHBIA
reHesuc, NpOSIBUBIIMIACS B CYIIECTBEHHOM yuyacTMM B (OpPMHMDOBAHMM
HEKOTOPHIX PYIHBIX T€J 3HIOr€HHBIX MMAPOTEPMaNlBHEIX MPOIECCOB. ITO
HI03BOJIMJIO OTHOCHTH NMONOGHHE MECTOPOXIEHHS K IPYTINIE MOJMIreHHbIX. K
TUIIMYHBIM TIPEICTABUTENIAM MECTOPOKICHHUM 310#t pymHO#t GopMaumu
OTHOCSITCSI ypaHOBHIE MecTOpoxneHus1 Yemickoil MeNoBOil BIagUHEl U
KPYTHO#M MeXrOpHOIT BrianuHe! Ha Teppuropuu CCCP.

Ha teppuropun UCCP MecTOpOXmEHHSI B METIOBBIX OTJIOKEHUSAX IIat-
$OpMEHHOro uexiia MPOCTPAHCTBEHHO TATOTET K OOJIaCTH MEpECceUeHUst
IBYX 30H INiyCMHHBIX pa3fiOMOB CEBEPO-BOCTOYHOTrO M ceBEpO-3allafHOro
NpOCTHpaHUs, uTo OOyCNOBUIO (OpPMHPOBAaHME MO3aUYHO-GIIOKOBON
CTPYKTYPHIL. ’

B cTpaTurpaduueckoM pa3pese BRIOEJISIIOTCS [IBa CTPYKTYPHBIX 3Taxa:
byHgaMeHT 1 niathopMeHHslit yexost. lloponer GyHnaMeHTa npencTaBIIeHb!
rHelfcamMy, KpHUCTaJUIMUECKMMHM CJlaHUAaMe, GUIIMTaMM TPOTEPO30sT H
HIDKHETO IaNieo30s, rpaHUTOnnaMy, nuabasamu.

OtnoxeHuss nnaThOPMEHHOro uexJla 00pa3oBaHBE YEpEeOyHHIMMHUCH
CHIOSIMM  pa3fMUHOro TIpaHyJIOMETPUUECKOrO COCTaBa: IE€CYaHUKaMH,
aneBpofiMTamMM, JIMHaMM, MEpreisMM U T. m. OTHENBHBIE CJIOM HMEKT
OTHOCHTENILHO YCTOMUMBOE paclpocTpaHEHHUE U UCTIOJIb3YIOTCA B KayecTBe
OMNOPHEIX CTpaTUrpadUUecKyx rOpHU30OHTOB. B OcHOBaHMH pa3pe3a pa3BUTH
KOHTMHEHTAJILHHE ¥ MOPCKME OTJIOXEHHSI BEPXHEro cCeHOMaHa MOLHOCTBIO
1o 150 M. OHH MEpeKPHIBATCHA OTIIOKEHHUSIMH HIKHETO M CPEOHETO TYpO-
Ha. B BepxHECEHOMaHCKUX OTJIOXKEHMAX BHINENSIOTCA MEJKO- M CpenHe-
3€pHUCTHE TECYaHHKHM, oBOralieHHHE OpraHMYeCKMM MaTe€puaslioM, KOHI-
JIOMepaTHl, FpaBEIMTHI, alleBPOJIMTH. JTO — ue€pemylomuecs: HeNoBHa-
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JNBLHO-TIPOJIIOBHAJIbHEIE (anuy, danmy MEJKUX BOJOEMOB, HPHUMOPCKHX
Gonot U o3ep, NPUOPEIKHOr0 MENIKOBOIBS M OTKPHITOrO MOpSL.

Ipanuuelt Mexny BEpXHECEHOMAHCKMMM M HMXHETYPOHCKMMH OTJIO-
EHHUSIMH SIBIISIIOTCS TIMHUCTO-aJIEBPOJIMTUCTLIE MEJIKO3EpHHUCThIE Mecya-
HUKY M KapOOHATHO-FJIMHUCTHIE AJIeBPOJIUTH INMEPEXOOHON 30HEI MOILHO-
CThI0 3—-5 M.

HuxHEeTypOHCKHE OTJIOKEHHSI MOIUHOCTRI0 mo 60 M mnpencTaBiICHBI
CBETJIO-CEPHIMU MEPrelisIMM C BHICOKMM comepxaHueM kapboHata. Cpenu
HUX 4YacTO BCTpevawTcs (ochOpHBE KOHKDPELMH, I'NIayKOHUT M pEIKME
MNPOCTION MECYAHO-TTIMHUCTHIX afleBPOJIUTOB M MEJIKO3EPHUCTHIX Mepre-
JIMCTEIX NIECYaHUKOB.

CpenHeTypOHCKHE TOJINY CJIOKEHH MEPreJIMCTHMH MEJIKO3€pHUCTHEIMU
IeCYaHUKaMM C XOJaMU POIHINX OprauuaMoB (hyKoumel), rpyGO3epHUCTHI-
MM Y rpaBeUTUCTHMM NECYaHUKAMU MOLIHOCTEI0 10 250 M.

Bce BepxHeMenoBrE 00pa3oBaHUA MO COCTABY CYWECTBEHHO KBaplie-
Boie, OHM npopBaHE MOJIOOBIMKM BYJIKAHUTAMH — JalKaMy, JIOHOJIUTaMH,
IHaTpeMaMy, HEKKAMM M 3KCTPY3MBHBIMM KYTIONAMM WENOYHBIX Oa3saiib-
TOB. Pa3nuualor nBe ¢assl BHEOpeHUs: 0a3allbTOMOOB — B paHHEM IaJeo1e-
He (60 MH. net) ¥ onuroneH-Muonere (35— 17 M. ner).

YpaHOBO€ OpynE€HEHHE NPUYPOUEHO TOJILKO K OTJIOKEHHUSIM BEPXHErQ
ceHoMaHa oBieit momHocThio no 150 M (puc. 81).

Ho pesynkTaTaMm HeTajbHBIX JIMTOJIOrO-palMajbHEIX HMCCIIeIOBaHMIT
PYIOOBMEIIAOHIMX TIOPON BRINENICHEH KOHTHMHEHTAJILHEIT B MOPCKME LIMKJIBI
0CafKOHAKOIIJIICHUSL.

KoOHTHHEHTANLHBIE OTJIOKEHHUSI — TEMHO-CEphie OpeKuMu ¢ TMecyaHHu-
CTHIM MJIM [ECYAaHO-TTIMHUCTHIM LIEMEHTOM, GONBUIMM KOJIMUECTBOM yrlile-
GUIMPOBAHHBIX PACTUTEIIBHBIX OCTATKOB M MAJOMOINHEIMHM HPOCTIOSIMU
6nectsmpx yriiei M rIMHUCTHIX aJlEBPOJIMTOB — COOTBETCTBYIOT (alusiM
MPOJII0BHAJIBHO-HEIIOBHAJIBHOIO KOMIITIEKCa IPUMOPCKUX 00OJIOT M 03€ep.

Beirte mno pa3pesy Ha OONOTHO-O3epHBIX KOHTMHEHTANLHBIX OT-
JIOXEHMSX C HE3HAUMTENBHEIM pPa3MBHIBOM 3all€rapT MOpcKHe 0bpaso-
BaHMsl, NpencTaBJICHHBHIE Pa3HO3CPHUCTEIMM [1JI0XOCOPTUPOBAHHEIMU TEC-
YaHUKaMM CO 3HAYMTEJIbHONM MpuMecelo OGJIOMKOB KBapua, yriieduuu-
pPOBAHHOrO [METpMTa M TOHKOpACCESTHHOrO OpraHMuecKOoro Marepuana.
3TM OTJIOXKEHHSI OTBevaT (auuy NPUOPEKHHX aKKyMyJSITMBHO-ab-
pasuoHHEIX OOpasoBanmMil. OHM MEpPEKpHBATCS OTIOKEHMAMYU Gauuu
OTKPHITOTO MOPSI — MEJKO-CPEOHE-KPYIHO3CPHUCTEHIMY  NECcyaHUKaMH
CBETJIO-CEPOrO LIBETA C HE3HAYMTENHLHON NPUMECHI0 XOpOLIO OKAaTaHHOIO
rpaBusi. B BEpXHUX yacTsix paspesa NpOOyKTHUBHOI Toiuy HaGmomawTcs
TEMHO-CEPHIE aNIEBPUTHCTHIE NECUAHUKH C XOOaMH DOIOHIMX OpraHU3MOB,
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Puc. 81. Crparurpadmueckye KONOHKH:
@ — BEePXHEMEJIOBBIX OTJIONKEHMH! PyOHOrO foJisi, 6 — pPynOBMEIIAIOLNX OTJIOKEHU BEPXHErO
ceHoMaHa ([TOSCHEHMS CM, B TEKCIE)

OCTATKaMM YrNeQULMPOBaHHOrO OeTPUTa ¥ HECONBIIMMY JIMH3aMH yrhei.
XapaKTepHO NpPMCYTCTBUE TOHKOPACCESTHHOrO OPraHMYeCKOro Marepuana.
310 — haumM NPUMOpCKUX GOTIOT ¥ 03€p, BATTOB M MapIei.

o daumanbHOMY cOCTaBy MOPCKMX OCAIKOB BHIEISHOTCS TpM LMKIa
0CaIKOHAKOIUICHUS], OTpaXxalolue Tpu $hasbl TPAaHCIPECCHM MOpPS! Ha KOH-
TMHEHT. B KaXkmoM uuKne ycTaHaBnuBaeTcsi 3aKOHOMEDHOE HaMEHEHHE
JIATOJIOrMYECKOro COCTaBa OCAamOYHBIX TOJNL, B OcHOBaHMM oTMeuanTCs
XOpOIIO COPTUPOBAHHEIE MEJIKO3EPHUCTHIC MECUaHMKM C OOJIBIIMM KOJIH-
YECTBOM TOHKOPAcCEsIHHOIO OpraHMueckoro BemecrBa. CpepHME uvacTu
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LMKIIOB CJIOXKEHB! MEJIKO-, CpEOHE- IO KPYTIHO3EPHHUCTEIX MECYaHUKaMM ¢
[PMMECHI0 XOPOLIO OKATaHHOTO KBApLIEBOTO rpaBusi. Beiue 0 paspe3y OHM
CMEHSIIOTCS] MENKOIEPHMCTHMR aJIeBPOIUTMCTEIMM necyaHMKaMH C pENUK-
TaMi TOJIOFOBOJTHUCTOM JIEHTOUHOM CIIOMCTOCTH, HapyLIEHHON XOmaMH
pomuMx OpraHu3MoB (yxounoB) ¢ GOTBIIMM KOJIHUCCTBOM TOHKOpaccesiH-
HOFO OpraHMYecKOro Matepuana M TOHKOrOpM30HTaJIbHO-CJIOMCTEIMU
arneBpoJiuTaMu ¢ CONBIIMM KONHYECTBOM yENebHIIMPOBAHHOrO paCTUTENhb:
HOro [eTpUTa, YaCTMUHO MMPUTH3MPOBAHHOTO. [lo cocTaBy NOpOA M Xapak-
T€py CIOMCTOCTY yCTAHOBJIEHA CMEHA danuit B npenenax Kaxmoro HMKIa
ot dauvii IIOHMKEHHBIX YUaCTKOB penbeda nHa IpUOPEKHOTO MEJIKOBOObS
yepe3 GaumM OTKDPHITOrO MODST K daumsam npuMopcKux Gorior M 03€p,
BaTToB M Maplueii. Kaxneii M3 LMKIIOB pasmersieTcsl Ha JB€ 4YaCTH —
TpPaHCIPECCUBHYIO M PEFPECCUBHYIO. [lo panmanbHOMy HANOJHEHMIO CPENU
LMKJIOB Da3nMyalorT “TIONHbIE” M »penyLMpOBaHHBIE”. »Tonusie” xapak-
TEpU3yITCH MaKCUMAalbHBIM nabopom daumit B pa3pe3e M THUIMUIH onst
OTHOCHMTEJILHO OHICTPO  ONYyCKAaBIIUXCH 6rnokoB. ”PemyLMpOBaHHEIE”
OrpaHHueHH (alMalbHBIMH pa3HOBUIHOCTSIMM M TPOSIBIICHLL B 6noKax,
[IpeTEpHEBIIMX 3aMELTIEHHOE OIyCKAHHUE.
danyy, 3aBEPIIAIOHNE LMKIEL PasBUTHS, BHIIENEHH Kak ~crabuib-
HBIE”, TTOCKOJIBKY OHM (OpMUPOBAIIUCE HPH OTHOCHMTENBLHOM cTabHIM3a1MH
Geperopoit nuHMM. OHW NPEACTaBIICHE! dbauMsiMH TIPMMOPCKMX 6ornor M
oaep, BaTTOB M Mapuiefl. i crabuiibHEE” dauMu SIBIAITCS YCTKMMU
JIUTOJTIOCMUECK UMY PETIEpamMM, CIIaraloT ONpeneNeHHbIE crpaTurpaduueckue
FOPU3OHTHI ¥ KOHTPOJIMPYIOT IPOCTpaHCTBEHHOE pa3MelleHne ypaHoBoro
OpyOEHEHHSI.

TIpoMBIILTIEHHOE OpY REHCHUE OpUypodEH
can HauaNbHEIX M 3aBEPUIAIOIIMX TUKIIOB (puc. 82).

BTOpHIM F€ONIOrMYeCKUM daxTopomM, OOYCIOBIHBANIIMM IIpOCTpaHCT-
BEHHOE TOJIOKEHHE M MOPGHOJIOFHI0 PYOHEX 3aJiexeii, ABNSIOTCS] KOHCeIM-
MeHTal[MOHHLIE pa3pHIBHBIE HapyUIEHHA. C HuMmM CcBsi3aHO OIOKOBOE
CTpPOEHME TEPPUTOPUM U B pesynbTate ouphepeHIMPOBAHHBIX nepemelne-
HMit 0Gpa30BaNKCh PA3JIMUHAIE THIILL pa3pe30B Py JOBMELIAIMX OTJIOKE-
Huit. OTNOXKEHHS KOHTMHEHTAJIbHOTO LMK MMEI0T HauMeHbllee Mniouan-
HOE paclpoCTPaHEHUE, OHU BHIMOJIHSIOT BranuHe ¢yHnameHta. OToXe-
HMSI HYJKHErO MOPCKOFrO LIMKTA DasBMTH B TaKMX XC IIO KOHQMrypauuv
KOHTYpaxX, YTO M KOHTHHEHTallbHBIE, HO HA Gonpieil nnomamy. OTNoXEHNA
CpEOHEr0 M BEPXHETO MOPCKMX LIMKIIOB 33 XBaTHIBAIOT IOUTH BCIO MIoLallb
MeCTOpOKAeHHs. Mopckue TpaHCrpecCuM CONPOBOXAJIUCh MOBBILIEHHOH
ceficMMUHOCTBIO paltOHa, KOTOpast croco6eTBoBana ORHICTPOMY PaspyICHUIO

GeperoB B pe3ynbraTe abpa3uu.

0 K (aumalbHbIM KOMIUICK-
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2 — nopogsl uexia (eM. puc. 81); 3 — rpanuimsl IMKIOB; 45 — pynubIe 3anexu: 4 — ¢

BorateiMu, 5 — ¢ ps, 16—
y PSINOBLIMM PYIaMM; 6 — LMK 1 —~ KOHTHHEHTANbHE, 24 — COOTBETCTBEHHO HIDKHMH, cpenHmit ¥ BepXHuMit MopeKue

Puc. 82. Pasm it
ellleHHe DYIHBIX 3anexel B danuaribHoM npodune pynosMeIanIux OTIOKEHKE BEPXHEro CeHOMaHa:

1 - noponmt byHnaMenta (GUIIMTEL, FPAHUTEI, MHabassl)



Puc. 83. PasMeleHue opyIeHeHHsI Ha
HMKHEM pYOHOM cTparurpauuecKoM

0 400 800m
[ A ypoBHe (riapHast pynHas 3aTIEKb):
1—2 — pymr: 1 — psinoBbie, 2 — Gorarbie; 3~
T - yuaCTKK DYQHOR  3aJiesH FIOBBILLIEHHOMN

MOILIHOCTH; 4 — KOHCENMMEHTALMOHHLIE
TEKTOHMUECKNE HAPYLUCHUS

Er
E=l
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o’\ooo
Seetetese;
»20?::’.‘.’: 3 ﬁ

F—3+ L1 l

B mpepenax MeCTOPOXIEHHsT OTUETIIMBO BHOeNsoTcsT HecTabUIBHEIE
mbdepeHLIHPOBaHHO HOrPYXABIIHECS 6J10KkM, OrpaHUMUYEHHRIE KOHCEIM:
MEHTAI[MOHHEIMM TEKTOHWYECKNMU HapyIICHUAMH. Ilpu 3TOM OT LMKIA K
LMKITy M3MEHSIICS CTPYKTY PHBII IJIaH nedopmaluii, B pe3yJIbTaTe OTJIONKE
HUSI pa3JIMUHHIX LMKJIOB B IJIaHE UMEIOT pasilMuHylo KOH(QUI'YypaLuio M
NpOCTPaHCTBEHHY0 OPMEHTUPOBKY. TexTOHMUECKHE HApYIIEHUSI OKa3alll
BIMSIHME ¥ Ha IPOCTPaHCTBEHHOE pasMELIEHHE OPy ICHEHUS (puc. 83).

CoueTaHue JIUTOJNIOro-CTpaTUrpauuecKux M CTPYKTYDHBIX hakTOpOB
onpegensieT MpOCTpaHCTBEHHOE IMOJIOKEHUE U MOp}OJIOrHIc IPOMBILIITIEH-
HEIX CKOIUIEHMH ypaHa. BBRIOEJIEHO TpH CTPYKTYpHO-MOPGOTOrHYECKUX
THIla Py oHBIX 3anesxeit (puc. 84).

MepBeiil TMII XapaKTEpU3ye€TCst yeTKOit cTpaTUrpadpuueckoil IpUypo-
YEHHOCTBIO K (harMallbHHIM KOMIIEKcaM, 3aBEpLIaroiiiM HMKHUI MOPCKOH
OUKJT OCaJKOHAKOMNJIEHUSI M HAUYMHAIOWUM 0Gpa3oBaHME OTIIOXKEHMH
CpENHEr0 MOPCKOIO LMKIIa. 310 — emuHasi KpynHasi cyOropu3oHTallbHas
sanexb nmnanieobpasHoil GOpMEL M BHIIEPXKAHHON MOLHOCTH. PynHas
MMHEpalM3alysl pacrojiaraeTcsi B 1I€MEHTE [IIMHUCTO-THIPOCIIIONHUCTHIX
cnaGOMPOHUMIIAEMEIX IMUT€HETUYECKH HEM3MEHCHHRIX TI0pOL, HACHILIEHHBIX
TOHKOpPACCESIHHEIM OpraHMyecKuM MaTtepHualioM, [IUPUTOM, KaOJIMHHUTOM,
XJIOPUTOM, CHEpPOCITIonaMH. ¥ paHOBBIC MUHEPAJIbI [IpenCTaBNEHH OKCUAa-
MM ypaHa, HUHrHOMTOM. Ha 0GOrameHHBX y4acTKax BOIIM3M TEKTOHHYCC-
KUX HapylUEHMii OTMEUEHBl ypaHOCOIEpXallue MupOLMpKOH M anaTur.
TekcTypsl Py CTPOro NOMYEPKHUBAIT TEKCTYPY BMEIIAIONIIX nopox. Pynsl
comepar TOBHILIEHHHIE KOHLEHTpaluy LHMpKOHA U docdopa, IMpOsIBIIEHA
KOppEJISNMS ypaHa C OpraHMYeCKUM YIJICpOMOM M CyJbbUIHOM CcepOoH.
YyacTK¥ pyIHOM 3aJIeXH ¢ MOBLILICHHBIMY MOIUHOCTAMU 1 comepaHUusAMU
ypaHa, LMpKOHUs1 U ¢ocdopa TATOTEIT K HauboJiee onmylueHHBIM OIIOKaM
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Puc. 84. TonoxeHwe pyAHBIx 3aNexell B paspede PyLOBMELIANIIMX OTJONKEHHUH,
3aTPOHYTHIX AIMreHeTHYECKMU M3MEHEHNAMM:

1 ~ nuMoHWTH3MPOBAHHEIE NOPOHLL; 2—3 — COOTBEICTBEHHO ¢ab0 M CHMIbHO KaONMHHM3NPOBAaH-
Hule oTJioKenus; 4 — maiiky 6a3ansToB; 5 — TEKTOHMUECKHE HapyLueHusl; 6 — pyHHBIE 3allexy
(umbpH B KpyKKax — TN Py IHBIX 3aJIeKei); ocrarisHeie yeil. oBosHauenunsi cM. Ha puc. 81, 82

dyHmaMeHTa, OpraHMUYCHHBIM KOHCENUMEHTAIMOHHBIMY TEKTOHMYECKUMU
HapyUICHUSIMHU.

3aJiexxy BTOPOrO THMIA OTNHMYAWTCS MEHEE OTUETIIMBHIM CTpaTHUrpadu-
uecxmvlu MOJIOXKEHHEM. 3aJIe)KH IJACTO- M JIMH30BMIHOM (GOpMBI HE3HAUM-
TENBHOI MOIHOCTH ¢ PSNOBBIMU CONEPKaHUSIMU ypaHa. OHM JIOKaNU3yIoT-
cs1 B (hanMalibHEIX KOMITIEKCaX HayaJlbHEIX M 3aBEPUIAIOLIMX YacTed 1MK-
J0B, MHOrOa pacnoraraiorcs B ¢alMax BHYTPEHHHMX yYacTell M Nopomax
¢dyHpaMmenTa. B pa3zpese uM yacTO CBOMCTBEHHO MHOIOSIDY CHOE CTPOEHUE, a
MPOCTPaHCTBEHHOE MOMNIOXEHUE B MIilaHE OOYCIOBNEHO y3jlaMH Iepeceye-
HUSI TIOCTMENIOBHIX TEKTOHMUECKMX HapyLIeHMil. BMmemawomue nopoms!
OKOJIO pyIHHIX 3afI€X€i KaOJIMHU3UPOBAaHEL B cocTaBe pyn KpoME OKCH-
IIOB ypaHa ¥ HHHTMOMTA CYIECTBEHHYIO POJIb UrpaeT FUIPOLMPKOH. Xapak-
TEPHa KOppENALMs YpaHa ¢ CyJIbhHOHON CEPOH.

Crpaturpaduueckoe IONOKEHUE DYIHBIX 3aNexeil TpeThero THIa
HE3aKOHOMEPHO U ONPEIEIISIETCS: pa3BUTMEM 30HKI IIJIaCTOBOIO OKMCIICHUS,
KOTOpasi IpOsIBJIEHA JIOKAJIbHO BOJIM3M 30H KPYIMHHIX pa3lIOMOB B XOpOLIO
[IDOHMIIAEMHIX MNECUaHUKaX CPEOHEro M BEPXHEr0 MOPCKUX IIMKIIOB.
PynHele, 3ali€ky IJIaCTOBOM M pouloofpa3Hoit ¢opMel pa3MemamTcsl Ha
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IpaHULE JIMMOHMTH3MPOBAHHBIX M HEM3MEHEHHEIX NOpon. B pymax me
NIPOSIBJIEHBI KOPPEJISILIMOHHEIE CBA3M HY C OPraHUYECKMM YT TIEPOJIOM, HM C
CynehuIHOM cepoii.

Bo Bcex pymHEIX 3alleXaX ypaHOBBIE MMHEpalikl MpecTaBJIEHb [TaB-
HBIM 00pa30M HOMCHEPCHHIMM YDaHOBBIMH UEDHSIMM M METaKOJIIOMIHBIM
YPaHCOOEpKaIMM LMPKOHOM, pEXe HACTYpaHOM, KOGGMHUTOM M HHUHTHO-
uUTOM. KONMYeCTBEHHEIE COOTHOLIEHMSI YPAaHOBHIX H YpaHCOIEPIKAIIMX
MHHEPAJIOB Ha pa3lIMYHbIX MECTOPOXIEHUSIX HEONUHAKOBEL, UTO 0ByCIIOB-
JIUBa€T MHHEPAJIOTMYECKYyl CneUMGUKY KaxIOoro MECTOPOXKIEHHUS W
MO3BOJISIET pa3meNUTh UX Ha TPM IPyINE], B KaXO0H M3 KOTOpLIX Npeobna-
JarnniMHy siBIATINCE ClCnymwine MUHEpalblL

a) aUCTIEPCHEIE YPaHOBEIE YEPHH, pPaBHOMEPHOBKpaIJICHHEIE;

6) ypaHCOmepKalinit IMPKOH;

B) HaCTypaH U CyJIbGUIEL.

Py,IILI MATHUCTOBKPAIJICHHBIE U ITPOXKUIIKOBELIE.

B 3aBHCHMOCTH OT MUHEpPAJILHOrO COCTaBa PasJIMyaioT TP TEXHOJIOrH-
YECKHX THIIA Pyn: HacCTypaH-uepHMeBBIE, HACTypaH-YepHHUEBO-LIMPKOHHUE-
BBIE M CYLIECTBEHHO LIUPKOHMEBHIE C U3BJIEYUCHUEM ypaHa COOTBETCTBEHHO
6onee 70, 45— 70 u menee 40 %.

Ilo ycnosusiM 06pa3oBaHusI MECTOPOXIEHMST 3TOrO THIIAa OTHOCSITCS K
NOJTIUr€HHKIM M TMOJIMXPOHHEIM. YTNOMSIHYTHIE THILI PYOHBIX 3allexedt
OTJIMYalTCA MaciTaboM 3amnacoB, Mopdonorueli, ycloBusiMM 3alleraHHsL.
®opMHUpOBANMCE OHM B TPM 3Talla: FMAPOTEPMATILHO-0CAIOYHEIH, TUIPOTED-
MaJIbHBIHM ¥ UHOUITH TPALMOHHEII.

B nepBeiii atan MuUHEpanoOGpa3OBaHMsI BO3HUKIA IIaBHAs pyzmHast
3anexs. Ee uetkas crpaTMrpaduueckast NO3UIKUS, NPUYPOYEHHOCTh PYH K
NecyaHNKaM, 0COraIeHHEIM OpraHMYECKMM BELIECTBOM, COrflacHast KOHpU-
rypauusi TCKCTyp pyn ¥ BMEH[alolux MOpo) CBULIETEIILCTBYIOT O HaKOMJle-
HUM B MOPOfaX CHHI'CHETMYECKOIrO ypaHa B BHOE BKPaNNCHHOCTH YpaHO-
BEIX MUHEDAJIOB B KIJIACTHYECKHX 06JIOMKaX, a Takxe B ¢opme copbumu Ha
IFIMHUCTHIX MHUHEpallaX, TUTaHaTax M OpraHMuYecKoM BeljecTsBe. OmHaKo
oboranieHue pyn ¥ ycloXHEHHE MX MUHEPaIbHOrO cocTaBa GIM3 KoHcenu-
MEHTAUWOHHBIX TEKTOHMUECKMX HApYIIEHHMH IIO3BOJISIET mpenIiollarath
y4aCTHE€ B PYOHOM IPOLECCE TMAPOTEPMAIbHBIX pynoobpasyomumx pact-
BopoB. Iupoxoe pasBuTHE B MOpOJAax pYIOHOIO TOPHU3OHTa TMAOPOCIIOL,
XJIoOpUTa U nupUTa HCKOTOpHIEC HCCIIEnoBaTENN pacCcMaTpHUBarT KakK Ipo-
OYKT TUOpOTEPMAaJIbHOM OESITENIBHOCTY B CBSI3M C MPOSIBJIEHMEM IIO3IHE-
MEJIOBO# TEKTOHO-MarMaTHYECKOM aKTUBU3aLMK CPEIMHHOrO MaccuBa. [0
BPEMEHH OHAa COBNANA€T ¢ HayajioM BTOPOH ¢a3sl TpaHCIPECCHM IO3MHE-
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CEHOMAHCKOro Mopsl. M30TONHEIM BO3pacT CBMHIIA raN€HUTOB M3 DPyn
rJ1aBHOI 3ayexu okasancsi meyiossiM (100 + 40 mnH. nier).

Co BTOpHIM 3TallOM CBSI3aHO 00pa30BaHME BTOPOCTENEHHEIX PYIHBIX
aanexei. Hameuaercs: CBSI3p ypaHOBOIO OPYIIEHEHMS! C OJIMIOLIeH-TIIIHOLE-
HOBOM TEKTOHO-MAaCMaTMUECKOIl aKTMBHM3allMel, KoTopasl BbIpa3uilach
BHEIpeHueM 6a3allsTOB M IMMPOKMM paclpocTpaHeHHeM MOCT6a3abTOBRX
Hapywenuit. [penpynHeli rumpoTepMalibHE MpoLece Mocie BHEOPEHMS
fa3aNlpTOB BHI3BAN KaoJlMHM3auMp BMmemawnumx nopon. OpyneHenve
SBISIETCH 3MMreHETHUYECKUM M HaKIaIeIBaeTcsl Ha KaoJIMHHU3HPOBaHHHIC
noponsl. CIOxHBIEH MMHEpalbHBI cOCTAaB DY, MHOFOSIDYCHOCTB DYIHBIX
3anexell, KOHTpOJL MX MOJIOXKEHUs [MOCTMEJIOBEIMM Da3pbIBHBIMM TEKTO-
HUYECKHMMM HapyLICHUSIMU JAlT BO3MOXHOCTH CYUMTaTh, YTO B MOOHIM3a-
LMY U [IEPEHOCE PYIHBIX KOMIIOHEHTOB y4YaCcTBOBAaJiM TEPMallbHBIE pacTBO-
pbl. M30TOMHEIA BO3paCT HACTypaHa M3 pyX 3TOrO TMIa oNpeneneH B 5—9
MIIH. JIET.

B Tpermit 3tan chopMMpoOBanuch pOJUIOOOpa3HLIE PYIHBIEC 3aJIEXH,
NpMypPOUYEHHHIE K 30HAM MIacTOBOro OKMcieHus. Mx pa3suTHe, BO3MOXHO,
NpoHOILKAETCS M O HACTOSMErO BpEMEHM.

B kauectBe OgHOro M3 Haubolee BEPOATHBHIX MCTOUHHKOB ypaHa, a
TAaK)X€ OCHOBHHIX CONYTCTBYIOIUMX 3JIEMEHTOB — THUTaHa M IMPKOHMS -
MOXHO pacCMaTpuBaTth rpaHMTOMIEI GyHIaMEHTa, KOTOPHE XapaKTepU3y-
J0TCS OBHILICHHEIMM COOEPaHUSAMM 3THX 3JieMeHToB. IpaHMTH M KBaple-
BHE TOPOUPH B hyHIaMEHTE OTMEYAIOTCH NPaKTUYECKH NOJ BCEMM MECTO-
pOXOEHUAMY MJIM BONM3M HMX. 3HAUMTENBHEIM MPOrpEB [PaHMTOMIOB
TEIJIOBBIM TIOTOKOM B OOJIaCTM TEKTOHO-MArMaTUYECKOM aKTUBH3aIIMH
HOOroTOBMIIM MOPOOK K MODMIM3alMM ypaHa M CONMYTCTBYIOLIUX 3JIEMEH-
TOB, cHocobcTBOBal MX BHINENAYMBAHMIO TEPMaJlbHBIMU DacTBOpaMM H
MEPEHOCY B NOpoAn! NNaT(hOPMEHHOro YeXa.

Ha teppuropuu CCCP mecToposxmeHMs! IoIoDHOro THIA NPUYPOUYEHH! K
MEXTOpHOM BIIaIMHE, CIIOKEHHOW ByJNKAHOTE€HHEIMM M OCAaIOYHBEIMM TOJI-
HlaMH MOLHOCTEI0 HECKOJIBKO KHUJIOMETPOB, HECOrjlaCcHO IEPEKPHBAOIM-
MM KeMOpuiickue m nokemGpwiickue nopoxs ¢yHnameHTa, [POPBaHHBIE
1ajeo30MCKMMU rpaHUTaMu.

PynoBmemalomasi TONIa [MpeICTaBlieHa aJloBHAJIbHO-O3€PHEIMU
KpacHOLIBETHHMM TE€CUAHO-aJICBPOJIMTOBEIMM OTJIOKEHUSIMY C MPOCTIOAMM
CEPOLBETHRIX rOPU3OHTOB. OHa MOICTUIIAETCS TTECTPOLIBETHHMH U3BECTKO-
BO-TJIMHUCTHIMM O3€PHBIMM OTJIOKEHHUSIMHM U NEPEKPHBAETCS CEPOLBETHHI-
MU TEPPUIEHHO-TY(HOr€HHEIMM JIary HHEIMM 0CaTOYHBIMM 0Dpa3oBaHUsIMM.

B paspese npoyKTHUBHOM yaCTH TOJILM DA3JIMYaloT OBE MAuyKu: HHX-
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HIOM0, CIIOXEHHYI0 YepenyoIuMUcH cybaspalibHEIMU M O3€PHEIMM OCamKa-
MH, ¥ BEPXHIOI0, B KOTOPOH WIHPOKO pPaCHpOCTpaHEHH alllIoBHaJIbHBIE
OTJIOKEHUST CYXUX TETIBT.

OCHOBHOE OpyZmEHEHUE NPUYPOYEHO K HUKHEH nauke. Ins pynosme-
LaoLei TOMIM THIMYHA OTYETIIMBAs PUTMMYHOCTD pa3pesa. B cegumen-
TAMOHHBIX pUTMaxX MOLIHOCTBI0 5—12 M CHH3y BBEPX 3aKOHOMEPHO CMe-
HATCA (IIOBUAJIBHEIE, 03€PHBIE UM CyBGaspallbHBIE OTIIOKEHUSL. Cpenu Hux
BRIOCIISIOTCS HECKOJIBKO CEPOLBETHBIX INACTOB — CEOMMEHTAIMOHHBIX
PUTMOB, B KOTOPHIX LIMPOKO Pa3BUTHI JIOJIOMUTHCTHIE aprUILIUTH! 03EPHONO
NpOMCXOX NEHUA. Takue IIIacTH cOmep) aT TEMHO-KOPUUHEBHIE IIPOCIIOH,
oboralieHHbIe OpraHUYeCKHM BELECTBOM U YDaHOM, ¥ SIBIISIOTCS MapKUpY-
OIMMHU. B pynoHocHoM ropusoHre O3€PHEIX OTIIOXKEHMH, TaK K€ KaK ¥ BO
BCel pynoBMeLIauielt auke, 0TMEYAIOTCST npocnou Tydos, HabmopawTcs
CTIEnE! ONOJI3aHU S, MUKPOCKJIAIYaTOCTH ¥ MUKPOCGPOCOB CJIONKOB, YKa3bl-
BaKOMuUE Ha NIOBBIIEHHYI0 CEHCMUYHOCTE BO BPEMSI CEOUMEHTALIMH.

OcHoBHast Macca GoraToro opymeHeHus COCPENOTOUCHA B OOHOM U3
MapKMpYIOLIMX FOPH3OHTOB O3€PHOIO TPOMCXOXKOEHUS B BHOE 3alIeXH
NacToBOM (GOpMEL Bee pymHbIe 3anexu o6NananT YeTKuMu rpaHMIIaMK B
Paspe3e ¥ OKPYKEHB LIMPOKUM OPEOTIOM GENHEIX M HEKOHIMLMOHHEIX pyn
B IJIOCKOCTH MilacTa. BCTpeuawTcst NMMH30BUpOHBIE pymHBIE TeNa M B al-
JIIOBMAJIBHHIX TIECYaHUKAaX BEPXHEI MauKkH.

BHYTpH ypaHOHOCHOrO MjlacTa O3CPHBIX OTJIOKEHUIT OTMEYAETCst OT
OXHOrO 1O TPEX JIOKANBHBIX PYIHEX YPOBHEH, KOTOpHIE KOHTpOJIUPYI0TCH
TIOJIOXEHUEM B pa3pese IIMHUCTHIX IPOCIIOEB, OGOrameHHLIX TOHKO3€ep-
HHUCTBIM OPraHUYECKUM BeLiecTBOM. Takum 06pa3oM, miist Goratoro BEIEpD-
KaHHOTO OPYNCHCHUSA XapaKTEPEH JIOKAaNbHBIN CTpaTHUrpadUuecKyii KOHT-
pOJib.

YcraHOBNEH M OTueTIMBHIT  danuanpHE KOHTpPOJIb  OpYHCHEHMS.
HnacroBre pynueie Tena Haxomsitest B NpUOPEXHOI YaCTH 03€pHOro
naneoBacceiiia B 06NaCcTH repexoma oT rIly0OKOBODHON K MENKOBOIHOM
30HE.

YyacTku ¢ GoraTeIM opyneHeHHeM JIOKaNM3yITCsT BOIM3K JIUHETHBIX
yriybnenuii pHa O3e€pHOro Gaccefina. Taxue YIIy6JIeHUsT CoCTaBNSAOT
CHCTEMY B3aMMHO NEPECEKAIOIUXCS PBOB, CyOrapallleNnsHbIX 1 NepneHOu-
KYJSIDHEIX OpeBHEH OeperoBoit NUHMM. Brone Takux 3o buKcupylotcs
PE3KHUE Tepenans MOWHOCTH PYHOHOCHOTO MapKMpPYIOLIEro TFOpU30HTa,
CYLIECTBEHHLIC H3MEHEHUS JIMTOJIOTMYECKOrO COCTaBa MOPOL M [OBHIIICH-
HOC uMCIIO AMar€HETMYECKUX TpewuH. JIMHEHHKE 30HH MOBHIIEHHO}
TPCIMMYHOBATOCTH, BEPOSITHO, CIYXMUIM TEKTOHMYECCKHMHU TpaHULIAMMU
GIOKOB, MCTIBITABUIMX OUMCIIOKALIMM BO BpEMsI OCamKOHaKOMIeHus (KoHce-
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IMMEHTaUMOHHBE CTPYKTYphl). OpyneHEHHME TAroTeeT K ONYINEHHBIM
naneobnoKaM. PyiHEIE TeNla COCPENOTOYEHH B y3Jlax MEpPEeceyeHUs: KOHCE-
IUMEHTALMOHHBIX CTPYKTYP ¥ BOOJIb HUX, YTO HauboJiee Ye€TKO MpOosIBIICHO
B LIEHTPAJILHOM YaCTH MECTOPOXIEHUSL. )

PynHble NMUH3B B BEPXHEH Nauke, NPEICTaBJICHHON aJlulioBHallbHBIMU
OTJIOXEHUSIMU CyXUX HOEJNBT, PACTMONaramnTcs B CEPOLBETHHIX NOpOmax B
HECKOJIBKO SIPYCOB [0 pa3pe3y. Hx mnonoxeHue KOHTpOJIMPYETCs JIOKallb-
HEIMH CKONNECHUSIMM YII€GUIMPOBAHHLIX pacTUTENBHEIX ocTaTKoB. Ioc-
nenHue Hauborsee YyacTo BCTPEYAlOTCs! B OCHOBAHMM Py CTIOBBIX necyaHUKOB
M IpaBeNUTOB. PynOHOCHHE 30HH IPUYPOYEHH K yyacTKaM QauMallbHOW
CMEHH! PYCTIOBEIX OTJIOXKEHMH 3aCTONHOBHIHRIMU osepno:cyﬁaapanbﬂmmn,
T. €. K 30HaM (ppOHTAJILHOTO 3aTyXaHUsI [all€0pPyCENl CyXOH NETbTEL.

Pynn B rOpU30HTE O3€DHBIX OTNIOKEHHE KOHLEHTPUPYIOTCS B ITPOCTIONAX
aneBpONMIOB, ODOrameHHHX FUOpOcionamy, KapOoHatamMu M aHajlb-
uuMoM. B pymax ycraHOBIEHa OnpepesieHHast [10CJIenoBaTeIbHOCTE MMHE-
panlbHBIX actolMaLmit: cyNbduaoHO-KapGoHaTHasi (HOpyZmHasi) CMEHsIETCst
TIe NUTMHIUT-albOUT-aHATIELIUM-KO(GGUHUTOBOM € reMaTHTOM, KBapl-Kapbo-
HaT-MOpIM3UT-HACTYPaHOBOM ¢ cylbdumamy M KapOOHATHOH (mocnepyn-
Has1). TekcTypH pyd clowcro-noniocyartie. HaBronmatorcsi BeckbMa crneny
($MUECKHE CIIOUCTHE TEKCTYPHL PyH, B KOTOPHX OTUETIIMBO BHUOHH XOJHI
pOIMMX OpraHu3MOB, MMKpPOCKJIamyaTOCTh, TEKCTYPH B3MYUMBaHUs,
yKaspiBaoIue Ha 00pa3OBaHME PyHOHBIX CJIOMKOB B CTafMI0 OMareHesa.
Menkue BHIOENEHMSI YPAHOBHIX MMHEDPAJIOB aCCOLMUPYIOT CO CJIOMCTHIMHU
aJIOMOCHITMKAaTaMU, aMOPQHEIM KPEMHE3EMOM M TOHKO3E€PHUCTHM OpraHu-
YECKMM BELIECTBOM — OKMCTIEHHEIMU Keputamu. Conepxanme Copr B Pynax
JOCTMraeT NEPBEIX MPOLIEHTOB. 3

B pynax BHINENEXalMx aJJIOBHAIIBHBIX OTJIOXEHUE Gollee pacnpocT-
paHEHH BKparJIeHHHE ¥ 1[eMEHTHBE TEKCTYpHL. 31ech NpeobliafaeT HacTy-
paH-CyJIbUOHas acConManus. BcTpeuanTess MUKPOIIPOXUIIKOBEIE CTPYKTY -
DBl YPAHOBEIX MHHEDAJIOB, YKa3bIBAOIME HA IMUIEHETMYECKOE pynoobpa-
30BaHME. B 3TMX pypmax ypaHOBHE MMHEpamnH acCOLMMPYIOT C yrnehuum-
pOBaHHEIMM PaCTUTEJILHEIMM OCTaTKAMH, KOTODHE MIPETEPIIEIM HayallbHYI0
CTamMIo yrieduKaluy.

B pynax oTMeualoTcsi NOBHUIEHHBIE KOHLEHTpauuu monubnesa (mo
1,35 %), msibska (oo 6 %), ceunua (oo 0,3 %), a Takxe pTYTH, IIMHKa,
UMPKOHUSA, TOpUA, HUOGUS, TaJlNusy, UTTpUst, pyOunus. BrisiBieHa nonoxu-
TeJbHasi KOPPEJIsMsl ITMX INIEMEHTOB ¢ ypaHOM. Opeorbl aHOMallbHbIX
KOHUEHTpaLMii OCHOBHBHIX 3JIEMEHTOB-CIIyTHHKOB B INOCKOCTH DyIHOFO
IIJIacTa BIMCHBAKOTCSI B OPEOJIH ypaHa.

ABCOMOTHEII BO3pACT Py, ONpeneneHH b ypaH-CBUHLOBBIM METOMOM,
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COOTBETCTBYET BO3paCTy BMEILaomuX MO3THENEBOHCKUX OTJOXeHui (350
MIIH. JIeT).

TeKCTypHO-CTpYKTypHEIE OCOGEHHOCTM M HaHHHE 0F aBCoNwoTHOM
BO3pacT€ pyI YKasbBaWwT Ha TO, YTO OHM CHOPMUPOBAJIUCL Ha CTAIUM
m/xarefesa. B xopoTkue mpoMexyTKM BpeMEHM UIIOBBIE BOZE O3€PHOrO
GacceitHa pesko oboraluanuck, BEPOSITHO, MIaHKTOHOTEHHBIM opranuyec-
KHM BELIECTBOM, a 32 CUET TEPPMI€HHOr0 ¥ TY(GOBOro MaTepralia BO3HMKAJ
aJNIIOMOKPEMHUEBHIN rejlb, NoBEE M IPYHTOBHIE BOIL, CYHs 10 COCTaBY
pyIOBMeELIAMMX NOpoH, ObIIM CEpOBOIOPOIHEIE COHOBHIE.

3 boraTeie comepxaHUsT ypaHa, CIEKTp 3JIEMEHTOB-CIlyTHHKOB, Majleo-
CEHCMMYECKHE YCJIOBUSI BPEMEHM pyI00Opa3sOBaHUsi, MPUMECh BYJIKaHU-
YEeCKOro Tyda, KOHTpOJb OpYIECHEHHSI" KOHCEOUMEHTAIMOHHEIMY CTPYKTY-
paMM MO3BOJISIIOT NpERMosaraTh 3HOOICHHBIN HMCTOYHMK MeTajuioB. OHU
MOIJIM HaXOOUTLCSI B FPYHTOBBIX BOJax B pacTBOpe. B MecTax koHcemgu-
MEHTaLMOHHEIX OCJIOKHEHMIT MOrJla IPOUCXOOUTh pasrpy3Ka MMOpoTepMa-
JILHBIX BOJI M CMEIIEHHME MX C MJIOBHIMM BOOaMM O3€pa. YpaH U Opyrue
METaJlEl KOHIIEHTpUPOBalliCh, BUIUMO, Ha CEpPOBOIOPOIHOM M COpOLIMOH-
HoM Daprepe B alIOMOKPEMHHEBOM Felie IPH HeHTpau3alliy CONOBHX BOA
OpraHMyeCKMMH KMcHoTaMu. TakuM 06pa30OM, IPOMCXOXKIEHHE MECTOPOXK-
FEHUSI CIIey €T CBSA3LIBATE C FTUOPOTEPMATIEHO-0CAI0YHBIM [IPOLIECCOM.

6.6. MECTOPOXIIEHHS] YPAHOBO# ®OPMAITHHA
B YTTIEHOCHMX TOJM[AX

MecTOpoxneHUSI NaHHOI IPYNNBI B HACTOSILEE BPEMSI MMEIOT CKpPOMHOE
LIPOMBILIIEHHOE 3HAYCHHE ¥ WX BKJIAN B 00mMil GallaHC MMpPOBHIX 3amacoB
ybaHa HEBENUK. MecTOopoxneHust HeGoMblIME MO 3amacaM ¢ GenHBIMU
PsAIOBBIMY PyIaMHM H CIIOJXHEIM pacClpenesIeHMEM B HUX TOJIE3HOLO Kowmoz
HEHTa. YTOJIbHO-yDaHOBEIE MECTOPOXIEHUST GHIM NPEOMETOM TOMCKOB
Pa3BENKY U OCBOEHMSI Ha PaHHMX 3TanaxX CO3[aHUs CHPLEBON Gasnl ypaHa,
Korne €LI€ HE ONpeneNUIMChL OCHOBHHIE NPOMBILIJICHHBIE THUIIL] MeC'ropomz
nenuii. IlonoGHEIE MECTOPOXAEHUS Pa3BENBIBAIKCE M YaCTHYHO oTpabaTk-
Banuce B CIIA (B nurautax KxHoit u CeBepHoi HakoTh, 6yprx yrisx wir
Mowurana), YCCP (Bo Buytpucynerckoit u KnanHecho-PaKOBMHuuKoi;
IETPECCUAX) M OPYrUX peruoHax. B Hactosmiee BpeMst TTogobHBIE MecTO-
POXIEHUS HE NPENCTaBNISIOT 0COBOr0 MHTEpEca MUIst ypaHOBOM MPOMBKiLi-
TIEHHOCTH. Y3 OFpOMHOr0 YMCla yronbHEIX MECTOPOXXIEHUI 36MHOrO napa
TMLIb Ha OTHETIBHEIX CO3NaBalliCh GIaronpusTHEIE YCIOBUS A1t GOPMHUpO-

BaHUST Ha UX OCHOBE YroJIbHO-YpaHOBHIX MECTOpOxpeHuil. Jlnsi obpasosa-
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HHs1 TIPOMBILIJIEHHBIX KOHLEHTpalMi ypaHa B yTIJisiX HEOOXOmMMO coDIIIo-
JeHHe YETHPEX OCHOBHBIX YCJIOBMIM: HajMune B MEXTODHBIX BIlamuHaX
facceifHOB YTJIEHaKONNEHNUs]; H3HayajlbHOE OBGOraleHHE IOpOR obpamJie-
HUsL M (pyHOAMeHTa ypaHOM, HaXONSHIUMCST B NONBHXHOH dopme; cymecTt-
BOBaHME GNArONPUSITHHIX KIIMMaTHMYECKUX M I'MOpOreOJIOrMYECcKUX yclo-
BUif [JIS BRIHOCA ypaHa M3 BMEIalonux nopon; BOSMOXHOCTE €ro Murpa-
LMH TI0 BOOOTIPOHMIIAEMBIM I'OPU30OHTAM IOPOR U OTJIOKEHHST Ha ICOXHUMU-
yeckux bapbepax.

HauGornee yacTo ypaHOBHE MECTODOXOEHUS B YIJISIX BOIHMKANT B
GacceiiHaX, 3aJIOKEHHBIX Ha IPaHUTHOM OCHOBAaHMH. FymupHBIT KIIMMaT
BecsMa GarONpUsITEH 1isl pa3BUTHS] TITyGOKUX KOP XMMHUECKOro BhIBET"
pusanusi. Kak M3BECTHO, MO BO3LaCTaHUM CTCNEHH MetamopduaMa opra-
HIUECKOrO BEINECTBa BHLOENSIOT TOpd, NMrHUT, Oypsidl yrolb, KaMEHHBIH
yrofih pasNUyHHIX MapOK M aHTpauur. Tust copbumm ypaHa HaumGonee
GraronpusATHH cllaGoMeraMopdu3oBaHHbIE Pa3HOCTH C BHICOKOI1 30HaJIb-
HOCTBI0, COCTOSIME TNPEUMYLIECTBEHHO W3 TyMycOBOro OpraHMyecKoro
BelecTBa M OTHOCHMEIE K IpymIe rymonures. OHu 06pa3yloTcs M3 IyMy-
COBHIX pPaCTUTEIIBHBIX OCTAaTKOB Ha3eMHOi1 ¢nopel, uTo O0OyCJIOBIMBaET
MX BBICOKYI0 COPOUMOHHYIO M XMMHYECKYI0 AKTMBHOCTE. C yBelMueHHEM
cTeneHH MeTaMopduaMa yriiell OpraHMUYeCKOro BEIIECTBO MOJMMEPHIY-
eTcs1, CHHXKAETCS CTENEHb €r0 XMMMUECKON aKTMBHOCTHM M cOopOLIMOHHAS
CIIOCOOHOCTE.

Topd ¥ NMrHUT COOTBETCTBYIOT HAUaJIbHEIM CTaIMAM yriaepuKanuy M
0BnaganT camoii BHICOKOH GMOJIOrMYECKOM aKTUBHOCTEIO H cOpOLMOHHOM
criocoGuocTR. C TopbaMM M JHMCHUTAMM YacTO CBSI3aHBEl [OBBINICHHBIC
KOHLIEHTpauuy ypaHa. B TopdsiHykax OHM IIPHYPOUCHEL 0DORIYHO K ITOJOIIBE
3aTexH, 0BOraileHHOM CHIIBHO Pa3JiOKEHHEIM OpraHUYECKHUM BEILECTBOM.
Conepxarue ypaHa Ha OTOEJIBHBIX YYaCTKaX JOCTUra€T HECKOJIbKHX COTHIX
¥ pexe OecsThIX JOJICH TNpOLIEHTa, COCTaBIIfAS B CPEOHEM OKOJIO 0,003 %.

O6oraieHHEE ypaHOM yYacTKH TOpGSHHKOB HEBENKKH N0 pa3MepaM,
pasobmeHs Mexpy cob0it M MpOCTpaHCTBEHHO INpHypoue:’. X BHIXOaM
KOPEHHBIX TIOPOJ, M3 KOTOPHIX NOCTYMNaloT BOMBI, COOEpxaline MOBBIIEH:
Hble KOJIMUecTBa ypaHa — 1o (2—5) - 1076 r/n. Hpu ux B3aUMOJECTBUH C
IPOOyKTaMH pa3JIoKEHHsI OpraHUUECKUX BELIECTB TOpdsHOI 3aNIEXM ypaH
M MHOrMe Ipyrue 3JICMEHTH, paCTBOPEHHEIE B BOHaX, copbupyrTCcsa €
nocyenyoKM (GOPMUPOBAHHEM METaIIOOPraHMYECKHX KOMIIIEKCOB. B
acconMauuM ¢ ypaHOM OTMEUEHE! MOBBIIEHHBIE KOHLEHTpallMM MeIH,
CBHHIIa, IIMHKa, MOluBaeHa, MapraHua. Hakonnenue ypaHia OBLLIIO CHHIEHE-
TMYHBEIM ¢ 00pa30BaHHEM TOPGSHUKOB. IPOMEILITICHHBIE MECTOPOXKICHUA
ypaHa B TOp$sTHUKax HEM3BCCTHEL.
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lloBriLeHHBIE KOHLEHTPALUMHA M IIPOMBIUJIEHHBIE COINEPIKaHUSI ypaHa
NpMypoueHH K OyphIM ¥ KaMEHHBIM yTJISIM KalfHO30HWCKOT0, Me3030MCKOro
M IaneosodcKoro Bospacta. XapakTepHast OCOGEHHOCTH 3aKJIIOYaeTCsl B
CBAISM YpaHOBOrO OpYJEHEHUSI C IMUr€HETMYECKHMMM OKHMCIIMTEIbHBIMU
npoLeccaMH B IpaBeJMTax U IeCuaHNKax, NePeKPHBAIINX U IOACTHIIA-
WX ypaHOHOCcHHE yrim. HanoxeHue INOIN3eMHHX BOJL, OGOrali€HHEIX
KHCTIOpOINOM, Ha CEpOLBETHHE BOMOMPOHMIIAEMEBIE KOMINJIEKCH IOPOX
MPOUCXONKIIO B 3MIOXH apUIOM3any KNMMaTta.

IlepCNEKTUBHBIMM Ha YpaH SIBIISHIOTCST KPaeBBIE YaCTH YITIEHOCHHIX
fOacCefiHOB, B KOTOpPBIX MJIACTH YTJISi IEepecilauBalniCcsl C pPYCIOBBIMH
OTTNOXEHUAMM.

Hanbonpiume ypaHOBLIE MECTOPOKOEHNST BHYTpHCY IETCKO# ienpeccun
B UCCP npuypoOueHr K YrOJIbHEIM INACTaM OTJIOKEHuH nepMo-KapGoHa.
Ypanom ob6bIyHO OOOralieHsl BEPXHHE UaCTH YTONbHALIX NIacTOB Ha KOHTaK-
T€ ¢ APKO30BHIMM MNECuaHMKaMu. MOIIHOCTE OGOralieHHBIX YuaCTKOB
0,1-0,3 M, momane or 10 mo 50 M2. YpaHOBOE OpyneHEHME THATOTEET K
NpomiaCTKaM MaTOBEIX YTilell B YriMCTHIX CRaHIEeB, OCOGEHHO COOepxa-
I¥M NOBHUIEHHOE KONMMYECTBO TOHKOMMCIEPCHOTO NMPHTa, & TaKXe K
MPOCNOSIM APKO30BLIX NMECUYaHMKOB C yriehHIMpOBAHHEIMK PaCTHTENIBHEI-
Mu octaTKaMu. lIpeoGnanaer ToHKopacCesIHHOE YPaHOBOE OPYIEHEHHME, 110
TOHKHUM TPEUIMHKAM OTMEUEHH CAa)KUCTLIE YpPAHOBHIE YEPHH U MENKHE
TIPOXMIIKKM HactypaHa. CONYTCIBYIOIMMY 3JNEMEHTaMU-TIDUMECAMU SBJIS-
107Cs MomMbaeH, repMaHuii, MHIULSIK, CBSI3aHHBIE C OPraHNMUecKHM Bele-
CTBOM yrnefi.

I'pynna nogoBHEIX MECTOPOXKIEHUI NPUYpPOUEHA K YTOJbHBIM (GOpMa-
LMSIM IOPCKOro BO3PAcTa. Y PaHOHOCHHIE YLK 3aleralnT B rpabeH-CHHKIH-
HaNbHOM BNAIMHE, OrPAHMUEHHON KDYIHBIMM TEKTOHMUYECKHMH Hapylie-
HusiMU. CHUNBHO JAMCTOIMPOBAHHASE YTJIEHOCHash TOMINa ¢ HECOrNacHeM
NEpEKPHIBAET BBIBETPENLIE KDaCHOLBETHBIE OTNOKEHUST Naneo3ost. Ha
OTHENBHBIX YuacCTKaX IO KpyIIHEIM KPaeBHM HapyIUEHWMSIM Ha OPCKYIO
YrIEHOCHYIO TONIy HaIBMHYTH TpaHUTOMOH (yHpameHTa (puc. 85, a).
PynoeMenianiast TOMNa CNOXKEHa DEYHBEIMM, HNENLTOBHIMM, O3EPHEIMM H
CONOTHBIMI OTNIOKEHUSIMU 061eit MolHOCThI0 OKofo 700 M. Ilo nuronoru-
YeCKOMY COCTaBy OHa NPENCTaBlIeHa IpaBefMTaMH, TpyBO3epHMCTHIMU

necuaHNKaMy, aneBpoJIMTaMy, TIMHUCTEIMU CNaHIIAMHM M IIaCTaMH yriiei,
YroneHble NNacTel NOKaNU3YIOTCS B BEpXHER M HIDKHEHN uaCTsix paspesa,
rie B obiiel CnoKHOCTH BeIIensieTcs: no 20 yroseHeIx 151acTos. IIo cTeneHn
yrnepukanuy OopraHMuYeCKoro BEIIEeCTBA YITHM OTHOCSTCSI K NEPEXOIHOMR
pasHOCTH oT BypHX K KaMeHHBIM. [IpoMuilineHHOe YpaHOBOe OpyIeHEHHE
COCPENIOTOYEHO B CPABHUTENLHO Y3KOM CTpaTHrpadMuecKoM HMHTEpBale M
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YTOMBHBIX MECTOPOXIEHUH B I0DCKHX KOHTHHEHTAJbHBIX ornoxenusix. o B.H. Jlendesy u

Puc. 85, [eonoruyecKUe paspessl YpaHo-

H.I. Crpeasinosy

.
.

BHOJ MaukKe.

6 ~ ToTepeyHOE CEUEHHE PYCTIOBOrO BpE3a B MPOLYKTH

OpOX AEHUS,

npodus MeCT

1 = yerBepTMUHLIE OTNOXKEHUS; 2

6 — aneBpOMATHI, 7 = CIMHEI;

HapyLIEHUS

@ — reonorpuecKnu

3 - yrmuy, 4 — rpaBenuTsl, 5 — TecuaHMuKH,

37 = WPCKUE OTTIOWKEHNAL

— KOHIOMepaThl ¥ 6PEK‘§MVI HEOreHa,;

10 — pynemie 1ena; 11 —  paspbiBHbIE

9 — CpAaHMTOMIH TPOTEPO3OST;

8 — OMcrolMpOBAaHHBIE nopornkl Naneo3os;



NpHypOYEHO JIMIIb K YETHIPEM YTOJBHBIM INIaCTaM B HIDKHEH uaCTH pa3spe-
33, a Ha OTHEJIBHBIX YUacTKaX — K NeCUaHHKaM MEeXYTOJIbHBIX [TadeK.

NlponyKTMBHas1 YacTh CTPaTMrpamueckoro paspesa COOTBETCTBYET
Pa3BUTHIO PYCIIOBEIX (halmil, OGpasyomnX PYCIOBHE BPE3H B OTIIOKEHUSIX,
BMEILAIOIUIX TPY HMXXHUX PYIOOHOCHBIX YTONBHBIX NNMacTa (cM. puc. 85, 6).
Pycnoesie Bpesst BO3HMKNIH [0 (OPMHpOBaHMSI CaMOrO BEPXHETO M3
UETBIPEX YPAHOHOCHBIX YTOJIBHHIX MNacToB. OH He 3aTPOHYT 3pO3ueElt ¥ B
€ro NONOIIBE Pa3BHTE JIMHIYIOIMMECT MaJIOMOIIHLIE aUKH AJIOXTOHHBIX
yrneii, nepecnavBaioIMecss ¢ HEOTCOPTHPOBAHHBIME IECUaHMKaMM U
TPaBeIMTaMy NPONIOBHANBHO-ANNIOBUAIbHEIX (aimit. Yriu OTIIMualoTcst
NOBHILEHHON 30JIbHOCTBI0 ¥ OBOTaLIEHH Y PaHOM.

Tpu BpyruX yNOMSIHYTEIX YPaHOHOCHBIX YTOJIbHBIX INacTa, 3alnera-
X HWXE, NPENCTaBNeHbl aBTOXTOHHBIMH YTNsSIMH. PyciioBbie Bpesbl U
BHYTPUCTIONHBIE Pa3MBIBE! CBUOETENECTBYIOT 06 MHTEHCHBHOM aJlmioBHallb-
HOIi [EsTENIbHOCTH ¥ aKTHBH3aIMM TEKTOHMUECKMX npixeHuii. OGNacTs
PacnpoCTpaHeHHA  MPONIOBHANLHO-aIUIOBHANBHEIX  Gauuii  pYyCNOBBIX
BPE3OR ONpenensieT NPoCTPaHCTBEHHOE PasMeIeHue YPaHOHOCHEIX YuacT-
KOB YTONbHBIX IINTaCTOR.

B nmaukax annoxTOHHEIX yrieil BEDXHErO PYMHOTO FOPM3OHTa PyIHEHE
TeNa NMPUYpPOUEHH! K YTOJIBHBIM NPOCTOSIM M JHH3aM, NPUMBIKAIAM K
BEDXHEH PaHNLIE PYCIIOBBIX OTNOXEHUIA. B HHXXHMX PYNOHOCHHIX rOPH30H-
TaX, CTIOXXEHHBIX aBTOXTOHHEIMM YTIISIMH, HaHOONEe BHICOKME KOHIIEHTDA-
UMH YpaHa TSroTel0T K NPpUGOPTOBEIM Y4acTKaM PYCNOBEIX BPE3OB (CM. pHC.
85, 6). MecTaMu B eCyaHMKaX MEXIY YroNbHEIMH NNacTaMK pa3BHTa 30Ha
NINaCTOBOrO OKHMCIIEHHSI C IEPEOTIIONEHHBIM YPaHOBBIM OPYIEHEHHEM Ha ee
BBIKTTMHUBAHHUH.

PynHele Tena uMenT NnacToBY M NMH3OBMOHYI (GopMy. Bhicokue
KOHIICHTPALIMK ypaHa B HUX XapaKTepPU3YIOTCsI CIIOKHBIM THE3NO- M JIMH30-
o6pa3HeIM pacnipeneneHueM. HauGonee 6oratoe OpyneHeHHe pa3BUTO, KaK
NpaBuIO, Ha KOHTAKTE€ BONONPOHMIAEMBIX pPYCNOBBIX IE€CYAHUKOB C
YTTISIMH ¥ YTTIIMCTEIMU OpofaMu. B mnaHe pynHbie TeNa NpocnexXuBanTcs B
BHJIE JIEHT (II0NI0C), COBNaNALIKX C IPOCTUPaHMeM Naneopycen. B paspese
OCafOUHBIX IOPON OHH PaCHONOXKEHBI MHOTOSIPYCHO, @ B INAHE ONHOTO
TOPHM30HTa OPMEHTHPOBAHEBI KyNHCOOOPa3HO OTHOCUTENBLHO OPYT Apyra.

Pa3noMer, ycTaHOBNEHHBIE Ha MECTOPOXIEHHUH, EPECEKAIT U CMELAI0T
PYJIOHOCHBIE 3aTI€XH, YTO MO3BONSET CUMTATh MX IOCNEPYIHbBIMU. ONHAKO
HEpPeOKo HaboNaeTCsl YBENMuEHHE COmEpKaHMsi YpaHa OKOMNO MeNKMX
TPEILUH M B 30HaX TPEIHHOBATOCTH.

OpyZeHenue NpUypOYeHO K KPOBNE MIM NOYBE YTONLHBIX NIACTOB,
KOTOpBI€ NEPEKPLIBAITCS UITM MONCTUNAITCS BONOIPOHHLIAEMBIMH IE€CUa-
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HMKaMu ¥ rpaseiuraMu. C ynajleHueM OT KpOBJIM (um mouBH) BHYTPb
YrOJILHOTO IJ1acTa COpepaHue ypaHa yMEHBIIACTCs. YronbHbIE TIACThI,
3aJIeralomye cpem MIOTHEIX BOXONPOHUIIAEMBIX IJIMH U aJIEBPONUTOB, Kak
IpaBusIo, HE HECYT OPY NEHEHNSL.

OCHOBHBIE 3aachl ypaHa NPEeNCcTaBNeHE TOHKONMCIIEPCHBIMH Dy NaMH,
rIe ypaH HaXOOMICsI B COpGMpOBaHHOM (OpME MITM XUMHMUECKH CBsi3aH €
OpraHMueCKHMM BELIECTBOM YTIedl B (opme fymaTors ypaHuila ¥ Jpyr#ux
KOMIINEKCHBIX CNabo M3y4yeHHBIX COCIMHEHMH. B HeOONLUIOM KONHUYECTBE
OBHapyKeHbl COBCTBEHHEIE MUHEDAIIH ypaHa: HaCTypaH, YPaHOBEIE YyepHH H
xopduuut. Hactypan oOpa3yeT Ou€HbL MEJIKME MPOKUIKH M Tom{yl(f
BKpAIJIEHHOCTh WIIA 3allONHSIeT SYEHKH B YrilsiX. OKcumel ypaHa KOH
LIEHTPUDPYIOTCST BOKDYT 3€peH NupuTa. B 30HE OKMCIEHHS NOSIBISOTCST
¢ochaTer, apceHaTs!, KapOOHaThl M BaHANATH ypaHUIIa. TekcTyphl YpaHo-
HOCHBIX yTTeil JOBOJILHO PasHOOOpa3Hbl: NMPEobNanalor CIOHCTHC, TIUH30-
BIHO-CJIOMCTHIE, TOUEUHbIE M NSITHUCTHIE. BunuMasi HaCTypaHoBas MuHe-
pajM3anMsi YCTaHOBIIEHa TONBKO B 30HAX OpeKuMpoBaHMsi M MeNKHuX
TPELIXH.

YrolHbE TNAcThl, COLNEpKalliMe ypaHoBoe OpYNEHEHHE ,000ralleHsl
IIMpUTOM, MapKa3uToM ¥ KapGonatamu. KoHueHTpaimst ypaha B yTIsIX
COMpPOBOKNANAch YBEINUEHHEM CONEPKaHHUs MonubIeHa ¥ PeOKO3eMEsb-
HEIX 27IEMEHTOB: LIEpUS, NaHTaHa W HeomuMa. ConepxaHusi PENKO3EMENb-
HEIX JIEMEHTOR MHOTTIA TAKOBEH, UTO X NIONYTHOE U3BJIEUEHHE MOKET GHTH
peHTabeNbHBIM. )

GOpMHMpOBAHME YTONBHO-YPAHOBEIX MECTOPOXKMEHUN TECHO CBSI3AHO C
NESTENBHOCTHI0 MNaCTOBO-TPEIIMHHBIX BOJI. KOHLEHTpa1ws ypaHa oBycnos-
NeHa HANOXKEHMEM €r0 Ha NEPBMYHO Oe3pynHHEe JHrHUTBL, Gyphle HIH
OKHCIIEHHBIE KaMEHHEIE yrii. 3T0 NOATBEPKIAaeTCs CNeayonMu ocobeH-
HOCTSIMM TIPOCTPAHCTBEHHOIO Da3MeuleHusl YpaHOBOTO OpYNCHEHMST B
VIOJILHBIX NNIACTax:

1) HanMumem opyJieHeHUs! UL B T€X YrONbHHIX M3acTaX, B KPOBIE
HIM NIOYBE KOTOPBIX NPUCYTCTBYIOT BOMNONPOHHLIAEMBIE FODM3OHTBI IECUa-
HHUKOB;

2) SIPKO BBHIPAXEHHBIM 3KDaHMPYIOILIUM BIHSHUEM TIMHHMCTBIX IPOC-
JI0€B;

3) yMeHbleHMeM MHTEHCHBHOCT! OPY IEHEHH S OT KPOBIIN MK NOYBE! K
CpenHel uacTH yroJbHOrO NIacTa; 3 .

4) KOHTPOTIEM OpYIEHEHMSI BTOPUUHOM OKMCIUTENHHON 30HABHOCTEI0;

5) NpUYPOYEHHOCTHI0 CKOIUIEHMA ypaHa K yTJisaM, NDUMBIKAMNM K
NaneopycliOBEIM BpeZaM, BHIIONHEHHBIM BONONPOHMIIAEMBIMHU NPOTIOBHA-
MBHO-a/IMIoBHaJILHEIMK OTJIOEHUSIMHU.
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Takum oBpasoM, mns YTOJIBHO-YDE@HOBEIX MECTOPOXKOEHMIl Hautonee
BaJKHOE IeHETUYECKOE 3HAUEHME MMET CNENYIoLHue ¢dhaKToph!:

1) Hanuuue nnactor yrien, o6nananimux BHICOKHMU COPOIIMOHHBIMH U
GHOXMMHYECKMMM BOCCTaHOBUTENLHBIMM CBOHCTBAMHU;

2) DIMTENbHBI KOHTAKT 3TMX Yriek ¢ OKHCIIMTENLHBIMY NON3EMHEBIMMU
BOIaMH;

3) HanMuMe MCTOUHKKA YpaHa B OGNacTd NHTaHHUSI NON3EMHBIX BOX
(rpanuTLl, yrieponucTie CHaHIbl, TY(BI, KHCIBIE BYKAHUTHL U 1ID.).

6.7. MECTOPOX/IEHHS] YPAHOBO# ®OPMAIMH B KAJIbKPETAX

Mecroposxnennsi, o6benMHEHHEIE B 3Ty TPYNNY, BHISIBNEHH M Pa3BelaHbl B
nocnenuue 10-15 ner B Apcrpanuu (ﬁnmappn u np.), Hamubuu (Jlon-
rep-Xelttpux), Comanu (Mymyr) u mpyrux pervonax. OHU BBIIENSHOTCST KaK
MECTOPOXNEH!sT ONM3NOBEPXHOCTHBIX MEPBMUHBIX CIIONKOBbIX pyn m
NpHOBPETanT BCE BONBLIYIO IIPaKTHYECKYI0 3HAUNMOCTb Gnaronaps Hermy-
DOKOMy 3amneraHMi0 pyIHBIX TEN, UX MPOCTOd MOpQONOrMM M NElIEBOMY
H3BIEYCHHUIO YpaHa U3 pyn. PynHele MUHEpank!, NPencTaBleHHbe npeuMy-
IECTBEHHO KapHOTHTOM, Pa3BUTBI B CBOEOGPa3HBIX KapGOHATHRIX (kams-
KDEThl, Kallue) UMK CUICOBBIX (THIKpETEH) 1oponax, Claramnmudx Tena
NNUTO006Pa3HO# GOPMBI B IOYBAX M ANIOBHANBHEIX OTIOKEHHSIX aPUOHBIX
KIMMaTHYECKUX NMPOBUHLMA. ITH NOPOIB! BO3HMKANT B NIPUIIOBEPXHOCT-
HBIX YCNOBMSIX B 3aCYUITMBEIX paiioHax B pe3ylibTaTe HCIapeHUs: TPYHTO-
BbIX BOJ, BBIHOCSINMX Ha NOBEPXHOCTL KapGOHATHl K cylibhaTe. OHM
OTIMYRTCH BRICOKOM NOPHCTOCTBI), KABEPHOZHOCTHI) M noToMy 6maro-
TIPUMSITHBI 71t MUTDallMi NPUIIOBEPXHOCTHBIX BOJ,

B Hacrosunee Bpemst HauGonee KpynHbIM XOpOLIO M3YUEeHHBIM MECTO-
POXIOEHHEM 3TOTO THIIA SIBNISIETCS ﬂunuppn, OTKPHITOE B 3ananHoil ABCT-
pamuu B 1972 r. 3anack! ero onenupanotcst B 40~50 THC. T NpY cpenHeM
conepxanuu ypata 0,15 %. HanGonee nonsoe o606umenne scex nyGnuKa-
LWif 110 FeONOrHM MECTOPOKIEHMSE Hunuppn npuseneHo B pabore H.IL Jlape-
posa, A.O. CMunkcreH 1 M.B. lilyMunuua, MecTopoxpeHue npuypoueHo K
KOMINEKCY KapOOHATHBIX MIM 6OraThIX KapBoHATOM nopon (KanbKperaM),
CYOPMHMPOBABIIEMYCSl B PYCNax BDEMEHHBIX TOTOKOB BOnM3u o1 compe-
MEHHO¥ TOBEPXHOCTH B DaiiOHE C SIPKO NPOSIBNEHHBIM apUOHBIM KJIMMa-
TOM. I'naBHEI ypaHOBbI MUHEpan—~ KapHOTHT.

PynHBIE KOHLIEHTPALMM TATOTEIOT K PYCHOBO#: UaCTH JIOJIMHBI M JIOKaIH-
3YHTCst B KallbKperax Ha rnyOuee mo 14 M or nosepxHOCTU. I'napHas
DYNIOHOCHas1 30Ha NpOTSrMBAETCH BHONb PYyCNa HA PacCTOSHME OKOMO
6000 M npu cpenneit wmpune 50 M (puc. 86).
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Puc. 86. Cxema re0NOrHUecKOro CTpoeHus: paiioa Hinmppu. No B.H. Kasanckomy ¥ gp.:

1-2 — apxefickue xomrieKeb: 1 — seneHocnaHueBki, 2 — raeficobri; 3 - npmeﬁposoucxfae
nioponer; 4 — KansKpers;; 5§ — pynHeie Tena; 6 — rpanuia BogocGopHoro Gaccedina p. Hunvppy;

7 — pycro p. Hnmvppu

B crpaTHrpadMueckoM paspese pynHOro paiioHa Mumuppu pasmdqaxoT-
IIBa CTPYKTYDHBIX 3Taxka: apxefickue nopombl ¢GyHIameHTa M cna?oxmc
NIOLIMPOBAHHBIE OTTIOKEHus1 MnardopMeHHOro uexna. Ioponsr apxeucxorcé
¢yHmaMeHTa NpENCTaBICHB GHOTUT-POrOBOOOMaHKOBBIMHM  I'DaHHUTaMH :
annUTaMu, erMaTiTaMM M Honeputamu. Bospacr rpaHuTOB IO pE3ylibTa
Tam onpeJesieHuit Rb~Sr MeTomoM coCTaBsieT OKONO ?,600 mIH. stet. Cpenu
IPe TATOMOOB BBLIENSHOTCST N0SICa ~3eNEHOKaMEAHEIX” TOpoJ, BbITHHYTbI)f
B cei;epO-3amaJHOM HanpaprneHuu. B mx cocraBe YCTaHOBNEHH YIIBTPacC
HOBHBIE ¥ OCHOBHBIE MHTDY3MBHI, 3¢}y 3UBbI, KHCIIBIE BYJIKAHMTH, & TaKXe
CNOKHBIE TIO0 COCTaBY MeTaMOp(hHUECKMe 3erleHOCTaHeBkle Tomny. I'paHu-
TOWIOBI COOEPKaT MOBLIEHHEE KOHIIEHTPALMY ypaHa ¥ Kajius, a B 3eJIeHO-
CNaHIEeR. *X TO0SICaX M3BECTHHI 30NI0TOPYIIHbE, MEIHO-HUKENIEBLIE U JIpyTrHe
MECTODOX L. SHHUSI ¥ DY IONPOSIBIICHHUS.
Ilopone! 1aTrGOPMEHHOTO Y€Xna — MNHUOIEH-YeTBEPTUUHEIE PeYHbIe U
O3€pHBIE OCANIKM — 3aJIerai0T Ha OCTAaTOUHBIX JAPEBHKX JIATEPUTHBIX KOpax
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Puc. 87. [eonoro-reomoptbonorvueckuit npoduis pakoHa Hunuppu. Ilo B.H. Kasgncko-
MY W JIp.:

1 — xaneKpersr; 2 — anmoBHit; 3 — pynHoe teno; 4~5 — rpatuin: 4 — paspylleHHLe, 5 — Heus-
MEHEHHBIE; 6 — KPEMHHCTHIE NOPOALI BEPXHE YacTH Kophl BHIpaBHMBaHKUSA “CTaporo” nnaro; 7 —
KaoNMHOBas 30Ha; § — rpaHMUi|a BLIBETPENBLIX IPAHUTOB.

Ilnato: I — nosoe, I — crapoe; A — Kanaw; B — anmosuambHas pasyHa; C — 3po3noHHast
ZoNMHa

BBIBETpUBaHKSA. OO1Last MOIHOCTE MX B PEUHBIX NONMHaX H3aMeHsieTcst oT 10
no 75 m.

B BO3BBILIEHHBIX PaiioHaX OPEBHEro INaTO COXPaHUIIHCh NATEPUTHBIE
KOpH! BBIBETPHBaHHS, C(OPMUPOBABILMECS: B YCIIOBHSIX TYMHIOHOTO KIHMMa-
Ta B MENOBOM NMEPHOME, KOrha pailoH NPEeHUPOBANCH PEUHOii ceTrio. Bepx-
H$Is1 YaCTh JIATEPHUTHLIX KOpP OPEBHErO NIaTo MOLIHOCTLE [0 HECKOJBbKHX
METPOB CIIOXKEHA KPEMHHUCTHIMU (ONaloBbiMH) NOponaMy. Onams! 06pasyioT
IIPOKHUTIKH, KOHKDEIMH, 3alI0NHSI0T IYCTOTH I NPOIMTHIBAIOT Pa3pyILeH-
HbIE OpoJiEl. HuKe 1o paspesy KpeMHHUCTBhIE MOPOJE! CMEHSIOTCS TOPH3OH-
TOM KaONMHHM3HPOBAHHBIX NMOPON YU YEPE3 CUNLHO BHIBETPENHIE NE3MHTEr-
PMpOBaHHBIE I'DAHUTEI NEPEXONST K MX HEM3MEHEHHBIM pPasHOCTSM (pHC.
87).

Orcrynnenue Mopst IO COBPEMEHHBIX IPaHHI] KOHTMHEHTa NPUBENO K
3pO3uM OPEBHUX NATEPUTHBIX KOp BHIBETPUBaHKS B NOJMHaXx pek. Coxpa-
HHMITHCh OHHU B BUIE PENUKTOB TONBKO Ha BO3BHIUEHHEIX YUaCTKaXx.

CraHOBNEHME YDaHOBBIX MECTOPOMIEHMA B KalbKpeTax CBsi3aHO C
HaKONTEHUEM aJlNIOBHAIIbHLIX OTIIONEHHUI B NONMHAX PEK, MPOUCXOIOME-
LieM HauuHasi ¢ NNMoLeHa. B ycnoBusix apumHOro KnMMaTa IOJIYUMIIM
LIMPOKOE pa3BUTHE KOHYCH BBIHOCAZ M COJISIpHBIE O3epa. Bromn peuHbix
CHCTEM B DEUYHBIX NONHHAX MIIM MO KpasiM COMNSIHBIX 03€p 0Bpa30Baluch
KaneKperel. OcallOuHBIf MaTe€pHan DYCNOBBIX OTJOXEHHII NpeIcTaBlieH
aJlUTIOBMEM, IBANIOPUTAMM M KansKpetamu (puc. 88).

Pycrnosblii aniioBuii pasnnyaeTcsi 10 MUHEPANbHOMY M TpaHyJIOMETpH-
YECKOMY COCTaBY M COCTOMT M3 IMMH C OBNIOMKaMM KBaplla M TNOJIEBOrO
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Puc. 88. lpogonsHeli RUTOROrMYecKHit npodgums mno pycny p. Hunmuppu. Ilo B.JA.
Ka3gnckomy u gp.:

1 ~ cyrnunxy; 2 — 10 %€, KapboHaTU3MpoBaHHkbie; 3 — opriurelHbl; 45 ~ rinHer 4 — ¢ obnom-
KaMy KBaplg, 5 — xapBoHaTM3npoBaHHbIe; 6 — IecKy; 7—8 — KanbKperbl: 7 — TUMUYHbE, § ~
repexopHbIe K rNYHaM

1iraTa, CYrIMHKOB K 1ecKoB. IloBepXHOCTHBIN CNOH aluloBusi CLIEMEHTH-
pOBaH KPEMHE3EMOM UMM KapOOHATHHIM MaTepHaloM.

IBaNoOpHTH NOSIBISIOTCS B TIIMHUCTHIX OTNIOKEHUSIX KOHYCOB BBIHOCA H
congiHbIX 03ep. OHM NpencTaB/IeHs! CyJibhaTaMi M XNOpUIaMH — CHICOM,
LIENTeCTMHOM M TalIUTOM.

KaneKpeTs! B BUJie NMONOCH WMPMHOHR N0 6,5 KM 3afneranT B NpHITO-
BépXHOCTHoﬁ YyaCTH PYCIIOBBIX aJlIOBHANLHEIX OTAOKEHMH. MOWHOCTE MX
B KpaeBbIX yUaCTKaX pPycJIOBOrO KaHalla U3MepsiIeTcs: NEPBLHIMU METPAMH, a
B IEHTpaleHLIX yeenmunpaercs o 20 M; dopma uaMensiercs: or HEGOIB-
HIMX pa3pO3HCHHLIX JIMH3 JO NPOTSHKEHHBIX ﬂCHTOOGpa?:HbIX nnacToB.

Ilo MUTONOrMUECKOMY COCTaBYy B pa3pese alllIOBHMAJIbHBIX PYCIOBBIX
OTJI0XKEHMI BHIAENSIOT TPU rOpu3oHTa. CaMblil BEPXHUH CNOXKEH NOUBaMH U
CYTNMHKaMM, CONEPXKaIMMH OpTIUTEAHN! (JKene3nCTre KOHKDEIMH) MOL-
HocTel 1-2,5 M. B HMKHHMX uYaCTsSIX TOpPM30OHTa, B OGMNAacTH mepexoja K
KallbKpeTaM, HabnonaTcst U3BECTKOBRE CYTTIMHKHK. [INg HUX XapaKTEPHEI
Y3NOBATHIE U CIIOVCTHIE TEKCTYPHI.

CpenHuii rOpHU30OHT NpeNCTaBleH KanbKpeTaMy. B ero BepxHe# uactu
pa3MyaioT COOCTBEHHO KallbKpeTOBBI Clol, nepexonsiumii BHU3Y B
KU3BECTKOBBIE IMUHLL. ['paHUIIB 3TOrO FOPM3OHTa NPOBOOSATCS YCJIIOBHO IO
KonuuecTBy KapGonatHoit cocrapnswmedi (He menee 90 %). Kanmbkperst ~
3710 6enbie haphOPOBMIHLIE KABEPHO3HBIE NOPOML!, PEKE DBIXTIBIE, 3EMITH-
CTBIE C OOMNMEM TPEIMH, pa3oyBOB M NYCTOT, 3alIONIHEHHBIX MMHHUCTHIMM U
KpPEMHMCTEIMKM MHHepanaMH. Bo Bcex KanbKperax COXpaHSHOTCH PEJMKTHI
B6ypoBaThIX CYTIIMHKOB M KBaplia, uTo OGYCNOBIMBaET IPOSBIEHUE TUITNY-
HBIX [JI51 HUX MSITHUCTBIX TEKCTYD.
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B HmxHEM NEpexXOnHOM CJIOE TOPM30HTa KalbKPETOB MOLHOCTHIO OO
2 M IIOCTENEHHO CHHJKAETCSst CONEpKaHue KapOOHaTOB M YRENMUMBAETCSE
KONHYECTBO rNMHMCTOrO MUHEpana ¥ Keapua. Ilopomst puoGpetaiT Gonee
TEMHYI0 OKPacKy, 60j1e€ OTUETIIMBO BBIDaXKEHB! CIIOMCTHIE TEKCTYPEI.

B cocraB HMIKHEr0 TrOpPM3OHTa aNMOBMAJIBHBIX OTIOXEHHA BXOIST
M3BECTKOBHIE I'MUHBI ¢ OONIOMKaMHM KBapia, OObIYHBIE TNHUHHI M NTeCKH. B
HanpapBJIEHHWM CBEPXY BHM3 NPOUCXOOMT HanNbHeliliee pe3Koe COKpalieHue
conepxaHusi KapObOHATOB, YMEHBLIAETCS] KaBEPHO3HOCTb, MECTaMM OTMe-
YaeTCsl MHTEHCMBHOE OKDEMHEHME M M3BECTKOBHIE TJHHEI CMEHSIHOTCS
OGBIYHBIMM FTIHHAMM KPACHO-6YPOro MITM KOPMYHEBOTO LIBETa ¢ O6NOMKaMuy
KBapiua, MNONIEBOrO LiNara, JMH3aMHM M IHPOCTOSIMH KDYNHO3EPHHUCTBIX
MecKOB MIH apKO30BBbIX NECYaHMKOB. MOIMHOCTL OTNIOXEHHI HHIKHErO
ropu30HTa 25~ 27 M. HuxHui Cnoit rnMH NOCTENEeHHO NEPEeXOMUT B aPKO3HI,
DaSBUTHIE IO TpaHUTaM (yHIaMeHTa.

YpaHOBOE OpYyIEHEHHE KOHIIEHTPUPYETCSE TOJIBKO B FOPU30OHTE KalbK-
peroB. Pynpl MOHOMMHEDANBHEIE, CIOXEHB KapHOTMTOM, KOTOpEI o6pa-
3yeT HamneThl Ha CT€HKax NYyCTOT M KaBEpH, pacCesiH B 3EMIIMCTHIX pa3-
HOCTSIX KalbKpeT, pa3BUBaeTcst BIONb MENKUX TpemuH. HHOrna KapHOTHUT
obpacTaeT 3epHa TNMHHUCTBIX MMHEDAIOB M OKDYXEH TOHKON INEHKOH
onana. 310 — OJMH M3 Haubonee No3JHMX MHHEPAJIOB KalhKper M Iocne
HETO BHOCIIAINCE TOJIBKO MIIeHOYHHIH omall ¥ HEKOTOpHIC I'IMHUCTHIE MHUHE-
panbl, BHINONHSIOLIAE ITYCTOTEI.

Ha MecTOpOXTeHMM MMNMMppH pasnuualoT TpH INapHHE CTAIMK MHHE-
panoobpa3oBaHust (GOPMUPOBAHMSI OCHOBHOH MHMHEpalbHON aCCOLMalMu
KaNbKpPETOB; OTNOXEHUST KapHOTUTa, TIIMHUCTBIX MUHEPaNoB ¥ KpeMHese-
Ma B KapepHax; o0pa3OBaHHSI MIEHOYHOro onana, OGBONAKMBAIIIETO
KapHOTHT.

Ilo manueiM B.JL Ilnkcona u H.C. ®uuiepa, BO3pacT MECTOPOKIEHUS
Pvmppn oxono 0,5 mmu. ner. IInst pyn MeCTOPOXKHEHMS! XapaKTepHHI
CYIECTBEHHHIE CMeleHUsT KO3(}HLHEHTa PaIHOaKTHBHOIO PAaBHOBECHS B
CTOPOHY KaK ypaHa, TaK M panusi, uTO CBHAETENLCTBYET O NPONOIKAI0-
LEMCST IEpPEpacpeeNIeHUH YpaHa TPYHTOBEIMH BOTaMH.

Ilo MHeHuMI0 GONMLIUMHCTBA MCCNenoBareneii, o6pa3oBaHue KapHOTHTO-
BBIX PYH NPOMCXOOMNO Ha (OHE NPOSBNEHMS MHTEHCUBHLIX 3BallOpanyoOH-
HBIX MNpPONECCOB. ITOMY CHOCOGCTBOBANM pPE3KO BBIPAXKEHHBIE YCIOBHS
apUIHOrO KNMMaTa, Korma creness ucnapenusi (mo 2500 MM B rop) pesko
npeobnazaeT Haf KONHNUECTBOM BhINaTaoImx ocankos (no 200 MM B ro).

I'pyHTOBEIE BOIB! 3TOrO pafiOHa MMENH HANPABJIEHHOE IBHXEHHME OT
rPaHUTHHIX YCTYIIOB uepe3 NPEeNropHyK M ajiioBHaNbHYI paBHUHBI B
DPYCNO JOJIMHH ¢ KaNnsKpeTaMH. YCTaHOBSIEHO YBESIMU€HME CONEHOCTH 3THX
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BOJI M CYIIECTBEHHOE NOBbILLEHHE CONEPXaHNsl ypaHa 10 Mepe MX ynale-
HuMsl OT OBNaCcTH MUTaHMsSI K DPYCITy. ApxelicKue rpaHMTOMIBI MOITH ObITh
HCTOUHUMKOM ypaHa M KamMsl [Jist FPYHTOBEIX BOX, a BaHaIWii MOT 3aKM-
CTEBOBATHCS M3 3eNIeHOKaMeHHBIX nopon yHIaMeHTa.

Pynel MECTOPOKIEHHUSA Vinnuppn ¢opMHpOBanuCh Ha KCIAPUTENIEHOM
reoxuMuueckoMm Gapbepe BHYTpH KallbKpETOB, B 30HE, GJM3KOoi K coBpe-
MEHHOMY YPOBHIO FDYHTOBBIX BOZI.

6.8. MECTOPOXXIIEHHS1 @0OCPOP-PEIKO3EMEILHO-YPAHOBOH ®OPMAIIHH
B IIMHAX C KOCTHBHIMA OCTATKAMH HCKONAEMBIX PHIB

MecTopOKneHus] NONOCHOro THNA (OPMUPYITCS IpH KpaiiHe peaKoM
COueTaHUM GNIArONPUSITHBIX TEONIOTMYECKUX YCToBUi. Pocharu3upoBaHHbIe
DbIGHBIE KOCTH M3BECTHHI B MOPCKHX OTJIOXCHHUSIX pPa3/IMyHOro BO3pacra =
OT HeBOHa 1o HeoreHa — Ha Teppuropuu CHIA (wr. H0xHas Koponusa),
Mapokko, Cupuu, HopnaHuu M JApyTHX CTpaH. OBBIUHO OHM 3aNieraiT
COBMECTHO C YPaHOHOCHBIMHU (ocopuTamu. ONHAKO CKONNEHHUsT KOCTHOTO
neTpuTa, OGOraleHHBIE YPaHOM HacTOJIbKO, YTO MOTYT BBINENATLCS B
KauecTBe CaMOCTOSITENIbHOrO INPOMBIUNIEHHOrO THIIa MECTOPOKICHMM,
BO3HMKAaIT KpaliHe penko. PacCesiHHEIE OCTaTKHM MCKOIIaeMbIX peIG (KocTH,
3yGhl, ueurysi), OGOralieHHEIE yPaHOM, NPHYPOYEHBI K MIMHUCTEIM 1 mepre-
THMCTHIM COPU3OHTaM, KOTOpBbIE 3aHMMAIOT ONpEIENeHHOe crpaTurpaduuec-
KO MOMOMKEHHUE B Pa3pe3e U NPOCNEXHUBanTCst 10 Narepali Ha 3HaUUTENb-
HbIE PacCTOSsIHHUSA.

IpoMemineHHast 3HAUMMOCTE DY A MECTOpOXIEHU IOmOBHOro THIA
onpeneNnsieTcsl MX HEriy6oKuM 3aneraHueM, NO3BOMSIOMMM BECTH OTpaboT-
Ky OTKDBITHIM CHOCOBOY, KOMIIEKCHOCTBIO DYT, comepKamux Kpome
ypaHa ¢ocdaTHOE Chipbe, PENKO3eMENIbHBIE 371eMEeHTHI, KoBallbT, HUKEJIb,
MONMGIEH M LMHK, a Tak)Xe JIETKOCTbI0 MONYYeHHs] KOHLEHTpata nyTeM
IPOCTOro rPaBUTalIKOHHOTrO OCOralleHus! [IIMH.

OnHa M3 YPaHOHOCHBIX TPOBHHLME C MECTOPOXICHUSIMU NonoGHOTO
THNa, NPUYpOUEHHast K TJIMHUCTBIM OTIIOXKCHHSM 0CaIOYHOro qexnia
HaleoreH-HeOreHOBOTO BO3PacTa, pacronaraeTcsi BIONb OKPaKHbl npeBHelf
nnargopMel. PyIOBMEIAOUE FOPUIOHTEI PAa3BUTHL Ha Kpbine KpyIHOH
HONOTOit CHHKJIMHAJIM M 3aJIeraioT IOUTH FOPH30HTANBHO C yTrilaMu najeHust
2-5°.

[naBHO# OCOBEHHOCTHI0 JIOKAJIM3alMK OPYIEHEHHS SIBISIOTCS OTUET-
mMpasl crpaTMrpaduueckasl NPUYPOUEHHOCTH DYHNHBIX sanexeil K nauke
GypOBaTO-CEPBIX MMKPOCTIOMCTBIX TJIMH BEPXHErO ONUIOLCHA MOIIHOCTBIO
1o 200 M, 3aKJ0YEHHOH CpeM TOJNIL 3eNEHOBATO-CEPBIX aNEBPOJIMTOB M
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Puc. 89. Crpatvurpadurueckas Kononka MOPOJ OCAHOYHOIO YexJa

TJIUH, CONEpXalMX OCTaTK¥ BOMNOPOCTIEH M XOMbl HIIOENOB (puc. 89)
OpynieHeHHe NOKanM30BaHO B ONHOM MITH HECKONbKHX FOPH3OHTaX .rmm.
3aTEramnmMX COrnacHo ¢ ofIMM HaMNaCTOBAHMEM TOJNIIH (puc. 90 a),
EZ?;Z:;HM I:\Iltem,uy p};snoriocnmmu TOPU3OHTaMM U3MEHSETCS OT He.pBbI’X ,uc;
B METPOB. bToOpasi cnenuguuecKass uepra

MECTOPOXIEHKS — CBA3L OPYIEHEHMS! C IIOPOIaMH gnpeﬁjﬁiﬁiﬁﬁ?ﬁiﬁ?
THYECKOro  cocrasa, IIpeNCcTaBICHHBIMM TOHKOIE€PECNauBanLIMUC

TJlMHaMH, 00OrauieHHBIMM OpraHMYeCKHUM BEIECTBOM, TOHKOpaCCCHHHbI:/:
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Puc. 90. TFeonormueckue  paspesnl
mecTopoxiendss () ¥ OTAeNbHOIO
pyasoro mnacta (6). o B. H. Hanuesy:
1 — vyersepmmuHeie oTnOXeRus; 2—4
TIHUHbL 2 — W3BECTKOBHCTBLIE C ITPOCHOAMH
Mepreneii, 3 — TOHKOCTIONCTEIE CEPLIE alIeBpO-
nuToBLIe, 4 — 3ENEHOBATO-CEPLIE aneBpoNu-
TOBBIE; § — pymHast 3anexb

[MPUTOM, BKIOUEHUSIMH YEIIYH H KocTeit pwib, yriiehuuMpoBaHHBIMU
paCTHUTENbHBIMH OCTaTKaMH. 'nuHL COmepxar NpUMech KapOOHaTHOTO H
necyaHo-alleBpUTOBOrO MaT€pHana.

Tpersst 0COBGEHHOCTH TIOKAIM33LMK PYTIOHOCHBIX 30H MECTOPOIKIEHHS
33KJTI0YaeTCs B MX IPHYPOUYEHHOCTH K KOHKDETHBIM naneoreorpadpuyecKum
30HaM NPEBHEro MOpCKoro GaccediHa, a MMEHHO K yuaCTKaM npHOpeXHOH
TEPPUTOPHH, OTTOPOKEHHBLIM OT OCHOBHOTO facceliHa CKNOHaMM NOIBOT-
HbIX TONHSTHI, WIH K NaleoBlaiuMHaM Co CMOKOWHEIMH  YCTIOBHMAMMU
OCaJKOHAKONNEHUsT B YyIaneHHH OT IOJIBONHBIX teyeHuit. HspesaHHH
naneopesibet MOPCKOro IHa, BUOMMO, GBI CBSi3aH C naneopyciiaMu Kpae-
BOIi yaCTH NeNbThl. PyOHBIE 3aTI€KHU B NIIaHE HMEIT ($OopMy S13LIKOB, BBITA-
HYTBIX IO HalpaBJlEHUIO naneoreuenuit. Ux oboranieHHHE YYaCTKH T5irO-
TEIT K (HPOHTANBHON 4aCTH TaKuX 3anexeii.

Py/HEIE NINACTH NPOCTIEXMBAITCS HA HEPBBIC KUIOMETDHL, a MHOrma M
gonee. B paspese ux cTpoeHHe Gomnee CNOKHOE: NPOCION TEMHBIX Py IOHOC-
HBIX TJIMH, HachlieHHble DHIOHBIMK OCTaTKaMM M TOHKONHCIIEDCHBIM [1H-
PUT-MEVILHUKOBUTOM, UEPENYIOTCS C IIPOCTIOSIMM CBETIILIX 6€e3pyNHBIX TTIHH.
B LeHTpaJIbHON uyaCTH IJIaCTOB NPONYKTMBHBIX FJIMH pyIHBIE TPOCIIOH
Bomnee MOILHbIE, OBNIOMKH KoCTel phib KPYNMHHE X NIOTHEIC. K nmepudepuu
MOIHIHOCTh KX YMeHblHaeTCH H 3aNexb paC‘IﬂeHHeTCH Ha OTHENILHBIC ponee
Tonkue mnactel (cM. puc. 90, 6). ['paHMiBl INIACTOB B Pa3pe3¢ NOBOJBHO
yeTKHe M ONpeNeNsioTcsl 10 M3MEHEHHIo OKpacKM of CBETNON [O uep-
HO-BypOH.

Py et nonocyaTsie, CNOUCTHIE. MuHepasbHEI COCTaB MX OIHOOGPAa3EH:
FIIMHMCTEIE MUHEpaTIE (45—50 %), cynbhub! Kenesa (10-30 %), xapBoHaTe
(5-18 %), docdaTM3NPOBAHHBIE KOCTHEIE OGIOMKH (5~25 %), mecuyanbie
wactuiet (1- 25 %), rnaykonut (0,1~ 10 %), gpesecHoe opraHuuecKoe Berie-

crBo (1-5 %). .
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I'naBHble NPOMBIINEHHBE KOMIIOHEHTH COCPENOTOYEHH! B dochaTHan-
DOBaHHBIX OCTAaTKaX peI6. PHIGHBIE KOCTH, CNOKEHHDIE (OCHATOM KaNbimsl,
OTHOCSIUMMCS K TpyNne KapGoHaT¢TopanaTuTa, COmEPKaT ypaH, pelKHe
3emiu 1 jio 30 % okcuna docdopa. IpoMbiLIneHHBIMK pylaMu SIBISIIOTCSI
CNoM ¥ JMH3BI, comepiamue Gomee 10 % KocrHoro merputa (o6nomkos
pBIG). YpaH HaKannMBaeTcst NPEXAe BCEro BO BHEIIHMX YacTsIX OCIIOMKOB
Kocreit. Haubonee oborawieHs! UM MeNKHE OBIIOMKM ¥ 0COGEHHO pBIXTIBIE U
TIOPUCTBIE Pa3HOCTH. ITO CBUAETENBCTBYET O KOHLEHTPAUMH ypaHa b ¢doc-
(aTH3NPOBAHHEIX OCTATKAX MCKONAEMBIX PHIG NyTeM copbLMM U3 OMHIBaB-
mx ux Bom. ComepaHMe KOCTHBIX OCTaTKOB YMEHBIUAEICs IO Mepe
YBENHUEHHs: IPUMECH NIECYaHOrO MaTepuaa.

Brimensior nBe rpynine! NONE3SHBIX KOMIOHEHTOR. Ilepyio cocTapnsioT
ypaH, pochop u penkue semau. OHH CBSI3aHBI ¢ KOCTHBIM JETPUTOM HIIHM
OpraHHYeCKUM BEIECTBOM I HaXONsITCsi B COpbupoBaHHON hopme. Koag-
HUMEHT KODPENSIMK CONEpKaHNs! ypaHa C OPraHMYeCKHM BeleCTBOM
paseH 0,93, a ¢ okeunoM docoopa — 0,1. ITH 3NMEMEHTH! SIBISTOTCS: TIIABHEL-
MU IPOMBIUTIEHHEIMM KOMIIOHEHTaMM. Bo BTOpYI0 rpynny BXonsT KoGalsT,
HUKEJIb, MOJTMOLEH M LMHK, KOTOPHIE aCCOLMHUPYIOT ¢ CyNbOUNaMu Kenesa
(rmaBHBIM OBpazoM ¢ IIMPUT-MEJIBHUKOBUTOM) M 0Bpa3ynT coBCTBEHHbIE
MuHepaibl ~ Cynbpunel. OHM OTHOCSATCS K TPyNIE BTOPOCTENEHHBIX
TDOMBIHINEHHBIX KOMNOHEHTOB. ConepxaHMe 3NEMEHTOB CyJbUIHOMN
TPyl HE CBSI3AHO C pacnpeneneHdeM ypaHa. OtMeuaercss obpaTHast
32aBUCHMOCTE CONEPIKAHMST OPraHUYECKOro BEINeCTBa M cyNbdumos. B
LienoM pacnpeneneHie KOMIOHEHTOR PaBHOMEDHOE, Py bt GenHbIe.

Pynuble 3anexu 3aKIToyeHbl B HEIPOHUIIAEMBIX TIMHHUCTHIX TIOPOJax, B
CBSI3M C YeM OHM M30JIMPOBaHB! OT NOA3eMHBIX BOA. B6mM3u nosepxHOCTH
pPYyIbl OKHMCIISIIOTCS, B HUX TOSIBIISIIOTCST THOPOKCUIIBL M CyJIbgaTh! JKeNe3a,
THIIC ¥ BTOPHYHBIE YpaHOBBIE MuHepalne! (orenut). Benencraue BHICOKOro
conepxaHus: CynbOUOOB M OPraHMueCKOro BEIECTBa PYOb CKIOHHBI K
caMoBoO3ropaHuio. HeBRICOKass TBEpHOCTH JIO3BONSIET BECTH OTpabOTKY
PYIHBIX 3all€XKeil pOTOPHBIMU 3KCKaBaTOpaMM M NDUMEHSITh sl oGorarie-
HUS1 Py IPOCTO# cIIoco6 OTMyunBaHus. B nocnegHye rojasl nnst orpaboTKH
OemHBIX pYOHBIX 3anlexell Ha (naHrax MeCTOPOXIEHHIl HCHONB3YIOTCH
METOIB! CKBaXXMHHOM MU IpONOGHUM,

IIpoucxoxneHue OpyneHEHMs] CBSI3BIBAIOT C OCAJOYHO-mUareHeTHuec-
KMM [poHeccoM Ipeobpa3oBaHMsA MOPCKMX O0calKoB, ©OOOrauieHHbIX
OpraHMyYeCKUM BEIECTBOM M (oChaTHINPOBAHHEIM NETPUTOM pBIG. B
WMIOBBIX BOHax IaneobacceiiHa CyniecTBOBaNa BOCCTAHOBHTEJIbHasi CEpo-
BOOOpOOHadA OOCTaHOBKa, OGnaronpusiTHast ONs1 OCaXKIEHHUS! CyNbQHUIOB
TSDKEJIBIX METannos, copbuuy ypaHa M peokKux 3eMens. HauGonee Onaro-
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NPUSATHLIMU 1St CopOLmM ObtmM hochaTH3NpOBaAHHEIE OBJIOMKH Kocrei
peI6. Menkue 06NMOMKH KOCTE# MHOrO pa3 nepeKaThIBajiCh 10 MOPCKOMY
IHY ¥ OMHBANMCh GOJNBIIMM KOJMUECTBOM YPaHOHOCHBIX HIIOBBIX BOM,
BCIIEICTBYE UEro OKa3auch Haubolee ODOTalieHHBIMK ypaHoM. IlpuumH
MacCOBOi TMGENH peIG 1 3aXOPOHEHMH MX OCTATKOB MOIJNO GHITH MHOTO:
CEpPORONOPONHOE 3apaXeHHe, PE3Koe M3MEHEHHME CoCTaBa BOO 3a CueT
NOCTYTINEHUST SINOBUTBHIX BYJNKaHHUYECKHMX ra3oB, PE3KME NEpenannl TeM-
[epaTyphl, U3MEHEHHE CONEBOTO PEXKUMa BOILI 33 CUET MCTIapEeHHs: U 1p.

KOHTpOJILHEIE BOIIPOCH ¥ 3a1aHIA

1. Kakopa NpoMEILIEHHas! 3HAYMMOCTH YPaHOBBIX MECTOpOXKIEHMA B Tiopogax nnatdop-
MeHHoro yexJia? Hasopure ocHOBHEIE YDPaHOBOPY OHbIE hopMatiy.

2. UeM ompeqiensieTcss BOSMOXHOCTh HCTIONE30BAHMS] METONOB MOMIEMHOrO BBILENaUMBa-
rus (IB) npu 3KCIUTyaTaumy MECTOPOXOEGHUA B Iopofiax nnardopMesHoro uexna? Kaxosht
ycroBus npruMesernst meropa I1B v nepcneKTUBh! ero passuTuR? .

3. Kakue reosiorvueckue (paKTophl onpemensior yciloBusi (OPMHUDOBAaHMR YDPaHOBRIX
MecTOpoXIeHMi B Nopopax MiardopMeHHoro yexna (coctaB OCAOUHBIX TOML, TMApOreosiork-
yecKas 0bcTanoBKa)?

4. OxapaKTepusyitte OCHOBHBIE T€OXMMMUECKHME THIIEL IOM3EMHBLY BOJ, OCOGEHHOCTH
MUTPALIMH U OCAXOEH!s ypaHa B IMIEPreHHbIX YCIOBHUSX.

5. Yro onpenelisieT BO3MOXCHOCTH obpasoBaHys MecTopoXieHuii cenen-yparoso#t dopma-
1Mu B necuanmKax? Uro TaKoe 30Ha NNacToBOr0 OKMCIIEHHS] M KaKOBO €€ Py JOKOHTponMpylolee
sHayeHmne?

6. Uro coboit npencTapisAOT pyHLIE TENla PoJNIoBOro THIA, KaKOBHI COCTaB pyx M 3rMre-
HeTHyecKast 30HaJILHOCTb B CTPOEHUH 30H MIIACTOBOrO OKMCIIeHNA?

7. Kakne conyrcTByOLMe KOMIIOHEHTH M3BECTHH HAa MECTOPOXMICHUSX B NeCyaHWKax,
KaKOBB! BO3MOYKHOCTH ¥X FONYTHOTO M3BNeyenHs: NpU 0TpaloTKe MeCTOPOX(IEHNE?

8. HasoBMTe BOSMOXHBIE MCTOYHMKM ypaHa npu (opMMpoBaHMM MecTopox(ueHuil ce-
neH-ypaHoBo# hopMaLmH, NOUCKOBLIE KPUTEPUM U MIPUIHAKH TAKUX MecTopoX IeHuH.

9. Kakosb! ycnoBuR (OpMHpOBaHMs MECTODOXIEHMH GuTyMHO-YpaHOBO#H dopmauuy B
TEpPPUreHHEIX IOpofax M 3aKOHOMEPHOCTH Pa3MELIeHNsl ypaHOBEIX MeCTOpOX iEHU# B MUHEpa-
sHoM nosice I'panre (rinaro Konopano)?

10. KakoBa poMb ryMycoBbIX KHCJIoT B (ODMHMpOBAHMM MECTOPOXJEHWH, MOTOKEHUE
DYAHRBIX TEN B NPOAYKIMBHON ToMile NecuaHnKos?

11. B ueM NposiBNIsiIOTCs: 0cOBEHHOCTH CTPOEHHS U IOJIOXKEHHS DY HBIX TEJl K2 MECTOPOXe-
#un AMBposus-Jlefik (?mocbpocosble” U *niocnecGpocopsie” pynHLIE tena)?

12. Kakos renesuc 6HTYMHO-yDaHOBLIX MecTopoXneHuii?

13. Oxapaxrepusyiite OCHOBHBIE YEPTH FE€ONOrHUYECKOro CTPOCHMS MECTOpPOXIeHYH BaHa-
mvit-ypaHosoit dpopmaly B NECyaHMKax najeopycer.
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}4. Kaxopr! pasmiuus B MOPGOJIOTHMH U YCIIOBUSX JIOKAM3ALMY PYOHBIX TET MECTOPOK-
[EeHUH ceNeH-ypaHOBOH 1 GuTyMHO-ypaHOBOH dopMarmm?

15. KaxoB renesuc mecroposx nernii Bananuit-ypatosoit opmatmn?

16. HazoBure crpaturpauuecKue ¥ IUrolioro-anyabHLE 3aKOHOMEPHOCTH JIOKATU3alyy
PYLHEIX TE€N HA YPAHOBLIX MECTOPOMXIEHUAX B INECUAHMKAX, JIOKANLHO 0BOraleHHBIX OpraHu-
UECKMM BellecTBoM. UeM onpepensinIcs CTPyKTYPHO-MopdOJIoruueckue THIE PYIMBIX TEN U
KaK0Ba POJib TeKTOHNYECKHX HApYILICHUI B IPOCTPaHCTBEHHOM pasMELIEHHY OpyeHeHNRAT

17. B yém nposiBnisioTes: 0cOBEHHOCTH COCTAaBA PYN LMPKOH-YPAHOBLIX MECTOPOXHEHUH U
€ro BIMSIHNE Ha TEXHOJIOrMYecKye THIIEL, CopTa Py N U UsBlleyeHre ypaHa?

18. Kaxve npuskaKy yKashIBaIOT Ha NPOSIBIIEHNE TUIPOTEPMATLHBIX TIPOLECCOB B (hopMu-
POBaHMY DY I LMPKOH-yPaHOBEIX MECTOPOX eHMi?

19. KakoBr! oTuuMreNnbHEte ocoGEHHOCIM MeCTOpOX eV ypaHoBOi hopMaumy B yrie-
HOCHBIX Tommuax?

20. Kax prmsier creneHs MeTamMop¢i3Ma OpraHNYecKoro BEIIECTRE YTilei Ha KOHIIEHTPALMIO
ypaHa ¥ $OPMY €r0 HAXOX TEHUs1?

21, Kax
aKOBb! MOp}IOJIOIUs: YPAHOBBIX PYHHEIX TEl YPaHOBO-YTOMEHEIX MecTopoxneruil u
3aKOHOMEPHOCTH X MPOCTPaHCTBEHHOrO pasMereHnsi?.
22. Kax $opMHpYIOTCS YPaHOBO-YTONLHEIE MECTOPOXKAEHHUS?
23. B k -
AKHX TIPHPONHO-KITMMATHUECKHMX U T'€OJIOFMYECKNX YCIIOBUSIX MOIY! 06pAasoBbI-
BaThCS MECTOPOXKTIEHHS! YpaHoBo# GopMaimm B KamKkperax?
24. Uro TaKo€ KaJbKPETH M K2KOBH! YCIIOBHS UX obpasoparus?
25K
8KOBEL MODGOTIONUSt YPaKOBOPYIHLIX TeN B KaNbKPETax U MUUepalbHbIi coctan pyn?
26. .
KaxoBa poms mpeBHyx KpeMHMCTO-K20TMHOBLIX KOP BBIBEIDUBAHNS B (HOPMHPOBAHNN
YPaHOBbIX MeCcTOpoXiesui B KampKperax?

27. Kaxue reonoruyeckue (aKTOpE! OMpenNeNsoT BO3MOXKHOCTE OBpasoBatms YPaHOBbLIX
MECTOPOXIEHMH B KalbKperax?

28. Onipepenuite reosOrMYECKYI0 HONIMIO TIMHUCTBIX NIACTOB, OBOraleHHBIX KOCTHBIMU
OCTATKAMH MCKOTIAEMbIX PEIC U OCOGEHHOCTH JIOKaMM3alMH B HUX YPAHOBOr0 OpYIEHEHHSL

29. KakoBt! Mop(oJioryst Py IHEIX TEl M X TIONIOMKEHUE B crpaTurpaduuecKomM paape-ae'!

30. Hasopure coctan ypaHOBBIX YR, IPHYPOYEHHBIX K KocTHOMY perpury. Kak on Bmmsier
Ha TEXHOJIOTHIO WX 060ralierust ¥ U3BJeyeHHe NOIYTHBIX KOMIOKEHTOB?

31. Kakos r
CHE3MC MecTopoxerm  docdop-peKosemensHo-yparoBo#t dopMapu B
PJIMHAX € KOCTHBIMYU OCTaTKaMy UCKOMNAeMBIX pri6?

e — . ———— ———— —

3AKIIOYEHHE

ATOMHasi 3HEpreTHKa MMeeT LEeNbi psifi MPEMMYIUECTB IEpen
OBBIMHBIMH TOTIMBHBIMU 3NEKTPOCTAHLMAMHU. Bo MHOTHX BBICOKODA3BHTEIX
KanuTaNMCTHUECKMX CTpaHaX, TaKHX, KaK ®paHuus, Benerus, yxe bonee
[IONIOBMHBI BCEil-3HEPrHH MPOU3BOAUTCS ATOMHBIMH 3NEKTPOCTAHLHKAAMH. B
Da3NIMyUHBIX CTPaHax MHUpa B HaCTOSIUEe BPEMs paGotaer okono 400 atom-
HBIX CTaHHMIi ¥ BO MHOTMX CTpaHaX, B TOM UHCIIC M B CoperckoM Corose,
[IaHUpYyeTCsl JanpHellee pa3suTHe aTOMHOIi SHEpreTHKH, yTO TpebyeT M
nanbHedIero pacluupeH s CHIpHEBO 6a3bl ypaHa.

Bollblioe BHHMaHUE  YCKOPEHHMI0 Iporpecca B NOMCKaX YpaHOBBIX
MECTOpOXIEHUA ynmensier MATATI, cucreMaTMuecKH OpraHM3yiee
MEXIyHapOIHEIE COBEIIaHHUs 110 O6MEHY ONBITOM reoNoriH ypaHna. Ha 27-M
MexTyHapomHOM FeoJIOrMyYECKOM KOHrpecce B T MocKBe 0 HHUIIMATUBE
PYKOBOICTBA MATAT3 6pin  OpraHHM3OBaH crielMalbHbI  CUMIIO3HYM
»MeTalNIOreH)s] ¥ MECTOPOXOEHMst ypaHa”, Ha KOTOpDOM 3aCiIylIaHO 44
NOKJana, NpencTaBleHHbIX U3 17 cTpaH. OprkOMHTETOM MATAT3 uapatwor-
Cs1 epHofMuecKHe 0630pBI N0 CHIPBEBOH Ba3e ypaHa, ero MPOU3BOICTBY H
NepCreKTMBaM pa3BHTHSL.

HHTeHCUBHOE Pa3BUTHE reoNoropa3BenouHbx paboT Ha ypaH B IOCIeEn:
Hee MNEeCATHNIETHE NPUBENO K OTKPBITMI0 YHHKAIBHBEIX IIO maciTaby H
KauecTBY DYI MECTOPOXIEHMH B Apcrpanun ¥ Kanane. Hosbie KpynHBIE
MeCTOpOXIEHNUs ypaHa BBISIBICHH B Hurepe, bpasunumu, HamuGum.
O6ye pa3BenaHHble 3aliackl ypaHa KalnuTaliCTHUECKNX W pasBUBAIOIIINX-
cs1 cTpan no ueHe no 80 non/kr oneHupaotes B 1600—1700 mne. 1. Beon B
JKCIyaTalMi0 MeCTOpOXIeHui 6OoraTelX pyn B Kanape u ApcTpanuu
IPHEBEN K CHIXEHHIO LIEH Ha ypaH, KOTOPHIE IO PaSOBBIM CHEIIKaM B 1986 r.
coctapunu 43,3 pon/kr. U ecim M3nepXKKH TNPOM3BOACTBA. YPaHOBBIX
xonuentparop B CIIA M 3anapmHoeBponeficKMX CTpaHax OLIEHHBAKTCSH
3apyBeXHBIMHU CTIELMalINCTaMy B 85,5—90,7 non/Kr, To Ha HOBBIX PYIHMKaX
Apcrpanuu ¥ KaHafpl OHM COCTaBIISIIOT COOTBETCTBEHHO 39 u 31 mon/kr.
OuepenHOCTh OCBOEHHMSI YPaHOBBIX MECTOPOXKIEHMI Da3JIMyHHX THIIOB B
GrupKaiinme roabl 6y neT OnpenelIsThes MPEXe BCEro CTOMMOCTBIO TIpows-
BONCTBa ypaHOBBIX KOHUEHTpaToB. IloatoMy B KauecTse Haubonee mnep-
CIEKTHBHBIX POMBIILIIEHHBIX TUIIOB MECTOPOXKIEHUH BBIIEIISIOTCS: MECTO-

pOXmeHus1 “Hecornacusi” u B necyaHuKax”’.
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CHuxeHue CTOMMOCTH noBBuM YPaHa BO3MOJKHO 33 CYeT KaK BBISIBIIEHHS
HOBBIX MECTODOMIEHHH COraTeIX DyH, TaK M HMCIOJb30BaHMSE nporpec-
CHUBHBIX CIIOCODOB JOGBUM M COBPEMEHHBIX TEXHOJIOTHii KOMIINIEKCHOFO
OCBOEHHS py L.

Bce Gobluee NpuMeHEHME B HPOMBILLIEHHOCTH nonyyaer croco6 nop-
3eMHOTO BhuLenaunsanus (IIB) ypaHoswix pyn uepes CKB&JXMHBI, B ION3EM-
HBIX TOPHEIX BBIDaOOTK&X, HA NMOBEPXHOCTH B INTabENSIX OTBUTBIX BenHbIx
pya. CkeaxknHHast nobbiua cnocoboM JIB camxaer pacxomp! Ha IONyuyeHHe
KOHLIPHTpaTa HE TONIBKO H3-3a BHEIPEHHs] NPOrPECCHUBHON TEXHONOTMH
IOo6bIyM, HO M Gnaromapst pa3paboTKe METONOR MONYTHOrO H3BNEYEHHUSI
TaKHX l;[eHHbIX TIONYTHBIX KOMIIOHEHTOB, KaK CeNeH, MONMGMEH, peHMil,
BaHaluK, CKaHmuit ¥ np. HMpOKue NepeneKTUBb MON3eMHOrO BhILENauH-
BAHHS ypaHa M CONYTCTBYHLMX KOMIOHEHTOB NDENBbSBISIOT HOBHIE
TpeObOBaHMsI KaK K H3YUCHHI0 MECTOPOXIEHHI, IPUrOOHBIX NS OTPaGOTKH
JIaHHBIM CTIOCOGOM, TaK M K M3YUEHHMI0 GUSMKO-XHMHMUECKHMX OCHOB 3TOrO
npouecca.

Pynsr MHOTEX ypaHOBEIX MeCTOpOXneHHM COlepXKaT BaXXHuIE COMYT-
CTBYIOLIME KOMIIOHEHTEI — 30I10T0, cepebpo, MonubneH, tdochop, penxose-
MENLHLIE 3TICMEHTH!, CEJIEH, BaHAIMii, peHwuil, CKaHIuii, BoNbdpaM U np.
llonyTHOE M3BNEUEHHE HEKOTOPHIX M3 HMX OCBOEHO NPOMBIIIIEHHOCTRIO.
OnHako Ha MHOTMX MECTODOXIEHHUSIX LIEHHBIE CONYy TCTBYIOLIHE KOMIIOHEH-
Tbl YXOQSIT B OTBANbl M XBOCTHI OBOraTUTENbHBIX GabpyK. 3ataua reonoros
COCTOMT B OpraHM3aliMM NETallbHOTO M3y YeHHst COCTaBa Py, ¢opMBI HaxOX-
JCHHST M Da3MEPOB COMYTCTBYWIMX KOMIIOHEHTOB, 2 TEXHONOrOB — B
Pa3paboTKe paLMOHaNBHBIX TEXHOJIOTMIA Mx M3BNeyeHus. Ocobkiit MHTEpeC
B HaCTOsee BPEMs NPENCTAaBIISIET OPraHM3aIMst NOMYTHOrO M3BIEYeHMsE
U3 DY pENKHX M PAaCCESTHHBIX 3NIEMEHTOB.

Bce Gonee umpokoe npuMeHeHe crnocoGa 1B HapsiOy ¢ olpeneNneHHbIMU
9KOHOMHMYECKHMMM BBIFOJIaMH CTAaBUT B KAueCTBE NIEPBOOUEPENHOM npotne-
My OxpaHBl OKpyXaiwe# cpems! M DalMOHANBHOTO HCIONB30OBAHUS ee
PECYpCoB, NPEBPATUBIIYIOCS: B YCIOBUSIX PA3BUTHSI HAy4YHO-TEXHMUECKOl
DEBOTOLMHU M GYPHOro poCTa MPOMBILUIIEHHOYO TPOM3BONCTBA B OOHY U3
aKTyalbHEHIIMX IIPOGNeM COBPEMEHHOCTH.
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