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1.1. IMTPOI'PAMMA JUCIHUITJINHBI
«OCHOBBI YUYCHUA O IMOJIC3HBIX NCKOIIACMBIX>

Oopa3oBarenbHblii cTaHgapt. [loHsATHE O MECTOPOXKACHUSX, TOJIE3HBIX
HUCKOMAaeMbIX; o0pa3oBaHHME U Ppa3MEIICHHWE MarMaTU4ecKux U  (IIrouIHO-
MarmMaTH4YeCKuX (kpucTaIM3aHOHHBIE, JIMKBAI[MOHHEIE, IIErMaTUTOBLIE,
KapOOHATHUTOBBIC MECTOPOXKICHHS), TUIPOTEPMAIBHO-MArMaTUYECKUX "
THAPOTEPMAITBHO-0CAA0YHBIX  (allOTpaHUTOBBIE M TPEH3CHOBBIC, CKapHOBEHIE,
nop(upoBbIe, JKWIbHBIC, BYJIKAHOTCHHBIC), THIPOTEPMATHLHO-WHMUILTPAITMOHHBIX
MECTOPOKICHUH; MECTOPOKICHUI KOp BbIBETPUBAHUS u OCaJIOYHBIX;
METaMOP(PUIECKUX MPOIECCOB B 00PAa30BAHUH MECTOPOKICHUM.

Cemectp VI Cemectp IV
. HEeBHas hopMa 3aounas Gpopma

Brer yueouoit pabote: g6yquI/IH(b(‘{I;CBI) 06y‘ICHI/I}(Ib (facm)
OO0uasi TPy10€eMKOCTH 100 100
AACIIUTTHHBI

12
AyIMTOPHBbIE 3AHATHS 45
Jlexknuun 15 6
[IpakTryeckue 3aHITHUS 30 6
CemuHapbl - -
JlabopaTopHbie pabOTHI - -

88
CamocrosiTeibHas padoTa 25
KypcoBoii mpoekT (pabora) | - -
Pacuérno-rpaduueckue - -
paboTHI
Pedepatsr - -
KoHTposabHbIe pabOThHI - 1
By uToroBoro KOHTpoIIsI HK3aMEH IK3aMEH

2.1.2.PABOYAS NIPOTPAMMA JUCIUIIJIMHBI
«OCHOBBI YYEHUA O ITOJIE3HBIX UCKOITAEMBbIX>»

Heap aucuumianHbl. "OCHOBBI YUYEHHS O IMOJIE3HBIX HMCKOMAEMBIX' SIBIISFOTCS
OHOM M3  OCHOBONOJAralIIMX  00WEnpo(eCCHOHANBHBIX  JUCLUUIUIMH B
0o0pa30BaTeNIbHOIl NIporpaMme MOJArOTOBKM AMILNIOMUPOBAHHOTO CHEMAIUCTA -
ropHoro wuHxeHepa. OHu Oa3upyercsd Ha 3HaHMSX, IOJIYYEHHBIX B IpoOIecce
W3y4YCHUs JUCHUIUIMH. ©CTCCTBCHHOHAY4YHBIX ((QH3MKH, XUMHH, TC€OXUMUH),



obmienpodeccnoHabHBIX  (00IIel, MCTOPUYECKOH M CTPYKTYPHOH T€0JOTHH) H
CTeNUaNbHBIX (MHHEpANIOTUH, nerporpaduu U (GOpMaMOHHOTO aHanu3a). B cBoro
oyepenb, 9Ta AWCHUIUIMHA CIY)XHT TEOPETUYECKOM OCHOBOHM ISt BBIICICHUS
IPOMBINUICHHBIX TUTIOB MECTOPOXKICHUH MOJE3HBIX MCKOMAEMbIX, a TAKKE CITY)KUT
MH()OPMAIIMOHHBIM TIOJIEM JIJIS PSIZia IPYTUX CHENUATbHBIX AUCIUTILIHH

3agaun w3ydyeHus AucuumMHbL.  [IporpamMma nucnummHel «OCHOBBI
YUEHHSI O MOJIE3HbIX UCKOMAeMbIX>» HApaBJIeHa Ha MPUOOpETEHNE HEOOXOAUMBIX IS
CTYJIEHTOB OOIMX Te€OJIOTUYECKUX 0a30BbIX 3HAHUU MO T'E€OJIOTUH MECTOPOKIACHUN
MOJIE3HBIX HCKOMAEMBbIX, YCJIOBUAM HX (QOPMHUPOBAHUS U 3aKOHOMEPHOCTAM
JIOKAJIN3a1UU MTOJIE3HBIX UCKOMAEMBIX B PA3JIMYHBIX I'€OJIOTHYECKUX CTPYKTypax.

Hayuuts crynenra:
- ONIPENENATh BELIECTBEHHBIM COCTAaB Pa3jWYHbIX BHIOB IOJIE3HBIX
VCKONAEMBIX U ONPEIEATh UX TEHETUYECKUM THIL,
- COCTaBIISITh I'€OJIOTMYECKOE OIMCAaHUE MECTOPOXKICHUN IIOJIE3HBIX
UCKONAeMBbIX 110 Tpa)uueCKUM U TEKCTOBBIM MaTepHasam;

Ilepeyenb AUCUMILIMH, YCBOEHHE KOTOPbLIX HEOOXOAUMO /IJIs1 HM3Y4eHHs

Kypca «OCHOBBI YYeHHUS O MOJIE3HBIX HCKOMAEMbIX».

VYcnemHoe OCBOGHHE MaTepHalOB pacCMaTpMBaeMON TUCHMILUIMHBI TpeOyeT
0a30BBIX 3HAHMKA CISAYIONIUX TIEOJOTHUYCCKUX JHUCIUIUIMH. OOIeH TI'COJIOTHH,
CTPYKTYPHOM I'€0JI0THH, MEHEPAIOTHH, TIeTporpadum.

O0béM TUCHUIVIMHBI ¥ BHABI Y4eOHOI padoThI

Cemectp VI Cemectp IV
. HEeBHas popMa 3aounas popma

Brer yueouoii pabote: OI[6Y‘{CHI/IH¢)(‘{I;,CBI) 06y‘ICHI/I}(Ib (facm)
OO0masi TPy10eMKOCTh 100 100
AACIIUTTHHBI

12
AyAUTOpPHBIE 3aHATHUSA 45
Jlexumm 15 6
[TpakTHyeckue 3aHsTUS 30 6
CemuHapbl - -
JlaGopatopHbie pabOTHI - -

88
CamocrosiTesibHasi paboTa 55
KypcoBoii npoekr (pabora) | - -
PacuérHo-rpaduueckue - -
paboThI
Pedepatsr - -
KoHTpoabHbie paboThI - 1
By uToroBoro KOHTpoOJIst HK3aMEH 9K3aMEH




NeNe
I

Conepxanue y4e0HOro MmarepuaJjia

IIporpamMmma J1eKIIMOHHOTO Kypca

Conep:xkanue NpOBOAUMOIO 3aHATHUS

OO0mue ceenenns o IN.

OcHOBHbIE TOHATHUS U TepMUHBL. CBOJIHAsI TEHETUYECKAS
knaccupuxanus. Cesspb [IM ¢ mokaabHBIMU CTPYKTYpPaMHU.
BermecTBeHHbIN COCTaB, TEKCTYPhI U CTPYKTYpHI TTH.
Mopdonorus ten ITH.

MarMaToreHHO-MeTacOMaTHYeCKAasl TPyINIa MeCTOPO:IK-
aenuii. O01as XxapakTepUCTUKAa MarMaTHIeCKUX
MECTOPOXKIeHUH. JINKBAITMOHHBIE MECTOPOKICHHUS.
DKCIJIO3UBHBIE M KPUCTAITU3AIMOHHBIE MECTOPOXKICHUIM
(a;IMa30HOCHBIM, XPOMHUTOBBIH, THTAHO-MarHETUTOBBIH,
BaHAME€BO-KEJI€30-MEIHBIN, allaTUTOBBIM,
peAKOMETaIbHBIH KOMILIEKCHI).

KapOonaTuroBbie MeCTOPOXKIAEHUS. Y CIIOBUS
oOpa3oBaHMsl U MUHEpaJIbHBIN cocTaB. ['eonornueckoe
CTpoeHHe (DIOTONMUTOBBIX, ATATUT-MAarHETUTOBBIX U
peAKOMETaTbHBIX KapOOHATUTOB.

IlermaTuTOBBIE MECTOPOKACHUSI. Y CIOBUS 00Opa30BaHUS.
Mop@donorust © MUHEpaIbHBIN COCTAB MErMAaTUTOBBIX TE.
Kepamuueckue, XpycTaneHOCHbIE, pEIKOMETANIBHBIEC U
CJIIOJIOHOCHBIE TIErMAaTHUTHI.

IocTmarmaTn4yeckne MeCTOPOKICHHS.
[ToctmarmaTuueckue py1o00pas3yroiue nporecchl:
[Tpupona pacTBOpOB, COCTaB paCTBOPOB, IPUUKHBI U ITyTH
UX JBIKEHUS, POPMBI IEPEHOCA U MEXAHU3M OCAXKIACHUS
MUHEpaJIbHBIX BEWIECTB. POJIb MHEBMATOIUTOBBIX U
METAaCOMAaTUYECKUX ITPOLECCOB B pyL000pa30BaHUH.
CxapHoBbIe MecTOpPOKAeHHs. THIIBI CKAPHOBBIX
MecTopoxaeHUl. CKapHbI U py/Ibl.

AJILOMTHTOBBIC U I'Peii3eHOBbIE MECTOPOKICHUS.
I'maporepmanbHbie MeCTOpPOKACHUA. [ naporepmanbHble
M3MEHEHMS BMEIAIOIIMX OPOa U opyaeHeHue. dusnko-
XUMHAYECKUE U TEPMOAU-HAMAYECKUE YCIOBUS
pynoob6pasoBanus. Knaccudukanus rugpoTepManbHbIX
MECTOPOKICHUN

KoJs-Bo
gac.
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MecTOpO:KIeHNsI KOP BHIBETPUBAHMUS.
DU3UKO-XUMUYECKHE YCIIOBUSI U MUHEPAIIBHBIN COCTaB,
T€OXUMUYECKHE OCOOCHHOCTH KOP BHIBETPUBAHUS.
Tunuaable 0COOEHHOCTH MECTOPOXKICHUN B KOpax
BBIBETPUBAHUSI.

Ocanounsie MecTopoxaeHnsi. OCOOEHHOCTU 0CaIOYHBIX
MECTOPOXKACHUIN U MPEAMOCHITKA UX 00pa3oBaHusl. T UTTbI
OCaJI0YHBIX MECTOPOKIACHNN. MeXaHOTreHHbIE
MECTOPOXKAECHUS U POCCHINU. POCCBHINHBIE MECTOPOKIECHUS.
Tune! poceelnen

[Ipenmocsiaku 00pa3oBaHUs POCCHINEH

Meramopdu3oBaHHbIe U MeTaMOP(OreHHbIe MeCTO-
poxnenusi. OOue 0coOEHHOCTH MECTOPOKAEHUM. TUIIBI
MECTOPOKICHUMU.

UTOIoO

IIporpaMma mpakTHYeCKOro Kypca

HanMeHoBaHue npakTH4ecKHX padoT

HcTopust TOpHOTO TIPOU3BOACTBA (ITPOCMOTP BUAMODHIIBEMA)

1 Onucanue npencTaBUTENbHBIX TUIIOB MECTOPOXKACHUN
Kaacc-nmkBanumoHubie MecTopo:kaenusi. Tun cynsdumaHo-
MEJIHO-HUKEJEBBIE B OCHOBHBIX U YJIBTPOOCHOBHBIX
KoMIuIeKkcax. HopuiibCkuit pyiHbIi palioH (MECTOPOXKICHHE
Hopwibck 1). OTBEeThI Ha KOHTPOJIBHBIE BOIPOCHI.

Knacc- panHeMarmaTudeckue MecToposkaenusi. Onucanue
TUIIOB MECTOPOXKAECHUHN - THUI — anMa30HOCHbIE KEMOEPIUTHI
Y JaMIpouThl. MecTopoxkaeHue anMas3oB 3anagHoil AKyTuu.
(Mano-baryoounckuit, Jlanbiko- AJTaKUTCKAH,
Bepxuemynckuii, Onenenckuii u Anganckuii). KoHTpobHBIC
BOIPOCHI.

Kaacc- mozaneMarMaTu4ecKue MeCTOPOKACHUS .
OnucaHue TUIIOB MECTOPOKACHUM. THUIT —XPOMUTOBBIE.
Kemnupcaiickuii XpOMUTOBBIN MacCHB. KOHTpOJIbHBIE
BOIIPOCHI U 3aJIaHHUS.

Knace — kapOoHaTUTOBBIE MeCTOPOKAeHUsI. OncaHue
TUIIOB MECTOPOXKIACHUM. THUIl — IEPOBCKHUT-
TUTAHOMArHETUTOBBIE, (DIIFOOPUTOBBIC, PEIKOMETAILHO-
nupoxJIopoBeie. Mectopoxaenus KoBnopckoro maccusa.

15

Kon-
BO
yac.



6 Kanacc —nmermatutoBbie MecTOpokaeHusi. Onucanue Tunos | 4
MeCTOpOXIeHui. Tun — kepaMuueckue, MyCKOBUTOBBIE,
peIKOMETaIbHbIC MIETMATUThI, IIBETHBIX KAMHEH, anaTUT-
He(EeITMHOBBIE MECTOPOKICHUS.

7 XapakTepucTHKA reHeTHYEeCKUX THIIOB MeCTOPOKICHHU I 4
JIK30r¢HHOM U MeTaMOpP(OreHHOMN CepHid.
1. MecTopok/ieHHUsT KOp BbIBETPUBAHUS. XapaKTepUCTUKA
BEILIECTBEHHOI'O COCTaBa pyd. TeKCTYpHO-CTPYKTYpHbIE
ocobeHHOCTH pya. [IpuMepsl TUITOBBIX MECTOPOKICHUH.
2. MecTopokeHus 0CaJ0YHON IPYIIbI. XapaKTEPUCTHUKA
BEILIECTBEHHOI'O COCTaBa pyd. TeKCTYypHO-CTPYKTYpHbIE
ocobeHHOCTH pya. [IpuMepsl TUITOBBIX MECTOPOKICHUH.

8 XapaKkTepuCcTHKA TeHeTHYECKUX THIIOB MeCTOPO KIeHUI 4
IK30r¢HHOM U MeTaMOP(POreHHOH cepuil
PocchlnHbIe MECTOPOXKAECHUS MTOJE3HBIX UCKOMIAEMBIX.
XapakTepuCcTUKa BEUIECTBEHHOTO COCTaBa pyA. TekcTypHoO-
CTPYKTYpHbIE 0COOCHHOCTH pyA. [IprMepbl THIIOBBIX
MECTOPOKICHUU.
Mecropoxaenuss metamopduaeckoir 1 MeTaMop(U30BaHHON
rpynn MetaMmop(dorenHoi cepuu. XapakTepucTuka
BEILLIECTBEHHOI'O COCTaBa Py. TeKCTypHO-CTPYKTYpHbIE
0co0eHHOCTH pya. [IpuMepsl TUITOBBIX MECTOPOKIACHUM.

UTOIO 30

Pexomenayemast iurepatypa no J1MCHUILIMHE

OcHoBHa4:
1. Mumtotur A.I'. I'eonorus. - YaeOHuK a1 By30B. - M.: Beicmas mkomna, 2003

2. CmupHOB B.W. T'eonorus moje3HbIX UCKOMAEMbIX - YUEOHHUK IJIsI BY30B, -
M.: Henpa, 1989-326.

3. [TankpatreeB I1.B., Hamibiruna A.C., Hamnsiruna M.C. OCHOBBI y4€HHSI O
MOJIC3HBIX ~ HMCKOTMAeMbIX: MeEToauYecKnue yKazaHus K  J1abopaTopHOMY
MPAKTUKYMY 110 MarMaTHYeCKUM U (IO THO-MarMaTHYeCKHUM MECTOPOKICHUSIM.
- Openoypr: 'OY OI'Y, 2003.- 64

4. Crapoctud B.M., HrnatoB II.A. I'eosoruss moJ€3HBIX HCKOMAEMBIX.-
VYuebnuk 17151 By30B. - M.: Uz3n. MT'Y, 1997 - 304.
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1. bakupoB A.A. I'eonorust u reoxumus HePTU U raza. - Y4eOHUK i1 BY30B.-
M.: Henpa, 1995.

2. Kosane A.A. BaxHneiine ckapHOUAHbIEC U TTOJIUTEHHBIE MECTOPOKICHUS
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4. Mumotun  A.I. Teonorus U pa3Begka MECTOPOXKICHUNU TOJIE3HBIX
HCKOTIaeMbIX. -Y4eOHUK 17151 BY30B. - M.: Henpa, 1989 - 296.

5. Mumotun  A.I'. T'eosoruss W TPOMBINUICHHBIE THUIIBI MECTOPOKICHUM
IIOJIE3HBIX UCKOITaeMbIX. YUueOHOe 1Tocodne B 3-X yacTtax, yacth |. O0mas. -
M.: TTAUMC, 1999 -80.

6. Mumotur A.I'., Aaapocosa H.K. OcHOBBI (hopManimoHHOTO aHaIM3a MpU
MPOTHO3UPOBAHUHU TOJIE3HBIX UCKOMAEMBIX. - YUeOHOe TocOOUe JIJIsl BYy30B.
- M.: MI"'OY, 1996-296.

7. OCHOBBI  METaUIOTEHUYECKOTO aHaNMM3a  MPU  TEOJIOTHIECKOM
KapTHUpOBaHUU. MeTaJJIOTeHuUsI re0JuHaMHUYeCKUX 00CcTaHOBOK. - M., 1995 -
486c. Pockomuenpa, I'eokapt, MAHIIO).

8. Il.Copoxtun O.I'., Crapoctun B.W., Copoxtun H.O. - DBomronus 3emiau u
POUCXOKICHUS TOJIE3HBIX MCKOMaeMbIX. M3BecTusi cekuuu Hayk o 3emiie
PAEH. -M.: MI'VY, 2001r., Bei1I. 6,c.5-25.

2.1.3.CAMOCTOSTEJBbHASA PABOTA CTYAEHTOB (55YACOB)

3HaKOMCTBO C OCHOBHOW M JIONOJIHUTEIBHOW JUTEPATYpOl MO IUCHUILIIMHE
yaeOHoro kypca «Iloje3Hbie HCKOTIaeMBbIE.

3HAKOMCTBO C Hay4HO-IIOMYJISIPHOM JINTEPATYpOil, a TAKKE C MEPUOANYECKUMU
WU3IAHUSMHA 110 OCHOBAM TIE€OJIOTUM MECTOPOXKACHUM IIOJE3HBIX HCKOMAEMBIX U
MHHEPAIBHBIM pecypcaM Poccun u mupa.

ITouck B IHTEpHET HOBBIX JaHHBIX 110 U3yYAaEMBbIM pa3/ieiaM.
Tembl AJ11 CaMOCTOSTENILHOTO U3yYEHUSI:
1. DnureneTnyeckre MECTOPOKACHHUS.
2. Oco0eHHOCTH KPYMHBIX MECTOPOKIACHUS
3. TexHOTeHHbIE MECTOPOXKICHUSI.
4.T'eonoruueckue CTpyKTypbl MECTOPOXKACHUN MOJIE3HBIX HCKONAEMBIX.
5. I'nobanbHbIE U pErHOHANbHBIE 00Pa30BaHNS MECTOPOKICHUI.

IlepeyeHb BONPOCOB I NPOBEAEHUS KOHTPOJIBHOI padoThI
1. BeurecTBeHHBIIT COCTAB MONE3HBIX HCKONAEMBIX, TEKCTYPBI U CTPYKTYPHI PYA.

2. JIukBaIrmoHHBIC MECTOPOKICHHUS.
3. PanHemarmaTtudeckue MECTOPOXKICHUS.



4. TlozgHEeMarMaTu4ecKue MECTOPOXKICHUS.

5. KapO6oHaTUTOBBIE MECTOPOXKICHUSI.

6.IlermaTiTOBBIE MECTOPOXKIICHHSI.

7. CkapHOBBIE MECTOPOK/ICHHSI.

8. ANBOUTUTOBBIE MECTOPOXKICHHUS.

9. I'pelizeHOBBIE MECTOPOXKICHHUS.

10.I'uxpoTepmaibHbIe MECTOPOIKICHHSI.

11.MecTopOXIeHUsT BBIBETPHBAHYIS.

12 .Ocano4nbie MECTOPOKICHUSI.

13.Ocob6eHHOCTH 0Ca0OYHBIX MECTOPOKICHUHN U MPEANOCHUTKA UX 00pa30BaHUs.
Tunbl 0CaTOYHBIX MECTOPOKICHUM.

14 MexaHOTr€HHbIE MECTOPOKIEHUS U POCCHIIN.

15.Pocceinablie MecTOpOoxkAeHUS. THIIBI POCCHINEN.

16 Ilpenmnockuiku 06pa3oBaHKs POCCHITICH.

17 AnmroBuanabHbIE POCCHITIH.

18 IlpontoBuanbHbIE POCCHIIH.

19.ITpubpexHO-MOPCKHE POCCHIIH.

20 IlpencraBienus o MexaHu3Max 00pa3oBaHUs POCCHITEH.

21 XeMoreHHBIE 0CaI0YHBIE MECTOPOXKICHUSI.

22.0co0eHHOCTH OCaOYHBIX MECTOPOXKACHMI, OOpa30BaHHBIX W3 HWCTHUHHBIX
pacTBOPOB.

23 IlpencraBnenus 06 0Opa30BaHUU COJIEH.

24 MecTopoxxaeHusi, 00pa30BaHHBIE U3 KOJUIOUAHBIX PACTBOPOB.

25.0061mue 4epThl MECTOPOKICHHIA.

26 Ilpencrasienus o pyaooOpa3oBaHUH.

27 bnoxuMu4ecKre MECTOPOKICHUS.

28 MecTopoxaenust pochopuToB.

29.0cano4yHbIe MECTOPOKACHHS TOPIOYNX MOJIE3HBIX NCKOMAEMBIX.

30.CemuMeHTAIIMOHHO-TUATCHETUYECKIE KOHIIEHTPAIlMA METaVIOB B YEPHBIX
CJIaHIax.

31 MecTopoxaeHust KapOOHATHBIX U KPEMHHUCTBIX MOPOJI.

32.001111e 4epThl AMUTECHETUYECKUX MECTOPOKICHUM.

33 MecTopokaeHusl, CBSI3aHHBIE C TPYHTOBBIMU BOJIAMHU.

34 MecTopoKaeHus B apTe3UaHCKUX OaccerHax.

35 MupunbpTpaiioHHBIE MECTOPOKICHUS.

36.9kchrIbTpaIInOHHBIE MECTOPOKICHUSI.

37 Metamopdu3zoBaHHbIE U METaMOP(POTEHHBIE MECTOPOKICHUSI.

38.0co0eHHOCTH KPYITHBIX MECTOPOKICHHIA.

39.TexHoreHHbIE MECTOPOKICHUSI.

40 I'eonormueckre CTPYKTYPbl MECTOPOKICHUH MOTE3HBIX NCKOMACMBbIX.

2.1.4AMETOINYECKHE PEKOMEHJAIIMHU 11O ITPOBEJIEHUIO
NMPAKTUYECKHUX 3AHSITUN

3aﬂaHI/I}I K IIPAKTHYCCKHUM pa60TaM BbIJAIOTCA IIPEIIOJaBaTCIEM COIJIaCHO
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paboueil mporpaMMbl TUCIUTIIIUHBI.
[TankpateeB I1.B., Yamneiruna A.C., Yanneiruna M.C. OCHOBBI y4€HUS O
MOJIC3HBIX MCKOIMAaeMbIX: MeToaudyeckue ykazaHusi K J1abopaTOpHOMY MPaKTHKYMY

0 MarMaTM4yeckKuM M (QIIOUJHO-MArMAaTUYECKUM MECTOPOXKIEHUSIM. - OpeHOypr:
oy ory, 2003.- 64

IIpumMepHbIe 32 1aHUA K MPAKTHYECKUM padoTam.

Ne HauMeHOBaHMe MPAKTUYECKHUX PAdOT

n/m

1 HcTopust ropHOTO MPOU3BOACTBA (IPOCMOTP BUANO(PHIHEMA)
2 1 Onucanue npeacTaBUTENLHBIX THIIOB MECTOPOKACHUI

Kaacc-imkBanuoHHbie MecTOpO:KIeHust. Tun cynbumaHO-MeaHO-
HUKEJIEBbIE B OCHOBHBIX U YJIBTPOOCHOBHBIX KOMIUIEKcax. Hopunbckui
pyaHbIi paiion (Mectopoxaenue Hopuibek 1). OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHI.

3 Kiacc- panHeMarmaru4yeckue MecTopoxkaeHus. OnucaHue TUIOB
MECTOPOXKACHUIN - TUIl —aaMa30HOCHbIE KEMOEPIUTHI U JJAMITPOUTHI.
Mecrtopoxaenue anMasoB 3anaanoit Axyruu. (Mano-baryoouHckwid,
Janapiko-Anakurckuid, BepxaemyHckuii, OneHeHCKUI 1 AJTaHCKUIA).
KoHTpoapHbBIE BOITPOCHI.

4 Kiiace- mo3gaemarmaru4yeckue MecTopoxkaeHusi. OnucaHue TUIIOB
MeCTOpOkaAeHuM. Tun —xpomurossle. Kemnnpcanckuid XpOMUTOBBIN
MaccuB. KOHTpOIbHBIE BOIPOCHI U 3a1aHUS.

5 Knace —xkapOoHaTuTOBBIE MeCTOPOXKAeHUS. ONMCaHUE TUIIOB
MECTOPOXACHUM. TUIT —IePOBCKUT- TUTAHOMArHETUTOBBIE,
(bI0OPUTOBBIE, PEIKOMETAILHO-TIUPOXJIOPOBbIE. MecTOpoKIeHUs
KoBnopckoro maccusa.

6 Kiaacc —nermaTuroBbie MECTOPOKICHUA. OnucaHue TUIIOB
MCCTOpO)K,Z[CHI/II\/’I. Tun — KCPaMHUUYCCKUE, MYCKOBUTOBEIC,
PE€AKOMCTAIbHBIC IICTMATUTHI, IBETHBIX KaMHEH, aHaTI/IT-HC(bCJII/IHOBLIC
MCCTOPOKIACHHA.

7 XapaKTepUCTUKA FeHETUYECKUX TUIIOB MEeCTOPOKICHUN IK30T eHHOM
A MeTaAaMOP(OreHHOM Cepuil.
1. MecTopok/ieHUsT KOp BbIBETPUBAHUS. XapaKTepUCTHKA
BELIECTBEHHOI'0 COCTaBa pyl. TeKCTypHO-CTPYKTYpHbIE OCOOCHHOCTH
pya. [Ipumepsl TUIIOBBIX MECTOPOXKICHUIA.
2. MecTopokeHus 0CaJ0YHON IPYIIbI. XapaKTEPUCTHUKA
BELIECTBEHHOI'0 cOCTaBa pyl. TeKCTypHO-CTPYKTYpHbIE OCOOCHHOCTH
pya. [Ipumepsl THIIOBBIX MECTOPOKICHUM.

8 XapaKTepUCTUKA FeHETUYECKUX TUIIOB MEeCTOPOKICHUN IK30T eHHOM
A MeTaMOP(OreHHOH cepuit
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PocceinHbie MeCTOpOXKAEHUS TOJIE3HBIX UCKOMAEMbIX. XapaKTepUCTUKA
BELIECTBEHHOI'0 COCTaBa pyl. TeKCTypHO-CTPYKTYpHbIE OCOOCHHOCTH
pyn. [Ipumepsl TUTTOBBIX MECTOPOKACHUIA.

Mecropoxaenuss meramopduueckoi 1 MeTaMOp(PU30BaHHON TPy
MeTaMOp(POreHHOM cepun. XapaKTepUCTUKA BEIIECTBEHHOTO COCTaBa

pya. TekcTypHO-CTPYKTYpHBIE 0OCOOCHHOCTH pyA. [IprmMepsl TUTTOBBIX
MECTOPOKICHUU.

2.1.5.METOANYECKHUE PEKOMEHJALIUU 110 ITPOBEJIEHUIO
JABOPATOPHBIX 3AHATHI
He npenycmoTpensl.

2.1.6. IJIAH-KOHCHEKT JEKIMI IO JUCHUTIJINHE

Jleknus 1 O6mue ceenenns o INNA.

OcHoBHbIE MOHATHS W TepMUHBL. (CBOAHas TeHETHYECKas KiaccudUKaIus.
Cesa3p [IM ¢ JOKaIBHBIMHU CTPYKTypaMu. BellecTBEHHBIM COCTaB, TEKCTYpbl U
ctpykTypsl [T1. Mopdomnorus Ten ITH.

OcCHOBHbIC OHATUA U TEPMUHBbI

[IpenMeToM  W3y4deHHs [AaHHOW  JUCLMIUIMHBI  SABJISIOTCS  MOJIE3HBIE
uckKomnaemsle. [lonesnoe uckonaemoe - 3T0 €CTECTBEHHOE CKOIUIEHHE B HEApPax WIH
Ha MOBEPXHOCTH KOHTHHEHTOB, JIHE MOPEN M OKEAHOB MPUPOJHOIO MUHEPATBLHOTO
o0Opa3oBaHMs B TBEPJOM MJIU >KHJKOM, WM Ta3000pa3HOM cocTosiHuM. B mporecce
re0JIOrOPa3BeIOYHbIX M  HAay4YHO-HCCIEAOBATEIbCKUX pabOT  BBIABIAIOT  UX
NPOCTPAHCTBEHHOE  MOJOKEeHHUe, (GOpMbl U pa3Mephbl, KOJIMYECTBEHHbIE,
KAUECTBEHHbIE U JPYrM€ TEXHOJIOTMYECKHE XapakTepucTuku. [Ipu ompeneneHHOM
PKOHOMHMYECKON 3HAYMMOCTH OHU CTAHOBATCSI MUHEPATIbHLIMU pecypcamu, 4acTb U3
KOTOPBIX B pe3yJIbTaTe pa3BeOUYHbIX padOT TpaHC(HOPMHUPYETCS B 3aMachl.

PasmenieHue MUHEpaIbHBIX pPECYPCOB KOHTPOJMPYETCS JIOKAJIBHBIMU U
PErHOHAJIBHBIMU  CTPYKTypaMu. MUuHepanbHble pecypchl , NPUYPOUYEHHBIE K
JIOKAJIbHBIM ~ CTPYKTYypaM, KOHIEHTPUPYIOTCA B MECTOPOXKIECHHS. TO ecThb
Mecmopoxcoenue TPENCTaBIIeT CcOO0M CKOIUIEHHWE MOJE3HOI0 HMCKONAeMoro,
3aHUMAIOUIETO  ONPEAEICHHOE MPOCTPAHCTBEHHOE TIOJIOKEHHE B  JIOKAJIbHOM
reOJIOTUYECKOM CTPYKTYpE M XapaKTEepU3YIOUIEECs NPAKTUYECKH 3HAYUMBIMU
KayeCTBEHHBIMU U KOJMYECTBEHHBIMH TMOKa3aTelIMU. MeCTOPOKICHIE MOXKET ObITh
MPOMBIIUIEHHBIM, €CIM OHO MMEET 0aJaHCOBBIE 3aIlachl, U HEMPOMBIIIICHHBIM, €CIIU
UCIIOJIb30BaHUE €r0 3alacoB B HACTOSIIEE BpPEeMs 3KOHOMHUYECKH HEIeIeco00pa3Ho
WIM TEXHUYECKH U TEXHOJOTHYECKH HEBO3MOXKHO.

MecTopokaeHuss HE HMMEIONIME PA3BEIAHHBIX 3aMacoB, OLIEHUBAIOTCSA IIO
NPOTHO3HBIM pecypcaM. Pa3BenanHbple 3amachkl B Mpolecce HUX pa3paboTKu
CTAHOBSITCS MUHEPATILHBIM CbIPbEM.

Korma peur uper 00 MCMONB30BaHUM MUHEPAJIBHBIX PECYPCOB B KauyeCTBE
CBIPbS JUIsl IPOMBIIIJIEHHOCTH, TOTAa BO3HUKAET ITPOU3BOIHOE NIOHITHE MUHEPATbHO-
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chipbegble pecypchnl.

Hpyrue  kirodeBble  MOHATUSA — AUPGEepeHIUpPOBaHbl 1O  HTPUPOIHO-
TEXHOJIOTHUECKUM TPYIIIaM TIOJIE3HBIX HCKomaeMbix. [lo TEeXHOJIOTHYECKUM
0COOEHHOCTSIM, OOYCJIOBIIMBAIOIIMM OOJIACTU KX HCIIOJIb30BAHUSA, IOJIE3HBIE
WUCKOTIaeMblE W WX  MECTOPOXKICHHUS  Pa3AeisioT  HAa  METAUIMYECKHUe,
HeEMEeTalJlUuYeCKue, ropoodne(KaycToOOHMOTHUTH) u
TrUIpPpOMUMNEpANIbHBIEC.

Hepenko MeTammmueckue moie3Hbie HCKOMaeMbIe OTOXKIESCTBIISIOT C PYTHBIMH,
HEMETaJUIMYECKUEe, He 0OOCHOBAHHO, C HEPYAHBIMU IOJIE3HBIMU HCKONAeMbIMU. B
JNEUCTBUTEIBHOCTH KaK METANIMYeCKue, TaK M YaCTUYHO HEMETATTMYEeCKue
MOJIC3HBIE  MCKOTAeMbIe  SIBIISIIOTCS  PYIHBIMH  oOpasoBanumsiMu.  [loHsTHe
"HeMmeTauiMueckue”  JIMIIb  OTPHUIIAET NPUHAJJICKHOCTh K  METAJUIMYECKUM
oOpa3oBaHUsAM, IOATOMY K HHM 4YacTo JOOABJISIOT OMNpeiesieHne TBepable”,
MOCKOJIbKY OHHM, KaK W METaJUIMYECKUE TIIOJIe3HbIC WCKOMAEeMbIE, HaXOMISITCs, 3a
PEIKUM UCKITIOYEHHEM, B TBEPIOM COCTOSIHUH.

Pyooui HazpiBaeTCs TOpHAsh MUHEpallbHAs Macca, cojepxaiias OAWH WM Ooree
LEHHBIX KOMIIOHEHTOB B KOJMYECTBE, OOECIICUMBAIOLIEM BO3MEIIECHHE 3aTpaT Ha HX
W3BJICUCHUE.

['optounie u TUAPOMUHEPAIBHBIE TOJE3HBIE HMCKOMAaeMble MOTYT OBITh B
TBEPIIOM, KHUIKOM WM Ta3000pa3HoM ¢azax. TBepaoe MHUHEpPAILHOE ChIPhE,
NPEAHA3HAYEHHOE ISl TEXHOJOTMYECKOM NepepadOTKH, SIBIAETCS TOBAapHOM PYJIOW.
YacTte HEMETAIUIMYECKOTO MHHEPAILHOTO CHIPbSI W TBEPIBIX KayCTOOHWOJHTOB,
NoA0OHO JKUAKOMY M Ta3000pa3HOMY ChIPbIO, HCHOJB3yeTcs 0e3 MpeaBapUTEIbHOM
nepepadOTKHU.

[IpomykTHBHBIE YacTM MECTOPOXKICHHWA, HWMEIOLE MPHUPOAHBIE Te0JIoro-
CTPYKTYpHbIE TPaHMIIBI WM YCIOBHBIE KOHTYPbHI, YCTaHABJIMBA€MbIE MO pe3yJbTaram
onpoOoBaHus, OOpa3yloT Telna WIM 3alexd. VX BHYTpeHHee CTpOCHHE
XapakTepu3yeTcs: HEOJHOPOAHOCTBIO CHArarolllMX AJIEMEHTOB. BCTPEYAIOTCS YYaCTKU
TIOBBIINICHHBIX ~KOHIIGHTPAIM TOJIe3HBIX KOMITOHEHTOB ¥ YYaCTKH, TPAKTHYECKU
JTuIeHHbple uX. [Ipy  J0CTaTOYHO BBICOKOW IUIOTHOCTH YYaCTKOB —TOBBIICHHBIX
KOHIICHTpAIIMH TENO CTAHOBUTCS PYOHbIM meloM. BIM3KUM 1O 3HAYEHUIO SIBISETCS
TIOHSITUE PYOHAs 3aiedichb. PymHOE TENo XapaKTepu3yeTcsl PYIOHACHIINIEHHOCTHIO WA
PYAOHOCHOCTBIO, PYAHAs 3alieKb- MPOMYKTUBHOCTHIO. Ecimu monstue “pynHoe Teno”
MOKET paccMaTpuBaThCsl BHE €ro (QOpMbl M YCIIOBUM 3ajleraHusi, TO TMOHSTHE ' pyaHAs
3a1eKb  yKa3bIBaeT HAa 3HAYMTEILHYI0 W3MEHUYMBOCTH €€ MOIIHOCTH M COTJIACHOE
3aneranue. Ha MecTopokaeHnn MOKeT ObITh OJTHO-/IBA, Yallle HECKOIBKO PYIHBIX TEJ
WJIA 3aJICKEM.

O00CcOOIeHHBIMU ~ SIBTISIFOTCSL  3aJIeKW  He(PTH, Ta30KOHJEHcaTa U Tasa,
NPEJICTABISIIONIME COOOM €CTECTBEHHbIE CKOIUICHMSI STUX OOpa3oBaHUM B JIMTOJIOIO-
CTPYKTYPHBIX JIOByImIKax. Kpome TOro, BBIACTSIOT PAa3UYHBIC THUIBI TOPHSHBIX
3aliexel, IUIacTooOpa3Hble 3aJIeKM KAaMEHHOTO YIris WIM KaMEHHOM CoJiu,
TUIACTOBYIO 3aJI€Kb KATMIHON COJIM U 3aJIEXKH APYTUX MOJIE3HBIX UCKOMAEMBbIX.

HeGombime ckormieHus: TMOMe3HBIX HWCKOMAEMbIX B JIOKAJIBHBIX TEOJIOTMUECKUX
CTPYKTypax Ha3bIBAlOT HpPOAGIeHUAMU, A €CJAU TaKhe CKOIUICHUSI TpeACTaBICHbI
PYAHBIMH OOpPa30BaHUSIMU, TO - pyoonpossieHusmy. He3HaunTenbHBIE TIO pa3Mepam
NPOSIBJICHUSI WM  PYZOIPOSIBIICHUS.  ONPENENISTFOTCS.  COOTBETCTBEHHO — TOHATHSIMHU
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MUHEPATU308AHHOU U PYOHOU MOYKAMU.

[Inomaas  pacmpocTpaHeHuss  COMMDKEHHbIX B OOlIEH  JIOKaJIbHOMN
TCOJIOTUYECKON  CTPYKTYpE TEHETHYECKH CBS3aHHBIX MECTOPOXICHUN WM
PYAONPOSIBIICHUN  MpEJCTaBIsieT CcoOoOM  pyonoe none. PynHele monst U
MECTOPOK/ICHUS TIOJIE3HBIX MCKOMAEMBIX MOTYT (hOpMHUpPOBATh Oosiee 3HAUMTEIbHBIE T10
IUIOLIAJI  PACTIPOCTPAHEHUS palioHbl WIH  Y37bl, KOTOpbIE, B CBOIO OUYEpE/b,
OOBEIMHSIIOTCS B MEMAI02eHUYECKUe 30Hbl U Nosica,  TAKKE obracmu u npoSUHYUL TN
baccetinbl Pa3MUHON MHUHEPATBbHO-CHIPHEBOM ClielMaTM3alun. Pa3merienne pyaHbIX
NoJIed U YKa3aHHBIX TEPPUTOPHUI OoJiee BHICOKUX MPUPOHBIX YPOBHEN KOHTPOJIMPYETCS
PETHOHATIBHBIMU CTPYKTYPaMH B COBOKYITHOCTH C JIPYTUMHU T'€0JIOTUYECKUMHU (PakTopamMu.
W3ydyenrieM 3THX BOMPOCOB 3aHUMACTCS CIICLMATbHAs HAayKa - Memaulo2eHus: WIH
MUHepazeHus..

JUisi TO3HAaHUS TeOJOTMUYECKUX YCIOBHH O00pa3oBaHUS U 3aKOHOMEPHOCTEH
Pa3MeIIeHUs] MECTOPOKICHUN TTOJIE3HBIX UCKOTTAEMBIX BaKHBIMU SIBIISTFOTCS TIOHITHS
0 danusax, reoJoruyeckux (popmanusx W KOMIUIEKCaX, PYIHbIX GopMalusIx H
KOMIUIEKCaX. JTHU MOHATHS MOTYT UMETh Pa3jNYHbIe 00bICHEHUsS (TOJKOBAHMS WJIH
orpeeNieHus), GyHKIMOHAIBHO CBSI3aHHBIE C 0COOCHHOCTSIMH M3Y4aeMbIX 00BEKTOB
U METOJIOB MX HccienoBaHusA. [I[puMEHUTENbHO K JAHHOW JUCUUIUIMHE MOHSTHE
¢ayuu  ykazplBaeT HAa  OONIHOCTh  TEOJOTUYECKUX, (DHU3UKO-XMMHYECKUX,
JaHIMAQTHRIX WM JAPYruX OOCTaHOBOK (YCIIOBHi), B KOTOPBIX (HOPMHUPYIOTCS
reoJiornueckre (popMaiuu W KOMIUIEKCHI M CBSI3aHHBIE C HUMU COOTBETCTBEHHO
pynHbie (opmaruu W pyaHbIE KOMIUIEKCHl. OCHOBHBIM KPUTEPHUEM BBIJICICHUS
reoJIornueckux hopmanuil ipisieTcs crpaTuUKaIius CIarariyx UX TOJIIL.

l'eonoeuueckue  gopmayuu  OOBENUHAIOT ONHM3KHE TIO COCTaBy W
IPOMCXOXKIACHUIO COOOIIECTBA CTPATU(DHUIIMPOBAHHBIX FOPHBIX MOPOA (OCaJT0YHBIX,
BYJIKAHOT€HHBIX,  BYJKAHOI€HHO-OCAJOYHBIX, = MeTaMOp(UYECKUX U  KOp
BBIBETPUBAHUSA), (DOPMHUPYIOMIMX  TEOJIOTHYSCKHE Tela B  OMNPEACIICHHBIX
CTPYKTYPHBIX 3JIEMEHTax 3eMHOM Kopel. IlapareHernueckue accolMalnu
WHTPY3UBHBIX M HECTPaTH(HUIIMPOBAHHBIX CYOBYJIKAHUYECKUX IOPOJ OOpa3yroT
2eoyocuiecKue KOMNIeKCol.

Pyonas  ¢opmayus oObenuHseT OMU3KHE TIO IPOUCXOXKICHUIO U
MHUHEPaIbHOMY COCTaBY SKOHOMHUYECKH 3HAYMMbIE 00OPAa30BaHUs B PyIOBMEIIAIOIINX
WIN PYJAOHOCHBIX T€OJOTHYECKUX (opMauusix. Pyouslie Komniexkcvl BKIIOUYAIOT
napareHeTUYeCKre acCOIMAlMd OCHOBHBIX U COMYTCTBYIOLIMX  IOJIE3HBIX
KOMIIOHCHTOB (B MHHEpAJIBHOH WJIM JIEMEHTHOW (POpMe) MpH COOTHOIICHWH WX
NPOMBIIIUICHHOW IIEHHOCTM OT TMapuTeTa A0 MHHUMYyMa, OOeCleYuBaIONIIETO
TEXHUYECKYI0 BO3MOXKHOCTh M SKOHOMHUYECKYIO I€1€CO00pa3HOCTh UX U3BJICUCHUS.
OHu  Moryr OBITh TPOCTPAHCTBEHHO  CBSI3aHBI C  HWHTPY3UBHBIMH |
CyOBYJIKAaHMYECKMMHU COOOIIECTBAMHU TOpOJ JMOO pa3MellaTbCs B Ie0JIOMMYEeCKUX
dopManusax Kak SHUTeHEeTHYecKue oOpa3oBaHus. B mocienHeM ciaydae MOXKHO
TOBOPUTH O KOHBEPI'€HTHOCTH MOHATUM "py/iHas hopmanus U "pyIHbIA KOMIUIEKC" .

['eonornyeckue GopmManuu U HeCTpaTU(OUIMPOBAHHBIE ACCOLMAIIMM TOPHBIX
MOpOJ C BMEUIAIOUIMMH HUX CTPYKTypaMu oOpasyrioT cmpyKmypHO-@opmayuoHHbie
komniekcol. 1Ipu HaIMYUM CBSI3aHHBIX C HUMHU MECTOPOXACHUI MOJE3HbIX
MCKOTIAEMBIX OHU OIPEIETSIOTCS KaK " npodykmusnsie' 'Uin ' pyoonpooykmugHvle' n
CIIy’KaT OCHOBOW BBIJICJICHUS MPOMBIIUICHHBIX THIIOB MECTOPOXKICHUH, OOIIHe
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MOJCIN KOTOPBIX HOCAT OIMCATEIbHBIN XapakTep.

CBoaHasi reHeTHYeCcKasi KJaccupuKanus

BrisiBnenne  u30upaTtenbHOM — CBS3M  NPOAYKTUBHBIX — CTPYKTYPHO
(opMaIMOHHBIX KOMILJIEKCOB C ONPEAEIEHHBIMHA I€0IMHAMUYECKIMHI 00CTaHOBKaMH
U pynooOpasyromuMu  (U3MKO-XUMHUYECKHMH  TPOIecCaMH, PEKOHCTPYKLUS
OPUPOJBI  DHEPreTHMUECKUX, U  BEIIECTBEHHBIX HCTOYHUKOB M  TMEPBUYHBIX
MOp(hONIOrHH TNl M YCIOBUN MX 3aJIeTaHHs MO3BOJISIIOT COCTABUTH T'€HETUYECKUE
MOJICIM  MECTOPOXKAEHWH, TO €ecTb YCTaHOBUTh cene3uc. Ha  ocHoBe
MHOTOUYHCJICHHBIX TEHETUYECKHX MOJENeH, PEKOHCTPYUPYIOIIUX OOLINe YCIOBHS U
npolecchl 00pa3oBaHUs MECTOPOXKACHUHN TOJIE3HBIX MCKOMAEMbIX, OCYIIECTBISIETCS
X TeHeTHyeckas kinaccuukanus. CoOCTaBIAIOIIME €€ TUIBl MECTOPOKIACHUMN
Ha3bIBAIOTCS 2eHeMUYeCKUMU.

['eneTnueckas kiaccuguKalys, BIepBble ObUIa OMyOIMKOBaHA aBTOPOM B €T0
yueOHuke "['eonorus u pa3Beaka, MECTOPOKIACHUH MONIE3HBIX UcKomaeMbix" (1989).
Boigenennsle B Heil TeHETWYECKHE THUIBI M WX TPYNIHPOBKA TECHO YBS3aHBI C
PYZA000pa3yonMH MPOLIECCaAMHU.

['eonornueckue pynoodpasyromme Npoueccsl Noapas3IensaoTcsa Ha 4 TpyIbL:
MarMaTHYecKue, TOCTMarMaTHYeCKUe, OSHIOTCHHO-3K30T'€HHBIE,  SK30T'CHHBIC
(BIBeTpHBaHMsI W CEJUMEHTAlMU) M MeTamopdoreHHele. B pesynbrare
MarMaTMYeCKMX UM MOCTMarMaTH4YeCKHX MpoIeccoB  (GOpMUpYeTCs TIpyIrma
MarMaTOreHHO-METaCOMaTHUECKUX MeCTOpoxaeHuil. COBMECTHOE MpOsBICHHE
SHJIOTEHHBIX U HK30TE€HHBIX IPOLECCOB OJHOBPEMEHHO WM B OIpPENEICHHON
B3aMMOCBSI3U OOYCIIOBIMBAIOT BO3HHUKHOBEHUE OSHAOT€HHO-IK30I'€HHOW TPYIIIIBI
MmectopoxkaeHuid. Ilpomeccel BbIBETpUBaHHS W CEIUMEHTALMU TMPHUBOJAT K
00pa30BaHUIO 9K302eHHbIX MECTOPOKICHUHN, a ¢ METaMOP(HU3MOM - CBS3aHA IPyIIa
Memamop@o2eHHbix MECTOPOXKICHHA.

Marmaruyeckue, MOCTMarMaTH4eCKHe U MeTaMop(uueckue MpoIecCHl,
CBA3aHHBIE C IMPOSIBICHUEM BHYTPEHHEH SHEpPruM 3€MJIM, Ha3bIBAlOTCA, KaK M

IPOM3BOJIHBIE OT HUX MECTOPOXKIACHUS, IHOO2EHHbIMU.

MecToposkaeHnsT MarMaTHYECKOro KJlacca Moipa3/ieeHbl Ha JIMKBAIIM-OHHBIH,
OKCIUIO3UBHBIA M KPUCTAJUIM3AIMOHHBIM TOAKIACCH], OTPAXKAIOUIUX HX CBS3b
COOTBETCTBEHHO C TMpOIECCaMU JIMKBAlUM MaUT-yIbTpaMapUTOBON Marmsl,
OKCIUIO3UI KUMOEPIUTOBOM M JAMIPOUTOBOM MarM W KPHUCTAJUIM3ALMOHHON
muddepeHnanuy yabTpaMopUTOBBIX, MA()UTOBBIX U IIETOYHBIX MarM.

KapOoHaTuTOBBIE MECTOPOXKIACHUS MOTJIM C(OPMUPOBATHCS B PE3YJIbTATE
MOCJIEI0BATEIbHOTO BHEJAPEHUS U KPUCTAJUIM3ALMU YIbTPaMa(UTOBBIX IIETOYHBIX
MarM B CTPYKTypax ILIEHTPaJIbHOTO THIA, a TaKKe€ B CBSI3M C MarMaToOTr€HHO-
METacOMAaTUYECKUMU MPOILIECCAMH.

[lerMaTUTOBBIE MECTOPOXKACHHUS MOAPA3ACISAIOTCS Ha TpU moakiacca: 1)
IOPOCTHIX MErMaTUTOB, CHOPMHPOBABIIMXCA MPU KPUCTAUIM3ALUU OCTATOYHOTO
MarMaTu4ecKkoro paciuiaBa; 2) NepeKpUCTaUIM30BaHHBIX (IPU MEePEeKPUCTAILTH3AINH
NOPOCTBIX TETMaTHTOB) © 3) METACOMATUYEeCKH 3aMEIICHHBIX IIETMATHUTOB,
00pa30BaHHBIX B MPOIECCE METACOMATO3a MEPEKPUCTAITN30BAH HBIX MIETMATHUTOB.

15



C mnpoueccaMu MarmMaTOT€HHOTO METacoMaro3a CBS3aHbl CKApHOBBIE U
aNbOUTUT-TPEU3EHOBBIE MECTOPOKICHUS.

Te u gpyrue sBIsAIOTCA MOCTMarMaTHUYeCKUMH 0oOpa3zoBaHusIMU. CKapHOBbBIE
noJipa3/ieJIeHbl, HA MECTOPOXKICHUSI KApOOHATHBIX M CUJIMKATHBIX CKapHOB, llepBbie
XapaKTepU3yIOTCsl  MPOSBIEHUEM, KOHTAKTOBOIO  KalblIMEBO-MarHueBOro U
ATIOMOCUJIMKATHOTO METacoMaTo3a, BTOpbIE-KaJbI[e-CUIMKATHOTO. AJBOUTHT-
IPEU3EHOBBIE MECTOPOXKIEHUSI MOJAPA3/IENEHbl Ha albOUTUTOBBIM U T'PEU3ECHOBBIM
MOJIKJIACCHl. B anbOUTUTOBBIX MECTOPOXKIECHUSX WHTEHCHUBHO BBIPAYKEHBI MPOIECCHI
HAaTPOBOI'0 METACOMATO3a, @ B TPEU3EHOBBIX - KAJTHMEBOTO METACOMATO3A.

MarmaToreHHO-MeTaCOMAaTUUECKYIO TPYIINY 3aBEepIIAIOT TUAPOTEPMANIbHbIE U
SKCTAALIMOHHBIE MECTOPOXKICHUS: IUIyTOHOTEHHBbIE, CYyOBYJIKaHMYECKHE, WIH
nop(upoBbie, U BYJIKAHOTEHHBIE, UM SKCTANSLUOHHO-BYJIKAHOTEHHBIEC, CBA3aHHBIC
TaK)Ke€ C MOCTMarMaTu4eCKUMU MPOIIECCAMH.

B nepexoHoM 3HIO0T€HHO-2K30T€HHOU TPYIIIE MECTOPOKACHUN BBIIEISFOTCS
BYJIKAHOTEHHO-OCAJI0YHbI ¥ THIPOTEPMAIbHO-0CAIOUHBINA  (CTpaTH(OPMHBIH)
KJIACChl, CBSI3aHHBIE C TPOLECCAMH CHHTC€HETUYHOTO W SIHUTEHUTHYHOTO
pPy000pa3oBaHus B OCAAOUYHBIX U BYJIKAHOT€HHO-0CA/I0UHBIX (hOpMaIUsiX.

B sSK30reHHOM rpynme  BBIACISIOT  JBa  KjJacca  MECTOPOKICHUNA:
BBIBETPUBAHUS M OCaJ0YHbIA. MeCcTOpOKICHHs BBIBETPUBAHUS MOJPA3ACSIOT Ha
7Ba  MOJKJAacca:  OCTaTOYHBIH W HUHQUIBTpAMOHHBIA.  OcTaTouHbIe
MECTOPOXKJICHUSI  SIBJISIIOTCS  MPOJAYKTaMU  XMMHUYECKOTO  BBIBETPUMBAHUS, a
WHOWIBTPAMOHHBIE MECTOPOXKIIEHUS CHOPMHUPOBAINCH TPU BBIICIAYNBAHUNA U
NEPEOTIOKEHUN (PYHTOBBIMU BOJAMHU  PYJ000pa3ylOUIMX KOMIIOHEHTOB Ha
TEOXUMHUYECKUX Oaphepax.

Ocano4Hbie MECTOPOXKIICHHS TIOpa3/IeieHbl Ha MOIKIAcChl: 1) 00JI0MOYHBINA 1
POCCHINEH, 2) rTAPOreHHbIN (XeMOI'€HHBIH), 3) OMOTCHHBIH.

[Toakmacc O0OJOMOYHBIX M POCCHITHBIX MECTOPOXKIECHUM, TMPOU3BOIHBIX
(¢u3nyecKoro BBIBETPUBAHUS, B 3aBUCHUMOCTH. OT MeEXaHM3Ma M MECTa €ro
NPOSIBJIICHMSI, B CBOI OYEpelb, JEJIUTCS Ha OHIIOBUAIBHO - JEIIOBUAIIBHBIE,
AJUTIOBHAJIbHBIC,  JTUTOPAJbHBIC, JICIHUKOBBIE M  DOJOBBIE  MECTOPOXKICHHUS.
DnoBUANBHO-JENIOBUANIbHEIE  00pa3oBaHus  (QOPMUPYIOTCS B Ipoliecce
MPUTIOBEPXHOCTHOTO  Pa3pymICHHUs] TMPOAYKTUBHBIX TE€JI W TPaBUTAIMOHHOTO
CMEIIEHUs MaTephasia Mo CKJIOHY. AJUTIOBHAIBHBIE POCCHINHU CBSI3aHBI C PEYHOU
3po3ue, TMEepeHOoCOM, U HAKOIUIEHWEM, TBEPAOro CTOKa. MexaHudeckas
nuddepennpanuss  00JOMOYHOrO MaTepuajia B NPUOPEKHOMOPCKOM  TOJIOCE
OPUJIUBOB M OTJIMBOB WIM 30HBI NPUOOSI MOXET MPUBECTH K. OOPa30BAHUIO
JUTOPAJIBHBIX MECTOpOXKJIeHUuH. C TEepeHOCOM U OTJIOKEHHEM MOPEH CBSI3aHbI
JI€THUKOBBIE 00pa30BaHMUsl, C MEPEMEILICHHEM TIECKOB BETPOM - 0JIOBBIE.

dopmupoBaHHE THAPOTEHHBIX MECTOPOXKIACHUN OOYCIIOBICHO MpOoIeccaMu
KpUCTA/NIM3A[MUM  COJIE W3 pacTBOPOB MOPCKOM BOJbI U  MOCJIEAYIOLIUM
POSIBIICHUEM COJISTHOM TEKTOHUKHU.

O0pazoBaHre OMOTeHHBIX MECTOPOXKIEHUH, CBSI3aHO C OCAIKOHAKOIIEHUEM U
peoOpa3oBaHUEM OPraHUYECKOM MacCCHI.

MetamopdorenHass rpynmna BKIOYaeT MeTaMOp(U30BaHHBIH U MeTa-
MopdUYEeCKHUd Ki1acchl MecTOpoxkaeHut. Kpome Toro, pa3nnyaroT MECTOPOXKIIEHUS B
pa3anyYHbIX (anusx Meramopusma.

MecropoxaeHusi, o00pa3oBaBIIMECS B pe3yJibTare MOCIEA0BATEIIbBHOIO
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NPOSIBIICHHSI PA3NIMYHBIX TI0 TEHE3WCY PYyI000pa3yIoNuX MPOIECCOB, HA3BIBAIOTCS
nonucenHviMu. llpu TOJUTEHHOM OpPYACHEHUH CO3/1aeTCd KOMOMHUpPOBaHHAs
reHEeTUYeCKass MOJIEJIb MECTOpOXAeHus. B 3ToM: ciyyae MOryT BO3HHKHYTh
3aTpYJHEHUS] B OTHOILIEHUU €r0 T€HETHUYECKOM: MPUHAMJICKHOCTH, ONPEEIIeMOil Mo
JTOMUHUPYIOMIEMY pynoo0pasyromeMy npoieccy. JMTeTsHOCTh U TPEPHIBUCTOCTh
BO BpPEMEHHM TaKUX WA OJHOTUIIHBIX, MO TEHE3UCY IMPOIECCOB MNPUBOAUT K
00pa30BaHUIO NONUXPOHHLIX MeCmOopodcOeHuli. Pa3HOBUAHOCTHIO TOJUTOHHBIX U
NOJIUXPOHHBIX  PYyAOOOpa-30BaHUMl ~ MOTYT  CIYXUTb  pe2eHepupo8aHHvle
Mecmopodicoerusi, KOTOpble CPOPMUPOBATICH B PE3YIbTaTe BOBJICUCHUS B TIPOIIECCE
UX CTaHOBJIEHUS OTJIMYHBIX [0 'eHEe3UCy 0ojiee IPEBHUX MUHEPATbHBIX CKOTUICHHUH.

Jeknua 2 MATMATOTEHHO-METACOMATHYECKAS I'PYIIIIA
MECTOPO)KI[EHPIFI. MarmaTu4eckue MeCTOPOKICHHUS.

OO61mas xapakTepucTuka

Marmatudeckue MECTOPOXKACHUS SBISIOTCS MPOU3BOJHBIMA Marmbl |
dbopMupYIOTCS B TpoOIlecCe BHEAPCHUS W 3aTBEPACBAHUS €€ PaCIUIaBOB.
MarmooOpa3yrolire o4ara MoryT ObITh MaHTHHHOTO (Ha riyonHe mopsaka 100-130
KM) Wik KopoBoro (Ha riyouHe okosio 20 kM) mpoucxoxaeHus. MaHTUHHBIC
pacruiaBel  COAEpKAT  TIOBBIIIICHHBIE  KOHIEHTPAUM  CHACPODUIBHBIX U
XaITbKO(QMIBHBIX DJIEMEHTOB, @ KOPOBBIE 00OTAIIEHBI TUTOMUIBHBIMH 3JIEMEHTAMHU.

Huddepennmanus (pazneicHre) KOMIOHEHTOB B MarMaTHUECKOM pacIliaBe
OCYIIECTBIISICTCSI TIO] IEWCTBUEM CHUJIBI TSKECTH, UITU 2pasumayuu.

[Ipy mombeMe W BHEAPESHUM MarMaTHYeCKOTO paciuiaBa TPOUCXOAMT €ro
CMEIICHNE C TEePETUIaBICHHBIMU BMENIAIOIIMMH TOPOJAMHU WIIH JIETKOJETYUYUMHU
KOMIOHEHTaMHu. Takoe M3MEHEHHEe COCTaBa Marmbl Ha3bIBACTCS KOHMAMUHAYUEU.

HpOI_ICCC YCBOCHUA MarmMou IIOCTOPOHHETO  BCIICCTBA C  IMOJHBIM €ro
NepCrpaBICHUEM HA3bIBACTCA ClCCMMMJZﬂZzﬂle?j.

Takum o0Opa3oM, YacTh pPYAHBIX KOMIIOHEHTOB MOIJIa OBITh 3axBadycHa
pacruiaBOM W3 MarMaTH4ecKOro odvara, a Jpyras d4acTb MOOWIM30BaHA U3
BMEMIAIOIIMX TIOPOJl B Tpolecce accuMuisiimu. KoHTaMuHaius —pacruiaBa
CYIIECTBEHHO BIUSET HA X0 KPUCTAJUTM3AIIMOHHON nudhepeHmanmm.

Kpucramnmzamuss  MeTaNIOHOCHOTO  paciyiaBa  MOXET  HadaThCsl B
MarMaTU4ecKOM odvare M MpoJI0JDKAThCS Kak Ha MyTH MOJbeMa paciuiaBa, Tak U Ha
MECTE CTaHOBJICHUS WHTPY3HBA.

[Ipy mocTeneHHOM TMOaBbEME TIYOMHHOTO pacljaBa IO MarMaTHYecKOM
KOJIOHHE M OTHOCHUTEIFHO CITOKOWHOM BHEJIPEHUW KPUCTAIUIM3ANUS TPOUCXOIUT
CUHXPOHHO ¢ auddepeHnuanued u TPUBOJAUT K OOPa30BAHUIO PACCIOCHHBIX
uHTpy3uil. JluddepeHnumanum  OCHOBHBIX-YIBTPAOCHOBHBIX  pACIIaBOB  IPHU
OJIarOMPUATHBIX TETPOXUMUYECKHX M TEPMOJUHAMHYECKUX (HaKTOpax MOXKET
peAIIeCTBOBATh tuksayus. OHA MPOUCXOAUT MPH 1500-
1200 wu 3akmoyaeTcs B pa3AciieHUU CYyJIb(PUIHO-CUIMKATHOM MarmMbl Ha JiBa
HECMEIIMBAOIINXCS pacjlaBa. CUJIMKATHBIA W CcynbQuaHbIi. Kpucrammmsarms
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Cyab(UIHOTO paciyiaBa B ONPEACICHHBIX TEKTOHUYECKUX YCIOBUAX MOXKET
3aBEepIINTHCS 00pa30BaHNEM MEIHO-HUKEIECBBIX PY/I.

[Tpu OpICTpOM MOIBEME MAHTUHHOTO YIBTPAOCHOBHOTO-IIIETIOYHOTO paciiiaBa
¥ OKCIUIO3WBHOM BHEJPEHHUH €0 B rUMabuccaibHON 30HE 00pa3yroTCsl SPYITUBHEIC
OpeKuYuH, COCTOSIIME U3 PACKPUCTAJUIM30BAHHBIX IMPOTOMArMaTUYeCKUX IMOPOA
nop(hUpoOBON CTPYKTYphl U 3aXBaYEHHBIX OOJIOMKOB BMeHIAIOMIMX MHopon. Takue
HEOJTHOPOJIHBIE MO0 COCTaBy MOPOJBI HA3bIBAIOTCS Kumbepaumamu. B HUX MOTYT
HAXOJUTCS aiMa3bl B MPOMBIIUICHHBIX KOHIEHTpamusax. VX packpucTaumsanus
NPOUCXOAMIIA paHbIlle BCEX APYrUX MUHEpanoB. [lodTOMy MeECTOPOXKICHMUS
aJIMa30HOCHBIX ~ KUMOEPIMTOB  OTHOCAT K  pPaHHEKPUCTAIUIM3AI[MOHHBIM
00pa30BaHbsIM.

CopmepxaHusi PyIHBIX KOMIIOHEHTOB paHHEH KPHUCTAJUIM3AIMH  PEAKO
JOCTUTAIOT MPOMBIIIUIEHHBIX 3HAYCHHH.

BosbIias 9acTh pyHBIX MUHEPAJIOB 3aTBEP/ACBACT B MO3HIOK CTA/IUIO, TTOCIE
pacKpHUCTaUIM3allMM  OCHOBHOM MacChl CHJIMKATHBIX U aJIOMOCHIJIMKATHBIX
muHepanoB. OgHako 000co0IeHrE PYyAHBIX KOMIIOHEHTOB HAYMHACTCS YK€ B KUIKON
U Ta3000pa3Hoi (asax B pe3ysibTaTe MPOIECCOB KOHBEKIIMOHHOTO TEIUIOBOTO
JIBIDKCHHUST BEIIECTBA MarMbl W OOYCIIOBJIIEHHOW MMHU TUGGY3UH METaUTMIECKIX
coenmuHEeHU. Jlughgysuss - 1TO TEpeMENIeHNE XHUMHYECKUX KOMIIOHEHTOB B
HANpaBJICHUU YOBIBAHUS X KOHIICHTPAIIHH.

C mo3mHel cTamueill KpUCTaTU3allid METAJUIMYECKUX COCTUHEHHH CBSI3aHO
00pa3oBaHUE CHUACPOHUTOBON CTPYKTYpBI Py, OTPAKAIOUICH IMOCIEI0BATEIHHYIO
PaCKpHUCTAIUTU3AIIIO BHayaje OpPO1000Pa3yIOIMIUX CHJTUKATHBIX u
AMIOMOCUJIMKATHBIX ~ MHMHEpAJOB, a 3aTéM  pYIHBIX, WIPalolUX  pPoJib
[IEMEHTUPYIOIIEero BemecTBa. MHOrma oOpa3yroTcsi MacCHUBHBIE CIUIONIHBIE PYIIbI,
COCTOSIIIIE TENUKOM W3 PYIHBIX MHHepanoB. Cpeaw MO3qHEMarMaTu4ecKux
00pa30BaHUN BCTPEYAIOTCS MPOMBIIUICHHBIE CKOIUICHUS XPOMHUTOB, IUIATHUHBI,
TUTaHOMArHETHTOB, JINTOMMIBHBIX PEIKAX U PEIKO3EMEIbHBIX METAIIOB, AlIAaTUTOB.

['eonornueckoe MoJIOKEHNE MarMaTHUECKUX MECTOPOXKICHHUMA OIpenemseTcs
UX TPUYPOUEHHOCTHIO K  ONPEACIICHHBIM HMHTPY3UBHBIMH  KOMILJIEKCaM,
c(OpPMHUPOBABIIMMCS B PA3IUYHBIX TE€OJAMHAMUYECKHX OOCTAaHOBKAaX B JIOXH
pEIOBEHAIU Y.

Mopdonorust pyaHbIX Tell MarMaTHYECKUX MECTOPOXKIACHHWHA 00yCIOBIIEHA
npoIleccaMy JIMKBAIIMOHHON M KPUCTAJUTM3AIMOHHON nuddepeHnmanum paciaBos,
AMHAMHMKOM, MEXaHU3MOM U  TOCJENOBAaTEIbHOCTHIO WX  BHEIPEHHUS U
TEKTOHUYECKHUMH (HaKTOpaMH, ONpPEACTSIONMMHI (pOpMHUpPOBAHUE Pa3IMYHBIX TUIIOB
CTPYKTYP MECTOPOKICHHM.

BemiecTBeHHbII CcOCTaB Py KPUCTAIM3AIMOHHBIX THUTAHOMAarHETUTOBBIX
MECTOPOXKICHUHN XapaKTepU3yeTCs HU3KUM COJCpKAaHHEM jKelie3a, MOBBIIICHHBIMH,
MHOT/Ia MPOMBITIITIEHHBIMHU, KOHIICHTPAIIUSIMU TUTaHA M COIYTCTBYIOIIEH MOJIC3HOM
npuMechlo BaHaaus. MHOrma orMedaercsi paccesiHHas IUIaTHHA. XPOMHUTOBAsS pyla
Npe/CTaBlieHa XPOMIINMHUHEIUAaMH, CPEAN KOTOPBIX BBIICISIIOT MarHOXPOMMUT,
ATFOMOXPOMUT H JAPYTUE MHUHEPATHHBIE BUIIBI.
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B nedenun-cuenntoBbix monudasHeix audepeHIIupPOBaHHBIX HWHTPY3UBaX
JIOKAJTM30BaHbl IIJIACTOBBIC 3AJICKH, CEKYIIHME >KUIbl WM JIMH3bI almaTUTOBBIX |
PEeIKOMETAITLHO-PEIKO3EMENBHBIX MECTOPOXKAeHHH. OCOOCHHOCTh MECTOPOXKICHHIA
MO3/THEeH KPUCTAITU3AIUY - UX OOJIBIITNE pa3MepBHl.

C 9KCIIO3UBHBIM BHEJIPECHUEM YJIBTPAOCHOBHBIX ITIEIOYHBIX MarM CBSI3bIBAIOT
aJIMa30HOCHBIE JAHMATpeMbl. BbICOkMe TemmepaTypa H JaBieHUE OOpa30BaHUS
KPUCTAIJIOB aJIMa30B, UX UAMOMOP(HBII 00JMK CBUIETENBCTBYIOT O PAHHEW CTaIuH
KPUCTAJUIM3AlUY, @ OpEeKUneBble TEKCTYPbl KUMOEPIUTOB U TpyOuaTbie (GOpMBI TEI
YKa3bIBAIOT HA B3PBIBHYIO TMHAMHUKY BHEJIPCHUS MTUKPUTOBBIX PACIIaBOB. [laTpembl
B IJIJaHE MOTYT MMETh OKPYTIIYIO CIOXHYIO KOHpUTypanuo. M3BecTHBI TpyOUaThie
TeJa IIOMAAb0 OT N* 10m? hi (o) 1625Mm° .

C rmyOuHOI ceyeHne TPyOOK 3HAYUTEITFHO COKPAIAeTCs] M OHU NMPUHUMAIOT
dopmy nmaek. CIyTHUKOM aJMa3oB B KUMOEPJIMTOBBIX TPYOKaX SBJISETCS MUPOII.
MecTopoXIeHHsI anaMa30B, CBSI3aHHBIE C JIAMIIPOWTOBOHN (opmMarnuel, UMEIoT

KWIbHYIO (QOpMy, a CHOYTHHKOM aliMa3OB CIY)KUT MHHEpajl U3 TPYIIIbI
XPOMILIUHEIUIOB.

JInKBanMoOHHbIE MECTOPKIECHUS

TCXHOJ’IOI‘I/I‘ICCKYIO JIMKBAIlUIO MOKHO Ha6J'IIO,Z[aTI> IIpru IMUPOMETATLITYPIHHA

MEIHO-HUKEJIEBbIX Py B MPOLECCE IUIABKM PYIHOM IIMXTHI, 3aTEM IITEMHA H
(haiiHITelHA.

JIukBanysi OCHOBHOM - YJIBTPAOCHOBHOM Marmbl Ha CHJIMKATHBIM U PYIHBIN
pacIyiaBbl - SBJIEHUE B NPUPOJE HCKIIOUMTENIBHO penakoe. M3 MHOrMX ThICAY
M3BECTHBIX OCHOBHBIX - YJIBTPAOCHOBHBIX MHTPY3UBOB IPOLECC JIUKBALUN B IIEPUOJ
UX CTAQHOBJICHHS Ha JOCTYIHBIX AJii OTPaOOTKM TyOHMHAX MPOM30ILIEN JHIIb B
HEKOTOpHBIX. J{J1s1 3TOro TpedoBasack COBOKYIMHOCTh OJIaronpusTHRIX (haKTOPOB.

CynbunHoe MeIHO-HUKEITHBOE OpYJCHEHHE CBSI3aHO C MAaHTUIHBIM
MCTOYHUKOM, YTO OOYCJIOBMJIO BBICOKHE COJEp>KaHHS B HUKEICHOCHBIX Ma(uT -
yJIbTpaMaUTOBBIX HMHTPY3UBHBIX KOMIUIEKCax MarHusi u xene3a. ConepxaHus
MarHus B HUX BbIIIE, YEM B THUTAHOHOCHBIX WHTPY3MBAX, HO MEHBIIE, YEM B
XPOMHUTOHOCHBIX.

VYHUKanIbHbIE U KpYHHBIE CYJIb(UIHBIE, METHO-HUKEIECBBIE MECTOPOKICHUS
OPUYPOUEHBI K 3€JICHOKAMEHHBIM IMosicaM, C(HOPMHUPOBABIIMMCS B KEHOPAHCKYIO
AMOXY peroBeHau. OHU acCOUMUPYIOT C MEPUAOPUT-NIUPOKCEHUT-KOMATUUTOBBIM
KOMIUIEKCOM. B  aIbNuiCKO-KUMMEPUUCKYIO 3IIOXY PEOBCHALUUMHA MPOU30LLIO0
nepeMeleHne pyaooOpa3oBaHUsl B BEPXHUU CTPYKTYPHBIM J3Tax miatdopm.
HukeneBoe opyneHnenue, odboraiieHHOe MEbIO U TUIATUHOMIAMH, CBSI3aHO C rab0po-
HOPUTOBBIM KOMILUIEKCOM, Pa3BUTHIM B TPANIOBBIX MPOBUHIUSX.

Paiiomsl  pasBUTHS ~ KPYIIHBIX  MEIHO-HUKEJIEBBIX  MECTOPOXKICHUMI
XapaKkTEpU3yKTCA COTJACHBIM BO3JbIMAHMEM IIOBEpPXHOCTEW MoxopoBuunya u
Konpana (paiion Candepu B Kanane, Typyxancko-Hopuibckas rpsaa),
IeTepOreHHbIM TJIBIOOBBIM CTpOEHHEM (PyHIaMeHTa C YETKO BbIPAXKEHHBIM
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BEPTHKAIbHBIM  TIEpEeMElIeHHEeM OJOKOB MO JJIMTENbHO  CYIIECTBYIOIIUM
CKBO3bKOPOBBIM pa3jioMaM, HaJIM4Ke BaJo0Opa3HbIX CTPYKTYP, CUCTEM HaJIO>KEHHBIX
MyJIbJl U TPaOCHOB M MOJIOJBIX Pa3jIOMOB, HECOIJIACHBIX CO CTPYKTYPHBIM IUIAHOM
dbyH1aMeHTa.

['eopu3nyeckuMu HMCCIEAOBAHUSIMU YCTAHOBJIEHO, YTO YYAaCTKHM ILIUTOB C
MEJHO-HHUKEJIEBBIMU  MECTOPOKICHUAMM HMMEKOT IOHM)KCHHYIO  MOIIHOCTb
I'PAHUTHOIO U YBEJIMYEHHYIO 0a3a1bTOBOTO CJIOS.

Pa3menieHne HOpPWIBCKUX PYIOHBIX  Y3JIOB  KOHTPOJUPYIOT  BYJKAHO-
TEKTOHMYECKUE CTPYKTYphl, IPUYPOUECHHbIE K y4acTKaM IepeceueHus: INTyOMHHBIX
pa3IOMOB M AHTUKJIMHAJICH, MONEPEYHBIX K IpocThpaHuio Myiapd. C sTuMu
CTPYKTYpaMu CBS3aHbI TPAIIIOBbII MarMaTu3M U HUKEJIEHOCHbIE HHTPY3UBbI. Kpome
TOr0, B 00pa30BaHUU HHUKEJIEBOTO OPYJIEHEHUS MPUHUMAET Y4acTUE IKCIIIIO3UBHBIN
MarmMatusM. Pynosokanu3yrlomyuMy —SIBISIFOTCSL  KpYNHbIE CyOrOpU30HTAJIbHBIE
MEX(POpPMAIMOHHBIE 30HBI PA3PHIBHBIX HAPYIIEHUH, ONEPSAIOIINX PETHOHAJIbHBIE
paszsnoMbl. Tak, HampuMep, HOPUIBCKUM M TAIHAXCKUU PYAOHOCHBIE WHTPY3UBBI
3aJIETal0T MEXKIY MTaJICO30MCKUMH 0CaI0YHBIMH dbopmarusmMu U
BEPXHEIATIE€0301CKO-HUKHEME30301ICKUMU BYJIKAHOT€HHBIMH 00pa30BaHbIMHU.

Hopunbcknii HHUKENEHOCHBIM PACCIOCHHBIM WHTPY3UB BBITIHYT B CEBEPO-
BOCTOYHOM HampaiieHuu Ha 12 km, ipu cpeaneit momuocta 130m.

B BeprukameHOM paspese (puc. 1.) BKparuieHHasi, THE30Bas M IKHJIbHAs
NUPPOTUH-TIEHTJIAHIUT-XAIbKOMUPUTOBAasE ~ MHUHEpAIM3alMsl  acCOLUMUPYET  C
NUKPUTOBBIMH, TAaKCHUTOBBIMH M KOHTaKTOBBIMH Josieputamu. Haumbonbias
MOIIHOCTh PYAHBIX T€JI U CIUIONIHbIE CYIb()UIHBIC )KUIBl TPUYPOUCHBI K TPEIIUHAM
OTpBIBA, BBICTYNaM W MporudaM mojaomBbl MaccuBOB. OHM 00pa3oBajuCh 3a CUET
UHBEKIUH CYIb(PUI0B U3 MATEPUHCKOTO HHTPY3UBA.

1 - >ddy3uBHBIe TIOpOABI;, 2 - JMAaOpamopoBbie 0a3anbThl; 3 - THUTAHABTUTOBBIC
0a3anbThl;, 4 - CHILIBL JOJIEPUTOB; 5 - TAOOPOMOIEPUTHI; 6 - OCATOYHBIE TIOPOABI TYHTYCCKOMN
cepun; 7-9 -pyasl: 7 - BKpaIUICHHBIE B UHTPY3UH, 8 - BKPAIUICHHBIC B MIOPOJIaX YK30KOHTAKTA.
9 - xunbHble; 10 - pa3peIBHbIC HAPYIIEHUS

PI/ICYHOK 1 - TI'eomormnyeckuii pa3pe3 JTUKBAOWMOHHO-MAarMaTHYCCKOI'O
MeJHO-HHUKeNeBOro mectopoxaenns Hopunbck-1. I1o A.B. Tapacosgy:

MuHepanbHblid COCTaB PYJIHBIX TeN JJig OOJIBIIMHCTBA CYIb(UIHBIX MEIHO-
HUKEJIEBBIX MECTOPOXKACHHM oJIuHakoB. [lo TIaBHBIM MHHEpajaM pyIbl 3TUX
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MECTOPOXKIICHUI Ha3bIBAIOT MUPPOTHH-TICHTJIAHINT-XaJIbKOITUPUTOBBIMHU.

[TopomooOpasyronMu ~ CIIy>)kaT B OCHOBHOM MarHe3uallbHO-)KEJIE3UCThIC
CHJIMKATBI: OJIMBHH, NMUPOKCEH, poroBas oOmaHka u Ap. Cpenu BTOPOCTEIIEHHBIX
PYAHBIX MHHEPAJIOB BBIICISIOTCS TPYIIbI IUIATHHBI W TUIATHHOMIOB (Mayutaguid M
CIeppUIINT), Menu (BayuiepuuT, OOPHUT, KyOaHUT | Jp.), HUKENs (HUKEIUH U Jp.).
Kob6anbT B OCHOBHOM HaxOJHUTCS B Ka4eCTBE M30MOPGHON MPUMECH B TICHTIAHIUTE
u iuppoTtrHe. Kpome Toro, B pyax copepKuTcs 30J0T0, Cepedpo U CeleH.

IKCIJIO3UBHBbIE H KPUCTAIU3AMOHHBIE MECTOPOKAEHUS

K oaToif  rpymnme  OTHOCATCS  MECTOPOXKACHHSI  OKCIUIO3MBHBIE U
KpucTtaimm3anuonnsle. [lociaeanue moapa3aensitoTcss Ha MECTOPOXKIACHUS paHHE! U
No37HEN KpucTaumM3aluu. VX Takke Ha3pIBalOT paHHEMarMaTUYeCKUMU U
O3 JHEMArMaTHYECKUMHU.

B omnuume oOT JMKBAaMOHHBIX OHHM XapaKTEpU3YIOTCS pazHooOpazuem
PYIOMPOIYKTUBHBIX KOMIUIEKCOB. TakMX Kak: ajJMa30HOCHBIM, XpPOMHUTOBBIMH,
TUTAHOMAarHETUTOBBIH, BaHAIMEBO-KEJIE30-MEHBIN, araTUTOBBIA U
PEAKOMETAIIIBLHBIN.

ANTMa30HOCHB i KOMIUICKC PEICTABIICH JUATPEMAMHA KUMOEPIIUTOB H
JAaWKOBBIMHU TEJIaMU JIAMIIPOUTOB, B POCTPAHCTBEHHOW CBSI3U C 30HAMH TITyOMHHBIX
pa3znoMoB. MeCcTOpOXKICHHS aiIMa30B B KUMOEPIUTOBBIX TPYOKaX MIUPOKO PA3BUTHI
Ha Cubupckoii, Bocrouno-EBponeiickoii, Adpukanckor, Wuauiickoil u
ABcTtpanuiickoil miargopmax. AIMa3z0HOCHAs JIAMIIPOUTOBAasE (hopMalis U3BECTHA B
3anagHol ABCTpalliH, TJI€ OTKPHITO OJ[HA U3 OoraTeiivx B Mupe TpyOka "Apraitn” ¢
cojaepxanueM anMazoB /7 kap/t. OnHa 3ajleraer B TMOsICE JOKEeMOPHHCKHX
METaMOP(PUUYECKUX TMOPOJI, MEPEKPHITHIX IMIAT(HOPMEHHOM YEXJIOM MaJIe030MCKUX
BYJIKAHOT€HHO-0CA/IOYHBIX TOPOJ B MPOCTPAHCTBEHHON CBA3UM C INIYOMHHBIMU
pazinomamu. Pazmepsl TpyOKu B ropuzoHTabHOM ceueHuu 2*0,15-0,5km.

MuHepalibHBIN COCTaB KUMOEPIUTOB OUE€Hb CIOKHBIN: BBIJEISIOTCS MUHEPAIbI
COOCTBEHHO KMMOepMTOB (ajiMa3, OJIMBHH, ITUPOIN, HIBMEHHUT, XPOMIIITHHEIUIHI,
¢roromnut, rpaguT, MarHETUT, aBTUT, U allaTHT), a TaKXKEe MHUHEPAIbl KCCHOJIMTOB
(rpaHaThl, MUPOKCEHBI, MOJIEBBIE MMAThl, aM(puO0bl, OMOTHT | Jp.). Kpome Toro,
MPUCYTCTBYIOT THAPOTEPMAITBHO-METACOMATHYECKUE U THIIEPTEHHBIE MUHEPATHHBIC
HOBOOOpa30BaHUS.

XPpPOMHUTOBBI I KOMIIJIEKC Ha pOTOILIaThopMax cOPMHUPOBAJICS B MOJIHO
muddepeHIMpoBaHHBIX 0a3aIbTOMIHBIX HHTPY3UBAX MOIIHOCTHIO Oosee 3-4 ThiC. M.
BoapmMHCTBO HccenoBaTeiel CYUTaeT, YTO OH SIBJSIETCS MPOAYKTOM KaMepHOM
KpUCTa/IU3aluu 0a3aibTOUIHON MarmMbl B YCJIOBHSX IUIAT(HOPMEHHOTO pPEKUMA.
Kpucramnmuzanuonnas auddepeHuuanus npoTreKkaia B CIOKOMHBIX TEKTOHUYECKUX
YCIIOBUSX IMyTEM MarMaTH4eCKON CeAMMEHTAllMH, MPU Y4aCTHUH KOHBEKIIMOHHBIX
TEYEHUN U TYpOYJEHTHBIX MOTOKOB, OOYCJIOBUBIIUX B II€JIOM CTpaTU(UKAIUIO U
PUTMHUYHYIO CIIOUCTOCTb PYAONPOTYKTUBHBIX KOMIIJIEKCOB.

MecTopoxaeHus XPOMHTOB IpOTOIIATHOPMEHHBIX oOmacreit
XapaKTEPHU3YIOTCS BBICOKOW OOIIEH IKEIe3UCTOCThI0O W HU3KUM OTHOIICHHEM
Cr,03/FeO.MectopoxkeHust 3Toil popManum conepkaT TP YeTBEPTH Pa3BEIaHHbBIX
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MUPOBBIX 3allacoB XPOMHUTOBBIX pyId. B ckiamguaTeix 00MacTAX MECTOPOXKIACHUS
XPOMHUTOB CBSI3aHbl C JYHUT-TapLOyprUTOBBIMU KOMIUIEKCAMH B O(HOIMTOBBIX
HOsICAX.

M3BecTHBI JBE TUMNOTE3bl HMX MPOUCXOXKICHHS: 1) MpH KpHCTAJUIM3AIMU
yJIBTPAOCHOBHOI'O pacIillaBa B 36MHOM KOpe ¢ 000CO0JEHNEM XPOMIIIMHEINIOB Ha
HO3JJTHEMarMaTu4eckoM Jtare;, 2) o0pa3oBaHHE B MAaHTHH CTPaTH(QOPMHBIX
OCHOBHBIX-YJIbTPAOCHOBHBIX ~ KOMIIJIEKCOB ~C  CHHICHETUYECKUMH  ILIACTaMU
XPOMHTOB U MOCIEAYIOIIEE BHEAPEHUE UX B 3¢MHYIO KOPY.

JlJis XpOMUTOBBIX MECTOPOXKACHUM, CBA3AHHBIX C YPaIbCKUM O(PHOIUTOBBIM
MOSICOM,  XapaKTepHbl JHMH3000pa3Hble 3aJ€KU U IKWIBI C TPYNIOBBIM
pacmojoXeHUeM B BHJE JIMHEHWHBIX, KYyJUCOOOpPA3HBIX WM TMOSICOBBIX 30H.
[IpoTskeHHOCTD U mMpHUHA pyaHbIX Teq npeBbimaeT 1000M , a MOIIHOCTH JOCTUTAET
230 M. KoHTakTel pyAHBIX Tl YeTKHe. Pyael CIOXEHBI B OCHOBHOM
XPOMIIIMKAHEINIaMIA W OJUBHHOM. Bpicokoxpomucteie pyabl (CroO; > 50 %)
OpuypodeHsl K  Oosiee  HM3KUM  CTpaTurpauyeckuM  TOpU30HTaM, a
BbicokormHo3emMuctoie (A1l,0O3 > 15 %) - k BeicokuMm. B pymax cogepkarcs
IUTATUHOM/IBI OT COTBIX J0JIEH 10 MEPBBIX TPAMMOB HA TOHHY.

TutTaHoOMAarHeTHUTO B bl U KOMIUIEKC BKIOYAET COOCTBEHHO
TUTAHOMAarHETUTOBbIE W TUTAHOMATHETUT-WIBMEHUTOBBIE  C  BaHAJIUEM
MECTOPOXKACHMSI,  JIOKAIW30BAHHbIE B  TabOpO-aHOPTO3UT-MMPOKCEHUTOBBIX
KoMmiuiekcax.  Onm  copmupoBamuch B TpoOLECCe  BHYTPUKAMEPHOM
auddepeHuani OCHOBHON MarMbl B TPaHyJIUTO-THEHCOBBIX MOsCaX.

KpynHble TUTAaHOMAarHETUTOBBIE MECTOPOKIEHUS HW3BECTHBI JIMIIb Ha
tepputopru Poccun (Kaukanapckoe u I'yceBoropckoe Ha Ypaine). TuraHOMarHeTur-
WIbMEHUTOBbIE MECTOPOXKJIEHUS TPUYPOUYEHbI K AaHOPTO3UTOBBIM MacCHBaM,
JAOCTUTAIOIIUM MO TIUIOMAAN HECKOJBKHX COTE€H W JaXe ThICAY KBaJAPATHBIX
kunoMeTpoB (Anupongakckue ropel B CIIIA ¢ mecropoxxnenusmu Candopa-Xu,
Op-MayntuH u np.; Jxyrmkypo-CraHoBoi aHOPTO3uTOBBIH 110sic B Cubupwu). Pyabt
ATUX MECTOPOXKIECHUI METaMOP(PU30BaHbl, XapaKTEPU3YIOTCS] BBICOKMM KaueCTBOM U
JIETKOOOOTaTHMBI.

PynHble Tena npeacTaBieHbl 30HAaMM, IUIACTaMH, JUH3aMU U OKUJIAMHU C
pa3IMYHON HACBILIEHHOCTBIO BKPAIIEHHOW MMHEpalIU3alM TUTAHOMAarHETUTOM,
MarHeTUTOM, WJIbMEHUTOM U TIOCTENEHHBIM TEPEXO0JOM K CIUIOIIHBIM pPYyAaM.
OCHOBHBIMU CHUJTUKATHBIMA MHHEpajaMH TUTAHOMAarHETUTOBBIX Py SBISIFOTCS
OJIUBWH, THUPOKCEH, IIIaruokia3d. B wmeTamMoppu3oBaHHBIX TUTAHOMArHETHUT-
WIbBMEHUTOBBIX pyJax OHHU MpeoOpa3oBaiuch B amM(puOOJ, 3MHUIOT, aKTHHOJMT,
XJIOPHT.

BanagueBo-xene30-MeAHBIH KOMILIEKC MOKET
paccMaTpuBaThCS B MapareHe3uce ¢ TUTAHOMAarHETHUTOBBIM. OHH UMEIOT CXOJHBIC
re0JIOTHYECKOe MOJOXKEHNE, MOP(OIOTHIO Te U METPOXUMHUYECKHI cocTaB. OaHAKO
OTJIMYAIOTCSI MUHEPAJIBHBIM COCTaBOM PY/I.

A maTuToBB U KOMIIEKC NPUYypoUeH K AUPPEpeHLUPOBAHHBIM
HOSICOBBIM MaccuBaM He(enuHOBBIX cueHuTOoB. [lnomanp MaccuBoB pocturaer N*
10" xm® Tlonmorme JMH30BHAHO-TIONOCYATHIC ANATUTOBBIC 3aTEKH HMEIOT
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MPOTSHKEHHOCTh JIECSITKA KAJIOMETPOB, TIPW MOIITHOCTA B TIEPBBIE COTHU METPOB.
Conepxxanue amatuta usmeHsercs or 15 go 75 %. Takue MacCuUBBI M3BECTHHI Ha
Konbckom moayoctpoBe (Xubunbl), B Kanane (Cenr-UMnep), bpasumuu ([Tocyc-mae-
Kannac).

B mecropoxnenunsix XuOMHCKOro maccuBa cpeaHee conaepxkanue P,0s 14-18
%. Cam MaccuB mpejacTaBisieT coO0M MO3HEIEBOHCKYI0 MHOTO(a3HYH 30HAIBHO-
KOHIICHTPUYECKYIO UHTPY3HIO LIEHTPAJIIBHOTO THIIA

P e n xk oM e T a a1 b H BI U KOMIUIEKC, CBI3aHHBIA CO
CTpaTU(UIIMPOBAHHBIMA ~ MACCHMBAMH  armauTOBBIX  HE(EIMHOBBIX  CHUEHUTOB,
OTJIMYAETCS OT amaTUTOBOM TEOXMMHYECKOW CIlelnamu3amnueii, oO0yCIOBHUBIICH
BO3HUKHOBEHUE JIOMIAPUTOBBIX THUTAH-PEIKO3EMETHHO-HUOONEBO-TAHTAIOBBIX Py
(Mecropoxxaenue JloBozepo). OCHOBHBIM PYIHBIM MHUHEPAJIOM SIBJISETCS JIOMAPHUT B
acCOLMAIMH C allaTUTOM, HE(PEIMHOM, STUPUHOM, SBIUAIUTOM U C(HheHOM

Jlekuusi 3. KAPBOHATUTOBBIE MECTOPOXIEHUSA

YcnoBus 00pa3oBaHusi 1 MUHEPAJIbHBIN COCTAB

KapOoHaTUTOBBIE MECTOPOXKICHUS SIBJISIFOTCS MPOW3BOAHBIMH TIOJJKOPOBOM
MarmMbl CIIO)KHOTO COCTaBa, MPH KPUCTALIU3AIUUA KOTOPOH B CTPYKTypax
IEHTPAIBHOTO THUMAa (POPMHUPOBAINCH MACCHBBI, CJIOKEHHBIC YIBTpa-OCHOBHBIMU-
IIEJIOYHBIMUA TIOPOJIaMH U KapOoHaTuTamu. Ha 3emHOM mmiape u3BecTHO Oosiee 250
KapOOHATHTOBBIX MAaCCUBOB, OOBEAMHEHHBIX B MpoBUHIIMU. B Poccun uccnenoBanbt
Kapenbcko-Konbsckasi, Boctouno-Casinckasi, Anpanckasi, Cuxor>-AJIMHbCKAs U
JpyTHe MPOBHUHIINU.

KapOoHAarTmuTBHB - 35TO0 NOCICAOBATENHHO C(HOPMUPOBABIIHECT B
YJIBTPAOCHOBHBIX WM  IIEJOYHBIX  YJIBTPAOCHOBHBIX TMOPOJAaX OSHIOTEHHBIC
oOpa3oBaHMs KaJbIIUTa, JOJIOMHUTA, PEKE aHKEpUTAa W CHIEPHUTA B ACCOIMALIUU C
MarHeTUTOM, amaTuToM, (hJIOTOMMUTOM, MHOT/AA CyIbGUIaMH MEIH, IIMHKA U CBUHIIA.
AKIIECCOPHBIMU MHHEpaiaMu sBistorcs. Oanmenent - ZrO,; mupoxiop - (Na, Ca,
Ce), (Nb, Ti, Ta), Og(O, OH, F); raruerronut (ypaHcoaep:Kalluii MTHPOXJIOP);
KapOOHATHI PeIKUX 3eMelb (0aCTHE3UT, MAPU3HUT, CHHXU3HT) U GocdaThl (MOHAITUT
np.). IToaromy kKapOOHATUTOBBIE MECTOPOXKICHUS XapaKTEPU3YIOTCS KOMITICKCHBIM
COCTaBOM pPYJ W CIy)XKaT HCTOYHUKOM JOOBIYM MAarHETUTOBBIX, AMaTUTOBBIX H
MEJHBIX KOHIIEHTpaTOB, (prioromura, pexke (aoopuTa W KapOOHATHOTO CHIPHS, a
Tak)Ke HUOOMS U PEIKO3EMENbHBIX METAIJIOB IIEpHUeBOi moArpymnmbl. Kpome Toro, u3
Pyl HEKOTOPBIX MECTOPOXKIACHHIA MOIyTHO MOTYT M3BIEKATHCS TaHTaJ, ITUPKOHUH,
TUTaH, ypaH, MOJTUO/IEH, [IMHK ¥ CBUHEII.

PynonocHbie kKapOOHATUTHI HAXOAATCA Kak Ha nepudepun miarGopm, Tak U B
[EHTPAIBHBIX YaCTAX HA TPAHUIC MPHUMOIHATHIX W ONMYIICHHBIX OJIOKOB, HO
00s13aTEIHPHO B MPOCTPAHCTBEHHOM CBSI3U C TIIYOWMHHBIMEH pasziomMamMu. OHU Takxke
MOTYT OBITh TPUYPOYCHBI K 30HAM COWICHEHHsI TNIaT(HOPM U CKIIa9aThiX 00IacTe.

dopMupoBaHUE yJIbTPAOCHOBHBIX - MICJIOYHBIX C KapOOHATHTAMH MAaCCHBOB
(Ha30BeM MX KapOOHATHTOBBIMH) MpoTekano mmutenbHoe Bpems (ot 10-50 10 200-
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250 MIIH JIeT) B HECKOJIBKO 3TaloB. Ha PaHHEM 3Tare MPOUCXOIUIIO BHEIPEHHUEC
yIBTPAOCHOBHBIX TMOPOJI, HA MO3JHEM - IICJIOYHBIX W HA 3aKJIIOUYUTEIbHOM 3Talie
o0pa3zoBaIuch KapOOHATUTHI.

JIMUTEeNbHOCTh M MHOTOJTANMHOCTh  CTAHOBJIEHUS 3TUX MAacCMBOB U
npeamecTBytomas — auddepeHnuanus ~ MAaHTHMHOW ~ MarMbl  OOYCIIOBHWIA
pasHooOpazue uX NEeTPOrpauIecKoro COoCTaBa WU B TO KE BpEeMsS EIHHCTBO
YIBTPAOCHOBHBIX W IIEIOYHBIX MOPOJ. MacCHBBl CIIOKEHBI MHPOKCEHUTAMH,
MEePUAOTUTAMA W OJMBUHUTAMU, HHOJUTAMU W YPTUTaMH, HE(ETUHOBBIMH U
HICJIOYHBIMA ~CHUEHUTAMU M KapOoHaTUTaMU. Takue MAacCHBBI HA3bIBAIOTCS
MHO2oGha3nbiMu. [l HUX XapakTepHa MHOTOCTaauiHAas MHUHEpanu3alus. IJTU
MaccuBbl B JuamMerpe a0 8 KM U Ooisiee MPOSBISIOTCS B BEPXHEM YacTU Kak
BYJIKAHUYECKHUE COOPYKEHHUs, Jajnee Ha IriayOuHy - Kak CyOByJKaHWYeckue (auuu,
MepexXo e 3aTeM B TumaduccanbHble HHTPY3UBBI. CienoBaTenbHO, HE00X0IUMO
YYHUTHIBATh BO3MOXKHYIO JBOJIIOIHIO TeHE3Uca KapOOHATUTOB. [ TyOMHHBIC WX YacTH
MOTJId C(HOPMHUPOBATHCS TIO AHAJIOTUM C MarMaTUYECKUMH MECTOPOXKICHUSMH, a
MPUTIOBEPXHOCTHBIE PA3BUBATHCS IO CXEME MOCTMArMaTUYECKUX 00pa30BaHMA.

Cormacao A.A. ®posioBy, OOJBITUHCTBO KapOOHATUTOBBIX MACCHBOB MMEIOT
IITOKOOOpa3Hyo ¢GopMy H 30HAJIbHO-KOJbICBOe crpoeHue (puc. 3). Buyrpu
KapOOHATUTOBBIX MACCHUBOB HAaxOJATCS UEHTpalbHbIEe IITOKH KapOOHATUTOB,
OPUYpPOUYCHHbIE K I[WIMHIPUYECKUM TpyOkam B3pbiBa. Pa3Mepsl IITOKOB B
MONEPEYHUKE U3MEHSIIOTCS OT COTEH METPOB JI0 HECKOJIbKMX KUJIOMETpoB. OT HUX
OTXOJAST paaualibHble, KOJbIEBbIE U KOHUYECKHE TPEIIUHHBIE CTPYKTYPHI,
NpeACTaBIAIoNIMe cO00M Nalko- U pyAooOpasyrolife Teja MPOTSKEHHOCTHIO B
HECKOJIbKO COTEH METPOB, MOIIIHOCTHIO B TIEPBHIC METPHI.

Onu, NO-BHIUMOMY, BO3HUKIIA MPU M3MECHEHHWH NIABJICHUS B TITyOMHHOM
MarMaTH4ecKoOM ouare.

Crnararoiyie MacCUBbl YJIbTPAOCHOBHBIE - IIEJIOYHBIE KOMILIEKCHI MOPOJA U
KapOOHATUTHl KOHTPOJHMPYIOTCS CHUCTEMaMH BEPTHUKAIBHO OPUEHTHUPOBAHHBIX
KOJIBIIEBBIX IIWUIMHIPUYCCKUX W IEHTPUKIMHAIBHBIX KOHUYECKUX PA3JIOMOB H
paguanbHBIX TPEIIUH. DTO 00YCIOBUIO pa3zHooOpaszue GopM Kak caMUX MAacCHBOB,
TaK M CJIArarolux X re0JIOTHIYECKUX Tel (CM. puc. 2).

Hapsgy ¢ marmatudeckumu Tenamu (MHJIUHAPUICCKUMH, KOHUYCCKUMH U
JMHCHHBIMU JTaKaMH, )KUJIaMH U JIMH3aMH) B KapOOHATUTOBBIX MACCHUBAaX 3aJICTafoT
MOCTMarMaTH4eCKUe INTOKBEPKOBbIE OOpa30BaHHUS W METACOMAaTHYECKUE Tela
CJ0KHOM (opMbl. Takue CTPyKTYypbl XapaKTEPHBI ISl BYJTKAHUUECKUX COOPYKEHUH.

C r1yOuMHON BYyJIKAHMYECKHUE amMapaThl IMOCTENEHHO IMEepeXoisiT B
MITOKOOOpa3HbIe, a 3aTeM M TPEUIMHHBIE Tela B UHTepBajie riayounsl 7-10 kM. Jlo
TOTO WHTEpPBAJla MOXXET PaCHpOCTPAHATHCA OpPYACHEHHUE KapOOHATUTOBOTO
KomIuiekca. [IpogomkeHne MarMaTu4ecKom KOJIOHHBI, YXOASIIEN B MAHTHUIO, MOKHO
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MaccuBBI ¢ anaTUT-MarHETHTOBBIME MeCTOpOXKIcHUsIME (B muiane): Kosmopckuit, 6 - AnbHE, 6 -
[Tamabop; MaccMBbI C PEIKOMETAUIBHBIMH W MOJMKOMIIOHCHTHBIMUA ~ MECTOPOXKICHUSMH: T -
Hmwxkuecastackuii, 0 - Toymuan. e - Oka (paspe3). 1 - 3bdy3HBHO-9KCTPY3UBHBIE 0OpasoBaHus, 2 -
KapOOHATHTHI. @ - IITOKOOOpa3HbIE Tela, O - KHIOOOpasHbIe Teja, 3 - alaTHT-MAarHETHTOBBIC pyabl; 4 -
CHEHUTBHI IIEIOYHBIC U He(DETTMHOBEIC, S - TYPBSHTHI, 6 - UHOIUTHI, / - TIMPOKCEHUTHI, OJIMBUHUTHI; 8 -
¢enutsl; 9 - monocdarocte B KapOoHatutax; 10 - paspeBHbie HapymieHus; // -menuble (OOpHHUT-
XaJIbKOTTUPUTOBBIC) PY/IbI.

Pucynok 2 - CxeMbl TreoJIOTMYECKOTO CTPOEHUSI PYIOHOCHBIX MAaCCHBOB
yJIbTPAOCHOBHBIX IIEIOYHBIX MOPOJ U KapOOHATUTOB. [1o A.A. @ponosy.

pEICTaBUTh B GOopMe TaKOOOpa3HOTO Tena.

OpyneHenre KapOOHATUTOBOIO KOMILJIEKCA MOJpa3AesieTcss Ha TpU pYIHbIE
KoMIUTeKca: 1) ¢IioronmuT-amaTuT-MarHeTUTOBBIN, 2) TaHTaJI0-HUOOWEBBIM H 3)
(bIIOOPUT-TIONMMETAIUTHHBIH.

B mocnenoBaTebHOCTH KPUCTAILTU3AIMN KapOOHATHRIX MHHEPAJIOB BBICIISIOT
TPH OCHOBHbBIE CTaIHK KapOOHATHTOBOTO Ipoliecca: 1) kanpuuroBas (650-390€C), 2)
kanbuT-goaomutoBas (420-300€), 3) ankeput-cunepurosas (320-200€). B takoii
XKe TOCIIEJIOBATEILHOCTH TMPOWCXOAUJIO YCIOXHEHHE MHHEPATbHOTO COCTaBa
KapOOHATUTOBBIX O0pa30BaHW W HM3MEHSUIOCh HMX TOJOXKEHHE OT Mepudepun K
IEHTPY MaccuBa. JT0, Mo MHEHHI0O A.A. ®pojoBa, oOycioBmwio (HOpMHpPOBAHUE
OOJBIIMHCTBA  KAapOOHATUTOBBIX  PYAHBIX IMOJEH W  MECTOPOXKICHUH ¢
LHEHTPOCTPEMHUTEIIBHOM  CXEMOM TOPU30HTAIBHOM  30HAJBbHOCTH  OPYACHCHMUS.
Llenmpocmpemumenvroti Ha3bIBAIOT 30HATBHOCTH B Ciydae JIOKaIM3alUu OoJiee
paHHETO OpyJcHEeHHsI Ha Tiepudepuu.

bonee oT4eTnIMBO MpOsIBIICHA TIpsiMasi BEPTUKAIbHASL 30HATLHOCTh OPYICHEHHSI
- pe3yabTaT MOCIEOBATEILHOTO CMEIICHUS BBEPX MO pa3pe3y MarMaTHYECKUX H
nocTMarMaThueckux mpoueccoB. Kak BugHo Ha (puc. 3), B OCHOBaHWM pa3pes3a B
yIBTPAOCHOBHBIX ~ TOPOAAX  3aJeraloT MarMaTU4eCKue TUTAHOMArHETHTOBBIE
MECTOPOXKICHHS, CMEHSIOIIUECS BBIIIE, B CBS3U C YJIBTPAOCHOBHBIMHU - IIEJIOYHBIMHU
KOMIUIEKCaMH, KapOOHATUTOBBIMU 00pa30BaHUSIMU allaTUT-MarHeTUT-(IOTOMUTOBOM
dbopmanuu, OTBEYAIONIEH pAaHHEW KaJIbIMTOBOW cTaamu Tporecca. Ha cpemnux
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rOpU30HTaX B  KapOOHATUTAaX BO3HUKAET TAHTAJIO-HUOOWEBBIM  KOMILIEKC,
COOTBETCTBYIOIINH MO3THEH KaJBIIUTOBOU U KAJIBIIUT-T0JIOMUTOBOM CTaIHSIM.
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1 - kapOOHATHUTHI; 2 - yABTPAOCHOBHBIE - IIETIOYHBIC TIOPO/IBI; 3 - YABTPAOCHOBHBIE TTOPOJIBI.
Pucynok 3 - Cxema BepTHUKaIbHOW 30HAJIBHOCTH COCTaBa, CTPOCHUS U
pacupenesieHus OpyACHEHUS B MacCUBaxX YJIBTPAOCHOBHBIX - IIEJIIOYHBIX [OPOA U
kapOoHatuToB. [1o A.A. Dponosy:

Jlanee mo paspe3y cocTtaB KapOOHATHTOB YCIOXKHSIETCA M 3aKaHIMBACTCS
pa3pe3 aHKEPHUT-CHUACPUTOBHIMH KapOOHATHTaMH C KOMIUIEKCHBIMH pyJaMu
GIIOOPUT-TIONMMMETALTFHON  (OopMaIui ¢ TOPUEBO-PEAKO3EMETBHBIM U JIPYTUM
OpYyZI€HEHUEM.

OCHOBHBIMH TEKCTYpaMu KapOOHATUTOBBIX pyJ SBISIOTCSA.  MacCHUBHa,
moyiocyaTasi,  NATHUCTas W THE30BO-BKpaIUICHHAS, CTPYKTypa  PyaI
KPYITHO3EPHHCTAS.

Bo BMemarommx KapOOHATUTOBBIE MACCHBBI IMOPOJAX KHUCIOTO COCTaBa
MIPOUCXOAMII TIPOIECC penumuzayuu, MPOSBICHHBIN B OMMKHENW 30HE IK30KOHTAKTa
NPUBHOCOM KaJlis M HaTpHsl U BBIHOCOM KpeMHe3ema. Ha mecropokneHun AnbHE
(LIBermst) 3TOT mmpoiecc MpUBENT K 00pa3oBaHHI0 ()EHUTOB Ha OOJBIICH YacTH
MaccuBa. B 30He sHIOKOHTaKTa pa3BuBaiack aoronutu3anus. Camu KapOOHATUTHI
MOTYT OBITh TIOJIBEPKEHBI TOCTMATMATUYECKOW KapOOHATHU3AIMHU C TIPOSBICHUEM
MarHe3uaJbHOTO U JKEJIe3UCTOr0 METacCOMaTo3a.
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I'eonioruveckoe crpoeHue ¢GJioronUMTOBHIX, AMATHT-MATHETUTOBBIX U
PeAKOMETANIbHBIX KAPOOHATUTOB

OdnoronuT*anmaTUT-MAaTHETHUTO B bl H KOMIUIEKC OOBETUHSET
(bJIOTONMTOBBINA, aNaTUT-MAarHETUTOBBIA W OJHOWMMEHHBIA C  KOMIUJIEKCOM
MHUHEpAIbHBIE TUTHI pyAd. OHM MOTYT OBITh TPEICTABICHHI B JIFOOBIX COUCTAHHSX B
npeiesiax OJHOTO KapOOHATUTOBOTO MAacCHBA, PYIHOTO TOJSI WM MECTOPOXKICHWS,
o0pazysl IWIMHAPHYECKHE, KOHWYECKHE M JIyrOBBbIE JKHJIBI, IITOKOOOpa3HBIC TeJa.
CTpykTypa pya KpyHMHO3EpPHHCTas, TEKCTypa - MAacCHBHas, peke IoJiocyarasl.
Cpennue conepxxkanus xkeneza okoso 30%, matuokcunma docdopa - 10 %.
ConmepkaHue KOHIUITMOHHOTO (DJIOTOMUTA W3MEHSETCS OT JIECATKOB M COTEH
KAJIOTPaMMOB Ha KyOOMETp IO CIUIONIHBIX CIFOISTHBIX Macc. OOBIYHO KaueCTBO CITFOBI
HEBBICOKOE, 3amackl Oosbimue. K 3TOMy KOMIUIEKCY OTHOCSITCS MECTOPOXKICHUS
Kosnopckoe (Poccust), Anbné, Bykycy (Yranma).

KoBmopckoe = MeCTOpOXKACHHWE  SIBISIETCS ~ €IWHCTBEHHBIM B P®
AKCIUTYaTUPYEMBIM MECTOPOXKIECHHEM J3TOro Komiuiekca. OHO HaxoguTcs Ha
bantuiickom mmre W mnpuypoueHo K KoBmopckomy MHOrogasHOMY MAacCHUBY
[ICHTPAJIBHOTO THWTA, CJIOKEHHOMY OJIMBUHUTAMH, IMHPOKCEHUTAMH, TEPUIOTHTaMHU,
Pa3HOCTSAMH He()eIIMHOBBIX CHEHHUTOB 1 KapOoHaTuTamu (puc. 4).

PenxomeranmipHbie  KapOOHATHTHI TOpA3ACieHBl Ha JBa KOMIDIGKCA: TaHTAJO-
HUOOWEBBIN U (DIIOOPUT-TIOTUMETATITHHBIH.

TaaTano-HUOOMUEBH U KOMIUIGKC TPEICTABICH MHPOXJIOPOBBIM U
MAPOXJIOP-TaTUYETTOJUTOBBIM MUHEPaTbHBIMH TUTIAMHA MECTOPOKICHHM,
coJiep KalIMMHU OCHOBHYIO JIOJIF0 HIOOUEBHBIX PY/I.
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1 - xkapOoHaTUTHI, 2 - (HIOrOUUT-aNATUT-POPCTEPUTOBBIE TOPO/IbI, 3 -MarHETUTOBBIE PYIbI, 4 ©
OJIMBHH-(JIOTOIHT-THOTICHIOBBIC TIOPOJIBI, 5 -MOHTHYEIUIUTOBBIC IOPOJBI, O - METHIUTUTHI U
TYPBSIUTHI, 7 -TTUPOKCEHUTBI, IEIOYHBIE TUPOKCEHUTHI, S -HIONNTHI, HHOIHT-YPTUTHI, UHOIUT-
MeIbTEeUTUTHI, 9 - onmuBUHUTHI, 10 -enutsl, 11-THEHUCHL.

Pucynok 4 - Cxema reonoruueckoro crpoerus Kosnopckoro maccusa. [1o B.
AdanacbeBy 1 1p.:

a
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CaMpIM KpYNHBIMH TMHUPOXJIOPOBBIMU  KApOOHATUTOBBIMU MECTOPOKICHUSIMU
mupa sBisiiotres: Tammpa (bpaswnms), Oka (Kanana) u ap.

[Tupoxyop-raTyeTTONIUTOBAas MUHEpaNIM3alUs B PsAJE MACCHUBOB CBsi3aHA C
amaTUT-MarHETUTOBBIM OpPYACHEHUEM, QIbOUTUTAMH, alaTUT-KAJIbIIUTOBEIMU U
anaTUT-KaJbIUT-T0JIOMUTOBBIMU KapOoHatutamu. ConepikaHue B KOMIUIEKCHBIX
pyaax ¢ocdopa cocrapisier 3-5 %. ['eonornueckoe cTpoeHHE TaKUX MACCHUBOB U
MOPQOJIOTHS PYIHBIX TEJl TPUBEIAEHBI HA pUC. 6.

OPnwWOPUT-TNOAMUMETAaNTbHEB U KOMIIJIEKC
XapaKTepu3yeTcs: pa3HoOOpa3ueM MUHEPAIbHBIX THUIIOB MecTopoxiaeHuil. Cpenu
HUX BBIICISIFOTCS TpyNIa PEAKO3eMEIbHBIX THIOB (MapuU3UT-0aCTHE3UTOBBIH,
MOHAIIUTOBBIM M KOJIYMOWT-0AaCTHE3UTOBBIN, MecTopoxaeHus Mayntun-Ilace,
CIOA wm np.), a Takke OOPHUT-XAITBKOITUPUTOBBIN, TaJCHUT-CATCPUTOBBIN U
(IFOOPUTOBBIC THIIHI.

bopHuT-XanpkonupuToBass M JApyras MeaHas MUHEpalu3alus JTOCTUTaeT
MPOMBIIIUIEHHBIX KOHIEHTPALM JIUIIb HA OJHOM KapOOHATUTOBOM MECTOPOKIACHHUU
koMIuTeKcHBIX pya [Taa6op (FOAP). OHo mpeacTaBiieHO KapOOHATUTOBBIM IIITOKOM
ceuenueMm 0,5x 0,7 kM B yIbTPaOCHOBHBIX MOpoJax (CM. puc. 5), MpOPHIBAIOIINX
apxerickue rpaHuThl. [1lo nepudepun mrToka pa3BUThl MarHETUT-ANIATUTOBBIE PYIbI.
B nenTtpanpHO#l ero yactu, B kapOoHatuTax, Ha Tiyouny no 900 M mpociexeHsl
30HBI IPOKUIKOBO-BKPAIUICHHBIX Py ¢ coaepxkanuem meau 0,3 - 0,6 %.

Bo wMHormx kapOOHAaTUTOBBIX MacCHBaX OTMEYAIOTCA  HEBBICOKHE
KOHLIEHTpAIlMX MMOCTMarMaTU4ecko cynb(uIHON MUHEpaIu3aluyd CBUHIA, IUHKA,
MonubieHa, a Takke QuroopuTta, OapuTa, IENECTHHA W TOPHUMCOICPKAIIETO
UPOXJIOPA.

AR LR T30 » L« B B T 50 I (T 0 D T e D B
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Ocamounbiii komrmiekc: 1-3: | - kaifHO30MCKas 1 ME3030HCKast TPYIIIIBI, 2 - IEPMCKasi CHCTEMa, 3
- pudcii. IHTpy3uBHBIN 1 MeTacoMaThaeckuii KoMruiekehl: 4-10 -kapOonaruToBast cepust: 4-7 -o3musst: 4 ©
SKCIUIO3MBHBIC KapOOHATHTOBBIC OpeKumH, 5 - MoMMKapOOHATHBIC KapOOHATUTHI (HOJOMHT-aHKEPHTOBBIC,
JIOJIOMUT-CHICPUTOBBIC, KAIIBIUT-aHKEPUTOBBIC W Jp.). 6 - KalMINmar-armaTuT-CFOMKCTBIE TOpOasl, 7/ -
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CITFOTUCTO-KapOOHATHBIE (IIIAMO3HT-aHKEPUTOBBIE M IIAMO3UT-KATBIMTOBBIE Oposbl); 8 -10 -panmss: 8 -
JIOJIOMHT-KTBLIATOBBIC U KATBLMTOBbIC KApOOHATUTHLY - KaymMimar-aM(prooI-kapOOHaTHBIE (C JIOTIOMUTOM,
KQJIbIIUTOM W aHKepuToM) mopombl, 10 KambIMT-()IOroMUT-MarHeTUTOBBIC TOpOabl;, // - albHEUT-
TUHTYaUTOBAs CEPHsl: TTMKPUTHI, ATbHEUTHI, TMKPUTOBBIC TOPPUPUTHI, TaMIpodupsl; 12 - menouHpie u
HedenmHOBBIe CHEHUTHI; 13 -TTMPOKCEHUTHI, SKYITUPAHTUTHI, METbTEUTUTHI, UAOJIUTHI, YPTUTHI.

I'mneprennspiii komrmuiekc: 14 - KaONMHMHUT-TUIPOCTIONUCTHIE KOPHI BhIBETpUBaHUs; 15 -
JMMOHUTOBBIC; 16 - TMMOHUT-(paHKOIUTOBBIC; 17 - cuaepuTH3anus mopo, KOpbl BeIBETpuBaHMs; 18 -
IUIOIIAb Pa3BUTHS KOP BBIBETPHBAHHUS. a - OCTATOYHBIX (3Keae3ucTo-hocdarHbiX), O - OCBETICHHBIX
(mapoxstop-amomModocdaraeix); 19 - 30HBI CKapHHUpoBaHHS W Mpamopusanud; 20 - TeosoruuecKue
IpaHUIIBI. YCTaHOBJICHHBIC (a), mpeanosaracmbie (0); 21 -pa3pbiBHBIC HApYIICHHS JOCTOBEPHBIC (a),
npenonaaraeMeie (0); 22 - TpaHHMIBI MacCHBa 10 JaHHBIM MAarHUTOPAa3BeAKH, 23 - TPaHHIBI MacCHBA:
MIEPEKPBITHIC 0CAIOUHBIM YEXJIOM (@), 110 TaHHBIM TpaBHpa3Beaku (0).

Pucynok 5 - I'eonormyeckoe crpoenne maccuBa Tomrop (6e3 yexima me3o-
KalHO30MCKKX oTioxeHui). [1o JI.B. Jlanuny u A.B. Toncmosy:.

IlermaTuTOBBIE MECTOPOKICHUA

Yenosus obpazosanus

[lerMatuThl MPEACTABISIIOT COO0M 000cOOJeHHbIE B (opMe IUIMPOB, KU,
JWH3 W MEXKOYIMHHBIX Tel MHUHEpalIbHbIE OOpa3oBaHMs, OJM3KHE IO COCTaBy K
UCXOAHBIM, MarMaTU4ecKuM WM MeTamopuueckuMm mnopogam. OT BMEMIAIOMUX
MOpOJI OHM OTJIMYAIOTCS PA3HO3EPHHUCTOM, MPEUMYLIECTBEHHO KPYIHO3EPHUCTOM
30HAJIBHOM CTPYKTYpOHW, HaIMuueM rpaduueckux NpopacTaHUd KBapla U
MUKPOKJIMHA, TIOBBIIICHHBIM COJACPKAHUEM IIeNIouei, JETKOIJIaBKUX COJed |
JIETKOJIETYYHX KOMITOHEHTOB.

[lermatuThl KpHUCTaIM30BATUCH Npu Temneparype 37/4-650 € u naBneHun
100-800 MIIa. Dtu oOpasoBanusi (Tejna) B OTIAMYME OT JAPYTHMX TIE€HETHUECKHUX
KJIAaCCOB HWMEIOT IMUPOKOE IJIOMAAHOE pachpocTpaHeHue, (GopMupys OOIIHpPHEIC
IerMaTHTOBbIC MONS, KOIMYECTBO KOTOphIX mocturaer n*10%. Jlms mermaruros
MarMaTU4eCKUX KOMIUIEKCOB MAaTEPUHCKMMH MOTYT OBITh MOPOJIbI KaK IEIOYHO-
3eMEJBHOTO  (HOPMAJIBHOTO) pslda, TaK M IWIEJOYHOro. M3  merMaTtuTos,
ACCOIMUPYIOUINX C MOPOJAAMH HOPMaJbHOTO pPsijia, HanOoJiee 3HAYUMBIMH SIBIISTIOTCS
TpaHUTHBIE TEeTMaTUThl. OHU CIIy’)KaT HCTOYHHKOM JOOBIYM MHE300MTHYECKOTO,
KepaMHYeCKOr0 U KaMHECaMOLIBETHOTO ChIPbsl, MyCKOBHTA, KBaplia, TOMa3a, MHOTHUX
JTUTOQUIBHBIX PEIKUX U PEAKO3EMENBbHBIX METaUIoB. MeECTOpPOXKICHHsS ypaHa U
TOpHs, OJIOBA, BOJIb(ppaMa U MOJTUOIeHA UMEIOT MOJYMHEHHOE 3HAUYCHHE.

[lerMaTtuThl, TNPOU3BOIHBIE OCHOBHBIX W  YIBTPAOCHOBHBIX  MarM,
XapaKkTepu3yrTcs caaboil  pyaompoayKTUBHOCTHIO. [IpakTudeckoe 3HadYeHHE
IIETTOYHBIX TIETMAaTUTOB TAK)KE HEBEJIMKO.

C HUMH CBsI3aHBI HEOOJBIINE MECTOPOXKACHHS HHOOUS W PEIKHX 3EMEllb.
[lermaTuToBBIE TIOJS BCTPEUAIOTCS HA MIaTGopMax, MKUTaX, B CPEAMHHBIX MacCHBax
U CKJIamauaThiX obnactsx. OHM MPUYPOYECHBI K BHYTPEHHUM WM OKOJIOMHTPY3UBHBIM
30HaM TEKTOHMYECKUX NHUCIOKaNui. biaronpusTHeIMUA 1Jis TETMaTUTOOOPa30BaHUS
SIBJISIFOTCS alTUKATHHBIC BHICTYIIBI TPAHUTHBIX UHTPY3UBOB C MOJIOTOW WIJIH BOJHUCTOM
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KpOBJie B aOWCCAIbHOM 30HE. OTHU HHTPY3MBBI C IETMAaTUTOBBIMHU IOJISIMH
MPOCTPAHCTBEHHO TATOTEIOT K BHYTPEHHHM OCEBBIM YAaCTAM T'€OAHTHUKIMHAIBHBIX
NOJAHATUN, (POPMUPYS NPOTSHKEHHBIE, OT COTEH J0 HECKOJBKUX THICSY KHUJIOMETPOB,
nerMaTuToBbIe nosica, HanpuMmep Konbcko-Kapenbckuii, 3abalikanbckuii, MaMCKui.

O6pa3zoBaHue MErMaTUTOB MPOUCXOAMIO Ha BCEX TEKTOHOMArMaTHYeCKHX
JTanax, CoBIaaasl C NEPUOJAMM CXKATHUSL 3€MHOM KOPbI, MPOSIBIICHUSI TPAHUTOUIHOTO
MarmMaTu3Ma ¥ perHOHAIBHOTO MeTamopdu3mMa. MakcuMyM rmerMaTuTooOpa30BaHUS
MPUXOJIUTCS HAa TIOKEMOpHUICKUE 31M0XU peroBeHanun. CyllecTByeT MHOTO THIIOTES,
OOBSCHSAIONIMX HMCTOYHUK IMErMAaTUTOOOPA3YIOIIMX MUHEpPaIbHBIX BEIIECTB U
COIEPKAIUXCSI B HUX TIOJIE3HBIX KOMIIOHEHTOB, MEXAaHU3M HMX MUIpalud U
KpUCTAJUTA3AIUH.

O6ocHoBaHHbIMU sIBIsItOTCSL TipeacTaBienust M. dorra, I1. Hurrmm, A.E.
depcMaHa O KpUCTAUIM3ALUM TIETMATUTOB M3 OCTATOYHBIX MarMaTH4eCKHX
pacIuTaBOB aTIOMOCHIIMKATHOTO COCTaBa, OOOTAIIEHHBIX JICTYYHMMH BEIIeCTBaMH, B
YCJOBUSIX 3aKpbITOM cuctembl, U B3rsiAbl A.H. 3aBapunkoro, B.JI. Hukutuna u
JIPYTUX UCCIEAOBATENIEN O NMEPEKPUCTALIA3ALNN U METACOMATUYECKOM 3aMEIICHUHU
MOPOJ 0T JEHCTBUEM Ta30BO-TUAPOTEPMATIBLHBIX PACTBOPOB B YCIOBUSX OTKPBHITON
CHUCTEMBI ¥ HAPACTAHUSI UHTEHCUBHOCTHU MPOSBICHUS TEKTOHUUYECKUX TUCIOKAIIHM.

Cornacio pab6oram B.A. Hukonaea, B.C. Co6Gonera, K.K. Jlanmeca,
nerMatuThl (OpMHUPOBANIMCHL B JiBa dSTana. Ha mepBomM 3Tame W3 OCTaTOYHBIX
paciuiaBoB B YCJIOBUSIX OTHOCHUTEIBHO 3aKPBITOM CHCTEMbl KPUCTALIN30BAIUCH
MPOCThIE MerMaTuThl. Ha BTOpOM 3Tane B pe3yibTare MOCTYIJIEHUS HOBBIX MOPIUN
PacTBOPOB MNPOUCXOAWIM MPOLECCHl METACOMATUYECKOrO0 3aMEIICHUS OIHUX
MUHEPAJIOB IPYTUMHU C 00pa3oBaHUEM PYAONPOIYKTHUBHBIX AU(PepeHInpOBaHHBIX
IIErMaTHUTOB.

A.E. ®epcMaH TpaHUTHbBIC METMATUTHI MOJPA3ACTUI HA METMATUThl YHCTOU
JIMHUM, 3aJIeraloliMe B MATEPUHCKUX IMOPOJAX TPAHUTHOBOIO KOMILIEKCA, U
MEerMAaTUThl JIMHUM CKPEIICHUs, JIOKAJIU3YIOMIMECS B MOPOJAAX HHOTO COCTaBa.
ITermaTUThl YUCTOMN JIMHUM UMEIOT COCTAB, TOKJAECTBEHHBIA C TPAHUTAMU, U CITyXaT
MCTOYHUKOM JIOOBIYM TOJE3HBIX HWCKOMAEMbBIX, VYKa3aHHBIX IS TPAHUTHBIX
IIErMaTHUTOB.

Cpenu mnerMaTuToOB JIMHUU CKPEIICHUS BBIACISIOTCA OecUluyupo8anHbvle
nermMatuThl. OHU 00Pa3yrOTCSA B MPOIECCE KPUCTALIU3ANNKA KHUCIOTO OCTaTOYHOTO
pacijiaBa B YJBTPAOCHOBHBIX WM KapOOHATHBIX MOPOJAaX, KOrja MPOUCXOIUT
MPUBHOC B 3TU MOPOJIbI KIMS M KpeMHe3eMa. [Ipu 3TOM MOryT BO3HUKHYThH Teja
KOPYH/IOBBIX IUIATMOKJIA3UTOB CO CIIOJSHOM OTOPOYKOM, B KOTOPOM BCTPEHANOTCS
Ooepwu, TypMalivH, QIIOOPUT.

B coBpeMEHHOM reHeTHUYeCKOM MOAPa3AeICHUU TPAHUTHBIX IETMATUTOB Ha
4eThIpe TPynmbl: 1) mpocThie, 2) NepeKpHCTALITN30BAHHEIE,

METAaCOMATUYECKH 3aMelicHHble W 4) ICCHIMIMPOBAHHBIC IEIMATUTHI -
OTpa’kKeHbI OCHOBHBIE MPOIECCHI UX (POPMUPOBAHUS.

IIpocmuie neemamumol, CXOAHBIE TTI0 XUMHUYECKOMY U MUHEPAJIBHOMY COCTABY
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C TPaHUTaMH, CO CBOMCTBEHHOM /I HUX MUCbMEHHOH (rpaduueckoii) CTpyKTYpOH u
a30HAJIbHBIM  CTPOCHHMEM, JCHCTBUTEIBHO MOIJIM  KPUCTAUIM30BAThCS W3
OCTaTOYHBIX MarMaTU4YE€CKUX PaCIJIaBOB.

B nepexpucmannuzayuonnvlx neemamumax B OCHOBHOM HaOJIOJAIOTCS
30HAJbHBIE KPYMHO3EPHUCTHIE MUHEPATbHBIE HOBOOOPA30BaHUS MYCKOBHUTA, KBapIla
¥ TIOJICBOTO IIMATa, CBUIACTEIBCTBYIONIME O MEPEKPUCTATUIAZAIUN TIEPBUIHBIX
MUHEPAJIOB B MPOIIECCE TMOCTYIUICHUS Ta30BO-THAPOTEPMAITBHBIX PACTBOPOB.

Memacomamuuecku 3ameuyeHmnvie neamamumol XapaKTEepU3yIOTCS
OTUYETIMBBIM 30HAIBHBIM CTPOCHUEM, OTPAXKAIOIIUM CMEHY BO BPEMEHH IMPOIIECCOB
KaJIMEBOIO METAacOMAaro3a, BBI3BABIIMM TpPEH3EHU3ALMI0 U  CEPULUMTHU3ALIMNIO,
HATPOBBIM METACOMATO30M C 00Opa30BaHUEM 30H aIbOUTU3ALINH.

Hecunuyuposanuvle necvamumul, CyJs MO COCTaBY, PACKPUCTAILTU30BAIUCH
13 KOHTAMUHHUPOBAHHOTO OCTAaTOYHOTO pAaCIliaBa, HE TOJILKO aCCUMUJIMPOBABIIETO
Oorarbie KajblieM OOKOBBIE MOPOABI YJIBTPAOCHOBHOIO COCTaBa, HO M YaCTUYHO
OT/IaBIIIETO B HUX JIETKOTO/IBI>KHBIE KOMITOHEHTHI.

CocTaB ¥ BHYTpPEHHEE CTPOCHHE MErMaTUTOB 3aBHCHUT TAKXKE OT TIIYOMHBI MX
dbopmupoBanus. OCHOBHasi Macca NErMaTUTOB oOpa3zyeTcs B TpeX TIITyOMHHBIX
3oHax: MaibiX (10 3,5 kM), cpennux (1o 7 kM) u Oompmux (> 7 kM). [lermaTuTh
MaJjbIX TIYyOWH SIBJISIOTCA XPYCTAJICHOCHBIMH, CPEAHMX - PEIKOMETAJUIbHBIMU U
0JIOBO-PEIKOMETANIbHBIMH, O0NbIIuX TyouH (7-11kMm) - caromoHOCHBIME. ['y0oke
uayT 6e3pyaubie mermMaTuThl. COBpEMEHHOE TTOJIOKEHUE TTETMATUTOB OTHOCUTEIIHHO
MOBEPXHOCTH 3€MJIM O0YCIIOBJICHO MOCTPYAHBIMUA TEKTOHUYECKAMHU TUCTOKAIMSIMHI U
BEJINYMHOW 3PO3UOHHOIO Cpe3a.

Ilecmamumer  manvix  2nyoun  cHOPMUPOBAIUCH  HEMOCPEACTBEHHO B
MaTEPUHCKUX TPAHUTHBIX (POpPMALIUSIX B OTHOCUTENBHO CIIOKOMHON TEKTOHUYECKOM
oOcrtaHoBke. OHU MNpuUypodYeHbl JIUOO K MEJIKUM IITOKaM M KyrnoJsiam, JH0o
MeX(pOpMaIIMOHHBIM UHTPY3UBaMHU, C TUIOIIA b0 BBIX010B Oosiee 200 KM2.

lleemamumel cpednux u 60vbUUX 21YOUH 3aTIETAl0T B IPUKOHTAKTOBBIX 30HAX
MPEUMYIIECTBEHHO KPYIMHBIX TPAHUTHBIX MACCHUBOB, TJE€ PAa3BUTHl BMEIIAIOIINEC
MOpPOJBI  3€JICHOCTAHIIeBOM, aM(PHUOOIUTOBOW U peXe TPaHyIUTOBOU (Qaruii
meramopdpusma. Mx oOpasoBaHWe CBS3aHO C TPAHUTHBIMH HHTPY3HSIMH,
KOHTPOJIMPYEMBbIMH TJIYOMHHBIMH  pa3jioOMaMH, M TPOTEKaJO0 B  CIOXKHBIX
TEKTOHUYECKHUX YCIOBUSX.

[lermMaTuThl MO YCJIOBHSAM 3ajJe€raHus OTHOCHUTEIHbHO BMEMIAIONINX TOPOA
MOTYT  OBITb ~ CHHIC€HETMYECKMMHU W DIUTeHeTHYecKuMHU.  llermatutsl
CUHICHETUYECKHE, UX TaKXKE Ha3bIBAIOT KAMEPHBIMH, SIBJISTIOTCS aBTOXTOHHBIMHU (HE
NepeMeneHHBIMIA) 00pa30BaHUSIMU B MAaTEPUHCKUX TOPOJaX, CHOPMUPOBABIIUMUCS
B MHTEpBaje MepBoHavanbHbIX TTyOuH oT 1,510 10 kM 1 6osee. DnUreHeTUYECKUE
MEerMATUTHI 3QJIETAIOT YaCTO BHE MAaTEPUHCKHUX MOPOJ, 00pas3ys KHUJIbl, CBI3aHHBIC C
TEKTOHHUYECKUMH HAPYIICHUSMU.
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Mopghonozus u munepanvhvlii cCOCMas ne2mamumogvix mel

[TermaTuTOBBIE TEAa MOTYT MMETh KaK MPOCTYIO, TaK M CIOXKHYIO (opMy U
camble pas3lIMYHbIE pa3Mephl, OT TMEPBBIX METPOB JIO MEPBBIX KHIOMETPOB. ITO
3aBHICHT B OCHOBHOM OT TJTyOMHBI 00pa30BaHus U TEKTOHUYECKUX YCIOBUH.

B obnactu Manbix ryOWH TIETMATHTOBBIE Tella B OOJBIITUHCTBE SIBISIOTCS
CUHTCHETUYECKUMH 110 OTHOIICHHWI0O K MATEePHHCKUM TrpaHuTaMm. Jlims 3Ttux
NErMAaTUTOB XapaKTEPHBI MOCTENIEHHBIC TIEPEXO0Jbl B TPAHHUTHI, KaMEPHBIC >KUJIBI,
UTMpoBas U TpyOdaras Gopmel u HeOombIHe (10 25 M B MONEPEUHUKE) pa3Mepbl
TEI C OBAJBHBIMU OYEPTAHMSIMH, HAJIUYHE MHUAPOJIOBBIX MYCTOT, 3aHOPBIMIEH C
KBapIEBBIMHU siIpaMH, 3HUSIONIMX TPEIIMH, YacTh M3 KOTOPBIX 3allOJIHEHA
THIPOTEPMATbHBIMH JKUJIAMH.

Muaponosvie nycmomsi 3aHUMAIOT TPOCTPAHCTBO MEXIY KPHCTAJUIAMHU.
3amopvluwamy  Ha3BIBAIOT TIOJOCTH, NPUYPOUYCHHBIE K IIEHTPAIbHOM YacTu
nermMatutToBoro Tema. OO0beM 3aHOpHINIEH JOCTHTaeT COTeH KyOomerpoB. B Hux
MOTYT BbIpAacTaTh TUTAHTCKAE KPUCTAJUIBI KBapIla, aMa30HUTA U APYTUX MUHEPAJIOB
BECOM B JICCSITKA TOHH.

[lermaTtuToBBIE TENa CpeAHUX M OONBIIMX TIYOWH, SIBISSCH B OCHOBHOM
AMUTEHETHYECKUMH 00pa30BaHUSMHU, OTIUYAIOTCS OT MErMAaTUTOB MajblX TIIyOWH
YETKUMH KOHTAKTaMH, HAJIMYUEM B 3alb0aHAaX OTOPOUYEK, KPYIMHBIMH pa3MepaMu
(wacro 10-10wM , maHorga 10 M u Gosee), MWIMTOOOPA3HON M IITOKOBOW (HOPMOIA.
3anvb6anobl - 3TO OOKOBBIE YAaCTH KW, KOHTAaKTUPYIOIIHE C BMEHIAIOIIUMMHU
noponamMu. OTOpPOYKM dHalle BCEro OBIBAIOT CIIOASHBIMH. Pa3MeleHue Takux
MEerMaTUTOBBIX TEJ W YCJIOBHS JIOKAIM3AlUA KOHTPOIUPYIOTCS (HOPMOU KPOBIH
WHTPY3UBA, CKIAAYaTBIMU U Pa3PbIBHBIMUA HAPYIIEHUSIMH. 3aHOPHIIIH BCTPEUAIOTCS
PENKO, U OHU MEJIKHE.

Bo Bcex riyOMHHBIX 30HaX BCTPEYAIOTCSA JKWIbHBIC, JMH30BHUIHBIE W
OKpYTJIbie POPMBI TEJT METMATUTOB, & B MeTaMop(hudIecKuX Gopmarmsx, KpoMe TOTo,
IIMPOKO Pa3BUTHI MOy IuHHBIE Tea (puc. 6.).

@ - COIVIaCHBIX M CEKYIMX MErMAaTHTOBBIX KM, 6 - MEKOYIMHHBIX TEJ, 6 - MErMAaTUTOHOCHBIX
MacCHBOB; | - TlerMaTtuTOBBIE TeNa; 2 - TUIarHOrPaHUThI; 3 - THEHCHI (0), KpUCTALIMYECKHE CIaHIp! (6); 4 -
CJIaHIB, 5 - aM(uO0IUTHL; 6 - paccIaHIIOBaHHBIE 30HBI.

Pucynok 6 - biok-auarpaMmbl ierMaTuToBbIX 1osiei. /1o P.I'. Poouonosy:.
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ONUTeHeTHYeCKUe TerMaTUTOBBIE Tella, HaJOXKEeHHble Ha Ooyiee JpeBHHE
CKJIaJuaThle CTPYKTYpbI, 3aHUMAIOT OOBIYHO CEKYIIEE II0JIO)KEHHUE, BBIMOIHISA
TPEIIMHBl B CKJIAJKaxXx M 30HAX pacciuaHueBaHus. OHM Takke MOTYT 3ajerarb B
KOHTPaKLMOHHBIX TpEeIMHaX W TEKTOHWYECKMX pa3pelBaX, BHYTPU U B
IIPUKOHTAKTOBBIX 30HAaX T'PAHUTHBIX MHTPY3MBOB.B NErMaTUTOBBIX TeENax CIOKHOU
GopMBI OTMEUaeTCss HalM4Me pa3ayBoB (pe3Koe yBEIMYEHHE MOITHOCTH Ha
OTAETBHBIX yYacTKax), TMEPeKUMOB W amodu3, paclieryieHne Ha QuaHrax mnpu
BKJINHMBAHUU.

[lo MuHepamTbHOMY COCTaBy NEIMAaTUThl MOTYT OBITh NPOCTHIMU WIIU
CIOXKHBIMU. OTO 3aBUCUT OT COCTaBa HCXOJHBIX OCTAaTOYHBIX MarMaTUYECKHUX
pacIuiaBoB, rIyOuMHBl ~ 3aTBEpAEBAaHUS M MOCIEIYIOIIMX  IPOLECCOB
NepeKpucTalyin3aliun U Meracomarosa. IIpocteie mermaTuThl, ¢ TIpaduueckoit
CTPYKTYpOi1, COPMUPOBABIIUECS B YCIOBUSIX MaJbIX TNIyOUH, COCTOAT U3 MOJIEBOTO
mmata (74 %)wu xBapua (26 %).CornacHo A.M. ['uH30ypry, BOKpYTr MHUApOIOBBIX
OyCTOT M B HHUX CaMHUX pa3BUTA albOUTH3ALMUs MOPOJ, COMPOBOKIAAOLIASCS
BBIILIEJIAYMBAHUEM KBaplLa C 3aMEIICHUEM KaJMEBOTO MOJIEBOrO IIIaTa ajJbOUTOM.
b.A. Konbun yka3blBaeT TakKe Ha OKOJOXHJIbHYIO CEpULIMTU3ALMI0 BMELIAIOIINX
IIOPOLI.

[To A.H. JlykamieBy, nmerMatuthl MajblX INIyOMH U Tpe3€HOBBIE Teja 4acTo
IIPOCTPAHCTBEHHO COBMEIIEHBI, UMEsl CXOAHBIM MUHEpAJIbHBIA cOCTaB. B omHOM U3
IIerMaTuTOBBIX Mojerd KazaxcraHa K IOBCEMECTHO WM YacTO BCTPEYAIOLIUMCS
MUHEpajiaM OTHOCSTCS. B TpaHUTaX, IMerMaturax M TpeilseHax - dmoopur,
TMPOOKCH/IBI JK€JI€3a, WIIBMEHUT, MarHETUT, )KUIbOEPTUT; B IIETMAaTUTaX U Iper3eHax
- TQJICHUT, FEMATUT, KOJTYMOUT, THAPOCIIIO/A, KAOJUHUT; B IErMATUTAX U TPAHUTAX -
aJIbOUT, pUOEKUT, MOHALIUT; TOJIBKO B IErMATUTAaX - PyTHJI U ()EHAKUT.

B nmermaturax cpeaHMX TayOMH OCHOBHBIMH MUHEpPAJaMH  SIBJISIOTCS
MUKPOKJIMH, KBapll, albOUT U MycKoBHT. Kpome TOro, B MNPOMBIILICHHBIX
KOHILICHTPALUAX BCTPEYAIOTCS MUHEPAJIbl PEAKUX U PEAKO3EMEIBHBIX 3JIEMEHTOB!
CHOJIyMEH, JIEUI0JIUT, OEpPUIUI, TUPOXJIOP, KOIyMOUT, TAHTAJIUT, OPTUT, KCEHOTHUM,
MOHauuT, nourynuT. [Ilupoxko W3BECTHBI TakkKe  OJIOBO-PEAKOMETAIIILHBIE
nerMaTuTel ¢ KaccureputoMm. Hampumep, mecropoxnenne MoHOHO-KHTOTOIIO
(3amp), B mNErMaTHTOBBIX TeJlaX KOTOPOTO pa3BUTHl KACCHUTEPHUT, KOIYMOWT,
TAHTAJIUT, CIIOAYMEH.

OCHOBHBIMH  ITOPO000Pa3yIOIIMMA  MHUHEpPATaMH MErMaTUTOB  OOJbIINX
rmyOWH CIyXaT OJIMIOKJa3, MUKPOKIMH M KBapu. B mermMaturoBeIX Tenax
MHTEHCUBHO MPOSIBICHO KBapLl-MyCKOBHUTOBOE 3aMEIICHHE; pyAHbIE 00pa30BaHUs HE
BCTPEYAIOTCH.

Kepamuueckue, xpycmanenocHnuie, peOKOMemaibHvle u c1l000HOCHbIE

Ilecmamumeot

KepamMuuageckKxuwe, WM NPOCTbC, METMATATHI, SBISIONIUECCS
MHOIZIa XPYCTaJE€HOCHBIMHU, OOHAXKAIOTCS HAa JTHEBHOW MOBEPXHOCTU NpPHU TITyOUHE
APO3UBHOIO cpe3a 0oJiee 2 KM.
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OHH COCTOSIT B OCHOBHOM M3 KAJIMEBBIX MOJEBBIX INMAToB (MHUKPOKIHMHA),
anpOuTa M KBapua. MHKpPOKIMH M anpOUT 00pa3yroT MHUKPOKJIMH-TIEPTUTOBBIE
CPOCTKM KPHUCTAJIJIOB CO CTPYKTYypOH pacmaza TBEpAbIX pacTBOpoB. B kanueBble
[10JIEBBIE [IaThI n30Mop(dHO BXOASAT  pyOuIui, LE3UH, Oapwii,
TpEeXBaJICHTHOE keye30 U Ap. [Ipou3BOAHBIMM KEepaMHUECKUX MErMaTUTOB CIyXat
OCTaTOYHBIE PACIIJIABbl TPAHUTHON MarmMbl, KPUCTAJUIU3YIOLIUECS B YCIOBHIX MaJIbIX
rITyOuH.

ITpoMblllIZIEHHOE 3HAYEHME HMEIOT KPYNMHO M TUTAaHTOKPUCTAJUIMYECKUE
NErMaTUThl, OCOOCHHO COJIKEHHbIE XWIbl IU(PepeHIUPOBaHHBIX 30HATBHBIX
IIErMaTUTOB, Hanpumep YynuHckas rpymmna MectopoxaeHui B Kapenuu.

XpycTaaleHOCHBI ¢ IMErMaTHTH 3aeratloT B popme HeOONbIINX (10
JECATKOB METPOB B IOTIEPEUHHUKE) U30OMETPUYHBIX, TPYOOOOPa3HBIX U JIMH30BHIHBIX
TEJ, UMEIOILIUX 30HaJIbHOE cTpoeHue. OHM OTHOCATCS K TUITY KAMEPHBIX MErMaTUTOB
C AIpOM, IPEICTAaBICHHBIM TMTAaHTOKPUCTANIMYECKUM OJIOKOBBIM CEPhIM KBapIEM,
KPYIIHBIMU KpHUCTaJJIaMH TOPHOTO XpyCTajisl, MOpPHOHAa M KpUCTAJZIaMH TOIa3a,
(qroopUTa U IPYrUMH COMYTCTBYIOIIMMH MHHEpAJIaMU B MOJOCTSX, 3allOJHEHHbBIX
CIIIOIUCTO-TIIMHUCTHIMHU 00pa30BaAHUSAMHU.

KamepHble nerMaTtuTsl HMMEIOT 30HAJIbHOE CTPOEHME. KBApLEBOE SIPO
OKpY>KalOT 30Hbl MHKPOKJIMHA U IOJICBOIINAT-KBApIEBasA, MEPEXOMASIIUE B 30HY
rpauyeckoro nerMaTura, KOTopas, B CBOIO OY€pe/ib, MOXKET CMEHSThCS arlInTOBOU
OTOPOYKOH JIMOO TOCTETIEHHO MepeXoauTh B rpaHuThl (puc. 7). Takue merMatutsl
M3BECTHBI Ha YKpauHe u B Kazaxcrane.

P+

1 - rpanuT; 2 - anIUTOBAs OTOPOYKA; 3 - TpadUUeCKUil erMaTuT, 4 - IerMaToHIHas 30Ha; 5
-MHUKPOKJIUH; 6 - KBapIieBoe SApo; 7 - MOJOCTh C KPUCTAUIaMU MOPHOHA.

Pucynok 7 - MopHOHOHOCHOE TerMaTUTOBOE Telo B paszpese. [lo E.A.
Kuegnenxo:

PenxkxomMeTannapb HB € NerMaTuThl CHOPMUPOBAIHCH B TIPOIECCE
NEPEKPUCTAIN3AUMN U METAaCOMATUYECKOTO 3aMEUIEHUsI UCXOOHBIX MHHEPAIbHBIX
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o0pa3oBaHMii B yCIOBHSIX CpemHHX TiyOmH. OHM UMEIOT BHYTPEHHEE 30HAIIBHOE
ctpoere (puc. 8). IlerMartuToBBIE TeEJa B TOPH3OHTAIBHOM  CEUCHUU
XapaKTEPU3YIOTCSI KOHIICHTPHUECKU-30HAIBHBIM CTPOCHUEM: BHYTPH OJIOKM KBapla u
MUKPOKJIMHA, 3aTe€M 30HBl albOuTa, CIOAyMEHa M MYCKOBHUTa C KBaplieM,
CMEHSIONMECS] 30HOM Tpaduveckoro KBapi-mMukpokiauHa. I[lo mepudepun
BHYTPEHHUX OJIOKOB MOTYT JHCKPETHO HAXOAWTHCS MHUHEPAIbl PEIKUX U
pPaZMOaKTUBHBIX METAJJIOB, a TakK)Ke KacCUTEPHUT W BoJb(ppamuT. VX CKOIUICHUS
MHOT/Ia JOCTUTAIOT TMPOMBIIUICHHBIX 3Ha4YeHUW. Yamie Takue TerMaTUTOBBIS
o0pa3oBaHMs UTPAIOT POITH POCCHITIEO0PA3YIONUX KOMIUIEKCOB ATHX METAJLIOB.

CnioXT0HOCHB € TpaHUTHBIE TIETMAaTUTHI Takke 00pa30BaINCh B
DHJOTCHHOM pPEXKHME B pE3ylbTaTe JUIMTEIBHOW TMEPEeKPUCTALIM3ANN U
METACOMATHYECKUX 3aMEIICHUI B MCXOMHBIX METMATOWIHBIX TelaX MO BIUSHUEM
ra3o0BO-TUAPOTEPMATBHBIX PACTBOPOB, MOCTYMABIINX W3 TIYOMHHBIX PAa3JIOMOB. JTH
MEerMaTUTBl  CIIY’)KaT OCHOBHBIM HMCTOYHUKOM J0ObIYM MyckoBuTa. Cambie
3HAYUTETLHBIE MECTOPOXKIACHUS MYCKOBHTA HAxXOIATCS Ha IiaThopmax M IIUTaX,
3ajierasi B TpaHUTHO-MeTamopdudeckux (popmanusax nopoa ampuOoIuTOBON haiuu
MeTamophu3Ma. YHHKAIbHBIE CIIOJJOHOCHBIE T'PAaHUTHBIC MErMATUTHI W3BECTHHI B
Mawmcko-Uytickoii npoBuHIinu (3abaiikanbe).

BEHs BR7 P SSZ200

1 -30Ha 6;10KOBOTO KBapIia; 2 - 6JIOKOBasi KBapI-MUKPOKIMHOBAs 30HA; 3 - 30Ha OJJOKOBOTO
MUKPOKJIHHA /; 4 - IerMaTOHAHAs KBapIl-MUKPOKJIMHOBAS, 5 - rpadudeckas KBapIIMHUKPOKIMHOBAS,
6 - HepaBHO3EPHUCTAsI KBAPI[-aJIbOUT-MUKPOKINHOBAS; / - TPAHUT,
rabopo; 9 - metamopuvEeCcKre CIAHITBI.

Pucynok 8 - I'eosiornueckue 1iansl (a - T) ¥ pa3pessl (11, €) KpyTonaaaroInx
TeJl MUKPOKJIMHOBBIX ITerMaTuToB. /1o H.A. Conooosy:
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Jleknust 4 IOCTMATI'MATUYECKHUE MECTOPOXKIEHUSA

B pe3ynpTaTe NnocTMarMaTU4ecKux IMPOLIECCOB OO0pa3yroTcs CKAPHOBBIE,
AIbOUTUT-TPEN3EHOBBIE W TUAPOTEPMANIbHBIE MECTOpOXIACHUs. OHH, Kak W
MarMaTu4eckue, MEerMaTUTOBblIE U KapOOHAaTUTOBBIE MECTOPOKIACHHUS, SIBISIFOTCS
MarMaToreHHbIMH 00pa30BaHbSIMM, HO B OTJIMYME OT HHUX CBSI3aHBl C
MarmMaTHYeCKUMHU KOMIUIEKCAMHM ITOPOJ HE TEHETUYECKH, a TapareHETUUECKH.
[ToctmarmaTuueckue pya000pa3yroniie mporecchl

Tpupooa pacmeopoé

['maBHOE B MO3HAHUM MPHUPOJBI Ta30BO-TUAPOTEPMATBHBIX PACTBOPOB - 3TO
npobsieMa UX UCTOYHHUKOB, U MPEK/IE BCETO HCTOYHUKOB BOJIbI KAK PACTBOPUTEIS.

Bbicokast MOABMIKHOCTh M 3a4acTyO0 MOJUMXPOHHOCTh (POPMHUPOBAHMS TaKUX
pacTBOPOB 00YCIIABIMBAET MX TE€TEPOr€HHYIO MNpUpOLy. MHOrue uccienoBaTesn
CUMTAIOT, YTO U3HAYAIBHBIM HCTOYHUKOM BOJBI THJIPOTEPMAIIBHBIX CUCTEM SIBIISETCS
MarmMa, B OCHOBHOM KOpPOBOIO M YaCTUYHO MAaHTHMHOTO TPOUCXOXKICHHUS,
[TonkopkoBbI€ BOABI, MOCTYMAIOUIME B BHJIE TMOTOKOB TIYyOMHHBIX (DIOUIOB U3
MaHTHHM TPU NEPBUYHOM €€ nerasaliu, Ha3bIBalOT 106eHUNbHbIMU. B oTinuue oT
KOPOBBIX MAarMaTHYeCKHX BOJ, OYEBHJHO, OHU HE BOBIEKATUCh B KPYrOBOPOT
BELIECTBA, NPOTEKABLIETO B BEPXHUX 000704YKax 3eMJIM Ha MPOTSHKEHUU €€
reoJoruueckoi  sBoyonMu. FOBeHunbHbIE BOABI U JIETYYME KOMIIOHEHTHI
OpouleiIMe  4Yepe3  KOPOBBIM  MarMaTH4EeCKHM  IpOLEcC  Ha3bIBAOTCS
so3poocoennvimu (K.A. Ckpurko u ap.)

B coBpeMeHHBIX crpenuHTOBBIX (PUQPTOBBIX) 30HAX MOpPEH M OKEaHOB B
PELMKIMHTOBBIA THAPOTEPMANIBHBIN MPOILECC MOTYT BOBJIEKATHCS OIPOMHBIE MAaCChI
MOPCKOM BOJIbI. DTOT Mpoliecc Hanboyee aKTUBHO MPOSBISIETCS B OCEBOW YacTu
CPEIMHHO-OKEAaHNYECKNX XPeOTOB, 30HAX MEpexo/ia KOHTUHEHTAIbHBIX CTPYKTYp K
OKEaHUYECKHM, IJI€ IIMPOKO pa3BUT OCTPOBOIYKHBIM MarmMaTu3M, a TaKxke B
3aJlyrOBBIX U MEXAYTOBbIX OacceilHax. B pesynbrare n3nusHus pelUKIMHIOBBIX BOJ
U OC@XJEHUS U3 HUX MUHEPAIBHBIX BEILECTB 00pa3yloTCs COOPYKEHUsI B opMme :
X0JIMOB, KOJIOHH, Tpy0O BbicoToi 10-50M, quamerpom ot m* 10 cm go m* 10 M u gaxke
COTEH MeTpoB. M3nmBarommecs W3 HUX PacTBOPHI YEPHOTO I[BETA C KEPIOBOU
temneparypoit 250-380C mnonyunnu Ha3zBaHue “"depHBIX KypuiablukoB'. C
U30METPUYHBIMU COOPYKEHHUSIMH CBSA3aHBI OeJble "KYPHIIBIIUKUA" C TeMIepaTypou B
ycthe 10-300T.

JpyruM Ba)KHbIM UCTOYHUKOM BOJBbI CIIy’KaT TOPHBIE MOPOAbI, TOABEPTIIHECS
nporpeccuBHoMy Metamop¢pusmy. Ilox neiicTBUEM BHYTpPEHHEro Temia 3eMIu
OPOUCXOAUT UX Oecudpamayusi, 4YTO O3HAYaeT OOE3BOKMBAHHWE MHHEPAIOB B
pe3yiapTaTe  yTpaThl MMM MOJIEKYJ  THAPOKCWIBHBIX  TpyMIl (OH)
U KPUCTAJUIM3AaLMOHHON BOJIbL. BhICOKOE AaBeHHE CIOCOOCTBYET OTKATHIO CBOOOIHOM
BO/bI. Takue BOAbI HA3bIBAIOTCS MemMaMoppuiecKkumu.

B Onn3nOBEpXHOCTHBIX 4YacTAX 3€MHOW KOpPbI IPOUCXOJUT IUTAHUE
THIPOTEPMAJIbHBIX PACTBOPOB aTMOC(HEpHBIMU (METEOPHBIMHU) BOJAMH. DTH BOJBI B
YCIOBUSX TIyOOKOW MOA3EMHOM HMPKYISALMHM HA3bIBAIOT 8ado3ubimu. VX Harpes
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MOJKET OCYIIECTBIIATHCS KaK 3a CYET IeOTEPMHUYECKOrO TeIia, TaK W 3a CYeT
MarMaTudeckon sHepruu. llInpokoe pacrmpocTpaHeHME OHM HMMEKT B palOHAx
NIPOSIBIICHUS BYJIKaHU3MA.

VIcTOYHNKY MUHEpATbHBIX BEIIECTB THIPOTEPMATBHBIX PACTBOPOB MOTYT OBITH
MarMaTHYecKOT0 W HE MarMaTH4YecKoro NpoucxoxjaeHus. IlepBele u3 HHUX
TIOJIPA3JICIISIFOTCS HAa MaHTHIHbBIC (FOBEHWJIbHBIC) M KOPOBbIe (acCHMUIISIIIMOHHBIE). C
MAHTUHHBIMH UCTOYHHUKAMHU CBSI3aHO TMOCTYIUICHHE B PAaCTBOPHI TJIaBHBIM 00pa3om
cuepoOUIBHBIX M XaTbKOPHIFHBIX METAIIOB (PEMHUECKOTO U CHATb()EeMUIeCcKOro
npoduisi, a ¢ KOPOBBIMU - JIMTOQUIBLHBIX PEIKUX, PEIKO3EMEIBHBIX U HEKOTOPBIX
JPYTUX AJIIEMEHTOB.

3a mpenenaMu MarMaTU4ecKMX KaMep B MPOIECcce HUPKYISIAUA PacTBOPOB
NPOUCXOANT BBINIEIAYMBAHUE W3 OKPYXKAOMIMX TMOPOJA  PYA000pa3yronnx
KOMITOHEHTOB B OCHOBHOM C JINTO(MWILHBIME CBOMCTBaMU. Takne BHEMarMaTHYECKUE
UCTOYHUKH HA3bIBAOT @uismpayuonnsivu. WHOTIA ponb (QUIBTpAIIOHHBIX

HUCTOYHUKOB B 0Opa30BaHUM IMOCTMAarMaTHYEeCKUX MECTOPOXKIECHUN CTAaHOBUTCS
OIPEIEIISAIOLIEH.

Cocmag pacmeopos, npuuuHbl U NYMU UX OBUICEHUs, DOpMbl nepeHoca u
MEXAHUZM OCANCOEHUSI MUHEPATIbHBIX 8eU4ECE

CocTaB ruIpOTepMaIbHBIX PACTBOPOB MPEXKJIEC BCETO 3aBUCHUT OT UX MPHUPOIHI,
a B KaXJIOM KOHKPETHOM CjIydae OIpPEACNIIeTCS TakKKe COBOKYITHOCTBHIO (DHU3HMKO-
XUMHYECKHUX U T€0JIOTO-CTPYKTYPHBIX YCIOBHIA UX (POPMUPOBAHUSI.

YHUBEpCaNbHBIMH TT0 PYJOHACBIIICHHOCTH SIBJISIOTCS FOBCHHJIBLHBIC PAaCTBOPBHI,
BO3ZHHKAIOMKE W3 (DIOWIOB MAHTHUIHOTO TPOUCXOXKIEHUSA. Droud MPEncTaBIsIeT
co00i1 ra30BO-BOIHBIN METAITIOHOCHBIM PACTBOP B HAJKPUTHIECKOM COCTOSIHHH.

B cocraBe IOBEHWJIBHBIX PACTBOPOB IPEOOIANalOT XJIOPUIBI, KPEMHE3EM,
(TOPUCTBIE COCNMHEHUS, CHIIMKATHI MIEIOYHBIX W IIET0YHO3EMEIbHBIX METALIOB. B
pacTBOpeHHOM cocTosiHME TpUcyTCTBYIOT Tra3el CO,H,S, Chb, F, anmonsr xjopa,
dropa, 8024, CO'23, HCO', katmoumsr Na K, Ca+2, M0+2, a TakKXe B
HE3HAUMTEIbHBIX KOJWUYECTBAX JIpyrHe€ MeETaUIbl. B  KOHIEHTPHPOBAHHBIX
IOBEHWIBHBIX PAcCoiaX MOTYT OBITh OYE€Hb BBICOKHE COJEPNKAHUS PA3TMUHBIX
METAJIJIOB.

B  peuMKIMHTOBBIX BOJAaX OTMEYACTCS IOBBIIMICHHOE OTHOCHUTEIBHO
ri1yOOKOBOHBIX MOPCKHX BOJ conmepkanue Fe, Mn, ZnCu, Al, Ag, Pb, Co, As, Se,
oboramenune H,S, CH,;, H, CO, um ob6emnenne O, SQ, Mg, NO3, CI
(A.IT.JIucumera, 1993).

Metamopduueckre BOJBI BBIMEIAUYMBAIOT PYA000pa3yIONMIMe BEUIECTBA U3
OOKOBBIX TOPOJI, B OCOOCHHOCTH TETPOTCHHBIC 3JIEMEHTHI, BXOJSIINE B COCTaB
KUIBHBIX MHHEpaioB. HMHOTrma pa3BUBAIOTCA TPOIECCH THAPOTEPMATBHOTO
MeTacomaros3a. [Ipu 3ToM pacTBOpBI MOTYT 00OTaIIaTHCS HEKOTOPHIMU METAIAMHA B
(hopMe KOMIUIEKCHBIX COCTMHCHHA.

MerteopHbie BOABI COACPIKAT WHOT/A MOBBIINICHHBIE KOHIICHTPAIIUU KeJe3a,
MEIY, CBWHIIA, IIMHKA W PAJ JPYyrdX KOMIIOHEHTOB. B oOoramieHHbIE STUMHU
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KOMIIOHEHTaMH METEOpHBIE BOJBl B BYJIKAHMUYECKHUX OOJACTSIX OTMEdYaeTcs
NOCTYIJICHHE TIIYOMHHOTO Tapa U MpeBpalleHle X B THIPOTEPMAIbHBIE CUCTEMBI.

[TpruuHbl JBUKEHHUS PACTBOPOB MOTYT OBbITh Pa3IMYHbIMU. [[Ji1 FOBEHWJIbHBIX
BOCXOJSIIMX PAacTBOPOB - 3TO JaBiieHUE ra3oB. KOBeHMIIbHbIE U MeTaMopduyecKue
pacTBOpBI MOJHUMAIOTCS TAK)KE 3@ CUET JABJICHUS, CO3JaBAEMOrO BBIIIEIECKAIUMU
nopogamu.  MeTeopHble  BOJBI  BO3BpallalOTCd  BBEPX B PE3YJIbTATE
UAPOCTATUYECKOr0 Hamopa BOJA — apre3umaHckoro Tumna. He uckimrovaercs
BCAaChIBAIOIIEE JEHCTBUE OTKPHIBAIOIIMXCS HA TTyOMHE TPEIIUH.

[upkynsiust TUAPOTEPMAIBHBIX PACTBOPOB IMPOHUCXOAMT MO TpEUIMHAM
TOpPHBIX NMOPOJ. BakHOE 3HaAUEHUE MPU 3TOM HUMEIOT KpyNHbIE pa3ioMbl. OHH MOTYT
BBITMIOJIHATh POJIb KAHAJIOB, MPOBOJSIIMX PYJIHBIE PACTBOPBI, U HEMOCPEICTBEHHO
BMENIATh PYAHYI0 MUHEpAIU3ALUIO. J[BI)KEHUE THIPOTEPMATIbHBIX PACTBOPOB MOMKET
TaK)K€ MPOUCXOAUTH Yepe3 TMOpbhl MOPOJ, BBI3BIBAS sIBICHUE AU(P(HY3UOHHOTO
METacoMaTo3a.

[lepeHoc MuHEpadbHBIX BEUIECTB MPOMCXOAMUT TJABHBIM 00pazoM B
JIETKOPAaCTBOPUMBIX COEAMHEHMSIX KOMIUIEKCHBIX MOHHO-MOJIEKYJISIPHBIX PacTBOPOB,
IIOCKOJIBKY PAacTBOPUMOCTh KOMILJIEKCHBIX COEIMHEHUN METAUIOB HAa HECKOJIBKO
MOPSZIKOB BBIIIE, YEM PACTBOPUMOCTH UX B MPOCTOI HOHHOU opMe.

Baxxnoe 3HaueHue B pynooOpa3oBaHUM UMEIOT CYJIb(UIHBIE, CHINKATHBHIE,
KapOOHATHBIC, XJOPUAHBIE U (TOPUCTHIE KOMIUIEKCH, OCOOCHHO KOTJa OHHU
HAXOJAATCS B KOHIEHTPUPOBAHHBIX pacTBopax. [Ipyrue Bo3MosxHbie (hOpMbI IEpEHOCA
(ra3oBbIid, B KOJUIOWJHBIX pacTBOpax) MeHee 3¢ ¢eKTHBHBI. [IepBblii M3 HUX MOT
IIPOUCXOJIUTh B BUJE I'a30B XJIOPHUJIOB METAJUIOB MJIM YUCTBHIX METAJUIOB B JIETY4YEM
COCTOSIHUH. B KOJUTOMAHBIX pacTBOpax BO3MOXKEH MEPEHOC MUHEPAIbHBIX BELIECTB
Opv HU3KHUX TeMIleparypax. B UCTHMHHBIX pacTBOpax B 3HAYUTENIbHBIX KOJIMYECTBAX
MOTYT NEPEHOCUTHCS JUIIb CYpbMa, PTYTh U MBIIIbSIK.

[Ipy UUPKYISIUU THAPOTEPM MPOUCXOJUT peakuuss OOMEHa MEXIy
PacTBOPUTENIEM U PACTBOPEHHBIMH BEIECTBAMH, C OJHOM CTOPOHBI, 1 BCTPEUHBIMU
pacTBOpaMu M BMEILIAIOLUIUMHU MOpPOAaMU - ¢ JApyroi. M3MeHeHust TemmepaTypsl U
JABJICHUS, CKOPOCTH JIBM)KEHHUSI, KOHLUEHTpPAUU U JPYTUX XapaKTEPUCTUK MOTYT
BBI3BaTh OCAXKJEHUE BELIECTBA U3 PACTBOPA.

Ha wu3smenenne  (PU3MKO-XMMHUYECKHMX  YCJIOBHH  UYYyTKO  pearupyror
JIETKOPACTBOPUMBIE ~ KOMIUIEKCHBIE  COEAMHEHMs, Ccpa3y  BbIIAJarolue B
TPYAHOPACTBOPUMBII OCAJIOK, BBITOJHSAIOIINWNA OTKPBITHIE TPEIIMHBI U MOJIOCTH. JTOT
IPOLECC MPOUCXOIUT IMYJIbCALMOHHO MYTEM OTJIOXEHUS MO CTEHKaM MHHEpaIbHBIX
accollMalyii, 0 4eM CBHJIETEIbCTBYIOT IIUPOKO pPa3BUThIE B pyJax 30HAIBHO-
CUMMETPUYHBIE KPYCTU(UKALMOHHBIE W JPYTUE MOJIOcCYaThie TEKCTyphl. [Ipu 3TOM
IPOUCXOIUT METACOMAaTO3 BMEUIAIOMMX OOKOBBIX TOPOJ U pPaHEe OCAXKIACHHBIX
MUHEPaIbHBIX BELIECTB.

Ponb nneemamonumogvix u Memacomamu4ecKux npoueccos 6
Pyoooodpazoseanuu

ITHeBMaTOMUTHUECKHE MMpOICCChI CBA3BIBAKOT C OTJIIOKCHUCM MHUHCPAJIBHOIO
BCIICCTBA M3 TIa30BbIX HAAKPUTHUYCCKHUX IOBCHUWIIBHBIX KHCIIOTHBIX PAaCTBOPOB H
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BO3JICHICTBUEM Ha TOPHBIE TMOPOJbI JIETYYUX KOMIIOHEHTOB. ODTH PaCTBOPHI
XapaKTEPU3yIOTCs CIOKHBIM COCTaBOM. KpoMe BOJIbI B HAIKPUTHYECKOM COCTOSIHUM
B HUX MpeArnojaraloT Haaudue razoBbix BkioueHuii CO,, O, HN3, H3BOs u F,, a
TaKkke razoBbIX KHCJIOTHBIX pactBopoB HC1l, HF, HB. B stux pacrBopax moriu
chOpMUPOBATHCS JIETKOPACTBOPUMBIE KOMIUIEKCHBIC TAIOWTHBIC COSTUHEHUS PEIKUX
METAJIJIOB, 0JIOBA, BOJh(pama v IPYTHX, 00IaJal0NUX BRICOKOU JIETYIECThIO.

["a30B0-BO/IHBIC PACTBOPHI BO3JICUCTBYIOT Ha OOKOBBIE TOPHBIE MOPOJABI U
BBI3BIBAIOT B HUX XUMHUYECKUE PEaKIUd OOMEHa W 3aMEIICHHUS OJHUX KOMIIOHEHTOB
IpPYTUMH, T.€. MPOUCXOAUT SBICHHUE MemacomMamoszd. ITU PacCTBOPbl MOTYT
OKa3blBaThb METACOMATHYECKOE BO3JCMCTBUE TOJIBKO MNPU  OMPEICICHHBIX
KOHIIEHTpAIMAX B HHUX BEHIECTB. B Jpyrux ciy4asx HOPOUCXOAUT MPOCTOE
BBIIIICJIAYMBAHUE.

MeracomaTudyeckue TMPOIECChl  OKa3bIBAIOT  OOJBINOE  BIWSHHUE  HA
MMOCTMAarMaTu4ecKoe pynooOpa3oBaHue. OnpenensomnumMu dakTopamu
METacoMaTo3a CIYKUT COCTaB M (PU3MKO-MEXaHWYECKHE CBOMCTBA BMEIIAIOIINX
MOpOJI, IPUPOAa U COCTAB BO3JICUCTBYIONIMX HAa HUX Ia30BO-BOJAHBIX PACTBOPOB, a
TAKXK€ TEMIIEPATYpa U TABJICHHUE.

Paznuuaror gBa THma  MeTacoMaro3al  UHPUIBMPAYUOHHBIU,  KOTIA
MIOCTMAarMaTU4eCKUe PacCTBOPbHI, IMOJHUMASICh IO CUCTEME TPEIIMH W TMOpPOJ,
JIOCTABJISIFOT 3aMEIIAIOIINEe KOMIIOHEHTHI; Oughghy3uonnwlii, IPU KOTOPOM IEPEHOC
MUHEPATBHBIX BEIIECTB OCYIIECTBISIETCS IyTeM Au(Qy3un KOMIOHEHTOB B MIOPOBOM
pacTBoOpE.

B cnyuae nmnposiBieHUS ~KaJdblMEBO-MAarHME€BOTO UM B3aMMOCBSI3aHHOIO
ATFIOMOCHJIMKATHOTO MeTacoMaro3a (OPMUPYIOTCS CKapHOBBIE MECTOPOKICHHUS,
HATPOBBI METacoMaTo3 MOXET TIPUBECTH K OOpa30BaHHIO aJIbOUMTHUTOBBIX
MECTOPOXKAEHUN, a KAJIMEBBIA METACOMAaTO3 - K BO3HUKHOBECHHIO T'PEN3EHOBBIX
MECTOPOXKJICHHU. MeTtacomaThyecKkrue MNpPOLECChl IIUPOKO MPOSBIECHBI TAKXKE IPU
00pa30BaHUU THIPOTEPMATBHBIX MECTOPOXKICHUH.

CxapHOBbIE MeCTOPOXKIEHUS
Ycnosun oopazosanusn u 2eonozuueckoe nonoxncenue

CkapHOBBIE MECTOPOXKICHHS  XapaKTEpU3YIOTCA MIMPOKUM  pPa3BUTHEM
KOHTaKTOBOTO METacOMaro3a, B Pe3yJbTaTe KOTOPOTro OO0pa3yrTCs TUIUYHBIE IS
HUX  MUHEpAJIbHbIE  acCOIMAIMM  KalbLIMEBOTO,  JHKEJIE30-MarHueBOro M
AIFOMOCUJIMKATHOTO COCTaBa, OTBEYAIOIIEr0 MOHATUIO ckapH. [loatomy Takue
MECTOPOXKICHHSI TaK)Ke Ha3bIBAIOT KOHTAKTOBO-MeTacoMatndeckumu. Camu mo cebde
CKapHBI PEeIKO OBIBAIOT PYIAONPOTYKTUBHBIMH.

OO0pa3zoBaHue CKapHOBBIX MUHEPAIOB IpoTekaeT mpu temiepatype ot 800 1o
3007 B ycnoBusx rumnaduccanbHOi 30HbI Ha Tayoune 1-5 kM. IIpu Temmnepatypax
Bhitiie 5S00C Morim BO3ZHMKHYTh CKapHOOOpa3yIOIIKe MUHEPAIbl M PYIbI JKelie3a U
gacTuyHO BoJsib(ppama. [locTmMarmMaTudeckoe OpyJeHEHHE, CBSI3aHHOE C TOPIYUMHU
ra3oBO-BOJHBIMHU PAaCTBOPAaMH, Pa3BUBAIOCh HECKOJBKO MO3JHEE MO CKapHaM, JHO0
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MOJIHOCTHIO BIHMCHIBASCH B UX KOHTYP, TMOO BBIXOS 32 €T0 MPEeebl.

CyliecTBylOT JB€ OCHOBHBIE THIOTE3bl  OOpa3OBaHHS  CKapHOBBIX
MectopokaeHuii: Oonee panusis ILII. [lummnenko w  Haubosee momyssipHas U
obocnoBanHas - J1.C. KopxuHckoro.

CorynacHO TepBOM TruIOTe3e, TJIaBHas Macca MUHEpaIbHBIX BEIIECTB
MPUBHOCWIIACH CKapHOOOPA3YIOIIMMHU PAacTBOPAMH, COCTaB KOTOPBIX MOCTENEHHO
MEHSJICS, YTO 00YCIOBUIIO 30HAJIBHOCTh U MUHEPAJIbHOE pa3HO0Opa3ue ckapHoB. M
BBIICJICHO IIecTh (a3 MmeracoMmaro3a. [lepBbie yeTbipe (as3bl CBSI3aHbI C MPUBHOCOM
KpEMHUS, alIOMUHUSA, XJIOpa U JKeJe3a U 00pa3oBaHMEM TaK HAa3bIBAEMBIX 'CYXHMX
CKapHOB", COCTOALIMX COOTBETCTBEHHO TMPUBHECEHHHIM KOMIIOHEHTaM U3
JUOTICUIIOBOM MOPOJBI, (haHATOB, CKAloJMTAa MU MArHeTWTa, a TaKXKe MKEJIEe3UCThIX
AIFOMOCWJIMKATOB. B mATyI0 M 1IeCTyl0 pyAONpOAyKTHUBHBIE (ha3bl MPOUCXOAUI
IPUBHOC BOJIbI, YTJIEKUCIIOTHI, XJI0Pa, CEPbl U METAILJIOB.

B OCHOBY COBpEMEHHBIX MPEICTABICHUN O MPOUCXOXKICHUU CKAPHOBBIX
MecTopoxaeHuil nonoxkena runore3a J[.C. KopxuHckoro 06 MHQUIBTPAaLIMOHHO-
muddy3rnonHoM metacomarose. COrjiacHO ero rumnoTe3e, CKapHbl BO3HHUKAIOT MpPU
OMMeTacOMaTHYECKUX U KOHTAKTOBO-WH(WIBTPAMOHHBIX Mporeccax (puc. 9). Otu
NPOLECCHl MPOTEKAIOT 4Yalle BCEro B MPHUKOHTAKTOBOM 00NAaCTH TPaHUTOMIHBIX
UHTPY3UBOB TOBBIIIEHHONM OCHOBHOCTH WM IIENOYHOCTH C KapOOHATHBIMU
MIOPOJIAMHU.

+ + +/
ﬂ+1i+++\\_f_i-___.r

| - rpaHWTHI; 2 - WU3BECTHSKH, 3 - TNIMHUCTBIC CIIAHIGI, 4 - CKapHbI, 5 - HampaBieHHe
JIBUKCHHSI MAJIOTIO/IBIDKHBIX KOMITOHCHTOB; 6 - KaHAJIbI IIPOHUKHOBEHHSI PYIOHOCHBIX (IIFOUIOB H
pacTBOPOB.

Pucynok 9 - Mozens o0pa3oBaHus pyIOHOCHBIX CKapHOB (paspes). [lo @./.
Bonvghcony, EM. Hekpacosy.

bumemacomamos - 310 nuddy3noHHOE B3aUMOJEHCTBHE KOHTAKTHUPYIOIUX
nopon. OHO HampaBJIEHO OPTOTOHATBHO K IIIOCKOCTH KOHTakTa. l[lpm sToMm
MPOUCXOAUT OOMEH MAaJOMOABIKHEIMH KOMIIOHEHTaMHU: C OJHOW CTOPOHBI
nocrynaer CaO, a ¢ gpyroit - SiQ u Al,0;. B pesympraTte Takoro oOMeHa
00pa3yroTcs peaKIIMOHHO-CKaPHOBBIE 30HBI, COCTOSIIINE U3 U3BECTKOBO-CHITHKATHBIX
MuHepanoB. Jlpyrue 0Oosee MOABUKHBIE KOMIIOHEHTHI 00pa3yroT psii yOBIBAIOIICH
noasmwkHoctu - Ho0, CO,, K,0, Ng0, MgO, Q u Fe. Yem HMXKE MOIBHKXKHOCTH
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KOMITOHEHTA, TEM BBIIIE €r0 KOHIIEHTPAIUs B 3aMEIIaeMOi OPO/IE.

[Ipeobnanaromnias Macca CKapHOB pa3BUBaJIach OMMeTacomaTtudyecku. OqHaKo
UIsl  pynooOpa3zoBaHusi Oojiee OJarompusiTHbl KOHTAaKTOBO-MHQUIBTPALIMOHHbBIE
CKapHBbI, CBSI3aHHBIE C MHTEHCHUBHBIM BO3IEMCTBUEM MOCTMArMaTH4e€CKUX pacTBOPOB
B 30HAaX TMOBBINMIEHHON TPEIUHOBATOCTH.

OOpa3zoBaHue CKapHOB MOXET MNPOUCXOAUTH  HEMOCPEJACTBEHHO B
nepudepruecKor YaCTH MHTPY3UBa WA B KApOOHATHBIX MOpojax. B mepBom ciydae
COOTBETCTBYIOIIME UM MECTOPOXKACHUS HA3BIBAIOTCA YHOOCKAPHOBLIMU, BO BTOPOM -
9K30CcKapHoguiMuy. VIHOTAA accoldalid CKapHOBBIX MHUHEPAJIOB 00pa3yloT BHYTPHU
UHTPY3UBA A8MOCKApHbI HE CBA3aHHBIE C KAPOOHATHBIMU MOPOJAMHU.

[To cocTtaBy 3aMelIEHHBIX MOPOJA CKAPHBI MOJPA3ACNIAIOT HA MarHe3uaabHbIE,
M3BECTKOBHIE M CHIIMKATHBIC.

Marue3uanabHB € CKapHBbl BO3HHKAIOT HA TIyOuHax 3-5 KM mpu
BHEJIPEHUU TPAHUTOWJIOB TOBBIIICHHONW IIEJIOYHOCTH W CBS3aHBI C 3aMEIICHUEM
JOJIOMUTOB WJIA JOJIOMHUTHU3UPOBAHHBIX M3BECTHSIKOB, a Takke 00pa3yroTcs 3a CUeT
OCHOBHBIX MarmMaTH4ecKuX Mopoj, Ooratbix marnueMmM. OHHM pa3BUBAIOTCS BOJb
TPEIIMH U CJIOXEHBl MUHEpalaMH MarHe3HaIbHO-KEJIE3UCThIX AIFOMOCHIIMKATOB U
cunkaTtoB. C 3TUMH CKapHaMU acCOLMUPYIOT MECTOPOKIECHUSI MAarHeTUTOB, Oopa
(’IFOIBUTHMTOBBIC), XpU30TUI-acOecTa, (DJIOrOMUTa U KOMIUIEKCHBIC 30JI0TO-BUCMYTO-
MEJTHBIE PY/IbI.

NM3BecTKOBB € CKapHB HMEIOT IIMPOKOE PACIPOCTPAHEHUE U
BBICOKYIO PYAONPOAYKTUBHOCTb. OHH 00pa3oBaiuCh B pe3yibTaTe 3aMEHICHUS
M3BECTHSKOB Ha TJyOMHAax, HE MpEeBBINAMUX 3-3,5 KM, UYTO OOBSCHSETCS
nucconuanueit CaCO3 B pacTBOpax MpU HEBBICOKUX Temreparype U nabiieHuu. [1o
TUM CKapHaM TMOCJEA0BAaTEeIbHO PAa3BUBAIOTCS MAarHeTUTOBBIE, MOJHMOJIEHOBEHIE,
BOJIb()paMOBBIC, OOPOHOCHBIC (JIATOJUTOBBIC), CYIb(HIHBIC, MEIHBIC U CBUHIIOBO -
[IUHKOBBIE PYIbl, UMEIOIIINE MPOMBIIIJIEHHOE 3HAUCHHE.

BropocTeneHHyo posib UTpal0T MECTOPOXKACHHUS 30JI0Ta, OJI0Ba, KOOAbTa,
Oepuius, HIOOUS, peAKUX 3eMellb U ypaHa.

CuaukaTHBIE CKapHBI- 3T0 aBTOMETACOMAaTHUYECKUE 00pa30BaHUs B
U3BEP>KEHHBIX MOPOaXx, C XapaKTEPHOU accollMallel CKapHOBBIX MUHEpaIoB. B ux
00pa30BaHUU OOJIBIIYIO POJIb CHITPAIN MPOLECCHl ATbOUTHU3AUHN U CKAITOJUTH3AIIH.
TunuYHBIM TPUMEPOM CITY’KAT IMICCTUTOBBIE C XAITBKOTMUPUTOM W MOJUOIECHUTOM
pyabl oTpaboTaHHOTO MecTopoxaeHus Yopyx-Jlaiipon B Tamkukucrane.

Mopgonozcus, sHympennee cmpoenue u MUHEPATbHBIL COCMAS
PYOHbIX mei

Mopdomnorusi CkapHOBBIX 00pa30BaHUN XapaKTEPU3YETCS HCKIIOUNATEITHHON
CJI0>KHOCTBIO. [Ipex e Bcero 3To0 OTHOCUTCS K CAMHUM CKapHaM.

Marue3uanbHble CKapHbl, Pa3BUBASICh COTJIACHO CUCTEMAM TPEILWH, MOTYYUIIN
1oJIocYaToe CTpoeHue. B HuX chopMUpoOBaAINCH PYJOTPOAYKTHUBHBIC )KHIIBHBIE TENa
C U3BWJIMCTHIMHM OYEPTAHUSIMU U IIUPOKO Pa3BUTHIMU anoduzamu. TunoMopPpHbIMU
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MHUHEpadaMHl 3TUX CKAPHOB SIBISIIOTCS JUOICHA, (GOPCTEPUT, LINMUHEb, (IOTONUT,
CEPIIEHTHH U XPU30THII-aCOECT, JIOJABUTUT, MArHETUT U JIOJIOMHT.

M3BecTKOBBIE CKapHbl U CBSI3aHHBIE C HUMU OpPYACHEHMs] HMMEIOT Oosee
CIIOKHYIO MOpP(QOJIOTHIO Tell W pa3HOOOpa3HbIi MHHEpalbHbIM cocraB. Yaine
BCTPEUAIOTCS JIMH3bI, BETBSIIMECS JKWIbHBIE Tela, NPUYPOUEHHBIE K 30HAM
NOBBIIICHHONW TPEIIMHOBATOCTH, Ha TMEpPEeCEeYeHUH M B MECTaxX COMPSIKCHUS
KPYTONAJAOIIKUX TpPEIMH 00pa30BajuCh IITOKOOOpasHble U TpyOOOOpasHbIe
3aleXU M Jake MHOrAAa INTOKBEpKH. [0 IMOJIOKEHUI0 OTHOCUTEIBHO HHTPY3UBa
U3BECTKOBBIE CKapHbl MOTYT 3ajeraTb B OSK30KOHTAKTOBOM TEKTOHUYECKHU
HANpsDKEHHOM HAABIHTPY3MBHOM 30HE WM B 30HE OJHJIOKOHTAKTa HMHTPY3HBA,
NEPEeKpBIBAIOLIETO KapOoHaTHbE TopoAbl. Hambonee OnaronpusTHbBIMH IS
JOKaJIM3alluA CKapHOBOTO OPYJEHEHHUS SIBIIIOTCS SK30KOHTAKTOBBIE 30HBI MOJIOIHX
UHTPY3UBOB, TJI€ MOIJIM C(POPMHUPOBATHCS TaK Ha3bIBaeMble ()POHTAIbHBIC 3AJEKHU
UHOUIBTPAIIMOHHBIX ~ CKApPHOB  C  IUIACTOOOpa3HOM,  IITOKOOOpa3sHOM U
JUH3000pa3HOM POpPMOI.

PynHble Tena u 3anexy XapakTepU3YHOTCS 30HAJIbHBIM cTpoeHueM. M3yuas
TypeuHckue Menanele mectopoxiaeHus Ha Ypane, J[.C. KOpKMHCKUN BBIAEIHI
BHEIIHIOIO 30HY OKOJOCKApHOBBIX TPAHUTOWIOB, 3aT€M DSHIOCKApPHOBYIO 30HY
NUPOKCEHA M TIpaHaTa, CMEHSIOUIYIOCSd TIPAaHAaTOBBIM HK30CKAPHOM U Jajiee
NEPEXOSUIYI0 B CAJIUTOBBIM CKAapH M MpaMOpPU30BaHHBIM M3BECTHSK. Takas
30HAJIBHOCTH B OOLIEM BHJIE WU (PparMEHTapHO MOXKET OBITh Ha APYIMX PYIHBIX
MecTOopoXXaeHusIX. Hampumep, moameueHo, YTO IIEETUTOBOE OPYJICHEHHE 4Yalle
BCEro OBbIBAET MPUYPOUEHO K TIPAaHAT-IMPOKCEHOBBIM CKapHAM, MOJMOIEHOBas
MUHEPAIN3aLUs TATOTEET K 30HE SHIO0CKAPHOB.

Pacrnipenenenue noae3HbIX KOMIIOHEHTOB B PYAHBIX 3aJIeKax HEPAaBHOMEPHOE,
THE37I0BO€, KOHTAKThl HEUETKHE, KOHTYPhl PYIHBIX TeJl yCTAHABIMBAIOTCA IIO
JaHHBIM ~ ompoOoBaHusd. Cpeau TIUVIaBHBIX  CKapHOOOpa3ymroIIMX  MHUHEPaJIOB
BBIJIETISIIOTCS. TPYIIIBI TUPOKCEHOB, IPaHAaTOB M aM(pHO0JIOB, a TaK)KE BOJIIIACTOHUT -
CaSIQj, BesyBuan, snunoT u japyrue;, u3z pynabix-mmeenut - CaWQ, marHetut u
Cyab(GUIbI IBETHBIX METAJLIOB.

Mopdosorust CUIMKaTHBIX CKapHOB OINpPEAENsAeTCs IUIAHOM pAa3BUTUS B
npejenax pygHOro MO W MECTOPOXKAEHMS TPEUIMHHOM TeKTOHMKU. Ha
MecTopoxaeHnn Yopyx-/laipoH KpyIHbIE pa3jaoMbl B IEPMCKOM I'PaHOAUOPUTOBOM
UHTpY3UBE c(HOpMHUPOBaAIH OJOKOBYIO CTPYKTYPY M CBHITPAJH POJIb PYIOTOABOISIINX
KaHaJoB. BHyTpH OJIOKOB C 3TUMHU pa3jOMaMU CONPSKEHBI TIOBOJBHO NPOTSHKEHHBIE
pyJopacipenesstone pa3pblBHbIE HAPYILIEHUS TUIIA 30H JIPOOJIEHUs ¢ TPELUIMHAMU
onepeHusi. Bnonb  BHYTpUOIIOKOBBIX  pa3pbiBOB  CHOPMHUPOBATUCH  30HBI
aNIbOMTU3UPOBAHHBIX U CKANOJUTH3UPOBAHHBIX MOPOJ. B 3TH 30HBI BOUCHIBAIOTCS
pyIaHbIE Tena, UMelue (GOopMy CIOXKHBIX KWJ, JUH3. OOOraiieHHbIE y4YacTKU
IPUYPOUYEHBl K COMNPSIKEHUIO TPELIMH OCHOBHOI'O HAIIPABJICHUS C OIEPSIOLIUE
TpelIMHAMU CKoJia U OTpbIBa. MIHOTIAa OpyaeHeHue B popMme anodpu3 MpoaorKaeTces
BJIOJIb OMEpAONIMX TpemmH. Ha MecTopokaeHuH MNposiBIeHA CHUMMETPUYHAS IO
OTHOILIEHHIO 30H JApOOJIEHMsSI FOPU30HTAIbHAS METACOMAaTHYECKas 30HAJIbHOCTh U
BEPTHUKAJIbHAS PyIHAs 30HAIIBHOCTb.
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[lo MuHepanbHOMY COCTaBy CHJIMKAaTHBbIE CKapHBl COIMOCTAaBUMBI C
M3BECTKOBBIMH, OTJIMYAACh OT HUX elle OOJBIIMM Pa3sHOOOPAa3HEeM CHIIMKATHBIX
MHHEPAJIOB U IIMPOKUM Pa3BUTHEM CKaIlOJIHUTA.

Jlsist BceX TUMOB PYJ CKapHOBBIX MECTOPOXKIEHUI XapaKTEPHBIMH SIBIISIOTCS
CTPYKTYpBI 3aMEIIEHHUSI C PEIMKTaMU MEPBUYHON €1a00 M3MEHEHHOW MOPOJIbI; U3
TEKCTyp npeo0iasaloT MaCCUBHAA, MATHUCTAs U BKparyieHHast. Takke BCTpedaroTCs
TEKCTYpbl, THUIHYHBIE A PyI TUAPOTEPMAJIbHOTO MpOIecca, 3a HCKIIOYEHHUEM
KpPyCTU(PHUKAITMIOHHOA.

B ckapHax M3BECTHBI MPOMBIIIJICHHBIE KOHIEHTPAIMH ITOYTH BCEX METAJIOB,
KpoMe XpoMa.

CK‘CZpHO@O-MClZHemuWZOGble, MeaHble, weenum-moauboeHumoesble u CBUHUOB0-

UUHKOGBblE Mecmopoofcc)eﬂuﬂ

I'naBHEMIIIMMU CKapHOBBIMU PyAONPOAYKTUBHBIMHA KOMILIEKCaMHU
SIBIISIIOTCSIMETHO-MarHeTUTOBBIH, IIIECIIUT-MOJIMOIEHUTOBLIH U CBHUHIIOBO-
[IAHKOBBIH.

MarHeTHuTOBB U KOMIUIEKC TIPEACTABICH TPEMs TJIABHBIMU THIIAMHU
MECTOpOXKIeHH: 1) VyHHKaIbHBIMH 10 pa3MepaM CKaIloJMT-aJbOUTOBBIMH
(Kauapckoe, CokonoBckoe u Capbaiickoe B Typraiickom nporu0e): 2) KpyImHbIMH
M3BECTKOBO-CKapHOBbIMU (Marauroropckoe, Beicokoropckoe, ['opobnaromarckoe Ha
VYpane); 3) KpPyIHBIMH H CpPEAHHMH MarHe3HMaJlbHO-U3BECTKOBO-CKAPHOBBIMHU
mecTopoxkacHusiMu  Antae-Casickoit  obmactu  (Illeperemesckoe, Teiickoe) u
FOxnoit SAxyrun (Taexnoe, [TnoHepckoe).

Typraiickue u anTae-casHCKHE MECTOPOXIACHHUS MPUYPOUYCHBI K COUJICHECHHUIO
TepIUHUA C KaleAOHUIAMH, YypajJbCKUE - CTBIKY 3alMagHoi M BOCTOYHOU
NaJIe030MCKUX 00acTel, F0KHO-IKYTCKIE JOKeMOPUHCKUE - I0)KHOMY O0O0paMIICHHUIO
[{eHTpanbHO-AIAAHCKOTO AHTUKIIMHOPHSL.

M e 0 H B # KOMILJICKC TPEJICTaBIIEH CPEAHUMH M MEJIKHMHU
mectopoxxaeHusimu Ypana (Typeunckas rpynma) u Kazaxcrana (Casikckas rpyrmma),
Kmugron (CIIIA), Homopec (Mekcrka), B 3HAUUTEIBHONW CTEHCHH OTPaOOTaHHBIMH.
OTH MECTOPOXKICHUS JIOKATH30BaHbl B AK30KOHTAKTaX T'PAaHUTOMIHBIX HMHTPY3HBOB.
Cynbdunnoe MeqHOE OpyIEHEHUE PA3BUTO MO M3BECTKOBBIM IPaHAT-TTMPOKCEHOBBIM
CKapHaMm Ha HeOOJBIIOM YJAJICHUU OT UHTPY3WBOB, PYIHBIC Tela UMEIOT CIOKHYIO
dopmy. Hampumep, Ha mectopoxaeHun Cask-1 BBIIENSIOT JTUH30BHIHBIC 3aJICKH
MOIITHOCTBIO 0K0JI0 10 M, 3aneraromnyie coriiacHO B CKApHUPOBAHHBIX M3BECTHSKAX, U
KPYTOIAJAroIINe 30HBI MPOKIIKOBO-BKpPAIUIEHHBIX Pyl B rpanutongax (puc. 10).
CoctaB pyJ KOMIUICKCHBIH. Pysbl B OCHOBHOM XalbKOIHUPHUT-MarHETUTOBBIC WIIH
OoopHHUT-MaraeTuToBbIe. COMyTCTBYIOMMME KoMmoHeHTamu ciyxkar Co, Mo, Au, B,
Se,Te.

MleenuT-MOMTUOAEHUTOBBI U KOMIUICKC BCTPEUACTCS B ITOJTHOM
BUJIE JOBOJIBHO PENIKO, €r0 OTAEIbHBIE MECTOPOXKICHUS SABIISIOTCS YHUKAILHBIMH 110
pasmepam (Tweipubiay3 Ha CeBepHoM KaBkasze). Hawubonee pacnpocTpaHeHsbI
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moymmoaeHoBbie (Kapatac-1, FOxxHo-SIHrMKaHCKOE) W MICETMTOBBIE MECTOPOXKICHUS
(Boctok-2 B Ilpumopse, Yopyx-[aiipon, Canr-Honr B HOxuHoii Kopee, Kunr-
AtineHa B ABCTpaiinm).

MecTopoxkaeHusT ATOr0 KOMILIEKCA AacCOIMUPYIOT C TpaHUTaMH, ILUIaruo-
TPAaHUTAMH W KBAPIEBBIMU ITUOPUTAMH, UHTPYIUPYIOIMIUMH MOPOILI KapOOHATHOTO
COCTaBa, 3ajJerapliue BHYTPUM  AHTUKIMHAIBHBIX  mogHsATUH.  KpymHbie
TpyOoOOpa3Hble M Jpyrue CIHOXKHbIe MO0 (QopMe pYJIHbIE Tela pa3BUTHl B
MPUKOHTAKTOBBIX 30HaX U3BECTKOBBIX CKAPHOB U POTOBUKOB.

CBUHUIOBO-I[UHKOBBI U KOMIUIEKC TAKKE UMEET BaKHOE IMPOMBIIII-
JeHHoe 3HadeHwe. [lo  TeoJoTro-CTPYKTYpHBIM  yCIOBUSM  (popMupoBaHUS
MECTOPOXKACHUN OH HMMEET OOJBIIOE CXOJCTBO C MPEABIAYIIAM KOMIUIEKCOM,
CYIIECTBEHHO OTIWYasCh 00Jie€ WHTEHCHUBHBIM TMPOSBICHHEM METacoMaro3a IIo
KapOOHATHBIM MOPOJIAM U CJIOKHBIMUA MOP(OJIOTHEH 1 MUHEPAILHBIM COCTAaBOM PYI.
K d4wuciy CKapHOBBIX MECTOPOXKAECHHM CGhaJepUT-TaJI€HUTOBBIX PYJ OTHOCSTCS
Hukomnaesckoe (IIpumopne), Antein-Tonkan, Kancait (Cpemnsissi Asus), Jloypenc
(CIIA). Pyapl Takux MECTOPOKIACHHH KOMILICKCHbIE. [IoMMMO CBUHIIA M IIMHKA
CoJIepkaT COIMYTCTBYIOIIME KOMIIOHEHTHI -M€Jlb, CEpeOpO, UHANMN, rajlIuid U KaaMui
B KOJINYECTBE, JOCTATOUYHOM JJISl UX U3BJICUCHUS.

1 - u3BeCTHSAKH, MpaMOpHbI; 2 - TIeCYaHUKH; 3 - Ty(Dbl;, 4 - TUOPUTHI;, S5 - TPAHOTUOPUTHI U
KBapIIEBbIC JTUOPHUTHI, O - JAMKH TUOPUTOBBIX MOpGUPHUTOB; 7 - ckapHbl;, 8-10 -pymasl: 8 crutomnHbIe
COOCTBEHHO MEJHBIC W MEIHBbIE MAarHCTUTCOJAEpKamme, 9 - CIUIONIHBIE MEIHO- MarHETHUTOBEIC,

10- mpoXUITKOBO-BKPAIJICHHBIE.

Pucynok 10 - CxemaTuueckuii pa3pe3 MeIHO-CKAPHOBOT0 MeCTOPOXKAEHHS
Casik-1. 1o I'. Bypoykosy u IO. Tapnosckomy;

HukomaeBckoe MECTOpOXKACHHE HAXOOUTCS B OJHOM W3  BYJIKaHO-
TEKTOHMYECKUX  genpeccud  JlanmpHeropckoro  pyaHoro paiona. llonorue
MJIaCTOOOpPA3HBIE 3AJIEKU CBHHIIOBO-IIMHKOBBIX C CEpeOpOM Py MPUYPOYCHBI K
KOHTAaKTy M3BECTHIKOB C MO3JHEMENIOBbIMU ByskaHuTamu (puc. 11). Comepxanrie B
pyae cBunia u nuHaka 1,5-10 Ykaxmoro, cepedpa - 60r/T.
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1 - tyder u TyPoOpeKUNH JUIMAPUTOB; 2 - U3BECTHIKH; 3 - TOJMMHUKTOBBIE Opek4nu; 4 -
KPEMHHUCTBIE ¥ KPEMHHUCTO-TIIMHKUCTBIC CIaHIbI; 5 - OpeKYru, IPOCIION alIeBPOIUTOB; 6 - THOPUTH,
rab0po-1uopuThl; 7 - Maiiku Arnada3oBbIX MOPHUPHUTOB; 8 - CKAPHOBO-TIOTMMETAIUTMYECKHAE PYAHBIC
Tena; 9 -KBapIl-cyab(puIHbIe KUIbHBIE Tea B 3 dy3uBax; 10 - TekTOHNYECKUE HApyLICHUS.

Pucynok 11 - Cxemaruueckuit pa3pe3 Hukonaeckoro mectopoxaenus. 1o A.
Ceovix u A. Hamaposy:.

Jdexuus 5. ATbBBUTUT-TPEM3EHOBBIE MECTOPOXJIEHUA

YciioBus1 00pazoBaHusi

AJTBOUTUTOBBIE U TPEU3EHOBBIE  MECTOPOXKIEHUA  (POPMUPOBAIUCH
MOCJIEIOBATEIHFHO B CXOAHBIX T€0JIOTO-CTPYKTYPHBIX YCIOBHSX, MPOCTPAHCTBEHHO U
BO3MOYKHO TE€HETHYECKU CBS3aHBI C OOMUMU JJII HUX HWHTPY3UBAMHU HOPMaJbHBIX
WIN IIEJIOYHBIX TPAHUTOB, peke He(EeIMHOBBIX CHEHHTOB. B mepBBIX W3 HHUX
npeo0iaaloT anbOUTUTHI U ANbOMTU3UPOBAHHBIE W3BEPIKEHHBIE MOPOJbI, BO
BTOPBIX - IPEU3EHbI U IPEN3EHU3UPOBAHHBIE TTOPOIbl PA3TUYHOIO COCTABA.

AnvOoumumel - 3TO MEJKO3EPHUCTBIE MOPOJbl CYIIECTBEHHO allbOUTOBOTO
cocTaBa C TMOP(UPOBBIMHU BBIICICHUSIMHA KBaplla, MUKPOKJIMHA W IUIACTUHKAMH
CITIOZIBI, OOpa30BaHHBIE B MPOIIECCE TTOCTMArMaTHYECKOTO0 HATPOBOTO METACOMATO3a
(anmpOWTH3anMK) W3BEPIKEHHBIX TOpoJa. B  HHUX OTMeYaeTcs IOBBIMICHHOE
colepxaHue HUOOWsI, TaHTala, IUPKOHUSA, TadHUA, JTUTHS, PyOumus, OepuiuIus,
peakux 3emenb, ypaHa u Topusa. C yBelIMYEHHEM CTENEHU albOUTHU3AIUU
KOHLIEHTpAI[MU UX BO3PACTAIOT U B aIbOUTUTAX HA OTJIEIbHBIX YUaCTKaX, CBI3aHHbIX
C 30HaMHU TMOBBIIIEHHOW TPEIMIMHOBATOCTH, MOTYT JOCTHYb IPOMBIIICHHbIX
3HAQYeHUH W 00pa3oBaTh PYyAHBIE Tela C PEAKOMETAUIbHOW M PEeAKO3eMEeNIbHON
MHHEPaIU3aLUCH.

I'petizenvt - 5TO PYJONPOAYKTHUBHBIE HA OJIOBO, BOJb(hpam, MOIHOJIEH,
BUCMYT, Oepwumii ¥ JUTHH  KaJnMeBO-METaCOMAaTUYECKHe O0Opa3oBaHUS,
XapaKTepHU3YyIOIIHeCs IpeodIalaHneM B CBOEM COCTaBe KBapIia 1 MyCKOBHUTA.

Onu chopMHUPOBATUCH npu B3aMMO/JIECTBUU THEBMATOJIUTO-
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TUAPOTEPMAIIBHBIX ~ PAacCTBOPOB €  BMEIIAIOMIMMHU  mopoaamu.  ['peiizeHs,
IPOCTPAHCTBEHHO COMNPSKEHHBIE C AIbOUTUTAMHU, OOPa3yIOUIMMUCA PaHbIIE - MPU
temnepatrype 550-400€, pacnonaratorcs Hag Humu. [lo I'. [llepOe, TemnepaTypHbie
MHTEPBAJIbI TPEM3EHU3AlUM COCTABISIOT I cuiukaTHeIX mnopoa 450-300€C, a
kapOoHaTHBIX TIopo - 400-250€. ['mybuna o6pa3zoBaHus rpei3eHOB OT 5 10 1 kM.

[To nannbiM A.A. beyca u B.1A. CmupHOBa, BBICTYIIBI U3BEPKEHHBIX MOPO/,
MOJABEPTIINECS  MporeccaM  IIEJIOYHOTO0  METacoMaro3a,  XapaKTepPU3YITCS
30HAIBHOCTBIO ero nposiieHus (puc. 12). B sjepHbIX 9acTsaxX BBICTYIIOB T'PAHUTOB
MHTEHCUBHO NPOSBIIEHa MUKPOKJIMHU3AIMS, CBUACTENbCTBYIONIAS O U3HAYAILHOCTH
KaJlueBOro Meracomaro3a. B mnepudepuyeckux 30HaX BBICTYNOB BO3HHUKIH
aNbOUTUTHI, MPOAYKTHl HATPOBOIO METACOMATO3a, CMEHSIOIIMECS B AalNHUKaIbHOU
NPUKOHTAKTOBOM YacTW BBICTYNIa M B 30HE SK30KOHTaKTa TIpeli3eHamMH, CHOBA
o0pa3oBaHMsIMU KaJUEBOTO MeTacoMaro3a. OJTO CBS3aHO C BO3PACTaHHUEM
KHCJIIOTHOCTH PAacTBOPOB TPH TEPEXOAe MX M3 HAIKPUTUYECKOTO COCTOSHUS B
TUAPOTEPMAIIEHOE B CBS3U C TIAJICHUEM TEMIIEPATYPHI.
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1 - aBOUTHTEI; 2 - MUKPOKTMHU3UPOBAHHBIH TPAHUT; 3 - TIOPOIBI KPOBIH, 4- TPEH3eHBL.

Pucynok 12 - 30HATBHOCTH TMPOSIBIICHUS IHEJIOYHOTO METacoMaro3a P
BO3HUKHOBEHHU aJbLOMTHTOB U TPE3eHOB Mo rpanutam. no A.A. beycy u B.J.
Cmuprosy.

AnbOUTUTOBBIE U TPEH3EHOBBIE MECTOPOKICHUS, BCTPEYACh Pa3/JeibHO U
BMECTE, COOTBETCTBEHHO CBSI3aHbl JIMOO C Pa3IMUHBIMU (POPMALUSAMU U3BEPIKEHHBIX
nopon, Au00 ¢ OOIMMMH AJii HUX HMHTPYy3UBaMU. ABTOHOMHBIE aIbOUTHUTOBBIC
MECTOPOXKACHHUS TATOTEIOT K albOUTUT-HEPETUH-CHEHUTOBOMY KOMILIEKCY, a
IPEN3EHOBBIE - K IIEJIOYHO-3EMEJIbHBIM TPAHUTAM.

[Tpu coOBMECTHOM HaxXOXKIEHUHM OHU IPUYPOUEHBI B OOJIBIINHCTBE CIIy4acB
K CyOUIEJIOYHBIM M IIEJOYHBIM TpPaHUTAM, CBA3aHHBIM C HOPMAaJIbHBIMU
IPAaHUTAMM TEPEXOJHBIMU PA3ZHOCTSAMHU. OJTO JaeT OCHOBAHHUE BBIICIUTH JBa
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KOMIUIEKCa H3BEPKEHHBIX MOPOJ,, MPOAYKTHBHBIX Ha albOUTUT-TPEH3EHOBOE
OpYZACHEHHE: ATLOUTUT-HEPETHH-CHEHUTOBBIN M TPAHUT-IIEITIOYHO-TPAHUTOBBIH.

AnTbOUTUT-HEPEIUH-CUEHUTOBBH U KOMILJIEKC
OOBbEIUHSIET MHOTO(a3Hble HUHTPY3UBBI IEHTPAJILHOTO THUIA MIEJIOYHBIX U
HEe(ENTMHOBBIX  CHEHUTOB, TPAaHOCHEHUTOB M  KBapUEBBIX  CHEHHUTOB,
MOABEPIIINXCS  BBICOKOTEMIEPATYPHOMY  IIEJIOYHOMY  METAcOMAaro3sy,
BBIPA3UBILIEMYCS B  MHTEHCMBHOM  TNPOSBICHUH  albOUTHU3ALMHM  STUX
KOMILJIEKCOB.

Bo BMmemaromux MHTPY3HUBBI MOpPOAAaX KHUCJIOTO COCTaBa B pPE3yJIbTaTe
BBIHOCA KpPEMHE3a M NPUBHOCA Kajlusg W HATpUs B MPUKOHTAKTOBON 4YacTu
Mo oOpa3oBathbcsi opeodibl  (peHuTuzanuu. C STUMH  UHTPY3UBHBIMU
KOMILIEKCaMH aCCOLMUPYIOT MECTOPOKIACHUS PEOKOMETAINIBHBIX
MOJIEBOILTATOBBIX ~METAaCOMATUTOB, HUOOMU-IIMPKOHUEBBIX M  YpPaHOBBIX
aNbOUTUTOB, PACCMATPUBAEMBIX B KaueCTBE IMOJIEBOIIMNAT-PEIKOMETAIILHO-
METaCOMATUTOBOIO PYAHOTO KOMILIEKCA.

PenkoMeranmnpHOe  OpyJieHEHME OOBIYHO CBSI3aHO € TO3JHUMU
UHTPY3UBHBIMH  (pazaMH TaKuMX KOMIUIEKCOB. WHTpYy3UBHBIE MAacCCHUBBI
XapakTepu3yloTcsi HEOOJBIIMMHU pa3MepaMu, HE MPEBBINIAIONIMMU TEPBBIC
JECATKU KBaJApaTHBIX KwioMeTpoB. OHu u3BecTHbl B BocTtounoit Cubupw,
Ka3axcrane, Ha Ypaine, a Takxke B Hurepuu.

'pPaHUT-WENOYHO-TPAHUTOBB U  KOMIUIEKC Claraer
BBICTYIIbl OATOJUTOMOMOOHBIX TPAHUTHBIX HMHTPY3UBOB JHOO GopMUpyeT
Majble WHTPY3UBBI MU KWIbHbIE (hallMM Mepuoja TEKTOHO-MarMaTHYeCKON
akTUBM3aluu TiaThopM U o0nacTed 3aBEpIICHHOW ckJiag4aTocTtu. OH
MPEJICTABIIEH TUIMAOUCCATbHBIMU IIEJIOYHO3EMENbHBIMU  OMOTUTOBBIMU U
JBYCIIOJISSTHBIMU TPAHUTAMU U IIEJIOYHBIMU TPAHUTAMHU  AJISICKUTOBOTO THIIA,

pexe OCHOBHBIMU pa3sHOCTIMU TPAHUTOUZIOB - TPAHOAUOPUTAMH,
aJlaMeIiTaMM, KBapueBbIMH jauoputamu. C 3TUMHU  KOMIUIEKCAMH  TOPOJ
aCCOLIMUPYIOT IpEe3eHOBBIM KOMILJIEKC OJIOBSIHHBIX, BOJIb()PAMOBBIX,

MOJIUOJICHOBBIX, BHCMYTOBBIX U  PEAKO3EMENbHBIX pPyId U  albOUTUTOBOE
pPEAKOMETANIBHOE OpPYIEHEHHE.

ANBOUTUT-TPEH3EHOBBIE MECTOPOXKICHMSI, CBSI3aHHBIC KaK C T€M, TaK U JIPYTHM
MarMaTU4eCKMMU KOMIUIEKCAMH, MPUYPOUYEHbI K CHCTEMaM TpEIWH, Pa3BUTHIM B
anuKalbHO-TIepUPEepUUecKX 30HaX HHTPY3UBOB. [lo3TOMy s MECTOpPOKIACHUIM
ATUX KJIACCOB XapaKTEPHO IITOKBEPKOBOE OPYACHEHHE.

Pyanbie Tena MMEIOT IUIACTOOOPA3HYIO U CIOXKHYIO KUIbHYIO Gopmbl. Jliis
Pyl  TUOMYHBI  TEKCTYpPbl  METAKPUCTAINIMYCCKOTO,  HAMpaBICHHOTO U
YHACJIEZIOBAHHOIO 3aMEILEHUS. BKpAIUICHHAs, ISITHUCTAs, PEJIMKTOBAs, KA€MOYHas,
peuieTyaras u ap.

Anvoumumosnte (anozpanumosvie) MecmopoIicoeHus
B kitacce aibOMTUTOBBIX MECTOPOXKIEHUI PacCMaTPUBAIOTCS MECTOPOKICHUS
COOCTBEHHO aJhOMTHUTOBBIX M IIOJCBOIIIATOBBIX METACOMATHUTOB, OOPAa3yIOIINX
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BMECTE TMOJIEBOIINAT-PEIKOMETAIUIBHO-METACOMATUYECKUI PYTHBIA KOMIUIEKC.

CoOCTBEHHO albOUTUTOBBIE MECTOPOXKIEHUS CBSI3aHBl C WHTPY3UBaAMU
He()EeTMHOBBIX WJU IMIEJIOYHBIX CHEHHUTOB M IIEIOYHBIX TPAHUTOB, PACIIOJIOKEHHBIX
Ha AaKTHBM3MPOBAHHBIX WIUTaX M B CKIamyarbix oOjactsax. OHU MpeAcTaBiIeHbI
ITUPKOHU-HUOOWEBBIMH, HUOOMI-PEIKO3EMEIbHBIMA WM YPAHOHOCHBIMU PYIaMH.
MecTopoKaeHus: 3aJeratoT B CTPYKTypax LEHTPATBLHOIO THUMA, JUHEHHBIX 30HAX
pazioma, MeK()pOPMALMOHHBIX M MEXILIACTOBBIX 30HaX HapyuleHuidl. Gopma pyaHbIX
TEN TJIacTO-, TMH30- U THE3I000pa3Hasi; TEKCTypa pyJ BKparuieHHAs U TPOKUIKOBO-
BKpAIuIeHHas .

bonbiiolt  uHTEpec MpeacTaBisieT UPKOHUM-HUOOMEBOE  OpYIECHEHHE,
JOKANMM3YIOIIeecss B MACCHBax albOMTHU3WPOBAHHBIX HE(DETUHOBBIX CHEHHUTOB
MUACKUTOBOrO psiaa. [Ipumepom MoxeT ciy>kuT BuiliHeBOropckoe MecTopoxKieHHe
(FOxwupIii Ypai), pacrojio)KEHHOE B CEBEPHOM 4YacTW OJHOMMEHHOTO MAacCHBa
MuackuToB. HuoOneBoe opyreHeHne B BUIE PACCESTHHOW BKPAIUICHHOCTH MHPOXJIOPA
3aKIIOYEHO B aAJIBOUTUTOBBIX M  KaJIbLUUT-aJbOMTOBBIX 30HAX, a TaKkke B
(EeHUTU3UPOBAHHBIX TPAHUTAX, TIETMATUTAX.

H3BectHO MecTopoknenne OepwiummeHocHbIX (enntoB Cui-Jlelik B Kanane,
OPUYPOUYEHHOE K IUUIaCTOBBIM TeJaM  IIEJIOYHBIX CHEHUTOB. OpyaeHeHue
JOKaJIN30BaHO B  (CHUTU3UPOBAHHBIX  TOPOAAX  OK30KOHTakTa. [loaTomy
MECTOPOXKICHNE OTHOCST K MOJIEBOILIATOBHIM METACOMATUTAM.

Haub6onee pacupoCTpaHEHBI MECTOPOXKICHUS PEIKOMETAITbHBIX
MOJICBOLITIATOBBIX METACOMATUTOB, 3aJIETAIOIINE B 30HAX PErHMOHAIBHBIX Pa3JIOMOB,
KOTOPBIE CBS3aHBI C MPOTEPO30OMCKON WM TEePIMHCKOM akTHBH3alMed (yHIamMeHTa
wiatrpopm m obnacrel 3aBepiieHHOHN ckiaquaroctr (Boctounas Cubups, [Tnato
Jlbxoc B Hurepum). Peke Takne MECTOPOXKIACHHS BCTPEYAIOTCS B ME3030HMCKHX
CKJIaquaThiX CcTpykTypax (3abaiikanbe, CeBepHas Adpuka). OHH IpeICTaBICHBI
TAHTAJIOHOCHBIMH (C OJIOBOM U BOJb(PPaMOM) JUTHEBO-CIIOAUCTBIMA M HHUOOMI
TAHTAJIOHOCHBIMH  (C  PEAKUMH  3eMIIIMH)  KBapIl-MUKPOKJIMH-aJIbOUTOBBIMH
MeTacoMaTuTaM. braronpusTHbIMH 171 OpYJIEHEHHUsI  SBISIOTCS  IOJIOTHE
OHIOKOHTAKTOBBIC YACTH aJhOMTHU3UPOBAHHBIX TPAHUTHBIX MAaCCHUBOB, a TaKKe
anuKaJIbHbIE ~ YYaCTKM  TOBBIIIEHHOW  TPEHIMHOBATOCTH,  IOJABEPTIUIMECS
AMBOUTHU3AINY U KaTUIITIaTH3aIlUN.

Pynneie Tema wWMeEOT mTOKOOOpasHYI0 | IHIacToOOpasHyio  ¢opmy,
TOHKPOBKpAIUJICHHYI0O ~ MHUHEpalM3aluio  koimymOuta, TR-Ta  nmpoxiopa
(MUKpOJKMTA), MPOMBIIUICHHBIX KOHIICHTPALUH TaKKe JOCTUTalOT KaCCUTECPUT,
BOJIb(PpaMUT, TOPUT, HUPKOH (MajlakoH), MOHAIMT, KceHOTUM -Y PQ,, peHakut - Be
Si0, u nip.

I'peiizenogvie mecmopoircoenus

[ petizenvl -NpeuMyILIECTBEHHO OHJOKOHTAKTOBBIC oOpa3zoBaHuUs,
c(OpMUPOBABIIKMECS B ANUKAJIBHBIX BBICTYNIAX TI'MIIAOMCCAIBHBIX HHTPY3UBOB
I'PAaHUTOB C TOBBILICHHBIM COACPKAHUEM KalusA. OK30KOHTAaKTOBBIE TI'PEH3EHBI
o0pa3oBaiCh B AIFOMOCHJIMKATHBIX U PEXE OCHOBHBIX M KapOOHATHBIX MOPOJAX UX
KpoBJIK. PynonpoaykTuBHbIE Tpei3eHbl H30MPATEIbHO CBA3AHbBI C IEpU(PEepuIeCKUMU
94acTsSMU HMHTPY3MBOB C IUIOCKOH u moisioroi kposnei (puc. 13). BepruxambHblit
pa3Max OpYACHEHUs COCTaBsieT sl 3HIO- TpeizeHoB ot 0,5 mo 2 kM, mHOTHA
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JIOCTHUTas TIIyOMHBI IErMaTUTOO0Opa30BaHUs, ¥ K30Tpeii3eHoB 10 1,5kMm.

CTpyKTyphl 3HIOTPEH3EHOBBIX MECTOPOXKICHUN OOYCIIOBJICHBI TPEIIMHAMMU
OCellaHMsI B TPAHUTHBIX MaccHuBax. PyJHBIE Tella HMEIOT (OpMY METAaCOMATHUYCCKHUX
mToKOB. IIIMpOKO pa3BUTBI PYJOHOCHBIE KBapIIEBBIC JKUJIBI 110 IMPOJIOIHHBIM
cucTteMaM COJMKEHHBIX MapaUIeIbHBIX KOHTPAKIIMOHHBIX TPEUIWH, MOMEPEUYHBIX K
MPOCTUPAHUIO CKJIATYATBIX CTPYKTYP U BBITSHYTOCTH MAacCHBa, 00Opasylomue B
COBOKYITHOCTH KPYITHBIE MECTOPOKIECHUS 0JIOBA U BOJIb(hpama.

a - llunosen;, 6 - AnbtenOepr; ¢ - FOromseip; 2 - Jxumuackoc pynHoe mone; 0 - Kapa-O6a; e -
[Tanackeiipa; 1 - mopoabl KpoBiH; 2 - TPAHUT; 3 - TPEU3EHU3UPOBAHHBIA TPAHUT; 4 -PyIOHOCHBIN
rpeiiseH; 5 - kBapiieBas 30Ha; O - py/JIHbIC JKUJIBL.

Pucynok 13 - T'eomoruyeckuii paspe3 TperH3eHOBBIX MECTOPOXKICHUH,
INPUYPOUYCHHBIX K BBICTYIIAaM METACOMATHYECKH MPeoOpa30BaHHBIX TI'PAHUTOB. [lo
/.B. Pynoneucmy, B.K. /lenucenxo, U.I'. Ilasnosoii..

C cucremMaMH TEPECEKAIOIIMXCS  TPEIIMH  CBA3aHO  IITOKBEPKOBOE
OPYJICHEHHE, XapaKTEPHOE ISl 3K30Tpen3eHOB. JKWIIbHBIE TEJIa B SK30TPEU3EHAX
bopMHPYIOTCS IO TPEIMHAM OTPbhIBA U CKOja. JKHUIIbI OOBIYHO CPEHUX Pa3MEpPOB,
CIOXHOM QopMbl, ¢ paszayBaMu U mnepexxumamu. Pexe oOpasyrorcs
CT0JI00OOpa3HbIE Tejla HAa MEPECeUYEHUN CKOJIOBBIX TPEIIMH. PyJHBIE KUIIBI UMEIOT
CUMMETPUYHOE 30HAJBHOE CTpoeHHEe. Bo BHyTpeHHEH YacTh KW MpeoOdIiagaroT
BKPAIUICHHBIE U TSITHUCTBIC TEKCTYPHI Py, B 3adb0aHIaX OTMEUAIOTCS CIIOISHBIC
OTOPOYKHM, B COCTaB KOTOPBIX MOTYT BXOJUTb KACCUTEPUT, BOIbGPAMUT,
MOJMOJACHUT U OCPUILI.

[Iponecc rpei3eHu3aluu B aTIOMOCHWIMKATHBIX NOpojax, corjacHo [
[Ilepbe, HauMHalics C TpeW3eHU3AUMH TPAHUTOB, 3aT€M MOCJIEI0BATEIHHO
(hopMHUpOBaTUCh MYCKOBUT-KBAPIIEBbIM, KBAPLEBbIH, TOMA3-KBAPLIEBbIN, TOMA30BBIH,
MYCKOBUTOBBIA U TYPMAJIMH-KBAPLEBBINA IPEU3CHBI.

['peii3eHOBBIE MECTOPOXKACHUS YaCTO CIIOXKEHBI CONPSHKEHHBIMUA MEXKIY
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cOo0OM INTOKBEPKOBHIMU M JKUJIBHBIMU TellaMU. bJike K TMOBEPXHOCTH B
HK30KOHTAKTOBBIX MOPO/IaX MAacCHBA IITOKBEPKOBOE OPYJAECHEHHE MOYKET CMEHUTHCS
KWIBHBIM CYIIECTBEHHO I'MJIPOTEPMAJIbHBIM MJIM, HA000POT, C TIIyOMHOM, B caMOM
UHTPY3UBE, IEPEXOUTH B )KUJIbl METACOMATUYECKOTO 3aMEILIECHUS.

[Io cocTtaBy OCHOBHBIX PYAHBIX KOMIIOHEHTOB BBIIEJSIOT OJIOBOHOCHBIE,
BOJIb()paMOBBIE, MOJIUOJEHOBBIE M  BOJb()paM-MOJIUOIEH-0JI0BO-0epUIITHEBbIE
mMecTopoxaeHus. LIITokBepKOBblE MECTOPOXKIEHUSI UMEIOT KOMIUIEKCHBIN COCTaB U
BaXKHOE IIPAKTUYECKOE 3HAUCHHUE.

Cpenn Hux A.A. @poJioB BhIAEIAET ILIameoOpa3Hble U KOPOTKOCTOI0YAThIE
IITOKBEpKU. IlepBble W3 HHUX NPEACTABISIIOT 3aJl€KU  KUIBHO-TIPOKUIKOBO-
BKpAIUJICHHBIX Py B rpeii3eHax, 3ajJeraioliux CorjJacHO KpOBJe TPAaHUTHOTO KyIoJia
(FOromseips B MHP). CooTHolleHHe >XWIBHOTO M INITOKBEPKOBOTO OPYICHEHUMH
BuaHo Ha (puc. 14). KopoTkocromOuareie MTOKBEPKH (OPMUPYIOTCS B IITOKAaX
IpPEN3EHU3UPOBAHHBIX TPAHUTOB HAJ KYyIOJAMU TIPAaHUTOB JApPYyroil  ¢assbl.
OpyzaeHeHne cocpeoTOUYEHO TJIaBHBIM 00pa30M B IITOKBEPKOBOM CETH MPOKUIKOB
(Anbrentepr B 'epmanuu u ap.).

ONOBOHOCHBIE Tpei3eHbl CBSI3aHBl C BBICTYIIAMU KPYMHHBIX TPAHUTHBIX
UHTPY3UBOB, KOHTPOJUPYEMBIX 30HaMU pa3iomMoB. OHHM 00pa3yrOT KacCHUTEpPUT-
KBapIIeBbIE MECTOPOXKACHUS ITOKBEepKOBOTO THIA Pymubix ['op (IlH>H2 u LumHOBeN
B Uexun, AnprenOepr u Camucnopd B I'epmanun). YacTo rpei3eHbl IPUYypOUEHBI K
anMKalbHBIM YacTAM TPAHUTHBIX KYIIOJIOB WIM JalKooOpa3HbIMM anogu3am
(Kectep B SIkyTun).

Bonbdppam-MonnbaeHOBbIE TpeH3eHbl pa3BUBAIUCH B MEPHOJ TEKTOHO-
MarMaTU4ecKOll akTUBU3ALMKM B IMPOCTPAHCTBEHHOW CBSI3U C T'PaHUTHBIMU
MacCHUBaMH CO CJIO)KHBIM BHYTPEHHHUM CTPOCHHEM, UMEIOLIUM B IIJIaHE OBAJbHYIO
YIJIUHEHHYI0O (OpMy U pasiuuHble pa3Mepbl, OT CaMbIX MaJlbIX J0 COTEH
KBaJIpaTHBIX KUJIOMETPOB.

['pelizeHOBBIE MECTOPOXKJIEHUS MOTYT OBbITh CYIIECTBEHHO BOJIb()paMOBBIMU
WM COOCTBEHHO MonOaeHoBbIMU. Kak Te, Tak u npyrue Hanbosee pacpoCTpaHEeHbI B
Kazaxcrane u 3abaiikanse. M3BecTHbl Takue mectopoxiaeHus B MHP, Tlopryramum.
[IpakTdecku Ha BCEX MECTOPOXKACHUSAX B HAJBIHTPY3UBHON 30HE PA3BHUTHI JKUJIbHBIC
Tela, CMEHSIONMECs Ha MIyOWHY MITOKBEpKOM (cM. puc. 16). bonpmast yacte Kui
oTpaboTaHa noA3eMHbIM crocoboM. IlITokBepkn peHTaOEnbHO HKCIUIyaTHUPOBATH
KappepaMu OOJIBIIOW NPOM3BOACTBEHHONM MOINHOCTH. [JyOMHAa 3THX KapbepoB
nocturaer 300-500m u Gosee. Pyapl 3TUX MeCcTOpOXKIeHUN KoMruieKkcHbIe. [lomumo
BosibppamMa M MoaMOJEHAa B 3HAUYUTENbHBIX KOHLEHTPALMAX MPUCYTCTBYIOT
HEKOTOpPbIE XaJIbKO(pUIbHBIE PEIKHE METAILIIBI.

C  OJOBOHOCHBIMU U  BOJIb()paM-MOJTUOIEHOBBIM  TPEH3EHOBBIMU
OpPYICHEHUSIMU AaCCOILMUPYET BUCMYTOBasg M OepuiuiMeBas MUHEpamu3alus B
IPOMBIIUIEHHBIX KOHUEHTPALUIX. B IpOCTpaHCTBEHHOW CBA3M C JOKEMOPUHCKUMU
AJIICKUTOBBIMU TPAHUTAMU U3BECTHBI HEOOIBILINE MECTOPOXKICHUS PEAKUX 3€METIb.
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I'uaporepmalibHbIe MECTOPOKIEHHUS

IHonpa3nesieHne MeCTOPOKIEHHI MO CBSI3M C MArMATHU3MOM, IUIyOMHe U
TeMIeparype o0pa3oBaHus

Cpenu SHIOTCHHBIX PYIONPOTYKTUBHBIX OOpa30BaHHMA THAPOTEPMAIbHBIC
MECTOPOXKICHUS XapaKTePU3YIOTCS OOJBIIMM pa3HOOOpa3reM BHIIOB TOJE3HBIX
UCKOTIAEeMBIX, YacCTOW  BCTPEUAEMOCTBIO W  COBOKYIMHOH  MPOMBIIUICHHOM
3HAYMMOCTBI0. DTH MECTOPOXKICHHSI SBIISFOTCSI ICTOYHUKOM JTOOBIUH TTO/IaBIISIOIIETO
OOJNIBIIMHCTBA ~ METAUIMYECKUX  IIOJIE3HBIX  HMCKOMAeMbIX, B  OCOOCHHOCTH
JICTUPYIOMINX, I[BETHBIX, OJIATOPOJHBIX M XaJIbKO(DHIBHBIX PEAKUX METAJLIOB, a
TaK)K€ MHOTHUX BHUJIOB HEMETAJUIMYECKOTO CHIPhs: (UIF0OpUTA, MarHe3wTa, OapuTa,
acOecra, Mbe30KBapIa, UCIAHCKOTO IIITaTa 1 JIp.

['mapoTepMabHbIE MECTOPOXKICHUSI 00Pa30BATUCH MPHU ITUPKYISIIIAA TOPSTIAX
MUHEpAIM30BaHHBIX PACTBOPOB B IIUPOKOM TemrmepaTypHoMm uHTepBajie (ot 500 mo
50°C) u 3HaYMTEILHOM BEPTHUKAJILHOM JIHAIa30He, HAUMHAs ¢ TITYOHHBI CBBIIIE 5 KM
¥ KOHYas MPUMOBEPXHOCTHBIMH YCIOBHSAMH. JTO 00YCIOBHIIO UX COMPSHKEHHOCTH, C
OJIHOW CTOPOHBI, C TJIyOMHHBIMH ITHEBMATOJIMTUYCCKUMHU TPOIECCAMH U
NPOW3BOJHBIMU OT HUX TPEU3CHOBBIMH MECTOPOKACHUSAMH, a C JAPYyrod - ¢
ONMM3MOBEPXHOCTHBIMH JHJO- M 3K30T€HHBIMHU MPOIECCAMU W CBS3aHHBIMH C HUMH
BYJIKAHOTE€HHO-0CAJOUYHBIMH CTPATU(POPMHBIMU MECTOPOKIACHHUSIMH.

['maporepmanibHble  MECTOPOXKACHHS,  CONPSDKEHHBIE C  Tpeli3eHaMH,
dbopmupoBanuck B MHTEpBasie Tyoud 2-5 kM npu temrneparype 300-500€ B cBsi3u ¢
aOvccaNbHBIMU TPAaHUTHBIMH HMHTPY3MBaMH. TaKue MECTOPOXIACHUS OTHOCATCA K
IUTyTOHOT€HHOMY THAPOTEPMATBHOMY MOIKIIACCY .

['maporepmanbHBIE MECTOPOXKACHUS, 00Opa3oBaBIIUEeCS B TUHMAOWCCATBHOW U
NPUTIOBEPXHOCTHOW 30HAX B MMUpOKoM jauana3zone temmeparyp (350-50C) u
CBSI3aHHBIC C BYJIKAHU3MOM, IPUHAJICKAT K CYOBYJIKaHUYICCKAM (ITOP(GHUPOBHIM) MIIH
BYJKAHOTEHHBIM  THAPOTEPMATHHBIM oOpazoBanusM. [IpuHAUIKHOCT K
OTpeAeIEHHOMY TIOJKIACCy OTpeeNsseTcs TJIaBHBIM o0pasoM 1o (amusam
marmatu3ma. l[lepexomHbIMU MEXIy TUIyTOHOTEHHBIMH W  BYJIKAHOTEHHBIMU
TUIPOTEPMaTIHLHBIMU MECTOPOXKICHUSMHUSIBIISTFOTCS CyOBYJIKaHHUYECKHUE
MECTOPOXKICHHUS, MPUYPOUCHHBIE K THUMaOWCCATbHBIM H3BEP)KEHHBIM MOP(PHPOBHIM
MIOPOJIaM.

['mapoTepmalibHbie MECTOPOKACHUS TOApasaesitorcs; 1) mo Temmeparype
OTJIOXKEHHUS PYJ U3 THAPOTEPMAIBLHBIX PACTBOPOB - HA BhICOKOTeMIieparypHbie (500-
300%C), cpeaneremmeparyphbie (300-200€C) u muskoremmneparypusie (200-50T);
2) o riyoune popmupoBaHus - rryouHHbie (0osee 1 kM) 1 ManbiX rryouH (MeHee 1
KM); 3) MO COBOKYITHOCTH 3THX (PAKTOPOB -cunomepmaivbHole (0ONBIINX TIyOUH H
TEMICPaTyphl), Mme3omepmanvhble  ("cpemHUX  TIIyOMH W TeMIlepaTyphl),
onumepmanvivie(Manblx TAYOUH U HU3KON TeMIiepaTypbl) U meiemepmaivisie (0€3
BUAMMOI CBSI3U C MarMatu3mMoM). Kpome Toro, BEIAEISIFOT QyIIy MECTOPOKISHUIMA
KCEHOmMepManibhvlX, €  OJHOBO3DACTHBIMH  aCCOLMALMSAMU  BBICOKO- U
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HU3KOTEMIIEPATYPHBIX MUHEPAJIOB, U MeleCKONUPOBAHHLIX - C HAIO)KCHHON PyTHOM
MUHEpaU3ale Ipyro TeMeparypbl 00pa3oBaHMs.

OmnpeneneHue  TemrepaTypbl  OTJIOXKCHHS  MHHEPAIOB  MPOU3BOTUTCS
KOCBEHHBIMH METOJAMHM TIyTeM HAOJIOACHHUS 3a IEIbIM PAIOM TEOJTOTHYECKHUX
MIPU3HAKOB. MPUCYTCTBUE B PyAE€ CaAMOPOJIHBIX METALIOB, TEMIIEpaTypa IJIaBICHUS
KOTOPBIX (PUKCHUPYET BEPXHUU Tpenesl TeMIepaTypbl UX O0pa3oBaHUs; W3MEHEHUE
MUHEpPAIbHBIX  (OPM  KPUCTALIOB, TMPOUWCXOAAIIEE TPU  OMPEIEIECHHBIX
TEeMIIepaTypax; pacmaj TBEPAbIX PACTBOPOB; MEPEKPUCTAIIN3ANNS MHUHEPAJIOB;
TEeMIepaTypa IBTEKTUKH U T.1I.

B mocnemHue nmecATWieTHs TMPOBOASATCS JTaOOpaTOpHBIE — OMpeAeTICHUs
TEMIEPATypbl THAPOTEPMATBHOTO MHHEPAT000pa30BaHUS IO Ta30BO-KUAKUM
BKJIFOUEHUSIM, KOTOPBIE MMEIOTCSI TMPAKTUYECKH B KaXIAOM KpHCTAUIe Kak
MIPUPOJTHOM, TaK M UCKYCCTBEHHOM. DTH BKJIIOYCHHS MPEICTABISIOT CO00M 0 opme
BaKyOJIH, 3allOJIHEHHBIE JKUJIKOCTBIO U Ta30M - MPOIYKTaMHU UCXOJHBIX PacTBOPOB.
Ecmm  xpucrami, copepkamuid  ra3oBO-KHAKHE  BKJIIOYEHUS, TOABEPTHYTH
MOCTETICHHOMY HAarpeBaHUIO, TO TIPHU OMPEACICHHOW TEeMIepaType MPOU30MIET HUX
KaXyIlleecss MCUYE3HOBEHHE. JTO CBA3aHO C TIPOIECCOM IIEpexojia TeTEepPOreHHON
cucteMbl (KUAKOCTh + ra3) B TOMOTeHHYIO (a3y. MOMEHT mnepexoaa QpUKCHpPYeTcs
KaKk TeMmieparypa oOpa3oBaHHs JaHHOTO KpUCTAJJIa C BHECEHHEM IIOMPaBOK Ha
npeJrnoiiaraeMoe 1aBJIeHUE B MIPUPOIHBIX YCIOBHSIX. Tak OMpPEneNsoT TeEMIEpaTypy
00pa30oBaHsI MUHEPAIOB METOJIOM 20MO2EHUZAYUU.

Ecnu mpomokuTh HarpeBaHWe KpUCTaia, B KOTOPOM YK€ COBEPIIUIICS
nepexoq Byx(a30BOro BKJIIOYEHUS B TOMOTeHHYIO ¢aszy, TO MPOHU30MaeT
pa3pyIIeHne CTEHOK My3bIPHKOBBIX KaMep M3-3a BO3POCIIIETO B HUX JAaBJICHUS. 3/1€Ch
MOKHO (PHKCHUpPOBaTh 3BYKOBOM 3 ekt (Memoo odekpenumayuu) WA U3MCHEHHE
JIABJICHUS, CBSI3aHHOE C PACKPBITUEM BaKyoliel (mepmodapozpaghus).

Ilpoueccol memacomamosa

I'maporepManibHble  pAacTBOpPBI,  B3aMMOJACUCTBYS C  BMENIAIOLIUMHU
OKOJIOPYAHBIMU TOPOAAMHU  BBI3BIBAIOT B HHUX HM3MEHEHUS, CBSA3aHHBIE C
METAaCOMATUYECKUMH 3aMEIICHUAMU, MPOTEKAIMMMUA C MPUBHOCOM WU BBIHOCOM
MHUHEpAJbHBIX  BemecTB. [Horma  BiMsiHME  pacTBOPOB  OTPAaHUYMBACTCS
BBIIICIIAYNBAHUEM, T.€. TOJBKO BBIHOCOM, WJIM NPUBOJUT K MEPEKPUCTAILIM3ALUU
OOKOBBIX TIOPOI.

MeracoMaTtnueckoe BO3ICHCTBUE HAAKPUTUYECKUX Ia30BO-)KUJIKMX PACTBOPOB
HAa TOpHBIE TMOPOJbI, BBI3BIBAET CKAPHOOOpA306aHue,  AlbOUMUIAYUIO U
epelizeHuzayuo B MaciiTabe pyaHbIX MOJied U MecTOpoXaeHuiu. JIokanbHO 3TH
IpOLIECChl MOTYT OBbITh TMPOSBIECHBI B OKPYXKAIOIIUX TMOPOJAX ITyTOHOT€HHBIX
MECTOPOXKICHHUM, OOpa30BaHWE KOTOPHIX CBS3aHO C BBICOKOTEMIIEpATypamMu
pactBopamu. [Ipu cpenHux TemrepaTypax pacTBOPbI WIEJTOYHBIE U UX BO3JICHUCTBUE
Ha Pa3JIMYHbIE MO COCTAaBY BMEIIAIOIIAE MOPOJbI NPUBOIAT K CEPULIMTU3ALUN U
Oepe3uTH3aIuu.
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Cepuunurtuszamnus- odpazoBaHHE TOHKOUEHIYHYATON CBETIION CIIOJBI
-CepULINTa TJIABHBIM 00pa3oM 3a CUeT PAa3JIOKEHHUs MOJIEBBIX LIMATOB B MOPOAAX
KHCJIOTO M cpelnHero coctaBa. OHa MOXXET MPOSIBIATHCS TAaKKE B PETrHOHAIBHO-
MeTaMop(hr30BaHHBIX Hopozax. I'maporepmanbHas CepUIIMTU3ALINSA
COMPOBOXKAAETCA OKBaplIeBaHUEM M MUpUTH3aLKed. B accounanuu ¢ He10 W3BECTHBI
OJIOBOPYIIHBIE,  BOJIb(PaAMO-MOJIMOACHOBBIE,  30JI0TO-CEPEOPSIHHBIE,  MEIHO-
KOJTUEJAaHHbIE ¥ CBUHIIOBO-IIMHKOBBIE MECTOPOKICHUS.

bepesurtusamnus, ABILICH CXOMHBIM [0 XUMU3MY C CEPUIIUTU3AINEH
IPOIIECCOM, IPUBOIUT K MPEOOPA30BAHUIO AIFOMOCHINKATHBIX U3BEPKEHHBIX MTOPOJT
TUNA TPAaHUT-TIOP(UPOB B OEPE3UTHI, COCTOSIINE M3 KBapla, CEPUIMTA U MUPUTA.
HoBooOpa3oBanusi KBapua M KpYMHOKPHCTAIMYECKOTO CEpHIIUTa, OJIM3KOro K
MYCKOBUTY, - pE3yJdbTaT pa3JoKEeHUs TMOJIEBBIX WIMATOB IMOJ JIEHCTBHEM
TUAPOTEPMANIBHBIX PacTBOPOB. Pa3BuTHe MUpUTH3ALMU CBA3aHO C MPUBHOCOM CEPBI
U 3alMCTBOBAaHHEM JKejle3a M3 OMOTUTAa U APYTUX KEJIE3UCThIX cuiaukatoB. C
Oepe3uTamMm acCOIMMPYIOT 30J0TOpyAHbIe MecTopokaenus (bepesosckoe, Ypan), a
TaK)Ke HEKOTOPbIE MECTOPOXKACHUS BOJIb(ppaMa, MEAH, CBUHIIA U IIMHKA.

B npunoBepXHOCTHOI 30HE 3¢MHOM KOPBI IHIPOTEpPMalIbHbIE PACTBOPHI BHOBD
CTaHOBSITCS. ~ KHUCIBIMA W BBI3BIBAIOT  XJIOPUTH3ALMUIO,  OKBapliEBaHHE,
NPONWJINTH3AIMIO,  CEPIIEHTUHHU3AIMIO,  JMCTBEHUTHU3AIMIO,  JIOJIOMHTU3ALMIO,
aprUJUIM3ALMIO0 U JPYTrue CpelHe-, HU3KOTeMIIepaTypHble M3MEHEHHs OKPYKAIOIINX
nopoa. OHU UMEIOT JIOKAJIbHBIM XapakTep M OTIMYAIOTCA OT aHAJIOTUYHBIX
U3MEHEHUH  TpU  PETHOHAIBHOM  MeTamMoppu3Me  MPUYPOUYEHHOCTHIO K
TEKTOHMYECKUM TPEIMHAM M MPUKOHTAKTOBBIM PYIHBIM 30HaM, H30UPATEIbHOCTHIO
MOPOJI IO COCTaBYy M HAIMYUEM THAPOTEPMATIbHBIX MUHEPAIbHBIX aCCOIMALINAN.

XnopuTu3aimus - o00pazoBaHUE MUHEPAJIOB TPYIIIbI XJIOPUTA ITyTeM
3amMenieHus: aMm(pud0I0B, TMPOKCEHOB, OMOTHTA B MOPOJaX pa3iIuyHoro cocraa. OHa
OpOSIBISIETCS. OOBIYHO COBMECTHO C  CEpPHUIMTU3AIMEH, OKBaplieBaHUEM U
OPONMUINTU3AIMEH BO  BMELIAIOIIMX TOPOAAX  30JIOTOPYIHBIX,  Cynb(uIHO-
KaCCUTEPUTOBBIX U MEIHO-TIOTMMETAJUIMYECKUX MECTOPOXKICHUH.

OkxkBapumeBaHHue- mpolecc Npeodpa3oBaHUs Pa3INYHBIX IO COCTaBY
HOPOJ B CYIIECTBEHHO KBApIHUTOBBIE. OH MOXKET MPOTEKaTh KaK B SHAOTE€HHBIX, TaK
U OK30T€HHBIX YCJIOBUSAX METACOMATHMUYECKU WJIM IYTEM BBIMOJHEHUS TPEIIUH U
MyCTOT KBapIlieM. DHAOTEHHOE OKBAPIIEBAHUE MTPOUCXOIUT B MOPOAAX, BMEIIAIOIINX
CKapHOBOE, Tpeil3eHOBOE M THApPOTEpMaibHOE OpyAeHeHue. B  pesynbrare
TUIPOTEPMAIBHOTO OKBapIlIEBaHUS MarMaTHMYECKUX MOPOJ KHUCIOTO U CPEIHEro
cocTaBa 00pa3yroTcs 6mopuunblie Keapyunbvl, COCTOSIIIME B OCHOBHOM U3 KBapla, a
TaK)Ke CEpULINTa, aHAaNy3UTa, OUaclopa, alyHWTa, KaoJlMHUTa W mupura. B
accoIMallii CO BTOPUYHBIMU KBapIMUTaMU H3BECTHBI MECTOPOXKACHUS MEIHO-
MOJHOIeH-TTOPPUPOBBIX Py, CEPHI, ATYHNUTA, aHAATY3UTa U KOPYH/A.

[IlponmuauTuU3an Ui MOXET ObITh THAPOTEPMATILHOM U CBSI3AHHOM C
npoleccaMy 3eJ€HOKaMEHHOTO PernoHajJbHOro Meramopdusma. ['maporepmanbHas
OPONWIUTH3AIMUA TPOUCXOJUT TPU B3aMMOACUCTBUU PACTBOPOB, OOOTAIEHHBIX
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Cepoil W YIVIEKUCIOTOM, C BYJKAaHOT€HHBIMU TMOPOJAMH CPEAHEr0 MU OCHOBHOTO
COCTaBa M XapaKTEepU3YyeTCs HalIW4yueM anynspa v nuputa. OHa pa3BUBaeTCs B
BYJIKAHUYECKUX T0sicaX BAOJb pa3ioMoB. C HEW CBA3aHO OpYJEHEHUE Tak
Ha3bIBacMoro npomnuanToBoro npoduis: Cu, Pb, Au, Ag, Hgu As.

CepneHTHHU3AaI U Pa3BUBACTCA MO MarHE3HMAIbHO-KEIIE3UCTHIM
CUJIMKATHBIM MHUHEpaJiaM B YJIbTPAOCHOBHBIX TOpOAax, 00pa3zys CeprneHTHHUTHI
(3meeBukn). C HUMH CBSI3aHBI MECTOPOXKICHHUS XPH30THI-acOecTa.

JJucTBeHUTHU3AaI U XapakTepHa JJII CEPIICHTUHUTOB U JPYTHX
OCHOBHBIX M YJIbTPAOCHOBHBIX MOPOJI, TMOJBEPKEHHBIX BO3JIECHCTBUIO YIIIEKUCIBIX
CEPOBOJIOPOAHBIX PACTBOPOB, B pe3yJbTaTe 4Yero oOpa3yroTcs JUCTBEHUTHI. OHU
COCTOAT W3 MarHe3HajibHO-)KEJIE3UCThIX KapOOHATOB, TallbKa, KBaplla, CEpPUIUTA,
dykcura(XxpoMoBasi CIIrO/IKa), XJOPUTOB U MUPHUTA. JIMCTBEHUTHI (POPMUPYIOT 30HBHI,
BEITSIHYTBIC BJOJIb TIOYyOWHHBIX pa3iaoMoB. K 53TUM 30HaM TPOCTPaHCTBEHHO
MPUYPOUYCHBl 30JI0TOPYJHBIE, PTYTHBIE U BOJIH(PAMOBO-MBIIILIKOBO-PTYTHBIC
MECTOPOKICHHS.

JonoMuruszanus4 KaK TUAPOTEPMATIBHO-METACOMATUYECKUN
MPOLIECC Pa3BUBAETCS OOBIYHO IO H3BECTHSAKAM, BMEMIAIOIIMM MECTOPOKICHUS
CBUHIIOBO-IIUHKOBBIX, CUJIEPUTOBBIX, PTYTHBIX U MAarHE3UTOBBIX PYI.

Aprunnu3sainus CBiI3aHa C BO3JICHCTBUEM HHU3KOTEMIIEPATYPHbIX
TUAPOTEPMATIbHBIX CJIA00KUCIBIX PACTBOPOB HA ANOMOCUIIMKATHBIE MOPOJbI U
BBIPQKAETCS WX OCBETICHUEM, BBI3BAHHBIM BO3HMKHOBEHHEM KAOJIMHHUTA U €MY
nomoOHBIX MuHepasioB. OHa CONMPOBOXAAET 00pa3oBaHHE MEIHO-TIOP(UPOBBHIX,
CBUHIIOBO-TIUHKOBBIX U CYPHMSHO-PTYTHBIX MECTOPOKICHHN.

3onanvnocms 2udpomepmanvbHo20 OpyoeHenus

30HANBHOCTh THUJPOTEPMAJIBHBIX MECTOPOKIEHUM paccMoTpeHa B paboTax
®.U. Bonbdcona, A.B. Koponesa, B.1. CmupnoBa u nip.

B.M1. CMupHOB BBIIEISET pa3IW4yHble NPUPOJHBIE YPOBHU 30HAJIBHOCTH

(pyOHBIX TOSICOB, Y3JI0B WM T. I.), CTPYKTYpY, HANpaBlICHHE U KOHTPACTHOCTb
30HAJBHOCTH, TEHETUYECKUE THUIBl 30HAIBHOCTH pPYAHBIX Ted (CTajuiiHas,
(anuanbHas, 30HaJIBHOCTh MOBTOPHBIX TEKTOHUYECKUX Pa3pbIBOB, TEKTOHUYECKOTO
pacKpbIBaHMsI, BHYTPUPYTHOTO METACOMAaTO3a, (PUIBTPAMOHHYIO M OTJIOKEHHS), a
TaK)K€ paccMaTpUBaeT 30HAJIBHOCTb THUIPOTEPMAIBHO HW3MEHEHHBIX MOpOA U
BEPTUKAJIbHBIN I'PAJAUEHT 30HAJIBHOCTH, UMEIOIINI Ba)KHOE MPAKTUYECKOE 3HAYEHUE
IIpU IPOTHO3UPOBAHUH OPYJCHEHHS HA TIIyOHHY.
Harnsnnas Mogens 30HAIBHOCTH  PAa3iMYHBIX THUIIOB  IMOJMMETAUIBHBIX  PYI
IUTyTOT€HHBIX, CyOBYJIKAaHMUECKUX (mopdpupoBbIX) U BYJIKAHOT€HHBIX
MECTOPOKIACHUM U CBSI3U MX C MHTPY3UBHBIMU M DKCTPY3UBHBIMU KOMIUIEKCAMHU U
BYJIKAHOTE€HHBIMU (popManMsiMM HOPOJ MpUBEAEcHA Ha pucyHke 14.31ech 0TYETINBO
BBIP@XEHbI MarMaTUYECKasl, METACOMATUYECKAs U PyHAs! 30HAJILHOCTH.
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IPaHOAMOPUTHI; 7 - KPUCTAJUIMYCCKUE CIIaHIbl; 8 - THe#chl (a), muabassl (6); 9 - BHEIIHUE TPAHUIIBI
METaCOMATHUYECKUX 30H: @ - KBaPI-CEPUIIUTOBOM, O - KaJTUIINATOBOM, 6 - mponuiauToBoid; 10 -maiiku

Pucynok 14 - Mogesib 30HAJTBLHOCTH MOJIUMETAJIBLHO-TIOP(UPOBOH PYAHO-
MarmMatu4deckoii cucremsl. [/o U.I'. [lagnosou.

[Ipu BHeApEeHWM MAaCCHBOB MAarMaTHYECKUX TOPOJ B OJIM3MOBEPXHOCTHYIO
30HY BBICOKOTEMIIEpATypHbIE PAcCTBOPHI MOMAJAIOT B YCIOBUS HHU3KOTO JaBJICHHUS,
YTO MPUBOJIUT K OBICTPOMY MX OXJIQXKACHUIO M OJHOBPEMEHHOMY OTJIOKEHUIO Kak
BBICOKOTEMIIEPATYPHBIX MHHEPAJIOB, TAK M HU3KOTEMIEPATYPHBIX, C 00Opa3oBaHUEM
KCEHOTEPMaIbHOTO WX TEIECKOMUPOBAHHOTO OPY/ICHEHHUS.

Ha moBepxnoctn 3emuin 00pa3yrOTCS DKCTAISIIMOHHBIE MECTOPOKICHHS,
CBSI3aHHBIE C BBIXOJAOM B arMocepy THAPOTEPMAIBHBIX PACTBOPOB U
BYJIKaHMYECKHX ra3oB. [[poMBINIITIEHHOE 3HAYEHUE ITUX MECTOPOKIECHUN HEBEIHUKO.

B BynkaHumyeckux 00MacTSIX WM3BECTHBI HEOONBIIME IKCTASIITHIOHHBIE
MECTOPOXKACHUS Cepbl, 00pa U HEKOTOPBIX APYTHUX MOJIE3HBIX UCKOMAEMBIX.

Mopgonozusa pyouvix men u eeuyecmeeHHblil COCMAg8 pyo

Oco00€HHOCTBIO PYIHBIX TeNl TUAPOTEPMAILHBIX MECTOPOXKIACHHUMN SBISETCS UX
KWJIbHAS B Pa3IMUHbIX BapHalusax (opMa U MPOU3BOAHAS OT HEE IITOKBEPKOBAS.

B o6mem Buae TUNbl CTPYKTYp M MOp(]OJOTHS PYIHBIX 3alexen
THAPOTEPMATIbHBIX MECTOPOXKIAEHUN NpuBeAeHbl B Tabmuile. [I1yTOHOTeHHBIM U
CyOBYJIKQaHMYECKHMM  MECTOPOXKJICHHUSIM, CBS3aHHBIM C TPAaHUTOMAHBIMH U
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TPAHUTOUTHO-TIOPPUPOBHIMA KOMITJIEKCAMU, CBOMCTBEHHBI CEKYIIHE W COTJIACHBIE
JKUJIbI, 30HBI MPOXKUIKOBAHKUS W OPEUYKUPOBAHMS, a TAKXKE IITOKBEPKH. DTU Tela
Pa3BUBAJMCh II0 CHCTEMaM TPCIIMH M CKIAQJ0K B IaparcHeTHYCCKOW CBS3H C
aOWCCAIbBHBIMA M THUNAOWCCAIbHBIMA WHTPY3MBaAaMU W Jalikamu. JKuabHBIC Tena
XapaKTEepPU3ylTCs  pa3HooOpaswem  ¢GopM, pa3MepoB, TPOCTPAHCTBEHHOTO
PacmoJIOKEHUS, TUTIOB BHIKJIMHUBAHUS YW KOHTAKTOB C BMEIMIAIONMMHU TIOPOJAMH U
BUJIOB WX THUAPOTEPMAIBHBIX HM3MEHEHHH. OTO OOYCIIOBIICHO OCOOCHHOCTSIMHU
NPOSIBJICHHSI JI0 PYTHOW W BHYTPUPYIHON TPEUIMHHON TEKTOHHUKA W COCTaBOM
BMeIIAoIuX mopo1. Kpome Toro, BaykHoe BiusiHIE HA MOP(HOIOTHIO TET OKA3bIBAIOT
MOCTPYAHBIC TEKTOHUYECKHUE TUCTIOKAITUH.

B ByJIKaHOTCHHBIX THIPOTEPMAIBHBIX MECTOPOXKICHUSX, 3aJICTAOIINX B
TOJIIAX TIOPOJ CHUIUT-KepaTodupoBoil (opmaruu, mpeodIagar0T COTJIACHBIC
IJIACTOBBIC 3aJICXKHU, PEXKE CEKyIIHe 30Hbl. B BYJIKaHWYECKHUX COOPYKEHHUIX
CIIOKEHHBIX TOPOJIaMH  aHJIC3UT-NAlUT-TUNAPUTOBOM (hopmaruu, Kpome TOro,
pPa3BUTHl PYJIHBIC JTUH3BI, MTOKU, KHIIbI, ITOKBEPKOBBIC 30HBI U PYIHBIE CTOJOBI.
PyaHbIe KUIIBI MOTYT OBITH CAaMOM Pa3IMYHOM MPOTSKEHHOCTH, OT TIEPBBIX METPOB
0 2 KM, © MOITHOCTBIO OT JIECATHIX JIOJCH METpa JI0 MEPBBIX JCCATKOB METPOB.
[Iporiecc HapamuBaHwsl )KUJT TI0O BCEM TPEM HAITPABJICHUSIM MPOUCXOIIIT JUTUTEITLHO U
NPEPHIBUCTO B PE3yNbTaTe MEPUOMUYECKHX TMPHUOTKPHIBAHUNA TPEIIUH W
MOCTYIICHUH C THIPOTEPMAILHBIMU PACTBOPAMHM APYTHX IO COCTaBY MHUHEPAIBHBIX
BEIECTB. DTUM 00YCIIOBICHO BOSHUKHOBEHNE MUHEPATbHOM 30HAIbHOCTH JKHIL.

PynHbie sXWiTbl MOTIIM pa3BUBATHCA MO OJAHOW WM OOJIee CHCTeMaM TPEIIHH.
[Tpu 3TOM O/THA cuCcTeMa PYTIOHOCHBIX TPEIIHH SIBJISIETCSI OCHOBHOM; IPYTHUE CUCTEMBI
MOTYT (OPMHPOBATH OIEPSIONMIME TPEIIMHBL. B MecTaX HMX CONPSDKCHHUS WM
NepeCceUeHus] HEpPeaKo o00pas3yroTcss OOOTalleHHBbIC YYacCTKH - PYIHBIC CTOJIOBI.
JKunbHbIe Tena, B 0COOCHHOCTH PYIHBIE CTOJIOBI, 9aCTO UMEIOT CKIIOHEHUE, KOTOPOE

OTYETIMBO OTPAXKAOT MPOCKIMH PYAHBIX JXWJI Ha BEPTUKAIBHYIO IIOCKOCTH (pHC.
15).

~ 1Rl )

. - IpONMANTH3MPOBAHHEIE AHAE3NUTHI, 2 - CEPUIUTU3UPOBAHHBIC KBAPIIEBBIC IUOPUTOBEIE
nopGupuTH;, 3 - NPONMWINTHU3UPOBAHHbBIE KBAPIEBBIC TUOPUTOBBIC MOPQUPUTHI, 4-6 - pyasl: 4 -
oorateie, 5 -cpennue, 6 - OeIHBIC.

Pucynok 15 - Pyanble cT010bI B KHJIbHOI 30He YeMIypPHHCKOTO PTYTHOIO
mecropoxaenus (Llenrpanbnas Kamuarka). CiieBa - 00beMHasi uarpaMMa, cnpasa -
NMPOEKLHS PYAHOI0 TeJIA HA BEPTHKAJIbHYIO INIOCKOCTh.

56



CuctemMbl MaJOMOIIHBIX UJI W MPOXKHIKOB, CONMIKEHHBIX MEXIy COOOH,
(OpMHUPYIOT IITOKBEPKOBOE OPYJEHEHHE, XapaKTepHOE ISl MECTOPOXKICHUNA Meau
(Kampmakblp B Y30ekucrane), monaubdaena (Kmaiimakc B CIIA, Kamkapan B
Apmennn), Boib(dpama, 0110Ba, 30510Ta 1 ypana (Mepucseiin B CIIIA).

BemecTBeHHBIN COCTaB TUAPOTEPMATBHBIX MECTOPOXKACHUI pa3HOOOpaseH. B
HUX MOYKHO MPAKTUYECKU BCTPETUTH IOYTH BCE TMIIOT€HHBIE MHHEPAJbl, & TaKkKe
U30MOpP(QHO BXONANIME B HHUX pACCESIHHBIE (XaabKO(QHUIBHBIE) JJIEMEHTHI, HE
obpa3syromure cOOCTBEHHBIX MUHEPAJIOB.

JInsi  TUTyTOHOTE€HHBIX THAPOTEPMAIBHBIX MECTOPOKIACHUN TUIIMYHBIMU
SBJISIFOTCS. BBICOKO- M CpEIHETEMIIEpaTypHble MUHEpalbHbIE accolHanuu. B
KBapLIeBO-TIOJMMETAUIbHBIN PYJIHBIN KOMIUIEKC 00bEMHEHBI MUHEPAIbHbIE THUIIbI, B
KOTOPBIX OCHOBHBIM UJIbHBIM MUHEPAJIOM SIBJIIETCS KBapll, a PYJHbIMA MOTYT OBITh
MOJIUO/IEHUT, BOJIb(PPAMUT UITH LIEEIUT, KACCUTEPHT, 30JI0TO, BACMYT, XaJIbKOIIUPHT,
SHAPTUT, YPAaHUHUT, reMaTuT. CynbGuIHBINA PyIHBIM KOMIUIEKC BKIIOYACT TaJCHUT-
c(hanepuToBy0, KaCCUTEPUT-TAICHUT-CHATIEPUTOBYIO  30JI0TO-aHTUMOHHUTOBYIO,
CyJb(PUAHO-HACTYPAHOBYIO, ApCEHUIbI KOOAIbTa U HUKENS U JIPYTrUe acCOLMAlIUU.
CKBO3HOU MUHEpAJI B 3TUX aCCOLMALMSIX - XAJIbKOIUPUT.

B cyOBynKkaHWYECKUX MECTOPOKACHUSIX BBIJIEISIOT aHTUMOHUT-KUHOBAPHBIH
MUHEpAIbHBIA THUI, 30JI0TO-CEPEOPSHbIN, KACCUTEPUT-CUIMKATHO-CYIb()UIHBIH,
MEAHO-TIOPPHUPOBBIA M JpPYrHe pyOHbIE KOMIUIEKCHI. [l HHUX XapaKTepHbI
MUHEpaJIbl HEMETAUIMYECKUX TOJIE3HBIX HCKONAEMBIX -peajibrap, aypHIHIMEHT,
(baroopuT, anyHUT, cepa, UCIAaHACKUH IITaT.

Pa3nooOpa3Hbl 1O  BELIECTBEHHOMY COCTaBYy pPyAbl BYJKaHOTE€HHBIX
TUAPOTEPMAIIBHBIX MECTOPOXKIACHUNW C TUIUYHOW CpPEJHE M HU3KOTEMIIEPaTypHOMU
accouuanueii wmuHepanoB. C [EOIUT-PTYTHO-MEAHOW opMaiuell CBsI3aHBI
MECTOPOXKICHHS] CAMOPOIHOM MU, PTYTH U LI€OJIUTOB.

Ilnymonozennwvie u cyogynKanuyeckue 2uopomepmaivHole
Mecmoporicoenus

IlnyToHOreHHbIe TMAPOTEPMAJIbHBIE MECTOPOKACHUS pa3MELIAIOTCI B
00JacTaX BHYTPUIUIMTHON akTUBU3alMU. OHU MPUYPOUYEHB! K MOJOTUM CKJIOHAaM M
OCJIOKHSIOIMM MX KYIIOJaM B AIMKAJIBHBIX BBICTYNAX TPAHUT-TPAHOIHOPUTOBBIX
MacCHBOB, 3aJIerasi HEMOCPEICTBEHHO B TEKTOHUYECKH OCHAOJEHHBIX 30HAaX KaK B
opoJax HK30KOHTAKTa, TaK M BHYTPM OTUX MaccuBoB. IlinyToHOreHHbIe
TUAPOTEPMAIIBHBIE MECTOPOXKICHHSI MOTYT HAaxOJHUThCS B IPOCTPAHCTBEHHOMN
OJIM30CTH C TPEH3EHOBBIMH MECTOPOXKACHUSIMH, 00pa3ys OO0IlMe C HUMH PYyIHbIC
[0JIsA, OTJIMYASACh IIPUA 3TOM OT I'PEH3EHOBOrO-IITOKBEPKOBOIO OPYACHEHHUS JKAIIBHON
(opMOi1 TeN U UHTEHCUBHBIM OKBAPLIEBAHUEM.

Cy6Byakanudeckue (mopgupoBbie) THAPOTEPMATBLHBIE MECTOPOKIECHHS
cOpPMUPOBATIUCh HA AKTHBHBIX OKPaMHAX KOHTMHEHTOB aHAMKCKOIO U
KOPJIETbECKOTO THUIIOB B MapareHeTU4YEeCKOW CBSI3U C  TUIMSAOMCCATIbHBIMU
TPaHUTOUTHBIMU TOPPUPOBBIMU M TPAHUT-TAMOPOPUPOBBIMU KOMIUIEKCAMH, a
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TaK)K€ Ha SJHCUMATUYECKUX OCTPOBHBIX JIyTax B ACCOLMALIMU C JaKaMU JIMIIOPUTOB U
nop(HUPOBBIX MATMATUTOB.

Takue koMIIeKchl Mopo (GOPMHUPYIOT BYJIKAHO-TEKTOHUUYECKHE CTPYKTYPHI B
KOJUIU3MOHHBIX 30HaX B JOJb Pa3IOMOB MAaHTHMHOTO 3aJI0KEHMsI, CBA3AHHBIX C
ceucModakabHbIMU 30HaM berboda. J[ms 3THX CTPYKTYp XapaKTepHO MPOSBICHUS
pa3auuHbIX (OpPM 30HAJTBHOTO KaJIMEBOIO METacoMaro3a, 4YTO OO0YCIOBIIEHO
MOBBIIIICHHBIM COJIEP’)KAHUEM B BYJKAaHUTAX IIEIOYECH U YBEIUYCHUEM C TITyOWHOU B
nop¢upossix nHCTpy3uBax K,0/SI0,.

TunomopdHoOl 0COOEHHOCTHIO CYOBYJIKAHUYECKUX MECTOPOKIACHUMN SIBIISIOTS
POKUIIKOBO-BKPAIJIEHHBIE TEKCTYPBI Pyl U MOP(UPOBBIE CTPYKTYPHI BMEIIAIOLIUX
UX MOPOJ. DTO OTYETIMBO MPOSIBICHO HAa IITOKBEPKOBBIX MECTOPOKACHUIX METHO-
nopUPOBBIX U MEAHO-MOJIUOAEH-TTOPPUPOBBIX PY/I.

bnu3kue Mo TeHe3ucy - THAPOTepMalibHbIE  IUTYyTOHOT€HHBbIE U
CyOBYJIKAaHMYECKUE MECTOPOKICHUSI MPE/ICTABIIECHBI IBYMsI TJIABHEUILIMMU PYIHBIMU
KOMITJIEKCAMHU: KBAPIIEBO-TIOJIUMETAIUTHHBIM U CYJIb(PUTHBIM.

KBapuneBo-monumMeTannabHB U PYZOHEB U
KOMILJIEKC ~ OOBEIWHAET  MHOTOYHCIICHHBIC  JKWJIBHBIE W  IITOKBEPKOBBIC
MECTOpPOXACHUS -BoJib()pamMa, 0JI0oBa, MOJIMOAeHA, MEIH, 30JI0Ta, BUCMYyTa U ypaHa.
Haubonee pacnpocTpaneHbl W3 HHUX BOJb(PAMOBBIE MECTOPOXKACHHUS C
BOTL()PAMUTOBBIMH W IICCTUTOBBIMH  pyJamMu. Takue KBapIl-IICEeTUTOBBIC
IITOKBEPKOBBIE MecTopoxaeHus u3BecTHbl B KHP (SloraHcsHb B NpOBHHIMH

Xynanb, Kazaxcrane (Bepxuee Kaiipaktel, Bborytei), Ha Ceepnom Kapkase
(Ktutebepna). OHM XapaKTEpU3YIOTCS HEBBICOKUM COJIEP)KAaHHEM BOJb(ppama.
Pa3memnienne pynHoil MUHEpalIn3alud KOHTPOJIUPYETCS CHUCTEMaMU COIPSIKEHHBIX
KPYTOIAAl0IMNUX TEKTOHUYECKUX Pa3phIBOB THIMA CKOJOBBIX TpeniuH. C TiryOnHON
HITOKBEPKHU MEPEXOJAT B POKUITKOBO-KUIIbHBIE 30HBI.

Mectopoxaenue SorancsHb corjacHo 0030py A.A. Komamésa (1999),
PEICTaBICHOKMIbHO-IITOKBEPKOBBIM OPYJICHEHHEM  Pa3IMYHbIX
octMarmatrueckux Tumos - W, W-Mo, Pb-Zn, Sb-Hgplc. 16). Baxxueitmmmu u3
HUX SIBJISIIOTCS KBAPIEBO->KUIIbHBIE U CKAPHOUIHBIE PY/bI.

ONOBSIHHBIE ~ MECTOPOXKJICHUSI  TPEJCTABIEHBI  ITOKBEPKOBO-KUILHBIMU
KaCCUTEPHUT-KBAPIIEBEIMH MECTOPOXACHUAMH YukomxoH (Kuprusus), OHOHCKHM
(3abaiikanbe), Ileiprakaiickum pyaaeiM y3imoMm (Uykortka). Ha Bcex ypoBHSX,
HA4YMHASI OT OTIEIBHBIX IITOKBEPKOB B MpeJeiax PYAHBIX TOJEH U Y3JI0B U KOHYAS
CUCTEMaMU MPOKUIKOB M U30JMPOBAHHBIMY PYTHBIMH KIJIAMH, OTMEUYACTCS PYTHBIN
KOHTPOJIb KPYTOMAJalOIIMMHU PA3pPbIBHBIMUA HAPYIICHUSIMU PA3JIUYHBIX TOPSAIKOB
CymMapHasi MOIIIHOCTh MPOXKUIIKOB COCTaBIsIET B cpeaneM 4-5cm Ha 1 m. Ilnomans

mTokBepkoB B iaHe ot 50x 20010 900x 400Mm2. Kbl JTOCTUraroT B JyinHy 350M,
pu MOITHOCTH 10 1,5M.
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1 - esom@pamumosoe mecmopodcoenue Keapyeso-JICUTbHO20 Mmund; 2 - Weelnosoe
MeCmopodicOeHUe CKAPHOUOHO20 MUNA;, 3 - eeTUmOo8as 3aN1ediCh 8 NeCUAHUKAX MUNA MOHKO20 WIMOKEEPKA,
4 gonbhpamumo-monubOeHumosble 3aiexc SPaHUmHo20 muna, 5-6 - sonb@pam umossle 3anexcu. S - 6
CPAHUMHBIX Ne2MAmumax, 0 - 2peli3eHo06020 Mund, 1 - CBUHYOBO-YUHKOBASL MUHEPATUZAYU.

Pucynok 16 - Mera/uioreHuueckas Mojaeb B pa3pe3e MNOJUMETANILHO-
BOJIb(ppaMoBoro pyaHoro noJs Slorancsinb. /1o I'y [[3ot0H10.

MonuOeHOBbIC, MEAHBIE U MEIHO-MOJINOICHOBBIE MECTOPOXKICHHUS UMCIOT
B)XKHOE MPAKTUIECKOE 3HAUEHHE. DTO B OCHOBHOM IITOKBEPKOBBIE MECTOPOKICHUS
MenHo-Top¢upoBsie - Dib-Tennente (Hwm), buarem, Mopencu (CLLIA), Maxk-JIu3-
Jlewik, Bammu-Kommep (Kanmanma); Koynpan, bomekyns (Kazaxcran); monu0mueH-
MeaHo-nioppupoBbie - Yykumkamara (Ywmmm). IlTokBepkoBBIE MOJIHOICHOBBIE
MECTOPOXKICHHS  MPOXKHIIKOBO-BKPAIUICHHBIX Pyl HAXOOATCA B  3aKaBKa3be
(Kamxkapan), 3abaiikambe (JKupekenckoe m byrmaumnckoe), Kysnenkom Amatay
(Copckoe), CIHA (Knsitmakc wu I'engepcon). M3BeCTHBI TakKe JKHIbHBIC
MECTOPOXKICHHUsI Menu U cpend Hux yHukanbHoe berort (CLIA), monubaeHa
(IHaxtamuHCKOE B 3abaiikanbe). [IpuMepoM 305I0TO-KBapIEBBIX 00pa30BaHUIA
caykaT MypyHTayCKUW IITOKBEPK, PACIIOIOKEHHBIN B MAJIECO30MCKOM CKIIAA4ATON
30He Tsup-11lans, ceqIoBUAHBIE )KUIIBI MECTOPOKICHUN beHnnro B ABCTpanuu.

KBapi-BucMmyToBbie  MecTOpokaeHus Haxonstcs B Cpemneld  Asum
(Ycrapacaii), Yexocnoakuu (SIxumoB), CIIA (Monte-Kpucro). Pymubie Tena
NPE/ICTABICHBI HEOOJIBIIIMMU JKUJIAMHU U JINH3AMH.

Cynsws dwunagHHBH# KOMITJIEKC npeICcTaBIeH
IUTyTOT€HHBIMU THUAPOTEPMAIBHBIMU ~ MECTOPOXKIACHUSMH  CBHHIIA W I[MHKAQ,
0JI0Ba, BoJIb(ppama, 30J10Ta, ypaHa, KoOanbTa U Jp.

MectopoxaeHusi CBHHIIA W ITUHKA u3BecTHBHl Ha KaBkaze (CamoH, 3rum), B
3abaiikanbe (Exarepuno-bmaronarckoe), ['epmanmst (®paiibepr). Pynubeie Ttena
MOTYT UMETh IUIaCTOBYIO, ITOKO-, KUJIO-, TPYy0O0- 1 JTMH3000pa3HyI0 (hOPMEI.

K MecTopokaeHusM 0J10Ba CybpuaHoN hopMmaruu oTHOCATCs JlemyraTckoe u
Ore-Xas (Sxytus), Mayur-Ilnesant (Kanamga). Pyaneie Tenma B dopme Kuin u
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KWIBHBIX 30H MMEIOT KPYTO€ MaJIeHUE, 3HAYUTEIbHBIE pa3Mephl 10 BCEM TPEM
U3MEPEHUSIM.

MecTopoxxaeHust  30J10TO-CYJb(PUIHOTO  TUIIA MOTYT  OBITb  30J0TO-
MbIIbsikoBbIME (Koukapckoe, Ypain), 3omoro-nonuMeraummdyeckumu (bepesoBckoe,
Cpenanii  Ypan; Komap, Wamus), 3o10to-anTuMOHMTOBBIMH —(SkyTms). Ha
KoukapckoM MecTOpOKI€HUN MHOTOYUCIICHHBIE JKUJIBl PAa3BUBAIOTCA 10 JOPYIHBIM
naiikam, Ha bepe3oBckoM MecTOpoxaeHUd (OPMUPYIOT JIECTHUYHBIE >KHIIBI,
CEeKylIllue Jaiku, Ha MecTopoxkaeHun Komap KymarcooOpa3HO pacroyiokKeHbl JTHH3BI,
KHUJIBl U TPOKWIKA 00pa3yroT MpoTsHKeHHbIE (10 8 KM ) pynHBIE 3ajJeXH TNpH

cpeanet ux momuoctu 1,5 m. ['myGuHa oTpabOTKH 3TOr0 MECTOPOXKICHHUS CBBIIIIE
3,5kM.

[I1yTOHOTE€HHBIE THUAPOTEPMAIIbHBIE MECTOPOXKIACHUS ypaHa MPECTaABICHBI
IBYMSI THIIAaMU. ypaHUHHUT-CyabGuaabiMu (Mapucseiin, CHIA; Jlumy3en, Opanims)
U ypanuauT-apceHuaHbIM ([Topt-Panumii, Kanaga). PynHbie Tena uMeroT popMy JHH3,
&KW, uHoraa croiboB. K cynbhuagHoMy KOMILJIEKCY OTHOCSITCS MECTOPOXKIICHHUS TaK
HA3bIBACMOT'0O IBITHAJICMEHTHOTO pyIHOTO KoMIiniekca - mojHoro (Co, Ni, Bi, Ag, U)
WIN HETIOJTHOTO. JTO  MectopoxnaeHus: Pymubie roper (Uexws), : Kobanbt
(Kanana), byasep (Mapokko).

[Io  reojormueckoMy  TOJOKEHHIO  OMU3KM K  BYJKAHOT€HHBIM
THJIPOTEPMAIBHBIM 00pa30BaHbsIM MarHOMarHETUTOBbIE MECTOPOXKIACHHUS, CBSI3aHHBIC
¢ mpannosou popmareit Cubupckoi miaThopMsl.

Bynkanozennwie cuopomepmaivHvle MecmopicOeHus

C BYJKaHOTE€HHBIMU CTPYKTYPHO-(OPMAIIMOHHBIMU KOMILUIEKCAMHU CBSI3aHbI
pyaHbsle  QopMmaiuu:  LEOJUT-PTYyTHO-MENHas M KOJYeJaHHas, pTyTHad,
XaJIbKOIUPUT-BUCMYTOBAs, KACCUTEPUT-CUIIMKATHO-CYJIb(UIHASI, 30JI0TO-KBaplieBast
U 30JI0TO-cepeOpsiHasl.

[fleonuTt-pTyTHO-MeAHas (opmanus o0beIUHIET MECTOPOXKICHHS
camopoanoit meau (O3epo Bepxuee, CIIIA), pryru (S1€nBasm, Kopsikckoe Haropbe),
neoautoB (3akapnarthe, Kamdyarka) B CBSI3M C IUIACTOBBIMH MHUHAAJICKAMEHHBIMU
0a3aJIbTONIaMHU.

Konuengasnsas ¢dopmauus NpeicTaBieHa MECTOPOXKICHUAMU MEAU
(atickoe, Ypai, Puo-Tunro, Ucnanus), ceunima u nuaka (O3epHoe, Tysa; Illakanawu,
Snonus). B pymax B pa3NMYHBIX  KOJMYECTBAX, WHOTNAA JOCTHTAOIIMX
CaMOCTOSITEJIbHOTO MPOMBIIIEHHOTO 3HAUYEHUs, IPUCYTCTBYIOT 30J10TO U cepedpo.

PTyTHB H KOMIUIEKC OXBaTbIBAET CyOBYJKaHMUYECKHE MECTOPOXKICHUS
prytu onasmToBoro Tumna (Yemmypunckoe, Kamuarka, 1 MonTe-Amuara, Utamus) u
BOJIb()paMOBO-pTyTHBIE JiucTBeHHTOBoro Ttuna (TamBaTHelickoe, Kopskckoe
Haropbe).

XaIbKONUPUT-BUCMYTOBBIH KOMILIEKC MeEeT
OTPaHWYEHHOE PpACIPOCTPAHEHHE. 3HAYUTEIbHBIE MECTOPOXKACHUS AJpacMaH
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(Cpennsisi A3us) u Taena (BoauBus) mpuypoYeHBI K KEePJIOBbIM (alusiM U JaiKaM.
XKunpl, muH3EI ® TPyOOOOpa3HbIE Telda TOMHMO BHCMYTHHA M XaJbKOIHPHUTA
COZIepIKaT Takke CaJepuT U raJieHHMT.

KaccurtepurT-cunlukaTHO-CYyaAb®UAHBHI KOMIIJIEKC
IIUPOKO TPOSIBJICH B CyOBYJIKAHMYECKHX, JKEPJIOBBIX M OKCTPY3UBHBIX (harusix
KUCIIBIX MarMaTuTOB MECTOPOXKACHUSAMH  anbnuiickoi smoxu. Cpemm HUX
yHHUKaIbHBIC -JIbsiibsrya, [loTocu (bommBus).

3010TO-KBapuUeBb H30T0TO-CepeOpsHBH KOMIUICKCHI
pacrpocTpaHeHbl B APEBHUX O(PHOIUTOBBIX U ME30KANHO30MCKHUX BYJIKAHUYECKUX
nosicax B IPOCTPAHCTBEHHOW CBS3U C TONEPEYHBIMU pasioMamu. [Ipumepamu
30JI0TO-KBapIeBOT0 KOMILJIEKCA CIYXaT MECTOPOXKIECHUS MHOTOBEpPIIMHHOE B
[Tpumopckom BynkanndeckoMm mosice 1 Kpumn-Kpuk (CHIA). 3omoto-cepeOpsiHbIit
KOMIUTIEKC MPEACTaBIEH MECTOPOXKICHUAMH OXOTCKO-UYKOTCKOTO BYJIKAHOTEHHOTO
nosica (XakanmkuHckoe, Kapamken). B apxeiickom oduonuroBoM mosice Ha rore
Kananer Haxoautest mectopoxaenue [TopkpromnaiiH.

Kpome mepeunciieHHbIX U3BECTHBI TAKXKE PyJHBIC (JOPMAIMU MECTOPOXKICHUIA
¢dmrooputa ¢ 6epuumeM (Tomac B CHIA) wim MOTUOIEHOM M ypaHOM, alyHHUTa
(3arnmuk B Apmennn), ucnanackoro mmara (HmwkaeryHrycckoe), cepbl (Kypunbckue
o-Ba 1 KamuaTka).

Jdexuus 6. IK3OTEHHAS I'PYIIIA MECTOPOXKIEHUI
MecTopoxkaeHns BbIBETPUBAHUA

['pynna MecTOpOXKIACHUH BBIBETPUBAHMSA, BKJIIOYAIONIAS OCTAaTOYHbIE U
UHOQUIBTPALIMOHHBIE  pyAo0oOpa3zoBaHusi, chopMUpoBalach B  pe3yJibTaTe
AK30T€HHBIX MpoleccoB. B ornuumu oT cTpaTUOPMHBIX MECTOPOXKIACHUH,
ABIISIOIINXCS] TIPOM3BOAHBIMU KAaK HK30T€HHBIX, TaK M DHJOTEHHBIX MPOLECCOB, 3Ta
rpymnia reHeTH4ecky U 0ObIYHO MPOCTPAHCTBEHHO CBSI3aHA C KOOl 8blGemMpPUSaAHUL.
[Tocneansis mpeacTaBisieT coO0M KOMIUIEKC MPeoOpa30BaHHBIX B KOHTUHEHTAIBHBIX
YCIIOBUSIX MarMaTU4eCKUX, METaMOP(UUYECKUX U OCAI0YHBIX MOPOJ MO BIUSHUEM
pa3INyYHbIX ()aKTOPOB BHIBETPUBAHMS.

BriBeTpuBaHNe TOPHBIX MOPOJ U PYJ COMPOBOXKIAETCS BBIHOCOM IPOIYKTOB
¢u3nveckoro paspyuieHusi B Buie 00JIOMKOB U B3BECEH, a MPOAYKTOB XUMUYECKOTO
pa3nokeHuss B (opMe pacTBOPEHHBIX COEIMHEHUH. B mporecce mepeHoca 3Tux
00pa30BaHUil MPOUCXOMUT HUX MEXaHWYecKas W XuMmHuueckas nuddepeHuuanus u
(dbopMHUpoBaHNE MECTOPOKACHUN MEXaHUYECKUX OCAIKOB, B TOM YHCIJIE POCCHIMHBIX,
1 MECTOPOKICHUN XMMUYECKHX OCAIKOB. B MpomyKTax BHIBETPUBAHMS, OCTABIIMXCS
Ha MECTE, B pe3yJbTaTe BHIHOCA YAaCTH MOPOI000Pa3yIOIINX MUHEPATHHBIX BEIIECTB
MOKET TPOU30NTH 3HAUMTEIbHOE YBEIUYCHHE KOHIEHTpalUWW HHUKENs, KoOanbTa,
AIOMHUHMSL, JKeJie3a BIUIOTh O BO3HMKHOBEHHS! OCTATOYHBIX MECTOPOXKACHUU 3THUX
METaJJIOB.

[lpy  BbIENTAaYMBAHUM  MPUIIOBEPXHOCTHBIMH  BOJAMH  HEKOTOPBIX
METAJUIMYECKUX COCIMHEHHH, TOCIEAyIoUleM HuX IepeHoce M OTJIO0KEHWU Ha
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reOXMMHUYECKUX Oapbepax  NPOUCXOAUT  00pa3oBaHME  UHQUIBTPALMOHHBIX
MECTOPOKICHUH JKeye3a, Mapralia, ypaHa 1 BaHaIus.

Ha ¢QopmupoBanme 53K30T€HHBIX MECTOPOXKIACHUN OOJBIIOE  BIMSHUE
OKa3bIBAIOT KJIMMATHYECKHE (PAKTOPHI, MO COBOKYIMHOCTH KOTOPBIX BBIJCISIOT TPU
OCHOBHBIE 30HBI: TYMHUJHOTO (KapKOT0 BJIQXHOTO0), apUIHOTO (3aCylUIMBOTO) H
JI€ZIOBOr0 KjuMaTa. 30Ha TYMUJHOTO KJIMMATa, rje Hauboyiee aKTUBHO MPOTEKAIOT
MPOIIECCHl XUMUYECKOTO M OMOXMMHYECKOTO BBIBETPUBAHWSI, OJIATOMPUSTHA JIS

(dbopMHUpOBaHHST MECTOPOXKACHUN KOPHI BRIBETPUBAHUSA - HUKENS, KOOAIbTa, OOKCUTOB
Y KaOJIMHA.

IIpogpuns u mopghonozuueckue munvi KOpvl 6blEEMPUBAHUS

ITpo¢unb, wnmm  paspe3, KOpbl  BBIBETPUBAHMSI  XapaKTEPU3YyeTCs
IIOCJIEIOBATENIBHON CMEHOM IO BEPTUKAIM 30H PA3JIOKEHUS IOPOJ Pa3IvuYHbIX II0
MUHEpPAJbHOMY M XUMHYECKOMY COCTaBy. B BEpXHHMX 30HaxX IPOUCXOAUT
MHTECHCUBHOE  OKHWCJICHME,  BBIIIEIAYMBAHUE M  THUAPOJIU3  MHHEPAJIbHBIX
KOMIIOHEHTOB, @ B HIKHHUX 30HAaX -THJApaTalus CHJIMKAaTOB M HadaJbHOE
BbIIIIETIaYMBAHNE TTOPOJT (PU3HUECKOTO BHIBETPHBAHUS.

B 3aBucuMocTH OT cOCTaBa HMCXOJAHBIX IIOPOJ, a TaKK€ TI'€OTEKTOHHKH,
KIMMATHYECKUX M JIAHAMA(PTHBIX YCIOBUI STHUM 30HAM COOTBETCTBYIOT TpH
OCHOBHBIX MPOMUIIS KOPBI BHIBETPUBAHUS: 1) THIPOCIIOMUCTBIN, 2) TIMHUCTHIN, 3)
JIATEPUTHBIN.

I'mapocarogucteiii  mpoduias  Mor  chopMHpoOBaTbCS  MPU  THMAPOJIU3E
CIJIMKaTHBIX MHHEpAJOB, MpOTEKaBlleM Oe3 BbhIHOCa KpemHe3ema. [loatomy ero
HA3bIBAIOT TAK)KE HACHIIMIEHHBIM CHJIMKATHBIM npoduiem. [Ipu sTom mpoucxoaunso
oOpa3oBaHHE TUAPOCIIOJ, MOHTMOPUJUIOHUTA, THUAPOXJIOPUTOB. Takoil mnpoduib
KOPBI MaJI0 PYyAONPOAYKTHBEH. [JIMHUCTBIA, WM HEHACBHIIECHHBIA CUJIMKATHBIM,
npoduiIb XapaKTepU3yeTcs pPa3BUTHUEM KAOJWMHHUTA, Tajulya3uTa M HOHTpoHHTA. WX
oOpa3oBaHHe NPOUCXOAMIO MYTEM Pa3IOKEHUS AaIOMOCHIMKATOB C YaCTUYHBIM
BBILLEJIAYMBAHUEM KpEMHE3eMa U cosiell MeTajuioB. C 3TUM IpoQuiieM KOpbI CBS3aHbI
MECTOPOXKICHNS KAOJIMHOB U IIVH.

JlatepuTHBII NpOQMIIb, 3aBEPIIAIOLINI 3Tall Pa3BUTHsI KOPBl BBIBETPHUBAHUS,
caMblil pyZONpOAYKTUBHBIA. C HUM acCOLMUPYIOT YHUKAIbHBIC TUIOIIAIHBIE 3AJIEKU
OOKCHUTOB, MECTOPOXKJIEHUS HUKENs, kene3a u ap. OcHoBHbIE MOP(OIOTHYECKUE
THANBI KOPBI BBIBETPUBAHUSA. IUIOIIAJHOM, JIMHEWHBIM M KOHTAKTOBO-KapCTOBBIM.
Kopsb! BeIBeTpHBaHMSI MJIOIIAAHOTO THUIIA PA3BUBAIOTCS HA PAaBHUHHBIX JaHAmA(TaX.
OHu noapa3fenstoTcss Ha OTKPBITBIE, BBIXOJSIIME HA IOBEPXHOCTb, U 3aKPBITHIE,
3aJIerarole Mo MOKPOBOM 0o0Jiee yCTOMUMBBIX K MPOLIECCaM BBIBETPUBAHUS MTOPO/I.
Kopel JMHEHHOro THIIA MNPUYpPOYEHBI K pPa3jgoMaM M 30HaM IIOBBIIICHHOU
TPELIMHOBATOCTH B IOPOJAX, IOABEPIIIMXCS BbIBETpHUBaHUIO. KOHTaKkTOBO-
KapCTOBBIM THUIl UMEET OIPaHUYEHHOE PACHpPOCTPAHEHUE U 00pa3yeTcsl Ha KOHTAKTe
KapOOHATHBIX U U3BEPIKEHHBIX MOPO/L.
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Ocmamounbie MecmopoafCOeuu;l

OcTato4yHble MECTOPOXKJIEHUS (POPMHUPYIOTCS B YCIOBUSX T'YMHUAHOIO
KJIMMaTa M HEpPAcCwIEHEHHOro penbeda, Korja B pe3yibTare MHTEHCUBHOTO
XUMHUYECKOTO  BBIBETPMBAHUSA  aKTUBHO  BBIHOCWINCH  JIETKOPACTBOPUMBIE
noposoo0pasyoIye  KOMIIOHEHTB, a  cja0ble  DPO3MOHHBIE  ITPOLIECCHI
CIOCOOCTBOBANIM HAKOIUICHUIO OCTATOYHBIX MPOAYKTOB BbIBeTpHBaHUs. [Ipu sTOoM
OCTaTOYHAasl KOHLIEHTPALUS PYAHBIX KOMIIOHEHTOB IO CpaBHEHHIO ¢ (hoHOBOM
MOJKET YBEJIIMYUTHCS B HECKOJIBKO pa3 3a cueT 00OTaleHHs], CBSI3aHHOTO C BBIHOCOM
4acTH MMHEPAJbHON Macchl, a TaKKe 3a cueT 00OorameHus MpOAYKTaMU PYTHOU
UHOUIBTPALIUY.

@opMHpOBaHUE KOpbI BBIBETPUBAHMS B TPONMYECKHX 30HAX IPOTEKAET B
JECATKU pa3 ObICTpee, YEM B 30HaX C YMEPEHHO BJIaXKHbIM KiaumartoM. 1 Bce-Taku
IIPOLIECC ATOT JJIUTENBHBIN, HHOTIa OXBATHIBAJI LIEJBIEC T€OJOTUYECKHE DIIOXH.

OcraTouHass KOHILICHTpAaLMs PYAHBIX KOMIIOHEHTOB CBsS3aHAa C COCTaBOM
UCXOAHBIX TMopoA. Hakomienue narepanbHBIX 3aiexeil OOKCUTOB B KOpe
BBIBETPUBAHMSI MPOUCXOJWIO Ha IIEJOYHBIX W  HEPEIUHOBBIX CHEHHTaX
(Mmectopoxxnenue Apkanzac B CIIA); annesuToBblXx mopduputax ©u Tydax
(Typratickmii iporu6 - KazaxcraH); CHIMKATHO-HUKEIEBBIE PYAbl CPOPMHUPOBAINCH
B KOpE BBIBETPHBAHUS TEPHIOTUTOB, ITYHUTOB W ceprneHTHHUTOB (VY danerickoe,
FOxub1i Ypan; o. Ky0a); TaM e U3BECTHBI MECTOPOKACHUS JIETHPOBAHHBIX OYPHIX
JKEJIE3HSAKOB, KAOJMHBl M IJIMHBl BO3HMKJIM HA TIPAHUTAX, [ETMATUTAX W
metamopduyeckux moponax ([myxoBemnkoe, YkpawmHa). B kope BbIBETpHBaHUS
KEIIE3UCTHIX KBAPIIUTOB 00pa3oBanCh OoraTeie MapTUTOBEIE pyasl (KMA).

brnaronmpustaeiM 511 pOpMHpPOBAHUS TaKUX MECTOPOXKIEHUH SBISUICS Tak
HA3bIBAE€MBbIl CTOJIOBBIA penbed), Clerka BO3BBILICHHBIH CO CIa0bIM HAKJIOHOM.
[Ipouteccy  BbIBETpUMBaHMSA  CHOCOOCTBYET  TakKe€  Pa3HOPOAHBIM  COCTaB
BBIBETPUBAEMBIX MOPOJ, B OCOOEHHOCTH IPHUCYTCTBUE KapCTOBBIX W3BECTHSKOB,
HaJIMYKE Pa3pbhIBHBIX HAPYLIEHUHN U 30H MOBBIILIEHHON TPEIUHOBATOCTH.

JlpeBHsIs1 KOpa BBIBETPMBAHMS COXpaHWIACh TaM, IJl€ OHA IEpEeKphITa Oojee
no34HUMHU OTIIOKeHUsAMU. COBpEeMEHHas KOpa, KaKk M JPEBHss, pa3BUBACTCS B
YCIOBUSAX TNEHEIUICHU3alUW IIOBEPXHOCTH, KOIZA BBIBETPUBAHHME IPOTEKAET
MHTEHCUBHEE, YEM IIPOLIECCHI CHOCA MATEPUAJIa PA3PYLIEHHBIX OPOJ.

OcHoBHbIE pyAHbIE (OPMALMU OCTATOUYHBIX MECTOPOXKIEHHM - OOKCHTOBA,
CUJIMKAaTHO-HUKEJIEBas U KAaOJIMHOBAs.

BbokxcuroBasi ¢opmanusi chopmupoBanac B pe3ysbTaTe BBIBETPUBAHUS
WHTPY3UBHBIX TIOPOJ KHCJIOIO, OCHOBHOI'O M IIEJIOYHOIO COCTaBOB, a TaKXKe
KPUCTAJUIMYECKUX CIIAHILIEB, THEWCOB, IPH AKTMBHOM BBIHOCE KpEMHE3eMa U
11eJ104el U HAKOTIJIEHUH CBOOOHBIX OKCHJIOB AJIFOMHMHUS, XKeJle3a U TUTAHA.

OTOT MPOLECC MPOUCXOIUT B YCIOBHIX CTOJIOBOTO penbeda U B TPOMHMUECKUX
30HaX ¢ MYCCOHHBIM KIMMAaTOM. MecTOpoXaeHHs 3Toi (hopManuu moapa3aestoTcs
Ha OCTATOYHBIE JIATEPUTHBIE M OCTATOYHBIE IEPEOTIOKEHHBIE. K IepBBIM M3 HUX
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OTHOCSTCS TIOrPEeOCHHBIE MECTOPOXKICHHSI OOKCHTOB B IPEBHHUX KOpPaX BbIBETPHBAHHUS
(Bucnosckoe B parione KMA) u karino3oiickue (boke B I'Bunee).

M 3 EBE33s =3« -

| - 6oxcumer cmpykmypnvie; 2 - bokcumol 0b610MouHbIE; 3 - ALIUMbL, KAOIUHOBbLE 2TUHbL; 4 -
meppuzennvie nopoobl

Pucynok 17 -Pa3pe3 60KcUTOpYAHBIX 3aliexeil MecTopoxkaeHus: boke
(I'Bunes). I1o A. [lyoposckoii u 5. Odoku.

Ha wecropoxaennn boke (puc. 17) OGomee 100 OOKCHTOBBIX 3ajexei
momuOocThI0 10-15 M pacmonokensl Ha rwiomagd  ceeime 3500 kP
NpeCTaBISIIONIe co00i Ccnado pacuwEHEHHYIO TMEHEIJICHU3UPOBAHHYIO PAaBHHUHY.
JlaTteputHast Kopa pa3BUBaNIACh HA CUIYPUUCKUX ciaHmax. OCHOBHBIMA MUHEpAJIaAMU
3aJieKeN  SABISAIOTCS TUOOCUT, nuacmop, OEMUT, KAOJWHUT, WIBMEHHUT, PYTHIL.
Copneprxanue rimHo3emMa BeIcokoe - oT 50 10 62 %. Tekctypsl OOKCHUTOB -
OpekuneBasi, KOHTJIOMEPATOBasi M TOPHUCTasi. 3amachl OOKCUTOB, JOCTYIHBIC IS
OTKPBITON AOOBIYH, COCTABIAIOT OKOJIO 3 MJIP/. T.

CunukatHo-HUKeNneBass (opmarusi chopMUpOBaIach B KOPE BBHIBETPUBAHUS
yIbTPAOCHOBHBIX TOPOJ], TJIABHBIM 00pa3oM CEpPIEHTHHHUTOB - MPOIYKTOB UX
THIPOTEPMAIbHO-aBTOMETACOMATUYECKOTO M3MEHEHUH.

CormacHo MOpP(OTEHETHYECKON  TPYNIHUPOBKE,  BBIACISIOT TPU THIA
MECTOPOXKACHUH 3TON (hOopMaIiK: TUTOIIAHON, TUHEHHBIA U TMHEHHO-TITOIATHOM.
CunmkaTHO-HUKENIEBbIE MECTOPOXKICHUS HM3BECTHBHI Ha Ypaie, B Kazaxcrane, Ha
VYkpaune, B HoBoii Kanenonuu, ABcrpanuu, Ha Ky0e.

YpanbCKkue CHJIMKAaTHO-HHUKEIEBBIE MECTOPOXKACHUS 3alleraloT B KOpe
BBIBETPUBAHUSI CEPICHTUHUTOB, PA3BUTBIX MO TEPIUHCKUM YIHTPAOCHOBHBIM
WHTPY3UBaM, KOHTPOJUPYEMBIM TIyOWHHBIMH pa3jIOMaMH  OOIIEYypaIbCKOTO
HAIpPAaBIICHUS, YTO OMPEACIUIIO MOSCOBOE Pa3MEIIEHUE 3TUX MeCTOpoXkaeHuil. Ux
o0pa3oBaHME CBS3aHO C BHIMIEIAYNBAHNEM W HOHTPOHM3AIUEH CEPIIEHTUHUTOB B
YCIOBUSIX KOHTHHEHTAJIBHOTO TIEHEIUICHA OIOpCKOoro BpemeHH. [locmemyromue
MPOIECCHl SPO3WH, BBI3BAHHBIC MOAHITHEM, MPUBEIH K MOJTHOMY Pa3MBIBY KOPBI
BEPXHUX TOpU30HTOB. OHA XOPOIIO COXPAHWIOCHh B 3aypallbCKUX ICTPECCUsiX, TIe
ee MomrHOocTh koyebnercas ot 20 mo 70 m. Pa3pe3 HOHTPOHUTOBOW KOPBI
BBIBETPUBAHMUSI CEPIIEHTUHUTOB HEOTHOPO/ICH.

MecTopoxaeHusT KOpbl BHIBETPUBAHUS IUIONIATHOTO TUMA C(HOPMHUPOBAIUCH
Ha TPUIIOAHATHIX IUIATO, MPEUMYIIECTBEHHO B 30HE aj’pamuu, BOABI KOTOPOU
oboramieHsl KuciaopojgoM. B ee mpodmuiie BbIIEISIOTCS 30HBI (CBEpXYy BHH3):
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MKEJIE3UCThIX OXP U KPEMHUCTHIX 00pa30BaHUM, HOHTPOHUTU3AIMH, BBIIIEIOYEHHBIX
CEPIEHTUHUTOB.

dopMa pyAHBIX 3ajJeXel MiIacTooOpas3Hasi, JTUH30BHIHAS. 3alleKU HMEIOT
KpYITHbIE pa3Mepbl, MOIIHOCTh PyAHBIX Ted oT 3 no 50 m. IIpeobmanaroriumit
TEXHOJIOTUYECKUH COPT PYABI - KEIE3UCTO-MATHE3UAIBbHBINA. MeCcTOpPOXK IeHHUS

Kemmnupcaiickoe u CepoBckoe Ha Ypane; KyOsl, @ununmnun, ABCTpaauu.

Mecmopooicoenus nunetinoco muna cHOpPMUPOBATUCH B palOHaX C TOPHBIM
penbedom. 30Ha KEIE3UCTHIX M KPEMHHUCTHIX OOpa30BaHUN C MaJONOJBHUKHBIMU
AJIIEMEHTaMH CMEIIEHa HUXKE YPOBHS IPYHTOBBIX BOJ B CPEIHIOI0 YacTh pa3pesa, a
OoJiee TOJBIIKHBIE DJIEMEHTbl HAKAIUIMBAIUCh B €ro KpaeBbIX YACTIX. IJTO
CBUJICTEJIBCTBYET O  HAJIWYUM  TOPU3OHTaJIbHOM  30HanmbHOcTH.  Cpenu
MECTOPOXKACHUM HTOr0 THUMNA BBIACISIIOT JUHEHHO-TPEIIMHHBIE W KOHTAKTOBO-
KapCTOBBIE.

[lepBble W3 HHUX XapaKTepU3YIOTCS KIWHO- U JIMH3000pa3HOM, pexe
m1actoo0pa3Hoi (HopMoOK PYAHBIX Ted, MeHbIei MomHocThio (o 3 1o 10 M),
BTOpbIE OTIMYAIOTCA IJIACTO- U THE3A000pa3noil GopMoil pyAHBIX Tel, OOIBIIUMU
n3MeHeHussMu MomrHOoCcTH (0T 3 10 30 M) U CIIO)KHBIM COCTaBOM PY[ JKEJIE3HUCTO-
MarHe3uajibHOTO M  KPEMHHCTO-MAarHe3WajlbHOTO  TEXHOJOTMYECKUX  COPTOB.
[Tpumepamu MecTopoxaeHuii ciayxar Y daneiickoe, Jlokpuaa (I'perus).

Mecmopoorcoenuss  nuHeliHo-niowaono2o  muna — TOJPA3JENSAIOTCS  Ha
TPEUIMHHO-TIJIONIaHbIe (HOBOKAJICJIOHCKUE) M KapcToBO-IIonaaabeie (Jlapumua B
I'petun). OHU CHOPMHUPOBATUCH B YCIOBUAX XOJIMHCTO-YBAINCTOW U HU3KOTOPHOM
MECTHOCTH, 3aJieras KaKk B 30HE a’palllu, TaK U HUXKE YPOBHS IPYHTOBBIX BOJ. Jlms
HUX XapakTepHO COYETAHHE BEPTUKAJIHHOW U TOPU3OHTAIBHOM 30HAIBHOCTH,
JUHEHMHON W TIUIOIMIAQAHONW KOPBI BBIBETPUBAHUS C TOJHBIM WM COKpPALICHHBIM
npoduinem. [lo npyrum mapameTpaMm OHU aHAJIOTUYHBI MECTOPOXKJICHUSM JTMHEHHOTO
THUTIA.

KaoumnoBasi popmanms oOpa3yeTcsi B yCIOBUAX TPOIMYECKOTO KIIMMaTa MpH
Oojiee paculeHEeHHOM, B OTJIMYKME OT JIATEPUTHBIX OOKCHUTOB, penbede, Koraa
WHTEHCUBHO MPOUCXOJISAT BHIHOC IIEJIOUEH U JKeJle3a U OJJHOBPEMEHHOE HAKOILJICHUE
KpeMHe3ema U riauHo3eMa. K 3Toil hopmaiium oTHOCSTCS MECTOPOXKACHUS KAOJMHOB
U KAOJMHOBBIX TJIMH, BO3HUKIIMX TPH BO3JAEHCTBUU TEIUIBIX TPYHTOBBIX BO[,
HACBILIEHHBIX YTJCKUCIOTOM M OpPraHWYECKUMHU KHUCJIOTaMH, Ha MaJlOKeJIe3UCThIe
MOJICBOIIIATOBBIE MOPOABL. MECTOPOXKACHHUS BBICOKOKAYECTBEHHBIX KaOJMHOB
U3BECTHBI Ha YKpaunHne, Antae, B KHP, YUexuu, ['epMannn u qpyrux crpaHax.

Kpome oxapakTepu3oBaHHBIX (OpMaluid H3BECTHBI TaKXKe OCTATOYHbIE
MECTOpPOXKICHHSI MarHe3uTa, Tajgbka, Maprasiia, anaTtura, OapuTa, 30J10Ta, CBUHIIA,
0JIOBA, TaHTaJIa, HUOOUS U PEJKUX 3€MEllb.

Hnpunempayuonnvie mecmoposrcoenus

NHpuabTpallnOHHBIE ~ MECTOPOXKIAEHUS ~ 00pa3yloTcsi B IIpolecce
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BBINIEIIAYMBAHNS METCOPHBIMU BOJAMH PYIHBIX KOMIIOHEHTOB, TOCJIEIYIOIIETO
mepeHoca WX 3a TMpeAenbl o00JacTH  BBHINICTAYMBAHUS W OTJIOKCHHS HA
reOXUMHUYECKUX Oapbepax. [ eoxumuueckue 6apbepvl - y4aCTKUA HA IMyTH MUTPAIUH
BOJI C OJIAarONIPHUSITHBIMU JIJIS1 PYIOOTIIOKEHUST (PU3UKO-XUMHUECKUMH YCIOBUSMHU.

Ha BrImmienaunBanme u nepeBoj B pacTBOP PYAHBIX KOMIIOHEHTOB OKa3bIBAIOT
BIIUSHUE WX (PopMa HAXOXKACHHUS B HMCXOMHBIX IMMOPOJAX, COCTaB, CTPYKTYpHBIC U
TEKCTYpHBbIE OCOOCHHOCTH, TPENIMHOBATOCTh, MOPHUCTOCTh ITHX MOPOJ, a TaKKe
CTETIEHb HACHIIMEHUSI aTMOC(EpPHBIX BOJ CBOOOIHBIM KHCIOPOJOM U coiisimu. [Ipu
9TOM B@KHYIO POJb WUIPAlOT OKHCIMTEIbHO-BOCCTaHOBUTENBHBIE cBolicTBa (Eh) m
KHUCJIOTHOCTD - IeI04HOCTh (pH) aTHX BOI.

[lepeHOC TIOME3HBIX KOMIIOHEHTOB OCYIIECTBIIETCS B BHIE KOMIUIEKCHBIX
COCJTMHEHUI: KapOOHATHBIX, CYJIL(ATHBIX, METANTIOOPTAHUIECKUX U JIP.

Ipu onpeneneHHpIx 3HadeHnsx Ehu pH, Hamramm copOeHTOB, posih KOTOPHIX MOTYT
BBITIOJTHATh TJIMHUCTBIC W TYMHJIHBIE YaCTHUIIhI, POUCXOIUT PACIA]] KOMIUIEKCHBIX
COCTMHEHHH U OTJIOKEHHE PYIHBIX KOMITIOHEHTOB.

WNHUIBTpalMoHHbIE  MECTOPOXKICHUST BCTPEUAIOTCS JOBOJILHO dacTo. B HuX
KOHIICHTPHUPYIOTCSL ypaH, BaHAaWH, MeIb, JK€Ne30, Mapraser, cepa. MecTopoXIeHus,
KPOME YpPaHOBBIX, XapaKTEPU3YIOTCS HE3HAUMTEIbHBIMUA 3amacamu. [loaToMmy
3aCTy’KUBAIOT ~PACCMOTPEHUs] HAWOOJiee BaOXKHBIE B TPAKTUUECKOM  OTHOIICHUH
MECTOPOXKACHHS YPAaHOHOCHOH opmarium.

YpanonocHas  pymHas  dopmamusi ~ OOBEAWHSET  MHOTOYHCIICHHBIE
WH(PUIBTPAMOHHBIE MECTOPOXKACHHUS ypaHa, C(HOPMHUPOBABIIMECS B  PE3yJbTare
bunbTpai BOJ a’paiid U (YHTOBBIX, a TaKKe HAMOPHBIX BOJA apTE3HMAHCKUX
0acceifHOB B TEPECIAMBAIONIMXCS MECYAHO-TIIMHUCTHIX TOJIIAX TOPOJ, B OCHOBHOM
ME30305 ¥ KaitHO3041.

MectopokaeHuss BOJ adpalud M (PYHTOBBIX OOpa30BaMCh TPU CMEHE
OKUCJIUTEIPHOW OOCTAaHOBKM Ha BOCCTAHOBHUTENIBHYIO, XapaKTEPHYIO IS
VIJICHOCHBIX W OWTYMHHO3HBIX TOJII TOPOA. MECTOPOXKICHUS ypaHa, CBS3aHHBIE C
VIJICHOCHBIMH TTOPOJIAMH, 3aJIETAIOT B ISPECCHsIX. Py/THBIE Tea MMEFOT IIaCTOBYO, YacTO
M3BIITMCTYIO (hOpMY, COTJIacCHYIO ¢ penbedom (yHIaMeHTa; 9YacTO OHM 3HAYUTEITBHBIX
pa3MepoB, B MPOMYKTaX OKUCICHUS HePTH, B achaibTUTaX, MPONHUTHIBAIOIIMX TOJIIIN
TEPPUTCHHBIX M KapOOHATHBIX TOPOJ], UMEIOT CIOXHYIO YAJIWHEHHYI0 (hopmy. JlmmHa
ten, gocturaet | kM, npu momHoctr 10 30M (AMOpo3us-Jleiik, CILIA).

Mectopoxkaenust ypaHa CcHOpPMHPOBAIMCH B  pe3yiabTaTe IUIACTOBOM
(GUIBTpaIy HAMOPHBIX BOJ APTE3MAHCKUX OACCEMHOB, BBI3BIBAIOIIMX OKUCICHUE JI0
rmyounsl 600 M. Pasnuunble CKOpOCTHM (DHIBTpAIMM TUIACTOBBIX BOJ OOYCIIOBUIN
BO3HMKHOBCHHE ITOJIOCOBBIX PYIHBIX TNl U3BHIIMCTON (DOPMBI, HA3BAHHBIX posiamu (puC.
19). Porutsl MMEIOT OOJIBIITYIO MOIITHOCTB U IPOTSHKEHHOCTD Ha JIECSITKH KHJIOMETPOB.

VYpaH TEepeHOCHTCS B JIETKOPACTBOPHUMBIX IIECTH BAJICHTHBIX COCIMHCHUSX,
HCTOYHUKOM €ro CIIy’>KaT Mopojibl (pyHAaMeHTa. YpaH oOpasyeT MHHEpasbl
ypaHOBOM CMOJKH (HACTypaH) M 4YEpPHHU, KApPHOTHUT, TIOSAMYHHUT, a TaKKe
ypaHopraunueckue coeauHeHns. Cpepnee coxepxkanne UsOg 0OBIYHO
coctasiser N*107 %, pexe 0,1-0,2,unorga 0,5 %. IlomyTHBIMH MOJIE3HBIMU
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KOMIIOHEHTaMH B pyJax MOTYT OBITh BaHAJMii, MOJIMOCH, TEPMAHUM U PEAKUE
3eMJIH.

K uHOUABTpALIMOHHBIM  OTHOCSTCS ~ TakXKe  IJIMOLICH-YETBEPTUUYHbBIC
YPaHOHOCHBIE MECTOPOXKACHHUS B KalbKperax. Kanbkpemwvl - 3TO BTOPUYHBIE
KaBEpPHO3HbIE CKOIUICHUS JIOJIOMUTa W MOHTMOPWIJIOHWTA, BO3HHUKIIUE B
3aCYILUIMBBIX palloHaX B PE3ylbTaTE€ HCIAPEHUS BOCXOASIIUX TPYHTOBBIX BOJ Y
MOBEPXHOCTHU 3eMJIU. B aBCTpanuiicKux KalbKpeTax U3BECTHBI 3aJI€KU BaHAMEBO-
ypaHOBBIX  (KApPHOTHUTOBBIX)  pyA. PyTOHOCHBIE  KaJbKPEeTHl  JOCTUTAIOT
pacpoOCTpaHEHUs HA IUIOLIAIN m*10° k7, mpu MOIMHOCTH okojio 10 M u cpenHeM
coaepxkanue Uz0g 0,15 %.

30Hbl OKUCTIEHUA U 6MOPUYHO20 0002aUieHUs CYIbPUOHBIX
MecmopoxcoeHuil

Bru3noBepXHOCTHBIE HM3MEHEHHSI T IOJIE3HBIX HCKOIAEMBIX, BBI3BaHHBIC
(U3UKO-XMMUYECKUMH  TPOIIECCAaMU  BBIBETPUBAHUS, HWMEIOT BEPTUKAIHHYIO
30HAJILHOCTh, OOYCJIOBJICHHYIO 30HAJIBHOCTHIO MPUIIOBEPXHOCTHBIX BOJ (puc. 19).
OO0nacTh IMUPKYJISAIUN ITHX BOJ TMOJApA3AeseTCs Ha TPW 30HBI. 1) aspamuu, WiH
npocavyrBaHwsl, 2) BOA00OMeHa, 3) 3aCTOMHBIX BOJI.

B 30He aspanuu mponucxoauT OKUCIEHNE MUHEPATbHBIX BEIIECTB, CIAraronux
Tea TOJIE3HBIX MCKOMAaeMbIX. Eil COOTBETCTBYET 30HA OKUCIEHUs, KOTOPas MOXKET
OBITh HA MECTOPOXKICHHUSIX CaMbIX Pa3UYHBIX T€HETHYECKHX KiaccoB. CTemneHb
pa3BUTHs 30HBI OKHUCIIEHUS 3aBHCUT OT KJIMMaTa, TeoMop(hOJIOTHH U TEKTOHUKH,
COCTaBa Py M BMEIAIOIIUX IMOPOJ, UX TEKCTYPHO-CTPYKTYypHOTO 00mka. Hanbomnee
WHTCHCHBHO OHA TPOSIBJIICHA 6 CYJIb(QUIHBIX MECTOPOXKIACHHUS, T1Ie TMOJ JCHCTBUEM
CBOOOJHOTO KHCJIOPO/a, PACTBOPEHHOTO B BOJE, M YIJIEKUCIOTHI MPOUCXOIUT
pasNoKeHue Cyab(OHUIOB U IPYTUX CEPHUCTHIX COSAMHEHUN ¢ 00pa30oBaHUEM CEPHOU
KHCIIOTBI U CYIb(aTOB, ¢ YaCTHYHBIM WM TTOJHBIM BBINICIAYUBAHUEM PYIHBIX
KOMIIOHEHTOB.

Oxucnenne HanboJee pacIpOCTPAHEHHBIX CYIb(HUIOB MPOUCXOIUT IO CXEME:

st xanpkonuputa - CuFe$ + 40, = CuSQ + FeSQ;
i rasienuta - PbS + 20= PbSQ (anrnesur);
s caneputa - ZnS + 20 = ZnSQ

B ycrmoBusix kapOOHaTHOW cpenbl Cyib(ar Meau MEePeXOAWT B MAJAXUT U
asyputr 2CuSQ + 2CaC0; + 2H,0 CuSQ Cu(OH) + 2CaSp+ CO,; anrie3ur
3amermaetcs nepyccurom PbSQ + CO, + H,0 = PbCO; + Ho,SQy; a cynbdar nuHka
IpUBOIUT K oOpa3zoBanuto cmutconuta ZnSQ + CO, + H,0 = ZnCQ + H,S0,.

PasnuyHble MUTpaliMOHHBIE CBOMCTBA PYJIHBIX KOMIIOHEHTOB O0YCIOBIMBAIOT
HEOJIMHAKOBbIC ~ W3MCHCHUS WX  KOHIICHTpAIlUW, MPHUBOIANIME JUOO K
HOBOOOpA30BaHUSIM MPOMBIIUIEHHBIX pyd, Jnbo K ux obenHeHuto. B ciaydae
BO3HUKHOBEHHUS B TPOIECCE XMMHYECKOTO BBIBETPHBAHHS TPYAHOPACTBOPUMBIX
KOMIUTIEKCOB, KOHIICHTPAIIMY PYIHBIX KOMIIOHCHTOB CYIIECTBEHHO HE M3MEHSIOTCS,
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a IpOUCXOOUT JIMIIb M3MCHCHHC (I)&?)OBOI‘O COCTaBa Py, OKa3bIBAIOIICIO CHJIBHOC
BJIMAHHUEC HAa TCXHOJIOTHIO UX HCpCp&6OTKI/I.

Kpan na xonouxe. mouxu 6 eéepxweti wacmu - IOA30HA OKCHIHBIX DY, Oenoe -
MIOJI30HA BBIIICIOYEHHBIX PYII; MHCUPHble MOYKU ® TIOJ30HA OOraThIX OKCHIHBIX PYI;
yepHoe - 30Ha BTOPUYHOTO OOOTAIIEHUS; 8 KIeMOUYK) - 30Ha IEPBUYHBIX PY/I.

Pucynok 19 -Mogenb  30HaNBHOCTA ~ OKHUCIEHUS  CYJIb(OUIHBIX  PYIHBIX
ten. [lo B.A. Cmupnosy.

B 30He okucneHust cynbQuAHBIX MECTOPOKACHUIN BbIACISIOT TOBEPXHOCTHBIN
CJIOH, MOJI30HBI OKCHJIHBIX, BBIIICIOYCHHBIX U OOTaThIX OKCHUIHBIX pya (CM. puc.
19), Hepenko 00pa3yIOIIMX TaK Ha3bIBaAEMBIC Jicenesnble uiisnsl. Hampumep, MeaHO-
KOJTYETaHHBIE MECTOPOKICHUS MOTYT OBITh MTOKPBITHI JKEJIE3HOW IUISATION, MHOTIA C
MPOMBIIIJICHHBIM COZIEpKAHHEM 305I0Ta U cepedpa. OOmas MOIIHOCTh OKCHIHOMN
30HBI U3MEHSETCS OT MEPBBIX JI0 AECATKOB METPOB, MHOTIa JOCTUTAsi COTHU METPOB.
['myOuHa pacnpocTpaHeHHs 30HBI OKUCIICHUS U 3aBUCUMOCTD €€ 0T (popm penbeda u
HEOTEKTOHUKM OTYETJIMBO BBIPAXKEHBI, Hampumep, B OopTax Kapbepa MeIHO-
nop¢upoBeix MecTopoxaeHui Kampkapan, Arapak, Koyapaza, AnMmanbik.

3ona emopuunoco oOOTallleHUs, Ha3blBaeMas TaKXKE 30HOU YeMeHmayuu,
dbopMupyeTCsT HWXKE 30HBl OKHUCJIEHHMS B BOCCTAaHOBUTEIBHBIX YCIOBUSX IIPH
NEPEOTIIOKEHUN BBIIIEIOYEHHBIX W3 Hee MeTauioB. OHAa COOTBETCTBYET 30HE
BOJI00OMeHa (ncTeueHus1). Bo3HHUKaromye mpu 3TOM IyTeM 3aMelIeHUs] BTOPUIHBIE
cynmbuapl W Jpyrue HOBOOOpa3oBaHWA Kak OBl IIEMEHTHUPYIOT TEPBUYHBIC
MUHepaibl. BoccTaHOBUTENbHBIE YCIOBHS OMPEAENIAIOTCS ASPHUIMTOM CBOOOTHOTO
KHCIIOPOJIa, HATMYMEM T'YMUHOBBIX KUCJIOT U JIPYTUX OPTaHUYECKUX COEJIMHEHUM, a
TaK)Ke MEePBUYHBIX CYJIb(PHUIOB.

Bepxusis rpaHuna 30HBI BTOPUYHOTO OOOTalleHHs] CBS3aHA C YPOBHEM
IpyHTOBBIX BOJA. Ero BpeMeHHble KoyieOaHUS TMPUBOASAT K MEpepacipeiesieHUI0
PYIHBIX BEHIECTB MEXy 30HAMU OKUCIICHHSI 1 BTOPUYHOTO 00OTalICHUS, YCIOKHSISA
oOLIyI0 KapTUHY 30HAIBHOCTH B 30HE mepexoja. Eme crnokHee HMKHAA TpaHUIA
30HBI BTOPUYHOTO OOOTAaIeHWs C 30HOW TEPBUYHBIX pya. B Hel 3a cuer
XaJTbKOMMPHUTA BO3HUKAIOT Xallbko3uH U kKoBeyuH: SCuFe$ + 11CuSQ + 8H,0 =
8CwS + 5FeSP+ 8H,S0O,; CuFe$ + CuSQ = 2CuS + FeS0
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TexcTypbl OKCUAHBIX Py MOTYT OBITh YHACIIEI0BaHbI OT IEPBUYHBIX U BHOBb
npuOOpETEHHBIMU B MPOIIECCE BHIBETPUBAHUS U OKUCICHUS 3THX pyd. Hepenko oHu
BCTpEUaroTCs COBMECTHO. K HOBOOOPa30BaHHBIM OTHOCSITCS OCTAaTOYHBIE TEKCTYpPHI
(3emincThIE W OpEKYMEBBIE) M IEPEOTIONKEHHBIE (KOPKOBBIC, IOJOCYATHIE,
HaTEYHbIE, IOPOIIKOBEIE).

[ToMrMO XUMHUYECKHX IpeoOpa3oBaHMii B IMPHUIIOBEPXHOCTHBIX YaCTSX, Y
BBIXOJIOB DYAHBIX TeJ, MPOUCXOAUT MEXaHWYECKOE H3MEHEHHE TeNl MOJIE3HBIX
UCKomaeMbIX. [Ipm 3TOM MOXKET MPOU30MTH H3MEHEHHE MPOCTPAHCTBEHHOTO
MOJIO)KEHUSI W MOIMHOCTU PYIAHBIX Tel, OO0pa3oBaHHME OTPUIATENbHBIX WIH
MOJIOKUTENBHBIX (POpM penbeda.

30Ha BTOPUYHOTO oOoraiieHusi 00pa3oBajgach Ha HEKOTOPBIX MECTOPOKICHUSIX
MeAM, ypaHa, 30J0Ta U cepedpa M OTHAENbHBIX Y4YacTKaX MeEIHO-HUKEIEBBIX
MmectopoxkaeHuii. Ona Hamboyiee XapakTepHa Ui MEIHBIX MECTOPOXKACHUMN
Pa3IMYHBIX TUIIOB.

Jlekuus 7. OCAJOYHBIE MECTOPOXIEHUSA

Knacc ocamoyHbIX MECTOPOXKJIEHUM CaMblii  MHOTOYHUCICHHBIM. Ero
MECTOPOXKACHHUS ACCOIUUPYIOT C JINTOJIOTHUYESCKHMH (PopMaIvsiMu, U30UpaTeIbHO
NPUYPOUYEHHBIMH K  ONPEACTCHHBIM  (amusiM, OTPKAMIMMHU  JHHAMHUKY
JaHAmapTHHIX TpeodpazoBaHuil. ITH nMpeoOpa3oBaHUSI BMECTE C SHEPIHEN COJIHLA
U TIOJIOKEHUEM TMOPOJHOro cyOcTpaTa B TUVIOOANbHBIX TE€OCTPYKTYpax CiyxkaT
AHEPreTUYECKUMH PakTopamu GOPMUPOBAHUS OCATOUYHBIX MECTOPOKICHHM.

B rino0anbpHBIX T€OCTPYKTYpax - HA KOHTUHEHTaX, B OK€aHaX U MEPEeXOIAHBIX
MEXIYy HHMMH 30HaX BBIIEISAIOTCS XapaKTepHbIE TEpPPUTeHHbIE (QOopMaluu U
danuanbHble  KOMIUIEKCHI — Pa3IUYHBIX  T'€OJIMHAMHYECKHMX OOCTAaHOBOK, U
COOTBETCTBYIOIIIUE WM CTYKTYPHO-T€OMOP(OJIIOTUYECKHE THIBI, U CBS3aHHBIE C
HUMHU (GOpMAIMK TIOJIE3HBIX HCKOIMaeMbIX. [0 3TOM mpHU3HAKOM PacCMOTPEHHBIC
CTpaTU(OPMHBIE U POCCHITHBIE MECTOPOXKIECHUS MOTJIM OBl OTHOCHUTBHCS TaKXKE K
0CaI0OYHBIM 00PA30BAHUSIM.

Opnako crpatudopMHOe pynooOpa3oBaHWe OOHAPYKUBAET CBS3h C
SHJOTEHHBIMU MPOLIECCAMHU, a POCCHIIM HE YTPATWIH TMOJTHOCTBIO CBSI3b C
POCCHITIC00pa3yIOIMKUMH PYIHBIMU (DopMaIusMu M KoOMIUIeKkcamMu. B 3ToM Kiacce
paccMaTpUBaIOTCS MECTOPOXKIEHUS, CPOPMUPOBABIIUECS B PE3YJIbTaTE IK30TCHHBIX
MPOLIECCOB CEAMMEHTOre€He3a M BO3MOKHBIX TMOCIEAYIOIMIMX JUAreHETUYECKUX U
KAaTareHeTUYECKUX M3MEHEHUW OCaJIKOB W TIOJIE3HBIX B HHUX 00pa3oBaHUM, HE
CBSI3aHHBIX C KOHKPETHBIMU MX UCTOYHHMKamMu. K Takum 00pa3oBaHUSIM OTHOCSTCA
MECTOPOXKACHUSI MEXaHWYECKUX M THAPOTEHHBIX OCAJKOB, BYJIKaHOT'€HHO-
0Ca/I0YHbIE U OMOTUIPOTEHHBIE MECTOPOKICHUS.

Mexanuyeckas u xumuueckas ouggepenyuayus seujecmsa 8 npoyecce
ocaokonaxonnenus. /{uazenes u kamazenes
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Ceoumenmoeenes - 3T0 O6p330BaHI/Ie 0CaJiKa, BKIIIOYAaroIIeC 3axBaT U IIEPCHOC
BOAHBIMH IMOTOKaMHU IPOAYKTOB BBIBETPHBAHHA B BHAC MCXaHHYCCKHX B3BECEH,
KaTAIIUXCs O6J'IOMKOB, PaCcTBOPUMBIX BCIIICCTB C MocjacaAyromum nx
OCaAKOHAKOIINICHUEM Ha JHEC BOOJOCMOB.

[TpotyKThI BEIBETPUBAHUS, IEPEHOCUMbBIC BOJJHBIMHU TTOTOKAMH MEXAHHYECKIM
MyTeM, T.€. B HEPACTBOPECHHOM BHJIE, OCAXKIAIOTCSA B OMPEACIICHHON 3aKOHOMEPHOM
MOCJIEIOBATEILHOCTH, OOYCJIOBJIICHHOW BeIMYMHOW W (GOPMOM dYacTHIl, UX
IUIOTHOCTBIO M HM3MEHEHUWEM JHEepruu Mnoroka. Takas cOpTUpPOBKa OOJIOMOYHOTO
Marepuaia HasbIBaeTCsl Mexaruuyeckou oughgepenyuayuer. IlepBbiMH, TIO
KPYIHOCTH OOJOMKOB, IPEKPAIIAIOT NEPEMEIICHHE TIILIObI U BayHBI, 3aTE€M rajbKa,
mebeHb, TpaBUM W TMECOK, AANIEKO YHOCATCA TJIMHUCTbIE YacTuubl. [Ipu sToMm
MIPOUCXONUT TAKKE COPTUPOBKA OOJOMKOB 1O ¢opMe U TIOTHOCTH. [Ipu paBHBIX
pasMepax KpyIHBIE OKATaHHBIE YACTHIIBl TEPEHOCSTCS TOHHBIMH TEUYCHHSIMU
Janblie, 4eM C1ad0OKaTaHHBIE.

MenkodenryiiyaTble MUHEpaJbl JIeTde TIEPEHOCATCS BO  B3BEHICHHOM
COCTOSIHMM, 4YeM OKpyriible 3epHa. Eie Oonee dveTkoe pazjeneHue OO0JIOMKOB
IPOUCXOJIUT MO MX IJIOTHOCTU. B mepByto ouepenb BMeCTe ¢ KPYNMHOOOJIOMOUYHBIM
MaTepHaJioM BBINAJAIOT MHUHEpaAIbl THKEIOW (Ppakuuu. 3aTeM  OCaKIaeTcs
MEIKOOOJOMOYHBIM MaTepuan C HEBBICOKOM IUIOTHOCTHbIO 4yacTull. OueHb MEJKue
YaCTHUI[BI HE3aBUCUMO OT IUIOTHOCTU YHOCSATCSI BOJHBIMHM IOTOKaMH M BETpaMH Ha
OOJBITIE PACCTOSIHUSI. Y BEIMYCHUE CKOPOCTH MOTOKA JO0 ONPEACIICHHBIX 3HAYEHUN
MPUBOJINT K BO3PACTAaHUIO POJIM MEXaHMIECKOUN nuddepeHmanim.

OcHoBHas Macca 00JIOMOYHOTO MaTepHalia CHOCUTCS B MOPE, T'/I€ POUCXOUT
€ro TPaHyJIOMETPUYECKass COPTUPOBKA: BOJIM3HM O€pEroBoi TUMHUHU OTKIIAIBIBACTCS

KPYITHOOOJIOMOYHBI MaTepuan (rajJiedHuK, T'PaBUH W TECOK), MPUYEM OT
nobepexnbs 10 TryonHbl 20M HAOIIOJAETCS TIOCTETICHHOE YMEHBIIICHUE Pa3MEPOB
YaCTHI], CBA3aHHOE C PETYJUPYIOIINM BO3/ICHCTBHEM BOJIHOBBIX JBWKCHU, Jaiee
BO BHEIIHEW 4acTH MIieib(a 0CaXAAIOTCS AJICBPUTOBBIE YACTHUIIHI, @ BO BHYTPEHHEH
-nenuthl (dactuibl MeHee 0,01umu 0,001mm).

Mexanuueckasn ougppepenyuayus B 1eACTBUTEILHOCTH MPOTEKAET CIOXKHEE,
MOCKOJIBKY 3aBHCHUT TaKXe OT 0COOeHHOCTe! penbeda qHa OacceiiHa, ero pa3mMepos,
rJIyOMHBI 30HBI B3MYYMBAHUS U TUAPOJUHAMUYECKOTO pekuma. Peku BBIHOCAT B
OacceiHbl B BUJI€ MEXaHUYECKUX B3BECEH OCHOBHYIO MacCy INIMHUCTOrO MaTepuara,
OOJBITYI0 YacTh JKeJe3a, Maprania, ¢ocdopa, Xpoma, HUKEI, KOOAIbTa, MEIH U
BaHaaus. MeHbIIasg 4acTh ATHUX KOMIIOHEHTOB IIOCTyMaeT B BOAOEMBI B (hopme
KOJUIOUTHBIX PACTBOPOB.

Xumuueckas ougpgpepenyuayusi BeMIECTBA OCYIIECTBISIETCS B 30HAX
TYMUJIHOTO W apUAHOrO KiIMMaTa, MpOTeKas OJHOBPEMEHHO C MEXaHUYEeCKOM
muddepennmanueii. CormacHo cxeme JI.B. IlycToBanoBa, pacTBOpeHHbIE BEIIECTBA
XMMHYECKH TIOCJICIOBATEIbHO OCAXKIAOTCS ToJ BiusHHeM u3MeHenus pH u Eh
MOpCKOM cpenbl. BHauane OKHBI BBINAAATh B OCAZOK OKCHIIbI, 3aTeM (ocdathl,
CUJIMIKAThI, KapOOHATHl U B KOHIIE CAJKH - CEPHOKHUCIIBIE W TAJOWJIHBIE COJU. DTa
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cxeMa mojasepriiach kputuke co croponsl H.M. CrpaxoBa u apyrux reosioro. C
y4eTOM CJIeJIaHHbIX 3aME€YaHuid MOXKHO ToJiaraTh, 4YTO Takas audQepeHuuams
OCaJIOYHBIX BEIIECTB B IIOJHOM BHJIE€ B IPUPOAE MAJIOBEPOSATHA, MOCKOJIBKY
KJIMMaTHYECKHE  30HBl  MMEIOT  PA3JIMYHYK  CHEHHUAINA3ALUI0  ITPOLIECCOB
BbIBETpHUBaHUs. Kpome TOro, BaKHYIO pOJb UTPAET KU3HENESITEIHbHOCTh MOPCKUX
OpraHU3MOB, OINPEACISIOIINX HAKOIUIEHWE OPTraHHWKH, OCAaXKJIEHHWE KapOOHATOB,
KpeMHe3eMa U Gocharos.

B 30Hax rymMugHOro KiauMara MOpH KOAryJslMu KOJUIOMAHBIX PacTBOPOB
IPOUCXOJIUT OCAXKJIEHUE OOKCUTOB, JKeJie3a, MapraHiia, a B 30He apuJHOI0 KiuMara
-M€/IM, CBUHIA M 1HMHKA, oOpasyromux crpatudopmubie MmecTopoxaeHus. C
OCOJIOHEHHEM OacceifHa 371ech CBs3aHa MocieoBaTeNIbHAs Cajika aHTHIPUTA, TauTa
Y KaJIMHHBIX COJIEH.

bonpmyto pons B ocamoyHOM pymooOpasoBaHWHM, 1o MHeHHI0 H.M.
CrpaxoBa, UrparOT JUAreHeTUYECKHe Mpolecchl. MHOrHe pylHble 00pa3oBaHus,
BXOJAIIME B COCTAB 0CAJIKa, BOSHUKAIOT B IIPOLIECCE €r0 TUATreHE3a.

Juazenez - 310 00pa3oBaHUE HEYCTOWYMBOTO MEPBHUYHOTO OCAAKA, CHUIBHO
00OBOJTHEHHOTO W 0OTaToOro OPraHWYeCKUM BEIIECTBOM, B 0CaJ0uHyI0 nopoxay. [lpu
TOM TMPOJIOJDKAaeTca XumHudeckas auddepeHumanus BeniecTBa. B BepxHel
OKCHJIHOW 30HE€ BO3HUKAIOT KOHIIEHTPAUUU THMAPOKCUAOB JKejie3a U Maprasia, a B
HUKHEH BOCCTAaHOBHUTEJIBHOW 30HE OOpasyloTcsl 3aleXHu CHUIIEpUTa, CHIIMKAThI
xKenesa, KapOoHAThl MapraHiia, KeJIBaKkoBble (hOCPOPHUTHI, CyIb(PHUIbI Kelle3a, MEeH,
CBMHIA M LMHKA. [lanpHellee OKaMEHEHHE OCAJKOB, CBA3aHHOE C BO3PACTaAaHUEM
JABJIEHUSI U TEMIEPATYPbI, IPOUCXOIUT B CTAIUIO KamazeHe3a W CONMPOBOKIAETCS
OTJIO)KEHHEM M3 OCOJOHEHHBIX pAacTBOPOB (IIIOOPHUTA, IIENeCTUHA, THUIICa W
aHruputa. TBep/ple OpraHuYecKrue BEUIECTBA MOTYT TpaHC(HOPMHUPOBATHCS B Ta3 U
HEe(PTh.

Mecmopodicoenus mexanuueckux 0caokos

K MecTopoxneHusiM MeXaHU4eCKHUX OCAJKOB OTHOCST JIOCTaTOYHO KpYITHbIE
NPUPOAHBIE CKOIUIEHUS TaJIbKH, IE€OHS, TpaBHs, NECKOB U IJIMH, HAXOASIIUXCA B
ONMaronpusTHBIX ~ TOPHO-TEOJIOTUYECKUX U HUHKEHEPHO-TUAPOTEOIOTHUECKUX
YCIOBHSX. 3AMETHM, YTO POCCHIITHBIE MECTOPOXKICHUS HaJIeIIeHbl BCEMHU NPU3HAKAMU
MECTOPOXKICHUIA MEXaHMYECKUX OCAJKOB, UMeS C HHUMU MHOTO OOIIMX YCJIOBUH
oOpaszoBanus. [l OTIMYNS MECTOPOXKACHUI MEXaHUYECKUX OCATIKOB OT POCCHINEH
UX Ha3bpIBalOT OOJOMOYHBIMU OCaJ04YHbIMU. OHH 00pa3zoBaiuCh B pe3yJbTaTe
IPaHyJIOMETPUYECKON COPTUPOBKH OOJIOMKOB BOJHBIMH TMOTOKaMH, JEAHUKOM U
BETPOM.

B 3aBucumoctu oT (opM COPTUPOBKH U MecTa 00Opa3oBaHHs OOJIOMOYHBIE
OCaZI0YHbIE MECTOPOXKACHUS MOTYT OBITh JIIIOBUAJBHBIMH, JEIIOBUAJIBHBIMH,
MPOTIOBUAIBHBIMH, AJTIOBHAJIEHBIMH, 03EpHBIMH, MOPCKHMH,
GbaroBUOTISMANIBHBIME U 3050BbIMH. OHH 00pa3yroTcsi Ha miaaTdopmax U B
ckimag4ateix obnactsax. [lo Bpemenn (GpopMupoBaHus BBIIEISIOT J10YETBEPTUUHEIE,
JApeBHEUYETBEPTUYHbIE U  COBPEMEHHBbIE  MECTOpOXIeHHs. YeM  apeBHee
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OO0JIOMOYHBII Marepuasn, TeM OH Oojee ymioTHeH. OJHAaKO KayeCTBEHHas
XapaKTEPHUCTHKA €r0 COCTaBa CO BPEMEHEM MOIJIA CYIIECTBEHHO YIIYUIIUThCS.

K snroBuanbHbIM 00pa30BaHUSIM OTHOCSTCS MECTOPOXKICHUS IPECBBI U MECKa,
MPECTaBISAIONINEe COO0M TPOAYKTHI (PU3UYECKOTO BBIBETPUBAHUS PA3IUYHBIX
TOPHBIX MOPoA. JlpecBa COCTOUT M3 HEOKaTaHHBIX 00JIOMKOB pazmepoMm ot 1 g0 10
MM, a MECOK MPECTaBICH KPYMHON pa3HOBUIHOCTHIO ¢ quameTpom oT 0,510 1 mm.

JlenroBuanbHbIE U MIPOJIIOBUANIBHBIE OTIIOKEHUS MIPEAICTABICHBI BCEMU BUIAMU
0070MOUYHBIX NOpoJ. C alIOBUAIBHBIMU, 03€PHBIMHU, MOPCKUMH U JIEAHUKOBBIMU
o0pa30BaHUsIMU CBA3aHbl MECTOPOXKIECHUS IpaBusl, NECKOB U TTUH. Cpean 30JI0BbIX
OTJIO’KEHUH MOJIE3HBIMU MOTYT OBITH IIECKHU U JIECC.

OOn0MOYHBIE OCAZOYHBIE MECTOPOXKICHHUS CIY>KaT MCTOYHUKOM TOJTYy4YEHUS
CBIPbA JIJIs1 CTPOUTENBHBIX MAaTEPUAJIOB.

Mecmopoorcoenus cudpoceHHbIX 0Ca0K08

['mpporeHHble ocagku (QOPMUPYIOTCS Ha JHE BOJOEMa B pe3yibTaTe
XUMHUYECKOTO OCXKIACHWS MHHEPAJIbHBIX BEIIECTB M3 HCTHUHHBIX W KOJUIOWIHBIX
pacTBOPOB W  MOTYT TPEJCTaBIATH COOOM TMOJE3HBIE HCKomaeMble. X
MECTOPOXACHUSI HA3bIBAIOT TAaKXKE XEMOTCHHBIMH WM XUMUYeCcKUMH. [lpu
00pa3oBaHUM TaKUX MECTOPOXKICHUIN YaCTh BEIIECTB OCAXKIACTCA U3 MEXaHUUECKHIX
B3Becer. OcaJiku W3 WCTHHHBIX PACTBOPOB CJIATalOT MECTOPOXKICHUS Pa3TMYHBIX
MUHEpaJIbHBIX COJICH, THIICA, aHTUAPHUTA, 00paTOB, OapuTa U 1enecTuHa. B mpomecce
KOAaryJsilid KOJUIOMJIHBIX pPacTBOPOB M OCAXKJICHUS TOHKOIUCIIEPCHBIX B3Becel
BO3HHUKAIOT MECTOPOXKICHUS OOKCUTOB, JKEJIC3HBIX M MapTaHIIEBBIX PY/I.

MecTopoXIeHUS - MPOM3BOAHBIC HCTHHHBIX PAcTBOPOB - 00pasyroTcs B
apMJIHOM KJIMMaTe TPH 3aCOJOHCHHWH JIATYyH W JPYTUX HNPHOPEKHBIX MOPCKUX
OacceiiHOB, KOTJla MPOWCXOAUT WHTEHCHBHOE HCIapeHue, Mpeoliamaroriee Haj
ocaxknenneM. Kak m3BeCTHO, MOpPCKasi BOJia UMEET CPEIHIOI0 CONCHOCTh 3,5 %0,49To
coctaBisier 35 r coneid Ha 1 5, U mpeAcTaBisAeT COOOM HCTUHHBIA pPacTBOpP B
OCHOBHOM XJIOPUIHBIX, CEPHOKHCIIBIX M YTJIEKUCIIBIX COCIMHEHUN HATPUs, Kalus,
MarHusi 4 Kajibllus, Ha A0J10 KoTopbix mnpuxoautcs 3,05 %. [IpuBHOCcUMBIE C
IPUTOKOM BOJBI U3 MOPS 4Yepe3 Y3KHe IPOJIHMBBI (FOPJIOBUHBI) U OapbepHbIe pUQBI
(puc. 20) pacTBOpEeHHBIC MHHEPAIbHBIC BEIECTBA IIPH ITOCTOSHHOM 00beMe BOJIbI B

Cyum farywa Bapeepi pud TR wope

C2E, e, (0] 0250, (55 LS

1 - yoxonw; 2 - bumymunosmvie donomumsl; 3 ~ euncwl, 4 - pugposas 6pexuus; 5 - pug (cmpo-
mamonumsl); 6 - usgecmrosbie NeCHaHUKU.

Pucynox 20 - VYcnoBus o00pa3oBaHusl TaJOr€HHOW THICOBOW (hopMaruu.
Asctpanus. [lo J1.J]. Cmioapmy.
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JaryHe yBETMYMBAIOT KOHIIEHTPALMIO PacTBOPA, JOBOJS €€ JI0 mepeHachimeHus. 1
TOTAa CE30HHbIE KOJeOaHUs TEeMIlepaTyphl MPHUBOASAT K OCKICHUIO M3 HErO
3HAYUTEIHHON YacTH MHHEPAJbHBIX BEIIECTB, HA3bIBAEMbIX d8anopumamu. Takue
MoOpckue OacceitHbl (HOPMUPYIOTCS MPU MEUIEHHOM TEKTOHMYECKOM OIMyCKaHUU
npUOPEKHBIX YYACTKOB.

OcaxxaeHne MUHEpaJIbHBIX BELIECTB B COJIEPOAHBIX OacceiiHax MPOUCXOAMIIO
B TIOCJIEIOBATEIBHOCTH, OOPATHON UX PacTBOPUMOCTH. [Ipu TOCTHKEHNUN COTICHOCTH
15 % ocaxparoTcss KapOOHaThl KadplUsi M MarHus ¢ TOCIEAYIOIINM
JMareHeTHYeCKUM TMpeoOpa3oBaHUEM HX B KalbLUT W JOJOMHUT. B wuHTepBane
coneHoctn 15-27 % Beimagan B ocafok rumc. [lpu ganpHeilieM MOBBIIICHUH
KOHIIGHTPALlMU B OCAJA0K MEPEeXOAWSIU TIayOepuT, TEeWIIOCUT, MHUPAOWIUT WU
TEHApAWT, CO/A, aCTPAXaHUT U HAYMHAIIN (POPMHUPOBATHCS TONIM ranmuTa (puc. 21).
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la - cunbHO comoBbie, 16 - ymepeHHO comoBble, 16 - cabo comoBbie; cynb(arHbie obpazoBanus. Il a -
HaTpreBO-MarHueBbie, [1 a - MaraueBo-HatpueBble, |l 6 - HaTpueBo-MarHueBo-KasbIweBbie. |l B - MaraueBo-
kanbuuessie, |l - xmopunneie o3epa. Craauu:

1 - xapOonarHas, 2 - cynabdarHast, 3 - xjopuaHas, 4 - cynbdharHpie 00pa3oBaHKs C OONBIION
MPUMECHIO CYIb(aTOB HATPHUS.

Pucynok 21 -Cxema rajoreHe3a B COBPEMEHHBIX 03€pax 3aCylUIMBOM 30HbI./10
HM. Cmpaxosy.

B pesynpraTe mosHOTO McmapeHus BOABI MPOMCXOAMJIA CagKa CHIIbBUHA -
KC1, 6umodura - MgCl, 6H,0 u npyrux conedd kamust u Maraus. OHH MOTIH
COXPAHUTHCA, T. €. MEPEHUTH B MCKOMAEMOE COCTOSHHE B CIIydae MEPEeKPHITUS UX
CJIOEM BOJIOHEMPOHHUIIAEMBIX ITOPOJ.

DBanopUTOBbIE MECTOPOKICHHUS MOTYT OBITh MPEICTAaBIEHbl MCKOMAEMbIMH
3anekaMl MUHEPAJIbHBIX COJIEH WJIM CBSI3aHHBIMH C HUMHU MOA3EMHBIMU COJISTHBIMU
BOJAMHM M PaccojiaMd, NPHUPOJHBIMH COJSHBIMUA paccojaMd U 3alieKaMH
MHHEPAJIBHBIX COJIEH B COBPEMEHHBIX MOPCKHUX MM KOHTUHEHTAJIBHBIX OacceiiHax.

Hckomaemble 3aleXd  MHHEPAJIBHBIX  COJIEH  JIOCTUTalOT — MOIIHOCTH
HECKOJIbKUX COT METpPOB. Takue MOIIHBIE 3aleXu (HOPMUPOBAIUCH B JJIIUTEIHHO
Pa3BUBABIIMXCS KPaeBBIX MPOrudax M BO BHaAWHAX (PyHIaMEHTa U YexJja MmaaThopm.
MaxkcumyMmbl coneoOpa3zoBaHus MPUXOAWINCH HA TIO3THIOI CTAJANI0 TEKTOHUYECKUX
ATAIoB.

KpynHbeie  MeCTOpOXXKIEHUsT  KaIMWHBIX  cojied  chOpMHpPOBAIUCH B
no3aHeaeBoHcKoe Bpems. Ha teppuropun PecnyOnuku benapych oHM mpuypOUYEHBI
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Kk Ilpunsrckomy mporudy (puc. 22). Oto MecropoxkaeHuss CTapoOMHCKOE W

IlerpuxoBckoe.
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MEPTeMCTHIN TOPU30HT, 3 - COJICHOCHBIN TOPU30HT, 4 -IIJ1aCThl KAJIMAHBIX COJIEH; S -UHIEKCHI IJIACTOB.

Pucynox 22 - Cxemartuueckuii paszpe3 cojeHOCHOH ¢opmarmu [Ipunstckoro
nporub6a. Ilo U.U. 3enenyosy.

CaMbIM  COJICNPOAYKTUBHBIM  SIBWJICSL TMEPMCKUK MEpPUOA, KOrja Ha
3aBEpIIAIONICH CTaJuU TEPIMHCKOro dTana CcPOpMHUPOBAINCH YHUKAJIbHBIE
MECTOPOXKICHHS KAIMWHBIX COJIeH Ha 3amagHoM ckioHe Ypana (Bepxunekamckoe u
Conmkamckoe), kameHHo# coymu B JJonbacce (CraBsiHO-ApTEMOBCKOE).

ConsiHple TeMa MMEIOT IUIACTOBYIO, IUIACTO- M JIMH3000pa3Hble (POpMbI, dHarie
TOPU30HTATIFHOE WM CJIa0OHApYIICHHOE 3alieraHue, pexe ckiaamuaroe. CoJeHOCHBbIE
3aJI€KU  PACIPOCTPAHSIOTCA Ha IUIOLIASAX B JCCATKM M JAXK€ COTHH KBAJPATHBIX
kusiometpos, gocturas MomHoctd 800-1000 M. OmHako MOMIHOCTH MPOAYKTHUBHBIX
COJICHOCHBIX TOPH30HTOB COCTaBJISIET IEpBble METphl. Bo MHOrMX 0OO0NacTsSX pa3BHUTa
COJISIHOKYTIOJIbHASl TEKTOHMKA. fpa COJSHBIX KYIOJIOB TPEICTABICHBI BEPTUKAILHO
BBITSIHYTHIMH, HHOT/IA HA HECKOJIPKO KAJIOMETPOB, IIITOKAMHU CJIOKHOU (POPMBI.

IlImox mnpenctaBisier coOOH COJITHOW MAaCCHUB ITWIMHAPUYECKON (HOPMBI,
BBICOTA KOTOPOTO 3HAYUTEIBHO OOJbIIEe €ro jauamerpa. Ha MoBepXHOCTM OHM HMEIOT
OKPYIIIYI0 WM OBaTbHYIO (opMy U pasmepbl m*10 kv’ Tonbko B [Ipukacriickoun
HU3MeHHOoCcTH u3BecTHO Oosiee 300 CONSHBIX KYIOJOB M INTOKOB IEPMCKOTO
BO3pacTa.

CoctaB coieil Ha MHOTMX MECTOPOXKIACHUSX KOMIUIEKCHBII. COBMECTHO
3QJIETar0T TUIACTBI KAMEHHOW, KAJIMWHOM W MAarHME€BOM XJIOPUIHBIX COJICH, WHOTJA HA
TOJII[AX AHTUAPUTOBBIX M TUIICOBBIX OPOJ. MECTOPOKIEHUS UCKOIIAEMbIX COJIEH MHOTIA
CoZIep)KaT B 3HAYMTENLHBIX KOJMYECTBax 00p. B kapOoHATHBIX TOMIIaX 00pa30BaIMCh
IJIACTOBBIE 3aJIeXKU OapuTa.

MecTopokIieHHs TOA3EMHBIX COJISIHBIX BOJ M PAacCoJIOB M3BECTHbI B paliOHaxX
Pa3BUTHS UCKOIAEMbIX coJiel. B Poccun 3T0 B OCHOBHOM UCTOYHUKH XJIOPUIHBIX BOJ,
HaTpUMeEp, Paccolibl, BRIKAYMBAEMbIE U3 HEIp BepxHekamMcKoro coistHOro OacceiHa.
N3 paccosioB mosydarOT MOBapeHHYIO cojb. [lomyTHbIE MOJIE3HBIE KOMIIOHEHTHI -
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XJIOPUCTHIN KaJbITUH, Maruui, o, Opom.

CoBpeMEHHbBIE  MOPCKHE  COJISIHBIE  MECTOPOXKAECHUS HPUYPOUYEHBI K
MEJIKOBO/IHBIM JIAryHaM, 3ajMBaM M JIMMaHaM, MOCTENEHHO YTPAYMBAIOLMM CBS3b C
MOPEM M HaxOISIMMCS B 30HE JKapkoro M cyxoro kiamMmara. Conm HaxonmsTcs B
pacTBOpax M paccoiax, a Takke OOpa3yloT IOHHBbIE 3aJieKW BBIMABIIMX HMX HHUX
TBEpAbIX cojeil. [Ipumepom ciyxat nmumansl Kpsiva, CuBaina, 3anmus Kapa-boras-I o,
00€eCTIeUnBAIOIINI MOTPEOHOCTH PA3TMYHBIX OTPACIIEH MPOMBIIIEHHOCTH B TEHAPAUTE -
NaSO, u mupadbunute -NapSO, 10H0.

KOHTHHEHTaNbHBIE  COJIIHBIE ~ MECTOPOKAEHHMSI BO3HMKAIOT B Ipolecce
BBILIEIaYNBaHNS OI3EMHBIMY BOJJAMU UCKOTIAEMBIX COJIEH, ITPU MOCIIEYIOLIEM BHIHOCE
¥ OTJIOKEHNH MX B OeccTouHbiX o3epax. B crpanax CHI™ mosic comstHBIX (XJTOpHIHBIX,
Cynb(aTHBIX U COJOBBIX) 03€p MPOTITUBACTCS B IMIMPOTHOM HAIPABJICHUH OT YCThS P.
Hynait o 3abaiikasbs. B comsiHpIX Bogax HEKOTOPBIX 03€p coAepKarcs iox u OpoM, a B
ITOBEPXHOCTHOW M MEXK3EPHUCTOM parie JINTUM.

Cpennee conepkanue mutusi B pame coctasimsier 0,015 %,nons B MupoBbix
szamacax 43,4 %u noowrae 49 %.B o3epe Cunbeep-IInk (CILA) conepxanue mutust 0,04
0%. 3anacel OLIEHMBAIOT B 3,5 MIIH. T.

MecTopoxaeHus1 - NPOM3BOAHbIE KOJJIOHIHBIX 0CAIKOB - 00pa30BAIUCh B
pe3ysbTaTe BBIHOCA TMOBEPXHOCTHBIMM U (DYHTOBBIMM BOJAMHU C BOZ03a00pHOU
IUTOLLA/IM, HAXOAMBUIECHCS B 30HE T'yMHUIHOTO KJIMMATa, PyIHbIX KOMIIOHEHTOB B (hopme
TOHKHX B3BECEH, KOJUTOMIHBIX U UICTUHHBIX PACTBOPOB U MOCIEIYIOIIEr0 UX OTI0KEHHS B
BOJHBIX OacceiiHax. TakuM myTeM c(HOPMUPOBAIUCH MECTOPOXKAEHHUS OOKCHUTOBOM,
KEJIe30PYTHOM U MapraHIEBON Gopmariuii.

bnaronpusiTHIMH 1711 OOKCUTOB HCXOJHBIMU  PYJIONPOAYLUPYIOLIMMU
OpOJIaMU SIBJISIFOTCSL KUCJBIE W IIENIOYHBbIE MOPOAbI, a JJIA JKelie3a W Maprasia -
OCHOBHBIE. AIIOMUHUI niepeHocuTcst B popme ruppokcnaa B kucibix (pH < 4) mmm
cuibHO mienovHbix (pH > 9,5)pactBopax u BeImagaer B 0caiok nepBbiM. Benen 3a
HUM OC@XJAKTCA THAPOKCHUIBI )Kele3a M MmapraHua. s 3Tux pya XapakTepHO
OOJIMTOBOE CTPOCHHE.

Oonumwr - 310 Menkue (0,1-1 mm, uHOrma a0 2-4 ¢M) MIAPOBUIHBIC HIIH
AITUIICOMJANbHBIE ~ 00pa3oBaHusA, OO0JaJalolue  KOHIIEHTPUYECKH-CIOUCTHIM
ctpoenuemM. Jlanee ot OeperoBoil nuHMM OacceiiHa B CTOPOHY pPacIpOCTpPaHEHHS
rITyOOKOBOAHBIX 0caakoB mpu pH 4-6 ocaxaaroTcs CHIIMKATHI kele3a (IaMOo3HuT U
TIOPUHTUT) U MaHraHuT - MnO3 m Mm(OH),, eme najiee B yCIOBHSX HEHTpaIbHON
cpeasl obpasyrorcs cuneputr - FeCO u pomoxposutr - MnCQOs. Paznoxenue
OpPraHMYECKUX BEILECTB 0€3 J0CTyIa KUCIOpOoJa MPOTEKaeT ¢ BbiaeaeHuemM H,S. B
ATHUX YCIOBUSX 00pa3yroTCs CylIb(pUAbI XKele3a - MUPUT U MapKa3HuT.

BokcuroBasi dopmanusa. OcagouHble MECTOPOXKIEHUS OOKCUTOB 11O
yCIIOBUSIM 00pa30BaHUs MOApa3AesAloTCa Ha MIaTGOpMEeHHbIE U CKIaa4aTbie, a 1Mo
MUHEPATLHOMY COCTaBY - Ha JMACIIOPOBbIE, OEMUT-IMACTIOPOBbIE U THOOCUTOBEIE,
Wi rugpapruuintoBeie.  [ImatgopmeHHBIE  MECTOPOXXIEHHUS — 3aJeraloT B
TEPPUTCHHBIX TOJIIAX M TPEACTABICHBI B OCHOBHOM T'HAPApTUIUTUTOBBIMU
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Pa3HOCTSIMHU, a CKJIaT4aThle MECTOPOKIEHUS MPUYPOUYECHBI K KapOOHATHBIM MOPOJaM
U CJIOKEHBI TIACTOOOpa3HbIMM OOKCHUTAMHU JAMACTIOPOBOrO U OEMUT-IMACTIOPOBOTO
coctaBa. béMut u ero kpucramnumyeckas ¢opma - IUACIOP UMEIOT OJMHAKOBBIN
coctaB - A1,0;3 H,0, rub6cur (rugpaprwminr) - A1L,O; m 3H,0.

[TnaTdopMeHHBIE MECTOPOKIACHHUS OOKCUTOB - 3TO MPEUMYIIIECTBEHHO 03EPHO-
O0onoTHBIE O0pa30BaHUs, Pa3BUTHIE B KPAEBBIX YACTAX CHHEKIM3 B JPO3UOHHO-
TEKTOHMYECKHX JETPECCHsIX, 30HaX COWICHEHHS TIUIaTGopM CO CKJIaM4aThIMH
CTpykTypamu. Takue MeCTOpPOXKIEHUSI paH HEKaMEHHOYIOJIbHOTO BO3pacTa
pacmoJyioKeHbl Ha  CeBepo-3amaJHOM  OKpahHe MOCKOBCKOM  CHHEKJIU3BI:
(TuxBuHckue u CeBepo-OHEKCKUE TPYIITBI MECTOPOKICHHIHA).

MecropoxaeHusi OOKCUTOB CKJIaA4aTbiXx oOnactel ¢GopMHUpOBaIUCh B
MEJIKOBOJHBIX MOPCKUX (alusx B NMEPHOJ MepephiBa OcagkoHaKoIIeHus. [lnacTel
OOKCUTOB 3aJIETafOT BHINIE MMOBEPXHOCTH HECOTJIACHS, BMECTE€ C BMEIIAOIIUMHU
TONIAMHA KapOOHATHBIX TOPOJ OHHU TOJBEPIVINCh TEKTOHHYECKHM JTUCIOKAIHSM.
Takue mecropoxaeHusi u3BecTHbl B (CeBepo-YpalbckoM OOKCHTOBOM pailOHE -
Kpacnas [llanmouka, Kanbunckoe, YepemyxoBckoe u Jip. HacTo GOKCHUTHI 3aeraioT B
TIOHM)KCHHUSAX 3aKapCTOBAHHOM MOBEPXHOCTU U3BECTHIKOB (0. SIMaiika).

Keneszopynnasa ¢opmanusa. OcajoyHble MECTOPOXKIEHHUS KEJIE3HBIX Py
MOTYT OBITh aJIIOBUAJIbHBIMH, AEJIbTOBBIMHU, TUMAHHBIMU U TPUOPEKHO-MOPCKUMHU.
[lo MuHepaJlbHOMY COCTaBy BBIIEISIOT OKCHJHbIC, KAPOOHATHBIE W CUJIMKATHbHIE
pyIbl. OTH MECTOPOXKICHUS HWMEIOT OOJBIIYI0 IUIOMIAAb PacupOCTpaHEHUS
IJIACTOBBIX PYA. JAECATKH KUJIOMETPOB B JJIMHY W HECKOJBKO KUJIOMETPOB B
UIMPUHY, IPU MOIIHOCTH ILJIACTOB B JIECSITKH METPOB.

OcafouHble MECTOPOXKACHUS KEJIE3HBIX Pyl (OPMHUPOBAIKCH B Pa3IMUHBIC
re0JIOTHYECKHE SMOXH. MecTopoxkIeHHs Jkene3ucThix kBapiutoB (Kpusoit Por,
KMA, Bepxuee O3sepo B CIIIA) oOpa3oBamuch 3a cuer MeTamopduMa
JOKEMOPHUIICKUX  OCaJouHBIX oOpa3oBaHuil. Heckonbko 3mox oOpa3oBaHUs
OCaIOYHBIX MECTOPOXKACHUM oTMeueHo B (anepo3zoe. CaMoil MPOTYKTUBHOU
SIBJISICTCSI OJIMTOIICH-YETBEPTUYHAS 3I10Xa IK30TEHHOTO Pyno00pazoBaHus. TOIBKO B
3anmagHo-CHOMPCKOM MaJIecOTeHOBOM Jkejie3opyaHoM Oacceiine yureHo (00 mmpa. T
IPOTHO3HBIX pecypcoB ¢ cojnepkanueM sxene3a 30-40%. B neorene oOpa3oBamnuch
mwiatopmMeHHbie  MecTopoxaeHus: KepueHCkoro, a B TO3AHEM Meny ASTCKOTO
(Typraiickuii mporu6) 6acceiHoB.

OcanouHble KOHTUHEHTAJBHBIE MECTOPOXKACHUSI TPEJICTABICHbI THUIPO-
TETUTOBBIMHA, OOOOBO-OOJIUTOBBIMU  03€PHO-OOJIOTHBIMU ~ PyJaMH  PA3IUIHOTO
COCTaBa. U3BECTHBbI IOPCKUE MEJKUE MECTOpOXAeHUs B TynbCckoM W Jlnmeukoun
007acTsIX, JOBOJBHO KPYIHBIE OJUTOLEHOBBIE AJUIIOBHAJIHBIE MECTOPOXKICHUS B
Typraiickom nporn6e B Kaszaxcrane (JIucaxorckoe, OktsOpbckoe, IllnenmHckoe).
Taxue pyapl IpOI0IDKAIOT (POPMHUPOBATHCS B HACTOSAIIEE BPEMSI.

MaprasnueBast popmanusi. OcagouHble MECTOPOXKACHUS MapraHIEBbIX Py 110
CPaBHEHUIO C OKCHUJIHBIMH IKEJIE3HBIMH pyJaMHU CMEIIEHbl B CTOPOHY
rITyOOKOBOJHOM 30HBI. DTO OOBSCHSAETCS OOJBIIEH MOABMKHOCTHIO Maprasiia, Io
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cpaBHEHHIO C kene3oM. OIHAKO IJIOM@Aab PACIPOCTPAHEHUST MapraHila MEHBIIE.
MecTopoxaeHuss MapraHiia CBS3aHBI C TJIMHUCTO-KapOOHATHBIMHU (QopMarnmsiMu U
XapaKTEPU3YIOTCSI MHOTOCIIOWHBIM CTPOEHHEM PYJIOHOCHBIX TOJII. MapraHiieBbie
pPYJIHBIE TENa MO pa3MepaM MOYTH Ha MOPSJIOK MEHBINE KEJIe30PYIHBIX, OHU TaKXKe
MMEIOT TUTACTOBYIO, IIJIACTOOOPA3HYI0 W JIMH30BUIHYIO (OPMBI M Pa3IAYHBINA
MUHEpaJIbHBIA COCTaB. BBIIEISIOT OKCHUIHBIC, THUAPOKCHIHBIE, KapOOHATHO-
OKCHUIHBIC MapTaHIICBbIC U OKCHIHBIC )KEJIE30MAPTAHIICBBIC PY/IbI.

HanbGonee BaxkHOEe TMpaKkTHYECKOE 3HAYCHUE UMEIOT OKCUJIHBIE U
THIPOKCUIHBIC PYIbI, C(OOPMUPOBABIIMECS B OJIMTOIICHOBOE BpeMsl (MECTOPOIKIACHUS
Huxomonbckoe u bonbmie-Tokmakckoe Ha Ykpamne u Umarypckoe B ['py3um).
OtmeTHM, 4TO caMmble KPYITHbIE B MUPE OJIUTOIICHOBBIE OCaI0YHBIE MECTOPOKIACHUS C
3armacaMy Maprasiia B 7 MJpJI. T HaXOASATCS B CEBEPHOM MOIYIIApPUH, MPOTATUBASICH B
BUJIE CyOmMpoTHOM mosockl u3 bosrapum uepe3s Ykpauny, Kaskas, 3akacnui,
Bocrounyto Cubupsr Bmiore n0 Kamuarku, HE TOMUYMHSAACH HHU XapaKTepy
TEKTOHUYECKHUX CTPYKTYp, HU najieoreorpaduueckuM 0COOCHHOCTSM TEPPUTOPHI.

['1y6oKOBOIHBIE KeIe30MapraHileBble KOHKpeIuu. B mocineanue necsatuneTus
BCce Ooibllice BHUMAHHUE WCCIICOBATENCH YICNICTCS W3YYEHUIO TIIyOOKOBOIHBIX
KEJIe30MapraHIleBhIX 00pa30BaHUl, BOSHUKAIOIINX HA JTHE COBPEMEHHBIX OKEaHOB B
puU(dTOBBIX 30HAX M Ha CKJIOHAX MOAHATHH, Ha TiyoumHe ot 0,8-4,2 10 6 xm. OHu
NPEACTaBISAIOT COO0OM KOHKpEIMM ¢ pyaHble Kopku. KoHkperuun umeroT
chepruiecKyro, JICTICNIKOBUIHYIO, KEJIBAKOBYIO, TPO3CBUIHYIO M TUIUTYATYIO (hOPMBI
pasmepom B monepeunnke 1-10 cm. TommmHa pymHBIX KOPOK Ha TOJBOJHBIX
BYJIKAHUTaX 2-3 CM. XOTsI CpelHee COACpP)KaHWE MapraHiia B KOHKPEIMSIX COCTaBIISIET
okono 18,6 %,a xenes3a - coime 12 %, 0CHOBHOHN NMPaKTUYECKUI UHTEPEC B HUX
npencTaBisaioT apyrue Metamisl (%): kobanst 0,27, Hukens 0,66, Mmenp + HHUKENb
1,12.KonnenTtparus Takux KoHkpenuii Ha TiryouHe 4270m nocturaer 10 Kr/M>.

CpenHue cojiepkaHusi Maprasiia, HUKeIsS + MeAu B KOHKpEIusx Tuxoro
OKeaHa BbIllIE COOTBETCTBeHHO B 1,42 m 2,36 pa3a, uyeM B KOHKPEIHUAX
AtnanTudeckoro okeana u B 1,12 m 1,5 paza, uem B koHkpeumsix MHmuiickoro
OKeaHa.

B oxeannueckux KOHKpemusix OOHapyXeHO Okojdo 60 XuMu4ecKux
aneMeHTOB. B koHkpenusx, coaepxkamux 0,5 % kobanbra, oTMeuaroTcs Hanbolee
BeIcOKHe conepxkanus T1, V, Y, Zr, La,Ce, Pb, Smu P, a B kOHKpenusx ¢ cyMMOi
Hukens u meaun Oonee 1,8 % - Beicokme konmentpanuu Mo, Sc, Cru Zn.
[IporHO3HBIE peCypchl KEIE30MAPTaHIIEBBIX KOHKPEIUA COCTaBIJISIIOT TPUJUTMOHBI
ToHH. DOopMUpOBaHKE KEIE30MAPTaHIIEBBIX KOHKPEIMH MPOUCXOJWIIO B TEUCHUE
BCET0 YETBEPTUYHOTO MEPUO/IA.

PocchinHbie MECTOPOKACHUSA

PocceinHbie MCCTOPOKIACHUA IPCACTABIIAIOT coboit MMPAaKTUYCCKNU 3HAYMNMBIC
CKOINICHUA  LCHHBIX MHMHCPAJIOB B 00JJ0MOYHBIX nmopogax, IIPOU3BOAHBIX
MCXaHHNYCCKHUX OCaAKOB. Takue MCCTOPOKIACHHA MOT'YT OBITb T€HETHUYECKHU CBSI3aHbI
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C TeoJIOTMYECKUMHU JIUOO PyAHBIMU (OpMALMSMU M KOMIUIEKCAMH, CIY>KUBIIMMHU
MCTOYHHUKAMU TIOJIE3HBIX KOMIIOHEHTOB. B pOCCHINSAX B OCHOBHOM HAKaIlJIMBAIOTCS
MUHEpaibl TKEIOU (pakiyy, XUMUYECKA YCTOMYMBBIE B OKCHUIHBIX YCIOBHSX U
oOnagaronme JOCTaTOYHOM MEXaHMYECKON MPOYHOCThIO, MPENATCTBYIOMIEH UX
YPE3MEPHOMY UCTUPAHUIO U U3METBUYEHUIO.

Hanbomnee BaxkHOE TPOMBINIUICHHOE 3HAYEHHWE HWMEIOT POCCHITHBIE MeC-
TOPOXACHUS 30JI0Ta, TUTATHHBI, KACCUTEPHUTA, KOITYyMOUTA W TAaHTAIHNTA, IUPKOHA U
MOHAIIUTa, WJIbBMEHHTA W pPYTUJIA, alIMa30B W JPYTHX APAroleHHbIX KaMHE.
M3BecTHBI Tak)Xe POCCHIIM KUHOBAapH, BOJb(GpamMuTa M IIE€ETUTa, KOTOphIE H3-3a
XPYIKOCTH 3THX MHUHEPAJIOB XapaKTepU3yIOTCs HEOOJIbIIMMHU pa3zmepamu. OHuU
(bopMHPYIOTCSA HETTIOCPEACTBEHHO OKOJIO POCCHIIIE00Pa3yIOIIero HICTOYHHUKA.

Tunvl u mexanuzm 006pazo8anus poccovinell, poccvineobpaszyoujue
Gopmayuu u Komniexkcol

B 3aBucumoctu ot ¢opm nepemenieHus 00JI0MOYHOIO MaTepuaia, MecTa ero
OTJIOXKEHHUS M OCOOCHHOCTEW KOHILIEHTPAIIMN B HEM TSKEJIBIX MUHEPAJIOB BBIIEISIOT
CIICAYIOIIME OCHOBHBIC THIBI pOCCHIEH: 1) 3IIOBHANBHO-ICIIOBUANBHBIN; 2)
QUTIOBHATIGHBINA; 3) JMTOpPabHBIN; 4) JeTHUKOBBIH, 5) 20j0BBIH. CaMble
pacrpocTpaHEeHHbIE W 3HAYUTENBHBIE TI0 pa3MepaM -aJUTFOBHAJBHBIE POCCHITH
MOJPA3IeISIOT Ha KOCOBBIC, PYCIOBBIC, IOJIUHHBIE, TEPPACOBBIE U JIEIBTOBBIC.
Pocceinu, 3anerarommue moJ TOMIIEH OCaaKoB Oojee MO3AHEro 00pa3oBaHUS,
Ha3bIBAIOTCS nozpebennvimu. OOBIYHO ATO OpesHue NOYeTBEpTUUHBIE 00pa3oBaHus,
HepeAKO MOJBEpriIrecs MpoleccaM JAuareHesa, Kararenesa u axke Mmeramopgusma.
Pocceinu, cBsi3aHHbIe ¢ 3po3ueit U popmamu penbeda  YETBEPTUYHOTO MEPUOJA,
Ha3bIBAIOTCS COBPEMEHHBIMU.

Mexanuzm  oOpa3oBaHusi ~ poOCChIIEd  BCeX  THIOB  OOYCIIOBIIEH
IPaBUTALIMOHHON U MexaHu4eckoi auddepeHanyeii pa3inuHbIX M0 KPYMHOCTH U
dopme 006JIOMKOB TTOPOJI, IO THIOTHOCTH IIEHHBIX MUHEPAIILHBIX arperaToB U 3€pPEH B
NpOIIeCCe WX TIEPEMEIICHHUS, BBI3BAHHOTO [EHCTBUEM CHIIBI TSHKECTH, BOJHBIX
MIOTOKOB, JIEAHHUKA, THIPABIMYECKOTO yJapa MOPCKOH BOJHBI M Berpa. Ilpu stom
INPOUCXOAUT HCTUPAHUE U CKAaThbIBaHHE OOJOMKOB U MUHEPAIbHBIX 3€peH MU
YIIOPSIOUYEHHOE paCTpeielieHne UX B POCCHINM IO pa3Mmepam, Mopdosorun u
wioTHOCTU. KaxpIil TUIT pOCChINEel HMEET CBOM 0COOCHHOCTH 00pa30BaHU.

DIIBHATBbHO-/IEJIIOBHAJIBHBIA THI pocchineil GopMupyercs B YCIOBHUIX
pacuieHeHHOTO peibeda W MpPeACTaBICH MPOCTPAHCTBEHHO COMPSIKEHHBIMH JHOO
HE3HAUUTEIIbHO  Pa300MICHHBIMA  DIIIOBUAIBHBIMH W JICTIOBUAIBHBIMA
oOpazoBanusiMu. llepBble uX HHX 00pa3yrOTCS HEMOCPEACTBEHHO Ha MeCTe
paspylieHusi pyJOHOCHBIX TOPOJ W MOTYT MpPEICTaBIsATH co00il 11bo pyaHbIe
pa3Baibl, 1100 0OOTaIEHHBIH B IPOIlecce BRIBETPUBAHUS 00JIOMOYHBIN TTOKPOB.

Crom3ast 1o CKJIOHY, OOJIOMOYHBIA MaTepuall COpPTHpyeTcs, o0pa3ys Ha
MOHM)KEHUSAX CKJIOHOB M Yy TIOJHOXHS JAETOBUANbHBIE pocchimu. CMmexHoe
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MOJIO’KEHUE PACCMOTPEHHBIX POCCHINIEH M OOMIHOCTH O0PA3yIOIIUX UX PYIHBIX WU
re0JIOTMYECKIX (POpPMAalMii U KOMILJICKCOB TIO3BOJISIFOT PACCMATPUBATh ATH POCCHIH
KaK CIWHBbIC 3JIOBUAIBHO-JCIIIOBUATIBHBIC MECTOpOXIeHHUS. [IpuMepamMu ciayxar
pocceimu  xpomutoB (Ypas, Kamuartka, Snonus), xopynma (Cemus-byry,
Kazaxcran), xaccutepura (Skyrus, Uykotka m 3abaiikanne), 3omota (Bocrounas
Cubups), xomymbura (Hwurepms, Ilmato JIkoC), monammra (mrar KapomuHa B
CIIA), anmazoB (Skyrtust, HOxnas Adpuka), Boabppamura (UyayH-Xypustd B
MHP). OOBIYHO 3TH POCCHINK XapaKTEPU3YIOTCSI OTPAHUYCHHBIMU pa3MepamH,
KPYIMHOW (pakiueil IICHHBIX KOMIIOHCHTOB W BBICOKUM HWX COJEpIKaHHEM.
Pacnonarasich Ha IJIOMAJAM PYAHBIX MECTOPOXKICHUN WM BOJIM3HM, OHU CIyXaT MX
HPSMBIM TOMCKOBBIM MTPU3HAKOM.

ANJIIOBHAJIBHBIA  THI  POCCHINEl MMEET HCKIIOYHUTEIBHO  BaXKHOE
MIPOMBIIIIJICHHOE 3HAYCHHUE B CBS3H C IIMPOKKUM IUIOIIATHBIM PaCIPOCTPAHEHUEM KaK
COBPEMEHHBIX, TaK M JPEBHUX ITOTPEOCHHBIX POCCHINCH 30J10Ta, IUIATHUHBI,
KaCCHTEpUTa, WIbMCHUTA, PYTHIIA, AJIMA30B U APYTHX [EHHBIX MUHEPAIOB. DTOT THII
pOCCHBITICH, XapaKTePU3YIOMIMXCsl OONBIION MPOTSHKEHHOCTHIO, MHOTJA HA JECSTKH
KAJIOMETPOB, CBSI3aH C JACSTEIBHOCTHIO PEK. Pa3MbIBOM (dpO3UEii), MEPEeHOCOM H
aKKyMyJsiiueld MaTepuana. B pe3yibrare HEOJHOKPATHOTO NOHWKEHHUs Oa3uca
9pO3UU W BPE3aHHUS PEK IOCIEIOBATEILHO 00pa3yrTCs PYyCIOBbBIE, JIOJMHHbBIC,
TEppacoBbie M JEIbTOBBIC pocchimi. OHU (OPMHUPYIOTCA TPHU OMNPEACICHHOM
COOTHOIIIEHUHM CKOPOCTH TOTOKa W ()PAKIHOHHOTO COCTaBa ayumoBus. [Ipm sToM
MPOUCXOJNUT €T0 PACCIOCHHE MO pa3Mepy, MOPHOJIOTHH U IIOTHOCTA OOJIOMKOB.
[leHHBIC MUHEpAJIbI HAKATUIMBAIOTCS B HIKHHUX YacTSAX aJUTIOBUS, B OCOOCHHOCTH Ha
TUIOTHKE.

ITnomuxk - 310 ocHoBaHue pocchinu (puc. 23). Ero moBepXHOCTh MOKET OBITH
POBHO, HEOIATONPUATHOM JIUIsl KOHIICHTPAIIUH [IEHHBIX MUHEPAJIOB, JIH peOPHUCTOM,

g2 £ 3!

1 - raneunukH; 2 - Mecku; 3 - MECKU C OOWIILHOM TaIbKOM; 4 - MOpPEHa; S - WIIbI, O - MEOCHUCTHIE

OTJIOKEHUS; / - 30JJIOTOHOCHBIN IJIACT; 8 - KOPEHHBIE TTOPOJIBI.

Pucynok 23 -CxemaTudeckuid pa3pe3 Morpe0eHHON ayuTFOBUAILHON POCCHINU
3on0ta. [lo FO.11. Kazakesuu.
CIOCOOCTBYIOIIEH  3aJIepKUBAHUIO  TSOKEJIONM MHUHEpaidbHOW (pakuuu, WId
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3aKapCTOBAaHHOW C THE3J0BBIM CKOIUIGHHEM TIOJIE3HBIX MHUHepanoB. HWMHorna
32 IUIOTMK OIIMOOYHO  MPUHUMAIOT TJIMHUCTO-WIMCTBIE OTJIOKEHUS  WIH
CKOIUJIEHUSI KPYITHO-00JIOMOYHOT'0 MaTtepuania. Takou MIOTHK JIOXKHBIN.

3anerarolue Ha IUIOTHUKE BAJIyHHO-TAJEUYHbIE OTJIOKEHUS C TPUMECHIO
NeCYaHO-IJIMHUCTOIO0 MaTepualia M I[€HHbIX MMHEpAJOB B MPOMBIILIEHHO-
3HAUYUMBbIX KOHIIEHTPALUSIX HA3bIBAIOTCS neckamu. MOUTHOCTh MECKOB U3MEHSAETCS
OT JIECATHIX JOJIeW MeTpa JI0 HECKOJbKUX METpoB. llecku mepexphiBaloTCs Tak
HA3bIBAEMBIMU Mop@amu, TPEACTABISIIONMMU CcO00H O0O€THEHHbIE IICHHBIMH
MUHEpaJaMi TE€CYaHO-TIMHUCTBIE ocaaku. OOImas MOIIHOCTh aJUTIOBHAIBbHBIX
pocceinieit qocturaet 20M u 6omee.

JlutopajibHblii THN pocchbineid GopMUpPYyeTCs B MPUOPEKHO-MOPCKHUX
YCIIOBUSX MEXIYy JIMHUSMHU MPWIMBA W OTJIMBAa WIM B 30He mpubosi. Pocceinu
CJIOKEHBI XOpOIIO OTCOPTHUPOBAHHBIM MAaTEPHAIIOM M MOTYT COJEpX aTh B
MPOMBINIJICHHBIX ~ KOHIEHTPALUSAX PAaBHOMEPHO3EPHUCTHIE OKAaTaHHBIE 3€pHa
WIbMEHHUTA, MarHeTHTa, PyTWJa, MOHAIUTA, [IUPKOHA W KaccutepuTa. M3BecTHBI
TaKkKe MPHOPEIKHO-MOPCKUE pocchii anma3oB (HamuOws), 30510Ta ¥ TUIATHHBI
(Amsicka). OcoOEHHOCTh POCCHINICH ATOTO THIA - OOJBINAS MX MPOTSHKEHHOCTH B
BUJE€ Y3KUX JIMH3 BJOJb O€peroBod JIMHUHK, JIOCTUTAIOIIas HWHOTJA COTHU
KAJIOMETPOB, MPU MOIIHOCTH MPOYKTUBHBIX JIMH3 BCETO JIMIb OKOJIO 1 M.

JIeAHUKOBBIN THII POCCHINEH CBSA3aH C IIEPEHOCOM U OTJIOKEHUEM
00JIOMOYHOTO MaTepuajia JBUTaBIIMMCA JIbJAOM M TOCJIEIYIOUIUM TEePEMBIBOM
TOoro Marepuana. lIpakThyeckoe 3HaUY€HHE TIIALMAIBHBIX POCCHINEH HEBEJHKO.
M3BecTHBI 30JI0TOHOCHBIE, aiMa3oHOCHble MopeHbl B CIHA. Ilpu mnepembiBe
MOPEHHBIX OTJIO)KEHUH O00pa3oBajlCh MECTOPOXKACHUS (OPMOBOUYHBIX I1ECKOB,
30JI0Ta U MJIATHHBI.

DO0JIOBBIA THH POCCHINEH 0Opa3yeTcsi BAOJIb MOPCKUX MOOEpekuid U B
NYCTBHIHAX MpU MEepeBeBaHUs NECKOB. [IpuMepom SBISIIOTCS 30JO0BBIE POCCHINH
anma3oB B HamuOwuu.

PocceineoOpasyroniue popManuu 1 KOMIDIEKCHI MOTYT OBITh T€0JIOTHYECKUMU
U pynHeIMH. B mepBoM ciyyae aKIeCCOpHbIE MMHEpalbl TOPHBIX TOPOJ,
noJBeprmuxcs (U3MYECKOMYy UM XUMHYECKOMY BBIBETPHBAHHIO, 00pa3oBaiu
KOHIICHTPAIlMU LIEHHBIX MHUHEpPAJOB B POCCHIIUA. Bo BTOpPOM - BBIBETPHUBAHUIO
HIOJIBEPIJINCH PyAHBbIe (KOpeHHBIE) 00pa3zoBaHusi. CBsi3b C ONPEACICHHBIMU Py THBIMH
dbopMalMsIMU M KOMILIEKCAMU OTYETJIMBO TMPOSIBICHA HAa POCCHIMNSAX AIIIOBUHAIBHO-
JIETIOBUAIILHOTO TUIIA.

AJTIOBHANIBHBIE POCCBHIMA  MOTYT (OPMHPOBATHCS Ha OYEHb OOJBIIOM
yIaJeHUH OT MPOAYUUPYIOIIMX UX (opMmanuii ¢ MOJHON yTpaTol CBSA3H C HUMHU.
WM CcTOYHMKOM IIEHHBIX MMHEpAJOB JIMTOPANBHBIX POCCHIIEH MOTYT  OBIThH
AJUTIOBHAJIbHBIE 00pa30oBaHMsI TPUOPEKHBIX pEK, MENIOBHA MOPCKHX OEperoB
BOJIHOTIPUOOWHBINA 006JI0MOUHBIN MaTepuan. Pocceimeobpasyromue popmaru HHOTIa
MPOSIBJIEHBI BBIXOJAMH PYIHbIX kWi B Kiudde. Eie cnoxHee CBI3b JIGTHUKOBBIX U
DOJIOBBIX poOCChIlie ¢ oOpasytouumu ux (opmanusimMd. OHa yCTaHABIIMBAETCS
KOCBEHHO: MO KAaueCTBEHHOMY COCTaBy IIEHHBIX MHHEpAJoOB, TabUTyCy UX
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KPHUCTAJUIOB, 3JIEMEHTaM-TIPUMECSIM U PSIAY APYTUX MPU3HAKOB.
Ponv ceomopghonocuu, mexkmonuku, knumama u cuopozpaguu 8
Gopmuposaruu poccoinet

[ToMrMO T€0NOrHYEeCKMX M PYAHBIX (POpMalUi W KOMIUIEKCOB, MUTAIOMIUX
POCCHINTU 00JIOMOYHBIM MAaTEpUAIOM U IIEHHBIMU MUHEpajiaMH, O0JIbIIOE BIUSHUE Ha
IPOIIECChl POCCHINIE00Pa30BaHMs OKA3bIBAIOT T€OMOP(OIOTHUECKUE, TEKTOHUUECKHE,
KJIMMaTHYeCKHe U Tuaporpaduyueckue GakTopsl.

BbrnaronpusaTHeIM reoMOppOTOTHIECKUM YCIOBUEM (POPMUPOBAHUS POCCHITIEH
B OaccelfHax peK SIBJISIETCS CpeaHEe- W MENIKOTOpHBIM penbed, Korga B pes3ynbraTe
DPO3UOHHON JESITETHHOCTH PEK CO3MAIOTCS ONTHMAJBHBIE TSI POCCHITE00pa3oBaHus
pPaBHOBECHBIE TIPOAOJIBHBIE U TIONIepeuHble mpoduau. KaxxaoMy moHmwkeHuio 0asnca
SPO3UU PEKH COOTBETCTBYET 3PO3MOHHBIN UK. BHayane MHTEHCUBHO yriayOuisercs
pYCJIO pPEKH, MPAKTUYECKH C TMOJHBIM BBIHOCOM MaTepuana, 3aTeM HadyMHaeT
npeobsiagaTh OOKOBAst 3pO3Hsi, COMPOBOXKIAEMAsT COPTUPOBKOM OCaIKOB U 00pa3o-
BaHHEM pOCChINiell. B manmpHememM mpoaonapHbI MPoQuis peKHd BBIPABHUBACTCS U
APO3UOHHAS IEATEIbHOCTh 3aTyXaeT.

B cootBeTcTBUM € XapaKTepOM 3PO3MOHHOI NEATEIbHOCTU BBIACTSIOTCS TPU
30HBI 1) yriyOneHus A0JMH, 2) paciidpeHus A0JIKMH, 3) 3peNbiX J0JuH. B mepBoit ux
HUX BCTPEYAIOTCS JIMIIb TEPPacoBbIE POCCHIIA, BO BTOPOW -pa3HOTHITHBIC
aJTIOBUAJIbHBIE 00pa30BaHus, B TPEThEN - PYCIIOBBIE U JOJTMHHBIE POCCHIMH.

[Ipy mocnemyommMx 3SpPO3UOHHBIX IHMKJIAX MPOUCXOJUT TEPEOTIOKECHUE
MaTepuaga U (OPMHUPOBAHHE HOBBIX POCCHITICH, IOMOJHUTEIHHO OOOTAIICHHBIX
[EHHBIMA MMHEpaJaMd OT pa3MbIBa MNpPEIIeCTBYIOLIEro Lukiaa. [Ipuuem 30Ha
3pEINbIX JOJMH CTaporo HMUKJIA CMEMAeTCsl K MICTOKaM PEeKH HOBOTO IHKIa (puc. 24).
dopmHupoBaHUE JTUTOPAIBHBIX POCCHINIEH MNPOTEKAECT WHTEHCHUBHEE B YCIOBHSIX
pacuJI€HEHHOT0  MPHOPEKHO-MOPCKOTO  penbeda ¢ MHOTOYUCICHHBIMU
KaHbOHOOOPA3HBIMU JIOJIMHAMU PEK.

: _',‘_

._ J ¢ m/'/iﬂ W
30HBI: | - 3penbIX JOJWH HOBOTO ITUKJIA, II - pacmnpeHI/m nomuH, Il -yrmy6nenust nonmus, IV -

3pCJbIX JOJUH CTApPOIo MUKIIA.
Pucynok 24 -I'eomopdonoruyeckast 30HaIbHOCTb. /1o B.M. CmupHogy.

Pocceimm ’siogyuajJbHOr'o THIIA - 06p8.30BaHI/IH pEeaAKuUC. OHHU cCBsI3aHBI C
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JeIHUKOBBIMU (dopmMamMu penbeda. DOJIOBBIE POCCHITM MOPCKUX TMOOEpexHit
3aJIeTaloT B Pa3jIMyHbIX 10 (hopMe JIOHAX.

Ha reomopdonoruro  (penbedooOpazoBaHne) ONpeAesIoniee  BIHUSHHC
OKa3bIBAIOT TEKTOHMYECKHE U KIMMAaTHYECKHe mpolecchl. l3meHeHue 0a3ucoB
3pO3UU TOBTOPSEMOCTh 3PO3HMOHHBIX LHKIOB OOYCIOBICHBI TEKTOHHYECKUMU
OJIOKOBBIMU TEPEMEIICHUAMU, B OCOOCHHOCTH BEPTHKaJIbHBIMU. [Ipy MHTEHCUBHOM
HOTHATHH OJOKOB (POPMHUPOBAIKCH AJUTIOBHAIIBHBIE POCCHINH, a MIPU MOCTENEHHOM UX
OIyCKaHWW M TPAHCTPECCHU MOPsI BO3HUKAIU MPUOpEKHO-Mopckue pocchinu. C
MUKIMYHOCTHIO 3PO3MOHHO-aKKYMYJISITUBHBIX MPOIECCOB CBSI3aHO OMOJAKMBAaHUE U
oOoraieHe pocchlmnei.

Knumaruueckue ycinoBHS ONpEAENSIOT HMHTEHCHMBHOCTb M COOTHOIIEHHE
($U3NIECKOro 1 XMMHYECKOTO BBIBETPUBAHUS. B 30HAaX XOJIOAHOrO KIMMAaTa, Pe3KUX
HepenasoB CyTOYHBIX TEMIEpaTyp M PacCHpOCTPAHEHHS MHOTOJIETHEH Mep3JIOThl
npeoOnamaer (uznyeckoe, TJIaBHBIM 00pa3oM MOpO3HOE, BBIBETPUBAHUE C
oOpa3zoBaHreM Tpy0000JIOMOYHOTO MaTepHaia, ¢ MOCICIYIONUM €T0 UCTUPAHUEM H
rpaHyJisiliuel B Mpolecce MepeHoca peyHbIMUA MOTOKAMH U 000COOJICHHEM IIEHHBIX
MUHEPAJIOB B AJUTIOBUATBHBIX POCCHITISX.

Haubonee 6naronpustHO# A1 UX GOPMUPOBAHUS SIBISETCA 30HA YMEPEHHOTO
KJIMMara, coderaromas (U3NYecKoe M XMMHUYECKOE BBIBETpHBAaHME. B rymMuaHBIX
30HaX C MYCCOHHBIM KJIMMAaTOM, TJ€ HMHTEHCHUBHO MPOUCXOIUT XHMHUYECKOE
BBIBETPHBAHUE, CHaYaIa 00pa3yroTcs KOpbl BBIBETPUBAHUS, 00OTaIlleHHbIE [IEHHBIMH
MHHEpaJlaMd. 3aTeM B CJly4ae HX pa3MblBa U MEPEOTIONKEHHS OOJIOMOYHOTO
MaTepuaga MOTYT o0Opa3oBaThCsl NPHUOPEKHO-MOPCKUE, pEXE aUTIOBHAIbHbIC
POCCBIINH.

['uaporpaduueckue U TUIPOre0JUHAMUYECKHE YCIOBUS OKa3bIBAIOT BIUSHUE
Ha MPOLIECCHl MEpPEeHOoca U OTIOXKEHHUS 0010MouHOro Marepuana. C Ce30HHBIMU
KOJICOAHUSIMU BEJIMYMHBI CTOKA PEK CBA3BIBAIOT IEPEMBIB 00JOMOYHOTO MaTepuana
1 00pa3oBaHNE AJTIOBUAIBHBIX POCCHINEH.

['upporeogunamuueckuit pakTop, 0OyCIOBICHHBINA MPWIMBAMUA U OTIMBAMH,
MOPCKUMH TEUEHHMSMH, PA3IUYHON IUIOTHOCTBIO BOIBI, MOP(OJIOTHEH MOPCKOTO

JHA, TMpeoOJaJarolIMM HalpaBJIE€HUEM BETpa, BIMSIET Ha (QOpMUpPOBaAHUE
pUOPEKHO-MOPCKUX POCCHITEH.

Mopdghonozus, pazmepvi u MuHepanbHuILL COCMAB POCCHINEN AIMA308, 30J10Mmd,

UTbMeHUma u pymuia

PocchimiHbIe MECTOPOKIECHUS OTINYAIOTCA OT KOPEHHBIX MPUIIOBEPXHOCTHBIM
3aJleTaHieM M OTHOCHUTEIBHO MPOCTON MOp(dOIOTHed NPOMTYKTUBHBIX 3aJIekKeH,
MO3BOJIAIOIINX MX pa3padaThiBaTh JPa)KHBIM, SKCKAaBATOPHBIM, OyJIbI03EPHBIM WIIH
JIPYTUM 3KOHOMUYECKH 3P(HEKTUBHBIM CIIOCOOOM.

He wmenee BaxxHOW OCOOCHHOCTHIO POCCHITICH SBISETCS MPOCTOM COCTaB
IIEHHBIX MHHEPAJIOB, W3BJIICUEHHWE KOTOPHIX OCYIIECTBISETCS B OOJIBIIMHCTBE
CIIy4aeB JCIICBBIM W BBICOKOMPOU3BOIUTEIHHBIM TPABUTAIMOHHBIM CITIOCOOOM 0€3
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NpEeABapUTENILHOTO  HU3MEJbYEeHHS  00JIOMOYHOro  Marepuana. HawuOosbinee
MPAKTUYECKOE 3HAUEHHE U BBICOKYIO IIEHHOCTh UMEIOT POCCHINU ajIMa30B U 30J10Ta, a
TaK)Xe UJIbMEHUTA U PYTHUJIA.

Pocchinu anmazoB 00pa3oBajduch B pPe3yJIbTaT€ WHTEHCUBHOIO (U3HKO-
XUMHUYECKOTO BBIBETPUBAHUS aIMAa30HOCHBIX KUMOEPJIMTOBBIX M JAMIPOUTOBBIX,
TPyOUaTHIX M KUJIOOOPA3HBIX TEN, MOCIEIYIONTUX MPOIIECCOB pPa3MbIBa, MepeHoca 1
OTJIOKECHUS TIPOYKTOB BHIBETPHBAHUSI.

W3BeCcTHBI AIOBUATIBHBIC, JICTIOBUAIBHBIC, ATIOBHAIBHBICE W TPHOPEKHO-
MOPCKHUE POCCHINH aJIMAa30B. DIIOBUAIIBHBIE POCCHINH 3aJI€ral0T HEMOCPEACTBEHHO Ha
aJIMa30HOCHBIX Tesax. OT HUX B BUJE NUIEH(OB MO CKIOHAM BOJOTOKOB CIYCKalOTCA
NETIOBUANIBHBIE  POCCHIIA W Jlajiee MO0 PEeYHOM TUAPOCETH  PpPa3BUBAIOTCS
aJTIOBUANIbHBIE pocchinu. [Ipy TpaHCHOPTHPOBKE MaTepuaa aiMasbl, Kak caMble
TBEpJbIE MUHEpaAIbHBbIC 00pPAa30BaHMS, MEHBIIIE BCETO IMOABEPTAIOTCS Pa3pyIICHUIO.
WX KOHIIEHTpalluy yBEIMYUBAIOTCS B HIDKHUX YaCTSIX POCCHINIEH W MAjaloT 0 Mepe
yIaJeHuss OT KHUMOEPIHMTOBBIX U JIAMIIPOUTOBBIX TPYOOK. WM3BecTHBI apeBHUE
UCKOIaeMbie pocchinmu anma3os (Butarepcpanna, FOAP), B KOTOpBIX 00JIOMOYHEIH
MaTepHua CLIEMEHTHUPOBAH U MPEBPAILIEH B TBEPYIO OPOAY, U COBPEMEHHbBIE POCCHI-
U, CJIOKEHHBIE PHIXJIBIMU 00Pa30BaHbBIMH.

[IpombInuieHHOE coniepkanue aniMa3zoB udMensiercs ot 0,0510 1 kap. B 1 M
neckoB. Merpuueckuii kapat coorBerctByer 200 mr. CnyTHHKaMHM ajiMa3oB
SIBJISIFOTCSI TTUPOII, WUIBMEHUT, PYyTWI, IIUPKOH, MAarHETUT, XPOMIUOTICH]I, TIEPOBCKHUT,
IITTUHEb | JIP.

30/10TOHOCHBIE POCCHINM, KAK U aJIMA30HOCHBIE, TAK)KE MOTYT OBITH
AFOBUAITLHBIMHY, JIEITIOBUATBHBIMHA, aJUTFOBUATLHBIMU U INTOpATbHBIMU. CaMblie
pacnpocTpaHEHHbIE U 3HAUUTEIIbHBIE TI0 pa3MepaM ajuTIOBUaIbHbIE pocchinu. B
Poccuun umerotcst poccwinu 30710Ta Bcex TUnoB. OHu HaxonaTcs B BoctouHoi
Cubupu u Ha JlaneHem Boctoke. [1Inpoko u3BeCcTHBI pocchinu OacceitHa

bonaitbo  (JleHckuit  paiioH), MPEACTaBIAIONIEIO  COOOW  TIIyOOKO
pacuiieHeHHOe Hu3Koropbe. [Tanenue tanbpBera p. bogaiibo n3mensiercs ot 2 M/kM B
HIOKHEM TedeHuH, 10 18 m/kM B BepxoBbe. Pocchilin 3ajieraroT Ha Teppacax W B
rIyOOKUX TalbBerax . JmimHa TeppacoBBIX POCCHINIEH COTHA METPOB.

HaunGounpiryto  MpOMBIIUIEHHYIO II€EHHOCTh MPEJCTaBISAIOT MNOrpeOeHHbIE
pocceimu. I[lo rpaHymoMeTpUuecKOMy COCTaBy W OKAaTaHHOCTH BBIICISIOTCS
rajiedyHple, BAIyHHO-TAJIYHbIE W MIeOCHUCThIC TIacThl (puc. 25). B mepBbix aByX
MOBBIIICHHbIE KOHIIEHTPALIMU 30JI0Ta CBSI3aHBl C TJIMHUCTBIM MaTepualioM; B
1IeOCHUCTHIX MJIACTaX OHU MIPUYPOUCHBI K UX HIKHEH YacTu.
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v

@ - TAICYHO-BATYHHBIN IUIACT, 6 - IEOCHHCTBIA TUIACT, 6 - KOHIICHTPAIWS 30710Ta B TPEIMHAX IUIOTHKA, & -
HAIUTOTHKOBAsT KOHIICHTPAIHS; O - MHOTOC/IONHBIE TaleUHO-BATyHHBIE TUIACTBI, / TIHMHBL, 2 - Wi, 3 - Tieckut; 4 —
TaybKa; 5 -BaTyHBI, 6 - TpeOHM; 7 -KOPEHHBIE TIOPOTIBT; 8 -30710TO.

Pucynok 25 -Turibl 30JI0TOHOCHBIX 11acTOB. /1o K Cuntoeunoti.

Pocchinu wWiIbMEHUTa W PYTHJIA SBISIIOTCS OCHOBHBIM HCTOYHUKOM
MOJIyYeHUS TUTAHOBOTO ChIpbsl. [J1aBHOE NPOMBIIUICHHOE 3HAYEHHE HMEIOT
MPUOPEKHO-MOPCKUE  WIBbMEHUT-PYTHJI-LIMPKOHOBBIE  POCCHIMM, &  TaKke
KOHTHHCHTAJIbHBIC (AJUTIOBHAJIGHBIE W AJUTIOBHAILHO-JCITIOBHAIBHBIE) POCCHITTH
wibMeHuTa. B Poccum  mpeoOmamaior  apeBHHE  MOTPEOCHHBIE  POCCHITH
Me30KaitH03051. CoBpeMEHHbIE MPUOPEKHO-MOPCKHUE POCCHIMH KPYIMHBIX Pa3MepoB
pacmpocTpaHeHbl B ABCTpaiiM, a TakkKe Ha BOCTOYHOM moOepexbe KamuaTku, Ha
nodepexbsix banruiickoro, YepHoro m A30BCKOI0 MOpEH. DTH POCCHINM MOKa HE
HAaXOJIAT MPAKTUYECKOTO UCTIOIb30BaHUS.

Pocceimu  dopmupoBanuck Ha  miarpopmax — OpH  JICHYJAIMOHHO-
AKKyMYJISITUBHBIX MpoLeccax: MpuOpeKHO-MOPCKUE B MEPUOJI TPAHCTPECCUU MOPS, a
KOHTUHEHTAJILHBIE POCCHINM B YCJIOBHSX perpeccupyromux mopei. [Ipubpexno-
MOPCKHE POCCHITIM TPEACTABISIOT COO0N IJIaCTOOOpa3HBbIE TEepeCIanBaIOIIUECS
3aJIeKW TIECKOB MOIIHOCTBIO B JECATKA METPOB, MPOTSHKCHHOCTHIO MHOTHE
KHJIOMETPHI TIPU IMHUPUHE B COTHU MeTpoB. [1o coctaBy oHu kBapieBsie. [lone3nbie
MUHEpajbl - WIbMEHUT, PYTHI, JIEUKOKCEH, LIUPKOH C pa3MEpPOM OCHOBHOW MAcCChI
3eped 0,05-0,15mm. Coaepxanve TUTAaHOBBIX MUHEpasioB u3MeHsiercs oT n*10 mo
n*100 kr/m>. Takue pOCCHINK U3BECTHBI B bacceiite p. CamMoTkaHb (YKpauHa).

KoHTHHEHTanbHbIE POCCHINIM WIBMEHUTA CBSI3aHBl C TIEPEMBIBOM KOPBI
BBIBETPUBAHUSI, pAa3BUTOM Ha YJIBTPAOCHOBHBIX M OCHOBHBIX MAaCCHBaX W
comepkamie 3epHa wWiIbMeHHTa. Pocceimu (HOpMHUPYIOTCST B JOJMHAX peEK.
[IponykTuBHBIE Tema WMET (OPMY JICHTOBUIHBIX W3BWIHCTBIX 3alIekKed C
TOPU30HTAJIBLHOW MM KOCOM CIIOMCTOCTHIO, CJIO’KEHHBIX KBApIIEM, MOJIEBBIM IITTATOM
u kaomuautoM. Conepkanue miabMeHuta 10 100-200kr/m . [Ipumepom ciryKut
Wpmianckas ayuiroBUagbHas POCCHIIb.

Pocceimm npyrux 1ieHHbIX MUHEPAJIOB: TUIATHHBI, KACCUTEPUTA, BOJIb(ppaMuTa,

TaHTAJUTA U KOTYMOHWTA, MOHAIIUTA ¥ MUPOXJIOPA BO MHOTHX pailOHAX 3eMHOTO I1apa
y>Ke 0TpaOOTaHBI.
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Pocceimy miiaTHHOBBIX MHUHEPAJIOB aCCOIUUPYIOT C IYHUTAMUA U APYTHMH
YJIBTPAOCHOBHBIMH TTOPOJIaMHU, CJIATAlOIIMMK OOIIMPHBIE MO TUIOMAA MAacCUBHI B
IPaHYJIUTO-THEHCOBBIX M 3€JICHOKAMEHHBIX MOSCAX, BO BHYTPHUIUIMTHBIX pU(TaXx,
TPanmoBBIX TMPOBMHUMNA M 30HAX aKTHUBU3ALMHU. V3BECTHBI H3IIIOBUANIBHBIE,
JIEMIOBAAIbHBIC W HamOoJiee TMPOIYyKTUBHBIE aJUTIOBUANIBHBIE pocchiin CpemHero
VYpaua.

OJIOBOHOCHBIE POCCHIIIM B pAlle CTpaH JO CUX IOp HMEIOT Ba)KHOE
OpPOMBIIIUIEHHOE  3HayeHue. OHM  00pa3oBaiuChb 33 CYET BBIBETPUBAHMUS
MEerMaTUTOBBIX, TPEH3CHOBBIX W THUIPOTEPMAIBHBIX MECTOPOXKIACHUN OJIOBA.
W3BecTHBI KOHTHHEHTAJIbHBIE M MPUOPEKHO-MOPCKHE POCCHITU. DIIIOBUATBHBIE U
JETIOBUANIbHBIE POCCHIMHU (POPMUPOBATHUCH B 30HAX TYMUJIHOTO KiIuMaTa. MoOIHOCTh
ux gocturaet n*10 M. CpennHee coaepkanue kaccuteputa coctasiser ot 0,510 6
kr/m°. COBMECTHO C KACCHTEPHTOM BCTPEUAIOTCS BONB(PAMHT, LICCIUT, KHHOBAPH,
IUPKOH, 30JIOTO, MAarHeTUT, TOMAa3 ¥ TYPMAIMH. AJUTIOBHAIBHBIE POCCHITH
XapaKTEPU3yIOTCS MEHBIIMMH 3HAUEHUSIMU MOIIHOCTU M COJACPKAHUS KaCCUTEPUTA.
CoBpeMeHHbIE POCCHINN ATHX THIOB W3BecTHHI Ha UykoTke ([IbIpkakaiiCKuit pyIHBIH
y3en), B SIkytuun  (MHOTOsIpycHasi pocchinb - Tenkenu), B MHP (MomoTto).

Cpenn mpuOpEKHO-MOPCKHX — POCCHITIEH, pacmpocTpaHeHHbx B HOro-
BocTounoii A3un, Bce Oosibliiee 3HaU€HHE TPUOOPETAIOT POCCHINU MOTPYKEHHBIX Ha
MOPCKOE JTHO PEUHBIX JIOJIMH, BIAIOIIUXCS B MOpe Ha 5-15KM oT Geperoroil JIMHUM.

Pocceinmu Bonmb(dpamuTa, moOHepHTa, IIEETUTa, TAaHTAIWTA M KOJIyMOuUTa
UMEIOT OrPAHUYEHHBIE Pa3MEPhI, YTO OOBSICHAETCS CIIOCOOHOCTHIO KPUCTAIIOB ATUX
MUHEPAJIOB MPHU NMEPEHOCE K NEPEU3METbUYCHUIO, T.€. K IEPEXOAY B He- U3BJICKAEMbIe
nuiaMoBbie  (opMbl.  JlenoBUaNbHO-AITIOBHAIBHBIE  BOJIB(PAMOBBIE  POCCHINH
pacnpocTpaHEHbl Ha JKWJIbHBIX M IITOKBEPKOBBIX PYIHBIX moisx LleHTpambHOTO
Kazaxcrana, 3a6aiikanbs u B [Ipumopckom kpae.

Pocceimu TanTanuTa, KOJIyMOUTa ¥ MMUPOXJIOPA AHATIOTUYHOTO TUTIA U3BECTHBI
B Hurepumn, 3aumpe u bpasunuu. IIpubpexHO-MOpCKHE pPOCCHINM MOHAIMUTA,
coaepxaiero peakue 3emu, pacnpocrpanensl B KHJ/IP, Unnonesun, Uuanu u
bpaszunun.

Jdexuusi 8. METAMOP®OTI'EHHAS I'PYIIIIA MECTOPOXJIEHUI

MertamopdorenHoe pynoo6pa3zoBaHue, HAaUMHAsE CO BTOPOH MoJIOBUHBI XX B,
BBI3bIBACT BO3PACTAIOLINN UHTEPEC KaK CO CTOPOHBI T'€0JIOrOB, TaK U CIEHUATNCTOB
[0 TEXHOJIOTUU JOOBIUM U MepepadOTKHU MOJIE3HBIX UCKOMAEMbIX. DTO 00bICHAETCHS,
IJIaBHBIM ~ 00pa3oM, YHUKaJIbHOCTBIO  METaMOP(POTEHHBIX  MECTOPOKICHHM,
HampuMep, JKenes3a, 30JI0Ta U ypaHa, W aJeKBaTHBIMH THUTAHTCKHUMH pa3MepaMu
TOPHOJOOBIBAIONINX TPOU3BOJICTB, TO3BOJSIONIMMH  CHIDKATh KayeCTBEHHBIC
KOHJMIIMOHHBIC MTapaMeTPhl 1 COOTBETCTBEHHO BOBJICKATh B OTPAOOTKY 3amackl py/,
paHee CYMTABIINECS HEMPOMBIIIICHHBIMHU.

MetamopdoreHHbIE MECTOPOKACHHS 00pa30BaIUCh B SHJOTEHHOM PEXHUME B
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abuccalbHOM U yJibTpaaOucCalbHON 30HAX 36MHOW KOPBI MOJ JAEMCTBUEM BBICOKUX
TEeMIIepaTyphbl U JaBJICHUS, a TAK)Ke MUHEpPaTU30BaHHbIX pacTBopoB. CormacHo S.K
beneBueBy, kiacc MeTamMOp(OTreHHBIX MECTOPOXKICHUH TMOApA3ACIsIeTcs] Ha TpU
nojkiacca: mMeramopdu3oBaHHbIe, METAMOP(PUUYECKUE U YIbTpaMcTaMOphUUYECKUE.
Metamoppu3oBaHHBIE ~ MECTOPOXKIEHUS  CPOPMHUPOBAINCH B  pE3yJibTaTe
METaMOP(PUIECKON  TEPEKPUCTALIU3ANNA  HCXOAHBIX  TIOPOJa, OOOTaIeHHBIX
PYIHBIMM  KOMIIOHEHTaMH, W TMOJE3HBIX  MHUHEPAIBbHBIX  CKOIUJICHUI.
Meramopdudeckne  MECTOPOKICHHS  CBSI3aHBI ¢ MEPErpyNIUpPOBKOM U
HOBOOOpa30BaHMAMHM  MHHEpPAJIOB B  TOPHBIX  TOPOJAAX,  IMOJBEPIIIMUXCS
metamoppusmy. K ynpTpameraMopPuUUecKUM  MECTOPOXKACHHUSIM  OTHOCSTCS
peaKoMeTallIbHbIE IPaHUTHI, PEAKOMETAITLHO-PEIKO3EMENIbHbIE UHOT A
YPaHOHOCHBIE AJIbOUTUTHI, PEIKOMETAJUIbHBIE, MYCKOBUTOBBIC, XPYCTaJICHOCHbBIE U
KepaMHUUYECKHE TerMaTUThI, MECTOPOXKICHUS 30J10Ta, MEAW U PTYTH B Oepe3uTax u
JMCTBEHUTAX, PACCMOTPEHHBIE HAMU B COOTBETCTBYIOIINX F'€HETUUYECKUX KJIaccax.

Yecnosusa oopaszosanus u 2eoni02uueckoe nonoxcenue
Memamophuueckux u Memamophu3o8aHHbIX MeCHOPOIHCOCHU

MeTamopdoreHHbIe MECTOPOXKIECHUSI IIMPOKO PacHpOCTpaHeHa Ha IIUTaX U
KPUCTAITTNYECKHUX OCHOBaHUSX TPEBHUX mwiathopmM, CJIO’KEHHBIX
Metamoppuyeckumu  popmauusMu  mopoA. M3HayanbHO, A0 PErHOHAIBHO-
MeTaMop(puYecKux mpeoOpa3oBaHuid, 53TU (oOpMaluu TMPEACTABISIN  COOOMU
BYJIKAHOT€HHBIE, BYJIKAHOT€HHO-0CAI0YHBIE M OCAI0YHBIE TOJIIN OPO/I.

[Iporeccel pernoHaIbHOrO0 MeTamMopdu3Ma, MPOTEKaBIIME B JOKEMOpPUH B
TeueHue Oosee 3 MIIpA. JieT, ObUIM 00YCIOBIEHBI MHTEHCUBHBIMHU, HE UMEHOIIUMU
cebe paBHBIX B TOCIEAYIONIUE TEOJOTHYECKUE SIOXH, MPOSBICHHUSIMH TETJIOBBIX
MOTOKOB 3eMJM U BynkaHuzMa. OOpa3oBaHHe METaMOP(POTEHHBIX MECTOPOKICHHI
MIPOMCXOIMIIO HAa BCEX JOKEMOPHUICKUX KOHTHHEHTaX npu Temreparypax ot 100 mo
850 <. Ilo sromy dakropy MeTamOphOTCHHBIE MECTOPOXKIACHUS ICISITCS Ha TPH
rpymmel: ¢anmii Hu3kux (ot 100 no 450 T); cpemnux (450 - 650 €) u BhICOKHX
(600 - 850 €) Temnepartyp.

QanusiM  HU3KUX TEMIIEpaTyp OTBEYAIOT JIO3EJICHOCTAHIIEBass M 3€JICHO-
ciaHeBas (anuu, CpelHUX TeMIeparyp - 3muaoT-ampubOonuToBas moadamus u
BBICOKHX TeMIepaTyp - aM(puOOIMTOBas ¥ TPaHyINTOBAs BaIuu.

[TomMuMO BBICOKOM TeMmIepaTypbl U COOTBETCTBYIOIIETO TINyOMHE TIeocTa-
TUYECKOTO JABJICHUS BAXKHYI0 METaMOP(PHU3YIOIIYI0 pOJIb HUIPaId XHUMHUYECKU
aKTUBHBIE pAcCTBOPbl M  (IIOMABI, COCTOSIBIIME W3 BOJBI, YIJIEKUCIOTHI,
CEpOBOIOPOA, TAJOT€HOB M KOMIUJIEKCHBIX HOHHO-MOJIEKYJISIPHBIX COEIWHEHUH.
PactBopbl 1 (hronapl HAXOAWIMCH B HEPABHOBECHOM C BMEMIAOIIMMHU TOPOJIaMHU
(U3UKO-XUMHYECKOM COCTOSIHHH, YTO O0YCIIOBIIIO MX PYAHYIO MUHEPAIU3AIIUIO.

Metamop¢du30BaHHBIE MECTOPOXKIEHHUS IO COCTAaBy HCXOJHBIX TOPOA U
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NEPBUYHBIX PYIHBIX 00pa3oBaHUN OOBEIUHSAIOTCS B TPU TPYIIBI. OCATOYHbIE,
BYJIKAHOT€HHbIE U MarMaTOreHHBIE.

Pyanbie BemiecTBa MeTaMOP(U30BAHHBIX MECTOPOXKICHUN MEepBOHAYAIBHO
JUIUTENIbHO HAaKaIUTMBAJIUCh TPHU BYJIKAHOTE€HHO-CEIMMEHTAIIMOHHBIX MpOIleccax.
[Tocnemyromue pacTBOpEHUE U MEPEKPUCTAIUIMIALUS UCXOTHBIX MOPOJ MPHUBEIU K
MeTamopdudeckoil nuddepeHan B HIX pyIHBIX MUHEPAIbHBIX KOMIOHEHTOB.
OTO MO3BOJSIET CYUTATh METaMOpP(U30BaHHBIE MECTOPOXKIECHUS TMOJUXPOHHBIMHU H
MOJIMTE€HHBIMU 00pa30BaHUAMU. PynHbIE TeNa 3TUX MECTOPOXKACHHUM MPEICTaBISIOT
co0oMl mIacToBble, MHOTJA CTPATU(POPMHBIE 3aTEKH.

Bce Tpu rpynmbel  mMeTamMOp(PHU30BAHHBIX  MECTOPOXKIECHUU  SIBISIOTCA
NPOU3BOJHBIMU  pPETHOHAIBHOrO  MeTamopduisma. B rpynme  ocamodyHbIx
METaMOP(PHU30BAHHBIX MECTOPOXKJICHUM, KpOME TOro, MOTYT OBIThb BbIJCIICHBI
MECTOPOXKICHHS, C(POPMHUPOBABIIHNECS B PE3YJIbTaTE KOHTAKTOBOIO MeTaMOppu3Ma.
Haubonbinee npakTuyeckoe 3HAYEHHE HUMEIOT PErHOHATbHO-METaMOpP(PHU30BaHHbBIE
MectopoxaeHus. OHM o00pa3yloTcs B 3€JICHOCIAHIEBOM, amM(puOOIUTOBON U
IpaHyJIUTOBOU (harusx.

Mecmopoorcoenus 3enenocianyesoil @ayuu PEruoHATBHOTO MeTamMopduzMa
CBA3aHbl C  3€JICHOKAMEHHBIMU  BYJKAHOTEHHBIMU TMOSICAMU M KBapIIMT-
KOHTJIOMepaToBoi popmanmeit nmopo. IlepBrie 3aneraloT B CHHKIMHAIBHBIX 30HAX U
OOBEIUHSIOTCS B JKENE3UCTO-KPEMHHUCTYI0 U 30JI0TO-KBapleByl (opmanuu.
OpyzneHenue mpUYpPOYEHO K CKIAgKaM TedeHus. [IpuMepoMm MecTopokIeHui
KeJIe3UCTO-KpeMHUCTON (opmanmu ciyxat mectopoxaenuss KMA, Kpusoii Por,
Xamepcnn (ABCTpanus); MECTOPOXKICHHS 30J0TO-KBapIIEBOM (hopMaIliy U3BECTHBI B

Bocrounoit Cubupu, Kaname ([lopkpromaiin). Bropeie - pacronoxeHsl B
MOHOKJIMHAJIBHBIX 30HAaX PACCIIAHIICBaHUs U OOBEIMHSIOTCS B JBE PYIOHOCHBIC
dopmaiui - 30JOTOHOCHBIX KOHIJIOMEPAaToB (YHHKAJIBbHOE MECTOPOIKICHHE

BurtBarepcpann B FOAP, Tapksa u [Ipectea B ['ane) 1 ypaHOHMOCHBIX KOHIJIOMEPATOB
(bnarina-Pusep B Kanange).

Memamopghuzosannvie mecmopoocoenuss 6  ampuoborumosou  ayuu
NPEICTaBIICHbl IBYMS PYIHbIMU (OpMALMSMU: 30JI0TO-CIAHIIEBOM U KEJIE3UCTO-
KBapLUUTOBOW. 30JIOTO-CJIAHIIEBAas CBsA3aHA C UEPHOCIAHIIEBOM Qopmainuet u
o0Opa3yeT CIIO)KHOIUCIONMPOBaHHbBIE 30HbI. K Helt oTHOCSTCS MecTopoxkaeHus: Cyxou
Jlor (Bocrounas Cubups), Xoymcreiik (CIIA). JKenesucrto-kBapiieBas (opmariys
accoIMUpyeT ¢  TpaHUTO-THEWcOBOoWl  Qopmarmeii. Ee  MecTopoxaeHus
(Kocromykmickoe, Kosnbekuit n-oB, [IxanneH-Jleiik, Kanaga) 3aieraror B KyIoJnax,
0JI0Kax, BBICTYMAaX KpHCTAIMYEeCKOoro (yHaameHTta. OpylaeHeHHe MNPUypOYEHO K
M30KJIMHAJIBHBIM CKJIaJIKaM, CTPYKTypam OyauHaxa.

Memamopgu3zosannvie mecmopodcoeHuss 8 epanyiumosol ayuu SBISIOTCS
no Qopme 3amexell W ycioBHSM 3aieraHus crpatudopmubiMu. HambGonee
NPEACTABUTENbHBl ~ MECTOPOXKAECHUS  CBHUHIOBO-IIMHKOBOM H  30JIOTOPYIHOM
dbopmartuii, 3aneraroiiye B 30HaX CMSATHUSA, CI0KEHHBIX THEHCO-aM(pUOOIUTAMHU.

st MecTOpOXKJIeHU 3TUX (opMalMii XapaKTepHO Pa3BUTHE PYIOHOCHBIX

87



CKJIQJIOK BOJIOYEHUS U CTPYKTYp OyauHaxa. Hanpumep, MecTopoxaeHUsI CBUHIIOBO-
uHKOBOM (opmanuu - I'opeBckoe (Oacceirin pexku Amnrapel) u bpoxeH-Xwuini
(ABctpanus), 3omoropyaHor ¢opmaiuu - CoBerckoe (Bocrounas Cubups) u
benauro (ABctpanus).

KoHTakTOBO-MeTaMOp(U30BaHHBIE MECTOPOXKICHUS PACCMOTPEHBI B JIPYTUX
TeHETHYECKUX KJIaccaX. OJTO CKAapPHOBO-MAarHETUTOBBIE PYIbI MECTOPOKICHHMA
HOxnoit  SAxytun, Kypeiickoe rpaguToBO€ MECTOPOXKACHHE, BaHAIUEBOE
mectopoxaenre Mmunacparpa ([lepy), HEKOTOpbIE MECTOPOXACHHUS KOpPyHAA |
HaX/1aKa.

Meramopduyeckne MECTOPOXKICHUSI CBSI3aHbI C JAMHaAMOMeETa-MOp(GUYECKON
(mTMCIOKAIMOHHON) W TepMOMeTaMOp(UYECKOW; TrpynnamMu MeTaMoOp(HUYSCKUX
dopmarmii. OHM 00pa3oBaJiUChb B pe3ysibTaTe MOOWIBHOW KOHLIEHTpAIUU
pPAcCesSHHBIX PYIHBIX KOMIIOHCHTOB TMPU METACOMATHUYECKHX TMPOIECcax WIH
OTJIO’KEHUU B OTKPBITHIX MOJIOCTSIX, a TAK)KE BBIHOCA TTOPOI000Pa3yIOLIUX BEIIECTB.

JlucnokarmoHHbI METaMOP(PU3M XapaKTEPU3OBAJICS YCKOPEHHBIM
BO3pACTaHUEM JIaBJICHUS TI0 CPABHEHHIO C TEMIIEPATYpPOH, pa3BUTHEM MPOTIKEHHBIX
30H CKJIATYaTOCTH U Pa3pbIBHBIX JUCIOKAIUH.

OOpazoBanue TepMomeTamop(duueckoil rpymmbl GopMaluii  CBS3aHO C
BJIMSIHUEM KOHTAKTOBOTO MeTamopdu3Ma U CONpPOBOXKAAETCS OoJjiee OBICTPhIM
BO3pacTaHUEM TEMIlepaTypbl ¢ TJIyOMHOM, 4YeM JaBJ€HUS B  YCIOBHUSX
pPErHOHATLHOTO MeTaMopdu3Ma. BOKpyr rpaHUTOUIHBIX HHTPY3UBOB (hOPMHUPYIOTCS
KOHIEHTPUYECKUE 30HBI 3K30MeTaMoppuueckux (Qopmammii OT THEHCOB [0
buIuTOB.

B kadectBe CaMOCTOSITENBHBIX METAMOP(DHUUECKUX PYIOMPOTYKTHBHBIX
dbopmaiinii, UMEIIIUX BaXXHOE MPAKTUYECKOE 3HAUEHHUE, BBIIEISAIOTCS IpaduToBasd,
abpa3uBHasgs W  KHAaHUT-CWJUIMMaHUTOBass.  MecropoxaeHuss  rpadpu-  Ta
ampubonuToBOl danuu, 3ajerarwiire B APeBHUX MeTamopduieckux ¢dopmalusx,
U3BECTHBI Ha YKpauHe, B Bocrounoit Cubupu, Ha JlanbHem BocTtoke. AOpa3uBHas
dbopmanms mpeacTaBieHa MECTOPOXKICHUSIMI KOopyHaa U Haxnaka ([Ipuuprsmickoe,
Poccus; Caramamm, o. Manarackap), KHAHUT-CHJUIMMAHUATOBAas  QopMarius
00BETUHIET MECTOPOXKACHUSI BHICOKOTIIMHO3eMHUCTOrO chipbsi (KeitBckue, Kapenus;
o. Hakcoc, I'perus).

Kpome yKa3aHHBIX PYIOTIPOTYKTUBHBIX dhopmanmii IIUPOKOE
pacnpocTtpanenue umeror mpamopsl (Kapemusi, Ypan, Cpennsisi A3usi), KBapIUTHI
(IoxmmHcKoe, Kapenws), smMbl (Mectopoxkaenue ropsl [lomkoBauk, FOxHbI Ypar,
KonbiBanckue, Aunrait), kpoBenbHble cmaHiel  (Jlapckoe, KaBkaz).  Mpamopuol
NPEACTAaBISIIOT  COOOM  MEpeKpUCTAIM30BaHHbIE B  Ipolecce MeTramopdusma
M3BECTHSKH; K6apyumbvl- METaMOp(UUecKre MpeoOpa3oBaHHbIE B TECUAHUKW, AuMA -
MeTaMOP(U30BAHHBIE BYJIKAHOT€HHO-OCAJIOUHbIE KPEMHHCTBIE TOPOMBI, KpOGEIbHbIE
CIaHYbL - TMTHAMOMETaMOP(PU30BaHHbIE TIIMHUCTHIE OTIIOKEHHS.
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Mopghonocusn u eewyecmeennvlit. cocmae IHcene3opyoHbIX, YPAHOEO-
30710MOPYOHBIX, MAP2AHUEBOPYOHBIX U 2PAPUMOBBIX MECHOPOIHCOCHUT

Cpemn MeTaMOp(OTreHHBIX PYIHBIX O0pa30BAHMI HAWOOJBINCH MPOMBIILIICHHON
3HAYUMOCTBIO  XapaKTEPU3YIOTCS MECTOPOXKICHUSI IKEJIE3UCThIX KBApIMTOB U UX
MPOU3BOIHBIE - MECTOPOXKJICHUSI OOTATHIX JKEJE3HBIX PYI.

MecToposkaeHusi :KeJIe3UCTHIX KBAPHHMTOB O00Opa3oBAIMCh B JOKEMOpUM B
nporiecce Meramopdmsma (0T Qammu 3eJIeHBIX CJIAHIIEB J0 TPaHYJIHTOBOM)
XEMOTE€HHBIX, XEMOTCHHO-TEPPUICHHBIX M XEMOT€HHO-BYJKAHOTEHHBIX 0caaKoB. OHH
o0pa3yroT  KpymHble  kene3opyanbie  Oacceiinbl  (KMA,  Kpuopoxcko-
Kpemenuyrckuii), mosica (B Kaname - mosic JlaGpamop), paiionsl (Xamepciu B
Anctpanuu). B 3eneHocnaHieBoil  ¢aiuu  paHHEr0 POTEPO30s HM3BECTHBI
MECTOPOXKIICHHUS KEJC3UCThIX KBApIMTOB KpuBopoxckoro tuna (KMA, Kpusoii Por);
B aM(UOOIMTOBOM, TaKkKe paHHENPOTepo30ickoil, - Kocramykiickoe u OneHeropekoe
(Konbckuii 1-0B); B TPaHyJIMTOBOM (hattiu apxest - Taparaiickoe, MapHyIoibCKoe.

Xenezuctpie KBapUUTBHI ClAraloT CTPaTH()OPMHBIE CIOKHO IHUCIOLMPOBAHHBIE
miacTel  MoOmHOCTRIO OoT N*10 mo nm* 100 M. Pyner  xapakrepusyrorcs
JIMHEMHOIIOIOCYaThIMU M IUIOMYaThiMU  TeKCTypamu. [Ipociion mpermMyiiecTBEHHO
MarHeTUT-TEMaTUTOBOIO COCTaBa 4YEPEOYIOTCS C MPOCIOSAMHU, COCTOAIIUMH B
OCHOBHOM M3 KBapla, xjoputa v OuoTUTa. OHM HMEIOT Pa3IM4YHbIE CTPYKTYpBI:
MarHeTUTOBBbIE - KPUCTAIIOO0IACTOBYIO, T€MAaTUTOBBIE - JIEMUI00JACTOBYIO,
KBaplEBbIE - POTOBUKOBYIO.

[Io COOTHOIIEHHIO MOIIHOCTH, COCTaBy IPOCIOEB, MX TEKCTYpPHO-
CTPYKTYPHBIM OCOOCHHOCTSIM BBIJEISIOT TPU OCHOBHBIX THIIA IKEJIE3UCTHIX
KBapIMTOB. 1) JOKECIMINT-KEIC3UCTO-KPEMHHUCTBIN, 2) JKENIE3UCThI POTrOBHK, 3)
TakOHUT. [lepBbIi W3 HUX TpeACTaBIsieT COOOW TOHKO3EPHUCTOE OOpa30BaHUE,
COCTOSIILIEE M3 YEPENYIOIIMXCS TOHKMX KBAapLIEBBIX M JKEJE3UCTBIX CIIOMKOB. BTopon B
OTIMYME OT JDKECIIWIIMTA XapakTepusyercs OoJiee MMPOKUMU —YeperyIOLUMMUCS
MOJIOCAMU M TIOBBIIIEHHBIM COJIEP)KaHUEM XJIOPUTOB, aM(PUOOIUTOB U IPYTHX CHIMKATOB.
Tperuit, TakoHMT - CHIBHO METAaMOP(U3OBAHHBIM  TOJOCUATHIA  YKEIE3UCThINA
MUKpokBapiuT. CojieprkaHue JKemne3a B 3TUX TUIax KBapiuToB- 32-37 %.

Meramop¢u3zoBaHHbIe MeCTOpOKIeHus  0orarTbIx JKeJIe3HBIX pya
TIO/IPA3/ICIISIFOTCS Ha JIBa MOP(OJIOTHYeCKUX THTIA: |) TurameoOpasHbIi, 2) IMHESHHBINA.

[lepBblif THN mpeAcTaBieH OOpa30BaHUSIMU JIPEBHEH KOpPbI BBHIBETPUBAHUS -
MOJIOTUMH  PYAHBIMH 3aJIeKaMHU C PE3KHM YIJIOBBIM HECOIJIACHEM, 3aJeTalolMMHU Ha
TOPLIOBOM 4YacTH KPYTOMAJAIOIIMX IJIACTOB KEJE3UCThIX KBApLMUTOB, H3BECTHHI B
Oacceiine KMA. Takue 3aieXu CIOXEHbBl MapTUTOM, TIE€MaTHUTOM, TE€THUTOM,
TJIMHUCTBIMU MUHEpaiaMu 1 kapOoHaTamu. Cozeprkanue sxeses3a Beicokoe - 50-60%.

Bropoii Tum npuypodeH K TEKTOHUYECKUM 30HaM IMOBBIILIEHHONW —MPOHUIIAEMOCTH
MUHEPAIN30BaHHBIX  BOJHBIX  PAacTBOPOB u  (GIIOUA0B.  MeCTOpOXKICHUS
c(hopMHUPOBATIUCH B nporecce TUAPOTEPMATBHO-METAMOP(PUIECKOTO
npeoOpa3oBaHusl JKEJIE3UCThIX KBAapUUTOB. Ha 3TUX MECTOPOXACHUSIX pyIHbIE Tena
UMEIOT IUIaCTO-, TMH30- U CTOJI0000pa3Hy0 GOopMy U 3aJeraroT B 30HaX APOOJICHUS U
CUHKJIMHAIBHBIX CcKiankax (puc. 26). OHM CIOXKCHBI MAarHeTUTOM M TE€MaTHTOM,
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amuoOoIaMu, KBaplieM, aab0uTOM M KapOoHaTtamu (MectopoxkacHus [TepBomaiickoe
u XKenropeuerckoe B CeBeprom KpuBopoixne).

'l",
;(’ A

7 RNy
2, [_ll[*:flw
) s
+ [ EEs

1 - apxoswi; 2 - punumer; 3 - manvkosvie cranywvl, 4 - cranysvl; S - dHcenezopyoHsvle 2opu3oHmol; O -
necuanuxu, 1 - Keapy-cepuyumosgvie cuamyvl, 8 - yenucmo-epagumosvle cianyvl; 9 - cmooucmo-
ouomumossie cnanywl; 10 -epanumot; 11 -amgubonumor; 12 -paspwisuvle napyuierus.

Pucynok 26 - I'eonornueckmii pazpe3 KpruBOpOKCKOTO Kene30pyTHOTO
Oacceiina. [lo A.H. benesyesy.

YpaHOBO-30JI0TOPY/IHOE OpYyJAeHeHHe B JIOKEMOPHUIICKMX KOHIIIOMepaTax
SIBJSIETCS TIOJIMTEHHBIM M TIOJMXPOHHBIM 00pa30BaHUEM UCKITFOYUTEIBHO CII0KHOTO
TeHe3UCa, YHUKAIBHOTO MO0 KOMIUIEKCHOMY COCTaBY M pa3MepaMi 3aJIeikKei, TITyOrnHe
UX pacnpocTpaHeHus. MectopoxkaeHus Takux pya m3BectHbl B FOAP, Kanane u
bpazwnuu. CampIM KpYIHBIM B MHUpPE SIBISETCS MECTOpOKACHUE BurBaTepcpann
(FOAP). 3omoropymHass  TONImM[a  MECTOPOXKICHUS  CJIOXKEHA  PUTMHYHO-
NEepecIanBalONIMMHC KOHTJIOMEpaTtaMH, I[ecYaHukamu, cianmamu (puc. 27).
OpyneHeHre MPUypoOYCHO K IIEMEHTY TaJICYHUKOBBIX! KOHTIIOMEPATOB B BHIETOHKO-
MPOXKWIKOBOM CynbpuaHON MuHepanuzanuu. CpeaHee cojep:kaHue 30JI0Ta OT

HeckoJbkux rpaMMoB 0 20 r/t, konnenTtpauun UzOg B Oorateix pyaax okojo 0,3
%.
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| - 4 - naneosoii. | - oatiku donepumos, 2 -yeneHocnvle omuosicenus, 3 -oonepumol. 4 - nopodvl OCHOBAHUS,
5 -16 -npomeposoii: Benmepoopnckas cucmema - S - amueoaiouoHsle 1aevlt, 6 nopgupumet u ux mygot. 7
- duabasvl (cuwwt), 8 -16-Bumsamepcpanockas cucmema -popmayust Kumbepnu-Onvcoype: 8 - cranyvi. 9
- keapyumpwl, 10-30na npepvisucmuix pughos, Il - sona xeapyumos, 12 -pup Kumbepau. 13 -cranywl
Kumbepnu, popmayus Metin-bepo, 14 amueoanouonvie naswl, 15 -xeapyumei. 16 -conydule epasenumot,
17 -paspuvisnuvle napyuenus.

Pucynox 27 - PynoHocHeie koHTIOMepathl pyanuka Jlecmu-I'omn,
Bursarepcpann. Ilo K. Teuony.

MeramopgoreHHbie  MeCTOPOKACHUST  MapraHua  acCOLMUPYIOT €
KeNe3ucTo-KpeMHucTo Qopmarueii. B Poccun M3BECTHBI MECTOPOXKICHHS ITOMN
dbopmanu  Ha  XuHTaHO-BypewHCKOM TMOAHSATHH, TAE€ OHU 3aJIeTAlOT B
BEPXHETPOTEPO3OUCKON AUCIONMUPOBAHHOW TOJIIE O0CAT0YHO-METaMOPHUIECKUX
nopona. Pynnas mnauka wmomHOcThi0 30-35 M B HMXKHEHW YacTH CJIOXKEHa
MPEUMYIIECTBEHHO KPEMHUCThIMM MapraHueBbIMA OOpa3oBaHUSMH, B BEpPXHEH -
pPa3BUTHI Kelie3Hble pyAbl. B cocTtaB pyn BXoAsaT OpayHHUT, TayCMaHWUT, T€MATHT,
MarHeTUT U KPEMHHUCTbIE 00pa30BaHMUS.

Kpynneie MeTaMOp(OTCHHBIE MapraHIEBbIC MECTOPOKICHUS,
MpEACTABICHHbIE TOHAWTaMH, u3BeCcTHbl B Wunuu, bpaswiuu, Manu, 3aupe.
Tonoumui - MPOIYKTHI TJIyOOKOTO PETUOHAIIBHOTO MeTtaMopdusma

MapTaHeICoAEPKAMUX  MECUYaHO-TIMHUCTRIX  mopoA. Mx  3amexu  uMeroT
MPOTSHKEHHOCTh 710 8 KM, Mpu MoIHOCTH OT 3 A0 60 M, cpeaHee coaepkaHue Map-
ranna 10-20 %,B OpayHUTOBBIX TOHAUTAX AOocTUTAaeT 32-45%¢ ['OHIUTHI COCTOST U3
crieccapTHHa, KBapma, OpayHuTa, raycmanuta, am@uooioB u aAp. B xope
BBIBETPUBAHUS TOHAWTOB CHJIMKAThl MapraHiia IMpeoOpa3yroTcs B IICHIIOMENaH,
MUPOJIIO3UT W JPYrHe THUAPOKCHABI.  KAadyecTBO pyA  moBbimaercs. Ha
mectopoxaeHusix Manxes-lIlpagem (Muammsa) u  Ceeppa-ny-Hasuy (Bpasumust)
MPAKTUYECKOE 3HAYCHHE HWMEIOT KaK TEPBUYHBIE TOHIUTHI, TaK M PYIbl KOPBI
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BBIBETPUBAHHSI.

Meramopdorennsie MecTopoxaeHus rpadura chopMHPOBAIUCH B MpOIEcce
ITTyOOKOTO PETMOHAIBHOTO MeTaMopdHu3Ma OCaIOYHBIX IOpPOJ C PACCESTHHBIM
OpraHMyYecknuM BemiecTBOM (3aBanbeBckoe, YKpamHa) 10O B  pe3ylbTare
KOHTAaKTOBOTO MeTaMopdu3Ma KaMeHHOTo yriisi mim roprounx cianies (Kypeiickoe,
KpacHosipckuii kpait).

21.7. METOAUYECKHUE VYKA3AHUA 11O BbIINIOJHEHUIO
KYPCOBBIX ITPOEKTOB

He npenycmoTpensr.

2.1.8METOANYECKHUE YKA3ZAHHUA  1IO BBIITOJIHEHHUIO
JIABOPATOPHBIX PABOT

He npenycmorpensl.

2.1.9. METOAUYECKHUE VYKA3AHUS K INPAKTUYECKUM (M
CEMUHAPCKUM) 3AHSTUSIM

[IpakTuueckre pabOThI BHIMOJIHSAIOTCS MO PYKOBOACTBOM IPENOAABATENS 10
3apaHee BbIOpaHHBIM TeMmaM. [IpenomaBaTenb OpPUEHTUPYETCS Ha METOAMYECKHE
yKazaHus K JaboparopHbiM paboram mo IlankparseB I1.B., Yamneirmna A.C.,
Yanneiruna M.C. OCHOBBI y4€HUS O TOJIE3HBIX UCKOMAEMbIX

K kaxxnoil npakTU4ecKoil paboTe CTYEHTHI TOTOBATCS, H3ydas TEOPETUUECKUI
MaTepual Mo JaHHOM TeMe. 3aTeM, NOJ PYKOBOJACTBOM MpEeNnojaBaTeis pa3OuparoT
METOJMYECKYI0 4YacThb BBINOJIHEHUS paOoThl. [locie BbIsICHEHHS JAeTaled W
WHCTPYKLMI MpENnoAaBaTeNsl MPUCTYNAOT K BBIIOJIHEHUIO NPAKTUYECKON padOTHI.
Kaxnas mnpaktuueckas pabota 3amuniaercs. CTyIeHT MOMy4aeT OLEHKY B
COOTBETCTBUU C TAOJIUIIECH OTICHKW 3HAHUM.

CemuHapckue 3aHsaTus - He mpeaycMoTpeHsl.

2.1.10. METOJNUYECKHE YKA3AHUA 110 BBIITIOJIHEHHUIO
JTOMAIIIHUX 3AJTAHUI U KOHTPOJIBHBIX PABOT

JUis CTyI€HTOB OYHOr0 OOy4Y€HUs NPEAYCMOTPEHBI JOMAILIHUE 33JaHUS B BUJIE
CaMOCTOSITEJIBHOTO U3Y4YEHUS OTAEIbHBIX TEM. 3alaHMsI BBITOIHIOTCS IMCBMEHHO U
JOKJIAJIbIBAFOTCS HA 3aHATUH BO BPEMS TECT-OIIPOCA WIM IMCBMEHHO.

2.1.11. INEPEYEHD INPOI'PAMMHBIX IMPOAYKTOB,
NCITOJIB3YEMBIX B MPAKTUYECKOU NEATEJIBHOCTHA
BBIITYCKHUKOB

He umeercs.

2.1.12. METOAUYECKHUE VYKA3AHUSA 110 ITIPUMEHEHUIO
COBPEMEHHbBIX THO®OOPMAIINMOHHBIX TEXHOJIOTUH

JJIA ITPEITIOJJIABAHU S YUYEBHOU JAUCIHUAIIJINHBI

B ydeOHOM mpornecce MCMIONB3YIOTCS: 3JIEKTPOHHbIE OMOTUOTEUHBIE PECYpPChI
AMI'Y u npyrux BY3oB Poccun.
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2.1.13. METOAUYECKUE YKA3AHUA MHPO®ECCOPCKO-
MNPENNOJABATEJIBCKOMY COCTABY o OPTAHU3 AU
MEXXCECCHOHHOTI'O 1 5K3AMEHAIIMOHHOT'O KOHTPOJIA

3HAHUU CTYAEHTOB

Cwm. marepuansl B YMO AMI'Y

2.1.14 KOMILJIEKTHBI 3ATAHUM J1JISI TIPAKTUYECKHX PABOT

He nmerores. B mponecce paspaboTke.

2.1.15. KOMIUVIEKTBI 32K3AMEHAIIMOHHBIX BWJIETOB JIJIs1
KAXKJI0I'O n3 IHPEAYCMOTPEHHBIX IK3AMEHOB IO
JAUCHOUIIVIMHE U KOHTPOJIBHBIE BOITPOCHI K 3AYETY

Oo0pa3sen 3x3aMeHAIIMOHHOT0 OWJIeTa

AMYPCKWH I'OCYJIAPCTBEHHbBIM YHUBEPCUTET

VY TBepkaeHO Ha 3aceaHnu Kadeapsl @akynsrer 1D
Kadenpa I'ull Cnenunansaocts 130301
« » 2009 Kypc 3

JucrunnuHaa
3aB. kadeapoii T.B. Ke3una OcHoBsl yuenus o 111

3K3AMEHAIIMOHHBIN BUJIET Ne 1

=

Kakue (hakTopbl 0J10KEHBI B OCHOBY T€HETHUECKOM Kaccudukanuu?
Kak nu3mensiercs ¢ riryOuHo# ¢popma 1 cOCTaB MErMaTUTOBBIX TEN?

Kak 006pa3yroTcst 30HbI OKMCIEHUS U BTOPUYHOTO CYJIb(UTHOTO
oOorameHus ?

w N

2.1.16. IEPEYHEHb BOIITPOCOB K 3K3AMEHY

JIMKBaLlMOHHBIE MECTOPOKACHHUSI.

Kakue paxTopsl 110J10)KEHBI B OCHOBY T'€HETUUECKOH Kiaccuukamn?

Kak u3mensiercs ¢ riryOuHo# popmMa 1 COCTaB MErMaTUTOBBIX TEN?

Kak 00pa3yrorcst 30HbI OKUCICHHS U BTOPUYHOTO CYNb()UIHOTO 00OoTraIieHus?

PanHemMarmatuueckue MECTOPOKACHHUS.

ITepeuncnure raaBHbBIE PyA000pa3yOUIMEe U MOPOI00OPa3yOIINE MUHEPAIbI.
paHHEMarMaTU4eCcKuX MECTOPOKICHUI.

OObscHUTE TMOHATHE "cKapH'. UYeM OTIMYaIOTCS HM3BECTKOBBIE CKapHBI OT

ook wdE

~
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MarHe3uanbHbIX? UTO Takoe aBTOCKApHBI?

8. Ha uem ocHOBaHa reHeTHYecKas KjJacCU(PUKAIUS yIien?

9. INo3gHemMarMaTU4ECKHE MECTOPOXKICHUSI.

10.Ilepeuncnure riaaBHBIE PYA000pa3yIOINIUE W MOPOI000PA3YIONINEe MUHEPAIIBI
KapOOHATUTOBBIX MECTOPOKICHHIA.

11.YT0 mpencTaBisioT OO0 KUMOEPIUTHI?

12.IlepeuncnuTe reHeTHYECKHE KJIaCChl MECTOPOXKICHUH.

13.KapOoHATUTOBBIE MECTOPOKICHUSL.

14 Kakue MecTopokKIeHHs Ha3bIBAIOTCS MOJIUT€HHBIMU, TOJIUXPOHHBIMH,
pEereHepUPOBAHHBIMU ?

15.Yt0 Takoe "topda”, "necku" u "mnotuk" B pazpese aTIIOBUATBHON POCCHINN?

16.0xapakTepu3yiiTe 0COOEHHOCTH PYIHBIX TNl MErMaTUTOBBIX MECTOPOXKACHU.

17.IlerMaTUTOBBIE MECTOPOKICHHUS.

18.0Oxapaktepusyiite OCOOCHHOCTH PYAHBIX Ten KapOOHATUTOBBIX
MECTOPOKICHUM.

19.Yem oTAMUaIOTCA IETMATUTHI OT BMEIIAIOIIUX UX MATEPUHCKUX MTOPOA?

20.B yeMm paznuuune noHATHH "TOK" U "MTOKBEpK'?

21.CkapHOBBIE MECTOPOKICHUS.

22.0xapakTepu3yiTe 0COOEHHOCTH PYAHBIX TeJl JIUKBALIMOHHBIX MECTOPOKICHUH.

23.C KakuMM MarmMaTM4eCKMMHU TMOpPOJaMH AaCCOLUUPYIOTCS MErMaTUTOBbBIE
MECTOPOXKICHUS ?

24.YTo Takoe poJIIbl U KaJbKPEThI ?

25.ATEOUTUTOBBIE MECTOPOKICHUS.

26.Kakue (hakTopsl BIUSIOT Ha 00pa30BaHUE POCCHITICH?

27 .KakoBa poJib CKJIaa4aThlIX U Pa3pbIBHBIX CTPYKTYP B PyA000pa30BaHUU?

28.Yto takoe "anbOUTUTHI" U "TpEeW3eHbl 2

29.I'peiizeHOBBIE MECTOPOKICHUSI.

30.0xapakTepusyiTe TpEUMHbI OTPhIBA U CKOIA?

31.C kakuMu UHTPY3UBHBIMH MaCCUBAMHU CBA3aHbI KaPOOHATHUTHI?

32.Ha kakue Tpu noaTuna AeNUTCsS KaXKIbIi TUI MEerMaTUTOB.

33. 'maporepmalibHbIE MECTOPOKICHUS.

34.IlepeuncnuTe riIaBHbIE PyA000pa3YIOIIKE U TOPOJ000PA3YIOIINE MUHEPATIBI

JMKBALMOHHBIX MECTOPOKICHUH.

35. KakumMu MeTo1aMH OTIpEesIOT TeMIIEpaTypy MUHEPAIO00pa30BaHMs ?

36.Yto Takoe KayCTOOMOIUTHI U HA YTO OHH MOAPA3IEISIOTCS ?

37.MecTopoKaeHHs] BBHIBETPUBAHMS.

38.K xakum nmopoam npuypodeHsl HanboJiee 6OTraThle XPOMHUTOBBIE PYIIbI?

39.Kak uzmensiercst ¢ riayOuHou ¢opma ¥ COCTaB MErMaTUTOBBIX TEN?

40.Ha yem ocHOBaHa reHeTUYECKasA KJIacCU(PUKALIUA yTiei?

41.0Ocano4Hble MECTOPOKICHUS.

42 Ilepeuncante pailoHbl paclpeaeieHns KUMOEPINTOBBIX TPYOOK Ha TEPPUTO-

puu 3amnagHoil Akytuu.

43.Yem OTINYAIOTCS TUAPOCTIOAUCTHIN, TIIMHUCTBINA U JIATEPUTHBIN PoPHIIn
KOPBI BHIBETPUBAHUS ?
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44.Yto 0003HAYAIOT MOHSITHS: CAMIPOIIENh, TyMU(PHUKAIUS, TeTHPUKAII?
45.PocchInTHBIE MECTOPOXKICHUS. THUITBI pOCCHITIEH.

46.IlepeunciuTe TJIaBHBIE Py1000pa3yOIIMe U TOPO1000pa3yroIue MUHEPAIIbI
MO3JHEMArMaTHYECKUX MECTOPOKICHUH.

47 Kakue

0CadO0O4YHBIE KOMIIJICKCHI

MECTOPOXKICHUS ?
48.Kakue 1oje3Hble HCKOTIaeMbIe CBSI3aHbl ¢ OMOTE€HHBIMU MECTOPOXKICHUSIMHU ?

OrneHka

Opo/1

3aK/II049aroT Kap60HaTI/ITOBI>IC

OcHOBHbIE KPUTEPHUH OLEHKH 3HAHUH CTY/IEHTOB

ITomHoOTa, CUCTEMHOCTD,
MPOYHOCTh 3HAHUU

N3noxxeHne mNONMy4YEHHBIX 3HAHUW B YCTHOM,
MUCBbMEHHOM WM rpadudeckoil  (opme,
MOJIHOE, B CHUCTEME, B COOTBETCTBUU C
TpeOOBaHUSIMH yaeOHOU MIPOTrpaMMBlI,
JIOTYCKAIOTCS €IUHUYHBIE HECY-IIIECTBEHHbBIE
OLIMOKH, CaMOCTO-SITEIbHO HCIpPAaBIIsieMble
CTYJICHTaMH

N3noxeHue MOJNy4EHHBIX 3HAHUNW B YCTHOM,
MUCHMEHHOM M Tpaduueckoil ¢popme, MOIHOE,
B CHCTEME, B COOTBETCTBUH C TPeOOBaHUAMU
yueOHOI IIPOrpPaMMBl; JIOITYCKAIOTCs
OTJEIIbHBIE HECYIIECTBEHHbBIE OLINOKH,
UCIPABIIIEMbIE CTYJEHTaMH II0OCJIE YKa3aHHs
IpenojaBaTess Ha HUX

N3noxeHnue NOJIy4EHHBIX 3HAHUK HEIOJIHOE,
OIHAKO OTO HE IPE-IIATCTBYET YCBOECHUIO
IIOCJIEAYIOLEro MPOrPaMMHOIO  MaTepHaa;
JOIY-CKAIOTCSL ~ OTACIIbHBIE  CYIICCTBEHHBIC
OomMOKH,  HWCOpPaBICHHbIE C  IOMOUIbIO
[IpenoaaBarelis

Wznoxenne ydeOHOTO Marepuaia HEIMOJHOE,
OeccucTeMHOe, YTO TPEMSATCTBYET YCBOCHHIO
mocie-ayromien  yuyeOHoit  mHOpMaIu,
CYIICECTBECHHBIC OINMOKH, HEHUCIIpa-BIIsiEMbIE
JaKe ¢ TTIOMOIIIBIO TIPETTO-aBaTeIsI

O000IIEHHOCTh 3HAHUHN

Bbiienenue CymiecTBEHHBIX MPU3HAKOB
M3y4YEHHOTO0 C TMOMOIIBI  Omepanui
aHaM3a WU CUHTE3a, BBISIBJICHHE
PUYHUHHO-CJIEICTBEHHBIX CBSI3EH;

dbopMyTUpPOBKa BBIBOJAOB M 00OOOIICHMIA;
CBOOOJTHOE OIEPH-POBAHUE HM3BECTHBIMH
dbakramu u CBEICHUSIMU C
UCTIOIb30BAaHUEM CBEJICHUH W3 JIPYrux
PeMETOB

Brigenenue CyIIECTBEHHBIX IMPU3HAKOB
U3Yy4EHHOTO C IIOMOIIBIO  OIEpaLuil
a”aan3a u CHHTE3A; BBISIBJICHUI
MPUYUHHO-CIEICTBEHHBIX CBs3eH; (op-
MyJIUPOBKA BBIBOJIOB W OOOOIICHHI, B
KOTOPBIX ~ MOTYT  OBITh  OTIEIbHBIC
HECYILIECTBEHHBIE OIINOKU, O~
TBEPXKJIEHUE W3YUYEHHOTO W3BECTHBIMU
dakTaMu U CBEICHUSIMU

3aTpyIHEHUS npu BBITIOJIHEHU U
CYILLIECTBEHHBIX IPU3HAKOB H3Yy-YEHHOIO,
npu BBISIBJIEHUU IIPUYUHHO-CIIE-
CTBEHHBIX CBS3€M U (ﬁopMy-anOBKe
BBIBOJIOB

Beccucremuoe
MIPU3HAKOB H3Yy4EHHOTO, HEyMEHHUE
MPOU3BOJAUTE  MPOCTEHIIHME  ONEpaIuu
aHaJIM3a W CUHTE3a, AejiaTh 0000IIeHus,
BBIBOJIBI

BBIJICIICHUEC CHy‘IﬂﬁHHX

2.1.17. KAPTA OBECIHEYEHHOCTHU AUCHUMIIJINHBI KAJIPAMHU
MPOPECCOPCKO-IIPEITIOJABATEJ/IbCKOI'O COCTABA

d.1.0.

JOJDKHOCTD

CIICHHAJIbHOCTHU

Aspamenko C.M.

CT. IMIPCogaBaTcIIb

130301
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