


MaTep>1allbl BCepOCCIliMCKOH KOH<jJepeHl..llilloI (C Me>l<,lJ,yHapO,!J,HbiM Y'laCTIiI8M)
«CaMOpOp,HOe 30nOTe: TlimOMOp¢1II3M MIiIHepaflbHl:.IX aCCOl..llllal..llili;1, YCJlOBIliH
06pa30SaHIiIl'I MCCTOpO>l<,lJ,eHIilIIi,3a,!J,a'l1ll np1IIKl13,!J,Hb1X IIICCJlep,Oa3HI1V1». KOHepe-

peHl.\L1l1nOCBl1l.4eH8 naMl1TVl H>1Hbl BBCV111beBHblneTpoBcKolii (1910-1991).
MocKBa: Y4pe)KJJ,eHVle POCCVlV1CKOI!iBKa,D,eMVlL1HayK VlHCTL1TyT reOllorlllVl PY,D,HbIX
MeCTOpO)K,[\eHVlIA, neTporpacj:J>1Vl, MVlHepall0rVlV1 Vl reOXVlMVI~1(VlrEM PAH), 2010.
TOM II. 331 CTp.

Pe,[\KOllllerVl5l: 60pTHVlKOB H.C., BOllKOB A.B., KOBalleHKep B.A., MVlraLJeB ltl.ClJ., nno-

TVlHCK8110.10., CacjJoHoB lOT.
KOMnbKnepH851 sepcTKa: nll0T>1HCKa510.10.

B C60pHVlKe npe,[\cT8BlleHbl MBTep>1allbl ,1\OK./la,l\OSBcepoccVll!icKOiIi KOHcjJepeHl.\VlIt1(c
Me)KJJ,YHap0,l\HbIM Y4acTlt1eM) «CaMOpO,llHoe 30nOTO: TVlnoMopcj:JVl3M MIt1Hep8nbHbix
aCCOl.\Vlal.\Vlili, ycnoEl>15'l o6pa30B8HIJ15! MecTopO)KJJ,eHVlI!i, 3a,[\a4>1 npV1K.1la,l\HbIXIt1ccne-
,l\OBaHIt1I!i», KOTOpal1 npOXO,l\IASla C 29 no 31 MapTa 2010r. B MocKBe, B VlrEM PAH.
KOHcj:JepeHl.\Vll1 nOcBl1l.4eHa naMl1TVl Bbl,l\aKll.4erOCl1 II1ccne,[\oBaTenl1 30noToPYAHbiX
MeCTOpO)KJJ,eHVlI!iHMHbl BacVlnbeBHbl neTpoBcKol!i (1910-1991). B ,l\0 Kll a,1\ax, npe,l\-
CTaBneHHblX Ha KOHcjJepeHl.\VlVl,OTpa)KeHbl HOBel!iWlI1e pe3ynbTaTbi II1CCJle,[\oBaHVlwno
clle,[\YKll.4MM HanpBBJleHVl>lM: (1) TVlnoMopcj:J1t13MMlilHepaJlOB 30JlOTa B 3H,l\OreHHbIX 111
POCCblnHblX MeCTOpO)KJJ,eHVll1X,(2) MeTanJlOreHVll1 30nOTa Vl reHeTII148CKVle MO,D,enVl
30noToPYAHbiX III 30nOTocO,l\ep)KBl.4VlX MeCTOpO)K,[\eHIIlI!i, (3) HaY4Ho-MeTo,[\Vl48cKV1e
OCHOBbl npon'103l11pOBaHlIl11111nOViCKOBMeCTOpO)K,[\eHV11!i30nOTa. MaTepll1aJlbl C60pHIiI-
Ka pacnpe,l\eneHbl B ancj:JaBIilTHoM nOpl1,D,Keno cj:JaMVlnlillll nepBoro aBTopa Vl pa3,l\e-

neHbl Ha ABa TOMa - TOM I: A-Il, TOM II: M-R TeKcT ny6mlKyeTCl1 B 8BTopcKolii pe-
,l\aKl.\1Il1t1C MIIIHIIIMaJ1bHbIMVl 1113MeHeHVll1MVlpeAaKllVloHHOro xapaKTepa. MaTepVlaflbl

npe,D,CTaBfll'lKlT VlHTepec ,l\nl'l WlilpOKoro Kpyra reonoroB Vl MVlHepanoroB, a TaK)Ke
CTY,l\eHTOBreonorWJ,eCKVlX BY30B.

Ha nepeoL-i CTpaHVll..\8 06nO)KKVl: 30110TOHOCHbIW nVlpVlT-KBapl.\8BblV, npO)KlilnOK,
MeCTOp0)K,l\eHVl8 3anaAHoe, CYXOflO)KCKOe pY,l\HOe none, YM. 1,5x, KOllneKl.\Vll'l
VlrEM PAH.



MaiilopoBa T.n., ApTeesCl T.A., ¢lVifwmnOB B.H. Pe,o,K'le epOPMbl caMopOA

HOro 30nOTa - «yCbl)} Itl C¢ePOKpItlCTannbl, YCJl081tl71XI~X 06pa30BoIHV171 Jl.
MaKeeB A.c., }:lyp,ap B.A., 5P>lH'lClHI1HOBa H.H., M,lKseB b.A. 3anoTo
npo71BneH VlJ'l1li4eTb 10 ., t~
MaKwaKoB A.C., KpaBI..\OSa p.r. 3K30reHHbie reOXIiIMItl4eCKItl8 nOJ1J'1npltl
nporH03e Itl nOItlCKaX 30JlOTO-Cepe6pJ'lHOVi MItlHepanVl33qltl!r1 Ha TSPpltlTOpVlItl

Cesepo-BOCTOKa POCCItlItl .1.?
MaHcypos M.M., M~1){al1nOBa 10.8., CMIIlPHOBii C.K., LUaMaeB Cl.T. CTpyK-
TypHble oco6eHHOCTitl pa3Mel.l.\eHItl71 opy,o,eH8HItl7i MypyHTaycKoro py,o,HOro

nom; Itl rny6ViHHbiVi nporH03 opy,o,eHeHV151(Y36eKYlcT3H),. J?
MacneHHI'lKOB B.B., MaCneHHi'lKOS8 c.n. 30J10TO «LJepHbiX KYPi'IJlbl.l.\V1KOS)}¢aHe-

p030V,CKItlX Kon46A2 HHblX MeCTOpOlK,O,eHIIIiii fl
Mal.\anynlllH B.Y., IOcynoB A.P., 4epK8WI1H B.III. 30JlOTOHOCHOCTbcpeAHeMltloqe-
HOSblX OTJlO>KeHI~VicesepHoro CKJ10HaoporeHa BOCTOLJHOroKaSK832 (,QareCTaHL ...?1
Met:\3St:\eB E.1i1., XaH'iyK A.VI., MOflyaHOB s.n., nmocH~1Ha JUl. V130TonHo-
reOXItlMIiILJeCKltleoco6eHHocTitl pe>KItlM8 ¢OPMil1pOSaHIt17130JlOTOVr iIIIIi1HSpaJlItl-

3al..l~1~~B BblcoKoymepoAltlcTblX nopoAax fOra ,QaJlbHerO SOCTOK"' ??
MeneKeclleB8 IIlJO., KOT1mpoB B.A. 30JlOTO rVlp,pOTepMaJ1bHoro nOJlfl

CeMeHoB-2 (13°31'13" c.w.), Cpep,ItlHHO-AmaHTillLJ8CKl-1iiJ Xpe6eT ~.Q

Me.nbHIilKoB A.B., MenbHIIlKoB B..Q. reOXvllVi1-148CKItl8Titinbl 30nOTO-

nJlaTVlHOItlAHblX ¢opMa qltl w ~.~
MellbHI1KOB B.A. MItlHepaJlbHble TVlnbl 30JlOTOPYiJ,HbIX¢OpMal.\l~vl ....•.................... ~~

MellbHI1KOB H.B., HepoHcKI1i1 LI/l., Mem~HIilKOB B.A. CaMOpO,l:\Hoe 30nOTO pOCCbl-

neiii rOH>KItlHCKOroPYAHOro paVioHa (np\~aMYPbel.. ~~

MIiI3epHbll1 A.\Il., neTpoB C.¢l. nporHo3Ha51 MItlHepaIlOfvlLJeCKaR iIIIOp,eJlb

30IlOTo-KBapqesoro MeCTOpO)l<JJ,eHItl51Ka3aH-QYHKYP (3anaAHal'l !(aJl6aL 4?
MIIIKOnaiil'lyK LA., YCM::lHOB H.A., WeB;()IHOB A.r. 30JlOTO MeCTOpOlK,O,6HIiI11KyM-

TOp (CpeAiIIHHblili T flHb-WaHb) 14
Mlilxa,/moaa !O.B., MaHcypoB M.M., CMlIlPHOS<I C.K., WaMaeB O.T. reOAIJ1HaMItlLJe-

CKVleYCflOBVlA epOpfl!1It1pOBaHItl5130nOTopYAHbiX MeCTOpOlK,O,eHWVlHypaTV!HO-

Kbl3blnKyMcKoro perVlOHa (I{)>KHbliii T"Hb-WaHb, Y35eK;1cTaHl.. 4?
MIil'lYPViH C.B., KosaneB c.r., KPI>1HOBA.I-1.TopYlesa>l MiI1HSpaIl1tl3al.\ltl>l 30JlOTO-

PYAHblX 06beKT08 6aWKItlpCKOrO 3HTVlKIlItlHOPV!51(fO>KHbIViYpaJl) §Q
l\!Io3rosii H.H. nOBegeHItl9 30JlOTa B npOLi8cce cospeMeHHoro r1(li~BOAHoro KOJlLJe-

AaHoo6p330BaH 1tl51............................•................................................................•... ?~
MOlIIceeHKO B.r., MOlllceeHKO H.B., Ca<:j:lpOHOB n.n. TItlr1OiVlopepHble
oco6eHHOCTIJ1 HaHopa3MepHorOCaMOpOiJ,HOro 30nOTa 8 y6orocynbepltlAHbiX

PYAax M8CTOp0lK,O,eHItlVlt:\aJlbHero BOCTOKa §~



••••lrEM PAH, abmakeev@igem.ru; 2000 «feOmeXHOCepBUC», office.geots@mail.ru;
3J,1f KOMU HLI YpO PAH, mak@geo.komisc.ru

KOHrno6peK4V1eSb1Ll1 roplt130HT np051BlleHIt1I1 lt14eTbfO (Cpe,L:\HIt1L11TIII-
MaH) C nOllIII MIt1HepaJ1bHOLl1 aJ1Ma3-30J10TO-pe,L:\K03eMeJ1bHO-
pe,L:\KOMeTaI1bHO-TIt1TaHOSOLl1MIIIHepaJ11113al.\lIIeCl(pIIIC. 1) It1MeeT MOLLlHOCTb
0.2-1.2 M (cpe,L:\Hee 0.4 M), npocTpaHcTseHHo OH TeCHO CB5'l3aH C HIt1)Ke
3aJ1erafOLLlIIIMIt1 Teppi1reHHblMlil TOI1LLlaMlil nlt1)KeMCKOro HnaHosoro Me-
CTOpmK,lJ,eHIII51(,D,Y,lJ,ap, 1996; MaKees, ,D,Y,lJ,ap,2001). MlilHepaI1bHbl(;j co-

CTas T5'I)KeJ10Ll1q:)paKl.\It1V1KOHrno6peK4It1L11: J1eLl1KOKCeH,lt1J1bMeHIi1T,PYTIt1J1,
li1I1bM6HOpYTIIIJ1, L\lt1pKOH,K0I1YM6It1T, MOHaL\It1T, KYI1apIt1T, cj:lJ10peHCIt1T, rpa-
HaT (nlt1pOn-aJ1bMaH,lJ,It1H), aJ1Ma3, SbiCOKonpo6Hoe cepe6pli1CTOe 30J10TO
900-960%0 (pIIIC. 2), XpOMIt1T, l.lIt1HKIt1CTbl(;jXpOMWnIt1HeI1It1A, CTaSpOJ1I11T,
aMcPIt160I1. CO,L:\ep)KaHllle 30J10Ta O.n-n r/T.
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Pille. 1. reonorVl4eCKIi1v,
pa3pe3 no nVlHIi1V11000 ,L\e-
BOHCKIt1X OTnO)l(eHVliii, npo-
<j:JVlnb pa3Be,L\o4HblX CKBa-
)l(V1H 130-234 (no MaTe-
pVlanaM Yrp3).
1 - rnVlHVlCTble CnaHl.\bl,
2 - CnaHl.\bl KBapl.\-MycKo-

BVIT-KaonVl HIi1T-XnOpVlToBble,
3 - aneBponVlTbJ KBapl..\-

MyCKOBVlT-xnopVlToBble,
4 - MeTannOHOCHble KOHr-

2 J106peK41i11i1V14eTbfO D2pg,
5 - PblXJ1ble TeKTOHIt14eCK!ile

3 6peK'-IIi1Ii1, npe,L\CTaBneHHble
anesponcaMMVlTOBblM Ma-

___ 4 Tepli1anOM nopo,lJ, pli1<j:Jel1C

ll.\e6HeM ~1 ,lJ,pecsoiii 3TIi1X
)l(e nopo,lJ,.

YCTaHOBI1eH8 38KOHOMepHa51 nplt1yp04eHHoCTb MeT8J1J10HOCHbIX np0,L:\YK-
TIi1SHblX KOHrno6peK41t1L11npOI1BJ1eHlt1fl lt14eTbfO K sepxHeC1 naYKe MaI10PY-
Ye!i1cKo!i1 TOllLLlIt1 nlt1)KeMCKOro MeCTopO)K,[leHIi15'1, npe,L:\CT8SI1eHH0Ll1 6eJ1bl-
MVI 1/1 P030BblMIi1 KaOJlVlHIIIT-Ksapl.lesbIMVl MenKo3epHlo1CTblMIt1 neCyaHIt1K8-
Mill C 6e,L:\Hoi1 L\VlpKOH-J1ei'iKoKceHOBOLl1 MIt1HepanIt13al.\lt1eLl1. MOll.\HOCTb
SepXHeLl1 naYKIIl 0-25 M.

mailto:abmakeev@igem.ru;
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mailto:mak@geo.komisc.ru


ECIllil B pa3pe3e OTCyT-

CTSyl{)T K80rlViHViTOBbie nec-

YaHV1K~1,TO HeT VI npoAyKTlilB-

HblX KOHrJlo6peKYVlliI. HlII>Ke

KaOnl~HI/iT-!{8apL\e8bIX nec-

yaHlilKOB 3aneraKlT cepble

L\lt1pKOH-VIJlbMeH ViT-neVI KOK-

ceHOl3ble cna60Cl..\eMeHTVI-

p08aHH~e neCY8HlilKlil cpeA-

Hev: naYKIIl ManopY48VlcKOliI

TOnLL\L1, MOl.L\HOCTbl{) 5-40 M,

co,qep)\(a I..L\VI13 6-13% TiOz.

HVl>KH>lS1 na'-lK8 Manopyyelil-

CKOlll TOr1Lqlil (MOI..L\HOCTbl{)

10-60 M) CJ10>KeH3 nepe-

CJlal~8aHllleM KpacHblx ClilIlbHO O>Kene3H8HHbIX (c reMan~TOM lil reTVlToM)

aprL1IlIlIi1TOnOA06HbiX rJlVJH, 8nesponViToB, pyn1Il-clilp,epvlT-neVlKoKceHo-

BbiX neCyaHYlKOB ~1 rpasem1ToB, cOAep>KaHVl8 TiOz 8 HVlX HeCKonbKO

M8Hbwe - 2-7%. 8 MVlHepanbHYI{) aCCOl.\lI1al.lll1fO PYAHblX neC'-I8HVlKOB

KpoMe TVlTaHOBblX MlilHepanoB BXO,o,liT l.\V1pKOH, VlIlbMeHopYTVlJ1, nvJp~1T,

MOHal.lVlT, KynapVlT, cj:)J10peHCIIlT, MyaccaHVlT lil .o,p. 8 HlI1JKHeili naYKe npYl-

cyTcTByeT MeJlKOe BbicoKonpo6Hoe cepe6pltlCTOe 30nOTO C KpaVlHe H8-

pasHoMepHblM cOp,ep}KaHIIl8M OT O.On ,0,0 O.n riT. np08E!,o,eH KOppefl711.1Vl-

OHHblVi lI1 epaK'TOpHblW 8HanYl3 co,o,ep>K8Hi1111 MIIIHepanOB T5UK8nbiX eppaK-

l..\IiIVI B WJlViXOBblX iii npOTOSlO'"lKOBbIX npo6ax KOHrno6p,eKY'1Vl VI PYAHblX

Ti1T8HOHOCHbiX TOJlI..L\ nVl}f{eMCKOro MeCTOpO>Kp,8HlIl71 C L\E!J1bl-OYCT8HOBJle-

HV1$1B03i1t10>KHbIX VlCTOYHi1KOB PY,lJ,HbIX Ml1Hepafi08 (McUZI38S, Ayp,ap, jVla-
Kees, 2002). YCT8HOBJleHO, 4TO MYlHepanbHbl8 aCC0l..\118L\1Il1l1MeT8fiJlO-

HOCHblX KOHrno6peK4Vllil 11HVl>KHelil naYK!I1 ManoPY48ViCKOifJ TOnLl1l11BO MHO-

rOM cosn8A8fOT, a 3H84l11T nOCJl8p,H71fl Morna 6blTb 11CTOYHIIlKOM pyp,Horo

Bel..L\8CTB8 p,Jlfi BbIWeJ1e>KaLL1!1lX KOHrJ106peKYlilili.

llacTb KpvlcTanno8 aIlM838 np05'l8JleHi171 lIlyeTbl-O nOKpblTbl TOHKY1-

MVl (0.1-1.0 MKM) MeTanm'1Yt'JCKI1MVl C.1HreHen14HblMiIl fU18HK8M.1 TplllHa-

.o,L\8TIII BVlA08 (MaKeeB, Ay.o,ap, 2001). CpeAI~ HViX 30nOTble, cepe6p5'lHb!e

VI 30nOTO-nanJlap,V1e8ble (Pli1c. 3). Halll60nee yCToVi'-'Vl8bIMVI K Ii1Cn1paHvHo

OKa3aIlLilCb VlMeHHO 30nOTo-nanna,o,VleBble 11neHKIil, HaC1p,8HHble H8 14
Kpl!1CTaJln8X aflMa3a, nOKpblB8fOll.\V1e .£10 70% nOBepXHOCTY1. nY4we Bcero

nneHKI!1 cOXpaHVlJlIIICb B OTpVll-laTeJ1bHbIX ¢opMax rpaHHoro peJlbeepa

3TVlX KplllcT8nnoB. COOTHow8HlIle 8TOMOB 8 cnnaBe Au:Pd=2:3, 4TO no-

3BOJll'leT npe.o,nOJlO>KVlTb CYLLieCT80B8HVle np1l1pOAHOro ~JHTepMeTaIlm'!Aa

AU2Pd3 - B03MO}f{HO HOBOro MY1HepaJl8.

Pille. 2. MenKoe BbicoKonp06Koe 30nOTO (iViol~anbHbI0

pa3Mep 0.25 MM) l'1 peAKY1~ MeJlKY1~ caMopoAoK 30no-

Ta c KBapL\eM Y13 KOKrJl06peKI.JY1Vi iIlLJeTbIO (M3Keeg,

,[\YAap, 2003).



Pille. 3. ¢parMeHTbl TOHK(,1XMeTalln(,14eCK(,1X 30nOTo-nannaA(,1eBbIX nneHOK Ha Kp(,1BO-
rpaHHbiX anMa3ax npOl'lBneHWl V1yeTbKJ: a - B(,1I..\(,1Han(,1pOCTa anMa3a nOKpblTble Au-Pd
nneHKoC1; b - ABoC1Hble nneHKliI, H(,1>KH>I>IAu-Pd (cepoe nOlle), BepXH>I>I - qJJlOpeHCliIT (6e-
noel; C - epparMeHT r10ny cTepToi1 B np0l..\ecce TpaHCnOpT(,1pOBK(,1anMa3a Au-Pd nneHK(,1; d -
co6paHHa>l B rapMOWKY Au-Pd nneHKa, TOnl.l.j(,1Hoii!0.5 MKM.

TaK KaK S IilccneAyeMoM pa~OHe np05'lSneHIil5'l nannaAli1$1 OTCyTCT-
aYIOT, MO)KHO npeAnOJlO)KLilTb, 4TO 30nOTo-nannaALileSble TaK)Ke KaK V1
APyr14e MeTann144eCKlile nneHKLil CLilHreHeTLil4Hbi caMoMy anMa3Y 14o6pa-
30aanLilCb BMeCTe C HLilMa MaHTliILil. TIt1nOMOPcPLil3MCOCTasa MeTannLil4e-
CKLilXnneHOK Ha anMa3ax n03S0Jllt1T a AanbHe(;1weM nefKO YCT8HaSI1l1l-
BaTb 14XCB5'l3bC TeM lI1I1l1lVlHblM KopeHHblM VlCT04HLilKOM.

KOMnneKCHlOCTb n14)KeMCKOro TViTaHiOBoro MeCTopO)KAeH145i, npO$1B-
neHLil$1V'14eTbto III nepeKpbls8toll..\It1X IIIX OC8Ao4Ho-synK8HoreHHb1X AeSOH-
CK14XTOnlJ..l04eBLilAHa, \.jTO nOTpe6yeT oco6oro BHLilMaHLil$1nplil lIlX Ol..\eHKe

Ii1npOMblwneHHOM OCS08Hli114.
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