
OT3hIB 

Ha aBTOpecpepaT ,ll;FlCCepTa.QHJf Il3BeKOBOH ArreKCaH,n;pbl )J;MlfTpHeBHbI «f eonorm1, M epanorm1 

H ycJIOBIDI cpopMHpoB,aHIDI 30JIOTO-KBap:u;eBbI X MeCTOpOJK)leHHH B ,ll;OKeM6pHHCKl1X K 

Ca.aHo-Eai1:KaJihCKoi1: CKJia,llqaTo:H: o6JiaCTH (Ha npHMepe IlHoHepcKoro H Ken:poB Koro 

MeCTOpO)J()l.eHHH)», rrpe.n:cTaBJieHHOH Ha COHCKaHHe yqeHOH CTerreHH KaH.LJ:H.LJ:aTa r onoro

MHHepanorHqecKHX HaYK no cne:QHaJibHOCTH 1.6.10 - «f eonorm1, IIOHCKH H pa3Be.LJ:K TBep.LJ:bIX 

IIOJie3HbIX HCKorraeMbIX, MHHepareHmI». 

Ha .n:omo 30JIOTO-KBapu:esbIX MecTopo)l(,n;eHHH, ycTaHOBJieHHIO ycnoBHH o 

KOTOpbIX, IIOCB.SIIIIeHa pa6oTa, rrpHXO,ll;HTCJI 3HaqHMa51 qaCTb .n:o6brnaeMoro B MH e 30JIOTa. 

IIocTaBJieHHaJI aBTOpOM :u;eJib HCCJie,D;OBaHHH - C03,D;aHHe reHeTHqecKOH MO,D;eJIH MeCT 

JIOKaJilf30BaHHbIX B KpHCTaJIJilfqecKOM cpytt.n:aMeHTe ,ll;OKeM6pHRCKHX MHKpOKOHTHHe TOB HMeeT 

He TOJibKO <PYH.n:aMeHTaJibHOe 3HaqeHHe, HO KpaiIHe Ba)l(Ha B COBpeMeHHblX ycJIOBHJI .n:ecpH.QYiTa 

HOBbIX MeCTOpO)l(.LJ:eHHH. TeMa pa60Tbl OTBeqaeT rrpHOpHTeTHbIM Harr aBJieHHJIM 

<PYH.LJ:aMeHTaJibHbIX H IIOHCKOBbIX HayiIHbIX HCCJie.LJ:OBaHHH Ha 2021-2030 r . 1.5.5.1. 
«3aKOHOMepHOCTH o6pa30Bamrn H pa3MeI.QeHIDI TBep.LJ:blX IIOJie3HbIX HCKOITaeMbIX B a3JII{qHbie 

ITepHo,n;hr HCTop1m 3eMJIH» H 1.5.5.2. «MeTanoreHHqecK11e ITPOBHH.QHH, 3ITOXH H PY.LJ:Hbie 

MeCTOpO)J()l.eHIDI: OT reHeTHqecKH:X MO,n;eneif K ITporH03Y MHHepanbHbIX pecypCOB>>. 

)J;JIJI pemeHHJI IIOCTaBJieHHOH .QeJIH qeTKO orrpe,n;eneHbl 3a.n:aqH H .LJ:OCTaTOqHo KOppeKTHO 

Bbr6paH KOMITJieKc aHaJIHTHqecK11x MeTO.LJ:OB. Ee3ycnoBHbIM .n:ocTOHHCTBOM aJBTOp JIBJIJieTCJI 

JIHqHoe yqacTHe Ha Bcex 3TaITax HCCJie.LJ:OBaHHH, BKJIIOqa51 IIOJieBbie pa60Tbl. B HCC e.n:osaHHJIX 

HCnOJib30BaHbl rrpe.n:cTaBH'{eJibHbie KOJIJieK.QHH py,n; H BMeI.QaIOI.QHX ITOpo.n: OXBa bIBaIOI.QHe , ' 

pa3Hbie PY.LJ:Hhie 30HbI MecTopo)l{.n:eHHH Ha pa3HbIX ropH30HTax. 

Mero.n:oM orrpe.n;enemrn: co.n;ep)l(aHHH py.n;HhIX KOMrroHeHTOB (Bi, Co, Ni, As, T , Cu, Zn), 

KOTOpbie ,n;anee yrroMHHaIOTCJI ITO TeKCTy, YKa3aH P<l>A-CH o6na.n:aIOI.QHH BbICOKOH TO HOCTbIO H 

ITpe.n:enaMH o6Hap~eHH51 OT 0, 1 .n;o 10 ppm, HO HMeIOI.QHH )l(eCTKl1e rpe6ouaHH 3Tarry 

H3MeJibqeHmi H roM'oreHH3a:u;mi: HaBeCKH, IIOCKOJibKY HMeeTCJI pHCK noTepH MH epanbHOrO 

BeI.QeCTBa H ero HepaBHOMepHoro pacrrpe,n;eJieHHJI. 3TO oco6eHHO aKTYaJibHO ,n; py.n:, B 

KOTOpbIX py.LJ:Hhie KOMITOHeHThI ITpe.n:cTaBJieHbI B MHHepanbHbIX cpopMax 06 a.n:aIOI.QHX 

ITJiaCTHqHOCTbIO H HMeIOI.QHe cITopa.n:HqecK11H: xapaKTep pacITpe,n;eneHIDI. Bb16op aBTO OM MeTo.n:a 

oITpe.n:eneHHJI co.n:ep:>1<aHHH PY.LJ:HbIX KOMITOHeHTOB JIBJIJieTCJI Hey.n:aqHbIM, qTo H ITP 51BHJIOCb B 

pa6oTe B BH.LJ:e OTCyrCTBH5I .LJ:(lHHhIX 0 co.n;ep)l(aHH5IX .n:a)l(e Tex 3JieMeHTOB ,, .ll:Jl KOTOpbIX 

OITpe.n:eneHO ITO 5 H 6onee MHHepanbHbIX cpopM, HarrpHMep BHCMyra. 

Ilepsoe H BTopoe 3aI.QHI.QaeMbie ITOJIO)l(emrn 6a3HPYIOTCJI na TepMo6aporeox 

HCCJie.LJ:OBaHIDIX cpnIOH.LJ:HhIX BKJIIOqeHHH, rrpH 3TOM KOJIHqecTBO BbIIlOJIHeI-uihIX 3MepeHHH 

CTaTHCTHqecKH MaJIO - 9 H 18 COOTBeTCTBeHHO. YqHTbIBaJI KOJIHqecTBO yqacTKOB (H MeHee 4), 

py,n;HbIX TeJI (He MeHee 10) H onpo6oBaHHbIX ropH30HTOB (10) nonyqeHHbie TEI' nap MeTpbI He 

Moryr cqH:TaThC5I rrpe.n;cTaBHTeJihHhIMH, XOT5I KOMIIeTeHTHOCTh aBTOpa H KOJIJieKTHBa, B KOTOpOM 

OHH 6bIJIH ITOJiyqeHM, COMHeHHH He BbI3bIBaeT. 

B aBTopecpepaTe oTcyrcTByeT o6ru:aJI cxeMa pa3MeI.QeHH51 ttccne.n:oBaHHhIX MecT po)l(.n:eHHH · 

B reonorttqecK11x CTPYKTypax perttoHa H OTHOCHTeJihHO .n:pyr .n:pyra. f eonon1qec He cxeMbI 

yqacTKOB BbIIIOJIHeHbl He6pe)l(HO, B pa3HOM CTHJie H MacmTa6e. 



IIpn orrncaHHH IInoHepcKoro MecTopmK)l,eHH51 asTop yrnep)K.n:aeT, qTo yqacTo Ha.n:e)K)J;a 

rrpe.n:cTaBJUieT co6oH: «rnyfornHyro qacTh 30JIOTOHOCHOH )KHJihHOH 30HhI» He ITPHB M cpaKTOB 

,LJ;OKa3bIBaIOII.J;HX 3TO. 

06pa:r.u;aeT BHHMaHne nrn:poKHH: crreKTp s1rnsneHH11x MHHepaJIOB B py ax o6oHx 

MeCTOpO)K)J;eHHH ll 60JibIIIOe KOJIHqecTBO MHHepaJIOB TeJIJiypa, BHCMyra, He 

xapaKTepHbIX ,ll:JUI MeCTopmK,n:eHHH 30JIOTO-KBapuesoro THIIa. K CO)KaJieHmo, aBTOP , e )'Ka3aJI B 

aBTOpecpepaTe KOJIJlqeCTBO py,n:HbIX MHHeparroB ll HX COOTHOIIIeHHe, qTo He .n:aeT ITpe CTaBJieHH51 

o THITax py.n:. TaK)Ke .[(JUI IInoHepcrrnro MecTopO)K.L(eHH51, He ITpe.n:cTaBJieHhI .n:oK aTeJihCTBa 

accou:HaU:HH :oJIOTO-TeJIJIYPH.D:HOH MHHepaJIH3aU:HH c KaJibU:HTOM, XOT51 3TO 51BJUieTC ' 6a30BbIM 

ITOH51THeM .[(JUI ITepsoro 3arn:mD.a1eMoro ITOJIO)KeHH51. 

MHHepanornqecKHM aHaJIH30M .[(JUI IInoHepcKoro MecTopo)K)J;eHH51 ycTaHo neHo TpH 

cTa,n:HH py,n:oo6pa3osamrn, ITPH 3TOM MeTo,n:oM TEf H3ycieHbI <DB B 1<sapue rrepsoli Ta,llJ1H H B 

KaJibU:HTe 3aBepIIIaio:r.u:eH: CTa.n:1rn If COBCeM He H3ycieHHbIMH OCTaJIHCb cpH3HKO-X MHqecKHe 

ycnoBH51 BTopoH: cTa.L(HH. Ha ocHoBaHHH «o6phrnoqHhIX cse.n:eHHH» 06 ycnoBH51X cpop HpOBaHH51 

py.n: ll OTCYTCTBHH .L(OKa3aTem.CTB CHHreHernqHOCTH KpHCTaJIJIH3aU:HH 30JIOTO-Te nypH.D:HOH 

MHHepaJIH3aI(HH c Kap6oHaTOM .n:enaeTC51 3aKJIIOqeHHe 06 ycJIOBH51X 

BbICOKOITpo6Horo caMopO,ll,HOro 30JIOTa. ABTOpa TaK)Ke He CMy:r.u:aeT CTOJib Y3KHM, BC ro B 2°c, 
TeMITepaTypHbIH HHTepBaJI KpHCTaJIJIH3aI(Hll caMopO,ll,HOro 30JIOTa B rrpHpOL(HOH, He r MoreHHOH, 

OTKpbITOH cpe,n:e. 

cDH3HKO-XHMHqecKHe ycJIOiBH51 o6pa30_BaHH51 py.n: MeCTOpO)K)J;eHHH 30JIOTO-KBapu BOro THITa 

Ha cerO,L(H51IIIHHH .n:eHh xopOIIIO l13ycieHbI, H3BeCTHO, qTo OHH cpopMHPYIOTC51 B Me30T pMaJibHbIX 

ycnoBH51X ITPH TeMITepaTypax OT 400 .n:o 200±50°C, .n:aaneHH51X ITOpH.n:Ka 0,5-1,5 (HH r.n:a .n:o 3) 

K6ap H3 cpe.n:HeKoHneHTpHposaHHhIX ( cp. 5 Mac.% 3KB. NaCl) ynieKHCJIOTHO-BO)l,HhIX cpnIOH.L(OB. 

IIonyqeHHhie aBTopoM .n:aHHhie TEf ITO IIHoHepcKoMy MecTopo)K.n:eHHIO ITP THBopeqaT 

HMeIO:r.u;eH:c51 MO,L(eJIH COTBOpeHH51 TaKHx o6'beKTOB, qTo CTaBHT BOITpoc 0 

OTHeCeHH51 ero K 30JIOTO-KBapu:eBOMY THITy. 

JJ:aHHhie TEf aHaJIH3a Ke.n:poscKoro Mecropo)K)l,eHH51 ropa3.n:o 6onhIIIe 

MO)l,eJIH cpopMHpoBaHH51 30JIOTO-KBapueBbIX MeCTOpO)K,L(eHHH, HO OHO 

KOl eKTHOCTH 

COOTr eTCTBYIOT 

as opoM He 

THITH3HpoBaHO. ABTOP cNior BbIMOp03HTb KJiaTpaTbI BO <DB, HO He C)l,eJiaJI Ha OCHOB Hllll 3TOro 

pacqer COJieHOCTH cpJIIOH.L(a HCITOJib3Y51 HMeIO:r.u;HeC51 MeTO)l,HKH. TaK)Ke He pacctU{TaJI JIOTHOCTb 

C02 HCITOJih3Y51 .n:aHHhie KP-cITeKrpocKOITHH. 0QeHHBaTh cocTaB qm10H.n:a ITO TeM epaTypaM 

3BTeKTJIK yrneKHCJIOTHO-BOL(HbIX <DB He KOppeKTHO, IIOCKOJibKY paBHOBeCIDI B aKHx <DB 

HapyIIIeHhI. B asTopecpepaTe asTop He ITpHBO.D:HT .n:oso.n:os coKpa:r.u;eHH51 TeMIT aTypHoro 

HHTepsana cpopMHpoBaHHH )KHJI Ke.n:poBCKOro MeCTOp0)K,L(eHH51 .no 306-396°C, XOT51 HM 

ITonyqeHbI TeMITepaTypbI 280-396 °C. 

IIpH o6c~.n:eHHH pe3y.hh'.raTOB TeMITepaTypbI KpHCTaJIJIH3all,HH KaJihll,HTa II oHepcKoro 

MecTopo)K)J;eHH51 asTopoM pacITpocrpaH51IOTC51 Ha secb ITpouecc py.z:i:oo6pa3oBaHH51 («II oHepcKoe 

HMeeT HH3KOTeMITepaTypHbie ycJIOBH51 o6pa30BaHH51 (225-227°C» ), qTo KOHeqHQ 51BJI51eTC51 

HeKoppeKTHhIM BblBO)l,OM. 

lfayqeHHe H30TOITOB cepbI ll KHCJIOpo.n:a, ITOKa3aJI OTJillqlfe OT THmiqHbIX poreHHbIX 

30JIOTO-KBapueBbIX MeCTOpO)K)l,eHHH, qTo TaK)Ke .n:aeT ITOBO)l, ycoMHHTbCH B BepHOCTH OTHeCeHH51 

IIttoHepcKoro H Ke.z:i:posoro MecTopo)K)J;eHHH K 3TOMY THITy. 

BbICKa3aHHbie BbIIIIe 3aMeqaHH51 He CHH)KaIOT 3HaqHMOCTH ITpose,n:eHHbIX An KcaH.n:po.li 

JJ:MHrpHeBHOH COBMeCTHO c KOJIJieKTHBOM, B KOTOpOM OHa pa6oTaeT, HCCJie)l,OBaHIIH. e3yJibTaThl 



6hIJill rrpe,n:cTaBJieHbl HayqHOMY coo6rn:ecTBY Ha 6 HaynIHbIX KOHcpepeHI.J,ll51X H B CTaTb51X B 

)l(ypHanax crrHcKa BAK. 

IIpe,n;cTaBJieHHaH K 3arn:nTe pa6oTa cooTBeTcTayeT TPe6oBaHH51M ycTaHo neHHhIM a 

floJio)l(eHHH o rrpHcy)l(,n:eHHH y"lleHoH: cTerreHH KaH,n:H,n:aTa HaJK. TeMa H co,n:ep)l(a 

COOTBeTCTBYJOT rracrropTy crreitHaJibHOCTH 1.6.10 - reonorHH, ITOH.CKH H pa::rne.n: a TBep,n:bIX 

IIOJie3HI:.IX llCKOrraeMJ>IX, MirnepareHH51. 

lfaBeKOBa AneKCaH,n:pa .D:MHTPHeBHa .ri;ocTOHHa rrpHCBOeHH51 ei1: 3BaHH51 KaH,n:H,n:a a reonoro

MHHepanon:I"lleCKMX HayK no cneU:HaJibHOCTH 1.6.10 - «reonorll51, IIOHCKll ll pa3Be.ri; ca TBep,n:bIX 

IlOJie3HbIX llCKOrraeMbIX, MHHepareHH51». 

0T3bIB rro,n:rOTOBJieH .1l:J151 rrpe,n:cTaBJieHH51 B .D:HccepTaU:HOHHbIH COBeT 24.1. 53.01 rrpH 

ct>e,n:epaJibHOM rocy.ri;apCTBeHHOM 6Io,n:)l(eTHOM yqpe)l(,n:eHHll HaYKH llHCTHTYTe re HMllll HM. 

A.II. B1rnorpa.u0Ba CR6RpcKoro oT.ueneHII51 P AH. 

KonoBa EneHa EBreHheBHa 

KaH,n:H,n:aT reonoro-MHHepanorH"lleCKHX HaYK 

CTapnrnH: HayqHhIH COTPY.1l:HHK 

ll.o. 3aBe,n:yrorn:ero na6opaTopmi: rreTPonorHH, H30TOITHOH: reoxpoHonorHH H py.n:oo6 

CBKHllll .D:BO P AH 
Jia6opaTOpH51 rreTPOJIOI'llll, ll30TOI1HOH reoxpoHOJIOrHH ll py,n:oo6pa30BaHH51 

MHHo6pHaYKH PoccHH <l>e.n:epa.:IbHOe rocy,n:apcTBeHHoe 610,n:)l(eTHOe yqpe)l(,n:emre H YKH 

CeBepo-BocTOIJHhIH KOMrrneKCHhIH HayqHo-11ccne,n:oBaTeJibCKHH IIHCTHTYT HM. H.A. illHno 

,n:anhHeBOCTOIJHoro OT,n:eneHH51 PoccHH:cKoH: aKa,n:eMHH HaYK (CBKHllll .D:BO JPAH 

685000, r. Mara,n:aH, yn. IlopToBa51, ,n:.16, Ten/¢aKc (4132) 63-00-51, E-mail: 

secretary@neisri.ru 

kolova@neisri.ru 

+79140350821 

5£, KonoBa EneHa EBreHbeBHa, ,n:a10 caoe cornacne Ha BKJIIOIJeHHe CBOHX rre 

,n:aHHbIX B ,[(OKyMeHTbl, CB513aHHbie c pa6oTOH ,n:HccepTaI.J,HOHHOro COBeTa, bHeHIIIyIO 

o6pa6oTKy. 

2023 r. 

(rro,n:rrH b) 
Ilo,n:rrHCb, <l>llO aBTOpa OT3bIBa 3aBep5IIO. 


