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B flHccepxaujHOHHOH paSoxe CIIHBAK A.B. BBinojiHeHo KOMiuieKCHoe

npOHCxoameHHH ajiMasa B reTeporcHHOM Bemecrae HHacHeft

SeMJIH C aKUCHTOM Ha 3KCnepHMeHTaJIBHBie ^HSHKO-XHMHHeCKHe

MHoroKOMnoHCHTHbix MHoro^asHBix ajiMasooSpasyiomHX CHCTCM npH BBICOKHX

aaBJieHHKx H TCMnepaiypax, coorBercTByiomHx TaKHM raySHHaM. FpaHHHHBie

cocraBBi HayHaBiiiHxefl CHCTCM on,eHeHBi naHSojiee aocTOBepHbiM o6pasoM na OCHOBC

jiHrepaTypHBix flaHHbix no anajiHay MHHepajibHBix BKJUOHeHHH, saxBaneHHBix

pacrynniMH ajiMasaMH. Flo cymeciBy, flHccepTaunoHHafl paSoxa aBJUierca nepBBiM

3KcnepHMeHTaJiBHBiM HccjieflOBaHHeM (J)a3OBBix npeBpameHHH B peajiBHOM

HH5KHCH M3HTHH, HOCKOJIBKy BBIHOCa KOpCHHOrO BemCCTBa HHaCHeH MaHTHH

H aecoiniaiiHH MHHepaJIOB) c r:iy6HH 6ojiee 670 KM Ha noBepxHOCTH SCMJIH noKa He

HTeHBi xaioKe pesyjibTaTBi HSBCCTHBIX 3KcnepHMeHTOB no

npeBpamcHHaM Mo^ejiBHoro BepXHe-ManTHHHoro «nHpojiHTa» B PT-

yCJIOBHHX HHaCHCH MaHTHH. 3TO nOSBOJIHJIO B paMKaX MOflCJIH H3OXHMHH6CKOrO

cocxasa MaHTHH na scex rjrySHHax pacnpBiTB BosMoacnyio MHHepaJiorHK)

H KJiroHeBoe sHaneHHe B ee ^opMHpOBaHHH peaKi^HH pacna^a

BepXHe-MaHTHHHoro OJlHBHHa (Mg,Fe)2SiO4) Ha nepHKJias (Mg,Fe)O H

6pHfl>KMeHHT (Mg,Fe)SiO3. OflHaKo MHHepaJiorafl nepBHHHBix BKjnoneHHH B ajiMasax

HHMCH6H MaHTHH OKa33JiaCB Gora^C, npHHCM CpeflH TJiaBHBIX MHHepaJIOB BKJIWHeHHH

odnapyacHBaexca CXHUIOBHX SiO2, HTO BO MHOFOM onpe#ejiHJio KOHKpexHBie

3a#aHH, peinaeMBie B flHCcepTauHOHHoii pa6oTe CF1HBAK A.B., Haxo^axca na

ocxpne coBpeMCHHOH aKcnepHMCHxajiBHOH MHHepajiorHH, H caMa HX nocxanoBKa

B03MOKHOH TOJIBKO 6jiarO«apfl nOCJICflHHM flOCTHKeHHaM B paSBHTHH



3KCnepHMeHXajIBHBTX MCXOflOB HCCJICflOBaHHH npH CBepXBBICOKHX CXaXHHCCKHX

flasjieHHsx. Bee samara nocxaBJieH&i snepBBie B MHPOBOH npaKTHKe H nanpaBjieHBi Ha

peuieHHe Han6ojiee aKxyan&HBix npoSjieM reo$H3HKH H reoxHMHH, csasaHHBix c

COBMCCXHBIM reHC3HCOM cBepxrjiy6HHHoro ajinasa H accoiiHHposaHHBix c HHM

MHHepajioB. K xaKHM npoSjieMaM oxHOcaxca: (1) XKHH^CCKHH H (^asoBBitt cocxaBBI

POCXOBBIX Cpefl aJIMaSOB H BKJIIOHeHHH, (2) <j)H3HKO-XHMHMeCKHH MCXaHHSM

HyioieaiiHH H KpHcxajurasaipiH anMasos; (3) 4>H3HKo-xHMH^ecKHe ycjioBHa SBOJUOIJHH

MarMaxH^ecKHx pacnjiaBOB KOpeHHBix nopofl HH^CHCH MaHXHH, a xaicice POCXOBBIX

paciuiasoB ajiMasoB H BKJiioHeHHH; (4) renexHHecKaa KjiaccH<J3HKaijH5i rexeporeHHBix

MHHepanoB nepBHHHBix BKJno^eHHH, saxBaneHHBrx CBepxrjiy6HHHBiMH ajiMaaaMH.

Hs GojiBiuoro woia HOBBIX H nnxepecHBix pesyji&xaxoB, nojiyqeHHBix B

oxe CIIHBAK A.B., HanSojiee BaacHBiMH MHC

1) 3KcnepHM6HxajiBHO noKaaano, HXO njiaBJieHHe npocxBix Kap6onaxHBix

CaCOs, MgCOj H NaiCOs MBJiaexcfl KOHrpy3HXH&iM B O^CHB innpoKOM

HHxepBajie ^aBJieHHtt 10-80 FTla H xeMnepaxyp 1 700-3 000°C) H onpeflCJieHBi

BBicoKoxeMnepaxypHHe rpaHHii;Bi oSjiacxeft oflHopoflHBix pacraiaBOB. 3xn pesyjiBxaxbi

HMerox cymecxBCHHoe SHaqenne ^JM o6ocHOBaHHa xHMHHecKOH npHpo^Bi KJHOHCBBIX

KOMnoHCHXOB Kap6oHax-coflep^camHx POCXOBBIX cpefl CBepxrjiySHHHBix

2) 3KcnepHMeirrajiBHO nccjieaoBaHBi (^asosBie oxHomeHHH npn

MHoroKOMnoneHXHOH KapSoHaxHOft CHCXCMH MgCO3-FeCO3-CaCO3-Na2CO3,

cocxas Koxopott MaKCHMajiBHO npH^JiHaceH K Kap6onaxHofi cocxaBJiJnomeii POCXOBBIX

cpea cBepxrjiySHHHBix ajiMasoB. riojiyqeHBi SKcnepnMeHxajiBHBie flOKasaxenBcxsa ee

SBxeKXH^ecKoro miaBJiemw (^asoBbifl cocxas 4-4)33Hofi SBXCKTHKH: Mg-Fe-

KapGonax + Ca-Na-Fe-Mg-Kap6oHax + Na-Ca-Fe-Mg-Kap6oHax + L); onpe^ejieHa

KpHCxajurasaimH KapSoHaxHbix MHnepajiBHbix $as c

xeMnepaxypbi (nepBHMnaa 4>a3a - Mg-Fe-Kap6oHax), a xaoce

oSocHOBaHO HanHHHe OflHO(|)a3Horo nojia MHoroKOMnoHenxHoro KapSonaxHoro

pacnjiasa. CaMBifl Ba«HBiH pesyjiBxax npoBeaeHHoro HCCJie^oBaHHa - BnepBbie

noKasano, MTO xeMnepaxypBi 3BxeKXHHecKoro njiaBJieHHa CHCXCMBI MgCO3-FeCO3-

CaCO3-Na2CO3 SHannxejiBHO - na 500-700 °C - mofce reoxepMajiBHBix. 3xo



#OKa3Braaex BOSMTOKHOCXB 4)OpMHpOBaHHfl Kap6oHaxHBix paciuiasoB (B

XOM HHCJie, ajiMa3oo6pa3yiomHX pacruiaBOB) B ycjiOBHax HHacnefi MaHXHH.

3) 3KcnepHMeHxajiBHO royqeHBi <|>a30BBie oxHOineHiw npH

CHCxeMti MgO-FeO-SiO2, oxsexcxBeHHOH sa oSpaaoBaHHe

MHnepajioB HHJKHeii MaHXHH - ^epponepHKjiasa (Mg,Fe)O,

(Mg,Fe)SiO3, MaraesHOBiocxHxa (Fe,Mg)O H cxHinoBHxa SiO2.

3KcnepHMeHxajiBHBie aoKasaxejibcxBa peawniH 6pH#3KMeHHxa c pacrmaBOM c

o6pa3OBaHHCM «napaflOKcaji&HOH» accouHaqHH ^as «nepHKJia3-BiocxHxoBBie xBep^bie

pacxBopBi (MgO-FeO)ss + CXHUIOBHX SiO2», Koxopaa sanpemena B ycjioBHax BepxHefl

MaHXHH H3-3a XHMHHCCKOrO BSaHMOflCHCXBHa MeaCfly OKCHflaMH C o6pa3OBaHH6M

npOMeacyXOHHBIX CHJIHKaXHBIX COeflHHeHHH. YcXaHOBJieHO HaJlHHHC KBaSH-

HOHBapHaHXHott nepHxeKXHHecKOH XOHKH «6pHflMCMeHHX + pacnjias = Fe-

nepHKjias/Mg-BiocxHx + CXHIUOBHX» H onpe^ejieHBi paBHOBecHBie cocxaBBi i^as. 3xox

pesyjiBxax HMeex npHHHHnHajibHoe SHaqeHne flJM peiiieHHa «cxHinoBHXHoro

napaflOKca», xaK KaK oSHapyaceHHaa nepHxeKXH^ecKaa xo^Ka B oSmeft cxpyKxype ^H-,

MOHO- H HOHBapHaHXHBIX 3JieMCHXOB HOBCpXHOCXH JIHKBHflyca CHCX6MBI MgO-FeO-

Si02 o6ecneHHBaer BOSMO»CHOCXB HSMeneHHa cocxasa MarMaxH^ecKoro pacnnasa ox

yjiBxpa6a3HxoBoro (HS nero KpHcxanjiHsyioxcs ^epponepHKJias H 6pH,ipKMeHHx) ao

6a3HxoBoro (HS Koxoporo KpHcxajuinsyioxca MarnesHOBiocxHx H CXHUIOBHX) B

npouecce ^paiotHOHHOH KpncxanjiHsauHH.

4) HsyneHBi <J>a30BBie npeBpameHHH npH ^aBJienHH 26 Ella H xeMnepaxypax

1300-2200 °C s6jiH3H reoxepMH B 6oiiee CJIOJKHBIX MHoroKOMnoneHXHtix cncxeMax -

«MgO-FeO-SiO2-Ca-nepoBCKHx CaSiO3)» H

H «MgO-FeO-SiO2-CaSiO3-(Mg-Fe-Ca-Na-Kap6oHax)-yrjiepofl».

Y6eAHxejiBHO noKasano, HXO B axnx cncxeMax, KaK H B CHCXCMB MgO-FeO-SiO2,

HMeexca nepHxeKXHKa, ^onycKaKDmaa yjiBXpaSasHx-SasHxoByio SBOJHOHHIO pacnjiasoB

npH P̂31̂ 11011110̂  KpHCxaJiJiHsaitHH H, B nacxHOCXH, coBMecxHoe BbinaaeHHe

KpHCXaJIJIOB CXHHIOBHXa H MarH63HOBK)CXHXa, He^OnyCXHMOe B yCJIOBHflX BepXHCH

MaHXHH.

5) 3KcnepHMeHxajiBHO HccjieflosaHa coBMecxnaH KpHCxajiJiHsauHa ajiMasos c

scex xpex OCHOBHBIX accounauHH, o6Hapy5KHBaeMBix B nepBHHHtix

B CBepXTJiy6HHHBIX aJIMasaX HHXCH6H MaHXHH, a HMCHHO: i)
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accoimanjHH «<J)epponepHKJia3 + 6pHA5KMeHHT»; ii)

"nepHxeicxHHecKOii" accomiaijHH «<|)epponepHKJia3/MarHe3HOBK)cxHx

+ CTmnOBHT» H ill) 6a3HTOBOft aCCOUHailHH «MarH63HOBK)CXHX +

CTHHIOBHT». OnpefleJICHBI (J)H3HKO-XHMHHeCKHe yCJIOBIM o6pa3OBaHH3 KaMCflOH H3

acconiianjKK HS npHpo^HOH pocroBoft cpe,m>i. 3xH pesyjiBxaxBi HBJIHIOTCH

BaacHBiM BKJiaflOM B reHerHiecicyio MHHepajiomio ajiMasa.

Heo6xoflHMO Taic»ce OTMCTHTB u;ejieycTpeMJieHHOCTB H xopouiae ACJIOBBIC H

opraHHsaxopcKne KanecxBa ^HCcepxaHTa. SnaHMxejiBHyK) qacxB peayiiBxaxoB, jierniHX

B ocHosy flHccepxaijHH, CIIHBAK A.B. nojryHHJia, pa6oxaa B YHHBepcHxexe

EafipoHxa - BasapcKOM reoHHCxHxyxe no BBiHrpaHHBiM ero MOJiofle>KHBix rpanxoB

PO H POOH. BaBapCKHtt HHCXHxyx - O^HH HS jiyHuiHX MHPOBWX

no SKcnepHMeHxajiBHBiM HccneflOBamwM B ajiMaaHBix naKOBajiBHax c

jiasepHBiM narpeBOM npn peKop^HBix snaqeHHax flasJieHHfl H xeMnepaxypBi.

IIpHoSpexeHHBitt xan on&ix CIIHBAK A.B. BecBMa 3$4>eKXHBHO HcnojibsoBaJia JVTH

paSBHXHfl HOBBIX MCTOflHK B 66 pOflHOM HHCXHXyxe 3KCnepHM6HXajIBHOH

MHHepajiorHH PAH, BHecfl SOJIBUIOH BKJia/j B coaflaHHe na Sase H3M PAH nepBoro

oxenecxBeHHoro KOMnneKca annapaxypBi c aJiMasHBiMH HaKOBajiBHaMH, jiasepnBiM

HarpeBOM H in situ PaManoBCKOfi MUKpocneKipocKonHeii. B 2015 roay na SXOM

KOMimeicce Ha^ajiocB nposeaeHHe MHHepajiorH^ecKHx, nexponorHHecKHX H

reoxHMHiecKHX nccjieflOBaHHtt.

He BBiSBiBaex coMHeHufi ^ocxosepHocxB 3KcnepHM6HTajiBHtix pesyjibxaxos,

nojiyneHHBix B flHCcepxaimoHHoft pa6oxe c HcnojiB3OBaHH6M jiyqiuefi annapaxypBi

MHpoBBix HCCJie^oBaxejiBCKHx uempoB. HpoBe^eHHBiH ^HccepxanxoM

nOJiy^eHKBIX flaHHBIX H OCHOBHBie BBIBO^M O $a3OBBIX paBHOBCCHflX B

MHOrOKOMnOH6HXHBIX CHCX6M3X H flOnyCXHMBIX XpaCKXOpHflX (J)paiCUHOHHOH

pacnjiaBOB nojinocxBio coraacyioxcfl c npasujiaMH reoMexpiwecKOM

MOH KpHXEraecKHe saMenaHHa no flHccepxau,HH nocax

xapaKxep H OXHOCHXCH XOJIBKO K HHxepnpexaijHH H (JjopMe

nojiy^eHKBix sKcnepHMenxajiBHBix pesyjiBxaxoB.

1) BbiBOfl ^HccepxaHxa o ^ByxcxyneHHaxoM xapaxxepe peaicnHH pa3Jio>Keinw

KapSonaxoB MgCO3} CaCO3 H Na2CO3 B ycjiOBiwx nepexo^noH SOHBI H HMKneK
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(cxp. 7) c oGpasoBaHHeM COa na npOMOKyxoHHoft cxa^HH coraacyexca c

npaBHJiOM (JDas Pattroa, HO Hyacflaexca B aononHHxejiBHOM

2) B Kanecxse oflHoft H3 BepniHH KOHijeHxpauHOHHoro xpeyrojibHHKa na puc.

5.14 (cxp. 181) BBiSpan SBxeKxmecKHH cocxas CMCCH (MgO)x(FeO)y(SiO2)z. 3xox

BBi6op ne yxasaH B XCKCXC flHCcepxaurai, a SBxeKXH^ecKaa xeMnepaxypa

xeMnepaxypOH mraBjieHHH rpaHHTOoro cocxaaa (MgO)(FeO)(SiO2), HXO

npenaxcxsyex noHHMaHHK) HHxaxejiflMH npHBCflCHHoK Ha pnc. 5.14

3) Ha nojiHxepMHHecKHX ceneHHax pac. 4.2 (cxp. 126), p«c. 4.9 (cxp. 134) H

pnc.4.13 (cxp. 143) xpH 4>a3OBBix HOJLS CMBiKaioxca B XOHKB Ha BIOCXHXHOH cxopone

i, a Ha pnc. 4.17 (cxp. 148) XEKHX nojiefi aa»ce nexBipe. C XOHKH speHHa

, 3xo flonycxHMafl, HO O^CHB MajiosepoHXHaa cHxyau,HK. fl,jia 6o;iee

KOppCKXHOrO HpeflCXaBJieHHfl HeoSxOflHMO «pa3flBHHyXB» 3XH XOHKH B KOpOXKHe

oxpe3Kn. KejiaxejiBHO xaoce npn^axB onpeaejieHH&ie HaioiOHBi ropHSOHxajiBHbiM

JiHHHaM, oipaHHHHBaromHM HCKoxopBie cojiH^ycHBie ^asoBBie nojia na pnc. 4.3 (cxp.

126), pHC. 4.9, 4.13, 4.17 H necKOJiBKHX apyrnx nojinxepMH^ecKHX ceneHHax,

He cosflaBaxb y HHxaxeJieii BnenaxjieHHe, HXO 3XH JIHHHH onHCBisaiox

paBHOBCCHK.

saMenaHHH He cHH^caiox oSmeft BBICOKOH OHCHKH

. flHccepxauHH A.B. CnHBaK npeacxaBJiHex co6ott ijejiBHyio H

ayHHo-HCCJieflOBaxejiBCKyK) pa6oxy, Koxopyio MO>KHO

xapaKxepnsoBaxB KaK KpynHoe #ocxH)KeHHe B POSBHXHH MHHepajiorHH H nexpojioraH

HHSCHCtt MaHXHH SCMJIH.

HecoMHeHHa nayHHaa HOBHsna nojiOKeHHii, samnmaeMBix B

paSoxe C1THBAK A.B. B HX OCHOBC - snepBBie nojiyneHHBie ero

KjnoHesoro 3HaHeHH« B pemeHHH Kpynnoft HayHHoS npo6jieMBi rene3Hca

CBepxray6HHHoro anMasa H nepBHHHBix BKJiroqeHHft B semecxBe HHJKHCH MEHXHH

SCMJIH.

Maxepnajibi awccepxartHH HafleacHO anpoSHposaHBi - flOKJia,znjBajiHCB na 29

pOCCHHCKHX H MeJKflyHapOJTHBIX KOH$epCHL{HaX H Ony6jIHKOBaHBI B 22 CXaXBHX B

pe^epHpyeMBix ^cypHanax. UpeflcxaBneHHaa flHccepxa^HH aocxaxo^HO DOJIHO
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oxpaacaer BbiHocHMbie Ha sammy pesyjibxaxbi. TCKCT aBXOpe<J>epaxa nojinocTbio

cooTBercTByer coflepxcaHmo .zmccepxauHOHHOH pa6oxbi.

Ho o6beMy H opHranajibHocxH nojiy^eHHbix pesyjibxaxoB, HX flocxoBepnocxH,

HayraoH H npaKTHHecKoft ueHHOcxH flHCcepxainioHHaa paSoxa «FeHe3Hc

CBepxray6HHHoro ajiMasa H nepBHTObix BKJUOHCHHH B BemecxBe romHeft

(aKcnepHMeHxaJibHbie HCcneflOBaHHa)» y^OBJiexBOpaex xpe

BAK K aoicropCKHM flHCcepxauHaM. CI1MBAK A.B.

HOBbie 3KcnepHMeHxanbHbie peayjibxaxbi, npHHiinnHajibHO Bamnbie ana peutieHHH

aicryajibHbix npo6jieM reHCXH^ecKofi MHHepanoraH «cBepxrjiy6MHHoro»

HHacnett MaHXHH SCMJIH. B pa6oxe Hcnojib3OBaHbi caMbie coBpeMCHHbie

3KcnepHMeHxanbHbix HCCJieflOBaHHft B peKopano uiHpoKOM AHanasoHe flaBjieHHH H

xeNtnepaxyp. Hpej^iioKeHHaa HHrepnpexauHa nojiyneHHbix aaHHbix xopoino

o6ocHOBaHa H AeMOHCxpHpyex ray6oKHe nosHamui asxopa B xepMo«HHaMHKe

MHoroKOMnoHeHXHbix CHCXCM. Bee 3TO xapaKxepHsyex CITHBAK A.B. KaK

cjioacHBineroca BbicoKOKBajiH<J)Hii,HpoBaHHoro HccjieflOBaxejis, saoiyxcHBaiomero

npHcy>KfleHHH yneHOH cxeneHH AOKxopa reojioro-MHHepajiorimecKHX nayK no

25.00.05 - MKHepajionw, KpHcxajuiorpa^)HH.

AHXOHOB

Jia6opaxopHefi OHSHKH — BLICO

rocyAapcxBCHHoro 6ioflHcexHoro yqpeacaeHHa HayKH HncxMTyx

xejia POCCHHCKOH aKa,zjeMHH nayK (HOTT PAH)

142432, r.HepHorojioBKa, yji. AK.OcnnbHHa, a.2.

Ten.: 8 (496) 522-40-27
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