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oQuqHanbHoro orlnoHeHra Ha Alrcceprarlr4oHHyro pa6ory IOAI4HA Bacunus,

HuroraeBLrqa (CI,IHTE3, OA3OBbIB PABHOBECI{fl, CTPOEHI,IE m

cBoIZcrBA COEAI,IHEHI,Ifr B TPofrHbIx ctrcrnMAx Na2Mooa-

CszMoO a-Ml[4.oO+ (M : Mg, Mn, Co, Ni, Zn)rr, rpeAcraBneHHyro Ha cor{cKagpre

yueuofi crerleHpl KaHALIAaTa xuMrrrrecKlrx HayK rro creq[aJrbHocrlr 02.00.21 -
HeopraHrlrrecKrur xuMzq B Ar.rccepraquoHHrrfi coBer A 003.05 I .01 upn OfEyH
I4ncruryre HeopraHprrrecKofi xuvrrElr HM. A.B. Huxolaesa CO PAH

ArcryalbHocrb reMbl. Pa6ora HarlpaBneHa Ha pemeHr,re Syu4arraenralrnoft uayruoft

upo6neubl HeopraHl,IqecKofi xuuzlE I{ MarepuanoBeA envrfl. - pa3pa6orxy ocuoB Ha[paBneHHoro

cI{HTe3a HoBbIX Synr<quoHarlbublx coeAraneHrafi c 3aAaHHbrM AltgafiHord H rrporHo3lrpyeMbrMr,r

Susu.recKLIMH cnoficrsaMl,I - uorur6AaroB n 4nofinbrx r/r rpofiurx crrcreMax. llepcneKTrrBHocrb

uonu6Aaron o6ycnonJleua I{x pasHoo6pa3HbrM [pprMeHenr4eM, rrocKonbKy onr4 o6na4alor

K AT AJII4TLIII E C KPIM I{. HOHOlpOBOAsrrIprMrr, JIa3epHbIMrI, n enu n efi Ho - o IITLIqecKLIMLI.

cefHerogneKTppltrecKplMl{ I,I Apyrr,IMpr [oJre3Hbnrn csoficrBaMrr. CoorsetcrBeuHo aKTyaJrbHocrb

pa6oru HecoMHeHHa BBHAy 3HaqI{MocrI,I ororo KJracca coeAr{He:auit Anfr [puMeHeHrrfl B

pasHoo6pa3Hbx c$epax coBpeMeHHbIX rexHonoruit. B csssu c srprM rrocraBneHHbre n pa6ore rleJrrr

rlccJreAoBaHr{ff [onyqeHr.re HoBbrx rpofinsrx uolpr6AaroB B cr{creMax Cs2MoO+-NazMoO+-

IUINIoOq (M: Mg, Mn, Co, Ni, Zn), vx xapaKrepr43arlufl, vsyqeHr,re Saronrre paBHoBecvfl, B orlrx

cucreMax, Kpllcrarrnrecrofi crpyKTypbr HoBbrx Sas, cnoficrs v oueHKIa Bo3MoxHocrpr r{x

[paKTI.IqecKoro[ppIMeHeHufl'KaKIIpoBoAflIIIuXMaTepHaIIoB

upo6lennbr, a peureHl4e srI,IX qerefi BHocI,Ir Qy"aareHTiurbHufi nrclaA B pa3Brrrlre crpyxrypuofi

xLIMI,ITI HeOpfaHLIqeCKprx coeAusenufi il [paKTuqecrufi B o6nacrr 6y4yulux rrpuMeHelauit.

Hecuorpx Ha pasnoo6p€Bl,Ie u Ha BbrcoKyro cre[eHb rr3f{eHuocrr{ Anofinrx w rpofturx

naolu64aroB, oKa3arlplcb nau6oree cra6o uccJreAoBaHHbrMu uolu6Aarbr, Kpr,rcrannpr3yroqvrecfl. B

cl,IcreMax c ulefioqHblMr{ Lr AByxBaJreHTHbrMr4 MeranJraMu. Irlueuuo orr4 cucreMbr n 6sutu nrr6paurr

aBTopoM B Karrecrne odreKToB [rccJreAoBaHuq. Bu6op o6terroB H MeroAbr Lrx trccJreAoBaHr{.rr

o6ocnonaH rlenrMvr vr 3araqaMpr.
F

CogepxaHrle Arlcceprallrru. Crpyrcrypa Arrcceprarlnu cocrolrr pr3 BBeAeHLrs, o6sopa

nllreparyphl (rn. 1), onucaHl{s MeroAoB crrHre3a pr LrccJreAoBaHr.rs (rt.2), ocHoBHbrx p*ynbraroB

pa6omt (u. 3), o6cyx4eHllt pe3ynbraroB (rn. 4),3aKJrroqenvrs., ocHoBHbrx pe3yrrbraroB tr BbrBoAoB,

cnrcKa rll{rupyervrofi nl{reparypbr (L72 ccurxu) r rplrJroxreHrr. .{HccepraLrvrfl Lr3rroxeHa sa 139

crpaHl,Iqax reKcra, coAepx(krr 65 ralrrurl, BKJrroqar [puJrox{eHr,r n, u 66 pucyHKoB.



Ilenr pa6orrr B 3naqprrenrnofi crerreHpr Aocrr.{ruyra aBTopoM, ltaro1iapfl,

xnann$uuplpoBaHHo opfaHI{3oBaHHbrM gKclepr{MeHT€rrrbHbrM HccneAoBaHnflM, :era'ukr:nafl or rroucKa

ycnonnfi cI{HTe3a u orpa6orKla MeToAI,IKLI cIaHTe3a MoJrr464aron, s oco6enHocrr4 cyrqecrByroUero B

y3KoM uHTepBane reMrleparyp Cs+Zn(MoO+):, Irtx xapaKrepvrca1vru MeToAaMpr roporrrKonofi

peHTreHoecxofi 4n$parqrara, TepMprrrecKoro anurusa oHeproAr4c[epcr4oHHoro MLrKpoaH ururca

xrltMlrrrecKoro co cTaB a I,r SIreKTpo Q nsu.recKprx ueuepeHufi .

Hay.rHafl HoBrr3Ha rI AocroBepHocrb noryrreHHbrx pe3yJrbraroB rr BbrBoAon pa6orsr. flo

cyrvr, AllccepraTJnfl Ha[paBneHa Ha r,rccneAoBaHlre Sasonrrx panuoeecufi Her{31n{eHHbrx rpofturx

crrcreM uorur6garon CszMoO+-NazMoO+-i,1lvIoO+ (M : Mg, Mn, Co, Ni, Zn), rolrcK B orr{x

cucreMax HoBbrx Sas 14 TBepAhIX pacrBopoB, xapaKreprl3arlraro (revrueparypbr rrJraBJreHHr 14

pa3noxeul,Is vr r.rt.) grrlx HoBbrx Qas BnJrorb Ao orrpeAeneHlrfl KplrcranJrr,rqecKr,rx crpyKTyp,

uccneAoBaHne csoficrs B colocraBrleHr.Iu co crpyKTypofi u csoficrnaMr{ cxoAHbx coeAr,rHennfi. B

p$ynbrare aBropoM ronfreHbl Kpl4crarlnbl Lr BrrepBbre onpeAeneHbr crpyKrypbr 3 rpofturx

uonra64aton, I I asofiHblx tuorut6AaroB LI rpofiHrrx rBepAbx pacrBopoB Ha r,rx ocHoBe, rrocrpoeHa

TpI,IaHry lrflr\r4fl. cy6convrAycubrx o6racrefi orHX cr{creM. HeconaneHHo, r,rHTepec flpeAcraBr-sror

yrorrHeHtrfl, crpyKTyp rBepAbrx pacTBopoB c feTepoBaneHTHbrMpr 3aMerrIeHHflNrH kr BaKaHcr{flMkr B

rlo3llulif,x KarIaoHoB, o6pa:yrouuecs Ha ocHoBe AnofiHrx coeAnneuufi vr rrpocrnparoull,lecfl B

o6lacrr rpofturx Saronrrx AuarpaMM. Hoesre Sassr crpyKrypHo oxapaKreplr3oBaHbr, orpeAeneHbr

plx TeM rr ep aTypbr II JraB Jr e H r4s, Hrrr4 p a3 n o ]Ke HV s,.

TpnaHryrrfl\vrfl, cl{creM, BrI[oJIHennafl. B[epBbIe, He Bbr3brBaer coMueHlrfi, oua onupaercfl Ha

corJlacoBaHnhle peHTreHorpa$nuecKpre r4 peHTreHocrpyKTypHbre AaHHbre.

Oco6o cneAyer orMerl4Tb HoBbIe crpyKrypHbre rr{rrbr, o6uapyNeHubre aBTopoM

NaroCs+Cos(MoO+)rz r4.,: Na2.22Cso.zsNir zs(MoO+):. He laenuuufi ragrepec Bbr3brBaer

KpI{CT€rnJIOXIltMLIr{eCKarI OIIeHKa UOUsOfi npOBOAr.rMOCTr.r alnrooAr.ITorroAo6usx $as,

sKCrIeppIMeHT€LIrbHO rrOATBeplKAeHH€Ur }r3MepeHzflMlll sIeKTpOIpOBOAHOCTLT.

IlpaKTnqecKafl 3HaqlrMocrb rIoJIyrreHHbIx aBTopoM pe3yJrbraroB. flparruuecKrr Bax{Hbr

HoBbIe crpyKTypHble AaHHbre, AerroHlrpoBauHbre B MexAyHapoAHbre 6agu AaHHbrx, B qacrnocrlr B

MexAyHapoAHyIo 6rey AaHHIIX Heopraul4rrecKux crpyKryp. llparrr,rqecKu BaxrHbr pe3ynbrarbr rro

Tpl,IaHrynsuuu HoBbx cr,IcreM uonu6AaroB, oro raKx(e AolorrHlrr 6azy- AaHHbrx $asonsrx-D
AI{arpaMM. Xorerocr 6u 4o6anurr, qro oneKTpoQuszuecxue AaHHbre, 3Kc[epuMeHTELrrbHo

rrolryqeHrrble Ans ilJlnlooArrronoAo6srrx uoru6AaroB, oqeHb BDKHbr, oco6eHHo B corrocraBJreHuu c

pacqerHblMl{ pr crpyKTyprrblMr{ AaHHbrMLr, u Moryr cnyxr4Tb 6agoir [nfl guzaitua

annrooAr{ronoAo6nbx rBepAbIX gneKrpoJrprroB. Hexorophre crpyKTypbr r{ TBepAbre pacrBopbr Moryr

eofiru n yre6nuKr{ rro Kpr,rcrarrJroxnMr{r4 KaK rrpr,rMepbr.



ocnotnr,re AocTnrKerrllfl pa6orrr. flo-nu4nuoIrly, oAHIIM 1t3 OCIIOBHbD( ,4OCrUXennft

4annofi pa6oGr, rroMuMo IT3JIOXoHHLX BErrrre, B ocHoBHOM, gKCIIep[MeHTanbHbx aIIHIII'IX'

rBJrreTcr r,rccJreAoBaHue tparonrrx paanonecuft B cncTeMax, 6a:npyoqeecx Ha MHoIOqIICJTeHHbIX

MOHOKpTTCTaJTEHbTX r{ IlopolxKoBbrx yroqHeHrztx cTpyKTypbl. Taxte paooru Ao cI'Ix He Tax rlacTo

Bcrpeqarorct, rerr,r 6onee, rrro orra BEIIoJIHeHa oqeHb AeraJrbHo' Hecoltrenso' 9To BIlocI4T

(fyngarr,renrarrurrfi egraA B pa3BnTL'Le ([Zsrar<o-xrmruecKoro aEaJII43a. flOxalyft, M9]KIIO TOJIIKO

IIocoBeToBaTbaBTopyqallleI4cIIoJIb3oBaT63aBI,cI,IMocTI,I[apaMeTpoBpeffeTK[roTxI{MI,IqecKoIo

cocraBa, 9To no3BoJIIrr BErtBrrrb HoBbIe 3aKoHoMepHocrll.

Cr:enenr o6ocnosaHHocg rrayqubrx noloxeuufi, BbrBoAoB rl peKoMeHAaq[fi. OcnosHrte

pe3yJlbTaTbr, rrpeAcTaBneHHEre B Ar,rccepTarluu, o6ecnevnraroTct LIc[oJr63oButHI{eM B r(aqecTBe

o6terron uccne,EoBar u nosrx MolI46AaToB lI KoMnJIeKcoM B3tlrlMoAorIoJIHtK,trI4x MeroAoB

r.tccJreAoBaxur, BEIrIomleHIrLD( Ha coBpeMeHHOIrl O6Opy,4Oranuu (uerogu penrrenorcrofi

4r.rifparqrur MoHo- rl [oJrlIKp]IcranJIoB' reprr'rr'r'recrnfi arrurtrg' 3uepro'4l4cflepc oHHErfi

MI,IKpoaJUIJrr{3 xIIMlrrIeCKoro coCTaB4 rA slerrpOrf r'rSr'rqecK}te I'BMepeHut II Ap.)' OCO6o xoqerCs

orMeTErb BErCOKtrfi ypoBeHb peHTfeHocTpyKTypHBIX uccneAoBal{nE 14 KopperrlrFo

nHTepnpeTaIIItIO 3.Tr4X pe3yJI6TaTOB. Ha sTOM OCHOBaHLIIi Hay{IIbIe IIOIO)(eHI',IS I',I BBIBOAbI

Ar,rCCepTarIUU [pe,{CTaBrrroTcs o6OononanHrMu I,I npI,IHqI,InUIrnbHbD( Bo3p&(enl4fi He BbBEIBaTT.

BrrsoAbr pa6oru ageruarno oTp KaroT ee coAepxaHlle, B IIeJIOM, O6OCHOSaHI'I HaAenGLIMI',I

3KC[epr,rMeHTaJrbHBrMlr pe3yJrbTaTauu. Perylrrar:rr pa6oTrr lroryr 6rrrr peroIr.ren4oBaIlbl AIUI

rl3yqeHr{r n ucrroJrb3oBaHrr r npolpr.rnrnrx, B rlacrHocrlI n I4OFIX PAH, tlxc PAH, MIY, r

I,Incruryre xunu[ CII6ry u Ap. oprarl,rsallutx.

Boupocrrr no?(eJrantrflr 3aMeqaulrfl' Ecrecmenuo, rrro xopofiat pa6ora nopox4aer

B6rrpocBr. coorsercrseHgo, HeCMOTpT Ha LtMercIq[ect MHofoq[IcJIeHHbIe AOCTOI4HCTBa pa6oru,

IIpu[poIITeH'fiMccepTaIIruIBo3HI,IKaIoTHgKoTopbleBoIIpocbI,I4MeIoTc'TaxxeIoxeJIaHIi'14

3aMerraErr, Bo3Moxno 6naro,4apr I'rHTepecy Ko MHofl'IM pe3yJlbratau pa60'rrr'

1.O6o6qerrur'HaronrrerrrrrrfiaBTopoMNrrroroqficrreHHbfr4ocronepnrui

gKCIIepIrMeHTanbHErft MaTepr{aJI, aoIIOJIII[TeJIbnUfi ,4annrnrlr'r IpeAIIIeCTBeHHI'IKOB' y)Ke

rpe6ylor o6o6qenufi, oAHar(o o6o6rqeHr.tt [peACTaBneHbI B pa6ore 3IIarIIIreJILHo cna6ee

pe3ynbraroB. Oro rerrr 6oree yAr,rBnser, qro n pa6ore ecrb rJIaBa o6cXxaeHl'Ifl pe3ynbraroB

(rn. 4), 3aKJrroqeHne, ocHoBHbre pe3ynbrarbr rr BbrBoAbr, B KOTOpbrx cKopee [epequcJrflrorc'fl

lonyrleHHble pe3ynbrarbl.

2. TepnurHoJrorux. HanprrMep, rut 4 (c. 88-89). Xorelocb 6rr nerrluoro o6cYApr$

HcrroJrb3yeMyro aBTopoM TepMLIHorIorI,Irc. B pa6ore ficrloJrb3yrorcs TepMI4HbI

<Sa:oo6pa3oBaHr{e)) 14 <Sasonue paBHoBe cvrfll>. KoueqHo, cefiuac rpaKToBKa MHorr{x

TepMLrHon (n erux), xarc fipaBurro, AoBoJrbHo rrrupoKas, oAHaKo B oAHoM Mecre (u. 4) xoreJlocb



6rr, uro6br onr{ coorBercrBoBirrrukrHe rryranllcr.3auerr4M, Mo}KHo r43yrrarr Sasoo6pasonanr4e,

Ha[pprMep, Meracra6umu oit uttu HepaBHoneurofi Q aarr.

3. fr. 2, n. 2.2, rrepBoe npeAJro]KeHne. flo KaKLTM Kpurepr,rsM orrpeAenrnu

paBnoBecHoe cocrosHlre o6pasuos? Orxur rpn srrcoKofi reM[eparype Mor rpprBoAnTb K

rrorepe neryrrr4x KoMrroHeHToB. Kar rosrponupoBarll{ Bo3Mo)KHbIe rlorepu uaccu?

4. llocronbKy 3uarrlrreJrbHa.fl rracrb pa6oru [ocBrrqeHa MoJrrd6Aarau crpyKTypHoro

Tkrila annrooAlrTa, yTorrHeHLrro Lr HccJreAoBaHLIIo prx Kpr{cTa.IrJrr{qecKprx cTpyKTyP, To cneAyeT

3aMerlrrb, r{To nosuqufi rrrfl, KarproHoB BHyrpH uonocrefi KapKaca AoBonbHo MHoro. flts
Mr.rHepiuroB apceHaroB srofi rpynlbr C.B. KpunoaurreBbrM c coaBTopaMn 6wna rpeAnolreHa

ra6nuqa, rro3BoJr.f,rorqaq o[pe4enr4Tb) KaKI4e [o3I4III{rr B KapKace 3aHlrMaror pa3nvqHble KarI,IoHbI

[Krivovichev, Vergasova, Filatov et al., Eur. J. MineraL.2013,25,683-691].8 aanruefirueu era

ra6wrqa rrorroJrurrracb 3a cqer Mr.rHepanbHbx BpIAoB, orKpbrrbrx IrI.B. fleronrru.

BosN,roxHo, B Aasuofi pa6ore rolxe cneAoBurno co3Aarn noAo6Hyro ra6nuqy Ar.s 6olee

y4o6noro colocraBJreHprfl rronyqeHHbrx ruoru6Aaron srofi rpyrrrrbr c cuHTerI{TIecKLIMLI 14

lpr{poAHbrMrr aHarrof aMLr.

Bupoueu, orMerreHubre Bottpocbl He cHI4]KaIor BblcoKoro Kar{ecrBa I{ccneAoBanlrtt, oHI4 He

BILrsroT Ha IJraBHbre reoperr{rrecKue v [paKTVqecKpIe pe3ynbTarbr Ar,rccepraul,Il{, onLIcaHHbIe BbIIIre,

14 Ha o6rqee 6naroupprsrHoe BrrelrarJreHr,re or pa6orbl, BbrnonHeunofi Ha BbIcoKoM HayrrnoM ypoBHe

rasnecrnofi Honocn6upcrofi KprrcrzrnJroxplMl4qecrofi rrrKoJrbr coBpeMeHHbIx MeroAoB cI{HTe3a H

crpyKTypHbrx t4 ccn eAo sanuir.

PegrcNre. Ilo4nolg o6utufi uror, neo6xoAplMo cKa3arb, rrro r,I3roxteHHblfi n Auccepraul{Ll

Marepr{an lpeAcraBJr.rrer co6ofi pe3ynbrarbr 3aKoHrreHHoro SyH4arraeHTtLrrbHoro I{ccrleAoBaHvrfl. c

lepcrreKTl4BHo rrocraBJreuHbrMr{ I,I pe[reHHbrMLI 3aAarraMu. Xorenocb 6u oruerplTb, qro, HecMorpt

na 6olruroe KoJrlrqecrBo pa6or, rrocBruleHHbrx on[caHl,Iro crpyKTyp uonu6AaroB, o6o6ulenue

cTpyKrypHbrx AaHHbx r.r BburBJreHr{e 3aKoHoMepHocTefi cAenaHo rMeHHo B AaHHofi pa6ore. HosHe

HayrrHbre pe3ynbrarbr, [onyqeHHbre AHccepraHToM, oppIrI4HarIbHbI, o6naAator Haytlgofi nonusHofi LI

lpaKrnqecKr{ 3Haqr{Mbr, AeMoucrpr,rpyror cyilIecrBesurtfi BKnaA B crpyKTypHyro xI,IMI,Iro

Heopraur,rtrecKr,rx coeAr,rHeuuft; KplrcraJrrroxlrMlrlo, yqr{Tl;rBafl, u3MepeHl{e 3ne5porlpoBoAHocrl{, Irt

Marep[uuoBeAeHrre. Bce gro xapaKTepr,r3yer cor.rcKareJrs KaK crroxtr4Brlrerocfl plccneAoBareJlr,

yMelouero caMocTo.r{TelbHo cTaBLrTb vr peurarb cJloxtHbre 3aIiaqv.

Aeropesepar orpalraer ocHoBHoe coAepx(aHlre Arrcceprar\krvr, coAepxrllT o6ouronaHHble

BbrBoAbr Lr peKoMeHAaura[, orBelraer rpe6oBaHLI.nM BAK PO. [Hccepra\vrfl, HalI,IcaHa xoporuI,IM

nr,rreparypHbrM r3brKoM, B rlenoM aKKyparuo oSopnureHa, B.H. IOAnHrnu ony6nuxoBano 4 crarru no

TeMe Alrccepr arlr4kr B perleH3r{pyeMbrx }KypHarlax (ane B poccIEficKplx, BXoAIITII{x B crrplcoK



peKoMeHAoBaHHbrx BAK r4sprar.vrfl, ABe B 3apy6e]KHbx), pe3ynbrarbr anpo6rapoBilrrbr Ha

MexAyHapoAHbrx [r Bcepoccuficrcnx Hafrubrx ron$epeHrlr,rffx c ouy6nuKoBaHlreM Te3LrcoB AoKrranoB.

llo uosu3ne r{ aKTyarrbHocrl,r nonyueuubrx pe3yrrbraroB, ypoBnro rax o6cyxrAenrlfl, Hayuuofi u

lpaKTl,Iqecrofi 3HarrlrMocrr4 Alrccepralg.ilfl, coorBercrByer KprrrepurM, [peAbrBrrfleMbrM K

KaHA[AarcKLrM Alrcceprarllr.f,M, ycraHoBJreHHbrM rr. 9 <floroxenvrfl, o rrpucyxAeHlrr{ yrreHbrx

cteuenefi>>, yrBepx(AeHnoro rrocranoBJrenrreM flpannreJrbcrBa Poccuftcrofi Oe4epaqnu or 24

ceurr6pr 2013 r. N 842 (pea. or 30.47.2014), a ee aBrop, IOAnH Bacunuft Hr.rroraeBrrq,

3acnyxplBaer rrpucyxqenkrfi. yreuofi crerrenn KaHAHAara xr4MrarrecKlrx HayK no c[eqrraJrbHocrr,r

02.00.0 I - <HeopraHlrqecKar xI,IMr.If, ).

3 an e4yro r4afl ra6op aropu efi crpyKTypnofi xunrun
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