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o{Hrlua,'rbHoro onfl oHeHTa Ha AHcceprarll{K)

flpuxosvenrco Ilerpa Ba,'repreruua Ha reMy: <dIEPOKCOCOEAIIHEHI,I9
O/IIOBA I,I CyPbMbI: CI4HTE3, CTPOEHI4E I4IIPI,IMEHEHI4E AJltr
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OxcuArr oJroBa 14 cypbMbr HaxoArr rrr[poKoe [pr,rMeHeHr.re B rlenoM cfieKrpe ycrpoiicre u
MarepLraJIoB rlpelrMyrqecrBeHHo B Br4Ae roHKI4x nJreHoK Ea pa3JII.IqHbIX [og.]rox(ax. llpu srolr
I43BeorHr,re MeroAbr rpopuuponauzx Harropa3MepH6x norpr,rrufi Ha ocHoBe oKcr4AoB oiroBa rr
cypbMbr uMeror prA orpanuuenufi. Hanpmuep, Ao rroc;reAr{ero BpeMeHv B KaqecrBe rrpe(ypco-
poB B noAaBnttorqelrt 6o:GruuHcTBe cJlyqaeB Llcronb3oBaJrltcb raJroreH AHbIe ITJII4 aJIXoKcI,I-
npo[3BoAHbre, qTo He no3BoJurJro rrpr4MerurTr, MeroAbr <rraor<poii> xrrM]1il.. Nts $oprrazporauzx
ToHKrrx rrJreHoK oKcLI,4oB o.loBa Ii cypbMLI Ha rrac:roroueyctoftqllBbrx rloAnoxKttx, a raKxe [pu-
BoAr{no K neo6xo4ulrocrra BrrcoKoreMneparypHofi o6pa6orrra noJryqaeMoro KoNrnosura. IIo-
SToMy BHrrMa.rrr4e 3HaqlrreJlrHofo qucJla I4ccneAosare.fiefi EanpaBneHo na pa:pa6orry HoBbrx Me-
ToAoB co3Aarrn r HaHopa3MepH],rx norprrrrafi Ha ocHoBe oKclrAoB oJroBa u cypbMbr. B eroii cersu,
rrepoKaocoeAr4HeHr4r npeAcTaBJurrorc.r{ flepcneKrr4BHbrMr4 [peKypcopaMr4, nocKonLKy pa3nafa-
rorc.f, npll orHocLITeJrbHo HeBbrcorrrx reMneparypax c o6pasonarrrzeu coorBercrByloqfix oKcll-
p'oB rrrru coreii, xucnopoAa 14 80A6r. Oguar<o nepor<cocoeAr.rneHr4s oJroBa 14 cypr,M[,r Ao flocneA-
Hefo BpeMeHV ne 6sr,rra uccreAoBaHbr a oxapaKTepn3oBaHrl.

C yudrou Bcero Bbrrtre yKa3aHHoro reMy Arrcceprarll{r4, rrpeAcraBner{Hyro x sarqure IIpu-
xo^[rleHKo fl.B.. c,r eAvet n pur sars axrya-n suofi .

,{zccepraquonnaa pa6ora flprxoAqeuKo lI.B. u::roxena na 238 ctpauzqax u cocrour rr3
BBeAeHI4-f,, 8 uan, sax:no-reHrrr, BLrBoAoB, Tpex nplinoxeHuit u crrucxa qzrr.rpyetroft nnrepary-
pu (303 nar.rrr.reuonauux). ,{uccepraqzx BKJrroqaer 15 ra6rurq, 106 pucymoe, 12 ypanueuuit u 6
CXEM,

Bo eeedenuu KparKo olvcarrbr rr3Becruble Ha ceroAHrrrrur4fi 4enr, cnoco6br nolyrreHus
ronKux rrJreHoK ArroKcr4Aa oroBa, noKa3aHbr ocHoBHlIe npo6:reurr e sroft o6racru u c{oprrymr-
poBaHlI aKryaJrr,Hocrl TeMEr, qeJrr,r u ocHoBubre 3aAaqv Ar4ccepraqzonuoii pa6orsr.

B uaee 1 ouracanrr peynbrarlr rrccJreAoBaHr4rr MeroAoM tMP (17O, 119Sn) palnoneczft n
BolHo-nepoKcr,rlrrbrx pacrBopax coeAuuenufi o:rona(IV) e xzcrofi 14 ocHonnoil cpe4ax.

B rnane 2 npe4cranneui,r noAxoarr K cLIHTe3y rt4 ApolepoKcocrarrHaroB qerorrHbx Merar-
noB I4 pe3ylrbrarbl I{ccJreAoBaIrut Izx crpoeHr4{ pa3JIvqHbrMIa <puszvecxralrr.r r4 xr.IMI,IqecKI4MI,I Me-
TOIAMI{.

B mase 3 onucanu crrrrre3 rz crpoeHr{e rrlApoKco- r4 rizAporrepoKcoaxrr4MouaroB rqeJroq-
HLD( METAUIOB.

B rnane 4 xparro [peAcraBneH pa.:pa6orauurrfi aBTopoM Meroa lonyrreHrrr roHKrrx rrJre-
HoK oKcr4AoB orosa ulvnu cypbMlr v3 nepoKcrrAco,qepxaqux fipeKypcopoB, nepeqacneurr npe-
IrMylqecrBa AalrHoro MeroAa rro cpaBneHr{ro c ApyrIrMIr MeroAaMr4 "lroxpofi" xr.nruu.

B r:rase 5 rsroNeHrr pe3yJrbrarri r4ccJreAoBarr[t BoAopoAulrx ce.f,gei c yqacrrreM rrepox-



cI4Aa BoAopOAa B KpIIcTiIJ II4qecKIIX [epoKCOIIlApaTax Iz [peAJIo)I(eH MexaHr43M B3avMoleficrBr4t
nepoKcr4AcoAep)Mrqefo [peKypcopa c IIoBepxHocTbIo noAJroNGr4 npu [onyrreHvr] ToHKfix frJre-
HOK OKCT.TAOB OJTOBa r,rJrrl Cyp6M6r ([epoKcr.rAHr,rMD MeToAoM.

B rlraee 6 npegcralleurr peyn6Tar6r aonyrreuurrx aBTopoM rzs neporcrr.qHbrx npeKypco-
poB KoMrro3r4THbrx Marepr4aJroB Ha ocHoBe oKcriA oJroBa r4Jrr4 cypbMbr H oKcrrAa rpa(beHa, a raro(e
npoAyKToB r4x BoccTaHoBneHr4s.

B r:rare 7 npzre4enr,r pe3yJrr,Tarr,I ucclreAoBar{r4J{ KoMrro3LIqIroHHbrx MareplranoB Ha ocuo-
Be BoccraHoBJrer{Eoro oKclrAa rpa(beHa r4 cynb(br4,4oB o:rona(IV) cyptrrlr(Ilf, nonyqerrubrx r.r3
lepoKcoccTaHHaToB I{ nepKOcoaHTItMOHaTOB, cooTBeTCTBeHHO.

B r:rase 8 no4po6uo oflzcaHrl pe3yn6Tarbl greKTpoxr.rMr4rrecroro t4ccJreloBaxwr rroJryqou-
urx e 4anuoft pa6ore KoM[o3uroB Ha ocrroBe oKcIrAoB rz.nra cy:ESra4or oJroBa r.rJrr] cypbMbr rr
or<cz4a rpa(peua B (ar{ecrBe aHoAHErx Marepr{aJloB B cocraBe nuluit- u narpufi-r.rounrrx axry-
MynrropoB.

B sqKnpqeuuu npoBeAeno o6o6rueuue noryqeHurrx pe3yn6TaroB r{ npoananr43t4poBaua
lepcrIeKTI4Ba rTx IIoIIOJIb3OBaSII' AJUr rrOnyqeHIIJI HOB6D( IIepC[e(Tr.lBHbIX HaSOMaTepIIZIJIOB.

Ocnonur,re r.rrorrr Arrcceprarluounoft pa6orrr llpaxo4uenxo II.B. cnoA.{rcs K cneAyroqe-
My: . '

. Pa3pa6oraHbr rroAxo,qLr K cnHTe3y rrqpo[epoKcoKoMrrne(coB oJroBa 14 cypbMr,r, noflyqe-
HbI I43 BoAHo-[epoKcIr.qHBIx pacrBopoB ycrofuunsre flepoKcocralHarlr r4 rrepoKcoaHTr.r-
MOHaTbr I{eJIOqH6IX MeTiIJTnOB;

. OxapaKTepr.r3oBaxo crpoenr,re rroJryr{eHurrx rrepoKcocoeAr4HeHr.rfi onona u cypbM[,r, ycra-.
HoBneHo nx Koop4r4HarlfioHHoe crpoeHve. Ha npurrrepe u.r4ponepoKcocraHHaroB tqe-
JIOqHLIX M9TaJIJIOB BnepBLIe ,qo(a3al{a BO3MOXHOCTb CyIqeCTBOBaXWI |OMOIeITI4TIoCKI.IX
oKTa3,qpl4qecKr.rx f r4ApolepoKcoKoMrrJreKcoB ;

' Paspa6oran rreroA [onyrreHu{ ToHKIix rrJreHoK oKcr4AoB o:roea rzlr.r:rrz cyplurr, roroprrii
3aKJIIOqaeTCt B OCaXIeHI4I4 Ha nOBepXHOCTr, nOAIO)KKI4 IIepOKCOCTaIIHaTOB I.r/r.Ur.r nepOr-
coaHTr4MoHaToB, cooTBeTcTBeHHO, C flOoJreAyrcrqefi reprr,roo6pa6oTKofi. flpoAeMoHcTpr4-
poBaHLI rrpel4My IecTBa AaHHoro MeToAa nO cpalnenlfio c I43BecTHIIMII cnOCO6aMr4 no-
-rryqeHHq a H aJIOrlIqHbrX Haltopa3MepHbrx nOKpLITL'lii:

. tr4ccre4oBaHbr 3axoHoMepHocrn o6pa3oBaurrr BoAopoAHbx cnxseii rrlolenT:raMv flepoK-
cr4Aa BoAopoAa B KprrcrirJrnr4qecKr4x nepoKcofqpaTax, noKa3aHa olpeAeJU{rouaJr pon6
nporoHoAoHopHbrx BoAopoArrbrx cBr3efi nepoKcr4Aa BoAopola B Sopuuponarrrara rpz-
cTrrJrJrr4 qecKu x cTpyKTyp rrepoKcofr4ApaTon. flpegloxeu uexaHu3M nsarauoAeftcrnar so-
JUI nepoKcocTaHHaTa I,HII nepoKcoaHTltMoHaTa c IroBepxHocTr,ro noAJIoxI{I4, roropuii
ocuorarr Ha o6pa3oBar rlr BoAopoAHbIX cBs3eft KoopAt4 HrrpoBaEH6rMr,r c aToMoM MeraJrJra
rr.rAponepo(cofpynnaMr.r r,r Kr.rcnopoAcoAepxaquMrr fpynflaMr{ Ha nonepxuocrz cy6-
cTpaTa;

. C ucnorb3oBanrreM pa3pa6orauHoro (nepoKcr4Arroro) Meroga rroJryqeHrr KoMrro3r.rq[-
oHHbre MaTepr,raJrbr, B KoTopbrx oKct4abr r4JTr{ cy:I6(puAlr o:roea finu cypBMbr o6pa3yroT
TOHKr.re nJreHrur Ha noBepxHocTrr oKcr4Aa rpalbeHa, oxapaKTepr43oBaHr,i [po,(yKTEr nx
BoccranoB-rreur r. Marepuanlr na ocnoBe o(cr{AoB u cy:r1pa4oe cypbMlr r.r BoccrruroB-
nennoro or<cr.r4a rpa(pena [onyrrenbr BnepBbre;

. SneKrpox[Mr4qec(r{Mr4 MeroAaMrr oxaparoepr.r3oBar$r [oJryqeHHr,re B AaHHoft pa6ore
KoMrro3rrrlr4oHHr,re Mareprranbr Ha ocHoBe orcr{aa rpa(beua ri oKcr,rAoB z:ru cylr$u4oe
oJIoBa rzJn4 cyplMbr B KarrecrBe aHoAHr,rx MareprzanoB B cocraBe nvrri4- 14 rrurpufr-
I,IOI{H}X axKyMy.lr{TopOn. Ilorca:ano, rrro r4cnoJIb3oBaHI,Ie nepoKcocTaHHaroB rrJM nepoK-
COAHTI4MOHATOB B KAqECTBE NPEI(YPCOPOB NO3BOJUIET NOJTYIIATb NEPCTIEKTI,IBHbIE AHOAHBIE
MaTeprranbr IJrr aKyMynrTopoB HoBofo floKojreHr.rr.

B qenolr, ctbopMynr.rporanusre nonoNenz.s. nrrHocrlN{rre Ha3arqI,ITy. Havqga{ Hoeusna pa-



3bIBZUOT.

C npar<rfiqecr<oft roqxn gpenlrg uoJryr{eHHrle pe3ynbrarbr rr.roryr 6rnr 3Haqr.rMr,r AJUr 11;-
lryqeHllt HOBbD( KOMIIO3I4III'OHHI'IX HaXOMaTepIIZIJIOB Ha OCHOBe OKCLIAOB ra Cynr,Qll4On OJIOBa I'
cypbMbl, B ToM rII{cJre, IJUr nonyqeHl,It alroAHbrx MarepI,IaJroB gtts ]truluit- r.r narpafi-r.rounrx ar-
KyMyJUITopoB. flprznegdnnrre B AzccepTaqlloHnofi pa6ore cBeAeur4r o xrrMrlrr flepoxcrrAa BoAo-
poAa 14 rrepoKco(oMrrJreKcoB oJroBa r{ cyplMrr 6y4yr rocrpe6onaurr n ra6oparopHrrx rr rexHo-
JIOfl4qeCKr.rX fipoqeCcax c yqacTrreM nepol(caAa BoAopoAa.

lnccepraqr.ronnas palota HMeer :ro 4qecKoe r43Jroxenrie v,arepnana., rrpeKpacHo qr4ra-
eTct.

IIo pa6ome y onnoHeHma ecmu caedynuque aonpocbr u 3cLiveqaHlnu
1. B 4r.rcceprarlrru KoHcrarlrpoBaHo, qro oKcLIALI oJroBa r4 cypLMBr I,IMeIor IroreHqr4zrJrbuoe

rIpvMeHeHIze B (arrecrBe ta3oB6IX ceucopoB. Ha q€M ocHosau xr4MLt3M sroii cencopuxz u r<a-
KoB aHaJrrarl,IqecKr4i cr.Ifnar, Ha KoropoM ocHoBano AereKTr4poBaJrlze rofo I4nr4 ruoro ra:a?

2. B pa6ore npeAnor(eH Mero,q rcHeprrpoBaxr4q rrepeKtrcr4 BoAopoAa n 6e:no4nrx ycroB[sx
(uanprnrep, n erz:ra4erare). Irlueer ml gror cfiHre3 rrpaKTr.rlrecroe [pvMeueur4e ,qJrs npoBe-
4ennr peaxquii c reM r4lrr{ aHbrM xrrMuqecKr.rM coeAlrHenr4eu e 6eno4nr,x cpe4ax? O6r,rqgo
oruc:tureJlbuuft [oTeHr{rraJr HzOz cYlIecTneHHo 3aBucr4T oT Kr4cJrOTHOCTr,r Cpe4rr. Ey4er :rr.r
Merurr;cq cnoco6gocm 6esroAHoft flepeKr4crr BoAopoAa B ToM crryqae, ecJrr4 B cr4crgMy BBo-
4rrcx cne4rr no4ri?

3.. llepei<lIcr BoAopoAa xapaxreprz3yercs 6oree cI4rr,urn\4r4 KrzcJrorubrMr4 cnoftcreava, rreM Bo-
Aa r4, coorBercrBeuHo, rr4AponepoKco-anrloH Meuee ocHoBeH, rreM rr.rApoKcr4rr,nrrfi. B ro xe'
BpeMr B pa6ore noKa3aJ{o, qro MeHee ocHosHHrl anzon HOO- B6rrecrurer rrrApoKcrrn r.r3
KoMnJreKcoB. C .rerrr sro cs.rsauo? llovelry n pa6ore Her Hr.r cJroBa o6 a,rr$a-eQrpeKTe npu-
MeHrrTeJrbHo K u3yqeHHbrM npoqeccaM c yrracTueM neporcclrgon?

4. B pa6ore reHeplipoBar{a uecrrrocHoBnaur Krrcnora Sn(OOH)62-. KaKosrr rulcrornsre cnoft-
crBa 3Toro aruona? flo.reuy MApoKcoKoMnnercbr oJroBa JrsrKo rroJrrzMepr{3yrorcr, o6pa:yr
oKcoMocrr4KoBbre coeAuHeHr4s, TorAa KaK Sn(OOH)6'- cynlecrByer B Br,rAe MoHoMepa? Kar<
neAdr ce6q Sn(OOH)62- e rrpucyrcrBrrr4 cr4Jrbnoro crepl4ilecKrl 3arpyAHeHHoro ocuoeanz.r?

5. -f,snlnercx mz nr,r6op nepoKclrAoB oJIoBa I{ cypbMbl cnyuaiinmu Lrrx npv nocranoexe pa6orrr
IrpeAnoJrarailocb, rITo nerupoBaxrae SnOu ne6om,Irranz 4o6aucaurz cypbM;r croJrr, cr,rJrr,Ho
MeHteT rrpoBoAl4MocTb mrrpoKo3oHHofo fipoBoAHr,IKa, rITo oHlI cTaHoB{TCt MaTepr{anaMr4
o6:ra4aroqlruu e,qBa Jrr4 He MeraJrJrnvecnoft rporo4uuocmro?

6. B pa6ore nolyrleHbl roHxr4e nridnxu or<cr.r4a orosa. KaKoft.ryarra3og rroAno)Ker lroner 6116
uclo-t163oBaH Ii Kzlr<r4e cyuecrBylor rpe6onarrua K pa3uoro Br4Ia rroAnoxKaM 4nr no4o6noro
uaHeceHras?

Yra3aHHHe gaMeqau[s He garpatugaror ocHongHx nttBo,Eog r4 Lrtotog pa6orbr. B qeLrou,
crpopuy:ruponanu[,re noJro]KeHr4rr, Brrrroct\Mr,re Ha 3arqr,rry, HayrrHtur HoBr,BHa pa6orrr, ee Br,rBo-
ALr 14 [paKTLIqecKaJI 3HarII4MocrE cyrqecrBeHu6lx 3aMe.{ar ]fi y onnoHeHTa ne srBugaror. Aero-
pe@epar AlrcceprarlrM ra ony6nraroearrnsre pa6omr orpa(aror ocnoBHoe co.qepxaufie pa6orL,r.
Mareplra.,ur ,4.rcceprarlr.ru orparlteHrr e 41 crarux B oreqecrBeuHbrx v sapy6eNnrx vs4atvrrx
(40 us nux ony6narconanlr B v3Aatzrrx, pe(oMeHAoBaxurx r< oly6:rzronarrrro BAK P@), uase
B KHIlre rr B AByx o4o6penrux :{urBrax Ha fiareHru CIIIA.

luccepraqraouuat pa1ota Ilplrxo4.renrco II.B. coornercrnyer fiacrropry cneqfiaJrrHocrrl
02.00.01-ueopzaHuqecKan xut'ntt (o6racru lrccne4oranur 1-7). Cquraro, rrro Ar,rcceprarlr4oHHar{
pa6ora :ac:r5'Nzeaer errcoKoft oueHKr4 rr rroJrHocrr,ro coorBercrByer rpe6onanuarr.r n. 9 <Ilo:ro-
r(eHr,ur o fiop-f,AKe npr4cyx,4eHr4r yqdHrx creneHeii> BAK Murucrepcrea o6pa^:onanr45 tr :FrayvJr
Poccraficroi (De4epaquu, npeABrBJUreMbM K IoKTopcKr4M Ar4ccepralrrru, a ee aBTop, flpuxo4-



r{eHRo fleTp Baneprerrr, 3acJryxrrBaer trpr,rcy)r(AeHnr eMy freuoft cre[eHr4 4oKTopa x[Mrrqe-
cKLIx Hay( no crerlu{urlHocrr.r 02.00.01 - HeopeqHutecKat xulvut.

Otpu4aarsnmi orfiouer{T,
rrJreH-KoppecrroHAenrPAH,

sare4poqtafi ra$e4pofi t[r,r:r.rvecrofi opranuvecrofi xnrr.rr.r
Cauxr-flerep6yprcroro rocy.4apcrBeuroro
yHr,rBepcr,rrera Kyrymrun B. IO.
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IloAnucr B. IO. Kyrcymrcr.rua
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