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3AKJIIOqEHI4E

OegepanrHoe rocyAapcrBeHHoe 6loAxerHoe yqpexreHr4e HayKH Vlu61;uryr o6urer;

H HeopraHuqecrofr xuwvt*r urrl. H.C. Kypuaxora PoccnficKofi ar(aAeM4w HayK

Bauncra H3 rlporoKona 3ace/laHnfl parlnnpeHHoro KonnorBuyua raboparopxH cuHTe3a
Oyltxquoua-nlnlx r{arepllaJoB 14 nepepadorru N414Hepa:rbnoro cbrpbr rDegepaluHoro
rocyAapcrBeHHoro 6xr.qxerHoro yqpexrenu.t liayKg l4sc'rury'ra o6ruefi H Heopransqecrofi
xnMHH urol. H.C. Kypriaxoea Poccuficroft axtu-IeMrlr{ HayK or <01> oxr.s6pxZ0l9 r.

flpHcJ-rcTsoea'Iu: sas. ra6. r.x.H. SapaHqr.rroB A.E. (npeaceAarerrb KonnoKBr.rynna), r1.x.n.
I4nal-ios B.K. (nay'rnstii pyxoso.altrenr.4uccepraqnonsofi pa6oru), ,n.r.s. Borurnn A.A., r.x.n.
l{saqosa O.C. (cerperapL Konnoxnuyua), llleryHoaa T.O.. .flnpnnqes A.,I{..pasyrrlon M"kl.

C;ryura-nu: ifoKnair fy6auorofi FI.H. Ha retvry: <3o;n-rels cHHTe3 n $u:urco-x'MilLrecxoe
IlccneAoBal{He rlopl'Icrr,x o6r'eutlbrx Id ronKoll,:relroqHblx A{arepl{a{oB na ocIIoBe rr{oKc_rcra
IIHpKoHHt u AI{oKcI4Aa KpeMHH.s, nerHpoBaHHoro nlarnuofi H narra,{HeM) B cBr3}r c
ffpe,acraBrreareu pa60rbl K 3aurlcre Ha coHcxaHue yuenofi creneHr,r KaH.{I,Irara xl,lMnr{ecKfix HayK
fio cneqllaJlbHocrsM 42.00'04 - (tnwuecxafl xrtwrfl,02.00.01 - Heopfaunr{ecKaJr xrrMr,rr.

B o6cyx4eHuu np*l]f.I.xu yqacrl4e: Sapan.luxon A.E., Iller,vuona T.O., BourrnH A.A.,
Jlnprtuqee A'rr{. ilo cyuecrBy pa6orut I'ydanonofi H.t-1. 6ruru 3aAaHbr Borrpocbr, Ha Koropbre oga
Aiura HcqeplTbr BaroulHe oTBe-r'bl.

Mateplaanst Al{ccepraulrl't <3o;*-rerb c}rr{Tc3 a Su:axo-xaMnqecxoc HccJIeAoBaHue
ItopHcrblx o6seuHltx H ToHKonrgHorIHbIX MarepniuoB Ha ocnoBe r,HoKcr.rAa qgpKoHr,g r.r
iIPIoKcl{Aa KpglvlHl{t, .ilerHpoBaHHol'o ililarl{Hctfi lt nal,ragueu> 6rms rroJryqeHg I'y6aHoroft H.H.
-B ilepHoA c 2010 ilo 2019 rr, tactr pa6oru 6rtaa asuoJrHeHa r;ra6oparopi{s cnHre3y
&yHx{HoHa,lbHLIX MarepI{aJIoB u tepepaoorKr{ MuHepa-'I],Horo c6rpb.s HoIx pAi"L fyoaHoeoft
ILII. 6sr.na ycneruuo c.[anbr xa]rnuAarcxue 3K3aMeHbr (n rolr qr{cJre A6.06.2013 r. no
cileuua'IbHocru 02'00.01 - HeopraHnqecra.s xqrwrrfl (orrlNuuo); A7Jl.2Al8 r. no creur{ajrbHocrr,r
02. 00. 04 - $ll:N.lecx as, xrrwufl (or.nN.trro)).

ffnccepraqlrx <3olr-relr cul'Te3 vt rla:axo-xn;raur{ecKoe r,rccneAoBaHr{e noprrcrbrx
o6leunux u roltKon_fleHoqllLtx MarepganoB Ha ocFIoBe ArroKcrl.ila rrxpxoltH.g H rlloKcura
KpeMHllfl, ilerupoBaHuoro nilarulloit n nal.la1ueM;> Ha coHcKaHue yveuofi creneHg Kafi;1il;iara
xHvHqecKax HayK nnal{Hpyercs K 3arqHre n lucceplaq}IouHoM Coeere { 002.107.01, co3raHuoM



irpu CIeJeparLHoM rocyAapcrBeHHoM or.orxersoHa yqpexAeHHH HayKH Op,reua ipyaoeoru

Kpacuoro 3naueHn Kucrnryre xr.rMr{H cHi'IHKaroB HM. l,t.B. fpe6eurqraxoea Poccnficxoft

aKa.4sM?rH nayx, OegepaJlbnoe areHTcrBo Hayarubrx opralrn3aqufi, MunrcrepcrBo IIayKH H

Bbrcmero oGparonannx Poccuficrofi <Degeparlutr.

Hayuusre pyxoBoAr4reln pa6oru: ,Ior<rop xHvr4qecKr.rx HayK IIlulona Omra A:iexceenna

14.a,oKTop xHMHqecKHx HayK, qneH-KoppecrroHi'IeHT PAH, IrlsaHos Brauuruup KoHcranrnHoBtrq.

AxrJa.rssocrn

AHropSnsre [opprcrbre FraHocrpyK'r'ypflpoBaHHbre Marepr{a,rrr o6,r&ta}o'r 3Haqr{relrnoii

yre"rnuoii finoua.{bro rroBepxHocrr4, BcJre.[crBue r{ero HaxoAsl irpuMeHeHlre B qe.troM pfi,Ilt:

o6lacreii lrayKr,r n lexHnKr,r B KarrecrBe nocsrerefi reKapcrB, B cocraBe Karallll3aropoB 14

cop6euron u 4p. 3'ro o6yc:rae;ruraer 3Har{HTerrruufi r/rH'repec KaK K pa3pa6orxe MeroAoB cI{HTc3a

TaKux Ma'repHaroB, TaK H K l4ccreAoBaHnrc HX c'rpyKTypu u ceoiic'rn.

Cpegu auoptlluux ropnclbrx MalepuaJIoB ctegyer oco6o BbrAeJrHTb a3poreirl,r

r\{arepr{r}Jrbr, xapaKTepfi3y]oulnecs drpaxra"rraoii unoroyposnerofi HanocrpyKT']-pofi, 6narolapx
r{eMy oHH o6laAarcr npsKpacubrMu ajlcop6upyroqr,rMr{ csoficreaMg [r MoryT 6anr ucnonb3oBaHbr

B KaqecrBe nocgrelefr KaraJln3aropoB, a rarcKe KaK (Korrrefillepu> Ant .a,ocraBKr{ neKapcrB r.r

6r.lororuqecnu aKTIiBHbD( BeulecrB. 3Ha"rureirr,Hufi Hurepec npegcraBJlqer I'Icnorb3oBauue

Hn3KoreMneparypnofo 3olb-renb culrre3a a:poreleii rttoKcuAa ul{pxoHufl, no3BoJrf;roilIero

nonyqarb MarepHaJIbI c KoHTpoirupyeuofi crpyxrypofi r $u:uxo-xnMr4r{ecKuMu cnoftcrsa},rr4

rroBepxHocrH. Heobxoruluo oco6o no.{qepKHyrb, sro l]fioKcHA ru.rpKoHHr pa3peueH nns
npI,IMeHeHH g B I'v{e.{UllI,IHe.

I'l:eec:rHo, r{To rpa.{Hltr.roHHblMrr Merol1zlMH c'reKro IIa ocHoBe oxcl4ra IrI{pKoHI{.rI noryrlHTb

HeBo3MoxGo. B ro xe BpeM', creK.lloBl,I,qHble n"IIeHKI,t ALIoKcr,rAa rII4pKOHI{JI ycneIIIHo

npl,tMentrorct B onrlrxe B KaqecrBe fipocBerrsrou{ux norpurnft. Irh$opvaquq o6 o6teuusx

cren'loo6pa:Hblx Marepl{aJlax Ha ocHoBe .q,I,IoKcI{Aa rllrpKoHr.rr npaKTnt{ecKH orcyrcrByer. B csg:!r

c 3THM, 3HasnTeJrbHstft Hay.rHalfi NHrepec [peAcraBnrna 3aAar{a noflyr{eH}ul c Hcnonb3oBauneM

3OJIb-rerb rexHOnofHH crerrroo6pa:lHsrx MOHoJrr.rTHbIX MaTepLI&TOB Ha OCHOBe .[rrOKCHrXa
qnpKollHrr fi plccneAoBaflfifl Hx xapaKrepHcTHK.

flpyrr,rrvr Marepl{arloM, TpaAHIlHoHHo [onyqaeMbrM rlo 3on\-feirb rexHoi-rornlr, rB:lrrK]Tcff
TOHKHe KpeMHe3eMHbIe nJIeHKI,t, ycneruHo trcnons3yeMbre B MHKpOSneKTpoHlrKe, B TOM qI,ICJIe B
KaqecrBe Kar;L[r{Tr.rqecKltx cJIoeB .qJrs MeraJrnooKcHAHbIx ra3oBbrx ceHcopoB. B cBt3r4 c
rIcroIrIeHI'IeM 3Heprerl,IqecKl{x pecypcoB 3eulu aKTyaJrbna npo6neua pecypcoc6epexenr{r n
pa3Br4Tr,rr alrrepuarneuofi sHeprerLIKI,r, B r:racrHocrl,r, co3AaHl,rt HI.r3KoreMneparypHbtx

BoropoAHo-8o3.[ytunblx TonJrr,rBnbrx 3.ireMeHToB. B raKHX ycrpoficraax nJrarr{Ha B
HaHopa3MepHoM cocrosnuv rpaAwII4oHHo r{cnorrb3yercr B KaqecrBe Kara.rrr{3aropa. O4Haro oga
xapaKTepH3yerc.fl srtcoxofr crolaMocrblo, K ToMy xe ee 3anacbr Ha 3eu.ne cyil{ecrBeuHo

orpaHHqeHbl. lloarotry petrrenl{e 3a'[aqu yMer{bureur,rr coAepxasus Pt B KaraJrn3aropax 6er
norepH ux r{r$errt BHocrH flBilflercfl. onHofi Hs axTyanbHbrx 3aAatr npfiKnarf,Hoi,t xpt,vrnu.
flepcnerruBnblM cnoco6ou yMeHbIreHHr co4epxanns Pt Moxer 6rns saxrroqenr{e ee B
HocHTelIb - nopucryto KpeMlle3eMuylo Marpar{y, Koroparr 6y4er flpeAorBpaqarb afperaulrK)
flaHoqacruq. flomuueuuro xatalutaqecxofi aKrr4Bgocrr{ cnoco6crryer oAHoBpeMeHHoe
I4cnojl63oBaslre Pt n Pd. IlpegcraB;rrJro uHTepec noxytrr,rrb 3oJrb-feJib MeroAoM pt/pd ronanosrlTbl



?r oueHriTb Bo3MOXHocTb HX HCIIOJIb3OBaHITX B Bo.dOpOfiHO-BO3tryIUHblX TOiLrlt{BHhIX 3Jle},leHTAX B

Kaq.SCTBe Ka'fa,'IHTfi qe0Kfi X CiiOgB.

JtrHqgoe v.Iacrue asrorla e nor.y-.{eFluuJegvnrtarog. ptg.iloxeHHLlx g r-lxccepr"a{Lrl4

ililqiro aBTopoM Srrn nponelen o63op jrltTepaTypbl no TeMe nccrer'IoBaHHf, coBMecrHo c

Haya{HbrMH py(oRoiinTe.rrrMg 6si.qu cSopM}'nfiporaHbr ueJu4 il 3a|\a'qu pa6orrt, npoReneHo

finanr,rpoBaHr{e sKcnepr.rMeHTa. Aaroporvr 6rr:rs cnsre3npotsaHbr nce o6parubl Marepl{anoB Ha

ocHoBe AHoKcr4rf,,a r{upKor{Hs u r'IHor{cHIa KpeMHr{s, B To[r rluc]Ic lrogurpnunpoBaHHhre

coe.{ul{eHnrrMr{ nrarur{Bl H nalrra.auc. C nor\{oulblo pa3nHqHbrx MeroAoB npoBeAeH ,lerarssufi

atIa,'IH3 crpyKTypbr u $u':rano-xlrMuqecKHX ceoiicls noJryqcHnbrx Marepaiilor. As'r'op o6o6un:r

r{ }rgrepfiper[poBaJr p$y:rb'farbr r.rccJre;IoBanmit, cSopir,ry;rnpoBa,r BbrBoAbr n loafo'l'oBirjl K

r ry6:ruxaqu H pgA M a'r'epr4aJroB rro AncccprarruoHH$M-v HccxcAoBaH H HJ.

C'rerteHr ,loc'ronegHoc'lr,l pe:y;rbrirros rrronercFrFrrrx accrre,roeaHHfi

{ocronepnocrb nofiyqeHHblx p$yxbraroB noArBepxAaercr Hx Bocfipou3Bo;,r.rMocrbro,

Bcecropol{Hl{M aHaJIl,I3oi\,t c npHMeHeHI{eM B3arlMoAorro;rHflrutl1r4x {rusuro-xuur4qscxr,rx MeroroB

I{CciIeA0BaHr.r, ooclrxgeHr{eM no-[]qeHr{t-rx r}e3yirLTaroB rra poccuircxvx H Mex-{yHapo.qHbx
Frayr{HLrx Meponpgrrunx, rry5rvKaqn.sMrt B peqeH3npyeMbtx HayqHbrx xypganax.

Hav qHat uoeutHa pe:villtaros Ltcc;lerogagnr{

B p*ylrrare cBepxKpnrpr.{ecxoft c,vmKn rerefi, rrojrv.*rreHnbx rHApoxH3oM rrporroKcgAa

UHpKoHI{tI, B pa3II{tIHbx $rnounax (oranone, rerca$ropu3onponaHone. AH3Tr{noaou l$upe,
Merun-rper-6yrunonou a$upe, aqeroHe) cuuTe3r{poBar{br MoHoJrr4THLre a3porenu Ha ocuoBe
ruAparHpoBaHHoro IfloKcIiAa UHpKoHlrr, xapaxTepr.r3yrorrlnecr y.qelsnofi nnorqalbro
noBepxHocrle or 200 ao 520 vzlr. lloxa:ano, rrro cBepxKprrrr{qecKa-fi cytuKa B 3rafiore rro3Bomer
no.nyquTb Marepl{ar, corep}Kar{r4fr rpncta.n:nrqecxu* ZrO: (rerparonaJrbr{a:r rraorrn$axaqur) c
pa3ucpoM KpHcrannuTos -6 rlra.

flpn nraponu:le nponorcr.ri.xa rrHpKoHHc B npucyrcrBHr.r a3orHofi u yrcycuoft rprc;lor c
rocne.{yloueft g;rntenlHoli (4 uecsqa) cyrnxofi ilpr{ rervrneparypax or 50 lo 150oC noryrreHbl
N{o}ioJrurgbre onrnqecru npo3paqlrue (xoo$rbuuuerrr onrr.rqecroro nperoMnettun D -2.2_2.7,

ro:${ruuraerrr oflTrdr{ecKoro nponycxanufl I,lro 0.9 B,ruarrrl3oHe A.rr}ru BorrH srrexTpoMarunTrro!-o
r43iIyY,er,prfi, 200-350 urrl) H IIe coAepxaulre Mi.tKpoAe$exron Kceporeng rra ocrroBe
l'urlparspoBaHHoro nHoKcH.4a UHpI{oI{Ht t(t{HpKonl.leBbre creKra>). YcranoBrrenbr ycnoBn.{
cfiure3a MoHo,'tr.rrHr,rx xcepore;refr. xapaxrepu3ylolrtgxcs Hau6o,rsruefi onruqeclcoii
npo3paqHocrlro. YcraHoB.IIeHo, ttro MoHorI,ITHbIe r(cepofe.ilI4 Ha ocxoBe ru1parr4poBaggoro
alIoKcI4Aa uHpKoHHt xapaxTepr.I3ylorcr y,aelrnoft nnoua/{bro nopepxgocru aa 240 u2lr.

C llcnor'll'3oBaHueM Mero.aoB MaroyrnoBoro H ynbrpaMa;royrnoBoro pacce-rlHlul
Heiirpouoa, MaJtoyfJtoBot-o paccetHur pen'rreHoncKoro r{3iryqeHr{r oxapaKTcpu3oBaHa
${e3oc'l'pyKrypa NtoHoirHlHbIX crex:rooCpasnrrx rccporelcfi Ha ocHoBe HHAHBgjl,vturbHor.o
rl4AparHpoBaHHoro AHoKcH,ila qHpKoHHr. llora:auo, q.l'o /laHHbre MarepnaJrbr xapaKrepn3yurc,
HarI'tLlueM rpexypoeuenofi nepapxu.recxoft opraHu:a[nefr crpyKTypbr. Ilepsufi ypoBeHb
npe.q,craBneH llacrHuuMl'l c ma,f,rofr noBepxHocrbro pa3Mepou 0.6-0.7 HM, xorophle rlopuapyrcr
qacruubl BToporo ypoBHt - MaccoBo-$paxra"rrnbre lrju4 o6reirlHo-(tpaKTa.jlbu6re Knacrepbr



pa3MepoM oKoJro 20-40 HM, Koropbre B cBoro oqepeAb rpoprr,uapyro'r arperarbl pa3Mepotvl \.6-7.:

MKI{ c autptly:Hoft noBepxuocrb}o.

Ycranos;telto, qro rr.rAponu3 nponoKCr{7-{a IIHpKoHT{t B Auana3one pH or 5 ao i I n

ycnoBnsx ynrrpalByKoBoro Bol.aeficrBus Moxer npuBojlnrr, r $opuupoBauHro
fpr;IpaTr{poBaHr{oro aHoKcHfia uHpKoHHr, xapaKTepH3y}ot[erocfl Qparcraurnoil pa:ltepruocrrro

rroBepxflocr?I 2.9-3.0. Ilo,ryvenHue noportrr{H rnilparupoBafiHoro 71hoKcHAa qupKoHHt

xaparTepr,r3yrorcr yre:iunoli flnoua/Ibro noBepx]rocrn -240 u?lr, pasuepo\{ }rHguBull}BJrbprbrx
r{acruq {oupcEcrcHHbrM c ucrroJrb3oBanneM MeloAoB MaJrovr;roBoro pacccrnr{r peuTreHoBcxoro

u Hcfirponnoro H3iryqeun.s) .-5 rr-v.

Buepnue rroKa3auo, q'ro B llpoqeccc fnilpoinr3a rerpa3ToKcncnJlar{a, coAepxauero

I I:PtCle nlunw PdCl:, n rncnofi cpe;Ie H crapeHnr noJryqacMbrx upr4 3'r'o$r urerrxoo6paryrorqrax

rpenanc:olrcil, ilpoHcxoAi4"r o6pa:onaHiae pa3ni{rrHbrx aKBaxJlopo-, aKBaluJdpoKcox;ropo- vI

r-H,tpoKcox:ropoKoMr;rercon Pt(lV) n Pd(lI) c rlocneay]ouurr,r 4]opN{HpoBaHHerr{ HaHor{acrr.ru

COOTBCTCTBY }OIIIH X METAJIJIO B.

Bneprue 3KcnepI{MeHTaJIbHo ycraHoBneno, aITo KpeMne3onr{, noryqeHHbre l.n4poJirr3oh,I

rerpa3rorcl.{cnJlaHa (1-3 o6.% T3OC) B Kllcirbrx cpeAax s rr,rogfiOHrlnpoBauubre coeAHHeHHsMH

nrarLIHbI (na I *ton; Pt o'r I ao 15 uoin SiOz), xapaKrepr{3yrorcr ceAuMeHrauraonsofi u
KnnerxqecKofr ycrofr.tnBocrblo, coxpaHs.s rroABr{xHocrb H nllenxoo6pa":yrorqHe cnoficrBa B
Telrenr{e A,rr{TeJrLHoro BpeMeHH (6 ner H 6olee).

Bnepette c HcnorTL3oBaHueM KOMIIJIeKca B3auMorouoxnfllou1rrx MeroAoB B rxrlpoKoM

.{Hana3oHe :raacrura6or (or I nna ao I rvmnl) oxapaKTep}r3oBaHa crpyrqvpa roHKr,tx (ao 30 Hr'a}
nileHoK Ha ocHoBe KpeMlle3oneft c srIcoxHM colepx{aHneM nJrarriHbr (Ao I vo:rs Pt Ha 2.5 r,lo;rt
sioz). Yragansue Marepuairbr nper:{craBnrror co6oft KpeMHe3eMHy}o Marpxuy, B roropofi
paBHoMepHo, Ha paccroxsupr 35-50 HM, pacnpe.{eneHbr HaHor{acrHqbr nJrarHHbr pa3MepoM 4-5 sna.
Bnepsrie o6NapyxeHo, qro Aaxe rnt vpesnriuafiHo rolrKHX KpeMHe3eMHbrx nreHoK c BbrcoKr,rM
COTCP)KAHI,ICM NIATfiH6I XAPAKTCPCH |PA,{HCHT IfiMET{CHHf, EC KOHUEHTPAUI,'PI: YBE.;]fiqEI{I{E
coAepxafiaf, oT rpaHErIrJ noAnoxKH K noBepxHocTH nneHKlr.

Bnepnue ycraHoBteHo, qro B KpeMHe3eMHbrx llreuKax, lro;lyqeHHbrx r43 KpeMuego:refr ua
ocHoBe rerpa3ToKcI4cHJIaI{a, rHlIpOnH3OBaHHOrO B npHcyTcTBl{r4 OAHOBpeMeHH0 AByx
nernpyKlrr{Hx coeJluHeHnfi, HzPtClo u PdClz, o6pa:yrorcs 6nnaera:uruqecxne HaHoqacrnrlr,r
cnraBa PtlPd.

Havqna.rl 14 npaxtt4qecxa-q gHa'{Hft{ocrr

Pe:ynlrarsl [poBeI{eHHoro lrccJre,{oBaHnr AonojrHgK)T $yular,,lcHrarbHblc 3HaHHs o
B3alrMocB-s3r4 MeXAy ycnoBlrrMH 3oJrb-feJrb cHHTe3a ri{arepr4aJroB Ha ocHoBe aiuopr}uoro zroz u
SiOz, uoau{turlnpoeanHoro HauoqacrauaM.}r Pt/Pd, Hx crpoeHneM H ceoficrBaMH, rroMoraror
pacnfiplrrb 3HaHI'te o npoueccax. npoHcxo.4tilIHx rlpH 3onr,-reilb cr{HTe3e, BHOC'T CyqecreeuHuft
BKnaA B pa3Br.rrr{e coBpeMeHHofi rpuruvecxoil r.l HeopraHuqecxoft xur,rnu.

Pa-rpa6oraH 3oJIb-reJIb cHHTe3 HoBrIx Marepr{a.iroB - BblcoKonopgcrbrx {rpaxra-nuro-
opraHi43oBaHHbIX a:porelefr Ha ocHoBe avop$uoro ZtOz, Koropbre nepcnexrr4BHbr jlnfl
npI{Me}IeIlHt KaK B MeAIlIltdHe B l(aqecrBe nocl,rrelefi lexapcrBenublx cpejlcrB, TaK H B
tulbrepHarl'lnuofi ruepferfiKe B KaqecrBe KaraJII.I3aropoB H uocgteleft Karanr{3aropoB. Ar-rs
npI'IMeHeHI'Is B ailbrepHarnsHofr 3Heprerutce no 3oirb-refir, Texfiororlllt raKxe noflvqeHbl ToHKI4e



KpeMHe3eMHbIe IITTeHKH, MoAI4QIrqupoBaHHble ofiMeTallnuqecxuMr{ Har{oqacrr4[aMrn Ptlpd,
Koropble anpobspoBaHbl B KaqecrBe Karilrruruqecrrx crroeB BoAopoAHo-Bo3gytrrHoro
TorlJrr.rBHoro SJreMeHra. Paspa6oran 3orrb-reJrb Mero.{ noryr{eHllt npfiHu}IfiuanbHo HoBbrx
MareplIaJIoB - MoHoilI'ITHLrx [po3paqHbrx cyxHx renefi TaK Ha3brBaeMbrx (rlnpKonfieBbrx creKoJr>
nepcIIeKTHBHbIX AJrfl HCnOJIL3OBaFTH' B OnTfiKe.

CneunanlHocrr. xoropofr .coornercrnyer iltccepraunr
finccepraqNa fy6anorofi HageNEu Hnxo.uaenrur coorBercrByer fiacnogftil\t

cneuHaJlbHocreft 42.00.04 - $a:uuecras xnwt4tr (n.4 - Teopus pacrBopoB, Me)KMorreKympnbre r{
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I{peMfle3eMuoil uarpuue: roHKHe IIIeHKH H KoM[o3HTu I fy6aHona I-I.FI.. Marneen 8.A.,
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/[lrccep'rauul fy6axonofi Haaexau Hnxo"naesHbr Ha reuy <3o:rs-fenL cuHre: u $uauro-
xHM'{rtecKoe I'Icc]leAoaaHlre fiopficrgx o6teuxhlx 14 Touxon;reHoqubtx Marepr4anoB ]ra ocgoBe
JHoxcI'IAa qHpKoEnt u /trHoKcI{Aa KpeIvtHI4t, tenlpoBaHgoro n.narnnoft kt 11a.l;rarl1aeM))
ilpe.dcraBrteT ctlbofi caMocrotretbHo BbmonneuHylo aBTopoM Hayqno-rcanusurcaqnoug]rro
pabory, pe3yJlbrarbt xoropofi odeclreqfisaror perrreur.re BaxHbrx $ynEarraeuraJrbgbrx u
npHI(naIHbIx 3aAar{, BIIOctr BKnaI B pa3BI'{TI4e Su:axo-xuuHrtecKvx ocHoB cr{HTe3a n $u:uxo-
xltMHr{ecKoro ucctleAoRal{Hg nopl{crbrx o6teuurx H ToHKonJreFIoaIHbrx b{arep}taJroB Ha ocHoBe
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rr.roKcuAa rlr4pKoHus tr AHoKcr4Aa KpeMHr4r. flpelcrannennarr Aucceprarlfir floJluocrbro
coorBercrByer rpe6oranuru nn.9-14 <floroxesNs o noprAKe [pptcyxgeHns yqenbrx
creneHefi>>, yrBepxAengoro fIocraHoBJIeHr,reM flparure-nrcrsa Poccuftcrofi Oeaepaqnu or
24.A9.2013 roAa Ns 842 (a pegaruura or 01.10"2018), npeAsrBnreMbrM K AnccepraqgsM Ha
cor{cKnnue y-reuoft creneHl,I KaHAHAara HayK.

llo perynrraraM paccMorpeuus Ar-rccepraqr{u fy6anonofi Ha,qextu Hsrolaeruu <<3olt-
feJlb cIiHTes u ipu:rro-xl{MnqecKoe nccJIeAoBaHHe nopncrbrx o6reunrrx n rosKonJreuornrbrx
MarepHarroB Ha ocHoBe ar{oKcH.{a uHprcoHHr }r AHoKcRAa KpeMHr,rq, rerrpoBaHrroro n-uarunofi n
naIInaAH eM ) npHHrTO CJreAy }Ouee 3aKjrrorreHl,re :

lnccepraIlu.t fy6auonofi Hagerrru Hnxonaennu <3onr-rem ct,lHTe3 n $usuro-
xprMltqecKoe raccJleAoBanr,re nopnc.rrrx o6leMgbrx H TonKonreHoqHblx MarepnzrnoB Ha ocHoBe
AHoKc[I.[a LHpKoHHt u AHoKcnAa KpeMHIrt, rerupoBagHoro ularugofi u uiuuaa]reMi)
peKoMeH.{yerct K 3aulHTe Ha coucKaHne yveuofr crenenn KaHAI{AaTa xl,IMrlrrecKux HayK no
creqnanbfiocr.fiM 02.00.04 - Sn:nuecxaaxnM$nv 02.00.01 - HeoprauraqecKas xuMr.u.

Ha gaceAaHnn pactuupeuuoro Ko;inoxBr.ryua la6oparopr.ru cHHTesa ipyuxqraoHanbgbrx
MarepuanoB r.r nepepa6orxu Mr.rgepaJrLHoro cbrpBr @elepanrnoro rocyAapcrBeHnoro
6roAxenroro yqpex,[eHnt HayKu I4xcruryra o6rqeft r{ Heopragfiqecxoft xuMr.rn nrrr. H.C.
Kypnaxoua Poccrafrcxofi axageuuu aayx <01> orrx6pr 2Al9 r. npucyrcrBonano l0 rreJroBeg, B
ToM sHcJIe .[oKTopoB HayI( - 4 ver., KaHAIt.qaroB HayK - 3 qel. Peryltraru orKpbrroro
ronocoBaHHr: ((3D) - l0 uel., (nporHB) - r{er, (Bo3Aepxanocb} - Her.

flpeAcelateJrb KoJr,TroKBr{yMa

K.X.H.

Cexperapr KoJIJroKBrryMa

K.X.It.

Eapaxunxos A.E.

I4sagosa O.C.
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