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$a:rr v aHara3a: cocraB, crpoeHne, $oroxaraJll4TrlqecKue, aAcop6qnonHrte u

aHTHMHKop6Hrre cnofi crea)), [peAcraBneHHyro Ha coHcKaHI4e )/r{eHofr creneuu

KaHAr4Aara xHMr4qecKHX HayK nO C[eIIHaJIbHO CTH

02.00.04 - Sz:ra.re cKafl xvMLrfl.

Pacclrorpen u o6cyAt4B Ancceprarlr4oHHyro pa6ory fafinauoeofi Acwv. AueapoeHrt

<Hanopa:MepHbre HH3KoreMrreparypHbre oKcr4Abr rHTaHa (IV) co crpyKrypaMl4

q-Sa:rr v anara3a: cocraB, crpoeHrre, $oroxaraJrnruqecKr.Ie, aAcop6uuouuste u

aHTHMrrKop6Hrre csoftcrea)), npeAcraBneHHyro Ha concKaHHe yqr3Ho[ creneur.t

KaHAr4Aara xr4Mr4r{ecKux HayK no c[errr4aJrbHocrr4 02.00.04 - Qn:rr.ruecKa.s xpIMI4t B

coorBercrBvrv c n. 9 <lloloNeHnfl o rropqAKe npr4cyxAeHnfl. yqeublx creueHefi u

snauufr>>, orMer{aeM cneAy}oqee:

Arcrya.n rHocrb reMbr Anccepra q uou uofi pa 6orrr

[raoxcn4 Tr4TaHa u KoMno3HTHbre Marepn€urbr Ha ero ocHoBe npeAcraBrqror

6onsurofi uayvuuil H npaKTu.recxnfr HHTepec c roqKH 3peHuj{ HX yHHKaJIbHbIX

csofrcre H, coorBercrBeHHo, c ror{Ku 3peHl{t Bo3Mo)r{Hocrn I4x npuMeHeHr{t B

pa3nr4qHbrx o6racrqx, B qacrHocrr4, B KaqecrBe Hocurerefi AJrr KaraJru3aropoB,

@oroxaraJru3aropoB, a4cop6eHroe, a raK)Ke B KaqecrBe npenaparoB,

o6la4aroqnx aHTHMHKpo6uuur.r csoficrsaN4n. B rocneAHee BpeMr oco6sril

I



14HTepec HccneAoBaTenefi npeAcTaBJItroT HaHopa3MepHbIe oKclIAbI TI4TaHa,

HCrroJrb3oBaHlre KoTopbtx Ans cI4HTe3a HOBbIX nepclleI{:T}IBHb,lx KoMIIO3I{THbIX

MarepuanoB, o6naAaroullrx yHhKaJrbHbIM[r cnofictnattu, HecoNIHeHHo, tBrqercq

aKTyaJrbHofi saAaqefi.

Peuresuro erofi 3a!.aY.v v rocBsqeHa AncceprauHoHHat pa6ora A.A.

faftuaHoeofi, n xoropofi aBTopoM oLrHTe3upoBaH H hccJneAoBaH rulapoxufi Kpyr

coeAnHeHnfi, sa ocHoBe HaHopa3MepHbrx Hn3KoreMrlepalypHbllt oKcHAoB TuraHa

(IV) ) co crpyKrypaMr{ q-$a:u v anivra3a.

Crpyrcrypa n coAepr(aHue p:l6oru

.{ncceprarlr4oHHar pa6ora A, A. fafinaHoeofi usitoxeHa Ha 129 ttuqax

Ma[ruHorrr4cHoro reKcra, co4epNran 68 pucyuxov, 24 ta6luqrt u cocrol4T pr3

nne4eunx, 5 fJraB, BKJtoqar nr4TeparypHrrfi o6:op, 3Kc[epHMeHTaJIbHoi't uactvt,

rJraB c orrr4caHuev rz o6cyxAeHr4etvr pe3ynbraroe co6crBeHHbIX I4ccJleAoBauuh,

BbrBoAoB, rrpr4noxeHr4fl 14 crrr4cKa qurupyeMofi rureparypbl, Hacql4TbtBarourero

141 ccunxy. llpe4craBJreHHufr rexcr Anccepraqr{I4 norl,xr{Ho crpyKrypl{poBat LI

coAepxuT 6onrurofi r.r yAo6nrrit [,trs, aH€LrrH3a unnrccrpaqnonurrfr Marepnan B

BHAe ra6ruq, cxeM, pr4cyHKoB.

Jlnreparyputrfi o6:op prMeer caMocroqreJrbHoe 3HaLIeHhe. Ou, HecMorpt Ha

He6oltuofi o6revr, coAep)Kr4T aH)arw3 ocHoBHbIX nl4TeparypHblx AaHHbIX no

MeroAaM rroJryr{eHur, $r.r:r.rxo-xuMrirrecKl4v u $yHKIrr{oFIaJIE,HlbIM cBofrcreaNa t-}-

vro4uSrEraq.t4v oKcr4Aa rr4raHa (IV'). llocre4urx Llacrb odsopa oxBarblBaer

AaHHbre rro $ororararuru.{ecxoft aKTr4BHocrH coeAnnennfr Ha ocHoBe q-

uo4u$Hrauyn4, B rracrHocrr4, Aorrr4poBaHHbIX MapraHlrerra. Cne4yer orMerhrb, LITo

B pa3Aenax Ar4cceprarlr4oHHofi pa6o'rrr, rocBrlrIeHHbIX o6cyx4enraro pe3ynbraroB

HccneAoBaH:afl $ororaraJrr4Tr4r{ecKLtx, a4cop6qraoHHblx 14 aHTI,IMuKpo6urtx

csoficre q-Sa:u H aHara3a, B ToM qucre vo4ra$uq[poBaHHblx HoHaMIz

nepexoAHbrx MeTaJrJroB, a TaKXe KoMfro3r4THbrx MaTepl{anoB Ha ux ocHoBe,

rrpr.rBoArTcfl nHTepaTypHbre AaHHb,re, nMeloulr4e oTHolxeHHe K npoBeAeHHblM

Ar4ccepraHToM r4ccneAoBatlaflM. TaxHrr,r o6pa:ov, [peAcraBreuurtfi nHTeparypuufr



o6:op c yqeroM IILrrtrpoBaHHbIX ilr{TepaTypHbtx AaHHbl:X B ,lp}rnx pa3Aenax

Auccepralll4oHHofi pa6oTbl MolxHo cqllTarb AocTaroq.Ho rloApobHblM A

Iro3BOJrflrOUr,rM aAeKBaTHO OUeHr4'rb CTerreHb pa3BLrTVnr o6rrAcru, K r<oropofi

orHocl4Tcq Ar.rcceprauuoHHat paSo'ra, a raxlr(e cA€JIS.TL BbIB,oA o HoBn3He L4

3Har{uMocTI4 nonyqeHHbtx B Her4 pe3)/nbraToB.

B excnepr4MeHTaJrbHofr qacu4 aBTopoM noApo6Ho oltucaHbl Bce MeroAHKu

[onyr{eHr4q o6pa:qoe, npeAcraBneHa cxeMa cv HTe3a HaHopa3MepHbIX

floporxKoo6pasurrx oKcr4AoB T:a'rale'a (IV), qerKo npollncaH[,I MeroAbI

xapaKTepw3aL\vu cr4HTe3upoBaHHblK o6pa:qoe, ycJIoBplt uccneAoBaH:l,A HX

SororaranurnqecKr4x, a4cop6qraoHHbrx vr aHTLIMI4Kpo6urtx ceoficre.

orMerrrrb nrrcornfi ypoBeHb nocraHoBKl4 sKcnepl4Meuralruofr

npeAno)KeHHbrx rroAXoAoB K HconeAoBaHl4ro Susr,rxo-xI4MIzqecKl4x

o6pa:qoe, r{To o6ecue.{r4Baer AocroBepHocrb nonyqeHHblx pe3yJlbraro B.

B rrtaeax 3-5 npzneAeHbt pe3iynbrarbr HCcJreAoBaH[rfl $raeuxo-xr4Ml4qecKux

n $yuxqproHarrbHblx ceofrcre HaHopa3MepHbrx HH3KoreMrleparypHbrx oKcuAoB

Tr4TaHa (IV), Aorrr4poBaHHbrx nepexoAHbrMr4 Mera,[JlaMH HaHopa3MepHbtx

Hn3KoreMneparypHbrx oKcHAoB rhraHa (IV) V  H A H O K O M N O 3 H T O B  C

HaHopa3MepHbrMH rrao4r,r$raxar\wflMr4 oKcr4Aa rnraHa (IV), coorBercrBeHHo.

B qacrHocrrr, B rJraBe 3 npune4eHbr AaHHlre uccneAoBatr4fl.6onee 100

cuHTe3r4poBaHHbrx obpasqon, Korollbre rro ,4aHHbrM peH'rreHocpa:onoro aHanv3a

npeAcraBrrflrn co6ofi KaK r.rHAr4Br4lyanbHbre q-Sasy w Sazy aHara3a, TaK uHX

cMecr4 pa3nnqHoro cocraBa. Eruro noKa3aHo, rrro c rIoBnI[eHI4eM 'feMneparypbr

orxr4fa, ua6rrc4aercr nocJreAoBareJrbHoe rpeBpaqeHr4e r1-$a.srr e avop$nsrir

Ar4oKcr4A Tr4TaHa crpyKTypbr aHara3a, a npv reMneparypax BbIrIe 800 o C

ua6moAaercq o6pa:onauue Sa:u co crpyr<rypoii pyru.rla. llp" HccneAoBallt:l

SororaraJrr4TuqecKofi arrveHocrr4 o6parqon 6ulo ycraHoBneHo, tITo cKopocrb

Qoro4erpatra\vr4 4ra$euoxoHa3oJra B o6urela cnyqae nponoplrnoHarbHa

coAepxaHr.rrc q-Qa:rr B o6pasqax, coAep)Kailrr.Ix raKxe $asy ar.ara3a, xort

o6pa:eq, co4epxaqHfi roJrbKo q-Sasy, o6ra4aer HecKoJrbKo tuessureil

aKrr4BHoerbro rro cpaBHeHr{ro c o6pa3rloM, coAepx(auuw 72 c,)/o q-$azat u 28o/o
a

J
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aHTa3a. lloxa:aso raKx(e, qro aHTuMIlKpo6Haq aKTI4BHoarb ot4HTe3upoBaHHbtx

o6paeqon orrpeAenflercfl cocraBoM rroBepxHocrI4 HiaHoqacr[q, pa3MepoM

KpHcrannHToB pr rr4rroM 6axreprafi n He 3aBnc[rr or yAerrHoii [oBepxHocrh

oSpa:qon.

fraea 4 co4epxr4r pe3ynbrorbr r4ccneAoBaHvfl o6pa:r1oe r1-dlassr v aHara3a,

uo4u$raqr4poBaHHbrx Ao6asxaMu nepexoAHbrx MeraJUIoB. .Errno ycraHoBneHo, LITo

san6orruefi aKrrasHocrbro o6la4aer o6pa:eq, coAepxaqrafi q-Sa:y v aHara3,

AoilI4poBaHustfi uoHaMr.r Bana4lfl (4+ ).

B rrtaee 5 u:loxeHbr pe3ynbr€rrbr r4ccreAoBaHlrfl. dryuxqaoHaJlbHbrx ceoilcre

HaHoKoMrro3r4ToB c HaHopa3MepHbrM:r.r naoEra$vnaL\vflMkr oKcI.IAoB TI4TaHa (tV). B

qacrHocru, 6rrlo rloKa3aHo, rtro Halt6olruryro $oroxararr4Tvr'iecKyHJ aKTI4BHocrb

[porBnqroT HaHoKoMrr03HTbr Ha ocHoBe HaHopa3MepHofo oKcI4Aa rHTaHa,

AorrrlpoBaHHoro HHKeJTeM H rreonura BETA. lloryuen raK)Ke pqA [HTepecHbrx

AaHHbrx rro aHTnMuxpo6noil aKTHBHocTH cHHTe3r,rpoBaHHbIX KoMIIo3HToB.

B uenoM MoxHo orMerr4Tb, r{To BbrBoAbI IIo pa6ore qerKo

c$opuyru4poBaHbr, xopotuo o6ocHoeaHrt w orpa)Kalor (5onrruofr o6rev

npoBeAeHuofi 4r.rccepraHToM pa6orr,r.

llo rerre Aucceprarrnr,r aBTopovr ony6Jrr4KoBaHo 13 crareii B oreqecrBeHHbrx 14

:apy6exuux )KypHanax, rroJryqr3Ho 5 nareuros v cBn.uereJlbcrB o

rocyAapcreeHHofi perr4crparrr4u. OcHosHrre pe3ynbrarL'r ,4t,tccepraquouuofi

pa6orrr 6r,rrn AoJroxeHr,r Ha 7 poccuficxux v MexAyHapoAHbrx HayqHbrx

rcon$eperu{Hrx. Co4epxauue ny6inuxaqufi B norHofi Mepre coorBercrByer

coAepxaHulo Aucceprarlr{c)HHofi pa6orrr.

Anrope$epar npeAcraBJr.f,er co5ofi cxaroe H3JIoxeHue pe3ynbraroB

Ar{cceprarluoHnofi pa6ornr fafiua.noeoff A.A. v rroJlHocrbro coorBercrByer

coAepxaHr4ro Ar4ccepTarlHrr.

HayvHan HoBu3Ha, TeopernqecKaf l  H rrparcruqecKaq 3HaquMocrt

Hoeu:ua pa6omr 3a.KJrloqaerc)r B pa:pa6orxe HoBbIX vr yHI{BepcaJIbHbIX

MeroAHK [onyqeHr4r HaHopa3MepHbtx Hr43KoreMrreparypHblx oKcHAoa rraraHa (lV)

co crpyKrypaMu q-$a:rr kr aHara3a, a raKxe KoMIIo3HTHbrx MarepzanoB Ha r{x



OCHOBC C LICTIOJIb3OBAHUCM B KA,I{CCTBC MATPI4q IICOJIT'ITOEI 14 NONUMCPOB.

Onpe4eneHbr ycnoBr,ls cyqecrBoBaHn.fl r1-Sa:u B 3aBl,tcnMocrt{ or reMlleparypbl

H rrpoAonxureJrbHocrr4 rrpoqecca rn,ApoJrn3a, TI4ra cta6wtuzrapyrollefr KHCJiorbt H

cocraBa peaxqHoHHofi cMecr4. Onpe4eneHbr rlpeAenbl ycrofiqneoclt4 4-cfa:u B

KoopAnHarax reMrreparypa - npoAo.flx(ureJrbHocrb or)Knra. Onpe4eneH cocraB H

crpoeHue o6pa:qoe c q-$a:ofi, a raKxe o6HapyNen eS$exr ((I4H.KancynupoBaHHt))

q-Saarr B HaHoqacruqbr a*ara3a. CuHre:npoBaHbr o6paaqsr c Aonl4poeaFlHoil

[epexoAHbrMr4 MeraJrJraMh 11-$a:ofi, a raK]I{e HaHoKoMIIo3it4Tt'I Ha ocHoBe

anroMocrlJruKarHbrx rIeoJIr4ToB pa3nr4qHoil nopracrocrl4, AonupoBiaHHbIX BaHaAHeM,

Hr4KeJreM v cepe6porr,r. IloxasaHa Bo3MoxHocrb I4crloJlb3oBettr4fl q-Qa:n H

coeAHHeHufi rta ee ocHoBe B Kar{ecree e$QeKTLIBHbIX KaraJll43aropoB AerpaAalllll4

Pnaa opfaHr4qecKnx coe4,uueuHfr l.rprl o6nyveur,rn yO w BitIAHMbIM cBeroM.

KOMIO3L{r]I4OHHbIX MaTepl4anoB B KaqecTBefloxasaFra e$SexrueHocrb AaHHbrx

6axrepuqrAHbIX rlpenaparo B.

llpaxruvecrar qeHHocrb Atrcceprauuouuofi pa6oru l\.A. fafrnaHoeofi

roArBepx(AeHa ronyqeHuen 2 nare,HroB rro ct{Hre:y o6pasqoe 4-Sa:st il q-$a:sr,

Aofrr4poBansofi BaHaAr4eM, v 3 cBprAererbcrB o rocyAapcreeHnofi pefl4crpallul4.

Kpolle 3Toro, cuHTe3r4porlaHHbre HilHoKoMrro3rrrHble Marepl4anbI Moryr cny)KI4Tb

ocHosofi Anfl Soroxaranr43ar4TopolB oqr{crKl4 BoAHIIX cpeA or opraHI4qecKHX

3afpfl 3HHrerefi , aHTHMHKpO6urrx nperaparo B.

O6ocnoeaHHocrb u,qocroBepHocrb BbIBoAoB

Brrno4n v3 Aucceprarlaounofi pa6orrr, npI4BeAeHHble B 3aKJltoqeH14t't,

IIO.TIHOCTbTO COOTBeTCT'ByFOT NOIYIICHHbIM PC3YNbTA'|AM, 'BJI'FOTC'

o6ocHoeaHHbrMtl v orpalKarcT ocHoBHble pe3ynbrarbt IIpoBeAeHHoro

uccneAoBaHVr. Cocrae z )(apar(TepLicrr.rKr4 6oree 300 cnnre3upoBaHutrx o6pa3qoB

rroATBepx<AeHbr l{crroJrb3oBaHt,teM KoMrrJreKca Qr,r:uxo-xHMtIqecK14x MeroAoB

r4ccneAoBaHr4n (P(DA, PO3C, I,lK, PCMA, C3M, 3lIP, nT3M BP n ap.).

3anaeqauuq ro pa6ore

B raqecrBe 3aMer{auuil rr,roxHo orMernTb prA HeyAaqHbIX Bbrpaxeruwfi.



1. HanpuMep, Ha crp.6 eo BeeAefrHH BblpaxeHue: - ((...HaHopaauepuutfr

TiO? co crpyxrypofi aHara3a c npaKruqecxoft roqKH 3peHufl 6onee

npe4[oqrr4TeJreH cpeAn l}-tu ero noJrnrrrdp$on [3-3a trpotBneHnq 6oree BblcoKl4x

nap{rvrerpos ceoficrB rro cpaBHeHl4to. . ...)).

2. HaupuMep, Ha crp. 6 B roM >xe caMoM pa3Aene - Spasa, Kacarculeecs

qenli pa6orrr: - (..onpeAeJreHrre cneqHSqKH cocraBa u crpoeHl4fl HaHopaanepHofi

Hraslioreruneparypnofi q-ruo4ra$vrKarylzrr qKcI4Aa u,rraua (IV) I4 ycraHoBrIeHHI4 l4x

pon+ B peanu3aquu ceofrcrB KaK pe3ynbTar cpaBHeHHf, c Hl43KoreMreparypHblM

HaHqpa3MepHbIM aHaTa3oM. . . ))

3. Ha crp.36 yKa3aHo, qTo ((B o6pa:qe l, corlracHo AaHHbrM

pent'reuocneKTpanbHoro MHKpoaHarrvt3a, rIpHMepHo paBHoe coAep)I(aHl4e aroMoB

rHc:tropo4a ra ruraHa (ra6l.5)>. OAnaxp s ra6rulle yKa3aHbI He aroMHble, a

AoJIH THTaHa H KHcJIopoAa B AI{oKcnAe Tkrrana, r{To B 6olrurefi creneHu

yeT cTexI4oMeTpI4I4 AI4OKCTTAa TI4TaHa.

4. B ra6tI4IIe 8, crp. 64 B llocne^Hefi crpoKe, rAe npnBeAeHbl AaHHbIe o

Be noBepxHocTll HaHoqacTHII, He yKp3aHbI eAI4HHIIbI I43MepeHI4{.

5. Ha crp.71 yrnep)KAaeTgq, qTO Ha IIOBepXHocTH HaHor{acTl4l-l

Bytor HoHbI rwra*a c pa3HbIMu SopnaaJIbHbIMlI 3apfl7'aMr Ti (4+) ra Ti

yA

BII

TI

(3+ B cooTHotueHI4I4 3:2, uro KaXeTcfl CTpaHHbIM, eclrr4 yqecTb, tITo aBTopy He

ocb 3aperl4crptrpoBarb MeroAoM S|IP rapaMarHl'lrHble l-leHrpbl Ti (3+) H V

(4+ , ccbrJrarcb Ha Manyrc qyBcrBHTenFHOCTb MerOAa 3fIP, XOTfl rIpH TaKI4X

BbI x KoHrIeHrpaIIHfx HoHoB Ti (3+) F V (4+) tIyBcrBI'IrerIbHocrI4 MeroAa SflP

He AocraroqHo. Tana )Ke B KarreclrBe napaMarHI4THbIX I'toHoB [oLIeMy-To

v

cir

cu

br AHaMarHr,rrHbIe HoHbI V (5+;.

6. flpe4craBJreHHbre Ha puc.52 saugcuMocru KoHcraHrbl oKopocru peaKIIl.lH

r4crreHr4fl 4n$eHoxoHa3oJla or $4soeoro cocraBa, pa3Mepa qacrI,IU 14 T.A.

oBaJro 6n, no HaueMy MHeHuro, npeAcraBuTb B BI4Ae ra6rHIIbI, yt{I4TbIBate

rrfi pa:6poc AaHHbIx.



7 .Ha crp. 74 He yKa3aHa MeroAHKa npuroroBJreHut HaHoKoMno3HToB HOT:

M/qeolur, a yKa3aHa ro.rrbKo MeroAr4Ka r4x AonLIpoBaHI4t HoHaMn BaHaAI4t,

Hr4KeJr{ ra cepe6pa.

B qerovr, oAHaKo, yxa3aHHbre 3aMerraHuq orHocATcfl cKopee x o$opu,reHr.rlo

14 He 3arparuBaror cyulecrBa AuccepraunosHofi pa6oru fafruauoeoil A.A. 14 He

cHr4)r(aror ee o6 ulyro Bbrcox:yro rroJro)KuTenbHyro orreHKy.

Aerop BbrrroJrHr4Jr 3F{aqHTeJrbHoe no o6reuy opr4rl4HaJlbHoe hccneAoBaHHe.

lloryveuHbre pe3yJrbrarbr Aeranr,Ho rrpoaHan H3upo BaHbr r.r ob o6 ureH br .

3aruroqeHr{e no pa6ore

Taxuu o6pa:ou, Aucceprar{r4oHHar pa6ora A.A. fafiHanoeofi no

rIocraBJIeHHbIM 3aAaqaM, ypoBHro I{x pelxeHr4s kr uayuuofi HoBrI3He [onyqeHHF,rx

pe3ynbraroB rroJlHocrbro coorBercrByer rpe6oeaHIaqN,{ BAK P@., npe4brBJIteMbrM

K KaHAHAarcKr4M AucceprarruflM (n. 9 "lloro)KeHr4s o nopsAKe npllcy)I(AeHvfl

yqeHbrx creneuefi", yreepxAeHHoro nocraHoBJreHl{eM llpaeurerbcrBa P(D or 24

ceuu6pa 20L3 r. JYl 842), a ee aBrop, faiiHanoeaa Asws AueapoeHa,

3acnyxnBaer npr4cyxAeHur efi yveuofr crenesu I(aHAHAara xr{Mu4qecK[x HayK no

crre[HaJrbHocru 02.00.04 - Or43uqecKat xlrMrrt.
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