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OT3bIB
neqyqefi opraHr{3arluu - Qeqepar bHoro rocyAapcrBeHHoro droAxceuroro

o6pasonareJrbHoro yqpeznAeuufl Bbrcr[ero o6pasonan[q (CaHKT-

Ilerep6yprcnufi rocyAapcrnenHrrfi TexHoJroru.recrcrfi r{Hcrrrryr
(rexHnuecrurfi ynr{Bepcrrrer) CII6ITII(Ty)

Ha Arrcceprarltlrc YmqHonofi Hara.nuu IOpseBHbr Ha reMy
<<CnHres, nccJreAo BaHrre KaraJr r.rrnqecrofi u 6no.noru.recrcofi aKTu BH ocrrr

rleoJrrrroB co crpynTypaMrr Rhoo Beta u [ayJrrrHrrrra, vrogn$uqrrpoBaHHblx
HaHoqacrr{rlaMrr r{ KJracrepaMr{ cepe6po>, [peAcraBJreHHyro Ha concnaHl{e

y.renofi crerreHrr KaHAr{Aara xuMurrecKlrx HayK no cneu[aJrbHocrrr 02.00.04 -

QuruuecKar xnMuq.
. Kararurr4r{ecKr4e npoqeccbl AoMHHI{pyIor B

xuuuuecrofi, He$rexuvruuecroft, 3Kororurrecrofi, MeAr{rlrrHcxofi TexHoJIorI,Iu,

o6ecue.rueaq pa3Blrrr,re v rrporpeoc AaHHrIX o'rpacrefi [poMbIIlneHHocrLI.
Pa:pa6orKa HoBbrx noplrcrbrx aJrroMocr4Jrr4KarHblx Marepl4anoB, [epcreKTHBHbIX B

aAcoporlHH, KATAJII43E. MeAHrIr4He, o0nalarcxvre yJrrrIueHHbIMrr

DKcrrnyararlnoHHbrvtr csoficrBaMr4: cpoKoM cryx6rr, xoeOQuqlIeHToM rloJle3Horo

Aeitcrswfl,, aKTLtBHocrbro, ceJIeKTI4BHocrbIo, f,BJrf,erc.fi saxHofi uayruofi u
npaKTr4qecxofi saAa.{efi.
6zororuqecKlr aKTr{BHbrx

B cBs3H c grr4M TeMa IroLIcKa KaraJII4TIarIecKLI kr

HaHoMarepLI€rJroB n pa:pa6orKa kIX TexHonorl{Ir Ha

ocHoBe frlrApoTepM€urbHofo cr4HTe3a, rrpeAcTaBreHHa-f, B AnccepTaqzouuofi pa6ore,
;lBflf,ercq OegvcnoeHo aKTv€tlrHolr.

ffi.ffiw

HO6U3HA

HayuHaa HoBr43Ha pa6orrr 3aKrroqeHa B olrr4Mkr3arluu rlapaMerpoB

Kpucr€rJrJrr43a\vLr qeoJrrrroB crpyKrypHbrx rr4rron Rho, Beta u Pau; B onpeAelreHr4kr

[apaMerpoB nopracrofi o'rpyKTypbr rleonrrroB; B cra6uttuzarJukr KJlacrepoB u
HaHoqacrraq cepe6pa B rroJrocrf,x rleonr.rra; B Haxo)KAenuv B3aLIMocB.x3LI MexAy
KOHrIeHTpArJr4flMLr KJIaCTepOB Vr

KATAJIHTI.I'{ECTOft AKTLIBHOCTbIO B

HaHoqacrr4rl cepe6pa c aHrLIMXKpo6uofi H

peaKrlutrx oKr4cJIeHIis CO wH1
B 4racceprarlr4oHrrofi pa6ore AJrr cr4r{Te3a HoBbrx rI,IIroB IIeoiII4ToB Rho, Beta

ra Pau lpuMeH.f,nc.rr rnAporepManbHrrfi cuHre3 c I{c[oJIb3oBaHI4eM peaKropuofr

cr4creMbl $upnru Premex, qro no3BoJruJro coI{cKareJIIo oIITHMI43IrpoBarb

rrapaMerpbr (revneparypy, BpeMf, AaBneHI{f,, repeueruunanux) vr

uurencu$LrrlupoBarb npoqecc cHHTe3a. Brr6pannoe Ha[paBneHue



MoAlr$uqr4poBaHr{s qeoJrr4ToB rryreM AeKarl4oHvrpoBaHlrs. n nocneAyloulero

BcrpalrBaHutr B crpyKTypy Karr4oHoB cepe6pa orKpbrno Bo3Mox{Hocrl{ Hayr{Ho

o6ocnosaHHoro yrrpaBneHr4f, AlrcnepcHocrbro u SneKTpoHHbIM cocrotHl{eM

cepe6pa. Eonruroe BHr4MaHr.re n pa6ore yAeneHo Sn:urco-xuMurrecKl'IM MeroAoM

a1aJrv3a vr u4eurn$HKarlur4 crpyKTypbl IleonuroB vr cocrof,Hlllo KnacrepoB I4

BbrcoKoAr4cnepcHbrx qacrr,ru cepe6pa. Hosrte AaHHbIe col4cKarelb noryr{I4n npu

v3ylreH4yr rtu6"n""ocrlr Hnllo6nrrI3oBaHHbIX B noJlocrl4 ueonl{ToB cepe6prHux

iracruu, B qacrHocru V@-cuexrpocronuefi 6ulu ra4enrHSHIII4poBaHbI

crpyKryplble $parrraeumr cepe6pa pa3nnqHoro Al4cnepeHoro cocTotHut:

ego-,Ago'*,Ago*; KBa3r4KoJrJror4AHbre pr HaHorracrrlubl. Bnepnue o6ocHosaHa

anru6 arrepl4 aJIb Hat aKTI{BH o crr o 6p a:IIoB IIe o Jlr'rr- c ep e6p o.

I4nrepnperarlur nonyqeHHbrx B Aucceprallul4 pe3yJlbraroB KoppeKTHa, oHvr

rBrrrorc.rr HoBbrMI4 u opvrrun€urbHbrMl4. llpe4noxeHHble MeToALIKI4 cI4HTe3a HoBbIX

qeonrrroB Rho, Beta ra Pau orKpbrBalor IxrIpoKI{e Bo3MoxtHocrl{ nonyqeHl4.f,

n op LrcTbIX €urroM o cHJII4KaTHbIX M arepl{an o B.

flonyueHuue pe3ynbrarbr cneAyer elIllTarb ,{ocroBepHbIMI4, T.K. npLI

BbrrroJrHeHr4r4 r4ccJreAoB altuit IacnoJlb3oBaHo arrecroBaHHoe o6opyAoeaH]Ie u

coBpeMeHHbre MeroAbr aHaJrH3a crpyKrypbl Lr ceoficrB Ideonuroe. Heo6xoAHMo

orMerrrrb 6onguofi o6leu 3Kcnepr4MeHTaJIbHbIX AaHHIIX, [poaHzuII{3kIpoBaHHbIX c

Tor{KH 3peHr4r reoperur{ecKrrx [pI{HIII,Inon $u:rauecxofi 14 KoTIJIoI{Auofi xvMkrvr.

HayvHrte .trocTHxteHI4t ,4HCCepTaIIpIOHHOTO uccneAoBaHvrfl.,

csopuynnpoBaHHbre BbrBoAbr 6a:upyrorcr Ha I43Becri'IbIX SH:raro-xI4MI4rIecKHX

3aKoHoMepHocrrx clrcreM SiO2-Al2Ol-HzO u oaHoBHbIX MarepI4aJIoBeAqecKI4x

noJroxeHnrx. PesyJrbrarbr Ar,rccepralluoHHoro I{ccJleAoBalkrfl ony6nraroBanrr n 20

TpyAax, B ToM qr.rcre s 7 cratrrx B cnequanl43upoBaHHblx HayqHbIX xypHurax,

peKoMeHAoBaHHbIX BAK.
Iloaxmuuec LtuJwocmb o

Anroporr,l pa:pa6oraHu HoBbIe TuIIbI IIeoJIIIToB Rho, Beta u Pau c pI

orrTHMlI3I4pOBaHbI napaMerpbl rexHoJIorI4I4 (renrueparypy u npeux).

CuHresupoBaHHbre rleoJrrrrbr, a raK)Ke volr,r$raql4poBaHHble cepe6poM npolxrll4

ycneruHbre r4crrbrraHlrr pr Moryr 6rnr peKoMeHAoBaHbI Ailfl rrrl4poKoro

nprrMeHeH;glfl. B Kar€urr43e, Me,{r4rIHHe I4 $aprraaronori4l4. llo pe:ynbraraM pa6orrt

nonyrreHo 4 rrareHTa PO, r{To noATBep}KAaer uayuurtfi [puopuTer 4anuoft

TCXHOJIOTI4I4.

3aN4e.{aHraq no AzccepraquoHHofi pa6qre.

OqeHusa-fl [oJro]r(r4TeJlbHo KaK HayqHoe, TaK pr [paKTllr{ecKoe 3Har{eHLIe

Ar,rcceprarluoHHoro r4ccneAoBaHvrfl. Vm.sHonofi H.IO., ueo6xoAzvto cAenarb

HeKoropbre 3aMerraHns, yqer Koropblx 6y4er cnoco6crBoBarb npI'IMeHeHI4ro

AocrlrrHyrblx B pa6ore pe3ynbraroB Ha npaKr?IKe.

1 . llo o$opvrneHnro Al{ccepralll4oHuofi pa6oru:
a) nonrop reKcra (o crpyKrype qeoJll4ra Rho..> Ha crp. 6 u 7; (o KaHarlax

rleonr4ra Pau> na crp. 15;

6) uey4ar{Hafl peAaKrluq npeAnoxelnvrfl. ((cxeMarurlHo [onyrleHl,Ie rers Mo)KHo

rrpeAcTaBHTb cxeMarl'IqecKl4) Ha crp. 2l; orcyrarByer pacruraSpoBKa

HOU



coKparrleH ufl. }ra3Bar{v)fl cra6Knl43aropa AOT (ctp. 27); ctott6eq e ra6n' 13

(.tp. 88) na:naH norleMy-ro <,{aBJIeHI4e napoB Bo3Ayxa);

e) B Ar4ggepTaq"o""ofi pa6ore foBopI'ITCt o HaHOr{aaT}Iqax' KJIaCTepax' a

lapaMerpbl IIeOJII{TOB npI4BOILflTCfl' B aHfcrpeMax; I'I T' A'

2.Hacrp.88yKa3aHo'tITo((BI4AI,l3oTepMXapaKTepeHAJIf,MI{Kpo[opI{cTbIX
o6pasqon IreorII4ToB))' tITo He cofJlacyerc{ c MaJIIIMI{ 3Har{eHI4qMI4

rpeAenbHoro o6tevla cop6qi.IoHHoro 'lpocrpaHcrna 
(0,057-0'083 t*'/t;' Tat

xe roBop?ITcfl o6 <yAerrrHofi [oBepXHocTI4 vI nopoMeTpl4r{ecKl4x

HCCJIe.IIOBatlliII>>CI4HTe3I'IpOBaHHbIXIIeOJIIITOB,TIHCJIeHHbIe3HaT{eHI4tKOTOpbIX

orcyrcrBylor B TeKCTe'

3. genr o6rqcHllrb CHI4XeHI{e crerleHl4 OKI4CJIeHI4f co c 91 go 67yo npu

yBenlrqeHr{r4 reMrreparypbl c 365 lo 520,raK KaK AOJIXHO 6SrTb sce Hao6opor?

YKasaHHHe B OT3bIBe HeAocTaTKI4 He cHI4XaIOT 3HaI{I4MOCTII U O6Uefi

rlo JIo)KI,ITenruofi oIIeHKI{ BbIrIo JIHeHnofi p a6 omi'

Anarus pe3yJrbraroB, r43noxeHHbrx B Arrccepralrl4l4 u aerope$epare

IIo3BoJIqeTyTBep}KAaTbHXBaXHoeHayI{Hoe14IIpaKTi4IIecKoe3HaqeHI4e.

!'racceprau,o"nu"pa6oraVrrrgrroeofiHarastuuloprerrrrr
XapaKTepl43yeTafl JIOfI{r{HoCTbIo nOCTpOeHHg' o6OCnoeaHHocTbIO ilolyqeHHblx

BbIBO,IIOB.

3arlroqenue
,{rEccepraq"o""u" pa6ora vllqHosofi Haratruu lOprenHrt cocrol4r V3

BBeAeHr4q, 5 rflaB, 3aKJIIOqeHaq' OIII4CKa nl4TepaTypbl V3 I25 HaI4MeHoBasUit"

pa6ora r43JrolKeHa ya I39 crpaHr4rlax Marrrr4HorrllcHol'o reKcra' BKrloqarcruero 56

pr4cyHKoB u24 ra6ttI4IIbI' o6optn."u B coorBeTcTBYIvr c 4eficrnytoIr1l'lMn

cTaHAapTaMu.
Anrope$epar, ocHoBHbIe uy6nuraqvvr pr BbIBOAbI nO pa6ore IIOJIHOCTbIO

coorBercrByror coAepxaHl4lo i^"""p'uu ^',Pesynlrarrt 
Al4ccepralluonsofi

pa6orrr y*sHoeofi H.IO. *Jpo.o 
- 
anpo6upoBaHbl AoJIoxeHbI Ha 9

MeXAyHapoAHbIx ra poccuficKl,Ir rcou$epeuql4flX' Bcer.o IIo pe3yJIbTaTaM

uccneAoB aiHult ouy6nraxoBaHo 2n ,ruy""ur* pa6or, B TOM r{I4CJIe 7 ctareft B

xypHanax u3 arl4cKa BAK P(D'

!,raccepraqvxV[rsuosofiHa:ranuulopreeurr,'IBJI'eTaflHayqHo-
realuQuxaquonnoft pa6orofi, B xoropofr I43JIO}KeHbI HOBbIe HayqHble v

TexHoJrorr4qecKr,re perxeHr4fl aKlyanbH oit zagauu rro pa:pa6orr<e HoBbIX TI4rIoB

qeojILtTHbIXMaTepI4aJIoB'npeAHa3HaI{eHHbiXAnflnpI4MeHeHH'BKaTaJII43e'
MeAr{rIr4He }r saprraar<onofl4l4. Pa6ora I4MeeT CyUIeCTBeHHOe 3HaqeH[e Anf

pasBvrTr4fl, pxaa orpacnefi IpOMbIIUJIeHHOCTI',I: TeXHoJIOTI{I4 KaTaJI[3aTopoB U

cop6euron, Qaprvrar<onefiHrtx [penapaToB. ocnonHrre Ha)^{Hble pe3yJIbTaTbI

[ccJIeAoBaily'fl,peKoMeHAyeTcqI4cIIoJIb3oBaTbBIIpoeKTHbIX'HayqHo.
uccJIeAoBaTeJIbcKI,lX opfaHH3aIII,If,X V Ha IIpoMbII[neHHbIX IIpeAIIpI4'Tv|flx,

3aHr4Maroulr.xcfl npoLI3BO,qcTBOM 14 I4CIIOJIb3.BaHI4.M KaTaJII43aTopoB: 3AO

<peAruscrufr KaraJrr43aropu'fi 3aBoA)) (r. Pegr<nuo, Tnepcrar o6n')' ofyll

<vpanrcrrafi 3rreKTpoxuM''IecKufi rorra6llnar> (r' EXareprau6ypt)' oAo

<Aurapcrcrafr 3aBOA KaTaJII{3aropoB 14 OpfaHi4ilecKofo cI4HTe3a)) (r' Anrapcr'

Irlpxyrcrar oOn.;,' OAO nKarar,"su,op'i (r' Hosocu6rapcr<)' <O6telnHeHHas



Kar€urrr3aropHar KoMrraHZr)) (r. Mocrna), Il{erxoncroe npou3BoAcrBeHHoe
o6re4uueuue, OOO <<fnnpoxr4M-rexHorror> (r. CaHxr-llerep6ypr) n ap.

I4Hnoeaqpr.f, TexHoJrorr4r{ rrrlporepM€urbHoro
rrpr4MeHeHbr Anr coBeprlreHcrBoBaHr4r cyqecrByroqux

MeroAa MoryT ObITb

Lrrv rnr paapa6orxz
HOBbTX TeXHOJrOfUqeCKr,rX Cr4CTeM npOr43BOACTBa reTepofeHHbrx KaT€UILI3aTOpOB.

lucceprarlr4oHHar pa6ora coorBercrByer rpe6oeanutM II. 9 <llonoN eHr4r.

o rroprAKe rrpr4cylraeHr4fl yqeHbrx creneuefi> (llocraHoBJreHr4e llpannremcrna P@

or 24 ceurx6pr 2013 r. J\b 842), rpeAtqBn.seMbrM r< pa6orau, rpeAcraBJreHHbIM Ha

coucKaHrre yveuofi crerreHlr KaHAnAara xr4Mr4qecKnx HayK, a ee aBTop Ynunuoea

Hamanun lOpueeua sacnycrcueaem npuc:lJrcde\ua :/Heuoit cmeneuu rcaududama

xuuu'aecrcux uayrc no cnequonauocmu 02.00.04 - @usuuecrcaa xu.a'xua.

fiucceprarlr4oHHa-r pa6ora Ymsnosofi Haratruu lOprennu <<Cuures,

I4CCNE,IIOBA]HVTE KAT€LII.ITI4'ICCTOfi U 6UOIOTH'IECICOfi AKTTTBHOCTI4 UEOJII{TOB CO

crpyKTyparru Rho, Beta kr rraynr4Hryrra, uo4u$raq[poBaHHbrx HaHorracrullaMpl 14

Knacrepaun cepe6pa> 3acJryrxaHa ra o6cyx4eHa Ha 3ace4aluknr ra$e4pu o6u{efi

xuruu.recxoft TexHoJrorr.ru v Kar€urr43a (DEfOy BO<<Canrr-llerep6yprcrcrafi

roeyAapcrneunrrii TexHoJroria.{ecrr4fi HHcrr4Tyr (rexuuvecxuir, yHnBepcl4rer)>,

nporoKon Jtlb 1 or 8 cenrx6ps 2016 roAa.

3aneryroup,rfi xa$e4poft o6rqefi xr4MrllrecKofi rexuor otuv vr Karuru3a

EfOy BO <CaHr<r-llerep6yprcxuir, rocyAapcreeHurrf rexHoJloru'aecruir

I{Hcrlrryr (rexunvecrufi yHr4Bepcurer)>, AoKTop xl4Ml4r{ecKnx HayK

(cuequanbHocrb : 02 .00 .1 8 - (Dlrsur a 14 xvrMnr rroBepxHocru), upoSeccop
,/ f) /.-

1 eoo r 3, "^*,-rKK.:"-- np., 26

Ter. (812) 316-55-12

e-mail : apl8}4@yandex.ru

Bracos EsreHrafi ArercasApoBr4q


