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HCt anmopeQepam duccepmal4uu EoudapeHKo Auuut BumanbenHbt
<(DynxquoHunbHhre Mamepu(Lnu, nltrtruqanu4ue HaHocmpyKmypbt
twedu, cepedpa u Jonoma, dnn ycmpoilcme ?ileKmpoHuKu
u fromonlJKtD), npedcmaeneuuoil Ha coucKaHue cmeneHu dorcmopa
mexHuqecKux HayK no cnequattbHocmu 05.16.08 - HauomexHoJto?utt
u HaHoJvtamepualtut (uamepuanbt dna oreKmpoHuKtl u Qomouurcu)

ArryanbHocrb IIenH u 3ap.a.t AucceprarJr4vr y6egutenbHo o6ocsoBaHa
aBTopoM H o6ycloBJleHa orcyrcrBl4eM pe3ynbraroB KoMrrneKcHbrx r4ccneA onauvtit,
HaTIpaBJIeHHbIX Ha BbIqBreHHe 3aKoHoMepHocrefi xuMur{ecKoro kr Sra:uuecKofo
Sopnar,rpoBaHu.fl, vrop$oJlofr,ru, oneKTpoAHHaMrrqecKHX H MexaHHr{ecKHX ceoficrn
HaHocrpyKTyp MeAI4, cepe6pa 14 3oJrora Ha rroAno)KKax pa3nr,rqsofi lpr4poAbr, rrro He
Iro3Bonfler HaJraAldrb H3roroBJreHr4e SynrquoH€rrrbHbrx HaHoMarepua[oB Ha ux
ocHoBe co cra6utbHblMu kr Bocnpor43BoArrMbrMn xapaKTepr4crr4KaMz 4.nfl
ycoBeprueHcrBoBaHHblx v rlpuHur4llr4arrbHo HoBbrx ycrpoficra Mr4Kpocucreuuofi
TexHHKIa, SoroHHbIX ceHcopoB r,r 6aovreAr4rlr4HcKrrx r43Aerrafi .

V.rurrteaq Bocrpe6osaHHocrb pazpa6orKr4 rrpoqeccoB SopuupoBa:nvrfl.
HaHOCTpyKTyp I43 yKa3aHHbrX Mer€UrJrOB, AIArrrr4pOBaHHbrx noA xopolxo ocBoeHHbre
KpeMHHeBbIe rexHoJrorlrr4, coucKareJrb AoKTopcxofi crerreHu cSoxycupoBuuracb
npeHMyIIecTBeHHO Ha HCTIOJIb3OBaHVTI'4 TTOpHCTO|O KpeMHr4r B Kar{ecTBe noAnoxeK
Eirfl ocax(Aenvrfl. MeAH, cepe6pa r4 3oJrora, Koropbrfi nocly)Kr,rn He roJrbKo Marpr,rrlera

lnfl TorlHoro ynpaBn ennfl. reoMerpuefi v Qr,rsuro-xnMr4rrecKuMr4 ceoficrBaMr4
MeTaJIJIHT{ecKHX HaHoo6rerroB, Ho H areHToM Anf, ycr4neHr4fl a1re3vru rroKpbrruit uz
HHX K rroBepxHocrl4 MoHoKpucra[JruqecKofo KpeMHHtr. Kpovre roro,
Eon4apeHKo A.B. TpaHcnl{poBaJra [onyqeHHbre 3naHvrr o 3aKoHoMepHocrflx
nporeKaHnfl [poqeccoB oca)KAeHufl, MeraJrJroB Ha nopHcroM KpeMHr4r4 Lr o
csoficrBax [onyqeHHblx HaHoMarepH€LIroB Ha HccneAoBaHr4f,, cBfl3aHHbre c
pa:pa6orxofi HaHocrpyKryp MeALr, cepe6pa vr 3oJrora Ha pflIe Apyrr4x
[epcneKTHBHbIX rIoAJIo)KeK, BKJrroqar ilopr4crbre $orope3ucrbr Ha ocHoBe
x€urbKoreHr4AoB r4 rroJrHMepoB, rleJrJrrono3y H oKcr4A rIHpKOHLr,fl.

B aBTope$epare AucceprarJuvr EoH4apeHKo A.B. Aocraror{Ho rrorrHo
orpax{eHbl Harl6olee Ba}KHbIe acrreKTbr BbrrroJrHeHuf, HccneAoBaHufi no nrr6pannofi
TeMarHKe, B Koropble BXoA{T noJlo)KeHvrfll cBnAerenrcreyrcrrlue KaK o nayuHofi
3HarIHMocrH pa6or, raK H o6 Hx HecoMHesnofi [paKTr4qecxofi opHeHT ar\HH.

' Eon4apeHKo A.B. ycraHoBnJra HoBylo o6rqyro 3aKoHoMepHocrb

$opvrupoBaHu{ ilopucroro KpeMHH.rr B pacrBopax H B ragosofi cpeAe, Koropa-f,
cocroHT B npno6pereHl4z KpeMHHeBbrMH KpHcrarrJrHTaMH pa3MepoM 2_5 HM
xHMHqecxofr crofixo crr rlo orHorrreHuro K oKr,rcneHuro HoHaMH MeAH, cepe6pa u
3onora. 3ro rIo3BoJIHJIo paspa6orarb cot4cKareJrro MeroAr4Ky y;LaneH:afl
napa3urHoro cnofl c noBepxHocTH rropHcTofo KpeMHrrfl, HeTarraBHo BnHf,rorqefo Ha
BocnpoI43BoAI4Mocrb feoMerpnrrecKr.rx [apaMerpoB SopnrnpyeMbrx Ha HeM
HaHOCTpyKTyp MeTaIIJIOB? OTJrr4rrarcqyrcCtr ceJreKTr4BHOCTbrO H nefKOCTbrO
pe€Lrrr43arJnkr.



CoucrareneM BrrepBbre 6urpt AI4$$epeHIrI{poBaHbr MexaHI43MbI

BoccraHoBJreHufl uolr'oB MeArr, cepe6pa 14 3oJlora Ha rropracroM KpeMHHr4 rrpu ero

frorppr(eHuvr B pacrBopbr corefi 3Tprx Mera-rrJroB B 3aBurcuMocru or rvrra

npoBoAr4Mocru zcxo4Hofi KpeMHuesofi noAno)KKr{. Bnaro4apr oroMy

Eon4apeHKo A. B. pa3pa6orata pe)KHMbI SopvrnpoBaHuq r{erbrpex rr4rloB

HaHocrpyKTyp MeAH, cepe6pa Lr 3oJrora Ha rropucroM KpeMHHH, rrro HeBo3Mo)KHo B

cnyqae HcrroJrb3oBaHr4,fl nnaHapHblx noBepxHocrefi MoHoKpncrarrJruqecKoro

KpeMHHfl, H ycraHoBnra I4x gJIeKTpoAr,IHaMI4rrecKHe ceoficrBa? Hcflonrcy;r MeroAbI

KoMrrblorepHofo MoAenupoBaHr4fl B rraKere COMSOL. B coBoKyrrHocrr,r oro

rro3BoJruJro o[peAeJrnTb [purrr4Hbr yHl4K€tfirnofi rryBcrBr4TeJrbHocru rracruu H

AeHApHroB cepe6pa rro orHorrreHr{Io K eAHHHrrHbrM MoneKyJraM Hkr3Ko- 14

BbrcoKoMoneKynrpHhrx xr4MprrrecKux coeAHH eunit, a raKlre ToHKHX rrJreHoK kr3

3onora Ha rroBepxHocru MaKpolop rro orHorueHnro K 6amepuarrbHbrru o6reKTaM B

xtHAKr4X CpeAaX npu r{x aHaJrH3e MeToAoM crreKTpocKorruu fHraHTcKofo
rona6usaqzoHHoro paccerHnfi, cBera. [ocrr,rrHyrbre pe3ynbrarbr B rrepcreKTnBe
rIo3BoJLf,T HHTeHcuSwlupoBarb npouecc BHeApeHufl. srofi yHuKaJmnofi

anarrvrrlrq ec Ko fi rexun Kr4 B KJrHHHqec Kyro np aKTr4 Ky.
B nepnrre ycraHoBJleHHbre 3aBrrcaMocrr4 aAre3uouuofi flporrHocrn rroKprrrufi

H3 HaHOCTpyKTyp MeAH Ha [Opr{CTOM KpeMHUH OT efo IOpHCTOCTH 14 3HarreHr,rfl
y4enbHoro colporr4BJreHr4q rropr{crbrx rrJreHoK H3 MeArr H 3oJrora, c$opMtrpoBaHHbrx
xI4MHrIecKHMrI vr SzerauecKlrMr{ MeroAaMH, fro3BoJrvrJrr4 aBTopy Ar4cceprar\r4vr
pazpa6orarb MeroAI4Ky [epeHoca cJIoeB p.nfl ra3roroBJreHrrfl rra6rux
sJreKTponpoBoAxulux MexgxeMeHTHbrx coeArrHeurafi Airfl Tecrnpyroulr4x rrJrar B
MI4KpOsneKTpOHI4Ke 14 MaTepH€Ur SJIaCTHqHbIX 3neKTpOAOB Anfl sneKTpOrOparIHH,
KOTOpaq [pI4MeHfleTCfl. B MeAr{II[He l.nfl BBeAeHHT MOneKyn neKapCTB 14
III{TaTeJrbHbrX BerrIecTB B KJreTOrrHbre cTpyKTypbr.

locronepHocrb [ono)K elnuit Ar4cceprarlr4oHHoro r4ccneA oBaHvrfl,
rloArBepxAaercfl 74 ny6irurapflllr'r4, B r{r{cJro Koropbrx BXoAflT MoHorpa$un B
eAnHoaBTopcrBe, 26 crarefi B peueH3l4pyeMbrx HayrrHbrx )KypH alrax, raxArrfi H3
Koropblx I4HAeKcupyerctr aBTopuTerHbrMra HayKoMerpr,rqecKr4Mr4 6asalu AaHHbrx,
rJraBa B KHII)KHoM lz34aHkrk1 3a.sBKa Ha rrareHT, I 5 crarefi v 3 0 Te3HcoB B
MarepuaJlax Me)KAyHapoAHbrx KoHSepeHqafi, uo4roroBJreHHbrx B prAe cnyqaeB rro
pe3ynbTaraM IrpeAcTaBJreHHq aBTopoM rrpHrJrarxeHHbrx H ycTHbrx AoKnaAoB.

B IIenoM MarepI{aJIbI, ra3Jro}KeHHbre B aBTopeQepare Ar4ccepra\uu
Bon4apeHKo A.B., rloAforoBJreHbr KaqecrBeHHo, gai\,re.raHnfl. rro o$opvrJreHzro
orcyrcrByror, oAHaKo cneAyer npoKoMMeHTHpoBarb cneAyrorrlHe MoMeHThr,
KOTOpbre ocT€L[ucb HeIocTaToqHo pacKpbrTbrMH:

1) npu aHaJrvr3e HaHocrpyKryp Ha ocHoBe rracrl{rl 6uoreuHofo nopr4croro
KpeMHI4fl C IIenbrO OilpeAeJleHr.Ifl IrIHpI4Hbr 3arrpeqennofi 3oHbr KpeMHrreBbrx
HaHoKpHcTaIIJIHToB 6oree o6rercruBHbrM BHAHTcfl cpaBHeHr4e 3Toro rrapaMerpa c
TAKOBbIM rracTI4II MOHOKpI4CTaIIJII4TTeCKO|O KpeMHI4fl, ilOnyqeHHbrx

MafHI4erepMHrIecKHM BOCCTaHOBneHT4eM OKCr4Aa KpeMHr4fl pacrHTeJrbHofo
npoucxolKAeHrlfl, a He KpeMHHeBbrx nJracrr4H co6crsesHofi npoBoAzMocrr4,
H3roroBJreHHbIX H3 cJIr{TKoB, BblpauleHHbrx rro MeroAy r{oxpanbcKoro;



2) He yKa3aHa rropncrocrb nJreHoK vr3 3oJlora, IroJI) {eHHbIX

cooca)KAeHHeM cepe6pa 14 3oJrora MeroAoM MarHerpoHHoro pacrlblneHkrfl, H

AarrbHefiuruv BbrrpaBJrHBaHHeM cepe6pa B pa36asreHHofi corssofi Kr{cJlore, qro

BA)KHO C TOIIKH 3PCHI4[. VX CPABHHTEJIbHO|O AHAIIU3A C NOPHCTbIMI4 IIJICHKAMI{ I43

MeAU, rr3foToBJIeHHbrMIA 3aMerrIeHHeM llopHcTofo KpeMHH'I aToMaMH 3TO|O MeTaJIJIa

rtpu HcrroJrb3oBaHl4r,r MeroAa xuMnrrecKofo KoHTaKrHo-o6MeHHofo oca)K AeHLrfl,;
3) He o6ocHoBaH nu6op AnHHbI BoJrHbr oneKTpoMarHI4THoro u3nyqennfl,

coorBercrByrouefi 680 HM, rrpu MoAenupoBaHHH paclrpeAenenufl. Halpfl)KeHHocru

oneKTprrqecKoro noJlf, B roKpbrrvrflx vt3 qacrHII cepe6pa, pa3Mepbl Koropblx

npr4HaAJre)K ar AByM cy6 vr uxpoHHbIM Auarra3o H aM.

Bupa6oraHHbre B xoAe o3HaKoMJIeHI4.f, c aBTopeSeparovr KoMMeHTapr4v,

rlpeAcraBJreHHbre BbrrIIe, He BJrH.rrroT Ha BbICOKOe KaTIeCTBO AHCCepTaIIHOHHOH
pa6oru, rrooroMy oHa oAHo3HaqHo 3acny)KuBaer nono)Kuremuofi oIIeHKI,I, rrro

o6ycloBJreHo ee yloMqHyrhrMlr iruue aKTyanbHocrbro rr AocroBepHocrbro
BbrABHHyrbrx Ha 3arrIHTy rroJro)K enuit, nonuaHofi, uayuuofi vr [paKTl{.recxofi
3Har{HMocrbro pe3ynbraroB. llorararo, qro rrpeAcraBJleHHafl Anff orIeHKH pa6ora
rroJrHocrbro coorBercrByer rpe6on aHr4flv5 ilpeAbqBJrfleMbrM K AoKTopcKHM
AuccepraunflM, a ee aBrop 3acnyxuBaer rrpncy)K p.eHlafl, yueHofi creneHl4 AoKropa
TexHr4r{ecKHX HayK rro cnerlr4arbHocrn 05. 16.08 HauorexHoJlorkI H vr
HaHoMarepr4€rru (vrarepn€urbr rnfl gneKrpoHHKI,I n Soronurcra).

He sospa)Karc [porr4B pa3Merrlenufl, or3blBa B cerl4 tr4Hrepuer.

3aee4yrouprfi xaQ e4pofi ercnepr,rMeHtamuofi
H reoperlrrrecKofi STEaHKI{
OpnoncKoro rocyAapcrBeHHoro yHHBepcHTera
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