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oQnqraanrHoro onfroHerrra Ha Arcceprarlurc Kynaronu.r Orsrlr Cepreeenrr

<<lVf erarunqec Krre n rn 6 p ngH bre MeraJrJr-o p raH rlqec Krre rIJr a3M o H H bI e

Hauocrpyr$ypbl, llx cnoficrBa rr [prrMeHeHrre>>,

flpeAcraBneHrryrc Ha corrcKaHr4e yqeHofi ctenenn Aolcropa xl4M[rrecKl4x HayK

no crreuvzubHocrl,t 02. 00. 1 I - r<olnoz rnafl. xurtl.lufl

HauocrpyKrypbr pzBnr,rtrHoro cocraBa u rvropQoJlorru BHecJILI saNHrrfi BKJIaA B HayKy

Lr rexrrr,rKy, a 3nawrMocrb r4ccJreAoBarrprft s orofi o6nacru 6ruo orMeqeHo u 2023 togy
Ho6enescroft npenanefi uo xuMlzrz 3a orKpbrrkre v ckrrrre noJIy[poBoAHI,IKoBbIX KBaHToBbrx

ToqeK. 3a qerbrpe 4ecflTnrsrnfl. r4ccJIeAoBaHLIu B grofi o6lacru npI4BenI4 K

MHoroq[cJIeHHbrM Aocrt4xcenlrrrM B pa3JrruHblx o6lacrgx, TaKLIX KaK orITogJIeKTpoHLIKa,

KaraJr[3, SHeprerlrKa, 6uonae4vrrvrHa, KBaHToBat unSoprvrarvna v Ap. Vuenrre Iaa caMbrx

pa3Hbrx o6nacrefi, BKJrK)qiM xlrMrrro, Quszr<y, MarepI{anoBeAeHI,Ie LI lrHxteHePuo, BHeoJILI

ceoft BKJTaA B pa3Blrrr.re srofi o6racrz guau[fi. Stor .(yx corpyAHl4qecrBa cblrpzlll

pemarolllyrc poJrb B rrpeoAoneH'r[ cJroxHbIX 3aAaq, TaKLIX KaK AOCTIDKeHI4e TOqHOTO

KorrrpoJrr HaA c[HTe3oM HaHocrpyrcryp, rIoHI,IMaHHe Qzszt<o-xurMvlr rloBepxHocrHbrx

eSQercron v rrHTelpa\wa HaHocrpyrcryp r ycrpoficrBa olrro- u HaHooJreKTpoHI4KpI. B

Hacro.rrrlee BpeMr HaHorexHoJrornr4 npuo6peraror Bce 6olruryro SKoHoMvqecKyro

3HaqlrMocrb, B ToM rrlrcJle craHoB.f,cb uo6anrnrru Sarroporvr QoprvruponaH[Jl pbIHKa

usgerufi, ToBapoB rI ycnyr, BKJIIoqat raKnce u [oAroroBKy c[eu[aJll4croB.

I4ruesno B gToM arflyaJrrHoM Ha[paBreHvru. BbInoJIHeHa AI4ccepraIILIoHHiuI pa6ora

Kylaroruu Olrrpr Cepreennrr, eBflsaHnas. c paspa6otcoft xt4MLIrIecKLIx MeroAoB

Qopnarzponanvr v Synr<qraoHrrpoBaHr,rr ru6pra4urtx 'KonJIotIAHbIX HaHocrpylcryp c

yrrpaBJUreMBrM cocraBoM, coAepx(arulx HaHoqacr[IIbI MeraJlnon (Ag, Au), arcrnBHbIX B

ycvJIeIJLrvr curHarroB BTopLIrIHofo cBeqeHlrr MoJIeKyJI, HaHo- v MLIKpO{pICTZUIJIOB, V

[epcrreKTr,rBHbrx Nrfl upurvrenenufi B MoJleKyntpnoft cneKrpocKorrr4u vr rcollozAnofi
nanoQoroHuKe. B AorroJrHeHlre K Syn4arvrenrilllbublM rIccneAoBaHulsM) B Aannofi

ALrCCepTarIraLr rrpeAcTaBneHbr Lr [paKrIaqecKl4e pe3yJIbTaTbI, cBt3aHHBIe C HaHOI,IUXeHepZefi

Lr rrpr4MeHeHlreM rura3MoHHrrx rz6pnAH6lx crpyl(ryp B cBerou3nyqarcql4x ycrpoficteax, a

TaKXe B zrranayno(pnyopecuerrrHor\{ anurur3e v rrpv vccre/oBauur4 rlpeAMeroB

zso6pasrrenbHoro ncKyccrBa.

1. Coomeemcmrue codeptrcaaun duccepmaquu 3oflnneHHofi cneqaurbuocmu u
ompacru Haynu, no Komopbtrw oHa npedcmaoneua K 3au4ame

flr,rcceprarllronHar pa6ora Kylaronnq O.C. orHocl,ITc-u x o6lacrn uccJIeAoBaHpIt

MeroAoB vt rpoqeccoB QopuzponaHvrn, a rarcKe MexaHV3MoB QyurquonnpoBaHut
ru6pn4urrx KonJrot4AHbrx HaHocrpyrcryp c y[paBnfleMblM cocraBoM, co.uep)Kalqrx

HaHoqacrlrrlbr Meriurnoe (Ag, Au), u eoorBercrByer orpacJll4 - ((xtIMVqecKLIe HayKLI),

c[eq[aJrbHocrra 02.00.11- KoJrnolrAHafl. xr4ukrfl, - B coorBercrBkltl c fIocranoBJIeHLIeM

Bucruefi arrecrarlr{onnofi KoMr4ccr.M Pecny6nr,rru Benapycb or 19 anrycra 2022 r. J"lb 2

(aaperucrpupoBaHo s HaquoHurrrbHoM peecrpe - Ns 7/5 13 I or 15 .09.2022 r.) n nacuoproM

c[eulraJrbHocrra (yrnep)K,ueH [pLrKa3oM Brtcruefi arrecralll{onuofi KoMltccrrl4 Pecny6nnxra

Eenapycr or 12 ceHrr6pr 2018 r. Nl 201). Co4epxanve nr4cceprawrr4 coorBercrByer

[yHrcry 3 (rulpwgHbre opraHo-HeopraHuqecKl,Ie MarepI,IzLJtbI I4 I,tx ceoftcrna), nyHrry' 6
(omr,ruecrze csoficrsa KoJrJrouAHrrx czcrer,r) I4 rryHKTy 8 (saroHoMepHocrpl rfraszr<o-



XI'IMI,IqCCKI/TX IIPOqECCOB NOJIYIIEHVIfl. CTPYIffYPI4POBAHHbIX AI,ICNEPCHbIX CIICTCM) PASAEIA

<O6nacm [ccJreAoBaHr,rft>> nacnopra crerlr4aJrbHocrr4 02.00.1l- rcortrtov4nafrxvrMLrA.

Ocnony Alrcceprarlnonnofi pa6oru Kyraronrnu O.C. cocraBpIJII{ MHoroJIerHrIe

[ccJreAoBanur (rxnro.<afl. vr MexAyHapoAHoe corpyAHlruecreo), cB{3aHHbIe c pa:pa6orrofi

Quszro-xuMllqecK[x npHHIII4rIoB ynpaBJrreMoro Sopvruponanzx MeTaJIJI-

ilonylpoBoAHtrKoBbrx HaHocTpyrcyp Lr fr4oplrAHbrx KoJrJroLrAHbrx cTpyl(Typ, coAep)KaIIInx
qacrurlbl 3oJrora u cepe6pa, v reraJrbublM aHaJILt3oM zx rvropQoJlorruecKl/rx kI orrrllqecKlIx
xapaKrepl4cTr,rK, a TaKx(e c LrccJIeAoBaHueM MexaHr,r3MoB peJlaKca\r4v kr rlapaMeTpoB

JIroMI4HecueHIII,IIl rr ruraHTcKoro KoM6unaunouHoro paccefllavrfr, B MoJIeKyJIax, HaHo- LI

MrlKpoKpr{criurJrax, BxoArrrl[x B cocraB rn6pu4nrrx rrJleHorrHblx MerilJlncoAep)Kalq[x

HanoaHcaMdnefi. Kpolre roro, B MeroAoJloruqecKoM rrJraHe, Ha ocHoBe co3AaHHbIX

rrJrit3MoHHbrx MeriurJrrr3lrpoBaHHrrx HaHocrpyrcyp pa:pa6omHbr rI npeAJIoxeHbI HoBbIe

crIeKTpzIJIbHo-aHaJIpIT[qecKr4e gKcnpecc-MeroAbr aHanvr3a 6uororpr.recKl,rx xuArocrefi u
o6rerroe oKpy)Karouefi cpe4rr, a raK)Ke o6ocnosaHa Bo3Mo)KHocrb nppIMeHeHI,IJI TaKI,Ix

HaHocrpyroyp AJr{ perrreHu.fl pasuoo6paanrrx [pI4KJIaAHrIX 3aAaq B ananr,Irpr.recrofi

MoJreKyJrtrpnofi cnerrp o cKonw4.

2. ArcmyattbHocmb meJt/tbt d uccepmaquu
B rrocneAHee recflTnlrsrvre B Mr{poBoft uparcrnre (n roM qIlcJIe I{ B Benapycn)

orMeqaercr gna.rmemHrrfi [porpecc B paspa6orr<e v I43yqeHkILI Qynr<qnoHiulbHblx
HaHocrpyrcryp c r4crronb3oBaHr,reM pdJrr4rrHbrx Marepr{iIJIoB I4 noAxoAoB. 3ra o6lactr
rlccJreAoBauuit, nytxrcb pa3Br4Tr4eM ecrecrBeHHblx HayK rr ocnosofi TexHonor[.recrofi
peBoJrroq[n XXI BeKa, craHoBr4Tcfl npeAMetou Qyu4aMeHTitrlbHhrx Id rexHoJlornqecK[x

nccle4onaHI,tft, cBt3aHHbrx, npe)KAe Bcero, c yrytlrrleHl{eM KaqecrBa )Ku3Hl4 ruoAeff.

OcuoeHoe BHrrMaHLre rpu sToM yAeJrfiercr MelKAI4cIIrrnrHapHoMy xapaKTepy

raccle4ooanrafi, rAe BMecre c o6uuu ypoBHeM swar'uilr Ars Bcex rpaArIqlIoHHbIX

c[eurraJrbHocrefi (Quszra, xvwvtfl, MarepprzrJroBeAeHl,Ie, onelcrpoHI4ra, 6r,rouel.lzt\vna u r.A.)

rpe6yercr npoQeccuoHaJrbHar KoMrrereHrlrrr B Me)KAI{cq[rIJII4HapHbIx o6lacrrx HayKLt LI

TEXHI4KI4.

OAnr,rru vr3 uanpaueHufi B eroft o6racru flBnfl.ercfi. pa:pa6orrca qyBcrBI4TeJIbHhrx

lJr€BMoHHbrx ceHcopoB I4 MeroAoB aHzrn[3a, ocHoBaHHbIx Ha r[faHTcKoM r<ona6znaql4oHHoM

paccefl:avrv (fKP) Lt ycuJreHHoft nrouzHecrleHrIt4rr, qro tBJlqerc.f, Heo6xoALIMbIM gTa[oM Artx

co3AaHrlrr HoBbrx KoMfro3rrrHbrx Marepl,IurnoB c 3aAaHHbIMI4 csoftcrsaNll,I Ha ocHoBe

rloJryrrpoBoAHrrKoBbrx HaHoKpr.rcTzuIJIoB, KoTopble HaxoAtT npI4MeHeHI,Ie B CoBperr4ennoft

HaHosreKTpoHVKe. PeureHne srux QzsuKo-xlrMIlqecKI,IX 3aAaq B AlrcceprarrzoHnofi pa6ore

Kylaronuu O.C., a LrMeHHo paspa6orxa MerarrJr-rroJIynpoBoAHI4KoBbIX HaHocrpyloyp 14

Merann-Augnercrpr4qecKr,rx cTpyKryp AJI-f, HaHoceHcopktKr(, HaHoKara|rv3a, QoronolrTavIKn,
6uoueAzqunrr B uenoM 14 orrpeAeJrrer HecoMHeHHyro aKryallbHocrb 4aunoft

Ardcceprarlzounoft pa6oru. PaccuarpnBaeMafl pa6ota BbInoJIH{JIacb B paMKax KpyrIHbIX

HayqHbrx npolpaMM 14 TeM, BbrnoJrrureMblx [o [pI4OpLrTeTHbIM HaIIpaBneHI4JIM

Qyn4auenraJrbHbrx r{ [pprKJraAHbrx HayqHbIX I,IccJleAonasnfi Pecny6nurcn Eenapycr (flIHI'I
s 2016-2020 r.r.), rpaHroB FPOOH Q0B-2023 r.r.), a raKxe B Koorepallvl4 c HayTHbIMLI

qerlpaMr.r Benapycu (fpfV, Efy) sapy6eNnblx crpaH (Vrcpauna, Typuur, Kurafi), vro
Tarc(e cBlrAerenbcrByer o6 arryanbHocrl414 Ba)KHocrLI BrI[oJIHeHHrIX tlccreAoeaHufi.



O6cyx4aeMble B AI4cceprauI4I,I Borrpocbr rroJrHocrbro coorBercrByror coBpeMeHHhrM
TeHAeHIII,uIM rlo pa3BI{TLIIo Qyn4arraenrzlJrbHBrx v [prrKJIaAHbrx zccre4oeannfi,
ZHHOBaTIIOHHbrX parpa6oroK, a raKxe coorBercruyrorqefi yve6uoft 6asrr.

3. Cmenenu Ho6usHb, payilbmamo*, nony.teHHbrx e duccepmoquu, u Hayqvbrx
nono)rceH urt, ruttoc urw btx Ha 3 au4umy

B 4uccepraqnoHnofi pa6ore Kynaroezu O.C., AeraJrbHo pr yc[errrHo pe[reH KoMrrJreKc

Qusnr<o-xzMlrqecKl/rx 3aAaq ro pa3pa6orre [pr4nrlr4rroB ynpaBJrreMoro $opuvponanux
MeraJrJI-nony[poBoAHI,IKoBErx HaHocrpyrcryp u ru6pugnrrx KonnouAHbrx crpyrcryp,
coAepxalql{x qacrvIIBI 3oJlora u cepe6pa, a raKxe rrpoBeAeH AeTzrJrbHbri4 attwtus vx
crpyKTypHbIX vr orrTLtqecKnx xapalcep[crr,rK. IIpu groM BbrnoJrHeHBr r{ccneAoBaHr{rr
MexaHI43MoB penaKcarrw nos6yx4eHvrfl. v oco6eunocrefi ruraHTcKoro rou6rauaq[oHHoro
pacceflrrnfr B KoMfIoHeHTax rH6pu4nsrx rureHorrHhrx MeraJrncoAepx(arlr4x HaHoaHcau6nefi,
qro tBJlterct ueo6xoAzrrarru STarIoM l^nfl co3AaHrrr rryBcrBI,rreJrBHbIX [JIa3MoHHhrx
ceHcopoB pl coorBercrByroq[x MeroAoB allalrtI3a, ocHoBaHHbIX Ha rl4rarrrcKoM
xou 6 rzH aqr,ro HH o M p ac c e huutr (f KP ) t4 yc r4n e HHo fi mo uuH e c rI e H rlr.rr4

llo MHeH[Io orlloHeHTa, cperv lpr,rHrlr,rnvaflbHhrx pe3yJrbraroB Ar4cceprarlprr4
Kynaronnv O. C., ornr4qarcrquxcr HoBr4sHofi , MolKHo BbrAeJrrrub cJreAyro uue :

o flpeAnolKeHa n o6ocnoeaHa HoBar MeroAonorur QoprvrupoBaHurr HaHocrepx(Heft gonora
u rrnzrMoHHbrx rra6pHAuux HaHocrpyKryp, o6ecneqprBaroqa{ ycr4neHr4e fKP u
JITMpIHeCIIeHIIITI, OCHOBaHHAfi. HA [pVMeHeHLrr4 CMerrraHHOrO BOCCTaHOBVrTeilfl,, a TarcKe
paspa6omna Kolrrponl4pyeMiul cauoc6oprca norprrrnft KoJrJror4AHoro cepe6pa Ha
floBepxHocrl{ rz4poQo6nrrx [onr,rMepoB 3a cqer ocalrAeHzrr [onr4gneKTpoJrrlToB n
HaHoqacrr4rl Ag.
o O6napyx(eHo, qro BKJIIoqeHI4e HanoKpr{cr€urJroB SocQzaa u:F^ALrfl r,r ceneHu.qaKarMIWfl B

cocraB MeraJlno-opraHl,Iqecxr4x ru6pu4ublx HaHocrpyKryp Ha ocHoBe [orr4gneropoJrr{ToB pr

KonnoI,IAHbIx qacrrIll 3onora rroBbrrrraer Qorocra6znbHocrb HaHoKpncrulrrnoB (sa c.rer
coKpaIrIeHpIrI An[TenBHocrI,I caeveHzx) Lr co[poBox(Aaerc-rr opnenrarlnefi KoMnneKcoB
HaHOKpI,ICTUIJIJIOB C HaHOCTepIKTUIMT{ 3OJrOTa B MaTpI{qe rroJII,IBI4HtrnOBOfO CIIVpTa Lr

.racrrrHofi flonrplrcaur,reft SoronroMkrHecrleHrlt4r4 HaHoKpr,rcrilrrJroB.

. YcrauoBJIeHo rrro BJII4SHI4e nonl43JreKTpoJlprrHoro cno{ Ha r43nyqarerbHble rI
6esrrsrsr.rareJlbHhre xapaKrepl4crprKlr MoneKynrpHbrx v HaHoKpr{crurJrJrnrlecKr,rx

nrouznoQopoB B cocraBe rra6pz4nrrx crpyKTyp rporBJrf,erclr B cJreAyrcul[x e<[Qercrax : a)
yMeHbIrreHLIe rylxeHpl.a JIToMLIHecIIeHT\wu; 6) r,r3MeHeHLre coorHorrrenr4fl. nepoxrnocreft
I,Bnyqarenrnrrx/6esrr3nyqareJlrHblx [epexoAoB nrorvrunoQopoB rrpu Baptraqrzrv JroKurrrbHoro

noKa3areJlt [peJIoMJIenvIt oKppKulroqero rroJu4gnercrponr4Ta; n) vsueHeHue rrcryqarenbHbrx
csoficrs nrouuHoQopoB 3a crler 3aprloBbrx n xr{MlrqecKax esauuogeficrekrft c

ArDneKTpr4qecKr{M KoMnoHeHToM [oJrr,rgJrercrponr4THoro cJro_f, .

o O6ocnoBaHo, tITo Qoprvrzporanue crpylcryp (MerilrrJr-rronynpoBoAHr.rKoBbre

MLIKpOKpI4CTaIIJIrI)) C IIC[OJIr3OBaHLIeM rZ4pOSOneft 3OJrOTa (nOnyVeHUrrX qLrTpaTHbrM

BoccraHoBnenzenr) lr opraHo3oreft sorora (nonyueHHbrx 6opru4pr,rAHbrM BoccraHoBJreHrreM

B rIpLIcyrcrBI,M TerpaoKruJlannaonzft 6pouIa4a) rlo3BoJrrer cyrqecrBeHHo rroBbrcurrb

Bo3MolKHocrz fKP B r,r4eurzQzKa\vu MvrqpoKpr4crafirr{qecKr,rx rr[rMeHToB B cocraBe
KpacorrHbrx cJroeB rrp or43BeAenuft xv eo rr4cur.

o Ha ocHoBaHzlr. ananrtr3a noJIo)KeHuiI [oJroc vr vrx lrrrreHcr4Bnocrefi n cuerrpax fKP
MOneKyn KapoeHAa3LrMa rpvr Bapval\rlpr vrx opveETarJuLr oTHocrrTeJrbHo HaHoqacTLrrI



cepe6pa, a raK)I(e 3aBvlctlMocrrr kIHTeHcr,rBHocrrr fKP-nonoc 6porraaroB or paccrorHr,rt
Mexq{y KpacI4TeneM v HaHoqacrvllaMu cepe6pa B npl,IcyrcrBtrr.r oKr.rcJrrtreJrr o6ocnosaHa
Bo3MoxHocrb rIpnMeHeHI{t Mertrnno-opraHvqecKr4x rr,r6pz4urrx HaHocrpyKryp Arrfl
KoJrrrqecrBeHHoro o6napyxeHr4-f, [ecTr4rlr{AoB 14 OKr,ICJrr4Teleft .

o Ha ocHoBaHLIr'I ycraHoBJleHHbrx 3aBr4cr4Mocreft vHreHckrBHocrn QotonroMuueclleguvr,r
MeqeHbrx aHTlrren or rraopQonoruu HaHocrpylcrypr4poBaHHlrx uo4prrrrEfi Ag vr
xI'IMI4rIecKoro cocraBa rronI43JIeKTpoJII,IToB paspaooraHbr r{ IlpeAnoxenrr QyHrqr4oHurJrbH6re
IOKPbITI4' I{MMYHONOTVqCCKIfX IJIAHIIIETOB, NOBBIIUAIOUII4E

QrryopecqeHTHoro anaJil4sa Ha rrp ocrar- cueqrz0ruecrzfi aHTr4 reH (p sA).
eSQer<raeHocrb

4. O6ocnoeaHHocmb u docmooepHocmb eueodoe
cQopnyn uponoHHbrx e d uccepmaqa u

u pexouendaqufi,

.{ocronepHocrB I4 o6ocnoeaHHocrb n ceft cosoKynHocrkr gKcnep[MeHTaJrrHBrx AaHHhrx,
rIoJI) reHHbrx c LIcfIonB3oBaHI{eu pasnooopa3HBlx coBpeMeHHbrx xktMr4qecKr4x, Queuvecxzx
14 creKlpuIJIbHhIX MeroIoB (Qoprr,rzpoBaHure MeraJrJr-roJry[poBoAHrrKoBhrx HaHocrpyKTyp Lr
ru6pu4nrrx crpylcyp MeroAaMv tcorroz4noft xvMvrv, crauvoHapHzur Lr BpeMf,-
pa3pelrreHHat clleKtpocKorlLrfl, nroMI4HecueHIII4r, CneKrpocKorrvs. rr4raHTcKoro
xou6zuauuoHHoro paccefl:nvfl B rz4zuofi pr 6lr,rxueft I4K-o6nacrz), a rarcr(e c
npI4BneqeHI'IeM B PtAe cnyqaeB pe3yJrbraroB TeoperurrecKoro aHanr43a (rrantono-
xI4MLIqecKI'Ie pacqerbl fKP-cnelcrpon, pacqerbr rro rrJrrBMoHHoMy ycuneHr,rrc
SnyopecqeHqzla) He BbI3bIBaer coMHeuzfi. B qenoM roryqeHHbre pe3yJrbrarbr AocraroqHo
noJIHo o6cyN4enbl, ux Ilrrrepflperallvrff [peAcraBJrflercs. apryMerrrr,rpoBaHHofi z co4epxHr
Heo6xo4zMbre Jrr4TeparypHbre ccbrnKrd.

5. Hayunan, npaqmuqecKafl, ?KouoMuvecKafl u co4u&nbHan gHottu.laocmb
p$ynbmomoe duccepmoquu c ynasaHueJw peKoJwenda4uil no ax ucnonbsonanaK)

Hayvruaa sHaqar/tocmu duccepmaqau cocror4T B cneAyroqerra: 1) B xo4e BbrfroJrHeHkrrr
pa6otrr paspa6oraHa HoBiuI MeroAonornr Qopur4poBa:nus. HaHocrep)Kueft sorora MeroAoM
o[ocpeAoBaHHoro pocra sapo4uureft, rro3BoJrr,rBrrrar rroBhrct4Tb B 1,5-2,3 pa3a
MOHOAI'ICIepCHOCTb rIO CpaBHeHI,Irc C VCIOJTb3OBaHUeM VHAUBT4Iy€urbHhrx BoccraHoBureleft
z o6ecne'rl4Tb Bo3paeranve BbIxoAa peaKrlrrr4 BoccraHoBlreqns, proHoB 3oJrora; Anrr raKr,rx
rra6pz4Hrrx HaHocrpyloyp o6ocnosaHrr yanoBvrfl pe3oHaHcHoro ycvrreuta JrroMr,rHec-
IIeHIILII4 u fKP B BI4ALIMoit u ltmxnefi ZK-o6tacrn. 2) Ha ocHoBe HaHo- r,r Mr,rKpo-
KpI'ICTtUIJILIqeCKLIX TIOJIyIpOBOAHI{KOB r'r HaHOqaCT[rI 3OJrOTa U Cepe6pa noryqeHbr HoBBre
fKP-arrzBHbIe HaHocrpylcryphr ((MerulrlJl-rrony[poBoAHzo z o6ocsoBaHrr oco6ennocrz
fKP-cnerrpon oTLIX o6rercton, rroBrrrrraK)ue eQQerrznHocrb vr ceneKTBHocrB prre1-
rnQuraqHl4 MaKpoKpllcrilJrJlvqecKr.rx [rrrMeHToB r,r Apyrux opraHrlqecKux coeAr,rneHnft. 3)
Vcranosrena 3aBl4ckIMocrb fKP-arcrzBnocrr4 rrJrit3MoHHbrx HaHoqacrLrrl 3oJlora or
uopSolorzn, npllpoABr llaran4noft o6ono.mu, Ar'rcnepcuosnofi cpeAbr, B3ar,rMuoro
pacnoJlo)KeHl,Lf, CJIOT HaHOqaCTLrrI 3OJrOTa r,r Kpacr4TeJlf,, qro npeAcraBnrer r4HTepec AJr{
paspa6orr<z Mero.qoB Hepa3pyuarcrlero aHarvr3a [por43BeAeur'rfi xusoflucLr.4) Paapa6oraH
cnoco6 uo4nQzraquz [onvMepHbrx u creKrr{HHbrx nonepxuocrefi KoJrnorrAHhrMr{
qacrI{IIaM[ cepe6pa, ocnosauHrrft Ha npr{Hrlralax cauoc6opxn uoJrronerilpoJrprroB kr
qacrl4u cepe6pa, Ha ocHoBaHvILr Koroporo co3AaHbI BhrcoKoqyBcrBl,rreJlbHhre MeraJrJrr4-
3I4poBaHHbIe rIJIaHIrrerhI Ant uuuynoQJryopecrleHTHoro aHaJrvBa v r4MMyHox[Mt4rrecKr,re
Tecr-cI{cTeMbI IJrfl ollpeAeneHl/ul HkI3KI4x KoHIIeHTpa\uit PSA, a TaKxe npeAJro}r(eHbr



HaHoCTpyrcrypbr, uepcfleKrr,rBHbre B pa3pa6oTKe IIJITBMOHHbIX eHCOpOB Mfl AIJAJWT3a

6poruara B nr.rrresofi BoAe. 5) Paspa6oranu MeroArr noBbIIIreHHt I,IIrreHcIlBHocrtI

Q oronrorranHecueHllltrl HaHoKplrcrarrrroB InP/ZnSelZnSeS/ZnS, CdSelCdZnS,

CdSe/ZnCdS/ZnS, CdTe u vx Qorocra6umHocrr,r, ocHoBaHHbre Ha rx BBeAeHLILI B cocraB

rn6pra4urrx HaHocrpyrcryp "Korror,r4Hbre tracrr4llbl MerarIJIa (Au, Ag)-nonnuep

-roJry[poBoAHrrKoBhre HaHoKplrcrarrrr" u o6ouroBaHbr na6moAaeruue eQQerru. 6) Ha
ocHoBaHLil4 COBOKyTTHOCTTT 3Kc[epr,rMerrrilJrbHbrx AaHHbrx Lr pe3ynbTaToB TeopeTl,IqecKrlx

pacqeroB o6ocnosaHrr ruopQonorltr ru6pz4nrrx HaHocrpylcryp pa3ruItlHoro cocraBa, a
TaKxe npoaHuuru3trpoBaubr MexaHr43Mbr Qororau4yrl[poBaHHblx I,BnyqarenbHblx vI

6esrrsnyrateJrbHbrx rrp oqeccoB B tIccJIeAoBaHHbIx ctlcreMax.
IfpaxmuvecKon sHaqutrrocmb p*ynbmsmor Al,Icceprauzonnofi pa6oru

onpeAeJrrercr reM, qro paspa6orannrre flpl4Huvnbl yupaBnteMoro Qoprr,ruponalavls.
rn6pra4urrx Konnor.rAHbrx crpyr(ryp, coAepxarqilx qacrl,Iubl 3oJlora u cepe6pa,

cyrqecrBeHHo pactltl,tprror Bo3Mo]KHocrr,r rrx rlcrroJlb3oBaHllf, B KoJIJIopIAHofi nanoSoroHl,IKe

14 Apyrr4x B Apyrr{x o6racrsx HaHorexHororufi u 6noueAI,IIII4HbI: 1) VconeprreHcrBoBaH[e

craHAaprHbrx MeroAr,rK rananayuo$nyopecrleHTHoro aHaJrvaa v co3AaHple BbIcoKo-

qyBcrBLrreJrbHbrx rropraruBHrrx npn6opoB KonruecreenHoft gKcrlpeccHofi AuarnocrLIKH
PSA (rcoHrparcr c l4wcruryrou 6zororn.recroft z MeAzrlrncrofi uHlKeHepl4u Ara4euzz
HayK npoBLrHrILrr4 fyan4yH, Kurafi; qerbrpe 3aKrroqeHHbIX KoHTpaICra c npeAnpvtrl4eM

<<3lra>>, Poccz.r). flo pe3ynbraraM Bbr[oJrHeHLrr KoHTpaKToB paepa6oraHu qerbrpe

MeTOAIIqeCKI,Ie prHoTpyKrlprr4 no I{3roToBJreHLIK) MeT€IJIIH3I,IpOBaHHbIX TeCT-nOAJIOX{eK LI

rporleAype rpoBeAeuux erinpecc-aHarr,rson. 2) Paspa6oraHa rBepAoQasnax ocHoBa Ant
nunayHo(pnyopecueHrHofi Tecr-cr4creMbr c TIJIa3MoHHrIM yctIJIeHLIeM rro olpeAeneHzro

arrrr4renoB Bvrpyca SARS-CoV-2 (,uoronop c EP@(DI,I Jtlb O2IKOBI4A-011). B xoAe

paspa6orxu coorBercrByrcrqr4x na6oparopHbrx MeroArIK LlMMynoQnyopecqerrrHrrft anaJrv[3

c frJra3MoHHbrM ycuneHlreM npeAnoxeH B KarrecTBe uInbTepHaTI{BHoro K I4c[oJIb3yeMoMy

paAr{or,rMMyHHoMy aHiurpr3y. 3) Pa:pa6oraHbr r.I lIctIoJIb3oBaHBI MeroAI{KI4 KaqecrBeHHoro

fKP-anann3a KpacorrHbrx cJroeB B xoAe [poBeAeHI{f MarepllzuloBeAqecrofi ercueprn3bl

upou:ne4euzfi xorBonncu v\ co3AaHa 6aza AaHHbIx fKP- cueKrpoB rrvrMeHToB,

npraMenrrBrur,rxcfl n 6enopyccxoft xusotwrcv XVI - XIX ss.

6. OnydnuKonaHHocmb p$ynbmamor duccepmoquu 6 nayvnoit neqamu

OcuosHrre peyJrbrarbr Ar4ccepra\r4v [peAcraBneHbl B 76 uayvnux rry6nrar<alll4tx, B

ToM qprcJre e 32 crarbr^x (28,4 aBTopcKlrx nucra) B HayqHbIX v34annflx, coorBercrByloq[x
u. 19 floloxenug o rrprrcyxqeuvrkr yr{eHbrx crenenefi 14 rrprlcBoeHul,I yqeHrrx snanrafi, e 3

crarb.rrx B Apyrr4x peueH3rlpyeMbrx HayqHbIX xypHarlax, B 23 crarb{x B c6opHllrax

Marep[iuroB HayqHBrx ronQepesuurft w s 16 Te3ucax AoKJIaAoB na ronQepeHIII,Itx. Pa6oru

Kylaronu.r O.C. rro xtrMtrkr, QoroQrcr4Ke rr fKP uasocrpylcryp I43BecrHbI MrpoBoMy

HayqHoMy coo6ulecrBy. B Hacrorrqee BpeM.rr IzHAeKc IIt4TLIpyeMocrn pa6or Kyaaxonuu

O.C. cocraBJlfler h: 16.

7. Coomeemcmnue oQopnnenun duccepmaquu mpedoearuunu BAR
OQopuneHne ALrcceprarlr4r{ (pa-:6r,rnra [o DIaBaM, cnvcoK LtcrloJrb3oBaHHbrx

prcroqHprKos ra co6crneHHbrx pa6or, [peAcraBneHl,Ie pIacyHKoB ura6tur\ur.r,.) BblnonHeHo

B coorBercrBltr{ c rpe6onannflMvt BAK. Pesymrarrr ALIccepraIII4I,I LI3JIox{eHbI rpaMorHblM



HayqHbrM t3bIKoM, rlocJleAoBareJrbHo t4 rorrtrrHo. Crpyrrypa Lr coAeplKaHr4e anropeQepara
nonHocrbrc coorBercrByror Arrcceprarllronnoft pa6ore.

8. Coomeemcmrue aayunofi xoanuQuxaquu coacKamenfl yvenoil cmeneHu, Ha
Komopyto oH npemendyem

Cogepxauze Azccepralrllr4 orpaxaer nta.rHrrff BKJTaA aBTopa B orry6rurroBaHHbre
pa6orrr, Ha ocHoBe Koropblx HarrvrcamaAucceprarluq-B pa6o:re [crroJrb3oBaHbr pe3ynbrarbr
zccle4oeanzfi, BbrrIonHeHHbIx JII4qHo, IIppI He[ocpeAcrBeHHoM ylqlacrvrvt vIJrLt rroA
pyKoBoAcrBoM coI,IcKareJIr. BrcnaA AriccepraHTKrr 3aKrroqilrc.f, B nocraHoBKe 3aAaq,
BrIIoJIHeHI,II,I gKcrlepllMerrrurrlbuofi pa6orrt rro nonyqeHlrro MeraJrJrr,rqecKr4x u rz6pn4urrx
MeraJlJlcoAepx(alqpx HaHocrpyrcryp r4 r,rccJreAoBaHlrro ltx cBoficrB, paspa6orrce MeroAoB Iax
npLIMeHeHlI.f, B Monerylxpnoft clleKlpocKorrvrv, aHaJrpr3e n r4HTepnperarlltn pe3ynbraroB,
[oAroroBKe ny6nur<a\nfi. Ha ocnosaHr4vr alaanrvsa coAepxaHtrfl qvrcceprar\vvr, ypoBrrfl
rlpeAcraBnelf'vIfi. v o6cyx4eHI4JI pe3ynbraroB, a raKxe apryMeHTa\r4r4 I4 o6ocnoeaHHocrur
cAeJIaHHbIX Ha I4x ocHoBe BbIBoAoB Mo)KHo cqr,rrar6, qro ee aBTop, Kylaronuv O.C.,
tBrtercs cJIoIKLIBIUI{McI BbrcoKoKBanr,rQnqzpoBaHHbrM cneq[aJrr4croM B olrractu
KoJInoI,IAHoit xuuuu. Kpoue roro, cneAyer orMerr4Tb raKx(e ee BbrcoKyrc gpyALrUfiro r,r

KoMnerelrrHocrb no MHoruM BorrpocaM Qzsur<u peJraKcarl[oHHbrx [poqeccoB, a raKx(e
cneKrpocKorrun (n rorvr ql4cne v fKP) HaHopa3MepHbrx crpyrcryp pa3nrqHofi upr.rpo4rr.
HayuHa.r reanu(pur<arrvfl. aBTopa Alrccepraur4r4 B[oJrHe coorBercrByer xnamrQnra\nLr
covcKarent vcKoMofi yvenofi creneHlr Aorcropa xnMI4qecKVX HayK rro c[eutrilJlBHocrLr
02.00. 1 1 - rouoz [rrafl xuuurl.-

9. 3atwevuHan no d uccepmaqau
1. Kar< I{3BecrHo, I,IccJIeAoBaHI,IrI B o6ractn HaHorexHolorzfi Hocrr Mynbrn-

Allcq?IrrJlt4uapnrrfi xapaKTep, coqeralorqnit uapxgy c o6rqnua [vc\vr'nvHaMn cepbesHyro
rIoAForoBKy e o6racrra xvIv'vIvI, Qnsuvecroit xtttvtuu, MoJreKyJrrpnoft Qusnr<z 14 cneKTpo-
cKorIrI[, uHQopnaarvKr vI6zounSopMarnKr,r Lr r.A. B sroM Krroqe v BEruoJrHeHa Arlccep-
TaIIuoHHuuI pa6ota Kynaronuv O.C., [peAcraBn.f,rorqzur co6oft 3aBeprrreHHyro KBurnu[u-
KaIII4oHHyto paoory ypoBHf, y.reHofi crefleHrl Aoroopa xuMr,rqecKr4x HayK no KoJrJror4ruroft

xvMuvt. Buecre c reM, B HeKorophlx cryqarx [pr4 o6cyxgeuvrvrMexaHvr3MoB na6lro4aerrarrx
sQQer<ron aBTop He npI4BoAzt (xorx 6rr rparro) QzsrEuecKyro unu cneKTpocKonr4rrecKyro
unQopuaqzro, Koropyrc cneAoB{rno 6rr aAalrzpoBarb p.nfl xznrz.recKofi ay4prr:opvtr
.rrtarerefi. Hanpurvrep, 1) pacver rosQQraIII4eHroB ycr4rrenvfl fKP (crp. 7l);2) DFT-pacuer
crlelcrpoB fKP rap6eH4a:zrvra (crp. 106) - rarofi MeroA vr KaKafl. Bepcr4r rporpaMMbr
vcnoJlb3oBiu[cb; 3) He .rcHo, B KaKoM rtpu6nwxennvr flpoBoArrwrcb reoperr,rqecKr4e
pacqerhr saszcul,Iocrefi r<oeQ$nqneHra nJIa3MoHHoro ycr4neHnfr OJI or l,eos6 v
paccrotHrrft <<naHo.racrI4lla - rrcnyqarenr> (crp. 1,49);4) n no4pa3AeJre 4.4.1 sa crp. 177
rrpI,IBeAeHbr p6ynbTaTbl TeopervrrecKoro MoAenr,rpoBaHVA BJlvrslJvrfl. rroKa3aTeJrt

rIpenoMneHVA rvrglreKrpl4rlecKofi Sa:rr Ha [Jra3MoHHbre eQ$erru, oAHaKo orcyrcrByer
ranQoprvraqlrf, o roM, KaKtuI MoAenb u KaKafl rrporpaMMa 6stnu r4c[oJr63oBanrr; 5) Ha crp.
184 ronopl4Tcll o roM, qro roJrcrbre rrJreHoqHbre cTpyKTypbr Ha ocHoBe AuoJrerqp[qecK[x
cJIoeB Moryr Qoprvrzporarb BoJIHoBoAHyro cr4creMy, oAHaKo KparKafl r,rnQopnaaqur o caMoM

BonHoBoAnorra eQQeKTe B gToM cnyqae orcyrcrByer.
2. Ha Pnc. 1.15 npzneAeHbr ArralpaMMbr aHarrvr3a crreKTpoB orrrrlqecKoft nloruocuE

AJI.II HaHocrepxuefi 3oJlora, upI,I gToM tlo ocz opA[Har yKa3aHo <<CoorHoureHve Bbrcor>. B



cnercpocKotrr4qecKoM rrJraHe AoDrcHo 6rnr <CoorHorueHpre MaKcuMyMoB t4Ju4 rrLtKoB>

cooTBeTcTByroqux noJroc B cneKTpax.

CAeranHrre gaMeqaHI,IrI He cHrDKzlror o6rqero 6raronpnxrHoro BneqarJreHnrr or
pa6orrr, He yMeHrrrraror HayqHyro u [paKnFrecKyro rleHHocrb uonyqeHHBrx pe3ynbraroB.

10. Bueodot-

,{nccepraqvronHas, pa6ora Kyraroru.r O. C. <,fuIemannuvecKue u eu6pudubre Memarn-
opzaHuvecKue Ma3MoHHbte HaHocmpyKmypbt, ux ceoilcmea u npuMeHeHue>> [peAcraBnter
co6ofi 3aBeprrreHHyro KBarruQuraqHoHHyrc pa6ory, coorBercrnyer rpe6oBaHr4rrM BAK,
npeAbrBJr.r{eMbrM K AorffopcKr,rM Aracceprarl[flM, rtyHrcry 20 <llono)r(eHrr{ o npucy)K[ennv
yqeHbrx creneHefi v [pracBoeHr4rr yr{eH6rx sr,ar,uir B Pecrry6nure Eenapycr>
(FnepN,{eHHoro Vr<agou flpesz4enra Pecuy6nnxz Eenapycr Ne 560 or 17.11.2004 f. r.r B

peAaKrlilu Yrasa llpeougenra Pecny6nzrn Berapycr JS 190 or 02.06.2022 r.) u
coAepxzr HoBbre pe3ynbrarbr no paspa6orKe Lr peaJru3auvr4 rrprrHrlr,rrroB ynpaBJureMoro

Qoprr,ruponaHratr MeraJrJr-noJry[poBoAHr,rKoBbrx HaHocTpyr(ryp w rw6pugHbrx KoJrJror,rAHbrx

crpyKTyp, coAepx(arqrx qacrlrrlbr 3oJrora vr cepe6pa; npoBeAeHr4r{ AeriurrHoro
gKcrreplrMeHTaJrbHofo u reopeTzqecKoro allurv3a vtx cTpyKTypHbrx 14 orrTr,rqecKr{x

xaparffepr,rcrr4K, a raKxe B o6ocnonannz v [paKrnqecrofi pealr{3arrr4r4 [pvMeHeHr{t
Merzrnno-opraHr,rqecKzx rra6pn4urrx HaHocrpyrcryp Arrfl Kon[qecrBeHHoro anaJr43a

(ocuoeaunoro na fKP vt Qnyopec[enqrau) B nanoQoroHr,rKe vr B Apyrr4x o6racrrx
HaHorexHoaorufi n 6uovreAr,rrlr{Hbr.

Aerop Atrcceprauuonnoft pa6orrr, KyraronHu Omra Cepreenua, HecoMHeHHo,

3acJry)ro4Baer rrpr4cy)KAeHr,rr yreuoi crefleHr,r Aorcropa xr4Mr{qecKprx HayK uo
crreur4irJrbHocrr4 02.00.1 1 - KonJroprAHar xr,rMr{r rro coBoKyrrHocrrr Horbtx HayuHo-

o6ocuoeauHbtx oKcnepu.MeHmoJtbHbrx u meopemuqecKux pnyJtbmamor, a uJvreHHo:

- Paspa6orKa r{ peuilzl:,ar\vl noeofi MeroAonorzz Qopl,rlrpoBaHltr HaHocrepx(Heft sorora
v nJra3MoHHhrx rn6pz4nrrx HaHocrpyrcryp, o6ecnequBarcIqat yc[neHl4e fKP vl

nIoMvHecIIeHt\w, ocHoBaHHag. Ha rIpvMeHeHI,II4 cMeIIraHHOrO BOCCTaHOBVIT9Ifr, a TarcKe

KoHTponnpyeMafl. caruoc6opr<a uor<prnHfi KonnonAHoro cepe6pa Ha rroBepxHocrld

ru4poQo6nbrx noJrr4MepoB 3a cqer octDKAeHr{r noJrl,pJleKTponzroB I4 HaHorlacrnq Ag.
'VcranosJreHlre cocraBa ra rr,rop0onorprr4 Merirnn-[onyilpoBoAHl4KoBblx HaHocrpyKTyp rI

ru6puAHrrx KoJrJror,rAHbrx crpyKTyp, coAepxarqux qacrl{Ilbl 3oJlora v cepe6pa,

eQQerrwnHbrx B ycprnelnnkr BTopr,rrrHoro cBeqeHr4r MoiIeKyJI, HaHo- rI MI4KpoKpI{criuIJIoB, Ha

ocr{oBaHllu pe3ynbraroB KoMrrJreKcHbIx Quezro-xlrMlrqecKr4x vr crreKqpaJrrHbrx

[ccneAosaHprfi.
- O6ocnoBaHlre uyreft u MexaHra3MoB Qororau4yul4poBaHHblx ItnyqarelbHblx u

6esrrsrryuareJrbHbrx peJraKcarlr4oHHbrx lrpoqeccoB B rIccJIeAoBaHHbIX HaHocrpyl(rypax vI

anaJrr43 3aKoHoMepnocreft n ycronnft peaJrr{3alluu pa3rI,IqHbIX TI4rIoB BTopLIqHoro cBeqeHilrl

Qnyopo<[opon, ocor(AeHHbrx r,drustt [JriBMoHHbIX crpyKTyp: rIna3MoH-3askrckrMoir

QnyopecqeHrllt[, rroBepxHocrHo-ycprJrennofi $nyopecqeHll[[, rLIraHTcKoro pe3oHaHcHoro

rona6uHarlLroHHoro pacceflrar4r cBera.

- Paspa6orrca (rna ocHoBe co3AaHH6rx ru6pra4Hrrx HaHocrpyKTyp) uporounoB
qyBcTBLrTeJrbHbrx nJIa3MoHHbrx ceHcopoB v cooTBsTcTByIoIrIkIx MeToAoB allaIvt3a)

ocHoBaHHbrx Ha n4rarncKoM rorvr6ranaqr4oHHoM pacceflIF.],Jul (fKP) Lt ycznenHofi

JrrcMuHecrleHqprr4: 1) QyHr<quouilJrbHBre rroKpblTl4t I4MMyHonor[qecKI,IX rIJIaHIrreroB,

noBhrrrraK)rque eQOeKTVBHocrr SnyopecueHTHoro anaJrvsa Ha rlpocrat-cneqr,rQz.recKl,Ifi



aHTVreH (PSA); 2) ueratlo-opraHl4rrecKl,Ie rn6pra4nrre HaHocrpyrcryprr 4nx o6napyx(enu.l
IIeCTI'IqI'IAOB I4 OKllclrreleft .

- Peruenue [paKT[qecKl4x 3aAaq: l) ycoBeprleHcrBoBaHr,re craHAaprHbrx MeroA[K
uvruyuoSnyopecqeHTHoro aHiIJILBa Mfl Korl,rqecrBeunofi gKcrrpeccHoft AprarnocrlrKlr PSA;
2) pazpadorKa rBep4oQasHoft ocHoBbr AJrr uulayHo-QnyopecrleHrnoft Tecr-ctrcreMbr c
rIJIU[3MoHHbrM ycr,rneHr4eM no orpeAeJreHrlro aHTrareHoB Br,rpyca SARS-CoV-2; 3)
paspa6otra v peuwr3a\vfl MeroAI4KI,I KaqecrBeHnoro fKP-anurvsa KpacoqHbrx cJroeB AJrt
npoBeAeHI,It Marepl,IiuoseA.recroft gKcneprlr3br upolr3Be4euuit xrr{Borrltcu.

Conor<ynHoctr lonyrreHHbrx B Avcceprarlr4Lr pesynbraroB co3Aaer ocHoBy HoBoro
HayqHoro HarIpaBneHI,IrI Qurnroxzuzr 14 Qoronura Merarrn-[oJrynpoBoAHrrKoBbrx
HaHocrpylcryp u ru6pugH6lx [JIa3MoHHbrx KoJrJroLrAHbrx KoMrro3trroB, 14 npeAcraBJrfer
co6ofi cepresHrrfi BKJIaA B pa3BLITI,Ie KonJroktAsofi xrauzv u cnercrpocKoru4r.r HaHocrpyrcryp.

AnropeQ epar c o orBercrByer o cHoBHoMy coAepxaHr4ro Ar4cc eprarlrut.

,{orcrop Quszr<o-naareMarr4qecKr{x HayK,

npo(peccop r<aQe4prr rexHr.rqecKoft Qzszrz
Q arynrrera uu Q op rvrarlproHHbrx rexHono rLt ft z p o6ororexHr4Kt4
Eenopyccroro HarluoHaJrbHofo rexHuqecKoro yHprBepcr{Tera (Muucrc, Eenapycr),
flpoQeccop Texuzue c Koro yHl4Bepcnrera Xeunurqa (Xerrannrq, f epu awut)

 A II .{,)'J{ 3.1I. 3ensKeBrrq
I

E en opyc c r<ufi Haqw o u al r Hrrfi TexHv rre cK uit y uns epcr4Ter

2200 13, Pecny6nzxa E erapycr,
r. MnHcr, llp. HesaeucvMocr4 65, ropnyc l la
ren. +375 017 293 9123, Agpec 3nerffp. roqrbr: zenkev@tut.by

-fl, 3enrrenuu 34yap4 ZocuQoBrIrI, Aaro corJracue na uy6rurcarlzrc AaHHoro or3brBa B
orKprrroM Aocryrre na o$uquaJrbHoM cafi're l4wcrwryra Swzvlrlzr HAH Benapycn B cerr4
I4nrepner.
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