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crAHoBt4rl{E

no r(oHxypc 3a npo$ecop:a HyxAr,tre Ha

ly'Hcnlryr flo onrn'rHu Marepltanu rexHonofnr.,r "Axa4. lZopgan Marnuoacxn'', 6AH,

no npoQect4oHarHo ranpaereHne 4.2. XuMVqecRu Hayxx, cneq arHocr ,,Quzuxoxnuua",
o6rBeH B,AB 79 or 04.I0.2Q22 t.

c ep, HcrBeH KaHAuAar AoqeHr A-p AaHuena EofAaHoBa KapauaHoBa

or npoQ.4xn Becena UBeraHoBa UakoBa-CTaH,{eBa, qneH Ha HayqHoro xypr4

1. 06qa xapaKTepucrnKa Ha Hay'.tHo-x3crleAoBarencKara tl Hay'{Ho-npuroxtrara 4efitrocr ua

KaHAUAaTa

AaHhena KapamaHoBa e 3anoqHana npooecHoHanHara cu Kapuepa npe3 1997 r. Karo peAoBeH

AoRropaHr e l-leumpanua no6opamopun no fiomonpoqecu "Axod. frop\ou Manuuoecxu" npn

EAH, AHec ,lHcmumym no onmuqHu Mdmepuonu u mexHonoeuu "Axod. l4opdou Morluuoecxu"
([/OMT), EAH. Bnocre4creue pa6oru Karo cnequa,n!4cr-$lraux u raaeeH acr4creHr B cbu-{rla HHcn4Tyr, a

or 2010 r, e lrs6paHa 3a AoL{eHT h p-bxoBoAuren ra.Ila6oparopur no e.neRTpoHHa MfiKpocKonyff RbM

l,1OMT,FAH, An'bxHocr, Rorro 3aeMa r Ao MoMeHra.

B nephoAa cre4 ua6opa i aa 4oqeHr, or 2010 r. Ao cera, re e aBrop r,r cbaBrop Ha o6qo 111

ny6nnxa4uu, 6onururcreoro or xol4ro ny6nuxyeanu B peHoMhpaH, MexAyHapoAHr4 r43AaHrfi. ToBa

3Haqure.nHo no o6em r Ra'tecrBo HayqHo rBopqecrBo ce Abnxri Ha cbt4ecrBeHara ir ponn npu

A3cAeABaHl'A Ha crpyKrypara, mop$onorrrra u Qaaoeur cbcraB Ha pa3n qHl4 Bl,tAoBe Marepltanh c

noMor4ra Ha rpaHcMHchoHHa e.neKrpoHHa MhxpocKon n (TEM) h TEM c BhcoRa pe3onloque (HRTEM).

Cnope,a, nonbnHeHara or RaHAnAara CnpaeKo 30 u3nbnHeHue Hd MuHuMd.ltHu uaucneaHufr Ha

L1OMT B Hacroeu-{r4a KoHKypc Aolt,. KapauaHoBa yqacrea c 18 ny6nnr<a4un h eAuH nareHT. lllecr
ny6nuxa4nu ca npheru :a pasuocrofiHn u,a xa6unnta4uoueH rpy4 (noraearen ,,8") c o6q 6pofi rovxu
140 nph MllHuMarHo ,r3r4cKBaH, t40, a Apyrv ABaHaAecr ny6nuxa4uu (uaatH rear, npuo6r4eHr xtvr
xa6unuta4uonaua rpy.q) I e4raH nareHr, no noxa3are.n ,,1" , ct6upat o6uqo 305 roqxu npu Mr4HhMa.nHo

t43vcK9ait 260. (B Cnpaexara Ha KaHArp,ara no noKa3aren "f" $r,trypr,rpar 280 r., Ho ro'lK!4Te 3a eAHa or
craru re, 87, He ca 4o6aeeHr s cyuara.) TpyAoeere, c xor4ro KaHAr4Aarbr yqacrBa B KoHxypca, ca

ny6rnxyaaHn B cnhcaHyte c Bl,icoH paHr - L3 B cnycaHufl c paHr QL ,4 B cnucaH4A c paHr Q2 u eAHa B

cnhcaH,le c paHr Q3. Bcu.rK crar[y (c u:xaovetue na e4ra, 87) u nareHTa ca ny6lrxyeaur B nepyoAa
2079-2022 r.

O6qrnr 6pofi ToqKt,t no ocraHalure noxa3areJrri: WlrupaHn+ (noxa:arel or rpyna ,,.{") - 168

rollKh (nph u3ucK?aHl. MhHl,lMyM 12O j.l k yL{acrxe B npoexru (noxaaaren oT rpyna ,,E"J - 260 rotxn
(npu uancxeaclr Mr,4Hl,1MyM 150 T.) c-bu-{o HaAB UJagar cl'orBerHyre MhHuMal Hu u3ucllalun. Kalo quo
npeAcraBeH Te B CnpoeKd 30 u3n'bnHeHue Ho MuHuMdnHu uaucKedHun AaHH noRaBar, qe napaMTephre

Ha xaHAHAara B RoHKypca HaABU[aBar 3ucRBaHurra Ha flpaBynHuKa Ha ?1OMT-6AH Rr,M 3pACpB.

143BrH OopManHara npeqeHKa Ha qycroBure napaMerph 3a yL.{acrye B KoHKypca cneABa Aa ce

or6e,nexn, qe npeAocraBeHhre Marepraru cBr,iAerencrBar 3a 13l{nloq,lTenHo ,iHTeH34BHa HayqHo-

n3cneAoBarencka 4eiHocr, xoqro, cneA us6opa i 3a Aot{eHT, BKnto'lBa yqacrr4e B 06[40 ].L



,3CIeAOBaTenCkU npoeffia. T9 e 6 na pbxoBoAh'ten v Ha ABa npoekTa 3a cborHaHcupaHe Ha y/

KpucmonoepdfcKu cuMnnuyM u Ha Ma{$n apodHa tuKofla no QyHda,MeHmanHa u eneKmpoHHa

rcpucmatozpaQua. Te3h ABa npoeKTa noxa3Bar 3acnyxaBaqhre ysalmelne ycu^nA Ha Aoq. KapaujaHoBa

3a noBriuJaBaHe rueoro Ha o6pa:oeaHocr Ha M,4aAHTe l43c,nep,oBarenu n pa3npocrpaHeHuero Ha 3HaH e

B o6.nacrra Ha Kpufianorpa$rlffra I MeroA/Te 3a crpyxrypHy, mop$onorur,lHr n $asoen u3cneABaHur Ha

Marepua.,l re. l4MeHHo Br'B spb3Ka c roBa cneABa 4a ce or6elexn t4 Kypcbr EneKmpoHHdmd

MukpcKonuA u eneKmpoHHamo duSpax4un e uopSonoeuunun u $asoe ouanue Ho Mdmepuanume,

exrnveaul 30 vaca 
^e(\uu 

r,1 15 qaca ynpaxHeHnfl RbM l_{enmpa sa o6yreHrae na EAH, BoAeH or Aoq.
KapauaHona.. Or 2008 r iqo cera rfl e npeAceAaren Ha opraHrl3aqrioHHlle KoM[Ter Ha exeroAHo
npoBexAaHs nponemeH ceMuHap Ha doxmopaumume u Mna)ume ytteHu om EAH
"UHmepducrJunnuHapHa xuMus 1 opraHh3 paH or lzlOMT.

TlpaBu Bne,rar,neHhe !4 aHraxrpaHocrra Ha AoL{, KapauJaHoBa c 4eiHocru, cB-bp3aHu c

aAM Hr4crpl,{paHe fiynpaBneHue Ha xayvrara,4efiHocr B crpaHara. Tr e 6una (Ao 2020 r.} npeAcraBhren
Ha MOH B nporpaMHun KoMllrer Ha Pfl Xopr.lsorr 2O2O B o6r'adra HdHomexHonozuu, aeaneapdnu
Mdmepuonu, 6uomexHonoeuu, aeaueapdno npouseodcmeo u aeaueapduo npepa6omeane. p-p
KapauraHoBa e 'rreH I noHacrott4eM 3aMecrH!,4 K-npeAceAaren Ha nocrotHHara Hayq H o-eKcneprHa

KoMhcyn no X|4MIqecKl4 HaVKr{ RbM OH14.

2. Ocxoaxh HayqHr ,| HayqHo-nphnoxHy. npuHoca

l43cne4ea{u[ra, npeAcraBeH[ 3a KoHHypca, ca npo8ep,eHh B lxl4poKt4 cbrpyAHhqecrBa c

MoHolKecrBo c-baBropr,,t or 6bnrapcKr4 n qyxAecrpaHHI aHaAeMuvHt4 t4{crrlry\va. AB-ropc{ara Cnpoe\o
30 npuHocume npeAcTaBg AerainHo onhcaHlte Ha KoMnreRcHt4Te H3cneABaH t Ha pa3rhLiHt4 ByAoBe

Marepuanv, cl4HTe3[paH[ B naprHbopcRnre na6oparopuu, Raro BbB BcAvRV cnvrav e orKpoeHa flcHo
ponrra Ha v3cI,eABaHVATa, npoBeAeH[ c TEM ynu HRTEM 3a H3ffcHrBaHe Ha crpyKrypara h Oa3oBr1ff
cbcraB Ha Marep a.nhre. B MHoro c,nyqaH craBa AyMa 3a o rya\nv, B Kol4To npr.nataHero Ha craHAaprHl4

MeroAh, Hanp,|Mep npaxoBa peHrreHoBa .qhopaRLU49, He e B.b3MoxHo nopaAx ManKhr pa3Mep Ha

'lacTr4l-{uTe, [3noJI3BaHeTo Ha TbHRtl CnOeBe VnU OCKbAH Te KO,[l,lqeCTBa OT aKTrBHrTe oa3n, OTrOBOpHl,4

3a cnequ0riqHoro (xaranral,rvro).qefr crBt,te Ha Marephanure.
nayqHkTe u3c^eABaHAB npeACTaBeHh B HaCTOfU.ll4t KOHKypC Ca fpynhpaHn oRono Tpu TeMh:

. TEM ,| erreKTpoHHara Ar,i$paxqran 3a u3cneABaHero Ha MhKpocrpyxrypa u $a:oe cbcraB Ha

HHOBaThBH14 RaTanVf t49qn Malepr4a[U.
o TEM sa fpaoeHoBl,i u ruHxoclofiHr,r Marep[anu
. TEM Ha MeranHV u KoMno3rrHl,t HaHo'.racrt,tt1t4, nonyqeHfi qpe3 na3epHa a6na4na e pa3nlgHrl

cpeA|/l

Ll B Tpqre rpynr ny6laxaqlrfi ocHoBHure npfiHocl4 Ha KaHA[Aara ca cBbp3aHk c orrhqHoro
BnaAeeHe Ha eKcnepuMeHTa./lHure rexHhKl4, cs'bp3aHu c TEM u HRTEM h npoLt3Thltau.{yre or roga
Bb3MoxHocfl,,r sa uop$onorrvuo 14 crpyHrypHo xapaKTepta3upaHe Ha c,nolxHt,t HaHopa3MepHh ct4creMt,l.

B ny6nlaxa4t,tltTe or nbpBara rpyna ocHoBHhre npfiHocu ce orHacnr Kaxro Ao ycraHoBFBaHe Ha

Kara,nl4TrqHo aHTL.|BHrlre Mera.nHr HaHoqacrhL{14 ,| onpeAengHe Ha rffxHara Mopoonorrr I $aaoe cr:crae,
Taxa 4o ti3cneABaHe Ha xapaKTeprlcTriKuTe - cTpyxrypHu r mop$oloruvau Ha noffoxxaTa, q ffTo

poJrff B KaTarlTl4LlH t npoqec e He no-MalKo clru{ecTBeHa, flo-BaxH Te oTTRX Ca KaKTO CneABa:



L. npLr l,r3cnegBaHe Ha Rarar!43arop 3a oxhcneH e Ha $opManAexkA Ha 6a3ara Ha 3larHh

Hao'Jacr[Llh, or,noxeHt4 B]pxy noAnox{Ra or cMeceH[ o*ct Au Ha xo6anr, qeprr ] arryM:'z.luh

(ny6nuxa4na 45) e ycraHoBeHo Ha.nhquero Ha 3JtarHh HaHo'tacrriqu c pa3Mep, or nopn,qtxa Ha 3-4

HM. AeMoHcrphpaHo e, 'le npr n3non3BaHe ta 6rHapHa cMec oT qep!4esr v Ro6anroB[ oRcAAA

3rarHt,tTe qacrhr-r,u ce ornrar npeuMytqecrBeHo Bbpxy qepueBo oRcl4AHara $asa, a npra h3no,n3BaHe

Ha noAnoxKa or v-Alzo: cbt4ecTBeHa porff nrpae 6nugxvtat koHTaKT Ha Au HaHoqacThtl c

anyMhHneBo-oKcn4Hrre Sa:r.
2. B paMRrre Ha cpaBHfiTenHo 3cneABaHe Ha ABa MeAHH Kara,nn3aropa c Hoo4Terh or

cMeceH,4 Lt'epheBr k AorApaHV c ntpuh anytttuauaer o<cnqk lnydnuxaqua A1), chHTe3HpaHH qpe3

MexaHoxr4MhqHo cMecBaHe vnv qpe3 hMnpeiHrpaHe, e ycraHoBeHa pa3r Ka B-bB $aeoenn cbcraB h

crpyxTypara Ha noAnoxK!4Te, noryqeHh no ABara MeroAa. C roga e o6ncueso h pa3nnqHoro

noBeAeHhe Ha ABara Marepua,na 3a [3neABaHTa Rara,nhrhqHa peaKqhr. @opMhpaHero Ha croxHa
MHOrOHoMnoHeHrHa Qasa or AlroCeo.ozOz+Ys.s8 nph MeroAa Ha hMneprHnpaHe npenrTcTBa

6raronprnrroro esalrir,ro4eicrerero sa CuO n CeO2, B pe3ynTaT Ha KoeTo To3h Kara.th3arop

noKa3Ba no-HhcKa aKTl4BHOCT B 
'l3C.neABaHaTa 

peaKqhr Ha nonyqaBaHe Ha Bo.qopoA r{pe3

B3arMop,eicrB e Ha B-br.nepoAeH oKcl4A c BoAHu naph.

3. nput ,f3creABaHero Ha cMeceHn MaHraH-qepheoh olcvlAk, cAHTesApaHk Bbpxy
Me3onopbo3eH anaopQeu cttnutlui, (ny6nuxaqna 46), c nomoqra Ha HRTEM u croreerua Oypne
rpaucQopuaqun Ha reHephpaH Te r:o6paxeHuR, e ycraHoBeH $asoeuar cbcraB Ha MaHfaHoBo-
oKcr/AHara 0a3a. C roBa e Ao(a3aHo Hanrreuero Ha Mna*, xoiro urpae c-bt4ecrBeHa ponr 3a

aKTrsHocTTa Ha KaTanh3aTopa 3a peaHl{l4rTa Ha oK CreHhe Ha nponaH. ,

H9KO|4 OT OCHOBH|ITe nphHOCH oT ocTaHan[Te ,qBe TeMaTu'lHr4 rpynr{, Kot4To ce oTHacgT Ao
TbH(ocroiHr,i Bt,rnepoAHt4 Marepnanlt t,t MerarHu HaHoqacrrlqu, noryrleHu qpe3 na3epHa a6na4v,a,
MOraTAa Ce pe3oMypaT/ KaKTo cIeABa:

4. C noMou{Ta Ha eneRTpoHHa 4rQpar<r1un ca npeAocraBeHh eAHo3HaqHn AoKa3arercrBa 3a

or,flaraHero Ha ABycnoeH rpa$eH etpxy MeAHa noA.ftox{Ka no MeroAa Ha xrMrlqHo ornaTaHe or ra3oBa
r$aea a ryp6yneureH noroK (ny6nuxa4ua B1). ycraHoBeHu ca u'br.I,Are Ha 3aBbpraHe Ha cnoeBere eAnH
CnpgMO Apyf, KOtiTO Ca B Cbf,nacrle C AaHHr, nony'leHh qpe3 He3aB[Ct4M MeToA Ha U3ClleABaHe,

5. flph [3creABaHe Ha Mera.nHh fi KoMno3urHl.4 HaHoqacrrlt-{t4 (ny6nuxat4r,u 87, Bg, Bg, BLf, BfZ,
C]-), noay,renr,r qpe3 uMnyncHa raaepua a6.naqur, ca ycraHoBeHu pa3Mepr4Te, MopeonoruflTa x qa3oBr4f,

c'bcraB Ha MerarHure 'lacrr1tll,1 B 3aBucl4Mocr or ycnoBLgTa Ha crHTe3. nO TO3 Hag,|H e nOAnOMOrHar
npoqecbr Ha onrrlMr43tpaHe Ha c,4HTer['{Hl.4Te noAxoA[ c orneA no,nyqaBaHe Ha MeranHr4 'racr|4r-{t4 cbc
cnequo qH ceoficraa, noAxoAffu.{l, Karo Marepl4an[ 3a noBbpxHocreH nra3MoHeH pe3oHaHc (SpR),

noBbpxHocrHo ycrneHo paMaHoBo pa3cefiBaHe (SERS) unh aa o$raaalo,norunra.

3. OTpaH{eHhe Ha rayvuure ny6luxaqt4n Ha xat4n4ara e 6tnrapcKara h qyxAecrpaHHara

,xreparypa
Crep, ua6opa i sa 4oqeHr rpyAoBere Ha AoLl. KapauaHoea ca HaMeph.nu 3Haqure.nHo

orpaxeH,4e B MeHAyHapoAHara n4reprypa - o6qo 519 |J.v-(upa{Ve cnopeA npeAocraBeH[e cnucr,R.
Xhpur r4Hp,excbr Ha KaHAuAara no Scopus e l_1. 3a RoHKypca e npeAcraBeH cnhcbK or g4 qurr,tpaH , (aro
noqrfi no.noBl,rHara or rnx ca na ny6nnxa4nn, /.sne3[V B nepnop: 20L9-2O22 |.



4. Kptrnvru 6ener{Kh H npenopbRh KbM Hay'.tHHTe rpygoBe Ha RaHA[Aara
HnMaM 3a6erexxy ,i npenopl'xl4 KbM TpyrqoBere Ha KaHAriAara.

5. /lx,.rHr4 BneqarreHr4r Ha peqeH3eHra 3a KaHAuAara.

flo3HaBaM AaH ena KapauJaHoBa oqe or BpeMero Ha nocrbnBaHero ii B I4OMT karo AoKTopaHT
cbM 6rna cB[Aeren Ha h3pacrBaHero ra xaro cnequalncr, r.naBeH acucreHT r't Ao4eHT B tlOMT. ,lMaM

or,nhqH|4 BneqarneHr.rff or HefHara pa6ora, BHhMaH ero, c Koero ce orHac9 KbM h3cneaoBare.ncKhre

npo6.nemll, or3 BqhBocrra r yMeHhero Aa pa6orh I cbrpyAHuqecleo c muoro6poi,uu nzcnegoeatencxn
rpynh. B[coKo qeHA k ycunu'.ra i, ce'up:atr c noBl4uaBaHe ua xoa,nrQaxuqunTa Ha cneLl[a,nhcn4,
MnaA yqeHht,r AoKTopaHTy s cQepara Ha enexTpoHHara MhKpocKonrt n na xprcralorpaQnnra,

3AK/tOr{EH14E

Bb3 ocHoBa Ha npeAcraBeHxre 3a KoHKypca Marepxarx, KaqecrBoro Ha Hay'{H!1Te

flyonuKal]fiy., aRThBHara hgcne4oBarencKa, o6pa3oBarenHa li Hay'.tHo-aA,Ml.lHhcrparHBHa AefrHocr u,
He Ha noc,neAHo Mecro, Ha BhcoKara Hayr{Ha KoMnereHTHocr Ha A,oq. r4aH}iera KapauJaHoBa B

cQepara Ha nprlox(eHuero Ha rpaHcMllcr,toHHara ererTpoHr.ia MhKpocKonhn 1,r e4eKTpoHHara
ghopaK4hr sa crpyKrypeH H 0a3oB aHanus, c'{[raM, qe rr HanbrHo oTroBapf, Ha {sHcKBaHrfra Ha

3PACPE u IlpaernHh4hre RbM Hero 3a 3aeMaHe Ha aRaAeMrqHara 4atxHocr,,npoeecop,..
C 4r'n6oxo y6exAeHue x ynoBoncrBhe noAxpenflM !r36opa Ha Aoq. A-p AaHHera

KapauaHoBa 3a npoQecop B l4ucrnryr no onrnqHu Mareprar,t n rex*onoran ,'Axa4. fiopgan
Marrxoecxn", 6AH.

Aarat 26,OL.2023 noAnuc:


