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11o KogKypca 3a 3aeMaHe Ha aKqqeMurtrrara Anbxuocr "IlpoQecoptt rro upoSecnoHaluo

Ha[paBJIeHue 4.1. "@u3uqecKl,I HayKu", crrerluaJrHocr ,r$usura Ha BbJrHoB]ITe npoqecv" B

1,IHcrraryr ro orrrrrrmrl MareplraJru I{ rexnorrofl{I,I - E A H, opxnen r [B 6p.12lll-02.2020 r.

IEIKOB,,{enaptauenr,,OH3I'IKA",

1. O6qn rroJro)rceHrfl n KparKrr 6norpaQnvnn 3a KaHArrAaTa.

Korr ypcrr 3a 3aeMarre Ha aKa,4eMlrqHara "npoSecop" e o6tren e r{B
MarepllaJrpl n rexHoJrorufi rIpH6p.I2111.02.2020 roA. 3a HyxAllre na I'Incrnryta no

Bnurapcna Ara,qerr{u.fl na Hayrure. B romypca yqacrBa E,II}IHCTBEH KilIA}IAAT _ ,qOII. A-P

,',, .3.-l!!" " t l!..:.W..

.{nuarra Hartpona e poAeua sa 07.05.1969 r. n rp. Xacroso. Ilpes 1987 r. 3aBbPIuBa c

orrr{rrue cpeAHoro cu o6pasonau}re e flpu ruMHa3lrt, rp.Xacrono ll [Pe3

Oxpu4cru". flPes 1992 r. cecbrqara roAlrua rlocrblrBa n Co(puftcru Ynunepcurel"
B c[eq]IaJrnocrra,,IIPuloxHa

crelreH n or VunBepcurera 3a
Ar,rnnoMlrpa ycfiellrHo cbc creneH Marr'rcrbp rro

KanAnAar : AoII. A-p Aelraan a llilnar;a HA3bPOBA'
PeqenceHr: npor[. A-p I,IHX. flnarraen KoctaAI'Inos

Xvuurorexnororuqen u Meralyprnrren Ynunepcuter

Anuasa l4nuena Ha:rpona or calqur unmuryr. Or
KaHArrAarbr lIMa neo6xoAuullt IIeH3 3a fracrue B

AnblKHocr 'oflpoSecop", cbilIacuo 3PACPE il wr. 25

aKaAeMI4rIIrIrt cbcraB na I4OMT - BAH.

Orasrraoo. Ilpes 2000 r. ycreIuHo upu4o6una

Hacuonzurno ra Cnetonno CronancrBo - cflequaJrgocr

npo$ecuonurnnfl rlbr Ha ,4o4. Ha:tpoBa e Hepa3puBlro

Haynure - rocrbrlBa Ira pa6ora Karo QIasur n IlIO3OI'I
ycfleltrHo ]I3AbpXaH KOITKypC e BarI]rcJIeHa B peAoBlra

crpyKTyplr,,. C roBa 3alroqBa r'r Heftnoro u3pacrBarre B

2009 n.c I cr., a or IoJII{ 2011 r e AoIIeHT n o6eAunenr'fl

4o6pe nonyJrtpll3npa*a B crlequzuIll3llpaul'r Melr(Ayui

Crrnacso H3lrcKBarrl4tra na 3PACPE, npe4craBeHll

AOKyMeHTII e BIIAHO, rle

3a 3aeMaHe Ha ax,qeMl',ItlHara

or flpanrlHzKa 3a Pa3BI'ITle Ha

. Ot gprnrara na 2003 r.
c Bsmapcra AraAeuus Ha

a Ha cJIe.{BalrIaTa roAuHa, cJreA

Tpu ro4Iauu [o-KbcHo

6recrslqo 3alrllrraBa Anceprarllls Ha reMa,,OrrTlrwru n 4I,I([paxu]IoHHI'I u Pascefi nar{u
fiepapxus. - 2006 n.c. II cr.,

I4OMT-EAH.

B roAranr,rre [peKapaHn s AKa'4erdI'I.f,Ta' AoII' HerrpeKbcHaro e cpeA HarrHI'It

eJrr{T Ha I{HCTpITyTa, KaTo noHacTotilIeM e pbKOBOAI{TeJI Ira ,oOflrlr.IHa MerPonoruIx

rn xonorpa$t4-fl", 'ilIerr na HC ll [peAceAareJr Ira OC na - BAH.

Hal.qgutu Aeftnocr Ha Aoq. Hasspona, Kof,To 6rAe aualfi3frPana rro-AoJry' e B

o6ractra na @r'rsura Ira rBbpAoro rtJro u B qacrHocr

3anlrc na untf oPrrl a\va.

r4Ka Ha BbJrHoBI4t llpoqec - oflTl{qeH

2. Tpy4one u Aeftnocu' c Korrro KaHArrAarbr y B K0rrKypca.

Aoq. HagrpoBa ce rrpeAcraBt Ha KolrKypca cbc no ooerra Ha)rqHa rIPoAYKIIat,

a HaulIOHturIrlI HarrHI'I cflrlcalrH-'I'

o Har{Hu TpyAoBe, Konro He caca
trfi.

fracrBanr,I B KoHKypcvrre Ha KBrrALrAara sa OH " u A,4 "r{oqeHT". HaYrnara

rrpoAyKIIUt e c5c cJIeAHI'ITe HayKoMerpltqHl',r [OKa3areJI]r:
c I,IO unnLIP -216P.;
Sopyrvru - 86 6P.

a) Hayrnu ny6nmaqull B crleqrraJrll3vrpaux

6) Aornann Ha Hallllogurwux MexAygapoArrl{ Ha

- opaJIHlI AoKJraAIa -22 6P.;



- rrocrepHr,r AoKJIa,qI,I - 64 6p.;
a) Prrono4crBo Ha Haflue-lr3cJreAoBarencKlr rI - 5 6p.;

r) Yqacrre B HayrrHo-r,rBcJreAoBareJlcKl4 13 6p., B ToBa qr,IcJIo 3 6p.

Mex,{yHapoAH[ [poeKTa;

4) Pmono4crBo Ha AI{nJIoMarrrIl, crleq}raJr[3arrr]I ]r

Bpoar Ha He3aBlrcIrMI,ITe Illrrupanl,rfl e 132, 6poit
- 12 6p.

cpaBrrlrreJlHo peJreBalrreH 3a yqeH-

eKcnepr{MeHTarop.

HayrolnerplrtrrltTe rIoKi[!&TeJI]I Ha AoII. oToBapflT Ha npenopbrtrlTeJrHare

NOKA3ATEJII{ 3A 3AEMAHE HA AKzuIEMUIIHATA .UJIb}KIIOCT po(pecop" cbnlacHo 3PACPB vr

flpanr,unnra 3a pBBI,ITT{e Ha aKa,{gMn.rinufl cbcraB na I'1O

3. O6qa xapaKTeprcrtrKa Ha

.ueftnocr

rrpoqeclr, raro o6erture Ha ]BcJreABaHe oclroBHo ca

ynecHrBa perlen3rlpaHero. OcHonnata 'ract Ha e

a3o[oJrr{Mepl,I Ha 6enseHoea ocHoBa, KaKTo vI Ha

pasuuo6pasH[ Hiuroqacrrlq]I - gJlaro, III4HKoB orr'Ic u

rr nperroAaBareJrcKa

HTA KACAE CI{HTC3A HA HOBI4

MaTepI{nE BKIIOIIBaIqLI

OCHOBATA HA IIGJIHO OIITI,ITTHO

eJreMeHTlI c npllnaraHe Ha

HAYIIHO.II3C.ilEAPBATEJICKATA

Hayurara Aefinocr Ha AoII. Hasrpona e I,I3IIfino B ua $nsurara Ha BIJTHoBI'ITe

Sarr rofiro 3Harlr{TeJmo

Ha

KapaKrepr3r,IpaHe ce peaJrI,I3LIpar gu([paxquonuu

rro JUrpr,BaqI,IoHeH 3arrl{c.

fle.uarorz.recKara AeftnocT Ha KaIIAI,IAara, Mil(ap u [ecTeJrI{BO e BEeqaTJItBaIqa

lr olpeAeneno rpx6na Aa noJlfnl crporo noJrollRrrreJrHa

o6o6utn no cJIe,{HI,Ifl HatrlrH:

Tagpr.ueftnom 6n MoilIo Aa ce

- Paspa6oreHll JIeKIII{oHrII,I KypcoBe I{

AoKTopaHTu:o'CeeroqyecrBl{TeJllru Marepuzilll
HOB THIr OprtHI4qHO-HeOpraHI,IlIHI4 rOIr,tItO3UtIA";

yre6nu sa 6aralrpfi, MarLrcrpvr u

o6patnura, neo6parzull I{ or

- PrrosoAcrBo Ira ABaM4 peAoBglr Ar'IKTopaHTa c qtulHa aara 2018r;

- Paspa6orBaHe HaAI4nnoMHn npoentu - 5

3AIIILITEHU.

3 BSc u 2 MSc ) ncrururre YcneltrHo

- CrsAanaHe Ha yre6ua IBcJIeAoBareJIcKa -,,XonorpaQcrn sanuc" ;

Or raxa HalpaBeHnr rIpeFJIeA, .f,cHo ce BLIX'4a no o6errr npeloAaBarencKa

4efinocr, o[peAeJltlqa Aou. Hasrpona Karo lI3tBeH II [penoI{aBaTen.

3. OcnosHH Hayquu n HayqHo-nprlJroxurr HOCII Ha KaHIrIara.
Pesynrarute or 43cJle[BanurflTa r'IMar on Syn qau euraluo-upt4 JIoxeH

xapaKrep r Morar .4a ce rnacu(pnqupar Karo rra HOBIr .IIttJrHI,I lr AOKa3aBaHe Ha

cbrqecrByBttrtrfl xla[ore3]r c HoBrI cpeAcrBa. Ocnonnute n MOraT IA Ce cllcreMaTl',I3l',Ipar

KAKTO CJIE.IIBA:

- Ha ocnoBara Ha cna6q.4otlapaHll c ZnO azononrrMepla e rlocrrrrHaro

3HarrI,ITeJrHo nogo6peure Ha lpomoruuKa B cpaBHeHlle c HeAorl4paHure cJroeBe ra cra6ranHocr

na ([oronnAyq4parroro AByfibrleupeqylrBane BbB Bc]IrrK]r uu. flocrurnaro e rloBe\e ot 40Vo

yBenr,IqeHI,Ie Ha HacllTeHara crofoiocr Ha ABynb (ao _tt: 0,08) nPu auoPQnnr

[oJruMep ]I KbM 20Yo npn rerlHol(p]rcrtulHl4,{ IIoJInMep' TAKA E IIOCT}ITHATO HAMAJUIBilIE HA

BpeMero 3a 3arruc c oKoJIo 30%. [Iesar]IcaMo or pasMepa qacrl,I[ure B Al{3arla3ou .qo 100 nm

c pa3Mep 50 nm ocrryPtBar

V

34

ce no4o6prna BpeMero 3a peaKIILrJI, Karo Iranoqacrl

y""rr"""""e na Anmax c Ao 40%o, a re3l4 or 100 nm

ABynbqeflperlyrlBar{ero, rIopaA}I rlo-rorf,Moto pascefinane;

Hacl,rrelrara ctofinocr na



- YcrasoneHo e yBenriqenue na (porouuAyrllrpaHor9 ,qsym.reupetlyrlBane npl{ AorupaHe
Ha cJroeBere c 0,03 tern.%o na Au HaHorracrr,rUlr [p]r ro{anorut Ha oclroBara Ha noJrrlMepa

(poly[1-[a-(3-carboxy-4-hydroxyphenylazo) benzenesulfon{mido]-1,2-ethanediyl, sodium saltl)
_PAZO;

- 3auucanu ca anQpaxqlronnll oITTH.IHLI eJreMeHTI4 nonrprlraqrloneH xonorpa(f crr.r
qe KaKro 4r,ISpanquoHHara3anlac B aHl,I3orporrnr,rre xpr6pr,rlrur MarepllaJln, Karo e

e(perrnnuocr, TaKa lr BlrcoqrlHara Ha rloBbpxHocrnl,It
peneSHr,r noJrrpr,r3arllrounl,I peIlIerKLI nppl

HeopraHr,rrren Marepnarr c BrpaAeHEr ZnO Hanoqacrnql{ c

IIO OTHOMEHIIE HA 3AIIICTHI,ITE TAKEBA B II}ICT}ITE

TeopeT[qHa oIIeHKa Ha oIIT]rqH]Ifl oTKJI]rK Ha CTeK OT ABe

eAHoMepHa reproAllqHocr. flrpnata e peneQna crpyrrypa
rroJrrpu3arlLronHa pemerKa rlprl 4o6po cbBrl4Aen]re

eKcrreprMeHTaJrHvre AarrHlI sa 4Ia(ppaKllrloHrrara et[errn
CJIOEBETE.

- flonyrenll ca HaHoKoMrIo3lrrHIl TbHKlr cnoeBe or
a3o-r4MI,I.U B noJII,II,IMlI.4ra MaTpI',IUa tlpe3 BaKyyMHO

PMDA (nnporraelnrrtleH 4lanXr4pIa4) KarO rocrol

cborBerHlrre rIepJrI'IHen 6nc a3o-LrMllrn:a 6atpuna Karo "

3a 3arrllcanI,rte 4n(fpanqlloHurl
(PAZO-6aznpan opraHl,IqeH I
or 50 nm) cnoene ca rIoBlIrIreHI4

cJroeBe. Hanpaaeua e
perrreTKkl c eAHaKBa

rroBbpxuocrra; BTopara - o6elrana

MexAy TeopeTI,IrIHlrrIT MOAen pl

Lr AByrsqelpglryrlBaHero Ha

HoBo clrHTesuPaHfl nePuneu 6nc

na ODA (4,4'-orcnguanutuu) u

[oJrI4MepHa MaTpI{qa v Ha

npll ABe pa3JrlIrIHrI KOHqeHTpaqu[

- OcrrqecrBeu e o6parurvr noJItpI,I3aIIIloHeH 3arrutc) KaTO Ca I,I3IIOJI3BaHI{ I'B,A pa3rI4qHIA

MeTOAa Ha II3TpI{BZ[Ie - qpe3 IIoBI4meHa 14 nplr ocBeTsBaHe c KpbroBo

ilompr,I3lrparra cBerJlltra. YctanopeHo e, qe u qerupure roJruMepa: Pl, Plz u P2,

cr.rHre3llparlu s IOMT u PAZO (Sigma-Aldrich) ca o6patnur,r, Aoraro repMuqnara
ca pI MaKcktMaJIHrITe croftnocrrao6parunaocr e npI,IJro)KI,IMa caMo 3a rlbpBnre rpI'I.

Pl2 - 0,065. Ycranoseua eHa ABynbrlenpeqynBaHero - Anmax saPAZO - 0,077, a za

TeMneparypHa 3aBlrcl{Mocr Ha AByrsrlenpeqynBaHero
r,rHBapr{HTHocr Iro orHoIIreHpIe s& Ae6eluHara or 50 ao

arvrop(fen Pl n re.uro KpLIcraJIeH P2 c e,4uarBlr crpyKryplr

.ulrarra3oHa 25 oC - 100'C kr

500 nm. flpu 4na a3oroJIlIMePa -
rJraBl{ara Bep}Ira r.r xponro(fopa, Ho

pa:lnlrrrHll Ibn)KIaHn Ha cTpaHHqHuTe Bepnfrr cne'q n I{a 3anuCa B TIoJTLIMeP Pl ce

3ana3Bar 72 % or SorounAylluparroro ABynbqen a B roJrlrMeP P2 - 104 Yo r.e.

cra6r.nnocrra Ha AByrbrlelpelryrlDauero B TerIHo KpEcraJIH

orKoJrKoro n arr,ropQnua.

rroJrllMep e 3Ha!MTeJIHO rlo-BlrcoKa

5Vo u l0 %o w I w. HanoroMrlo3lrrfirprre cJroeBe ca

cpaBHeHtre cbc cJloeBere or 6arpula.
355 nm u 491nm. BarPura:ra ca

crofinocr Ha (potolltt.4yql{pauoro
or PMMA. IIPU kt3cJleABtlrll{flra

Xurro B MarPlIIIa or xeJIarI4H e

fionrreHo eKclrep[MeHTaJTHO AOK03aTeJICTBO' 
qe qnc t tta lucazo6arpuloro flporpanuo

thcro Xrrrro e agrr3orporleH pr ce flpeop]reHTupa
'JrrpHo Ira flocoKara Ha

nonspn3alltrs, Ha nrs4eftcrnarqar& cBernlrHa'

Meceq cneA o6Jrtqsarrero.

(foroormura clr rPE 7'": 532 runn
a3o I,I a3o-tBoMerl'ruonu 6arPuna

AeMoHcrplrpar o6parurra 3arr]rc [p]I .{Be AIJDKIIH}r Ha

H3cJIeABaHlr Lr B Marplrqa or PMMA' Maxcnlaa

AByrbqelpeqyfiBane e [oJryqeHo sa 6arpuno Azo-3 B Marp

Ha ABe *o6u.p"tta - Anusapr'rr Xurro u flporpalso IInt

Alrxpola3bM e cra6unen eAlrs



- Paspa6oreHr,r ca aJrropunMr,r 3a ArlutrMuqeH ilraJII,I3 u [pHno)KeHnrTa r{M 3a
rpancQoprranpaHe na gaurerrare 8-

lp[naraHe Ha uo TorIr(oB rlpar.
IIeJr noAooprBaHe Br,r3yatfi43arlrrfl, vr

Korr,rqecTBeHo OrrpeAeJrtrHe Ha BpeMeBr4Te CKaJrr,r Ha . flocrnrnaro e 3HarMTeJrHo
crecnrBaHe na @ymqzr,rre Ha nlrbruocr Ha Oznrpuparu,rre Kaprr,r uora3Bar
rroAoopeH KoHTpacr pr rro3BoJrrBaT Korr,rqecTBeHo on Ha aKTlrBHocrra. Crau{crurrecKrl e

aHaJrr{3 Ha pa3rurrH}I aKT}IBHocryr. CBAa,{eH e aJlropr,rrbM
Ourosu KoAr{paHr,r crreKbJr Kapr}rHr,r B ABor,rqnr4 Kapr}rHr.r
Irlsnolsyrano e Qranrpupane Ha raprr,rre ro r{HreH3r.rrer

onrrcaHa aKTlrBHocrra s Ha6rroAaBarrlrr o6pa:eq vpes

QyHxqnr. llonyreuure AByruepHI4 pa3rrpeAeJrenlr.rr Ha
JIaroBe AoKa3Bar e(perrunnocrra Ha Ar,rHaMrrrHI,IJr crreKbJr
TEqHI,I CIICTEMI,I.

Ha npeqy[BaHe Ha uex4y(fasnun cnofi, noftro ce
cy6crpar no BpeMe Ha rrpoqeca H& orJrarane, KaKTo r.r

crofi. flory.renz ca olrurrHr,rre xapaKTepr,rcrr.rKu ua T
rroAJroxKr.r Lr Aorlrpasu c Hf, Al u Ti, rrpe3 perrraBaHe

rroMorqra ua fenerr,r.nrlu Arropr,lTtM or crre
o6nacrra 240 - 750 nu.

4. Orpaxenrre Ha Hayrrnurp ny6ruraqun Ha Ka
rryrcAecTpaHHa JrrrTepaTypF.

Tpy.uonere Ha AoII.,{.Harrpona rpeAcraBJrtBar
(furrrara Ha KouAeH3lrpalara Mareplr.f, vt Qusmara

Bucorata HafrHa rnanu(puraqlrfl Ha AoII. A-p

Szszrara Ha KoHAeH3I'IpaHara MaTeplrfl u orrrl'ItllrlrtllilLs

Ha BpeMeBa crpyKrypHa

Symqur 3a pa3nuqurr BpeMeBr.,r

3a KOHTpOJT Ha npOUeCr{ B5B

Mexly oKcLrAa rr clrJrlrqlreBut
HA TAHTIIJIOBI,I' NEHTAKCI,I.IIEH

5 croene, orJlolrerr[ nrpxy Si
o6parnara onrzqecKa 3aAaqa c

IEMepBaHUr Ha CJIOeBere B

n drrrapcnara Ir

rrplrHoc e o6racrra Ha

BbJrHoBlrre rlpoqecu. Te aMar
[paKTr,rKaTa ]I Ca rroJrywurll Beqe

KOJIeKTITBHI{, Koero e HaIbJIHO

o6racrta na Qusma Ha onrr'Irtrrl4t

Haerpona n o6nacrra na
na nn$opruaqm 3a MeH e

- flpunoxeu e reHerrrqnraslr aJrroptrrbM 3a rra orrTrrqHlrTe xapaKTeplrcTlrKr,r
Ha TaIITaIIOBT{ [eHTaKCT4AHLI CJrOgBe, OTJIO)KeHI,I Bbpxy (100) uoaro)Kra rrpe3 peaKrr,rBHo
pa3rrparrrnarre. Oqeneun ca eKBr{BaJreHTHara Qzsz.recxa N EKBIIBAJIEHTHIIflT IIOKA3ATEJI

ornorrrenpre KaKTo r<ru $ynaarraeulra Ha Hayrara, TaKa IiI

noJro)Kr,rreJrHa orIeHKa H MexAyIIapoAHo [pLI3HaH]re. yJrraTI,ITe OT CBOr4Te E3CTeABaHI{S

KaHArrAarGT e orpa3rrJr B eAHa rJraBa ot rnrara u 91 ny6nuraqru{, Karo 7l w rD( ca B

peHoMlrpaHtr crtcanus. c IF n SJR. 3a cBeAeHraf,, Iqe cll Aa rllrTrrpaM rrtKol{ OT Tfl( -
Optical Materials, Optics and Lasors in Engineering, Express, Journal of photochemistry

and photobiology.
llpe4cranenute B KoHKypca 2l ny6rumaqnu

ecrecrBeHo rrpn KoMrIJIeKcHt4 eKc[epI,IMeHTaJrH]I pa6orl'I B

3arruc na uu$opuarJus.. B tesu pa6orl4 o6a're laeianvxt npuHoc 3a MeHe e OescnoPen - B

314 or pa6orrare, Tt e Ha rrbpBo lrJr]r BTopo l\rncro, rroKff|Ba BOAeqa pors flpu

[JraHLIpaHeTO I{ [pOBe)KAaHe Ha lro-roJltMara qacT oT

6escnopua. Ts e HarIbJIHo lrcrp4qeH )rtlen' cbrleraJl Ka Ha eKc[ep[MeHTaTOp Ha Harfiro-

nplrJloxHll lr3cJIeABaHlLf, c BTDKHO 3HarleHvre 3a npaKTa lr opraHu3aTop Ha aKTyaJIHI{

H3cJreABarr[t ypes HafrHLr npoeK[Id. Ha1"11""" fiocrld rra KarrAfiAara cBl{AerencrBar 3a



MHOrO AO6pa HarrHa [oAroroBKq B o6racTra Ha
BbJrHoBrar lpoqec. [oq. Ha3apoBa] r,rMa co6crsena
KaTO IIO TO3V Haqr{H BHaCr CbrqqcTBerr npr.rHoc 3a
E3AI{raHe Ha alTopr.rrera Ha I,Incrr4rpa Iro orrrrlrrur,r

Ha rBbpAoro rflJro n Qusurara na
fi scmaBv3klfr ga uefinoro pa3Blrrr{e,

rra HarrHlrTe I,I3cJIeABaHufl, ,r
I{ TEXHOJIOTI4I4.

flo csos o6ena u KarrecTBo, Hafrrrara lr Aefiuocr Ha KarrAvAara
yIoBoJreTBopsBaT HarrsJrHo r,r3r,rcK+aHnr.ta 3a 3aeMilre Ha ,4rrbxHocr,,flpoQecop"
cburacno 3PACPE n flpanumurra 3a r{3pacrBaue Ha cbcrttB na I,IOMT - EAH.

Ha 6asata Ha BclrqKo roper{3JroxeHo, rrpe[opbtrBaM HayuHoro rryprr Aa [peAJroxr,r Ha
HC na I4OMT - BAH 4a rs6epp AorI. A-p .{nmana Ilasrpona Ha aKaleM[qHara
Anbxuocr "IIPOOECOP" ro npoQecuona-nno ne 4.1. "Ora3[qecKr,r HayKr,r".

cfieq]IarrHocr ,,Bbrnonu upoqeqr,r" 3a Hyr(Arire Ha
nn$opuaqnx" npu I,IOMT - BAH.

,rOflruueH 3alac Ha

I 1.08.2020 r., Co(fux
. A-p nH>r. IITI.IIETKOB/




