CIIPABKA

32 HAM-BAKHUTE HAYYHU NMOCTHKEHUSI

B TpyaoBeTe HA npod. AXH uHK. Biaagumup boxunos boxxkuHos,

n30paHu 3a yuyacTue B KOHKypca 3a wieH-kopecnonaeHnTtu Ha BAH (2021 r.),
U TAXHOTO 3HAYeHHeE 32 PA3BUTHETO HA HAYKATA

HayLIHI/ITe IIOCTH)KEHHS ca B 00JIacTTa Ha IIPOCKTHUPAHE U CUHTE3 Ha (bﬂyopeCI_[eHTHI/I
CbCAUHCHUA W TAXHOTO IPUIIOKCHUC BBB BUCOKHUTC TCXHOJIOIHMH. To3n J4J1 Ha XUMHUATaA
HpI/I[[O6I/IBa BCC MO-TOJIMO 3HAUCHUC MMPE3 MOCICAHUTE 'OAVMHU MOPAAN IMOBUILICHUA UHTCPEC
KbM pa3pa60TBaHe Ha HOBHU MaTCpHajin C IMporpaMupaHu CBOMCTBA Ha MOJICKYJIHO PABHUIIC —
CTPATCTUYCCKU ITPUOPUTET HA EO 3a HaCbp4YaBaHC HA MU3CJICABAHUSATA B 00y1acTTa Ha XMMHUATA

U MAaTCPpUAJTIO3HAHUECTO IIPE3 CIACABAIINTEC ACCCTUTICTHA.

Pa3zpaGoTBaHeTo Ha HOBM MaTepHald C IPOTPAMUPAHU CBOMCTBA HA MOJIEKYJIHO
PaBHUILIE € CEPUO3HO MPEAU3BUKATEICTBO KbM OPraHUYHUS CUHTE3. JIM3aliHbT Ha OPraHuYHU
MOJICKYJIM, CIIOCOOHM Ja W3MBJIHABAT pOJATa HA MOJIGKYJIHH YCTPOHCTBAa (CEH30pH,
IIPEBKIIIOYBATENM, CBETJIOYJABSAIIM AHTEHH, MOJIEKYJIHU €JE€BATOPH, CBETIMHHM MOTOPH) €
3Ha4MMa U HeJelIMMa 4acT OT IUPOKO AeduHupaHaTa 00JIaCT HA HAHOTEXHOJOTHUHUTE. 3aTOBa
paslIMpsBaHETO HAa KOHLEMIUATA 32 YCTPOMCTBA HAa MOJIEKYJHO PaBHHUIIE IPE/ICTaBiIsIBA HE
camMo 3HAYMUTEJIEH U3CJIeI0BATEJICKM MHTEpPEC, HO € U CEpPHO3EH MPUHOC 3a MOA0OpsBaHE Ha
YCIIOBUSTA HA JKUBOT UPE3 Ch3JaBaHE HA NHTEIMICHTHU MAaT€pHaJId U NIOBUILIABAaHE HA HUBOTO
Ha CUTYPHOCT M 3/ipaBeola3BaHe, Ch3/1aBaliku Bb3MOKHOCT 32 OBbP30 M TOYHO PErucTpUpaHe
Ha U3KJIFOUYUTEIIHO HUCKU KOHIIEHTPAIMK OT CUJIHO TOKCUYHM WUJIM MATOT€HHU 00EKTH, KaKTO B

JKUBUTC OPpraHU3MHU, TaKa U B OKOJIHATa Cpca.

[Ipe3 mocinenHuTe TOAMHM HaykaTa ce HacoyBa OT KOHBEHI[MOHAJIHHUTE CEH30pHU
MOJICKYJII KBbM TBPCEHE Ha TMO-KOMIUIEKCHU, MYJITHXPOMO(QOPHU CHCTEMH, CIOCOOHHU [a
M3MBIHSABAT MYATHAHAIUTEH aHAM3 B CIIOKHA cpea (Hampumep, B KUBU OPTaHU3MU) upe3
pelTHOMETpHYEH aHAIHN3, KOMTO Urpae KII0UOBa PO MPH U3MOI3BaHe Ha (IIyOPECHEHTHUTE
CEH30pU B MEAMIIMHATA M OWOJIOTUSTA, KBAECTO (IIYOPECIIEHTHOTO U3JIbYBAHE MOXKE Ja Obae
MOBJIMSIHO OT MHOTO (PaKTOpH, KaTo JIOKaau3upaHe Ha ¢uryopodopa, MPOMEHH B OKOJIHATa

cpcaa, C(I)CKTI/IBHOCT Ha yJIaBJIHC Ha CUT'HaJIa U IIPOMCHU B UHTCH3UBHOCTTA Ha B’BS6y>KIlaHe.

OcBeH TOBa, NPH CHUYETABAHETO B MYJITHXPOMO(GOPHU CHUCTEMH HAa CEH30pH C

Ppa3jiInu€H MCXAaHU3BM Ha IICI\/’ICTBI/IC, Morart ga 6’B,IlaT KOHCTPpYUPAHU MOJICKYJIHH JIOTMYCCKH



anapatu. Te mpencTaBisiBaT UHTEIUTCHTHU CEH30PHHU MOJIEKYJIH, KOUTO aHAU3UpaT MOBEYe
OT €/IMH aHAJUT, NOJpakaBallki Ha €JIEKTPOHHUTE JIOTUYECKU E€JIEMEHTH B KOMITIOTHpa. Te3u
MOJICKYJIM Ca CIOCOOHH J1a M3MBJIHABAT PAa3IMYHU CEH30pHU (DYHKIIMHM €THOBPEMEHHO H Ja
W3UYUCIISIBAT aBTOHOMHO KOMIIO3UTEH PE3yNTaT, MOpaaud KOETO HSAKOU YUYEHH T'M ONpEeAessT
KaTo ,,MOJEeKyJIHHU Jaboparopun‘‘. MOJEKyIHUTE JIOTUYECKU YCTPOICTBA UMAT MOTEHIHAI 32
peamHN TPUJIIOKEHHS KaTo KoJupaHe Ha OOEKTH, BB3MPOM3BEXKIAHE Ha H300pakeHMUs,
MHTEITUTCHTHU MaTepHalld 32 JMAarHOCTHKA B MEAMLIMHATA W OMOJIOTHATA, OCBOOOXKIaBaHE U
aKTUBHUpaHEe Ha JIEKApCTBEHU CPENCTBa. M3rpaxaaHeTo Ha MOJIEKYJTHHU JIOTUYECKU arnapaTd
BCE OIll€ € HOBAa HaydHa 00JIacT, MPEeOoCTaBAlla MIMPOKU U3CIEA0BATEICKH Bb3MOXKHOCTH U

HEMHWHYCMO LIS 6’17,[[6 CAWH OT OCHOBHUTC HaAY4YHU IIPUOPUTCTHU B 6T)IIGHIC.

Karo cpiiecTBeHa U Hepas/ienHa 4acT OT pa3BUTHETO HA HAHO-OMOTEXHOJOrHUUTE (TIpU
U3rpakJaHe Ha yCTpPOMCTBA 3a M3ydyaBaHE HAa OMOCHCTEMUTE U IMPHIOKEHUS B JIOCTaBKa Ha
7medyeOHM W JIEKapcTBeHW (OpMHM, TUArHOCTHKAa W [p.), Ha Owo-¢poToHHMKAaTa (32 HOBHU
OE3KOHTAaKTHM METOJU 3a JUarHOCTUKa Ha 3a00isBaHMs) U Ha aBaHTapJHUTE U BHUCOKHTE
TEXHOJIOTUM MPU KOHCTpyMpaHEe Ha MHTEIMICHTHH MaTepuald M HaHO-KOMIIIOTPH,
(IryopecieHTHUTE MOJIEKYJIHH CEH30pH OE3CIIOpHO UIpasiT KIF04OBa pPOJs B Pa3BUTHETO Ha
YOBEYECTBOTO. ETO 3amo, MPOEKTHPAHETO W CHUHTE3MPAHETO Ha HOBH (IIyOpECHEHTHU
CEH30PHM MOJIEKYJIHM C€ IPEBpblIa B UCTUHCKO MPEIN3BUKATEICTBO KbM HayyHaTa OOIIHOCT

npe3 CJIeABaoToO JECCTHIICTUC.

CJ'IG,I[BB.IZKPI OMMUCAHUTE CbBPECMCHHU TCHACHI WU, 34 YIACTUC B KOHKYPCA Ca HOI[6D8.HI/I

73 nayuynn tpyaa (Ilpunoxenue 7) ot ob6mio 114 (Ipunokenue 1), chabpiKalyd Haii-

BOKHUTE TPUHOCH KBM TO3HAHHETO 32 (PIIyOPECIEHTHUTE CHhEAMHEHUS KaTO MOJIEKYJTHU
CEH30PHM U MOJIEKYJIHH JIOTHYECKH YCTpoicTBa. Pasrmexpanure paboTH pasmmpsiBat

3HAYUTCIIHO ITIO3HAHUATA 3a:

e 3sacHsaBaHe Ha 3HaueHHeTO Ha edexTure POTOMHIYIUPAH EIEKTPOHEH TpaHchep
(PET), ®nyopecuenten (PropcrepoB) pe3oHancHo-eHeprieH Tpanchep (FRET), Berpemnito-
mosiekysieH npenoc Ha 3apsa (ICT w/mmu Twisted ICT- TICT), ArperaiiioHHa UHIyIIHpaHa
emucusi (AIE), Excumepno-monomepna emucus (EME), BbpTpemHomonexkyiaeH npeHoc Ha
npotoH (ESIPT) u koMOMHAIMK OT TAX MPU CUHTETUYHO KOHCTPYHpAHE HAa HOBH MOJIEKYJIHU

(bITyOpecIieHTHU CEH30PH;

e [Ilocturane Ha BHcOKa (OTOCTAOUIHOCT HA HHUCKO- U BUCOKOMOJIEKYJIHH
¢dyopodopu u (hIyOpeCUEHTHH CEH30pH, Ype3 OPUTMHAIHO CHHTETHYHO KOMOWHHUpaHE Ha

HALS (Hindered Amine Light Stabilizer) u UV aGcopbep B Mojekymnata Ha



(bayopecueHTHUTE CheAMHEHNUS,

e [IlpockTHpane, cuHTe3 M (YHKIHMS Ha HOBH CEH30PHH MYJITHXPOMO(OPHH,
cBeTioynaBsanm W ¢okycupamu cucremu (Light harvesting cucremu), 6Gasupanu Ha

eqHoBpeMeHHO neiictBue Ha komOunammu ot PET, FRET, ICT, TICT, AIE, EME u ESIPT

edekT, 3a ObP30 U TOYHO PETUCTPHPAHE HA HUCKH KOHIIEHTPALMU OT CHJIHO TOKCHYHU WU

IaTOr¢HHU O6CKTI/I, KaKTO B )XUBUTC OPraHu3MH, TaKa U B OKOJIHATa Cpcaa,

e Pa3paborBaHe Ha MOJIEKYJIHA JIOTUKA HAa HOBU €JHO- U MHOTOKAHAJIIHU MOJICKYJIHH
JIOTUYECKH yCTPOMCTBA KaTo MOJIEKYIHH pH-MeTpu, TUrutaiHu KoMmmapaTopu, Xaiud-aaepH,

xand-cyOTpakTOpH ¥ KOMOMHATOPHH JIOTUYECKU CXEMU C pa3IUieH Opoil BXOJA0BE U U3XOIH.
OCHOBHUTE IPUHOCH B TIPOBEIICHUTE U3CIICIBAHKS HAKPATKO Ca:
1. TpwHOCH B CHHTE3a H H3CJIeIBAHETO HA HOBH MOJIEKYJIHH CEH30PH

e Cunre3upana e ronsima cepust ot 1,8-nHadramumauu PET, ICT u TICT cenzopu c
pa3MYHM 10 BUJ ¥ MEXaHU3BM Ha JEHCTBHE PElEeNTOpHU (hparMeHTH, ¢ JOKa3aHa CEH30pHa
e(EeKTUBHOCT KbM BOJOPOJIHU HOHU M MOHH Ha PA3JIMYHU METAJH C IIPEXOJHA BaJICHTHOCT. 3a
I'BPBU BT € IOKA3aHO, Y€ TPETUUHUS MUNepuanHoB U ckenetHus [IAMAM a3otHu aTomu ca
edeKTUBHU perenTopu npu cenzopu, 6asupanu Ha PET edekr, a mpuchcTBHETO HA apUIIOKCH
3amectuten B C-4 mo3unms Ha 1,8-HadTanumuia HapyliaBa IJlJaHApHaTa CTPYKTypa Ha
¢dayopodopa B IpUCHCTBUE HA BOAA, peBphINaiku ro B epextuBeH TICT ceHzop 3a Manku

konmyectBa Boga (0-3%) B opranuuHa cpena [myonukanuu 1-12].

e (CuHTE3WpaHM ca HOBU BOJOPa3TBOPUMM peitnomerpuunu 1,8-Hadranumuan
cenzopu, cpabpxamy komOuHanuu ot PET u ICT peuentopu, nsa ICT peuentopu unu PET
u ESIPT peuenrtopu. B 3aBUCHMOCT OT ThPCEHUTE aHAJIUTH, ChEIUHEHUSITA Ca MPOESKTHUPAHU
BBPXY MOJEIHTE ,,peyenmopi-uyopoghop-mocm-peyenmopz*, ,.jpryopoghop-peyenmop:-
Mocm-peyenmop2* WM ,,peyenmopi-gayopogop-peyenmopz*. IlokazaHo e, ye HOBHUTE
peiituoMerpuuHu Quryopodopu ca eheKTUBHH MYJITHAHAIUTHU CEH30PHH ,,JJabopaTopuu‘’ 3a

eTHOBPEMEHHA JIeTeKIus Ha pH ¥ MMpOK KpbI METAIHU WOHU [myOnukarmu 13-23].

e 3a UbpBU IBT € JEMOHCTPUPAHO, Y€ MOpagu KoMOuHUpaHoTo aelictBue Ha PET u
eKCUMEpP-MOHOMEpP MEeXaHU3Ma, NMPOU3BOAHUTE Ha 4-amu0-1,8-Hadranumuaa ca epekTuBHU

CEH30pH 3a ChAbPKaHUE Ha BoJia B oprannyHu pazreopurend (1% LOD) [my6nuxamus 16].

e 3a mBpBH IIBT € CUHTE3WpaH |,8-HadTamuMumeH ceH3op, KONTo OiarogapeHue Ha
ennoBpemenHoTo aerictue Ha PET u AIE edexTu ycnemno e nmpuioxeH karo edexkruen pH

WHIUKATOP B TBHPJIO ChCTOSTHUE (BbPXY XapTHs) 3a JETEKIUS HA KHUCEIH U ajJKajJHH ra3oBe



(mapwm) [myOaukamms 19].

e 3a mBpPBM OBT Ca CHUHTE3UpPAHH OMOCHBMECTHMMM BojopastBopumu 3,4,9,10-
nepwieHANUMHUIN ¢ Bucoka pH ceH3opHa e)eKTHBHOCT U CENEKTUBHOCT CIPSMO METaHU
rionu. Cunresupan e u pH cenextusen 3,4,9,10-nepuyieHIMUMHALT C PELIETITOPHU (PparMeHTH,
OnmarosapeHue Ha KOMTO BBB BOJHA Cpela ChIIECTBYBa Moja (opmaTa Ha HaHOPa3MEpHU
arperatu ¢ HUcKa HUTOTOKCUYHOCT, BUCOKA CTENEH Ha KIEThUHA IIPOIYCKIMBOCT U KOHTPACT

Ha KJIEThYHO HU300pakeHue [myomukaruu 24-26].

e [lpoekTHpaHM W CHHTE3UPAaHU Ca CEH30pHM Ipou3BoAHM Ha Ponamun 6G,
ceappkam ICT penentopu, kKouto mopaau komOuHamus ¢ pH 3aBucumara oOpartuma
peaknys Ha CHHPOJAKTaMHUSI TPBCTEeH Ha ¢uyopodopa, NHpuUaaBaT CIIOCOOHOCT Ha
MOJIEKYJIUTE J1a pa3No3HaBaT JUCKPUMUHATUBHO 3HaYUTEIEH OpOoil MeTalHU MOHU U aHUOHH,
paOoTelku KaTo MOJIEKYJIHHM J1a0opaTopuu, KAaKTO W Jla W3IBJIHABAT peaulla JIOTMYECKH

OTepaliy Ha MOJIEKYJTHO paBHUIIE [myonukammm 27 u 28].

e CuHTE3UpaHu Cca HOBHM XHJIPAa30HOBH IPOM3BOJHH, IMPOEKTHPAHU Ja paboOTAT Ha
6azata Ha ESIPT mnpomec. CheaumHeHMsITa MOKa3BaT HEOYAKBAHO AaTPAKTHUBHU CEH30PHU
CBOICTBa, OllarojapeHre Ha KOHWTO ca CIOCOOHM Ja W3MBIHSABAT IsUla TOpeAHIia OT

JIOTUYECKH OIEpallMy Ha MOJIEKYJHO paBHulle [myonukanuu 29 u 30].

e ['onsma yacT OT CUHTE3UPAHUTE MOJIEKYJIHH CEH30pU ChIbpXKAT HEHACUTEHA Ipyrla,
Croco0Ha J1a ChIIOJUMEPU3UpPa ¢ BUHMIIOBH MOHOMEPH 3a MOJIy4YaBaHE Ha MAaKpOMOJIEKYIHU
CeH30pHM. Te mpuTexaBaT pemaBalid (U3NYHM NPEAUMCTBA Nped HHCKOMOJEKYTHHUTE
CEH30pHU, KOUTO C€ M3pa3sBaT B CHOCOOHOCT Aa (Gopmupar GUIMH C MOAOOPEHU ONTUYHU

CBOﬁCTBa, HHCKA CTCIICH Ha KPUCTAJIHOCT U YCTOI\/'ILII/IBOCT CIIpsAMO MCXaHUYHU BLSHCﬁCTBHH.

2. TlpuHocH B CHHTe3a M M3CJIeIBAHETO HA (POTOCTAOMIU3UPAHU CEH30PHHU
¢ayopodopu
®orocTabMIHOCTTa Ha (IyOpPECLEHTHUTE CEH30pU € BaKHa XapaKTepUCTHKa BbB
BpPb3Ka C TSIXHOTO MPAKTUYECKO MpUIIOKEHHE. 3aToBa Osxa MPOBEACHU pelulia U3CiIeIBaHus

3a IIOBUIIIaBAHC Ha (I)OTOCTaGI/IJ'IHOCTTa Ha (bﬂyopeCHCHTHHTe 1 CCH30PHH MOJICKYJIN:

e 3a mbpBU IBT ca CUHTE3UpaHu 9-enmikcanTenoBu (Pnyopecuenn u Eo3un) u 1,8-
HadTanmuMuIHu Qiyopodopu, chabpKaliy B Mosiekyiara cu 3anpedeH amud (HALS) wnm 2-
xuapokcudennnoensorpruazonoB UV abcopbep u momumepusupaiia rpyna. [lokazano e, de
(oTOCTAaOMITHOCTTA HA ChEAUHEHHTA, 3a€HO C Ta3u Ha CTPYKTYPHO MOAU(PHUIMPAHUTE C TIX

MOJIMMEpPH, PA3KO CC yBCJIMYaBa B CPABHCHUC C HO,E[OGHI/I (I)J'IYOpCCLICHTHI/I CbCAUHCHUSA, HC-



ChIBPIKAIIN OCTATHK OT CTAOMIN3aTOPEH (PparMeHT B MOJICKY/IMTe cH [myOnukanuu 31-38].

e 3a mBpBU BT ca cuHTE3UpaHu Gryopodopu OT MPUHIIUITHO HOB THUII, TPOU3BOTHH
Ha @nyopecuenna wu 1,8-HadTanumupga, chABpKAIIM B MOJEKyJaTa CcH  2-
XUAPOKCU(PEHWITPUA3UHOB WK 2-Xuapokcudenuwnoennorpuaszonos UV  abcopbep u
3arpeuen amuH (HALS). YcranoBeno e, ye HOBUTE (prryopodopr MMaT MHOTO IO-BHCOKA
($hoTOCTAOMITHOCT B Pa3TBOP, B CPaBHEHHE IPYTrH MOJ00HU (DIyOpEeCHEHTHU ChEIUHEHUS, HE
ceappkam UV abcopOep W/wik 3ampedeH aMHH B MOJIEKYNIUTE cH [myOnukanuu 39-46].
Kondurypupanute no moznena ,,¢hryopogop-wocm-peyenmop* 1,8-nadpranmumMunm mokaspar

Bucoka PET censopHa edexruBrOCT cripsamo HY u Cu?* [my6mukarmu 41 u 42].

e 3a mppBU BT ca cuHTe3upaHu ¢uryopecteHTHH PET cenzopu oT mpuHIMITHO HOB
THUIIL, TPou3BoAHM Ha 1,8-Hadranumuaa, cpabpxkany B Mojekynata cu HALS unu ¢parmentu
or HALS u UV aGcopbep, peuentopeH ¢parMeHT U mMmoiuMepusupaima rpymna. Hapen c
roOJSIMOTO HapacTBaHe Ha (OTOCTAOMIIHOCTTa HAa CBHEIMHEHHSTA, 3aeIHO C Ta3d Ha
CTPYKTYpHO MOAM(DHUIMPAHUTE C TIX MOJUMEpPH, T€ IIOKa3BaT M BUCOKA CEH30pHA

e()eKTUBHOCT 110 OTHOIICHHE HAa BOJOPOIHU M METAIHHU WOHU [myOsmkaru 47-49].

3. IlpuHOCH B CHHTe3a M U3CJIeIBAHETO HA OMXPOMO(OPHHU U CBETIOYJIABSIIU

(light harvesting) cen3opHu cucremMu

Oco0eH mHTEpeC B MOCICIHUTE TOAWHH TPEIU3BUKBAT MOJICKYJIHUTE CHCTEMH, KOWTO
byHKIIOHMpAT KaTo cBeToyaaBsum cuctemu (Light Harvesting Systems) 3a goroxumuuaro

MPEBPBIIAHE Ha CJIbHYUCBATA CHCPIUA, HMHTHpaﬁKH MpUPOAHUTE (I)OTOCI/IHTGTI/I‘{HI/I CHUCTCMHU.

[Topanu cuiHO paskJIOHEHATa CHU CTPYKTypa C ToyisM Opoil KpalHU €IWHUIIA, KOUTO
Morart Ja Ob/1aT U3M0I3BaHM 3a yJaBsHE Ha CBETJIMHA, JCHIPUTHUTE CBETJIOYJIABSIIU CUCTEMH
ca OTJIMYHM KaHAWJATH 3a €(peKTUBHO KOHTPOJIMpPaH eHeprueH TpaHcdep. [lpunoxenuero Ha
JNEHAPUMEPUTE C€ OCHOBaBa Ha pasmojiaraHe Ha abcopOupaiu ,,JoHOpHU (iyopodopu B
Herosara nepudepus u npeaasane Ha eHeprusta uM FRET kbM ,,akuentopen” xpomodop B
cbpueBrHata My. Baxkno ycnosue 3a FRET B enna 6uxpomodopHa cuctema € eMUCHOHHHUS

CIIEKTHp Ha ,,JJOHOPA” J1a MPUIIOKPUBA a0COPOLIMOHHUS CIIEKTHP Ha ,,aKLenTopa’.

HGHHI/ITC CBOMCTBAa Ha KOMILIEKCHHUTE CCH30PHU ApXUTCKTYPH B T.4Y. CIIOCOOHOCTTa UM
Aa U3IBJIHABAT PpPa3JIMdHU  JIOTUYECKU W aApUTMCTUYHU OncCpaluu, ¢ M[NOTCHIUAIHO
MPHUIIOKCHUC 3a ATMArHOCTHKA B MCIUIINHATA, 0sxa MNpEeaIroCTaBKa 3a CUHTE3 U U3CJICABAHC Ha

HOBH, HEOITUCAHU B JIUTEpaTypaTa MyJITUXpOMOGOPHH MOJIEKYJIHH CHCTEMH U ceH3opH [1].

e 3a OBpBHU IOBT Ca HNPOCKTHPAHU W MOJYYCHH 4YPE3 JUBCPICHTCH CHUHTC3 HOBH

nonuamuaoaMuHoBu (ITAMAM) cBeTyioynaBsiy CUCTEMU OT IBPBO M BTOPO MOKOJIEHHUE,



(dhyHKIMOHATM3UpaHu B iepudepusra cve ,,cuau’ 1,8-nadpranumunau iyopodopu, kouto ca
cnocobnn edekruBHO (Ham 90%) nma mpeHacaT eHeprusara Ha abcopOMpaHaTa CBETIMHA JIO
neHTpaneH 1,8-HapTanmuMug, YHMSITO JKBJITO-3€JICHa eMHcHUs ce yBenndaBa Haj 30 TBTH.
[Tokazano e, ye BbBexknaneTo Ha PET peuenTtop B nepudepusita mim B HeHTbpa 0 Mojena
»~@ayopoghop-mocm-peyenmop** npaBu emucusTa Ha anteHute pH 3aBucumu. PET edexTsbT B
nepugepusara Bp3npensaTcrea FRET kbM nentpannus ¢uryopodop 1 HETOBOTO BB30YKIaHE,
nokaro PET B ,,ieHTBpa™ OTuUpeKkTHO cromupa Heroparta ¢uryopecueHus. M B aBara ciydas
CUCTEeMaTa Bb3CTAaHOBSIBA EMUCHSITA CU Mpe3 IIEHThpa B KUcela cpeaa, nopaau OJIOKMpaHe Ha
PET edexrsT CroitHocTHTe Ha pKa Mexay 5.6 u 5.9 ca TUNIMYHU 3a KHCEIIUTE OpraHesu,
KOETO NPaBU ChEIMHEHUATA TOAXOIAIIN 32 HAOM0IeHHe Ha TpoMeHnuTe Ha pH B Onosnornyna
cpena. Ilpoektupana u cuntesupana € u 1,8-nadramumuana ouxpomodpopna FRET cucrema
o Mojena ,,¢piyopogopi-peyenmopi-ghyopogop2-mocm peyenmopz“. Crueranuero va PET,
FRET u ICT unrerpupa nsata ¢diayopodopa B MHOTOKaHAIIHA CEH30pPHA CHCTEMa CIIPSIMO

BOJIOPOJIHH M METAJIHH HOHH, ¢ akleHT Bbpxy Cu?" u Pb?* [my6nuxamuu 50-56].

e 3a WBpPBM MBT Ca NPOCKTHPAHH W TIOJIYYCHH 4YpEe3 JUBEPIeHTCH CHHTE3
ouxpomodopuu cuctemu u [IAMAM aHTeHH OT IBPBO U BTOPO MOKOJEHUE, U3TPAJCHU OT
nonopuu PET 1,8-nadTanumunu ¢ xbiiTo-3emeHa (piayopecueHius, cnocooHu aa abcopoupar
cBeTanHA U e(heKTUBHO Na nmpeHacart eHeprusta upe3 FRET no akuenropen Ponamun 6G (ET
> 95%). CpueraBaneto Ha FRET ¢ PET edekra B nepudepusra, 3aenno ¢ pH 3aBucumoro
ICT paBHOBecMe Ha pPOJAMHUHOBHS CIUpPOJIAKTAMEH MPbCTEH, I03BOJSBA HAa HOBUTE
CbEMHEHUs Ja paboTAT KaTo e(peKTUBHH pedTHomMeTpuuHu pH ceH3opu B KOMIUIEKCHA
cpena. Ilo TakbB HaYWH, OTIMYUTEITHUTE YEPTH HA CBETJIOYJABAIIMTE aHTEHH YCIEIIHO ca
KOMOWHHUpPaHU ChC CBOICTBAaTa Ha CEH30PHHUTE CHUCTEMH M KIIACHUYECKaTa CEH30pHA PeaKIus

Ha 00paTUMO OTBapsiHE Ha POJAMHHOBHS CITMPOJIAKTAMEH MPBCTEH [myOnukauu 57-64].

e 3a mbpBH BT Ca NPOEKTUPAHU U CUHTE3UPAHU OCH3MIapuiIeTepHu OuXxpoModopHa
CHUCTEMa W CBETJIOYJABAINIM aHTeHU. JJoHOpHU cuHBO-eMutupany 1,8-mapramumuau u 1,8-
HaTaTMMHUIIM C KBJITO-3€JIeHa (UIyOpPECIeHIMs ca M3IMOJ3BaHU KAaTO JIOHOPHO-aKIIETOpHA
JIBOMKA Ha CHCTEMHUTE, B KOUTO €HepruitHus TpaHchep HaaxBwpiast 99% [nybOnukanuu 12, 65
u 66]. Ilepudepuure nim neHTpaaHus Gayopoop AOMBIHUTEIHO ca GYHKIHMOHATU3UPAHHU C
PET peuentopau ¢parmeHTa mno mojena ,,ghayopogop-mocm-peyenmop’‘. Tlokazano e, 4e
nepudepante 4-apuinokcu-1,8-HadramuMuay npugaBaT CeH30PHU CBOMCTBA HAa CHCTEMaTa 110
OTHOIIIEHHE Ha ChIBPKAHUETO HA BOJA B OpPraHMYHU pa3TBOpuUTENn Karo pezynrar ot TICT

nporec [12], a cuctemara ¢ N-metmnnunepasuno PET penentop B nientpanaus dpiayopodop



pabotu kato TICT moseKysIeH pOTOp | € MepCreKTuBeH cen3op 3a pH u Buckosuret [66].

e Cunre3upana e HoBa FRET cucrema ot nmbpBo MokojeHUE C JOHOPHO-aKIIENTOPHA
nBoiika ot 1,8-Hadramumuamn ¢ xkbATO-3¢NeHa emucus W 3,4,9,10-mepriIeHIUAMMUI.
Enepruitnusat tpancdep B cucremara HaaxBbpia 98%, KoeTo Mokas3Ba, 4e MOJIOpaHUTE

bayopodopu ca moaxoasy 3a KoHCTpyupaHe Ha FRET cucremu [mybnukanus 67].

4. TlpuHOCH B CHHTEe3a U U3CJIeIBAHETO HA BOJ0OPA3TBOPUMH (IyopeclieHTHH

HaAHOMUICJIAPpHHA pH CCH30pH 3a 6I/IOMeL[]/IIII/IHCKI/I NMPUJIOKEHUS

Borpemnoknersunusatr pH mnapamerbp urpae KpUTHYHA pOJii B MHOTO KJIETHYHU
CbOUTHS, BKIIOYUTEITHO KIETHUEH PACTeX M aronTo3a, HOHEH TPaHCIOpPT, XOMeocTasza M
€H3MMHA aKTUBHOCT. AHOPMAJIHUTE CTOMHOCTH Ha pH ca cBbp3aHM ¢ HeNpaBWIHA KJIEThYHA

¢byHKIUSA ¥ ce HaOIr01aBaT P HAKOM 3a00JIIBaHUS KaTO pak U OoyiecTTa Ha AnmxaiiMep.

3a menuTe Ha OMOM300pa3sIBaHETO ca pa3pabOTEHU TOJIsIM Opoit opraHndHu Oarpuia, HO
cmabara WM BOJOPA3TBOPUMOCT OrpaHHMYaBa TAXHOTO MPAKTHUYECKO MpHiIokeHue. Ena
BB3MOXKHOCT 3a MPEOJI0JISIBAHE HA TE3W OTPAHMUYCHHUS € M3MOJI3BaHEe HAa HAHOPa3MEpHH OJIOK-
CBHIIOJIMMEPHH MHIIENU 3a KancyiupaHe Ha (iayopodopu B MHUllelapHaTa ChPIEBUHA, KOCTO

OCUTypsiBa o100peHa OMOCHBMECTUMOCT U IMCIIEprUpaHe BbB BoHA (OMOJIOTHYHA) cpena.

e 3a IBpBU IBT € MOJIy4E€H BOAOPa3TBOpUM pH ceH30p, MpOEKTUpaH KaToO HaHO-
pasMepHU (DIyOpecleHTHH MHULENH, 4Ype3 KOBAJIEHTHO CBBbp3BaHe Ha |,8-Hadramumun/
Popamun 6G Ouxpomodopna FRET cucrema c¢ xuapodoOnus 6510k Ha AepUHHpAH
ampudunen nubnok cwnoaumep. IlocnenHusT BBB BOJHA cpeAa ce CaMOOPraHu3Hpa,
dhopmupaiiky Muienu ¢ XxuapohobHa ChbplIeBHHA, ChIbpPKaIa OMXxpoModopHaTa CUCTEMA, U
xuapoduinHa o0BuBKa. [TokazaHo e, ye HOBUTE (IyOpEeCLIeHTHH MMILIENH, OCBEH BHcokaTa pH
YyBCTBUTEIHOCT, ycnemHo uHrepHanmusupar Hela m HEK knerku, mpurekaBar HHUCKa
IIUTOTOKCUYHOCT M TO-BUCOKa (POTOCTAOMIHOCT OT ThproBckata Mmapka BODIPY, koero
MOKa3Ba TEXHMsI BUCOK MOTeHUuan 3a pH koHTpon B OMomMeauuMHATaA C OrJie] OTKPUBaHE Ha

HapyleHHs B KIEThYHOTO (YyHKIMOHUpaHe [Imyonukanus 68].

e 3a IBPBU BT Ca MPOSKTUPAHM M CUHTE3UpPAHU HaHOpa3MepHU pH-dyBCTBUTETHH
MOBBPXHOCTHO (DYHKIIMOHATU3UPAHU (ITYOPECICHTHH MHUIICTH Ype3 KOBAICHTHO BIpa)KIaHe
Ha BojoOpa3TBOpuM nuxuapoumunazo-1,8-nadpramumunen ICT pH cenzop B xumpodumHus
050K Ha CcTporo nedUHUpaH CHIOIUMEP U CJelBalla caMOOpraHHW3aIis BHB BOJHA Cpena.
HuckaTta mUTOTOKCHMYHOCT M JA0Ka3aHaTa 4pe3 (pIyopecleHTHH W300pakeHHs CIIOCOOHOCT Ha
HOBUTE MUIIECTH J1a WHTEpHAIMU3UpAT OenoapoOHu paxoBu AS549 KIETKH, TOKa3BaT BHCOK

MOTEHITMA KaTo OMOCEH30pH B OMOMenuIMHaTa [myonukarus 69].



e 3a mBppBM IBT ca CHUHTE3MPAHH HOBU BOJOpa3TBopUMH pH dYyBCTBUTETHH
HAaHOMHMLENIM 4Ype3 Brpaxigane Ha ¢uyopecueHTHH 1,8-Hadranumumuau arperatd B
xuapopoOHust Omok Ha nepuHupan ampudunen pubmoxk cenomumep. IlocTurnar e
epeKTHUBeH pelTHOMETpUYeH aHanu3 Karo GyHkus Ha pH Ha cpenarta mopaau WHAyHHMpaHA
arperaionna emucus (AIE) Ha Brpagenute ¢ryopodopu. OCBeH TOBa, HOBUTE HAHOMHIICIIN
MIOKa3BaT BHCOKAa KJIEThYHA IPOMYCKIMBOCT M HHUCKAa LUTOTOKCHYHOCT copsimMo AS549
KJICTHhYHH JIMHUH, KOETO JIEMOHCTPUPA TEXHUS MOTEHIIUAN 32 OMOMETUIIMHCKU TPUIIOKEHUSI.

Pabotarta e 3aBbpilcHa 1 € B IIpoliec Ha myOauKyBaHe (npuera 3a nevar) [myonukanus 70].

e 3a IBPBU IBT Ca MOJNy4eHU HOBH OMochBMecTuMU 3,4,9,10-nepunennuumuaan pH
CEH30pH upe3 TAXHOTO BrpaxkJaaHe B ampuduien nubmnok cpnonumep. [lopaan cnocobHoCT
Ha CHIIOJMMEpA J1a C€ caMOOpraHu3Mpa BbB BOJHA Cpea ca MOJyuyeHU CHEpUYHU MUIIENIU C
xuapoduiiHa 00BUBKA U XUAPOPOOHA CHPLEBUHA, B KOATO € BrpaJieH NEpUIICHIUUMUTHUS
¢dyopodop. [lokazaHo e, ye HOBUTE BOJIOPA3TBOPUMH (DIyOPECLIEHTHH MUIIEIN MPUTEKABAT
HUCKA LUTOTOKCHUYHOCT M HUHTepHamu3upaT 3T3 KieTbuHU JMHMM, KOHUEHTPUpANKu ce
[JIAaBHO B KIEThYHATa LUTOIUIA3Ma, KOETO TIOKa3Ba TEXHMsS BUCOK IOTEHLHMANT 3a

OMOMEIUITMHCKY MPWIOKCHUS [ITyOmuKamus 25].
5. IlpuHOCH B CHHTE3a M U3CJIeBAHETO HA MOJIEKYJIHH JJOTHYECKH YCTPOiicTBa

Hapen c ocrananute 3a0eneXHUTEIHM CBOMCTBA HAa MYJITUXPOMO(OPHUTE CUCTEMH,
nopaau chueraBanero Ha pasnuuHu epextu (PET, ICT, AIE, FRET) B enna monekyna, te
Morar J1a ObJaT U3M0JI3BAHU 32 KOHCTPYUPAHE Ha MOJIEKYJIHU JIOTMUECKH anaparu. 3aToBa, 3a
I'BpBU BT B bbarapus, mpes mociegHuTe TOJAMHU ca MPOBEACHHM peAMIla WU3CIEABAHHUS 3a
NoJTyyaBaHe Ha MOJIEKYJIHHU JIOTUYECKH YCTpOMCTBa Ha 06a3aTa Ha pe3yjiTaTUTe OT CeH30pHaTa

AKTUBHOCT Ha CUHTC3UPAHUTC MHOI'OKAHAJTHN My.]'ITI/IXpOMOCI)OpHI/I CCH30pHU CUCTEMU.

e 3a mbpBU BT € JOKA3aHO, ue CHHTe3upanute ,,0ff-on-off“ 9,10-1uxunpoumumazo-
1,8-HadTanMHUIHN CEH30pU ca CIIOCOOHM J1a M3MBIHSABAT B aOCOPOLIMOHEH MM €MHUCHOHEH
PEXHM KaTO U3XOJW Mopeauiia oT jormuecku omnepanuu, takuBa karo INHIBIT, XNOR,
XOR, AND, NAND u OR, nipu usnon3Bade Ha JABa XMMAYHH BX0Ja, KomOuHanuu ot H', OH"
u Fe**. 3a mepBM BT TPH TE3M MOJEKYIH, MOPAIH MapadelHOTO JEHCTBHE HA Pa3IMIHH
noruuecku GyHKIuU ca KoHctpyupanu aurutaien kommnapatop (INHIBIT u XNOR) u xand-

anep (XOR u AND) [ny6smkanuu 20-23].

e JleMOHCTpUpaAHO €, Y€ CHUHTe3upaHuTe 1,8-HadTanMMHUIHU CEH30PH, ChIbpPKaIIH
pa3aMYHU MO BUA U Opoil peuentopHu (parMeHTH, B 3aBHUCHUMOCT OT CTpPYKTypara CH U

KOM6I/IHaI_II/I$ITa oT C(I)GKTI/I B TCXHUTC MOJICKYJIN Ca CIIOCOOHU Aa U3MNbJIHABAT pPa3JIMYHU



noruuecku omepanuu, B T.4. INHIBIT, XNOR, XOR, AND, IMPLICATION, disabled-
XNOR, disabled-INHIBIT, doubly disabled INHIBIT u disabled-IMPLICATION, kakTo u na
paboTAT KaT0 KOMOMHATOPHU JIOTUYECKH BEPUTH C pa3inueH Opoit BxoaoBe U u3zxoau. OcBeH
ToBa, nopaau mapanenHoro aericreue Ha pyakuuute XNOR-INHIBIT, INHIBIT-INHIBIT B
pasmmuan pekumu 1 disabled-XNOR-disabled-INHIBIT ca koHcTpyupaHH MOJIEKYIHH
JUTUTATHA KOMITapaTopH, a mopaau napaienHoro neiicreue Ha Gpynkmnuure XOR u INHIBIT

€ KOHCTpYHpaH MOJIEKyJieH Xand-cyoTpakrop [mybmukarnuu 5, 13-15, 17 u 18].

e JlokazaHo e, 4e CHHTE3WpaHUTE Ha ocHoBarta Ha Pomamun 6G ,MHTENIUTreHTHU
MHOTOKaHAJIHU CEH30pH, C TU(EHWINHUPA30J0B WK 2-Xuapokcudenunxuapazonos ICT
pENenTopy ca CIOCOOHH TMCKPUMUHATHBHO JIa pa3llo3HaBaT I'ojisiM Opoi KaTHOHU U aHUOHH,
nopaau koero mimbaHABaT Jorudeckute Gynkmurn AND, NOR, OR u INHIBIT B paznumunu
pexumu. B pesynrtar mapanenHoto naedictBue Ha norumdeckata Qynkuus INHIBIT B tpum
BapHaHTa, Ype3 BapUpaHe Ha JIBa XUMUYHH BXOJa B a0COPOIIMOHEH UM EMUCHOHEH PEXKUM, €

KOHCTPYHMpaH AUTUTAJIEH MOJIEKYJIEH KoMIapatop [nyOiukanuu 27 u 28].

e 3a ObpBU IBT € IEMOHCTPUPAHO €, Y€ MPOCTU CTPYKTYpU KaTO MPOU3BOAHU Ha 2,4-
AUXAAPOKCHU()EHWIT XHUAPa30Ha, ca CHOCOOHM [a paslo3HaBaT B KOMIUICKCHA cpena
BOJIOPOJHH HOHM M HOHM Ha PA3IMYHH METAIU W KaTO Pe3yJTar OT TOBA Ja M3IIBJIHIBAT HA
MonekynHo pasauiie jorudeckute ¢ynkunu XOR, IMPLICATION, TRANSFER u NOT
TRANSFER. Ot napasnenHoro neiictBue Ha usmbiHsBanute QyHkiuu disabled-XNOR u
disabled-INHIBIT e koHcTpyupaHa MOJIEKYJIHA CXeMa, W3IMBJIHSBAIA POJISATA HA JUTUTAJICH

KOMITIapaTop ¢ Bb3MOKHOCT 3a MPeMHUHAaBaHe B U3KIIIOUeH pexuM [mydmukanuu 29 u 30].

e 3a I'BPBU IIBT € MOKA3aHO, Y€ OUXPOMOPOPHUTE CUCTEMH, U3TPAJECHU OT Pa3IUUHU
1,8-nadramumugau ¢piyopodopu unm ot 1,8-HadTanuMueH J0HOP U POAAMUHOB aKIENTOP,
6naronapenue Ha cbBMecTHOTO aedictBue Ha ICT, PET u FRET npouecu B Moiekynure Ha
ChCIMHEHUSATA Ca CIIOCOOHM Jla M3ITBIHIBAT JIOTHYeCKH oreparuu, TakuBa karo OR, AND,
INHIBIT, IMPLICATION wu Disabled- Enabled-OR u pma paboTsaT KaTto CIOXKHH
KOMOWHATOPHU JIOTUYECKHU BEPUTH C TPU WJIM YETUPH BXOJa M €IHH, JIBa WJIM TPU H3X0Ja

[my6nukanuu 56, 58 u 59].
6. Jpyru Hay4YHu NPUHOCH

Karto pesynrar ot paborara mo nporpamuTe Ha pa3IMuHU TMPOEKTH, 0sXa pearn3upaHu
HayYHU TPOIYKTH, PE3YJNTATUTE OT KOUTO Ca MyOJMKYBAaHHU B MPECTHKHH MEKTyHAPOTHU
cnucanus. Te ca cBbp3aHu cbe cuHTe3 Ha 3,4,9,10-nepuIeHIMMMUIN KaTO CeHCHOMITN3aTOPH

B COJapHU KIeTku [myOnukauus 71], wu3crnenBanust 3a poisita Ha jae0OennHarta Ha
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TPAHCIIOPTHHS CJIOH OT 4-METOKCU(EHUJIAMUHO CHUPOOUGBIyOpeH B COJApHH KIICTKH
(CeBmectHO ¢ rpymata Ha npod. I'peruen ot [lonutexnuveckus yHUBepcuTeT B rp. Jlo3ana,
HlIBeitmapus) [myOnukamuss 72] u momydaBaHeTo Ha (DOTOAKTUBHH aHTHOAKTEPHUATHU

MOJIMMEPHU MMOKPUTHS 3a HEPHKIaeMa cToMaHa [myosmkarus 73].

Hpn3Ha}me 3a CHbIIECCTBCHUTEC NMOCTHXKCHUA HA l'[pO(l). B. Bo:xxuHoB B 00JacTTa Ha

MOJIEKYJIHUTE CEH30PU U MOJIEKYJIHUTE JIOTHYeCKH YCTPOIcTBA ca:

1) Harpaga IDurarop sva MOH na Pb 3a cebmiectBen mnpuHOC B 00jacTTa Ha

PUPOJHHUTE U HHXKEeHEepHH Hayku mpe3 2016 r. (Hpuioxenwue 8).

2) Enunanecer myOnukalMud B aBTOpUTeTHaTa kiacaius 10p Hottest Articles na

Elsevier-ScienceDirect npe3 nepuona Ha cwiiectByBaneto i (2007-2015 r.) (Ipunoxenue 4).

3) Bucoka nutupyeMoct Ha myOnuKanuuTe B 1eiaus cBat — 3354 murara (M34UCICH €

h-index = 36 criope/ NPUIOKEHUTE CIUCHLM C MyOJUKAIIMK U UTHPaHus B [Ipunoxenue 1,

Hpunoxenne 9 u [punoxkenune 13 — Ha 1 murar ot h-index = 37).

4) Enun ot 49-marta ObJIrapcKu aBTOPH cpell IbpBHTe 2% Haii-100pH y4eHH B CBETa B

Kaacauusara Ha Crandopackus vausepeurer ([Ipunoxenue 2 u [pmwioxkenue 3).

5) Homuuammss or cBeroBHara Oa3a ganHu Research Gate kato Haii-UTHPAHHUSA

u3ciaenonares B buarapus npes roau 2015 r. (Hpunoxenue 14).

6) /lBe crarum, myonukyBanu B mepuoaa 2011-2012 r., monagar B kiacarmsra 10p

Cited Papers na BozerioTo B cBosita odnact crrcanue Dyes and Pigments (punosxenwue 5).

7) IInpBa Harpajia 3a J0KJaj] Ha TACHO crienuanu3upanata 1st International Caparica

Conference on Chromogenic and Emissive Materials, Caparica - Almada, Portugal, 2014

(ITpunoxenue 10).

8) CwTpyAHHUYECTBO Clie]l MEPCOHATHA MOKaHa W PafoTa M0 ChbBMECTEH MPOEKT ¢

rpynarta Ha npod. M. I'peruen (CBeToBeH nuaep B 001acTTa Ha colapHUTE KIeTKH, Ne 1 B

Knacanusta Ha Crandopackuss yHuBepcuteT) OT IlloaMTeXHUYECKHs YHUBEPCUTET B TIP.

Jlozana, Ilseiinapus ([punoxkenue 11). Peanmmsupana € chbBMECTHa BHCOKO IMTHpPaHA

nyosmkanus (Cratus Ne 71 ot [Ipuiioxkenue 7).

9) Ilokanen 0030p ¢ MoHOrpaduMYeH XapakTep 3a IOBHIIABAHE Ha aBTOPUTETAa Ha

Journal of Chemical Technology and Metallurgy, nuTupan 65 nmbTH_ B NpecTHKHH

MesayHapoaHu cnucanusa Ha American Chemical Society, Royal Society of Chemistry,

Elsevier, Wiley u ap. (Ctatus Ne 1 ot [punoxenwue 7).
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10) MHOroOpoiHN TMOKAaHMW 3a PEIEH3WH Ha HAyYHH CTATHH OT BOJEHIM B 00JacTTa

Hayyau cnucanus (158 peunensmm), mucepranmu 3a OHC , Jloxktop u HC ,,Jlokrop Ha

HAYKUTE", aKaJIeMUUHU UTHKHOCTH, TIpoekTH U jip. ([Ipunoxenue 12).

11) IpectwxHo MscTo B mipe3enTanusra ,,Useful Nanotechnologies Based on Molecular
Information Handling* na ,,0amara“ Ha MOJEKYJIHUTE CEH30PH M MOJICKYJIHHTE JOTUYCCKU
yctporictBa mpodecop A. P. de Silva (Queens’s University, Belfast), cBbp3ana c

IOIIYyJIApU3UpPAHE HA HaydHaTa o0nacT U HEWHHUTE JUACPU B pa3IMIYHUTE PETrUOHU I10 CBETA

(apdesilvaslintec-100103152159-phpapp01).

Hall, Watkinson ielsen, Kilsa

Holdt, Plenio, Sauer

Vicens
Guo,

Huang, Liu,
He, Ji

& -

/ De Cos ﬁuﬂon
odd
Wai ght s }

Ramamurthy

Hayuna npoaykuus Ha npo¢. B. boxuHoB BKiItouBa cbiio 13 aBTOpCKH CBUIETENCTBA U

enuH mone3eH mozen Ha Pb (Ipunoxkenue 6), KakTo M ydacTue ¢ AOKJIaau Ha 81 HaydHH

dbopyma y Hac u B uyxOuHa (Ipunoxenue 15).

IIpod. B. boxxuHoB € pbkoBOAMI 24 M € ydacTBaJl B KOJEKTHBHTE Ha 19 HayuyHM
npoekta, ¢puHancupanu ot UNESCO, IIporpama TEMPUS (2 mpoexkra), IIporpama Sciex-
NMSch mexny EO u llseitnapus, Haunonanau u OnepatuBHu nporpamu, OoHJ HAyYHU
n3cneaBanus (8 mpoekta), M3mbJIHUTENHATA areHlys 32 HachbpyaBaHe Ha MAJKUTE U CPEeIHU
NPEINpUATHs, CTONAHCKM OpraHu3alMM M Jbp)KaBHU MHCTUTYIMH (CbBEeT 3a BHCIIE
obpazoBanusi, Komurer 3a Hayka, MBP), neneBara cyOcuaus 3a HayyHU M3CIEABAHUSA

(Opunoxenue 16).

WzrorBenu ca 215 pPCOCH3MKN HA CTATUU 3a ABTOPUTCTHU MCKAYHAPOJIHU CIIHMCAHUA,

PEUOCH3MU U CTAaHOBHUIIA IO MPOHCAYpPH 3a HpI/I}IO6I/IBaHe Ha Hay4YHHU CTCIICHHU W 3aC€MaHC Ha


https://www.google.com/search?q=apdesilvaslintec-100103152159-phpapp01
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aKaJeMHYHU ITBbKHOCTH, PELEH3UU B KOHKYpC 3a akaaemulid Ha BAH, penien3un Ha HayuyHU

NPOCKTH M CTAHOBHUIIIA B KOHKYpPC 3a Harpanata ,Jlurarop* na MOH (IIpuioxenue 12).

IIpod. B. boxuHoB € 2 manmata PwproBoguTen Ha karempa ,,OpraHudeH CHHTE3 W
ropuBa®“ u 2 manpara Jlekan Ha ®akynrera 1mo XUMHUYHM TexHosorun npu XTMY.
[ToarorBun € u npenojaBa 7 JEKLUOHHU Kypca Ha peNoBHM U 3a1ouHu cryaeHTH B OKC
,bakamaBwep* u ,,Maructep® oT cnenuaiHoct ,,OUH opraHu4eH cuHTE3™ ¢ moBeue oT 500
ayTUTOPHU Yaca CpPeIHOTOAMINHO yueOHO HaToBapBaHe. [loarorBui e ome 3 JEKIIMOHHU
Kypca 3a cnernuanHoctd ,,Ilapdromepust u ko3meTnka™ u ,, TeXHOIOTHS Ha BUCOKOCHEPTHITHU
Mmatepuanu B XTMY, kakTo ¥ 5 Kypca 3a oOydyeHHE Ha JOKTOPAHTU M 3a CTYICHTH KbM
Jlekanata 3a TpOABIKABAIlO M AUCTAHIUOHHO oOyueHue B XTMYVY. M3gan e yueOHUK
,,CUHTETUYHU OPTaHUYHH MPOIYKTH U JT00ABKU™ 3a crienuaiHocT ,,OuH opraHuyeH CUHTE3™.
[Tox HEeroBO pHKOBOJCTBO Ca 3AIMTHIN AUCEPTAIIMOHHUTE CU TPYAOBE 8 JOKTOPAHTH, B T.U.
nBama erunercku rpaxnaanu no nporpama ERASMUS-MUNDUS, kouto ycnemHo ca ce
peaM3upaniy Karo MpenojaBaTeN, y4eHU M OW3HeC PHKOBOAUTENH y HAac M B 4yxOHWHA

(Opunoxxenue 20). Jpyru TpuMa ca OTYMCICHH C MPaBO Ha 3amuTa. PpkoBoamia ¢ u 102

YCICHIHO 3allUTCHU AWUIIJIOMHU pa60T1/1 Ha CTYACHTH OT CICUHUAIHOCT ,,q)I/IH OpraHn4cH

cunre3”“ 8 XTMYV.

[Tpod. B. boxxunos e 6un wien Ha Komucusra mo xumudeckn Hayku Ha BAK xsm MC
Ha Pb u unen na CHC no ,,Oprannyna xumus U opranuyHa texsosorus kbM BAK. buin e
yieH Ha Xypu 3a Harpamgu ,Ilurarop“-2017, Ha xomucuu 3a u300p Ha JMPEKTOPH Ha
NOXI® u UII na BAH, kakTO ¥ KOMHCHH 32 HOMUHUPAaHE Ha MJIAJW YYE€HU B KOHKYPCH 3a
,Harpamara Ha Axan. MBan FOxuoBcku®“ u ,Harpama na Kamapara Ha wHXEHEpHUTE B
MHBECTHIIMOHHOTO TIpoekTupaHe™. Unen e Ha peakonermsra ua Journal of Chemical

Technology and Metallurgy.

HayuHuTe moctuxeHus: Ha KOJIEKTHBA, PbKOBOJIEH OT npod. boxkuHOB, ca B ocHOBaTa
Ha MpUIoOUTaTa IMpe3 MOCIEeIHUTE TOAWHU 3HAUMTEIHAa MEXAyHapoJHa MOMYJSPHOCT, HE
caMO B JIMYEH IUIAH, HO WM Ha IpelacTaBiisABaHaTa UHCTUTYLHS — XTMY, kosaTo 3aema

JOCTOMHO MSICTO CpeJl BOACIINTE YHUBEpCUTETH B PB.

10.06.2021 r. [Moamuc:

/Mpod. nxu B. boxuHos/



