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PeQeH3eHT: npocp . .UTH BeHKO HHKOJTaes oeLUKOB 

1. KpaTKH 6uorpafjmquu JJ:auuu Ja npeJJ:cTaoeuua KaHJJ:HJJ:aT 

.lJ:oQ. JJ:-p HH)I(. 11peu Xepuauu U,u6pancKa-l(seTKOBa e poJJ:eHa npe3 1954 r. B rp. 

JIOM. 3aBbplllBa npe3 1976 r. cneQHaJTHOCTTa ,TeXHOJTOfHH Ha OpraHH4HHH CHHTC3" BbB 

BXT11-CocpuH (cera XTMY). Cne.u pa6oTa no pa3npe.uenenHe B KOM6unaTa ,Bepuna", c. 

PaBHO noJTe-COQJHHCKO npe3 1977 r. Ul cneYeJTBa KOHKYC 3a peJJ:OBHa acnHpaurypa, KOHTO 

ycnewuo JaBbpwsa Cbc 3all.IHTa npe3 1985 r. TeMa ua JJ:HcepTaQHHTa t1 e ,A.ucop6QHH c 

npupoJJ:eH JeOJTHT, MOJJ:CJTHpaue ua npoQec H Ma11.1a6eu npexo.u". TH nocne.uosaTenuo pa6oTH 

KaTO XHMHK (H11C-BXT11, 1981/86), CTapLUH aCHCTeHT {1986/91), rJTaBeH aCHCCHT (1991/99) 

H KaTO ,UOQCHT (OT 1999 r.). 

2. Oow:a xapaKTepucTuKa ua uayquo-HJJICJJ:OBaTeJicKaTa u uayquo-npuJio:~~euaTa 
JJ:CHHOCT Ha K3HJ1:HJ1:3Ta 

KaHJJ:H.UaTKaTa e npeThpnHJTa 3Ha4HTenuo pa3BHTHe B CBOHTe uayYHH HHTepecu H 

cneQHaJTH3aQHH. TeMa ua JJ:HcepTaQmiTa ti e aJ];cop6QHHTa ua cepeu .UHOKCH.U OT pa3JTH4HH 

npupOJJ:HH copeHTH (3eOJTHTH). TH npo,UbJT)I(aBa JJ:a pa6oTH B o6nacrra ua aJJ:cop6QHHTa, KaTo 

B fOJ];HHHTe 3Ha4HTCJTHO pa3LUHpHBa Hayl{HHTe CH HHTepecH, KaTO ny6JTHKyBa uayYHH 

pe3yJTTaTH no MaC006MeHa H XHMH4HHTC peaKQHH B nopb03HH cpe,UH, npOQCCHTC Ha 

MaconpeHaCHHe B HCHIOTOHOBH TC4HOCTH, a B nOCJTC,UHO BpeMe - no npOQCCHTe Ha 

naHOQJHJTTpysaue. BbB BCHYKH npe.ucTaBeHH Tpy.uose JTH4H co6cTBeHHHT noYepK H npuuocbT 

ua KaH.UHTaTa, He3aBHCHMO Ye npeo6naJJ:aBall.IHHT 6poti ua TPY.UOBeTe e c Mnoro aBTOpH. THe 

CaMOCTOHTCJTCH aBTOp B 2 ny6JTHKaQHH . 

.lJ:oQ. l(u6paHCKa e MHOfO aKTHBHa B 06JTaCTTa Ha Me)I()J,ynapO,UHOTO CbTPY.UHH4CCTBO 

B HayKaTa H BHClllCTO o6pa30BaHHe. TH yYaCTBa B MHOfO H3CJTC,UOBaTCJTCKH npOCKTH, y Hac 

(ce.ueM npoeKTa OT XTMY, e.uuu no OnepaTHBHa nporpaMa "Pa3BHTHe ua YOBCWKHTe 

pecypcu") H Me)I()J.ynapo.uuu npoeKTH (no 7PTI-2, JJ:BycTpaueu c MaKe.UOHHH-1 ). Ocseu Tosa 

TH e yYacTBaJTa B 5 nporpaMH no Me)I()J.ynapOJJ:HHH yuusepcuTeTCKH H uayYno­

H3CJTeJJ:OBaTeJTCKH o6MeH (c repMaHHSI, <l>paHQHH, 11TaJTHH, AHrJTHH) B TOBa 4HCJTO 



nporpaMaTa ERASMUS (c yuusepcuTeTH s repMaHH51 11cnaHH51, nomua). T51 e qJieH ua 

6op.z:r.a ua 1Jou.z:r.aQH51Ta 3a uusepcuTeTCKH o6MeH KAAD OT 2007 r. uacaM. 

B npeno.z:r.asaTeJicKaTa cu .z:r.eiiuocT T51 e TBbp.z:r.e aKTHSHa - uMa pa3pa6oTeHH II 

yqe6uu nporpaMH (3a 6aKanaspu-5; 3a MarHCTPH-5; 3a .z:r.oKTopaHTH -I). lJeJia e H qeTe 

JieKQHH no 13 Kypca (3a 6aKanaspu-5; 3a MarHcTpu-7; 3a .D.OKTopaHTu-I). ~oQ. Qu6paucKa 

SJiaee OTJIHqHO aHrJIHHCKH, <lJpeHCKH H HeMCKH e3HQH, KOeTO H n03SOJI51Sa .z:r.a npeno.z:r.asa S 

meeT OT Te3H Kypcose s e3HKOSHTe cneQHMHOCTH no HH)I{eHepua XHMH51 s XTMY. 

T51 e pbKoso.z:r.uJia 32 .z:r.unJioMaHTa u qeTupu .z:r.oKTopauTa, e.z:r.uu oT KOHTO e 3ai.QHTHJI 

(EJI. XpucTosa, 201I r.), a .z:r.sMa ca oTqucJieHH c npaso ua 3amum. E.z:r.ua oT .D.OKTOpauTypuTe 

e s Cb-pbKOSO.ll.CTSO c npo<lJ. tlop.z:r.au XpucTos, a .z:r.pyra- c npo<lJ. JI. HoTosa. 

B CbaSTOpCTBO c npo<lJ. 11s. neuqes, fJI.ac. ~. MyTa<lJquesa H A. KocTosa T51 e H3.D.aJia 

2 yqe6HHKa H 2 pbKOSO.lJ.CTSa C npuMepH H 3a.z:r.aqu no cneQHaJIHOCTI1Te ,11H)I{eHepHa XI1MI151" 

,:011oTexuoJIOrH51" 11 .z:r.p. ~sa OT T51X ca 3a Kypcose 3a .z:r.oKTopaHTI1. Bbs sc11qK11Te noMarana 

MaTep11aJibT e npe.D.CTaSeH Ha MHOfO SI1COKO HayqHO H11SO, .z:r.onp11HaC51I.QO 3a BHCOKaTa 

KBMI1<lJ11KaQ1151 Ha CTy.D.eHT11Te. 

3. OueHI\:a ua npe~cTaBeHHTe MaTepuaJiu. Ocuosuu uay11uu u uayquo-npuJio:tKHH 

npuuocu 

B KOHKypca ~oQ. Qu6paucKa ce npe.z:r.cTas5t c o6mo 63 ny6JIHKaQHI1, KaTo 43 ca cJie.z:r. 

1136opa i1 3a .z:r.oQeHT. TyK me 6b.z:r.aT pa3me.z:r.au11 caMo Tpy.z:r.oseTe, ny6JiuKysauu cJie.z:r. 

noJiyqasaueTo ua uayquoTo 3sauue .z:r.oQeHT (cJie.z:r. I999 r.) 1
• OT Q}IJiaTa npo.z:r.yKQH51 s 

cnl1caHI151 c 11MnaKT-<iJaKTop ca .z:r.sa.z:r.eceT 11 ce.z:r.eM, B .z:r.pyr11 pe<iJepupaHI1 113.D.aH1151 

OCeMHa.z:r.eceT; OCTaHaJIHTe OCeMHa.z:r.eceT Ca S MaTep11M11 OT HayqHI1 1JopyMI1, OTneqaTaH11 B 

nbJieH TeKCT. ~sa OT Tpy.z:r.oseTe ca MOHOrpa<iJHH S CbaSTOpCTSO S qy)l{.z:r.ecTpaHHO 

113.D.aTeJICTSO. 

OcuosHaTa qacT OT uayquaTa npo.z:r.yKQH51 ua .z:r.oQ. Qu6paHcKa e no aocop6u,URma ua 

spe.D.HI1 KOMnOHeHTH OT fa30Se 11 TeqHOCTI1. Tpy.z:r.oseTe no Ta311 TeMaTI1Ka, 113pa6oTeH11 11 

ny6JI11Kysau11 cJie.z:r. np11Cb)l{.lJ.aHeTo ua 3SaHI1eTo ,;.z:r.oQeHT" ca .z:r.sa.z:r.eceT 11 meeT. l13cJie.z:r.saHI1 

ca a.z:r.cop6QI151Ta C XHMHqHa peaKQH51, KaTO OnHTHHTe .z:r.aHHH Ca o6pa6oTeHH C H51KOJIKO 

MaTeMaTHqHH MO.D.eJia, OTqHTal.QH XHMHqHaTa peaKQH51, .z:r.u<lJy3H51Ta H .z:r.seTe 3ae.z:r.HO (Tpy.z:r.ose 

32 H 33). 00Ka3aHO e, qe .z:r.u<lJy3HOHH51T MO.D.eJI 0n11csa .lJ.OCTaTbqHO .z:r.o6pe OnHTHI1Te .z:r.aHHI1. 

1 B pel{eHJH.s!Ta e B'h3npHeTa WIJIOCTHaTa HOMepal{H.!I Ha TPY.IlOBeTe, BKJIIO'lsama nepHo)la npe.llH .llOlleHTypam. 
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A~cop6u.m1Ta n Macoo6MeHbT Me)l(~y TBbp~a <f>aJa n <f>Jiyn~ ca 3aceruaTn B TPY~OBe 

29, 44, 46, 52, 54, 59. B Ta3H o6JiaCT ca H3CJie~BaHmiTa Bbpxy cy6JIHMaU.miTa Ha BOJI<f>paMOB 

neHTaKap60HHJI B yCJIOBmiTa Ha CJIOH flbJIHe)l( (Tpy~OBe 29 11 52). 06bpHaTO e BH11MaHHe Ha 

CBHBaHeTO Ha TBbp~aTa <f>a3a nopa~11 cy6JII1Mai.J.miTa. flpe~JIO)I(eH e MaTeMaTI1qeH MO~eJI Ha 

HeCTaU.HOHapeH npou.ec, OTqHTam e<f>eKTa Ha CBHBaHe Ha qaCT11U.11Te C BpeMeTO. flpe~JIO)I(eHa 

e cxeMa 3a npeo~omiBaue n MHHHMH3npaue ua e<f>eKTa ua CBHBaue 3a npaKTnqecKn 

npHJIO)I(eHH~. 

Ha 6a3aTa ua nocTI1rHaTnTe pe3yJITaTI1 n 3HaHI1~ B o6JiacTTa ua a~cop6u.n~Ta e 

H3CJie~BaHO OT~eJI~HeTO Ha JieKapCTBeHH BemeCTBa OT KancyJIH (Tpy~OBe 38, 39 H 5J). 

¥13nnTaun ca MaTeMaTnqul1 Mo~eJII1 ua H3CJie~BaHHTe npou.ecn np11 uecTau.nouapun ycJIOBH~ 

(MO~eJI Ha TaHaKa) H KOe<fJHU.HeHT Ha MOJieKyJI~pHa ~H<f>Y3H~ 3aB11Cem OT KOOp~HHaTHTe 11 

BpeMeTo. He e ~cuo KaKBa e Ta3H 3aBHCHMOCT. 

EKcnepnMeHTaJIHO n TeopeTnquo ca H3CJie~BaH11 paBHOBecl1eTo 11 K11HeTI1KaTa ua 

MHOrO-KOMflOHeHTHaTa a~cop6U.H~ Ha HOHI1 Ha Te)I(KH MeTaJII1 B HenO~BH)I(eH 11 <f>JIYI1~113HpaH 

CJIOH ua cop6euTa (Tpy~oBe 25, 27, 28, 30, 31, 24 11 45; nocJie~HI1Te ~Ba Tpy~a ce 

npHnOKpHBaT). flOKa3aHO e, qe 1130TepMaTa Ha JlaHrMIOHp Oni1CBa HaH-~06pe paBHOBeCI1eTO. 

Pe~bT ua a~cop6u.nouun~ Kanau.nTeT no OTHOIUeHI1e ua pa3JIHqHHTe H3cJie~BaHI1 tioun e 

Pb2+>Cd2+>Cu2+>Zn2+. ¥13ni1Taun ca 5 MaTeMaTnqun Mo~eJia c pa3Jinqua CJIO)I(HOCT no 

OTHOllleHHe Ha npeHOCHHTe MeXaHH3MH (~n<f>y3H~ B nopHTe Ha COp6eHTa, no nOBbpXHOCTTa 

My, noph03HOCTTa ua cop6eum, npoMeHJII1BH napaMeTpn B Mo~eJia). OpecMeTHaT e 

~n<f>y3noueu Koe<Pnu.neHT c e~nu nop~~bK no-roJI~M OT npneTnTe 3a Tequa <f>aJa (TPY~ 34, 

OKOJIO I 04 cM2/ceK). C noMomTa ua Mo~eJia ua Be6ep-Mopnc ca npecMeTHaTn cyMapun 

~H<f>y3HOHHH KOe<fJHU.HeHTH, 6JIH3KH ~0 Te3H 3a e~HOKOMflOHeHTHH CHCTeMH. 

3uaun~Ta n onHThT B o6JiacTTa ua a~cop6u.11~ ca npeueceu11 B 6uomexno;wzu'IHU 

U3CJleoBaHUR (Tpy~oBe 24, 26, 35, 36, 57, 58). 113cJie~Baun ca npou.ecnTe ua pacTe)l( ua 

M11KpoopraHH3MH, HM06HJII13HpaHH B U.eJiyJI03HH HOCHTeJII1 (24, 57, 58), 6110COp6I.J.HHa Ha 

Ka~MHeBH HOHH (26, 35), 611o~erpa~aU.H~Ta Ha <f>eHOJI OT KOBaJieHTHO-CBbp3aHH KJieTKH (36). 

Yqy~Bam e ycTaHoBeHH~ <f>aKT, qe HM0611JIH3HpaHHTe KJieTKH HMaT no-BHCOKa cneu.n<f>Hqua 

CKOpOCT Ha paCTe)l( OT CB060~HHTe (24). 

J13CJie~BaHH Ca eKCTPaKU.HOHHTe npou.ecH Ha 6nonpo~yKTH OT npHpO~HH 113TOqHJ1U.H 

(6HJIKH) B Tpy~OBe 21-23, 42, 43, 46, 56). 

Han11u.e e H3CJie~BaHe ua Macoo6MeHa 6 nemomonoBu me'lnocmu npn ~o6pe 

~e<f>nHHpaua reoMeTpH~ (poTHpam ~HCK 11 Teqeu <f>HJIM) (TPY~ 37). PeiUeHH ca ypaBHeHH~Ta 

Ha ~BH)I(eHHeTO 3a CJiyqa~ Ha CTeneHHa TeqHOCT H ca noKa3aHHH Bb3MO)I(HOCTHTe 3a 
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noswwasaue ua Koe~w~weuTa ua Macoo6Meu npw nouw*asaue wu~eKca ua Teqeuwe H 

noswwasaue o6opomTe (cwuepmqeu e~eKT). TyK me oT6ene*a, qe poTwpamw.s~T ~HCK ue e 

nO~XO.l1:.Sill..{a CHCTeMa 3a H3CJ1e.n;saueTO Ha XH.n;po.n;HHaMHKaTa H .l1:H~Y3H.SITa B CTeneHHH 

TeqHOCTH npH pOTa~HOHHH TeqeHH.SI. 

B nocne.n;HHTe ro~HHH uapacTsa HHTepecbT KbM npwno*eHHeTo ua uauo-MaTepwanw 

(s qacTHOCT ua MeM6pauw c uauo-nopw) 3a pa3J1H'-IHH cnyqaw. Ha Te3H ~enw ca nocseTeHH 

H3cne.n;sauw.s~Ta ua .n:o~. U,w6paucKa c uen ce.rte«mu6no U36JlU'lane u paJOe.rtRne na 

6uoJIOZU'-IIIO aKmU611U Bew,ecmBa OT pacmTenuw cypoBHHH (Tpy~ose 41, 43, 47, 48, 50, 56, 

57, 58, 60-63). Tpy.n;ose 41 H 49 ca 0630pHH CTaTHH, ny6J1HKyBaHH B qy*~H H3,n;aHH.SI H e.n;ua­

B cnwcauweTo ua XTMY (50). 

4. 0Tpa)Keuue ua uayquuTe ny6JIHKauuu ua Kau.n;u.n;aTa B O'hJirapcKaTa u 
qy~ecTpauuaTa JIHTeparypa. 

Bbpxy uayquaTa npo.n;yK~H.SI ca 3a6en.s~3auw 193 QHTaTa, KaTo h-~aKTOpbT e 8, a G-

~aKTOpbT e 12,6. U,wmpauw ca 30 OT Tpy.n;oseTe. Hau-Muoro QHTaTH (56) ca 3a6en.s~3aHH 

Bbpxy Tpy.n; 18 (Simeonov, Tsibranska, Minchev, Chern. Eng. Journal, 73, 255-259, 1999). 

CTOHHOCTTa Ha h-~aKTOpa OTrosap.SI Ha CTOUHOCTHTe 3a KaH~H.n;aTHTe 3a npo~ecypa no 

XHMHqecKH uayKH. AsTO~HTaTH ue ca npe.n;cTaseuw. 

CpasueuweTo uayKo-MeTpwquwTe .n;auuw ua Kau.n;w.n;aTKaTa c H3HCKBauwna s 

MeTO~HKaTa 3a H3pacTsaue ua yqeuwTe B HHX-EAH noKa3BaT cne.n;uoTo, BH* Ta6nw~aTa. 

CpaBHHTenua Ta6nwua 

TIOKa3aTeJI!H3HCKBaHH.SI MeTo.n;HKa Kau.n;w~aT 

Epou ny6nwKa~HH cne.n: .n;o~euTypa H 20 43 
.Z:.OKTOpaHTypa 

OT T.SIX 6pou cTaTHH s cnwcauw.s~ c 11<1»0.5 7 10 
Epou ny6nwKa~ww o6mo 40 63 

Epou cTamw s cnwcauw.s~ c 11.<1»0.5 o6mo 12 14 
06m 6pou uwTam 50 193 

ToqKw no peumurosaTa cwcTeMa ua HHX 92 99.9 
TyK rp.s~6sa ~a ce OT6ene*H, qe B MeTo.n;wKaTa 3a o~euKa ua pa6oTaTa ua yqeuwTe s 

HHX ce B3HMa no~ BHHMauwe H nwquw.s~ ~wuaucos npwuoc ua Kau~w.n;aTa, KOHTO ce oTqwTa c 

.n;o 70% OT c6opa ua ToqKHTe, nonyqeuw OT Hayqua .n;euuocT. PeumurbT ua .n:o~. Qw6paucKa 

e H3qHCJ1CH Ha 6a3aTa Ha TOqKH, nonyqeHH CaMO OT uayqua .n;eiiHOCT. 

OT H3JlO*eHoTo ~OTYK ce sw~a, qe uayquaTa npo.n;yKQH.SI ua .n:ou. Hpeu Qw6paucKa­

QseTKOBa HanbJlHO OTrosap.SI Ha H3HCKBaHH.SITa 3a 3aeMaHe Ha aKa~eMHqHaTa .l1:Jlb*HOCT 

«npo~ecop» no TipaBHJlHHKa ua EAH H TipaBHJlHHKa ua HHX 3a npHnaraue ua 3aKoua 3a 
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5. Jluquu oneqaT JieHHH ua peQenJenTa Ja KaHJJ:HJJ:aTa 
11MaM npeKH BneiiaTJleHH}I 3a KaHJJ:HJJ:aTa OT MHOfO fOJl:HHH OT CbBMeCTHaTa pa60Ta Ha 

1111X H KaTe.D.paTa ,11H)!(eHepua XHMH}I" npH XTMY, yqacTHeTo HH B xayiiHH cpopyMH H OT 

pa6oTaTa no JJ:BYCTpaHHOTo HH CbTPYJl:HHIIeCTBO c YHHBepcHTeTa B Tyny3a, <l>paHQH}I. 3a 

MeH T}l e H3KJIIOlfHTeJ1HO epyJJ:HpaH, cepH03eH H eTHIIeH lfOBeK. 11HCTHTYTbT no HH)!(eHepHa 

XHMHH npH I>AH !Qe cneqeJlH OT HeHHaTa pa6oTa. 

6. 3aKJuoqeuue 

061QoTo sneiiaT.TieHHe cne.D. nperneJJ:a ua uayquaTa npoJJ:yKQH}I ua .Jl:OU, IJ,H6paHcKa e 

qe T}l e H3MHHaJ1a )J,bJlbf nbT Ha pa3BHTHe CJleJJ: npHCb)!()J,aHeTO Ha HayiiHOTO 3BaHHe 

«JJ:OQeHT» H 3HalfHTeJ1HO e o6oraTHJla CBO}!Ta MeTOJl:HIIHa nOJJ:fOTOBKa 3a pernaBaHe Ha nO­

CJlO)!(HH uayiiHH npo6neMH. HanHue ca B3aHMO.D.eifcTBH}I c yqeuH oT JJ:pyrH o6nacTH 3a 

pernaBaHe Ha HHTep-)J.HCQHnJlHHapHH 3a)J,alfH. BCHIIKO TOBa 03HaiiaBa, qe HayiiHHTe KaiieCTBa 

H HeHHaTa KOMneTeHTHOCT !Qe 6b)J.aT OT nOJ13a 3a pa3BHTHeTO H HanpeJJ:bKa Ha J1HCTHTyTa no 

HH)!(eHepHa XHMH}I npH I>AH no HOBa aKryaJ1H3HpaHa HayiiHO-H3CJle)J,OBaTeJ1CKa TeMaTHKa .. 

flopaJJ:H TOBa y6e)J,eHO npeJJ:naraM Ha flOIIHTaeMOTO )!(ypH JJ:a OJJ:06pH KaHJJ:H)J,arypaTa 

H 3a npocpecop B 11HCTHTYTa no HH)!(eHepHa XHMH}I npH I>AH. 

Cocpm1, 27 asrycT 2014 r. PE~EH3EHT: ~ 

~0 H. JieWKOB) 
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