
Ha AncepTaUHOHeH TpyA 3a npncb)KAaHe Ha Oopa'loBaTe,'lHaTa H HaVqHa CTeneH AolilOp

ts o6nacr Ha Bhclue o6parosaHne 4. llpnpoAHh HayKh. MareMart'tKa n IlHrfopuarhKa

npocpecr,rona[Ho HaltpaBJ'reHr..le 4.2. XunanqecKn HayKL.l. AoKTopct(a npofpaMa Opraunuua xHMl4t

or npo$. qxH Ba"repllii Xpucroe Xpucroe. flpetce,qare-l Ha HavtlHoro ]I(yph H HayrleH

p bKouo:lh reil

Cr,c 3aroBe1 Ne PA-16-194110.10.2017 r. Ha Perropa Ha LLlyveHcrnt yHI4Bepcnrer

..Enucron KoscrasrnH flpec.lascxn" (LLIY) cbM onpete.reH 3? t1,'leH. a Ha nbpBOTo 3ace.llaHI4e Ha

)t{ypr4To ct,ll nl6pau 3a npe.lcelarcrr. Ha }lavqHoro )t(ypn 3a ochr}'ptBaHe Ha npoue.qypa 3a 3aulura

Ha AHceprauHoHeH Tpy.l na reua "( luutt( i u l)L'Lu;tltnt ttu c.tcKt'tlporpu.trrtt tll.tti.Lu3LtLltttt u ttcl

qt.tK.lot,t3o-vepu3atlun Ltu I -cf oc$opt,r.tupctHLt 3-(ct- u p-xudlto^cLt-3(l.vecmeuu)-arcuf' 3a

npn4o6ueaHe Ha o6paronare,rHara H HayqHa creneH aol(Top e o6,'Iacr Ha BI4cIrle o6paroaauue 4.

IlpnpoaHn H?yKHr MaleMa'TUKa H nHsopnraruxa. npo(tecnoHeuutl HanpaBneHhe 4.2.

Xnir.glqecxg Ha-yKll- ;loKTopc!(a nporpaMll OprauuuHa xl'tMltq. Aarop Ha,fuceprauhoHHhq rpyn e

ac. Xacau Xacauoe XacaHoe - pe1oBeH ^1or(ropaHr no OpraunqHa xlrMht t(bM KareApa ..Xhvnq".

XacaH XacaHoe e 3aBbprlr.rr tshcrre o6pa:oeaHre c OI{C 6aranastp els Qaxy,rrera no

npnpo,qHr.r Ha\Kri Ha LIIV. cneurJaiHocr .-liuo,rtort4fl It xhMt4fl npe't 2008 ro,t. Ilper 2010 ro,r.

3aBbprrrBa Marhcrt,pcKara nporpaN,ra Io OpraHn,rHa \uMHq B ct'urt{q \/HHBepchrer cbc 3ailluTa Ha

llhnJrtoMHa pa6ora Ha reMa: "CnHret H peaKrlrili Ha eneKTpocfra-nHa IIuKna3alllls Ha auSeHH,'l 3-

veru,r-1.2.4-nenrarpueHhn QocQr.ru oKca.q" non Moe HayqHo pbKoBoAcrso. Or M. Mapr 2014 ro.u.

e peAoBeH AoKropaHr B Ilor(TopcKa nporpaMa no OpraHrttHa xhMl4e ct'tuo noA Moe pbKoBoncrBo

Karo or l\,1. Mapr Ta3'l roxrHa e orllhcreH c frpaBo Ha 3aulhra. HagHa'leH e'la ac?lcreHT tto

OpraHnuHa xhMr4e B r(are.lpa..Xuvns" Ha {Dary,rrera flo npt4poAHtl HayKI4 Ha LLIY rlpe3 M.

cenreMBpr4 2016 roa.

OcHoeun re qejrH Ha Hacrotu{ara jlnceprallhg cil cjle,rlH}4 fe:

l) C't3.lasaHe Ha y',lo5Hr.r h BucoKoce-:leKrHBHh Me'roxn la cHHTe'l Ha 3-(cr- L1I\L1 B-

xHApoKc14arrxu,r)a,reHQoccpouarn 14 a,leHhr rpoc$nu oKctr.lx cl,c 3alrHTeHa lt He3atuilTeHa

xulpoKclz.qHa fp),Ia c B-b']Mo)t(HocTh 3a Bap].rpaHe Ha 3ai\lecThTennTe KaKTO B a-leHoBaTa cHcTeMa-

raKa h n-sn cpocrpopHara (lyuxurra;

2) l4rc,'releaHe Ha peaKllt4nre Ha nolvqeHr.rre 3-(u- a,rn B-xa,tpoKchaJIKhjl)a,reHdloc$oHaru L4

aleHr.t,.t rpoctf nH oKcnrn c pa3nHLrHr.l eneKTpo0rz,rHu peareHTl4 c or;Ier rtpoyqBaHe Ha



Bb'lMo)l{HocTH-fe H OfpaHhLreHnnla Ha npoTt4LlaulaTa IIhKjil4.taunt c KoHKypeHt.HoTo yLlacTHe Ha

e,lHlrra nlusvt rp)'rara (l),r urqur.r. cBbprziHh c areH()Bara cHcTeMa:

3) [4';crelBar]e Ha peaFiuHht'e Ha uhKnoh30Mep143auufl Ha chHre3hpauHre 3-(a- u,rn 0-

xHApoKcHa:rxn,r)a-leucpoccfoua'rrz A aJreHtit rfoccpaH oKcHAH npn B3afiMolefrc'rene c fiour Ha r. H.

MoHerH14 Merarth (Ag. ALr. Cu. Ni. Sn. Al. Zn. Pd n Pt).

1) I43cre,f eaHe Ha 6roloruqHara aKThBHOcr Ha {ocQopr.r,rr.rpaun 3-(a- Att4 B

xH.lpoKcha-lxr-r.r)a"rcun Lt Ha npo!\'KTHTe Ha rflxHara elexrpoQn,llta uuKr'rr.{3auht 14 Ha

uh K,.ro14 3oMep r43aun r.

Mora la Kaxa y'6egeHo. qe ac. XacaHoe ce cnpaBh orrilLlHo c nocraBeHaTe uenu H Karo

r4,trccrpaune Ha ro'lt4 dlaxr. N,lr)r-al J.a ce nocoLrar creAHHre HavqHil,qocroiiHcl'Ba Ha rficepra\Ae,ra..

o (lt'rta,leH e Mero.l la Ic)r'tvLraBaHero Ha i|1oc1|;oprz-'rnpaHn 3-(cr- v:trl 0-

xhfpoKcn&qxnLr)a-leuh ct'c 3aulureHa xLJ.lpoKo4JHa rpy'na qpe3 B3auNloteiicrsne ua (rerpaxhfpct-

2H-nrzpaH-2-z,roxcn)-arKhHOrr.l c rnMerr.r,r x.;ropocpoc$Hr Arru;lnrpeuu,r x,ropo$occpuH B

npHc-bcrBlle Ha opfaHuLtHa 6a:a c Mex(laHHo o6pa3yeaHe Ha rlporraprhnoBH $oc$nrr.r vru

$oc$nnraru. Konro cnoHraHHo rbpnqr f 2.3]-cran',tarporrHa nperpyn14poBKa Ao )r(eJ'raHhre

cpoccpopn,rnpanra i-(cr- A:tv B-xrirpoxcua,rxn,r)aneHn cbc 3a[luteHa xhjlpor{chjlHa rp}na.

Ceanquefo:aulurara Ha xH,:lpoKchi'rHara rp)-na ce oc-buecrBsBa B elaHOr'r B nphcr,crBne Ha PPTS

^to cr,orBelHr.rre QocQopn"rrnpaHu 3-(cr- lur.r B-xu:tpoKcllaJKh-t )a,reun:

. h:clereaHH ca peaKrluHre Ha cpoc0opllnHpaHLjre 3-(u- utu B-xnlpoxcnanxul)a.leHh cbc

3auHTeHa il He3aur.{TeHa xH.fpoKch_rHa fpyna c er'leKrpo(fiutnu peareHrh xaro c1;rtf1p}4n xJopht.

6pov.5eureHc1,-rtfeHrz:r x-[oph^] a 6es:eHcereHeHv,'r xnop]r.r. Vcranogeso e. Lre pearur.14re

npoTHrraT eAHOTHf]Ho- LIC3aBHCZ\4O Ot- TOBa jliL'lH xH.]pOKCh,lHaTa r pyna e 3altlt4 TeHa ALy,

He'la[lHTeHa. [lo-ayqasar ce xerepouHKreHl.i Hjrh HeHacr4TeHr{ ar]hKreHH cbeAr.iHeHhr B 3aBr4cr.rMoct

or Bh.qa Ha 3aMecrHrer'Il4re nph rpocooprzruara rp),Ia. fIoKa3aHo e. Lle xanofeHnpaHero.

cyn$eun,rr.rpaHero h cereHer{Hr't14paHero Ha 3-(cr- vrt4 B-xuaporcna,rxa,r)a,reu$ocdlouarnre

[poraqar c aHXhMepHo clteilcrBhe Ha cbceAHara $ocQouarHa rpyna Karo Br,rpeuleH uyx,reorpu,r

c 5-enclo-tt'ig unx;rN:aur.ls l.{ n()-tvrragzrHe ua 2.-5-luxr,tpo-l-2-oxcacpoc(to,r-2-oH14. a peaKunl.{Te Ha

3-(n- rz.;rra B-xnlpoxcna.JrKh-ir)a,reHz-r QocQrau oKchlure c ejreKTpoQn;rHu peareHTfi nporuLrar

xe.\to-. pe?uo- v L'ntcpcoce,reKrhBHo c o6pa:yeaHe Ha (16)-a-lxenra,r Qoc$nH oKcHAh. flpogyrrlrre

ca pe3\,lrar or Ilpncbe!HHffBaHe Ha e,'reKTpod)r4nHr49 peareHT flo 2.3-teofruara Bpb3Ka Ha

al-'leHoBa'ta cHCleMa. IIpel,lo;tceu e BeposreH peaKuhoHeH MexaHHtbM Ha B3ar.{MoAeilcrBhero Ha

tpocQopr.r:rnpar{Hre 3-(ix- rz:rn 0-*reponctaarKhn)axeHH c ereKrpoQn,rHr.r peareHrr.l. BK.rK)qBau_t



Me)K,]hHHo o6pa:vnaue Ha llHKllLlqHH oHHeBn (5-:rcrpouneez. Spor'tt'runeeH. THt,tpaHLjeBn hlru

ceneHnpaHLleBn) iroHu. Ilocletuu'rr- r'bpne'r ilr4Ka Ha BbrpeLLlHt4e u1rcleo(tn,l- BO.leua .1o

nporr4LraHe sa 5-cntlo-lr'ig urx-'rn3aur4fl c o6pa3yBaHe Ha 2.5-nhxuApo-1.2-orca$ocipo,rra Anv arata

Ha BbHruHr4r uyx.:-reo$Hn Ao nonyLraBaHe Ha (18)-2.3-aayxru.

o !4lc,re.leaHLj ca peaKl(t4r4Te Ha tlhK,'loh'loMept4gauAA Ha cpoc0opr.l.lrapaHure 3-(ct- u,'rrz B-

xh.lpoKcharrcn.lr)a.]tenn c Ka-rajtLlt-r..lLIHoTo )'rtacthe Ha tioH14 Ha r. H. MOHeTHh Mera-lH. YcraHoeeHo

e. Lre B'bB BcHrrKl..r cnyqan ce ocbulecrBqBa cndo-ararca Ha xnApoKcHJ'IHara l-pyna c o6pa:ysaHe Ha

cborBerHhre ur4K-q14qH14 h3oMeph. Ilnrc,ron:ovepr43aut4tra Ha $ocrfoprz,'lrapaHhre 3-(a-

x14.lpoKcnil,txnr)alerrn Iporl4r{zr xaro ,5-crrlo-lt'ig Itpouec c no-tvttaBaHe rra 2-rpoctpoprz;r-2..-5-

lurrzapoQ_v-paHil. a Qocrloph,tupaHL1re -3-(p-xra,rpoxcna-irru;t)areHn -laBar 2-QocQopu.r-5.6-

arzxnapo-2 H-nvtpaun Karo pe3ynrar or 6-cndo-trig npouec. llpeA,roxteHa e BepoerHa peaKquoHHa

CXeMa Ha ULjK,tOh3OMeptr'laUhflTa. BKJ,'lK)LlBaUIa (ni()-ATaKa Ha Xh.lpoKCI4nHaTa fpyna nO

TepMrdHa-rHur ('l -alor\,1 Ha a-lertoBara cHcreN'ta:

. B pe'tyrrar Ha npoBeIeHHre n3c,reABaH4r ca chHTe3HpaHh. H3ontlpaHA 14 npeqt4creHil

Ko,,roHHo xpoMarol'parpcrrz 14 oxapaKrepyBlpal:alH-. l-C-. tlP-qMP- u l4rl-cnercrparflHo J4 rtost -

Heonl4CaH14 B nl4TepaTypaTa. XeTepOIlhKneHH 14 HeHAChTeHIZ aUHKneHU CT,eAhHeHnt:

o [43c,,rej,eaua e 6to-ror r.rLtHara aKrhBHocr Ha HtKOLT o-f c14Hre']HpaHtITe cfoccfopurllpaHu 3-

(u- uitn B-xulpoxg.littKl4jr)a,reHn H Ha qacr o'r npojl)/KTnre Ha rqxHara e,rexrpoQtl.lHa uI'IKr'lu3auut

14 Ha uhKJ'tor.r3oMeph3aqng. VcraHoBeHo e. qe h3creABaHhre cbe.t,HHeHnt npoqBtBar 6uolornqHa

aKTuBHOcr npH ulhpoK crreKrl,p or rraroreHHli Mr.ilKpoopfaHfi3Ml.'r. B toeeqeto or cnyr{auTe ra3l4

aKThBHocr e no-xo5pa lllh noHe cbnocratsh\.{a c r4'lfloil'lBaHhle 3a KOHrpona aHrn6uorruu.

Or cnoveHarolo no-rope craBa rcHo- qe AHcep-faufiqra cbjlbplt(a ophrt'lHalHh HayqHH

pe3ynrarh h rrpr4Hoct4- KorzTO hMar BHcoKa croiiuocr Lr ca nocrhfHaru qpe3 noAXoAtLIrI4 MeroAI4 11

norxoAy. [racep'rauuoHHHflT Tpy,l noKa3Ba. qe AoKTopaHr Xacanos fipnre]I(aBa raAl,r6o'reHl't

TeoperhqHh'lHaHl.rq n npoQecuoHililHr,l YMeHllq Karo,feMoHcrphpa KaqecrBa h yMeHus no

Hayqputu cnellr4elrHocr OprauaqHa xr4MhR. Br.o4la ce. t1e ac. XacaHoB e vcBol4n h ycneuHo

npuJ'lara e pa6orara cH c:bBpeMeHHu MeroAH 3a chrIre3 14 L{3cneABaHe Ha opraHHqH}4 c},eAnHeHI4t. T.

e. r43r'br'rHeHh ca t4 o6pa:oearerHhre lle-lH Ha loxTopaHTvpara.

florHaeat\r -tt4rlno Xacarrog oue ol cr\.leHTcKrlre Mv [o,fnHH 1,1 otllc or r()raBa c-bM Bneuar-leH

or HeroBala tll 3r4Brll.ltsoc't-'rp),lo,rxt6re il yct,p.lfie. Toii ;auturtl c or-ittltlne -lHnJoMHa pa6ora s

Marncr-bpcKala rrpofpa,r,ra. u:pa6oreHa noA Moe HayLIHo pr,KoBoAcrBo npe3 2010 r. I4crant Aa

noAqeprar oure HsKoH or KaqecrBara. Kor4To npHTe)r(aBa AoKTopaHT XacaHoe. Toil e,'Irc6onhreH.

vqeHolroshe H pa6orocnoco6eu. Ka(lecrBit. r{ohro ct,lleraH}.{ c to6pa reopert'lqHa A

,)



eKCrepHMeHTarHa lloiforoflKa H JtK)6oB KbM xr.iMi4rra ca HanpaBnnh ac. XacaHoB MHoro Ao6-sp

ylleH, cnoco6eH Aa npoBe)KAa Ha BI4coKo HhBo daMocrosreJ'rHa HayLrHa pa6ora B o6nacrra Ha

opfaHULrHHr chHTe3. Pa6orara no .{hceprauhrra e u3BT,pueHa !06pocr,BecrHo h caMocroqrerHo.

flpH nrnr'lHeHIre FIa ia,laLrLrre no rhccfirauHrra. AoKTOpaHr Xacauoe npoqBH :aAt,.;-t6o.reHocr 14

o-troBopHoc'r. cb3Frare,teH noAXoA. anr6huhq u eurypna:rnr.

Pe:y,rrarure. nocrl'{rHarh B AlzceprauuoHHr.rr rpyA, ca orpa3eHh B ceAeM HayqHr4 crarHn, or

Kol4To XBe ca ny6,raxyeaH14 B Cfll.icaHve c rzrranaxr{QaKrop" rpu s perfepr.rpaHH cn14caHl.s v ABe

crarutl - s c6opunuh or roKnaAH Ha xoHcpepeHrlrjq. orner.raraHu B nbJ,teH TeKCT. 3a6e;rs:auu ca aBa

IlI4Tarh. ecrecrBeHo Ha crarhg-ta" ny6,rr4xyBaHa B fleleroul]nt ('hem. OceeH ToBa. ac. Xacauoe 14N,{a

yqacrl4t c 6 AoK,'Iarla Ha HaqlloHa[HI4 HaylrHt4 $opyH.lu. Toea HanxB],pnq H3LrcKBaHHflTa Ha

{Daxy,rrera tto nphpoitHu HayKrl ua IUY 3a jlhcepraUr.{oHeH rp}.f.

Bcuqxo Ka3aHo tro-lope Me Mon4Br.rpa,la AaNt 6e: ro;re6aHhe flo,ro?{ture!.rHa oueHKa3a

npoBeAeHoTo h3cneABaHe. nocTI4fHarl.rre pe3ynraTh H HayqHH npr4Hoctz H npelnafaM Ha

noqhraeMoro HayqHO x(ypu Aa trpncbAu o6pa:osalenHara h HayLrHa creneH AoKTop Ha ac. XacaH

XacaHoe Xacasoe s o6,rac-r Ha Bhcue o6pa:qsaHne: 4. flpnpolun HavKn. NtareMarhKa Lr

nHQopttarnxa. nporpecuoHanno HanpaB,reHne 4.P. Xuvuqecxu HavKl.t- lor(ropcKa nporpaMa

OpraunuHa xtAMAs.

21. 11.2017 r.
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