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no KOHKypca 3a nonyqanaHe Ha HayqHoTo 3BaHHe ,,l],ou.enT" 3a HY)K.LJ:HTe Ha na6opaTopmi 

,ITpeHOCHH npou;ecH B MHoro<l>a3HH cpe,n:H" KbM l1HCTHTYT no HH)l{eHepHa XHMH», EAH 

Peu.en3eHT: ,!J.OIJ.. }1.-p KoJinmKa I.J,eKosa, l1HcTHTYT no MHKpo6HonorH» ,CTe<l>aH AHrenon"-

EAH ' 

Ha 08. 07. 2014 r. B .z:I:bp)l{aBeH necTHHK 6p. 56 e o6aneH KOHKypc 3a ,,n:ou;eHT" 3a 

HY)K.lJ:HTe Ha Jia6opaTOpH» ,ITpeHOCHH npou;ecH B MHOfOtPa3HH cpe,n:H" KbM l1HCTHTYT no 

HH)l{eHepHa XHMH» - EAH. Ha T03H KOHKypc ce »B»Ba e,n:HHCTBeH KaH.LJ:H.LJ:aT }1.-p MaKCHM 
Hsauos lioHnos, acH:cTeHT B Cbll(aTa na6opaTopH». 

DEPCOHAJIHH ,l],AHHH 3A KAH,l],H,l],A T A 

• 
MaKCHM l1BaHOB Eo»HOB e po.neH Ha 22. 02. 1973 · r. B rp. Co<l>H». I1pe3 1989 r. 

3aBbpnma cpe,n:HOTO cH o6pa3oBaHHe B AHmHiicKa e3HKOBa rHMHa3H»- Co<l>H», a npe3 1990 r. 
H mMHa3H» ,MapH» KIOpH" B rp. qHKaro, CAIIJ;. I1pe3 1990- 1991 r. e cTy.neHT no <l>H3HKa B 

l1JIHHoilcKH» TexHonomqeH HHCTHTYT B rp. qHKaro, maT l1JIHHoiic, CAIIJ;. ripe3 1995 r. 

3aBbpnma BHciiieTo CH o6pa3oBaHHe BbB <DH3HqecKH» <l>aKynTeT Ha CY ,CB. KnHMeHT 

OxpH.LJ:CKH", cneu;HaJIHOCT <l>H3HKa, CbC cneu;HaJIH3aU:H» ,<DH3HKa Ha TBbp,n:oTo T»JIO H 

MHKpoeneKTpOHHKa". OT 1997 .no 2003 r. e acnHpaHT B yHHBepCHTeTa Ha HoTpe .ll:aM, maT 

l1H,n:HaHa, CAIIJ; B KaTe.npa no <l>H3HKa Ha KOH.LJ:eH3HpaHaTa MaTepH». Ha 18. 03. 2003 r. 

nonyqana o6pa3oBaTeJIHaTa H HayqHa cTerreH ,,n:oKTop" no ,n:HcepTau;HOHHa TeMa: ,Onpe,n:eJI»He 

aTOMHaTa CTpyKTypa Ha nOBbpXHOCTHH If o6eMHH MeTaJI-OpraHH:qHlf KOMnJieKCH qpe3 

peHTreHOBa cneKTpocKonH»". OT 2003 .no 2006 r. e cneu;mum3aHT B I1HcTHTyTa no eKoJiorHqHH 

H3CJie,n:saHH» KbM HauHoHaJIHa H3cne.nonaTencKa na6opaTopmi B AproH, maT l1nHHoiic, cne.n 

KOeTO cneUHaJIH3Hpa e,n:Ha fO.LJ:HHa B J1HCTHTYT no MOJICKYJI»pHa eKOJIOfHSI, l1H)l{eHepeH 

<l>aKyJITeT no eKonomqHH HayKH, YHHBepcHTeT HoTpe .z:I:aM, n~aT l1H,n:HaHa, CAIIJ;. 

HayqHo-H3CJie.nosaTencKaTa MY pa6oTa e csbp3aHa c H3cne.nnaHe Ha a.ncop6u;H»Ta Ha 

consaTHpaH Cd KbM noBbpXHOCTHTe Ha KJieTKH qpe3 peHTreHona cneKTpocKonH». OT MapT 2007 
.no <l>enpyapH 2014 r. pa6oTH nocne.nonaTeJIHO KaTo <l>H3H:\ B Jla6opaTOpH» no HH)l{eHepHa 

XHMnqHa <l>H3HKa KbM XHMHqecKH <l>aKyJITeT Ha CY, rnaneE acHCTCHT B KaTe.npa ,<DH3HKa Ha 

TBbp.LJ:OTO T»Jio n MHKpoeneKTpoHHKa" KbM <DH3HqecKH» <l>ar<ynTeT Ha CY H maTeH <l>H3HK B 

Jla6opaTopH» no MOJieKyn»pHa eKonorH» KbM l1HcTHTYT no G!-roJiorH» B maT l1JIHHOHC, CAIIJ;. 

OT <l>enpyapH 2014 r. .no cera e acH:cTeHT B na6opaTOpH» ,TipeHOCHH npou;ecH B MHoro<l>a3HH 
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cpe.n:a" KhM I1HCTHTyTa no HH)l(eHepHa XHMIUI, EAH. I1Ma OKOJIO 18 f. HayqeH CTa:>K no 

cneUHaJIHOCTTa Ha 065!BeHH5! KOHKypc. 

MATEPHA~H,ITPE~CTABEHH3APE~EH3HPAHE 

3a HaCT05IID:H5! KOHKypc, aCHCTeHT MaKCHM b05IHOB npe.LJ:CTaB5! 25 HayqHH Tpy.na, OT 

KOHTO 4 HayqHli CTaTHH ca BKJlloqeHH B .LJ:HCepTaUH5!Ta H He. nO.LJ:Jie)l(aT Ha peueH3HpaHe. Bc:aqKH 

HayqH:a TPY.ll:OBe ca Ha aHrrr:a:HcKH e3HK H ca oTneqaTaH.e B peHOMHpaHH )l(ypHarrH, KaTo 

Hanp:aMep Plos Biology (IF = 14,101 ), Chemistry of Materials (IF = 6,400), Environmental 

Science Technology (IF= 5,398), Geochimica et Cosmochimica Acta (IF= 4,385) :a .npyr:a, KaTO 

CaMO 4 CTaTHH Ca no6JIHKyBaHH B Me)l(.LJ:yHapO.LJ:HH :>KypHaJIH 6e3 HMllaKT cpaKTOp. 0cBeH Te3H 

HayqH:a TPY.LJ:a, KaH.LJ:H.LJ:aThT npe.ncTaBa yqacTHe B 25 H3HeceHH .noKrra.na Ha Me:>K.LJ:yHapo.LJ:HH 

KOHcpepeHUHH no noKaHa, Ha 6 OT KOHTO e npe.LJ:CTaB5IID: aBTOp, 1 0 .LJ:OKJia.LJ:a H3HeCeHH Ha 

CeMHHapH no noKaHa, OT KOHTO Ha 3 .LJ:OKJia.LJ:a e npe.LJ:CTaB5IID: aBTOp H 95 .LJ:OKJia.LJ:a Ha 

KOHcpepeHUHH, OT KOHTO Ha 22 .LJ:OKJia.LJ:a e npe.LJ:CTaB5IID: aBTOp. 06ID:H5IT HMnaKT cpai<Top Ha .LJ:-p 

EoaHOB e 78,91, a 6poaT Ha UHTHpaHH5!Ta Ha HayqH:aTe Tpy.nose e 690 . 

.ll:-p b05IHOB e Ha nbpBO M5ICTO B 5 CTaTHH, Ha ~TOpO - B 6 CTaTHH H Ha TpeTO H 

crre.nsamo M5ICTO B 14 CTaTHH. BHCOKH5IT HMnaKT cpaKTOp H BHYIIIHTeJIHH5IT 6po:H UHTHpaHH5! Ha 

HayqH:aTe Tpy.uose Ha KaH.n:a.naTa MH .nasa ocHosaH:ae .ua cq:aTaM, qe npe.ncTaBeHHTe HayqH:a 

pa3pa6oTKH ca norryq:arr:a H cep:ao3Ha qy)l(.LJ:ecTpaHHa oueHKa. 

XAPAKTEPI:ICTHKA HA HAYqHO-H3C~E~OBATE~CKATA H HAYqHO
ITPH~O)KHATA )J:EHHOCT HA KAMMATA 

KaKTO e H3BeCTHO, npo6rreMHTe CBbp3aHH C Ona3BaHe Ha OKOJIHaTa cpe.na qpe3 

OBITa.LJ:5!BaHe Ha OTna.LJ:HHTe npO.LJ:YKTH OT qoseiiiKHTe .LJ:eHHOCTH, C uerr 3ana3BaHe qHCTOTaTa Ha 

npHpO,UHHTe pecypCH (nOt.IBH, no.nnoqBeHH H IIOBbpXHOCTHH BO.LJ:H, aTMOCcpepa), Ca e.LJ:HH OT HaH

cepH03HHTe B CbBpeMeHHH5! CB5IT. 

AHTPorroreHHOTO 3aMbpcasaHe ce 6arraHc:apa OT ecTeCTBeHHTe npouec:a Ha 

,pa3ce:HsaHe" Ha 3aMbpCHTerr:aTe, CBbp3aHH c KpbrospaTa Ha erreMeHTHTe. Tipe3 rrocrre.LJ:HHTe 

.neceTHJieTH5!, IIOpa.LJ:H eKCIIOHeHUHaJIHOTO HapaCTBaHe Ha HaCeJieHHeTO Ha 3eM5!Ta H rrpOMeHH B 

Haq:aHa n:a Ha )l(HBOT, T03H 6arraHc ce Hapyiiiasa BbB see rro.:.rorraMa cTerreH. B Ta3H Bpb3Ka, 

pa3pa60TKaTa H npHrraraHeTO Ha CbBpeMeHHH TeXHOJIOfHqHH peiiieHH5! 3a rrpe.LJ:OTBpaT5!BaHe Ha 

6b.LJ:ell(H eKOJIOfHqHH KaTaCTpOcpH, H3HCKBa 3a.LJ:bJI6oqeHO .LJ:eTaHJIHO n03HaBaHe H MO.LJ:eJIHpaHe 
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Ha B3aHMHOCBbp3aHHTe XHMH~HH, tPH3H~HH H 6HOJIOfHLIHH rrpo:o;ecH, KOHTO BJimHIT H 

KOHTponnpaT KpnrospaTa Ha semecTBaTa, eneMeHTHTe H 3aMnpCHTenHTe B rrpnpo.n;aTa. Tosa 

o6ycnas51 H Ha6mo.n;asaHOTO 6ypHo pa3BHTHe rrpe3 rrocne.n;HHTe 2 - 3 .n;eceTHJieTH51 Ha 

HHTep.n;HC:UHIIJIHHapHH 06JiaCTH B HayKaTa KaKBaTO e 6HOreOXHMH51Ta, K05ITO H:tyqaBa 

<PaKTopnTe, BJIH51emn Ha ,.D:BH)I(eHHeTo" B rrpnpo.n;aTa, KaKTO Ha ocHOBHHTe eneMeHTH (C, Fe, S), 

TaKa como H Ha MHKpoeneMeHTHTe (Cu, Zn, Mo) H Ha 3aMnpCHTennTe (Cr, Cd, Pb, U, As, Te). 

ll3cne.n;BaHH51Ta Ha .n;-p D051HOB ca HMeHHO B o6nacrra Ha MOJieKyAApHaTa 

6HOfeOXHMH51, KaTO ce aK:o;eHTHpa BbpXy H51KOH CHJIHO TOKCH~HH Te)I(KH MeTaJIH H 

pa.n;noaKTHBHH 3aMnpCHTenn, a HMeHHO Cd, Cr, Pb H U AKTYaJIHocrra, rrepcrreKTHBHocrra H 

rOJI51MOTO 3Ha~eHHe Ha Hay~HOTO HarrpasneHHe ca 6e3crropHH. 

OcHoBHa ~acT OT H3cne.n;saHH51Ta Ha KaH.n;n.n;aTa ( cTaTHH N2 7, 9, 11, 13 H 20) ca 

CB'bp3aHH C H3yqasaHeTO Ha MeXaHH3MHTe Ha 6HOCOp6:UH51 Ha Cd H U. l13BeCTHO e, ~e 

MHKp06HHTe KJieT'b~HH CTeHH H MeM6paHH C'b,l1;bp)l(aT B C'bCTaBa Ha H3I}Ja)l(,lJ;aiUHTe fH 

6HOIIOJIHMepH pe.n;H:o;a tPYHK:UHOHaJIHH rpyrrH, ~pe3 KOHTO ce OC'biUeCTB51Ba a.n;cop6:UH51Ta Ha 

pa3TBopetm MHorosaneHTHH MeTaJIHH iioHH Ha rrosnpxHoCTHHTe CTPYKTYPH Ha KJieTKaTa. Tosa 

Orrpe.n;eJI51 H H3IIOJI3BaHeTO Ha OTIIa,lJ;Ha MHKp06Ha 6HOMaCa 3a O~HCTBaHe Ha HH.D:YCTpHaJIHH 

OTIIa,lJ;HH BO,lJ;H,KaKTO H HHTepeca K'bM H3y~aBaHe Ha MeXaHH3MHTe Ha a.n;cop6:UHOHHHTe rrpo:o;eCH 

Bnpxy 6HOJIOfH~HH IIOBbpXHOCTH. Ha 6a3aTa Ha rrpe.n;BapHTeJIHH MaKpOCKOIICKH H3CJie.n;BaHH51 

Bbpxy 6aKTepHaJIHH cycrreH3HH Ha Bacillus subti/is H IIOCTp051BaHe Ha a.n;cop6:o;HOHHH H30TepMH 

Ha Cd H U e pa3pa6oTeH a.n;cop6:o;HOHeH MO,lJ;eJI, crrope.n; KOHTO tPOCtPaTHHTe rpyrrH OT C'bCTaBa Ha 

6aKTepHaJIHaTa IIOBbpXHOCT ca OTfOBOpHH 3a a.n;cop6:UH51Ta IIpH KHCeJIH CTOHHOCTH Ha pH, a 

Kap60KCHJIHHTe rpyrrH y~aCTBaT KaTO JIHraH,lJ;H IIpH HeyTpaJIHO H aJIKaJIHO pH. qpe3 

CHHxpoTpOHHa peHTreHoBa crreKTpocKOIIH51 EXAFS ca orrpe.n;eneHH ocHOBHHTe rpyrrn, 

OTfOBOpHH 3a a.n;cop6:UH51Ta Ha Cd H U rrpH pa3JIH~HTe CTOHHCTH Ha pH, KaKTO H 

MOJieKyAApHIITe CT.PYKTYPH Ha CB'bp3BaHe Me)l(,lJ;y JIHfaH,lJ;HTe H MeTaJIHHTe HOHH. I1pH 

H3rromsaH cop6eHT Bacillus subtilis, e ycTaHoBeHo ~e a.n;cop6:UH51Ta Ha U rrpn KHceno pH ce 

OC'biUeCTB51Ba ~pe3 CBbp3BaHe Ha HOHHTe C tPOCtPaTHH rpyrrH, a IIpH HeyTpaJIHO pH - C 

Kap60KCHJIHH rpyrrn, .n;oKaTo Cd ce a.n;cop6npa c y~acTHeTo Ha Kap6oKCHJIHH rpyrrn rrpn 

KHCeJIHHHO pH H C tPOCtPaTHH rpyrrH IIpH IIO-BHCOKH CTOHHOCTH Ha pH Ha cpe.n;aTa. qpe3 

H3IIOJI3BaHe Ha eKcrrepnMeHTaJIHO orrpe.n;eneHHTe Me)l(.n;yaTOMHH pa3CT051HH51 H cTpyKTypa Ha 

KOMIIJieCHTe e KOpHrHpaH a.n;cop6:o;HOHHH51 MO,lJ;eJI, H3Be.n;eH Ha 6a3a Ha MaKpOCKCOIICKHTe 

H3CJie,lJ;BaHH51 H ca rrpe.n;OCTaBeHH rrapaMeTpH 3a IIO,lJ;06p51BaHe Ha KBaHTOBO-XHMH~HTe 

H3CJie,lJ;BaHH51 Ha CHJiaTa Ha Bpb3KHTe H CTpyKTypaTa Ha a.n;cop6:UHOHHHTe KOMIIJieKCH. Te3H 

H3CJie,lJ;BaHH51 HMaT OpHrHHaJieH xapaKTep, ThH KaTO ca e.n;HH OT IIbpBHTe B Ta3H HayqHa o6naCT. 

IToy~eHHTe pe3yJITaTH .n;eMOHcTpHpaT B'h3MO)I(Hocrra 3a H3y~asaHe Ha MoneKyn51pHH CTPYKTYPH 

IIpH HHCKH KOH:UeHTpa:o;HH Ha 3aMbpCHTeJIH B XH.n;paTHpaHH o6pa3:UH H ,l1;0Ka3BaT ycrreillHOTO 

rrpHJIO)I(eHHe Ha peiHreHoBaTa crreKTpocKOIIH51 EXAFS B eKonorH~HHTe H3cne.n;sarm51. 
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,ZJ;pyrH H3CJie,nBaHHSI Ha ,n-p MaKCHM DOSIHOB ce OTHaCSIT ,na a,ncop6u;HSI Ha MeTaJIH, HO 

Ca CBbp3aHH C H3yqaBaHeTO Ha MexaHH3MHTe Ha 6HOMHHepaJIH3aUHSI, KOraTO 6HO,.TIOfHqHaTa 

IIOBbpXHOCT ce H3IIOJI3Ba KaTO "rna6JIOH", Bbpxy KOHTO ,na 3arroqHe pacTe)l( Ha KpHCTaJIH OT 

pa3TBop, c <j)opMa H Mop<j)onomSI, pa3JIHqHa OT Ta3H orrpe.neneHa OT HaqanHaTa CTPYKTypa. 

HaqaJIHHSIT rrpou;ec Ha KpHCTaJIH3aUHSI BbpXy 6HOJIOfHqHa IIOBbpXHOCT, BbpXy KOSITO Ce 

o6pa3yBaT KpHCTaJIHH 3apo,nHlliH H ce O<j}OpMSI MOp<j}OJIOfHSITa Ha KpHCTaJia He e ,no6pe H3yqeH, 

HO e OT fOJISIM HHTepec IIpH pa3pa60TBaHe Ha TeXHOJIOfHH 3a IIOJiyqaBaHe Ha HOBH MaTepHaJIH. 

Pa6oTa NQ 14 OT CIIHCbKa e IIOCBeTeHa Ha o6pa3yBaHeTO Ha )l(eJie3HH OKCH.D:H B UHTOIIJia3MaTa Ha 

6aKTepHH. C IIOMOIIJ:Ta Ha peHTfeHOBa <j}nyopecu;eHUHSI, aBTOpHTe yciiSIBaT ,na yCTaHOBSIT 

pa3rrpe.neneHHeTo Ha XHMHqHHTe eneMeHTH B KneTKHTe Ha Shewanella oneidensis H .na 

KOHCTaTHpaT, qe o6pa3yBaHHTe MHHepaJIH Ca )l(eJie3HH OKCH.LJ:H. ABTOpHTe IIpaBSIT 

rrpe,niiOJIO)l(eHHeTO, qe Te3H MHHepanH, IIpHTe)l(aBarn;H pe,nyKUHOHHO-DKHCJIHTeJIHa CIIOC06HOCT 

Hfpa5IT Ba)l(Ha pOJISI B aHaepo6HHSI MeTa60JIH3bM Ha MHKp06HHTe KJieTKH. ComaTa TeXHHKa e 

H3IIOJI3BaHa H 3a <j}opMHpaHe Ha HaHoqaCTHUH OT U H3BbH 6aKTepHaJIHH KJieTKH. qpe3 

Kopenau;HSI Ha ,naHHH, OTHaCSIIIJ:H ce .no eneMeHTH, THIIHqHH 3a 6HonorHqHH KJieTKH (P, S, Cl) H 

KOHUeHTpau;HSITa Ha U B o6pa3eu;a, aBTOpHTe rrpe,niiOJiaraT, qe <j}OpMHpaHeTO Ha ypaHOBH 

HaHoqacTH:UH e pe3yJITaT OT B3aHMO,neHCTBHe Ha pa3TBopeHHSI ypaH C KJieTbqHH 6HOJIOfHqHH 

HHlliKH. qpe3 H3IIOJIBaHe Ha 6HOMapKepH H eJieKTpOHHa MHKpOCKOIIHSI e IIOTBbp,neHa 

acou;HaUHSITa Ha ypaHOBHTe HaHoqacTHUH C BbHlliHOKJieThqn:iJ 6aKTepHaJIHH HHlliKH, KOeTO 

H3SICHSIBa MexaHH3Ma Ha o6pa3yBaHeTo HM. Te3H 3HaqHMH pe3ynTaTH ca rro6nHKyBaHH B 

crmcaHHe PloS Biology ( CTaTHSI NQ 15) c HMIIaKT <j)aKTop 14,1 H KbM MOMeHTa ca HaMepeHH 105 
UHTaTa. 

YhBeCTHO e, qe KpbfOBpaTa Ha C B IIpHpO,naTa H pa3rpa)l(,naHeTO Ha pa3TBOpeHH 

opraHHqHH Bern;eCTBa B 6e3KHCJIOpO.LJ:HH IIO.LJ:IIOqBeHH CHCTeMH ce OCbiiJ:eCTBSIBa• qpe3 

pe,nyKUHOHHO-DKHCJIHTeJIHH rrpou;ecH, BO,nern;H ,no OKHCJieHHe Ha C ,no C02, KOeTO Ce H3Bbpll1Ba 

OT aHaepo6HH 6aKTepHH, KaKBHTO ca cyn<j}aT pe,nyu;Hparn;HTe 6aKTepHH, KOHTO CbiiJ:eBpeMeHHO 

pe,nyu;HpaT OKHCJieHH MeTaJIH (Fe
3+, Mn

4+) HJIH S (SOl). B pe3yJITaT Ha TOBa ce Cb3.LJ:aBaT 

pe,nyu;HpamH ycnoBHSI B cpe,naTa, KoeTo OKa3Ba BJIHSIHHe Bopxy TPaHcrropTa Ha MeTanHH, 

MeTaJIOH.D:HH H pa,nHOaKTHBHH HOHH OT 3aMbpCHTeJIH. Te3H IIpOMeHH B CBOHCTBaTa Ha 

3aMbpCHTeJIHTe, KOUTO Ce .LJ:bJI)KaT Ha IIpOMemi BbB BaJieHTHOTO HM CbCTOSIHHe, MOraT ,na Ce 

H3IIOJI3BaT 3a pa3pa60TBaHe Ha in situ 6HOTeXHOJIOfHH 3a oqHCTBaHeTO HM OT IIO.LJ:IIOqBeHH BO.LJ:H. · 

3a Cb3.LJ:aBaHe Ha ycrrelliHH 6HOTeXHOJIOfHH 3a 6HOpeMe,nHaUHSI Ha Te3H 3aMbpCHTeJIH e 

Heo6XO.LJ:HMO ,na Ce H3CJie,nBaT <j}aKTOpHTe, BJIHSieiiJ:H BbpXy o6pa3yBaHeTO Ha IIpo,nyKTa Ha 

pe,nyKUHOHHO-DKHCJIHTeJIHaTa peaKUHSI. Tipeo6na,naaarn;aTa qacT OT CJie,nBaiiJ:HTe H3CJie,nBaHHSI 

Ha KaH,nH,naTa Ca CBbp3aHH HMeHHO C H3CJie,nBaHHSI Ha pe,nyKUHOHHO-QKHCJIHTeJIHH rrpou;ecH, 

KaKTO B Jia6opaTOpHH, TaKa CbiiJ:O H B IIO.LJ:IIOqBeHH o6pa3UH, B3eTH OT 3aMbpCeHH C ypaH o6eKTH 

3a IIpOH3BO.LJ:CTBO Ha SI,npeHO ropHBO. 
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E)l.Ha OT nopBliTe pa60TH no H3yqaBaHe Ha pe,ll,yKQHOHHO-OKHCJIHTeJIHH rrpou;ecH, B 

KOHTO yqacTBa KaH)l,H)l.aTa, e nOCBeTeHa Ha 6HOJIOrHqHHTe MeXaHH3MH Ha OT)l,eJIHHe Ha Cr
6+ OT 

pa3TBOp ( CTaTHH .NQ 21 ). qpe3 ,ll,HpeKTHO H3MepBaHe Ha BaJieHTHOCTTa Ha Cr B XH,ll,paTHpaHaTa 

6HoMaca Ha 6aKTepHanHH BH)l.OBe Bacillus subtilis, Sporosarcina ureae H Shewanella 
putrejaciens, aBTOpHTe ycnHBaT )l,a nOKa)l(aT, qe ,ll,OpH npH JIHnca Ha xpaHHTeJIHH BeiiJ,eCTBa B 

pa3TBOpa, H3CJie)l,BaHHTe BH)l,OBe 6aKTepHaJIHH KJieTKH YCIIHBaT )l,a pe,ll,yiJ;HpaT CHJIHO TOKCHqHaTa 

<PopMa Cr
6
+ .D.O Cr

3
+, KOHTO <PopMa Ha xpoM e cpaBHHTeJIHO 6e3orracHa H B MaJIKH KOJIHqecTBa 

CJIY)l(H KaTO xpaHHTeJIHa )l.06aBKa. 

Cne)l.BaiiJ,HTe pa6oTH no Ta3H TeMa ca no npoeKTH, CBbp3aHH c H3CJie)l.BaHe Ha 

6HOJIOrHqHa H XHMHqHa pe,ll,yKIJ;HH Ha pa3TBOpHMH51 BbB BO)l,a U6
+ )l,O U4

+, KOHTO npH HeyTpaJIHO 

pH e npaKTHqecKH Hepa3TBOpHM BbB BO)l,a. ToBa CBOHCTBO Ha ypaHa e B OCHOBaTa Ha 

pa3pa60TBaHHTe in situ 6HOTeXHOJIOrHH 3a 3a6aBHHe Ha pa3npOCTpaHeHHeTO Ha 3aMopCHTeJIH B 

nO)l,nOqBeHH BO)l.H, KaTO Ce COH,ll,Hpa 3eMHTa HanpeqHo Ha IIOCOKaTa Ha nOTOKa H Ce HH)l(eKTHpaT 

pa3TBopeHH eneKTpOHHH )l.OHOpH. ITo T03H HaqHH ce CTHMYJIHpa pa3BHTHeTo Ha 

MHKp06HOJIOrHqHaTa 06IIJ,HOCT B cpe,ll,aTa, KOeTO Cb3)l.aBa ycJIOBHH 3a pe,ll,yKIJ;HH Ha 3aMbpCHTeJIH. 

Co3)l.a,ll,eHHTe pe.D.yu;HpamH ycnoBHH BJIHHeT H Ha rnaBHHTe eneMeHTH B cpe,ll,aTa (Fe, S, Mn H 

,ll,p.), KaTO e He06XO,ll,HMO )l,a ce B3eMaT npe,ll,BH)l. B3aHMO)l.eHCTBHHTa Ha pe,ll,yiJ;HpaHHTe <PopMH Ha 

Te3H eneMeHTH coc 3aMopCHTeJIH. B T03H acrreKT KaH.D.H.D.aThT H3roTBH H nopBaTa cH IJ;HJIOCTHa 

pa6oTa, KaTo aKTHBHO yqacTBa BoB BcHqKHTe ti eTarrH: OT H)l.eHTa, .D.O )l.H3atiHa Ha eKcnepHMeHTa, 

CaMHH eKcnepHMeHT, aHaJIH3a Ha pe3yJITaTHTe H o<PopMHHeTO Ha CTaTHHTa (,NQ 10 B CnHCbKa). 

Ta3H pa6oTa H3CJie)l,Ba MeXaHH3Ma Ha pe,ll,yKIJ;HH - OKHCJieHHe Me)l()l.y pa3TBOpeHH )l(eJI5130 H 

ypaH 6JIH30 )l.O IIOBbpXHOCTTa. J-bnOJI3BaT noJIHMepHH MHKpoc<PepH C Kap60KCHJIHH rpy~H KaTO 

MO)l,eJI Ha 6HOJIOrHqHa nOBbpXHOCT H )l.06aBHT pa3JIHqHH KOM6HHaiJ;HH OT fe
2
+ H U6

+ H JIHraH)l.H, 

IIpH pa3JIHqHH ycJIOBHH. qpe3 MaKpOCKOnCKH H CneKTpOCKOIICKH MeTO)l.H ycTaHOBHBaT, qe 

npeHoc Ha eneKTpOHH Me)K.D.Y Fe
2
+ H U6

+ ce ocomecTBHBa caMo npH ycnoBHH, npH KOHTo Fe
2+ 

IIOJIHMepH3Hpa Ha IIOBbpXHOCTTa H ce Cb3,ll,aBaT Bpb3KH OT THna Fe-OH-Fe. 

B cTaTHH .NQ 4 OT cnHCbKa, .D.-P noHHOB B KOJieKTHB 3a)l.oJI6oqaBaT H3CJie)l.BaHHHTa CH 

no pe,ll,yKIJ;HH Ha U6
+ )l.O U4

+, KaTO H3IIOJI3BaT MO)l,eJI Desuljitobacterium sp., H30JIHpaH OT 

noqBaTa Ha 6HBIII IIpOH3BO)l.CTBeH KOMIIJieKC 3a ypaH H ycTaHOBHBaT, qe nonyqeHHHT npO.D.YKT He 

e oqaKBaHHHT TepMO)l,HHaMHqHo HaH-CTa6HJieH H Hati-Hepa3TBOpHM U02, a a)l,Cop6HpaH U4
+, 

KOeTO nOKa3Ba, qe pe,ll,yiJ;HpaHHHT ypaH OCTaBa BbB <l>opMa, KOHTO He Ce OTqHTa B MO)l,eJIHTe 3a 

npeHOC. Pa6oTaTa e OT rOJIHM HayqeH HHTepec H e IJ;HTHpaHa 56 n'hTH, BonpeKH qe e 

cpaBHHTeJIHO cKopo ny6JIHKYBaHa (201 0 r.) B cnHcaHHe Environrn. Sci. Technol. B )l.Be 

CJie)l,BaiiJ,H pa60TH .D.-p DOHHOB, B CbTpy.D.HHqecTBO C KOJierH OT .D.PYrH YHHBepCHTeTH, H3CJie)l,BaT 

H orrpe,ll,eJIHT <l>opMaTa Ha U B 6HOJIOrHqHa CHCTeMa OT 3HaqeHHe 3a nO)l,noqBeHH BO)l.H ( CTaTHH 

,NQ 2) H B cycneH3HH OT <l>HHO-CHJIHKaTHHH MaTepHaJI chlorite, yqaCTBaiiJ, B CbCTaBa Ha rroqBH 

( CTaTHH ,NQ 1 ). llony•IeHHTe pe3)'JITaTH H35ICHHBaT MeXaHH3MHTe, orrpe,ll,eJIHIII,H IIOBe)l.eHHeTO Ha 

U B )l.BeTe CHCTeMH H HMaT 3HaqeHHe 3a MO)l.eJIHpaHeTO Ha npeHOCa Ha U B KOMnJieKCHH 
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no,IJ,noqseHH cpe,IJ,H H ca ,IJ,06pe U:HTHpaHH OT ,IJ,pyrH aBTOpH C 24 H 7 U:HTaTa, CbOTBeTHO, 

BbnpeKH CKOpOID:HOTO HM ny6nHKYBaHe (2011 r.). 

HHTepec npe,IJ,CTaBn~BaT H H3Cne,IJ,BaHH~Ta Ha KaH,IJ,H,IJ,aTa B o6nacTTa Ha 

CHHXpOTpOHHam peHTreHosa cneKTpocKonH~ (ny6nHKaU:HH NQ 3 H 23). MaKap H Henp~Ko 

CBbp3aHH C OCHOBHaTa TeMaTHKa, no KO~TO ,I1,-p DO~HOB pa60TH, Te ca 3HaqHMH H onpe,IJ,en~T 
• 

MoneKyn~pHam cTpyKTypa Ha MeTanH B c<PepHqHH HaHoqacTHU:H THn ~,IJ,po-o6BHBKH (Au/ Ag, 

Ag/fe ). HHTepeC'bT KbM TaK'bB THn MaTepHanH B cycneH3H~ ce ,IJ,'bmKH Ha KaTanHTHqHHTe H 

eneKTpOHHHTe HM CBOHCTBa, ,IJ,'bn:>Karn;H Ce Ha ManKHTe pa3MepH Ha qacTHU:HTe, KOeTO ,IJ,aBa 

B'b3MO:>KHOCT ,IJ,a ce KOHTpOnHpaT CBOHCTBaTa qpe3 pa3Mepa Ha qaCTHU:HTe. 

yqEJiHO-IIPEIIO,li,ABATEJICKA ,li,EHHOCT HA KAH,ll,li)l,ATA 

KaTO rnaBeH acHCTeHT B KaTe,IJ,pa ,Cl>H3HKa Ha TBbp,IJ,OTO T~no B nepHO,IJ,a IOnH 2007 -
,IJ,eKeMBpH 2008 r. ,IJ,-p Eo~HOB e H3Hac~n neKU:HH no ,IJ,HCU:HnnHHHTe: Pa,IJ,HOXHMH~, 

EKcnepHMeHTanHH MeTo,IJ,H B'bB <l>H3HKaTa H ITosnpXHOCTHH ~sneHH~ B ,IJ,HcnepcHH CHCTeMH KbM 

Cl>H3HqecKH <PaKynTeT Ha CY ,CB. KnHMeHT OxpH,IJ,CKH". Cnmo TaKa, KaH,IJ,H,IJ,aT'bT e BO,IJ,Hn 

ynpa:>KHeHH~ Ha cTy,IJ,eHTH no EneKTpHqecTBO H MarHeTH3bM, HH<PopMaU:HOHHa TeopH~ H 

npHno:>KeHH~, CKaHHpama eneKTpOHHa MHKpocKonH~ 3a He-<l>H3HU:H H qHcneHH MeTO,IJ,H. 

B nepHo,IJ,a <PeBpyapH 2009- OKTOMBpH 2010 r. ,IJ,-p Eo~HOB e 6m1 cnpbKOBO,IJ,HTen Ha 

,IJ,OKTOpaHT Ha TeMa: ,H3cne,IJ,BaHe Ha XeTeporeHHH pe,IJ,yKU:HOHHO-QKHCnHTenHH peaKU:HH Me:>K,IJ,Y 

Fe2
+ H Fe3

+ H ypaH K'bM Hau:HoHanHa na6opaTopH~ AproH, CAll.J,. 

OT anpHn 2011 ,IJ,o ~HyapH 2014 r. KaH,IJ,H,IJ,aThT e 6Hn pnKOBO,IJ,HTen Ha acnHpaHT Ha 

TeMa: ,H3cne,IJ,BaHe Ha MoneKyn~pHaTa cTpyKTypa H cm6HnHocT Ha a,IJ,cop6HpaH ypaH npH 

pe,IJ,yKU:H~Ta MY B no,IJ,noqBeHH CHcTeMH" KbM Hau:HoHanHa na6opaTopH~ AparoH, CAW.. 

P'hKOBO)l,CTBO II yqACTliE B IIPOEKTII 

.[{-p Eo~HOB e 6Hn pnKOBO,IJ,HTen Ha C'bBMecTeH ,IJ,oroBop Me)K,IJ,y CY ,CB. KnHMeHT 

OxpH,IJ,CKH" H Hau:HoHanHaTa na6opaTOpH~ B AproH (aBrycT 2007 - IOnH 2010 r.) H 

CbpbKOBO)J,HTen Ha 2 npoeKTa ,fiO,IJ,noqBeHH 6HoreOXHMHqHH npou:ecH", <l>HHaHCHpaHH OT 

.[{enapmMeHTa no eHeprH~ Ha CAW. (oKTOMBpH 2009- <PeBpyapH 2014 r.). 
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OCHOBHH HAYqHHH HAYqHQ-TIPHJIO:IKHH TIPHHOCH 

1. Orrpe.n;eneHH ca OCHOBHHTe <PYHKUHOHMHH rpyrrH, OTfOBOpHH 3a a.n;cop6u;miTa Ha 

Cd H U Ha 6aKTepHanHH KlleThqHH CTeHH IIpH pa3nHqHo pH, KaKTO H 

MOlleKynSipHHTe CTpyKTypH Ha CBbp3BaHe Me)K.n;y MeTana H nHraH.n;a 

(Me)K.lJ:yaTOMHH pa3CTOSIHHSI, XH,IJ;paTai.J;HOHHa o6BHBKa, 6poli CBbp3aHH llHraH,IJ;H 

OT CbOTBeTHHSI BH,IJ; KbM BCeKH HOH). Ha Ta3H 6a3a ca rrpe.n;ocTaBeHH ,IJ;aHHH, 

KaKTO 3a KOpHrHpaHe Ha a.n;cop6UHOHHHSI MO,IJ;en, H3Be,IJ;eH Bb3 OCHOBa Ha 

MaKpOCKOIIlfqHHTe H3Cne.n;BaHHSI, a TaKa CblUO II 3a IIO,IJ;06pSIBaHe Ha KBaHTOBO -

XHMHqHHTe l{3qHClleHHSI Ha CHllaTa Ha Bpb3KHTe II CTpyKTypaTa Ha 

a,IJ;COp6UIIOHHHTe KOMIIneKCH. TipiiHOCbT liMa oprHHaneH xapaKTep. 

2. Y CTaHOBeHO e o6pa3yBaHeTO Ha XOpH30HTMHH KOBaneHTHH Bpb3KH Me)K,IJ;y Pb2
+, 

Beqe a,IJ;COp6HpaH OT pa3TBOp Ha OllOBeH .n;syxnopii.n; BepTHKMHO KbM 

Kap60KCHllHHTe rpyrrH Ha MaCTeH CllOH (flaHrMIOHpOeB CllOH OT C21 MaCTHa 

KIIceniiHa) II e .n;oKa3aHO, qe o6pa3ysaHeTo Ha TPHMepii oT Pb2
+ BO.UII .n:o 

rroHII)KaBaHe Ha oT6nbCKBaHeTo Me)K.n:y MoneKyniiTe Ha TIAB II o6SICHSJ:Ba 

MeXaHH3MbT, o6ycnaBSIIU TBbp,IJ;OCTTa II HaMMeHOTO IIOBbpXHOCTHO Harrpe)KeHIIe 

Ha CllOSI. 

3. YcTaHOBeHO e 3a IIbpBH IlbT, qe pe.n;yKUHSITa Ha U6
+ .n:o U4

+ OT 6aKTepHSI, 

H30lliipaHa OT IIOqBa Kpali 6HBlll IIpOH3BO,IJ;CTBeH KOMIIneKC 3a ypaH 

(Desuljitobacterium sp.) so.n;II .n:o rronyqasaHe Ha rrpo.n;yKT, pa3niiqeH oT 

oqaKBaiUHSI TepMO.UHHaMIIqHo Hali-cTa6IIneH II Hali-Hepa3TBOpiiM U02, a .n:o 

a,IJ;COp6HpaH U4
+. TipHHOCbT e OpHrHHaneH. 

4 Y . 6+ 4+ 6 
. CTaHOBeHO e 3a IIbpBH UbT, qe pe.n;yKUHSITa Ha U ,IJ;O U OT aKTepHSI, 

H30lliipaHa OT rroqsa Kpali 6IIBlll IIpOII3BO,IJ;CTBeH KOMIIlleKC 3a ypaH 

(Desuljitobacterium sp.) so.n;II .n:o rronyqasaHe Ha rrpo.n;yKT, pa3niiqeH OT 

oqaKBaHIISI TepMO.lJ:HHaMIIqHo Hali-cTa6IIneH H Hali-Hepa3TBopiiM U02, a .n:o 

a,IJ;COp6IIpaH U4
+. TipiiHOCbT e OpHrHHaneH. 

5. .1J:OKa3aHO e 3a IIbpBH IlbT HanHqiieTO Ha BbTPeKneTbqHII rpaHynii, Cb,IJ;bp)KalUH 

Fe
3
+ II Fe

2
+ lioHII, o6pa3ysaHII B 6aKTepiianHII KneTKH. KaTo Mo.n;enHII 

MIIKpoopraHH3MII ca II3rromsaHII fpaM-rrono)KIITenHaTa 6aKTepiiSI Bacillus 
subtilis, fpaM-OTpiiu;aTenHaTa 6aKTepiiSI Shewanella oneidensis II cMeceHa 

KynTypa OT ,IJ;BaTa 6aKTepHMHH BII,IJ;a. 

6. Y CTaHOBeHO e o6pa3yBaHeTO Ha acOI.J;HaUHSI OT ypaHOBH HaHoqacTHUH C BbHliiHO

KneThqHH 6aKTepiianHII HIIliiKH Ha Shewanella oneidensis B pe3ynTaT OT 

B3aHMO,IJ;eHCTBHeTO Ha pa3TBOpeHIISI ypaH C 6aKTepiiMHHTe HHliiKH 

7 



CJie,ll;HOTO: 

7. Y cTaHoBeHa e pe,ll;yKu;Iui Ha Cr
6
+ ,ll;O Cr

3
+ oT HeMeTa6oJUI3HparnJI KJieTKH Ha 

Bacillus subtilis, Sporosarcina ureae H Shewanella putrefaciens B OTC'hCTBHe Ha 

eJieKTpOHHH ,ll;OHOpH OT cpe,ll;aTa. BceKH OT 6aKTepHaJIHHTe BH,ll;OBe e crroco6eH ,[(a 

OTCTpamma 3HaqHTeJIHH KOJIHqecTBa Ha Cr
6
+ OT pa3TBopa, KaTo pe,ll;yKU:HOHHH.si 

rrpou:ec e CTporo 3aBHCHM OT pH. KHHeTHKaTa Ha pe,ll;yKU:HOHHH.si rrpou:ec 

BKJIIOqBa ,ll;BYCTa,ll;HeH rrpou:ec: HaqaJIHO 6op30 H3BJIHqaHe, IIOCJie,ll;BaHO OT II0-

6aBeH rrpou:ec, CJie,ll;Bal[( KHHeTHKa Ha peaK[(H.si OT IIopBH IIOp.si,ll;bK. 

8. ,lJ;OKa3aHa e Bb3MO:>KHOCT 3a HOBO IIpHJIO:>KeHHe Ha peHTreHOBaTa CIIeKTpOCKOIIH.si 

EXAFS B eKoJiomqHHTe H3CJie,ll;BaHH.si 3a H3yqasaHe Ha MOJieKyJI.s~pHH cTpyKTYPH 

IIpH HHCKH KOH[(eHTpa[(HH Ha 3aMopCHTeJI.si B XH,ll;paTHpaHH o6pa3[(H. 

9. Orrpe,ll;eJieHa e MOJieKyJI.sipHaTa cTpyKTypa Ha MeTaJIH B c<PepHqHH HaHoqacTHqKH 

THII .si,ll;po - o6BHBKa: Au!Ag H Ag/Fe. Te3H CTpyKTypHH pe3yJITaTH o6.s~cH.siBaT 

CBOHCTBaTa H ,ll;aBaT HaCOKa 3a TOBa KaK ,[(a ce KOHTpOJIHpa CTpyKTypaTa HJIH 

pa3MepoT MM. 

IIPEIIOP'hKA 3A lib)J;EIQA P AliOT A HA KAH)J;H)J;A T A 

B rrop.s~,noK Ha rrperropoKa 3a 6o.nema pa6oTa Ha KaH,ll;H,ll;aTa HCKaM ,ll;a OT6eJie:>Ka 

)J;a Ce rrpO,ll;bJI:>KaT H 3a,ll;oJI6oqaT H3CJie,ll;BaHH.siTa, HacoqeHH KbM H3.siCH.siBaHe Ha 

MeXaHH3MHTe Ha peaK[(HH OT 3HaqeHHe, KaKTO 3a <l>YH,ll;aMeHTaJIHOTO pa36HpaHe Ha IIpOTHqal[(H 

rrpou:ecH Ha rpaHH[(~Ta pa3TBOp- MHHepaJI, pa3TBOp- 6HOJIOrlfqHa IIOBopXHOCT, TaKa Cbl[(O H 3a 

pa3pa60TBaHe Ha HH:>KeHepHH MeTO,ll;H · 3a oqHCTBaHe Ha rroqBif H BO,ll;H, Cb,ll;bp)l(al[(H 

aHTpOrroreHHH 3aMopCHTeJIH. 

3AKJIIOqEHHE 

,D;-p MaKCHM Eo.s~HoB e YTBop,ll;eH ytieH H rrperro,ll;asaTeJI B HayqHaTa o6JiacT, no Kouo 

e o6.s~seH KHHKypca. HayqHHTe MY pa3pa6oTKH Co,ll;op)l(aT comecTBeHH opHrHHaJIHH H 

IIOTBop,ll;HTeJIHH, KaKTO HayqHH, TaKa Cbl[(O H HayqHO - IIpHJIO:>KHH IIpHHOCH, H.s!KOH OT KOHTO 

MOraT ,[(a 6o,naT IIOJie3HH CJie,ll; BHe,ll;p.siBaHe y HaC 3a oqHCTBaHe Ha BO,ll;H H rroqBH OT 

HeopraHHqHH 3aMopcHTeJIH. CBH,ll;eTeJICTBa 3a 3HaqHMocrra Ha rrocTHrHaTHTe pe3yJITaTH OT 
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H3Cne~BaHH~Ta C yqaCTHeTO Ha KaH~H~aTa Ca BHCOKaTa UHTHpyeMOCT Ha rry6nHKaUHHTe H 

crreqeneHHTe rrpoeKTH 3a H3yqasaHe Ha Te3H rrpouecH. 

KaH~H~aThT H rrpe~CTaBeHHTe 3a KOHKypca MaTepHanH H~BHIIIaBaT MHOfOKpaTHO 

KpHTepHHTe 3a KaqeCTBO H KOnHqeCTBO Ha HayqHQ - H3Cne~OBaTenCKa H rrpHno:>KHa ~eHHOCT H 

ca B C'bOTBeTCBHe C'bC 3aKoua 1a palBHTHe ua aKa}J;eMuquuH C'bCTaB B Peny6JIHKa 

li'hJirapuH 3a rrpHC'b)l(~aHe Ha HayqHoTo 3BaHHe ,,[(oueHT". Bn3 ocHosa Ha HarrpaseHH~ aHanH3, 

c y6e~eHOCT rrperropoqBaM Ha qneHoBeTe Ha HayquoTo ~pu ~a rnacysaT 3a rrpHc'b~aHe Ha 

HayqHOTO 3BaHHe ,,LJ;ou.euT" Ha }1;-p MaKCHM lioHu 

12. 11. 2014 r. 

PeueH3eHT: , 

(~ou., n-p KonHiliKa lJ,eKoBa) 

J 
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