
PE.QEH3IHI

BbPXY ,lHICepTaUHOHeHTPY)),

sa npI1.ll06HBaHe na 06pa30BaTenHaTa H nay-raa crenea ,,.llOKTOP" no

aay-mo aanpanneune 4.2."XI1MH4eCKH HaYKH"

nayxna Cnel.\HaJlHOCT "XHMI151 na TBbP.llOTOT5InO"

aBTOp na AHCepTal.\HOHHHH TPYA: AHToaH MI1XaHnOB Panrenon, Karezrpa .Flpanosora H

ueopramrraa XI1MI15I",<I>aKynTeTno XHMH5IH cj:>apMaUH5I,COcj:>HHCKHYHHBepCHTeT"CB. Kn.

OXPH.llCKI1"

'rema na AHCepTal.\HOHHHH TpYA: .Kovnnexcu na BKnlO4BaHe aa OCHOBaTaaa HHweCTe"

peuemerrr: rrpodi . .llXH TaHJI CT05lHOBa Llonxeaa, HHCTHTYT no oprana-ma XHMH5IC ~eHTbP no

cj:>HTOXHMH5I,Esnrapcsa aKa.lleMH5Ina HaYKHTe

1. JIH'IHH AaHHH sa AOKTopaHTa.

AHToaH Panrenos saaspuma BHcweTO CH 06pa30BaHHe KaTO MarHCTbp no XHMH5I B CY

"KnHMeHT OXPH)),CKH" npes 2014 r. C OTnH4eH ycnex. B nepuona 2014-2016 r. pa60TH KaTO

rexaonor B HHcTHTYTa no MeTM03HaHHe, CbOpb)!(eHH5I H rexnonorna C LJ,eHTbp no

xnnpoaepommavaxa, EAH. OT 0 I. 02. 2015 r. e 3aLJHCneH KaTO penoseu .llOKTOpaHT no

rrporpecaoaarmo HanpaBJleHliIe 4.2. XHMHLJeCKHHayKH (XHMH5I na TBbP.llOTO T5IJlO) B xarenpa

"OpHJlO)!(Ha HeOpraHHLJHa XHMHSI" C PbKOBO.llHTeJlnporp. .llXH TOHH Cnacos. CbC aanosen na

Pexropa aa CY "KJl. OXPH)J.CKH"OT 30.0 I. 2018 r. e OTlfHCJleHnpencpoxuo C npaso aa saunrra

nopann sam.puren .llHCepTaUHOHeH TPY.ll. .ll:oKTOpaHTbT e nOJlO)!(I1Jl ycneunro H3nHTH no

CneUI1MHOCTTa, "TepM1f4eH aHMI13", "OnTH4Ha H eJleKTpOHHa MHKpOCKOnH5I' H aHrnlilHCKH

e311K, C KoeTO <pOPMMHO Y.llOBJleTBOp5lBa MHHHMMHHTe H3HCKBaHHJI aa sasspurea

06pa30BaTeJleH MO)),YJ1.
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2. AnaJlD3 na naceprauaonaaa 'rpyn

ITpe.D,CTaBemUITMH sa peueaans .ll.HCepTaUHoHeHTPY.D,e nanacau ua 122 cTpaHHUH VIcszrspaca

YBO.D"nnreparypea 0630P, pe3YJlTaTH H .ll.HCKyCH~,H3BO.D,H,OCHOBHH npnuoca VI cnact.x na

H3nOnlBaHHTe rrareparypna H3TOlfHHUVI.Pesyrrrartrre OT H3Cne.ll.BaHI1~Taca HnlOCTpHpaHH xpes

45 rrpernenao ocpopMeHH cpHrypH H 4 Ta6nHl..J.H.Cnen xpart,x YBO.ll.,.ll.OKTOpaHThT(pOpMynHpa

uerrra na .D,HCepTaUHOHHH}lrpyn, HaCOlJeHa KbM nonysasane H H3Cne.ll.BaHe sa KOMnneKCH na

HHweCTe C PalJlHlJHH "roCT" MOJleKynVl. 3a nOCTHraHeTO ua nOCTaBeHaTa uen .ll.OKTOpaHThT

pa60TH BbPXY CPH311KOXHMHlJHOTOxapaxrepasapaae Ha H3XO.ll.HHTeseutecrsa, H3CJle.D,BaHena

MHKpOCTpyKTypHHTe npOMeHH, KOHTO HaCThnBaT C HHweCTeTO B pe3YJlTaT ua TepMH4HO,

xH.D,pOTepMHlfHOH MexaHOXHMHLlHO rpernpane, KaKTO H BbPXY nOJlY4aBaHeTO na KOMnJleKCHH

H3CJle.D,BaHeaa T~XHaTa cTa6HJlHOCT. Jlnreparypnaar 0630P, KOI1TO ce OCHOBaBa na 141

mrreparypan H3T04HHKa (6JlH30 20% OT T~X ca ny6nHKYBaHH rrpes nocnezunrre 10 rO.ll.HHVI),

npencrasa nonporina HHcpopMaUH}l aa crpyxrypara, XHMH4HH}l CbCTaB H npHJlO)!(eHHeTO na

HHlueCTeTO; npovemrre, KOHTO MoraT na HaCThnH B CHCTeMaTa HHweCTe-BO.D,anpa narpxaane

HJlH non .ll.eI1CTBHeTOna eH3HMH; 'rp a.D,HUVlOHHOnpanaranare MeTO.D,Haa MO.D,HcpHUHpaHena

HHweCTe KaKTO VIpennua .D,aHHVIsa nonyxeua KOMnneKCH na OCHOBaTana HHweCTe.

3a uenra ua H3CJle)l,BaHeTO .D,OKTOpaHThTnanonaaa WHPOKO paanpocrpauena H .ll.OCThnHH

HHweCTeTa, nOJlY1.feHHOT mnemnia, xaprodia H uapeanua. Hscnensauo e rronyvaaaaero aa

KOMnJleKCH na Te3H HHweCTeTa C pa3nH1.fHH MO.D,enHHCbe.ll.HHeHH~, npe.D,CTaBHTeJlHna rasoae

(N20), nHnH.D,H(nH30cpoccpaTH.D,HJlXOnHH)H nexapcraa (H6ynpocpeH), KaTO .D,OKTOpaHThT.D,06pee

060CHOBaJTnpaKTHLlecKaTa nOJl3a OT HanpaBeHH~ H36op. H3Cne.ll.BaHH~Ta ca npOBe.ll.eHH 4pe3

H3n0Jl3BaHeTO na KOMnJleKC OT cbBpeMeHHH CPH3HKOXHMH4HHMeTO.llH.Taxa nanpavep, cpopMaTa
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11pasvep'sr aa rpaayrnrre ca H3Clle,llBaHH xpes cxaaupauia enexrpouaa MI1KpOCKOnH5I,a T5IXHaTa

crpyxrypa 11crenen aa KPHCTallHOCT- xpea npaxosa peirrreuosa ,llHCPpaKUH5I.JI'I3clle,llBaHI1ca

npouecnre na renapane H roneue na HHweCTeTO. Pa3rpaHl1'-IeHH ca 30HI1Te, B KOHTOnpOTH4aT

,llBaTa rrpoueca; onpenenena ca aKTI1BHpamaTa eneprns 11 TonllHHHH5IT ediexr. TepMI1'-1HaTa

cTa6HllHOCT H Cb,llbp)f{aHl1eTO ua sona B HHweCTeTaTa, KaKTO H creneirra na

KOMnlleKCOo6pa3YBaHe C Pa311W·IHHTellHraH,llH ca xapaxrepnaapana -rpea repvorpaaaverpaxen

ananas M ,llMcpepeHI..J.MallHa cxamrpaura xanopnverpaa. TIOJlyyeHMTe KOMllJleKCM ca

xapaxrepusapana c 13C 51,llpeHO-MarHHTeHpe30HaHC. TIpOY'-leHa e Bb3MO)f{HOCTTasa 06pa3YBaHe

na KOMnJleKCM aa HMweCTe M N20 xpes 113nOJl3BaHeTOna TepMI14eH MeTO,ll, KaKTO H na

KOMnJleKCHC N20, JlI130cpoccpaTH,llI111XOllI1H11116ynpocpeH rrpa H3n0J13BaHe aa XI1,llpOTepMI1'-1eH

MeTO,ll.B ziorrsnaeaae, ca ,lleMOHCTpHpaHH Bb3MO)f{HOCTHTena MexaHOXMMHYHOTOrpernpaae aa

nony-ranane aa KOMnJleKCMC JlH30cpoccpaTM,llHJlXOJlHHH 116ynpocpeH, KaTO e 113CJle,llBaHediexrsr

OT BH,llaM KOJlM4eCTBOTOaa ,l106aBeHI151nnacradia KaTOp. Bb3 OCHOBana Pa3JlI14HHMeTO,ll11KaTO:

onpenensne na enranrnorra ua ronene na OCTaTbt.{HM5IM6ynpocpeH, npOMI1BaHe aa KOMnJleKCaC

nonxonaui Pa3TBOpMTeJl MJlH rrsrma XI1,llpOJlI13a aa HI1WeCTeTO, e nanpaaena KOllH4eCTBeHa

ouenxa sa crenerrra na BKJlIO'-IBaHe aa nnrauna B xownnesca. B pe3YJlTaT aa nposeneanre

H3CJle,llBaHIDIca norryseaa cnezncrre nO-Ba)f{HI1pesyrrrara:

1. fIOKa3aHO e, ye npa nonfiop na nonxonaui nnacrudnncarop MO)f{e na ce nOCTHrHe

YaCTM'-IHOrenapaue na rpasynara HHweCTe H aanaasane Ha nonpenena 30HI1 B sea, KoeTO

e npezmocrasxa aa rrorry-raaanero aa HOBHMaTepHalll1.

2. YCTaHOBeHOe, -re HI1CKHTerewneparypa H CJla60TO B3aI1Mo)J.ei1cTBHesa N20 C aMMJl03aTa

BO)J.11)J.O 06pa3YBaHe aa aenonpeneua CTpyKTypH, cscrosum ce OT CJlY4awHo
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opHeHTHpaHH H30JlHpaHH CnpaJTH-rOCTdiparwear«, KOHTO MOraT na 6b.LlaT paspyurean

npn MeXaHOXHMH4HO'rperupane.

3. Y!3CJle.LlBaHe e<peKTbT OT 'resmeparypara BbPXY 06pa3YBaHeTo Ha KOMnJleKCH -rpes

npnnaraae aa XH.LlpOTepMH4eHMeTO.Ll. .il:eMoHcTpHpaHo e, -re .Ll06aB5IHeTOna mmH.Ll KbM

HHweCTeTO BO.LlH.LlOcpopMHpaHe na KOMnJleKCH.LlOpHnon revneparypara na rennpaae,

)J,OKaTOaa cpopMHpaHeTo aa TaKHBa C no-cnaoo pa3TBOpHMH5IH6ynpocpeH e Heo6xo)J,HMO

nOBHweHHe na 'resmeparypara Ha)J,neotixonmaara sa rerntpane na HHweCTeTO.

4. 3a rrspsn rrsr e H3nOJl3BaH MexaHOXHMH4eH MeTO.Ll sa nOJlY4aBaHe aa KOMnJleKCH.

DOKa3aHo e, 'Ie cave 1 'lac MexaHOXHMI14HOrperapaae e .LlOCTaTb'IHOna ce ofipaaysa

KOMnJleKC aa HHweCTeTO C mmH.Lla, KoeTO MO)l(e na ce peryJlHpa xpea .Ll06aB5IHeTOaa

nO)J,XO.Ll5lmnnacrndnncarop. DO.Ll4epTaHa e Bb3MO)l(HOCTIa aa npnrraratre na T03H MeTO.Ll

.LlOpH npa Hepa3TBOpHM nnrann . .il:oKa3aH e nO-CJla6H5IT nnacrnmaxaropen, a .LlOpH H

3amHTeH e<}JeKTna eranona B cpasaeuae C BO.LlaTa,KOMTOHe ce BJlH5IeOT BpeMeTO H

HHTeH3HBHOCTIasa MexaHOXHMHl.JHH5Inpouec . .il:eMoHcTpHpaH e e<}JeKTna KOJlH4eCTBOTO

na nJlaCTH<}JHKaTopaBbPXY CTpYKTypaTa na KOMnJleKCHOT BH.LlaHHwecTe-H6ynpocpeH H ca

onTHMH3HpaHH YCJlOBH5ITa sa T5IXHOTO nOJlY4aBaHe. .il:oKa3aHO e npe.LlHMCTBOTOna

MexaHOXHMH4HH5I MeTO)J,B cpasaeaae C XH.LlpOTepMH4HH5I,aa rro-rrsnuo BKJl104BaHe aa

H6ynpo<}JeH B KOMnJleKCHTe npn sanaaaaue .LlOronsva crenen na rpaayrmara crpyxrypa,

KoeTO e npezmocraaxa aa nO-BHCOKa pe3HCTeHTHOCT na KOMnJleKCHTe B KHCeJla,

nanonotiaauia Ta3H na CTOMaWHaTa,cpena.

5. Bb3 OCHOBana CHCTeMHHM3CJle)J,BaHH5IBbPXY npouecare ua renapaae 11roneue, KaKTOM

BJlH5IHMeTO na Pa3Jll1'iHI1Te nrracradiaxaropn, ca norryxeua rpaayna OT HMweCTe,

csm.pscaum "npa3HI1" aMHJl03HH CnHpaJTH. Ilony-reuare CnHpaJTH H aanpasemrre

nbpBOHa4aJTHMM3CJle)J,BaHH5IBbPXY Bb3MO)l(HOCTIa sa BKJlIOl.JBaHena pa3JlHl.JHM"rocT"-



MOJleKYJlH, KaTO N20 H JleKapCTBeHH seuiecrsa noxaasar nepCneKTHBHOCTTa ua

nony-remrre MaTepHaJlH H o-reprasar HaCOKHTesa cnenaaum H3CJle,llBaHH~.

B ,llHCepTal{HOHHIDITPY,ll, ycnopemto C H3JlO)l{eHHeTOna OCHOBHHTepe3YJlTaTH, ,llOKTOpaHThTce

crmpa H na ,lle<pHHHUHH na H~KOI1 npoueca, KaTO ,llBOHHa perppaxrepnocr OC06eHOCTI1aa

rrpoueca na rennpane, npezravcruara na ,llH<pepeHUHaJlHacxaanpauta KaJlOpHMeTPH~ sa oueaxa

na aepearnpanns rmraan H ztp. Onpeneneaa ca pezmua <pH3HKOXI1MH4HHXapaKTepI1CTHKH,KaTO

axraanpauta esepras, etrrannas na ronene H T.H. Ilpaan sne-rarneuae H 3a,llbJl604eHOTO

'rspceae na np114MHI1Te, npenasaaxaauia aafimonasanare ediexru, KOeTO I1JllOCTpHpa ziofipe

nposeneua 06pa30BaTeJlHa rrporpava npa nonrorosxara na ,llI1CepTaUHOHHHHrpyn,

Pe3YJlTaTHTeOT H3CJle,llBaHH~TaHMaT BI1COKaHaY4Ha CTOHHOCT.Te ca 0606w,eHH B 3 H3Jle3Jll1OT

nesar ny6Jll1KaUl111C I1MnaKT diaxrop, B nse OT KOHTO,llOKTOpaHThT HMa soneuio Y4aCTl1e. -lacr

OT pe3YJlTaTHTeca noxnanaaaa na 5 Hay4HH rpopyva y Hac 11B 4Y)I{611Ha.

Dpe,llcTaBeHIDIT asroperpepar narn.nao OTpa3~Ba csm.pxanaero na ,lll1cepTaUI10HHI1~TPY,ll.

Do rtpencraeemrre MaTepl1aJll1 H~MaM KpI1TI14HI16eJle)l{KI1.

3. 3aKJIlOQeHHe

Ilposezieao e csnpeveuao, 3a,llbJl604eHO 113CJle,llBaHesa Bb3MQ)KHOCTTasa <popMl1paHe na

"npa3HI1 cnapana" OT HHweCTe 11KOMnJleKCHua HI1WeCTe 11Pa3JlI14HI1"roCT" MOJleKYJlI1,KaTO

N20, JlM30<pOC<paTH,llI1JlXOJlI1H11 116ynpo<peH. -lpes 113n0Jl3BaHeTO na cbBpeMeHHI1



~H3HKOXMMH~HH TeXHHKM ca H3Cne~BaHH ~eTaHnHO npOueCHTe Ha renHpaHe H TOneHe Ha

HHWeCTeTO, anaauaero na BH~a H KOn~eCTBOTO ua nnaCTH~HKaTOpa H npenaparasnaa MeTO~

sa nOnYLJaBaHeTO na cTa6HnHH KOMnneKCH. PaJpa60TeH e HOB MeTO~ sa nony-rasaae na

KOMnneKCH na OCHOBaTa na MeXaHOXHMHLJHO rpernpaae. AKTHBHOTO Y4aCTHe na ~OKTOpaHTa B

eKCnepHMeHTMHHTe H3Cne~BaHHH H crpevexo.r sa ~eTailrTHo 06HCHeHHe aa nafimonaaanare

e~eKTH nOKa3Ba, -re B xona na H3pa6oTBaHe aa ~OKTOpCKaTa ~HCepTaUHH e nOCTHrHaT MHOrO

~06bP 06paJOBaTeneH peayrrrar. B norn.naenne, BHCOKaTa HaY4Ha CTOI1HOCT aa nposenemrre

H3Cne~BaHJUI H BO~eLUOTO Y'-laCTHe aa ~OKTOpaHTa B THX ce ~OKaJBa C npencrasemrre

ny6nHKaUHH B peHOMHpaHH Hay~HH CnHCaHIDl 11~OKnMH na Hay4HH KOH~epeHUHH y HaC 11B

4y)!(6HHa. BCI14KO TOBa MH nasa OCHOBaHl1e y6e~eHo na npenopt.nav sa LJneHOBeTe Ha

YBa)!(aeMOTO HaY4HO )!(ypl1 11 Ha n0411TaeMHH <l>aKynTeTeH CbBeT na <l>aKynTeTa no XI1MI1J1 11

~apMaLU-{H na CO~HI1CKI1 YHHBepCI1TeT "KnHMeHT OXPI1~CKI1" zta npI1Cb~51T na AHToaH

MJ-IXaHJTOB Panrenos 06pa30BaTenHaTa H HaY4Ha crenen ,,~OKTOp" no HaYLJHOTO nanpaanenae

4.2."XI1M~eCKH HaYKH", HaY4Ha cneUHMHOCT "XI1MH5I ua TBbP~OTO T5InO" .

23. 03. 2018 r. H3roTBH"peueH3H'Ta:}~

/nporp. ~XH TaH5I Llou-reaa/
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