
BrArvK
orlr i  ui t tuolo oflol leH'I 'a Ha rl ' lcep'rauil ' i r ly po6o'r 'v

fiepenep:lcna M tl t<ulH l]o,roAH M 14po B t4 tl a

<l  ha:vo;r l ie l iJ icHleunl  l roH,r iHecuer ' r r t i i  J-arpcrar ie ' r iauiaHiuoRoro -ra

nceeioi :ct11ialr iHouoro 6apoHrtrc is HaHo'tacruHKaMn cpi6rra ' fa : ]orol 'a)) ,

rrKy rpeAcraBJreHo na :Aodyrrr HayKollolo cryrteFlq KaHAnilara ( l i ' l taxo-

MareMargqHHX HavK sa cneqia,rsnicrrc 01.04.05 -  o l lTt i t (a ra na3eprra ( l i :nr<a.

l .  Anlya,rr , l t icrrra t rpaKl ' [ lq: Ie 3I lAqeIIHt l  po6oru.

Cepel opraHi.ruux ,nrctr i r rocpopin u14cot(oBlt()pt , r lKOBal l i  nt t r , terY: lnpui

arperalg opraniqlrux 6etpnrruxin,  ' rar i  3uar l i  . t -arpct 'a ' r l t ,  l lpHBe p'ralo I  l ,  , ' lo cc6c

oco6rrnny yBrrr-y. Vuira-nr,uic'rs .f  -alpet 'a'r iB noil t trae' v ix on' l . lzqHt'tx l l , ' lacrLlBocl ' f ix,

a csMe: Ha/IBr.rcoKyx rcoedt i rq ieurar ercc ' t 'nnlcqi i ,  et f texrurtHir ' i  vr i rpai t i i  euepr i l .

peKopAuo Br;rcoKrlx rroerf  iu icrrax ueniui l . l r roT xy '6 i ' ruoi  cr tpni lHqlJt t lsoc'r i  i  ' r . r . ,  sr<i

noe'f lsaHi 3 t{orrL-Kt'Hei:aUigo eJreKTpoHul,tx :5yAl(ert"tb B3/loB}l i  MorleKyJltpt lhx

JraHulo)KKia i  yrr :opeHHrr\{  excnroHie @peHxelr .  L lpar<r 'nuHe 3acrocyf laHHt ' raKl '1x

cqc.reM MolKJrHBe n varepiaJrax 3 BeJII4KHN'I i  ruBI,tArcHM onrt4l lHHM sirrvrcoN'l.  ul()

Heo6xi:tui A1q 3ac'rocl iBaHr, ts onruqHrlx npuclpoflx r iovyuirauii l ,  y qxoc'r i

onrnLl l , r r4x nepeMHKlruin y Kovtt ' torepax, a6o Al f l  crBopeHHfl  npmla4ie ocsi t reHun

HOBoro norcor i t tHR.
y AeaKL4x gHlra, '1(ax.  Halp14KJraA npH t l lopvl  aarr l r i  y  nnt ' : t l t . t i  Tf lc l ) ; t14x

:pa.:x in,  J-arpe r^ary reN{or.rc ' fp) i rcTb Hh' lb l (Hr i  rcsau'rot lu i r  enxiA - ' t ruviuecuerrr t i j ' .  f l r<

gittolro, KgiiHt'oR14l. i  nr.rxi, l t  : t tol l iuectterrrt iT N,1olt( l l i l  l t i , lnt ' l l t l t ' t t 'u : la paxVllol(

sraetN,roAi i  l rorr . t ino$opiB ' l  noBepxFrc)eHM14 nJta ' lMoltHHl l l ' t  pe' lo l la l tc i - i \ { t i

HaHOLrac'r l i r {oK 6. t ra lopoi lHHX Nrerart in,  TaKHX tK ' lo. i to" t 'o la cpi6;ro.  I lp l t  t \boNlv

Mo)r(Ha ovircynarz Fra oco6.rHsocr i  I rpotBi l  l l ra3Mot l l ioI 'o t t i : tcr . rct i t$t

: r ior , r inecuenui l  y Rt{naAKy . l -arperar in ; -  nopinunntt i  3 r lpocl ' l1 i \4H KBaH'I 'oBHM14

ennpoviuroBalraMH Lrepe3 KoTeKTHBHy npHpo/1y eJIeKTpoHHHX r6y,Ltxteus. A:te

ocHOBFra yBara Aoc,,r iAHurcin npra eheqeHHi eKcl t ro[ I -nra3MoHHoi s:aeNaol i i  l l r r  J-

arperarie : MeraJrenuNrh HaHoqacrr4HKaMh 6yna 3ocepeAx(ell i l  Ha rpoprvrynauui

t.toBrjx r i6pra;rHHx cneKTpor-rHtzx craHis BrtacriAoK pe)l(HMy ctlnF,ttoI alac'Nao.r1l l ' .

1 'only J l r4cep' .ar t i i l r ra po6ora,  sKa npHcrl f lqeLIa BHBqel l r l rc oco6,,rHsocr.el ' t

nJrr i . l lyonnor ' ( )  r r i , lcu.rrcrrulr  r rcrr i r recuctt t r iT J-arpcr-ar i r l  . ' [cr tKhx r t i i t t r i l l ( ) l - ]h\

6apnrrnr in,  e 6ercyut l isuo 3K-f t?JIbHolo'

Z.  O6l  pyur osanicrr  uayKor]u x noJtoixenF,,  I ] i lc t loercis i  pexovren;tart i i i .

y lncep'rart i j  nSBe;ttcr-to j toc:t iArrctttrt  cnel( ' t 'pa.l l) l l l - ' lx l ' ; l  c] 'p) 'Kl 'Ypll lrx

BJrac. t .Hsgcrei i  J-al-pera'r ' ie ' f ia i t iauinosol-o i  nces:toi : t - r t l ianiHot iOro ClapeHHKiB V

BollsHX po'iLrr.1i i"rx r i .r  noir i lr . 'pttt ix t t . ;r israx npH ix s::ae H,loAii : ]  nra' lN' loFIIIhNll ' t



pe3oHar,reaMH cpi6nux' fa 3olo 'n ix HaHoLiacT'HlroK. ei , i lnoniAt- tct .  l ioc:r iJt ;xcntts

npoBoAr4nHcr :t  .  BHKOpHC'farulf lNl pi ' :unx N{L'To/I i l l  onrt ' l ' tnoT cneKl'poci<c-rtt iT.

olprrvatgi pe:yrrr,"rat 'n t lopinuK)BaJIhcfl  3 ' IeopeTHLlHt4Mt4 l ' loAeIf lN4H. rKi lxhpoK()

3i-rc't 'ocouylo"l 'bct I1JItt  ol l l4cy no4i6HHX cHcTev' Beaxalo, ulo eKcnepl ' lNleuralul l i

pe3ynbra.fn, r.eoperuqsi ra o6qucrrosaruui N{eroriH, xrci nnxopucraHi al l ' fopoM la

3a AofroMofoFo f lKr1x y AHceprauii  csopMynboBaHi elacHosKH ra percoNleHAauii,

u inrcov xopexrui  ra o6rpvHToBaHl.

3. l lonuora BuKJ!irAy pe3y.jrr,T:r 'r ie l lrceplauil  I  ony6lircoBaIlHx rpi lLlf lx '

OcrroeHi pe3y:rr)Tat'r.r i lr.rcepfauii noLrHO Itt lKJlaitell i  r; 5 cl 'arrtx r ' ( laxilnrtx

) iy,pranax.3 rr .4x r l )H c ' rarr i  n rrposi ; lnovry v i ; rct tapo, ' ' t t to\4y i r<yprra;r i  
. l ' l re. fotrrr la l

of  Physical  Cherr istry C' ;  ivrraxr-cfarcropo\r  ( lF :4,5).  i  rn i  c ' raTr i  a xypr ' ra-r i

Funct ional  Mater. ia ls,  uo gxoAl.{ ' rb i lo 10 rraurpatt lHx i t typrrar in VrcpaTrrH ' } i i

perir-ru r-ona Scopus (w,uvw.scirnago.ir.corn/f ournalrarrl<.php'?cottntry:LJA). 
-l 'arcox

orpHHraui  pe3yJrb.ra ' fn o6ror:oproBaJrhcf l  na pi ' tuux HaixuapoAH14x ra ei ' rqu:nrHnx

xon<fepeHuirr  i  orr ; -6nir<onaHi y snr,rrAi  l0 re: ]  AottoeiAer i .  CepeA ony6Jr i r<oBaHi ' lx

npat lb neMae po6o-r ,  u lo ' l 'oro) lcr t i  la :v icrov'

4. /[ocroBiprric"rr 
. fa HoBr.t3r{a oTpr{Ma}IHx pe3yJrbTa-rlI}.

l (oc-roniprr icr .n Hal le ler jhx n Aucepi 'arr i i  cKcr lepH\ ' let l r i l , ' l lL,r lHK [1c' ] \nuTar i l l

r ;aOe:t te, te l ra B14r iopr. ic ' ra lnutN,r  ar tpo6onatt tHx neloAi l l  t l I ' l fo l -o l l j te l l l l t  iat ta" l i ' r r

Aoc' iA>rryBaF{r. tx :p1trc iB,  3eic ' roc),} la l r rJnN,r  p i ' r rmx l tc rct j l i t t  oI I l 'HLIt t t l i  c t lcx ' lpt lcrxt ' r t t i i .

v . t ( )M) r thc-: t i  ' r , r i tcoSrznl  pt l ' l . r i . ; lc l l l r tnt .  t t t l l ' r i t i l t t t l l l t lNl  o ' fpt4\ l l l l lHX l lc l \ ' l l ' l l l l i l ]  t

I i r .epar-ypHHi\Ir.r rai lHtvl14. 
-feopeIH.rrr i  pc' lyJrb"fa'r l i  orptl l \4al lo r] u14Kopl'1c] ' l l t I I l tN{

ei, loMHX 'feoper1Llptx troAe,neH i anpoSoBaHofo MareMarl4t{Hol '1l anaparv'

piLueHut po3rJlrt iy 'rHX y anceprauii  3aAa.{ AaK)rb MoxJlt isicl 's npor} ' lo3yl lal 'Ll

Bn1l .JB nra3Mo}urofo pe3oHar{cy MerareBr4x HaHoqacrHHoK ua oprauiuui  6apnunrr ' t

Ta rnclpl4ronaHi . l -arperarH, Aae N' lox,rnsicru KoHTponrcBarh iHret tcHBHic"r t '

,rrcl, t iuecueuuii 6aprlunxiB, a raKoll( niAcnLrrcnara iJ'

B po6o'r ' i  o l 'p11MaHo ' t 'axi  r toni  pe3yJlb ' l 'a ' l 'H:

l )  I lc . raHou,!e t i ( )  t icr tosrr i  r . lHl f t tHKH, l t io l l l lJ l l l t l i l l { ) ' l ' l )  l la t ' ipcx th l i t t ic  i t '

t . tJr i l : ]vroHuot.()  t l , r tc14Jletul t r ; r rovt inec[ct t r t iT J-alpera' t ' i l l t t iat t i t toet t r  [ r i tPHtt t ' rn iu '

l lor i i : lat to '  uto l t ' l  o l l ' t t ' lN4aJIbl lHX yM()R n:acvcl j t i i  ' l -at 'pe r-a ' r iu i  r t t ' t 'a. l tcst t r

LraHoLrac'r .14uor(  \ , ron(Ha o.r ixysatu Fra' ] | raLure t t iAcl tLtet lHtt  i t toxt i t tcct tcrrr t i ' i  J-

at 'oet 'ar is.

a



.2) BnepLue BLi3r"it 'rqeFro yN4onr..r niJ-lculrurrrn .rrc;rrinecr1errrri l '  . l-arpclalirr

t1 iaHiHos] ix 6apnuur iB npH e: lae NroAi i  3 nir i l3rvroHlrr , rN,r14 pe ]onarrcar\1H

\ lcrcneBHX i  I i f l - to, tact  H I  loK.

3) BruB,reHo BlrJrHB nJra3MoHr{oro pe3o}laFrcy Ha ;:toB}Kr,rH} 4elorca;ri: laqii
erccu'ronis e . l -a lperarax qiauiHoeux 6apnHrzrcin.

4) Bnepue Errfl J-arperarie PIC AoBeAeHa Mo>xrHeic'rb aBro,roKa,ri: larti i

ercnroHis ssacniAorc cuLrt ,Hoi  eKcr i roH-$ouounoi  s ' :aevol i i  B yMOBax

nHcoKoro c'ryneLr ro craru Lr riolo 6e:naly.

5. I l ay roBe la u pa K'rr.r rure 3n a rreH H n pe3v.rr r,r 'a-ri u ;t Hcepla rt i i .

B lnceplart i i '6y;ru orpuuarrrr i  r roni  lLrar{rr f l  c locoBrro ocoS:rr l roc ' le i l

r , ra: lMoHFroro r t i i tcHLtetr i r t  : t toviHec-t teHLt i r  rJ l ' i6pni l rnrx KON,rnreKcax.

c$oplronanHX :r \,rel ' i lJeBHX r.rarroLracrur-roK -r'a .f -arpera'ris. Pe:y-rs'rarH. Rhx.'raAe'ui

B ruceprauiirr-ri ir po6ori, N4o)r(yrb nuKopr.JcroBVtsarHcn :\i ln nor':rn6.ireurur

po:yH,tir 'rHrr eKuJ'rou-ttra3MosHoi e3aeNaoi(iT. Olpnvraui eKcnepr.rNreHlarsui

pe3ynb'ral 'r.r rr{oAo KepyBaHns LrrorrriHecqeHTHr..rMh xllpaKTepHcrr4KaMr.r .}-arperarin
qiauiHonux 6aparrr.irciB N,roxy'r"b Br{Kopr4cl'oByBarnctr i l lrn po:po6rcu HOBHX

on' lurrHhx n, ta lepiar is Ha Tx ocLrosi .  Iaei ' r 'a ni lxoAr4, po3BHHyri  e po6o'r i ,  Mo)r(v l r :

6yrrr  Br. , rKopHcrarrui  nplr  crBopel lHi  Hoenx onrHKo-exeK'rpoHrrnx npnna. l is .  raKHx

rK coFrr. ILrFr i  SarapeT, cni ' r , ronr lnpoviuroloqi  npuc-rpoi ,  6 iocerrcopl i .

3aysarnenlrr Ar) po6o rH

I ' lpra o:nai ior , r re l r r r i  3 AHceplar{ i i l r roro po6olour M.U. i leper:ep::r  na rrc

Br. i r r l r iJro np14rrU,rnol luX 3aynair ieHb, qr( i  6 c ' focyBarrucs l l  ocl ' roBn14x no. ' rozccrrr ,  i

e14crrosrcie.  e :ayna)Ker-rHrr ,  nos's ' :aHi 3 I ro j la i reK) rrH:]Krr  pe3yns' lar ie,  r reqclr icrrcr

Aer KHX $opvyrroBarrb, o$opHarreHHrM poSo'r lr rouro.

L B leoperuLrFIr..rx MoAeJ'rrx, uro onHcyrcTb er(cr4l'oH-trJIa3N,IoFIr{y e:aeNaoAirc v

c'rBOpeHHX r] Ar4ceprall i i .rHifr po6ori cucreMax He BpaxoBvrcTL,cr e,'racluBoc li

r ro l ivepnlrx nl inoK, rr lo po:u1irrrcTb r \4eraresi  Hauo.rac'rnrrKr.{  i  . } -a lpera'ru.

2.  d iarpanrn ni i lur . reHur , r rc lpr iHecueurt i i  . I -arpera'r in (Prac.  3.7,  1.19, 4.56)

:rnpoKcr{r \4or, ta l f r i  r rpunul , r r . r  I - i tyca. Fle: ;po' tvvi . t to.  . rnN4 caMe o5\,Nroe, ' lenun nn6ip
'raxol' :ar c;t<t roc'r ' i .

3.  I - leAocrarr{bo norcuenHr. i  N,rexaHr: lN,r  gr \1e}rurennrr  aB'roiroxa:rr :ar l r i  cKcr.r lor{rn 'Ja

fl plJ cvlH oc'ri nr allnaoH H H x pe3oH aH c i s N,relare B HX Hari oq acrlr Ir oK.

6.



A
T. 13i4Cyrne qirxe l rof lc l {eHrrs :u iHr.r  LU14pHIIH eKC}41'OHHOT Cn' tyrn npH B"laeMo;r iT r

I lJr  a3MOt{ H 14 NI H pe3o t lat lCaM Lt '

dr,rcepr.auit-rre 1ro:6anler{a AeflKr,rx ofrHcroK, rIoMHJroK i lcapt'ouurzx 'r 'epviHin:

Ha CTop. 25 " t laxonHqeHHi B eKcuToHi xonUeulpaUiT eHepri i " ;

Ha cTop. 57 rle cKa3aHo Antl tKoro po:l i t l ipy HalHoqacTLlHoK eiAuocurbcq

, l iarpanra 3.9;

FIz l  crop. 60 rrc Aaui  nn: l laqel lHt AetKHX napelMerplB;

-  Ha crop. 7i  r ;xa:al lo ((Bn.r l14l ;  l l l lO>> ' lauic ' t 's  f l l lP,

Ha cTop. 85 nanuCal lo (3o6pa)Kel l l l l lMH)) ta l t ic  r t ,  <<:to6parreHI4MI ' l ) ) '

Ha c-rop. 8B la l tHcaHO ((B n0,, , t ,or , ' ' t i , ,  i  , , l tat t t t t i l , t i t tc t t i ,> r lv ictb (( l l

Jlal l l l to) l ( l (v)

pirc.  4.  l4elra Puc.4.245 no3HaqeHHfl  e ic i  op, luHi l l -  " l  laxrt l i  xBocl ' ) "  Vp6axa"

Brca: lani  ueAo,r i ru He c nphHuhnoBtlMl ' l

orpH MaH Llx pe3yn blari s'

i  rre 3MeHUylorb Baxnt4Boc'l ' i

7. Bianoeiquicrs l lrrcep'r 'aui i  ecrartol]JTeIIHM BHMOI'arI.

Pe:y,rb.r.aTr4 FrayKoBhx AOClri l>xeur, qrci cKJli l,I l tt :Hticr' ,- lHcep'faull

I lepenep:ena N4.B' ,  ehrc. ] ra/ IeHi ' :po:1, l , l i r ro i  q i r .xo.  I - le C8i4.11,1. ' ' ,  l l [ ] ( )

npotf lecional i3H,r  aB.r .opa. l [ncep'rart i r  Hai lHcai lLt  ' ]  BHKopHc' l 'a[{ l l t lM al( l l . ' tcNl iqt tot t r

cr14J,ro BhKraAersrr  ua-repia:ry i  xrc icrro orpopv; let t i t .  oct tc lst l i  p. ' l ) . ' lb ra I  l l

AHCepTat( i I  ony6:r ixonaui  ,v 5 crarr f lx  B l - lpol l i i t t lnx csi- t t - ru l ls  tparonr lx f lavKol l l ' lx

)KyprraJrax.  3ara. t rsua r i - r ruxic ' r 's  uayKoBHX ny6r i rcart in,  n rKI ' tx t lHKJlal l .eHi ocr ionrr i

nayr. loni ' l 'a npllKl ' t lLlHi pe:y, 'rs'ra1u 4tacep'raqii ,  niAlroeiAa€' B14MoraM AAK

vr<paTHr.r. y ae.r.opc$epa'r i  AHceprauiT nosHicrrc ni4oSpa>xeH0 ocFIosHHia : lH't icr-

AhcepTaUii,  i f  axlya,luHicrt, i  ntery, Holl l43Hy oAep)l(aHl' lx pe3ynbrarin' oco6ncrun

Br,recoK aBTOpa-r.a Bt4cFroBrcH. {HCeprauif ina po6ora ue lt io'ruTs n.naria-ry'.

Ha ouloei BnKJraAeHoro Br.rLue BBa)Karo, uto rceanidl ixauii lrra po6o'r 'a

Muxn.lH l lo-rrct:: tHni|HpoBHr.{L} I lepeee p:ena <fl: ta: l , tourle 11i,; iCU,rc-t l  t l l t

, r rc l* i r . rec, .eHrt iT. l -ar .pera.r . is  r iar t iauiuonoro la rrceBrloi :ouiar l i t tc-rBo|t)  [ laputruni t l

Hatrolracrntrr{aN,lH clt i6lra ' fa 3o,,rot 'al)),  ct 3aneptuctloK) } la) ' 'KoBolo 
' lpauclo, 

g lxir ' i

o.r .p 'NlaLro noai  r rayrtono o6rpyrrrosaHi pe3yirb ' r 'a ' r 'H,  nro u cyKyft t tocTi  nr ' lp i t l tv lo- l ' l )

KoF'(perHy gayKon), : lai latrtv cylre Boro :tt lal lel iHtl B raLtl ' ' l i  cvqacltt t ' i  ol l l 'H l(H i

, la:epnoi  ( t i : lu lc l r ,  qKa rroJrf l fae y Bcratror iJrL-Hi l i  BI IJ ' tHB\ uJla ' ] l \ ' to l lHOI 'O pe' lo l laf lcv

HaHoqacr14rror(  cpi6ra ra : lo i rora Ha LrrcmiHect{eu'rHi  s laclunt lc ' t ' i  J-arpct 'ar i r l

r iarr iaHirroBor-o (TC) ra nceB.qoi :ouianir-roBoro (PIC) 6apnunr<iB, l t lo c$opuoaaui

y r loi l lu4x po'*tHttax i  rroniplepHhX n-[ iBKax' ,Llracep'raqilrHa po6ora ' ]11



aKTVaxbll icrro o6parroi TeM14, o6cqroN4 eKcnepHMenraJlbHoro Marepia,ly.

rrnSnuoro i loro ocMrrcJreHHr i o6roeopeHHr, HayKoBoto HoBH3Hoto,

o6rpyH'ronasicto sucHosxis i  pexoveHAauif i ,  qrcicrrc o$opnanenHq eiAnosiAae nn.

I 1, l3 ra. Bl lMoraM <flopr4ry npprcyAxeHHr HayKoBI4x cryneHin i  npncnoeHitr

BqeHoro 3Bar-rHr crapuoro HayKoBoro cniepo6irHHKa)), 3arBepAx(eHolo

nocraHoBoro Ka6iHery MiHicrpie VrcpaTHr,r  } f i t  567 eiA 24 lunHn 2013 p. ,  a

:4o6yeav 3acnyroBVe npHcyl lxeHHr HayKoBoro clyneHt KaHAHAara rpi : rarco-

MarelN4arrzqHux HayK ra cneuiarr ,n icrrc 01.04.05 -  onrt lKa,,qa3epFl: t  $ i : raxa.

Odl iu i f iHui l  onoHeHr:

AoKlop cp i : rz rco- H,t areMaru tr FI l.l x H ayK, npotlrecop

naypear f{epnranrroi npevii YxpaiHn 3 HayKH ra rexHirct't

:anigynau eia,Ti"ly 'reopiT Amsetl,t iqst4x B,tacrHeocreu cKnarr:(rlux ct4creM

loH e r1r,ro ro tp i : r.r xo-Tex H r LI IJo ro I HcruTy'ry

ina. O.O. I-a,rxina FIAH VrcpaIHu (rv. Kraie)

i laurreel.t . l

f l  iarrHc fO. f . I laru KeeH.la

Bqeuni l  ceKpe' fap

foueq;xoro tf i:n xo-rexFIlt{

in,r. O.O. fanrcina I-{AH Vr<

KaH/lHAar rexniquux HayK

: lacsi
n0Hll lr , i i l r i i  -{

ot3ttxo.Tu\tr r,uliii
, tHcIlrTIl'

r imciiiiriitririnl' \ i
H,r[tog.r:r,uoi inl ir:::ri I i;

nalx ytip,tittti I tv I
a\ tnexrn{rixaqii'r,.., /."1
* \ roA trScZ0tgl 
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Gnr'r; B. tO. ,[trrnlpeurco
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