
cTAHOBI4LIdFI
rta Ar4cepTaru4oFll{r4rr TpyA, IIpeAcTaBeH 3a npI4oT,}KAaFIe FIa Oopa3oBareJl}laTa

14 layLtlatcrerleFl ,,[oKrop" - lfpoQecuoFra,rlHo HarIpaBJIeHVe:4. ,,f[pupo[Hb nayKr4",

]I{ayuna cueqrr4nHo cr : 0 I . 0 5 . 0 5.,,@z:uxoxvMnfl'"

: ,rflolrno:uu eAl{oMepuu t|torounld KpMc'raJII{ or MeraJIIrx4 oKclrAI{

{c r{3nlop a3 N4epI{M 3 eO JI H'l'I4 3a CeH3OpI{H [r pL{JrOX(eI{ X4fl "'

/-dorclopaur: acI4c'feHr Karep r.l r r a E N4 ar oea JI a-:apoea

P el Iel l:leur' : Ilo r,\. ltr t-r r.1 H)It. B en tlecl ae Crecpano o B ilc kr e e

1. Ocr+onuu []apaN4eTpM rla AHcepTax{uoHrnrlq'll'pyll
fiacepraqrac'Er]{ufllTp)r,rl Ha acr-ilc'[eHt- Karepnua Erufl,'rona Jlla:apona o6xp,atlla I6 [ tr,tat.uttttortt4c-

Hta crpaHnr{v,crry,p)r<a 1I5 $vr. u 5 ra6n l-{alupaure caI57 nt4TeparypHt t43'roqHnt),vt.

2. Am'ryanuocr Fta Al{cepral{Holrulln rpyA
Clepeureuuara ceH3opprKa pa3KpuBa rur4por( Qponr upe4 ila:uqa, xI4MI,tur4 I4 TexlIoJIo3u 3a pa3pa-

6oreaHe Il oltrr4Mlr3lTpaHe FIa HoBu rexHaqecKlI pelleHfitl lla cbBpeMeFIHo HL4no, 3a n3crteAoBat'eJII4Te --
'rfl e cTzMyn 3a Tbpcelje Ha cbBpeMeHHI4 MeTOAA 3a KOHTpOII 14 I43MepBaHe Ha IIapaMeTpUTe I-Ia: TeXHn-
qecKr4 ra 6uoloru'rHu o6ertz, oKoJIHa cpeAa, FroBIr Marep[aJl]I, Ko]IcrpyKul4l4, -fexHoJlofHIr t4't.H.

Cen:opzxara e l.raqa6Ho HarrpaBJreHr{e, r{Hrerpupauo xBIIeHkrx, edterrz, npot-trect4 I{ anropl{TMa or
TaI{uBa oSlacru lla 3Halrr4sra Karo: Suazr<a, xlrMnt\ 6votorr4f., TorIJIorexHItI{a, eJIeKTpo:rexHl4t(a, eJleK-

ecrecrBeHl4, TexHur{ecru a 6uolor }4.uun :nay KM.

qHkr Mrr\r. xr4Mr4r{Hr4 napaMe'rpu n yAo6en 3a h3llor-
or ozcreMUTe c arJToMarLI3r4llalro ynpasletrze. Te

e Il3IIoJr3Bar BceKIJ AeI{, Karo Ha[pt4Mep: vo6arnu
a arlaparypa h r.It, B'sguoxtttn'e L{M IIpr4J'Io)r(eHut

AoBarercl(u aflTepec, oco6euo c"rrel 2000 r,, nopa-

4u pa:noo6pa3ll4Te Btr3Molr(Iloc'tr4 3a npr4trolr(el{14e-lo uH,t. llAno o't'uatT-:t'laLt 14MI4'I'e c'bL}peN4et{tIu npv-
Jro)neHnt ua dtolonnLJTe I{pucraJII4 e u3[on3Bal-Iero I4M Ka'lo ceH3op14 c ol'ft4L]rla Ac-lcKtlltt. t(oe'lo oe

llbJt)l(r4 ua 4o6pe gecpraurapar-lrzre r4M rpuzvtw.t xapaKTept4cll4Ka Kalo o'fpar(enre//nponycratte u BHco-

I{r4Te H}iBa FIa qyBo'tBHTeJrFrocr, MHofo ror{l-Io (iutcczpaun rpauauu FIa AereKLI,r4n, 4o6pa pa6o'la BbB BI4-

TJIAMWfl AI]ATA3OH IIA CNEI{T'bPA \PN HOPMAJIHI4 YCNOBI{JI"

B cr"olee'rcrBl4e c rrocraBerlara IJeJI, KoHKperHure 3aAarII4 3a a3rIbrIHeHI,Iero ft, o6eua lla ilpoBeAe-

HI4.fe eKonept4MeFITI4, nOJIyLIeHI4Te pe3ynTaTu u fiocTrlrHaTI4TI4Te IIpHIIOCI{, ,4I4Cep',llaUI4OHHI4qT TpyA Ha

acproreHT Kareprzua Jlasapona, [onaAa w3usno s odracrra I{a ceH3opl4Kara - eAHo MoAepHo 14 c:bBpe-

MeHHo rrayqHonpr4no)Kno FrarrpaBneHr4e Lr B To3I{ cMrlcrl, pa:pa6oreHl4tlT Aacepralrl4oHeH TpyA e aK-

TyaJreH, ghceptalv:lieu, :n{.iuN,I LI B c63Byrrue ci6c u3ztcKBarru.gra Ha cbBpeMeIJHule rexHoJIolI4I4.

$opnry.nupaua, ntaula6lta rto cbAbpr(aHl4e, cxeMa-

arv v tcFlo AelilapApa]-I\a oLIaKBaHI4fl l(paeF] pe3yn-

Be[ecrBa. 3a pea:rzsrpaHe Ha rtocraBeF]a'ra L(eJI ca

s o6o6rueH BI4A ce cBe)I(Aar Ao cneAgoro:

l) flony.ranar{e Ha rlbgI(fi cJIoeBe orNblOs u VzOs c npeABapI4TeJIHo 3U\aIetIV xapal(repl4crt4I{14;

2)WzcrcneaHe Ha ocFroBHut'e ceoficrBa (ol'rzuuu, celI3opLtt4 x /fp.) H4 TTrttt(ttre crioene;

3) flonyvaeaHe Ha nopbo3Fr14 eAHoMeprl4 tporonHu Kp14cranr.{,, l,t3cJTeJIBalje l-ta onrttLt IIt4l'e }.'l oelJ3op-

Hlrre IrM cBofrcrea. h 143iloJr3BaHero aM 3a onrr4qHa AereKLl['lt ra fiapv tta Jle'trt4Bvl l]olI(ecllBa;

4) llogo6p.rBarie Ha ceH3opHr4Te csoilcrea Ha {roront-tt'tre KpJ4clanu Ltpe3 pa3Jlr4rlllt4 llo/Ixo.lttl.

floco.ieHu're 3aLaLIH ca KoHl(pe'rHrt v perJ,aBaHero I4M fapallrnpa u3nt,nllellLiel'o lla I(erra.

4" C'renen Ha iro3HaBaIre Ha ct,crosl{uero Ha npodleua
OcnosHara qacr rra:ruieparypnnn o6sop e BKrIor{eHa n fraea 1 c o6erta 37 ctp., u ttoiro ce aHaIIr4-
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3npatt4 137 uayuwt't 'rpyla. B oclaHa,'lr4'r'e fraBa Ha Aricep'fauuorlFrlirr rpy/l llr4cepraH'r'Kara ce [o3oBaBa
r{a oqe 22 sru'repa\ypur/ t43'rovuuKa, nor4r'o 143noJr3

oT Her eKcflepaMeHTarHa pe3ynTaTrr
l1p rz p as p a6 o'rB aHe'ro Ha /u4ceprallno r'rHrl.s rpyl(

ToLrHr4Ua, or r(oulo 80 %o ca ny6larynaHl{ B crleqn
pyMr{ B rephoAa 2000-2016 r. Toea Aor(a3Ba aKry
xpoH c HayqH[Te Ter{Aer]ur4r{ B pa3Br4TueTo Ha ceH

rapAHZTe rexHonofr4r4 na XXI BeK 14 nrnr,p4lrra y6
rpo6lenaa. Tona fi rro3BorrJrBa 4a cpopnrynupa roqHo ueJrra Ha Ar4ceprauuoHr.rumpyA, rrprKo cBbp3aFr c

pa:pa6oruaHero Ha rropr,o3Hr4 eAHoMepHr4 $oronuz KprrcraJrr4, vt3rpaAeHlr or rbr:rK?r cJroelle ua 6a-zata
Ila MerarIHI4 ol(cl4Ar4, uaFropa3MepFll4 3eonarr4 II TepMonJlacrl4qelr nonuMep (rorruvernlvetarcpnlar') c

rcpafiua qel -aspaSorBaHe Ha ceH3opu 3a oIITrzqHO perucrpupaue Ha tapr4 Ha JrerJn4Ba BeruecrBa.

5. Ct,o'r'ne'fcr'tsMe Me)I(/ly rrg[IoJr3Bar{u]'e Me'[oAr.r u aftaparypa, M frocrar]eHr,r're ueir u 3aAarrn

f{orlopaLlrKara e yoBouna u KoMrIe'i-eIrrFIo I43rIoJI3Ba 3or-fer MeroAa e xon,rduHawlA c qeurpoQy>li-
no Fruulacr{T1e s utJro'fo vM anaptrypLro 14 l'exHoJloft4uno psuoo6pa3r4e 3a flonyqaBarre FIa eAHHI4qHu
't-l,HKI4 cf ralrrlra or NbzOs ra VzOs c Bl,lcoK IIoKa3areJI Ha flpeqyflBaHe. Paspa6oTeHu u onrr,rM]13r,rpaHr4 ca
N4eroA14Kr4 3a roryqaBaFle Ha: 3 r:una lrallopa3Meplru 3eoJrrt'r'Lr, roJInMep Ha ocI]oBara FIa noruM.enlun-

^4emat{purro.m 
(P MMA) n'rbHRV Szrrvrr,r Ha rtxna ocFIoB?.t c I{t4 c6I( rloKa3arerr Ha rrpp{iyflBaHe"

I-la Sazara lla 'fe3lr e)JL4nvqsr4 r-bHr(t4 crloeBe ca

TarHU ol(cuAa n 3eoJrr.r'nr, Kar(T'o a xra6pu4uu Sorol
U Y 205,3a [OnyrIaBaHeTO Ha KOI4TO Ca U3IIOJBBaHI{

3a zscnersaHe Ha csoficruara Ha enI,IHI4qIru'I'e

p a3Hr4 ru Ho ro cro fr Hu orp yKTyp z (v ernrpr-Bb JrHo B 14

Ha 14 A3tror3Ba [rr4por(a faMa or $usiruru{ MeroAr{
Mr.iKpocKonzr (CEM), TparroMr4crrorrFra eneK'rpoHHa Mrrr(pocrolan (TEM), eneKTpoHen x4rrr{pocoHAoB
aHaIIu3 (EMCA), cnerrpoclroroMerpl4fl (UV-VIS-NIR); r,rero4 Ha [tlHalr-vrugo pascefiBar]c Ha cBerrrr4-
rrara (DLS), gn$epenuuaJren repMofpaBr4Merpr4r{H aHarrr4s, ;1rzc}parqu;r }{a peHTreHbstt lsu-u, VIH
creKTpocr(onnr B peafiHo BpeMe 14 Ap.

l4sltorrceuo'to Aoryn Ma AaBa ocHoBaHr.{e Aa B.apBaM B AocroBepHoc"rfa Ha npeAclaBeH}ire B

AUCepTaI{nOHLlfl'rpyD, er(cilepr4MeHTarFrr4 pe3ynTuru, KaKTo 14 La [pr4eMa, qe u3IoJI3Bar-ruTe MeToAtz }1

a\apurypa ca rro3BoJrr4rrr4 rla It. Jla:apoea Aa r43rlbJrr-rr4 {erra u sailasure fapaH'fr{pa[12 uefiuoro
h3LfbJIHeuue.

6. Kpalurc arttaJtpr{3 rrr} Allcepn'arlrdonfruff T'pyl1

/]nceplarlaoFll{r.trr' -fpylt e I43rpaAeH ua 6asara r{a 4 ocHos IWL rlaBu, na'rQ haea I e ocarrraueHa c'bo

crar-rAaprHoTo,,JlvrepaTyperr o6:op", a fIaBu 3,4 u5 ca,,crcpni'u'i, rro ntt c'rlrqec'r'uo r43rpa)K/-larocHorJ-

nhl pa3AeJl ,,EKcnepuureH'faJrHl4 pe3yJlTa'ru A At4cKyct4fl". Kpafiuuhr o6eru nbL uaylliu4 'rpyA ce Aonr,Jr*
Ba c'bc 3aA'blx{u'feJrHrrrc 2 scurturlerHn nor(pa3Aelu (,,Vro2\.,." 14,,I-{er u sa4alrnlj..") u c 4 $rauarnu
MoAyJra (1. ,,llpniro ckr";2. ,,.."ly1tvxaur4r{, BrgrroqeHl{ B Ar4cepraul4 rITa", 3.,,...I-lu'farn. .," vt 4.,,J1ure-
parypa"). CrpyrryparaHa 4ncepra\vroHHvlfl. rpyA e o6orarega 14 c 1 HoB r',rofl:l,,3qr:rroujpHrap".

a) ".JIureparypem o6sop""
B gucepraqvolrtlart rpy4 (,,fraoa I"), no eAIrH sa4r':r6oueu 14 aHarrtTpr.ueH Haqr4H e rpoBeAeFr Jrr{Te-

parypeH o5sop, I(oHueu'rpnpaH Bbpxy uaSop or Btripocu, cloxyczpa*tt 
"tply clo'r'ouuure KpucraJrr,l H

B'b3MO)r(HOCTUTe, r(Or4',fo Te IlpeAnarajr 3A cTsAaBaHe Ha r43KycTBeH}r CeH3OpHr.l CTpyKTypH C trrzpOK].7

IJb3MOlIil-tOC'th 3a llpuu(Tl4Ltect(o Ipunoxellhe B c:bBpeMeHl{u'fe TextJoJIofIlt4
Anleu'm;r naAa Bbpxy eAnoMepFlh're (rolonHu Kpr4craru ta ropbo3Hr,rre creKoBe na Bpar, Karo olt-

TuqHv ceffiopr4. T'esn NaHoroclofina c'rpyKlypl4 ca o6err Ha r4r{Ter{3prBeH r,r3creAoBareJroKu nHTepec,
'1r,fi rcaro re flpelnarar pasuoo6pa3Hr{ B63Mo)r(Hocrvr sa rrpl4no)Ker-rile 14 BoilflT 4o uo4o6pxBaHe Ha xa-
paKTepI{cTIil([Te ]ta To3l4 TI4II OeH3Opr4.

flucopraH'lKaLra noKa3Ba Mtrofo 4o6po rro3HaBaue na npo6:reua n lrl6QulrHa, ,i(oero fi nossonNsa

Aa rrpeueglr Kpr4t't.trlHo KaKro rocTr4l-llaToTo [peIIZ He','raKa h cr,BpeMeHnorto c'r,c'rior{l]he Ha npo6,reva
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nnreparyplloro ppQyvuanq (fnaea 1) saenra oKoJro 23 o/o or o6t4un o6eu ua Ahceprauurra.

F;lana 2. fn nrcriro'rsa pesy:r'rartlte or I43cne/18 Flero lla peAnqa oclloBHr.J csofrclea na eA]4Hr4ru14llrr

T"bHKI4 oJIoeBe. C qqn norjr.Issgte Ifa TT,FTKLt cJIoeBe c )r(elaFrr4 cBoficrea e rpocne/leFIo 14 allaJtH3t4pt-to
BJrI{flHueTO Ha peAaqa TexHoJrotngHII napaMeTp14.

Frasa 3" PasueAaHr4 ca'. MoAenl4paHero Ha ,re'rBlllrBT)JruoB14 c'ror(oBo, h3rpalleFrH ol r:6paunle
MaTepaanH; flpaKThLlecKo'r]o [oJTyrJaBaHe; ofrl]r4LrHoTo xapaKTepu3fipar-1e t4 Lr3creABaltero r-ra cerr:]opt.il4-
receoficraaHaeAlloMeptlu$oroHlrtlKpr4crarrrorNbzOs w2tana3eoJn4rr4 (MEl, n Si-MIrJ), r{aK:fo 14

or Me3onopecr Nb205 u KoMrro3r{r SiOz:MFI.
IlpectterHarv ca wBVIJLT FIa MHofottocorlHo orpax{eFlr.Ie 3a rlerBcpl-Bl)JrFroBi4 cleKoBe, o6pa:lynauero

Ha I4BI4{a Ila Bltcol(o orpa)Kel{ue [pI4 I]apacrBaHero na 6pox Ha cJloeBere B crer(a u lpoMrrr,]ara fi to4
BrH.sHI4e IIa lloKa3areilllTe Ha [peqyilBal-Ie u ge6e:ruuara Ha cJloeBere, ]BfpDr(Aallare creKa. T_ipoee4e-
IlI4 ca uautra6r[r uo o6eu I{SoJIeABaHHrI c LIen I43Bex(AaHe I]a KopenaIJI{oHHI4 3aBl4cr4Mocrl4 c npaKTI4qec*
I(a HacoqqFlocr (np4nor(eFl[4e 3a erl'fnqFla ItereKul4.f, Ha napn Ha nerrrkrBrl nenlecrea).

rr | |

" 'ipe3 LI3MepBaIre Ila c[er(Tpl{Te Ha oTpDr{eHr{e npr4 [aAaHe Ha cBerJrur]ara noA T)f6n e rroKa3aHo
,l

c'bulecTByBaFreTo Irq I{ B}4rla r-ra Ku a3I4*MrIof ollooo gHo oTp a)Ke HI4e.
I--[4scre4earsncy'3 naultna:axn4po$oluzarrytn ]racreKoBere,r{pe3: l.repii,roo6pa6ornarracrer(o-

.I
Be1'e npv 450 "C; '2'. cutafiuzuparle 3. a:rnorsaaHe rla rro-cnnHo xlr4poQo6rl4 3eonrlru (Si-MFI). I,Ie-
flol3BaHero ua Si-lrvtL:I nofrz 4o 5;Kparrro ro-foJrrM o'r-KJ[4n Ha aqeror-roB]4 flap/,, B opaR]reHr4e c ro3t4
I{a BoAHI4 napra. Ctor<oBer+ c ME[, pearvrpar safi-cnruo Ha ar.[eror{oB1] [apu, Aor(aro re3u, r43rpaAeHh
oT Nb2O5 H oK0o-3eonATeIJ t(oMllo3l4ll [IpaKTl'lqecKa He pearllpaT Ha cbLIII4Te l-)apu, '

Inaua 4, Tyx ca pa3r'neAaHu cell3opHlrre ceoficrBa LIa e/lr4r-Jr,rrreu PMN4A cell3ofleFr clofi ouoxcer.l
Btpxy IloAnoI(Ka o't'cloToueH I(pI4cTan. Onncanr ca 4erzrrlHo flpoLlecnt'e Ha DoJryrraBa[]e u x:tpaKl'e-
pt43lrpaHe ua (torouur,r Kpr4cranx or PMMA,Nb2O5, PMMAIY2,Os z PMIVIA/I,re:oV2O5,

,{orasana e B'b3Mo)I(Hocrra 3a ycneuHo r43rroJr3Bar{e Ha eAuHUr{eH c;toii or PMN4A, c onrnN4aJr lla
4e6elaHa LIa crot 360 nm, orJIolI(eH B:bpxy noAJro)KKa or 7-cloeH droroHerr Kp14cran 3a AereKqHr Ha
ilapq Ha xnopocpopn,r.

Ifocoqeno e ycITeIJIHoro I43rIoJI3BarIe Ha PMMA u NbuOs lYzOs $rlnara raro cfyuxqzonannu 6no-
uBuua Ha KBa3?r-MHOfOlloCOTTIIO OTpa)r(eHI4e B 6fJrO-

oTMecTBaFIe HA I,{BnI\UTa Ha BT4COKO OTpDr{eHI4e H
o $opnr c $yurcquo HaJrr-rr4re crpyKrypr4. Pernc'rpr,r-

a Spor Ha cJToeBere B crpyKTypara u npeMero Ha

oiiuocru calrerucrpr4paln npr 143[on3Ba]Je lra no-
vqaBaFre Ha Tle6elurnra A noKa3ar\)J'tr Ha ltpeqyfl-

rer{ o'rr(Jrr{r( 3a ftapure ua x:ropocpi)pM, J] cpaBHeHfie

- flpegnpaerl4Te B Kpafl. Ha Al4ceprau4oHr;r4f TpyA r{3cneABaLrvt ca uocJTeAHa:ra 6pr,urca, 3afBap.sua
ulrKbna Ha rlpeAnplterure L,r3clre4Barrvtr 14 rlprnfaBa Ha Auceprarf,uflTa 3aBbprrrell tzuy, rr,fi. Karo 'rr cJreA-
Ba cxeMara: nonyqaBaHe -+ crpyKTypa -' cBofrclea '-+ nilfino)r(el{he. flolyueuure po3ynralu no'l'Bbp-
)(AaBar flpeAnoJro)t{eH[ero, r]e re3rl rIoBH Marepuarrr t4 OyurcuronanHil clp)/r('t)/p14 c.nc cI4 fypFlocr Mo-
faT I\a HaMeptT npu JIo)I(eHI4e Ka]'o ceH3opl4 3a oITr4LrHa AeTeKur4r Fra naph 1-rzt Jre'fJil.{Btl Be[tecTBa.

7" flpuuocu rra Ar.{cep'raqndor{urds rpya
flpnuocure Mofar Aa6n4ar ilparIl4cneHrr r{:r,M noryLraBaFle Ha FroBIz 14 AoKa3Barle u nporrr43t4paHe Fra

r43BecrHh HayqHll Lfaxru. lle ce saruloqaBar B cJreAHoro:

7.1. v 
i

I. O nfro4Iale 3a 3oJr-re.rr u qenrpo$y)KHo orJraraFre Fra c;roeBe or Nb2O5 ttY2O5 c
flpeABapure:ruo sarlageHa xapaKTepucTut<v (d n n) npl4 orHocI4TeJrHo rro-Hr4cKr{ TeMneparypn;

2. Pa:pa6ope r-rr [a 2 nof4xo4a 3a yBonfiqaBaHe ]{a [opbo3T-rocrra Ha cJroeBere : r{3rroJr3Bar e Ha opra-
l, 3
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H14qna Nla'l'pr4ua uJn4 )Jo1'ApaHu c iloAxoAflull4 HaHo3eorII4'r'FrI4 KpI4CTaJrU, tsOAetlll4 AO HaMaJt.SBaHe Ha rro*
t(a3aTeJtt Ha [per])/llBaHe B Iil14pol(fi fpaHllUl{ c lloAo6peFII4 ceII3opIIl4 cBoilc'fBa;

3.3a nr,pnra ['bl ca roryqeHn oKco3eonurur4 r{oMlo3l4T],r c oKclIAIla Marpuua c BHcoK loKa3areJ'I Ha
rrpeLtynBarle v nrlftnaH"tI4pall14 u l-rel 3eoJII4TFrr{ Kpr4cranr4. Ifoxasar]elrrr Ira rpeqyrrBaHe Bapr{pa B rrru-
por(Iz rpalruur4, a B3ro,ir3BaHero I4M BoAI4 4o uo4o6pnBaHe Ha ceH3opFll4're ceo-ficrea;

4. Pa:pa6ornFl14 ca N4e'uoArr sa noJryqaBaHe ua $
llo l{aHacflrre, fapa}rTltpaqu cJroeBe c nenanu ctofr

5. Paspa6ol'eH 14 l4srlor3BaH e MeroA 3a eArroBp

ria cJ]oeBe]'e oT a3MepBaHe Ha oTpa)Kellue uM.

Domenico [40], Karo r43ror3Ba 14 Mr4HzMa3r4p

I{OMT-EAH [89]. 
i

7"2. Ilay.lmo-ilprdJrolKrrnfipr4roc' i ' ' I

1.3a ur'pnn rET e rlol(a3al{o, qe e Bb3Mo>ttuo u:padorBaHero Ha nopbo3eFl r{erBbpr*BbJIHoB crelr,
rpure)I(aBaq MHoforocolrrro orpa)r(eFrr{e. TosH $axr 4aea orroBop, Aanr4 npoMflHura Ha IIBera ce A'6n-
)tc,i Ha npoMelrll B ol(o:rHara cpeAa wIIA e pe3ynrar or rrpoMtlHa Ha Bttna ua ua6,rrc4euue;

2. t{pes orJralaFle rla qerB'bp'r-BbJruoBr4 creKoBe or peAyBailIu ce cJroeBe or NbzOs/MEL-:eolm n
Nb2Os/Si-MFl-:eo,rul e oc'r)Ll(ecl'Belro Ae't'eK'rr.rpaHe Ha ar-\eroHoBr4 \rapv

3. l{orca:arro e, qe crpyr(-r'ypa'fa, Ii3fpa/leHao't e4nH:a.reH crrofi or IroJrrzMerr4rMeraKpurar, orJro)r{er-r
Ii'bpxy noAJlonc(a o'r 7-c,roen Qo'r'cluen l(pr.lc'faJr e floAxo/lrrua3aAereKlu4rr ua napL4 Ha xrropoQopv.

7.3. 111purroil(Hu uplnrlocpl
L. Fla Sasara FIa olr'fhltHr're LBctIqIBaHl.lr e (r4arpar\4a za 6'tpz rz rorreH

Kourpon lra ge6e,rau{n Ha 3eoJ'u4THI4T'e cJroeBe, or't oinrcn; 
l

2. 3a u:tcsteABarle Ha cen3opH[re csoiic'rBa Fra dllotor-rnrl Kpucranu cttprMo
aqeroFloBl4 rlapt4 e cr'3.quul,eHa n I43IIoJl3BaHa cl4creMa c 6ap6ylarrop u ronlpQrrnpau{u cfrryovre'rpn;

3. l4sneAeuu ca Kopenal(r4orlFra 3aBucr4Mocrr4, rapaHTr4paruu nonyrraBane'io na e2[no-, h"y- , Mr-rofo*
clofiuu c'tpyKTyp14 c rIpeABapI4TerHo 3aAaAeIlI4 orlTarrHa, nropcf olorzq.Htmt pensopitli cnoilcrna;

4. flora:aHa e Bt3MoxtFrocrra 3a ilprdJrorrelrrAe rra eAr;oMepHu rpor:onuz r(prlcrEJtr4 3aj AeTeKTnpaHe
Ha atlerolroBr napv qpe3 ornaf aHe Ha qerB'r,pr-BbJrHoBr4 creKoBe or pe4ynirrq:r4 2, 3, 5 wtlt 7 clo-t o'r'

NbzOs u MEL- 3eoJrI4T. C napacruaHe FIa 6por ua cJloeBere B c'rpyKlypala Ha ceH3opa ot 2 go 7,
npoMtHara e noecpnqzeFlT'br FIa ilponycKaue AT ua {ro'louur4Te r(pr4cralz (reunepr4paHk npra 450'C)
ce yBenl4qaea or 0.7 %o no 9 o/o.

8. I[peqeuna na nydrunaqur4r'e, B'[,pxy r(oflr'o e nr3rpaAeH lu,rce[]Tar-{noHnprrrr r'[]yA
I(. Jla:apota e upe/lc'uaBr4ra crkrarr c 9 nayunwrpyna) 5 o'r rozro ca ny6wtrcyBaL{u B Me)(AyHapoA-

ttw Qtlvca+Vl c tllwnat<r (tan'crp (iF), I c uunarcr'paHr (SJR) v 3.ny6nwxar\y1v, /:lol(JraABaHr.r ua rcoe$e'
pe HIll4r4 c Me)r(1,(yHapoArro yttaclve r,r oruesaraHr4 g rrbreH TeKc'l B TpyAoBere na rorilepeHrrr.rl.n'e - c
peAar('fop h peueu3r4parre. Cyrraaplrralr IF e 9,425, a cpgtrHkttrl r4rf4wBz4yares IF- e 1,5964. r{acra or
AHcepl'aunoHllht'fpyll ca npe/tc'raBel1t4 l-1a Holrqs, cpopyHrr.r: I ),creu AoKna4 (u P, }i'slrapnx) u [6 noc-
TepHrd lloKraAn (u'su Qpaurlust-2, u Cr,pdzl - | ns P. Er,:rlapal - l3). i I

l4:lolieuo'ro /Io ryr( Mu AaBa ocHoBaFrhe I\a Halr

Ha'ra3r4 llr,rcep1]aqutr ca rrrhpor(o pa3fnaceHr4 B Hay

oOrqecrueuocl y Hac a u uyx<6zua. f{racepraqr{oHrl
III4 llp e [Op], qUTe Jrr{UTe r(p r,rTep r4r4 3 a rlp ucb)IdAar{e rJ

9. Creneu Fra Jrr,iqno yqacrr.re rra Ar4ceplaH'ra
Hrrn,raxa ilpeKr{ rra6:lo4erizrr Bbpxy HayrrHor43cneAoBareJrcr{ara aKTrrBFrocr r{a aczcreFl'll(. Ilasapona.

3a,ruquu.rr fi npznoc'r B IIpoBeAeFIIlTe I{3cJIeABaHLrfl c6At rlo:
a) u e I-"n'aB'lop e 5 or 9'n* waysmu uy6mzraquu, In-prr ftr]'rop _ u2'tpypa 14Y"'^ aBTop - s 1 crarul;
6) yvac'r'ea.lra e n l6 uzryuuu Qopynaa c'sc I 7 Aor(JraAa (1 ycren AorilaA u 16 nocrepuu 4orua4a);
n) cpe4eu nHry.rBu)Jyalelr lF : 1,596;
r) no cru:ra Hur cur4cBaHe Ha Auceprarlr4oHHnr rpyA;
A) cl,rFrre:'LT ua pa6o'lulrre Marepl4anz, [onyqaBar]ero ua'rbHKI4 cJIoeBe n qerBbpl-B'bJtHoBt4 creKoBe c
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nocnetrBaJ|I]o rr3MepbaHe r\i[ TexHr4Te Lrlrll].r,LB4nyanr]r4 xapaKTepvcTr4r(u 14 ceH3opHt4 cBotr{cTBa, aHaIIu3TT

p"qyn o, rpa{ruuuoro r{ r-IflJrocrHoro oQopu.aue Ha Azceprauuol{Hl4l

cal,lar

,ira dau npueMa, Lte acacreLrr K. Jla:apoBa hMa fllaBlta pontt B; pealu3a-

1u,u{,ra Ha Li3crqAna1t4l;ta aluzLlusa Ha pe3ynrallire 14 rcpafitloro otpopvlne LIa Ahceprall,l'lorl}ll4tl'rpyA

10. llpeqeurca rlh cr ,rla Ha Ancep'f,alrra.
,{ncepraqrzoFr}rr4rr rpyA e Harrl4caFr ua pas6upaer\4 H Aocrr)IreH LIayLIeH e3['ll(, c yc'bpllHa IIocJ]eAoBa-

Terr-roor r{ ,)nperuepeu" ujras. fpa$n.u,rarr Maropl4an MorI{BuIpaFIo I4nrocrpllpa eKc[ep]tMeHTaJIHure

pe3ynrarr4, rTonyrletll,r c nOMoilITa r{a cbBpe]\4eI{FII{ MeroAr4-14. arlaparypa. 'Lor:a fapallrupa KopoK'rHocr-

Ta IZ HaAe)r(AHOCTTa AM, KOeTO IO3BOJLSBa Ha Ttxlla oclloBa Aa ce ilpaBtT Ba)I(FII4 3aIglOrIeHZfi, IA3BOI\14,

MOAeJIII l,t ilpe/InoX(eHUg 3a IIpI4nOlI(eHI{e u o5,'Iacrra Ha cel'l3opl{l(a1a.

11" Anropedrepar
Aerope$eparr,x. orpasrBa ror{Ho cr,pl\eBr{Frara Ha Ancepraql{oHl{nl 'rpya. FIanpaBellnre I43BoAl4 B

Ar{oeprailn-oHur4.fi l]pyA ca roLrHO orpa3eHl{ I{ B Hefo. Bcu'{xl4 pe3ynrart{ v nuQKyaLrn, o6ercr Ha

pa3rne)KAaFre c ,,ErcbnepuN4eHTanHara.racr" Ira Al4ceprar:.lz'frTa, ca orpa3eHz 14 B aBTopecfepara.

pocF{

II o FIfl rl{ero 
". 

gg,lZggH g:kryp.*-J" J-6, IZJ9*J3,-6J-
cMI,lcT,Jl c ToBa, I(oeTo AI{cepTaHTKaTa e ucKa[a Ia
II PI4Y 

LIAB AHE, |IP I,I B NI(BALIC, CBI,II(B AHC, YCTAHO B,q B A-

anp.. tla l9 c'rp.,7 p"tt olfope ce qe're: ,.[-[peiraax-

Bage1o Ha opfaHuKaira ce oc1:r-{ecrRrBa LIpe3 K-qltl.s-.e-l:tg npra 300-800oC:a 6'iaca.".l')'lc claea Br,npoc

FIe 3a ,,KafltrBatIe", a 3a,,TeNl[ephpaHe" w)Ivr 3a ,,TepMt.{rlua o6pa6or]{a", T.e. oc14fyptBa ce ,.'leMrto-

pATypA" U ,,BpsMe" 3a fipoTlr{alle FIa npOUeOa ,,OTcTpaHflBaI.Ie tTa OpfallHl{a'ra'(l

o B Ai4ceprarEflTa r.1^4a MHOro q6Jl.rcugl1x.y.pJJg_L_wlsstt4-gktLebg-a1la., l(otr4ro ce noBraptr B Llerut

TeKc.f . fiodpe 6u 6w1o Te Aa ca oIII4caH]4 B HarIaJIoTg ]Ia AZcepTaL\I11Ta;

o [o6pe 6u6utto oJ]eA nrrrep'd^typt:.Llfl odsop Aa ce rrotlBu a6sau,, coqelrl, flocoKa'ra, B Kotlro tIIe ce

pa3BLrBaT A3CnelJBAIfr4tTa B AI{CepTAI\LttffAr HOCeUI4 eJIeMeHTI4 I{a HOBOCT, pelljZlBal'Ie Fla 3aAaqu, fel'le-

pvIpaIII4 OT l43BeoTllo'to Ao To3I4 MOMeFIT B JII4TepATypaTa, KaxTo 14 [peAIIpI4eMaHe l-Ia U3OJIoABAHVIfl B

c.r;B6prJreHl{o FroBa fiocoKa. Tofaea u ,,I-{el 14 3aAarlure" LIle ce rIorBI4 l]elocpeAcrBeHo cJ'IeA To3z

adsau:
o uydaavlneJltlo, qe AoKTopaFITI(ara ilpeAnara 14 vls-

BpeMeHI-Io orrpeAentHe na 3 ocHollHl4 xapal(Tepl4c-

xFloro orpa')Kelll4e.Wgexra 14 npeAnafaHl{tr or Hetl

DiDomenico f 140], zsnorrseailrcI4 ilapaneJIHo c roBa

MI4pa B LIertILuldtI craFloBhurl 3a el(uH ualla6ell uay-

rreH TpyA e aKTyajil{a TeMart{Ka u Tor{Ho I43rIT)JrHeFI}{e r]a rocraBellaTe llen u cr)rl6l-crBal.qnTe ff 3a[a\v.

flo o6ev Ha eKorlepr4N,toI{TarH}TTe pe3ynrarr4, fto [1,JI6o,{14Ha.'ra I]a ItpoBoAel{d'fe al(aJt'143r4, rlo I(aLIecrBo-

I'O F{a BlByAnh3r4pal-rr4Te KopenaqholjHH 3aBUCr4r\4OCTH VIe)KIy OCHOB}ll,lTe Xapal(Tepilc'rl4KI4 Ila nOJI)/Lle-

Hlil.e Marepp{arn, eAl{oc;tofiur.r, 4eyc;tofirrz h MHorocJ'Iofrnu clpyttrypvl vI KoN4nJlel{c or'fexlioJlofl'llIHl4

fiaxlopu, Hacro-srJ.(t4lr AucepraUuoHeH TpyA I{aAxBtpnfl 3l-taqureJIHo l43t'tc1{Bzlll1,ltl'l'a 3e ro314 rutr o6pa-

3oBareJrHa u r.tayqHa c'reneFl ,,AoI(Top('. IIpu re:n Heocnopl{Mu Aal(eHooru,6ez oco6orlu ycutttl+, rlura-

TeJITT lIIe CpeuHe Mr{o}KecTEO pe3yIITaTr4, I43BOAI{, 3ABUCVIMOCTIi, CTpyI(Typ}I, TBOpqecKu peuleHut 14

Kor{cTaTa{r.grr B KoI4To pIMa /locraTbqeH 3aptA I4 [pI4BKys Ha ,,FIoBocT" I4rr4 ,,HaAcTpotBaFle" c HOBI4

HayqHr.r dtarcru HaA,Beqe n3BecrHr4 TaKLrBa. flo cr'rqnl I43BoA ce Aocrl4ra npl{ BHI4MareneH ilpoqar Ha

-fel(cra, BKnl rleu nrn cpuualHr4rr NroAyn,,3atolloueHtr{e", B rofrro Mofar Aa ce HaMeptr B I(oIvIIIpI4MH-

parr Br4A 1]agoilo noile.re c){rcru, KnacfiOnrir4paFll4 Karo ,,f,IpzHoca", crp.fllvio re3[I, KoI{To ca I43ro)KeIIZ

K{t:o ,,AcHaBHV lx\ttJp_e_w.'Le oQuqzanHr,rr MoAyn ,, IIFPIHOCtr{" Ha caMara /(I{cepralfl4s, T.e. }IeiloHfl-

MHolo eJIeMeHTI{ I{a ,,Hotsocr", K, JIa3apoBa e npotBHna,,Heo-
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6ocltosaHa KpI4Tl.IqHocr" K'tM ce6e cn.

n2,2" I.le'l'o ql{ocrpr
o @opMy,'u4para'l'a ),3allaqa 1" nr,M,,I{em'a LraAvceprarllroHnr4-s rpyA" (c'rp.3) e KorrcrpyK-ltrBHo

ycn o)Kl Ie Ha o' I rocn eAoB a'I'eJI l-tolo a3 Lt o Jt3BaHe rfa 3,,1t - n,t ct" ;

,n, 'l'evrepalvpara ce roBr4Lltaga, a l-re ce rrlt6gn6qora'o --c'rp.39,61 ,75,i1 ltp.;
6 c'rP. 6 | , L0 ppA-o'flony: ,,...o6pa:qv't'e c^e.zc-t?.pn-A-gnl-.Up-?l pa3nLlLrHr,r reMnepary pu (320 u 450"C) vr

3a pa3 Jru L{Ho BpeMe.. 
" 
". llpan r: ruara Ko Llc'lpyKr-u4rr e

6 crp. I19, IV'''u' r,r3BoA: ,,...2 rtbrtr ILo:lerJa!4lo
eoAa. C,'IeI ar4Irarrn3npattero, cteKa I{e ce rpoMeIJ
aqeTorr.

tr2"3" l3'nnpocra
o MEJl-:eoJrr{'r'zre ca curfre3r4par{r4 no xr4Apor

cre[el]T'a Ha 3arITJIIBaHero r{a pa6oruoro upoclpaH
rla c rz HTe3a o [p eAenfl 'r p a6oruolo Han-fl rane?

o Karc ca no46pauz flapaMelpnl]e Ha xaAporepMaJrrfr4tr Me'roA 3a caHTe3a lra El]A-HaHor(pr4crana:
repHaoo6pa6o'rxu rr1l14: 'f..,o;,1,,o124 uaca; 100"C172 qaca - v 170"Cl78 qaca (c'rp. 81, peA 7 o,r4ony)?

tD B t<arsa rtocoI(a AucepraH'rt(a']:a cMt{ra Aa rlpoAtmr{u H3cneABar-rlrflTa rto ra3n'revarnxa? I-lpea-
BI4)KAaT IA Ce U3Cre/IBaIlUt, CB'bp3agn c I43fIO,lI3BaHeT'O FIa I-TOBII'rI4IlOBe SeOIAltlT?

13.3aKLrxo.HeHue

/{aceprarlraounLru't-'t'pyl( [pe/]craBJItIBa odlllnpuo, uerreHacolreno a o6erlal.ro r43cneABaHe c ar(TyarHa
'l'eN4arnKa, npeUh3t{o !l loLu{o l43ri'blHer{He Ha IIocuaBeHure UeJr I4 cErl'brcrBzrfilu-fe l 3alJaLlvt, tr4:rpa4en
e B'bpxy lloct'a'rbqeu 6poii 'lllylloBe, olnerlaraHll B perroMl,rpar14 N4elKAyHappAnt4 cl?tcaHnfr t4 Aorslzrlt-
Lranfi na pel1fr-(r'r Me)I(/lyr-rapoluu xoucpepeHrlhrz,'r.e. rToJryrle]{n'fe pe3ylrrarv oa rlnloot<o,pa3rracellu Ha

Ilallflor-rzlJu'ro 14 M0)rrAyrjzrpoAlro trhBo, I

V6e4euo cLru'filM, ue I(. JlasapoBa ce e crpaBu yL,
ycBoula e HOBLI'r'exFII4KI4 14 M9TOAI{ 3a CI4HTe3 14 143 er{*
3opl4Kara, o6orarala e 3HaFII4.f,Ta cli B pa3nr4lrHtrr o To*

Aa 3a rlonyqaBaHe lta o6eunu Ir rtHKoenoi,trlv lrrat Ira
T'bI{KII cJIoeBe; KoM[JreI(cHo I{3cneABaHe Ha cBoficrea Ha Marepllaru, eawnvttil]n rbrrl(}i cJloeBe ta c'rpyK*
'ryph, KoMIlJIeKc 01] cT'BpeMeHIJI{ CIIeKTpOoKOIICKU rr Mr4KpocKoIcKr{ MeroAr4 3a }r3cJreABaHe, IIpofpaMI,I-
paHe A 4p.). Bctzut(o roBut, B3ero 3aeAHo, orI(pI4Ba IilLl poK xopa3oH'r' a lTepctleKTnB]a 3a pa3BurHe r{a Ha-
y t] r-r o r,i3cn eAo B aTeJ I c r(a1'a 21e vt lro c'r l{a A H cepxtaHTa.

lJ 3arcrrc,reFrae, Ktyro uN4aM npoABhA fopeu3Jro)r(el{o'lo, [penopbqBaM Ha Iloqa-raevo'r'o Hayurlo Xy-
pA l\z\ nlplr,Ic'blll4 rna acncr-re!r-r {ta'repnna Eml.uosa Jlasapona o6pasona'reJrHnl.a u erayLi!ra crelxefrl

,,1{od{'[(}P"

27.06.2016 r.
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