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1-xayquoro py1<ono;.u/wens: 0 nnccepraunonno pa601'e ApTeMa llmmpuesnqa Fnosu
<(KOMl'll>l0T€pl-I06 M0;1¢JIl»Ip0B3I-ll/ll: C'l‘[)yKTy|)hI nonnrunpouccuxncnur B cmecnx u

nan-mzcomnosmax»,
IIp€,HCT£iBJ'|€HH0I7I 1-Ia couc|<a1-me yqel-10171 creme:-m

Kan-u1m1aTa clunznxo-Maremarmecknx nayx
HO CTIELII/IBIIEHOCTI/I BI>ICOl(OMO}TCKyl'IpHbl€ CO€}lI/lH€HI/I51

Zlnccep-rauuox-max pa6oTa All. F11051,: nocasnnez-Ia nccnenosanmo C'I“pyKTypbl cmece
nonnnaxruna (FUIA) 14 n0n1»1(3-rm1pm<c146ympa'ra) (FIFE), a 'rar<>I<e H31-IOl(0Ml'|O3l/ITOB Ha ocnoue
FIIIA I/IJTI/I FIFE. H3l'|O}'II-16H]-Xblx H£iHO'-[2lCTPlI.l3.'v|!/I uenmonosbl (HLIII), n0Bepxn0<:mo-
Momaqmunponanl-n>1Mu npl/ml/ns1<0171 uene ormronalm/ma (OIIA) mm o:m1*0(3-
F14/CLPOKCI/l6}'Tl/l]Jé1T€i) (OFE), COOTBETCTBSHHO. I/IHTepec 1< p&CCMZ1Tpl/IB8.9MI>IM 06'b€KT£iM BEBBBH
rem, qro 01-m smnsnorca 61/IOCOEM€CTVl.\/II>IMl/I, 61/l0}1€l‘P8ZlVIpy€Ml>l]\4l/I 14 Moryr 6r>m> Ilouyqeuu 14:

B03061-{0BJ'l€MI>IX npuponnux ncro=u-n/mos. Tame caocrna qpeasuqam-xo B£Dl<HI>I npn
pazpaome HOBLIX axonoruqecxn caonacx-n,1x HOIMMBPHLIX Marepnarros c l(0I-I'I'p\)JII4py€l\(blIvII/I
csoilcnaamn.

K171/I3!/1'-ICCKI/IE! xapam-epncTm<u FIOIII/IM6pHl>IX cncrcm I-I3.IIp$lMyK> CBHZBHLI c nx
CTpyKTypHI>IMl/I OCO6BHHOC'l'5lMl/I. Om-1a|<0 mm cucrem Ha OCHOBE FIIIA 1/1 IIFE Mlmruc
c'rpy1<Typ1-rue csocraa OCTBBBJII/ICE no cnx nop HBO6‘l>>|CH€HHbIMl/I. Haupumep, I/I3BBC'l'I{I>l€
alccnepnmem-mm-n,1e LIZLHHHC He nosaormnn 1'IpI/11711‘!/l 1< ozmoauaqnomy BBIBOIIY 0 CM€U_ll/|Ba€.\IOCTl/I
FIIIA 14 FIFE, a 3KCl'I€pl/IM€HT€U'lbHO€ 143y=|e1-me c'rpy1<'rypu l'lpl/IBI/I'l'1=lX K Hal-roqac r1/mam cnoén m
OIIPIFOMBPOB OIIA I/I OFE B nonnmepumx 1-lax-1o1<0Mno:mTax no Cl/IX nop He npouuul/1r|ucr>. Ilpn
910M nmeromuecn Teopermeckne p€3yJ'|bT8TI>I I/ICCIl€£lOB8Hl*IX npmamux cnoés 1a UKpy>l<CHI/ll/I
pacrmana xnmuqecxn n11e1-rruuuux nommepoa Gwm nonyqer-n=I 6e3 yuera 1-umwwm Lu»u10:u,uoru
Meme!-na B np1/mmmx uermx. FI03TOMy 01-In Mornu 61,1-n, HE!B€pI-[bl 111151 CIIy'~{85I npmamux uene
OIIA 14 OFE, nmeloumx Cyl1l€C'1'E€I-IHBIB npouonm-me cocralanmomvle rmnonu-lorn Moms!-[Ta 14

OTHOCSILUI/IXC5I K HOIIFIPHLIM uennm TI/IHPI A cornacr-10 1<r1acc14c]m1<aum/1 LII1-oKMaI7Icpa. B umrm c
3TI/IM L[J'l5I I/I3)/'-[CH1/15! cTpy|<Typ1,1 cMece17I 1/1 H€i.HOKOM03l/ITOB Ha oer-lone FIIIA 14 FIFE All. Fmma
npcmen KOMl'Ib}O'l‘€pl-I06 Mo,1ennp0Ba1-me c ncnonbsoaax-mem nomnoarorvnnmx MO,!6JlCl7l.
noaaonnwumx yqecn, xnmnqecxymo npnpony 1/lCcJ'|C,'1}'BMbIX uonmvwpx-n>1x cncrem 1-xa aromapnom
yposne.

B xone sunnnnennx qnccepraul/lolmoii paorm A.£[. Frlosa pa;xpa6m-an nom-x0a'ru.v1m>1e
MOZIEJTI/I FUIA 14 FIFE, cmece 14 Hall(>KOMl'l03l/[T013113 ux OCHOBCI nunonnnn 1aa.v11/maumo M0}'lB.lCI7l.
cpaanmaaa paccqnranlme xnaqex-11/m FRBPCI/lCT€Hl‘llOl7l Jlnm-n>1 14 remneparypm CTSKJIKJBBHI/III c
Imeromumucsi 3](Cl'|6pl/lM€H'I‘8.!lhHl=IMI'l LIQHIILIMH, a Ta|<>|<e r|p0B6II ,1IIl/I'1'6J'lbHO6 Ml/Il<p0C€K_Vl-1;1H(>C

Monermposal-me p3CCMOTp€X-IHLIX cnc'reM. FIPOBEJJEHHB Mouenuposanmx l1uTp€6OBaJTO BLICOKORJ
ypom-151 BIIHLLCHI/IX 60I1l>l.Ul/IM qncnom cospemeuuux FIPOFPQMMHHX na1<e'm1a. AJI. I‘n0uz\
CaMOL:Tus|TE>IIL1-10 pa3pa60'1'a.n np0rpa;v1Mb1 O6pa60'r|<n pe3yJ1m'a1'0s l<0M111,1o'1cp1-mr
Mouenuposanm.

Kporvle -roro, B pa60Te 61=ma ntxyqex-la CM€lLII/IBHSMOCTL FIIIA 14 HFE Ha p83Hl=IX
npocTpaHcTseu1-mx M6ClI.l'l'a6aX B cMec;1x. Cnenyer OTM€Tl/ITE, lm) pE1C'-l€T aHspreTnqec|<14x,
renn0¢m:mqec1<nx, Ll!/lHaMI/I‘l€Cl(l/IX n CTpyKTypHblX xapaxrepucmx, nmnonr-xex-11-11,1171 aBTOpOM {LIX
cmece FIIIA 14 FIFE, noaxaorum crbopml/Ipoaan, MCTOLlO."lOl"l/I‘-IECKYIO ocuony arm Tc0pe1w|ec|<oru
amulma cmemnsaemocm Jlpyrux mnon TIOIII/IM€p0B Ha ocr-lose pezynsraroa 1<0|»uu,|<m:p1-mro
Monenuponam/m.

Barnum-ms LIBTEUlI>HO€ n3y=le1-me H£iHOKOMII03l/ITOB Ha OCI-[DB6 |<aK IIJIA. Ta|< 14 FIFE_
A.Z[. Fnosa O6Hpy)I<I/III HOByK) cTpy1<Typy HPHBVITEIX 011065 uene OIIA 14 OFE_ pal-Ice ue
onncazmyro B reopm/1 nonnmepumx u1e'ro1<, Ha ocnosal-mu I'|0J'ly'1CHHLIX uauumx urm
BHJJB!/IHYTLI l'Ip€,'1Fl0J'IO)I(€lll/lil 06 aq1cbe1<'rnm-|ncTn I/lCllO.'ll>'30B?lH!'I$I p8CCMaTp1/IB8€MbIX npmmnnx
uene n cnocoon nx npnnunxn JITISI Mo;u4qm|<au1/ll/I ll0B€pXHK‘ICTl/I H‘-II_I c ucnmo
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r1pe}10'r1apau1e1-11451 14x 61‘p€1‘8l11/ll/1 11 pacnnane r1/111120411061-11=1x nonnarbnpos. 110ny=1e111-me

pE!3yJ'l1>T6TbI cTa.rm cT141v1y.nnM mm LLam>1-1e1711ue171 pa3pa60T1<14 a1-1a.r114T14uec1<o171 T€()pI/11/1 311:1

01114ca1-11411 r10;1061-xux c14cTeM. 3114 PICCIIELIOBBHI/[$1, npo1ae1_1e1-11-11,1e 1<0r1neraM14, c 011140171 c'mpo111,1.

r1ozmaep).114n14 11ony=1e1-11-11,1: aBTOp0M ;114cccpTau1401~11-10171 p86OTbI p83}/JIbTEiTbI 14, c 11py1‘o171

CTOPOHIJ, UUKHZGHI/I, ‘ITO yCT3.HOBH€HH35l E MO}1€Ill/IPOBHHHPI H€O6BI‘iH8 CTpyKTyp3 Hp!/KB!/[THX

uene 110n>1<1-1a 6I>ITh xapa1<'rep1-10171 111151 nonzpnmx HOIII/IMBPOB TI/[I13 A.
Ta1<14M 06pa3o1v1, zu4ccep1'au14ou1-ma pa6oTa nsnswrcx 0p14rm-1am.Hsnv1 14ccr1e:101aa1-114eM 14

1-1ec0M1-1e1-11-10 1a14oc14T CYLILECTBEHI-1bII7I s1<r1a11 B pa31a11'r14e npe1.\cTa.Br1eu14171 0 c'rpy1<'rype cmece 14

HBHOKOMITDKX/ITOB Ha uc1~10Be r1o.114r1411po1<c141<14c:1oT.

B npuucce p86OTbI I-18.21 111/1CC6p'l‘L[l/16171 A.I[. Fnona HKTI/[B1-10 yqacnzoaarl B 1/1ccne;\o1aa111451x

no TCMBM Hay‘-IHO-HCCIIEIIOBKTBHBCKHX pa60T I/IBC PAH, a '1"a1<>|<e ;111.11;u10;1 14c11o.11114'1*e11eM 110

1-1ay=11-11>1M l'[p0€KT8.M 1; p3.MK€iX rpal-1TOB P<D<DI/1, <DL[1'1, PHCD 14 Merarpaura 1'1paBmen1>cT13a

P0cc|4171c1<o171 <I>e11epaL11414 11 pa»/11<ax HOCTGHOBJIGHVIZ N2 220. Kp0Me Taro, 14cc:1e110Ba1-ms1 no Teme

n14ccepra1u4oH1-10171 p860TI>I 6511114 1'l0£l,I1Cp>|(8.Hl>l cT1411e1-1.1142171 F1paBnTc.'n=cTBa P0cc1414cK01?1

(I>eZ1Bpau1414 gum acn14pa1-n‘0B (2018/19 yqe61-11>1171 1'03)

A111. Fnoaa >1Br1s1eTcs1 coanropom 27 neqaruux pa60T no Marepnanam ;114ccepTau1414, cpenn
1-114x - 6 cTa're171 13 p€L\€H3l/IPYEMHX >Kyp1-1a.r1ax 14 1 rnasa 1a 1<1~1141"e <<Mu1tifuncti0na1 Polymeric
Nanocomposites Based on Cellulosic Reinfnrcements» (non pen. D. Pug1ia_ E. F0rtuna1i 14

J.M. Kenny, 14321. Elsevier). 1'1o.r1y=1e1-11-n=1e All 111030171 p€3yIXI>TBT1>I 61111114 a11po614poua111,1 11a 15

p0cc141?1c1<14x 14 Me>1<11y1~1ap0z11-11>1x 1<01-111vepe14u14s1x.

Ta1<14M 06pa301v1, AJ1. Fnosa cc1)opM14p01aanc;1 1<a.1< ca1v1ocTus1're111,1~11,11?1 14ccr1e,uosa1"en1,,

c1"1oco6141,1F1 cbop1v1yr114p6BaT1> 1»1ay'-1111>1e 3a;1a*114, pa3p€i68TbIB8TI> Teope1"14qec1<14e M€T0;1I>I J11}! 14x

peu1e1-114>1 14 r1po1ao1114T1> rny6o1<1/1171 a1-1a:1143 n0:1y11e1~11-11>n< pe3yru;raTOB.
)114ccepTa1.u4s1 ApTeMa }l1v114Tp14eB14qa Fnonbl cooraercrnyer 1<p14-rep14;11v1 r1. 9-14

<<H0.r|o>1<e1~114;1 0 r1p14cy>1<;1e1~11414 yqe1~11>1x c'rer1e1-1e171>>, yTB€p)|(£[€I{HblM H0c'1'a110B11e1114eM

np8B1rlT€JlbCTBéi P0cc14171c1<o171 l1Je1:1epau1/114 01' 24.09.2013 N2 842 B peL1a1<L1141/1 c 1/BMSHCHI/[}1l\ll/1.

s1~1ece1-11-11>11v114 HOCTGHOBIIBHVIHMI/1 npal/l'l'6J'1bCTB Pocc14171c1<o171 <I>e:1epaL\1414 OT 21,()4.2016 N2 335.
01' 02.08.2016 N2 748, 01' 29.05.2017 N9 650, 01" 28.08.2017 Ne1024, 01' 01.10.2018 M1168 14 01'

20.03.2021 N9 426. Cq14Tzu0. ‘no eé 8.ETOp 3ac.r1y>1<14BaeT r1p14cB0e1-114s1 e1v1y yqe1-10171 cTer1e1-114

1<a1-1;114£1a1'a (1)!/I3!/IKO-Mi1TBM8.Tl/1‘{€Cl(l/IX 1-1ay1< no cneu14a.m>11ocT14 1.4.7. 131>1c01<oMo.1e1<y:1s1p111,1e

CO@l]HH€Hl/[$11

Haylu-11,1171 I3}/KOBOELI/1TE!I1I>I

aaMecT14Ter11> 11pe314z1e1-rra PAH,
qneu-Koppecnomlem PAH,
l1o1<T0p C131/I31/1K0—M8T6M&T1/I‘l€CKl/IX 14ay1<

(Cl'l€1IH6J'lhHOCTI> 02.00.06 ~ BbICO](()MOJ'l€KyJ'|pHbI6 0042:1141-1e1-114;1)

zaBeny101u14171 r1a6opa-rop14e171 T€Op1rI1/I 14 Moz1e:114po1aa1114s1

IIOJIPlM&3p!~lblX c14c'reM I/IBC PAH
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