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1. Ue.-lb npOeh,"Ta 

Pa3pa60TKa :Y1t:TOXIOJlOrHH oueHKH )KOTOKCH'IHOCTH HOBblX HallO~laTep[1aJlOB l1CnOJlb30BaHl1CM Pll3JIH'lHbIX OUCHKB 

3KOTOKCH'lHOCTH HOBblX H3HOM3TepI13J10B Ha OCHOBe HaH04aCTHU MCraJJJIOB, OKCl1110B, MenlJlJl-OpraHH4eCKHx KapK3CO[l 11 KBaHTOBblX 

TO'leK C l1CnO!lb30BBHHeM pB3JIH'IHblX nlllpo6110HTOll (.uaqJHIIH, Pbl6bl, IJ:lOCKHe 4epBH, MOJlJlIOCKH, 

2. OClloBllble pelY.!lbTaTb! npoeK,a 

Jla6opaTopHblC vV,","'>UD< HaHO'laCTHU MCT1L'LlOB H lIaHO'laCTHUbl OKCH.aOB MeTaJI;JOll onpeJ(CJleHflOrO pll3Mepa H 

<POPMb!, B TOM 'lI1CJle pa3JlH'lI!hlMH opraHH4eCKHMI1 cneK1'paQbHOC 

HCCJle.aOBaHHC HaH04aCTI1U MeT1L1JlOB H OKCH,10B MCTBJlJlOB MCTOllBMl! 

3KCnCpl1~CHTaJIbHble I1CCJleJ(OBaHHiI H3HO'IaCTHU MCTamlOB H OKCl1.uOB MCT1L1JlOB .Ll-~iI OUCHKl1 )KOTOKCH4HOCTH 

pa3JlH'IHbIX (MOJlJllOCKl1, 'lepBl1, BOiWPOCJlH). 

Ha nepBOM :nane B COOTIlCTCTBHl1 C 3anJlaHHpOBamlblMH paOOTBMH no.afOTOB:-reH aHaJIHTHLICCKI1H 

MCTO.a11'-lCCKOH Jll1TepaTypbl, 3BTparllBBlOmeH HaY'1HO-TeXHI1'leCKYH) nDOO.l1e~,lv. 

naTCHTHblC IlCCne.l\OBBHHl! no fOCT 15,011-96, 060ClIOBBH 

HCCJle.aoBBHHH H cnoco60B pemeHI1l! 1l0CTaBJJeHHbiX 33J(a'l Oll.eHKH "}KOTO!<CH'lHOCTH HaHOMaTCpH1L10B «in vivo». 

cpaBHHTe.lbHble OI.\CHKH aap'HlHTOB Il03MOlKHbiX peUJeHl!ii Ilcc:-re.ayeMoH npOOJlCMbI C YLJeTOM pe3ynbT3ToB npOfH03HbiX 

HCCJle.aoBaHHH, npOBO.l\HBlllHXC>i no aHanOrlFIHOH TeMaTHKe, ~aH aH1L'1113 B03MO)!(HOCTCH H OrpaHH'ICHI1H paCCMBTpl1BaCMblX MeTO,[!Hl( 

3KcnepHMCHT1LTJbHOe 

MeTOllHKI1 )KCnCpHMCHTaJIbHhlX HCCJleliOBamiH. TIolifoToEL'JeHo K 

)Pll npOBe,lleHHll oueHKH HBHOTOKCH'lHOCTH, llPOBCXICHb! 

npe)lBapHTCJlbHhlC HCCJle)lOBaHHll no YCTallOBJlefll11O TOKCll'iCCKOro 1l03LleHCTBHi1 HBHO'l3CTHlI. Ha oObeKTax H3YLleHHiI. 

pe3YJlbTaTOIl, B TOM LJHCle: 

«in vivo» H npe,'lSapI1TCJlbHb)e al!1L~11nl'leCKHe HCCJlCllOBBHHll llJJll l1HTcpnpCTal.l.l1H 

Jla60paTopHble 06pa3UbJ 113HOLJaeTHU )feT1L1nOB. 

Ha BTOPOM :nBne npOIlCliCHO CneKTpaJIbHOC HCC,lCllOsaHHC HaHO'laCTHlJ, MeTaJ1JlOB ~eTO.uaMH DRIFTS, XRD; TPR, XPS. 

)lCTaJIbHb!e 3KcnepHMeHTa,'1bHble HCCJlenOBam1lf HaHO'IaCTHU MeT1L1JlOB /IJlll OUCHKH 3KOTOKCHLIHOCTH C HCnOJlb30Ba!!HeM pa3JlH4HblX 

(MOJlJl!OCKH, LlepBH, MeTO::!bl CHHTe3B HBHO'laCHlll. OKCH,llOB MeT1L~JlOB (ZnO, Ti02, Ce02) 

Pa3JlI1'II!bIMH opraHH4ccKHMll COe.l\HHelll1l1MHonpene.lcHHoro pa3Mcpa H 

HaflO'lacnlUbl OKCIUXOB MeTaJIJ10B onpellCJleHHOro pa3Mepa II B TOM '!l1CJlC 
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Ha TpeTbCM :)Tane npOBe.uCHbl HCCJle,UOllaHHlI HaHO'laCTIlU OKCHLIOll MCTaJEIOB ~ICTo.uaMIl DRIFTS, XRD, TPR, XPS, 

.uCTaflbHble JKCnCpllMcHTaJJbHbIC HCCJlC,UOB3HIl1i H3HO'IaCTHl( OKCIUlOll MCTaJIJlOll LIm! OUCH Kll 'W,yrCHU'lfU C 

HC[J0J1b30BaIIHC;'1 pa3JllI'lHblX (MO~lJllOCKH, 'lOpllY!, "VjWPVI"J 

Ila 'leTBCPTOM ::Hane OCYlllCCTllJlCH Cl1HTC3 KBaHTOBblX TO'lCK CdSc, ZnS, GaN, GaP) onpCIICHCHHOI'O pa3MCpa 11 

B TOM 'lIlCJlC aMllllOKlIC.10TaMI1, XIlT03UHaMIl II rpUIHOllbl;\lH COC.Ql1IH':HllllMH. cnCKTpaJlhHOe 

HCCJ10LIOllaHHO KBaHTOBblX TO'leK MCTo.uaMll DRIFTS, XRD. XPS, ,leTa%Hble )KCnCpllMcHTaJJbHblC HCCJlC~'lOBmHlll 

KIl3HTOllblX TO'lCK LIJ!ll OljCHKI1 '3KOTOKCI1'lHOCTll C 'lC[JOJ!b30BaHI1CM pa3Jll1'1HblX ['l!JlP06HOHTOB. (~IOJ!mocKH, 'ICPBH, 

amUHJ3 nOJ1Y'lclHlbIX cOCJl'.JHeHllii: (PH3HKO-X'1MH'lCCKI1C cEoilcTll!! 11 TOKCHKOJlOfHll. [loJ!Y'leHa aHafIHTH'lCCK,U! ouellKll 

nOJ1yQCH1!bIX PC3YJ1bTSTOS II BblllBIlCHbl OCHOBllb!e ¢aKTopbl, SJ1l!ll!O[]IHe H3 TOKCIFrHOCTb l-!3Y'laCMbIX 06beKTOIL no PC3YIlbTaTaM 

'lCTblpeX 'nanOB p1l60Th! nO.1Y<1CHbl naTCHT3 [JonaHhI 4 eraTh!! B lKYPH8:lbl H H(\fHICaHbl 2 o630pa: B Klmre "Microwaves in 

Catalysis_Methodology and 113,11-80 Wiley-VCH, B KOTOPOM paccMaTpllBaeTCll CmlTe3 HallO'JllCTHU MCTaTlJ10B H 

OKCI1/lOB C 11C1IOJ1b30BaHl1eM CBQ 113.~Y'ICHHl!1I 1I B KHllfe Zeolites and Zeolite-like Materials H3,11-BO Elsevier, B KOTOPOM 

paccMaTpllBaeTCl! CHHTe3 MCTaJlJ1-0praHIHecKHx KapKaCOB H IlX clloiiCTBa, pe3YJlhTaThl COOTBCTCTElYlOT Tpe60naHIlllM T3 

K BbIiloJ!HlIeMoMY npoeKTY, BblllOJllleHbl lla ypoBHe MI1POBOMY ypOllHlO, 

3. Oxp:mocnoco6HblC PC3Y,lhTa1'hl IIll1'C.1J1Ch"TyaJlbHOJI ,I1C!!TeJlbHOCHI (PI1)JJ, nO,ly'-!cHHblC B pam~ax npm-mamIOfo HaY'lHoro 
lICCne;\OBllHHH II p:13pa6oni:H 

TIuTeHT Ha H306pcTcIIHe N2 2573508 OT 18,12.20]5 f, [JO 3a1!BKe N2 2014146332 OT 19.11.2014 «Cnoc06 nOIlY'leHHlI n0J111~feptlOro 


;VtaTepH3)ta, COLlep)!(3111erO lleOpraHlJ'leCKl1e HaBO IIJIl! MHKPO'l3CTllIlbl», PeD. 


TIaTellT HB 11306peTellHc N£ 2578599 OT 26,02.2016 r., "Cnoco6 nOJ1Y'ICHlill nopHcTofO KOOpLlI!BaUHOHHoro nomn,repa NH2- lVDL-10l 


(AI) II nOpHCTh!il nomlMep NH2-lvITL-J 0 1 nOiJY'lCHHbJlf 3TH~! cnOCOOO;-I" PeD. 


[laTeHT HD N2 2578600 OT 26,02.2016 r., "Cnoc06 no,lY' leIllJl! nopllcTblX KOOP,l1HHllUJ!OHHhlX nOJ1HMCpOB MIL-53", PeD. 


4, H:l3l1aqenHe II o6mlcTb np"Mcnemm PC3YJlbTa1'OB npoe".-ra 

"',","r,f)TmTUk'fP )KOnOfll'leCKH ~lCHee Bpe,'!HbJC H3HoM3TepHaflbl MoryT OblTb HC[]OJlb30BllHhI B KOM[]OHeHTOB PIl3J1H'lHbIX 

YCTPOHCTB, KaTaJJII3aTopoB H lip.. ITo pe3y.lbTaTa~1 npocK'ra []OnrOTOBJlCHLJ KOMMep'leCKHe npe;:WO)!(eHI!R )lJlR KOMnllHHH, 

HcrrOJlb3YIOlllJIX HJ1H npOH3BOLl)llll.HX Hallo;.wTcpllaHblllJlll pa3mJ'lHblX npHMeHeHHii, n3TCHTbi MoryT OblTb l1pe,l1J10lKeHblll 

IlHljCH3IUO Ko~maHlIl!M GE, Lanxess, Shcwa Denko, Mitsubishi, 000 Ca~laBaTCKl!1I KaTaJJH3BTOpHblH 3BBOil, OAO 
"KATAJll13ATOP", AO 3aBOLl KaTa~'13aTOpoB. BHeilpeHlIll pe3YJlbT3TOB onpe;le!leHhl Hll 

,UaJJbHelllllHx :Hanax TIOJ1Y'ICllHbIC PC3YJ1bTaTbJ HCCOMHCHHO OKa)!(YT CYIUCCTBCHHoe llJ1I1l!Hfle IHI pa3BHTHe HaY'lHO-

TeXHHyeCKHX H TeXHOllorH'ICCKHX HanpUSJ1eHIllI; IlOSblX TeXHl1yeCKJ.IX pCllleHlli\; Ha 113MCHCHHe CTPYKTYPh! npoH3soLlCTsa 

H TOIlapoB H yCIIyr B COOTllCTCTBYIOlllHX cCKTopax pblHKa (HallOM<lTep!1aJlbl, llaHOTeXHOJlOr!1H). BJ1!1llHHe nO!lY'leHHbIX 

pe3YJ!bTaTOB llU pa3SHTHe I!CCIlCilOBaHHu II pllMKilX ~!i;)!(llYHap0,llHOrO COTPYJ\HH'lCCTBa TaK)!(C seCbMa 3H8'IHTe;lbHO. B HaCTOiilllee BpCMH 

C nllpTHep01>1 nOLlail COBMCCTHblH npoeKT B paMKax nporp3:vu'lhl Horiwn·2020, 

5, 3<pljleKThi 01' BlIcilpeHHll PC3YJlbTaTOB npocK::ra 

O)!(HilaeMblC COUl!aJJbHO-'3KOHOMH'ICCKlle OT HCn0J1b30BUHHJl TeXH0J10r'lri1 H ;-laTCpl1aJJoB, C03,11aHHblX Ha OCHOBC nOJlY'ICHHhIX 

PC3YJlbTllTOll, BKJ1l0'JalOT YIlY'lwcHHe 3(P¢eKTlIBHOCTI! llallOMBTcpmuoB, CHH)!(CIIHe 11X CT0I1;-10CTH, :\1aTepHalo- II JHeprOeMKOCTlI 

npOll3B0,l1CTBa 3a C'IeT YMellbWCHIl5l [JOTCPb ueHHblX MCTaJJIlOll, y~lCHblllelllle oTplluaTeIlbHoro TCXHoreHHoro ll03LlCHCTBIlll Ha 

OKPY)!(B!OlljYIO cpe,UY 33 C'ICT OOBbllllCHHll 6e30naCHOCTI1 1l<lHOMaTepHlL101l 11 npOt"eCCOB HX npOH3BOilCTBa, nOBblWCHIlC JKOJlOfll'lCCKOH 

6C30naCHOCTH npouecca. 

6. 11 OObCMh! KO~IMcpUlla.rnl3aUlHf PC3),,'lhTIl1'OS npOCKTa 

B03MOlKHa KOMMepUlla!lH3aUHll HllHOM<lTCpHalJOB Ha OCHose HilHO'laCnm )!(ene3Q, HllHOCTPYKTypHPOSilHHblX K3TllJlH3aTopOB. HOB8l! H 

YCOllepmCHCTBOBaHH3J1 npO;lYKUIiJl, KOTopall MO)KCT OblTb co,naHa Ha oCllose [JO,lyYeHHbIX 

LlellTCJ1bIlOCTIl BKJlIO'laCT HOBble THnb! M8TepHafIOB, HOBbIe TCXHonOfllH nOJ1Y'ICHHJl H3HOMaTcplla~OB, 

7. HaJIII<me cOlicnomulTc,ijeii 

COHcnOHHIlTeJlei1 HCT. 

2 




cDellepanbHoe rocYllapCTBeHHOe 6KJll)l(eTHOe yype)l(lleHHe HayKH 

MHCTHryT OpraHl1yeCKOH XI1MI1H 11M. H.Jl. 3emlHCKOrO POCCI1HCKOH 

aKaneM HH HayK 

3aMeCTl1TeJlb llHpeKTOpa 3J10THH cr. 
(OO!lJICHOClIlbj (rjJa.HIUl llfl, Il.Mfl, oml./ecmBO) 

PYKOBOnltTeJlb pa60T no npoeKTy 

3aBellYIOlllHH Jla60paTopHeii KYCTOB fI .M. 

(OO!lJICHOCI11 b) (rjJa.HlUlUJI, IlAlJl, Om'l eCIrIBO) 

M.n. 
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