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OT3bIB 

Ha runopecpepaT lU{ccepnm;HH HacpeT,n;HHOBoii rym.Ha.3 PamHTOBHLI Ha reMy «MelU{aTopHhlH 

3JieKTPOXHMHqeCKHH CHHTe3 HaHOqacTHU MeTaJIJIOB H HX HaHOKOMn03HTOB B 061,eMe paCTBopa», 

npe,n;CTaBJieHHOH Ha COHCKaHHe yqeHOH CTeneHH ,ll;OKTOpa XHMHqecKHX HaYK no cnen;HaJibHOCTH 

1.4 .4. <l>H3ffqeCKM XHMIDI 

Co3,ll;aHHe HOBblX MaTepHaJIOB H pa3pa6oTKa MeTO,ll;OB HX KOHCTPYHPOBaHIDI XBIDieTCX 

O,ll;HHM H3 IlpHOpHTeTHblX HanpaBJieHHH CTPaTerHH HayqHO-TeXHOJIOrHqecKoro pa3BHTIDI 

PocCHHCKOH <l>e,z:i:epau;HH. B 3TOH CBX3H oco6oe BHHMaHHe npHBJieKaeT CHHTe3 HaHoqacTHU 

· (JICI). Tame qacTHULI He TOJII.KO o6na,z:i;ruoT YHHKaJibHblM Ha6opoM npaKTffqeCKH u;eHHblX 

CBOHCTB (KaTaJIHTffqeCKHe, 6HonornqecKHe, OilTHqecKHe, MarHHTHLie H T.,n;.), HO H HaxO,z:i;xT 

npHMeHeHHe B KJIIOqeBblX OTPaCJIXX (XHMHH, Me,ll;Hu;HHa, cem.cKoe X03XHCTBO, 

npOMblIIllieHHOCTb, 3HepreTHKa H T.,n;.). 

Bb1111eH3JIO)KeHHOe no,z:i;qepKHBaer qpe3BbJtlaHHO BblCOK)'lO aKTYaJibHOCTb TeMLI 

,ll;HCCepTaD;HOHHOH pa6oTbl HacpeT,n:HHOBOH r.P., noCBHID;eHHOH nonyqeHHIO MOHO- H 

nonHMeTaJIJIHqecKHX JICI MeTaJIJIOB (Pd, Ag, Au, Pt, Rh, Co, Cu, Pd-Ag, Pd-Au, Pd-Rh), a 

TaK)Ke HaHOKOMn03HTOB, co,z:i;ep)KamHx 6naropo,n:HLie MeTaJIJILI (Pd, Ag, Au) B pa3JIH~hlX 

KOM6HHau;IDIX c uenoii cepHeii HOCHTeneii ( OKCH,ll;bl H rH,n;pOKCH,ll;bl MeTaJIJIOB (Cu, Co, Fe, Zn, 

Al, Ti), q>yJIJiepeHbI, KaJIHKc-apeHLI H HHble MaKpOUHKJILI, SiO2 H ero npOH3B0,n;Hble, 

HaHOIJ;eJIJI10JI03a). Ilo,z:i:o6HLie HaHO MaTepHaJILI aKTHBHO npHMelliIIOTCX B Me,ll;HUHHe H 3KOJIOrHH 

(HanpHMep, HaHOCeHCOpbI ,ll;IDI ,n;eTeKTHpOBaHIDI 6HOMOJieKyJI H TOKCHqecKHX BemecTB, 

HaHOq>HJII.TPLI ,ll;IDI OqffCTKH CTO~blX BO,ll;, a TaK)Ke JieKapcTBeHHble cpe,n;CTBa «CHm.Bepon», 

«HaHonnacT» H «AypoJia.3»), B XHMHKO-cpapMau;eBTHqecKOH OTPaCJIH (HanpHMep, CHHTe3 

cpapMcy6cTaHUHH ,ll;OKCopy6HUHHa, q>JIYOKCeTHHa, CHJI,n;eHaq>HJia, KJiaTPHTPOMHUHHa), B 

3JieKTPOHHKe (HanpHMep, npOH3B0,ll;CTBO npoBO,z:i:gm;Hx naCT H qepHHJI ,ll;IDI neqaTHblX ITJiaT), a 

TaK)Ke B ceJibCKOM X03XHCTBe ,ll;IDI ynyqmeHIDI y,z:i:o6peHHH H 3am;HTHblX cpe,n;CTB (HanpHMep, 

6HOKOMnJieKc «Cepe6poMe,ll;HH». BMeCTe c TeM, OCHOBHble MeTO,ll;bl nonyqeHIDI HaHoqaCTHU 

TaKOro THna OCHOBaHbl Ha XHMHqecKOM BOCCTaHOBJieHHH HOHOB MeTaJIJia B paCTBOpe, ~o 

TPe6yeT HCnOJib30BaHIDI H36bITKa BOCCTaHaBJIHBaIOID;HX peareHTOB, 3aqacTyio TOKC~blX. 3TO 

npHBO,ll;HT K o6pa30BaHHlO no6o~hlX npO,z:i:yKTOB H OTXO.D:OB, ~o, B CBOIO oqepe,ll;b, Bbl3blBaeT 

3arpX3HeHHe ueneBblX HaHonpO,z:i:yKTOB H CHH)KaeT HX KaqecTBo. Ilo3TOMY pa3pa6oTKa 6onee 

3q>cpeKTHBHblX H 3KOJIOrffqeCKH qffCTblX MeTO,ll;OB nonyqeHIDI TaKHX HaHoqacTHU XBIDieTCH 

CTPaTerHqecKH Ba)KHOH 3a,z:i;aqeii. 11MeHHO no 3TOH npHqffHe nonyqeHHe H o6pa60TKa 

HaHOMaTepHaJIOB BKJIIOqeHLI B IIepeqeHb KpHTHqecKHx TeXHOJIOrHH PocCHHCKOH <l>e,z:i:epau;HH. 

O,n;HHM H3 HaH6onee nepcneKTHBHblX pemeHHH ,ll;aHHOH npo6neMLI XBJUieTCX 

3JieKTPOXHMHqecKHii CHHTe3, ocymecTBIDieMLIH B MHrKHX ycJIOBIDIX H HCnOJib3JIOID;HH 

,ll;OCTynHI,rn, He,n;oporoii H 3KOJIOrHqecKH qffCTblH 3JieKTPHqecKHii TOK. B 3TOM npo:u;ecce KaTO,ll; 

BbICTynaeT B poJIH 3q>q>eKTHBHOro BOCCTaHOBHTeIDI, npe,n:OCTaBJIHg B03MO)KHOCTb TOHKOH 

perynHpOBKH pe,n;OKC-IlOTeHIJ;HaJia. O,n;HaKO OCHOBHblM He,n;ocTaTKOM OCTaeTCX OCa)K,n:eHHe 

nonyqeHHblX HaHoqaCTHU Ha KaTo,n;e. qaCTH~O 3TY npo6neMy y,z:i:anocb pemHTb C IlOMOID;blO 
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pa.3.JIHtffibIX MeT0,!J;0B, Ta.KHX Ka.I< ,n;o6rumeHHe II0BepXH0CTH0-a.I<THBHbIX Bem;ecTB (IIAB) H 

YJibTPa.3B)7K0BWI o6pa6oTKa 3JieKTP0.D:0B. TeM He MeHee, Heo6xo,n;HMOCTb pa.3pa60TKH 6oJiee 

3<)><)>eKTHBHbIX MeT0,!J;0B 0CTaeTC.sI a.I<TYaJibHOH, lff0 H onpe,n;eJIHJI0 KJIIOtieBble HanpaBJieHH.sI 

,D;aHHOH pa6oTbl. 

B pe3yJibTlil.Te BIIepBble 6bma pa.3pa60TaHa CHCTeMHWI MeT0,!J;0JI0rH.sI 3JieKTP0CHHTe3a . 
MeTaJIJICO,n;ep)Kam;HX HaH0CTPYKTYP C HCII0Jib30BaHHeM p.sI,ZJ;a KaTO,D;Ho(pe )reHepHpyeMbIX 

pe,n;oKC-Me,n;HaTopoB pa.3.JIWIHOH npHp0,D;bl, Ta.KHX Ka.I< MeTHJIBH0JI0reH H ero CJI0)l(Hble 

npOFI3B0,D;Hble, aHTPau;eH, <)>yJIJiepeHbl, MeTaJIJI0K0MIIJieKCbl K06aJibTa H xpoMa, IIp0H3B0,D;Hble 

XHH0KCaJIHHa, a TaK)Ke MOJieKyJI.sIPHhlH KHCJiopo,n;. Ka)K,!J;b!H 3JieKTP0CHHTe3 HaH0CTPYKTYP 

npe,n;Bap.sIJIC.sI opHrHHaJibHblMH KatieCTBeHHblMH H K0JIHtieCTBeHHblMH 

B0JibTaMIIepoMeTPHtieCKHMH HCCJie,D;0BaHH.sIMH paCTB0p0B 0T,D;eJibHbIX peareHT0B H HX CMeceii, 

BKJIIOtIWI MHKp03JieKTP0JIH3bl, lff0 II03B0JI.sIJI0 K0MIIJieKCH0 oa;eHHTb B03M0)KH0CTb peaJIH3au;HH 

·· npo:u:ecca H onpe.n:eJIHTt ero onTHMaJil,Hble napaMeTPbI. 

C yqeT0M II0JiyqeHHbIX ,!J;aHHblX IIp0B0,!J;HJIC.sI 3<)><)>eKTHBHblH 3JieKTP0CHHTe3 .JIH6o B 

KaT0,!J;H0M np0CTPaHCTBe pa.3,n;eJieHHOH .sitieHKH C HCII0Jib30BaHHeM COJieii H K0MIIJieKC0B 

MeTaJIJI0B B KatieCTBe HCX0,!J;HbIX peareHT0B, .JIH6o B Hepa.3,n;eJieHHOH .si:qeiiKe C HCII0Jib30BaHHeM 

paCTB0p.sieMoro aH0,D;a Ka.I< HCT0tffiHKa H0H0B C00TBeTCTB)'IOm;ero MeTaJIJia. Ba)KHOH 

oco6eHHOCTblO pa6oTbl .sIBJI.sieTC.sI K0MIIJieKCH0e HCII0Jib30BaHHe mHpoKoro cneKTPa 

C0BpeMeHHbIX <)>H3HKO-XHMHtieCKHX MeT0,!J;0B ,lJ;JI.sI aHaJIH3a CTPYKTypbl II0JiyqeHHblX 

HaH0IIp0,!J;)'KT0B, BKJIIOtIWI CIIeKTP0CK0IIHIO B Y<I> H BH,!J;HMOH o6JiaCT.sIX, ,n;HHaMHtieCK0e 

CBeTopacce.sIHHe, nopoIIIKOB)'IO peHTreH0BCK)'IO ,n;H<)>pa.I<a;HIO, aT0MH0-CHJI0B)'IO MHKp0CK0IIHIO, 

a TaK)Ke pa.3JIHtrnble BapHaHTbl 3JieKTPOHHOH MHKp0CK0IIHH ( CKaHHp)'IOIIJ;WI, CKaHHp)'IOIIJ;WI 

TPaHCMHCCH0HHWI H npocBetIHBaIOIIJ;WI), peHTreH0BCK)'IO <)>oT03JieKTPOHH)'IO cneKTP0CK0IIHIO H 

peHTreHo<)>eyopeca;eHTHblH aHaJIH3. B paMKax ,!J;aJibHeHmHX HCCJie,D;OBaHHH qacTH:U:bl 

TeCTHp0BaJIHCb B KatieCTBe KaTaJIH3aT0p0B B peaK:u;H.sIX B0CCTaH0BJieHH.sI 11-HHTPO<l>eHoJia H 

Kpocc-cotieTaHH.si: Cy3)'KH-MH.siyp@. 

B a;eJI0M, ,!J;aHH0e HCCJie,D;0BaHHe M0)KH0 co Bceii JBepeHH0CTblO Ha.3BaTh IIHOHepCKHM, 

BbllI0JIHeHHblM Ha BblCOtiaiimeM TeopeTHtieCK0M H 3KCIIepHMeHTaJibH0M ypoBHe. OHO BH0CHT 

3HatIHTeJibHblH BKJia,ri: B pa.3BHTHe MeT0,!J;0JI0rHH 3<)><)>eKTHBHOro, 3K0JiomqecKH H 3K0H0MHlleCKH 

nepcneKTHBH0ro II0JiyqeHH.sI MOHO- H II0JIHMeTaJIJIHqecKHX HaH0tiaCTH:U:, a TaK)Ke 

HHH0Bau;HOHHbIX HaH0K0MII03HTHbIX MaTepHaJI0B. IloJiyqeHHble pe3yJibTaTbl 0TKpbIBaIOT H0Bble 

ropH30HTbl ,!J;JI.sl HaIIpaBJieHH0ro C03,D;aHH.sI npa.I<THtieCKH a;eHHbIX HaH0MaTepHaJI0B C 

Heo6xo,n;HMbIMH napaMeTPaMH, lff0 ,n;eJiaeT 3T0 HCCJie,D;0BaHHe oqeHb II0Jie3HblM ,lJ;JI.sI 

,!J;aJibHeHmHX Haytrno~ np0MbIIIIJieHHbIX H3bICKaHHH. 

MaTepHaJibl ,!J;HCCepTau;HH ony6JIHKOBaHbl B 43 CTaTb.sIX B 16 Be,n;ym;HX pOCCHHCKHX H 

Me)K,!J;Yffapo,n;HLIX )KJPHaJiax (H3 K0T0pbIX 9 B HaCTo.si:m;ee BpeM.sI 0TH0C.sITC.sI K 1-My H 2-My 

KBapTHJI.sIM 110 BepcHH SJR), a TaK)Ke anpo6HpOBaHbl Ha 4 BcepOCCHHCKHX H Me)K,!J;Yffap0,D;HbIX 

KOH<)>epeHa;H.sIX. .L(oCTOBepHOCTb npe,n;CTaBJieHHbIX B pa6oTe pe3yJibTaT0B He Bbl3blBaeT 

COMHeHHH H 0CH0BbmaeTC.sI Ha BblC0K0M yp0BHe 3KCIIepHMeHTaJibHbIX HCCJie,D;OBaHHH H 

corJiaC0BaHH0CTH II0JiyqeHHblX ,!J;aHHbIX. CJie,n;yeT oco6o 0TMeTHTh, lff0 aBTOpe<)>epaT H3JI0)KeH 
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IlOCJie,n;oBaTeJIJ,HO H KOMilaKTHO, Hac~eH HHq>OpMaTHBHhlM HJIJIIOCTPaTHBHhlM MaTepHaJIOM H 

,AOCTaTOqJJO JierKO BOCilpHHHMaeTCB:. 

He,n;ocTaTKOB a pa6oTe He Haii,n;eHO. HeKOTOphle oneqaTKH H HeTOqJJOCTH He BJIIDIIOT Ha 

o6mee IlOJIO)KHTeJibHOe BOCilpHB:THe pa60Thl. 

Mcxo,n;g H3 8.B,TOpecpepaTa, .. MO)KHO 3aKJIJOql{Tb, ~o ,n;HCCepTar(HOHHM pa6oTa 

«Me,n;HaTOpHbIH 3JieKTPOXHMHqecKHii CHHTe3 HaHoqaCTHU: MeTaJIJIOB H HX HaHOKOMilO3HTOB B 

061,eMe pacTBopa» no 061,eMy H co,n;ep)KaHHIO, aKTYaJibHOCTH, rny6HHe H o6ocHOBaHHOCTH 

BhlBO,AOB, HayqHOli 3Haql{MOCTH y,n;OBJieTBOpB:eT BCeM TPe60BaHHHM, npe,A'l,HBJIB:eMhlM K 

,AOKTOpCKHM ,n;HCCepTari;HHM B IT. 9- 11 H 13, 14 floJIO)KeHHH o nopg,n;Ke npHCy)K)J;eHHB: yqeHbIX 

CTeneHeii, yTBep)K)J;eHHOro IlOCTaHOBJieHHeM IlpaBHTeJibCTBa PoccHiiCKOii <l>e,n;epari;HH N2 842 OT 

24 ceHTB:6pg 2013 r a ee aBTOp, HacpeT,AHHOBa fyJibHa3 PaJ.IIHTOBHa, 3aCJIY)KHBaeT 
I 

npHCy)K)J;eHHB: CTeneHH ,AOKTOpa XHMHqecKHX HayK no cnen;HaJibHOCTH 1.4.4. <l>H3HqecKM 

XHMHH 

Be.n;ymHii HayqHhlii COTJ?Y.AHHK na6opaTOpHH XHMHH Kap6eHOB 

H ,n;pyrHx Hecrn6HJibHhIX MOJieKyn MOX P AH 

,AOKTOP XHMHqecKHX HayK ~<--tL E.B. llirnHH 

HaHMeHOBaHHe opraHH3ar(HH (noJIHoe / coKpameHHoe) <l>e,n;epan1>Hoe rocy,n;apcTBeHHoe 

6IO,A)KeTHOe yqpe)K)J;eHHe Haym MHCTHTYT opraHHqecKoii XHMHH HM. H.,D;. 3eJIHHCKoro 

.... PoccHiicKoii aKa,n;eMHH HayK (MOX PAH) 

Ilo~oahlii a,n;pec: JleHHHCKHii np., ,n;. 47, MocKBa, 119991. TenecpoH (499) 137-29-44 

E-mail: SECRETARY@ioc.ac.ru 

,D;aio cornacHe Ha o6pa60TKY MOHX nepCOHaJibHbIX ,AaHHbIX, CBB:3aHHbIX C pa6oToii 

,AHCCepTar(HOHHOro COBeTa 
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