
OT3hiB 
oclluuuaJibHOro onnoueuTa ua .nuccepTauuro 

fp11llHIHa HBaHa ,[(MlHp11eBI1lla HaTeM)': «KanUil1TI1lleCK11e CMCTeMbl Ha OCHOBe 

Kap6opaHOBbiX KOMITJieKCOB pyTeHIUI 11 .IJ:pyrMX MeTaJIJIOB B KOHTpOJIHpyeMOM CI1HTe3e 

ITOJII1MepOB», ITpe.nCTaBJieHH)'JO Ha COI1CKaHMe yqeHOH CTeiTeHM .IJ:OKTOpa XfiMJ1qeCKMX HaYK ITO 

CITeJ..U1aJibHOCTI1 02.00.08- XMMM51 3JieMeHTOOpraHMlleCKMX COe.IJ:I1HeHI1H 

MeTaJIJIOKOMITJieKCHbiH KaTaJIM3 ITOJII1MepM3aU110HHbiX rrpouecCOB OTHOCI1TC51 K liMCJIY 

ITp110p11TeTHbiX HaiTpaBJieHMH pa3BMTIUI COBpeMeHHOH XMMMlleCKOH HayKM. HecnyllaHHO, 

liTO B HaCT051IIIee BpeM51 HaM6onee 3<l,l<l,leKTMBHbie ITO)J;XO)J;bl peryJIMpOBaHIUI 3JieMeHTapHbiX 

CTa.IJ:MH CMHTe3a ITOJII1MepOB CB513aHbl C 11CITOJlb30BaHMeM MeTaJIJIOKOMITJieKCHblX M MeTaJIJI

CO)J;ep)J(aiiiMX COe)J;MHeHMH. K ITpoueccaM TaKOro TMITa OTHOCMTC51 ITOJIMMepM3aUM51 ITO Me

XaHM3MY c ITepeHocoM aToMa (B aHrJI0513biliHOH JIMTepaType - Atom Transfer Radical 

Polymerization, A TRP). B ocHoBe YKa3aHHoro MexaHM3Ma Jie)J(MT xoporno 113BeCTHa51 M3 

opraHI1lleCKOH X11MMM peaKUIUI Xaparna, KOTOpa51 6biJia yciTeillHO ITepeHeCeHa Ha CMHTe3 

ITOJIMMepoB. B KalleCTBe KaTaJIM3aTopoB ATRP Tpa.li.MU110HHO MCITOJib3YIOT ITpOM3BO.IJ:Hbie 

ITepexo)J;HbiX MeTannoB, KOTOpbie ciToco6Hbi o6paTMMO 113MeiDITb cTeiTeHb mrn:cneHM51. Dp11 

3TOM He06XO)J;MMO OTMeTMTb, liTO Ha 3<l,l<l,leKTMBHOCTb MeTaJIJIOKOMITJieKCHOrO KaTaJIM3a B 

ITpoueccax ITOJl11Mep113aUMM CyiiieCTBeHHOe BJIM51HMe OKa3biBaeT JII1raH)J;HOe OKpy)J(eHMe 

aTOMa MeTaJIJia B KOMITJieKCaX. 

AHaJIM3 M3BeCTHblX JIMTepaTypHbiX )J;aHHbiX, B TOM liMCJie ITpMBe)J;eHHblX B TeKCTe )J;MC

cepTaUMM H.,[(. fpMiliMHa, O.IJ:H03HaliHO CBI1)J;eTeJibCTByeT 0 TOM, liTO pa3pa60TKY HOBbiX 

ITepciTeKTMBHblX KaTaJIM3aTOpOB KOHTpOJIHpyeMOrO CI1HTe3a MaKpOMOJieKyJI He06XO)J;I1MO 

ITpOBO)J;MTb, Op11eHT11py51Cb Ha KOMITJieKCbl ITepeXO)J;HbiX MeTaJIJIOB, CO)J;ep)J(aiiii1e B CBOeM 

COCTaBe JIMraH)J;bl, o6Jia)J;aiOIIIMe BbiCOKOH 3JieKTPOHHOH ITJIOTHOCTbiO. K COe,lJ;I1HeHIUIM Ta

KOro TMITa OTHOC51TC51 Kap6opaHOBbie KOMITJieKCbl pyTeHI151 11 HeKOTOpbiX .ll.pyrMX MeTaJIJIOB, 

KOTOpbie Ha ITpOT51)J(eHMM p51.IJ:a JieT aKTMBHO 11CIT0Jlb3YIOTC51 B KaTaJIHTI1lleCKMX peaKUI151X C 

yllaCTI1eM OpraHMlleCKMX 11 MeTaJIJIOOpraHI1lleCKMX COe)J;MHeHMH, O)J;HaKO ));0 ITOCTaHOBKM 

)J;aHHOH pa60Tbl ITpaKTMlleCKM He ITp11MeH51Jli1Cb B CMHTeTMlleCKOH XMMHM ITOJII1MepOB. 

C ylleToM M3JIO)J(eHHoro Bblrne TeMy .li.I1CcepTaUMM fpMrnMHa H.,[(. , cne)J;yeT ITpH3HaTb 

aKTyaJibHOH. 

ITpe)J;CTaBJieHHa51 ));11CCepTaUMOHHa51 pa6oTa COCTOI1T 113 BBe.IJ:eHM51, Jli1TepaTypHOrO 

BBe,lJ;eHIUI, OCHOBHOH llaCTM, B KOTOpOH ITp11Be)J;eHbl 11 )J;eTaJibHO ITpOaHaJII13HpOBaHbl pe-

3YJibTaTbl 11CCJie)J;OBaHMH, ITpOBe)J;eHHbiX aBTOpOM, a TaK)J(e 3aKJIIOlleHIUI, BKJIIOllaiOIIIero B 

CBOH COCTaB BbiBO)J;bl. CITI1COK UMTMpyeMOH Jli1TepaTypbl COCTOMT 113 261 Hai1MeHOBaHI151. B 

UeJIOM pa6oTa 113JIO)J(eHa Ha 237 CTpaHMUaX MaillMHOITMCHOrO TeKCTa, BKJIIOlla51 34 Ta6JIM

Ubl, 3 8 CXeM M 90 pHCYHKOB. 

Bo BBe.neHMM o6ocHoBaHa aKTYaJibHOCTb TeMbi )J;MccepTaUMOHHOH pa6oTbi, oxapaK

TepM30BaHbi 06'beKTbl 11 MeTO)J;bl 11X 11CCJie)J;OBaHM51, a TaK)J(e c<l,lopMyJIHpOBaHa UeJib pa60Tbl 

M 3a.IJ:alfl1, KOTOpbie ITpe.IJ:CT051JIO pernMTb )J;MCCepTaHTY B ITpouecce )J;OCTM)J(eHIUI ITOCTaBJieH

HOH uenM. 

ABTOp OTKa3aJIC51 OT HaiTMCaHM51 Tpa)J;I1UMOHHOrO )J;Jl51 )J;MCCepTaUMH JIMTepaTypHOrO 

063opa 11 OrpaHMliMJIC51 JlMTepaTypHbiM BBe)J;eHMeM, B KOTOpOM KpaTKO, HO eMKO ITpOaHaJII1-

311pOBaJI COBpeMeHHOe COCT051HI1e MCCJie)J;OBaHI1H ITO ITp06JieMaTI1Ke KOHTpOJIHpyeMOrO 

CMHTe3a ITOJIMMepOB B YCJIOBM51X pa)J;MKaJibHOrO MH11U1111pOBaHM51 KaK O)J;HOH M3 o6nacTeH 

ITpaKTMlleCKOrO ITpMMeHeHM51 3JieMeHTOOpraHMlJ:eCKMX COe)J;MHeHMH KaK KaTaJIM3aTOpOB. 



TipH 3TOM OC06biH a.KIJ;eHT C,[(eJiaH Ha nOJIH:MepH3aU:HIO no MeXaHH3MY C nepeHOCOM aTOMa, 

a TaiOKe xapaKTepHCTHKY KOMnJieKCOB pyTeHIHI KaK HaM6onee nepcneKTMBHhiX KaTaJIM3aTO

poB ,nn.H npou:eccos A TRP. Bhi6op B nonh3Y JIHTepaTypHoro sse,neHH.H snonHe o6ocHoBaH, 

nOCKOJihKY ,[(HCCepTaHT .HBJI.HeTC.H COaBTOpOM 3-x 0630pOB no npo6JieMaM KOHTPOJIHpyeMOH 

pa,nHKaJihHOH nOJIHMepH3aU:HH, B KOTOpbiX ,neTaJihHO npoaHaJIH3HpOBaH JIH:TepaTypHbiX Ma

TepHaJI no MeTaJIJIOKOMnJieKCHOMY KaTaJIH3Y nOJIH:MepH3aU:HOHHhiX npou:ecCOB. 

B 3KCnepH:MeHTaJihHOH qacTH ,[(HCCepTaU:HH npHBe,neHbi OCHOBHbie MeTO,[(HKH CHHTe-

3a H aHaJIH3a HCnOJih30BaHHhiX aBTOpOM MeTaJIJIOKOMnJieKCOB, B TOM qH:cJie nonyqeHHhiX 

BnepBbie, a TaiOKe no,np06HO OnHCaHbi MeTO,[(hl npose,neHH.H rOMO- H COnOJIH:MepH3aU:HH B 

pe)I(H:Me «)I(HBhiX» u:eneH:. PaccMorpeHhi cpH3HKO-XHMH:qecKMe xapaKTepHCTHKM HcnoJih30-

saHHhiX B pa6oTe coe,nHHeHHH: H nonyqeHHhiX (co )noJIHMepos. 

B OCHOBHOH qaCTH pa60Thi, COCTO.HIUeH H3 ,nec.HTH pa3,neJIOB, aBTOpOM npHBe,neHbl 

C06CTBeHHble OpHrHHaJihHhie pe3yJihTaTbi B 06JiaCTH CHHTe3a Kap6opaHOBhiX KOMnJieKCOB 

pyTeHH.H, a TaiOKe MOHO- H 6H.H,[(epHbiX KOMnJieKCOB HeKOTOpbiX ,npyrHX MeTaJIJIOB, BKJIIO

qa.H Me,[(b , )l(eJie30 H HH:KeJib. B qacTHOCTH, ,[(HCCepTaHTOM nonyqeH p.H,n HOBhiX Kap6opaHO

BhiX KOMnJieKCOB pyTeHH.H K.n030-CrpOeHM5I C ,[(HcpoccpHHOBhiMH JIHraH,naMH, KOTOpbie CnO

C06Hhl 3 cpcpeKTHBHO KaTaJIH3HpOBaTb npoTeKaHH:e KOHrpOJIHpyeMOH pa,nHKaJihHOH nOJIH:Me

pH3aU:HH no MexaHH3MY c nepeHOCOM aToMa. BhumneHhi KoppeJI.HU:HH Me)l(.ny crpoeHHeM 

pyTeHaKap6opaHOB, HX YCTOHqH:BOCThiO H 3JieKTpOXHMH:qecKHMH CBOHCTBaMH, a TaiOKe aK

THBHOCThiO B noJIHMepH3aU:HOHHhiX npou:eccax, npoTeKaiOIUHX no MexaHH3MY A TRP. Tipo

aHaJIH3HposaHa 3aBHCHMOCTh Me)l(,ny npHpO,[(OH XeJiaTHOrO cpoccpHHOBOrO JIHraH,na B K.n030-

pyTeHaKap6opaHaX, HX CTa6HJihHOCThiO H aKTHBHOCThiO B npou:eccax pa,nHKaJihHOH nOJIH

MepH3aU:HH lllHpOKOrO Kpyra MOHOMepOB. Ha OCHOBe Kap6opaHOBhiX KOMTIJieKCOB pa3JIJ1q

HOrO CTpOeHH5! H aMHHOB pa3pa6oTaHbl BhiCOK03cpcpeKTHBHbie KaTaJIHTH:qecKMe CHCTeMbi 

,[(Jl.H KOHrpOJIHpyeMOH rOMO- H COnOJIHMepH3aU:HH BHHHJIOBhiX MOHOMepoB, n03BOJI.HIOIUHe 

npOBO,[(HTh HanpaBJieHHhiH CHHTe3 nOJIHMepOB C BhiCOKHMH CKOpOCT.HMH npH HCnOJih30Ba

HHH MaJihiX KOHU:eHTpaU:HH KaTaJIH3aTopa. Bhi.HBJieH MeXaHH3M aKTMBHpyiOIUero BJIH.HHH.H 

aMHHOB Ha npou:ecCbi KOHTpOJIHpyeMOH pa,nHKaJihHOH nOJIHMepH3aU:HH, KaTaJIH3HpyeMbie 

pyTeHaKap6opaHaMH. C HCTIOJih30BaHHeM COBpeMeHHhiX cpH3HqeCKHX MeTO,[(OB (PCA, 3TIP, 

5IMP H ,np.) H KBaHTOBO-XHMHqecKOrO MO,[(eJIHpOBaHH.H H3yqeHO crpoeHHe p.H,na npoMe)l(y

TOqHhiX H KOHeqHhiX MeTaJIJiaKap6opaHOBhiX npo,nyKTOB MO,[(eJibHhiX peaKU:HH, npoTeKaiO

IUHX B YCJIOBH.HX pa,nHKaJihHOH nOJIHMepH3aU:MH H npe,nJIO)I(eHhl CXeMbi 3JieMeHTapHbiX CTa

,[(HH npou:eCCOB HHHU:HHpOBaHH.H H CHHTe3a MaKpOMOJieKyJI C HX yqacTHeM. Y CTaHOBJieHbi 

KOppeJI.HU:HH Me)l(,ny pe3yJihTaTaMH HCCJie,[(OBaHH.H MeTaJIJICO,nep)l(aiUHX COe,[(HHeHHH MeTO

,naMH speM.HnponeTHoH: MAJI,ll;l1 Macc-cneKTpoMerpHH H U:HKJinqecKoH: BOJihTaMnepoMeT

pMH. 

0TJIJ1qJ1TeJibHOH OC06eHHOCThiO npe,nCTaBJieHHOH ,[(HCCepTaU:HH .HBJI.HeTC.H KOMnJieKC

HhiH TIO,[(XO,[(, CB.H3aHHhiH C opraHHqHhiM coqeTaHHeM COBpeMeHHhiX MeTO,[(HK CHHTe3a H 

aHaJIH3a MeTaJIJICO,nep)l(aiUHX H BhiCOKOMOJieKyJI.HpHbiX COe,[(HHeHHH, a TaiOKe HCnOJib30Ba

HH:eM lliHpOKOrO cneKTpa cpH3HKO-XHMHqeCKMX MeTO,[(OB npH HCCJie,[(OBaHHH crpoeHH5! KO

HeqHhiX H npoMe)l(yToqHhiX npo,nyKTOB peaKU:HH. B COBOKynHOCTH CO 3HaqH:TeJihHhiM 06'b

eMOM nonyqeHHhiX 3KCnepH:MeHTaJihHhiX ,[(aHHhiX, HX MHOrOKpaTHOH BOCnpOH3BO,[(HMOCThiO 

H nocne,nyiOmeH: ycneumoH: anpo6au:Hei1: Ha HayqHhiX KoHcpepeHU:H5IX scepoccHH:cKoro H 

Me)l(,nyHapo,nHoro yposHeH:, a TaiOKe norH:qHoH: Koppen.Hu:HeH: nonyqeHHhiX opHrHHaJihHhiX 

pe3yJihTaTOB C H3BeCTHhiMH JIHTepaTypHbiMH ,naHHhiMH Ha,[(e)I(HOCTh H ,[(OCTOBepHOCTh no

JiyqeHHhiX pe3yJihTaTOB He Bhl3biBaeT COMHeHH.H. 

0CHOBHhie pe3yJihTaTbl H HTOrH TIUaTeJibHO BhiiiOJIHeHHOH ,[(HCCepTaU:HOHHOH pa60Thi 
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rJiaBHbiM o6pa30M CBO~jiTCji K CJie~yiOIJ.J;eMy: 

- TIOJiyqeH pji~ HOBbiX Kap6opaHOBbiX KOMTIJieKCOB pyTeH11ji C pa3JI11qHbiM11 ~mpoc
<l>11HOBbiM11 JI11raH~aM11, KOTOpbie CITOC06Hbl 3<P<l>eKT11BHO 11H11U1111pOBaTb ITpOTeKaH11e ITpO

uecca pa~11KaJibHOH ITOJI11Mep113aU1111 III11pOKOrO Kpyra B11H11JIOBbiX MOHOMepOB ITO MeXa

H113MY C ITepeHOCOM aTOMa; 

- BbJj!BJieHbi KoppeJij!U1111 Me)l(~y CTPOeH11eM pyTeHaKap6opaHOB, 11x ycToi1:q11BOCTbiO 

11 3JieKTPOX11M11qeCK11M11 CBOHCTBaM11, a TaK)I(e aKT11BHOCTblO B llOJI11Mep113aU110HHbiX npo

ueccax, ITpOTeKaiOIJ.J;11X B pe)I(11Me «)1(11BbiX» UeiTei1: ITO MeXaH113MY ITpjiMOH 11 o6paTHOH 

ATRP; 
- ITpOaHaJI11311pOBaHa 3aB11C11MOCTb Me)l<~y CTpOeH11eM XeJiaTHbiX <Poc<P11HOBbiX Jl11-

raH~OB B KR03o-pyTeHaKap6opaHaX, CTa611JibHOCTblO 11 peaKU110HHOH CTIOC06HOCTblO Me

TaJIJiaKap6opaHOBbiX KJiaCTepoB B KOHTPOJI11pyeMOH pa~11KaJibHOH ITOJI11Mep113aU1111 MeTaK

p11JIOBbiX MOHOMepoa; 

- Ha ITp11Mepe O~HOT11llHbiX Kap6opaHOBbiX KJiaCTepOB pyTeH11ji, Me~11, )l(eJie3a 11 H11-

KeJiji ITpOBe~eH cpaBH11TeJibHblX aHaJI113 BJIJ1j{H11ji aTOMa MeTaJIJia Ha aKT11BHOCTb MeTaJIJia

Kap6opaHOB B noJI11Mep113aU110HHbiX ITpoueccax; 

- C 11CITOJlb30BaH11eM KOMTI0311U11H Ha OCHOBe pji~a pyTeHaKap6opaHOB 11 aM11HOB 

pa3JI11qHoro CTpOeH11ji pa3pa6oTaHbl HOBbie 3<P<l>eKT11BHbie KaTaJI11T11qeCK11e C11CTeMbl ~Jlji 

fOMO- 11 COITOJI11Mep113aU1111 B11H11JIOBbiX MOHOMepOB, IT03BOJijiJOIJ.J;11e ITpOB0~11Tb KOHTPOJI11-

pyeMbiH C11HTe3 ITOJI11MepOB C BbiCOK11M11 CKOpOCTjiM11 ITp11 11CITOJlb30BaH1111 KaTaJI11T11qeCK11X 

KOHUeHTPaU11H KaTaJI113aTopa; 

- ycTaHOBJieH MeXaH113M aKT11B11pyiOIJ.J;ero BJI11j!H11ji aM11HOB Ha ITpOUeCCbl KOHTPOJI11-

pyeMOH pa~11KaJibHOH ITOJI11Mep113aU1111 ITO MeXaH113MY C ITepeHOCOM aTOMa, KaTaJI11311pye

Mbie pyTeHaKap6opaHaM11; 

- C np11MeHeH11eM COBpeMeHHbiX <l>11311qeCK11X MeTO~OB (PCA, 3I1P, 51MP 11 ~p.) 11 

KBaHTOBO-X11M11qeCKOrO MO~eJI11pOBaHJfj{ 113yqeHO CTpOeH11e pji~a npoMe)l(yToqHbiX 11 KO

HeqHbiX MeTaJIJiaKap6opaHOBbiX rrpo~yKTOB MO~eJibHbiX peaKU11H, ITpOTeKaiOIJ.J;11X B ycJIO

B11jiX pa~11KaJibHOH ITOJI11Mep113aU1111 ITO MeXaH113MY «)1(11BbiX» uenei1:, 11 ITpe~JIO)I(eHbl CXe

Mbl 3JieMeHTapHbiX CTa~11H npouecCOB 11H11U1111pOBaHJfj{ 11 C11HTe3a MaKpOMOJieKyJI C 11X 

yqacT11eM; 

- BbJjiBJieHbl KOppeJijiU1111 Me)l(~y pe3yJihTaTaM11 11CCJie~OBaH11ji MeTaJIJICO~ep)l(aiJ.J;11X 

coe~11HeH11i1 MeTo~aM11 apeMj{ITponeTHoH: MAJI,nH Macc-ciTeKTPOMeTP1111 11 U11KJI11qecKoi1 

BOJlbTaMITepoMeTP1111; 

- C 11CITOJib30BaH11eM pa3pa60TaHHbiX ~11CCepTaHTOM MeTaJIJIOKOMIIJieKCHbiX KaTaJI11-

T11qeCK11X C11CTeM pa3pa60TaHbl MeTO~bl C11HTe3a <l>YHKU110HaJibHbiX COITOJI11MepOB Ha OCHO

Be MeTaKp11JIOBbiX MOHOMepOB, KOTOpbie rrpe~CTaBJijiJOT HeCOMHeHHbiH 11HTepec B KaqecTBe 

OCHOBbl ~Jlji C03~aHJfj{ <PoTope311CT11BHbiX KOMIT0311U11H 11 YH11BepCaJibHbiX np11ca~OK K r11~
pooq11IJ.J;eHHbiM ~113eJibHbiM TOITJI11BaM. 

B uenoM aKTYaJibHOCTb 11 HayqHaji HOB113Ha pa6oTbi, BbiBO~bi 11 ITpaKT11qecKaj{ 3Haq11-

MOCTb, a TaK)I(e ~OCTOBepHOCTb IIOJiyqeHHbiX pe3yJihTaTOB cyiJ.J;eCTBeHHblX 3aMeqaH11H y 

OITITOHeHTa He Bbl3biBaiOT. 

Cne~yeT OTMeT11Th, qTo ~OKTopcKaji ~11ccepTau11j{ fp11III11Ha H.,n. 11MeeT qeTKYIO 

ITpaKT11qecKyiO HarrpaBJieHHOCTb, KOTOpM ITO~KpenJieHa 2-Mji naTeHTaM11 POCC11HCKOH <f>e

~epaU1111, ITonyqeHHbiM11 C011CKaTeneM. B qacTHOCT11, aaTopoM c 11CITOJib30BaH11eM pa3pa6o

TaHHbiX MeTaJIJIOKOMIIJieKCHbiX KaTaJI11T11qeCK11X C11CTeM 11 KOMTI0311U11H C11HTe311pOBaHbl 

<l>YHKU110HaJibHbie COITOJI11Mepbl Ha 6a3e MeTaKp11JIOBbiX MOHOMepOB, KOTOpbie ITOTeHU11-

aJibHO IIp11MeH11Mbi B KaqecTBe OCHOBbi ~Jlji C03~aH11ji <l>oTOpe311CT11BHbiX KOMTI0311U11H, a 
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TaiOKe ymmepcaJibHbiX rrpMca.n:oK K 3KOJIOrMqecKM qMCTbiM .JJ:M3eJibHbiM TOIIJIMBaM. KpoMe 

TOro, rrpe.[(JIO)I(eHHbie KaTaJIM3aTOpbl MoryT rrpe.[(CTaBJI51Tb HeCOMHeHHbiR HHTepec B IIJiaHe 

CMHTe3a rrmpoKoro crreKTPa HaHopa3MepHbiX MHoroKOMITOHeHTHbiX ITOJIMMepHbiX CTPYK

TYP· 

~MccepTaQMOHHa51 pa6oTa fpMIIIMHa H.~. xapaKTepM3yeTC5l JIOrMqHbiM H3JIO)I(eHMeM 

MaTepMaJia, aKKypaTHO O<}_)OpMJieHa M ITpeKpaCHO qMTaeTC5l. BMeCTe C TeM, BHMMaTeJibHOe 

ITpoqTeHMe .[(MCCepTaQMM Bbi3biBaeT HeKOTOpbie BOITpOCbi M 3aMeqaHM51: 

1. KoHcTaTMposaHo (HaiTpMMep, Ha cTp. 4 aBTope<l_)epaTa), qTo «pa3pa6oTKY HaM6oJiee 

ITepciTeKTMBHbiX KaTaJIH3aTOpOB ... CJie.n:yeT ocymeCTBJI51Tb, OpMeHTMpy51Cb Ha KOM

ITJieKCbi ITepeXO.[(HbiX MeTaJIJIOB, CO.[(ep)l(aiiiMe B CBOeM COCTaBe JIMraH.[(bl, 06JlaOaJO
UfUe BblCOKOU 3JleKmpoHHOU n!lOmHocmbJO». XoTeJIOCb 6bi IToJiyqMTb pa3n51CHeHMe 

qTO .[(MCCepTaHT ITO.JJ:pa3yMeBaeT ITO.[( «JIMraH.[(aMM C BbiCOKOR 3JieKTPOHHOR ITJIOTHO

CTbJO», KaK Bbi51CHMTb KaKOBa 3JieKTpOHHa51 ITJIOTHOCTb Ha JIMraH.[(e M KaKOBa KJiaC

CM<}_lMKaQM51 JIMraH.[(OB ITO 3JieKTpOHHO-ITJIOTHOCTHbiM xapaKTepHCTMKaM? 

2 . B pa6oTe KOHCTaTMpOBaHO, qTo TepMOJIM3 KOMITJieKCa 2 ITpH 95 ° C ITpMBO.[(MT K QMK

JI060pMpOBaHMJO M o6pa30BaHMJO B KaqeCTBe eOUHCm6eHH020 npoiJyKma COe.[(MHeHM51 

6 c BbiXO.JJ:OM 47% (cTp. 10). ~aJiee (cTP. 11 asTope<l_)epaTa) yKa3aHo, qTo ITPM Tep

MOJIM3e ITpM 110 ° C COe.[(MHeHMR 12M 13 B KaqeCTBe eOUHCm6eHH020 npoiJyKma 06-

pa3yeTC51 COe.[(MHeHHe 14, a BbiXO.[(bl ero COCTaBJI51JOT 4 7 M 61 o/o. ITo MHeHMJO OITITO

HeHTa e.[(MHCTBeHHbiR ITpO.JJ:YKT CO CTOJib HM3KMM BbiXO.[(OM MO)I(eT o6pa30BaTbC51 B 

TOM CJiyqae, eCJIM B CMCTeMe ycTaHaBJIMBaeTC5l paBHOBeCMe. TaK JIM 3TO H KaKMM 06-

pa30M 3TO paBHOBeCMe peaJIM3yeTC51? 

3. KoHcTaTMposaHo (cTp. 12 aBTope<l_)epaTa), qTo .n:MccepTaHTOM 6biJI ITOJiyqeH p51.JJ: HO

BbiX 6pOMCO.[(ep)l(aiiiMX KOMITJieKCOB 3a cqeT 3aMeiiieHM51 XJIOpM.[(a 6pOMM.[(OM (M3 

CBr4) K Kap6opaHe. KaKoBa .JJ:BM)I(yma51 CMJia 3Toro 3aMemeHM51? 

4. B ITpeiTapaTMBHOM 3KCITepMMeHTe TeTPa6poMMeTaH MCITOJib3yeTC5l .JJ:JI51 peaKQMM c 

KOMITJieKCaMM. CMCTeMa ITOTeHQMaJibHO MO)I(eT o6Jia.[(aTb BOCCTaHOBMTeJibHbiMM 

csoifcTBaMM. Mo)I(HO JIM O)I(M.JJ:aTb reHepMposaHMe .JJ:M6poMKap6eHa B 3TMX ycJIOBM-

51X? He Ha6JIJO.JJ:aJIMCb JIM B Macc-ciTeKTpax ITpo.n:yKTbi BHe.n:peHM51 :CBr2 B TY MJIM 

MHYJO CB513b? 

5. Ha CTP. 19 asTope<l_)epaTa yKa3aHo, qTo ciTeQM<}lMKa MHTepiTpeTaQMM Macc-ciTeKTpos 

KOMITJieKCOB pyTeHM51 CB513aHa CO CJIO)I(HOR CTPYKTypoif CITeKTPa, «o6ycJIOBJieHHOR 

HaJIMqMeM HeCKOJibKMX CTa6MJibHbiX M30TOITOB, BX0.[(51IIIMX B COCTaB COe.[(MHeHM51». Y 
OITITOHeHTa eCTb COMHeHMe B TOM, qTo .[(MCCepTaHT CMO)I(eT ITpMBeCTM ITpMMep 3Jie

MeHTa 6e3 M30TOITa. A eCJIM TaK, TO HMKaKOR CITeQM<}_lMKM B MHTepiTpeTaQMM CITeK

TPOB 6biTb ITpocTo He MO)I(eT. 

6. Ha CXeMe 13 aBTOpe<l_)epaTa ITpMBe.[(eHa peaKQM51 BOCCTaHOBJieHM51 KOMITJieKCa 19 B 

CMCTeMe TpM<l_)emm<l_)oc<}_lMH/ aMMH M KOHCTaTMpOBaHO, qTo aMMH BbiiiOJIH5leT pOJib 

soccTaHaBJIMBaJOmero peareHTa. 0ITITOHeHT ITpe.n:JIO)I(MJI 6bi MHYJO MHTeprrpeTaQMJO 

3Toro ITpoQecca. BoccTaHOBMTeJieM cKopee scero 51BJI5leTc51 <l_)oc<l_)MH, ITpo.n:yKTbi XJIO

pMpoBaHM51 KOTOpOrO 3aTeM rM.[(pOJIM3YJOTC51 CJie.[(aMM BJiarM ( CJIO)I(HO ITpe.[(CTaBMTb 

ITOJIHOe ee OTCYTCTBMe) .[(0 <l_)oc<l_)MHOKCM.[(a, a aMMH BbiiiOJIH5leT pOJib OCHOBaHM51, KO

Topoe CB513biBaeT Bbi.JJ:eJI51JOIIIMRC51 HCI. EbiJIO 6bi H:HTepecHo Y3HaTb MHeHHe .n:nc

cepTaHTa, ITO.JJ:KpeiTJieHHOe 3KCITepMMeHTaJibHbiMM .[(aHHbiMM, Ha 3Ty aJibTepHaTH:B

HyJO TOqKy 3peHM51. 

7. Ha CXeMe Ha CTp. 14 aBTOpe<l_)epaTa ITOKa3aHO reHepMpOBaHMe KOMITJieKCa 33. 

HacKOJibKO Ha.n:e)I(HO ycTaHOBJieH cocTaB M CTPOeHMe 3Toro coe.n:MHeHMSI? Bee JIM 
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B03MO)I(HOCTH TIO Bbi.l1,eJleHHIO M H.l1,eHTHqmKaiiHH 3TOrO COe.l1,HHeHH.SI HCqepnaHbi? 

lloqeMy BMeCTO MAJI,lJJ1 He CH.SIT MaCC-CTieKTp C HOHI13aiiHeif 3JleKTpocnpeeM, KO

TOpblll C BbiCOKOll .lJ.OJlell BepO.SITHOCTH TI03BOJ1HJ1 6bi 3aqmKCHpOBaTb 02-

CO.l1,ep)l(aiiJHe <PparMeHTbi? 

8. 06IIJHll BOTipOC, KaCaiOIIJHllC.SI 3JleKTpOXHMJ1qeCKHX H3MepeHHll. TIO-BH.lJ.HMOMy, B 

ITpOIIeCCaX ITOJ1HMepH3aiiHH pe.l1,0KC-ITpOIIeCC CB.SI3aH C rOMOJ1H30M CB.SI3H H reHepH

poBaHHeM pa.ll.HKana Cl• . B ITpoae.l1,eHHbiX 3neKTpoxHMHqecKYIX Hccne.l1,oBaHH.SIX 

pe.l1,0KC ITpOIIeCC CBSI3aH C MeTaJlJlOIIeHTpOM. KaKOe OTHOIIIeHHe .11.pyr K .11.pyry HMeiOT 

3TH pa3Hbie ITPOIIeCCbi? 

9. Ha CTp. 16 aaTope<PepaTa M CTp. 79 .lJ.HCcepTaiiHH YKa3aHo, qTo «yaenHqeHHe .ll.JlHHbi 

MeTHJleHOBOrO MOCTHKa ... CTIOC06CTByeT pOCTY BeJlHqHHbi 3JleKTpO.l1,HOrO ITOTeHIIH

ana» H .l1,anee, qTo .l1,aHHOe «BJlH.SIHHe CTpOeHH.SI J1HraH.l1,0B Ha 3HaqeHHe ITOTeHIIHaJla 

o6ycnoaneHo cTepHqecKHMH <PaKTopaMH». XoTenocb 6hi ITonyqHTb 6onee no.l1,po6-

Hoe pa3o.SICHeHHe 3TOMY .SIBJleHHIO C TeM, LJT06bi ITOH.S!Tb LJeTKYIO 3aBHCHMOCTb Me)l(

.ll.Y .ll.JlHHOll MeTHJleHOBOll IIeiTH, CTepHLJeCKHM <PaKTOpOM M TIOTeHIIHaJlOM. B qeM 3a

KJ1IOqaeTC.SI J<P<PeKT H3MeHeHH.SI cTepHqecKoif 3arpy)l(eHHOCTYI Ha ITOTeHIIHan? He 

MO)I(eT JlH 6biTb, qTO HHKaKOll pOJlH HeT, a 3TO npOCTO .11.pyroe COe.l1,HHeHHe C .ll.pyrHM 

ITOTeHIIHaJlOM? 

10. Ha CTp. 17 aBTOpe<PepaTa KOHCTaTYipOBaHO, LJTO «pa3J1HqHe B CTpOeHHH KOMITJleK

ca ... OKa3biBaiOT BJlH.SIHHe H Ha 3HaLJeHHe TIOTeHIIHaJla OKHCJleHH.SI (TepMO.l1,HHaMHLJe

CKHll <PaKTOp- npUM. onnoHeHma), LJTO B CBOIO OLJepe.l1,b BJlH.SieT Ha 3<P<PeKTYIBHOCTb 

ITepeHoca aToMa ranoreHa (KYIHeTHLJecKHif <PaKTop - npUM. onnoHeHma) Me)l(.lJ.Y pac

TYIIIHM ITOJlHMepHbiM pa.ll.HKanoM 11 MeTannaKap6opaHOM». 0ITITOHeHT He LJYBCTByeT 

ITp.SIMOll CB.SI3H Me)l(.lJ.Y 3THMH TepMO.lJ.HHaMHLJeCKHM M KHHeTHqeCKHM <PaKTopaMH H 

xoTen 6bi ITonyLJHTb 6onee ITO.l1,po6Hoe pa3o.SICHeHHe. 

YKa3aHHbie 3aMeqaHH.SI He 3aTparHBaiOT OCHOBHbie pe3yJlbTaTbl HCCJle.l1,0BaHHll H 

C.l1,eJlaHHbie Ha HX OCHOBe BblBO.lJ.bi. ilOCJle.l1,HHe OCHOBaHbi Ha MHOrOLJHCJleHHbiX 3KCITepH

MeHTaJlbHbiX .l1,aHHbiX, ITOJlyqeHHbiX C 11CTIOJlb30BaHHeM COBpeMeHHbiX <PH3HKO-XHMHqecKHX 

MeTO.l1,0B aHaJ1H3a M XOpOIIIO anp06HpOBaHHbiX CHHTeTHLJeCKYIX MeTO.l1,HK, 0606IIJeHH.SIX C06-

CTBeHHOrO MaTepHana H KpHTHqeCKOrO aHaJ1113a CBe.l1,eHHll, HMeiOIIJHXC.SI B JlHTepaType ITO 

.l1,aHHOll ITp06JleMaTHKH. 

ABTOpe<PepaT .lJ.HCCepTaiiHH H ITy6JlHKaiiHH aBTOpa ITO TeMe HCCJle.l1,0BaHH.SI B ITOJlHOll 

Mepe OTpa)l(aiOT OCHOBHOe CO.l1,ep)l(aHHe pa60Tbi. B qacTHOCTH, MaTepHaJlbi .lJ.HCCepTaiiHH 

OTpa)l(eHbi B 29 CTaTbSIX B OTeqeCTBeHHbiX H 3apy6e)I(HbiX 113.l1,aHH.SIX, ITOHMeHOBaHHbiX B 

ITepeLJHe BAK M 6onee LJeM 50 Te3Hcax .ll.OKJla.ll.OB, oiTy6nHKOBaHHbiX B c6opHHKax poccHif

cKHX M Me)l(.l1,yHapO.l1,HbiX KOH<PepeHIIHll. Tip11 3TOM pe3yJlbTaTbi HCCJle.l1,0BaHHH XOpOIIIO 

aiTp06HpOBaHbi M 6biJ1H JlHLJHO ITpe.l1,CTaBJleHbi .lJ.HCCepTaHTOM B BH.l1,e YCTHbiX .l1,0KJ1a.l1,0B Ha 

p.s1.11.e KpyiTHblX Me)l(.l1,yHapO.l1,HbiX HayqHbiX KOH<PepeHIIH.SIX ITO XHMHH 3JleMeHTOOpraHHqe

CKI1X COe.l1,HHeHHll M ITOJlHMepHOll XHMHH. 

,[(YiccepTaiiHOHHa.SI pa6oTa fpYIIIIHHa 11.,[(. «KaTaJ111THqecKHe CHCTeMbi Ha OCHOBe 

Kap6opaHOBbiX KOMITJleKCOB pyTeHH.SI M .lJ.pyrHX MeTaJlJlOB B KOHTpOJlHpyeMOM CHHTe3e ITO

JlMMepOB» COOTBeTCTByeT ITaCITOpTy CITeiiHaJlbHOCTH 02.00.08 - XHMM.SI 3JleMeHTOOpraHHLJe

CKHX COe.l1,HHeHHll (ITYHKTbi 1, 2, 3, 6, 7). 

,[(HccepTaiiH.SI fpHIIIMHa 11.,[( . .SIBJl.SieTC.SI HayqHO-KBanH<PHKaiiHOHHOll pa60TOH, B KO

TOpOH Ha OCHOBaHHH BbiiiOJlHeHHbiX aBTOpOM 11CCJle.l1,0BaHHll pa3pa6oTaHbi MeTO.l1,bi CHHTe3a 

HOBbiX MeTanJlaKap6opaHOBbiX KJlaCTepOB pyTeHM.SI H .lJ.pyrHX MeTaJlJlOB, a TaK)I(e Ha MX OC-
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HOBe rrpe,[J,JIO)I(eHbl BbiCOK03<P<PeKTHBHbie KaTaJIHTHqecKHe CHCTeMbl ,[I,JUI rrpoBe,[l,eHH~ KOH

TPOJIHpyeMOH paAHKaJibHoi1 rroJIHMepH3aU:HH, rro3BOJI~JOW:He rroJiylJaTb rroJIHMepbi c 3aAaH

HbiMH xapaKTepHCTHKaMH H CBOHCTBaMH, qTO II03BOJI~eT KJiaCCH<}mu,HpOBaTb ,[l,aHHYJO ,lJ,HC

cepTaiJ,HOHHYJO pa6ory KaK HaylJHOe ,[I,OCTH)I(eHHe B 06JiaCTI1 XHMHH 3JieMeHTOOpraHHqe

CKHX COe,[I,HHeHHH C 60JibiiiHM IIOTeHIJ,HaJIOM rrpaKTIIJlJeCKOfO IIpHMeHeH~. 

CliHTaiO, liTO ,[I,HCCepTaiJ,H~ 11.)1;. fpHIIIHHa «KaTaJIHTHlJeCKHe CHCTeMbi Ha OCHOBe 

Kap6opaHOBbiX KOMIIJieKCOB pyTeHH~ 11 ApyrHX MeTaJIJIOB B KOHTpOJIHpyeMOM CHHTe3e IIO

JIHMepOB» YAOBJieTsop~eT TPe6osaHH~M, rrpeA'b~BJI~eMbiM K ,lJ,OKTopcKHM (KaHAH,lJ,aTCKHM) 

,lJ,HccepTau,H~M B «floJio)l(eHHH o rrop~,[J,Ke rrpHcy)l(,lJ,eH~ yl!eHbiX cTerreHeil», yTsep)I(AeH

HOM rrocTaHOBJieHHeM ITpaBHTeJibCTBa PoccHi1cKoi1 <l>e,l1,epau,HH .M~ 842 oT 24 ceHT~6p~ 
2013 r. (rryHKTbl 9-14 ), a ee aBTOp, fpHIIIHH 11BaH ,li;MHTPHeBHlJ, 3aCJIY)I(HBaeT IIpHCY)I(,lJ,e

HH~ yqeHOH CTerreHH ,[I,OKTOpa XHMHqeCKHX HayK ITO CIIeU:HaJibHOCTH 02.00.08 - XHMH~ 

3JieMeHTOOpraHH1JeCKHX COe,lJ,HHeHHH. 

OqmU:HaJibHbiH orrrroHeHT, 

3aBe,lJ,yiOliJHH Ka<Pe,l1,poi1 <PH3J1qecKOH opraHHlJeCKOH XHMHH 

<l>fEOY BO «CaHKT-ITeTep6yprcKHi1 rocy,l1,apcTBeHHbii1 yHHBepcHTeT» 

,[I,OKTOp XHMHlJeCKHX HayK (02.00.01 - HeopraHHlJeCKa~ XHMH~), 

npO<j>eccop, 'lJieH-KoppecnoH!leHT PAR _# 
KyKyiiiKHH Ba,lJ,HM IOpbeBHq 
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