
OT3bIB 

ocj>unuaJILHoro onnoHeHTa 

Ha .z:.uccepTaQHIO Mopo3KOBa rJie6a BHqecJiaBOBHqa Ha TeMy: 

«PeQHKJIH3yeMhle cj>OTOKaTaJIH3aTOpbI Ha OCHOBe KOMDJieKCOB pyTeHHH(II) c 

cj>occj>oHaT3aMem;eHHhIMH 1,10-cj>eHaHTpOJIHHaMH», npe.z:.cTaBJieHHYIO Ha 

COHCKaHHe yqeHou cTeneHH XHMHqecKHX HayK no 

cnenuaJILHOCTHM 1.4.3 OpraHuqecKaH XHMHH u 1.4.8 - XnMHH 

3JieMeHToopraHuqecKux coe.z:.nHeHHH. 

IIpoHcxo,zvnn;ee B rrocJie,n;HHe ro,n;o1 6ypHoe pa3BHTHe cpoToKaTaJIHTHqecKHX 

peaKI.J;HH Ha Hanrnx rJia3aX KaqecTBeHHO Mem1eT MeTO,ll;OJIOrHIO opraH~eCKOro 

CHHTe3a. Ilo,n;o6Hoe H3MeHeHHe MO)l(HO cpaBHHTb c BHe,n;peHHeM B opraHHqecK)'IO 

XHMHIO MeTaJIJIOKOMIIJieKCHOro KaTaJIH3a B KOHD;e rrponmoro BeKa. <l>oTOKaTaJIH3 

II03BOJIHeT B MHfKHX ycJIOBHHX rro,n; ,n;eMCTBHeM BH,ll;HMOro CBeTa ocyIIJ;eCTBJIHTb 

rrpeBpaI.U;eHHH, 3aqacT}'IO HeB03MO)l(Hbie B ycJIOBHHX Tpa,n;HIJ;HOHHOH aKTHBaIJ;HH 

opraHHqecKHx cy6cTpaTOB. KJIJOqeBbIM yqacTHHKOM 3THX rrpon;eccoB HBJIHeTCH 

cpOTOKaTaJIH3aTop - opraHHqecKoe HJIH MeTaJIJIOKOMIIJieKCHOe coe,n;HHeHHe, 

KOTOpoe, rrepexo,n;H B B036)')K,n;eHHOe COCTOHHHe rrpH rrorJIOIIJ;eHHH BH,ll;HMOI'O 

cBeTa, o6ecrreqHBaeT rrpoTeKaHHe peaKIJ;HH. AKTHBHOCTb cpoToKaTaJIH3aTopa B 

3a,D;aHHOM rrpeBpaID;eHHH orrpe,n;eJIHeTCH MHOfHMH cpaKTOpaMH, cpe,n;H KOTOpbIX 

K03cpcpHn;HeHT IIOfJIOIIJ;eHHH B BH,ll;HMOH o6JiaCTH, rrapaMeTpbI JIIOMHHecn;eHIJ;HH, 

OKHCJIHTeJibHO-BOCCTaHOBHTeJibHbie IIOTeHIJ;HaJlbl B OCHOBHOM H B036)')K,n;eHHOM 

COCTOHHHHX, BpeMH )l(H3HH B036)')K,n;eHHOI'O COCTOHHHH. 3TH napaMeTpbI MO)l(HO 

TOHKO HaCTPaHBaTb c IIOMOID;blO Bb16opa THIIa cpOTOKaTaJIH3aTopa H BapbHpOBaHHH 

rrepHcpepHqecKoro 3a.MeIIJ;eHHH B ero CTpyKrype. c rrpHKJia,D;HOH TOqKH 3peHHH, He 

MeHee Ba)l(HblMH rrpe,n;cTaBJIHIOTCH H rrpaKTHqecKHe xapaKTepHCTHKH 

cpOTOKaTaJIH3aTopa, TaKHe KaK cpOTOCTa6HJibHOCTb H pen;HKJIH3yeMOCTb. c yqeTOM 

CKa3aHHOro BbIIIIe, C03,D;aHHe 3cpcpeKTHBHbIX H rrpaKTHqHblX cpOTOKaTaJIH3aTopoB 

HBJIHeTCH aicryaJihHOH rrpo6JieMOH, HaxO,D;HIIJ;eMCH Ha CTbIKe opraHHqecKOH, 

3JieMeHTOopraHHqecKOH, cpH3HqecKOH XHMHH H KaTaJIH3a. 



,[(HccepTa11:i10HHruI pa6oTa Mop03KOBa r. B. TeCHO CBH3aHa c 3TOH 

npo6neMaTHKOH. KmoqeBoli H,n:ee:H:, npe,n:Jio)l(eHHOH H peanH30BaHHOH B pa6oTe, 

HBJIHeTcH BBe,n:eHHe <Poc<PoHaTHbIX rpynn B CTPYKTYPY <PeHaHTpOJIHHOBom 

aHanora o,n:Hom H3 HaH6onee nrnpoKo npHMeH51eMbIX <PoToKaTaJIH3aTopoB -

6HnHpH,n:HJII>Hom KoMnneKca PYTeHHH(II) Ru(bpy)3. 3ToT no.n:xo.n: HBAAeTcH HOBhIM 

H nepcneKTHBHhIM no pg,n:y npHqHH. Bo-nepBoIX, <Poc<PoHaTHruI rpynna 6nam.n:apH 

oco6eHHOCTHM cBoe:H: 3JieKTpOHHOH CTPYKTYPhl MO)l(eT KaqecTBeHHO BJIHHTh Ha 

<l>oTo<l>H3H:qeCKHe CBOHCTBa YKa3aHHbIX pyTeHHeBbIX KOMnJieKCOB, nOBbIIIlruI HX 

aKTHBHOCTh B <l>oToKaTaJIHTH:qeCKHX peaKI.I;HHX. Bo-BTopoIX, BBe,n:eHHe 

<Poc<PoHaTHblX rpynn nOBbIIIIaeT BO,n:opaCTBOpHMOCTb KaTaJIH3aTopa, no3BOJJHH 

6onee npocTO H 3<l><l>eKTHBHO em OTl(eAATb OT rrpo.n:yKTOB peaKI.I;HH H .n:anee 

pereHepHpoBaTh l(AA nOBTOpHom HCnOJib30BaHHH. HaKOHeQ, <Poc<l>oHaTHbIH 

HKOpHbIH <l>parMeHT npe,n:cTaBJIHeTCH y.n:o6HbIM l(AA npHBH3KH MOJieeyJiol 

<l>oTOKaTaJIH3aropa K TBep.n:o:H: no,n:JIO)l(Ke l(JIH C03l(aHHH reTeporeHHOm 

KaTaJIH3aTopa. 

B xo.n:e BbIIIOJIHeHHH l(HCCepTaQHOHHOm HCCJie,n:oBaHHH Mopo3KOBblM r. B. 

peIIIaJICH QeJiblH pH,n: HeTpHBHaJibHbIX 3a,n:aq, IlepBOH H3 HHX CTaJia pa3pa6oTKa 

MeTOl(OB nonyqeHHH Heo6xo,n:HMbIX 1, 10-<l>eHaHTpOJIHHOB, Hecyi:.u:Hx O.D:HY HJIH l(Be 

<Poc<l>oHaTHbie rpynnhl B pa3JIH:qHbIX noJIO)l(eHH:HX. ,[(.ITH ee peIIIeHHH 

l(HCCepTaHTOM 6oIJIH ycneIIIHO HCnOJib30BaHhl l(Ba no.n:xo.n:a, OCHOBaHHbie Ha 

nanna,n:Hli-KaTaJIH3HpyeMI>IX peaKQHHX Kpocc-coqeTaHHH (B qacTHOCTH, C,P­

coqeTaHHH no XHpao) H <PoToKaTaJIHTHqecKoli peaKI.I;HH <Poc<PoHHJIHpoBaHHH c 

HcnoJih30BaHHeM opraHHqecKom KpaCHTeJIH (3o3HHa )l( HJIH Po,n:aMHHa 6G) B 

npHcyTCTBHH ocHoBaHHH XoIDHHra. B paMKax pemeHHH BTopo:H: 3a,n:aqH, H3 

nonyqeHHbIX <l>YHKQHOHaJIH3HpOBaHHblX 1, 10-<l>eHaHTPOJIHHOB 6oIJIH 

CHHTe3HpoBaHhl pyTeHHeBbie KOMnJieKCbl, npe,n:cTaBAAIOIIJ:He co6o:H: 

<Poc<l>oHHJIHpOBaHHbie npOH3BOl(Hbie IIIHpOKO npHMeH51eMbIX <l>oTOKaTaJIH3aTOpOB 

Ru(bpy) H Ru(Phen). IlonyqeHHI>Ie KOMnJieKChI 6oIJIH CTPYKTYPHO 

oxapaKTepH30BaHhI (B TOM qHcne, c noMOIIJ:bIO 5IMP H PCA) H no.n:po6Ho 

HCCJiel(OBaHbl B KOHTeKCTe HX cneKTpaJibHbIX H <l>H3HKO-XHMHqecKHX CBOHCTB 



(BKJilOqruJ: crreKTpbI rrorno:w:emUI H 3MHCCHH, RedOx-rroTeHI..J;HaJibI OCHOBHbIX H 

B036)')K,ll,eHHbIX COCTOXHHH). ,[(H:ccepTaHTOM rrpoBe,n:eHO cpaBHeHHe IIOBe,n:eHHX 

pyTeHHeBbIX KOMIIIleKCOB B MO,n:enbHbIX <i>oTOKaTaJIHTHqecKHX peaKI.J;HXX -

a3po6HOM OKHCileHHH opraHHqecKHX cyno<i>H,n:OB H apHn6opHbIX KHCilO~ 

HHTpOMeTHilHpOBaHHH, <l>oc<l>oHHilHpOBaHHH H I.J;HaHHpOBaHHH 

TeTparH,n:poH30XHHOilHHOB rrpH B03,n:e:H:cTBHH BH,n:HMoro cBeTa. Eorno BhIXBneHo, 

qTo IIOilO)l(eHHe <l>oc<l>oHaTHbIX rpyrrrr B <l>eHaHTpOilHHOBOM IlHraH,n:e, HX qHcno H 

crroco6 CBX3bIBaHHX c reTepOI.J;HKilHqecKHM KOilbll;OM (HarrpXMYJO HilH qepe3 

<l>eHHileHOBbIH IlHHKep) OKa3hIBaeT 3HaqHTeilhHOe BilHXHHe Ha crreKTpaJibHbie, 

KaTaJIHTHqecKHe CBOHCTBa COOTBeTCTBYJO:W:ero 

pyTeHHeBoro KOMIIIleKca. HaH6onhIIIruI <l>oToKaTaJIHTHqecKrui aKTHBHOCTh 

Ha6mo,n:aeTcx ,n:nx KOMrrneKCOB c <l>oc<l>oHHilhHhIMH rpyrrrraMH B rrono)l(eHH.sIX C-4 H 

C-7. B cpaBHHTenhHhIX 3KcrrepHMeHTax 3TH KOMrrneKChI rrpoxBHnH 66nollIYJO 

aKTHBHOCTh, qeM nITaTHbie <l>oTOKaTaJIH3aTopoI Ru(bpy) H Ru(Phen). Ba)l(HO, qTo 

<l>oToKaTaJIH3aTopoI co cBo6o,n:HhIMH P-OH <i>parMeHTaMH MO)l(HO pereHepHpoBaTb · 

rryTeM ceneKTHBHOH 3KCTpaKQHH B Bo,n:Hyio $a3y. HarrpHMep, KaTanH3aTop Ha 

OCHOBe KOMIIIleKca Ru( 4,7-PHEt) MO)l(eT 6oITb HCIIOilb30BaH IIOBTOpHO ,n:o 7 pa3. 

3aKilIOqHTeilhHruI qacTb pa60Thl IIOCBX:W:eHa HMM06HnH3aQHH 

CHHTe3HpOBaHHbIX Ru(II)-KOMIIIleKCOB Ha Me30IIOpHCTbIH ,Z1;HOKCH,Z1; THTaHa c 

HCIIOilb30BaHHeM <t>oc<i>oHaTHbIX XKOpHbIX rpyrrrr c QeilhlO rronyqeHHX 

reTeporeHHbIX peI.J;HKilH3yeMbIX <l>oTOKaTaJIH3aTopoB. ,[(H:ccepTaHTOM rronyqeHhI 

rH6pH,Z1;Hhie MaTepHaJibI COCTaBa [Ru]@Ti02, OTilHqarorn:HXCX rrpHpo,n:o:H: nHraH,n:a H 

cooTHOIIIeHHeM Ru:Ti, rrpoBe,n:eHa HX xapaKTepH3aQHX MeTo,n:aMH ICP-MS, 

~ en.An 3lp ~ 
TBep,n:oTeilbHOH ./liVJr crreKTpOCKOIIHH ' 3IleKTpOHHOH MHKpOCKOIIHH H 

<i>nyopecQeHTHOH crreKTpOCKOIIHH. ,[I:anoHeHIIIHe HCIIbITaHHX rronyqeHHbIX 

reTeporeHHbIX <i>oTOKaTaJIH3aTopoB BbIXBHilH, qTo HX aKTHBHOCTb B peaKQHHX 

HHTpoMeTHnHpoBaHHX, <l>oc<l>oHHnHpoBaHHX H QHaHHpoBaHHH N-apHn-1, 1 O­

TeparH,n:poH30XHHonHHOB 3aBHCHT OT THIIa peaKQHH, ycnoBHH o6nyqeHHX H 

cooTHOIIIeHHH Ru:Ti. B oT,n:eni.HhlX cnyqruix OHM npoHBnHIOT ,n:a)l(e 6onee BhICOKYIQ 



aKTHBHOCTb, l:.JeM COOTBeTCTB)'lOill;He roMOreHHbie cpOTOKaTaJIH3aTOpbI, H3 -qero 

c.n;eJiaH BbIBO.D; 0 CHHepreTHl:.JeCKOM BJIIDIHHH 110.D;JIO)l(KH. 

TaKHM o6pa30M, HOBH3Ha .n;HccepTaU:HOHHOro HCCJie.n;oBaHH.SI Mop03KOBa r. 
B. COCTOHT B C03.D;aHHH paHee He H3BeCTHblX pyTeHHH(Il)-KOMllJieKCOB cpoccpOHHJI-

3aMern;eHHblX 1, 10-cpeHaHTpOJIMHOB H BbI.SIBJieHHH 3aKOHOMepHOCTeH CTpyI<Typa­

cpOTOKaTaJIMTHl:.JeCKa.SI aKTHBHOCTb B HX p.SI.n;y. IlpaKTHqecKaH 1uaqHMOCTb 

.D;HCCepTaU:HH COCTOHT B pa3pa60TKe 3cpcpeKTHBHbIX pereHep11pyeMbIX roMOreHHhIX 

H reTeporeHHblX cpoTOKaTaJIH3aTopoB )];JI.SI peaKU:HH OKHCJieHIDI cyJihcpH.D;OB H 

ap11JI6opHbIX KHCJIOT, a TaK)l(e OKMCJIHTeJibHOH C-H cpyHKU:MOHaJIH3aU:MH N-apHJI-

1, 1 O-Tepar11.n;poH30XMHOJIHHOB H N ,N-.n;HMeTHJiaHHJIHHOB. 

B u:eJIOM, .D;HCCepTaU:IDI Mop03KOBa r. B. BHOCHT BeCOMbIH BKJia.D; B pa3BHT:He 

HHCTpYMeHTapIDI cpoTOKaTaJIHTHl:.JeCKOro opraHHl:.JeCKOro CHHTe3a. Pa6oTa 

.SIBJI.SieTC.SI 33KouqeuHhIM HCCJIC,ll;OB3HHeM, OTBeqaJOm;HM KpHTepHHM uayquoii 

HOBH3Hhl H HMCIOW:HM npaKTuqeCKYIO ~eHHOCTb ,ll;JIH oprauuqecKOH H 

3JICMCHTOOprauuqecKOH XHMHH. 

,ZJ;11ccepTaU:IDI Mop03KOBa r. B. llOCTpoeHa TPa.D;MU:HOHHblM o6pa30M H 

COCTOHT 113 BBe.n;eHIDI, JIHTepaTYPHOro o63opa, o6c~.n;eHIDI pe3yJibTaTOB, 

3KC11epHMeHTa.JlbHOH l:.JaCTH, BbIBO.D;OB, CllHCKa U:HTHpyeMOH JIMTepaTYPbl 

(BKJIIOl:.JaK>Ill;ero 150 HCTOl:.JHMKOB) H rrpHJIO)l(eHHH. MaTepHan .n;11ccepTaU:HOHHOH 

pa60Tbl H3JIO)l(eH Ha 207 CTpaHHU:ax ( BKJllOl:.Ja.SI 11pMJIO)l(eHIDI Ha BOCbMH 

CTpaHMU:aX ). 

Bo BBe.n;eHMH o6ocHOBaHbl aJ<TYaJibHOCTb TeMbl MCCJie.n;oBaHIDI H CTelleHh ee 

pa3pa6oTaHHOCTH, c<l>OPMYJIHpOBaHhl u:eJib H 3a.n;a1IH pa60Tbl, IIOKa3aHa HaYl:.JHa.SI 

HOBH3Ha H 11paKTHl:.JeCKa.SI 3Hal:.JMMOCTb. JlHTepaTYPHhlH o63op COCTOMT H3 .n;Byx 

-qacTeii: 11epBa.SI llOCB.SIIll;eHa o6rn:eMY paccMOTpeHMIO MeTO.D;OJIOrHH cporoKaTaJIM3a 

B opraHHl:.JeCKHX peaKU:IDIX, BTOpa.SI - 110.n;xo.n;aM K C03.D;aHHIO pereHep11pyeMhIX 

cpoToKaTaJIH3aropoB 11 MeTo.n;aM H3Yl:.JeHIDI HX CTPYKfYPhI H aKTMBHOCTH. 

03HaKOMJieHHe c o63opoM 1103BOJI.SieT JIYl:.JIIIe OCMbICJIHTb cyTh 11poBe.n;eHHhIX 

aBTOpOM HCCJie.n;oBaHMH M HX HOBH3H~ B 3KC11epHMeHTaJibHOH l:.JaCTH no.n;po6HO 

OllMCaHhl MeTO.D;HKM CHHTe3a, .n;eTaJIH c11eKTpaJibHblX H3MepeHHH, TeXHHl:.JeCKMe 



acneKTbI MCTIOJib30BaHHbIX cpoTopeaKTopos; npMBe,n:eHbI Heo6xo,n:MMhie 

cneKTpaJibHbie M cpM3MKO-XMMMqecKMe xapaKTepMCTMKM no.rryqeHHbIX npo.n:yKTOB M 

rM6pM,n:HhIX MaTepMaJIOB, no,n:TBep)l()l;aroIIJ,Me HX cocTaB, CTPYKTYPY M qMcTory. 

npe,n:cTaBJieHHbie B pa6oTe DOJIO*eHHH H BhIBOJJ:hl o6ocnoBaHhl, TIO,Zl;TBep)l()l;eHbI 

COOTBeTCTBYJOIII,MM 3KCnepMMeHTaJibHbIM MaTepMaJIOM M He Bhl3hIBaIOT 

COMHeHHH. ,n:ocTOBepHOCTb noJiyqeHHbIX B ,n:MccepTaQMOHHOH pa6oTe pe3yJioTaTOB 

no,n:TBep)l()l;aeTcSI cosoeynttocTblO cpM3MKO-XMMMqecmx MeTo,n:oB, TaKMX KaK PCA, 

5IMP-cneKTpOCKOTIMSI, Macc-cneKTpoMeTpMH, 3JieMeHTHbIH aHaJIM3, 3JieKTpOHHaH 

MMKpOCKOTIHH, cneKTpocpeyopMMeTpHH, TIOTeHQMOMeTpMH M cneKTpocpOTOMeTpHH. 

no TeMe ,n:MccepTaQMM ony6JIMKOBaHO 3 HayqHbIX CTaTbM B )KypHaJiax WoS 

(,n:se B )KypHaJie Dalton Transactions M o,n:Ha B Molecules) M npe,n:cTaBJieHo 11 

,n:oKJia,n:oB Ha OTeqecTBeHHbIX M Me)K.n:yHapo,n:HbIX KOHcpepeHQHHX. neqaTHbie 

pa6oTbI M asTopecpepaT B noJIHOH Mepe OTPa)KaJOT co,n:ep)KaHMe ,n:MccepTau;MM. 

no ,n:MccepTaQMOHHOH pa6oTe Mop03KOBa r.B. B03HMKJIM CJie.n:yroIIJ,Me BOilpOCbI M 

3aMeqaHMSI: 

1. B rro.rryqeHHbIX M MCCJie,n:oBaHHbIX ,n:MccepTaHTOM KOMTIJieKcax pyTeHHH 

TOJibKO O,Zl;MH M3 Tpex cpeHaHTpOJIMHOBbIX JIMraH,n:OB co,n:ep)KMT 

cpoccpoHaTHbie rpynnbI. Mo)KeT JIM MMeTb CMbICJI M3yqeHMe CMMMeTp:H:qHbIX 

KOMnJieKCOB, co,n:ep)KaIIJ,MX TPM o,n:MHaKOBbie JIMratt,n:a c cpoccpoHaTHhlM 

rpynnaMM? KaKHX cso:H:cTB OT HMX MO)KHO O)KM,n:aTh? 

2. B ,n:MccepTaQMOHHOH pa6oTe npose,n:eHhI no,n:po6Hoie cpaBHMTeJihHbie 

MCCJie,n:oBaHMSI cpOTOKaTaJIMTMqecKOH aKTMBHOCTM noJiyqeHHbIX KOMTIJieKCOB 

pyTeHHH(II) Me)K.n:y co6o:H: M c pecpepeHCHbIMM cpOTOKaTaJIM3aTOpaMM 

Ru(bpy) M Ru(Phen) (ttanpMMep, PMc. 40-43). Ha6JI10,n:aroTCH JIM 

KoppeAAD;MM no.rryqeHHbIX ,n:aHHbIX c M3MepeHHbIMM cpoTohJieKTpo­

XMMMqecKHMM xapaKTepMCTMKaMM KOMTIJieKCOB, npMBe,n:eHHbIMM B pa3,n:eJie 

3.6? 

3. B peaKu;HHX oKMCJIMTeJihHOH C-H <l_>yHKU:MOHaJIM3aQMM N-apMJI-1, 1 O-

TeparM,n:poM30XHHOJIMHOB ( CTP. 114, 116) 6oma ,n:ocTMrttyTa rroJIHaH 



KOHBepcIDI cy6cTpaTOB, O,[(HaKO BblXO,[(bl rrpo,n:yKTOB B 6oJiblIIHHCTBe 

crryqaeB Korre6moTC.SI B rrpe,n:errax 30-70%. l13BeCTHO rrH, KaKHe e:r.u;e 

rrpo,n:yKThl rrorryqaroTCX B 3THX peaKIJ:IDIX? 

4. IIpH Hccrre,n:oBaHHH cl>oToKaTarrHTHqecKoro U:HaHHpoBaHIDI apHrr-1, 1 O­

TeparH,n:poH30XHHOJIHHOB B roMOreHHbIX ycrrOBIDIX Ha6mo,n:arrcx 

He06b1qHbIH pocT aKTHBHOCTH KaTaJIH3aTopa OT U:HKJia K U:HKJIY (PHc. 57). 

IIpoBo,n:Hrrc.SI rrH crreKTparrbHhIH aHarrH3 BO,n:Holi $a3hI B KIDK,n;OM U:HKrre? 

MeH.SieTCX JIH KaK-TO CTpyKTypa KOMIIJieKca OT U:HKJia K U:HKJIY (HarrpHMep, 

rrpOHCXO,[(HT JIH ,[(aJibHeHIIIHH HcqeprrbIBaJOIIJ;HH rH,n:poJIH3 cl>occl>oHaTHbIX 

rpyrrrr)? 

5. B 3KcrrepHMeHTax no aKTHBHOCTH reTeporeHHhIX 

cl>oToKaTarrH3aTopoB yKa3hrnaeTcx, qTo MaTepHarr TepxeT JIIOMHHecu:eHu:mo 

)')Ke rrocrre rrepBoro U:HKJia, HO rrpH 3TOM coxpaH.SieT aKTHBHOCTb ( CTp. 134 H 

cTp. 22 aBTopecl>epaTa). IIpoBo,n:Hrrc.SI rrH aHarrH3 peU:HKJIH30BaHHoro 

MaTepHarra, H eCTb JIH rrpe,n:rrorro)l(eHIDI, qTo rrpoHCXO,[(HT c 

HMM06HJIH3HpOBaHHhIM pyTeHHeBbIM KOMIIJieKCOM? 

6. Mo)l(eT JIH B MexaHH3Me peaKU:HH cl>oToKaTarrHTHqecKoro 

cl>occl>oHHJIHpOBaHIDI 6poM-1, 10-cl>eHaHrpOJIHHOB (PHCYHOK 14) yqaCTBOBaTb 

He CB06o,n:HhIH cl>eHaHTpOJIHH, a ero rrpoTOHHpOBaHHa.SI cl>opMa, rrpHHHMa.SI 

3JieKTpOH OT B036)')K,n:eHHOro cl>oTOKaTarrH3aTopa ( H3 o6:r.u;HX coo6pa)l(eHHH 

H-cl>opMa ,n:oJI)l(Ha 6orree rrerKo BOCCTaHaBJIHBaTocx)? 

7. B ,n:HccepTaU:HH H aBTopecl>epaTe rrpHcyTcTByeT HeMarro orreqaToK H 

Hey,n:aqHhIX Bbipa)l(eHHH, HarrpHMep: "ABTOpaMH pa60ThI [38] IIHCaH 

opHrHHaJibHbIH rrpHMep" ( CTp. 23 ), "rrceB,[(OTpHMOJieeyJI.SIHa.SI" ( CTp. 23 ), 

"rrorrHrrHpH,n:HOBbIX" ( CTp. 23' 29), "yrrp:r.u;eHIDI" ( CTp. 34 ), "rrpoTHBOHHOB" 

( cTp. 182, BhIBO,[(hI), Ha PHcyHKe 24 Hey,n:aqHo rroKa3aHa cTepeoXHMHX 

coe,n:HHeHHH, "TaK)l(e He OTMeTHTb TaK)l(e" ( CTp. 11 aBTOpecl>epaTa), 

"cl>ococl>oHaT3aMe:r.u;eHHhie" ( crp. 11 aBTopecl>epaTa). 



YK83aHHhie 3aMeqamu1 He )'Ma.JUIIOT 3HaqHMOCTH ,n:HccepTa:QHOHHoro 

HCCJie,n:oBaHH.H. 

,[(HccepTa:u;H.H OTBeqaeT Tpe6oBaHH.HM, ycTaHoBJieHHhIM MocKOBCKHM 

rocy,n:apcTBeHHhIM yHHBepcHTeTOM HMeHH M.B. JloMoHocoBa K ,n:HccepTa:QH.HM Ha 

coHcKaHHe yqeHo:H: cTeneHH KaH,n:H,n:aTa HayK. Co,n:ep)l(aHHe ,n:HccepTa:QHH 

COOTBeTCTByeT nacnopzy cne:u;HaJihHOCTH 1.4.3 - «OpraHH:qeCKa.H XHMH.H» (no 

XHMHqecKHM HayKaM), a HMeHHO nyHKTaM 1 - BhI,n:eJieHHe H oqHCTKa HOBhIX 

coe,n:HHeHHH, 2 - OTKphITHe HOBhIX peaK:u;H:H: opraHHqecKHx coe,n:HHeHHH H 

MeTo,n:oB HX HCCJie,n:oBaHH.H H 7 - BhI.HBJieHHe 3aKOHOMepHOCTe:H: THna «CTPYKTYPa 

CBOHCTBO», a TaK)l(e nacnopzy cne:u;HaJihHOCTH 1.4.8 «XHMH.H 

3JieMeHToopraHHqecKHX coe,n:HHeHHH», a HMeHHO nyHKTaM 1 CHHTe3, 

BhI,n:eJieHHe H oqHCTKa HOBhIX coe,n:HHeHHH, 2 - P83pa60TKa HOBhIX H 

MO,n:H<pHKa:QH.H cyrn;eCTBYIOI.IJ;HX MeTO,n:OB CHHTe3a 3JieMeHTOopraHHqecKHX 

coe,n:HHeHHH, 6 - BhI.HBJieHHe 3aKOHOMepHOCTe:H: THna «CTPYKTYPa - CBOHCTBO». 

,[(HccepTa:QH.H TaK)l(e COOTBeTCTByeT KpHTepH.HM, onpe,n:eJieHHhIM nn. 2.1-2.5 

IloJio)l(eHH.H o npHc~,n:eHHH yqeHhIX cTeneHe:H: B MocKOBCKOM rocy,n:apcTBeHHOM 

yHHBepcHTeTe HMeHH M.B. JloMoHocoBa, YTBep)l(,n:eHHhIM npHK830M peKTopa OT 

19.01.2023 c H3MeHeHH.HMH, BHeceHHhlMH npHK830M OT 20.12.2023, a TaK)l(e 

oq>0pMJieHa, corJiacHo TPe6oBaHH.HM «IloJio)l(eHH.H o coBeTe no 3aI.IJ;HTe 

,n:HccepTa:QHH Ha COHCKaHHe yqeHOH CTeneHH KaH,n:H,n:aTa HayK, Ha COHCKaHHe 

yqeHo:H: cTeneHH ,n:oKTopa HayK MocKoBcKoro rocy,n:apcTBeHHOro YHHBepcHTeTa 

HMeHH M.B. JloMoHocoBa». 

TaKHM o6p830M, COHCKaTeJib Mop03KOB rJie6 B.HqecJiaBOBH:q 3aCJI~HBaeT 

npHC~,n:eHH.H yqeHOH CTeneHH KaH,n:H,n:aTa XHMHqecKHX ttayK no cne:u;HaJihHOCT.HM 

1.4.3 - OpraHHqecKa.H XHMH.H H 1.4.8 - XHMH.H 3JieMeHToopraHHqecKHx 

coe,n:HHeHHH. 

OQ:>H:u;HaJihHhIH onnoHeHT: 

,[(oKTop XHMHqecKHX HayK, npoQ:>eccop, Be.n:yrn;HH HayqHI>IH COTpy,n:HHK, 

3aBe.z:i:YIOI.IJ;HH Jia6opaTOpHe:H: opraHHqecKHX H MeTaJIJI-opraHH:qeCKHX 830T-



KHcnopo,lI;Hl>IX CHCTeM <l>e.z:i;epanoHOI'O rocy.z:i;apCTBeHHOI'O 6JO,[I;)l(eTHOI'O 

yqpe)l(,z:i;eHIDI HayKH HHcTHTYT opraH:aqecKoli XHMHH HM. H.):J;. 3enHHCKoro 

PoccHHCKOH aKa,z:i;eMHH HayK (MOX PAH) 

CyxopyKoB AneKceH: IOpoeB:aq 

16 OKTH6p.H 2025 r. 

KoHTaKTHI>Ie .n;aHHDie: 

Ten.: 84991355329; e-mail: sukhorukov@ioc.ac.ru 

Cnen.HaJII>HOCTI>, no KOTopoH: o<l>HU.HaJII>HDIM onnoHeHTOM 

3ar:u:m:n.eHa ,z:i;HccepTan.IDI: 

02.00.03 - opraHHqecKa.H XHMIDI 

A.z:i;pec MecTa pa6oTDI: 

119991, MocKBa, neHHHCKHH npocneKT, .z:i;. 4 7. 

<l>e.z:i;epanI>Hoe rocy.z:i;apcTBeHHoe 6JO,z:i;)l(eTHoe yqpe)l(.n;eHHe HayKH HHcTHTYT 

opraHHqecKoli XHMHH HM. H.):J;. 3enHHCKoro PoccHHCKOH aKa,z:i;eMHH HayK (MOX 

PAH), na6opaTOpIDI opraHHqecKHX H MeTaJin-opraH:aqecKHX a30T-KHcnopo,z:i;HI>IX 

CHCTeM 

Ten.: 84991355329; e-mail: sukhorukov@ioc.ac.ru 

KoprneBen. M.K. 


