
OT3biB 

Oqmu.HanbHoro onnoHeHTa Ha .n;HccepTaiJ,HOHHYIO pa6ory 

MHTpocpaHoBa AneKcaH.n;pa IOpbeBHqa 

«<l>OccpoHaTbl cpeHaHTpOJIHHOBOrO p~.n;a B C03.[(aHHH pereHepHpyeMbiX 

KaTaJIM3aTOpOB .[(JI~ IIpOII,eCCOB "3eJieHOH XHMHH"», npe.[(CTaBJieHHYIO Ha COMCKaHHe 

yqeHOH CTeTieHH KaH,[(H,[(aTa XHMMqecKHX HayK 110 CTieiJ,MaJibHOCT~M 

02.00.03 - opraHHqecKa~ XHMM~, 02.00.01 - HeopraHMqecKa~ XHM~ 

KaTaJIM3 KOMTIJieKCaMH nepeXO.[(HbiX MeTaJIJIOB ~BJI51eTC~ O.[(HHM H3 HaM60Jiee 

BOCTpe6oBaHHbiM pa3.[(eJIOM COBpeMeHHOH opraHMqecKOH XMMHH. Ilpe)K,[(e BCero 3TO 

CB~3aHO C oqeHb IIIHpOKHM Ha6opOM peaKIJ,HH, KOTOpbie npOBO.[(~TC~ IIpH 

CO,[(eHCTBHH KOMTIJieKCaMH MeTaJIJIOB, M KOTOpbie COBeprneHHO HeB03MO)KH0 6biJIO 

61>1 peaJIH30BaTb COrJiaCHO KJiaCCHqeCKMM MeTO.[(aM opraHMqeCKOH XMMHH. 

OrpoMHbiH noTeHIJ,Han .n;n~ npaKTHqecKoro HCTIOJib30BaHH~ cTaBHT 3a.n;aqy .n;n~ 

TIOHCKa He TOJibKO HaH6onee 3cpcpeKTHBHbiX peaKIJ,HH, HO H .[(JI~ pa3pa60TKH 

3KOJIOrlfqecKH IIpHeMJieMbiX IIpOII,eCCOB, 110.[(pa3yMeBaiOII.J,HX MMHHMH3aii,HIO 

KOJIJfqecTBa peareHTOB H paCTBOpHTeJieH, a TaK)Ke COKpaiii,eHHe no6oqHbiX 

npo.n;yKTOB H oTxo.n;oB. O.n;HH H3 cnoco6oB .IJ:JI51 .n;ocTH)KeHH~ BbiiiienepeqHcJieHHbiX 

IJ,eJieH ~BJI~eTC~ HMM06HJIM3aii,H51 KaTaJIH3aTopa, TO eCTb nepeXO.[( OT rOMOreHHbiX 

YCJIOBHH K reTeporeHHbiM 3a cqeT 11pHB~3KM KaTaJIH3aTopa K HepaCTBOpHMOMY 

HOCHTeJIIO. Il03TOMY npe.n;cTaBJieHHa~ pa6oTa, 110CB511I.J,eHHa~ C03.[(aHHIO HOBbiX 

HMM06HJIH3HpOBaHHbiX H pereHepHpyeMbiX KaTaJIHT~eCKM aKTHBHbiX CHCTeM, H 

H3yqeHHIO npoii,eCCOB C HX yqaCTHeM, HBJIHCTCH 3KT)'3JibHOH . 

.lJ:HccepTaiJ,MOHHa51 pa6oTa H3JIO)KeHa Ha 152 CTpaHHIJ,aX If BKJIJOqaeT B ce6~ 

JIHTepaTypHbiH 063op, o6cy)K.[(eHHe pe3yJihTaTOB, 3KCIIepHMeHTaJibHYIO qacTb, 

BbiBO.[(bl H CTIHCOK IJ,HTHpyeMOH JIHTepaTypbl 

B JIHTepaTypHoM o63ope paccMOTPeHbi pa3JIHqHbie BapHaHTbi MCTIOJib30BaHH~ 

cpeHaHTPOJIHHOBbiX JIHraH.[(OB B IIpOII,eccax, KaTaJIH3HpyeMbiX KOMTIJieKCaMH If 

COJI~MH Me.[(H. 0TMeqy, qTO 063op ~BJI~eTC~ BeCbMa o6CTO~TeJibHbiM, If TIOKpbiBaeT 

He TOJibKO CTaBIIIHe y)Ke CTaH.n;apTHbiMH peaKIJ,HH KpOCC-coqeTaHH~, HO H CaMbie 

coBpeMeHHbie cpoTope.n;oKc-peaKIJ,HH. Ilonara10, qTo o63op MO)KeT 6biTb 

ony6JIMKOBaH CaMOCTO~TeJibHO. 



HayquaH uoou3ua pa6oTbi 3aKJIIDtiaeTC51 B CI1HTe3e 11MM0611JII1311posaHHbiX 

KOMTIJieKCOB Ha OCHOBe pyTeHI151, TiaJIJia)l;1151 11 Me)l;l1, 11 113ytieHI111 HeKOTOpbiX 

peaKU.11H c 11x ytiaCTI1eM. Hccne.n;osaHbi pa3JII1tiHbie cnoco6hi CB.SI3biBaHI151 KOMTIJieKca 

C TIO)l;JIO)I(KOH, B TOM tii1CJie C03)l;aHI1e reTeporeHHOH CI1CTeMbl np11 r11)l;pOJII13e 

aJIKOKCI1)l;OB TI1TaHa, MO)l;11<l>11IJ.11pOBaHI1e TIOBepXHOCTI1 OKCI1)l;a TI1TaHa KOMTIJieKCaMI1 

C <Poc<PoHaTHOH rpynnoif, 11 np11llii1BKOH JII1raH,n;a Ha TIOBepXHOCTb OKCI1)l;a TI1TaHa, C 

TIOCJie)l;)'IOliJ.I1M KOMTIJieKC006pa30BaHI1eM MeTaJIJia. 

Tipe,n;cTaBJieHHYIO pa6oTy MO)I(HO ycJIOBHO pa3)l;eJII1Tb Ha HeCKOJibKO JIOrl1tieCKI1X 

qacTeif: CI1HTe3 <l>YHKIJ.I10HaJII1311pOBaHHbiX <PeHaHTpOJII1HOBbiX JII1raH)l;OB, TIOJiytieHI1e 

KOMTIJieKCOB Ha 11X OCHOBe, TIOJiytieHI1e 11MM0611JII1311pOBaHHbiX CI1CTeM 11 

11CTIOJib30BaHI1e 3T11X CI1CTeM B KatieCTBe reTeporeHHbiX KaTaJII13aTOpOB B p51,n;e 

CTaH.n;apTHbiX npou.eccos. 

B nepso:H tiaCTI1 asTop cocpe.n;oTOtii1JIC51 Ha nonyqeHI111 <PeHaHTpOJII1HOB, 

co.n;ep)l(aiiJ.I1X <Poc<PoHaTHbiH <PparMeHT, C TIOMOIIJ.biO KOTOpOrO MO)I(eT 

ocymecTBJI51TbC.SI np11B513Ka n11raH.n;a K no,n;JIO)I(Ke. Tiocne 3Toro 6biJia nonytieHa 

cep1151 KOMTIJieKCOB HOBbiX JII1raH)l;OB C COJI51MI1 Me)l;l1, TiaJIJia)l;l151 11 pyTeHI151. 

3aTeM asTop nepellleJI K 113ytieHI1ID cnoco6os np11rOTOBJieHI151 o6pa3IJ.OB 

11MM0611JII1311posaHHbiX KaTaJII13aTopos, Ha MOH B3rJI51.ll: 3TOT pa3.n;en no ypoBHIO 

3a,n;atii1 51BJI51eTC51 Hai160Jiee CJIO)I(HbiM. ,[(eHCTBI1TeJibHO, nepBOHatiaJibHO 6biJia 

npe,n;np11H51Ta TIOTibiTKa 11CTIOJib30BaTb 30Jib-reJib MeTO)l; )l;JI.SI <PopM11pOBaHI151 

reTeporeHHbiX CI1CTeM Ha OCHOBe OKCI1)l;a TI1TaHa 11 <PeHaHTpOJII1HOBbiX JII1raH)l;OB. 

CI1HTe311posaHHbie o6pa3IJ.bi aHaJII1311pOBaJII1Cb np11 noMOIIJ.I1 3JieMeHTHoro aHaJII13a 

11 l1K-cneKrpOCKOTII111, tiTO TI03BOJII1JIO C)l;eJiaTb BblBO)l; 0 TOM, qTO np11 

11MM0611JII13aiJ.I111 He npo11cxo.n;11T .n;ecTpyKIJ.I151 opraHI1tiecKoro KOMTIOHeHTa. O.n;HaKo 

OKa3aJIOCb, qTo TIOJiytieHHbie o6pa3IJ.bl o6Jia)l;aiOT )l;OCTaTOtiHO HI13KOH y,n;eJibHOH 

TIOBepXHOCTbl{). ilOTibiTKa npoBeCTI1 11MM0611JII13aiJ.I110 y)l(e rOTOBbiX KOMTIJieKCOB 

TaK)I(e np11sena K o6pa3IJ.aM c Henp11eMJieMbiMI1 xapaKTep11CTI1KaMI1. H TOJibKO 

TpeT11H CTIOC06 - MO)l;11<l>11KaiJ.I151 TIOBepXHOCTI1 Me30TIOp11CTOrO OKCI1)l;a nnaHa 

KOMTIJieKCaMI1, co.n;ep)l(aliJ.I1MI1 <Poc<Pop11JibHYIO rpynny, TI03BOJII1JI TIOJIY"LJ:I1Tb 

MaTep11aJI C y,n;eJibHOH TIOBepXHOCTbiD, KOTOpa.SI TI03BOJII1Jia 6bi paccqi1TbiBaTb Ha 

3<P<PeKTI1BHOCTb reTeporeHHOH CI1CTeMbi. CTpyKTypHa51 roMoreHHOCTb 



npHrOTOBJieHHbiX MaTepHanOB nO.l(TBep)I()J.eHa MeTO.l(OM TBep.l(OTeJibHOfO JIMP no 

51)]. paM 
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B 3aKmoqJnerrbHOi1: qacTH pa6oTbi 6bma H3yqeHa B03MO)I(HOCTb HcnoJib30BaHH51 

HMM06HJIH3HposaHHbiX KaTan113aTopos B peaKQH51X C-C, C-N H C-P coqeTaHH51, a 

TaK)I(e B peaKQ1111 <PeH11rrau;eT11JieHa c 611c(n11HaKOJI11rr).nH6opHbiM peareHOM. Crre.nyeT 

OTMeTHTb, qTo B pa6oTe nOKa3aHa B03MO)I(HOCTb peQHKJIH3aQ1111 KaTaJI113aTOpa. 

IJo.n.qepKHy, qTo B p51)J.e crryqaeB 11CnOJib3yeMbiH KaTanH3aTOp OKa3aJIC51 COnOCTaBHM 

no csoe:H 3<P<PeKTHBHOCT11 c roMoreHHOH C11CTeMoi1:. KpoMe Toro, 6bmo 

npO.l(eMOHCTp11pOBaHO, qTo B peaKQH11 npaKTHqeCK11 He npoTeKaeT (He 6orree 0.1 o/o) 

TaK Ha3biBaeMbiH JI11qHHf - BbiMbiBaHHe MeTanJia 113 reTeporeHHOH C11CTeMbl B 

paCTBOp ( 3TO Ba)I(HO, nOCKOJibKY nepeiiie.l(IIIHH B paCTBOp MeTanJI )J.anee MO)I(eT 

KaTanH311posaTb peaKQ11IO B roMoreHHbiX ycrrOB1151X). B o6IQeM, pa6oTa npoH3BO.l(HT 

oqeHb xopoiiiee sneqaTrreHHe. Cne.n.yeT no.nqepKHYTb, qTo aBTop Hcnorrb3yeT secb 

apceHan <l>11311KO-X11M11qeCK11X MeTO.l(OB, KOTOpbie npHMeH51JIHCb He TOJibKO .l(JI51 

no.n.Tsep)l(.l(eH1151 cTpyKTYPbi 11 3JieMeHTHoro cocTasa, HO 11 KaK MeTOJJ. 11ccne.nosaHM51. 

3TO H peHTreHOCTpyKTypHbiH aHaJIH3 (B pa6oTe oqeHb MHOfO CTpyKTyp!), H 

TBep)J.OTeJibHbiH JIMP, 11 I1K cneKTpOCKOn1151, H aTOMHO-a6cop6QHOHHa51 

cneKTpOMeTpH51. 

fipaKTUqeCK3H 3HaqUMOCTb pa60Tbl 3aKJIJOqaeTC51 B C03)J.aH1111 HOBbiX 

reTeporeHHbiX C11CTeM Ha OCHOBe <i>eHaHTpaii11HOBbiX KOMnJieKCOB Me.l(11, KOTOpbie 

11cnorrh3YIOTC51 KaK pereHep11pyeMbie KaTanH3aTopbi .l(JI51 p51JJ.a peaKu;11i1:. ITocKOJibKY 

oT.nerreHHe reTeporeHHoro MaTep11ana He npe.n.cTaBJI51eT Tpy.n.a, .n.aHHbiH MeTo.n 

MO)I(eT HaHTH npaKTHqecKOe np11JIO)I(eH11e, HanpHMep, .l(JI51 oqeHb BOCTpe6oBaHHOH 

peaKQHH aM11H11pOBaH1151 rarroreHapeHOB. 

I1p11HQ11n11anbHbiX 3aMeqaH11M no pa6oTe y peu;eH3eHTa HeT. O.nHaKo MO)I(HO 6bmo 

6bi peKOMeH.l(OBaTb 11CnOJib30BaTb npe)J.JIO)I(eHHbie KaTanHTHqeCK11e C11CTeMbi He 

TOJibKO .l(JI51 coqeTaH1151 CTaH)J.apTHbiX cy6cTpaTOB (Hanp11Mep, TaKHX KaK 

ap11IIHO.l(11)J.bl), HO 11 .l(JI51 cy6cTpaTOB, )J.JI51 KOTOpbiX peaKQ1111 coqeTaH1151 11)J.Y'l' 

He3<P<l>eKT11BHO ( Hanp11Mep, ap11IIXIIOp11.l(bl ). 

ITorryqeHHbie B .n11ccepTau;1111 BbiBOJJ.bi 51BJI51IOTC51 o6ocHOBaHHbiM11 11 B norrHoii 

Mepe no.n.Tsep)I(JJ.eHbi 3Kcnep11MeHTanbHbiM11 11 pacqenibiM11 .naHHbiM11. Pa6oTa 

M11Tpo<i>aHoBa A. IO. BHOC11T BKrra.n B XHMMIO MeTanrroKoMnrreKcHoro KaTaJI113a. 



Pe3yrrhTaTbi rrpose,n:eHHoro Hccrre,n:osaHJUI orry6rrHKOBaHbi s .n.syx cTaTb51X B 

rrpecnnKHbiX Me)l(,n:yHapo,n:HhiX )l(ypHarrax (Synthesis 11 Eur J. !nor g. Chern.) 11 

rrpe,n:cTaBJieHbi Ha p.H,n:e KOH<}JepeHU:HM. fly6JIHKaU:l111 ITOJIHOCTblO rrepe,n:aiOT 

co,n:ep)l(aHHe ,n:HccepTaU:HH. 

Pe3yJihTaThi, rrorry-qeHHbie B pa6oTe, MoryT 6hiTb peKoMeH,n:osaHbi .n.rr.H 

HCITOJib30BaHH.H B HOX PAH (MocKsa), HH30C PAH (MocKsa), HO<l>X Ka3HIJ: 

PAH (Ka3aHb), Yp<l>Y (EKaTepHH6ypr), HpHX CO PAH (HpKyTcK), HOX YHL( 

PAH (Y<}Ja). 

PyKonHCb 11 asTope<}JepaT ,n:HccepTaU:HH o<}JopMrreHbi B cooTBeTCTBHH c 

Tpe6osaHHeM BAK. AsTope<}JepaT norrHOCTbiO oTpa)l(aeT co,n:ep)l(aHHe ,n:HccepTaU:HH. 

,[(HccepTaU:HOHHa.H pa6oTa MHTpo<}:>aHosa ArreKcaH,n:pa IOpbesHqa no nocTasrren

HbiM 3a.[J,a-qaM, ypOBHlO HX perneHH.H, aKTYaJibHOCTH 11 Hay-qHoif HOBI13He 6e3yCJIOBHO 

y,n:osrreTBOp51eT Tpe6osaHH.HM BAK P<l>, rrpe.n.n.HBJI51eMbiM K KaH.[J,M.ll.aTCKHM 

(,n:OKTOpCKHM) .[J,HCCepTaU:H.HM (n. 9 «fiOJIO)l(eHM.H 0 nop51):(Ke npHCy)l(,n:eHH.H y-qeHbiX 

cTeneHeif», yTsep)l(,n:eHHoro nocTaHosrreHHeM flpaBHTeJibCTBa P<l> oT 24 ceHT516p51 

2013 r. N2842), a ee asTop - MHTpo<}:>aHoB ArreKcaH,n:p IOpbesH-q 3acrry)l(HBaeT 

npHCY)l(,L(eHI151 yqeHOM CTeneHH KaH,L(H,L(aTa Xl1MlfqecKHX HayK no CITeU:HaJibHOCT51M 

02.00.03 - OpraHH-qecKa.H XHMH.H 11 02.00.01 - HeopraHlf-qecKa51 XHMH.H 

3as. rra6opaTop11ei1: <}:>yHKU:HOHaJibHbiX 

opraHHqecKHX coe,n:HHeHHif HOX P AH 

,L(.X.H. ,[(HJibMaH ArreKcaH,n:p ,[(aBH):(OBHl.J 

<l>e,n:eparrbHoe rocy,n:apcTBeHHoe 6IO,n:)l(eTHoe y-qpe)l(,n:eHHe HayKH HHCTHTYT 

opraHHqecKoif XHMHH MM. H.,[(. 3errHHCKoro PoccHi.f:cKoif aKa,n:eMHH HayK 

(HOX P AH). 119991, r. MocKsa, JleHHHCKHif npocneKT, 4 7. 

flo,n:rrHCb A.,[(. ,[(HJibMaHa 3asep.HIO 

YqeHbiM ceKpeTapb HOX PAH 

K.X.H. 
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