
0T3LIB oct»uu;uaJILHoro onnoueuTa 
HoBHKoaa MHxaHna CepreeaHqa na ouccepma~~ru10 ToKapeBou Mapun111 ArleKcanopoBHbl 

Ha TeMy " Po,nHH-KaTaJIH3HpyeMhie peaKu;HH 1,2 ,3-THa.l{Ha30JIOB C 3JIHMHHHpOBaHHeM MOJieKyJibl 

a30Ta", npe,nCTaBJieHHYJO Ha COHCKaHHe yqeHOH CTeneHH KaH,nH,L{aTa XHMJiqeCKHX HayK 

no cneu;HaJibHOCTH 1.4.3 - OpraHHqecKrur XHMIDI 

IJpe,nCTaBJieHHrui .l{HCCepTa,nHOHHrui pa6oTa ITOCBSIIIIeHa perneHHIO BIDKHbiX npo6JieM O.l{HOH 

H3 aKTHBHO pa3BHBaiOIIIHXCSI 06JiaCTeH opraHHqeCKOH XHMHH, Jie)l(aiiieH Ha CTbiKe 

reTepOIIHKJIHqecKoro CHHTe3a H MeTaJIJIOKOMnJieKcHoro KaTaJIH3a. A30Jibi, co,nep)l(aiiiHe a30T­

a30THYJO CBSI3b, K KOTOpbiM H OTHOCSITCSI fJiaBHbie 06'heKTbl 3TOfO HCCJie,L{OBaHHSI, 1,2,3-

THa.l{Ha30Jibl, B ITOCJie,nHee ,neCSITHJieTHe npHBJieKaiOT K ce6e OC060 npHCTaJibHOe BHHMaHHe 

XHMHKOB-CHHTeTHKOB, H npHqi{Ha TOMY - HX )'HHKaJibHrui CITOC06HOCTb BbiCTynaTb BO MHOfHX 

peaKD;HSIX B KaqecTBe CHHTeTHqecKHX 3KBHBaJieHTOB <l>YJ1KIIHOHaJIH3HpOBaHHbiX Kap6eHOB: 

BHHHJI-, 2-0KCaBHHHJI, 2-a3aBHHHJI- H 2-THaBHHHJIKap6eHOB. CHHTeTJiqeCKrui .l{OCTYITHOCTb 

a30JIOB IIIHpOKOfO CTpyKTypHOfO ,L{HaiTa30Ha - 3TO e111e O.l{HH BIDKHbiH CTHMYJI ,nJISI npoae,neHIDI 

aKTHBHbiX HCCJie,L{OBaHHH B 3TOH o6JiaCTH. Qem.rii pg,n Be.l{YIIIHX HayqHbiX rpynn KliTrui, 

5£ITOHHH, ClllA H ,npyrHX CTpaH B HaCTOSIIIIee BpeMSI aKTHBHO 3aHHMaiOTCSI HCCJie,L{OBaHHSIMH 

po,nHH-KaTaJIH3HpyeMbiX peaKIIHH N-N a30JIOB, KOTOpbie B .l{OITOJIHeHHe K MHOfOqJiCJieHHbiM 

peaKIIHSIM D;HKJIH3a,nHH, D;HKJIOKOH,L{eHCa,nHH H IIHKJIOITpHCOe,L{HHeHIDI, <l>opMHpYJOT e111e O,L{HH 

oqeHb nepcneKTHBHbiH ITO.l{XO.l{ K CHHTe3y ITSITH- H IIIeCTHqJieHHbiX reTepOIIHKJIOB -

KaTaJIHTHqecKHii MeTo,n TpaHCaHHeJIHpOBaHHSI a30JIOB. Cpe,nH MHOfOqi{CJieHHhiX ny6JIHKa,nHii Ha 

3TY TeMy OC06YJO lleHHOCTb npe,nCTaBJISIIOT Te H3 HHX, B KOTOpbiX, Hapg.ny C CHHTeTHqecKHMH 

HOBHHKaMH, CO,nep)l(aTCSI HOBble <i>YJI,naMeHTaJibHbie 3HaHHSI, CITOC06Hhle 3aJIO)I(HTb 

TeopeTHqeCKYJO OCHOBY ,nJISI HOBbiX H,neif H KOHIIeiTIIHH. 11 oqeHb npiDITHO OTMeTHTb, ~0 

npe,nCTaBJieHHrui .l{HCCepTa,niDI OTHOCHTCSI K HCCJie,nOBaHHSIM HMeHHO TaKOfO po,na, ITOCKOJibKY B 

HeR y,naJIOCb peiiiHTb lleJibiH pSI,n aKTYaJibHbiX TeopeTHqecKHX npo6JieM, CBSI3aHHbiX C Rh(I)­

KaTaJIH30M pacKpbiTIDI 1 ,2 ,3 -THa.l{Ha30JibHOfO IIHKJia. 

B ,nHccepTa,nHOHHOH pa6oTe 6bma nocTaaJieHa 11eJih pacrnHpHTh rpaHHIIhi npHMeHeHIDI 

pO,nHif-KaTaJIH3HpyeMbiX npeBpaiiieHHH 1 ,2 ,3-THa.l{Ha30JIOB B reTepOIIHKJIHqecKOM CHHTe3e. 11 
.nocTHTh 3TO npe,nnonaranoch ITYTeM pa3pa6oTKH JIHraH,n-ynpaaJISieMoro KaTaJIHTHqecKoro 

MeTO,na CHHTe3a HOBbiX npOH3BO,L{HbiX <l>ypaHa H THO<l>eHa Ha OCHOBe ycTaHOBJieHHbiX 

MeXaHHCTHqeCKHX 3aKOHOMepHOCTeif npOTeKaHIDI BHyTpH- H Me)I(MOJieKyJISipHOfO 

TpaHCaHHenHpOBaHHSI 1 ,2 ,3-THMHaJOJIOB. 3Ty 11eJih ,neiicTBHTeJihHO y,nanocb ,nocTHTh, YMeJio 

HCITOJib30BaB KaK apceHaJI CHHTeTHqecKOH opraHHqecKOH XHMHH, TaK H KBaHTOBO-XHMHqecKHX 

pacqeToB. 

0CHOBHOe CO,nep)l(aHHe .l{HCCepTa,nHH H3JIO)I(eHO Ha 172 CTaHHIIax, He CqJiTru£ 

.nonoJIHHTeJihHbiX 1 06 CTpaHHII c npHJIO)I(eHHSIMH. TaKoii 6onbrnoii o6oeM pyKOITHCH 

o6oSICHSieTcSI ,neiicTBHTeJibHO 3Haqi{TeJibHbiM o6oeMOM nonyqeHHoii BIDKHOH 

3KCnepHMeHTaJibHOH H pacqeTHOH HH<l>OpMa,nHH, KOTOprui 06'beKTHBHO Tpe60BaJia ,neTaJibHOfO 

o6cy)l(,neHIDI . .z:I:HccepTa,niDI CO,nep)I(HT oqeHb XOpOIIIHH 063op JIHTepaTypHbiX HCTO~HKOB, OH 

JiefKO H C HHTepeCOM qJiTaeTCSI H CHJibHO ITOMOraeT ITOHSITb JIOfHKY ITJiaHHpOBaHIDI 

.l{HCCepTaHTKOH 3KCnepHMeHTOB, a TaK)I(e 06'beKTHBHO OlleHHTb 3HaqJiMOCTb ITOJiyqeHHbiX 

pe3yJihTaTOB. 

HayqHrui HOBH3Ha ,nHCCepTa,nHH KaCaeTCSI lleJIOfO pg,na pe3yJibTaTOB, HaH60Jiee BIDKHble H3 

KOTOpbiX CJie.l{YJOIIIHe: 

. - pa3pa60TKa JIHfaH.l{-KOHTpOJIHpyeMbiX MeTO.l{OB CHHTe3a 3aMeiiieHHbiX <l>ypaHOB H TH<l>eHOB 

B ycnoBH.siX Rh(I)-KaTanH3a; 
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- CHHTe3 H xapru<TepH3a_uiDI qeT.bipeXlJJieHHOfO Rh(III)-KOMIIJieKCa KaK KJilOqeaoro 

HHTepMe,n;HaTa B Rh(l)-KaTa.JIH3HpyeMbiX pea.KIJ;IDIX 1 ,2 ,3 -THa.l1;Ha30JIOB H IIO,n;TBep)l(,ll;eHHe ero 

KaTa.JIHTHqecKOH aKTHBHOCTH; 

- TeopeTHqecKOe o60CHOBaHHe MeXaHHCTHqecKHX CXeM o6pa30BaHIDI !}:JypaHOB H THO!}leHOB 

qepe3 BHYTPH- H Me:>KMOJieKyJUipHOe T.paHCaHHeJIHpOBaHHe 1 ,2 ,3-THa.l1;Ha30JIOB; 

- BbUIBJieHHe BIDKHbiX CT.pyKTypHbiX !}laKTOpOB, BJIIDIIOIIJ;HX Ha XO.D: 3THX pea.KIJ;HH; 

BbUIBJieHHe 3aBHCHMOCTH perHOCeJieKTHBHOCTH o6pa30BaHHSI THO!}:JeHOB 

T.paHCaHHeJIHpOBaHHeM 1 ,2 ,3 -THa.l1;Ha30JIOB TepMHHaJibHbiMH aueTHJieHaMH OT CT.pYKTYPbl 

pearHpyiOIIJ;HX MOJieKyJI. 

B .l1;HCCepTa_uHH MHOfO BHHMaHIDI y,n;eJieHO KBaHTOBO-XHMHqecKOMY MO.l1;eJIHpOBaHHIO 

Hccne.n:yeMbiX pea.KIJ;HH. 3Ta qacTb pa6oThi oqeHb xopomo rrpo.n:YMaHa, CIIJiaHHpoaaHa H 

BbiiiOJIHeHa. 3TH pe3yJibTaTbl, B COBOKyrrHOCTH C 6JieCTSIIIJ;HM 3KCIIepHMeHTOM IIO Bbl.l1;eJieHHIO H 

H.l1;eHTH!}lHKa_uHH KJIIOqeaoro po,n;aTHeTOBOfO IIHKJIHqecKOfO KOMIIJieKCa, JierJIH B OCHOBY o6m;e:H 

KOHIIeiii(HH peru<IIHOHHOH crroco6HOCTH 1 ,2 ,3-THa.l1;Ha30JIOB a ycnoaHSIX Rh(I)-KaTa.JIH3a, qT.O H 

OIIpe,n;eJUieT BbiCOKYIQ TeopeTHqecKyro 3HaqlfMOCTb BCeH pa60Tbl. 

HecoMHeHHa H rrpru<THqecKaSI 3HaqlfMOCTh rrpoae.n;eHHoro Hccne.n;oaaHHSI, KOTOpaSI 

BbipiDKaeTCSI B rrpe,n;JIO)I(eHHbiX MeTO.l1;HKax CHHTe3a HOBbiX COe.l1;HHeHHH H rrpe,n;CTaBJieHHbiX 

IIpHMepax HX IIOJiyqeHIDI. B pa6oTe CHHTe3HpOBaHO 6onee 70 HOBbiX coe,n;HHeHHH. ,lVul HOBbiX 

IIpOH3BO.n;HbiX !}:JypaHa H THO!}leHa rrpe,n;JIO)I(eHbl OpHrHHaJibHbie MeTO.l1;HKH, B OCHOBe KOTOpbiX 

Jie)l(aT pa3pa60TaHHbie B paMKax 3TOH pa60Tbl aBTOpCKHe KOHIIeiiiiHH. 

,[(OCTOBepHOCTb IIOJiyqeHHbiX B pa6oTe pe3yJibTaTOB He Bbl3bmaeT COMHeHHH, IIOCKOJibKY 

OHH IIOJiyqeHbl C HCIIOJib30BaHHeM COBpeMeHHOfO o6opy,n;OBaHHSI H BKJilOqaiOT IIpHMeHeHHe 

..HMP CIIeKT.pOCKOIIHH Ha SI.n;pax 
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P C IIIHpOKHM IIpHBJieqeHHeM 3KCIIepHMeHTOB 

2 D ..HMP CIIeKT.pOCKOIIHH H peHTreHOCT.pyKT.ypHOfO aHa.JIH3a. KaaHTOBO-XHMHqecKHe 

HCCJie.l1;0BaHIDI BbiiiOJIHeHbl Ha oqeHb XOpOmeM ypOBHe pacqeTOB C HCIIOJib30BaHHeM MeTO.l1;a 

tPYHKIIHOHa.Jia IIJIOTHOCTH, H HX pe3yJibTaTbl Bbl3bffiaiOT BIIOJIHe o60CHOBaHHOe .l1;0BepHe. 

BbiCOKHH HayqHbiH ypoBeHb BbiiiOJIHeHHOfO HCCJie.l1;0BaHIDI IIO.l1;TBep)l(,ll;eH T.peMSI 

rry6JIHKauHSIMH a pen;eH3HpyeMbiX HayqHbiX )l(ypHarrax, a HMeHHo: ChemistrySelect, ACS 

C at al y sis H Catalysis Science & Technology . BniCOKHH coaoKyrrHhlli HMIIaKT-!}lru<Top 3THX 

)l(ypHa.JIOB CBH.l1;eTeJihCTByeT 0 60JibiiiOM HHTepece XHMHqeCKOfO C006IIJ;eCTBa K pe3yJibTaTaM 

rrpoae,n;eHHbiX HCCJie,n;OBaHHH H HX BbiCOKOH OIIeHKe. 3TH pe3yJihTaTbl TaK)I(e 6biJIH 

rrpe,n;CTaBJieHbl .l1;JUI 06Cy)l(,ll;eHIDI Ha .D:Byx KOH!}lepeHIIIDIX B POCCHH H T.peX KOH!}lepeHIIHSIX B 

ABCT.pa.JIHH. 

B n;enoM pa6oTa rrpoH3BO.D:HT oqeHb xopomee arreqaTJieHHe, oqeHh norHqHO opraHH30BaHa 

H IIOHSITHO HarrHcaHa. TeKcT qlfTaeTcSI oqeHb nerKo H rrpaKTHqecm He co.n;ep)I(HT orreqaToK H 

HeTOqHOCTeH. 

OcHOBHbie 3aMeqaHIDI K ,n;HccepTauHH 6onhme:H qacThiO HOCSIT TepMHHonorHqecm:H 

x apaKTep. 0,n;HH H3 HaH60Jiee qaCTO HCIIOJib3yeMbiX B .l1;HCCepTa_uHH TepMHHOB - 3TO " Rh(l)-a­

THaBHHHJIKap6eHOH.l1;" . HeSICHO, K qeMy OTHOCHTCSI 6YKBeHHbiH JIOKaHT "a". KoppeKTHbiM 

Ha3BaHHeM MO)I(eT 6hiTb " Rh(I)-<l-THOKCOKap6eHOH.l1;", HJIH " Rh(I)-2-THaBHHHJIKap6eHOH.l1;", HJIH 

IIpOCTO " Rh(I)-THaBHHHJIKap6eHOH.l1;" . J1CIIOJib30BaH TaK)I(e He oqeHb KOppeKTHhlli TepMHH 

" 3IIOKCHH30THa30Jibi" Ha CT.paHHI(e 4 3 , IIOCKOJibKY IIO.l1;pa3YMeBaeT KHCJIOpO,n;Hblli MOCTHK B 

CaMOM H30THa30JibHOM I(HKJie. EcTb 3aMeqaHHe K o6cy)l(,ll;eHHIO cxeMbi 45 . CT.pYKTYPhi C H D -

3TO pe30HaHCHbie CT.pYKT.ypbl O.l1;HOfO H TOfO )l(e Kap6eHOBOfO KOMIIJieKCa, B KOTOpOM HeT 

CBSI3hmaHIDI po.n;HSI c cepo:H. A CTPYKTYPhi E H F - 3TO .n;pyrHe coe,n;HHeHIDI, y HHX coaepmeHHo 

.n;p yraSI reoMeT.pHSI H OHH He MOryT 6biTb pe30HaHCHbiMH CT.pYKTypaMH coe,n;HHeHHH C H D. 0HH 

( eCJIH 3TO .l1;Ba COe.l1;HHeHHSI, a He O.n;HO H TO )l(e) SIBJUIIOTCSI Ba.JieHTHbiMH H30MepaMH COe,n;HHeHHSI, 

KOTopoe H3o6piDKeHo .D:BYMSI pa3HhiMH pe30HaHCHhiMH CT.pYKTYPaMH E H F. Hey,n;aqeH, Ha MOH 

B3fJUI.l1;, TaK)I(e HCIIOJib30BaHHbiH B HeCKOJibKHX MeCTax TepMHH " 1 ,3-,n;HIIOJibHbiH 3KBHBa.JieHT", 

IIOCKOJibKY He COBCeM SICHO, 3KBHBa.JieHT qero HMeeTCSI B BH,n;y. Y COpOKa IISITH HOBbiX 
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COe,nHHeHHH, OIIHCaHHhiX B 3KC11epHMeHTaJihHOH qacTH, Ha3BaHIDI He COOTBeTCTBYJOT 

3aMeCTHTenhHOH HOMeHKnaType 11paaHn IUP AC, xoTSI 110 HHM BIIOnHe MO)I(HO aoc11pOH3BeCTH 

cTpyKTypHhie cpopMynhi. B HeKOTOphrx MecTax TeKcTa ,nHccepTau;HH, aepo.SITHO, 11ocne 11epeao,na 

C aHfllHHCKOfO .SI3hiKa OCTaJIHCh Hey,na~hie o6opOThl, TepMHHhl H BhipiDKeHIDI THIIa 

"a~:~anorH~aSI rpyrr11a Hccne,noaaTeneii" ( cTp. 43), " orpaHHqeHH.SI.. . He 6hmH 

pa~HOHaJIH3HpOBaHbi", " HMIIYllhCHBHhiH BaKYYMHhiH TepMOllH3", " anKeHHllOBhie aJih,nerH,nhl" . 

IlpH 11pOqT.eHHH pa60Thl TaiOKe B03HHKnO HeCKOllhKO BOIIpOCOB. 

Bo11poc 1 . B pa6oTe coaceM He 3aTpOHyTa 11po6neMa aniDIHIDI C4-3aMeCTHTen.SI Ha 

per HOCeneKTHBHOCTh Me)I(MOlleKyn.SipHOfO TpaHCaHHenHpOBaHIDI 1 ,2,3-THa.lJ:Ha30llOB aJIKHHaMH. 

BMecTe c TeM, H3 11onyqeHHhiX 3KC11epHMeHTaJihHhiX pe3ynhTaTOB BH.lJ:HO, qT.O 

perHOCeneKTHBHOCTh CHllhHO pa3HHTC.SI .lJ:n.SI ,nayx cepHH THa.lJ:Ha30llOB: 4-BHHHn3aMemeHHhiX H 

4-anKOKCHKap6oHHn3aMemeHHhrx. Mo)l(eT nH o,nHa H3 Kap6oHHllhHhrx rpyrr11 3aMemeHHoro 4-

BHHHnhHoro 3aMeCTHTen.SI B KaTaJIHTHqecKOM KOMIIlleKCe, KOOp,nHHHpOBaHHaSI C po,nHeM, 

KOHTpOnHpoaaTh HarrpaaneHHe 11pHcoe,nHHeHIDI aJIKHHa (110 Rh-C HnH Rh-S CB.SI3.SIM)? EcnH ,na, 

TO He MO)I(eT nH 3TOT KOHTpOnh 11epeaecHTh KOHTpOnh, ocymecTBn.SieMhlli C5-3aMeCTHTeneM? 

Bo11poc 2. IJoqeMy aMH.lJ:hl 4q H 4v H306piDKeHhl B TeKCTe B HMH.lJ:OBOH, a He B aMH.lJ:HOH 

cpOpMe? IlpHBe,neHHhie Ha3BaHIDI 3THX coe,nHHeHHH TO)I(e COOTBeTCTBYJOT HMH.lJ:OBOH cpOpMe. 

E CTh llH 3TOMY OCHOBaHIDI? 

Bo11poc 3. OcTaJIOCh He.SICHhiM MHeHHe aampa pa6oThi 110 11oao,ny 11pHpo,nhi .lJ:HMepH3au;HH 

THa.lJ:Ha3ona 4w. B cepe,nHHe CTpaHH~hl 61 yTBep)l(.lJ:aeTC.SI, qT.O 3TO cpoTOHH~HpOBaHHhlii 

11po~ecc, Tor,na KaK a KOH~e TOH )l(e CTpaHH~hi yTBep)l(.lJ:aeTc.SI, qT.O OH 11pe,ncTaan.SieT co6oii 

CaM011pOH3BOllhHOe (2+ 2] -~HKnOIIpHCOe,nHHeHHe. 

Bo11poc 4. Ha cxeMe 74 6aphep pacKphiTIDI THa.lJ:Ha30nhHoro ~HKna a po,nHeBOM KOMIIneKce 

THa.lJ:Ha3ona la ( coe,nHHeHHe INTla) cocTaan.SieT 15.4 KKaJI/ MOllh, a 6apbep pacKphiTIDI 

cao6o,nHoro OT po.ll:IDI THa.lJ:Ha3ona la acero 12 .4 KKan/Monh (11pHnO)I(eHHe 3 , cxeMa 3.20). TaKaS! 

)l(e CHTyau;H.SI Ha6mo,naeTC.SI H .lJ:n.SI THa.lJ:Ha30na lh. IJoqeMy )l(e TOr,na aBTOp HaCTaHBaeT Ha TOM, 

qTQ ,nn.SI 3THX coe,nHHeHHH «.ll:aHHaSI CTa.lJ:IDI 11pOTeKaeT 11pH yqaCTHH po,nHeBOfO KaTaJIH3aTopa»? 

IJocn e,nHHH H3 llepeqHClleHHhiX BOIIpOCOB, oqeBH,nHO, HOCHT ,nHCKYCCHOHHhiH xapaKTep H 

OH, TaK)I(e KaK H BCe Bhiiiie llepeqHClleHHhie 3aMeqaHIDJ:, HHKOHM o6pa30M He YMan.SieT 

3HaqHMOCTH pe3yllhTaTOB 11po,nenaHHOH ,nHCCepTaHTKOH pa60Thl. 

B 3aKmoqeHHH, XOTenOCh 6bi eme pa3 IIO,nqepKHyTh, qTo BhillOllHeHHaSI KBaJIHcpHKau;HOHHaSI 

pa60Ta 110 CBOeMy xapaKTepy .SIBn.SieTC.SI KOMIIneKCHhiM HCCne,nOBaHHeM, KOTOpoe opraHH~O 

coqeTaeT B ce6e opraHHqecKHH CHHTe3, MeTaJillOKOMIIneKCHhiH KaTaJIH3 H KBaHTOBO­

MeXaHHqecKHe Hccne,noaaHH.SI opraHHqecmx coe,nHHeHHH H HX peaK~HH. ,[(HccepTaHTKa 

y c11emHo cllpaaHnach co aceMH IIOCTaaneHHhiMH 3a,naqaMH so acex 3THX o6nacT.SIX H 11on~na 

pe3ynhTaThl, KOTOphie, BHe BC.SIKOfO COMHeHH.SI, BHOC.SIT Ba)I(HbiH BKna.ll: B pa3BHTHe XHMHH 1 ,2 ,3-

THa.lJ:Ha30llOB H Rh(I)-KaTaJIH3a. 

CqHTa.JO, qT.O ,nHccepTau;HOHHoe Hccne,noaaHHe M .A. ToKapeaoii cooTBeTcTayeT 11ac11opTy 

c11e~HaJihHOCTH 1.4.3. OpraHHqecKaSI XHMH.SI (xHMHqecme Haym) a cne.nyromHx IIYHKTax: 

" 0TKphiTHe HOBhiX pe~HH opraHHqeCKHX COe,nHHeHHH H MeTO.lJ:OB HX HCCne,nOBaHIDI", 

" Pa3BHTHe pau;HOHallbHhiX llyTeH CHHTe3a CllO)I(HhiX MOlleKyn" H " Pa3BHTHe TeOpHH 

XHMHqecKoro CTpOeHIDI opraHHqecmx coe,nHHeHHii". 

,[(HccepTau;HOHHoe Hccne,noBaHHe ToKapeaoii MapHHhi AneKcaH,npoBHhi Ha TeMy " Po,nHii­

KaTaJIH3HpyeMhie peaK~HH 1,2 ,3-THa,nHa30llOB C 3llHMHHHpOBaHHeM MOlleKyllhl a30Ta", 

11pe,nCTaBn.SieT C060H 3aKOHqeHHYJO HayqHO-KBaJIHcpHKau;HOHHYJO pa6oTy, B KOTOpOH 

co,nep)I(HTC.SI pemeHHe HayqHoii 3a,naqH 110 pa3pa6oTKe KaTaJIHTHqecKoro nHraH,n-yrrpaan.SieMoro 

MeTO,na CHHTe3a HOBhiX 11pOH3BO,nHhiX cpypaHa H THOcpeHa Ha OCHOBe YCTaHOBneHHhiX 

MeXaHHCTHqeCKHX 3aKOHOMepHOCTeH 11pOTeKaHIDI BHyTpH- H Me)I(MOlleKyn.SipHOfO 

TpaHCaHHenHpOBaHIDI4-MOHO- H 4 ,5 -,nH3aMemeHHhiX 1 ,2 ,3-T.Ha,nHa30llOB. 
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ITo rrocTaaJieHHhiM 3a,naqaM, ypoBHIO HX pemeHIDI, ru<TyaJihHOCTH H HayqHoif HOBH3He 

.n;HccepTau;H.SI M.A. ToKapeBoif OTBeqaeT rpe6oBaHIDIM, rrpe.n;nsiBJUieMbiM K KaH.n;H.n;aTCKHM 

,ll;HCCepTau;miM H OTBeqaeT KpHTepiDIM, H3JIO)I(eHHbiM B II.9 fiOJIO)I(eHIDI 0 IIpHCy)l()];eHHH yqeHbiX 

cTerreHeif B Yp<l> Y , a ee aBTop, MapHHa ArreKcaH.n;poBHa T oKapeBa, 3acJiy)I(HBaeT rrpHcy)l()];eHHSI 

yqeHOH CTeiieHH KaH,ll;H,ll;aTa XHMHqeCKHX HayK IIO CIIeUHaJibHOCTH 1.4.3. OpraHHqecKaSI XHMIDI. 
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6IO,ll;)l(eTHOe o6pa30BaTeJibHOe yqpe)l(,ll;eHHe BbiCIIIero o6pa30BaHHSI «CaHKT-fleTep6yprCKHH 

rocy.n;apcTBeHHhiH yHHBepcHTeT>> 
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1 111.111. KoHCTaHTHHoea 

TeKCT noK}'MeHTa pa3MemeH 
B OTKpblTOM noc-ryrre 

~ H8 CRHTe Cfi6f'Y IIO a.n;pecy 
·~ http://spbu.rulsciencelexpert.html 
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