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CTpeMMTeJIbHO pa3BMBalO~eHcH 06JIaCTblO OpraHI1qeCKOH XI1MI1I1 rrOCJIe~HerO 

~eCHTMJIeTI1H rro npaay CJIe~yeT c-nrra'rs C-H ¢YHK~110HaJIM3a~111Onpa KaTaJIM3e 

KOMrrJIeKCaMI1 nepexozrasrx MeTaJIJIOB. ~eHCTBI1TeJIbHO, AaHHbIH nozixoa 

rrpe~CTaBJIHeT C060H 3aMeqaTeJIbHYlO cMHTeTMQecKYIO crparermo, COQeTalO~YIO B 

ce6e rrpMMeHeHl1e HeCJIOmHWX He~oporMX cy6cTpaToB B COQeTaHl111 C 

MeTaJIJIOKOMrrJIeKCHbIM KaTaJIM30M - npn 3TOM ornazraer He06xo~MMOCTbCMHTe3a 

060I1x KOMrrOHeHTOB KJIaCCI1QeCKOrO MeTaJIJIKaTaJII13l1pyeMoro KPOCC-COQeTaHI1H: 

3JIeKTpO¢I1JIa (raJIOreHI1~, TpI1¢JIaT M T.rr.) M HYKJIeO¢I1JIa (60p-, KpeMHI1H-, 

OJIOBOCO~epma~I1e peareirn.r]. CJIe~yeT OTMeTI1Tb, QTO ~JIH CeJIeKTMBHoH C-H 

¢YHK~MOHaJIM3a~MHHe06xo~MMO I1MeTb B MOJIeKYJIe cyticrpara TaK naasmaexue 
nanpaensuotuue zpynnu, xoropsre ~OJImHbI coztepxca'rs rerepoaroxsr ~JIH 

3¢¢eKTI1BHOH Koop~I1Ha~MM K nepexozraosry MeTaJIJIy B KJIIOQeBbIX 

I1HTepMe~MaTax KaTaJIMTI1QeCKOrO ~I1KJIa. B rrpouecce rrOCJIe~HerO 06pa3ylOTcH 

MeTaJIJIa~I1KJIbI, B3aI1MO~eHCTBMe KOTOpbIX C BbI6paHHbIM pearerrrosr rrpI1BO~I1T, 

KaK rrpaBI1JIO, K opmo-¢YHK~110HaJII13a~MI1 rro OTHOl.l.IeHMIO K HarrpaBJIHIO~eH 

rpyrrrre. OC06bIH mrrepec rrpe~CTaBJIHeT rrOJIYQeHl1e TaKI1M cnocofiov 

¢Topco~epma~Mx MOJIeKyJI, l.l.IMpOKO rrpl1MeHHeMbIX B Me~I1~I1He M CeJIbCKOM 

X03HHcTBe. epTopco~epma~Me~I1a30COe~I1HeHMHaxuerrrop-auerrropaoro Tl1rra ~o 

xeztaaaero BpeMeHI1 OCTaBaJIMCb HeM3YQeHHbIMI1 B TaKMX npoueccax. TaKMM 

06pa30M, rrpeACTaBJIeHHOe I1CCJIe~OBaHI1e CJIe~yeT CQMTaTb aKTyaJIbHbIM AJIH 

OpraHI1QeCKOrO CMHTe3a, MeTaJIJIOKOMrrJIeKCHOro KaTaJIM3a 11 rrOJIyqeHMH 

rrpaKTI1QeCKI1 BamHbIX MOJIeKyJI. 

Pe~eH3I1pyeMaH ~MccepTa~I1H nocrpoeaa Tpa~M~MoHHbIM cnocofiost, COCTOI1T 113 

BBe~eHMH, 0630pa JII1TepaTypbI, 06cym~eHMH pe3yJIbTaTOB, 3KCrrepI1MeHTaJIbHOH 

QaCTI1, BbIBO~OB M 6M6JIMOrpa¢I1M. Pa60Ta 113JIOmeHa na 129 crpanauax 
Mal.l.II1HOrrI1CHOrO TeKCTa, coztepacar 14 Ta6JIM~, 86 cxesr M 9 pMCyHKOB. Crnrcox 
JIMTepaTypbI BKJIIOQaeT 146 HaI1MeHOBaHMH. 

B otisope numepamyput (34 CTp., 112 CCbIJIOK) npencraaneasi CBe~eHI1H rro 

M3BeCTHbIM aa MOMeHT HarrI1CaHI1H ~l1cCepTa~I111 cnocofiax opmo­

¢YHK~110HaJII13a~MI1 apOMaTI1QeCKMX 11 reTepoapOMaTI1QeCKI1X cyticrparoa C 

nosroun.ro HarrpaBJIHIO~I1Xrpyrrrr pa3JII1Q H OH npnponsr. ABTOp pacCMOTpeJI TaKMe 

HarrpaBJIHIO~I1e rpynnsr, KaK Kap 6 0 K CMJIbHaH, I1MMHHaH, aMMAHaH, 



CYJIbepOHaMI1~HaH 11 CYJIbepOHI1JIbHaH, OKCI1MHaH, a TaK)Ke nl1pl1~I1HbI, 

nl1pl1MI1~I1HbI 11 nnpasonsr, YCTaHOBJIeHO, qTO B xa-recrne "3JIeKTpoepI1JIbHO:H" 

KOMnOHeHTbI COqeTaHI1H MO)KHO I1CrrOJIb30BaTb aJIKeHbI, aJIKI1HbI, a311~bI, 

XJIOpaMI1HbI, 1,3-~l1eHbI. OKa3aJIOCb, qTO ny6JII1Ka~l1:H rro I1CrrOJIb30BaHI11O 

~l1a30Kap60HI1JIbHbIXCOe~I1HeHI1:HB TaKI1X npoueccax acero ~eCHTb. 

Ha OCHOBaHl111 nposeneaaoro aBTopOM aHaJII13a I1MelO~e:HCH JII1TepaTypbI 

CepOpMyJIl1pOBaHa CJIe~YIO~aH uens patio'rsr : paapafiortca 3epepeKTI1BHbIX MeTO~OB 

CI1HTe3a HOBbIX TPl1epTopMeTI1JICO~ep)Ka~I1X apOMaTl1qeCKI1X 11 

rerepcaporea-ravecxax COe~I1HeHI1:H C noxouu.ro peaK~I1:H BHe~peHI1H 

Tpl1epTopMeTI1JIKap6eHa, reuepapyeaoro 113 ziocrynuoro MeTI1JI-3,3,3-Tpl1epTOp-2­

~l1a30Kap60KCI1JIaTanpn KaTaJII13e KOMnJIeKCaMI1 nepexozmsrx MeTaJIJIOB. 

B pe3YJIbTaTe rrpOBe~eHHoro orrnOHeHTOM aHaJII13a TeKCTa ~I1CCepTa~I1I1, 

aaroperpepara 11 rry6JII1Ka~l1:H Hrarpapcsoii I1.E. MO)KHO 0~H03HaqHO 3aHBI1Tb, QTO 

rrOCTaBJIeHHble 3a~aQI1 rrOJIHOCTblO BbIIlOJIHeHbI. ,l(e:HCTBI1TeJIbHO, asropy y~aJIOCb 

rrpOBeCTI1 see 3anJIaHI1pOBaHHble peaK~1111 11 no.ny-nrn- PH~ Ba)KHbIX 11 

rrepCneKTI1BHbIX pe3YJIbTaTOB. no pe3YJIbTaTaM 113yqeHI1H 06cy~eHI1H 

pe3YJIbTaTOB (28 CTp.) MO)KHO C~eJIaTb KJIIOQeBO:H BbIBO~ a TOM, aBTopOM 

paaparioran HOBbI:H 3epepeKTI1BHbI:H MeTO~ CI1HTe3a rrp0I13BO~HbIX2-apI1JIjreTapI1JI­

3,3,3-Tpl1epToprrpomWHOBbIX KI1CJIOT C novronn.to peaK~I1:H BHe~peHI1H 

3aMe~eHHoro TPl1epTopMeTI1JIKap6eH~ reHepl1pyeMoro 113 ~ocTynHoro MeTI1JI­

3,3,3-TPl1epTOp-2-~l1a30Kap6oKCI1JIaTanpa KaTaJII13e KOMrrJIeKCaMI1 nepexoznn.rx 

MeTaJIJIOB. 

,L(pyrl1e spxae HayQHO-npaKTHqeCKHe p;OCTH)KeHHH rrpe~CTaBJIeHHO:H pa60TbI 

MoryT sxparne 6bITb asrpaaceusr CJIe~YIO~I1M 06pa30M. MeTO~I1QeCKI1 pariora 

nocrpoena KoppeKTHO 11 a~eKBaTHO nOCTaBJIeHHO:H ~eJII1 - BHaQaJIe npOBO~I1JICH 

rrOI1CK KaTaJII13aTOpa 11 OnTI1MaJIbHbIX yCJIOBI1:H, 3aTeM I1CCJIe~OBaHl1e cnetcrpa 

3aMeCTI1TeJIe:H. ,l(onOJIHI1TeJIbHO K OCHOBHbIM CI1HTeTI1QeCKI1M aanaxax nonysex 

epTopCO~ep)Ka~l1:H aHaJIOr npOTI1BOorryxOJIeBOrO npenapara 11 nsy-reaa 

pOCToperYJIl1pYIO~aHaKTI1BHOCTb pana ~eJIeBbIX MOJIeKyJI. 

ABTOp rrOCJIe~OBaTeJIbHO113yql1JI B3aI1MO~e:HCTBl1ecsoero znraaopearenra C: 

•	 nl1ppOJIOM 11 3aMe~eHHbIMI1 rmpponana, BbIHCHI1B npa 3TOM oco6eHHOCTI1 

perl10CeJIeKTMBHOCTM CBOe:H peaK~1111 M 3aBMCMMOCTI1 ee pe3YJIbTaTa aT 

nOJIO)KeHI1H 11 06beMa 3aMeCTI1TeJIH B aztpe: rrOKa3aHO, QTO N­

epYHK~110HaJIM3a~1111 He npOI1CXO~I1T; 

•	 6eH30JIaMI1, co~ep)Ka~I1MI1 B KaQeCTBe HarrpaBJIHIO~e:H rpynnsr 

nMpa30JIbHbI:H epparMeHT; ace peaK~ I1M HarrpaBJIHIOTCH B opmo-nOJIO)KeHl1e; 
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•	 6eH30JIaMI1, CO~ep:>Ka~I1MI1 B KalJeCTBe nanpaanmouieil rpyrmsr 

MeTOKCI1MHblM cPparMeHT; BCe peaK[(1111 HarrpaBJIHlOTCH B opmO-rrOJIO:>KeHl1e; 

~BOHHOM cPyHK[(110HaJII13a[(1111 He Ha6JIlO~aeTCH; 

•	 I1H~OJIOM 11 3aMe~eHHb1MI1 I1H~OJIaMI1, BblHCHI1B npa 3TOM oco6eHHOCTI1 

perl10CeJIeKTI1BHOCTI1 CBoeM peaK[(1111 11 3aBI1CI1MOCTI1 ee pe3YJIbTaTa - araxa 

B rrOJIO:>KeHl1e 2 I1JII1 3 - OT rrOJIO:>KeHI1H 11 o6beMa 3aMeCTI1TeJIH B H~pe; 

•	 I1H~OJIaMI1 , cO,lJ,ep:>Ka~I1MI1 B KalJeCTBe nanpaanmouteii rpynnsr npa aTOMe 

a30Ta 2-rrl1pI1MI1,lJ,I1HOBbIH cPparMeHT; iurrepecno OTMeTI1Tb MeHbllmH 

BbIXO,lJ, ,lJ,JIH MeTOKCl1rrp0I13BO,lJ,HOrO (79%) rro cpasaeamo C 

HI1TpOrrp0I13BO,lJ,HbIM (91%); nee peaK[(1111 HarrpaBJIHlOTCH B rrOJIO:>KeHl1e 2 

I1H,lJ,OJIbHOrO [(I1KJIa; 

•	 HaM,lJ,eHbl YCJIOBI1H - rrpl1MeHeHl1e pa3JII1lJHblX KaTaJII13aTOpOB - ,lJ,JIH 

perl10CeJIeKTI1BHOH cPyHK[(110HaJII13a[(1111 rrOJIO:>KeHI1H 3 (Me,lJ,~ TOJIyOJI) 11 

rrOJIO:>KeHI1H 2 (pO,lJ,I1M, aKTI1BaTOp, ,lJ,I1XJIOp3TaH); 

•	 I1H,lJ,OJII1HaMI1, cO,lJ,ep:>Ka~I1MI1 B KalJeCTBe nanpaansnomeii rpyrmsr npa aTOMe 

a30Ta 2-rrl1pI1MI1,lJ,I1HOBbIH cPparMeHT; nnrepecno OTMeTI1Tb, lJTO 11 TYT 

peaK[(I1H C MeTOKCI13aMe~eHHbIM ztaer MeHbllmM BbIXO,lJ, no cpaaaenmo C 

HI1TpO-aHaJIOrOM (75% rrpOTI1B 79%); see peaK[(1111 HarrpaBJIHlOTCH B 

rrOJIO:>KeHl1e 7 I1H,lJ,OJIbHOrO [(I1KJIa; 

•	 nonyseunsre 7 -aaeieutex ns re I1H,lJ,OJII1HbI OKI1CJIeHbl B coornercreyioutae 

I1H~OJIbl, ,lJ,JIH KOTOpblX noxasana B03MO:>KHOCTb rrOCJIY,lJ,elO~eM CeJIeKTI1BHOH 

cPyHK[(110HaJII13a[(1111 B rrOJIO:>KeHl1e 2 I1H,lJ,OJIbHOrO [(I1KJIa. 

OlJeBI1,lJ,Hble OrpaHl1lJeHI1H rrpe,lJ,JIO:>KeHHOrO MeTO,lJ,a - o6H3aTeJIbHO HaJIl1lJl1e 

aanpaanaroureii rpynnsi [aexoropsie MorYT 6bITb 3aTeM yztanensr], cymecrsyer 

B03MO:>KHOCTb BBeCTI1 TOJIbKO 3,3,3-Tpl1cPTopMeTI1JIrrpOrrI10HOBbIM cPparMeHT, 

npn-rer-r, xepea rrOJIO:>KeHl1e 2. C YlJeTOM B03MO:>KHOCTI1 nocnenyrourero rl1,lJ,pOJIl13a 11 

,lJ,eKap6oKCI1JIl1pOBaHI1H MO:>KHO rOBOpl1Tb 0 rrOTeH[(l1aJIbHOM MeTO,lJ,e BBe,lJ,eHI1H 

2,2,2-Tpl1cPTopMeTI1JI3TI1JIbHOH rpynnsi. 

B sxcnepuinenmanunoii uactnu (27 CTp.) rrpI1BO,lJ,HTCH ,lJ,aHHble, Heo6xo,lJ,I1MbIe ,lJ,JIH 

aHaJII13a 11 rrOHI1MaHI1H no.nysennsrx anropox pe3yJIbTaTOB, a TaK:>Ke npouepror I1X 

,lJ,OCToBepHOCTI1. ,l{ocToBepHocTb nonyveaasrx pe3YJIbTaTOB 11 BbIBO,lJ,OB 

06ocHoBaHa rrpl1MeHeHl1eM KOMrrJIeKCa cOBpeMeHHwx HaylJHWX aHaJII1Tl1lJeCKI1X 

rrO,lJ,XO,lJ,OB, B nepsyio csepezn., crreKTpOCKOrrl111 51MP. 

OCHOBHoe conepxcaaae ,lJ,I1CCepTa[(110HHOro I1CCJIe ,lJ, OBa H I1H OTpa:>KeHO B 10 pafio'rax, 

B TOM lJl1CJIe B 4 CTaTbHX, orry6JII1KOBaHHbl x B :>KypHaJIaX 113 nepexaa aay-nn.rx 
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Yl3~aHl'1l1 BAK PCP, Yl B 6 Te3YlCaX ~OKJIa~OB na KOH¢epeH~YlHX BbICOKoro ypOBHH. 

f1pYlBe~eHHbIM CrrYlCOK rry6JIYlKa~YlM y6e~YlTeJIbHO CBYl~eTeJIbCTByeT 0 BbICOKOM 

O~eHKe XYlMWleCKYlM c006~eCTBOMpa60T asropa. 

TaKYlM 06pa30M, aa OCHOBaHYlYl aHaJIYl3a TeKCTa pa60TbI Yl rry6JIYlKa~YlM aaropa 
MO)KHO 3aHBYlTb, -rro n;eJIb pa60TbI, C¢OpMyJIYlpOBaHHaH B rrOCTaHOBOttHOM -racra, 

aBTOpOM ,a;OCTI1rHyra. f1pe~CTaBJIeHHbIe B pafio're HaYQHbIe nOJIO>KeHHR, 

BbIBO,a;bI H percoerennauaa HBJIHlOTCH 060CHOBaHHbIMYl. Aaroperpepar Yl 

rry6JIYlKa~YlYl nOJIHOCTbIO OTpa>KaIOT conepzcaaae ~YlCCepTa~YlYl. 

Pa60Ta npaxrn-recxa JIYlWeHa MeTO~YltteCKYlX Yl CTYlJIYlCTYltteCKYlX He~OCTaTKOB, ee 

rrpYlHTHO ttYlTaTb. TeM He MeHee, rro patiore MorYT 6bITb C~eJIaHbI nexoropsre 

3aMettaHYlH Yl sanansr sonpocsr, xo'ropsre MoryT CTaTb OCHOBOM ~JIH rrOJIe3HOM 

~Yl CKyCCYlYl: 

•	 eeeoenue: rrOHHTYle "CYlHTOH" oaaasaer He peansnyro MOJIeKyJIy (B ~aHHOM 

cnysae, ~Yla30Kap6oHYlJIbHbIM ¢parMeHT), a TYlrr pearesrra, eM 

cooTBeTcTBYlO~YlM (B ~aHHOM cnyxae a~YlJIKap6eH); 

•	 mast »ce: tteM "C-H aKTYlBa~YlH" OTJIYlttaeTCH OT "C-H ¢YHK~YlOHaJIYl3a~YlYl"? 

•	 HBJIHeTCH JIYl MeTO~, cOrrpOBO)K~alO~YlMCH norepeii N2, «aTOM­

3KOHOMYlttHbIM»? 

•	 0630P numepamypu: He o6CY)K~aeTCH Cxesia 39 (CTp. 38) Yl Yl306pa)KeHHbIe 

na HeM YlHTepMe~YlaTbI,ocofieuno, I': 

•	 o6CyJICaeHue pesy.msmamoe: Tpa~YI~YlOHHO ~YlCKYCCYlOHHbIM TepMYlH 

«¢apMaKo¢opHbIM» Tpe6yeT 06C~~eHYlH; 

•	 onrroneirr 6bI ~06aBYlJI K OT JIYlttYlTeJIbHbIM ocoeenuocran 

TPYl¢TOpMeTYlJIbHOM rpynnsr ocofisie CBoMcTBa B nnaae Me)KMOJIeKyJIHpHbIX 

B3aYlMO~eMCTBYlM- cnocotinocri, 06pa30BbIBaTb BO~Opo~HbIe Yl ranoreaasie 

CBH3Yl; 

•	 peoarmopcnue: CJIOBa «cooruercraeaao», «TeM He MeHee» BbI~eJIHlOTCH B 

TeKCTe 3arrHTbIMYl; 

•	 pexosteniiauuu: rrO~YMaTb 0 B03MO)KHOCTYl CTepeOCeJIeKTYlBHOrO 

npoaeztenaa peaxmra npn rrpYlMeHeHYlYl XYlpaJIbHbIX JIYlraH~OB; YlHTepeCHO 

6bIJIO 6bI onpofioaari, rrpe~JIO)KeHHbIM aBTopOM MeTO~ na ofit.exrax 

apOMaTYltteCKOM Yl rrOJIYlapOMaTYlttecKOM CTpyKTypbI ~JIH C03~aHYlH 

TPYl¢TOpMeTYlJIbHbIX aHaJIOrOB Yl3BeCTHbIX HeCTepOYl~HbIX 

rrpOTYlBOBOCrraJIYlTeJIbHbIX rrpenaparos ceMeMCTBa Yl6yrrpo¢eHa. 
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B ~eJIOM, HeCMOTp5I na OTMeqeHHhIe 3aMeqaHH5I H BOnpOChI, ~HCCepTa~H5I 

npe~CTaBJI5IeT C060H aaaepurennyro HayqHo-HCCJIe~OBaTeJIhCKYlO patiory na 

arcryansnyro 'resry B 06JIaCTH OpraHHqeCKOrO CHHTe3a, MeTaJIJIOKOMnJIeKCHOrO 

KaTaJIH3a H nOJIyqeHH5I npaKTHqeCKH BaJKHhIX MOJIeKyJI. Pa60Ta COOTBeTcTByeT 

nacnopry 3a5IBJIeHHOH Cne~HaJIhHOCTH 02.00.03 - OpraHHqeCKa5I XHMH5I B 06JIaCTH 

HCCJIe~OBaHHH: 1. BhI~eJIeHHe H OqHCTKa HOBhIX coe~HHeHHH; 2. OTKphITl1e HOBhIX 

peaxunii OpraHHqeCKHX coe~HHeHI1H H MeTO~OB I1X HCCJIe~OBaHI15I; 7. BhI5IBJIeHl1e 

aaxonoxepaocreii 'rnna "crpyicrypa - CBOHCTBO"; 10. l1cCJIe~OBaHl1e 

cTepeOXI1MHQeCKHX saxoaovepaocreii XI1MHQeCKHX peaicunii H OpraHHQeCKHX 

coe~HHeHI1H. Hay-nn-ie pe3YJIhTaThI, nOJIYQeHHhIe ~HccepTaHToM, HMelOT 

cy~ecTBeHHoe 3HaQeHHe ~JI5I pa3BHTH5I KaTaJIHTHQeCKI1X nO~XO~OB K ~eHHhIM 

nponyrcran, QTO OTKphIBaeT HOBhIe nYTH C03~aHI15I MOJIeKyJI C 3a~aHHhIMI1 

CBoHcTBaMH. 

Ha OCHOBaHl111 npoBe~eHHoro aHaJIH3a MOJKHO 3a5IBI1T~ QTO npe~CTaBJIeHHa5I 

pa60Ta y~OBJIeTBOp5IeT Tpe6oBaHI15IM, npe~b5IBJI5IeMhIM K KaH~I1~aTcKoH 

~l1ccepTa~1111 B COOTBeTCTBHH C «OOJIOJKeHHeM 0 nOp5I~Ke npl1c)')K,lI;eHI15I YQeHhIX 

creneneri», YTBepJK~eHHhIM nOCTaHOBJIeHHeM OpaBI1TeJIhCTBa POCCI1HCKOH 

NQ842,<Pe~epa~1111 OT 24 CeHT5I6p5I 2013 r., a ee aarop. Hrarpapona Hpaaa 

Earensenaa, 3aCJIYJKHBaeT npHCYJK~eHI15I eH yqeHoH CTeneHH KaH~H~aTa 

XHMI1QeCKI1X nayx no Cne~HaJIhHOCTI102.00.03 - OpraHHQeCKa5I XHMI15I. 

Oljjuqua.llbHblii onnonenm: 
~OKTOP XI1MHQeCKHX aayx 

no Cne~HaJIhHOCTH02.00.03 - OpraHHQeCKa5I XHMI15I, 

nporpeccop xarpeztps: OpraHHQeCKOM XH 

XI1MI1QeCKOrO epaKyJIhTeTa MfY,~npo ep¢cop PAH 

J/J// / ~ Bauazrse Cepreii 3ypa6oBHQ 

,l{eKaH XI1MHQeCKOrO epaKyJIhTeTa 

MfY HMeHI1 M.B. JIoMoHocoBa, 
~
 

aKa~eMI1K PAH, npodieccop 

e BI1Q 

yanaepcarer I1MeHH 

28 epeBpaJI5I 20 17 r. 
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