
OT3bIB 

oqrnu1rnJihHOro OIIfIOHeHTa ,llOKTOpa XHMHqeCKHX Hayi<, npocpeccopa, Be,nymero HayqHoro COTPY.D:HHKa, 

3aBe,ny10mero Jia6opaTOpHeH opraHHqecKHX H MeTaJIJI-opraHHqecKHX a30T-KHCJIOpO,nHhIX CHCTeM (N29), 
<l>fEYH l1HCTHTYT opraHHqecKoil: XHMHH HM. H. ,[(. 3eJIHHCKoro PAH Cyxopyi<oBa AneKceH IOpbeBHqa 

Ha ,nHccepTaUHOHHYJO pa6ory AHTOHOBoil: AneKcaH,nphI CepreeBHhI «PyTeHHeBhie KaTaJIH3aTOphI THna 

X0Beil:,nb1-fpa66ca c rneCTHqJieHHhIM xeJiaTHhIM UHKJIOM», npe,nCTaBJieHHYIO Ha COHCKaHHe yqeHOH 

CTeneHH KaH,llH,llaTa XHMHqecKHX Hayi< no cne11HaJibHOCTH 1.4.3 OpraHHqeCKM XHMHH 

PeaKUHH MeTaTe3HCa aJIKeHOB HBJI5IeTCH O.Li:HHM H3 6a30BhIX HHCTp)'MeHTOB COBpeMeHHOro 

opraHHqecKoro CHHTe3a. 3HaqHMOCTh MeTaTe3Hca aJIKeHoB TPY.Li:HO nepeo11eHHTh, TaK KaK OH no3BOJI5IeT 

co6HpaTb KpaTHYJO yrnepo.n-yrnepo.ri:HYJO CBH3h H3 .Li:Byx C-cpparMeHTOB B O.Li:HY CTa.Li:HIO, qTQ 

npaKTHqecKH He,nocTmKHMO .npyrHMH MeTO.Li:aMH. PeaKIIHH MeTaTe3HCa aJIKeHOB aKTHBHO npHMeHHeTCH 

B pa3H006pa3HhIX 06.JiaCTHX OT TOHKOro opraHHqecKoro CHHTe3a .no 6HOTeXHOJIOfHH H 

MaTepHaJIOBe,neHHH. HaH6onee 3apeKOMeH.noBaBIIIHMH ce6H B na6oparnpHoii npaKTHKe KaTaJIH3aTopaMH 

MeTaTe3Hca aJIKeHOB HBJIHIOTCH KOMnJieKChI PYTeHHH THna X0Beii,nh1-fpa66ca, xoTH H OHH He JIHIIIeHhI 

He,nOCTaTKOB (HeBhICOKM aKTHBHOCTh B OTHOIIIeHHH npocTpaHCTBeHHO 3aTpy,nHeHHhIX cy6cTpaTOB, 

TepMHqecKoe pa3JIO)J(eHHe H .ne3aKTHBaIIHH, qyBCTBHTeJihHOCTh K B03.Li:YXY H BJiare ). ,[(aJihHeHIIIee 

COBepIIIeHCTBOBaHHe 3THX KaTaJIH3aTOpOB HBJI5IeTCH aKyY3JlhHOH 1aii;aqeu. l1ccJie.noBaHHH B 3TOH 

06.JiaCTH HarrpaBJieHbl Ha C03.Li:aHHe KaTaJIH3aTOpOB, KOTOphie 6y.nyT pa6oTaTb B 6onee MHrKHX ycJIOBHHX, 

npH 6onee HH3KHX TeMnepaTypax, qrn c.nenaeT npo11eccb1 6onee o6rn:HMH, 3KOJIOrHqtthIMH H 

3KOHOMHqecKH BhlfOLl:HhIMH. 

,[(HccepTaIIHOHHOe Hccne.noBattHe AHTOHOBOH AJieKcatt.ri:phl CepreeBHhI BhlfIOJIHeHo B paMKax 

:noro .Li:HHaMHqHo pa3BHBaJOmerocH HarrpaBJieHHH. U:enh pa60Thl 3aKJIIOqaJiaCh B C03,naHHH HOBhIX 

BhICOKOaKTHBHhIX KaTaJIH3aTopoB THna XoBeii,nhr-fpa66ca, co.nep)l(amHx IIIeCTHqJieHHhIH xeJiaTHhIH 

IIHKJI c pa3JIHqHhIMH Koop,nHHHpYJOmHMH pyTeHHH reTepoaTOMaMH. ,[(JIH .Li:OCTH)l(eHHH '.HOH 11eJIH 

.Li:HCCepTaHTOM 6bIJI peIIIeH 11eJihIH PH.Li: 3a.Li:aq, CBH3aHHhIX c pa3pa60TKOH MeTO.Li:OB CHHTe3a HCXO,llHhIX 

xenaTHpYJOmHx JIHratt.noB, nonyqeHHH H cTpyi<TypHoii xapaKTepH3aIIHH HX PYTeHHeBhIX KOMnJieKcoB, 

Hccne,noBaHHH CBH3H cTpyKTypa-KaTaJIHTHqecKM aKTHBHOCTh B HX pH,ny, H, HaKOHeII, ,neMOHCTpaIIHH 

3cpcpeKTHBHOCTH HaH6onee aKTHBHhIX H3 nonyqeHHhIX KaTaJIH3aTopoB B CHHTe3e CJIO)l(HbIX 

reTepOIIHKJIHqecKHX MOJieKyJI. 

,[(JI5I perneHHH nepBOH 3a.Li:aqH .Li:HCCepTaHTOM npe.Li:JIO)J(eHhl 3cp<l>eKTHBHbie rrpo11e.nyphl CHHTe3a 

npeKypcopoB 6eH3HJIH.Li:eHOBhIX JIHratt.ri:oB - CTHponoB, co.nep)l(amHx <l>YHIIHOHaJIH3HpoBaHHYJO 

aJIKHJihHYJO rpyrrrry B oprno-noJIO)l(eHHH. 3TH MeTOLl:hl OCHOBaHhl Ha Hyi<Jieo<l>HJihHOM 3aMemeHHH 

aTOMa raJioreHa B 2-BHHHJI6eH3HJIXJIOpH.ne HJIH Ha pacmerrneHHH no fo<l><l>Matty COOTBeTCTBYJOmHx 

3aMemeHHhIX TeTparH,npoH30XHHOJIHHOB (.Li:JI5I rronyqeHHH JIHraH.Li:OB c aMHHo-rpynrraMH) . Pe3yJioTaTOM 

3TOH pa60Thl CTaJI CHHTe3 6onee 40 HOBhIX JIHraH.Li:OB, co.nep)l(amHx B KaqecTBe .Li:OIIOJIHHTeJihHhIX 

KOOp,llHHHpYJOmHx rpyrrrr 3aMemeHHble OKCH-, MepKarrTO-, ceneHO- H aMHHO-rpyrrIIhl. 

l13 nonyqeHHhIX 2-3aMemeHHhrx CTHponoB 6hIJIH CHHTe3HpoBaHhI PYTeHHeBhie KOMrrneKChI, 

60.JihIIIHHCTBO H3 KOTOpbIX OKa3aJIHCh ycToifqHBhlMH H noJiyqaJIHCh c rrpenapaTHBHhIMH BhIXO.Li:aMH. 

Ba)l(HO OTMeTHTh, qro Ll:JI51 S-xenaTHhrx KOMrrneKcOB, cymecTBYJOmHx B BH.Li:e 11uc- H mpa11c-H30MepoB, 

.Li:HCCepTaHTOM pa3pa6oTatta MeTO.Li:HKa CTepeo.ri:HBepreHTOro CHHTe3a, II03BOJI5110rn:M IIOJiyqaTh o6a 

H30Mepa 110-0T.Li:eJihHOCTH. Bee KOMIIJieKCbl 6hIJIH HcqepIIbIBaJOrn:HM o6pa30M oxapaKTepH30BaHhl 

MeTO,naMH 51MP H PCA, qro TaK)l(e rro3BOJIHJIO npoBeCTH attaJIH3 H cpasHeHHe HX reoMeTpHqecKHX 

rrapaMeTpoB. 



IlonyqHB npe,n:CTaBHTenbH)'lO 6H6nHOTeKy pyTeHHeBbIX KOMnneKCOB, .ZJ:HCcepTa.HT npoBen 

BCeCTOpOHHee cpaBHeHHe HX aKTHBHOCTH B cepHH MO,n:enbHblX pea.KUHR, BKmoqrui: 

BHYTPHMOneKyIDipHbIH (RCM) H Me)!(MoneKyIDipHbIH MeTaTe3HC anKeHOB B CHMMeTpHqHOM H Kpocc

BapmlHTaX (CM), a TaK)l(e eHHHOBblli MeTaTe3HC H MeTaTe3HCHYJO nonHMepH3aumo (ROMP). B 

pe3ynbTaTe 3THX Hccne,n:OBaHHH 6hrnH He TOnbKO BbUIBneHbl HaH6onee aKTHBHbie KaTanH3aTOpbl, HO H 

onpe,n:eneHbI KmoqeBbie CTPYKTYPHhie <PaKTOpbI, BnHSIIOm:He Ha KaTanHTHqecKyro aKTHBHOCTb. B 

3aKmoqHTenbHOH qacTH pa60Tbl npo,n:eMOHCTpHpOBaHa 3<P<PeKTHBHOCTb pa3pa6oTaHHbIX KaTanH3aTOpOB 

,n:IDI CTepeoceneKTHBHOro CHHTe3a Hacbrm:eHHbIX UHKnorreHTa[ b J<Pypo[2,3-c ]rrHpponoB, co,n:ep)l(am:Hx 

HecKonbKO cTepeoueHTpoB, no peaKUHH MeTaTe3Hca ,n:ocTynHhIX TPHUHKnHqecKHX rrpoH3BO.ZJ:HbIX c 

pacKpbITHeM UHKna H peUHKnH3au;HeH. 

CTpyKTypa nonyqeHHbIX opraHHqecKHX H MeTannoopraHHqecKHX coe,n:HHeHHH no,n:TBep)l(.ZJ:eHa 

KOMrrneKCOM COBpeMeHHblX <PH3HKO-XHMHqecKHX MeTO.ZJ:OB (.5IMP-, Macc-crreKTpOMeTpH.Sl BbICOKOro 

pa3perneHH.si:), .ZJ:IDI KmoqeBhIX npo,n:yKTOB BhmonHeH peHTreHOCTPYKTYPHbIH aHanH3. Mccne,n:oBaHH.SI 

BbIIlOnHeHbl npo<PeccHOHanbHO, }1.0CTOBepHOCTh noeyqeHHhIX pe3yJihT8TOB He BhllhIBaeT 

COMHeHHH. 

TaKHM o6pa30M, n0Bu1na JJ.nccepTa11uonnoro uccJieJJ.oBanuH 3aKmOqaeTc.si: B TOM, qTo 

BnepBbie BbUIBneHbl 38BHCHMOCTH Me)l(.ZJ:y npHpo,n:o:H .n:ononHHTenbHOH KOOp.ZJ:HHHpyrome:H rpynrrbl B 

6eH3HnH,n:eHOBOM nHraH,n:e H CTa6HnbHOCTbIO, CTpyKTypOH H KaTanHTHqecKOH aKTHBHOCTblO 

cooTBeTCTB)'lOm:Hx pyTeHHeBbIX KOMrrneKCOB c 6-qneHHbIM xenaTHbIM UHKnOM. Ha ocHoae rronyqeHHbIX 

3aKOHOMepHOCTeli CTPYKTYPa-KaTanHTHqecKrui: aKTHBHOCTb npe,n:no)l(eHbI HOBLie roMoreHHhle 

KaTaJIH38TOpbI peaKIJUU MeTaTe3UCa, aKTHBHOCTb KOTOpbIX rrpeBOCXO.ZJ:HT TaKOB)'lO .n:n.si: CTaH,n:apTHOro 

H HaH6onee rrpHMeH.SleMoro KOMrrneKca XoBeH,n:br-fpa66ca 11-oro IlOKoneHH.Sl (HG-II). c IIOMOm;bIO 3THX 

KaTanH3aTOpOB ocymecrnneH 3<P<PeKTHBHblH CHHTe3 He TOnbKO CTaH,n:apTHbIX anKeHOB H UHKnoanKeHOB, 

HO H Tpy,n:Ho,n:ocTynHbIX nonHUHKnHqecKHX npo,n:yKTOB p.si:,n:a UHKnoneHrn[b]<Pypo[2,3-c]nHppona, 

rrpe,n:CTaBIDIIOm;HX HHTepec .ZJ:IDI Me.ZJ:HUHHCKOH XHMHH. 3TH pe3ynbTaTbl 00}1.TBep~aIOT npHKJla}J.HOH 

noTen11uaJI ,n:HccepTau;HOHHOro HCCne,n:OBaHH.Sl. 

B uenoM, ,n:HccepTaIJ:HOHHruI pa6oTa AHTOHOBOH A. C. aneqaTIDieT caoe:H cKpynyne3HOCTbIO, 

ofo,eMOM H pe3ynnTaTHBHOCTblO. Ee pe3ynnTaTbl BHOC.SlT BeCOMhIH BKJl8}1. KaK B pa3BHTHe MeTO,n:onorHH 

peaKUHH MeTaTe3Hca anKeHoB, TaK H a noHHMaHHe anH.SlHH.Sl cTpyKTypn1 xenaTHoro PYTeHHeBoro 

KaTanH3aTopa Ha KaTanHTHqecKyro aKTHBHOCTb. Pa6oTa .SlBn.SleTC.Sl 1aKonqenHLIM uccJieJJ.OBauueM, 

OTBeqaJOUJ,HM KpHTepHHM nayquoif HOBH3Hhl H UMeIOUJ,HM npaKTnqeCKYIO 11eHHOCTh }1.JIH 

oprauuqecKoif xuMuu u roMoreuuoro KaTaJiu1a. 

JI:HccepTau;H.Sl IIOCTpoeHa TPa.ZJ:HUHOHHbIM o6pa30M H BKnIOqaeT BBe,n:eHHe, o63op nHTepaTypbl, 

o6cy)l(,n:eHHe nonyqeHHbIX pe3ynnTaTOB, OIIHCaHHe 3KcrrepHMeHTanbHOH qacTH, BbIBO.ZJ:bl H CilHCOK 

HCIIOnb30BaHHOH nHTepaTypbI. 06m:HH ofo,eM pa60Tbl COCTaBIDleT 191 CTpaHHUY H corrpOBO)l(.ZJ:aeTC.Sl 89 

cxeMaMH, 40 Ta6nHUaMH H 41 pHCYHKOM. B cnHcKe nHTepaTYPhI rrpHae,n:eH 1 71 HcToqHHK. Bo aae,n:eHHH 

o6oCHOBaHa aKTyanbHOCTb TeMbl HCCne,n:OBaHH.Sl H c<PopMynHpOBaHa uenb pa60Tbl. JIHTepaTYPHbIH 

o63op nocB.Slrn;eH paccMoTpeHHIO pa6oT a o6nacTH .ZJ:H3aHHa KaTanH3aTopoB MeTaTe3Hca THna Xoae:H,n:b1-

fpa66ca 11-oro IIOKOneHH.Sl, a TaK)l(e HX CHHTe3a H He,n:aBHHX (2021-2023 rr.) npHMeHeHHH B nonHOM 

CHHTe3e npHpO.ZJ:HblX coe,n:HHeHHH H rronHMepHbIX MaTepHanOB. 03HaKOMneHHe c HHM Il03BOIDieT nyqrne 

IIOH.SlTb COCTO.SlHHe HayKH B ,n:aHHOH o6naCTH, TeKymyro npo6neMaTHKY H MeCTO nonyqeHHblX 

,n:HccepTaHTOM pe3ynnTaToB a MacrnTa6e MHpOBbIX Hccne,n:oBaHHH. B qacTHOCTH, cTaHOBHTC.Sl 

oqeBH.ZJ:HOH rrepcrreKTHBHOCTb IIOHCKa 3<P<PeKTHBHblX KaTanH3aTOpOB B p.Sl.ZJ:Y ManOH3yqeHHblX 

PYTeHHeBhIX KOMrrneKcOB THrra Xoaeif.n;h1-fpa66ca, co,n:ep)l(am:Hx rnecTHqneHHbIH xenaTHbIH UHKn. B 

3KCrrepHMeHTanbHOH qacTH OIIHCaHbl MeTO.ZJ:HKH CHHTe3a H rrpHBe,n:eHbI Heo6xo,n:HMble cneKTpanbHbie H 

<PH3HKO-XHMHqecKHe xapaKTepHCTHKH rronyqeHHbIX rrpo,n:yKTOB. C<PopMynHpOBaHHbre B pa6oTe 



BbIBO,!lbl H OOJIOiKeHHH o60CHOB8Hhl, no.n;TBep)K)l:eHhl COOTBeTCTBYIOIIJJIM 3KCnepHMeHTaJihHhIM 

MaTepHaJIOM H ue Bhl3bIB8IOT COMHeuuii . 

BhIIIOJIHeHHM )J;HCcepTaIIHOHHM pa6orn COOTBeTcTByeT nacnopTy HayqHoH cneu;HaJihHOCTH 

1.4.3 OpraHHqecKM XHMHa no nyHKTaM 1 (BhmeneHHe H oqHCTKa HOBhIX coe.n;HHeHHH), 2 (OTKphITHe 

HOBhIX peaK:u;HH opraHHqecKHX coe.n;HHeHHH H MeTO)J;OB HX HCCJie)J;OBaHHa), 3 (Pa3BHTHe pa:u;HOHaJihHhIX 

nyTeH CHHTe3a CJIQ)KHhlX MOJieKyn) H 7 (Bh~BJieHHe 3aKOHOMepHOCTeH THna « CTPYKTypa - CBOHCTBO» ). 

Ha OCHOBe MaTepHaJIOB )J;HCCepTaIIHH ony6nHKOBaHO 5 CTaTeH B )l(ypHa.rrax, HH)J;eKCHpyeMhIX B 

6a3ax .D:aHHhIX BAK, WoS H Scopus, 3aperncTpHposaH 1 naTeHT P<l>. Pe3ynhTaThI pa6oThI 6hmH 

npe.n;cTaaneHhI Ha 10 scepoccHHCKHx H Me)l()J;yHapo.n;HhIX KompepeH:u;Hax. TeKcT aaTopecpeparn H 

ny6JIHKaIIHH COOTBeTCTByIOT OCHOBHOMY co.n;ep)l(aHHIO )J;HCCepTaIIHH. 

TeM He MeHee, no pa6oTe AHTOHOBOH A. C. B03HHK pa.n; sonpocos H 3aMeqaHHH, Tpe6yrorn;Hx 

KOMMeHTapHa aBTopa. OcHOBHhie H3 HHX nepeqHcneHhI HH)l(e: 

1) IlpH HCCJie)J;OBaHHH l/UC-/ mpG1-1C-H30Mepmau;HH KOMnJieKCOB 13 H 14 aBTOp npHBO)J;HT rpacpHKH 

3aBHCHMOCTH KOHBepCHH OT BpeMeHH (pHCYHOK 3) . .D:eJiaJIHCh JIH nonhITKH arrnpOKCHMHpOBaTh 

3TH KpHBhie COOTBeTCTByIOIIJ;HMH KHHeTHqecKHMH ypaaHeHHXMH H BhlqHCJIHTh KOHCTaHThl 

CKOpOCTH H30MepH3fillHHI BpeMeHa nonynpesparn;eHHa? 3TH 3HaqeHHX y.n;o6HO 6hIJIO 6h1 

cpaBHHBaTh Me)l(.n;y co6oif .n;na pa3HhIX KOMnneKCOB. 

2) IlpH nonyqeHHH aMHHOMeTHJihHhIX JIHraH)J;OB 25 H 27 )J;HCcepTaHT HCnOJih30BaJI CHHTeTHqecKHH 

no.n;xo.n;, OCHOBaHHhIH Ha pacrn;enJieHHH TeTparH.n;pOH30XHHOJIHHOB no focpcpMaHy. MmI<HO JIH 

3TH )Ke npo.n;yKThl nonyqHTh peaK:u;HeH 2-BHHHJI6eH3HJIXJIOpH.n;a c BTOpH~hIMH aMHHaMH? .D:na 

CHHTe3a TpeTHqHhIX aMHHOB HeCHMMeTpHqHoro CTpoeHHa 25 norH~hIM npe.n;cTaBJiaeTca 

HCnOJih30BaTh peaK:u;HIO BOCCTaHOBHTeJihHOro aMHHHpOBaHHa BTOpHqHoro aMHHa 28. 
PaccMaTpHBaJIHCh JIH .n;HccepTaHTOM 3TH no.n;xo.n;h1? 

3) .D:HccepTaHTOM nonyqeH 60JihllIOH MaCCHB 3KCnepHMeHTaJihHhIX )J;aHHhlX no 3aBHCHMOCTH 

KaTaJIHTHqecKOH aKTHBHOCTH OT npHpo.n;hl 3aMeCTHTeneif B xenaTHpyrorn;eM nHraH.n;e. He 

nhITaJICa JIH )J;HCCepTaHT nposeCTH KOJIHqecTBeHHhie KOppenau;HH Me)K)l:y KaTaJIHTHqecKOH 

aKTHBHOCThlO H napaMeTpaMH, xapaKTepH3yIOIIJ;HMH CTepHqecKHe, 3JieKTpOHHhie HJIH KaKHe

JIH60 .n;pyrne xapaKTepHCTHKH nHraH.n;a (HarrpHMep, KOHCTaHTaMH TacpTa, A-KOHCTaHTaMH H 

.n;p.). 

4) Ha ocHoae JIHTepaTypHhIX H co6crneHHhIX .n;aHHhIX .n;HccepTaHT .n;enaeT o6rn;ee 3aKJiroqeHHe, qTo 

mpa1-1c-KoMn11eKch1 xenaTOB THna Xoseif.n;hl-fpa66ca 6onee aKTHBHhI B peaKu;Hax MeTaTe3Hca, 

qeM Z/UC-KOMnJieKChI ( cTp. 42 H cTp. 60). KaK MO)l(HO o6'haCHHTh 3TY 3aKOHoMepHOCTh? KaKHM 

o6pa30M npoHCXO.n;HT TepMHqecKM H cpoTOXHMHqecKM "aKTHBfillHX" Z/UC-KOMnJieKCOB? 

5) B 6oJihIIIHHCTBe Ta6nHu; H rpacpHKOB no Hccne.n;oBaHHIO KaTaJIHTHqecKoif aKTHBHOCTH 

nonyqeHHhlX KOMnJieKCOB B MO)J;eJihHhIX peaK:u;HaX MeTaTe3HCa npHBe.n;eHhl )J;aHHhle no 

KOHBepCHH cy6cTpaTa . .D:na nOJIHOThl KapTHHhl CTOHJIO npHBeCTH ern;e H H3MepeHHhie no .51MP 

BhlXO)J;hl npo.n;yKTOB. 

6) Bo BBe.n;eHHH K )J;HCCepTa:u;mt: HJIH B Haqa.rre pa3.n;en a " 06cy)K)l:eHHe pe3yJihTaTOB" CTOHJIO 

npHBeCTH pHCYHOK (cxeMy), B Harna.n;HOH rpacpHqecKOH cpopMe OTpa)l(aIOIIJ;HH sapHa:u;HH B 

CTPYKType KOMnneKca Xoseif.n;h1-fpa66ca, KOTOph1e npe.n;nonara.rroch m y qHTh B pa6oTe . 3TO 

ynpOCTHJIO 6hI .n;na qHTaTena nOHHMaHHe CTpaTerHH )J;HCCepTaUHOHHOro HCCJie)J;OBaHHX H ero 

HOBH3Hhl. 

7) B 3aKJIIOqeHHH no JIHTepaTYPHOMY ofoopy CTOHJIO 6onee qeTKO ccpopMyJIHposaTh rnnoTe3y o 

TOM, KaK :u;enecoo6pa3HOCTh )J;aHHOro .D:HCCepTaIIHOHHOro HCCJie,n:OBaHHX BhITeKaeT H3 TeKyrn;ero 

COCTOXHHa 0611aCTH. 



8) B LlHCceprn11J10HHOH pa6oTe 0Tcyrcrny10T H0Mepa CCDC LlJUI coeL{HHeHHH,

oxaprucrepH30BaHHbIX PCA. TaioKe ,[{JUI rronyqeHHbIX Il0JIHMepoB IlOJIH-64 0TCyrCTBYJOT L{aHHbie

06 HX xapai<TepH3aIIHH ( 3JieMeHTHbIH aHaJIH3, HK-crreKTpbI, CTerreHb Il0JIHMepH3aIIHH,

M0JieKyJUlpH0-MaCC0B0e pacnpeL{eJieHHe H T.n.).

9) B pa6oTe BCTpeqaJOTC.sI HeyL{aqHI,Ie Bblpcl)KeHH.sI H oneqaTKH, HanpHMep: "cemp-MeTaTe3HC",

"Tipouecc H30MepH3aUHH 54 � 55 6bIJI 0ITHCaH C Il0M0IUblO pacqeT0B DFT", "Ha LlPYrHX

M0L{eJibHbIX cy6cTpaTOB" ( CTp. 16 aBrnpeq:>eparn).

______ 

'3TH 3aMeqaHH.sI He BJIH.sIIOT Ha o6mee Il0JI0)l(HTeJibH0e BrreqaTJieHHe OT pa60TbI H 

He 1aTparHBaIOT ee Il0JI0)l(eHH.sI H BbIB0L{bl. 

,l],1-1ccepTaUHOHHOe HCCJieL{0BaHHe AHTOH0B0H AJieKCaHL{pbI CepreeBHbI .sIBJI.sieTC.sI 3aK0HqeHH0H 
HayqHO-KBaJIHq:>HKaIIHOHHOH pa6oTOH, B KOTOpOH C0L{ep)l(HTC.sl H0B0e perneHHe HayqH0H npo6JieMbI 
Il0HCKa 3q:>q:>eKTHBHbIX MeT0L{0B rronyqeHH.sI K0MITJieKC0B THila XoBeHL{bI-fpa66ca, HMeIOme:u Ba)l(H0e 
3HaqeHHe KaK L{JI,SI q:>yHL{aMeHTaJibHOH HayKH, TaK H L{Jl,SI perneHH,SI K0HKpeTHbIX rrpHKJiaL{HbIX 3a,[{aq. 
Pa6oTa C00TBeTCTByeT Tpe6oBaHH,SIM, npe.[{1,.sIBJUleMbIM K L{HCCepTaIIH.sIM Ha C0HCKaHHe yqeHOH CTeneHH 

KaHL{HL{aTa XHMHqecKHX HayK, cornacH0 n.2.2 pa3L{eJia II TIOJIO)l(eHH,SI 0 npHcy)l(L{eHHH yqeHbIX CTerreHeH 

B q:>eL{epaJibHOM rocyL{apcTBeHH0M aBT0H0MH0M o6pa30BaTeJibHOM yqpe)l(L{eHHH BbIC il.lero o6pa3oBaHH.sI 
«PoccHHCKHH yHHBepcHTeT LlP)')l(6b1 HapoLl0B HMeHH TiaTpHca JlYMYM6bD>, yrnep)l(L{eHH0fO YqeHbIM 

C0BeTOM PY,l],H rrpoT0K0JI NQ УС-1 OT 22.01.2024 r., a ee aBT0p, AHTOHOBa AneKCaHL{pa CepreeBHa, 

HeC0MHeHH0, L{OCTOHHa rrp11cy)l(L{eH11.s1 yqeHOH CTerreHH KaHL{HL{aTa XHMHqecKHX HayK no crreUHaJibH0CTH 
1.4.3 OpraHHqecKa.si: XHMH.sl. 

Oq:>HUHaJibHbIH 0nIT0HeHT: 

L{0KTOp XHMHqecKHX HayK, npocpeccop no cneuHaJibH0CTH OpraHHqecKa.si: XHMH,SI, 

BeLlyIUHH HayqHhIH C0TPYLlHHK, 

3aBeL{yIOIUHH Jla6opaTOpHeH opraHHqecKHX H MeTaJIJI-opraHHqecKHx a30T-KHCJI0P0LlHbIX CHCTeM (NQ9) 

<l>fEYH I1HCTHTyr opraHHqecKoH XHMHH HM. H. ,[I,. 3eJIHHCKoro PA 

CyxopyKoB AneKceH IOpbeBHq 29.11.2024 

KoHTaKTHhie L{aHHhie: 

Ten.: +7 (499) 135-53-29; e-mail: sukhorukov@ioc.ac.ru 

CneuHaJibHOCTb, no KOTOpoH Oq:>HUHaJibHbIM onnoHeHT0M 

1ammuetta LlHCceprnu1-1.si:: 
02.00.03 - Opram1qecKa.si: XHMH.sI 

AL{pec MeCTa pa60TbI: 

119991, JleHHHCKHH npocneKT, 4 7, MocKBa 
<l>fEYH I1HcTHTyr opraHHqecKoH XHMHH HM. H. ,[I,. 3eJIHHCKoro PAH, 

Jla6opaTOpH.sI opraHHqecKHX H MeTaJIJI-opraHHqecKHX a30T-KHCJI0P0LlHblX CHCTeM (NQ9) 

Ten.: +7 (499) 135-53-29; e-mail: sukhorukov(mioc.ac.ru 

pernpb yqeH0fO C0BeTa I1HCTHTyra opraHHqecKOH XHMHH HM. H.,l],. 3emrncKoro 




