
OT3hiB 

Ha aBTope<l>epaT ;:urccepTau;HH <l>mmnnoaa Onera AHJJ:peeBHtia «BOJJ:OpOJJ:Hbie CBSI3H rHJJ:PHJJ:OB 

nepeXO,IJ;HbiX MeTaJIJIOB H 3JieMeHTOB fJiaBHbiX rpynn: npHpOJJ:a B3aHMO,IJ;eHCTBHSI H yqaCTHe B 

peaK[(HSIX nepeHOCa npOTOHa», npe)J;CTaBJieHHyiD Ha COHCKaHHe yqeHOH CTeneHH ,IJ;OKTOpa 

XHMHlfeCKHX HaYK no cne[(HaJibHOCTSIM 02.00.04 - <l>H3HtieCKaSI XHMHSI H 02.00.08- XHMHSI 

3JieMeHTOOpraHHtieCKHX COe,IJ;HHeHHH 

.ll:HccepTau;HOHHaSI pa6oTa Onera AHJJ:peeBHtia <l>HJIHnnoaa nocBSII[(eHa paccMoTpeHHIO 

BOnpOCOB, Jie)l(ai[(HX B O)J;HOH H3 HaH6onee aKTYaJibHbiX o6JiaCTeH 3JieMeHTOOpfaHHtieCKOH XHMHH, -

npo:o:eCCaM fH)J;pHpOBaHHW,IJ;efH)J;pHpOBaHHSI, nepeHOCa npOTOHa H BbiCB060)l()J;eHHSI BO)J;OpO)J;a C 

noMOI[(biO MeTaJIJIOKOMnneKcoa. IToMHMO <l>YHJJ:aMeHTaJibHoro HHTepeca K TaKHM npo:u:eccaM, He 

Bbl3biBaiOI[(aSI BOnpOCOB aKTyaJibHOCTb TeMaTHKH pa60Tbl onpe,~J;eJISieTCSI eme H ee npaKTHtieCKOH 

3HatiHMOCTbiO, T.K. pa3JIHlfHbie fH)J;pH)J;bl 3JieMeHTOB fJiaBHbiX rpynn, B T.lf. fH)J;pHJJ:bl 6opa, SIBJISIIOTCSI 

nepcneKTHBHbiMH CHCTeMaMH )J;JISI XpaHeHHSI H nonyqeHHSI BO)J;OpO)J;a. 0,7J;HOH H3 fJiaBHbiX 3a,IJ;alf 

pa6oTbi 6bmo nocTpoeHHe c noMOI[(biO MK cneKTpOCKOnHH H KBaHTOBO-XHMHtieCKHX MeTOJJ:OB 

)J;eTaJibHOH MO,IJ;eJIH 3JieMeHTapHbiX npO[(eCCOB o6pa30BaHHSI ,IJ;HBOJJ:OpOJJ:HbiX CBSI3eH, nepeXO,IJ;a 

npOTOHa B HHX H Bbl,lJ;eJieHHSI MOJieKyJISipHOfO BOJJ:OpO)J;a. CTpyKTypa, npo<l>HJIH nYTeH peaK[(HH H 

KHHeTHKa npO[(eCCOB paCCMaTpHBaJIHCb )J;JISI IIIHpOKOfO Ha6opa MOJieKyJISipHbiX CHCTeM. 

CTeneHb o6ocHoBaHHOCTH H HOBH3Hbi pe3yJibTaTOB uenecoo6pa3HO paccMoTpeTb no 

pa3JJ:eJiaM ocHOBHoro co,~J;ep)l(aHHSI pa60Tbi. B nepaoM pa3nene Ha npHMepe KOMnneKcoa BH4- AIH4-

H GaH4- C pa3JIHlfHbiMH JlOHOpaMH npOTOHa nOKa3aHa npHMeHHMOCTb ,lJ;JISI )J;HBOJJ:OPOllHbiX CBSI3eH 

E - H-·-H- QR CTpyKTypHbiX, reoMeTpHtieCKHX H cneKTpaJibHbiX (MK) KpHTepHeB, Bbipa60TaHHbiX 

paHee )J;JISI aHaJIH3a COe,IJ;HHeHHH C « KJiaCCHtieCKHMH» BOJJ:OpOJJ:HbiMH CBSI3SIMH. IJpoaHaJIH3HpOBaHbl 

TOnOJIOfHlfeCKHe OC06eHHOCTH 3JieKTpOHHOH nJIOTHOCTH KOMnJieKCOB, BJIHSIHHe nOJISipHOCTH Cpellbl 

H 3<l><l>eKTbl KOOnepaTHBHOCTH (JJ:JISI KOMnJieKCOB COCTaBa 1 :2). Y CTaHOBJieHHbie 3aKOHOMepHOCTH 

HCnOJib3yiDTCSI llaJiee Ha npOTSI)l(eHHH pa60Tbl H , no BCeH BH)J;HMOCTH, MOfYT 6b1Tb 06061[(eHbl Ha 

6onee illHpOKHH Ha6op rHllPHllHbiX aK[(enTOpOB npOTOHa. BTOpOH pa3lleJI nOCBSII[(eH KOHKypeH[(HH 

Me)l()J;y fH)J;pHJJ:HbiMH H « KJiaCCHtieCKHMH» aK[(enTOpaMH npOTOHa B COCTa.Be O)J;HOfO KOMnJieKCa. 

PaccMoTpeH pSIJJ: KOMnJieKcoa, HMeiOI[(HX KaK Heno,~J;eJieHHyro napy Ha a ToMe a30Ta rpynnbi CN, TaK 

H 6opmJJ:pHJJ:HbiH <l>parMeHT (B T .lf. HOHafHJlpO-KJI030-,7J;eKa6opaTHbiH). I10Ka3aHa Ba)l(HOCTb 

3HTpOnHHHOfO <l>aKTOpa B onpe,~J;eJieHHH nOJIO)l(eHHSI paBHOBeCHSI Me)l()J;y KOMnJieKCaMH THna N···HQ 

H BH- ··HO. TpeTHH pa3nen nepeKJIHKaeTcSI no nocTaHOBKe 3aJJ:atiH H no nonytieHHbiM pe3yJibTaTaM c 

nepBbiM, HO fJiaBHbiM 06oeKTOM HCCJie)J;OBaHHSI Bbi6paH TpHMeTHJiaMHH aJiaH. l1HTepeCHOH 

OC06eHHOCTbiO paCCMOTpeHHOH CHCTeMbl SIBJISieTCSI B03MO)l(HOCTb KOHKypeHTHOfO o6pa30BaHHSI 

KOMnJieKcoB THna Al · ··O. TaK)Ke noKa3aHO, tiTO c rpynnoif - NH2 3aMemeHHoro aHHJIHHa anaH 



o6pa3yeT :QHKJmqecKHe KOMIIJieKcbr c .n:syWI 3KBHBarreHTHbiMH .n:Hso.n:opo.n:HhiMH CB5!35IMH AlH- · · HN. 

B qeTBepTOM pa3.n:ene 3aTparHsaeTC5! sonpoc 6mpypKaTHbiX so.n:opo.[(HbiX CB5!3eii, Kor.n:a ROH .n:oHop 

npOTOHa o6pa3yeT BO.[(OpO.[(Hbie CB5!3H O.[(HOBpeMeHHO C fH.[(pH.[(OM MeTaJIJia (MH) H C HeiTO.[(eJieHHOH 

napoii Ha d-op6HTaJIH MeTarrna. BIDKHbiM npe.n:cTaBJI5IeTC5! pe3yJibTaT, qTo 3aceneHHOCTH <l>opM 

OH··-HM H OH-··M xoporno KoppenHpJ'IOT c pacqeTHbiMH seJIHqH:HaMH .n:oHHpOBaHH5! <JMH---+cr *oH H 

<JM:---+cr * OH H C BeJilfqH:HaMH nepeKpbiBaHH5! COOTBeTCTB}'IOII(HX op6HTaJieif (B 6oJiee 061I(eM BH.[(e 

3TOT sonpoc paccMaTPHBaeTC5! B rnecToM pa3.n:ene). 3KcnepHMeHTaJibHO, sonpoc paccMaTPHBaeTc5! 

Ha npHMepe rH.n:pH.n:Horo KOMnJieKca nnaTHHbi c TPH.n:eHTaTHbiM NNC-nHraH.n:oM. 

IilJ:Tbrn pa3LleJI ITOCB5III(eH npOTOHO.[(OHOpHbiM CBOHCTBaM fH.[(pH.[(OB Mo H W B KOMITJieKCax 

BH.n:a CpM(C0)3H . ITo aHarromH c npe.n:hmym:HMH pa3.n:enaMH noKa3aHO, qm .[(JI5I so.n:opo.n:HbiX 

MOCTHKOB MH·· ·X npH yseJIH:qeHHH npO~OCTH KOMTIJieKCa BbiiTOJIH5IIOTC5! THTilfqHbie 

3aKOHOMepHOCTH H3MeHeHH5! Me)l(aTOMHbiX paCCT05IHHH H cneKTparibHbiX napaMeTPOB, xapaKTepHbie 

.[(JI5I «KJiaccH:qecKHX» so.n:opo.n:HbiX CB5!3eii. OcHosoii 3a.n:aqeif rnecToro pa3nena 6biJIO Hccne.n:osaHHe 

Ha pg.n:e npHMepos, B T.q. CpM(C0)3H, nepenoJI5IpH3a:QHH CB5!3H MH npH o6pa3oBaHHH 

MeTarrJIOKoMnJieKcoM H MOJieKynoii XH Me)I(MoJieKyJI5IpHbiX HeKosarreHTHbiX B3aHMo.n:eiicTBHii 

pa3Hoii npHpO.ll:b! (MH-··HX, MH-·.X, M···X). I1o.n:po6Ho paccMoTpeHbi sapHaHTbi 3JieKTpOHHoro 

.[(OHHpOBaHH5!, npHBO.[(}III(He K nepeHOCy npOTOHa K fH.[(pH.[(HOMY JIHfaH.n:y, K npOTOHHpOBaHHIO 

aTOMa MeTaJIJia, K ,[(eTipOTOHHpOBaHHIO fH.[(pH.[(a MeTaJIJia, K nepeHOCY fH.[(pH.[(a K IGICJIOTe JlbiOHCa. 

0TMeqeHO, qTo B cnyqae CpM(C0)3H 3JieKTPOHHa5! TIJIOTHOCTb CMell(eHa B CTOpOHY MeTarrJia, HO 

JiefKO nepepacnpe.[(eJI5IeTC5! npH o6pa30BaHHH .[(OllOJIHHTeJibHbiX B3aHMO.[(eHCTBHH C OCHOBaHH5IMH 

HJIH c KHCJIOToii JlhiOHca. B ceLlbMOM pa3nene no.n:po6Ho paccMaTpHsaeTc5! 3HepreTHqecKHii 

npo<l>HJib peaK:QHH nepexo.n:a npoToHa (.n:enpoTOHHpOBaHHe m.n:pH.n:a MeTarrna) B KOMnneKcax 

CpM(C0)3H c ocHosaHH5IMH B pa3JIHqHbiX pacTsopHTengx. ITpe.n:Jio)l(eHa o6m:ag cxeMa nepexo.n:a 

npOTOHa H Haif.n:eHbi BbiCOTbi 3HepreTH:qeCKHX 6apbepOB. 

B BOCbMOM pa3LleJie, C yqeTOM TIO.[(XO.[(OB, Bbipa6oTaHHbiX B pa3.[(eJiax 4-7, npe.[(CTaBJieHbi 

pe3yJibTaTbi Hccne.n:osaHH5! MexaHH3Ma nepexo.n:a npoToHa B KOMnJieKcax BH4- Al~- H Ga~- H 

TPHMeTHJiaMHH arraHa c pa3JIHqHbiMH .n:oHopaMH npoToHa. I1o.n:po6Ho paccMoTpeHbi B03MO)I(Hbie 

HHTepMe.n:HaTbi H npo.n:yKTbi peaK:u;Hii, Haii.n:eHhi CTPYKTYPbi nepexo.n:HbiX cocT05IHHii H BbiCOTbi 

6apbepos. PaccMOTPeHo nocne.n:osaTeJibHOe .n:enpoTOHHpOBaHHe BH4- c o6pa30BaHHeM 

arrKoKcH6opaToB [(RO)nBH4-nr (n = 1-4). O.n:Hoii H3 BIDKHbiX oco6eHHOCTeii 3Toii qacTH pa6oTbi 

5IBJI5IeTC5! paCCMOTPeHH:e 3<l><l>eKTOB KOOnepaTHBHOCTH B KOMITJieKCax C :u;enoqKQH BO.[(OpO.[(HbiX 

CB5!3eii THna E- H ···H- O· ··H- 0 . HaKoHe:u;, paccMaTpHBaiOTC5! 3HepreTHqecKHe npo<l>HnH nyTH 

peaK:QHH nepeXO.[(a npOTOHa B .[(H6opaTHbiX KOMTIJieKCax Me.[(H. 

lieB5!TbiH pa3LleJI TIOCB5III(eH npo:u;eCCaM npOTOH-.[(eHTepHeBOfO 06MeHa B fH.[(pH.[(ax. KaK H B 

ocTarrbHbiX pa3nenax, onpe.n:eneHHe MeXaHH3Ma o6MeHa noTpe6osarro npHMeHeHH5! 



3 • nepH:'.reiiTa:ThHOii HK n el'l.-rpocKomm H KBaHTOBo-~exaHH"'ecKoro ~o,.le.:mpoBaHIDI . H ,.l.TII 

r H,LJ;pH,ll;OB rrepeXO)UfbiX MeTaJIJIOB H .ll:JUI r:u,n:p:u,n:OB :meMeHTOB rJiaBHbiX rpyrrrr IIOKa3aHO 
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cymecTBOBaHHe rrepeXO.ll:HOrO COCTO.SIHH.SI CO CTpOeHHeM T] -Hz. 

B u:enoM aBTopoM rrpe,n:JIO)I(eHhi :u pa3BHThi TeopeTHtiecK:ue MeTO.ll:hi aHaJIH3a crpyKTYPHhiX :u 

CIIeKrpaJibHbiX CBOHCTB KOMIIJieKCOB C ~aCTHeM r:u,n:p:u,n:OB, B T.q. C .ll:HBO.ll:OpO,n:HOH CB.SI3bl0, a TaK)I(e 

COOTBeTCTBYJOmHX rrepeXO.ll:HbiX COCTO.SIHHH H peaKU:HH Bbi,n:eJieHH.Sl MOJieKyJUipHOrO BO,n:opo,n:a. 

11pe,n:CTaBJUieTC.SI, qTo pa3pa6oTaHHbie IIO.ll:XO.ll:bl HMeiOT o6mYJO rrp:uMeHHMOCTb H MOryT 

HCIIOJib30BaTbC.SI IIpH pa6oTe C IIIHpOKHM Ha6opOM CHCTeM, BbiXOMmHM 3a rrpe,n:eJihi 

paCCMOrpeHHbiX B pa60Te KOMIIJieKCOB. XoqeTC.SI OTMeTHTb CHCTeMaTHqHOCTb IIO.ll:XO.D:a aBTOpa K 

Boi6opy MaTep:uana :u K CTPYKType ero H3JIO)I(eHH.SI. K HecoMHeHHhiM .n:ocTOHHCTBaM pa6oThi cne,n:yeT 

OTHecT:u rrocTo»HHoe cpaaHeH:ue TeopeT:uqecKHx pe3yJioTaTOB c 3Kcrrep:uMeHTOM: HK 

CIIeKrpOCKOIIH.SI HCIIOJio3yeTC.SI aBTOpOM H KaK HCTOqHHK HOBbiX 3a,n:aq .ll:JUI TeopeT:uqecKOrO aHaJIH3a 

H KaK MeTO.ll: rrpoaepKH TeopeT:uqecKH IIOJI~eHHbiX 3aKOHOMepHOCTeH. Pa6oTa BbiiiOJIHeHa Ha 

BbiCOKOM Ha~HOM ypOBHe, LlOCTOBepHOCTb H HOBH3Ha IIOJI~eHHbiX pe3yJioTaTOB He Bbi3bffiaiOT 

COMHeHHH. Pe3yJioTaTbi HCCJie,n:oBaHHH orry6JIHKOBaHbi B Be,n:ym:ux )l(ypHanax C BbiCOKHMH HMIIaKT 

<l>aKTOpaMH. 11paKT:UqeCKa.SI 3Haq:UMOCTb pa60Tbi COCTOHT B B03MO)I(HOCTH IIpHMeHeHH.SI IIOJI~eHHbiX 

3aKOHOMepHOCTeH .ll:JUI rrpe,n:CKa3aHH.SI H aHaJIH3a CBOHCTB r:u,n:pH,n:HbiX CHCTeM xpaHeHH.SI BO,n:Opo,n:a. 

Ha ocHOBaHHH BbiiiieH3JIO)I(eHHoro MO)KHO cq:uTaTJ>, qTo no aKTyaJI~>HOCTH paccMoTpeHHhiX 

rrpo6JieM, Ha~HOH HOBH3He, CTerreHH ,n:OCTOBepHOCTH H o60CHOBaHHOCTH OCHOBHbiX IIOJIO)I(eHHH H 

Bhmo.n:os, .n::uccepTau::u» O .A. <l>:un:urrrroaa cooTBeTCTByeT Tpe6oaaHH.SIM «11oJIO)KeHH.SI o rrop»,n:Ke 

rrp:ucy)l(.ll:eHH.SI ~eHJ>IX cTerreHeH», YTBep)l(.ll:eHHOro rrocTaHOBJieH:ueM ITpaa:uTeJibCTBa Pocc:u:H:cKo:H: 

<l>e,n:epaU:HH OT 24 CeHT.SI6p.SI 2013 r . N2 842, B TOM q:ucJie IIII. 9-14 110JIO)KeHH.SI, B qacTH COHCKaHH.SI 

~eHOH CTeiieHH .ll:OKTOpa HayK H MO)I(eT paCCMaTpHBaTbC.SI KaK pa60Ta, HMeiOma.SI cymecTBeHHOe 

3HaqeHHe .ll:JUI pa3BHTH.Sl XHMHH 3JieMeHTOOpraH:uqeCKHX coe,n::UHeHHH H <l>H3HqeCKOH XHMHH. ABTOp 

pa6oThi, O .A . <l>:un:urrrroa, HecoMHeHHO, 3acny)I(HBaeT rrp:ucy)l(.ll:eHH.SI eMy ~eHo:H: cTerreH:u ,n:oKTopa 

XHMHqecKHX HaYK ITO CIIeiJ;HaJibHOCT.SIM 02.00.04 - <l>H3HqeCKa.SI XHMH.SI H 02.00.08 - XHMH.SI 

3JieMeHTOOpraH:UqecKHX coe,n::UHeHHH. 
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