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Xl1MIDI 


DOl1CK HOBbIX YCTOHql1BbIX MeTaJInOKnaCTepHblx <pparMeHToB pa3nl1qHOrO cTPoeml~ 

npe,lJ;CTaBn~eT Ba)!(HYlO 3a,lJ;aQy KOPAl1HaU;110HHOH Xl1Ml1l1, nocKonbKY, 113Me~~ npl1po,lJ;y 

KaK CaMl1X KnaCTepOB, TaK 11 CB~3bIBalOI.l(l1X l1X <pparMeHToB, MO)!(HO TOHKO HaCTpal1BaTb 

<p11311KO-Xl1Ml1QeCKl1e CBOHCTBa HOBbIX KOOp,lJ;l1HaU;110HHbIX 11 MeTaJInOpraHl1QeCKl1X 

COe,lJ;l1HeHl1H. 3TO B CBOlO OQepe,lJ;b n03BOn~eT nonYQaTb MaTepl1aJIbI, 06na,lJ;alOI.l(l1e 

YHl1KaJIbHbIMl1 CBoHCTBaMl1. 

,[(l1CCepTaU;110HHa~ pa60Ta POraQeBa AneKCaH,lJ;pa BaJIepbeBl1Qa nOCB~I.l(eHa nOIICKY 

HOBbIX nO,lJ;XO,lJ;OB K CIIHTe3Y II IICCne,lJ;OBaHlIlO peaKU;1I0HHOH cnoc06HOCTl1 cynb<pII,lJ;HbIX 

MOHO- II nonlI~,lJ;epHbIX KOMnneKCOB BaHa,lJ;II~, H1I061I~ II TaHTaJIa II, TaKIIM 06Pa30M, 

BbIIlonHeHa B paMKax pellIeHII~ u;eHTPaJIbHOH np06neMbI KOOp,lJ;l1HaU;1I0HHOH XIIMIIII ­

BbI~BneHlIe 3aKoHoMepHocTeH CB~31I cTPoeHIDI II CBOHCTB HOBbIX COe,lJ;IIHeHIIH C nplIpO,lJ;OH 

MeTaJInOB-KOMnneKC006pa30BaTeneH 11 nlIraH,lJ;OB. BbI60p 06beKToB IICCne,lJ;OBaHII~ 

06ycnoBneH C O,lJ;HOH CTOPOHbI aKTYaJIbHOCTblO IICCne,lJ;OBaHIDI KnaCTepHoro ~,lJ;pa {M2(u­

S2)2}, KaK aHaJIOra aKTIIBHoro u;eHTPa 6aKTepIIaJIbHbIX rlI,lJ;pOreHa3 II KaTaJIlITIIQeCKII 

aKTl1BHbIX cynb<pl1,lJ;HO-MOCTIIKOBbIX ,lJ;HMOnII6,lJ;eHOBblx KOMnneKCOB, a C ,lJ;pyroH - nOIICKOM 

HOBbIX <poTOCeHCII6IInII3aTOpOB ,lJ;n.H KaTaJIlITIIQeCKOrO pa3nO)!(eHl1~ BOAbI. ,[(0 nOCTaHOBKII 

,lJ;aHHOH pa60TbI B nlITepaType IIMenlICb nlIllIb orpaHIIQeHHble CBeAeHII~ no CIIHTe3Y 

u;eneBbIX COe,lJ;IIHeHIIH BaHa,lJ;IDI II Hl1061I~, nplIMepbI cynb<pII,lJ;HbIX KOMnneKCOB TaHTaJIa 

http:02.00.01
http:BaHa.l1.HH
http:AJJeKCaH.l1.pa


2 

COCTaBa {Ta2S4} He 6bIJUI orrMCaHbI. B CBjl3M C BbIIIleCKa3aHHbIM, ,L(MCCepTaIJ:MOHHaji pa60Ta 

PoraIIeBa A.B., rrOCBjI~eHHaji rroMcKY CMHTeTMIIeCKMX rrO,L(XO,L(OB . K rrOJIYIIeHMIO 

CPYH,L(aMeHTaJIbHO M rrpaKTMIIecKM 3HaIIMMblX KOOp,L(MHaIJ:MOHHbIX Coe,L(MHeHMM 6e3YCJIOBHO 

aKTYaJIbHa. 

HaYIIHaji HOBM3Ha ,L(aHHOrO MCCJIe,L(OBaHMjI xapaKTepM3YeTCjI CJIe,L(YIO~MMM 

OCHOBHbIMM MOMeHTaMM: aBTopoM pa3pa60TaH BbICoKo3cpcpeKTMBHbIM MeTO,L(OJIOrMIIeCKMM 

rro,L(XO,L( K rrOJIYIIeHMIO IJ:eJIeBblx' COe,L(MHeHMM, OCHOBaHHbIM Ha T~aTeJIbHOM aHaJIM3e 

JIMTeparypHblx ,L(aHHbIX M 3HaHMM OCHOBHbIX 3aKoHoMepHocTeM rrpoTeKaHIDI peaKIJ:MH. B 

XaJIbKOreHM,L(HbIX KJIaCTepax rrepexO,L(HbIX MeTaJIJIOB. Pa3pa60TaHHbIM rro,L(XO,L( rr03BOJIMJI 

Bhl,L(eJIMTb B MH,L(MBM,L(YaJIbHOM BM,L(e M oxapaKTepM30BaTb cTPoeHMe 34 HOBbIX COe,L(MHeHMM, 

CTPyKTYPa 19-rn M3 KOTOPbIX YCTaHOBJIeHa MeTO,L(OM MOHOKPMCTaJIbHOrO 

peHTreHocTPYKTypHoro aHaJIM3a. B pe3YJIbTaTe rrpOBe,L(eHHbIX 3KcrrepMMeHToB HaM,L(eHbI 

YCJIOBMjI rrOJIyqeHMjI KJIaCTepHblx KOMrrJIeKCOB HM06MjI C reTepO-IJ:MKJIMIIeCKMMM N­

,L(OHOPHbIMM JIMraH,L(aMM, JIMraH,L(aMM - rrpOM3BO,L(HbIMM 1,1-,L(MTMOKMCJIOT, a TaIOKe 

CMeIIlaHHOJIMraH,L(HbIX KOMrrJIeKCOB Ha MX OCHOBe. Pa3pa60TaH BbICoKo3cpcpeKTMBHbIM 

crroco6 rrOJIYIIeHMjI-TeTpaTMOBaHa,L(aTOB ~eJIOIIHbIX MeTaJIJIOB. B pe3YJIbTaTe MCCJIe,L(OBaHMjI 

B3aMMO,L(eMCTBMjI rrpOrrMJIaTa oKCOBaHa,L(MjI(V) C reKCaMeTMJI,L(MCMJITMaHOM B rrpMcYTcTBMM 

6M,L(eHTaTHblx JIMraH,L(OB, HaM,L(eHO, IITO COCTaB rrpO,L(YKTOB orrpe,L(eJIjleTcjI rrpMpO,L(OM 

JIMraH,L(OB. BrrepBble rrOKa3aHa B03MO)l(HOCTb MCrrOJIb30BaHMjI MOHHbIX )l(M,L(KOCTeM ,L(JIjI 

rrepeBO,L(a rrOJIMMepHblx KJIaCTepHblx XaJIbKOreHM,L(OB MeTaJIJIOB 5-M, 6-M rpyrrrr B 

KOMrrJIeKCbI HM3KOM jI,L(epHocTM. 

~eTaJIbHO M3YIIeHhl CMHTeTMIIeCKMe oco6eHHocTM XMMMM COe,L(MHeHMH TaHTaJIa C 

MCTOIIHMKaMM CYJIbcpM,L(-MOHa - cepoymepO,L(OM M MOJIeKYJIjlpHOM cepoM. YCTaHOBJIeHO, IITO 

peaKIJ:MjI neHmaKuc(,L(MMeTMJIaMM,L(a) TaHTaJIa C cepoyrJIepO,L(OM rrpMHIJ:MrrMaJIbHO 3aBMCMT OT 

HaJIMIIIDI ,L(OrrOJIHMTeJIbHbIX pe,L(OKC-areHToB. BBe,L(eHMe B ,L(aHHYIO peaKIJ:MIO 

,L(McpeHMJIcpoccpMHa M cepbI rrpMBO,L(MT K 06pa30BaHMIO CYJIbcpM,L(HOrO Ky6aHoBoro KJIaCTepa 

TaHTaJIa [Ta4S4(S2PPh2)6], jlBJIjllO~erOCjI rrepBbIM rrpMMepoM B pjl,L(y CYJIbCPM,L(HbIX 

KOMrrJIeKCOB TaHTaJIa. B pe3YJIbTaTe rrOMCKa CMHTeTMIIeCKMX rrO,L(XO,L(OB HaH,L(eHbI rrpMMepbI 

HOBbIX MHTepecHblx peaKIJ:MM, a MMeHHO peaKIJ:MM IJ:MKJIOMeTaJIJIMpOBaHMjI C 06pa30BaHMeM 

TPeXIIJIeHHOrO MeTaJIJIOIJ:MKJIa co CBjl3blO Ta-C M peaKIJ:MjI paC~errJIeHMjI CBjl3M C=S B 

cepoyrJIepo,L(e C 06pa30BaHMeM B KOOp,L(MHaIJ:MOHHOH ccpepe TaHTaJIa HOBoro JIMraH,L(a 

cKoprrMoHaTHoro TMrra - mpuc(rrMpa30JIMJI)MeTaHTMOJIaTa. 
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C'I'pYKrypa ,lurCCepTaUl-fOHHOll pa60ThI }lBJUleTC}I 06w:enpl1H}lTOll 11 COCTOl1T 113 

BBe,lIeHl1}1, 0630pa JIl1TepaTyphI, 3KCnepl1MeHTaJIhHOll qaCTl1, 06CY)J(,lleHl1}I pe3YJIhTaTOB, 

BhIBO,lIOB 11 Cnl1CKa JIl1TeparyphL 0630P JIl1TeparyphI 3aHl1MaeT nOJIOBl1HY 

,lIl1CCepTaU110HHOll pa60ThI 11 nOCB}lw:eH nO,lIp06HeHllleMY 06CY)K,lIeHl1lO Cl1HTe3a, C'I'pOeHl1}I 

11 peaKU110HHOll CnOC06HOCTl1 nOJIl1.H,lIepHhIX KOOp,lIl1HaU110HHhIX . COe,lIl1HeHl1ll n.HTOll 

rpynnhI TIep110,lIl1qeCKOll Ta6JIl1UhI C Pa3JIl1qHhIMl1 Tl1naMl1 JIl1raH,lIOB 11 npe,lICTaBJI}leT C060ll 

Cl1CTeManrlleCKl1 npOaHaJI11311pOBaHHhIH MaCCl1B JIl1TeparypHhlx ,lIaHHhIX (183 CChIJIKl1) no 

2015 ro,lI BKJIlOql1TeJIhHO. 06cY)K,lIeHl1e pe3YJIhTaTOB COCTOl1T 113 qeThlpeX pa3,lIeJIOB, 

nOCB}lw:eHHhIX XMMl1l1 KOOp,lIl1HaU110HHhIX COe,lIl1HeHl1ll H1106l1}1, BaHa,lIl1.H 11 TaHTaJIa, 

OT,lIeJIhHhIll pa3,lIeJI nOCB.Hw:eH peaKUl1.HM HeOpraHl1lleCKl1X KJIaCTepHhIX nOJIl1MepOB C 

110HHhIMl1 )Kl1,lIKOCT}lMl1, BKJIlOqa.H MO,lIeJIhHhle COe,lIl1HeHl1.H MOJI116,lIeHa 11 BOJIhcppaMa. 

3KCnepl1MeHTaJIhHa}l qaCTh CO,lIep)Kl1T ,lIOCTaTOqHO nO,lIp06HOe Onl1CaHl1e MeTO,lIl1K 

Cl1HTe30B 11 MeTO,UOB l1CCJIe,lIOBaHl1}I nOJIyqeHHhIX COe,lIl1HeHl1ll. B BhIBO,lIaX qeTKO 

CcpOpMyJIl1pOBaHhI nOJIyqeHHhle POraqeBhIM A.B. pe3YJIhTaThL 

He06xo,lIl1MO OTMeTl1Th KOMnJIeKCHhIll no,lIXO,lI aBTopa K BonpocaM l1,UeHTl1cpl1KaUl1l1 

nOJIyqeHHhIX KOMnJIeKCOB. ,[VI}I ,lIOKa3aTeJIhCTBa c'I'poeHl1}1, COCTaBa 11 ql1CTOThI 

nOJIyqeHHhIX COe,lIl1HeHl1H l1CnOJIh30BaHhI peHTreHoc'I'pYKTypHhIll aHaJI113, 3JIeMeHTHhIH 

aHaJI113 (CRN), I1K-CneKTPOCKonl1}l, KP-CneK'I'pOcKOnl1.H, 3JIeKTPoHHa.H cneKTPocKOnl1}l, 

cneK1pocKOnl1}l 5IMP B pacTBope Ha }I,lIpax IH, I3C , 31 p , 93Nb, Macc-cneK1poMeTpl1}l C 

110H113aUl1ell paCnhIJIeHl1eM B 3JIeKTPl1qeCKOM nOJIe (ESI -MS), 3HeprO,lIl1cnepC110HHa}l 

peHTreHOBCKa.H cneK'I'pocKOnl1.H, Ul1KJIl1qeCKa.H BOJIhTaMnepoMe'I'pl1}l. C'I'pOeHl1e 19 

KOOp,lIl1HaU110HHhIX COe,lIl1HeHl1H ,lIOKa3aHO MeTO,UOM MOHOKPl1CTaJIhHOrO 

peHTreHOC'I'pYKTypHoro aHaJI113a, ,lIJI.H HeKoTophlX COe,lIl1HeHl1H ocyw:eCTBJIeH 

peHTreHocpa30BhIll aHaJI113 11 TepMorpaBl1Me1'pl1}1. TIpl1Be,lIeHHhIII KOMnJIeKCHhIH, 

nO,lIp06HhIH aHaJI113 C'I'poeHl1}I ueJIeBhIX KOOp,lIl1HaU110HHhIX COe,lIl1HeHl1H Pa3JIl1QHhIMl1 

MeTO,lIaMl1 06YCJIOBJIl1BaeT ,lIOCTOBepHOCTh Bcex nOJIYQeHHhIX pe3YJIhTaTOB. 

He06xo,lIl1MO oc060 OTMeTl1Th, QTO 60JIhllll1HCTBO Onl1CaHHhIX B pa60Te COe,lIl1HeHl1H 

BaHa,lIl1}I 11 TaHTaJIa 3KC'I'peMaJIhHO QYBCTBl1TeJIhHhI K Kl1CJIOP0,lIy 11 BJIare B03,lIyxa, n03TOMY 

pa60Ta BhITIOJIH.HJIaCh B YCJIOBl1.HX, l1CKJIIOQalOW:l1X KOHTaKT C Kl1CJIOPO,lIOM 11 BJIarOll 

B03.uyxa, C l1CnOJIh30BaHl1eM CTaH,lIapTHOll TeXHl1Kl1 illJIeHKa B aTMoccpepe cyxoro aprOHa. 

XOTeJIOCh 6hI TaK)Ke OTMeTl1Th, QTO Cl1HTeTl1QeCKYIO pa60TY ,lIOnOJIH}lIOT l1CCJIe,lIOBaHl1}1 

nOJIYQeHHhIX COe,lIl1HeHl1ll KaK OnTl1QeCKl1X orpaHl1Ql1TeJIell, cpOTOCeHC11611JI113aTOpOB 
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KaTaJII1TI1L1eCKOrO pa3JIO)l(eHI151 BO)J:bI. B pa60Te rrpe)J:JIO)l(eH crroc06 rrOJIYLleHI151 aMOP<PHOrO 

)J:I1CYJIb<pl1)J:a Hl106l151 rrpl1 TepMO)J:eCTpYKIJ;1111 Tl10KCaHTOreHaTHbIX KOMrrJIeKCOB. I1HTepeca 

3aCJIY)I(l1BaeT 11 LlaCTb pa60TbI, rrOCB5IlI(eHHa51 .5IMP I1CCJIe)J:OBaHI1IO. TaK, B CJIYLlae 

KOOp)J:MHa~I1M LleTblpeX 611)J:eHTaTHbIX JIMraH)J:OB K 51)J:PY {Nb2S4} 4+ MeTO)J:OM .5INIP 

CrreKTPOCKOrrl1M M3YLleHa reOMeTPI1L1eCKa51 1130Mepl151 KOMrrJIeKCOB B paCTBOpe. B pa60Te 

BrrepBble OCYlI(eCTBJIeHbI rrOrrbITKI1 rrpOBe)J:eHM5I .5IMP Ha 51)J:pe 93Nb 11 rrOKa3aHa 

rrpMH~MrrMaJIbHa51 B03MO)l(HOCTb MCrrOJIb30BaHl151 :noro MeTO)J:a )J:JI5I KaLleCTBeHHOrO aHaJIl13a 

CTPOeHI151 KJIaCTepHbIX COe)J:MHeHl1ll HI1061151. 

BbIIIOJIHeHO CJIO)l(HOe, JIOrMLleCKI1 060CHOBaHHOe I1CCJIe)J:OBaHl1e, B xO)J:e rrpOBe)J:eHM5I 

KOTOpOrO )J:I1CCepTaHT rrOKa3aJI ce651 BbICOKOrrpO<peCCMOHaJIbHbIM XMMMKOM, CrrOC06HbIM 

CTaBHTb 11 peIlIaTb CJIO)l(Hble HaYLlHble 3a)J:aLlM. 

TIpI1H~l1rrMaJIbHbIX 3aMeLlaHl1H rro pa60Te HeT. O)J:HaKO He06xo)J:MMO 0603HaLll1Tb 

HeKOTOpble BOrrpOCb1 11 rrO)l(eJIaHl15I, B03Hl1KIlIl1e rrpl1 03HaKOMJIeHl1M C pa60TOll: 

3a)J:aLlM HCCJIe)J:OBaHI151 CTOMJIO 6b1 C<P0PMYJIMpOBaTb B 60JIee 06lI(eM BI1)J:e, 

Harrpl1Mep, 3a)J:aLla 2 M 3 YKa3bIBaIOT KOHKpeTHble peareHTb1 )J:JI5I rronyLleHM5I ~eJIeBb1X 

coe)J:I1HeHI1H, XOT5I ··· B )J:I1CCepTa~110HHOH pa60Te M3YLleHb1 rop(3)J:o 60JIee IlIl1pOKl1e 

)J:l1arra30Hb1 peareHToB. 

TIPM rrpMBe)J:eHI1I1 peHTreHocTpYKTypHb1X )J:aHHbIX, aBTOp He rrpI1BO)J:I1T 3HaLleHl15I 

rrorpeIlIHOCTeH, LITO He Bcer)J:a )J:eJIaeT KoppeKTHb1M cpaBHeHl1e )J:aHHb1X PCA. TaK KaK 

)J:aHHble PCA 51BJIIDOTC5I KJIIOLleBbIMI1 )J:JI5I 06cY)I()J:eHM5I reOMeTpl1L1eCKOrO 11 3JIeKrpoHHoro 

cTPoeHl15I KOMrrJIeKCOB, 6bIJIO 6b1 rrOJIe3Hb1M C)J:eJIaTb K pa60Te rrpl1JIO)l(eHl1e, cO)J:ep)l(alI(ee 

rro):(p06Hb1e KPI1CTaJIJIorpa<pl1L1ecKl1e )J:aHHb1e. 

)]:JI5I p5l)J:a KOMrrJIeKCOB OTCYTCTBYIOT BbIXO)J:b1 ~eJIeBb1X coe)J:I1HeHl1ll. TaK )J:JI5I 

aJIKI1JIKCaHTOreHaTHb1X [Nb2S4(S2COR)4] KOMrrJIeKCOB B 06cY)I()J:eHI1I1 pe3YJIbTaTOB l1)J:eT 

peLlb 06 Y)J:OBJIeTBOpI1TeJIbHb1X Bb1XO)J:ax, a B 3KCrrepl1MeHTaJIbHOll LlaCTI1 ~11<PPb1 

OTCYTCTBYIOT. KaK MO)l(HO 06'b5lCHI1Tb TOT <paKT, LITO )J:JI5I p5l)J:a KOMrrJIeKCOB rrpl1MeH51JIaCb 

xpOMaTorpa<pl1L1eCKa51 OLlI1CTKa, a B 60JIbIIIl1HCTBe CJIYLlaeB rrpOCTO rrepeKpI1CTaJIJII13a~l15I? 

B pa60Te 06cY)I()J:aeTC5I B03MO)l(HOCTb I1CrrOJIb30BaHl15I rrOJIYLleHHb1X KOMrrJIeKCOB 

H11061151 C reTepO~I1KJII1L1eCKllMI1 JIl1raH)J:aMI1 B KaLleCTBe reTepOreHHb1X <pOTOKaJII1TI13aTOpOB 

paClI(errJIeHl15I BO)J:bI C Bb1)J:e,JIeHl1eM BO)J:opO)J:a. TIPI1 3TOM KOMrrJIeKCb1 COp6MpOBaJIl1 Ha 

)J:110KCI1)J:e THTaHa. KaKI1M 06pa30M 6b1JIl1 OXapaKTepl130BaHb1 rM6pl1)J:Hb1e MaTepl1aJIb1? KaK 
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,n:OKa3bIBa.rnr B KaKOM BII,n:e II B KaKoH KOHueHTpaUlI1I IIcCJIe,n:yeMble coe,n:IIHemUI 

COp6IIPOBaJIIICb Ha OKCII,n:e TIITaHa? 

B pa60Te rrOJIyqeHa ceplI» reTepOJIerrTlIqeCKIIX KOMrrJIeKCOB HII061I» C N- II S­

,n:OHOPHbIMII JIlIraH,n:aMII, o,n:HaKO 1I3-3a HII3KOH pacTBoplIMOCTII B CTaH)xapTHbIX 

OpraHlIqeCKIIX paCTBOplITeJI»x IIX MOHOKpIICTaJIJIbI BblpaCTIITb He y,n:aJIOCb, a crpoeHlIe 

6bIJIO ,n:OKa3aHO JIIIIIIb MeTO,n:OM Macc-crreKrpOMeTplIlI C 3JIeKrpopaCrrbIJIIITeJIbHOH 

IIOHII3aUlIeH. O,n:HaKO 1I3BeCTHo, qTO 3TOT MeTO,n: He »BJI»eTC» KOJIlIqeCTBeHHbIM. 

OCYIIIeCTBJI»JIIICb JIll rrorrbITKII IICrrOJIb30BaHII» 5£MP-crreKTpOCKorrlIlI ,n:JI» YCTaHOBJIeHII» 

crpoeHH» 3Toro KOMrrJIeKca? 

Ha crp. 89 aBTop rrplIBo,n:IIT Ta6JIIIUY rrOJIOC KOJIe6aHII» CB»3eH cepoco,n:ep)KaIIIIIX 

JIlIraH,n:OB B MK crreKrpax KOMrrJIeKCOB HII06H» C S-,n:OHOPHbIMII JIlIraH,n:aMII. I10JIO)KeHlIe 

3TIIX KOJIe6aHIIH c,n:BlIraeTC» rrplI 1I3MeHeHIIII rrpIIpO,n:bI JIlIraH,n:OB, qTO 06YCJIOBJIeHO 

1I3MeHeHIIeM rrpOqHOCTII cooTBeTcTBYIOIIIIIX CB»3eH. I10JIe3HO 6bIJIO 6bI BHeCTII B pa60ry 

o6cY)K,n:eHlIe 3TliX ,n:aHHbIX. 

- B ,n:IICCepTaUIIII BcrpeqaIOTC» OrreqaTKII II Hey,n:aqHble Bblpa)KeHII», HO rrplI 3TOM IIX 

KOJIlIqeCTBO MIIHIIMaJIbHO. TaK, HarrplIMep, Ha crp. 46 OIIIII6oqHO YKa3aH 1797 ro,n: (cCbIJIKa 

81), B KOMrrJIeKCe (Et4N)Nb2S4(NCS)g rrporryIIIeHa 4 (crp. 71), B orrlIcaHlI1I ClIrHaJIOB I1MP 

CJIe,n:yeT YKa3bIBaTb OTHOCIITeJIbHYIO IIHTerpaJIbHYIO IIHTeHCIIBHOCTb, crp. 106 HarreqaTaHa 

2 pa3a II T,n:. 

3aMeqaHII» HOC»T qaCTHbIH xapaKTep II He BJIII»IOT Ha o6Il(ee rrpeKpaCHoe 

BrreqaTJIeHlIe 0 pa60Te. 

I10JIyqeHHble rrplI BbIIlOJIHeHlI1I pa60TbI OCHOBHble pe3YJIbTaTbI rrpOIIIJIII umpoKyIO 

arrpo6aUIIIO KaK B HayqHOH rreqaTII ( orry6JIIIKOBaHo 7 CTaTeH B 1I3,n:aHH»X, 

peKOMeH.LJ:OBaHHblx BAK, 1I3 KOTOPbIX 3 - 3a py6e)KOM), TaK II B MaTeplIaJIaX POCCIIHCKIIX II 

Me)K.LJ:YHapo,n:HbIX KOH¢epeHUIIH (6 Te3IICOB ,n:OKJIa,n:oB). ABTope¢epaT ,n:IICCepTaulIlI 

rrOJIHOCTbIO orpa)KaeT co,n:ep)KaHlIe rrpoBe,n:eHHoro IICCJIe,n:OBaHII». 

I10JIyqeHHble pe3YJIbTaTbI MO)KHO peKoMeH,n:oBaTb ,n:JI» IICrrOJIb30BaHH» B HayqHblX 

ueHrpax, pa60TaIOIl(lIx B 06JIaCTII Koop,n:IIHaUIIOHHoH XlIMIIII KJIaCTepHblx CIICTeM: 

MHCTlIryT o6IIIeH II HeOpraHlIqeCKOH XIIMIIII lIM. H.C. KYPHaKOBa PAH (r. MOCKBa), 

MHCTIITYT 3JIeMeHTOOpramrqeCKOH XIIMIIII lIM. A.H. HeCMe»HOBa P AH (r. MOCKBa), 

MHCTIITYT OpraHlIqeCKOH XIIMIIII lIM. H.,[(. 3eJIIIHCKOro PAH (r. MOCKBa), POCCIIHCKIIH 

XIIMIIKO-TeXHOJIOrlIqeCKlIH YHIIBepCIITeT lIM. ,[(.M. MeH,n:eJleeBa (r. MOCKBa), Ka3aHCKlIH 
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fOCY.LJ:apCTBeHHbIH YHl-lBepCI1TeT, HHCTI1TYT OpraHR4eCKOH 11 cpl13R4eCKOH XI1MI1I1 11M. A.E. 

Ap6y30Ba (r. Ka3aHb), CaHKT-TIeTep6yprcKllH f ocy.LJ:apCTBeHHbIH Y HI1BepCI1TeT, 

f ocy.LJ:apCTBeHHbIH Y HI1BepCI1TeT, f ocy.LJ:apCTBeHHbIH XI1MI1KO­

TeXHOJIOrl1qeCKllH YHI1BepCHTeT (r. HBaHOBO), POCCI1HCKllH YHI1BepCI1TeT ,lWY)l(6bI 

HapO.LJ:OB (r. MOCKBa), POCTOBCKI1H fOCY.LJ:apCTBeHHbIH YHI1BepCI1TeT. , 

Pe3IOMI1pYjl BbIllIeI13JIO)l(eHHOe, CJIe.LJ:yeT 3aKJIIOq11Tb, qTO .LJ:I1CCepTa~110HHajl pa60Ta 

POraqeBa A.B. rrpe.LJ:CTaBJIjleT C060H 3aKOHQeHHYIO HayQHO-KBaJIl1cpI1Ka~l1oHHYIO pa6oTY, 

rrpl1 BbIIlOJIHeHl111 KOTOPOH pa3pa60TaHbI cpYH.LJ:aMeHTaJIbHble 3aKoHoMepHOCTI1, I1MeIOw:ee 

cyw:ecTBeHHoe 3HaQeHI1e .LJ:JIjI Pa3BI1Tllj{ TeOp1111 peaK~110HHOH crroco6HoCTI1 11 cTPoeHI1j1 

MOHO- 11 rroJII1j1.LJ:ePHbIX KJIaCTepOB rrepeXO.LJ:HbIX MeTaJIJIOB 5 rpyrrrrbI TIepI10.LJ:I1QeCKOH 

Ta6JII1~bI. Pa60Ta BbIIIOJIHeHa Ha BbICOKOM ypoBHe, rro aKT)'aJIbHOCTI1 rrOCTaBJIeHHOH 

3a.LJ:aQI1, HOBI13He 11 .LJ:OCTOBepHOCTI1 rrOJIYQeHHbIX pe3YJIbTaTOB rrOJIHOCTbIO COOTBeTCTByeT 

BceM TPe60BaHI1j1M, rrpe.LJ:'bjlBJIjleMbIM BAK K KaH.LJ:I1.LJ:aTCKI1M .LJ:I1CCepTa~I1j1M, cooTBeTcTByeT 

rr . 9 «TIOJIO)l(eHllj{ 0 rrOpjl.LJ:Ke rrpl1cY)l(.LJ:eHI1j1 YQeHbIX cTerreHeH», YTBep)l(.LJ:eHHOrO 

rrOCTaHOBJIeHl1eM TIpaBI1TeJIbCTBa POCCI1HCKOH <l>e.LJ:epa~1111 .M~ 842 OT 24 CeHTjl6pjl 2013, a 

aBTop pa60TbI - POraQeB AJIeKCaH.LJ:p BaJIepbeBI1Q - 3aCJIY)l(I1BaeT rrpl1cY)l(.LJ:eHllj{ I1CKOMOH 

YQeHOH CTerreHI1 KaH.LJ:I1.LJ:aTa XI1MI1QeCKI1X HayK rro Crre~l1aJIbHOCTI1 02.00.01 

OT3bIB o6cY)l(.LJ:eH 11 YTBep)l(.LJ:eH Ha 3aCe.LJ:aHI1I1 CeK~1111 «<l>113I1KOXI1MI1j1 HaHO- 11 

cyrrpaMOJIeKYJIjlpHbIX CI1CTeM» YQeHOrO COBeTa H<l>X3 PAH (rrpoTOKOJI .N26.anl2Majl 2015 

r.). 
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