
OT3L1B 

oqnuU,fanbHOrO OnnOHeHTa Ha tlMCCepTaUMOHHYI{) pa60TY <1>apaoHoBa MaKCMMa AneKCeeBHl-Ia 

Ha TeMY "AHMOHHble M aHMOH-patlMKaJIbHble COetlMHeHM5I <pTaJIOUMaHYIHOB: CMHTe3, CTpYKTypa, 

CBOHCTBa", npetlCTaBneHHOH Ha COMCKaHMe yqeHOH CTeneHM KaHtlMtlaTa XM~..mqeCKMX HayK no 

cneUHanbHOCTH 02.00.04 - <pH3HqeCKa5i XMMyHI 

OpraHMqeCKMe MoneKynbl M MaTepMaJIbl Ha MX OCHOBe, 06natlal{)mMe 

MarHMTHblMM a TalOKe cnOCOOH K B3alMM[0}l,eHICTB C 

BMtlHMOro, ym,Tpa<j)l1oneToBoro 11 6m·f)KHerO tll1am130Ha, npHo6peTal{)T Bce 60nbllIee 

3HaqeHMe B cOBpeMeHHoH o MaTepMaJIaX M CMeJKHbIX TeXHOnorH5iX, HaXOtl5i npHMeHemle B 

CBeTOtlMOtlOB, TpaH3MCTOPOB, OpraHHqeCKMX nonynpOBOtlHHKOB, ceHcopOB, 

tlJHI YCTPOHCTB npe06pa30BaHH$I H 

3neMeHTOB H T.tl. Oc060e MeCTO CpetlM OpraHM'-leCKHX xPOM0<P0POB 3aHMMal{)T npetlCTaBHTenH 

0611lHpHOrO Knacca MaKpOUMKllMqeCKHX MoneKyn, nocTpoeHHbIx H3 OCTaTKOB nHppona M ero 

nop<pMpMHbl, M MX MHorOqMCneHHble aHaJIOrM M MeTannOKOMnneKCbI. 

HanMqMe 1t-CMCTeMbI B tlaHHbIX coetlHHeHM5IX 

3HaqMTenbHoro KOnHqeCTBa petlOKC-aKTMBHbIX <j)OPM, KOTopble 06paTHMO MoryT 6bITb nonyqeHbl KaK 

XMMMqeCKH, TaK M 3neKTpOXMMM'-!eCKM. PaHee 6blno 'ITO OKMcneHHble, KaTMOH­

patlMKaJIbHble <pOpMbl <pTanOUMaHMHOB, 06natlal{)T MeTannMyeCKOH npOBOtlMMOCTbl{) M He06bP-IHbIMM 

MarHMTHbIMM CBoHcTBaMM. B TOJKe BpeM5i BOCCTaHOBneHHble CPOpMbI <pTaJlOUMam!HOB tlO CMX nop 

OCTal{)TC5I npaKTMyeCKM HeM3YQeHHbIMM, B CB5I3M C OTCYTcTBMeM Ytl06HblX MeTOtlOB MX CMHTe3a M 

HM3KOH YCTOHqMBOCTbl{) no cpaBHeHHI{) C HeHTpaJIbHbIMM M KaTMOHHbIMH cpopMaMH. B CB$l3H C 

3THM ueJlb tlaHHOH 3aKJIl{)qal{)ma5lC$I B nOMCKe CMHTeTMqeCKMX nOtlXOtlOB K nonyyeHMI{) 

BOCCTaHOBJIeHHbIX <pTallOUMaHMHOB MX MeTanllOKOMnneKCOB, MX B 

MOHOKpMCTallnHqeCKOM BMtle C tlaJIbHeHIlIMM M3Y4eHMeM OnTMtIeCKI1X M MarHHTHbIX 

6e3ycnoBHo, aKTYaJIbHOH. Pa3pa60TKa 3Toro HanpaBneHM$I B XMMMM cpTaJIOUMaHMHOB 

tlJl5I c03tlaHH5I HOBblX npOBOtl5l111MX M MarHMTHbIX MaTepManoB. 

HOBM3Ha tlMCCepTaUMOHHOH pa60Tbl HeocnopMMa M xapaKTepM3yeTc5I ClletlYl{)lllMMM 

OCHOBHblMM MOMeHTaMM: 

B tleram,HO M3Y4eHb! M, KaK pa3pa60TaHb! CHHTeUP-IeCKMe nOtlXOtlbl K 

HOBblX TMnOB <j)TanOUMaHMHOB MeTallllOB aHMOHHbIX, coneH, 

reTepOMeTaJlJlM4eCKMX cMellIaHHOJlMraHtlHblx KOMnneKCOB MeTannocpTanOUMaHMHOB. I13MeHeHMe 

paCTBopMMOCTM BOCCTaHOBneHHblX <j)OpM B opraHM4ecKMx pacTBopMTeJI5iX no cpaBHeHMI{) C 
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HeHTpMhHhJMH MOJleKYJlaMH n03BOJlHJlO BhJAeJlHTh L(eJ1eBhle COeAHHeHHH B HHAHBHAYMhHOM BHAe. 

TlUaTeJ1hHO nOAo6paHHhle YCJ10BHH BhlpalUHBaHHH MOHOKpHCTaJ1JlOB L(eJleBhlX COeAHHeHHH, 

n03BOJlHJlH BhIAeJlHTh H OXapaKTepH30BaTh MeTOAOM MOHOKpHCTaJlhHOrO peHTreHOCTpYKTypHOrO 

aHMH3a CTPYKTYPhJ HOBblX coe)l,HHeHHH ¢TMOL(HaHHHOB. PeHTreHOCTPYKTYPHhle HCCJleAOBaHHH 

nOKa3aJlH, LITO B BOCCTaHOBJleHHhIX ¢OpMaX, TaKiKe KaK H B OKHCJleHHhIX ¢TaJlOL(HaHHHaX, 

¢TMOlI,HaHHHOBhle MaKpOIJ.HKJ1hl ynaKoBhIBaIOTCH B CTOnKH HJlH CJ10H. 

npOIJ.eCC BOCCTaHOBJleHHH 3aBHCHT KaK OT npHp0)l,bl MeTaJlJla-KOMnJleKC006pa30BaTeJlH, TaK H 

OT npHpO)l,hl HCnOJlb3yeMoro B pa60Te BOCCTaHOBHTeJlH. TaK, BO ¢TaJlOIJ....!aHHHaX iKeJle3a(II) 

BOCCTaHOBJleHHe npOTeKaeT HCKJII04HTeJlbHO no aTOMY iKeJle3a, B OTJlH4HH OT CB060)l,HbIX OCHOBaHHH 

H KOMnJleKCOB Cu(lI), Ni(II), Sn(lI), Pb(II), Ti(IV), V(IV) H Sn(IV), )l,JlH KOTOPblX BOCCTaHOBJleHHe 

npoTeKaeT no MaKp0IJ.HKJlY ¢TMOIJ.HaHHHa C 06pa30BaHHeM cOJleH C aHHOH-pa)l,HKanaMH 

MeTaJlJlO¢TaJlOIJ.HaHHHoB. Ha npHMepe Ha¢TaJlOIJ.HaHHHaTa THTaHHJla 6hmo YCTaHOBJleHO, 4TO 

pacwHpeHHe 1t-CHCTeMhl, B aHHoH-paAHKanhHoH COJIH npHBO)l,HT K YCHneHHIO MarHHTHhlX 

B3aHMO)l,eHCTBHH MeiK)l,Y aHHoH-paAHKanaMH B )l,HMepaX Ha npHMepe conH 

reKCa)l,eKaXnOpO¢TaJlOIJ.HaHHHa Me)l,H(II) YCTaHOBJleHO, 4TO B coe)l,HHeHtUIX MOiKeT Ha6nIO)l,aThCH 

)l,HCnpOnOpIJ.HOHHpOBaHHe B 4ero B CTonKax MaKpOIJ.HKnOB 

npHCYTCTBYIOT AHaMarHHTHble aHHOHhI C BOCCTaHOBJleHHhlM aTOMOM Cu(I) H aHHOH­

pa)l,HKanhl C Cu(lI) H BOCCTaHOBneHHhIM MaKpOIJ.HKnOM. 

)l,nH aHHOHHblX 

CMewaHHonHfHaAHble KOOp)l,HHaIJ.HOHHhIe Coe)l,HHeHHH aHHOH-pa)l,HKana SnCII)Pc(T)} *­

Kap60HHnaMH H IJ.HKnOneHTaXlHeHHnaMH nepeXOJlHbIX MeTanJ10B (M:::::Fe, Mo, 

coeAHHeHHH 06HapYiKeHbl CHnbHble MarHHTHble B3aHMoAeHCTBHH. 

nO)l,p06HO HCCne)l,OBaHbl onTH4eCKHe H MafHHTHhle CBOHCTBa 60nhWOH cepHH aHHOHHblX H 

aHHOH-pa)l,HKanbHbIX cOJleH ¢TaJlOIJ.HaHHHOB, a TaKiKe CMeWaHHOJlHraH)l,HhIX reTepoMeTannH4ecKHx 

¢TaJ10L(HaHHHaToB onoBa(II) B TBep)l,OM BH)l,e. 

OpaKTH4ecKa.H 3Ha4HMOCTb pa60ThI COCTOHT B TOM, '-ITO CHHTeTWIeCKHe 

nO)l,XO)l,bl paCWHpHIOT B03MOiKHOCTH nonyqeHHH cnOiKHblX ¢TanOL(HamIHOBblX CHCTeM, B u<>,"ru,n 

CHCTeM C 4aCTYI4HblM nepeHOCOM 3apH)l,a Ha MaKpOL(HKJl. ,lJ,aJlbHeHWee pa3BHTHe :noro HanpaBJleHHH 

HccneAOBaHHH MOiKeT npHBeCTH K nOJlyqeHHIO COe)l,HHeHHH H nOJlH¢YHKIJ.HOHMhHhIX MaTepHMOB, 

6Y)l,YT YHHKanbHhIMH npOBO)l,HlUHMH, MarHHTHbIMH H onTH4eCKHMH 

CBoHCTBaMH. 

C 



.L(HccepTauvIOHHa51 pa60Ta <DapaoHoBa M.A. COCTOHT H3 BBe}J,eHH5I, o630pa nHTepaTypbl, 

3KcnepHMeHTanbHOH: 4aCTH, o6cY)K}J,eHH5I pe3YJlbTaTOB, BbIBO}J,OB H 3aKnlO4eHH5I, cnHCKa UHTHpyeMOH:. 

Bo BBe}J,eHHH KpaTKo paccMaTpHBalOTC5I aKTyanbHocTb TeMbI, cpOpMyJlHpyeTc5I np06JleMaTHKa 

Hccne}J,OBaHH5I. B o630pe JlHTepaTypbI npoBe}J,eH }J,eTanbHbIH: aHanH3 H3BeCTHbIX Ha HaCT05IIUHH: 

MOMeHT MeTO}J,OB CHHTe3a cpTaJlOUHaHHHoB, HX Pa3JlHtIHbIX pe}J,oKc CPOPM, BKnlO4a5I HX CTpocHHe, 

onTH4eCKHe H MafHHTHblC CBOH:CTBa. 0630P npe}J,cTaBJl5IeT co6oH: CHCTeMaTH4eCKH H KpHTH'-leCKH 

npOaHaJlH3HpOBaHHbIH: MaCCHB JlHTepaTypHblX }J,aHHbIX (174 CCbInKH), 60JIbUlHHCTBO KOTOPbIX 

OTHOC5ITC5I K nOCJIe}J,HeMY }J,eC5ITHJIeTHlO. 

3KcnepHMeHTaJIbHa5I 4aCTb cO}J,ep)KHT }J,OCTaT04HO nO}J,po6Hoe onHcaHHe MeTO}J,OB H MeTO}J,HK 

CHHTe30B npoBc}J,eHHblx B }J,aHHOM HCCJIC}J,OBaHHH, a TaK)Ke ycnOBH5I BbIpaIUHBaHH5I MOHoKpHCTaJIJIOB. 

TaK)KC npHBOJ(5ITC5I }J,aHHbIe I1K- cneKTpoB cHHTe3HpoBaHHbIx coc}J,HHeHHH: H KpHCTanJIOrpacpH'-leCKHe 

}J,aHHble. B BbIBO}J,ax 4CTKO CCPOPMYJ1HpOBaHbl nOJIY4cHHbIe <DapaoHoBblM M.A. pe3YJlbTaTbl. 

CTOHT OTMCTHTb nOCJIe}J,oBarenbHbIH: H CHCTeMaTH'-lHbIH: noJ(Xo}J, aBTopa K pCUleHHlO 

nOCTaBJlCHHbIX 3a}J,a'-l, KPHTH4CCKHH: aHanH3 Bbl}J,BHraCMbIX aBTopoM npc}J,nonO)KCHHH:. .L(OCTOBCPHOCTb 

PC3YJlbTaTOB npoBc}J,cHHblX HCCJIc}J,oBaHHH: HC Bbl3bIBaeT COMHCHHH:. Bcc HOBblC COC}J,HHCHHH, 

nOJlY4cHHbIC B pa6oTc, oxapaKrepH30BaHbl UlHPOKHM Ha60poM COBPCMCHHbIX CPH3I1KO-XI1MI14CCKI1X 

MCTO}J,OB aHaJIl13a, rJIaBHblM 113 KOTOPblX 5IBn5ICTC5I pCHTrCHOCTpYKTYPHblH: aHaJl113. B pa60TC 

BblpaIUCHbl MOHOKpl1CTaJIJIbl 11 onpC}J,CJICHbl CTPYKTYPbl 23-x HOBblX COC}J,I1HCHI1H:. B HeKOTopbIX 

CJIY4a5lX aBTOpy npI1XO}J,I1TC5I BbInOJlH5ITb «lOBCJlI1PHYlO» pa6oTY, TaK, Hanpl1MCp, Kpl1CTaJIJIbI 

COC}J,I1HCHI1H: 1 11 3 Pa3}J,CJI5IJII1 no}J, MI1KpOCKOnoM, OTJII14a51 I1X TOJlbKO no BI1}J,Y - MaJlCHbKI1C TOHKI1C 

4CPHblC nJlaCTI1HKH (3) 11 60JlbWl1C 4CPHblC 06bCMHCTbiC Kpl1CTanJlbl (1). 

Hco6xo}J,I1MO oco6o OTMeTI1Tb, '-lTO BCC onHcaHHblC B pa60Tc COC}J,I1HCHI151 3KCTpCMaJIbHO 

tIYBCTBI1TCJlbHbl K KI1CJlOPO}J,Y 11 BJlarC B03}J,yxa, n03ToMY BC5I pa60Ta BbInOJIH5IJIaCb B YCJIOBI15IX, 

I1CKJIlO4alOIUl1X KOHTaKT C KI1CJIOPO}J,OM 11 BJIarOH: B03}J,yxa, 4TO }J,OCTaT04HO YCJIO)KH5!JIO npoBc}J,eHI1C 

HC TOJIbKO Cl1HTCTl14eCKl1X 3KCnCpI1MCHTOB, HO 11 }J,aJIbHCH:wylO xapaKTCpl13aUl11O UCJICBblX 

COC}J,I1HCHI1H:. 

TaKHM 06Pa30M, aBTOpy Y}J,aJIOCb BbInOJIHI1Tb OCHOBHYIO nOCTaBnCHHYlO 3a}J,a4Y H pa3pa60TaTb 

npCnapaTI1BHblH: MCTO}J, Cl1HTC3a HOBoro Tl1na BOCCTaHOBJICHHblX cpTaJIOUl1ammaTOB MCTaJIJIOB. BmKHO 

OTMeTHTb, 4TO YKa3aHHble nepCnCKTI1BHblC coe}J,HHCHHH }J,O HaCT05lIUCrO BPCMCHH 6blnH npCnapaTI1BHO 

HC}J,ocTynHbI, 11 pa3pa60TKa MeTO}J,a HX Cl1HTe3a - 6c3ycnoBHo, BHOCI1T CYIUeCTBeHHblH: BKJIa}J, B XI1Ml1lO 

TCTpanHpponbHblX COC}J,HHCHHH:. 



no pa60Te HeT. Heo6xo,LU1MO HeKOTopble BonpOCbI, 

nOIKeJ1amHI 11 HeTOqHOCTI1, BCTpeqaJ{)lllI1eC5I B pa60Te. 

- OCTaeTC5I .ll0 KOHua He5lCHbIM, KaKI1M 06pa30M ,n:OKa3blBaeTC5I I1H.llI1BI1.llyaJ1bHOCTb nOJ1yqeHHbIX 

)J,eJ10 B TOM, QTO B OCHOBHOM, BblXO.llbl UelleBbIX COCTaBJ151J{)T 50­

70%. eCTb B peaKUI10HHOH Macce OCTaeTC5I J1I160 I1CXO,n:HbIH cpTaJ10UI1aHI1H, J1I160 np0.llYKTbl ero 

.lleCTpYKUI1I1. peaKUI10HHOH MaCCbI OCHOBaHa Ha pa3Jm:QHOH I1CXO.llHbIX H 

KOHel..lHblX np0.llYKTOB 11 COCTOI1T B 06bll..lHOM CPI1J1bTpOBaHI1I1 peaKUI10HHOH MaCCbI. Y I1CXO.llHbIX 

eCTb, XOTb 11 He60J1bllla5l, HO paCTBOpI1MOCTb B MOlKeT 6bITb, 3THM 11 

06b5lCH5IJ{)TC5I npI1MeCI1, BI1JU!T B HeKoTopblX 06pa3UOB? 

-Ha CTp. 46 YTBep)l(.llaeT, QTO Ha HaCT05l111I1H MOMeHT I13BeCTHO TOJ1bKO O,n:HO coe,n:I1HeHI1e 

Ha OCHOBe cpTaJ10UI1aHI1Ha co CB5I3bJ{) MeTaJ1J1-MeTaJ1J1, HO 3TO He TaK. lthBecTHa ueJ1a51 pa60T 

rpynnbl npocp. 3pK0J1aHI1, nOCB5ILUeHHa51 CI1HTe3Y 11 CBOHCTBaM cpTaJ10UI1aHI1HaM co CB5I3bJ{) 11 

Os-Os (lnorg. , 1994, 33 , Chern. 1998, 10; Inorg. 1999, 38, J 

Mater. Chern., 2001, 11, 1928) 11 pa60Tbi XOM60pra 11 nOCB5IllleHHbIe cpTaJ10UI1aHI1HaM co 

CB5I3bJ{) Rh-Rh (Organornettallics, 1994,4875; 1997,367; Inorg. 1998,5786). 

-HK I13YQeHHbIX CPTMOUl1aHI1HOB B KBr. 

6bl I1X perI1CTpI1pOBaTb C I1CnOnb30BaHI1eM npI1CTaBKI1 HIlBO I1nI1, B KpaHHeM cJ1yqae, B 

"ll,'UflA C Ba3emiHOBbIM HJ1I1 CPTOpI1pOBaHHbIM MacnOM, TaK KaK npI1 npeCCOBaHI1I1 KBr 

pa3BI1BaIOTC5I J10KMbHO BblCOKI1e TeMnepaTypbI 11 .llaBneHlHI, QTO MO)l(eT npI1BO.llI1Tb K CTPYKTypHOH 

MO.llI1cpI1KaUI111 cpTaJ10UI1aHI1HoB. KpoMe Toro HenOH5ITHO KaK BO MHOrI1X HK-cneKTpax 

«Bbll..lJ1eHSlJ1I1» rpynn B KaTI10HaX 11 paCTBOpI1TemIX, Hanpl1Mep TeTpa6YTI1J1aMMOHI1HHbIH 

KaTI10H I1J1I1 .llI1xnop6eH30J1? 3TI1 6Y.llYT HaKna.llhIBaTbC5I C aHMom4HbIMI1 BO 

cpTaJ10UI1aHI1He. 

pUltn fTX B pa60Te 2,3-HacpTaJ10UI1aHI1H TI1TaHa(IV), no BceMY, 51Bn5leTC5I 

HeOnI1CaHHhIM paHee COe.llI1HeHI1eM 11 Tpe6YeT no,n:po6HOH I1.lleHTI1cpI1KaUI1I1 (.llaHHble 

5lMP, Macc-cneKTpOMeTpI1I1 11 T.ll). 

-)J,nH MOHoKpI1CTaJ1J10B .llOCTOBepHocTb peHTreHocTpYKTypHbIX 

)laHHbIX OQeHb BblCOKa (R=3-7). O.llHaKO B CJ1YQae COe.llHHeHI1Sl 5 HOBoro TI1na aHHOHHoro .llI1Mepa 

cpTaJ10UI1aHI1Ha )l(eJ1e3a (CTp. 65) R = 14,6. npaBoMepHo 06cY)I(.llaTb npI1 3TOM oco6eHHOCTI1 

ynaKoBKH 11 T.ll? 

- IlpI1 OnI1CaHI1I1 CI1HTe3a coe,n:I1HeHI151 4 n060llHhIH 1 OnI1CaH KaK np03pallHbJe 

nJ1aCTI1HKI1, a B OpI1rI1HaJ1bHoti MeTO.llI1Ke KaK 60J1blllI1e QepHble o6beMHble KpI1CTannbI. 



- PHC. 20 (pHC. 4 B aBTope¢epaTe) o¢opMneH HeY)J.a<IHO Ha)J.O 6blno nOKa3aTb OT)J.enbHO )J.Be 

06naCTH cneK"rpa (400-900 HM H 1500-2000 HM), HHa<Ie nonOCbl B 6mDKHeM HK He 

BH)J.HbI. KpoMe TOro Ha pHc.20 H B Ta6nHlJ,e 10 OTCYTcTByeT cneK"I'p coe)J.HHeHHjJ 4, XOTjJ B TeKCTe OH 

06cYiK)J.aeTC5I. TOro, Ha CTp. 93 (npe)J.nocne)J.HHM a63aLJ,) nHWeTC5I, <ITO nonoc B HK 

)J.n$! He 3TO He TaK, npOCTO OHH MeHee HHTeHCHBHble, t.IeM B 

aHHOH-pa)J.HKanOB. 

- Ha CTp, 113 YTBep)K)J.aeT, <ITO COfnaCHO B CMeWaHHOn!1raH)J.HbIX 

reTepOMeTannH<IeCKHX KOMnneKcax npOHCXO)J.HT <IaCTHqHoe BOCCTaHOBneHHe aTOMOB MeTannOB npH 

Koop)J.HHaLJ,HH Ha ¢TanOLJ,HaHHHaT onOBa? OHH BOCCTaHaBnHBalOTC5I? H36blTKOM HaTpHeBOM conH 

KeTHna ¢nyopeHOHa? 3TOM Ha 114 YTBepiK)J.aeTC5I, t.ITO B KOMnneKce 22 cornaCHO PCA 

¢TanOLJ,HaHHH, TaK Hero aHHOH HO 

nO)J.p06HOCTH He nnf'H'\y 

- Ha CTp. 17 J1l1T0630pa pe% H)J.eT 0 nOJIY<IeHHH Ha¢TanOLJ,HaHHHoBoro nHraH)J.a Hero 

MafHHeBoro KOMnneKca, a )J.aJIbWe nHWeTC5I npo npHMeCb )J.HHa¢TanOLJ,HaHHHOBoro KOMnneKca 

(ccblnKa 56). B opHfHHanbHoM CTaTbe onHCblBaeTC5I CI1HTe3 C3H)J.BHt.IeBbIX KOMnJIeKCOB JIaHTaHH)J.OB. 

KOMnJIeKCbl ¢TanOLJ,HaHHHOB}) B Ha3BaHHH 

fnaBbl 1.4 H ):lanee no npHMeHjJeMblM )J.nH onHcaHlUI 

coe)J.HHeHH5I HBn5l1OTC5IKOMnJIeKCOB no CYTH Bce onHcaHHble B 

Koop)J.HHaLJ,HOHHbIM!1 KOMnneKcaMH ¢TanOLJ,!1aHHHOB. 

- B pa60Te HHOf)J.a BCTpeqalOTC5I OneqaTKH H TeXHHqeCKHe OWI16KI1, HO HX KOnHqeCTBO 

He3HaqHTenbHO. B pa60Te BCTpeqalOTCH BblpaiKeHHH, Hanpl1Mep, 

"''''''''run Ha3bIBaTb efO ¢TanOLJ,HaHHH HJIH CB060)J.HbIM ¢TaJIOLJ,HaHHHOBbIM 

JIHraH)J.. CCblnKH Ha PYCCK05l3bIqHble H3)J.aHY!5I HHOf)J.a B 

HanpHMep, CCblnKH Ha CTp. 44, npe)J.nocne)J.HHM a63aLJ, BMeCTO Ir )J.oniKeH pa3a). 

77, nocne)J.H5I5I CTpOqKa - BMeCTO pHC. 16a, )J.oniKeH 17a. nO)J.nHCb K pHCyHKy 44 

oWH60QHa, HOMepa coe)J.HHeHHM 21-23, a He 

3aMeQaHHjJ HOCHT QaCTHblM H He BnH5IlOT Ha nOnO)KHTeJIbHOe BneQaTneHHe 0 

KOTOpa51 51BJUleTC5I 3aKOHt.IeHHblM HCCJIe)J.OBaH!1eM H OTJIHt.IaeTC5I 

HOBH3HOM, BhInonHeHa Ha xopoweM 3KcnepHMeHTanbHOM C Hcnonb30BaHHeM caMbIX 

COBpeMeHHblX ¢H3HKO-XHMHQeCKHX MeTO)J.OB Hccne)J.OBaHH5I. 3acnYiKHBaeT OLJ,eHKH 

KaK 60nhwoe H Hccne)J.OBaHHe. ABTope¢epaT H ny6nHKaLJ,HH 

)J.OCTaTOQHO nonHO OCHOBHble nonOiKeHH5I CTaTh5lX B 
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BblCOKopeHnfHrOBbIX Me)l(.n:YHapO.n:HbIX XHMHlJeCKHX )l(ypHaJlaX H 7-MH Te3Hcax .n:OKJla.n:OB Ha 

POCCHHCKHX H Me)l(.n:YHapo.n:HbIX KOHcpepeHI.(HlIx. 

flo TeMaTHKe, MeTo.n:aM H 06beKTaM HCCJle.n:OBaHHlI, npe.n:JlO)l(eHHbIM HOBblM HaYlJHblM 

nOJlO)l(eHHlIM .n:HccepTaUHOHHall pa60Ta Cl>apaoHoBa MaKcHMa AJleKCeeBHlJa Ha TeMY "AHHoHHble H 

aHHoH-pa.n:HKaJIbHble coe.n:HHeHHlI cpTaJlOUHaHHHoB: CHHTe3, CTpYKTypa, CBOHCTBa" COOTBeTCTByeT 

nacnopTY CneUHaJIbHOCTH HaYlJHblX pa6oTHHKOB 02.00.04 - cpH3HlJeCKall XHMHlI - B lJaCTH 

«3KcnepHMeHTaJlbHOe onpe.n:eJleHHe H paclJeT napaMeTpoB cTpOeHHlI MOJleKYJI H npoCTpaHcTBeHHoH 

CTPYKTYPbI Bew.eCTB». 

flo cBoeH aKTyaJlbHOCTH, HaYlJHOH HOBH3He, o6beMY npoBe.n:eHHblx HCCJle.n:oBaHHH H 

npaKTHlJeCKOH 3HalJHMOCTH nOJlYlJeHHbIX pe3YJlbTaTOB, npe.n:CTaBJleHHall pa60Ta cOOTBeTCTByeT 

TPe60BaHHlIM n. 9 "flOJlO)l(eHHlI 0 nopll.n:Ke npHcY)l(.n:eHHlI YlJeHblX cTeneHeH", YTBep)l(.n:eHHoro 

floCTaHOBJleHHeM flpaBHTeJlbCTBa POCCHHCKOH Cl>e.n:epaUHH OT 24 CeHT1I6pll 2013 r. ,N'Q 842, 

npe.n:bllBJllIeMblX K .n:HccepTaUHlIM Ha COHCKaHHe YlJeHOH CTeneHH KaH.n:H.n:aTa XHMHlJeCKHX HaYK, a ee 

aBTop - Cl>apaoHoB MaKcHM AJleKCeeBHlJ - .n:OCTOHH npHcY)l(.n:eHHlI HCKOMOH CTeneHH no 

CneUHaJlbHOCTH 02.00.04 - cpH3HlJeCKall XHMHlI. 

fJlaBHbIH HaYlJHblH COTPy.n:HHK Jla60paTopHH 

KOOp.n:HHaUHOHHOH XHMHH w.eJlOlJHbIX H 

pe.n:KHX MeTaJIJlOB <l>e.n:epaJlbHoro rocy.n:apCTBeHHoro 

6IO.n:)l(eTHOrO YlJpe)l(.n:eHHlI HaYKH 

I1HcTHTYTa 06w.eH H HeOpraHHlJeCKOH 

XHMHH HM. H.C. KYPHaKoBa 

POCCHHCKOH aKa.n:eMHH HaYK 

lJ.JleH-KOppecnoH.n:eHT PAH, 

.n:OKTOP XHMHlJeCKHX HaYK, npocpeccop ~ rOp5YHoBa IOn.o r epMaHoBHa(ji;to '1 

119991, MocKBa, fleHHHcKHH npOcneKT 31, 30 lIHBaplI 2016 r. 

E-mail: yulia@igic.ras.ru 

TeJl.+74959554874 
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