
0T3hIB ocJmunanhttoro onnoueHTa ua AHccepTauuouuyro pa6ory 

CTpenbHHKa Hropn )1.MnTpuesuqa "1,5-)1.HA3A-3,7-

)1.H<I>OC<l>AfUIK.JIOOKTAHl>I - CTPYKTYPOOJ>PA3YIO~HE 

<l>YHKU,MOHAJihHhIE JIHrAHro>I ,[I.JUI C03,l(AHJfJI HOBhIX ME)].h(I)- H 

30JIOTO(I)-C0)1.EP/KAUJJIX JIIOMMHO<I>OPOB", 

npeACT3BJ1CHHYIO ua COHCKauue yqeuou CTeneuu AOKTopa XHMHl.fCCKHX uayK no 

cneuuaJJhHOCTH 1.4.8. XnMHH 3JJeMeHTooprauuqecKux coeAHHeuuii 

f'eTepOU.11KJIMqecKI1e coe.n,MHeHlUI no rrpaBy CtIBTalOTC.H O)l,HI1M M3 KpaeyroJibHbIX 

KaMHeH cospeMeHHOM KOOp.n,11ttaI.I.110HHOH Xl1MHH, CB513blBa.H BOe)l,HHO ee opraH11qecK11e 

M HeopraH11Y:eCKI1e acneKThI, IlOCKOJihKY npHpo.n,a XHMHY.eCKOH CB51311, cpopMHpy10m;eiic51 

Me)l{.n.y MeTaJlJIOM-KOMTIJieKcoo6pa30BaTeJieM 11 reTepOUMKJll-11-IeCKHMH JIHraH.n,aMH, BO 

MHOroM npe.n,onpe.n.emi:eTCH reoMeTpHqecKHMH napaMeTpaM11 nocne.n,HMX. Kmoqes1>1M 

cparcropoM 3,n:ech BhicTynaeT He npocTo Hanw:i:11e reTepoaToMoB, HO MX 

KOHCpHrypau1101-rnoe pacnonmKeH11e B npocTpaHCTBe, KOTopoe 3a.n,aeT HanpasneHHOCTh 

CB513eH, CTepI.P-leCK)'JO )l,OCTYDHOCTb :meKTpOHHblX nap M, KaK cne.n,CTBHe, onpe.n.emi:eT 

ycTOHlfl1BOCTh, CBOHCTBa, peaKU.HOHHYlO crroco6HOCTh 06proy10ru;erOC5I 

Koop.n.11ttau110Httoro coe.n.i·rne1uui. ITott11MaH11e Toro, KaK CTPYKTYPHhle H3MeHemrn. B 

reTepOU11KJ11'ft·!eCKHX n11raH,n:ax BJUUHOT Ha HX cnoco6HOCTh o6pa30BbIBaTb 

MeTaJUlOKOMnneKCbl, 11 Ha TO, 1caKHMl1 CBOHCTBaMH 3TI1 KOMTIJleKChI 6y,n:yT o6nanaTb, 

5IBJU!eTC51, HeCOMHeHHO, aKmyttJlbHOU 3a.n,aqeif. 

' 
,LI.11ccepTau;110HHa.S1 pa6oTa l1rop.S1 ,il.MHTp11eB111m CTpenbHHKa rrocB.S11UeHa 

11ccne.n0Batt111JO 3JieMeHTop.raH11LiecK11x P2N2-n11raH.n,os 1,5-L(Ha3a-3, 7-

.n.m}mccpauHKnooKTaHOB. c TOl.JKH 3pemur KOOp)J.HHaUHOHHOH Xl1Ml111, ,[(aHHbie n11raH,n:hI 

SIBJlSllOTCSl nepeXO.ll.IlblM 3BeHOM Me)l{.ll,y MaJihIMH reTepOUHKJiaMH, cnoco6HbIMH JIHUib K 

MOHO)l,eHTaTHO~ 11JIM MOCTMKOBOM KOOpL(HHaU,HM K MeTannaM­

KOMilJieKcoo6pa30BaTeJI.HM, 11 MaKporeTepou,mmaMM, cnoco6HbIMH K HHKarrcyn.S1u1111 

MeTannouettTpos 6naroL1.ap51 rrpe,IJ,opramnoBaHHOMY pacnono)KeHlno tteno,IJ,eneHHhIX 

nap Ha reTepoaTOMaX, opHeffrnpoBaHHblX B DOJlOCTM MaKpOKOJieu,. B CB513H c '.HHM, B 

pa6oTe 6h1Jia ccpopMyn11posaHa · nmoTe3a o TOM, qTo np11po.na 3aMeCTHTeneti npH 

reTepoaTOMax OKa3bIBaeT BJimrn11e Ha KOHcpOpMau.mo BOCbMWUieHoro KOJihIJ,a, 

onpe.[(emrn TeM caMbIM pacrro;10)KeHHe tterro)l.eneHHbIX nap Ha aToMax cpoccpopa, B 

pe3ynhTaTe qero MmKeT 6hTTh HanpanneHHo pean113oBaHa P,P-MocTHKoBa.SI 11n11 P,P­

xenaTHa51 KOOp.LJ.lr1HaU,11R. Ilo)J,TBCp)l()l,em1e AaHHOM nmoTe3bl Ha rrpMMepax KOMIIJieI<COB 



P2N2-m1ran)J,0B c Me)J,bIO(I) H 30JTOTOM(I) cTarro l(eJlblO rrpe)J,cTasneHHOH ,ZlJiccepTa.QHH, a 

C11.CTeMaT113aUmI CTpyKTypHhIX T11Il0B JU1faH)J,OB 11 MeTaJIJIOKOMilJieKCOB onpe)J,eJUieT ee 

Hay1111y10 H06U3Hy. 

B JI umepamyp110Jl1 061ope aBTOp CHCTeMaTH3HpyeT .aaHHhie ITO .ll.BYM, Ka3aJIOCh 

6hI, HeCB5l3aHHhIM o6JiaCT5IM KOOp)J,lrnau110HHOH X11M1111 - (1) KOMITJieKCaM 1,5-)J.11a3a-

3 '7-.n.mpoc<t>au.HKJIOOKTaHOB c MOHaMH MeTaJIJIOB IIO,ll;rpynn )KeJie3a, K06aJibTa, HMKeIDI H 

HeKOTOpblX npOlfMX nepeXO)J,HbIX MeTaJTJIOB, 11 (2) <PoccpHHOBhlM KOMilJieKCaM 30JIOTa 11 

Me.UH, B TOM 411CJie, c CHCTeMaT113au11ei1 HX JIIOM.HHecu,eHTHbIX CBOHCTB. MMeHHO 

OTCYTCTBHe rrepecel.JeHJ1Sf Me)K)J,Y .n:aHHbIMH o6JiaCT.HMH H orrpe,n:eJIHJIO HHTepec aBTOpa K 

HCCJle)J,OBaHHIO KOMrIJieKCOB Me)J,H(I) H 30JIOTa(I) c 1,5-)J,Ha3a-3,7-

)J,McpoccPau11KJTOOKTaHaMH. 

B OocyJ1ct)e11uu pe1y/lbmamoa asTop rrpe,ll;naraeT opHrHHaJihttyJO 

KnaccmlmKaumo 1,5-.n:tta3a-3,7-.n:11cpoccpau11KnooKTaHoB, yt.JHThIBaJOmyJO oco6eHttocTH 

HX KOHcpOpMau110HHOI'O COCT05I.HI151 11 np11po.n:y 3aMeCT11TeneH. rrp11 reTepoaTOMax. 

Atta.1unMpyR CTpy1cryph1 P 2N2-n11.ratt.UOB, orry6m1KOBaHHhle B KeM6pH)J,)KCKOH 

cTpyKrypttoi1 6a3e )J,aHHhIX, asrop o6Hapy:>KMJI, qro B 3as11cHMOCT11 OT HaJIHqff51 HJII1 

OTCYTCT811}1 conp5I)KeHI151 3aMecnnenei1 c aTOMaMH a30Ta, a TaK)Ke B 3aB11CHMOCT11 OT 

cTep111-1ec1rnx rpe6osatt11i1 3aMecT.rneneti np11 aToMax cpoccpopa, tterro.ueneHHbie napbI 

rrp11 IlOCJle)J,HHX MoryT 6bITb HanpaBJieHbl KaK B CTOpOHY OT OCH CHMMeTpMM IJ,HKJia, TaK 

M K 3TOH OCH, QlOpMMPY}l TeM 'caMhTM rrpe.n;rrOCbIITKH KaK )J,JUI MOCTMKOBOM, TaK H K 

xenaTHOH P,P-Koop.UMHau;Jrn. CTpoBe.n:em-re KrracTepttoro aHam13a rro3BOJIMJIO BhJ.HBHTb 

Tp11 CTPYKTYPHhlX T11na nHraH,D;OB, a KBaHTOBO-XHMHt.recKoe Mo.uen11p0Batt11e 

3aBl1Cl1MOCTei1 BttyTpeHHl1X 3Hepr.HM Jl.HfaH,nOB pa3JlMqHhlX THilOB OT paCCT051Hl151 Me)K)J.y 

aTOMaMH cj)occpopa IT03BOJlHJIO npoaHamn11poBaTb oco6eHHOCTl1 KOHQlOpMau110HHOro 

Jlatt)J,waqna BhrnBJieHHhIX TMrros n11TaH.llOB. B pe3yJioTaTe, 6orno rroKa3atto, YTO UHKJlbI 

nma I, co.uep)l(a~11e N-apHJihHhie rpyrrnhr H tteo6oeMHoie P-3aMecn:nenu HaH6onee 

KOHcpopMaIJ,YIOHHO IlO)J,BM)l(HhI, M c 11X yqacni:eM MoryT 6b!Tb rronyqeHbl KaK 

MOCTMKOBbTC, TaK Iii xenaTHbre KoMrrneKcbI.. Jhi:raH.UhI THrra II c N-aJIKHJihHbIMM rpynrraMM 

11 tteo6beMHhIM11 P-3aMeCTI1Ten~MM, a TaK)l(e nMraH)J,hI Tttrra III, co.n;ep)Kam11e N­

ap11nhttb1e rpynnh1 11 06oeMHh1e p:..3aMeCTHTeJlll, 5I.BJilliOTC.H 6onee )KeCTKMMH, 6naro.n;ap.H 

qeMy, )I.ml HHX cne,ny'eT 0)1(11,lJ.aTb :XenaTHOH KOOp,D,HHau,1111. 

,ll,ar1ee, paccMoTpett c11ttTe3 KOMilJleKCOB Cu(I) c l,5-.D.Ma3a-3,7-

,ll.Wpoccpa1.1,11KJlOOKTattaM11 pa3JJHllHhIX THTIOB, H noI<a:mtto, Y.TO CTpyI<Typa 

06pa3y1-0mHXC5I KOMITJieKCOB 3aBHC11T He TOJibKO OT 3aMeCTMTeneH: B P2NrmffaH.n:ax, HO 
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H OT npHpO,LI.bl npoTHBOHOHa B COCTaBe COJUI Me,zu1(l), HCTIOJih30BaHHOH J.{JUI CHHTe3a. 

TaK, BHe 3as11c11MOCTM or npHpO)l.bI 3aMecnnenei1, 6Mc-P,P-Koop)l.MHau,1u1 Ha6mo)l.anach 

np11 peaKu,1111 n11raH)l.OB c 0.5 3KB. TeTpacpemrn6opaTa Me)l.11, TOr)l.a KaK npH peaK1.1,11H c 

HO)l.11.iJ.OM Me)l.H 6bIJIH no11yi-1eHhI 6m1JJ:epHh1e KOMITJieKChI c P,P-MOCTI1KOBOi1 111111 c P,P­

xeJla'fHOH Koop.n11Hau:11ei.1. Hanw-rne s MOJleKyne )1.0nonH11TeJihHhIX KOOp.[(11H11py10m11x 

3aMeCn1TeJ1eH - N-(2-m1p11.n.11n3THJibHbIX) rpynn 6bIJIH noJlyqeHbI KOMnneKChI c pa3HbIM 

KOJIW-IeCTBOM MeTaJIJIOIWHTpOB - OT 6H- ,n:o reKca~.n;epHbIX, rrpHtieM TIOCJie,[(HHH THII 

KOMTIJieKCOB MQ)KeT 6bITh nonyqeH KaK TIOCTa,D;HHHbIM CHHTe30M H3 6mr.n;epHbIX 

MOCTl1KOBblX KOMIIJieKCOB, TaK 11 MeTO)l.OM caMoc6opKM. 113 JIMraH)l.a M M36bITKa MO)l.H)J.a 

Me.UH. 

B cnrme KOMITJieKCOB Au(I) TaK>Ke Ha6mo)l.anacb 3aBHCHMOCTb CTPYKTYPbI 

o6pa3yl011..(l1XC5l KOMilJieKCOB KaK OT np11pO)I.hl m-tra~a, TaK 11 OT HCTO'iHl1Ka MeTanJia. 

TaK, np11 B3a11Mo.n.ei1cTs1111 xnopl1)1.a TeTpaK11c(TeTparM.n;ponmcpeH)3oJioTa(I) c l,5-

.ll.Ha3a-3 '7-.u11cpoccpau:11KJlOOKTaHaM11 pa3JIW-IHhIX TM TI OB 6hIJUl rronyqeHhI KOMIUieKCbl c 

COOTHOWeHHeM Au/ P2N2 l: 1 (MeTaJIJIOMaKpOU,I1KJibl) HJII1 2: 1 (KoM:nneKChl c 

MOCTHKOBblM J111faH)l.OM), B KOTOpbIX KmK,D;blM H3 aTOMOB cpoccpopa rrposrnm1eT 

MOH0)1.eI-rTaTHYIO Koop,n;HHau:mo. DpH 3TOM, B 3aBHCHMOCTH OT nma JIHraH.n;a 11 

paccTO»HHH P ... P MoryT peanw30BbTBaTbc.si: mrn oTcyTcTBoBaTh ycnoBHH .n;nx 

sttyTp.11MoneKym1.pHhIX aypocpMJibHhIX B3a11Mo,[(elicTBMH, KOTOpb1e snocne,n,cTBMH 6y,n,yT 

s11115l.Tb Ha q)OTOQHi311Y.ec1rne csoi1cTsa KOMirneKcos. B3aliMO)l.eil:cTBMeM 

30J10To(I)amo1HHJihHbIX rrpe)J.mectBeHHl1KOB c P2N2-n11raH)J.aM11 6hrn11 rronyY.eHhI 

KOMnneKCbl c au.enrneHOBhIMl1 rpynnaMH, H np11 np1rna,n,Jle)l<HOCTI1 HCX0)1.HbIX JIMraH,n;OB 

K I T11ny, Ha OCHOBe nonyY.eHHhIX KOMIIJieKCOB 6blJIH IIOJlyqeHhI reTepOji,ll,epHbie 

npo111BO.llJlbIC, B KOTOpbrx UOHbl Cu(I) HJIM Ag(I) Koop,n;HID1posan11cb K 

npe.n;opraHH30BaHHbIM anKHHHJibHhIM rpynnaM. AJihTepHaTHBHhTM MeTo,noM rronyqeHM.SI 

reTepo».uepIIbIX Au/Cu KOMnneKcoB 6omo B3aHMo.n;eiicTBMe Cul c 

MeTannoMaKpou,:mmaMH, co.uep)KalllMMM N-(2..:.nnpM,11,MJI3THJibHbie) rpynrrhI. KpacHBhIM 

l1 op11r11HaJihHbIM pe3y11hTaTOM CTana ,n,eM0HcTpau.1u1 yH11KaJibHOli peaKu:1111 pacurnpeHIDI 

P2N2-KoIILU,a np11 ero s3a11Mo.neikTBHH c AuCl .ao P4N4-MaKpou:11Kna, 

HHKancyJ111py1-01~ero s no11ocT11Tp1111otta 3onora(l). 

CTpyI<TypHa.si xapa1crep113au.11R acex nony'-1eHHhIX coeµ,11HeHHM no,[(TBep,n:Mna 

cnpaBe)J,Ji l1BOCTb npe)l.JIQ)l(eHHOtt aBTOpOM KOHIJ;eIIU,HH HanpaBJieHHOro A113attHa 

KOMTIJieKCOB c 3a,ll,aHHOH apxwTeI<Typoli, OCHOBaHHOH Ha npMMeHeHHJ.'I n11raH)1.0B c 

npeJJ.opramnonaHHhlM pacrroJTo)l<em1eM Herro.ueneHHbIX nap Ha aToMax <f>occ}lopa, 
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OTBet.lafOlll.HX 3a KOOp,n;i-mau.mo. I1ttTepeCHOH oco6eHHOCTbIO KOMTIJieKCOB 30JIOTa(I) 

5IBJUIJ10Cb Han111:1.11e B HX MOJieKynax nonocT_eM., KOTOphie B 3aBB.C.J1MOCT.J1 OT op11eHTau.m1 

P-Au-X rpynn MODUi yqacTBOBaTh B cB~3.blBaHMH MOJieKyJI pacTBop11Teneit TaKMM 

o6pa30M, cymecTBOBaHH.e KOHcpopMepoB c OTKpbITOH ITOJIOCTbIO TaK>Ke o6oHCJUieTC51 B 

TepMHttax nmononn1 l ,5-JJ.Ha3a-3, 7-JJ.ttc}loccpaw1KnooKTaHoB. 

MccneJJ.oBaHtte n10M11Hecu.eHTHh1x csoi1:CTB CHHTe311pOBaHHhIX KOMnneKcos Cu(I) 

H Au(l) noKa3aJIO, YTO 3TH CBOHCTBa )J,O onpe)J,eJieHHOH CTeneHH orrpe)J,eJI.SllOTC.SI 

npwponoi-1 l1CIIOJib30BaHHblX Jll.ffaHJJ.OB, peamny51 B03MO:>KHOCTM ,n:m1 pa3mPIHhIX nmos 

'3JICKTpoHIIbIX B3aHMOJJ.eMcTBHH, OTBeTCTBeHHbIX 3a JIJOMJ·rnecu:em .. uuo. B psi:JJ.e cnyqaes 

Ha61110.n:anach MHOrollOJIOCHaSI JIIOMHHCCUCHUH.SI", rrposrBJUIJOlll.a51C51 B pe3yJihTaTe 

MHOrocTa)l,HHHOM peJiaKcau.1-n1 MOJieKyJI B B036y)f<,I:t;eHHOM COCTOj!HHH, M coe)l.MHemrn, 

np051.BJUUOll.J,l1e no.n.o6Hyl0 JIIOMHHecu.eHI.UllO, npe,n:CTa.BJUllOT HHTepec B KaY.eCTBe 

KOMITOHeHTOB paTHOMeTpl1Y.CCKMX TepMOCeHCOpOB. 06paTHMOe BKJIIO"lfeHHe MOJieKyn 

paCTBOp11TeJieH B 110JIOCTH KOMITJieKCOB 30JJOTa(I) TaK)Ke rrp11BO)l,HJJO K Jf3MeHeHl1IO 

Jll:OMl1Hecu,eHUHH., YTO MO)f{eT 6hITb l1CITOJlb30BaHO )l.JISI C03)1.amrn ceHCOpHbIX 

MaTepl·iaJlOB Ha J1eTr-111e opraHH'-:leCKlie BeI..U.eCTBa. B 3TOM KOHTeKCTe HeJib351 He 

OTMeTYITh peKOpJJ.HOe 6aTOXpOMHOe CMern.eHHe MaKCHMYMa 3MHCCHH Ha 150 HM np11 

B3aHMOJJ.eHCTBHH O)J.Horo H3 30JlOTO-aJlKMHHJlbl-IbIX KOMilJleKCOB c napaMH aueTOHa. 

VlcnOJib30 B3Hl1e CMHXpoTpOHHblX MeTOJJ.OB JJ.J15I H3yt.iemrn JJ.l1HaMHKH penaKcau.1111 

B036y)l<JJ.eHHblX COCT05I.Hl1M 6m1)1.epHblX KOMilJleKCOB 30JIOTa(I) Il03BOJUIJIO o6MICHJ1Th 

3H3lfHTeJibHhle CToKCOBhI CJJ.BMTH nonoc 3Ml1CCHH a o6ttapy)f{MTh, Y.TO 

KOHCpopMaLI,110HHa51 nO)l,Bl.f)f{HOCTb JrnraH)l,OB MO)KeT C03)l,aBaTb ycnOBIUI JJ.llil peanH3aU.HH 

aypocpHIIbHblX B3aHMO)l,eHCTBl1M B B036y:>KJJ.eHHOM COCTO.SIHHH. 

HaKoHe u,, Han 11LI11e 06w11pHoi1 6.1161rnoTeK11 KoMnneKcoB no3BOJIMJIO asTopy 

ccpopMyn11posaTh npe)l.CTasnemrn. o JJ.3JihHeHlllHX Harrpasnemrn:x HX rrp11Mettemu1 - He 

TOJibKO B KOHTeKCTe HCil0Jlb30BaHirn 11.X JilOMHHecueHTHblX CBOMCTB.. CTp1rne,l].eHbl 

nepa11qHble pe3yJ1hTaTbl npHMeHeHHSI KOMTIJieKCOB B TepaHOCTHKe - B KaqecTBe areHTOB 

JJ.JISI 6HOBit3yaJIH3aU.HI1 H XHMHOTeparrnH, qTo onpeJJ.eJ151eT HeCOMHeHH)'JO 

11pa1<mu•1ecKym 1Hlll./UJJWCmb nonyi-:IeHHhlX pe3ynhTaTOB. 

3KcnepuMeHmallbHaR •wcmb co.D.ep)lrnT 011HcaHHe acex rrpose.n;eHHbIX peaKUHH 

H aHaJIHTH"lfeCKHe xapaKTepHCTHKH CHHTe3HpHpOBaHI-IbIX coe)l.HHeHHH. 
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l lo pe3yJlbTaTaM rrpoBe)l.emrni1 pa6oTbI aBTopoM cci_)opMy1rnposaHI>I Bbtao~bl H 

11epcne1<.111ua1,1 oa.r1b11euweu pa1pa6om1<u, HeCOMHeHHO, nepcneKTMBHoro 

Hanpasnemrn. 

no pe3yrrbTaTaM pa60Tbl ony6!lUK06(lftbl 32 craTbl1 B BbICOKOpeiiTMHfOBblX 

)lcypttanax. Pa6oTa anpo6upoaana tta p}l)l.e npocp11rr1H11x KOHcpepeHI..VU1. 

Me)1<.LJ.yttapo.n.ttoro ypoBHji. A6mopet/Jepam B noJIHOM Mepe oTpa)KaeT co)l.ep)Katt11e 

pa60Tbl. 

K pa6oTe HMeeTC5I p5I.n: .n.11cKycc110HHhIX 11 TexttwrecKMx 3aMel/auuu, a TaK)Ke 

HeKOTOpoe KOJrMLJeCTBO ymol/HHIOU(UX aonpocoa: 

1. B pa6oTe He xBaTaeT 0606mruom11x Ta6mm:, oTpa)J(:aJOiilHX tta116onee 

Ba)KHblH acneKT pa60TbJ - COOTBeTCTBH.e Me)l<)l.y Tl1IlOM P 2N2-mffatt.n:a l1 CTpyKTypoii 

06pa3yeMblX HM KOMnJieKcos. Ti-mononno 1111ratt.n.os MmKHO 6hmo 6h1 .n.06as11Tb B 

Ta6JIHU.hI 4 11 5. TaK)Ke 6bmo 6b1 yMeCTHO .n:aTb 0606UJ,a1-0UJ,11e Ta6mu.1.b1 c 

CJ1CTeMaTH3au11ei1 cpoTocpH3KLieCKHX CBOHCTB KOMITJieKCOB - ITOJIO:>I<:eHH.sIMH MaKCHMYMOB 

B036y1K.n.em-rn 11 3MHCCHH, BpeMeHaMH )KJ13HM B036y)K)l.eHI-IbJX COCT05fHHH H KBaHTOBblMH 

BblXOJJ,aMH. 

2. B pa6oTe He CKa3aHO 0 TOM, co6mo.n:aeTC51 JIH CB513h Me:>I<:)l.y THilOJIOn1eH: 

JIH.raH.LJ.OB 11 CTpy1crypaMH KOMilJieKCOB, o6pa3yeMhIX c npOtIHMH nepeXO)l.hIMH 

MeTaJ1JiaMH, fIOMMMO Me)l.M M 30JIOTa. ,ll,aHHhie 06 3THX KOMITJieKcax eCTb B JIMTeparypHOM 

o63ope, 11 pacurnpeH11e npe,D,JIO)KeHHOM aaTopoM KOHu,em..1,1111 Ha npo1..n1e 

MeTaJUJOKOMOJieKCbl TOJlbKO yc11J1 HJIO 6bl pa6oTy. 

3. B pa6oTe noJIHOCThJO oTcyTcTBYJOT KaKHe-m160 no.n;po6HocTH o 

TeopeTw-1eCKJ1X MeTO)l.aX, MCI10Jlb30BaHHblX .n;mr MO)l.eJIHpOBaHH5J reoMeTpHH H pacqeTaX 

B036y)l()J.eHHblX COCT05IHHH KOMnJieKCOB ( <l>YHKl.I,HOHaJihl, 6a3HCHbie Ha6opbl, 

nporpaMMHhie rraKeThI 11 np.). B pa3.n;ene, rrocB5Illl.eHHOM 1ny11eHIDO JIIOMMHecueHl.I,HH 

KOMnJleKCOB, pe3y11bTaThl npirne)J,eHbl Ol!eHb naI<OHW-iHO, npH :noM TepHlOTCH Ba)KHble 

110.upo6HocT11. Hanp.HMep, Ha pHcyttKe 30 np1rne.n:eHa KnaccHqmKau,m1 nepexo.n:os s 

KOMnJieKcax, HO OTCYTCTByeT pacw11cppoBKa l.I,BeTOKO)l.Hposamu1, H HenomITHO, YTO 

no.n;pa3yMesaeTc.si rro.n; rrepexo.n;oM IL, noKan113oBaHHOM Ha anK1-rnaM11Ho-rpyrrne. 

3neKTpouo.n;hrpoqHhri1 (popMaJTM3M, np11H.HTbIH a rraKeTe Multiwfn M HCilOJlb30BaHHhii1 

Ha pvtcyr-1Ke 3 l .n.1rn om1camrn noKaJIH3aUMH Bo36y)K)l.eHH.H B JIMratt.n:e, TaK:>I<:e rrp1rne.n:eH 

6e3 KOMMeHTap11eB, a .n.attHhIH MeTO)]. MOr 6b1 6bITh 6onee urnpOKO HCIIOJih30BaH .ll.JI51 

I1HTeprrpeTaLUU1 Ha6JIIO)l.aeMbIX c}loTOc}lH3H'feCKHX CBOHCTB KOMilJieKCOB. 
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4. 0611JJ11e 3KcnepttMeHTaJILHbIX .naHH.bIX o cpoTocpH3I.PiecKHX CBOHCTBax 

KOMnJJeKCOB TaK)Ke MOfJIO 6bl rro6y.[(11Th aBTOpa 6onee aKTI1BHO HCilOJib30BaTb KBaHTOBO­

Xl1Ml1lfeCKHe MeTO)lhl )lJ15l Toro, lfT06hJ HaHTH KOppemUJ;I-iH Me)f()J,y np11po.n:oi1 

3aMeCn1TeJ1eH 11 nOJIQ)Kem1JIMI1 nonoc JMI1CCl1H, pe3yJihTaTOM Hali.n:eHHbIX KOppemn.i:HH: 

MOf)'T CTaTb peKOMeH.n:au1111 06 OITTl1MaJibHOM BbI6ope 3aMeCTl1Teneii .UJUI rronyY:eHmI 

KOMnJleKCOB c 3a.z:taHHblMl1 cporocp11311qecKHMI1 CBOMCTBaMH. 

5. 8 '}KCnepHMe1naJlhHOH qacn1 CKa3aHO 0 MeTo.n:ax CHHTe3a KOMTIJleKCOB -

KaK npaBHJIO, B BM.UC rropOllIKOB, norrytreHHhIX cj:>HJihTposamieM 11 BhicynnmaHI1eM 

oca.n:KOB B BaKyyMe, 0,D,HaKO He fOBOPHTCH 0 KpMCTannHLIHOCTH 11 cpa30BOM COCTase 

nopowI<os, a TaK)Ke o Mero.n.ax rronyLieHHH MOHOKpHCTaJIJIOB. B orr11catt1111 .n.attHhIX PCA 

, ra10Ke .11MeeTc.SI HeKoTopa51 «pa3ynopH,D.OlfeHttocrh» Me)l('..n:y pa3.n:enaMH .n:11ccepTau1111 -

TaK, B Ta6Jrnue 4 HerrpaBHJJbHO yKa3aH npoT11so110H KOMTIJieKca 60 - Bf 4 BMecTo I. B 

JTOH )Ke Ta6n11ue 11 .n.ar1ee Ha crp. 156 rrpi:rne.n:eHhI .n:se cTpOKH .n:n.SI KoMrrneKca 68 - c 

pa3JHl1·ff!b!MH KOHcpopMal.{HSIMH JTHTaH,[(a, HO HeIIOH51THO, KaK 6J:,IJIH rronyqeHhI .n:sa nma 

KpMCTaJlJlOB. 

6. B pa6oTe HMeeTc.sI onpe.nenem-me KOJIJ1llecrso orreqaToK H Hey,n:atIHhIX 

BhipmKem-iii. Tim1<anyH., Ha116onee Hey.n:a4HhlM TepMHHOM, 11CilOJih3YeMhlM aBTOpOM, 

.SlBJI5leTC.Sl repMHH «XpOMocpopHble rpynnhI», l1Cil0Jlh3YeMhlM B cpopMyn11poBKaX 3a.n:aq 

pa60Tbl. ,lJ,aHHbie rpym1b1 He 51BJI.SllOTC5l xpoMocpopaMH B o6hilJHOM OOHHMaHHH, 

CB513aHHOM c BOCllp11.sITMeM OKpaCKl1 rrpoxo,rvnu.ero illIH orpa)l('.eHHOro CBeTa, H B 

KOHTeKCTe pa60Tbl cne.n:osano 6hl l1CnOJlb30BaTb TepMHH «cpnyopocpopHhie rpyIIIIbI», Y:TO 

asTop B KaKoH-To MoMeHT .n:eikTBHTeJihHO HalJMHaeT ,n:enaTh. HenoH51THO, KaK nocrre 

y.n:ane1-11u1. paCTBop11Tem1 rrpH IIOHIDKeHHOM ,n:aBrreHHH ( CVIHTe3 KOMITJTeKca 60) 

np0Bo.n:11n11 q>H.JihTposatt11e, lfeM npocran neperoHKa pacTBop11Tem1 ( CHHTe3 KOMTIJieKca 

62) OTJll14aeTC51 OT yrrap11BaHH5l rrpH flOHH)KeHHOM )J,aBneHHH ( OCTaJlhHble CHHTe3bl). Ha 

CTp. 29 fOBOp11TCR 0 reTepOU11KJIJ1l-IeCKOM pa3pbIBe CB.SJ.311 BMeCTO reTepOJIHTHlfeCKOfO l1 

np. 

CcpopMyn11posaHHb1e 3aMel.faHim HOC51.T lfaCTHbIH xapaKTep 11 He CHIDKaIOT o6mero 

noJIO)KMTeJihHoro snel!arnemu1 or pa6oT.bI, a 3a.n:aHHb1e sorrpocbI npe.n.rronara10T 

.D.aJibHeMwy10 .n:11cKycc1110. 

Ta1rnM o6pa3oM, .n:11ccepTar.i:110HHa.si: pa6ora CTpenhl-rnKa Hrop.si: ,lJ,MHTpHeBHtia no 

HOBl13He, aKryanbHOCTM TIOCTaBJieHHbTX 1a.uat.J, o6'heM)' BI.ITIOJIHeHI:11>1X HCCJie.n:oBaH11i1, 

.UOCTOBepHOCTH rrorryqeHHbIX pe3yJibTaTOB, npaKTMqecKOH H TeopeTHtieCKOH 

3Ha4HMOCTl1 llOJlHOCTblO COOTBeTCTByeTTpe60Bamu1M nyHKTOB 9-11,13,14 «IlOJIO)KeHH51 

o rrpHCY)l(.LJ.emt.H y4eHbIX cTeneHeih>, yTaep)l(.nettHoro rrocTaHOBJieH.HeM DpaBHTeJibCTBa 
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PoccHHCKOH <t>e.D.epau;11H OT 24 ceHTsr6psr 2013 r. M! 842 (s .n;eH:cTByIOm,ew pe)J.aK11;1m:), 

TIOCKOJlhK)' 13 HeH C03JJ:aHO HOBOe HayqHoe HarrpaBJieHHe, CBSl3aHHoe c 

KOI·ICTpyupoaa1-rneM P2NrmffaH.[(OB c 3a,n:aHHbIMH THITaMH KOOpJJ:HHaU:HH M 

11CllOJlb'30BaHHeM pa3pa60TaHHbJX no)J.XO).l.OB )].JUI C03)].amrn Me)].b- 11 30JlOTOCO)].ep)l(alll,l1X 

111-0M11 H otjJopo a. 

AsTop pa60Tb1, CTpenbHI1K Hroph ,11.MHTpHeBHY:, 1aC.!ly;J1cuaaem npHcy)K.n.ett11H 

yYeHoi1 cTeneHH .n.oKTopa x11M11t..fecKHX HayK no cneu;i-rn11hHOCT11 1.4.8. X11M11.si: 

3JleMeHTOOpraHttY.eCIUiX coe)J.M.HeH.11H. 

4.neH-KoppecnoH)J.eHT P AH, .D.OKTop 

XHMH\.feCKl1X HayK (cneu;I1aJibHOCTb 02.00.04-

XlifMHSl 02.00.01 

HcopraHwfecKasr XHMH.H), rnaBHhIH Hayt.IHhitt 

coTpytlHHK Jla6opaTopi-rn HOBbIX cpH3MKO­

x11M11YecK11x npo6neM <t>fEYH MHcTI·nyTa 

cpH3HLfeCKOH XHMl111 H :meKTpOXI1Ml111 11M. 

A.H. <t>pyMK11Ha PoccHHCKOH aKa.n.eM1111 ttayK 

(Vf<DX3 PAH) HOB AneKcaH)J.p f epMaHOBMY: 

cI>e)J.epanhHOe rocy .n.apcTBeHttoe 6IOJJ:)KeTHOe yype)KJJ.ettl1e ttay1rn HttcT11TyT 

cp113w1ecKOH XHMHM H ::rneKTpOXHMHM HM. A.H. <t>py-MKHHa PoccHHCKOH aKa)J.eMMH 

1-1ayK (Y1<t>X3 PAH) 

Anpec: 119071, MocKna, JleHHHCKMH rrpocneKT 31, Koprr. 4 

TeJleQJOH: +7( 495) 955-46-0 l 

E-mail: martynov@ phyche.ac.ru 
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