
0T3618 OOr4rIr,IAJIbHOrO O|nOHEHTA
Ha ar.rccepTarlruo MapTbrHoBoft CBeTnaHEr AHaTo[seBHbr

(CI{HTE3 I,I IICCJIEAOBAHI,IE COEAI4HEHI,IR-IIPEAIIIE CTBEIIIII4ITOB
META.ILIII{TIECKI,IX PyTEIII,Ift-COAEPXAIII{X CI,ICTEM C pr, Ir, Os, R€, Cu>

npeacTaBJreHH) o Ha co[cKaHue yrleHoii cTeneHH KaH,4uaaTa xxMl-IqecKl{x HayI{ IIo

cneqriaJrbr{ocrrM 02.00.01 HeopraHn.recKu xtrMtrs. v 02.00.04 - rfuslruecrar xuua.r

Aucceprallt\r cocror,rr rr3 BBeAeHrrr, o6eopa lareparypu (.racrr l: rn. 1-2),
3KcnepxMerrra;rr,Hoir tacru (tacrs 2: r:r. l-2)" pe:ylrraroa rt rui o6cyxreuur (uacrr
3, u. 1-3), BhrBoaoB, 3aro'rroqenr,rr I.t cnficKa q[rnpyeMofi nzreparyprg (137
nauuenoaanrzfi). ,{nccepraqru rr3JroxeHa na l4l crpauuqe, co,4epxr]r 81 pncynor,
23 ra6:lu4w u rtputtox(eHr.re Ha 1 I crpaHr.rqax.

Arcceprarlru MaprrrHoBof CBeriraHbr ArraroJrbeBHrr rrocBrtqena paspa6orxe u
orrlllMr?Barlr{ri MeToar-rK cr.r{Te3a aBofiHbrx KoMnneKcHED< colefi ([KC), co.4epxarqax
Ru u Pt, Ir, Os, Re, Cu, u3yrreHuro r1x repMxqecKoro rroBeAeHru r.r xapaKTepr.Baur4r-r
KoHeqHbrx npoAyKroB TepMoJrr.Ba r uaeprnoft r,r BoccraHoB[TeJrbHofi arMoc{epax.
Pa6ora qsrsercr Becr,Ma aayaJr6Hofi 4.nr nanpaaneHHoro crrHTe3a HoBbrx
6riMeranr{.{ecKxx p}TeHr.rfi-coAepxaqux KaraJrr{rr,FrecKrlrx crrcreM 3aAaHr{oro
cocraBa u r/D( A,L.rhHetIIIero [paKur.recKoro npxMeHeHri{.

B nogpo6nolr u xopotuo crpyKTyprrpoBannou o6eope ,rr,rreparlpbr upr4BeAeubr
AaHHbIe o 6vMetaflruqecrurx c[creMax Ha ocHoBe p)rreHu.f, (.racrr l, rnana 1) z
UOKA3AHO, qTO HEKOTOPbIC CIICTCMbI I-Iq^IEHbI 'BHO HEAOCTATOIIHOJ A AAIIHbIE AJI'

Apyr[x cr4creM nportrBopeqnBhr. Bo aropofi rnaae o6:opa rureparlpu (vacTb 1,
maaa 2) paccuorpenbr MexaroxtrMtqecrule, Qu:r.rvecrr.re, $u3uro-xr.ruu,recr<r.re, a
pa3nr{qHbre xr{MnqecKr,re MsroAhr non) reHr4rr 6r.rMsrarrr.rqecKr-rx .{acrrrq u nopolrKoB.
Ha ocnosauuu aHarn3a nn-reparypurrx IaHHrrX aBTopoM ocyulecrB,'Ien srr6op METoAa
cnHTe3a - TepMrlrecroe pasloNerule IKC z c$opuyarzpoeaHhr cJreAyrou]re 3aAaqrl:

- cr4rrr€3 r4 xapaKrepr8arlrur HoBbrx KoMrrJreKcHBrx coeA[HeHuii - [peAlrecTBeHHuKoB
6lrN.rgrarruqecKrlx uopourror Ru-P! Ru-Ir, Ru-Os, Ru-Re, Ru-Cu;

- nocraA[fiHoe r.r:yqeHlle rlx repMrrqecKoro pa3nox(eHr.rr r aruoc$epax rennr u
Boaopoaa;

- xapa(Teprraqrrlr lorfrenHErx npo,4yKToB MeroAaMr{ penrrenotfa:oaoro auaJru3a u
cKar[p]Torqeii 3JreKrpoHEoi Mtr(pocKonau.

,Ins Aocrxxerrrlf, nocraBreHHbrx 3alarr C.A, Mapruuoea ucnonraonaaa na6op
coBpeMegHrrx xr.rMr4vecrox r,r $rtaro-xr-rMr{lrecKtrx MeroAoB uccJreAoBaHus. (,racrs 2,
uaBa l): xxMx.recK[fi aHzuuz3 Ha cyMMy MEr&.rJroB, CHN analns, arouno-
a6cop6q[ouHFo c[eKrpocKonrtro, I4K-cnerrpocronlno, penrrenocrpyrrypnuft u
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Ar-rooepeHqua".r6Hhlfi TepMl-rqecKr-rii aHzuII'3 c Macc-cfleKrpoMerpl'FlecKr{M aHaJrtl3oM

cocraBa ra3oo6pa3Hblx rlpoayKToB.

B pe3ylbrare pa6orbr 66r,'u yny nenr'r Mero,4rrKrr crllrre3a KoMruIeKcoB

[Ru(NH:)sC1]Clz u Kr[OsClo] - ucxo.unblx coealtHeHufi .4nt curre3a /4{C'

Pa:pa6oraru MeroAIrKI-I, c[Irr*I'IpoBaHbr Il oxapaKTepl'BoBaHu 13 noeux,ffiC,

crpyKTlprl 8 coearzsenufi BuepBlie olpeaelreHbr Mero.{oM PCA u 5 coe,4uHeHl-r[

oxapaKTeplcoBar{br MeroaoM peHTreHoBcKofi altQpaKroMerplzlt rloJlrrKplrcranJroB'

I,ky.reHbr repM[qecKlle [peBpaqeHut 13 AKC a arMocQepax reJrItI n Boaopoaa B

ToM lrncJre rr c flpr.rBre.reHueM in situ P@A I.I I'IK-cneKtpocKonI,Iu, trro no3BoJIIlLlIo

ycraHoBrrrb npoMexyroqHble npoayKrH pa3IIo)I(eHI{t u npeAroxl{Tlb nocraaufHble

MexaHr{3Mbr pa3JroxeHli,r AKC. nora3aHo, rrro repMuqecKoe pa3Jloxeuu€. Moxer

conpoBoxaarlct o6uenou JrI4raH,4oB MexAy Mera!'IJtoqeurpaMri nlsnu

flo,'rr4Mepr*aqr4efi c o6pasoaannev perrrenoauopQnux unrepMe,4[aroB.

Folrruroe sHr4Marue B pa6ore yAeneuo xaparcrepll:alllru KoHeqHHx [poAyKroB

TepMqqecKofo pa3noxeHlrJl AKC. lIoKa3aro, qro B pe3ylbrare pa3rroxeurlt Moryr

6urr no,'ryreurr rar oano0a:nrre, rar rz 4r1x$a.:urre 6rzuetanruvecrne cncreuu,

nprreM BoccranoBrre.rrnar aruoc@epa cnoco6crryer noiD/rreHlIrc 4n;xQa:uux, a

rrneprnat - oguoQasnsrx o6pa.sqoa. Bueparre nora.sana npr{Hllllnniublrlur

Bo3MoxrrocrE cr.II e3a Meracra6u,'rbHblx p}TeHlrfi-co,{epxaql{x rBepabrx pacrBopoB c

oTHOCT{reJrr,Ho BbrcoKr.IM coaepxaHs€M MeaI] (ao 23t/r), o[peaeneHH ycJIoBIit

rlopunponauru ri reMrlgparypulJe rpaHltqbl cyIqecrBoBElHItlI TaKsx r'rgracra6u:n nr'rx

t[as, floryuenuue coe,4LiHeHItI tBJ.Itlorct nepcneKrlrBlrbrMl4 aJ'uI co3aar{[rr HoBbrx

KATZUII'TI{qECKI{X CIICTEM.

Xort ocnoBHofi qemn pa6mu 6uro r.rccneaosaHlte pa.uoxeanr ,{KC a

BoccraHoBureJlbHofi I.r uneprnofi arvocQepe, Tor OaKr, qro npo,4yl(I repMoJlrGa

[Ru(NH):Cl][Cu(CzO+)HzO)] B oKucnurerbHofi aruoc$epe o6naaaer eucorofi

Kara.]Ir4Tr.r']ecKofi a(TnBHocrblo B peaKqr{z oxxcneHut CO, HecoMHeHHo rlpeacraBJl{er

npaKrl.tqecKxfi ulfrepec.

B [orou, auccepraur{J{ C.A. Mapruuonoir lrBlrggrcr 3aKoHqeHHbrM

r.rccJreaoBaH[eM! rIo3BoJIrrBIIIIiM cyulecrBeHHo flpoaBun]Tbct s o6racrl'I cru ega

ppenufi-coaepxau[x AKC z r{x KoHBepcru{ s 6ur4grarrrrecKue crrcreMEr

3aaaHHoro cocraBa. Pa6om xopouo o(bopMfleHa u ocraBJUIgT Itplxrrrroe

BIICqATJICHIIC. CQopuyuponarruue BbrBoabr {BJrtrorct AocroBepHbrMl'r.

ABTopeoepar nonHocrbro orpaxaer coaepxaHlt€ attcceprau r'r.

llpn vrenuu nicceprauult y onrloHer a Bo3HTIKIII{ TpH Bonpoca r HecKo.]IbKo

3aMe.raHnfi.

Bo[pochr:

l) npr,l npencra&reHr4[ Macc-clreKTpoMerp[rrecKlo( ,lzlHtlLlx. B 6o,rrurrncrse

cneKTpoB aBTop uprru{cbrBaET NH3 cxrHar c rn/z 77. O4saro B pt.4e cflyqaeB,

NH: npunucuaaercx curuur mlz 16 (pzc. 63) u aaxe tnlz 15 (puc. 36, puc. 72).



Ha plrc. 63 npuBeAeHrl aBa cIlrna,ra; NHdm,/z=16) n NHdm/z=17). Kaxuu uonall

orBeqaror clrrHrlJrbr c rnlz 16 u 15? Kar ycraHoBneHo npolrcxoxAeHl4e 3TI-rx

IIOHOB?

Ha puc. 69 (crp. 113) u puc. 72 (crp. 116) npliBoAtrct aaHHbIe ant N2(rnlz=14) n

Ni/CO(m/z:28). Orneqaer nu cur:r^a.r' rnlz:I4 uony N* unu 3ro cIrrHulII Iroga

Nz2*? BosMoNHo ar cKJIIoq[Tb! lITo 3To ctruar ltosa CO2*? 3arcuovenlre aoropa

o ToM, qTo H,!'rriqr:re uouos c \1lz-28 u nJz:14 cauaereftcrsyer o suaereHu[ co

n Nz c npeo6;ra4auueM rlocileAHero, Hgo.reB[,qHo It rpg6yer KoMMelrraplry'

2) Ha c,rp. 68 aBTop orMeqaeri qro (MexaroMH6le pacorott 'It Blrlrpti

KOOp,UTTHaUUOHHbTX rIOJrnsApOB [paKTUqeCKX He OTiltiqaroTcf oT xapaKTeprrcTrrK

[Mr(NH:)scl]Clu a K:[r,I?Clo] u or coorBercrB),rorqux paccrornr-rii B'ap)Ttrx

conrx, coaepxaqux raKrre xe KoMrIJIeKcIrbIe rloHBI (ra6l. 9)>. Oanaro, arranng

arrlH cBfiefi M-Cl r ra6,r. 9 flora3btBaer, qro ecr[ artl Mz=Re,Pt pa:nrqa

.{eiicrBr,rre,'rr,Ho HeBerura, ro n cay,rae M:Os,Ir ua6ruoaaercx salrernoe (nopxgra

0.1-0.15 A) coKparrreHue Airr:rH crrsefi M-Cl a,Q{C no cpaErenuro c Kz[OsClo] n

(NHa)z[IrCk]. Ecan anrop cvlnaer pa:rurutre e 0.1 A necyllecraeHuu\,1, ro KaKoB
(pmeprdi 3Harr(Mocrrr ornriqru AII,IH cBt3eii? EcrLI pa3ruqr.te e 0.1 A

cyqecrBeHHo, To B qeM upxqllHa pa3Horo crpyKrypHoro rloBeaeHut KoMrIJIeKcoB

Os. Ir li KoM[reKcoB Re" Pt?

3) Ha crp. 40 e o6:ope JrllTeparypbl rlpuBo,qtrct HecKoJrr,Ko rlporrlBopeqriBble

yrBepxaeurrr: <<9acurqu nonyqru rcb co cpaBHIrreJIbHo y3KxM pacrrpeaereHneM

IIo pa3Mepy (uenee 100 ull)>l u nuxe <qacrn(rr noryr]alorct c AoBoJIhHo
rx[poKnM anana3oHoM pacnpeaeJleHrur no pa:uepalt (or 10 ao 100 HM tl 6o,'Iee)).

Xorr rlrrr[p]'rorcr ,{Be pa3Hue pa6otr, ace xe, no MHeHtrro aBTopai Axa[a3oH B

100 uu aerrerc-r y:rnlr lrnu uaporuru?

3aMe.raHuq.

1) B ra6r. 14 ne upuoegenrr lorpelnHocrli olpeaeJrenrit BeJrrr.IlrHhr \r]/2, qo

3arpyaulrer ana,rlrs o6uapyxeHuhlx TeH,{eHuEfi (nanlruue ne6o"'rr'uoro

rroJroxmeJrr,Horo orxnoHeHlxr or npaBuJra Perrepca, crp. 90).

2) flo lfireuruo onrroHeHTa! )TBepxAeHrre aBTopa Ha crp. 26 4uccepraqnu (K roMy

x€ HeKoropbre cucreuu 6lrrrz rr3yqeHH ToJIbKo oAHIiM-aByMt trccJleAoBarertMrl,
qro raKxe Bbr3brBaer eolpocrr o6 llx .qocroBepHocrrlD He coBceM KoppeKTHo.

Pe.rh cKopee [aer He o aocroBepHocrl'r, a o Boclpol-I3Bo.4l4Mocrrr p%ynbraroB.

3) B o6:ope Jrrrreparypbr (crp.36) 6u,ro 6hI [o.[e3Ho notcHnrh pa3rllqlle MexAy
qacr[uaMlr (<aapo-o6oroqxa> lr <rga3u-xgpo-o6oro.rrcar>,

4) Ha crp. 67, puc. 26 rryHKrnpoM no(a3ar+r paccrotHllt Br...Cl u N...Br, a ne

Br...Br u N...Cl, xax y(a3aHo B noantlcrl K plroytrKy.
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