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l..l3yr.leH14t 3iteKTpOHltbrX ncpex()jlot3 14Ih ll.rlt pa3pa6OTlil'i llOTclllll"lut"rlbllttX Kal'aIil3aTopoB,

HCCON,TTICHHA il Oq9BHAHA,

HayuHal HoBH3Ha HccreAorlau14l ilaK;lro.raelct B pa3pa6ol KC opHI-HHaJl bll blx chHTel-il'lecKllx

nollxoAoB K troJryqeHHro pa3n006pa3Hbrx Qepportert-coAepxaul4x I{oMrJIeKcoB opmo-

xl4goHoBoro pflAa v uccJrteAoBau!4r,r r4x crplr(rypbt H cBofrcrB. [ll :roro 6stlo npoeeAeHo

ctrcreNtarr.lrtecKoe 14ccneAoBaHL{e urupoKoro Kpyra lloBblx (leppoueu-coIep)Katul4x afeHl'oB.

ycraHoBneHL,t B3anMocBt3tj N{exrt)/ crpvrffvnoii It Martt t'l f Hbll\l14 cBol4crBaivl14. Me}KAy

crpytflypofi u oKHclu4TeJTbrJo-Bocct-anoBHTerbHbtNlt cnofcrBa\1H rTorlylleHllblx Kol\411,'leKcoB.

3Haqr4re,luHsria Hay{H6ti4 riHrepec npelcraBnqer ilccreAoBallue peAoKc-rlpeeparuenHta c

yqacrneN{ KaK xHltoHoBoro. 't al{ n $cppoucrroBoro (lparvetrron'

flparc.rn,recxal 3HaLl ilt\4ocrb /(t.tccell'rauiln C.ll. Bapr,t tttttnt<onoir coc'fol.lr B fra3Pa6orxe

r${erlunHslx N4et-o/loB noIyLlcHt,u Ko\4 Ir.rcKcorr c trcpcHocoNl 3aptlla. llBr'jT'fcp-l'lo}lHblx

coeAusennfi H orrroclr-rerbrlo )/cror.irlrBr,rX r(or\4frlleKCoB. co/lepxallllix ocHoBallnl LUuQrla.

/laccep'rarlr.roHHat pa6ora C.B. Jiapsrutnr.'ttttleoti ilocBtlUeHll pa:pa6orxe'MeroAOB cl4Hre3a H

HccleAoBaHH}o cTpoe||H' i\4cTaJlIl oKol\1 nJleKCoB. coAep)l(atLl14X peAoKc.aKT'lBHhle

cpeppoueHu,tF,Hbre LIetJTpbr 14 ,t14fan/lbt opno-6ett'toxtitlottoBofo rt4tla. OHa n:,roxena na 154

CTpaHtJUaX h,taLlltillonHCFloro'feKcTa U COCTOh'f H3 RBeAeullr, rper f,laR. BblBOAOB, Cfl 14cKa

nr.rreparypbt. BKJrruLraroilte[o 126 6v6tuorpa(lu,tcu<ux ccbtroK. Pa6ora coAep]F(14r 50 cxeH'r. 45

pHcy-{r(oB r4 l3 ra6,'Iarl.

l,raea I npegcran,rner o6:op nHTe par)/pbt. nocBflrlcttltbli,l N4e-rarroKoN{nJIeKcaM Ha ocHoBe

pelloKc-aKTHBFt brx,rrufaHASB. B:roi.i fraBe, coc'loltuetj li3 !B)/x pa3lenoB. paccMorpellbl

cyL;1ecrRytoult4e 1a ccfollHr{lrtttrrti jlcrrb ItojlxoAbt ti ttoJrytlclllllo KoN4nrclicoR c flel]ellocoN{

3apa/lzt. rjle \ler-aJt-roucnr)t (rtpcyrrvutecr-g0rro rltcpportctt ti Ko6aJl t'l'oqclr) BI)lcryilalor B

KaqecrBe ItoflopoB 3reK'rporros. Paccvorpcnbr npLiN4epbl tloltvtlellHt l(oN4nreKCoB L'loHTIoro 1-14n4

ilpH B3auMoAeicrsTu xo6altroUeFra ilrH Qeppouctta c pcAoKc-nt{raHAaN4}'l xl'i I-lollotsoro r}ina'

Oco6oe BHHMaHrje yAenego r.rccrel(oBaHI,lRM c fIpl,r BJIeL{ettHei\4 Nierolia SIIP aln r3yqsltrt

aHr.roH-paAHKarbsblx KoMnJreKcoe. Truare,runo nlloaHalr lJ3Hpouatlbt pa6orsr no 6Hlnepusl ttl

HecHMMerpr4rlHbl\4 Merarltot{oMnJret(caN,l, colepxaulhv QeppoUel{oBble rhfallAbt (rro rnny

ocgoBaHr4i4 lJlu0dta). Paccvarpneatorcfl reN4neparyllttbte 3aBI4cHl\4ocrl4 B crleK'rpax 3flP itrq

pa3Hbrx rayroNlcpFrbrx QopHr Karuorr-paAhKaroB Fra octtoBe rlte ppoueH-corepxatllHX

KoMl,leKcoB. Ortteqegu Herp[BI4aJr6lTbte pe3yxbraTLI, nollyr{eHHEIe npH 3reKTpoxl'1t\'t!lqecKoM

oKHcretrnn varpounrOnLIecKLlx t{oNrnret{coB HHKeJ,'ttt c QeppolteHoBbl t\4 14 rpparveurarvn. B

Ilej]oN,I Il|.]cACTaB.]|cH :locTaTolttto o6tttt,llltt l,tii i\4ilTl-|)IIil]|. |][.JltOl{aloII(nia 63 6r6:tuor.pat|ln.tcctit,lc

ccbljtKl4. Ilpuve.r alcJtbgo, rJTO it rlTepa'rypHr,rr o5:op 3atreputaetcl o6o6uterluei\4. 143 Kol-oporo

Jl On4,t HO BbtTeKalo'r OcH otl t t bte 3aAaq Ll AUCCepTaUl.l o Fl l l oi4 pa6orst.
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f,raea 2 erutrcqaer o6cyNIeHne cilHTerr4Ltecr{HX l.tsbtcl(aHil14 aBTopa, cocro14T I43 AByx

pa3AenoB h locBflueHa cilHre3y norJHsTX Kor\{nreKcoR onosa(lV) c rfeppoueHoNl. a raK)Ke

$eppoueucoAepxaur,rM KO\4urelrcaN4 cypr,vsl(V) u olona(lV) Ha ocllone JIilfallAoB opmo-

6etr:oxn noHoBoro rH na.

C.B, EapsrlrHBxoeoi.i flpoaFTa,rrl3r4poBanr,r reMI]epar)/pHhte 3aBucHMocrn :rpcfexrnetr;tx

MafHnTltbtx t\{OMeHTOB Anq non) leHHbtx KoN4n,leKcoB c llepeHocoM 3apflAa B tll14poKoM

AHana3oHe reMncparyp (or 5 K Ao 300 K). Vc'raHoelterto. c trptiBJIeqeHHeM pacterHslx

xapaKTep14crnK, r{To N4ex{Ay ITapaN,ralHr.rrFlbtN4L{ ueHrpaML cl]eppnuluvtt n opmo-6eH3oxH}lolla

npoHcxoAnT cMeHa xapaKrepa AoN4HnHpytotuero t(aHalla o6Hletta c cpeppovarllHTlloTo, B

oco6eHuocril e o6Iactu ttu3Kl4X TeNl nepar)/p, Ha attrlt(lcppovarHnrrtsr[.

Bolsruoft pa3Aen pa6orsr BKJilOqaer il3yqeHfie Qeppouen-colepliauIilx KOMnIeKCOB

cypsvsr(V) r.r olosa(lV) ua ocHoBe JrHraHAoB opmo-6euzox14HolloBofo rI4na. Ilo,rylellt

uBl.{rrep-r4oHHbre KoNrrTJrer(cbr. B Kolopblx Qepportenonstiz AuavaltttltHLtfi $parveHr cBfl3aH c

Karexora'rllbl N4 Kor\lilJleKcor\t ltocpei(crBotvr N1 oc-tr,t Ka Crpoenltc raliux KoN{nreKcoB TluareJll,llo

npoaHanil3HpoBaH0. 6a:upyrcs Ha AaHl.l blX tlpoTotlllblx ,lMP ctleKrlloB A

peHTfeHocrpyKTypHoro aHaJt 143a. llpn r,lccne/loBaltHH 3neKrpoxHNt llLlecl(Hx ceoilcre MeroAol\4

r-lr,rKJ'r7qecKoti eo.rsraNailepoMerpil14 (tlBA) ycTaHoBneHo, Ila npHMepe Karexo,'TaTlloro

KoMn,teKca rpraQeHn-ncypsir.lsr(V). r'pexcra4uilHot'oKlcretltte. npnverut Bce rpH craAq\

xea:to6paravsr. llepear cra1t4fl nptzBoArzr x o6pa:oeaHurc aH]4oH-paIHKarL'Hofo opmo-

6eusoceNaHx14HoHoBoro JtUraHla, Aanee npoHcxo/Ir.ar oIlHo3IIeKTpOFllloe oKIzcIet{He

SeppoueHosoro (lparrrleHra Ao cpeppnurarrraeBofo, h natioHetl, opmo-6ea3oceMHXl''l HoHolloro

,r fifarJAa go oprno-6eFI3oxHHoHoBof o,

MeroAorr,t 3fIP t43yqeHo oArro3reKrpoHHoe oKilcreHHe MoHo3aMeuleHHofo KoMnreKca

onoea(lV). f|oxa:aHo o6pa:oearrne AByx N4eranno'l'pontttrx c|lopvt oK14creFIHoro rlpoA)/Kra -

xeJraTHo-cBg':asg9ti opnto-6ur,ocen,t uxttllo.ttRHoiit lt cllo;ltvtt.t. co,'lep)l(alllei'l q)ellol(c14,lsut,tt'i

paA14Kan.

flpu H3yJelrHl..t 6uc-t'ruratt1nsrx Kor\rnJteKcoB o,rona(lV) N{eroAoNl IIBA ycraHoBneHo

oKt4cJleHfie o6o7x Karexo,larr{btx Jlilfar-rIloB Ao opnto-6euzoceN4 l4x14HorltrHblx, npouecc

xaa:no6partvrsrfr. Ilpuvev 3Ta craAur rrolKpeilneHa KBaHToBo-xHM14rlecKilMt4 pacr{eraMu.

Aa,'ree - noeJleAoBare,lbHoe oKnc,tellue QeppoueHoBbtx ttAep, 3areM oKHcreHne KoMilreKCa Ao

opnt u-6euzox H Hot t a.

C,regyroulnil pa:4en nocBfluerr luc-ntvtuuorpelJoJrflrHbtM KoMrleKCaM onona(l[),

cHHTe3HpoBaHHblM Ha ocHoBe cfenol-co4ep)l(auux rpeppoqeHoB c BJlb.(LIMl.lHoBI'II\4 MocrnKoM.

Srrz Ko\4ftJreKcbI, KaK oKa3a,'ToeE, ycror'rttuer,t Ha Bo3A}4Ke h xopouo KpI4eraJlJIIr3)'Forcg.

PeurrertocrpyKTypHbte AaHFI bte It)3BOJIflror 3aKrrolr r4Tb. ttro t(ool]AhHaUHfl aroMa orloBa c
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KT4CnOpOAOM t4N4eeT KOBaneHTHl,[4 XapaKrep B ol-JlHq14e oT AOHOpHO-aKuenTopl{ofo

B3at4N{oAeficrBHfl aroMa o;roBa c a3oroM. 14:yrettst SrteKTpoxl.{MI4qecKI4e ceoilctea 3T}IX

KOM NJlCKCOB.

Eolee roro, npr.t esanN4oAeiicrBl.l..t 3THX Korll nreKcoB o,rosa(ll) c opmo-6eu3oxl,lHoHaMH

aBropoM 6slla cr4HTe3t4poBaHbr HoBbre KarexoJlarllbte KoNtn,qeKcbl o,loea(lV)' 14.

coorBercrBeH H o. t43 opruo-r4Nu4rlo6eH3ox H lJ olr oB fron ylell bt opm()-aMAAo$euol rrH lte

KoprIIJreKcbt onoea(lV). Bce xollnrrexcrt naAcNtto o\apaKTepLi3oBatlbl, BK,lloqar clenlpst -flMP

Ha flApax lleSn. tr4HrepecHo, Lrro 3rr4 KoMfTJIeKCbt nperlcraBrttlor co6ofi

uecrnKoopAilHauuotl Hbte coeAllteHHr oroea(lV). ClpoettHe 3THX KolvtltreKcoB raKlKe n3yqeHo

veroAol.r PCA.

Eul,ro npoaeAeHo rlllareJrbuoe HccreAoBaHHe N4eroAorvr IIBA raKilx cN4euJaHHo-rHfaHAHblx

KoMnreKcoB. 3lect. 6laro4apr pa:Hoo6pa:nbl\4 peAoKc-at(ThBHbTM QparveHralt. peanh3)Torcq

Ao,rerstpex peloKc-ftpou.eccoB. B AonoJ'IHcntie K 3JIeKTpoxt4rt't HqecKI4M l4ccJleAoBaFItlgM

I]poBeAeHo raK)Ke xHMl4lrecKoe oKilcjreHl4e oAHofo H3 KOMIJIeKCoB coJII']o cepe6pa. Tlpottecc

143)^leH N'lero.qoNa 3ilP.

B nrofe, npoBeAerlo ruarerbHoe H AeraJrbHoe o6cy;t<1eHne noryqeHttbtx pe3ynbraroB,

f:rasa 3 4ncceprarlru npelcraRnfler gKcfrepilMenra,rtbFIVIo LIacrb pa6orst 14 BKrroLtaer

onHcaHrie Mero4t4K ll $n:rrxo-xHNtHrlecr(He xapaKTept4crt4Kt4 llollylleliHblx cor'lcKareJleM

coeAHHeHHfi. CrpoeHne H Lu4crora Bcex coe.qilHenril noATBep)KIeHbl coBpeMeHHblMt4 cpn:uxo-

xHMl4qecr(HMI4 N4eroAaMH aHaIV3a (cnerlpocrconnl tMP Ha tApax 'H' 
llC' '''Sn; IAK-

cfieKTpocKonnt.3neKTpoHHat cneKTpocKonan). a rar()Ke AaHHbtM14 3,teN4eHTHofo MLiKpoaHa,ln3a

(C, H, N, rr,rera,llst H raJlofeHsr). I,Icno,rs3oBar-{ ueJIbtfr apceual coBpQMeHHLx cpn:nvecrcux

MeroAoB" a uN4eHHo, perrrreuoclpyr<t-yprrstft aHarv3 (rcolnuecreo crpyKlyp l0)"

3neKTpoxqMl4qecKr.le hce,'reAoBallnr (npoeege Hbl i\teroAot\{ qurulilqecxoti eo,rsraltneponerpan),

[3MepeH]ze H,rarHulnoft Bocnpnr,{Mqr4Bocrr4 B txt4poKot\4 AHana3oHe reMneparyp (2-300 K). a

raoKe KoMrrr,rcTepHoe Mo.[eJrHpoBaHHe MaIHI4THbIX ceoilcre coeAnneunii. EcrecreeHno. pa6ora

coAepxr4r urupoxnfr xpyr 3[IP-uccreAoeaHHfr .

06par.uaer Ftil ce6r Btil.jNlalr14e T'ularenbuocrb H norltora onLicatlHt cocAHllE-llHi4 A

r43Jlo)KeI{Ht N4eroAHK. /{ocrosepnocr6 3Kcile phMe HTarbttbtx AatlIlbtx He Bbl3blBaet col,tteunfr'

3ac,,ryNuealor Blu4NtaHljg rrllare.lbHocrb r.i oclloBat-erbltocrb, c xoropoil BblflorHeHa pa6ola,

,{acceprauufl H aBTopecpepar FlarnacaFlbl xopoTxr,r\4 nilTeparyprtbtM t3t-tKov. I'lclepnllBaro[lee

noATBep)(AeHHe cTpoeHr4fl v KoppeKTHafl TpaKTOBKa pe3ylhTaToB cBHAereJ'lbcrByer o sstcoxoil

rcsa,rn$nraunu col,lcKarerfl e o6ractH xuwt4v 3rer\4eHToollratlilqecKnx coeAnHeHnli A

coBpe MeH H bTX MeroAoB c! n:uxo-x n H,r H qec Koro al I aJl il 3a.
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flo,ryreHuure e pa6ore pe3V.[bra f bt \roryr 6slTr, pet<ot\leHAoBarlbl K 14crlorl b3oBaHu]o B

cneAlroulax Hayqrrbrx yrpexAelrHrrx: tr4Hc'rHT)rfe oplarn,leqtot'4 xtlt\4t4tt r'rlr. H./l.3e.ltnscxoro

poccuficxoii aKaAeMu14 Hayx (t'. Mocr<ra)" L4ncru't1"rc 3ncNlerlroopfaHHqecKilx coelusenNft

nnr. A.H. HecN4eRHoea PAI-l (r. Mocrtsa), Moct<oecrotr,'t rocyAapcrBeHlJot\4 yllilBepcilrere

raH,r. M.B. JloH,roHocoea, Carrrr-Tlerep6yprcxont rocyAapcrBeHFIol\4 TexHoJIol-I4tlecKoM

yHl..rBepcnrere (r. Cauxr-flelep6ypr), 14ttcrnryte opraHn'lecxoil n (ln:nuecxoh xttNlH14

riM. A.E. Ap6ysona PAH (r. Ka:arrs). tr4ncruryre opfauLrtlecKoi4 xHI\4t{H Vcpnvcxoro FIU PA}-{

(r. YSa), tr4Hcrnryre rexnHrtecKori xrrnlu14 (r. flcpnrr,), Ypanscr<ort (re4eparbHoM yHlrBepcllrere

nM. nepBoro Tlpe:n4eura Poccnrr B.F[. l],rsurana (r. Exa.r e praH6ypr). 14Hcruryre opraHHqecKoro

cilrlre3a uv.14.51. [[ocroecttortl )/pO T'Al I (l'. llxa'rc1lt't 11fir'pt-) u l(p'

flpr.lreguu AHCcep-fauHorruor,i pa6orsr r.r an'lopc(tepara C.[3, Eallulutttilt<oeoi4 He B03]1 ilKaer

ItpHlIIlr4il14arbHbtx BoilpocoB. Btrccre c reN4. t4\4etorcfl Iiet{oropt)te Bo:llla)lieHHtl orltochrerlbllo

uHTepilperauu14 oK14cJrerrur MoHtl3avenl€nltolo Kor\4rt,teKca o,roaa(tV) (coe4raHeHne 9) n ?tlP

crTeKTpocKorrHqecKoro 14ccrerloBaHHe 3Tor-o npoqecca. flpH aLTarH3e pe3yrbraroB aBrop

HacrauBaer Ha cyne pn03HllHr.r AByx 3n P cneKrpoB t4Mettlto B coorFIoLUeHHt'l I :l , qro

npeAcraBrgercr NraJtoBepolrt-t bl\r lo 3tteprerl.t Ke. Tevt 6olee. qt'o AJlt coeAHllell['itl 9llvtetotcq

IaHFrbte PCA, cornacrto KoTopbtl\4. c oAttoil cTopotll,l. Ipo1-oll rlillpoKcu-rpyilnbl cBtl3all c

aroN4oM KilcnopoAa, a, c 4pyroil cl'ol)oHbr. c aroMol\4 a3ora. f[o:ronly HecoNlHe]l]lo. Llro npouecc

o6parnvurii, Ho HepaBHoBecllblil.

FIa crp. l3 ae]-ope4)epara: (.,.cl.ifHaJTbr o'f nporolroB...npelcTaBtfeHbl B BUAe AyIInCrOB...)).

tllrraenr e BurHrrejtnH <<f{r,rr.rrc'r (o'r Jla.f. cl rrltlrrs lcor.lHoil) vrtoroltlaqnr,t n

TepN,lt4H...[1,nler B oXOTe BblcTpet u3 ilB)/X CTBoJIoB ARycTROnKH C neSonstuttv

npoN4e)KyrKol\4)), Ho B tlMI' (or rf p. DoLrblct) Lrcttojtt'3yel ct lepN4nll A)'6ler ilnh Ay6ner

AY6reron,

Percoveu4yercR Cnncoli coKparrleHr.ll\ $oprvHpoBa'l'b IIa octloBc pyccKoro t4Jl14 Jlar14rlcl{ofo

a,rQaaaroe,

Buecre c TeN4. Xoqe'fcfl ofN4erut-b,tdfKOC-fh, c r{oTopoil fipe.lcTaBjleHa Al4ccepraufiollHafl

pa6ora. [Ioqrn oTcyt'cTBytor rpaNtN4ar'nqecr{t,ie ollt,l6Ktt. a lal{)r(e llel'oqllocTt4. B rlrccepraunn

6orsutrHcteo BTJoBb cHtJt'e3r{poRaugbt\ coellHttcttt.t ii ttntetor xilNl t4qecKI'1e Ha3BaHufl B

cooTBerc-fBl4 H C )l{e H eBCKOiii l t O N't erl xrr aryp oil.

B ue;ioM pa6ora Cser,ranr,r BuxropoeHsr Eaprttrtttutioeoil nlleACTaBJIaer co6oli

3aKOFtLteHtroc HccJlelloBaHl.ie. Rbr noJlliclllloe tla Bl,lcolio\l tl2ly'JIloN4 ylloBHe c nllilBJlerlelll"leNl

drilsHxo-xraNa14LreeKHX MeloltoB ana:rH3a. a riN4euno. lll. lr(--. lleSrt JJMP-ctleltrpocKonuu u L4K-

cfleKTpocKolHr{, 3IlP-cnexrpocKott11H, IlHIIJIttttect(()ti eo,lb'rai\lilepoMerpHt4. a raK)Ke

peHTfeHocrpyKTypHoro al-larLt3a; Anr 6tur'tt,t ttttc'lsa coeA[itJeHLlii nprne4ettsl pe3ynb'I'arbl




