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zYlI1l6epCUmem YMeo, llleeuus 

3 JleKmp OXu.MUlIeCKu,'r/ cnocotios nonyueu npoeo os iuuu nonuuep 110 OC1I08e KOAI11J1eKCa Cuill) C 

N,N'-6uc(CaJlUlf tmUOeH) - 1,3-np onUJleHOUaMUHOM. Bus eneuu onmuuanunue YCfl 06Wl CU1Ime3a nonuue­
pa 6 nomeuuuocmamuuec xux YCJl06Ufl.X. Onpeoeneusi K03q)(/JUlfueHm iJU¢ ¢ Y3UU sapnoa, 6eJlUlIUHa ax­

mU6Gl(UOHH020 tiapeep a U ycmauoenena npupooa JlUMUmupYIOU/ell cmao uu nep enoca sapnoa 6 06beMe 

nonusiepa 6 3J1eKmp O/lUmHOU cp eoe. A30MemUHOfw e OCH06aHue, Ko.M11J1eKC Cu(II) u e20 nonuuep uasi 

¢ opJua 6 OKUCJleHfIOM U 60CCmaH08JleHlIOM COCmOfl1tURX oxapasmepusoeattu uemooauu p eumeeuoe­

CKOll dxnnoenexmp onnou cnexmp ocxonuu u 'JJleKmp OHHOlI cnexmp ocson uu n02.i70UfeHlIJI. 

A KTYam,HOCTb HCCll e,UOBaHlUl TOHKOCllOihlbl X 311 eK­ XHMH'I eCKHe H cnexrpansnsre CBOHCTBa nonaaepa 
TponpOBO,UHIUHX nonav epos n a OCHOBe Op raHH'IeC KHX n a OCHOBe KOMnJIeKCa Cu(ll) C TeTpa,UeHTaTHhiM apo­

H Ko op ,UHHal (HOHHbIX c o e,UHHeHHH nepex onasrx MeTarI­ MaTUq eCKHM a30MeTHHOBbIM OCHOBallHeM N zO r THna 

n OB ofiycnoan ena nepCneKTHBaMU cosnan a s n a HX OC­ Hz( sal p n - l ,3) - N ,N'- 6 HC( CarIHllHlTH,UeH)-1 ,3 -n p o n l1­

1I0Be cencopnu x. 3n eKTpO- H <pOTOKaTarIHTHq eCKHX JIeH,UHaMHHOM . 

yCTpOHCTB, a TaIOKe TBCPP,0 <pa3HhIX Hq eeK p,JUI KOHBep­

CHH CBeTOBOH aaepran [ I, 2]. 
B r ev ean e rro cn en n eii seraeprn BCKa ObIJl H non yse­

HhI Ii p,OCTaTOqH O umpo xo HCClle,UOBaH bI nneao-ntsre 
nonaa epasre <pOPMhl KOMnneKCHblX coezranenaa Me­

TarI JIOB C ap OMaTUq eCKHMU a30MeTHHa:'fH p a.1J1H'IHOr O 

COCTaBa U crpoea na [2- 5], noprpapanav a [6], drrano­ [Cu(sa!pn-l,3 )] 
UHaH HlIaMH [7] H n p. Kosmnexcasre c o en a n emrs C 

p,aHH hlMU J1If r aHp,aMH npe,UCTaBnHlOT nns HCCJIe,UOBaTe­

rr eii HaHOOJIb illHH a a repec , n OCKOJIbKY RBn RlOTCH MO­ rIPH 3JIeKTp OXHMH'IeCKOM OKHCJIeHHH KOMnJIeKCa 

,UeJlb Hhl MH aaano rasm Ba)KHeH llIHX MeTaJIJIOo p r aHHlJe­ [Cu ( sa l p n - l ,3) ] na n o sep x n o cra n JIaUIHOBOro 3JIeK­

CKHX npaponaux c o e,UHHeHHH. O,UHaKo, n ec xi or p a na rpozta oopasy er cs nOJII1MepHaR anexrponposonaaa 

3HalJHTen b Hbl H oObeM naKOnJIeHHOrO axcnepa v en­ n JICHKa. AHO,UHaH nOJIHMepH3aUHR KOM nJleKCOB d-3JIe­
TarI bHOr O MaTepUaJIa, HCCllep,OBa HHH y cn o s ati CHHTe3a MeHTOB C ap OMaTHq eCKHMH a30 MeTHHaMH n p o r exaer 

H cr p o ea na npOBOp,Hll(UX nonaxepos n a OCHOBe KOM ­ no KaTH o H-pa,UHKaJIhHoMy MexaHH3M)' [8, 9] H HMeeT 

nneKCOB nepexomrsrx MeTarIJIOB C MaKp0UUKlTHqeCKH­ CXOp,CTBO C nponeccaaa OKlfCJIHTeJIhHOH nO JIlIMepH3a­

MH n Hr aH,UaMH co x p au mor aKTyaJIhHOCTb. B q aCTHO­ llHU <peHo n o B [10]. P OCT na nOBepxHOCTU an exrpon a 

ern, K aacr oauresry s p ea eira He C<pOp MHpOBarIOCh C,UU­ n OJIHMepHOH nJIeHKH n p OHCXO,UlIT B p e3YJIhTaTe s aaa­

a ero MHeHHR 0 MexaHH3Me <pOpMHpOBaHHH, crp y xryp e MO,UelIcTBfUl 0 6 p a3YlOlUHXCH KaTHOH-pa.nHKaJIOB H 0 6 ­

H n p ouec c ax nepeaoca sap aaa B nonaaepaux <po p Max p a30BaHHR KOBarIeHTHhlX CBR3eH Me)K'uY <peHHlThHhIMH 

KOMnlleKCOB d -311eMeHTOB C apOMaTHlJeCKHMH a30Me­ epparMeHTaMII MOHOMepOB. C rpYKTYPu poBaHHe n OJIl1­

THHOBblMH OCHOBaHHRMH. [Cu (sa lp n-l ,3 ) ] aa BTOPHqHOM yposne B03MO)KHO aa 

B HaCTORlUeH pafio r e npe,UCTaBJIeHbI ztamrsi e , xa­ cxer 1t1I- , dn: -B3aHMo,UeHCTB HR, a TaK)Ke 06pa30 BaHlliI 

paxr epasyioume On THMaJThHhie y CJIOBHR OKHCllHTen b­ CBH3eH C u-O-Cu [I I, 12] Me)K,Uy <pparMeHTaMH c o c en ­

n o r o 3JleKTpOXHMHQeCKOrO CHHTe3a, a TalOKe 3JIeKTpO- HHX nonauepasrx ueneii. 

Ilocr ynano B Peziasumo 26 anpens 20 12 r. 
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1. 49 H a pnc. 1 n p en c r a an e u sr aonvrasmeporpavnu pe­

tl OKC- lTpO UCCCOB C ys acr nev H2( sa l p n - 1,3 ) , KOMn exca 
[Cu (sa l p n-l ,3)] H ero nOJIHM CpHOH cPOpMbI , nony-iea ­
HOi:! B n OTCHUHOCTaTH'lCCKHX YCJIO B H ~ X. A H O,U H a~ 

qaCTb aon sr axmeporpasoast a30M CTHH a xapaxr epa sy­
ercs Ha.ilH'lHCM MaKcHMy Ma npa +1. 1 B , a ee BH,U COOT­

BeTcTByeT lIe06paTHM o My xapaxr epy OKU CJICHIUI BC­

I.J..(CCTBa ( Kp UBaJl 1). n UK OKU CJICHIUI [ C u (sa l p n- I ,3 ) ] 

(+1.03 B) lI aX O,U UTC ~ B 6nH3Ko H ofinacra llOTCHUHaJIOB 

(KpU(3 Cl5l 2), 'ITO MOJKCT CBH.nCTCJIhCTBOBaTh 0 nnr aiui­
uearpap oaanuoa xapaxrepe oxncnena a KOMllJICKc a . 

)J,!I JI eons raaneporpaseau llo nH­ [ C u (salp n -1 ,3)] xa­
paxr epno HaJIU'lUC llIHpOKHX anonnoro H xaronaoro 
~,aKCH ~tYM O B C lTOTCHUUaJIaMU npa +1.06 H +0.84 B 
COOTBeTCTBCHHO (KpU6Wl 3). npOI rCCCb[ OKlI CJI C H H ~ ­

B OCCTa H O Bn C H H~ nonotiaux KOM n n CKCOB CB~3aHhI C 

reuepaujreii B n OJIHMCpHOH epa3c H HCqC3HOBCHH eM 

paana-mu x HOCI1TCn CH sapsna ll OJI ~P OI-IH O H npnponu ­
.ilen OKaJU130Ba HHhiX KaTHOH -pa.nHKaJI OB H .nUK aTUOHOB 

tepa lL 3- 15) . 

IPO­ Ilony-renaua lTOJIHM Cp M OJKCT YCTOHqHBO cyuiecr­

una BORaTh B OKUCJICHHOH H BOCCTaHOBnCHHOH rp opra ax, 
inn- IIMelOllJ,UX COOTBCTCTBCHliO TCMlIO-3CJICHy lO H cser no­

seneayro OKpaCKY . Ilep xon MeJK.ny peztoxc-tpopa aa u 
II onu-[ C u ( sa l p n-l ,3)] ~ BJI ~ CTC~ o 6pantM biM H MOJKCT 

6bITb oCy ll(e CTBJIeH B n OTCHUllOCTan t ' ICCKllX WIll no­

r eHllHo .nHHaMH q CCKUX YCJIO B H~X . 

C uensio onpenenea as On THM aJIh Hbl X yc OBHH 

)neh."TpOXHMHll c c Koro CUHTC3a n o m r - [ C u(salp n - l ,3 ) ] B 
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PIIC. I. Bonsr axmeporpaa u u penoxc-nponeccos C ys a­

craev KOMnneKCOB H2(salpn-l ,3) (1), [Cu(salpn-I ,3)] (2) 11 

nOJIII-[Cu(salpn- I ,3)] (3). <f>oHoBbln pacrsop - CH}CN-D. l M . 

Bu.NCI04 , Vp 0.05 Sic. 

n OTCHUUOCTaTU'lCCKHX YCJlOBHjIX 6 h[JIH HCCJlc.nO BaHbf 

3aBHCHMOCTH KOJIHtICCTBa 06pa30BaBrnCrOCjI nonna epa 
OT n OTCHUl1aJI a (En) 11 BpeMCHI1 n OJI~pH3aUUU (rn) 3JICK­

r pona B pacrsope MOHOMepHoro KOMn, exca. KOm1LJe­

CT BO n OJIu - [ C u(sa l p n - l ,3)] n p o n Op U HOHaJIb HO KOJIUqC­

CT By 3n CKTpHLJCCTBa Q, 3aTpa LJCH Ho My aa ero IlOJIliOC 

OKHCJIem te UJIU BOCCTaHOBJICHHe. B CJlH'lUHY Q onpene­
JI~ JI H a nr erpapoaaaaea anonusrx ( KaTo .nHbIX) qaCTCH 

aonsravneporpaav, saperacrpapoaaaaux B ycn OBHjIX 

nonuoro OKH CJIeHlliI ( BOCCT a HOBJlCHIUI) nOJIHMepa ­

npu CKOp OCTH CKaHHpO BaH I1~ norenunana VI' 0.0 I B / c . 

3 aBHCUM OCTh Q = F(En) (pac. 2, 6) HMeeT 3KCTpCM aJIb­

lIhfH xapaxrep C MaKcuMyMoM npa En +1.0 B. Boc­
XO.n~ LUHH xapa xrep Kp UBOH B 0 6naCTH n OTCnUHaJIOB 

En < +1.0 B 06b}lCHjleTCjI B03paCTaHUCM CKOp OCT H 

3JICKTpOXUM H' l e CKo r o OKUCJlCHUjI MOHOMepHor o KOM ­

nnexca. YMCHbrnCHHC KOnHqeCTBa nonu-[Cu(salpn­

1,3 ) ] npa .naJIbHCHLUCM YBcn HlJCHUH nOTeHUHaJIa nons­
p H3aUI1U 3JlCKTpO.na , BepO~THO , CB~3aHO C «nepe ­
OKHc n CHUCM » ofipaao saamerocx rronna epa, a HMeHl-fO 

C Hco 6 p aTH M bi MU HapyrneHIUIMH B CHCTCMe n-co­
npasceu na. TaKHM 06pa30M , 3Ha'lCHHC En +1.0 B , npa 
KOTOp OM CKOpOCTh 0 6pa30BaHUjI nonu-[Cu(salpn -I,3)] 

M a KCHMaJIbHa , jI BnjICTC~ OnTHMaJIbHhlM AJl ~ CHHTe3a 

nonav epa B nOTeHUHOCTaTHqeCKUX ycnoaas x. 
3 aBHCHMO CTh KonHlIeCTBa nonu -jCufsalpn-Lf j], 

nonyxemroro npn OnTI1MaJIhHOM 3Ha QCHHU En, UMCCT 
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PIIC. 2. 3aBIICIIMOCTb xonaxecr sa J exrpa secr aa, 3aTpa'lCHHO­

ro aa rrorraoe BOCCTaHOBneHIiC nOnl1-[Cu(salpn-I ,3)], OT BpCMCHII 

nOJUipn3aI.\I1n anexrpozta B pacrsope MOHOMcpa npa En +1.0 B (a) 

II nore nuaana nOJUipn3al\IUI (6) npn 1:n 7 MIiH. 
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cnexr pos, nozrrnepacnaror COC1'aB nonys ea aoro a3 0 ­

MeTI1Ha if KOMnJIeKCHOro coenaaenna Cu(lI) na er o 

OCHOBe. 

flo cpasnemno C lfCXOll,HblM KOMIJJle KCOM 

[ C u ( sa lp n - l,3)] B pep3-cneKTpax nOJII1Mep a n05lBmHOT­

C5l lI,OnOJIHl1Te JIbHb le nHHHH, O1'HOC5lm HeCH K npyrau 
XHMJ1lleCKHM :)Jl eMeHTaM. 3 1'0 ofiycnoaneno npHCYTCT­

BHeM B nOJIHMepHOH cPa3e KOMnOHe HTOB cPo Ho Bo r o 

pacr sopa, a r atoxe nOHBneHHeM HOBblX CTpyKTypHbI X 

cPpar MeH1'o B, n p HHlfMalOm HX ys acr ae B nepeaoce 
sapana [14 ]. 

3apHlI,OBOe cocromnre MeTaJIn J1ll eCKOro ueurpa He 

H3MeH5le1'CH npn OKHCJIem m/BOCC1'aHOB n eHHI1 n OnJI Me­

pa a a OCHOBe [ C u (sa lp n- I ,3 )] . .Ll:JlH OKHCJleHHO H, BOC­

CTaHOBneHHo H cPOPM no HMep a 11 HCXOll,HOro MOHO­

MepHor o xosrnnexc a sneprns CB5l3H JIHHHH CU2p3/2 
HaXOll.l1TCH B npenenax 9 34 .3 - 9 3 4 .5 3B. Il ony-reuasre 
nanuue CBHlI,ellbcTBYlO T B nonssy rmrann-uearpa ­
posanuoro xapaxrepa npouecca OKlfCn e Hl1H- BOCC1'a­

HOBlleHUH n on u-[Cu(sal p n - l ,3 ) ]. Cneziyer OTM eTHTb , 

'ITO Me1'aJlnH' l ecKu M ueurp, cPOPM aJIbHO He H3MeH5lH 

COCTOHHH5l OKliCn eHH H, MO)!(eT au crynar s B Ka lJeC1'­

Be «ane xrpoua oro MOCTa» , COClI,l1HHIOIuero 0611aCTH 

n OKaJIbHOr O COn p H)!(eHl15l nonav epa H BKJIlO lJeHHOr O 

B npoue C nepea oca sapana B n OJlHMepHOH cPa3e [ 5, 

14] . 

OKHcneHHaH cPo p Ma xapaxr epasyer cs fionee BbICO­

Ko H HHTeHCHBHOC1'b lO JIHHl1 H Cl2p pep3-coeKTpa no 

cpaauenmo C BOCCTaHOB eHHoH. 3TO csaner enscrayer 
o anenpenan B nonax cp npa OKHcn eHHH lI,o n OJIlIH ­

rensnoro KOn HlJeC TBa n ep XJIOp a1'-HoHo B, ueotixonn ­
MblX ztnx nonnepacanns er o 3neKTp o HeihpaJIbHOC1'H. 

Ha pHC. 4 (Kpu6ble 1 H 2) npa neneasr anexrponasre 
cnexrpst nornouienaa aaoxrer uaa I-h( salpn - I,3 ) , KOM­

nJIeKCa [ C u ( sa l p n - I ,3 ) ], a TaK)Ke er o n OJIHMep HOH (POP­

M bl B OKHcneHHOM H BOCCTaHOBne HHOM COCTOHHl15lX 

(Kpu6bl e 3- 5). .Ll:ml cnexrpa nornouierms H 2( sa lpn-I ,3) 

B aUeT OHHTpHne xapaxrepuo HaJIH'l l1e BbICOKOHH­

r eucnaasrx norroc norn outea na ( n n * - n epeXOll,bl B cPe­

HHn bHblX cPp ar MeHTax) C MaKc HMyMaMH npa A 2 15 H 

25 7 HM , n OJIO)Ke HUe KOTOp bI X He 3aB HCHT 0 1' nonsp­
HOCTH pacrnopirrens . HU3K0 3HepreTHlJeCKa5l nOJIOca C 

I..max 3 15 HM KBaJIl1 cPHuup o BaHa KaK coor aer cr syiouias 
nn*- U n n * - n ep eXOll,aM B a30Me1'u Ho BoH rpyrme [1 8] . 

B pacr sopnr ensx, xapaxrepnsyroumxcs saa-nrr ens­
HOM nOn 5lp HOC1'blO ( CllI1P1'bI ) , B cnexrpe n Or JIOm e IH15l 

H2( sa l p n - I ,3 ) B ofinacrn 400 HM n OHBJI5le1'C5l norroca 
nornouieaaa cpezmeii HHTe HCHBHOCTH (lge 3 .4) , COO1'­

BeTc1'B y lO lUaH n n * - n ep ex ony B XUH OHlI,HOH cPo p Me a30­

Me1'HHOBo r o OCHOBa HH5l [ 19 ]. 

K OMn n eKC0 0 6 pa30BaHHe n p HBOll,H1' K 3aK OHOMep HO­

My 6 aTo x p oMHOMy CMemeHHIO MaKc HMyMOB BbICOKO-

A. M r Oll R K0 6 11 op. 

D 

2 

~\ 
\./ 

400 600 800 
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PIIC. 4. 3 neKTpOHllble crrexrpsi nornOIUCIUUI H2(salpn-I ,3) (1) 

II [Cu(salpn-l ,3)] (2) B CH3CN (293 K, C 0.1 Mr/Mn). :3CII rronn­

[Cu(salpn-I,3)] B oxacnea uoii (3) , BOCCTaHOBJleHHOH (5) fl npoxe­

)I(yrO'IHOH (4) rpopvax, rronysemnax npn nonapasaima OnTHtfeCKlI 

np03pa'IHoro anexrpoaa npu nOTeHUl1aJIaX+1.0, 0.0 II +0.5 B COOT­

BeTCTBe HIlO. 

HHTeHCHBHbIX nOJIOC BHYTpl1JIHraHlI,HOrO rana. B cnex­
'rpe TIOrnOmCHI15l KOMnnCKca [ C u ( sa l p n - I ,3 ) ] nOH Bn~ eT­

C5l HOBa5l HHTCHCHBHaJI norroca C MaKcHMYMoM, HaXQ­

lI,5lm HMCH B aur epaane 358-365 HM B 3aBHCUMOCTH OT 

n Oll5lp HOCTH p ac TBOp U1'eJIJI. Baroxposmoe CMem eHlle 

MaKc HM y Ma C YM eHbilleHu eM nOllHp HoCTH p aCTBOp lITe­

ns n03BOn 5leT KBaJIUcPuUHpOBaTh yxasanayio nonocy 
nornouieaax KaK coor ner crayrouryro anexrpoanosry 
nepexony C nepenocox sapszia dM- nL* -THna [ 2 0 ]. 

3 n cKTpoxuMU'le CKa5l nOJIlIMepH3aUHH [ Cu(salpn­

1, 3 ) ] COOpOBO )KlI,aeTCH 3Ha'lliTCJIhH bIMH H3MeHeHHHMll 

B cne xrpax nornoureaas nonavepa no cpaBHeHHIO C 

HCXOll,Hhl M KOMI1JIeKCOM . Ha puc . 4 (Kpu6ble 3, 4 u 5) 
npasenea u cnexrp u n O rJI OmeHH~ nona-ICutsalpn­
1, 3 ) ] , saperacrpupoaaaasre npa nocnenosarem.trox 
BOCC1'aHOBlleHHH os ncnemroii cPOPMbJ nOJIUMepa. Boc­
CTaHOB n eH He norurv epa c On p OBOiK,UaeTCH H3M eH CHueM 

ero r eu uo-seneaoa oxpacsn aa caerno-seneuyio, T. e. 

3JIelITp OXp OMHhl M 3cPtPeK1'o M . I1HTeHCHBHoe nornoute­
HHe nOJIHMep a npn I, ::s 300 HM 06yCJIOBneHO T[T[* ­

nepexonasra B tPCHUllh HbIX cPparMeH1'ax nOJIHMCp a 

[ 2 1]. 

B cnexrpe nornomeuns OI<UCneHHoH cPOPMbJ nona­
[ Cu( salpn -I ,3 ) ] npOHBJlHCTCH IlIHpOKaJl nonoca norno­
mCHHH B 06n acTH 600-800 HM, K01'Opa5l B 3HalJH1'eJIb­

HOH Mepe 3na M HHHp ye1'c JI npu nepexozte K BOCCTaHOB­
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neHHOH tPo p Me rrOJII1Mepa . nOrJIOll\eHI1C B YK a3amIOM 

CneKTp aJIhHOM zman aaone xapaxr ep no l\n Sl rrOJIHMep ­

HblX epOPM KOMIlJICKCOB d -31ICMCHTOB C ap OMaTHl ICCKH­

Mil a30MenIHOBhIMH OCHOBaHIDlMH [ 2 , 22] , nonaposan­
HbIX q>Op M OpraHU 'ICCKHX 3JIeKTporrpOBOl\}[ll\HX rrOJIH­

MepoB H B 3Ha'lHTeJIhHOH CTe n CHH 06yCJIOBJIe HO JIO­

KanH30BaHHhl llH! nonapoaasum COCTO}[HH }[MH [23 , 2 4 ]. 

Hen OJIHOe 3JUlMHHHpo Baf IHe nonocsr nOrnOll\CHH SI B 

xpacaoii 06JIaCTU cnexrpa npa nepexone K BOCCTa HOB­

nCHlloll tP0PMC n OJIH- [ C u (sa lp n - I ,3 ) ] CBI1l\eTCJIhCTBYCT 

o lfaCTH'lHOM coxpaneann B He H OKHCJIe HHbI X rppar­
MeHTOB. 

T aKIlM o 6p a30 M, B HaCTO }[l~e H pafiore rrpa aenenu 
pesynsr ar u , xapatcrepasyro mae OIITHl l eCKHe H 3JIeK­

rpOXHMH'ieCKUe c Bo HCTBa nOJIHMep a na OCHOBe KOM­

nnexca [ C u ( sa l p n - I ,3 ) ]. 

Onpenenea u orrr aa ansnsre y cn OBH51 3Jle KTp OXu MH­

secxoro CHHTe 3a nonaaepa B nOTeH~HO CTaTHlleCKU X 
-1,3) (1) 

YCJIOBIi}[X . CKOp OCTb npouecca OKUCJICHHSl/ BOCCTa HOB­
11 nORH­

neHIi Ji fl OJIU- [ C lI (sal pn- I,3 ) ] B 3neKTp om r HIOH cpene 
I npoxre­

JlIIMHTHpyCTC}[ M06HJlhHOCTbfO npOTH BOliOHOB B 1l0 JIH­
ITH'l eCKH 

MepHoll tPa3e. Ben a-nra a aKTHB allHOHHoro 6 ap hep a 
i B COOT­

nep noca sapaaa B 0 6 b eMe n OJIHMepa COCTaBJISIeT npn­
6!IH3HTeJIhHO 25 K,n)l(/MOJIb . 

Meronosr P4> 3 C 0 6 0 cHoBaHa Hen3MeHHOCTb 3ap }[ ­

}lOBOrO COCTO}[H H}[ Mel\n npn 06p aTHMo M nepexone 

3cnex­ MeiK,llY OKHCJl e HHOH H BocCTa HOBJICm lO H epopMa Ml1 

aanaer­ nOllli-[ C lI(sa l p n-I ,3 ) ]. Xapaxr ep cnexrpos nornoure­

, Hax o­ Hill! IlOJlU- [ C u ( sa l p n - 1,3 ) ] B xpacaoii 06JIaCTH crrexr pa 
onpenenser era CXOl\CTBO C Op r a HU'IeCKHM H nposona­

nneaae 
l CTH 01' 

ll\HMH n OJIlIMe p aMH. 

10pHTe­

nOJIocy 3 Kcnep HMeHTaJ1 hHaSl 'faCT h 

>HHOM}'
 

]. C HHTe3 a30MeTUHOBo r o OCHOBam UI H2( sa l p n - 1,3 ) H
 

(salpn­ KO~IIlJIeKC a [ Cu( sa l p n - l ,3)] n pOBO,llHJIn n o MCTO,llHKaM,
 

np}IBC,l eIlHhI M B pafior e [22] . 

»nno C 

~H IDIM I1 

I1AellT l1 tPHKa~Hfo UCXO,llHhI X aemecr a npoao znunr 

4 H 5) no cosoxynnocr n naunsrx 3JIeMeHTHo ro anan nsa, 

(salpn­ P<1J3C , 3Cn H 11K cnexrp ocxornnr. 
3 J1CKTPOXHMH'IecKytO nona v epasaua ro KOMnJIeKCa ~JI bH OM 

II nsyseaac CBOHCTB nonysenaoro nona u ep a nposo­

leHlleM 

1. Soc ­

}lIlJIH a a BOJIhTaMn ep OMeTp HlJ:CCKOH y CTaHoBKe C KOM ­

nuorepusnr y n paanenaev IPC-Pro. B xasecr se patio ­0, T. e. 
sero 3JICK1PO.ua HCn OJIh 30BaJIH nnar aaosyro npOBOJIO­

D 1m* ­ xy (S 0 .2 6 CM 
2

) . Bcnovorarens nu « 3JleKTpOl\OM CJIY­

)1<I1na nnanraoaas nnac r uaa (5 2 .2 CM\ a 3JIeKTpO,llOM 

~JIOme ­

lHMepa 

cpaBII CHH51 - xnopceperipan u ii 3JICKTpO,n:, 3anOJIHeH ­

nona­ Hbli"i HaCbl m eHHhlM p acr ao p o xi N aCl. 

S Ka'iCCTBe eponoBor o 3JI eK TpOJlln a npu nO,llrOTOB­nom o ­

HTeJIh­ xe 0 6pa3~o B HCnOJII,30BaJIU 0 .1 M . p acraop Bl14NCI0 4 

TaHOB- B allcTolIIITpI1JIe . Konuearpaua a KOM nJIeKCa [ Cu( sa lp n ­

1 ,3 ) ] B epOHOBOM pacr sope cocrasnsna 1,' 0-3 M . UJUl. 
::)JIe KTpOXUMH'ICCKI I X H3Mep eHHH 1l0JIUMCp nonysana 
B norea uaocrartrsecxnx YCJlOBH51 X (En +1. 0 B , Ln 

7 MU H) . 3Ha'le HH}[ Del B nOJIHMep e onpeneneuu C 1'0'1­
10

1I0CTbfO ± 0 .5 · 10 - CM 
2/c. 

HU3KOTeMnepaTypHbIC 3JIeKTpOXII M U'ICCKHe sxcne­
pHMeHTbI OCYll\eCTBJISIllH C I1CnOJIb30BaHHeM C IlC~UaJIb­

HOH ~Umlll,llp H lIC CKO H TpeX 3JIeKTpO,n:HOH }['1eHKl1 , 1l0 ­

Mell\eHHOH B MaJIora6apUTHblH Tep M OCTaT, n 0 3BOJI51 fO­

ll\UH n OM Cp)l( HBaTb resrneparypy epOHOBOr O pacrsopa 
B mrrepsane 2 43- 2 93 K. 

P4>3-CncKTphl peracrpaposana na 31Ie KTpOHHOM 

cnexrpoaerpe A X I S Ultra DLD (Kratos Ana ly tical 

Ltd, B emIK06pHTaHH}[) rrpa B036y )J(,llemm MOHO ­

xpOMaTH'IeCKHM pCHTr eHoBcKHM H3Jly>-lcHHeM A1Ka 

( 14 8 6 .6 3B) . 31ICKTpo HlIhie cnexrp u nOfJIOWCHllR HC­

XO,n:HbIX BCll\eCTB, a TaK)I(C n OJIHMCpa B OKHCJICHH OH U 

noccranosnenuoii epoPl\.IaX perucrpapoaann sa cnex­
TPO epOTOMeTpC Shi madzu UV-2 5 5 0 . 
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