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Umrn pa6oT "OTKpbiTlle 11 nccne}:loBaime csoiicTB HOBbiX neopraHlltieCKllX 
11 opraHlltieCKllX coe}:lllHeHIIii acTaTa" ocnosan na MaTepiianax, ony6niiKOBaHHbiX 
3a nepllOJl C Hatiana WeCTll}:leC.IITbiX II }:lO cepe}:liiHbl }:leB.IIHOCTbiX rO}:lOB. 

Y acTaTa HeT cTa6IInbHbiX ll30Tonos. Hau6onee }:lonrmtmsymuii ero II30TOn 
nMeeT nepHOJl nonypacnMa tiYTb 6onee BOCbMH qacoB. EnaroJlap.ll BbiCOKoii yJlenb-

6 • 
noii aKTIIBHOCTH (- 10 Kllfr) KomJtieCTBO acTaTa B OJlHOM onbiTe ne npeBbiwano 

1 · 10- 10 r. 
yiJ-3a KOpOTKHX nepHO}:lOB nonypacnMa ll30TOllOB sneMeHTa, Ka:lf():(OMY 3KC

nepnMeHTY c aCTaToM JlOJDKHO npe]:lwecTBoBaTb o6nyqenue Ha ycKopnTene c no
cne}:lyiOlllllM npoue}:lenueM OT}:leneHH.ll o6neKTa uccne}:louanuii OT MaTepuana 

MUWeHH,'O'lllCTKll ero OT JlpyrllX paJliiOHyKnll}:lOB II KOHUeHTpHpOBaHH.ll sneMeHTa. 
HaMll unepBbie 6blno noKaJano; 'ITO o6nyqen11e TOpH.ll npoToHaMn c sneprneii 

680 MsB (- 3 MKA) na BHYTpenHeM nyqKe cnnxpounKnOTPOHa ll51TI 0115111 }:laeT 
B .IIJlepHbiX peaKUH.IIX rny6oKoro pacmenneHH.ll CYMMapHhiii BbiXOJl* nm6onee ]:lOn
ro)l<llBYlllHX H30Tonos acTaTa (At-209, At-210, At-211 c nepllo}:laMll nonypacriMa 
5,5; 8,3; 7,2 qaca cooTBeTCTBenno) OJlHOro nop.ll}:lKa BeJIII'IIIHbi, KaK 11 np11 o6ny
tieHllll MeTannlltiecKoro BllCMYTa anb¢a-tiaCTllUaMll (36 MsB, 15 M'KA) na 1130-

xpoHHOM UllKnOTpone Y-200 JI51P 0115111. 
,lln.11 Bbi}:leneHll.ll H O'IHCTKH acTaTa H3 o6nyqeHHbiX r.mweneii TOpll.ll H BHCMYTa 

naMll 6bln pa3pa6oTaH p.IIJl. MeTOJlHK. Ho nau6onee opllrHHanbHbiMH, nerKo Bbi

nonHHMbiMll 3a 6nonorntieCKOH 3alllllTOH ll ll03BOn.IIIOlllllMH 6biCTpO nonyqaTb npe
napaTbl acTaTa (npuMepHo 3a 2 qac~). no naweMy MHeHHIO, .IIBn.IIIOTC.ll ra30TepMo
xpoMaTorpa¢nqecKne Men)Jlbi otiHCTKll c MCop6uneii aCTaTa H3 ra3osoii <fla3bi 
MeTannlltieCKHM cepe6poM**. TaKoe OKOHtiaHlle O'IHCTKH B o6oux cnyqa.~~x }:lauano 
B03MO)I(HOCTb npoBO):lllTb KOHUeHTPHPOBaHne sneMeHTa O]:lHHM II TeM )l(e npneMOM 
KaK B cnyqae o6nyqeHHOrO TOpU.ll, TaK If B cnyqae o6nyqeHHOrO BIICMYTa: neperoii
KOH acTaTa C cop6eHTa B BO}:lHbie paCTBOpbl 3MaHHOrD COCTaBa, ocymecTBn.lleMOrO 

B CTeKn.IIHHOH aMnyne, noMemeHHOH B Tpy6tiaTyiO netib, HMeiOlllYIO TeMnepaTYP

HbiH rpMHeHT OT 500 ]:lO 20 °C [ 1, 2] • 
B 06Jiacmu HeopzaHU'leCKOU XUMUU acmama rnaBHhiM HaillllM }:lOCTH)I(eH}ieM 

cne}:lyeT C'IHTaTb OTKpbiTIIe B BO}:lHbiX paCTBOpaX ycTOH'lllBOrO, O}:lH03ap.ll}:lHOrO 
KaTllomi acTaTa [3-5]. 3To OTKphiTne .IIBimoch pe3ynbTaToM uenenanpaunennoro 
no11cKa. 06meii3BeCTna Tell}:leHUJI.ll cncTeMaTJitiecKoro · yuenJI•Ienirn sneKTPono: 
llO)I(JITenbHbiX CBOHCTB npn nepeXO}:le B rpynne ranoreH0

1
B OT 6onee nerKOro sne-

*B.A.XanKHH, .lloKTopcKali.UHCCepTawtll.- OlliiH-fEOXH, .lly6na-MocKJJa, 1973. 
**lO.B.HopceeB, HcCJJelioBaHue cBoiicTJi. HOBUX opranwiecx:Hx coennilenuii acnmi.'- .llnc. noKTo

pa xuM. nayK.- OlliiH-JIIY, .lly6na-Jlennnrpan, 1983. 
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MeHTa K 6onee T~iKeJIOMy. Hpo~BJieHUeM TaKOH TeH,LieHUllll, B qaCTHOCTll, ~BJI~eTC~ 
nepBhiH IIOTeHUllaJI llOHUJaUllll aTOMa aCTaTa paBHhiH 9,5 3B, 'ITO Ha 1 3B MeHhlUe, 

qeM y iio,na. 
Cne.nosaTeJihHO, norwmo 6Lmo npe.nnoJIOiKHTh,· 'ITO Han6onee 'leTKO Me-

TaJIJin'lecime csoiicTsa Moryr npo~BJI~ThC~ y nocne,rr;Hero - mToro ranorena. 3To, 
• B ~IaCTHOCTll, OJHa'laeT, .. 'ITO aCT aT MOiKeT Jier'le, 'I eM llO,[l, npuo6peTaTh 

IIOJIOiKUTeJihilhlfl Jap~,n ll cyiUeCTBOBaTh B BO,[lHhiX paCTBOpax B cpopMe ycTOH'IllBO

ro KaTllOHa. 
IlepBhie )Ke 3KCnepifMeHThi' IIO.rlTBep,nUJill npaBllJihHOCTh 3TOH flliiOTeJhl [3]. 

AcTaT B pacTsopax aJOTHOH KllCJIOThi, co.nepiKameii 6uxpoMaT-:-HOH B U-o6paJHOH 
1py6Ke, · Mnrpuposan K · ICaTO,ny n o6paTnMo cop6uposanc~ na ~aTHOHHTe 
C. CI{]JhHdfucJIOTHhiMll QJYHKUllOHaJihHhU.m rpynnaMll. 3aBHCllMOCTh K03QJQJHI.ineH

TOB pacnpe,neJieH~ OT KOHUeiiTpaUllll KllCJIOThl IIOKaJaJia, 'ITO Mhl UMeeM',neJIO C 

O,[lHOJap~,[lHhiM aCTaTCO,nepiKaiUllM · IIOJIOiKUTeJihHhiM llOHOM. 
3KcnepnMeHTaJihH~ nposepKa pacnpe.nenenu~ KaTnona acTaTa MeiK,ny Mono

cpynKUHOHaJihHhiM cyJihQJOKaTHOHHTOM u ,npyruMn CllJihHhiMll KHCJIOTaMn: HCIO 4, 

· H
2
S0

4 
u HCI [6]; rio.rr;Tsep.nuna cymecTBosanue o,nnOJap~.nnoro KaTnona acTaTa 

B XJIOpHOH ll cepHOll KllCJIOTax. B COJI~HOH KllCJIOTe iiOJIOiKUTeJih~hiH llOH acTaTa 

o6paJye~ ,nsyx]mraH,nHhiH KOMIIJieKC C IIOJIHOH KOHCTaHTOH yCTOH'IllBOCTll 

~2 ~ 2,5, · 105 .. Eonee cna6Lie KOMnJieKChi o6paJyeT KaTnon acTaTa c nnTpaT-, 

cyJihQJaT- ll 6uxpoMaT-aHUOHmm C KOHCTaHTaMll yCTOH'IllBOCTll 1,35; 5,2 ll 22 
cooTBeTcTsenno. O.nnosanenTHhiH KaTuon acTaTa oqenh xoporno coocaiK,naeTc~ 

H a,ncop6upyeTC~ ll3 CllJihHOKllCJihiX ( [HNQ3] >1M) paCTBOpOB C Tpy,nnopaCTBO-

pHMhiMH. oca,rr;KaMll 6uxpoMaTa O,[lHOBaJieHTHOro TaJIJill~ Tl2Cr207 [4]. TaK~ )!(e 

K~pTnHa·: na6mo.naeTc~ u B cnyqae MaJiopacTBopuMhiX uo,naToB cepe6pa u 6apu~ 
B npuc~cTilnu uJ6hiTKa uo,naT-nona [4]. 

· O.nnosaneHTHhiH KaTnon acTaTa o6paTUMO cop6upyeTc~ na roTOBhiX oca,nKax 

ueJlleBhiX, py6u,nneBhiX ll aMMOHlleBhiX COJieH QJOCQJOpHOBOJihQJpaMOBOH KllCJIOThl 

(HlW
12

0
4

<Y [4]. A.ncop6uu~Bhiiiie na nopMaJihHhiX con~x. 'leM na KHCJihiX. Ona 

CJia6o JUBllCHT OT KOHUeHTpUUllll aJOTHOll KllCJIOThl B paCTBOpe (,no ;S; 5 M), HO 

BeChMU CHJihHO - OT TeMnepaTYPhi. TeMneparypHM 3aBHCHMOCTh K03QJQJllUlleHTa 

pacnpe.nenen~ o.nnosanenTnoro KaTuona acTaTa nMeeT sn.n Kd = ae- bT. Ilpu TeM

nepaType 15 oc Ko::~cp¢nuneliT pacnpe.nenenii~ pasen 420 ± 60. · BhlcKa3ana 

rliUOTeJa, Ka'leCTBeHHO o6'h~C~IOIUM 3KCnepnMeHTaJihHhie cpaKThl 0 TOM, 'ITO ac

TaTCO,nepiKaiUHH KaTHoH, s cuny csoero neo6bi'IHoro cTpoenu~. MOiKeT miKann3o'
BaThC~ Ha IIOBepXHOCTllhiX yqaCTKax KpllCTaJIJIOB COJiell QJOCQJOpHOBOJih{IJpiTh.toBOH 

KHCJIOThi TOJihKO c nachtiUeHHOii CTPYKTypoii [4]. 
3KcnepnMeHTaJihHO ycTaHOBJieHO HOBOe CBOllCTBO acTaTa - CIIOHTaHHM a,n

cop6upyeMOCTh O,nHOBaJieHTHOro KaTllOHa aCTaTa Ha MeTaJIJIU'IeCKOH nJiaTUHe, 
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IIOKphiTOH OKllCHOH nJieHKOH, ll3 paCTBOpOB aJciTHOH KllCJIOTLI (~ 1 M), co~ep
iKUIUlllC 6uxpoMaT-llOH [7]. (MnKpOKOJIU'IeCTBa uo.zla~l31 B 3THX yciioB~X Ha 
nJiaTnne He a.ncop6upyroTc~). IloBhirneuue TeMnepaTYPhi noJIOiKUTeJihHO CKaJhiBa~ 
eTc~ na npouecce a.ncop6uuu KaTnoHa aCTaTa · Ero a.ncop6u~ np~Mo 
11p0110pUllOHaJihHa IIOBepXHOCTll nJiaTUHOBOH nJiaCTllHKll ll BpeMeHU KOHTaKTa, HO 

o6paTno nponopunonanhHa o6neMy u KltcnoTnocTn pacil!opa. IlpucY,.cTBne umms 
+ 2+ ,. + . .· . '. . ,· .. • . 

Tl , H~ , BiO ii Cl- OTJ>HUaTeJihHO CKaJhiBaeTc.ll Ha npouecce a.ncop6uuu. 

Mhl C'IUTaeM, . .JTO OTKphiTbiH J!aMU O,[lHOJapg,nHbiH KaTUOH acTaTa n!J.n06HO 
+· rnnoTeTH'IecKoMy KaTnony uo.na [ I ( H20)nJ , onucaHHOMY B pa6oTax*, npe,ncTaB-

JI.IIeT co6oii aKBaKOMnJieKC O.rlHOBaJieHTHOfO acTaTa HJill npOTOHHpOBaHHYIO acraT

HOBaTUCTYIO KnCJiory ..,.-- [At ( H 20),j ]+ •. ' 

· Hcxo,ng: uJ u.neu npoTonuposannoii ac~anlosanlcroii KllcJI(>TJ.I; .MO:lKHO. 6Lmo 
., ' ' < ; • ' , • 

OiKll,[laTb; 'ITO cpe,nH~.II nO,[lBll:lKHOCTb, a~TaTCO,nep~amero . KaTllOHa B BO,[lHbiX pac
TBOpax . B 3rieKTpU'IeCKOM noJie ,nOJiiKHa na,naTii no Mepe poCTa pH; 3TO HaiiiJIO 

3KcnepnMeHTaJILHOe no.ilTBepiK,neHne B pa6oTe [5] na cneuuail~no coJ,nanno'u M.ll 
3TOH UeJill 3iieKTpo~mrpau·uonuoii ycl'ali~BKe. . . . .. .. . ·• . " . 

Pacc'lnTaHHrur · no· :iiicnepnMeHTruiLHLIM ,naHHLIM . KOHCTaHTa .nenpo-
.· . .. -K~ .. ··· .. · . . . •. ·· .......... ·.·: ,.,·, 

ToHnposaHu}J (K;P).['At(OH2)tpAtOH+~+6"m.a palm.a (7,6±3)'"107~. a a6-

coniOTHM no,nBlliKHOCTb KaTUOHa acTaTa U 0 = (+3;80±0;05); 10-4 'bM2 B_.f c-l~ 
HaMU. 6LIJIO IIOKaJaHo; 'ITO 0,[lH03apg,nlihiH KaTimH acTaTa'-fliic xe~ 'KaK'kuo~LI 

MHOrnx ··:·. ,MeTaJIJIOB, · • o6paJyeT .! _:KOMnJieKCbl ~ ·. c ' 3THrieH.zl·uaMitnTerpa)irc~yclioii, 
HHTJ>HJITJ>"YKcycHoii. u .nn<~THJieH1J>naMunneHTayicycHoii iCucnoTaMH • [8~9;3"4 j. · .. · 

. .Beg COBOKYIIHOCTb BbllUe llJJlO~eHiibiX 3KCnepnMeuTaJibHli£ cprucrOB n(>JsoillJ::
e.'f HaM 'YTBepiK,naTb, 'ITO B KllCJibiX . paCTsopax. (pH< 5)'; B npucyrCTBHH 'irurnx 
CHJibHbiX OKllCJIUTeJieii;. KaK 6uxp6MaT-·• H :nepcyJILQJaT:UoH> ac.fa'.f • cymecnJyeT 

B B~e. o.qno~apg,nH?fO KaTUOHa •. Hau6onee BepO.IITHM cpopMa 3ioro nona _;, npo.:: 
. + . ' 

~?li"PQf!aHHM acT,UTH~BaTHj::TM K~CJIOTa [ At(OH2)l .. · , ., · · ·: 

K HOBLIM u, HecoMnenno, BaiKHLIM peJyJILTaTaM B HeopraHn'lecKoii xmmu 
. . - - _. ~ ' ' ~. . .; - ·~· :' 

acTaTa cne.nyeT OTHecTn u nepBLIH ycneiiiHLiii culneJ coe,nuHeH~ ceMUBaJieHTHoro 
acTaTa ( 1 0]: BLicrnee · OKllCJieHHOe. COCTO.IIHlle · acTaTa 6buiO. nonY..eHO ~eHCTBll~~ 
,nnq>Topu.na: KCeHOHa Ha acTaTu,n-llOH B IUeJIOtiHo~·pacTBope. ,Z:{oCTOBepHOCTb ~ony
'leHHOH · cpopMLi .• aCTaTa' ·· 6Lma . ·· ,noKa:iaila" :Me'fo,noM ·3.iJeX:.fp~ijJop~Ja 
u . coKpHCTaJIJIHJauueii . c MeTanepuo,naTiiMn 'K:an~ · u ueJIDi) Iloc.fogHcTBo 

senn'IHHLI Ko::~cpcpuuuenTa cOKpllCTaJIJinJaulm 'npit HJMe8euiii-{ s'eca TBep.noii (f,aJhl 
B. 3-4 paia yKa:ibiBaeT Ha HJOMOpcpHoe BXO)!(,[leHHe OKHCJieHHOH~ cpOpMLI 'acTaTa-

·, 

*R.P.Bell, E.Gells. J.C~~~.~oc., 1951, p.2734. • . .• . 
.: 'Kll.MHWeHKo, H.E.ctinHc. Xypu. ·npincn. XHMHH, 1957, 30, c.665. 
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B KpliC'faJI~bl nepHO.UaT~ KaJIWI_ H qe3li.SI, KaK 3TO ll .UO~)KI.IO 6h!Tb )lJI.SI HOHa: nepa-
·cTaTaT<i. · · 

B Jly6ue ycneumo' pean:HJOBaHo HOBOe HanpanneHne, B XUMHH ru!Toro ran:ore-

Ha '- opzaHU'leCKa.Jl XIJ.Mwi qcmama.·, . . . ' ' '' ' ' ' ' 
· ·" )lo miumx nepBbiX pa6oT no nO.IIY'feHHIO acT,aT6eH30Jia KaK;npqMe)KY,I'O'IHOro 

npOAyKTa II' cxeMe cmiie3a opraHH'IeCK~X coe.nuH.eHJtiLMHOronan:eHTHOro acTaTa 

·· HJY'IeHue opniim'leCKHX coe.nuHeHu~ aCT~Ta He npono.uunoch; nuoHepcKoi:i pa6o
Toi:i B'3TOM uanpanm!mili 6Lmu· mium uccne.nonafiu.H no non)"'eHHIO · s.iieMeHToop

.rnHH'!eCKHX .coe.nuHeHui:i~ MHoronan:eHTHoro acTaTa :__ RAtCI
2 

;R:zAtCiu RAt0
2 

(J'.!l~ R = C 6H 5 unu napa-CH3C6H4) [11]. '- · . . . .. 
i :;:.: ' . ' ,.,1 . " . . ' ' . ' 

11.ueHTHCpuKaUH.II 3neMeHTOOpraHH'!eCKHX COe.UHHeHHH aCTaTa OCyiUeCTBn.Hnacb 

MeTo.ua:Mi/xpo~~norpacpuu Ha 6)1Mare u i~H!Cocnoi:iHoi:i ,xpoMaTOrpacpuu. · PeJynL

TaTLI auan:uJa 3THX coe.nuHeHui:i xoporuo cornacyiOTC.II c .naHHhiMH, .nonY'IeHHhiMH 

npH aHanH3e aHan:o,~~~~IX, ~O,~J!~~~HUH U~.Ua: 3To .nai!T OCHOBaHHe c.nenaTb BbiBO.!l, 
'qfo aCTaT, KaK H HO.U, 06pll:}yeT opriui}ltlecK.uenpouJBO.UHbie, B KOTOpblX OH cyrue-

ciilyeT n oicucneliH_hiX c9cT9~~llilx '+3 · u_.+5. ~~ no!'Y'IeHu.H opraHu'lecKux co

e,UitueHui:i MOHOBan:eHTHOro acTaTa HaMU6bin pa3pa60TaH ,MeTO.n Me)Kran:oreHHOro 

o6MeHa ~- 6poMa unu uo.ua ua aCTa:r [l2_:_20]. 3-r(>T MeTo.U .IIBHnc.H YHHBepcan:I>HhiM 
npii 'cu~Te3e MHOro'!uciie8IiLix · an:nqJaT~~ecKux. ~ apoMaTu'lecKux coe.nuHeHui:i ac

TaTa, B .TOM 'lliCne. TaKHX TepMH'!eCKll MaJIOyCTOH'IHBbiX COe.UHHeHHH, KaK H30Mepbl 
aciaiuit.fpo6eil3ona ~ ac1iTann!ilia [16~ii]... . . . . . 

:: · ,,HaMH:, 6bin , pa3pa6qTaH .. HOBbiH . MeTO.!l . CHHTe3a aCTaTapoMaTH'IeCKllX CO

e~HHeH_H~, .oc~OB~HHbiH ua peaKUHij ,3neKTpocpunbHOro 3aMeiUeHH.SI BO.UOpo.ua ac

Ta.f:o'M .n peu3one ·u ero npouJno.nHLix .[22-25];. HaH.ueHLrycnonmi nepeno.ua acTaTa 

B 'sJieK'f{lo,ctmn~~biii. areH~. ,noKa3aQO, . 'ITO npOUeCCbl apOMaTH'IeCKOro" ac

TaTHpOBllHH.SI. 'non~~~H~19TC.II_. ,o6ll{uM 3.ll!',0HOMepuocT.IIM · 3neKTpocpunbHOro 3aMe

rue~~ . BO.UOpo.ua .•.• O.UHOBaJieHTHbiMH. 'KahtoHaMH . ranoreuos. 0TBeTCTBeHHOH 3a 

peaKUHIO _aneK,.PocpunbHOJ'O 3aMeiUeHH.SI giJngeTCi! npOTOHHpOBaHHa.ll aCTaTHO.;, 

~.;i~cT~ iC~cn~T~ {AtOH/>[24,2S] •• 3-ro n~~Y,uno no.!iT'Bep)K.UeHue· npli 1ny~ 
. '!eHHH np~.UyKTOB peaKUHll 3neKTpocpunbHOro npHCQe.UHHeHIDr acTaT(i'K oiiecplfHaM 

[24] •.•. ·>,,' ·' .. ·,.-~;, ' .. • ' 

, , ·.JlP~itJio-:Ji<:eu .H pa3BHT HOBbiH; MeTO.UH'!eCKHH ·•nO.UXO.U·K ·u3Y4eHHIO OpraHH'IeC

KOH)lHMHH.aCTaTa. B.ero ,OCHOBY nono)KeHbl npoueCCbi, npoHcxon.lluiue cacTaTOM;" 

o6p~yiOmut,tc~ .u3 p~i:ma nYTeM .3aXBaTa op6uTaJibHoro · 3neKTpoua [26-29]. 

Onpe.neneHLI,(:qe.uuHeuu.ll, o6pa3yiOIUHec.ll npu s3auMo.neiicTBHH "rop.ll'lero~· acTaTa·· 

C ~pe.U~bHbiMH H. ~~UHKnlf'leCKHMH yr,JieBO.UOpOJlaMH, cnuJ>TaMH, a TaK)Ke c. 6eu- · 

3rul~M H ·~ro~!"pcnnso.nHbiMH C6H 5X ·{r.ne X.= F,· ~1,_· Br, :I,•CH
3
', NH

2 
.If N0

2
). 

[12,13,16,26~29].·~ .·· . : . ~ . ' . ,, . 

Pa3pa6oTaHHbie MeTo.ztbi CHHTe3a n03BOnHnH BnepBbie nOJI)"'HTb . aCTaTop
COe.UHHeHHJI npe.nenbHOro p.ll.!la C paJBeTBneHHOH UeUbiO (c .. '!HcnOM raHH'!eCKHe 

' ~'' .... , . ·- '.'. . -, .. 
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yrnepO.!lHbiX aTOMOB OT 3 .UO 5) H apoMaTH'!eCKHe npOH3BO.UHhie acTaTa: aCTaT6eH-
30n, opTo-,. MeTa-, napau3oMephi ·· aCTaTciJTop6eHJona, aCTaTxnop6eHJona·, _ acTario

nyona, acTaTHHTpo6eH3ona; acTarrpucpTOpMeTHn6eH3ona, acTaroeH30HHoi:i 

KHcnoTLI; a TaK)Ke - acTarrupo3HH, 3THneHacTaTrn.npuu, acTaTan:nun [12-

14,16,19-21,23-29]. 

Enaro.nap.11 coJ.naHHIO HaMH cneuHan:bHOro raJO)KH.!lKOCTHoro xpoMaTorpacpa, 

.naiOIUero B03MO)KH0CTb H.UeHTHcpHUHpOBaTb, aHaJIH3HpOBaTb H HJY4aTb . cpH3HKO~ 

XHMH'!eCKHe CBOHCTBa neTY4HX COe.UHHeHHH pa.uuo:meMeHTOB, Mbl CMOrnH HJY4HTb 

ra30XpOMaTorpacpH'IeCKOe none.neHHe nOnY'!eHHbiX H~MH nerKO nepeBO.UHMbiX ~ ra-

30ByiO cpa3y aCTaTapoMaTH'IecKHX coe.nuHeHHi:i. KpoMe np.IIMOro npuMeHeHH.II ra-

30)KH.UKOCTHoi:i XpOMaTOrpacpHH KaK aHaJIHTH'!eCKOIU MeTO.Ua, Mbl HCnOnb30BaJIH 

ee Jlfl.ll onpe.neneHH.SI cpH3HKO-XHMH'IeCKHX CBOHCTB CHHTe3HpOBaHHbiX HaMH CO

e.UHHeHHH acTaTa [12,13,16,19,21,24,30-32]. ohinH onpe.neneHhi uu.neKChi 

y.nep)KHBaHH.II apoMaTH'IeCKHX coe.UHHeHHH aCTaTa H U.UeHTH'IHbiX COe.UHHeHHH 

.npymx raJIOreHOB Ha. pa3nH'!HbiX no non.llpHOCTH HenO.UBH)KHbiX )KH.!lKHX cpilJax 

[32]. 11cnonb3Y.II MeTO.!l cpaBHHTenhHOrO paC'IeTa, KOTOpbiH no3BOn.lleT CB.II3aTb ra: 

30XpOMaTOrpacpH4eCKHe HH.UeKCbl y.nep)KHBaHH.II H3Y'!aeMbiX · COe.UHHeHHH C p.S!.UOM 

HX cpH3HKO~XHMH'!eCKHX CBOHCTB, Mbl npOBeJIH 3KCTPanon.IIUHOHHYJO OUeHKY Ten

nOTbl HCfiapeHH.SI, TeMnepaTYpbl KHneHH.SI, MOneKyn.llpHOH pecppaKUHH,'.nunonhHOro 

MOMeHTa p.II.Ua apoMaTH'IeCKHX COe.UHHeHHH acTaTa, a TaK)Ke _:.. pecppaKUHH CB.113H 

yrnepo.n-acTaT, Me)KaTOMHoro.pacCTO.IIHH.II C-At B acTaTapoMaTHKe [32]. 

B pe3ynLTaTe H3Y'!eHH.II KHHeTHKH TepMH'!ecKoro . pamo)KeHH.II HenecoMbiX 

KonuqecTB opraHH'IeCKHX coe.nuHeHHi:i acTaTa Mbl 3KCnepll.MeHmtlllbHO onpe.nenunu 

nenu'!HHY 3HeprnH pa3pbiBa XHMH'IeCKOH. CB.II3H .(DC_ At) yrnepo.n-acTaT B aCTaT-

6eH3one, B ero·npouJBO.UHhiX H.B HacbiiUeHHhiX ymeno.nopo.nax [30,31].1lmi 3Toro 

6Lma CAeJiaHa ycTaHOBKa, noJBOn.IIIOIUa.ll npOBO.UHTh H3Y'!eHue KHHeTHKH,TepMH'Ie
c.Koro pamo)Kem.ig· HenecoMbiX KonuqecTB opraHH'IecKHX coemtHeHui:i. MLI 

HamnH, 'ITO 3Heprn.11 pa3pbiBa XHMH'IeCKOH CB.II3H B acTaroeHJOne COCTaBn.lleT 

188 ± 21 K)l)K/Monh (44,9 ± 5, I' KKaJI/MOnb) [30]. npHCYTCTBHe 3aMeCTHTenei:i He 

CKa3biBaeTC.SI Ha npO'IHOCTH CB.SI3H ymepo.n-acTaT B apOMaTH'!eCKHX COe.UHHeHH.IIX 

acTaTa [31]. 3To 3aKniO'IeHue HMeeT 6onLmoe npaKTH'IeCKoe JHa'leHue npu CHHTe-

3e cnO)KHbiX 6HOMOneKyn, B KOTOp}>IX aCTaT Henocpe.UCTBeHHO CB.II3biBaeTCll c' apo

MaTH'IeCKHM .II.UpOM. Mo)KHO O)KH.!laTh, 'ITo· B HOpMan:hHbiX ycnoBH.SIX TaKue co

e.nuHeHHSI 6y.nYT ycTOH'IHBbiMH. B an:ucpaTH'IeCKHX coe.nuHeHH.IIX D c-At no HamuM 
,.~ .. . .· ~ 

H3MepeHH.IIM 3Ha'IHTeJibHO HU)Ke. TaK, · B · H-npqnunacTaTu.ne · oua pasHa 

161,5 ± 10,5 K)l)K/Morih {38,6 ± 2,3 KKan:/MonL), a, B .u:3o-nponitnacianme'· ~ 
151,9 ± 9,6 K)l)K/MOnb (36,3 ± 2,3 KKaJI/MOnb) (30]. . 

B nocne.UHHe ro.Ubl Ha6niO.uaeTC.II noBblilleHHbiH • HHTepec. K acTaTy B CB.IIJH 

C ero B03MO)KHOCTbiO HCnOnb30BaHH.II B .ll.!lepHOH Me.UHUHHe H 6Honornu. no CB(>HM 

.ll.!lepHbiM CBOHCTBaM H30TOn aCTaTa-211 MO)KeT OKaJaTbCSI nepcneKTHBHbiM 

HYKnH.UOM .un.11 coJ.UaHH.II pa.uHocpapMauenTuqecKux npenapaToB. 3-ro 'IHCTbJi:i anh-
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