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n p OCTp a HCHlI C n OBcpXHOCTHO-aKTIIBHhIC nornn rcpu , 
KOTOp bIe lIcnOllh3YlOTCR Jl.M perynapoaamra pC Dll orH­

'1CCKIIX CBOH-CTB II CTa6 HJlJ13a lVIH ,UHcnc p CII H. Bospac­
rarouia ii HHTCp CC K TaKH ~l nonusrcpaxr onpenenser ca 
I1X 6011bIll HM CpOJl.CTBOM K MC)I« IJa 3HhIM r paua uasi He ­

3a BHCHMO OT QJH311 KO-X HMII"le CKI1X YCJIOBIIH. 

O Jl.Il HM U3 Cll o c060 B nony-reuas nOBCpXHOCTlIO­

aKTUBI-I Or O nonasrepa ~lI3 n}!eTC}! npnsuexa runprxpofi­
HblX uencii K rHJl.P0 <plIJlhHOH OCHOBHOH UCIUl . K n OJlH­

McpaM C TaKOH ucrn.ro OTHOC5ITCJI nonacaxapunu H n o ­

nHBHllHllOBhlH cn upr (Il BC). K npn poznn.nr nonepx­
HOCTHo-a KTlI Bll bIM nOJIHMCpal\I OTHOCHTC5I Ta K aas u ­
Ba CMblC nnnononncaxapnnu, nanpaxrcp 3 MYJIb Ca H. 

Ilponyx ru na OCHOBC KpaXMaJIa H uenrnonoasr C npu­
BliTbIMH aJIKHJIhHbIMli UCn}!MH UCnOJIb3YIOT Ka K 

«a CCOUliJip YIOlIlHC 3arYCTHTCllU». TIPH JTOM nanfions­
!lICll n OBCpXH OCTlIOH aKTHBHOCThlO 0 6J1aJl.aIOT n Oll HMC­

phi C "lCP CJl.YIOl.ll.HMHC5I y ' IaCTKa MU Bbl COKOH H HH3KOH 

crerreacii 3a MCl.ll.CIIWI. nOJI)"IaCMbl C npozryrcr u n o CBO­

eii CTp y KTypC Moryr OblTh OTHCCCHbl I< 'raic aasunac­
~ hlM n OJlHMCpHblM w.CTKaM, a Hl\ICHH O K rp efiaeo fipaa­
IIblM ncnau cpaa [1], cnocofinsia 0 6 p aJo BbIBa Th YC­

roii'IHBhIc cav oopranaayroinnecs nauocrpyxr yp u . 
M OJl.H<pHKa UHH UCJIII IOJI03HblX BOll OKOH nyrcst 3TCp l1­

<p HKa UHli n 0 3BOll}!CT npnnars HM He TOllhKO rHJJ.P O­

<jJ06HhIC caojicrsa, HO TaK)KC, HcnOll h3Y51 BBCJl.CHBbIC 

ABOHll bIe CBJl3H, npHCOCJl.HHI1TL paanaxauc <PYJII<u n o ­

nansnsre rp yrmu, cnocofiuu e npanars TKa WIM HOIIO­

06 MCHHhIC, Oa KTCp Ul.IH.D.Hhl e, aHTHfl lipCIIH bIC H ,UP YrIlC 

cBo HCTBa [2-4] . 

AJI}! BBCJl.CHIDI B MOllCKYJlY nonaucpa r li ,Upo¢ o 6 n hrx 

3Be HbCB MO)KHO HcnOIlh30BaTh peasumo arcpa rpuxa­
I.lHH npn ytIaCTHU Bhl CliHiX )KHpHhlX Kap60IIoBhlX KH­

CIIOT IillH HX npOH3BOJl.HhIX, nCpCnCKTliBHhlM B0 306 ­

HOBll RCMhl M Ii CTOlJHHKOM KOTOphIX RBll}!CTCH rannoaoc 
Ma CJlO - n 0 60"lHb1H npoJl.Yh' CYll h <Pa T- UCll JlIOll 0 3HOr o 

IlPOH3BOJl.CTB'a . O CHOBHhIMIi COCTa B1l5lIOllI.Ii MU )KHp HhIX 

KHCllOT TaJIJl OBOro I\IaCJla ()KKTM) }IBll RlO1'C}I n o n n n e ­

nacsnueun ue KHCll OTbl C IS - OJlCIUlOBaJl , JIlI1IOJICBa Jl U 

nm roncaonas. 

CllO)KHhIC 3 ¢ UP bI Moryr 61>I1'b nonysenn nyresr pcax­
UHII CBOOOJl.Ilb1X KHcnOT co cnnpr axm B npncyrcraun 
KlICllOTHhIX xaramuaropoe , npa B3aHMOJl.CHCTBIUI aH ­

rHJl.PHJJ.OB HllH r aJI Or ClI a HrH lJ.p lIJJ. OB KHCJlOT co cnupr a­
MU B npacyrcrnna KaTaJIU3a1'Op oB rmfio nepcarcpurpn­
KaUHcH MCTHJlOBblX WIll JTHJlOBbl X 3<pHPOB KUCll OT co­

oTBeTcTBYIOW.HMH cnnpraxm B npuc yr craun OCHOBHO­

1'0 xarann aaropa . 06bltIHO HCnOJJh 3YCMbiC Kli CllOTHhlC 

xaranuaaropu - cepnas, XJIOpHa5l , apllllcYJII,<P0 KIICJIO­

Tbl MallO rrpnronuu ),J.IIH 1I0JIyqeHlUl J <lJlf p OB Bbl CWH X 

HCnpCJl.CIIbHhIX KHCllOT npJlMoiI :JTCP I1<p IiKa UI1CH. B 
J TOM cny-iae "la CTO I1CnOJJb3YIOT 3aMCUJ.cnHblC y KCy C­

Hbl C KHCll OThl B BI1lJ.C anrnnpanoa , Jl.CH-CTBHC KOTOp blX 

OCIIOBaH O na 0 6 p a 30 B<lHlUl B p c a KUHOIiHOH CMe CH CMC­

ni anusrx a HnIJl.p H)J.OB, KOTOpbIC a l lHJIl1P YJOT f11)J.PO­

xcans nsre rpynnu c n HpTOB C nocneztyrouicii nepcore­
pH <jm KaUHC ll . OpHMCHCHllC raxoro MCTOJl.a axraaauaa 
PC 3KIlliOHnOH ClI CTCMbl XOTH Ii JlBll}!eT CR 3<P<PCKTliB ­

HLIM, no rp cfiyer ruiarensnoii nonroronxu nposene­
HlI H 3KCnCpl1MClITa 11 C06llIOJl.CHHH OC0 6bIX MCp ripe ­
Jl.OCTOP 0 )KHOCTII. KpoMC r oro , UCIlOllb3YCMhIC BCl.ll.CCT­

aa }!Bll JlIOTCjj Jl.0P0rHMll II MallOJl. OcTymIbIMl1 peareara­
I\HI [5]. 

C ll O)KHhIC 3 <pHP bl nO llHBHHllJIOBOrO CI1l1pTa (n BC) no­
JIy"la IOT no pcaKUHH C a Hrll Jl.p liJl.a MH Hill1 xnopauran­
p HJl.a MH Kap6oHoBhIX KlICJIOT B npacyrcrann rmpnna­
ua nrnr COOTBCTCTBYIOW.lI X coneii MCTaJIllOB [6] n1l60 
Jl.CHCTBHCM a JJli <pa THlJCCKOH KHCJIOTbl B npucyrcrsua 
COJJll MeTaJlJIa [7]. 

U.CJlb Jl.aHHOH pa60TbI - 1l0 Jl}"ICHliC J <pllPOB rHJl.PO ­

KCI111COJl.Cp )Ka l.ll.HX nonaxrepon ( n OJll i BHHllJIO BOr O 

CIlHpTa Ii Bo,Uo p acTBOpl1MOrO KpaXMaJIa) H )I<HpHblX 

KHCllOT TaJIllOBO rO MaClla, a Ta IOKC OUCHKa nOBc pXHO ­

cTHO ~a KTI1BllbI X CBOHCTB nonyseauux Cn O)KHhIX :)<llll­

pOB . 
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3KCnCpJl;UCIIT:l IhHaH 't:lCTh 

C1>1I31IKO-XIJMIl 'ICCKIIC CBOHCTBlI II COCTa B )KK TM 

(0 0 «Ccre.rcxnii UEK». BI>ICWIIH COpT) COOTBCTCT­

aonamr fOCT 14845 - 79 . )KllpHl>le xncnoru TannOBO­

ro Mll .IIa npCJ.lCT3BnRIOT cofioii CBCTJlO-iKcnTylo xrac ­
mlHlICTYIO ;'KHJlKOCTb c o cueuurpuxecxun sanaxon. 
. OJlCP/KHIII IC ;'KHpHhIX KlIcnOT 9 7 .5 M3C%, anarn - 1\IC­

HCC 0. 0 3 00% , xncnoruoe -nrcno - 197 Mr KO H/r, 
1l0JlflOC lm CJIO - 16 0 r 121I 00 r. M3CCOBaH .uOJIH CMOJ1H ­

IIb lX xucrror - 1% , HCOl\lb lJlHCl\lbIX BCl.lle CT B - L% , 

user uocr s n o ucnuoii uncane - 7. Ilonaammnoa u i) 
cn ll pT - Ia CTlllJ lIO OMblJJC IIHLIi'1 rr9 JHlB lll IIIJla UCTlIT 

nBC 181LI. B p a60TC IlCnOJlh30BaJII l aouo pacrso 11 ­

Mbl!l KapTo(lJCJIb HbJ ll xpaxxran fOCT J0 16 3-76), r pu ­
xno pyxcycnyro xucnory (x .s .); nnpnnuu (x .s.) cyunr ­
_'Jll 1H1j:l K O B n n c pC r OIl HJIlI. Bee IICnOJIL3YCMbiC BCUlC ­

CTBa nonncprarnrcs o CYU1l'C nYTCM aunepxoisauua B 

Ba l'YYMC (I Topp , 48 4) npu 5 0 °C. CncKTpL I ncxon­
HI,IX BClllCCTB II MOJllHtJHlU lp OBaHIILlx nponyxron no ­

JJY'laJl II na npafiope Sh irnadzu FTIR -840 0S B uyiione. 
IlO BCPXll o c THo - a KT llB HI,IC caoiicrua BOJlHblX p aCTB ­

pes IICX nuux n0J111MCpOB II CII IITC311 p OBall HbiX 3ep ll ­

p OB iKllpHbl X KIICJlOT (CH lliKCIlII C IJOBCPX lIO THoro na­
U DKCfl IIH, n CIl 006 p a3YIOllUIC II 3MYJlhrllp YIOUUIC C oii­
CTBa ) o n p CJlCJ1HJlII n o COOTBCTCTBYIOUHlM crannapr­
Hhll\1 . ICTOJ1 I1Ka M. 

OnpCnCJ1C Il IIC CPC}l HIl X pa31\lCpOB 4aCTlI U zurcncp Ho il 

epa3bl MCTOJlOl\l c n CKTp OB MyTHOCTII WllpOKO npuxreus­
CTC51 ,llJJH HCCn Cn OB<l HIIH CJIO/KHhlX n OJllIM pusrx CUC­

'rc: I rercporeuuoii TpyKTyphl l8, 9]. 

Onr u-tccxyio 11. OTIl OCTb D n llCIICpCHh lX C IlCTC ~ 1 II3MC­

P5JJlllIW c n CKTp O(!JOTOI>ICTp e Kct>K-3 (Jl!J IIHa KIOBCTbl 1­

2 CM) B 06JlaCTil .un HH BOJIH 4 14-8 6 4 H~ 1. Il orp cur­
1I0 c n xrer ona 4. 8 % . An copfiu mo n A B In y ' la Jm rpa­
BHMCTP II 'I CCKm t ~I CTO.Ll 1\1 [ 10 J. B KallCCTBC anco pfien­
TOB IlCnOJlh30BaJlII xsoiinyro 0 'J ICIl YIO cynsdiar uyro 
UCJJJIlO 03y, a TaK)KC axrunn poaamn.ui y rOJ1L Jo. la p Ku 

AfC -4 , 

HaB CKa ICnJJIOJl03bJ (2 r) npeneapurensno aafiyxana 
B 50 l\IJl BOnbl B TCllCIlHC I C . Axruunponannuii 
y I O!lI, npoce uaan n JlnH Jl aJJ CIl Il51 ~ IC.IKOH cPp a KUHl I. 

Anc p6CIIT 0 6pa6a ThIB aJJ Il 50 !\IJl pacruopa IlAB B TC­

'I JUIC apexrcau, IIC06XOJl l1l\IOrO zrns n OCTUiKcmlH a n ­

COP OlllI OlnlOr O paa aoaecus ( OObI YHO 24 'I). 3 a TcM an­
copficar OTj:lCJl51JllI 01' pacrnopa cPUJl bT p OBa HHc M, no­

cnc xero BblC W IIBaml na B03Jly'XC no rrOCT05lHHOli 

Mac hI. BCJJl l lJlI HY YJJ.CJlhHOi'1 ancopfiuan A (r 11 B/r 
aztcopfieirra) pacc -nrn.mann no rpopsryne 

A = M 2 - l\l[1 

u, 

KYfl 3/1H A.B. II a~ . 

r ne M, 11 1\12 - xracca ancopfieura no H 110 ne ancopfi­
Will. 

Ilns H'3ytICIIWI JlCCOp6UHIl aosnyumc-cyxue 06p l Ubl 

aJlCOp6CHTa 3aJlHBaJJlt 10 0 . in sons: U OCTanJ151nll aa I 
cYT, nocne lle r o 0 0pa6aTblBaJIH no MCl'OJlIIKC, npIIBC­

}lCIIHOi! sunrc. KOJllI'leCTBO Il A B , OCTa Bw e CCH aa (U ­

COP OCIITC noc rre .!lCCOp6UlllI, Q (r 11A B/r anco pfieura) 
npC..1eJlHJlU no (POPl\1 JIC 

D = /\1/ 3 - 1\-'1 I 

JV[ t 

rne Ms - xracca ancopceura nocne JlCCOp61HlII. 

3MynbJ"lIpyloUlaH cnOC06HOCTh Ka K cnOCOOl lOCTb ztuc ­
nepruposars IlcpaC1B OpmIYIO )KlIJll'OCl'b U 0 6 c ncsn­
nars arpcr ar usuy ro YCTOIl'IIIBOCTh ofipaaosa sureiica 
3MYJlbClIII MOiKCT OblTb o x apa KTCp I130 B<lHa THno~ 1 

3M ynbcIIII [M<lCJIo / BOJl3 ( M /B) urn: sona/xracno (ElM)] , 
a Ta K/KC YCTOi'llJIIBOCTb lO ::>MYJlhCU1I K xoane cu HUlIll. 

3 ~IYJlI, C IlIO np nrorasnaaan u UHTCHCUBHblM CTp HX H­

aanncxr B 1I3MCPHTCJlLHOl\1 UIlJIIIHJlPC CIICTCMbJ BO,TJ.a ­

MaC JIo-paCTBop nAB (B pasasrx 06 bC ~ta ) [ I I J. T IIn 

::> . IYJlLCll fI YCTaHaUJJl lBaJlll HCCKOJlbKllMII c no o6a.1Il 
( 10 paCTBOp lll>lOCTII Kp a CIIT JJ51, pa36aBJlC HIICM cPa3, 
CMa'IHBa llllCM epW l bTp OBa JlbHOfI fiyxraru). Tleuoofipa­
3YIOIUYI0 cno c 0611 0 CTb OIlPCj:lCJl5J JlI I B3611 naunext B 

MCpllOM UllJII IHJlpe J0 Cl\13 pacr nopa 11 B OnpeJlCl1C H­

Ho li KOHUCHTp aWllI B TC'IClI llC 10 l\IHH. Ilorryu HH; 1O 

neny OUCHIIBanll CJlCnYIOUl llMll nOK3 3aTc nHMil [II , 
12]: BcnCIIIIBaCMOCTh IO. c Ta6JJJl h llO CThlO, xparuocruo. 

Ka K 6 hJn O nO K1I3 C1 HO paucc [131, B0 3MOiKHO npOBC}lC­

/HIC :)TCp ~ i clll I Ka ll Ui I ranpoxcnn conepacauurx normae­
pOB C IICrrOJlh 30na HIICM HC TOJJhK O xnopaa rn npn OB 

urn: aurnzipuncn iKl1pHbl X KlIcnOT, HO II C0 6C THCHHO 

KIICJ10l' B npu cy rcr ann nOCT llHhlX pear IHOB - Tp H­

xnopyxc ycnoit «IICn OTb ' H nupuznnra. B xa-r erne IIC­

xon nux n nHl\ ICpOB 6blJlH Bbl 6 p allhl umpoxo ncrtons ­
3YCMbiC B npO/llhIJI ln CHHO Til rrOJlHBIl HIIJJOl3h l1i cn upr II 

I3 O.!lOpaCTBOp lE\lhlfI xpaxxran. YCJIOBIIH npOBej:lCIIIlR 

TrepllcPlIKaLtHII ananoru-nu.r onucauasur pauec, npn 
3TOl\ 1 113-3a OOJIl, WCIl nafiunuuoctu MCiK3BCJUl biX CBH­

3CIl 13 Kp aXMaJIC r exmepar ypa pcaxnnu HC npessuuana 
5 0 °C. a B ny uae n OJllIBIIHIIJlon OrO cnupr a COCTaBJI5IJla 

7 0 C. EblJlII nony- rea u nponyxr u ~lO.i.UI Q> IIKalUm 

xpaxxiana co cr cneusro 3aMCUlCIIIIH ( C 3 ) 0.45 , norm­
BHlIIlJJOBOrO cnupra - 0 .03 II 0 .0 6 (M 11B C , OnbIT I II 

MnBC, onsrr 2 COOT BCTCTBCIIII O) . 

)J,o Ka3aTCJlhCTBOM orcpuquncaruu: HI3J1HCTC51 cpaancuue 
YlK CrrCl\TpOB IICXOJlll hlX 1I MonllepllulipoBaHHbl x nona­
xrepou. Ilmc 1730 CM-

1
, coor ser cr nyrounni aanetrrnsur 

Konc6aHJl5IM C=O CJIOiKH O (lW P HbIX rpynn , TJ 051Bn5lCT­
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CH B cny-iac xpaxxrana H YBCJIHtHIBaCT HHTCHCHBHOCTb 

B cny-rae nBC ( 13 IICXO,il,HOM nOJlHMCpC COOTBCTCTBy c T 

OCTaTOlIHblM au.CTHJIbHbiM rpyrmaxt). K pO Me r or o, B 

nCKTPax l\W./lll tP Uu.Hp OBa Il HbiX nponyxros ysena-nr­
saerca IIHTCHCHBHO CTb nJlKOB B ofinacrn 1680- 1620 

- I 6C,,1 , COOTBCTCTBYIOU\IIX BanCHTlIhJM KOJIC aHHRM 

naoiinsrx CB5I3ci! B ucconpaaccuasix aJIKCHaX, J TO 1\1 0­

iKCT ObITh CB513,HIO C HCnpC./lCnbHbIM xapaxr eposr 
)f(KTM . B TO )KC BpCM5I OTCyrCTBylOT carnanu. xapax­
repru.re ./lJJ>J BCn01\l0 raTCJlbHhiX BCUl,CCTB, IICnOJIh30­

lla HHb lX MR npoacneuns peaxuuii, B TOM -mcnc Ba ­

JICHTHbl C xonefianna C-CI (HOO- 600 CM-I ) . 

,Un51 OUCHKII 1l0nCpXIIOCTHo -aKTlIBllbIX CBOi! CTB nony­
~CHHbIX cnoxcnux JtP11pon 6bInll nocrpoeuu 1130 TCP 1\l hl 

llOBCPXlIOCTlIoro HaT51iKCHIIH (J na rpannuc pasnena 
aonuu ii p a CTBOp nAB-B03.nyx, onp cnencaao ro MCTO­

nOM )J.lo-HYII, u=J(c) 1I cr~l{ l gc), rzie c - KOuu.CHTp a ­

UIIH p a CTBo p OB nAB . Cnenyer y-rccr i., 'I TO II!l CHKy 

BbICOKOMOJICKy.Tl5lpH Or o nAB, ancopon poaaaurcrocs 
na n OBCp XHOCTlI )K1I11KOC'1'II, ner xo CH5ITh Ol1HOKp aT­

Hhl M norp Y)KCIIIICM }J BblHlIMaHlICM KOJIbua. )J,.Tl51 BOC­

Cra HOBJ1(~H II H' paBHOBCCll51 na l1013CP XHOCTII pa311CJIa 

:-K Il11KOCTb- r a 3 TpCOyCTC51 311 a lllITCJIhHOe apex:51 , npu ­
'leM C Y11Jl II HC H II C ~1 OOKOBblX yrnenonoponuu x paa u­
KaJlOB CKOp OCTb q)Op~llI pOBa H I I H' anc optiuno III ioro 
CJIOH' YMCHb lllaCTC5I . 31'0 1\lO)KCT ObITb 0 6yCJIOB.'lCllO 

Me,llJICHHOfi ./lll cP<pY3liCii "taKp Ol\lOnCKY JI K rpaunuc 
Pa3}l CJIa cPa3 II pcnaKC3 1UIOHHb I1\1lI npoucccasur, n p OTC­

KalOlllllMl1 B a,llCOpOIUIOIIH01\1 CJIOC, a T3K)J(C c o n MCCT­

11 hiill 11cilcTBlIC:\1 0 60li X q)a KrOpO B. 

Kax BlI ~"1I 0 1I3 p u c . 1, 2, n oee p x u o c r u o e HaTH')J(CHliC C 

pocr oxr KOHucHTPaUlIll CIUDKaCT CH, Ii B oro ii BII3 ll:lJlC 

ofin a crn x onuerrrpanuii paCTBOpbI r OMOr CHHbl. Ha-m­
3 

HaH C OnpC11CJICHHOH x o u n c rrrpa u n n pacrnopos n o ­
) 

BCp XHOCTHOC HaTH')J(CIH1C n paKTlI'ICCKIl He 11 3MCH5ICTC5I ,
 

~'TO C!HI3,UIO C MllUCJIJIO OOpa30BaIll IC,,1. II p aCT 130p CTa ­


HOBlITC5f r e r c pore mu.ni. 3 '1'0 1' ncpcxozt ,Qa)KC npn n o ­


r poennn 1130TCp Mbl nonepxuocraoro H3T5I)KCIIIUI B
 

ncnynorapurpsm-recxnx KOOp 11IlHaTaX npoucxornrr ,QO ­


r BOJJ bHO nnanno , T.C . uatirnon a erca n OIlOJlbHO 1ll1lp OKa 51
 
I 

OOJlaCTb IWlIucHTp aUlI iI. npn KOTOphlX IIpOlICXO,llll T ne ­

PCXO,'l BCW CCTBa 113 rouorcuuoro COCT0 5l111l51 B r crepo ­a 
relHlO-p a CTBopClIIIOC. I1OJTO!\IY .llJl5f 6 0Jl CC -rcrxoro YC­

a 
raHOBJIClI ll 51 31'01 '0 nepcxona CTP OIWH x a c arern.m.rc 

lmum K BCTB5IM 1130 TCP i\lbI n OBc p XIIOCTHor o HaT5I)KC­
I -

HHil, roxxa IIX ncpCCC<ICHli51 COOTBCTCTByC T KP IITlf 'l C­I 

H 
CKO i! KOHueHTpa UIIIl ;\UIUCJIJlO OOpa30naHWI. T aK KaK 

ila 1I30TC pMC n OBc pXHOCTHoro HaT5I)KeHII5I B roxiorcu­
C !Ioi! o O.TI a CTlI He lIaOJl1011 aeTC5I uerxoro nepcxozta 01' 

I ­ spuaornuteiiuoro Y'IaCTK3 K np5lMOJlIIH CHHOMY, IIC1303­

.
f :,IOiKIIO CKa3aTh x o rna ,D,OCTlIraCTC5I sena-nura npe ­


[ - lenhHoil aztcopfiuun f'm.
 

m a ·1-70 60 20ll0 C,7G 11 2UOP OKCU,JCOoep :JiCGUIUX no.tuvcpoe 1001 

rr 
80 

1'\000
 

60 

-4 - oJ" -2 - I 
19c 

Puc. 1. H3 0TCPMhI nonepxaocruoro IIaTJDKClIIUJ (J ( MH-M-
1
)
 

fl 13 C II npoztyxrou cro arepndnucaunit.
 
1 - fl13C; 2 - MDBC. O1l6 !T 1 (C3 0.03); 3 - MITBC, O]J6I T 2
 

(C30.06).
 
C - xouuearp auna (Mac%); TO iKe .un }] pIIC. 2.
 

o 
...70 

60 

50 ' 

P IIC. 2. Vh OTCPM 6! nos epxnocruoro W tTilIl(C II IIJl (J ( MH ' M- ) 

arepa dnnn rpoaaa noro xpaxu ana, 

)J,JI5I OUCHKII n o acp x u o c ruo ii a KTllBllOCTH uanfionee 
'1a CTO lI CIIOJlb3YIOTC51 3Ha t 1CHll 51 ancop o u n n II JIiCprHlI 

aa coptiuau l8]. Ocnoaononaraiouum 5IBlI5I CTC5I y p a n ­

HCHlIC aztcopfiuuu rll66 c a, x o r o poe xapaxr cpm ycr 3a­

BIICII MOCTb nO HH)J(CHIl 51 n ose p x tr o c r uor o Ha T5I)KCIHl 5I 

OT n aB.'ICIlH5I n a c suueaao ro napa II B3a ll MHo il p a c r s o ­

p HMOCTII )K11./lKOCTCiI, a Ta K)KC 0'1' 11llllaMII KII MOJICKy 

n AB a a MC)K<pa3Ho ii nOBcpXlIOCTII , 0 6 y CJlOBn CHlI o ii 

paCTBOp JlMOC'1'bfO nAB . HCX011H' 113 ororo y p a n n e u n s , 

p acc-n rrunanu ancopfiinuo r npn rcsmeparype onsrra 
T=295.15 K . 

)lanec lIO y p a s a e mno Jlcnrxuopa o n peneJI51 JIH 3 HCp ­

ruro a11co p61111ll IV, T.C . ssr nrp r.nu JHC pflm 0'1' nep exo ­

na MOJICKYJIbl In OObCMa <pa3bl u a nOBcpXIIOCTb, n pIIHII­

!\laM TOJIU\lmy 0 n OBcpXHOCTHo r o CJlOH pas a o ii 1' 10-9
M. 

Pac c-nrramrue 3Ha l ICHll H n p C,Ilc .Tl b IIOH a11c o pO UHH f'm, 

... ... ... 

I , ! I I 

-4 -oJ" - 2 - 1 
Igc 

1 
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1002 KYP311H A.S II rlp. 
C UlIf 

Tafinnua 1 

3Kc n puxreur ansuue 311a'-lCH115I
 

KO.'J.T1 0 IUlHO-XIll\fJf'-leCKllX napasrerp on I1AB
 

Be l ueCTBO 
rm' 106 

- 2 
:>IOlb ' :>1 

KKM, 
MaC% 

G, 
:.1)J.iK·:>I ·Kr-1 

W, 
K,[l iK 'MOJlb' I 

II13C 

xmuc. 
ortsrr 1 

OIIhlT 2 

3cjmp xpa x-
Mana 

0.8 1 

1.58 

2.46 

2.72 

0.0 1 

0.003 

0.003 

0.0 1 

15.9 

61.5 

117.0 

44.1 

30 .86 

34 .59 

36.52 

33.78 

pacers: 3LlCOpOUHH W npa acncnsi B rafin . 1. T aK KaK 

all.COp 6 UH5I Bh ICOKOM OJlCKYJlHPHLIX coemnrea uii H c 0 6 ­

p aTIIM a , pacc-nrr amrsie 3Ha<ICHHSI r It W ycnos ma . 

n o 3I1al.lCHII.lIYl en ~ lOiKH O pacc-nrr an, nocano-ruyro 
nnouianx y . ionexynu H ee LlJ1lIH Y. B cnyxae BhI COKO­

M01l KyJ IJlpHhlX coezmuenmi nCJIU'-l I1Ha r m onpenena­
CTCH p a3 l\1CpOM ) J1CM CHTap Ho r o 3BCHa , a LlJI5I fiorree 
KOHUCHTp Hp o Ba HHhl x pacraopon - paaa epov rnofiy­
nu . HCnh35I roaopurs 06 o n p CLlCJICHH OM pac nonozce­
HIlH MOJICKynhI aa nOBc pxHOCTH, Ta K Ka K OLlI1HaKOBOe 

3Ha'ICHIfC rm l\lOiKCT OhITb 1I nplf BCpTHKaJIbIlOH, H npa 
ropaaoaransnoii opuerrrauna x. 

OTCYTCTBI1C MH HlfMyMa na 1I30TCpMC noaepxnocr aoro 
lIaTH)KClIlt5I B OJIa TIl KpHTH'1 CKOH KOHUCHTpaUlfH 

MHUCJln OOOp a30BallH5I (KKM) 1\I0 )KCT roeopirrs 06 01'­

Cy'T CTBHIt npuacceii n lICCJIC.nYCM hIX BCl1.lCCTBax . 

113-3a Bnc.nCIIHH B Monc Ky Jly 60KOBblX aJTKltJIbHhlX pa­
ll. ItKaJIO B li e TOJIhKO CHlIiK aCTCJl BCJIH'-lHHa KKM, HO H 

npoucxomrr OOJIbUJCC CHH)KC H HC nosepxnocruoro Ha ­

T5i)KCHII5i no cpaBHcHIUO C HCXO.nIlLIM n OJIH BH HH JIOnbIM 

cnn prosr, npH<ICM 3<p<pC". IIBIIOCT h aroro .nCHCTBlf5I 

n p onOpUHOHaJILHO YBcn l1<I CHHIO C3 )IU IPHO- KI1C­

JIOTHblMH OCTa1' KaMH. 3 1'01' q) aKT OOb5iClliICTC5I, BCpO­

H IIO, n H<pHJIbH OCTblO 1I0JlllMCPH bIX 1\I0JICKj'JI H 4 CpC ­

nOBalUl CM B uernr ysacrxoa, JIH0<pHJlbH bIX H JIl1o ep0 6 ­

HblX n o OTHoweHHIO K nHcncp c HOHH OH cp ne. ITo :n o il 

)KC npH'-lHIIC MO.nHepIlUHp o Ba HHbl il Kp aXMaJI B OTJII1<lHe 

OT ncxonnoro Ha'UIHaCT npoaansre n OBc p x lIOCTlIO­

a THBHble CBoHcTBa. 

,UJI5I ,AaJIbHCHWHX cpaemrrcnsnu x HCCJIC,AOBa HHi i U3 

nsyx nponyxros M O,AI1<pHKaUHU n B C Bbl6paml ofipa­
aeu C OOJIb w ciI CTc n CHb lO sa I Cl1.leH H5i ( tvm B C , onsrr 
2), Ta K Ka K y nero HaUOOJIbWa5i n OBcpxHOCTHa}l a KTH B­

1I0CTb. 

,UJI5i OUCIIKH Cp C,AlIHX pa3MCp OB KOJIJIOl1JlllbIX '-laCTJU! 

pacrsopa M O,AH<pHUHpOBaIIH Or O ITB C o n p C,ACJIHJII1 

pacsernsra n YT e M napasrerp m=1.19 H sxcncpnaeu­
ransuo napasrerp n=1.757 . Onp c.uCJICIIHOC n o xapax­
TCpUCHI'-lCCKIlM Ta6 JIH u aM 3Ua'-lCIIHC a pasno 2.7, 3Ha­

-renne r COCTa BH JIO 2 17 HM, CJIC,AOBaTCJIh HO, pasxep 
4 aCTIlU conocrasnxr C ,AJIJW aMIl BOJIU BIl,AHMOH xacrn 
cne xr pa. 

Bazca oli xapaxr epncr uxoii n OJIy'-lCHH bI X BCUlC CTB, on­
P C,ACJI.lIlOlUe il IIX B03i\10)Kllb1C OOJlaCHI UpHl\ICHeHWI, 

5IBH5iCTC5I an c Op OIHI5i na nosepxnocra TBCp ,Abl X Ten, 

Ta K KaK ancopfiunoaa sre CHOll CHJIb llO BJII I5IIOT sa 
B3a HMOnCHCTB llC corrpmcacaioumxcx <pa3 . 

BCJIH '-lH Ua a,ACOp 6UHH y)KC npa xians tx xoaueirrpaun­
5iX ( p uc . 3-6) p C3KO soapacraer, ' ITO orpaxcaer BbIeQ­

KOC cpozicr ao ancopfiar a K nonepxuocr a . KaK aunao, 
a,ACOp 6UllJl nponyxr os ssuue, t.ICM y llCXO,AHbIX Be­

m CCT B, '-lTO 06b5ICH5ICTCH YBcml'-lCHIlCM ~IO JIeKyn 5IpHOH 

MaCChi npa BBC.nCIIIHI W lHHlIo u cnO<JC<IHbI X KU CJIOTHbIX 

OCTaTKOB. 

A,Ac op6 U U5i KpaXMaJIa na UCJIJIJOJI0 3C H a KTUBlip OBaH­

HOM yrJIC, a Ta KiKC ITBC aa y r JIC ,AOCTH r a l' OOnaCTII 

uacs nucnna npn KOHue IlTpaU~II1 , OJIH3 Ko il K KKM. An­
Co p 6 U I15I sr cpa qnmaposaunoro xpaxsrana aa ) T I1X all ­

COp6CHTaX II MO.nUepHu u p o Baml o r o nBC na y r JIC npo­

0125 ------- 2 

'0 15 

~i==~======~~ 

~ 

5 

0 .1 0.2 OJ c 

PIIC. 3. Ancopfiuas (l , 3) u .accop6u lUl (2, 4) nBC (3, 4) II 
rrponyxra cro Mon lHj)lt KauUU Mn BC, OIIhlT 2 (1, 2) na yrne. 
A - COp6 UllH (r -r'" ancopfi cirra ), C - xonue rrrpauna (Mac%); 

TO iKe nns pHC. 4-6. 

I 
2 

Fl 
o 

3 
~~~~====~4 

0. 1 0.2 0.3 C 

Pu c . 4. AncOp6UHH (l, 3) u .aCCOp 611UH (2, 4) KpaXMaJIa (3, 
4) Ii nponyxr a cro MOLlHCln'IKau u u (l , 2) u a yrn c , 
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80 
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0 
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0.1 0.2 0.3 c 

PIIC. 5. A,Je OpOUHJI (l , 3) 1\ .uCCOp61111J1 (2, 4) nBC (3, 4) 11 

" nponyxr a era J\tO.llllltJllKal{HI I MnSe. Ol/ b iT 2 (I, 2) ua UCj\­
Jl IOJI03e. 

i-'l 

X 

60, ~~ 
I- l"") 

I 0 

ill :: 40 

n­

' . 

: 
3n­
4 

o- 20r 

0.1 0.2 0.3 c 

PIlC . 6. AnCOPOI{liJl (1, 3) Ii necopfiuns (2, 4) xpaxsran a (3, 4) 
II nponyxra era MO!lWpIlKaUIIII (1, 2) na ucnruonoae. 

1l0niKaCT paBHOMc p HO yscmr umar sca nocne aacsuue­

HIlH an copfic i rra rrcpnsnr cnOCM MaKpoMoncKyn n orm­

xicpa, 'ITO l\IOIKHO OOM ICHIlTh arpcranlBHhlM Mcxamn­

MOM an copounn [14]. B TO iKe BpCMH 1-l30Tep M hl an­

COPOUIl Il nBC H er o :>qm p a s a uenmonosc x apaxrcpn ­

3YJOTCH n p OXO)KJlCmic M a)),c o p OUHI-I 'ICpC3 MaKCHi\IYM C 

pOCTOM KOHllc IITpaUI-IH. 3TOT tpaxr MOiKlIO OOMICHHTh 

OCOOCIHW CTHMH ancopfiunn orncnsnux MaKpoMonc­) 11 

ne . xyn 11 HX arpcraron ua 1I0BepXHOCTli an c opficur a , a 

Yo); r aK)J(C xompopsrauaei; MaKpo MoncKyn B pacruope. 

AKTHBllp OBaHHblil yron s xapaKTCpH3ycTC5I 1J0nH)),H c ­

llCPCIJOH nopacroii crpyxr y p o ii C n OIIl-lMo .uanhllhl M 

pac n p cn cn c n n c a OOb c Ma n o p 1-1, KaK n pasnn o, c on ep ­

iKHT XI-lMI-I4 eCKII CIHI3aHllblH x acn o pon, ofipasyrourail 
nOBc p XHOCT Hhl C XHMH'ICCKHC COCnllllCHIIH OCHOHlIoro 

Iin H x acnoro x ap axrep a [15]. Hcnonsaosanauf B naH­

110M HCCJlC)),OBaHlHf yro n s ArC-4 ConCpiKHT a a n o ­

epXHOCTIl TaK Ha3hIBaCMbIH KIICJlblil noscpxnocr nu f 
OKCHn « C » , anc opfiapyiounrfi H3 p acr s o p a BCmCCTBa 

OCIIOBHo r o x apaxrepa. nOBCpXHOCTb anCOpOCHTa B 

jlaHHOM cny s ae HC npOHBnHCT CIJCUIl<pH'ICCKOrO B3aH­

1 (3, Mon CHCTBHH C 1l3Y'1aCMhlMH BCIIlCCTBaMIl, noorouy xa­

paKTCp 1l30TCp M ancoptiua n aa aKTHBlip OBaH HOM yrne 

m a,7,10 6 0 20 s tacua 11 ZlIOPOI{ CZ"lCO Oep :JKWlllIX no.iustepoe 1003 

6m130KllJHI acc nenyen u x BCmCCTB. 

Ilo-snnueroay, B cny-rae axruaupona nuorc yrns onpe­
n CJlHlO lUllM q)aKTOp OM anc opfiunu HBJlHCTCH xapaKTcp 

B3aIlMoJJ.cllCTBIl51 ancopfiara C noscpxuocrsio azicop­
oCHTa. )J,lLH an COp 61lIHI ua UCJlnJOJl03C fionee 3aMCT­

nyio porn, urp aer KOH<p0 p:-'faUlIH MaKpo~fOncKYJ1 aa ­
copfiupyexioro BCmeCTBa B pacrsope. Maxpoxroncxy­
Jlbl nBC B pacr nopc sroryr OblTb cscpayru B KJly6KII. 

Ionexynu axninoas: B pacrsope npCnCTaBnHIOT C060ll 

rllOKYIO cnnpans , pasveps: xoropoii YMcHhllJaIOTC5I C 

YBcnHYCHIlCM OOKOBLIX ucneii, n 03TD:.lY aMIlJIOllCKTlIH 

paauoii xroncxynspnoii xraccu H:\fCCT o on c c xoxmaxr­
Hh lC pasxrepu [ 16]. B lIaWC:-I cnys ac KOTJIl'ICCTBO BBe ­

JJ.CH HbIX OOKOBhlX ucneii HC HaCTOJlbKO BCJIIIKO, nooro­
My OIKlfnaTh n05lBJlCIIll51 l\taKCIIMY~Ia na m OTcpMC an­

COPOIU III MOJll ll!mUllpOBalllloro «paxuana MOIKHO 

'rom.x o npu y aen u u e u n n CTCUCII Il 3aMClUCHlUI. 

K aK 1l3Be CHIO, CTcnCHb acofi pamaocrn ancopfiunn 

B03paCTacT C y x y ruuenn e u pacreopsro uicii cnOCOOHO­

CTII pacr sopar cna, C yncJlII'ICHI-lCM MOJlCKYJl5lPIl0i! 

MaCCbI nOJIIIMCpa II np041IOCTH CIU131J C unCOp61~1l01l ­

HblMli uearpaxur . BCJlli'IHHa ,necop6UIIII nesennxa WIH 

BCCX uccncnyexn,tx BemCCTB, lI TO MO)f(CT OblTh o6y ­

cn OBn CIlO npO' IIILIMIl MeIKMOJlCKy n Hp HblMIi CB5I3HMIf 

KaK MCiKny ancopfierrrosr II nOnI1MCpOM, Ta K II MC)I(ny 

OTnCJlbHblMII MaKpoMoncKyJlaMl1 Il arpcraraxm ancop­

fiara . 

YCTOII ' IHn a51 ancopfiuua n o n Yl.J.CIIHhl X. npO,lJ.yKTOB 11 

B03MO)J(HOCTh n pncoemunrrs sa C'ICT nnoiiaux CB5I3CH 

IKHPIIO- KHCJIOTHbIX OCTaTKOB Pa3JJ1f'lHhlC epyH KUIlO­

HaJlhllLIC rpynrt s i , cnocofinsrc npnnan. nO Bc p XII OCTI1 

ancopfiara 1I01l000MCHllh1C, OaKTepllUllnllhl c , aurunn­

PCHHblC II n p yrae c ao iicrna, n03BOJIlIT IlCnOnb30BaTL 

IfX, n a n p n step, 13 MCnHUIiIlC. 

B TO iKe Bp CMH, a,n,copOUIIOHHhIC CBOHCTBa nonY'ICII­

IIhlX flAB n 03D o n5l lOT ucnonsaoears 1lX. B n p o uec c ax , 

CR5I3aHHbIX C nonyxcmrcu 11 n ep cpafio r x o ii u eJIJlJOJl0 3­

Hbl X DonOKOII: n p u CPOpr.fHpo13alllllf o y MaiK Ho r o nonor­

na II n p n OlIHCTKe r u n o r p adic koii xpacxn n pu n cpep a­

o OTKe MaKynaTypbl nyrcsr n p enorapauic u un nepcoc a ­

iKn CII HH Ha nOBCpXII OCTII BonOKHa npaaeccii (CMOI I , 

'laCTHU x pac ror U r .n .), Kposre roro, BnHHHIlC ancop fi­

UHOllllLIX CJlOCB IIOJIlIMCpOB na nOBcpxHOCTb xonnoun­

HblX H ,lJ.HCnCpCHbIX lIaCTli1~ HBJlHCTCH BaiKllbl M epaKTo ­

pOM, onpcnenarouura ycr oil-ra nocrs nacnep cnux CHC­

TCM HJlI-l CKJIOHIIOCTb HX K qJJlOKy nHUIlH . 

B nannoii pa60TC OblJIH nay-rena :>MYllbnlpYIou~aH 

cnOC06HOCTb acxoznu,rx fHnpOKCJfJICOAep)J(all~Hx 110­

JlHMCp OB Ii IfX 3<plfPOB B CHCTCMax aona-opranaxec ­

KlfH pacraopnrcns, r n e B Ka'leCTBC oprauuuec xoii <jla­

3b l a c nonsaonanu OKTa Jl, XJlOpOqlOpM, 0 YTaHon - l Ii 



1004 KypJUH A,B, U op CI /I 

Ta6JUIl(a 2 

3 M YJlb rHp YIOU{a 51 cnoC0 6 JIOCTb IlAB B CII CTc ;.,te BOJJ.a- p acT BOp IITCJlb 

K OllUCH1paUlIll rIAB B 13 0 ,U-

Ho il 1l J33 e, Mac % 

0 6bCM, 0 6 % 

oprasusecxoii ¢3.3bI JMy Jlb CHH Tl IWl MIB BOllHO ?i ¢ a3bl 

I M IIlI I 10 MHH 

I 

I M HH I 10 MIIH 

I 

I MU H I 10 Mil l! 

I 
P a C T B o p H T e n b - O K Ta H
 

M Ollu ¢ m l llp o BaHHb l i i nOJIHBIIHH,lOBb IH ClUl p T
 

0.005 

0,0 15 

005 

0.15 

0,0 5 

0.005 

0.015 

0.05 

0 ,15 

0 .05 

0.0 15 

0.005 

0,015 

0 ,05 

0. 15 

0,05 

0,005 

0 ,015 

0 ,05 

0 .15 

0 .05 

32 

29 

o 
o 

32 

30 

2 

o 

3 

13 

58 

83 

n OHIlBHHII JlOBh1l1 cnnpr 

17 56I
 
P a C T B o p H T e n b - 6yTa H 

3 

7 

42 

48 

25 

o n - 1 

M OJUI ¢ HU\-l p o BaHHhIH IlOJIl I BIl HHn OBbl H crmpr 

3 

10 

o 

23 

10 

17 

1 

97 

90 

99 

100 

68 

82 

83 

99 

rJ OJllIBHHHnOBblH cn npr 

2 74 I I I
22 98
 

M Ollll¢ UUllPOB31l1IbIH xpaxu au
 

4 2
I I I
33 86 

P a C T B o p H T e n b - U HK noreKcaHon
 

M OJUl 4J1l1lllp OBaHHbl l i 1I0 nJ IBHHHnOBblH crmpr
 

o 
o 
o 
o 

o 

5 

12 

o 
o 

96 

100 

100 

100 

flOnIIBlflHl !IO Rhri'i cnapr 

13 100 I
 

82 

88 

100 

100 

78 

P a C T B o p H T eH b - x n o p o rp o p »
 

M Oflll cjJ H1U1p o Ba HHbl H IIOJII IBIlHH.llOBbri'i CrI lIpT
 

o 
o 
o 
o 

o 

o 
o 
o 
o 

40 

47 

52 

58 

IT OJUIRIIHHn OBblH CIIllp T 

o I 52 

37 

39 

37 

35 

40 

66 

58 

42 

17 

43 

o 
o 
o 
o 

o 

. 
10 

4 

o 
o 
o 

o 

60 

53 

48 

42 

48 

66 

63 

57 

52 

58 

8 

8 

o 
o 

4 

66 

13 

o 
o 
o 

8 

63 

6 1 

63 

65 

6 0 
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Tafinnua 3
 

OObet\t neHhI 01'11 pa3J1l1'1HOH 1<0HucHTpaUlIIl ,UJUI arcpadnnmpoaanuoro (acxonaoro) nBC
 

C, Mac% 
Vn, MJI, npn BpCM CHI1, MI1H 

0.02 0.5 1.0 2.0 4 .0 5.0 7.0 10.0 

0.001 1.8 
(1.5 ) 

1.2 
(0.9) 

0.8 
(0.4) 

0.3 
(0.2) 

0.1 
(-) 

-
(- ) 

-
(-) 

-

H 
0.003 3.6 

(3.0) 
2.6 

(2.4) 
2.2 

(2.0) 
1.8 

( 1.6) 
1.5 

( 1.1) 
1.3 

(0,9) 
1.1 

(0.8 ) 
1.1 

(0.8) 

0.0 1 6.5 
(5.8) 

5.0 
(4 .2) 

4 ,2 
(3.8) 

3.8 
(3.5) 

3,2 
(2 ,8) 

3.0 
(2.6) 

2.7 
(2.4) 

2.6 
(2.0) 

0.03 14.8 
(14 ,0) 

8.4 
(8 ,2) 

8.0 
(7.7) 

7.4 
(7.3) 

7.0 
(6.7) 

6.7 
(6.5) 

6.0 
(5.8) 

4.4 
(4.0) 

0.1 17.0 
( 15.0) 

14.6 
(14 .0) 

13.2 
(13.0) 

12.3 
( 11.2) 

11.2 
(10.2) 

10.1 
(8.9) 

8,0 
(7.4) 

7,5 
(4.4) 

Tafinuua 4 

Xapaxrcp acrnsa OCH006pa:3YlOlUCH c fI o c o 6 110 CTIl 

nBC II cro J tPl1pa 

C, Ma e% 

Bc neunaacxiocn.. ~I JI K paTHOCTb 

DBC 
MITBC, 
Ol1bIT 2 

IT BC 
MITB C, 
Ol1hIT 2 

0.00 1 

0.003 

0.0 1 

0.03 

0.1 

1.5 

3.0 

5.8 

14,0 

15,0 

1.8 

3.6 

6,5 

14,8 

17.0 

3.0 

3.6 

4 ,5 

4,7 

5,5 

3.7 

4,0 

5.0 

5.3 

6.5 

Vn 
20 

- --­1 

10 20 30 

PIIC. 7. 3aB11c II MoCTb o 6bc Ma neusr V ( ~IJI ) OT Bp eMeHII tn 

(r-.UfH) (Ko HueHTP aUlI lI fl AB 0.1%) . 

1 - MITBC, orn.rr 2; 2 - nBC; TO )!(e ,'lil5I p uc. 8, 

Vn 
8 

4 

0.02 0.06 0.1 C 

PIIC, 8, 3aBllc II Mo CTb 06bcMa ncns: V (MJI) OT KOHu eHTpa­n 

UII II C (Ma c % ) (apca s 10 M IIII ) , 

UHKno r CKCaHOJI. 

n1'11 MaJJhI X x o uueirr p aua a x ac cnenycxru x flAB (c 

0.00005%) B CIICTCMC BO,il,a- Op r aHH'1CCKIlH p acrs op a ­

r em, B BO,il,HOM 001. C!\I C nafirnonae r cs HCOOJIhllJOe lIHC­

JIO McnKIlX x a rren s r-tacna . Ilpn YBCJIH lJeHl III KOHUCH­

TpaUH H KonW l CCT BO JTI1X « ancn s I I JlX ycroii -nmoc'n, 
3I1a tlJlTCJIhHO YBCJ1IIl IIIBa fOTC5I, If Jlatllllla}! c KOJlu eH ­

TpaI..(111l 0.005% , IlCCJlC,il,YCMbIC n p onyxru C0 3.uaIOT y c­

r oiisuasre 3M ynhcHII nma M/B. O ,llH aKO cnenyer y-nr­
TbIBaTh , -rro HCH OHo r CHHhl C nAB C Kpy nllhlMII n o n a p ­

HhIMII II II CnO JI5IpHhlt\IH y-racrxasur sronexyn B TpCX­

KOMfIOIICHTHhlX CIlCTCMax xroryr naaar s pasnn-ursrc n o 

CTPYKrypC cp a3b)' 

Kpaxxran B HCCJJ c.uOBaHHhTX CJlCTeMaX HC n p o aun s er 

3MynhrnpYlO ll~HX CBOIICTB. B TO iK C BpCM51 e r a J tPHP C 

XJJOP OepOP MOM H OKTaH O~1 n p 0 51Bn 5lCT nucnepr npyio­
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utne c noiicrea, a C 6 YrllJlOBbl1'.1 CI1Up TOM o opas y er xra­

Jl0YCTOHlIIIBYfO 3MYJlhCHIO. 

Peaynsraru IlCCJIC~OBamfii CllCTCl\1 eona-oprauusec­
Kllil pacr aopurem. npnseneuu B TaOJI. 2. 

Ilpu cpaaucuuu OO1>t~Ma II yCTOH'I liBOCTII 3My n bc u i"i, 

ofipaao naunu x C OilJIIWKOBOi"i opraua -recxoii ¢ a3'o i l C 

n O .~ IOW bfO pac r sopoa nBC Hero J (pllp a on nnasoaoii 
KOHUCHTpaUHII , MO)KHO cncnar s cnenyioutuii BbIBO,.a: : 

cnocofinocn, OOPa3 0BbIBaTb 3MYJlbClilO nsnu e y !\IO~U ­

¢ II Ullp OBaW lOro nBc. 3MYJlbCHII , ofipa aosanaue C 

nOMOI UblO nBC, yC To ii'llfBbl B TClICHllC 20 .Llllci"i, B TO 

BPC;-'UI KaK 3Mynhc lH1, nonyu e rn n.te C noxrouu.ro MO,.a:II­

qm p OBaI lIIOrO nBC, coxpauanucs B TCll Cl lIIC fionee 

nmrrem.noro cpoxa. 

B COOTBCTCTBII H C npa sunoxr y p aan u naa a s 1I0Jl ~pHO ­

CTCH P COUHLJ,Cp a l8] c n ocOOIIOCTb 0 6 p a30BbiBaTb 

)Myn bc llIl nanpsnryio CB~3a Ha C nOJI5lpHO CThlO paCTBO ­

p"TCJHI. no :nOH npu-tnue YCTOll 'lllBOCTb BO,.a:JlO­

opraan-iccxux 3My n hc Hi i C npuueueuaesr 1\10 l llepllPO­

na nnoro nBC B0 3p aCTaCT B psny: OKTaH, fiyraaon- I, 
umcnorexcanon. B cnysac xnopotbopxra npouecc cxre­
mennx Op r aml lJCCKOH ¢ a3bl II BOjlHOr O pacrnop a co­

npOB OiKJlaCTC~ ofi paaonamrexr r eneo fipasuo ii CTp y KTy­

p si . B03MOIKHO, II pH y n cn a -tc u u u ~mCJIU IKllpHO­

KIlCJl OTHblX r pynu y llBC 1\ xpaxsran a n o o npcn cn eu ­

aero 3H3 lJCHH5I r JII> llX J :'> I YJJhrHpYI OJ.u3~ cno c o tiaocrs 

n OBbICIIT C51 . 

B CB~ 3H C o tipaao sa u n e v fion ee YCTOll'IllBbIX BOJlHbIX 

):'.ly JJ bCHii c nonapnstsnt paCTI~Op llTCn 5IM Il no cpasac­

muo C llCXOLJ,HblMll BCmCCTBaMll n OJIYlJCIIHbIC n ponyx ­

ri. t MoryT lIaHTII uru p o xoe npllMCHCHHC B OOJIaCT5I X, 

r n e II C110Jl b3YJOTC5I nonofinoro p orta J MYJl bCll lI . C OlIC ­

Ta HHC XOp OWllX 3MYJl hr HpYJOUlli X II ajlCOp6UHOHHbiX 

c ao ilcr s , a T<lKIKC B03M O)KHOCTCi"i l1pHBHBKH HOBblX 

q)YIl Kl\IlOHaJlbllbIX r p ynn OTKpblBalOT llI11pO KHe nep ­

CIICKTlIBbI IICII O ll b30 11 aI IH~ I10 JJYlJCIJllbIX 3qmpoB B KOC­

MCTl l lJCCKOi"i H (papMaUCBTlIlICCKOH npoxn.nuneuuocrn. 

Pe3YJJbTaTbl o n p jlCn CHlI5I n euoofi paaytoureii cn ocofi ­

1l0 CTIl n pen crasneast B Ta6n. 3 H 4. 

C y ncm l lJCHIf CM x o uuerrrpauna 1lAB Bc nCHHBaCMOCTb 

p acr eop o s YBCJUflIlt BaCTC5I (ratin . 4) nazcc n o cnc LJ,OC­

TlI lKcml~ KKM, s nnors no MaKcIIManbHo i"l a ccn eno ­

BaHHoH xoaueur pauna. )J,JJ ~ HH3KOMOJlCKYJI5IPHbIX 

n AB B o fi n acr u KKM npOHCXOjlHT 3aBcplllCHIIC ¢op­

MllpOBaml5I an Op 6 U110 HHo r o en o s , KOTOp blH n p a o fipc­

TaCT MaKCUMaJl bHYIO srexannsecxyro n p O'IHOCTb . Kate 
YK33 [,lBanoCb ssnue, .LlJUI npOLJ,YW[O B JTCp m p UKaUlUl 

QJOp MHp OBaHII C n OBCpXHOCTIlOrO en o s npO~O J1)K aCTC~ 

npn ):(allbIlCHW CM y s en a -t HUH KOHUCHTp aUlI ll llAB B 

pacruo p e ( BbIl UC 3Ila' I eH H ~ KKM), 'ITO n OLJ,TBCp lKLlaCT­

KVP3l1H A.B. 11 op CZIHIIl 

C~ pcsym.raraxnr H3Y 'lCHlHl nOBcpXIIO CTHoro nar ax e­
H H~ H ancopfiunu nAB aa TBCp ,.a:bIX aacopfierrrax. 

[1] 
1-13 }laHHhIX rafin. 3 BIILJ,HO, 'ITO 0 6bCM nenu , nonyuca­

lion npn nOMOWII MO}lH¢Hl.\llpOBaHHoro nBC, fions­ [2]
 
uic , lIC :'>! OObCM neusr, n OJIY'IClIlIoi"l rrpu 1l0M OII~H lI C­


[4 

xonnoro nBc. Y CTOH 'lIl BOCTh n CH ua npOT~)K CHHlI 10 
MHH B uarcpnane I<OIlL(CHTpaIJ,llH 0.001 -0.03% B 060­

HX cnyxaax 6!1ll3Ka . Orutaico npn KOHl\eIlTpaUII H nAB 
0.1% nocno 7 MHII cyuiecrsoaanua n Hbl, nOJIYllCHIlOH 

IIpll nOMOIl.lH MOLJ,II¢HUHpollmlHoro nBC, nafirnonac ­
C~ 3aMCTHOC yacnu-renne CC y CToi i 'llIBOCTIl n o cpanae­
HH IO C nenoii pacrsopa TIBC. Eonec uarnanno 3TO 

rrpencr aancuo na puc. 7,8 . 
[5 

3qHlp Kp aXMa JIa npH BCCX nccnenyexn.r: x o n u eurpa­ [6 
1(11 51 X JJ,aCT :'>Ia.lIoy croH'IHBYIO rI CHy ( s p M~ IKH3H H 113­

MCP51CTC5I CCKYH ,D,a ~lII ) IICOOJ1l,Woro OObCM a. B 0 3MO)l(­
[7 HO, npu y n en n s c n n n 'm cn a )KIlPHO-KllCJ10TJlbl X rpynn 

y xpaxxrana LJ,O onp n cneuaoro 3 11 a lJ C II H~ I'Jlb cro ne­

lIo06pa3YIOllI,a51 CIJOC0 6 UOCTb nOBbICIlT C~. 
[ ~ 

XOT~ Mon HIjJI I l\HpOaaHHhl li nBC, IW K II n cxonu u i i, 

o fin an aer cp en n eii IICHO 6pa3y 101l.lCH cno c 0 6110CTLIO, 

0 11 Mm KCT OblTh npuronennna IlCnOnh30BaHIl5I B Ka' IC­

erne y CHJlIIT n 51 BcnCUHBUHIl5l , OC06CHII0 B co-rcrau nn 

C all HOJloaKTHB HblMl1 nAB. 

Bsmozu.r 

l. C IlHTC3Hp OBall hl cnoaoru )<Pllpbl r Ujlp OKCIlJICOJ:(ep­

xcaura x nonuacpoa ( n om lB IlHllJIOBOr O cnnpra II x pa x ­

Mana) :JTCp Il IjJIlKal (llCH IKUpHblM H KHCnOTa i\lH TaJIJIOIlO­

r o xtacn a B npncyrcrnau rpaxno pyx c y cuoii KlICn OTbl 11 

IJI IPHjllHIa. 

2 . rrOJlY'ICHHbIC C lOJKHblC 3<}H1pbl IKU PHblX KHcnOT Tall ­

n o no r o Ma cna 11 r H.npoKCIlJICO,D,Cp )Kam HX nOJIHMCpOB 

ofin an a io r nOB cp ,'1I0 CTliO-aKTIIBHbIMH CBoHcTBaMIL 

KP UTH lJ CCKa~ x onuearpauua MlIucn nooo p33o BaHwl 

npon yxr o s Hl OKe , lJCM y UCXO.nHbIX nonuracpos. 

3. Hccn en ycnuc B CII~eCTBa HC o fin an arc r BbI COKOH n o ­

BCpXHOCTHOH aKTIlBHOCTbfO, 110 Moryr OhITh ncnorn.ao­
aanu nap sny C H3BCCTllbiMU auc oxoaon exynapasnm 

nosepxnccru o-asraeasra u BCIHCCTBaMlI KaK cr afia n n ­

saropsr y raep c a a o xonuerrrpupoaaanu x jlHCn e p CHblx 

CHCTCM, raxnx KaK 3M YJlh CHli 11 neust. 

4. n OJlY4 CHHbiC cno acn u e JljJ llPbI COlJCTaI OT x o p ouni e 

:JMynbrHpY lo ll~lI e H anco p fi u a o n u s re c s o i i crsa , C n o ­

JUIPllbI MH opr anuuccroum p acr uop i rr enasur 0 6 p a3YIOT 

oon ce YCTOHl lH Bbl C BOLJ,lIbIC JMynbcllH, llCM C IICn OJl51p ­

IIbIMU. 


