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qecrue ra6oaeBaHHq neq
,{H cr o ur ecr, o cH o B H brx ;";lH JilHil."""ffi lill il"fil :60,rer, cocran,lnsL4-30 cJr) {aeB sa 100.rrrc. nace.neHut [18].B crpauax CHf qnppos BcrpeqaeTcq y L0/0 HaceleHrzl [6]. B
rlrHpe or r{Hppo3a neqeHa fi renaror{errro lnpuoft KapqqHoMbr,
pa:uunarcu1efrc.a ua QoHe Hocr.treJrbcrBa eupyca renarura B,exeroAHo yMr4parcr 40 MJ,rH qeJroBeK [9]. B pasnHrlru qHppo3a,
HapflAy c FenarorponHhrMn BupycaMa, 6o.ntu:yro poJ,nr Hrpa_
Ior roKcHqecKue nopaxeHaq neqeHu, IIo 4auuurru n"y""o-*r,r_
HarrecKofo orAe.la roKcHKorroruu pHU3Mn, s Z00Z_20I3 *.c ocrpbrMr.r orpaBJreHHsMH nocrynnnll 2974 pe6enxa, H3 Hl.rxroKcHqecKHe renarurbr pa3B nrr Hch y | 62 {5,4o/o) [ 14]. 3ro cnr_
3aHo c BbrcoKHMH TeMnaMH pa3Burus xaun.lecrofr n Qapr"ra_qeeruuecr<ori npoMbruneHHocrH, tuapoKHM BHeApeHHer, ilx
rlpoAyKr.lHH ro nce cQepsr xusHlr leaonexa [4].3xsoreHHo-roKcHqecKoe nopaxeHHe neqeHH tTnn)o6re4uHaer 6o,rsuryrc rpynrty aa6o,renaHafr, pa3BHBruHXc,
tscreAcrBHe tenaroroKcHqecKoro Bo3Aeficrnus pa3JIHqHblx
xuMHyecKr4x tseu{ecrts u Qu:uvecxnx Qaxropou, nocrynxB_
rxHx B opraHusM H3BHe. K roxcuqecxu" nopr*unrrM neqe_rIH orHocaTcs ruHpoxas rpynna sa6o.lenaHnii, cBs3aHHbrx cfenaToTOKCH.{ecxHM 4eficravteu xceHo6uoTHKOB pa3JIUr{HO_
ro npoficxolKAeHHr, Bhr3brBarcrq'x pa:Jrr4r.lHofi creneHH sll_paxeHHocrH ruopQoloruvecKne u3MeHeHH' TKaHH rreqeHH u
cBq3aHHble c HHMH o6ueuutre HapytrJeHnr. gaule ecero elHo_
Jrofl{rrecKHMH afeHTaMh 

'IBrflrcTCq 
aIKOfoJrrr H efo cyppofa-

Tbr, rexapcrBeHHbre npenaparbl, npoAyr{Tbt 6r,rrosofi xHM^^,
BeqecTBa npoMbrtIJ.neHHOro npoHcxoxAeHrrq, ToKcr4Hbl fDu_6or, npoQec'.roHaJrbHbre 

"o"n*r."r, "; ;,,",,,;.. ;; ;cae4yer orMerHrb, 
""#ffi",jffi :f XX:H[:I He3aB H_

cHMO OT nyrH npoHHKHOBeHH.q ToKct qeckofo Arfl neqeHH Be_rqecrBa B opraHH3M r{eroBeKa. B aanucunocru or ocrporr,rnor4efrcrenx Qaxropa fi ero noBpexAaruqefi cuJrbrHa,,eqeHb
oHa MOfyr npotBrrITL'Ct e Qopue MaccrBH.fo HeKpo3a fena-ToqllroB c pa3BHTHeM ocrpofi ue,reHo.rHofi n"4oar"rou"oa",
ln6o s Qoprr,re xpoxl,rvecxofi HHToKcHKaT{HH a'noar",,""n",,
HapacraHHeM AereHeparnBHrrx ngueHesufr a neveHn [13]. BocTp[,rx cnyqa.qx HepeAr(o npoHcxoAr-tT ru6eta 6o.nsnoro, a ytsbl)KntsllHx IlatlueHToB pa3tsHBaerc, NraccasHlui HeKpo3 rre-qeHu, nepexoAqrrtHfi g uHppo3. IIpa xpoHn.recxofi uHroxcuxa-

pnoc.neAHee BpeMl B o6qeri crpyxrype sa6o,reraHafi
r__, ooJI btuoe Mecro 3aHHMaer fl aro.lof Hq relaro6Hluap_

nofr cacreutr [S], B sxoHor-luqecKa pasBaTbrx crpaHax xpoHH_

quu xceno6norHKaMa cHMnroMbl TIII uapacrarot. lrocrerreH-
no. Tax, a,rxoto.ltsnsrfi
s0%oBcex,p";";;;#Xp,lliJ.",.i:l,X;X,1"",i##:"T j]';:l
npaBr,tJro, pa3Butsaercq Ha nporsx{eHHH 10ler r_r 6o,ree [3].KceHo6uoruxlt * rrplpoAHbte HJrH cHHTel.HqecKHe coe_
AUHeHI4B, He HCIIOJIb3yeMble B opfaHH3MC B Kaqecl.Bc HCTOT{_
H-HKoB BHeprHH Hnu crpyK.rypHbrx KoMnoHeHron rxaHefi [7].K grofr xareropHH BeilIecrB tr.roryr 6rrrt orHeceribr pa3r,rHq_
Hbte xHMHqecKHe BeulecTtsa, IlonaAaroqfie I OpfaHu3M rJerro-
BeKa, rroABeprarcr{Hec.n 6notpancQopvarluH n nerreH H nyreM
,ru6o 4ecrpyxquu (oxac,lenlle, tsoccraHoB,,reHne, ru,rlpo,rrHs_),
,ry6o cslsbrsaHal (xoHtnra qnl). Hex<lropbte BeulecrBa H,rrH
HX Mera6o.[artr, o6pasyrcqHecq B rtpouecce 6uorpaHctpop_
MaUHH, troryr 6urrl feflaroroKcltrtHbtMA t4 Bbr3btBarb nop;l_
)KeHHs leqeHu. Ioug.lue o renarol.oKCl.lrtHocrH BKJlrcqae.t. H c-THHHyro ToKcHqHOCTb Xr,

or A o 3 r.r H B o c n p o H 3 B oA ;ff : =,ffi ;l'^i#; Xl,l lili": i dlX3Hlo, Koropar sBrreercA l,rHAHBHAyanbHofi peaxqaen H Moxe-l_6urt o6yc;roureHa pa3.[HqHLIMH MexaHH3MaMH, ts 
'oM 

qHcJrc
HMMYHOAJIJIEP.HIICCXHM [13]. TOXCITTOKHHETHTICCKHE H'fOK-
cHKoAHHaMHqecKHe rtapaMerpbr BKJ,rrcqarut oco6essocrH xn-
I{eTHqecKplx IlapaMeTpoB, efo pefynfqHrc B KpoBH, cBfl3r,rBa-
Hue c 6e,rraua, KnHpeHc roKcHKaHTa a ra. [3]. Oco6eHrrocrt
H3MEHEHI.Ig,I.OKCHKOKH

,Ato.t AuHaMu*, o"n, ",X"JJ,i::X." ffi :#;i ff:,#il""X:peftctnua, ToKCHrlecKre nporB.leHnq, KyMyrqqnru .rex uJrvl
Hnr,rx coeAuHeHui n pa:luvHbrx opraHax u clcreMax v "t.A.
MopQorncro.rorur{ecK}'re H3MeHeHHq npu eos4eiic.r.tsH14 ToK-
cHKaHTOB OrIpeAe,lsroT cTpyr{TypHble IIapaMeTpbt pe3]rcTeHlL
HocrH opraHH:ua x rrr.rrrl [11.

IIe.{eHu flBrqercs oAHl4M H3 caMbrx KpynHblx upraHoe,
)^iacrByruu{Hx n 6uorpaucQopMarlHH xceHo6uoraxoB H ToK_cuqecKnx ./reKapcrBeHHbrx BeulecrB. flprar,lepHo Z/3 uz anxr{)a n oCTynJl eHH H B opraHMsl,.r N.rera6o.,r fi s upy e.r. cn r r ert e H bn.HHaxtueaqua roKcHr{ccKofo 4eticrnnt xceHo6Horl.lxoB fl ts,,lr{_erca Seprr.teHrar,BHt,rM npoqeccoM, T.e. xHMHqecKHe H:JMeHe_
HHC B OpfaHH3Me [poHcxoAr]T BCJIeAcTBHe ts3aHMOAeHCTBUfl
ToKcfiqecKoro tseu{ecrtsa c pa3J,rHqHt lMH QeplteHralra, yqac.rtsy_
rorqHMH B npoqecce 6NorpaHcQopr,.r aL\uu [T]. Mera6o,,rrj.lecxr.ie
MexaHI,t3Mbt o6e:npexNnaHHg roKcHqecKHX Mera6orHTorj
BKnrcqalor rpH ocHoBHbre rpoqeccbr (przc. 1) [16]:- npn 4eficruuu r.luToxpoM p_45O_sanHcHMbrx 

MHKpo_coMarbHbtx MoHooKcHreHa3, cBqsaHHbrx c QocQo,rrlrn4avr
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x***"#:Jtr*H#:TffJilI}:;:[;3frTJ": .,0,*.1::11:;iltx.;ili,::..ilH:T;1.,*,".,".:il1';
- rn4poQa.'rrHrte uera6o.nuru, o6pa:onanuruecH B rep- :ffiffiHHT""HJ;J;"J#foMv, nocrynaer as HA/{H-

iH*ll':"1i;J#',-,"#::f;;#X*#;:*;; ;;;;;.'"," Hen H,, 
"".',"*n'"1?,T.il1;iff;l ""'o*p?'.

'reFKo BblBoAtrcs H3 opraHr,t3Ma; - '-- --' r'lvrvPDrs 
*. ;:1 

cra4[u xapaKTcpHsyercq BHyrpHMoJ,reKyrrpHbr_
- aHrHpaAHKarrr,Hvlo H aHrr{nepeKHcHyro 3au{Hry or no_ ffi"::Tt"H""iiT?.'L".'Tilx[il'Tl.#irfl;:l-BpexAalou{ero 4eficrnaa cno6o4Hr'tx paAuKatoB t4 neper(Hc- cuxoun,rexcr 

" 
u.o p".no4or..r c ocso6oxAeHHeM tsoAbl H

Hblx coeAHHeHufi' o6pa:yroqHxctt n'H ue,'a6olusua xceHo- rHApoKcHJrHpotsaHHor.o cy6c'para. frpu:r.or,l urzr,oxpon p456uoraxos.
BuorpaHcQoprv a\t4e rr.norr.rrd,recKHx .""1T.^L,i_ll.:: i;H:ilh}'#f:##:,H;io?,"r' * 

"."r,oa"ii.,u,",ovcxo*ur floA BJIII'HHeM MoHooKcHreHasHsrx cracreru-[Moc] 
-'oyi*u,o"rpoBaHHe 

MHKpocoMa.[bHr,rx MoHooKcareHa3;:ffi::;"XH'J#'ffiff:'.il#ilYJJ#' ytr",:""#'# ;il:,Ti-r""'ce 
He ro.r,bKo o6pa:onaHueu r,ear{rHBrrbrx rue-

crBHeM sepueHron' 
'oKalx3oBaHHbrx B quro3orre, MHroxoH- parlaefi JJ;li;1i11,'ri:ilJ::.T::' KoH'r'nrauHu, Ho H feHL'-

ili;:_"fi ::fir;;J,;:t""T:;":,:ili:Jil"*.""ITHI;*l;;fux*ilJixil:in*.#i:T:Tldffi :::i:
Qarasa ra 4p.], Qepr.reHTbr cr.rHTe3a 6e,rxon, irr^gor,QocQo- cruHe qero_o6pa3yrorc, o"rrr"rr;Xi;:*:rrll]f]r,ln-JtHtruAoB' fJII-{KorIporeHAoB' xeJI!tHblx KHcJtor' 4"p""nto", 

'"t r*ootll 14 Hap.yuiaercr npoHHr-{aeMocrb 6HoJror,.recK,xI{aranH3HpytoqHx peaKIIHH KoH'blorarl,H cyl4ecreeuuyto 
"""6pr". *oru""i'rqro ;";;;;; :QQerron ocyrqecrBrrs-

po"IbBnpoqecceAeroKcHKaqHuurparcTo*t"4""'HMerou{atl 
erctt cHcreMoii aHrupa4nrcai"ro, 

" 
aHrunepexr.rcuofi sa-

iiiliij ili.%!:l?Lff-i;:T:l"T;il,T:T#ff";:"T; n:i:l: 6.p'""'n"i';;;;;;;""rHbrM 3a,4H*,brM cH
BeqecrB, croco6crayer o6paaonaHuHr r"r"o""r".r'1"".^ ;;:Tii-:t""tqrctt cynepoKcHAAHcMyra3a (co.{J, xara;rara
Bcrynarcu(Hx u p",*q,, *o".brorar{HH . "u0..""{,^,.r=ll lfl:l,J:1ffi;:ilffi:fi:l$X*l*,:#i; ;"";';:
ToxcHrtHbrx coepuneuufr, Koropbre 

"",no4"ra" H3 opraHt,t3Ma 3Haqr

llll1i:Tii".li'JJix;lfi m;:*;*;iklk nt"*ly:j:v#I;xx".Ji"";:i':,1il::ffi,ffi;T::
:i;'ffi:ffi^il;;H:;ffiT-lr"#".t1tf.'csT saHHrtn opraHax: '!i;#?fi:lJ?J';::ll1:;Tffi:j::f?";ll
::"T:i:n:;ffi.'::;:;:nx":'Jx?hjli":ffiT:ifi:. ll;J;il:;il#;j1ijffiJ:fffi?xi'.tx#frTix;
]ffi Jffi Iff : ;;f:ffi f "U:*Xn:XX""".y iff lilH;|J; i#i.ff T.Tff :: H:'# j": lm#
xpocova'ruuon Qpaxqnu cnuz,*oito6o.no.rxu 'i;il;'#l ;t#*il#{ l";Tl"p#:},t";ffJ""..Hi*.",}HL;il:r{H H Ap. flsrsscs naxr
Moc, quroxpou p450;"H;#:";il:#;#:t"ua'ntuofi rqpHbre coeA'HeHHrr, *otop"i. BbrBoAqrc, H3 opraHH3Ma c
Hbrx roKcHrlecxr_rx neUleCru [7]. 

I JrHno'fpon- noMOUIb]o cnerlHa.lbr{blx MexaHH3Mor

, B xo4e n.p"or-4,,"r - oK,c,Hrerrr,Ho-BoccraHoB'- ;x1TilT"':il**H: ffi**,itriTJ,",'fi##lireJ'rr'Hofo uJrH ruAporr'THqecKofo npeBpaqeHHfl - MorTeKy- 6lrcrporiexcrpequr.r [20].r'Ia BeqecrBa o6oraqaerca 
',o'/lepHblr{H QynxqaoHaltHtr- @eprreuru 6re,i ti (rlyrarraoH-s-rpaHc$epa:a 

[fsr),
MH rpynnaM'' rlro neJ'Iaer ee peaKIIHoHHocnoco6uori u 6o'rlee uop-.rl'-yp""osuarpauc$epasa [y!afK], cy,ruQo,rpaHcrf e-
pacroopauotT B BoAe' 3r'o gocruraercr{ lyreM oKHcJreHv, paar'r, N-aiernarpauc4epasa, r,rerr,rrpaucqepa3br H lp.] rro-
uttu (sualu'ealuo pexe] BoccraHoBJIeH 

^"*on"*yn c noMo- ryr lrera6o,rasHpoBa,rb cau xcego6ao .rt4Kr4,.,eto 
N.reta6o,ra-

'T: ffin::i#1ff];il,'J"lt ,*JJ #.I""#"j 
3crepa3a- rbr, npoAv.rHpveMb,e Bo upeun Qasrr r. po,rs grax QepveHronP450, npe4cra"r""'i co6ofi reuco4.p*r*"; r"T":.-ffi ;X#ffi:l;:..ii,""Til"fiffimr:*:;ift:u:aulto4efic'ra,H c oKcHAoM yfrepoAa BoccraHoBJleHHuli qu- Jrrrrbcs ,ro"n"*, c Nro.rofi. cae4irurzer,r xur,rHrecxofr ruro4n-

ToxpoM o6pa3yer xap6oluar'urtli 
^xolruerc, *"f'*trpray- srzxaqr.ru MoJreKyJlbr xce'o6aornxa Moryr crarh:oc,ra6,reHucrcqnficn no,rocofi flofJrorqeHH,r 450 nr,r, qro u onpeAerHro ror(c'qHocr,; yc'reHr4eroKc,\Hocr,

ffiilTrtiT:illi,JT;;::?.lffXT*aH,s r{H_ pa roxc,,{ecKoro .encrrux; ,,"u^u[,X=f,o;;X:ili:ffi]

:ilif"XX?#T:Y#iffil*"-;;;o; ;;'"'"""THX# l;:::'ll"f"d;3;:T,Jj;':HH#"Tj#:Ht".',HJ
-ua1'-irc'ta/;t'luar"u"o4.,i.t"yercoKHcreHHofrQopr,,r'ri 

}#r]f,::irl "brAerqer 
B KpoBb H npoAyKrbr II Qa:ur r*er.a-

IlxroxpoMa P450 [Fe3+) c o6pasonauuen 6eprureHr-cy6crpar- Tbrtsarl,c, n,f 
*Oou' npoAyt(Tbl npeBpal{eHHs Mory'r 3axBa-

Horo KoMnIeKca (R-Fe3+l; ::,.:_:l:- rroeKaMH,./IeTKHMH H ApyruMH opraHaMH, a rar()re

ffi d,i4:1 #1 { $"H " :;;?f,: ffi : T :.ilf # ffi 
"" 
;; ;"#."ffi* #iff I;XilTJ ,i,itrJ" i* T:ll*l i 

j
HAloH-sanHcxt'tofi qenu repeHoca rrpu wacr1. naaog- ;;;;#Ji*rcs 

H noBropHo nocrynar'or n neveus funxr*'".3:J;?i:l,i'iill*i#;;,1";;?iil"Tpo'ra bs; 
",, " ;.;;;;H?i:HH.fii::Hffil]ffX,:i;J;

craHoB.rreHHoro Qepr..re'r-cy6crparuoro .";,,r".'.:"X ;;:- iiY#;r:t#r't' 
flo'rxN A ,erKue coAepxar 3H3HMbr Qa: r HrlopoAoM, B pe3vJ'rbrare ver-o o6pasyet." ,*.";;;;J; l',1::,:::::I"' 0co6euHo BerHKa po,rb noqeK, nocKoJ'rbKy B

**e*A::: '. ";;;; ; ;;;;;';;"rH.: 
iI "j"J# ffi',"ffi J fi 1i9ffi ;:: *:,,,H.T ';;1, 

x x ..,'
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ueqHas TKaHb, nJlaqeHTa, Mo3r, KpoBbJ 3HaqHruro;-r;;",
oAHaxo HaJIHqHe 3H3HMOB
rpaH coopMaq u,.t np,4 *Jffffi "i#Jffi Xil;:H^fl:;

IIA-

, . '

*HAXH
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{

UIITbs

s

" @fI:

Orulc.arte"truate

craSll:laupte

npo"f},rilbr
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sinepr$qecfioe.
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I flr"lpo-tl: j

Puc' 7' Cxena peaxqurt nema60nuana xceuo6uomuxoe (Jlonyxuu Io.M. u dp., 1gB4).CoctolHHe o6esrpexueamulefi (ryHxqHu neqeHH 3aBH_ opraHH3M npenaparoB (nprr,.raxuHa, crpeflrorlHAa, ca,,ra3o_cHT or ypoBHq r Hefi AT<D' fJtHKoreHa' KHcJIopoAa' ypoBHe ap- cy'nt0annpn4r,Ha, cy.rrrrlanr-rp u6a3r4tra,QeuaqeraHa, RaKaco-TepHanbHoro AaBneHun, aquAo3a H 4p. Ha I]pot]ecc HaKonJre_ aa) [7]. Moxer partaTr,cs rsxe,rbrfi
iJ:il il ffi f,*, x,.iffi ;T ; T; r ;HJ:#: ; g::: ;; #.;;; 

" 
J; " #' ffi " il:[ i:J "*Tfi :.";; i;,:

neqeHH, cBs3aHHbre c nepeHeceHHbrMH paHee."6or."r"r"- ;;;;;;;; ffi#",?;TfiT",:rff:".:X.ffi1ff;:ffr::,
Ii"T.Hi?:"tJffi;;ru'*o"ttQoprrrarlnra xceno6uoruxo" 

"""""r,-tpor6ourto- " nrnqr.on"nHKr, rHnep6Hn upy6u-
crBeHHbre npenaparbr, ;fti.il*"111;fffi]f,:"" """0- HeMam, renarocnreHor"rera;rnro [B].
HocrbArrsAereficreHeruqecxr.,MH3H3aMon"rr"r;tJ"flX'; ,",":?:Tl?;ilJ.iI:il"HTt: ffi;;r;:T:il:ffil;-ffi3illffiff'Jffi?ffi1: ffi::;X1ilf Qepr"reu- '; ; .;;;; npHeMa HM HeKorophrx MeAHKaMeH.r.on (@erra-
xce'o6uorrros. Hs-sa HeAocraroqHon 

"*,"u,o.,"ulT#:T ffi;;'":r#"l1XT:HffiT'J?Tr:,il:;;*;^Xk;lcyrcrB,'6no.paHcgopnupyrorqux rfepMeHroB 1v4orrc, .r._ ;;;:';;;;;""cKx npoflBnsKlur,ec, cHHrouHocrbro, o,brr-
;:""#"J3ffiTffiffiil;l,j:l';.x?; ;"'.'#J#ix: f*#,::1" uel, rTt Hexorops,e xceuo6aorar<u , ,"*,p.
B opraHu3M neKapcrBa Mofvr Bbr3Ba'rb rexerroe orpaBrre- raHrr3Me "".01!t;;l;fj#ili:J::;ffi:HXff;JJ;nue [2]' fesernqecrH o6yc'roueuHatt HeAocraror{Hocrb aqe- pa3pyueHHr r.,HaKTkBHpyror-qHx QepveHroa.ru'rrpaHcQepa3bl' yqacrByloqeii n 6roT panc0opr''raqr,u no- Bo;ruruuHc'no JreKapcrBeHHbrx lrpenaparots notsbr[Ja-cpeAcrBoM al{erHnHpoBaHAtr pflAa JIeKapcr' (napaqerar'lo'Ta, }or HHTeHchBHocrr turera6oauqecK},x npoqeccoB B opfaHH3-cy'ruQa4rat'resuHa' anpeccHHa ' gua$euutrcynoqon"l, ro*"t 

"" 
;;;p;;;;"oM, aKrHBar{HH seprrreHron MuKpocoMarrbHbrx

""".'fiiilJili;,';:T'#:Xli:Jl'r"*",,,"MHArrblMH IT:"::ffiT"s rQepueHro-"ffi,,pon; [18]. K uuru orHo-
rpenaparaMH Bo3HHKar0r rorrHora, pnora, c,ra60crb, Mer- 6ap6rrra"rr, -#;"j:r;rr}TTrj::Sllirffi:,jiff"lo":il,revorao6rHerurHs' IIHaH03' nos6yx4eHrne, 

'tonopornoa 
ao- ruenporau], npor,BocyAopoxlrbre [4ra$eHuH, reKcaMHAr-rr,c1'otlHI4e' x(enryxa' arpaHyJlol{l'lro3, ocrpan no""u""" n"- tp"".t""1, aHTHrHcraMHHHrre fguve4po"rr, AHMeHrprAp].J_

ff::iil;il"T"; 
t"XlTf;;t" HeAocraroqHocrb Kararra3r,r, HarJ; aHa,rsre'r uxu (6yra4uou), Hero.ropure :Quprrsre vac-

Baer pa3BHrHe,o*.,u".,1x'"'J"fiffiT,""Tff#i:;:fiT ffJffiJJl,t"Ji#ii;itH*#x:n:lU;:;'*;r",1i#;:i;;J'y"il.";"TilJrffi:;'"'"Xf,*t ';;;il;;;;' nocneAHHx, vMeHblxa', HX KoHr{eHrparr'}o B
Hbrx cpeAcrB urpaer t-6-0{rl yvacruyro'1* 

" o".o,riliil- 
*""J;llXXllasuocna6nsrtsrfQer<r uxpeilcrnunlT).

ill,HHHl".,T#i"".i::T;1ffi:Xn";H.*j::::,::": l::-""_:".,o;li;lliiiliffi;Tl1?illii};,XT._j,ill;
"-j.::::*:":::::^::::*" 

p'IAa nocrvn'""" " ;;;;;;;;ffi:';1il";"Jffi1:::ffi:""";:1i,;;:

S {ctrngg'rptt1

*Y*" ttrrrp-"1-50
4

s

HrO

Feaxullunng

efiocooHHe

nporre?illsrlHLIe
rreraSonlnu

xceno6aornxaMH, HMeer KJlloqeBoe 3HaqeHfie a pa3ul.r.HH
ToJrofrrlecKrx npoueccon n erNx opraHax l7l.

Atrmpruu*
rrera6o.:grur
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(puc.2). 94Vo tpuugrofi goslr rpancQopvupyerce B re-naTor{HTe B HeaxTHBHbre coeAHHeHAs rryTeM rJtroKypo-
HOaOfr H Cy,rsQarHoli KoH'brcraqgH, 4o/o _ e fe[aTor{HTax
MHKpocoMaJlbHbrMr.t oKcuAa3aMH rlHToxpoMa p4S0 B npo_
u exyrou Hsr fr BbrcoxoaKTHBHt rfi noreHquaJ,rbH o l.enaro_ToKcH.rHr,rfi r"rera6or ar N_aqerun-p-6eH3oxl,tHoHeMHH,
BTopr4rrHo KoH.btofHpyeMbti c BoccTaHOBJleHHbtM fnyTa_
THoHoM, c o6pa3oBaHueM HeaKTHRHbrx AepHBaroB Mep_
KanrypHHa, BF,rAerseMbrx c N.ro.{ofr , flpn orHocareJr bHoM

uau a6coanrHOr,.r 4e$uqurc fJ,ryTaTHoHa 
""r"r-;;; ;;Kpo3 te[arorla'ros. I,ls BhrrrreH3.rlo)KeHHofo cneAyer, qro

cH cr e M a rn lo Kyp o H o _ lr cy,r s Q o x o H.!, ro r H p o B a H H I 6 ur cr_ p crHacbnqaercn, Cncrepta AeroKcuKaqHH MHKpocoMaJIbrtbr\
oKcHAa3 rrl.rroxpoMa p45 0 oxasr,r eaercl oq err b 3al.pyxe H _

uofr.3ro oueHs 6urcrpo HCTorqaLrr 3anacbt rJry.farHoHa.
flpovexyrovHr,lfi uera 6o,rHT Ha KarrJt H Ba ercn, cur3br B a-ercq c IJI.tronJ'la3MarHrJect(rrMH 6e,rxaul, Bt,t3bttsaF He_
Kpo3 reflaror{rra [13].

I
t Toxc wq ec K lts ,ltnlu {orpa*,n e H },l er n ilr$Jl$ },}trl

nf 3t e H fi , &Jt r{}r(}$ rr:}M. ti ltjly tr I []rrt rfru;:ue nr*n,
r'{}Jrofisr| Hc) * perxo$ l,{}M$ }teH H*

,
**-*-**l
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Puc, 2. CxeJfla ]4ema6onusma napaqems.Drorta e opzanusne [6].
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Paccuorpulr rIpHMep .l.oKcHr{ecKoro 
noBpexAeHr4s [eqe-Hu npH orpanrreHan rrerbrpexxnopucrbrM yuepoAoru (CCI4J.

Mo4e,rapyevsre c Hcnorb3oBanHerur CC14 rnanaprranrrr"n",u
nopaxeHHfl netreHH no 6HoxaMH.recKHM H3MeHeHralrrl n r,ropQo-
r'r orrlvecKuM xapaKrepucruKaM Aocf aroqHo 6nuzxu K ocrpblM
rroparxeHHflM tter{eHH pasluvuofi 3THorofHH y qeJIoBeKa.

B uexaHnsMe p,eficraun CCl4 Ha rueu6paHrr *ruqrroo
oAHHM H3 BeAy[(HX MOMeHTOB 

'rBJIseTcs 
aKTABaTIHT{ IIpoqec-cos Il0l. B arofi csgsH H3yqeHHe 6!rororu.{ecxax a<f(rexron

CCl4 r.rcnoalsyercn B HccreAoBaHHflx MoneKyrrpHola naroJro_
n4H K.neTorlHbrx ruer.a6paH [14], vro Nr"reer o6qe6H0rorHee-
cKoe 3HaqeHue. flpa vrera6o",rasrrre CCl4 ts 3H.qonra3Ma1.1tr1e_
cKoM peraxynyMe renarol(HToB rroA 4eficrnnelr Qeprrreurouct{cTeMbt MHKpocoMaJrbHOfo oKHCJlet{Hfl, ts ToM qHcJIe qH_
ToxpoMa P45 0, o6pa:yrorcl cno6o4Hsre paAfi Kar br, oKHcJ,ln ro_que MHKpocoMaJrbHbre rrHrlHALr, vro H o6yc,ron,lHBaeT feila-roroKcuqecKlri a<f Qexr CCI  (pnc. 3l [9].

#

Cel{ .--*
,*fxLrlpe.ffiilOpHfiIlr'l

yrrrftr'oA

ccl] * ccL3

{r
cBJffiemarute
cJrHru,*loH

a\
*nr-\

TOKgl.{st0cI,b
Puc, 3. Mexauu3Jvt ntoKcurtecxoeo d efi cmeu.n mernpaxrlopJrtemaHa,

rIsJlelil,r$"t$f
CIHItcryel{re

Ju-.IrIr"u[0tr

j

tf
XOKqI{Ll}{OCII}

e8f,lbB&}fi{e
c SeuK0r{

"t'

Herpos renarorlHToB npu orpaBJreH nu CClq npoHcxo_
AHT BcJ'reAcrBHe HapyueHur rlepveHrHr,rx cucreM 3HAo_
[Jra3 MaruqecKoro perr,tr{yJryrlra, ts 4pyrux cJr5ruarjx Ancrpo-
QHuecrae H3MeHeHa, renaror{HToB rrpu nos4eficr Bun CCl4,
aJIJTHJIOBOfO ctrHpTa car3aHbt c ycHJleHHeM nepeoKHCJreHug
HeHacbrrtleHHbrx xrrpHbrx KHcJror ruer,,t6paHur,rx .lranH4os 

| 13],HHaqraaqun qenxofi peaKrlHH IIO,rl cno6o4Hr,rMH paAur(alraMH
rrpH B oAHT K crpyr{TypHoli u QyHxrla oHa.n suofi n epecr.pol.rxe
6uo,rorH.lecrux ueu6paH KoMnoHeHTots renaroIIHToB, notsbr-ueHHlo xx [poHHr]aeMOCTU Aill HOHOB C [ocneny]or4HM pa-so6qeHueu oKncJruTe,,rbHbrx qenefi, no"p"*g""""M 

Oep_MEHTATI.IBHbIX CHCTEM I
renaroq,roBno,"oo,,'J"J,XXrlffi 'JffiJffiTi"l"tj
4pui, "rrr-rsocorrr, MHKpocoM, nsrcro6ox4eHun axranHux Qopr.l3lr3HMoB, pacnaAy 6eaxoa c nocneAyrou{efi ru6e,ruro KrerKH.
CCl4 qB,rqercq cHcreMHbrM flAoM u, noMHMo renarororcHrie-
cKoro AericrBHn, Bt 13brBaer QyHr<qHoHa.nrHbre H3MeHeHhq Buefi rpo@nasHux,refi xoqurax [1 2].

llpH nuroxcara4uu CCl4 
"o,r"r"uo H3MeHeHHe aKTHts_HocrH MHeJ'lonepoKcHAa3L,r 

.u xucloil QocQarasr,l n Hefirpo_
SHaax. IIocxo.nbKy Kxcraq QocQarara, ro"tfr" ro*"r"ry"r_
cs B JrH3OCOMax, tBlt.seTcrr 

'AHUM 
H3 ruraBHbrx KoMnoH.HTOB

lt.torqH o fi 6axrepu qu4H oli cNct.eur,r H efr rpo Qu;r on, ee aKTH B_
H ocrb xapaKTepH3yer coc.l.olHHe npoqecca Qaroqrarosa. flpa
HHToKcHKaTIEH CC14 cHuxaercs aKTHBHocrb Mrer,IorrepoKcH_
Aa3br, IJTO CB.g3blBaloT c l

M e Hra np H o".0, "r," u u XTHff T [?,|.'.? Tlil'li :-sa [7j. O4HoepeMeHHo npu no:4eficrtsHn Ha opraHusr,.r CCl4IJospacraer aKTt.rBHocrb xucaofi QocQarasrr, 
"ro 

a"14urur"_crByer o cruMynupyrou{eM Blt4flHvru ToKcHHa Ha QyHrrluo_HaJ'tbHoe cocrosHHe Hefr rpoSulon [1 2].
Bos4efr crnue MHotHx rc"Ho6rorrrxoB, He conpoBox4aro_

u{eecr Hapyueuaerrl QyHxrlr.ru H sa6oresaHr4eM fleqeHfi, Mo_xeT Bbt3brBaTb aAarrTaqHoHHbre asMeHeHHr{ opfaHa, cpeAH

Koropbrx uan6o.nee H3BecrHhr runannn.,,,n --^
n.'ra3MarHqecK"o ."rr,':::iT";i:":;:;::ffiT"";ff;
BbrpaxeHHbrM14 pa3rust4gu? B pa3Mepe rrAep, ferraToqHTLr
c nByMr uau 6oaee flApa|r'u, r-lHorAa rfiraHTcKr4e ngpa 1171.BoslroxHo yneJIHrreHHe B renaroqHTax Ko,,lHHecrBa JrHn oOyc_
r{HHHblx 3epeH, COOTBeTCTBy}otqHx BTOpHT{HbrM J]H3OCOMaM, il"faKXe noqBIeHfie nHrM(
rrJreHr4fl MeAu. 

3HTHblx fpaHyJI feMocHAepHHa H cKo-

KceHo6rlorHxa, Bbr3btBaIo I4He flopa)Ket{He rleqeHIr, noA_pa3Aeraforcrr Ha ucrHHHbre (o6;rurarHrre) H uAloct4lr<pa_
THqecKHe fnotpex4aroulHe neqeHb nvtxb y r{yBcrtsHTerb-
Hbtx uHlluBuAon) [17]. H4HoolHxpar.rr..*ru noup.*4unn"
ueqeHH Mofyr conpoBoxAarbc.a auxopagxoit, KpanuBrrH_qeri, .nnr"rQa4esonarueri, cosr.rHoQHrneil, rrn,6uqrro.,ur.
flpa nos4efi crsHlr o6rlrfarHbrx renaroroKcHKaHToB n opaxe-
HHe neqeHH, cTeneHb r(oTopofo 3aBICHT OT BerHqHl{}rr npH-Hrrofi Ao:tbr, Hacryrraer y 3HaqH.feJrbHoro rljcJra tmrl (11tt*t
JIeKapcTBeHHbrx cpeAcTB 6otee 7Vo), [7]. Mexay rrocrynJrc_
HHeM TOKCHrtecK0l-o afeHTa H noBpexAeHH", na""n" ,,trru"u_
AHT orHocHTe,rbHo KoporKHii neprao4.,{;tl renaro.roKcHHorJ
IIAHOCHHKpa3HH XapaKTepHO nopaxeHue IIeqeHH JtHlxb y He_6o.nr,ruofi rrac'r'H,,rHrl, HeB03MoxHocrr, BocnpoH3tse/{eH Hl Iro_pa)+{eHHH neqeHH y 3KcnepHMeHTaJrbHr,rx xHr:}oTHbrx, cl.elleHr,[opaxeHHr He 3aBHCHT OT AO36l r_enaToToKcHHa, Me)+{Ay ts03-
.qeHCTBHeM H pa3BHTHeM nopax(eHlrq neqeHH g 60rt,urHHcree
cJlyqaeB nlloxoAHT [poAoJ,r)l{HTeJu,HOe BpeM.q, B cJryqae no_B'topHofo no:4efi c'ruur na6;trc4aerca loBbrlreHHall peaKqrlrr,
HepeAKH nporBneHHr anJrepr+H (xpananHuqa, rkxopaAKa,
sosuHoQuruR H Ap.) [1].

CpegN o6.tanarubrx r
u.r e crB a u, u ux' 

",u 
u o,, rilfi il:::':lil "-ij*ffi :i ff -

ToroKclr{ecKoro] 4eficrnul Ha fenarotluTbr I,r HX opraHe,trbr
H onocpeAoBaHHoro 4eiicrnn n [11. I4guocuu*prrru"rnr. ."_naroroKcHKaHTbl noApa3Ae-rr.rrlor Ha BerqecrBa, oKa3brtsan,-
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u{He noBpexAarouree AericrB'e B pe3ynbrare ceHc,t'uJru3a_ ulHX r{ceHo6uor,Ku, a napuHanbH;; rarr"nr. KHci,ropoAa ts
quu [a'r-lepraH], n Ha ocHone HHAUBHAyan,'Ho r,r3MeHeHHo.o KpoB, cHHycoHAa MHHHMaJTbHOe.rqera 6or asL{a. B renat'oro xcltq ecKo M geticrnul
noBpexralou{Hr,,ru eQQexraru' MaKpoMo.re*r'"T;ri;i"J": 

", ;flXt;'"ri 
Qopr"rofi narorrorHqecK'X H3MeHeHHfi n neqe-

ra6o;ruron, 
'','rslou.r'xc' MourHbrMH 

^n* nipy.r1 ML4, apu_ ,"*"r";t;;r:.;;t:;r;{";_iri_,:";:..#JJ."_.#";T;::rrHpyloqaMH HnH auerunHpyIoII{HMH 
"aa"r"rr, accol{Hr.rpy_ HHq Mr,l_[rb.s{a, 3TaHo.rr, pn<}arunnH, a_uaQru,ltzsoqnanarercr HecKoJ'rbKO MexaHn3MOn: o6pa:oaaHHe KoBareHTHbrx a ap. [15j. Xo.necras no 3THo",,0frcB'qsefr aKr'sHux tr'eta6olnros c 6erxa'rn r,rer'r6pau rena- pora"-r, Ha BHyrpHnerreHo"#;t-t;tt"::ll#K#i.ToIIHT'B' conpotsox(Aaloqeecq AeHarypaqlrefi srHx 6e'lxon; bnytftn""aro.{Huri xorecra3, B 3aBri',Mocrl.r orypoBHJ*o-AerpaAall,'I ueu6paHHltx nr4rruAoB tscJIeAcrtsue reHepar{HH BpexAeHHr, rrroxer 6rrrr x.naccu<przrlHpoBaH Ha rJHyrpHAonb-aKTHBHbrx Qopr'r xac'nopoAa' aKTHBaLIHH cno6o4uopa4urarr- xonufi (renaroqenJrrcJrrpHb'i, rerrarorau aauxynapnt;fr) u

HOfo o*Hc,rreHuq JrAfr.lAoB, npHBOAsUIaq K noBpexAeH'ro 
""*4.r"*u"o*i fnporoxouuliJ.uelt6paH renarouEToB; HapyueHHe KaJIbqHeBofo roMeocra- BHyrpu4oarxorrrti xorecra3 Bbr3brBaercq HeAocra-3a' aKTxBHpyrcu.ee ul'tronlT,qecKl'te Qepr''renru; o6pasoaa- tnrnnfi cexpequefi xerqn KJ,rerr{aMH neqerJn h xer,rrrHbr-

ffi;::"":",ilut'rxrcnxsefi 
c cy6c.paror'r; HapyueHHe Hy- Ma Kar{arrbrlaMu H3-3a nonpeN4eHHrr KrreroqHbrx opraHeJrJr.

H sHAonJra3Matr"aa*,"o0"* 
KJIeroK; Ae3arpefaqH'q pn6ocotut Mex4o-nrronslfi xo,tecras cBq3aH c

H H 3 M o B e 
" 

o, 
" 

u p.u" *ii ?,:#ilJ#J ; ff .:ffH:T,X: Jfi :. x;li x **: r r*::*h*i',,"i: il#y#I,.:;QopuauponaHHn]; 6aox HJIH 3aAepxKa BbIAe'[eHr,r r.r3 rena- xo^rr, ns6uparenbHo Hapyua]or MexaHH3Mbr 3*cKperl'H xerr-'ouHTots 
ecrecrBeHHblx uera6o;luroe [17]' qH H yrHeramr 3axBar relarou,TaMH H3 nJrasMbr KpoBH Be-onocpegouauHoe renaroroxctqccKoe 4eftcrnue nporB- ulecrB, noAJrexau{Hx BbrBeAeHHro.ngerct npH nepBHqHoM nopaxeHHH ApyrHx opraHoB I't cl..r- B natoleHese BHyrpH[eqeHoqHoro xoJ,Iecra3a I]axHyr{JilL1::;X;#J;xlxffi:T'l*::l;lrl",TIi"J:* il:,",#j;* 

HapvueHHe oyrrxunn 6asora.repa,r.Hon, cnHyc..
H3yqeHHbrM MexaHH3MoM renaro'.oK'..rro.r, ,#o"1';;;_ :::::::.'.t:^" 

KaHa''IHKy'rrpHofi r'rer'r6paH. cHax<aercn rexyvecr.u

I#T:H'#,*:n:;n5i:{;"*:t"1tf,Tfl ;,h+ffi :"r"r?Tiln::"iffi#'"#,iff *;i:*:i*:
MvHHoe roBpe)KAeHHe' hH4vxqar 

".'6p"'noo-gepueuron, ;;,; ;;il"J'd""T;ilJflffiLff;il;Xffi;i.;;B qacrHocr,' Il,ToxpoMa P450, r'aoxer npHBecrlr x o6pasona- no"pan iraq"ny 4eficre um KaK Toxcu.rHbrx, .raK r notsbrreH-#:J#: ffi|": i::ilffi:f#J,#:fr; BosMoxHo, "";;-il;"-" HopMarbHbrxxeJ,rqHbrx KHC,ror, Koropb,e Bbr3br_

" " _;ffi"J#:*:: *i;*:f# {:...:.,.*: g*rjfi #*::-*dJillffi *"*:TJ:};;:
qecKue nopaxeH,r neqeH,, orr,,{aiou{neca no npeo6aa4a_ ,"*r;ilft:J;ffliX:;jfl",rolr{eMy xapaKrepy voprpo,rornvecKHx LtgMeHeHu- :::1:^.:_:ii-toKcHKaHrbr Bbr3brBarcr cMeuaHHyHr

;i;."iffffxTJffi""'" B ne'eHH, o,',,",*,l*,ffi l#t"lrTffi':;;'J"#x#:ffiil'ffi:J"#*#:;.'i:
rHnoB: q,roro*.r"".*tareHroB' 

orHoctr K oAHoMy H3 AByx Pasnl-rqHrre soprur,r'""*oo.;.;;;;;rIHroB H xo,rrecra3a conpo-
ro30M, KaH*eoo.""u.o,l1"-rnfooffiTff:.,i''Ji:"il;ffix ::ffifJn'_Hfil**:nfrr;;li:il*:#hffi,
;:Tl'.l"TJT. 

H xenqeBblBe AeHHn' yc'rreHlie npoHHIIa- noB [18]. Hepegxori sopvofi ocrpofi eocnaa'rerbHofi pcaKrrr.iH
KpoBopcHHoK 3nrrurn"'t"oo"u{Hx 

KaHaJ'loB' 4nc$yHxqan r"*r- 
"" "or4aiiatute ro*cr4qecKoro areHTa ,B,rlserce o6pa:onaHre

llaroaorrz.recrcra ,,*t'""otx 
xo4on] [7]' rpaHy"IeM (a'l,nonypnuo.rI, xap6auasenu H,u3oHHa3HAHlrpJ 

t191.cnno44encrua",*,,,j:."J#:ffiJ;:TtJi116i,T; 
"o"l,lilili""f[,:X;::],*l#m*ru1#AByxrllnoB:q'ToroKcHqecrue(npoan"narcTcsHeKpo3oM,crea- 
napeHx,Mr,r or ueHTpaJ,rbHblx BeH K ,.opra"[bHbrM TpaKTaMliliX;iiiffilTHXJ]H xo'ecraruqecxne (HapvnreHHn ce- HnH MocroBHAxuri Hexpo:) H BeHooKKrrosasHori 6,,resHs

creHKH xerqeBbrBonq-{fr:{tiHff"".Xt","l}ffiffi: lilX1i""J,Ttm;j:m**;X-r""'no np"'u,',u.' n.-
cHHoK 3nHre,rrHrr xerrqHhrx xoAonJ. l,,ran'r,rr.r' ruflaM', oc'pofo pon or 1 ur.r 4o 4 crv) [18]. *oonr.,".*rJu*fffiJl.J.riili-rrHTOTOKCHqccKofo nopa)KeHHg neqeHH .rlB,'Irrorc, 4ncrposa- *"""" n"""n, MOfyr pa3BHBarbcs KqecK'e [3MeHeHHt' HeKpo3 H crearo3, Korophle MoryT Bcrpe- lopaxeHHr neqeHH renaroroKc,q".#"f:i;i:;;t:::::
;ilHt"dtrT"H#;:"- 

xou6uHaq'ar H BbI3I'IBar' co- xo Han6oree.{acro - rrp, rpoAorrx,renbHoM HJ,rH noBropHoM
H3MeHeHuq '".r' "0"""il1::';.:'1ffi"fiT:r"{i'ii: ;ffffiilH:n*:fn"-,ffik;*X1.'ffillilXnpocrpaHfiT'Crr Ha BcFo AOnbKy urIH'toJIbKo Ha orAeJrbHbre ee Hsri renarur

;XT',*:lLT#..",:ffX*"o"r 
pa3BHrr{e 6erroeo}i A,crpo- -;;;;;;-."1::ffiT#Jffiffi f;'JJ# il:i:; lil,

'cHoBe 
Koropon reNnr ""#";xx#::i"::^ffff"T:*:1,: ;ilr#:ffix"JTTr#:T*r*::m:::,":,"J,.J;'recxux 6e'txon' Hexpo: rerlarol-l'ToB, ut'tssaHHbtl sos,er?- .tpy*-"ypnir" noBpexAeHE, MoJreKyJ,r /rHli [1g]. cpe4u ony-;::;;"-:tJ""'##?o"l;oou"'uto 

Koary'rqqHoHHstfi, no 'iroxa- *or""o,* sa6o,renaH14fi reqeHH, Bbr3Bar{Hbrx Bo3AeLicr'keM

;:i:ffi il,*t1g1il.'X,{#it":1y:ii1.r\fu!:fi :ilr;#"1**r*"*:*m:ruri,,,i.JT,:X:
roKcrrHr., r.rA,,ocHHKpa3H, -1ffi0;::Tr",X:',#::,1;ffi"; llliiiXli,llce 

nepeq'icreH";;;;;;;;,".,qecKHe 
Qaxr op,.r,

."';ff fi H[ffi i:ilT:ff "!:';ff Xlffi:;*tff iJlTa:;;;;;;#:'i'"#ffi#*"ffi{ft .;#g::::,.,,
y-?1 -:lf953l_ KoHqeHTparlHr depr,resro". Mera 6n r,,,,,,^,,,^ 'Jffi.-iffi;:
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Ar.rqr.tHcKoi HayKH U IIpaKTHKH B CBrr3H C MHofoo6pa3ueM
3THO,or'qec*Hx 0ar(TopoB noBpexAeHHq fleqeHor{HO'O Me_Ta6ojrH3Ma, pa3JrHr{Hr,lMH
IIHH neqeHlz, u roM .r'c,r 

MexaHI43MaMX HapyueHHt OJ/HI(-

B o 3 p a cr H br M H,, 
" 

u r." * 
" 
l,',';i TJJ;' X" i":';ffi ;:n,n:cHHoB H MeAHKaMeHTon, c pasHoo6pa3HbtM' *r"r""a,,*"_MH npof BJleHuflMLl, UMT"il.rpyrou{ar{a pa3nHqHbre ocrpble HxpoHHqecKHe sa6oJresaut

gy.rur',rrrnaHrH"'"0*,;;;".i#il;JJrl,ii,X,il"ffiX#":if ;3Kc'lpeHHbrx Jre.{e6Fr srx lreponptarn fi
"IIurepa.rypa
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MO.flExy/tflpHbtE MEXAHh3Mbt TOXCHT{ECKt4x
nopA)t{EHX lz nEqEHU (o53Op nhrEpATypbt)

KVrMaHoBa M.V, Touny,raroea ,rl.V, lzlHonroea O.XITpoauanusupoeouar dauuate nu."po^ypri'o' njoKCLtLte_cKux nopaiceHufrx neqeHu, .turemu6o",1us,Me oiuro6uu,rr*oo,
ux porlu B @opJ,lupolaHuu nopaxeuufi neLteHu. Cdenau eateod,
'1mo ueduxaueHmo3Hbte
npedcmoetnn^,;;,:;;;yi"T;:81::;;T"::I::,::"Y.:;;'_",'',',
npaKmuKu a caflsu c uuoeoo6pasLre.r4 3tnuorloauqecKux q)aKmo_poe noepewdeHufr neqeH(
.^4exaHu3.t4a"L.turrrn*"rr;';;:-;,:r*:"!,:;i:ir";r:"ff ii,:;":::
H e m uq e cKIt o 6y cn o ea e u u atju u e o s p a c m H b r-L,t u, s a a u crr ul u Jvr u o tndosut zenomomponHbrx moKcuHoe u ueduxaueumoB, L. pa3Ho_o6paeuatau KrlUH Uqec Ku_14

r) a s rr u Lr H tr t e o c m p b rc, _,, ":,,::: : :: ilx# ! ;,,Ii,T,! i! i,ii i,i lHw4anulue uuozda SyLtuuttHaHmHbre eoput t melreHua, mpe6y_nqu e npoe edeHufl gKctnpeHH btx rt e\ e6 u b'tx u 
"p 

orpur m ui.K.nnveeue caoea : xceu o6u omu Ku,,n o*ruiJrtri,i' re n a n u nij
a um u o xcu d a um Ho e o Ku cJ,t eH u e, n ep e Kuc Ho e o Ku ca eu tr e a u ttu d o e.
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