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BJIUSlHUe CMeCeH aMcI>UcI>UJIhHhIX COe .lUIHeHUH U cl>epMe HT HhIX 
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Kntoueeue cnoea: aenoaorennue nOBepxHocTHo-aKTHBHbIe sem ecr sa , cPepMeHTbI nanassr, 
BOJlOKHI1CTble nOJlYcPa6pH KaTbI, o6eCCMOJlHBaHHe, uenmonosa. 

AH H OT a uuSJ 

Ilpencr aanea u peaynsr ar sr IfCCJlellOBaHI1H BJlI1HHIfH aeaonorena u x nAB (HnA B), KOMMep1.J eCKIfX 

<pepM eHT o B rnm assr If IfX cueceri Ha coziepacanne CMOJl IfCTbIX B p a 3JlH q HbIX BOJlOKHH CTbIX nonydiafipnxarax. 

Il onodpanu o rr r uxsan s n s te 06eCCMOJllfBalOmHe KOMn0 3Hl.l,IfIf, H3 yqeHbl HX aexor opsre KOJlJlOlfllHO-XIfMIf ­

-rec xn e x apaKTepHCTH KH If npasenensi peaynsraru otieccuonnaaiouier o lleH CTBHH BbI6 paHH bIX npenaparos, 
YCTaHOBJleHO, 'ITO c peznr HCCJlellOBaHHblX HHllH BHlly anbHblx HIlA B 6 0JlbllJeH nOBepXHO CTH OH aKTH BHOCTblO 

ofinan acr CIIHTUHon ,l],C-I O. Tlp cnn oaccma CM CCll u ccn cnye vn-rx nem ecrn, ofinanmouine 3tPtPeKToM cnnep ­
r H3M a . Onpezieneno HX BJlHHHHe na OCTaTOYH YIO CMOJl If CTOCTb pa3JlHYHhI X BOJlOKHHCTb l X nOJlyqm6pHKaToB. 

B BCJlCH U C 

CMOn5IHble 3aTpYJlHeHlUI B Te1.JeHHe MHOnIX ner jJBJljJlOTCjJ cyurecrsen a on np06JleMOH 

uenmonosno-Syaaaoroa npOMblwneHHOCTH (IJ,ETI) . OHl-I n pOjJBnjJlOTCjJ necsv a paaaoofipasno H, 

npescne acero, nanfionee jJpKO npn n pOH3BOJlCTBe 6YMar H nOjJBneHHeM cvonauoro co pa H or no­

)J{eHHH Ha ofiopynoaamut , HeCMOTpjJ na cyuiecr ayroume opraaaaannoaxu e MeponpHjJTHH ):lnH 

npenor epauiemia OTJIO)l(eHHH CMonhI , OCHOBHbIM aanfionee 3KOHOMHl.{HbIM, pa):lHKaJIbHblM H TeXHO­

nOr H1.JeCKH npOCTbJM MeTO):lOM 60Pb6bI C HHMH OCTaeTCjJ nsenenne n OBepXHOCTHo-aKTHBHbl X Be­

lUeCTB [1]. 
O):lHaKO B nocneznree BpeMjJ see umpe ncnonsayrorcs 6HoTex HOnOr H1.JeCKl1e npHeMbJ 

B03):leHCTBHjJ na CMOn HCTbJe OTJIO)l(eHHjJ. TIpHMeHeHHe cPepMeHToB non-rae HaCTOJJbKO 3cPcPeKTHBHo, 

1.JTO n03BOJIjJeT OTKa3aTbCjJ OT r pOM03):lKHX TeXHOnOnIH C BbICOKHMH ):laBneHHjJMH H TeMneparypaMI1, 

3aMeHHB HX npocrsnm npoueccawn, oc yuiecranaesn.nm rtpn 'rexrnepar ypax HH)I(e 60-80 DC 11 

HOpMaJIbHOM naancmm. J1x npenn yuiecrso B 3KOnOrH1.JeCKOH fi eaon acnocr n , TonepaHTHOCTI1 K 

ofipafiarsrsaeusn, nosepxnocraa H MaJIOM pacxone [2]. O ):lHaKO cPepMeHTbJ - OTHOCHTenbHO 

ueycrorisa eue BelUeCTBa, xor opsre npn uerinaroupnsr usrx ycnOBHjJX neuar ypnpyrorca H I1HaKTI1 ­

BHPYlOTCjJ. 

B CBH3H C 3THM, uensio ziaaao r o nccncnosanas HBJIjJeTCjJ paspafiorxa OnTHMaJIbHOH KOMno­

3HllHH JlJIjJ ofeccn onaaauns BonOKHHCTbIX nonydiaripaxaron na OCHOBe MHOrocPYHKllMOHaJIbHOro 

xoxm nexca 3H3HM - TIAB, a r aioxe ouea xa 3cPcPeKTHBHoCTH COBMeCTHoro npHMeHeHHjJ cPepMeHToB 

H nOBepXHOCTHo-aKTlIBHbIX BelUeCTB. 

3KCOCpUMCH TaJl h H aSJ q a CTh 

Ami COCTaBJl e HIf ~ 06eCCMOJllfBalO m eH CMeCIf 6blJ1 1f Bhl6pa H hI aeaoa or eaa sre n OBep XH OCTHo- a KT IfBHhl e 

n eutecr s a CHHTaMHll- 5 H CIfHTaHOJl ,[(C- I O, a TaK)J(e KOMMep Y eCKHe <pep MeHTH ble n p enaparu Buzynze 2567 H 

Optinzyze Plus 745 (0 0 0 « E a HM ap K » ). 

Cmrr axnm-S - 3TO CMeCh nOJlH OKClf3TlfJl lfpOBaHHhIX 3 <pHp OB MOH03TaH OJlaMlfllOB CHHTeTlflleCKHX 

)J(HpHblX Kll CJlOT. OCH OBy CHH Ta H OJla ,[(C-l °COCTaBJl ~ eT CM eCb nOJIHOKClf3THJl eHrJlHKOJleBhIX 3<pIfPOB CHHTe­

THqeCKHX n ep BH YHbIX BhICllJHX )J(HpHhIX cnHp TOB. 

B uzy m e 2 5 6 7 - 3TO <pep MeHTHhIH npenapar llJlH 60Ph6hI co CM OJl OH, OCH OBaHHhlH na n aTeHTOBa HHOH 
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Ill . CTa611nhHoH cPopMe rnrnassr. Optimyze Plus 745 HBJUleTCH cPepMeHTHhlM npenaparou, npenaasaas ean u a LlJ1H 

KOHTPQTlH KJleHKHXlJaCTllll" conepscauma acr epaau . 

Ofiecca ona naiouree LleHCTBl1e Bhl6p aHHhIX n pen apar os l13YlJan11 aa paannuastx otipasu ax BOn OKHl1C­

TblX nOJlYcPa6p 11KaToB: cynuparnas x BoHHaH, cyn uparaas Jll1CTBeHHaH UeJJJllOJl03a, eJJOBaH X11Ml1KO­

TepMoM eXaH11'IeCKaH Mac ca (XTMM) - I nternat ional paper CB eTOr Op CK11H UEK; KOMn0311Ul1H n po113BoLlCTBa 

ra3eTHOH 6 y Mam COCTaBOM: 11 .5% XBOHHOH 6eJJeHHoH UeJJJllOn 03hl, 29% TMM, 3% 060POTHhlH 6paK, 

56.5%npeaecn as Macca - OAO "Bonea ". 
Onpenenenne Kpl1T11'IeCKOH KOHu eHTpaU1111 MHUeJJn oo6pa30BaHl1H l1 nOBepXHOCTHOH aKTHBHOCTH 

HH,Ul1Bl1LlYaJJhHhlX HTIAB, a 'raxxce CMeceH l1 KOMn03HUl1H C cPepMeHTaMH onpenensrm TeH3l10Merpl1l leCKl1 

[3]. Onpezienenne n p OBOLlHJll1 n pn 29 3 K B TepMOCTaTl1pyeMoH HlleHKe . 

)J,0311p oBKa He110Hor eHHhlX TIAB 11 cPepM eHToB COCTaBnHJla 1000r 11 500 r s a TOHHy a6COJllOTHO CYXOH 

uenmonoasi COOTBeTCTBeHHO, 'ITO cornacoasr s aerca C 11X peKoMeHLlyeMhlM npousnunena stu paCXOLlOM. 

Conepacaa ne CMOJll1CThlX seuiecrn B BonOKH11CThlX nonydiafi pnxarax LlO 11 n ocn e otipati or x n 06 eCCMO­

JlHBalOlllHMl1 Xl1MHKaTaM11 onpenenarm 3KCTparHpOBaHHeM LlHXJ10p3TaHOM B armapare C OKCJleTa B r es ean e 4 
LJaCOB C nocnen yro unr« asrcyumsaanes, 11 onpenenean eu 3KcTpaKTHBHhlX semecra rpaBl1MerpHlJeCK11M 

:y MeTO,UOM [4]. 

Pe3YJIbT3Tbi II IIX 06cYiKUeHile 

Ooecca onasanae nOBepXHocTHo-aKTHBHhIMH BelUeCTBaMH HBJlHeTC5I CJlO)/(HbIM H MHoro­

cTa.uHHHbl M KOJlJlOH,ll,HO-XHMH4 eCKHM npoueccov. )J,Hcnepmp YJOlUHe H cTa6HJlH3HPYJO lUHe CBOHCT­

sa nAB, OTBeTCTBeHHbl e sa p acTBopHMOCTb CMOJlb I, 3aBHC5IT OT n pnponu n AB, nOBepXHOCTHOH 

aKTHBHOCTH H cnoc0 6 Ho CTH HX K MH u eJlJlo06p aJoBaHHIO [ 5]. TIo nOJl~eHH bIM B patiore H30TepMaM 

nosepx a o cr n o r o HaTH)/(eHHH 6bIJlH onp enen euu Kp HTH4eCKHe KOHueHTpaUHH MHueJlJlo o 6 p aJ o BaHHH 

) (KKM) BhI6paHHblx Hn A B H p ac c -nrr an sr n OBep XHOCTHble aKTHBHOCTH G n o epopM y Jle : 

G = Um.c.... o( - dol de ). 

YCTaHOBJleHO, 4TO n y-nneti MH u eJJJlo 0 6 p aJYJOlUeii cnoc06HOCTb lO H Hatr60JlbIlleH nOBepXHOCT­

HOH aKTHBHOCTblO o tinanaer CHHTaHOJl )J,C - 10 (K K M = 0.0063 % Mac c ., G = 6 0 6 M)J,)/('M/Kr) no 

cpaBHeHHIO C cHHTaMH,ll,OM-5 (K K M = 0.0] 6 Mac c. %, G = 2 7 ] M)J.)J(·M/Kr) . B CB5I3H C 3THM BepOHTHO 

HaH60Jlee 3epepeKTHBHbIM 06eCCMOJlHBalOlUMM ar eHTOM 6 Y,ll,eT CMHTaH OJl )J,C -l O. 
n epCneKTMBHbIM uanpaanea n ev HHTeHcHepMKaUHH p a3JlH'-IHbIX TeXHOJlOrH4 eCKMX npo uecc o s 

51BJIH eTCH npaueneaae n AB B ann e cveceti , KOMnOHeHTbI KOTOpbl X B3aHMHO aKT MBHp YIOT zipyr 
npyra (HBJleHMe CHHep m 3Ma). )J,Jl51 6HHapHblX CMec eH YKa3aH HbIX HTIA B 6blJlM o n p en en en u TaKHe 

)J(e nOKaJ aTeJlM, 4TO M ,ll,Jl51 MH,ll,HBM,ll,y anbHblx Be lUeCTB. 3aBMCMMOCTM KKM M G OT COCTaBa CMeCH 

HnAB n p en cr aan en u n a pHC . l . KaK BM,ll,HO M3 ,ll,aHHblX 3aBMCMMOCTeH, BbI 6paHHble CMeCM 06Jla­

AaIOT KaK aHTarOHHCTH4eCKMM, Ta K M CMHepreTH4 eCKHM 3epepeKTOM . 

HaH60Jl bIllMH CI-IHep r ern4 eCKHH 3ep­
/ , 

, .cPel\! natimonaercs B CMeCH CHHTaMH,ll,-5/ 25 

I ICHHTaHOJl )J,C- ] 0 B n p OueHTHOM COOTHOIlle­ • 
/
! 

20 
20HHH 30 :70, KKM ,ll,aHHOH CMeCM COOTBeTCT­ Isyer 0.0 0 ] 5 % Macc . I 

TIOCKOJlbKY 06eCCMOJlMBaIOlUee ,ll,eHCT­

BHe Ha4 HHacrC5I TOJlbKO nOCJJe n 0 5lBJleHM5I B 

pacrsope MMUeJlJlHpH bl X cTPYKT YP TIAB [ 6 ] , 

YMeHbIlleHHe K KM cn o co ficray er CHH)/(e­

HHIO pacxon a ,ll,0 6 aBJl5leMbIX BelUeCTB, 4TO 

npencraanser mrr epec KaK C TeXHOJlOrM­ +-~---.-----r--~-r-~-,---~---T 0 
20 40 60 80 100 

LJeCKOH, TaK H C 3KOHOMM4 eCKOH T04 eK spe­ CL>lHTaML>l A -5 CL>lHTaHOI1 AC-1 0 
HHH. Ofipauiaer Ha ce6 51 BHMMaHHe B3aHMHa51 

aKTHBaUMH He TOJlbKO no l'vlH u eJlJlo 0 6paJ)'JO­
PIIC. 1. 3aBl1CHMOCTh KKM (1) l1 G (2) OTnponearnoro

IllHM CBOHCTBaM, HO M n o nOBepXHOCTHOH 
COLlep)](aHHH KOMn OHeHTOB CMeCH Cl1HTaMHLla- 5 axrnanocra, 4 TO TaK)J(e KpaHHe B3)J(HO ,ll,Jl 51 

H CHHTaHon a ,n:C- l 0 
YCYlJleHH5I ,ll,Mcn epmpYIOlUMX M cTa6 MJlM3H­
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llo JIH a H H CCJIeUOBaT eJIb CK a H ny6JIHK aUHH Konmma P.A.,)le MbliHUeBa EJO., Kapnos M.A. 11AHnpaHOBllll O.c. 
PYlOlll,HX CBoikTB nAB. TaKHM 06pmoM, ,UaHH a~ CMeCb MO)l(eT 6 bITb pesouennosana KaK OCHOBa 

06eCCM0J1HBalOlll,eH KOM n 0 3HIJ,HH B0J10KHHCTbIX n 0 J1Y<Pa6pHKaToB. 

)l,JJ~ noasnuenas 3<p<peKTHBHOCTH ,UaHHoH KOMn03HIJ,HH B CMeCh 6 hlJ1H nseneau 6H0J10rH­

lIeCKH- aKTHBHhI e aeurecrsa - <pepMeH ThI. TaK KaK <pep M eHT - J1HTIma pacrsopau TOJ1hKO B BO.uHOM 

cpene H He paCTBop HM B )lmpaX, TO peaKIJ,H ~ r Hu p 0J1H3a MO)l( eT H,UTH TOJ1bKO na n OBep XHOCTli 

pasn en a <pa3 nona - MaCJ10. MaKCHManhHO YBeJ1HlIHTb 3TY nOBepXH OCTb nou orator TIAB, xoropue B 

OCHOBHOM p asveuiaior c a na rpaHHIJ,aX pasn ena <pm 6J1aro .uap~ oc06eH HOCTH CTpo eH H~ HX MOJ1eKyn 

[7]. B p e3YJ1hTaTe B03HHKaJOlll,ee CHH)I(eHHe n OBep XHOCTHo r o HaTSI)I(eHH5I p ac r eopos c nocoficrsyer 

HHTeHcH<pHKaIJ,HH J1Hn 0 J1H3a . 3 TH n0J10)l( eHH5I n OJ1YllHJ1H sxcnepnaearansnoe nozrr ae px nen ne B 

aacrosmev HCCJ1e,UOBaHHH 06eCCM0 J1HBaHH~ pa3J1HlIHhlX B0J10KHHCThIX n 0 J1Y<Pa 6 pHKaTOB. 

H a OCHOBaHHH ztanasrx no 1l0BepXH OCTHOMy HaT5I)I(eHHlO HCCJ1e,UoBaHHhIX paCTBopOB, .uJ1~ 

06p a60 TKH B0 J10 KHH CTbIX 1l0J1y<pa6pHK aTOB 6 hIJ1H BbI6p aHhl CHHepreTHlIeCKHe CMeCH HTI A B C 

3H3HMaM H: CMeCh HTIAB+Optimy ze P l u s7 4 5 (70: 3 0 ) H CMeCb HTIAB+ B u z yme 2567 (80:20) . 

B Ta6J1HIJ,e H p HC. 2 rtpaaenenu ,UaHHbJe no CTeneHH 06eCCM0 J1HBaHH5I pmJ1HlIHhJX BOJIOK­

HHCThJX 1l0J1Y<Pa6 pHKaToB BbI6 p aH HbJMH HH,UHBH'uYaJJhHhI MH neuiecraasns H KOMIl0 3HIJ,HOHHhJMll 

COCTaBaM H u a HX OCHOBe . 

Tafinn ua. Crenea s 0 6eCCMOJUlBaHlUI BonOKHHCTbJX nonyrpafipnxaroa 
aMep HepHnbHbI MH c o emIHeHHlI MH H HX CM eClI MH C 3H3HMaMH, % 

Ban o6pa6OTKll C<1>A XBCBeTOrOpC K C<1>A JI llCTBCBeTOrOpCK XTMM 
CllHTaMllLl-5 51 18 33 

CllHTaHOJI )l C-10 32 38 38 
CMeCb HTI AB 56 68 54 

CMeCb HTIA B+ Buzyme 2567 59 35 2 1 
Cv ecs HTI AB+OptimyzePlus 745 63 46 17 

KaK BH.uHO H3 pe3YJ1bTaTOB HCCJ1e,Uo BaHH5I, 80 '- -"'" .__ _ _.. .•. ...• - .•..•_ ..•. 

06eCCMOJIHBalOlll,HH 3<p<peKT Pa3J1HlIHhJX ,U0 6 aBOK 

3aBH CHT B n epBYJO OlIep e,Uh OT BH,Ua .up eBecHo ro 

cupsa, c n o cofia nepepaconor H HaHM eHee 3aBH­

CHT OT TeXH0 J10 rHlIeCKOr O pe)l( HMa n p omaoztcr n a . • Buzvme 2567 

Tlpenaparu <pepMeHTOB OKa3hlBalOT JIYll­ • Optimvzc Plus 745 

wee 06eCCMOJIHBalOlll,ee .ueH CTBHe a a IJ,eJ1J]10JI03Y 

XBOHHhlX nopo n , B OTJIHlIHe OT J1HCTBeHHhJx, lITO 

CB5I3aHO C Pa3JIHlIHOH MOp<POJIOrHeH, KaTIHJI­

JI~ pHO -nopHCTO H CTpYKTYp OH BOJIOKOH H cop 6­ Cc.I'lAXD C.CPAIlHCTO XTMM 
..... ...

KOMn0 3
_ _ ..1 

Hr 
_ _ 

IJ,HOHHOH cnoC0 6 HOCTb lO <pepMeHTa. 
Puc. 2. Crenem, o fieccvonaaaaua BonOKHHCTblXTI PH ,Uei1cTBHH rpepaear a JIHIla3bI n y-nuee 

nonyrpafip n xar o a epepMeHTaMH, %
06eCCMOJIHBaHH e ,UOCTHraeTC5I n p H 06pa6 0 TKe 

KOM n03HTa n o cpaBH eHHIO C IJ,eJIJIIOJI0 30H. 3 TO CB5I3a HO C TeM, lITO cozrepx anm ecs B HeM CMOJIhI H 

)I(Hpbl, n ax o nsrcs n a nOBep XH OCTH BOJIOKHa B OTJIHlIHe OT HaXOM lll,HXC5I BHYTp H CMOJI cyJIh<paTHOH 

H CyJ1h<pHTHOH IJ,eJ1JIIOJ10 3 [ 8 ]. Conepacaum eca B <pep MeHTHo M n penapare rmnasu H 3CTepa3bJ 

cnoC06CTBYIOT r H,Up OJIH3Y )I(HpOB 3KcTpaKTHBHhJX s einecrn IJ,eJ1J1IOJI03bJ H ,UpeBeCHOH MaCChI, a 

TaK)l(e .uHcnep rHp OBaHHIO xneenux 1.I aCTHIJ, npHCYTCTBYJOlll,HX B 060 p OTHOM fipaxe. TaKHM 06pa30M, 

nonysea an e ,UaHHbJe COrJ1aCYlOTC5I C BhIBo.uaM H 0 TOM, lITO n p n <pepMeHTaTHBHOM 06eCCMOJIHBaHHH 

BOJIOKHHCTbIX TIOJIy<pa6p HK aTOB OCHOBHb lM <paKTOpOM, onpenensrouma 3<p<peKTHBHOCTb ,UeHCTBH~ 

nnnaau, ~ B JI ~eTC5I ,UOCTYTIHOCTb CMOJIhl [8]. 
B cnyxa e eJ10 BOH XTMM He Ha6 J1IO,UaeTC5I 51BHOro 06eCCM0 J1H BalOlll,er O .ueHCT BH~ <pepMeHTOB 

J1HTIa3hl, n OCKOJ1hKY n0J1y <pa6 p HKaT c o nepxorr nerion s uro e KOJ1HlIeCTBO )I(HpOB H 06pa3IJ,hl B3~Tbl 

TIOCJ1e o T6eJ1KH. 

KaK H O)l(H,UanOCb , J1yt.llllHM 0 6eCCM0J1HB alOlll,HM .ueH CTBHeM H3 BbJ6paHHbIx nAB 06J1a.uaeT 

CHH TaHOJ1 ,D,C -l 0 , HM elOlll,HH 60J1ee BblCOKYIO nOBepxHocTHYJO aKTHBHo CTh, a TaK)I(e CMeCb HTIAB. 

TI OJ1YlleHH hI e B uacr osuiea pafio re ,UaHHhI e n o 0 6 eCCM0 J1HBaH HlO cyJih<paTHOH J1HCTBeHHoH 

IJ,eJ1J11OJ103bl H XT MM He nO,UTBep )l(,UaIOT nox asanao r o p an ec [8] HHaKTHBHpYlOlll,erO ,UeHcTBH~ 
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aMqHfcPHnbHblX coen HH eHHH na cPepMeHTbI. C OBMecTHo e n p a u exenne aMcPHcPHn bHbIX c oeznmen a f H 

3H3HMOB n 0 3BOn5l eT n OBbI CHTb 0 6 eCCMOn HBa lOI.I.I,) 'lO c n o C06 HOCTb KOMn 0 3HUHH sa C1.IeT xopounrx 
3My n b rHp )'lOI.I.I,HX H cTa6 HnH3Hp )'lOI.I.I,HX CBOHCTB ITAB, a TaK)J(e cPep MeHTaTHBHoro rnnpomtaa. 

3aK JI IO lJ eUUe 

Hccnenoaaunu e B n aHH OH pafior e aM cPHcPHn bHbl e c o en HHeHH5I, cPep MeHTbI H HX KOMn 0 3HUHH, 

n OKa3aBWHe xopoume peaynsraru n o CHH)J(eHHIO CMon HCTOCTH p a3nH1.IHbIX Bon OKH HCTblX norry­
cjJa6pHKaTOB, Mo r YT 6 bITb pexoa ennoaanu n pen n p H5ITH 5IM neconporasnunennoro xoxmnexca B 

xasecr se 0 6 eccM On HBalO I.I.I,Hx areHTOB. 

BbIBOnbl 

I.	 H a OCHOBaHH H H3Y1.IeHH bl x KonnoHnHO-XHMHlIecKHx x ap axrep n cr n x HeHOHoreHHblX aM cPH cPHnb­

HbI X coen HHeHHH (TlAB) H mtn asu/s cr ep as u con epscaumx cPep MeHTbI , o rrp en enenu HX o rrrn ­

ManbH bl e c HH ep r eTH1.IeCKHe KOMn03H UHH. 

2. YCTaHo Bn eH o , 1.ITO KOMM ep1.IeCKH e n penaparu cPep MeH To B OKa3 bIBaIOT ny-nnee ofieccu ormsaro­
I.I.I,ee nencr sue n a c ym.diarnyio uenmon oay XBOHHbIX n opo n no cpaBHeHHIO C n HcTBeHHo H. 

TloKa3aHO, -rr o n ccn en o s an a u e XHMH1.IeCKHe nOBepXHOCTHo- aKTHBHbl e BeI.I.I,eCTBa He OKa3 bIBaIOT 

HHaKTHBHp )'lOI.I.I,er O n eH CTBH 5I n a 3H3HMbI. 
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