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ltb yqe H bT peort o r u-recxne csoncrsa pasoannexxu x 11 yMepeHHo xouueirr pn pouan uux p a cru o p o n cxieceii 
MeTUJIueJIJTlOJI0 3bl C n OJIl1BHlW JIQ:Jop M aM l1)10 M II BOlle 11)1H MeTHJICYJI bQ:JOKCI1)1e. H a6J1lo.n.aJTII o r p n u ar enu­

nue OT KJIOHeHH H B}J3 KOCTH ::>T l1X paCTBopOB 0 1' amnrr usn stx BeJIl1l1I1H , 0 6 YCJIO ll JICH H bi e P 33 H bi M M CXaJHI3­

MOM COJT bBaTaUlH I MaKpOM OJICKy JT 1l0,LJ:oHl1 )1IIMCTilllCYJT bc.POKCl1.!l:OM . Ocu apyx ea a J-J CCOBM CCTlIMOCTb 110­

JI I1M ep OB B 06w, eM p a crn o p rr r ene, npI1BO,LJ:51w,a51 K <j)0 p M l1p OBaH H IO HO BOH CHCTeMbl BO,LJ:Op O)1HbTX CB513c tt H 

nepecr poit xe CTP YKTy p HOH opramraau jut paCTBop OB. 

B HaC1'O}\ LUCe l.IpCM H n o asnue n n sni l1H Te pC C BbI­ 31'01' n o nun e p KaK OCB Olla M 51 n OJIY'-!CH I1}J JI CKa p ­

3blDaI OT ca~IOaCCOIlI1 I1POIl311H sre nOJII1Mep H ble CI1­ C1'Be H HblX n p e n ap aros HC MCHCC urrrep e cen , ' (e M
 

creu sr aa OCHOl3e npnponu ux 1I0JII1MepOB , xor ops ie nan.
 
HWl)[J0 1'CH 3KOJIO r l1' l eCKM 6e3 Bp eLJ,H bI M M 11 6 110J],e rpa ­
 B 3 a Bl1CHMOCT I1 0 1' CTe n e HH 3 a M e llleH H H 11 c rr o c o ­
nl1pye ~ 1 bl r. Hl l l.l- K r a x j : I non nsrepau OTII OCHTC51 130­ 6 a n OJTY'l e H IHl M U MO)[( eT p a C1'BO pHTbC5I B none 11 B 
nopacr sopu xu.te lIP 0 I13 l30LJ,Hbl C UCJIJI IOJI0 3bl : M CTHJI ­ n p y r n x paCTB Op l1TeJI 5IX, u a n p a v c p B l30LJ,H OM paC1'130­
ueJIJI IOJI0 3a (M U) , HaTpH e BCl5I COJII> K a p 6 0 KCH Men fJI ­ pe l UCJI04Ctl , .ll M C O , D,MM , XJIOPO<!>OPMC 11a UCTO­
u eJTJI IOJl0 3 hl H P 51LJ, n p yrn x 3 cjm p o B [21 . M U W l1p OK O H C [5, 6J. B l30LJ,C M LJ, p aC1'BOp 5Ie1'C5I npn oxnaxne ­
I1CnOJIb3yeTC5I B Ka tl CCT BC 3aryc Tl1TCJI51 l3 n e drr e- M r a­ H I1I1, a n p n n a rpe a a n n u c e BOLJ,HOr O pacrsopa o 6 pa ­
sonotisma iotueii OTpaCJI H , B Te KCH lJl bHOH , 6 y I :1)K­ 3yCTCH cPI13H lfCCKI1H 1'Cp M Oo 6 p a T I1Mbl ii r em.. B 
HOlt , n HLUe BOH H <!>a p M a UCIlT H 4 CCKOH n p o vsnune u­ a lI p OTOH H hl X paCT BOpI1 TeJI51 X, 1'a K l1X KaK D,MAA 11 
HOC1'I1, CTPOlfTCJIb IlOJ:i H IIJ],yCTp H l1 . .llM C O , M U pac TBOpHCTC5I u p n HarpCIl 3J1l1 I1, II n p n 

OXJImKn e lHlH p a c r n opa 1'a lOKC 06pc13yCTCH repsrooti­Cn H1'CTI14 CCKHC nOJIM- N - BI1I lHJI<popMa M I1,lJ.h l 
parn LblH rens, OLJ,lIaKO e r o CBOHc 1'Ba OTJI I14 a IOTC5I 0'1' (n B<I>A) n p eLJ,C1'3BJI 5IlO1' 3Ha4 11TeJI bH bJl1 11H1'e peC B 
CBOHCTD ren a 1.I BOnH OM p a c r s o p e [7, 8]. Y CJIOBI1 S1

OTHOLUCH IHI Wl1p OKOr O lIP I1M CH CH l15I HX B 6 M0 1'CXH O­
p aC TB OpeH IU I M U ll BOLJ, C 11 D,M AA OTpa)[(aIOT p a s­

JTOrHH , MCJ],H U H HC 11 u p y r n x 0 6J IaC1'SIX H ay KH 11 rex­
JIl1QI1 5I B MeXaH ~13M3X COJI bBa1'a U~Il1 M a K pOMOJICKy JI 

HlIKH r3] . nOJI I1-N -lHf HI1JIl1H PPOJIlI LJ,OH (n Bn ) l1C­
n OJI H M Cp a 11 0 6 pa30 Ba H I111 cj)l1 3 W leCKHx 1'CPMoo6 ­

n OJl h3YIOT n p u n p 0 I13 BOLJ,C1'Be 1'a 6 JIe1'0 4 H hIX JICKa p ­
pa1'H M bl X r CJIe i1 B YK a 3aHH bl X p a CTBOpI1TC.rUIX.crnernn.rx cPOpM , B K 3 ' I e CT IlC TUJa3 M 0 3a M e H HTeJI51 H 
n B<I>A raxxe paCT BOp He1'C5I B BOLJ,e H a npOTOH B hl X 

ne3HHTOKCI1K3TOp a , H a e r o OCHOBC r01'OB 51T n p e n a p a ­
paCTBOpM1'eJI51 X . 

TbI npo n o u rn p o n au n o r o LJ,e i1cT l3l15I C W I1P OK l1M
 

crrexrp o v 3 KT l1BHOCT H 14] . D,o uacr osuuero Il p CM e H M B <)TOM CBWI I1 II p CLJ,CTan m l c T H ay ' I H b l t'I 11 n p a KT I1­


n13<I>A He y LJ,eJI5l.'I OCb 1l0 C1'aT0 4 Horo BIl I1M a H l1H , X0 1'5I	 ' l e c K IlH nnrepec n o n y-ie n n e KOM nO:HtlJ,l10H HbIX Ma ­

TCp l1aJI OB , B KOTOpbl X ue cyuteii M aTp l1u e H HBJI5IJOTCH 

E-m ai l : aboc hek@m ai l. ru (BO'leK Anex cauap MI1XaHJIOBI1'l) . BOLJ,Op a CTBOpI1,Mbl e 3q.HIP bl u eJUllOJ103 h l . C 1'PYKTYP ­
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PIle. I. npanenenuasr BH3KOCTb T] 0.2%-HbIX paCTBopOB 

CMeCI1 MLI,- n B<t>A B norte (I) rrpn 20 11Il MC O (2) npn 

60°C B 3aBl1Cl1MOCTI1 OT COCTaBa CMeCI1. 3 ):(e c b 11 Ha 

PI1C. 2, 6-8 UlTPI1XOBble JfI1HI1I1 - aMl1TI1BHble 3Haqe­

HI1H. 

HaH MO.!J: H<Ill1K a ll. lU I nOJUIMep OB pa3JI W IHOrO XI1MI1­

qeCK OrO CTpOe HI1H nyrev I1X COBMemeHJUI B 0 6 m CM 

paCTBOpl1TeJIe I1CIlOJIb3 YCT C5I .LUIH nony -reu nn n OJIlI ­

MepHblX csrecef C P CryJU1PYCM bI Ml1 CB oMCTBaMI1. 

B 3 a B11Cl1 M OCT 11 OT X11M11lfeCKOr o CT p Oe ll l1 51 , )I(eCTKO­

CTl1 M a K p o lOJl e Ky JI , CTen CH I1 1l0 JIl1.MCp I1 3aUl111 11 T11­

na p a CT BOp l1TeJI5I B pacrnop ax CM c c e H nOJI I1M e p OB 

MOly r B03H11KaTb llaJI MOJlCKYJI5IP H b I C 0 6 p a 30 Ba H 1151 

pa3JI lIlfHOH Opra ll 11 3m ~ H I1 H cTa6 l V l bHOCTJi. 

U CJlh HacT05Iw.cH patiorsi - cpam UnCJIbH OC I1C­

CJIC.n.OB 'U IHC p e OJl OI'I1'ICCK 11X caoricr n pacr uopou 
cu ecen M U C n 13<1>A B BO.n.C 11 LI. M CO C YlfCTOM OCo ­

6 CH lIOCTCH p a CT BOp CH I151 JIOJI I1 M CpOB B YK a 3 a H H b IX 

paCTBOpI1TCJIHX. 

3 KC rIEPIil M EHTAJl bH A51 llJ\CTb 

0 6bCKT a M l1 H CCJIc .n.OBa H I1H CJIy IK I1Jl I1 npov suu­
JICHII b lH oopaaeu M U ( I) co CTcnCH b lO 3a Me l l ~CH I1 51 

1 .62 11 M = 15000 0 11 Cl1 H TC3 11p Olla H H bl i i B .nafiopa­
TOpHbl X YCJI O lHf HX Il 13<[>A (II ) C M = 238000 . 

OC H] 

I
CH 2 a
OCH 3 

1 rI 
f OT OBlf JI I1 3 Mac . %- H b IC pacr nopsr M U 11 n B <I>A 

ll 130 JJ:C. 3 aTc M CM CUl H BaJI l l HX B :3a.n.aII H h IX COOTlIOW C­

H I151X . T a KIKc r OTO llHJIll Il LJ,MCO 2 M a c . %-Hb IC p a c ­

T BOP bI M U 1'1 n B<I>A 11 CMCUH 1BaJI H H X. .LI..r151 CpaBHI1­

TCJl b H OrO anarniaa peOJI Orl1'l e CKH X CBOHCT B p acr n o ­

pOB n OJII1M e p OB IJ none H .JJ. MC O Ile06 x o JI l1 MO 6 h LJJO 

ortpenemm, JHlTCp l.laJI TCM rIC p a T y p bl , 13 K OT Op OM H e 

H a 6 J1 IO.n.aJIOC b reJIC0 6 p a 30lJaH H H. Ll.ml 1l0 jl, H b1X 3%­

HhlX p a CTIlOpOIJ Mil raxoa TClI.m Cp a TYP H bl H H H T Cp ­

BaJI H a XOJJ: l1'I'CH II 06mlCTl1 2 0 -37°C (nunn e 37 ° C 

nrOI1CXO,UI1T rC JIc06paJOnaH I1c ) , a.LUI5I 2%- H h IX pac­
TBOp OB M U B Ll. M C O r CJIC o 6 p a J OBa H 11C rr pOHCXOjl,HT 

npn 40° C 11 HI1IKC. BllCKOJlf M CTPWICCKTI M M CT Ojl, OM 

llCCJ1C.n.ORaJI 11 0. 2 xrac. %-II hIC pacr uopsi cxiecert n o­

JI I1M CpOB , KO TOp b l C n OJIY' \ aJll1 n YT CM p a36 aI3J1CIlWI 

U p 11r OT OBJ1CH H bIX H CXOJJ:H b IX KO H ll. CH Tp H pOBa H H hIX 

p a CT Bo p O B. 

130)l.Hbl 11 p a CTBOp MU ro 'rounnu nyrexi npC.LU3a­

pnrensrroro naoyxamra nonn vepa B ropn- ren BOJIC 

npn 8 0 - 9 0° C C 1I0 CJIC.n.YIOtUH lvl pacrnopcuacv II p l1 

OXJl mKUCJU lH no 5 -1 O° C H lH':p CM CW H Ba HH H n T C' I C ­

H 11C 6 ' I. n I3 <1>A p a C rBo p SVIH I1p H 30° C JI rICpCMCIll H ­

BaH11lf B reuen HC 3 ' I , nOCJ1C -rero OXJI a)l<){aJUl no KOM ­

HaTHo H reu neparyp u . Ilanee pacruopu ucxorm r.ix 
n OJU1M c p OB (Im Jl bTpou <uIH IIOJ.l ,UallJICHHCM, a 3aT CM 

non nep ran a neaspaun a B TCq CH H C 1 q . CMCCH nu yx 
n OJIH M e p OB n ony-rarm nyrexi COe}~ H HCHlHI pacruopou 
M UH nB<I>A C n OCJ1 C,LI Y IO IIJ.ll M H X nepeaeu uusanuev 
B TCqCH HC 4 'I . P a c TBopcHHC M 1...1, B .ll.MCO npOIIO}IH ­

JI11 npn 6 0 ° C , a Il I3<1>A - upn 30° C. 

1351.3K OCT b pa36aBJIC H H b i X ( 0 .2 % ) p a CT BopOB CM C­

CCH n OJlI1MCpOB B none II Ll.M CO o npc.n.CJBIJJH C I10­

M OLUbJO K a n HJIJIHp HOro B H CK 0 3 H M CTp a Y 6 6eJ1 0 Jl,c (B 

BO.n.C n pn 20°C, B Ll.M CO npu 6 0 °C) . PCOJlOfW I C­

CK H C CUOHCTBa KOH UCHT p I1pOBa H H bI X pacrnop on H C­

CJIC.n.OBaJIl1 C nou onuoo p OTaU110 H H Or O B H CK 0 3 H l\f CT­

pa "Peorecr 2.1 " C patio-in M Y3J10 M "II I1JIlUUJ:P- 1.111­

JIHHJ.lP " ll ,U11a na3 0 H e H a n p 51.)I(CH H H czmnra 3 -600 Fla. 
B OJJ: Hbl e pacr nopsr naysan u II p l1 n OB blWCHHH T CM IIC­

parypsr OT 20 .n.o 40°C. PaCT UOp b J I IOJlH lI.fCPOll B 

,LI.M CO 11CCJIC,LJ.OBaJI l l B H HTc p BaJrc r ewrrepary p s t OT 

60° C.n.0 K OM H aTJlO I1 , T.e . npu OXJIa)l(JlCIIHH . OIlTII 'I C­

CKylO IIJlOT H OCT h p a3 6 a BJICH H b lX pacruopon H 3MCp 5l ­

JlI1 C nOI\IOLUh IO <pOT OK OJlOpIl MCTpa K <I>K- 2 11 T Cp M O ­

crarnpyeraoii 51lfCti K C ( U p H M II I IC DOJI llhl Ie = 4 0 0 H M ) 

11 0 M CTOllH KC , on H CaJl !I0H B paoor e [7]. Y CJ10mUl re­
Jl C0 6 p a 30 o aHH 51 II pacr sopax B 3 a BI1CH M OCT H OT TeM ­

ne parypu O npCllCJI5IJl I1 C nOMOLUb lO B HCK 0 3 1f M CT p a 

f e ll nnepa. 

PE3YJI bTAT bl H ux OGCY)f(,lJ, EI-I H E 

LI.11 51 x a paK TCp11CT11KI1 B3aH M Ho ro BJIlHIHII 5I M aK ­

pOMOJI CKy Jl M U H n B<I>A B pacru opax lIJY'lelIO 113 ­

MCIICII I1C n p11 Bc.n.CH H0 I1 B5I:3KOCTI1 110.2 Mac. %- H b IX 

paCT Bo pOB CM e CCH nonuuepon B BO.n.C 11 Ll.MCO 

(puc . 1) . no xapaxr epy M3 M e I ICIII1 51 IHI3KOCTH paa­
6 a BJICH H bIX pacr nopon cveceli n OJlH lCPOB M O)f(I-IO 

npe ,J1.n 0 J1 0 A<HTb B0 3MO)l< 1/0 e u3a H M Oll.e l1CT BHC M<lK ­

p OMOJ l c K y JI pasnoro CTp OCII HH 1l pacrnope 19- 1] J. 
B 5J3KOCTb nonuoro pacrnopa M U Ii He CK OJl b K O pan 
6 0Jl billC B5I3K OCT M Il B el>A, 'ITO 0 6 yCJIOB.JICHO pa3JII1 ­

lfl151MH B TepM Olll1 l1aMWICCKOH )I(CCTKOCTl1 II.la KpOMO -

D 
0.2 

2 
1i--: 

L
 
o 

Pllc. 2. 
CMeCH ~ 

60° C B 

I. = 400 

JICxyJI .u ll ~ 

I(CnI l bl M 

MaK p OM( 
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IKC MM , 

r a BI/OBC< 

6 allJlCHH 
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CT H MOCT 
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HCH I1IO C 

lly aJl bH bl 

MCTHT b , 

).I.C cyure 
3 Ha'leH I1 

6m13KH . 

p acr nop. 
CJIO BJIC H 

Ky JI BO).l. I 

nOJI 11 MCI 

L!.JI5I l 

0 6lUCM r 
T l1'leCKO 

cueccfi r 
pacTI30 p 

BCCM 11 3 

yxaasma 
MCp OB I 
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M U c n 
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,IX PIfC. 2. Onrusecx as rrflOTHOCTb D 0.2%-HblXpaCT BopOB
 

cMecl1IVl u - n B(DA BBone (7) npl1 20 I1 n )lMCO (2) npn :M 
60°C U JaBI1CI1M OCT I1 OT COCTaBa CM e CI1. )ll H fH a BOJl H bl 

YX /... = 400 H M. 
08 

~M 

11­ J1CKYJl JJ.BYX n OJ[ 11 Io.l ep013 (M UHBm re TCH 1I0 JI Y)I(CCT KO­

lleIl IlhlM n OJI J.f Mep OM , a n B<1>A - l' H 6 KOue n H bl M ) . 

e­ M aK pOMOJ[e KyJl hl M U B pa cr nope 3allH MalOT CYIH C­

0 ­ CTBeH HO 6 0 Jl hUl l1 H n 1,LIp 0Ll.H H a H[l IC CKH~t 0 6be M n o 

(B cpa nne nn ro C BHHl1Jl0 13 bl M H n OJIUM e p a M H npa To H 

e­ x e MM, 'I TO 0 6yCJlO BJfCHO c YU(e CT lleH HO 6 0 JIb W eH 

C­ pasnonecnon )l( CCTK OCT h IO [ 12 1. BI111HO , ' ITO B p U3 ­

T ­ 6aBJICH H hl X BOllH bl X pacrnopax 1 Ha ' l CHI151. npa nene u­
Il ­ HOH B5J3 KOCT I1 11 cxrcceii nOJIJ1MCpOB MC lIb lllC aztaa ­
la. TI ffH I bl X BCJl l1'rHH. OTPI1W lTCJl bHOC OTKJlOH CH HC 11 
e- MO)KCT 6 blT b 0 6 y CJl OBJICHO Ka K KO M fla KT H3aU He t1: 

B Ma KpOMOJlCKyJI 1l0J IH M CpOB B CJIY'IaC H X H eC0 13M C­

OT CTI1MOCTI1, TaK 11 0 6 pa3013aHH CM HlITCPIlOJlH M CPllbIX 
e­ KOM flJle KCOI3, I1MCIOIllI1X MCH b WI1 H 0 6 b CM n o cpau ­
fI­ nemuo C r HLl.pO) I Hlla M I1'Ie CKI1 M J1 0 6 bCMaM l1 H H,l]JtBl1 ­
) ­ nyansuu x Ma K p OM OJl CK yJ[ IlOJIJI M Cp 0 13. C JlC.uYCT OT ­

'I) MeTI1Tb , ' [TO BH3K OCT h 0 .2 % -Ho r o p aCT130 p a MU n 130­
e- ne cyuiecrncn no 60JlbWC , 'ICM B ,U M C O, rorn a Ka K 
,1­ 3H3'I CllH5l 11 /1) 151 n B<1>A B none 11,U M C O ,LIOCTaT OqH O 
Ja 6J1 11 3KI1 . T aKJ1C p a 3JIH'llH l B 5I. 3KOCTIi p a 36aBJICH lI bi X 

paCTAOp OI3 M U B BO,LIe H ,U M C O M o ryr 6 bITb o6y­

CJlOBJICH bI OC06CHH OCTSIMII B3,H IM OJIctiCT IHUI MOJlC­

KYJI BO.ubI 11,U M C O C q) YH K UHOH aJI b H bI M H rp yn na jau 
n OJl I1MCpa. 

( ­

3­ )1,JI 5J Bbf51 CI-lCIH 151 C0 13MCCT I1M OCTH M U C n B<PA B 

[)( 06meM p a CT BOp l1TCJlC 6 b l1JO 11 3y'l CH O J.13MCIICI·Il1C 0 11 ­

ra-iec x o a nJlOTH OCTI1 D p a36 a 13JJCH I l b lX p a CT Bo p OB o 
c Mec cii npn 13apl1aUI1 H J1XCOCTa Ba ( p n c . 2). B flOJIH bl X 1­

o	 pacrsopax D npcusunaer aJ])lHTI1BH hl e BCJI l1 lJ l1Hbl BO 

!lCeM 1I3YYCHH OM I1H TCP llaJl C COCTa BOB csrcceri, ' ITO 

YKa 3bIBa CT 113 130JMO)l(I-IY1O llCCOB M e CT I1MOCTb n OJI I1 ­j. 
MepOB 11 cPa30BOC p a 3,LICJIe H H C (pacrnopu CM CCCH :3 
CraHOB5lTCSI 6 0JIec M YTH bl M l1 ) [10). ,UJUI paCTBOpOIl 

1- MUc n BcDA B ,UM C O OIlTl1q CCK a 51. nJlOTI rOCT b M aJlO 

BbICO KO MOllEKYJI51 PH bIE CO E)lH II EIU U I Cepn x A 

P, % 

80 

2 

60 
I 

40 

20 L--_	 ---l..- --' ----'--- .l ­

20 40 60 80 
T, ° C 

P HC. 3. Cnexrpu nponycxauns 3%-Horo ncnaoro pac­

rsopa MU (7) 11 2%- Hor o pacrsopa MU fl ,.. MeO (2) Il 

J a BI1CI1 M OCT I1 OT re smeparypu npu A= 400 HM . 

OTJI l1lJaCTCSI OT a1l.1lliTI1BH bIX 3Ha'leIIH H. C JICLl.YCT OT ­

MCTJ1Th, 'ITO 3Ha'ICJl H SI D )])151 paCTBopO B M U Ii CMe ­

ce ti Ml.l-Tl B <1>A B ,U M C O cyrnecmenuo M CH hlllC 

a H aJIOr l1lJHbl X BCJI H lJ lfH )l,JISI BO,LIll bl X paCTBo p 0 13. 3T0 

0 6 YCJl OBJICHO TCM , ' ITO paaauua M e )l(,LIy 1l0 Ka3 aTCJ1 SI ­

Mli rrpCJIOM JICII l15J M U J1 ,U M C O Cy Ui CCT BCH HO MCllb ­

we pa3 11 I1I.!.bl M C)I(,lly n OKa 3aTCJl 5l. M Ii n p CJIOMJlCIH I H 

M U J1 BOLl.!>!. ,UJl5I. BO,LIbI nD = 1.333 (np n 2 0 ° C ) , )l,J15I. 

)],MCO nD = 1.477 (Jl PI1 25 ° C) [ 131 11 ,L1Jl 51. MU 

n D = 1.497 114]. B BO,lJ,e l1 ,U M CO paamt ua /),.f1D c o­

CTaBJl 5l.CT O.J64 II 0 .05 COOT BCTCTBCH 110. no sroti 
n p W IHH C On TJ1'ICCKaSI n JlOT HOCTb ( 111B1 uponycxa ­
HHC) pacr nopa M U 13 ,UM C O B MOM CHT r CJIC06 p a30 ­

BaHII5J He If3MCIIHeTCH ( PJ1c . 3). nO,lJ,0611CHl :KIK OHO­

M Cp H OCTh nafimonanacs p a H CC ,L1JlH pacr uopon M U B 

)].MAA [7], K Or ,LIa nax e n p ir TCMn e p a1'Ypc na-rana re ­
Jl C0 6 pa30 n aH I1H HC npOI1CXO,LII1JIO no v y rueuu s pac­

TBOpOB IIO n p n -unre 6ml30cTlI K 0 3 q >¢l1 Ul1CHTOB ripe­
JlOMJI CJl l1H M U l1 )].MAA. nO:)TOM Y CY,LII1T h 0 (pa30 ­

flOM pa3.uCJICH I1I1 B pacr nopax CMCCCt \ M u -n B<1>A B 

,U M CO no li3MC I ICHllJO OnTHY CCKOH nJIOT HOCTI1 

BCCb M a 3aTp Y,LIH I1TCJl b l I0 . Eonee KOpPCKT HO H 5I. BJI5l­

eTC5l pCn-ICTp a UH51 (IJa 30Boro p a3,LICJI CI I J151 B r ax o ri CH ­

CTCMe MeTOllOM CTaT J1lf CCKOr o p aCCCSIHJ151 nOJ15l.pH 30 ­

aa nno r o cuer a ( 110 113 M e llCII 11 10 HHTe llCHllHOCTI1 p a c ­

Ce5l. 1I1l0rO c s cra) 15 1. 

Il pa n c p CXO,LIe OT pa36aBJl CH HbiX p ac rno p o n K 

KOHUC HTp l1p ODUHll hlM Ha 6 J11o J.la rOTC5I pasusre KpH­

n s re TC'ICH H H pac r nopon B 3a B l1CI1 JOCT H OT COCTa Ra 

cuecea B Ll.By X p aCT llOp I1TCJl51 X (pIIC. 4 H pIIC . 5). KPH­

B bl C TC' /CH I15I p acrs o pa M U ( B BO,lJ,C npu 20 H B 

,U M C O IJP l1 60°C) I1P CllCTaBJIm OT C0 6 0H HCnOJIHble 

xpn nste TC'Ie Hl·ISI HCHblOTOHOBCK lI X ) IU 1.Ll,KOCTCti . 

BO,LIH bI H paCTBOp M U n e p CXO,lJ,I1T B reJIC06 p a 3Ho e 

TOM 52 NQ 8 20[0 



[382 f>O ll EK 11 zrp . 

(a) 

2 

3 

5 
2 

4 

3 

2 

2 3 4 

(6) 

3 

5 
~ ,~ 

6 
~7 

2 3 4 
IgT x 10- 1rna] 

PIIC. 4. Kpns u e TelJeHI151 3%-HbIX BOAHblX paCTBopOB 
M U(1), cxiecef »tu- nB<DA (2- 7) IT I [B<DA(8) np1120(a) 
11 40°C (6). Conepx aa ue O BeDA: l (2) ,20 (3) , 50 (4), 70 (5) , 
90 (6) 11 99 Mac. % (7); T] - B513KOCTb, T - nan paxexue 
CD.B ITra . 

COCTOHH ~le rrpn TCMlICp aTYpe nu ure 37° C , scnen­
CTBl1e -rero n51.3KOCTb 1l0 Bbl lUaeTCSI 11 H 3M CHH eTCH 

<pop M a KPHBOH Te <l e HI1 H (puc , 4 a Ii 46) .,UnH pacrnopa 
M U I3 ,l1MCO reneofipaaouan ue natimonaer cs n pn 
OXJUDK,LlCH lHi ,UO r evncpar vpu HIDKe 40° C (puc, 5 a 

Ii 5 6 ) . B CB5I3H C 3TI1M BO,UU bI e pacrnopsr ~13Y<IaJIU 

B npouecce Harp e Ba H IUI , a pacr sop si B LlMCO -npli 

OXJl a )f().!.CH I1H OT 60 n o 20° C. 

Ha p IIC. 6 H 7 n pen cranne u u 3am lCH MOCT l1 BH3 KO­

CHI KOH U CH Tp l1pO Ba H H blX p a CT Bo p OB cMe c e i1 OT CO-

CTaBa (n pn Ig1: = 2, 1: - Fla x 10- 1) np u p aau oii TCM ­

nepar ype. ,U1I 5I cu eccii non iu.rx p a CTBOp OI.l rrpn 2 0 ° C 

H a6 lO.Ll.a CTCSI OTpl1 u aTCJIhH o e OTKJIOHeH H C BH3 KOCT H 

OT a.u.llHT H BH bI X BeJIWIHH npu conepx aua n nB<l>A OT 

20 n o 7 0% . Tl pn IlOB bI WC H I1H 'revne p a r ypsr n o 4 0 ° C 

OTpH l l.aTeJIb HOC OT KJIO IlCHlfC ll5T3KO CTH OT a.LJ..uHUlB­

HbIX 3H a y:e HI1 I1 IlpOCJIe)l(H l.laeTCH 130 s c er« H3yqe H H o I 

lg n [Mn a c] 
4 

3 

2 

4 

3 

2 

2 (a) 

3 

2 

2 3 4 
L-.-L­

o 

(6) 
Pllc.6. 
pall CMe 

npu 19l 

2~ 

60 

2 3 4 
19T X 10- 1 rna] 40 

P ile. 5. Kpunsre TelJeHI151 2%- lIbIX pacr nopon M U (/) , 
cMeceHMU -O BeDA (2- 7) II nB<(>A (8) BLJ, MCO npu 20 (a) 
11 60°C (6). Conepx auue II B<DA: I (2), 20 (3 ), 50 (4) , 
70 (5) , 90 (6) 11 99 Mac. % ( 7); '1 - B513 KOCTb, r - uanpn­
)I(eHHe CD.BHra. 

I1I1Tep BaJI e COCTa UOB . 3TO MO)f(CT 6 bITb Cll513aH O C re ­

n eobp aao na n a eu M U, <ITO 13 CBOlO o -rep eru, l1PHBO­

.Ll.HT K IHM CH CIIl110 M eXaJH13 ~ 1a Te <le H I15i C I1CTe ~ l bl 

(pacrnop n pn 2 0 H r em , npu 40° C ) . 

,Un51 cv ec eri n OJI I1M Cp OB B LlM CO rrpu 60° C PIlC. !! 
(pH C. 7, Kp HBaH 2) r aicee Ha6Jllo JJ.ac TC5I orpuu arenu­ p O[J CI 

CHMO(H o e OTKJ IOlleHHC BSl3 KOCTl1 OT aruUITHBH h l X BeJ1H<HI H. 

nOIl H )f(C H I1C 'rexruepa'ryp et )10 2 0 ° C (xorna oopasy­
eTCSI TCpMo06paTHM blti ('CJIb M U ) n pH BO HT K n 0 5iB ­

~lJl bH blX
JICH U IO n OJI O)l(l1TCJl h H Or O OT KJIO He lllHI 1l5l3 K OCT H OT 

npyroro 
aJ!.uilT I1BH bIX 3 Ha <le H H i1 TOJIb KO B 0 6 iacru ManblX ,UO­

IICH l1e 1
6 a Bo K nB<l>A (pHC. 7, KpI1 Ba5[ I) . 

JI5I (sont 
H a B51 3 KOCTb K OHIrCHTp l1p OBa H H b l x pacrnopo n 3a KOHO 

c M ec e H nOJIl1 M e p OB o xaasma ror BJIHHlll1e MHOI'HC JICH IH1 I 
<paKTOpbI. B CMeCHX pacr nopon Il0Jl l1MCPOB M o r YI' 

0 6pa 30 JJ blBaT bCH H OBble CI1CTe M bl 6 0 JlCC npo-iuux Ha 
cv eccii I30,UOpO,UH bIX CB513Ci1, YC M Il pacr nopax HH)J,HBHJJ.Y -

Bbl< BhlCOKO MOJIEKYJUl PH bI E CO ELU1 HEH vl}! Cepna A TOM 52 N! X 20 10 
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[gq [xifla c] 
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J 

4 50 100 
C ozrepxcan n e nBcDA, Mac . % 

PIlC. 6. 3aB l1Cl1 MOCTb B5I3KOCTI1 3%-HbIX BO!J:HbI X p aCTB O­

POB cMeceii M u -n B<I>A OT cocrasa npa 20 (f) 11 40° C (2) 
npu IgT = 2. 

• 
60 

40 

20 

• 

o
 

o	 50 100 
) ­ Conepxan ae nB<l>A, Mac. % 
hI 

c PIIC. 8. Tennora aKTI1BaUl111 B5I3KOrO Te'leHI{5I Ea paCT BO­

pos c aecea M u - nB<I>A B BO!J:e (1) I1 )JM C O (2) B 3a BI1­

CI1MOCnl OT COCTa Ba CMeCI1.1­

I ­

I­

IT ansuu x MU H fI B<1>A. )lo6aBJI CH I1C K pacr nopy MU 
npyroro n OJH1MCp a - n B<1>A M O)f( CT Bb13BUT b I1J MC ­1­

He HI1C TCpMOJl.I1H aM H YCCKOrO Ka'lCCT Ba p a CTBOpHTC­

]HI (uonu , nMCO ) n o a mOUlCHl11O K M U. Ilono tiuaa 
'Il 3aKOHOMCp HOCTb fiyncr Ha 6 JTIo .uaT bCH 11 npn nofian­
e JIeHIH1 MU K pacr sopy nB<1>A. 
rr 
x Ha IUMCHC fll1C crpyxrypsr BO,llH bLX pacr sopou 

cMc c e i1 YKaJ bIl3a lOT OTKJIO HCH I1H TCIIJl OT b l aKTHBa-

BbICOKOM0 J1 EKY)I51 PH bIE COE)Jj1 HEHH51 Cepua A 

3 

2 

o	 50 100 
Conepxcaurre nBcDA, Mac . % 

P IIC. 7. 3 a BI1CI1M OCTb B5I3KOCTI1 2%-HbIX paCTBopOB CMC­

ceil Mu-n I3CJ>A [l JlM CO OT COCTaBa npa 20 (1) 1160('C (2) 
np n 19T = 2. 

4000 

2000 

400 

200 

20 40 60 
T, °C 

P IIC. 9. 3 a

3%= h HbIX 

B I1CI1MOC Tb 

p aCTBopOB 

B1I3KO CTI1 OT 

n OJII1M epOB 

TC:'<lIlepaTYPbI 

B BO!J:e 

llJI lI 

(1-3) 11 

2 % = h HblX p aCTB OpOB B aMCO (4, 5). I , 4 - M U: 2, 5 ­
CMeCb MU- r1B<I>A COCTaBa 50 : 5 0 ; 3 - CMeCb MU­
II B<I>A COCTaBa 30 : 70 . 

lJ,I1H B5IJKOro TClJCHWI paCT Bo p OB E 01' a1T.lHITHllHbIXa 

BCJl I1Y H II (pnc , 8). 3HallCIHUI Ea pacc-urr auu )J)lH 

noznrstx 3 % - H bI X pacrnopon B I1HTCpmlJI C r esrncpary­
psr 20-35° C 11 LLJIH 2%-lI hIX pacrnopon B I1I1TCP B(lJIC 

40- 60°C. 1l,Jw 130 .uH bI X paCT Bo p OB H a 6 JI IO.ua c Tc H IIO­

JIO)J(HTCJI bH OC OT KJl OHCH I1C J IIa YCH H H Ea OT arUJ.HT I1B­

HblX BeJIl1lHl H , YK aJ blBaJOW.CC n a ynpo-nreuue CTPy K ­

'ryps i p a CT Bo p OB. B pacruopax )J.MCO - TOJl bKO IIC­

TOM 52 NQ8 2010 



1384	 G04EK 11 np, 

3H a ' I HTCJl b HbIC nOJIO)K11T CJI h H b l e H OT p J.f.u aTeJI bHbI C 

OT KJl OHCHH5I 3Ha'IeHI1 H Eo OT 3.l.I.UHTH BH hlX neJI W IHII. 

B CJl )"IaC rpaaosoro p a3JlCJICH J.f.5I B pacr uope ( rerrcofi ­
p a :\OBa IHlC M 1.0 ~ I CX<1HH3M T Cy e HII5I rercpo reu uott 
CI1CTC M b[ OTJlHYCH OT 1II CX<1HH3M a T C' Iell J.f.5I r OM o r CH­

HOH CI1CTCM bl. Ha B5I3 K OCTb 6 YJlyr O Ka 3 bIB<1Tb BJIH5I­

Hl1e diopv a, KOJIl1QCCT BO 11 ycro ii-umocr s ( UpO' I ­

HOCTb) M H K PO'laCT I1U,Lll1CI ICprHp0B<:lHHOH <pa1bI , Ha­

XOJI .HIIUIXCH B pacrnope npyroa <pa3 b l - MU TpI1U bl , 

QTO M O)KeT npnnoznrn, KaK K nOJIO)K HTeJlbH blM , TaK 11 

OTpl1ua TCJIbH bI M OT KJ10 H CIIH5IM OT aJJ.JlHTHBH b IX Be­

JIH'II1H. 

no H 3M CIICII l11O B5I3 K OCTl1 BO,lJ.Hb IX paCTBo p OB 

M U IIP I1 sapaatu rn T CM n c p aTyp h l JICrKO o n p CD.eJIHTb 

r exmeparypy na-iarra rCJIC0 6 pa3 0 Ba l l l1H 'T;; (pH C. 9). B 
BO,ll H OM pacr uope M IJ, C noa suu cnuexi TCM Ilcparyp bI 

npOTCKa IOT n sa lIp OUCCc a , K a )KJlh i H 11 3 K OT Op b l X Bhl­

sunaer YM CH b lllel lllC B5i3K OCT I1 p a 36 a s Jl CH HbI X pac ­
'raopon. Bospacraer . ueprnn TC fIJ10 BO rO ,llB H)KC II IU I 

M a KpO M OJICKyJI , npunonauiaa K CIH I )K CIII1 IO I1X p a n ­

HOB 'C H O ~l )KCCTKOCTlt . )lp yroH Ilp OU CCC - or o YX YJl ­

IllCH H C TCpMOlll1 l1aMWl c c Koro CpO,ll CTBa M IJ, C BO­

llOH , B PC3 YJl liraTC xero nponc xonar K OM TlaKT H 3a Ul15I 

M a K p o u c n c l-i: [8] . 13 KOllUC HT p l1pOBallH bIX pacr nopax 
B5I3K OCT b c m DKaCTC5I 110 r ejaneparypsr T • B bI we uee g

n p OI1CXOJJ.I1T rCJlC0 6 p a 30 113H l1e aa C'ICT yCHJICHl15I 

f"l1J!p0 <P06H b IX B3 a I1M OJJ,d krBHH M C)KJJ.y ¢ p a r M e HTa ­

M H Ma Kp O M OJI CKy , cOJJ,c p )KallH1X n p CI1MY/llCCTBe H­

H O T p l13a M CIUCHH bI C 3 BCII !>5I , K OTOp bl C HBJ15I IOT C5I 

11e HTp aMl1 JIO KaJI bHO V. KPI1 CTaJIJI H 3a Li l1 11 [ IS]. ,U.rI 5I 

CMCCH Mu-nB<f.>A COCTana 50 : 50 M liH H M y M ua 
TCMUCpaT)'pIlOH 3aBHCHMOCHl B513K OCTH pacrnopa 
eurc Ha6 JI1o ,llaCTC51 . )l;15I CM CCH C conepacanuesi 
n B<})A 70% 3H a lJClHI C 1~ MO)f(HO o n p Cn CJ1HT I> no H3­

MC H CIIH 10 H a KJJOl l a rev neparypuoii 3a Bl1CH M OCTli 

B5I3 K OCT H , KaK B cnyxae pacrnopa M IJ, B )lMCO . 

3 Ha ' I CHU5I T M 5I 3 % -HbIX BOJJ.H bIX paCTBo p OB M U l1g 

CMC CCH M IJ,-n B<f.>A COCTaB013 50 : 50 H 30: 7 0 COCT a ­

BI IJI H 3 5 , 4 0 H 50° C COOTBCTCTBCHIIO . 

HHOC nosenen ue l\WK POMOJ1CKYJI M IJ, Ha6 J1 IO.Lla­

CTCH II a n p OTOHH hl X paCTBOp HTCJI5IX . H a npuxrepe 
paCTBo p OB MIJ, B )],MAA IlO K a 3a IlO , 'ITO B paafias­
JICII H bl X pacr nopax IlOB blU lCH HC TCM IIcp a Ty p b I (Ka K H 

B cnyxae uon n srx p a CT130pOB) n b l3bIIlaC T CH H)K CHHC 

BH3 KOCT H BCJIC,llCT B l1e B03p a CTaH H 5I a a eprn 11 T CIVIO­

Bora n m 1)Ke H HH M UKpOMOJlCKyJ1. H o TC p M O,llH IIUM H­

'lCCK OC Cp OnCTBO M IJ, C anpOTOH H blM paCT 130 pl1T C­

JICM yJ1yqm aC T C5I, 'IT O TaK)KC n p H BO,LlHT K CH lI)f(CH l110 

Il5I3K OCTIl. B OTJI H'IHC OT rCJ lc06pa 30flaHII5I II BO,ll H bIX 

pacrsopax M U, r CJl c 0 6 p a30 Ba HHC B pacr uopax M 1I, n 
)lMAA JlpOII CXO)J)1T n pu CII H)f(CHI1I1 r cv neparypsr 11 

COn p OBO)KJla CTC5I BblJJ.CJICH I1CM fl 1I0BytO ¢ a3 Y (I>p a r ­

MC H TOn M aKpOMOJ1CK y JI , c OJJ.cp )Ka /ll I1X n pea xryuie­
CTI~CHlI O 'la CT HQH O 3aM CUle H lIbi C ( B0 3M O)f(H O, H C3U ­

M CU i CHH bIC) 3BeJl h 5I, C 110 CJ1C,llYI0 /llCl i l1 X JIOKaJIbH O t't 

KP I1 CTaJIJII13aUHC~ [7, 16). nOjl06 H a 51 3aK OH OM Cp ­

IfOCT I> n p OCJIC )K H BaC TC 5I 11 n J151 paCTBo pOB M IJ, B 

)lM CO. Ha nni npCJJ. Ba p I1TCJlb H bIC l1CCJ1C,llOBaHI1H re-

JIC H M U B )], M CO M e TO,lJ.OM pCHTrCIIOCTpYKTYpIloro 

a H HJI H 3 a IlOKa 3HJn l , ' ITO U CHTpa H I K PHCTaJIJIH3aUlHI 

B 1I0 BOH diaae 5IBJI51fOTC51 'laCT I1' H10 3 a M CIl\CH llhIC 3 BC­

Hb5I ( CTc nCHb 3a Me Ul CH I151 panna C.LlHHHUC ) . T.C. rCJIC ­

06p a 30 Ba H HC n p OI1CXO,Lll1T ne TO IbKO BCJIC CTllHC 

YCI1JICHI15I r l1JJ.p o <p 0 6 I1b IX B3a l1M On CH CTBI1H , 110 l1 3<1 

C' ICT B3 aUMOJJ.ct'tCTm Il1 ' [CPC3 BO)l0P0,LlH bIC CIlH3 l1 . 

B KO H U CH Tp HpOB a H H blX pacrsopax M IJ, u )],MCO ITO 

Mcp e CI H VKCH IU I 'resm epar yp u B 5I3KOCT b 1l03pa CTaCT, 

K a K H 13 BOJJ.HbI X pacr nopax. Flpn T CM Jl cpaTypc H l1)KC 

r cxmeparypu aa-raua rCJIC0 6 p a30 Ba H H H MO)KHO B hl ­

5IBI1T b 6 0 J1CC pC3 KO C B03paCTaH I1C BH:3KOCTl1. B CJIy ­

'lac CM CCCi1 M U- n B<f.>A B )lM CO 3<P<!>CKT rC JIe 0 6­

p a30 naHH5I as rpasce r: B M CH hUICH CTc n Cll1I (p uc . 9, 
KpII Ba5I 5) . 3 I1HYCHH 5I T~ ,llJI51 2 % -I1 b IX p a CTBO p 0 13 

M IJ, B )l M C O 11 cMe~ 1I Mu-nB<f.>A COCT a B a 

50 : 50 O KalaJ1 H Ch p a BH bI M I1 40 l1 50 ° C CO OT13eT ­

CTllCH H O . B CM CC5IX C c O,LlCp )Ka H H CM n B<I>A > 5 0 % 

3H 3 '1CH115I T onp C,llCJ II1T b n o H 3 M e H CHH I0 flH 3 KO ­g 

CTiI HC yn ano c r.. 
T a K I1M 06pa30 M , B PC 3 YJlhTa TC H CCJle,Il.OB a ml51 

P COJIOrHtreCK lIX CBO HCT B p a CT Bo p OB M IJ" n B<1>A H 

l1 X cxrecert B none U )],MCO YCTaH013JleH bl OTJHIY~151 II 

11 0 BCJJ.CH lUI M a K p OM OJ1CKYJI M U H n B<DA B none H 

a n p OT OIl H OM paCTBOp UT e JI C npn paanoit T CM ncp a T y ­

pe. B pa36a BJIe H H bI X pacrsopax cv eceti 1l 0 Jl U M CP O B B 

130JJ.C 11 )lMCO B5I3KO CT h Jl H)/(C a,ll,lU ITHBH bIX n CJII1 ­

'II1H. 3 a K OJl OMCPllOCTI1 H 3 M ellCHH 5I IlWI KOCT I1 yMC­

p CHHO KOH UCHT p Hpona HHbI X pacr uopon M U l1 

n B <f.>A B BO,llC l1 )lM C O pa1JI H 'IHbf. B yMcpCHHO 

KOllU CHTpHpOBaJH I bl X p a CTBo p HX M U B BO,LlC n p u Ha ­

r p CBaHH II H B )lM C O npn OXJIa )KJleH I1H n p OlI CXO,Il.llT 

<pop MHp on3 H HC <p11 3 I1Qe CK U X TC pMo06 p aTH M bIX re ­
JIC H. )],JI5I paCTBo p OB n B<I>A n U 3Y' I CHH b i X paCT BO ­

P HTCJ15IX rcneofipaso aa uas He H a 6 J11o Jl a e T C5I . 

O n pC,lle JICII H C r csm e par ypu rpaaos oro pa3,LlCJICIJI1 H 

B pacrno pax M IJ, B )], M CO n o YI1 M CHClI H IO OIl'I'H're ­

CKOH llJlOT Jl OCT Il p aC T Bo p O B ne npe;:i CT a BJI5ICT C5I 

n03MO)/(H bI M n CJIC,ll CTlIUe 6Jll13KHX 3Ha'IC I Hi tl KO ­

3 (1)<pl1 I\H CH T OB n p CJIOM JI CH I1H 1I0 JIH M Cp a II P 3CTBO ­

par ens . 
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