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¢ OpMaMUrJOM C¢OPMOBWlbl KOMn03UIJ1Hble nneuxu. Memo oauu COp61fUU napoe pacmeopumeneu U GUllO· 

MU li eCK020 »tex au us ecx oeo auanusa ycm auoeneu ei otinacmu cocmaeo e, B «omopux nonuscepu coeu ecmu­
Mbl . C n OMOU/bIO u emoooe J(CK, TTA U HK 1Jypbe- cneKmpocKonuu uccn eo oe a n ei mepuocmaounutocmi 
nonynenuu x nn en o« U esauuooeucmeue nonuuepoe B meepoou COCm051HU U. 

B 0 3MO)J{1I0 CTb nony-renua UCJlJl toJl0 3HbiX MaTep HaJl OB 

C HOBbIMl:1 epYHKUI10Ha.n HlbIMI1 caoiicr saa u H yny-i­
W CHHblMI1 M eXa HJ1ll e CKI1MI1 xapaKTe pl1 CTHKaMH ua 
OCHOBe COBMe l.ueHH5I 3epl1POB uerrrnonoau C CHHTeTI1­

QeCKI1M H nO JlHMCp aM H n pe.L\CTa BJlHeT Ha YljHbl H H 

n p a KTIIljeCKHH nur epec [1, 2]. yb npOH3BO.LlllbIX uen­
JllOJl03bl Hall60Jlee W l1pOKOe npuvea enne HaUlJlH ee 

BO.L\OpaCTBOp H l\l ble 3epH PbI: MeTHJlueJ1J1IOJI03a, narpne­
BaH COJlb Kap60KCI1MeT liJ I u eJlJllOJl03bl aKMU,) , fI1.L\­

POKCH 3THJlu e Jl lOJl03a 11 n p. [3]. 

B aacroa uiee BpC M 5I B Me.L\HUHHe, 6110TeXHOJl0fl111 Ii 

npyr nx 06JlacT5Ix HayKI1 11 TeXHHKIl HCn OJlb3Y10 TC5I 

BO.L\OpaCTBopH Mbl e CHHTeTHQeCKl1e nonau cpu , TaKHe 

KaK n OJlH-N-BYiHHJlaM II JJ.bl. Cpena HHX xopouio H3Ylje­

Hbl n OJlI1-N-BHHI1Jlnl1ppOJIH.L\OH 11 nOJlH-N-BHHliJlKan­

ponaxrav. Taioxe He MeHb W HH Hay ' lHbIH mrr epec 
npe.L\CTaBJJHeT n OJll I -N-Bllm lJlepopMaM H.L\ (DB <I>A ) , 1\0 ­

TOPbl H HCn OJlb3y eTc 5I rr pn paspafiorxe HOBblX MOto!.Ul1X 

CPC.L\CTB, COnOJlH Me pOB ua ero OCHOBe 11 npn npOH3­

BO.L\CTBe epJIOKyJIl lH TOB [4-6]. 

B pafior ax [7, 8] nOKa3aHO, 'ITO B 3a BI1CHMOCTH OT 

rtpnponu I1CrrOJlb30 BaH HOr o ofiuiero paCTB0 pJ1TeJl 51 

(BO.L\a HJlH opraua uecxaii pacr aopnr ens) MO)J{HO nOJlY­

ljaT b KOMn03 l1THble rtnenxa MeTHJlueJlJltoJl03bl C 

D B (D A pasnoro COCTaBa, B KOTOp bl X nonauepu COB­

MeCTHMbl. Taioxe orurcaa u nonaxiepm.re KOMn 0 3HTbi 

ua aCHOBe Kap60KCHMeTIlJJlleJlJllOJl0 3bl (KMU,) Pa3HOH 

CTen e HH HOHH3aUl:1 11 a C n B <I>A [9] . KaK 11 B nneuxax 
ML.{-nBC1>A, B CM C5I.X K MIJ, C D B <I>A B3aHMO.L\eHCT­

BHe nOJlI1 M CpOB ocyurecr anaercs nyr ev epOp MHpoBa­

HH5I CI1CTCMbl BO.L\0P0.L\llbIX CBn 3e t'1 MC)J{.L\y O H - r p y rm a -

i\H I 3qJl1p a UCJlJlIOJl03bl H a~m.L\Hb l M H rpynnannn 

aM H.L\a [10-12]. Fenu aa OCHOBe cvece jl KMLHI 
HaXO.L\51T npavea e u a e B Me.L\I1UI1He [3]. yb~eHH a In 
nens HOHH3a UIHl KMIJ" MO)J{!I0 eapsaposar s pen 
'IC CKHe CBOHCTBa 11 p aCTBOp H I\1 0 CT b B sone 3qHlpa rL( 

JllOJl03bl [13, 14], a T a K)J{e ero COBMeCTl1MOCTb C Te. 
fH 1\111 n OJl I1M p a /o.lH B pacr sopax 11 B TB CP.L\OH ~a3 e 

01 
Lleru, HacT05HueH pafioru - I1CCJle.L\OBaHHe COBlle, po 

MOCTIi KMIJ, paauoii CTe n e HH HOH U3aI.U1l1 C TIB$ li a 

TBep .LlOM COCTOn HI1H, a 'raioxe Te pMOCTa6HJ1br. BI 

KOMn03HT Hhl X nJ1e HOK H Mex a HH3Ma B3aHMonef!c; 

t.laKp OMOJleKy Jl nOJl I1M ep o B. 

rL(3 KcncpllMCIITll.'Ihll:lH "aCT b 
no 

B xa-iecr ne HCXO.L\HbIX MaTCp l1aJl OB HCnOJlb3, IV 
nposu.nunetnu.ni oopaseu N a K M U, C C3=0.46 II ~ nc 
92 KJJ:a (C D~ = 460) 11 cmrreanpoaannu f B . Cb 

paropuux YCJIO BH5IX n B<I>A C M M = 72 K~a . n: 
BO.L\ N aKMIJ, B H - epOP MY ocyuiecrnnann 13 BO~ , 

2 Mac%-HoM pacrsopc nOJlH MCpa [14]. Merm nc 
npHrOTOBJle lHl 51 pacr aopos c Mc c eH n OJlHMepOB Ii 

Hi 
JI) /LIClI l151 nJleHOK ornrcanu B pacor e [9]. 

1.:( 

Tev neparypu penClKCaUHOI-IHb l X nep eXO.L\OB 00[; Te 
Jl5lJll1 C n O M Oll~ bIO MeT O.L\a .L\HHa Ml1lje CKo r o Mexa M, 

cxoro ananm a ():(MA). Hcnsrr an us nposonnn Te 
yCTaHoBKe D MA 242C (Netzsc h ) npn -iacrore i 'Ie 

B mrr epaane resmeparyp 20- 280°C rrpa CKoF n 
uarpesa 5 r p a.L\ ' MH H '. 

BI 

T c p Mo r p aBHMeT p J1lICCKHH aHaJl H3 ocyurecrsnnr 

yCTaHoBKC T O 209 F I (Netzsc h ) B n nrepaane TeIIr. x. 
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"' H3Y'l eHI151 CTp yKTyp HOH OpraHII3 a UHI1 KOl\HI0 311 ­

IIcnonb30 BaJlI1 MeTOA HK <I>y p be - c nCKT p OCKOn I1H.
 

:Jtn pbl nneuox CHHMaJHl na HK <I>y p be- cneKT p o ­


!!J1e Vertex 7 0 (Bruker). HCn OJl b30 BaJlH M I1Kp On p l1­


SKY, C nOMOll.( blO KOTOpOH CHI1 MaJll1 H K cnexrpu
 
rrl{)KpaTHO uapyureunoro nOm IOrO BH YTpeHHe ro 01' ­


'! HUHC nOBepXHOCTI1 nJ l e HOK C AB Y X CTOpOH.
 

KOJ1l1'leCTBe HHOH o ue uxa Tep M OAH lla Ml1y e CKOH 

\ICCTlI ~lOCTH KM~ C n B <I>A B TBe p AO M COCT05l IlHH, 

lK;l\e cponcr na nOJl I1MCp OB C p aCT BOpl1TeJIeM HC­

,~)O B3.J1 H MeTOA co pfiua a na po s p aCTBOp HTeJIH . H a 

!li'BaHllII 3Kc n ep IIMCIHaJlb H bi X naunsrx n o crene na 
'~ xa HHH nneaox 6blJl H pacc-urr auu 3H a l ICHH 5I napa­

-. Bla HMon e ik TBI151 n OJlHM ep- p a CTBOp HT eJlb X I 11 

"I"lcp- nom1Me p X2J. B eIlHYI1H bl X I p aCCYI1Tb lBaJl l1 

IpBBHeHHIO <DJIopl1 - XarrH HCa [ 15 ] 

( I ) 

41 - aKTI1BHOCT b p aCTBOpliTeIl 51 , P I IP~ - OT HOCI1­

HoenaBneHl1e napos paCT BopHTCJl5I. 

hi npOBO):lI1JlH npn A a BIlCH H H HaCblll.(CHHbIX n a­

pacTBOpHTeJl5l. 0 6beIVIHYlO norno n OJIHMepa <j)2 B 

XlllCM COCT0 5lHI1H pacc-nm.rsana C rtovoun.to 
iliCHHH 

(2) 

d - nnOTHOCT b paCTBOpHTeJI 5I, d2 - n n OT HOCT b 

,wepaicMeCI1 n OJll IMcpOB COOT BeTCTBeHIlO (r -cxi" ), 
\:O~ HY e CTBO nornourennoro n OJll1M Cp OM / c MCCb lO 

'epOB paCTBOp HT eJl 51 B p aCYCTe na eA H l lH UY M ac­

puana (r- r" n OJIUMepa ) . 

• \\1 , 'lTO B cay-rae Ci\l CCI1 nOn HI\lC pO B BeJlU YUHa 

r.~H a paCCMaTpHBaTbCSI Ka K 06beM Ha 51 Aon 51 KOM­

aHeHH):lHBH.nYaJI bHoro nOJlHMCpa; p a CCYH Ta H­

:aKH~ 1 06p 330 M napaxierp <I>JIOp H- X a r r HHc a 

Her qJH3l1LJ eCKHH cxistcn KaK BeJIHlf HHa, xapax­
:)lOlUaH B3aHMo .neMCTBHe yxce KOMn03HTHoro 

BllB(a He KOHKp eTHoro nonav epa) C pacrsopa­
. nJOTHOCTb 06pa3UOB o npenen ana rHApOCTaTH­

II &lBCWHBaHHCM B rerrraue. 

~el]J B3aHMOAeHCT BH5I n OJl HMCp-nOnHMep Xl) 
..1H;111 no COOTHOllJ eHHlO Ilarrepcoaa [16] 

(3) 

C n Ollu·N-B lIHIIJI¢OPM OM LlOOAl 1503 

rne X12, XI), XI (23) - 3 Ha lfCHHH n a p a terpos B3aHMO­

n CHCTBHlI <!>JlOpl1-Xar T H Hc a nonu xi ep-pacruopar em, 
(KM~ I-l fIB<I>A C BO.nOH) H CM eCCH KM~-fIB <I>A C 

BO.nOH , <j)a H <j)b - 0 6 b c M Ilbi e non n Ka)l(JlOr o nonnxt pu B 

csrec n; B cn y-rae COB1\ICCTHM OCTfI n OJllIMe p OB 3Ha t i e H II C 

Xl) < 0 [ 17 ]. 

..Qn 51 YCTa HOBJI CHH5I 06J1aCH I COCTUBOB, B KOTOp bIX 

3 c!> UP uenmonosu COBi\l eCT HM C fIB<I>A, J\ICTOA OM 

)J.M A 6 b lJI H onpeneneusr r c vnepa 'y p bl penaxcauuou­
HbIX nepex onos B KOMn0 3HT IlbiX nnCIIKa. ' ( Tu6JI. 1). I3 

CB5I3H C Te M YTO KOM n 0 3H THbie n J1eHKH C CO.nCp)l(CHIII ­

eM fIB <I>A 60nec 50% OKa3aJIIICb aecr.xia xpymcuxia, 
.nn51 IlHX He ynanoc s nony-urr s HIHpOpMUU\HO 0 n OBC­

.nCIl HH n OJIHMe p OB B BhICOKOTe . meparypuoii OOJla CH I 

( Bh l W C 200° C). Ilpa aaanme AaHHbl , ' )J.M A resmepa ­
'I)'py ne pexonos onp enerran n n o H3M CHe HHIO . 10.nyn51 

nor ep s E' H H3MCHe m llO r anreuca yrrra MexallllllCCK H.' 

nor eps tgo. I3 Ka l l CCTBC np a u e pa na p u c . 1 npIlBc,ncHhl 

'rexmepar ypa u e 3aBl1CHMOCTH MO.nYJll1 ynpyrocr u E , 
MO.ny JI5I nor ep s E" H tgo A, 51 «M~ (a = 0 .5 ) , CMeClI 

KM~-nB<I>A H fIB<I>A . 

OrMCT HM , ' ITO B cny-rae fIB<I>A C MM 72 K)J.a uafirno ­
.na IOTC5I nse Te M ncparyp bl CTeKJlOBa lIli 51 Tg npu 12 0 H 

14 5 ° e, onpenenennsre n o H3MelleInllO E ' (pHC . I, 6; 
rafin . I ), a raioxe np u 12 4 Ii 16 0°C, YCTaHOBJIClIIl ble 

n o Te M n c paTypHoH 3aBHCHMOCTH tgo. B pafior e l 8 ] An 51 

fIB<I>A C MM 23 0 K)J.a 6bma onpeneneua OA Ha TeMn ­

parypa CTCKJlO BaHH 5I Tg npn I35° C. 1I05lBJICmle n ay x 
penaxcauaoaau x nepexonoa B nne-nee n I3 <l)A MQ)KCT 

6 blTb CB5I3aH O C Hun H l l HCM B nonaa epuori MaTpl1 UC 

M lil<p o 0 6 naCTe H C p a31lbiM con e pscauaev pacr nopare­
Jl5I - BO.nbI. )J.n 51 no,nT I3Cp)f(,ll.CHI1 51 aucxaaanaoro rrpezr ­
n On O)l( CHH5I H3 ofipasua fII3<I>A C MM 2 3 0 K)J.a 6 bl Jla 

Bb I.nCJI Clla c!>pa KUH5I non uv epa C M M 8 5 K)J.a II II3 

ee sorntoro pacr aopa OTJIHT a n JlCHKa . 3aTeM 6 blJl H 

on peneneuu TeM n e p arypbI p JU1KCUUH OHH biX ncpexo­
A OB B cqiopxroaanuoii nneince U B nneuxe nocne no­
nona ur ensnoro nporp esa (n onornnrr ens uoii cyurxn) 
npa 10 5 ° e B 're-reaae 12 Y ( p u c . 2, G, 6) . cI>paK 1HII 

non uxiepa esine UIJl H cornacao xreronnxe [4]. 

BHAHO, 41'0 B Cc!> o p M OBa HHOH nnenxe Ha 6 JIIOAaIOTC5I 

nsa p en aKca UHOH H bI X nepexona np u 102 H 139°C ( n o 

~I3MeHC Il H IO E" ), np l1y e M Bb l COKOTe me parypn u a n ­

pexon Ha6mOA aCTC5I TOJl b KO B BIIAe nne-ra. BbICOKO­

TCMn e p aryp HblM nepexon 6 nH30K n o 3Ha 4CIlm o K Tg 

ssrcoxo vonexyn ap troro fIM<I>A . Il ocne no nornurr cns­
HOH CY UIKH n Jle HKH Te M n c paryp a s stco xor extnepary p­
n o r o n e p ex o n a HC3HalfHT CJIbH O B0 3p OCJla 0 1' 13 9 J10 

14 3 ° C , a HHTellCH BHOCT b HU3 KOTe,\me p al )'p Horo nepe­

xo a cyuiecrsenao noasrcnnacs 0 1' 10 2 n o 12 6 ° C 

(pu c. 2, 6) . fIOCT 0 5lHCT BO nu coxor eaneparypuoro rte­
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COCTaB, Mac% Tev nepar ypa nepexona B nne xxax, °C 

3qmp uenrnonosu nB et> A no£' no tgo 
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r ev neparypa B XOJle ornrraAY. 
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pcxona 11 n OBb[We IlI1C 3Ha "l CHH H TCM ncpa1'ypb[ HI13K O­

'revmeparypaoro nepexona n OCJTe ,Qo n OJTHI11'CJT b HOH 

CYWKI1 n JTCH KI1 Mo r y 1' 6 bl1'b 0 6 M[CHeH b[ 1'e M , "ITO B 

n JlCHKC IlBcDA cyutecr ayror M I1Kp006JlaCT I1 C pa3HbiM 

CO,Qcp)I<aH l1eM BJIa r l1 . B avopdnn.rx 30Hax n OJl I1MCp a 

MO)KeT npucyrc r soeart, 6 0Jl b WCC KOJII1YCC1'BO paC1'BO­

PI11'CJl 51 ( BO,Qb l ) n o cpa BHCH l110 C asrcoxoyn opsnoueu­
HhlMI1 30HaMI1, B p esy n srar e -rero Ha 6JlIO,QalO1'C51 ,QBa H 

6 0 Jle c rev rreparypa srx n e p exozia . Ilo,Q06HaH 3aKOHO­

Me p HOCT b uaornonan acs pauee 11 ,QJT H nJTeH OK f10 JTI1 BI1­

HI1JlOBOrO cn upra [ 18]. Ilonar aesr, LITO B nne uxe 
n B <DA c M M 72 K.ua nafirnonaewsre ,QBa r esmeparyp­

Hb lX n e p e x o zia 0 6yCJlOB n CHbl npl1cyTcTBI1CM B MaT pl1­

I~C npOY HO- H c na60CB513aHHOH BO,Qhl B aM O p~H~\ 

Bb[ COKo ynOp51,QO"l e HHbIX 30Hax nonna cpa. 

.uJT H NaKMU, Ha6mo ,QalOTC51 ,QBa r esmeparypnur 
pexo n a npn 19 1 H 2 43°C, o n penen e a n u e n o 1m:, 
HHIO MO,QYJl51 f10 TCp b E' , 11 npn 194 11 264°C, or p 

nCHHb lC n o H3MCHe HHlO tgo ( Ta6Jl . 1) . Ilepsu f Tel: 

p aryp n u ti nepex o n OTH OCI11'CH K TC , mep ar y pe CTe: 

BaHI1H f10JlI1MCpa . Tcsmeparypu CTe KllOBaHHH . 

N a K M U, U pxn a ripyrux [Jp 0I13BO,QllbIX uenmor 
B mrrepaane 160-205°C 6 b[J1 11 onpene nen sr paH('/ 
p a fi orax [8 , 19-22]. C J1C,QYCT OTMCTI1T b , 41'0 B m ; 

M OCTI1 01' MCTO,Qa onpC,UCJlCHI151 rexmepar ypnux " 
XO,QOB, a 'raioxe 0 1' npuponu I1CflOJlb30 BaH Horo 

Pu c . I . 3 a 
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n reps tg< 
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1'8 p i ren 
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IJCII II O 11~1 
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Hl I > Tg 0 

9 )J{y p ll aJ1 
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.1.1aBll cHMOCTb MO.uy JUI ynpyrocr u E' (M fl a) (f ), MO­

IlOTepb E" (MlIa) (2) H raareuca yrna MeXaHHyeCKHX 

19o(3) lIJUI nn euox KMU, (u = 0.5) (a), KMU, C 20% 
nBC1>A(6) Hn S<DA (6) OT r ewneparypu T (0C) . 

illm Hero OCTaT04 HorO KOJHf4eCTBa B nnenxax 
·ft» revnepar ypu CTCKJlOB a m UI sroryr cyuiecr­

~ ImteHlITbC5I [23, 24] . 

'Iepe yBeJll1'1eHH5I con c pxca n a s aroporo KOMno­

BC:lfeCI1 NaKML(-rIBCX>A u a fimozra er c a CHI1)Ke­

.r or 216 AO 120° C (no E') H or 247 11,0 124°C 

.1 1 npHKIlaD.HoH XHMllIt. sun. 9, 2012 r. 

1505C lloJl Il -N - eW IZIJI¢ OP MCLIIIIOO.1I 

a E" tgoE' 
2.010006000 

102 151 

I 

600 

1.0 

200 

200 T 

E" tgo
143 

1000 2.0
126 I 

\ 
\ 

I. 1\155 

~\ I 
6004000 

1.0 

2000 
200 

\~ 

100 200 T 

P HC. 2. 3 aBHc HMo CTb MO.uYJlll ynpyrocrn E' (Mfla) (f ), MO­

.uYJl}! noreps E' (M fla) (2) H r anreuca yrna MCXa HHlJeCKHX 

noreps tgo (3) JlJlll nJleHOK n S<DA C MM 85 K,ua nocne 
<popMOBaHI1}! (a) 11 .uo n OJlH I1TeJlb HOH CYWKI1 npa !05°e (6) 

OT revneparypu T (0C). 

( n o tgd). Hanu-me TOJlbKO O.uHOH Te Mn e p aTy p bJ CTCK­

n OBa HH5I • Ka3bIB aeT na COBM eCTHMOCT b NaKMLI, C 

rIB<I)A B H3ycieHHOM mrr epnanc COCTaBOB cxteceti 
nomn repoa. 

B cny-rae -racr a -mo HOH1l3 11 poBa HHoro 3 qm pa uen­
m OJI03bl KM L( (a = 0.5) 11,n 51 KOMn0 3 11THbiX nneuox 
KM IJ,-nB<I>A Ha6 m o 11,a IOTC5I 11,BC BCJlHllHHbl Tg• onpe­
neneausre no f13MeHeHHIO E" H tgo, n pn con e p sca uaa 

nB<I>A 10- 2 0 % . n pl1 conepacanua OB<I>A 50% Ha ­

6 n lO11,aeTC5I on a a r exmeparypa CT KJlOBa HlU1. Orsie­

THM, 'ITO lIa6 m o .uaCTC5I TeH11,elUlH5I CHH)I(eHWI HI13KO­

'rcsmep aryp n o r o nepexozta or 16 5 (10% nB<DA) 11,0 

137°C (50 % nB4JA) C nOBblLueHfreM c O,llep/f\aHI1H BT ­

para KOMnOHe HTa CMCCI1. 31'11 3UaLJell HH MQ)KHO OTHe ­

CTH K 3Ha'1 eHH5IM Tg nB<I)A. Ben HLJI1Ha Tg 3cjm pa 

uenmonoasi (aucoxorev ncparypusui ne pexon) npa x­
T1l4eCKH He H3M e H5IeTC5I. C m 1)1(CHl1C HnH TJOBblWeHHe 
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3Ha y Hl1H Tg 0 1I0 r o H3 nona u epa u x KOMnOHCHTOB 

Mm KeT 6blTb ofiyc 10 BJICHO 3 cPepCKTOM n JlaCT HcP lIKaUHl1 

onn oro nona xiepa npyr u«, BCJlCnCTBH C xpynxocru 
KOl\ln0 3H1'Hbi X n JiCIIOK C COn Cp)!(aHHCM fl BeDA 50% 11 

BblWC II C YJlaJlO CTb H3Y ' IHT b HX rtosen c s n e n p n Te M­

n e p aryp ax usrure 200°C, n 031'oMY r p y n u o cyznm, 0 

HaJlIIY l1H 'rcxrncpurypno r-o nepexon a , OTHOC5Il.UerOC5I K 

'mCTOH KMLI,. ,L{JUI n a HHo H Cl1CTCM bI 1\I0)!(HO n pen n o ­

JlO)KHTb, YTO H3MeHCHHC 3Ha ' ICHHH HH3KOTCI\IIICp aryp ­

1I0 r o nepexozia B 3a BHCHMOC1'l1 COCTaBa cveceii , a TaK ­

)!( C uarm-ure on u o r o 1'CMnep arypHoro n ep e xona B KOM­

n 0 3HTC npn CO.D:ep)!(a HIH1 flBeDA 50% YKa3 bIBa lOT n a 

CYl.UCCTBOBaHHe orp au a u emroii 0 6 J1aC1'1I COCTaB OB, B 

KOTOpO H nonuxrepu MoryT 6 1,11'1, COBMeC1'HM hl HJlH 

yaCTlI YHO COBMCCTHM hl. 

,L{JJ5I CHCTCMbl HKM IJ,-flB<1>A BO acex cxremaaustx 
n JlCHKa X n p n c yrcrny ior r cunep ary pu n e pex o n o s , 01' ­

1I0 C5I l.UHeC51 Ka K K K M IJ" Ta K H K I1B <DA , y x as smaro­

IUHC u a HeCOBMCCTH MOCTb nonuaepoa . T aKHM o fipa­

30M. n ep es o n NaK M IJ, B H - cPOPMY npnsomrr K n o n ­

HOH n orep e COBMCCTHMOC1'H 3 qm p a UCJlJllOJl03bl C 

flB $ A . 3 1'0 MmKCT 6 1,11'1, 0 6yC110B. ICHO 1'e M, 'ITO n051B­

neuu e HeHOHH3 Hp OBa HHblX Ka p 6 0KCHJlbH biX r p y n n B 

Ma Kp OMOJl «y n ax K MIJ, n p HBOJU1T K YCl1JICH HlO B3aH ­

MO./le f! cT BHiI Ma KpOMOJlCKy Jl 3cPHpa UCJlnJ0 1103 bl H no­

T p c e ra p acTBo p HMOCTH B Bon e [25]. 

B Ta6JJ . 2 npencrasncau peaynsr ar u HCCHe.llOBa HH5I 

MCTO OM c opfi u na napos paCTBOp l1TeJl51 B3a HMO )J.e HCT­

BH5I nOJll1 Mc pOB C BOLI-OH H zip y r C npyro« . fl o Me p e 

n p BOLI-a 3cPHpa UCJ1J1 f0110 3b l H3 110HH3HpO BaHHO H 

cPOPl\l b l (N a K M LI,) B HeHOHH3HpoBa HHylo (HK M IJ,) 

3Ha 4 HH51 n a pauerpa B3a l1M o.ucHCTBH5I n omoaep-p ac ­

TBOp HTeJlb XI B03p aCTafO T 01' 0.583 n o 0.742, -rro y x a­

3bIBaCT n a YXY,lJ,W CHl1C c p on crs a I M LI, K BO,lJ,e . Cnezty­
er OTMeTI1Tb, 41'0 BO a Jl51 N a KMIJ, HBJl 51 eTC5I 60Jl eC 

XOPOWHM p aCT Bo p HTCJI CI\1. t(eM )J.Jl51 flB<DA , u a YTO 

YKa3 bIBaCT c p a sae u a e nCJI W lHH XI (0.583 H 0.656). O T ­

p auaren s u u e BeJlHtIHHbl 3Ha tf e HHH Xl3 )J.11 51 c xrecea 

N a K M lJ,-fl B <l>A nonrnepacnaror pesy n sr ar u HCCJle ­

.uo Ba HHH MCTO.uO, 1 ,L{TvIA, TUK)f(C caan er en scray ioume 

o TOM, ' IT O 3T H n o n a xre p u COBl\>leCTlIMbl BO BCCI\! H3Y­

4 CHHOM l1HTe p BaJJC COCTaBOB . ,L{11 51 CMec e H n a OCHOBe 

KMlJ, C npOMC)I(y T04 HOH CTcn CHb lO HOHH3a UHl I (u = 

= 0.5) C flB<DA Ha6Jl fO.uaeTC51 TOJlbK O y aCTHYHa 51 co­

BMeCTH MOCTb 3epHpa UCJlJl fOJl0 3bl C flB<l>A n pn c oziep­

)!(aHHI1 n OCJlC)J.He r o 6 0 11 bW C 70% H11l1 B 0 6 J1aCTH Ma ­

nux )J.06aBoK K M LI, K cairrern -recxoa y non a vepy 

COOTBeTCT BeHHO. B cny-iae c u eceil HKMlJ.-flB<l>A 

rronnuepst 5lB1151fOTC51 HeCOBMeCTHMbIMlI BO acext 113Y­

yeHHOM I1HTCpB aJ1 e COCTaBOB, ua YTO yxassraaer 01'­

Cy TcTBl1e orpauar ensnsrx 3H3 ' ICHI1H X2 3. 

COGAfeCnl ll,\ IOCI~ 

T afinuua 2	 3 K3o t 
o

K OJlH ' l eCTBo copouponauuu x napon BO)J.bl W 
H 3Hay ellHll rtapasrerpoa B3aHI\l0)J.e H CTB I1 ~ 3H.llO ! 

n OJlHMCp-p aCTB Op HTeJl b XI H n OJlHMep-nOJ1I1Mep 

Xl3 .uJl51 CMCCCH K M LI, p a31-1OH CTe n eHH 

HOHH33 UHH C TIBeDA 

C OCTaB, Mac% 
W, 

- Ir-r XI '/J.J3qm p 

uenmonoasr 
Il B<1> A 

NaK MU, ( ex = 1.0)- Il B<l>A 

PHC . 3. .LI.C K 100 2.477 0 0.583 
cu ec 

--Dj 

Con epacanne 
99 2 .391 0.586 

--D.('/;90 10 2 .123 0.597 

80 -D,Oi20 1.956 0.606 

50 50 --D.O"	 D.m 

100 

1.627 0.619 

30 70 1.579 -0.0:
 

10
 

0.630 

1.223 0.677 90 --D< 

99 -2,1 1.324 0.68 3 

0 100 1.556 0.656 60 
KMU, ( ex = 0.5)- TI B<l>A 

100 0 1.295 0.662 

99 5.0' 
20 

1.653 0.626 

02.90 10 1.462 0.64 2 

80 20 1.430 0.655 o .~ 

50 50 1.338 0.668 0.0 

30 70 1.187 --D.O:0.679 PIIC. 4 . Kpne 

10 90 I. 112 0.692 --D.I! 
Sm - nOTep: 

--D..u
 

0
 

99 1.275 0.682 

100 1.433 0.656 Ha pHC. 3 
H K M U, (ex = O}-Il B<1>A	 N a K M lJ., n 

Bane T CMne 

jl,a CJI 3 H)l 

I1Cn a p CHHK 

raioxe Bl1nC 

aercr aytou 
ure nn a n o: 

nJ1a BJ1e ml51 

11a6 J1 IO)lael 

100 

99 

90 

80 

50 

30 

10 

0 

0 

10 

20 

50 

70 

90 

99 

100 

0.823 

1.370 

1.598 

1.607 

1.863 

1.902 

1.877 

1.685 

1.433 

0.742 

0.655 

0.645 

0.64 1 

0.619 

0.6 19 

0.618 

0.63 4 

0.656 

8,7 

0 . 5 ~ 

0.3 6 

or 
0,72 

4.5 J 

[26, 27]. C 
11 Ua HH5I ru 
Jl e U b l JIHW 

HOK ( c	 uer 
nyio utero c 

1.80 
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BOnbl TV 
HCTBI15J 

-noJlI1J"ICp 

neHI1 

E
 
- 0 .30 

-0.09 

- 0 .0 8 

- 0 .07 

- 0 .0 5 

-0.42 

-2.18 

5.07 

0 .24 

0.06 

0.01 

- 0 .02 

-0.18 

-0.44 

8.70 

1.8 0 

0 .55 

0.36 

0.37 

0.72 

4.53 

3 ~10 I I 
o 

~n o j 

300 T 

...3.~C K repvorpaxniu (MBT'Mr- l
) nJleHOK N aKMIJ, (/), 

cMeceli N aK M IJ,- OB et>A (2-4) H OB et>A (5). 
T - r exmeparypa (0C). 

OJepiKaHl-1e I IB et>A (Mac%): 2 - 10,3 - 50,4 - 90 ; TO )!{e 

nml pHC. 4. 

:.II 

00 

3 

:0 

400 800 T 

~C . .J. Kpnaue 1T A nJleHOK N aKMIJ, (/), cvecefi NaKMIJ,­
OBet>A (2-4) H OB et>A (5) . 

lm - noreps MaCCbI nJleHOK (Mac%), T - resrrteparypa (0C). 

~ pnc, 3 npaaenenu ,JJ:C K r epxrorpaa wsr nJleHOK 

\KMlt n B <l>A 11 cxr eceii N aK Mu-nB <DA . B I1IITCP­

re Te\lfICp aTYP 70-95°C n n 51 BCCX ofipaauos Ha6n IO­

wc ~ 3H/lOTep MI1'-1eCKI1H n HK, KOTOpbIH OTHOCHTC5I K 

(~a pe Hl-l fO OCTaT04HOH BO.ubJ H3 nJleHOK. ,JJ:n51 nB<l>A 

ii::JieBI-l/leH 3HnOTepMH'-IeCKI1H n HK npa 2 63 °C, COOT­

~TCTBY IO l.l..\ IIH nnasnemuo nonnv epa. no Mepe y MeHb­

;II I I ~ /lOJ1 H n B <l>A B CMeC5IX nnouiam, nuxa ero 

~B.l eH l-l l1 YMeHb w aeTC5I. nOn06Ha51 3aKOHOMep HOCTb 

' mO,QaeTC5I H .un 51 n py r ux n On l-lMep Hblx cMeceH 

.0.27]. Cnenyer OTMeTHTb, '-ITO TCMnepaTy pbl CTeK­

laHl-1 11 rromoa epos Mo r y T 6 1,11'1, OT'-IeTn HBO onpezte­
~lIb l nuun, nocne npenaaparensnoro nporpesa nne­

{J, (c UCJ1bIO ynanenns CB5I3aHHOH so nu) H n ocn e­

nlOlJ(erOCH5ITH51,JJ:CK 'repvorpasea. 

Ta6JUlua 3 

X apaKTCpliCTI1KI1 KOMn 0 311THbiX nJiCHOK
 

NaKM L~-nB <l>A n o ,LI,aHHbIM T f A *
 

Cozrepacanae 
OBet>A, % 

mo,% 
(npa 

T=797°C) 

Two T5% r -« 

°C 

t: 

0 14.5 248 271 280 -
10 26.6 250 270 277 261.6 

50 25 .7 250 270 279 264.9 

90 18.5 245 264 272 266.3 

100 17.8 242 258 266 264.2 

• mo - KOKCOBblH OCTaTOK, % OT HCXOAHOH MaCCbl nJleHOK; 

Two, Two, T1o% - TeMnepaTy pbl norepa 1, 5 H 10% MaCCbI 
nJleHOK COOTBeTCTBeHHO; Tnn - TeMnepaTypa nnaaneuaa 
nJleHOK. 

TepMOCTa6HJlbllOCTb KOMn03HTHblX nneaox NaKMU­

nB<l>A 6bIJla asy-rena C f10MOI.l\bIO xrerona TfA . Ha 

pac . 4 np aeenea s: xpa asre Tf A, B Ta6n . 3 - peaynsra­
TbI liX ananasa. B un KpHBbIX noxaau eaer, ' ITO ace 
nneuxa conepxcar no 10% CB5J3aHlIOH nonu , KOTOpa51 

ynanaer cs npu narp eeana a n o 140-150° C. Ha 31'0 

YKa3bIBaIOT Ii xpn nu e ,JJ:CK (puc. 3). C paBHcHHc ,T.\aH­

HbIX ,JJ:C K 11 TfA n OKa3bIBacT, '-ITO nocn e nJl aBJleHH5I 

N aK M U, (npa TCMn cpaType as nu e 250°C) Ha'-lHHaeTC5I 

HHTeHCHBlloe Pa3J1 0)l(CHI1C 3qm pa UCJIJ1IOJl03bl (MaKcH­

I\IYM 3K30-TepMwlccKoro n uxa na KpllB OH )J;C K COOT­

BeTcTByeT 2 83 °C) [ 23 , 2 8]. DOJlCe n OJw 06 11o 3<p<peKTbl 

neranpar aua n B BOnOpaCTBOpHMblX 3<pupax uenrnono­
3bl paccaorpenu B pafiore [22]. OTMeTHM, '-ITO B 3aBH­

CHMOCTH 01' YCJlOBHH 3Kc nCp HMetITa ( B TOKe a30Ta HJlH 

na aosnyxe) B npouecce Har pCB8 N aK M U MO)l(eT n po­

I1CXO,nHTb necr pysuus 3<pHpa uenrnonosu BCJJC.uCTBI1C 

nexaptioxcan ap oaaans 11 KaTaJUITl1'-1eCKOr O neticr sus 
NaO H , 06pa1YIOI.l\erOC5I B pesynsr ar e sroro npouecca 
[22]. Ilpa TeMn epaTy pa x Bbl WC 300°C npOI1CXOn llT 

nan s ueiiuree pa3nO)l(eHI1C 06pa30 BaBw Hxc5I n ponyxros 
C BblnCJIe IlHCM CO2 H 06pa30Ba1l11CM KOKCOBoro OCTaT­

xa. B cn y-iae nB<l>A (pHC. 4 , KpHBaJI 5) lIa'4aJIO nn as ­
JlCHH5I nOJlI1MCpa Ha6J1IOnaeTC5I npa 242°C (MaKcHMyM 

rraxa na Kpl1BOH ,JJ:C K npn 2 83 °C) C O,T.\HOBpeMeHHbIM 

Ha'-laJlOM Tep Mo.uec-r pyKUHH sraxporaorrexyn. Cnenyer 
OTMeTI1Tb, '-ITO KOKCOBbIft OCTaTOK NaKM U 11 fI B <l>A 

nocne nporpesa n o 797°C COCTaBn 5lCT 14.5 H 17 .8% 

COOTBeTCTBeHHO (Ta6J1. 2) . B cnysae CMCCCH N aK M U ­

n B <l>A KOKCOBoro OCTaTKa OKa3aJlOCb 311 a'-lHTCn bHO 

60JlbWe, '1eM nJl51 I1CXOnHbIX non u v epoa . M O)f(HO no ­

narari., '-ITO npOnYKTbI pacnazia KIDK,UOrO H3 nona­
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MCp OB H3!\teH5IIOT npOTCKaHI1C XI1MH''1CCKHX pCaKUHH 

TC PM I1LICCKOr O p a3JIO)J(CHI151, xa paxr epnsre AJIll 

NaKMU 11 rIB <l>A . 

C UCJIblO Bhl ll CHCHl1ll MCXaHI1 3Ma B3aHMoAc HCT BHH 

K M U C nB<l>A B TBCpA OM COCTOHHHH 6I,lJII1 CHHTbl H K 

<l>ypbC- CneKTp bl n OJIYLICHHblX nJI eHOK. Ha p HC. 5 npa ­
BCACHb l cnexrpsr NaKMU 11 H K M U , a Ta lOKC n B <l>A 

C K MlL B YlOHI13 Y1 p OBa HHo H 11 HCUOHI13Y1 p On aHH oH 

¢Op MC. ,[lJI ll 60JICC YA06 1l0 ro a HaJIYl3a CMCCCH K M U ­

nB<DA 6 bl JII1 ClI ll TI, I pa3HOCTHbJC cnexr pu : Yl3 11K 

c n e xr p o s CMCCCH BbILIT CHI,I crrexrpu K M U . B 11K 

cne xr p c N a K M l..( u afim o n aicr c s n OJIOCI,I norn o ute u u n 
1 

npn 16 0 0 11 14 15 CM- , OTHO Cllml1CCll K aHTYlCI1M­

MCTp HLlllblM H CHI\I :\I CT PYlYllbIM KOJIc 6 aH Hll M HOHH3H ­

p OBa HHLIX Ka p60KCYlJIb HI, IX r p y nn COO- , nonoca npH 

2900 CM-
I
, o r aocsuiasca K C H r I1 Cl-l-rpynnaxt, a 

A 

,,

3600 3200 2800 1600 1200 800 v 

1640 6 
I

II 1530 

I 

3600 3200 2806 1600 1200 800 v 

PI1C. 5. 11K <Dypbe-CneKTpbl NaKMl.\ (I), HKMl.\ (2) (a) H
 

n B<DA (I) , cvecen (50 :50) NaKM~-nB <DA (2), HKMl.\­

n B<DA (3) (6) .
 

A - aficopouaa (OTH. ezt.) , v - BOJlHOBOe 'lHCJlO (CM- I) .
 

TaK)J(C pa3M bITa51 nonoca B ofinacr a 3200-3600 C~ 

OTHOCll mHCCH K r HA p OKCI1JIbH blM r pyn n asr UCJlJlIOJ10. 

11 ee np0 l13BOA HI, IX [29 ] . Il pu nepeaone N aKMU 

H - <P OPMY n 0 5lBJI5IrOTCH nonoca nO rJIO m Cm UI COOb 
1 

rpynn npn 1740 H nJICYO npu 16 4 7 CM- [ 3 0] . B! 
cne xrpe rIB<l>A Ha6 JIIOAaIOTC5I xapaxr epuu e nos 
n o r ouieu ua rpynn CO npn 1640 (aMI1A J), Jle~o p'. 

I.tHOHHblX KOJIc 6 a HHH rpyrm NH npu 15 3 0 (aMI1;111) 

n pa 125 0 CM-
1 

( a M HA Ill) [ 3 1]. Ta totce Ha6mo,ll,aJOi, 

n OJIOCbt n OrJI OmCHH5I n p a 3 2 5 5 C!,[ I , (or a ocsuuee 

Nl-l-rpynnav sr o p a -nro r o a MH A a, KOTOp bIC C6H33 

BOAO p O.uHbIM H CB5I3HMI1) , n p n 3050 CM-
1 

[pesoa 

<Dep M H Me)l<AY .uc <po p Ma UHo HHI, IMH Ko n e6aHII!' 

r p y rm N H ( aMBA 11) H BaJIeHT HI, IMI1 KOJIe6aHII! 

3T I1X )I(e r p y n n ] H n o rr o c a n p n 3475 CM- I, YKa3bl& 

uiaa ua n p HCYTCT BHC OCTaT04 HOH BOAbl B n n en xe. 

Il pn CMCW CIIHH N aKM U C nB<1>A n poHCXOAHT c~ 

n OJIOCI, I n Or JIOm CHHH ( a MI1A I) C 1640 .0.0 165 0 C~ 

YKa3I, lBa lOml1H na yC HJIeH HC B3allMoA c HCTBHH rpl" 

C O (puc. 5, 6, KpHBbl C 1, 2). H o CAB Hf n OJIOCbI nor. 

m CHHll a MI1A 11 C 153 0 ,U0 1537 CM-
1

n pHBOAHT x n 

THB On OJIO)l(HoMY 3<pepeK'ry , T.e . K OCJIa6 I ICHHIO 63al . 

AeHcTBHH -re p ea rpynriu N H . n OA 0 6 Hall 3a KOHOl:; 

HOCT b Ha6 JIIOA aJIaCb n p a C,ICWCHI1H MCT HJIu eJlJ1l0.l 

C n B<l>A [8). Taroxe nafimonaercs yBCJIH tlci-H1e no. 

W l1pYlHbl JlOJIOCbJ nornourenna a M I1A III . 

1):LJIll o6bllcHe HHll nafirnonaea oro, ua nepau a B3r.

npOTI1BOp C4 11ll II c o 6 x o ,UHMO Y 4HTbi BaT b B03M O )li~ 

113MCHCHl1C KOH <po p Ma UI1H Ma Kp OMOJICKy II n onnasr 

T UKOC n OBCA CHI1C n OJIOC aM I1A J I1 aMI1 ,U Il CJle~! , 

CB5I3bIBaTb C 113MeHe ~lHeM KOH<po p MaUI1I1 IlB<DA 
MaTp u u c NaKM U , nOAo6Ho TOM y Ka K 3TO !tIlt 

MCCTO B lla HJIOHaX n p n nep exo zie 113 a -KOHepop~ l a . 

B y-KOH<pOp MUUI1IO [32] . KOH<p0 pMaUI10 HHbIC H3MCh 

1111 51 cnssan u C n OBopo TOM aMI1,UHo H rpy nnu no OTH. 

WCHI1IO K OCB c nap an u. CJIC.uy CT OTMeTHTI" 'ITO . 

3T I1 KOH<po p Ma W Il1 B COOTBCTCTBHH CO Cll KTPaJJbHbl ~ 

xapaxr epncr mcau n ( npn anan n ae nOJIOC nornoiues 

a~1H.u I 11 a~II1 A Il B H K cne xrp e YI1CTOr O n B <D ) 0 

CYTCTBylOT B UCXO,UHOM n OJIl1aM I1,Ue . M O)l( HO nonan 

YTO n p u BBCA e HHH nB<l>A B MaTpl1Uy N aKMU of 
HCXO.ll.IiT nepepacnpen en e u u e HX OTHOCHTe JIbHOrOc. 
,Ue p )l( aHI111 B Ma Kp oM oJl c Ky JIax . T a Ko H cTpYKTYpm 

n e p e x o zr nOJIl1aM HAa MQ)KeT 6 blTb o6yCJIOBJICH M 

!\I OJICKYJlll PIl I,IM B3a I1Mo ,Uc HCTBHCM M aKp OMOJle,: 

N aKM U H n B<l>A B 06JIaCT H COCTaB OB, B KOTOp= 

n OJII1MCpbl COBMeCTI1M I, l. ):La HHI,l e ):LM A H cop6u 

n ap o n p aCTBOpHTeJIll n o .uTBep)I(,Ua IOT BI,ICKa3aHHu 

n p e,Un OJIQ)KCHl1e . 

rIOCKOJIbKY H K M U HeCOBMCCTI11\I a C nB<f>A , cyme, 
sennux 113MCH eHI1H B xapa xrepuux nonocax nor:": 

Coeuecmu 

U1CHH$l 

MCpOB 

HC. 5, 
nS<1>A 

IIH~ , He 

1I0IIOCb' 

npa 3T 

II, a y 
110 Jl Y WI 

113MC HC 

B3aHMO 

)l,eJIa qJ 
IJOCTI, I 

3 1'l p OB 

110M n e 

.uYh.iOM 

noca n, 
( p HC. 

nB<!>A 

aaiouie 
ustx r p 
Bone N 
6.5 .0.0 

1t3MeHe 

TUKIIM 

OBaHH 

H3Mcr'll: 

-iero It 

psrx n 
J],MA I 

YTO N l 
110M H 

cOBMC< 

NaK M 

TCpMOC 

llH\.f Hl 

n OJIH I\i 

T UIOl(e 

COT 

1. I-il 
BMCC 

t'lCHH 

rna J<! 
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10 CM - I , .'mlll nonaasurna B H K cne icrpe CMe CH nnyx n o m oi ­

1I0 1l0 3 b l :poB He nonx uo aafirnonar scs . Ho, Ka K Bl1n HO H3 

( M LI. B '. 5, 6, Kp HBa 51 3, B 11K cnexrp e CMCCI1 H K M U ­

: OOH­ A TalOKC Ha 6 Jl1o n aCTC5I cnaur n OJlOC nornouie­

. B 11K .1, HO B MCHbweH CTc n eHH . n p OI1CXO.lHIT CMem e HHC 

,OCbl norno ureuas aMl1n I C 1640 )J.O 1645 CM-
I
, HO 

diopraa­ .. 3TOM HCT cv euiena s n OJIOCbI nornouiea ns aM Hn 

,I)J. II ) H l y nOJlOCbI n Or JlOlllCHI151 a M lin III Y Bcm 14 HBaeTC5I 

naro 'CH JyuJloIp HHa . M O){OIO nonarar s, LITO Ha6JIIO)J.a CM bl e 

OllOCb l 

l!eHeHI151 nOJlOC nornomeuns O B <DA CB5I3aHbl C 

BSl3 a H b I _11.110.ueHCT BI1CM ztsyx nOJll1M CpOB na rp ann ue pas­
!J.l1e CH K 

:.1a ~a3 . K p OMC 1'01'0, CJICn y eT Y LIHT bIBaT b Be p05lT­

:Tb npl1CyTCT BHH B nnenxax HKM IJ.- n B <DA 110HH­

~30 H a C 

:IHHHMI1 

IJOB3HHbi X Ka p 6 0 KCI1JlL Ilbi X r p ynn. LI:a){(e npn non­:IHHSlM I1 
'.1 nepesone N aK ML~ B H - epOPl\ I Y (no naHHbl M KOH­%l8aIO ­
n OMeTp HLl eCKo r o THTp OBa HI151 ) OCTaeTC}I cnafias no­:e . 
'anOrnOm e HI151 rpy nn COO- B 0 6 JlaCT H 1600 CM-

I 

r Cn B I1I' 'iie. 5, G, xpasaa 2). B HI< cnexr pe CM CCI1 H K M IJ.­
O e M- I , IlIlA aafimonaerca n JlC4 0 npn 1597 CM- , y xassr­

r pynn cuee na HaJII1l.JHe HOHH3HpoBaHHbIx Ka p 6 0 KCHJlb ­
norno­ -iXrpyn n . Taioxe CJle.uYCT Y4 I1TbIBaT b, 41'0 npn nepe­
K npo ­ )e I aK M IJ. B H - epOPMY p H pacr sopa H3M CH}leTC5I 01' 

13a H M ­ .i l O 3,0, LITO MO)l(eT esu san, KOHepopMaUl1 0 HH bIe 
HOM p­ ;1!eHeHI151 MaKp OMOJle Ky Jl n OJIHa MH)J.a. 
1I0 1l03 bI 

e no.iy- : :11\106 pa30 M, cxieurea ne n Bet>A C KMU B HOHH3H­

BaHHOH 11 Hel10 HI13 I1pO Ba HHO H epop M ax npnaomrr K 

'eHeH111O Cp OnCTBa nsyx n OJlI1MepOB, BCJlCn CTBl1e 
B3rllH)J., ro I13MeH5ICTC5I 0 6JlaCTb COCTa BOB craeceii, B KOTO­

.1Q)l( l!oe 
.IX nonuvepu COBM CCTI1MbI. C nououn,:o MeTOnOB 

IaM H)la . l\IAfI COp6 UI1I-1 napos paCTB Op liTe JIeH y CTaHOBJleHO,
.neziy er 

~O NaKM U COBMeCTI1:Yla C n B et>A BO scev H3YLfeH ­
3et>A B 

°',1 f1HTepB aJIe COCTaBOB n OJlI1MepOB, a H KMU He ­
I1MeCT 

lIeCTI1Ma C n OJl l1aM l1nOM . C xte ureu ue O B et>A C 
DMaWIl1 

KMU npa aonnr K He3Ha LJ I1TeJl bHoMY CHl1)1(e HHIO 
BMeHC­

lIOCTa6HJlb HOCTI.f KOMn 0 31.fUI10HHbi X n Jle HOK 11 yBe­
o 01'11 ­

..eHIlIO KOKCOBo r o OCTa TK a . 
ITO 0 C 

I b H b l M H lelme nB<DA B MaT p Hl l Y 3 epl1p a uenmonosu npu ­

) I.Ue H WI liT K U3MelleH HIO crpyicrypnoti opraa asauau nOJIH­


) n pu ­ • 3. H a6 JllOn aCTC5I KOHepo p i\l a UH OHHbI H nepexon,
 
inarar s, n OBneHllbl H B3a HMO)J.eHCTBl1 e M MaKp OMOJIe Ky JI 

npo ­ 'BlIlA 11 N aK MIJ. B 0 6 JlaCT I1 COCTa BOB, B KOTOp blX 
o ro	 CO­ ..l ll\lepbl COBMe CTI1Mbl , ua rp anaue pasnena epa3, a 

rY P ll b lH "e BCJlenCTBHe m Me HeHH5I pH cpensr rtpn nepexo-
H Me)!( ­

oT NaKMU K l-l- rpopue. 
Oll xyn 
OT O p b lX Bb18 0 Abi 
OP6 U,IHI 

l3a H H OC HaTpUeBa51 COJlb Kap6 0 KCI1M eTH JlueJlJllOJl03b[ co­

ecrflMa C n OJlI1-N-BI1IUiJl(!lopMa Ml1nOM BO acext H3Y­

'0!1I0 ~ 1 I1HTepBaJIe COCTaB OB cxreceji nOJlI1MepOB, 1'0­:y lll.e CT ­
11KaKH-cjlopMa He COBMeCT HM a C nOJll1aMlinOM.no rn o­

2 . Il pony wru pacnana K3)l(JJ.0 rO H3 n OJllI Mep OB H1Me­

H5IIOT npor exan ue XIUHlLle CKI1X p eaKUI1H Tep MHLlcCKO­

1'0 p 33JlO)l(eH H}I, xap a KTe pHbIx nJl 51 aar pnesoti COJll1 

Ka p 60KCHMeT I1JlueJIJllOJl03bl 11 n OJl I1-N-BHHI1Jl(!l OPi\I ­

a MI1.ll a . 

3. B Be)J.cH l1e n OJl I1- N - BHtIl1Jlepo p M a MlIn a B MaTpHily 

HaTpHBo H COJIl1 Ka p 6 0KcH ICTlIJl u eJIJlIOJl03bl npnsorurr 
K 113MCHeHI11O CTPY KTYpHOH o p raHH3a UIHI n OJlI1a i\I II Jla . 

H a6 Jl IO.uaeT c }I KOHepOp MUU HOH Hbl H nepexon, ofiyc OB­

JlCHHbIH Me)KMOJleKYJl5lpH bIM B3a l1MOn e HCT BHc M Ma K­

p OMOJle KyJl aarpn aoii COJlH Ka p60KCHl\leT HJlu eJlJl IOJlO­

3bl 11 n OJlH-N -BI1HHJIepOpMuM H.ua . Il pa CMeWeHI1H no­
Jl I1-N - BI1HI1Jlepo p M a MHJla C H - epOPI\IOM r aroxe uafimona­
eTC5I KOHepo p MaUI10 HHbl H ncpexon n OJIl1a MHn a, 06y­

CJlOBJle HHbl H H3MeHCHI1CM pH cpezisr H B0 3MmKllbIM 

B3al1 MOneHCT BI1e M n OJIH Me p OB aa rp au nue pasncna 
epa3. 
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