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(Hncm umym 6bLCOKOMOJJeKYJlflPHbLX coeouneuuu PO~CUUCKOU axaoeuuu naytc, Cautcm-Ilemeptiype) 

0606U{aJOmCfl pesynsmamu uccneooeauuu cauoopeanusauuu U aepeeauuu B pacmeopax m ep­

.MO- U p ll-nyecmeumenui ux nOJlUMep06 CJlOJICHOU apxumekmypu - 36e3aOo6pa3HbLx nOJlUOKCa­

30JlUHOB U npueumux cononuuepoe C nOJlUUMUaHOtl OCHOBHOU II 60KOBbLMU nOJlUaUMemUJIaMU­

H03mUJlMemaKpUJlamHbLMU uensuu, Ilnn cpaenenus U3YlteH cmamucmunecxuu COnOJlUJHep N­
usonponunatcpunauuaa U MaJ7ellHOBOU KUCJlOmbL. Hanusue euopotbotinux 6JlOKOB B JlWKpO.MOJle­

«ynax npueooum K CHllJfCeHUJO meunepamypu diasoeoeo paccnoenus U U3MeHeHUJO uatiopa 

pacceUBaJOU{UX otisekmoe: otipasytomcs YHUMOJleKYJlflpHbLe uuuennu. Iloeutuenuan euympuuo­
nexynnpnan nnomuocms npueooum K saueimeuuto npoueccoe aepeeamootipasoeauun B pacmeo­
pax 1I0JlUMepOe CJ1OJICHOii apxumexmypu. 

B nocnerraue lleC5ITllJIeTl15I npl1CTaJIbHOe 
BHl1MaHl1e l1CCJIeilOBaTeJIeH npl1BJIeKalOT TepMO­

l1 pH-YYBcTBl1TeJIbHblC nOJIl1MCpbI , YTO ofiyc­
JlOBJleHO Wl1POKl1Ml1 B03MO:>KHOCT5IMl1 l1X npax­
Tl1yeCKOrO l1CnOJlb30BaHH5I. ITpl10pl1TeTHbIMl1 

HanpaBJleHl15IMH 5IBJl5JIOTC5I Meill1IUIHa, 6HOTCX­

HOJIOrl15I l1 6l10l1H:>KCHCPI15I. B YaCTHOCTI1, rep­
MO- 11 pH-YYBCTBI1TeJlbHble nOJlHMepbI HaWJlH 
npuveuemre B 1l0CTaBKe JICKapCTB, 6110pa3ile­
JleHHH H 06paTl1MOM 6110KaTaJlH3e [1-3]. Ba:>K­
HeHwaH oc06eHHOCTb TaK11X nOJII1MepOB - I1X 

cnocotiuocrs 06paTHMo 113MeHHTb rHilP0cPI1Jlb­
HO-rl1ilPocP06HbIH 6aJlaHC npu aapsapoaanau 
BHeWHI1X YCJIOBl1H, aanpnsrep , npl1113MeHCHI1 l1 

TeMnepaTypbl 11 pH, npn 06JlyyeHI1l1. ITPI1 3TOM 
113MeHHIOTC5I KOMnJlCKC006pa3ylOlUl1e CBOHCTBa 

nOJII1Mepa 11 ero cnocotinocrs K KOHcPopMaUH­

OHHbIM nepecrpoaxaa aa MOJleKyJIHpHOM ypos­

He. COOTBeTCTBeHHO nOHBJIHCTCH B03MO:>KHOCTb 

KOHTpOJll1pyeMo ynpaBJIHTb KaK npoueCCaMI1 

cPOpMHpOBaHHH HallMOJIeKYJl5IpHbIX crpyxryp l1 
BHyTpl1MOJICKyJIHpHOH CaI\100praHl13aUl-IH , TaK 

l1 npOUCCCaMl1 aCCOUl1aUHI1 TaKl1X nOJII1MepOB 
C HI13KOMOJleKYJl5IpHbIMI1 COelll1HeHI1HMI1 . 

B p afior a x n OCJIellHI1X JlCT npOllCMOHCTpl1pO­

sana nepCneKTI1BHOCTb HCnOJlb30BaHl1H B MellH­

UI1He TepMO- H pH-YYBCTBHTeJIbHbIX nOJlI1MCpOB 
CJIO:>KHOH apXI1TeKTypbI, aanpuaep, llCHilPI1THblX 

11 aaeanoofipaauux nOJII1MCpOB, MOJlCKYJI5IPHbIX 
lUeTOK [4, 5]. Bo-nepnux, HaJIl1Yl1e TOyeK BeTBJle ­

HI1H COnpOBO:>KllaeTC51 06bI'lHO Cy:>KCHI1CM cPa30­

BblX nepexonos. BO-BTOpbIX, coserainre B MaKpo­

MOJlCKYJlaX KOMnOHeHTOB pa3JlI1'lHOH XI1Ml1yeCKOH 
rrpuponst OTKpbIBaeT B03MO:>KHOCTI1 TOHKoro PC­

199004, Cauxr-Ilcrepfiypr, 60JIbWOft np-rv n. 31. 

r yJl l1p OBa HI1H CBOHCTB nonnsrepa nYTCM aanpas ­
JIeHHOH Bapl1aUl111 YI1CJIa UCHTpOB BeTBJleHI15I , 
COOTHOWeHI15I KOI\1ITOHeHTOB 11 11X paaaepos, KO­

JIl1yeCTBa 11 pacnpeneneaus no o6beMy KOHueBbIX 

cPYHKUI10HaJIbHbIX rpynn. 
B CB5I3H C 3Tl1M aKTyaJIbHbIMI1 npeilCTaBJI5I ­

IOTCH I1CCJIeilOBaHI1H B 06JIaCTl1 pa3pa60TKl1 HO­

BbIX nonxonos K Cl1HTC3Y TepMO- H pH-YYBCTBI1 ­

TeJIbHblX nOJII1MepOB CJIO:>KHOH apXI1TeKTypbI. C 
ueJlblO onpeileJIeHI1H nepcneKTHB npl1MeHeHI15I 

B Meill1UI1He Heo6xOill1MbI HCCJIeilOBaHI15I nose­
ileHI15I TepMO- H pH-YYBCTBI1TeJIbHbIX nOJII1Me ­

pOB CJIO:>KHOH apXI1TeKTypbI B yCJI OBI1HX, 6JI113­

KI1X K cPI13110JlOrI1YCCKI1M , a I1MeHHO, aHaJIl13 

npoueccos caaoopraanaauaa 11 arperauua -a 
BOilHbIX 11 BOilHO-COJleBbIX pacrsopax npn saps­

I1pOBaHl111 crpyxrypsr H apxnrexrypu MaKpOMO­

JIeK y JI 11 BHeWHI1X YCJlOBl1 tL 
B HaCT05IlUeH crarse o606lUalOTCH PC3YJlbTa­

TbI , rtony-rennue npu HCCJIellOBaHl111 TepMOYyB­

CTBI1TeJIbHbIX 3BC3iloo6pa3HbIX nOJIH-2-1130npO­
mfJl-2-0KCa30JlI1HOB C KaJIl1KCapeHoBbIM JlilPOM 

( IT I1 IT0 3 - 1l, rile n - YI1CJlO JlyYeH) , repxio- 11 pH­
'lYBcTBI1TeJlbHbIX npHBI1TbIX COnOJII1MCpOB (ITM ­

g-HlJ,MA3MA) c nOJlI1HMHilHOH (ITM) OCHOBHOH 
uerisro 11 60KOBbIMl1 uenHMI1 nOJII1-N, N'-ilI1Me­

Tl1JIaMl1H03THJIMeTaKpHJIaTa (IT,lJ,MA3MA) 11 CTa­
THCTHyeCKOrO COnOJII1Mepa [IT(I1ITAA-MK)] N­
1130npOnHJlaKpl1JIaMl1lla (I1ITAA) 11 Mallel1HOBOH 

KI1CJIOTbI (MK). CTPYKTYPHble cPOpMyJlbI paCCMaT­
paaaeuux nOJIHMepOB rrpaaenenu aa pac.l. CI1H­

Te3 ITI1IT03-n, ITM-g-IT,a,MA3MA 11 IT(I1ITAA­

MK) onacan B pafiorax [6, 7] . OCHoBHble axcne­

pHMeHTaJlbHble MeTOllbI, I1CnOJIb30BaHHble ilJIH 
ananaaa npoueccos CalYIOOpraHl13aUl1l1 B p aCTBO­
pax paCCMaTpl1BaeMbIX nOJlHMepOB, - CTaTI1YCC­
xoe 11 ill1HaMl1yeCKOe cBeTOpaCCe5IHl1e 11 ananaa 
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PHC. 1. Crpyarypnue tlJOpMyJIbl mmos-» (u), nM-g-n,llMA3MA (6) H n(MllAA-MK) (6). 

OrrTH'leCKOrO nponycxaxas. I1x npmreneane rro­

3BOJUleT rrony-um, CJIe,UYlOllJ,He xapaKTepHCTHKH. 
110 revncparypnsnr 3aBHCHMOCT5IM l1HTeHCHBHO­

ern paCCe5lHHOrO CBeTa I l1 ormr-recxoro rrporryc­
KaHl151 J* onpenenenu 3Ha'leHl151 paaa xapaxrepn­
CTH'leCKl1X rexmeparyp, npexne accro, rexmepa­
ryp rpaaosoro paCCJIOeHl151. MeTo,U ,UHHaMH'leCKO­

ro paCCe5lHl151 CBeTa naer rl1,Up0,Ul1HaMl1'leCKl1e 

pannycu Rir rrpHCYTCTBylOllJ,l1X B pacrsopax 'lac­
THU. )lOJI5I 'laCTHU paauoro rtma OueHHBaJIaCb rro 

I , cps 

JO' 

10' 

T, 

• 

IS 211 25 311 T,·C 35 

PHC. 2. 3aBHcHMoCTb HHTeHCHBHOCTH paccesnmoro CBeTa I 
OT TeMneparypbl T,lI,JIH BO.D.HOrO pacrsopa 3Be3.D.OOOpa3Horo 
sersrpexnyseeoro nOJIHOKCa30JIHHa nMn03-4 npn KOHlt:eH­
TpaUHH C = 0.0201 r/cM 3• 

nnouianaa S, non COOTBeTcTBylOllJ,l1Ml1 rrHKaMl1 ua 
3aBl1Cl1MOCTl1 HHTeHCHBHOCTH cBeTOpaCCe5lHH5I OT 

m,Up0,UHHaMl1'leCKl1X paasrepos. B irrore nonyse­
HbI 3aBHCHMOCTl1 YKa3aHHbIX xapaxrepncrax OT 

resmeparypsr, KOHueHTPaUHl1 pacrsopa l1 pH. 

Iloseaeane BO,UHbIX paCTBopOB 

3Be3,Uoo6pa3HbIx nOJIHOKCa30JIHHOB 

)lmI 3Be3,U006pa3Hblx nOJIl10KCa30JIl1HOB npn 
ncex KOHueHTpaUl151X nony-renu O,UHOTl1rrHble 3a­

Bl1CHMOCTl1 HHTeHCHBHOCTl1 paCCe5lHHOrO CBeTa I 
OT revrreparypsr T. B xaxecrae rtpnraepa na puc.Z 
rrpaseneaa 3aBl1Cl1MOCTb I OT T M5I xersrpexny­
xeaoro 11111103-4 [9]. Ilpl1 Hl13Kl1X resmepary­
pax J He H3MeH5IeTC5I C nOBbIWeHl1eM T. Ilpn TeM­

neparype T; Ha'll1HaeTC5I MeMeHHoe YBeJIl1qeHl1e 
l1HTeHCHBHOCTl1 CBeTOpaCCe5lHH5I B rrpouecce Ha­

rpeBaHH5I. 3aTeM, astute reuneparypst 1'" Ha6JIIO­

,UaeTC5I 6YPHbIH POCT HHTeHCl1BHOCTH, KOTOpa5l,U0­
cruraer MaKCHMaJIbHOrO 3HaqeHl151 npa rexmepa­
Type T ; nsnue T HHTeHCHBHOCTb YMeHbwaeTC5I. m m 
TaKHM 06pa30M, MeTO,U CBeTOpaCCe5lHl151 naer TpM 

xapaxrepnsre reuneparypu - T;, T: M Tm • MeTO,U 

OITTl1QeCKOrO nponycxanaa M5I roro »ce paCTBO­
pa naer ,UBe xapaxrepnsre resrneparypsr T1 l1 T2 ­

HaQaJIa H KOHua cnana 1* COOTBeTCTBeHHO (pHC. 
3). Ilpn 3TOM resmeparypst T, l1 T, COBrra,UaIOT C 

TO'lHOCTblO 0.25 rpaa, a T coananaer l1JIH He­2 
CKOJIbKO ssnue T • m 
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PHC. 3. 3aBHcHMoCTb OTHOCHTeJIblfOH HHTCHCHBHOCTH npo­
nycxanua [*/ [* 7'-21 OT reanepa'rypu T)J,JlH BO,I.UlOrO pacrsopa 
sersrpexnysesoro IUln03-4 IIpH C = 0.0201 r/cM3• 

OTBeTI.fTb aa sonpoc, 'lTO np0I.fCXOnI.fT B pa­
crsopax nJAn03-/l aa MOJIeKyJUlpHOM yposae, 
rrosroraer MeTon nI.fHaMI.f'leCKOrO paCCe5lHI.fH CBe­

ra. KaK 1.f3BeCTHo, C noasnueanera resmeparypu 
YMeHbwaeTc5I crenens rnnparauaa MOHoMepHblx 
3BeHbeB nOJIl-IOKCa30JII.fHOB: paspyuiarorcs BOnO­

ponaue CBH31.f nOJII.fMep - Bona I.f 06pa3ylOTcH 
BHYTPI.fMOJIeKyJIHpHble sonoponaue CBH31.f. KaK 

CJIenCTBl.fe, paCTBOpl.fMOCTb nOJIMMepa canxaer­
CH, 'lTO rtpaaomrr K BHYTpl.fMOJIeKYJIHpHbIM nepe­
CTpOHKaM I.f arperauna MaKpOMOJIeKyJI. 

Ha npnwepe pacrsopa onHOH M3 KOHueHTpa­

UI.fH (C = 0.0053 r/cM 3) paCCMOTpMM 60JIee non­
p06HO nponcxonmuae C 1.f3MeHeHMeM revnepary­
PW M3MeHeHI.fH B paCTBopax BOCbMMJIy'leBOrO 
nJAn03-8 (pMC.4) [8]. OTMeTMM, 'ITO Ka'leCTBeH­

HO nonotinoe noaeneiure Ha6JIlOnaeTCH M MH scex 
ztpyrux KOHueHTpaUI.fH n11n03-8. Jlpn HM3KMX 
rexmeparypax B pacrsopax aroro nOJIMMepa cy­

IlleCTByIDT nsa runa 'laCTMU, rl.fnpOnl.fHaMM'leCKl.fe 
pannycsr KOTOpbIX pa3JIM'laIOTCH B 6-10 pas. I'nn­
pOnl.fHaMl.f'IeCKI.fH paaayc 6bICTPOH MOnbI R _£.= h
4.9 HM rtpaxrnsecxa connanaer C paasrepov J(h.D 

= 4.4 HM MOJIeKYJI nl1n03-8, onpeneneansru B 

xnoporpopve [91. COOTBeTCTBeHHO MO)[(HO 3aKJIIO­
1I1.fTb, -rro xacrauaax, OTBeTCTBeHHbIMM sa 6bICT­

pyio Mony, HBJIHIOTCH yHI.fMOJIeKyJIHpHble Ml.fueJI­
JIbI, B KOTOpbIX runpodiotiaoe KaJIMKCapeHOBoe 

anpo OKp~eHO mnpo<pI.fJIbHOH, 06pa30BaHHOH 

OKCa30JII.fHOBbIMM JIyllaMI.f, KOpOHOtL 3a MeMeH­
nyio MO,Uy OTBeTCTBeHHbI 60JIbWMe arperaru, run­
p0,UI.fHaMl.flleCKI.fH pannyc KOTOpbIX npn KO~1HaT­
HOH rexrneparype yaennuaaaercs C nOHl.f)l(eHHeM 

KOHueHTpaUl1H. Bo BTOpOM reuneparypaoa I.fH­

'repaane (OT T; 110 T) paaxrepu pacceasaiounrx 
06beKTOB He 1.f3MeHHIOTCH, I.f cJIa60e YBeJIMlIeHl.fe 

MHTeHCI1BHOCTI.f CBeTopaCCeHHI.fH Bb13BaHO H3Me­
HeHMeM ,UOJIM Ka)[(.LJ:OrO runa lIaCTMU B pacrsope. 

B03paCTaeT conepxaaue 60JIbWMX arperaros aa 

cxer YMeHbweHMH nOJII1 MaKpOMOJIeKyJI, T.e. npo­

MCXOlll1T MX nansneauras arperauns. 
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PHC. 4. Tenneparypnaa naarpasraa )J,JlH BO.1J,HOrO pacrsopa 
BOCbMHJIyqeBoro nl1n03-8 UpH C = 0.0053 r/cM3• 

EypHWH pOCT MHTeHCMBHOCTM B 06JIaCTM 

renneparypu or r.,U0 T 06yCJIOBJIeH PMOM <paK­m 
TOpOB. Bo-nepsux, B03paCTalOT mnpOnMHaMMlIec­
KMe pasvepu R

h
., 60JIbWMX arperaros. BO-BTOpbIX, 

rrOHBJIHIOTCH lIaCTMUbI rpersero rana - cpe,UHHH 
Mo,Ua - arperarsr C rrpOMe)l(YT0'lHbIMM paaxiepa­
MM R _ • B-TpeTbMX, YBeJIMlIMBaeTCH ,UOJIH 60JIb­

h m 
WMX arperaros B pacrsope. COOTBeTCTBeHHO npa 
BbICOKMX rexmeparypax MClIe3alOT YHMMOJIeKyJI5Ip­

usre MMueJIJIbI M cpennne arperaru, M B pacrsope 
OCTalOTCH TOJIbKO 60JIbWMe lIaCTMUbI, paauepu KO­

TOpbIX YBeJIMlIMBaJOTCH C nOBbIweHMeM reemepa­
rypu. MaKCMMaJIbHble 3HalleHMH MHTeHCMBHOCTM 

pacceaana M pasaepoa ~raCTMU ,UOCTl.fraIOTCH npa 
resmeparype T , astute KOTOPOH Ha6JIIO,UaeTC5Im
YMeHbweHMe 3TI.fX xapaKTepMCTMK, 'lTO orpaxaer 
KOMrraKTI.f3aUMlO MaKpOMOJIeKYJI TIJAn03-8. 

Teaneparypnua MHTepBaJI OT T no T MO)l(HO 
paCCMaTpMBaTb KaK MHTepBaJI <pa30'BOro paccJIoe~ 
HMH, B KOTOpOM rrpOMCXO,UMT rrpaKTWIeCKM nOJIHaH 

neranparauau MaKpOMOJleKYJl nomorepa. C yBeJIM­

lIeHMeM KOHueHTpaUMM 06e paccaarpaaaeauc TeM­
neparypsr rrOHM)[(aIOTCH. Ilpn 3TOM WMpMHa I1T = 
T

m 
- T,resmeparvpaoro MHTepBaJIa <paJoBoro pac­

CJlOeHMH coxpautaercs C 10 rpan npa HM3KMX KOH­

ueHTpaUM5IX (C = 0.001 r/cM3) no 1 rpan M5I KOH­

ueHTpMpOBaHHbIX paCTBOpOB (C = 0.032 r/cM3) . 

TIOCKOJlbKY npn MCCJIe,UOBaHMM TepMollyBCTBM­
TeJIbHbIX nOJlMMepOB lIaCTO B xa-recrse pacrsopa­
TeJlH ncnonsayercs ,UeHTepMpOBaHHaH sona (aanpn­
Mep, B MeTone 5lMP-cneKTpocKorrMM I1JlM MaJIoyr­

JlOBOrO paccenaaa peHTreHOBCKMX JI)"leH), HaMM 

H3)"leHO BJlM5IHl1e rnna BO,UbI na CBOHCTBa BOCb­

MI1JI~IeBOro nOJlHOKCa30JlMHa [10]. Ero nOBe,UeHMe 

B T5I)I(eJlOH sone KalleCTBeHHO nOJlHOCTblO COOTBeT­

crnyer TOMy, -rro Ha6JlJO,UaJIOCb B H,O: 3TO xacaer­
C5I rexmeparypasrx 3aBMCMMOCTeH H I.fHTeHCMBHO­
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XUMU'IeCKUe 80flOKHG Ng 3 20152. 

CTI1 paCCe5lHHOrO CBeTa, 11 rH,UpO,UI1HaMI1'leCKI1X pa­
,Ul1yCOB rtpucyrcrsytouiax B pacrsope 'laCTI1U. O,U­
HaKO Ha6mo,UaIOTC5I neaua-nrrensnue KOJIl1'leCTBeH­
nue pa3JII1'll151. Teuneparypu rpasonoro paccnoe­
HI151 B ,UeHTepl1pOBaHHoH sone CHl1)1(aIOTC5I aa 1-2 

rpan. Kpoxie 1'01'0, HeCKOJIbKO YBeJIl1'll1BaeTC5I Wl1­
pnna !:!.T l1HTepBaJIa <pa30Boro nepexona (MeHbwe, 
'leM aa 1 rpan). 31'11 113MeHeHI151 HeBeJIl1Kl1, HO l1X 
He06xo,Ul1MO YtII1TbIBaTb npu TpaKTOBKe l1 conoc­
TaBJIeHl111 3KCnepl1MeHTaJIbHbiX ,UaHHbIX, nOJIYtIae­
MbIX)J)Ul TepMOtIYBCTBI1TeJIbTHbIX nOJII1MepOB B H 20 
l1 D~O. 

,I...I,JI5I 1'01'0 tIT06bI npOCJIe,UI1Tb BJII151Hl1e napa­
MeTpoB apxnrexrypu MaKpOMOJIeKyJI - tIl1CJIa l1 
,UJII1HbI JIYtIeH - na nOBe,UeHl1e Tep MOtI YBcTBl1TeJIb ­
HbIX 3Be3,U006pa3Hblx nOJII1MepOB, HaMI1 I1CCJIe­
,UOBaHbI 06pa311bI tIeTblpeXJIytIeBOrO nOJII10KCa30­
JII1Ha TII1TI03-4 [9]. Y O,UHOro 113 HI1X ,UJII1Ha JIY­
'IeH 6bIJIa 6JII13Ka K TaKOBOH ,UJI5I BOCbMI1JIytIeBOH 
3Be3,UbI (crenens nOJII1Mepl13aUI1l1 -20) . Y BTOPO­
ro ofipasua JIytIl1 6bIJII1 B 2.5 pasa KOpOtIe. Cono­
CTaBJIeHI1e nOJIytIeHHbIX ,UJI5I TII1TI03-4 11 TII1­
TI03-8 revneparypnux 3aBI1CI1MOCTeH l1HTeHCI1B­
HOCTeH paCCe5lHHOrO CBeTa 11 OnTl1tIeCKOrO npo­

nycKaHI151 , a raioxe fI1,Up0,UI1HaMI1tIeCKI1X panny­
COB R paCCeI1BalOw,I1X 06beKTOB 11 I1X ,UOJIl1 B pa­h 
crsope nOKa3bIBaeT, tITO xapaKTepI1CTI1KI1 paCTBO­
pOB TII1TI03-n 113MeH5IIOTC5I npn Bapl1aUI111 KaK 
'll1CJIa JIytIeH, TaK 11 I1X ,UJII1HbI. 

TIoBe,UeHl1e BOCbMI1- 11 -rersrpexnyaeaux TI 11­
TI03-n C 6JII13KOH ,UJII1HOH JIYtIeH pa3JII1'laeTC5I He 
oseas 3HatII1TeJIbHO. TIPI1 HI13KI1X revneparypax B 
pacrsopax 060l1X ,UJII1HHOJIytIeBbIX 06pa3UOB cyuie­
CTBYIOT ,UBa TI1na tIaCTI111 - YHI1MOJIeKYJI5IpHble Ml1­
ueJIJIbI l1 arperarsi. Bo BTOpOM renneparypnora I1H­
repsane, ssnue T;, npOI1CXO,UI1T YBeJII1tIeHI1e ,UOJII1 ar­
peraros, a rI1.Llp0,Ul1HaMI1'IeCKl1e pasvepsr npI1CyrCTBY­
1OW,I1X B pacrsopax tIaCTI1U He l13MeH5IIOTC5I. B 06JIa­
CTI1 diaaosoro nepexona Ha6JIIO,UaeTC5I YBeJIH'IeHl1e 
pasvepon arperaros, I1C'le3HOBeHI1e Ml1ueJIJI, n05lBJIe­
Hl1e l1I1C'le3HOBeHl1e cpennea MO,UbI.)J.JI5I cpaeaasae­
MbIX nOJII1MepOB nOJIYtIeHbI 6JI113KI1e 3HatIeHl15I TeM­

neparypu 11 WI1pI1HbI I1HTepBaJIa rpasoaoro paccnoe­
Hl15I: I1HTepBaJI <pa30BOrO paCCJIOeHl15I cnanraercs na 
2 rpan B CTOpOHy HI13KI1X resmeparyp nna TII1TI03-4 
no cpaBHeHI110 C T ,UJI5I BOCbMI1JIYtIeBoro nOJII10KCa­
30JIl1Ha; unrpnna It 3TOro I1HTepBaJIa YMeHbwaeTc5I 
aa 1 rpan npn nepexone 01' TI11TI03-8 K TII1TI03-4. 
TaKl1M 06pa30M, npa ,UocTaTOtIHO 60JIbWOH ,UJII1He 
JIYtIeH YBeJII1tIeHl1e I1X tII1CJIa He npI1BO,UI1T K cyute­
CTBeHHoMy I13MeHeHI11O CBOHCTB 3Be3,U006pa3HbIX 
nOJIl10KCa30JII1HOB B BO,UHbIX pacrsopax. Bep05lTHO, 
31'0 CB5I3aHO C TeM, tITO ,UOJI5I rI1.Llpo<p06HOro KaJII1K­
capeaosoro napa B MaKpOMOJIeKYJIax 011003-8 11 
011003-4 npaKTI1'-IeCKI1 O,UI1HaKOBa. 

HanpOTI1B, YMeHbWeHl1e ,UJII1HbI JIYtIeH conpo­
BO)l(,LlaeTC5I cyw,eCTBeHHbIMI1 113MeHeHI151MI1 B no­
Be,UeHI111 TepMOtIYBCTBI1TeJIbHbIX 011003-n. CJIe­
nyer OTMeTI1Tb ,UBa Hal160JIee Ba)l(HbIX diaxra. Bo­
nepaux, B pacrsopax TII1TI03-4 C KOPOTKl1MI1 

JIy'IaMH npn KOMH aTH o H resmeparype cytuecrsy­
er He ,UDa, a r p a ru ria paCCel1BalOw,I1X 06beK­
TOB . OOMI1MO YH I1MOJI e KYJI5Ip H bI X Ml1ueJIJI 11 

60JIbWI1X arperar os Ja<pl1KCl1pOBaHbl Ml1ueJIJIO­
nonofinsre crpyxrypu C panaycojr R

h 
_
m 

, KOTO­

psre B pacrsopax ,UJIl1HHOJIytIeBbIX 06pa3UOB rro­
JII10KCa30JII1HOB <pOPMI1PYIOTC5I TOJIbKO D Y3KOM 
I1HTepBaJIe rexrneparypu diaaosoro paCCJIOeHI151. 
Bo-BTOpbIX, ,UJI5I KOpOTKOJIy'leBOrO TI 11 0 03-4 
ofinapyxeno pesxoe YBeJIl1tIeHl1e Wl1pl1HbI I1H­
repsana rpaaosoro paCCJIOeHI151: ,UJI5I Hero OHa 
COCTaBJI5IeT OKOJIO 10 rpaa, T.e. B 6 pas 60JIbIlle , 
'leM !:!.T ,UJI5I ofipaaua 011003-4 C ,UJII1HHbIMl1 JIy­
tIaMl1. PaJJII1'Il1e B nOBe,UeHI1I1 ,UJII1HHO- 11 KOpOTKO­
JIYtIeBbIX 011003-n CB5I3aHO C YBeJIl1tIeHl1eM 01'­
HOCl1TeJIbHOH ,UOJII1 ranpodiotinoro 51,Upa B MaK­
pOMOJIeKyJIaX npn y K o p O'IeH I1l1 JIytIeH. 

06w,a51 OTJII1'lI1TeJIbHa5I ococeaaocre l1CCJIe,Uo­
BaHHblX 3Be3,U006pa3 H bl x rrOJII10KCa30JII1HOB ­
60JIbWa51 ,UJII1TeJl bHOCTb npoueccos yCTaHOBJIeHI151 
pasaoaecnoro COCT0 5lHI15I CI1CTeMbI rrOCJIe CKa'lKO­
ofipasn o ro 113MeH eH I151 reaneparypsr, Ha Pl1c.S 11 
6 npl1Be,UeHbI 3aBI1CI1MOCTI1 I1HTeHCI1BHOCTI1 pac­
Ce5lHHOrO CBeTa 11 m,Up 0,UI1HaMI1'leCKI1X panl1YCOB 
arperaTOB,UJI5I paCTBopOB TI11003-8 01' BpeMeHI1 , 

(aa , = 0 n pl1HI1MaJlI1 MOMeHT, xorna TeMnepaTYPa 
pacrsop a n ocrurar a sanaa iro r o 3HatIeHl15I; CKOpOCTb 
l13MeH eHl151 r ev n ep arypu COCTaBJI5IJIa 2 rpan/vaa: 
war l13MeHeHl15ITeMTIeparypbI He npesuuran 4 rpan). 
TIo 3aS I1Cl1MOCT:lM pnc.S 11 6 onpeneneuu spesre­

ua 'paBH' He06x o,UI1Mble .LlJl5I ,UOCTI1)1(eHl151 rrOCT05lH­
HbIX BO BpeMeHI1 3HatI eH I111 1, J* 11 R • ,lla)l(e npah
Hl13KI1X resmepar yp ax (T < T;) apexrena yCTaHoB­
JIeHl151 npeasnnaior 3000 c, a B TeMrrepaTYPHOM 
I1HTepBaJIe diasoaor o paCCJIOeHI15I rrpoueccst ,UOC­
Tl1)1(eHl151 pasnouecaoro COCT05lHI15I CI1CTeMbI 

osens Cl1JIbHO 3a Me,UJI5IIOTC5I, 11 'paBII MOryr npensr­
urars 40000 c. 3 aMe,UJIeHl1e npoueccos arperaumt 
3Be3,U006pa3Hblx n OJII1MepOB rro cpaBHeHl110 C JII1­
HeI1HbIMl1 06b5lCH5IeTC5I 3Be3,U006pa3HoH CTPyKTy­

POI1 MaKpOMOJIeKYJI. B HI1X rI1.Llpo<p06Hoe 5I,UPO OK­
pyxeno nJIOTHOH m,UpocPl1JIbHOH OKCa30JII1HOB0l1 

060JIO'lK0I1, npenrrrcrsyroutea B3aI1Mo.ueHCTBI1IO 
rH'uPOcP06HbIX diparvearou. 

CBOHCTBa BO,UHbIX pacrsopoa upasaroro
 
COnOJlHMepa rnr-g-II,IJ:MA3MA
 

I1CCJIe,UOBaHHbII1 ofipaaeu rrpnsrrroro corrOJII1­
Mepa TII1-g-0,l.I,MA3MA I1MeJI MOJIeKyJI5IpHylO 
Maccy 470000 r/MOJIb 11 ,UOCTaTO'lHO BbICOKYIO ry­
CTOTy npl1BI1BKI1 60KOBbIX uenen Z = 0.44 [11] . B 
011-g-TI,l.I,MA3MA m,Upo<p06HbIM 6JIOKOM 5IBJI5I­
eTC5I OCHOBHa51 TII1 uens, a m,Up0<pI1JIbHOH: xac­
TblO - fioxosue uerni. KaK 113BeCTHO, JII.mel1HbIH 
TI,l.I,MA3MA 06JIanaeT ,UBOI1HOI1 repsro- 11 pH­
tIYBcTBl1TeJIbHOCTblO, tITO 06yCJIOBJIeHO 113MeHeHI1­
eM npOTOHI13aUl111 aMI1HHbIX rpyrrrr B I1X uensx 
npn Bapl1aUI1I1 rearteparypsr 11 pH [12-14]. I1c­
CJIe,UOBaHbI BO,UHble pacrsopsr 011-g-0,l.I,MA3MA 
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cp 
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• T - T = -4.5 °C 
cp• 

t, c3000 6000 9000 

PHC. 5. Bpeaeuuas 3aBHCHMOCTb HIITellCHBIlOCTH pacceau­

noro CBeTa 111,=0 Win BOJUlOro pacrsopa BOCbMHJIy'leBoro 

lllIl103-8 "PH C = 0.0208 r/cM3
• 

OJJ:HOH xonuetrrpaumt C = 0.015 r/cM\ npu 3TOM 
pH cpensi aapsapoaanacs B WHpOKJ.1X npenenax 
- OT 2,ll0 12.5. 

CBoHcTBa paCTBopOB fU1-g-nLI,MA3MA 
CHnbHO 3aBHCHT OT pH, tITO npOHBnHeTCH yxce npa 
KOMHaTHOH renneparype. B KJ.1CnbIX J.1 aeirrpans­
HbIX cpenax B pacrsopax cymeCTByIOT ronsxo 
oxeus fioru.uiae arperarsr C fJ.1JJ:p0JJ:J.1HaMHtIeCKJ.1M 
pazurycov Rh = (200-300) HM. B J.1HTepBaJIe pH 
OT 8 no 9.5 TaIOKe cyurecrnyer ronsxo O,llJ.1H THn 
tIaCTJ.1U - MJ.1uennonoJJ:06Hble arperarsr C fJ.1,llPO­
JJ:I1HaMl1tIeCKI1M pa,llJ.1YCOM R '" 20 HM. Ilpn no­h 
BbIWeHJ.111 pH paasiepsr arperaros YBenJ.1tIJ.1BaIOT­
CH, ,llOCTJ.1raH 60 HM npn pH = 12.4. Kpowe roro, 
npu pH > 9.5 B pacrsopax nOHBJlHIOTCH ovens 
ManeHbKl1e tIa<:.TI1UbI C Rh '" (8-10) HM, rrpencras­
Jl5IIOWl1e c06011 cxonnancnpoaaaaue MaKpOMO­
nexynu cononavepa. 

TepMo'IyBcTBI1TenbHOe nOBeJJ:eHl1e paCTBopOB 
npl1BI1TbIX COnOJlI1MepOB np05IBn5IeTC5I TOJlbKO npn 
pH > 7.5. B fionee KI1CJlbIX cpenax nOBbIWeHJ.1e 
revneparypu He npHBO,llI1T K ¢a30BOMY paccnoe­
HI1IO. Ilpa 3TOM paavepsr 60JlbWJ.1X arperaros He 
3aI311CHT OT T. BepOHTHa5I npa-nnra ¢OpMl1pOBa­
Hl15I 3TI1X arperaros - B3aJ.1MO,lleHCTBJ.1e Il kl ue­
neH pa3Jll1tIHbIX MaKpol\lOneKyJl. 

TaK )Ke KaK H B cnyxae 3Be3,ll006pa3HbIX no­
JlI10KCa30JlJ.1HOB, JJ:]]H npl1BI1TOrO COnOJlI1Mepa rrpn 
8 < pH < 9.5 I1CCJleJJ:oBaHHbIH reemeparypaun 
I1HTepBaJI MO)KHO YCJlOBHO paanemrrs aa xerupe 
06JlaCTI1 (pnc.Z). TOJlbKO B cnyxae MOJleKYJlHpHOH 
weTKI1 nl1-g-nLI,MA3MA B pacrsopax npncyr­
crsyer He 2 I1nJ.1 3, a onnn TJ.1n tIaCTI1U - Ml1uen­
JlOnoJJ:06Hble arperarsr, B KOTOpbIX rnnporpofiaue 
D 11 uerur 3KpaHl1pOBaHbI OT paCTBOpl1TeJl5I 60KO­
BbIMI1 rHJJ:pO¢l1nbHbIMI1 uen5IMl1 nLI,MA3MA. 
Ilpa HI13KI1X reuneparypax (T < T) l1HTeHCI1B­
HOCTb pacceaanoro CBeTa 11 fl1JJ:p0JJ:MHaMJ.1tIeCKI1H 
pannyc arperaros nOCT05IHHbI. Bo BTOpOM I1HTep­
BaJIe npn T > T. HatIl1HaeTC5I OtIeHb Me,llJleHHbIH 
(ua 5-10% aa 10' rpan) POCT R • COOTBeTCTBeHHO

h
Y13eJll1tIl1BaeTC5I 11 I1HTeHCJ.1BHOCTb paCCe5IHl15I I. 

H.U R ll .; T- T = -5 °C 
cpcP}~Po 

OOdJ 
0 

100 

50 T- T = -1.5 °C 

~~~: ....-.-; . 
I. C0 3000 6000 9000 

PHC. 6. Bpesrennaa 3aBHCHMOCTb nmp0,llHHaMH'IeCKltX pa­

,llHyCOB lllIl103-8 "PH C = 0.0053 r/cM3 (ueaaxpaurenaue 
CHMBOJIbl) H C = 0.0208 r/cM3 (saapaureunue CHMBOJIbl). 

TpeTI1H rexmeparypnsrf J.1HTepBaJI , OT r.,ll0 TIJ1 
- 3TO 06JlaCTb rpaaoaoro paCCJlOeHJ.1H, B KOTOpOJ.1 
Ha6JlIOJJ:aeTC5I 6ypHbIH pOCT I1HTeHCJ.1BHOCTI1 pac­
Ce5IHJ.15I, 06ycnOBJleHHbIH YBeJlJ.1tIeHJ.1eM paaxrepon 
pacceHBaIOWI1X 06beKTOB. B tIeTBepTOH 06JlaCTJ.1 
( T > T ) diasoaoe paCCJlOeHJ.1e 3aBepWaeTC5I, 11 3Ha­m 
tIJ.1TeJlbHa5I tIaCTb nonnuepa ssmanaer B OCa,llOK. 

Ilpn ,llaJIbHeHWeM nOBbIWeHJ.1J.1 pH rrosenenae 
nl1-g-nLI,MA3MA J.13MeH5IeTC5I. KaK CKa3aHO ssnue, 
npa pH> 9.5 B pacrsopax nOMHMO arperaros n05IB­
Jl5IIOTCH osem, MMeHbKl1e tIaCTHUbI. Kpoxte roro, npn 
3THX pH OTCYTCTByeT HH3KOTeMnepaTYPHa5I ofinacrs: 
)')Ke npn HJ.13KHX revrreparypax 3ac!:1I1KCJ.1pOBaHO Me,ll­
nenaoe rrOBbIWeHJ.1e J.1HTeHCJ.1BHOCTI1 CBeTOpaCCe5I­
HJ.1H, BbI3BaHHoe YBenl1tIeHl1eM paavepoa R.4 arpera­
TOB 11 B03paCTaHl1eM HX ,llOJlJ.1 B pacrnope. li HHTep­
BaJIe diaaoaoro paCCnOeHJ.1H cxonnancnposaaasre 
MaKpOMOJleKyJlbI J.1CtIe3aIOT, J.1 B pacrsope OCTaIOTCH 
TOJlbKO arperaru, paavepu KOTOpbIX yBeJll1'-lJ.1BaIOT­
C5I C nOBbIWeHJ.1eM retmeparypu. WJ.1pJ.1Ha HHTep­
BMa diasoaoro paCCnOeHJ.15I YBenHtIJ.1BaeTC5I no cpan­
HeHJ.1IO C 6.T npa pH B HHTepBMe OT 8 no 9.5. B ­
uenov, resmeparypa ¢a30Boro nepexozta 3aMeTHO 
CHH)KaeTCH C nOBbIWeHJ.1eM OCHOBHOCTJ.1 pacrsopa. 

TaKJ.1M 06pa30M, nOBeJJ:eHJ.1e npHBI1TOrO co­
nonnuepa Dl1-g-D,D,MA3MA Ka'IeCTBeHHO no­
,ll06HO TOMy, tITO Ha6nIOJJ:aeTC5I 06bltIHO B BOJJ:HbIX 
pacrsopax JlHHeHHbIX nLI,MA3MA. Bee 3a¢I1K­
cnpoaaanue 3¢¢eKTbI 06YCJlOBJleHbI 113MeHeHI1­
eM npOTOHI13aUl111 aMI1HHbIX rpynn B 60KOBbIX 
nLI,MA3MA uensx npn Bapl1aUl111 reuneparypu 
11 pH. O,llHaKO HaJIl1tIl1e rH,llPO¢06HOH OCHOBHOH 
Il 11 uerra npI1BO,llI1T K psny cyurecraenaux OTJlI1­
tII1H. Ilpexne acero, 3TO OTHOCI1TCH K n05IBneHl1IO 
oseru, 6bICTPOH MO,llbI (cxonnaucaposaanux MaK­
pOMOJleKyJl), KOTOpa5I B03HI1KaeT finaronaps CI1Jlb­
HOMy BHyTpl1MOJleKyJl5IpHOMy B3aI1MO,lleHCTBI1IO
n11 uenen. BO-BTOPbIX, npn HI13KI1X 3HatIeHH5IX 
pH npl1BI1TOH COnOJlHMep paCTBOp5IeTC5I HeMOJle­
KyJl5IpHO, B pacrsope cyuiecrayior TOJlbKO ouens 
60JlbWI1e arperaru. Bvrpersnx, 3aMeTHO aaxren­
Jl5IIOTCH npoueccu YCTaHOI3JleHHH paBHOI3eCHOrO 
COCT05IH115I CHCTeMbI. B 06JlaCTH ¢a30I30rO pac­
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PIIC. 7. Tesmeparypuaa JI.llarpaMMa )I,JIH aonnoro pacrsopa 
npIIBIIToro COnOJIIIMepa IIII-g-II,II,MA3MA. 

CJIOeHlUI apexreaa yCTaHOBJIeHl151 MOrYT Jl,OCTl1raTb 
10000 C, "ITO npaKTl1l{eCKI1 aa nOp5lJl,OK fionsure, 
l{eM 06bIl{HbIe BeJIl1'-Il1Hbl Jl,JI5I JII1HeHHOro TI,lJ,MA­
3MA. 3TO 06yCJIOBJIeHO nOBbIllleHHOH BHYTPI1 ­
MOJIeKYJI5IpHOH nJIOTHOCTblO npl1BHTOrO COnOJIH­
Mepa no cpaBHeHl110 C JII1HeHHbIM. TIJIOTHa5I CTPyK­
rypa npensrcrayer B3aI1MOJl,eHCTBI151M runpodiofi­
HbIX ¢parMeHTOB Jl,ByX MaKpOMOJIeKYJI , 3aMeJl,JI5I5I 
POCT arperaros. 

TIoBeJl,eHHe BOJl,HbIX paCTBopOB
 
CTaTHCTHlJeCKOrO COnOJlHMepa
 

II (1II1AA-MK) 

TII1TIAA 51BJI5IeTC5I KJIaCCl1l{eCKI1M repao-rys­
CTBI1TeJIbHbIM nOJII1MepOM. Bneneane MOHOMepHbIX 
3BeHbeB MaJIel1HOBOH KI1CJIOTbl B TII1TIAA npnao­
Jl,I1T K n05lBJIeHl11O y COnOJIJ1Mepa TI(I1TIAA-MK) 
nOMI1MO TepMOl{YBCTBl1TeJIbHOCTl1 euie l1 OTKJIJ1Ka 
ua l13MeHeHl1e pH . COnOJIl1Mep TI(HTIAA-MK) 
raxxe l13yYeH npn C = 0.015 r/cM3• 

3aBl1Cl1MOCTb xapaKTepl1CTl1K paCTBopOB 
TI(11 TIAA-MK) OT pH np05lBJI5IeTC5I yxe rrpn 
KOMHaTHOl1 rexrrreparype. TIPl1 T = 21°C B pa­
crsopax CTaTl1CTl1l{eCKOrO COnOJII1Mepa 3a¢l1KCl1­

pOBaHO rpn MOJl,b!. OHl1 OnJ1CbIBaIOT Jl,l1¢¢Y3l11O 
MaKpOMOJIeKyJI (6bIcTpa51 MOJl,a R ) Ml1ueJIJIO­, h-f ' 
nOJl,06HbIX CTpyKTYp (cpeJl,H5I5I MOJ],a R ) J1 60JIb­
111l1X arperaros (MeJl,JIeHHa51 MOJ],a R ~-.m3TJ1 pac­, Jr~s) 
Cel1BaIOUJ,l1e 06beKTbI npl1CYTCTByIOT B pacrsopax 
TI(I1TIAA-MK) BO BceH aHaJIl13l1pyeMoH 06JIacTl1 
TeMn~paTYP npn scex 3Hal{eHl151X pH. Pasxrep 6bl­
CTpOJ1 MOJl,bI He 3aBl1Cl1T OT pH, B TO BpeM5I KaK 
R _ J1 R _ HeMOHOTOHHO l13MeH5IIOTC5I npa napsn­h m h s 
pOBaHl1l1 Kl1CJIOTHOCTl1. Oxem, cyUJ,eCTBeHHO J13­
MeH51eTC5I C 113MeHeHl1eM pH 11 Jl,OJI5I Ka)I(J],OrO TJ1na 
l{aCTl1U B pacrsope. TIPJ1 pH < 3.5 B pacrsopax 
COnOJIl1Mepa npeofinanaior Ml1ueJIJIonoJl,06HbIe 

CTpyKTYpbI , a Jl,OJI5I MaKpOMOJIeKYJI Ml1Hl1MaJIbHa. 
TIPl1 HeHTpaJIbHbIX pH BKJIM B CYMMapHOe pacce­
51HJ1e CBeTa scex Tl1nOB l{aCTl1U rtpaxrepno OJ],l1Ha­
KOB. Yl{l1TblBa5I pasvepu paCCel1BalOUJ,l1X 06beKTOB 
MO)l(HO rrpezrrronoxorrs, "ITO npa 3Tl1X 3Hal{eHl151~ 

pH MaKCl1MaJIbHa BeCOBa51 Jl,OJI5I MaKpOMOJIeKYJI. 

TIPI1 pH > 8 Jl,OJI5I 60JIbllll1X arperaros B pacrsope 
yBeJII1'lJ1BaeTC5I. TaKJ1M 06pa30M, nOHJ1)I(eHl1e KJ1C­
JIOTHOCTl1 pacrsopa COnpOBO)l(J],aeTC5I YMeHbWeHl1­

eM Jl,OJII1 MJ1ueJIJIonoJ],06HbIX CTpyKTYp, 'rorna KaK 
Jl,OJI5I 60JIbllll1X arperaros B03paCTaeT. 

AHaJIJ13 resmeparypasrx 3aBJ1CI1MOCTeH J1HTeH­
CI1BHOCTJ1 pacceaaaoro CBeTa J1 rl1J],p0Jl,l1HaMJ1'leC­
Kl1X PMJ1YCOB n03BOJIJ1JI BbI.UeJIJ1Tb J],Jl5I BOJl,HbIX 
paCTBopOB TI(HTIAA-MK) TpJ1 revrrcparypaux 
l1HTepBaJIa (PJ1c. 8). B Hl13KOTeMnepaTYPHOH 06­
JIaCTl1 (T < T) npa narpeaaaaa pacrsopa ranpo­

Jl,l1HaMJ1l{eCKJ1e PMJ1YCbI Rhl' R J1 R He J13Me­
H5IIOTC5I. OJl,HaKO rrpa 3TOM' Ha~jjlOJl,ae~C51 CJIa6bIH 
POCT J1HTeHCJ1BHOCTJ1 paCCe5lHl151 I, KOTOpbIH ofiyc­
JIOBJIeH l13MeHeHJ1eM COOTHOllleHl151 KOJIJ1'leCTBa 
paCCeJ1BaIOUJ,J1X lJaCTJ1U paauoro TJ1na npa Harpe­
BaHl1J1, a l1MeHHO, YBeJIJ1l{eHJ1eM J],OJIJ1 MJ1ueJIJIO­
nOJl,06HbIX CTpyKTYp J1 60JIbllll1X arperaros no cpaa­
HeHJ110 C J],OJIeH MaKpOMOJIeKYJI. Ha'lJ1Ha5I C TeM­
neparypu 1'. Ha6JIIOJl,aeTC5I pesxoe B03paCTaHJ1e J1H­
TeHCl1BHOCTJ1 paCCe5lHHOrO CBeTa. Ero npJ1lJJ1HOH 
51BJI5IeTC5I YBeJIJ1l{eHl1e rl1J],pO;:U1HaMJ1'leCKJ1X pazta­

yCOB Ml1ueJIJIonoJl,06HbIX CTpyKTYP Rh• J1 arpera­m 
TOB R _ ' a raioxe OTHOCl1TeJIbHOH J],OJIJ1 nOCJIeJl,Hl1Xh s 
B pacrsope. B03paCTaHl1e Rh_ J1 R CB5I3aHO C yxyJl, ­h_m s 
urenaex TepMOJ],l1HaMI1'leCKOrO xasecrsa paCTBO­
pl1TeJI5I npu aarpeaaaan J1 YCJ1JIeHl1l1 fl1Jl,po<}:>06­
HbIX B3al1MOJl,eHCTBI1H. Bsnue 06JIaCTl1 diaaoaoro 

paCCJIOeHl151 (1'. > T) npOJ1CXOJl,J1T YMeHbWeHJ1e 
I1HTeHCl1BHOCTJ1 CBeTOpaCCe5lHl151 11 rl1J],pOJl,l1HaMJ1­

'leCKl1X paaxiepoa cpeznrea J1 MeJ],JIeHHOH MOJl" 'ITO 
orpaxaer KOMnaKTl13aUJ11O MaKpOMOJIeKYJI cono­
JIJ1Mepa BCJIeJl,CTBJ1e nOTepJ1 paCTBOpl1MOCTJ1. B pe­
3YJIbTaTe 3Hal{J1TeJIbHa51 xacrs nOJIJ1Mepa asmanaer 
B OCa.n;OK. 

HaJIl1l{J1e 06JIaCTl1 diaaoaoro paCCJIOeHJ151 xa­
paxrepao J],JI5I BOJl,HbIX pacraopos COnOJIl1Mepa 
TI(HTIAA-MK) npa scex J1CCJIeJl,OBaHHblx sna-re­
Hl151X pH. OJl,HaKO nOJIO)l(eHJ1e J1 nmpana 3TOH 
06JIaCTJ1 Cl1JIbHO 113MeH5IIOTC5I npn YBeJIl1qeHHH oc­
HOBHOCTH pacrsopa, revrreparypsr rrasana T H 
saaepureans T rpaaonoro nepexona B03pacTaiOT. m 
TIPl1 3TOM T nossnuaerca 3aMeTHO fisicrpee, 'leM m
T. CooTBeTcTBeHHo revneparypasra HHTepBaJI toT 
06JIacTl1 rpaaoaoro paCCJIOeHH5I YlllHp5leTC5I C B03­
paCTaHHeM OCHOBHOCTl1 pacrsopa, l1 npa pH > 6 
rexmeparypa T aasepurenaa ¢a30Boro paccrroe­
HH5I npensnuaer 

m 
65°C. Iloasnuenae paCCMaTPH­

BaeMbIX reuneparyp CBHJl,eTeJIbCTByeT 0 TOM, 'ITO 
C YBeJIl1qeHHeM pH ynyxruaerca pacTBopHMOCTb 
COnOJIHMepa TI(HTIAA-MK). 

H3yqeHHe KHHeTl1KH arperarootipasonaaxa 

B BOJl,HbIX pacrnopax JII1HeHHOro COnOJIHMepa 
TI(HTIAA-MK) nOKa3aJIO, 'ITO B 06JIaCTH resme­
paryp HH)I(e 06JIaCTH diaaosoro paCCJIOeHH5I ape­
M5I yCTaHOBJIeHH5I pasaoaecaoro COCT05lHI15I CI1C­
TeMbI nOCJIe l13MeHeHH5I rejrrteparypsr 3aMeTHO 
MeHbwe 2000 C H npaxrusecxa He 3aBHCHT OT T H 
pH. B 06JIaCTl1 ¢a30Boro paCCJIOeHH5I BpeM5I t paaa 
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PHC. 8. Teaneparypnaa nnarpaaaa )J,.JIH sonnoro pacraopa 

CTaTHCTH'IeCKoro COnOJlHMepa II(lIllAA-MK). 

YBemr'IHBaeTC5I H Ha'IHHaeT saaacers OT pH. C 

YMeHbweHHeM pH 3Ha'IeHHe tpaaH 6bICTPO soapac­
raer H B KHCJIbIX YCJIOBH5IX (npH pH < 4.2) .n:OCTH­
raer 13000 c. CTOJIb 60JIbWa5I npo.n:O.lDKI1TeJIbHOCTb 
npoueccos arperaroofipaaoaaans J(lI5I JIHHeHHOro 
nOJII1Mepa y.n:I1BHTeJIbHa. 06bI'IHO J(lI5I JIHHeHHbIX 
CI1CTeM OHa He rrpessnnaer 3000 c. 3aMeJ(lIeHHe 
paCCMaTpHBaeMbIX rrpoueccos MO)l(eT 6bITb CB5I­
3aHO C OTHOCI1TeJIbHO BbICOKOH (30000 r/MOJIb) MO­
JIeKYJI5IpHOH MaCCOH: nOJIHMepa. Onnaxo 3TOT Bon­
pOC rpefiyer neransnoro HCCJIe.n:OBaHH5I. 

- B ueJlOM noaeneuue TepMO- H pH-'i)'BCTBHTeJlbHbIX 

nOJlHMepOB CJlO)K}lOU apxnrexrypsr B BOJUfblX pacrsopax 

COOTBeTcTByeT TOMy, 'ITO Ha6J1IO)).aeTCH )J,.JIH HX J1HHeUHblX 

aHaJIOrOB. 3TO H He YJUfBHTeJlbHO, nOCKOJlbKY na yposne 

lj>YHKUHOHaJIbHbIX rpynn npoueccsr, OTBCI CTBeHHble aa na­

6J1IO)).aeMble HBJleIIHH, O)).HHaKOBbl ()).efH)J.paTaUHH HJlH npo­

TOHH3aUUH MOHOMepOB). 

- O)).HaKO aadnrxcapoaanu aasrerasre KOJlH'IeCTBeH­

Hble H naace xaxecraennue pa3J1H'IHH, OTMeTHM OCUOBUble 

H3 HUX. Bo-nepssrx, 06HapYJKeHO H3MeueUHe nafiopa 06'beK­

TOB, npHCYTCTBywIUUX B pacrsopax UOJlHMepOB. B '1aCTIIO­

CTH, B cnysae HCCJle)).OBaHHbIX nOJlHMepOB 3alj>HKcHpoBauo 

06pa30BaHHe YIIHMOJleKYJlHpHblX MHueJlJl, B KOTOpblX H)J.­

pOM CJlYJKHT fH)J.pOlj>06UbIU 6J10K, a 060JlO'lKOU - raapo­

lj>HJlbHble J1y'lH (B cnyxae nOJIHOKCa30JlHHOB) HJlH 60KOBbie 

nenn ()J,.JIH npHBHTblX COnOJlHMepOB). BO-BTOPbIX, npouec­

Cbl YCTaHOBJleHHH pasnoeecaoro COCTOHHHH CHCTeMbl nocne 

H3MeuellHH TeMnepaTYpbl npOHCXO)J.HT O'leUb Me)J,.JIeIlllO. 3TO, 

BepOHTHo, CBH3aHO C noasnneanoa BHYTpHMoJleKyJlHpHOU 

nJIOTIIOCTbIO nOJlHMepOB CJIO)KJIOU apxnreicrypsr. IIJloTuaH 

rH)J.polj>HJlbUaH 060JlO'lKa 3aTpYJUfHeT KOHTaKTbI rH)J.polj>06­

HbIX KOMnoueHTOB MaKpoMoJleKyJl H, cOOTBeTCTBeHUO, aa­

Me)J,.JIHeT npoueccu arperauaa. HaKOHeu, HaJIH'IHe 60Jlb­

IIIHX rH)J.polj>06HbIX KOMnOllellTOB B MaKpoMoJleKyJlax npa­

BOJUfT K CHHJKeUHIO TeMnepaTYP lj>a30Boro paCCJlOeUHH B 

pacrsopax TepMO- H pH-'1YUCTBHTeJlbUblX nOJlHMepOB CJIOJK­

uou apXUTeKTYPbl no cpasneumo C J1HlleUHbIMH auanoraaa, 

Patioma eunonuena npu rPUHaHc080U nOaaepJICKe Poe­
CUUCKOZO nayunoeo rPOHaa (npoexm M 14-13-00231). 
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