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Memooauu cmamuuecxoeo U ounauuuecxoeo paccesnun ceema 6 pa36a611eHHbiX 60aHbiX pa­
cmeopax U3YlfeHO noeeoenue IIUHeUHOZO cmamucmusecsoeo cononuu epa nonu-Nvusonponuna«­
punauuoa c MalleUH060U xucnomou npu rjJUKcup06aHHOM 3HalfeHUU pH U a6YX CUllbHO pasnu na­
1011I,UXCfl xouuenmpauunx (0.4 U 1.5 e/on). Hccneooeanun np060aUIIUCb 6 llIUpOKOJ'rf meunepa­
mypuou unmepeane - om 19 ao 60 °C. Iloxasano, «mo npu «ounamnoii meunepamype 6 
pacmeopax otieux «onuenmpauuu cytuecmeytom mpu muna «acmuu: ynuuonexynnpnue uuuen­
IIb/, uuuennonoootinue cmpyxmypu U aepeeamu. Ilpu nOHUJlCeHUU xonueumpauuu Y6e.1lUlfU6a­
emcs oon» uuuennonoootinux cmpykmyp U aepeeamoe. Pasuepu ecex npucymcmeytotuux 6 
pacmeope «acmuu He saeucsm om xonuenmpauuu. YcmaH06/leHO, umo c pa36a611eHueM pa­
cmeopa eospacmaem meunepamypa nasana uumepeana rjJa3060Z0 paccnoenus U yeeausueaem­
Cfl eeo tuupuua. 

«Y M HhI e» rrOJIHMephI HOBbII1 KJIaCC BbI- IlleTOK 11 r.n. 11 aHClJII13a I1X CBOI1CTB. C BOI1CTBa 
COKOMOJIeKYJI5IpHbIX COe.llI1HeHI1I1, rrpl1BJIeKaIO­ 3TI1X rrOJII1MepOB MO)/(HO perynaponars, napsrr­
IllI1I1 nonsrureanoe BHHMaHHe I1CCJIenOBaTeJIel1 pya napasrerpsr TOrrOJIOfM l1. Hanpauep , B CJIy­
BBl1ny B03MO)/(HOCTI1 HarrpaBJIeHHOrO peryrm­ xae 3Be3nOo6pa3HbIX rrOJII1MepOB MO)/(HO 113Me­
pOBaHI151 I1X CBOI1CTB. Bnaronaps HeJIHHeI1HO­ H5ITb fMnpO<p06HOCTb 11 pasuepu 51npa , COCTaB, 
MY OTKJII1KY na H3MeHeHH5I cxpyxatourett cpe­ }J)II1Hy 11 lJHCJIO JIylJel1 , a TaIOKe lJHCJIO 11 pac­
.llbI OHI1 MOryT 6bITb I1CrrOJIb30BaHbI KaK ceHCO­ npenenenne ITO o6beMy MaKp OMOJIeKYJI bI <PYH­
psr B orrmxe, MI1Kp03JIeKTpOHI1Ke, MeM6paH­ KlJ,110HaJIbHbIX rpyrrrr. LLJI5I p eryJI5IpHbIX npnaa­
HbIX TeXHOJIOfM5IX 11 r.n. YrrpaBJI5ITb KOH<pOp­ TbIX COrrOJII1MepOB MO)/(HO 113MeH 5ITb }J)IHHy H 
MalJ,l1el1 rrOJII1MepHOI1lJ,errH 11 rrpOlJ,eCCaMI1 <pop­ ryCTOTy rrpl1BI1BKH 60KOBbIX uenea . 
MHpOBaHI151 HanMOJIeKYJI5IpHbIX crpyxryp MO)/(­ BJIH5IHHe }J)IHHbI H lJHCJIa JIyqel1 na TepMO­
HO, napsnpya pH cpeznr, 110HHyIO CHJIy, TeM­ lJYBCTBI1TeJIbHOCTb I1CCJIe.llOBaHO na np uxrepe 
neparypy 11 npyrne rrapaxrerpsr. 3Be3noo6pa3HbIX rrOJII1-2-1130rrpOrrHJI-2-0KCa30­

Tepsto- 11 pH-lJYBcTBI1TeJIbHbIe rrOJIHMepbI JIHHOB [4]. npH KOMHaTHOI1 rexmep ar y p e y 
rrepcnexrnamr }J)I5I rrpl1MeHeHH5I B Me.llHlJ,I1HC­ 3Be3.ll C KOpOTKHMI1 JIYlJaMI1 B BO.llHbIX paCTBO­
KI1X rrpI1JIO)/(eHI151X, TaK KaK MHOrl1e 113 HI1X pax <P0PMI1PYIOTC5I r pa r n rr a p accenaaroumx 
51BJI5IIOTC5I HeTOKCl1lJHbIMH, 6HOCOBMeCTHMbIMI1 06beKTOB: YH I1MOJIeKYJI5IpHbIe MI1 lJ,eJIJIbI , MH­
I1JII1 6l1onerpanl1pyeMbIMI1. TIPI1 3TOM, napsn­ lJ,eJIJIOrrOn06HbIe CTPYKTypbI H 60JIbUm e arpe­
pya XI1Ml1lJeCKYIO CTPyKTypy, MO)/(HO nonyxart, rarsr , B TO BpeM51 KaK y 3Be3n C }J)IHHH bIMH JIy­
rrOJII1MepbI C HI1)/(Hel1 Kpl1THlJeCKOI1 rexmepa­ lJaMI1 MHlJ,eJIJIOrrono6H bI e CTPYKTYphI B p aCTBO­
TypOI1 paCTBOpeHI151 (HKTP), 6JIH3K0l1 K TeM­ pax OTCYTCTByIOT. B pafiore [5] H CCJIe.llOBa H bI 
neparype lJeJIOBelJeCKOrO TeJIa [1-3]. npoueccsi arperarooripaaonamra B BOnHbIX p a ­

B uacroauree BpeM5I BenYTC5I aKTHBHbIe I1C­ crsopax TepMO- H p H - lJYBcTBHTeJIbHoro npn­
CJIe.llOBaHI151 B 06JIaCTH CI1HTe3a TepMOlJyBCTBI1­ BI1TOrO COrrOJII1Mepa C rrOJIHHMl1nHOI1 OCHOB­
TeJIbHbIX rrOJII1MepOB CJIO)/(HOI1 apXHTeKTYpbI: HOI1I1 rrOJIl1nI1MeTMJIaMI1H03TI1JIMeTaKpMJIaTHbI ­
JII1HeI1HbIX, aaeanooripasuux, MOJIeKYJI5IpHbIX MH 60KOBbIMH lJ,err5lMI1 B I1HTepBaJIe pH OT 2 

no 12.4. Iloxasano, lJTO rrpn pH d s 7 npnna ­
199004 Canxr-Tlerepfiypr, OO Jl bWOH np-r, n. 31. rue COrrOJIHMepbI He 51BJI5IIOTC5I TepMOlJyBCTBI1­
Aleea Gr igore Ghica Voda 41A, 700487 lasi, Romania. TeJIhHhIMI1 , TepMOlJYBCTBI1TeJIhHOCTb rrp05lBJI5I -
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XUMUlIeCKue 6ofloKHaM13 20152. 

eTC5I TOJIbKO npn pH ~ 8.9 11 BbI3BaHa 113MeHe­

Hl1eM CTerreHI1 rrpOTOHl1pOBaHI15I aMI1HHYX 

rpyrrrr. 
TI onenenne TepMOl.JyncTBI1TeJIbHbIX rrOJII1Me­

pOB B 3Hal.JI1TeJIbHOH CTerreHI1 orrpe.ueJI5IeTC5I 

XI1MI1l.JeCKOH npnponoa I1X CTPYKTypHbIX ezra­
HI1U, OT KOTOpOH 3aBI1C5IT HKTP 11 IIIl1pl1Ha 
I1HTepBaJIa <pa30BOrO paCCJIOeHI15I . K rpyrrrre 

TepMOl.JYBCTBI1TeJIbHbIX 11 rrepCrreKTI1BHbIX B 

Me.uI1UI1HCKI1X rrpI1JIO)KeHI15IX rrOJII1MepOB OTHO­

CI1TC5I JII1HeHHbIH rrOJII1-N -1130rrpOrrI1JIaKpI1JIa­

MI1.u (TII1TIAA). OH 5IBJI5IeTC5I CTpyKTypHbIM 

ananorost nonnnerrmaon, l.JTO nenaer ero 6110­
COBMeCTI1MbIM. LI,JI5I BO.uHbIX paCTBopOB TI 11­
TIAA npn rrOBbIIIIeHl111 rexmeparvpsr 3a<pMK­
Cl1pOBaH <pa30BbIH nepexon KJIy60K - rJI06yJIa 

[6]. HIDKH5I5I KpI1TI1l.JeCKa5I revrteparypa paCTBO­
peHM5I TII1TIAA 6JII13Ka K 36 °C. BbIIIIe rexme­

parypst rroMyTHeHI15I Tn MaKpOMOJIeKYJIbI TIl1­

TIAA KOMrraKTM3yIoTC5I, M rrOJIMMep Tep5IeT pa­

CTBOpMMOCTb [7]. 3TO rrpOI1Cxo.uI1T M3-3a roro, 
l.JTO rrpe06JIa.ualOllJ,I1MI1 CTaHOB5ITC5I rnnpotpco­

nsre B3aI1Mo.ueHCTBI15I. 

Y.u06HbIM cnocofioxr yrrpaBJIeHI15I CBOHCTBa­

MI1 rrOJII1MepOB 5IBJI5IeTC5I COl.JeTaHl1e B O.uHOH 
MaKpOMOJIeKYJIe TepMOl.JYBCTBI1TeJIbHbIX 11 pH­

qyncTBI1TeJIbHbIX MOHOMepOB. B patiore [8] ona­

can CI1HTe3 CTaTI1CTI1"lJeCKoro JII1HeHHOro corro­

JII1Mepa TI (11 TIAA-MK) N -M30rrpOrrI1JIaKpI1JIa­

MI1.ua (l1TIAA) C MaJIel1HOBOH KMCJIOTOH (MK). 

MOHOMepbI MaJIel1HOBOH KMCJIOTbI, KOTOpa5I 5IB­

JI5IeTC5I CJIa6bIM rrOJII13JIeKTpOJIMTOM, BBO.u5ITC5I 
LI.JI5I npnnatras COrrOJII1Mepy pH-l.JyBcTBI1TeJIb­

uocrn. CBOHCTBa COrrOJII1MepOB TI(I1TIAA-MK) 

B BO.uHbIX pacrnopax B IIIl1pOKOM MHTepBaJIe 

rexmeparyp npn pa3JII1l.JHbIX 3Hal.JeHI15IX pH 11 

npn KOHueHTpaUl111 C = 1.5 r/.uJI 6bIJII1 I1CCJIe­
.uOBaHbI MeTo.uaMI1 CBeTOpaCCe5IHI15I [8, 9] . Yc­

TaHOBJIeHO, LITO TI(I1TIAA-MK) rrp05IBJI5IeT 

.uBOHHylO TepMO- 11 pH-l.JYBcTBI1TeJIbHocTb. C 
rro au ure naexr TeMrrepaTypbI Ha6JIlO.uaeTC5I 

CTpYKTypHO-<pa30BbIH nepexon, rrpl1l.JeM rexme­
paTypa Hal.JaJIa I1HTepBaJIa <pa30Boro paCCJIoe­

HI15I T, a TaK)Ke Wl1pMHa sroro MHTepBaJIa 3a­
s 

BI1C5IT OT pH, yneJII1l.JI1Ba5ICb C B03paCTaHI1eM 
OCHOBHOCTI1 cpensi. 

IJ,eJIblO HaCT05IllJ,eu pa60TbI 5IBJI5IeTC5I I1CCJIe­

nosanne BJIM5IHI15I KOHueHTpaUl111 tra CBOHCTBa 

TI(l1TIAA-MK) B BO.uHbIX pacrsopax npn <pI1K­
Cl1pOBaHHOM 3Hal.JeHI1I1 pH. 

CI1HTe3 CTaTI1CTl1l.JeCKoro COrrOJII1Mepa TI (11­

TIAA-MK) Onl1CaH B pafiore [8]. CTpYKTYpa, a 
TaK)Ke COCTaB COrrOJII1Mepa nonraepxnensr Me­

TO.uOM 5IMP-CrreKTpOCKOnMI1. MOJIbHaH .uOJI5I MK 

COCTaBJI5IeT 6 . 1%. MOJIeKYJI5IpHa5I Macca I1CCJIe­

nosanrroro otipasua M = 28000 r/MoJIb orrpene­

JIeHa MeTo.uOM ce.uI1MeHTaUI10HHO-.u11<p<pY3110H­
noro aHaJII13a B 0.5-MOJI5IPHbIX BO.uHbIX paCTBO­

pax NaCl [8]. XMMl1l.JeCKaH cTpYKTYpa MOHOMep­
HbIX 3BeHbeB TI (11 TIAA-MK) npeztcraanena HJ1)Ke: 

CH2- CHH c H -cHit I x I I Jy 

O=C o..:.-c C=O 
I I I

NH OH OH 

I 
CH 

»<: 
H3C CH3 

l1cCJIe.uOBaHI15I npOBo.uMJII1Cb MeTo.uaMM CTa­

TI1l.JeCKoro M .uI1H aMMl.JeCKOrO paCCe5IHI15I CBeTa 
na yCTaHOBKe «Photocor» « <AHTeK-97,) , POCCI15I) 

C He-Ne-naseposr «Spectra-Physics» B Kal.JeCTBe 

MCTOLIHI1Ka CBeTa (.uJII1Ha BOJIHbI A = 632.8 ,o 
MOllJ,H OCTb 10 MB) . KoppeJI5IUl1oHHYlO <PYHK­
Ul1lO MHTeHCI1BHOCTI1 paCCe5IHHOrO CBeTa no­

JIyqaJIl1 C novonn.ro KOppeJI5ITOpa «Photocor­

FC,> C l.JI1CJIOM KaHaJIOB 288 . ABTOKOppeJI5IUM­

OHHYlO <PYHKUMlO <pJIYKTyaUMI1 MHTeHCI1BHOC­
TI1 paCCe5IHM5I aHaJIM3Mp OBaJII1 MeTo.uOM KYMy­
JI5IHTOB 11 peryJI5IpI13aUMI1. 113MepeHI15I npOBO­

.uI1JII1 npn yrne paCCe5IHM5I 90°C. 

B KaLIeCTBe p aCTBOpI1TeJI5I I1CnOJIb30BaJII1 ne­

110HI130BaHHYlO n ozty (nJIOTHOCTb Po= 0.997 rl 
cM3, .uI1HaMI1l.JeCKa5I B5I3KOCTb 110 = 0.893 CTI3, 

rroxaaarens npeJIOMJIeHI15I no = 1.33). Hccne­
zryexrsre pacrsopu 11 paCTBOpl1TeJIb <pI1JIbTpO­

BaJIl1 xepea MeM6paHHble <pI1JIbTPbI «<Millipor», 
ClllA-<DpaHUMSI) C .uMaMeTpOM rrop 0.20 MKM. 

l1cCJIe.uoBaJII1 pacrnopsr TI(l1TIAA-MK) 

npn pH = 3.5 11 KOHueHTpaUI1SIX C = 0.4 11 1.5 

r/nn. Texmeparypy T paCTBOpOB BapbMpOBaJIM 
OT KOMHaTHOH no 60°C, M3MeHSISI .uMCKpeTHO C 

nraroxr OT 0.5 no 5 rpan. B paBHOBeCHOM co­

CTOSIHI1I1 CI1CTeMbI (xapaKTepl1CTI1KI1 pacrnopa 

He 113MeHSIlOTCSI BO BpeMeHI1) orrpe.ueJISIJII1 MH­

TeHCI1BHOCTb paccesnnoro CBeTa /11 rnnpozm­

HaMI1l.JeCKMe PaLI.MYCbI R paCCel1BalOllJ,11X 06beK­h 
TOB. TIOCKOJIbKY B pacrnopax npl1CYTCTBOBaJI 

Ha60p pa3HbIX l.JaCTI1U, .uOJIlO xaxnoro MX rarta 

OueHI1BaJIl1 no rrJIOllJ,aLI.11 S. non COOTBeTcTBylO-
I 

llJ,I1M rrl1KOM na 3aBMCMMOCTI1 MHTeHCI1BHOCTI1 

JOT rl1LI.po.uI1HaMI1l.JeCKI1X paaxrepoa. ECJII1 nOCJIe 
113MeHeHI1SI rexmeparypsr xapaKTepl1CTI1KI1 pa­

CTBOpOB 113MeHSIJII1Cb 6bICTpO, TO aHaJIl13l1pO­

BaJIl1 TOJIbKO 3aBI1CI1MOCTb I1HTeHCI1BHOCTM CBe­

TOpaCCe5IHI1SI OT BpeMeHI1 t. B CJIyqaSIx, xorna 

20 



MamepUaJlbl IIIMeJICiJyHapoiJHou KOHc/JepeHlI,UU "COBpeMeHHble meHiJeHlI,UU pa3BUmUJI XUMUU U mexHoIlO?UU nOIlUMepHblX MamepUaJlOB" 

1/1 r-21 

400 

• I 
0 2 

Ton 
2011 

Puc. 1. 3aBUCUMOCTb OTlIOClffeJlbHOH: UIffCHCUBIIOCTU pacce­

annoro CBeTa 1/1r-21 OT TeMuepaTYPbl T JJ}UI paCTBOpOB n(M­
llAA-MK) UPU KOiIUClrrpauuu C = 0.4 (1) H 1.5 (2) riM . 
/ 7'=21 - UHTeHCUBHOCTb CBeTopaCCCHHHH UpH T= 21°C. 

CKOpOCTb H3MeHeHH~ HHTeHCHBHOCTH BO Bpe­

MeHH 6bIJIa HeBbICOKa (H3MeHeHHe I He npensr­

WaJIO 1% aa B pe~ , He06xo)lI1MOe )lJI~ aHaJII13a 

Koppen~UI10HHOM<PYHKUHI1 11, COOTBeTCTBeHHO, 
Hane)I(HOrO orrpezten emrs fI1)lp 0)lHH aM WreCKHX 

panI1YCOB R 11 IlJlOIUaneM S, non rr I1KaMI1 p acce­h 
5lH~) , onpen en a mr 3HaqeH~ R 11 S, h 

Ilpn KOM H aTl-IOM r evrteparype MeTO)lOM 
)lI1HaMWreCKo ro paCCe51HI1 51 CBeTa B pacrnop ax 

n(l1nAA-MK) 3aqmKcHpoBaHo CYIUeC TBOBa­

HI1e rpex TI1rr OB paCCeI1BaIOIUI1X 06beKTOB: y HH­

xronexynapmax MI1 u eJIJI, MHueJIJIOrro)l06HbIX 
crpyxryp H arperaros [8]. OTMeTI1M, qTO HX 

rI1)lp0)lI1HaMI1qeCKH e p ann y csr He I13MeH51IOTC51 

npn nepexone OT O)lH OM KOHueHTpaUI1I1 K npy­

rOM 11 COCTaBn 51 lOT R _£.= 5.3 HM )lJI51 yHHMOJIe­h
KYJI51PHbIX MI1ueJIn , x _ = 24 HM )lJI51 MI1ueJI­h 1II 

JIOnO)106HbIX CTPYKryp 11 R _ = 180 HM )lJI51 ar­
h s 

peraron. O)lHaKO I1HTeHCHBHOCTb cacropacce­

5lHI151 npn qeTbIpeXKpaTHOM pa36aBneHI1I1 pa­

crsopa YMeHbwaeTC51 He B 4, a MeHee qeM B 2 
pasa. 3TO MO)l(eT 6bITb 06b51CHeHO nepepacrr­

pezterretmexr nona x axno r o runa qaCTI1U B pa­
crnope. CooTHOWeHI1e KOJII1qeCTBa MI1uennO­

nonotiaux CTPYKTYP 11 arperaros He I13MeH51eT­
C51 C H3MeHeHI1eM KOH u eHTp aUI1I1: OTHOWeHI1e 

SIS = 0.28 )lJI51 p aCTBOpOB 06eI1x KOHueHTpa­
s S 11 S - n nomaznr non rrI1KaMH , COOT­UI1M '1 s m 

BeTCTBYlQIUI1MH Me)lJIeHHOM ( arperarsr) 11 cpen-

Heti (xoniennononofiuue CTPYKryPbI) MO)l na 
3aBHCI1MOCTI1 lOT rI1)lp0)lI1HaMI1QeCKI1X paaxre­

pOB]. I1Ha51 cHTyaUH51 3a<pI1KCI1pOBaHa )lJI51 OT­

HOWeHI1M SmlSf 11 S/ Sf' 3HaQeHI151 KOTOpbIX npa 
rrOHI1)1(eHHI1 KOHueHTpaUI1I1 YBenI1QI1BaIOTC51 OT 

1.1 n o 2.8 H OT 0.20 no 0.9 COOTBeTCTBeHHO [Sf 
- IlJIOIUanb non rrI1KOM, cooTBeTcTBYlQIUHM 6bI­

CTpOM srone (YHHMOneKYn51pHbIe MI1ueJIJIbI)]. To 

I.400 
,I 

0 I I, 
I• ] 
I

I. ,,
•,,,

I

" A,, , 
'.,11.;' • 

&. 4
6 J , 

e.-i"' 
;:;- 200 

25 3U 35 4U T, ·C 

PHC. 2. Teaneparypnsre 3aBHCHMOCTH SJSf(1, 2) H S,/Sf 
(3, 4) MH paCTBOpOB n(MIIAA-MK) UpH KOHUCHrpaUHH 

C = 1.5 (1, 3) H 0.4 (2, 4) riM. 

ecrs, nons MHuennOrro)l06HbIX CTpYKTYP H ar­

peraros rro cpaBHeHHIO C conepxaaaesr MaJIeHh­
KI1X QaCTI1U yneJIHQHBaeTC51 npa pasfiaaneana, 
YMeHbWa51 rrp0I1CXO)l51IUee rrpn 3TOM H3MeHe­

HI1e I1HTeHCI1BHOCTI1 cBeTOpaCCe51HH~. 

3 aBI1CI1MOCTb OTHOCHTeJIbHOM HHTeHCHBHO­
CTI1 pacceaaaoro CBeTa OT rexrteparypst paCTBO­

POB conona srepa n(I1TIAA-MK) noxaaana na 
pnc.I. Ilpn HH3KHX TeMrreparypax HHTeHCHB­

HOCTb paCC e~HH51 CBeTa 060HMH pacraopajnr He 

I13M eH 51eTC51 no revrr ep aryp sr I:. 3TO H rrOH51T­

HO, nocx c n sxy npa T < I: He H3M eH51IOTC51 HH 

rHJlp0)lHHaMHQeCKI1e pamrycsr Rh-f , Rh_m H Rh_s' 

HI1 OTHOCHTeJIbHa51 )lOJI~ pacceBaIOIUHX 06beK­

TOB B pacrsop e. Ha rrocneznree YKa3bIBalOT npn­
nezremnre n a pac.Z reuneparypmre 3aBHCHMO­

CTI1 SillSf H SjSf BI1)lHO, QTO 3TH COOTHowe­
HH51 nOCT0 51HHbI no I:. 

B HHTep BaJIe rexmeparyp OT I:)l0 T Ha- _m 
finronaercs OQeHb 6bICTpbIM pOCT HHTeHCHBHO­

CTI1 p accesmroro CBeTa I C noasnueaaev TeM­

nepary p sr. O H o6yCJIOBJIeH ,UBYM51 <paKTOpaMH. 
Bo-rrepsu x, 3a M eTHO B03paCTaIOT fH,UpO)lHHa­

MHQeCKHe pamrycsr R _ arperaros. Ilpn 3TOMh s 
)lJI 51 paBHHBaeMbIX KOHueHTpaUHM H3MeHeHHe 
R _ C H3M eHeHH eM rexmeparypsr rrpOHCXO)lHT

h s 
npaKTHQeCK H O)lHHaKOBO, H npa T ~ T pas­m 
MepbI arperaron rrpH6nH)l(a1OTC~K 400 HM. OT­

MeTHM, QTO rH)lp O)lHH aMHQeCKHe pamrycsr YHH­

MOJIeKYn51pHhIX MHueJIJI Rh' f H MHueJIJIOrro,U06­

HbIX crpyxryp R • He 3aBI1C~T OT T BO BceMh m 
I1CCJIe)lOBaHHOM HHTepBaJIe rexrneparyp. Bo­
BTOpbIX, nsnue I: B pacrsope CHJIhHO yBeJIHQH­

BaeTC~ conepxamre MHueJIJIOrro)lo6HhIX CTpYK­

r yp H oc06eHHO arperaros, QTO HJIJIIOCTpHpyeT 

B03paCTaHHe OTHOlIIeHHM SmI~H S)SfC noau­
lIIeHI1eM r eurreparvpsr (pnc.Z) , a yHHMOJIeKY­

JI51pHbIe MHuenJIbI HCQe3aIOT. B03paCTaHHe pas­

MepOB HanMOJIeKYJI51pHbIX CTpYKTYP CB513aHO C 
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XUMUtteCKue eO/lOKHO Ng 3 2015 2. 

Testnepamypst Hal/ana T, II OKOIll/a11 IIH T m uumepeana 
epaJ060l0 paccnoenun OJIR pacmeopoe Il(HIlAA-MK) 

C. ttn» T.,OC Tm, OC t!J',OC 

1.5 35 35.5 0.5 
0.4 36 ? 42 ? 6 

yxynurernrej« TepMO,uIIHaMIIqeCKOrO xasecrna 
paCTBOpIITeJUI npn HarpeBaHIIII II YCIIneHIIII 
m,upO¢06HbIX B3aIIMO,ueHCTBIIH , npHBO,uHmIIX 
K arperatrna. 

BhIIIIe renrreparypsr T m npOIICXO,uIIT YMeHh­
uremre IIHTeHCIIBHOCTII CBeTOpaCCeHHlIH J II rnn­
pO,ulIHaMWIeCKlIX pasxtepon cpennen Rhom II Me,u­
neHHOH Rhos MO,u, qTO orpaxaer KOMnaKTII3aUlIIO 
MaKpOMOneKYn conomnrepa B pesynsrare nore­
pH paCTBOpIIMOCTH. B pesynsrare 3HaqIITenhHaH 
xacrs nomnrepa nsmanaer B OCa,uOK. 

Tesmeparypnsra mrrepnan OT T s no T m cne­

nyer paCCMaTpIIBaTh KaK 06naCTh ¢a30BOrO pac-

CnOeHIIH. 3HaqeHIIH T II T MH IICCne,uOBaH­s m 
HbIX paCTBOpOB IT(I1ITAA-MK) npnnenensr B 

rafinnue. BII,uHO, qTO C YMeHhIIIeHIIeM KOHueH­
TpaUIIII pacrnopa rexmeparypsr uaxana T H 
OKOHqaHIIH T,n mrrepsana ¢a30BOrO paCCnOeHHH 
nOBhlIIIaIOTCH. ITPII 3TOM T II3MeHHeTCH 6hICT­m 
pee, II COOTBeTCTBeHHO 1lIIIpIIHa mrrepnana ¢a­
30BOro paccnoenna L1 T = T - T YBenIIqIIBaeT­
CH rrpn pa36aBneHIIII. TaKoe nOBe,ueHIIe - B03­
paCTaHIIe renrreparyp H 1lIIIPHHbI 06naCTII pac­
cnoemcr npn YMeHhllIeHlI1I C B 06naCTII HII3­
KlIX KOHueHTpaUIIH - xapaxrepno MH TepMO­
II pH-qYBCTBIITenbHhIX rromrvepon BHe 3aBIICH­
MOCTII OT apXIITeKTyphI IIX xraxpoxronexyn. 

- AIIaJlH3 3KcnepHMeHTaJlbHblX pe3yJlbTaTOB, nOJlY'IeH­

HbIX)VIH CTaTHCTHqeCKOrO COnOJlHMepa nOJlH-N-H30npOllH­

naspanaauna C MaJIeHHOBOH KHCJlOTOH, nOKa3bIBaeT, qTO 

-rerupexxparnoe H3MeHellHe KOHlJ,eHTpalJ,HH He npHBO)l,HT K 

KaqeCTBellllbIM H3MellellHHM ero nOBe)l,eHHH B BO)l,lIbIX pa-

CTBopax. IIpH 06eHx KOHlJ,eHTpalJ,HHX B paCTBopax cYlUe­

CTBYIOT YIIHMOJleKYJlHpllble MHlJ,eJlJlbI, MHlJ,eJlJlOno)l,06l1ble 

CTPYKTYPbI H arperaru, Ilpn 3TOM HX rH,l\p0)l,HHaMHqeCKHe 

paaxepu npaKTHqeCKH lie H3MeHHIOTCH C H3MelleHHeM KOH­

uenrpanan. 
- C )l,pyrOH CTOpOHbI, npn nOIlIDKeHHH KOHlJ,eHTpaIJ,HH 

OTIIOCHTeJlbHaH )l,OJlH MHlJ,eJlJlOno)l,06HbIX CTPYKTYP H arpe­
raTOB no cpasneamo C conepscanaea MaJIeHbKHX qaCTHIJ, 

YBeJIHqHBaeTCH. KpOMe TOro, npu pa36aBJleHHH paCTBOpOB 

resmeparypu naxana H aasepurenaa HIITepBaJla !l>a30Boro 

paCCJlOeHHH nOBblwaIOTCH. COOTBeTcTBeHHo YBeJl~HBaeT­

CH H umpuaa aroro mrrepsana. 

Patioma eunonuena npu r/JUHaHc080U nOaaepJICKe POC­
CUUCKOZO nayunoeo r/JOHaa (npoexm Ng 14-13-00231) U 
uunucmepcmea o6pa308aHuR PyMblHUU CNCS-UEFISCDI 
(npoexm Ng PN-JI-RU-PD-2012-3-0059). 
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