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KpHBble MaJIoyrJlOBOrO paccemum B 6CCCOJreBbiX paCTBOpaX rrOJJH

3J1eKTpoJIHTOB HMeIlT UIHPOKHH MaKCHMYM HHTeHClmHOCTK, rrOJlOlltcHKe KOTO PO

ro, B OCHOBHOM, 3aBKCKT OT KOHUeIITparum rrOJIH3JIeKTpoJIHTa K l1JIOTIIOCTH 

3J1eKTpWlCCKHX 3ap.H.llOB • .llJm HlITcprrpeTa/.UIH MaKCKMYMB 6wr rrr.MOl!tell 

pnn MO~eJle" CTPYKTypH paCTBOpa. UHJJE~pWleCKaR MO~eJlL /I, ,3/ rrpe~
rroJIarn..n:,,J0KaJIbHOC napaJIJIeJILHOe paCnOJIOlKeHKe rrommOHOB. 1130TpomlasJ 

MO~C.JTh no~pa3YMeBaeT, 'ITO ~CIm HMO IlT orpaJrn'ICHHyJO rl~OKOCTL R / 5 
0pReHTKpoBmrn CJIYlla~Ho. Mo~eJIh ~yx COCTORHHH (Mce H OKyoo, 1980 . 

llpe~I1OJIaraaT, 'ITO MaKCl!l>!YM Ha KPJdBOll paCCO.fIlll1.fl B03IUIKaeT Jd3-3a 

TpeXMepHoro ynOJlll)l.O'1eHHfI nOJIHMepmDC IWYOKOB, R paCTBOP COCTORT R3 

yrrop~O'IeHH~ R HeynOJlll)l.O'IeHHUX OOJIaCTeH £COCTO~). 
, Hc~aBHO BIIDOJIHe HIlLIe 3KCrrepI4MeHTbI /5, / nOKa3aJI!!, 'lTO rrOJIOlKeHRC 

MaKCRMYMa 3aBRCHT He TOJJb KO OT KOHl~eHTpalUm, HO H OT MOJleKYJIflpHOrO 

Beca MaRpoMOJleKYJI . MaKCHMYM c MemaeTCR B CTOPOHY MaJ!blX /, (h:'I7r.5.... '+'A, 
r~a 20 - yrOJI pacca.fIHIDI, A - r,Ha BOJIHbI H3JIY'IeHllfI) C yae

JI}I'IeJmeM MOJleltYAApHoro Beca, 'ITO B /6 HHTe pnpe'rHpyeTC.fl KaK rro~TDep
~CHHe MO~eJIM yrrOPR~O'1eHHHX ltJIyOKOB. t~ 3~ec~ rrpeMaraeM aJILTepHa

'l'HBHYlO HHTe prrpeTaUilIO 3aBHCHMOCTH nOJIOJKeHKR MaKCuMYMa OT MOJleKYJlJIpnO

ro Bcca /'1.., . 
3Kcne pm .!eHTa.JThlrne KpHBue paCCeRHWI peHTreHoBcKUx J!ytIeH B pac 'l' 

BOpaX rrOJIHCTKpeHcYJIbrpoHa-ra HaTpKfI (JVa PSS) D3RTbi H3 pa60TI1 Hc e /6/. 
OHl~ nOJIY'reHll ~1J1 MOJleKYAApIWX BeCOB (BeCOBOC Gpe,nllee) M III = 4600 , 
I 8000 , ?4000, ?80000 C HH~eKCOM rrO.JJlUl:llCnepcHocTH Mw/f1 ... = I,D?, I,1 4, 
I,I? K 2,1 COO'l'BeTCTBCHHO. OCTaJIbHHe 3KCnCpKMeHTaJIhHble rrpo~e~ypH H 

YCJIOBHR OIIHcaHH B /6/. KpHBHe (pHc.I),noJIYlleHJrne lIP!! nocToHHHoH KOH

ueuTpaUilK nOJIHMepa B paCTBOpe C = 0,04 r / cM
3 , 06.na,naKYI· CJIe~H

MH xapal{TepHHMH '1epTaMH: 

- npK h.:;t,O, 12 A-I HHTCHCKDJlOCTh paccemll1rr lie 3aJlllCVCT 01' Mw ; 
- rrpH ~ ~ 0, 12 A-I C POCTOM 1'1.., HIl1'CIlCHDIIOCTh ync.r.WllmaeTCJl; 

- I>laKcID1YM KHTCHCVCBHOCTIi G POCTOM MIV c MCII1::IC'rCll n CTOpoHY 

Mll.JJUX h ; 
- npH Mw~I05 HHTeHCHBHOCTh ncpeC'!'UOT 3aBHCCTb 01' Mw. 
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Ea pI1c .2 nOKa3aHH HOpMaJII1S0BaHHble KPlffiblC paccemnm B pacTBopc 

)fQ PS.5 ( f'1 .., =74000) npH pasHHx KOffi\eHTpaUI1-f!x. BmlHO, 'lTO O'nlOlIJeHl1e 

lie 3aBHCI1T 0'1' KOlmeHTpamrn TOJIbKO np¥! MaJIllX h . rrp~I h~ 1 ,2 h...u 

l<plml>e ,ll)LR pa3JiliX IWHqCHTpall;IDt COBrra,nam ,npyr C JJ:py roM (h " .,0( - TTOJIO

lKeHl'le MaKCHMYWl HHXeJlCIffiHocTH). 

1000 PHC.2.l{pVCBHe MaJIoyrJIOBOrO pacceHlULfl p8HTrc
t 

HOBCKHX JIY"cii B pacTBopax .fi'. P S 5. 
'iJO ~CJla y I{PHBblX 0603Ha'laJOT KOHUCHTpa

UHlO rrOJIHMepa B r/lOOcM
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TOOp(l'fH"le ClCOe oITYCcmrne Kp}fBIDC paccemum .,lJ.JuJ aHcaM6M)V B3aH


Mo~cJ\CTnYIflURX MelEJIY C060M pacceHBaTeJlCH ('IaCTl1ll) I{PHBU5! paCCe.flHHR 


MOlKCT ()WI'1, ITflCJJ:CTaBJIeIIa B Bl1.ne 


I{h)=J.f<F 2U.)·[3(O=Ij, (t, ). B{h) (1) 

r~e <FZ( ~). - ycpe.D:HeHHHM no opl'leHTaWUIM KBanpaT MOJ\YJJR aMTTJIHTY.llH, 


pacccmlllo],\ O.D:Hoti 'laCTHl\e}l, B (l,)- IDITepPepeHUl10HH8H tPYHKWUI. 


.lLn.rr CHCTeM, He o6JI~aKll\I1x ,naJIbHHM TTOp~OM Ii JTPIi ,nOCTaTO'IHO 


60Jll .nm:x 3J !O'18mwx aprYMeHTa B{ h) =1, Y! paccemmaR VCHTeHCVCBHOCTh , 


rrOCJIp. 1I0pM11PODKH Ha 'IHCJlO 'l3CTHU, COBrra,naCT C O.D:HO'laC TH'IHOn tPYHlul,I'leil 


pacccmmfl I{ (h). ECJIH pacrrpe,neJlCHlH: OpH8H'1'aUHH 'laCTHU He lCORpe


JlHPyCT C HX rrOJJOlKeHHeM, HHTepPepeHUHOHH3J1 QlYHKIJ;H.J1 liMeeT DH~ /7/: 


B(~)=1+!{~),P(h), (2) 


r ;IJ,C q,yrrlOllU'l ~ )3aBHcliT 01' paCTTOJlOlKCHM neHTpoB 'laCTHU, a WYHKUHJ1
P(
J( h) -= <F'( 1t);:!-/< rtLjs 01' qlOpMli 'laCTIm Ii Roppe.IDlllJilll MelK,IJ;y JilX 

oplnmTUlUlSl'MJIl. 
01'MCTJ,tM IlCJ<OTopble cBoi1cTDa O.IJ.HO'laCTINIIOH ~YHJ(UIDI paCCem!M ,nJIfl 

uemlo~ MOJIC1GJlH • .lJ.;m ee OITYCCaHKR llillpoKO I1CTTOJIb3yeTcR lflYHKUHR neoaR / 8/: 

I:1{h);;: A. M. (2/X1.)'(eX-r X- i. ) , (3) 

? t Mr:n:c )( '" h R ,R - pa,nRYc lffiepWiH, - MOJIeKYJIflPHHiI Be c, 

.A- - IWcyrIlCC'1'l38TIHaR ,IJ,JlR ,naJIbHefullero KOHCTaHT8. ~Kl(HR neoaR OIIYC

ClffiaeT HIITCHCIiDHOCTh pacceffilHH MR raYCCOlloro KJTY6Ka. COOTBeTCTByID

.:3 i .. :l\:.a }" , 
:'. J . ~l,tl~i 
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I11He :mCrrepHMeHTaJIf,Hble KpHDLlO XOPOlliO COrJIacymcR C :noi1 !flYHKl.(Hej,l IlpY, 
I < --T" """ 0, T A ,J-IeCMOTPR Ha TO, llTO HCXOJijIl1C ,nOrrymcHl'I.fl , rrpmrnMaCMIW 

llPH mrno,nc (3), nepecTalO'l' BJIlTOJIHRThCR YJKe rrpH J, ~ 0,03 X-I. Pac

IlfHpeHHe 06JIaCTl1 rrpHMCHHMOCTH (3 ) , Bepo.flTHO, rrpoHCXO.rr.wr H3-3, ,38m.+

110 11 KOllm CHca lO111 pa3JIW·lJlblX OTIUlOHCHHI1 0'1' HCXO.ll.Hbl X JI,0¥tijeHln! 9. lTPll 
J, R. <1 ypaBHoHMe (3 ) CBO,ltl1TC.fl K I'illfbe-llpl1clmI.);{8HlliO I I 

I~{h) = A.M. e)(PC- 1,2. R/3) , ( 4) 

a rrpll ~ R>':3 

L (I,)-==A.M .C2.1hl.f(Z) . (5)
1 /' 1.. 

ECJlH ITpIDUlTl> BO BHHMlHllie , 'ITO R~ M. TO B 1l0CJIe)llleM c~ae 
HHTOHCHBHOCTh paCCCR}fIDT ,IJ.J1I1 r ayccv:.aro ltJJY6K8 He 3aBHCHT 0'1' MOJIeKY

JI.FlpHOrO Beca. 

TIPH ,nOCTaTOllHO 60JIhlITHX IDITeHCHBHOCTb paC ce.flHH.fl OT raych 
COBOM u eITH OTpamae T cTe~erro,n06Hoe CTpoeHHe KopoTKoro yqacTlill MEUqDO

MOJIOKYJl1I: _ hl.Rt./2.
I~ (tJ~ A, ML' fi. ~ II, ) (6) 

r ne N/.. - Macca, rrpHXO)UI.ll(aJICR Ha e~ JI,Jl1!HbI, ft.- p3.llHyC HHep
UI1l1 1l01l0 pe lffioro cet[e HHR 3KBHBaJIeHTHOro CTe plKHR. BNpaJlle l-IIDl (4) H (6) 
MOlKHO KOM6mrnpoBaTb B BMe 

L.lo)= M,kML. 71).(J, . I~(h))JL :;Q' ( 7 ) 

llTO rr03BOJIReT 0I(8HlfTh Ij.(o) I10 ,3KCllepHMCHTam,lfIiM .naHHblM , 0'1'110

CJJJ.UHMC!l K "XBOCry" l<pHBOn paC CCJTI !ID1. 

3HalletlHe h*, cOOTBeTC'l'BYIIJllee ncpexo.l~Y 0 '1' "I/~2" It "I/A "
Y'lacThJ' \-Ia JtpKBo l-l pac CeJT}IWI, n03BOJllle '(' HBIITH .n.mrny lIe pclfCTe FIlum In/: 

~ = 2,31J, *. (8) 
C 3TO~ BeJllft[HHO~,B CBOIO OlJOPC.I\D, CBH3W( p~~c KHep~ /12/ 

R2.= a.2. {L/~.~) - 1.1" 2tt/L .[1- ~/L '(i- .op(-L/Q)~~9) 
r,ne L:: M/MI. - ,ltJlHHa M31tpoMOJIeltyJIU. 

06cyJK.D,eHRe aRcne PlfMCHT8JII,HhlX KpHBIiX paccemnul . He3 aBHcHMOcTh 

HOpM3JUl30BaHHhlx }ffiTe HCKBHoc're~ 0'1' KOHIlell'rpal.(H11 'f" ~>I ,2 h...(pzc. 2) 

03HallaeT , llTO B(h)=1, RHH , ~TO TO ~e, aKCn e pKMeHTaJlliHaR HHTeHCRB

HOCTb B 3T0f.i 0 6JIaCTH orrpe)J.eJlR8TCH O.lUlOl.fBCTH'!1Wit !flYHRmrett paccemm JI. 

Ha6.ma.naeMB!l B 3TOtt lite 06JlaCTH S8BlWRMOC'l'h lUI'reHCHBHOCTH 0'1' MOh 
JIeKYAHpHoro Beca (pHc.I ), CJIe,noBBTeXhHo, cBH38Ha C 3aBHCHMOCTh~ o,n

HOllaCTHlJHOH ifrYmanrn paccemoor Is.(~) or Mw . 
B 06JIaCTl1 ,nOCTaTOllHO 6 0JIhlIJ.HX h (cTeplIUJeI10l\06HOe rrOBe,ne mre. 

yp. (6» HHTeHCHBHOCTh pacceRHHR, KBK H O~~OCb, He 3anHCHT 0'1' r1~. 
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, 

}i3 rlllibe -llOCTpoeltMR (til . (6), pHC . 3) rrpH 3'l'OM~OI1pe,ne.nmoTcR pa,n:uyc 

Iffie pmm 1l01lepe~Horo CelleHHR R~ = 8. 5 ~ 0,4 A H 3KCTp8rrOJIHpoBaHHaR 

R h =0 IDl'l'e HCHBHOC'l'b (ICJ..).I../<"-)o = 28 ~ 2 . I1c IIOJIb3yn cp .(7 ), 
rrpH a~'OM MOlliHO Bhl~C.mtTl> KHTe HClfBHOCTJ) paccem l1Uf I i..(0) .l(.JIH rHIlOT8

TJir'!eCKOl'O cJty'JaIJ nOJlHoro OTCYTCTBHR IUITeplJepEH!I.nWHHliX a<PcPeK1'OB. ,l/.Jm 
cepIDI MOJle KYJlJlplIlDC DOCOB /'1", =4600, I 8000 , 74000 1'1 78000 IIpl1 3TOM 

IIoJIYt[BmcR 3IJa'IeJfH.H 11.( 0 ) / c 500, 1950, 8000 H 84000 COOTBeTCBeHHO 

(B e,nKUHUaX, ynoTpe6~eHTIbIX lIa pHe. I). 3TH 3Halle llRR ~e rr03BOAHIDT Ka

qCCTBCHJlO nOH.fTTh , rr01:J.e MY B03paCTae T HHTeHcHBHOCTh B MBJ<ClfMJFMe Ha6

JI1Ql\OCMO« ItPIUlOi:t paccemmn, a mm C POCTOM M..., CMelllae TCfT K MaJIUM 1, . 

PHC . 3 .ITo c TpoeHHe fmll>e ,nJIR rrorrepelJHoro
~J

Ce1.!eHHR. MkI= 74000, C = O,OIr/cM 
J 
. 

)0 

" 
....' ........ , 


1oL--o rlt.", r 

Jlcltc'J'B:HTeJfbHO, .nJIR 06pa3uoB C MBJibiM MOJIeKYJlllpHblM BeCOM MaKCU

MYM HH'!'eIlCHBHOCTH Haxo,nHTCR B6JIH3H 06JIaC~'H I'Irnbe H 4 ( h) B03paC

Tae'!' C POCTOM Mw. llpH ,nOCTBTOlJHO 60Xhnrnx h MBKCHMYM OKa3hl

Bae TC.fl YJKe Ha ijJ/' - Y'laCTKe (!fl . (5)) , r,ne IDITeHCHBHOCTh n e pecTaeT 

3aBilCeTb 0'1' Mw .nJlJf rayccoBoro KlIy6Ka . ,l/.Jm nelIHoro rrOJIlt3JIeKTpoJrn

TB , KOHC'IJJO , MOlKHO OJDmaTL OTKJIOHeHID1 OT rayccoBoro rrOBel\eHHR. TeM 

He MCHOe , MbI rrOJIaraeM, llTO HelJYBCTBHTeJIhHOCTh ~(h)K M"" coxpaHRe T

CR . 
KPKIlUfT pacce.flHHR O,UllliOt[J-]O~ uerrn . MHTe rxflepeHIIl10HHaJI <pyHKUHR 

c o.n:eJll!tHT m $ pMBl\IDD 0 B3aHMHOM pacrrOJIOllleHIDI 11 opileHTamm M8KPOItOHOB. 

JVm OTblCIUlIlID! 3TOH cpyrmmm H3 3KcnepliM8HTaJIhHtDC KpHBhlX He06xo,nm.1O 

SHan. I{P1mYlO paccemurn O)UUlOlffioil: uerrn I~(4 ) . 06~lffiO 113 Ha6Jl1l.UaeMbix 

KlJHBWC M8J1oyrJIOBOrO pacce.flHHR peHTreHOBCI{lfX JIY'lell B pacTBopax CHJlh

HO B3aKMo,nC~CTBJ'1<IllRX I10JlH3JIeKTpoJl1lTOB 3TY IPyHR.1.1;HlO H3BJle% He YJI,aeT

c n. O.n;HllItO MbI Haxo,nHM, llTO 06cyJK.naeMbie 3,neCh 3KcrrepHMeHTaJIhHHe pe

3YXhTBTbI ,l.tOCTaTO'U1o HHCPOPM3THBHhl .nJIR Toro, llT06b1 1l0CTPOKTh BI10JIHe 

npaII.nonO.l106HbI.8 KpHBue I~(~). Ham aH3JlH3 6a3HpyeTcR Ha CB0l1CTB3X 

ltpBBbIX pacccmlIDJ. 0 6cp.,n:aBnrnxc R BbIllle. 

).Ll!.sJ h;;:. 1,2 h-.rc ( k•• r - I10JIO~eHHe MaKcm~ IDITeHCHBHOC

TH npH HaBMelU,lIIeH HCnOJlh30BaHHo~ KOHUeHTpamm) MbI ClJHTaeM , llTO ~(~) 
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COBrra.naeT C 3KcrrepllMeHTaJI:bHO HaO,JTJO.llaeMoli I (!,) . COOTBeTCByJffillIIl1 

Y%CTOIC Ha pRC. 4 rrOKa3aH cllJIoIllHoli KplffiOM. Bo BHYTpeHHeli OOJIaCTl'l 

k<1,2 L; 1/1,) arrrrpoKc:m.mpoBaJIaCb COrJIaCHO W. (3) l'l (4) (ITyHRT!1p

H1~e ytlacTI{]Il Ha Pl'lc. 4). KplffiaR pacceRHl'lR OT oopa3ua C HaHMeHbllIl'lM MOJIe

KYJIflPHblM BeCOM OUJIa Orr.l1CaHa C rrOMOll1blO ITpl'lOJlUlKeHHR rnHbe. H3 KOToporo 

HaH.neHbl pa)llfYc HHe pl\lfi1 16,7 AH Il,(o)/f! = 520 (pl'lc . 5). ITocJle.T\HHe 3Ha

'lCHiffi x opowo corJlacYJO'l'cR C oueHRo£\ ~(O)/e =500, rrOJlytlaeMo~ R3 aHaJIR3a 

rrocTpocr-ntJl I'llHho MR rrorrepe'lHoro Ce '18HRR 11 MOJleKyMpHoro Beca ( CM. 

CP o(7)) • ./LIul OOpa 3L,OB C CioJI:bl1Il'lM MOJreKYJUJIlHIlM BeCOM MJ:j RCrrOJlb30BaJm 

CPOPMYJIY }le Gan (3 ), rrpIDOOIIa.fl.D.M I,(o}/c 3Ha'leHHe, rroJlytlaeMOe C 

rrOMOJI1:b1O (7), " rroJIara.fl , 'lTO rrpR h =1,2 "_.. WYHRUHR }leoa.fl COBna,na-

CT C 3KCIWpHMeH'raJIbHO Haomo.nacMOiI. fIrm 3TOM MOlKHO HaHT" ooa HeR3BeCT

HUX rrapaMcTpa , c o,nepiK8llUDtcJI B (3 ). llilTopec B rrepBYJO o-qepe.ub rrpe.uCTaB

MOT pa)llfYC Ime pwm, ero 3Ha'leHIDI co,neplK13TCR D TaOJI. 1. 

>-cfl,./o l I 

'II 
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FMC. 4. '1iyJ-IKWlJl pacceRHlUl OJl}!HO'IHOH uenl'l. 

l.!11cJ!a Y KplffiUX - MOJIeKYMpHl:1i1 Bec 

B KHJIOnaJIbTOHax. CITJIoDlHhle JlHHID1 

3Rcrrep11MeHTOJlbHble .uaIlHlle, rrpepblmlC

Thle - 3RCTparrOJImurn COrJIaCHO W. (4) 

(.D.JIR 1110,1 =46000, CM.PJ.IC.5) IiJIR 

<p. (5) (n.!Hl Mv =IS, 74 11 780 R,lJam,

TOll) • 

--"O;''''':---;O'''''-;-.-A- ·or;.- - ' 
j 

" "" " 

-<. ~ 
j, 

PHC.5.l1oCTpoeIlI1C I'HHhe ,JT,MI HHTCH CRBHOC
'M 3TI1. V =4f,00, C =0,02 r/cM . ~ 2 t:l~/, J! ) 

A.iJbTe pHaTlffiHblli rryTh onpe;UClJICHRfJ pamyyca HHCPUHI1 3aJ{J!j()'laeTCR B 

OTblCKaRliH ;UJIHHbI rrepCHCTeHUHH H BUYHCJIeHHH R rro ~.(9). To'lRa rre

pexo;ua h" OT "ijh2.." K" iff... " OOJIaCTI1 B OOCyJK.UoeMOM cJIytlae He MO

6 

lKeT OblTo Hali,rr,eHa C xopowel1 TO'IHOCThRJ, TaK RaK .uOCTOBepHHhlC .uaHHblC 

HMemCR TOJIbKO .uJIR :LIn - OOJIaCT:H. TeM lie MeJIe e , aHaJl.i3npy.fl OTKJIOHC

HID! OT 3aKOHa :ill-. ( pl'lc .3), MJ:j OueHHJTT~ h"'~o,os A-I, 'lTO COOTBCTCTBy

e T .D.JIRHe nepCHCTC1Un'l1~ OKOJIO 30 A. 31'0 3Ha'leH.l1e rrpHBo,lU1'1' K pa.rr.nycaM 

HIleprum RCl. , TaKJ'l'.e ITpHBe;ueIlHblMi<l B Ta6.JTJme I. HarwHeu, MOJKHO Bbl LUlC

" Ol L'1.JIRTb pa;uHyC IDie plVUi .D.JIE rrOJIROC1'oIO pacTRHYTI1X uerreL1 n ,.0/ = ; '1 2. + RZ 
~ 

, Hait,ueHHblR 1!l3 rlIllM- nOCTpo eHllH. eCTb 2-ycpe)]Jl8rmblll paHlry'c Rj 
Iome pUHH. OCTa.JIl>Hl~e 311a'leIJI1B R B Ta6JlHUe I COOTBCTCTByr<7I' CHCTeMC 

H,lJ,CHTH"Cj]fhO{ MOJleltyJI C MOJIeKYJIBllHblM BeCOM, paBHI~M BeCOBOMY Cpe,llHCMY 

Mw. 
TaoJIHl{a I 

Pa,gmrCIl IDlCPI'(l1H ~ PSS ~: ! 
I' 0 

M", .ro-3 Ro R,., 1<6 r?...1 
4 , 6 I6,7 IS,2 

IS 44 3S 64 

74 95 90 259 

780 297 30S 2372 

Pa;u:HyCbI HHepwm rroJIytleHbl CJJCnyKJUI1M 00pa30M: 

1(.0 - C rrOMOlUblO WYHKIJ;IDI }lcoaR (~c (3)); 0 

R'l - COrJl8CHO ill. (9) C I1CrrOJIb 30BaH.l1eM CoL 30 A; 
RG - H3 rrocTpoeH.l1R rIDlbe (pl'lc.5, yp-c (4)); 

R\aol - BI1'111CJIeHlIOe nJIR rrOJIHOCTblO POCTRHyTOH KOH<PoPMaUIDI MaKpo110Ha. 

n pelKHMe CI1JIbHOrO pa30aanemU! ( e < c":=M/{NLJ .!V- '1I1CJIO 

ABoranpo ) o~aeTCB rrOJIHOCTbRJ pacTHHYTaR KOHWOPMallliR ucrroH /4/. Ta

RaR CllTy anHR peaJIH3yeTCJI ;UJIJl oCipa 3ua C M =4600, .D.JIB KOToporo ell= 
30 , 044 r / CM . }lCitCTBI'lTCJI:bHO, 

Tum Ra xopowo corJIacyeTcH 

lIee Toro , :3KCrrCpHMCHTaJIhHOe 

T. K. 6foUICl lIa~CHO rro OOJIaCTI1 

'I 
Pn:rmy c bl HHCPUIDI FCc' 

HO cpaRfDm;).'1'h C 3Ha'lCHI1JITIffi 

3KCrrepl'lMe)!TaJIbl!0 Hai1nemlhlH pa;u:Hyc Hllep

C R...oJ - OneHJWM ,UJlfT DblTRHyToR ueIT:H. 00
Ra ' BepoJITHO, HeCKOJIhKO 3allHlKCHO, 

KPHBOt\ paccemlIDl , rne J... ~ =1, ') ... 2. 

Hat\.neHHllc C rrOMOmbRJ CPYW{UHI1 }leoaR, MOlK

R'l, rrOJIytleHHllMR ¥l3 .D.JIRHH rrepcHcTeH

I.l.lm. 3'1'l'I )lOll pJUJ;a 3Hal1eHllK HaXOllRTCR B pa3YMHoM CorJIaCHI1, 'ITO B 113

BeCTHO" C'l'cncln! onpaB.mmaeT rrpHHRTYJO HaMH rrpoue;uypy OTllCKaH11R <PYHK
l.urn OJUlllo<t lJ o B L\e llR. 

HHTcp:llC pe lfUHOIlHble WYHKIl.IDl ObIJIR nOJIY'1eHhl neJIelllieM 3KCrrepHMeH

Ta.JIl>I!ILX I{Pl,\OI'IX paccemnrn Ha COOTBeTcTBynllHe WYHRWlll pacceRH:HR O.D.:H

HO'llioA w'rrH 11 0,), llali,rr,cHHlle B rrpe.IJ:ll.v;ymeM pa3.neJIe. Hai1:.1leHHlle Ta
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KMM 06PU30M B(~) ( pHC. 6 H 7) MOHo'rOHHO B03paC'I'alOT 0'1' MaJIllX 3l-Ja'le

mdt ,no I. Ha H'MX He HaOJIlOl1aeTCJI KaKOl'O-JIlIOO MaKCHMYMfI , KO'fOPIiH CJJY

JKHJJ OU YI{83al llieM lID l1p8l1nO'l1'11'r eJIbHOe PDCCTOffime MelfJI.Y 'IaCTID.\aMl1. Ta

ItOP. 110ne.neHlfC B(~) JIerrm 06'bRCllI:I'I'b, I1CITOJJb3YJI rrpe;:r:CTaBJfeIme 0 KOppe

JI.fD.l}:IOHHOA fIOJIOCTliJ / 13 /. CJIe.nycT OJKJu\aTI>, 'ITO }l3-3a SJleKTpoCTaTH'le C

lw ro OTTaJfKWBruffi.JJ r,,~ell\nY c e r MeUTaMH n O.IDl8J1eKTpoJlllTa n epORTHOCT1, Ha"

Tl'! ,una cerMC HTa aa paCCTomnm, M8JIOM 110 c paBHeHHIO co c pe,lJ,HID.\ paCCTO

SUIH8M Melli.f\Y c eI'MeH'raMH, MaJJ8. Rruml:l~ CenJl3IlT OKpYlKeH 0 6JIaC'1'blO (IWp
jJeJUflGiOJlHoH rrOJIOC'l'blO), KOTOPaJl HellOC'ryJUW J1,.Jf5I .npyI'MX C8rMeHTOB. 

COOTBCTCTByxIll8JJ !fJyFfJtUHJI [Xlcrrpe;:r:eJlerrnJJ p a<':C'l'ORHIDI Melll.I(y rrapaMl1 C8r

MCHTon TTp>mO;:r:MT I( HH'l'C~~~OHHOH (!1YlmLlJUl , Ka'leCTBeHHO rroxoJKeA Ha 

n0K8 3aHlillC liD pHc.6 H 7 / 4 • 

PlIfc . 6. Mme pf>epellltHOm18R CPYHIW,ID! npB PD3

HUX KOHUCHTPaI.GiRX ITOJ1HMElP8. 1fitcJIa Y 
Kpmllolx - l WllIleHTparurn TIoJlJolMOpa B 

r /IOO CM3 . M"" = 7400 0.Tft!(..-J 
~~ ,

7Plic .7. lliiTeIXPope H1IHOHHaJI rpYHKUl1R npl! 
i ,,~ ] 

pa3HhIX MOJICKYJIRPHlIX Becax. lillcJIa y 
KpMBhlX - MOJIe KYJ~Hlll1 Bec B J(JolJIO

Wlb'rollax . ROHlleHTparurn TIoJJllMepa 
~ - .t-- ..",t' O<lQC =0,04 r/cM

3• 

AHa.IDl3 KPlffillX p Hc. 6 1103BOJIJIeT 3aIUIIO'lHTh, 'ITO KOHueHTpal.UIJOHHM 

3aBHCHMOCn 8 (h) M0lK8 T (5h1Tb OIDICDn 8 C nOMOU\b lO YHKBepCaJThHof! M8C

lJJTa(5Hof.\ rrep8Mc HlIOii BH.n:a 1" c.-ol. • .llnR 00pa 311.8 C /'1..,=74000 TIOKa3a

TeJlb t!... =0 ,45 B ~n811830H8 c.:::o. or + 0 08 r / cM3 . )J.nJI HaH(50JIe8 KOH

UellTpHpoB8HHoro pacTBopa ( c. = 0 . Ie; r/cM~) IfHTs p:liepemlHoHHaR IcpIDlaR 

COBMe U\ae TCH C I(PHBI.IMIf pa3(5HBJI8HHhlX pacTDolxHl TIPIf 01.. =0 .49. IToJ\06n8H 

MacllITac5H8H rre peMeHH8JI MOJKeT (5hf'fb H8iVleHa H )I,JIR ,npyrHx MOJI8KYAAPlrux 

BeCOB, rrplf'lCM TIOKa3aTeJTh .I... OR8SfUlaeTCR 0 , 45 H O,49)I,JIR Hw = 
18000 H 4600 COOTBe TCTBeHHO (;:r:Ma rra30H KOHl.\CHTpaltIdl. 0,02 - 0,04 r/c~i'> . 

MOJre T TIOKa3aTbCR, 'ITO (5.ID130CTb .I.. K 1/2 JIBJlJJ8TCR yrul3aHH8M Ha 

JJ:BYMe pJIblM xapaK'I'ep CTYPKTYP~ pacTBopa nOJIlI3JIeKTpoJlliTa. TaKoA BblBOll 

(5 IiJI 6 b! npaBOMBpllliM I1pH YCJlOBlfl'l , 'ITO (PYHKUlfR 10,) B yp.(2) He 3aBI1

CHT OT h B Oc5JIaCTl1: . r;:r:e l3 (4)11. 3TO YCJI013Re TO'1HO BblIIOJIHRe TCJI ,n:JIJI 

'IaCTHU co C¢ep~ecKo~ CMMMBTplfeii M ;:r:J!JI CHCT8 M n8paJJJJeJIbHHX CTe~eM. 

Ooa 3TH C~3JI JIBHO HC OTHOCJITCR K nOKHHOHaM B paCTBOpe. OwraKO 

8 

MOlitilO nOIW 38 Tb, ,{'fO J1)lfJ CTejJllQIC!.t npn /, L..(. 4 l(h»0,95 ( L -r 
.nmmU CT!) pJiillR ) o eao'filOCH'l'CJlb IlO It CT8 rIOID! 0PIWRT8 Ul.fH . MJI oop a3ua C 

M",=4GOO .1l.J1m1a n0JJ1U10Ha OJ{OJIO 50 A. B 3TOM c.nytlae n pn h<0, I A-I 
MOllUlO Q1IOUIa'l'b, 'ITO I(it) T1Jl8KTH'l8 CIUI He 3aBlWI{T OT h , R illiTepJJe-

pernO'lOIUlOH IlIYW{ll,IUf orrpe.n;e,IUl8 TCR 'l'O.lIbIW 1I0JIOlKeH:I!JIMH ueHTpoB 'J'mK8 CTI1 

rIOJlID{OHOD, flO Jft; nx OPJolcl1THltKelL 

Jla plIC.? nOl{l;l381ln 3aDMCHMOC~1, I1HTc pflepeHIJ;HOmm~ ¢yma.um OT MO

JIel<yJUillIIOl'O noea . JI..ijIT lloc<j'leputjecRHX pac cellBaJaHI1X Od'hCKTOB CYlUOCTBO

B8~mC rro,noolloj.j aaDJolClfMOCTI1 He JlDJlJI€ TCJI He Ollrn,naH}{blM. MIl nOJIaraeM,o;:r:

llaIW, ~I'ro DJnWmlO /1..., 118 8(1.) MOlK8 T OI>T1, Y"IT8HO C nOMOII\bIO COOTB8TCT

BYlI111eU aam1:CmnOCTI-r I (h). ~ HJIJTIOCTP8lUtH Mll 13bI'i1fCJIllJIll roITc p:pcpeH

lUfORJlyx> IPYHKIU110 cJIY'Iafurnx It.7Jy6IW13. COCTOJIll(lIX H3 CT8 pJKlIe rro;:r:06HllX cer

Mel!'l'OB , J1)JR CTCIJN(lle l1 pa3Hoi'l )l,JIHHll • .ll.JIH 3Toro (5W rJ1 J.lCrrOJIJ)30Bam . wop
MYJJJi KoitRMLl /157. Ha pHc.8 Bm:J:HO, 'ITO BhllJ1'!CJIemlblC B( J.,) rrprr H3

MCHeHlUl .nmrnbl CeI'M8HTOB M811JIlOTCJI ITpHM8pHO TaKMM JKC 0(5pa30M , Kal( H 

HaH.rr,CHlThle HaMK B[~) np}! H3MeHeHl'llI M101 

~c.8.l'e 0p8TH'leCIGIe rrHTc p:pep8 HfUfOHlnl8 

tPYllKUlU! B(J.p1 -ja).RXp(- J..~ ~/4), 
OJlm.n:aeMHe )I,JIR luryOKOB, COCTORlUHX 

H3 CTe~HenO~OOHblX cerMe HTOB. ~C'~~ 
JIa Y KPIDlblX 0003Ha'lDIO'l' ,Il,JlliHy cer~ J

0" 'I j. ' .Xl: MCRTOB B A. PaCCTOJIHHe, xa paI{Te pH"" 
3YJ!lUee B3aHMO)~ct{CTIlHe c erMeHTOB 

o /I5!R., =20 A (CM. ) • 

Ha I1alll B3rJIM. H3MeH81GiJI rrOJIOJKBHIDl MaKcHMYMa I1HTeHCIffiHOCTH C 

MOJICRyJ!JIpJl:1M BeCOM He Tp8(5ym 113MC H8HHIT paCl1pe;:r:eJIeH:M:JJ l&lKp OHOHOn B 

rrpoCTl)aBCTne . MOJIeKYJUIpHIDt B8C Bmme T Ha rrOJIOJKCHHC MaKCJ1MYM8 lICpe3 

tPaI(TOPhl, CBJI3aHHble C xapaKTepHCTHK8MlI OllHH01.fHbIX uerrei;j « F(h»2. H 

<FO,)Z> ). 
3altJllO'lHTeJIbJille 3aMC'IaHMJI. Mbl nOKa3aJGI. 'ITO 3aBHCl1MOCT1, xapaK

TepIfC1'IDC MaKCHMYM3 paCC8RHHOii HHTeHCHBHOCTI{ 0'1' MOJIeKYJlJIpHOrO Bcca 

MOlGIO OO'L1JCHWl'L, He BBOM B paCCMOTpe m1:8 TpeXMCPHOC yrropMOtreHl!e 

MBRpo1101l0 n • .l1'u!.c e c.IDI ;:r:OnyCTHTb, ' 1'1'0 13 CTpyKTYJle paCTBopa n OJilmOHOB 

CYllleCTnyr"r IWl tOTopoe BblJJ:eJIeHHOe paCCTOJIHHC , HeT OCHOBaID!ii ero OTOllt

;:r:C CTDJU{1'] , t. pnCCTORmmM Melf.JJ:j ueHTpaMH TRlKe CTH .mrnemrux MllJ{P0I10H013. 

HcltD'I'OPblM l1Cl(JIlO"IeHlIeM Mor dbl RBHTbCR KpaiiHe pa36aBJI8HHblti paCTBOp, 

13 I(OTUJ1OM :) '1'0 pHCCTomrne MHOl'O OOJIblile mmeJ;iHbIX pa SM:}poB rrOJilmOHOB. 

O.n;Jl8KO (Jt1U:VlIIJ l.n p. Ml~e :mcrrepIDlle HTbl TIO pacc e HHIDO 0'l8Hh ,n:aJIeKli OT 3TRX 

YCJlOBlfti. C;IU.I\(1 nfl 'rOJJI:.1I0 , lIe T OCHOBBHHM )I,JIR CpaBHeHl!fI 3KCn8pHMe HTaJIl)

IUiX XUP:lIt'I' I ' fYl l1~ X I)()(;CTOJJffilM (HaH;:r:eHHblX no rrOJIOJKe HMJO MaKCHMYMB) C 

paCC'1'0 rllIl1 flMl1, 1f().ny"l8CMblMM H3 MOJIbROli KOlfUeHTpalUfH MflKPOJ.IOHOB. l1MeH
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lIO TfllWe CpB,nHemrc rrpuncJlo Ie TpcXMepnoti MO,nOIDI ,Unyx COCTOfIHnw, rrpe,n

JlOlKetmoi1. B / S/. 
/16/B npe,mlJ1YJ11lfx CTaTbfIX n p}! l1HTCpnpeTarnrn MaJloyrJIOBbiX 3KC

nCpl1MOHTOB B paCTBOpaX TIOJJ:H3JlCKTPOIDITOB Mil HCnOJIl:>3 OBaJIlI MO.llwln1llHpo

mlHlIYJO IU1JIl1H.IJ:pl1"leCKYIO MO,nCJfb . OHa rrpe,nnOJIar aJIa, 'ITO paCTBOp CO OTonT 

H3 CJIY'!aitHo opn 8HTMpOnallm!X ;n:OMCHOR , m!yTpu KOTOPblX CerMeHTbI rrOJIl:I

HOHOB rr pe,nrrO~TalO'l' rrapaJTJleJIl:>HYJO opHeHTau;I'I1O . 3Ta Mo,ne .lTh He B COCTOH

HID! OO'LJICHHTl> 3aBllCJ!MOC'l'b !U-1TeJ1l!epeHlIl:lOHHO" <pyHKrnrn OT MOJleKYJIJIPHO

r o Doca, TaI, I(8K D lIci% ! (I,.) =1 (.I\JI.fI rrapa.JIJleJll,HllX ce r MeHTon) . CJIe

n OBaTCJll,HO, c Tporo napaJl.JleJIl:>HaH OpnenTalum nOJDKHa ObiT!> I1CKJJlO1J:eHa HS 

paCCMOTpellHH. 3TOT i{laKT , pa3YMeeTCH , He HCK.JlIO'la eT HeKOTOPYJO KOppe

JI.fIIlHIO o.PHCHTaUID! CerMeHTOn , Olta3UBJlJRXCH B I1poCTpaHCTBe coce;um..m:. Ta

IruM OClpa30M, OCTaOTCH OTltpblTUM BLIOOP MClII,!{y nOJIHOCTblO HeYTlOpM01J:e HHo J;i 

CTPYKTYPO i1, KOTOpaH MOlKO T OID!CIIDaTbOJI MOneJIl:>IO ;n:c lKeHHIl H ;u.p . /4/, r 
CTPyKTYPOf.\ C HOKOTOPOit IWppeJIJllI,Heit opl1eHTalU'Iii coce.mrnx cer MCHTOB . 

3IWrre p}!MOHT8JIhHIiH BblClOP MOlKuY 3TJ1M}! cHTyaUH.flMl-! 01J:e Hb Tpyn CH, TaR !taK 

KlJlUlu e paCCCffilHH JWlf[ ,n.mrnHllX KoppemrpoB8H1-IbIX Cerr,lellTOn rrOXOlIlU Ha 

COO'fnO TCTBYlW IG KpHBble Jl,.1lJl IWPOTKHX 11 IIOKoppcmfpoBaIlHUX cert.reHTOB. 
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