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Paaee 6bmo ycTaHoaneao/
1
/, 'ITO .JIJJ.epHbiii 3axaaT rr ·Me30HOB 

BO.D.OPO.D.OM B MOJiei<yJiaX THna R(ZmHn )q no.naaJieH B q pa3 no 

cpaaaeHHIO c npe.nci<a3aHH.JIMH Mo.nena 6onbwax Me3oMonei<yn. Ec

TeCTBeHHO 6biJIO npe.IJ.nOJIO>KHTb, 'ITO 3TO no.naBJieHHe f= q CB.JI3aHO 

C HaJIH'IHeM q TO)K.lJ.eCTBeHHbiX BO.D.OpOJJ.OCOJJ.ep>KaUUIX rpynn B MOJiei<yJie. 

libiJIO BbiCI<a3aHO npe.D.JIOJIO>KeHHe, 'ITO 3TOT 3cWlei<T npO.JIBJI.JieTC.JI 

ace.x:.na, I<or.na B MoJiei<yne HMeiOTC.JI TO>KJJ.eCTBeHHbie so.nopo.noco.nep

>Kamae rpynnbl 111. 
HacTo.Rma.R pa6oTa npe.nnpHH.JITa c uenbro H3y'leHH.JI BJIH.JIHH.JI 

CTpOeHH.JI MOJiei<yJI Ha 3aXBaT TT ·Me30HOB CB.JI3aHHbiM BO.D.OPO.D.OM, H, 

B 'laCTHOCTH, .D.JI.JI onpe.neneHH.JI 06JiaCTH np011BJieHH.JI 3ciKJ>ei<Ta TO)K.lJ.eCT· 

aeHHbiX rpynn. H3MepeHH.JI BbmonaeHbi aa ny'II<e rr- ·Me3oaos c 

3Hepraeii 80 M3B CHHXPOUHI<JIOTpoaa OHJIH.llocTaHOBI<a 3I<cnepaMeHTa 

onacaaa HaMH paaee /2/. 
B Ta6naue 1 npaae.neHbi 3I<cnepaMeHTaJibHble 3Ha'leHH.JI sepo11THO· 

CTH W.3 3aXBaTa TT- ·Me30HOB BO.D.OPO.D.OM B opraHH'IeCI<HX MOJiei<yJiaX 

H 3Ha'leHH.JI I<o3cWlauaeHTOB a c , onpe.nen.JieMbiX B o6meM cnyqae .D.JI.JI 

MOJiei<yJibl Z ~ Zm H n C I<OBaJieHTHOH CB.J13bl0 BOJJ.OPO.D.a C nOMO[UbiO 

$opMyJibi /J/ 

w= 
'(Z, -2 -2 a2 • v ) + a

2 
vZ 

kZ'+mZ+n 
v +V = n, /1/ 

r.ne .v' H v • 'IHCJIO CB113eH aTOMOB Z 'H Z C BO.D.OPO.D.OM. 

Kai< BH.D.HO H3 Ta6JIHUbi 1, YCJIOBH11 3aXBa Ta TT- ·Me 30HOB BO.D.OPO.D.OM 

aJIH$aTH'IeCI<HX COe.D.HHeHHH He H3MeH.JIIOTC11 npH yBeJIH'IeHHH .D.JIHHbl 

naaeiiaoii MOJiei<yJibi H npa nepexo.ne I< UHI<JIH'Ieci<oii MOJiei<yne. B C6 H6 
3axaaT no.naaneH npaMepao B .naa pa3a no cpaaaeHHIO c MOJiei<ynoii 

3 



C 
6 

Ht
2

' TaK)I(e HMeJO~eii UHKJIHqecKOe CTpoeHHe, qTo, no-BH,IJ;HMOMY, 

CB113aHO C H3MeHeHHeM THna rH6pH,D;H3aUHH CB113H C-H npH nepexo.u;e 

oT anu~aTuqecKHX K apoMaTuqecKHM coe.u;uHeHHRM. Ycno)I(HeHHe apo

MaTuqecKHX CTPYKTyp, no-BH,IJ;HMOMY, npHBO,IJ;HT K yBeJIHqeHHIO no.u;aa

JieHHR ( /yMeHbiiieHHIO ac I' qTo MO)I(HO, BepORTHO, CB113biBaTb c H3-

MeHeHHeM CTeneHH OCHOBHOCTH COe,D;HHeHHR. Coana.u;eHHe 3HaqeHHH 

W~ ,D;JIR nponHJIOBOrO 3~Hpa H ero H30Mepa yKa3biBaeT Ha OTCYTCTBHe 

60JiblliHX H30MepHbiX 34xt>eKTOB B 3aXBaTe TT- -Me30HOB /eM. ,IJ;Be nepBble 

CTpOKH Ta6JI. 3/. 
3~eKT TO)I(,IJ;eCTBeHHhiX rpynn ua6JIJO.u;ancR pauee I tl B ocuoaaHHRX 

H COJIRX C o6~eii ~OpMyJIOH R (Z mHn _Az , r.u;e R - OCTOBHaR rpynna 

aTOMOB /aToM/. EcJIH, o,D;HaKo, npu o6pa6oTKe peJyJILTaToaltl npHHRTh 

,IJ;JIR HaCbi~eHHhiX COe,D;HHeHHH yrnepo.u;a a c = 2,05±0,04, KaK 3TO 

CJie,D;yeT H3 Ta6JIHUbl 1, TO MO)I(HO C,D;eJia Tb BbiBO,IJ;, qTO B HCCJie,D;OBaHHbiX 

COJIRX 3~eKT TO)I(,IJ;eCTBeHHbiX rpynn He HMeeT MeCTa. 

B Ta6JIHue 2 aocnpoHJBO.D;HTCR qacTL Ta6JIHUhl I I u/11; B npe.u;

nocne.u;ueM cTon6ue Ta6JIHUhi 2 npuae.u;eHhl JHaqeuHR no.u;aaneHHR 

Be~ORTHOCTH 3aXBaTa TT ·Me30HOB CBR3aHHbiM BO,D;OpO,D;OM· c:nony-

qeHHhle alt/ npu ac = 1,28±0,15; B nocne.u;ueM- Juaqeuugc 

nonyqeHHhle npu a c = 2,05_±0,04. 
B Ta6nuue 3 npuae.u;euLI peJyJILTaThl HJMepeHHR W ,IJ;JIR paJJIHqHLix 

THllOB oprauuqeCKHX MOJieKyJI, CO,D;ep)l(a~HX TO)I(,IJ;eCTBeHHble rpynnhl, 

H COJieii aMMOHHR. AuaJIH3 3THX peJyJihTaTOB YKa3biBaeT Ha OTCYTCTBHe 

3~eKTa TO)I(,IJ;eCTBeHHbiX rpynn B oprauuqeCKHX MOJieKyJiaX H COJIRX 

aMMOHHR. Ha6nJO.u;aeMoe no.u;aaneHHe JaxaaTa c B 6oJILIIIHHCTBe cny

qaea CHJihHO OTJIHqaeTCR OT q H B CJiyqae OpraHHqecKHX MOJieKyJI 

o6ycJIOBJIHBaeTC11, DO- BH,IJ;HMOMy, HH,D;YKTHBHhiM BJIHRHHeM 3aMeCTH

Teneii R 141. Bo3MO)I(HO, qTo B con11x aMMOHHR no.u;aaneuue CBRJauo 

C llOJI11pH3YJOW:HM ,D;eHCTBHeM aHHOHOB KHCJIOT. 

BMecTe c TeM uaiiiH HOBbie H3MepeHHR no.u;Taep)I(,IJ;aiOT BhiBO,IJ; It/ 
0 ,D;eHCTBHH 3~eKTa TO)I(,IJ;eCTBeHHbiX rpynn B OCHOBaHHRX. B Ta6JIHUe 4 
llpHBe.D;eHbl BCe HMeJO~HeCR ,D;aHHhle DO HCCJie,D;OBaHHIO 3TOrO 3~eKTa 

B ocHOBaHHRX. Oua BKJIJOqaeT B ce611 peJyJILTaTLI Haiii~ H3Mepeuuii 

c MHIIIeHRMH AI (OH h ,B(OHJ:J H Zr(OH)4 H .u;aHHLie pa6oTii
1 I. KaK BH.D;Ho 

H3 Ta6JIHUhl 4, 3~eKT llpoRBJIReTCR ,IJ;JIJI OCHOBaHHH BllOJIHe y6e,D;HTeJibHO. 

CTaTHCTHqecKHH auaJIH3 ,D;aHHhiX Ta6JIHUbl 4 .u;aeT COOTHOIIIeHHe f = 
=/0,99.§),07/ q. TaKHM o6pa30M, 3~~eKT TO)I(,IJ;ecTBeHHhiX rpynn ua-

6JIIO,D;aeTCR ,IJ;JIR OCHOBaHHH H He Ha6JIJO,D;aeTC11 ,IJ;JIR COJieH H oprauuqec

KHX MOJieKyJI, CO,D;ep>Ka~HX TO)I(,IJ;eCTBeHHble BO,D;OpO,D;OCO,D;ep>KaiUHe rpyn

llhl. 
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taO-.. I 

""-••• w. , c.o·• a, 
' e,u. e-···-e 15,90£(),55 2,00£(),0'7 

C. Hill e-···-e 16,60£()," 2,Qa0,0'7 

tt&Hs. e-···-e I5,3W)1'10 2,06,&0,10 

e,.H,. C-···-C 1.,0Qa0,52 1,95£(),0'7 

c,H,a C> x•,so...o•" 2,06,&0,09 

e.~ <il> 3,90£(),80 o,!IIW),oe 

<l'r<tl> ' 2,'M£(),31 0,82,a,0,09 e..w.. 
e. ........... 2,'M£(),3I o,&Qa0,09 

c,. ... • 2,0Qa0,15 0,6~,05 

CH,alllal w.' u"' ~ '~ e• -w, .£• ~ 
tJ(t .. coo)1 8,7~,sfl/ 2 2,2J!J,sfl/ s,~,, 

a.(cH.ttt}& m,~ • .n.' 2 I,?M),sfl/ 2,1W),. 

'' (U,eoo~·,Hao 6,~2,olll 2 2,0£(),rfl/ ,,~,s 

C.(U.tHJ. ·Ha• 5,5,&I,VII 2 ,,~x,sfl/ 7,6,&2,2 
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Ooqan•• w~ , to_. ~ e.·~. 
(CaHt)a.O I06,Qa5,0 2 I,21W)108 

11-(eaH.),u 1IJ,Qa5,0 2 I 12J,a010'1 

(c..H,J£ ~ 6I,~,o 2 I,52,i01II 

(e,u~)4HJ .2.~,5 • 2.0¥.~ 
-~ (taHr),H I2J,Qa010 3 11 1'1,;&010 

(tH,OH)l. --.~2,5 2 I 1'1J,a0112 

e.H..-.~· ... I6,Qa2,0 2 2,22,i0,26 
tt. ./1/ 

Il '* 2 2 3,5M),5 e., HI, 
Jtl 

~Jae ... o,. 610 '* I,I 2 2,2,i(),. 
It/ 

'1,0 '* I,. (111141. n F, 2 2,~,5 

(NII-.Ja C,04 I5,5 '* I,2 2 I,6.&Q,I 

'""" 10-. 
IJ,2 '* 0,'1 2 I, 'I,;&(), I 

......... o. &,I'* 016 I 2,~,2 

,.,..,~ (rc (ull.J n,o '* I,I • 1,6,&0,1 

eo ......... 'W, , u-4 

" £• ~ 
kotl 61 '1'*21I' u I I 1 li013 III Ce(OHJa 5,'1-*I·~ 2 I,9,;&0,. 
tll•IIJa 3,~I'7!II 2 I,IW),6 
It (OHJa. 2,5,;&0, fill 2 2,2.i(),6 
A{(OII)s 6,~I, 3 2,~,6 
A/(OH), 516,ti10 3 2, '1,;&0,6 
~,.(011/4 2,2.i(),8 • ..llti,6 
6{DII)J. 5,6'*1,0 3 3,3,a0,6 
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