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Onpe~enenwe n ~ o ~ o n m v e c n w x  c l e n r o e  (HC) m ceepx ronno l  c rpyn rypu  
(CTC) onrwvecnnx nnnnU s arounux cnenrpax aenaercn vyscrenrenbnyu n B 

p a l e  cnyvaes e lnncreennuu ueroAou wccneloeaHna pacnpelenenna anenrpm- 
vecnoro sopa lo  w rona e r l p e .  3114 wccneloeannr noaeanaar nonyvnrb 001-  

nus cse lennn o cpe lnenea lparnvnux s a p n ~ o e u x  pa lnycax (CH3P) n l e p  n nx 
anenrpouarnwrnux uouenrax. Ocodu# nnrepec npe l c rasnne r  ranne wccnelosa- 
nnn e cpasnnrenbno uanow~yvsnnoR odnacrn onrnnn lnux n l e p  ( c  2 3 8 9  n 
Nb 1261, r l e  nadna laercn qenu# p n l  ocodennocre l  n ~ e p n o l  c rpyn rypu  - 

nnaenu# nepexo l  o r  cdepnvecno# )opuu n cdepon~anbno l ,  crarmvecnan OK- 

rynonbnoa ~ e / o p u a q n n  ( 0115-0,20), cocronnma c ~ H O M ~ n b ~ O  d o n b r o l  
n e a ~ p y n o n b n o l  leOopuaqne# 0' c 0,6). 

Uenbe l a n n o l  padoru aenaercn onpelenenme pasnocre# 3apn~oeux  pa- 
l n y c o e  n o ~ n o r e n n U  a n e n ~ p o u a r n n ~ n u x  uouenroe n l e p  ypana c A = 233-238 
ns nsuepenn l  HC n CTC e onrwvecnwx cnenrpax arouoe u e r o l o u  pe3onancnol  
nasepno l  bnyopecuenqmn. Xorn n3uepennn HC n CTC B onrmvecnmx cnenrpax 
arouoe n nonoe ypona y l e  neolnonparno npoeolnnncb, donbrnncreo pador /I-7/ 

sunontienu c ncnonb3oeanneu nnaccnvecno# nnrep)epenunonna# rsxnnnm m 
ennavaar 0 6 u v ~ 0  nmrb necnonbno HBOTO~OB m3 npnee~enno#  odnacrn A. l asep -  
naa u e r o l n n a  npmuenanocb ronbno e cnyvae r n 3 0 r o n o e ~ ~ ~ ~  n 2 3 8 ~  18-131. 

~ O J I ~ ~ H H L J ~  H3 3 T H X  ~ 3 ~ 0 p e I i n l  HC 3HOr(eHHR ~ O ~ H O C T O ~  CH3P RlBP ~ P O H O  (OHM 
cncreua~n3npoeanu e 0630pe/14/)  ceasanu c donblnun orndnaun (20-253).  

Jeranm ncnonb3 e u o l  noun ancnepnuen~anbno# ycranoenn onmcaHu e 
n p e ~ u ~ y w n x  padorax /15116/. npmnqwn es ~ e ~ c r e n n  C O C T O ~ T  e cne~yaqeu :  no- 
sepnu l  nyv, vac ro ry  noroporo  uowno cnanmpoearb s ~ n a n a 3 o n e  l o  30 T T 4 ,  
nepecenaer n o l  npnuuu yrnou nonnwunpoeannu# arounu# nyvon. B o a d y ~ ~ a e -  
uaa npn s rou  pe30nanc~an  dnyopecqenqna perwcrpnpyercn Ooroyuno~nreneu,  
paboraaqnu e pe lnue  cve ra  olnHovnux neanroe. Xoporan nonnnuauma orouno- 
r o  nyvna noseonnna cnn3nrb rwpwny aonnepo8cKoro nonrypa onrmvecnol  
nnnnn l o  25 UTq. 

Jna nonyvenna arounoro  nyvno ypana mcnonb3oeanacb repunvecnon Amc- 
coqnaunn e r o  onncna ( U 3 O ' )  e npwcyrcrenm ropnn, n o r o p u l  o rnnvaercn 
cnnbno l  xnunvecno l  onrnenocrbm no ornorenno n nncnopoly.  Ann a r o r o  nan- 
n r  nwcnornoro pacrsopa U02(OH)3, co lep lowan wccnelyeuue nsoronu ypana, 
nanocwnocb na ToPnesYm Oonbry n eucyrneanacb na s o s l y x e  npm T - 3 5 0 ~ ~ .  

npnroroenennue ronmu 06po3ou 06pa3qu nouewonncb e TBHTUIOBUB r n -  
renb, r l e  narpeeanncb l o  reuneparypu 2000H. Hcnonb3oeanocb l e o  e n l a  
06pa3~00 :  ColePIawne cuecb ecex verno-vernux n3oronoe ypono nnn obora-  
wennue olnwu n3 nevernux n l o r o n o s  (233(j nnn 2 3 5 ~  1 c ~ o b a e n o l  ~ 3 0 1 0 -  

Hsuepe~mn MC rn CTC H ~ O T O ~ O B  y p a ~ !  6unm npoeeteHu Ha ~ ~ y x  onThqec- 
H H X  nepexolax c AnmHaum aonH 5758,14 A rn 5915,42 A. ~ T H  nepexoAM C B R ~ M -  

BO1DT He4eTH08 OCHOBHOe COCTORHHe 5f36d 7s2 '1; C rleTHMMH B O ~ ~ ~ I ~ ~ H H U Y H  

( C O O T B ~ T C T B ~ H H O  v 3 6 d 7 s 7 p  7 ~ 6  H ~ ~ 6 d 7 s 7 ~  7 ~ 7 ) .  npmrep o lHo ro  n3 ~ 3 ~ 0 -  

PeHHMX CfleHTpOB f l O H O 3 O H  Ha PHC. I. BY COHO^ pa3peleHHe flO3epHOrO CneKT- 
pOWeTp0 flO3BOnHnO PO3PelHTb HOUflOHeHTU CTC HeqeTHMX H3OTOf lOB  H nHHHH, 

0 

HUB MOMeHTU O T O M O  B HHIHeM H BePXHeM C O C T O R H H ~ X )  H BCB 7 KOYflOHeHT C 

AF =a. ~ O M ~ O H ~ H T U  C AF =- I ,  HHTeHCHBHOCTb HOTOPUX MeHee 0,5%, He B H A -  

nu HI-30 dono. B cnyqoe 233< nobna~anmcb ace 11 n o m o n e s r  c OF= o n 
+I. Ann nepexora c A =5758 A, noropuR B I 0  pa3 cnabee, nponennnncb 
nnrb  CaMMB HHTeHCHBHUe WOMnOHeHTU CTC C LLF=O. npH 3 T O M  B 2 3 5 ~  , r l e  
CTC donee C I O T O ,  HeKOTOpMe KOMnOHeHTU He 6unm pO3pereHU, H 3T0, eCTeCT- 
eenno, yeenmqneano orndny e onpelenennm noncTaHT CTC. Ann onperenenmn 

norenna n eudpannol nnnnn (obuvno Ann q e ~ n o - v e ~ n o r o  n 3 o ~ o n a ) .  
B ~ a 6 n . I  npelcToenenu 3novennn HC ( e u e c ~ e  c o ~ n o n p o ~ ~ o R  cToTncTn- 

v e c n o l  o rnbno l ) ,  nonyqennue n3 n3uepen~ux  cnenTpoe Ann obonx onTnvecnnx 
nepexoloe, o B ~ a b n .  2 - nonoIennn nounonenT CTC c AF =0 ( ~ n n  nepexo lo  

7 Y.0- 6 ~ 6 )  m ~ F = + I  ( ~ n n  nepexo la  5 ~ 6  -C u7) no o ~ n o r e n n a  n nmn*m 
238 . 



Ecnm H e  f l p H H H U a T b  EO BHHUOHHe ~ # ) ~ H T Y  donee EUCOHHX f lOpf ldHOE, TO 

CBepXTOHHOe P a C u e f l n e H H e  d O H H O r 0  YpOEHR Of lHCUEO0TCA ' # 1 0 p U Y n O a l ~ ~ / :  

f 
I 912  
I712  
I 5 1 2  
I 3 1 2  
1112 
912 
712 
512 

U e H T p y  T f l I e C T H  CTC, ~ = f / ~ + f ) - f [ j + f ) - 3 ( ~ + f )  , A H B - COOT- 

EETCTE0HHO HOHCTDHTU UOTHHJHOTO d H f l O f l b H O r 0  H  3neHTPWr leCHOTO H E Q d p Y -  

I l O n h H O r O  ~ 3 a H Y o d e # c ~ E H # ,  1 H 7 - CnHHU n d p O  H ~ ~ ~ H T P O H H O ~ (  0 6 0 1 1 0 1 ( ~ ~ .  

Ann ndpa 2 3 ~  i = 512, a A n n  2 3 5 ~  - 712. 
POCCTORHHE M e X d y  d E y U R  naduum HOUnOH0HTDMH ( i ~j ) cTc  CER3DHU C 

E U p O I e H H e U  ( 2 )  OqeEHdHUU O T H O l e H H e U :  

6Uq = ( n W f i d - ~ W f i )  - (LAWF! - 4 ~ ~ ) .  ( 3  
/ 

'B odseu C n y q D E  E  BUPaNeHHH ( 2 )  COd0pUHTCR 4 H e H 3 B e C T H N e  E e f l H q H H U  

- HOHCTaHTU A, B d f l R  H H N H e r O  H  A', B' Al lR B e p X H e r O  YPOEHR. K a H  8HAHO H 3  

f l pHEedeHHUX E  ~ D b n . 2  AOHHUX, '4HCIIO Y P ~ B H ~ H H ~ ~  60nb111e 4 , n 0 3 T O M Y  B npHHUr?ne 

U O I H O  O f l p e d E n H T b  E C e  4 HOHCTOHTU. O ~ H Q H O  df lR n 0 n y q e H H R  HOHI lyqWHX 0 4 8 -  

HOH HCf lO f lb30BOnCR U E T O d  HQHM0HbNHX HEOdpDTOE ( M H K )  d n R  Of lPEAEf leHHR 

TOnbHO HOHCTOHT A H B d n R  B O ~ ~ ~ U ~ ~ H H O ~ O  COCTORHHR. ~ P H  3TOY B  C n y q O e  

2 3 5 ~  y q m T u e a n m c b  m 3 v e p e H H u e  c s u c o ~ o #  T ~ ~ H o c T ~ ~  u e T o d o M  ~ B O R H O T O  pe- 
3OHaHCD HOHCTaHTU A H  B d n R  OCHOEHOrO COCTORHHR1lO1. B CJly'4Oe 233/J , 
r d e  CTC OCHOEHOrO COCTORHHR H e  H 3 U e p e H O ,  H C n O n b 3 0 B a n C R  TOT #oHT, q T O  

O T H O l 0 H H R  HOHCTOHT AIA' H  BIB' dflR 0 6 0 H x  y p 0 E ~ e M  dOHHOrO f l0peXOAO 

f l p D H T H q e C K H  H e  3OBHCHT ( C  TOqHOCTbQ A 0  HeCKOf lbHHX f l p D L l e ~ ~ 0 8 )  OT H3OTO- 

na. AflR H 3 0 T O l l D  2 3 3 ~ C I l ~ U H e e  H  H ~ B H T H ' # I H H ~ ~ H R  HOYnOHeHT CTC. ~ O ~ T O M ~  f l p H  

nOUOflH MHK pDCCUOTpHEanHCb p a 3 H U Q  B a p H O H T U  H f lOCne  aU'4HCneHHR a c e x  
HeH3BBCTHUX HOHCTDHT C n e H T p  EOCCTaHDEf lHEDnCR A 0  n O f l H O r 0  COEf ladeHHR C 

3 H C n e p H U E H T a n b H U U .  n 0 n y q E H ~ u e  TOYHUH C ~ O C O ~ O M H  HOHCTaHTU CTC f l p e d C T a B -  

n e H U  B  ~ D d f l . 3 .  

Tadnwua 3 
K O H C T ~ H T U , C T C  OCHOEHOrO H B O ~ ~ ~ ~ A ~ H H O ~ O  

C O C T O R H H R  y p a H a  

9- 
V f), Mrc( 

233u 235" 

-3921,4(5,0) 
-8628,2(20,0) -4684,9(19,0) 
-8400,5(7,1) -5146,5(7,0) 
-7927,1(7,9) - 5 4 1 1 , 3 ( 1 4 , 0 )  

-7318,8(5,7) -5486,1(14,0) 
-6646,5(8,0) 
-5999,5(6,2) 

E, cu-' Tepu. 1 I 2 3 5 ~  

A h=5915; 

A v A,d38(~'=f + i), Mfy - 
233 i/ 23'ju - 

-5208,8(6,5) 
-17431,0(12,0) -6975,2(7,8) 
-15512,6(3,9) -8260,2(7,8) 
-13443,7(4,1) -9212,8(8,3) 
-1I338,3(1,5)  -9893,6(8,9) 
-935I , I (  3,9) -10892,4(8,8) 
-7560,9(4,1) -10788,8(7,7) 

- I I I20,5(8,1) 

OTHOIBH~~ B I B M T p O U O r H U T H U X  UOUBHTOB 

~ P H E ~ ~ ~ H H u ~  E  T a d n .  3 HOHCTOHTU A H  B C E R 3 a H U  C U O r H H T H Y U  A H n O n b -  

/ 

/u H(o) ,  A=--- d2V 
7 I B=eQ~; i ; r  ( 4  

r d e  H(O) - ua;nrn~~oe none, d2sza - r p a d m e H T  s n e H T p m l t e c H o r o  nonn, 
~ 0 3 d O E a e ~ ~ e  S ~ ~ ~ K T ~ O H H O R  o 6 o n o ~ ~ o R  6  T O q H 0  RdpD.  ~ T H  BeRHqHHY O ~ U ~ H O  

H 3 B e C T H U  C dOBOf lbHO 6 0 n b l o R  H e O f l p 0 d E f l E H H O C T b D  (obu rno  H e  ny r l l e  I O S ) ,  
q T 0  n p H E O d H T  H C O O T E e T C T E y a u H U  0 l H d ~ a U  3 ~ D q e ~ H f i P  H  Q ,  XOTR HOHCTOHTY 

A H B o n p e d e n ~ a ~ c ~ ,  HDH n p a B m n o , c  T O I ( H O C T L ~  n y w e  I S .  C T O H O R  18  TO^- 
s 

H 0 , C T b l  Y O I H O  O f l p e d 0 f l H T b  O T H O l E H H R  3 R E H T p O Y O ~ H H T H U X  UOU0HTOB H 3  O T H O l e -  

HHf l  HOHCTOHT. B ~ a d f l . 4  f l p H B e d e H U  COOTHOleHHR E e f l H q H H  $=/$-I ( r H p 0 -  

U a r H H T H U e  O T H O ~ ~ H H R )  H QS ( C ~ ~ H T P O C H O ~ ~ H I I E C H H ~  H E O d P Y f l O n b H Y e  YOMEHTU),  -. 
D T D H I e ,  H C n O f l b 3 y R  3HDqEHHR CnHHOE R d E p  H  H 3 E e C T H Y 0  CnHHOBUE C O O T H O l e -  



HMR /I7/ - OTHOUleHHR /I, H  Qo ( B H Y T ~ ~ H H H ~  H B O d P Y f l O f l b H U e  Y O Y B H T U ) .  

Tadnmua 4 
Q T H O M B H H R  Y O T H H T H U X  A H n O n b H U X  H  3 n e K T p H ' l e C H H X  

. H B O d p y n O n b H U X  MOMeHTOB 

M H ~ ~ K C  1 O T H O C H T C R  K  L s s ~ ,  0  H H A e H C  2 - H  '"u. 

~ d p a  rn e r o  ~ a c c u ' ~ " :  A, R ' A'- ,q 
nc.,2$in =& P ( E ) ~ < z ~  + 7(Mi,nnr +M,:cnc), ( 5 )  

rre C; m p ( E )  - C O O T B ~ T C T B ~ H H O  ~ ~ ~ H T P O H H U ~ ~ H  i d e p ~ u l  ( o ~ ~ o p u , # ~ , x n c  rn 

/YiJCMt - H O H C T O H T U  H O p M O n b H O r O  H  ~ n e u ~ ( ~ l ( e c H o i 0  YOCCOBOTO C d B H T O B .  

 noc cod o n p e d e n e H m m  A<z'> m 3  H ~ Y ~ P ~ H H Y X  3 ~ a r e ~ m i l  MC H p a c r e ~ a  y u a -  
3 O H H U X  ( O H T O P O B  H  H O H C T a H T  O n H C D H  B  ~ 0 6 0 ~ e / ~ ~ / .  O H  f l P H Y e H H Y ,  OAHOHO, 

A n n  ~ H C T U X  n e p e x o A o B  T H ~ O  S-P mnm s'+s,O . B T O  I e  spevn d o n b a o e  

p a 3 n H r H e  HC A n R  H C C n e d O B a H H U X  I l e p e X O d O B  ( ~ 0 b n . I ) .  H O ~ H H O N l q H X C R  C  O A H O r O  

H  T o r 0  I e  Y P O B H R  H  RBnR109HXCR f l p B H M y 9 e C T B e H H O  T H n D  f ~ S 2 ~ b ~ p ' 1 7 ' 1 9 / ,  

y H O 3 U B a e T  H a  3 H a ~ H T e n b H y m  AOnRl f l p n M e C e #  d p y r H X  T H n O B  f l e p e X 0 d O B .  

B p 0 6 ~ ~ o x / ~ - ' l  w c c n e A o s o u u  HC a a r o v o x  ypatia no nepexode c 
;1=5027 A, H a r m n a m s e u c R  c T o r o  H e  ~ P O B H R  rn mueoqero s e p x H n #  y p o a e H b  

c n a r T m  r m c ~ o i l  (>90X) n o ~ ~ r y p a u m e C 1  f 3 d 0  / 22 *23 / .  Ann s r o r o  
nepexoda ~ H O ~ ~ H H R  MC eqe d o n b ~ e  (~onpnuep,  dnm nopu c 1.238 rn 235 O H  

c o c T a a n R e T  12.29 r r U / 3 I / ) ,  ,To y H a 3 u e a e T  H a  c n n b u o e  c v e m H s o H m e  p a 3 n n r -  

H U X  H O H # H ~ Y P O U H #  C  ~ ~ A ~ B H Y H  f l O n O I M T e n b H U Y H  HC B  C f l y q O e  B e p X H H X  Y p O B -  

net4 H c c n e d o a a H H u x  B A O H H O #  P O ~ O T ~  nepexodoa. 
B s H e p r e T m r e c n o u  H H T e p a a n e  B O ~ ~ Y I ~ ~ H H Y X  y p o ~ n e R  O ~ U ~ H O  P a c c v a T p m -  

B a e T C R  C M e E H B O H H e  C!leAykl4HX H O H ( M ~ ~ P O U H # :  P ~ ~ S P  ( - I 4 ,7  T ~ u ) '  
p+sa(-8.25 rru); f 2 d 2 . r 2 ( + ~ 3 . 6 5  rru); f 3 s P  (+6,0 rru) 223-241 I 

B C H O ~ H O X  n p # s e d e H  noneeoi l  cdemr ~ H C T O M  ~ o ~ @ m r y p o u m m  Y H O ~ ~ H H O ~ O  T m n a  

A n R  W ~ O T O ~ H O #  nopu c A = 2 3 5  rn 238, n o n y r e H H u l  B p1I60Te'~~' H a  o c H o s o H w w  

A e T O J l b H O r O  T e O p e T H ' l e C H O r O  O H O f l H 3 0  6 0 n b l 0 r 0  odaeva 3 H C n e p H M e H T O f l b H U X  
3 2 

AOHHUX.  M 3  H 3 B e C T H O r O  H O H ( H ~ Y P O U W O H H O ~ O  COCTOBO H H m H e r O  Y P O B H R :  f dS 
( 76%)  + {3d2S(24%)/25/  rn A o H H u x  P 0 6 0 T t ~ / ~ ~ /  c n e d y e r ,  rro e r o  nonesot l  
C d B H r  C O C T O B n R e T  -2.41 n u .  Tordo  d n R  n e p e X O d 0  C  A = 5 0 2 7  H a  Y p O B e H b  

C  f.19850 C M - I ,  H M e l o ~ # # ,  HOH O T Y e 4 0 n O C b  B U l e ,  n 0 ' 4 T H  '4HCTyHl  f3dsp 
~ o ~ @ m r y p o u w m ,  noneeoil  cdemr 6 e T  paeeti 12.3 rru. 3 ~ 0  B e n w r m H a  xopomo 

c o e n a d o e ~  c ~ 3 u e p e ~ ~ u u  M C  /'-" m A o e r  ocuosanwe p o c c u a r p m s a r b  y H a 3 a H -  

H U #  nepexod c o  cneum@mrec~mu v a c c o e u v  cdenrou,  d n m ~ ~ m v  H H y n a .  

M c i l o n b 3 y R  3 T 0  3 H O l l e H H e  ~ u ~ ~ ~ ,  M O l H O  C  nOMOqblO W ~ B ~ C T H O ~  n P O U e A Y P U  

C  r p o ( H l 0 M  Kmnra /21923 /  O n p e d e f l H T b  3 H O U e H H R  4PCMC 1111 M C C J l e / O B O H H Y X  

B A O H H O N  p o d o ~ e  nepexoaoe.  3 T H  s ~ a r e n l r ~  A L ) ~ ~ ~ .  o T a n m e  noneeue c d B m r m  

A n R  W ~ O T O ~ H O #  n O p U  C  A.235 H  238 I l P H B e A e H U  B  ~ 0 d f l H ~ e  5. f l p ~  3 T O M  Y ' 4 T e H U  

TOJlbHO C T O T H C T H l l e C H H e  O W W ~ H H  H 3 M e P e H H i l  HC, 0  H e O n P e d e f l e H H O C T b  A u C M C  
p e n e p ~ o i l  n H H m l r  c A = S O 2 7  A H e  BHnm( leH0.  

T a 6 n m u a  5 
~ H O V ~ H H R  M a c c o B u x  H nonesux c d B m r o a  

d n R  W ~ O T O ~ H O ~  n O p U  2 3 5 ~  H  2 3 8 ~  

- - 

113 T O H H X  B e n H 1 ( H H  d V C H C  H d n c  c n e d y e T ,  r T 0  y p O B e H b  C  f=17362cu-' 
H M e e T  3 O N e T H y m  (-28s) I l p H M e C b  H o H ( H ~ ~ P O U H H  t 2 ~ ' d Z  . 0  A I R  Y P O B H R  

c E = I 6 9 0 0  c u - I  s e p o l r n u  npmvecm ~ o ~ m H r y p a u m t l  t3s9 rn Ps'. 

f l 0 n y ~ e H H ~ e  T O H H Y  c n o c 0 6 0 ~  3 H O l l e H H R  d V c n c  nO3BOflRloT O n P e d e n H T b  
' 

noneeue cdewrm A n n  B c e x  ~ 3 u e p e ~ ~ u x  nap H ~ O T O ~ O B  y p o H a ,  a T e  B ceom o r e -  
p e d b  - O T H O C H T e n b H U e  3 H 0 ' 4 e H H R  C K 3 P  ( AOTH).  ~ T W  3 H O l l e H H R  h ,  Y C P e d H e H -  

H U B  AJlR B C e X  T p e X  n e p e X O d 0 0 ,  n p H B e d e H U  B  ~11dfl.6. M 3  ~ 0 6 A . 1  M O I H O  B H A B T b ,  

q T O  3 a B M C H Y O C T b  HC OT H 3 M e H e H H R  r H C f l a  H ~ ~ ~ T P O H O B  6 n H 3 ~ 0  H  n H H e f l H 0 R .  T.H. 
c n e u m Q n r e c ~ m R  u a c c o e u #  cdemr T o n u e  n p o n o p u m o H a n e H  H ~ M ~ H ~ H H ~  rmcna H e M T -  

POHOB,  T O  e T O  H e O f l P e A e n e H H O C T b  cnado C H O 3 U B O e T C R  HO 3 H O q e H H R X  n O f l e B O r O  

C d B H r O .   TO f l P H B O d H T  H  Y a f l 0 #  0 1 H d K e  3 ~ 0 l ( e H M t (  hOTH (-O.SX), H e C Y O T P R  H a  

C P O B H H T e n b H O  6 0 n b ~ H e  H e O n p e A e J l e H H O C T H  A YcMc. 






