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 1  

( , , , .),

-  [ 2 ]

 [2]* 
RHF/6-31G(d) RHF/6-311G(d) B3LYP/6-311G(d)

Si1—Si2 232,9(7) 236,08 236,41 236,79 

Si1—Cl10 203,4(22) 205,48 205,17 206,80 

Si2—Cl5 — 203,94 203,47 205,50 

Si2—Cl4 202,6(7) 204,18 204,71 206,23 

Si2Si1Si3 118,7(1,6) 116,6 115,8995 115,6355 

Si1Si2Cl4 — 109,34 109,4171 109,4582 

Si1Si2Cl5 109,3(0,6) 110,027 110,0165 110,254 

Si2Si1Cl10 107,8(1,7) 107,6 107,8571 107,8534 

,     1,5(9,8) 0,92 0,0002 0,001 

*  363 K. 

— 2v ;

—  SiCl3 3v, -

 Si1Si2Cl4  Si1Si2Cl5  0,5 , R(Si2Cl4) R(Si2Cl5)

0,5 ;

—  2÷4 –1

;

— ,  RHF/6-311G(d), -

 1,05(3)  1,20(5) . -

,

, .

, - -

C3v  SiCl3,

,  55 –1.

 Si3Cl8

 99,9 % ( ). -

T  = 488(2) K. .

 8 

 0,5 . -

; 3 . . ,

 303 K, -  0 .

- ,  [ 5 ]. -

:  1,5 10–3 ,

. 1.

 Si3Cl8
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 2  

( –1) Si3Cl8,

 [ 3 ] 
RHF/6-31G(d) RHF/6-311G(d) B3LYP/6-311G(d) k*

625 647,9424 637,90 587,54 1,021 

617     644,436 632,78 585,99 1,025 

615 644,2207 632,73 584,70 1,027 

610 643,8041 631,80 581,78 1,035 

605 628,1712 616,31 569,25 1,018 

594 626,2941 614,02 565,24 1,033 

580 617,8559 604,29 560,96 1,041 

480 518,7289 510,39 469,71 1,063 

404 437,4301 431,30 392,02 1,067 

331 351,6763 349,30 317,40 1,055 

232 264,5954 265,81 243,20 1,146 

212 254,0931 254,66 232,06 1,201 

187 233,2546 234,47 212,99 1,254 

182 208,4036 211,72 192,32 1,163 

178 202,1613 205,67 187,19 1,155 

173 196,2471 199,99 181,99 1,156 

149 166,7166 168,86 152,72 1,134 

135 141,2778 142,41 128,77 1,054 

123 131,1433 130,07 117,81 1,057 

116 123,8981 124,34 111,33 1,071 

  85 122,3564 122,36 110,31 1,441 

  84 91,2716 90,91 79,64 1,082 

  69 75,7344 76,20 66,85 1,104 

  55 72,6109 72,52 63,65 1,32 

 48,2589 47,83 42,35  

 27,5686 25,83 22,12  

 8,8835 7,19 5,00  

* k — ,  RHF/6-31G(d), .

 ( ) 50  75 , —  397,5(6)  400,2(6) -

,  50 

5,024(4)  75  — 4,050(5)  (

).

-

.  HP ScanJet 7400  (XPA). -

 ( , -

I(x,y) I(s)) ,  [ 6, 7 ]. -

-

,  [ 8 ]. sM(s) s = 2,0 22,4 Å–1

. -

 KCED [ 9 ]. -

: sM(s)1,  2,0 16,0 Å–1, sM(s)2,
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3,0 22,4 Å–1, ,

 2,0 22,4 Å–1. -

. 2. . 3 -

g(R) [ 10 ].  
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 ( . . 1): R(Si—

Si), R(Si2—Cl4), R(Si1—Cl10), Cl10Si1Cl11,
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 SiCl3  Si—Si ( ).
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. . 2  3 
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.

. 3. 

,

 [ 2 ] 

 RHF/6-311G(d).

 3  

,

RHF/6-311G(d) ( , , , )

(75 ) ( )

,

(  [ 2 ]) RHF/6-311G(d)

R(Si—Si) 231,8(4) 232,2(6) 232,9(7) 236,8 

R(Si2—Cl4) 202,7(15) 202,5(2) 202,6(7) 205,4 

R(Si2—Cl5) 202,6(12) 202,4(2) — 205,6 

R(Si1—Cl10) 203(1) 203(1) 203,4(22) 206,8 

Si2—Si1—Si3 2,071(9) 2,071(9) 2,071(28) 2,017 

Cl—Si—Cl 1,902(25) 1,917(42) 1,907* 1,913 

Si—Si—Cl 1,925(22) 1,914(9) 1,907(10) 1,909 

, –0,150(12) –0,133(20) 0,03(0,17) 0,001 

Rf 0,042 0,059 — — 

*  [ 2 ]. 

. 2.  ( )

( ) sM(s)  ( )
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. 3.  ( )

( ) -

g(R)  ( )

                                             Si3Cl8
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 ( . ),  Si3Cl8 . -

V0 /RT  MNDO 

.

, ,

 0 , . ,

1 = 2. . 4 ,

, , C3v,

:

1 2 0 1 2 1 2( , ) 0,5 (2 cos(3 ) cos(3 ) sin(| |)).V V a  (1) 

 (1) . -

 [ 11 ].  

, . 4  (1)  

a = 0, V( 1 = 0, 2 = 1,05 ) /V0 = 1 ( ).

 = 5,3084, V( 1 = 2 = 1,05 )/V0 = 4,36. ,

C3v- -

 (  GAUSSIAN 

Freq = HindRot [ 12 ]). -

, , -

, , .

 GAUSSIAN-98  (Freq = HindRot) -

 B3LYP/6-311G(d)  RHF/6-311G(d) . 4. 

,

SiCl3,  B3LYP/6-311G(d), , -

 RHF/6-311G(d).  18 %.

Si—Si,

-

,  [ 13 ].  

. 5 

,

,  [ 14—18 ] -

.

. 4.

 SiCl3  Si—Si 

 ( )  ( -
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 4  

Freq=HindRot  

(GAUSSIAN-98) ,

RHF/6-311 G(d) B3LYP 

27 26 27 26

V/RT (HindRot) 0,671   4,751 0,335   3,561 

V(HindRot), /  1,663 11,777 0,830   8,827 

, –1
7,182 25,832 4,997 22,122 

V*, /  1,161 14,568 0,562 10,684 

* I , .

 5  

 — 

 SiCl4  [ 18 ] Si2Cl6  [ 15, 16 ] Si3Cl8  [ . ] CCl3SiCl3  [ 17 ] CCl2(SiCl3)2  [ 14 ] 

*R(Si—Cl),  201,7(2) 201,4(5) 202,8(5) 201,1(3) 202,0(4) 

R(X—Si),  — 229(5) 232,2(6) 193(4) 190,2(9) 

ClSiX, . 109,4 109,1(1,0) 109,4(5) 108,5(3) 106,3(3) 

SiXSi, . — — 115,9(7) — 120,6(8) 

V0/RT (B3LYP) — 3,665     0,671 12,0         12,2 

Td D3d C2v C3v C2v

*  SiCl3.

, V0  Si3Cl8, -

, 20 ,  CCl2(SiCl3)2, -

 31 /  [ 12 ]. -

V0 /RT (T = 298 K) = 6,71 [ 15, 16 ]. 
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. 5 ), , -

.
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