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1.5. 

1.1 

-5

1 32 305 479.7 122
2 5.0 274.8 122
3 5.0 477 122
4 0.84 504 123

5 0.46 515 123,
124

6. 32 514 46
7 32 568 46
8 1.0 270 491 125
9 0.005 - 317 118
10 14 ~ 370 126
11 0.73 465 127

12 0.87 525 127

13 0.78 511 127

14 0.94 463 127

15 0.005 318 128
16 33

38 %  

287.5 

281.6 

129, 
130

17 33 268 569 130

17 33 306 488 131
18 0.01 - 293 131
19 0.018 - 258 131
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-5

20 0.031 - 262.7 131
-5

21 0.066 - 261.2 131
22 33 306 488 132

23 - 1.2 603 52
24 - 4.0 573 52
25 7.0 254

248

133

26 - 10 284.4 551 134
27 - 10 278.8 531 134
28 33 267 569 135
29 0.03 255 135
30 1.1 260 135
31 33 287.5 135, 44 

32 33 306 488 135

33 0.01 291 44
34 33 306 47
35 0.99 - 357.8 47
36 0.4 349 47
37 14 379 47
38 0.016 573 47
39 369 47
40 0.01 291 137
41 0.21 324.6 137
42 - - 10 421 137
43 33 288 138
44 33 514 138
45 33 267 572 138
46 33 306 493 138, 139 
47 0.48 -(2- 318 139

48 0.48 -(2- > 393 140

49 0.48 318 140
50 0.48 295 140
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-5

51 0.48 296 140

52 0.48 -2- 323 140

53 - 2.3 340 141
54 - 2.3 298 141
55 - 2.3 317 141

56 - 2.3
% 

305 141

57 - 2.3 -62, 

- 82.3
% 

290 141

58 - 3 304 141
59 - 3 307 141
60 - 3 > 400 141

61 - 3 -62, 

- 82.3
% 

> 400 141

62 - 3
% 

> 400 141

63 0.48 2- - -
(2-

306 142

64 0.48 301 143

65 0.48 -(1,3- 352 143

66 33 -(2- 284 50

67 0.83 -2- 401 144

68 0.83 -2- 415 144

69 0.83 -2- 424 144
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70 0.83 -2- 437 144

71 0.83 -2- > 440 144

72 0.83 323 144
73 0.83 - - - 353 144

74 0.69 404 145
75 0.48 -(2- 313 139

76 0.55 384 146,
147

77 0.55 356 146,
147

78 5 350 148
79 -40 2 > 380 148
80 -40 2 > 380 148

81 -1- 5 304 149

82 ,
=0.323

308.8 149

83 -1- , =0.29 313.5 149

84 33 306 150
85 2 

-
279 151

86 -1- 0.2 307 151
87 3 300 151
88 33

- 
291 625 152

89 33 306 488 152
90 2.5 - 290 378 152
91 0.12 306.6 153
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92 8.8 304.8 153
93 1.6 296 154
94 2.5 303 154
95 307.4 154
96 33 286 155
97 1.0

- 
289 155

98 1.0 299 155
99 6.5 320 156
100 6.5 2- 328 156

101 6.5 332 156

102 2.7 291 157
103 294 158
104 1.2 268.3 159
105 0.75 491 98
106 33
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306

303.9 

98

107 33 -2- 283 160

108 0.57 -2- 261 160

109 1.6 -2- 268 160

110 2.5 -2- 278 160

111

(8:2) 

326 161

112 -N- 0.117 306.6 162

113 -N- 8.8 304.8 162

114 0.03 . 373 163
115 -5- 4.5 164
116 33 - 307 383 165
117 2.5 - 292 402 165
118 1.8 - 271 413 165
119 - 313 375 165
120 -18 8.4 412 166
121 -26 10 429 166
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122 -10 1.0 389 395 166
123 -10 2.5 320 360 167
124 -10 2.5 247 358 167
125 0.01 299 168
126 1 270 491 169
127 1 269 170
128 6 

- 
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1.2 

1 171

2 CCl4 171

3 171

4 172
5 173
6 30 %- 174

7 175
8 175
9 - 175
10 152
11 152
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13 176
14 177
15 178
16 179
17 179
18 180
19 181
20 181
21 1,4- - 182, 167 
22 - 182, 167 
23 168
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2 183 
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4 184 
5 185 

6 1,4- - 1,4- -
(1 : 4) 

186 

7 -18 -10 166 
8 -26 -10 166 
9 -10 -18 167 
10 167 

11 187 

.4 
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1 0.84 188

2 0.84 188

3 0.84 188

4 - 1.2 52
5 - 4.0 52
6 14 189
7 14 189
8 SbCl3 190

9 SbCl3 190

10 SbCl3 190

11 SbCl3 190
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12 SbCl3 190

13 SbCl3 190

14 2.3 - 191
15 0.47 192
16 0.47 192
17 14 193
18 14 193
19 0.5 194
20 0.5 194
21 0.5 194
22 0.5 194
23 0.5 -2- 194
24 0.5 194
25 0.5 - - 194
26 0.5 - - 194
27 0.35 195
28 0.35 195
29 1.0 196
30 0.015 197
31 0.88 198
32 0.32 -4,4- 199
33 0.47 200
34 0.47 200
35 0.75 98
36 0.75 98
37 0.75 - 98
38 0.75 - 98
39 0.16 201

40 0.16 N- -2- 201

41 3.0 95, 96 

42 1.2 95, 96 

43 0.7 96
44 0.7 96
45 0.7 96
46 0.2 96
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47 0.004 202
48 0.021 202
49 17 203
50 17 203
51 17 203
52 0.03 203
53 0.03 203
54 0.03 203
55 2.3 - 204
56 0.016 205
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2 1   

G = kTn2{(x  1) ln(xz/2) + (x  2)[flnf + (1  f)ln(1  f)   fln(z  2)]} +  
+ n2{f(x  2)(  + Fl)} + kT{n1ln 1 + n2ln 2 + xn2 1},             

G, 

Gf = RT(x  2)ln[(1 f)(z  1)] 

-

G  = RT{N1ln 1 + N2ln 2 + xN2 1 N2[ln(x/2) + lnz ln(z  1) + 

+  (x  1)ln(z/e  1/e)]} + N2Gs,

1 2 s  

s

s' = Gs

Gs Gs = RT(x  2)ln[(1 f )/(1 f)] 

s
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= H / S    = /( S  - 
I S I H S
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1 2
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800 3100 250 , 62

4 5 150 , 62

6 3 700 , 39

5 5 150 , 60

6 5 150 , 44

4 5 150 , 44

3 5 150 , 44
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 (  ) = RT[(1/xA )ln A  (1/xA  1/xB ) B AB
2 

B ], 

  

; ; 

G

G = G G .

G G

G  = (NRT/2)( x  y  z ), 

i

N

= 2 2 2 2 /2 4RT, 



105

 = = Mw/Mn,

, 

2
  = QRT2 [(1/xA )ln  (1/  1/  ) 2  ], 

Q = 0,035 2
B R/MA MC H2

B. 

 (0.5  1.2)105

 1.0)105 

N1 [75, 76]:
G  = VN1 /2,

V
, V*,

G /RT = V*P*VN1 /2RT*T, 
N1 = N1 /P*, T = T/T* V = V/V*

N1 = N1A A N1B B N1 A B , 

N1i i- N1

G /RT = VA* P*A VA N1 A B /2RT*A TA  

G  /RT = (  /rA) ln A  ( B/rB )ln B X A B,                  
ri i-

 =  UA /RT 7cVA
2  /8R,                                              

cV UA
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 < 0.

 = G  / S   
G  = PA*V*A VA N1

S  = 2RT ( )

(dX/dT) > 0. N1

N1 < 0  T (dX/dT) < 0.

T N1 > 0. 

-1.

 =  + ( 1 )   (1 )
 = + ( 1 - )    2 (1 )

 = 0.01, 
= 0.05,  = 0.12,  = 0.13.  

 ( 5)  ( 5

G(    0)  =  G + Gs

 =  0) 
 /NA RT = N-1

A ln A  (N-1
A N-1

B ) B g 2
B

B /(NBRT) = NB
-1ln B  (NB

-1  NA
-1 ) A g A

2 , 

NA NB g

i . 
g  = 0.5(NA

-0,5  NB
-0,5 )2
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g = g g1( ),  g1 = 10-5 -1

Gs = ( AVA BVB)<J0>< >2 2I< > I-2d*,

VA, VB J0> 
> , d* = 

( ln / ln 0> 

0

d*

/ 0 = g1,5( )h( )

 = ( / 0)( 0/2) 
g( ) = (2/ )[arccot /(1 2)] 

h( ) = (2/ )[arccot (1 2)/(1 2)2]. 
J0 = 0/ 0

0 = R = 6 0/(
2 RT) 

0 = K[M 3.4 , K = 10-3

0
1/3.4 = A 0A

1/3.4
B 0B

1/3.4

J0 = ( A 0A
4.4/3.4J0

A B 0B
4.4/3.4J0

B)/ 0
4.4/3.4, 

i  i- 

Gs = GsA B(GsB GsA a) + a c
Bexp[b(1 d

B)], 
a, b, c, d . 

 = ( ) (

 87]. 
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S

= /( S  I S I). 
I S I 

S

= (h2)1/2 /(h2)1/2 h2)1/2 h2)1/2

h2

S = c kb2h2, 

k b2 = 3/2NA2, 
N

S  = S S  = kb2(h2 2 h ) 

S  =  3k(h2 h2 )/2NA2

S  = NA S  = 3R(h2 h2
c )/2NA2

S  =  3Rh2 ( 2  1) 

h2  = h2  = NA2

2 = 1  2 S /3R

h = (h2)1/2  (h2)  = h (  1) 

2 = 1  2 S /[3R(1 + T / )], 

S  = S , 

S
Gs

3
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Gs
3

S  = Gs

Gs

Gs = 0.4M(1 0/ )2 2/cRT

Gs = 0.7( 0)(
2

0.8)
-1 2, 

M 3

0.8 ) 

0

2 = 1 + [0.27M(1 0/ )2 2]/(R2Tc2 T) 

. 

2

 5.11. 
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1  3) 
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303 
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= 2900, = 298 ); ) 

2 - 2 

-12 2

 [80].  

d

6,5 

6,4 
5 15 25 35 

6,4 

6,35 
40 50 60 70 

6,35 
75 85 95 t

6,3 

6,2 
5 15 25 35 

6,25 

6,15 
40 50 60 70 
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6,15 
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RT/2Mcr
2)1/2, 

6.3.
     

S =  knln[n/(n + )]  (3/2) {[(n + )/ ]2/3( 2 + 2/ )/3  1}, 
n 

Z 

V/V0 = ( / 0)
1/2, 
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dU = TdS + id(V0li) + idnk, 

i li   
Vo i nk

i x1)P, j i  > 0, 

i

     
- 

-26 

1 2 2

1  = RT{ln(1 2 2 2 )2 + (d2V1/Mc 2 )1/3
2 ]}, 

1

1   

     
  

1 2 3) = 1/V , 

i
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1 =  f L n1)P,T,f,nj

1 =  L f n1)P,T,L,nj

1

  
L f n1)P,T,L,nj 1

- L f n1)P,T,L,nj 1 > 0). 
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2 = RT( -1)(1 -1)/Mc T]p 
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p 2
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2800 291 298/283 

           



132

7.1.

0
2

2

( 2 1

0
2 = f(P 2=f(P 2)

dP
d 0

2
0
2 / P)TdP,  d 2 = (d 2/dP)x2dP  +  (d 2/dx2)P,Tdx2

d 0
2 = d 2

0
2 / P)TdP = (d 2/dP)x2dP  +  (d 2/dx2)P,Tdx2

(d 0
2 /dP) = V 0

2 ;  (d 2/dP)T= V2

V 0
2 dP = V2dP + (d 2/dx2)P,Tdx2

 (V2 V 0
2 ) dP = (d 2/dx2)P,Tdx2

dx2/ dP = V2/(d 2/dx2)P,T

dx2/ dP
V2

V2

dx2/ dP < 0 
V2

dx2/ dP > 0 

7.2.

V2  = 
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V V
V2

M. 
V2 = V2  + V2

M

V2 > 
V2

M c
V2

M V2

V2

H2 H2

H2
M

H2= H2  + H2
M

H2
M H2

H2
M H2

H2 H2
M I H2

MI > I H2 I dx2/d

V2
M V2

dx2/dP < 0 
V2

M  I V2
MI > 

I V2 I V2 dx2/ dP > 0 

7.3.

2H x 2
2 )Tc

2S x 2
2 )Tc < 0, 

2H x 2
2 )Tc

2S x 2
2 )Tc > 0, 

H S

H S
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dT /dP 2 2
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2S 2
2 ), 

V S 

2S x 2
2 ) < 0, 

2S x 2
2 ) > 0. 

dT /dP
2V x 2

2 dT /dP
2V x 2

2

2V x 2
2

2V x 2
2

I

dT /dP
4) 

dT /dP

II

dT /dP < 

dT /dP

2 -

-

5 3

5 ). 
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d
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c
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7.4.
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F S
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2]. 
       8] 
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 << 1  >> 1
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 << 1,  (m) = (2 /15)(1 + 2 /21)  

 >> 1,     (m) = 1  (3/2 )(1/2  , 
2/2kT
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N M N, 
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: 
R - R' 

 OR,  R, - COOR,  OOCR,  OOCOR, ' -  COOR 

-CN,  COR,  NO2,  Cl 

 F.  I,  R', N = C=0, OR', -OCOR', COOR', CR=CR-
COOR, NH2, NHR, NR2, NHCHO, NHCOR, SR, COSR, 
OCOSR, HgCl, HgOCOCH3, OCF3, 0(CH2)nOR, CH2CH2OH. 
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-

- 

Q 
-3 Q 

- - -L- 240 33-330 0.88-0.38 
100 15-150 0.76-0.19 
48 24-240 0.57-0.10 

- - 110 5.5-55 0.45-0.18 
- - 65 5.5-55 0.46-0.13 
- - 45 5.5-55 0.39-0.09 
- - 5 5.9-59 0.1-0.01 

90 58.3-583 0.72-0.17 
20 31-310 0.34-0.04 
23 17.3-173 0.37-0.05 
20 14-140 0.33-0.05 
16 23-230 0.28-0.04 
2 12-120 0.04-0.004 
2 3.3-33 0.04-0.004 
2 12-120 0.04-0.004 
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-3]. 

4
L d (L>>d

L. 

2 ~ d/L << 
1); 2 2i 2 > 2

2i < 2 < 2

)/(34.32 Ldi ; )/(49.42 Lda

2/1cos3 2Q

2 Q = 0,84 
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/(RT) = n1ln 1+n2ln 2  (n1+yn2)ln[1 2(1 y/x)]  n2[ln(xy2)  y +1] + 
+ 1xn2 1

1 2 n1 n2

1

- y 
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2.4
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7] 
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H2SO4 [8
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9
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H2SO4 [13 14

- - -3- -
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2.1. 

2.1 

w M
) 

1 -1 5 3.0
2 -2 5 3.0
3 -3 6 3.0
4 5 2.6
5 -1 4 4 2.5
6 -2 4 2.5
7 -3 5 2.5
8 5 1.5
9 - - -L- 5

- 2.16). 
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