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 298 K. : 268,37 (m = 4)  264,04 K 

(m = 8). , , -

( ) .

-

(m, T ) -

, T < 273 K, *.

 [ 7 ] 0,02 3/ m = 1. -

m. , -

m = 1—10  [ 7 ] m1/2 -

, , :

 = 0 + b m1/2.                 (1) 

 (1) . 1**.  [ 7 ] 

x = m/(1 + 0,15m), ( ).

 (1)  ( . . 1).

:

b = 1/[1,2981  0,0024 + (0,03411  0,00008)(T – 273,15)]3/2.            (2) 

, b(T),

(T) , m .

,  [ 7 ] T < 273 K m = 4 m = 8, 

.

,

 (m = 0) = 41,555  0,008  (1631,0  4,6)(1/t11/2 – 1/ 11/2),     sf = 0,008 3/ ,           (3) 

 (m = 4) = 42,912  0,006  (223,34  0,58)(1/t7/2 – 1/ 7/2),     sf = 0,005 3/ ,  (4) 

 (m = 8) = 43,478  0,006  (91,11  0,32)(1/t5/2 – 1/ 5/2),       sf = 0,007 3/ ,   (5) 

t = T/100,  = 273,15/100.

 (3) 0 . 1;  (4)  (5) 

 [ 7 ] m = 4 m = 8  273,15, 298,15, 313,15  

 1  

(1) 

( 3/ )

T, K 0 b sf sf * 0 [ 7 ] 

273,15 41,557  0,013 0,6753  0,0058 0,010 0,036 41,75 

298,15 44,029  0,008 0,3175  0,0036 0,006 0,018 44,20 

323,15 45,474  0,005 0,1920  0,0024 0,004 0,012 45,60 

* ( ), x = m/(1 + 0,15m) [ 7 ]. 

                                                                

  * , . -

 ( ) . -

 [ 8 ]. 

** ,  [ 9 ] , m1/2 , -

. -

, .  [ 5 ] 

 1,5 ,

m.  [ 10 ] ,

 ( ) c < 3 /  (298 K) c < 4,5 /  (303 K). 

m1/2  [ 11, 12 ]. 
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 323,15 K. 

 [ 7 ] -

. 2 T < 273 K. 

. 2 , -

 (3) 

, m = 8. ,

-

.  (4) 

 = 268,37 K ,

 = 264,04 K, m = 8 .

 (5)  = 264,04 K ( . . )

(m = 8)  0,1 3/ ,

 (T, m)  (m = 4)  268,37 K  0,01 3/ -

. ,  (4)  (T) -

, ,  (m = 4), 

 = 268,37 K , m = 8  = 264,04 K 

,  (5).

,  273—323 K  (3)—(5)  

 (2) . ,  273,15 K  ( 3/ ):  (m = 4) = 42,91  

 (m = 8) = 43,47 (  (3));  (m = 8) = 43,47 ( (4)),  (m = 4) = 42,92 ( -

(5)).  [ 7 ] 

:  (m = 4) = 42,91,  (m = 8) = 43,48.  

 [ 7 ] m = 0,5. -

 (1). ,

,  (1) ?

 (m = 0,5). 

, K 273,15 298,15 313,15 

   41,96   44,29   45,16 

   42,03   44,25   45,13 

, -

, -

. -

m = 0,5. , ,

 (1) *. 

-

. 2V 1V

,  (1), -

2V  =  + 1/2m1/2( / m1/2),           (6) 

1V  = V1 – 1/2(M1/1000)m3/2( / m1/2).      (7) 

 (7) V1 — ; M1 — .

2V (m, T) 1V (m, T)  (m, T).  

,

:

                                                                

*  [ 10 ]  298,15 K m = 0,36—16,8 (27 )  = 44,053  0,008 +  

 + (0,3093  0,0033)m1/2, sf = 0,02 c 3/ . 0

 44,029 3/ . 1. 

 2  

[ 7 ]

-

( 3/ )

T, K m  [ 7 ] (2), (3) (2), (4) (2), (5) 

268,37 4 42,47 42,55 42,49 42,46 

264,04 8 42,73 43,11 42,92 42,82 
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. 1.

m = 0 (1), m = 2 (2), 

          m = 4 (3), m = 6 (4), m = 8 (5), m = 10 (6)

. 2.
. -

                     . 1 

 = 43,478  91,11(1/t5/2  1/ 5/2) + (m1/2  81/2)/[1,2981 + 3,411(t )]3/2,     (8) 

t = /100,  = 273,15/100. 

2V (T) . 1. 

2V . m = 10 2V (T) -

,  268,1 K. -

:

263,8 K (m = 8)  257,9 K (m = 6).

2V (T) — .

-

2E  = ( 2V / ), . 2. . 1 -

. 2. : 281 K (m = 6), 290,5 K (m = 8), 297,5 K (m = 10).

.
0
2V 0

2E .  [ 5 ] 

0
2V (T) . -

0
2E (T)

0
2E 103 = 75,21  1,572(  298,15).     (9) 

0
2E ,  (9),  346 K, 

 [ 6 ]. 0
2V (T),

. 1, 0
2E (T),

. 2*. ,  348 K 0
2E -

 34 10–3 3/( K).  [ 5 ] 

. ,  263 K  (9) 0
2E  = 130 10 3 3/( K), -

 239 10 3 3/( K).

                                                                

  * . -

 [ 13, 14 ], 

- .



. .692

 3  

( 3/ , 3/( K), 1/K)

 263,15 273,15 298,15 323,15 348,15  263,15 273,15 298,15 323,15 348,15 

0
2V 39,74 41,57 44,03 45,47 46,47 

0
2

E
E 103

237 137 56 23 1 

V2 44,96 45,00 45,26 45,75 46,46 0
2 103 6,00 3,44 1,61 1,03 0,73 

0
2

E
V 5,22 3,43 1,23 0,28 0,01 2 103 0,05 0,13 0,33 0,52 0,71 

0
2E 103 239 143 71 47 34 0

2
E

103 5,95 3,31 1,28 0,51 0,02 

E2 103
2 6 15 24 33       

. 3 

2 2 2/ .E V -

. 2 .

0 0
2 2 2 ,EY Y Y  (10) 

Y2 —  — .

 [ 5 ]  ( 3/ )

V2 = 45,26 + 1,5 10–2(T  298) + 1,8 10–4(T  298)2.               (11) 

 (11)  (8) , -

. 3.  
0
2V ,  ( 0

2E ),

V2 ,  (E2 ).

, 0
2

EV  348 K .  [ 5 ] , -

0
2

EV  330 K. ,

0
2

EV . 0
2

EV (T)

0
2

EE (T) 0
2
E (T) .

. 4 1V (T).

V1 = 1V  (m = 0)  273,15 K [ 1 ]  278 K [ 15 ]. -

V1(T)  (277,13 K). 

1V (T) m = 2  275 K, m = 4 — 271 K. -

 — , -

1E (T), . 5*. m = 10 

281 K. . ,

m = 6  268 K. 1E (T) -

,  ( 2 . 5) 

? , ,

 (227,15 <  < 273,15) E1(T) .

 [ 1 ] E1 103 = 196 3/( K)  228,15 K. 

                                                                

* 1 [ 1, 15 ] V1.
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. 3. -

. . 1 

. 4.

. -

                              . 1 

 [ 7 ], 0
2 , -

, , , . , -

, ó

. 0
2(T)

 —  ( . . 3). 0
2 -

,

, 0
2 (T) —

— . ,

, ,

. -

.

, . 6  [ 7 ] ,

T > 273 K, -

. , .

 (159 K), ,

(  276 K) .  [ 7 ], 

.  20 

 205—333 K  191—333 K [ 16 ].  [ 16 ] 

(T) .

 [ 16 ] 

 ( . 4). *.

 4  

( 3/ , 3/( K), 1/K), (T) [ 16 ],  

 198,15 223,15 248,15 273,15 298,15 323,15 

V 36,323 37,376 38,447 39,560 40,739 42,020 

E 103 42,01 42,35 43,50 45,63 48,98 53,83 

104 11,56 11,33 11,31 11,53 12,02 12,81 

                                                                

* ( ), 

/ T  271,4 ( )  265 K ( ).
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. 5.

.

                           . 1 

. 6. -

      . . 1 

, ,

,  = E/V -

.

 223  198 K  ( ),

.  [ 16 ] 

(T) , (T) -

. ,

, ? , -

,  ( . 6, 1).

,  [ 7 ] 

 (  = 7,6 10–4 1/K (273—323 K)). ,

, , -

(T).  [ 17 ]  298—323 K (

5 K).  [ 17 ] V(T).

V T sf = 0,0083 3/ ,  (12) :*

V = 39,872  0,005  (957  11)(1/T3/4  1/298,153/4),     sf = 0,0072 3/ .           (12) 

 (12) :

, K 103, 3/( K) 104, 1/K 

298,15 33,6  0,4 8,4  0,1 

323,15 29,1  0,3 7,2  0,1 

, -

. , 2E  ( . . 2)  

2  ( . . 3).  10m 2  7,8 10–4 1/K (298 K) 

6,7 10–4 1/K (323 K), .

 [ 7 ] ,

. , (T)

, -

 ( . . 3). -

 (1/K):  = 7,1 10–4 (348 K), 

 = 7,2 10–4 (323 K),  10m 2  = 7,1 10–4 (315 K).

                                                                

* : V = 39,875  0,005 + (9,71  0,10)(lnT  ln298,15), sf = 

= 0,0070 3/ . .
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: -

? -

, -

.  [ 5, 18—20 ]. ,  [ 20 ] -

, -

 NH2.

. 4—6 ,  2m  4m , -

. , V1(T) ,

1V (T). ,

1E (T) 1(T).  6m, 8m  10m -

, -

. , -

, . ó

— , -

. -

, 1E 1 .
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