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  (NA)

  (kB)

  (F)

  (h)

  
 ( )

  
 (g)

  
 (R)

  ( )

 
 ( )

 
 (G)

6,022 · 1023 –1

1,38 · 10–23 /K

96 485 /

6,626 · 10–34  · 

1,054 · 10–34  · 

9,807 / 2

8,3145  · –1 · –1

1,602 · 10–19 

8,854 · 10–12 2 · –1 · –1

6,670 · 10–11  · 2 · –2

1,99  · –1 · –1

4,803 · 10–10 

6,670 · 10–8 –1 · 3 · –2

1 Å = 10–1  = 10–8  = 10–10 
1  = 10–3 3

1  = 4,184 
1 /  = 1 / 2 = 1 /  = 1 / 2

1  = 1,013 · 106 / 2 = 1,103  = 1,013 · 105  = 1,013 · 105 / 2

1  = 1  · / 2

1  =  3,7 · 1010 
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 .        
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  .       

   ,   ,  
   .      -

      .  -
       

  -  .       
     .

  

 ,        
    –  ,   
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   .

  Ml     
 ni (        ), -

  1  :

                                                
solv

i i

i

n m
Ml

m M mр�ль
, (1.1)

 mi —   , msolv —   (1000 ) 
 Mi —    (   —  ).

 1

   
   

  . . . 



16  1.       

  —   ,   1  *:

                                                           in
M

Vр�р
, (1.2)

 V -  —   (1 ).
       (  -

 p = 101,33    T = 298 )     , 
 Ml = .

  N —    -
 ,   1   [ - / ].    

       ,  
        z.  -

,     ,   -
   z:

                                                              N =  z; (1.3)

 Na+, , z  1,  Ca2+   2.**

 , Xi —       -
    :

                                                         

1

i
i k

j
j

n
X

n

, (1.4)

 k —   .   —  .
  ,    

                                      
100

%i
i

m
C

г
 (  —  ), (1.5)

      ( : ‰  pm)

                                                      
1000

i
i

m
C pm

г
, (1.6)

  (ppm)

                                                      610
i

i
m

C ppm
г

 (1.7)

   (ppb)

                                                      
910
i

i
m

C ppb
г

. (1.8)

*  ,        -
  Ci.   1   (  )  

  ,  Ci = 1 / . — . .
**   1  ( )  CaCl2  2 N ( ). — . .
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1.   0,1 M  NaCl.  NaCl (  )  

  1  ?
  NaCl  22,99 + 35,45 = 58,44 .  1  0,1  -

   0,1  NaCl.     -
     (      

 ),   1     5,844  NaCl.
2.      NaCl   0,1-  -
 ?

 1 , . .  1000/18 = 55,56 ,   0,1  NaCl. 
 

NaCl
0,1 = 0,0018

0,1+ 55,56
X .

  
  

          
   ,      . 1.1.     

       ,   -
    :

                                                            A B . (1.9)

Рис. 1.1.         .  X  
Y  , ,       -

  . , ,       
        

 . .
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 * —       -
.      , 

         ,  
       (1, 2, 3  4  . 1.1).  

       .  
         
          . 

       
  .   ,   -
             

 .     ,  
 ó        -

  (   ).

  
     –    

   :
 1.    ,       

   . ,     
    ?      Ca2+  
3
+?   ,    

( . . 20),  H+      ?
 2.  ,       

,        -
    , ,   -  -
      .

 3.       . 
      ,    -
    ?    

  ,     
  ,      

.
 4.  ,       . 

 ,   ,     -
        
.    ,      

   ?

*  ,    ,    
.      ,     -

.     —    — -
  .          

    . — . .
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 5.   ,      
,        -

  ,     -
    .

 

   . 1.1,     A  -
 B.          

(        ),  
   .     -

  T   P    G (   
   ).  G    

( )    S ( . .   ) -
:

                                                         G H TS , (1.10)

 G  H      ,  ( ,   
,  , ), S      /  (  

 / ),   —     (t C + 273,15).
        P  T -

 :
                                                     G H T S . (1.11)

    G ;  -
,  , G = 0*.

   

  i   ,    
        

(      )   -
   .   i:

                                                 
, , j i

i
i P T n const

G
n

. (1.12)

  i     
.  ,          

,       G   ,  
   .

*  ,      -
  ,   G = const. ,  G   

  . — . .
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