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     -
           

     . 
        ,  
   3    , 2  

   ,   . 

    Na2H2Y   ,  H2Y2  -
         
 : 

Me2+ + H2Y2   MeY2  + 2H+  (3) 
Me3+ + H2Y2   MeY  + 2H+  (4) 
Me4+ + H2Y2   MeY + 2H+  (5) 

   -  ,   -
,       . -   

  ,     .  
, (200 ,   – 0,1) 

Ba2+ pK = 7,76  
Fe3+ pK = 25,10 . . . 

,      
  -    .  

-        -
;  ( )        -
  «   »    . -
           . 

-      .  
  ( )      [2]: 

1. BaCl2 + H3Ind  [BaInd]H + 2HCl (6) 
Ba2+ + 2Cl  + Ind3   [BaInd]  + 2Cl  
    -  

Ba2+ + Ind3   [BaInd]  
H3Ind -   -     

2. [BaInd]H + Na2H2Y  Na2[BaY] + H3Ind 
[BaInd]  + H+ + 2Na+ + [H2Y]2   2Na+ + [BaY]2  + 3H+ + Ind3   (7) 

[BaInd]  + [H2Y]2   [BaY]2  + Ind3  + 2H+ 
-             

     ( )   -
   ,   ,   

  ,   (  )  .  
     1     1 
 , 1     1-  , -

: 
f  (Na2H2Y) = 1 (8) 

f  (Men+) = 1 
1:1   

 ,  M  (Na2H2Y) = M (Na2H2Y) (9) 
M  (Men+) = M (Men+) 

        «  
 »      .   

 –          
    :  
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    — N = N —    
     

     . . . 
2+          

. 

 (10)  
   - ,  –   

 
  «  »       

  .    <3    
,    >10   , -

   .  ,     
     ,    .   

        .  
   : Fe3+, In3+, Sc3+, Zr4+, Th4+   . 
 pK  :  

Fe3+ pK = 25,10 
Sc3+ pK = 23,1 

     , Ba2+ pK = 7,76   
       (NH3 + NH4Cl) .  

    ,  , 
 ,   ,  ,  

       -   
   .  

       [3]: 
[H+] + [Na+] + 2[Me2+] = 

= [OH ] + [An ] + [H3Y ] + 2[H2Y2 ] + 2[MeY2 ] + 3[HY3 ] + 4[Y4 ]  (11) 
  (3, 4, 5)     . 

  2+       2  ,   
      .  <8   

     :  
2+ + 2

2    + + (12) 
    2+    

     . 
-       (0,01 )  

=8  0,01       ,  
 .  

(lg BaY = 7,8; 4 -   : 1 = 1*10 2; 2 = 2,2*10 3; 3 = 
6,9*10 4; 4 = 5,5*10 11)  

:  
1) C(Y) = [H4Y] + [H3Y ] + [H2Y2 ] + [HY3 ] + [Y4 ] (13) 

 
2)  (14) 
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,  (Y4 ) –    . 
 

(Y4-) = 1·10-2 · 2,2·10-3· 6,9·10-4· 5,5·10-11

(10-8)4+1·10-2 ·(10-8)3+1·10-2 · 2,2·10-3· (10-8)2+1·10-2·2,2·10-3· 6,9·10-4·10-8 1·10-2· 2,2·10-3·6,9·10-4·5,5·10-11 = 

=  = 5,4 · 10 3; 
3) Na2H2Y  2Na+ + H2Y2  
Ba2+ + H2Y2   BaY2  + 2H+ 
Ba2+ + Y4   BaY2   (15) 
4)   (16) 

5)   (17) 
, K' –   . 
  SO4

2      .  
  [ 2 ]    – 107,8,    8 

     – 5,4·104,8,    
   5,4·104,8 < 107,8  [ 2 ]  .  

    
 :  ( )    

 100,0      .   
      , 80    

 2   1,17 / 3   .   
 , 2-3  ,  20,0-25,0  BaCl2   

 .  ,    15    
 ,   «   »   -  

  .     -    
    .     V1.  

    ( )   100   
 , 2  l , 2-3  ,  20,0-25,0  BaCl2 

   .  ,  15   
       .  

   -         
.   V2.  

    (   3 )  -    
 ,    : 

 (18) 
,  –      ;  

–    ,  –    ;    – 
    .  

 . 0,01     ( -
 ).   BaCl2,     (0,5  BaCl2 · 2 2   0,1 

 MgCl2 · 6 2  250   ).   .   Cl 
( ).       –     NaCl 1:100 

 .   .   – 0,1 .  
 : 

1.     ?  . -  -
   ?     -

  ?  
2. -     ?   

 .    -     
? 
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3.        -
?  . 
4. <9  -        

 ?    . 
5.    ?    

   ?     .  
6. -       (0,01 )  

=8  0,01      ? (lg BaY = 7,8; 4 -  
 : 1 = 1*10 2; 2 = 2,2*10 3; 3 = 6,9*10 4; 4 = 5,5*10 11) 

       
  ,   ,     

 .  
         ,  

    ,     -
    . 
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Dual training system – a tool for achieving the professional skills of students 
 

. .   
G.S. Zhursinalina 

 
«    » , , , gulsumj@mail.ru 

 
 

         
   .      

       .   
          ,   

   ,   .    -
   –        -

   .
Abstract 

This article discusses the technology of combining theory with the production that enhances 
students' knowledge quality. Practical evidence of the effectiveness and effectiveness of the dual 
education system in training professionals. Here, the pupils study at two-thirds of their time without 
having to work all the time, but only for the third part of their time devoted to theoretical training 
and knowledge management. At present, the dual system of education in the world is one of the 
most effective ways to train technical and vocational professionals. 
 

 :   , , , . 
Key words: dual education system, effectiveness, quality, skills. 
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