
QAZAQSTAN RESPÝBLIKASYNY  BILIM JÁNE YLYM MINISTRLIGI 
Ó. SULTAN AZIN ATYNDA Y  

QOSTANAI MEMLEKETTIK PEDAGOGIKALYQ ÝNIVERSITETI 
 
 
 
 

 
 
 
 
 
 

 
 
 

 
 

«Sultan azin oqýlary» I-shi Halyqaralyq  
ylymi-praktikalyq konferensiasyny   

MATERIALDARY 
 

17-18 mamyr 2019 
 
 
 

 
I-   -   

 «  » 
 

17-18  2019  
 
 
 

MATERIALS 
of the Ist International scientific and practical  

conference «Sultangazin readings» 
 

May 17-18, 2019 
 
 
 
 
 

Qostanai, 2019 



 378 (094) 
 74.58 

 89 
 

  
  

   
  ,  

 

  : 
   

-    
   

PhD  
 

  : 
   

  ,  
   
   

   
  ,  

   
   

   
   
   

 

 89 

«  »  -   
. =   -   

«  ». = Materials of the international scientific and practical 
conference on «Sultangazin readings». – , 2019. 

 

ISBN 978-601-7934-72-9 
 

«  »  -    
          , 

     «  »    
     . 

 

   -   «  » 
         

  ,       «  
».  

 

The materials of the international scientific-practical conference «Sultangazin Readings» are devoted 
to studies of topical issues of the development of the education system and the scientific potential of 
personnel training, society and the implementation of the basic principles of the program «  » 
 

 378 (094) 
 74.58 

 

.        
     

 

      ( )  
 

 

ISBN 978-601-7934-72-9 
 

© .     
      , 2019 



177 

 : 
1.  . .      / . . // 

. – 2014. – 3. – . 78.  
2.  [  ].  : https://kk.wikipedia.org/wiki/ . 
3.  . .        // 

  . – 2015. – 3. – . 79.  
4.  . .   //  . – 2015. – 6. – . 83.  
5.  . .       . 

. . – , 2010. – 289 .  
6.  . .,  . .,  . . : .   . . . 

. . – .:   « », 2017. – 576 . 
 
 

     
    

 

Methods of performing the tasks of an experimental tour of the regional chemistry olympiad 
 

. . 1, . . 2 
B.M. Zhumagalieva1, T.A. Zhiyenbayev2 

 
 12      . , 

, , tolik_poker.kz@mail.ru 
 

 
         

 «    »     -
 . 

          -
  ,       -

. 
Abstract 

The article proposes a method for performing an experimental tour of olympiad on the topic 
«Determination of iron by the permanganatometric method» and answers to additional questions 

Firstly, the proposed methodology can be useful for preparing students for olympiads, 
secondly, it increases the professional competence of the individual. 
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   -  ,      
 1-2 .   2-3 .     

      . 
: 

     ,   ,   
 Fe2+    ,   1   . 

[1, .358] ,   0,05081 .    
KMnO4, : 

 

KMnO4/Fe2+= = =0,0028377 / . (1) 
 

-    55,85 / .    10,00   
    7,73     KMnO4,   

  100  (   )  : 
 

m(Fe2+) = KMnO4/Fe2+ * V =0,0028377 * 7,73 = 0,2193  (2) 
 

 : 
1.    ,    .  

    . 
2.   :    KMnO4     HCl? 
   . 
3.      KMnO4   ? 
    . 
4.        ? 
5.       KMnO4  

 ?   . 
   : 

1. )    : 
 

KMnO4 + FeSO4 + H2SO4  K2SO4 + MnSO4 + Fe2(SO4)3 + H2O (3)
 

  : 
 

MnO4
-+ Fe2+ + H+  Mn2+ + Fe3+ + H2O 

 

)          
,    Fe2(SO4)3  2Fe+3,      

[2, .67] 
2Fe2+ -2e  2Fe3+                    5*2 10 
2Mn7+ + 2*5e  2Mn2+       1*2 2 

 

   (II)    ,     (III) 
    +7,   Mn2+,   . 

   10,      : 
 

2KMnO4 + 10FeSO4 + 8H2SO4  K2SO4 + 2MnSO4 + 5Fe2(SO4)3 + H2  (4)
 

)     .     
  (III) Fe2(SO4)3  15  SO42-    SO4

2-    
  MnSO4,   SO42-     K2SO4,  18 

. 
)      : 

 

2KMnO4 + 10FeSO4 + 8H2SO4 =2MnSO4+ K2SO4 + 5Fe2(SO4)3 + 8H2O (5)
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 : 
 

2MnO4
- + 10Fe2+ + 16H+  2Mn2+ + 10Fe3+ + 8H2O 

 

       2: 
 

MnO4
- + 5Fe2+ + 8H+  Mn2+ + 5Fe3+ + 4H2O (6)

 

2.     ( )  HCl     
 

2Cl- -2e  Cl2, (7)
 

    KMnO4,    [3, .372]: 
 

10Cl- + 2MnO4
- + 16H+   2Mn2+ + 8H2O + 5Cl2 (8)

 

 ,    ,      
 Fe2+  : 
 

2Fe2+ + Cl2  2Fe3+ + 2Cl- (9)
 

      ,        
   ,    Cl2   

(8). 
     ,      
 KMnO4  . 

3.      ,  MnO2: 
 

2MnO4
- + 2H2O  4MnO2  + 4OH- + O2  (10)

 

 ,       ,  
,    , . . .     KMnO4   

    . 
 ,        

 .         7-10   
 . 

4.    (II)       H3PO4. 
   Fe2+- , Fe3+-      

        ,   
 -         

   (III)   ,    
   [4, .255]: 

 

Fe3+ + 2H3PO4  [Fe(PO4)2]3- + 6H+ (11)
 

5.          (VII) 
   (IV),    MnO(OH)2: 

 

MnO4
- + 3H2O + 3e  MnO(OH)2 + 4OH- (12)

 

 MnO4-  3 . 
  (IV) MnO(OH)2    (IV) MnO2  Mn+2 

   : 
 

MnO(OH)2 + 4H+ +2e Mn2+ + 3H2O (13)
MnO2 + 4H+ +2e Mn2+ + 2H2O (14)

 

           
  Mn2+           

 KMnO4   ,      (IV),     
   Mn2+          -
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