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.     CaF2 0,1M   25 C   

.    2 2HNO / NO        Brönsted-

L wry. 
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2.   ,        

 , ,     3     :  

 i1 (kJ / mol) i2 (kJ / mol) i3 (kJ / mol) i4 (kJ / mol) 

 789 1580 3230 4360 

 578 1820 2750 11600 

 738 1450 7730 10500 

 496 4560 6420 9540 

.     , , , ,       13   
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3. .         (1): 

2C( ) CO ( ) 2 CO ( ) (1)s g g      

            
 .   : 

i.         .  
 (  2) 

ii.          CO (  /  /  
). 

(  2) 

.            (2): 

3 2CaCO ( ) CaO( ) CO ( ) (2)s s g  

  .       
 CO2 (  /  /  ).               (  2) 
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4.     HBrO3  pH1 = x     
HBrO4  pH2 = y    25 C.     

. 

   x  y : 

i) x > y ii) x = y iii) x < y 
  

.      . 

(  1) 

.      .  
(  5) 
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2.  ( )      8     HCl   
   .       Grignard,  

      3(CH CHO) .   

        .  
      ,   .   
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3.     : 

 

2 4

2 2

2

H S
H 170 C

O
H

3 Ni H O NiCH CHO  

.         ,   .    (  3) 

.      :  

2 4 2 2 2 1C H ( ) 3O ( ) 2CO ( ) 2H O( ) 1500 kJg g g  

2 6 2 2 2 2

7
C H ( ) O ( ) 2CO ( ) 3H O( ) 1560 kJ

2
g g g  

      2 2 2 3

1
H ( ) O ( ) H O( ) 260 kJ

2
g g  

       (2): 

                             2 4 2 2 6C H ( ) H ( ) C H ( )g g g      (2)            (  2) 
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.      V=2L  2,24 L  2 4C H   4,48 L 

 2,  Ni   ,    
 (2).     t=10s   10kJ.    

       STP.  

i.      mol       
   t=10s.        (  3) 

 ii.        2 6C H ( )g         

  0  10s.        (  2) 
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1.    HCOOH (  1)  pH=2.  50 
mL   1   4KMnO  0,5M   2 4H SO  (  

Y2).  HCOOH       40 mL   Y2. 

.       HCOOH   1.          
(  5) 

.        HCOOH. (  3)  

 8 

2.     HCOOH  1   
      450 mL (  3).   3  

   HCOOH  0,03.       
 . 

 4 

3.       HCOOH   

4KMnO   0,05 mol  2CO ( )g ,     

       2H .    

   C        
 :  

2 2 2CO ( ) H ( ) CO( ) H O( ) (1)g g g g  

         
 0,1 mol .       (1). 

  cK 4     (1)   C . 

 6 
 

4.  80 mL   HCOOH  1   400 
mL   2Ca(OH)     480 mL  

pH=4.        2Ca(OH) . 
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       25 C  -14
wK 10 .    
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