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01BAC 2008  

Mg

                        2
( ) 3 ( ) 2 ( ) 2( ) ( )2 2s aq l g aqMg H O H O H Mg     

    1,0m g       

60V mL   15,0 .C mol L       
 

 
8 7 6 5 4 3 2 1 0 (min)t 

985 985 985 970 910 810 625 336 0 
2
( )HV mL 

         ( )x mol 
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2x 
3( )x f t 

4fx 

50mint 3mint  

61/2t 

73H O  

( ) 24,3 /M Mg g mol24 /MV L mol 
 

02BAC 2008  
   2 2( )H O   012 C    

 2 2( ) 2( ) 2 ( )2 2aq g lH O O H O  

24 /MV L mol 

0t 500SV mL
2

2 2 0[ ] 8 10 /H O mol L  

  
2

( )OV   
 
40 36 32 28 24 20 16 12 8 4 0 (min)t 
300 294 288 276 253 234 204 162 114 60 0 

2
( )OV mL 

           
2 2[ ]( / )H O mol L 

1 

22 2[ ]H Ot 2 2 0[ ]H OSVMV2O
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3 

2 2[ ] ( )H O f t 
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          1 16mint  2 24mint     
 

ھt1/2 

4      035 C       2 2[ ]H O  
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   ( )sMg 36m mg   

30mL
 

1 
2              

( ) 2( )( / )aq gH H2
( ) ( )( / )aq sMg Mg 

3 
18 16 14 12 10 8 6 4 2 0 (min)t 

37.2 37.2 36.0 34.8 32.4 28.8 25.2 19.2 12.0 0 
2
( )HV mL 

          ( )x mol 
x   

( )x f t    
 0t   

4      1pH         
 

24 /MV L mol( ) 24 /M Mg g mol 
 

04BAC 2009  
     2 2 ( )H O aq      

          (10 )V   1L 
    10L        

22,4 /MV L mol 
1

2 2( ) 2 ( ) 2( )2 2aq l gH O H O O  

0,893 /C mol L 

1V100mL 

  
 1V1 0,1 /C mol L 
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2(10 )V20mL

( ) 4 ( )( )aq aqK MnO    2 0,02 /C mol L   

38EV mL 
    –           

 2( ) 2 2( )/g lO H O 2
4( ) ( )/aq aqMnO Mn  
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  2SO 

2SO320m1L0S
2SO50V mL0S

( ) 4 ( )( )aq aqK MnO 4 1
1 2,0 10 .C mol L   

1 

 2
4( ) 2( )/aq aqSO SO 2

4( ) ( )/aq aqMnO Mn  

2 

3       ( ) 4 ( )( )aq aqK MnO     9,5EV mL

C 
42SO 

52SO 3250 .µg m 
 

( ) 16 /M O g mol( ) 32 /M S g mol 
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       2

2 8( )S O   ( )I  

2 2
2 8( ) ( ) 4( ) 2 ( )2 2aq aq aq aqS O I SO I     

I        ( 35 )C        ( 0)t 

1 100V mL     2
2 8(2 )K S O  

2 1
1 4,0 10 .C mol L    2 100V mL     ( )K I 

2 1
2 8,0 10 .C mol L  200TV mL 

 

2
2 8[ ]S O 1C1V

2V2[ ]I2( )I 

2
2 8 0[ ]S O 0t 

2
2 8( )S O ( )I  
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ІІ3 2 1......, , ,it t t t

  0 10V mL          

    2
2 3(2 )Na S O   2 1' 1,5 10 .C mol L   

'V 
60 45 30 20 15 10 5 0 (min)t 

16,7 15,3 13,1 10,4 8,7 6,7 4,0 0 ( )V mL 
        

2[ ]( / )I mmol L 
 

 2 2
4 6( ) 2 3( )/aq aqS O S O  2( ) ( )/aq aqI I  

 
    

2

0

1 ' '[ ]
2

C VI
V


  

 

2[ ] ( )I f t 

( 20min)t  
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  ( )H Cl 

  2,0m g   3CaCO 100mL    

1 11,0 10 .C mol L   
 

     (1 )L  
25T C  

100 60 20 ( )t s 
7170 5560 2280 

2
( )COP Pa 

   
2
( )COn mol 

   ( )x mol 


2
3( ) ( ) 2( ) ( ) 2 ( )2s aq g aq lCaCO H CO Ca H O     

1 

2
2COnx  

3. . .PV n R T 
4( )x f t8,31R SI3 31 10L m 

 
H  
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100 60 20 ( )t s 
0,040 0,056 0,080 1[ ]( . )H mol L  
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H
n mol 
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1
H
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2
H
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3x 
4( )x f t 
5 

61/2t 
750t s 

( ) 40 /M Ca g mol( ) 12 /M C g mol( ) 16 /M O g mol 
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   t o 1 200V mL     

2
( ) 2 8( )(2 )aq aqK S O 1

1 0,04 .C mol L2 200V mL 

( ) ( )( )aq aqK I 1
2 0,4 .C mol L 

1( / Re )Ox d 

2 2
2 8( ) 4( )( / )aq aqS O SO     2( ) ( )( / )aq aqI I  

– 
  

      

 2I     
      

 2 ( )I f t1 
 

 
 

1/2t t 
2       
1     

      
     10V mL

                 

2
( ) 2 3( )(2 )aq aqNa S O 1' 0,01 .C mol L 

2 2
2( ) 2 3( ) ( ) 4 6( )2 2aq aq aq aqI S O I S O     

 2 /I mmol L  

           
 

  

  

  

  

  

  

0 0,4 

 4 

(min)t  
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  1
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  ( )S  1 100V mL   2 2H O 

2 1
1 4,5 10 .C mol L    2 100V mL    ( ( ) ( ))K aq I aq 

1
2 0,2 .C mol L2( ( ) / ( ))I aq I aq2 2 2( ( ) / ( ))H O aq H O l 

1  
 

2   ( )S         20V mL 

3mint 2 ( )I aq

2
2 3(2 ( ) ( ))Na aq S O aq 11,0 .C mol L 



EV 
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2 2 3 4 6( ) 2 ( ) 2 ( ) ( )I aq S O aq I aq S O aq     
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2
2( ) 2 ( ) ( ) ( )Zn s H aq Zn aq H g    

  0t  1,0m g      40V mL   

1 15.0 10 .C mol L   
               

125 .MV L mol  
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2H

V
 

750 500 400 300 250 200 150 100 50 0 t(s) 
200 170 154 132 120 104 86 64 36 0 

2
( )HV ml 

          ( )x mol 

1 x
2H

V 

2  
3 ( )x f t 

41 100t s2 400t s 
 

5  

maxx 

1/2t1
( ) 65 .ZnM g mol  
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)(2 aqI  0C   
)(sZn 

1 

2( ( ) / ( ))I aq I aq))(/)(( 2 sZnaqZn 
 

220°C50V mLZn

     )(2 aqI  t
  )()(2 tfaqI 4 

        
 

      2I 
 

     2I
 

3     V  
  20°C     

100mL
         

 

2 2 ( )I g t1 

4     V        80°C   3

 2 ( )I h t 

5 

scm 1001 
molcm 3101 

0,2 0,4 0,6 0,8 1.0 1,2  0 

 4 

 8 

 12 

 16 

 20 

  1
2I mmol L  

4 

(min)t  

1 
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12BAC 2011  
   

    

 2 2( ) 2 ( ) 2( )2 2aq l gH O H O O  

1 
 

500mL0S10V1L

10L22,4 /mV L mol 
 

 250 ,200 ,100 ,50mL mL mL mL 
 10 ,5 ,1mL mL mL 
 50mL 
 250mL 

3 12,0 10 .C mol L    
0

098 
( , , , )A B C D 

S200mL0S40 
1S 
2 

30SS 
       S           

 
 A B C D 
( )mL 1 5 0 2 

2 2 ( )H O mL 49 45 50 48 

( )mL 50 50 50 50 

1 
2        

10mL          
        

 
 

32 
 

       S 

0S 
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 1 

3( )n Cr mmol  

(min)t  
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2

2 7( )aqCrO 2 2 4( )aqC H O

0t 1 40V mL 2
( ) 2 7( )(2 )aq aqK CrO 

1
1 0,2 .C mol L2 60V mL2C 

12( ) 2 2 4( )( / )aq aqCO C H O2 3
2 7( ) ( )( / )aq aqCrO Cr  

– 
– 
2   1    

3
( )aqCr  
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20mint  
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1
2
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2C 


