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( )  
 

1 2H 2 O   2H 2 ( ) O 2 ( )  

( ) 2H 2e →H 2 2H 2 O 2e →H 2 2OH
 

( ) 4OH →O 2 2H 2 O 4e 2H 2 O→O 2 4H 4e
 

 
2 2CuSO4 2H 2 O→O 2 ( ) 2Cu( ) 2H 2 SO4

 
( ) Cu 2 2e →Cu  

( 2H 2e →H 2 Cu 2 )  
 

( ) 2H 2 O→O 2 4H 4e                 

(SO 4
2 H2O O2
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1.  
2.

 
3.

 
4.  
5. 3~4

( )  
 
( )  

: 
1.

 
2. 20% NaOH

 
3. 1g 2g

 
4. 3

 
5. pH  
6. 2 10
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2. Microsoft Word 1 cm

 
3. 2 ( )  
4.

 
 

 
 

1. Microsoft Word 0.5 cm
 

2. 1 0.5M CuSO4  
3.

 
4. 3

( )  
5. 1~3 4

( )  
6. 1~3 4 ( )
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1. 10 mL  
2.
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( ) 

 
1 2g 2g  
2 20%

20ml  
MnO2 

2H2O2 2H2O+O2 

3 500ml  
4  

               
 

( ) 
 

 
── →60ml 

30% →20ml 
1  

──  
 

 
(1)  
(2)  
(3) 6ml 60ml  
(4) 60ml 6ml  
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2  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

( ) 0 10 20 30 40 50 60 

(A) 0.280 0.265 0.240 0.205 0.180 0.120 0.085 

(v) 1.42 1.36 1.24 1.18 0.94 0.79 0.64 

(w) 0.398 0.360 0.298 0.242 0.169 0.086 0.054 

0
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(

 
  

3g 5g 9g 10ml 
3g 1g 3g 10ml 
1g 3g 3g 10ml 
4g 3g 5g 10ml 
6g 10g 7g 20ml 
5g 5g 10g 25ml 
9g 3g 9g 30ml 

10g 15g 17g 50ml 
10g 16g 33g 100ml 
11g 19g 31g 100ml 

 
 

 
 

           
 0.4g 0.7g 1.0g 

+  2 09.6  1 47.3  4 24.3  
+  2 01.5  3 09.3  4 24.1  

+  3 16.7  1 55.7  4 41.8  
 1 27.4  4 23.0  5 08.6  

+ +  1 03.2  1 52.9  3 56.6  
 
 

 
 

 
 

 

  ( T) 

1.0  22  55  33  

1.5  24  71  48  

2.0  24  80  56  
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y = 23x + 11.167
R2 = 0.97

 

y = -14x2 + 65x - 18
R2 = 1

 
 

 

+  
 

 7.5cm 19cm 
( T)  

( 26cm) 
 37  31  1  4.5  -004 
 35  29  3  6.5  -002 

 34  29  4  6.5  -003 
+  35  30.5  3  5  -002 
+  34  30  4  5.5  -003 
+  33  29  5  6.5  -003 

 
15W , 10  
 

 7.5cm 19cm 
( T)  

( 26cm) 
 38  35.5    85 

 33  32  5  3.5  81 
 37  31  1  4.5  -001 

 36  31  2  4.5  -003 
+  33  29.5  5  6  1 
+  34.5  31  3.5  4.5  -002 

 
( ) 

35  30  3.5  5.5  -002 

 
( ) 

34  30  4  5.5  -003 

+  
( ) 

29.5  29.5  8.5  6  -002 

+  
( ) 

33  29.5  5  6  -002 
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~ ( ) 
 

500ml      
       

 36.6 30.8 35.4 32.7 31.2 33.45 
 47.8 48.2 49.4 46.4 48.8 45.30 
 118.4 120.2 124.6 115.8 122.4   120.28 

 
 

( ) 

60ml  
  

 53  

 1 11  

 2 01  
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1. OH-  OH-

Zn O2 
2- OH-  

Ca(OH)2 
 + ZnO2

2- → 2OH- + CaZnO2↓ 
2.  OH- OH-

OH-  
 

 
1. H (2H 2e →H2)

2H2O 2e →H2 2OH
 

2. O H ( OH →O2 H e )
2H2O→O2 H e

 
 

 
1. pH4~5

pH 1
(

2H 2 O→O 2 4H 4e ) 
2.  
3.
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