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   2p    : 

. 5 
. 7 
. 9 
. 15   5 

2.    ,    
Brönsted-Lowry : 

. HCOO¯ 
. NO3¯  
. Cl¯ 
. ClO4¯   5 

3.    ,   
 : 

. CH3COOH 0,1M – CH3COONa 0,1M  

. CH3COOH 0,01M – CH3COONa 0,01M 

. CH3COOH 0,5M – CH3COONa 0,5M 

. CH3COOH 1,0M – CH3COONa 1,0M  5 
4.     2    3    

  HC C–CH=CH2   
  : 

 . sp3–sp3

 . sp–sp2

 . sp2–sp3

 . sp3–sp  5 

 A5.      ,  
          

   ,     ,  ,  
   .  



.   s  p     2 
 6  . 

.      ,  
   ,    

: 2 +1. 
.  pH   NaOH  

10 -8   6. 
.    Cl  ,   

   1,2– . 
.    Na  ,  

 .   5 
 

  

1.   / : 12Mg2+, 15P, 19K, 26Fe2+. 

 .       (  
  ). (  4) 

 .        
     / :  

  15P, 19K, 26Fe2+ (  3) 
 7 

2.     : 
 .  1     17Cl   

  1     16S. 
 .  : HNO3 + F¯      NO3¯ + HF,  

   . 
 .       

  ,  pH   
 . 

 . To pH   ,    
 NH3    HCl,  

  7. 
.    HCN     

    ,   
2– . 

 10 



3.     : HCH=O, HCOOH, CH3CH=O 
 CH3COOH,     

 . 

         
 ,      : 

.  Fehling, .  2  
NaOH, .   KMnO4 .    

       
  . 

 8 
E   

1.     : 

 
       

 , , , , , , .   14 
2.        

C3H8O.       . 
 i.  1       

2+ aOH   78,8 g  . 



 ii.  2         
3,2L  nO4 0,1M  H2SO4. 

     mol     
.     :  Mr(CHI3)= 394 

 11 
 

  
   CH3COONa 0,1M (  

A)  NaF 1M (  B). 

1.    pH   ; 
 4 

2.  mL H2O     10 mL  
 ,     pH     

; 
 6 

3.  mL  Cl 0,01M    
 10 mL  ,     

  pH=5; 
 6 

4. 10 mL      40 mL  
    50 mL  .  
  pH   . 

 9 

 :  

       =25 C, 

)COOH3CH(aK =10 5, Ka( F) =10 4 , Kw=10 14 

        
. 
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 A 
A1.
A2.
A3.

4.
A5. . ( )

. ( )
. ( )
. ( )
. ( )

1.
)

12Mg2+  10e- : 1s22s22p6

15P  15e- : 1s22s22p63s23p3

19K   19e- : 1s22s22p63s23p64s1

26Fe2+  24e- : 1s22s22p63s23p63d6

)  Hund :
P : 3  e-

K : 1  e-

Fe2+ : 4  e-

B2.
)

 Cl 
. .

)
 HF  HNO3 3NO

.
)

 CB / C . b
 pH = pKa + log(CB / C .)

)
3  HCl H4Cl 

3
+.  pH  7 .

)
                                          R                                             R
                                           |                                               | 
R – C = O + HCN R – C – CN + 2H2O 3NH R – C - COOH 
        |                                  |                                               | 
       R                                OH                                          OH 
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3.
 CH3CH=O 2 + NaO  CHI3
 HCH=o  Fehling  Cu2O

COOH nO4  CO2
 CH3COOH .

1.
. CH3 – CH – CH3

         |
        
B.
CH3 – C – CH3
           | | 

. CH3CH = CH2

. CH3CHCH3
            | 
            I 

. CH3
        | 
CH3CH – MgI 

.    OMgI CH3
            |      | 
CH3 – C – CH – CH3
            | 
           CH3

.       OH CH3
            |      | 
CH3 – C – CH – CH3
            | 
           CH3

:  Grignard 
 (  3 C ).

.
2.

  x mol  CH3CH2CH2OH

 y mol  CH3CHCH3
                                          | 
        

 x/2  y/2 mol .
i)  1  - 
CH3CHCH3 + 4I2 + 6NaOH CHI3 + CH3COONa + 5NaI + 5H2O
        | 
       OH 
   y/2 mol         y/2 mol 
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3CHI
78,8n 0,2 mol
394

y 0,2 y 0,4 mol
2

ii)  2 .
5CH3CH2CH2OH + 4KMnO4 + 6H2SO4  5CH3CH2COOH + 4MnSO4 + 
2K2SO4 + 11H2O

4

4

x5 mol       4 mol n 4
2z 0,4x mol KMnOx 5 mol                                              z;

2

         OH                O 
|                                                 | | 

5CH3CHCH3 + 2KMnO4 + 3H2SO4  5CH3 – C – CH3 + 2MnSO4 +
K2SO4 + 8H2O

4

4

5 mol       2 mol n
2 0,2z 0,08 mol KMnOy 5=0,2 mol                                              z ;

2

nO 44 KMnO 4n C V 0,1 3,2 0,32 mol KMnO

nO4
n 0, 4x 0,08 0,32 0, 4x 0,08 0, 4x 0, 24 x 0,6 mol

1. 3 3 3CH COO H O CH COOH OH

2 14
9 2 9 1 10 5

5
A

Kw x 10Kb 10 x 10 10 x 10 x 10
K C 10

5[OH ] 10  pOHA=5.
 pHA=9

2.  pH  1. pH 9 1 8
pOH 6 6[OH ] y 10 M

262 2 12
3

2 9 9
2

10y y 10Kb C 10 M
C Kb 10 10

1 2
1 1

1 1 2 2 2 3
2

C V 10 10C V C V V 11
C 10

 1000ml 

2H O 2 1 2V V V 1000 10 990ml H O .

3.
2

mol
2 3

3

nHCl C V 0,01 V 10 Vmol

nCH COONa C V 0,1 10 10 mol
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.
3 3

3 2

2 2 2 2

3 2V 2 2

mol CH COONa HCl CH COOH NaCl

10 10 V
/ .10 V 10 V 10 V 10 V

(10 10 ) 10 V 10 V

 p. 3 3

3 2 3 3

CH COONa CH COO Na

CH COOH H O CH COO H O

 Henderson: o o5
3

C C
[H O ] Ka 10

C C
 pH=5 5

3[H O ] 10 M

2 3 2
o5 5 2 3

o
T T

C 10 V 10 10 V10 10 C C 2 10 V 10 V 0,05L 50mL
C V V

4.  C 

3

2

CH COONa 12

3

NaF 23

0,1 10C 0,02 C
5 10

1 40 10C 0,8M C
50 10

3 3

1 1 1

CH COONa CH COO Na
C M C M C M

2 2 2

NaF Na F
C C C

 ( . . , 2 )

3 2 3 2

1 2

CH COO H O CH COOH OH F H O HF OH
X.I C x x x C y y (x y)

3

14
9 9 11

5CH COO
1

Kw 10 x(x y)Kb 10 x(x y) 10 0,02 x(x y) 2 10 (1)
K 10 C

14
10 10 11

4F
2

Kw 10 y(x y)Kb 10 y(x y) 10 0,8 y(x y) 8 10 (2)
K 10 C

(1)+(2) : 2 11 10 5(x y) 10 10 10 x y 10
5[OH] 10 poH 5 pH 9


