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. 1.    .  
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   . ,   



11 

 .    ,   
   ,     . 
  ,    5    

    ,    
   ,   .     
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    FeS 4,   

    (III) Fe2(S 4)3.   , 
  -     (II)  

      (III): 
 
FeS 4+ 2NaOH  Fe(OH)2 + 2Na2S 4 
Fe2(S 4)3+ 6NaOH  2Fe(OH)3 + 3Na2S 4 
 

         
(II)      Na4[Fe(CN)6]: 

 
Fe(OH)2 + 2Na N  Fe(CN)2 + 2NaOH 
Fe(CN)2+ 4Na N  Na4[Fe(CN)6] 
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    1  2 .  HCI. 
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  (II)  (III) ,    

   ,   
: 

  



12 

Fe(OH)3 + 3HCI  FeCl3 + 3H2O 
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Na2[Fe(CN)5NO].    " "  

 -  ,  
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  CHCl3.  5     
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 ,      

,   ,      
 .        

    ,    
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Cl3 + 6H  CH4 + 3HCl 

C2H5ONa + Cl  NaCl + C2H5O  
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C2H5ONa + 2O  C2H5O  +Na   
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4  3-  
C2H6   2 5-  
C3H8  7-   

4 10  4 9-   
5 12  C5H11-  ( ) 
7 14  6 1 -  
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8 18  8 17-  
9 20  C9 19-  
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11 24  11 23-   
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CH3 - C - CH3
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1 2 3
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CH3 CH2 CH2 CH2 CH3

CH3
CH2

CH3

1 2 3 4 5
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 -    ,      
      
,        

 .  
 ,  ,      

     (  , 
 ),       

 (Cl, r)   (N 2), ,    
: 

 
4 + Cl2  3Cl + Cl. 

 
        

  - .  
         

    ,    
       

    .     
: 3 l - , CH2Cl2 - , Cl3 - 

 ( ), CCl4 - .  
  ,     

    /    ,  
,     

 ( . .       ),  
, :  

 
 ( )     

       
2  (n 3).  ,     

   . 
  :  C5H10, 

 C6H12. 
   C5H10  C6H12    

   ,    .   
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     , 
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:  



22 

 
 
2)      (  

): 
 

 
3)     (  

Pt, Pd, Ni):  
 

 
      , 

 ,  .  
      

     ,  , 
, ,        

      
 ,   , 

  . 
 –     , ,  

   ,    .   
       

    : 
 

4 + 2 2  2 + 2 2  + 880   
 

    2- 4   
     .  

      . 
  ( 19  )    

  ,    5- 18    
   .  

     , 
 -    ,    ,  - , 
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     ,     
      . 

     ,    
      , CC14  .:  

 

  
       :  

 

 
     

       :  
 

 
 

      
 ,     

  ,     
   (  ). 

 ,       - 
3 I 3. 

      ,   
        :  

    , . . H2S 4 
  : 

 

 
      ( ),  

   -2:  
 

 
 

     (+/- 0 )    
   ,    
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  ( ):  

 
    : 

 
      

    n 4.  
 ( ) ,    

    =    (  
 CnH2n-2 (n 3)). 

 

 
      

 ,     =    
   - :  

 

 
 (       

-l,3) –   (+34 ° ) .  
(       -1,3) 

   ,    -4,5 ° ). 
  ,    ,     

 ,   ,   ,  
      .  ,  

    1,4-    
   ,     1,2,3,4-

:  
 

 
     

 :  
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  (  ),   
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- ,    

  . .   1932 . 
      

 :  
 

 
       

:  
 
1)      

(  ): 

 
2)      (   

)  
 

 
3)        (KOH) 

  -  (  
): 

 

 
     : 



26 

1)         
 (  ): 

 

 
2)  :  
 

 
      

   ,     
   ,    . 

 
 ( )     

          
n 2n-2 (  n 2).      

 ( ) 2 2       
 .   ( )  

      
 3 4 -  ( ), 4 6 – ,   

: 3- 2-  -1, 3- - 3 -2  
        

    ,  ,   
   : 1,21  2 2  1  2   20 ° .  

     -2,   
  ,    « » .  

     - ,    
       ,  

    ( , 
     

, , , , ): 
 
)                 2= 2       -  

                                   
)                  CHBr=CHBr    CHBr2- r2 

                     1,2-   1,1,2,2-  
)                  CH2=CHCl        - 12 

           (   ) 1,1-  
 

 HCl      
.  

)   (   )  
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    .     
   (     

 600 °   ):  
 

 
       

 -   ( ),  , 
  . 

       
,     . ,    

,  ,     
 –   .  

     . 
        4 (  

    ).    
        u (I),  

    -  . 
 

 
       

 ( ): 
 

 
 

       , 
 « » ,     

,     3.  
      

( ) :  
 

CH CH CH3 H

O

+ H2O
Hg2+, H+

CH CH3

CH CH3 CH3Cu
CuCl

CH CHCaC2+H2O Ca(OH)2+
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 .      

  :      
  :  

 

 
      ,   

     : 
 

 
     ,   

   ,     
    .  ,  

       .  
       

: 
 
2 2 2+5 2  4 2 +2 2  + 2508  
 

      
   ( ) . -

      
  2850-3000 -1 (   - ), 1300-1500 

-1 (   -      
)       700-1300 -

1(   - ).    -  
   3100,  1420 915 -1 (= - ) 1650 -1 

(   = ),       
). -       2300-2100 

-1 ( - )  3300 -1 ( - ). 
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 6.     .  , 
     ( . 1),   

    ( )  
       10 .    

 ,       
  ,     

(     ).    
,     .    

      ,    
.  
    ,     
    (    ,  . . 

     ,      
   )   . 

   ,    
,       2-3  2 

 .  HCl.   2. 
    . 

 
 7.  .      
     1     

,      .  
       (   

).  
    ?     

 . 
 

 8.    .    ( .2) 
e 8     2SO4, 4  
  C2H5OH      

12 3.   .      
          4  

  .      
. ,     , 

       
    l 0,1  . KMnO4  5  . 

   ,     
    . (  

      
.   4      
). 
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    . 2.  . 
 

          
  .   ,   ,  

 . 
    .   

       
   ,       
  .   ,   

   ( ),     
  :  

 

C
H

H
H

C
H

H HOSO3H C
H

H
H

C
H

H

OSO3HO H

+ + H2O

 
        

  ,     .  
        

-  : 
 

C
H

H C
H

H

OSO3HH

HOSO3H HC CH
H H

+

 
                                                                           
 

 ,       
 ,     : 

 

C
H

H C
H

H

H OH

HC CH
H H

H2O +

 
       , 

,  H3PO4.  
        : 
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  -  ,    

    .  
     ,   

,     . 
        

    350 °  , , , 
 .  

        
    . 

  ,   
,   - ,   - . 

     ,      
   – ,   . . 

,       1,2- :  
   

    

H2C CH2

Br Br
+

H2C CH2

Br Br  
 

      
    .  : 

 
 

H2C CH2 Br+ Br- H2C CH2

Br

H2C CH2

Br

CH2H2C

Br Br

Br-
+

+

 
                                                                      -         -  
 

      -   
     ,   

       (  
 - ), . .   

 .       
,    -  ,  1,2-

.  

CH3
C
H2

OH CH3

C
H2

O
H

H
CH2 CH2

+H+

+
- H2O

CH3CH2
+ +H+
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  -  (  Ba ): 
 

H2C CH2 O CH2 CH2

OH OH

+ + H2 O
KMnO4

 
 

 , ,    
,      . 

        
(  )     . 

   .    
 ?  

 
 9.     .    ( . 

2)      2.  2 
 .     

.       
,     

(   3).      
.     . ,   

     ,   
          
,     5  ,  1  0,1 

.  KMn 4.    . 
     2  2      

      5   . 
    .   

        
,       

(I) u l.  -    
   Cu-C C-Cu. 

        1  
  .  -  

. 
        

  . 
        

 .  
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CuCl + H-C C-H + CuCl  CuCl C-Cu + 2 HCl 
2HCl + 2N 3  2NH4Cl  
 

       
(     CuCl).   

.         
   ,  

.  
    .  

    ,       
.  

  , ,  
 ,   - , 

      
     .      
       -   

   ,   
   (IV): 
 

HC CH HO C C OH CO2

O O

2 + H2O
+4O +2O

 
      -     

 1,1,2,2- . 
 

HC CH H C

Br

Br

C

Br

Br

H+ 2Br2

 
 

    
1.      

 ,     :  
) , -1  -1;  
) -l  -2;  
)   ;  
)     ?  

2.      
         

   . 
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3.      
 ( 4 8)    ( 4 6)   

        
 .  

4.     : 
) ; ) 2- -3- ; ) ; ) 

2- -2; ) ; ) 3- -1: ) ; 
) . 

5.   u - -  -2. 
6.     4 8  HBr  

    ,   
 4 8  2   C4H6Br2,    
       

3 3.        
   .  

7.         
  ?  

8.       .  
9.     -l,3  1 

 ,  1  .  
10.       

 .  ,     
         

?  
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 C  
 

 
 ,     

        
   [3].  

          
,   .      

  , . . ,    
 ,   .  

   ,      
, . . ,   . 

      ,  
 .  

       
: 

 

 
 

        
   -, -, -  . .. , 

      
.  

      
,        

.  –  , 
,     

,    ,   
  -  ( , 2= I –   
   .).     

 ,     
  ,   .   

     ,    
,    ,     

 , 
 

CH3CH2CH2Cl

  

CH3CHCH3

  

Cl

CH3CCH3

CH3

Cl
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CH3 CH CH CH3

Br CH3

1 2 3 4

 
 

     
  .   

   .  -
       .  
        .  

    ,   ,  
CH2=CHCl,       

     -   
    .   

 ,     , 
 , ,   .   

     2= - 2 l. 
   ,       

         
  ,      -

  ,    
 ,     .  

  
 

      
   Sn.    

 :  
 
1) Sn2-  -  , . 

     . 
 
 -    - 

 
 
2) Sn1-  -  , . 

 : 
 

CH2 CH CH2

+

R X+Y- Y...R...X R Y+X-
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 ,  ,    
. 

Sn1    ,     
Sn2     . 

 
 10.      . 
         

 3 .  3-4   ,     
 .   3-4    
      ,   
    .   

      . 
   ,    

,     .    
  ,     

  . 
   ,      

  ,      
.          
 ,         
   . 

       , 
       . 

  - ,      
  . . + 12 0 .      

 (      ). 
 

 11.    . , 
 , l3,     

 ;      
,   ,    

  ,   . .  
       

   .     
  .  

   3-4  .  
     (   ),  
      . 

a)RX R++X-                   )R++Y- RY



38 

 6-8  2 .  NaOH    , 
    .    

   ( . . 62 0 ).    
  .      

 . 
,   ,   

  

H

O
Cl

Cl

Cl
C

C

 
        - 

,        
 .  : 

 

 
 -   ,    

     .    
,    ,   

 .      
     ,  
,      

   ,    
      

.  
        

       . 
,      ,     

      
.         

 ( ).      
    (  6).  :  

 

H

O
Cl

Cl

Cl
O

O
Cl

Cl

Cl

C
C + H2O C

C

H

H
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 12.   . 
        
,       

   :  
 

 
 

       2  
,  3     1  0,2 

.  gN 3.      c  
.       . 

         
   :  

 
Cl + gN 3  gCl + N 3 

 
      

 ,        
        

   .    ,  
 , ,    

 

 
 

         
  (       
),  5   , 1  0,5 

.  KI  .    (  
 ),       , 

       :  

Cl
Cl

H

O

Cl

Cl

Cl

Cl

H

HO

O

C + NaOH
C +

Na

C

Cl

Cl

Cl

H

ClO

Cl
C + CO + HCl

ClO

Cl
+C O Cl2 + CO2
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2KI+ Cl2    I2 + 2KCl 
 

      ,  
,   .  

         
 ,    1   . 

     .  
        

       
   -  .  ,  

       , 
    (  , 

 ). 
 

 13.       
,   I3,     

 .    1   , 3 
         1-2  2 . 

 NaOH    .    
,    ,     

    .  :  
 
I2 + NaOH  I + NaI 

I + NaOH  NaOI + 2  
 

     -  
,     ,   

    :  
 
NaOI  NaI +  
 

CH

H

H

C

H

H

OH O H C

H

H

C

O

H+ H2O +

 
 

        
,   ,      

.     ,  , 
  ( .  11):  
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OHI
OHI
OHI

H
H
H

C C

O

H I C

I

I

C

O

H+ 3H2O +

 
I       

 
HOI    HO-+I+ 
 

        
 ( .  11),       

,        
:  

 
I3 -  + NaO     I3 -  + ONa 
 

        ,   
  ,       

        
      ( .   

  35).  
  ,   ,    
   3-5   .  2-3 , 

  .      
   2       

    .     
      .  

       
      -  

. 
 

 14.      
 .    

      
 ,     
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C C

H Cl

H HH H

H Cl
... C C ...

n

n

 
         ( )         ( ) 
 

      ,  
,  ,     140 0   
    .  

      (2-3 ) 
         

   ( . 3).   
  1    .  

 

 
.3.      

 
    ,   

   .     
,      , 

     (   
,    ) [1]. 

 
    

1.     ( , )  
  ?  

2.       
          , 

,       CaCl2  
Ca(OCI)2.      :  

Ca(OCI)2 +      CaCl2 + 2  
Ca(OCI)2 +     Ca( )2 + 2 Cl 
3.      
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  C4H9Br (4 )     
   .  

4.    : ) 
; )  ; )  , ) 1,1,1-

-2- -2-  ( ); ) l- -3- - 3-
.  

5.    2,2- : )  
  ; )  .  

6.  ,      
  .  

7.       
:  ,  ,  

.    .  
       

.  
8.     : )  

  (  ); )  ; )   
 ; )    ; )   

; )   ; )   .  
9.       ? 

    . 
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 –      ,  
         

 [3].  
  ,  -     
 .    – , -  

 , . 
    -     
-  . ,    

       
CnH2n+1OH.     ,  

 - . 
   ,   ( ,   

)    - ,  
  ,   . 

      
     .   

  :  
1)  ,      

      ( ); 
2)       

  -  (     
).      - , 

 -   . .,       
  , : 

 
3)   ,     

   - ;  
        

-     ,   
 .     -  R-O-R´. 
    : 

1)        
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     ,   
       -

,         -
 ( 3  - , C2H5O - , RO – ): 

 
2)  -    

       ,  
    - ,   

     - . 
,         

  ,   ,    
  ,   .   

 ,     ,  
      ,    . 

      . 
        

,        
    ,    

   . 
   ,      

 (     ,   
  ,     

- ).  
   ,   

         
,           

  .  
     (   ) 
   (      

=4,3·10-30 ·  (1,3D),     - =3,9·10-

30 · (l,18D). 
        

, ,      
 ,     

       
 .       

    ,     
 .  

     -  
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    . , 
     :  

 
C2H5 Na + 2   2 5  + NaOH  
 

   -     
 :  
 
2 2 5  + 2Na  2C2H5 Na + 2   

          
 

      
    Cl  Br:  

 
2 5  + l  C2H5 l + 2O  

        
 

     ,  
      ( 2 5)2 .  

     ,  
  : 

 
2 5-  + - 2 5  C2H5  2 5 + H2O 

 
        

    ,   
      ,  

 :  

 
       

  -   : 2 - 2  – 
, 2 - - 2  – .  

       
    ,    . 

   -   290 ° ,  – 198 ° . 
 ,     ,  
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   .   -
      
 .   ,      

-      :  
 

 
     

     .  ,   
   -      

      ,      
         
  :  

 

 

H2C

H2C
OH

OH

2 + Cu(OH)2

H2C

H2C
O
H

O
CH2

CH2
O

H
O

Cu
+ 2 H2O

 

                                                                     
 

    (II)   : 

H2C

CH
OH

OH

2 + Cu(OH)2

H2C

CH
O
H

O
CH

CH2
O

H
O

Cu + 2 H2O

H2C

OH

H2C

OH

CH2

OH

 

               
 

   ,  , 
        (II), 
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,    -  ,  
. 

       
       

  :  
 

 
      

      (H2S 4, 
Al2 3).     :  

 
3- = 2 + -    3- - 3 (    ), 

         -2  
 

     2 .  (   
):  

 
3- = 2 +  + 2 2  3- 2- 2  (    ).  

         -l  
 

  2 5       
 ,   . 

        
    . , 

         
    :    

:  
 
CH2=CH-CH3  CH2 -CH -CH2  
 

          
– .      :  

 

 

H2C CH2

4KMnO

KOH
CH2H2C

HO OH  
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H2C CH2 CH2H2C

HO OHO
+ H2O

 
 

       
,        .  

      , 
    ,    – 

   ,      
.      ,     

 . 
 ,      

       
( ): R-O-R' –    .    

     
    2 5- - 2 5.  

       
     - 34,51° .  

    ,    
,     – .     

  ,       , 
       

,     .     
  ,     . 

     
 . 

    -     
 .    ,  

 - ,   ,     
       . 

       6 5-
.          

 , t  = 41° .    
 ,           
.    .     
  .       

   ,   .  
        
       :  
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C6H5  + N    C6H5 N  +   
      

 
,  -       

,         
  . ,      

  r  HNO3,     2,4,6-  
 2,4,6-  (  ). 

      
       

   250 ° : 
 

6 5- l + NaOH  6 5-   
 

    . ,  
      
 .      

        
 ,     .  

 
 15.      

    [1].   
(   )     

,      .   
  2-3    -  , 
    C6 8(OH)6.    

  4-5  , .    
  ( ,   -    

  ).  
 

 16.        
.     10   

,  3     
,  ,  .    
,         

   (CuS 4×5H2 ).  
      [1].  

 
 17.   .    
    ,  3  
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  .      
.   ,      
,     .    

    ,   
  .      

      (     ). 
  2-3    .  

       
   (     , 

 ).   1    
   .  

      
       . 

,       
   ?  

 
 18.     . 

   1   .   
( ,  , )   :   
30    ,     

   .     
 .      , 

      .  
  , ,       (II) 
 .      ,  
      1  .  

        
   (II).    

     .  
   -    

        
.     

       
(  ,    -  

   ).  
         
   2    .  

   -  
,    . 

   : 
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C

H

H

H O H CuO H C
O

H
Cu+ + + H2O

 
       

 
 

C

H

H H

O H

Cu
H C H

O

H2
+

 
    300-350 ° . 

 
 19.     . 

        
  .       

  -  (     (III)). 
     , 
   .     

1     ,   
 3    .  -

  (    ).   
     ,     

   ,    
  .  : 

 
K2Cr2O7  + H2SO4    H2Cr2O7 + K2SO4 
H2Cr2O7   H2O + 2 CrO3    
2 CrO3   Cr2O3 + 3O  
 

     (III) -
  

 
Cr2O3 + H2SO4    Cr2(SO4)3 + 3H2O  
 

       
   (       - 

 17).  
        

(   ).  
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 20.   (  ).  
    (    2 )  

    3   .  2 
        

 .      
    .  :  

 
CH3 C

O

ONa HOSO3H NaHSO4 CH3 C OH

O
C2H5OH HOSO3H C2H5OSO3H

CH3 C

O

OH C2H5OSO3H H2SO4 CH3
C

O

OC2H5

+ +

+ H2O +

+ +

 
 

 ,   (Aether aceticus),  
,    .   

    (   ).  
 

 21.  .    
  (    2 )   

  3 N   3  -   C5H11OH. 
 2       

   ,    ,  
 ,  1-2      

    ( ) -  
 . 

      
    (  20) . 

        
     - , 

 .    , 
    8. 

    ,   
,     10  ,   

   (  5-6 )     
 .    ,     

 ,       . 
       
. 
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 22.   .   -  

  ( 3- 5),    - , 
   (     

     ):  
3 2 2  
3 ( 3) 2  
3 ( 3) 2 2  
3 2 ( 3) 2  

      ( ) 
;         

       
   (      ).    

2      ,  2  
   (  )  

,  .  ,   
 ,    ,    

       
,    . 

 
 23.      (II)  

 .    3  0,2 .  CuSO4, 
3  2 .  NaOH  .   

    (II)    
 
CuSO4 + 2 NaOH      Cu(OH)2 + 2Na2SO4 
 

        
  (II) .      

   (II): 
 

Cu
OH

OH
CuO + H2O

 
 

 ,      (II) 
   1  .     

 ?    ?  
        ,  

      .  
  : 
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H2C

CH
OH

OH

2 + Cu(OH)2
H2C

CH
O
H

O
CH

CH2
O

H
O

Cu + 2 H2O

H2C

OH

H2C

OH

CH2

OH

 
 

     .  
         

      .  
,     , ,  , 
   ,   

   . 
 

 24.    .   
 3-4    HSO4  1  . 
   .  

      205 ° . 
    . ,    

   ,    .  
       

    .  
     (5 - 30 )  

,   . .   
  ,  .    ? 

     ,  
,      .  

;   ,     
      

 : 
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C

C

C

H

H

H

H

H OH

OH

OH

HOSO3K

HOSO3K

C

C

C

H

H

H

H

H

OSO3K

OSO3K

OH

+

+ + 2H2 O

 
 

 
      

   .      
        

,        
 -     .  , 

     ,   
  . ,     

     - :  
 

C

C

C

H

H

H

H

H

H

OSO3K

OSO3K
C

C

C

H

OH

H

H

HOSO3K

C

C

C

H

H

H

O

+

+

2 H

 
   

  
                                             

 
  ,      

 .      - ,  
  ,   - ,    

   .  
    ,    

    .  ,  - 
  .  

O OO O OO
S S

+ 2KHOSO3

O3K O3K
HH H H

+ 2H2O
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  .  

 ,      
   , ,    

  .    « », 
   .     

  . 
 

 25.   .    
 2     2   

 .        
  .   

       
    .    

      . 
       

. 
     2   .  

      
,     .     

  .  
      , , 

  ,    ,    
.  

    .     
    ,    

 ,  .     
:  

 

CH

H

H

C

H

H

OH

HOSO3H H C

H

H

C

H

H

OSO3H

+ H2O +

 
 

         
 ,       

.    ,      
          

 ,       ,  
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,    .   , 
        , 

 . ,      
         
 ,        

  ,     
,    .   

   :  
 

3 2OSO3     2= 2 + 2SO4 
3 2OSO3  + 3 2       3 2O 2 3 + 2SO4 

 
 26.    . 
    .      
    ,    

 ,     .    
,          

  (  ,   ) 
,     .  

      3-4  
 .    1  0,5 .  I  

  .    
       .  

     ,   ,  
       , 

     (   ).  
  ,      2  

0,5%-   .     
     .  

        
       . 
,     ,   

    KI.     
,  .      

   FeS 4   
  KI.  

       , 
  .     

 3-4        3  
  .     

   ,   
 . 

 
  : 
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CH3CH2

O
CH3CH2

CH3CH

OH

O

OCH3CH

OH

CH3CH

OH

O O H

CH3CH OH

OH

CH3 C
H

O
OH2

O +

+
 

                                        
 
ROOH + 2 KI + 2O      I2 + ROH + 2 KO  
 

    
1.     ,  

   .  
2.   ,     

: )     ; )   
 ; )    ; )   
?  

3.      
 C4H9OH         

 : , -  
  (     -  

).     , , 
. 

4.    : )  2SO4 
( . . .); )  HI ( )     ; ) 
 Na ( . .)   (  )?  

5.      (  
)     

  .  
6.     

       : ) 
 ; ) ; )  

 ; ) -I,3; ) ; ) 
-I,2,3; )  ; ) 2- ; ) 

 ( ) .  
7.     JUPAC    

  : )    (II); )    
   ; )   .    

      . 
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 ,     
  =   –    . 

       R- -R' ,    -  
   R- .     

      n 2n  [4]. 
        

,          
.  
     ,   

       . 
,      

,       . .  
        

  .    -
  ,    

      - .  
       

   –  (     ),  
 , ,   –  (    

 ).        
 ,    -   , 

     :  

  

C
CH3 H

OH

CH3

 
 

O

CH3
CH

CH3

CH3

 

CH3 H

O
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 ,      
     , 

   =  (      
- )         

, 
 ,        
  ,  ,  

 ,   
   +I    

    ( +)   
       
  - .  

     ,  
 ,   ,     

. ,    
      

, ,   ,    ., 
 ,         

,       (II). 
   ,         

  AN   . ,  
      

,         .  
    -2,  

    – ,    
    ,   , 
      t  = 56,24 ° . 

    , 
       

 (        
   ), ,    

.        (   
   40%-    ,  

    ).  
,    – , , , 

      .  
        

  - ,      
.  ,      

     : 
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H3C
C

H

O

H

H3C
C

C
OH

H

H
2

2

2

 

 
       

: 
 

H3C

O

CH3

C
CH3

H
CH3

OH

 

 
     ,     

     
  (     

   ).  
 

CH3
H

O

NaHSO3 CH3

O

SO3Na+
 

 
       

  .   , ,  
    .  

     . 
      (   

),       
,       : 

 

 
 

O

H H

O
+

H OH

CH2OH
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    ,   
    ,    

 -  :  
 

 
 

       
       (I)   
 .       

«  »:  
 

3COH +Ag2O    3COOH+2Ag 
 

 
     

        u( )2,  
         

,         (I) u2  
-  . 

       
 ,      

 ,      - 
.  ,  ,    300 ° , 
    :  

 
2H5OH         CH3COH 

 

C

H

OH

CH3 CH3
CH3 CH3

O

 

 
 

 ,       
 ,    , , 

     ,   

OH OH OH

H2C CH2
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(  ,     )   

    : 
 

C
CH3

CH3

O

HOH

H

CH3

O

H

2

 

  
 

      
   (II):  

 

C
CH3

CH3

O

HOH

H2

 
 

      .  
 

CH H OH2 CH3 C

O

HH C C H

H OH
 

+
HgSO4

 

          
 

      
      . 

    ,  , 
, , .      

  ,      
    .  

,  ,        , 
         
. 
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 27.      
 (  «  ») [1].   

 ,     ,  
,  ,  , ,   . 
       

 .  
       

   .    
 ,     .   

 -   Ag2 .    
   ,    

: 
 
2AgNO3 + 2NaOH    Ag2O + 2NaNO3 + H2O   
Ag2O + 4NH3 + H2O    2[Ag(NH3)2]   
 

      .     
  1  0,2 .  gN 3.      
 1  0,2 .  NaOH.    , 

    ,    2 . 
 NH4OH   .    

1-2 .       ,   , 
  1  2 .  NH4 H.   

   ,     
  (1-2 ).  

        1  1%-
 .        

      .    
      .  

   ,     15-20   
 ,       

       .  
       

   «  »,   
        

 .  : 
 
H C H

O

Ag2O H C

O

OH+ 2Ag +
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      : 
 
  

H C H

O

H C

O

OHAg(NH3)2  
OH

HC ONH4

O

+ 2 + 2Ag +
234NH + H O

 
       

  : 
 
H C H

O

Ag2O Ag HO C

O

OH+ 2 +

 
                         

 
 28.     (II)  
 .    6  2 .  

NaOH,   6     1  0,2 . 
 CuSO4.       2-3 

 40%-     .    
       ,  

     .    
  ,  ,  , ,  
 ,       «  

»   .  :  
 

HC
O

H
Cu(OH) HC

O

OH
+ 2

2
+ 2CuOH + H 2 O

 
    (I)     

      (I)  : 2Cu   2  + 
Cu2O.        , 

  .      
    ;       

 .  
  ,    ,  

   ,     ,  
   («  »):  
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HC
O

H
HC

O

OH
+ 2Cu O + 2Cu

 
 

 29.     
 (  ).    2-3 

 40%-  .  1    
. ,   ,     
.  

   .      
       , 

    .  ,  
      

,    . , 
  : 

 

CH

O

H H C

OH

OH

H H C

O

OH H C H

H

OH

+ +

 
                             

 
        

.   ,      
    .  

 
 30.     

( ).    1  10%-   
   2  2 .  N 4 H.  

   .    1  40%-  
.     . 

  2    -  ,  
  ,       

     ,  , 
  ( 2)6N4.     

   ,      
,   ,      

        
  .     
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 .       

  . 
       , 

  ,  .  
       1  2 

.   HCl  ,  .   
  2     
.       

.  :  
 
4NH3 + 6 2       ( 2)6N4 + 6 2  
 

   
 
H C

O

H NH3 H2C NH OH2+ +

HN

H2 C

NH

C

C H 2

N

H

NH

CH 2
N
H

C H 2

NH
C
H 2

N

C
H 2

N

C H2

N
C H 2

N
C H 2

C H 2

C H 2

2

+

H

+NH 3 + 3CH O

 
       ( ) 
 

    . .   1860 . 
   ,    

   ,     , 
        
       .  
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.      
    . 

 
 31.    .   
 0,5    (    )  
   .  -  

    .  
 

 32.     .   
 ,      ( . . 1), 
  0,1      . 

    6-7 .     
 .         

0,5  (10 ) .       ,  
     ,  

   .    ,  
    ,  ,  

   ,    .    
   .     

 .        1  
  .   

     (IV).  :  
 
CH3

C ONa

CH3
C ONa

CH3 C

O

CH3 NaO C ONa

O

+

 
                                                         
 

 33.       
.    1      

      2 .  NaOH.  
    1    

,    .   
  -      
.  : 

 



70 

IOH

IOH
IOH

H
H

H
C C

O

CH3
I C

I

I
C

O

CH3

I C

I

I
C

O

CH3 NaOH CHI3 NaO C CH3

O

2+ 3 H O +

+ +

 
                                              
 

O O

O

O

O

I2+NaOH HOI+NaI

3IOH+
H3C

C
CH3

3H2O +
I3C

C
CH3

I3C
C

CH3

+ NaOH CHI3 + C
H3C Na

 
 

 
        

     - , 
  .      
 ,   , ,   

  ,       
.  

        
          

0,04%. 
 

 34.       . 
   1  0,5 .    

Na2[Fe(CN)5NO], 5    1    . 
 1  2 .  NaOH.   ?  

         1  2 . 
 3 ;      . 
      .  
   .  
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     (  )  
      (  )  

         
 (   ).  

 
    

1.        .  
    ,    
     ,      
,         
     . 

2.         
JUPAC ,   -      
JUPAC .     

   .  
3.     : ) -

 ; ) 2- ; ) ; 
) - m m- ; ) 3,7- - -2,6-  ( ); 
) .  

4.         
.  

5.  ,     . 
6.         

   :  , , 
 .  

7.       
 3 4 ,  ,     

Ag2O  u( )2,       
 ,   - O2,   ,  

,  3 4O4,        
.       

(   )     
.  

8.     : )  
HCN; )  ; )  (   ); ) 

       
. 
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    . . 
 

 
 ,     

,    ,  
- ,   . 

      
:        

  .  
       

  -  ,    - 
  .  

        
 . 

      
  ,       

,     -  
  .  

  ,       
       

 -  .     
       
 .       

     , 
     , 

    -    –  (  
    –    – , 

 -  )    - . 
        

.  
   ,    

   .   
     .  

       
  - :  

 –  ,  ;  – , 
; 

3  –  , ,  ; 
3  – , ; 

H3CH2COOH –  , ; H3CH2CO 
– , ; 
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H3CH2CH2COOH–  , , 
 ; H3CH2CH2C- , ; 

H3CHCH3COOH–  , 2-  
; H3CHCH3C- ; 

H3CH2CH2CH2COOH -  , , 
 ; H3CH2CH2CH2C- , - . 

 
 

 
 

 
 

 
   

     
3       

2 5         
7         

4 9         
6 5   

 
    

-
 

    

 
 ,       

 ,     
   :   

( ), 3  ( ), 6 5  ( )  
( )2 ( ).    ,    

 ,       ,   
  , : ( 3 )2 -  , 

2( )2  2 2 4 -  ,  Na(HCOO) -  , 
Na(C6H5COO) -  .  

      
    ,     

.      .  
   ,     .  

      
   ,     

: 

  , ,    
2 5  –    
3 7  -    

C4H8COOH -     
6 5  -    
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3  -   (   .) 
( )2 -   ( , , ) 

      
,  ,  ,   
      :  

 
3       + + 3

- 

      :  
 
2 3  + Mg = Mg( 3 )2 + H2  
2 3 2  + ( )2 = ( 3 2 )2 + 2 H2  

     
 
2 3  + N 2 3  =  2 3 Na + H2  + 2  
 

      
      :  

 

 
,       

  (  , H2SO4): 
 

 
      «  »:  

  + Ag2O 2  + 2 Ag  + H2  
 

:  
1.    
2 R-COH  + O2 2  R-COOH   (t°, . Co(CH3COO)2 + NaBr )                
 
2.   
) 2 H4 + 3O2   2H-COOH + 2 H2O 
)R-CH2-CH2-RR-COOH + R -COOH (O2, MnO2) 

 
 ,      
 :  

CO + NaOH   H-COONa, (     
 CO) 

H-COONa+ H2SO4( .) H-COOH + NaHSO4. 
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     :  
CH3-OH + CO    CH3-COOH (CO, 150 °C). 
 

     .  
      , 

,  .   
        

,  , ,  . 
      

       . 
  –       

:  
 
R-COOH + HO-R   R-COOR  + H2O 
 

     (  ) 
       , 

  18 .    ,  
     ,  .   ,   
       

,   -  ,      
   ( + + - = 2 ).  

   ,   
     ,    

( ) -  .  
       

. 
 
3 2 5  , 

  
2 5 3   , 

 
 

6 5 2 5  , 
  

6 5  , 
  

 
       

      ,  
: 3 2 ( )2 -  , 3 7 3 - 
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 , 3 7 2 5 -  , 3 7 ( - 5 11) - 
 . 

        
      -  

,        
,   ,     

  .     
      ,  

   . 
        

  : 
 

 
        

      ( ):  
 

 
 

,       
     .  , 

     ,   
  .      

 ,       
  , . .    , 
,   –   .   

        
       . 

 ,       
    Ni.      

    ,      
  .     ,   

   ,      
  .   ,     
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-      ,    
 -      ,   
  « ».  ,   , 

  ,      ; 
       -   

  . .. 
      

        
 .   ,    

     ( ,   . .),  
  (    ,   

).    ,    
 ,   , ,  

 . .,     (    ).  
 ,  ,    

 D ( ), E ( ), F ( -3, -6). 
 ,   ,    ,  

   ,     -    
  ( , ,    .) 

    (  ):  
 

 

 
,       ,   - 

 -  . 
      ,  , 

    ,    
    , 

    - : 
 

 
    

(  )   (  ) 
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    .  
,     ,    

 ,       
     .  

      ,   
 : 

 
O

OH

O

O

+ H+R C R C

 
 

    ( )    
   . 

        
:[R ]-Na+ 

        
         - :  
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       –   
 ,  ,  17 35 N  –  .  

     ,  
    ,    
 ,      

  .  ,    
       Ni,  

         
,       . , 

  ,        
 ,     (     

)         
  .  
   , ,     

-      ,   
-  ( )     , , 

  ,        
,  ,   ,   . 

 ,    ,   
   -     . ..  

    ,   
      

        
   . 

,  ,       
 (        

 ),        
( ,   . .).     

    ,   
, ,   . ..   

  (    ).    
       

   , , D ( ), E 
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( ), F ( -3, -6).     , 
      ,  

   ,     -    
  ( , ,    . .). 

 
 35.        
.    ( . . 2)    
  -     .  

  1  0,2 .  gN 3  1  2 .  
NaOH.     ,  2 

 2 .  NH4 H  2  .     1 
   3  2 .  NaOH.  

   ,     . 
         

 .     
    :  

 

 
      

 :  

H C OH

O

H C OH

O
 

     .  
         

«  »:  
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     ,  
        

    .  
   ,     

       
      .  

 
 36.     

  
  ,     

 ( . . 2).       
  Na,  3  2 .  H2S 4  2 

 0,1 .  KMnO4.      
 .         

4-5    ( )2.    
   .  

     ?  
       

,      . 
 

 37.       
 .      

    1-2 .  2  
       

.  
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    .  
         

       
 (II): 

 

O C
H

OH
CO+ 2H O

 
 

     ,   
 .    .  

         
       ,   

        
 (II). 

 
 38.   .    2-3 

  ,  2-3     
   .     . 

 
 39.     .  
  ;    , 
      2 .  H2S 4, 

.  
 ?         

    ?  
 
0  40.   .   

      .   
     3 N .   

,     .    3    2 
 0,1 .  F l3.  -    

     (  ). 
  .  

       
 ,     . 

   .    
 .  -      

   Fe3O(CH3COO)7.    
,    ,  .  
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   (III)  .  

        , 
    (   

).  
 

 41.      
(  ).    . 

         
   .   ,  
      .   

 ?  ,    . 
 :  

 

C

O

ONaH

C

O

ONaH

C

O

ONa

C ONa

O

H 2 +

 
 

      ,  
       

  , , ,  
   .  

 
 42.     . 
     ( . . 2)    

10-15 ,         
     2-3   .  

     3   .   
    ,  ,   
   .     
.  : 
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C

C

O

OH

OH

O
CO2

H C
O

OH

OH2 CO2

+

+
 

      
     . 

 
 43.  .  1.   

  .     
 5-6     ( . 4)  1  

   0,2  (4 ) 35%-     
  .       

,        ,   
 .  

 

                  
 
       . 4.          . 5.  . 
                . 
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   .  

        
    ,    

       -  
 .  

          
   ,    (10-5 )  

 ( . 5).      , 
    .  

   ,    2-3  
    ,   , 

        
,    .   

,            
 , ,        

     .    . 
       ,   

    .    
 .     (1-2   ) 

  ,  1-2     
  .    ,   

.  
   ,      

  ,    ,   
 .    .   2. 

 2.   -   . 
      1   , 1 

   1  35%-   NaOH,  , 
   .      

  5-7 .      , 
 2-3       . 

        . 
    -    

   NaCl (  ) ,  
     .    

      [1].   :  
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 44.    .    

   .      
(  20-30 )   2-3   . 

     ,    
   .   

    .  
     ( , )  

  . 
 

 45.      .  
     5   

       1  2 . 
 H2S 4.     

    ,   
  .   .  
 

 46.    .  
      2-4  

 .     
. ,         

  ,      
   ,     . 

       
: 

H

H

H

H
Br

Br
(CH2)7CH3

(CH2)7COOH

+ Br2

(CH2)7CH3

(CH2)7COOH
 

 
    .   

  ,     -
. -       

.     . 
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 47.    .   
 1   ,  5    
 .     , 

   - .     
,         

    ,    
.  

       5  
       . 

 -  ,      
,  .  

 
 48.    .   

    5   .  
    .  . 

       ,  
     ,   
 « »         

 ,    .  
    .   

    , . .  .  
  . ,     

    ? 
 

 49.     
 .       5  
    1    . 

 .     
       (  

).   ,     
  .  

   ,   .  
 

 50.      . 
      5     

 1  0,l .  ( )2 b.   
        .  

       
 .  
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 51.    .   
      1   

 .   .  
,        

      .   
 5-10   .    

   ?    
  .  

     .  
          

 ,      
   [1]. 

 
    

1.  ,    
 : ) ; ) .  

2.       , 
   .  

3.   ,    
: )    ; )    

. 
4.        

   : ) -
 ; )  ; )  

;  )  ; )  ; ) 
 ; )  .  

5.        
 : ) 3 7 ; ) 4 9 ; ) 

5 I1 .      3 :  
(  , , ). 

6.     ,    
     .  

7.      : ) ; 
)  ; )  (   ); ) . 

8.    - ,   
: )  ; )   

(  ). 
9.        

   :  , 
 ,  . 

10.     . 
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.  
 

 -    -   n( 2 )m 
(  n=3, 4, 5  . .)       .  

  ,   ,   
   ,   [5].  

   ,  
   .    

 - ,   ,    
  ,    -  

( , ).       
   D- , . .       

(       ) 
    ,   D-  

. 
 (    )   

 .    
    :   

(  )    (    
).    ( , 

)   ( , ). 
   -  ,   - 

: 
 

CHO

OHH

HHO

OHH

OHH

CH2OH                             

CH2OH

O

HHO

OHH

OHH

CH2OH  
                                                                
 

 (  )   (  ) 
  ,    

6H12 6.  
       

. ,     



90 

  6 12 6     5  
   ,     

     
 

OH

OH

H

OHOH

H

H

OH

CH2OH O

OH

H

H

H

OH

HCOH

H

CH2OH

OH

O
H

CH2OH

OH
H OH

H

H

OH
O

H

H

OH

OH

OH

HOH

H

H

OH

CH2OH

OH

OHH

CH2OH

OHH

OHH

HOH

OHH

O

H

OH

H

H

OH

HCOH

H

CH2OH

OH

C

-D- -D-

-D- -D-

   
D-

   
D-

-H2O+H2O

 
 

     .  
 – ,    

   ,   ,  
 1:1.      R–

CH(OH)–OR’ : 
 
C2H5–O–H + CH2=O  C2H5–O–CH2–OH  
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 ,       
,       . , 
 ,       

,   -    . 
 ,        

,  ;    ,    
      (   

 ). 
 ,       

 ,     Ag2 , 
Cu(OH)2       .  

     -  
      

    ( , )  
      , :  

 
OH

OHH

CH2OH

OHH

HOH

H

O

H

OC2H5

OHH

CH2OH

OHH

HOH

H

O

H

-D-

+ C2H5OH + H2O

-D-  
 

      ,    
 , -   «  »    

Ag2 :  
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CHO

OHH

HHO

OHH

OHH

CH2OH

COOH

OHH

HHO

OHH

OHH

CH2OH  
     

 
    «  »,    
        

.  ,  ,    (   
  –   ,    

     Cu2+)   
,    ,  .   

    ,    . 
    ( ,  ) 

         
(   3).  

      . 
       

         1 (   
  ):  

O

HOH
H

H

CH2OH

H

OH

OHH

OH

                                      

O

HOH
H

H

CH2OH

OH

OHH

OH H

 
                   -                                                -  
 

       
 . ,  (  ) 

12 22 11       
    :  
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O

OH

H

OH

OH

OH

CH2OH

CH2OHHO

CH2OH

OH

OH

O
+

O

OH

H

OH

OH

CH2OH

CH2OHO

CH2OH

OH

OH

O

- H2O

 
 

         
:  

 

O

OH

H

OH

OH

OH

CH2OH

CH2OHHO

CH2OH

OH

OH

O
+

O

OH

H

OH

OH

CH2OH

CH2OHO

CH2OH

OH

OH

O

H2O, H3O+

 
 

12 22011 + H2     6 12 6   +   6 12 6  
       

 
  -   -     

.  200 0  ,  ,    , 
).  

 -    ( ) -  
 (  )  - 

 -  ,    ( 6 10 5)n,  
        

. 
  ,    ,   

,    ,  
 .     (  

 )       
 .       

  ,     , 
  ,   . 

       , 
 ,      , 

  –   ,      
 ,        

 . 
  – ,   , 

    .   
   .  ,  
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 ,    

.  ,      ,   
 ,      
 .  ,    

  ,         . 
    .   

   
)     ,     

(   ), 
) ,  ,    (   

). 
    1000-6000,  
 10000-14000.  -    

   (      
  75%).  ( )   ( )  

 ( : H2S 4  HC1, >100 0 );   - 
.  

       
  :  

 

C6H7O2

OCOCH3

OCOCH3

OCOCH3

n
            

C6H7O2

OCOCH3

OH

OCOCH3

n  
                                    
 

       
 .  

 
 52.      

 [1].    1  0,5 %-   
  6  2 .  NaOH.     

1  0,2 .   .   
   u( )2    

        
.    (II)    

   .     
 .    (      

  ). 
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 53.    ( I)   
  (  ).    

       
    ,      

18 20 .     ,   
 ,      ,  

     .    
:  ,       

( I)   .   ?  
 :  

 
2 Cu(OH)2 + R–CHO = Cu2O  + R–COOH + 2 H2O 
 

        
      ( ) 

   -  . 
 

        
 ,    .  

  ,        
     

.  
  Cu(OH)2     ,  

 ,     .     
   ,    Cu( )2,   
     (  ,  

). 
       
       

  ,     ;  
         

. 
 

 54.      
  (  ).    1  

0,2 .  CuS 4  2  2 .  NaOH.  
    ( I)  1  

  .     Cu( )2?  
   1  0,5 %-    

    ,      
18 20 .    ,   , 



96 

       (   
   ).  

   ,    , 
     .  

      .  
       

       . 
    ,    

,    .  ,   
     ( I),   

    ,    
       ( I), 

 .  
      

         
        

.  
 

 55.      
.    1  0,2 .  gN 3. 

 ,  2  2 .  NaOH,  
 (  ) 3 4  2 .  NH4 H   

   .  
     

   ,    
 (  «  »).     
 1  0,5%-       
,     ;     

.     ,    
     , ,    

 ,     .    
 «  ».  

 :  
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CHO

OHH

HHO

OHH

OHH

CH2OH

COOH

OHH

HHO

OHH

OHH

CH2OH  
 

        
     . 

      
       .  

 
 56.    .   
     2   

 .  2  0,5 %-     
    .    

 .      
   – 5- :  

 

 
  

     
    ,   

.      (   
 )      . 

   ,      
,   ,   .    

       .  
 

 57.   .    
 (    )  

     ,   2  0,5%-  
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 .        
 .  45      

    .  
        

.       × 
120 (  × 15,  × 8).     

 ,     ( . 6). 

      . 6.   . 
 

  –      
  ,    , 

  .     
        

 .  
     

        
:  

 
[ 6 5N N 3]+ l + 3 N   [ 6 5N N 3]+

3
- + NaCl  

[ 6 5N N 3]+
3

- + 2   C6H5NHNH2 + 3   
  

 
 

      
 .  

.        
     ,  

,     :  
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.      ; 

   :  
 

 
 

.       
   :  

 

 
      

  . .      
. .  

 
 58.       

     .   
     15 20 ,   

     
   (   1:1),   . 
      2  
  4  2 .  3       
 .      

.     :  
)        

:  

   
 

)   ,  ,    
     :  
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H

HO OH

H

H

H
OH OH

O

H

H

-3H2OC
CC

CC
H H

H O

O

H

C
CC

CC

 
 
)          

  [1]. 
 

    
1.   ,     

 )   ; )   ? 
2.   ,     

   : )  ; ) 
  ? 

3.         «  
»   Cu(OH)2  Cu2O    

   ? 
4.     D- : ) 

 ; )  ; )  
  . 
5.       

  ?   .  
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 .  
 

,        
       

.  -     
   . 

    :  
   . 

  ,   
     2  10  . 

     
. 

  ,   
     10  . 

      
. 

    , 
      

,       
    :   

. 
     

.   ,     
      

       . 
       

 ,   ,  
     

 ,    
.    

       
   .  

       
    ,   

    
        

,      . 
 : 
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O

OH

H H

H

OHH

OH

CH2OH

H
O

O

H

CH2OH
H

OHH

OH

CH2OH

            

OOH

H H
H

OHH

OH

CH2OH

H

O

O

H H

H

OHH

OH

CH2OH

H

OH

 
                                                    

 

O

OH

H H

H

OHH

OH

CH2OH

H
O

O

H H

H

OHH

OH

CH2OH

H

OH
                         

O

OH

H

H
H

OHH

OH

CH2OH

H

O

O

H H

H

OHH

OH

CH2OH

H

OH

 
                                                        

 
      

   ,     
,       

 -   -   - .   
    ,     

, ,  ,   
 ,   - , 

    ( , ).  
 

 59.      
 (  ) [1].    1  1 

%-     6  2 .  NaOH.   
 5 6  ,      18 20 

.  1  0,2 .  CuS 4.   
   u( )2    . 

  ?     .   
   u( )2?. 

 
 60.   .   
.     1  1 %-   
,  1  2 .  l  6  . 
      0,5 1 .  
         , 

   .      
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     6  2 .  NaOH  4–5  
,      18 20 .   

  ,   ,   
,        
 .   1  0,2 .  CuSO4  

      . 
     ?   

   ,   . , 
    .  

   ,    , 
  .      

   2    . 
         

.      
  ?  

   ,        
   ,      

       . 
    ,     

     (   )  
 . 

       , 
         

   – ,     
  .     ,    

         
 ,     

         
  . 
      

      .  
     (   

inverse – ),    ,    
  ( [ ]D +66,5°),      

 (   [ ]D +52,50°,  [ ]D  –92,40°). 
 

 61.  .     
(C6H10 5)n,  n = 1000  ,   , 

 -l,4-      -l,4-  -l,6-
   .    –  

 . 
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 : 
 

O
CH2OH

OH

H

H

H

OH

H

H
O

O

OH

H

H

OH

H
H

H

CH2OH

O

O
CH2OH

H

H

H

OH

H
H

OH

 
           -1,4-   
 
    ,     

–  .  
    5     1 

    .    
       

.   –  ,    
 . 

 
 62.     
.    1   , 

 2 3  2 .  NaOH  1    
.       ( I). 

 .     (I)  . 
  ,       (II), 

 ,      (II).   
       

 ,      
u( )2. 

 
 63.   .    

1  0,5%-   .  2  2 . 
 H2S 4       .  

20     ,     
  (  ).    
 1        1 

       .  
   1       
        ,  
 -  .     

.  
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         , 
      
  ?  

   ,     
        

.     8  2   NaOH. 
  1  0,2 .  CuS 4. 

   ?    . 
   ,    ? 
    ?    

    . 
 

 64.      
 .    5  0,5%-  

 .        
   .  1 2    1 
      .  1  

       (  . 
. 70).      ,   

 .      1  
  –    .  

       5  2 . 
 NaOH, 1  0,2 .  CuS 4  .  

        
 .  

   ?    
  ? 

  ,     
   (    m lum – 

  -  –    ).  
      

         
,       

  .     ,  
      

     ,   
 ( . . , 1814).  

 
 65.       

 (II) (  ).      
       6-8 

      –  
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.      , 
  ,     

.      ,    
  .    
  4    .   ,   

  2      
 .    ,   

        
 ( ).  

 
 66.    ( ). 

   (C6H10 5)n (  n = 6 12 .) – 
   .     -

   -1,4-  .    
 .   ,    
  .    ( . . 

 ) ,     
 (« ») .  

       
   (     - ).  

       
(0,5 × 1 ),  3      

      . 
   ( ),   .  

      
,    10    

.      .  20 
     .     

  8  2 .  NaOH     
    ,     

,    .  1 
 0,2 .  CuS 4.    (II) 

   .    
  .      

     (I).   
        
 [1].  

     : 
  
( 6 10 5)n + n 2     n 6 12 6 
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1.   ,   

: )    ; )   
 ; )   ; )   

 ; )    ; )  
  ; )   . 

2.   ,      
 ,   . 

3.     (   ) -
 (  , ).  

4.   « »    
  - - -   

 .  . 
5.      2  : ) 

-  ( ); ) -  
( ).  
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.     
 

       
.         

 N 2,  NH2   (  
) C(=O) NH  ,      

    .   
   ,    

  .     
       ,  

 :  
 

N H
H

H
N

CH3

H
H N CH3

H

CH3
N CH3

CH3

CH3  
 ,            ,            , 
                                       

 
      NH2, =NH, N  

 ( ,    ),  
  « »     

,   y .   
 ,     (  

),   -,  2-
 , 2- , 2-N-  

3 NH CH2 CH2 .  N ,     
  . 

       (  
),      

(CH3CH2CH2NH2 – - , CH3CHNH2CH3 – 
),    (C2H5NHC2H5    

CH3NHC3H7  )   .  
     ,  ,  

      
       . 

  ,   -, -  
,    ,  

  .     . 
        

. 
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       : 
 ,       ,  

      .  
       ; 

 -      
 , :  

 
3N 2  +  l       3N+

3 l-  
 

 ,     ,     
  : 

NH
H

H
+ H Cl N+H

H

H
H Cl-

 
                                  

NH3C
H

H
+ H Cl N+H3C

H

H
H Cl-

 
                             

                                         (  ) 
 
        

   , : 
 

( 3)3N + CH3I  [( 3)4N]+ I  
     

 
 

  .   
 ,  (CH3)4N+

 OH  ,  
   :    

 ,  ,  CO2  , 
 NaOH  KOH.  

    (  
 )    : , 

  (CH3)3N+–(CH2)2–O–CO–CH3Cl– – , 
. .       

,     .   
         
 :   ,    
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,     .     
    : 

 
CH3NH3

+Br – + AgNO3 = AgBr  + CH3NH3
+NO3

–. 
 

      (NaCl, MgSO4  . .), 
       

( ,   . .), ,  ,   – 
   ,     

( ). 
    , 

      . , 
    ,    

,       
       .  

     ; 
      

 ,     
(        

 ),  -     
: 

  

CH3 CH
OH

O
C

NH2

3 12

– , - , 2-    
 

      , 
      ( -, -, -  . .)  

      
(  ).  ,  ,  -

 L- .  
 ,   : 

                  H2N– 2–  
                  3–CH(NH2) –COOH 

                   ( 3)2CH– (NH2) –COOH 
                  ( 3)2 – 2– (N 2) –  

              ( 3)( 2 5) – (N 2) –  
   – 2– (N 2) –  

 
      

   ( , )   
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  , :  

 
3 2 3 + N 3  3 NO2 3 + 2   

     2-  
 6 6 + N 3  C6H5N 2 + 2  

     
 

     , 
 ,  ,   –  
   .  

 (  )    
  .     

R–NH2,  RR'NH   RR'R"N    
  ,     R, R', R". 

,   –  C2H5NH2,   – 
 ( 3)2N ,   –  ( 2 5)3N.  

,   ,   ,    
      :  

 
3N 2 + 2           N 2× 2         3N 3

+  +   -  
                   

 
    :  

 
2 C6H5NH2     +     H2S 4    ( 6 5N 3)2S 4  

 ( )           
 

,   ,  ,  –  
   ( . ): 

 
CH3–NH2      +    C2H5Br       CH3–NH2

+–C2H5  Br– 
              

 
      
   : 

 
(C2H5)3N    +  C2H5I        [(C2H5)4N+] I–  
                 
 

  (     
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   )    
 ,  , -   

      -  
 .  

  ,      
 , ,  ;     

 2,4,6- :  
 

NH2
NH2

BrBr

Br

+ 3 HBr+ 3 Br2

H2O

 
 

:      
  ,     2   

 2 = 2 [ ],     , 
   :  

 
)  Zn   Zn2+ + 2e–  

3N 2  +  6 + + 6 e–
     3N 2   + 2 2  

                      
 

 : 
CH3NO2 + 3 Zn + 7 HCl = CH3NH3Cl + 3 ZnCl2 + 2 H2O 
 

)  . . : 
 
C6H5N 2  +  3 (NH4)2S    6 5N 2 + 2 2  + 3 S   + 6 NH3 

                  
 

       
        

   : 
 .  –     

.      , 
,     ,     

 : 
 
C2H5Br + NH3    C2H5NH2 + (C2H5)2NH + (C2H5)3N + (C2H5)4N+Br   + NH4Br ; 
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 .  –  ( . . , 
)   .   

  ,     N-
  ( ).      

    : 

CH2 Cl
+

C
N

C
K

O

O

C2H5OH

- KBr
CH2

C
N

C
O

O

CH2

C

NH3C
O

O

OH
OH

+
Cl

NaOH

- NaCl, H2O CH2 NH2

 
 

     , 
  ,  ,  

, , .  
   ,     

(      ;  , , 
 ).    , , , 2-

, ,  , . .  
    . 

 
 –  ,    

    –     
NH2;    .  

:  
  ( )           NH2CH2COOH 

2-   ( )   NH2CH(CH3)COOH 
    ,  . ,  

  (      ):  
 
NH2CH2COOH + NaOH  Na(NH2CH2C ) + 2   
              
 

   (    ):  
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NH2CH2COOH + 2 5   NH2CH2C(O)OC2H5 + 2   
                   
 

   ( )    
         

:  
 
NH2–CH2–COOH + HCl   [+NH3–CH2–COOH] Cl– 
                      
 

       
  .     

    (   ):  
 

-  H2N–CH2–
COO–    

  
( ) 

3N+– 2–
– 

  
 

  3N+– 2–
    

 
        - , 

   –   ,   
      .  

 –   ;   
,   , ,   

.        
 – ( )–NH– (     C–N).  

  , , N, ,   S,  .  
     (  ,  
  )   :   

 
NH2–CH2CO–NH–CH(CH3)–COOH + H2O  NH2–CH2–COOH + NH2–CH(CH3)–COOH 

                      
 

 67.      (  
).    ( . . 2)    

     2-3   
  (   ,   100  1 .  

NaOH,   0 ° ,    0,6  .  
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  !      ! ). 
 ,         

1-2   .       
 ,      : 

 

CH3 C
O

NH2

NaOBr
CH3NH2+CO2+NaBr

 
 

         
  . 
 

 68.   .     
     : 

 
CH3NH2 + HOH      [CH3NH3]+OH- 

 
 69.       [1].  

         
      2 .  H2SO4. 

       
.  

         
 . 

      – 
 . 

 
 70.  .    
  ,  10  2 .  NaOH  

.        
   .  

       
   . 

 
 71.  .   

.    1  .  5-
6   .     , 

    .   ,   
,        . 
        (4  × 

10 )   .  
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       .  
15-20        

          
    . 

        
   .     
       . 

 
 72.    .  

     ,  
  ( .  78),  2  0,5 .  

NaN 2.       
  (N2  2).      

 ( )    :  
 

O C
NH2

NH2 HO N O
HO N O

N2
O C

OH

OH

CO2+H2O

+ 2 + H2
O +

 
 

      
     (    

).  
       

  –     . 
 

 73.    .  
   .     1 

 .     . 
   ,    

 .      
  – ,        

    .  
       

      
   –    .  

      
   .  ,    5-6 

      2-3 .     
    .    
   .    
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        2  2 .  
NaOH.         

.  1  0,2 .  CuSO4.  -
      

(  ).    ,   
  ,    

.  
        

 

H2N C

O

NH2 H2N C

O

NH2+ H2N C

O

NH C

O

NH2 +    NH3

to

 
                                                                                 
 

    N 3    
 .    ,   
    (    urea - 

). 
  –        

.  
        2-3 
 2 .  ,     1  

0,2 .   .    
    . 

       
    : 

 

H2N
C

O

NH2

3
C

O

N

C
ON

C

O

N
H

H

H

+   3  NH3
to

C
HO

N

C
OHN

C

OH

N

 
 

    –    
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 74.    .  
.     2-3   , 

    2-3 .  3-4  40%-  
,     . 
    .   

  .     
    -  

. 
      

   ,    
    ,   

    : 
 

H2N C

O

NH2 H C

O

H+ H2N C

O

NH CH2 NH
to

2 C NH2

O

+ H2O
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