
1 

 

 

 
      

  –   
    

    

 «     

 . . » 

 

 

 

                                                                                                   . .  

 

 

 

 

 

  

 

    

  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

, 2019 

 

 



 2 

 

 54 

 24.2 

-51 

 

 . .  :    
   / . .  - : 

  –  , β019.- 47 . 
 

 

 

:    ,   , 
  «  ,     

»     

 

 :      
      19.03.03  

    

 

   ,   
    ,     

   .     
 .  

 

 

 

   «  , 
    » 

  –  

   , 

 № 1  β  β019 . 
 

 

     
 –  

     
 № β  10  β019 . 

 

 

 

 

 

 

 

  . ., β019 

   –     , β019 



 3 

 

 

     ……………….………. 
 

4 

 …………………………………………………….…. 
 

4 

 1.     ………………..….. 
 

10 

 β.     ………………. 
 

15 

 γ. ……………………………………………………………… 

 

20 

  4    …………………………………... 
 

26 

 5. ……………………………………………………. 
 

28 

 6.  ………………………………………………. 
 

32 

 7. …………………………………………………………… 

 

36 

 8.   …………………………………….. 
 

40 

 № 9.   ………………….. 
 

42 

 10.   ……………………………………………… 

 

42 

     …………………….. 
 

46 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 4 

 

 

      

1.     

    

          
.         

,  ,      
  . 

     , , 
 ,       

   . 
       

  ,      
. 

1.1.   

1.   

       ;  
      .  

       ;   
   .     

      .  
           

     .  
2.      

      ,   
           

   ;       
        .        

        .  
3.     

     ,    
  ,               

.  
      ,    

     .  
          

;            
  .  

  (   )       ;  
    (   ).         

       .  
             
 ,          

;           
     .              .  



 5 

           
  ;     

    ,         
  .  

4.     
    :  ,  

  ,      ,     
,          

  .  
5.      

            ,         
,   ,      , 

 ,        .  
           

    ;             
               

    .      
.  
                 

    ,          γ%-  
        .       

        .  
          , 

     , ,      
 .  

       .  
       

               
  .   ,     

 .        
     -   . 

         
  -        ,  ,   

  ,     . .   
  (  ) 

   

           
   : 

К  I  я   я я:  ,  ,  ,  , 
, , , ,  , , 

  ,  ,  ,    , 
,  ,    ,  ,  

, , , , , , 
  .  

К   II  я   я я:  ,  .  , 
, , , , β- -2- , , 



 6 

,  ,  ,    ,  , 
,  ,  ,  ,  β- , 

,  ,  ,  ,  , 
,  ,  ,  ,  , 

,  ,  ,  ,  ,  , 
  .  

К  III  я   я я:  ,  ,  ,  , 
,  ,  ,  ,    ,  ,  N,N-

,  ,  N,N- ,  
 , , , , , 

 , ,  ,  ,  ,  ,  
,   ,  , ,   .  

  ,          61°      
      66°                  

 ,     ( ).  
    

        :  
1.       
β.               (  

  );   
γ.            

      (    
  ,             

 );   
4.          

         
      ;           

 .  
5.      .   

    ,    .  
6.          .  
7.        ,     ,   
   ,  .   

    ,      
      ,         

   .  
                , 

        .     
             

,        .        , 
    I  ,          ,  

               
  ,      .  

       

  (   0,97  / γ,      97,7° ).   
          



 7 

  .             
    .    ,  
  .   

   : 
1.           М     

 ;  

β.           
         ;  

γ.             -     , 
          ,    

          
;  

4.        ,   
 ,         .  

                  ,  
   -   .   

                
   .   

5.        
 (       )     

        ;  
6.       ,      ,  

      .  
   ,      

 -  -     Н=γ,10β / γ,  
 , ,    .,  -  , 

  .  
             

   .       
 ( ,     ).  ,   

 ,     .   
1.          

               
         .  

β.        ,   
         .  

3. ,      ,            . 

      ,         ,  
           
    .      , 

  ,   .   
            

 ,    .  
      ,       

         ,      
 ,  ,    .  



 8 

   ,         
 ,      .          

  ,   ,     
    ,      .    

  ,    .   
       ,  

  .  
  .    -    

(3-5%  ).  ,    5%-    

    .    -  
 (   ), ,  .  
          , 

          , 
  ,    ,  

       .   
     ( , ) 

1.   ( ,   )   
(   - , , ,   

 ,   -  ,     
 ,    ),   , 

 .       .   
β.                 

   β-     .   
γ.               .  
4.            

   , . .     
 .     ,    
    ,        

.           
  ;      .   

5.          .   
6.       .  

  ,         
.   

8.          
   .   

9.      ,     
.   

10.        
.   

        

 

1.          
     ;     .   

β.         ,    
.   



 9 

γ.      .   
4.          

      .   
5.         , 

     .   
6. ,       ,  , 

    ,     
         .   

7.    ,   , 
       .   

      

 

1.               
  ,    : ) 

       
,       
  ; )         

  .  
      ,   

   ,    ( )      
,  .   

β.                 
.            , 

  ,  ,  ,  ,      , 
                 

          .     
,           

 .   
     ,   , 

                
 ,    ,          

   .  
 Щ     

        . 
      : 

1.       ,    
    . 

2.           
,      (    ), 
   (    ),    . 

3.          
    ,  
      .    

   . 
4.        ,  

 ,     . 



 10 

 

 

  

 

 1.      

 

 
: 

    
    . 

 

 

: 

     . 
     .  

      
    

    
. 

 

 №1.      . 
  ,     ,  

        (  
    ).      1 . 

          
  ,  .   

     .     
 .       

  1         
, ,     . 

       . 
____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

____________________________________________________________________ 

 

 №2.     . 
      1     ,  

    4    . 
   Al2O3   .   

   ,     
           
  .     .  

 ,       
   β    (  ). , 

  ,        
.        , 

        10  0,1  
  ,  4  β    

 .     ,    



 11 

    .   
   .    .    

     ,    
.  

   ,     . 
____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

__________________________________________________ 

 

 №3.       
 

      ,    
 ,    .  

    .   β, γ, 4. 
___________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

 №4.   

     .    , 
    ,      . 

___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

 № 5.      

: 1%-   KMnO4,     

   1     ,  
         . 

    ,   
   (IV)  .     

 (  ,    .),   
     (IV). 

        2   
.   . 

___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

 № 6.     

   1       . 
    .  



 12 

___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 № 7.    

:       (I) 
    1   , 1-2  . 

    10  ,  ,     
 . 

      
   (I)         

.  -  . 
        

,         . 
  . 

___________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

 8.    

: 1%-   AgNO3, 5%-   , . CI  
HNO3 . 

   β   gNO3     
         

  . 
      .  
-     (    !) 

  . 
      .   
  ( 1/4   ). 

  . 
____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

В   я я я   

1.         
, ,        : 

) 2,2- ; 
) β,γ,4,5- ; 
) 3- -3- ; 
)β,5- -4- . 

2.         
 ( )  : 



 13 

) ; 
) ; 
) - - . 

3.        
: 

 

4.       . 
  . 

) β- - ; 
) 1,γ- -5- ; 
) 4,4- ; 
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) β-   ; 
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) 1- -2-   β- . 
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) -2; 

) γ,γ- ; 
) γ- -1 
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    ? 
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1.      : 
) 1,γ,5- ; 
) 1- -4- ; 
) β,4- -1,3- ; 
) ; 
) β,β,4- -3- ; 
 ) β,4- -3- . 
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) -2. 
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) ; 
) ; 
) ? 
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- ,    : 

)   ; 
) γ- -1-   2- . 
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 (  ) : 

) ; 
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) ; 
) . 
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: 
) 1,3- ; 
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. 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________
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   .     
  .    γ  . 
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      .  
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 №3.      (II). 
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 .        .  
      

  .       
 (  ).      

   .    γ   
 .  -  . 
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__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 
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        0.5    ( , 
  !),    – 0.5   .  
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     ,    (  
!),       –   

 .  
       :  
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______________________________________________________________________  

)   –   ИИИИИИИИИИИИИИИИИИИИ  
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  №5.           .( !) 
 ,      ,        ,  

   ,  5      .      
        5       ,  
   .    1-1.5   . 
              , 
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       : 

 

 № 6.   . 
   1     1  .  .  

    ( !).       
 ,   .     ,  

     5-10  .      
  . 

   . 
____________________________________________________________________

__________________________________________________________________ 

       ,   
 ,         

 .        
   

?ИИИИИИИИИИИИИИИИИИИИИИИИИ___________________________  

          .  
__________________________________________________________________   

                
 ё .ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ______  

 

 

 № 7.     
            1      

  (II)          
.      β-γ        

    (II) (  ).   
           ё  .    

   
?ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ  

       
  .              

?ИИИИИИИИИИИИИ     
?ИИИИ___________  

__________________________________________________________________  

  

 № 8.         
     β.5       β.5   

(  ); 1-1,5         
            .       

. ИИИИИИИИИИ_ИИИИИИИ ? ИИИИИИ______________________________  

__________________________________________________________________  
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      β     (  
 ),       

  .           .  
  (  )       

          .      ?   
    .   .ИИИ_____  

__________________________________________________________________ 

__________________________________________________________________ 

 

 

 

 

   

 

 №1.      (II). 

   10  0,β     10   
  ,    ,     

.     1   ,  - 

  ,  - 1  .  . 
,        -  

       ,   
   .      

    .  
____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

 № 2.     
    ( )  5-7       

          ( ,  )  .   
        ( )  .  

   ,   ИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИИ  
  

 № 3.        
     ( )     

       .  
                

        (         ).  
      .    

  ,     ,     
.           

    .ИИИИИИ________________  

__________________________________________________________________  

  

 № 4.    
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, ,   .  

         .  
      .    ,  
   ,        .  

____________________________________________________________________

_____________________________________________________________________ 

  

 № 5.   

      ,      
    ,              

       . 
        .  

      ,   ,    
,              

  ,    .      
    ИИИИИИИИИИИИИИИИИИИИИИИИИ  

__________________________________________________________________  

          1    
   .        . 

 ,      -     ; 
             

.  
 ____________________________________________________________________ 

____________________________________________________________________ 

 9.      
      1-β            

    .     .     
 ,    .   

    .      
.    ИИИИИИИИИИИИИИИИИИИИИИИ  

 __________________________________________________________________  

  

В   я я я  : 
1.      : 
) ; 
) ; 
) 4,4- -2; 

) 2- - - -2; 

) β,4- -4; 

) 4- - - -1. 

2.    , ,    
5 11       . 
3.          6 1 ?  

  ? 

4.          
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   : 
) 1- ; 
) 2- -2- ; 
) 1, - . 

5.         
   : 

) ; 
) -1; 

) 2- -1; 

) -2. 

6.        : 
) ; 
) -1; 

) -1. 

7.       5 11 r,   
   ,        - 

- . 
8.           
           ? 

9.  ,     : 
) -1; 

) - ; 
) -2    ? 

10.       . 
           

(II) : 

) ; 
) ; 
) -2; 

) -1,2, ? 

11.        ? 
  : 

) -1; 

) -2; 

) 2- -1    ( ). 
12.       (   ) 

 ? 

   ? 

1γ.     HBr  l5 : 
) β,β,4- - ; 
) ; 
) -2; 

) -2,3? 

14.        ? 
     : 

) -1; 
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) -2; 

) - -2. 

 

 

 

 

 

 

 

 

 

 

 

  4     

 

 : 
 

     
 

      ,  
    ( )    

 ( ). 
   –, –   (    

). –     . 
 

 №1.    . 
    5  ,  10  .   

.   -  .   
.     :  - 

   ,  -    .   
   .  

      70- 800 .  
 .      .  

       ,   
  ,   680         

 (      ). 

       . 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

 №2.    . 
    γ         
0,1    .     - 

 . 
           

    C6H5FeCl2 , , 
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  C6H5Fe2+.       
. 

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

 №3.    . 
  4     (   №2)    β  
β     .     

  ,    . 
      . 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

 №4.   . 
     ,    

,   β    .   
    . 

   . 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 №5.  . 
    γ        

  (   №6).    
      . 

    . 
____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________  

 

В   я я я  : 
1.     : ; 1,β,4-

; β- ;  ; 
2.       ?    

    : 6 6 2; 6 6 ; 7 8 ; 7 8 2; 10 ; 
6 12 ; 7 14 .        

? 

3.      . 
4.        β,4,6- . 
5.     .    
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.  ,     
   . 

6.          
     ,     

  . 
7.            

? 

8.     А     
   В.       
    .    

  А    ,      А  
 .   А, В,     

. 
9.    ,   : 
)      ; 
) -    ; 
)  - ; 
)    . 

10.         
 ?   ? 

 

 5.  

 

 
: 

     
      

. 
  

 

: 

     . 
      

  . 
   

 №1.    - .  
     8-10   .    
  1   ,  - 1  .  

      - 

 .        
. 
:  ,    ( , 

)    . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 №2.  «  ». 



 29 

   ,  10%-   ё     
   ,      

      10%-   ё .  
    ,     (1-2 

).      ,   -  
 .        (70-800 ).  

      ё  
 .     ё . 

   . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

 №3.     . 
      γ   .    γ  

 ,  -    .    
  .        

       (I).    
    .     
  . 

         
 .         

   .      , 
      ,   

    (I)  ,    
  (CЮ2O). 

   . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 №4.     . 
          

,  1       . 
       

 .        
,      ё  

. 

                                O                                 OH  O 

                                                                        
CH3 – C+ = O- + :S – O- Na+  CH3– C –  S – O- – Na+ 
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           CH3              OH                              CH3 O 

 

      .   
  .  

              OH   O 

                      
     CH3– C –  S – O- – Na+ + HCl     CH3 – C = O  +  NaCl  +  H2O + SO2 

                                                                                       
            CH3  O                                                CH3   

 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

 №5.    . 
    γ        5  

β    .  .   
     .   

  -      
. 

  : 
 I2 + 2 NaOH  NaOI + NaI + H2O 

 

CH3 – C = O  + 3 NaOI  CH3 – C = O + 3 NaOH 

                                                       
           CH3                                    CI3 

 

CH3 – C = O + NaO H  CH3 – C = O + CHI3 

                                                                                                 
          CI3                                      ONa 

  

         . 
____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

В   я я я   

1.     :  ; 
 ;  , 2- ; -2-

; γ,γ- ; ; β,4- -3; 2- -3; 

-5- -1;  ;   ; 
; - - ; -2,3. 

2.     : 
) -2; 

) -1; 
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) -2; 

) . 
3.      γ-   

: 
)  ; 
)  ; 
)    . 

4.    ,     : 
) -1; 

) γ- - -1; 

) γ,γ- -1. 

5.       
 : 

) 1,1- -2- ; 
) γ,γ- -2- . 

6.          
: 

 

7.      : 
) -1; 

) -2; 

) β- - -3? 

8.      : 
) ; 
) -2 

   ? 

9.        
     ? 

10.        ,   
? 

11.  -        
  : 

)  ; 
)   ; 
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)  ; 
) ; 
)   . 

12.         : 
)   ; 
)     (   )   

; 
)        ; 
)   . 

13.    .      
: 

)  ; 
)  ; 
) ; 
) . 

 

 

 6.   

 

 
: 

     
    . 

  

 

: 

    
  .  ,   

      
      

      , 
  -     

 ,    , 
  ,  ё   ё.  

 

 №1.     . 
          

     5  .    , 
 .        

,    .  
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

 №2.    . 
1.      1  0,1    .  

   1   ,  - 1  
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   - 1  .     
     . 

____________________________________________________________________

______________________________________________________________________

_______________________________________________________________ 

2.    β       
  ( ).      . 
     . 

____________________________________________________________________

__________________________________________________________________ 

3.    β-γ  0,1       
   .      

.      .     
   

        . 
 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__ 

 

 №3.         
  .  

    γ   , γ  .  
     .    . 
         (   

 ). 
         

ё   . 
    . 
 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__ 

 

 №4.     . 
       β-γ   , β 
 β      1-β     .  

       .  
  (   KMnO4,  

 ).        
 . 

   .    
___________________________________________________________________ 
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____________________________________________________________________

__________________________________________________________________ 

 №5.   . 
       β     . 

     β    ,     
   β  .  .     10 

    (70-750 ).   

      ё ,     
 .        10  
   .      

.   : -    -  
 ,        

.  
   . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__ 

    

 №6.       . 
     1  .   

  .    . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__ 

 №7.       
. 

    β   , 1  0,1   
     .   . 

     (  )   . 
       . 

       . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__ 

 

 №8.      .  
    γ    ,  γ 
 β          .  

,       , 
   ,   . 

   . 
____________________________________________________________________

__________________________________________________________________ 
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____________________________________________________________________

__ 

 

 -       . 
ё  -    ,    

.  

    γ      - 

  .    ,   , 
   ,       

 : 
                                                                 Br 

                                                                                                  
H – C – (CH2)7 - COOH                          H – C - (CH2)7 - COOH 

                                      + Br2                    
H – C – (CH2)7 – CH3                                            H – C – (CH2)7 – CH3 

                                                                         
                                                                        Br 

                                                        

      ( - )                                                                     

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

В   я я я  : 
 

1.    : β- ; β,γ- ; 
; ; ; ; 

.       
,     . 

2.        6 12 2. 

3.   ,    : 
) γ- ; 
) ; 
) . 

4.       : 
)  ; 
) ; 
) ; 
) . 

5.       . 
        

 . 
6.          

: , , , , . 
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,         . 
7.     : 
)    Na2CO3; 

) β,γ-    . 
)    ; 
) β-     ; 
)    ; 
)   β,γ-    NaOH. 

8.     ,   : 
) ; 
)   β,γ-  ; 
) . 

9.        : 
) ; 
) ; 
) ; 
)  . 

 

 7.  

 

 
: 

     
,   -  

,      
  . 

 

 

: 

     
   , 

       . 
 

 

 

 №1.         
      ё  (  
).  

)     . 
    0,5  0,5%-     0,5  β   

 .     1-β  0,β    
  (II),   .   

   ,  ,  
   -   ,   

 .  
    .       

  ,  . 
____________________________________________________________________

__________________________________________________________________ 
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____________________________________________________________________

__________________________________________________________________ 

 

)  . 
     1  . ,   

        .   
,         ё   

 .   ё  (CuOH),   
 (Cu2O) . 

  : 
 2 Cu(OH)2     [O] + 2CuOH + H2O 

                                                 ё  

 2 CuOH     Cu2O + H2O  

                                     

   ё    . 
        

   ,       
    ,     

      . 
 :    CuSO4   

Cu(OH)2,      uO ё  . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 №2.    . 
    0,5  0,5%-     0,5   

.          . 
           (Cu2O) 

 . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 №3.       

(  «  »). 
      0,5  0,β   

   1  β    .     
β         .  

   0,5  0,5%-      
  ,   60-800 .      
     .    

 . 
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____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 

 №4.     (  ). 
   .    0,5  ,     
       0,5   .  

       .     
  ,   ,  

.   ё  . 
    .    .  

       
 ,    .    

   , 
                                               –  

                                                       
                            –                      –   –   
                                                                   
                                                           

    ,   . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 

 

 №5.    . 
     0,5  1%-   ,    

  .     0,5   .  
       .  , 

 ,       ё 
   .      
   ( ?). 

   . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 



 39 

 №6.      . 
    5  1 %-   , 6  β  

    5- 6  .     
1  0,β   CuSO4.      - 

 . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

  

 

 №7.   . 
  7    0,5   ,   

 . 
     10   ,  5 
 β         . 

         . 
  γ0    1       

   .     
     .  

        
       . 
  -  -     

.     -   
,      -   . 

,        .  
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

___________________________________________________________________ 

 

)           
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? 

)     ,   ? 

)     . 
       ? 

)    (D  L)   ? 

2.      D-   D- . 
3.    ?      

D- . 
4.        ,   

? 

 

 

5.      ?    
    ,   . 

  . 
6.            

  . 
7.   ?    ?  

  D-   L- . 
8.  : 
)  ®  ®  ®  ; 
)  ®  ®  ®  . 

11   : 
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) ; 
) . 

      ? 

 

 8    

 

 
: 

   . 
 

 

 № 1.    . 
   β,0-3,0   .     0,50  

40,0 %-    .     10,0-15,0  
 .     

,         .  
   . 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 

 № 2.  (  ) . 
   1,0-2,0        1,0-2,0  96,0 %-

   .       10,0-15,0  
 .     

,         .  
   . 

____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 № 3  . 
   β,0-3,0        1,0-2,0  

  ,   1,0-2,0     (II). 

     .    
           

. 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

 № 4.  . 
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   β,0-3,0        0,50  
  .      

.      . 
____________________________________________________________________

__________________________________________________________________ 

____________________________________________________________________

__________________________________________________________________ 

 

         
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 № 9.    

 

       : 
1.  ; 
2.   Na2CO3; 

3.   NaOH; 

4.   SO4; 

5.    . 
      : 

,  , , .    
    .   

 . 
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________ 

 

 

 10.   
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:  :    
;      

   . 
 

 

: 
        

.       
,       

 .   
   .  

    .  
 

  (2 ) 
 

 №1.    

      
   .     

     , 
 

 

 
       (   ) 

 

 
   

 

 
 (  )        

    : 
 

 
     : 1000-β000 . . . 

  , ;     
   . 
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    (  )     
    ( ): 

 

 
 

    ,    . 
       ,  

( ,  ).  ,     
  .       41γ°    

     .    
     .     

           
 .     : 

 
)  ч  ч  .  

   10     8  40%-   
.        .  γ 

    5      
    . 

      .    
             
   .    . 

     :    )  ; )  
. 

)  ч   .  

   10     10   
.        β  

           
30-γ5 . 

       (   ,  - 

),        .        
.                
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 .      . 
         

. 
      . 

        - 

  ?      ? 
    : )  ; )  

?       .  
______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

 №2.    

 

        
       : 

1. 6 5NH2 + CH2O → H2O + C6H5 – N = CH2 

2.  

 
 

       , 
     C6H5 – N = CH2.  

        ,   
      

 ,   : 

 
 

   10    10  40%-   
.    ,  ,  

  .      ( ). 
    5        

  .       .  
   . 

          
 :          

 ? 

______________________________________________________________________

______________________________________________________________________
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______________________________________________________________________

______________________________________________________________________

______________________________________________________________________ 

 

 №3.   

 -   ( ) -   
     ( )  

  (   6 5— — — — — 6 5)  
    : 

 
 57γ       

 . 
      ,   
     ,   -

.   -      -

,    . 
     ,  ,  

.      .  
     - . 

         
    .   , 

        . 
        

  .    
    .   

       .  
 ,   . 
____________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

_______________________________________________________________ 

 

 

      

 

  (   ) 

 

1.        
, ,        : 

) β,β – ; ) β,γ,4,5 – ; ) γ –  – 3 – 

; ) β,γ –  – 4 – . 
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2.        
  : ) 4- ; ) γ- ; ) 

2,2,3- ; ) β,5- -3- ; ) β,β,4- -3-

; ) γ- -4- . 
3.    (  )    : ) β-

; ) ; ) γ- -3- ? 

4.        
 ( )  : ) ; ) 

; ) - .- . 
5.      : ) β- -3-

; ) 1,γ- -5- ; ) 4,4- ; ) 6- -

2,6- . 
6.        

  : ) ; ) ; 
) ; ) ; ) - .- -

. ; ) ; ) - .- ; 
) - .- . 

7.    .     
 :  

3  

3  –  – 

3 

3  

 

            2 

 

  5 2         

3 

 

3 

 ׀ 
2 

           
׀    

2 

׀     

3 

3           
3 

3        
3 

 

 

3            
3 

            

3            
 

8.    8 18       
3  - 2 - 2 –  – ( 3)3,   3  –    

,    -  ?      
   . 

9.     ,  
     . 

10.  6 14     (Zn/HCl)    
 ( 6 13 l)       ( 6 12).  

 ? 

11.       β,4- . 
12.         β-

.   . 
13. 2-   ,   

  .       
  ? 
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14.  5 12   .   
. 

15.       β5    
? 

16.     : ) .- ;  ) β-

; ) γ- ; ) ; ) β,β- ; ) 
. 

17.   : ) β- ; ) β,γ-

; ) β,5- . 
18. 3 Na   .     

   ,     β- -3,3-

.       . 
19.   ,      β,β,γ,γ-

. 
20.      80%   

β0% .      15. 
21.    ,  ,    

 1γ,8    β6,4     16,β  .  
    βγ. 

22.    ,    4,γ   
 1γ,β  2.      43. 

23.    ,  77,4% , 7,5%   
15,1% N,        γ,β1. 

24.    ,   : ) 
5β,1% , 1γ,1% , γ4,8% ; ) β0% , 6,67% , β6,67% , 46,66% N; ) 54,5% , 
9,15% , γ6,γβ% . 

25.    γ,1     4,4  2  β,7  2 . 
   6β,    ?   

 

 

 

  ( ,   ) 

 

26.          
 : ) .- ; ) .-

; ) .- - .- ; ) 
; ) . 

27.          
 : ) γ- -β; ) β,β,5- -3; ) 

2,3,4- -2; ) β,β,γ,4- -γ; ) γ- -β; ) 
2,5- -γ; )γ,γ- -1; ) β,β,5- -3. 

28.      , 
 5          

. 



 49 

29.  π-  σ-     : ) -1; ) 
; ) γ,γ- -1; ) -β; ) γ,γ- -1; )β,β,5,5- 

-3? 

30.    (  )     : ) 
2,7- -γ; ) -1; ) γ- -1,5;    ) γ,γ- -

1? 

31.     -β  -1. 

32.    ,    
: ) -β  -1; ) -β,4   ; ) 

-1,5  ; ) β- -β  β- ; ) γ,4 – 

-γ  β- -3,4- ; )   γ- -

1.  

33.       .   
 : ) -1; ) β- -β; ) β,γ-  

-2? 

34.   : 

2- -2-   + ( . - )      + l          +Na        C. 

  , , . 
35.        , 

   4 8? 

36.   ,    : ) γ,γ-

-1; ) γ- -1; ) -2 -,  ,   
   ? 

37.   : )  -γ; ) .-
  N; )  .- ;   )   

 (  . ); )   2   . HgSO4 ( . ). 
38.     5 10,    

  β- ,      2 2  
   (  )   β,7-

. 
39.      5 8,  

       ,  
      ,      
. 

40.     ? 

41.         1     
  : 

3         2             2 2 + 2  ДHgSO4]   X. 

42.   -1     ,  5   
  8  ? 

43.       : 
                                                                                                                                 

CH3-CO-CH3 

         3- 2- 2 l  3- = 2  3- Br-CH2Br  CH3-C≡CH ? 

                                                                                                                                 

CH3-CHBr-CH3 
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44.         
-2,3? 

45.     5 8,      
,    ? 

46.    β,8   ,  
  140,  448   (  ).  

    ?  
 

   

 

47.     : ) β- -1-

; ) β,β- ; ) 1,β- ; ) γ- -2- ; ) 
3- -2,5- ; ) β,γ,γ- -2- ; ) γ,γ- -2,2-

-4; ) 1- -2- -1,γ; ) 1- -2- -3-

-1; ) γ- -2,3- -5; ) γ- -3- -1,4; 

) γ- -1. 

48.     γ,γ- . 
    . 

49.        β,β-   β,β-

-3-    . 
50.         

 : 
) 4,4- -1  β,γ- -4,4- ; 
) 1- -3,4-   1,β- -3,4- ; 
) 1,1-   β,β- . 

51.       : 
) -2,4; ) β- -1,3? 

52.          : )2-

; ) 1,β- ; ) 1,γ- ; ) β- -2? 

53.       : ) 2 5 r; ) 2 4 r2; 

) 3- l= 2; ) 2 l- = 2? 

54.       4    10  β0%-

   : ) -1; ) -4; ) ? 

55.         
   ? 

56.  : 
) 2 2 2 2 4 2 5 l; 

        ) 2 5 2 4 2 6 2 5 r. 

57.       βγ7. 
    : 89,9%   10,1% . 

   . 
58.         

   : )  ;       )  (  
); )  ; ) ; )  ; ) 
  . 
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59.     : ) 
; ) ; ) 4,4- -β; ) 

2- -3- -β; ) β,4- -4; ) 4- -3- -1. 

60.        
  : ) -β; ) β- -β; ) β-

-3; ) γ- -γ; ) β,γ- -β; )β,β,4-

-3. 

61.        
  : ) ; ) .-  ; 

) ; ) - .- ; ) 
; ) . 

62.      :  (β,6- -1-

-8),  (β,6- -2- -8),  (β,6- -2,7- -

6),  (β,6- -2,6- -8).    . 
63.       5 11   

      . 
64.         

   : ) 1- ; ) β- -2-

; ) 1,3- ; ) 1- -2,3- ; ) β- -3-

; ) β,γ- . 
65.    : ) ; ) ; ) β,β-

-3-,       ,  
 – ? 

66.       : ) ; ) 
; ) ; )  ; )  . 

67.       ?  
    . 

68.         
 ? 

                  2 5                                      l2 – CCl3 

 ׀                                            ׀                   
2 5 –  –    l3 – CCl2 – C – OH 

 ׀                                            ׀                   
                   2 5                                     l2 – CCl3 

          . 
69.        

   : ) -1; ) -β; ) β- 

-1. 

70.   -β  .  n 4 (  
).     .   
   . 

71.   ,   : 
) 2 4 2 5Cl 2 5 2 4 2 4( )2 2 4 l2 2 4; 

) 2 5   2 4  2 4 l2 2 2 3  
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5 2- - 2 5; 

) 4 2 2 2 4 2 r-CH2Br 2 - 2 . 
72.      5 11 r,   

   ,        – 

. 
73.     r  l5 : ) β,β,4- -γ; ) 

; ) -β; ) -2,3? 

74.   74       
 16,8  .    ,  

   75%   .  
     . 

75.   (  . .)  .   β,5   
  βγ   ? 

76.     : ) -1; ) -β; ) 
2,3- -2? 

77.    : ) PBr5; )NaOH( . - ); )Br2 (1 

); ) AgOH (β ). 
78.        : 4-

-1; 3- -2; 2- -2. 

79.   : )     
; )  -β  β- - -β; ) -β  

; )     (II); ) -β   
; ) .-    . 

80.     : )   
; ) 1,β-   -β; )   

 ; ) -1,β  -1;    ) β,γ-   
-2. 

81.       1β   
      6,γ .  

  75%.     . 
82.         

.    ,    
   ? 

83.       : .- , 1-

  .        
 ?    . 

 

  

 

84.     : )  
; )  ; )  ; ) β-

; ) -2- ; ) γ,γ- ; ) ; ) β,4-

-γ; ) β- -γ; ) -5- -β; )  
; )  ; ) ; ) -

.- . 
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85.         
: )  ; ) ; 

)  ; )  ; ) 
; ) ; ) - .- ; ) -

.- .  
86.         

  5 10 . 
87.   ,     : ) 

-1; ) γ- -1; ) γ,γ- -1? 

88.       -β  -1? 

89.       
: 

) 2 4 2      u     Ag2O   B  PCl5     3 Na  ;  

) 3 l  KCN  A  H2O           t0       2     . 

90.        
 . 

91.          
 : )  ; )  ; 

) . 
92.     3 6 ,  ,   

    ,     
 (II)   -  .  

  . 
93.     6 12 ,  ,   

  ,     ,   
 . 

94.    5 12      5 10 ,   
  –     .  

  .     5 11 Na.  
     . 

95.       : ) 
 ; ) . 

96.   : ) -β   ; ) γ-

   ; )    (1:β,  . 
l); ) -β   ;   )   

 -β     ; ) -2 

 ; ) β-    .   
97.       ? 

98.          
 : )  ; ) β-  

; ) ? 

99.     -β, -γ   
.        ?  

100.   ,     
,      . 
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101.     : ) β- 

; ) β,γ- ; ) ; ) ;  ) 
; ) ; ) . 

102.       6 12 2. 

103.      7 14 2,  
   )   ; )   .    

 . 
104.       , 

    : ) 1- ; ) 1- -2-

; ) .- .   . 
105.      : ) 

  ; )  ; )  ; 
)   ; )   ; )   

 . 
106.  ,    : ) γ- 

-1; ) γ- -β; ) β- ; ) β- ; 
) . 

107.       , , , : 
) ( 3)2 = 2  2  ДHgSO4]  A   PCl5       KCN   B  H2O  ; 

) 2= 2  [OЖ        ДOЖ       ДOЖ       βPCl5   . 
108.          

  : )  ; ) 
 ; ) 1- -2- ; ) β-

? 

109.        
(  )     4 8?   

 . 
110.       : ) 

 ,  , α-  , -

 ; )  ,  
,  ,  ,  ; ) α-

 , -  , α-  
, α- - -  . 

111.      ?  
 ,      . 

112.      . 
113.    :  
) 3 – = 2  ( 3)2 - ; 
) 3- 2- = 2  3 2 ; 
) ( 3)2- = 2  ( 3)3 - . 

114.   : )   ; 
)      ; )  

   ; )   ; ) 
    (1:β); )    ; ) 
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   ;        )    
 . 

115.    ,   
: ) ; )   β,γ-  ; 

)    1,β- . 
116.      ?   

        . 
 

 

 

117.     : ) - 

; ) , - - α- ; ) - -α- 

; ) - - - - α- ; ) α- - - 

; ) α- - - . 
118.        

  : ) ; ) γ- ; )α- ; 
) 4- -2- . 

119.     : ) α- 

; ) α- ; ) α- ; ) α- 

- - ; ) α- . 
120.        : ) 

α- ; ) β- -3,3- ; ) β- -2- . 
121.     α-, -, -  ? 

122.        
 : ) α-  ; ) -  

; ) α-  ; ) -  . 
123.   , α- , - 

 .       
 : )   ; )  ; ) 

 ; )   (  . l). 

124.      0,5  ,  , 
 46,β 3 .      
 . 

125.     3 7 2N,  
 ,      ,  

  5 11 2N,    – 6 10 2N2. 

 

 

 

126.         
 : 

 

 ׀
      =  

 ׀
   –  – 

 

 ׀
      =  

 ׀
   –  – 

 

 ׀
      =  

 ׀
   –  – 

         

2  

 ׀
     =  

 ׀
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 ׀
   –  – 

 

 ׀
        

2  

 

 

 

 

 

 

 ׀
   –  – 

 

 ׀
   –  – 

 

 ׀
        

2  

 

 ׀
   –  – 

 

 ׀
        

–  –  

 ׀
   –  – 

 

 ׀
        

2  

   –  – 

 

 ׀
    –  
–  

 ׀
         

2  

 

  

 

)           
? 

)     ,   – ? 

)     .  
      ? 

)    (D-  L-)   ? 

127.     D- . 
128.     ?    

    D- , D-   D- 

.      . 
129.      

,  : )   D- ; )   
D- ; )   D- . 

130.    ,     
  . 

131.   ?    D- 

  L- . 
132.   : 
)       ; 
)       ; 

133.    : )    ; 
)   . ; )   ;     )   

  (II); )    ; )   
  . l; )     .  

134.      D-    
? 

135.   ,     ,           L-

. 
 

     

 



 57 

136.     : ) 1,γ,5-

; ) .- ; ) 1- -4- .- ; ) β,4- - 1,3-

; ) . 
137.       , 

  9 12,   . 
138.  δ-    : ) ; ) ?  
139.      : 

) ; ) 1,2- ? 

140.      : ) ; ) 
-1; ) -2? 

141.    : ) .- ;   ) 
.-  ( )? 

142.      
 - ,    : )   
; ) .-   1- ; ) γ- -1-   β-

. 
143.      8 10,    

  .-  ? 

144. ,     : ) ; 
) ; ) .- ; )  ; ) ; ) .-

? 

145.       10 14,    
      ? 

146.      . .  
   .      

 . 
147.   : 
)        γ-  ; 
)     1,4-   .-  . 

148.  ,      1,γ,5 –
? 

149.        6 3 r3,  
      ? 

150.      : 
)  +  ( , AlCl3); 

)   +  ( , AlCl3); 

)  +  ( - , )? 

151.          
  : ) 1- -3- ; ) .- 

; ) .- ? 

152.      :  ) 
.- ; ) .- ; ) .- ; ) .- 

; ) .- ? 

153.          
 : ) ; ) .- ; ) ;  ) .- ; 

) .- .     . 
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154.         
 SE      ,  

, .- , .- . 
155.     1- -3-

? 

156.         
 SE      , , 

, , .- . 
157.         

 SE      , .- , .-

, .- , .- . 
158.    .- - .-     

. 
159.    .-    . 
160.    .-   . 
161.    .-   . 
162.    4- -3-   

. 
163.        

. 
164.    4- -1,2-   . 
165.      9 12,  

    ,     
. FeCl3 –   .  

166.      8 9NO2, 

    .-  . 
167.      10 6NO2Br, 

    γ- -6-  . 
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