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3.2  
3.3  
3.4  
3.5  
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.  

 ( , , , , -
). 

 
: 

 

 
 

: 
 

 
 



 13 

: 
 H OOH 
 2 
… – 2 –  – … … – 2 –  – …  . 
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 R      R  R     R 
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 R     R 
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1 2 3 4 
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2.  
 AgNO3,  1…2  HNO3  1 . 

H2SO4. .  
.  

, -
: AgCl  

-
 HNO3, AgBr .  

 
1.  (4 ) -

, ,  2-5  
 CaCl2; -

 CaF2.  
2.  2 -

, . -
.  

 
. 

 
, , -

 ( )  Na2S (K2S).  
: 

1. -
)  PbS.  

2. -
-

. 
 

-
. 

1.  ~20  HNO3,  = 1,40,  
30  34%  NH4NO3, . -

 120  3% -
, -

.  
: 

 
H3PO4 + 21HNO3 + 12 (NH4)MoO4  (NH4)3[PO4 12MoO3]  + 21NH4NO3 + 12H2O. 

 
2.  NH4Cl  NH4OH -

: 
 

H3PO4 + MgCl2  MgHPO4  + 2HCl;   MgHPO4 + NH4OH  MgNH4PO4  + H2O. 
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-

, , ,  
. 

 
(~0,1 )  ( )  

.  NaCN 
(KCN), .  

: 
 

2NaCN + FeSO4 = Fe(CN)2 + Na2SO4; 
Fe(CN)2 + 4NaCN = Na4[Fe(CN)6]; 

3Na4[Fe(CN)6] + 2Fe2(SO4)3 = Fe4[Fe(CN)6]3 + 6 Na2SO4. 
 

 
5.2  

 
.  

, -
, ,  

. 
 

.  
-
-

. , -
-

, , -
, ,  

, ). -
-

, -
. 

 
, . 

 –  
 –  

 –  
 –  

 – -
 

 –  
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,  
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, , -
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.  
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. , 

 2900 -1  HCH 
 1450  1200 -1,   

 1200 -1;  
, ,  

.  (3650 -1, 3400  3300 -1). 
-

 ( , , , ),  
,  
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. 5.1 – . -
,  0,025  
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. 5.2 – . -
,  0,5  

 
 

(0,025…0,5 )  ( . 5.1, 5.2). 2  
 3,4; 6,8; 7,4; 14 .  
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. 5.3 – .  
 

 ( . 5.3)  
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 2  2 CH2  CHCl C-C CH2 C-Cl 

 
,  3,4 7,0 7,5; 8,0 9,1 10,3 14,5 

 



 29 

 14,5 ,  
l,  
. ,  – -

. 
,  

.  
 ( . 5.4). 
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,  
. -

, ,  
. .  

 1  94/62/ :  
1.  

, , -
  , -

, ,  
, -

. 
2.  

, . 
, , -

.  
,  5  

,  
50  65% .  25  45% -

 –  15%  
.  

 10 -
. 

, -
, , -

.  
, , -

, . -
 – , , . 

,  94/62/ , -
: 

–  1  19 – ; 
– 20  39 – ; 
–  40  49 – ; 
–  50  59 – ; 
–  60  69 – ; 
–  70  79 – . 

,  
, ,  ( ) – .  

. -
-

, -
. . -

. ,  
, ,  

. 
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. 
, , : 

– ,1; ( , 01); 
–  – , 2; ( , 02); 
–  – PVC, 3; (PVC, 03); 
–  – LDPE, 4; (LDPE, 04); 
–  – , 5; ( , 05); 
–  – PS, 6; (PS, 06) 

.  19. 
SO,  

. : 
ISO 14020:1998 « . -

». ISO 14024:1999 «  
.  I . ». 

ISO 14021:1999 « . -
 (  II )». 

ISO/TR 14025:2000 « .  
 III ». ISO 11469 « -

».  
 

 4260:2003 « . . ». 
 

,  
, , -

. 
 

, -
-

. 
-

. 
:  

 2731-94  . , -
.  

 2887-94 . .  
 2890-94 . . 

 

 
. 5.8 –  
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: .  
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,  ( . 5.8).  
 

,  «>», «<» .  
 

 
  >PVC<     03. 

-
,  

, -
,  

.  
 

 
 

>HDPE LDPE< . 
, -

 ( -
 10%) -

,  – ,  
 – , , -

.  
 

 1:  
 30%  

>PP–MD 30<  
 

 2:   > PA 66-(GF25 + MD15) <  
  > PA 66-(GF + MD) 40 < . 

 GF – , 
 MD – . 

 
 3:   > UP -(MD50 + GF25) <   

  > UP -(MD + GF) 75 < . 
 UP – ,  50%  

 25% . 
 

-
  , -

,  
 –  – . -

.  
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. , -
,  

,  
.  ( , , ),  

: , , -
.  ( , , .) . 

, , : , 
, , .  ( -

, , ). 
-

, . 
, ,  

, 
. 

:  ( -
), , , . 

-
-

. . 
 

, -
,  

: 
1) ,  

,  
. , , -

, ,  
;  

; 
2) -

,  ( , , 
, );  
3)  

, , , -
); 

4) , -
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: 

1.  
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,  ( , ). -
.  

2) ,  
, , -
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, , .  
  -

.  
. -

.  
3) , -

.  
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 0,5-1 .  
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– ,  
, ; 

– -
. -

, . 
4) ,  
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6.1 ,  

 
 

,  
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,  ; 5% -
 

,  
 

; 0,3% -
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2%  
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.  
 

. 
 

.  
, -

, .  
,  

, , , .  
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– ; 
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, , . 
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,  «  21 ».  
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, ;  
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–  –  
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1)  ( , , -
, , ); 
2) ,  (  

); 
3) ; 
4) , ; 
5) , , .  

-
 20 ° , 37 ° , 60 ° -
. .  

:  –  ( ) , -
, ;  – , -

, , . 
 37-90  

,  ( ) -
,  1 .  

, .  
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. 7.1 

1 2 3 
 ( ),  

 
 3 

 ( ) , -
 

 4 

 ( ) , -
 

 5 

 

7.3   
 

,  ( -
), ,  

 ( ). -
, .  

,  ( ) -
 2…5 2 . 

-
.  

-
. 

,  
, -

. -
.  

. 
 

7.4  
 K2Cr2O7 -

.  Cl2, 
-

, :  1  0,23 -
; : 

 
K2Cr2O7 + 4H2SO4  Cr2(SO4)3 + K2SO4 + 4H2O + 3O. 

 
 ( ) ,  

, -
 ( ). -

, .  
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, 0,1  ( ). 

, .,  1,84 3. 
, 0,1 :  ~40 , -

 20  (1,84) -
 1 .  

. 
 – N- : 0,25  

12  0,1  NaOH  250 . 
 

 
: 5  0,1 -

 250 ,  50  10 -
.  2 . ,  3-4 -

 0,1 : 
 
K2Cr2O7 + 6FeSO4 + 7H2SO4  3Fe2(SO4)3 + Cr2(SO4)3 + K2SO4 + 7H2O 

 
 Cr2O7

2- +14H+ + 6e = 2Cr3+ + 7H2O, 1 
 + 
 2Fe2+ - 2e = 2Fe3+ , 3  

 
Cr2O7

2- + 14H+ + 6Fe2+  2Cr3+ + 6Fe3+ + 7H2O, 
 

 — -
, : 

N
4FeSO ·V

4FeSO  = N
722 OCrK ·V

722 OCrK , 
 

 N
4FeSO  = (N

722 OCrK ·V
722 OCrK ) / V

4FeSO . (7.1) 
 

-
:  = 5 / V

4FeSO . (7.2) 
»  ( ): 

5  250 ,  5  
0,1  15 .  2 .  

,  50 , 3-5 -
 0,1 . 

 (b): 
 250 ,  

 0,1  K2Cr2O7  15 .  2 .  
,  50 , 3-5 -

 K2Cr2O7 0,1 . 
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 ( )   1  
: 

 
 = (a-b)·N·8·1000·K/V, (7.3) 

 
  – ,  « » -

, ; 
b – ,  

, ; 
N – ; 
V – , ; 
8 – ; 
K – . 

 
 

7.5   
 

 
 H2N-NH-C6H5 -

. 
 

 

 
    

 
 –  

, .  
-

. 
, -

,  (K3[Fe(CN)6]) -
,  

, ,  
. 

, 
.  

 
 (C6H5-NH-NH2·HCl), 1%  ( -

); 
 ( ) K3[Fe(CN)6] ( ), 5% -

; 
.  
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-

. 
 10  2 -

.  1  K3[Fe(CN)6], 5  HCl  
. -

.  (1-10  10 ) 
. -

 0,1  ( . 5.2). 
 

 5.2 
 

 

  
  

 

  
  

 

  
  

  
 45° 

  
, 

 

-
 

 

 
 

-
 

 

0,1 

 
 

 

-
 

 

 0,3 

   0,5 

-
 

-
 

 0,9 

 
 

 – 0,1 . 
 

 
 

 

1. . 
2. . 
3. . 
4. . 
5. . 
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 8.  
 

 
 

8.1  
8.2 -

 
8.3  
8.4 -   
8.5  
8.6  
 

: [4]. 
 

: . 
 

, -
 

. 

. -
, , , -

, -
, . 

:  
; ; -

; -
; -

. 
 

8.1   
 

 
, -

. - -
. -

 
, , . 

 
. , -

,  – .  
, .  

-
, , , .  

.  
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, .  
 

, -
. 

-
,  

. 
-

 20%, , 
. 

-
. ,  

, , , -
.  ( ), -
,  ( ),  

 ( ) – , -
. 

-
. , -

. 
 

8.2  
 

 
, -

-
.  – , , , -

, , . -
, 

. -
.  – , -

, , .  -
. 

 
8.3  

 
-

. 
,  

, -
 

. -
, , -

 « » . 
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-
, -

,  
, . 

 
8.4 -     

 
 

. 
, - , , -

,  
,  

.  
 

, .  
,  

,  
, .  

, -
, ,  

.  
 

, -
.  

 
8.5   

 
 

-
. , -

,  
, , -  

.  
 

. , -
-

.  
, ,  

, .  
 ( ), , 

, , -
,  

, , . 
, -

.  
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, . 

, -
, .  

 
, . 

 
.  6% , 

. -
 400 -

 (  100-150  – ),  –  500  
 150-200 ). 

,  
 2-3 . 

 
.  

, -
, -

. , 
, -

, , , -
 « »  

 ( -
, , ),  « » , , -

, .  
, , -

. , , -
, ,  

 –  « », -
.  

.  
 

,  
, , , , .  51 

, ,  
,  ( , , , , , 

) -
 ( , ). -

: -
 20-50% ,  40% ,  2-

5% , 4-6% .  
 – -

. : 
–   -

. 
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– : ,  
,  
,  ( ), -

,  – -
, . 

– -
-

. 
-

.  
, -

. ,  
.  

.   
 50 ,  – 

 15. 
. -

. , , -
, ,  

.    
. -

, , , -
, . . 

, ,  
, , -

 « »  
. 

 –  
. 

,  
 50 .  

 – , .  
, .  

: 
– ; 
–  

; 
– , -

; 
– ;  
– -

.  
, -

, ,  
, , , . 



 58 

, , -
. , , -

, , . 
, , ,  

, -
.  

 
8.6  

 
 ( -

) . -
 

. 
 40%  – ; -

, , -
:  ( ) – 35-38%;  ( ) – 

 20%,  ( ) –  15%;  ( ) – 8-10%; , 
 – 12-17%.  

-
, . -

. , -
, -

, . 
, , , -

, , -
: , , . , , -

. -
,  

 
. ,  90%  

,  10% . 
 

,  (  
). -

.  
. 

 
. -

 
.  

) , , , , 
 1% , -

.  
 

.  ( -
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, )  
. -

. , 
, , -

. ,  
, . 

 
 ( ) .  

,  
. , ,  

. , -
, -

. 
 

. -
,  ( )  

. -
, . -

, 
.  

 – Biopol ( , ).  
.  

  , -
. -

, . Biopol  -
- -

:  
 ( , ), -

,  –  6  36 . -
 ( ) 

 Noron  Wamer-Lambert ( ). -
, . Noron 

,  
, . 

 Biocell ( ) ,  
,  

, . 
,  

.  
 6  40% , 

 (IV) .  
 18 . .  

 
 TONE.  
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, -
 ( , , , , , ). 

 – -
, , -
, . 

 Mater-Bi ( ) -
-6 (6,6)   (  60 

 90%), -
 ( ),  

 
. , -

, , -
.  

 
  -

. -
 

, , .  
. .  

 ( , , -
), , ,  

. , -
. 

,  ( -
),  

, , -
 ( , -

). 
-

:  
, , -

.  
: -

,  – -
. 

. -
: ,  

 2-5 ). , , 
. -

 
, . 

, , -
,  

.  
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. -

-
: ,  

. ,  
. 

, -
 (PLA). ,  
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,  
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, . ,  
. ». 

. -
: -
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-
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. -
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