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", 
           

 2.1.2       ,   /   
 . 

 2:              
  2   12  I      , 

    ,       
  (       6   16 

 I      ,     ),  
-    .       

   ,       –   
 ,       , –   .     

          2 (  
)   9 (    )      

 1.5.2     ,   . 
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2.1.4        

       ,   
,        –  

     . ,    
 ,      

        . 

2.1.4.1    

  ,          
        ,    

.       I     
  (     ).     

 ,         (  
 1).       (   2–4)    – 

      (   5–7).  , 
      –      " ,   

           
( )"          
(  2.13)     (  2.14),     

 8.         
  ( .  2.1.1−2.1.4). 
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. 2.1.1:       ,     
    (  1  ) 

 

   
 

  
  

  

 
   

  

 
  

 

 
 , , 

, D, E, F, G, H, J, K, L, N 
 S 

  

  

  
   

 

 
 1.1, 1.2, 1.3,  

1.4, 1.5  1.6 

 , 
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. 2.1.2: , 
 (  1 ) 

/ , 

/
, 

- 
? 

/
 " ,  

- 
- 

( )"?

, 

/

 3 

/
? 

/
, 

? 

/
/

 4

, 

/
? 

( . 2.1.3)

/

? 

 2 

/ ? 

 1*

 8 
. 2.1.4

___________________________________

*  2.
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. 2.1.3:         
(  1  ) 

 

  / ,  
( )    (  . 2.1.2) 

 
  

  
  

  1.6? 

 
 

   
 / 

   
  1.5? 

 

 
 

 

 

 
 

 -
/  

 

 

 
 

  6  

              
 

  7 

            
 
 

  5 

      
  
? 

 

 
  

 
? 

 
 
 

               

 
 

 
 
 
 

 

 

 
 

 /  
  

   
   

? 

 
 
 
 

 
 
  

  
  

 
  

? 
 
 

              

 
 

     
 

 

  
  

   /  
 ,   

  
   

? 

     
 

            

 

 

  
  

 
  

 
? 

 
 
 

               
 
 
 

 
  

  
  

? 
 
 
 
 
 
 

           

 
 
 
 
 
 

 
    ( )  

   /    
   

   
      

     ? 
 

                     

 
   

      
 , 
  
    
 ( . 2.1.1.2 b)) 

 

          

 
 

  

 
1.6 

 
1.5 

 1.4 
 -

 S 

 1.4 
s  

 S  
1.3 

 
1.2 

 
 

1.1 
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. 2.1.4: , 
 ( ) 

 8 )

/
( )?

 8 b)

.  
/ ( ) 

, 

? 

 8 )

/
( ) 

? 

/  2 
( )  2 (

) (  2.13  2.14)

/

, 
; 

 "

/
?" .  2.1.3 

 " ", / 

 1.1 

/

 1.5,
 5. 

 "

/
?" .  2.1.3  " ",

/
 1.5, 

" ",
 1.1

 8 
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- 66 - 

2.1.4.2    

2.1.4.2.1          
,     ,       

   .      
         

.      ,    
     ,    

  ( .  10.3      , 
    ). 

:         
800 / ,    1 )       2 a)  

      .      
    ,  800 /   ,    

 1 )  2 )   ,       Mk.IIId (F.1) 
      (F.2),       

(F.3)       8 ( .  1    
  )   " ".      1 a)  2 a)  

 "−". 

2.1.4.2.2           
, : 

 )     ,    
.  ,      

 ,    6.1  6  
     ,   

  ;  

 b)        
,     ,   

   −200. 

        : 

  xHyOz + [x + (y/4)−(z/2)], O2 → x. CO2 + (y/2) H2O 

     : 

    = −1 600 [2.x + (y/2) −z]/  ; 

 c)        
  ,    ,  

     500 / , 
      500 ° . 

(     ,     
     ,   

 ,       
  500 °     500 / .)  

       
  ;  

 d)        ( ) 
( ),     

: 
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- 67 - 

   15%  ,       
 1  2; 

   30%  ,       
 3. 

2.1.4.2.3   ,     ,  
  . 
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69 

 2.2 

  (   
 ) 

2.2.1  

2.2.1.1   – ,      
  20 °     101,3 . 

2.2.1.2    –  ,     
        .  

2.2.2     

2.2.2.1           
       : 

 2.2.1:       

 
  

1 ,    20 °     101,3 : 

 )          
  13%  ;  

 b)        12  
     . 

2 ,  ,     1     
20 °     101,3 ,    

    . 

 1:            
 . 

 2:        . .  2.3. 

2.2.2.2  ,      , 
           
 ,    III       

   : 

 2.2.2:      

 
  

  ,      
 20 °     101,3  

B  ,      
  20 °  /  ,  101,3  
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2.2.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 

 2.2.3:       
(    ) 

     

 
  

 1 
  

 2 
  
  

  
  

      
 

  
 

 
 

    
  

  
  

 
-

  
 

 
 -

 
 

-
  

  -
     

  

   
   

   
  -
  

/   

2.2.4        

           
    –      

 . ,   ,  
           

 . 

2.2.4.1        

          
.        

 2.2 ). 
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 2.2 ) 

-
 20 °

 101,3 ? 

 20 °  101,3 : 
) -

 13% ?;
b) -

 12 , 
? 

-

 1 

 2 
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72 

2.2.4.2        

        
 ,    .  
     2.2 b). 

    2.2 b) 

 

2.2.4.3    

2.2.4.3.1          
  ,   ( .  ISO 10156:2010, "     − 

           
").        ,   

   ,   . 

2.2.4.3.2        , 
   III     .     

ISO 10156:2010   ,      ,     
        

  . 

2.2.5 :        
  ISO 10156:2010 

 

n

i ci

i

T

%V
, 

      
  20 °     101,3 ? 

       
,  20 ° , /  ,  

 101,3 ? 

 

 

    

 

  A  
(  

 )  
   

   
  

 

  B  
(  

 )  
   

   
  

   
 

 

- 72 -- 72 -

Авторское право © Организации Объединенных Наций, 2013 год



 

73 

: 

 Vi% –    ; 

 Tci  –      ,  
        ; 

 i –    ; 

 n –  n-    ; 

 Ki –         
. 

      ,    ,    
         

    (Ki). 

: 

n

i ci

i

T

%V
 >1 

  

        : 

2%(H2) + 6%(CH4) + 27%(Ar) + 65%(He) 

 

1.    Ki       : 

 Ki(Ar) = 0,5 

 Ki(He) = 0,5 

2.           
  Ki   : 

 2%(H2) + 6%(CH4) + [27% × 0,5 + 65% × 0,5] (N2) = 2%(H2) + 6%(CH4) + 46%(N2) = 54%  

3.      100%: 

 
54

100
 × [2%(H2) + 6%(CH4) + 46%(N2)] = 3,7%(H2) + 11,1%(CH4) + 85,2%(N2) 

4.   Tci   : 

 Tci H2 = 5,7% 

 Tci CH4 = 14,3% 

5.      : 

 =+=
n

i ci

i 42,1  
3,14

1,11
  

7,5

7,3
  

T

%V
       1,42 > 1, 

  ,      . 
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 2.3 

 

2.3.1  

   −   ,   
      ,   ,  

 ,        ,   
       ,    

         , ,   , 
       . 

2.3.2    

2.3.2.1             
     .        

  1  2,     1%  (  ),  
      , . .: 

 −   ( .  2.2); 

 −   ( .  2.6); 

 −    ( .  2.7); 

          20 / . 

 1:      ,  
      ,         

. 

 2:          2.2 
(  ), 2.5 (   ), 2.6 (  )  
2.7 (   ).          

        ,    . 

2.3.2.2          , 
    ,    ,   

,      (   )    
        (   ). 

.      2.3.4.1. ,     
     1    2 (   

   )     
 3 (  ). 

: ,   1%  ,    
    20 / ,        

   ,    ,   1. 

2.3.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3      ,   

    . 
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 2.3.1:

 1  2  3 

: 
: 

: 

2.3.4

, 
,  – 

. , 
, 

. 

2.3.4.1

, , ,  (
) 

( ).
 2.3 ) − 2.3 ). 

 2.3 ) 

.  2.3 b). 
.  2.3 ).

≤ 1%
 ( ) 

 < 20 / ? 

≥ 85%
 ( ) 

≥ 30 / ? 

 1 

 3 
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 2.3 b)

 < 20 / ? 

≥ 75 ? 

 1 

 2 

≥ 15 ? 

:  
 a) 

≤ 300 / 3; 
 b)

≤ 300 / 3? 

 2 

 2 

 3 
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 2.3 ) 

2.3.4.2

2.3.4.2.1  (ΔH )  ( / ) 
 (ΔH .)

,  1,0 (
0,95  95%).

: 

ΔH ( ) = [ ]Δ×
n

i

Hc(i)%wi , 

: 

ΔHc –  ( / ); 

wi% –  i ; 

ΔHc(i) –  ( / )  i . 

 ( . ASTM D 240, ISO/FDIC 1343:1999 
(E/F) 86.1–86.3  NFPA 30B).

) ≥ 20 , 
≥ 2 ; 

 b) ≥ 4 , ≥ 7 ? 

 1 

 2 

≥ 4 , 
≥ 2 ? 

 3 

- 78 -- 78 -

Авторское право © Организации Объединенных Наций, 2013 год



 

79 

2.3.4.2.2    ,    , 
            

.   31.4, 31.5  31.6       (  
   ),      , 
   ,        

    . 
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81 

 2.4 

  

2.4.1   

   –  ,  ,    
,          

,  . 

 :  " ,       
   ,   ",      

      23,5%,   , 
  ISO 10156:2010. 

2.4.2     

         
      : 

 2.4.1:       

   

1  ,  ,    
,      

    ,  . 

2.4.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 

 2.4.2:       

   1 

    

   

  
 

    ;  

2.4.4        

       ,   
,        –  

     . ,   
,        

      . 

2.4.4.1    

         
    ,   ISO 10156:2010 "     –  

          ".  
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 2.4 

2.4.4.2

 ISO 10156:2010. 

 ISO 10156 
: , , 

 0,235 (23,5%).

 ( P) : 

= =

=

+
=

n

1i

p

1k
kki

n

1i
ii

BKx

Cx

OP

: 

 xi =  i ; 

Ci =  i ; 

Kk =  k ; 

Bk =  k ; 

n  = ; 

p  = ; 

:  9%(O2) + 16%(N2O) + 75%(He)

, ? 

 1 
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 1:  

    (Ci)       
   (Kk)  ,  . 

 Ci (N2O) = 0,6 (  ) 

 Ci (O2) = 1 ( ) 

 Kk (He) = 0,9 ( ) 

 2:  

      

201.0
9.075.016.009.0

6.016.0109.0

BKx

Cx

OP
n

1i

p

1k
kki

n

1i
ii

=
×++

×+×=
+

=

= =

=  

       . 

20,1 < 23,5 
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 2.5 

   

2.5.1   

     ,       
  200  (  )    20 ° ,       

 . 

    ,  ,     
 . 

2.5.2    

2.5.2.1    ,        
 ,     ,    : 

 2.5.1:         

  

  , ,    ,   
   –50 ° ;       

  ≤ –50 ° . 

  , ,    ,    
   –50 ° .  : 

)    :      
  –50 °   +65 ° ; 

b)    :     
 +65 ° . 

 
  

, ,    ,    
-    . 

  , ,    ,    
.  

   – ,      
       . 

:          . .  2.3. 

2.5.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 
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 2.5.2:       

     
 

  
  

         

      

 
 

 

  
 ; 
  

 
 

  
 ; 
  

 
 

 
 ; 

  
  

 

  
 ; 
  

 
 

2.5.4        

       ,   
,        –  

     . ,   
,        

      . 
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2.5.4.1 

 2.5. 

 2.5 

 +65 °C? 

- ?

 –50 °C 

( ) 

 –50 °C − +65 °C? 

? 

,  200  ( ) 
 20 °C, ? 

 – 50 °C? 

( ) 
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88 

2.5.4.2    

        : 

 a)     50 ° ; 

 b)    20 °    ; 

 c)  . 

        .    
  ,     .   

          (  
).      ,    

 . 
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 2.6 

  

2.6.1  

   – ,    
  93 ° . 

2.6.2    

         , 
         : 

 2.6.1:       

   

1   < 23 °      ≤ 35 °  

2   < 23 °      > 35 °  

3   ≥ 23 °   ≤ 60 °  

4   > 60 °   ≤ 93 °  

 1:  ,     ,    
    55 °   75 ° ,        

  . 

 2:       35 ° ,    60 ° ,  
     ( ,   )   

 ,     L.2,  III,  32   
,         (     

),   . 

 3:    ,   , , , ,  
 ,       ( ,   )  

  .         
          

 . 

 4:        . 
.  2.3. 

2.6.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 
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90 

 2.6.2:        

   1   2   3   4 

      
  

 
 

    

 
 

 

  
 

   

  -
 

   

-
   

  

  

2.6.4        

       ,   
,        –  

     . ,   
,        

      . 

2.6.4.1    

          , 
         

        2.6. 
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 2.6 

1 , , 
 55 °  75 ° , -
, . -

,  3  4 
. 

2 35 ° ,  60 ° , 
 ( , ) 

,  L.2,  III,  32 , 
 (

), .

 4 

 > 35 ° ? 

≥ 23 ° ? 

 > 60 ° ? 

≤ 93 ° ? 

/

 3 

 2 

 1 

1, 2

1, 2
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92 

2.6.4.2    

2.6.4.2.1          
     .      

,       . 

2.6.4.2.2   3,      
 , –          

,    , –    
   ,    ,   

 ,     2.6.4.2.3,      
5 ° 4     (23 °   60 °  )   , : 

 )     (     
 ,         

   ); 

 b)        
 (       , 

    ,   
 ),      

   ; 

 c)        
    ,   ; 

 d)    . 

2.6.4.2.3      Gmehling and Rasmussen (Ind. Eng. 
Chem. Fundament, 21, 186 (1982)).   ,   ,  

  ,       . 
,          

         
 .  

2.6.4.2.4   ,       
  .     

   .         
. 

2.6.4.2.5        
  : 

   : 

ISO 1516 

ISO 1523 

ISO 2719 

ISO 13736 

  
3         ,    

 .      , 
,  , , ,   (   )  . 

         ,  , 
 /   ,    . 

4        5 °C  
  ,       

     . 
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ISO 3679 

ISO 3680 

 : 

American Society for Testing Materials Internaional, 100 Barr Harbour Drive, PO Box C 
700, West Conshohocken, Pennsylvania, USA 19428-2959: 

ASTM D3828-07 , "Standard Test Methods for Flash Point by Small Scale Closed 
Cup Tester" 

ASTM D56-05, "Standard Test Methods for Flash Point by Tag Closed Cup 
Tester" 

ASTM D3278-96(2004) e1, "Standard Test Methods for Flash Point of Liquids by 
Small Scale Closed Cup Apparatus" 

ASTM D93-08, "Standard Test Methods for Flash Point by Pensky-Martens 
Closed Cup Tester" 

Association française de normalisation, AFNOR, 11, rue de Pressensé. 93571 La Plaine 
Saint-Denis Cedex: 

French Standard NF M 07 - 019 

French Standard NF M 07 - 011 /NF T 30 - 050 / NF T 66 - 009 

French Standard NF M 07 – 036 

Deutsches Institut für Normung, Burggrafenstr. 6, D-10787 Berlin: 

 DIN 51755 (    65 ° ) 

      , 113813 
, , -49,  , 9: 

 12.1.044-84 

2.6.4.2.6        
  : 

  : 

ISO 3924  

ISO 4626 

ISO 3405  

  : 

American Society for Testing Materials International, 100 Barr Harbor Drive, PO Box 
C700, West Conshohocken, Pennsylvania, USA 19428-2959: 

ASTM D86-07a "Standard Test Method for Distillation of Petroleum Products at 
Atmospheric Pressure" 

ASTM D1078-05 "Standard Test Method for Distillation Range of Volatile 
Organic Liquids" 
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   : 

 A.2,          
(E )  440/20085. 

  
5   ( )  440/2008  30  2008 ,     

   ( )  1907/2006      
 , ,      (REACH) (Official 

Journal of the European Union, No. L142 of 31.05.2008, p.1−739 and No. L143 of 03.06.2008, p.55). 
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95 

 2.7 

   

2.7.1  

    –  ,    
          . 

  ,   ,  
,    ,   , 

         ,   
 ,     . 

2.7.2    

2.7.2.1 ,       
    ,   ,   

,       ,     
 ,         

(     ),  III,  33.2.1,   45  
    2,2 / . 

2.7.2.2         
  ,          

       10 .  . 

2.7.2.3      ,   
   ,         
 ( , ). 

2.7.2.4           
       N.1,    III,  

33.2.1,       (     
),     : 

 2.7.1:        

  
 

 

1    : 
  ,   : 

)        
b)   < 45     > 2,2 /  

 :   ≤ 5 . 

2    : 
  ,   : 

)         4 , 
  

b)   < 45     > 2,2 /  
  :   > 5 .  ≤ 10 . 

 1:            
       . , ,   

             , 
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96 

,  ,       ,  ,    
        ,    

     . 

 2:        
. .  2.3. 

2.7.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 

 2.7.2:        

   1   2 

   

    

    
  

 
  

2.7.4    

   ,   ,    
    –      

 . ,   ,  
           

 . 

        
    N.1,    III,  33.2.1,   

    (     ).    
  :        . 

        2.7. 
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 2.7 

: 
a) , : 

 < 45  > 2,2 / ? 
b) : e ≤ 10 ? 

 1 

-

/

a) , : 
?

b) :  > 5 ? 

 2 
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99 

 2.8 

    

2.8.1  

2.8.1.1     –     
   ,      

    ( ).       , 
        ,  

   . 

2.8.1.2     ,  ,  
,        ,   

         . 

2.8.2    

2.8.2.1           
,    , : 

 a)          , 
   2.1; 

 b)         
  ,    2.13  2.14,  
 ,    ,    

    5%  ,  
       

,    ; 

 c)         , 
   2.15; 

 d)      300 / ;  

 e)     ( )   
75 °     50 . 

:   ,       
 ,  5,0%         

,    ), ), d)  ), ,    
 . 

  ,      –F ( . 2.8.2.2), 
    . 

2.8.2.2            "  
−G",          : 

 a)     , ,  
,     , 

     ; 

 b)     ,   
   ,  ,  

    ,       
 ,      ; 

 c)    ,   ,  
   ,  ,   , 
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    ,   
   ; 

 d)     ,    
: 

  i)  ,       
       ;  

  ii)  ,       
      ;  

  iii)  ,       
     , 

       D; 

 e)     ,    
  ,       

          
,      ; 

 f)     ,    
     ,  , 

          
         

    ,   
   F; 

 g)     ,    
     ,  ,  

          
  ,  ,    

  (    
 60–75 °     50 ) ,    , 

    ,  
  > 150 ° ,    

  G.        
   ,   

 < 150 ° ,      
  F. 

 1:     G      
.        ,   

  . 

 2:   A–G      . 

2.8.2.3    

       
,      ( )  55 °   

.     ,       
          

    ,  II,  28.     
 ,        ,   ,  

   . 
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2.8.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 

 2.8.1:         

        D    F  Ga 

  
 

 
   

  

 
 

    

  
 

 

 -
  

 
 

 -
  

 
  

 
 

 -
  

  
 

 -
  

  
 

  
 -

  
  

 -
 

a   G      ,    
    ,     . 

2.8.4        

       ,   
,        –  

     . ,   
,        

      . 

2.8.4.1    

         
    – ,    II    

   (     ).  
       2.8. 

      ,    
    ,    . 

      ,   
      (     ), 

 II (   − ).  
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 2.8 

/

 1 
 A

 2 
 B

2.1 2.2 

 3 
 C

 4 
 C

 5 
 C

 6 
 D

 7 
 E

 8 
 E

 9 
 E

 11

 13 
 E

 12 
 F

 14 
 H

 15

 16 

 10 
 G

1.1 1.3 

1.2 

3.1  
, 

4.1  
, 

3.2 , 
3.3 

6.1 

10.1 

10.2 

7.2 
7.3 
7.4 

8.1 

8.2 
8.3 
8.4 

9.1  

9.2 

9.3 
9.4 

4.2 , 
4.3 

5.1  
, 

5.2 , 

5.3 

6.2 

7.1  

11.2 

11.1 

12.1  

12.2 

13.1 

13.2 

14.1 

14.2 

15.2 

15.1 

16.1 

16.2 

 GFEDCBA

? 

? 

? 

? 

? 

?

?

?

, 
 400 /450 , -

? 

? 

? 

 < 60 ºC 
 50 ? 

? 

< 150 ºC?

? 

? 

12.3 
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2.8.4.2    

          
, : 

 )     ,    
    ;   

    6.1– 6.2  6    
   (     );  

 b)          
    75 °     

  300 / .      
        

( .  II,  20.3.3.3,      
 (     )). 
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 2.9 

  

2.9.1  

   2 , ,    , 
         . 

2.9.2    

       ,   
  ,      N.3,    III, 

 33.3.1.5,       (   
  ),     : 

 2.9.1:       

   

1     5 ,    
     ,  

       
     5 . 

2.9.3    

    ,    ,  
    :  (  1.4).   1  

     .   3   
      ,     

  . 

 2.9.2:        

   1 

  

   

  
 

     

2.9.4        

       ,   
,       .  

     . ,    
 ,      

        . 

2.9.4.1    

         
   N.3,    33.3.1.5     

  (     ).     . 
        2.9 
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 2.9 

2.9.4.2 

, 
, , , 

 ( . . , 
 ( )). 

 5 ., 
, 

? 

 5 .? 

/

 1 

 1 
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 2.10 

   

2.10.1  

    − , ,    
,          . 

2.10.2    

        , 
    ,       

 N.2,    III,  33.3.1.4,      
 (     ),     : 

 2.10.1:        

   

1      5 .  
   

:            
       . , ,   

             , 
,  ,       ,  ,    

        ,    
        . 

2.10.3    

    ,    ,  
    :  (  1.4).   1  

     .   3   
      ,     

  . 

 2.10.2:        

   1 

  

   

  
 

     

2.10.4        

       ,   
,        −  

     . ,    
 ,      

        . 
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2.10.4.1 

 N.2,  III,  33.3.1.4, 
 ( ).

 2.10. 

 2.10 

2.10.4.2 

, , , , 

 ( . . , 
 ( )). 

 5 
? 

/

1 

- 108 -- 108 -

Авторское право © Организации Объединенных Наций, 2013 год



 

109 

 2.11 

    

2.11.1  

     –      
,      ,      

      ;       
     ,       
 (  )       (    

 ). 

:       ,   
        ( )  .  

     ,      
   ,       

     . 

2.11.2    

2.11.2.1         
 ,    ,      , 

        (     
),  III,  33.3.1.6: 

 a)         
   25   140 ° ; 

 b)         
  100   140 °     –   

     100   120 ° ,     
       3 3; 

 c)         
  100   140 °     –   

     100   100 ° ,     
       450 ; 

 d)         
  100   140 °     –  

      100   100 ° . 

2.11.2.2           
,     ,    ,   

    N.4,    III,  33.3.1.6,  
     (     ),  

  ,    2.11.1. 
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 2.11.1:        
   

 
 

 

1          
 25   140 ° . 

2 a)         
   100   140 °     –  

      25   140 ° ,   
         3 3;  

 
b)         

  100   140 °     –   
     25   140 ° ,  

 –       100   120 °   
        

 450 ;   
)         

  100   140 °     –   
     25   140 °    

 –        100  
 100 ° . 

 1:            
       . , ,   

             , 
,  ,       ,  ,    

        ,    
       . 

 2:          
    27 3,   50 ° .      

,  50 °    27 3,      . 
     ,  50 °    450 ,  

     1   . 

2.11.3    

    ,    ,  
    :  (  1.4).   1  

     .   3   
      ,     

  . 

 2.11.2:          

   1   2 

   

    

 
 

 

; 
  

   
;   
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2.11.4        

       ,   
,        –  

     . ,    
 ,      

        . 

2.11.4.1    

         
      N.4,    III,  33.3.1.6, 

      (     ). 
        2.11. 
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 2.11

-

 1 
Да

Нет

 3 3?

 450 ?

-
 100  100 ° ?

-
 100  120 ° ?

-
 25  140 ° ?

-
 100  140 ° ?

/

-

-

Нет

 2 

Нет

 2 

Да

Нет

 2 
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2.11.4.2    

         
,          

         
.     : 

 a)     (  VDI 2263,  1, 1990 , Test 
methods for the Determination of the Safety Characteristics of Dust)  

  80        
1 ; 

 b)     (Gibson, N. Harper, D.J. 
Rogers, R. Evaluation of the fire and explosion risks in drying powders, Plant 
Operations Progress, 4 (3), 181-189, 1985)    60  

      1 . 
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 2.12 

  ,   
     

  

2.12.1  

   ,        
, –      ,       

        . 

2.12.2    

   ,        
,       ,     , 

   ,      N.5,   
 III,  33.4.1.4       (   

  ),     : 

 2.12.1:       ,  
        

 
 

 

1    ,        
   ,  , ,  

 ,      
        

   10     1    .  

2    ,        
        

 20     1    ,   
       1. 

3    ,       
        

 1     1    ,    
      1  2. 

 1:        ,   
     ,       

  . 

 2:            
       . , ,   

             , 
,  ,       ,  ,    

        ,    
       . 

2.12.3    

    ,    ,  
    :  (  1.4).   1  

     .   3   

- 115 -- 115 -

Авторское право © Организации Объединенных Наций, 2013 год



 

116 

      ,     
  . 

 2.12.2:       ,  
       

   1   2   3 

    

 
 

   

 
 

 

    
  

,   -
  

 -
    

 
 

 -
    

 
 

2.12.4        

       ,   
,        –  

     . ,    
 ,      

        . 

2.12.4.1    

      ,   
    ,    N.5,    III, 

 33.4.1.4       (    
 ).         2.12.  
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 2.12 , 

2.12.4.2 

, : 

 a) 
; 

 b) , , , 
, . . 

; 

) , , 
. 

, 
1 ? 

-
, , , , -

, 
, 

10 ? 

 1 

 3 

/

, 
20 ? 

Нет

 2 

- 117 -- 117 -

Авторское право © Организации Объединенных Наций, 2013 год



Авторское право © Организации Объединенных Наций, 2013 год



 

119 

 2.13 

  

2.13.1  

   – , ,      
, ,    ,    

   . 

2.13.2    

         , 
    ,       .2, 

   III,  34.4.2       
(     ),     : 

 2.13.1:       

   

1    , ,    
 1:1 (  )  ,  

   ;     
  1:1 (  )     
    50-   
   ,    1:1 (  

). 

2    , ,    
 1:1 (  )  ,     

   ,     
    40-   

    ,    
1:1 (  );        

  1. 

3    , ,    
 1:1 (  )  ,     

    ,     
    65-   

    ,    
1:1 (  );        

  1  2. 

2.13.3    

    ,    ,  
    :  (  1.4).   1  

     .   3   
      ,     

  . 
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 2.13.2:       

  1    2   3 

   
 

  
 

  
 

     

  
 

   
;  

 

  ; 
 

  ; 
 

2.13.4        

       ,   
,        –  

     . ,    
 ,      

        . 

2.13.4.1    

        
     .2,    III,  34.4.2  

     (     ).  
       2.13.  
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 2.13

,  1:1 ( ) 
, ≥ 2 070 

( )? 

,  1:1 ( ) -
, , 

 65-
, 

 1:1 ( )? 

 1 

 3 

/

, 
 1:1 ( ) , 

, 
 50-

,  1:1 ( )?

 2 

,  1:1 ( ) , 
, 

 40-
, 

 1:1 ( )? 
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2.13.4.2    

2.13.4.2.1          
,         ,  

,     .     
     ,     

,         .  

2.13.4.2.2            
      ,     

     .      
    ,    III,  34.4.2  

     (     ),   
 ,   ( )  ,    
 . 

2.13.4.2.3            
, : 

 a)      ,   ;  

 b)     ,   ,   
     . 

2.13.4.2.4            
,        . 
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 2.14 

   

2.14.1  

    –  , ,    
  , ,    ,  
     . 

2.14.2    

          , 
    ,     .1, 

   III,  34.4.1,   .3,    III,  
34.4.3,       (     

),     : 

 2.14.1:        

 
    O.1    O.3 

1    , , -
    4:1  

1:1   (  ),   -
   -

 ,    
   -

  ,   -
 3:2 (  ). 

   , , 
    4:1 

 1:1   (  ),  
     -

,    -
     -

,    3:1 
(  ). 

2    , , -
    4:1  

1:1   (  ),   -
   -

 ,     
   -

  ,   -
 2:3 (  ),    -

     
 1. 

   , , 
    4:1 

 1:1   (  ),  
     -

,     -
     -

,    1:1 
(  ),     

    -
 1. 

3    , , -
    4:1  

1:1   (  ),   -
   -

 ,     
   -

  ,   -
 3:7 (  ),    -

     
 1  2. 

   , , 
    4:1 

 1:1   (  ),  
     -

,     -
     -

,    1:2 
(  ),     

    -
 1  2. 

 1:         
    (     ). ,  

         ,    
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       "     " 
( 1,  2,  5).        

. 

 2:            
       , , ,   

             , 
,  ,       ,  ,    

        ,    
       . 

2.14.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 

 2.14.2:        

   1   2   3 

          

 
 

   

 
 

 

   
;  

 

  ; 
 

  ; 
 

2.14.4        

       ,   
,        –  

     . ,   
,         

     . 

2.14.4.1    

         
     .1,    III,  34.4.1,   

.3,    III,  34.4.3,       
(     ).      

   2.14.  

  
1        , . 
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 2.14

, 
 4:1  1:1

( )? 

,  4:1  1:1 
 ( ), -

, 
,  3:7

( ), , 
,  

 1:2?

 1 

 3 

,  4:1  1:1 
( ), ,  

,  3:2 ( ), 
, 

,  3:1?

 2 

,  4:1  1:1 
( ), , 

,  2:3 ( ), -
, 

,  1:1?

-

/

-
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2.14.4.2    

2.14.4.2.1          
,         ,  

,     .     
     ,     

,        .  

2.14.4.2.2            
, :  

 a)      ,   ;  

 b)     ,   ,   
     . 

2.14.4.2.3            
,        . 
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 2.15 

  

2.15.1  

2.15.1.1   –       
,     −0−0−     

    ,        
  .      ( ) 

 .      
  ,      
.  ,         : 

 a)    ; 

 b)    ; 

 c)     ; 

 d)       . 

2.15.1.2   ,      
           

   ,      
. 

2.15.2    

2.15.2.1          
 ,   ,   : 

 a)   1%     ,  
     1,0%;   

 b)   0,5%     ,  
     1,0%,    7%. 

:  (%)      
    : 

××
n

i i

ii

m

cn
16 , 

 : 

 ni –      i-   ; 

 ci  –  (    ) i-  ; 

 mi –   i-   . 

2.15.2.2         "  –G", 
         : 

 a)   ,   ,  
   ,    

  ; 
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 b)   ,      
,  ,      ,  
      ,    
  ; 

 c)   ,   ,  
      ,  

   ,    
  ; 

 d)   ,     : 

  i)  ,        
     ;  

  ii)   ,       
     ;  

  iii)           
    , 

       D; 

 e)   ,     
            

      ,   
   ; 

 f)   ,      
   ,   ,  

        ,   
       , 

     F; 

 g)   ,      
   ,   ,  

     ,     
 ,  ,     (  

   60 °      
 50 )       

      150 ° ,   
   G.     

       
     150 ° ,    

   F. 

 1:    G     . , , 
     ,     . 

 2:   A–G       . 

2.15.2.3    

       
 : 

 a)      ,   ≤ 50 ° ; 
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 b)    D,     
   1    ≤ 50 °   

         
    ≤ 45 ° ;  

 c)    E  F,   ≤ 45 ° . 

     ,       
          

     (     ),  II,  
28.      ,     

   ,   ,    . 

2.15.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 

 2.15.1:       

        D    F  Ga 

  
 

 
   

  

 
 

    

  
-

  

 -
   

 

 -
  -

  
 

 -
   

 

 -
   

 

 
  

  
  

 

a   G     . , ,   
   ,     . 

2.15.4        

       ,   
,        –  

     . ,   
,        

      . 

2.15.4.1    

         
  – ,    II       

(     .)      
   2.15. 

  
1      ,       

,  II. 
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 2.15 

 1 
 A

 2 
 B

2.1 2.2 

 3 
 C

 4 
 C

 5 
 C

 6 
 D

 7 
 E

 8 
 E

 9 
 E

 11 

 13 
 E

 12 
 F

 14 
 H

 15

 16 

 10 
 G

1.1 1.3 

1.2 

3.1  
, 

4.1  
, 

3.2 , 
3.3 

6.1 

10.1 

10.2 

7.2 
7.3 
7.4 8.1 

8.2 
8.3 
8.4 

9.1  

9.2 

9.3 
9.4 

4.2 , 
4.3 

5.1  
, 

5.2 , 

5.3 

6.2 

7.1  

11.2 

11.1 

12.1  

12.2 

13.1 

13.2 

14.1 

14.2 

15.2 

15.1 

16.1 

16.2 

 GFEDCBA

? 

? 

? 

? 

? 

?

?

?

, 
 400 /450 , -

? 

? 

? 

 < 60 ºC 
 50 ? 

? 

< 150 ºC?

? 

? 

12.3 
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2.15.4.2    

2.15.4.2.1         
           

( .  2.15.2.1). 

2.15.4.2.2   ,       
 ,    .   

           
 (     ),  II (   – ). 

2.15.4.2.3          
  ,     .     ,   

       ,  
    ( ) . 

 

- 131 -- 131 -

Авторское право © Организации Объединенных Наций, 2013 год



Авторское право © Организации Объединенных Наций, 2013 год



 

133 

 2.16 

,    

2.16.1  

   ,   , –   , 
           

.  

2.16.2    

   ,   ,     
,         , 
   III,  37.4,       

(     ),     : 

 2.16.1:        ,  
   

    

1       , 
 6,25       55 ° , 

    

:    ,      ,    
  ,    ,  ,  ,  

      . 

2.16.3    

    ,  ,   
,      :  (  1.4). 

  1       . 
  3         

,       . 

 2.16.2:        ,  
   

  1 

  

   

  
 

    

:    ,        
 ,      /  ,     

    ,    1.4.10.5.5. 

2.16.4        

       ,   
,        –  

     . ,   
,         

     . 
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2.16.4.1    

    2.16     ,  
  

 

 

2.16.4.2    

            
,    III,  37.4       

(     ). ,     
,      : 

 )    :   S235JR+CR (1.0037  
St 37-2), S275J2G3+CR (1.0144  St 44-3), ISO 3574, Unified 
Numbering System (UNS) G 10200  SAE 1020; 

 b)    :   7075-T6  
AZ5GU−T6. 

 -
 

 

 

        
  ,  6,25     
  55 °       

? 

/  

  
 1 
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- 137 - 

 3.1 

  

3.1.1  

      ,  
             

     24        
4 . 

3.1.2      

3.1.2.1             
     ,       

,     ,    .  
   ( )   50 (  , 

  )  50 (  )      
( ).      3.1.1. 

 3.1.1:          ( ) 

    
 

 1 
 

 2 
 

 3 
 

 4 
  

 5 

  
( /   ) 

.  )  b) 

5 50 300 2 000 

  
( /   ) 

.  )  b)  

50 200 1 000 2 000 

5 000 
. 

 
  
 g) 

 ( .−1V) 
.  ), b)  ) 

100 500 2 500 20 000 

 ( / ) 
.  ), b), ), d) 

 ) 

0,5 2,0 10 20 

   ( / ) 
.  a), b), c)  f) 

0,05 0,5 1,0 5 

. 
 

  
 g) 

:         ( .−1V). 

   3.1.1: 

 )    ( )       
 50/ 50 (  ); 

 b)    ( )       
: 

  i) 50/ 50 (  ),    ; 

  ii)      3.1.2, 
     ;  

  iii)      3.1.2, 
   ; 
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 )     ,   ,   
   4−  .     

 ,     ,  
     2      4    ; 

 d) ,          
         

     ( ,      
); 

 )           ,   
   .        

    ,    .    
      −1V  :  

 1 (100 −1V),   2 (500 −1V),   3 (2 500 −1V), 
  4 (20 000 −1V).  

   " ", " "  " "   : 

  i)  –     ,    (  ,  
); 

  ii)  –       ,    
(  ,  ); 

  iii)  –     ,      
 . 

  ,  ,     . ,  , 
         
.     ,  ,    1  

 100 ; 

 f)              
          
,   ,      

     ; 

 g)     5     
 ,        

,          
  . ,       

 50   2 000–5 000 /       
.    5   : 

  i)     ,     
, ,  50 (  50)     

5          
          ; 

  ii)          
     ,   

 ,          
, : 

   –   ,    
   ;  

   –        4  
    ,       

    ;  

   –   ,      
       4  

,   ,    ;  
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   –      , 
      

      . 

     ,      
     5,      

 ,     ,    
        . 

3.1.2.2         
  ,      .  

,        
   ( / ),   ,  "   

          
 ,        , 

   ,  ,  
   ".          

     .  

3.1.2.3         
           ,  

           
  .  ,       

 /       ,  
      /    

 .          
  ,         
  50    ,      

  . 

3.1.2.4   1,    ,   
 ( .  3.1.1.),         

    .  

3.1.2.5    5  ,     
, , ,         

  .        5   
  . ,      50   

      2000–5000 /       
  1.        

     ,     5,   
      ,     

,            .  

  
1         5:   

      ( )     3.1.1  
          
 5,     " "    

2 000−5 000 /           
( .  g)  3.1.1).       

  . 
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3.1.2.6       
 

3.1.2.6.1       4-    
 .   ,       

 ,      4-     , 
      ,  2       4 

    ( ). 

3.1.2.6.2         
.        / .       

−1V.     ,       
   ,       / .    , 
   ,   ,    

   −1V.         
        ( )    

        . 

3.1.2.6.3        
         .  

,     -     
          

   . 

3.1.2.6.4        
         .    

   ( )  1  4      
   .       

  2 / .       
  ,            

 .            
      ,    

 .           
            

         
,  ,        

  . 

3.1.2.6.5        ,  
 ,   ,      

    ,      
            

   .       
           

 ;       .   
          

 ,        ,  
 (in vitro),  pH,        

 . 

3.1.3      

3.1.3.1          
   (      ).   

       ,  
     .     
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         ,   
  ,      .   ( . 3.1.1.)   

     : 

. 3.1.1:         

       

 
  

   
 

 
  

   
 , 

  
 

 
 

 

  
  

  3.1.3.5 

 

 
 
 

     

 
   

   
 

  
   

  3.1.3.6.1 

  
 

     

 
 

 
   

  3.1.3.6.1 

  
 

 
  

,   
  

  
 

 
 

 

    

 
  

  
  

 
 

   
 3.1.3.6.1 

(   
 10%)  

  
 3.1.3.6.2.3 

(   
> 10%) 

  
 

3.1.3.2          
   ,       ,   
  (    )      

   ,       
.   ,     ,   

    ,      
    .      

.         
 ,         

. 

3.1.3.3        , 
     ,  , 

  ,      : 
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 ) "  "   –   , 
    ≥ 1% (  ,   , 

, ,  ( )       ),   
 ,  ,    

< 1%,          
.        

  ,   ,  
   1  2; 

 b)         
,        , 

   3.1.3.6.1  3.1.3.6.2.3,    
  ( )   ,     

 ,    ; 

 )         
         ,   

      ; 

 d)   ,      (    
   )   ,   

         3.1.2  
         

3.1.3.6.1  3.1.3.6.2.3. 

 3.1.2:      ,  
  (      )   

  ,       
   

  
  

    
    

  
( .  1) 

 
   

  
( .  2) 

  
( /   ) 

0 <   1 ≤ 5 
5 <   2 ≤ 50 

50 <   3 ≤ 300 
300 <   4 ≤ 2 000 

2 000 <   5 ≤ 5 000 

0,5 
5 

100 
500 

2 500 

  
( /   ) 

0 <   1 ≤ 50 
5 <   2 ≤ 200 

200 <   3 ≤ 1000 
1 000 <   4 ≤ 2 000 
2 000 <   5 ≤ 5 000 

5 
50 

300 
1 100 
2 500 

 
( .−1V) 

0 <   1 ≤ 100 
100 <   2 ≤ 500 

500 <   3 ≤ 2 500 
2 500 <   4 ≤ 20 000 

  5 – .   3.1.2.5. 

10 
100 
700 

4 500 
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( .  1) 

 
   

  
( .  2) 

 
( / ) 

0 <   1 ≤ 0,5 
0,5 <   2 ≤ 2,0 

2,0 <   3 ≤ 10,0 
10,0 <   4 ≤ 20,0 
  5 – .   3.1.2.5. 

0,05 
0,5 
3 

11 

/  
( / ) 

0 <   1 ≤ 0,05 
0,05 <   2 ≤ 0,5 
0,5 <   3 ≤ 1,0 
1,0 <   4 ≤ 5,0 
  5 – .   3.1.2.5. 

0,005 
0,05 
0,5 
1,5 

:          ( .−1V). 

 1:   5    ,   
    ,      
       . ,   

  50        2 000−5 000 /   
         .     

           
 5,          ,  

    ,        
    .  

 2:        ,  
 ,      ,      

.         
  ,     1  2,     3–5 

      1/10    . 

3.1.3.4          
     

   ,         
  ,        ,  

  ,    3.1.1.     
  ,      .  
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3.1.3.5        
      :   

3.1.3.5.1         ,   
          

,      ,       
      .   

,         
         

  . 

3.1.3.5.2  

     - ,   
     ,      ,  
          , 

             
.    ,   ,    3.1.3.6.1. 

3.1.3.5.3     

    ,        
         
,    -     ,  

 ,    ,   , 
   .      

 . 

3.1.3.5.4    

        1,   
  ,     1, ,  

       1    
.  

3.1.3.5.5      

     (A, B  C)   ,      
                

      ,      ,   
,       

   ,          ,      . 

3.1.3.5.6      

 : 

 )  : i)  + ; 

   ii)  + ; 

 b)          ; 

 )      i)      
 ii); 

 d)             
 , . .          

,  ,     . 

   i)  ii)      ,  
         .  
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3.1.3.5.7  

           ,   
            

           
.         
   . 

3.1.3.6        (  
) 

3.1.3.6.1      

         
   ,   ,    ( ) : 

 )      ,   
          ; 

 b)   ,      
 ( , , ); 

 )      ,      
    (     
 4      ,   

   3.1.1),     . 

 ,       ,   
       ( ). .  b)  

 3.1.1   3.1.3.3       
     3.1.3.6.2.3. 

     ,       
       ,   

 : 

=
n i

i

ATE

C

ATE

100

mix
, 

 : 

 i =   i-  , 

 n =   ; i   1  n, 

 ATEi =    i-  . 

3.1.3.6.2          
 

3.1.3.6.2.1   ,       ,  
 , , , ,   ,   

  ,   ,   3.1.3.6.1. 
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     : 

 a)     ,   
  2.    

    ; 

 b)       ,    
 ,       ; 

 c)      /   , 
   ,     

 ,      
 ;  

 d)          
" – ". 

           
        
.         3.1.3.6.2.3. 

3.1.3.6.2.2  ,        1% -
 ,     -     

,  ,          
 .          

     ,       
( )   ( / / ) . 

       ,     
            
  ,    , -

/ . 

3.1.3.6.2.3     ( )    
 ≤ 10%,    ,   3.1.3.6.1.   
  ( )    > 10%,   

 ,   3.1.3.6.1,     
 ( ): 

( )
=

>−

n iATE

Ci

mixATE

%10 ,  100
. 

3.1.4    

3.1.4.1    ,    ,  
    :  (  1.4).   1  

      .   3  
    ,        

    .      

  
2    ,    ,      

       ,    
          
  ( . 3.1.3.2).        

       .    
          

 . 
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       ,     
 1–5      ,    . 

 3.1.3:     

  
 1 

 
 2 

 
 3 

 
 4 

 
 5 

          -
  

  

 
 

     

  
 

: 
–  

 
 -

 

 
 -

 

  
 

  
 

  
  

 

–  
 

  
   

 
  

   

  
   
  

  
  -
 

  
  

   
  

–  -
 -
 

.  

 
  

 
  

  
 

  
 

  
  

 

:   /      ( ) (    
,        ),     
       /   

.  ,       ,  
    (      )    

  ,  " "  "    
  ". 

3.1.4.2          
  .        

  . ,   1    , 
  1        1    

  .         
  ,         

  ,    ,      
4,           

 ,      3.1.3.2.    
  " %     ( )   

 ( / / ),     3.1.3.6.2.2,   
        . , " %  

  ( )   "  " %    
( )    ". 

3.1.5    

          
  ,       . 
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, , 
.  

3.1.5.1  3.1.1 

: /
? 

: /
? 

: /
? 

 3.1.2 

. 
 3.1.2 

, ,  3.1.2–3.1.3.4: 
 a) 50 ≤ 5 / ; 
 b) 50 ≤ 50 / ; 
 c)  ( ) 50 ≤ 100 . .; 
 d)  ( ) 50 ≤ 0,5 / ; 
 e)  ( / ) 50 ≤ 0,05 / ? 

, ,  3.1.2–3.1.3.4: 
 a) 50 > 5, ≤ 50 / ; 
 b) 50 > 50, ≤ 200 / , 
 c)  ( ) 50 > 100, ≤ 500 . .; 
 d)  ( ) 50 > 0,5, ≤ 2 / ; 
 e)  ( / ) 50 > 0,05, ≤ 0,5 / ? 

( ) 
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 3 

 4 

 5 

, ,  3.1.2–3.1.3.4: 
 a) 50 > 50, ≤ 300 / ; 
 b) 50 > 200, ≤ 1 000 / ; 
 c)  ( ) 50 > 500, ≤ 2 500 . .; 
 d)  ( ) 50 > 2, ≤ 10,0 / ; 
 e)  ( / ) 50 > 0,5, ≤ 1,0 / ? 

, ,  3.1.2–3.1.3.4: 
 a) 50 > 300, ≤ 2 000 / ; 
 b) 50 > 1 000, ≤ 2 000 / ; 
 c)  ( ) 50 > 2 500, ≤ 20 000 . .; 
 d)  ( ) 50 > 10, ≤ 20 / ; 
 e)  ( / ) 50 > 1,0 ≤ 5 / ? 

, ,  3.1.2–3.1.3.4: 
 a) 50 > 2 000, ≤ 5 000 / ; 
 b) 50 > 2 000, ≤ 5 000 / ; 
 c)  ( , / / ) 50

50 ( .  2 000–5 000 /
)?  

a) , 
?; 

b) 
 4 , 

?; 
c) , 

  4, , 
?; 

d) , 
, 

?

 5 

( ) 
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3.1.5.2    3.1.2     
( .    3.1.3.5  3.1.3.6)  

 

    
 ? 

     
   
 ? 

   
   

(  ) 
( ),     

    
  

? 

 

  
-

  

 

 

 

 

    
   

 3.1.1 

   
 ( )  

   
 > 10%? 

    
    

 

=
n i

i

mix ATE

C100
, 

: 

 i  =   i-  
 

 n  =     
 i   
 1  n 

 ATEi  =    
  

i-   

3 

      
(        
     

>10%) 

=
>−

n ATE

C

ATE i

i

mix

%)10,(100
 

3 

   
  

 3.1.1 

 
 

  
 3    ,  -  ,   -   , 

      1%,      
    ,     

( )   ,  %    ( )  
  ( / / ).    
  ,   ( )    

         ,   ,       
    / .  
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 3.2 

/   

3.2.1     

3.2.1.1   –    ;    
            
   4 1.      , ,  
 ,      14 , ,   

,     .   ,  , 
    .  

   –       
        1. 

3.2.1.2          
      ,   –     

  ,  –    in vitro   –    
.    ,     

 .        
       .   

,     ,     
,    /  ,     

  in vitro,          
  ,         

      ( .  1.3,  1.3.2.4.9). 

3.2.2     

              
 : 

 )   1 (  ); 

           
 (1 , 1   1 ),      , 

      , 
  ( .  3.2.1); 

 b)   2 (  ) ( .  3.2.2); 

 )   3 (   );  

          ( , 
    ),   

      ,   
 ( .  3.2.2).  

3.2.2.1 ,        

3.2.2.1.1   

3.2.2.1.1.1   ,       ,  
        ,       

      4 . 

  
1       . 
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3.2.2.1.1.2        1   ,  
            

. 

3.2.2.1.1.3          , 
          – 1 , 1   1   

  ,    3.2.1. 

3.2.2.1.1.4    ,       
  ,        (  

 1, .  3.2.1):   1 ,     
     3      

1 ;   1 ,       
   3   1      14 ; 

  1 ,        
  1   4      14 .  

 3.2.1:       ,  
   a 

  

  1   ,       
  ,        

    4 . 

  
 1A 

        
     

 3 .     1 . 

  
 1B 

        
     

> 3 .   1 .     14  

  
 1  

        
     > 1 . 

  4 .     14  

          3.2.2.2    1.1 
(  1.1.2.5 ))  1.3 (  1.3.2.4.7). 

3.2.2.1.2   

3.2.2.1.2.1   ,        
       4 . 

3.2.2.1.2.2      ,  
  (   2), : 

 ) ,        
,      ;  

 b) ,          
.  

   ,         , 
  ,     , 
    (   3). 
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3.2.2.1.2.3          
  .         

    ,     ,   
(   ), ,   ,    

   ,   . 

3.2.2.1.2.4          ,  
     .     ,   

   ,  ,    
   . ,      

  ,   ,         
          
,  ,       

 14 .       .  
   ,       

.        
. 

3.2.2.1.2.5     ,    (  
 2),         , 

   3.2.2.   ( ,   
  )       ,  

  (   3).        
 (  3.2.2).       .  
       ,  ,  

,      2  3        
≥ 2,3 – ≤ 4,0.      ,   ,  

   ≥ 1,5 – < 2,3     2  3  
.  ,      ,  

,         ,   
. 

 3.2.2:     , b, c 

    

 
 (  

 2) 
(    

) 

1)     ≥ 2,3 –  4,0  /  
       2  3   

 24, 48  72        
     3   

  ;  
2) ,      

   14      
2 ,      
(  ), ,   

;  
3)   ,      

  ,     
,       

,  ,     
. 
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 (  
 3) 

(    
 ) 

     ≥ 1,5 – < 2,3  /  
       2  3   

 24, 48  72       
   3     
  (       

 2,  ). 

          3.2.2.2    1.1 
(  1.1.2.5 ))  1.3 (  1.3.2.4.7). 
b          

 404. 
      ,      

 ,    3.2.5.3. 

3.2.2.2      

3.2.2.2.1         
    ,    ( . 3.2.1),   ,   

    . 

3.2.2.2.2           
  ,        

,     ,    
  . 

3.2.2.2.3          
.          , 

   /         
,    ,   , 

          . 
         

/  ,     ,     
    ,      

  .   ( )    
            

.  

3.2.2.2.4          
     in vitro. 

3.2.2.2.5     , , , ≤ 2  ≥ 11,5,  
    ,      

/  (  ).   ,    
     .      

    (   1    ),  
    2    11,5.   ,    

/  ,      ,   
    ,       , 

     in vitro. 

3.2.2.2.6          
         .  

- 154 -- 154 -

Авторское право © Организации Объединенных Наций, 2013 год



 

155 

3.2.2.2.7       ,  
           

        (      
   ).          
       ( .  3.2.2.2.1),  

         . 
          . 

. 3.2.1:        

      

1a:    
/  

   
a 

  
   

   
 b 

      
   

/  
  

    

      
1b:    

/  
   

a 

  
   

   
 b 

      
  

 
/  

 

    

      
1c:    

/  
   

a 

  
  

 
   

   

      
 /  

  
    

      
2: ,   

    
 

 :   
  

 ,   
  

   
  

   
 b 

  
b 

      
  / 
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. 3.2.1:        

      

3:   ex vivo/ 
in vitrod 

 : 
 

   

   
 b 

   : 
 

   

   
 b 

  / 
  
/ 

  

    

      
4:     

(    
/  
 )  

   2   11,5  
  

/  
   

   
/  

   
  

      
     

   
 , 

     
   
  

   
 /  

  
/  

    

      
5:   

 
 " –

" ( )  

  
   

  
 b 

    
   

  
 b 

  / 
  
 

    

      
6:   

 f 
  

   
  

 b 
    

   
  

 b 
7:       
      

              
   ( ),     
,  ,        
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,          , 
         

.    ,          
 ,       , 

            , 
   ,  ,     . 

b      /  ,   
. 

            
  /  .       

     ,      
   ,        , 

 ,          . 
d         

      /   ,  
  ,    .    

         
         430 (  

    ( )), 431 (    )  435 
(     ).      

    in vitro      
    439 (     
). 

e       ,      
 (  )   .     
          . 

f            
  .          

 .        . 
     in vitro  

/        .  

3.2.3      

3.2.3.1           

3.2.3.1.1          
          (    

. 3.2.1).  

3.2.3.1.2          
  ,   ,         

        ,    
 ,          

.          
 (   1     ),      2  

  11,5.   ,    /  , 
     ,       ,   

    ,    
  in vitro. 

3.2.3.2          : 
  

3.2.3.2.1   ,         
   /  ,     

    ,         
   ,        
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   .   ,  
          

          
   . 

3.2.3.2.2  

     ,    
    /    ,    

    , ,    
/      ,     

      .  
   ,   3.2.3.3. 

3.2.3.2.3     

    ,   /   
          

   ,    -    
 ,   ,    ,   

 ,    .    
    . 

3.2.3.2.4  ,       
/   

        
      ,    

          
      .    

       2   
           ,   

        
    2       

. 

3.2.3.2.5       

     ( ,   )   ,      
            

/             
   ,      ,   , 

         
    ,      

     /    ,   
   . 

3.2.3.2.6      

 : 

 a)   :  i)  + ; 

      ii)  + ; 

 b)        ; 

 c)      i)      
 ii); 
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 d) ,         
/          

 , . .         
 ,  ,     

/      . 

   i)  ii)      ,   
         . 

3.2.3.2.7   

            ,   
    ,        
     /    . 

3.2.3.3          
      

3.2.3.3.1          
  /     ,    

     : 

 "  "   ,    
 ≥ 1% ( /    , , ,     

/   ),       ( ,    
),  -  ,    < 1%,  

      /    
. 

3.2.3.3.2           
     ,         , 

  ,         
         
.   10    ,   
          

 1,   ,      
  .       , 

       /  
 . 

3.2.3.3.3   3.2.3    /   
         

    . 

3.2.3.3.4        
 ,     ,  , ,   

  . ,    3.2.3.3.1  3.2.3.3.2,   
  ,        

    1%.  ,     
,        ( . 3.2.3.1.3), 
      ,    

   3.2.3. ,     , 
        ,   
 3.2.3,     ,     , 
        1   ,  

   1%         2  
3   ,     3%    
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.      ,     
    3.2.3 ,    3.2.4 . 

3.2.3.3.5       ,  / 
  -          

   /  ,    3.2.3  3.2.4. 
       ,     ( .  

     –   /  
  (  1.3.3.2)).   ,  ,  

/        ,   
       ,   

 3.2.3  3.2.4,      .     
        ,   

 3.2.3    . 3.2.1.  

3.2.3.3.6  , ,  ( )   ( )  
( )     < 1% ( )  < 3% ( ), 

      ( .   
    –   /   

 (  1.3.3.2)). 

 3.2.3:    ,     
 1, 2  3  ,      

       (   1, 2  3) 

,      : 

    
 , 

   
 ,  

 : 
  1 

( .  ) 
 

 2 
 

 3 

  1 ≥ 5% ≥ 1%,  < 5%  

  2  ≥ 10% ≥ 1%,  < 10% 

  3   ≥ 10% 

(10 ×   1) +  
 2 

 ≥10% ≥ 1%,  < 10% 

(10 ×  1 ) +  
 2 +   3 

  ≥ 10% 

:           1  
    (  )   ,    

 1 , 1   1 ,   ≥ 5%,       
      1 , 1   1 .   ,   
,          1 ,  

< 5%,   ,          
1  + 1 ,  ≥ 5%,       1 .  ,  

 ,     1  + 1 ,  < 5%,   
,     1  + 1  + 1 ,  ≥ 5%,   

    1 .          
    1    ,      

      1  ,    , 
 ,  ≥ 5%. 
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 3.2.4:    ,     
,          

: 
 

 
   

    

   ≤ 2 ≥ 1%   1 

   ≥ 11,5 ≥ 1%   1 

  (   1) 
 

≥ 1%   1 

  (   2/3) 
,     

≥ 3%   2/3 

3.2.4    

    ,    ,  
    :  (  1.4).   1  

      .   3  
    ,     ,   

  .       
      ,     

        ,    
.  

 3.2.5:     ,   
/     

   1  
 2 

 
 3 

 1  1  1    

     
 

  

 
 

     

 
 

 

 
 

   
 

 

 
 

   
 

 

 
 

   
 

 

 
 

 

 
 
 

 

3.2.5        

   ,   ,    
    –      

 . ,     , 
          

   .  
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3.2.5.1  3.2.1 /

2 .
3  , /

, , 
,  in vitro.

: /
/ ?

: / / ? 

. 
 3.2.2 

( ) ( .  3.2.1.1, 3.2.2.1.1, 3.2.2.2 
3.2.3.1), 2: 
a) , -

; 
b)  (

.  3.2.1  3.2.2.1.1); 
c) , 

; 
d)  ex vivo/in vitro; 
e) ≤ 2 ≥ 11,53; 
f) , -

 " – " ( )? 

 1 

( )
( .  3.2.1.1, 3.2.2.1.2, 3.2.2.2  3.2.3.1), 2: 
a) , 

; 
b)  ( -

.  3.2.2  3.2.2.1.2); 
c) , 

; 
d)  in vitro; 
e) , -

 " – " ( )? 

, 
 3.2.2  3.2.2.1.2.5? 

 3 

 2 

: / -
/ ? 
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3.2.5.2  3.2.2 /

/
/

( ) 

4  < 1%, .  3.2.3.3.1.
5  .  3.2.3.3.6. . 

" / "  1.3.3.2 
 1.3.

6   1 . 
 3.2.3.

-

 1%4,5 , 
( .  3.2.1.1, 3.2.2.1.1  3.2.2.2), 
( .  3.2.3.3.4)? 

≥ 3%4,5 , 
( .  3.2.1.1, 3.2.2.1.2  3.2.2.2), 
( .   3.2.3.3.4)? 

( .  3.2.3.2)? 

 1 

 2

4, 
 ( .  3.2.3.3.2  3.2.3), -

 1 ≥ 5%?5

 16

/ ?

- 163 -- 163 -

Авторское право © Организации Объединенных Наций, 2013 год



3.2.5.3 

3.2.5.3.1 
. , 

, , . 
, 

, . 
, 

, . 

4  < 1%, .  3.2.3.3.1. 
5  .  3.2.3.3.6. . 

" / "  1.3.3.2 
 1.3.

4, 
 ( .  3.2.3.3.2  3.2.3), 
5: 

)  1  1%,  < 5%, 
b)  2  10%, 
c)  (10- , 

 1) + ( , 
 2)  10%?

4, 
 ( .  3.2.3.3.2  3.2.3), -

5: 
)  2  1%,  <10%, 

b)  3  10%, 
c)  (10- , 

 1) + ( , -
 2)  1%  < 10%, 

d)  (10- , 
 1) + ( , -

 2) + ( , 
 3)  10%? 

2 

 3 
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3.2.5.3.2  ,       
,     3.2.2.1.     , 

      ,    , 
     .    /   

    24, 48  72    ,    , 
      3     .  

3.2.5.3.3          
: 

)           
 1,     (   −   

    )      
1      4 ; 

b)           
 2,      4  6     

  1   2,3   4,0  /    ; 

)           
 3,      4  6     

  1   1,5  < 2,3  /    . 

3.2.5.3.4          
: 

)           
 1,     (   −   

    )      
1      4 ;  

b)           
 2,      3  5     

  1   2,3   4,0  /    ; 

)           
 3,      3  5     

  1   1,5  < 2,3  /    . 

3.2.5.3.5         
 : 

)           
 1,     (   −   

    )      
1      4 ; 

b)           
 2,      3  4     

  1   2,3   4,0  /    ; 

)           
 3,      3  4     

  1   1,5  < 2,3  /    . 
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 3.3 

 /   

3.3.1     

3.3.1.1          
   ,      

    ,       
 21   1. 

     ,   , 
         , 

       1   1. 

3.3.1.2          
      ,   –     

  ,  –    in vitro   –    
.    ,     

 .        
        .   

,     ,     
,     /  ,    

    in vitro,    
        ,    

        
   ( .  1.3,  1.3.2.4.9). 

3.3.2      

            –  
 1 (   )    2 (  

) –  : 

)   1 (   /   
 ):  

,      
 ( .  3.3.1). 

b)   2 (  /    ):  

,      
  ( .  3.3.2). 

,        
 "  ",     

  2;       
  2     2  ( .  3.3.2). 

3.3.2.1 ,        

3.3.2.1.1    (   1)/    
 

  ,      , 
    (   1).      

  
1      . 
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     ,    3.3.1. 
      4     

 ( ,  ),        
,     ,   , 

,         ,  
.       ,    

    ,   21 .  
     1   ,  

    3   > 1,5,      2  3 
 ,   ,  ,   

       21 . 

 3.3.1:       / 
 a, b, c 

  

  1:  ,  : 

  
/   

   

)         
,    , , 

 ,      
      

   21 ; /  

 b)     2  3   
   : 

 i)    3; /  
 ii)    > 1,5; 
    ,   

   24, 48  72   
  . 

a          3.3.2.2    1.1 
(  1.1.2.5 ))  1.3 (  1.3.2.4.7). 
b          

 405. 
      ,      

 ,    3.3.5.3. 

3.3.2.1.2   (   2)/     

3.3.2.1.2.1 ,      
 ,       2   ,   

        2A   
 2B       .   

,        2   
,     ,      2 .  

3.3.2.1.2.2  ,        
 ,       2   2 : 

)          
,        2   2  

   ,    3.3.2;  

b)  ,       , 
    ,   21 , 
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   2 .  ,   
    ,     
,  7 ,    2 . 

3.3.2.1.2.3  ,    ,     
 ,        

. 

 3.3.2:        
  a, b, c 

  
 ,     

   

  2/2  ,      2  3  
  : 

)    1; /  
b)   1; /  
)    2; /  

d)   ( )  2, 
      24, 48  72  

   ,    
    ,   

21  

  2      2     
      (   

2 )   ,      
    7   

a          3.3.2.2    1.1 
(  1.1.2.5 ))  1.3 (  1.3.2.4.7). 
b          

 405. 
      ,      

 ,    3.3.5.3". 

3.3.2.2      

3.3.2.2.1    ( . 3.3.1)      
     ,   ,    

   . 

3.3.2.2.2           
    ,    ,  

    .       
     -     

/  ,         
   ,  .   

3.3.2.2.3         
  in vitro,     . 

3.3.2.2.4       ≤ 2  ≥ 11,5    
  ,       

/  (  ).  ,  ,  
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   .       
      (   1),   

   2    11,5.   ,    
/  ,        
 ,       ,     
  ,     

 in vitro. 

3.3.2.2.5          
        . 

3.3.2.2.6        
 ,         

          (   
      ).     

     .     
          

( .  3.3.2.1.1),      ,  
  .   ,      
 . 

. 3.3.1:        
 /   

( .  . 3.2.1) 

      

1a:    
  

 / 
    

a 

  
  

   
  
  

        
 b 

  / 
  
/  
 

    

      
1b:    

    
,   

      
  
  

      
  / 

  
/  
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1c:    
  

 / 
    

a 

  
 , 

   
  

   
  

   

      
  / 

  
 

    

      
2: ,    

  / 
  

 :  
  

  
,   

  
 

   
  

   
 

  
  

 
b 

      
  

/  
  

    

      
3:   ex 

vivo/in vitrod 
  

:  
 

  

   
  
   

    
:  

  

   
 b 

  / 
  
/  
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4:     
(    

/  
 )  

   2   11,5  
  

/ 
   

   
 

/
 

   
  
  

      
     

   
 ,  

      
   

   
 /  

  
/  

    

      
     

 
   

  
  

5:   
  

" – " 
( ) 

     
 b 

    
   

   
  
  

  
/  

  

    

      
6:   

 f 
  

  
   

  
  

       
 b 

7:       
      

a              
   ( ),     , 

 ,        ,    
      ,     

     .    , 
          ,   
    ,        

     ,    ,  , 
    . 

b       ,   . 
           

     /     , 
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 .  ,        
.        . 

d          
      /   ,    

,  .       
            

( . .    )      437 
(          ( ))  438 
(      ( )).       

       in vitro    . 
     in vitro     

     . 
e       ,    

/  (  )   .     
          . 

f             
   .         

  .   ,    
 ,        .  

    in vitro     
 . 

3.3.3       

3.3.3.1   ,        

3.3.3.1.1           
          (    

. 3.3.1). 

3.3.3.1.2         
       ,      

            
     ,       

  ,       . 
          

  (   1    ),    pH  2   11,5. 
  ,    /  ,   

      ,      
 ,       ,   

   in vitro. 

3.3.3.2   ,       
:   

3.3.3.2.1           
        ,   

     ,      , 
   ,   ,    

       .  
,          

     ,  ,  
     . 
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3.3.3.2.2  

      ,    
          

/  ,    /    
,  ,  ,     /   

 ,           
,      . 

     ,    3.3.3.3. 

3.3.3.2.3     

     ,     /  
           

    ,    -  
   ,   ,    ,  

  ,     
/    .      

  . 

3.3.3.2.4  ,       
   /   

            
   (   1),     

        (   
1)    .   ,   

   (   2  2A),     
  ,    ,   

          (  
 2  2A)    . 

3.3.3.2.5       

      (A, B  C)   ,   A  B 
              

/       C      
 ,    A  B,   ,   

     A    
  B,   C         

   /  ,    A  B.  

3.3.3.2.6      

: 

a)    i) A + B; 
  ii) C + B; 

b)        ; 

c)      i)     
  ii); 

d) ,         
   /  ,   
  , . .         

 , ,         
   /  . 
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  i)  ii)    ,    
       . 

3.3.3.2.7  

            ,   
    ,       

         /  
2. 

3.3.3.3  ,        
     

3.3.3.3.1          
  ,     /  ,  

          
: 

  "  "   ,    
 1% ( /    , , ,     

/   )  ,      ( ,   
 ),  ,     1%,    

          
/  . 

3.3.3.3.2            
      ,         

,   ,       
/          
/       .   

10        ,   
           

1,   ,        
  /  .     

    ,      
  /   . 

3.3.3.3.3   3.3.3   /   
     ,      

     . 

3.3.3.3.4        
   ,     ,  , 
,     .  ,   

 3.3.3.3.1  3.3.3.3.2,     ,    
   /     < 1%.  , 

    ,      
 pH ( .  3.3.3.1.2),  pH     

   (     / ),  
    3.3.3. ,     

 /   ,     
    ,    3.3.3,  

 ,      ,  

  
2          

,      " " 
    . 
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    1    ,    ≥ 1%  
   /   ,     2  

  ,    ≥ 3%   .   
  ,     ,    3.3.3, 
    3.3.4. 

3.3.3.3.5     ,  /  
   -          

    /   ,   
 3.3.3  3.3.4.           

 ( .  1.3.3.2 − "   /   
"). ,  ,  /    

/          , 
          ,  

  3.3.3  3.3.4,        .   
         ,  

  . 3.3.1  3.3.3      . 

3.3.3.3.6     , ,  ( )   
      /    
 < 1% (       )  < 3% 

(  ),       
( .  1.3.3.2 "   /   "). 

 3.3.3:    ,     1  
    /     1  2    , 

         
(   1  2) 

,  
   : 

 
  

  
 

   : 

  
 1 

  
 2/2  

  1     + 
  1     

≥ 3% ≥ 1%,  < 3% 

  2      ≥ 10% b 

10 × (   1    
 +   1    
)  +   2    
 

 ≥ 10% 

         1      
  1    ,         . 

b         2B    ,   
       2B    . 
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 3.3.4:         
         

: : 
  

   
   

  pH  2  1%   1 

  pH  11,5  1%   1 

  (   1  
  )  

 1%   1 

   (   2 
   )  

 3%   2 

3.3.4    

    ,    ,  
    :  (  1.4).   1  

      .   3  
    ,       , 

    . 

 3.3.5:      / 
  a 

  1  2   2  

      

     

  
 

  
  

  
  

 
  

a   ,          1  
  ,        /     

,            
 1     (       ) ( .  1.4, 

 1.4.10.5.3.3). 

3.3.5       

          
   ,      

 . ,     , 
          

 . 
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3.3.5.1    3.3.1    /    

 

(    ) 

 

 

 

 

 

 

 

  
3          . 
4  ,      /   

 ,          ,  
   ,    
  in vitro. 

 

 
 
 
 

 
 
 
 
 
 

 
           

( .  3.3.1, 3.3.2.1.1, 3.3.2.2  3.3.3.1), 3: 
)       ; 

b)         ;  
)        , -

   ;  
d)        ,    

    ; 
)   ex vivo/in vitro    ; 

f)    ≤ 2  ≥ 11,54; 
g)  ,      

  " – " ( )? 

.   
  

 3.3.2  
  

 -
   

  

:   /      
/  ? 

-
  

 

:   /        
     

/  ? 

 

 

:   /       
   /  ? 

  
 1 

 
 

 
 

 

 -
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3 .

( .  3.3.1, 3.3.2.1.2, 3.3.2.2  3.3.3.1), 3: 
) 

; 
b) 

 (  2/2A .  3.2.2 -
 3.3.2.1.2); 

) , 
; 

d)  ex vivo/in vitro; 
) , 

 " – " ( )? 

 2/2A 

 2B 
,  

 2B  
( .  3.3.2.1.2,  3.3.2)? 
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3.3.5.2  3.3.2 /

/
/

( ) 

5  < 1%, .  3.3.3.3.1.
6 .  3.3.3.3.5  3.3.3.3.6. . 

" / "  1.3.3.2  1.3. 
7  2B 

, 
 2B ".

 1%5,6 , 
 ( .  3.3.1.1, 3.3.2.1.1  3.3.2.2), 

 ( .  3.3.3.3.4)? 

 ( .  3.3.3.2)? 

≥ 3%5,6 , 
( .  3.3.1.1, 3.3.2.1.2  3.3.2.2), 

 ( .  3.3.3.3.4)? 

-

 1 

 2/2A7 

-
5, 

( .  3.3.3.3.2  3.3.3), 
6:  

 1  + 
1 , ≥ 3%? 

:
/ ? 

 1 
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8  1 
 1 , 

.

-
/ 5, -

 ( .  3.3.3.3.2  3.3.3), 
6: 

)  1 + 
 1 ≥ 1%  < 3%, 

b)  2 ≥ 10%, 
)  10 × (  1  + -

 1 8) +  2 
≥ 10%? 

 2/2 7 
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3.3.5.3       

3.3.5.3.1            
       .  ,    

  , ,   .       
     ,        

,         .   
    ,      
    ,    . 

3.3.5.3.2  ,       
,     3.3.2.1.     , 

      ,    ,  
    .     24, 48  

72     . 

3.3.5.3.3          
: 

 )        1 (   
, : 

 i)         , 
   , ,  ,  
       

      21 ; 
/  

 ii)     4  6      
     3    /  > 1,5  

. 

 b)           
 2/2A,      4  6    

    1  :  

 i)  1   ; /  

 ii)  1  ; /  

 iii)  2  ; /  

 iv)  2    ( ),  

         
   21 . 

 c)      ( )  (  
 2 ),     b)   

     7  . 

3.3.5.3.4          
: 

 )        1 (   
, : 

 i)         , 
   , ,  ,  
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      21 ; 
/  

 ii)     3  5      
     3    /  > 1,5  

. 

 b)           
 2/2A,      3  5    

    1  : 

 i)  1   ; /  

 ii)  1  ; /  

 iii)  2  ; /  

 iv)  2    ( ), 

         
   21 . 

 c)      ( )  (  
 2 ),     b)   

     7  . 

3.3.5.3.5         
 : 

 )        1 (   
, : 

 i)         , 
   , ,  ,  
       

      21 ; 
/  

 ii)     3  4      
     3    /  > 1,5  

. 

 b)           
 2/2A,      3  4    

    1  : 

 i)  1   ; /  

 ii)  1  ; /  

 iii)  2  ; /  

 iv)  2    ( ), 

        
   21 . 

 c)      ( )  (  
 2 ),     b)   

     7  . 

- 183 -- 183 -

Авторское право © Организации Объединенных Наций, 2013 год



Авторское право © Организации Объединенных Наций, 2013 год



 

185 

 3.4 

    

3.4.1     

3.4.1.1 ,      
 (  ) –  ,     

     1. 

 ,        
(  ) –  ,       

  1. 

3.4.1.2           
:          

    .      , . . 
 -      

      . 

3.4.1.3     ,   
   ,   ,     . 

     ,      
" "   ;       

      (   ),  
 .     ,  ,  

 ,     ,     
   ,  ,    

.        ,  
      .   

   ,  ,     
 . 

3.4.1.4  ,        
      ,  ,    

 . ,      
 -     ,   3.4.4.2. 

3.4.1.5   "    "  : 

 )  ;   

 b)  . 

3.4.2      

3.4.2.1   

3.4.2.1.1   

3.4.2.1.1.1       1   
,        ,    , 

        . 

  
1      . 
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3.4.2.1.1.2   ,        
 ,   ,   3.4.2.1.1.3,  

      1  −  
     1  −   . 

3.4.2.1.1.3 ,      ,  , 
    ,    
   .      

     1   1    ,   
 ,    ,    3.4.1,   

       ,    
  /  ,      

   . 

 3.4.1:         

 1:   

     : 
)     ,    

      
  /  

b)        
2. 

 1 : ,       
;       

   ,      
      2.    

  .  

 1 : ,  /      
;    /   

   ,       
     2.     

  . 

3.4.2.1.2     

3.4.2.1.2.1  ,  -       
   ,      

 .          , 
       ,   

/   .       
 .       

. 

3.4.2.1.2.2           
         : 

 a)    ; 

 b)  . 

  
2           

  .    , 
    ,        

  . 
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3.4.2.1.2.3     : 

 a)        
,     ,  
  ,   : 

  i)   in vivo ( ,   
); 

 ii)   in vitro ( ,  
); 

 iii) ,        
 ,      

 ,    
,   ; 

 iv)  ,   , ,  
,     

 ; 

 b)        , 
      

      
. 

3.4.2.1.2.4      ,    
          

  .    
 ,   ,     ,    

 ,       .   
         , 
  ,     . 

3.4.2.1.2.5         
        . 

,      ,  ,   . 

3.4.2.1.3    

     2,    
      3   , 

 : 

 a)   E (IgE)     
,   ; 

 b)      . 

  
2           

  .    , 
   ,        

  . 
3 ,       ,    

 .         , 
     .    

     ,     
           

,        . 
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3.4.2.2   

3.4.2.2.1   

3.4.2.2.1.1       1   , 
         ,    

,        . 

3.4.2.2.1.2    ,         
 ,        3.4.2.2.1.3 

       1  −  
    1  −   . 

3.4.2.2.1.3  ,      ,  , 
    ,    
   ,     3.4.2.2.2.  

           1    
,     ,    

,    3.4.2,        
  ,  ,     

 /           
   ,    3.4.2.2.2.1  3.4.2.2.3.2  

  1    3.4.2.2.2.2  3.4.2.2.3.3    1 . 

 3.4.2:         

  1:   

       
a)    ,      

         
    ,  

b)       
 . 

 
 1A: 

,        
 /      ,  

    
   .     

    . 

 
 1B: 

,  −     
  /  −     
,      

   .     
  .  

3.4.2.2.2      

3.4.2.2.2.1         1A  
: 

 a)    500 / 2 (HRIPT, HMT −  );  

 b)        ,   
        

    ; 
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 c)   , ,   
      

     . 

3.4.2.2.2.2         1  
 : 

 a)    >500 / 2 (HRIPT, HMT −  );  

 b)        ,   
 ,      
      ; 

 c)      ,   
 ,     

     . 

3.4.2.2.3    

3.4.2.2.3.1    1   ,      
    ,      30% 

    .      
       15%    
 .    1        

        . 
        406  (  

             
)   429 (     ).  

    ,       . 
       (Mouse Ear Swelling Test (MEST)) 

         
             

 .  

3.4.2.2.3.2        1    
  ,     3.4.3: 

 3.4.3:         1A 

  

   
  

 3 ≤ 2% 

   
   

 

≥ 30%,    ≤ 0,1%  
   

≥ 60%,    > 0,1% ≤ 1%  
  

    
 

≥ 15%,    ≤ 0,2%  
   

≥ 60%,    > 0,2%−≤ 20%  
  

3.4.2.2.3.3        1    
  ,     3.4.4: 
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 3.4.4:         1B 

  

   
  

 EC3 > 2% 

   
   

 

≥ 30%−< 60%,    > 0,1%−≤ 1% 
    

≥ 30%,    > 1%  
  

    
 

≥ 15%−< 60%,    > 0,2%−  20% 
    

≥ 15%,   > 20%    

3.4.2.2.4   

3.4.2.2.4.1           
     : 

 a)    ,     
 ; 

 b)  ,   
 ,   . ,    

      
,    ,     

 ; 

 c)      ; 

 d)       
( .  1.3.2.4.7  1.3); 

 e)      , 
     ; 

 f)      . 
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( . ) 
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 1 
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 1  
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−− 
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 1 
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  /  in vitro      
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        . 
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     ,      , 

    ( , ,      
 ).        , 

        /  . 

3.5.1.4          
 ,   ,     , 

 ,   ,     . 
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       .   
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3.5.2.6   in vivo   : 

        (  475) 

 SPOT-    (  484)1 

      (  474) 
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 1 : ,        
   
     . 

 1 : ,       
     

) ( ) ( )  in vivo    
   ;  

b) ( ) ( )  in vivo    
        

 ,      
   .   

 , ,      
/  in vivo     

        
( )     

 ;  
)   ,   

        
; ,     
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       ,  

         2. 

  
1     ,      

 2  2014 . 
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3.5.5.2    
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          /  

     .    
     /     in vivo 

          
   ( .    (  3.6),  3.6.2.5.3). 
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 3.6 

 

3.6.1  

      ,     
    . ,     

         
,         

,       ,    
    . 

        
             

 ,        . 

3.6.2      

3.6.2.1          
           

(   ).       , 
     . 

Рисунок 3.6.1: Классы опасности для канцерогенов 

 
 1: 

     

 Отнесение  какого -либо  вещества  к  классу  опасности  1 производится  на  
основе  эпидемиологических  данных  и/или  на  основе  данных , 
полученных  в  ходе испытаний  на  животных . Далее  конкретное 
вещество  может  быть  отнесено  к  одному  из следующих  классов 
опасности : 

  1 :   ,    
  ;        

      . 

  1 : ,      
  ;       

        . 

 На  основе  комплекса  данных  при  учете дополнительных  соображений 
такие  факты  могут  быть  получены  в  результате  исследований  на  
людях , устанавливающих  причинную  связь  между  воздействием  на  
человека  какого -либо вещества  и развития  рака  (известный 
канцероген  человека ). Альтернативным  образом  подтверждающие 
данные  могут  быть  получены  в  результате  экспериментов  на  
животных , по которым  существуют  достаточные  подтверждения , 
демонстрирующие  канцерогенность  для  животных  (предполагаемый 
канцероген  человека ). Кроме  того , в каждом  конкретном  случае 
вынесение  научного  суждения  может  потребовать  принятия  решения  о 
предполагаемой  канцерогенности  для  человека , полученного  на  основе  
исследований , показывающих  ограниченное  подтверждение  
канцерогенности  у человека  вместе  с ограниченным  подтверждением 
канцерогенности  у подопытных  животных . 

 :    1 (   ) 
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      2    , 
       /  

,         
      1.    

     ,   
       

    ,    
    . 

 :    2  
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    ,       

,       .   
    ,   ,  

 ,   . 

3.6.2.3      ,   
 ,     :  
         
  ,       

,    . 

3.6.2.4     ,   
   ,      . 

           
      ,     

            
.          

   ,       
.       ,  

   ,     . 
 " "  " "     ,   

       ( )   
  3.6.5.3.1. 

3.6.2.5   (   ):  
      ,    

 ,      ,   
      .   , 

     ,   ,  
     . 

3.6.2.5.1      ,   
    .  ,   
,         .   

       ,    
 .          
      . 
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 a)     ; 

 b)  ; 

 c)     ; 

 d)    ; 

  ,       
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 e)      ; 

 f)      ; 

 g)         ( ), 
      

; 

 h)    ; 

 i)  , ,     
   ; 

 j)         
 ; 

 k)       , , , 
,    , ,  

. 

   ,       
 ,    3.6.5.3. 

3.6.2.5.3 : ,        
   .     in vivo  

  ,      . 

3.6.2.5.4          
  1,     2. ,     

,          1  2  
          , 

      ,    
 , ,    . 

3.6.2.5.5        ,  
         ;  

           
  ,        

     . 

3.6.2.5.6 ,       ,  
  - , -   -   

 ,         
, . .  " – ". 

3.6.2.6   ,      
 ,  ,      . 
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   ,      
       . 
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  .      ,   

   ,       .  
      .  ,  
    ,    .   /   

        (  
) –   (1995 , ,  )   

  ,       
,     ,  ,  

 ,  ,      
       .   

   ,      , 
         .   
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3.6.3      
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  .           
        ,  
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3.6.3.2         :  
  

3.6.3.2.1          
,         

      ,  
,          
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,       ,  
,         . 
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      , ,  , 
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 . 
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    ,       
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 ,    ,     
,     .     

  . 

3.6.3.2.4      

 : 

 a)   : i) A + ; 
 ii) C + B; 

 b)         
; 

 c)      i)      
 ii); 

 d)              
, . .          ,  

,      . 

   i)  ii)    -     ,  
        . 

3.6.3.3    ,      
      

     ,       
      1  2      

    /   ,   
   3.6.1   1  2 . 

 3.6.1:   /     
,   ,     

  

 /   ,  
   : 

  1 

  
 : 

 1   1  

  2 

  1  ≥ 0,1 % − − 

  1  − ≥ 0,1 % − 

≥ 0,1% (  1) 
  2 − − 

≥ 1,0% (  2) 

          
     . ,    

  :       
     . 

 1:  ,    2,     
  0,1%  1%,          . 

    .     
   ,         0,1%  

1%,              . 

 2:  ,    2,     
  1%,      ,   . 
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 К  этому  классу  опасности  относятся  вещества , в  отношении  которых  
имеются  некоторые  доказательства , полученные  в  результате  
наблюдения  над  людьми  или  экспериментов  над  животными  и, 
возможно , дополненные  другой  информацией  о вредном  воздействии  
на  половую  функцию  и плодовитость  или  на  развитие , при  отсутствии  
другого  токсического  воздействия , или  если  такое  воздействие  
происходит  параллельно  с другим  токсическим  воздействием , то  
отрицательное  воздействие  на  репродуктивную  функцию  
рассматривается  не в  качестве  вторичного  непрямого  последствия  
другого  токсического  воздействия  и когда  свидетельство  не является  
достаточно  убедительным , для  того  чтобы  отнести  данное  вещество  к  
классу  опасности  1. Например , пробелы  в  исследованиях  могут  сделать  
качество  доказательств  менее  убедительным , и в  свете  сказанного  
отнесение  к  классу  опасности  2 могло  бы  являться  более уместным . 
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.          
  ,          

      ,     
. 

9.5.2.3.8       

9.5.2.3.8.1  ,   ,   , 
  .   ,    

   ,      305  
   ,     .  

             
 ,        .  

 ( ),    ,   
       ,    

         ,    
. ,        , 

  ,  ,      
,           

   . 

9.5.2.3.8.2  ,       , 
 ,          
       ( , )     

 .           
 , ,      . 

 ,             
    . ,      
            , 

   , ,  ,      
  . , ,      , 

      ,       
         

    (  ,     , 
         )   . 

           (  
)      .     

 ,  5% (Pedersen et al., 1995),      
     ,     305  

(1996). 

9.5.2.3.8.3  ,      , 
       ,      
         ,  500, 

    ( .  4.1.1   4.1). 

9.5.2.3.9    

9.5.2.3.9.1         
  .    ,       
-    ,     , 

           
,        .  
 ,      ,  . 
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9.5.2.3.9.2    ,     
    ,        
  .        
      . ,  

 ,    ,       
         (  

  ). 

9.5.2.3.9.3  ,    ,   
       .    
          

  (Comotto et al., 1979; Wakabayashi et al., 1987; Goodrich et al., 1991: Toshima et 
al., 1992).    ,          
       .  , 

         .   
     ,    

      .        
   .      

  .  ,    ,   
   ,      . 

9.5.2.3.9.4           1 000,   
  305  (1996)     

 ,    ,     , 
     10%       . 
         ,  

     ,    . 
   ,      (   500),  
  ,       ,   

         . 

9.5.2.4   /  (Kow) 

9.5.2.4.1         
  Kow,   ,  ,   

      .    
         

     " - " ( )  
 log Kow.         

 ,      ,    
  .    ,     , 

,   ,  -  ,   
 Kow,          

    ,  ,   Kow,   
 (EEC A.8., 1992; OECD 117, 1989).       

,       (     
),         , 

pH   pK       pK    . 

9.5.2.4.2   Kow 

     Kow    
,         

 ( ),    ,     
 107  (1995),   117  (1989),  EEC 

A.8 (1992), EPA-OTS (1982), EPA-FIFRA (1982),  (1993)   pH−   
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(       ).    
 ,   log ow     –2  4.   

         .    
 ,     ,    

 ,      .  , 
 ,        

 ,          
,   ,         

 ,     .   
 (       )  

     Kow ,    log Kow   8,2 
(    , 1998).      ,  

      ,    
  –1.  ,     , , 

  log Kow    0–6.       
        .    

 log ow     (USEPA 1985).  

  Kow      ,    
    ,     ,  

  Kow,    .  

9.5.2.4.3     log Kow 

     Kow,     . 
  Kow      .   

  ,         
    (CLOGP, LOGKOW (KOWWIN), AUTOLOGP, SPARC). CLOGP, 

LOGKOW  AUTOLOGP      ,   
SPARC          

.   SPARC      
 .      log Kow   

  ,    . CLOGP   
    ,       

        (US EPA/EC 1993).   
Pedersen et al. (1995)      CLOGP  LOGKOW  

  ,      .   9.5.1  
 ,   .  

 9.5.1:   ,    Kow 

  log Kow   

CLOGP 0 < log Kow < 9a    log Kow   -
,   C, H, N, O, , P, /  S. 

LOGKOW 
(KOWWIN) 

–4 < log Kow < 8b     log Kow   -
,   C, H, N, O, , Si, P, Se, Li, 

Na, K /  Hg.       -
 , ,   ,  

   .  

AUTOLOGP log Kow > 5     log Kow   -
,   C, H, N, O, , P  S. 

      
     

AUTOLOGP.  
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  log Kow   

SPARC    -
    

 KOWWIN  
CLOGP  , 

 log Kow > 5  

SPARC    ,   
 ,   -

,   ,   -
 .  SPARC   ,  

   ( , KOWWIN, CLOGP, 
AUTOLOGP), ,      -

       log Kow.  
  SPARC    -

   .  

a   ,  ,    log K w, 
  ,   , ,     

 log K w            
0   9 (n = 501, r2 = 0,967) (TemaNord 1995: 581).  
b    ,        
log Kow (Syracuse Research Corporation, 1999),  13 058 , ,   
LOGKOW     ,    log Kow   

  –4  8.  

9.5.3   ,       
   Kow  

9.5.3.1   -  ,     
   .  ,      

      -  . , 
    ,     

,       log Kow.  

9.5.3.2   

9.5.3.2.1       ,    
       (DoE, 1996; ECETOC 

1996;  US EPA 1996).         
   (OECD, 2000).      , 

       ,    
     ,       

  .       , 
   ,      

 ,  , ,    . 

9.5.3.2.2        , 
    ,         

  . ,    , , , 
      . , , 
   ,         

  .         ,  
     .     

        ,  
    .   ,   

  ,       ,   
   ,    ,  . ,  

   ,        
    ,     -  . 

       ,   ,  
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  .       
  . 

9.5.3.2.3          
          

Kow    .  ,    
        

 . 

9.5.3.3      

      .  
      ,     
     .      

     log Kow,     
   .  

         , 
   ,    ,   

    ,      
.        

 ( ,  20%        ), 
     . 

9.5.3.4   

     ,     
 .   , ,  

      .   
     ,  700 ( , European 

Commission, 1996).      ,     
 ,        (CSTEE, 

1999),        ,  1 000.   
        
    .       

           , 
          , 

          . 

9.5.3.5 -   

9.5.3.5.1      (   –  )  
  (   ).       

   , ,   
.       -   

       ,  
    ,    . 

       
    ( , , , 

),       . -     
,    .     

   ,   ,    
 ,      ,  

   . 
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9.5.3.5.2  ,    

  ,   , ,    
            

     . 

9.5.3.5.3   /  (Kow) 

   -     
/             

 -   .  ,    
        ,  ,  

  ,      .   Kow, 
  ,      (Tolls, 

1998).   ,  ,      
-       (Tolls, 1998).  

(Tolls (1998)) ,    -    log ow, 
    LOGKOW,      

;      " "  log Kow, 
    (Roberts (1989)).   ,   

    log Kow       
   .     

       log Kow. 

9.5.4       

9.5.4.1  ,   

  ,    ,  ,  
  .  ,  ,   

,        
,      .  , 

           
  < 500,           

     .    
 ,          

  ,     ,     
,     .  

       (4   ),  
       ,      

   ,    . 

9.5.4.2    log Kow 

  ,      log Kow      
,     .      
 log Kow,     < 4,       

         . 
  ,        

 .     log Kow,    ,  
    .  

9.5.4.3   

         log Kow,   , 
     log Kow,        

     ,      
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      ,     
   log Kow,   ,     

 Kow. 

9.5.5    

9.5.5.1     ,  ,    
           
     . 

9.5.5.2         
  ,   .     

       ,    
 log Kow,             , 

,    ,       
 .       ,   

   ,     ( , ). 

9.5.5.3       
  Kow,   ,  ,   

       .    
  ,   ,   

,     (   " -
")   log Kow.       

   ,      ,  
    .   ,     

,    -  ,   
 Kow,          
  ,  ,   Kow  .  

9.5.5.4   ,    ,    
 . 

9.5.5.5   ,         
 ,  ,   : 

 ) /   ,    = : 

  i)   500:      

  ii)  < 500:      . 

 b) /   ,    = : 

  /   log Kow,    = 
: 

  i) log Kow  4:      

  ii) log Kow < 4:      . 

 ) /   ,    = : 

  /   log Kow,    = 
: 

        log Kow = : 

  i) log Kow  4:      

  ii) log Kow < 4:      . 
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9.6   

9.6.1   

9.6.1.1   " – " ( )    
         ( , 1986 )  
   ( , 1989 ).   ,  

          
      / .   

  1901   "Studien über die Narkose"   , 
    ,     

    -      (Lipnick, 1991a). 
 ,    ,        

      ,        
 .         

 – . 

9.6.1.2            
/        ,   

   ,  ,   
     .  ,  ,  

         
.   ,     1972    137  

    log (1/C) = A log Kow + B,  log Kow –   
/ ,   –    ,   

   ,     
,   ,   , ,    

 .    ,      
     ,      ,  

    ,   1981  , 
     , - ,  .    

,      ,   ,  
          , 

       (Lipnick, 1989b). 

9.6.2  ,     

9.6.2.1          
 ,     ,       

,         .  
   ,    ,  

,       ,    
 ,        

          
  (    )     

 .  ,    log ow  log  
    ,     , 
      .    

  ,      
      log ow,     

 (Lipnick, 1995). 

9.6.2.2         .  
       ,  

       . ,    
      ,     , 
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      .   
    ,     , 

    .    
      ,       

,       .   ,  
     log ow,          

     .      
 ,       , 

    .    ,  
     (Lipnick, 1990). 

9.6.3    

9.6.3.1     ,      
       .  

,       ,  
           

,         .  
,        ,  

    ,     
          
     (   ).  ,   

     ,  . 

9.6.3.2 ,   ,  96-  50   
,   , n- , -1  -1,    
     n-   -1.    
      ,        

            
 .        

            
,     .      

    ,    
 .        

,         ,    
  .  ,      

    ,       
   .  

9.6.3.3         ,    
,         

,      . ,    
 ,     ,    

 . -      
      ,      

  ,        
,         

.          "  
".     ,      

        .   
 ,     , ,  , 

   ,    .  
  ,        , 

    .      
 ,    , . ., ,    
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, ,  ,    ,   
   " "     ,  

   log ow. 

9.6.3.4 ,    ,     
,     ( ,    
)    ,  ,     
    .     

 ,     
    -, -    

,        -  
    (Veith et al., 1989).    

           
 ,    . 

9.6.3.5   ,        
. , ,   .    

    . ,    
      ,    ,  

      ,   .    
       ?  

      , ,    
 ,        

       
.          . 

    -   ( ,  ) 
    ,     

 ( ,  ).      
      ,    

   ,   -  ,  
    .      

 ,      . 
     ,   

           
   ,         

-     (Lipnick, 1991b). 

9.6.3.6        ,  
        

,      ,      
     .   
  ,      , 

  ,         
   ,   .    

   ,   ,     
.      log Kow –    

 .  

9.6.3.7   ,      
       ,  

     ,      
 .    ,          

,   /  ,    
. 
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9.6.4          

9.6.4.1   ,   ,   
  : 

 a)   / , log Kow; 

 b)  , ; 

 c)    ; 

 d)     ,   ; 

 e)      . 

9.6.4.2    ,     
       ,     
     .      

  ,         
 . ,       

    ( . ),      ,  
      ,    

   ,        
       ( , 

        
  ),          

         . 

9.6.4.3         ,  
      ,     

    (   ).    
       . ,   
 ,            

 .   ,       
 .    ,       

    .        
  ,      

,  ,   -       
,         ,  
   .   -     

  ,     ,  
  ,        ,  

,    .       ,   
, ,    .  ,       

     ,   
   . 

9.6.4.4       ( )    
 -    "Development of Chemical Categories in the HPV Challenge 

Program",       ,    
"…           

,     ,      
… [  ,  ]    ,   

  -  ,      
        " (USEPA, 1999). 

    "  2 800  ,   
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 ,   1990       
         ".  

9.6.4.5     , "…    ..,  , 
        ,   

      .     
         

,          
.         ,  

"…       ,   – 
       ".    

         . 

9.6.4.6    ,     
  (US EPA, 2000a),   «…    
   ( )     ,  

       ("  ")». 
      "     

(      )… [ ]   … 
[   ] ECOSAR (US EPA, 2000b) –     , 

  ".       
    ,    ,   

    ,     ,  
 . 

9.6.4.7       (Pederson et al., 1995), 
 "Environmental Hazard Classification" ("     

 "),         ,  
  (5.2.8),         
 .        -  
,  log Kow.        

 "    "  "… , , 
   , ,  , ,  , 

  ,       
,     ,   

  ",        (OECD, 
1995).      ,   

     . 

9.6.4.8        (European 
Centre for Ecotoxicology and Toxicology of Chemicals – ECETOC)  , 

 "QSARs in the Assessment of the Environmental Fate and Effects of Chemicals" 
("           "), 
      "…     

      ,    
  (ECETOC, 1998).      

     .     
  ,   ,    

   (" "),         
,   .      

  ,      
      . 
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9.6.4.9   /  ( ow) 

9.6.4.9.1   log ow       
 ,   CLOGP (US EPA, 1999), LOGKOW (US EPA, 2000a)  

SPARC (US EPA, 2000b). CLOGP  LOGKOW     , 
  SPARC         

.      ,   
,        ,    

       , 
   -      . 

          
 SPARC.  log Kow      , 

      . 

9.6.4.9.2  log Kow       
,    ,     ( ) . 

 ,         ( , 
),          

.  ,         
.        log Kow  

 ,     ,   
           . 

9.6.4.9.3         log Kow, 
   6–6,5,   ,   log Kow  

   8,    . (Bruijn et al., 1989). 
           , 

         . ,   
,           , 
    log Kow,      

; , ,       log Kow 
     .   ,   

 log Kow,      ,      
   ,     ,    ,   

  log Kow,      ,  
    , , ,   ,    

    (Lipnick, 1986). 

9.6.4.10   ( ) 

9.6.4.10.1    ,   ,    
  .        

      ,     
,        
        .  ,    

   ,    log Kow  
,   , .       

        
  ,         log Kow = 6. 

    log Kow        
     .    

           
.    , , , ,   

      ,  .   
 ,      ,  
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   ,   ,     
,            

     . 

9.6.4.10.2      log Kow,  
 .  ,        

 5,5,   ,       
       ,   

  (Bruijn et al., 1989).      
  ,     log Kow. 

9.6.4.11  –    

 ,        , 
     ( ),    

     . ,     
       .   

       ,   
       . 

, . .   ,     
,     ,    .   

         , 
         . , 

   ,  ,    
  (OECD, 1995),  ,      
, , ,  BIODEG (Hansch and Leo, 1995; Meylan and Howard 1995; 

Hilal et al., 1994; Howard et al., 1992; Boethling et al., 1994; Howard and Meylan, 1992; Loonen et al., 
1999).          

 ,   ,    , 
  ,    ,  , 

  .  ,    
 ,    ,      

 ,      ,    
 "     " (Pedersen et al., 1995; 

Langenberg et al., 1996; USEPA, 1993) , ,     
   , – "     ".  

9.6.4.12     ,    

        
 ,    (   )  

   log Kow    ,      
 ,       

( . )  .      
  ,        

   .   ,  
   , -   ,    

     . ,   
  ,        

 ,     ,    ,  
 . 
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9.6.4.13       

           
   ,    , 

  .         
     .  ,  

    log Kow,      
,   ,      , 

       .  
         

     ;   
          

.  , ,       4  
           

 ,    . 

9.7      

9.7.1  

9.7.1.1     –  ,    
,    ,   ,      

            
(OECD, 1998).        

,    ,       , 
            

   ,    . ,  
          

,       ,   
 ( . .      , ,   M+  

 −NO3),            
   ,  ,   ,  , , 

, ,   .      
  ( , CN−)  ,     

          
.         , 

   . 

9.7.1.2   ,       
  /   ,       

:  , . .    ,  ,    
   ,     .     

 ,       " ", 
            

       .   
  ,      .  

       10. 

9.7.1.3  , ,    ,     
  .        

  ,       , 
 ,    –    –  . 

,    ,   ,   

  
4  , i = (   )/  . 

- 573 -- 573 -

Авторское право © Организации Объединенных Наций, 2013 год



 

- 574 - 

  ,   ( ) 50,     
 .     ,    

       ,  ,   . .  
 ,             

  ,        , 
     , ,      

  .  ,       
       ,      

   ,    10. 

9.7.1.4       ,  , 
         

 .       , 
  ( ) 50,       

  .      10. 
  ,    ,   , 

  ,    ,  . 

9.7.1.5        ,   
,    .  " ",   

   3.10,    .   
    ,       
  ,    -  , , , 

.  ,       
     ,     
  .  , log Kow       

  .    ,     
/           /  

    ,       
,     . 

9.7.1.6        ,    
 ,          

 ,      .  ,  
           ( , 

  ).       , 
            
 .          

   ,        
     .  

9.7.1.7 ,         
 ,   -           

   ,         
,     ,      

   .    ,  
  .     ,   , 

  ,       ,  ,    
 .      ,  ,   

   ,       
 .   ,       ,  

 ,   ,   28     , 
  .      

   ,       
.   ,  ,  
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      ,     
 .  

9.7.1.8 ,  , ,      
  ,      ,   

,        
 ,      ( ) 50 , , 

   ,     .       
, ,   ,       

   .  

9.7.1.9        . 
          

  (   , ,     
): 

 ) , 0,    ,    ,  
 ,   .  ,  
,    ,     

   ,     
 ,          

,        
     ; 

 b)    , ,    ,   
   ,      

         . 

 ,       ,    
      .    

    ,       
          . 

  ,          
,        ,   

     / ,   . 

9.7.2            
 

9.7.2.1      

9.7.2.1.1   ,      
, ,  ,       . 

  9.3     ,   ,   
,   ,   . 

9.7.2.1.2    

9.7.2.1.2.1     , - ,    
      ,     

.  ,  ,    pH,   
    : i)        

( , ,   )  ii)       
  . 

9.7.2.1.2.2      ,   
   ,  ,    

.  ,     
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 ,         . 

9.7.2.1.2.3         
            

  .       
       , 

 pH, ,    ,    MINTEQ (Brown 
and Allison, 1987), WHAM (Tipping, 1994)  CHESS (Santore and Driscoll, 1995).   

    Biotic Ligand Model (BLM) (   
),      ,  

    .  BLM      
  ,    (Santore and Di Toro, 1999).  

  ,         
    ,        

    (OECD, 2000). 

9.7.2.2    

9.7.2.2.1         
      ,    
.  ,    pH,      

. 

9.7.2.2.2    

      .     
       /     

    .   , 
,   pH  .      

 , ,     , 
   ,    .  , , 

    ( )    , 
   .  ,      

, , ,    ,    
/  (  10). 

9.7.2.2.3        

       ,   
 ,      , 

     24   ,       
/  (  10).    – 

  ,    ,   
  ,        , 

,       .  
 ,     ,    

  / ,    , 
      .    

  pH ,  ,     
        

      ( .  9.7.2.1.2.3).  
,        . 
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9.7.2.2.4         

     ,      
,       ,   

  .        
 pH,          
.     pH         

,      . 

   ,      ,  
             

  ( . .  1 /  – " ", 10 /  – " "  100 /  – " "), 
   .          

  (  ),    ,  
       28       

 pH. 

9.7.2.3        

   ,         
,           

.  ( ) 50  ,   ,     
               

  ,    .   
  , ,      

 ( ) 50    pH,         
 .    , ,   

 ,      ,  
  – . 

9.7.3      

9.7.3.1             
      ,        

,         
  .      

       .    
      ,  ,     

    ( . .     ),     
    .       

,    ,     9.7.1. 

9.7.3.2        -  , ,  
,         .   

  : 

 a)   ,      , 
, ,    ; 

 b)    ,    
,    . 

 , ,   ( .  9.7.1.5  9.7.1.6). 
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9.7.4  

9.7.4.1  log Kow        
  ,    ,  , 

,      ,    
 . 

9.7.4.2 ,      ,  
  ,           .  

         
        . 

9.7.4.3        ,   
  ,       

,    .      
           

   ,       
 .      .   
   ,      .  
         , 

              
       .     

 ,      ,    
           

   .  ,    
 ,         

 .     ,    
     ,     . 

    ,  ,      , 
    . ,       

      ,    
      . 

9.7.5        
 

9.7.5.1         

9.7.5.1.1          
       9.7.1.      , 

       .     
   .        

      . 

      ( ) 50     
 ,         

  . 

9.7.5.1.2   ,  ( ) 50  ,  
  ,   ,    , 

     ,  .  
       . ,    

  , ,  /  ,       
      , . .: 

( ) 50   = ( ) 50  × (   
 /   ) 
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  ,  . 

9.7.5.2    

9.7.5.2.1  ( ) 50     > 100 / ,  
       . 

9.7.5.2.2  ( ) 50       100 /  
   ,    ,    

     .     ,  
        /  

(  10). 

9.7.5.2.3     , . .      , 
     ,    

    (   4),   
           
 . 

9.7.5.2.4   ,      ,  
      ,    

 : 

9.7.5.2.4.1 7-     

        7  (  ) 
 ( ) 50,        

: 

 a)          
   ( ) 50,       

 1.        1,  
        ,   

 ; 

 b)          
   ( ) 50,       

 2.        2,  
        ,   

 ; 

 c)          
   ( ) 50,       

 3.        3,  
        ,   

 . 

9.7.5.2.4.2 28-     

   ,   9.7.5.2.4.1,    
  1,      ,    

      . 

            
  / ,    ,     

.   ,     2, 3  4,  
        ,   
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  28 ,   ,    
. 

9.7.5.3     

9.7.5.3.1  ( ) 50      100 / ,  
       . 

9.7.5.3.2    ( ) 50,      
  . 

9.7.5.3.2.1   ,     ( , 
,  24-       , 
,    )  ( ) 50     

,    .   
  ,       ,   

,    ,      
    .      
    . 

9.7.5.3.2.2       
( ) 50 (  ,  ,   ): 

 a)  ( ) 50      1 / ,  
       1.    

    I,      
    ,    ; 

 b)  ( ) 50     > 1 / ,   10 
/ ,         2.  

      2,    
      ,    

; 

 c)  ( ) 50     > 10 / ,  
 100 / ,         3.  

      3,    
      ,    

. 

9.7.5.3.3   < ( ) 50,       
   4 

9.7.5.3.3.1    ,   
   ,    ( , 

,  24−       , 
,    )  ( ) 50   

.  ,        
  ( ) 50,   100 /        

,  (   4)    
   . 

9.7.5.3.3.2 7-     

     ,    
     ,    

,    7−    / . 
       ,     

 . 
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        7  (  ) 
 ( ) 50,        

: 

 a)          
   ( ) 50,       

 1.        1,  
        ,   

 ; 

 b)          
   ( ) 50,       

 2.        2,  
        ,   

 ; 

 c)          
   ( ) 50,       

 3.        3,  
        ,   

 . 

9.7.5.3.3.3 28−     

   ,   9.7.5.3.3.2,    
  1,      ,    

      . 

            
  / ,    ,     

.   ,     2, 3  4,  
        ,   

  28 ,     ,   
 . 

9.7.5.4      

9.7.5.4.1          , 
            

    ,     
.  ,          

  ,      
    .     
     ,   ,  

  .   ,  ,   
   ,     

  . ,    ,   
       ( , ,  

 ) /           
   ,        

,          
,    .       
,    .      ,  

          . 
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9.7.5.4.2 ,    ,     
 1 ,     .     

  ,    ,  ,  
    (  )     ,    
  . 

9.7.5.4.3           
 : 

    

 
 

 -
 ,  

  

   1  

 
 

 -
 ,  

  

    , 
    -

/   

 
 

1        
   

9.7.5.4.4       ,   
 /  (OECD, 2001),     

         
.          

      ,     
 (Skeaff et. al., 2000) ,      

( .     5  VI –    ). 
. .             

, ,     ,  
( ) 50,        ,   

   ,     . 
       ,      

 ,     . 
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. 9.7.1:       

    
 

( ) 50    > 100 /     

 
( ) 

  
 (  ) 

   

   
≥ ( ) 50     

 

       

24-     
/  , 

  ≥ ( ) 50 -
  

 

  
     -

   
 ( ) 50 -

 ,    
  

( . 9.7.5.1) 

 

 

       
    

  7-   -
  /  

 

    

   
   

( ) 50 -
  

 

  
 1  
 -

 

 

    1  -
 ,   -

       
  

   

  
 

  
   

 ( ) 50 -
  

 
 
 
 

 
 

 
 

  
 2  
 -

 
 

 

    2  -
 , : 

1)    -
      

;  
2)    -

/  ,   
28     -

     
 

   

  
 

  
   

( ) 50 -
  

 
 
 

 

 
 

  
 3  
 -

 
 

    3  -
 , : 

1)    -
      

;  
2)    -

/  ,   
28     -

     
 

   

    4   -
,     -

/   ,  
 28    -

    

 

 

- 583 -- 583 -

Авторское право © Организации Объединенных Наций, 2013 год



 

Авторское право © Организации Объединенных Наций, 2013 год



 

- 585 - 

 9 

 I 

      

1.         
    .       

    .       
.         ,       

 ,           
  . 

2.     

2.1       
 .       

  ,      (Schwarzenbach et al., 
1993).     ,     

  ,       . 

2.2        
  ,    -   

(Schwarzenbach et al., 1993).        –  
  ,       

  .       
        . 

2.3  

2.3.1     H2O  OH   , 
  ( )       OH. 

   ,   .    
 ,   ,       

  .       
   pH (" "   ,  

  ),         
. 

2.3.2          
 –   111  "Hydrolysis as a function of pH" ("   

  pH") (  OPPTS 835.2110   OPPTS 835.2130 Hydrolysis as a 
function of pH and temperature ("     pH  ").  

 111         pH   
 .      –  ,  

  ,     ,    
,   ,     ,  ,  

     .   5   
       

      pH,      
  (4, 7  9)   50 ° .      

   10%,  ,      ;     
   .      

     pH (4, 7  9)    
     .     

 ,       
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   ,    . 
    OPPTS 835.2130   ,  

  111 :    ,  ,  
 . 

2.3.3  , ,  ,   , 
    ,     , 

        .    
          (OPPTS 835.2110). 

2.4  

2.4.1        ,  
   ,          

 (OECD, 1997). ,       
  .     , 
          
,    ( ) ,   , 

      .   ( ) 
  ,        , 
    .     

,      ,     
 ,     (  

). ,   ,      
    -  ,   

,    ,    
    ,     ,   

 ,    . 

2.4.2        
,      ,  OPPTS 

835.2210 "Direct photolysis rate in water by sunlight" ("   ,  
     ")  OPPTS 835.5270 "Indirect photolysis screening test" 

("     ").   OPPTS 835.2210 
  .   1      

(   )      
 .  2   .   1   

     ,     
  .   2     , 

 ,     ,  
     .     

          
  .          

. ,   50   ,     ,     
 , , ,      .  , 

,       ,   
,           

 . 

2.4.3   OPPTS 835.5270    
   ,   .      

,    ,      
,      ,    

,         .  
   ,    ,   
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        , 

   9 .  ,   , 
       
  ,   .  ,  

          
,      ,     

        . 

3.     

3.1       .   
            

 (OECD, 1995). 

3.2   

3.2.1        
   ,   (   301A-F 

),  (  .4),  (835.3110)   (9408, 9439, 10707). 

3.2.2        
,       ,    

 .    ,   
,  : 

 a)     (2–100 / ); 

 b)        
; 

 c)       (104–108 / ); 

 d)    ; 

 e) 28-   ,  10−   
 (    MITI I (   301  ), 

     ; 

 f)   < 25 ° ;  

 g)  ,  70% (  )  60% (  
  2   2),    

 ( ,     
    ). 

3.2.3 ,         
       ,    

     (      
). 

3.2.4     ( ,  .5 )   
,      .    

 5-         
   ( ) ,     ,   
   ( ).     5 ,   

 ,    50%      
  ,       

   . 
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3.2.5        (OECD Test 
Guideline 306)    ,     

      . ,   
  ,       306  (> 70% 

   > 60%    ),    
,          ,   

. 

3.3   

3.3.1       , 
    -    .    

       304 –  ,  
.9  .12     E 1625-94. 

3.3.2   ,    
, : 

 a)      ,  
     ; 

 b)   ; 

 c)   / . 

3.3.3        
  ,           

,         . , 
     70%,      
,     20%   ,  

  ,   20%,     
.  ,      

   (    ) (OECD Test 
Guidelines). 

3.3.4        
  .       

,    .  ,     
    .      

     . 

3.3.5      ,  
  ,     ;  ,  

 MITI II (OECD Test Guideline 302C)   ,  
      ,    

   MITI I (OECD Test Guideline 301C).     
Zahn-Wellens test (OECD Test Guideline 302 )   " "  

 . ,         
    ,     , 

           
   . 

3.4      

3.4.1         . 
           

  ISO/DS14592     ,  
     /  (Nyholm and Toräng, 1999), 
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  ASTM E 1279-89(95)       
  OPPTS 835.3170.        

. 

3.4.2   ,     
 , : 

 a)     (  )   ;  

 b)     (1–100 / ),  
   . 

3.4.3      ,   
   .      

  ,     .  
   ,   .   

   ,     
 . 

3.4.4          
 ,    .  ,   
        . 

3.5        

   ,      
  ,    303   (    

),  ISO 11733 (     )  
 .10 .        , 

       (Nyholm et. al., 1996).  

3.6     

3.6.1       
        

.     ISO 11734:1995(E), ASTM E 1196-92  OPPTS 
835.3400. 

3.6.2         
      : 

 a)        2 
(     N2); 

 b)   ; 

 c)     35 ° ;  

 d)         
(  2  4). 

3.6.3      .  
         

. 

3.7      

3.7.1          ,   
         .    

      304     
    ,    OPPTS 

835.3300. 
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3.7.2  ,      
, : 

 a)    ,   ; 

 b)    ;   

 c)    2. 

3.7.3        
 OPPTS 835.3180 Sediment/water microcosm biodegradation (  

   / ).     
,    ,      . 

    ( . .  ) ,   
 ,     . 

3.7.4          –  
      (OECD Test Guideline 1996b)     

 (OECD Test Guideline 1996a), .      , 
     ,      

    .     , 
     ,    
   . 

3.8    

3.8.1          
   ,       
   ( , Syracuse Research Corporation's Biodegradability Probability 

Program, BIOWIN) (    ,   
 ).       (1993 )  

  . (1996 ).  ,      
 .      , - , 

   (BIOWIN).      
        

,    .     
       ( )  /  (OECD, 1994),   

  . (1995 ).      . 

3.8.2    MITI (1992 )     
   ,  ,      

    ,  ,     
.       304 .   

     (  )   
,       . " "  

   162 ,   41 (25%)      
     MITI I.   ,  142  

  " ",       138  (97%), 
,    MITI I,     .  ,  

   ,           
 ,            

  " "  .      
     . 

3.8.3            ( )  
/          , 

  ,     .    
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 ,       115  ,   
     .     

  9 ,    .    
         /  (OECD, 

1994), , ,       ,   
      . 

3.8.4  ,     (EC, 1996)   
  ,      

 ,        ,  
      ,        

    (EC, 1996). 

3.8.5  ,    ,   
    ,    

        ,    
    . 
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 9 

 II 

,       

1.  

1.1         
 .     ,  ,  , 

   ,    ,     
   ,    .  ,  

           
,     . 

1.2  ,       
 ,     (OECD, 1995).  

1.3 ,    ,     
     ,      

    ,     . 
         : 

 a) ,    (   
); 

 b) ,    (     
 );  

 c) ,     ( -  , 
  ,  ). 

      . 

2.    

2.1          
 .        

, ,   " "     ,  
     .    

     ,     
   .      ,   

 ,        . 

2.2      ,   
        . 

 ,        
   .   ,   

,   " "  , . .  ,    
      .  ,      

          
 ,      . 

    ,  , , ,   
  .         

,      ,      (OECD, 
1995; Nyholm and Ingerslev, 1997). 
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2.3           
      .  , 

  : 

 a)        
(   ); 

 b)    ; 

 c)    ;  

 d)   . 

2.4        
   ,    ,     

.         
   .       ,   

 ,       , , 
 ,      .   ,  

            , 
,     . 

2.5    ,    
     ,      

        . 
,        ,   

      (Scow, 
1982). 

2.6   ,     
   , ,    ,    

  .       
        ,   

   ,   .      
       –   : 

104−108 /       103–106 /  
     (Scow, 1982).   , ,   

 . 

2.7          
         . 

,     ,   
     (   / )      

  ,            
    (OECD, 1995).  ,    

     ,  1 / ,   
     .  , ,  
   ,    ,    

   ,   .    
           

 .  , ,        
        –    (OECD, 

1995).          
  , , ,       

. 
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2.8       ,    
      ,   

, . .  ,    (      
 ,    ,    , 

   ).       
,    ,   ,    

  .   ,        
,   ,    ,    

    ,   , 
   .  

3. ,    

3.1    

3.1.1          
  (2–100 / )      ,  

/ , ,  ,    .  ,  
  ,        

,   10 / ,       
    ,     (OECD, 

1995).     , ,  , 
     (Scow, 1982).   ,  
       ,       

      . 

3.1.2  ,       (S0)  
    ( s),      .  
 –   ,      , 

 50%     .   , 
    ,        

,          
 (OECD, 1995).     (  103–105 / ), 

   ,      ,  
   .      

( ,   )       
     , . .    

 .         
           (OECD, 

1995). 

3.1.3    ,  ,    
 ( . .  10 / ), ,        

.       , , 
        ,    

    .     
  . 

3.2    

3.2.1         
   ,       

   .       
      1  10  / , . .   1 000  

,   .       
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 ,          
. 

3.2.2 ,    , ,  , 
,  .      (   
 ),          

 . ,      
   ,      , 
      ,    

 ,        . 
  ,    , ,   

          
,      .     

  ,    ,   
         

,     .    
           

   ,   .  

3.2.3   ,       
       

   - .  -     
    .  ,   

        .  

3.2.4 ,     ,       
 ,  ,    ,   ,  

 ,    ,   
 .   ,    ,  

  − ,     . 
           

    ,    ,  -    .  

4. ,     

4.1        
,    .     

          (Scow, 
1982). 

4.2  

      ,   , 
, ,  .       

        , 
      ,       

     ,    –     
   .        ,  

          
.             

   -       
 .           

 ,         ,  
       . 
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4.3  

     .   
    20–25 °  (    

   ),        
 35 °  – ,         .  

           0 °   
100 ° .    , ,    10 °   30 ° ,  

      , ,  
 10 °  (de Henau, 1993).       

   ,     ( -  
 )  .     

 ,             
        ,    .  

4.4  

        ,  
  .        

,         6–8.    5 
    .     

   ,       5–6 
(Scow, 1982).  ,       

   , ,   5–8 , . . 
,      .  

4.5    

     (   )  
   .        

,      ,   
   .     

     , - ,   ,  
 .  
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 9 

 III 

      
    ow   

1.   ( ) 

1.1  

       
          ,  

   ,   .      
 ,   ,       

       – ,   
   . 

1.2       

1.2.1        ,  
      ;     

    (OECD 305, 1996)     
(ASTM E 1022-94).   305  (1996 )   

,     – OECD 305A-E (1981).   
   (OECD 305, 1996),     

  (ASTM E 1022-94),     , 
       .    

 (log Kow > 3)      . 

1.2.2    (305)   ,     
   ,    : 

 a)   ,     ( , 
     ); 

 b)    ; 

 c)  ,    ; 

 d)   :        ; 

 e)      ; 

 f)    . 

1.2.3       :   ( )  
  ( ).        , 

   ,        
 .  28-   ,     

      . ,    
 ,       Kow  k2 ( , 

log k2 = 1,47 – 0,41 log Kow (Spacie and Hamelink, 1982)  log k2 = 1,69 – 0,53 log Kow (Globas et 
al., 1989)).   (d),    95%  

,  ,  ,     –ln(1 – 0,95)/k2,  
,      .     

  ,    .    
        .     
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   .       
        , ,  

,          
   . ,     
       , 

        ,     
  (OECD 305 (1996), ECEATOC (1995)).    

   ,      
    (  )  ,  ,  = k1/k2 

(k1 –    , k2 –    ,  
   ).    

 , . .       , 
 k1/k2    .     

,        / ,  ,   
 "  "   – . 

1.2.4   ,     , 
 ,          

,       
.    ,    . 

          . 
   ,         

 ,      ,  
    , ,  ,  

      .     
           

.      ,     
  ( . .    )     , 

      . 

1.2.5  log ow  6,       
   log ow.    ,  

,         
    .      

,    ,     
        .  ,  

      ,  log ow  6,  
             

 ,   ,  log ow  6. 

2. log Kow 

2.1     

2.1.1    -1/  (log ow)   
  .    log ow    

    . log ow    , 
         .  

2.1.2     log ow    
            

-1  .  ow     
       .    

  log ow         
(Niimi, 1991).     ,     

   (Henderson and Tocher, 1987).  
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2.1.3    -1/  ( ow)   
   ,        

   ,       
.  ow      ,     

       ,     ow, 
   .       

    ,      
   ( , ).  

2.2      ow 

2.2.1     ow    
 –       –    , 

 OECD 107 (1995); OECD 117 (1983); EEC A.8 (1992); EPA-OTS (1982); EPA-FIFRA 
(1982); ASTM (1993). ,        , 
         

 .      ,   
  ,     ,    

   (De Bruijn et al., 1989; Tolls and Sijm, 1993; OECD draft 
Guideline, 1998).         

       . 

2.2.2     

            
  –    n- .    ,  

       ,  
   ,    .    

 ,   log ow     –2  4 (OECD 107, 1995). 
         , 

    -1       (±1 ° )  
20 °   25 ° . 

2.2.3   

      ,    
       ( , 8, 18),  

   .  ,    , 
   ,    
,         .  

       ,   , 
    ,   .  

 ,   log Kow    0−6 (OECD 117, 1989).  
            

 . 

2.2.4    

         Kow,  
 log Kow   8,2 (De Bruijn et al., 1989).      

        (  
),         , 
     Kow. 

    , , -1   
      ,     

    .  ,   
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      ,     
     ,   ,   
       ,    

 .         
  ,         . 

2.2.5    

      log Kow    
.          

     .     ,  
      -1.  

        ,   
        , 
        .   

           , 
      .     

   Kow ,   log Kow  4,5 (Doucette and Andren, 
1987 and 1988; Shiu et al., 1988),   ,   log Kow   4,5.  

      ,     
.        ("Toxic 

Substances Control Act Test Guidelines") (      : 
 ) (US EPA, 1985). 

2.3     log Kow ( .  "  " 
  9.6) 

2.3.1   Kow      
.       .   

       
  .   ,   

,   III    ,    
(European Commission, 1996),    ,    

. 

2.3.2  CLOGP (Daylight Chemical Information Systems, 1995)  
         

.          (Hansh nad Leo, 1979). 
   log Kow   ,  C, H, N, O, Hal, 

P /  S.   log Kow    ,   
 (      ).   log Kow  

 ,   ,    ,  
         . 

           log Kow 
 0  5 (European Commission, 1996, part III).   , 

  1993  ,    log Kow,   
,   , ,      

log Kow     ,   log Kow    0  
 9 (n = 501, r2 = 0,967).    ,   

  7 000,      CLOGP (   3.32, 
  1.2)  r2= 0,89,   = 0,58, n = 7 221.   

  ,   CLOGP    
   log Kow,     . 

        ( )  CLOGP,  
,      (OECD, 1993).   
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  ,        
 CLOGP (Roberts, 1989). 

2.3.3   LOGKOW  Kowwin (Syracuse Research Corporation)  
    .     

 log Kow   ,   C, H, N, O, , 
Si, P, Se, Li, Na, K /  Hg.     log Kow  , 

   ( ,     ).  log Kow 
  ,   ,    ,  

   ,        
  .  LOGKOW      

 ( ,   (Tolls, 1998),    
 ) (Pedersen et al. 1995).      

       log Kow  0  9 (TemaNord 1995:581). 
   CLOGP  LOGKOW   (  2),   

      ,       
. 

2.3.4  AUTOLOGP (Devillers et al., 1995)      
   800  ,      

.      log Kow   , 
 C, H, N, Hal, P  S.        .  log Kow 

    ,   ,  
 .     log Kow   

 ,   ,    ,    
    .       

     AUTOLOGP.    
  ,  AUTOLOGP    , 

      (log Kow > 5) (European Commission, 
1996). 

2.3.5  SPARC         
       ,    

,  ,     . SPARC   
 ,    ,  

 ,   ,    
.  SPARC   ,     ( , 

KOWWIN, LOGP),          
    log Kow. ,  ,  ( )     

       .  SPARC    
    KOWWIN  CLOGP   ,    log 

Kow  5.   SPARC     . 

   1       log Kow   
 .      log Kow,    

           
 . 
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 1:       log Kow     
(Howard and Meylan (1997)) 

    

CLOGP 
Hancsh and Leo (1979), 
CLOGP Daylight (1995) 

 +  
 

: n = 8942, r2 = 0,917,  
 ( ) = 0,482 

: n = 501, r2 = 0,967 
: n = 7221, r2 = 0,89,  = 0,58 

LOGKOW (KOWWIN) 
Meylan and Howard 
(1995), SRC 

140  
260  

 

: n = 2430, r2 = 0,981, 
 = 0,219, me = 0,161 

: n = 8855, r2 = 0,95,  = 0,427, 
me=0,327 

AUTOLOGP 
Devillers et al. (1995) 

66    
  Rekker and 

Manhold (1992) 

: n = 800, r2 = 0,96,  = 0,387 

SPARC 
   

, , 
 

  
 

  
  

  

   
    

    log Kow 

Rekker and De Kort  +  
 

: n = 1054, r2 = 0,99 
: n = 20, r2 = 0,917,  = 0,53,  

me = 0,40 

Niemi et al. (1992) MCI : n = 2039, r2 = 0,77 
: n = 2439, r2 = 0,49 

Klopman et al. (1994) 98  + 
  

: n = 1663, r2 = 0,928, 
 = 0,3817 

Suzuki and Kudo (1990) 424  : n = 1686, me = 0,35 
: n = 221, me = 0,49 

Ghose et al. (1988) 
ATOMLOGP 

110  : n = 830, r2 = 0,93,  = 0,47 
: n = 125, r2 = 0,87,  = 0,52 

Bodor and Huang (1992)   : n = 302, r2 = 0,96,  = 0,31, 
me = 0,24 

: n = 128,  = 0,38 

Broto et al. (1984) 
ProLogp 

110   : n = 1868, me =  0,4 
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 V 

   

1.       , 
 ,   .      

 : 

 a) EC guidelines: Commission Regulation (EC) No 440/2008 of 30 May 2008 laying down test 
methods pursuant to Regulation (EC) No 1907/2006 of the European Parliament and of the 
Council on the Registration, Evaluation, Authorisation and Restriction of Chemicals 
(REACH); 

 b) ISO guidelines: Available from the national standardisation organisations or ISO 
(Homepage: http://www.iso.org/iso/home.htm); 

 c) OECD guidelines for the testing of chemicals. OECD, Paris, 1993 with regular updates 
(http://www.oecd.org/env/testguidelines); 

 d) OPPTS guidelines: US-EPA homepage (http://www.epa.gov/opptsfrs/home/guidelin.htm); 

 e) ASTM: ASTM's homepage (http://www.astm.org). Further search via “standards”. 

2.     1 

OECD Test Guideline 201 (1984) Alga, Growth Inhibition Test 

OECD Test Guideline 202 (1984) Daphnia sp. Acute Immobilisation Test and Reproduction Test 

OECD Test Guideline 203 (1992) Fish, Acute Toxicity Test 

OECD Teat Guideline 204 (1984) Fish, Prolonged Toxicity Test: 14-Day Study2 

OECD Test Guideline 210 (1992) Fish, Early-Life Stage Toxicity Test 

OECD Test Guideline 211(1998) Daphnia magna Reproduction Test 

OECD Test Guideline 212 (1998) Fish, Short-term Toxicity Test on Embryo and Sac-Fry Stages 

OECD Test Guideline 215 (2000) Fish, Juvenile Growth Test 

OECD Test Guideline 221 (in preparation) Lemna sp. Growth inhibition test 

EC C.1: Acute Toxicity for Fish (1992) 

EC C.2: Acute Toxicity for Daphnia (1992) 

EC C.3: Algal Inhibition Test (1992) 

EC C.14. Fish Juvenile Growth Test (2001) 

EC C.15: Fish. Short-term Toxicity Test on Embryo and Sac-Fry Stages (2001) 

EC C.20: Daphnia Magna Reproduction Test (2001) 

OPPTS Testing Guidelines for Environmental Effects (850 Series Public Drafts): 

850.1000 Special consideration for conducting aquatic laboratory studies  
  
1            

      . 
2     ,       

 2  2014 . 
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850.1000 Special consideration for conducting aquatic laboratory studies  

850.1010 Aquatic invertebrate acute toxicity, test, freshwater daphnids (Adobe PDF) 

850.1010 Aquatic invertebrate acute toxicity, test, freshwater daphnids (Text to HTML) 

850.1020 Gammarid acute toxicity test (Adobe PDF) 

850.1020 Gammarid acute toxicity test (Text to HTML) 

850.1035 Mysid acute toxicity test (Adobe PDF) 

850.1035 Mysid acute toxicity test (Text to HTML) 

850.1045 Penaeid acute toxicity test (Adobe PDF) 

850.1045 Penaeid acute toxiciry test (Text to HTML) 

850.1075 Fish acute toxicity test, freshwater and marine (Adobe PDF) 

850.1075 Fish acute toxicity test, freshwater and marine (Text to HTML) 

850.1300 Daphnid chronic toxicity test (Adobe PDF) 

850.1300 Daphnid chronic toxicity test (Text to HTML) 

850.1350 Mysid chronic toxicity test (Adobe PDF) 

850.1350 Mysid chronic toxicity test (Text to HTML) 

850.1400 Fish early-life stage toxicity test (Adobe PDF) 

850.1400 Fish early-life stage toxicity test (Text to HTML) 

850.1500 Fish life cycle toxicity (Adobe PDF) 

850.1500 Fish life cycle toxicity (Text to HTML) 

850.1730 Fish  (Adobe PDF) 

850.1730 Fish  (Text to HTML) 

850.4400 Aquatic plant toxicity test using Lemna spp. Tiers I and II (Adobe PDF) 

850.4400 Aquatic plant toxicity test using Lemna spp. Tiers I and II (Text to HTML) 

850.4450 Aquatic plants field study, Tier III (Adobe PDF) 

850.4450 Aquatic plants field study, Tier III (Text to HTML) 

850.5400 Algal toxicity, Tiers I and II (Adobe PDF) 

850.5400 Algal toxicity, Tiers I and II (Text to HTML) 

3.       3 

ASTM E 1196-92 

ASTM E 1279-89 (95) Standard test method for biodegradation by a shake-flask die-away method 

ASTM E 1625-94 Standard test method for determining biodegradability of organic chemicals in semi-
continuous activated sludge (SCAS) 

EC C.4. A to F: Determination of ready biodegradability. Directive 67/548/EEC, Annex V. (1992)  

EC C.5. Degradation: biochemical oxygen demand. Directive 67/548/EEC, Annex V. (1992) 

  
3            
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EC C.7. Degradation: abiotic degradation: hydrolysis as a function of pH. Directive 67/548/EEC, Annex 
V. (1992) 

EC C.9. Biodegradation: Zahn-Wellens test. Directive 67/548/EEC, Annex V. (1988) 

EC C.10. Biodegradation: Activated sludge simulation tests. Directive 67/548/EEC, Annex V. (1998) 

EC C.11. Biodegradation: Activated sludge respiration inhibition test. Directive 67/548/EEC, Annex V. 
(1988) 

 . 12. Biodegradation: Modified SCAS test. Directive 67/548/EEC, Annex V. (1998) 

ISO 9408 (1991). Water quality - Evaluation in an aqueous medium of the "ultimate" biodegradability 
of organic compounds - Method by determining the oxygen demand in a closed respirometer 

ISO 9439 (1990). Water quality - Evaluation in an aqueous medium of the "ultimate" biodegradability 
of organic compounds - Method by analysis of released carbon dioxide 

ISO 9509 (1996). Water quality - Method for assessing the inhibition of nitrification of activated sludge 
micro-organisms by chemicals and wastewaters 

ISO 9887 (1992). Water quality - Evaluation of the aerobic biodegradability of organic compounds in an 
aqueous medium - Semicontinuous activated sludge method (SCAS) 

ISO 9888 (1991). Water quality - Evaluation of the aerobic biodegradability of organic compounds in an 
aqueous medium - Static test (Zahn-Wellens method) 

ISO 10707 (1994). Water quality - Evaluation in an aqueous medium of the "ultimate" biodegradability 
of organic compounds - Method by analysis of biochemical oxygen demand (closed bottle test) 

ISO 11348 (1997). Water quality - Determination of the inhibitory effect of water samples on the light 
emission of Vibrio fischeri (Luminescent bacteria test) 

ISO 1 1733 (1994). Water quality - Evaluation of the elimination and biodegradability of organic 
compounds in an aqueous medium - Activated sludge simulation test 

ISO 11734 (1995). Water quality - Evaluation of the "ultimate" anaerobic biodegradability of organic 
compounds in digested sludge - Method by measurement of the biogas production 

ISO/DIS 14592 (1999). Water quality - Evaluation of the aerobic biodegradability of organic 
compounds at low concentrations in water. Part 1: Shake flask batch test with surface water or surface 
water/sediment suspensions (22.11.1999) 

OECD Test Guideline 111 (1981). Hydrolysis as a function of pH. OECD guidelines for testing of 
chemicals 

OECD Test Guideline 209 (1984). Activated sludge, respiration inhibition test. OECD guidelines for 
testing of chemicals 

OECD Test Guideline 301 (1992). Ready biodegradability. OECD guidelines for testing of chemicals 

OECD Test Guideline 302A (1981). Inherent biodegradability: Modified SCAS test. OECD guidelines 
for testing of chemicals 

OECD Test Guideline 302B (1992). Zahn-Wellens/EMPA test. OECD guidelines for testing of chemical 

OECD Test Guideline 302C (1981). Inherent biodegradability: Modified MITI test (II). OECD 
guidelines for testing of chemicals 

OECD Test Guideline 303A (1981). Simulation test - aerobic sewage treatment: Coupled units test. 
OECD guidelines for testing of chemicals. Draft update available 1999 

OECD Test Guideline 304A (1981). Inherent biodegradability in soil. OECD guidelines for testing of 
chemicals 
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OECD Test Guideline 306 (1992). Biodegradability in seawater. OECD guidelines for testing of 
chemicals 

OECD (1998b). Aerobic and anaerobic transformation in aquatic sediment systems. Draft proposal for a 
new guideline, December 1999 

OECD (1999). Aerobic and anaerobic transformation in soil. Final text of a draft proposal for a new 
guideline, October 1999 

OECD (2000). Simulation test - Aerobic Transformation in Surface Water. Draft proposal for a new 
guideline, May 2000 

OPPTS 835.2110 Hydrolysis as a function of pH 

OPPTS 835.2130 Hydrolysis as a function of pH and temperature 

OPPTS 835.2210 Direct photolysis rate in water by sunlight 

OPPTS 835.3110 Ready biodegradability 

OPPTS 835.3170 Shake flask die-away test 

OPPTS 835.3180 Sediment/water microcosm biodegradability test 

OPPTS 835.3200 Zahn-Wellens/EMPA test 

OPPTS 835.3210 Modified SCAS test 

OPPTS 835.3300 Soil biodegradation 

OPPTS 835.3400 Anaerobic biodegradability of organic chemicals 

OPPTS 835.5270 Indirect photolysis screening test. Sunlight photolysis in waters containing dissolved 
humic substances 

4.    4 

ASTM, 1993. ASTM Standards on Aquatic Toxicology and Hazard Evaluation. Sponsored by ASTM 
Committee E-47 on Biological Effects and Environmental Fate. American Society for Testing and 
Materials. 1916 Race Street, Philadelphia, PA 19103. ASTM PCN: 03-547093-16., ISBN 0-8032-1778-
7 

ASTM E 1022-94. 1997. Standard Guide for Conducting Bioconcentration Tests with Fishes and 
Saltwater Bivalve Molluscs. American Society for Testing and Materials 

EC, 1992. EC A.8. Partition coefficient. Annex V (Directive 67/548/EEC). Methods for determination 
of physico-chemical properties, toxicity and ecotoxicity 

EC, 1998. EC.C.13 Bioconcentration: Flow-through Fish Test 

EPA-OTS, 1982. Guidelines and support documents for environmental effects testing. Chemical fate test 
guidelines and support documents. United States Environmental Protection Agency. Office of Pesticides 
and Toxic Substances, Washington, D.C. 20960. EPA 560/6-82-002. (August 1982 and updates), cf. also 
Code of Federal Regulations. Protection of the Environment Part 790 to End. Revised as of July 1, 1993. 
ONLINE information regarding the latest updates of these test guidelines: US National Technical 
Information System 

EPA-FIFRA, 1982. The Federal Insecticide, Fungicide and Rodenticide Act. Pesticide Assessment 
Guidelines, subdivision N: chemistry: Environmental fate, and subdivision E, J & L: Hazard Evaluation. 
Office of Pesticide Programs. US Environmental Protection Agency, Washington, D.C. (1982 and 
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updates). ONLINE information regarding the latest updates of these test guidelines: US National 
Technical Information System 

OECD Test Guideline 107, 1995. OECD Guidelines for testing of chemicals. Partition Coefficient  
(n-octanol/water): Shake Flask Method 

OECD Test Guideline 117, 1989. OECD Guideline for testing of chemicals. Partition Coefficient  
(n-octanol/water), High Performance Liquid Chromatography (HPLC) Method 

OECD Test Guideline 305, 1996. Bioconcentration: Flow-through Fish Test. OECD Guidelines for 
testing of Chemicals 

OECD Test Guidelines 305 A-E, 1981. Bioaccumulation. OECD Guidelines for testing of chemicals 

OECD draft Test Guideline, 1998. Partition Coefficient n-Octanol/Water Pow. Slow-stirring method for 
highly hydrophobic chemicals. Draft proposal for an OECD Guideline for Testing of Chemicals 
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  : 

  t =     ( / )   
 t; 

  a =   ( / ); 

  b,c,d =   (1/ ); 

  n = c+d. 

        (  7  8  
 ). 

     ,      
,        

.          
       .    

       ,    
      .   r2 

   " " . 

10.6.2.1   

   ó   ,  
   1 /    28-  , ,  ,  
 / ,     10.6.1  10.6.2. 

10.7   

       (   
 ) ( .  10.4  10.5.2.1): 

 a)     ; 

 b)   ; 

 c)       ; 

 d)        
  (     10.2.3.2  10.5.1.6– 10.5.1.8)  
  ; 

 e)       ; 

 f)    ; 

 g)    ; 

 h)    ,  , , 
 ; 

 i)         
; 

 j)        
 (   ); 

 k)   ( á     
 ); 
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 l)    / ,   
; 

 m)    ,   ; 

 n)    ,    ,   ; 

 o)  ,     ;  

 p)       . 
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