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  -
.   

. 

     
     

.    
   . 

  
  

  -
.   

.  -
    

,   
. 

   , 
     -
;     
  . 
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 ,   -
  . 

  -
    

.  -
    

,   
. 

   , 
     -
;     
  . 

 -
/ -
 ( / 

 -
) 

,   -
  . 

  
    

   , -
  . 

   , 
     -
;     
  . 

  -
 

  -
.   

.  -
    

,   
. 

   , 
     -
;     
  . 

   -
.  . 

  -  
  -

 . 

    
   -

. 

    -
   -

  . 

    
  , -

  . 

   (   
). 

    -
     

  -   . 

   -
   . 

    
 . 

   -
.   

.  -
    

,   
. 

   , 
     -
;     
  . 

-
 

  
 . 

  ,   . 

9.3.6    

9.3.6.1  

     ,    
,    .      

,  ,       
  .       

    ,      
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 .         
         , 

    . 

9.3.6.2   

.9.3.6.2.1       . 
   ,      

 ,    ,    
.    ,       

   ,     , 
    ,      

        
,   ISO  . ,      

, ,   ,     
,        ,  

    ,    
. 

.9.3.6.2.2    (Pedersen et al., 1995)     
,         , 
 ,  US EPA     AQUIRE.    

(Mensink et al., 1995)    .    , 
   ,    ,   

         .  
  ,  ,    . 

.9.3.6.2.3 ,       , 
    . ,      

    ,    
,      ,   

     ,        
  .         

 ,     ,     
      .    

   ,     
,   ,        . 

.9.3.6.2.4         
   " - " ( ),   

 .        ,  
  . 

9.4  

9.4.1  

9.4.1.1          
,      . ,  

 ,         
    .  , ,   , 

     ,      
 . 

   ,  ,    . 
          

,      ,      
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,   , ,   , 
 ,       .   

           , 
 ,   ,    

      ,     
    .    – 

  ,      
   .        

,     .      
   ,      

    .      
  :    ;    

   ,    ;    5/ ;  
,         .    

    ;    
;       ,   

;    ,     ;  
,   ;  , ,     

   .  

9.4.1.2   4.1         
  ,   ,   ,   .   

       ,   ,  
     ,    ,   

. ,       
   ,       

  .       
    .     

         9.7. 

9.4.1.3           
            

 .          
   ,    .    

     ,       
   ,      

(  9.I)  ,       (  9.II). 

9.4.2       

9.4.2.1     

          
 ,       .  

       .    
    ,    

  .      
          

  .        , 
   ,   "  "   

 ( . 9.1.8, 9.1.9, 9.1.2.3.1− 9.2.3.4  ,    4.1, 
 4.1.2.11.3). 
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9.4.2.2     

9.4.2.2.1         
 301  (OECD, 1992).   ,    , 

  ,       
      -   ,  

     , ,    
 .    ,     

, ,    ,   ,  , 
   ,       

. ,        , 
    .       

    ,  ,   , 
 . 

9.4.2.2.2    

          
     (2−100 / ).    

   , ,     ,   
   ,           

  .        
     ( , ,  
 209  "  ,   ",  ISO 9509 – 

   ISO 11348 −   ).  
  ,         

  ,   ,     , 
 ,         

 .   ,      , 
      ,   
,          

 ,        
,         ,  

 . 

9.4.2.2.3   

   ( . 4.1.2.11.3)  −     
    − ,      

      10 .     
  301 ,  10-     

      ,     MITI 1 
(   301  ).       (  

 301D )  10-    14-   
,       10 .  ,   

  ,        
. ,  ,      10-   

,         
   ,   28 .   

, ,      ,   
 ,       10-   

. 

   ,    ,   
10−       ,     

     28 .      
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   ,  /     
        .   

       .   
 ,    ,   

    ,        
     10-  .      
      ,      
        ( . .   

   )       
    ,  . 

9.4.2.3 5/  

          ( 5) 
       ,      

    . ,     
           

 .  5    ,   
       .   
            

 .       ,  
       .  ,   

 ,        ( ),   
        ( ). 

9.4.2.4     

9.4.2.4.1            
,   ,    4.1,  4.1.2.11.3, )  b).  

      /   .   
       ,  ,   
         , . .   

,      . 

9.4.2.4.2     ,    4.1.2.11.3 )  4.1, 
        70%   28 .   
  ,      ,   

  ,    28-     
 .  , ,  ,  

,         
k > – (ln 0,3 – ln 1)/28 = 0,043 .–1.     t1/2 < ln 2/0,043 = 
16 .  

9.4.2.4.3  ,      ,  
           . 

      ,     
    .     , 

   ,     Q10, 
           

 10 ° .  

9.4.2.4.4  ,     ,   
   .         

   ,      
    .  ,    

      ,   . 
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     ,   , 
    ,   , ,  ,   

,    ,   . 

9.4.2.4.5      

        
,          

 ,    .    
        , 

          
,  :  

 a)  ,       
(     / ); 

 b) ,     ; 

 c)     (103 – 106 / ); 

 d)   ( , 5°  – 25 ° );  

 e)    ( . .   
       
  ). 

 ,     ,   ,  70%  
 28 , . .    < 16 ,     

. 

9.4.2.4.6   

        
    .      

    /        
 .    ,      
,          

.       ,     
 ,    .     
       ,   , 

           
,        ,    

      . 

9.4.2.4.7   

         
 .  , ,      . 

     : 

 )         , 
        

( , )? 

 b)       
? 

          
    ,   ,  ,    

,      .   

- 549 -- 549 -

Авторское право © Организации Объединенных Наций, 2013 год



 

- 550 - 

        
      . 

9.4.2.4.8      

 ,      70%     
   (   302 ),    

. ,     ,   
  ,      . 

        
 ,          

 .   ,  ,   
         

2. 

9.4.2.4.9        

     ,   
    ( ,   303 ),   

      .     
 ,           

   ,     ,     
  ,   ,   

    - .  

9.4.2.4.10        

 ,     ( )  
           . 

-   ,  ,    
   ,   .  ,     
,       ,    
 ,         .  , 

    ,   ,  
       , 

  , : 

 a)       
 (  ); 

 b)         
;  

  
2        ,     

    4,      
    ,     

   ,        
   ,       

.  
        

 Zahn Wellens (OECD TG 302 B)   MITI II (OECD TG 302 C).   
    : 

 )       ,  
  (  ); 

 b)        ,  
     ,     , 

   ,  , , : 
  i)    MITI II > 60%  14 ; 
  ii)    Zahn Wellens > 70%  7 . 
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 c)     28 , . .   
 < 16 ,     >0,043 .–1. 

       ,   
     . 

9.4.2.4.11     

 ,   ,     
   ,      ,   

     ,   ,   
,        . 

9.4.2.4.12  

 ,   ( ,    111 
),           ,   

   t1/2,   pH   4–9,   
16 .          

   ,       
. ,     ,     

 ,    ,      
    ,    .  

     ( ,  t1/2 <  ),  
    ,    . 

        . 

9.4.2.4.13   

     ( , OECD, 1997)  
   .        

    ( ,  ,   , ), 
 ,   ,  . ,   

         , 
   .  

9.4.2.4.14    

9.4.2.4.14.1         
   ,         

  .       
          

,        ( . " "  
 ).  , ,    ,   

          
   . ,      , 
 HYDROWIN (version 1.67, Syracuse Research Corporation),   

      20%     
,   ( )   (Niemelä, 2000). 

9.4.2.4.14.2  ,        
 ( ),       , 

     .     
           

. ,       Biodegradation 
Probability Program (BIOWIN, version 3.67, Syracuse Research Corporation)   

         <0,5,  
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      (OECD, 1994; Pedersen et al., 1995 & 
Landenberg et al., 1996).      ( ,    

,   ,        
,        .   

 ,   ,       
    ,    ,   

    . 

9.4.2.4.15  

           
.       ( ) , 

   .          
     ,   

(        )    .  
        ,   

            
      .    , ,  

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

9.4.2.5     

       ,     
  ,        

. 

9.4.3    

9.4.3.1   

     ,   
 , ,  ,  . /  

       .    
 ,    .       

  ,        . 
           

 .        , 
  ,       /   
.          

           
 .    ,    
,           , 

  .         
  .       

     ( ,  20% ,    
,   ),       
.  

9.4.3.2   

9.4.3.2.1       ,  
,          . , ,  

 .      .  , 
       . 

    ,  ,    
         .  
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9.4.3.2.2       
     .   

    .       
2−100 /   ,    ,     , 

   .       
,    /   

,      ,    
        . 

9.4.3.3     28  

9.4.3.3.1    ,    , 
   28-  ,   ( . MITI, 

1992).  , ,       
,     .     
     .  ,  

 ,         
 , ,   28-    . 

      ,      
 5/  ≥ 0,5           

10-   .        
 ( , ,    ), : 

 )    >50%  5 ;  

 b)        >0,1 .–1,  
 7-   .  

9.4.3.3.2     ,    ,   
 ,      28-     

,     .      
,      .  

 ,        
 ,    .     

   ,     
    . 

9.4.3.4   

         
( . .  ),        

,       ,    
.         

      ,    
 ,        

      .  

9.4.3.5     

9.4.3.5.1           ,  
   .  ,  ,  

,         
,     ,   "  

".  ,         
      ( . .   

 )   ,      
         . 
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,         
,    ,       

      , . .    
 ,    ,    

  ( ).       
      , ,      

 ,     ,   
   ,      

.  

9.4.3.5.2 ,     ,   
  ,     ,  : 

 a)  ; 

 b)   ; 

 c)   ; 

 d)   ;  

 e)   . 

9.4.3.5.3         
     .      

,       ,    
,    ,   

 ,    .     
    ,         

  ,       
         .   
 ,     ,  , 

       . 

9.4.3.5.4   ,        
          

,     .  ,  
 (100 / )     MITI (1) 

(   301  )      
(   301 F ).    (2−10 / )  

    (   301 D ).   
          

         
,   ,     

(   209 ),     (ISO 9509) , 
      ,   

 (ISO 11348).       
 .          

    ,    ,   
  ,       . 
      ,   ,  
      ,        

  ,       
           

 . 
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9.4.3.5.5      ,   
,           
.         ,  

      , . .   
      (   301 D ). 

 ,    (   301  )  
    (   301 E )  

      ( ,  
 301 ). 

9.4.3.5.6        ,  
      (   301 D ),  

MITI I (   301 C )      
(   301 F ).        

       ,   ,    
 ,        . 

9.4.3.6     

    ,   ,   
 ,   .    

      , ,  ,  
/   .     ,  
  ,         , 

      ,      
    .      

 ,       ,  
   ,    ,    

,          
   .  , ,     

   ,   ,   
       ,     

     .  

9.4.4    

          
    ,    ,   

   . 

      ,  ,  
 ,    : 

 a)   28-      
,      .  

  (  70%    60%  
  )      10   

 ,      
  .     ,   
   ,  ,   14-  

     ;  

- 555 -- 555 -

Авторское право © Организации Объединенных Наций, 2013 год



 

- 556 - 

 b) ,      ,   
   ,   3, 

   < 16  (    >70%  
 28 );  

 c) ,       (  
 )        

16  (    >70%   28 )   
        

    . 

     ,        
    : 

 d) ,         
     ,   

3,    < 16  (   
 >70%   28 );  

 e)      5  ,  5/   0,5. 
         
  28 ,   ,  ,   

7 . 

     ,       
.        ,  

 ,    : 

  i)       , 
        ;  

  ii)      
 ,    Biodegradation Probability 

Program,    (    
)   0,5;   

  iii)         
 , , ,   ,  

  ;  

  iv)     ,  . 

9.5  

9.5.1  

9.5.1.1     ,  , , 
       .  

         ,   
        ,  

   .      
         (OECD, 1998)  

 "   ".      
  .      

  
3  ,   ,      

   , ,     , 
      ,   

     . 
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,         
,   ,        

( , , /   ). ,    
      ,      
   ,       

 (European Commission, 1996). ,      
    ( )    

 .            
 .  ,      

  (    / )    
  .        

            
. 

9.5.1.2   ,  ,    . 
       ,   

,   ,   
 ,  ,     

.         
    ,     ,  
      ( ).      

   ,      
  log Kow.        

    .   
    9.7. 

9.5.1.3          
       .   

           
.           

 .       (  
III   9)  ,      ( IV  

 9). ,      
   Kow (  V   9)   (  VI  
 9).  

9.5.2     

9.5.2.1          
    ,      
 .         

.      ,   
   .      

        . 

9.5.2.2         
  ,        

         ;  
         (k1)  

   (k2) (OECD 305, 1996).  ,  
    ,  ,   . 

      /  (Kow), 
      ,  

     ,     
 .  Kow      

- 557 -- 557 -

Авторское право © Организации Объединенных Наций, 2013 год



 

- 558 - 

       log   log K w. 
      ,   Kow. 

        i)   
; ii)     ow,   ;  iii)  

   ow,      
" – " ( ).        

,       ,   . 

9.5.2.3   ( ) 

9.5.2.3.1        
          ,   

 ,   .  ,      
  ,   ,    

.           
     ,       

 . 

9.5.2.3.2        
 ,        , 

          
(OECD 305, 1996). 

9.5.2.3.3          
     ,      

   , , , , Kow.  

9.5.2.3.4     ,    
       , , 

   ,     
,  ,       . .  

   ,      
 ( ,      ),   
,     .  ,    

          
        (  .  1,  III).  

9.5.2.3.5           
     ;  , ,   ,  

          ,   
       ,     

    ( . OECD 306, 1996,    , 
   ). ,     ,  

  ,        
 Kow.  

9.5.2.3.6         ,   
          ( , 

,    , ,  (ASTM  1022-94)).  , 
  ,   . 

9.5.2.3.7     ,    log K w  6, 
 ,   ,       

log K w.    ,  ,   
       . 

          
 .       ,   
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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 = (   )/  . 
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  ,   ( ) 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−    / . 
       ,     

 . 

- 580 -- 580 -

Авторское право © Организации Объединенных Наций, 2013 год



 

- 581 - 

        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    -
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 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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 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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 9 

 IV 

       
    

1. ,    

         
  (Sijm and Linde, 1995).       

  , ,   , ,   ,  
   .  

1.1   

             
 ,  ,        (k1) 

       (Sijm and Linde, 1995; Opperhuizen and Sijm, 1990). 
 ,         ,   
    ,    , 

          (ECETOC, 
1995). 

1.2   

       ; pH    
     .  ,    

      (Opperhuizen et al., 1985; 
Anliker et al., 1988)    (> 4,3 ) (Opperhuizen, 1986).  

  -         
. ,     ,  

    , -     
  (Gobas et al., 1986). 

1.3   

     ,      
        . ,     

   ,      ,   
      .     

  ,      
  ,  ,   ,    

   ,       
   . '    (Mc'Carthy and Jimenez (1985) 

,     ,   , 
  ,       (Schrap and 

Opperhuizen, 1990).  ,     (   -  ) 
        

,     ,         
 .          

     ,      
         
    . 
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 ,   ,    
      ,     

   .  ,      
,   ,          . 

1.4    

  ,    ,   
    , ,      

,         ,  
    (McKim and Goeden, 1982).    

    ,        (Opperhuizen and Schrap, 
1987). ,  , ,        

     (Sijm et al, 1993),      
        (Black et al. 1991). 

2. ,     

        ,  
  ,        

. 

2.1   

    ,      . 
          ( , 

 )      ,   ,   
 , , " ,   "   

              (Petersen 
and Kristensen, 1998).  ,      

  k2,   ,    ,  
  ,     . 

2.2   

   ,  ,    
          
      ,    

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

    .     
        , ,  

,   .  

2.3  

2.3.1  ,        
     .        

     ,   .   
        . , 

    −     ,      
 , ,       . 

     .    
     ,    .   

   ,   ,    
 ( ).     ,    
 ( ),    ( ) . 
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2.3.2      ,   
       ,    
.       ,    
      ,      

     (Van Den Berg et al. 1995).     
      :  < 

 <  (Wofford et al., 1981). 

3.   

     k2 (  )  Kow (  )  
     ( , Spacie and Hamelink, 1982; Gobas et al., 

1989; Petersen and Kristensen, 1998),   k1 (   )    
       (Connell, 1990).    

,  ,     , . . log   log ow 
       ,    

 . 
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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 . 

- 609 -- 609 -

Авторское право © Организации Объединенных Наций, 2013 год



 

- 610 - 

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) 
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