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 2.0 

2.0.0 

, ,
.

2.0.1 , ,

2.0.1.1 

 ( ) ,
,

, . .
:

 1: 

 −  1.1: ,

 −  1.2: ,
,

 −  1.3: ,
, ,

,
,

 −  1.4: ,

 −  1.5: ,

 −  1.6: ,

 2: 

 −  2.1: 

 −  2.2: 

 −  2.3: 

 3: 
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 4: ; ,
; ,

 −  4.1: ,

 −  4.2: ,

 −  4.3: ,

 5: 

 −  5.1: 

 −  5.2: 

 6:  

 −  6.1: 

 −  6.2: 

 7: 

 8: 

 9: , ,

.

2.0.1.2 ,  1−9, 
, .

2.0.1.2.1 
, .

, ,
1, ,

 9. 

2.0.1.3 , ,  1, 2  7,  5.2 
6.2,  4.1, 

:

 I: ;

 II: ;

   

1

(1989 ). 
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 III: .

, ,  3.2. 

.

.

2.0.1.4 , ,
 1−9 , , ,

,  2.1−2.9. 

2.0.1.5 , , -
, , , ,
 ( ). ,

 3.2, , ( ) ( ) ,
, .

2.0.1.6 ,
, , ( )

,  2.0.3. 

2.0.2 

2.0.2.1 
.

2.0.2.2 ,
 3.2. , ,

,
.  ( , ,

) , ,
. , ,

,
 ( .  2.0.2.5). , ,

, , " "
 " " ( .  2.0.2.7). 

.
, , ( ) ( )

 ( ),  ( ),
. . :

a) ,

: 1090 

   1194 ;

b) ,

: 1133 

   1266 
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   2757 , ,

   3101  B, ;

c)  " . . .", - ,
,

: 1477 , , . . .,

   1987 , . . .;

d)  " . . .", - ,
,

: 1325 ,
, . . .

   1993 , . . .

2.0.2.3  4.1  20 
,  2.4.2.3.3 . 2.4.1. 

2.0.2.4  5.2  20 
,  2.5.3.3 . 2.5.1. 

2.0.2.5 , ,
, ,

, , ,
/ ,

,
, ,

:

a) ;

b) ,
, , ;

) , ( ) ( ) ,
, ,

;

d) 
, , ,

.

, , ,
,

.

2.0.2.6 , ,
,

 " . . .", , .

- 62 -



- 63 -

2.0.2.7 , ,
-  " . . .", ,

, ,
-  ( , ).

2.0.2.8 , ,
 " "  " " (" . . ."). 

,
; ,  " . . ." 
, ,

2. , ,
 2.0.2.2, ,  b, 

 d,  b 2.

2.0.2.9 , ,
,

, , ,
, , ( ) ( )

.

2.0.3 

2.0.3.1 ,  3.2 
, ,

, . ,
,

, , ,
, .

,  2.0.3.3, 
,

:

)  1; 

b)  2; 

)  3; 

d) 
 4.1; 

)  4.2; 

f)  5.2; 

   

2 .  "  ( . . .) 
"  A. 
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g)  6.1,  I 
3;

h)  6.2; 

i)  7. 

2.0.3.2  (
),

 7, .
,  3507 

, , ,
 290  3.3. 

   

3 ,  8 
 ( 50) ,  I, 

,  III, 
,  8. 
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2.0.3.3    

 
    

   
4.2 4.3 5.1 

I 
5.1 
II 

5.1 
III 

6.1, I 
( ) 

6.1, I 
( ) 

6.1 
II 

6.1 
III 

8, I 
 

8, I 8, II 
 

8, II 8, III 
 

8, III 

3 Ia   4.3    3 3 3 3 3 − 3 − 3 − 
3 IIa   4.3    3 3 3 3 8 − 3 − 3 − 
3 IIIa   4.3    6.1 6.1 6.1 3b 8 − 8 − 3 − 
4.1 IIa  4.2 4.3 5.1 4.1 4.1 6.1 6.1 4.1 4.1 − 8 − 4.1 − 4.1 
4.1 IIIa  4.2 4.3 5.1 4.1 4.1 6.1 6.1 6.1 4.1 − 8 − 8 − 4.1 
4.2 II   4.3 5.1 4.2 4.2 6.1 6.1 4.2 4.2 8 8 4.2 4.2 4.2 4.2 
4.2 III   4.3 5.1 5.1 4.2 6.1 6.1 6.1 4.2 8 8 8 8 4.2 4.2 
4.3 I    5.1 4.3 4.3 6.1 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 
4.3 II    5.1 4.3 4.3 6.1 4.3 4.3 4.3 8 8 4.3 4.3 4.3 4.3 
4.3 III    5.1 5.1 4.3 6.1 6.1 6.1 4.3 8 8 8 8 4.3 4.3 
5.1 I       5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 
5.1 II       6.1 5.1 5.1 5.1 8 8 5.1 5.1 5.1 5.1 
5.1 III       6.1 6.1 6.1 5.1 8 8 8 8 5.1 5.1 
6.1 I( )           8 6.1 6.1 6.1 6.1 6.1 
6.1 I( )           8 6.1 6.1 6.1 6.1 6.1 
6.1 II( )           8 6.1 6.1 6.1 6.1 6.1 
6.1 II( )           8 6.1 8 6.1 6.1 6.1 
6.1 II( )           8 8 8 6.1 6.1 6.1 
6.1 III           8 8 8 8 8 8 

  −   ,  −     ,  −   . 
 a    4.1,        ,    3,   

  . 
 b   6.1  . 

 −   . 
   ,     , .  2.0.3. 
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2.0.4 

2.0.4.1 
, ,

:

 a) , ;

 b) ,  2.0.3. 

.

 " " ( , , . . . ). 
, , , ,

,  ( ,
, , ,  3167), 

.
. . .,  274 

.

2.0.4.2 ,
, , :

a) ,
 1.1.2; 

b) ,  1, 
;

c)  2.4.2.3.2.4 b)  2.5.3.2.5.1, 
, ;

d) 
2,5 ;

  e) .
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 2.1 

 1 − 

 1:  1 , . .
,  3.2. 

.
 " , "  " , ". 

, ,
.

 2: ,  " , ,  A", 
.

,
.

 3:  1  B. 
,

, .

 4:  1 ,
, ,

. ,
.

2.1.1 

2.1.1.1  1 :

a)  ( , ,
, ,

 1), ,
, ,

;

b) , ,
,

, , ,
( .  2.1.3.6); 

c) ,  a)  b), 
.

2.1.1.2 ,
, ,

.
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2.1.1.3 

:

)  −  ( ),

, .
, , .

b)  − ,
, ,

,
.

)  − ,
;

d) ,  (
" ") 

.
: ,

, , .
, : , , ,

( , ),  ( ,
).

2.1.1.4 

 1 :

a)  1.1 ,
(  − ,

).

b)  1.2 ,
, .

c)  1.3 , ,
,

, ,
.

:

i) ;

ii) , ,
,

.

d)  1.4 ,

,

.
,

, , .

- 68 -
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.

:
 S, 

, ,
,

,
,

.

e)  1.5 ,

,
,

,

.

:

.

f)  1.6 ,

,

.

: ,  1.6, 
.

2.1.1.5 ,
,  1 

,  2.1.3. , :

)
, , ;

b) ,
;

) .

2.1.2 

2.1.2.1  1 
 ( .  2.1.1.4) ,

, .  2.1.2.1.1  2.1.2.1.2 
, ,

, .

- 69 -
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2.1.2.1.1  

 ( ) A 1.1

,
.

, - , ,

B 1.1B 
1.2B
1.4B

,
C 1.1C 

1.2C 
1.3C 
1.4C 

, ,
,

, ,

D 1.1D 
1.2D 
1.4D 
1.5D 

,
,  ( ,

)

E 1.1E 
1.2E
1.4E

, ,
,  ( ,

)

F 1.1F 
1.2F 
1.3F 
1.4F 

,
, , ,

, ,
 ( ,

, , ,

)

G 1.1G 
1.2G 
1.3G 
1.4G 

, ,  H 1.2H 
1.3H 

, , J 1.1J 
1.2J
1.3J

, ,  K 1.2K 
1.3K 
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, ,
 ( ,

,
)

( .  7.1.3.1.5) 

L 1.1L 
1.2L 
1.3L 

, N 1.6N 

,
,

,

,

S 1.4S 

 1:  D 
,

,
.  D .

 2:  D 
, , ,

,
.  D 

.

2.1.2.1.2  ,

D E F G H J K L N S
A-S

1.1 1.1  1.1  1.1  1.1D 1.1E 1.1F 1.1G  1.1J  1.1L   9 
1.2  1.2B 1.2C 1.2D 1.2E 1.2F 1.2G 1.2H 1.2J 1.2K 1.2L   10 
1.3   1.3C   1.3F 1.3G 1.3H 1.3J 1.3K 1.3L   7 
1.4  1.4B 1.4C 1.4D 1.4E 1.4F 1.4G      1.4S 7 
1.5    1.5D          1 
1.6            1.6N  1 

1.1−1.6 1 3 4 4 3 4 4 2 3 2 3 1 1 35 

2.1.2.2 ,  2.1.2.1.1, 
, , ,

 S. ,
 S  1.4. 

2.1.3 

2.1.3.1 

2.1.3.1.1 ,
,  1. ,

1, .
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2.1.3.1.2 , ,
 3.2,  1 ,

, . ,
.

, , , :

) , ,
,

;

b) , ,
;

) ,
;

: , ,

,
.

2.1.3.1.3 , ,

. ,
.

2.1.3.1.4 
. , , :

) ;

b) ;

) ;

d) , , , ,
;

) , , , ,
,

;

f)  (  25 ); 

g)  (  25 ); 

h) .

2.1.3.1.5 
, .

2.1.3.2

2.1.3.2.1 . 2.1.1 ,
 1. .

.
,
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−
, . 10.2  I .

 1,  − 
- , . 10.3 .

2.1.3.2.2 
 1 ,  I 

.
, , .

2.1.3.2.3 

 1: ,
, ,

.
, ,

.

 2: 
. ,

,
 ( ) .

.

 3: ,
- .

, .
,

.
,

, .
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. 2.1.1 
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2.1.3.3  1

2.1.3.3.1 ,  1, 
 1−4. 

 ( .  2.1.1.1 )), 
 1  2 . ,

 3 /  4, 
, .

: .
,

, ,
. ,

, ,
 (  100 / − 2), 

,
, . ,

,
.
. ,

,  ( ,
,
). 

2.1.3.4 

2.1.3.4.1 .
,

, .

.

2.1.3.4.2  5, 6  7. 
 5 ,  1.5. 
 6  1.1, 1.2, 1.3  1.4.  7 

 1.6. 

2.1.3.4.3  S ,
,

.

2.1.3.5 

2.1.3.5.1  1.1, 1.2, 1.3  1.4 
 6. ,

,
,  2.1.3.5.2. 

2.1.3.5.2  0333, 0334, 0335  0336 
,  6, 

,  2.1.3.5.5. 
. , ,

 6. 

 1:  1 ,
 2.1.3.5.5, ,

.
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 2: ,
,

 4 ,  2.1.3.5.5, 
,  5 ,

 ( . . 3  2.1.3.2.3).

2.1.3.5.3 , ,
, ,

 6 .

2.1.3.5.4 ,  2.1.3.5.5, ,
 (4G). 

2.1.3.5.5 1

 1:  ,
,  ( ,

, ,
). 

 2:  " "
,

,
,

 HSL,  7 
, ,  6 

 0,5 .

 3:  :

−
 − ;

−  − ;

− ,
,  − 

,
;

−  − 
.

   

1 ,
 6 ( .  2.1.3.5.2). 

- 76 -
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/ :

1.1G 

:  180  1.1G
: < 180  c > 25% 

/
1.1G

: < 180  c  25% 
/

1.3G

:
, ,

, ,

, , -
, ,

; :
, ,

,
, ( )

( )
,

:  50 ,  60 
,  2% 

/

1.4G

( - ) ,
,

,
,

1.1G 

:  180  1.1G 
: c > 25% 

/
1.1G 

: > 50  < 180  1.2G 

,

:  50 ,  60 
,

 25% /

1.3G 
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/ :

 (

)

,
,

> 120  1.1G 

,
,

 25 
,  33% 

 60% 

 120 1.3G

,
,

/

> 300  1.1G

,
,

 70 /
,  25% 

 60% 

> 200  300 1.3G

,

( )

,
,

 70 /
,  25% 

 60% 

 200 1.3G
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/ :

/ , ,
, ,

, ,
,

,

,
,

,
,

 50 
 < 50 

c > 25% 

1.1G

 50 1.2G

 < 50  25% 1.3G

, , ,
,

,

 30 ,
 25  5% 

1.4G 

 30 
 > 25 

> 5%  25% 

1.3G , ,
,

,
 30 ,

 25  5% 
1.4G 

 1.1G 
 > 25% 1.1G 

> 20 
 25% 

1.3G 

,
, ,

,
,

,
/ ,

( )

 20 ,

 0,13 
 1 

1.4G 
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/ :

> 25% / 1.1G 

 180  25% 
/

1.1G 

< 180  25% 
/

1.3G 

,
,

,

,

.

/
;

,

 150 ,
 5% 

/ .
 25 ,

 < 2 ;
, ,  3 

1.4G 

 1  1.3G , ,
, ,
, - ,

,
,

,
- < 1  1.4G 

: > 5 
 > 10 

1.3G ,
, -

,
( )

:  5 
 10 ;

:  30 

1.4G 

: > 5 
 > 10 

1.3G ,
 ( )

:  5 
 10 ;

:  30 

1.4G 
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/ :

,
, ,

, , ,
, ,

,
/

,
/

 1,6 
;

16
;

 5 
,

1.4G 

> 20 ,  3% 

 5 

1.3G , ,
,

( ) ( ),
( ) -

,
,

 20 ,  3% 

 5 

1.4G 

 1 
,

,
( )  25  50 

1.3G ,
,

,

< 1 
,

,
( )  5  10 

1.4G 
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/ :

> 200 
 > 60 

,  3% 

,  (
)  25  50 

1.3G , , ,
-

/

 200 
 60 

,  3% 

,  (
)  5  10 

1.4G 

 (

)

,
,
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/ :

,
" "

 ( ),
,

 140 
 1 

1.4G 

> 2  1.1G 
 2 
 10 

1.3G 
, , ,

,

 1 
 10 
 10 

1.4G 
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2.1.3.6  1

2.1.3.6.1  1 
 1. 

2.1.3.6.2 , ,  1,  1 
 6, ,

, ,
,  3.2 

,
.

2.1.3.6.3   1,  1 
 6,  (

)  3.2 
,  1 ( .  2.3.1.4  2.4.2.4.1), ,

, ,
. ,
,  4.1, 

 −  3. 
- ,  ( )

( ) ( ) ( ) .

2.1.3.6.4   1, ,

,
:

)  65 ° .
 200 ° ;

  b) 

;

   :
,

,  IS  12097-3;

) ,  135 ( )  −  1 ;

  d) , ,
 80 ± 10 / 2 ;

) , ,
,

,  50% 
,

,
. ,

 ISO 5659-1, 
,  7.5  ISO 5659-2, 

. ,
,
, .
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 1: , ), b), )  d), 
- , ,

), .

 2:
, , , ,

.
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 2.2 

 2 − 

2.2.1 

2.2.1.1 , :

)  50 °  300 ;

b)  20 °  101,3 .

2.2.1.2 :

) − , , ,
 −50 ° ;

 −50 ° ;

b) − , , ,
 −50 ° . :

−  −50 °
+65 ° ,

−  +65 ° ;

)  − , ,
, - ;

d) − , , ,
;

)  − , , ,
,

 101,3  20 °  300  50 ° .

2.2.1.3 , , ,
, , , ,

.

2.2.2 

2.2.2.1  2 
.

:  (  1950) . ,
 63, , ,  (

) (  2037), .  303. 

a)  2.1 

,  20 °  101,3 :

i) 
13% ;

ii) 
 12 ,
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.
,

 ( .  ISO 10156:2010). 
,

,
.

b)  2.2 

, :

i)  − ,
;

ii)  − , ,
,

, ;

iii) .

:  2.2.2.1b) ii) " , …
,

"
23,5%, ,  ISO 
10156:2010. 

c)  2.3 

, :

i) ,
;

ii) ,
50 (  2.6.2.1)  5 000 / 3

( ).

: ,
,

.

2.2.2.2 ,
, :

)  2.3 ;

b)  2.1  2.2. 

2.2.2.3  2.2, 
 200  20°

.

- 88 -



- 89 -

2.2.2.4   2.2, 
:

  − ,  (  1950); 

  − , ;

  −  ( ).

: .
.  1.1.1.9.

2.2.3 

 (
) :

)
,  ( .  ISO 10156:2010). 

,
, ;

b) ,
50 (  2.6.2.1), 

:

50  ( ) = ,

T
f

1
n

1i i

i

=

 fi −  i- ;

 Ti −  i-  ( i

50, ).

50 ,
50

,
;

) ,
, ,

, 50
 5 000 / 3 ( .) 50 :

50  ( ) = ,

T
f

1
n

1i ci

ci

=

 f i −  i- ;

i  −   i-  ( i

50, ); 

d) ,
,  ( .  2.2.2.1b), 

ISO 10156:2010). 
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 2.3 

 3 − 

 1:  "flammable"  "inflammable"  − 
" ". 

 2: 
. ,  3  3.2, 

, , .
, ,

.

.

2.3.1 

2.3.1.1  3 :

a)  ( .  2.3.1.2  2.3.1.3); 

b)  ( .  2.3.1.4). 

2.3.1.2 
,  ( , , , . ., 

, ),
 60 °

65,6 ° , .
:

a) , ,
;

b) ,
,

.

: , ,
, ,

, , , ,
, ,  − 

 − .

2.3.1.3 , ,  2.3.1.2, 
 35 ° ,

.
 ( . .

), :

a)  ( .
, ,

 III,  32.5.2); 

b) ,  ISO 2592:2000,  100 ° ;
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c) ,  90% .

2.3.1.4  − ,

 ( .  2.1.3.6.3). 
 1204, 2059, 3064, 3343, 

3357  3379. 

2.3.2 

2.3.2.1 ,
, ,  2.3.2.6. 

2.3.2.1.1 , ,
,  2.3.2.6. 

2.3.2.1.2 ( ) ( )
,  2.3.2.6, ,

( ) ( ) , ,
 2.0. 

2.3.2.2  , , , , ,
,  23 °  III 

, ,  III,  32.3, 
, :

a) , ,
, :

 t  ( )  (°C) 

20 < t  60 4  17 

60 < t  100 4  10 

20 < t  32 6  5 

32 < t  44 6  −1 

44 < t  100 6  −5 

100 < t 6 

b)  3% ;

c)  6.1 
 8; 

d)  450 .

2.3.2.3 .

2.3.2.4 , ,
,  III. 

2.3.2.5 , :

−  23 °  60 ° ;

− , ;
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−  20% 
 12,6% ;

−  450 ,

, :

)  ( .
,  III,  32.5.1) 

 3% ;

b)  ( . ,  III, 
 32.4.3)  6 

:

i) 60 ;

ii) 40 ,  60%  3. 

2.3.2.6 :

( )

I − ≤ 35 °

II < 23 °  > 35 °

III ≥ 23 ° ≤ 60 ° > 35 °

2.3.3 

:

:

ISO 1516 

ISO 1523 

ISO 2719 

ISO 13736 

ISO 3679 

ISO 3680 

:

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

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

ASTM D56-05, Standard Test Method 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 

- 93 -



- 94 -

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

 NF M 07 − 019 

 NF M 07 − 011 / NF T 30 - 050 / NF T 66 - 009 

 NF M 07 − 036 

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

 DIN 51755 (  65 ° )

, 113813, , , M-49, 
, 9: 

 12.1.044−84. 

2.3.4 

:

:

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 

:

.2,  ( )  440/20081.

   

1  ( )  440/2008  30  2008 ,
 ( )  1907/2006 , ,

 (REACH) (Official Journal of the European Union, 
No. L 142 of 31.05.2008, p.1-739 and No. L 143 of 03.06.2008, p. 55). 
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 2.4 

 4 − ;
, ; ,

 1:  " ", , ,
.

 2: ,  4.1  4.2, 
, -

.  ( ,  III,  33) 
 4. 

 3:  4.2 
4.3 ,  2.4.5 

.

2.4.1 

2.4.1.1  4 :

)  4.1 

, , ,

; ,
; ,

, .

b)  4.2 ,

, ,
,

, .

)  4.3 ,

,
.

2.4.1.2 , ,
,

 4: 

)  (  4.1); 

b)  (  4.1); 

c)  (  4.2); 

d)  (  4.2); 

e)  (  4.2); 
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f) ,
(  4.3). 

, ,  II 
, ,

 4, ,  III,  33. 

2.4.2  4.1 − ,

2.4.2.1 

 4.1 :

a)  ( .  2.4.2.2); 

b)  ( .  2.4.2.3); 

c)  ( .  2.4.2.4). 

2.4.2.2  4.1 

2.4.2.2.1 

2.4.2.2.1.1 ,
, , .

2.4.2.2.1.2 , , ,
, ,

, ,
. , .

, - ,
, , .

2.4.2.2.2 

2.4.2.2.2.1 ,
 4.1, ,

, ,
,  III,  33.2.1,  45 

 2,2 / .
 4.1,  10 

.

2.4.2.2.2.2 , ,
 4.1  ( , )

.

2.4.2.2.3 

2.4.2.2.3.1 ,
 2.4.2.2.2.1. ,  (

),  II,  45 
.  II, 

 5 .
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2.4.2.2.3.2 
,  2.4.2.2.2.1. ,  (

),  III,  45 
 4 .

 III,  5 
.,  10 .

2.4.2.2.3.3 , ,

.

2.4.2.3  4.1 

2.4.2.3.1 

2.4.2.3.1.1 

:

,
 ( ).

 4.1, :

a) ,  1; 

b)  5.1 ( .
 2.5.2.1.1), ,  5% 

, ,
 3; 

c) ,
 5.2; 

d)  300 / ;

e)  ( ) ( .  2.4.2.3.4) 
 75 °  50 .

 1: 
,

.

 2: , ,
,  2.4.3.2 

 4.2 .

 3:  5.1 ,
 5% , ,

), ), d) ), ,
.

,  B−F, 
 4.1. 

,  G, 
,  2.4.2.3.3.2g), 

 5.1 ( .  2.5.2.1.1). 
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2.4.2.3.1.2 

,  ( , , ,
), .

. , ,
. .

,
.

. .
, , :

a)  (-C-N=N-C-); 

b)  (-C-N3); 

c)  (-CN2
+Z−); 

d) N-  (-N-N=O); 

e)  (-SO2-NH-NH2).

; -
.

2.4.2.3.2 

2.4.2.3.2.1 :
 A, , ,

 G, ,  4.1. 
 B−F .

2.4.2.3.2.2 , ,  2.4.2.3.2.3, 
 −  IBC520 

 − 23.
 (  3221−3240), 

,
. :

a)  (B−F); 

b)  ( ); 

c)  ( ) ( .  2.4.2.3.4). 

2.4.2.3.2.3 

1− 8  " " ,
520. , ,

( ). , , .
 IBC520, , , .

23. 

:
 ( ,  100%). 

- ,
 2.4.2.3.3  2.4.2.3.4. 
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,
% , ° ,

 °

-

-
2- -1- -5-

100 8   3228  

,
< 100 OP5   3232 1, 2 

< 100 6   3224 3 

 C, 
< 100 6   3234 4 

 D 
< 100 OP7   3226 5 

 D, 
< 100 OP7   3236 6 

2,2'- (2,4- -4- 
)

100 7 −5 +5 3236  

2,2'- (2,4- -
)

100 7 +10 +15 3236  

2,2'- ( -
2- )

100 7 +20 +25 3235  

1,1- ( -
)

100 7   3226  

2,2'- ( ) 100 6 +40 +45 3234  

2,2'- ( ) ≤ 50 OP6   3224  

2,2'- (2- ) 100 7 +35 +40 3236  

-1,3-
,

52 7   3226  

  100 7   3226  

4-( ( ) )-3- 100 7   3226  

4-( ( ) )-3- 100 7 +40 +45 3236  

3- -4- - 100 7   3226  

2- -1- -4- 100 5   3222 2 

2- -1- -5- 100 5   3222 2 

2- -1- -
,  D 

< 100 OP7   3226 9 
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,
% , ° ,

 °

-

2,5- -4-(4- )-
,

 (2:1) 

100 OP8   3228  

2,5- -4- - 67−100 7 +35 +40 3236  

2,5- -4- - 66 7 +40 +45 3236  

2,5- -4- - 100 7 +30 +35 3236  

2,5- -4-(4- )- 100 OP7   3226  

2,5- -4-
( )

67 7 +40 +45 3236  

- -
( )+ -

≥88 +  
≤12

OP8 −10 0 3237  

2,5- -4- 
(4- )

79 7 +40 +45 3236  

4-( )-

(-1) 

100 OP8   3228  

4- -6-(2- -
) -

2-

100 7 +40 +45 3236  

N,N'- -N,N'- -
,

72 6   3224  

N,N'- - 82 6   3224 7 

-4,4'- 100 7   3226  

4- - 100 7   3226  

2-(N,N- -
)-3- -4- 

(N- -N- )

63−92 7 +40 +45 3236  

2-(N,N- -
)-3- -4-(N- -N-

) -

62 7 +35 +40 3236  

N- -2-( )-1,3- 100 7 +45 +50 3236  
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,
% , ° ,

 °

-

2-(2- )-1-
( -1) -4-

100 7 +45 +50 3236  

3-(2- )-4-
( -1) -

100 7 +40 +45 3236  

2-(N,N- -
)-4-(3,4-

)
-

96 7 +45 +50 3236  

4- - 100 7   3226  

3- -4-( -1) 95 6 +45 +50 3234  

4-  100 7 +35 +40 3236  

, 2   3223 8 

,
,

2   3233 8 

,
2   3224 8 

, ,
2   3234 8 

 2- -1- -4- 100 7   3226  

 2- -1- -5- 100 7   3226  

 (II)  100 6 +30 +35 3234  

:
1 ,  2.4.2.3.3.2 b) 

,  7.1.5.3−7.1.5.3.1.3.
2  " " (  1, .  5.2.2.2.2). 
3 ,  2.4.2.3.3.2 ).
4 ,  2.4.2.3.3.2 ).

,  7.1.5.3−7.1.5.3.1.3. 
5 ,  2.4.2.3.3.2 d). 
6 ,  2.4.2.3.3.2 d). 

,  7.1.5.3−7.1.5.3.1.3. 
7 ,  150 ° .
8 .  2.4.2.3.2.4 b). 
9  2- -1- -4-  21− -1-

-5- ,  2.4.2.3.3.2 d). 

- 101 -
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2.4.2.3.2.4  ,  2.4.2.3.2.3, 
 IBC520 23

.  2.4.2.3.3. 
, ,

,  II. 
.

a)
, .

. - ,

.

b)  2.4.2.3.2.3 
,

, ,
 C, 

:

i) , ,
 B; 

ii)  OP2 ( .
)

 10 ;

iii) , ,
, ,

, ,
.

2.4.2.3.3 

: ,
. . 2.4.1 -

, ,
.

, ,  II. 

2.4.2.3.3.1 ,
,

.

2.4.2.3.3.2 ,  2.4.2.3.2.3, 
:

a) , , ,
,

,
4.1 (  A,  A . 2.4.1); 

b) , ,
, ,

,
 " " (  1, 
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.  5.2.2.2.2).  25 ,

 (
 B,  B . 2.4.1); 

c) , ,
 " ", ,
 (  50 ), ,

 (  C, 
 C . 2.4.1); 

d) , :

i) ,
;

ii) ,
;

iii) ,
,

 50  (
 D,  D . 2.4.1); 

e) , ,

, /
 400 /450  (  E,  E 
. 2.4.1); 

f) ,
, ,

,
 (  F,  F 

. 2.4.1) ( .  4.1.7.2.2  4.2.1.13); 

g) ,
, ,

,
 4.1, ,

(  60−75 °
50 )  2.4.2.3.5 (

 G,  G . 2.4.1). 

,  150 ° ,
/  F. 
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. 2.4.1: 

- 104 -



. 2.4.1: 
( )

?

?

 60 ºC 
,

50 ?

?

 <150ºC? 

?

11.1 

11.2  12

 11

12.1

12.2

12.3 
13

14

 15

15.1

14.1 

13.1 

15.2

 16 

16.1 

16.2

E  F  G 

,
400 /450 

.  9

13.2

14.2
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2.4.2.3.4 

,
 ( )  55 ° .

,  II,  28. 

, .

2.4.2.3.5 

2.4.2.3.5.1 
. ,

,
.

2.4.2.3.5.2 ,
.

2.4.2.3.5.3 .
,

.

2.4.2.3.5.4 , ,
,  60 ° ,  5 ° .

 50 °
 ( .  7.1.5.3.1). 

2.4.2.4  4.1 

2.4.2.4.1 

,
 ( .  2.1.3.6.3). 

 1310, 1320, 1321, 1322, 1336, 1337, 1344, 1347, 1348, 1349, 1354, 1355, 1356, 1357, 1517, 1571, 2555, 
2556, 2557, 2852, 2907, 3317, 3319, 3344, 3364, 3365, 3366, 3367, 3368, 3369, 3370, 3376, 3380  3474. 

2.4.2.4.2 , :

a)  1  1  2, 
 1  6; 

b)  4.1; 

c)  5, 

 4.1.  2956, 3241, 3242  3251 
,  4.1. 
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2.4.3  4.2 − ,

2.4.3.1 

2.4.3.1.1  4.2 :

a) , ,
( ),

 5 .  4.2 
;

b) , ,
,

. ,
( )  ( ).

2.4.3.1.2  − ,
 ( ) .

, , , ,
.

2.4.3.2  4.2 

2.4.3.2.1 ,
 4.2, , ,

,  III,  33.3.1.4, 
.

2.4.3.2.2 ,
 4.2, , ,

,  III,  33.3.1.5, 
.

2.4.3.2.3 

2.4.3.2.3.1  4.2, 
, ,
,  III,  33.3.1.6: 

)
25  140 ° ;

b) 
100  140 °

 100  120 °
 3 3;

)
100  140 °

 100  100 °
 450 ;

d) 
100  140 °

 100  100 ° .
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: ,  G, 
,  4.2, 

 4.1 ( .  2.4.2.3.1.1). 

2.4.3.2.3.2  4.2, :

)
100  140 ° ;

b) 
100  140 °

 25  140 ° ;
 100  120 °

 3 3;

)
100  140 °

 25  140 ° ;
 100  100 °

 450 .

2.4.3.3 

2.4.3.3.1  I .

2.4.3.3.2  II ,
 25  140 ° .

2.4.3.3.3  III , :

a)
100  100 °

 25  140 °
 3 3;

b) 
100  140 °

 25  140 ° ;
 100  120 °

 450 ;

c)
100  140 °

 25  140 °
 100  100 ° .
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2.4.4  4.3 − ,

2.4.4.1 

, .
, ,

.
. ,

, ,
,  2.4.4.2. 

.

2.4.4.2  4.3

, ,
 4.3, ,

, ,  III,  33.4.1: 

a) - ;

b)  1 
.

2.4.4.3 

2.4.4.3.1  I ,
,

, ,
,  10 

.

2.4.4.3.2  II ,
,

,  20 ,
,  I. 

2.4.4.3.3  III ,
,

,  1 ,
,  I  II. 

2.4.5 

,
,  4.2  4.3 , . 2.4.2. 
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. 2.4.2: b

 3391

 3392

,

 3393

,

 3394

,
 3395

, ,

 3396

, ,

 3397

,
 3398

, ,

 3399

,
 3400

/ /

 4 .2 
 4.3

≤ 60° ?

?
 N.5 

?
 N.2 ( )

 N.3 
( )

?
 N.5 

-

?
 N.4 

 4.3, 
 I, II  III.  

?

?
 N.4 

-

?
 N.1 

___________________________________________ 

, ,
 6.1  8 

,  2.0.3.3. 
b  N.1−N.5  33  III 

.
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 2.5 

 5 − 

: , ,
 5.1  5.2, 

.
 5. 

2.5.1 

 5 :

)  5.1 

, , , ,
, .

;

b)  5.2 

,  - - -
,

.

. ,
:

i) ;

ii) ;

iii) ;

iv) ;

v) .

2.5.2  5.1 − 

2.5.2.1  5.1

2.5.2.1.1  5.1 
, ,  2.5.2.2  2.5.2.3, 

,  III,  34. 
.

:  3.2 

, .

2.5.2.1.2 , ,
,  2.0. 
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2.5.2.2 

2.5.2.2.1  5.1

2.5.2.2.1.1 
, ,

. ,  III, 
 34.4.1 ( .1) , ,  34.4.3 ( .3). 

,
 1:1  4:1 ( ). :

) .1 − 
,  3:7 ( ).

,

 I  II, . .
,

 3:2  2:3 ( );

b) .3 − 
,  1:2 ( ). 

,

 I  II, . .
,  3:1 

1:1 ( ).

2.5.2.2.1.2 :

a)  ( .1) 
 ( .3) 
;

b) .

2.5.2.2.1.3  5.1, ,
 4:1  1:1 ( ), :

) .1 − ,
,

 3:7 ( );

b) .3 − ,
,  1:2 

( ).

2.5.2.2.2 

, ,  III,  34.4.1 
( .1)  34.4.3 ( .3), :

) .1: 

i)  I: , ,
 4:1  1:1 ( ),
,

,  3:2 
( );
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ii)  II: , ,
 4:1  1:1 ( ),

,
,

 2:3 ( ), 
 I; 

iii)  III: , ,
 4:1  1:1 ( ),

,
,

 3:7 ( ),
 I  II; 

iv)  5.1: , ,
 4:1  1:1 ( ),

,
,

 3:7 ( ).

b) .3: 

i)  I: ,
 4:1  1:1 ( ),

,
,  3:1 ( );  

ii)  II: ,
 4:1  1:1 ( ),

,
,  1:1 ( ),

 I;  

iii)  III: ,
 4:1  1:1 ( ),

,
,  1:2 ( ),

 I  II;  

iv)  5.1: ,
 4:1  1:1 ( ),

,
,  1:2 

( ).

2.5.2.3 

2.5.2.3.1  5.1

2.5.2.3.1.1 
,

, .
,  III,  34.4.2 ( .2).

, .
, ,

 5.1, ,  I, II  III ( .
 2.0.3). 
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2.5.2.3.1.2 :

a) ;

b)  ( )  690 
 2 070 ,

.

2.5.2.3.1.3  5.1, 
,  1:1 ( ),

 65- ,
 1:1 ( ).

2.5.2.3.2 

, ,  III,  34.4.2, 
:

)  I: , ,  1:1 
( ), ,

,
 50- ,

 1:1 ( ); 

b)  II: , ,  1:1 
( ) , ,

 40-
,  1:1 ( ),

 I; 

)  III: , ,  1:1 
( ) , ,

 65-
,  1:1 ( )

 I  II. 

d)  5.1: , ,
 1:1 ( ) ,  2 070 

( ) ,
 65-

,  1:1 ( ).

2.5.3  5.2 − 

2.5.3.1 

2.5.3.1.1 
. ,

( , , ), .
.
.
.

,
.

. .
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2.5.3.1.2 .

.

2.5.3.2 

2.5.3.2.1 
5.2, , :

)  1% ,
 1%; 

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

:  (%) 
:

16 × (ni × ci /mi),

ni −  i- ;
ci −  (% ) i- ;
mi −  i- .

2.5.3.2.2 ,
.  − ,

, ,  G − ,
,  5.2. 

−F ,
.

2.5.3.2.3 , ,  2.5.3.2.4, 
 −  IBC520 

 − 23.
 (  3101−3120), 

,
. :

)  ( −F);

b)  ( ); 

) ,
( .  2.5.3.4). 

2.5.3.2.3.1 
, ,

, .
,

 ( ) ,
,  2.5.3.4. 

- 115 -



- 116 -

2.5.3.2.4 ,

1− 8  " " ,
520. , ,

 (
). , , .

IBC520, , , .
23.
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- 117 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

-   ≤ 88 ≥ 6   ≥ 6 OP8   3107  

-  ≤ 62 ≥ 38    OP7   3105  

-  ≤ 100     OP5   3103  

-  ≤ 77 ≥ 23    5   3103  

-  ≤ 77  ≥ 23   OP7 0 +10 3115  

  " ≤ 47 ≥ 53    OP8 0 +10 3119  

-  ≤ 77  ≥ 23   OP5 +10 +15 3113  

- -3,5,5- -
 

≤ 100     OP7   3105  

- -2-  ≤ 100     OP7 +20 +25 3115  

- -2- -
 

≤ 100     OP7   3105  

  ≤ 42 ≥ 48   ≥ 8 OP7   3105 2 

  " ≤ 32,      OP7   3106 20 

 
 

≤ 82    ≥ 12 OP4 −10 0 3112 3 

  " ≤ 32  ≥ 68   OP7 −10 0 3115  

-   > 79−90    ≥ 10 OP5   3103 13 

  " ≤ 80 ≥ 20    OP7   3105 4, 13 

  " ≤ 79    > 14 OP8   3107 13, 23 

  " ≤ 72    ≥ 28 OP8   3109 13 

-  + - -
  

< 82 + > 9    ≥ 7 OP5   3103 13 

- 117 -



 

 

- 118 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

- -4,4- -( - - )-
 

> 52−100     OP5   3103  

  " ≤ 52   ≥ 48  OP8   3108  

-   > 42−100     OP8   3107  

  " ≤ 52   ≥ 48  OP8   3108  

-  > 52−100     OP5   3102 3 

-  ≤ 52 ≥ 48    OP6   3103  

  " ≤ 52   ≥ 48  OP8   3108  

  "  ≤ 52,      OP8   3108  

-  > 52−77 ≥ 23    OP5   3101 3 

  " > 32−52 ≥ 48    OP6   3103  

  " ≤ 32  ≥ 68   OP8   3109  

-  > 77−100     OP5   3103  

  " > 52−77 ≥ 23    OP7   3105  

  " ≤ 52   ≥ 48  OP7   3106  

-  ≤ 52 ≥ 48    OP7   3105  

- - 
+ - - - 

+ - 
 

≤ 32 + ≤ 15−18 + 
 ≤ 12−15 

≥ 38    OP7 −20 −10 3115  

- - 
+ - - - 

+ - 
 

≤ 52 + ≤ 28 + ≤ 22     OP5 −20 −10 3111 3 
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- 119 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

-  ≤ 100     OP5 +20 +25 3113  

-  > 52−77  ≥ 23   OP5 +15 +20 3111 3 

  " ≤ 52  ≥ 48   OP7 +15 +20 3115  

1-(2- - )-3-
 

≤ 77 ≥ 23    OP7   3105  

  " ≤ 42   ≥ 58  OP8   3108  

-  ≤ 77 ≥ 23    OP5   3103  

-  ≤ 77 ≥ 23    OP7   3105  

- -2-  ≤ 100     OP5   3103  

-  > 77−100     OP7 −5 +5 3115  

  " ≤ 77  ≥ 23   OP7 0 +10 3115  

  " ≤ 52,  
 

  

    OP8 0 +10 3119  

  " ≤ 42,  
 

   
( ) 

    OP8 0 +10 3118  

  " ≤ 32 ≥ 68    OP8 0 +10 3119  

-   ≤ 77 ≥ 23    OP7 0 +10 3115  

  " ≤ 42,  
 

  

    8 0 +10 3117  

-  > 67−77 ≥ 23    OP5 0 +10 3113  

  " > 27−67  ≥ 33   OP7 0 +10 3115  

  " ≤ 27  ≥ 73   OP8 +30 +35 3119  

- 119 -



 

 

- 120 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

-  ≤ 100     OP7   3106  

- -3,5,5- - 
 

> 32−100     OP7   3105  

  " ≤ 42   ≥ 58  OP7   3106  

  " ≤ 32  ≥ 68   OP8   3109  

- -2-  > 52−100     OP6 +20 +25 3113  

  " > 32−52  ≥ 48   OP8 +30 +35 3117  

  " ≤ 52   ≥ 48  OP8 +20 +25 3118  

  " ≤ 32  ≥ 68   OP8 +40 +45 3119  

- -2-  + 
2,2- -( - )-  

≤ 12 + ≤ 14 ≥ 14  ≥60  OP7   3106  

  " ≤ 31 + ≤ 36     OP7 +35 +40 3115  

- -2-
 

≤ 100     OP7   3105  

-   ≤ 71 ≥ 29    OP7 0 +10 3115  

-   ≤ 72  ≥ 28   OP7 +10 +15 3115  

3- -1,1-  
 

≤ 77 ≥ 23    OP7 −5 +5 3115  

  " ≤ 52 ≥ 48    OP8 −5 +5 3117  

  " ≤ 52,  
 

  

    OP8 −5 +5 3119  

([3R-(3R,5aS,6S,8aS,9R,10R,12S,12aR**)]-
-10- -3,6,9- -

3,12- -12 - [4,3-j]-1,2-
) 

 100     OP7   3106  

- -   ≤ 100     OP8   3107  

- 120 -



 

 

- 121 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

2,2- -( - )-  ≤ 57 ≥ 43    OP7   3105  

( - )-1,1-  ≤ 82 ≥ 18    OP6   3103  

  ≤ 27  ≥ 73   OP7 +20 +25 3115 7, 13 

  > 51−100   ≤ 48  OP2   3102 3 

  " > 77−94    ≥ 6 OP4   3102 3 

  " ≤ 77    ≥ 23 OP6   3104  

  " ≤ 62   ≥ 28 ≥ 10 OP7   3106  

  " > 52−62,      OP7   3106 20 

  " > 35−52   ≥ 48  OP7   3106  

  " > 36−42 ≥ 58    OP8   3107  

  " ≤ 52,      OP8   3108 20 

  " ≤ 56,5 ( )    ≥ 15 OP8   3108  

  " ≤ 42,  
 

  

    OP8   3109  

  " ≤ 35   ≥ 65     -
 

29 

- -   > 52−100     OP8   3107  

  " ≤ 52  ≥ 48   OP8   3109 25 

- -  ≤ 52 ≥ 48    OP7   3105  

2,2- -( - )-  ≤ 52 ≥ 48    OP6   3103  

-( - )-  > 52−100     OP4 −20 −10 3113  

  " ≤ 52  ≥ 48   OP7 −15 −5 3115  
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- 122 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

-( - )-  > 27−52  ≥ 48   OP7 −15 −5 3115  

  " ≤ 42,  
c  

  ( )

    OP8 −15 −5 3118  

  " ≤ 27  ≥ 73   OP8 −10 0 3117  

-( - )-
( ) 

> 42−100   ≤ 57  OP7   3106  

  " ≤ 42   ≤ 58     -
 

29 

1,6- -( -
) 

 

≤ 72 ≥ 28    5   3103  

2,2- -( - )-  ≤ 52 ≥ 48    OP7   3105  

  " ≤ 42 ≥ 13  ≥ 45  OP7   3106  

1,1- -( - )-3,3,5-
 

> 90−100     OP5   3101 3 

  " ≤ 90  ≥ 10   OP5   3103 30 

  " > 57−90 ≥ 10    OP5   3103  

  " ≤ 77  ≥ 23   OP5   3103  

  " ≤ 57   ≥ 43  OP8   3110  

  " ≤ 57 ≥ 43    OP8   3107  

  " ≤ 32 ≥ 26 ≥ 42   OP8   3107  

-( - )-  > 42−52 ≥ 48    OP7   3105  

  " ≤ 52,      OP7   3106 20 

  " ≤ 42 ≥ 58    OP8   3107  

- 122 -



 

 

- 123 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

1,1- -( - )-
 

> 80−100     OP5   3101 3 

  " > 72  ≥ 28   OP5   3103 30 

  " > 52−80 ≥ 20    OP5   3103  

  " > 42−52 ≥ 48    OP8   3103  

  " ≤ 42 ≥ 13  ≥ 45  OP7   3106  

  " ≤ 27 ≥ 25    OP8   3107 21 

  " ≤ 42 ≥ 58    OP8   3109  

1,1- -( - )-
 

≤ 13 ≥ 13  ≥ 74  OP8   3109  

1,1- -( - )-
+ - -2-

 

≤ 43 + ≤16 ≥ 41    OP7   3105  

-(4- - - )-
 

≤ 100     OP6 +30 +35 3114  

  " ≤ 42   
 

  

    OP8 +30 +35 3119  

-(1- ) 
 

≤ 100     OP7   3106  

2,2-  ≤ 27   ≥ 73  OP5   3102  

  ≤ 100     OP6 +30 +35 3114  

2,2- -(4,4- ( - ) 
)-  

≤ 42   ≥ 58  OP7   3106  

  " ≤ 22  ≥ 78   OP8   3107  

- 123 -



 

 

- 124 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

-2,4-   ≤ 77    ≥ 23 OP5   3102 3 

  " ≤ 52,      OP8 +20 +25 3118  

  " ≤ 52,  
  

 

    OP7   3106  

  > 32−52  ≥ 48   OP5 −20 −10 3111 3 

  " ≤ 32  ≥ 68   OP7 −20 −10 3115  

 
 

≤ 82 ≥ 5   ≥ 5 OP7   3106 24 

 > 52−100     OP2 −15 −5 3112 3 

  " ≤ 52  ≥ 48   OP7 −20 −10 3115  

  " ≤ 32 ≥ 68    OP7 −15 −5 3115  

  > 52−100     OP8   3110  

  " ≤ 52   ≥ 48     -
 

29 

  ≤ 100     OP7   3106  

  " ≤ 42,  
 

  

    OP8   3109  

-(2- )  ≤ 87    ≥ 13 OP5 +30 +35 3112 3 

-(3- )  + 
(3- ) 
+   

≤ 20 + ≤ 18 + ≤ 4  ≥ 58   OP7 +35 +40 3115  

-(4- )  ≤ 52,  
 - 

  

    OP7   3106  
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- 125 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

2,5- -2,5- -( )-
 

> 82−100     OP5   3102 3 

  " ≤ 82    ≥ 18 OP5   3104  

  " ≤ 82   ≥ 18  OP7   3106  

2,5- -2,5- -( - )-
 

> 90−100     OP5   3103  

  " > 52−90 ≥ 10    OP7   3105  

  " ≤ 47,      OP8   3108  

  " ≤ 52 ≥ 48    OP8   3109  

  " ≤ 77  ≥ 23   OP8   3108  

2,5- -2,5- -( - )-
-3 

> 52−86 ≥ 14    OP5   3103 26 

  " ≤ 52   ≥ 48  OP7   3106  

  " > 86−100     OP5   3101 3 

2,5- -2,5- -
 

≤ 82    ≥ 18 OP6   3104  

2,5- -2,5- -(3,5,5- - 
H )-  

≤ 77 ≥ 23    OP7   3105  

1,1- -3-  
O  

≤ 52 ≥ 48    OP8 0 +10 3117  

2,5- -2,5- - 
(2- )  

≤ 100     OP5 +20 +25 3113  

-(3- ) 
 

≤ 52 ≥ 48    OP7 −5 +5 3115  

 ≤ 100     OP7 +20 +25 3116  

  " ≤ 42,  
   

    OP8 +20 +25 3119  

-(2- - 
)-  

≤ 52 ≥ 48    OP7 −10 0 3115  

- 125 -



 

 

- 126 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

- -   ≤ 100     OP7 0 +10 3116  

- -   ≤ 100     OP5 +10 +15 3114  

- -  ≤ 100  ≥ 73   OP3 −25 −15 3113  

  " ≤ 77  ≥ 23   OP5 −20 −10 3113  

  ≤ 27  ≥ 73   OP8 +15 +20 3117  

-(3,5,5- ) 
 

> 52−82 ≥ 18    OP7 0 +10 3115  

  " ≤ 52,  
   

    OP8 +10 +15 3119  

  " > 38−52 ≥ 62    OP8 +10 +15 3119  

  " ≤ 38 ≥ 62    OP8 +20 +25 3119  

-(2- )- 
 

> 85−100     OP5   3102 3 

  " ≤ 85    ≥ 15 OP7   3106  

-4-   ≤ 77    ≥ 23 OP5   3102 3 

  " ≤ 52,      OP7   3106 20 

  " ≤ 32   ≥ 68     -
 

29 

 ≤ 100     OP7 +30 +35 3116  

  " ≤ 42,  
   

    OP8 +30 +35 3119  

 > 91−100     OP3 +10 +15 3112 3 

  " ≤ 91    ≥ 9 OP5 +10 +15 3114  

  " ≤ 42,  
 

  

    8 +15 +20 3119  

- 126 -



 

 

- 127 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

-(2- )-  > 77−100     OP5 −20 −10 3113  

  " ≤ 77 ≥ 23    OP7 −15 −5 3115  

  " ≤ 62,  
 

   

    OP8 −15 −5 3119  

  " ≤ 52,  
 

  ( )

    OP8 −15 −5 3120  

-(2- )-  ≤ 52   ≥ 48  OP7 −10 0 3115  

  ≤ 72 ≥ 28    OP8   3109 13 

  ≤ 100     OP8 +35 +40 3118  

   D 
 

≤ 43     OP7   3105 13, 14, 19 

    
 

≤ 43     OP8   3107 13, 15, 19 

   F 
 

≤ 43     OP8   3109 13, 16, 19 

  " ≤ 13   ≥ 87     -
 

29 

 3-  > 57−86   ≥ 14  OP1   3102 3 

  " ≤ 57   ≥ 3 ≥ 40 OP7   3106  

  " ≤ 77   ≥ 6 ≥ 17 OP7   3106  

   > 72−100     OP4   3102 3, 17 

  " ≤ 72    ≥ 28 OP7 +10 +15 3116  

  > 90−98 ≤ 10    OP8   3107 13 

  " ≤ 90 ≥ 10    OP8   3109 13, 18 
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- 128 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

 ≤ 87 ≥ 13    OP7 −10 0 3115  

  " ≤ 77  ≥ 23   OP7 −10 0 3115  

  " ≤ 52,  
 

  

    OP8 −10 0 3119  

A  ≤ 77 ≥ 23    OP7 −10 0 3115  

 ≤ 77  ≥ 23   OP7 −5 +5 3115  

-   > 72−100     OP7   3105 13 

  " ≤ 72 ≥ 28    OP8   3109 27 

 ( ) ≤ 62 ≥ 19    OP7   3105 22 

 ( ) . . 31 ≥ 70    OP8   3109 31 

 ( ) ≤ 67  ≥ 33   OP7 +35 +40 3115  

 ( ) . . 8 ≥ 48    OP5   3101 3, 8, 13 

  " . . 9 ≥ 55    OP7   3105 9 

  " . . 10 ≥ 60    OP8   3107 10 

 , , 
 

     OP2   3103 11 

 , , 
,   

  

     OP2   3113 11 

 , , 
 

     OP2   3104 11 

 , , 
,   

  

     OP2   3114 11 

3,3,5,7,7- -1.2.4-  ≤ 100     OP8   3107 31 

- 128 -



 

 

- 129 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

 , 
,  F, 

 

≤ 41     M +30 +35 3119 13 

  > 56−100     OP7   3105 13 

  " ≤ 56 ≥ 44    OP8   3109  

- -    
  

≤ 52  ≥ 48   8   3107  

   ≤ 57  ≥ 26  ≥ 8 OP7 +40 +45 3115 6 

1,1,3,3- -
 

≤ 100     OP7   3105  

1,1,3,3- -2 
 

≤ 100     OP7 +15 +25 3115  

1,1,3,3- - 
 

≤ 72  ≥ 28   OP7 −5 +5 3115  

  " ≤ 52,  
 

  

    OP8, N −5 +5 3119  

1,1,3,3- - 
 

≤ 77  ≥ 23   OP7 0 +10 3115  

3,6,9- -3,6,9- - 
1,4,7-  

≤ 42 ≥ 58    OP7   3105 28 

  " ≤ 17 ≥ 18  ≥ 65  OP8   3110  

 ( ) ≤ 91    ≥ 9 OP6   3104 13 

  " ≤ 72 ≥ 28    OP7   3105 5 

 ( ) ≤ 72 −         3106 5, 20 

  " ≤ 32   ≥ 68      -
 

29) 

- 129 -



 

 

- 130 - 

  , %   
 ,  

% 

 
 1, 

 % 

 
 

, % 

, 
% 

 
 

 
, 

ºC 

 
, 

ºC 

 
(  

) 

 
   

 

-3,3- -( - )  ≤ 67 ≥ 33    OP7   3105  

-3,3- -( - )  > 77−100     OP5   3103  

  " ≤ 77 ≥ 23    OP7   3105  

  " ≤ 52   ≥ 48  OP7   3106  

1-(2- )-1,3- 
 

≤ 52 ≥ 45  ≥ 10  7 −20 −10 3115  
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- 131 -

 2.5.3.2.4: 

1) .
 60 ° .

2) ≤ 4,7%. 

3)  " " (  1, 
.  5.2.2.2.2). 

4) - - .

5) ≤ 9%. 

6) ≤ 9%; ≤ 10%. 

7) .

8)  > 10% ≤ 10,7%, .

9) ≤ 10%, .

10) ≤ 8,2%, .

11) .  2.5.3.2.5.1. 

12)  2 000 
 F .

13)  " " (  8,  
.  5.2.2.2.2). 

14) ,  2.5.3.3.2 d). 

15) ,  2.5.3.3.2 ). 

16) ,  2.5.3.3.2 f). 

17) .

18)  " " ,
 80%. 

19) , ( ). 

20) , .

21) ≥ 25% , , .

22) ≥ 19% , , .

23) - -  < 6%. 

24)  1- -4- ≤ 8%. 

25)  B  > 110 ° .

26)  < 0,5%. 

27) ,  56%,  "
" (  8, .  5.2.2.2.2). 

28) ≤ 7,6%  95-
220−260 ° .

29)  5.2. 

30)  B  > 130 ° .

31) ≤ 6,7%. 
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- 132 -

2.5.3.2.5 ,  2.5.3.2.4 
 IBC520 23, -

. , ,  2.5.3.3. 
, ,

,  II. 
.

2.5.3.2.5.1 
2.5.3.2.4 ,

,
, :

) ,
, ;

b) 2 ( .
)

 10 ;

) , ,
, , ,

, .

2.5.3.3 

: ,
. . 2.5.1 

,
, . .

,  II. 

2.5.3.3.1 ,

, .

2.5.3.3.2 ,  2.5.3.2.4, 
:

) , , ,
, ,

 5.2 (
, . 2.5.1); 

b) ,
, , ,

, ,
 " " (  1, 

.  5.2.2.2.2). 
 25 ,

 (
, . 2.5.1); 

) , ,
 " ", 

, ,  (  50 )

- 132 -



- 133 -

,  (
, . 2.5.1); 

d) , :

i) ,
;

ii) ,
;

iii) 
,

 50  (
 D,  D . 2.5.1); 

) ,

,
/  400 /450  (

, . 2.5.1); 

f) ,
, ,

,
,

 (
 F,  F . 2.5.1); .  4.1.7 

 4.2.1.13; 

g) ,
, ,

, ,
 5.2 ,

(  60 °
50 )
(  G,  G 

.  .5.1). 
, ,

 F. 

- 133 -



- 134 -

. 2.5.1: 

 25 

" "

- 134 -



. 2.5.1: 
( )

?

?

 60 ºC
,

50 ?

?

<150 ºC? 

?

11.1 

11.2  12

11

12.1 

12.2 

12.3 
 13

 14

 15

15.1 

14.1 

13.1 

15.2 

 16

16.1 

16.2 

 E  F  G

,
 400 /450 

 9

13.2 

14.2 
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- 136 -

2.5.3.4 

2.5.3.4.1 :

)  B  C, ≤ 50 ° ;

b)  D, 
1 ≤ 50 °

≤ 45 ° ;

)  E  F, ≤ 45 ° .

2.5.3.4.2 
,  II,  28. 

, .

2.5.3.4.3 
,  III,  32.4. 

, , ,
 ISO 3679. 

2.5.3.5

2.5.3.5.1 
,

. , ,
, .

, ,
.

2.5.3.5.2 ,
, , :

)  − ,
 150 ° .

;

b)  − ,
 150 ° ,  60 °

 5 ° .
,

 60 °  50 .

2.5.3.5.3 , ,
,  2.5.3.2.4, , .

,  5.2. 

2.5.3.5.4 ,
 2.5.3.2.4  2.5.3.2.5 

, .

   

1 ,
,  II. 

- 136 -



- 137 -

2.5.3.5.5 
.

2.5.3.5.6 ,
.

- 137 -





- 139 -

 2.6 

 6 − 

 1: ,
,

 9  3245. 

 2: , ,
- , , ,

,  6.1 
 3172. 

2.6.1 

 6 :

)  6.1 

,
, .

b)  6.2 

, ,
.  − 

( , , , )
, , .

2.6.2  6.1 − 

2.6.2.1 

:

2.6.2.1.1 50 ( )  (
) − , , ,

 14  50% .
50  ( / ).

2.6.2.1.2 50  ( ) − 
,  24 -

 14 .
,

. .

2.6.2.1.3 50  ( ) − 
, ,  1 

 14 .
,  10%, ,

, ,
 10 .

, .
,  90%, , ,

, ,

- 139 -



- 140 -

, .
 ( ) − .

2.6.2.2 

2.6.2.2.1  6.1, ,
:

)  I:
;

b)  II: ;

)  III:
.

2.6.2.2.2 
, ,

, , .

2.6.2.2.3 
.

, :

) ;

b) ;

) , .

2.6.2.2.3.1 
 2.6.2.1. 

, ,
.

2.6.2.2.4 ,
, .

2.6.2.2.4.1 
, .

,

50, / 50, / 50, /

I ≤ 5,0 ≤ 50 ≤ 0,2 

II > 5,0 ≤ 50 > 50 ≤ 200 > 0,2 ≤ 2,0 

IIIa > 50 ≤ 300 > 200 ≤ 1 000 > 2,0 ≤ 4,0 

 II ,
 III. 

- 140 -



- 141 -

:  6.1 ,
 8  ( 50)

 I, ,
 I  II. 

 8 ( .  2.8.2.3). 

2.6.2.2.4.2 ,  2.6.2.2.4.1, 
50 , , ,
. 50

, ,
, . . 50 (4 ) × 4 , 50 (1 ).

2.6.2.2.4.3 , ,
 V,  ( ) ,

,  20 ° :

)  I:  V ≥ 10 50 50 ≤ 1 000 / 3;

b)  II:  V ≥ 50 50 ≤ 3 000 / 3

 I; 

)  III1:  V ≥ 1/5 50 50 ≤ 5 000 / 3

 I 
 II. 

2.6.2.2.4.4 . 2.6.1 ,  2.6.2.2.4.3, 
. ,

, ,
.

   

1  II , -
 III. 

- 141 -



- 142 -

. 2.6.1: :

2.6.2.2.4.5 ,  2.6.2.2.4.3, 
50  1 , , , .

, 50  4 ,  2, 
, . . 50 (4 ) × 2 

50 (1 ).

2.6.2.2.4.6 , ,
 2.6.2.2.4.7  2.6.2.2.4.8.  

2.6.2.2.4.7 50 ,
:

) 50 :

50 ( ) = 

=

n

1i i

i

50

f
1

,

 fi −  i- ;

50i  −  i- / 3;

10 000

1 000

100

10

10                      100                   1 000                10 000               100 000
, / 3

 II

50
,

/
3

 III

 I
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- 143 -

b) :

Vi =
×

3,101
106

iP
/  3,

 Pi −  i-
20 ° ;

) 50 :

R = 
=

n

1i i

i

50

V
;

d) 50 ( )  R 
:

i)  I: R ≥ 10 50 ( ) ≤ 1 000 / 3;

ii)  II: R ≥ 1 50 ( ) ≤ 3 000 / 3

 I; 

iii)  III: R ≥ 1/5 50 ( ) ≤ 5 000 / 3

 I  II. 

2.6.2.2.4.8 50
.

.

)  I, 
:

i)
,

 1 000 / 3.  (5  5 )
 1 

 14 .  14-
, , 50

1 000 / 3 ;

ii) ,  20 ° ,

.  (5  5 )
 1  14 .  14-

, ,
 10 50 .

b)  II, 
 I: 

i)
,

 3 000 / 3.  (5  5 )
 1 

 14 .  14-
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- 144 -

, , 50
3 000 / 3 ;

ii) ,  20 ° ,
.

(5  5 )  1 
 14 .  14-

, ,
50 .

)  III, 
 I  II: 

i)
,

 5 000 / 3.  (5  5 )
 1 

 14 .  14-
, , 50

5 000 / 3 ;

ii) ,
 1 000 / 3, ,

1/5 50 .

2.6.2.3 

2.6.2.3.1  6.1 
,  2.6.2.2, 

50 , .

2.6.2.3.2 , 50 ,
50

:

50 ( ) =
100

50
×

.

2.6.2.3.3 , 50
.

.
, :

a) ,
,

;

b) :
MZ

Z

T
100

T
C

... =+++ ,

 C  −  A, B, … Z ;

  T  − 50  A, B, … Z ;

  TM − 50 .

,

- 144 -



- 145 -

:
, .

,
.

2.6.2.4 

2.6.2.4.1 - , 50 / 50
 6.1, 

,  2.6.2.2. ,
, ,

 2.0, .

2.6.2.4.2 50
, 50 , 50

,  2.6.2.3. 

: 50
 "The WHO Recommended Classification of Pesticides by Hazard and Guidelines to 

Classification" ("
"), 

,  ( ) :
International Programme on Chemical Safety, World Health Organisation (WHO), 1211 Geneva 27, Switzerland. 

50 ,

; .

2.6.2.4.3 , ,
,

, .

2.6.3  6.2 − 

2.6.3.1 

:

2.6.3.1.1 ,
, .  −  (
, , , , ) , ,

.

2.6.3.1.2 , ,
,

,
, , ,

. ,
, .

2.6.3.1.3 ,
. ,

,  2.6.3.1.4. 

2.6.3.1.4 , ,
,

, , , , ,
, , , , , ,

, .

2.6.3.1.5 .
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- 146 -

2.6.3.1.6 
.

2.6.3.2 

2.6.3.2.1  6.2, 
 2814, 2900, 3291  3373. 

2.6.3.2.2 :

2.6.3.2.2.1 : , ,
, , ,

.
, , , .

:
, .

) ,
,  2814. ,

,  2900. 

b)  2814  2900 
,

.

 1:  2814 
" , ". 

 2900  " ,
". 

 2: .
, ,

, , . ,
, ,

.

 3: ,
, , .
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- 147 -

,
,  (2.6.3.2.2.1 ))

 2814 
,

Bacillus anthracis ( )
Brucella abortus ( )
Brucella melitensis ( )
Brucella suis ( )
Burkholderia mallei − Pseudomonas mallei − Ca ( )
Burkholderia pseudomallei − Pseudomonas pseudomallei ( )
Chlamydia psittaci −  ( )
Clostridium botulinum ( )
Coccidioides immitis ( )
Coxiella burnetii ( )

-
 ( )

 ( )
Escherichia coli,  ( )

 Flexal 
Francisella tularensis ( )

,

 (Hendra)  
 ( )

 ( )
 ( )

 ( )
 ( )

Mycobacterium tuberculosis ( )
 Nipah  

 ( )
 ( )

Rickettsia prowazekii ( )
Rickettsia rickettsii ( )

-  ( )
-  ( )

Shigella dysenteriae,  1 ( )
 ( )
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- 148 -

,
,  (2.6.3.2.2.1 ))

 ( )
 ( )

 ( )
Yersinia pestis ( )

 2900 
,

 ( )
 1 −  (Velogenic 

Newcastle disease) ( )
 ( )

 ( )
 ( )

Mycoplasma mycoides - 
( )

 ( )
 ( )

 ( )
 ( )

 ( )
 ( )

2.6.3.2.2.2  : , .
 3373. 

:  3373 
" , ". 

2.6.3.2.3  

2.6.3.2.3.1  ,
, , ,

, .

2.6.3.2.3.2  ,
, , ,

.

2.6.3.2.3.3  ,
,

, ,
.

: , ,
.

2.6.3.2.3.4   (
), , ,

, , .

2.6.3.2.3.5  ,
.
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- 149 -

2.6.3.2.3.6  
.

2.6.3.2.3.7  ,
,

, , ,
, .

2.6.3.2.3.8  
, ,

,  "
, "  " , ", 

. :

) :

   i) ( ) ( ) ( );

   ii) ;

   iii) , ,
, ,

 100 × 100 ;

  b) ( ) ( )
,

, ,

;

)
,

.

 1: 
.

,
( ), .

, , ,
: ,

,  ( ); ,
, , ,

, ,
; ,

; ;
;

 ( ,
, . .). 

 2: ,
,

, )− ). 
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2.6.3.2.3.9  :

   )  (  3291); 

  b) ,
 A (  2814  2900) ;

  c) , ,
, ,

, ,
, , , ,

, ,
, ,

, .
, ,  6.1.4 

6.6.5.

,  4.1.1.1 
4.1.1.2, 

 1,2 . .

 "
"  " ". 

, ,
". 

2.6.3.3  

2.6.3.3.1  :

) ,

, -
. , ,

;

  b) ,
, ,

. ,
,  2814, 2900  3373, 

.

: , ,
.

, ,
, .

2.6.3.4  

2.6.3.4.1  ,
,  2.9. 

2.6.3.5

2.6.3.5.1  , ,
 2814  2900, .

, ,  3291. 
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2.6.3.5.2  , ,
,  3291.

,
.

:  3291 
" , , . . .",  "( ) , . . .", 
" , ,

. . ." 

2.6.3.5.3 
, , ,

.

2.6.3.6

2.6.3.6.1  ,
, .

, ,
,

, .

2.6.3.6.2 , ,
,

2814  2900, . ,
, , , ,

,  3373.
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 2.7 

 7 − 

:  7 
.

2.7.1 

2.7.1.1   − , ,
, ,

 2.7.2.2.1−2.7.2.2.6. 

2.7.1.2  

 − ,
 0,4 / 2 - - - ,

0,04 / 2 - .

 − ,
.

 − ,
.

2.7.1.3  

1 2

1− ,
 2.7.2.2.1  2.7.2.2.2 

.

2 − , ,
,  2.7.2.2.1  2.7.2.2.2 

.

-  − ; ; ; −235
-238; -232, -228 -230, 

; -  10 .

 − -233, -235, -239 -241. 
, .

:

) ;

  b) ,
.

) ,  0,25 ;

  d) ), b) / ).

,  − 
 − .
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 (LSA) − ,
, ,

. ,  LSA, 
.

 − ,  10−7 -233 -232.

 − ,  2 × 103 -235,  9 × 106

-235  5 × 10−3 -236 -235. 

 (SCO) − , ,
, , .

:

) ;

  b) , .

 − 
,

.

 − .
 − ,

.

, , :

 −  ( ),
 (  99,28% -238  0,72% -235 ).

 − , -235 
.

 − , -235 
 0,72%. 

-234. 

2.7.2  

2.7.2.1  

2.7.2.1.1  ,
 2.7.2.1.1,  2.7.2.4.2−2.7.2.5, ,

 2.7.2.3. 
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 2.7.2.1.1: 

(1.5.1.5) 

 2908 ,  − 

 2909 ,  − ,
, ,

 2910 ,  − 

 2911 ,  − 

 3507 , ,
,  0,1 , - b, c

(2.7.2.3.1) 

 2912 ,  (LSA-I), 
- b

 3321 ,  (LSA-II), 
- b

 3322 ,  (LSA-III), 
- b

 3324 ,  (LSA-II), 

 3325 ,  (LSA-III), 

(2.7.2.3.2) 

 2913 ,
 (SCO-I  SCO-II), -

b

 3326 ,
 (SCO-I  SCO-II), 

(2.7.2.4.4) 

 2915 , , ,
- b

 3327 , , ,

 3332 , , ,
- b

 3333 , , ,
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(U)
(2.7.2.4.6) 

 2916 , (U),
- b

 3328 , (U),

 B(M)
(2.7.2.4.6) 

 2917 , ( ),
- b

 3329 , ( ),

 C 
(2.7.2.4.6) 

 3323 , , -
b

 3330 , ,

(2.7.2.5) 

 2919 , ,
- b

 3331 , ,

(2.7.2.4.5) 

 2977 , ,

 2978 , ,
- b

 3507 , ,
,  0,1 , - b, 

c

a  "
".  2909, 2911, 2913  3326, 

,  " ",
.

b  " - " ,
 2.7.2.3.5. 

 3507 .  369  3.3.

2.7.2.2  

2.7.2.2.1  2.7.2.2.1 :

  a)  A1  A2 ;

  b)  ,
, / ;

  c)  , , .
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 2.7.2.2.1: 

( )
A1 A2

,
,

( ) ( ) ( / ) ( )

 (89)     

Ac-225 a 8  10−1 6  10−3 1  101 1  104

Ac-227 a 9  10−1 9  10−5 1  10−1 1  103

Ac-228 6  10−1 5  10−1 1  101 1  106

 (47)     

Ag-105 2  100 2  100 1  102 1  106

Ag-108m a 7  10−1 7  10−1 1  101 b 1  106 b

Ag-110m a 4  10−1 4  10−1 1  101 1  106

Ag-111 2  100 6  10−1 1  103 1  106

 (13)     

Al-26 1  10−1 1  10−1 1  101 1  105

 (95)     

Am-241 1  101 1  10−3 1  100 1  104

Am-242m a 1  101 1  10−3 1  100 b 1  104 b

Am-243 a 5  100 1  10−3 1  100 b 1  103 b

 (18)     

Ar-37 4  101 4  101 1  106 1  108

Ar-39 4  101 2  101 1  107 1  104

Ar-41 3  10−1 3  10−1 1  102 1  109

 (33)     

As-72 3  10−1 3  10−1 1  101 1  105

As-73 4  101 4  101 1  103 1  107

As-74 1  100 9  10−1 1  101 1  106

As-76 3  10−1 3  10−1 1  102 1  105

As-77 2  101 7  10−1 1  103 1  106

 (85)     

At-211 a 2  101 5  10−1 1  103 1  107

 (79)     

Au-193 7  100 2  100 1  102 1  107

Au-194 1  100 1  100 1  101 1  106

Au-195 1  101 6  100 1  102 1  107

Au-198 1  100 6  10−1 1  102 1  106

Au-199 1  101 6  10−1 1  102 1  106

 (56)     

Ba-131 a 2  100 2  100 1  102 1  106

Ba-133 3  100 3  100 1  102 1  106
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Ba-133m 2  101 6  10−1 1  102 1  106

Ba-140 a 5  10−1 3  10−1 1  101 b 1  105 b

 (4)     

Be-7 2  101 2  101 1  103 1  107

Be-10 4  101 6  10−1 1  104 1  106

 (83)     

Bi-205 7  10−1 7  10−1 1  101 1  106

Bi-206 3  10−1 3  10−1 1  101 1  105

Bi-207 7  10−1 7  10−1 1  101 1  106

Bi-210 1  100 6  10−1 1  103 1  106

Bi-210m a 6  10−1 2  10−2 1  101 1  105

Bi-212 a 7  10−1 6  10−1 1  101 b 1  105 b

 (97)     

Bk-247 8  100 8  10−4 1  100 1  104

Bk-249 a 4  101 3  10−1 1  103 1  106

 (35)     

Br-76 4  10−1 4  10−1 1  101 1  105

Br-77 3  100 3  100 1  102 1  106

Br-82 4  10−1 4  10−1 1  101 1  106

 (6)     

C-11 1  100 6  10−1 1  101 1  106

C-14 4  101 3  100 1  104 1  107

 (20)     

Ca-41 . . 1  105 1  107

Ca-45 4  101 1  100 1  104 1  107

Ca-47 a 3  100 3  10−1 1  101 1  106

 (48)     

Cd-109 3  101 2  100 1  104 1  106

Cd-113m 4  101 5  10−1 1  103 1  106

Cd-115 a 3  100 4  10−1 1  102 1  106

Cd-115m 5  10−1 5  10−1 1  103 1  106

 (58)     

Ce-139 7  100 2  100 1  102 1  106

Ce-141 2  101 6  10−1 1  102 1  107

Ce-143 9  10−1 6  10−1 1  102 1  106

Ce-144 a 2  10−1 2  10−1 1  102 b 1  105 b

 (98)     
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Cf-248 4  101 6  10−3 1  101 1  104

Cf-249 3  100 8  10−4 1  100 1  103

Cf-250 2  101 2  10−3 1  101 1  104

Cf-251 7  100 7  10−4 1  100 1  103

Cf-252 1  10−1 3  10−3 1  101 1  104

Cf-253 a 4  101 4  10−2 1  102 1  105

Cf-254 1  10−3 1  10−3 1  100 1  103

 (17)     

Cl-36 1  101 6  10−1 1  104 1  106

Cl-38 2  10−1 2  10−1 1  101 1  105

 (96)     

Cm-240 4  101 2  10−2 1  102 1  105

Cm-241 2  100 1  100 1  102 1  106

Cm-242 4  101 1  10−2 1  102 1  105

Cm-243 9  100 1  10−3 1  100 1  104

Cm-244 2  101 2  10−3 1  101 1  104

Cm-245 9  100 9  10−4 1  100 1  103

Cm-246 9  100 9  10−4 1  100 1  103

Cm-247 a 3  100 1  10−3 1  100 1  104

Cm-248 2  10−2 3  10−4 1  100 1  103

 (27)     

Co-55 5  10−1 5  10−1 1  101 1  106

Co-56 3  10−1 3  10−1 1  101 1  105

Co-57 1  101 1  101 1  102 1  106

Co-58 1  100 1  100 1  101 1  106

Co-58m 4  101 4  101 1  104 1  107

Co-60 4  10−1 4  10−1 1  101 1  105

 (24)     

Cr-51 3  101 3  101 1  103 1  107

 (55)     

Cs-129 4  100 4  100 1  102 1  105

Cs-131 3  101 3  101 1  103 1  106

Cs-132 1  100 1  100 1  101 1  105

Cs-134 7  10−1 7  10−1 1  101 1  104

Cs-134m 4  101 6  10−1 1  103 1  105

Cs-135 4  101 1  100 1  104 1  107

Cs-136 5  10−1 5  10−1 1  101 1  105
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Cs-137 a 2  100 6  10−1 1  101 b 1  104 b

 (29)     

Cu-64 6  100 1  100 1  102 1  106

Cu-67 1  101 7  10−1 1  102 1  106

 (66)     

Dy-159 2  101 2  101 1  103 1  107

Dy-165 9  10−1 6  10−1 1  103 1  106

Dy-166 a 9  10−1 3  10−1 1  103 1  106

 (68)     

Er-169 4  101 1  100 1  104 1  107

Er-171 8  10−1 5  10−1 1  102 1  106

 (63)     

Eu-147 2  100 2  100 1  102 1  106

Eu-148 5  10−1 5  10−1 1  101 1  106

Eu-149 2  101 2  101 1  102 1  107

Eu-150, 2  100 7  10−1 1  103 1  106

Eu-150, 7  10−1 7  10−1 1  101 1  106

Eu-152 1  100 1  100 1  101 1  106

Eu-152m 8  10−1 8  10−1 1  102 1  106

Eu-154 9  10−1 6  10−1 1  101 1  106

Eu-155 2  101 3  100 1  102 1  107

Eu-156 7  10−1 7  10−1 1  101 1  106

 (9)     

F-18 1  100 6  10−1 1  101 1  106

 (26)     

Fe-52 a 3  10−1 3  10−1 1  101 1  106

Fe-55 4  101 4  101 1  104 1  106

Fe-59 9  10−1 9  10−1 1  101 1  106

Fe-60 a 4  101 2  10−1 1  102 1  105

 (31)     

Ga-67 7  100 3  100 1  102 1  106

Ga-68 5  10−1 5  10−1 1  101 1  105

Ga-72 4  10−1 4  10−1 1  101 1  105

 (64)     

Gd-146 a 5  10−1 5  10−1 1  101 1  106

Gd-148 2  101 2  10−3 1  101 1  104
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Gd-153 1  101 9  100 1  102 1  107

Gd-159 3  100 6  10−1 1  103 1  106

 (32)     

Ge-68 a 5  10−1 5  10−1 1  101 1  105

Ge-71 4  101 4  101 1  104 1  108

Ge-77 3  10−1 3  10−1 1  101 1  105

 (72)     

Hf-172 a 6  10−1 6  10−1 1  101 1  106

Hf-175 3  100 3  100 1  102 1  106

Hf-181 2  100 5  10−1 1  101 1  106

Hf-182 . . 1  102 1  106

 (80)     

Hg-194 a 1  100 1  100 1  101 1  106

Hg-195m a 3  100 7  10−1 1  102 1  106

Hg-197 2  101 1  101 1  102 1  107

Hg-197m 1  101 4  10−1 1  102 1  106

Hg-203 5  100 1  100 1  102 1  105

 (67)     

Ho-166 4  10−1 4  10−1 1  103 1  105

Ho-166m 6  10−1 5  10−1 1  101 1  106

 (53)     

I-123 6  100 3  100 1  102 1  107

I-124 1  100 1  100 1  101 1  106

I-125 2  101 3  100 1  103 1  106

I-126 2  100 1  100 1  102 1  106

I-129 . . 1  102 1  105

I-131 3  100 7  10−1 1  102 1  106

I-132 4  10−1 4  10−1 1  101 1  105

I-133 7  10−1 6  10−1 1  101 1  106

I-134 3  10−1 3  10−1 1  101 1  105

I-135  6  10−1 6  10−1 1  101 1  106

 (49)     

In-111 3  100 3  100 1  102 1  106

In-113m 4  100 2  100 1  102 1  106

In-114m a 1  101 5  10−1 1  102 1  106

In-115m 7  100 1  100 1  102 1  106

 (77)     
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Ir-189 a 1  101 1  101 1  102 1  107

Ir-190 7  10−1 7  10−1 1  101 1  106

Ir-192 1  100 c 6  10−1 1  101 1  104

Ir-194 3  10−1 3  10−1 1  102 1  105

 (19)     

K-40 9  10−1 9  10−1 1  102 1  106

K-42 2  10−1 2  10−1 1  102 1  106

K-43 7  10−1 6  10−1 1  101 1  106

 (36)     

Kr-79 4  100 2  100 1  103 1  105

Kr-81 4  101 4  101 1  104 1  107

Kr-85 1  101 1  101 1  105 1  104

Kr-85m 8  100 3  100 1  103 1  1010

Kr-87 2  10−1 2  10−1 1  102 1  109

 (57)     

La-137 3  101 6  100 1  103 1  107

La-140 4  10−1 4  10−1 1  101 1  105

 (71)     

Lu-172 6  10−1 6  10−1 1  101 1  106

Lu-173 8  100 8  100 1  102 1  107

Lu-174 9  100 9  100 1  102 1  107

Lu-174m 2  101 1  101 1  102 1  107

Lu-177 3  101 7  10−1 1  103 1  107

 (12)     

Mg-28 a 3  10−1 3  10−1 1  101 1  105

 (25)     

Mn-52 3  10−1 3  10−1 1  101 1  105

Mn-53 . . 1  104 1  109

Mn-54 1  100 1  100 1  101 1  106

Mn-56 3  10−1 3  10−1 1  101 1  105

 (42)     

Mo-93 4  101 2  101 1  103 1  108

Mo-99 a 1  100 6  10−1 1  102 1  106

 (7)     

N-13 9  10−1 6  10−1 1  102 1  109

 (11)     

Na-22 5  10−1 5  10−1 1  101 1  106
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Na-24 2  10−1 2  10−1 1  101 1  105

 (41)     

Nb-93m 4  101 3  101 1  104 1  107

Nb-94 7  10−1 7  10−1 1  101 1  106

Nb-95 1  100 1  100 1  101 1  106

Nb-97 9  10−1 6  10−1 1  101 1  106

 (60)     

Nd-147 6  100 6  10−1 1  102 1  106

Nd-149 6  10−1 5  10−1 1  102 1  106

 (28)     

Ni-59 . . 1  104 1  108

Ni-63 4  101 3  101 1  105 1  108

Ni-65 4  10−1 4  10−1 1  101 1  106

 (93)     

Np-235 4  101 4  101 1  103 1  107

Np-236, 2  101 2  100 1  103 1  107

Np-236, 9  100 2  10−2 1  102 1  105

Np-237 2  101 2  10−3 1  100 b 1  103 b

Np-239 7  100 4  10−1 1  102 1  107

 (76)     

Os-185 1  100 1  100 1  101 1  106

Os-191 1  101 2  100 1  102 1  107

Os-191m 4  101 3  101 1  103 1  107

Os-193 2  100 6  10−1 1  102 1  106

Os-194 a 3  10−1 3  10−1 1  102 1  105

 (15)     

P-32 5  10−1 5  10−1 1  103 1  105

P-33 4  101 1  100 1  105 1  108

 (91)     

Pa-230 a 2  100 7  10−2 1  101 1  106

Pa-231 4  100 4  10−4 1  100 1  103

Pa-233 5  100 7  10−1 1  102 1  107

 (82)     

Pb-201 1  100 1  100 1  10−1 1  106

Pb-202 4  101 2  101 1  103 1  106

Pb-203 4  100 3  100 1  102 1  106
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Pb-205 . . 1  104 1  107

Pb-210 a 1  100 5  10−2 1  101 b 1  104 b

Pb-212 a 7  10−1 2  10−1 1  101 b 1  105 b

 (46)     

Pb-103 a 4  101 4  101 1  103 1  108

Pd-107 . . 1  105 1  108

Pd-109 2  100 5  10−1 1  103 1  106

 (61)     

Pm-143 3  100 3  100 1  102 1  106

Pm-144 7  10−1 7  10−1 1  101 1  106

Pm-145 3  101 1  101 1  103 1  107

Pm-147 4  101 2  100 1  104 1  107

Pm-148m a 8  10−1 7  10−1 1  101 1  106

Pm-149 2  100 6  10−1 1  103 1  106

Pm-151 2  100 6  10−1 1  102 1  106

 (84)     

Po-210 4  101 4  10−2 2  101 1  104

 (59)     

Pr-142 4  10−1 4  10−1 1  102 1  105

Pr-143 3  100 6  10−1 1  104 1  106

 (78)     

Pt-188 a  1  100 8  10−1 1  101 1  106

Pt-191 4  100 3  100 1  102 1  106

Pt-193 4  101 4  101 1  104 1  107

Pt-193m 4  101 5  10−1 1  103 1  107

Pt-195m 1  101 5  10−1 1  102 1  106

Pt-197 2  101 6  10−1 1  103 1  106

Pt-197m 1  101 6  10−1 1  102 1  106

 (94)     

Pu-236 3  101 3  10−3 1  101 1  104

Pu-237 2  101 2  101 1  103 1  107

Pu-238 1  101 1  10−3 1  100 1  104

Pu-239 1  101 1  10−3 1  100 1  104

Pu-240 2  101 1  10−3 1  100 1  103

Pu-241 a 4  101 6  10−2 1  102 1  105

Pu-242 1  101 1  10−3 1  100 1  104

Pu-244  4  10−1 1  10−3 1  100 1  104
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

a  (88)     

Ra-223 a 4  10−1 7  10−3 1  102 b 1  105 b

Ra-224 a 4  10−1 2  10−2 1  101 b 1  105 b

Ra-225 a 2  10−1 4  10−3 1  102 1  105

Ra-226 a 2  10−1 3  10−3 1  101 b 1  104 b

Ra-228 a 6  10−1 2  10−2 1  101 b 1  105 b

 (37)     

Rb-81 2  100 8  10−1 1  101 1  106

Rb-83 a 2  100 2  100 1  102 1  106

Rb-84 1  100 1  100 1  101 1  106

Rb-86 5  10−1 5  10−1 1  102 1  105

Rb-87 . . 1  104 1  107

Rb, . . 1  104 1  107

 (75)     

Re-184 1  100 1  100 1  101 1  106

Re-184m 3  100 1  100 1  102 1  106

Re-186 2  100 6  10−1 1  103 1  106

Re-187 . . 1  106 1  109

Re-188 4  10−1 4  10−1 1  102 1  105

Re-189 a 3  100 6  10−1 1  102 1  106

Re, . . 1  106 1  109

 (45)     

Rh-99 2  100 2  100 1  101 1  106

Rh-101 4  100 3  100 1  102 1  107

Rh-102 5  10−1 5  10−1 1  101 1  106

Rh-102m 2  100 2  100 1  102 1  106

Rh-103m 4  101 4  101 1  104 1  108

Rh-105 1  101 8  10−1 1  102 1  107

 (86)     

Rn-222 a 3  10−1 4  10−3 1  101 b 1  108 b

 (44)     

Ru-97 5  100 5  100 1  102 1  107

Ru-103 a 2  100 2  100 1  102 1  106

Ru-105 1  100 6  10−1 1  101 1  106

Ru-106 a 2  10−1 2  10−1 1  102 b 1  105 b

 (16)     

S-35 4  101 3  100 1  105 1  108
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

 (51)     

Sb-122 4  10−1 4  10−1 1  102 1  104

Sb-124 6  10−1 6  10−1 1  101 1  106

Sb-125 2  100 1  100 1  102 1  106

Sb-126 4  10−1 4  10−1 1  101 1  105

 (21)    1  106

Sc-44 5  10−1 5  10−1 1  101 1  105

Sc-46 5  10−1 5  10−1 1  101 1  106

Sc-47 1  101 7  10−1 1  102 1  106

Sc-48 3  10−1 3  10−1 1  101 1  105

 (34)     

Se-75 3  100 3  100 1  102 1  106

Se-79 4  101 2  100 1  104 1  107

 (14)     

Si-31 6  10−1 6  10−1 1  103 1  106

Si-32 4  101 5  10−1 1  103 1  106

 (62)     

Sm-145 1  101 1  101 1  102 1  107

Sm-147 . . 1  101 1  104

Sm-151 4  101 1  101 1  101 1  108

Sm-153 9  100 6  10−1 1  102 1  106

 (50)     

Sn-113 a 4  100 2  100 1  103 1  107

Sn-117m 7  100 4  10−1 1  102 1  106

Sn-119m 4  101 3  101 1  103 1  107

Sn-121m a 4  101 9  10−1 1  103 1  107

Sn-123 8  10−1 6  10−1 1  103 1  106

Sn-125 4  10−1 4  10−1 1  102 1  105

Sn-126 a 6  10−1 4  10−1 1  101 1  105

 (38)     

Sr-82 a 2  10−1 2  10−1 1  101 1  105

Sr-85  2  100 2  100 1  102 1  106

Sr-85m  5  100 5  100 1  102 1  107

Sr-87m  3  100 3  100 1  102 1  106

Sr-89  6  10−1 6  10−1 1  103 1  106

Sr-90 a  3  10−1 3  10−1 1  102 b 1  104 b

Sr-91 a  3  10−1 3  10−1 1  101 1  105
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Sr-92 a  1  100 3  10−1 1  101 1  106

 (1)     

T(H-3) 4  101 4  101 1  106 1  109

 (73)     

Ta-178, 1  100 8  10−1 1  101 1  106

Ta-179  3  101 3  101 1  103 1  107

Ta-182  9  10−1 5  10−1 1  101 1  104

 (65)     

Tb-157 4  101 4  101 1  104 1  107

Tb-158 1  100 1  100 1  101 1  106

Tb-160 1  100 6  10−1 1  101 1  106

 (43)     

Tc-95m a 2  100 2  100 1  101 1  106

Tc-96 4  10−1 4  10−1 1  101 1  106

Tc-96m a 4  10−1 4  10−1 1  103 1  107

Tc-97 . . 1  103 1  108

Tc-97m 4  101 1  100 1  103 1  107

Tc-98 8  10−1 7  10−1 1  101 1  106

Tc-99 4  101 9  10−1 1  104 1  107

Tc-99m 1  101 4  100 1  102 1  107

 (52)     

Te-121 2  100 2  100 1  101 1  106

Te-121m 5  100 3  100 1  102 1  106

Te-123m 8  100 1  100 1  102 1  107

Te-125m 2  101 9  10−1 1  103 1  107

Te-127 2  101 7  10−1 1  103 1  106

Te-127m a 2  101 5  10−1 1  103 1  107

Te-129 7  10−1 6  10−1 1  102 1  106

Te-129m a 8  10−1 4  10−1 1  103 1  106

Te-131m a 7  10−1 5  10−1 1  101 1  106

Te-132 a 5  10−1 4  10−1 1  102 1  107

 (90)     

Th-227 1  101 5  10−3 1  101 1  104

Th-228 a 5  10−1 1  10−3 1  100 b 1  104 b

Th-229 5  100 5  10−4 1  100 b 1  103 b 

Th-230 1  101 1  10−3 1  100 1  104
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Th-231 4  101 2  10−2 1  103 1  107

Th-232 . . 1  101 1  104

Th-234 a 3  10−1 3  10−1 1  103 b 1  105 b

Th, . . 1  100 b 1  103 b

 (22)     

Ti-44 a 5  10−1 4  10−1 1  101 1  105

 (81)     

Tl-200 9  10−1 9  10−1 1  101 1  106

Tl-201 1  101 4  100 1  102 1  106

Tl-202 2  100 2  100 1  102 1  106

Tl-204 1  101 7  10−1 1  104 1  104

 (69)     

Tm-167 7  100 8  10−1 1  102 1  106

Tm-170 3  100 6  10−1 1  103 1  106

Tm-171 4  101 4  101 1  104 1  108

 (92)     

U-230,  

a, d

4  101 1  10−1 1  101 b 1  105 b

U-230,  

a, e

4  101 4  10−3 1  101 1  104

U-230, 

a, f

3  101 3  10−3 1  101 1  104

U-232, 

d

4  101 1  10−2 1  100 b 1  103 b

U-232, 

e

4  101 7  10−3 1  101 1  104

U-232, 

f

1  101 1  10−3 1  101 1  104

U-233, 

d

4  101 9  10−2 1  101 1  104

U-233, 

e

4  101 2  10−2 1  102 1  105

U-233, 

f

4  101 6  10−3 1  101 1  105
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

U-234, 

d

4  101 9  10−2 1  101 1  104

U-234, 

e

4  101 2  10−2 1  102 1  105

U-234, 

f

4  101 6  10−3 1  101 1  105

U-235, 

a, d, e, f

. . 1  101 b 1  104 b

U-236, 

d

. . 1  101 1  104

U-236, 

e

4  101 2  10−2 1  102 b 1  105

U-236, 

f

4  101 6  10−3 1  101 1  104

U-238, 

d, e, f

. . 1  101 b 1  104 b

U, . . 1  100 b 1  103 b 

U, 
 20% 

g

. . 1  100 1  103

U, . . 1  100 1  103

 (23)     

V-48 4  10−1 4  10−1 1  101 1  105

V-49 4  101 4  101 1  104 1  107

 (74)     

W-178 a 9  100 5  100 1  101 1  106

W-181 3  101 3  101 1  103 1  107

W-185 4  101 8  10−1 1  104 1  107

W-187 2  100 6  10−1 1  102 1  106

W-188 a 4  10−1 3  10−1 1  102 1  105

 (54)     

Xe-122 a 4  10−1 4  10−1 1  102 1  109

Xe-123 2  100 7  10−1 1  102 1  109

Xe-127 4  100 2  100 1  103 1  105

Xe-131m 4  101 4  101 1  104 1  104

Xe-133 2  101 1  101 1  103 1  104
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( )
A1 A2

,
,

( ) ( ) ( / ) ( )

Xe-135 3  100 2  100 1  103 1  1010

 (39)     

Y-87 a 1  100 1  100 1  101 1  106

Y-88 4  10−1 4  10−1 1  101 1  106

Y-90 3  10−1 3  10−1 1  103 1  105

Y-91 6  10−1 6  10−1 1  103 1  106

Y-91m 2  100 2  100 1  102 1  106

Y-92 2  10−1 2  10−1 1  102 1  105

Y-93 3  10−1 3  10−1 1  102 1  105

 (70)     

Yb-169 4  100 1  10−1 1  102 1  107

Yb-175 3  101 9  10−1 1  103 1  107

 (30)     

Zn-65 2  100 2  100 1  101 1  106

Zn-69 3  100 6  10−1 1  104 1  106

Zn-69m  3  100 6  10−1 1  102 1  106

 (40)     

Zr-88 3  100 3  100 1  102 1  106

Zr-93 . . 1  103 b 1  107 b

Zr-95 a 2  100 8  10−1 1  101 1  106

Zr-97 a 4  10−1 4  10−1 1  101 b 1  105 b

a)  A1 /  A2
, ,

 10 :

Mg-28 Al-28 
Ar-42 K-42 
Ca-47 Sc-47 
Ti-44 Sc-44 
Fe-52 Mn-52m 
Fe-60 Co-60m 
Zn-69m Zn-69 
Ge-68 Ga-68 
Rb-83 Kr-83m 
Sr-82 Rb-82 
Sr-90 Y-90 
Sr-91 Y-91m 
Sr-92 Y-92 
Y-87  Sr-87m 
Zr-95 Nb-95m 
Zr-97 Nb-97m, Nb-97 
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Mo-99  Tc-99m 
Tc-95m  Tc-95 
Tc-96m Tc-96 
Ru-103 Rh-103m 
Ru-106 Rh-106 
Pd-103 Rh-103m 
Ag-108m Ag-108 
Ag-110m Ag-110 
Cd-115 In-115m 
In-114m In-114 
Sn-113 In-113m 
Sn-121m Sn-121 
Sn-126 Sb-126m 
Te-118 Sb-118 
Te-127m Te-127 
Te-129m Te-129 
Te-131m Te-131 
Te-132 I-132 
I-135 Xe-135m 
Xe-122 I-122 
Cs-137 Ba-137m 
Ba-131 Cs-131 
Ba-140 La-140 
Ce-144 Pr-144m, Pr-144 
Pm-148m Pm-148 
Gd-146 Eu-146 
Dy-166 Ho-166 
Hf-172 Lu-172 
W-178 Ta-178 
W-188 Re-188 
Re-189 Os-189m 
Os-194 Ir-194 
Ir-189 Os-189m 
Pt-188 Ir-188 
Hg-194 Au-194 
Hg-195m Hg-195 
Pb-210 Bi-210 
Pb-212 Bi-212, Tl-208, Po-212 
Bi-210m Tl-206 
Bi-212 Tl-208, Po-212 
At-211 Po-211 
Rn-222 Po-218, Pb-214, At-218, Bi-214, Po-214 
Ra-223 Rn-219, Po-215, Pb-211, Bi-211, Po-211, Tl-207 
Ra-224 Rn-220, Po-216, Pb-212, Bi-212, Tl-208, Po-212 
Ra-225 Ac-225, Fr-221, At-217, Bi-213, Tl-209, Po-213, Pb-209 
Ra-226 Rn-222, Po-218, Pb-214, At-218, Bi-214, Po-214 
Ra-228 Ac-228 
Ac-225 Fr-221, At-217, Bi-213, Tl-209, Po-213, Pb-209 
Ac-227 Fr-223 
Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208, Po-212 
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Th-234 Pa-234m, Pa-234 
Pa-230 Ac-226, Th-226, Fr-222, Ra-222, Rn-218, Po-214 
U-230 Th-226, Ra-222, Rn-218, Po-214 
U-235 Th-231 
Pu-241 U-237 
Pu-244 U-240, Np-240m 
Am-242m Am-242, Np-238 
Am-243 Np-239 
Cm-247 Pu-243 
Bk-249 Am-245 
Cf-253 Cm-249. 

b) ,
:

Sr-90 Y-90 
Zr-93 Nb-93m 
Zr-97 Nb-97 
Ru-106 Rh-106 
Ag-108m Ag-108 
Cs-137 Ba-137m 
Ce-144 Pr-144 
Ba-140 La-140 
Bi-212 Tl-208 (0,36), Po-212 (0,64) 
Pb-210 Bi-210, Po-210 
Pb-212 Bi-212, Tl-208 (0,36), Po-212 (0,64) 

Rn-222 Po-218, Pb-214, Bi-214, Po-214 
Ra-223 Rn-219, Po-215, Pb-211, Bi-211, Tl-207 
Ra-224 Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0,36), Po-212 (0,64) 
Ra-226 Rn-222, Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-210 
Ra-228 Ac-228 

Th-228 Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0,36), Po-212 (0,64) 
Th-229 Ra-225, Ac-225, Fr-221, At-217, Bi-213, Po-213, Pb-209 
Th- . Ra-228, Ac-228, Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, 

Tl−208 (0,36), Po-212 (0,64) 
Th-234 Pa-234m 

U-230 Th-226, Ra-222, Rn-218, Po-214 
U-232 Th-228, Ra-224, Rn-220, Po-216, Pb-212, Bi-212, Tl-208 (0,36), Po−212 

(0,64) 

U-235 Th-231 
U-238 Th-234, Pa-234m 
U- . Th-234, Pa-234m, U-234, Th-230, Ra-226, Rn-222, Po-218, Pb-214,  

Bi-214, Po-214, Pb−210, Bi-210, Po-210 
Np-237 Pa-233 
Am-242m Am-242 
Am-243 Np-239. 
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c)
.

d) ,
 UF6, UO2F2  UO2(NO3)2, ,

.

e) ,
 UO3, UF4, UCl4, ,

.

f) , ,
 d) ), .

g) .

2.7.2.2.2 :

)  2.7.2.2.1, 
,  2.7.2.2.1, 

.
, ,

, ,
,  "

",  115, ,
(1996 ). 2,

,
, ,

,
.

,  2.7.2.2.2, 
;

 b) ,

 2.7.2.4.1.3 ), ,
,  2.7.2.2.1 
, ,

. ,
, ,

 "
", 

 115, ,  (1996 ).
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 2.7.2.2.2 

A1 A2

, ,

( ) ( ) ( / ) ( )

,
- -

 0,1 0,02 1 × 101 1 × 104

,
- ,

 0,2 9 × 10−5 1 × 10−1 1 × 103

,

0,001 9 × 10−5 1 × 10−1 1 × 103

2.7.2.2.3   A1  A2 ,  2.7.2.2.1, 
,

,  10 ,
, ;

 A1  A2
. , -

,  10 ,
.

2.7.2.2.4 ,  2.7.2.2.1, 
:

Xm = 
i X(i)

f(i)
1 ,

 f(i)  −   i- ;

   X(i)  −  A1  A2 , ,
,

, ,
,  i- ;

   Xm  −  A1  A2
, ,

, , .

2.7.2.2.5 ,
, , ,  2.7.2.2.4 

2.7.2.4.4, , , .
- / - ,

, , , - / -
.

2.7.2.2.6 ,
, ,  2.7.2.2.2. 
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2.7.2.3

2.7.2.3.1  (LSA) 

2.7.2.3.1.1 .

2.7.2.3.1.2  LSA :

 a) LSA-I 

 i) , ,
;

 ii) , , ,
;

 iii) ,  A2 .
,

 2.7.2.3.5; 

 iv) ,

30 ,
2.7.2.2.1−2.7.2.2.6. ,

 2.7.2.3.5. 

 b) LSA-II 

 i)  0,8 / ;

 ii) , ,
 10−4 A2/

 10−5 A2/ .

 c) LSA-III −  ( , , ),
,  2.7.2.3.1.3, :

i)

 ( , , );

ii)
,

 7 
 0,1 A2;

iii)
 2 × 10−3 A2/ .

2.7.2.3.1.3  LSA-III ,
 2.7.2.3.1.4 

 0,1 A2.

2.7.2.3.1.4  LSA-III :

, ,
 7 .
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,  7-
 10% 

.  pH  6 − 8,  − 1 /
20 °C.  7 

.

2.7.2.3.1.5 ,
 2.7.2.3.1.4,  6.4.12.1  6.4.12.2. 

2.7.2.3.2  (SCO) 

 SCO :

) SCO-I: , :

i) ,
 300 2 ( ,

 300 2),  4 / 2 - - -
 0,4 / 2 -

;

ii) ,
 300 2 ( ,

 300 2),  4 × 104 / 2 - -
-  4 × 103 / 2 -

;

iii)
,  300 2 (

,  300 2),  4 × 104

/ 2 - - -
 4 × 103 / 2 - .

b) SCO-II: , :
,

 SCO-I ), , :

i) ,
 300 2 ( ,

 300 2),  400 / 2 - - -
 40 / 2 -

;

ii) ,
 300 2 ( ,

 300 2),  8 × 105 / 2 - -
-  8 × 104 / 2 -

;

iii)
,  300 2 (

,  300 2),  8 × 105 / 2

- - -  8 
× 104 / 2 - .
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2.7.2.3.3  

2.7.2.3.3.1   5 .
,

, .
.

2.7.2.3.3.2  
, ,  2.7.2.3.3.4−2.7.2.3.3.8, 

:

) , ,
, ,  2.7.2.3.3.5 a), b), )  2.7.2.3.3.6 a); 

b) ,
, ,  2.7.2.3.3.5 d)  2.7.2.3.3.6 b); 

)  2.7.2.3.3.7 
2.7.2.3.3.8  2 ;

,
ISO 9978:1992 "  −  − 

", ,
.

2.7.2.3.3.3  ,
2.7.2.3.3.2,  6.4.12.1  6.4.12.2. 

2.7.2.3.3.4  , ,
, ,

,  2.7.2.3.3.5, ,
 2.7.2.3.3.6. .

,
, ,  2.7.2.3.3.7 

 2.7.2.3.3.8 .

2.7.2.3.3.5  :

 a) :  9 .
 6.4.14; 

 b) : ,
,

,  1,4 
 1 .  25 ,

 (3,0 ± 0,3) .  3,5−4,5 
 25 ,

.
.

, ;

 c) :
,  10 

 10. ,
.

,
.

 1,4 ,
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1 .  25 ,
 (3,0 ± 0,3) ;

 d) :  800 ° ,
 10 , .

2.7.2.3.3.6  , ,
, :

) ,  2.7.2.3.3.5 a)  b), ,
,

ISO 2919:2012 "  −  − 
": 

  i)  4- , ,
 200 ;

  ii)  5- , ,
 200 ,  500 ;

 b) ,  2.7.2.3.3.5 d), ,
 6- ,

 ISO 2919:2012 "  −  − 
". 

2.7.2.3.3.7  ,
, :

 a)  7 .
,  7-

 10% .  pH 
 6−8,  − 1 /  20 ° ;

 b)  50 ± 5 ° ,
 4 ;

 c) ;

 d)  7 
 30 °  90%; 

 e) ,
) ;  50 ± 5 ° ,

 4 ;

 f) .

2.7.2.3.3.8  , ,
, ,

:

 a) :

  i) .  pH 
 6−8,  − 1 /  20 ° ;
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  ii)  50 ± 5 ° ,
 4 ;

  iii) ;

  iv)  7 
 30 °  90%; 

  v) ,  i), ii)  iii), ;

 b) 
 ISO 9978:1992 "  − 

 − " ,
.

2.7.2.3.4 

2.7.2.3.4.1  
.

, ,
 6.4.8.14, :

)  3 
 10 / ;

 b) ,  6.4.20.3  6.4.20.4, 

 100  100 A2.
;

) ,  2.7.2.3.1.4,  100 A2.

,  b), .

2.7.2.3.4.2  :

,
, ,  6.4.20.3, 

,  6.4.20.4. 
.

,  2.7.2.3.1.4. ,
,  2.7.2.3.4.1. 

2.7.2.3.4.3  ,
 2.7.2.3.4.1  2.7.2.3.4.2,  6.4.12.1  6.4.12.2.  

2.7.2.3.5 

, ,
 2.7.2.1.1  " ", 

, )−f) ,
 7.1.8.4.3. 

,  6.4.7.2, 
.

 a) , -235  1% .,
-233,  1% -235, ,

.
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, -235 , ,
;

 b) , -235  2% ., 
-233 ,  0,002% 

,  (N/U),  2; 

) -235  5% . , :

i)  3,5 -235; 

 ii) -233  1% 
-235; 

 iii) ,
 7.1.8.4.3 );

 d)  2,0 ,
,

 7.1.8.4.3 d); 

)  45 , ,
,  7.1.8.4.3 );

 f) ,  7.1.8.4.3 b), 2.7.2.3.6 
5.1.5.2.1. 

2.7.2.3.6 ,  " "
 2.7.2.3.5 f), 

:

) ,  6.4.11.1 );

 b) , , ,
6.4.11.12 b)  6.4.11.13 b), ;

)  − ,  6.4.11.11 ).

2.7.2.4

, .

2.7.2.4.1 

2.7.2.4.1.1  ,
:

) , ;

 b) , ,
 2  3  2.7.2.4.1.2; 

 c) , ,
;

 d) , ,
 4  2.7.2.4.1.2; 
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)  0,1 , ,
 4  2.7.2.4.1.2. 

2.7.2.4.1.2  , ,
,

 5 / .

 2.7.2.4.1.2: 

a a a

(1) (2) (3) (4) 

   
 10−2 A1 A1 10−3 A1

 10−2 A2 A2 10−3 A2

10−3 A2 10−1 A2 10−4 A2

   
2 × 10−2 A2 2 × 10−1 A2 2 × 10−2 A2

 10−3 A1 10−2 A1 10−3 A1

 10−3 A2 10−2 A2 10−3 A2

.  2.7.2.2.4−2.7.2.2.6. 

2.7.2.4.1.3  ,
,  2911 ,

 − , :

)  10 
 0,1 / ;

 b) 
 " " (RADIOACTIVE), 

:

  i) 
;

 ii) ,
 1.5.1.4 ), 

,
,  2.7.2.2.1 (  5), 

, ,
 " " (RADIOACTIVE) ,

;

 iii) , ,
 " " (RADIOACTIVE), 
, ,

 " " (RADIOACTIVE) 
,

;
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)  ( ,

,
);

 d) ,  2  3  2.7.2.4.1.2, 
, .

2.7.2.4.1.4  ,  2.7.2.4.1.3, ,
,  4  2.7.2.4.1.2,  2910 

,  − 
, , :

) ;

 b)  " " (RADIOACTIVE), :

i) ,
;

 ii) ,
.

2.7.2.4.1.5  , ,  4  2.7.2.4.1.2, 
 3507 , ,

,  0,1 ,  − ,
, :

)  0,1 ;

 b)  2.7.2.4.5.1  2.7.2.4.1.4 )  b). 

2.7.2.4.1.6 , , ,
, ,

,  2909 
,  − ,

, , , ,
, -

.

2.7.2.4.1.7  , ,
 2908 ,  − 

, , :

) ;

 b) 
, -

;

 c) 
 300 2 :

  i) 400 / 2 - - -
;

  ii) 40 / 2 - ;
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 d) ,
5.2.2.1.12.1, .

2.7.2.4.2  (LSA) 

 LSA 
,  LSA,  2.7.1.3, 

 2.7.2.3.1, 4.1.9.2  7.1.8.2. 

2.7.2.4.3  (SCO) 

 SCO ,
 SCO,  2.7.1.3, 

2.7.2.3.2, 4.1.9.2  7.1.8.2. 

2.7.2.4.4 

, ,
:

 A ,
:

 a)  − A1;

 b)  − A2.

, ,
 A :

≤+i j 1
(j)A

C(j)
(i)A

B(i)

21

,

 B(i) −  i-
;

  A1(i) −  A1  i- ;

  C(j) −  j- , ,
;

  A2(j) −  A2  j- .

2.7.2.4.5 

2.7.2.4.5.1  :

a)  2977 , ,
;

 b)  2978 , ,
- - ;

 c)  3507 , ,
,  0,1 ,

- .
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2.7.2.4.5.2  , ,
:

a)  2977  2978 
,  3507 

 0,1 ;

 b) ,
 5% 

, ,
;

 c) ,
.

2.7.2.4.6 (U),  B( )

2.7.2.4.6.1  ,  2.7.2.4 (2.7.2.4.1−2.7.2.4.5), 
,

.

2.7.2.4.6.2  (U),  B( )
.

2.7.2.4.6.3  2.7.2.4.6.4 .

2.7.2.5 

,  1.5.4. 
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 2.8 

 8 − 

2.8.1 

 8 ( ) − ,
, ,

.

2.8.2 

2.8.2.1  8 
:

)  I: ;

b)  II: ,
;

)  III: ,
.

2.8.2.2  8,  3.2, 
,

 ( .  2.8.2.3)  (
). , ,

,
,  2.8.2.4. , ,

, , ,
,

,  2.8.2.5 c) ii). 

2.8.2.3 ,  8 
 ( 50) ,  I, 

,
 III, ,  8 ( .

 2.6.2.2.4.1). 

2.8.2.4  2.8.2.2 
.

,
 4041  4352. ,

 4303  4314,

.

   

1 OECD Guideline for the testing of chemicals No. 404 "Acute Dermal Irritation/Corrosion", 2002. 
2  OECD Guideline for the testing of chemicals No. 435 "In Vitro Membrane Barrier Test Method for Skin 
Corrosion", 2006. 
3  OECD Guideline for the testing of chemicals No. 430 "In Vitro Skin Corrosion: Transcutaneous Electrical 
Resistance Test (TER)", 2004. 
4  OECD Guideline for the testing of chemicals No. 431 "In Vitro Skin Corrosion: Human Skin Model Test", 2004. 
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2.8.2.5 
:

a)  I ,

60 ,
;

b)  II ,

14 , ,  3 ,
60 ;

)  III :

i) ,
 14 ,

,  60 ,  4 ;

ii) , , ,
,

,  6,25 
 55 ° , .

 S235JR+CR (1.0037, 
 St 37-2), S275J2G3+CR (1.0144,  St 44-3), ISO 3574, 

Unified Numbering System (UNS) G10200  SAE 1020, 
 −  7075- 6  AZ5GU-T6. 

,
 III,  37. 

:
,

,
.

 2.8.2.5:  , ,  2.8.2.5 

I  3 .  60 .
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