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IUPAC –  International Union of Pure and Applied Chemistry (�9:8GA4DB8AO= EBR; F9B-
D9F<K9E>B= < CD<>?48AB= I<@<<) 

GHS (%�%) –  D9>B@9A84J<< ��� ST/SG/AC.10/30 «Globally Harmonized System of !las-

sification and Labelling of Chemicals (!B7?4EB64AA4S A4 7?B54?PAB@ GDB6A9 
E<EF9@4 >?4EE<H<>4J<< BC4EABEF< < @4D><DB6>< I<@<K9E>B= CDB8G>J<< 

(!�!))»  

�К� –  �5M9DBEE<=E><= >?4EE<H<>4FBD CDB8G>J<< 

�К�� –  �5M9DBEE<=E><= >?4EE<H<>4FBD CD98CD<SF<= < BD74A<;4J<= 

&��Э� –  "B64DA4S AB@9A>?4FGD4 6A9LA9Q>BAB@<K9E>B= 89SF9?PABEF< 

                      

№ CAS –  AB@9D 69M9EF64 6 D99EFD9 Chemical Abstracts Service 

№ �% –  AB@9D 69M9EF64 6 D99EFD9 Е6DBC9=E>B7B I<@<K9E>B7B 479AEF64  

��К@.7. – �D989?PAB 8BCGEF<@4S >BAJ9AFD4J<S I<@<K9E>B7B 69M9EF64 6 6B;8GI9 D45BK9= 
;BAO, @7/@3 (@4>E<@4?PA4S D4;B64S/ED98A9E@9AA4S) 

Safety Data Sheet – DGEE><= C9D96B8 - C4ECBDF 59;BC4EABEF< I<@<K9E>B= CDB8G>J<< (69-
M9EF6B, E@9EP, @4F9D<4?, BFIB8O CDB@OL?9AAB7B CDB<;6B8EF64)  

�4ECBDF 59;BC4EABEF< EBBF69FEF6G9F: 

  - D9>B@9A84J<S@ ��� ST/SG/AC.10/30 «!�! (GHS)»; 

      - D97?4@9AFG Е! «Regulation № 1907/2006 concerning Registration, Evaluation, 

Authorisation and Restriction of Chemicals (D97?4@9AF REACH -  97<EFD4J<S, 
�J9A>4,  4;D9L9A<9 < B7D4A<K9A<9 Х<@<K9E><I 69M9EF6)», CD<?B:9A<9 II 

– G>4;O649FES B8AB <; 86GI E?B6 «�?аA=>» <?< «�AB>@>6=>» 
(?<5B «�BACBAB6C5B») 6 EBBF69FEF6<< E ��!" 31340-2007 «�D98GCD98<F9?P-
A4S @4D><DB6>4 I<@<K9E>B= CDB8G>J<<. �5M<9 FD95B64A<S» 
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1. �89AF<H<>4J<O I<@<K9E>B= CDB8G>J<< < E6989A<O B CDB<;6B8<F9?9 <?< CBEF46M<>9 
 
1.1. �89AF<H<>4J<O I<@<K9E>B= CDB8G>J<< 
1.1.1. &5E=8G5A:>5 =08<5=>20=85:      �=B8A5?B8G5A:89 A>AB02 4;O 70I8BK 4@5-

25A8=K «Э:>4>< �8>» /1/. 
1.1.2. �@0B:85 @5:><5=40F88 ?> ?@8<5=5=8N: 
(2 B.G. >3@0=8G5=8O ?> ?@8<5=5=8N) 

 #@54=07=0G5= 4;O C25;8G5=8O 4>;3>25G-
=>AB8 8 70I8BK 4@525A8=K E2>9=KE 8 ;8AB-
25==KE ?>@>4 >B 18>;>38G5A:>3> @07@CH5=8O 
2 CA;>28OE A;C61K >1@01>B0==KE >1J5:B>2 A 
Ӏ ?> VӀӀӀ :;0AA ?> �"%& 20022.2-80, B.5. 2 
CA;>28OE 383@>A:>?8G5A:>3> 8 :>=45=A0F8>=-
=>3> C2;06=5=8O 157 :>=B0:B0 A 3@C=B>< 8 
2>7459AB28O 0B<>AD5@=KE >A04:>2 /1,2/. 

1.1.3. �>?>;=8B5;L=K5 A2545=8O:  #@8<5=O5BAO ?@8 ?@>2545=88 2=CB@5==8E 
@01>B A F5;LN 70I8BK 8745;89 87 4@525A8=K 
(?8;><0B5@80;>2, �%#, ��#,  :;55=KE 8 
F5;L=KE 8745;89) >B 2>7459AB28O 18>;>38G5-
A:8E @07@CH8B5;59 (45@52>>:@0H820NI8E, 
?;5A=52KE 8 45@52>@07@CH0NI8E 3@81>2, 
=0A5:><KE 8 4@.) 2 CA;>28OE A;C61K >1@01>-
B0==KE >1J5:B>2 157 :>=B0:B0 A 3@C=B>< 8 
2>7459AB28O 0B<>AD5@=KE >A04:>2.  
«Э:>4>< �8>» >:@0H8205B 4@525A8=C 2 75-

;5=>20B>-D8AB0H:>2K5 B>=0, =5 ?@5?OBAB2C-
5B 55 ?>A;54CNI5<C >:@0H820=8N ;0:>:@0-
A>G=K<8 <0B5@80;0<8, 0 B0:65 =5 2;O5B =0 
55 ?@>G=>ABL 8 A:;58205<>ABL /1/.   
%>AB02 «Э:>4>< �8>» =0=>A8BAO =0 >1@0-

10BK205<CN ?>25@E=>ABL A;54CNI8<8 A?>-
A>10<8: 

 @0A?K;5=85 – ?=52<0B8G5A:>5 8;8 157-
2>74CH=>5; 

 :8ABLN 8;8 20;8:><; 
 ?>3@C65=85; 
 2 ?@>?8B>G=KE 20==0E 8;8 02B>:;020E 

(A?>A>1K 3;C1>:>9 ?@>?8B:8). 
!>@<0 @0AE>40 (157 CG5B0 ?>B5@L) A>AB020: 

=5 <5=55 250 3/<2 /1/. 
 
1.2. !6989A<O B CDB<;6B8<F9?9 <?< CBEF46M<>9 
 
1.2.1. #>;=>5 >D8F80;L=>5 =0720=85 
>@30=870F88: 

  
"1I5AB2> A >3@0=8G5==>9 >B25BAB25==>ABLN 
(""") «Э:>4><» 

1.2.2. �4@5A (?>GB>2K9):  142450,  >A:>2A:0O >1;., !>38=A:89 @-=, 
3.%B0@0O �C?02=0, C;. �>@>6=0O, 4.41 

1.2.3. &5;5D>=, 2 B.G. 4;O M:AB@5==KE :>=AC;L-
B0F89 8 >3@0=8G5=8O ?> 2@5<5=8: 

 (495)232-66-21 
A 830 4> 1730 

1.2.4. (0:A:  (495)232-66-21 
1.2.5. �-mail:  mponomareva@list.ru 
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2. �89AF<H<>4J<O BC4EABEF< (BC4EABEF9=) 
2.1. %B5?5=L >?0A=>AB8 E8<8G5A:>9 ?@>4C:F88     
2 F5;><: 
(A2545=8O > :;0AA8D8:0F88 >?0A=>AB8 2 A>>B25BAB288 A 70-
:>=>40B5;LAB2>< $( (�"%& 12.1.007)/7/ 8 %�% (?>A;5 
CB25@645=8O)) 

#@>4C:B >B=5A5= : 4 :;0AAC >?0A=>AB8 (<0;>-
>?0A=K5 25I5AB20) ?> ?0@0<5B@0< >AB@>9 
B>:A8G=>AB8 ?@8 2=CB@865;C4>G=>< ?CB8 ?>-
ABC?;5=8O. ":07K205B @074@060NI55 459-
AB285 =0 A;878ABCN >1>;>G:C 3;07. �KO2;5=> 
A5=A818;878@CNI55 459AB285 (A;01K9 0;-
;5@35=). �>=F5=B@0F8O 2E>4OI53> 2 A>AB02 8 
O2;ONI53>AO :>=F5@035==>>?0A=K< A>548-
=5=8O E@><0, 2 ?5@5AGёB5 =0 Cr+6 A>AB02;O5B 
<5=55 0,3 %. /1,3-6/. 

   
2.2. �8385=8G5A:85 =>@<0B82K 4;O ?@>4C:F88 2 
F5;>< 2 2>74CE5 @01>G59 7>=K: 
(#��@.7. 8;8 "�'� @.7.) 

 #> A>AB02C 2 F5;>< =5 CAB0=>2;5=K, 40==K5 
?@82545=K ?> :><?>=5=B0< (A<. ?.3.2). 
#5@8>48G5A:89 :>=B@>;L 2>74CE0 @01>G59 7>=K 
25AB8 2 A>>B25BAB288 A B@51>20=8O<8 �"%& 
12.1.005-88 8 ?> 459AB2CNI8<  =>@<0B820< /8,9/. 

2.3. %2545=8O > <0@:8@>2:5: 
(?> �"%& 31340-07) 

 #@54C?@548B5;L=0O <0@:8@>2:0 /10/:  
 

 
�A4> BC4EABEF<:  

          ! 

�>A:;8F0B5;L=K9 7=0:; =0 15;>< D>=5 2 :@0A=>9 @0<:5.  
�;O ?@>4C:F88, ?@54=07=0G5==>9 4;O 8A?>;L7>20=8O =0 2=CB@5==5< 
@K=:5, 4>?CA:05BAO 8A?>;L7>20BL 7=0: >?0A=>AB8 2 G5@=>9 @0<:5. 
 

!<7A4?PAB9 E?B6B – «�EFBDB:AB» («Warning»). 
 
КD4F>4O I4D4>F9D<EF<>4 BC4EABEF< – ?@8 :>=B0:B5 A :>659 <>65B 2K7K20BL 0;;5@38G5A:CN 
@50:F8N,  ?@8 ?>?040=88 2 3;070 2K7K205B @074@065=85 /5,6/.  
 5@K ?> ?@54C?@5645=8N >?0A=>AB8: 

1) <5@K ?> 157>?0A=><C >1@0I5=8N:  
- 871530BL 24KE0=8O 0M@>7>;O; 
- 8A?>;L7>20BL @578=>2K5 ?5@G0B:8, A?5F>4564C. !5 C=>A8BL 703@O7=5==CN A?5F>4564C A 
<5AB0 @01>BK; 
- ?@8 =0=5A5=88 <5B>4>< @0A?K;5=8O 8A?>;L7>20BL @5A?8@0B>@, 70I8B=K5 >G:8; 
2) <5@K ?> ;8:2840F88 +%: 
- ?@8 ?>?040=88 2 3;070 ?@><KBL 3;070 2>4>9 2 B5G5=85 15 <8=CB; A=OBL :>=B0:B=K5 ;8=7K 
(5A;8 ?>;L7C5B5AL), ?@>4>;68BL ?@><K20=85 3;07; ?@8 =5>1E>48<>AB8 >1@0B8BLAO 70 <548-
F8=A:>9 ?><>ILN; 
- ?@8 ?>?040=88 =0 :>6C A=OBL 703@O7=5==CN >4564C, :>6C ?@><KBL 1>;LH8< :>;8G5AB2>< 
2>4K A <K;><; ?@8 2>7=8:=>25=88 ?>:@0A=5=8O 8;8 @074@065=8O >1@0B8BLAO 70 <548F8=-
A:>9 ?><>ILN; 
- ?5@54 ?>2B>@=K< 8A?>;L7>20=85< 2KAB8@0BL 703@O7=5==CN >4564C; 
- ?@8 ?@>3;0BK20=88 ?@>?>;>A:0BL @>B 8 =5<54;5==> >1@0B8BLAO 70 <548F8=A:>9 ?><>ILN; 
- ?@8 24KE0=88 – A25689 2>74CE, ?>:>9. 
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3. !BEF46 (<AHBD@4J<O B >B@CBA9AF4I) 
 
3.1. !6989A<O B CDB8G>J<< 6 J9?B@   
3.1.1. )8<8G5A:>5 =08<5=>20=85: 
(?> IUPAC) 

 !5 8<55B 

3.1.2. )8<8G5A:0O D>@<C;0:  %<5AL A;>6=>3> A>AB020. 
 

3.1.3. "1I0O  E0@0:B5@8AB8:0 A>AB020:  
(A CG5B>< <0@>G=>3> 0AA>@B8<5=B0 8 C:070=85< ?@8<5A59 
8 DC=:F8>=0;L=KE 4>102>:, 2;8ONI8E =0 >?0A=>ABL ?@>-
4C:F88; A?>A>1 ?>;CG5=8O) 

 %>AB02 ?@54AB02;O5B A>1>9 2>4=K9 @0AB2>@ 
2KA>:>MDD5:B82=KE 0=B8A5?B8G5A:8E :><?>-
=5=B>2, @!-AB018;870B>@>2 8 F5;52KE 4>10-
2>: /1/. 

 
3.2. КB@CBA9AFO: 
(=08<5=>20=85, =><5@0 CAS 8 �% (?@8 =0;8G88), <0AA>-
20O 4>;O, #��@.7. 8;8 "�'�@.7., :;0AAK >?0A=>AB8, AAK;-
:8  =0 8AB>G=8:8 40==KE) 

  

�><?>=5=BK /1/ 
(=08<5=>20=85, =><5@0 CAS 8 �%) 

 0AA>20O 
 4>;O, % 

#�� @.7., 
 <3/<3

 
�;0AA  

>?0A=>AB8 
�AB>G=8:8  
8=D>@<0F88 

1 %>548=5=8O E@><0 
1)

  
(CAS 10588-01-9, �% 2341903; 
CAS 7778-50-9, �% 2319066) 

4> 5,0 

0,03/0,01 
(2 ?5@5AG5B5 =0 

Cr
+6

) 

1  /11,12/ 
 
 

2 �8=0B@89 :0@1>=0B  
(CAS 497-19-8) 

2,0 3  /13/  

3 *5;52K5 4>102:8, 2 B>< G8A;5  
0=B8A5?B8G5A:0O ?@8A04:0 2)

  
(CAS 10043-35-3, �% 2331392) 

10 3  /14/ 

4 �>4=K9 AB018;878@>20==K9  
@0AB2>@ 0=B8A5?B8:0 3)

 
=5 <5=55 80 2,5  

(?> F-
) %,� 

2 
(?> NaF) 

/15/ 

5 �>40  CAS 7732-18-5,  
�% 231-791-2 

4> 100 - 4 /16/ 

#@8<5G0=85: 1)
 745AL 8 40;55 B5:ABC – ?> 18E@><0BC =0B@8O/:0;8O /11,12/; 

2)
 745AL 8 40;55 B5:ABC – ?> >@B>1>@=>9 :8A;>B5 /14/; 

3)
 A>45@60=85 0=B8A5?B8:0 2 @0AB2>@5 – 4> 4,5%; 0=B8A5?B8: - =5>@30=8G5A:85 A>548=5=8O DB>@0; 745AL 8 40;55 
B5:ABC ?@82545=K 40==K5 ?> DB>@84C =0B@8O /15/. 

 
4. �9DO C9D6B= CB@BM< 
 

4.1. �45?N849@O9 E<@CFB@O:   
4.1.1. #@8 >B@02;5=88 8=30;OF8>==K< ?CB5< 
(?@8 24KE0=88): 

 �M@>7>;L ?@>4C:B0, 0 B0:65 ?0@K 25I5AB2, 
2K45;ONI85AO 87 A>AB020, >:07K20NB @07-
4@060NI55 459AB285 =0 25@E=85 4KE0B5;L-
=K5 ?CB8  /6/. 
#@8 =0=5A5=88 @0A?K;8B5;5< 8 24KE0=88 
0M@>7>;O – :0H5;L, =0A<>@:, G8E0=85, =0@C-
H5=85 @8B<0 4KE0=8O, =51>;LH85 =>A>2K5 
:@>2>B5G5=8O /1, 11-16/. 

4.1.2. #@8 2>7459AB288 =0 :>6C:  �>6=>-@57>@1B82=>3> 8 @074@060NI53> 459-
AB28O =0 :>6C =5 2KO2;5=> /5,6/. 
�KO2;5=> A5=A818;878@CNI55 459AB285  -
2>7<>6=K 0;;5@38G5A:85 @50:F88 /5/. 

4.1.3. #@8 ?>?040=88 2 3;070:  $074@060NI55 459AB285 =0 3;070 – ?>:@0A-
=5=85, A;010O 38?5@5<8O /5,6/. 

4.1.4. #@8 >B@02;5=88 ?5@>@0;L=K< ?CB5< (?@8 
?@>3;0BK20=88): 

 %;N=>B5G5=85, <5B0;;8G5A:89 ?@82:CA 2> 
@BC, B>H=>B0, @2>B0, 1>;8 2 682>B5, 480@5O 
/11-16/. 
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4.2. �9DO CB B>4;4A<N C9D6B= CB@BM< CBEFD4846L<@ 
4.2.1. #@8 >B@02;5=88 8=30;OF8>==K< ?CB5<:  #@>?>;>A:0BL ?>;>ABL @B0 8 =>A0 2>4>9, 

>15A?5G8BL A25689 2>74CE, ?>:>9, B5?;>, 
:@5?:89 G09, :>D5 /1,11-16/.  

4.2.2. #@8 2>7459AB288 =0 :>6C:  #@8 2>7459AB288 =0 =5?>2@564ё==CN :>6C 
F5;5A>>1@07=> 8A?>;L7>20BL 4;O <KBLO @C: 
5% @0AB2>@ B8>AC;LD0B0 =0B@8O, 70B5< 70-
I8B=K5 <078, A>45@60I85 Э�&� 8 0A:>@18-
=>2CN :8A;>BC. 
#@8 2>7459AB288 =0 ?>2@564ё==CN :>6C: 
?@><K20=85 2>4>9  (15 <8=CB) 8 =0;>65=85 
?>2O7:8 A 2075;8=>< 8;8 M<C;LA859  Э�&� 
/1,11-16/. 

4.2.3. #@8 ?>?040=88 2 3;070:  !5<54;5==> ?@><KBL 3;070 ?@>B>G=>9 2>4>9 
?@8 H8@>:> @0A:@KB>9 3;07=>9 I5;8 2 B5G5-
=85 15 <8=CB, 70B5< 70:0?0BL 30% @0AB2>@ 
0;L1CF840 (AC;LD0F8;0B0 =0B@8O). �A;8 @07-
4@065=85 =5 ?@>H;>, >1@0B8BLAO : 2@0GC 
/1,11-16/. 

4.2.4. #@8 >B@02;5=88 ?5@>@0;L=K< ?CB5<:  #>;>A:0=85 @B0. "18;L=>5 ?8BLё B5?;>9 2>-
4K. �K720BL @2>BC, 40BL 0:B828@>20==K9 
C3>;L, A>;52>5 A;018B5;L=>5, <>;>:>. "1@0-
B8BLAO 70 <548F8=A:>9 ?><>ILN /1,11-16/. 

4.2.5. #@>B82>?>:070=8O:  -  
4.2.6. %@54AB20 ?5@2>9 ?><>I8 (0?B5G:0):  �?B5G:0, A>45@60I0O 0:B828@>20==K9 C3>;L, 

A>;52>5 A;018B5;L=>5, 0;L1CF84, 2075;8=, 
M<C;LA8N Э�&� /1,11-16/. 

 
5. �9DO < ED98EF64 B59EC9K9A<O CB:4DB6;DO6B59;BC4EABEF< 
 
5.1. "1I0O E0@0:B5@8AB8:0 ?>60@>27@K2>>?0A-
=>AB8: 

 %>AB02 O2;O5BAO ?>60@>- 8 27@K2>157>?0A-
=K< ?@>4C:B>< /1,11-16/.  

5.2. #>:070B5;8 ?>60@>27@K2>>?0A=>AB8:  
(=><5=:;0BC@0 ?>:070B5;59 ?> �"%& 12.1.044 8 �"%& $ 
51330.0) 

 !5 4>AB830NBAO /11-16,17/.  
%>AB02 A>45@68B ~94% 2>4K 8 =5 >?0A5= 2 
>G035 ?>60@0 /1/. 

5.3. "?0A=>ABL, 2K7K205<0O ?@>4C:B0<8 3>@5-
=8O 8/8;8 B5@<>45AB@C:F88: 

 � >G035 ?>60@0 :><?>=5=BK A>AB020 ?>425@-
30NBAO B5@<>45AB@C:F88 A >1@07>20=85< 
2@54=KE 4;O 74>@>2LO G5;>25:0 ?@>4C:B>2: 
>:A84K E@><0 8 =0B@8O/:0;8O, 0<<80:, 4K<>-
2K5 307K /11-16/. 

5.4. $5:><5=4C5<K5 A@54AB20 BCH5=8O ?>60-
@>2: 

 "3@0=8G5=89 ?> A@54AB20< BCH5=8O ?>60@0 
=5B. #@8<5=OBL >3=530A8B5;L=K5 A@54AB20 ?> 
>A=>2=><C 8AB>G=8:C 2>73>@0=8O /1,18,19/. 

5.5. �0?@5I5==K5 A@54AB20 BCH5=8O ?>60@>2:  !5B. 
5.6. %@54AB20 8=48284C0;L=>9 70I8BK ?@8 BC-
H5=88 ?>60@>2: 
(%�� ?>60@=KE) 

 #@8<5=OBL ?>60@=CN A?5F>4564C (=0?@8<5@: 
1>52CN >4564C ?>60@=>3> �"#101 (�"#201 
8 B.4.) C@>2=O 70I8BK 2 A>>B25BAB288 A> A?5-
F8D8:>9 ?>60@0, >4564C A =0;8G85< <0@:8-
@>2:8 &8 8(8;8) &> (B5?484NщGN ;4щ<FB= 
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9.1. (878G5A:>5 A>AB>O=85: 
- 03@530B=>5 A>AB>O=85, F25B: 

  
#@>7@0G=0O 684:>ABL >B 65;B>3> 4> 75;5=>-
20B>3> F25B0. �>?CA:05BAO =0;8G85 ;53:>?5-
@5<5H8205<>3> >A04:0 /1/. 

- 70?0E:  >BACBAB2C5B /1/. 
9.2. #0@0<5B@K, E0@0:B5@87CNI85 >A=>2=K5 
A2>9AB20 E8<8G5A:>9 ?@>4C:F88 /1/: 
- ?;>B=>ABL ?@8 B5<?5@0BC@5 (20±1) >%, 3/A<3 
- ?>:070B5;L :>=F5=B@0F88 8>=>2 2>4>@>40 (pH) 
- @0AB2>@8<>ABL: 

  
 
1,040±0,015 
9,0-10,0 
E>@>H> @0AB2>@8< 2 2>45. 

 
10. !F45<?PABEFP < D94>J<BAA4O ECBEB5ABEFP 
 
10.1. )8<8G5A:0O AB018;L=>ABL: 
(4;O =5AB018;L=>9 ?@>4C:F88 C:070BL ?@>4C:BK @07;>65-
=8O) 

 %>AB02 AB018;5= ?@8 A>1;N45=88 CA;>289 
E@0=5=8O 8 B@0=A?>@B8@>20=8O /1/. 
 

10.2. $50:F8>==0O A?>A>1=>ABL:  �><?>=5=BK A>AB020 <>3CB 2>AAB0=02;820BL-
AO, @5038@>20BL A :8A;>B0<8, I5;>G0<8, <5-
B0;;0<8 /11-16/. 
 

10.3. 'A;>28O, :>B>@KE A;54C5B 871530BL: 
(2 B.G. >?0A=K5 ?@>O2;5=8O ?@8 :>=B0:B5 A =5A>2<5AB8-
<K<8 25I5AB20<8 8 <0B5@80;0<8) 

 !54>?CAB8<> F8:;8G=>5 <=>3>:@0B=>5 70<>-
@06820=85 A>AB020 (=0?@8<5@, 2> 2@5<O 25-
A5==8E >BB5?5;59). !5A>1;N45=85 2KH5C:0-
70==KE <5@ ?@54>AB>@>6=>AB8 ?@82>48B : 
@07@K2C B0@K /1/. 

 
11. �AHBD@4J<O B FB>E<KABEF< 

 
11.1. "1I0O E0@0:B5@8AB8:0 2>7459AB28O: 
(>F5=:0 AB5?5=8 >?0A=>AB8 (B>:A8G=>AB8) 2>7459AB28O =0 
>@30=87<) 

  0;>>?0A=K9 ?@>4C:B ?@8 2=CB@865;C4>G-
=>< ?CB8 ?>ABC?;5=8O. #@8 4;8B5;L=>< 2>7-
459AB288 2K7K205B ACE>ABL :>68. �M@>7>;L, 
?0@K ?@>4C:B0 >:07K20NB @074@060NI55 
459AB285 =0 A;878ABK5 >1>;>G:8 4KE0B5;L-
=KE ?CB59  8 3;07, >1I5B>:A8G5A:>5 8 A5=A8-
18;878@CNI55 459AB285 (A;01K9 0;;5@35=) 
/1,5,6/. 

11.2. #CB8 2>7459AB28O: 
(8=30;OF8>==K9, ?5@>@0;L=K9, ?@8 ?>?040=88 =0 :>6C 8 2 
3;070) 

 �=30;OF8>==K9, ?5@>@0;L=K9, ?@8 ?>?040-
=88 =0 :>6C 8 2 3;070. 

11.3. #>@0605<K5 >@30=K, B:0=8 8 A8AB5<K G5-
;>25:0: 

 �;070, F5=B@0;L=0O =5@2=0O 8 4KE0B5;L=0O 
A8AB5<K, ?5G5=L, ?>G:8, A5;57ё=:0, 65;C4>G-
=>-:8H5G=K9 B@0:B, A8AB5<0 :@>28 /11-16/. 
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11.4. %2545=8O >1 >?0A=KE 4;O 74>@>2LO 2>7-
459AB28OE ?@8 =5?>A@54AB25==>< :>=B0:B5 A 
25I5AB2><, 0 B0:65 ?>A;54AB28O MB8E 2>7459-
AB289: 
- @074@065=85 3;07, :>68, 4KE0B5;L=KE ?CB59:  

  
 
 
 
%>AB02 ?@8 4;8B5;L=>< 2>7459AB288 2K7K-
205B ACE>ABL :>68. �M@>7>;L, ?0@K ?@>4C:B0 
<>3CB >:07K20BL @074@060NI55 459AB285 =0 
A;878ABK5 >1>;>G:8 4KE0B5;L=KE ?CB59  8 
3;07. /1,5,6/. 

- :>6=>-@57>@1B82=>5 459AB285:  �;O A>AB020 =5 CAB0=>2;5=> /5,6/. 

- A5=A818;878@CNI55 459AB285:  3 :;0AA 0;;5@35==>9 0:B82=>AB8 – A;01K9 
0;;5@35= /5/. 

 
11.5. %2545=8O >1 >?0A=KE >B40;5==KE ?>A;54-
AB28OE 2>7459AB28O =0 >@30=87<:  
(2;8O=85 =0 DC=:F8N 2>A?@>872>4AB20, :0=F5@>35==>ABL,  
:C<C;OB82=>ABL 8 ?@.) 

  
�C<C;OB82=>ABL 4;O 18E@><0B0 :0;8O, 2E>4OI53> 
2 A>AB02 ?@>4C:B0 – A;010O (<5B>4 Lim et al., 
1/10DL50 2/6, :@KAK %cum>5;  
4;O 48=0B@89 :0@1>=0B0 8 48=0B@89 18E@><0B0 – 
A;010O; 
 4;O >AB0;L=KE :><?>=5=B>2 A>AB020 – C<5@5=-
=0O: 4;O A<5A8 =5>@30=8G5A:8E 1>@A>45@60I8E 
4>102>: - 1/10 DL50 ?> 1>@C (31 <3/:3) 2/6, <. A28=-
:8 8 :@>;8:8 /11-16/. 

�><?>=5=B �59AB285 /11-16/ 
Э<1@8>B@>?=>5  �>=04>B@>?=>5 �0=F5@>35==>5  CB035==>5 &5@0B>35==>5 

%>548=5=8O E@><0 1)
 CAB0=>2;5=>  CAB0=>2;5=> CAB0=>2;5=> CAB0=>2;5=> CAB0=>2;5=> 

�8=0B@89 :0@1>=0B  CAB0=>2;5=> =5 87CG0;>AL =5 87CG0;>AL =5 87CG0;>AL CAB0=>2;5=> 

�=B8A5?B8G5A:0O ?@8-
A04:0 2)

  
CAB0=>2;5=>  CAB0=>2;5=> =5 87CG0;>AL  =5 CAB0=>2;5=> CAB0=>2;5=> 

�=B8A5?B8: (=5>@30=8G5-
A:85 A>548=5=8O DB>@0)3)

 
CAB0=>2;5=> CAB0=>2;5=> =5 CAB0=>2;5=> CAB0=>2;5=> CAB0=>2;5=> 

#@8<5G0=85: 1)
 745AL 8 40;55 B5:ABC – ?> 18E@><0BC =0B@8O/:0;8O /11,12/; 

2)
 745AL 8 40;55 B5:ABC – ?> >@B>1>@=>9 :8A;>B5 /14/; 

3)
 745AL 8 40;55 B5:ABC ?@82545=K 40==K5 ?> DB>@84C =0B@8O /15/. 

 
11.6. #>:070B5;8 >AB@>9 B>:A8G=>AB8: 
(DL50 (��50), ?CBL ?>ABC?;5=8O (2/6, =/:), 284 682>B=>3>; 
CL50 (��50), 2@5<O M:A?>78F88 (G), 284 682>B=>3>)  

  
%>AB02 «Э:>4>< �8>» /6/: 
DL50   >5000    <3/:3     2/6         <KH8 
 

 
11.7. �>7K (:>=F5=B@0F88), >1;040NI85 <8=8-
<0;L=K< B>:A8G5A:8< 459AB285<: 

  
�AA;54>20=89 ?> >?@545;5=8N :>=F5=B@0F89, 
>1;040NI8E <8=8<0;L=K< B>:A8G5A:8< 459-
AB285< 4;O ?@>4C:B0 2 F5;>< =5 ?@>2>48;>AL, 
A2545=8O ?@82545=K ?> :><?>=5=B0<: 

  %>548=5=8O E@><0 /11,12/: 

  #> 87<5=5=8N ?>:070B5-
;59 >1I5B>:A8G5A:>3>, 3>-
=04>B@>?=>3> 8 <CB035==>-
3> 459AB28O 

LimAh 0,003 <3/<3 
8=3. 4 <5A. :@KAK 

  #> C25;8G5=8N G8A;0 :0-
=0;LF52 A> A;CI5==K< 
M?8B5;85<, A=865=8N :>-
;8G5AB20 =>@<0;L=KE 
A?5@<0B>3>=89 

Limsp 4,6 <3/<3 
8=3. 4 G. :@KAK 

  #> 87<5=5=8N ?>:070B5-
;59 M<1@8>B>:A8G5A:>3> 
459AB28O 

#�A?5F 0,025 <3/:3 2/6 6 
<5A. :@KAK 



�=B8A5?B8G5A:89 A>AB02  
4;O 70I8BK 4@525A8=K «Э>B8B@ Б<B»  
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  �8=0B@89 :0@1>=0B /13/: 

  #> 87<5=5=8N A>>B=>H5-
=8O =0B@8O 8 :0;8O, C25-
;8G5=8N @!  :@>28 

LimAh 2,2 <3/<3
  8=3. ?> 4 G 

2 B5G5=85 4 <5A. :@KAK 
  

  Lim ir 100 <3/<3
 8=3.  4 G0A0 

:@KAK 

  LimAh 16,2 <3/<3 8=3. ?> 4 G 
2 B5G5=85 4 <5A. :@KAK 

  Lim ir  40 <3/<3  8=3. 1 <8=. 
:@KAK 

  �=B8A5?B8G5A:0O ?@8A04:0  
(A<5AL =5>@30=8G5A:8E 1>@A>45@60I8E 4>102>:) /14/: 

  #> 87<5=5=8N ?>:070B5-
;59 >1I5B>:A8G5A:>3> 
459AB28O 

#�E@ 1,5 <3/:3 2/6 6 <5A. 
:@KAK; 
Limch 9,6 <3/<3

 8=3. ?> 4 G 
4 <5A. :@KAK 

  #> M<1@8>B>:A8G5A:><C 
459AB28N 

#�E@ 0,04 <3/<3
 8=3. :@C3-

;>ACB. 3 <5A :@KAK 

  �=B8A5?B8: (=5>@30=8G5A:85 A>548=5=8O DB>@0)/15/: 

  #> 87<5=5=8N ?>:070B5-
;59 >1I5B>:A8G5A:>3> 8 
M<1@8>B>:A8G5A:>3> 459-
AB28O 

Limch  0,2 <3/<3
 8=3. 4 <5A. 

:@KAK 
#�A2.G 0,05 8=3. 

 
12. �AHBD@4J<O B 6B;89=EF6<< A4 B>DG:4NMGN ED98G 
 
12.1. "1I0O E0@0:B5@8AB8:0 2>7459AB28O =0 
>1J5:BK >:@C60NI59 A@54K:  
(0B<>AD5@=K9 2>74CE, 2>4>5<K, ?>G20) 

 #@8 ?>?040=88 2 >:@C60NICN A@54C <>65B 
>:07K20BL =57=0G8B5;L=>5 (2 A8;C =87:>9 
:>=F5=B@0F88 459AB2CNI8E 25I5AB2) 2@54-
=>5 2>7459AB285 =0 ?>G2C 8 2>4=K5 >1J5:BK. 
":07K205B B>:A8G5A:>5 459AB285 =0 <8:@>-
D;>@C A>>@C65=89 18>;>38G5A:>9 >G8AB:8 
AB>G=KE 2>4 ?@8 :>=F5=B@0F88 2 =8E A>AB020 
1>;55 0,1 %. &>@<>78B 18>;>38G5A:>5 ?>-
B@51;5=85 :8A;>@>40 8 =8B@8D8:0F8N. �0-
3@O7=5=85 ?>G2K ?@82>48B : 87<5=5=8N <8:-
@>18>F5=>70 8 18>;>38G5A:>9 0:B82=>AB8 
?>G2K. 
�0==KE ?> )#�, �#� =5B. 

12.2. #CB8 2>7459AB28O =0 >:@C60NICN A@54C:  #@8 ?@>872>4AB25 A>AB020 - 2K45;5=85 ?K;8 
AK?CG8E :><?>=5=B>2 2 2>74CH=CN A@54C /1/.  
$07;82K ?@>4C:B0 ?@8 020@89=KE A8BC0F8OE. 
!0@CH5=85 ?@028; >1@0I5=8O, E@0=5=8O, 
B@0=A?>@B8@>20=8O 8 ?@8<5=5=8O, A1@>A5 2 
:0=0;870F8N, 2>4>5<K 8 =0 @5;L5D, ?@8 =5-
>@30=87>20==>< @07<5I5=88, 70E>@>=5=88 
8;8 ;8:2840F88 >BE>4>2. 

12.3. !01;N405<K5 ?@87=0:8 2>7459AB28O:  �815;L 2>4=KE >@30=87<>2; 
3>@L:89 ?@82:CA 2>4K (?@8 @07102;5=88 4> 
7000 @07); 7045@6:0 2 @>AB5 @0AB5=89, E;>@>7 
/11-16,34/. 
 

12.4. �4<5B?99 64:AO9 I4D4>F9D<EF<>< 6B;89=EF6<O A4 B>DG:4NMGN ED98G: 
12.4.1. �8385=8G5A:85 =>@<0B82K:  
 (4>?CAB8<K5 :>=F5=B@0F88 2 0B<>AD5@=>< 2>74CE5, 2>-
45, 2 B.G. @K1>E>7O9AB25==KE 2>4>5<>2, ?>G25) 
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�><?>=5=BK #��0B<.2. 8;8 
"�'�0B<.2., 
<3/<3 (�#�1

, 
:;0AA >?0A=>AB8) 

#��2>402
 8;8 

"�'2>40, <3/;, 
(�#�, :;0AA >?0A-

=>AB8) 

#�� 8;8 "�'� 
@K1.E>7.3, <3/; 
(�#�, :;0AA 
>?0A=>AB8) 

#�� 8;8 "��   
?>G2K, <3/:3 
(�#�) 

�AB>G=8:8 
40==KE 

%>548=5=8O E@><0 
1)

  -/0,00152)
 

@57>@1. 
6 C9D9EGёF9 A4 Cr�3 

1 :;0AA >?0A=>AB8  

0,05 
A0=.-B>:A. 

6 C9D9EGёF9 A4 Cr
+6

 

3 :;0AA >?0A=>AB8  

0,05/0,022)
 

B>:A. 
3 :;0AA >?0A=>AB8  

6,0 
>1I5A0=8B0@=K9 
6 C9D9EGёF9 A4 Cr /11,12/ 

�8=0B@89 :0@1>=0B 0,15/0,05 @57. 
3 :;0AA >?0A=>AB8 

200,0 CB Na,  
A0=.-B>:A. 

2 :;0AA >?0A=>AB8 

120,0 CB Na,  
A0=.-B>:A. 

4 :;0AA >?0A=>AB8 

- 
/13/ 

�=B8A5?B8G5A:0O ?@8-
A04:0 

-/0,02 
@57>@1. 

3 :;0AA >?0A=>AB8 

0,53)
 

(?> 1>@C) 
A0=.-B>:A. 

2 :;0AA >?0A=>AB8 

2,86/0,54)
 

B>:A. 
3 :;0AA >?0A=>AB8 

50,0 CB 5BDG 
0B.-01A. /14/ 

�=B8A5?B8: (=5>@30=8G5-
A:85 A>548=5=8O DB>@0) 

0,03/0,015)
 

@5D;.-@57>@1. 
2 :;0AA >?0A=>AB8  

1,5 
A0=.-B>:A. 

6 C9D9EGёF9 A4 F 

2 :;0AA >?0A=>AB8  

0,05 
B>:A. 

6 C9D9EGёF9 A4 F 

3 :;0AA >?0A=>AB8  

2,8 
B@0=A;>:0F8>==K9 

6 C9D9EGёF9 A4 F 
/15/ 

#@8<5G0=85: 1) – 25I5AB20, A?>A>1=K5 2K7K20BL 0;;5@38G5A:85 701>;520=8O 2 ?@>872>4AB25==KE 
CA;>28OE, :0=F5@>35=K; 
2) – 0,05 <3/; – ?> 25I5AB2C/ 0,02 <3/; – 2 ?5@5AGёB5 =0 Cr+6

 /8,9/; 

3) – =5>1E>48< :>=B@>;L 2>4>@>4=>3> ?>:070B5;O 2 2>45 2>4>ё<>2 (@!=6,5÷8,5) 
4) - 2, 86 <3/; – ?> 25I5AB2C; 0,5 <3/; – 2 ?5@5AGёB5 =0 1>@; 
5) – 40==K5 ?> 0=0;>30<: DB>@840< =5>@30=8G5A:8<, E>@>H> @0AB2>@8<K< (NaF, KF) 
12.4.2. #>:070B5;8 M:>B>:A8G=>AB8: 
(%L, �% 4;O @K1, 40D=89  03=0, 2>4>@>A;59 8 4@.) 

 #>:070B5;59 >AB@>9 B>:A8G=>AB8 A>AB020 «Э:>-
4>< �8>» 4;O >18B0B5;59 2>4>ё<>2 8 ?>G25==>9 
<8:@>D;>@K =5B. %2545=8O ?@82545=K ?> >A=>2-
=K< :><?>=5=B0<: 

%>548=5=8O E@><0 /11,12/: 
CL50 Gambusia affinus 10-40 <3/; 96 G. 
CL50 Salmo irideus 59 <3/; 96 G. 
CL50 �0D=88  03=0 0,89 <3/; 24 G. 
CL100 �0D=88  03=0 2,2 <3/; 24 G. 
�%50 Scenedesmus quadricauda 500 <3/; 168 G 

�8=0B@89 :0@1>=0B /13/: 
CL50 (>@5;L @04C6=0O 70-80 <3/; 120 G 
CL50 ":C=L CH0ABK9 200 <3/; 4,5 G 

�=B8A5?B8G5A:0O ?@8A04:0 /14/: 
CL100 Rutilus rutilus 6250 <3/; 48 G. 
CL50 Ictalurus punctatus 1260 <3/; 120 G 
CL50 �0D=88  03=0 226 <3/; 48 G. 

�=B8A5?B8: /15/: 
CL50  �0@?  350 <3/; 
CL50  �0@? 7C10ABK9  500 <3/;   96 G 
CL50 "@D59 7>;>B>9 660 <3/; 48 G 
CL50 Salmo irideus 2,3-7,3 <3/; ?@8 18º% 
�%50 �0D=88  03=0 680 <3/;  24 G 

�%50  �0D=88  03=0  340  <3/;  48 G 
�%50 Scenedesmus subspicatus chodat >1000 <3/;  48 G 
�%50 Scenedesmus subspicatus chodat 850 <3/;  72 G 

                                                 
1
 ЛПВ – ;8<8B8@CNщ89 ?>:474B9;P 6@98=>AB8 (B>:A. – B>:A8:>;>78ч9A:89; A.-B. – A4=8B4@=>-B>:A8:>;>78ч9A:89; >@7. - >@74-

=>;9?B8ч9A:89; D9H?. – D9H?9>FBDAO=; @97. - @97>@5B86=O9; @9D;.-@97. - @9D;9:B>@=>-@97>@5B86=O9, @O5E>7. - @O5>E>7O9-
AB69==O9 (87<9=9=89 B>64@=OE :4ч9AB6 ?@><OA;>6OE 6>8=OE >@74=87<>6) ; B5M. – B5M9E4A<F4DAO=). 
2
 �B84 6B8AOI B5N9>FB6 IB;S=EF69AAB-C<FP96B7B < >G?PFGDAB-5OFB6B7B 6B8BCB?P;B64A<S 

3
 �B84 6B8AOI B5N9>FB6, <@9RM<I DO5BIB;S=EF69AAB9 ;A4K9A<9(6 FB@ K<E?9 < @BDE><I) 
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�%50 Skeletonema costatum 181 <3/;  96 G 

12.4.3.  83@0F8O 8 B@0=AD>@<0F8O  2 >:@C60N-
I59 A@545 70 AG5B 18>@07;>65=8O 8 4@C38E 
?@>F5AA>2 (>:8A;5=85, 384@>;87 8 B.?.):  

 �><?>=5=BK A>AB020, 70 8A:;NG5=85< A>548-
=5=89 E@><0, 48=0B@89 :0@1>=0B0, 1>@A>-
45@60I53> :><?>=5=B0, B@0=AD>@<8@CNBAO 2 
>:@C60NI59 A@545 /11-16/. 

 
13.  9>B@9A84J<< CB G84?9A<N BFIB8B6 (BEF4F>B6) 
 
13.1.  5@K 157>?0A=>AB8 ?@8 >1@0I5=88 A >B-
E>40<8, >1@07CNI8<8AO ?@8 ?@8<5=5=88, E@0-
=5=88, B@0=A?>@B8@>20=88 8 4@. 

    %>1;N40BL ?@028;0 ?>60@=>9 157>?0A=>-
AB8, 871530BL :>=B0:B0 A ?@>4C:B><, ?@8<5-
=OBL %��, A>1;N40BL 35@<5B8G=>ABL B0@K /1/. 
   %=865=85 2@54=>3> 2>7459AB28O ?@>872>4-
AB20 =0 >:@C60NICN A@54C >15A?5G8205BAO 
35@<5B870F859 B5E=>;>38G5A:>3> >1>@C4>20-
=8O, D8;LB@0F859 2>74CE0 =0 ;8=8OE <5AB-
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