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CDB5><, HBA4D<><, A45BD D94>F<6B6, EF9>?SAAO9 C4?BK><, LF4F<6O 8?S CDB5<DB>; @9DAO9 
J<?<A8DO, 6BDBA>< EF9>?SAAO9, 6BDBA>< 89?<F9?PAO9 J<?<A8D<K9E><9 (50-100 @?), EFGC>< E 
C9EF<>B@, H4DHBDB6O9 K4L><, C<AJ9FO, H<?PFDO 5G@4:AO9, 64F4, @4D?S, K4EB6O9 EF9>?4, 
Q?9>FDBC?<F><, ?45BD4FBDAO9 LF4F<6O, EC<DFB6O9 7BD9?><, EC<K><, CD<5BD 8?S CB?GK9A<S 
74;B6 (<?< CDB5<D>4 E 74;BBF6B8AB= FDG5>B=), 89D:4F9?< 8?S CDB5<DB>, E>?SA>< 8?S ID4A9A<S 
D94>F<6B6, D4;84FBKAO9 ?BF><; I<@<K9E><9 EF4>4AO (50, 100 < 200 @?); LC4F9?<; C<AJ9FO; 
F<79?PAO9 M<CJO; E9>GA8B@9DO (F4=@9DO), @9DAO9 CDB5<D>< (A4 10–20 @?) < @9DAO9 >B?5O 
(25, 50, 100 < 200 @?), 6B8SA4S 54AS (<?< F9D@BEF4F), EF9>?SAAO9 C4?BK><; >BA<K9E><9 >B?5O 
8?S F<FDB64A<S (50 < 100 @?); <A8<>4FBDAO9 CB?BE>< 8?S BCD989?9A<S D! < EF4A84DFA4S 
<A8<>4FBDA4S L>4?4; GA<69DE4?PAO= <A8<>4FBD; C<C9F>< A4 1, 10, 50 @? (<?< 8B;4FBDO A4 1, 5 
< 10 @?), 5RD9F>< 8?S F<FDB64A<S, @98<J<AE><9 LCD<JO A4 100–150 @?, ?45BD4FBDAO9 </<?< 
4A4?<F<K9E><9 69EO, D!-@9FDO, EGL<?PAO= L>4H, < 8D. ?45BD4FBDAB9 B5BDG8B64A<9. 
 

3.2. �=D>@<0F8>==>5 >15A?5G5=85 @50;870F88 ?@>3@0<<O 

#9D9K9AP D9>B@9A8G9@OI GK95AOI <;84A<=, �AF9DA9F-D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO: 
"A=>2=O5 8AB>G=8:8: 

 

1.)<@<S 8?S CDBH9EE<= < EC9J<4?PABEF9= F9IA<K9E>B7B < 9EF9EF69AAB-A4GKAB7B CDBH<?9=: 
GK95A<> 8?S EFG8. GKD9:89A<= ED98. CDBH. B5D4;B64A<S. #B8 D984>J<9= ".%.�45D<9?SA4-  .: 
�;84F9?PE><= J9AFD «�>489@<S», 2023 (496 EFD). 
 

�>?>;=8B5;P=O5 8AB>G=8:8 

1. )<@<S: ;484K< < GCD4:A9A<S: GK95.CBEB5<9 8?S EFG8.GKD9:89A<=ED98.CDBH. 
B5D4;B64A<S/�DBI<A 2. .–  .: �;84F9?PE><= J9AFD «�>489@<S». 2018(288 EFD). 
 

�=B5@=5B - @5AC@AO 

www. hemi. wallst. ru ("5D4;B64F9?PAO= E4=F 8?S L>B?PA<>B6 «)<@<S»). 
www. alhimikov. net ("5D4;B64F9?PAO= E4=F 8?S L>B?PA<>B6). 
www. chem. msu. su (1?9>FDBAA4S 5<5?<BF9>4 CB I<@<<). 
www. enauki. ru (<AF9DA9F-<;84A<9 8?S GK<F9?9= «�EF9EF69AAO9 A4G><»). 
www. 1september. ru (@9FB8<K9E>4S 74;9F4 «#9D6B9 E9AFS5DS»). 
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www. hvsh. ru (:GDA4? «)<@<S 6 L>B?9»). 
www. hij. ru (:GDA4? «)<@<S < :<;AP»). 
www. chemistry-chemists. com (Q?9>FDBAAO= :GDA4? «)<@<>< < I<@<S») 
 

4. �"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�/ "�Щ�"�$��"��&��0!"� 
��%*�#��!/ 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 B5GK9A<S BEGM9EF6?S9FES CD9CB8464F9?9@ 6 CDBJ9EE9 
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1. �484K< A4 EBEF46?9A<9 
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– EB98<A9A<S, ;4@9M9A<S, 
D4;?B:9A<S, B5@9A4;  
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6BEEF4AB6<F9?PAOI D94>J<= E 
<ECB?P;B64A<9@ @9FB84 
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2. �484K< A4 D4EK9F @4EEO 
69M9EF64 <?< B5Nё@4 
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69M9EF64) CDB8G>FB6 D94>J<<, 
9E?< B8AB <; 69M9EF6 <@99F 
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2.2  1?9>FDB?<F<K9E>4S 
8<EEBJ<4J<S < <BAAO= 
B5@9A 

%BEF46?SFP GD46A9A<S 
I<@<K9E><I D94>J<< 

<BAAB7B B5@9A4 E 
GK4EF<9@ 
A9BD74A<K9E><I 69M9EF6 

1. �484A<S A4 EBEF46?9A<9 
@B?9>G?SDAOI < <BAAOI 
D94>J<= E GK4EF<9@ ><E?BF, 
BEAB64A<= < EB?9=, 
GEF4AB6?9A<9 <;@9A9A<S 
><E?BFABEF< ED98O 

2. �45BD4FBDA4S D45BF4 "&<CO 
I<@<K9E><I D94>J<=" 

3  $0745; 3. %B@>5=85 8 
A2>9AB20 
=5>@30=8G5A:8E 
25M5AB2 

�AA;54>20BP AB@>5=85 8 
A2>9AB20 
=5>@30=8G5A:8E 
25M5AB2 

�>=B@>;P=0S @01>B0 
«%2>9AB20 =5>@30=8G5A:8E 
25M5AB2» 

3.1 "� 01 
#� 1.3 

�?4EE<H<>4J<S, 
AB@9A>?4FGD4 < 
EFDB9A<9 
A9BD74A<K9E><I 
69M9EF6 

�?4EE<H<J<DB64FP 
A9BD74A<K9E><9 
69M9EF64 6 EBBF69FEF6<< 
E <I EFDB9A<9@ 

1. &9EF «!B@9A>?4FGD4 < 
A4;64A<9 A9BD74A<K9E><I 
69M9EF6 <EIB8S <; <I 
I<@<K9E>B= HBD@G?O <?< 
EBEF46?9A<9 I<@<K9E>B= 
HBD@G?O <EIB8S <; A4;64A<S 
69M9EF64 CB @9:8GA4DB8AB= 
<?< FD<6<4?PAB= 
AB@9A>?4FGD9». 
2. �484K< A4 D4EK9F @4EEB6B= 
8B?< (@4EEO) I<@<K9E>B7B 
Q?9@9AF4 (EB98<A9A<S) 6 
@B?9>G?9 (E@9E<). 
3. #D4>F<K9E><9 ;484A<S CB 
>?4EE<H<>4J<<, AB@9A>?4FGD9 < 
I<@<K9E><@ HBD@G?4@ 
A9BD74A<K9E><I 69M9EF6 
D4;?<KAOI >?4EEB6. 
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BCD989?9A<9 I<@<K9E>B= 
4>F<6ABEF< 69M9EF6 6 
;46<E<@BEF< 6<84 I<@<K9E>B= 
E6S;< < F<C4 >D<EF4??<K9E>B= 
D9L9F>< 

3.2 "� 01 
"� 02 
#� 1.3 

(<;<>B-I<@<K9E><9 
E6B=EF64 
A9BD74A<K9E><I 
69M9EF6 

'EF4A46?<64FP 
;46<E<@BEFP H<;<>B-
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A9BD74A<K9E><I 69M9EF6 
BF EFDB9A<S 4FB@B6 < 
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D9L9F>< 

1. &9EF «"EB59AABEF< 
I<@<K9E><I E6B=EF6 B>E<8B6, 
><E?BF, BEAB64A<=, 4@HBF9DAOI 
7<8DB>E<8B6 < EB?9=». 
2. �484A<S A4 EBEF46?9A<9 
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A9BD74A<K9E><I ><E?BF, 
BEAB64A<= < 4@HBF9DAOI 
7<8DB>E<8B6, A9BD74A<K9E><I 
EB?9=, I4D4>F9D<;GRM<I <I 
E6B=EF64 < ECBEB5O CB?GK9A<S. 
3. #D4>F<>B-BD<9AF<DB64AAO9 
F9BD9F<K9E><9 ;484A<S A4 
E6B=EF64 < CB?GK9A<9 
A9BD74A<K9E><I 69M9EF6 

3.3 "� 01 
"� 02 
"� 04 

�89AF<H<>4J<S 
A9BD74A<K9E><I 
69M9EF6 

�EE?98B64FP 
>4K9EF69AAO9 D94>J<< 
A9BD74A<K9E><I 69M9EF6  

1. #D4>F<>B-BD<9AF<DB64AAO9 
;484A<S CB EBEF46?9A<R 
I<@<K9E><I D94>J<= E GK4EF<9@ 
A9BD74A<K9E><I 69M9EF6, 
<ECB?P;G9@OI 8?S <I 
<89AF<H<>4J<<. 
2.�45BD4FBDA4S D45BF4: 
<�89AF<H<>4J<S 
A9BD74A<K9E><I 69M9EF6= 

4  $0745; 4. %B@>5=85 8 
A2>9AB20 
>@30=8G5A:8E 
25M5AB2 

�AA;54>20BP AB@>5=85 8 
A2>9AB20 >@30=8G5A:8E 
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