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>4K9EF69AAB7B < >B?<K9EF69AAB7B EBEF464. �A4?<; 
ABD@4F<6AB= 8B>G@9AF4J<<.  
$B?P A9BD74A<K9E><I 69M9EF6 6 >4K9EF69 @<A9D4?PAOI 
G8B5D9A<=, G?GKL<F9?9= CBK6O. 
%BEF46 @<A9D4?PAOI G8B5D9A<= < <I CD<@9A9A<9 6 
;46<E<@BEF< BF EBEF464 CBK6O < 99 D4;AB6<8ABEF<. 
�;4<@BE6S;P EBEF464 G8B5D9A<= < <I 6?<SA<S A4 
6979F4F<6AO9 E6B=EF64 < C?B8BABL9A<9 D4EF9A<=. 

2 

#@0:B8G5A:>5 70=OB85 № 43(27) 

�45BD4FBDA4я D45BF4 12. «"CD989?9A<9 D! CBK6O». 
�EE?98B64A<9 I<@<K9E>B7B EBEF464 CDB5 CBK6O.  
�45BD4FBDA4S D45BF4 A4 6O5BD:  
1. �45BD4FBDA4S D45BF4 «"5A4DG:9A<9 A9BD74A<K9E><I 
CD<@9E9= 6 CDB54I». 
#D<7BFB6?9A<9 CDB5O CBK6O 8?S <EE?98B64A<S 
><E?BFABEF</M9?BKABEF<, A9BD74A<K9E><I ;47DS;A9A<=. 
"5A4DG:9A<9 I?BD<8- < EG?PH4F-<BAB6 6 CDB59 CBK6O. 
%BEF46?9A<9 GD46A9A<= D94>J<= B5A4DG:9A<S.  %D46A9A<9 
CB?GK9AAOI CB>4;4F9?9= E ABD@4F<6AO@< (ECD46BKAO@<) 
;A4K9A<S@<. 
2. �45BD4FBDA4S D45BF4 «"CD989?9A<9 D! CBK6O». 
�EE?98B64A<9 6B8AOI 6OFS:9> B5D4;JB6 7BFB6OI 
CBK69AAOI E@9E9= (8?S D4;AOI F<CB6 D4EF9A<=). 
"CD989?9A<9 D! CBK6O E <ECB?P;B64A<9@ <A8<>4FBDB6. 
"J9A>4 F<CB6 CBK6 6 CD98EF46?9AAOI B5D4;J4I 
(E<?PAB><E?4S, ><E?4S, E?45B><E?4S, A9=FD4?PA4S, 
M9?BKA4S).  

2 

&5<0 9.1.5. 

�AA;54>20=85 
>1J5:B>2 18>AD5@K 

"A=>2=>5 A>45@60=85 
&5>@5B8G5A:>5 >1CG5=85 
�AA;54>20=85 >1J5:B>2 18>AD5@K. 'K95AB-
<EE?98B64F9?PE><= CDB9>F 6 B5?4EF< <EE?98B64A<S 
B5N9>FB6 5<BEH9DO. "5;BD F9@ GK95AB-<EE?98B64F9?PE><I 
CDB9>FB6. �?7BD<F@ 6OCB?A9A<S CDB9>F4. "CD989?9A<9 
CDB5?9@O <EE?98B64A<S.  9FB8O CB<E>4, 4A4?<;4 < 
B5D45BF>< <AHBD@4J<< B CDB9>F9 6 D4;?<KAOI 
<EFBKA<>4I. 

2 
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#@0:B8G5A:>5 70=OB85 № 44(28) 

#D4>F<K9E>4я D45BF4 27. «�EE?98B64A<9 B5N9>FB6 
5<BEH9DO». 
"5BEAB64A<9 4>FG4?PABEF< 6O5D4AAB= F9@O. �OS6?9A<9 
CDB5?9@O <EE?98B64A<S. �O5BD B5N9>FB6 < @9FB8B6 
<EE?98B64A<S. #BEF4AB6>4 J9?9= < ;484K <EE?98B64A<S. 
"CD989?9A<9 CDB8G>F4 <EE?98B64A<S. "CD989?9A<9 QF4CB6 
< EBEF46?9A<9 C?4A4 <EE?98B64A<S. 
�EE?98B64A<9 CD98?B:9AAB7B B5N9>F4 A4 ><E?BFABEFP, 
M9?BKABEFP, I<@<K9E><= EBEF46 (;47DS;A<F9?<, @4>DB- < 
@<>DBQ?9@9AFO). "5D45BF>4 D9;G?PF4FB6 <EE?98B64A<S. 
"J9A>4 >4K9EF64 <EE?98G9@B7B B5N9>F4, <EIB8S <; 
D9;G?PF4FB6 I<@<K9E>B7B 4A4?<;4. 

2 

#@0:B8G5A:>5 70=OB85 № 45(29) 

#D4>F<K9E>4я D45BF4 28. «�EE?98B64A<9 B5N9>FB6 
5<BEH9DO». �4M<F4 CDB9>F4. 
#D98EF46?9A<9 D9;G?PF4FB6 6OCB?A9A<S GK95AB-
<EE?98B64F9?PE><I CDB9>FB6 (6OEFGC?9A<9 E 
CD9;9AF4J<9=). 

2 

 

%0<>AB>OB5;L=0O @01>B0 >1CG0NI8EAO: 
87 =8E -  
<A8<6<8G4?PAO= CDB9>F 
CB87BFB6>4 > Q>;4@9AG 

19 

 

16 

3 

 �>=AC;LB0F8O 3 

 
#@><56CB>G=0O 0BB5AB0F8O ?> 48AF8?;8=5 
(:><?;5:A=K9 M:70<5=) 

3 
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3. 'A;>28O @50;870F88 ?@>3@0<<K >1I5>1@07>20B5;L=>9 48AF8?;8=K 

 

3.1. &@51>20=8O : <8=8<0;L=><C <0B5@80;L=>-B5E=8G5A:><C >15A?5G5=8N 

$94?<;4J<S CDB7D4@@O GK95AB= 8<EJ<C?<AO FDе5GеF A4?<ч<я Gче5ABгB >45<AеF4 х<@<<, 

<?< >45<A9F4, BEA4M9AAB7B B5BDG8B64A<9@: 

- D45BK99 @9EFB CD9CB8464F9?S; 

- CBE48BKAO9 @9EF4 CB >B?<K9EF6G B5GK4RM<IES; 

- L>4HO 8?S ID4A9A<S GK95AB-A47?S8AOI CBEB5<= < GK95AB-@9FB8<K9E>B= 

8B>G@9AF4J<<; 

- 8BE>4 >?4EEA4S. 

&9IA<K9E><9 ED98EF64 B5GK9A<S, A9B5IB8<@O9 8?S D94?<;4J<< CDB7D4@@O: 

- >B@CPRF9D <?< ABGF5G> E ?<J9A;<BAAO@ CDB7D4@@AO@ B59EC9K9A<9@; 

- <AF9D4>F<6A4S 8BE>4 < CDB9>FBD, ?<5B CDB9>FBD < Q>D4A. 

</<?< Gче5AB= х<@<чеE>B= ?45BD4FBD<<. 

"1>@C4>20=85 CG51=>3> :018=5B0 (=03;O4=K5 ?>A>18O): 
A45BDO L4DBEF9D:A96OI @B89?9= @B?9>G?, @B89?< >D<EF4??<K9E><I D9L9FB>, 

>B??9>J<< CDBEFOI < E?B:AOI 69M9EF6 </<?< >B??9>J<< CB?<@9DB6; >B??9>J<S 7BDAOI 

CBDB8 < @<A9D4?B6, F45?<J4  9A89?9964, GK95AO9 H<?P@O, J<HDB6O9 B5D4;B64F9?PAO9 

D9EGDEO. 

"1>@C4>20=85 ;01>@0B>@88 8 @01>G8E <5AB ;01>@0B>@88: @9A;GD><, C<C9F><-

>4C9?PA<JO, F9D@B@9FDO, @<>DBE>BC, ?GCO, CD98@9FAO9 < CB>DB6AO9 EF9>?4, C?4AL9FO 

8?S >4C9?PAOI D94>J<=, H<?PFDB64?PA4S 5G@474, CDB@O64?><, EF9>?SAAO9 CDB5<D><, 

D9;<AB6O9 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 10320 @?) < @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 1003150 @?, ?45BD4FBDAO9 </<?< 4A4?<F<K9E><9 

69EO, D!-@9FDO, EGL<?PAO= L>4H, < 8D. ?45BD4FBDAB9 B5BDG8B64A<9.  
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3.2. �=D>@<0F8>==>5 >15A?5G5=85 >1CG5=8O. #5@5G5=L @5:><5=4C5<KE 

CG51=KE 8740=89, �=B5@=5B-@5AC@A>2, 4>?>;=8B5;L=>9 ;8B5@0BC@K 

"EAB6A4S ?<F9D4FGD4: 

1. �45D<9?SA ".%. )<@<S: 10-= >?4EE: G7?G5?TAAO= GDB69AP: GK95A<> / ".%. 

�45D<9?SA, �.�. "EFDBG@B6, %.�. %?48>B6. 4 2-9 <;8., EF9D. 4  BE>64: #DBE69M9A<9, 

2022. 4 399 E. 4 ISBN 978-5-09-092359-0. 4 &9>EF: Q?9>FDBAAO= // �4AP: Q?9>FDBAAB-

5<5?<BF9KA4S E<EF9@4. 4 URL: https://e.lanbook.com/book/334595 

2. )<@<S: 11-= >?4EE: G7?G5?TAAO= GDB69AP: GK95A<> / ".%. �45D<9?SA, �.�. 

"EFDBG@B6, %.�. %?48>B6, �.!. �T6><A. 4 2-9 <;8., EF9D. 4  BE>64: #DBE69M9A<9, 2022. 

4 432 E. 4 ISBN 978-5-09-093562-3. 4 &9>EF: Q?9>FDBAAO= // �4AP: Q?9>FDBAAB-

5<5?<BF9KA4S E<EF9@4. 4 URL: https://e.lanbook.com/book/334598 

�BCB?A<F9?PA4S ?<F9D4FGD4: 

1. �45D<9?SA ".%., "EFDBG@B6 �.�. )<@<S: GK95A<> 8?S EFG89AFB6 

CDBH9EE<BA4?PAOI B5D4;B64F9?PAOI BD74A<;4J<=, BE64<64RM<I CDBH9EE<< < 

EC9J<4?PABEF< %#". 3  ., 2017 

2. �DBI<A 2. ., �B64?964 �.�. )<@<S 8?S CDBH9EE<= < EC9J<4?PABEF9= 

F9IA<K9E><I < 9EF9EF69AABA4GKAOI CDBH<?9=3  .: �;84F9?PE><= J9AFD «�>489@<S». 2017; 

3. ,?SIB6 �.�. )<@<S A4 C4?PJ4I. �%&. 2017 

4. �45D<9?SA ".%. < 8D. )<@<S. #D4>F<>G@: GK95. CBEB5<9 8?S EFG89AFB6 

CDBH9EE<BA4?PAOI B5D4;B64F9?PAOI BD74A<;4J<=, BE64<64RM<I CDBH9EE<< < 

EC9J<4?PABEF< %#". 3 ., 2017 

5. �45D<9?SA ".%.< 8D. )<@<S: CBEB5<9 8?S CB87BFB6>< > ��1: GK95. CBEB5<9 8?S 

EFG89AFB6 CDBH9EE<BA4?PAOI B5D4;B64F9?PAOI BD74A<;4J<=, BE64<64RM<I CDBH9EE<< < 

EC9J<4?PABEF< %#". 3  ., 2017 

6. �45D<9?SA ".%., �OEB64 �.�. )<@<S. &9EFO, ;484K< < GCD4:A9A<S: GK95. CBEB5<9 

8?S EFG89AFB6 CDBH9EE<BA4?PAOI B5D4;B64F9?PAOI BD74A<;4J<=, BE64<64RM<I CDBH9EE<< 

< EC9J<4?PABEF< %#". 3  ., 2017 

7. �DBI<A 2. ., �B64?964 �.�. )<@<S 8?S CDBH9EE<= < EC9J<4?PABEF9= 

F9IA<K9E>B7B < 9EF9EF69AAB-A4GKAB7B CDBH<?9=: GK95A<> 8?S EFG89AFB6 

CDBH9EE<BA4?PAOI B5D4;B64F9?PAOI BD74A<;4J<=, BE64<64RM<I CDBH9EE<< < 

EC9J<4?PABEF< %#".3  ., 2017 

8. �DBI<A 2. . )<@<S: �484K< < GCD4:A9A<S: GK95. CBEB5<9 8?S EFG8. GKD9:89A<= 

ED98. CDBH. B5D4;B64A<S. 4  ., 2014. 

9. �DBI<A 2. . %5BDA<> F9EFB6OI ;484A<= CB I<@<<: GK95. CBEB5<9 8?S EFG8. 

GKD9:89A<= ED98. CDBH. B5D4;B64A<S. 4  ., 2014. 
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10. �DBI<A 2.  ., �B64?964 �. �. )<@<S 8?S CDBH9EE<= < EC9J<4?PABEF9= 

F9IA<K9E>B7B CDBH<?S. 1?9>FDBAAO= GK95AB-@9FB8<K9E><= >B@C?9>E. 4  ., 2014. 

11. %?48>B6 %. �, "EFDBG@B6 �.�., �45D<9?SA ".%, �G>PSAB64 !.!. )<@<S 8?S 

CDBH9EE<= < EC9J<4?PABEF9= F9IA<K9E>B7B CDBH<?S. 1?9>FDBAAB9 CD<?B:9A<9 

(Q?9>FDBAAB9 GK95AB9  

�=B5@=5B-@5AC@AK 

1. www.pvg.mk.ru (B?<@C<484 «#B>BD< �BDB5P96O 7BDO»). 

2. 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). 

3. www.chem.msu.su (1?9>FDBAA4S 5<5?<BF9>4 CB I<@<<). 

4. www.enauki.ru (<AF9DA9F-<;84A<9 8?S GK<F9?9= «�EF9EF69AAO9 A4G><»). 

www.1september.ru (@9FB8<K9E>4S 74;9F4 «#9D6B9 E9AFS5DS»). 

5. www.hvsh.ru (:GDA4? «)<@<S 6 L>B?9»). 

6. www.hij.ru (:GDA4? «)<@<S < :<;AP»). 

7. www.chemistry-chemists.com (Q?9>FDBAAO= :GDA4? «)<@<>< < I<@<S»). 

 

3.3. 5B>48G5A:>5 >15A?5G5=85 >1@07>20B5;L=>3> ?@>F5AA0 4;O >1CG5=8O 
8=20;84>2 8 ;8F A >3@0=8G5==K<8 2>7<>6=>ABO<8 74>@>2LO. 

 

'E?B6<S BD74A<;4J<< < EB89D:4A<9 B5GK9A<S < >BAFDB?S ;A4A<= <A64?<8B6 < 

B5GK4RM<IES E "�� CB 8<EJ<C?<A9 "'�.12 «)<@<S» BCD989?SRFES CDB7D4@@B= 

8<EJ<C?<AO, 484CF<DB64AAB= CD< A9B5IB8<@BEF< 8?S B5GK9A<S G>4;4AAOI B5GK4RM<IES. 

"D74A<;4J<S B5GK9A<S, F9>GM9= < CDB@9:GFBKAB= 4FF9EF4J<< EFG89AFB6-<A64?<8B6 

< EFG89AFB6 E "�� BEGM9EF6?S9FES E GK9FB@ BEB59AABEF9= CE<IBH<;<K9E>B7B D4;6<F<S, 

<A8<6<8G4?PAOI 6B;@B:ABEF9= < EBEFBSA<S ;8BDB6PS F4><I B5GK4RM<IES. 

�EIB8S <; CE<IBH<;<K9E>B7B D4;6<F<S < EBEFBSA<S ;8BDB6PS EFG89AFB6-<A64?<8B6 

< EFG89AFB6 E "��, BD74A<;GRFES ;4ASF<S EB6@9EFAB E 8DG7<@< B5GK4RM<@<ES 6 B5M<I 

7DGCC4I, <ECB?P;GS EBJ<4?PAB-4>F<6AO9 < D9H?9>E<6AO9 @9FB8O B5GK9A<S EB;84A<S 

>B@HBDFAB7B CE<IB?B7<K9E>B7B >?<@4F4 6 EFG89AK9E>B= 7DGCC9 <?< CD< EBBF69FEF6GRM9@ 

;4S6?9A<< F4>B7B B5GK4RM97BES, CB <A8<6<8G4?PAB= CDB7D4@@9, >BFBD4S S6?S9FES 

@B8<H<J<DB64AAO@ 64D<4AFB@ BEAB6AB= D45BK9= CDB7D4@@O 8<EJ<C?<AO. #D< QFB@ 

EB89D:4A<9 CDB7D4@@O 8<EJ<C?<AO A9 <;@9AS9FES. �;@9ASRFES, >4> CD46<?B, HBD@O 

B5GK9A<S < >BAFDB?S ;A4A<=, B5D4;B64F9?PAO9 F9IAB?B7<< < 8<84>F<K9E><9 @4F9D<4?O. 

"5GK9A<9 EFG89AFB6-<A64?<8B6 < EFG89AFB6 E "�� F4>:9 @B:9F BEGM9EF6?SFPES 

<A8<6<8G4?PAB </<?< E CD<@9A9A<9@ 8<EF4AJ<BAAOI F9IAB?B7<=. 
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�<EF4AJ<BAAB9 B5GK9A<9 B59EC9K<649F 6B;@B:ABEFP >B@@GA<>4J<= E 

CD9CB8464F9?9@, 4 F4> :9 E 8DG7<@< B5GK49@O@< CBED98EF6B@ 695<A4DB6 (A4CD<@9D, E 

<ECB?P;B64A<9@ CDB7D4@@O Skype), KFB ECBEB5EF6G9F EC?BK9A<R 7DGCCO, A4CD46?S9F 

GK95AGR 7DGCCG A4 EB6@9EFAGR D45BFG, B5EG:89A<9, CD<ASF<9 7DGCCB6B7B D9L9A<S. 

� GK95AB@ CDBJ9EE9 8?S CB6OL9A<S GDB6AS 6BECD<SF<S < C9D9D45BF>< GK95AB= 

<AHBD@4J<< EFG89AFB6-<A64?<8B6 < EFG89AFB6 E "�� CD<@9ASRFES @G?PF<@98<=AO9 < 

EC9J<4?<;<DB64AAO9 F9IA<K9E><9 ED98EF64 CD<9@4-C9D984K< GK95AB= <AHBD@4J<< 6 

8BEFGCAOI HBD@4I 8?S EFG89AFB6 E D4;?<KAO@< A4DGL9A<S@<, B59EC9K<649FES 6OCGE> 

4?PF9DA4F<6AOI HBD@4FB6 C9K4FAOI @4F9D<4?B6 (>DGCAO= LD<HF), Q?9>FDBAAOI 

B5D4;B64F9?PAOI D9EGDEB6 6 HBD@4I, 484CF<DB64AAOI > B7D4A<K9A<S@ ;8BDB6PS 

B5GK4RM<IES, A4?<K<9 A9B5IB8<@B7B @4F9D<4?PAB-F9IA<K9E>B7B BEA4M9A<S. 

#B85BD < D4;D45BF>4 GK95AOI @4F9D<4?B6 CDB<;6B8<FES CD9CB8464F9?9@ E GK9FB@ 

FB7B, KFB5O EFG89AFO E A4DGL9A<S@< E?GI4 CB?GK4?< <AHBD@4J<R 6<;G4?PAB, E 

A4DGL9A<S@< ;D9A<S 3 4G8<4?PAB (A4CD<@9D, E <ECB?P;B64A<9@ CDB7D4@@-E<AF9;4FBDB6 

D9K<). 

�?S BEGM9EF6?9A<S CDBJ98GD F9>GM97B >BAFDB?S GEC9649@BEF< < CDB@9:GFBKAB= 

4FF9EF4J<< B5GK4RM<IES <A64?<8B6 < ?<J E "�� HBA8 BJ9ABKAOI ED98EF6 CB 8<EJ<C?<A9, 

CB;6B?SRM<= BJ9A<FP 8BEF<:9A<9 <@< D9;G?PF4FB6 B5GK9A<S < GDB69AP 

EHBD@<DB64AABEF< >B@C9F9AJ<=, CD98GE@BFD9AAOI GK95AO@ C?4AB@ < D45BK9= 
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