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13.  '7?96B8O.  BABE4I4D<8O. �<E4I4D<8O. 

#B?<E4I4D<8O. 
6 - 

14.  '7?96B8BDB8O DS84 59A;B?4. 6 - 

15.  �4?B79A, EG?PHB- < A<FDBCDB<;6B8AO9 
59A;B?PAB7B DS84. 

8 - 

16.  (9AB?O < 4DB@4F<K9E><9 EC<DFO. 6 - 

17.  �?P897<8O < >9FBAO 59A;B?PAB7B DS84. 8 - 

18.  �DB@4F<K9E><9 @BAB>4D5BAB6O9 ><E?BFO. 8  

19.  �DB@4F<K9E><9 4@<AO. 6  

20.  �DB@4F<K9E><9 8<4;B- < 4;BEB98<A9A<S. 6  

21.   AB7BS89DAO9 4DB@4F<K9E><9 EB98<A9A<S. 6  

22.  �9F9DBJ<>?<K9E><9 EB98<A9A<S. #SF<K?9AAO9 
79F9DBJ<>?O. 

6  

23.  ,9EF<K?9AAO9 79F9DBJ<>?O. 8  

24.  �9F9DBJ<>?O E A9E>B?P><@< 79F9DB4FB@4@<. 6  

�FB7B: 184 - 

 

4.6. %4@BEFBOF9?PA4O D45BF4 EFG89AFB6 

 

№ 
C/C 

!4<@9AB64A<9 
D4;89?4 / F9@O 

�<8 E4@BEFBOF9?PAB= 
D45BFO 

"5N9@ K4EB6 

"KA4O HBD@4 
"KAB-;4BKA4O 
HBD@4 / 

;4BKA4O HBD@4 
3 E9@9EFD 

1.  �?4EE<H<>4J<< 

BD74A<K9E><I D94>J<= 

< BD74A<K9E><I 
EB98<A9A<=. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 

14 - 



 

 

BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

2.  �?>4AO. A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

16 - 

3.  �?>9AO. A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

16 - 

4.  �<9AO. A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

14 - 

5.  �?><AO. A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

16 - 

6.  �4?B79ACDB<;6B8AO9 
G7?96B8BDB8B6. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

14 - 

7.  �?>4AB?O. A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

16 - 

8.  �6GI- < FD9I4FB@AO9 
EC<DFO. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

14 - 



 

 

9.  �@<AO 
4?<H4F<K9E>B7B DS84. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

14 - 

10.  �?P897<8O < >9FBAO. A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

16 - 

11.   BAB>4D5BAB6O9 
><E?BFO. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

16 - 

12.  !9A4EOM9AAO9 
@BAB>4D5BAB6O9 
><E?BFO. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

14 - 

4 E9@9EFD 
13.  '7?96B8O. 

 BABE4I4D<8O. 
�<E4I4D<8O. 
#B?<E4I4D<8O. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

14.  '7?96B8BDB8O DS84 
59A;B?4. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

15.  �4?B79A, EG?PHB- < 
A<FDBCDB<;6B8AO9 
59A;B?PAB7B DS84. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

14 - 

16.  (9AB?O < A4C<E4A<9 >BAEC9>F4, 12 - 



 

 

4DB@4F<K9E><9 EC<DFO. BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

17.  �?P897<8O < >9FBAO 
59A;B?PAB7B DS84. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

14 - 

18.  �DB@4F<K9E><9 
@BAB>4D5BAB6O9 
><E?BFO. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

19.  �DB@4F<K9E><9 4@<AO. A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

20.  �DB@4F<K9E><9 8<4;B- 
< 4;BEB98<A9A<S. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

21.   AB7BS89DAO9 
4DB@4F<K9E><9 
EB98<A9A<S. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

22.  �9F9DBJ<>?<K9E><9 
EB98<A9A<S. 
#SF<K?9AAO9 
79F9DBJ<>?O. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

23.  ,9EF<K?9AAO9 
79F9DBJ<>?O. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 

14 - 



 

 

BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

24.  �9F9DBJ<>?O E 
A9E>B?P><@< 
79F9DB4FB@4@<. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

12 - 

�FB7B: 330 - 

 

4.7. �GDEB6O9 D45BFO / CDB9>FO 

1. �E>GEEF69AAO9 < E<AF9F<K9E><9 6B?B>A4. %<AF9; ?46E4A4. 
2. #4??48<96O= >4F4?<; 6 BD74A<K9E>B@ E<AF9;9. 
3. -?9>FDBAAO9 QHH9>FO 6 BD74A<K9E>B= I<@<<. %<AF9; 

A<FDB4A<?<AB6. 
4. "D74A<K9E><9 69M9EF64 6 >4K9EF69 <A8<>4FBDB6. %<AF9; @9F<?B6B7B 

BD4A:96B7B. 
5. -?9>FDBH<?PAB9 ;4@9M9A<9 6 I<AB?<A9 < <;BI<AB?<A9. 
6. #B?<@9DO @98<J<AE>B7B A4;A4K9A<S < B5?4EF< <I CD<@9A9A<S. 

%<AF9; E<?<>BAB6B7B CB?<@9D4. 
7. �<B?B7<K9E>< 4>F<6AO9 CDB<;6B8AO9 9,10-4AFD4I<ABA4. %<AF9; 

4AFD4HGD4A8<BA4. 
8. �;B>D4E<F9?<: CD<@9A9A<9 < BEAB6AO9 ECBEB5O CB?GK9A<S. %<AF9; 

4;B>D4E<F9?S. 
9. �. . �GF?9DB6 < F9BD<S I<@<K9E>B7B EFDB9A<S BD74A<K9E><I 

EB98<A9A<=. 
10. !4GKA4S 89SF9?PABEFP �.�.  4D>B6A<>B64. 
11. $B?P G7?96B8B6 < <I CDB<;6B8AOI 6 CD<DB89. 
12. �>?48  .�. �GK9DB64 6 D4;6<F<9 BD74A<K9E>B= I<@<<. 
13. �EFBD<S CD<DB8AB7B >4GKG>4 < 97B E<AF9F<K9E><9 4A4?B7<. 
14. %<AF9F<K9E><9 @BRM<9 69M9EF64. 
15. -?9@9AFBD74A<K9E><9 EB98<A9A<S. �I DB?P 6 E<AF9;9 BD74A<K9E><I 

EB98<A9A<=. 
16. �<B?B7<K9E>B9 ;A4K9A<9 4;BFEB89D:4M<I BD74A<K9E><I 

EB98<A9A<=. 
17. �47DS;A9A<9 ED98O BD74A<K9E><@< EB98<A9A<S@< < <I 

FD4AEHBD@4J<S 6 CD<DB89. 
18. #B?<E4I4D<8O, <I D4ECDBEFD4A9A<9 6 CD<DB89 < 5<B?B7<K9E>4S 

DB?P. 



 

 

19. %<AF9; < E6B=EF64 I<AB?<A4 < 97B CDB<;6B8AOI. 
20. %<AF9; < E6B=EF64 <;BI<AB?<A4 < 97B CDB<;6B8AOI. 
 

5.  9FB8<K9E>B9 B59EC9K9A<9, B5D4;B64F9?PAO9 F9IAB?B7<< 

#D9CB8464A<9 8<EJ<C?<AO 6989FES E CD<@9A9A<9@ E?98GRM<I 6<8B6 
B5D4;B64F9?PAOI F9IAB?B7<=: 

�AHBD@4J<BAAO9 F9IAB?B7<<: <ECB?P;B64A<9 Q?9>FDBAAOI GK95A<>B6, 
I<@<K9E><I CDB7D4@@ CD< CB87BFB6>9 > ?9>J<S@ < ?45BD4FBDAO@ D45BF4@. 

$45BF4 6 >B@4A89: EB6@9EFA4S D45BF4 EFG89AFB6 6 7DGCC9 CD< CB87BFB6>9 > 
?45BD4FBDAO@ D45BF4@, 6OCB?A9A<9 7DGCCB6OI 8B@4LA<I ;484A<= ($4;89? 1. 
'7?96B8BDB8O; $4;89? 2. (GA>J<BA4?PAO9 EB98<A9A<S; $4;89? 3. '7?96B8O < 
EB98<A9A<S 4DB@4F<K9E>B7B DS84; $4;89? 4. �DB@4F<K9E><9 HGA>J<BA4?PAO9 < 
79F9DBJ<>?<K9E><9 EB98<A9A<S). 

 

6. (BD@O >BAFDB?O BE6B9A<O GK95AB= 8<EJ<C?<AO 

&9>GM4S 4FF9EF4J<S EFG89AFB6 CDB<;6B8<FES 6 8<E>D9FAO9 6D9@9AAO9 
<AF9D64?O ?9>FBDB@ < CD9CB8464F9?9@, 698GM<@ ?45BD4FBDAO9 D45BFO CB 
8<EJ<C?<A9 6 D4;?<KAOI HBD@4I: 6OCB?A9A<9 C<EP@9AAOI 8B@4LA<I ;484A<= 

< >BAFDB?PAOI D45BF. 
#DB@9:GFBKAO= >BAFDB?P CB D9;G?PF4F4@ BE6B9A<S 8<EJ<C?<AO 

CDBIB8<F 6 HBD@9 C<EP@9AAB7B Q>;4@9A4 (3 < 4 E9@9EFDO). 
%<EF9@4 BJ9A<64A<S GK95AOI 8BEF<:9A<= EFG89AFB6, BJ9ABKAO9 ED98EF64 

CD98EF46?9AO 6 HBA89 BJ9ABKAOI ED98EF6 > D45BK9= CDB7D4@@9 GK95AB= 
8<EJ<C?<A9 (CD<?B:9A<<). 

 

7. 'K95AB-@9FB8<K9E>B9 < CDB7D4@@AB-<AHBD@4J<BAAB9 B59EC9K9A<9 
8<EJ<C?<AO 

�) BEAB6A4S ?<F9D4FGD4: 
1. #9FDB6 �.�., �4?PSA ).�., &DBM9A>B �.&. "D74A<K9E>4S I<@<S / 

�.�. #9FDB6. – %#5.: �64A (98BDB6, 2002. 
2. �<@ �. . "D74A<K9E>4S I<@<S: 'K95AB9 CBEB5<9. – !B6BE<5<DE>: 

%<5. GA<6. <;8-6B, 2001. 
3. #9D9>4?<A �.�., �BA<E %.�. "D74A<K9E>4S I<@<S / 

�.�. #9D9>4?<A. –  .: #DBE69M9A<9, 1982. 
4. +9DAOI �.#., �<@9A>B6E><= �.%., �D<J9A>B �.%. "D74A<K9E>4S 

I<@<S. � 3-I >A<74I. – )4DP>B6: "EAB64, 1995. 
�) 8BCB?A<F9?PA4S ?<F9D4FGD4: 
1. &9DA9= �. %B6D9@9AA4S BD74A<K9E>4S I<@<S. � 2-I F. –  .:  <D, 

1981. 



 

 

2. !9E@9SAB6 �.!., !9E@9SAB6 !.�. !4K4?4 BD74A<K9E>B= I<@<<. –  .: 
�OEL4S L>B?4, 1990. 

3. ,454DB6 ..%. "D74A<K9E>4S I<@<S. –  .: )<@<S, 2000. 
�) �AF9DA9F-D9EGDEO: 
1. www.elibrary.ru 

2. www.elementy.ru 

3. www.chem.msu.ru 

4. www.chemport.ru 

 

8.  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 8<EJ<C?<AO 

�9>J<BAAO9 ;4ASF<S: >B@C?9>F Q?9>FDBAAOI CD9;9AF4J<=, 4G8<FBD<S, 
BEA4M9AA4S CD9;9AF4J<BAAB= F9IA<>B= (@G?PF<@98<=A4S 8BE>4, CDB9>FBD, 
Q>D4A, ABGF5G>). 

�45BD4FBDAO9 D45BFO: ?45BD4FBD<S BD74A<K9E>B= I<@<<, BEA4M9AA4S 
8BE>B=, F45?<J4@<, I<@<K9E><@< D94>F<64@<, ?45BD4FBDAB= CBEG8B=, 
A9B5IB8<@O@ B5BDG8B64A<9@. 

http://www.chemport.ru/


 

 

9. �<EF 8BCB?A9A<= < <;@9A9A<= 

№ 
C/C 

�4F4 
6A9E9A<O 
<;@9A9A<O / 
8BCB?A9A<O 

"EAB64A<9 %B89D:4A<9 <;@9A9A<O 
/ 8BCB?A9A<O 

�<J4, CB8F69D:84NM<9 
<;@9A9A<9 / 8BCB?A9A<9 

�4698GNM<= 
>4H98DB= 
((�", 
CB8C<EP) 

�<D9>FBD / 
89>4A  
((�", 
CB8C<EP) 

      

      

      

      

      

      

      

      

      

      

 


