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&9@4 8. �9D@4A<=-, B?B6B- < E6<A9JBD74A<K9E><9 EB98<A9A<S. %6B=EF64, 
@9FB8O CB?GK9A<S < D94>J<<. #DB@OL?9AAB9 CD<@9A9A<9 BD74A<K9E><I 
EB98<A9A<= E6<AJ4. �<8D<8AO9 EB98<A9A<S B?B64. %B98<A9A<S 86GI64?9AFAB7B 
E6<AJ4, EB98<A9A<S EB E6S;PR E6<A9J-E6<A9J. 

$4;89? 2. -?9@9AFBBD74A<K9E><9 EB98<A9A<S A9@9F4??B6 
&9@4 9. (BEHBDBD74A<K9E><9 EB98<A9A<S (("%). &<CO ("% 6 ;46<E<@BEF< 

BF >BBD8<A4J<BAAB7B K<E?4. -?9>FDBAAB9 EFDB9A<9 HBEHBD4 6 D4;?<KAOI 
>BBD8<A4J<BAAOI EBEFBSA<SI. "5D4;B64A<9 E6S;9= E GK4EF<9@ d-BD5<F4?9=. 
#B?GK9A<9 EB98<A9A<= FD9I>BBD8<A<DB64AAB7B HBEHBD4. )<@<K9E><9 E6B=EF64 
EB98<A9A<= $(III). $94>J<< �D5G;B64,  <I4Q?<E4-�9>>9D4, &B884-�FF9DFBA4. 



 

 

�<H<?PABEFP EB98<A9A<= FD9I>BBD8<A<DB64AAB7B HBEHBD4. %B98<A9A<S 
K9FOD9I>BBD8<A<DB64AAB7B HBEHBD4. %B?< HBEHBA<S, <I CB?GK9A<9 < E6B=EF64. 
�?<8O HBEHBD4. $94>J<S �<FF<74. $"-4>F<6<DB64AAB9 B?9H<A<DB64A<9. 
#B?GK9A<9 < E6B=EF64 ("% 6 6OEL<I >BBD8<A4J<BAOI EBEFBSA<SI. %D46A9A<9 
D94>J<BAAB= ECBEB5ABEF< ("% E EB98<A9A<S@< @OLPS>4, EGDP@O < 6<E@GF4. 
#D<@9A9A<9 BD74A<K9E><I EB98<A9A<= HBEHBD4 6 CDB@OL?9AABEF<, 
A9BD74A<K9E><I – 6 BD74A<K9E>B@ E<AF9;9. �AF<IB?<AQEF9D4;AB9 89=EF6<9 ("%. 

&9@4 10. "D74A<K9E><9 EB98<A9A<S E9DO: F<B?O, EG?PH<8O, CB?<EG?PH<8O, 
EB?< EG?PHBA<S, EG?PHB>E<8O, EG?PHBAO, EG?PH9AB6O9, EG?PHB>E<?B6O9, 
EG?PH<AB6O9, EG?PHBAB6O9 ><E?BFO. "D74A<K9E><9 EG?PH<FO < EG?PH4FO. 
&<B>4D5BA<?PAO9 EB98<A9A<S. 

&9@4 11. %9?9AB- < F9??GDBD74A<K9E><9 EB98<A9A<S. %6B=EF64, @9FB8O 
CB?GK9A<S, D94>J<<. �A4?B7<S E BD74A<K9E><@< EB98<A9A<S@< E9DO, BF?<K<S. 
%@9L4AAO9 EB98<A9A<S E9DO < E9?9A4. 

&9@4 12. %B98<A9A<S, EB89D:4M<9 74?B79AO 6 6<89 CB?B:<F9?PAB 
;4DS:9AAOI 4FB@B6. %B?< =B8BA<S, =B8B;B- < =B8BCDB<;6B8AO9. �A4?B7<KAO9 
EB98<A9A<S 5DB@4 < I?BD4. )?BDA4S ><E?BF4 < 99 CDB<;6B8AO9 6 BD74A<K9E>B= 
I<@<<. 

&9@4 13. "D74A<K9E><9 EB98<A9A<S C9D9IB8AOI @9F4??B6, - < -

>B@C?9>EO. $94>J<< 6A98D9A<S, C9D97DGCC<DB6><, CB?<@9D<;4J<<. �4D5BA<?O 
@9F4??B6. #D<DB84 E6S;< 6 >4D5BA<?4I @9F4??B6.  9FB8O CB?GK9A<S < E6B=EF64 
>4D5BA<?B6 @9F4??B6. �<E-J<>?BC9AF48<9A<?PAO9 CDB<;6B8AO9 @9F4??B6. 
(9DDBJ9A, 97B EFDB9A<9 < E6B=EF64. �?><?PAO9, B?9H<AB6O9 < 4D9AB6O9 
>B@C?9>EO @9F4??B6. �?>B>E<8O C9D9IB8AOI @9F4??B6. �B@C?9>EO C9D9IB8AOI 
@9F4??B6 6 BD74A<K9E>B@ E<AF9;9. �<B?B7<K9E><9 E<EF9@O E GK4EF<9@ C9D9IB8AOI 
@9F4??B6. 

&9@4 14. %C9J<H<>4 E<AF9;4 HFBDBD74A<K9E><I EB98<A9A<=. %C9J<4?PAO9 
HFBD<DGRM<9 479AFO. (FBD<DB64AAO9 G7?96B8BDB8O 6 CDB@OL?9AABEF<, 
HFBDEB89D:4M<9 CB?<@9DO. �<B?B7<K9E>< 4>F<6AO9 HFBDBD74A<K9E><9 
EB98<A9A<S. 

&9@4 15. "5M<9 CDB5?9@O I<@<< Q?9@9AFBBD74A<K9E><I EB98<A9A<=. 
%C9J<H<>4 E<AF9;B6 < <ECB?P;B64A<S. �;4<@BE6S;P D94>J<BAAB= ECBEB5ABEF< E 
CB?B:9A<9@ Q?9@9AF4 6 C9D<B8<K9E>B= E<EF9@9. �B;@B:ABEF< D97G?<DB64A<S 
D94>J<BAAB= ECBEB5ABEF< CGF9@ <;@9A9A<S 64?9AFABEF< < EF9C9A< ;4@9M9A<S 
@9F4??B6 < A9@9F4??B6. #DB7D9EE @9FB8B6 I<@<< Q?9@9AFBBD74A<K9E><I 
EB98<A9A<=. 

 

 

 



 

 

4.3. �9>J<< 

№ 
C/C 

!4<@9AB64A<9 F9@O 

"5N9@ K4EB6 

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

;4BKA4O HBD@4 
7 E9@9EFD 

1.  �6989A<9. �484K< < CD98@9F >GDE4. 
%F9D9BI<@<K9E><9 BEB59AABEF< 4FB@4 G7?9DB84, 
>D9@A<S, HBEHBD4. 

2 - 

2.  �?4EE<H<>4J<S Q?9@9AFBBD74A<K9E><I 
EB98<A9A<=. %FDB9A<9. !B@9A>?4FGD4. 
(<;<K9E><9 E6B=EF64. 

2 - 

3.  �<F<=BD74A<K9E><9 < A4FD<=BD74A<K9E><9 
EB98<A9A<S 6 BD74A<K9E>B@ E<AF9;9. 

2 - 

4.   47A<=-, >4?PJ<=-, 54D<=BD74A<K9E><9 
EB98<A9A<S 6 BD74A<K9E>B@ E<AF9;9. 

2 - 

5.  �BDBD74A<K9E><9 EB98<A9A<S. 2 - 

6.  �?R@<A<=BD74A<K9E><9 < F4??<=BD74A<K9E><9 
EB98<A9A<S. 

2 - 

7.  �D9@A<=BD74A<K9E><9 EB98<A9A<S. 2 - 

8.  �9D@4A<=-, B?B6B- < E6<A9JBD74A<K9E><9 
EB98<A9A<S. 

2 - 

9.  (BEHBDBD74A<K9E><9 EB98<A9A<S (("%). 2 - 

10.  "D74A<K9E><9 EB98<A9A<S E9DO. 2 - 

11.  %9?9AB- < F9??GDBD74A<K9E><9 EB98<A9A<S. 2 - 

12.  %B98<A9A<S, EB89D:4M<9 74?B79AO 6 6<89 
CB?B:<F9?PAB ;4DS:9AAOI 4FB@B6. 

2 - 

13.  "D74A<K9E><9 EB98<A9A<S C9D9IB8AOI @9F4??B6, 
- < ->B@C?9>EO. 

2 - 

14.  %C9J<H<>4 E<AF9;4 HFBDBD74A<K9E><I 
EB98<A9A<=. 

2 - 

15.  "5M<9 CDB5?9@O I<@<< Q?9@9AFBBD74A<K9E><I 
EB98<A9A<=. 

2 - 

�FB7B: 30 - 

 

4.4. #D4>F<K9E><9 ;4AOF<O A9 CD98GE@BFD9AO GK95AO@ C?4AB@. 
4.5. �45BD4FBDAO9 D45BFO 

№ 
C/C 

!4<@9AB64A<9 F9@O 

"5N9@ K4EB6 

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

;4BKA4O HBD@4 
7 E9@9EFD 

1.  �<F<=BD74A<K9E><9 < A4FD<=BD74A<K9E><9 
EB98<A9A<S 6 BD74A<K9E>B@ E<AF9;9. 

4 - 

2.   47A<=-, >4?PJ<=-, 54D<=BD74A<K9E><9 
EB98<A9A<S 6 BD74A<K9E>B@ E<AF9;9. 

4  

3.  �BDBD74A<K9E><9 EB98<A9A<S. 4 - 

4.  �?R@<A<=BD74A<K9E><9 < F4??<=BD74A<K9E><9 
EB98<A9A<S. 

4 - 



 

 

5.  �D9@A<=BD74A<K9E><9 EB98<A9A<S. 4 - 

6.  �9D@4A<=-, B?B6B- < E6<A9JBD74A<K9E><9 
EB98<A9A<S. 

4 - 

7.  (BEHBDBD74A<K9E><9 EB98<A9A<S (("%). 6 - 

8.  "D74A<K9E><9 EB98<A9A<S E9DO. 4 - 

9.  %9?9AB- < F9??GDBD74A<K9E><9 EB98<A9A<S. 4 - 

10.  %B98<A9A<S, EB89D:4M<9 74?B79AO 6 6<89 
CB?B:<F9?PAB ;4DS:9AAOI 4FB@B6. 

4 - 

11.  "D74A<K9E><9 EB98<A9A<S C9D9IB8AOI @9F4??B6, 
- < ->B@C?9>EO. 

4 - 

12.  %C9J<H<>4 E<AF9;4 HFBDBD74A<K9E><I 
EB98<A9A<=. 

4 - 

�FB7B: 50 - 

 

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 
7 E9@9EFD 

1.  �<F<=BD74A<K9E><9 < 
A4FD<=BD74A<K9E><9 
EB98<A9A<S 6 
BD74A<K9E>B@ E<AF9;9. 

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

8 - 

2.   47A<=-, >4?PJ<=-, 

54D<=BD74A<K9E><9 
EB98<A9A<S 6 
BD74A<K9E>B@ E<AF9;9. 

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

10 - 

3.  �BDBD74A<K9E><9 
EB98<A9A<S. 

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

8 - 

4.  �?R@<A<=BD74A<K9E><9 
< F4??<=BD74A<K9E><9 
EB98<A9A<S. 

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

8 - 

5.  �D9@A<=BD74A<K9E><9 
EB98<A9A<S. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 

8 - 



 

 

CB87BFB6>4 > 
?45BD4FBDAO@ D45BF4@, 
BHBD@?9A<9 
?45BD4FBDAOI 
:GDA4?B6 

6.  �9D@4A<=-, B?B6B- < 
E6<A9JBD74A<K9E><9 
EB98<A9A<S. 

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

8 - 

7.  (BEHBDBD74A<K9E><9 
EB98<A9A<S (("%). 

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

8 - 

8.  "D74A<K9E><9 
EB98<A9A<S E9DO. 

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

8 - 

9.  %9?9AB- < 
F9??GDBD74A<K9E><9 
EB98<A9A<S. 

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

8 - 

10.  %B98<A9A<S, 
EB89D:4M<9 74?B79AO 6 
6<89 CB?B:<F9?PAB 
;4DS:9AAOI 4FB@B6. 

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

8 - 

11.  "D74A<K9E><9 
EB98<A9A<S C9D9IB8AOI 
@9F4??B6, - < -

>B@C?9>EO. 

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

8 - 

12.  %C9J<H<>4 E<AF9;4 
HFBDBD74A<K9E><I 
EB98<A9A<=. 

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

10 - 



 

 

?45BD4FBDAOI 
:GDA4?B6 

�FB7B: 100 - 

 

4.7. �GDEB6O9 D45BFO / CDB9>FO A9 CD98GE@BFD9AO GK95AO@ C?4AB@. 
 

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. 
"5M4S I4D4>F9D<EF<>4 Q?9@9AFBBD74A<K9E><I EB98<A9A<=. 
 9F4??BBD74A<K9E><9 EB98<A9A<S; $4;89? 2. -?9@9AFBBD74A<K9E><9 EB98<A9A<S 
A9@9F4??B6). 

 

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. 

%<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. -?PL9A5DB=I �.  9F4??BBD74A<K9E>4S I<@<S. – 2-9 <;8. –  .: 

�<AB@. �45BD4FBD<S ;A4A<=, 2014. – 745 E. 
2. �<B@9F4??BBD74A<K9E>4S I<@<S / D98. �. �4GQA; C9D E 4A7?. – 2-9 

<;8.  .: �<AB@. �45BD4FBD<S ;A4A<=, 2015. – 505 E. 
3. �<E9?96 .. ., �B5DOA<A4 !.�. )<@<S >BBD8<A4J<BAAOI 

EB98<A9A<=. –  : "�;84F9?PE><= J9AFD «�>489@<S»", 2007. – 352 E. 



 

 

4. �:9@<?96 '. ., #BCB8P>B !.$., �B;?B64 �.�.  9F4??B>B@C?9>EAO= 
>4F4?<; 6 BD74A<K9E>B@ E<AF9;9. �?<J<>?<K9E><9 EB98<A9A<S. –  .: )<@<S, 
1999. – 648 E. 

�) 8BCB?A<F9?PA4S ?<F9D4FGD4: 
1. #9D964?B64 -.�.  9FB8O Q?9@9AFBBD74A<K9E>B= I<@<<: 

�9?9;BBD74A<K9E><9 EB98<A9A<S. (9DDBJ9A / -.�. #9D964?B64,  .�. $9L9FB64, 
�.�. �D4A859D7. –  .: !4G>4, 1983. – 544 E. 

2. !<><F<A4 &.�.  9FB8O Q?9@9AFBBD74A<K9E>B= I<@<<: 
 9F4??BBD74A<K9E><9 EB98<A9A<S :9?9;4 / &.�. !<><F<A4; D98.: 
�.!. !9E@9SAB6, �.�. �BK9L>B6. –  .: !4G>4, 1985. – 400 E. 

3. !9E@9SAB6 �.!.  9FB8O Q?9@9AFBBD74A<K9E>B= I<@<<. �BD. 
�?R@<A<=. �4??<=. �A8<=. &4??<= / �.!. !9E@9SAB6, $.�. %B>B?<>; D98.: 
�.!. !9E@9SAB6, �.�. �BL9K>B6. –  .: !4G>4, 1964. – 499 E. 

4. �A8D<4AB6 �.�.  9FB8O Q?9@9AFBBD74A<K9E>B= I<@<<. �D9@A<= / 
�.�. �A8D<4AB6. –  .: !4G>4, 1968. – 699 E. 

�) �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) 

      

      

      

      

      

      

      

      

      

      

 


