
 

 



 

 

 



 

 

1. Ц9?< < ;484K< GK95AB= 8<EJ<C?<AO 

*9?P <;GK9A<S 8<EJ<C?<AO – 84FP EFG89AFG CBA<@4A<9 CD<AJ<C<4?PAOI 
BEAB6 < CD4>F<K9E><I 6B;@B:ABEF9= 8?S I<@<>B6-E<AF9F<>B6 CB @9FB84@ 
E<AF9;4 79F9DBJ<>?<K9E><I EB98<A9A<=, >BFBDO9 CDBS6?SRF 5<B?B7<K9E>GR 
4>F<6ABEFP. $4;6<FP G@9A<9 <EE?98B64FP, 89?4FP 6O6B8O B 6;4<@BE6S;< 
EFDB9A<S, E6B=EF6 < H4D@4>B?B7<K9E>B7B 89=EF6<S 79F9DBJ<>?<K9E><I 
EB98<A9A<=, CDB6B8<FP Q>EC9D<@9AF, <AF9DCD9F<DB64FP < 7D4@BFAB BJ9A<64FP 
Q>EC9D<@9AF4?PAO9 84AAO9, 6 FB@ K<E?9 BCG5?<>B64AAO9 6 A4GKAB= 
?<F9D4FGD9. 

�484K<: A4GK<FP EFG89AF4 BCF<@4?PAB@G 6O5BDG @9FB8B6 8?S D9L9A<S 
CBEF46?9AAOI ;484K < 89?4FP 6O6B8O A4 BEAB64A<< 4A4?<;4 < EBCBEF46?9A<S 
84AAOI. '7?G5?9AAB9 <;GK9A<9 AB@9A>?4FGDO 79F9DBJ<>?<K9E><I EB98<A9A<=, 
<I 5<B?B7<K9E>B= 4>F<6ABEF<, @9FB8B6 66989A<S HGA>J<BA4?PAOI 7DGCC 6 
79F9DBJ<>?O, @9FB8B6 ;4M<FO < EASF<S ;4M<FO HGA>J<BA4?PAOI 7DGCC, 
@9FB8B6 ;4@9AO HGA>J<BA4?PAOI 7DGCC, 54;<EAOI I<@<K9E><I EFDG>FGD 
?9>4DEF6, @9FB8B6 B5D4;B64A<S 79F9DBJ<>?B6. 

 

2.  9EFB 8<EJ<C?<AO 6 EFDG>FGD9 "#"# 

'K95A4S 8<EJ<C?<A4 «)<@<S 79F9DBJ<>?<K9E><I EB98<A9A<=» 6IB8<F 6 
K4EFP, HBD@<DG9@GR GK4EFA<>4@< B5D4;B64F9?PAOI BFABL9A<= 
(�1.�.Д�.07.01), 8<EJ<C?<A CB87BFB6>< EFG89AFB6. 

!9B5IB8<@O@< GE?B6<S@< 8?S BE6B9A<S GK95AB= 8<EJ<C?<AO S6?SRFES 
;A4A<S B5M9= I<@<<, G@9A<S CDBE?GL<64FP < BE@OE?SFP ?9>J<BAAO= @4F9D<4?, 
A46O>< D9L9A<S ;484K 6 IB89 6OCB?A9A<S <A8<6<8G4?PAOI ;484A<= CB 
BEAB6AO@ D4;89?4@ >GDE4. 

%B89D:4A<9 8<EJ<C?<AO S6?S9FES ?B7<K9E><@ CDB8B?:9A<9@ 
EB89D:4A<S 8<EJ<C?<A «"D74A<K9E>4S I<@<S», «)<@<K9E><9 BEAB6O 
5<B?B7<K9E><I CDBJ9EEB6», « B89?<DB64A<9 ?9>4DEF69AAOI CD9C4D4FB6», 
«"D74A<K9E><= E<AF9; < @9I4A<;@O D94>J<=», «�<BBD74A<K9E>4S I<@<S», < 
E?G:<F BEAB6B= 8?S 84?PA9=L97B BE6B9A<S 8<EJ<C?<A «(<;<>B-I<@<K9E><9 
@9FB8O <EE?98B64A<S 69M9EF64», «(4D@4J96F<K9E>4S I<@<S», «)<@<K9E>4S 
F9IAB?B7<S», «)<@<S < F9IAB?B7<S 5<B?B7<K9E>< 4>F<6AOI 69M9EF6». 

 

3. #9D9K9AP C?4A<DG9@OI D9;G?PF4FB6 B5GK9A<O CB 8<EJ<C?<A9 
(@B8G?N), EBBFA9E9AAOI E <A8<>4FBD4@< 8BEF<:9A<O >B@C9F9AJ<= 

�B8 CB (�"% �" �A8<>4FBD 8BEF<:9A<O 
$9;G?PF4FO B5GK9A<O CB 

8<EJ<C?<A9 
"5M9CDBH9EE<BA4?PAO9 

"#�-1. %CBEB59A 
4A4?<;<DB64FP < 

"#�-1.1. %<EF9@4F<;<DG9F < 
4A4?<;<DG9F D9;G?PF4FO 

�A49F: >4> <AF9DCD9F<DB64FP 
D9;G?PF4FO EB5EF69AAOI 



 

 

<AF9DCD9F<DB64FP D9;G?PF4FO 
I<@<K9E><I Q>EC9D<@9AFB6, 
A45?R89A<= < <;@9D9A<= 

I<@<K9E><I Q>EC9D<@9AFB6, 
A45?R89A<=, <;@9D9A<=, 4 
F4>:9 D9;G?PF4FO D4EK9FB6 
E6B=EF6 69M9EF6 < 
@4F9D<4?B6 
"#�-1.2. #D98?4749F 
<AF9DCD9F4J<R D9;G?PF4FB6 
EB5EF69AAOI Q>EC9D<@9AFB6 
< D4EK9FAB-F9BD9F<K9E><I 
D45BF E <ECB?P;B64A<9@ 
F9BD9F<K9E><I BEAB6 
FD48<J<BAAOI < AB6OI 
D4;89?B6 I<@<< 

"#�-1.3. (BD@G?<DG9F 
;4>?RK9A<S < 6O6B8O CB 
D9;G?PF4F4@ 4A4?<;4 
?<F9D4FGDAOI 84AAOI, 
EB5EF69AAOI 
Q>EC9D<@9AF4?PAOI < 
D4EK9FAB-F9BD9F<K9E><I 
D45BF I<@<K9E>B= 
A4CD46?9AABEF< 

Q>EC9D<@9AFB6 < D4EK9FAB-
F9BD9F<K9E><I D45BF E 
<ECB?P;B64A<9@ 
F9BD9F<K9E><I BEAB6 
FD48<J<BAAOI < AB6OI 
D4;89?B6 I<@<<. 

'@99F: E<EF9@4F<;<DB64FP < 
4A4?<;<DB64FP D9;G?PF4FO 
I<@<K9E><I Q>EC9D<@9AFB6, 
A45?R89A<=, <;@9D9A<=, 4 
F4>:9 D9;G?PF4FO D4EK9FB6 
E6B=EF6 69M9EF6 < 
@4F9D<4?B6. 
�?4899F A46O>4@<: 
HBD@G?<DB6>< ;4>?RK9A<S < 
6O6B8B6 CB D9;G?PF4F4@ 
4A4?<;4 ?<F9D4FGDAOI 
84AAOI, EB5EF69AAOI 
Q>EC9D<@9AF4?PAOI < 
D4EK9FAB-F9BD9F<K9E><I 
D45BF I<@<K9E>B= 
A4CD46?9AABEF<. 

 

4. %FDG>FGD4 < EB89D:4A<9 GK95AB= 8<EJ<C?<AO 

4.1. "5N9@ GK95AB= 8<EJ<C?<AO < 6<8O GK95AB= D45BFO 

�<8 GK95AB= D45BFO 

"5N9@ K4EB6 / ;4K9FAOI 98<A<J 

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

"5M4O FDG8B9@>BEFP 8<EJ<C?<AO 72 

(2 ;4K. 98) 
- 

"5O;4F9?PA4O 4G8<FBDA4O A47DG;>4 
(6E97B K4EB6), 6 FB@ K<E?9:  

32 - 

�9>J<< 12 - 

%9@<A4DE>< ;4ASF<S - - 

#D4>F<K9E><9 ;4ASF<S 20 - 

�45BD4FBDAO9 D45BFO - - 

�GDEB64S D45BF4 / >GDEB6B= CDB9>F - - 

ДDG7<9 HBD@O BD74A<;4J<< GK95AB7B 
CDBJ9EE4 (>BAFDB?PAO9 D45BFO, 
<A8<6<8G4?PAO9 ;4ASF<S, >BAEG?PF4J<<  
< 8D.) 

- - 

%4@BEFBOF9?PA4O D45BF4 EFG89AF4 
(6E97B K4EB6) 

40 - 

(BD@4 4FF9EF4J<< �4K9F (8 E9@9EFD) - 

 

4.2. %B89D:4A<9 D4;89?B6 GK95AB= 8<EJ<C?<AO 

$4;89? 1. #SF<K?9AAO9 79F9DBJ<>?O 

&9@4 1. #<DDB?, HGD4A < F<BH9A 6 CD<DB89.  9FB8O E<AF9;4 CSF<K?9AAOI 
79F9DBJ<>?B6 E B8A<@ 79F9DB4FB@B@. )<@<K9E><9 E6B=EF64 CSF<K?9AAOI 



 

 

79F9DBJ<>?B6 E B8A<@ 79F9DB4FB@B@. 
&9@4 2. �A8B?O 6 CD<DB89. %<AF9; < I<@<K9E><9 E6B=EF64 <A8B?B6. 
&9@4 3. #<D4;B?O. �@<84;B?O. &<4;B?O. %9?9A4;B?O. ">E4;B?O. 
$4;89? 2. ,9EF<K?9AAO9 79F9DBJ<>?O 

&9@4 4. #<D<8<A. #<D4A. &<BC<D4A. %<AF9; < I<@<K9E><9 E6B=EF64 
C<D<8<AB6, C<D4AB6 < F<BC<D4AB6.  

&9@4 5.  9FB8O CB?GK9A<S, I<@<K9E><9 E6B=EF64 I<AB?<AB6 < 
<;BI<AB?<AB6. 

&9@4 6. )<@<K9E><9 E6B=EF64 CDB<;6B8AOI C<D<@<8<A4. #GD<A. 
!4HF<D<8<A. 
 

4.3. �9>J<< 

№ 
C/C 

!4<@9AB64A<9 F9@O 

"5N9@ K4EB6 

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

;4BKA4O HBD@4 
8 E9@9EFD 

1.  #<DDB?, HGD4A < F<BH9A 6 CD<DB89. 2 - 

2.  �A8B?O 6 CD<DB89. %<AF9; < I<@<K9E><9 
E6B=EF64 <A8B?B6. 

2 - 

3.  #<D4;B?O. �@<84;B?O. &<4;B?O. %9?9A4;B?O. 
">E4;B?O. 

2 - 

4.  #<D<8<A. #<D4A. &<BC<D4A. 2 - 

5.   9FB8O CB?GK9A<S, I<@<K9E><9 E6B=EF64 
I<AB?<AB6 < <;BI<AB?<AB6. 

2 - 

6.  )<@<K9E><9 E6B=EF64 CDB<;6B8AOI 
C<D<@<8<A4. #GD<A. !4HF<D<8<A. 

2 - 

�FB7B: 12 - 

 

4.4. #D4>F<K9E><9 ;4AOF<O 

№ 
C/C 

!4<@9AB64A<9 F9@O 

"5N9@ K4EB6 

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

;4BKA4O HBD@4 
8 E9@9EFD 

1.  #<DDB?, HGD4A < F<BH9A 6 CD<DB89. 4 - 

2.  �A8B?O 6 CD<DB89. %<AF9; < I<@<K9E><9 
E6B=EF64 <A8B?B6. 

2  

3.  #<D4;B?O. �@<84;B?O. &<4;B?O. %9?9A4;B?O. 
">E4;B?O. 

4 - 

4.  #<D<8<A. #<D4A. &<BC<D4A. 4 - 

5.   9FB8O CB?GK9A<S, I<@<K9E><9 E6B=EF64 
I<AB?<AB6 < <;BI<AB?<AB6. 

4 - 

6.  )<@<K9E><9 E6B=EF64 CDB<;6B8AOI 
C<D<@<8<A4. #GD<A. !4HF<D<8<A. 

4 - 

�FB7B: 20 - 



 

 

4.5. �45BD4FBDAO9 D45BFO A9 CD98GE@BFD9AO GK95AO@ C?4AB@. 
 

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 
8 E9@9EFD 

1.  #<DDB?, HGD4A < 
F<BH9A 6 CD<DB89. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
D45BF4 E ?<F9D4FGDB= 

8 - 

2.  �A8B?O 6 CD<DB89. 
%<AF9; < I<@<K9E><9 
E6B=EF64 <A8B?B6. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
D45BF4 E ?<F9D4FGDB= 

6 - 

3.  #<D4;B?O. �@<84;B?O. 
&<4;B?O. %9?9A4;B?O. 
">E4;B?O. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
D45BF4 E ?<F9D4FGDB= 

6 - 

4.  #<D<8<A. #<D4A. 
&<BC<D4A. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
D45BF4 E ?<F9D4FGDB= 

8 - 

5.   9FB8O CB?GK9A<S, 
I<@<K9E><9 E6B=EF64 
I<AB?<AB6 < 
<;BI<AB?<AB6. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
D45BF4 E ?<F9D4FGDB= 

6 - 

6.  )<@<K9E><9 E6B=EF64 
CDB<;6B8AOI 
C<D<@<8<A4. #GD<A. 
!4HF<D<8<A. 

A4C<E4A<9 >BAEC9>F4, 
BF69FO A4 6BCDBEO, 
D45BF4 E ?<F9D4FGDB= 

6 - 

�FB7B: 40 - 

 

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@ < CD4>F<K9E><@ ;4ASF<S@. 

$45BF4 6 >B@4A89: EB6@9EFA4S D45BF4 EFG89AFB6 6 7DGCC9 CD< CB87BFB6>9 > 
CD4>F<K9E><@ ;4ASF<S@, 6OCB?A9A<9 7DGCCB6OI 8B@4LA<I ;484A<= ($4;89? 1. 
#SF<K?9AAO9 79F9DBJ<>?O; $4;89? 2. ,9EF<K?9AAO9 79F9DBJ<>?O). 

 

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<@ CD4>F<K9E><9 ;4ASF<S 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 ;4K9F4. 
%<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. Д:BG?P Д:.,  <??E �. )<@<S 79F9DBJ<>?<K9E><I EB98<A9A<=. –  .: 

 <D, 2004. 

2. Д:<?>D<EF &. )<@<S 79F9DBJ<>?<K9E><I EB98<A9A<=. –  .:  <D, 
1996. 

3. %@<F �., �BK>B6 �., �9=C? $. "D74A<K9E><= E<AF9;. !4G>4 < 
<E>GEEF6B. –  .:  <D, 2001. 

4. &<FJ9 #. #D9C4D4F<6A4S BD74A<K9E>4S I<@<S. –  .:  <D, 2004. 
5. +<:B6 ".%., +<:B6 �.". $4J<BA4?PAB9 C?4A<DB64A<9 E?B:AB7B 

BD74A<K9E>B7B E<AF9;4. –  ., 1986. 
�) 8BCB?A<F9?PA4S ?<F9D4FGD4: 
1. ). �9>>9D, $. �9>>9DF < 8D. "D74A<>G@: � 2-I F. #9D. E A9@. 4-9 <;8. – 

 ., 2008. 
2. ,454DB6 Ю.%. "D74A<K9E>4S I<@<S. –  .: )<@<S, 2000. 
3.  4L>B6E><=  .Д. �9>4DEF69AAO9 ED98EF64. &. 1, &. 2. (12-9 

<;84A<9). –  .:  98<J<A4, 1998. 
�) �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 < CD4>F<K9E><9 ;4ASF<S: >BAEC9>FO ?9>J<=, A4GKAO9 
<;84A<S (4G8<FBD<S 460), ?45BD4FBD<S 464 (@G?PF<@98<=A4S ?45BD4FBD<S), 
BEA4M9AA4S @G?PF<@98<=AB= 8BE>B=, >B@CPRF9DB@, CDB9>FBDB@ < Q>D4AB@. 

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) 

      

      

      

      

      

      

      

      

      

      

 


