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>4DF<A4 @<D4. #?4A<DB64A<9 A4GKAOI 
<EE?98B64A<=. 

2 - 

4 

 9FB8O <EE?98B64A<S 6 I<@<< < 5<BI<@<<. 
 9FB8B?B7<S A4GKAB7B CB<E>4. "5M<9 @9FB8O 

A4GKAB7B CB;A4A<S. )<@<K9E><= Q>EC9D<@9AF. 

2 - 

5 

#B<E> A4GKAB= <AHBD@4J<<. $45BF4 E 
?<F9D4FGDB=. �AHBD@4J<S 6 A4G>9. �EFBKA<>< 
<AHBD@4J<<. $45BF4 E 5<5?<BF9>4@<. 
-?9>FDBAAO9 D9EGDEO. &9IA<>4 D45BFO E 
?<F9D4FGDB=. 

2 - 

6 

"EAB6O A4GKAB= QF<><. #B84K4 D9;G?PF4FB6. 
�6FBDE>B9 CD46B. #4F9AFB64A<9. "EAB6AO9 
CD46<?4 A4GKAOI CG5?<>4J<=. 

2 - 

�FB7B: 12 - 

 

4.4. #D4>F<K9E><9 (E9@<A4DE><9) ;4AOF<O  
№ C/C !4;64A<9 F9@O "5N9@ K4EB6 

"KA4O 
HBD@4 

�4BKA4O 
HBD@4 

1 

#DBJ9EEO A4GKAOI <EE?98B64A<=. "5M<9 
CBASF<S, CBEF4AB6>4 CDB5?9@O, 6O5BD F9@O, 

B5B5M9A<9 A4GKAOI <EE?98B64A<=. 

4 - 

2 

 9FB8<>< F9BD9F<K9E><I < Q@C<D<K9E><I 
<EE?98B64A<=. !4GKA4S 89SF9?PABEFP < 99 
BD74A<;4J<S. #BASF<9 A4G>< < >?4EE<H<>4J<S 
A4G>. 

4 - 

3 
!4GKA4S >4DF<A4 @<D4. #?4A<DB64A<9 A4GKAOI 
<EE?98B64A<=. 

4 - 

4 

 9FB8O <EE?98B64A<S 6 I<@<< < 5<BI<@<<. 
 9FB8B?B7<S A4GKAB7B CB<E>4. "5M<9 @9FB8O 

A4GKAB7B CB;A4A<S. )<@<K9E><= Q>EC9D<@9AF. 

4 - 

5 

#B<E> A4GKAB= <AHBD@4J<<. $45BF4 E 
?<F9D4FGDB=. �AHBD@4J<S 6 A4G>9. �EFBKA<>< 
<AHBD@4J<<. $45BF4 E 5<5?<BF9>4@<. 
-?9>FDBAAO9 D9EGDEO. &9IA<>4 D45BFO E 
?<F9D4FGDB=. 

4 - 

6 

"EAB6O A4GKAB= QF<><. #B84K4 D9;G?PF4FB6. 
�6FBDE>B9 CD46B. #4F9AFB64A<9. "EAB6AO9 
CD46<?4 A4GKAOI CG5?<>4J<=. 

4 - 

�FB7B: 24 - 

 

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



4.6. %4@BEFBOF9?PA4O D45BF4 EFG89AFB6 
№ 
C/C 

!4;64A<9 F9@O �<8 %$% "5N9@ K4EB6 
"KA4O 
HBD@4 

�4BKA4O 
HBD@4 

1 

#DBJ9EEO A4GKAOI <EE?98B64A<=. 

"5M<9 CBASF<S, CBEF4AB6>4 
CDB5?9@O, 6O5BD F9@O, 

B5B5M9A<9 A4GKAOI 
<EE?98B64A<=. 

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

8 - 

2 
 9FB8<>< F9BD9F<K9E><I < 

Q@C<D<K9E><I <EE?98B64A<=. 

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

8 - 

3 

!4GKA4S 89SF9?PABEFP < 99 
BD74A<;4J<S. #BASF<9 A4G>< < 

>?4EE<H<>4J<S A4G>. 

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

8 - 

4 

!4GKA4S >4DF<A4 @<D4. 
#?4A<DB64A<9 A4GKAOI 
<EE?98B64A<=. 

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

8 - 

5 

 9FB8O <EE?98B64A<S 6 I<@<< < 

5<BI<@<<.  9FB8B?B7<S A4GKAB7B 
CB<E>4. "5M<9 @9FB8O A4GKAB7B 
CB;A4A<S. )<@<K9E><= 

Q>EC9D<@9AF. 

BF69FO A4 6BCDBEO, 
BHBD@?9A<9 
?45BD4FBDAB7B 
:GDA4?4 

10 - 

6 

#B<E> A4GKAB= <AHBD@4J<<. 
$45BF4 E ?<F9D4FGDB=. 
�AHBD@4J<S 6 A4G>9. �EFBKA<>< 

<AHBD@4J<<. 

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

10 - 

7 

$45BF4 E 5<5?<BF9>4@<. 
-?9>FDBAAO9 D9EGDEO. &9IA<>4 
D45BFO E ?<F9D4FGDB=. 

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

10 - 

8 

"EAB6O A4GKAB= QF<><. #B84K4 
D9;G?PF4FB6. �6FBDE>B9 CD46B. 
#4F9AFB64A<9. "EAB6AO9 CD46<?4 
A4GKAOI CG5?<>4J<=. 

BF69FO A4 6BCDBEO, 
BHBD@?9A<9 
?45BD4FBDAB7B 
:GDA4?4 

10 - 

�FB7B: 72 - 

 

4.7. �GDEB6O9 D45BFO 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<=: 

И=D>@<4F8>==O9 B9E=>;>788: <ECB?P;B64A<9 Q?9>FDBAAOI GK95A<>B6, 
I<@<K9E><I CDB7D4@@ CD< CB87BFB6>9 > ?9>J<S@ < ?45BD4FBDAO@ ;4ASF<S@. 

Р45>B4 6 :><4=89: EB6@9EFA4S D45BF4 EFG89AFB6 6 7DGCC9 CD< 
6OCB?A9A<< ?45BD4FBDAOI D45BF, 6OCB?A9A<< 7DGCCB6OI 8B@4LA<I ;484A<= 
($4;89? 1. "5M<9 CBASF<S < @9FB8<>< A4GKAOI <EE?98B64A<=; $4;89? 2. 

#B<E> A4GKAB= <AHBD@4J<<). 

 

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



&9>GM4S 4FF9EF4J<S EFG89AFB6 CDB<;6B8<FES 6 8<E>D9FAO9 6D9@9AAO9 
<AF9D64?O ?9>FBDB@ < CD9CB8464F9?9@(S@<), 698GM<@< ?45BD4FBDAO9 D45BFO 
CB 8<EJ<C?<A9 6 E?98GRM<I HBD@4I: 6OCB?A9A<9 < ;4M<F4 <A8<6<8G4?PAOI 
D45BF; BFK9FO B E4@BEFBSF9?PAB= D45BF9. 

#DB@9:GFBKAO= >BAFDB?P CB D9;G?PF4F4@ BE6B9A<S 8<EJ<C?<AO 
CDBIB8<F 6 HBD@9 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 

4) BEAB6A4S ?<F9D4FGD4:  
1. !B6<>B6 �. .  9FB8B?B7<S A4GKAB7B <EE?98B64A<S : GK95AB9 CBEB5<9 / 
!B6<>B6 �. ., !B6<>B6 �.�.. 4  BE>64 : �<5DB>B@, 2010. 4 280 c. 4 ISBN 

978-5-397-00849-5. 4 &9>EF : Q?9>FDBAAO= // *<HDB6B= B5D4;B64F9?PAO= 
D9EGDE IPR SMART : [E4=F]. 4 URL: https://www.iprbookshop.ru/8500.html 

(84F4 B5D4M9A<S: 14.05.2025). 4 $9:<@ 8BEFGC4: 8?S 46FBD<;<D. 
CB?P;B64F9?9=. 
2.  9FB8B?B7<S A4GKAOI <EE?98B64A<= : GK95AB9 CBEB5<9 / �.-. 
�5D4@9A>B6 [< 8D.].. 4 !B6BE<5<DE> : !B6BE<5<DE><= 7BEG84DEF69AAO= 
4DI<F9>FGDAB-EFDB<F9?PAO= GA<69DE<F9F (%<5EFD<A), -�% �%�, 2015. 4 317 

c. 4 ISBN 978-5-7795-0722-6. 4 &9>EF : Q?9>FDBAAO= // *<HDB6B= 
B5D4;B64F9?PAO= D9EGDE IPR SMART : [E4=F]. 4 URL: 

https://www.iprbookshop.ru/68787.html (84F4 B5D4M9A<S: 14.05.2025). 4 

$9:<@ 8BEFGC4: 8?S 46FBD<;<D. CB?P;B64F9?9=. 
3. �9AF54964, �. �.  9FB8B?B7<S A4GKAOI <EE?98B64A<= : GK95A<> / �. �. 
�9AF54964. 4 �?@4FO : !GD-#D<AF, 2014. 4 209 c. 4 ISBN 978-601-241-535-

3. 4 &9>EF : Q?9>FDBAAO= // *<HDB6B= B5D4;B64F9?PAO= D9EGDE IPR SMART : 
[E4=F]. 4 URL: https://www.iprbookshop.ru/69140.html (84F4 B5D4M9A<S: 
04.03.2025). 4 $9:<@ 8BEFGC4: 8?S 46FBD<;<D. #B?P;B64F9?9=. 
4. �BI4AB6E><= �. #. (<?BEBH<S < @9FB8B?B7<S A4G><: 'K95. CBEB5<9 8?S 
6G;B6. 3  ., 2001. 
5. !4=@GL<A �. �., !4=@GL<A �. �.  9FB8O A4GKAOI <EE?98B64A<=. 
 4F9D<4?O 8?S <;GK9A<S. 'H4, �"& '&�%. 2000. 
6. "EAB6O A4GKAOI <EE?98B64A<= / #B8 D98. �. �. �DGFB64, �. �. #BCB64. 
3  ., 1989. 
7. %@<F �., �BK>B6 �., �9=C? $. "D74A<K9E><= E<AF9;. !4G>4 < <E>GEEF6B. 
3  .:  <D., 2001. 573 c. 
8. �4E?B #. �B7<>4 BD74A<K9E>B7B E<AF9;4. 3  .:  <D., 1998; &.1, 2. 
9.  4A89?PLF4@ &.�. %FD4F97<S < F4>F<>4 BD74A<K9E>B7B E<AF9;4. 3 �: 
�;8. �9A<A7D. GA-F4., 1989. 

5) 8BCB?A<F9?PA4S ?<F9D4FGD4:  
1. �G;<A (. �. #B87BFB6>4 < A4C<E4A<9 8<EE9DF4J<<. 3  ., 1998. 



2. &<FJ9 �., �=I9D &. #D9C4D4F<6A4S BD74A<K9E>4S I<@<S. 3 .:  <D, 
1999. 

3.  4FP9 �., #4A<>B #., �9=?P-$9=A4?P �. �;@9A9A<9 < 66989A<9 HGA>J<= 6 
BD74A<K9E>B@ E<AF9;9.3  .:  <D, 1980. 

6) �AF9DA9F-D9EGDEO:  
1. www.chem.msu.ru. 

2. www.elementy.ru. 

3. 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 ?9>J<=, ?9>J<BAA4S 4G8<FBD<S. 
#D4>F<K9E><9 ;4ASF<S: ?45BD4FBD<S 464 (@G?PF<@98<=A4S 

?45BD4FBD<S), BEA4M9AA4S 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 
�4698GRM<= 

>4H98DB= 

(Ф4<8;8O, 
8=8F84;O, 
?>8?8AP) 

�<D9>FBD / 
89>4A 

(Ф4<8;8O, 
8=8F84;O, 
?>8?8AP) 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

 


