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6OCB?A9A<9 8B@4LA97B 
;484A<S 

6 - 

4.  #D<AJ<CO 
>?<A<K9E>B7B 
<EE?98B64A<S AB6OI 
?9>4DEF69AAOI 
ED98EF6. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 

6 - 

5.  %D98EF64, 
CD<@9AS9@O9 CD< 
A4DGL9A<SI 
89SF9?PABEF< E9D8J4. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 

6 - 

6.  %D98EF64, 
CD9<@GM9EF69AAB 
5?B><DGRM<9 <BAAO9 
>4A4?O 
>4D8<B@<BJ<FB6. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 

6 - 

7.  %D98EF64, 
CBA<:4RM<9 
CBFD95ABEFP @<B>4D84 

6OCB?A9A<9 8B@4LA97B 
;484A<S 6 - 
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6 ><E?BDB89. %D98EF64, 
CB6OL4RM<9 8BEF46>G 
><E?BDB84 > @<B>4D8G. 

8.  $4;AO9 ED98EF64, 
CD<@9AS9@O9 CD< 

?9K9A<< EF9AB>4D8<<. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 6 - 

9.  %D98EF64, 
5?B><DGRM<9 
A4FD<96O9 >4A4?O. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 6 - 

10.  %D98EF64, 6?<SRM<9 
A4 β-48D9ABD9J9CFBDO 
>4D8<B@<BJ<FB6. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 6 - 

11.  %D98EF64, 6?<SRM<9 
A4 @-IB?<ABD9J9CFBDO 
>4D8<B@<BJ<FB6. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 6 - 

12.  �?><?<DGRM<9 
ED98EF64 < 
4A4?B7<KAO9 <@ 
CD9C4D4FO. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 

6 - 

13.  �AF<@9F45B?<FO. 6OCB?A9A<9 8B@4LA97B 
;484A<S 8 - 

14.  �AF<5<BF<><. 6OCB?A9A<9 8B@4LA97B 
;484A<S 8 - 

15.  *<FB><AO. 
 BAB>?BA4?PAO9 
4AF<F9?4. �A7<5<FBDO 
F<DB;<A><A4;. 

6OCB?A9A<9 8B@4LA97B 
;484A<S 

8 - 

�B>3>: 96 - 

4.7. �C@A>2O5 @01>BO / ?@>5:BO A9 CD98GE@BFD9AO GK95AO@ C?4AB@. 

 

5.  5B>48G5A:>5 >15A?5G5=85, >1@07>20B5;P=O5 B5E=>;>388. 
#D9CB8464A<9 8<EJ<C?<AO 6989FES E CD<@9A9A<9@ E?98GRM<I 6<8B6 

B5D4;B64F9?PAOI F9IAB?B7<=: 
ИADBр@4FиBAAы9 т9EAB?B7ии: <ECB?P;B64A<9 Q?9>FDBAAOI GK95A<>B6, 

@9FB8<K9E><I D9>B@9A84J<= CD< CB87BFB6>9 > ?9>J<S@, CD4>F<K9E><@ 
;4ASF<S@. 

Р45Bт4 6 >B@4A89: EB6@9EFA4S D45BF4 @47<EFD4AFB6 6 7DGCC9 CD< 
CB87BFB6>9 > ?45BD4FBDAO@ ;4ASF<S@.  

 

6. (>@<O :>=B@>;O >A2>5=8O CG51=>9 48AF8?;8=O 

&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: C<EP@9AAO9 >BAFDB?PAO9 D45BFO; 
6OCB?A9A<9 ?45BD4FBDAOI D45BF. 

#DB@9:GFBKAO= >BAFDB?P CB D9;G?PF4F4@ BE6B9A<S 8<EJ<C?<AO 
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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. 'G51=>-<5B>48G5A:>5 8 ?@>3@0<<=>-8=D>@<0F8>==>5 >15A?5G5=85 
48AF8?;8=O 

�) BEAB6A4S ?<F9D4FGD4: 
1. "EAB6O 5<BF9IAB?B7<< (Q?9>FDBAAO= GK95A<>) �?<AB6, !. #. 
�;84F9?PE>4S H<D@4 «!4G>4», %#�, 1995.- 600 E. 
2. "EAB6O 5<BF9IAB?B7<< �7BDB64, &. �., �?GAB64, %.  ., �<6GI<A4, �. �. 
 .: �;84F9?PE><= J9AFD «�>489@<S», 2008 1+ 10 (Q?9>FDBAA4S 69DE<S)  
3. "EAB6O H4D@4J96F<K9E>B= 5<BF9IAB?B7<< (Q?9>FDBAAO= GK95A<>) 
&. #. #D<M9C, �. %. +GK4?<A, �. �. �4=>B6, �. �.  <I4?964, �. %. �9?B64 $BEFB6 
A/�.: (9A<>E; &B@E>: �;86B !&�, 2006. 
4. $G>B6B8EF6B > CD4>F<K9E><@ ;4ASF<S@ CB 5<BF9IAB?B7<</ 'K95AB9 
CBEB5<9 (Q?9>FDBAA4S 69DE<S) #B8 D984>J<9= 4>48. $� ! �. �. �O>B64, CDBH. 
�. �. �4F?<AE>B7B  . : �-"&�$_ 98<4, 2009. 3 384 E. 
5. %<AF9; ?9>4DEF69AAOI 69M9EF6 : GK95AB-@9FB8<K9E>B9 CBEB5<9 / �. �. 
)4=DGF8<AB6, �. �. �IFS@B64, �. �. �B?B6<A, �. �. �AS;96. 4 �4;4AP : �!�&', 
2014. 4 136 E. 4 ISBN 978-5-7882-1620-1. 4 &9>EF : Q?9>FDBAAO= // �4AP : 
Q?9>FDBAAB-5<5?<BF9KA4S E<EF9@4. 4 URL: https://e.lanbook.com/book/73412 

�) 8BCB?A<F9?PA4S ?<F9D4FGD4:  
1. �<BF9IAB?B7<S. #D<AJ<CO < CD<@9A9A<9 (Q?9>FDBAA4S 69DE<S) #9D. E 
4A7?. / #B8 D98. �. )<77<AE4, �. �9EF4, �:. �:B=E4.  .:  <D, 1988.  
2. �BEG84DEF69AA4S H4D@4>BC9S. �OC. 2. "5M<9 @9FB8O 4A4?<;4. 3  .: 
 98<J<A4, 11 <;8., 1990. 3 398 E.  
3.  B?9>G?SDAO9 < >?9FBKAO9 4EC9>FO 5<BF9IAB?B7<< (Q?9>FDBAA4S 69DE<S) 
#B8 D98. %. �. �A79�9KFB@B64. �.: !4G>4, 1986. 3 256 E. 
4. &9BD9F<K9E><9 BEAB6O E<AF9;4 ?9>4DEF69AAOI 69M9EF6 : @9FB8<K9E><9 
G>4;4A<S > ?45BD4FBDAO@ D45BF4@ / . 4 �4;4AP : �4;4AE><= A4J<BA4?PAO= 
<EE?98B64F9?PE><= F9IAB?B7<K9E><= GA<69DE<F9F, 2016. 4 20 c. 4 &9>EF : 
Q?9>FDBAAO= // *<HDB6B= B5D4;B64F9?PAO= D9EGDE IPR SMART : [E4=F]. 4 

URL: https://www.iprbookshop.ru/62300.html  

�) �AF9DA9F-D9EGDEO: 
1. �AF9DA9F-CBDF4? HGA84@9AF4?PAB7B I<@<K9E>B7B B5D4;B64A<S $BEE<<. 

URL: www.chem.msu.ru. 

2. !4GKAB-CBCG?SDAO= CBDF4?. URL: www.elementy.ru. 

3. )<@<K9E><= �AF9DA9F-CBDF4?. URL: www.chemport.ru. 

http://www.chemport.ru/
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8.  0B5@80;P=>-B5E=8G5A:>5 >15A?5G5=85 48AF8?;8=O 

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

�45BD4FBDAO9 D45BFO: ?45BD4FBD<S BD74A<K9E>B= < 5<BBD74A<K9E>B= 
I<@<<, BEA4M9AA4S 8BE>B=, F45?<J4@<, I<@<K9E><@< D94>F<64@<, 
?45BD4FBDAB= CBEG8B=, A9B5IB8<@O@ B5BDG8B64A<9@. 

#DBK99: D45BK99 @9EFB CD9CB8464F9?S, BEA4M9AAB9 >B@CPRF9DB@ E 
8BEFGCB@ 6 �AF9DA9F. 



11 

 

9. �8AB 4>?>;=5=89 8 87<5=5=89 

№ 
?/? 

�0B0 
2=5A5=8O 
87<5=5=8O / 
4>?>;=5=8O 

"A=>20=85 %>45@60=85 87<5=5=8O 
/ 4>?>;=5=8O 

�8F0, ?>4B25@640NM85 
87<5=5=85 / 4>?>;=5=85 

�0254CNM89 
:0D54@>9 
((�", 
?>4?8AP) 

�8@5:B>@ / 
45:0=  
((�", 
?>4?8AP) 

      

      

      

      

      

      

      

      

      

      

 


