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CDB5?9@O 8?S F9BD<< < @9FB8<>< B5GK9A<S 
CD9CB84649@B7B CD98@9F4, BEAB6AO9 FD95B64A<S > 
CD98EF46?9A<R D9;G?PF4FB6 CDB6989AAB7B 
<EE?98B64A<S 6 6<89 ��$, A4GKAB7B BFK9F4, EF4FP< 
<?< 8B>?484; 
У@5ть: CB87BFB6<FP, CDB69EF< < 
CDB4A4?<;<DB64FP 6A9GDBKAGR D45BFG CB 
CD9CB84649@B@G CD98@9FG 6 D4;?<KAOI HBD@4I, 
69EF< F6BDK9E>GR D45BFG CB E4@BB5D4;B64A<R, 
E4@BD4;6<F<R;  
В?а45ть: FD95B64A<S@< CB A4C<E4A<R < 
BHBD@?9A<R BFK9FB6 B C9847B7<K9E>B= D45BF9, 
@9FB8B?B7<9= < @9FB8<>B= CDB6989A<S A4GKAOI 
<EE?98B64A<=, F9BD9F<K9E><@< < Q@C<D<K9E><@< 
@9FB84@< CB;A4A<S, A46O>4@< E4@BEFBSF9?PAB= 
A4GKAB= < <EE?98B64F9?PE>B= D45BFO. 

 

4. %B@C:BC@0 8 A>45@60=85 ?@>2545=8O ?@0:B8:8  
#D988<C?B@A4S CD4>F<>4 54>4?46DB6 CDB6B8<FES 6 ?45BD4FBD<SI 

>4H98DO I<@<< < 5<BI<@<<, 6 ?45BD4FBD<SI >4H98DO 5<B?B7<< (��"' �" 
«��#'». �4;B= CD4>F<>< A4DS8G E GA<69DE<F9FB@ @B7GF E?G:<FP D4;AO9 F<CO 
BD74A<;4J<= B5M97B B5D4;B64A<S: L>B?O, ?<J9<, 7<@A4;<<. #D4>F<>4 
CD98A4;A4K9A4 8?S BE6B9A<S 6OCGE>A<>4@< F9BD9F<K9E><I D4;89?B6 < 
CD<B5D9F9A<S Q>EC9D<@9AF4?PAOI A46O>B6 CB F9@9 6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO.  

#DBJ98GD4 CDBIB:89A<S CD988<C?B@AB= CD4>F<>< 6>?RK49F 6 E95S 
CB87BFB6<F9?PAO= QF4C, BEAB6AB= QF4C (E5BD < 4A4?<; D9;G?PF4FB6 8?S 
6OCB?A9A<S BFK9F4 CB CD4>F<>9), ;4>?RK<F9?PAO= QF4C (BHBD@?9A<9 BFK9F4). 
� IB89 CD4>F<>< BEGM9EF6?S9FES E<EF9@4F<;4J<S F9BD9F<K9E>B7B < 
CD4>F<K9E>B7B @4F9D<4?4 CB F9@9 6OCGE>AB= >64?<H<>4J<BAAB= D45BFO. #B 
<FB74@ CD4>F<>< CD98CB?4749FES A4C<E4A<9 < BHBD@?9A<9 7?46, B5B5M4RM<I 
CD4>F<K9E><= @4F9D<4?, CB?GK9AAO= B5GK4RM<@ES 6 IB89 D45BFO CB 
6O5D4AAB= F9@9. %B89D:4A<9 CD4>F<>< 6>?RK49F 6 E95S CBEF4AB6>G J9?< < 
;484K CD4>F<><; <;GK9A<9 89SF9?PABEF< 54;O CD4>F<><; <;GK9A<9 6AGFD9AA9= 
8B>G@9AF4J<< 54;O CD4>F<><; <;GK9A<9 ?<F9D4FGDAOI, EF4F<EF<K9E><I < 
8DG7<I <EFBKA<>B6 CB F9@9 6OCGE>AB= >64?<H<>4J<BAAB= D45BFO; D4;D45BF>4 
CB8DB5AB7B C?4A4 F9BD9F<K9E>B=, CD4>F<K9E>B= <?< CDB9>FAB= K4EF9= 

6OCGE>AB= >64?<H<>4J<BAAB= D45BFO; EBEF46?9A<9 BFK9F4, BFD4:4RM97B 



EB89D:4A<9 < BEAB6AO9 D9;G?PF4FO CD4>F<><. &9@4F<>4 CD988<C?B@AB= 
CD4>F<>< D4;D454FO649FES DG>B6B8<F9?9@ CD4>F<>< BF >4H98DO, EB7?4EG9FES E 
B5GK4RM<@ES < GF69D:849FES ;4698GRM<@ >4H98DB= I<@<< < 5<BI<@<< <?< 
;4698GRM<@ >4H98DB= 5<B?B7<<. � <A8<6<8G4?PAB@ ;484A<< A4 CD4>F<>G 
GK<FO64RFES FD95B64A<S > EB89D:4A<R 6OCGE>AB= >64?<H<>4J<BAAB= 
D45BFO. &9@4F<>4 <A8<6<8G4?PAOI ;484A<= CD988<C?B@AB= CD4>F<>< F4> :9 
8B?:A4 5OFP EBBFA9E9A4 E EB89D:4A<9@ CD4>F<K9E>B= K4EF< 6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO EFG89AF4, <@9FP CD4>F<K9E>GR J9?9EBB5D4;ABEFP < 
<AAB64J<BAAGR A4CD46?9AABEFP, B5GE?46?<64FP F6BDK9E><= I4D4>F9D ;484K 
Q>EC9D<@9AF4?PAOI <EE?98B64A<=, <ECB?P;B64FP EB6D9@9AAO9 
<AHBD@4J<BAAO9 F9IAB?B7<<. $G>B6B8<F9?P CD4>F<>< D4;D454FO649F < 6O849F 
EFG89AFG <A8<6<8G4?PAGR CDB7D4@@G (;484A<9); BCD989?S9F @9EFB 
CDB6989A<S; BF69K49F ;4 EB5?R89A<9 EFG89AF4@< CD46<? F9IA<>< 
59;BC4EABEF<; CDB6B8<F >BAEG?PF4J<< < B>4;O649F <AGR CB@BMP; 
>BAFDB?<DG9F IB8 6OCB?A9A<S D45BFO; CDB69DS9F BFKёFAGR 8B>G@9AF4J<R < 
6OEF46?S9F BJ9A>G. "EAB6AO@ EB89D:4A<9@ CD988<C?B@AB= CD4>F<>< 
S6?S9FES A9CBED98EF69AAB9 GK4EF<9 EFG89AFB6 6 <EE?98B64F9?PE><I D45BF4I E 
<ECB?P;B64A<9@ 4A4?<F<K9E><I < D4EKёFAOI @9FB8B6 <EE?98B64A<S. #B 
B>BAK4A<< CD4>F<>< 6OCGE>A<> BFK<FO649FES A4 ;4E984A<< >4H98D4?PAB7B 
>B??B>6<G@4, CB <FB74@ >BFBDB7B 6OEF46?S9FES ;4K9F. 

 

5.  5B>48G5A:>5 >15A?5G5=85, >1@07>20B5;P=O5 B5E=>;>388, 
?@8<5=O5<O5 ?@8 ?@>2545=88 ?@0:B8:8 

�AEFDG>J<< CB F9IA<>9 59;BC4EABEF<, EB7?4EAB C9D9KAR D45BF, 
6OCB?AS9@OI 6 IB89 CD988<C?B@AB= CD4>F<><. 

"FKёF EBEF46?S9FES C<EP@9AAB CB B>BAK4A<< CD4>F<><. "A 8B?:9A 
EB89D:4FP E6989A<S B >BA>D9FAB 6OCB?A9AAB= EFG89AFB@ D45BF9 6 C9D<B8 
CD4>F<><, >D4F>B9 BC<E4A<9 @9EF4 CDBIB:89A<S CD4>F<>< < BD74A<;4J<< 9ё 
89SF9?PABEF<, 6BCDBEO BID4AO FDG84 < 59;BC4EABEF< :<;A989SF9?PABEF<, 

6O6B8O < CD98?B:9A<S. "FKёF EBEF46?S9FES >4:8O@ EFG89AFB@ 
<A8<6<8G4?PAB < 8B?:9A EBBF69FEF6B64FP CDB7D4@@9 CD4>F<>< < D94?PAB@G 
EBEFBSA<R <;GK49@B= 54;O CD4>F<><. "A 6OCB?AS9FES A4 ?<EF4I 5G@47< 
EF4A84DFAOI D4;@9DB6. #D< EBEF46?9A<< B5M9= BJ9A>< CD988<C?B@AB= 
CD4>F<>< GK<FO64RFES: E4@BEFBSF9?PABEFP < BD74A<;B64AABEFP EFG89AF4, 
F6BDK9E>4S 4>F<6ABEFP < 8<EJ<C?<A<DB64AABEFP, BFABL9A<9 > D45BF9, 
>4K9EF6B 6OCB?A9A<S <A8<6<8G4?PAB7B ;484A<S, 7?G5<A4 4A4?<;4 EB89D:4A<S 
CD4>F<><, CD98?B:9A<S CB 9ё EB69DL9AEF6B64A<R. 
 

6. 'G51=>-<5B>48G5A:>5 8 ?@>3@0<<=>-8=D>@<0F8>==>5 
>15A?5G5=85 ?@0:B8:8 

4) "EAB6A4S ?<F9D4FGD4  
1. "EAB6O A4GKAOI <EE?98B64A<= [&9>EF] : GK95. CBEB5<9 / [�. �. �9D4E<@B6 < 
8D.]. -  . : ("$' , 2011. - 269 E.  
2. "EAB6O A4GKAOI <EE?98B64A<= [&9>EF] : GK95. CBEB5<9 / [�. �. �9D4E<@B6 [< 
8D.]]. -  . : ("$' , 2009. - 269 E.  



5) �BCB?A<F9?PA4S ?<F9D4FGD4  
1. �BG?BCBG?BE, &.  . 'CD46?9A<9 ;A4A<S@</ C9D. E 4A7?.. / &.  . �BG?BCBG?BE 
–  .: ->E@B, 2008. – 224 E.  
2. �G;<A, (. �..  47<EF9DE>4S 8<EE9DF4J<S.  9FB8<>4 A4C<E4A<S, CD46<?4 
BHBD@?9A<S < CBDS8B> ;4M<FO. CD4>F. CBEB5<9 8?S EFG89AFB6 - @47<EFD4AFB6. 
/ (. �. �G;<A-  .: <"EP -89=, 1999.  
3. �96<A4,  .  . &9IAB?B7<< CDBH9EE<BA4?PAB7B C9847B7<K9E>B7B 
B5D4;B64A<S: GK95. CBEB5<9. /  .  . �96<A4. –  .: �>489@<S, 2001. – 272 E.  
4. #BC>B6, �. �. &9BD<S < CD4>F<>4 6OEL97B CDBH9EE<BA4?PAB7B B5D4;B64A<S. 
�. �. #BC>B6, �. �. �BD:G96. –  .: �>489@<K9E><= CDB9>F, 2004. – 432 E.  
6) �AF9DA9F-D9EGDEO  
1.�4;4 84AAOI Reaxys - http://www.reaxys.com 

2.�4;4 84AAOI Spectral Database for Organic Compounds 

http://riodb01.ibase.aist.go.jp/sdbs 

3.#B<E>B64S E<EF9@4 Google Scholar. #B<E>B64S E<EF9@4 CB A4GKAB= 
?<F9D4FGD9. �>?RK49F EF4FP< >DGCAOI A4GKAOI <;84F9?PEF6, 4DI<6O 
CD9CD<AFB6, CG5?<>4J<< A4 E4=F4I GA<69DE<F9FB6, A4GKAOI B5M9EF6 < 8DG7<I 
A4GKAOI BD74A<;4J<=. �M9F EF4FP< 6 FB@ K<E?9 < A4 DGEE>B@ S;O>9. 
http://scholar.google.ru/ 

 

7. �=D>@<0F8>==O5 B5E=>;>388 8 ?@>3@0<<=>5 >15A?5G5=85 
?@0:B8:8 

�4;4 CD4>F<>< B59EC9K9A4 A9B5IB8<@O@ >B@C?9>FB@ CDB7D4@@AB7B 
B59EC9K9A<S. $45BK99 @9EFB EFG89AF4 8?S CDBIB:89A<S CD4>F<>< B5BDG8B64AB 
4CC4D4FAO@ < CDB7D4@@AO@ B59EC9K9A<9@, A9B5IB8<@O@ 8?S QHH9>F<6AB7B 
D9L9A<S CBEF46?9AAOI C9D98 EFG89AFB@ ;484K < 6OCB?A9A<S <A8<6<8G4?PAB7B 
;484A<S. �?S ;4M<FO (CD98EF46?9A<S) D9;G?PF4FB6 E6B9= D45BFO EFG89AFO 
<ECB?P;GRF EB6D9@9AAO9 ED98EF64 CD98EF46?9A<S @4F9D<4?4 4G8<FBD<<, 4 
<@9AAB @G?PF<@98<4 CD9;9AF4J<<. 

 

8.  0B5@80;P=>-B5E=8G5A:0O 1070 ?@0:B8:8 

� EBBF69FEF6<< E FD95B64A<S@< (�"% �" >4H98D4 I<@<< < 5<BI<@<<, 

>4H98D4 5<B?B7<< <@99F EC9J<4?PAB B5BDG8B64AAO9 I<@<K9E><9 < 
5<B?B7<K9E><9 ?45BD4FBD<<. #D988<C?B@A4S CD4>F<>4 CDB6B8<FES 6 
EC9J<4?PAB B5BDG8B64AAOI ?45BD4FBD<SI E CD<@9A9A<9@ A9B5IB8<@OI 
ED98EF6 B5GK9A<S (?45BD4FBDAB7B B5BDG8B64A<S, B5D4;JB6, ABD@4F<6AOI < 
F9IA<K9E><I 8B>G@9AFB6 < F.C.).  

)<@<K9E><9 ?45BD4FBD<< G>B@C?9>FB64AO EC9J<4?PAB= GK95AB-
?45BD4FBDAB= @959?PR (6 FB@ K<E?9 EFB?4@< E I<@<K9E>< EFB=><@< 
CB>DOF<S@<), GK95AB-A4GKAO@ ?45BD4FBDAO@ B5BDG8B64A<9@, 
<;@9D<F9?PAO@< CD<5BD4@< < I<@<K9E>B= CBEG8B=, B59EC9K<64RM<@< 
6OCB?A9A<9 FD95B64A<= CDB7D4@@O CD988<C?B@AB= CD4>F<><: 

1. %C9>FDBHBFB@9FD ��%-40; 

2. !4EBE 64>GG@AO= �4@B6E>B7B; 
3.  9L4?>4 @47A<FA4S   -5; 



4. -?9>FD<K9E>4S C?<F>4 «&9D@<S»; 
5. �9EO Q?9>FDBAAO9 AD-200; 

6. �9EO &-1000; 

7. !4EBE 64>GG@AO=; 

8.  <>DBE>BC EFG89AK9E><=; 

9. )B?B8<?PA<>; 
10.  G?PF<@9FD; 
11. �B@CPRF9D E 6B;@B:ABEFPR CB8>?RK9A<S > E9F< «�AF9DA9F»; 
12.  ('; 

13. �OFS:AB= L>4H. 
�<B?B7<K9E><9 ?45BD4FBD<< G>B@C?9>FB64AO EC9J<4?PAB= GK95AB-

?45BD4FBDAB= @959?PR, GK95AB-A4GKAO@ ?45BD4FBDAO@ B5BDG8B64A<9@, 
<;@9D<F9?PAO@< CD<5BD4@< < CBEG8B=, B59EC9K<64RM<@< 6OCB?A9A<9 
FD95B64A<= CDB7D4@@O CD988<C?B@AB= CD4>F<><: 

1.  <>DBE>BC;  

2. !47?S8AO9 CBEB5<S (F45?<JO, @G?S:<, 79D54D<<); 
3. !47?S8AO9 CBEB5<S (KGK9?B :<6BFAOI, F45?<JO, @<>DBE>BCO); 
4. !47?S8AO9 CBEB5<S (@<>DBE>BCO, 79D54D<=, E>9?9FO, @B89?P J69F>4, @B89?P 
S5?B>4, @B89?P 7?4;4); 
5. «�?9>E4A8D  -08» FD9A4:9D @4A9>9A 6;DBE?B7B CBEFD4846L97B 8?S 
BFD45BF>< CD<9@B6 E9D89KAB ?97BKAB= D94A<@4J<<; 
6. &9D@BJ<>?9D-4@C?<H<>4FBD; 
7. #D<5BD 8?S 89@BAEFD4J<< 89=EF6<S 7?4;4; 
8.  <A<-J9AFD<HG74 6BDF9>E &����$  *-2800; 

9. �B@C?9>F J<HDB6OI <;@9D<F9?PAOI <AEFDG@9AFB6 CB 5<B?B7<<; 
10. $9EGDEAO= A45BD «E<EF9@4 GCD46?9A<S @4>9FB@ 5<B?B7<K9E>B= DG><»; 
11. «�?9>E9=» FD9A4:9D 8?S BFD45BF>< CD<9@B6 6BEEF4AB6?9A<S 
CDBIB8<@BEF< 8OI4F9?PAOI CGF9=. 
 



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@640Nщ85 
87<5=5=85 / 4>?>;=5=85 
�4698GRM<= 

>4H98DB= 
(Фа@и?ия, 
иAициа?O, 
CBдCисP) 

�<D9>FBD / 
89>4A 

(Фа@и?ия, 
иAициа?O, 
CBдCисP) 

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 
 

    

 


