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B59EC9K<649F QHH9>F<6AB9 8BEF<:9A<9 B5D4;B64F9?PAOI D9;G?PF4FB6 
B5GK4RM<@<ES CB CDB7D4@@4@ 9EF9EF69AAB-A4GKAB= A4CD46?9AABEF<, 
CD98BEF46?S9F 6B;@B:ABEFP G7?G5?9AAB7B <;GK9A<S CD98@9F4, 6 FB@ K<E?9 8?S 
HBD@<DB64A<S <;B5D9F4F9?PE>B7B, >D94F<6AB7B, >D<F<K9E>B7B @OL?9A<S, 
D4;6<F<S HGA>J<BA4?PAB= 7D4@BFABEF< G B5GK4RM<IES, 6 FB@ K<E?9 
9EF9EF69AAB-A4GKAB=. *<HDB64S ?45BD4FBD<S CB;6B?<F CB?ABEFPR <;@9A<FP 
@9FB8<>G < EB89D:4A<9 Q>EC9D<@9AF4?PAB= 89SF9?PABEF<. ,<DB><= EC9>FD 
84FK<>B6 CB;6B?<F B5GK4RM<@ES CB;A4>B@<FPES E C4D4@9FD4@< I<@<K9E>B7B 
Q>EC9D<@9AF4 A9 FB?P>B A4 >4K9EF69AAB@, AB < A4 >B?<K9EF69AAB@ GDB6A9. #D< 
QFB@ J<HDB64S ?45BD4FBD<S CB;6B?S9F 69EF< 8?<F9?PAO= Q>EC9D<@9AF 84:9 6 
BFEGFEF6<9 Q>EC9D<@9AF4FBD4. 

%BFDG8A<K9EF6B GK<F9?S < GK9A<>4 S6?S9FES C9DEC9>F<6AB= F4>F<>B= 
B5GK9A<S. #BQFB@G CD< BD74A<;4J<< E<EF9@O D45BFO E B84D9AAO@< 89FP@< 
E?98G9F <ECB?P;B64FP E?98GRM<9 B5D4;B64F9?PAO9 F9IAB?B7<<: 

- F9IAB?B7<S CDB5?9@AB7B B5GK9A<S (CDB5?9@AO= I4D4>F9D <;?B:9A<S 
@4F9D<4?4, HBD@<DB64A<9 <EE?98B64F9?PE>B= >G?PFGDO GK9A<>4);  

- F9IAB?B7<S ?<KABEFAB-89SF9?PABEFAB7B CB8IB84;  
- F9IAB?B7<S D4;6<F<S >D<F<K9E>B7B @OL?9A<S (HBD@<DB64A<9 G@9A<= 

D45BF4FP E A4GKAO@ F9>EFB@, BC<D4FPES A4 :<;A9AAO= BCOF, 6<;G4?<;<DB64FP 
GK95AO= @4F9D<4?, 4A4?<;<DB64FP CDB5?9@O EB6D9@9AABEF<); 



- F9IAB?B7<S >B??9>F<6AB7B ECBEB54 B5GK9A<S - F9IAB?B7<S B5GK9A<S 6 
EBFDG8A<K9EF69 (D4;6<F<9 >B@@GA<>4F<6AOI A46O>B6 B5GK4RM<IES, G@9A<= 
484CF<DB64FPES 6 D4;AOI 7DGCC4I ;4 >BDBF><= CDB@9:GFB> 6D9@9A<, D45BF4FP 6 
E<EF9@9 «6;4<@B>BAEG?PF4J<=»); 

- case-F9IAB?B7<S (G@9A<9 CD<@9ASFP CB?GK9AAO9 ;A4A<S 6 A9EF4A84DFAOI 
E<FG4J<SI, CD4>F<K9E>4S A4CD46?9AABEFP); 

E <ECB?P;B64A<9@ @9FB84 CDB9>FB6 (D4;6<F<9 F6BDK9E>B7B CBF9AJ<4?4 
GK9A<>4, 4>J9AF A4 ?<KABEFAB-;A4K<@GR <AHBD@4J<R < 8<HH9D9AJ<4J<R 
8B@4LA<I ;484A<=) < F9BD<< D9L9A<S <;B5D9F4F9?PE><I ;484K 3 &$�� 
C9847B7<>4 (HBD@<DB64A<9 E4@BEFBSF9?PAB7B < A9EF4A84DFAB7B EF<?S 
@OL?9A<S, G@9A<= D45BF4FP E BF>DOFO@< ;484A<S@<, A9 <@9RM<@< K9F>B7B 
D9L9A<S).  

� 10-11-I >?4EE4I 64:AB BD74A<;B64FP E4@BEFBSF9?PAGR D45BFG 
B5GK4RM<IES E GK9FB@ <I ECBEB5ABEF9=, BFE?9:<64FP GEC9I< < CDB5?9@O. 
$9L<FP QF< 6BCDBEO CB@B7GF E?98GRM<9 B5D4;B64F9?PAO9 F9IAB?B7<<:  

- F9IAB?B7<S G>DGCA9A<S 8<84>F<K9E><I 98<A<J (B5B5M9A<9 @4F9D<4?4 A4 
5B?99 6OEB>B@ GDB6A9, E<AF9; < 4A4?<;);  

- F9IAB?B7<S ?<KABEFAB-89SF9?PABEFAB7B CB8IB84; F9IAB?B7<S BD74A<;4J<< 
E4@BEFBSF9?PAB= D45BFO (CBEFDB9A<9 <A8<6<8G4?PAOI ?<A<= B5GK9A<S, GK9F 
<A8<6<8G4?PAOI CBFD95ABEF9= L>B?PA<>4);  

- 54??PAB-D9=F<A7B64S F9IAB?B7<S 6 BJ9A<64A<< 8BEF<:9A<= (CBDFHB?<B 
>4> <AEFDG@9AF E4@BBJ9A>< < >BDD9>F<DB6>< <A8<6<8G4?PAOI ?<A<= 
B5GK9A<S);  

- <EE?98B64F9?PE><9 F9IAB?B7<<, 4 F4>:9 @9FB8 CDB9>FB6 (HBD@<DB64A<9 
<EE?98B64F9?PE>B= >G?PFGDO GK9A<>4, D94?<;4J<S 89SF9?PABEFAB7B CB8IB84 6 
B5GK9A<< E GK9FB@ <AF9D9EB6 < ECBEB5ABEF9= L>B?PA<>B6). 

$45BF4 E B84D9AAO@< B5GK4RM<@<ES CB CD98@9FG «)<@<S» @B:9F 5OFP 
BD74A<;B64A4 EB7?4EAB E?98GRM<@ A4CD46?9A<S@:  

− CB87BFB6>4 < GK4EF<9 6 CD98@9FAOI B?<@C<484I (6 BKAB= </<?< 
8<EF4AJ<BAAB= HBD@9);  

− CB87BFB6>4 < GK4EF<9 6 CDB9>FAB-<EE?98B64F9?PE>B= 89SF9?PABEF< CB 
I<@<< (CD98@9F4@ 9EF9EF69AAB-A4GKAB7B J<>?4);  

− GK4EF<9 6 D45BF9 EC9J<4?PAOI B5GK4RM<I CDB7D4@@ CB CD98@9FG 
(?9FA<I L>B?, ?9>FBD<96 < F.8.); 

 − GK4EF<9 6 «CDBH9EE<BA4?PAOI CDB54I» < EBJ<4?PAOI CD4>F<>4I, 
E6S;4AAOI E I<@<9=.  

�:97B8AB 6 $BEE<< GF69D:849FES #9D9K9AP B?<@C<48 < >BA>GDEB6 
L>B?PA<>B6 E CD<E6B9A<9@ EF4FGE4 @9DBCD<SF<R. � ;46<E<@BEF< BF GDB6AS 
B?<@C<48O (>BA>GDE4) 6OCGE>A<>G CD98BEF46?SRFES ?P7BFO CD< CBEFGC?9A<< 6 
6G;O $BEE<=E>B= (989D4J<<. $9>B@9A8G9@ B5S;4F9?PAB <;GK4FP EB89D:4A<9 
84AAB7B 8B>G@9AF4. "?<@C<48O < >BA>GDEO CB A4CD46?9A<R «)<@<S»: 



"?<@C<484 L>B?PA<>B6 «�B@BABEB6» https://olymp.msu.ru/  

(��"' �#" « BE>B6E><= �BEG84DEF69AAO= 'A<69DE<F9F <@.  .�. 
�B@BABEB64», (BA8 <AHD4EFDG>FGDAOI < B5D4;B64F9?PAOI CDB7D4@@ < 8D. 
(https://olymp.msu.ru/pluginfile.php/123764/mod_page/cont); 

�E9DBEE<=E>4S B?<@C<484 L>B?PA<>B6 «!4ABF9IAB?B7<< 3 CDBDO6 6 
5G8GM99» (��"' �#" « BE>B6E><= �BEG84DEF69AAO= 'A<69DE<F9F <@.  .�. 
�B@BABEB64» (https://www.nanometer.ru/,   

https://www.nanometer.ru/2013/12/10/13866830422052.html) 

�E9E<5<DE>4S BF>DOF4S B?<@C<484 L>B?PA<>B6 (https://sesc.nsu.ru/vsesib/, 

https://sesc.nsu.ru/vsesib/chem.html) 

 AB7BCD98@9FA4S B?<@C<484 «.AO9 F4?4AFO» (https://olymp.psu.ru/) 

 9:D97<BA4?PA4S B?<@C<484 L>B?PA<>B6 «�G8GM<9 <EE?98B64F9?< 3 
5G8GM99 A4G><» (https://www.unn.ru/bibn/) 

 9:D97<BA4?PA4S I<@<K9E>4S B?<@C<484 L>B?PA<>B6 <@. �>489@<>4 #.�. 
%4D><EB64 (https://www.muctr.ru/entrant/olimp/.) 

(��"' �#" «$BEE<=E><= I<@<>B-F9IAB?B7<K9E><= GA<69DE<F9F <@9A< 
�.�.  9A89?9964» (https://www.muctr.ru/entrant/2019/olimp/answer_final.pdf.) 

"?<@C<484 L>B?PA<>B6 %4A>F-#9F9D5GD7E>B7B 7BEG84DEF69AAB7B 
GA<69DE<F9F4 (https://olympiada.spbu.ru/) < 8D. 

"��' �#" ��$" CD98?4749F GK<F9?S@ I<@<< EB69DL9AEF6B64FP 
CDBH9EE<BA4?PAO9 >B@C9F9AJ<<, BE6B<6 8BCB?A<F9?PAO9 CDBH9EE<BA4?PAO9 
CDB7D4@@O CB6OL9A<S >64?<H<>4J<< ««"D74A<;4J<S CDB9>FAB= < GK95AB-
<EE?98B64F9?PE>B= 89SF9?PABEF< B5GK4RM<IES» (72 K.), «#B87BFB6>4 
B5GK4RM<IES > B?<@C<489 CB I<@<<» (36 K.), 4 F4>:9 B5GK9A<9 6 @9:>GDEB6B= 
C9D<B8 A4 A4GKAB-CD4>F<K9E><I E9@<A4D4I, CD4>F<>B-BD<9AF<DB64AAOI 
695<A4D4I, >BFBDO9 5G8GF CB?9;AO 8?S C9847B74 E CB;<J<< CB6OL9A<S 97B 
CD98@9FAB= < @9FB8<K9E>B= >B@C9F9AJ<=.  

$9>B@9A8G9@4S ?<F9D4FGD4:  
1. �484K< �E9DBEE<=E>B= B?<@C<48O L>B?PA<>B6 CB I<@<</ #B8 B5M9= 
D984>J<9= 4>489@<>4 $�!, CDBH9EEBD4 �.�.�GA<A4 / ". �DI4A79?PE>4S, �. 
&R?P>B6, �. �<DB6 < 8D. - ->;4@9A  BE>64, 2003.  
2. �484K< Q>EC9D<@9AF4?PAB7B FGD4 �E9DBEE<=E>B= B?<@C<48O L>B?PA<>B6 
CB I<@<<. �.�. &9D9A<A < 8D./ CB8 B5M9= D984>J<9= 4>489@<>4 $�!, 
CDBH9EEBD4 �.�. �GA<A4. -  BE>64; �>4F9D<A5GD7: �;84F9?PEF6B """ 
'A<69DE4?PA4S &<CB7D4H<S «�?PH4 #D<AF», 2019. - 340 E. 
3. �GA<A �., &R?P>B6 �., �DI4A79?PE>4S ". )<@<S. �E9DBEE<=E><9 
B?<@C<48O. �OCGE> 1, 2. (#SFP >B?9J) / #B8 D98. 4>48. �GA<A4 �. �. - 

#DBE69M9A<9  BE>64, 2012.  
4.  9FB8<K9E><9 D9>B@9A84J<< CB CDB6989A<R L>B?PAB7B < 
@GA<J<C4?PAB7B QF4CB6 �E9DBEE<=E>B= B?<@C<48O L>B?PA<>B6 CB I<@<< 6 

http://olymp.msu.ru/
http://www.nanometer.ru/
http://www.nanometer.ru/2013/12/10/13866830422052.html
http://sesc.nsu.ru/vsesib/
http://sesc.nsu.ru/vsesib/chem.html
http://olymp.psu.ru/
http://www.unn.ru/bibn/
http://www.muctr.ru/entrant/olimp/
http://www.muctr.ru/entrant/2019/olimp/answer_final.pdf
http://olympiada.spbu.ru/


2018/2019 GK95AB@ 7B8G. �DI4A79?PE>4S ".�., �@9?PSAB6 �.�., �B?:9A>B �.�., 
&R?P>B6 �.�., �GA<A �.�. -  BE>64, 2018, 32 E. 
5. "?<@C<48O < >BA>GDEAO9 Q>;4@9AO CB I<@<< 6  �'/ !.�. �G;P@9A>B < 
8D. CB8 D98. !.�. �G;P@9A>B. 3  .: �45BD4FBD<S ;A4A<=, 2019. - 667 E. 
6. %6<F4AP>B �.�., �<E<A �.�., +GD4AB6 %.%. %F4A84DFAO9 4?7BD<F@O 
D9L9A<S A9EF4A84DFAOI I<@<K9E><I ;484K: 'K95AB9 CBEB5<9 8?S CB87BFB6>< > 
B?<@C<484@ L>B?PA<>B6 CB I<@<<.  ., )<@<K9E><= H4>G?PF9F  �' <@.  . �. 
�B@BABEB64;  ., �OEL<= I<@<K9E><= >B??98: $�!;  ., �;84F9?PEF6B H<;<>B-

@4F9@4F<K9E>B= ?<F9D4FGDO ((�� �&��&). 2012. 
(https://www.chem.msu.su/rus/school/svitanko-2012/fulltext.pdf)  

 

6.  5:><5=40F88 ?> >@30=870F88 >1CG5=8S A ?><>IPR 48AB0=F8>==OE 
>1@07>20B5;P=OE B5E=>;>389 8 Q;5:B@>==>3> >1CG5=8S ?> ?@54<5BC 
«%8<8S» 

� E?GK49 6B;A<>AB69A<S QC<89@<= (+%), 6 C9D<B8 E4@B<;B?SJ<<, >B784 
GK4EFA<>4@ B5D4;B64F9?PAB7B CDBJ9EE4 A9F 6B;@B:ABEF< CBE9M4FP L>B?G, 
D9>B@9A8G9FES CD9CB8464A<9 I<@<< E CD<6?9K9A<9@ Q?9>FDBAAOI B5GK4RM<I 
ED98EF6 < 8<EF4AJ<BAAOI B5D4;B64F9?PAOI F9IAB?B7<=.   

"5D4;B64F9?PA4S BD74A<;4J<S, BEGM9EF6?SRM4S B5D4;B64F9?PAGR 
89SF9?PABEFP CB B5D4;B64F9?PAO@ CDB7D4@@4@ A4K4?PAB7B B5M97B, BEAB6AB7B 
B5M97B, ED98A97B B5M97B B5D4;B64A<S, ED98A97B CDBH9EE<BA4?PAB7B 
B5D4;B64A<S < (<?<) CB 8BCB?A<F9?PAO@ B5M9B5D4;B64F9?PAO@ CDB7D4@@4@ E 
CD<@9A9A<9@ 8<EF4AJ<BAAOI B5D4;B64F9?PAOI F9IAB?B7<=: 
- A4;A4K49F BF69FEF69AAB7B ;4 >BAEG?PF<DB64A<9 C9847B7<K9E><I D45BFA<>B6 < 
B5GK4RM<IES CB <ECB?P;B64A<R Q?9>FDBAAB7B B5GK9A<S < 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<=; 
- 6ABE<F EBBF69FEF6GRM<9 >BDD9>F<DB6>< 6 D45BK<9 CDB7D4@@O < (<?<) 
GK95AO9 C?4AO 6 K4EF< HBD@ B5GK9A<S (?9>J<S, BA?4=A >BAEG?PF4J<S), 
F9IA<K9E><I ED98EF6 B5GK9A<S < F.C.; 
- BD74A<;G9F D45BFG E GK9FB@ FD95B64A<= 7<7<9A<K9E><I ABD@4F<6B6 < 
FD95B64A<= > B59EC9K9A<R 59;BC4EABEF< < 59;6D98ABEF< 8?S K9?B69>4 H4>FBDB6 
ED98O B5<F4A<S: 
- D4;D454FO649F < GF69D:849F ?B>4?PAO= 4>F (CD<>4;, CB?B:9A<9) B5 
BD74A<;4J<< 8<EF4AJ<BAAB7B B5GK9A<S, 6 >BFBDB@ BCD989?S9F, 6 FB@ K<E?9 
CBDS8B> B>4;4A<S GK95AB-@9FB8<K9E>B= CB@BM< B5GK4RM<@ES 
(<A8<6<8G4?PAOI >BAEG?PF4J<=) < CDB6989A<S F9>GM97B >BAFDB?S < <FB7B6B7B 
>BAFDB?S CB GK95AO@ 8<EJ<C?<A4@; 
- HBD@<DG9F D4EC<E4A<9 ;4ASF<= 6 EBBF69FEF6<< E GK95AO@ C?4AB@ CB >4:8B= 
8<EJ<C?<A9, CD98GE@4FD<64S 8<HH9D9AJ<4J<R CB >?4EE4@ < E GK9FB@ 

https://docs.cntd.ru/document/573500115#6560IO
https://docs.cntd.ru/document/573500115#6560IO
https://docs.cntd.ru/document/573500115#6560IO


I4D4>F9D<EF<> <ECB?P;G9@B= F9IA<>< < CDB8B?:<F9?PABEF< 6D9@9A< 
<ECB?P;B64A<S Q?9>FDBAAOI ED98EF6 B5GK9A<S;  
- <AHBD@<DG9F B5GK4RM<IES < <I DB8<F9?9= B D94?<;4J<< B5D4;B64F9?PAOI 
CDB7D4@@ <?< <I K4EF9= E CD<@9A9A<9@ 8<EF4AJ<BAAOI B5D4;B64F9?PAOI 
F9IAB?B7<=, 6 FB@ K<E?9 ;A4>B@<F E D4EC<E4A<9@ ;4ASF<=, 7D4H<>B@ CDB6989A<S 
F9>GM97B >BAFDB?S < <FB7B6B7B >BAFDB?S CB GK95AO@ 8<EJ<C?<A4@, 
>BAEG?PF4J<= <ECB?P;GS E6B= BH<J<4?PAO= E4=F; 
- B59EC9K<649F 6989A<9 GK9F4 D9;G?PF4FB6 B5D4;B64F9?PAB7B CDBJ9EE4 E 
CD<@9A9A<9@ 8<EF4AJ<BAAOI B5D4;B64F9?PAOI F9IAB?B7<=; 
- 6 E?GK49 A9B5IB8<@BEF< 6ABE<F <;@9A9A<S 6 >4?9A84DAO= 7D4H<> GK95AB7B 
CDBJ9EE4 6 K4EF< BCD989?9A<S EDB>B6 CDBIB:89A<S GK95AB= < 
CDB<;6B8EF69AAB= CD4>F<> 59; GM9D54 CB B5M9@G B5N9@G K4EB6, GEF4AB6?9AAOI 
GK95AO@ C?4AB@ B5D4;B64F9?PAB= BD74A<;4J<<, GF69D:84S <;@9A9A<S, 
?B>4?PAO@ 4>FB@. 

"5D4;B64F9?PA4S BD74A<;4J<S E4@BEFBSF9?PAB BCD989?S9F A45BD 
Q?9>FDBAAOI D9EGDEB6 < CD<?B:9A<=, >BFBDO9 8BCGE>4RFES 6 B5D4;B64F9?PAB@ 
CDBJ9EE9, 4 F4>:9 >BDD9>F<DG9F D4EC<E4A<9 ;4ASF<= E GK9FB@ D9EGDEB6, 
A9B5IB8<@OI 8?S D94?<;4J<< CDB7D4@@ E CD<@9A9A<9@ Q?9>FDBAAB7B B5GK9A<S 
< 8<EF4AJ<BAAOI B5D4;B64F9?PAOI F9IAB?B7<=. 

� E?GK49 6D9@9AAB7B C9D96B84 6E9I B5GK4RM<IES A4 B5GK9A<9 E 
CD<@9A9A<9@ Q?9>FDBAAOI GK95AOI <;84A<= CB 8<EJ<C?<A4@ (@B8G?S@) 
B5D4;B64F9?PAO@ BD74A<;4J<S@ D9>B@9A8G9FES B59EC9K<FP 6B;@B:ABEFP 
8BEFGC4 > D9EGDE4@ Q?9>FDBAAB-5<5?<BF9KAB= E<EF9@O (Q?9>FDBAAB= 
5<5?<BF9>9) 8?S >4:8B7B B5GK4RM97BES, 6 FB@ K<E?9 <ECB?P;GS Q?9>FDBAAO9 
F9IA<K9E><9 ED98EF64 BD74A<;4J<<. #D< A9B5IB8<@BEF< 8BCGE>49FES <AF97D4J<S 
HBD@ BKAB7B < Q?9>FDBAAB7B B5GK9A<S E <ECB?P;B64A<9@ 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<=. � EBBF69FEF6<< E 6B;@B:ABEFS@< B5D4;B64F9?PA4S 
BD74A<;4J<S BD74A<;B6O649F CDB6989A<9 GK95AOI ;4ASF<=, >BAEG?PF4J<=, 
695<A4DB6 A4 E6B9@ �AF9DA9F-D9EGDE9 (CBDF4?9 <?< <AB= C?4FHBD@9). 

#9847B7<K9E><@ D45BFA<>4@ B5M9B5D4;B64F9?PAB= BD74A<;4J<< 

D9>B@9A8G9FES: 
- C?4A<DB64FP E6BR C9847B7<K9E>GR 89SF9?PABEFP E GK9FB@ E<EF9@O 
8<EF4AJ<BAAB7B B5GK9A<S, EB;8464FP CDBEF9=L<9, AG:AO9 8?S B5GK4RM<IES, 
D9EGDEO < ;484A<S; 
- BD74A<;B6O64FP 7DGCCB6GR D45BFG B5GK4RM<IES E <ECB?P;B64A<9@ B5?4KAOI 
F9IAB?B7<=; 
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