


 



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

 

1. *9?< < ;484K< GK95AB= 8<EJ<C?<AO 

*9?P 87CG5=8O 48AF8?;8=K – D>@<8@>20=85 >A=>2 DC=40<5=B0;L=KE 
7=0=89 2 >1;0AB8 >1I59 8 =5>@30=8G5A:>9 E8<88, @0728B85 C ABC45=B>2 
F5;>AB=>3> 5AB5AB25==>=0CG=>3> <8@>2>77@5=8O, 0 B0:65 ;>38G5A:>3> 
E8<8G5A:>3> <KH;5=8O; ?@54AB02;5=89 > AB@>5=88, AB@C:BC@5 8 A2>9AB20E 
E8<8G5A:8E A>548=5=89; D>@<8@>20=85 G5B:>3> <0B5@80;8AB8G5A:>3> 
?>=8<0=8O E8<8G5A:8E ?@>F5AA>2 4;O ?>A;54CNI53> 87CG5=8O 
?@>D5AA8>=0;L=> >@85=B8@>20==KE 48AF8?;8=, A?>A>1=>AB8 >ACI5AB2;OBL 
?5403>38G5A:CN 45OB5;L=>ABL =0 >A=>25 A?5F80;L=KE =0CG=KE 7=0=89. 

�484K<: 2K@01>B:0 C ABC45=B>2 C<5=8O ?@8<5=OBL ?>;CG5==K5 7=0=8O 
: @5H5=8N 7040G 2>7=8:0NI8E 2 E>45 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

?>43>B>2:0 ABC45=B>2 : 2>A?@8OB8N CG51=>3> <0B5@80;0 A?5F80;L=KE 
:C@A>2; D>@<8@>20=85 7=0=8O >A=>2=KE 70:>=>2 8 B5>@89 E8<88, 87CG5=85 
A2545=89 > AB@>5=88 25I5AB2, A2O78 <564C AB@>5=85< 25I5AB2 8 8E 
A2>9AB20<8, > ?5@8>48G5A:>< 87<5=5=88 A2>9AB2 M;5<5=B>2 8 8E A>548=5=89, 

87CG5=85 A?>A>1>2 ?>;CG5=8O 8 A2>9AB2 >A=>2=KE =5>@30=8G5A:8E 8 
>@30=8G5A:8E A>548=5=89, @0728B85 C<5=89 2 @5H5=88 E8<8G5A:8E 7040G 8 
=02K:>2 ?@>2545=8O E8<8G5A:>3> M:A?5@8<5=B0. 

 

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

'G51=0O 48AF8?;8=0 «)8<8O (>1I0O 8 =5>@30=8G5A:0O E8<8O)» 
>B=>A8BAO : 107>2>9 G0AB8 1;>:0 48AF8?;8= �1.�.10. 

!5>1E>48<K<8 CA;>28O<8 4;O >A2>5=8O 48AF8?;8=K O2;ONBAO: 7=0=8O 
>A=>2=KE @0745;>2 E8<88 A@54=59 H:>;K (>1I0O, =5>@30=8G5A:0O, 
>@30=8G5A:0O E8<8O), C<5=8O A0<>AB>OB5;L=> 87CG0BL 8 ?>=8<0BL 
A?5F80;L=CN (>B@0A;52CN) CG51=CN ;8B5@0BC@C, A2O70==CN A ?@>1;5<0<8 
B5>@5B8G5A:>9 E8<88, 0=0;878@>20BL E8<8G5A:85 ?@>1;5<K, 8A?>;L7>20BL 
@07;8G=K5 <5B>4K 4;O @5H5=8O ?@>D5AA8>=0;L=KE 7040G; =02K:8 
>@30=870F88 A0<>AB>OB5;L=>9 @01>BK, A0<>>1@07>20=8O, 
A0<>A>25@H5=AB2>20=8O, @0728B8O 5AB5AB25==>=0CG=>3> <KH;5=8O. 

%>45@60=85 48AF8?;8=K O2;O5BAO ;>38G5A:8< ?@>4>;65=85< 
A>45@60=8O 48AF8?;8= H:>;L=>3> :C@A0 E8<88 8 D878:8 8 A;C68B >A=>2>9 
4;O >A2>5=8O 48AF8?;8= « 0B5@80;>2545=85», «�8385=0 >4564K», 
« 5B@>;>38O, AB0=40@B870F8O 8 A5@B8D8:0F8O H259=KE ?@>872>4AB2». 

 

3. &D95B64A<S > D9;G?PF4F4@ BE6B9A<S EB89D:4A<S 8<EJ<C?<AO 

%BC45=BK, 7025@H82H85 87CG5=85 48AF8?;8=K «)8<8O (>1I0O 8 
=5>@30=8G5A:0O E8<8O)», 4>;6=K  
7=0BL: 
– >A=>2=K5 ?>=OB8O, B5>@88 8 70:>=K E8<88; 
– 7028A8<>ABL E8<8G5A:8E A2>9AB2 M;5<5=B>2 >B M;5:B@>==>3> AB@>5=8O 8E 
0B><>2; 
– 70:>=><5@=>AB8 ?@>B5:0=8O E8<8G5A:8E ?@>F5AA>2; 



– D878:>-E8<8G5A:85 E0@0:B5@8AB8:8 @0AB2>@>2 8 B5>@8N M;5:B@>;8B8G5A:>9 
48AA>F80F88; 
– B5>@5B8G5A:85 >A=>2K >:8A;8B5;L=>-2>AAB0=>28B5;L=KE @50:F89 8 
M;5:B@>E8<8G5A:8E ?@>F5AA>2; 
– 35=5B8G5A:CN A2O7L <564C >A=>2=K<8 :;0AA0<8 =5>@30=8G5A:8E 
A>548=5=89; 

– A2>9AB20 >A=>2=KE M;5<5=B>2 3;02=KE 8 ?>1>G=KE ?>43@C?? 
?5@8>48G5A:>9 A8AB5<K 8 8E 206=59H8E =5>@30=8G5A:8E A>548=5=89; @>;L 2 
H259=>9 ?@><KH;5==>AB8; 
– :;0AA8D8:0F8N >@30=8G5A:8E 25I5AB2, 8E A>AB02, AB@>5=85, E8<8G5A:85 
A2>9AB20, ;01>@0B>@=K5 8 ?@><KH;5==K5 A?>A>1K ?>;CG5=8O, @>;L 2 
H259=>9 ?@><KH;5==>AB8; 
– >A=>2=K5 ?@8ё<K 8 <5B>4K @01>BK 2 E8<8G5A:>9 ;01>@0B>@88, B5E=8:C 
157>?0A=>AB8 ?@8 2K?>;=5=88 E8<8G5A:>3> M:A?5@8<5=B0; 
C<5BL: 
– ?@8<5=OBL >A=>2=K5 ?>=OB8O, B5>@88 8 70:>=K E8<88 4;O >1JOA=5=8O 
D878:>-E8<8G5A:8E A2>9AB2 ?@>ABKE 25I5AB2 8 8E A>548=5=89 8 CA;>289 
?@>B5:0=8O E8<8G5A:8E ?@>F5AA>2; 
– ?@>872>48BL @0AG5BK M=5@35B8G5A:8E MDD5:B>2 E8<8G5A:8E @50:F89 8 
>?@545;OBL 2;8O=85 @07;8G=KE D0:B>@>2 =0 A:>@>ABL @50:F89 8 E8<8G5A:>5 
@02=>25A85; 
– E0@0:B5@87>20BL @02=>25A=K5 ?@>F5AAK 2 @0AB2>@0E M;5:B@>;8B>2; 
– E0@0:B5@87>20BL E>4 8 =0?@02;5=85 >:8A;8B5;L=>-2>AAB0=>28B5;L=KE 
@50:F89, 8E 7=0G5=85 2 E8<8G5A:8E ?@>F5AA0E; 
– ?@>2>48BL A@02=8B5;L=K9 0=0;87 D878:>-E8<8G5A:8E A2>9AB2 <5B0;;>2, 
=5<5B0;;>2 8 8E A>548=5=89, >@30=8G5A:8E 25I5AB2 2 7028A8<>AB8 >B 8E 
A>AB020 8 AB@>5=8O; 
– A>AB02;OBL 8 =07K20BL D>@<C;K 87><5@>2 >@30=8G5A:8E A>548=5=89; 
– ?@8<5=OBL ?>;CG5==K5 7=0=8O ?@8 @5H5=88 :>=:@5B=KE ?@>D5AA8>=0;L=> 
>@85=B8@>20==KE 7040=89; 
2;045BL =02K:0<8: 
– ?>8A:0 8 >B1>@0 87 @07;8G=KE 8AB>G=8:>2 =0CG=>9 8 <5B>48G5A:>9 
8=D>@<0F88 ?> @0745;0< >1I59 8 =5>@30=8G5A:>9 E8<88; 
– A>AB02;5=8O C@02=5=89 E8<8G5A:8E @50:F89 8 @5H5=8O 7040G ?> 
E8<8G5A:8< D>@<C;0< 8 C@02=5=8O<; 
– ?@>2545=8O E8<8G5A:>3> M:A?5@8<5=B0 A CG5B>< B@51>20=89 B5E=8:8 
157>?0A=>AB8. 

#5@5G8A;5==K5 @57C;LB0BK >1CG5=8O O2;ONBAO >A=>2>9 4;O 
D>@<8@>20=8O @O40 :><?5B5=F89. 

"1I5?@>D5AA8>=0;L=KE: 
"#�-8 – A?>A>1=>ABLN >ACI5AB2;OBL ?5403>38G5A:CN 45OB5;L=>ABL =0 
>A=>25 A?5F80;L=KE =0CG=KE 7=0=89. 

 

 

 



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 / ;4K. 98. 

"KA4S HBD@4 �4BKA4S HBD@4 
"5M4S GK95A4S A47DG;>4  72 / 2 72 / 2 

"5S;4F9?PA4S 4G8<FBDA4S GK95A4S 
A47DG;>4 (6E97B K4EB6)  
6 FB@ K<E?9: 

28 8 

�5:F88 12 2 

%5<8=0@A:85 70=OB8O - - 

#@0:B8G5A:85 70=OB8O  - - 

�01>@0B>@=K5 @01>BK 16 6 

�>=B@>;L=K5 @01>BK  - - 

�%$ - - 

�C@A>20O @01>B0 / :C@A>2>9 ?@>5:B - - 

�@C385 D>@<K >@30=870F88 CG51=>3> 
?@>F5AA0  

- - 

%4@BEFBSF9?PA4S D45BF4 EFG89AF4 (6E97B 
K4EB6) 

40 60 

(>@<0 0BB5AB0F88 70G5B 
(1 A5<5AB@) 

70G5B 
(1 B@8<5AB@) 

 

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

$4;89? 1. "5M4S < A9BD74A<K9E>4S I<@<S. 
&9@4 1. "EAB6AO9 CBASF<S < ;4>BAO I<@<<. %FDB9A<9 4FB@4. 

#9D<B8<K9E><= ;4>BA < C9D<B8<K9E>4S E<EF9@4 I<@<K9E><I Q?9@9AFB6 
�. �.  9A89?9964. )<@<K9E>4S E6S;P. 

#@54<5B 8 7040G8 E8<88. �5I5AB2>, A2>9AB20 25I5AB2. (878G5A:85 8 
E8<8G5A:85 O2;5=8O. )8<8G5A:85 ?@52@0I5=8O. $>;L E8<88 2 >1;0AB8 
B5E=>;>388 8 :>=AB@C8@>20=8O H259=KE 8745;89. 

"A=>2=K5 ?>;>65=8O 0B><=>-<>;5:C;O@=>3> CG5=8O. �B><K. 
 >;5:C;K. )8<8G5A:85 M;5<5=BK. "B=>A8B5;L=0O 0B><=0O <0AA0. 
"B=>A8B5;L=0O <>;5:C;O@=0O <0AA0.  >;L.  >;O@=0O <0AA0. �0:>= 
A>E@0=5=8O <0AAK 25I5AB20. '@02=5=8O E8<8G5A:8E @50:F89. �0:>= 
M:2820;5=B>2. �0:>= ?>AB>O=AB20 A>AB020 25I5AB20. �07>2K5 70:>=K. �0:>= 

�2>304@>.  >;O@=K9 >1J5< 3070. "B=>A8B5;L=0O ?;>B=>ABL 307>2. $0AG5B 
>B=>A8B5;L=>9 <>;5:C;O@=>9 <0AAK 25I5AB20. )8<8G5A:85 D>@<C;K. 
 0AA>20O 4>;O 25I5AB20. $0AG5BK ?> E8<8G5A:8< D>@<C;0<. $0AG5BK ?> 
E8<8G5A:8< C@02=5=8O<. 

Э;5:B@>==>5 AB@>5=85 0B><>2. �20=B>2>-<5E0=8G5A:0O <>45;L 0B><0. 
�20=B>2K5 G8A;0. �B><=0O >@18B0;L. &8?K 0B><=KE >@18B0;59. #@8=F8? 
#0C;8. #@028;> )C=40. #>A;54>20B5;L=>ABL 70?>;=5=8O M;5:B@>=0<8 
0B><=KE >@18B0;59. %B@>5=85 >@18B0;59 <=>3>M;5:B@>==KE 0B><>2. 
Э;5:B@>==K5 AB@C:BC@K 0B><>2 8 ?5@8>48G5A:0O A8AB5<0 M;5<5=B>2; s-, @, d- 
8 f-M;5<5=BK.  



#5@8>48G5A:89 70:>= �. �.  5=45;5520 8 ?5@8>48G5A:0O A8AB5<0 
M;5<5=B>2. Э=5@38O 8>=870F88. %@>4AB2> : M;5:B@>=C. Э;5:B@>=. 
�028A8<>ABL E8<8G5A:8E A2>9AB2 M;5<5=B>2 >B M;5:B@>==>3> AB@>5=8O 8E 
0B><>2. �=0G5=85 ?5@8>48G5A:>3> 70:>=0 �.�.  5=45;5520. 

"A=>2=K5 B8?K E8<8G5A:>9 A2O78 8 8E 8=B5@?@5B0F8O <5B>4>< 
20;5=B=KE A2O759. �>20;5=B=0O A2O7L, 55 E0@0:B5@8AB8:8. !0?@02;5==>ABL 
:>20;5=B=>9 A2O78. �81@84870F8O 0B><=KE >@18B0;59. &8?K 381@84870F88 8 
?@>AB@0=AB25==0O :>=D83C@0F8O <>;5:C;. #>;O@=>ABL :>20;5=B=>9 A2O78. 
#>;O@=0O 8 =5?>;O@=0O A2O78. #>;O@=>ABL <>;5:C;. �>==0O A2O7L. 
�0;5=B=>ABL 8 AB5?5=L >:8A;5=8O.  

"A=>2=K5 284K 2708<>459AB28O <>;5:C;. %8;K <56<>;5:C;O@=>3> 
2708<>459AB28O. �>4>@>4=0O A2O7L. �3@530B=K5 A>AB>O=8O 25I5AB20. &25@4K5 
25I5AB20. �@8AB0;;8G5A:85 @5H5B:8 (0B><=K5, <>;5:C;O@=K5, 8>==K5, 
<5B0;;8G5A:85). �028A8<>ABL A2>9AB2 25I5AB2 >B B8?0 A2O78 <564C 
G0AB8F0<8 2 :@8AB0;;0E. 

&9@4 2. �4>BAB@9DABEF< CDBF9>4A<S I<@<K9E><I 
D94>J<=."><E?<F9?PAB-6BEEF4AB6<F9?PAO9 < Q?9>FDBI<@<K9E><9 
CDBJ9EEO.$4EF6BDO. &9BD<S Q?9>FDB?<F<K9E>B= 8<EEBJ<4J<<. �<8DB?<; 
EB?9=. 

�;0AA8D8:0F8O E8<8G5A:8E @50:F89 ?> ?@87=0:C: 87<5=5=8O 
:>;8G5AB20 =0G0;L=KE 8 :>=5G=KE 25I5AB2; 2K45;5=85 8;8 ?>3;>I5=85 
B5?;0; 87<5=5=8O AB5?5=8 >:8A;5=8O.  

Э=5@35B8:0 E8<8G5A:8E ?@>F5AA>2. Э:7>- 8 M=4>B5@<8G5A:85 @50:F88. 
&5?;>2>9 MDD5:B @50:F88. &5@<>E8<8G5A:85 C@02=5=8O. $0AG5BK ?> 
B5@<>E8<8G5A:8< C@02=5=8O<.  

)8<8G5A:0O :8=5B8:0 8 @02=>25A85. %:>@>ABL E8<8G5A:8E @50:F89. 
�028A8<>ABL A:>@>AB8 @50:F88 >B ?@8@>4K 25I5AB20 8 :>=F5=B@0F88. �0:>= 
459AB2CNI8E <0AA. �;8O=85 B5<?5@0BC@K =0 A:>@>ABL @50:F88. �0B0;87. 
"1@0B8<K5 8 =5>1@0B8<K5 @50:F88. )8<8G5A:>5 @02=>25A85. �>=AB0=B0 
@02=>25A8O. �;8O=85 2=5H=8E D0:B>@>2 =0 E8<8G5A:>5 @02=>25A85. #@8=F8? 
�5 Ш0B5;L5. 

":8A;8B5;L=>-2>AAB0=>28B5;L=K5 ?@>F5AAK. %B5?5=L >:8A;5=8O. 
#@>F5AAK >:8A;5=8O 8 2>AAB0=>2;5=8O. ":8A;8B5;8 8 2>AAB0=>28B5;8. 
":8A;8B5;L=>-2>AAB0=>28B5;L=K5 @50:F88.  5B>4 M;5:B@>==>3> 10;0=A0. 
!0?@02;5=85 >:8A;8B5;L=>-2>AAB0=>28B5;L=KE @50:F89.  

Э;5:B@>E8<8G5A:85 ?@>F5AAK. #>=OB85 > M;5:B@>4=KE ?>B5=F80;0E. 
%B0=40@B=K5 M;5:B@>4=K5 ?>B5=F80;K. Э;5:B@>E8<8G5A:89 @O4 AB0=40@B=KE 
M;5:B@>4=KE ?>B5=F80;>2. �028A8<>ABL 25;8G8=K M;5:B@>4=KE ?>B5=F80;>2 
>B :>=F5=B@0F88 8>=>2 2 @0AB2>@5. �0;L20=8G5A:85 M;5<5=BK. Э;5:B@>;87. 
�=>4=>5 >:8A;5=85 8 :0B>4=>5 2>AAB0=>2;5=85. #>A;54>20B5;L=>ABL 
M;5:B@>4=KE ?@>F5AA>2. 

"1I0O E0@0:B5@8AB8:0 @0AB2>@>2. #@54AB02;5=85 > @0AB2>@0E. 
$0AB2>@8B5;L, @0AB2>@5==>5 25I5AB2>. $0AB2>@8<>ABL. �028A8<>ABL 
@0AB2>@8<>AB8 25I5AB2 >B @07;8G=KE D0:B>@>2. %?>A>1K :>;8G5AB25==>3> 



2K@065=8O A>AB020 @0AB2>@>2.  0AA>20O 4>;O @0AB2>@5==>3> 25I5AB20; 
<>;O@=0O :>=F5=B@0F8O, <0AA>20O :>=F5=B@0F8O @0AB2>@5==>3> 25I5AB20.  

$0AB2>@K M;5:B@>;8B>2. &5>@8O M;5:B@>;8B8G5A:>9 48AA>F80F88. 
%8;L=K5 8 A;01K5 M;5:B@>;8BK. %B5?5=L M;5:B@>;8B8G5A:>9 48AA>F80F88. 
�>=AB0=B0 M;5:B@>;8B8G5A:>9 48AA>F80F88. Э;5:B@>;8B8G5A:0O 48AA>F80F8O 
:8A;>B, >A=>20=89, 0<D>B5@=KE 384@>:A84>2, A>;59. %BC?5=G0B0O 
48AA>F80F8O. Э;5:B@>;8B8G5A:0O 48AA>F80F8O 2>4K. �>==>5 ?@>872545=85 
2>4K. �>4>@>4=K9 ?>:070B5;L @!. �=48:0B>@K. �>==K5 ?@>F5AAK. $50:F88 
8>==>3> >1<5=0 2 @0AB2>@0E M;5:B@>;8B>2. �84@>;87 A>;59. 

&9@4 3. "EAB6AO9 >?4EEO A9BD74A<K9E><I EB98<A9A<=.  9F4??O < 
A9@9F4??O. 

�;0AA8D8:0F8O >A=>2=KE =5>@30=8G5A:8E A>548=5=89.  
":A84K: >?@545;5=85, :;0AA8D8:0F8O, =><5=:;0BC@0, AB@>5=85, 

D878G5A:85 8 E8<8G5A:85 A2>9AB20, ?>;CG5=85, ?@8<5=5=85.   
"A=>20=8O: >?@545;5=85, :;0AA8D8:0F8O, =><5=:;0BC@0, AB@>5=85, 

D878G5A:85 8 E8<8G5A:85 A2>9AB20, ?>;CG5=85, ?@8<5=5=85. 
�8A;>BK: >?@545;5=85, :;0AA8D8:0F8O, =><5=:;0BC@0, AB@>5=85, 

D878G5A:85 8 E8<8G5A:85 A2>9AB20, ?>;CG5=85, ?@8<5=5=85. 
%>;8: >?@545;5=85, :;0AA8D8:0F8O, =><5=:;0BC@0, AB@>5=85, 

D878G5A:85 8 E8<8G5A:85 A2>9AB20, ?>;CG5=85, ?@8<5=5=85. 
�0G5AB25==K5 @50:F88 =0 =5>@30=8G5A:85 25I5AB20. �5=5B8G5A:0O 

A2O7L <564C >A=>2=K<8 :;0AA0<8 =5>@30=8G5A:8E A>548=5=89, 8E 
?@8<5=5=85 2 H259=>9 ?@><KH;5==>AB8. 

"1I0O E0@0:B5@8AB8:0 <5B0;;>2. "A=>2=K5 B8?K :@8AB0;;8G5A:8E 
@5HёB>: <5B0;;>2. "1I85 D878G5A:85 8 E8<8G5A:85 A2>9AB20 <5B0;;>2. 
"1I85 A?>A>1K ?>;CG5=8O <5B0;;>2, 8E ?@8<5=5=85. 

"1I0O E0@0:B5@8AB8:0 =5<5B0;;>2. %2>9AB20 M;5<5=B>2. %2>9AB20 
?@>ABKE 25I5AB2. #>;CG5=85=5<5B0;;>2,8E ?@8<5=5=85. 

&9@4 4. "EAB6AO9 CB?B:9A<S BD74A<K9E>B= I<@<<. '7?96B8BDB8O. 
&5>@8O AB@>5=8O >@30=8G5A:8E A>548=5=89 �. . �CB;5@>20. 

Э;5:B@>==>5 AB@>5=85 C3;5@>4=KE A2O759. �;0AA8D8:0F88 >@30=8G5A:8E 
@50:F89 8 >@30=8G5A:8E A>548=5=89. (C=:F8>=0;L=K5 3@C??K. 
!><5=:;0BC@0 >@30=8G5A:8E A>548=5=89. 

#@545;L=K5 8 =5?@545;L=K5 C3;52>4>@>4K: 3><>;>38G5A:89 @O4, 
=><5=:;0BC@0, 87><5@8O, D878G5A:85 8 E8<8G5A:85 A2>9AB20, ?>;CG5=85, 
?@8<5=5=85. 

&9@4 5. �<E?BDB8EB89D:4M<9 BD74A<K9E><9 EB98<A9A<S. 
%?8@BK, 0;L45384K, :5B>=K, :0@1>=>2K5 :8A;>BK, A;>6=K5 MD8@K, 

68@K, C3;52>4K: 3><>;>38G5A:89 @O4, =><5=:;0BC@0, 87><5@8O, D878G5A:85 8 
E8<8G5A:85 A2>9AB20, ?>;CG5=85, ?@8<5=5=85. 

&9@46. �;BFEB89D:4M<9 BD74A<K9E><9 EB98<A9A<S. 
!8B@>A>548=5=8O. "1I0O D>@<C;0. %B@>5=85. �;0AA8D8:0F8O 8 

=><5=:;0BC@0. #>;CG5=85 8 A2>9AB20. 
�<8=K. %B@>5=85, 87><5@8O, :;0AA8D8:0F8O, ?>;CG5=85 8 E8<8G5A:85 

A2>9AB20. �7>BA>45@60I8535B5@>F8:;8G5A:85A>548=5=8O (?>=OB8O). 



�<8=>:8A;>BK.�;0AA8D8:0F8O8=><5=:;0BC@0. #>;CG5=85 8 

E8<8G5A:85 A2>9AB20. �5;:8. 
 

4.3. �9>J<< 
№ C/C !4;64A<9 F9@O "5N9@ K4EB6 

"KA4S 
HBD@4 

�4BKA4S 
HBD@4 

(1 A5<5AB@) (1 B@8<5AB@) 

1 

"A=>2=K5 ?>=OB8O 8 70:>=K E8<88. %B@>5=85 
0B><0. #5@8>48G5A:89 70:>= 8 ?5@8>48G5A:0O 
A8AB5<0 E8<8G5A:8E M;5<5=B>2 �. �. 
 5=45;5520. )8<8G5A:0O A2O7L. 

2 2 

2 

�0:>=><5@=>AB8 ?@>B5:0=8O E8<8G5A:8E @50:F89. 
":8A;8B5;L=>-2>AAB0=>28B5;L=K5 8 
M;5:B@>E8<8G5A:85 ?@>F5AAK. $0AB2>@K. &5>@8O 
M;5:B@>;8B8G5A:>9 48AA>F80F88. �84@>;87 A>;59. 

2 

3 
"A=>2=K5 :;0AAK =5>@30=8G5A:8E A>548=5=89. 
 5B0;;K 8 =5<5B0;;K. 

2  

4 
"A=>2=K5 ?>;>65=8O >@30=8G5A:>9 E8<88. 
'3;52>4>@>4K. 

2  

5 �8A;>@>4A>45@60I85 >@30=8G5A:85 A>548=5=8O. 2  

6 �7>BA>45@60I85 >@30=8G5A:85 A>548=5=8O. 2  

�FB7B: 12 2 

4.4. #D4>F<K9E><9 / E9@<A4DE><9 ;4ASF<S =5 ?@54CA<>B@5=K CG51=K< 
?;0=><. 

 

4.5. �45BD4FBDAO9 D45BFO 
№ C/C !4;64A<9 F9@O "5N9@ K4EB6 

"KA4S 
HBD@4 

�4BKA4S 
HBD@4 

(1 A5<5AB@) (1 B@8<5AB@) 

1 

"A=>2=K5 ?>=OB8O 8 70:>=K E8<88. %B@>5=85 
0B><0. #5@8>48G5A:89 70:>= 8 ?5@8>48G5A:0O 
A8AB5<0 E8<8G5A:8E M;5<5=B>2 �. �. 
 5=45;5520. )8<8G5A:0O A2O7L. 

2 2 

2 

�0:>=><5@=>AB8 ?@>B5:0=8O E8<8G5A:8E @50:F89. 
":8A;8B5;L=>-2>AAB0=>28B5;L=K5 8 
M;5:B@>E8<8G5A:85 ?@>F5AAK.  

2 

3 
$0AB2>@K. &5>@8O M;5:B@>;8B8G5A:>9 
48AA>F80F88. �84@>;87 A>;59. 

2 2 

4 "A=>2=K5 :;0AAK =5>@30=8G5A:8E A>548=5=89. 2  

5  5B0;;K 8 =5<5B0;;K. 2  

6 
"A=>2=K5 ?>;>65=8O >@30=8G5A:>9 E8<88. 
'3;52>4>@>4K. 

2 2 

7 �8A;>@>4A>45@60I85 >@30=8G5A:85 A>548=5=8O. 2  

8 �7>BA>45@60I85 >@30=8G5A:85 A>548=5=8O. 2  

�FB7B: 16 6 

 

 

 



4.6. %4@BEFBSF9?PA4S D45BF4 EFG89AFB6 
№ 
C/C 

!4;64A<9 D4;89?4 / F9@O �<8 E4@BEFBSF9?PAB= 
D45BFO 

"5N9@ K4EB6 

"KA4S 
HBD@4 

�4BKA4S 
HBD@4 

(1 A5<5AB@) (1 B@8<5AB@) 

1 

"A=>2=K5 ?>=OB8O 8 
70:>=K E8<88. %B@>5=85 
0B><0. #5@8>48G5A:89 
70:>= 8 ?5@8>48G5A:0O 
A8AB5<0 E8<8G5A:8E 
M;5<5=B>2 �. �. 
 5=45;5520. )8<8G5A:0O 
A2O7L 8 AB@>5=85 25I5AB20. 

@01>B0 A ;5:F8>==K< 
<0B5@80;><; 
?>43>B>2:0 : 
;01>@0B>@=><C 
70=OB8N; 
?>8A: 8 >17>@ 
;8B5@0BC@K,  
4>?>;=5=85 
B5>@5B8G5A:8E 
:>=A?5:B>2, 
?>43>B>2:0 : :>=B@>;N 
B5:CI8E 7=0=89 ?> 
48AF8?;8=5 

6 10 

2 

�0:>=><5@=>AB8 ?@>B5:0=8O 
E8<8G5A:8E @50:F89. 
":8A;8B5;L=>-
2>AAB0=>28B5;L=K5 8 
M;5:B@>E8<8G5A:85 
?@>F5AAK. $0AB2>@K. &5>@8O 
M;5:B@>;8B8G5A:>9 
48AA>F80F88. �84@>;87 
A>;59. 

@01>B0 A ;5:F8>==K< 
<0B5@80;><; 
?>43>B>2:0 : 
;01>@0B>@=>9 @01>B5, 
>D>@<;5=85 >BG5B0, 
?>43>B>2:0 : :>=B@>;N 
B5:CI8E 7=0=89 ?> 
48AF8?;8=5 

6 10 

3 

"A=>2=K5 :;0AAK 
=5>@30=8G5A:8E 
A>548=5=89.  5B0;;K 8 
=5<5B0;;K. 

@01>B0 A ;5:F8>==K< 
<0B5@80;><; 
?>43>B>2:0 : 
;01>@0B>@=>9 @01>B5, 
>D>@<;5=85 >BG5B0, 
4>?>;=5=85 
B5>@5B8G5A:8E 
:>=A?5:B>2, 
?>43>B>2:0 : :>=B@>;N 
B5:CI8E 7=0=89 ?> 
48AF8?;8=5 

7 10 

4 

"A=>2=K5 ?>;>65=8O 
>@30=8G5A:>9 E8<88. 
'3;52>4>@>4K. 

@01>B0 A ;5:F8>==K< 
<0B5@80;><; 
?>43>B>2:0 : 
;01>@0B>@=>9 @01>B5, 
>D>@<;5=85 >BG5B0, 
4>?>;=5=85 
B5>@5B8G5A:8E 
:>=A?5:B>2, 
?>43>B>2:0 : :>=B@>;N 
B5:CI8E 7=0=89 ?> 
48AF8?;8=5 

7 10 

5 
�8A;>@>4A>45@60I85 
>@30=8G5A:85 A>548=5=8O. 

@01>B0 A ;5:F8>==K< 
<0B5@80;><; 
?>43>B>2:0 : 

7 10 



;01>@0B>@=>9 @01>B5, 
>D>@<;5=85 >BG5B0, 
4>?>;=5=85 
B5>@5B8G5A:8E 
:>=A?5:B>2, 
?>43>B>2:0 : :>=B@>;N 
B5:CI8E 7=0=89 ?> 
48AF8?;8=5 

6 
�7>BA>45@60I85 
>@30=8G5A:85 A>548=5=8O. 

@01>B0 A ;5:F8>==K< 
<0B5@80;><; 
?>43>B>2:0 : 
;01>@0B>@=>9 @01>B5, 
>D>@<;5=85 >BG5B0, 
4>?>;=5=85 
B5>@5B8G5A:8E 
:>=A?5:B>2, 
?>43>B>2:0 : :>=B@>;N 
B5:CI8E 7=0=89 ?> 
48AF8?;8=5 

7 10 

�FB7B:  40 60 

 

4.7. �GDEB6O9 D45BFO. �GDEB64S D45BF4 GK95AO@ C?4AB@ A9 
CD98GE@BFD9A4. 

 

5.  9FB8<K9E>B9 B59EC9K9A<9, B5D4;B64F9?PAO9 F9IAB?B7<< 

% F5;LN D>@<8@>20=8O 8 @0728B8O ?@>D5AA8>=0;L=KE :><?5B5=F89 C 
ABC45=B>2 8A?>;L7CNBAO 8==>20F8>==K5 >1@07>20B5;L=K5 B5E=>;>388 ?@8 
@50;870F88 @07;8G=KE 284>2 0C48B>@=>9 @01>BK 2 A>G5B0=88 A 
2=50C48B>@=>9. 

#@5?>4020=85 48AF8?;8=K 2545BAO A ?@8<5=5=85< A;54CNI8E 284>2 
>1@07>20B5;L=KE B5E=>;>389. 

ИADBD@4FиBAAO9 F9EAB?B7ии: 8A?>;L7>20=85 M;5:B@>==KE CG51=8:>2 
?@8 ?>43>B>2:5 : ;5:F8O< 8 ;01>@0B>@=K< 70=OB8O<. 

Р45BF4 6 >B@4A89:A>2<5AB=0O @01>B0 ABC45=B>2 2 3@C??5 ?@8 
2K?>;=5=88 ;01>@0B>@=KE @01>B, 2K?>;=5=88 3@C??>2KE 4><0H=8E 7040=89. 

6. (BD@O >BAFDB?S BE6B9A<S GK95AB= 8<EJ<C?<AO. 
&5:CI0O 0BB5AB0F8O ABC45=B>2 ?> 48AF8?;8=5 «)8<8O (>1I0O 8 

=5>@30=8G5A:0O E8<8O» ?@>872>48BAO 2 48A:@5B=K5 2@5<5==K5 8=B5@20;K 2 
A;54CNI8E D>@<0E: >?@>A, 2K?>;=5=85 8 70I8B0 ;01>@0B>@=KE @01>B, 70G5B. 
�@8B5@88 >F5=:8 CG8BK20NB @57C;LB0BK ?>A5I05<>AB8 ;5:F89, 2K?>;=5=85 
8 70I8BC ;01>@0B>@=KE @01>B, 8B>38 2K?>;=5=8O 7040=89 A0<>AB>OB5;L=>9 
@01>BK. ЭB> ?>72>;O5B A>740BL >1J5:B82=CN :0@B8=C >A2>5=8O ABC45=B0<8 
48AF8?;8=K 8 CG8BK205BAO =0 70G5B5.  

�B>3>2K9 :>=B@>;L ?> @57C;LB0B0< >A2>5=8O 48AF8?;8=K ?@>E>48B 2 
D>@<5 CAB=>3> 70G5B0, 2:;NG05B 2 A51O >B25B =0 B5>@5B8G5A:85 2>?@>AK, 
?>4:@5?;O5<K5 ?@8<5@0<8 87 ;01>@0B>@=KE 70=OB89, 2K?>;=5=85< 
?@0:B8G5A:8E 7040=89. 



%<EF9@4 BJ9A<64A<S GK95AOI 8BEF<:9A<= EFG89AFB6 
BKAB= / ;4BKAB=HBD@O B5GK9A<S 

�84 B5:CI59 CG51=>9 @01>BK �>;8G5AB2> 10;>2 
1 A5<5AB@ (1 B@8<5AB@)  

�K?>;=5=85 8 70I8B0 ;01>@0B>@=>9 @01>BK 40 

%0<>AB>OB5;L=0O @01>B0 40 

�0G5B 20 

�FB7B ;4 E9@9EFD: 100 

 

!4>BC<F9?PA4SE<EF9@4 BJ9A<64A<S CB 100-54??PAB= L>4?9 
 

+9FOD9I54?-

?PA4S E<EF9@4 
BJ9A<64A<S 
Q>;4@9A4  

100-

54??PA4S 
L>4?4 

�G>69AA4S L>4?4, EBBF69FEF6GRM4S  
100-54??PAB= L>4?9 

%<EF9@4  
BJ9A<-

64A<S 
;4K9F4 

"B;8G=> 90–100 � – >B;8G=> – B5>@5B8G5A:>5 A>45@60=85 
:C@A0 >A2>5=> ?>;=>ABLN, 157 ?@>15;>2; 
=5>1E>48<K5 ?@0:B8G5A:85 =02K:8 @01>BK A 
>A2>5==K< <0B5@80;>< AD>@<8@>20=K; 2A5 
?@54CA<>B@5==K5 ?@>3@0<<>9 >1CG5=8O 
CG51=K5 7040=8O 2K?>;=5=K, :0G5AB2> 8E 
2K?>;=5=8O >F5=5=> G8A;>< 10;;>2, 1;87:8< 
: <0:A8<0;L=><C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

�0GB5=> 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

)>@>H> 83–89 � – >G5=L E>@>H> –B5>@5B8G5A:>5 A>45@60=85 
:C@A0 >A2>5=> ?>;=>ABLN, 157 ?@>15;>2; 
=5>1E>48<K5 ?@0:B8G5A:85 =02K:8 @01>BK A 
>A2>5==K< <0B5@80;>< 2 >A=>2=>< 
AD>@<8@>20=K; 2A5 ?@54CA<>B@5==K5 
?@>3@0<<>9 >1CG5=8O CG51=K5 7040=8O 
2K?>;=5=K, :0G5AB2> 2K?>;=5=8O 
1>;LH8=AB20 87 =8E >F5=5=> G8A;>< 10;;>2, 
1;87:8< : <0:A8<0;L=><C 

)>@>H> 75–82 % – E>@>H> – B5>@5B8G5A:>5 A>45@60=85 
:C@A0 >A2>5=> ?>;=>ABLN; =5:>B>@K5 
?@0:B8G5A:85 =02K:8 @01>BK A >A2>5==K< 
<0B5@80;>< AD>@<8@>20=K =54>AB0B>G=>;  
2A5 ?@54CA<>B@5==K5 ?@>3@0<<>9 >1CG5=8O 
CG51=K5 7040=8O 2K?>;=5=K, :0G5AB2> 
2K?>;=5=8O =8 >4=>3> 87 =8E =5 >F5=5=> 
<8=8<0;L=K< G8A;>< 10;;>2, =5:>B>@K5 
284K 7040=89 2K?>;=5=K A >H81:0<8 

'4>2;5B2>- 
@8B5;L=> 

63–74 D – C4>2;5B2>@8B5;L=> – B5>@5B8G5A:>5 
A>45@60=85 48AF8?;8=K >A2>5=> G0AB8G=>, 
=> ?@>15;K =5 =>AOB ACI5AB25==>3> 
E0@0:B5@0; =5>1E>48<K5 ?@0:B8G5A:85 
=02K:8 @01>BK A >A2>5==K< <0B5@80;>< 
2 >A=>2=>< AD>@<8@>20=K; 1>;LH8=AB2> 
?@54CA<>B@5==KE ?@>3@0<<>9 >1CG5=8O 
CG51=KE 7040=89 2K?>;=5=>, =5:>B>@K5 
87 2K?>;=5==KE 7040=89, A>45@60B >H81:8 



'4>2;5B2>-
@8B5;L=> 

50–62 E – ?>A@54AB25==> – B5>@5B8G5A:>5 
A>45@60=85 :C@A0 >A2>5=> G0AB8G=>; 
=5:>B>@K5 ?@0:B8G5A:85 =02K:8 @01>BK 
=5 AD>@<8@>20=K, <=>385 ?@54CA<>B@5==K5 
?@>3@0<<>9 >1CG5=8O CG51=K5 7040=8O 
=5 2K?>;=5=K ;81> :0G5AB2> 2K?>;=5=8O 
=5:>B>@KE 87 =8E >F5=5=> G8A;>< 10;;>2, 
1;87:8< : <8=8<0;L=><C 

 

 

 

 

 

 

 

!5C4>2;5B2>-
@8B5;L=> 

21–49 FX – =5C4>2;5B2>@8B5;L=> – B5>@5B8G5A:>5 
A>45@60=85 :C@A0 >A2>5=> G0AB8G=>; 
=5>1E>48<K5 ?@0:B8G5A:85 =02K:8 @01>BK 
=5 AD>@<8@>20=K; 1>;LH8=AB2> 
?@54CA<>B@5==KE ?@>3@0<<>9 >1CG5=8O 
CG51=KE 7040=89 =5 2K?>;=5=> ;81> 
:0G5AB2> 8E 2K?>;=5=8O >F5=5=> G8A;>< 
10;;>2, 1;87:8< : <8=8<0;L=><C; ?@8 
4>?>;=8B5;L=>9 A0<>AB>OB5;L=>9 @01>B5 =04 
<0B5@80;>< :C@A0 2>7<>6=> ?>2KH5=85 
:0G5AB20 2K?>;=5=8O CG51=KE 7040=89 

 

!5 70GB5=> 

!5C4>2;5B2>-
@8B5;L=> 

0–20 F – =5C4>2;5B2>@8B5;L=> – B5>@5B8G5A:>5 
A>45@60=85 :C@A0 =5 >A2>5=>; =5>1E>48<K5 
?@0:B8G5A:85 =02K:8 @01>BK 
=5 AD>@<8@>20=K; 2A5 2K?>;=5==K5 CG51=K5 
7040=8O A>45@60B 3@C1K5 >H81:8, 
4>?>;=8B5;L=0O A0<>AB>OB5;L=0O @01>B0 =04 
<0B5@80;>< :C@A0 =5 ?@82545B : :0:><C-;81> 
7=0G8<><C ?>2KH5=8N :0G5AB20 2K?>;=5=8O 
CG51=KE 7040=89 

 

7. 'K95AB-@9FB8<K9E>B9 < CDB7D4@@AB-<AHBD@4J<BAAB9 
B59EC9K9A<9 8<EJ<C?<AO 

4) BEAB6A4S ?<F9D4FGD4:  
1. "1I0O E8<8O : CG51. ?>A>185 4;O =5E8<. A?5F. 2C7>2 / 

!.�. �;8=:0, !. .  �;8=:0; ?>4 @54. �.�. $018=>28G0. –  �. : )8<8O. �5=8=3@. 
>B4-=85, 1988. – 702 A. 

2. '309 /.�."1I0O 8 =5>@30=8G5A:0O E8<8O : CG51. 4;O ABC4. 2KAH. 
CG51. 702545=89 / /.�. '309; –  . : �KAH.H:., 2004. – 527 A. 

3. #5@5:0;8= �.�. "@30=8G5A:0O E8<8O : CG51. ?>A>185 4;O ?54. 8=-

B>2 ?> E8<. 8 18>;. A?5F. / �.�. #5@5:0;8=; –  . : #@>A25I5=85, 1982. – 575 A. 
4. �@0=415@3 "@30=8G5A:0O E8<8O : CG51. 4;O ABC45=B>2 2KAH. CG51. 

702545=89 / �@0=415@3, –  . : �@>D0, 2004. – 352 A. 
5) 8BCB?A<F9?PA4S ?<F9D4FGD4:  
1. !8:>;052 �. �. "1I0O 8 =5>@30=8G5A:0O E8<8O : CG51.?>A. 4;O ?54. 8=-

B>2 / �.�. !8:>;052, –   : #@>A25I5=85, 1974. – 624 A. 
2. �>@>28= !. �. "1I0O E8<8O / !.�. �>@>28=. –  ., 2011. – 496 A. 
3. #@0:B8:C< ?> =5>@30=8G5A:>9 E8<88 / �.�. �018G, %.�. �0;578=, 

(.�. �;8:8=0 8 4@. –  ., 1991. – 320 c.  



4. !59;0=4 "O@ /=>28G "@30=8G5A:0O E8<8O : CG51. 4;O E8<. A?5F. 2C7>2 
/ "O@ /=>28G !59;0=4, –  . : �KAH. H:., 1990. – 750 A. 

6) �AF9DA9F-D9EGDEO:  
1. �=B5@=5B-?>@B0; DC=40<5=B0;L=>3> E8<8G5A:>3> >1@07>20=8O $>AA88. 

URL: www.chem.msu.ru. 

2. !0CG=>-?>?C;O@=K9 ?>@B0;. URL: www.elementy.ru. 
3. )8<8G5A:89 �=B5@=5B-?>@B0;. URL: www.chemport.ru. 

4. Э;5:B@>==0O 181;8>B5G=0O A8AB5<0 «'=825@A8B5BA:0O 181;8>B5:0 
>=;09=»: https://biblioclub.ru. 

 

8.  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 8<EJ<C?<AO 

�5:F8>==K5 70=OB8O: :><?;5:B M;5:B@>==KE ?@575=B0F89, 0C48B>@8O, 
>A=0I5==0O ?@575=B0F8>==>9 B5E=8:>9 (?@>5:B>@, M:@0=, =>CB1C:). 

�01>@0B>@=K5 70=OB8O: ;01>@0B>@8O 457 (>1I59 8 =5>@30=8G5A:>9 
E8<88), >A=0I5==0O 2KBO6=K< H:0D><, F5=B@8DC3>9, ACH8;L=K< H:0D><, 
25A0<8, E8<8G5A:8<8 @50:B820<8, E8<8G5A:>9 ?>AC4>9, ;01>@0B>@8O 461 
(>@30=8G5A:>9 8 18>;>38G5A:>9 E8<88), >A=0I5==0O 2KBO6=K< H:0D><, 
?;8B>9 M;5:B@8G5A:>9, <5H0;:>9 <03=8B=>9, 48AB8;;OB>@><, 25A0<8, 
E8<8G5A:8<8 @50:B820<8, E8<8G5A:>9 ?>AC4>9. 



9. �<EF 8BCB?A9A<= < <;@9A9A<= 

 

№ 

C/C 

�4F4 
6A9E9A<S 
<;@9A9A<S /  
8BCB?A9A<S  

"EAB64A<9 %B89D:4A<9 <;@9A9A<S /  

8BCB?A9A<S 
�<J4, CB8F69D:84RM<9 
<;@9A9A<9 / 8BCB?A9A<9 
�0254CNI89 

:0D54@>9 
(Ф4@и?ия, 
иAиFи4?O, 

CB8CиEP) 

�8@5:B>@ / 
45:0= 

(Ф4@и?ия, 
иAиFи4?O, 

CB8CиEP) 

      

      

      

      

 


