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�$4��2, �.�. ��,)$&',!�, �.�. ��$�",", // 
'3,����"", !��%'&$1"(, ",2'-

 -"1"": [ 4.] %� 0$-'&. VI 0'�&'�"�,. ,$5+.-%&$!-. !�,.. "�7$"0�)'# -2"'...", 

%� 2(;. 80-�'-": ����

� " 45-�'-": ��� (18-19 0$( 2010 �.) / ��� (."-

�"$�) ����

� [" )&.]. - ���� !"#, 2010. - C. 128-129. 

 2. �$4��2, �.�. �"����"+' !$( 4'7�%$ ,� -/ ��,'7$;"-,*3  � -$2�2 / 

�.�. �� -",, �.�. ��!���2$, �.�. �$ "�/!�2$, �.�. ��,)$&',!�, �.�. �$4��2, 

�.�. 
$0$�$, �.�. ��)"�,�2 // 0$-'&. VII 0'�&'�"�,. ,$5+.-%&$!-. !�,.. 

«�7$"0�)'# -2"' %&')%&"(-"# " 257�2 %� %�2*8',": 9..'!-"2,� -" %&�"7-

2�) -2$ " ",,�2$1"�,,�# )'(-'�/,� -"», �. ���� !"#, (19-20 0$( 2011�.) 

[<�'!-&�,,*# &' 5& ]: -'7" * )�!�$)�2. – <�'!-&�,. -'! -�2*' )$,./ ���

(."�"$�) 
	� ��	 ����

�, - ���� !"#, 2011. – �.115-118.  

�����, ���������� 	��
���
���

� ���������
��

���!� ����%��� ��(� �� ��'�*�!� � ��

6. �. 
5 -(!�2$ ( -5)',- �&. �6�6-1%),  

�. 	. �5 ��2$ ( -5)',- �&. 
6�-449) 

��������*'%�+ ��'"*��'&,���-+ &�.��#�'%�+ "��,��'�&�&,  

�. ��������*

�72' -,�, +-� � ,�2,*0" ,')� -$-!$0"  5;' -25:;"3 !�, -&5!1"#

!�,2'!-"2,*3  58"�/,*3 $%%$&$-�2  2"4&�!"%(;"0  ��'0 (2�(:- (: ,'2*-

 �!$( 9..'!-"2,� -/ %&�1'  $  58!", !�, -&5!-"2,$(  ���,� -/ " %��,'-

,"( $%%$&$-$, -'3,����"+' !"' ��&$,"+',"( %&" " %��/7�2$,"" )�(  58!"

0$-'&"$��2  &$7�"+,*0" 3$&$!-'&" -"!$0", ,'&$2,�0'&,� -/  58!". ��(

5 -&$,',"( )$,,*3 ,')� -$-!�2 %&')���',� 0,��' -2� ,�2*3 !�, -&5!1"#

" %��'7,*3 0�)'�'#, �)' ! &'75�/-$-$0 %�  �2'&8', -2�2$,":  5;' -25:-

;'#  58"�/,�# -'3,"!" �-,� (- (: %&� -�-$ !�, -&5!1"",  ,"�',,*' %�!$-

7$-'�" 0$-'&"$��'0!� -" " 9,'&��'0!� -", 2* �!$( %&�"72�)"-'�/,� -/, 
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5�5+8',"' !$+' -2$ ��-�2*3 %&�)5!-�2, &$ 8"&',"' �4�$ -" %&"0',',"(

 58"��! " %�2*8',"' ,$)'�,� -" &$4�-* $%%$&$-$. 

�&�-�-"%�0 &$  0$-&"2$'0��� "7�4&'-',"( %� �5�"�$ !�, -&5!1"(  

0,����',-�+,�#  58"�!" !"%(;'��  ��(, 5!$7$,,$( 2 %$-',-' [1].  �$,,*#

$%%$&$- �-,� "- ( ! -'%��0$  ��40',,�05 %&�1'  5  58!" )" %'& ,*3 0$-

-'&"$��2 " ,$3�)"-  %&"0',',"' 2 3"0"+' !�#, ��&,�%'&'&$4$-*2$:;'#, 

0"!&�4"����"+' !�#,  -&�"-'�/,�# " )&5�"3 �-&$ �(3 %&�0*8�',,� -", $

-$!�' 2 9!����"+' !"3 %&�1'  $3  58!"  *%5+"3 �-3�)�2.  

� ,')� -$-!$0 %&')*)5;"3 0�)'�'# 0,����',-�+,*3  58"��! !"%(;'-

��  ��( 0��,� �-,' -" 2* �!"' 9,'&��7$-&$-* 2  2(7"  4��/8"0 &$ 3�)�0

 58"�/,��� $�',-$ "7-7$ ,')� -$-�+,�# -'%��%'&')$+" ! 2* 58"2$'0�05

 *%5+'05 0$-'&"$�5, ,$3�)(;'05 ( ,$ �',-';  -&',"' %'&.�&"&�2$,,*3 �',-

 �%�&,*0" &'8'-!$0" " "3 �")&$2�"+' !�'  �%&�-"2�',"' %&" %�)$+' -'%-

��,� "-'�( +'&'7 �-2'& -"' &'8'-�! " %'&.�&"&�2$,,*3 �',-. 

�$  0$-&"2$'0$(  58"�!$ %�72��('- 50',/8"-/ �")&$2�"+' !�'  �%&�-

-"2�',"' -'%��,� "-'�(,  ,"7"-/ -&',"' %&" )2"�',"" %'&.�&"&�2$,,*3

�',- %� -&$, %�&-'&5,  ,"7"-/ &$ 3�) -'%��,� "-'�(, " 2 1'��0 50',/8"-/

9,'&��7$-&$-* 2 0,���(&5 ,�#  58"�!' !"%(;'��  ��( 7$  +'- 50',/8',"(

%�2'&3,� -" -&',"( �',-*  2'&3,'# %�� !� -/: !$�)��� !�&�4$.  

<-� )� -"�$'- (   �')5:;"0 �4&$7�0: 

- 5 -$,�2!$  2�70��,� -/: 2&$;',"( �%�&,*3 2$�!�2 %�72��('- 7$0'-

,"-/ -&',"'  !��/�',"' %�2'&3,� -" %'&.�&"&�2$,,*3 �',- ,$ -&',"' !$+'-

,"( "3 %� 4�!�2�# %�2'&3,� -" 2$�!�2 " 50',/8"-/ %�2'&3,� -/ -&',"(, +-�

 ,"�$'- 9,'&��7$-&$-* ,$ )2"�',"' �',- 2,5-&" !�&�4�2. 

- �'&0'-"+,$( 5 -$,�2!$ %&�)��/,*3 !�7*&/!�2 2 2'&3,'# +$ -" !$�)�-

�� !�&�4$ %�72��('- %&')�-2&$-"-/ 5-'+!" -'%��,� "-'�( "7 !�&�4�2,  ,"-

7"-/ '�� &$ 3�) " 50',/8"-/ 9,'&��7$-&$-*. 

-  �7)$,"' 2'&-"!$�/,��� 7$7�&$ 0'�)5 4�!�2�# %�2'&3,� -/: 2$�!�2 "

,"�,'# %�2'&3,� -/: !�7*&/!�2 " 5 -$,�2!$ 2 ,'0 !&$'2 %'&.�&"&�2$,,*3

�',- %�72��('-  �7)$-/ $9&�7$-2�&,  ,"�$:;"# 5-'+!" -'%��,� "-'�( "7 !�-
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&�4$ 2 !"%(;"#  ��#, 0",5( �-2'& -"( %'&.�&"&�2$,,*3 �',-, " 50',/8$'-

9,'&��7$-&$-* )�(  �7)$,"( !"%(;'��  ��( -'%��,� "-'�(. 

	),$!�, " 5 )$,,�#  58"�!" �4,$&5�',* ,')� -$-!": 4��/8�# &$ 3�)

% '2)���"�$:;'�� -'%��,� "-'�( "  ��-2'- -2',,� 2* �!"' 9,'&��7$-&$-*

)�(  �7)$,"( !"%(;'��  ��( 2* 58"2$'0��� 0$-'&"$�$. 

��( 50',/8',"( &$ 3�)$  58"�/,��� $�',-$ " 9,'&��7$-&$- &$7&$4�-$,$

0,����',-�+,$(  58"�!$  !"%(;"0  ��'0 2* 58"2$'0��� 0$-'&"$�$ [2], 

!�, -&5!-"2,�# � �4',,� -/: !�-�&�# (2�('- ( -�, +-� %&" %'&'0';',""

2)��/ %'&.�&"&�2$,,�# �',-*  ��#  �2'&8$'- !��'4$-'�/,*' )2"�',"( 7$

 +B- +'&')5:;"3 ( �%�&,*3 2$�!�2 �2$�/,�# " -&'5���/,�# .�&0* 2 %�%'-

&'+,�0  '+',"" " 2��,5-�# .�&0* 2 %&�)��/,�0  '+',"". � -$!�0 &'�"0'

%&" %&�)��/,�0 )2"�',"" �',-* %&�" 3�)"- 0'3$,"+' !�' 2 -&(3"2$,"'

+$ -"1 ,$ �',-'. � %&",1"%' 2 9-�0  �5+$' ,' �4(7$-'�/,� %'&'2�)"-/ +$ -"-

1* 2 % '2)���"�',,�'  � -�(,"', %'&'3�)( �- 2"4&�!"%(;'�� ! 2"4&�!�-

�'4�:;'05 (  ��: 2* 58"2$'0��� 0$-'&"$�$.   

���,5-$( %�2'&3,� -/ �%�&,��� 2$�!$ 1 2 2")' %$&$4��* %�72��('- %&"

2 -&(3"2$,"" &$2,�0'&,� &$ %&')'�(-/ 2* 58"2$'0*# 0$-'&"$� 2)��/ '��

)�",*, +-� �4' %'+"2$'- �)",$!�25:  !�&� -/  58!" 2 '3 +$ -"1 2* 58"-

2$'0��� 0$-'&"$�$ ", 2 &'75�/-$-',   ,"�',"' &$ 3�)$  58"�/,��� $�',-$ "

50',/8',"' 9,'&��7$-&$-.

��( %&')5%&'�)',"( 5-'+'!  58"�/,��� $�',-$ !&$( �%�&,��� 2$�!$ 2*-

%��,',* 1"�",)&"+' !"0" " 7$%&$2�',* 2 7$7�& 0'�)5 9-"0" !&$(0" " %&�-

)��/,*0" !�7*&/!$0" 4.  

�&'"05;' -2� )$,,���  58"�/,��� $%%$&$-$  � -�"- 2 -�0, +-� &$ 3�)

% '2)���"�$:;'�� -'%��,� "-'�( " 9,'&��7$-&$-* )�(  �7)$,"( !"%(;'��

 ��( 2* 58"2$'0��� 0$-'&"$�$ 7$  +B- '�� !��'4$,"# " 0'3$,"+' !��� %'&'-

0'8"2$,"( ,"�$:- ( 2 2 – 3 &$7$.  

�$ &" 5,!' 1 %�!$7$,* %&�)��/,�' " %�%'&'+,�'  '+',"( �%�&,��� 2$�-

!$. 

�58"�!$ &$4�-$'-  �')5:;"0 �4&$7�0. 
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�58"�/,*# $�',- %�)$'- ( 2 !$0'&5 %�) %'&.�&"&�2$,,5: �',-5 2. 

�&"2�),*' 2$�!", ,$3�)(;"' ( 2 ,$+$�' " 2 !�,1' �',-*, %&"2�)(- ( 2�

2&$;',"' �- 9�'!-&�)2"�$-'�(  &')5!-�&�0, �4' %'+"2$( %&�)��/,�' %'&'-

0';',"' �',-*  2* 58"2$'0*0 0$-'&"$��0. �58"�/,*# $�',-, %&�3�)(

 !2�7/ �-2'& -"( 2 �',-' 2 " +$ -"1* 2* 58"2$'0��� 0$-'&"$�$ 3, ,$�&'2$'-

"3, " 7$  +B- 0$  �%'&')$+" 5)$�(:- 2�$�5. 
$! !$! �%�&,*' 2$�!" 1 "0':-

�2$�/,5: " -&'5���/,5: .�&05 " +'&')5:- ( %� )�",' �',-* 2 )&5�  )&5-

��0, -� �',-$ 2 20' -'  +$ -"1$0" 2* 58"2$'0��� 0$-'&"$�$  �2'&8$'- %&"

2&$;',"" 9-"3 �%�&,*3 2$�!�2 2'&-"!$�/,*' !��'4$,"(, %�)4&$ *2$( " %'-

&'0'8"2$( +$ -"1*, +-� 52'�"+"2$'-  !�&� -/  58!", %&')5%&'�)$'- %&"�"-

%$,"' +$ -"1 ! %�2'&3,� -" %'&.�&"&�2$,,�# �',-* 2 " !�&!��4&$7�2$,"'

+$ -"1 %&" ,$�&'2' ,$ 9-�# %�2'&3,� -". �&�0' -���, -$!$( 2"4&$1"( �',-*

 %� �4 -25'- &'�','&$1"" 'B �-2'& -"# " 52'�"+"2$'-  &�! &$4�-* 4'7 � -$-

,�2�! ,$ �+" -!5 �-2'& -"# 2 �',-' 2, $ %&�)��/,*' !�7*&/!" 4, �'&0'-"+,�

7$!&*2$:;"' !$0'&5  58"�/,��� $�',-$, %&')�-2&$;$:- 5-'+!5  58"�/,���

$�',-$.  

                                 $)         4)                         2)  

1 – �%�&,*# 2$��!  2��,5-�# 4�!�2�# %�2'&3,� -/:; 2 –%'&.�&"&�2$,,$( �',-$; 3 – 2* 58"2$'0*#

0$-'&"$�; 4 - %&�)��/,*# !�7*&B!, �'&0'-"+,� 7$!&*2$:;"# !$0'&5  58"�/,��� $�',-$, 7$)$2$'0��� %�)

�',-5 2; $) %&�)��/,�'  '+',"' �%�&,��� 2$�!$; 4) %�%'&'+,�'  '+',"' �%�&,��� 2$�!$  �2$�/,�# .�&0�#; 

2) %�%'&'+,�'  '+',"' �%�&,��� 2$�!$  -&'5���/,�# .�&0�#

�" 5,�! 1 – �3'0$ �%�&,��� 2$�!$
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�$ �%" $,,5: !�, -&5!1": 0,����',-�+,�#  58"�!"  !"%(;"0  ��'0

%��5+', %$-',- ,$ %��'7,5: 0�)'�/ A 2013121860/06 �- 27.02.2014. 

�%" �! �"-'&$-5&*

1. �$-. ,$ %.0. 123915. ��  "# !$( �')'&$1"(, 6�� F26B17/04. 6,���-

�',-�+,$(  58"�!$/ �. �. 
���2$,+"!�2, �. �. �"8�(,,"!�2, �. �. �5�/!"-

,$, �. �. 	453�2$, 
. �. 	 '-&�2$, �. �. ��2$�/, �. �. �$,�2; %$-',-��4�$-

)$-'�/ �
�	� ��	 «������&$) !"# �� 5)$& -2',,*# -'3,"+' !"# 5,"2'&-

 "-'-». - A 2012129455/06, 11.07.2012 

2. �$-. ,$ %. 0. 138096. ��  "# !$( �')'&$1"(, 6�� F26B17/04. 6,���-

�',-�+,$(  58"�!$ !"%(;'��  ��(/  �. �. 
���2$,+"!�2, �. �. �"8�(,,"!�2, 

�. �. �5�/!",$, 
. �. 	 '-&�2$, 6. �. 
5 -(!�2$, 	. �. �$-(0",; %$-',-��4-

�$)$-'�/ �
�	� ��	 «������&$) !"# �� 5)$& -2',,*# -'3,"+' !"# 5,"-

2'& "-'-». - A 2013121860/06 �- 27.02.2014. 
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������ 1,3-������*@��$&��%���� C  

�������� +�$� ������ ��� ���%���� �& ���"���

�. 6. �'��2$, 6. �. ��0$,�2$, �. �. �5&0" -&�2, 
. 6. �5-�2  

����'%�+ $���&�.��#�'%�+ ��'&�&"& ((�����)  

��������*'%��� ��'"*��'&,������ &�.��#�'%��� "��,��'�&�&�,  

www.volpi.ru 

�)$0$,-"� �)'&�$;"' 1,3-)"7$0';',,*' 0�+'2",*, %��5+$'0*' ,$

� ,�2'                1-"7�1"$,$-�$)$0$,-$,$, (2�(:- ( 0�;,*0" ",�"4"-�&$0"

sEH (.'&0',- 2�2�'+',,*# 2 0'-$4��"70 9,)��',,*3 3"0"+' !"3 0')"$-�-

&�2, !�-�&*' "�&$:- 2$�,5: &��/ 2 &'�5�(1"" !&�2(,��� )$2�',"(, $ -$!�'

)�( %�)$2�',"( 2� %$�"-'�/,*3 %&�1'  �2). 	),$!�, �," "0':- 2* �!5:

-'0%'&$-5&5 %�$2�',"( " %��3� &$ -2�&"0* 2 2�)' " 2 �"&$3. 

�72' -,�, +-� 22')',"' 0'-"�/,*3 �&5%% 2 0��'!5�5 $)$0$,-$,$  ,"-

�$'- -'0%'&$-5&5 %�$2�',"(  �')",',"#. � 9-�#  2(7",   ",-'7 0�+'2",,  �-

)'&�$;"3 2  2�'#  -&5!-5&' 3,5-)"0'-"�($)$0$,--1-"�),*# .&$�0',-, %�-

72��"-  5;' -2',,� 50',/8"-/ -'0%'&$-5&5 %�$2�',"(, 5�5+8"-/ &$ -2�&"-

0� -/, $,  �')�2$-'�/,�, " 4"�)� -5%,� -/ %��5+$'0*3 ,$ "3      � ,�2' 1,3-

)"7$0';',,*3 0�+'2", " )&5�"3 4"����"+' !" $!-"2,*3 2';' -2.  

�&�0' -���, )�( 52'�"+',"( 4"�)� -5%,� -" $)$0$,-"� �)'&�$;"3

0�+'2",, 2  -&5!-5&5 �'2�# +$ -",  �)'&�$;'# $)$0$,-"�/,5: �&5%%5,  �'-

)5'- 22�)"-/  %'# '& !"' 0� -"!" &$7�"+,�# )�",* 0'�)5 $)$0$,-"�/,�#

�&5%%�# " $-�0�0 $7�-$ 0�+'2",*. �$,,'' 2 &$4�-' [1] 4*�� %�!$7$,�, +-� 5

0�+'2",*, ,' "0':;'# 0'-"�/,��� .&$�0',-$ 0'�)5 0�+'2",,�# " $)$0$,-

-"�/,�# �&5%%$0" -'0%'&$-5&$ %�$2�',"( 2*8' ,$ 80 
0
�, +'0 5 $,$���"+,�#

 -&5!-5&* 0�+'2",* �-�"+$:;'# ( ,$�"+"'0 0'-"�/,��� .&$�0',-$. 

� !$+' -2' " 3�),��  �')",',"( )�( %��5+',"( 1'�'2��� %&�)5!-�2

" %��/7�2$� (   1-"7�1"$,$-�-3,5-)"0'-"�$)$0$,-$, %��5+',,*# %� 0'-�)"-

!' [2]. 

�7$"0�)'# -2"'0 1-"7�1"$,$-�-3,5-)"0'-"�$)$0$,-$,$   1-$0",�-3,5-

)"0'-"�$)$0$,-$,�0 "   1-($)$0$,--1-"�)45-"�-2-$0",�0 %��5+',*  N,N’-
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)"[3,5-)"0'-"�($)$0$,--1-"�)]0�+'2",$ (1) " N-[3,5-)"0'-"�($)$0$,--1-"�)]-

N’-[($)$0$,--1-"�)2-�&-45-"�-1] 0�+'2",$ (2): 

CH3

H3C N
H

N
H

O

H3C

CH3

H3C NCO

CH3

H2N CH3

H2N

H3C

CH3

H3C N
H

N
H

O CH3

CH3
(1)

(2)

�" 5,�! 1 – �",-'7 1,3-)"7$0';',,*3 0�+'2",,  �)'&�$;"3 2 $)$0$,-"�/,*3 .&$�0',-$

�'$!1"" %&�2�)"�" 2 )"0'-"�.�&0$0")', %&" 0��/,�0  ��-,�8',""

&'$�',-�2 1:1,  0'8"2$( &'$�',-* %&" -'0%'&$-5&' 0º �. �'$!1"�,,�# 0$  '

%�72��(�" 0')�',,� � -*-/ )� !�0,$-,�# -'0%'&$-5&* 2 -'+',"' 12 +$ �2, 

7$-'0 &'$!1"�,,5: 0$  5 2*�"2$�" 2 2�)5. 	4&$75:;"' ( %&�)5!-* %&')-

 -$2�('-  �4�# -2'&)*' 2';' -2$ 4'���� 12'-$, !�-�&*' %&�0*2$�" 1, HCl "

2�)�#. �*&'1 +" -"�" !���,�+,�# 3&�0$-��&$."'# ,$  "�"!$�'�'. 

�)',-"."!$1":  � -$2$ "  -&�',"( %��5+',,���  �')",',"( )�!$7*-

2$�"  %�0�;/: �6� 1�- %'!-&� !�%"" " 0$  - %'!-&�0'-&"". 

�"-'&$-5&$

1. Butov G.M., Burmistrov V.V., Saad Karim Ramez Synthesis and Properties 

of 1,3-bis-adamantyl Disubstituted Ureas and Biureas // J. Chem. Chem. Eng., A

6, 2012, p. 774-777. 

2. Vladimir Burmistrov, Christophe Morisseau, Kin Sing Stephen Lee, Diyala 

S. Shihadih, Todd R. Harris, Gennady M. Butov, Bruce D. Hammock Symmetric 

adamantyl-diureas as soluble epoxide hydrolase inhibitors // Bioorg. Med. Chem. 

Lett. 2014, 24, p. 2193-2197. 
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'��������� ��'�%���;*�&�� ���������'����$&  

��'� ���� �" � � ��� �%���� �!����' ���*���$&

���"��� ) ��������$& ���'�����"

�.�. �$4��2 – )"&'!-�& ��� (."�"$�) ����

�, �. ���� !"#

	.6. ��2�%��/1'2$ – %&�.'  �& !$.')&* �
�<, �. ���� !"#

�.
. ��+'-!�2 – $ %"&$,- !$.')&* �
�<, �. ���� !"#

�.�. �� -',!� – 0$�" -&$,- !$.')&* �
�<, �. ���� !"#

�.�. �$�",�2$ –  -5)',- !$.')&* �
�<, �. ���� !"#

����'%�+ $���&�.��#�'%�+ ��'&�&"& ��� ((�����) 6�7�� ��� �������

<�$ -�0'&,*' !�0%�7"1"" 8"&�!� " %��/75:- ( 2 &$7,*3 �-&$ �(3

%&�0*8�',,� -", 2 -�0 +" �' 2 9! -&'0$�/,*3 5 ��2"(3 )�( ��,'- " -'%��-

7$;"-*  " -'0 2�7)53�%&�2�)�2, -&54�%&�2�)�2, 0'-$���!�, -&5!1"#, 9�'!-

-&"+' !"3 !$4'�/,*3  " -'0, -&$, %�&-,*3 !�005,"!$1"# " -.%. 

�'& %'!-"2,*0 ,$%&$2�',"'0 %�2*8',"( -'&0� -�#!� -" -$!"3 0$-'-

&"$��2 (2�('- ( " %��/7�2$,"' 2  � -$2' 9�$ -�0'&,*3 !�0%�7"1"# 2 %5+"-

2$:;"3 ( (%'&�"-$, 2'&0"!5�"-$, -'&0�&$ 8"&(:;'�� ( �&$."-$) " 2* �!�-

)" %'& ,*3 ,$%��,"-'�'#, " 2 -�0 +" �' 2* �!�)" %'& ,*3 !$&4")�2 !&'0-

,"( [1]. 

� %��/7�2$,"' %'&�"-$ " 0"!&�)" %'& ,��� !$&4")$ !&'0,"( 2 9�$-

 -�0'&,*3 0$-'&"$�$3 0$�� "75+',�.  

>'�/ &$4�-* – &$7&$4�-!$  ��,'-'%��7$;"-,*3 9�$ -�0'&,*3 0$-'&"$-

��2 ,$ � ,�2' &$7�"+,*3 -"%�2 !$5+5!�2,  �)'&�$;"3 2 %5+"2$:;"' (

(%'&�"-) "  0"!&�)" %'& ,*' (0"!&�)" %'& ,��� !$&4")$ !&'0,"() ,$%��,"-

-'�".  

	4C'!-�0 "  �')�2$,"( (2�(:- ( &'7",�2*'  0' " " 25�!$,"7$-* ,$

� ,�2' 45-$)"', -"&��/,��� !$5+5!$ ��6� -30���6 15   '&,�# 25�!$,"-

75:;'# �&5%%�#,  �)'&�$;"' &$7,�' !��"+' -2� "  �')5'0*3 ,$%��,"-'�'#. 

� -$,�2�',�, +-� 22')',"' 2  � -$2 &'7",�2�#  0' " %'&�"-$ %&$!-"-

+' !" ,' 2�"('- ,$ !",'-"+' !"' %$&$0'-&* 25�!$,"7$1"", ."7"!�-

0'3$,"+' !"' %�!$7$-'�" � -$:- ( 5)�2�'-2�&"-'�/,*0", �),$!� %&�" 3�-
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)"- 52'�"+',"' -'%��- " ��,'7$;"-,*3 3$&$!-'&" -"! 9�$ -�0'&,��� 0$-'-

&"$�$. 

��( �1',!" ��,' -�#!� -" %��5+',,*3 25�!$,"7$-�2 �%&')'�(�$ /

-'0%'&$-5&$ ,$ ,'�4��&'2$'0�# %�2'&3,� -" �4&$71$ %&" )'# -2"" ,$ ,'��

�-!&*-��� %�$0'," %�$70$-&�,$ (-'0%'&$-5&$ 2000
0
�). 

�" 5,�! 1 – 
'0%'&$-5&$ ,'�4��&'2$'0�# %�2'&3,� -" �4&$71$ 2 7$2" "0� -" �- 2&'0'," ,$�&'2$

�7 )$,,*3, %&') -$2�',,*3 ,$ &" 5,!' 1, 2"),�, +-�  22')',"'0 " -

 �')5'0*3 ,$%��,"-'�'# 2&'0( %&��&'2$ )� 100 
0
� 52'�"+"2$'- (   70  '! 5

 -$,)$&-,��� �4&$71$, )� 153  " 205  '! 5 �4&$71�2  �)'&�$;"3 %� 10 0$  .+. 

0"!&�)" %'& ,��� !$&4")$ !&'0,"( " %'&�"-$,  ��-2'- -2',,�. 

�$4�-$ 2*%��,',$ 2 %&" %�))'&�!' %&�'!-$ "�$7&$4�-!$ 0�)"."!$-�-

&�2 " .5,!1"�,$�/,*3 ,$%��,"-'�'# )�( ��,'-, -'%��7$;"-,*3 %��"0'&,*3

0$-'&"$��2" 2*%��,('0��� 257�0 2 &$0!$3 �� 5)$& -2',,��� 7$)$,"( 6"-

,�4&,$5!" ��  "". 

�%" �! �"-'&$-5&*: 

1. �".$,�2 �.�., �$4��2 �.�., ��2�%��/1'2$ 	.6. " )&. / <�$ -�0'&-

,*' 0$-'&"$�*  0"!&�)" %'& ,*0" �-3�)$0" !$&4")$ !&'0,"( // �$5+5! "

&'7",$. 2013, 4,  . 18-20. 
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���' ����$� '������������� �  

� '�����������  (�� � ���

�.�. �$4��2 – )"&'!-�& ��� (."�"$�) ����

�, �. ���� !"#

�5+!�2 �. �., !. -. ,., )�1',-  !$.')&* �
�<, �. ���� !"#

�%"&")�,�2$ 6. �., !. -. ,., )�1',- !$.')&* �
�<, �. ���� !"#

�$&)",$ �. �. 0$�" -&$,- !$.')&* �
�<, �. ���� !"#

�$�5-", �. �. 0$�" -&$,- !$.')&* �
�<, �. ���� !"#

6$7$'2$ �. 	. 0$�" -&$,- !$.')&* �
�<, �. ���� !"#

����'%�+ $���&�.��#�'%�+ ��'&�&"& ��� ((�����) 6�7�� ��� �������

� ,$ -�(;'' 2&'0( 7,$+"-'�/,*# ",-'&' %&') -$2�(:- "  �')�2$,"(

2�70��,� -" %&"0',',"( 2 9�$ -�0'&,*3 !�0%�7"1"(3 (<�) 0��'!5�(&,*3

!�0%�'! �2 " !�0%�'! ,*3  �')",',"#, )�( %��5+',"( !�-�&*3 " %��/7�2$-

�" / &$ %�$2* H-!$%&��$!-$0$  ",�&')"',-$0" <� [1-3]. �!�&'#8$( %&�-

0*8�',,$( &'$�"7$1"( "  �')�2$,"#  -$�$ 2�70��,�# 2 &'75�/-$-' " !�:-

+"-'�/,�# %&� -�-* " )� -5%,� -"  ",-'7$ �$!-$0 �)'&�$;"3  �')",',"#. 

�",-'7 %&�2�)"- ( 2 �- 5- -2"" &$ -2�&"-'�'# "  -�+,*3 2�), $ -$!�' %&"

�-,� "-'�/,� ,' 2* �!"3 -'0%'&$-5&$3,  +-�, ' -' -2',,�,  �-!&*2$'- 8"&�-

!"' 2�70��,� -" )�(  �7)$,"( 9! %�5$-1"�,,�--'3,����"+' !"3 )�4$2�!

(
<��2) ! &'7",$0.  

� %��/7�2$,"' H - !$%&��$!-$0$  2 !$+' -2' )" %'& "�,,�#  &')* "

4��!"&5:;'�� $�',-$ %�72��"�� %��5+"-/,  $ 7$-'0 " %��/7�2$-/ 2 %&�0*8-

�',,� -" 4��!"&�2$,,*' %��""7�1"$,$-*.  �&'&��$-"2$ H -!$%&��$!-$0$, !$!

2';' -2$  %� �4,��� ! �4&$7�2$,":   ",�&')"',-$0" 9�$ -�0'&,*3 !�0%�-

7"1"# ,"7!�2(7!"3 &$ %�$2�2 " %��/7�2$�$ / )�( �'�$-","7$1"" ���. �,-

-'&' ', &$ %�$2 H -!$%&��$!-$0$   N-.',"�-N’-"7�%&�%"�-$-

.',"�',)"$0",�0 (IPPD). ��� %&'"05;' -2�, 7$!�:+$:;'' ( 2   %� �4,�-

 -"  5;' -2�2$-/ 2 �")!�0  � -�(,"" 2 8"&�!�0 ",-'&2$�' -'0%'&$-5& (�- -

30 )� +115
0
�), %�72��"�� � 5;' -2"-/ %&"��-�2�',"' !�0%�7"1"�,,*3 %&�-

-"2� -$&"-'�'# %&$!-"+' !" %&" ,�&0$�/,*3 5 ��2"(3, 4'7 " %��/7�2$,"(

&$ -2�&"-'�'#. �",$&,*'  %�$2* H-!$%&��$!-$0$   IPPD 0��5- (2"-/ ( )"-
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%'& "�,,�#  &')�# " )�( 0,��"3 )&5�"3 �&�$,"+' !"3 " ,'�&�$,"+' !"3  �-

')",',"#. � "-��', %&�-'!$:;"'  ���,*' ."7"!�-3"0"+' !"' %&�1'  *

 %� �4 -2�2$�"  �7)$,": %��".5,!1"�,$�/,*3 (
<��2): %&�0�-�&$ $)�'7""

! &$7�"+,*0  ",-'-"+' !"0 2���!,$0 - ����>-���-�(
� A 2494-002-

98528460-07); %&�0�-�&$ $)�'7"" &'7",* ! �$-5,"&�2$,,�05 0'-$���!�&)5 -  

���- ��& Z (
� A 2494-002-34675695-08). 

�2-�&$0" ,$ -�(;'# &$4�-* " %��/7�2$�" / � �4',,� -" %�2')',"(    

H-!$%&��$!-$0$ 2 &$ %�$2$3  �&�$,"+' !"0" !" ��-$0"  %&" %��5+',"" !�0-

%�'! ,*3  �')",',"# 2 &'75�/-$-' +'��, 4*�" %�)��-�2�',* 0$-'&"$�* )�(

%54�"!$1"#: «��"(,"'  0�)"."1"&�2$,,�# !$,".��" 2  � -$2' �" %&$!-��$

�� �� ,$  2�# -2$ 9�$ -�0'&,*3 !�0%�7"1"#» "  «���5+',"',  2�# -2$ "

%&"0',',"' )"-H-!$%&��$!-$0)" -'$&$-$ 1",!$».

�%" �! �"-'&$-5&*: 

1. �5+!�2 �.�., 
5&',!� �.�, 	�&'�/ �.6., �'2$ �.�. // �$5+5! " &'7",$. 

2002. A2  .20. 

2. �5+!�2 �.�., 
5&',!� �.�, �'2$ �.�. // �$5+5! " &'7",$. 2002. A6  .23. 

3. �5+!�2 �.�., �'2$ �.�., �$4��2 �.�., 
5&',!� �.�. // �$5+5! " &'7",$. 

2003. A2  .20. 

��������#��-����"��� ��������  

� � )#��������" !�������

�. �. ��'! $,)&", ����'&���& %�(�*�- ���� ������� �. ��������*

�. �. �&'+'-�2 '&"*��& %�(�*�- ���� ������� �. ��������*

�. �. �"4"-�2$ *�)��& %�(�*�- ���� ������� �. ��������*

�. �. �"4"-�2 *�)��& %�(�*�- ���� ������� �. ��������*

� %� �'),"' )' (-"�'-"( 2 3"0"+' !�#, ,'.-'3"0"+' !�#, -'%��9,'&-

�'-"+' !�#, 0'-$��5&�"+' !�# " )&5�"3 �-&$ �(3 %&�0*8�',,� -" ,$ %&')-

%&"(-"(3 " %��/75:- �4�&�-,�' 2�)� ,$4�',"' )�( �3�$�)',"(, !$! � ,�2-

,���, -$! " 2 %�0��$-'�/,��� �4�&5)�2$,"#. 	4�&�-,5: 2�)5, �)' 'B !��"+'-

 -2�  � -$2�('- )� 96% �- �4;'�� 2�)�%�-&'4�',"(, %� �' 'B " %��/7�2$,"(
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,'�43�)"0� �3�$�)$-/. �$! %&$2"��, �3�$�)',"' 2�)* %&�2�)(- 2 �&$)"&,(3

 " %��/7�2$,"'0 " %$&"-'�/,��� 9..'!-$, �)' )$,,*# %&�1'  (2�('- ( �)-

,"0 "7 2$�,*3 -'3,����"+' !"3 %&�1'  �2 )�( 0,��"3 %&�"72�) -2, -$! !$!

5)'�/,*' 9,'&��7$-&$-* ,$ �3�$�)',"' 2�)*  � -$2�(:- 7,$+"-'�/,5: )��:

�4;'�� 9,'&��%�-&'4�',"( [1]. 

	4�&�-,�' 2�)� ,$4�',"' (2�('- ( ,$"4��'' ,�2�#  " -'0�# %&�-

0*8�',,��� 2�)� ,$4�',"(. �$ &" 5,!' 1 %&') -$2�',$  " -'0$ �4�&�-,���

2�)� ,$4�',"(.  

��  � -$25  ��&5�',"# 9-$  " -'0$ 4��''  ���,$(, +'0 5�' )$2,� "7-

2' -,$( %&(0�-�+,$(, )�&��' 2  -&�"-'�/ -2' " 9! %�5$-$1"", ,� �4�&�-,$(

 " -'0$ %�72��('- &'7!� (2 25÷50 &$7)  ,"7"-/ %�-&'4,� -/ %&')%&"(-"( 2

 2'�'# 2�)' " 50',/8"-/ ,' 0','' +'0 2 80 &$7  4&� -'%�$ 2 2�)�" -�+,"!

[2].   

1 – �&$)"&,(; 2 – !�0%&'  �&; 3 – 1"&!5�(1"�,,*# ,$ � ; 4 – ���;  

5 – 4$!-&' "2'&; 6 – ."�/-&  

�" 5,�! 1. �" -'0$ �4�&�-,��� 2�)� ,$4�',"(   

	 ,�2,*0 " -�+,"!�0 2�)* )�( 2� %��,',"( 4'72�72&$-,*3 %�-'&/ "7

 " -'0* �4�&�-,��� 2�)� ,$4�',"( (2�('- ( %&"&�),$( 2�)$. ���"+' -2�

7$4"&$'0�# 2�)*  � -$2�('- �!��� 5% �- �4;'�� 2�)�%�-&'4�',"(. �  " -'-

0' %�0"0� � ,�2,��� �4�&5)�2$,"( – �&$)"&,", %&" 5- -25:- �+" -,*'  �-
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�&5�',"( (."�/-&), %�72��(:;"' "74'�$-/ %�%$)$,"( 0'3$,"+' !"3 2!�:-

+',"# 2 �&$)"&,:. ��-'&" 2�)* %&�" 3�)(- 7$  +B- 'B " %$&',"( – 1÷2% �-

�4;'�� 2�)�%�-&'4�',"( " 7$  +B- !$%'�/,��� 5,� $ – 0','' 0,1% �- �4;'��

2�)�%�-&'4�',"(.  

� ,$ -�(;'' 2&'0( �),�# "7 ,$"4��'' 9..'!-"2,*3 �&$)"&', (2�('- (

9�'!1"�,,$( �&$)"&,(. � �-�"+"'  �- )&5�"3 2")�2 �&$)"&', 2 9�'!1"�,,�#

�- 5- -25'- �&� "-'�/, +-� %�72��('- �3�$�)$-/ 2�)5  -'0%'&$-5&�# )� 90 

°�,  %�2*8',,�# �B -!� -/:. �$�"+"' .�& 5,�!, 2 !�-�&*3 2�)$ %�)$B- (

%�) 2* �!"0 )$2�',"'0 ()� 4 $-0.), %�72��('- %��5+"-/ 0'�!"' !$%�" 2�)*

)"$0'-&�0 )� 1 00, -'0  $0*0 52'�"+"-/ %�2'&3,� -/ !�,-$!-$ .$7 " ",-',-

 "."1"&�2$-/ %&�1'  -'%��- " 0$  ��-)$+". <�'!1"�,,*' �&$)"&," 2*-

)'&�"2$:- ,$"4��/8"' �")&$2�"+' !"' ,$�&57!" "  %� �4,* �3�$�)$-/ 2�-

)5  4��/8"0 %'&'%$)�0 -'0%'&$-5& )� 40 °�, +-� -$!�'  2(7$,�  �- 5- -2"-

'0 �&� "-'�(. 	- 5- -2"' 2',-"�(-�&$ 2 9�'!1"�,,*3 �&$)"&,(3 %�72��('-

 9!�,�0"-/ 9,'&��7$-&$-* %�  &$2,',":  2',-"�(-�&,�#. ��  &$2,',":  

4$8',,�# " 2',-"�(-�&,�# �&$)"&,(0" 9�'!1"�,,*' "0':-  &$2,"-'�/,�

0$�5:  -�"0� -/  -&�"-'�/ -2$ " 9! %�5$-$1"" [3].  

��( &$ %*�',"( 2�)* 2 9�'!1"�,,*3 �&$)"&,(3 " %��/75:- �")&$2�"-

+' !"' .�& 5,!". �$"4��/8"0 9..'!-�0 �4�$)$'- 1',-&�4'�,�- -&5#,$(

.�& 5,!$, -$! !$! �,$ %�72��('- %��5+"-/ .$!'�, %��,� -/: 7$%��,',,*#

0'�!�)" %'& ,*0" !$%�(0". 

� ,$ -�(;'' 2&'0( ! !�, -&5!1"" 1',-&�4'�,�- -&5#,�# .�& 5,!"

%&')C(2�(:-  �2&'0',,*' -&'4�2$,"( %� !$+' -25 &$ %*�',"( �")!� -",  

,$)B�,� -" &$4�-*,  ,"�',": 9,'&��7$-&$-. �$ &" 5,!' 2 %&') -$2�',$ 1',-

-&�4'�,�- -&5#,$( .�& 5,!$. �$ )$,,5: !�, -&5!1": .�& 5,!" %�)$,$ 7$-

(2!$ ,$ %��'7,5: 0�)'�/ ��. 
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1 – !�&%5 ; 2 – %�)��-�2"-'�/,$( !$0'&$; 3 – !�,"+' !�'  5�$:;'' (

�-2'& -"'; 4 – 1"�",)&"+' !�'  �%��; 5 – !��/1'2�# 5%�&; 6 – 2!�$)*8; 

7 – 1',-&$�/,�' 1"�",)&"+' !�' �-2'& -"'; 8 – %'&".'&"#,�' ,$!��,,�'

�-2'& -"'; 9 – %�)2�)(;"# 8-51'&; 10 – 5%&5�"' 9�'0',-*; 

11 – 5)'&�"2$:;"# 9�'0',-; 12 – ."! $-�&

�" 5,�! 2. >',-&�4'�,�- -&5#,$( .�& 5,!$

��& 5,!$ &$4�-$'-  �')5:;"0 �4&$7�0. 	3�$�)$'0$( 2�)$ %�) )$2�'-

,"'0 %�)$B- ( 2 %�)2�)(;"# 8-51'& 9. �$�'' %�%$)$( 2 1',-&$�/,�' 1"�",-

)&"+' !�' �-2'& -"' 7 " %'&".'&"#,*' ,$!��,,*' �-2'& -"( 8, �,$ %�%$)$'-

+'&'7 !�,"+' !�'  5�$:;'' ( �-2'& -"' 3 2 1"�",)&"+' !�'  �%�� 4. �70'-

,(( )$2�',"' 2�)* 0��,� %'&'0';$-/ 2!�$)*8 6, !�-�&*# %�)%&5�",', 5%-

&5�"0" 9�'0',-$0" 10. 
� ' -/ 0��,� "70',(-/ )$�/,� -/ )'# -2"( .$!'�$, 

%��;$)/ �&�8$'0�# %�2'&3,� -". �7��-�2�',"' %'&".'&"#,*3 ,$!��,,*3

�-2'& -"# 8 %�) 5���0 30-60° %�72��('- %��5+"-/ .$!'� &$ %*�('0�# 2�)*

%�) 5���0 4��'' 80°, +-� %�2*8$'- 9..'!-"2,� -/ &$ %*�',"( �")!� -". 

�$ -/ %'&".'&"#,*3 ,$!��,,*3 �-2'& -"# 8  0';',$ ! 1',-&$�/,�05 1"-

�",)&"+' !�05 �-2'& -": 7, 2 &'75�/-$-' +'�� �")!� -/ %��,� -/: 7$%��,(-

'- !�,"+' !�'  5�$:;'' ( �-2'& -"' 3 2 0�0',- 'B 7$!&5+"2$,"(, $ -$!�'

7$!&5+',,*# %�-�! �")!� -" ,$ %'&".'&"" !�,"+' !���  5�$:;'�� ( �--

2'& -"( 3  ��4;$'- )�%��,"-'�/,�' 2&$;',"' 7$!&5+',,�05 %�-�!5 �")!�-

 -", +-� %�2*8$'- 9..'!-"2,� -/ &$ %*�',"( �")!� -". �"! $-�& 12, 5 -$-
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,$2�"2$'0*# 2 5)'&�"2$:;"# 9�'0',- 11, %&')�-2&$;$'-  $0��-2",+"2$'-

0� -/ 1',-&�4'�,�- -&5#,�# .�& 5,!", +-� %�2*8$'- ,$)B�,� -/ 'B &$4�-

-*. 


$!"0 �4&$7�0, %&')�$�$'0$( 1',-&�4'�,�- -&5#,$( .�& 5,!$ &'�5�"-

&5'- %&�1'  &$ %*�',"( 2�)*, %�72��('- 5�5+8"-/ 9..'!-"2,� -/ �3�$�-

)',"( 2�)*, ,' 52'�"+"2$( 9,'&��7$-&$-* ,$ 'B &$ %*�',"', $ -$!�' %�2*8$-

'- ,$)B�,� -/ &$4�-* .�& 5,!" 2  �5+$' 52'�"+',"( )$2�',"( &$ %*�('0�#

2�)*.  

�"-'&$-5&$  

1. 6$&",:!, �. 
. �$ +B- %&�1'  $ 2$!550,�-" %$&"-'�/,��� �3�$�)',"(

2�)* 2 4'7,$ $)�+,�# �&$)"&,' / �. 
. 6$&",:!, �. �. �%&"-,:! // �"0"+'-

 !�' " ,'.-'�$7�2�' 0$8",� -&�',"'. – 2013. – A 3. – �. 26-27. 

2. ��,�0$&',!�, �. �. 
&$)"&," %&�0*8�',,*3 " 9,'&�'-"+' !"3 %&')-

%&"(-"# :  %&$2. %� �4"' / �. �. ��,�0$&',!�, �. �. �&'./'2 ; %�) &'). �. �. 

��,�0$&',!�. – 6.: <,'&��$-�0"7)$-, 1998. – 376  .  

3. <�'!1"�,,*' �&$)"&," [<�'!-&�,,*# &' 5& ] / 
&$)"&," �&$�0$. – 

2013. – �'�"0 )� -5%$: http://www.icvk.ru/help.html

������ � ���"���� ����������%�$& 1,3-

���������� ����*@��$&��%����

�/(+',!� �.�., �5&0" -&�2 �.�., �5-�2 
.6. 

����'%�+ $���&�.��#�'%�+ ��'&�&"& ((�����)  

��������*'%��� ��'"*��'&,������ &�.��#�'%��� "��,��'�&�&�,  

www.volpi.ru 

� ,$ -�(;'' 2&'0( ",-', "2,� &$72"2$:- ( "  �')�2$,"( 2 �4�$ -"

3"0"" $)$0$,-$,$. �'!�-�&*' %&�"72�),*' $)$0$,-$,$ 5�' " %��/75:- ( 2

!$+' -2' �'!$& -2',,*3 %&'%$&$-�2 (0")$,-$,, 4&�0$,-$,, &"0$,-$)",, 0'-

0$,-",). �"����"+' !$( $!-"2,� -/ 9-"3  �')",',"# 2*72$,$ (2,� 2*&$�',-

,�# �"%�."�/,�# %&"&�)�# !�0%$!-,��� !$&!$ ,��� 5��'2�)�&�),��� .&$�-

0',-$. 
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>'�/: )$,,�# &$4�-* (2�('- (  ",-'7 " "75+',"'  2�# -2 ,' "00'--

&"+,*3 1,3-)"$)$0$,-"� 7$0';',,*3 0�+'2",.  

6'-�) 7$!�:+$'- ( 2� 27$"0�)'# -2"' 1-"7�1"$,$-�-3,5-

)"0'-"�$)$0$,-$,$  �")&�3��&")�0-1-$0",�$)$0$,-$,$ 2 %&" 5- -2"' -&"-

9-"�$0",$:  

II

NH2
+ ClH + N

CH3

CH3
III

CH3

CH3

I

CH3 NCO

NH
IV

NH

O

CH3

CH3 + N

CH3

CH3
V

CH3

ClH

�

�" 5,�! 1 

1-"7�1"$,$-�-3,5-)"0'-"�$)$0$,-$,(I); �")&�3��&")-1-$0",�$)$0$,-$, (II); -&"9-"�$0", (III); 1-

$)$0$,-"�-3-(3,5-)"0'-"�)$)$0$,-"� 0�+'2",$ (IV);  ��(,�!" �*# -&"9-"�$0", (V). 

�'$!1": 1-"7�1"$,$-$-3,5-)"0'-"�$)$0$,-$,$  �")&�3��&")�0-1-

$0",�$)$0$,-$,$ 2 '�" 2 %&" 5- -2"' -&"9-"�$0",$ 2'�" %&" !�0,$-,�#

-'0%'&$-5&' " $-0� .'&,�0 )$2�',"", 2 �- 5- -2"' !$-$�"7$-�&$, &'$!1"(

%&�-'!$�$ 2 -'+',"' 4 +$ �2, ,$4�:)$�� / 2*%$)',"' 4'���� � $)!$. 

�� -$2 "  -&�',"' %&�)5!-$ %�)-2'&�)',* 0'-�)$0" �6�
1
�  %'!-&�-

0'-&"". 

� -$,�2�',� +-� 27$"0�)'# -2"' 1-"7�1"$,$-�-3,5-)"0'-"�$)$0$,-$,$

 �")&�3��&")�0-1-$0",�$)$0$,-$,$ 2 %&" 5- -2"' -&"9-"�$0",$ %&�-'!$'-

%� &'$!1"" ,5!�'�."�/,��� %&" �')",',"(  �4&$7�2$,"'0 1,3-

)"0'-"�$)$0$,-$,$  2*3�)�0 95%. 

�"-'&$-5&$

1. Butov G.M., Burmistrov V.V., Saad Karim Ramez Synthesis and Properties 

of 1,3-bis-adamantyl Disubstituted Ureas and Biureas // J. Chem. Chem. Eng., A

6, 2012, p. 774-777. 
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2. Vladimir Burmistrov, Christophe Morisseau, Kin Sing Stephen Lee, Diyala 

S. Shihadih, Todd R. Harris, Gennady M. Butov, Bruce D. Hammock Symmetric 

adamantyl-diureas as soluble epoxide hydrolase inhibitors // Bioorg. Med. Chem. 

Lett. 2014, 24, p. 2193-2197. 

���$� �'����$����������� ������� �������

�$4��2 �"!-�& �')�&�2"+, )"&'!-�&, )�!-. -'3,. ,$5!, %&�.'  �&, �$4$,�2$

�'&$ �$2��2,$, )�1',-, !$,). -'3,. ,$5!,  �" $&'2 �.�., 0$�" -&. 

����'%�+ $���&�.��#�'%�+ ��'&�&"& ((�����) �������, 

404121, ��������*'%�! �1�., �. ����'%�+, "�. 2���� '�, 42$

E-mail:     www.volpi.ru

�70',"-/   2�# -2$  %��"0'&,*3 !�0%�7"1"#    0��,�  7$  +'-    " -

%��/7�2$,"(  &$7,*3 ,$%��,"-'�'#.  ���'' 8"&�!� "70',(-/    2�# -2$   "3  

0��,� )�%��,"-'�/,�# 0�)"."!$1"'# ,$%��,"-'�'#. 

�$&4") !&'0,"( 4�$��)$&( &')!�05 " )$�' 5,"!$�/,�05  �+'-$,":

."7"+' !"3 " 3"0"+' !"3  2�# -2 (" !�:+"-'�/,� 2* �!$( -2'&)� -/, �$&�-

 -�#!� -/, 5 -�#+"2� -/ %&�-"2 " -"&$,"( " !�&&�7"")    5 %'3�0 " %��/75-

'- ( )�( "7��-�2�',"(  &$7,*3 !�0%�7"1"#.    	),$!�,  " %��/7�2$,"' '��   2

!$+' -2' "7,� � -�#!��� " -'&0� -�#!���  ,$%��,"-'�( )�(  %��"0'&,*3

!�0%�7"1"# 7$-&5),',�  "7-7$  %��3"3 -'3,����"+' !"3  2�# -2 &'7",�2*3

 0' '# "  ,')� -$-�+,*3 ."7"!�-0'3$,"+' !"3  %�!$7$-'�'#. 

�$&4") !&'0,"( %��3�  0$+"2$'- ( !$5+5!$0",  "0''- ,')� -$-�+,�'

27$"0�)'# -2"'  ,"0". �&" '�� 22')',"" %�2*8$:- ( 2(7!� -/  &'7",�2*3

 0' '# "  -'0%'&$-5&$.  <-� 0��'- %&"2' -" !  %�)25�!$,"7$1" &'7",�2*3

 0' '#. 

��2* "-/ $!-"2,� -/ !$&4")$ !&'0,"( 0��,� 7$  +'-  %��5+',"( ,$,�-

+$ -"1,  !�-�&*' )�%��,"-'�/,� 0�)"."1"&5:-. 	),$!�, )$�'  $0*# %&�-

 -�#  %� �4 %��5+',"( ,$,�+$ -"1 "7 !$&4")$ !&'0,"( !�,)', $1"'# %$&$

2';' -2$ 2 &$7&(�',,�# ",'&-,�# $-0� .'&' 2*7*2$'- 7,$+"-'�/,*' -&5)-

,� -" %� '�� &'$�"7$1"", ,' ��2�&(  5�' � %�$70�3"0"+' !�0  ",-'7'. 
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� )$,,�#  &$4�-'  0�)"."!$1": !$&4")$ !&'0,"( %&�2�)"�"  !�0-

%�'! ,� 7$  +'- ."7"+' !�#  " 3"0"+' !�# 0�)"."!$1"".  �"7"+' !5: 0�-

)"."!$1": %&�2�)"�" 2   %�$,'-$&,�# 0'�/,"1',  3"0"+' !5: - ,$  -$)""

 ",-'7$  $7�- �)'&�$;"3 %��"0'&�2. � &$4�-' " %��/7�2$�"    )�%��,"-'�/-

,*' 0�)"."!$-�&*   )�( ."7"+' !�# 0�)"."!$1"" !$&4")$ !&'0,"(,  2$&/"-

&�2$�" 5 ��2"(, %&"0',(�"  &$7,*' " 3�),*' !�0%�,',-* 2 3"0"+' !�# 0�-

)"."!$1"".    ��( 5%&�;',"( -'3,����"" 0�)"."!$1"" !$&4")$ !&'0,"( " -

%��/7�2$�" 0"!&�2��,�2*' -'3,����"". 

�$4�-$ 2*%��,',$ 2 %&" %�))'&�!' %&�'!-$ "�$7&$4�-!$ 0�)"."!$-�-

&�2 " .5,!1"�,$�/,*3 ,$%��,"-'�'# )�( ��,'-, -'%��7$;"-,*3 %��"0'&,*3

0$-'&"$��2" 2*%��,('0��� 257�0 2 &$0!$3 �� 5)$& -2',,��� 7$)$,"( 6"-

,�4&,$5!" ��  "". 

����%����� � &���%���������������� �� �" ��#�   

�$4��2 �"!-�& �')�&�2"+, )"&'!-�&, )�!-. -'3,. ,$5!, %&�.'  �&,  

�$4$,�2$ �'&$ �$2��2,$, )�1',-, !$,). -'3,. ,$5!,  

6�!''2 �.�.,   -5)',-,  �'�!�2$ �.�.,  -5)',-. 

����'%�+ $���&�.��#�'%�+ ��'&�&"& ((�����) �������, 

404121, ��������*'%�! �1�., �. ����'%�+, "�. 2���� '�, 42$

E-mail:     www.volpi.ru

�,-'&' ! 0�)"."!$1"" 4'��#  $�" ,'  %&�3�)"-.  �� !��/!5  9-� %&"-

2�)"- ! 5 "�',": 27$"0�)'# -2"( %��"0'&$ "  4'��#  $�", +-� ,'%� &') --

2',,�   2(7$,�     5�5+8',"'0  -'3,����"+' !"3  2�# -2 &'7",�2*3  0' '#,   

-$!  " 9! %�5$-$1"�,,*3  2�# -2  &'7",�2*3 "7)'�"#. �'& %'!-"2,*0 ,$-

%&$2�',"'0 0�)"."!$1"" 4'��#  $�" (2�('- ( 3"0"+' !$( %&"2"2!$ %��"-

0'&�2 ,$ '' %�2'&3,� -". �"0"+' !5: %&"2"2!5 %&�2�)(- &$7,*0"  %� �4$-

0", " %��/75( " 0�,�0'&* " ��"��0'&*.  

� )$,,�# &$4�-' %&�2�)"�" 3"0"+' !5: 0�)"."!$1": 4'��#  $�"   ,$

 -$)"" %��"!�,)', $1"", " %��/75( &$7,*' " 3�),*' 0�,�0'&*. ��( %�2*-

8',"( 9..'!-"2,� -" %��"!�,)', $1""  " %��/7�2$�"   %&')2$&"-'�/,5:
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."7"+' !5:  $!-"2$1":, 2 -�0 +" �' " 0"!&�2��,�2�' "7�5+',"'. <..'!-

-"2,� -/ 0�)"."1"&�2$,"( "   "70',',"' .5,!1"�,$�/,� -" %�2'&3,� -"

4'��#  $�" 0��,� "70',(-/  7$  +'-  %&�2')',"( %��"!�,)', $1""    4��''

)253 0�,�0'&�2. �*�"  %&�2')',* "  �')�2$,"(   &$7,*0"  " 3�),*0" 0�-

,�0'&$0", 5 ��2"(0"  ."7"+' !�# " 3"0"+' !�# 0�)"."!$1"".  <..'!-"2-

,� -/ "  �')�2$,"#  %&�2'&(�" ,$ &'7",�2*3  0' (3 ,$ � ,�2' 45-$)"',-

 -"&��/,*3 !$5+5!�2, "7��-�2�',,*3 2 %�$ -��&$.' «�&$4',)'&». 

  

����������� �$���� �'���� +��!� ��#���  

'������� ��������� & ������!� ��������

�.�. �"4"-�2$ *�)��& %�(�*�- ���� ������� �. ��������*

�.�. �"4"-�2 '&. $��$�*�,�&�� %�(�*�- ���� ������� �. ��������*

�.�. �$.-$,�2 '&"*��& ��7-492' %�(�*�� ���� ������� �. ��������*

�� 0'&' &$72"-"( 3"0"+' !�# %&�0*8�',,� -" " 2 ' 4��'' 8"&�!���

" %��/7�2$,"( 3��&$ )�( 3��&"&�2$,"( &$7�"+,*3 �&�$,"+' !"3 %&�)5!-�2

%�4�+,�' %��5+',"' 3��&" -��� 2�)�&�)$ [1] %&"�4&'-$'- 2 ' 4��/8'' 7,$-

+',"'. 

	),"0 "7  %� �4�2 %��5+',"( 3��&" -��� 2�)�&�)$ (��l) (2�('- (

%&�1'  )' �&41"" "�" �-%$&!" 4",$&,�#  0' " ��l-�2	 [2], %&" !�-�&�# "7

!54$ 5)$�('- ( 2* �!�!"%(;"# !�0%�,',- – $7'�-&�%,  �)'&�$;"# �!���

20% ��l, $  2'&35 !���,,*, !5)$ %�)$'- (  ��(,$( !" ��-$,  �)'&�$;$( 29–

32% ��l, 5)$�('- ( 3��&" -*# 2�)�&�),  �)'&�$;"# 80–90 % ��l " 20–10 % 

%$&�2 2�)*. �&" �3�$�)',"" )� 0",5  13–15 °� 3��&" -*# 2�)�&�) %��,�-

 -/: 2* 58"2$'- ( ()� 0,01% 2' .). 

�*4�& �%-"0$�/,��� &'�"0$ &$4�-* )' �&41"�,,�# 5 -$,�2!" %� 2*-

)'�',": 3��&" -��� 2�)�&�)$ 2*%��,', ,$ � ,�2$,"" &$ +'-$, %&�2')',,���

 %�0�;/: %$!'-$ %&��&$00 PRO-II.  

�$ &" 5,!' 1 %�!$7$,$ %&",1"%"$�/,$(  3'0$ %��5+',"( 3��&" -���

2�)�&�)$. 	+";',,$( �- �&�$,"+' !"3 %&"0' '#  ��(,$( !" ��-$ %� -5%$'- 2
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'0!� -/ %�7. 1 " ,$ � �0 %�7. 2 %�)$'- ( +'&'7 -'%���40',,"!-&'!5%'&$-�&

%�7. 3 %&" 7$)$,,�# -'0%'&$-5&' 2 2'&3,:: +$ -/ !���,,* %�7. 4. ��( �4' -

%'+',"( %&�1'  $ )' �&41"" !���,,$ %�7. 4  ,$4�',$ 2*,� ,*0 !"%(-"�/-

,"!�0 %�7. 5, �4��&'2$'0*0 %$&�0. � -'%���40',,"!'-&'!5%'&$-�&' %�7. 3 

" 3�),$(  ��(,$( !" ��-$ %�)��&'2$'- ( ��&(+'# !" ��-�# ($7'�-&�%�0), 2*-

3�)(;'# "7 ,"�,'# +$ -" !���,,* %�7. 4. 

� !"%(-"�/,"!' %�7. 5  ��(,$( !" ��-$ " %$&('- (. ��)(,*' %$&* "

3��&" -*# 2�)�&�) "7 !54$ !���,,* 4 %�),"0$:- ( 22'&3 %� !���,,' ,$

2 -&'+5 %�-�!5  2'�'# !" ��-*. � !���,,' %&�" 3�)"- 0$  ��40',,*# %&�-

1'  , -.'.  2'�$( !" ��-$, ,$�&'2$( /, 2*)'�('- 3��&" -*# 2�)�&�), $ "7 ��-

&(+"3 %$&�2 !�,)', "&5'- ( 2�$�$.

�" 5,�! 1. �' �&41"�,,$( 5 -$,�2!$  

��$�,*# 3��&" -*# 2�)�&�) "7 2'&3,'# +$ -" !���,,* %&�3�)"- %�-

 �')�2$-'�/,� !�,)', $-�&*: 

- %�7. 6, �3�$�)$'0*# �4�&�-,�# 2�)�#; 

- %�7. 7, �3�$�)$'0*# &$  ���0 )� 0",5  15 
�
�, �)' %&�" 3�)"- !�,)',-

 $1"( 2�$�" "7 3��&" -��� 2�)�&�)$. ���5+',,$(  ��(,$( !" ��-$ ")'- ,$

&'$�"7$1":. 	 58',,*# 3��&" -*# 2�)�&�) +'&'7 !$%�'�-4�#,"! %�7. 8 ,$-

%&$2�('- ( %�-&'4"-'�: )�( %&�"72�) -2$, ,$%&"0'&, 3��&" -��� 2","�$. 
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�&$!-"!$ 9! %�5$-$1"" )'# -25:;'# )' �&41"�,,�# 5 -$,�2!" %�!$-

7*2$'-, +-� -$!"' &$4�+"' %$&$0'-&* !$! -'0%'&$-5&$ " 3�),�#  0' " " )$2-

�',"' 2 $%%$&$-' 7$0'-,� 2�"(:- ,$ 9,'&��7$-&$-*, ,$ 2*3�) 3��&" -��� 2�-

)�&�)$ " &$ 3�)* 3�$)$�',-�2 2 !�,)', $-�&$3. ��9-�05 2 &$4�-' %&�$,$�"-

7"&�2$,� 0,���.$!-�&,�' 2�"(,"' 9-"3 %$&$0'-&�2 ,$ &$4�-5 )' �&41"�,-

,�# 5 -$,�2!". 

� -$4�"1' 1 %&"2')',* " 3�),*' )$,,*' " &'75�/-$-* &$ +'-�2 %��5-

+',"( 3��&" -��� 2�)�&�)$ %&" ,$+$�/,�# -'0%'&$-5&' " 3�),�#  0' " 45, 

50 " 55 
�
C " &$7�"+,*3 )$2�',"(3 2 !���,,'. 


$4�"1$ 1 

� 3�),*' " &$ +'-,*' )$,,*' %� )' �&41"�,,�# 5 -$,�2!'

�$"0',�2$,"' %$&$0'-&$ � 3�),*' )$,,*' )�( &$ +'-$

1. �$2�',"' 2 $%%$&$-', $-0 1,0 1,2 1,4 1,6 1,8 2,0 

2. �&�"72�)"-'�/,� -/ %�

" 3�),�#  0' ", !�/+ 21980,00 

2.1 �� -$2 " 3�),�#  0' ",  

% 0$ . 

- HCl 

- 2�)$

32,00 

68,00 

2.2 
'0%'&$-5&$  ��(,�# !" ��-

-* ,$ 23�)' 2 !���,,5, 
o
C 45,0–55,0 

�$ +'-,*' )$,,*'


'0%'&$-5&$  

 ��(,�#  

!" ��-*  

,$ 23�)'  

2 !���,,5  

%�7. 4, 
o
C

�"%(-"�/,"!

%�7. 5 

(-'%��,� "-'�/

%$&

t = 142,9 
�
�) 

  

�'&2*#  

!�,)', $-�&  

%�7. 6 

(3�$)$�',-

2�)$  

t, = 18 
�
�

t! = 25 
�
�) 

�-�&�#  

!�,)', $-�&  

%�7. 7 

(3�$)$�',-

&$  ��  

t, = -15 
�
�

t! = -12 
�
�) 

�&�"72�)"-'�/-

,� -/  

%� 3��&" -�05

2�)�&�)5 %� �'

2-�&���

!�,)', $-�&$

%�7. 7, !�/+
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, 

M
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!
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�
$ 
3
�
)
3
�
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$�
',

-$
, 

!
�/
+

1,0 $-0 1,51 2957,11 0,43 61876,16 1,14·10
-2

3790,65 2332,47 

1,2 $-0 1,57 3087,00 0,42 60072,56 1,23·10
-2

4102,60 2360,30 

1,4 $-0 1,63 3200,61 0,41 58436,30 1,29·10
-2

4328,02 2385,89 

1,6 $-0 1,69 3301,97 0,40 56935,01 1,35·10
-2

4501,06 2409,71 

1,8 $-0 1,73 3393,72 0,39 55544,75 1,39·10
-2

4639,99 2432,09 

45,0 

2,0 $-0 1,77 3477,70 0,38 54247,49 1,43·10
-2

4755,42 2453,27 

1,0 $-0 1,42 2775,47 0,43 64266,23 1,14·10
-2

3718,62 2288,16 

1,2 $-0 1,48 2904,82 0,42 62422,83 1,23·10
-2

4025,61 2316,01 

1,4 $-0 1,54 3018,00 0,41 60757,66 1,29·10
-2

4247,52 2341,52 

1,6 $-0 1,59 3119,00 0,40 59234,70 1,35·10
-2

4417,91 2365,19 

1,8 $-0 1,64 3210,44 0,39 57827,83 1,39·10
-2

4554,70 2387,38 

50,0 

2,0 $-0 1,68 3294,19 0,38 56517,66 1,43·10
-2

4668,35 2408,35 

1,0 $-0 1,34 2615,96 0,47 66606,01 1,10·10
-2

 3648,01 2244,72 

1,2 $-0 1,40 2744,60 0,45 64715,68 1,19·10
-2

3950,38 2272,73 

1,4 $-0 1,46 2857,28 0,44 63015,68 1,25·10
-2

4169,10 2298,28 

1,6 $-0 1,51 2957,86 0,43 61465,97 1,30·10
-2

4337,09 2321,92 

1,8 $-0 1,56 3048,98 0,42 60038,06 1,34·10
-2

4471,98 2344,03 

55,0 

2,0 $-0 1,60 3132,45 0,41 58711,03 1,38·10
-2

4584,06 2364,87 

�$ � ,�2$,"" $,$�"7$ %��5+',,*3 )$,,*3 (-$4�"1$ 1) )�( %&�2')',"(

%&�1'  $ )' �&41"" 3��&" -��� 2�)�&�)$, 2*4&$,  �')5:;"# �%-"0$�/,*#

&'�"0. 
'0%'&$-5&$  ��(,�# !" ��-* ,$ 23�)' 2 )' �&41"�,,5: !���,,5 55 

�
C. �$2�',"' 2 $%%$&$-' 1,2 $-$, %&" 9-�0 -'%��2$( ,$�&57!$ ,$ !"%(-"�/,"!

 � -$2�('- 1,40 M·K!$�/+ " &$ 3�) �&':;'�� %$&$ 2744,60 !�/+. �&�"72�)"-

-'�/,� -/ %� 3��&" -�05 2�)�&�)5 2272,73 !�/+.  


$!"0 �4&$7�0, &$ +'-*, %&�2')',,*'  " %��/7�2$,"'0 %&��&$00*

PRO-II, %�72��"�" 2*4&$-/ �%-"0$�/,*# &'�"0 &$4�-* )' �&41"�,,�# 5 -
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-$,�2!", !�-�&*# �4' %'+"2$'- 0","0$�/,*' 9,'&��7$-&$-* " 2* �!"# 2*-

3�) 3��&" -��� 2�)�&�)$. 

�"-'&$-5&$  

1. �!"0',!� �.6., �$ 0$,,"! �.�. �%&$2�+,"! %� %&�"72�) -25 3��&$, !$5-

 -"+' !�#  �)* " � ,�2,*3 3��&%&�)5!-�2. - 6.: �"0"(, 1976. 

2. �'2", !"# 6.�., 6$7$,!� �.�., ��2"!�2 �.�. ���&" -*# 2�)�&�) "  ��(-

,$( !" ��-$. - 6.: �"0"(, 1985. - 160  . 

'� �%���� ��'� ����� '� ���'�������  

� ���� �������

�.�. ����,���,�, �.�. 
&�)��%�,  �.�. ��1�

��� ((�����) ��� ��� �������

    �. ����'%�+ (��������*'%�! �1��'& ), 404121, "�. 2���� '�, 42�,  


�''�!, &���(��: (8443) 33-74-28 

�&"2"-$( %��"0'&"7$1"( – �)", "7 0'-�)�2 0�)"."!$1"" "72' -,*3

2* �!�0��'!5�(&,*3  �')",',"#, !�-�&*# )$'- 2�70��,� -/  �+'-$-/ 2 �)-

,�# 0$!&�0��'!5�' %��"0'&,*' %� �')�2$-'�/,� -" &$7,��4&$7,*3 %�

 2�# -2$0 0$!&�0��'!5�.  ���5+$'0*'  �%��"0'&* (���) ,' -��/!�  �+'-

-$:- 2  '4'  2�# -2$  � -$2�(:;"3 "3 %��"0'&�2, ,� " %&�(2�(:- ,�2*'

 2�# -2$, ,' 3$&$!-'&,*' )�( " 3�),*3 !�0%�,',-�2. 

���5+',"' %&"2"-*3  �%��"0'&�2 (2�('- ( �),"0 "7  %� �4�2 5-"�"-

7$1"" �-3�)�2 %&" %&�"72�) -2'  ",-'-"+' !"3 2���!�, (,$%&"0'&, %��"!$-

%&�$0"),��� 2���!,$). �&" " %��/7�2$,"" 0'-�)$ %&"2"-�# %��"0'&"7$1""

%��"!$%&�$0")$ ,' %&�" 3�)"- ,$&58',"' &'�5�(&,� -"  -&�',"( � ,�2,�#

%��"0'&,�# 1'%", $ &$ %&')'�',"' %&"2"-���  �%��"0'&$ %&�" 3�)"- %� %�-

2'&3,� -" 0�)"."1"&5'0��� 2���!,$, +-� %�2*8$'-  1'%�('0� -/ 0'�)5

2���!,$0" ", !$!  �') -2"', 5�5+8$'- %� �')5:;5: %'&'&$4�-!5. 

�&"2"-*'  �%��"0'&* [1,2] %�72��(:- &'8"-/ ,'!�-�&*' 9!����"+'-

 !"' %&�4�'0*,  2(7$,,*'  7$�&(7,',"'0 2�7)58,��� " 2�),��� 4$  '#,�2

�$7�2*0" 2*4&� $0" " %&�)5!-$0",  �)'&�$;"0" ( 2  -�+,*3 2�)$3 %&')-
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%&"(-"#. ��9-�05 %&"0',',"' %&"2"-�# %��"0'&"7$1"" )�( 0�)"."1"&�2$-

,"( 0$-'&"$��2 %&�)���$'- � -$2$-/ ( $!-5$�/,*0, !$!  -'�&'-"+' !�#, -$!

"  %&$!-"+' !�# -�+'! 7&',"(.  

>'�/: )$,,�# &$4�-*  (2�('- ( "75+',"' &'$!1"" %&"2"-�# %��"0'&"-

7$1"" %��"!$%&�$0")$ " 2","�$1'-$-$, )�( %��5+',"( 0$-'&"$�$, �4�$)$:-

;'�� 3'0� �&41"�,,�# $!-"2,� -/: %� �-,�8',": ! !$-"�,$0 0'-$���2.  

�'$!1"( %��5+',"( ���  � -�"- "7 )253 � ,�2,*3  -$)"#:  

1 –  -$)"( ","1""&�2$,"(;  

2 –  -$)"( ,'%� &') -2',,� %&"2"-�# %��"0'&"7$1"".  

�,"1""&�2$,"' 0�)"."1"&�2$,,��� 2���!,$ %&�2�)"�"  %�0�;/: �!" -

�"-'�/,�-2�  -$,�2"-'�/,�#  " -'0* (	��),  � -�(;'# "7 Cu2+ " H2O2. 

�!-"2"&�2$,"' " &� - %&"2"-�# 1'%" � 5;' -2�('- ( %� 5��'&�),�05 $-�05, 

,$3�)(;'05 ( 2 I – %����',"' ! �&5%%' NH $0"),�#  2(7" 2 ���. 

1. �,"1""&�2$,"' %��"!$%&�$0")$  

 Cu
2+

   +    H2O2   →  Cu
+
  +  OOH

•
  +  H

+

 Cu
+
    +    H2O2 →     OH

•
  +  OH

•
 +  Cu

2+

•
OOH + H2O2  →  O2 + OH

•
  + H2O 

 OH
•
 + Cu

+
   →  Cu

2+
   +  OH

- 

 R— [—NH—CH2 ( CH2 )4CO—]n  + OH
• →  

→R— [—NH—C
•
H ( CH2 )4CO—]n + H2O

2. �&"2"-$( %��"0'&"7$1"(  

R- [—NH—C
•
H ( CH2 )4CO—]n   +     m CH2*C�2OC(	)CH3→

                                                                                                                                                         

   →   R- [—NH— CH(CH2)4CO—]n -  

                               
                          [H2C—C� —]m

                                    

                               O�OCH3                    

�)'          R =  [—NH—CH2 (CH2)4CO—]n 

��&41"�,,$(  %� �4,� -/ 0�)"."1"&�2$,,��� 2���!,$ 7$2" "- �- !��"-

+' -2$ %&"2"-���  �%��"0'&$. ��9-�05 4*�" "75+',* � ,�2,*' 7$!�,�0'&-

,� -" %&�1'  $, !�-�&*' �!$7*2$:- 2�"(,"' ,$ 2*3�) ���. � &'$!1"(3 %&"-

2"-�# %��"0'&"7$1"" - 9-� !�,1',-&$1"( !�0%�,',-�2 ","1""&5:;'#  " -
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-'0*, %&"2"2$'0��� 0�,�0'&$; -'0%'&$-5&$ " %&�)���"-'�/,� -/  -$)"#

","1""&�2$,"( " ,'%� &') -2',,� %&"2"2!".  

�*4&$,,*' 5 ��2"( %�72��"�" %��5+"-/ 2���!,�   �)'&�$,"'0 %&"2"-

-��� 2 %&"2"-*3 1'%(3 )� 20-25 % 2","�$1'-$-$ �- 0$  * " 3�),��� 2���!,$

" " !�:+"-/ %&�-'!$,"' ,'�'�$-'�/,�# %�4�+,�# &'$!1"" ��0�%��"0'&"7$-

1"" 0�,�0'&$. �-$-"+' !$( �40',,$( '0!� -/ (�	�) ��� %� �-,�8',": !

!$-"�,$0  � -$2�('- 2,8-3,0 0�-9!2J�
–1

.              

��&41"�,,*'  2�# -2$ %��5+',,*3 ��� "75+$�" / ,$ 0�)'�/,*3 &$ -

-2�&$3,  �)'&�$;"3 1 �/� "�,�2 0')" (II). �&�2')',,*' "  �')�2$,"( %�!$-

7$�", +-� ���,  � -$2$ ���-�� %&�(2�(:- 3�&�8"' 3'0� �&41"�,,*'

 2�# -2$ " "3 0��,� " %��/7�2$-/ )�( "72�'+',"( "�,�2 0')" "7 &$ -2�&�2. 

�"-'&$-5&$     

1. �'&'2$��2$, �. �. �,-', "."!$1"( %&�1'  $ %��5+',"( 0�)"."1"-

&�2$,,��� %��"!$%&�$0"),��� 2���!,$ / �.�. �'&'2$��2$, �.�. �'�-�4&:-

3�2, �.6. 6� !2"+'2 // �5&,$� %&"!�$),�# 3"0"". – �$,!--�'-'&45&�, 

2004.- 
. 77. �*%. 1. -   �.148 - 151. 

2. �'&'2$��2$, �. �. �75+',"' %&"2"-�#  �%��"0'&"7$1"" %��"!$-

%&�$0")$ " ��"1")"��2��� 9."&$ 0'-$!&"��2�# !" ��-* 2 %&" 5- -2"" &$7-

�"+,*3 ","1""&5:;"3  " -'0 / �.�. �'&'2$��2$, 
.6. �5-�2, �.�. ��&�,",$

// ��2&'0',,*' ,$5!�B0!"' -'3,����"". - 2010. - A 5. - C. 90-92. 

�����"���� � � �����(���� ������ �$'�%�!�

������� � � �������&

�.�. 
���2$,+"!�2, ).-.,., %&�.'  �&; �.�. �$�$&�2$, !.-.,., )�1',-; 

�.�. �&�3�&',!�,  -5)',-; �.�. 
$&$ ',!�,  -5)',-

��������*'%�+ ��'"*��'&,���-+ &�.��#�'%�+ "��,��'�&�& (�������) 

��( %'&'&$4�-!"  2(7,*3, �"%!"3 "  �'�"2$:;"3 ( 0$-'&"$��2 4*�"

 !�, -&5"&�2$,*  %'1"$�/,*' 2"4&$1"�,,*' 5 -&�# -2$, %�72��(:;"' ",-

-', "."1"&�2$-/ &$4�-5 9! -&5)'&$ 7$  +'- �4' %'+',"( ,'%&'&*2,�# %�)$-
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+" %'&'&$4$-*2$'0��� 0$-'&"$�$ "7 7$�&57�+,��� 45,!'&$ 2 !$,$� 9! -&5)'-

&$. 

� ,$ -�(;'' 2&'0( "72' -,*  %� �4* ",-', "."!$1"" &$4�-* 7�,* 7$-

�&57!" 8,'!�2*3 0$8",, %�72��(:;"'  2' -" ! 0","0505 %&�(2�',"' -$!"3

,'�'�$-'�/,*3 9..'!-�2  !$! 7$2" $,"' 0$-'&"$�$, ,$�"+"' !$,$���4&$7�2$-

,"( " %&�4!��4&$7�2$,"'. 

� -$!"0  %� �4$0 0��,� �-,' -": 0'3$,"+' !�' 2�7)'# -2"' ,$ 0$  5, 

,$3�)(;5: ( 2 45,!'&'; "70',',"' !�, -&5!1"" 45,!'&$; .5-'&�2!$ 2,5--

&',,'# %�2'&3,� -" 45,!'&$ 0$-'&"$�$0"  0',/8"0 !�9.."1"',-�0 -&'-

,"(. �&')� -$2�(:- ",-'&' &$7&$4�-$,* !�, -&5!1"" 2"4&$1"�,,*3 5 --

&�# -2 [1-4], 2 !�-�&*3 2"4&$1"( %'&')$'- ( ,'%� &') -2',,� 0$-'&"$�5, ,$-

3�)(;'0 ( 2 7$�&57�+,�0 5+$ -!' 7$  +'- 5%&5���� &$4�+'�� �&�$,$. � 9-�0

 �5+$' ,' -&'45'- ( 5 -$,�2!$ �-'�/,��� %&"2�)$, +-� 5%&�;$'- !�, -&5!-

1": " -'3,����"+' !"# %&�1'  %'&'&$4�-!"  2(7,*3, �"%!"3 "  �'�"2$:-

;"3 ( 0$-'&"$��2. 

�$7&$4�-$,,*' 2"4&$1"�,,*' 5 -&�# -2$ "0':- 0$�5: 0'-$���'0-

!� -/, $ "3 5)'�/,*' 9,'&��7$-&$-* %&$!-"+' !" ,' 7$2" (- �- %&�"72�)"-

-'�/,� -". ��, -&5!1"" 2"4&$1"�,,*3 5 -&�# -2 %&� -* " ,$)'�,*, �-�"-

+$:- ( ,'4��/8"0" �$4$&"-$0" " �- 5- -2"'0 2&$;$:;"3 ( +$ -'#. 

� 7$(2�',,�0 5 -&�# -2' [5]  �4&58',"'  2�)�2  *%5+'�� 0$-'&"$�$

� 5;' -2�('- ( 7$  +'- )'# -2"( 2"4&$-�&$ %'&')$:;'�� � '2*' !��'4$,"(

8-$,�"  &$)"$�/,� 5%&5�"0" -(�$0", !�-�&$( &$4�-$'- 2 &'�"0' &'7�,$, $  

+$ -�-�# &$2,�# +$ -�-' � '2*3 !��'4$,"# 2"4&$-�&$ (&" 5,�! 1).  
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1 – 2'&-"!$�/,$( 8-$,�$; 2 – 45,!'&; 3 – 5%&5�"' %�$ -",*;  

4 – %&5�",$; 5 -  2"4&$-�&. 

�" 5,�! 1 – � -&�# -2� )�( &$7&58',"(  2�)�2  *%5+'�� 0$-'&"$�$ 2 45,!'&$3

�$ 2"4&$-�& 5 %�)$:- ,$%&(�',"', !�-�&�' " %��,"-'�/,*# 0'3$,"70

%&'�4&$75'- 2 � '2*' !��'4$,"(  +$ -�-�# f " $0%�"-5)�# �. ��,'1 %&5�"-

,* 4 �' -!�  �')",',  2"4&$-�&�0 5 � '2*3  !��'4$,"#, 9-" !��'4$,"( %�-

 -�(,,� %'&')$:- ( ,$ %&5�",5 4. �0%�"-5)$   " +$ -�-$   %'&')$:- ( ,$

2'&-"!$�/,5: 8-$,�5 1 " &$)"$�/,*' 5%&5�"' -(�" 3, !�-�&*' &$7&58$:-

 2�)*  *%5+'�� 0$-'&"$�$, ,$3�)(;'�� ( 2 45,!'&' 2. 6$-'&"$� 45)'- -"!-

 �-&�%,� &$7�"�$-/ (  %�,"�',"'0 9..'!-"2,�# 2(7!� -" " )$�' %'&'3�-

)"-/ 2 2"4&���"�',,�'  � -�(,"', %&" 9-�0  "�$ -&',"( +$ -"1 0$-'&"$�$

,$  -',!$3 45,!'&$ " 0'�)5  $0"0" +$ -"1$0"  -$,�2"- ( 0',/8'  "�* 2"4-

&$1"�,,��� 2�7)'# -2"(, %&�%�&1"�,$�/,�# 2"4&$1"�,,�05 5 !�&',":, +-�

" %&"2�)"- ! 9..'!-"2,�05 &$7&58',":  2�)�2  *%5+'�� 0$-'&"$�$ 2 45,-

!'&$3 " %&')�-2&$;$'- %�(2�',"' ,�2*3  2�)�2. 

�"-'&$-5&$: 

1. �. 0. 108423 ��, 6�� B 65 G  27/00.�"4&$1"�,,�' 5 -&�# -2� )�( 2*-

%5 !$  2(7,*3, �"%!"3 "  �'�"2$:;"3 ( 0$-'&"$��2 / �. �. 
���2$,+"!�2, 
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�. �. �$�$&�2$, �. �. �5�/!",$, �. �. ���"2�)$, �. �. �$2��2, �. �. �&�3�-

&�2; ����

�. – 2011. 

2. �. 0. 114675 ��, 6�� B 65 G  27/10.�"4&$1"�,,�' 5 -&�# -2� )�( 2*-

%5 !$  2(7,*3, �"%!"3 "  �'�"2$:;"3 ( 0$-'&"$��2 / �. �. 
���2$,+"!�2, 

�. �. �$�$&�2$, �. �. �5�/!",$, �. �. ���"2�)$, �. �. �$2��2, �.  �. �$-

%�8,"!�2 ; ����

�. – 2012 

3. �. 0. 118622 ��, 6�� B 65 G  27/10.�"4&$1"�,,�' 5 -&�# -2� )�( 2*-

%5 !$  2(7,*3, �"%!"3 "  �'�"2$:;"3 ( 0$-'&"$��2 / �. �. 
���2$,+"!�2,  

�. �. �'-$-, �. �. �$�$&�2$, �. �. �5�/!",$, �. �. ���"2�)$, �.  �. �$%�8-

,"!�2.; ����

�. - 2012. 

4. �. 0. 125981 ��, 6�� B65G27/10. �"4&$1"�,,�' 5 -&�# -2� )�( 2*-

%5 !$  2(7,*3, �"%!"3 "  �B�"2$:;"3 ( 0$-'&"$��2 / 
���2$,+"!�2 �.�., 

�$�$&�2$ �.�., �5�/!",$ �.�., �$%�8,"!�2 �.�., �&�3�&',!� �.�. ; ���-

�

�. - 2013. 

5. ��)$,$ 7$(2!$ ,$ �. 0. 6��  �65 G27/10.  �"4&$1"�,,�' 5 -&�# -2�

)�( 2*%5 !$  2(7,*3, �"%!"3 "  �'�"2$:;"3 ( 0$-'&"$��2 / 
���2$,+"!�2

�.�., �$�$&�2$ �.�., �5�/!",$ �.�., �$�"%$'2$ 	.�., �&�3�&',!� �.�., 

��"0)�$, <.�.; ����

�. – 2014. 

�������$" ���&�����$" ��' ���������

�.�. �'2$, !.-.,., *�)��& %�(�*�- ���� �������, 

�.�. 
���2$,+"!�2, *.&.�., $��(�''��, 0�,. %�(�*��+ ���� �������,  

�.�. ��&�-,'2$, �'$����& %�(�*�- ���� �������,  

�.�. �$ "�/'2, �'$����& %�(�*�- ���� �������.

�$7&$4�-$,$ !�, -&5!1"( )253-&54,��� -'%���40',,"!$, %�72��(:;$(

%�2* "-/ '�� &$4�-� %� �4,� -/ %&" 2* �!�0 )$2�',"" &$4�+'#  &')* 2

0'�-&54,�0 %&� -&$, -2' 7$  +'- 52'�"+',"( �'&0'-"+,� -" 57�$ 5%��-,'-

,"( &$7C'0,���  �')",',"(.  

	-�"+"-'�/,�# � �4',,� -/: %&')�$�$'0�# !�, -&5!1"" -'%���40',-

,"!$ %�  &$2,',":  "72' -,*0" [1, 2] (2�('- ( ,'&$7C'0,�'  �� ,�' 7$!&'%-
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�',"' ,$ �),�0 !�,1' 2,5-&',,'# -'%���40',,�# -&54* 2-5�!"  �"�/7�#, 

"0':;'# &'7/45 ,$ ,$&5�,�# %�2'&3,� -" (&" . 1). �&" 9-�0 ,$ 2-5�!'  �

 !��/7(;'# %� $)!�# 5 -$,�2�',  C'0,*# .�$,'1, $ �"�/7$  ,$4�',$ �$#!�#. 

6'�)5  C'0,*0 .�$,1'0 " �$#!�# 5 -$,�2�',� 5%��-,',"' 2 2")'  $�/,"!$. 

�&"+'0 �-,�8',"' ,$&5�,��� )"$0'-&$ 2-5�!" " 2,5-&',,'�� )"$0'-&$ ,$-

&5�,�# -&54*  � -$2�('-

920850 ,,
D

d
÷= ,     (1) 

�)' d – ,$&5�,*# )"$0'-& 2-5�!", 0; 

D – 2,5-&',,"# )"$0'-& ,$&5�,�# -&54*, 0. 

�2'�"+',"' 2'&3,'�� %&')'�$ 7$(2�('0��� �-,�8',"( (1)  2'&3 5!$7$,-

,�# 2'�"+",*, &$2,�# 0,92, %&"2�)"- ! 50',/8',": 0�,-$�,��� 7$7�&$ 0'-

�)5 ,$&5�,�# %�2'&3,� -/: 2-5�!" " 2,5-&',,'# %�2'&3,� -/: ,$&5�,�#

-&54*, +-� 5 ���,('-  4�&!5 " &$74�&!5 2,5-&',,'# " ,$&5�,�# -&54. 

�0',/8',"' ,"�,'�� %&')'�$ 7$(2�('0��� �-,�8',"( (1) 0','' 5!$7$,,�#

2'�"+",*, &$2,�# 0,85,  ,"�$'- -��;",5 " %&�+,� -/ 2-5�!", +-� 0��'-

%&"2' -" ! '' %���0!' %&" 9! %�5$-$1"", � �4',,�, !��)$ 2 0'�-&54,�0

%&� -&$, -2' &$4�+$(  &')$ "0''- 2* �!�' )$2�',"'. 

�'&$7C'0,�' 7$!&'%�',"' ,$ �),�0 !�,1' 2,5-&',,'# -'%���40',,�#

-&54* 2-5�!"  �"�/7�#, "0':;'# &'7/45 ,$ ,$&5�,�# %�2'&3,� -", %�72��(-

'- 52'�"+"-/ %&�+,� -/ 9-��� !�,1$ 2,5-&',,'# -'%���40',,�# -&54*, ,'

� �$4�(( ''  -',!" &'7/4�#, � �4',,�, !��)$ -��;",$  -',!" 2,5-&',,'#

-&54* ,'7,$+"-'�/,$. <-� -'3,"+' !�' &'8',"' %�72��('- 0,���!&$-,� %&�-

 -� " 4* -&� &$74"&$-/ "  �4"&$-/ 20' -' 2,5-&',,:: " ,$&5�,5: -&54*  

" %��/7�2$,"'0 2-5�!"  �"�/7�# !$! �%�&,��� 9�'0',-$ 2 '# !�, -&5!1"". 
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�" . 1. �$74�&,*# )253-&54,*# -'%���40',,"!: 

1 – ,$&5�,$( -&54$; 2, 3, 5, 6 – %$-&54!"; 4 – 2,5-&',,(( -&54$;  

7, 10, 13 – ,'&$7C'0,*' .�$,1*; 8 – 2-5�!$; 9 – �"�/7$; 14 –  C'0,*# .�$,'1; 15 – %&�!�$)!$; 16 – 4��-�2�'

 �')",',"'; 17 – �$#!$; 18 –  $�/,"!  

� -$,�2!$  C'0,��� .�$,1$  �  !��/7(;'# %� $)!�# ,$ 2-5�!' " 2*-

%��,',"' 5%��-,',"( 2 2")'  $�/,"!$ %�72��('- 4* -&�, %&� -� " ,$)'�,�

�'&0'-"7"&�2$-/ 0'�-&54,�' %&� -&$, -2� ,$&5�,�# " 2,5-&',,'# -&54 %&"

 4�&!' " &$74�&!' -'%���40',,"!$. ��%��,"-'�/,5: �'&0'-"7$1": 0'�-

-&54,��� %&� -&$, -2$ 0��,� �4' %'+"-/, %&"�"0$( %&" 2&$;',"" �$#!5 !

4�!�2�# %�2'&3,� -"  C'0,��� .�$,1$. 

�4�&!5 )253-&54,��� -'%���40',,"!$ (&" . 1) � 5;' -2�(:-  �')5:-

;"0 �4&$7�0. � -$,$2�"2$:- %&�!�$)!5 11 ,$ .�$,1' 10. � -$,$2�"2$:-

,$&5�,5: -&545 1 ,$ 2,5-&',,:: -&545 4, %&�)2"�$( ''  �'2$ ,$%&$2� )�

.�$,1$ 7. �$2",+"2$( �$#!" 4��-�2 12, �'&0'-"+,� 5%��-,(( .�$,1* 7 " 10 

,$ %&�!�$)!' 11. � -$,$2�"2$:-  C'0,*# .�$,'1 14  �  !��/7(;'# %� $)!�#

,$ 2-5�!5 8 )� !�,-$!-$ '��  .�$,1'0 13 " %�)-(�"2$:-, �'&0'-"+,� 5%��--

,(( .�$,1* 13 " 14 ,$ %&�!�$)!' 15,  %�0�;/: 4��-�2���  �')",',"( 16. 

� -$,$2�"2$:-  $�/,"! 18 ,$ &'7/45 �"�/7* 9 " %&"�"0$:- '��  %�0�;/:

�$#!" 17 ! ,$&5�,�# %�2'&3,� -" 2-5�!" 8 " 2,5-&',,'# !��/1'2�# %�2'&3-

,� -"  C'0,��� .�$,1$ 14, �'&0'-"7"&5( 9-"  �%&(�',,*'  �$#!�# 17 %�-

2'&3,� -". �$74�&!5 -'%���40',,"!$ 2')5- 2 �4&$-,�0 %�&()!'. 
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$!"0 �4&$7�0, %&')�$�$'0$( !�, -&5!1"( )253-&54,��� -'%���40',-

,"!$ %�72��('- �'�!� " 4* -&� &$7C')",(-/ 2,5-&',,:: " ,$&5�,5: -&54*

)�( &'0�,-$ " �+" -!" �- 7$�&(7,',"# -'%���40',,*3 %�2'&3,� -'# 2,5--

&',,'#. �&�0' -���, -'3,����"+' !"' �%'&$1""  4�&!" " &$74�&!" ,' ���,*, 

,' -&'45:-  %'1"$�/,*3 ", -&50',-�2 "  %'1"$�/,�# )�"-'�/,�# %�)��-�2-

!" �4 �5�"2$:;'�� %'& �,$�$. 

�"-'&$-5&$: 

1. �$%�2$��2, �. �. 6$8",* " $%%$&$-* �4;'3"0"+' !��� ,$7,$+',"(: 

5+. %� �4"' / �.�. �$%�2$��2, �. �. �'",. – ��&�,'�: �7)-2� �
�, 1981.  

2. ���'7,$( 0�)'�/ A 56580 ��  "# !$( �')'&$1"(, 6�� F 28 F 1/00. 


'%���40',,"! «-&54$ 2 -&54'» / �0"&3$,�2 �.
., 
$#,5-)",�2 6.�., ��&�--

!�2$ �.�., 
$#,5-)",�2 �.�.; 7$(2"-'�" " %$-',-��4�$)$-'�" �0"&3$,�2

�.
., 
$#,5-)",�2 6.�., ��&�-!�2$ �.�., 
$#,5-)",�2 �.�. – A

2005131819/22; 7$(2�. 13.10.2005; �%54�. 10.09.2006. 

'��������� ����������������#�*�& �������  

� � ��& �� ������ & �������#�*�& ���%���� � �� +;

� �%(���� ��!������$& ���"���  

'�� �� ������� �����

6"-+',!� �.�., �&�2�-�&�2$ �.�., �'#4$� �.�., �$4��2 �.�.,  

��,)$&',!� �.�. 

����'%�+ $���&�.��#�'%�+ ��'&�&"& ((�����)  

6�7�� «��������*'%�+ ��'"*��'&,���-+ &�.��#�'%�+ "��,��'�&�&», 

404121, �. ����'%�+, ��������*'%�! �1��'& , "�. 2���� '� 42�

www.volpi.ru, e-mail: anastasia.mitchenko@yandex.ru

� ,$ -�(;'' 2&'0( 2 &'7",�2�# %&�0*8�',,� -"  5;' -25'- 4��/8�'

!��"+' -2� &$7�"+,*3 !�''2*3  � -$2�2, +-� �4C( ,('- ( 8"&�!"0  %'!-&�0

�4�$ -'# "3 %&"0',',"(, !$! 2 %&�0*8�',,� -", -$! " 2 4*-5.  � %��/7�2$-

,"' !�''2 %&�"72�)"- 7,$+"-'�/,*# 9!�,�0"+' !"# 9..'!-, -$! !$! %�72��(-

'-  ,"7"-/  '4' -�"0� -/ "7)'�"# 7$  +B- 0',/8'�� &$ 3�)�2$,"( 0$-'&"$-
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��2 %&" 0',/8"3 7$-&$-$3 -&5)$ " 2&'0'," [1]. 

�' /0$ $!-5$�/,�# (2�('- ( %&�4�'0$  �7)$,"( ,�2*3 !�''2*3 !�0%�-

7"1"#, !�-�&*' )$:- 2�70��,� -/ %��5+"-/ 4��'' %&�+,*' " )����2'+,*'

 �')",',"(. �&')%�+-"-'�/,*0  %� �4�0 &'8',"( -$!�# %&�4�'0* (2�('- (

0�)"."!$1"(  5;' -25:;"3 ,$  '��),(8,'0 &*,!' !�''2. 6�)"."!$1"(

%�72��('- 5�5+8"-/ 9! %�5$-$1"�,,*' 3$&$!-'&" -"!" !$5+5!�2*3 !�''2 4'7

"70',',"( 4$7�2��� !�0%�'! $  2�# -2. 

��( 5�5+8',"( %&�+,� -"  !�'"2$,"( %&"0',(:- &$7�"+,*'  %� �4*

0�)"."!$1"" !$5+5!�2 [2, 3].  

�72' -,�, +-� 3��&"&�2$,,*# ,$-5&$�/,*# !$5+5! (���) 2* -5%$'-

!$! )�4$2!$ 2 !�'(3 ,$ � ,�2' 3��&�%&',�2��� " ,"-&"�/,��� !$5+5!�2 [4]. 

�$!  $0� -�(-'�/,*# %�',!��4&$75:;"# %��"0'& ��� %&$!-"+' !" ,'

%&"0',('- (. 

��'" ,$ � ,�2' %��"3��&�%&',�2��� !$5+5!$ 0$&�! 88 �
 " 88 �� 8"-

&�!� %&"0',(:- ( )�(  !�'"2$,"( 25�!$,"7�2$,,*3 &'7", ! 0'-$��$0,  -'!-

�5 " )&5�"0 0$-'&"$�$0, $ -$!�' )�( !&'%�',"( ! 0'-$��$0 ,'!�-�&*3 -'%-

��"7��(1"�,,*3 0$-'&"$��2 [1]. 

� )$,,�# &$4�-' &$  0$-&"2$�$ / 2�70��,� -/ %&"0',',"( $0",�.� -

.�& �)'&�$;"3 0�)"."1"&5:;"3 )�4$2�!  1'�/: 5�5+8',"( $)�'7"�,,*3

 2�# -2 3��& �)'&�$;"3 !$5+5!�2. � !$+' -2' 5!$7$,,�# )�4$2!" " %��/7�-

2$� ( .� .�&4�&$7�- �)'&�$;"# 0�)"."!$-�& �<��, &$7&$4�-$,,*# ,$

!$.')&' ��� (."�"$�) ����

� " %&') -$2�(:;"#  �4�# %&�)5!- 27$"0�-

)'# -2"( 4�&$-$ 0'-"�.� ."-$, 9%�! "),�#  0��* <�-20 " $,"�",$. 	%-"-

0$�/,*' )�7"&�2!" 0�)"."!$-�&$ 2 !�'(3  � -$2�(�" 0,5-1,5 %. 

� !$+' -2' �4C'!-�2 "  �')�2$,"( 4*�" 2*4&$,* &$ -2�&* 3��&"&�-

2$,,*3 ,$-5&$�/,*3 !$5+5!�2 -&B3 0$&�!: CR-10, CR-20 " S-20 2 9-"�$1'-$-

-', $ -$!�' !�'" ,$ � ,�2' 3��&�%&',�2��� !$5+5!$ 0$&�! 88 �
 " 88 ��. 

� -$,�2�',�, +-� 22')',"' �<�� 2 !��"+' -2' 0,5-1 % 2 !�''2*'  �-

 -$2* ,$ � ,�2' ��� %�72��('- %�2* "-/ $)�'7"�,,5: %&�+,� -/ %&"

 !�'"2$,"" &'7", 2 1,5-4 &$7$ 2 7$2" "0� -" �- -"%$  !�'"2$'0*3 %�)���'!. 
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�  �5+$' %&"0',',"( 5!$7$,,�# 0�)"."1"&5:;'# )�4$2!" 2 -'3 �'

!��"+' -2$3 2 !�'(3  '&"" 88 ,$4�:)$'- ( %�2*8',"' %�!$7$-'�'# %&�+,�-

 -" %&"  )2"�' 2 1,5-2 &$7$, %&" 9-�0 ,$"4��/8"# 9..'!- ,$4�:)$'- ( %&"

" %��/7�2$,"" !�'( 0$&!" 88 �
.  

�$&()5  )�4$2�',"'0 �<�� ,'%� &') -2',,� 2 !�''2*'  � -$2*, " -

 �')�2$�$ / 2�70��,� -/ 22')',"( 0�)"."!$-�&$ 2 !��"+' -2' 1, 3 " 5 

0$  .+. 2  -$,)$&-,5: &'1'%-5&5 &'7",�2�#  0' " ,$ � ,�2' 3��&�%&',�2���

!$5+5!$. 

�*(2�',�, +-� ,$"4��/8"' %�!$7$-'�" $)�'7"�,,�# %&�+,� -" ,$4�:-

)$:- ( %&"  !�'"2$,"" &'7", ,$ � ,�2' 3��&�%&',�2��� !$5+5!$  )�4$2�'-

,"'0 2 &'1'%-5&5 �<�� 2 !��"+' -2' 3 0$  .+. !�''0 88 �
.  

� &$4�-' -$!�' %&�2�)"�" / "  �')�2$,"( %� 22')',": 5!$7$,,�# 0�-

)"."1"&5:;'# )�4$2!" ,' -��/!� 2 !�''2*'  � -$2*, ,� " 2 0$-'&"$� %�)-

���!" ,$  -$)"" %&"��-�2�',"( &'7",�2�#  0' ". � %*-$,"( %&�2�)"�" / ,$

%&"0'&' %��"3��&�%&',�2��� !�'( 0$&!" 88 �
 %&"  !�'"2$,"" 25�!$,"7�-

2$,,*3 &'7", ,$ � ,�2' 3��&�%&',�2��� !$5+5!$,  �)'&�$;'�� 2  2�'# &'-

1'%-5&' �<�� 2 !��"+' -2' 1, 3, 5 0$  .+. 

�$,,*' 9! %'&"0',-$ %�!$7$�", +-� %&�+,� -/ %&"  )2"�' )� -"�$'-

 2�"3 0$! "0$�/,*3 7,$+',"# %&" )�4$2�',"" 0,5% �<�� 2  � -$2 88 �


%&"  !�'"2$,"" 25�!$,"7$-�2 ,$ � ,�2' 3��&�%&',�2��� !$5+5!$  )�4$2�'-

,"'0 2 "3 &'1'%-5&5 5!$7$,,*3 !��"+' -2 �<��. ���5+',,*' &'75�/-$-*

 2")'-'�/ -25:- � ,$�"+"" 9..'!-$ 5 "�',"( )'# -2"( 0�)"."!$-�&$ %&"

'�� 22')',"" !$! 2 $)�'7"2, -$! " 2  54 -&$-. 

� %� �')5:;'0 %&�2�)"�� /  &$2,',"' &'75�/-$-�2, %��5+',,*3 %&"

 !�'"2$,"" " 3�),*3 25�!$,"7$-�2 0�)"."1"&�2$,,*0 !�''0 88 �
  &'-

75�/-$-$0", %��5+',,*0" %&" 22')',"" 0�)"."!$-�&$ !$! 2 $)�'7"2, -$! " 2

 54 -&$- (&" . 1). 
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4'7 �<��
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2 !�''2�0  � -$2'
�<��

2   � -$2' 25�!$,"7$-$

�<��

2  !�''2�0  � -$2' "

2 25�!$,"7$-'

�" . 1 – �&$2,"-'�/,*# $,$�"7 %�!$7$-'�'# %&�+,� -" %&"  !�'"2$,"" &'7", ,$ � ,�2' ���, " -

3�),*3 "  �)'&�$;"3 �<�� !�''0 88 �
 " 3�),*0 " 0�)"."1"&�2$,,*0 �<��

�7 &" . 1 2"),�, +-� 5�5+8',"' %&�+,� -,*3 %�!$7$-'�'# �!$7*2$'- (

,$"4��/8"0, !��)$ 0�)"."!$-�& 22')', " 2 !�''25: !�0%�7"1":, " 2  � -$2

25�!$,"7$-$. 
$!, %&"  !�'"2$,"" 25�!$,"7�2$,,*3 &'7", ,$ � ,�2' 3��&�-

%&',�2��� !$5+5!$ !�''2�# !�0%�7"1"'#,  �)'&�$;'# 0,5 % �<��, %&�+-

,� -/ %&"  )2"�' �-,� "-'�/,� " 3�),*3 7,$+',"# 2�7&$ -$'- ,$ 30 %. ��-

4$2�',"' �<�� 2  � -$2 &'1'%-5&* &'7",�2�#  0' " )�( "7��-�2�',"( 25�-

!$,"7$-�2, $ -$!�' ,'%� &') -2',,� 2 !�''2�#  � -$2 %&"2�)"- %�2*8',":

$)�'7"�,,�# %&�+,� -" ,$ 70%, +-� %�)-2'&�)$'- ,$�"+"'  ",'&�"+' !���

9..'!-$ )'# -2"( 0�)"."!$-�&$. 


$!"0 �4&$7�0, 0�)"."!$1"( !�''2*3  � -$2�2 ,$ � ,�2' 3��& �)'&-

�$;"3 !$5+5!�2 $0",�.� .�& �)'&�$;"0" )�4$2!$0" (2�('- ( 1'�' ��4-

&$7,�#, %� !��/!5 %�72��('- 7,$+"-'�/,� 5�5+8"-/ %�!$7$-'�" $)�'7"�,,�#

%&�+,� -" )$,,*3 !�0%�7"1"#, ,' 5 ���,(( %&" 9-�0 "3 &'1'%-5&5. 

�$4�-$ 2*%��,',$ 2 %&" %�))'&�!' %&�'!-$ "�$7&$4�-!$ 0�)"."!$-�-

&�2 " .5,!1"�,$�/,*3 ,$%��,"-'�'# )�( ��,'-, -'%��7$;"-,*3 %��"0'&,*3

0$-'&"$��2" 2*%��,('0��� 257�0 2 &$0!$3 �� 5)$& -2',,��� 7$)$,"( 6"-

,�4&,$5!" ��  "". 

������ ��,
�
,=�8

1. �$&)$8�2, �. �. ��, -&5!1"�,,*' !�'" / �. �. �$&)$8�2. 6.: �"0"(, 

1980. – 288  . 
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2. ��+,'2, �. 6. 6�)"."!$1"( %��"0'&�2: 0�,��&$."( / �.6. ��+,'2, �.�. 


$�"4''2. �$7$,/: �$7$, !"# �� 5)$& -2',,*# -'3,����"+' !"# 5,"2'& "-'-, 

2008. - 533  .  

3. Keibal, N. A. [et al.] Modification of Adhesive Compositions Based on Poly-

chloroprene with Element-Containing Adhesion Promoters / Polymer Science, Se-

ries D. Glues and Sealing Materials –  2011, Vol. 4, No. 4, pp. 267–280. 

4. ��,1�2, �. �. ���&"&�2$,,*' %��"0'&*. / �. �. ��,1�2, 
. �. ��7�2"!, 

�. �. ��2"1!$(. 6.: �"0"(, 1979. – 232  . 

���������� �!����*���$& '���$��"

�.�. �",/!�2 )�1',-, �.�.  �'#4$� %&�.'  �&, �.�. �$4��2 %&�.'  �&

����'%�+ $���&�.��#�'%�+ ��'&�&"& ((�����)  

��� ���  «��������*'%�+ ��'"*��'&,���-+ &�.��#�'%�+ "��,��'�&�&»,  

����'%�+, 
�''�!, www.volpi.ru  

��� «>��&� ?%�����#�'%�+ 1�0�$�'��'&� � ?�����'1�������!» 

� %� �'),"' ��)* %��"0'&,*' " 1'��:��7,*' 0$-'&"$�* 8"&�!� %&"-

0',(:- ( 2  -&�"-'�/ -2' 2 !$+' -2' )'&'2(,,*3 !�, -&5!1"# " 5-'%�"-'�'#

" -.). 	),$!�, �4�$)$(  1',,*0 !�0%�'! �0  2�# -2, �," "0':- "  5;' --

2',,*# ,')� -$-�! – ,"7!5:  -�#!� -/ ! ��&',":.  �  2(7"  9-"0 2 ' 4��''

$!-5$�/,�#  -$,�2"- ( %&�4�'0$  ,"�',"( %��$&��%$ ,� -" 5!$7$,,*3 0$-

-'&"$��2, -$! !$! 2 %�)$2�(:;'0 4��/8", -2'  �5+$'2 �," �'�!� 2�7��&$:--

 ( %�) 2�7)'# -2"'0 " -�+,"!�2 �-!&*-��� %�$0',".  

	),"0 "7 ,$"4��'' 9..'!-"2,*3  %� �4�2  ,"�',"( ��&:+' -" 5!$7$,-

,*3 0$-'&"$��2, (2�(:- ( 3"0"+' !"' 0'-�)* ��,'7$;"-*. 

� ,$ -�(;'' 2&'0( 8"&�!�' &$ %&� -&$,',"' %��5+"�" &$7�"+,*' .� -

.�&-, $7�--, 4�& �)'&�$;"' ��,'7$;"-,*'  � -$2*.  

�$0" 2 !$+' -2' %&')0'-$ &$7&$4�-!" %&')�$�$:- ( ��,'7$;"-,*' %�-

!&*-"( ,$ � ,�2' ��"��0'&$ (��	),  �)'&�$;"' !$! $-�0 .� .�&$, -$! "

$-�0 4�&$, +-� %&"2�)"- ! %&�(2�',": 9..'!-$  ",'&�"70$ %&" �4&$4�-!'

&$7�"+,*3 0$-'&"$��2. 
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�� .�&4�& �)'&�$;"# ��"��0'& (��	) - %&'),$7,$+', )�( "7��-�2�'-

,"( ��,'7$;"-,*3 %&�%"-�+,*3  � -$2�2 ,$ 2�),�# � ,�2' )�( )&'2' ",* "

%&�)5!-�2 'B %'&'&$4�-!",  ",-'-"+' !"3 2���!�,, %',�%�$ -$ " )&. 

6��'- %&"0',(-/ ( 2 !$+' -2' ��,'7$;"-,�# )�4$2!" %&" "7��-�2�',""

%��"0'&,*3 0$-'&"$��2. 

	 �4*# ",-'&' %&') -$2�('- " %��/7�2$,"' ��	 )�( ��,'7$;"-* )&'-

2' ",*, -.!. %&"0',',"' ��	 %�72��"- " %��/7�2$-/ ,$,��'-'&��',,*' %&�-

1'  *, �4' %'+"2$:;"' )2$ 0'3$,"70$ 7$;"-* �- 2�7)'# -2"( �-!&*-���

%�$0'," – 50',/8',"' ",-', "2,� -" -'%��2��� %�-�!$ ! 2,5-&',,"0  ��(0, 

" -'0  $0*0 7$0')�('- 2*)'�',"' 2 7�,5 ��&',"( %&�)5!-�2 )' -&5!1""  

�),�2&'0',,*0 &'7!"0  ,"�',"'0 "3 !�,1',-&$1"" 2 �$7�2�# .$7' 7$  +'-

2 %5+"2$,"( %�2'&3,� -,���  ��( �4&$71�2, -$! ,$7*2$'0�# «!�! �2�# 8$%-

!"», !�-�&$( "0''- %�&" -5:  -&5!-5&5 " ,"7!5: -'%��%&�2�),� -/ 2 &'-

75�/-$-' !$&4�,"7$1"" .� .�&4�& �)'&�$;"3  �')",',"# %&" ��&',"" "

�4&$7�2$,"' %�',�! %��".� .�&,*3 " 4�& �)'&�$;"3 !" ��- ,$ "3 %�2'&3-

,� -", +-� 45)'- %&'%(- -2�2$-/ %&�,"!,�2',": !" ��&�)$ ! 2,5-&',,"0

 ��(0 0$-'&"$�$ " %&"2')'- ! 7$-53$,":. 

�&" "  �')�2$,"" 7$!�,�0'&,� -'# ��,'7$;"-,�# 0�)"."!$1"" �" --

2',,*3 %�&�) )&'2' ",* 2�),*0" &$ -2�&$0" .� .�&4�& �)'&�$;"3 ��"-

��0'&�2 5 -$,�2�',�, +-� 9..'!-"2,� -/ "3, !$! ",�"4"-�&�2 ��&',"( %�)-

-2'&�)',$ 52'�"+',"'0 !�! �2��� � -$-!$ ,$ 30% %&" -'&0��!" �"-'�/,�#

)' -&5!1"", " !" ��&�),��� ",)'! $ 2 2 &$7$. 

�' �0,',,*0 %&'"05;' -2�0 ��	 (2�('- ( " -�- .$!-, +-� �, ,' 2*-

0*2$'- ( "7 )&'2' ",* %&" 2�7)'# -2"" ,$ ,'' 2�)*.

���5+',,*' &'75�/-$-*, 2'&�(-,�,  2")'-'�/ -25:- � 27$"0�)'# -2""

��	  0$!&�0��'!5�$0" 1'��:��7*  �4&$7�2$,"'0  8"-*3  -&5!-5&, "

2�7,"!,�2',"'0  -&5),� &$ -2�&"0*3 !�0%�'! ,*3  �')",',"# %� $-�05

4�&$ .� .�&4�& �)'&�$;'�� ��"��0'&$, 2 �') -2"' �4&$7�2$,"( )�,�&,�-

$!1'%-�&,�#  2(7" %&" %'&'3�)' ,' %�)'�',,�# %$&* 9�'!-&�,�2 �- $-�0$

!" ��&�)$  �! "0'-"�/,*3 �&5%% 1'��:��7* ,$ &- 2�4�),5: �&4"-$�/ $-�0$
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4�&$. ��70��,� 27$"0�)'# -2"' ��	  0$!&�0��'!5�$0" 1'��:��7* ,'

-��/!� %� �! "0'-"�/,*0 �&5%%$0, ,� " %� �")&�! "�/,*0 �&5%%$0. 

� ,$ -�(;'' 2&'0( &*,�! %&')�$�$'0*3 ��,'7$;"-,*3  � -$2�2 2'�"!, 

�),$!� � ,�2,*0 ,')� -$-!�0 5!$7$,,*3  � -$2�2 (2�('- ( "3 57!$( ,$%&$2-

�',,� -/ 2 %&"0',',"". 
��)$ !$! %&')�$�$'0*' ,$0" ��,'7$;"-,*' %�!&*-

-"( �-�"+$:- (  2�'# 5,"2'& $�/,� -/: " %&'2� 3�)(- "72' -,*' $,$���" %�

9..'!-"2,� -", $ -$!�' "0':- ,"7!"# &$ 3�) "  &$2,"-'�/,� ,'2* �!5:

 -�"0� -/. 

�2")5 -���, +-� %&')�$�$'0�' ��,'7$;"-,�' %�!&*-"' �4�$)$'- 5,"2'&-

 $�/,� -/: 2 " %��/7�2$,"", -.'. 0��'- %&"0',(-/ ( )�( ��,'7$;"-* &$7-

�"+,*3 0$-'&"$��2 - &*,�! )�( &'$�"7$1"" )�2��/,� �48"&',. ��!&*-"'

0��'- 4*-/ 8"&�!� 2� -&'4�2$,� !$! %&')%&"(-"(0", 2*%5 !$:;"0"

 -&�"-'�/,*' 0$-'&"$�*, -$! " �&�$,"7$1"(0", +$ -,*0" �"1$0", " %��/-

75:;"0"  -&�"-'�/,*' 0$-'&"$�* 2  2�'# &$4�-'. 

�$4�-$ 2*%��,',$ 2 %&" %�))'&�!' %&�'!-$ "�$7&$4�-!$ 0�)"."!$-�&�2

" .5,!1"�,$�/,*3 ,$%��,"-'�'# )�( ��,'-, -'%��7$;"-,*3 %��"0'&,*3 0$-

-'&"$��2" 2*%��,('0��� 257�0 2 &$0!$3 �� 5)$& -2',,��� 7$)$,"( 6",�4&-

,$5!" ��  "".

��� �������� � ����� �����%����!� �����"����� ��

���"���� �������� �� ������ ������� +��!� �$�+�

�.�. ���4�'2$, !. .-3.,.,  -.%&'%�)$2$-'�/., �.�. �$4��2,  ).-.,., %&�.'  �&, 

)"&'!-�&, �.�. ��!���2$,  -.%&'%�)$2$-'�/, 	.�. �-'1',!�,  -5)',- ��
-501 

����'%�+ $���&�.��#�'%�+ ��'&�&"& ((�����) 

��������*'%��� ��'"*��'&,������ &�.��#�'%��� "��,��'�&�&�, ����'%�+

� ,$ -�(;'# &$4�-' "  �')�2$,$ 2�70��,� -/ %��5+',"(  �&4',-�2 ,$

� ,�2' ,')&'2' ,��� &$ -"-'�/,���  *&/(. �*&/' –  -'4�" 
&� -,"!$ :�,�-

�� – 4*�" 7$��-�2�',* 2 !�,1' 2'�'-$1"�,,��� %'&"�)$. �*&/'  "70'�/+$�"

)� &$70'&�2 �- 5 )� 20 00,  %� �')5:;"0 2* 58"2$,"'0 %&" -'0%'&$-5&'

�!&5�$:;'�� 2�7)53$ 2 -'+',"' ,' !��/!"3 ),'#. 
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� 1'�/: %��5+',"( %�&�8!�2*3  �&41"�,,*3 0$-'&"$��2, &$ -"-'�/-

,�'  *&/', %� �' %&')2$&"-'�/,�# %�)��-�2!", %�)2'&�$�� /   -'&0"+' !�#

$!-"2$1"" &$7,*0"   %� �4$0": 1 – 2�7)'# -2"' %"&��"7�0,  2 – ��� – $!-"-

2$1"(. ��( ,')&'2' ,*3 2")�2 &$ -"-'�/,���  *&/( 3$&$!-'&,$ )� -$-�+,�

2* �!$( 7��/,� -/. �� ,$8"0 )$,,*0, )�( -&� -,"!$ :�,���, �,$  � -$2�('-

)� 8% 2 %'&2�0  �5+$' " )� 6 %  2� 2-�&�0. ����$ ,�  9-�05,   ,$"4��'' -'&-

0"+' !"  5 -�#+"2*0 � -$'- (  *&/' %� �' %"&��"7$. 

�&�0' 9-���, ,$0" %&�2�)"�" / "  �')�2$,"( ,$ 2�)�%����;',"', ,$-

453$,"', %�$25+' -/ "  ,$ *%,5: %��-,� -/  %&')�$�$'0���  *&/(.  	%&')'-

�(�$ / -$!�'  $) �&41"�,,$( $!-"2,� -/ �4&$71�2 %� #�)5 (
	�
 
	�


6217-74). 	4&$71*, %��5+',,*' &$7,*0" %5-(0", %&�(2"�" %&"0'&,�

�)",$!�25: $!-"2,� -/ %� #�)5, &$2,5: �!��� 50…60%. 

��)�%����;',"' "75+$�� / 2 &$7,*' %&�0'�5-!�2 2&'0',":  1+, 5+, 

24+,  �4&$71$0"  �&4',-$, %��5+',,��� 0'-�)�0 %"&��"7$, " 0'-�)�0 ���-

$!-"2$1"". �$"�5+8"' &'75�/-$-* 4*�" 5  �&4',-$ %� �' %"&��"7$ –  %�+-"

2 2&$7$, %�  &$2,',":  7��/,*0 � -$-!�0 %� �' ���-$!-"2$1"". �$"0',/-

8'' 2�)�%����;',"' ,$4�:)$�� / 5 ,'�4&$4�-$,,��� "70'�/+',,���  -&� --

,"!$. 	),�2&'0',,�  9-"0  %&�2�)"�$ /  &$2,"-'�/,$( �1',!$ %� 2*8' %'-

&'+" �',,*0  3$&$!-'&" -"!$0. �5+8'# ,$ *%,�# %��-,� -/: " %�$25+'-

 -/: �4�$)$'- 7��/,*# � -$-�! %� �' ���-2�7)'# -2"(.    

��(  $,$�"-"+' !���  �%" $,"( %&�1'  �2   $) �&41""  " �%&')'�',"(

0$! "0$�/,�# $) �&41"" " !�, -$,-* $) �&41"" %��5+',,*3  �&4',-�2, " -

%��/7�2$�"  5&$2,',"(  �&'#)�"3$  "  �',�0:&$.          

� &'75�/-$-' "  �')�2$,"# 4*�" �%&')'�',* .$!-�&* "

7$!�,�0'&,� -" 2�"(,"( $!-"2$1"" ,$  2�# -2$ $) �&4',-$ ,$ � ,�2'  


&� -,"!$ :�,���. 

���������� ����������� �''����� � � �%����� !����

�.�. �"4"-�2 *�)��& %�(�*�- ���� ������� �. ��������*

�.�. �"4"-�2$ *�)��& %�(�*�- ���� ������� �. ��������*  
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�.�. 6'�/8", '&"*��& ��7-492' %�(�*�� ���� ������� �. ��������*

��( �+" -!" 5��'2�)�&�),*3 �$7�2 " %��/75:- ( $%%$&$-* &$7,*3

!�, -&5!1"#. �  2(7"  5�' -�+',"'0 9!����"+' !��� 7$!�,�)$-'�/ -2$ " 2

 ��-2'- -2""  
	�
 5542-87 [1] -&'4�2$,"( ! 5 -$,�2!$0 �+" -!" �$7�2 %�-

 -�(,,� %�2*8$:- (. � %� �'),'' 2&'0( )�( ,'4��/8"3 �4C'0�2 �+";$'0�-

�� �$7$ ,$ &*,!'  -$�" %�(2�(-/ ( 0�4"�/,*' 5 -$,�2!", " %��/7�2$,"' !�-

-�&*3 ,' -&'45'- 4��/8"3 9! %�5$-$1"�,,*3 " !$%"-$�/,*3 7$-&$-. � )$,-

,�# &$4�-' &$  0$-&"2$'- ( !�, -&5!1"( $%%$&$-$ )�( �+" -!" �$7�2 [2]. 

��0%$!-,� -/ 5 -&�# -2$ %�72��('- 0�,-"&�2$-/ '�� ,$ ,'�43�)"0*3 %&�"7-

2�) -2',,*3 �4C'!-$3. � &$4�-$3 [3–5] �%" $,  %� �4 " 5 -$,�2!$ �+" -!"

,'.-(,*3 %�%5-,*3 �$7�2 �- !" �*3 %&"0' '#. 

	 ,�2,�# 7$)$+'# &$7&$4�-$,,�# !�, -&5!1"" 5 -&�# -2$ )�( �+" -!"

�$7�2, %�!$7$,,�# ,$ &" 5,!' 1, (2�('- ( %�2*8',"' 9..'!-"2,� -" �+" -!"

�$7$. <-� )� -"�$'- ( 7$  +'- �4' %'+',"( &$2,�0'&,��� &'�5�"&5'0��� &$ -

%&')'�',"( �$7��")!� -,*3 %�-�!�2 %�  '+',": 7$7�&$ 0'�)5 2*3��%,�#

-&54�# " )�%��,"-'�/,�# -&54�# %5-'0 %�)$+" 7$!&5+',,��� �$7�2��� %�-�!$

+'&'7 �-2'& -"( 2  -',!' )�%��,"-'�/,�# -&54* ,'%� &') -2',,� 2 2'&3,::

+$ -/ 2*3��%,�# -&54*. 

� -&�# -2� )�( �+" -!" �$7�2  �)'&�"- !�&%5  1, +$ -"+,� 7$%��,',-

,*# �")!� -/:,  %$-&54!�0 22�)$ �$7$ 2 " 2'&-"!$�/,�# 2*3��%,�# -&54�#

3. �'&3,"# !�,'1 -&54* �4�&5)�2$,  '%$&$-�&�0 4, $ ,"�,"# – 7$!&5+"2$-'-

�'0 "7 ��%$-�!, &$2,�0'&,� &$ %&')'�',,*3 �-,� "-'�/,� �!&5�,� -" 2*-

3��%,�# -&54*. �$!&5+"2$-'�/  ,$4�', )�%��,"-'�/,�# �%�&�# )�( !&'%�'-

,"( ��%$-�!, 2*%��,',,�# 2 2")' %&(0��� 5 '+',,��� %����� !�,5 $ 5, 5 -$-

,�2�',,���  �� ,�-�%%�7"-,�  -&54�#, ,$ !�-�&�0 �' -!� 7$!&'%�',* ��-

%$-!" 8 " 9 !$! ,$ ,$&5�,�# 6, -$! " ,$ 2,5-&',,'# %�2'&3,� -" 7 !�,5 $ 5. 
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�" 5,�! 1. 	4;"# 2") 5 -&�# -2$ )�( �+" -!" �$7�2

�  -',!' !�,5 $ 2*%��,',* %&�&'7" 10, +$ -"+,� %��&5�',,*' 2 �")-

!� -/, )�( %� -5%�',"( 2,5-&/ !�,5 $ �$7�2*3 %�-�!�2. ��,5  5  ,$4�',

%&"2�)�0 11 � '2��� 2�72&$-,�-%� -5%$-'�/,��� %'&'0';',"(. �$ 2'&3,::

!&�0!5 5 '+',,��� %����� !�,5 $, �' -!� 7$!&'%�',$ 7$!&*-$(  2'&35 )�-

%��,"-'�/,$( -&54$ 12, 2  -',!' !�-�&�# 2*%��,',* -$,�',1"$�/,� ! ''

2,5-&',,'# %�2'&3,� -"  !2�7,*' �-2'& -"( 13, &$ %����',,*' ,$ &$  -�(-

,"" 1/3 2* �-* �- '' ,"�,'# !&�0!" %� 0,���7$3�),�# %&'"05;' -2',,�

2� 3�)(;'#  %"&$�". 


$!�' &'8',"' %�72��('- %�2* "-/  -'%',/ �+" -!" �$7$ 7$  +'- &$2,�-

0'&,��� &$ %&')'�',"( �$7��")!� -,*3 %�-�!�2 %� 2* �-' !��/1'2���  '+'-

,"( 0'�)5 2*3��%,�# " )�%��,"-'�/,�# -&54�#.  

�� ,$+$�$ %&�"72�) -2',,��� %&�1'  $, -.'. %&" ,$ -&�#!' 5 -$,�2!"

,$ 7$)$,,*' &'�"0*, 2 +$ -,� -" ,$ �4C'0 %� -5%$:;'�� �$7$, %&�"72�)(-

&'�5�"&�2!5 7$7�&$ %� &') -2�0 %�)C'0$/�%5 !$,"( !�,5 $ 5 �-,� "-'�/,�

-�&1$ 2*3��%,�# -&54* 3, %&"2�)�0 11. 

��)�'�$;"# �4&$4�-!' �$7 %� -5%$'- 2 !�&%5  1 +'&'7 23�),�# %$-&5-

4�! 2 ", &$ %&')'�(( / 2 %&� -&$, -2' 0'�)5 !�&%5 �0 " 2*3��%,�# -&54�#

3, �%5 !$'- ( 2,"7, ! %�2'&3,� -" �")!� -", 7$%��,(:;'# ,"�,:: +$ -/

!�&%5 $. � �")!� -/ +$ -"+,� %��&5�',* ��%$-!", ,$&5�,*' 8 " 2,5-&',,"'
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9, " %&�&'7" 10 7$!&5+"2$-'�(, &$ %����',,*' %� ,$&5�,�# " 2,5-&',,'#

%�2'&3,� -" 5 '+',,��� !�,5 $.  

�� -"�8"# �")!� -" �$7 ,$+",$'- )2"�$-/ ( 2,5-&/ 2*3��%,�# -&54*

3, %��5+$( %&" 9-�0 %'&2"+,*# 2&$;$-'�/,*# "0%5�/ ", &$7)'�(( / ��%$--

!$0" 8 " 9 ,$ %�-�!", &$2,�0'&,� &$ %&')'�',,*' 2,5-&" "  ,$&5�" !�,5 $

5. <-" %�-�!" )2"�5- (  5 !�&',"'0 2  5�$:;"3 ( 0'���%$-�+,*3 !$,$�$3

7$!&5+"2$-'�( ", %&"�4&'-$( 2* �!5:  !�&� -/ 2&$;',"(, 2*7*2$:- 2"3&'-

�4&$7,5: ",�'!1": !$%'�/ "  -&5# �")!� -"  '' %�2'&3,� -".  

�&" 9-�0 �4&$75'- ( �$7��")!� -,$(  " -'0$  &$72"-�# 2,5-&',,'#

%�2'&3,� -/: !�,-$!-$ .$7, )2"�5;$( ( 7$  +'- !",'-"+' !�# 9,'&�"" �$7$

2,5-&/ 2*3��%,�# 3 " )�%��,"-'�/,�# 12 -&54*,  ,$&5�" 7$!&5+"2$-'�( 5, 

+'&'7 !��/1'2�# 7$7�& 2 %'&".'&"#,5: +$ -/ 2*3��%,�# -&54* 3, " +'&'7 '��

2,5-&',,:: %��� -/ +'&'7 %&�&'7" 10 2 )�%��,"-'�/,5: -&545 12.  

�$-'0 �4&$4$-*2$'0*# �$7 %�%$)$'- 2 -$,�',1"$�/,*', �-,� "-'�/,� ''

2,5-&',,'# %�2'&3,� -",  !2�7,*' �-2'& -"( 13, �)' �, %��5+$'- )�%��,"-

-'�/,�' 2&$;',"', !�-�&�' %&"  0'8',""  2,'8,"0 %�-�!�0, -'&(:;"0

 !�&� -/ 2&$;$-'�/,��� )2"�',"(,  ,�2$  �7)$'- 5 ��2"( )�( ",-', "2,���

 0'8',"( �$7$ " �")!� -".  


$!"0 �4&$7�0, )�%��,"-'�/,�' -$,�',1"$�/,�' )2"�',"' �$7$ " �")-

!� -" 2 %&')�$�$'0�0 5 -&�# -2'  %� �4 -25'- "3 ",-', "2,�05 %'&'0'8"-

2$,":  �4&$7�2$,"'0 0'3$,"+' !�# %',* " �4' %'+"2$'- 2* �!5: 9..'!-

-"2,� -/ �+" -!" �$7$.  

�"-'&$-5&$  

1. 
	�
 5542-87. «
$7* ��&:+"' %&"&�),*' )�( %&�0*8�',,��� "

!�005,$�/,�-4*-�2��� ,$7,$+',"(». 

2. �$-',- �� A 2459653, 6�� B 01 D 47/02. � -&�# -2� )�( �+" -!"

�$7$ / �"4"-�2$ �.�., �"4"-�2 �.�.; ����

�. - 2012. 

3. �"4"-�2$ �.�., �58'�'2 �.�., �"4"-�2 �.�. 	+" -!$ �$7�2 �- !" -

�*3 %&"0' '#. �72' -"( ����

�. �'&"( «�'����"(, %&�1'  * " $%%$&$-*



167

3"0"+' !�# -'3,����""»: 6'�257.  4. ,$5+.  -. / ����

�. - ������&$). - 

�*%.1, A 11, 2007�. -  . 70-71. 

4. �$-',- �� A 2394635, 6�� B01 D 53 / 48. �%� �4 �+" -!" �$7�2 "

5 -$,�2!$ )�( � 5;' -2�',"( 9-���  %� �4$. / �"4"-�2 �.�., �58'�'2 �.�., 

�"4"-�2$ �.�. - 2010. 

5. �"4"-�2, �.�. �$;"-$ �!&5�$:;'#  &')* %&" &$ !�, '&2$1"" ,'.-

-(,*3  !2$�", / �"4"-�2 �.�., �"4"-�2$ �.�. // �$+' -2� 2,5-&',,'�� 2�7-

)53$ " �!&5�$:;'#  &')*: 0$-'&. IX 0'�)5,$&. ,$5+. !�,.. (�. ��8$�",, 17-

22 0$( 2011 �.) / ����
��� [" )&.]. - ������&$), 2011�. -  . 9-13. 

�� +�� !����������%����" �����%�*�;*�"��

�.�. �"4"-�2$ *�)��& %�(�*�- ���� ������� �. ��������*, 

�.�. �"4"-�2 *�)��& %�(�*�- ���� ������� �. ��������*, 

�.�. �5!�2 ��"$$� ��7-686 %�(�*�� ���� ������� �. ��������*,

�.�. �/(+!�2 ��"$$� ��7-686 %�(�*�� ���� ������� �. ��������*,

�.
. �'���"%'1!"# ��"$$� ��7-492' %�(�*�� ���� ������� �. ��������*

� 3"0"+' !�#, ,'.-'3"0"+' !�#, %";'2�# " )&5�"3 �-&$ �(3 %&�0*8-

�',,� -" 8"&�!� " %��/75:- (  $0��+";$:;"' ( ."�/-&* )�( �+" -!"

�")!� -'# �- 0'3$,"+' !"3 %&"0' '# [1–2]. 	 ,�2,*0" %&'"05;' -2$0"

9-"3 ."�/-&�2 (2�(:- ( %&� -�-$ !�, -&5!1"" " 4' !�,-$!-,$( �+" -!$

."�/-&5:;'�� 9�'0',-$. 

� )$,,�# &$4�-' &$  0$-&"2$'- ( !�, -&5!1"( ."�/-&$ [3],  3'0$ !�-

-�&��� %�!$7$,$ ,$ &" 5,!' 1. 
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�" 5,�! 1. 	4;"# 2") ."�/-&$


'3,"+' !�' &'8',"' 7$!�:+$'- ( 2 5 -$,�2!' )�%��,"-'�/,��� !��/-

1$ 6,  %�0�;/: !�-�&��� %��� -/ ."�/-&$ &$7)'�('- ( ,$ )2' 7�,* %&" %�)-

,(-"" 8-�!$  )" !�0 ,$ !�,1' 2 2'&3,'' %����',"', +-� %�72��('- %'&'!&*-

2$-/ 2*3�) ."�/-&5'0�#  &')* "7 ."�/-&5:;'�� %$-&�,$, %&" 9-�0  �!&$-

;$'- ( 3��� -�# 3�) )" !$, " )$2�',"' ."�/-&�2$,"( ,' %'&')$'- ( ,$ �&�$-

,* 5%&$2�',"(.

� .$7' ."�/-&�2$,"( 8-�! 8 %�),(- 2 !&$#,'' 2'&3,'' %����',"'. 

�" ! 9 %��-,� %&"�$- ! 5%��-,"-'�/,�05 !��/15 10, &$7)'�(( 2,5-&',,"'

%��� -" ."�/-&5:;'�� %$-&�,$ 7 " !�&%5 $ 1  %$-&54!�0 5, " 5%��-,',"'0

8-�!$ 8. ��-�! ."�/-&5'0�#  &')* +'&'7 %$-&54�! 2 %�) )$2�',"'0 %� -5%$-

'- 2,5-&/ ."�/-&5:;'�� %$-&�,$ 7. 	 2'-�',,$( �")!� -/ %�%$)$'-  ,$+$�$

2 7$7�& 0'�)5 ."�/-&5:;"0 %$-&�,�0 7 " !�&%5 �0 1, 7$-'0 2 %$-&54�! 3 

)�( 2*2�)$ ."�/-&$-$. 	 $)�! 7$)'&�"2$'- ( ,$ 2,5-&',,'#  -',!' ."�/--

&5:;'�� %$-&�,$ 7. �&" )� -"�',"" �%&')'�',,��� %'&'%$)$ )$2�',"(  &$-

4$-*2$'- !�$%$, 4 " ,$+",$'- ( �+" -!$ ."�/-&$. � .$7'  $0��+" -!" ."�/--

&$ 8-�! 8  )" !�0 9, �%5 !$( / 2,5-&" ."�/-&5:;'�� %$-&�,$ 7, �-!&*2$'-

2*3�)  0*2$'0�05 � $)!5 "7 ."�/-&5:;'�� %$-&�,$ 7. �$  +'- 52'�"+',"(

 !�&� -" %�-�!$ 0'�)5 )" !�0 9 "  -',!�# ."�/-&5:;'�� %$-&�,$ 7, � $)�!

 0*2$'- (, "  -',!" �+";$:- ( �- � $)!$. 
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�3'0$ �+" -!" �4�&�-,�# 2�)* �- 7$�&(7,(:;"3 2';' -2 2  " -'0'

�4�&�-,��� 2�)� ,$4�',"( [4] %&') -$2�',$ ,$ &" 5,!' 2. 

�" 5,�! 2. �3'0$ ."�/-&�2$,"( �4�&�-,�# 2�)*

1 – 4��! ."�/-&�2$,"( (."�/-&  $0��+";$:;"# ();  

2 – 4��! �3�$�)',"( �4�&�-,�# 2�)* (9�'!1"�,,$( �&$)"&,(); 3 – 4��! )�%��,"-'�/,���  

�3�$�)',"( (-'%���40',,"!); 4, 5 – %�-&'4"-'�/ (!�0%&'  �&,$() 


$!"0 �4&$7�0,  �!&$;',"' 3��� -��� 3�)$ )" !$ %&"2�)"- ! 52'�"+'-

,": %&�"72�)"-'�/,� -" ."�/-&$, $ &$7)'�',"' %��� -" ."�/-&$ ,$ )2' 7�,*

" !�:+$'- 2�"(,"' )$2�',"( ."�/-&�2$,"( ,$ �&�$,* 5%&$2�',"(, +-� %�-

2*8$'- ,$)'�,� -/ &$4�-* ."�/-&$. �&"0',',"' �")&�)",$0"+' !"3  $0�-

�+";$:;"3 ( )� -$-�+,� %&� -*3 " ,$)'�,*3 ."�/-&�2 %�72��('- 7$;"-

-"-/ -'%��%'&')$:;"' %�2'&3,� -" �- �-���',"#, $ .�& 5,!" 2 9�'!1"�,-

,*3 �&$)"&,(3 �- 7$ �&',"( 272'8',,*0" +$ -"1$0" 2  " -'0$3 �4�&�-,���

2�)� ,$4�',"(. 

�"-'&$-5&$  

1. �"�/-&  $0��+";$:;"# (. http://www.gea-heatexchangers.com/ru /products 

/other…filters. 

2. �"�/-&  $0��+";$:;"# (. http://www.rbm.com/ru /tehno-doc /CTO1260-

RU_02. 

3. �. 0. 135528 ��, 6�� �01D29/64. �"�/-& �")&�)",$0"+' !"#  $0��+"-

;$:;"# ( / �"4"-�2$ �.�., �"4"-�2 �.�., 
���2$,+"!�2 �.�., �$'2 �.�.; 

����

�. - 2013. 
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4. �"4"-�2$, �.�. �'!�, -&5!1"( 2',-"�(-�&,�# ,$ $)�+,�# �&$)"&," / �"-

4"-�2$ �.�., �"4"-�2 �.�., ���',+5! �.�. // �72. ����

�. �'&"( «�'���-

�"(, %&�1'  * " $%%$&$-* 3"0"+' !�# -'3,����""». �*%. 5 : 0'�257.  4. ,$-

5+.  -. / ����

�. - ������&$), 2012. - A 1. - C. 22-24. 

'��$(���� )������������ �$'���$& ���������

'����������� ������%����" ���$

�.�. �"4"-�2$ *�)��& %�(�*�- ���� ������� �. ��������*,  

�.�. �"4"-�2 *�)��& %�(�*�- ���� ������� �. ��������*,

�.�. 
���2$,+"!�2 *. &�.�. ��"% %�(�*�- ���� ������� �. ��������*,  


.�. �5-57�2$ ���� ������� �. ��������*.

��2*8',"' 9..'!-"2,� -" 0,��� -5%',+$-*3 2*%$&,*3 5 -$,�2�!  

(6��) (2�('- ( $!-5$�/,�# 7$)$+'#, -$! !$! �,$  2(7$,$  ",-', "."!$1"'#

&$4�+"3 %&�1'  �2, %&�-'!$:;"3 2 9�'0',-$3 $%%$&$-�2,  ,"�',"'0 9,'&��-

7$-&$- " !$%"-$�/,*3 2���',"#, 5�5+8',"'0 9! %�5$-$1"�,,*3 3$&$!-'&"-

 -"! 5 -$,�2!". �72' -,�, +-� 2 7,$+"-'�/,�#  -'%'," 9-" %$&$0'-&* 27$"-

0� 2(7$,*. �$%&"0'&, 52'�"+',"' +" �$ !�&%5 �2 2*%$&,�# 5 -$,�2!"  ,"-

�$'- &$ 3�) �&':;'�� %$&$ [1]. �  2�: �+'&')/ ",-', "."!$1"( -'%��2*3

%&�1'  �2 %�72��('- 50',/8"-/ %�2'&3,� -/ ,$�&'2$, +-� 2�"('- ,$ !$%"-

-$�/,*' 2���',"(. >'�' ��4&$7,� -/ 0'&�%&"(-"#, %�2*8$:;"3 ",-', "2-

,� -/ 2*%$&,*3 5 -$,�2�!, �%&')'�('- ( -'3,"!�-9!�,�0"+' !"0" &$ +'-$-

0". �$ +'- 0,���!�&%5 ,*3 2*%$&,*3 5 -$,�2�! 0��'- 4*-/ %&�'!-,*0 "

%�2'&�+,*0. 

�&" %&�'!-"&�2$,"" 6�� )�( 7$)$,,�# %&�"72�)"-'�/,� -" " "0':-

;'�� ( ,$ %&')%&"(-"" )$2�',"( �&':;'�� %$&$ &$7&$4$-*2$'- ( -'3,����"-

+' !$(  3'0$ 5 -$,�2!", &$  +"-*2$:- ( !�, -&5!-"2,�-&'�"0,*' %$&$0'--

&*. �&" %�2'&�+,*3 &$ +'-$3 7$)$+'# (2�('- ( �%&')'�',"' 2�70��,� -"

" %��/7�2$,"(  5;' -25:;'�� �4�&5)�2$,"( 2 7$)$,,*3 5 ��2"(3 &$4�-*
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"�" �%&')'�',"' .$!-"+' !�# %&�"72�)"-'�/,� -" 5 -$,�2!" %&" �%-"0$�/-

,*3 &'�"0$3 &$4�-*. 

� ,$ -�(;'' 2&'0( ,$"4��/8'' &$ %&� -&$,',"' %��5+"�" %&(0�-�+-

,*' 0,���!�&%5 ,*' 5 -$,�2!" [2], ,'%&'0',,*0 5 ��2"'0 &$4�-* !�-�&*3

(2�('- ( %�,"�',"' -'0%'&$-5&* !"%',"( &$ -2�&$ �- %'&2��� ! %� �'),'05

!�&%5 5 7$  +'- 50',/8',"( )$2�',"( %� !�&%5 $0, -��/!� 2 9-�0  �5+$'

2-�&"+,*# %$& %&')*)5;'�� !�&%5 $ 0��'-  �5�"-/ �&':;"0 %$&�0 )�(

 �')5:;'�� !�&%5 $. 

� )$,,�# &$4�-' 2*%��,', $,$�"7 &$4�-* 2*%$&,�# 5 -$,�2!",  �-

 -�(;'# "7 4-3 !�&%5 �2,  %�0�;/: %&��&$00* &$ +'-$ ,$ <�6, &$7&$4�-

-$,,�# $2-�&$0", +-� %�72��"�� 5 �2'&8', -2�2$-/ -'3,����"+' !5:  3'05

" 7,$+"-'�/,�  ,"7"-/ &$ 3�) �&':;'�� %$&$.  

�  ��-2'- -2""  -'3,����"+' !�#  3'0�# )'# -25:;'�� %&�"72�) -2$

!$5 -"+' !�#  �)* [3] " 3�),*# &$ -2�& 9�'!-&��"-"+' !�# ;'��+" %� �'-

)�2$-'�/,� %� -5%$'- 2 %'&2*' -&" !�&%5 $ 2*%$&,�# 5 -$,�2!" )�( %��5+'-

,"(  &'),'# ;'��+", !�,1',-&$1"'# 30% 0$  . �$-'0 "7  &'),'# ;'��+" ,$

1',-&".5�' 5)$�('- (  ��/ NaCl " ,$ � �0 &$ -2�&  !�,1',-&$1"'# 28,5% 

0$  . (%� �' %&�0*2!") %�)$'- ( ,$ +'-2'&-*# !�&%5 , %&') -$2�(:;"#  �-

4�# 2*%$&,�# $%%$&$-  %&",5)"-'�/,�# 1"&!5�(1"'# (��>) &$ -2�&$. �*-

%$&,�# $%%$&$- ��> �4��&'2$'- ( %'&2"+,*0 �&':;"0 %$&�0 [4]. 

� %&')�$�$'0�# -'3,����"+' !�#  3'0', %�!$7$,,�# ,$ &" 5,!' 1, +'--

2'&-*# !�&%5 �4��&'2$'- ( 2-�&"+,*0 %$&�0 %'&2��� !�&%5 $, +-� %�2*8$-

'- !�9.."1"',- " %��/7�2$,"( %$&$, ",  �')�2$-'�/,�,  ,"�$'- &$ 3�)

�&':;'�� %$&$ %&" 7$)$,,�# %&�"72�)"-'�/,� -" 2*%$&,�# 5 -$,�2!". 

� 3�),*' )$,,*' )�( &$ +'-$: 

- %&�"72�)"-'�/,� -/ %� " 3�),�05 &$ -2�&5 42000,0 !�/+; 

- )$2�',"' �&':;'�� %$&$ ,$ 1-# !�&%5  0,9 6�$; 

- )$2�',"' 2 4$&�0'-&"+' !�0 !�,)', $-�&' 0,02 6�$; 

- ,$+$�/,$( -'0%'&$-5&$ &$ -2�&$ 115,0 ��. 
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� -$4�"1' 1 %&"2')',*  &$2,"-'�/,*' &$ +'-* %�  5;' -25:;'# "

%&')�$�$'0�#  3'0', %�!$7$,* !�,1',-&$1"" &$ -2�&$ %� !�&%5 $0, -'%��-

2*' ,$�&57!" " )&5�"' %$&$0'-&* &$4�-* 2*%$&,�# 5 -$,�2!". 

�" 5,�! 1. �&')�$�$'0$(  3'0$ " 0$-'&"$�/,*' %�-�!" %&�"72�) -2$ !$5 -"+' !�#  �)*
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$4�"1$ 1 

�$ +'-,*' -'3,����"+' !"' %$&$0'-&* 4-3 !�&%5 ,�#

2*%$&,�# 5 -$,�2!" ,'%&'&*2,��� )'# -2"( )�( 2*%$&"2$,"(

&$ -2�&$ ;'��+" %� %&')�$�$'0�#  3'0'


'%��2$( ,$�&57!$, 

!�-

���"+' -2� 2-�&"+,��� %$&$, 

!�/ 

�3'0$

1-#

!�&%5 

2-#

!�&%5 

3-#

!�&%5 

4-#

!�&%5 

1-#

!�&%5 

2-#

!�&%5 

3-#

!�&%5 

4-#

!�&%5 

�5;' -25:;$( 5434,0 3460,0 4657,0 3446,0 1,613 2,086 2,522 1,337 

�&')�$�$'0$( 7567,0 2537,0 3478,0 3446,0 2,759 1,549 1,913 1,337 

��,1',-&$1"(  

!�0%�,',-�2  

,$ 23�)',  

%0$ . 

NaOH 

NaCl 

Na2SO4 

H2O 

10,00 

15,00 

1,13 

73,87 

12,09 

14,16 

1,15 

72,59 

16,57 

12,37 

1,20 

69,86 

28,50 

7,00 

1,35 

63,15 

�5;' -25:;$(  3'0$ – 2,666 + 1,59 = 4,256 

(&$ 3�) %$&$ ,$ 1-# !�&%5  + &$ 3�) %$&$ ,$ 4-# !�&%5 ) 

�$ 3�)  

�&':;'��

%$&$, !�/ 

�&')�$�$'0$(  3'0$ – 3,713 

(&$ 3�) %$&$ ,$ 1-# !�&%5 ) 

�7 -$4�"1* 1 2"),�, +-� &$ 3�) �&':;'�� %$&$ %� %&')�$�$'0�#  3'0'

&$4�-* 2*%$&,�# 5 -$,�2!" 7,$+"-'�/,� 0',/8' "  � -$2�('- 3,713 !�/ , 

-$!�' 50',/8$'- ( !��"+' -2� 2-�&"+,��� %$&$  -&'-/'�� !�&%5 $ – 1,913

!�/ , +-� 2  2�: �+'&')/  ,"�$'- &$ 3�) 2�)* 2 4$&�0'-&"+' !�0 !�,)', $-

-�&'. 


$!"0 �4&$7�0, &$ +'-*, 2*%��,',,*' %� &$7&$4�-$,,�# $2-�&$0"

%&��&$00', %�!$7*2$:-, +-� &$4�-$ %� %&')�$�$'0�#  3'0' %�72��('-  �!&$-

-"-/ 9,'&��7$-&$-* ,$ 15%. � -$,�2�', �%-"0$�/,*# &'�"0 2*%$&,�# 5 -$-

,�2!"  �-4�&�0 9! -&$-%$&$ "7 %'&2��� !�&%5 $.  

��
���
���

1. 
$540$, �.�. �*%$&"2$,"' (�&�1'  * " $%%$&$-* 3"0"+' !�# " ,'.-'3"-

0"+' !�# -'3,����""). - 6.: �"0"(, 1982. 



174

2. 	4;"# !5& %&�1'  �2 " $%%$&$-�2 3"0"+' !�# -'3,����"": �+'4,"! : 2 2 

!,. / �.
. �#,8-'#,, 6.�. �$3$&�2, 
.�. �� �2 " )&. ; %�) &'). �.
. �#,8-'#-

,$. - 6.: �,"2'& "-'- !$( !,"�$, 2006. 

3. �!"0',!� �.6., �$ 0$,,"! �.�. �%&$2�+,"! %� %&�"72�) -25 3��&$, !$5-

 -"+' !�#  �)* " � ,�2,*3 3��&%&�)5!-�2. - 6.: �"0"(, 1976. 

4. 
"0�,", �.�. �,�','&,�-9!����"+' !"#  %&$2�+,"!. 
. 2. - �$�5�$: �7)$-

-'�/ -2� �. ��+!$&'2�#, 2003 �. - 884 c. 

���������� �����������������������" ���� ��

� � ��������������$& �� ���

�.�. �"4"-�2$ *�)��& %�(�*�- ���� ������� �. ��������*, 

�.�. �5)$&", '&"*��& ��7-492' %�(�*�� ���� ������� �. ��������*, 

�.�. ���5%$, '&"*��& ��7-492' %�(�*�� ���� ������� �. ��������*, 

�.�. �$7$&�2 '&"*��& ��7-686 %�(�*�� ���� ������� �. ��������*.

� ,$ -�(;'' 2&'0( 4��/8�' 2,"0$,"' 5)'�('- ( &$7&$4�-!' ,�2*3

!�, -&5!1"# 0$  ��40',,*3 -$&'��!  1'�/: 4��'' 9..'!-"2,��� %&�2')'-

,"( 0$  ��40',,*3 %&�1'  �2. � %��/75'0*' )�(  �"2$ �")!� -"  �),�#

-$&'�!" ,$ )&5�5: %'&'�"2,*' 5 -&�# -2$ �!$7*2$:- 7,$+"-'�/,�' 2�"(,"'

,$ 3$&$!-'&" -"!" &$4�-* 0$  ��40',,*3 -$&'��!.  

� )$,,�# &$4�-' &$7&$4�-$,$ !�, -&5!1"( -$&'�/+$-�# &'!-"."!$1"-

�,,�# !���,,*  %&(0�-�+,*0" -$&'�!$0", 2 !�-�&�# %&"0',',* %'&'�"2-

,*' 5 -&�# -2$ %�)2' ,��� -"%$. �&" &$7&$4�-!' ,�2�# !�, -&5!1"" 0$  �-

�40',,�# -$&'�!" [1] 2 !$+' -2' 4$7�2��� �4C'!-$ 2*4&$,$ !�, -&5!1"( !�$-

%$,,*3 -$&'��! [2] %� 	�
 26-01-108-85. 

�$7&$4�-$,,$( !�, -&5!1"( -$&'�!" �4' %'+"2$'- %�2*8',"' %&�"72�-

)"-'�/,� -" 0$  ��40',,�# -$&'�!" 7$  +'- 52'�"+',"( &$4�+'# %�2'&3,�-

 -" -$&'�!" " 52'�"+"2$'- %&�%5 !,5:  %� �4,� -/ %'&'�"2,��� 5 -&�# -2$, 

5�5+8$(  '%$&$1": %$&$. 	4;"# 2") 0$  ��40',,�# -$&'�!"  %'&'�"2,*0

5 -&�# -2�0 %�)2' ,��� -"%$ %�!$7$, ,$ &" 5,!' 1. 
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6$  ��40',,$( -$&'�!$  � -�"- "7 ��&"7�,-$�/,��� %���-,$ 2  4$&4�-

-$�,*0" 9�'0',-$0" 1 (!�$%$,* " )&.), %'&'�"2,��� 5 -&�# -2$ 5,  �-2'&-

 -"(0"  �"2$ 3. �'&'�"2,�' 5 -&�# -2� 2!�:+$'- %&"'0,*# !$&0$, 6, �--

4�#,"! 4, ,$%&$2�(:;5: %�$ -",5 8,  �"2,�# %�&�� 7. ��!�2*'  -',!" !$&-

0$,$  -�&1$  �"2,�# %�$,!" 7$!&*2$:- 2*3�) �")!� -" "7 2,5-&',,'# %�-

�� -" %'&'�"2,��� 5 -&�# -2$, ,�  �7)$2$( %&�3�) �")!� -" +'&'7 ,"�,"#

7$7�& 0'�)5 �-4�#,"!�0 4 " ,$%&$2�(:;'# %�$ -",�# 8, $ -$!�' +'&'7 7$7�&

0'�)5 2'&3,"0 !&$'0  �"2,��� %�&��$ 7 " �-4�#,"!�0 4. 

�" 5,�! 1. 	4;"# 2") 0$  ��40',,�# -$&'�!"

�&�2')', &$ +'- &'$�/,�# &'!-"."!$1"�,,�# 5 -$,�2!" ,'%&'&*2,���

)'# -2"( %��5+',"( 3��&" -��� 0'-"�$  %�0�;/: %$!'-$ %&��&$00 PRO-II. 

	 ,�2,*' %&",1"%* 0�)'�"&�2$,"( &'!-"."!$1"�,,*3 5 -$,�2�! "7���'-

,* ,$0" 2 &$4�-$3 [3, 4]. �'75�/-$-* &$ +'-$  2')',* 2 -$4�"15 1.  
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�
-��9
 1 

�$ +'-,*' -'3,����"+' !"' %$&$0'-&* &'!-"."!$1"�,,�# !���,,*

,'%&'&*2,��� )'# -2"(


'3,����"+' !"' %$&$0'-&* �$ +'-,*' 2'�"+",*

1 �&�"72�)"-'�/,� -/, !�/+

- %� " 3�),�#  0' "

- %� )" -"��(-5

- %� !54�2�# �")!� -"

2794,00 

400,00 

2394,00 

2 �$2�',"' 2 !���,,', $-$ 8,00 

3 ��� -$&'�!" [5] 0,65 

4 �" �� -'�&'-"+' !"3 -$&'��!

- 2 2'&3,'# +$ -" !���,,*

- 2 ,"�,'# +$ -" !���,,*

5 

10 

5 �" �� )'# -2"-'�/,*3 -$&'��!

- 2 2'&3,'# +$ -" !���,,*

- 2 ,"�,'# +$ -" !���,,*

24 

8 

16 

6 ��'�0�2�' +" �� 1 

7 
'0%'&$-5&,*' &'�"0*, 
�
�

   2 2'&3,'# +$ -" !���,,*

   2 ,"�,'# +$ -" !���,,*

57 

114 

8 
'%��2$( ,$�&57!$, 6�!$� +

- ,$ !"%(-"�/,"!

- ,$ )'.�'�0$-�&

0,0675 

0,1339 

�"$0'-& !���,,* 2*4&$, 2  ��-2'- -2""  &'!�0',)$1"(0" 	�
 [2] "

�,  � -$2�('- D$ = 0,4 0. �$ � ,�2$,"" %&�2')',,*3 -'3,����"+' !"3 &$ +'-

-�2 2*%��,',* &$4�+"' +'&-'�" %'&'�"2,��� 5 -&�# -2$ %�)2' ,��� -"%$.  

�$ &" 5,!' 2 %�!$7$,$ &'!-"."!$1"�,,$( 5 -$,�2!$ %��5+',"( 3��&"-

 -��� 0'-"�$. 
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�" 5,�! 2. �&",1"%"$�/,$(  3'0$ %��5+',"( 3��&" -��� 0'-"�$

� 3�),$(  0' / "7  4�&,"!$  *&1$ 3��&0'-$,�2 1 ,$ � �0 2 %�)$'- ( 2

&'!-"."!$1"�,,5: !���,,5 3 ,'%&'&*2,��� )'# -2"(, &$4�-$:;5: %�) )$2-

�',"'0 8 $-$. � !���,,' 5 -$,�2�',*  %'1"$�/,*' &$74�&,*' !�$%$,,*' -$-

&'�!"  %'&'�"2,*0" 5 -&�# -2$0" %�)2' ,��� -"%$. �")!$( .$7$  -'!$'-  

2*8'&$ %����',,�# -$&'�!" +'&'7 %'&'�"2,�' 5 -&�# -2� ,$ ,"�' &$ %���-

�',,5: -$&'�!5.  

�$  +'- %'&'%$)$ )$2�',"(,  �7)$2$'0���  �%&�-"2�',"'0 -$&'�!", 2

%&"'0,�0 !$&0$,' 5 -$,$2�"2$'- ( �%&')'�',,*# 5&�2',/ �")!� -".  

�&�2',/ �")!� -" 2 %&"'0,�0 !$&0$,' �4' %'+"2$'- 3�&�85:  '%$&$-

1": %$&$, -$! !$! %57*&/!" %$&$, ,$3�)(;"' ( 2 �")!� -", )���,* %&'�)�-

�'-/  -��4 �")!� -", 2 !�-�&�0 �")&� -$-"+' !�' )$2�',"' 52'�"+"2$'- (. 

<�'0',-* %'&'�"2,��� 5 -&�# -2$ (,"�,"# !&$# �-4�#,"!$ " 2'&3,(( !&�0-

!$  �"2,��� %�&��$), 2*%��,',,*' !$! �),� 1'��',  �7)$:- ,$)'�,*#  -$-"-

+' !"# �")&�7$-2�&. 
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�$&�2�' �&�8',"' 2 !���,,' 3  �7)$'- ( !"%(-"�/,"!�0 5. �$&�2$(

.$7$, �4��$;$( / 3��&" -*0 0'-"��0, ,$%&$2�('- ( 2 )'.�'�0$-�& 4. �$ -/

%��5+',,��� !�,)', $-$ +'&'7 .$7�&$7)'�"-'�/ 6 2�72&$;$'- ( 2 !���,,5 3 2

2")' .�'�0*, $ +$ -/ �-2�)"- ( 2 2")' )" -"��(-$. �54�2$( �")!� -/  �4"-

&$'- ( 2  4�&,"!' 7. 


$!"0 �4&$7�0, %&')�$�$'0$( !�, -&5!1"( 0$  ��40',,�# -$&'�!" %�-

72��('- 52'�"+"-/ %&�"72�)"-'�/,� -/ &'!-"."!$1"�,,�# !���,,* 7$  +'-

52'�"+',"( &$4�+'# %�2'&3,� -" -$&'�!" ,$ 12%,  �!&$;$'-  &�!" 0�,-$�$

-$&'�!".  

�"-'&$-5&$  

1. �$-',- �� A 2438748, 6�� B01 D 3/16. 6$  ��40',,$( -$&'�!$. / 

�"4"-�2 �.�., �"4"-�2$ �.�., 2011�. 

2. 	C
 26-01-108-85. 
$&'�!"  "-+$-�-!�$%$,,*' !���,,*3 $%%$&$-�2. 

�$&$0'-&*, !�, -&5!1"( " &$70'&*. 

3. �"4"-�2$, �.�. 6�)'�"&�2$,"' " &$ +B- %&�1'  $ &'!-"."!$1""  " -

%��/7�2$,"'0 %&��&$00* PRO-II / �"4"-�2$ �.�., �"4"-�2 �.�. // �72. 

����

�. �'&"( «�'����"(, %&�1'  * " $%%$&$-* 3"0"+' !�# -'3,����""». 

�*%. 4 : 0'�257.  4. ,$5+.  -. / ����

�. - ������&$), 2011. - A 1. -  . 118-

120. 

4. �"4"-�2$, �.�. 6�)'�"&�2$,"' %&�1'  $ �-%$&!" 0'-$,��$ "7 8�$0�-

2*3  -�+,*3 2�) / �"4"-�2$ �.�., �"4"-�2 �.�. // �72. ����

�. �'&"(

«�'����"(, %&�1'  * " $%%$&$-* 3"0"+' !�# -'3,����""». �*%. 3 : 0'�257. 

 4. ,$5+.  -. / ����

�. - ������&$), 2010. - A 1. -  . 41-42. 

5. �.�. �-$4,"!�2. �$ +'- " !�, -&5"&�2$,"' !�,-$!-,*3 5 -&�# -2 &'!-

-"."!$1"�,,*3 " $4 �&41"�,,*3 $%%$&$-�2. - �"'2:, 
'3,"!$, 1970. - 208  . 
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��� �������� ��������"����� 1,3-��!��������������

� ���������������

�",/!$&5! �.�., �5&0" -&�2 �.�., �5-�2 
.6. 

�2')',"' $)$0$,-"�/,��� .&$�0',-$ 2 &$7�"+,*'  �')",',"( %&"2�'-

!$'- 2,"0$,"' "  �')�2$-'�'# 2  2(7"  2�70��,� -/: %&")$,"( "0 &$7�"+-

,*3 ,�2*3  2�# -2 (."7"!�-3"0"+' !"3, 4"����"+' !"3). 

�&�"72�),*' $)$0$,-$,$ ,$3�)(- 8"&�!�' %&"0',',"' %&" &'8',""

-'�&'-"+' !"3 %&�4�'0  �2&'0',,�# �&�$,"+' !�# 3"0"", -'3,"!" " 0')"-

1",*.��)'&�$;"' $)$0$,-$,�2*# .&$�0',-  -&5!-5&* " %��/75:- 2 !$+' --

2' .$&0$1'2-"+' !"3 %&'%$&$-�2, )�(  ",-'7$ !�, -&5!1"�,,*3 %��"0'&�2, 

!$! 0$-'&"$�* )�( �$7'&,�# .�-��"-��&$."" " �4C'0,*' �"�$,)* 2 0'-$�-

��!�0%�'! ,�0 $,$�"7'. 

�'!�-�&*' %&�"72�),*' $)$0$,-$,$ 5�' " %��/75:- ( 2 !$+' -2' �'-

!$& -2',,*3 %&'%$&$-�2 (0")$,-$,, 4&�0$,-$,, &"0$,-$)",, 0'0$,-",). 

�"����"+' !$( $!-"2,� -/ 9-"3  �')",',"# 2*72$,$ (2,� 2*&$�',,�# �"%�-

."�/,�# %&"&�)�# !�0%$!-,��� !$&!$ ,��� 5��'2�)�&�),��� .&$�0',-$. 

�&')" ,"3 � �4�' 0' -� 7$,"0$:- $)$0$,-"� �)'&�$;"' $&�0$-"+'-

 !"'  �')",',"(. 

>'�/ )$,,�# &$4�-* 7$!�:+$'- ( 2 "  �')�2$,"' 27$"0�)'# -2"( 1,3-

)'�")&�$)$0$,-$,$  "7�-"�1"$,$-$0". 

� )$,,�# "  �')�2$-'�/ !�# &$4�-' 7$ � ,�2,5: &'$!1"" 0* 2*4&$�"

&'$!1": 1,3-)'�")&�$)$0$,-$,$  .',"�"7�-"�1"$,$-�0. 

�" 5,�! 1. �3'0$ &'$!1"". 1,3-)'�")&�$)$0$,-$,(I);.',"�"7�-"�1"$,$-(II);  

$)$0$,-"�.',"�"7�-"�1"$,$-(III). 
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�'$!1": 1,3-)'�")&�$)$0$,-$,$  .',"�"7�-"�1"$,$-�02'�" %&" -'0-

%'&$-5&' 100 º� " $-0� .'&,�0 )$2�',"", 2 �- 5- -2"' !$-$�"7$-�&$. 

�� -$2 "  -&�',"' %&�)5!-$ %�)-2'&�)',* 0'-�)$0" 3&�0$-�-0$  

 %'!-&�0'-&"". 

�&')%����"-'�/,� 4*�� 5 -$,�2�',� +-� &'$!1"( 1,3-

)'�")&�$)$0$,-$,$  .',"�"7�-"�1"$,$-�0 %&�-'!$'- %� &$)"!$�/,�05 0'-

3$,"705  �4&$7�2$,"'0 $)$0$,-"�.',"�"7�-"�1"$,$-. 

�'$!1"" %&�-'!$:- 2 0(�!"3 5 ��2"(3, 7$ ,'%&�)���"-'�/,�' 2&'0(

4'7 %&"0',',"( !$-$�"7$-�&�2 " %&"2�)(- ! %��5+',": $)$0$,-"�  �)'&�$-

;"3 "7�-"�1"$,$-�2  2* �!"0" 2*3�)$0". 

�"-'&$-5&$

1. Butov G.M., Burmistrov V.V., Saad Karim Ramez Synthesis and Properties 

of 1,3-bis-adamantyl DisubstitutedUreas and Biureas // J. Chem. Chem. Eng., A 6, 

2012, p. 774-777. 

2. Vladimir Burmistrov, Christophe Morisseau, Kin Sing Stephen Lee, Diyala 

S. Shihadih, Todd R. Harris, Gennady M. Butov, Bruce D. Hammock Symmetric 

adamantyl-diureas as soluble epoxide hydrolase inhibitors // Bioorg. Med. Chem. 

Lett. 2014, 24, p. 2193-2197. 

'������ ���� +����� � ��&��%����& ��?����& � '��-

�� ��'������" ������ +����� � )�� �!�%����&
'�������&  

�5&*�'2$ �.�., 
���2$,+"!�2 �.�., �$4��2 �.�., ��&�-,'2$ �.�. 

�$72"-"' -'3,"+' !��� %&��&'  $ 2 ' 4��'' 5 "�"2$'- ,$�&57!5 ,$ �!-

&5�$:;5:  &')5, +-� 2 4�"�$#8'' 2&'0( 0��'- %&"2' -" ! ,'�4&$-"0*0

%� �') -2"(0. 
'3,����"+' !"' � �4',,� -"  �2&'0',,��� %&�"72�) -2$ ,'

0��5- %��,� -/: " !�:+"-/ ,'�$-"2,�' 2�7)'# -2"', ,� 0��5- 4*-/  5;' --

2',,� 50',/8',* 7$  +'- ",�','&,�# ",)5 -&"".  
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�,$�"7  5;' -25:;"3 !$-'��&"# ")'$�/,*3 (2�',"# 2 &$7�"+,*3 ,$5-

!$3 %�!$7$�, +-� %�,(-"' ")'$�/,� -" %&')0'-$ "  �')�2$,"# 2� 2 '3 "72' --

,*3  �5+$(3 %�0��$'- 2  �7)$,"" -'�&"" "75+$'0*3 %&�1'  �2, "3 ."7"+'-

 !�0, 3"0"+' !�0 " 0$-'0$-"+' !�0 0�)'�"&�2$,"". �� 0,��"3 ,$5!$3 22�-

)"- ( %�,(-"' ")'$�/,� -" %&')0'-$ "  �')�2$,"(. 

� -�+,*3 ,$5!$3, ,$%&"0'&, 2 ."7"!' -2'&)��� -'�$ " 2  �%&�0$-'  5-

;' -25'- %�,(-"' $4 ��:-,� -2'&)��� -'�$, 0�)5�/ 
5!$ !�-�&���  -&'0"- (

! 4' !�,'+,� -", -� ' -/ -'��, !�-�&�' %�) )'# -2"'0 %&"���',,*3  "� ,'

)'.�&0"&5'- (.  


$4�"1$ 1 

�&"0'&* ")'$�/,� -" 2 -'3,"+' !"3 �4C'!-$3

�)'$�/,*# �$7  	-,�8',"' �4C'0$ 0��'!5� ! �4C'05 �$7$

 -&'0"- ( ! ,5�:.  

�)'$�/,*# %&�1'   58!"  <,-$�/%"( ,$ 23�)' " 2*3�)'  58"�/,���

$�',-$ �)",$!�2*'. 

�)'$�/,*# &$ -2�&  �$&1"$�/,�' )$2�',"' !�0%�,',-�2 ,$)

!"%(;"0 &$ -2�&�0 %�)+",('- ( 7$!�,5

�$5�(. 

�)'$�/,$( �")!� -/  �(7!� -/  -&'0"- ( ! ,5�:.

�)'$�/,*# 2*-' ,"-'�/  �!�&� -/ �")!� -" "�" �$7$ %� -�(,,$.

�)'$�/,�' -2'&)�' -'��  	4C'0 %� -�(,,*#.

�)'$�/,*#  0' "-'�/  6�,�2',,�' %'&'0'8"2$,"' !�0%�,',-�2.

�)'$�/,*# %&�2�),"! -�!$  �)'�/,�'  �%&�-"2�',"'  -&'0"- ( ! ,5�:.

�2�)"- ( %�,(-"' �*��� ���� ?%�����#�'%��� $��)�''�, 2 !�-�&�0

!�,1',-&$1"" " -'0%'&$-5&* 2 �$7$3, �")!� -(3 " -2'&)��4&$7,*3

0$-'&"$�$3 ,$ 2*3�)' &$2,* 9-"0 %$&$0'-&$0 2 %&"&�),�#  &')'.  

�&') -$2�('- ( 1'�' ��4&$7,*0 22' -" ��&����� �"4 .���%&���'&�%"

?%�����#��'&� -'3,��',,*3 %&�1'  �2  5+'-�0 22')',,�# ,$0" &$,'' ��-
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!$�/,�# 3$&$!-'&" -"!" – �-!��,',"( ��!$�/,��� %&�1'  $ �- ")'$�/,��� %�

-'0%'&$-5&,*0 " !�,1',-&$1"�,,*0 %$&$0'-&$0: 

i

ii

a

qA

a

qA

a

qA
+++= ...

2

22

1

11

",-K ,    

�)' ",-K - !�9.."1"',- ",-'�&$�/,�# 3$&$!-'&" -"!" -'3,��',,*3 %&�1'  �2

         ia - 2' �2�# !�9.."1"',-  5+'-�0 !�$  $ �%$ ,� -"  

          iA - !�9.."1"',- 9!����"+,� -" (�-,� "-'�/,�' �-!��,',"' ��!$�/,���

%&�1'  $ �- ")'$�/,���) 

  iq - )��( i--��� !�0%�,',-$ 2  0' "

�2�)"- ( %�,(-"' - $��*�� �� *�$"'&���! ���*��� ��'&  (���) - 

�-,�8',"' %&')'�/,�-)�%5 -"0�# !�,1',-&$1"" ��� ! ' -' -2',,�#

%&"&�),�# !�,1',-&$1"" !�0%�,',-$ 2 %&"&�),�#  &')'.  

��( -'3,��',,*3 %&�1'  �2, 2 4��/8", -2'  �5+$'2, 3$&$!-'&,� 4��/-

8�' !��"+' -2� �-3�)�2, 2 -�0 +" �' 2*4&� 2 $-0� .'&5 &$7�"+,*3 �$7�2, 

7$+$ -5: -�! "+,*3. �$%&"0'&, 2 %&�1'  '  �"�$,"( 
�	 2 $-0� .'&5 2*-

4&$ *2$'- ( 4��/8�' !��"+' -2� 2&'),*3 �$7��4&$7,*3 2';' -2.  

� -' -2',,$( %&"&�),$(  &'),(( !�,1',-&$1"( �! ")$ 5��'&�)$ 2

2�7)53'  ��	=0,01-0,9 0�/0
3
. ����	=0,02 0�/�. 
��)$

����	=����	/��	=22,3-2000.  

� -' -2',,$( %&"&�),$( !�,1',-&$1"( 3��&$ 2 2�)' ��L=0,3-0,5 0�/�. 

��� 3��&$ 2 %"-/'2�# 2�)': ����L=300-350 0�/�. [�$,�"� 2.1.4.559-96]. 


��)$ ����L=����L/��L=700-1000  


$4�"1$ 2 

	1',!$ 9!����"+,� -" %&�1'  $  �"�$,"( 
�	 %� !�,1',-&$1""

2*4&$ *2$'0*3 2 $-0� .'&5 2&'),*3 �$7��4&$7,*3 2';' -2

�$"0',�2$,"' 2';' -2$ 6$! "0$�/,$(

!�,1',-&$1"(

2';' -2$, 

2*4&$ *2$'0���

"7 )*0�2�#

-&54*, 0�/0
3

� -' -2',,$(

%&"&�),$(

%&"7'0,$(

!�,1',-&$1"(

2';' -2$

��� 0.&., 

0�/0
3 

���

���&2�)�&�), HCL 18 2,3•10
-4 

0,2 870 
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�-�&�2�)�&�), HF 18,9 2,43•10
-4 

0,062 250 

�"�! ")  '&*, SO2 322 4,27•10
-3 

0,5 117 

	! ")* $7�-$, NO� (3=1, 2) 103 1,33•10
-3 

0,085 64 

�*2�): ��&0* %&')'�/,� )�%5 -"0*3 2*4&� �2 ��� %&'2*8$:- 2

,$ -�(;'' 2&'0( ' -' -2',,*# %&"&�),*# .�, &$  0�-&',,*3 2';' -2 2  -�

" 4��'' &$7 (-� ' -/ -'3,����"+' !"' %&�1'  *, )$�' ' �" �," %�

!�,1',-&$1"(0 2&'),*3 2';' -2, 2*4&$ *2$'0*3 2 �!&5�$:;5:  &')5, 

5!�$)*2$:- ( 2 ,�&0* ���, %&'2*8$:- ' -' -2',,5: %&"&�),5:

!�,1',-&$1": 2 ���=64-2000 &$7). 

���������� �$����)���������!� ��' ���*����!�

'���$��� � � ��� �%�$&������� ��

�.�. �$4��2 %&�.., �'#4$� %&�.., �.�$ "�/!�2$ $ %., 

�.�. 
$&$;',!� 2'). ,$5+.  �-&., �.�. ���-,"!�2 ,$+. �-)'�$

���� !"# %��"-'3,"+' !"# ", -"-5- (."�"$�) ����

�, 

�.���� !"#, volpi.ru 

	�	 «>����6», �.��-/!�2�


'%��7$;"-,*' %�!&*-"( %&"0',(:- ( )�( �4' %'+',"( %&')�-2&$;'-

,"( &$7&58',"( 7$;";$'0�# %�2'&3,� -" �- 2* �!�# -'0%'&$-5&*  2 5 -$-

,�2!$3 " $%%$&$-$3, &$4�-$:;"3 2 5 ��2"(3 %�)2�)$ ! %�2'&3,� -" 7,$+"-

-'�/,*3 -'%��2*3 %�-�!�2, !��)$ %&"0',',"' %&� -�# -'%��"7��(1""  -$,�-

2"- ( ,'2�70��,*0. 

�5;' -25:- &$7�"+,*' 0'-�)* 7$;"-* %�2'&3,� -'# �- "74*-�+,���

-'%�$, �),$!� ,$ ,$ -�(;"# 0�0',-  $0*0 %'& %'!-"2,*0 (2�('- ( " %��/-

7�2$,"' -'%��7$;"-,*3 %�!&*-"#. 

6'3$,"70 )'# -2"( -'%��7$;"-,*3 %�!&*-"# � ,�2$, ,$ %����;',""

4��/8��� !��"+' -2$ -'%�$ 7$  +'- &$7&58',"( (5,� $ 0$  *) 9-"3 %�!&*-"#. 

�����;$'0�' -'%�� ")B- ,$ ,$�&'2 0$-'&"$�$, $ -$!�' ,$ &$7�"+,*' .$7�2*'
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" 3"0"+' !"' %&'2&$;',"(. �-� %&"2�)"- !  ,"�',": %�)3�)(;'�� ! 7$;"-

;$'0�# %�2'&3,� -" -'%��2��� %�-�!$.  

6'-�) -'%��7$;"-* %�2'&3,� -'#  %�0�;/: &$7&58$:;"3 ( %�!&*-

-"# - %$  "2,*# " %�9-�05 �4�$)$'- 4��'' 2* �!�# ,$)B�,� -/: %�  &$2,'-

,":  )&5�"0" 0'-�)$0". 	),$!� 2 '  5;' -25:;"' -'%��7$;"-,*' %�!&*-

-"( ,' 5)�2�'-2�&(:- -&'45'0*0 5 ��2"(0 ��,'7$;"-*, -.'. 2  2(7"  0'3$-

,"70�0 "3 )'# -2"( %�)&$750'2$'- ( 2�7��&$,"' %�!&*-"(. �� �') -2"( -$-

!"3 2�7��&$,"# %�!$7*2$:-, +-� ,'�43�)"0� &'8$-/ %&�4�'05  ,"�',"( ��-

&:+' -" %�)�4,*3 %�!&*-"#,  1'�/:  ,"�',"( "3 )*0��4&$75:;'#  %�-

 �4,� -" " -�! "+,� -" %&�)5!-�2 ��&',"( " %"&��"7$, �%&')'�(:;"3 9!�-

���"+' !5: ,$�&57!5 ,$ �!&5�$:;5:  &')5. 

6"&�2�# �%*-  2")'-'�/ -25'-, +-� 2 ,$ -�(;'' 2&'0( %�  �2�!5%,�-

 -" .$!-�&�2 ,$"4��'' 9..'!-"2,*0  &') -2�0 7$;"-* �- %��$&�2 (2�('- (

" %��/7�2$,"' �$!�!&$ �+,*3 0$-'&"$��2, !�-�&*'  %� �4,* 2 %5+"2$-/ (

(2 %',"2$-/ (, -'&0�&$ 8"&(-/ () %�) 2�7)'# -2"'0 ��,( "�" -'%��2��� 5)$-

&$ " 52'�"+"2$-/ ( 2 �4C'0' 2 )' (-!" &$7. �',$, !�-�&$( �4&$75'- ( %&"

9-�0, )���,$ 4*-/ ,'��&:+'#,  ,"7!�# -'%��%&�2�),� -/:, 5)'&�"2$-/ (

,$ %�)���!' 2 -'+',"' 7$)$,,��� 2&'0',". �$!�!&$ �+,*' 0$-'&"$�*, 5)�2-

�'-2�&(:;"' 9-"0 -&'4�2$,"(0, ,$72$�" 2 %5+"2$:;"0" ( !&$ !$0". 

<..'!-"2,� -/ %�!&*-"#  %�,"�',,�# ��&:+' -/:,  � -�(;"3 "7

 2(75:;'��, ,$%��,"-'�( " %"�0',-$, 2 7,$+"-'�/,�#, 0'&' 7$2" "- �- ."7"-

!�-3"0"+' !"3  2�# -2 %�!&*-"( " �- %&�+,� -" '��  1'%�',"(  7$;";$'-

0*0 0$-'&"$��0. �'& %'!-"2,� %&"0',',"'  2(75:;"3, !�-�&*' %&" 2�7-

)'# -2"" ��,( �4&$75:- 7$!�! �2$28"# ( 2 %',',,*# &$ %�$2, %&'%(- --

25:;"# %&��&'25 0$-'&"$�$. 


$!"0 �4&$7�0, 7$)$+$  � -�"- 2  �7)$,"" -'%��7$;"-,��� %�!&*-"(  

%�,"�',,�# ��&:+' -/:, !�-�&�' %&" 2�7)'# -2"" 2* �!�9,-$�/%"#,��� %�-

-�!$ %&'2&$;$�� / 4* 2 �'�!"# %�&" -*# 0$-'&"$�  )� -$-�+,� 2* �!"0"

-'%��7$;"-,*0" 3$&$!-'&" -"!$0".  
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� 3�)' 2*%��,',"( "  �')�2$,"# &$7&$4�-$,� ��,'-'%��7$;"-,�' %�-

!&*-"' ,$ � ,�2' 9%�! "),�#  0��* 2!�:+$:;'' $,-"%"&"&5:;"' .� .�&-

 �)'&�$;"' )�4$2!". 

� -$,�2�',�, +-� %&')�$�$'0�' %�!&*-"' &$7&58$'- ( 2 &'75�/-$-'

3"0"+' !��� 27$"0�)'# -2"(  2,'8,"0 -'%��2*0 %�-�!�0. �,� 0$  * %�-

!&*-"( %&�" 3�)"- ��$2,*0 �4&$7�0 7$  +B- �'-'&��',,*3 3"0"+' !"3 &'$!-

1"# 0'�)5 0$-'&"$��0 %�!&*-"( " ,$4'�$:;"0 %�-�!�0 �$7$, 2 &'75�/-$-'

!�-�&*3 �4&$75:- ( !�! " �$7��4&$7,*'  �')",',"(. ���/8", -2� %&"0'-

,('0*3 ,$ %&$!-"!' -'%��7$;"-,*3 %�!&*-"# - )�2��/,�  ���,*' !�0%�7"-

1"". � %&�1'  ' 5,� $ 0$  * -$!"3 %�!&*-"# %&�-'!$:- &$7�"+,*' ."7"!�-

3"0"+' !"' %&'2&$;',"( !$! 2,5-&" 0$-'&"$�$, -$! " ,$ '�� %�2'&3,� -" " 2

�$7��4&$7,�0 %��&$,"+,�0  ��'. 	),$!�, !$! %&$2"��, !�! ��4&$75:;"#

%&�1'   - �%&')'�(:;"#. �&" )� -"�',"" �%&')'�',,�# -'0%'&$-5&* ,$+"-

,$'- ( -'&0"+' !�'. &$7���',"' �&�$,"+' !"3  �')",',"# (!�! �2$,"'). 	4-

&$75:;"' ( %&" !�! �2$,"" �$7* 2*&*2$:- ( ,$&5�5, $ -2B&)*# � -$-�! - 

!�!  - &$ %��$�$'- ( ,'%� &') -2',,� ,$) 7$;";$'0�# %�2'&3,� -/:. 

���5+',,�' %�!&*-"' �-,� "- ( ! ��,'7$;"-,*0 2 %5+"2$:;"0 (

0$-'&"$�$0. 	,� ,$,� "- ( ,$ %�2'&3,� -/ 7$;";$'0�# !�, -&5!1"" " 2

%&�1'  ' 9! %�5$-$1"" )�%��,"-'�/,� 2*%��,('- .5,!1": )'!�&$-"2,�-

�-)'��+,��� 0$-'&"$�$. �&" 2�7)'# -2"" ��,( "�" -'%��2��� 2�7)'# -2"(

%�!&*-"' �4&$75'- ��,' -�#!"# 2 %',',,*# -'%��"7��"&5:;"#  ��#.  

�  �')5'0�' -'%��7$;"-,�' %�!&*-"'  %�,"�',,�# ��&:+' -/: &'-

!�0',)5'- ( )�( �4&$4�-!"  -$�/,*3, �'�'7�4'-�,,*3,  -'!��%�$ -"!�2*3 "

)'&'2(,,*3 %�2'&3,� -'# %�  �')5:;"0 5 ��2"(0: �4' %'+',"( ,�&0$-

-"2,��� %&')'�$ -'%�� -�#!� -",  �7)$,"( ,')�&�����, !$+' -2',,���, )��-

��2'+,��� %�!&*-"(, -'3,����"+,� -" %&�"72�) -2',,��� %&�1'  $. 


