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�5Q;5RFCBG KC>5H@ E@B>CQ< LGH;5LCFGN B8 5EB5NG +5FG8-;@F8KGH< >8 +5FG-N-LGH;5-
-E@KC>@F8-;@F8KGH<, QH8>B@T Q8RCQ+C?<N8>@ NGHB5NFCBBO G5BGN KC>8FGN in situ. &5EFG-
HICB5 5EB5NBG Q8-5B5KG;B5E>G NGHB5NFCBBO G5BGN E;GRF8 >8 Q5F5>8 Q <>N5;CBBOK 
B8B5?8E>@B5- J@T KC>8FGN. �E>8B5NFCBG 5+>@K8FSBG <K5N@ E@B>CQ< B8B5?8E>@B5- G 
]5;K<N8BBO B8+5NBCB@T B8B5?8E>@B-8K@ LGH;5LCFGN. &5EFGHICB5 5EB5NBG NF8E>@N5E>G 
B8+5NBCB@T LGH;5LCFGN, N@QB8?CB5 ;5QKG; G +GH>NC;HICB5 +;@;5H< GKK5RGFGQ5N8B@T 
B8B5?8E>@B5-.  

The methods of synthesis of polyacrylamide/poly-N-hydroxymethylacrylamide hydrogels 
which are able to provide in situ metal ions reduction are developed. The main pecularities of 
silver and gold ions reduction with further nanoparticles formation have been investigated. 
The optimal conditions of nanoparticles synthesis and hydrogel filled by nanoparticles 
formation have been established. The main properties of filled hydrogels have been 
investigated, it has been determined the size and confirmed the nature of immobilized 
nanoparticles. 

D5E>8B5N-8 +;5RFCK@. 	��"j� j&!"�� (!�"'&��l $��'"$&#��, ��*"��&��+ ���"h�(!��)�j� 
j&!�#��, m�m��h�e, j�u!� �&l)� �&�"#�)�, l)� �(!"!�" "oj&k%u!� i+ m�(!"(%����l, m")'&j�, % o�"-
j&��h��+ ��#l+. ��"$"��� *'�)!�h�" �& �(�%n j&!"��� "�&'k���l ��*"��&��+ ���"h�(!��)�j� 
$��'"$&#�� m g"'j%����lj ���"h�(!��") j&!�#% in situ, l)� o �& ��j�$�#� ��&�&��l !")(�h��+ 
����"�#u��#���+ �$&�!��. 
("o#��"u *'"o#&j"u o�#�x"(!� ���"j�+ j&!"��� n �&'���"j�'��e 
'"m*"��# �jj"o�#�m"����+ ���"h�(!��") *" "o’nj% $��'"$&#u. �"j% '"m'"o#&��l *'����*"�" �"��+ 
*��+"��� � j&!"��� (��!&m% ���"h�(!��") j&!�#�� % $��'"$&#l+ n �)!%�#���j m������lj. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. 
(!����j h�("j �&#�)% %��$% �"(#����)�� *'�-

�&'!�u!� $��'"$&#�, ��*"��&�� ���"h�(!��)�j� j&!�#�� [1-4]. 
("o#��" �)!%�#���j n '"m'"o#&��l 
$��'"$&#&��+ )"j*"m�!�� m ���"h�(!��)�j� j&!�#�h�"$" ('�o#�. 	��"j", �" j&!�#�h�& ('�o#" 
*'"l�#ln *"!%k�% ��!�j�)'"o�% ��u �" x�'")"$" (*&)!'� j�)'""'$���mj��, !"j% ��&�&��l ���"-
h�(!��") ('�o#� � $��'"$&#� m%j"�#un �&#�)& m���)��#&��l �#l '"m'"o#&��l o�)!&'������+ !� 
o�)!&'�"(!�!�h��+ $&#&��+ #�)�'(�)�+ g"'j. 

	��"j� j&!"�� (��!&m% ���"h�(!��") j&!�#�� �jj"o�#�m"����+ � $��'"$&#l+ *&'&�o�h�u!� 
*'�$"!%����l ���"h�(!��") !� $��'"$&#�� ")'&j" � *"!�j g�m�h�& )"jo��%����l h� mj�x%����l 
���"h�(!��") m $&#&%!�"'u��#��"u )"j*"m���nu m *"��#�x�j $&#&%!�"'&��lj [2–4]. �'%$�j, 
!&+�"#"$�h��x�j j&!"�"j (��!&m% n "�&'k���l ���"h�(!��") in situ [5–7]. �'"!& �&�"#�)"j, �" 
�(!"!�" "oj&k%n e"$" m�(!"(%����l, n ()#����(!� '���"j�'�"$" ����"�#&��l �"��� *" "o’nj% $��'"-
$&#u. �& m%j"�#&�" !�j, �", *�� h�( "o'"o#&��l '"mh��"j ����"���)� $��'"$&#u, ��(�h&�"$" 
'&�$&�!"j ('�o#� (("#�, )"j*#&)(�� (*"#%)� ('�o#�), �"�� Ag+ ��g%��%u!� ��m"���, � ����"���) 
�(&'&���%, �" h�(!" *'��"��!� �" $'���n�!�"$" ����"�#&��l Ag+ [8]. �&e �&�"#�) "("o#��" 
���h%!��e *�� h�( *'�$"!%����l ��*"��&��+ $��'"$&#�� �&#�)�+ '"mj�'��. 
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�C>8 ;5R5>@. �"m'"o#&��l j&!"��)� ����"�#&��l �"��� ('�o#� � $��'"$&#l+ o&m m�(!"(%����l 
�"��!)"��+ ����"�#u��#���+ �$&�!��, "*!�j�m���l %j"� "�&'k���l ���"h�(!��") j&!�#�h�"$" 
('�o#� �jj"o�#�m"����+ % $��'"$&#� �� "(�"�� *"#��)'�#�j��% !� *"#�-N-$��'")(�j&!�#�)'�#�j��%, !� 
�"(#��k&��l �#�(!��"(!&e $��'"$&#��, ��*"��&��+ ���"h�(!��)�j� ('�o#�. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �#l (��!&m% *"#�j&'�"i j�!'��� $��'"$&#u o%#� ��)"'�(!��� 

$&#&%!�"'u��#��� *"#�j&'�: *"#��)'�#�j�� (��= 780·103) !� *"#�-N-$��'")(�j&!�#�)'�#�j�� 
(��=1100·103). ���'"$&#� "�&'k%��#� % '�m� �m�nj"��i $&#&%!�"'u��#���+ *"#�j&'�� � %j"��+ 
)�(#"!�"$" )�!�#�m% *'� !&j*&'�!%'� 70 º�, ���*"����" �" '�(. 1. 
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\�	. 1. U�������
 ��������J� �����	� J���J��> ����� �������> ���J����� ������������  

�� ���-N-J����	��������������� 
 
��(�h&��l $��'"$&#u '&�$&�!"j ('�o#� *'"�"��#� � !�)"j% *"'l�)%: $��'"$&#�, *'"j�!� % 

�"�� *'� 20 º� ��(�h%��#� '"mh��"j '&�$&�!� (2 �"o�). ��(#l ��(�h&��l $��'"$&#u, e"$" m�)'���#� 
� $&'j&!�h��e )u�&!� !� *'"$'���#� *'� 60 º�. �+&j�!�h�", *'"�&( "�&'k���l $��'"$&#��, 
��*"��&��+ ���"h�(!��)�j� ('�o#�, j"k�� ���"o'�m�!� !�):  

 

 
\�	. 2. `���L���
 ��	����� ��������J� 	�G�� ���G�������� � J���J�� 

 
�#l �"(#��k&��l )"j*"m�!�� j&!"�"j � (*&)!'"()"*�i m'�m)� ��*"��&�"$" $��'"$&#u 

'%e�%��#� m ��)"'�(!���lj #�o"'�!"'�"$" o#&��&'� *'� 20000 "o/+� � ��(*&'$%��#� % �"�� !�), �"o 
m�o&m*&h�!� �"(!�!�u �#l ��j�'u����l ��("'o��u. ª) m'�m") �#l *"'���l��l o%� ��)"'�(!���e 
*'"j�!�e �"�"u $��'"$&#�, m'%e�"����e � ��(*&'$"����e ���#"$�h�". 

 
�CQ<FS>8>@ G 5RL5N5;CBBO.  ��e '"o"!� $��'"$&#� ��*"��&�� ���"h�(!��)�j� ('�o#� o%#� 

"�&'k��� � ��� (!���i. �� *&'x�e (!���i "!'�j%��#� *"#�j&'�� $��'"$&#� �� "(�"�� *"#��)'�#�j��% !� 
*"#�-N-$��'")(�j&!�#�)'�#�j��%. ���!&m !�)�+ $��'"$&#�� m��e(�u��#� m� )"��&�(���e��j j&+���m-
j"j g"'j%����l *"#�j&'�"$" )�')�(% � %j"��+ )�(#"!�"$" )�!�#�m% *'� '� 3.0 (H2SO4). �� �'%$�e 
(!���i $��'"$&#� ��(�h%��#� '"mh��"j '&�$&�!� ('�o#� !� m��e(�u��#� ����"�#&��l �"��� Ag+ �" Ag0. 
�#l !"$", �"o %(%�%!� �*#�� m�#�x)�� )�!�#�m�!"'�, l)�e o%� ��)"'�(!���e �� *&'x�e (!���i 
(g"'j%����l *"#�j&'�"$" )�')�(% $��'"$&#u), !� j"k#���+ ��m�)"j"#&)%#l'��+ �"j�x"), $��'"-
$&#� *&'&� ��(�h&��lj o%#� '&!&#��" *'"j�!� �"�"u. 


("o#��"u ���j����(!u $��'"$&#�� ��"$" !�*%, *"'���l�" m �(�%uh�j� ���#"$�j�, n !&, �" 
����"�#&��l Ag+ �" Ag0 ���o%��n!�(l m� ���(%!�"(!� �"��!)"�"$" ����"�#u��#��"$" �$&�!�, !"o!", 

�"�� �"���e '"mh�� 
'&�$&�!� Ag 

*'"j��)� 

��o%+���l % 
'-�� '&�$&�!� 

('�o#� Ag+ 

�&'j&!�-
m���l m'�m)�

*'"$'�� 
*'� 60 �� 

���'"$&#�, 
��*"��&��e 

���"h�(!��)�j� 
j&!�#�h�"$" ('�o#� 

Ag+ 
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����"�#&��l �"��� ���o%��n!�(l m� %h�(!� g'�$j&�!�� *"#�j&'�"$" )�')�(% $��'"$&#u. t")"�� 
g'�$j&�!� #���u$�� % ()#��� *"#�j&'�"i (�!)� $&#u j�(!l!� �j���� !� $��'")(�j&!�#&�"�� 
g%�)��"��#��� $'%*�. � #�!&'�!%'��+ ����+ ���"j", �" $��'")(�j&!�#&�"�� $'%*� j"k%!� o'�!� 
%h�(!� � ")�(�"-����"���+ '&�)��l+, m")'&j�, �m�nj"��l!� m ")�(��)�j� m %!�"'&��lj )�'o"-
)(�#���+ $'%* [9]. � ��x"$" o")%, ����"�#&��l ('�o#� % $��'"$&#l+ *"#��)'�#�j��%, (!'%)!%'"����+ 
N,N’–j&!�#&�-o�(-�)'�#�j��"j �& ���o%��n!�(l [8]. �"j%, �&"o+���" ���k�!�, �" ����"�#&��l �"��� 
('�o#� m��e(�un!�(l (�j& m� %h�(!� $��'")(�j&!�#&�"��+ g'�$j&�!�� #���u$�� % ()#��� *"#�j&'�"$" 
)�')�(% $��'"$&#�� ('�(. 3). 
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\�	. 3. ���������
 ��� Ag+ �� ���	� J����	������������ ���J����� ��������J� �����	� J���J��> 

 
t%#" ��l�#&�", �" '�m�� '&�$&�!� ('�o#� *'"l�#lu!� '�m�% �)!����(!� *�� h�( ����"�#&��l. 

��), ��e�)!����x�j �#l ����"�#&��l '&�$&�!"j ('�o#� � ��e (�(!&j� ��l���(l �j��)�! $��'")(��% 
('�o#� (Ag(NH3)2OH). 	���"�#&��l Ag+ % '�m� ��)"'�(!���l ��"$" '&�$&�!% ���o%��n!�(l �k& *�� h�( 
e"$" ("'o��i. �'"!& ��(")� �)!����(!� ��ni (*"#%)� �& �"m�"#ln m�o&m*&h�!� '���"j�'�& ��&�&��l � 
����"�#&��l ('�o#� � "o’nj� $��'"$&#u. �'� )"�!�)!� $��'"$&#u m �"���j �j��)�!% $��'")(��% ('�o#� 
���o%��n!�(l �"�"#� x���)& ����"�#&��l �"��� ('�o#� m %!�"'&��lj ���"h�(!��") �� *"�&'+�� 
m'�m)�. �"o!" %!�"'&��l h�(!��") j&!�#�h�"$" ('�o#� m ��)"'�(!���lj Ag(NH3)2OH #�j�!%n!�(l 
e"$" ��g%m�nu � "o’nj $��'"$&#u. 

AgNO3 ��l���(l m��h�" j&�x �)!����j '&�$&�!"j �#l ����"�#&��l � $��'"$&#l+ *"#��)'�-
#�j��–*"#�-N-$��'")(�j&!�#�)'�#�j��%. ��), ��)"'�(!"�%uh� AgNO3, ����"��!� �"�� ('�o#� �" 
e"$" j&!�#%, o&m m�(!"(%����l �"��!)"��+ ����"�#u��#���+ �$&�!�� �& �����#"(�. 

�'"�&�&�� �"(#��k&��l m ��)"'�(!���lj Ag(NH3)2NO3 l) �k&'&#� �"��� ('�o#� *")�m�#�, �" 
��o%+���l $��'"$&#��  *"#��)'�#�j��-*"#�-N-($��'")(�j&!�#)�)'�#�j��% % �"��"j% '"mh��� ��"$" 
�j��)�!% *'� )�j��!��e !&j*&'�!%'� �& (%*'"�"�k%n!�(l e"$" ����"�#&��lj �" j&!�#�h�"$" ('�o#�. 
�'"!&, ����"�#&��l Ag+ �" Ag0 m�o&m*&h%n!�(l *'� *�����&��� !&j*&'�!%'� �" 60 º�. 

!�"'&��l ���"h�(!��") ('�o#� � $��'"$&#l+ (%*'"�"�k%n!�(l ����)�&��lj k"�!"-)"'�h-
�&�"$" m�o�'�#&��l $��'"$&#��, �" *"�’lm��" m l���&j *"�&'+�&�"$" *#�mj"��"$" '&m"���(% ���"-
h�(!��") Ag. 	��"j", �" *"#"k&��l (j%$� *"$#�����l % ����j�e "o#�(!� (*&)!'� �"m�"#ln 
���(#��)"�%��!� g"'j%����l ���"h�(!��") ('�o#� !� *&'&�o�h�!� i+�u �$#"j&'���u. �� '�(. 4 
���&�&�� � (*&)!'� $��'"$&#��, ��*"��&��+ ���"h�(!��)�j� ('�o#�. 

ª) ����" m� (*&)!'��, ���"h�(!��)� ('�o#�, �jj"o�#�m"���� � $��'"$&#l+, *'"l�#lu!� 
+�'�)!&'�% (j%$% *"$#�����l m j�)(�j%j"j � "o#�(!� 400–430 �j. ��(. 4, � �#u(!'%n *"$#�����l 
(��!#� m'�m)�j� )"j*"m�!��, l)� o%#� "�&'k���� *'� '�m��+ )"��&�!'���l+ �o("'o"���"$" '"mh��% 
Ag(NH3)2NO3. 	���", �" *"h�!)"�� )"��&�!'���l *'&)%'("'% � $��'"$&#� �*#���n �� *"#"k&��l 
j�)(�j%j% *"$#�����l. ��)(�j%j *"$#�����l mj��%n!�(l ��� 400 �" 420 �j *�� h�( mo�#�x&��l 
)"��&�!'���i *'&)%'("'� � h"!�'� '�m� (��� 0,0073 �" 0,029 %). 	��"j", �" *"#"k&��l j�)(�j%j% 
*"$#�����l )"'&#un!�(l m '"mj�'"j (��!&m"����+ ���"h�(!��") [10, 11]. �"j% !�)& mj��&��l, 
*"!'�o�" ���k�!� ��(#��)"j "�&'k���l ���"h�(!��") '�m�"$" '"mj�'%. ��(. 4, G �#u(!'%n ����"�-
#&��l �"��� Ag+ � j�!'��� $��'"$&#u *'� '�m�"j% h�(� *'"$'�����l. � ��"$" '�(%�)� ����", �" m� 
mo�#�x&��lj h�(% *'"$'�����l �" 48 $"�, mo�#�x%n!�(l ��!&�(����(!� *"$#�����l ((*&)!'� o%#� 
m�l!� � *"'���l#���+ %j"��+). �'"$'�����l $��'"$&#�� m �o("'o"����j '"mh��"j *'&)%'("'% o�#�x& 
48 $"� �& *'��"��!� �" mo�#�x&��l �o("'o��i (��!#�. �"j%, �� ��x% �%j)%, �#l ����"�#&��l *'&-
)%'("'% Ag(NH3)2NO3 �"(!�!��" *'"$'���!� $��'"$&#� m �o("'o"����j '"mh��"j *'"!l$"j 48 $"�. 
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\�	. 4. U?-	������ J���J���, ���������� ������	������� ��������J� 	�G��;  
� – ��� ����� ���������� ���H�����H
� �L����� ��� Ag+; G – ��� ������ ��	 ���������
 
 

�'�j !"$", o%#" �(!��"�#&�", �" *'� mo�#�x&��� �j�(!% g'�$j&�!�� *"#�-N-$��'")(�-
j&!�#�)'�#�j��% % *"#�j&'�"j% )�')�(� $��'"$&#u *"#"k&��l j�)(�j%j% *"$#�����l mj��%n!�(l % 
o�) j&�x"i �"�k��� +��#�. �&, ���*"����", �)�m%n �� mj&�x&��l '"mj�'% h�(!��"). ��)�e &g&)! 
j"k�� *"l(��!� mo�#�x&��lj )�#�)"(!� �&�!'�� ����"�#&��l h�(!��"). 

	��(%!��(!� (j%$ *"$#�����l � %(�+ ���&�&��+ (*&)!'�+ � "o#�(!� 335 � 560 �j "m��h�n *"��% 
���(%!��(!� �$'&$�!�� ���"h�(!��") Ag !� )#�(!&'�� Agn % ��*"��&��+ $��'"$&#l+ [12, 13].  

�� '�(. 5 ���&�&�� j�)'"g"!"$'�g�i ()��%uh"i (�) !� !'��(j�(�e�"i (o) &#&)!'"��"i j�)'"-
()"*�i. 

 
\�	. 5. c�	��L���
 ����������� ������������� ������� ����	����: 

� – CbB; G – FbB; � – ������� ��	����� �� ������� 
 

���� j�)'"g"!"$'�g�i *��!�&'�k%u!� ��l���(!� ���"h�(!��") j&!�#�h�"$" ('�o#� � *"#�j&'��e 
j�!'��� $��'"$&#u. ���#�m j�)'"g"!"$'�g�i 5, G *")�m%n, �" (��!&m"���� ���"h�(!��)� j�u!� 
���j&!' ��� 6 �" 50 �j. �"m*"��# h�(!��") m� '"mj�'"j, *"o%�"����e ��j�'u����lj ���j&!'� h�(-
!��") m )"�)'&!�"i g"!"$'�g�i ���&�&��e �� '�(. 5, �. �&'&���"h�(#"�& m��h&��l ���j&!'� 
���"h�(!��"), �" ���*"����n ���&�&�"j% '"m*"��#%, (!��"��!� 15 �j.  

!�"'&��l ���"h�(!��") ('�o#� o%#" *��!�&'�k&�" '&�!$&�"(!'%)!%'��j ���#�m"j )"j*"-
m�!%.  '&�!$&�"$'�j� ('�(. 6) ���")"j*"m�!% (*"(!&'�$�u!�(l *�)�: 38.02°, 44.22°, 64.42°, !� 77.37°, 
l)� ��#&k�!� �" ���o�!!l h&'&m (111), (200), (220), !� (311) $'��� ���"h�(!��") ('�o#�, ���*"����" 
[14, 15]. ���'"$&#� *"#��)'�#�j��-*"#�-N-($��'")(�j&!�#)�)'�#�j��% �& *'"l�#ln !�)�+ *�)��. 

���� '&�!$&�"(!'%)!%'�"$" ���#�m% *��!�&'�k%u!� ����"�#&��l �"��� Ag+ �" ���"h�(!��") 
j&!�#�h�"$" ('�o#�, � !�)"k ���(%!��(!� ")(��% ('�o#�, l)�e ��k)" ���'�m��!� ��� j&!�#�h�"$" ('�o#� 
m� ����j� &#&)!'"��"i j�)'"()"*�i. 
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\�	. 6. \���J���J����  ����������J� J���J��> � ���G��������� ������	������� 	�G�� 

 

!k&, � '"o"!� '"m'"o#&�" *'����*"�" �"��e (*"(�o "�&'k���� $��'"$&#��, ��*"��&��+ ���"-

h�(!��)�j� j&!�#�h�"$" ('�o#�. �&e j&!"� n !&+�"#"$�h��j � �& ��j�$�n ��&�&��l ����"�#u��#���+ 
�$&�!��, l)�, m�m��h�e, *'"l�#lu!� ��(")% !")(�h��(!�. ����o'��" �k&'&#" �"��� ('�o#�, �" �"m�"#ln 
��&(!� �"�� Ag+ % $��'"$&#&�% j�!'��u � � *&���+ %j"��+ m��e(��!� ����"�#&��l m g"'j%����lj 
���"h�(!��"). �"(#��k&�" �#�(!��"(!� $��'"$&#��, ��*"��&��+ ���"h�(!��)�j� ('�o#�, � ���h&�" 
"(�"��� m�)"�"j�'�"(!� i+ g"'j%����l. 	(!��"�#&�", �" ��e��$"j�x�j� g�)!"'�j� �*#��% �� 
'"mj�' ���"h�(!��"), �jj"o�#�m"����+ % j�!'��� $��'"$&#u, n )"��&�!'���l �"��� ('�o#� � $��'"$&#� 
�" *"h�!)% ����"�#&��l !� �j�(! g'�$j&�!�� *"#�-N-($��'")(�j&!�#)�)'�#�j��% % *"#�j&'�"j% )�'-
)�(� $��'"$&#u. �'�j !"$", *&'&��$"u '"m'"o#&�"$" j&!"�% n j"k#���(!� )"�!'"#�"���"$" ����"�-
#&��l �"��� m g"'j%����lj ���"h�(!��") ('�o#�, '���"j�'�" �jj"o�#�m"����+ � "o’nj� $��'"$&#u. 

 
1. C������� P.B., I�	���H��� O.Q., U��G��J a.\. T����J����K� �����������K ����H��	��J� 

���������
 // c����i�i O�Hi�������� ������i� ���� U������. – 2007. – � 2. – C. 146–150. 2. Lee Y.-J., 
Braun P.V. Tunable Inverse Oral Hydrogel Ph Sensors // Advanced Materials. – 2003. – Vol. 15. – P. 563–566.  
3. Sershen S.R., Westcott S.L., Halas N.J., West J.L. Temperature-sensitive polymer-nanoshell composites 
for photothermally modulated drug delivery // J. Biomed. Mater. Res. – 2000. – Vol. 51. – P. 293–298.  
4. Sheeney-Haj-Ichia L., Sharabi G., Willner I. Control of the Electronic Properties of Thermosensitive 
Poly(N-isopropylacrylamide) and Au-Nano-particle/Poly(N-isopropylacrylamide) Composite Hydrogels upon 
Phase Transition // Advanced Functional Materials. – 2002. – Vol. 12. – P. 27–32. 5. Murthy P.S.K.,  
Y. Murali Mohan, Varaprasad K., Sreedhar B., K. Mohana Raju First successful design of semi-IPN 
hydrogel–silver nanocomposites: A facile approach for antibacterial application // Journal of Colloid and 
Interface Science. – 2008. – Vol. 318. – P. 217–224. 6. Endoa T., Ikedab R., Yanagidaa Y., Hatsuzawaa T. 
Stimuli-responsive hydrogel–silver nanoparticles composite for development of localized surface plasmon 
resonance-based optical biosensor Analytica Chimica Acta. – 2008. – Vol. 611. – P. 205–211.  
7. Tarnavchyk I., Voronov A., Kohut A., Nosova N., Varvarenko S., Samaryk V., Voronov S. Reactive 
Hydrogel Networks for the Fabrication of Metal–Polymer Nanocomposites // Macromolecular Rapid 
Communications. – 2009. – Vol. 30. – P. 1564–1569. 8. Saravanan P., M. Padmanabha Raju, Alam S.  
A study on synthesis and properties of Ag nanoparticles immobilized polyacrylamide hydrogel composites // 
Materials Chemistry and Physics. – 2007. – Vol. 103. – P. 278–282. 9. Q����� ������	�H����K� 
���������. – B.: e���
, 1984. – 296 	. 10. Fornasiero D., Grieser F. The kinetics of electrolyte induced 
aggregation of Carey Lea Silver colloids // J. Colloid Interface Sci. – 1991. – Vol. 141. – P. 168–179.  
11. Link S., El-Sayed M.A. Size and temperature dependence of the plasmon absorption of colloidal gold 

N    2-theta d-spacing    Counts     InT/100 
----------------------------------------------------------------- 
1     38.02    2.3651       231     100.0 
2     44.22    2.0468        67      29.1 
3     47.22    1.9235       231     100.0 Si-powder 
4     56.02    1.6404       161      69.5 Si-Powder 
5     64.42    1.4452        53      22.7 
6     76.27    1.2475        62      26.8 Si- Powder 
7     77.37    1.2325        56      24.0 
-Si-was used as internal standard ------------------------------- 
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nanoparticles J. Phys. Chem. – 1999. – Vol. 103. – P. 4212–4217. 12. Mostafavi M., Keghouche N., Del-
court M.O., Belloni J. Ultra-slow aggregation process for silver clusters of a few atoms in solution // 
Chem. Phys. Lett. – 1990. Vol. 167. – P. 193–197. 13. Gutierrez M., Henglein A. Formation of colloidal 
silver by "push-pull" reduction of silver(1+) // J. Phys. Chem. B 97 (1993) 11368–11370. 14. Thomasa V., 
Murali Mohan Yallapub, Sreedharc B.,  Bajpai S.K. A versatile strategy to fabricate hydrogel–silver 
nanocomposites and investigation of their antimicrobial activity // Journal of Colloid and Interface 
Science. – 2007. – Vol. 315. – P. 389–395. 15. Mohan Y.M., Premkumar T., Lee K., Geckeler K.E. 
Fabrication of silver nanoparticles in hydrogel networks // Macromol. Rapid Commun. – 2006. – Vol. 27. –  
P. 1346–1354. 
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�8NCHCB5 H5EFGHICBBO K5FC-<FO;B5P K8E@ >8 K5FC-<FO;B5-K8E5N5L5 ;5Q+5HGF< 
+C;5-E@H5NKGEB@T K5H@]G-8>5;GN +5NC;TBG, �5 5>;@K8BG +;@ -5+5FGKC;@Q8JGP N-[(>;C>-
R<>@F+C;5-E@)KC>@F]8-;@F8KGH< Q N@�@K@ CE>C;8K@ (KC>)8-;@F5N5L5 ;OH<. 

Molecular weight and molecular-weight distributing study of the peroxide-containing 
surface modifiers are described. These modifiers were obtained via polymerization of N-([tert-
butylperoxy)methyl]acrylamide with higher (met)acrylate esters. 

D5E>8B5N-8 +;5RFCK@.   �&l)�+ �"(#��k&��l+ [1, 2] *")�m��", �" $&!&'"g%�)��e�� *"#�-
*&'")(���, l)� %!�"'uu!�(l x#l+"j )"*"#�j&'�m���i *&'")(��"�j�(��+ j"�"j&'�� m j"�"j&'�j� 
�)'�#"�"$" !� ����#"�"$" 'l�%, j"k%!� o%!� &g&)!���" ��)"'�(!��� �#l *&'")(�����i *"#�j&'��+ 
*"�&'+"��. 
(�"��� j�(� �"(#��k&�� ��)"���� m ��)"'�(!���lj )"*"#�j&'�� �� "(�"�� 5-!'&!-
o%!�#*&'")(�-5-j&!�#-1-$&)(&�-3-�� (	��) !� 2-$��'"*&'")(�-2-j&!�#-5-$&)(&�-3-�� (	��). ��!"'� 
��+ �"(#��k&�� *")�m�#�, �" j"#&)%#l'�� j�(� (��) !� j"#&)%#l'�"-j�("��e '"m*"��# (���) 
j"��g�)�!"'� *"�&'+�� n ��k#���j *�'�j&!'"j, �" ��m��h�n &g&)!����(!� *&'")(�����i *"�&'+��. 	 
"(!���� '")� o%#" (!�"'&�" �"��e *&'")(��"�j�(��e j"�"j&' [3] – N-[(����-o%!�#*&'")(�)-
j&!�#]�)'�#�j�� (��) !� ��m)% &g&)!����+ j"��g�)�!"'�� j��&'�#��"i !� *"#�j&'�"i *"�&'+�� �� 
e"$" "(�"�� [4,5]. ��!���l "*!�j�m���i %j"� ��)"'�(!���l ��+ j"��g�)�!"'�� *"�&'+�� (*'�h���#� 
�&"o+����(!� % �"(#��k&��� i+��"i j"#&)%#l'�"i j�(� !� j"#&)%#l'�"-j�("��+ '"m*"��#��. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM.  #�!&'�!%'� [6, 7] �&"��"'�m"�" *"���"j#l#�, �" 

)"*"#�j&'�m���l *&'")(��"�j�(��+ j"�"j&'�� �#)&��#)���"$" 'l�% (m")'&j� 	�� !� 	��) *&'&o�$�n 
� '&k�j� (#�o)"$" ��$�o%����l, �" (%*'"�"�k%n!�(l *&'x�j *"'l�)"j '&�)��i *"#�j&'�m���i *" 
*&'")(��"�j�(�"j% j"�"j&'% !� ��!�o�!�"u m�#&k�"(!u j"#&)%#l'�"i j�(� )"*"#�j&'% ��� �j�(!% 
� *"#�j&'�m�!� *&'")(��"�j�(�"$" j"�"j&'�. ��m"j m !�j �#l N-[(����-o%!�#*&'")-
(�)j&!�#]�)'�#�j��% (��) � '"o"!� [8] *")�m��", �" *"'l�") '&�)��i *"#�j&'�m���i *"*&'")(��"-
�j�(�"$" j"�"j&'� (!��"��!� 0.71, l)�e �(!"!�" ���'�m�ln!�(l ��� "������. �& ���+�#&��l *"�’lm��" 
m !�j,  �" (#�o)"��$�o"����e j&+���mj *"#�j&'�m���i �#l �� '&�#�m%n!�(l m��h�" j&�x"u j�'"u, 
��k �#l *&'")(��"�j�(��+ j"�"j&'�� �#)&��#)���"$" 'l�%.  
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