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�-��1�$� �0%"((&3 1 0,%�)&%8 �"%"0%��4&'(� 5��0%"+%8 #"0.%"!� 6%$�� ((, %" ("��-�' ((, 

�0"1&$ 0%&'(�3 $�1, 2� -��5$�1�%8 1� $&1'6� ((, (�$�3 % ��%��&� %" 5"!�61( ((, 1�$�&)),.  

�&)8�� (" % ��%��&7 ���"7(� �&)8�&0%8 ("��-�' (��� �0"16 - � $�26/ 5 #)�1. %, 1� ,��3 

2����6 1�1"/%80, 2  3 #)(. % (�$�3 �0"1&$. ��#6 ("5�&)" ("�")8(" -�%� !" 6 #�1 �(&5"*&7 (",$(�3 

0-�0�!&$ �!��!�� �0"1&$ %" -�.6�6 & ��5��!*& (�$�3 % 3(�)��&� 73 � �6- �"*&7 [1, 0. 134].  

�- *�4&�" (".�7 ��!�%� -�),�"/ $ 6�"36$"((& 06'"0(��� 0%"(6 46(�*&�(6$"((, �'�0(�3 

0-��61 & ��5��!*& � ")8(�3 -���)"1(�3 .),3&$ %" 5"3�1&$ 1), $��&. ((, ��0%��3  ��)��&'(�3 

-��!) # �&��$���"12�(�. 

�",$(&0%8 $ �0"1"3 ( �!3&1(�3 1), ��0)�( -���$(�3  ) # (%&$ 1"/ #��)�$&0%8 1), 73 

$�����0%"((, $ ,��0%& ���"(�-#&( �")8(�3 1�!��$. �( �� %�'(" *&((&0%8 ��� $ 5("'(&� #&�& 
$�5("'"/%80, (  %&)8�� 6#&0%�# $ (�3 �0(�$(�3 #"��� ) # (%&$, ")  � (  # (. ( �!3&1(�3 1), 

(��#")8(��� ��0%6 %" ��5$�%�6 #&��� ) # (%&$ [2, 0. 44]. 

������0%"((, �0"16 ,� 1�!��$" / 1�0�%8 -�5�%�$(�#, �0�!)�$� $�"3�$6+'� $&1’/#(�� !")"(0 

 ) # (%&$ ��$) ((, 6 ?�6(%"3 � �&�(6. �0"1, 6 -��&$(,((& 5 �(�7$��+, #&0%�%8 !&)8.6 �&)8�&0%8 

4�04��6 %" �")8*&+. 	 �63�#& 4��#� "5�%6 %" 4�04��6 .$�1.  5"0$�++%80, 

0&)808����0-�1"�08��#� ��0)�("#� (&� 73 $")�$& 4��#� [3, 0. 151]. 

�0(�$(�+ 0�)"1�$�+ � ��# (1"*&� $( 0 ((, ��� $ ,��0%& 1�!��$ / ��"(�'(� 1�-60%�#& 
��(* (%�"*&7 0�) � $"���3 # %")&$ 6 ?�6(%&. ���, 2� 6%$��++%80, (" �'�0(�3 0-��61"3 0#%. 

��$  (#. ���-�$(�*8���) $�����0%�$6/%80, ,� ���"(�-#&( �")8(  1�!��$� #&0* $�#� 

4 �# �08��#� ��0-�1"�0%$"#�, 5��� #" $ 0 )"3 ���-�$(�*8���� �"��(6. � 56)8%"%� $-)�$6 ��� 

(" "��� ��)��&'(�� 0%"( ?�6(%&$ ("$ 1 (� $ %"!)�*& 1. 

�)(7$89 1 – �*/40 4 7'! +)#"$: *'0)7/+ + ��� 

�"% ���&, �#&0% 0�) � $"���3 # %")&$, #�/�� 063�7 � '�$�(� 

Pb Cd Cu Zn Cr Co Fe Ni Mn Hg 

L�6(% 5,80 0,18 5,45 4,36 7,10 2,40 90,87 5,60 11,8 0,01 

��� 31,0 0,3 11,2 74,0 0,0 0,0 810,0 12,0 340,0 0,22 

��� 30,0 1,0 55,0 115,0 100,0 5,0 3500,0 85,0 1500,0 2,10 

:�( 12,0 0,20 15,1 31,3 - - 42,0 12,0 254,0 0,01 

� 56)8%"%� %"!)�*& 1 ,0��"$� 0$&1'"%8 -�� % , 2� $#&0% 0�) � $"���3 # %")&$, ���&# 0$�(*+ (  

- � $�26/ ��� ?�6(%6. ��(* (%�"*&, 0�) � 0$�(*+ - � $�26/ ��� (  $ 5("'(&� #&�&. 	)  

$�"3�$6+'� ) ����)�(�0%�� ��"(6)�# %��'(�� 0�)"1  ?�6(%&$ '��(�5 #(��� %�-6, -�.�� (�3 $ 

-��) �)�3 ��0-�1"�0%$"3, 1"(" ��(* (%�"*&, (  0%"(�$�%8 5"���5� & (  $-)�$"/ (" �1 ��"((, 

 ��)��&'(� '�0%�7 -��16�*&7. 
1. �-%�#&5"*&+ ��!�%� �'�0(�3 0-��61 � ��# (16/%80, 51&�0(+$"%� $�"3�$6+'� �&)8�&0(& %" 

,�&0(& -��"5(��� 06#&.& �0"1&$ 5 ("-�$(+$"'"#� %" -��$�1,'� 0�0% #"%�'(�� ��(%��)8 5" 

-��* 0�# ��#-�0%6$"((, ��� (" -&1-��/#0%$"3 ��� 5 # %�+ -�- � 1� ((, -�%�"-),((, 0�) � 

$"���3 # %")&$ 6 0%&'(& $�1�.  

2. ���)��&'(" ! 5- �" $�����0%"((, ��� ,� ���"(�-#&( �")8(�3 1�!��$ 06%%/$� -&1$�2�%80, 

5" 6#�$� 06$����� 1�%��#"((, % 3(�)��&'(��� � �)"# (%6 ��#-�0%6$"((, %" $1�0��(") ((, 

% 3(�)��&7 $�1") ((, 0�) � $"���3 # %")&$ 5& 0%&'(�3 $�1. 
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