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�&!#��� !;'&! �":"#�&� ��<�>"! ���&<�� %�<'&� �� ;�;�'?9"I >�-"'. ���%�>'��� <;�<"> !&���#��-
�? !;'&!� ���9���%�9"+ �� �"'6��<�" �*%��":"���"! �� -&��H!&A 9&�' >�-�'&�&� <":�A.

!�H�
	� ��
	�: >�-�'&�" <":’+, ;�<�&9&�&, "�<���&9&�&, $��*"9&�&, ;�;�'?9"?, <"'6<6�� *�<;�-
��%<�!�, ��%�+��, �":"#�&A ���<&���. 

���#��� !'&?�&� �&:&#�<�&� <%��<�! ��E&�S %�<���&A �� ;�;�'?9&I ;#�'. ���%�>���� <;�<�> 
�;%���'��&? !'&?�&? ���9���%�9&& & ��'&#�<�!� �*%��&:&����! �� -&�����SA 9&�' ;#�'&�S� <�:�A.

!�H��	T� ��
	�: ;#�'&�S� <�:6&, ;�<�&9&�S, &�<���&9&�S, $��*&9&�S, ;�;�'?9&?, <�'6<��� 
���?A<�!�, ��%�&��, �&:&#�<�&A ���<&���.

The effect of crop protection chemicals on the population of bees. The way of determining the 
concentration and quantities of agrochemicals on the life cycle of bees.
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toxicosis.

'���������� ����. ��&�����? >�-"' � ��D�+ ;'����& :�-� ;�<&'&�& ;%���!�'6#� �%&��, ?�� 
!-� ;�#�'�<?. %� 9� ;�;�%��-�H  <"'6<6��*�<;���%<6�&A >��� Rabobank. �<�<!"��"A $��� ���&<�� 
>�-"' ;�!"��:'?H, E� :�-'&!&:& <��%�#���?:& >�-�'&��+ ;�;�'?9"+ :�-��6 >��&: ;�%�D���? ��%#�-
!���?, �":"#�" ��<�>& ���&<�� %�<'&�, ;���*���" :"�%��%*��"�:&, ":�����$"9&�, �'"E", *%&>�&, >�-"'6-
�&96�� ;%���&�� " �'���%�:�*�"��� !&;%�:"�I!���?. 
'� >�� ��>%&! ��!%?� #& :�-�� �>"A�&<?, ��-� 
��<�'���? ��:'" ;�<�"A�� �>"'6D�H�6<?, �  ;%�����"! ��%#�!���? �� !&<��#�H. Rabobank ;%�;���H ��-
>�%��&�& ��<��<�!���? ;�<�&9&�"!, ��#� > ! ����&A #�<, ��'& >�-�'& >��;�<�%���6� ��A:�I�6<? �>�-
%�: ;&'�� [4].

'����� 	��
����� �
����3���. 	�:& >�'� ;%�!����� ���'"�&#�� ��<'"�-���? E��� !;'&!� %"�-
��:��"��&� #&��&�"! (%��;��"' ��%&��%"A ;"� >�-"'6�&9�!�, !"�<���6 �� ;�<"!"! <"'6<6��*�<;���%-
<6�&� ��'6��% �� +� !&�"!, ��<��<�!���? " �&; ;�<�&9&�"!, ���9���%�9"? >�-�'�<":�A ��'�-�� !"� ��-
%&��%"A ��E�) �� �>�%�-���? ;�;�'?9"+ >�-"'.  �'? ��%�+�& ;%�>'�:� >�-"'6�&9�!� H ���#�� *�<�%"-
D�I " >�'I#"D�I, ��:� E� 90% ;�<"� H ;%&!���&:& " ���>"'6D�*� �:���%<6�&:&, � ��������!<�!� ��-
��<����6� %�*�'IH �� ���&E�H 9I *�'��6 <"'6<6��*� *�<;���%<�!�. 	�!"�6 �� �!�-�I#& �� ��, E� ��%�-
+�� – ���� � ;%�!"��&� ��%-�! <!"��, ?�� ��>��;�#�H !&%�>�&9�!� ��<����6�+ �"'6��<�" :���, !�<��, �!"�-
��!�*� ;&'��, ;%�;�'"<�, :���#��*� :�'�#��, >�-�'&��+ ��%��& �'? ;��%�> ��<�'���? ��%#�!�+, :��&#-
��+, ;�%$�:�%��-��<:��&#��+ �� "�D&� *�'���A " ��<;�%��. � <!"�" ��%�+�� !&���I�6 ?� >��6�"!E&�� 
��'6��%��*� >�-"'6�&9�!�, ��<��!���*� ;%�9�I .�. %���;�!&#�.

��'�!�� - �<�>'&!"<�6 �>�%�-���? ;�;�'?9"+ >�-"' ;�'?*�H �  ��:�, E� <�:� >�-�'& ��"A<�II�6 
��;&'���? 85-90% ����:�$"'6�&� <"'6<6��*�<;���%<6�&� ��'6��% " '&D� 10–15% ��;&'II�6 "�D" ��-
:��&. X� �<�>'&!� !�-'&!� �'? ��%�+�&, �� ;���� 70% ��%&��%"+ ������&�6<? ;"� <"'6<6��*�<;���%-
<6�&:& �*"��?:&, � �<��!�&:& <"'6<6��*�<;���%<6�&:& ��'6��%�:&, E� !&%�E�I�6<?, H %";��, <��?D-
�&�, *%�#��, >�D����!", 'I9�%�� �� ���ID&�� #�%!���, ��%": ��*� 9� E� A ��;&'���? ��;'&#�&� " ;'�-
��!&� ��'6��% [1].

� ;�%"�� �>�%� �����%� A ;&'�� >�-�'& <��I�6 ��<&�6 �%��'&!�I :"D���I ;%& ������-���" ! 
>"�9����& ;�<�&9&�"!. ��> ��;�>"*�& ��*��&!��:� !;'&!� ��<�>"! ���&<�� %�<'&� �� >�-"'6�&9�!� " 
!�%��& !%�-�I ! %�<'&��&9�!" !"� ����'"�� ��;&'6�&�"!, � 9�A #�< !<" ;�<�&9&�& ;%����?�6 ���<&��-
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'�*"#�� �9"��� !"���<�� :�����<�&� >�-"'. �����<&!�� !&!#�H�6<? +��"A !;'&! �� �<��!�" >"�'�*"#�" 
A *�<;���%<6�" ��%����%&<�&�& %��&�. 

�<����� !;'&!�I�6 �� >�-"' "�<���&9&�&. 	� #�<��� 9"H+ *%�;& ��!��&�6<? >'&�6�� 95% !&;���"! 
�":"#��*� ���<&���� ��:��-��;&'6�&�"!. �� 4% !&;���"! "����<&��9"+ !&�'&��I�6 ;%�;�%��& �'? ;%&-
��D���? >�%'?�"! " 1% ;%&;���H �� "�D" ��%����":"���& (%&<. 1).

� <;&<�� ;�<�&9&�"! " �*%��":"���"! !�'I#�-
�" 146 ��A:���!��6 ��%*�!�'6�&� :�%�� �":"#-
�&� ;%�;�%��"! "�<���&9&���+ A "�<����- ���%&9&�-
��+ �"+. � �&� 86 !"���<��" �� 1-*� �'�<� ��>��;�-
�&, 7 – �� 2-*�, 5 – �� 3-*�. � �"'6�& ��&� "�<���&-
9&� " �%& ���%&9&�& !"���<��" �� 4-*� �'�<� ��>��-
;��&. � ;�%"!�?��" � �":"#�&:&, >"�'�*"#�" "�<���&-
9&�& ��%����%&��I�6<? ��A>"'6D !&%�-���I <�-
'���&!�"<�I, ��:� !��&, ?� ;%�!&'�, �����<&#�" 
�'? >�-"' " "�D&� ��:��-��;&'6�&�"!. �!&#�A��, � 
:�-�� ����+ *%�;& "<��I�6 %��>"-��<�", ��<��!�-
�" �� >"�'�*"#�&� �<�>'&!�<�?� ����:�;���*���&� 
:"�%��%*��"�:"!-;%���9���"!, � ����- �>�:�!'��" 
���<&#�&:& !'�<�&!�<�?:& ��;�!�I!�#"!. 

	�'"#�H�6<? >'&�6�� 100 ;%�;�%��"! �'? ;%&��-
D���? >�%’?�"!, � �&� 59 !"���<��" �� 1-*� �'�<� ��-

>��;��&, 10 – �� 3-*�, "�D" – �� 4-*�. �"��:�, E� *�%>"9&�& ;�>"#�� !;'&!�I�6 �� �%�$"#�" �!’?��& ��:-
;�����"! >"�9����"!. 	�;%&�'��, !��& :�-��6 !;'&!��& �� ��:��, � ��:� #&<'" �� :�����<�&� >�-"', 
��&E�I#& +��" ��%:�!" %�<'&�& �>� �:"�II#& �>:"� %�#�!&� ! ����:�$"'6�&� %�<'&���, � ����- 
!;'&!��& �� ?�"<�6 ��%:� [2]. 

	�A>"'6D "<����� *�%>"9&�& !;'&!�I�6 �� >�-"' ;%& ;��%�;'?��" >��;�<�%���6� �� ��:�� �>� �� 
!"��#�& �!"��� �����%�- " ;&'����<"!. �<�"'6�& �!"��#" %�<'&�& *�%>"9&��:& �� �>%�>'?I�6, ��>��;�-
�� !&�&��H ;%& ���<" ;%�;�%��"! ;"<'? �%�;'���? � �>%�>'I!��&� �"'?��� �� <���9"+, !"�!"��!��" >�-�-
'�:&. 	�*�A�� ���'�����? ;%�;�%��� ! V%��� ���!�'?H ��&����& 96�*�. �����<&��9"? >�-"' *�%>"9&��-
:& :�-� !&�&����& ����- ;%& �>�%" � �>%�>'��&� %�<'&� �%�;�'6�� !��& A �����%�, � ����- ;&'�& A 
!��& � %�<'&�, �� ?�" ;%�;�%��& ���<?�6<? � �>%�>'��&� �"'?���. 

�'? 23 $��*"9&�"!, ?� " �'? >"�'�*"#�&� ;%�;�%��"! � $��*"9&���I ���&!�"<�I, �'�< ��>��;��& �� 
�����#��&A. %& !&��%&<����" $��*"9&�"! >�-"' !�%�� "��'I!��& �� ���� ��>� �'? ;%�$"'���&�& ;�-
�%�;'?��? ;%�;�%��� � �����%�: � *�"���. � 54 ;%�;�%��"!, ��<��<�!�!��&� ?� %�*�'?��%& %�<�� A %��-
!&��� %�<'&�, :�A-� ;�'�!&�� !"���<��� �� 1-*� �'�<� ��>��;��&, �� 2, 3 " 4-*� – !"�;�!"��� 0, 1 " 7. 
�'? 18 ;%�;�%��"! �'�< ��>��;��& �� !&���#��&A. �����#��� *%�;�, � ����- ��$�'"���& :�'� ��<'"�-�-
�" !"���<�� ���<&#��<�" �'? :�����<�&� >�-"'. 

��> ��;�>"*�& ��%�H��I >�-"', ���>�"��� !&%�>&�& <�%���*"I ;�;�%��-���? +��6�+ "����<&��-
9"+. 	�A>"'6D ;%&A�?��� <�%���*"?, ��<��!���, ;�-;�%D�, �� %���:"��" ���#&:�<�" :�����<�&� >�-"' 
?� ��;&'6�&�"!, ��>�� $����%�, E� ;"�!&E�H !%�-�A�"<�6 <"'6<6��*�<;���%<6�&� ��'6��%, ", ;�-�%�*�, 
�� <;%&?��" >��;�#��:� ��<��<�!���I ;�<�&9&�"!. ��-� !�-'&!� ���%&:�!��&<? ;%�!&' ��<��<�!��-
�? ;%�;�%��"! � �%���!���?: �'�<� ��>��;��&. �"�;�!"��� �� ������<&��'�*"#��+ �9"��&, !<" ;�<�&9&-
�& %��>&�" �� #��&%& �'�<& ��>��;��&: 

1 – !&<�����>��;�#�" �'? >�-"' ;�<�&9&�&. ���'�*"#�" %�*'�:���&: ;%&��%�����-���&<�� ���� �'? 
>�-"' �� :��D 4 �:; �>:�-���? ;�'6��� 4–5 �">; 

2 – <�%���6�+ ��>��;��& �'? >�-"' ;�<�&9&�&. %&��%�����-���&<�� ���� �'? >�-"' �� :��D 
3–4 �:, �>:�-���? ;�'6��� 2–3 �">; 

3 – :�'���>��;�#�" �'? >�-"' ;�<�&9&�&. %&��%�����-���&<�� ���� �'? >�-"' 2–3 �:, �>:�-��-
�? ;�'6��� 1–2 �">; 

4 – ;%���&#�� >��;�#�" �'? >�-"' ;�<�&9&�&. %&��%�����-���&<�� ���� �'? >�-"' �� :��D 
1–2  �:, �>:�-���? ;�'6��� 6–12 *��. 
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%�!��?#& ��<'"�-���? �� %��!&���: >�-�'&�&� <":�A �� ���"A "� ;�<"� ��%��E&�&, :& �!�%��-
'& �!�*� �� ��, E� >�-�'& ��-� #��'&!" �� %"��&� !&��%&<��!�!��&� � <"'6<6��:� *�<;���%<�!" �":"#-
�&� ��<�>"! ���&<�� %�<'&�, � ����- �� ;�%���<&#���? V%���"! :"��%�'6�&:& ��>%&!�:&, E� ;����#�-
H�6<? �� �����%�;%�����&!��<�" %�<'&�. ��<'"�-�!���I ;�%���I >�-"' H ��%�+�<6�� <��;�!� ;�%���, 
E� ��%����%�� �'? ��%&��%"+ 9���%�'6��+ ��%�+�&. �%D �� !<� !"�:"�&:� ��%����%�" ���" %��:"E���? 
;�<"�&, �� ��%����%&<�&�� ++ :����>"%��+ ;'�E". �<"�� ��A:�H ;'�E� 0,3 *� " %��:"E��� �� ��%&��%"+ 
$%����!�*� <���, ! >��;�<�%���"A >'&�6��<�" ������?�6<? <"'6<6��*�<;���%<6�" ;�'?, E� <����!'?�6 
70–85 % ;'�E" :����>�%� (100–150 : !"� ;�<"�&), � ����- �� ��+ !���?�6 '"<�<:�*& (100–800 :), ;�<�-
!&E� (500–800 :), ���9"H!" ��<��-���? (50–75 :, 0,7 *�), '"< (2,5 �:) [3].

��-�, ��A>'&-#&:& :�����<�&:& �*"��?:& H <"'6<6��*�<;���%<6�" ;�'?, ?�" E�%��� ;���%;�I�6 
!"� ���:"%��*� !&��%&<����?  �":"#�&� ��<�>"! ���&<�� %�<'&�.

 @& �!�%��'& �!�*� �� ��, E�:
• ! %��&, ��'& ;�'? ��-� "����<&!�� �>%�>'?I�6<? ;�<�&9&��:& �� *�%>"9&��:&, <;�<��%"*�H�6-

<? ���#�&A ��:�% >�-"' (�� 45%), !��<'"��� �":"#��*� ���<&����, ��!"�6, ?�E� ;�'? ��<"?�" �� >�-�'�-
��;&'6�&:& ��'6��%�:&;

• ?�E� �>%�>"��� <"'6<6��*�<;���%<6�&� ��'6��% ;%�!��&�6<? ��!#�<��, �� ;�#���� 9!"�"��? �>� 
- ! ;�%"�� ��A"����<&!�"D�*� �>�%� ;&'�� �� �����%�, >�-�'& !�%�#�I�6 9"��!"<�6 �� ���&� �*"�6, E� 
;%&�!��&�6 �� ��&-���? �%�-�I;

• ?�E� �>%�>"��� ;%�!��&�6<? !#�<��, � ���� ;�<�&9&�"! #& *�%>"9&�"! ;�%�!&E�H�6<?, �'� �� 
��<?*�H '���'6��+, �� ! <":’?� *&�� %��;'"�, ?�&A !&*���!�H�6<? ;&'��: " :���:, �">%��&: "� �>%�>'�-
�&� %�<'&�.

/���
	��. ��:� �� �<��!" !&E� !&�'�����*�, � ����- ���'"��I#& ;%�>'�:& >�-"'6�&9�!� ��*�-
'�: �� ��%&��%"+ ��%�+�&, :& �"AD'& !&<��!��, E� �'? �>�%�-���? ;�;�'?9"+ >�-"', �'? +� ���&<�� !"� 
���:"%��*� �":"#��*� !;'&!� �� �'? �>"'6D���? !%�-�+! <"'6<6��*�<;���%<6�&� ��'6��% ���>�"��� 
<�!�%I!��& �:�!& ������!� !&*"��" " $�%:�%�: " ;�<"#�&��:. 	��>�"��� D����& ��:;%�:"<&, ?�" > ��-
;�:�*�'&, �� D���?#& >�-�'�:, �>"'6D�!��& !%�-�+. 
�-� �� <�#�<�&� �:�!, ?� 9� �� �&!��, 9" �!" *�-
'��" <"'6<6��*� *�<;���%<�!� �� :�-��6 %��!&!��&<? ���� >�� ����+:

��<"'6<6�� *�<;���%<�!� ��:�, E� >�-�'& ��;&'II�6 ;���� 80% <"'6<6��*�<;���%<6�&� ��'6��%;
��>�-"'6�&9�!� #�%�� ��, E� �� ��%&��%"+ ��%�+�& :�A-� 90% :����>"%��+ ;'�E" ��'&D�H�6<? �� 

<"'6<6��*�<;���%<6�&:& �*"��?:&.

 ! �!’?��� � �&:, ��������!<�!� ��%�+�& ����<����6� %�*�'IH !"���<&�& :"- <"'6<6��*�<;���%-

<6�&:& !&%�>�&��:& �� ;�<"#�&��:&, 9? ;%�>'�:� :�H !&%"D�!��&<? �� ��>%�<�<"�<6�&� ��<����.
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