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2.  �&� ��%*�#��!� 

 

#@54<5B>< 282G5==O =02G0;P=>W 48AF8?;V=8 є ACG0A=V V=D>@<0FV9=>-
:><C=V:0FV9=V B5E=>;>3VW, =5>1EV4=V 4;O 28:>=0==O 70240=P <091CB=P>W 
?@>D5AV9=>W 4VO;P=>ABV 2G8B5;O ?@8@>4=8G8E =0C:.  

 5B>N 282G5==O 48AF8?;V=8 є D>@<C20==O 7=0=P, C<V=P, =028G>: <091CB=VE 
D0EV2FV2 4> 28:>@8AB0==O :><?'NB5@=8E V=D>@<0FV9=8E B5E=>;>3V9 O: 
V=AB@C<5=BC 4;O 28@VH5==O ?@>D5AV9=8E 70240=P C A2>W9 ?@54<5B=V9 30;C7V. 

#5@54C<>28: «І=D>@<0FV9=>-:><C=V:0FV9=V B5E=>;>3VW 70 ?@>D5AV9=8< 
A?@O<C20==O<», « 5B>48:0 =02G0==O 1V>;>3VW», « 5B>48:0 =02G0==O EV<VW», 
« 5B>48:0 =02G0==O DV78:8». 

 V648AF8?;V=0@=V 72’O7:8:, «І=B53@>20=89 :C@A «#@8@>4=8GV =0C:8» 7 
<5B>48:>N =02G0==O». 
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�=D>@<0FVO ?@> :><?5B5=B=>ABV B0 2V4?>2V4=V W< ?@>3@0<=V  
@57C;ьB0B8 =02G0==O 70 48AF8?;V=>N 

Ш8D@ 
:><?5B5=B-
=>ABV 

�><?5B5=B=>ABV 
Ш8D@ 

?@>3@0<=8E 
@57C;PB0BV2 

#@>3@0<=V @57C;PB0B8 =02G0==O 

�030;ь=V :><?5B5=B=>ABV (��) 

�� 3 
!028G:8 28:>@8AB0==O 
V=D>@<0FV9=8E B0 
:><C=V:0FV9=8E B5E=>;>3V9. 

#$! 22. 

�>;>4VB8 V=D>@<0FV9=> – :><C=V:0FV9=8<8 
B5E=>;>3VO<8 =02G0==O V 70AB>A>2C20B8 WE C 
=02G0;P=><C ?@>F5AV 7 1V>;>3VW, DV78:8 B0 
EV<VW; A0<>ABV9=> 282G0B8 =>2V ?8B0==O 
1V>;>3VW, DV78:8, EV<VW 70 @V7=><0=VB=8<8 
V=D>@<0FV9=8<8 465@5;0<8. 

�� 6 

�=0==O B0 @>7C<V==O 
?@54<5B=>W >1;0ABV B0 
@>7C<V==O ?@>D5AV9=>W 
4VO;P=>ABV. 

#$! 2. 
�=0B8 B0 @>7C<VB8 >A=>2=V :>=F5?FVW, B5>@VW 
B0 7030;P=C AB@C:BC@C 1V>;>3VG=>W =0C:8, 
EV<VG=8E B0 DV78G=8E =0C:. 

#$! 6. 

�=0B8 :;0A8DV:0FVN, 1C4>2C, 2;0AB82>ABV, 
A?>A>18 >45@60==O =5>@30=VG=8E B0 
>@30=VG=8E @5G>28= B0 @>7C<VB8 35=5B8G=V 
72’O7:8 <V6 =8<8; 7=0B8 1C4>2C B0 
2;0AB82>ABV 28A>:><>;5:C;O@=8E A?>;C:, C 
B><C G8A;V 1V>?>;V<5@V2. 

#$! 7. 

�=0B8 <5B>48 EV<VG=>3> B0 DV78:> – 
EV<VG=>3> 0=0;V7C, A8=B57C EV<VG=8E 
@5G>28=, C B><C G8A;V ;01>@0B>@=V B0 
?@><8A;>2V A?>A>18 >45@60==O 206;828E 
EV<VG=8E A?>;C:. 

�� 10 
�40B=VABP 70AB>A>2C20B8 =01CBV 
7=0==O 2 ?@0:B8G=8E 
A8BC0FVOE. 

#$! 14. 

�>@8ABC20B8AO <0B5<0B8G=8< 0?0@0B>< 
DV78:8, <0B5<0B8G=8<8 B0 G8A;>28<8 
<5B>40<8, O:V G0AB> 28:>@8AB>2CNBPAO C 
DV78FV. 

�� 11 
�40B=VABP 2G8B8AO V 
>2>;>4V20B8 ACG0A=8<8 
7=0==O<8. 

#$! 24. 

�CB8 740B=8< 2G8B8AO C?@>4>26 68BBO V 
24>A:>=0;N20B8 7 28A>:8< @V2=5< 
02B>=><=>ABV 74>1CBV ?V4 G0A =02G0==O 
:><?5B5=B=>ABV; CA2V4><;N20B8 A>FV0;P=C 
7=0GCIVABP <091CB=P>W ?@>D5AVW, 
AD>@<>20=VABP <>B820FVW 4> 74V9A=5==O 
?@>D5AV9=>W 4VO;P=>ABV. 

(0E>2V :><?5B5=B=>ABV A?5FV0;ь=>ABV ((�) 

(� 6 

�40B=VABP 4>B@8<C20B8AP 
?@8=F8?C =0C:>2>ABV ?@8 
B@0=A;OFVW =0C:>28E 
1V>;>3VG=8E, DV78G=8E B0 
EV<VG=8E 7=0=P C ?;>I8=C 
H:V;P=8E =0G0;P=8E ?@54<5BV2 
7 1V>;>3VW, DV78:8 B0 EV<VW, 
74V9A=5==O AB@C:BC@C20==O 
=02G0;P=>3> <0B5@V0;C. 

#$! 11. 

�=0;V7C20B8 DV78G=V O28I0 V ?@>F5A8 7 
?>3;O4C DC=40<5=B0;P=8E DV78G=8E B5>@V9, 
?@8=F8?V2 V 7=0=P, 0 B0:>6 =0 >A=>2V 
2V4?>2V4=8E <0B5<0B8G=8E <5B>4V2. 

(� 15 

�40B=VABP 70AB>A>2C20B8 
ACG0A=V <5B>48 9 >A2VB=V 
B5E=>;>3VW, C B><C G8A;V 9 
V=D>@<0FV9=V, 4;O 
70157?5G5==O O:>ABV =02G0;P=> 
– 28E>2=>3> ?@>F5AC 2 
70:;040E 7030;P=>W A5@54=P>W 

#$! 17. 
'<VB8 7=0E>48B8, >1@>1;OB8 B0 0=0;V7C20B8 
V=D>@<0FVN 7 @V7=8E 465@5;, =0A0<?5@54, 70 
4>?><>3>N V=D>@<0FV9=8E B5E=>;>3V9. 



5 

 

>A2VB8 2 C<>20E !>2>W 
C:@0W=AP:>W H:>;8. 

(� 17 

�0157?5G5==O >E>@>=8 68BBO V 
74>@>2’O CG=V2 C =02G0;P=>-
28E>2=><C ?@>F5AV B0 ?>70-
C@>G=V9 4VO;P=>ABV. 

#$! 25 

�V4?>2V40;P=> AB028B8AP 4> 70157?5G5==O 
>E>@>=8 68BBO V 74>@>2’O CG=V2 C =02G0;P=>-
28E>2=><C ?@>F5AV B0 ?>70C@>G=V9 
4VO;P=>ABV. 

 0B@8FO 2V4?>2V4=>ABV :><?5B5=B=>AB59 @57C;ьB0B0< =02G0==O 70 
48AF8?;V=>N 

 

,8D@  
:><?5B5=B=>ABV 

$57C;ьB0B8 =02G0==O 

�=0==O '<V==O/=028G:8 �><C=V:0FVO �V4?>2V40;ь=VABь 
V 02B>=><VO 

�� 3  #$! 12.   

�� 6 #$! 2, #$! 6, 
#$! 7 

 
  

�� 10  #$! 14.   

�� 11  #$! 24.   

(� 6  #$! 11.   

(� 15  #$! 17.   

(� 17    #$! 25 
 

 4. &� �&�+!�� #��! ��%*�#��!� 

  

№ 
7/? 

!0728 <>4C;V2 / B5< 

�V;ь:VABь 3>48=  
(45==0 D>@<0 =02G0==O) 

�V;ь:VABь 3>48=  
(70>G=0 D>@<0 =02G0==O) 

�
C4
8B
>@
=V

 

�
5:
FV
W 

%5
<V
=0
@A
P:
V 

(?
@0
:B
8G
=V
) 

�
01
>@
0B
>@
=V

 

�>
=A
C;
PB
0F
VW 

І=
48
2V
4C
0;
P=
V 

70
=O
BB
O 

%0
<>
AB
V9
=0
 

@>
1>
B0

 

�
C4
8B
>@
=V

 

�
5:
FV
W 

%5
<V
=0
@A
P:
V 

(?
@0
:B
8G
=V
) 

�
01
>@
0B
>@
=V

 

�>
=A
C;
PB
0F
VW 

І=
48
2V
4C
0;
P=
V 

70
=O
BB
O 

%0
<>
AB
V9
=0
 

@>
1>
B0

 

1 %CG0A=V V=D>@<0FV9=V B5E=>-
;>3VW 2 ?@>D5AV9=V9 4VO;P=>ABV 
2G8B5;O ?@8@>4=8G8E =0C:. 
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5. #$"�$� � !��+��Ь!"� ��%*�#��!� 

 

5.1. З<VAB =46G4;ь=>W 88AF8?;V=8 74 B9<4<8 

"9@4 1. !GK4EAV VAHBD@4JV=AV F9IAB?B7VW 6 CDBH9EV=AV= 8VO?ьABEFV 6K<F9?O CD<DB8A<K<I 
A4G> (2 7B8). 

#@54<5B B0 7040GV :C@AC. #>=OBBO V=D>@<0FV9=>3> ACA?V;PAB20. �?;82 @>728B:C 
:><?’NB5@=>W B5E=V:8 V V=D>@<0FV9=8E B5E=>;>3V9 =0 ?@>D5AV9=C 4VO;P=VABP. �5@>20=0 9 
=5:5@>20=0 V=D>@<0B870FVO. І=D>@<0B870FVO @V7=8E 284V2 ?@>D5AV9=>W 4VO;P=>ABV. !0?@O<8 
28:>@8AB0==O І�& 70 ?@>D5AV9=8< A?@O<C20==O<. #>=OBBO V=D>@<0FV9=>W :C;PBC@8. %:;04>2V 
V=D>@<0FV9=>W :C;PBC@8 <091CB=P>3> D0EV2FO. (>@<C20==O V=D>@<0FV9=>W :C;PBC@8 G5@57 
28:>@8AB0==O ACG0A=8E V=D>@<0FV9=>-:><C=V:0FV9=8E B5E=>;>3V9 2 <091CB=V9 ?@>D5AV9=V9 
4VO;P=>ABV.  

 

"9@4 2. �DB7D4@AV ;4EB5< G CDBH9EV=AV= 8VO?ьABEFV 6K<F9?O CD<DB8A<K<I A4G> (6 7B8) 
#@>3@0<=V 70A>18 ?;0=C20==O =02G0;P=8E 70=OBP (>DVA=V B5E=>;>3VW, <5=B0;P=V :0@B8). 

#@>3@0<=V 70A>18 ?V43>B>2:8 =02G0;P=8E <0B5@V0;V2 (>DVA=V B5E=>;>3VW, <5@5652V B5E=>;>3VW). 
 C;PB8<54V0 2 >A2VBV. &5E=>;>3VW >@30=V70FVW A?V;P=>W @>1>B8 CG=V2 (7 ?@8:;04C Wiki-
B5E=>;>3VW). І=D>@<0FV9=5 70157?5G5==O =02G0;P=>3> ?@>F5AC. #@>3@0<=V 70A>18 >FV=:8 B0 
:>=B@>;N 7=0=P. #@>3@0<=V 70A>18 C?@02;V==O =02G0;P=8< ?@>F5A><. %CG0A=V B5E=VG=V 70A>18 
C =02G0;P=><C ?@>F5AV: V=B5@0:B82=V 4>H:8 B0 ?@>3@0<=5 70157?5G5==O 4> =8E. �8:>@8AB0==O 
І�& 2 =02G0==V 4VB59 7 >A>1;828<8 >A2VB=V<8 ?>B@510<8. 

 

"9@4 3. З4EFBEG64AAO Internet-F9IAB?B7V= G CDBH9EV=AV= 8VO?ьABEFV 6K<F9?O CD<DB8A<K<I 
A4G> (2 7B8). 

�4>A:>=0;5==O ?@>D5AV9=>W 4VO;P=>ABV, ?@>D5AV9=>3> B0 >A>18ABVA=>3> @>728B:C G5@57 
CG0ABP C @>1>BV <5@56528E A?V;P=>B, >A2VB=VE ?>@B0;V2, 48AB0=FV9=8E :>=D5@5=FV9 B0 
:>=:C@AV2.  >6;82>ABV 48AB0=FV9=>3> ?V428I5==O :20;VDV:0FVW 2G8B5;O ?@8@>4=8G8E =0C:. 
#>@BD>;V> ?5403>30 (?0?5@>25 ?>@BD>;V>, ?>@BD>;V>-?@575=B0FVO, 5;5:B@>=5 ?>@BD>;V>, 251-
?>@BD>;V>). 
 

"9@4 4. �D74AV;4JVO 8<EF4AJV=AB7B A46K4AAO: VAEFDG@9AF< F4 F9IAB?B7VW (4 7B8). 
#>=OBBO 48AB0=FV9=>3> =02G0==O O: >A>1;82>W D>@<8 =02G0==O, VAB>@VO 9>3> 

28=8:=5==O B0 @>728B:C. �8AB0=FV9=5 =02G0==O: V45W, B5E=>;>3VW, ?@>1;5<8 B0 ?5@A?5:B828. 
�=0;V7 A2VB>2>3> 4>A2V4C V=B53@0FVW 48AB0=FV9=>3> B0 V=H8E D>@< =02G0==O. #>@V2=O;P=89 
0=0;V7 @V7=><0=VB=8E >A2VB=VE ?;0BD>@< 48AB0=FV9=>3> =02G0==O. "@30=V70FVO B0 C?@02;V==O 
48AB0=FV9=8< =02G0==O<.  >45;V 48AB0=FV9=>3> =02G0==O B0 WE E0@0:B5@8AB8:0, ?5@52038 B0 
=54>;V:8. &5E=>;>3V70FVO 48AB0=FV9=>3> =02G0==O. %?5F8DV:0 70AB>AC20==O І=B5@=5B-
B5E=>;>3V9. )0@0:B5@8AB8:0 70A>1V2 B0 D>@< 48AB0=FV9=>W >A2VB8, V=B5@0:B82=5 =02G0==O 
270є<>4VO 2G8B5;O B0 CG=V2. %B2>@5==O 48AB0=FV9=>3> :C@AC, 9>3> @50;V70FVO B0 ?V4B@8<:0 (=0 
?@8:;04V Google Classroom B0 Moodle). 

 

"9@4 5. В<>BD<EF4AAO 6VDFG4?ьA<I F4 8<EF4AJV=A<I ?45BD4FBDV= G 6<>?484AAV 
CD<DB8A<K<I A4G> (2 7B8). 

#>=OBBO 2V@BC0;P=>W B0 48AB0=FV9=>W ;01>@0B>@V9. #5@52038 2V@BC0;P=8E B0 48AB0=FV9=8E 
;01>@0B>@V9 ?5@54 @50;P=8<8 ;01>@0B>@VO<8. �V@BC0;P=V ;01>@0B>@VW: STAR, VirtualLab, 

Algodoo, PhET, Wolfram Demonstrations Project, The ChemCollective, Teachmen.ru. �8AB0=FV9=V 
;01>@0B>@VW: The Labshare Institute (LBI), MIT iCampus iLabs, Remotely controlled laboratory, e-
LABORATORY PROJECT. 
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5.3. Т9<4B8:4 ?@4:B8G=8E 74=яBь. 
1. $>7@>1:0 C@>:C 70A2>є==O =>28E 7=0=P 7 28:>@8AB0==O< =02G0;P=>3> 2V45>. 
2. $>7@>1:0 C@>:C 70A2>є==O =>28E 7=0=P 7 28:>@8AB0==O< <5=B0;P=8E :0@B. 
3. $>7@>1:0 C@>:C D>@<C20==O =028G>: V 2<V=P 7 28:>@8AB0==O< V=B5@0:B82=8E 

70240=P Learningapps.org. 
4. $>7@>1:0 C@>:C D>@<C20==O =028G>: V 2<V=P 7 28:>@8AB0==O< <>6;82>AB59 

2V@BC0;P=8E ;01>@0B>@V9 

5. $>7@>1:0 C@>:C C7030;P=5==O V A8AB5<0B870FVW 7=0=P V 2<V=P 7 28:>@8AB0==O< 
<5=B0;P=8E :0@B. 

6. $>7@>1:0 C@>:C :>=B@>;N V :>@5:FVW 7=0=P 7 28:>@8AB0==O< >=;09=-B5ABV2. 
7. $>1>B0 7 V=B5@0:B82=>N 4>H:>N. %B2>@5==O 4840:B8G=>3> <0B5@V0;C 70 4>?><>3>N 

V=B5@0:B82=>W 4>H:8. 
8. %B2>@5==O ?>@BD>;V> 2G8B5;O. 

 

5.2. Т9<4B8:4 ;45>@4B>@=8E 74=яBь. 
1. #V43>B>2:0 4840:B8G=8E <0B5@V0;V2 70A>10<8 B5:AB>28E @540:B>@V2. 
2. #V43>B>2:0 4840:B8G=8E <0B5@V0;V2 70A>10<8 @540:B>@V2 5;5:B@>==8E B01;8FP. 
3. #V43>B>2:0 =0>G=8E 70A>1V2 B0 =02G0;P=>-<5B>48G=8E <0B5@V0;V2 C ?@575=B0FV9=8E 

?@>3@0<0E. 
4. %B2>@5==O =02G0;P=>3> 2V45>. 
5. %B2>@5==O V=B5@0:B82=8E 70240=P 7 4>?><>3>N >=;09=-A5@2VAC Learningapps.org 
6. %B2>@5==O B5ABV2, 0=:5B, 2V:B>@8= 7 4>?><>3>N A5@2VAC Google ("$ �. 

7. %B2>@5==O 48AB0=FV9=>3> :C@AC 7 4>?><>3>N A5@2VAC Google Classroom. 

8. %B2>@5==O 48AB0=FV9=>3> :C@AC 7 4>?><>3>N A5@2VAC Google Classroom. 
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