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 #>OA=8B5;P=0O 70?8A:0  
#DB7D4@@4 6A9GDBKAB= 89SF9?PABEF< BD<9AF<DB64A4 A4 D4EE@BFD9A<9 BF89?PAOI 

FDG8AOI 6BCDBEB6 L>B?PAB7B >GDE4 H<;<><, >BFBDO9 6IB8SF 6 EB89D:4A<9 7BEG84DEF69AAB= 
<FB7B6B= 4FF9EF4J<< CB H<;<>9 ;4 >GDE BEAB6AB= L>B?O < FD95GRF 5B?PL9 CD4>F<K9E><I 
A46O>B6 CD< D9L9A<< ;484K, K9@ CD98GE@BFD9AB CDB7D4@@B=. #DB7D4@@4 A4CD46?9A4 A4 
HBD@<DB64A<9 G GK4M<IES A46O>B6 D9L9A<S A9EF4A84DFAOI H<;<K9E><I ;484K, 6OIB8SM<I 
;4 D4@>< 54;B6B7B >GDE4. ЭFB ECBEB5EF6G9F D4;6<F<R ?B7<K9E>B7B @OL?9A<S, 
CB87BF46?<649F > GK4EF<R 6 B?<@C<484I. #DB7D4@@4 8BCB?AS9F < D4;6<649F L>B?PAO= >GDE 
H<;<><, 4 F4>:9 S6?S9FES <AHBD@4J<BAAB= CB889D:>B= 84?PA9=L97B B5D4;B64A<S 6 
EF4DL9= L>B?9 < BD<9AF<DB64A4 A4 G8B6?9F6BD9A<9 B5D4;B64F9?PAOI CBFD95ABEF9= 
L>B?PA<>B6, D4;6<F<9 <I 4A4?<F<K9E><I ECBEB5ABEF9=. "EAB6A4S <89S CDB7D4@@O 
6A9GDBKAB= 89SF9?PABEF< ;4>?RK9A4 6 D4EL<D9A<< < G7?G5?9A<< ;A4A<= GK4M<IES CB 
A9>BFBDO@ FDG8AO@ D4;89?4@, 6 B59EC9K9A<< CDBKAB7B < EB;A4F9?PAB7B B6?489A<S 
GK4M<@<ES E<EF9@B= H<;<K9E><I ;A4A<= < G@9A<=, A9B5IB8<@OI CD< E84K9 6OCGE>AB7B 
Q>;4@9A4.  

� CDBJ9EE9 BE6B9A<S EB89D:4A<S CDB7D4@@O B5GK4RM<9ES E<EF9@4F<;<DGRF E6B< 
;A4A<S, B5B74M4RF E6B= :<;A9AAO= BCOF, CB?GK4RF 6B;@B:ABEFP CD4>F<K9E>B7B 
CD<@9A9A<S E6B<I <AF9??9>FG4?PAOI, BD74A<;4FBDE><I ECBEB5ABEF9=, D4;6<64RF E6B< 
>B@@GA<>4F<6AO9 ECBEB5ABEF<, B6?48964RF B5M9GK95AO@< G@9A<S@<. "E6B9A<9 
CD98@9FAB7B EB89D:4A<S CDB7D4@@O < E4@ CDBJ9EE <;GK9A<S 97B EF4AB6SFES ED98EF64@<, 
>BFBDO9 B59EC9K<64RF C9D9IB8 BF B5GK9A<S GK4M<IES > <I E4@BB5D4;B64A<R, CB@B749F 
BE6B<FP BEAB6AO9 CD<ё@O < @9FB8O D9L9A<S H<;<K9E><I ;484K.   

"E6B9A<9 CDB7D4@@O CD98CB?4749F B59EC9K9A<9 CB?B:<F9?PAB= @BF<64J<< 
GK4M<IES A4 CB6FBD9A<9 D4A99 <;GK9AAB7B @4F9D<4?4, 6O89?9A<9 G;?B6OI 6BCDBEB6 >GDE4, 
CD98A4;A4K9AAOI 8?S CB6FBD9A<S, <ECB?P;B64A<9 EI9@, @B89?9=, BCBDAOI >BAEC9>FB6, 
ECD46BKA<>B6, >B@CPRF9DAOI F9EFB6 (6 FB@ K<E?9 <AF9D4>F<6AOI), E4@BEFBSF9?PAB9 
EBEF46?9A<9 (@B89?<DB64A<9) F9EFB6 4A4?B7<KAOI ;484A<S@ "�Э 

$94?<;4J<S CDB7D4@@O CD98CB?4749F <ECB?P;B64A<9 «&<HDB6B= ?45BD4FBD<<» 
 9FB8B?B7<K9E>B= BEAB6B= CD98?4749@B= CDB7D4@@O S6?S9FES 89SF9?PABEFAO= 

CB8IB8 6 B5GK9A<<. ЭFB CD98CB?4749F B5GK9A<9 A9 FB?P>B 7BFB6O@ ;A4A<S@, AB < 
89SF9?PABEF< CB CD<B5D9F9A<R QF<I ;A4A<=, ECBEB5B6 D4EEG:89A<=, 8B>4;4F9?PEF6. � E6S;< 
E QF<@ 6 CDBJ9EE9 <;GK9A<S >GDE4 GK4M<@ES CD98?474RFES ;484A<S, EF<@G?<DGRM<9 
E4@BEFBSF9?PAB9 BF>DOF<9 <@< H<;<K9E><I H4>FB6, AB6OI, D4A99 A9<;69EFAOI, CD<9@B6 < 
ECBEB5B6 D9L9A<S ;484K.  

&5;P:  
�BEF<:9A<9 BE6B9A<S BEAB6AB= B5D4;B64F9?PAB= CDB7D4@@O """ K9D9; EB;84A<9 

GE?B6<= 8?S E4@BD94?<;4J<< B5GK4RM<IES K9D9; BE6B9A<9 BEAB6AOI CD<ё@B6 < @9FB8B6 
D9L9A<S >?RK96OI ;484K 6 @4F9D<4?4I CB H<;<>9. $4;6<F<9 >D<F<K9E>B7B @OL?9A<S, 
ECBEB5ABEF9= > 4A4?<;G <AHBD@4J<BAAB7B CBFB>4. $4EL<D9A<9 >DG7B;BD4, BE6B9A<9 AB6OI 
@9FB8B6 CB?GK9A<S <AHBD@4J<<.  
            �040G8:   
1. #B;A4>B@<FP B5GK4RM<IES E 8BCB?A<F9?PAO@< ;A4A<S@< CB CD98@9FG;  
2. #B;A4>B@<FP E BEAB6AO@< CD<ё@4@< < @9FB84@< D9L9A<S H<;<K9E><I ;484K  



3. #B;A4>B@<FP E H<;<K9E><@ <?< F9IA<K9E><@ @B89?<DB64A<9@ >4> @9FB8G D9L9A<S 
CD4>F<K9E><I ;484K;  

4. %HBD@<DB64FP CBFD95ABEFP E4@BEFBSF9?PAB < F6BDK9E>< D45BF4FP E GK95AB= < A4GKAB- 
CBCG?SDAB= ?<F9D4FGDB=, 8DG7<@< <EFBKA<>4@< <AHBD@4J<<, 6 FB@ K<E?9 < J<HDB6O@<;  

5.  %HBD@<DB64FP CBFD95ABEF< > ?B7<K9E><@ B5BEAB64A<S@ < D4EEG:89A<S@;  
6. %HBD@<DB64FP GEFB=K<6O= <AF9D9E GK4M<IES > H<;<>9 < 99 CD<?B:9A<S@, 
D4EL<D<FP CD98@9FAO= >DG7B;BD;  

7. �BEC<FO64FP GCBDEF6B A4 CGF< 8BEF<:9A<S J9?< (D9L9A<S FB= <?< <AB= ;484K<);   
8. !4GK<FP EB;8464FP < D94?<;B6O64FP A4 CD4>F<>9 EC9J<4?PAB CB8B5D4AAO9 ECBEB5O 
D9L9A<S H<;<K9E><I ;484K, A4CD46?9AAOI A4 HBD@<DB64A<9 CD<9@B6 @OE?<F9?PAB=   
89SF9?PABEF<, >4> K4EF<KAB CB<E>B6GR;  
9. �>?RK4FP D45BFG E B84D9AAO@< 89FP@< 6 D4@>4I CB87BFB6>< > CD98@9FAO@ B?<@C<484@ 
< >BA>GDE4@.  

 5AB> :C@A0 2=5C@>G=>9 45OB5;P=>AB8 2 AB@C:BC@5 CG51=>3> ?;0=0  
$45BK4S CDB7D4@@4 «$9L9A<9 ;484K CB6OL9AAB= E?B:ABEF< CB H<;<>9» 

CD98EF46?S9F EB5B= 64D<4AF CDB7D4@@O BD74A<;4J<< 6A9GDBKAB= 89SF9?PABEF< 8?S D45BFO 
E GK4M<@<ES 8-I >?4EEB6 CB A4CD46?9A<R «�A9GDBKA4S 89SF9?PABEFP CB GK95AO@ 
CD98@9F4@ B5D4;B64F9?PAB= CDB7D4@@O». 

#DB7D4@@4 CB;6B?S9F QHH9>F<6AB EBK9F4FP F9BD9F<K9E>B9 D9L9A<9 ;484K E 
Q>EC9D<@9AF4?PAB= CDB69D>B= D9;G?PF4FB6, KFB ECBEB5EF6G9F 5B?99 7?G5B>B@G CBA<@4A<R 
H<;<K9E><I ;4>BAB6 < D4;6<F<R CD4>F<K9E><I A46O>B6 D45BFO E EB6D9@9AAO@ 
B5BDG8B64A<9@. 

#DB7D4@@4 D4EEK<F4A4 A4 1 K4E 6 A989?R, 34 K4E4 6 7B8.  
 

%>45@60=85 :C@A0 2=5C@>G=>9 45OB5;P=>AB8 

Ра745? 1. Т5C?Bвы5 яв?5A8я (6 GаEBв) 
Тема 1.1. &9C?B6B9 D4EL<D9A<9 F6ёD8OI F9? < :<8>BEF9=. 
Тема 1.2. '89?PA4S F9C?Bё@>BEFP. $4EKёF >B?<K9EF64 F9C?BFO. 
Тема 1.3. �7D974FAO9 CD96D4M9A<S. �D4H<>< A47D964A<S < BI?4:89A<S. 
Тема 1.4. &9C?B6B= 54?4AE. $4EKёF ;484K A4 E@9L9A<9. 
Тема 1.5. �?4:ABEFP 6B;8GI4. $4EKёF 45EB?RFAB= < BFABE<F9?PAB= 6?4:ABEF<. 

Ра745? 2. Э?5>FD8G5E>85 яв?5A8я (7 GаEBв) 
Тема 2.1. Э?9>FD<;4J<S F9?. �4>BA �G?BA4. 
Тема 2.2. Э?9>FD<K9E>B9 CB?9. !4CDS:ёAABEFP. 
Тема 2.3. #BEFBSAAO= FB>. �4>BA "@4 8?S GK4EF>4 J9C<. 
Тема 2.4. $4EKёF Q?9>FD<K9E><I J9C9=. 
Тема 2.5. $45BF4 < @BMABEFP FB>4. 
Тема 2.6. �4>BA �:BG?S-�9AJ4. 
Тема 2.7.  47A<FAB9 CB?9. �9=EF6<9 @47A<FAB7B CB?S A4 CDB6B8A<> E FB>B@. 

Ра745? 3. ОCF8G5E>85 яв?5A8я (5 GаEBв) 
Тема 3.1. �4>BAO BFD4:9A<S E69F4. 
Тема 3.2. #D9?B@?9A<9 E69F4. �4>BA %A9??<GE4. 
Тема 3.3. �<A;O. #BEFDB9A<9 <;B5D4:9A<=. 



Тема 3.4. (BD@G?4 FBA>B= ?<A;O. 
Тема 3.5. "CF<K9E><9 E<EF9@O (@<>DBE>BC, F9?9E>BC). 

Ра745? 4. Р5H5A85 B?8@C8а4Aых 7а4аG (16 GаEBв) 
Тема 4.1. �B@5<A<DB64AAO9 ;484K< (F9C?BF4 + Q?9>FD<K9EF6B, BCF<>4 + Q?9>FD<K9EF6B). 
Тема 4.2. �484K< A4 E@9>4?>G. 
Тема 4.3. �484K< E C4D4@9FD4@<. 
Тема 4.4. �484K< A4 BJ9A>G < CD<><8>G. 
Тема 4.5. �A4?<; B?<@C<48AOI ;484K. 
Тема 4.6. #B87BFB6>4 > B?<@C<484@. 
 

#;0=8@C5<O5 @57C;PB0BO >A2>5=8O ?@>3@0<<O 

�8G=>AB=O5 ''�:  
▪ HBD@<DB64A<9  BF69FEF69AAB7B BFABL9A<S > GK9A<R, 7BFB6ABEFP < ECBEB5ABEF< 
B5GK4RM<IES > E4@BD4;6<F<R < E4@BB5D4;B64A<R A4 BEAB69 @BF<64J<< > B5GK9A<R 
< CB;A4A<R, BEB;A4AAB@G CBEFDB9A<R <A8<6<8G4?PAB= B5D4;B64F9?PAB= FD49>FBD<< 
E GKёFB@ GEFB=K<6OI CB;A464F9?PAOI <AF9D9EB6;  

▪ HBD@<DB64A<9 J9?BEFAB7B @<DB6B;;D9A<S, EBBF69FEF6GRM97B EB6D9@9AAB@G 
GDB6AR D4;6<F<S A4G>< < B5M9EF69AAB= CD4>F<><;  

▪ HBD@<DB64A<9 >B@@GA<>4F<6AB= >B@C9F9AFABEF< 6 B5M9A<< < EBFDG8A<K9EF69 EB 
E69DEFA<>4@<, EF4DL<@< < @?48L<@<, 6 B5D4;B64F9?PAB=, B5M9EF69AAB CB?9;AB=, 
GK95AB-<EE?98B64F9?PE>B=, F6BDK9E>B= < 8DG7<I 6<84I 89SF9?PABEF<;  

▪ G@9A<9 SEAB, FBKAB, 7D4@BFAB <;?474FP E6B< @OE?< 6 GEFAB= < C<EP@9AAB= D9K<, 
CBA<@4FP E@OE? CBEF46?9AAB= ;484K<, 6OEFD4<64FP 4D7G@9AF4J<R, CD<6B8<FP 
CD<@9DO < >BAFDCD<@9DO;  

▪ CD98EF46?9A<9 B A4G>9 H<;<>4 >4> EH9D9 K9?B69K9E>B= 89SF9?PABEF<, B5 QF4C4I 9ё 
D4;6<F<S, B 9ё ;A4K<@BEF< 8?S D4;6<F<S J<6<?<;4J<<;  

▪ HBD@<DB64A<9 >D<F<KAB7B @OL?9A<S, G@9A<S D4ECB;A464FP ?B7<K9E>< 
A9>BDD9>FAO9 6OE>4;O64A<S, BF?<K4FP 7<CBF9;G BF H4>F4;  

▪ G@9A<9 >BAFDB?<DB64FP CDBJ9EE < D9;G?PF4F GK95AB=  89SF9?PABEF<;  
▪ ECBEB5ABEFP > Q@BJ<BA4?PAB@G 6BECD<SF<R H<;<K9E><I B5N9>FB6, ;484K, D9L9A<=, 
D4EEG:89A<=.                

 5B0?@54<5B=O5 ''�:  
$97G?SF<6AO9  

▪ CBA<@4FP J9?< < ;484K< GK95AB= 89SF9?PABEF<, 4 F4>:9 A4IB8<FP ED98EF64 8?S <I 
BEGM9EF6?9A<S;   

▪ G@9FP C?4A<DB64FP, >BAFDB?<DB64FP < BJ9A<64FP GK95AO9 89=EF6<S 6 EBBF69FEF6<< E 
CBEF46?9AAB= ;484K9= < GE?B6<S@< 9ё D94?<;4J<<; BCD989?SFP A4<5B?99 
QHH9>F<6AO9 ECBEB5O 8BEF<:9A<S D9;G?PF4F4 6 6O5BD9 FB7B <?< <AB7B ECBEB54 
D9L9A<S ;484K;   

▪ 6ABE<FP EBBF69FEF6GRM<9 >BDD9>F<6O 6 <I 6OCB?A9A<9 A4 BEAB69 BJ9A>< < E GKёFB@ 
I4D4>F9D4 BL<5B> CD< 4A4?<;9 D9L9A<S;   



▪ CBA<@4FP CD<K<AO GEC9I4/A9GEC9I4 GK95AB= 89SF9?PABEF<.  
�B@@GA<>4F<6AO9  

▪ G@9FP 8B7B64D<64FPES B D4ECD989?9A<< DB?9= 6 EB6@9EFAB= 89SF9?PABEF< CD< 
D9L9A<< ;484K; 489>64FAB BJ9A<64FP EB5EF69AAB9 CB6989A<9 < CB6989A<9 
B>DG:4RM<I;  

▪ G@9FP E?GL4FP EB59E98A<>4, 69EF< 8<4?B7 CD9;9AFGS EB5EF69AAB9 D9L9A<9, 
<;?474FP E6Bё @A9A<9 < 4D7G@9AF<DB64FP E6BR FBK>G ;D9A<S CD< 6O5BD9 
BEAB6AOI @9FB8B6 < CD<ё@B6 D9L9A<S >?RK96OI ;484K 6 "�Э CB H<;<>9.  
#B;A464F9?PAO9  

▪ 489>64FAB <ECB?P;B64FP D9K96O9 ED98EF64 < ED98EF64 <AHBD@4J<BAAB-
>B@@GA<>4J<BAAOI F9IAB?B7<= 8?S D9L9A<S D4;?<KAOI >B@@GA<>4F<6AOI < 
CB;A464F9?PAOI ;484K;   

▪ G@9A<9 BEGM9EF6?SFP <AHBD@4J<BAAO= CB<E> CD< 6OCB?A9A<< GK95AOI ;484A<=; 
6?489FP 5<5?<B7D4H<K9E><@< A46O>4@< < A46O>4@< D45BFO E J<HDB6O@< 
D9EGDE4@<;   

▪ 6?489A<9 ?B7<K9E><@< 89=EF6<S@< 4A4?<;4, E<AF9;4, ED46A9A<S, B5B5M9A<S, 
>?4EE<H<>4J<<, GEF4AB6?9A<S 4A4?B7<= < CD<K<AAB-E?98EF69AAOI E6S;9=, 
CBEFDB9A<S D4EEG:89A<=, BFA9E9A<S > <;69EFAO@ CBASF<S@.  
 

%?>A>1O 87<5@5=8O @57C;PB0B82=>AB8 ?@>3@0<<O:  
A45?R89A<9,  E4@BEFBSF9?PA4S  D45BF4,   6;4<@BCDB69D>4, F9EF<DB64A<9, 
E4@BCDB69D>4, ;4K9F, CDB69DBKA4S D45BF4.  

 

&5<0B8G5A:>5 ?;0=8@>20=85  
№ 
C/C 

!4<@9AB64A<9 
D4;89?B6 
CDB7D4@@O 

�B?<K9EF6B 
K4EB6 

Э?9>FDBAAO9 (J<HDB6O9) 
B5D4;B64F9?PAO9 D9EGDEO 

1 &9C?B6O9 S6?9A<S 6 https://phet.colorado.edu/ 

2 Э?9>FD<K9E><9 
S6?9A<S 

7 https://phys-

oge.sdamgia.ru/ 

3  "CF<K9E><9 
S6?9A<S 

5 https://phys-

oge.sdamgia.ru/ 

4 $9L9A<9 
B?<@C<48AOI 
;484K 

16  

 

 

 

 

 

 

 



 

#>C@>G=>5 ?;0=8@>20=85  
  

№ 

?/? 

&5<0 C@>:0 �>;8G5AB2> 
G0A>2/40B0 

-;5:B@>==O5 
(F8D@>2O5) 

>1@07>20B5;P=O5 
@5AC@AO 

«&8D@>20O ;01>@0B>@8O» 

1. �6989A<9.  9FB8O D9L9A<S H<;<K9E><I 
;484K. 

1    

 

�9@BAEFD4J<S 6B;@B:ABEF9= J<HDB6OI 
84FK<>B6 < CDB7D4@@ 8?S 4A4?<;4 84AAOI 

2. &9C?B6B9 D4EL<D9A<9 F9?. $9L9A<9 ;484K. 1   �ECB?P;B64A<9 84FK<>4 F9@C9D4FGDO 8?S 
<;@9D9A<S ?<A9=AB7B D4EL<D9A<S F69D8OI 
F9? CD< A47D964A<< 

3. '89?PA4S F9C?Bё@>BEFP. $4EKёF ;484K. 1  https://phet.colorado.edu/ Э>EC9D<@9AF CB <;@9D9A<R F9C?Bё@>BEF< 
69M9EF6 E CB@BMPR >4?BD<@9FD4 < J<HDB6B7B 
F9D@B@9FD4 

4. �7D974FAO9 CD96D4M9A<S. �D4H<><. 1    #BEFDB9A<9 7D4H<>B6 A47D964A<S < 
BI?4:89A<S 6B8O E CB@BMPR 84FK<>4 
F9@C9D4FGDO 

5. &9C?B6B= 54?4AE. %?B:AO9 E?GK4<. 1    �;@9D9A<9 F9@C9D4FGDAOI <;@9A9A<= CD< 
E@9L<64A<< :<8>BEF9= E D4;AB= 
F9@C9D4FGDB= 

6. �?4:ABEFP 6B;8GI4. $9L9A<9 ;484K. 1  https://phet.colorado.edu/  �;@9D9A<9 6?4:ABEF< 6B;8GI4 J<HDB6O@ 
7<7DB@9FDB@, ED46A9A<9 E D4EK9FAO@< 
;A4K9A<S@< 

7. Э?9>FD<;4J<S F9?. �4>BA �G?BA4. 1    �9@BAEFD4J<S Q?9>FDBEF4F<K9E><I S6?9A<= E 
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