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K [Ipukazy Ne315-oc

oT «30» aBrycta 2023 rozna

Paboune nporpammsl yunureneit MBOY «BoTkuHCKHIT TULIeH»

Nern
/11

Hassanue nporpaMmsl

ID

Krnaccor

OUO yuurens

1.

PaGouas mporpamma y4eOHOTO
npeaMera «MTHOCTpaHHBIN S3BIK
(aHrnuiickuil)» s odyvaroumxcs 2-
4 xnaccoB

1873922

26B,320,4a08

boukapena
AA.

PaGouas mporpamma yueOHOTO
npeamera «MHOCTpaHHBIN A3bIK
(aHTIUHACKUI)» 119 00y4Jarommxcs S-
9 kaccoB

1486844

508B,6a0B

boukapesa
AA.

PaGouas mporpamma yaeOHOTO
npeamera «MTHOCTpaHHBIN A3bIK
(aHrnuiickuil)» s odyyaroumxcs 2-
4 xnaccoB

2300900

3a0B

bypanosa T.M.

PaGouas mporpamma y4eOHOTO
npeamera «MTHOCTpaHHBIN A3bIK
(aHTIUHACKUI)» 11 00ydJarommxcs S-
9 kiaccoB

696032

5a06Br, 7a0B

bypanosa T.M.

PaGouas nporpamma yueOHOTO
npeamera «MHOCTpaHHBIN A3BIK
(a"TIUHACKUI)» 11 00ydarommxcs 2-
4 xnaccoB

2443718

2ar, 3B

YebOkacoBa
I0.B.

Pabouas nporpamma yueOHOTo
npeamera «VHOCTpaHHBIN A3BIK
(aHrnmiickuil)» s odyyaronmxes S-
9 kmaccoB

2455810

78, 8aB, 9a0BT

YebOkacoBa
10.B.

Pabouas nporpamma yuyeOHOTo
npeamera «MHOCTpaHHBIN A3BIK
(aHrnmiickuil)» s o0yyaronmxcs 5-
9 kmaccoB

468397

8a0,9a0Br

MyxaueBa
A.B.

Pabouas nporpamma yueOHOTo
npeamerta «MHOCTpaHHBIN
(aHrIHIICKUI) S3BIK» TS
obOyuaroruxcst 10-11 kiraccoB

465562

10a0, 11a6

MyxaueBa
A.B.

Pabouas nporpamma yuebHOT0
npeameta «VHOCTpaHHBIN A3BIK
(aHrnHiicKuil)» 15 o0yJaronmxcs 2-
4 xaccoB

2332573

2a0sr, 4a0B

3axaposa 1.B.

10.

Pabouas nporpamma yuebHOT0
npeameTa «VHOCTpaHHBIN A3BIK
(aHrnHiicKuil)» 11 o0yvaronmxes S-
9 kiaccos

2335161

Sar,7a0

3axaposa 1.B.




11.

Pabouast mporpamMmma yueO6HOTO
npeamera «MHOCTpaHHBIN SA3bIK
(a"TIUHCKUN )» 119 00 yJaroImmXxcs S5-
9 kJylaccoB

2778113

6a0B, 80B

HNmenxo O.B.

12.

Pabouast mporpamMmma yueOHOTO
npeamera «VMHoCTpaHHBIN
(aHTTTUHACKUI) S3BIK» TS
obyuatomuxcs 10-11 kmaccos

2778560

10a6, 11a0

HNmenxo O.B.

13.

Pabouast mporpamMmma yueOHOTO
npenmera «MHbopmaruka. ba3zosbrit
YpOBEHbB» JIJIs1 oOyJaroruxcst 7—9
KJIACCOB

1686837

7a6B, 80B, 90B

Azs6una 1.A.

14.

Pabouast mporpamMmma yueOGHOTO
npenmera «MHpopmaruka. ba3zossrit
YpOBEHbB» 7151 oOy4Jaronuxcs 7—9
KJIACCOB

2046824

9a,B

Jlerkux H.C.

15.

PaGouas nporpamma yueOHOTO
npenmera «HpopmaTuka»
(6a30BbIil YpOBEHB) AJIs
obyuatomuxcst 10 — 11 kmaccon

1158149

10 a6

Jlerkux H.C.

16.

PaGouas nporpamma yueOHOTO
npenmera «MHpopmaruka. ba3zoBsrit
ypOBEHb» Ui 00ydaromuxcs 7-9
KJIACCOB

979195

8a

CepebpsikoB
C.A.

17.

PaGouas nporpamma yueOHOTO
npenMera «Anredpa» nmis
oOyuatromuxcs 7-9 kiaccos

5199142

7a, 9a

Kermosa JI.B.

18.

Pabouas nporpamma yueOHOTo
npeamera «['eomerpus» s
oOyyaromuxcs 7-9 ki1accoB

8330200

7a, 9a

Kermosa JI.B.

19.

Pabouast mporpamMmma yueb6HOTO
npeamera «BeposTHOCTh U
CTaTHCTUKA» JIJIs o0ydaromuxcs 7-9
KJIaCCOB

6849996

7a, 9a

Kermosa JI.B.

20.

Pabouast mporpamMmma yueO6HOTO
npeamera «Anredpa 1 Havana
MaTeMaTHYeCKOro aHalln3a.
VYrayOneHHbIH YPOBEHb»» IS
oOyuaronuxcst 10-11 kitaccoB

10714611

10a

Kermosa JI.B.

21.

Pabouas nporpamma yueOHOTo
npeaMeTa «Anredpay s
oOyyaromuxcs 7-9 Ki1accoB

1400464

8a

MemepsikoBa
E.P.

22.

Pabouast mporpamMmma yue6HOTO
npenmMeta «['eomeTpus» Ans
oOyJaroruxcs 7-9 KiaccoB

1434981

8a

MemepsikoBa
E.P.

23.

Pabouas nporpamma yuebHOT0
npeamera «BeposaTHOCT 1
CTaTUCTHKay JUIs oOydaromuxcs 7-9
KJIaCCOB

1719882

8a

MemepsikoBa
E.P.

24,

Pabouas nporpamma yuyebHOTO

1715339

5a

MemepsikoBa




npeaMeTa «MatemaTukay s
oOyJaromuxcst 5-6 KIaccoB

E.P.

25.

Pabouast mporpamMmma yueOHOTO
npeamera «BeposaTHoCT 1
cTatuctuka «bazoBblil ypoBEeHb) IS
obyuatomuxcs 10-11 kmaccos

1719486

106

MeepsikoBa
E.P.

26.

Pabouast nporpamMmma yueOHOTO
npeamera «I'eomerpus. bazoselit
ypoOBeHb» s oOy4daromuxcst 10-11
KJIaCCOB

1719008

106

MeepsikoBa
E.P.

27.

PaGouas mporpamma y4eOHOTO
npeamera «Ajiredpa v Havaia
MAaTeMaTU4YECKOTo aHain3a. bazoBbii
ypoBeHb»» i1 o0ydarommxcs 10-11
KJIACCOB

1717820

106

MerepsikoBa
E.P.

28.

PaGouas nporpamma yueOHOTO
npenMera «Anredpa» amus
oOyuatromuxcs 7-9 kiaccos

14842935

90,8

Kounena JI.B.

29.

PaGouas mporpamma y4eOHOTO
npeameta «I'eomMeTpus» s
oOygaromuxcst 7-9 kiaccos

14909937

90B

Kounesa JI.B.

30.

PaGouas mporpamma y4eOHOTO
npeaMeTa «BeposTHOCTD H
CTaTHCTUKA» JJIsl o0ydaromuxcs 7-9
KJIACCOB

2760629

90,8

Kounena JI. B.

31.

PaGouas mporpamma y4eOHOTO
npeamera «MaTeMaTukay s
oOyyJaronuxcs 5-6 KjaccoB

5819628

66

Kounesa JI.B.

32.

Pabouas nporpamma yueOGHOTo
npeamera «BeposaTHOCT 1
CTaTUCTHKay» JUIs oOydarouuxcs 7-9
KJIaCCOB

2144961

7B, Or

Kopnuunosa
JLA.

33.

Pabouas nporpamma yueOHOTo
npenMera «Anredpa» amus
oOyyaromuxcs 7-9 ki1accoB

1102309

7B, 9T

Kopnuunosa
JLA.

34.

Pabouast mporpamMmma yueb6HOTO
npenMeta «MaTemMaTHKay s
oOyJaronuxcs 5-6 KjaccoB

958683

6a

Kopnuunosa
JLA.

35.

Pabouas nporpamma yuebHOTo
npenMera «Anredpa» amus
oOyyaromuxcs 7-9 Ki1accoB

741984

76, 808

Kucemnes 1.B.

36.

Pabouast mporpamMmma yue6HOTO
npenmeta «['eomeTpus» Ans
oOyJaroruxcs 7-9 KiaccoB

748582

76, 868

Kiucenes 1.B.

37.

Pabouast mporpamMmma yue6HOTO
npenMera «BeposSTHOCTE U
CTaTUCTHKA» JUIsl oOydJaromuxcs 7-9
KJIACCOB

749021

70, 80B

Kucesnes 1.B.

38.

Pabouast mporpamMmma yueO6HOTO
npenMera «MaTemMaTHKay JUis

728364

5B

Kucenes 1.B.




oOyJaronuxcs 5-6 KJaccoB

39. | Pabouas nmporpamma yueOHOTO
npeamera «OCHOBEI O¢30MacHoCTH 957391 8a6B, 9a6BOT Kucenes U.B.
KHU3HEEATSTBHOCTI JUIS
oOyJaronuxcs 8-9 KjiaccoB

40. | Pabouas mporpamMma yaeOHOTO
npenmMera «OCHOBBI 6€30I1aCHOCTH 957674 1046 Kucenes ILB.
KHU3HEEATSITBHOCTI JUIS
obOyuaroruxcs 10-11 kiraccon

41. | Pabouas mporpamMma yae0HOTO
npenmMera «buonorus» (bazoBblii 6aB, 7a0B, 8a0B, ['pebenkuna

900254

ypOBEHB) IS o0y4arormmxes 5 — 9 9abBr Nn.A.
KJIACCOB

42. | Pabouas mporpamMma yaeOHOTO
npeaMera «buonorus. bazoBsiit I'peGenkuna
ypoBeHb» Ji1s1 oOy4darornuxcs 10 — 11 935379 1026 N.A.
KJIACCOB

43. | Pabouas mporpamMma yae0HOTO
npenmera «buonorus» (bazoBblit 2106673 5a6BL CeHTsKOBa
YpOBEHB) JJist o0ydarommxcest 5 — 9 E.IL.
KJIACCOB

44, | Pabovas mporpaMma y4yeOHOTO
npeamera «dusnka. bazoBbiil MuxaiinoBa
ypoBeHb» 15 oOy4aromuxcst 10-11 1145018 106 H.IO.
KJIACCOB

45. | Pabouas mporpamMma yaeOHOTO
npenMera «Pusnka. YriyOnéHHbIN Muxainnosa
ypoBeHb» i oOyuatomuxcs 10 — 11 687524 10a H.IO.
KJIACCOB

46. | Pabouas mporpamma yuyeOHOTO
npeaMera «Puszuka. bazoBbii 1150954 8465, 9a6Br MuxaiinoBa
YPOBEHb» Ui o0yvaromuxcs 7-9 H.IO.
KJIACCOB

47. | Pabouas mporpamma yuyeOHOTO
npezmeta «Xumus. basoserit 2018238 9a0Br [Teryxosa U.Bb.
YPOBEHb» Ui oOyuaromuxcs 8-9
KJIACCOB.

48. | Pabouas mporpamma y4yeOHOTo
npeameTa «Xumus. bazoBblit 2205070 10a6 [Teryxosa 1.Bb.
ypoBeHnb» 10 -11 kiacc

49. | Pabouvas mporpamMma yqae0HOTO
npenMera «Xumus. ba3obrit 9998454 R4GE Konogainosa
YpOBEHBbY JUIs 00yJaroruxcs 8-9 H.B.
KJIACCOB.

> fﬁggjgg(plg)aorg:ﬁ:éq yef:B(j}?Bi}EHc: 389741 | 208, 6abs, Koprmosa

) 7a0B, 8a0B, 9a0BT H.B.

oOyJaroruxcs 5-9 KiaccoB

51. | Pabouas nporpamMma yueOHOTO KopHIIoBa
npenmera " ['eorpadus. ba3obrit 300742 10a6 I;{ B

ypoBeHb" it ooydarommuxcs 10-11




KJ1aCCOB

52.

Pabouas nporpamma yueOHOTO

npeameTa «TexXHOIOTHs I 1652666 s;fg]i’ 86;[2:’ Hanl\fl’.ﬂg.oBa
oOydaromuxcst 5-9 kimaccos

53. | Pabouvas nporpamMmma y4eOHOTO
npenMera « TeXHOTOTus IS 1608409 7a0B, 8a0B Cep 26};:11(0]3
oOyJaronuxcs 5-9 KjiaccoB o

54. | Pabouas mporpamMma yueOHOTO
npeameTa «TexXHOIOTHs I 2676715 5a06Br, 6a0B [Tommosa H.B.
oOydaromuxcst 5-9 kiaccos

55. | Paboyvas nporpamMmma y4eOHOTO
npeameTa «TexHOIoTHs» It 21432647 98 Cuskxosa M.B.
oOyJaronuxcs 5-9 KiaccoB

56. | Pabouas mporpamMmma yueOHOTO
npeameTa «TexXHOIOTHs T 2708527 9a Kammua C.M.
oOygaromuxcst 5-9 kiaccos

57. | Pabouas mporpamMmma y4eOHOTO Kaliicxas
npeameTa «TexXHOIOTHs TS 2695632 9or AA
oOyuatromuxcs 5-9 kinaccos o

58. | Pabouas nmporpamma yueGHOTO
npenMera « TeXHOTOTus IS 2761796 908 Kounesa JI.B.
oOyyaromuxcs 5-9 KJ1accoB

59. | Pabouas mporpamMmma y4eOHOTO
npeameTa «TexXHOIOTHs TS 13276854 9a Kermnosa JI.B.
oOygaromuxcst 5-9 kiaccos

60. | PaGouas mporpamMmma yueOHOTO
npenMera «TexHoaorus s 1696202 Or Koprmiosa

JLA.

oOyyaromuxcs 5-9 ki1accoB

61. | Pabouas mporpamMma y4eOHOTO 561
npeamera «MareMaTukay s 344835 68 [[Tanpuna OB
oOygaromuxcst 5-6 kiaccos

62. | Pabouas nporpamMma y4eOHOTO
npeamera «Mcropus. ba3oBslii 347325 10a MemepsikoBa
ypoBeHb» Juid oOyuatommxcs 10-11 C.M.
KJIACCOB

63. | Pabouas nporpamMma yqeOHOTO
npenmera «Mcropus» 347255 6a0, 8a0B Meuéeij{[KOBa
Juis 00yJaromuxcs 5-9 kiaccon o

64. | Pabouas mporpamMma yueOHOTO
npenmMera «My3bIKay IS 2640627 6a0B 3onorosa C.B.
oOyJaroruxcs 5-8 KjaccoB

65. | Pabouas mporpamMmma yueOHOTO
npenmera «Mcropus» nis 2836776 6B, 7a0B bypanosa H.C.
oOygaromuxcs 5-9 kiaccos

66. | Pabouas mporpamMma yueOHOTO C o
npenmMeta «Mcropus» uis 3080381 9abBr TpeH]I;OBa '
oOydarormuxcs 5-9 kmaccoB '

67. | Pabouas mporpamMma yueOHOTO
npenmMera «OO0IIeCTBO3ZHAHUE) IS 3080405 9a0Br Crpenxosa O.

oOyvaroruxcs 5-9 KiaccoB

B.




68.

Pabouast mporpamMmma yaeOHOTO

npeameta «My3bIkay 1Jist 1594610 1a6B, 2aGer, Tkauyk 2.B.
3a0B, 4a0B

obOy4varonuxcs 1-4 xkimaccoB

69. | Pabouas nmporpamMma yueOHOTO 2995535 7068 Kysnenosa
npeaMera «My3bIKay JJIsl y4aiuxcst T.B.

70. | Pabouas mporpamMmma yueOHOTO
npeameta «M3o0pazutenbHOe 1559393 1a6B, 2a0Br, CokoJioBa
HCKYCCTBOY JUIs oOy4aronuxcs 1-4 3a0B, 4a0B 0O.10.
KJIACCOB

71. | Pabouas mporpamMma yueOHOTO
npenmera «300pa3uTensHoe 1997821 | 5asr, 6as, 7aGe CoxomnoBa
HCKYCCTBO» JiJIsl o0yvaromuxcst 5-7 O.10.
KJIACCOB

72. | Pabouas mporpamMma yueOHOTO B
npeameTa «Du3uvecKas KyabTypa» 2732923 10a6 apﬁagl oBa
it ooyqaromuxcs 10-11 kiracco o

73. | Pabouas mporpamMmma yueOHOTO BaniaMosa
npeamera «Pu3ndeckas KyabTypa» 2736576 6a pH P
Juis oOyJaromuxcs 5-9 kinaccon o

74. | Pabouas mporpamMma y4eOHOTO
npenMera «Pu3znyeckas KyJIbTypa» 2256473 1268, 2a0er, WnenueBa T.M

3a6B, 40B

It 00yJaromuxcs 1-4 kiaccoB

75. | Pabouas mporpamMmma y4eOHOTO
npenMera «Pusznyeckas KyJIbTypa» 2123428 | 5a0er, 7a6B, 8a6B | HMsmun E.H.
JUIsE 00yJaroImuxcs 5-9 KiaccoB

76. | Pabouas mporpamMmma yueOHOTO
npeamera «Pu3ndecKas KyabTypa» Jlyrdynnun
(Bapuant2) ans yuamuxces 1-4 1476893 4a P.H.
KJIACCOB

77. | Pabouas nmporpamMma y4eOHOTO
npeamera «Pu3ndeckas KyabTypa» 1764295 668, 9a0Br HyTg) EHHH
Juis 00yJaromuxcs 5-9 kiaccon o

78. | Pabouas mporpamMma y4eOHOTO
npenMera «Pu3nyeckas KyJIbTypa» 1818044 10a6 HyTg) EHHH
qutst o0ydarommxest 10-11 xmaccoB o

79. | Pabouas nporpamMma y4eOHOTO
npenmMera «Mcropus» (yriayOnéHHbIN 347325 106 MemepsikoBa
ypoBeHb) U1t oOyuatomumxcs 10 — 11 C.M.
KJIACCOB

80. | Pabouas nmporpamMma yqeOHOTO Baxpviiesa
npeameTa «Pycckuit sSi31K» 1St 2704372 16, 2r II/)IyB
yuamuxcs 1 —4 xinaccoB o

81. | Pabouas mporpamMma y4eOHOTO
npeameta «Pycckuit i3p1k» 1is 2253457 30, 46 Epmaxkosa JI.B.
yuamuxcs 1 — 4 xmaccoB

82. | Pabouas mporpamMma y4eOHOTO
npeameta «Pycckuit i3b1k» 1is 2869451 la, 4a KYE%IOBEI
yyanmxcsa 1 — 4 kinaccoB o

83. | Pabouas nporpaMma y4eOHOT0 1938087 % MamnakoBa
npeamera «Pycckuil si3pIk» uist C.H.




yyanmuxcs 1 — 4 kinaccoB

84.

Pabouas nporpamma yueOHOTO

npeameTa «Pycckuit si3p1k» 1S 2606049 2a, 3a MalgﬂﬁKOBa
yuamuxcs 1 —4 xkjaccoB o
85. | PaGouas nmporpamMmma y4eOHOTO
N CannukoBa
npeameta «Pycckuit si3b1k» 1is 2504013 1B, 3B KA
yyanuxcsa 1 — 4 kinaccoB o
86. | Pabouas mporpamMmma yueOHOTO
npeameTa «Pycckuit i3p1K» IS 1994765 2B, 4B VYcosa H.A.
yuanuxcs 1 — 4 kiaccos
87. | Pabouas mporpamMma y4eOHOTO Baxpyilesa
npeameta «JluteparypHoe ureHue» 2717669 16, 2r IFIYB
Ju1st yqamuxesi 1 — 4 kimaccoB o
88. | Pabouas mporpamMmma yueOHOTO
npeameTta «JluteparypHoe dTeHHue» 2116664 30, 40 Epmaxkosa JI.B.
Jutst yqammxcs 1 — 4 kiaccoB
89. | Pabouas mporpamMma y4eOHOTO K
npeaMera «JlurteparypHoe 4TeHUEC) 2593758 la, 4a yﬁl%lOBa
Juist yyammxes 1 — 4 kiaccoB o
90. | PabGouas mporpamMmma yuyeOHOTO
ManutakoBa
npenMera «JlutepaTypHoe YTCHHE) 2598684 26 cH
Juist yyammxes 1 — 4 kimaccoB o
91. | Pabouas mporpamMma y4eOHOTO MalUIaKoBa
npeameTa «JluteparypHoe dTeHHue» 1938400 2a, 3a CH
Jutst yqammxcs 1 — 4 kimaccoB o
92. | Pabouas mporpamMmMa yueOHOTO
CanHnkoBa
npeameTa «JluteparypHoe ureHue» 2734152 I8, 3B KA
Juist yqammxes 1 — 4 kimaccoB T
93. | Pabouas mporpamMma y4eOHOTO
npeamera «JluteparypHoe ureHue» 1223895 2B, 4B VYcosa H.A.
JuTst yqammxcs 1 — 4 kimaccoB
94. | Pabouas nporpamMma y4eOHOTO
npeameta «MaremaTuka 1252775 1B, 21, 3B, 40 HassimoBa C.C.
Juist yqammxes 1 — 4 kinaccoB
95. | Pabouas mporpamMma y4eOHOTO TaTbiena
npeaMera «MatemaTuka» 559105 10, 2B, 30, 4B ATO
Jutst yqammxcs 1 — 4 kimaccoB o
96. | Pabouas nporpamMma y4eOHOTO MepMsikopa
npenMera «MaTeMaTHKay 661067 la, 2a, 3a, 4a I;/I A
Juist yqammxes 1 — 4 kimaccoB o
97. | Pabouas nmporpamMmma y4eOHOTO CoKOIOBA
npeamera «MaTeMaTuKa 1099164 20 0.10
Juist yyammxcs 1 — 4 kimaccoB o
98. | Pabouas mporpamMma y4eOHOTO Baxbyiesa
npeameTa «OKpyxKaromuil MUP» 2782795 16, 2r II/)IyB
Ju1st yqammxesi 1 — 4 kimaccoB o
99. | Pabouas nporpamMma y4eOHOTO
npeamera «OKpYKarOMHANA MUP» 658490 20, 306, 46 Epmaxosa JI.B.
Juist yyamuxcs 1 — 4 kimaccoB
100. | Pabouas mporpamMma y4eOHOTO 2594723 la, 2a, 3a, 4a Ky3nenosa




npeaMera «OKpyKaroluil MUp»
Jutst yqammxcs 1 — 4 kiaccoB

H.H.

101.

Pabouast mporpamma yueOHOTO
npenMera «OKpYKaroIui MUP»
Ju1st yqamuxesi 1 — 4 kimaccoB

2716530

1B, 3B

CaHHHuKOBa
KA.

102.

PaGouas mporpamma y4eOHOTO
npeaMera «OKpyKaroluil MUp»
Jutst yqammxcs 1 — 4 kiaccoB

2734155

2B, 4B

VYcoBa H.A.

103.

Pabouast mporpamMmma yueOHOTO
npenMera «OCHOBBI PEIUTHO3HBIX
KYJIBTYp M CBETCKOW 3THUKE»

Jutst yqammxcs 1 — 4 kiaccoB

1670444

4a6B

Ycosa H.A.

104.

Pabouast mporpamMmma yueOHOTO
npeamera « TexHonorus»
Ju1st yqamuxesi 1 — 4 kimaccoB

2137441

la, 2a0Br, 3a0B

Kourpmuna
O.B.

105.

PaGouas mporpamma y4eOHOTO
npeamera «TeXHOIoTus
Jutst yqammxcs 1 — 4 kimaccoB

1684291

4a6B

JlaTeilIeBa
A 1O.

106.

PaGouas nmporpamma y4eOGHOTO
npeamera « TexHoIoTus
Juist ydammxes 1 — 4 kiaccoB

2562662

1B

CaHHHUKOBA
K.A.

107.

PaGouas nmporpamma y4eOGHOTO
npeamera « TexHoIoTus
Juist ydammxes 1 — 4 kimaccoB

2693001

16

Baxpymesa
N.B.

108.

PaGouas mporpamma yueOHOTO
npeaMera «Pycckunii si3b1k. ba3oBrlii
YPOBEHBY JUIsl oOydaronuxcs 5-9
KJIacCOB

2036567

568, 8B, 9B

CuskoBa M.B.

109.

Pabouas nmporpamma yuebHOTO
npeamera «Pycckuit s3b1k. ba3zoBblil
YPOBEHB» JUIs oOydatouxcs 5-9
KJIaCCOB

2051662

S5a, 60, 7B

Hnarosa C.10.

110.

Pabouas nmporpamma y4uebHOTO
npeamera «Pycckuit s3b1k. ba3zoBblil
YPOBEHBY JUIs oOydatouxcs 5-9
KJIaCCOB

1539870

6B, 8a

Aobamesa U.B.

111.

Pabouas nmporpamma y4ueOHOTO
npeamera «Pycckuit s3b1k. ba3zoBblil
YPOBEHBY IUIs oOydatouxcs 5-9
KJIaCCOB

1524612

6a, 70, 90r

Kammnackas
AA.

112.

Pabouast mporpamma yueOHOTO
npeamera «Pycckuit s3b1k. ba3zoBblil
YPOBEHBY IUIs 0Oydatonuxcs 5-9
KJIaCCOB

2203255

5t, 7a, 80, 9a

Kammua C.M

113.

Pabouast mporpamMmma yue6HOTO
npenmMera «Jlutepatypar
JUTst o0ydarommxces 5-9 kmaccoB

2040451

50, 5B, 8B, 9B

CuskoBa M.B.

114.

Pabouast mporpamMmma yueO6HOTO
npenmMerta «Jlutepatypar
JUTst o0ydarommxces 5-9 kmaccoB

1540927

5a, 60, 7B

HNnarosa C.10.




115.

Pabouast mporpamMmma yueO6HOTO
npenMerta «Jlurepatypay s
oOyJaronuxcs 5-9 KjiaccoB

2048724

6B, 8a

Aobamesa U.B.

116.

PaGouas mporpamma yueOHOTO
npeamMeTta «Jluteparypay s
oOydaromuxcst 5-9 kiaccos

2059662

6a, 70, 90r

Kammnackas
A.A.

117.

Pabouast nporpamMmma yueOHOTO
npenMerta «Jlureparypay s
oOyJaronuxcs 5-9 KiaccoB

2198366

5r, 7a, 80, 9a

Kammna C.M

118.

PaGouas mporpamma yueOHOTO
npeaMera «Pycckuil si3bIK»
it ooyqaromuxcs 10-11 kimaccoB

1540625

106

Hnarosa C.10.

119.

Pabouast mporpamMmma y4eOHOTO
npeamera «Pycckuil si3b1K»
st ooydarommxes 10-11 kmaccor

2209546

10a

Kamrmaa C.M.

120.

PaGouas mporpamma y4eOHOTO
npeaMmera «Jlureparypa. bazoBbii
YPOBEHbB»

i obyuaromuxcs 10-11 kinaccoB

2149235

10a

Kammmaa C.M.

121.

PaGouas mporpamma y4eOHOTO
npenmera «Jlutepatypa.
VYrinyOaeHHbIH YPOBEHbY

i obyuaromuxcs 10-11 kinaccon

1541330

106

HNnarosa C.1IO




MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN
MHUHUCTEPCTBO OBPA30OBAHUE U HAYKH
YJIMYPTCKOM PECITYBJUKH
AIMUHUCTPALIUA MYHULUITAJIBHOI'O OBPA30OBAHUA
"T'OPOA BOTKHHCK"

MBOY "BorkuHCcKHi Junen'

PACCMOTPEHO YTBEPXIEHO

3aB.kadenpoit Hupexrop MBOY
"BoTknHCKUM e

Azsibuna UL A.

[Tpukas Ne315-OC ot «28» 0.B. Crpenkosa

arycra 2023 r. pukas Ne315-0OC ot «30»
aBrycta 2023r.

PABOYASA ITPOT'PAMMA

(ID 1145018)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

st ooygaromuxest 10-11 kmaccoB

ropoa Borkunck 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (U3UKHU HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI 10 roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IkoapHBIN Kypc GU3HKK — CHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKMX 3HAHMA  OmNpeAeNseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIseTCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  YYaCTHUKAMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUMX BEJIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallud MpPakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OPYAOBAHUS JOJDKHBI OBITh IOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpeMJIEHUS OOYyYarOUIMXCs K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOIO MHPOBO33PEHHUS KaK pe3yibTara HU3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIIECHUS pa3IUYHBIX 337a4 C SBHO 3a/IaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIET0BATEILCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TCOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
ClioxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuueitHoe  nBmkeHHWe. J[BUKEHME  MaTepuaJbHOM TOYKH MO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBUKEHHUE CHAPSJIOB, IICTTHBIC M PEMEHHBIC TIEpEayHu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne paBuxkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbrotoHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennumanbHas SHEPIus YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHUEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACaNbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoMm mpouecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEeMbI TEIUIOIHEPTETUKH.



TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHUS CBONUCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHcTpalusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsan0B. IIpOBOOHMKH, IOUAJIEKTPUKU M TMOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTh  3nekTpuueckoro mojs. [IpuHoun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYINIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOLUALUA. DIIEKTPOIIN3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN O/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe DIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsIETCS €
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (hakT, runores3a, Qu3nMyeckas BEIUUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajgbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBOW XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC 1110)2(01070) 8¢
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib ¥ HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHHMEe DNEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »3ieKkTpuyeckoe Tmosie. ODJIEKTPOABIKYIIAs Cujla WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYILNAsS CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNHbIE KONEOAHUA

KonebarenpHast  cuctema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE ANEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHU Tpy3a HAa HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmrogenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
peIOMJICHUE, TOSpU3anus, Tudpakims, “HTephepeHITU.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN IMOKa3aTeNb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

CoOuparormie ¥ pacceuBaroiniyue JUH3BL. ToHKas mwH3a. DoKycHOE
paccTosTHUE W ONTUYECKas cuiia TOHKOM JuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO TIPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



W3mepeHne nokasaress NpesioMIIEHNs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHEprun (HOTOHA C €r0 YACTOTOM. DHEpTHUs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOe JEHUCTBUE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/A.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-u3IydCHHS.
BiusHre pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakunu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HAOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHUE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sAApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
MIPWIOKEHUHN I ONPEIeNICHUs TTOJI0OKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYeCcKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumIeHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX (PUTYp B 00BEMA Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTypa TBEPJIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3EMIICTPACEHUH.

Texnonocus: JIAHAMA DJICKTPOIIEpeNad, TIEHEpaTop IIEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, pajap, PaJvuONpPUEMHHK, TEIEBU3O0P,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3aIlNy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJIECHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHUE K MHUPY, BKIIFOUYasl 3CTETHUKY HAYYHOT'O TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHus  (QU3MKH  OCYHIECTBJIATH IPOEKTHYI0O U HUCCIIEJOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HECATEIIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M  KOMMYHHKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacmpenenarth pojid ¢ y4ETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOW 3HAYUMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

Pery/iiTUBHBbIE YHUBepPCcaJbHbIEe yUeOHbIe eiicTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEJIbHYIO AESITENBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATNIOYTCHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO 3pyIUIMH B 001acTH
(bU3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B NESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



UCIIOJIb30BaTh MPUEMBI Pe(IIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
peleHns;

YMETh OLIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUA MO HX
CHI)KCHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPUM AHAIN3E pPeE3yJbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OIIHUOKH.

B mpouecce nOCTHMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IMPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOLIMOHAJIbHBIN WUHTEJIEKT, IIPEANOIararoIymi
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSIHUE, BUETh HAMPABICHUS PA3BUTHUA COOCTBEHHOW AMOIIMOHAIIBHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBaThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIICHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMECHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsij] PU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHhI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKON TEOpUM CTPOCHHMS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumojencTeue Ten, 1uddys3us, OPOYHOBCKOE IBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIApEHUE, KOHACHCAIWs, TUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMu COCTOSIHUS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHUE, UCTOJNB3Yys (PU3NUYECKUE BEIMYUHBI:
KOOpAMHATa, MyTh, MEPEMENIEHHUE, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasli SHEprus, MOTEHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIUYUH, UX OOO3HAYECHHUS U EIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YUYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrusi XaOTUYECKOTO JBIKCHUS MOJICKYJI, CpeIHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMOJEe3HOTO JEUCTBHUS TEIUIOBOTO JIBUTATENsl; MpPU ONMUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIWYMH, WX
00O3HAaUEHUsT W EAWHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsT (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBAaTh (PU3MUECKHE MPOIECChl U SBJICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW PHEPTUM TEIIOBOTO JBUKEHHUSI MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsiga, 3akoH KylioHa, mpw »>TOM pasinyarh CJIOBECHYIO



(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPCHHM, TMPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBINA CIOCOO W3MEPEHUS W MCIOJIb30BaTh H3BECTHHIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBAaTh PE3yIbTaThl TMOTYYCHHOW 3aBUCHUMOCTH (DU3WYCCKUX BEIUYHH B
BU/JIC TAOJINIT ¥ TPa(PUKOB, AETIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBaHNUS,

coOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBaHUN B
paMKax y4eOHOTro OJKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
JEATETLHOCTH C HMCIOIB30BAHIEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000Opy1I0BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIOJNIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUs, TPOBOAUTH PACUYETHl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS;

UCIIOJIB30BaTh ~ TMPU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YYEOHOW U HAyYHO-TIOMYJIAPHON MHGOpPMAIINH, TOJTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHATTM3UPOBATH MOTydaeMyto HH(pOpMaIuio;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

WCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH TpH OOpaIlleHuH ¢ MPUOOpPaMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYNNE C BBHINIOJHEHUEM PaA3JIMUHBIX COIMAIBHBIX pOJIEH,
IJIAaHUPOBaTh paldOTy TPYIIIBI, pPAIMOHAIBHO pPACHPEeACNIsaTh OO0S3aHHOCTH U
MJIAHUPOBATh JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpa)KaTh C(HOPMUPOBAHHOCTH Y OOYYAIOIMUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHONW TEXHHKU H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (UBMUECKUX MOJIEIeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3aps/l, JIyd CBETA, TOUCUHBbI UCTOUYHHUK CBETA, SAECpHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijpa MPHU PEIICHUH (PU3HUUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKU: DJIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIKYIIMUCS 3apsii, IJIEKTPOMArHUTHbBIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PaCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aromMa BOJIOPOJla, €CTECTBEHHass W MCKYCCTBEHHas
PaINO0aKTUBHOCTB;

ONMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |
AJIEKTPOMArHUTHBIE SIBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3MUECKUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUUYECKOE HAIPSKEHUE, IICKTPUUECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUia, padoTa TOKa,
WHIYKIUST MarHUTHOrO MojsA, cuia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUUYECKOT0 M MArHUTHOTO MOJIeW, MEPUOJ] U 4YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONHUCAHUM TPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICIT HCIIOJIB3YEMBIX BEIIMYMH, WX OO0O3HAYEHUS W EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JTAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;



OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3NYecKrue BEIMYHMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPTUs U UMIYJIbC (POTOHA, IEPUOJ TOTypaciiajia, SHEPTUsl CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISIT 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJliIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
WHYKINH, 3aKOH MPSMOJUHEUHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICNISITh HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OINHCHIBATH H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUW: MNpPHU 3TOM
dbopmynmupoBaTh TpobiieMy/3amady H THIOTE3y Yy4eOHOro SKCIEePUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WUYECKUX BEJIUYUH C HCIOJb30BaHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYUPOBATH YCTaHOBKY, (UKCHUPOBATH
pEe3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TaOIUIl U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOW U TMPOEKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuéTHbIE 3a7a4dl C SBHO 3aJaHHOW (DM3UYSCKOM MOJIEIIbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHUS 3aJ1auu



BEIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DU3UYCCKHE BEITUYUHBI B (DOPMYIIHI,
HEOOXOUMBIC IS €€ peIIeHUs, MPOBOJAUTHh PACYETHl M OLCHUBATH PEATBHOCTD
MOJTy4EHHOTO 3HAYCHUS (PU3UUCCKON BEITMUUHBL,

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IICTIOYKY PaCCYXJICHUI C ONMOpOH Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  MPH  PEIICHUW  y4eOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MMOMCKA, CTPYKTYPUPOBAHHMS, HHTCPIPETAIH
U TPEJICTaBJICHUS YY4COHOW W HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
pa3IMYHBIX HCTOYHUKOB, KPUTHYCCKH aHATU3UPOBATH MOJTy4aeMyt0 HH(OPMAIIHIO;

OOBSCHATh TIPUHIMITBI JEHCTBUS MAallMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX O€30MACHOTO MCIOJIh30BAHUS B ITOBCEAHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3HUKE B IMOBCEAHEBHOW JKU3HH
U obecrieueHus: 6€30MacHOCTH TP OOpaIlleHHH ¢ MPUOOpaMU U TEXHUIECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TpyHIE C BBHINOJHCHHEM pPa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAaMOHAIBLHO paCHpeNeisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIIBI B PEIICHUE PacCMaTPHBACMON TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIELIUAJILHON TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMCHTI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 ngsHE;T:(iigrouﬁ £41007¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypchl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnoreka [JOK
METO/bI ITIO3HAHUS OKPYKAIOLIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponp u mecTo ¢pusuku B popmMrpoBaHUU
2 COBpPEMEHHOM i)a HOH K(E. FT)I/IHIE)I MHUpa, B 1 bubmmorexa [JOK
p . yi p up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEeATEIBHOCTHU JIIOIEN
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MeXaHU4eCcKoro ABMxkeHus. [lepemenienue 1 bubmmorexa [JOK
- HeP ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE
4 PaBHOYCKOpEHHOE MPSIMOJIMHENHOE 1 bubmmorexa [IOK
yeKop P https://m.edso0.ru/ff0c3620
JIBIKEHUE
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1
JIBIKEHUE
6 CBoOonHOe majieHne. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MagECHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. J{BrmkeHue 1 bubmuoreka [IOK
MaTEepUAIbHON TOYKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunnun otHOocuTeNnbHOCTHU ["anunest.
8 NuepumnansHbie cuctemsl otcuera. [lepBrbrit 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
9 Macca rena. Cuna. [lpuniun cynepno3uuuu 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cuit. Bropoit 3akon HeroroHa s
MaTrepualbHON TOUKH

https://m.edsoo.ru/ffOc3be8

10 Tperuii 3akoH HproTOHA [U1s1 MarepuaibHbIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuua ynpyroctH. akon I'yka. Bec rena https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Koaddunuent tpenns. Cuiaa
13 conpOTiBneHI/m npql)/lq)z[BHmeHmf Tena B bubmorexa LIOK
https://m.edso0.ru/ff0c3f76
KUJKOCTHU WM ra3e
[TocTynarenbHoe 1 BpamareiabHOE ABUKEHNE
14 a0CoJOTHO TBEPAOTO Tena. MOMEHT CHJIBI. bubmmoreka [JOK
I1ne4o cunbl. YcnoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3akoH bubmmnoreka [HOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
Pabora u moutHoCTh cuibl. Kunernueckas
16 SHeprusl MarepuaibHoil Touku. Teopema 00 bubmmorexa LIOK
s https://m.edso00.ru/ff0c4502
M3MEHEHUU KHHETHYECKOIl 3HepTrun
[lorenunanpHas 3ueprus. [loreHunanbHas
17 SHEprus ynpyro neGopmMupoBaHHON bubnmnorexa [JOK
npykuHbl. [loTeHnManbHas s3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
18 [loTeHuManpHbIe U HENOTEHIINAJIBHBIE CUJIBI. bubmuoteka [IOK

CBsi3b pabOTHI HETIOTCHIIMATBLHBIX CHII C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

H3MEHCHHEM MEXaHUYECKOM OHCpPIruun
CHCTEMEI Tejl. 3aKOH COXpaHCHUA
MEXaHHMYeCKOH OHEPIrun

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM

19
SHEPIrUM Tejla Ha IPUMEPE PaCTIKEHUS
PE3UHOBOIO KI'yTa»
KonTtponsHast padora o teme «Kunemaruka.
bubnuoreka [IOK
20 Junamuka. 3aKOHBI COXpaHEHUS B
https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIPHO-
. bubnuoreka [{OK
21 KMHETUYECKOU Teopuu. bpoyHoBCcKOe
https://m.edsoo.ru/ff0c4dc2
newkenue. Auddysus
XapakTtep ABUKEHUS U B3aUMOJCHCTBUSA
22 YyacTHIl BenecTBa. Mozenu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI
93 Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHHas ABoraapo
24 TemmoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [llkana remneparyp Llenscus
o5 Wneanpuerii raz 8 MKT. OcHOoBHOE but6mmorekxa [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak Mepa cpeiHei
. bubnuotexa [JOK
26 KUHETHUYECKON SHEPTUU IBMXKEHUS MOJIEKYII.
. https://m.edsoo.ru/ff0c511e
VYpasuenue Menzeneesa-Knaneiipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
78 JlaGopartopHas pabota «MccnenoBanue

3aBUCHMOCTHU MEXY lTapaMeTpamMmu



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

COCTOSAHUA pa3pCIKCHHOI'O ra3a»

HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bub6nmoreka [IOK

29
rpaduyeckoe npeacTaBIeHNE https://m.edsoo.ru/ff0c570e
BHyTpeHHss1 sSHeprus TepMOIUHAMUYECKOI
30 CHUCTEMBI M CTIOCOOBI €€ U3MEHEHHS. bubnuorexa [JOK
KonuyecTBo TemioTs! u pabota. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOTO UJCAIILHOTO Ta3a
bubnuoreka [IOK
31 B
FIRL TOILHOTEpeAatt https://m.edsoo.ru/ff0c5c36
VaenbHas TEIIOEMKOCTD BELLIECTBA.
32 Ki[)J'II/I‘IeCTBO TEIUIOTHI IPU TL:HJ'IOHG enaue bubmorexa LIOK
. p peAate. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIii poriiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6mmoteka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs poneccoB B MpUPOAE. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Mpunuun neiictuda u KIIJ[ rernoBoit bubmmoreka IIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapnuo u ero KI1/]
37 DKoJornyeckre npoodaeMbl TEII0HEPTeTHKU
O6o06maromuii ypok «MonexyspHas bubnuotexa [JOK
38
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso00.ru/ff0c6938
KonTponbhas pabota no teme
39 «Momnexkynspras pusuka. OCHOBBI bubmmorexa [JOK
Yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuoteka [IOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCUTEIIbHAS BIIAYKHOCTD bubnunoreka LIOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BOo31yxa. Haceliennslii map

https://m.edsoo.ru/ff0c64d8

Teépnoe teno. Kpucraminueckue u
amop(HbIe Terna. AHU30TPOIUS CBOWCTB

bub6nmmoreka [IOK

42
KpUCTAILIOB. JKHIKHE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctaM3auus. Y geiabHas bubnmnoreka HOK
tertoTa rmiaBieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnuoreka [IOK
44 0
¥paiietiite Tenosoro bararica https://m.edsoo.ru/ff0c6820
45 DnekTpusanus Tei. DIEKTPUIECKUH 3apsi. bubmmoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHMKH, AUIIEKTPUKHU U
46 H(I))JI OBOJTHUKHU 33.K5H COXPaHCHHUS bubmorexa OK
YHpOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa
47 B3aumogeiictue 3apsaaoB. 3akoH Kynona. bubmuoreka [IOK
ToueuHbIll AIEKTPUUECKUI 3aps]T https://m.edsoo.ru/ff0c6ced
Hanpsx€HHOCTB 2JIEKTPUUECKOTO MOJIA.
48 [IpuHUMI CyTeprO3UIINH SJIEKTPUUECKHUX bubmorexa HOK
p VH yrep H . p https://m.edsoo.ru/ffOc6df2
nosiel. JInauu HanpsHKEHHOCTH
49 Pabora cnit anekTpocTaTuYecKoro mods. bubmmnoreka HOK
[Torennuman. PazHoCcTh MOTEHLIMATIOB https://m.edso00.ru/ff0c6f00
[TpoBOTHUKY U AWDIICKTPUKH B
50 3J'IpeKT J(I)CTaTI/IIIe)j:KOM noILe bubmmorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuoreka [{OK
51 Onextpoémkoctb. Konaencarop.
JICKIPOSMEOCTD. ROHACHGATOP https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA. bubnmnorexa [JOK

DHeprus 3apsHKCHHOTO KOHICHCATOPa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHas pabora "VM3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”

54

[IpuHIMI NEWCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOpUOOpOB

55

56

57

KonrtponbHas padora 1mo reme
"DnekTpocTaTuka"

DJIEKTPUUYECKHI TOK, YCIOBHS €r0
cymectBoBaHusl. [locrosaunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
OmMa Ju1s1 yyacTka Lenu

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCJMHEHHE POBOIHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOT'O COeIMHEHHSI PE3UCTOPOB

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

58

PaboTa 1 MOLITHOCTB 2JEKTPUUECKOTO TOKA.
3axoH /[xoynsa-JIeHna

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

59

3axon OMa 715 OJTHOM (3aMKHYTOM)

aNeKTpudeckon uenu. Koporkoe 3ambIkaHue.

Jlabopatopnast pabora «M3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHETO
COTIPOTHUBIICHUS

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

60

DNeKTpOHHAs TIPOBOIUMOCTH TBEPBIX
METAJUIOB. 3aBUCUMOCTD COITPOTHBIICHUS
METAJUIOB OT TeMIIepaTypHI.
CBepXxnpoBOIUMOCTb

61

DneKkTpuyeckuil Tok B Bakyyme. CBoiicTBa



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

AJIEKTPOHHBIX ITyYKOB

[TonmynpoBOAHUKH, UX COOCTBEHHAS U

62 IpuMecHas IpoBoauMocTs. CBoiicTBa p—n- 1 bubnnorexa LIOK
p POBOA ) P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DJIEKTPUYECKU TOK B paCTBOpax 1
paciuiaBax 3JIEKTPOJIUTOB. bubnmnoreka HOK
63 1
DJIEKTPOJUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUYECKUI TOK B razax.
. . bubnuorexa [{OK
64 CaMOCTOSTENBEHBIA ¥ HECAMOCTOSITENBHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DIeKTprUYecKue IIPpUOOPsI M YCTPOMCTBA U UX
65 I aKTII:I)‘{eCKOG I I/II)MCHSHI/IG };T IE)IBI/IJ'Ia 1 bubmorexa HIOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
. bubmuoreka [JOK
1
66 O06006marmuil ypok «IEKTPOTHHAMUKAY https://m.edsoo.ru/ff0c88be
KonTposnbnas pabora no teme
67 «9nexkrpocraruka. [locTosHHBIN 1 bubmuoreka [IOK
JJIEKTPUYECKUN TOK. TOKH B pa3ian4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
68 PeseprubIil ypok. O600maronuii ypox mo 1 bubnunorexa LIOK
TemaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl

[TocTosiHHBIE MAarHUTBI U UX

1 B3aumoieiictBue. MarautHoe nose. Bektop 1 bubmuorexa [JOK
MAarHUTHON MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OmnsIT OpcTena. BzauMmoneiicteue 1 Bubmorexa ITOK

P ’ https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJISI HA TPOBOJHUK C

4 tokoM. Cumita Ammnepa. JlabopatopHas pabora 1 1 bubnmnorexa [JOK
«HMccnenoBanne qeUCTBHS IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha

5 BIOK cs 3apspKeHHYIo yactuiy. Cuna 1 bubmmorexa [TOK
ABIDKYHIYIO P Yo - https://m.edsoo.ru/ff0c9df4
Jlopenna. Pa6ora cuinbl Jlopenua
DOnekTpoMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAYyKIuu. I1C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes

7 JlaGopatopHnas pabota «/ccnenoBanue 1 1 bubnnorexka [JOK

SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJIC caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
TIOJIS1 KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE
rnoJsie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATrHUTBHI, 3JIEKTPOMArHuThl,
JJIEKTPOABUIaTENb, YCKOPUTEIN
JJIEMEHTApHbIX YaCTHLl, UHAYKIIMOHHAS TI€Yb

10

11

12

O6o06maromuii ypok «MarHuTHOE TI0JIE.
3HeKTpOMaFHHTHa§I WHAYKIUA»

KonTponbnas pabota no Teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE MHAYKIIUS)

CB00OOIHBIE MEXaHHUECKHE KOIeOaHusl.
I"apmonnueckue konedanusi. Y paBHEeHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPIUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TIepHO0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKITY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMU
KOJIeOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATSIIbHOM
KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBneHne o0 3aTyxXaroIUX KOJeOaHUSX.
BbIHYXIeHHBIE MEXaHUYECKHIE KOJICOaHHUS.

bubmuorexa [JOK

16 Pe3onanc. BeinyxaeHHbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblil Tok. CHHYCOUAIBHBIN
17 IIEpEMEHHBII TOK. MOITHOCTh NEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUTUTYIHOE U JEHUCTBYIOIIECE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIIPSIKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpe0IeHne SIEKTPUIECKON SHEPTHU
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTpornepeaad
DKOJOrMYECKUE PUCKH MIPH ITPOU3BOJICTBE
20 JIEKTpo3HEprun. KynpTypa ncnonp30BaHus
JIEKTPOIHEPTUH B TOBCEIHEBHOM JKU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
91 pacnpoctpanenus. [lepuon. Ckopocts bubnnorexka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunsle ¥ NPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJEKTpOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuorexa [IOK
ckopocTsb. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpyHIMIBI paguOCBSI3U U TEIEBUACHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 Konrtponbnas padorta «KonebaHus 1 BOJTHBD bubnmorexa LIOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonuHENHOE pacIIpOCTPAHEHUE CBETA B

bubmuorexa [JOK

26 OJIHOPO/IHOM cpeze. ToueuHbIN HCTOYHHUK
AHOPOAHOM CPe https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OtpakeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
27 [TocTpoenue n300pakeHUN B TIOCKOM bubmmorexa [JOK
p P https://m.edsoo.ru/ff0cd4e0
3epkaje
[Ipenomnenue ceeta. [lonHoe BHyTpeHHEE
28 orpaxeHnue. [IpeneapHbIil yroi mojgHoro bubmmorexa [JOK
P - HPel - https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKCHHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
MOoKa3aTesisi IPEJIOMIICHHS CTEKJIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenue n3o0paxxeHuil B IMH3E.
30 ®opMyia TOHKOW JTUH3bI. Y BEIUYECHHE bubamorexa LOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300paXeHUH B JIMH3AX
Hucnepcus cBeta. CoxkHbIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«Habmroienne qucrepcuu cBeTa»
33 Wntepdepennus cera. Audpakius cera. bubnnorexka [JOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue MprUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KIIACCHUECKOM
P P . bubnmuotexa [JOK
36 MexaHukH. [locTynarsl cienuanbHOi Teopun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTENBHOCTh OIHOBPCMCHHOCTH.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
38 gacTuilbl. CBS3b MACChI C YHEPTHEH U bubmmorexa [JOK
Hpt- p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUs MOKOS
39 KontponbHas padota «Ontuka. OCHOBBI bubnnoreka [HOK
CIIEIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [JOK
40
UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonsl poTorddekra. YpaBHeHUE
42 BﬁHmTe(ﬁbHa J'(Iijl(b(i)OToacbg)eKTa «Kpacnas bubmorexa LHOK
g FRP https://m.edsoo.ru/ffod015e
rpanuia» potodddexra
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bu6mmoreka [IOK
XuUMHYECKoe IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MPAKTUIECKOE
44 IpUMeHeHHe: (HOTOINEMEHT, GOTOAATUHK,
coJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad mo reme «1E€MEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnmorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6mmorexa [IOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomieHue GOTOHOB MPU bubnmuorexa [JOK

IIEPEX0/I€ ATOMA C OJJHOTO YPOBHS SHEPIUU

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cffc4
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Ha qpyrou. Buasl ciekTpos

49

50

51

BosHoBEIE cBoicTBa yacTUll. BOlHEI e
bpoia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4eHUE

OTkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpesnenenuto cocraBa
PaINOAKTUBHOTO U3ITYUCHUS

CsoiicTBa anb(a-, 6eta-, raMMa-U3JIy4eHUsI.

Bnusuue paaruOaKTUBHOCTH HaA JKHBLIC
OpraHu3Mbl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TONBLI.
Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
U3JIy4yeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sijipe. SlnepHbie
peakuuu. SnepHblii peakrop. [Ipodnemsl,
[IEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN YPHEPIETUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

55

KonTponbHas padota "®usnka aroma u
aTOMHOTO siapa"

OnemeHTapHble YacTULIbl. OTKpBITHE
no3uTpoHa. MeTo sl HaOMoIeH!s U
PErucTpanyy JIEMEHTAPHBIX YaCTHUL.
Kpymisiii cton «®@yHaameHTaabHbIe
B3auMoielicTBH. EMMHCTBO (hru3mdeckoit
KapTHHBI MUPa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

Bun 3Bé3nHOT0 HebGa. Co3Be3nus, sIpKue



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3Bé3I[BI, IJIAHCTHI, UX BUIUMOC JIBUKCHUC.
ConHeuHas cucTemMa

S7

58

59

60

Comnnrte. ConHeyHas akTUBHOCTE. VICTOUHUK
sHeprun CoJiHIA U 3BE3]

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/BI INIABHON MOCIIEA0BATENIbHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O IPOUCXOKICHUN 1
sBosrony ConHua u 3B€3]1

Muieunsiii [Iyte — Hama "anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuke. I'anaktuku. YEpHbIE TBIPHI B
SIApAx rajlakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus

bousbiioro B3peiBa. PenukroBoe usinydeHue.
MeraramnakTuka

61

Hepemennsie npobieMbl acTpOHOMUU

62

63

64

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMUU U acCTPOPU3IUKU»

O6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTMATBLHON U dTUUECKOM
cdepax AeaTeTbHOCTH YeTTOBEeKa

O6o06maromuit ypok. Poib u mecro ¢puzuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHO!
KapTUHE MUpa

65

O6o06maromuit ypok. Pois gpusnyeckoit
Teopuu B (OpMUPOBAHUH NPEACTABICHUN O




¢bu3nveckoil KapTUHE MUpa

O6o0maromuii ypok. Mecto ¢pu3nvecKoit
KapTUHBI MUPA B 00IIEM STy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEICTABICHUHN O
IpUpOJIC

PesepBHbIil ypok. MarHuTHOE T0JI€.

66

67
DNeKTpOMarHuTHasi UHIYKIUS

68 Pesepnbiii ypok. KBantoBas ¢pusuka.

DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Yueonuk: ['paueBA.B. @usuka 11 kinacc; 0a30BbIi U YyIITyOJIeHHBIA YPOBHH, -

M.;BenTtana-I"pad, 2016.

2. YuebOnuk: ['paueBA.B. ®uznka 10 kiacc; 6a30BbIi U yIiIyOJIeHHBIN YPOBHH, -
M.;Benrana-I'pad, 2016.

3. PeimkeBuy A.IL 3amaunuk 10-11,M.;dpoda,2020

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. Yuebnuk: ['paueBA.B. ®usuka 10 kinacc; 6a30BbId U YIITyOJI€eHHBIA YPOBHH, -
M.;Benrana-I'pad, 2016.

2. Yuebnuk: I'paueBA.B. ®usuka 11 knacc; 6a30BblIii U yriayOJeHHBIN YPOBHH, -
M.;Benrana-I'pad, 2016.

O®usuka: A.B.I'paues, B.A. Iloroxes,I1.}O.bokos,1.A SkoBneBa

«IIpoextupoBanue yueoHoro kypca 10 knace»,-Benrana-I'pap,Mocksa,2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET



.Enunas xomrekuus mudpoBsix 00pa3zoBareibHBIX pecypcos. http://school-
collection.edu.ru/

https://urok.apkpro.ru/






