MyHuIunaabHOe 06pa3osanne «ABOATHHCKHI paHon»
MynuuunaisHoe 00meo0pasoBaTelbHOE yIPEKICHHE
Hukne-MBoarnuackas cpeanss odmeo0pazoBaTeIbHas K01

«PaccMoTpeHO» «CornacoBaHo»
PykoB /prenb MO 3amecTuTes aupektopa no YBP

f//A PunuunoBa M.B. MOY Huxne-Usonrunckas COILLL:
ITpoTdkon Ne 1 (%&H Bansapakuaesa C.M.

oT 26.08.2024 T.

PABOYAS TIPOI'PAMMA

yuebnoro npeamera « PU3UKA»

Kaace: 10-11
Yposenn o6pasoBanus — cpenHee obuiee obpasoBaHne

YpoBeHb H3yueHHs NMpeaMeTa — 0a30BbIA YPOBEHb
Cpox peanm3anuu nporpaMmbl —2024/2025 yueOHBIA rof
KoJinuecTBO 4acoB MO Y4eOHOMY MPEAMETY:

10 k1 - 2 u./Henexnro, Bcero —68 u/ron

11 k1 - 2 u./Henenmto, Bcero —68 u/ron

PaGouyio nporpaMmy cocTaBHJI(JIH):
Yumurosa O.J1. yunutens GU3NKU

Hwxusasa Usomnra,
2024 r.



MyHHnEnaIbHoe 00pasopanue «BoIrHHCKHH paiion»
MyHuudnaibHoe 00meodpaoBaTebHOE YIPEkIeHHE
Hixue-MBoarnHckas cpeqss o6meo0pa3oBaTelbHAS MKOJIQ

«PaccmoTpeHo» «CornacoBaHO»

PykoBog rens 1IIMO 3amecTuTelb AupekTopa no YBP
/}Zf PunuuHoBa M.B. MOY Hu -Uponrunckas COIL:

Hpomi@n’ Ne 1 ' Bansapakuaesa C.M.

0T 26.08.2024 . !

PABOYAS IMPOT'PAMMA

yue6noro npeamera « XUMMSI»

Kuaace: 10-11
YpoBeHb 00pa3oBaHus — CPEHEE obI1iee 00pa3oBaHHUE

Yposennb u3y4enus npeamMera — 0a30BbI YPOBECHb

Cpok peanusanun nporpammbi — 2024/2025 yueOHblii rof

KoJyinuecTBO 4acoB 1o y4eOHOMY npeaMeTy:
10 ki - 1 u./Henento, Bcero — 34 w/rox

11 1 - 1 u./Henemto, Bcero — 34 u/rox

PaGouyio nporpamMmy cocTaBHJI(/IH):
M.J1. HukoiiaeBa, YUUTEIb OMOJIOTHH U XUMUAU

Huxusg Usonra,
2024 1.



MyHuIunaabHoe o6pasoBanne «BoarnHCKni paion»
MyHununaisHoe 06meodpazoBaTebHOE yIpPeKIeHHE
Huxue-MBoarnHuekas cpeqHss 00meo0pa3oBaTeIbHAS MKOJI

«PaccmoTpeHO» «CornacoBaHO»
Pyxosegyirens LLIMO 3amecTuTelNb AupekTopa no YBP ]

//?A Pununnosa M.B. MOV Huykne-HiBonrunckas COLLL: v Hipie-VBonryt OLI
TpoToken Ne 1 @ﬂ Bansapakuaesa C.M. 77.. i .C.

oT 26.08.2024 r. i

PABOYASI TMPOI'PAMMA

yueoHoro npeamerta «XUMMWS»

Kmace: 10 -11

VYposenb o6pasoBanmsi — cpejiHee oblee 00pasoBaHue
YpoBeHb H3y4yeHHs peIMeTa — YIIyOlneHHbINH YPOBEHb
Cpox peanausanuu nporpammsl — 2024/2025 yueOHBIN o1
KoaunyecTBo 4acoB mo yueGHOMY NpeaAMeTy:

10 k11 - 3 u./Hemenro0, Bcero — 102 4/ron

11 ki - 3 u./Henemo, Bcero — 102 9/rox

PaGouyio nporpamMmy cocTaBHJI(JIH):
M.J1. HukosnaeBa, VUUTEIh OMOJIOTHU U XMMHUU

Hwxuss MBonra,
2024 .



MynununaiabHoe o0pazoBanue «Boarunckuii paion»
MyHunHunaibHoe 00meo0dpazoBaTeibHOE YUpeKIeHHe
Huxne-UBoarunckas cpeansisi o6meo0pa3oBaTeabHasi KO

«PaccmoTpeHo» «CormnacoBaHO

PyKoszmenb MO 3amecTtuTenb aupekropa no YBP
Punuunosa M.B. MOY Huxnue-HBonrunckas COILLL:

Tpotdkoh Ne 1 ﬁ?’/ banzapakuaesa C.M.

0T 26.08.2024 . 4

PABOYAS TTPOI'PAMMA

yueOHoro npeamera « XUMMA»

Kaace: 8-9
YpoBeHb 00pa3oBaHmsi — OCHOBHOE 001iee 00pa3oBaHue

YpoBeHb H3y4YeHHSI IpeaMeTa — 0a30BBIA YPOBEHb

Cpok peanusanuu nporpamMmbl — 2024/2025 yueOHbBIA Tof
KoauyecTBO 4acoB Mo yueOHOMY NMpeaMeTy:

8 K1 - 2 u./Henento, Bcero — 68 u/roxg

9 k1 - 2 y./Henemo, Bcero — 68 u/ron

PaGouyto nporpaMmmy cocTaBHII(JIH):
M. J1. HukonaeBa yunrtensr OMOJIOTHU U XUMUH

HH)I(HSISI MBOHF&,
2024 r.



MyHununaibHoe o6pasopanue «BOJrHHCKHI PAHOH)
MyHuumnaabHoe 00meodpasoBaTeIbHOE yIPEKICHHE
Huxue-UBoarnackas cpeqHss 06meo0dpa3oBaTebHAs MIKO0JI

«PaccMOTpeHO» «CornacoBaHO»
Pyx urens [LIMO 3amecTtuTeb aupekTopa no YBP
W Pununnosa M.B. MOY Huxgue-Hsonrunckas COILLL:
TMpoToxdn Ne 1 Wﬂ Bansapakuaesa C.M.
ot 26.08.2024 r. ’
PABOYAS TTPOI'PAMMA
yueonoro nmpeamera «'EQOI'PAD®UA
Kumacc: 5-9

YpoBeHb 06pa3oBaHusi — OCHOBHOe 001iiee 00pa3oBaHKE

YpoBeHb H3y4yeHHs MpeaMeTa — 0a30BbI YPOBEHb

Cpok peaju3zanun nporpammsl — 2024/2025 yueOHbIH rox
KosnyecTBo 4acoB mo yueGHOMY mpeaMeTy:

5 ki - 1 u./Hegemo, Bcero — 34 u/ron

6 ki - 1 u./Hememo, Bcero — 34 u/ron

7 1 - 2 4./Henemro, Bcero — 68 u/rox

8 ki1 - 2 u./Henenro, Bcero — 68 u/rox

9 ki1 - 2 4u./Henento, Bcero — 68 u/ron
Pa6ouyro mporpammy cocTaBHI(JIH):
b.b. HatinanoBa yyurtens reorpaduu

Huxusas Usonra,
2024 1.



MyHununaisHoe 00pasoBaHue «VIBoArnHCKUH paioH»
MyHunmnaisHoe 00meodpa3oBaTe/bHOE YIPEKICHHE
Huxue-MBoarnHckas cpeaHss o0meodpa3oBaTe/ibHAs MIKO0JIA

«PaccMOTpeHO» «CornacoBaHO»
Pykopegutens IIMO 3amecTuTeNb aupekTopa no YBP

/4 Punuunosa M.B. MOV Huxne-Uponrunckas COLL:
TpdroKdn Ne 1 / banzapakuaesa C.M.
0T 26.08.2024 . ’

PABOYAS TTPOTPAMMA
yuebuoro npeamera « CEOI'PADUS»

Knacc: 10-11
Yposenn o0pasoBaHus — cpeHee oduiee 00pasoBaHme
YpoBeHb H3yueHHs NMpeaMeTa — 0a30BEIA YPOBEHD

Cpok peaausanuu nporpammbl —2024/2025 y4eOHbId rox

KonuuecTBO 4acoB no yueOHOMY NpeaMeTy:
10 xi1 - 1 u./Henemto, Bcero — 34 u/ron
11 x11 - 1 u./Hemento, Bcero — 34 u/roxn

PaGouyo mporpaMmy coCTaBHJI(JIH):
b.b. HaiiianoBa, yuuTenb reorpaduu

Humxusas Usonra,
2024 1.



MyHuuunaabHoe oopasopanne «MBoJIrHHCKHMH PaiioH)
MyHunMnaisHoe 00meodpazoBaTeJbHOE yIpeRAEHHE
Huxue-MBornHekas cpeansisi 00meodpazoBaTelbHas KO0

«PaccMoTpeHO»
Pykosoputens IIIMO

}2)/ Punuunosa M.B.
Hpg okon Ne 1
ot 26.08.2024 r.

«CoraacoBaHo» «YTBEPIKIEHOD !
3amecturens aupekropa no YBP JTUpeKTop
MOV %gzwe-l/lsonmﬁcmﬁ COLL: MOY Hu

¢ Banzapakijaesa CM.

PABOYASI TTPOTPAMMA

yuebuoro npeamera « DU3NUYECKASA KYJIBTYPA»

Knace: 10-11

YpoBenb o0pazoBanus — cpeHee oblee 00pasoBaHue
VpoBeHb H3y4eHUsl MpeaMeTa — 0a30BbIA YPOBEHD

Cpoxk peanu3zauuu nporpamMmsl — 2024/2025 y4eOHBIN TON
KosnyecTBO 4acoB Mo y4eGHOMY MpeIMeTy:

10 1 - 2 u./Henemo0, Bcero — 68 u/ron

11 k1 - 2 u./Henento, Bcero — 68 u/ron

PaGouyio nporpamMmy cocTaBuJI(JIH):
AJO. Ancaes, A.C. [llannasos, T.B. ApakIuHOB, YUUTENS HU3UUESCKON KYJIbTYPhI

Hwxwss MBoira,

2024 .



MyHHununaabHoe o6paszoBanue «BoJrHHCKHI paiion»
MynuiunaasHoe 00meodpa3oBaTeIbHOE yIpeKIeHHEe
Huskue-MBornHeKas cpeaHsis 00meo0pasoBaTeIbHasH MKO0JIA

«PaccMoTpeHO» «CornacoBaHo»
PyxosgsTens [LIMO 3amecTuTeNb AupekTopa no YBP

/. PunumHoBa M.B. MOV Hwxse-HUBonrunckas COLLL:
TTpofoxon Ne 1 d‘ﬁ Bansapakuaesa C.M.

oT 26.08.2024 r. g

PABOYAS MMPOI'PAMMA
yuebnoro npeavera «OU3NYECKAA KYJIbTYPA»

Knace: 5-9

Yposenb 06pa3oBaHus — OCHOBHOE 001ee 00pa3oBaHue
VpoBeHb U3yueHus: MpeaMeTa — 0a30BbIi YPOBEHb

Cpoxk peanusauuu nporpamMmsl — 2024/2025 yueOHbIHA TON
KosinuecTBO 4acoB mo y4eOHOMY npeaMeTy:

5 k1 - 2 4./Henento, Bcero — 68 u/rox
6 KJI - 2 4./Hemelno, Bcero — 68 u/rox
7 k1 - 2 4./Heneito, Bcero — 68 u/ron

8 K11 - 2 u./Henelto, Bcero — 68 u/rox

0 ki1 - 2 4u./Henemro, Bcero — 68 u/ron

PaGouyio nporpamMmy cocTaBuJI(JIH):
AJO. Ancaes, A.C. Illannanos, T.B. ApakIIUHOB, VIUTEIS HU3UISCKOA KYIbTYPbI

Hwxusaa Usonra,

2024 1.



MyHununaasHoe oopazoanue «MBoJIrHHCKAA paiion»
MyHunHnansHoe 00meodpasoBaTeIbHOE YIPEKICHHE
Hmxue-UBoaruuckas cpeanss odmeodpasoBaTeabHasH MKO0JA

«PaccMoTpeHO» «CornacoBaHO»
Pyxosoayrens HHIMO 3amecTuTeNb AUpekTopa no YBP

J /" Punumnosa M.B. MOV Hwxne-Uonrunckas COLLL je-Ueosrnuckas COLLL
Mporpidn Ne 1 é%lf:w Banzapakuaesa C.M. Ly Tanpanos C.C.
ot 26.08.2024 . ’ (0207 01 02.09:20

PABOYAS TIPOTPAMMA

yuyeOHOro mpeamera «AJredpa Ha HA4aJI0 MATEMATHYECKOI0
aHAJIU32)

Kmnace: 10-11
YpoBeHnb 00pa3zoBaHus — cpeHee obiee 00pazoBaHUE

YpoBeHb H3ydyeHHs MpeaMeTa —0a30BbI YPOBEHb
Cpox peanu3anuu nporpamMmmsbl — 2024/2025 yueGHBIN rof

KonudecTBO 4acoB mo yueGHOMY npeaMeTy:
10 k11 - 2 u./Henento, Bcero — 68 u/ron

11 ki - 3 u./Henemnto, Bcero — 102 u/ron

Pa6ouyio mporpamMmy cocTaBHJI(JIH):
A.O. barynaes, yauTenb MaTeMaTUKU

Hmxuss VBonra,

2024 .



MyHuIHOanasHoe o6pa3oBanne «BoIrHHCKHI PalioH»
MyHununaasHoe 06meodpazoBaTeibHOE yIpPexKICHHE

Huxue-NBoarnackas cpeaHss odmeodpasoBaTeabHas MIK01a

«PaccmoTpeHo»
PyxoBg] ’l/il/TCJ]b HIMO

PunuunoBa M.B.

HpOTO‘_bJ'l Ne 1
ot 26.08.2024 .

Kunace: 7-9

«CornacoBaHO» «VTBepmneHo '

3amecTuTeb AupekTopa no YBP )Z[HpeKTOp

MOV Hugue-UBonruxckas COLL:
dfﬂ Bansapakuaesa C.M.

7

PABOYAS TIPOI'PAMMA

y4ueOHOTo nmpeaMera «AJredopa»

YpoBeHb 00pa3oBaHusi — OCHOBHOE 0011ee 00pa3oBaHue
YpoBeHb H3y4yeHHs MpeaMeTa — 0a30BbIl YPOBEHb

Cpok peanu3zanun nporpammsl — 2024/2025 y4e0HBIHA rox
KosimyecTBOo 4acoB no yueOHOMY HpeIMeTy:

7 x - 3 u./Henemo, Bcero — 102 4/ron

8 ki1 - 3 u./Henento, Bcero — 102 y/ron

O k1 - 3 u./Henento, Bcero — 102 g/rox

Pa6ouyro mporpammy cocTaBHI(JIH):
A.O. Barynaes, ['ancanoBa ML.B., TasueBa O.A., banmaesa W11, yunrtens

MaTEMAaTHUuKHU

Hmxusa Usonra,

2024 .



MyHununaabHoe oopasosanue «BoaruHcKuii paiion»
MyHununaasHoe 00meo0pasoBaTe/ibHOE YUpEKIeHHE
Huwxue-UBoaruuckas cpeanss odmeodpasosaTeabHasH MKO0JIA

«PaccMOTpeHO» «CoriacoBaHo»
Pyxkoemprens IIIMO 3amecTHTeNb quUpekTopa no YBP
Y Pununnosa M.B. MOV Hwxue-WBonrunckas COLL:
Hpq;rxﬁéon Ne 1 %Aﬂi Banzapakuaesa C.M.
oT 26.08.2024 ., |
PABOYAS IMPOI'PAMMA
yueOHOro npeamera «VMaremaTuka»
Knace: 5-6

YpoBeHb 06pa3oBaHusi — OCHOBHOE 00111ee 00pa3oBaHHE
YpoBeHb H3y4YeHHS MpeaMeTa — 0a30BbI YPOBEHD

Cpok peanuszanuu nporpaMmmsl — 2024/2025 y4eOHBIN ros
Koan4yecTBO 4acoB Mo yueOHOMY MpeaMeTy:

5 xi1 - 3 u./Hemento, Bcero — 102 u/rox

6 ki1 - 3 4./Henemo, Bcero — 102 4/ron

Pa6ouyro mporpammy cocTaBHJI(JIH):

A.QO. barynaes, 'aiicanosa M.B., Tasuesa O.A., bagmaesa W.11. yuutens
MAaTEMAaTHKH

2024 1.



«PaccMoTpeHo» «CornacoBaHo» <<YTB€p)KIi€HO

nyc%

HpOTOKOJI Tpofoxda Ne 1 4
or 26.08.2024 r. &

MyHHIHIa bHOe 06pa3oBanne «ABoArHHCKHIH paHOn)
MyHunmnaisHoe o6meodpazoBaTe/ibHOE yIpexIeHre
Huxue-MBoaruackas cpequss o6meo0pa3oBaTeabHAas K01

#rens [IIMO 3amecTuTeNb AUpekTopa no YBP I[npeKTop
Pununnosa M.B. MOY Huxue-Honrunckas COLLL: o
[%ﬁﬁ Banzapaxiaera C.M.

PABOUYAS TMPOTPAMMA
yueOHOro npeamera «I eomerpus»

Kaace: 7-9

VpoBenb 06pazoBaHus — OCHOBHOE o011ee 0OpazoBanue
YpoBeHb H3y4eHusl MpeaMeTa — 0a30BbIf YPOBEHb

Cpok peaym3zanun nporpamMmsbl — 2024/2025 y4eOHBIHA rox
KonauuecTBO 4acoB mo yueOHOMY NpeaMeTy:

7 xi1 - 2 4./Heneno, Bcero — 68 u/ron

8 ki1 - 2 u./Heento, Bcero — 68 u/ron

9 ki - 2 u./Henento, Bcero — 68 u/roxn

PaGouyio nporpaMmmy cocTaBHJI(JIH):

A.O. barynaes, 'anicanoBa ML.B., Tazuesa O.A., bagmaena M.11. yuurtens
MAaTEMATUKH

Hwxuas Usonra,
2024 r.



MyHsununaisHoe o6pasoBanue «BoaruHckuil paiioH»
MyuuuunaibHoe 00meodpazoBaTeibHOe YUPEXKICHHE
Huxne-MBoaruuckas cpeaHss o0meodpasoBaTebHast MIKO01a

«PaccmoTpeHo» «CornacoBaHO»

Pyxoya rens LIMO 3amecTtuTeNb AupekTopa no YBP
Punuunosa M.B. MOV ?Jggne-l/lsonmncxaﬂ COLL:

Hpoyzﬁépn Ne 1 Banzapakiiaesa C.M.

oT 26.08.2024 r.

PABOYAS TMPOTI'PAMMA
yueOHoro npeamera «I'eomeTpus»

Kaace: 10-11

YpoBennb o0pa3zoBanus — cpenHee obliee 06pazoBaHue
YpoBeHb H3yueHHSs MpeaMeTa — 0a30BbIi YPOBEHb

Cpoxk peanusanuu nporpaMmmbl — 2024/2025 y4eOHBIN Ton

KonudecTBO 4acoB no yueGHOMY NpeaMeTy:
10 x11 - 2 4./Henento, Bcero — 68 u/ron

11 i1 - 1 u./Hegento, Bcero — 34 u/ron
Pabouyro mporpammy cocTaBHJI(JIH):
A.O. Barynaes, yuutenb MAaTEMATHKHI

Hwmxnsa Wsonra,

2024 1.



MynuuunaasHoe o6pazoBanne «ABoJaruHckuii paiion»
MynununaiabHoe o0meo0pazoBaTeibHOE YUpeKICHHE
Hmxne-Bonrunckas cpegnss o0meo0pa3oBaTeabHas MKOJIA

«PaccmoTpeHo» «CornacoBaHo» «YTE?
Pykosgnurens [LIMO 3amecTtuTens qupektopa no YBP Hupexr
Pununnosa M.B. MOY Hwxne-MBonrunckas COILLL: MOY: i g COL
Tpdroxon Ne 1 Banszapakuaesa C.M. =iy oB C.C
0T 26.08.2024 r. ’ 024 1
PABOYAA IMPOI'PAMMA
y‘I66HOFO InpeamMeTa «BepOﬂTHOCTb H CTATHCTUKA
Kaace: 10-11

YpoBeHns o0pazoBanus — cpeHee oblee 06pa3oBaHue
YpoBeHb H3ydeHHs MpeaMeTa — 0a30BEIA YPOBEHb

Cpoxk peanu3auuu nporpaMmmbi — 2024/2025 yueGHBIA o
KonnyecTBo 4acoB no yueOHOMY mpeaMeTy:

10 ki - 1 u./Hememo, Bcero — 34 u/roxg

11 ki - 1 u./Hegemro, Bcero — 34 u/ron

PaGouyio nporpammy cocTaBuJI(J1H):

A.O. batynaes, yuuTeIb MATEMATHKH

Hmxusa UBoura,

2024 1.



MyHsununaisHoe o6pasopanue «MBonarnHckuii paiomn»
MyHununaisHoe 00meodpasosaTebHOE yUPekKICHHE
Huxne-Boarunckas cpennsisi o0meo0dpa3oBaTeibHasi IIKOJIA

«PaccmoTpeHO» «CornacoBaHo»
Pykopeghrens LIIMO 3amecTuTenb qupekTopa no YBP
7/ PununHoBa M.B. MOY Hmxue-Usonrunckas COLL:
Ipororon Ne 1 yﬂ banzapakuaesa C.M.
ot 26.08.2024 r.
PABOYAS IMPOI'PAMMA
y‘{66HOFO npeamMerTa «BepOHTHOCTb H CTATHCTHKA
Knace: 7-9

YpoBeHb 06pazoBaHmMsi — OCHOBHOE 00Iliee 00pa3oBaHMe
YpoBeHb H3yueHHUs MpeaMeTa — 0a30BbI YPOBEHb

Cpoxk peanusanuu nmporpammbi — 2024/2025 yueOHBIH rox
KosnyecTBo 4acoB mo yueGHOMY MpeIMeTy:

7 k1 - 1 4./Henemo, Bcero — 34 u/rox

8 ki1 - 1 u./Henenmo, Bcero — 34 u/ron

9 k1 -_1 4./Heneno, Bcero — 34 u/rog

PabGouylo nporpammy cocTaBuJI(JIH):

A.O. barynaes, ['ancanosa MLB., Tazuena O.A., banmaena M.11. vuuTens
MAaTEMaTUKH

Huxusa UBonra,
2024 1.



MyHHIHOAILHOe 00pa3oBaHue «ABoArHHCKHI palioH
MyHunHnagbHoe 00meodpa3oBaTebHOE YUPEKICHHE
Huxue-MBoaruuckas cpeanss odmeodpasoBaTeabHasl MIKO0J1a

«PaccmoTpeHo» «CornacoBaHO»
Pykosgmirens IIIMO 3amecTuTeNb qupekTopa no YBP ¢ oS

éj Pununnosa M.B. MOY Huxpe-Hsonrunckas COILLL: * Hyy ‘__\;e,:I{LB.onpﬁﬁc}gaﬂ COolI
Tlpapoicon Ne 1 ¢ Bansapakuaesa C.M. & ’ A9 anos C.C.
oT 26.08.2024 r. ! piisad Nd207 01 02:09:2024 r.

PABOUYAS TIPOT'PAMMA
yueonoro mpeametra «ndgopmaruka u UKT»

Kuaace: 7-9
YpoBenb o6pa3oBaHus — OCHOBHOE 00IIiee 00pa3oBaHUe

YpoBeHb H3yUeHHs MpeaMeTa — 0a30BbIM YPOBEHb

Cpok peanusanuu nporpammbl — 2024/2025 yaeOHbIN ron
Kosn4yecTBo 4acoB Mo yueOHOMY NMpeIMeTy:

7 ki - 1 4./Henento, Bcero — 34 u/ron

8 ki1 - 1 4./Henento, Bcero — 34 u/ron

O ki -_1 4./Henenro, Bcero — 34 4/ron

Pa6ouyio mporpamMmmy cocTaBHJI(JIH):
Jlyraposa H.W., vuurens nHOOPMATHUKHU

Huxuasg Wsora,
2024 .



«PaccMoTpeHO» «CornacoBaHO»
Pykopor frens IIIMO 3amMecTHTeNb JUpekTopa no YBP

W)ﬁl Pununnosa M.B. MOY Hwxse-Usonrunckas COLLL:
Hpo% o Ne 1 %KH banzapakiiaera C.M.
0T 26.08.2024 T. d

MyHununanasHoe oGpasopanue «ABoJrHHCKHA paion»
MyHHIHUNAALHOE 001meo0pasoBaTeibHOE YUpPeKIeHHE
Huxue-UBoarnuckas cpeaHss odmeo0pasoBaTeIbHAs MKO0J12

«YTBEpXKIE

PABOYAA ITTPOI'PAMMA

yueonoro mpeamera «Undpopmatuxa u UKT»

Knace: 10-11

YpoBeHb o0pa3oBaHus — cpeiHee o01iee 00pa3oBaHUE
YpoBeHb u3y4eHHs MpeaMeTa — 0a30BbIA YPOBEHD

Cpok peanuzanuu nporpaMmmbl — 2024/2025 yueOGHBIN rof
KosiuyecTBO 4acoB no yueOHOMY NMpeaMeTy:

10 ki - 1 4./Henenro, Bcero — 34 u/rox

11 i1 - 1 u./Henemo, Bcero — 34 u/ron

Pa6ouyro mporpamMmmy cocTaBHJI(JIH):

Hyraposa H.W., yautens uHbOOPMATHKA

Hwuxnsas UBoira,

2024 r.




MynuuunanasHoe o6pa3oBaHue «ABOJTHHCKHI paiioH»
MynuuunaiabHoe o6meo0pa3oBaTebHOE YUpeKIeHHEe

Huxne-UBoarnHckas cpequss o6meodpa3oBaTebHast MIK0/12

«PaccmoTpeHo»

Pykoponurens LLIMO
_ z/% Punuunosa M.B.
[TpdTokon Ne 1

0T 26.08.2024 r.

«CoracoBaHoOy
3amecTuTenb aupekTopa no YBP
MOY Hwuxue-Usonruuckas COILL:

bansapaxuiaera C.M.

<<VTBep>1<)1¢‘}’i_6'>>‘”;f
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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpazoBarenbHON IporpaMmsbl, pencraBieHHbIX B I'OC COO, a Takxke ¢ yuéToM deaepaibHOM
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBiIeHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO K mIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yibTaraM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb peaTU3allMd MEXIPEIMETHbBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3UKU: TMUHOCTHBIE, METalpeIMeTHbIE, IPeAMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojaepxaHue yuyeOHoro npeamera «Pu3uka» mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUH ONpeessieT XapakTep U pa3BUTHE Pa3HOOOPAa3HBIX TEXHOIOT UM
B cdepe SHEpreTHkH, TPAHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHHsS HOBBIX MAaTepHUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa oOydaromuxcsi, B (pOpMHUpOBAaHUE YMEHUN NPUMEHSTh
HAYYHBII METOJ] MO3HAHUS ITPH BHITIOJIHEHUN UMHU YU€OHBIX HCCIIEOBAHUI.

B ocHOBY Kkypca (hu3ukH 17151 yPOBHS cpelHero o0Iiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIMana (PU3NYecKoi HayKH, OCMBICTICHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS 3JIEMEHTOB COJAEpIKaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.
CrepKHEBBIMH 3JIEMEHTAaMH Kypca (PM3WKHM HAa YPOBHE CpEaHEro oOmero o0pa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O IPUPOJE, TPaHUIaX MPUMEHMMOCTH TEOPHi, IJIs ONHUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).
CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHUE CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMNIMIA CITMCOK
YUEHUYECKUX MPaKTHYEeCKUX paboT. BeigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYIIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHMPOBAaHMS M OCHAIeHus KabuHeta ¢usuku. [Ipu sTom
oOecnieunBaeTcs OBJAJCHHE OOY4YaIOUIMMHCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpPEHUS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH W IOCTAHOBKY OIIBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
bonbiioe BHUMaHKE YyAEIAETCS PELICHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3aj1ad. [Ipu saTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HBIX pa3fenoB. /s KauyecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBSACHEHUE MpPOTEeKaHWs (QU3UYECKUX SBICHUM W TNPOIECCOB B
OKpY’KaIoIIe XKu3HH, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu DPIOC COO k MarepHamTbHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa3oBaHMs JOJKEH M3ydaTbCs B YCIOBUAX MpPEIMETHOro KabuHeTa (PU3MKU WIM B YCIOBUSAX
MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTeCTBEHHO-HAYYHOTO Iukia. B xabuHere (usuku
JOJKHO OBITH HeoOXoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBITIOJHEHUS YKa3aHHBIX B
porpaMMe 1o pU3KNKe yUYeHUYECKUX MPaKTUUYECKUX padoT U IEMOHCTPAIMOHHOE 000pYA0BaHNUE.
JleMoHCTpaniioHHOE 000py/IOBaHWE (POPMUPYETCSI B COOTBETCTBUU C TPUHITUIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ECHeYnBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMme Mo
bu3MKe KIIOYEBBIX JEMOHCTpAIUil A UCCIENOBAHMS HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
SMIUPHUIECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMCHCHHM.
JlaboparopHoe 000OpyaOBaHHE NJISl YUEHHYECKHX MPAKTUYECKUX PAabOT (popMmMupyercs B
BUJIE TEMaTHYECKHX KOMILUIEKTOB M OOecredynBaeTcs B pacyére OJHOTO KOMILIEKTAa Ha JABYX
oOydaromuxcs. Temarndyeckue KOMIUIEKTBI JaOOPATOPHOTO OOOPYIOBAaHHS JOKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX M HHU(PPOBBIX MPHUOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU TENIIMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOy4aromMXcsi K HaydyHOMY H3yUEHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHUA U (opMHUpOBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE yMEHUN OOBSACHATH SBICHUS C HCIIOIH30BaHUEM (DU3UYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKU U TEXHOJIOTHIA.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl pelIeHHeM CIEAYIONIMX 3afad B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKA 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAst MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, STEKTPOJUHAMHKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSITh TEOPETUYECKUE 3HAHUS I OOBSICHCHHS
busznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUECKUX pELICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEHICHHUS PA3NIUYHBIX 3a/ad C SBHO 3aJlaHHOW (u3HuecKoi
MOJICJIBIO, 33124, TIOJIPa3yMEBAIOIINX CAMOCTOSTEIILHOE CO3IaHNe PU3NICCKON MOJICIIH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

MOHMMaHUe (PU3UYECKHX OCHOB M TPUHIIUIIOB JCUCTBHUS TEXHUYECKHX YCTPOKMCTB U
TEXHOJIOTHYECKHX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUEC METOJIaMU CaMOCTOSITEIILHOTO IJIAHUPOBAHUS M MPOBEICHUS (PH3UUIESCKHIX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIl YpOBEHH) Ha YpOBHE CpeAHEro oOIero oopa3oBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 daca B Henenio), B 11 knacce — 68 yacos (2 vaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEh JElaeT BHIOOp MpOBEACHUs JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o mnpupoje. Hayunsie MeToabl mo3HaHUs OKpyxaroiiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mmecto ¢us3uku B (OPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuneiinoe naBuxeHue. J[[BukeHHe MarepuaibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U peMEHHBIE TIEPEIAYN.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, WILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTEPUCTHUK JBUKECHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY M TOPU30HTATBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOMIEHUS MEXKIY TTYTSIMU, PONACHHBIME TEJIOM 32 MOCJIeI0BATEIbLHbIE
paBHbIE MPOMEXYTKA BPEMEHU IMPU PABHOYCKOPEHHOM JBH)XEHHUH C HayalbHOM CKOpPOCTHIO,
PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHOCTH [Nanuies. I[lepsoiit 3akoH HeroTtoHa. MHepuuanbHbIe CUCTEMBI
OTCU€TA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBICHUS MPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPHUMEHEHHWE: MOJUIMIIHUKHN, JBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NTaJCHUU.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepralbHOM TOUKH (Tea), CUCTEMBbI MaTepUaIbHBIX ToueK. IMIysbCc cuibl 1
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTH CHIIBI.

Kunetnueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHH.

[TorenuunanbHas 3Heprus. [loreHnnanbHas SHEPTrHs yIpyro AeopMUPOBAHHOMN NMPY>KUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[Tepexox mMoTeHIIMATFHON SHEPTUN B KUHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



W3ydenne aOCONMIOTHO HEYNPYroro yaapa € IMOMOINBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe nsuxenue. uddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mogenu cTpoeHHsI Ta30B, XKUAKOCTEH U TBEPABIX TNl U 00bSICHEHNE CBOWCTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJEKYJISIPHO-KMHETHYECKON TEeopuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenpeneeBa—Knaneiipona. 3akon [ansToHa. M3ompoieccsl B MI€adbHOM Ta3e ¢ NOCTOSHHBIM
KOJIMYECTBOM BeIlecTBa. ['paduueckoe NpeacTaBICHHE H30IMPOLIECCOB: H30T€pMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOECHUE BelIecTBa, (oTorpaguu MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJIICHUS M TEMIIEPATYpPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHenus. KonnyecTBo TemnoTel U paboTta. BHyTpeHHsIsI 3Heprus 0JHOATOMHOTO
UJEABHOrO0 raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y I€TbHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue 00 ammabatHOM mporecce. [lepBbiii 3akoH TepmomuHamuiku. [IpumeHeHue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennobie MamuHbl. [IpuHIUIBI 1eHCTBHS TEIIOBBIX MamiuH. [IpeoOpazoBanus sHEPTUU B
TerI0BBIX MammrHax. KoaddumueHT mone3noro aerctBus TertoBoil Mamuuel. [{ukn KapHo u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATelb BHYTPEHHETO
Cropanusi, OITOBOI XOJOJMILHUK, KOHIUIIMOHEP.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYyTpeHHEH sHepruu (TemMrepaTypsl) Tella Ipu TeIuionepeaade.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanusn eeuyecmea. Dazoswvie nepexoonl

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannmueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa U IPAKTUYICCKOC IPUMCHCHHUC. THI'POMCTP H IICHXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

Habmtoienue HarpeBaHus ¥ MJIaBICHUS KPUCTANTMYECKOTO BEIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pasnen 4. diekTpoanHaMuka
Tema 1. Inexkmpocmamuka

ONekTpu3anusa Tell. OJEeKTpUYeCKUd 3apsan. JlBa BHAA SIEKTPUYECKHX 3apsiIOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYNIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKud  3apsia.
Onektpuuyeckoe mnoiae. Hampsxk€éHHOCTh anekTpudeckoro mnois. [lpuHnumn cynepnosunun
ANEKTPUUECKUX NoJeH. JINHNM HanpssKEHHOCTH AJIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennunan. Paznocts notenmanos. [IpoBoaHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEKTPOEMKOCTh IIOCKOTO KOHJAEHCAaTopa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHUE D3JICKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb 3IEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOPA OT IUIOIIAI IJIACTHH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOrO TOKa. MICTOYHUKH TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t ydacTka Lemnu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauIeIbHOE, CMEIIAHHOE COSUHEHNE ITPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIEeKTPOHHAs TPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTH CONIPOTHUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TPUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

DNEeKTPUUECKHI TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAS
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
ITna3zma.

TexHu4ecKre yCTpOMCTBA M MPAKTHIECKOE MPUMEHEHHUE: aMIIEPMETP, BOIBTMETP, PEOCTaT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3ydeHre CMEIIaHHOTO COSAMHEHUSI PE3UCTOPOB.

N3mepenue 31eKTpoIBIXKYIIEH CUITbI UICTOYHUKA TOKA M €0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€ C KypcaMud MAaTeMaTHKH, OHMOJIOTUHM, XUMHHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TMHEHHas (yHKIM, mapaboia, runepbora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CJIO’KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1upy3us, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIaut, TEIJIOBOC PABHOBECHUE), SJICKTPUUYCCKHUE SIBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX Tel, JKUAKOCTEH M Ta30B, JJEKTPUUECKHE
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeusn: mpeoOpa3oBaHue ABMKEHUI C UCTIONB30BAHUEM MEXAHH3MOB, YUET TPCHHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHWE 3aKOHA COXPAHEHHUS HMITyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIONMIIBHUK, KOHUIIMOHEP, TEXHOJIOTUH MOJTYYEHHS COBPEMEHHBIX MaTE€PUaJIOB, B TOM YHUCIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTAaTHUYECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHATrpEeBATENbHBIE IMPHOOPHI,
AIIEKTPOOCBETUTEIbHBIC TPHOOPHI, TaJbBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
BekTop marauTHOM MHAyKIMH. [I[pyHIMN Cynieprno3niuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
uHayKuuu. KapTuHa aMHUI MarHUTHOW MHIYKIUU TOJISI IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1osie IpOBOJHUKA ¢ TOKOM. KapThHa NMHMI WMHIYKIIMM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO MPOBOJAHUKA W 3aMKHYTOTO KOJIBIIEBOIO MPOBOJAHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHua, e€ MOAynb M HampaBiieHHe. JIBU)KEHUE 3apsHKEHHOM YacTULbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNEKTPOABUKYILASA CUJIa MHIYKIMHU. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYINAS CUJIA WHIAYKIUUA B TMPOBOJAHHUKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM IIOJIE.

ITpaBuio Jlenua.

NHayKTUBHOCTD. SIBI€HHE CAMOUMHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHu4yeckne yCTpPOWCTBA M MPAKTHUYECKOE NPUMEHEHHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHuY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOJHBIE MexaHMueckue KojeOanusa. ['apmonuueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBITI MasTHUK.
Marematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparienre snepruu npu
TapMOHHYECKHUX KOJICOaHUSX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojeOaHusl.
Pe3onanc. BeiHy)€HHBIEC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUUIECCKON DHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

HabGnronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.



OcmumorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKA W HamlpsbKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, yclloBUs pacrpocTtpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
opueHTanus BektopoB E, B, V B anexkrpomMarautHoit BonHe. CBOMCTBA 371€KTPOMarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ikana »IeKTPOMArHUTHBIX BOJIH. [IprMeHEeHHEe 37eKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIBHBIE WHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Paaap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonienue nntepdepeHny U AMPpakiuid MEXaHMUeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipuzaius, Tudpakuus, UHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEIOMJICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBaromuye JHH3bL. ToHKas jauH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakKeHHWE U MperoMieHue cBera. OnTuyeckue
IpUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ TOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3zgen 6. OcHOBBI crienMaJIbHO TEOPHUH OTHOCHUTEILHOCTH
['paHuibl IPUMEHUMOCTH KJIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBAapUAHTHOCTb MOJYJSI CKOPOCTH CB€Ta B BaKyyMme, MPUHLUI
OTHOCUTEJIbHOCTH DUHIITEIHA.
OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHIE BPEMEHH M COKPAIIEHNE JJTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIBC
dboToHa.
OtkpeiTne u wucciaenaoBanue Qorodddexra. Ombiter A. I. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M MpPAKTHUECKOE MpPUMEHEHHe: (POTOdaeMeHT, (POTOmaATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOTO YPOBHS SHEPruu Ha ipyroil. Buasl cnektpoB. CieKTp ypoBHEH SHEPruu aToMa BOAOPO/Ia.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckyasipHO-BOJHOBOM Ayaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, I0KA3bIBAIOIIKE CII0KHOCTh CTPOEHU siapa. OTKPBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paaoakTUBHOTO u3nydeHus. CBoicTBa anbda-,
OeTa-, raMMa-u3NydeHus. BiausiHue painoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzendepra—Banenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usnyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. JleneHue U CUHTE3 SAEp.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sACPHON
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHnaMeHTaIbHbIE B3auMOeHcTBUS. EquHcTBO hrsnueckoit KapTUHBI MUpA.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIONIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi
HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHs aCTPOHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.



Bup 3Bé3anoro Heba. Co3Besnus, spkue 3BE3/bl, INIAHETHI, UX BUIMMOE JIBUKECHUE.

ConneyHas cucrema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEePUCTHKH. JlMarpaMmma «CIeKTpajIbHbIN K1acC — CBETUMOCTbY. 3BE3/1bI INIABHOU
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocieaoBarelbHOCTU. BHyTpeHHee cTpoeHue 3BE34. CoBpeMEHHBIE MPEACTABICHUA O
IIPOUCXOXKAECHNUN U 3BotoLuu CoslHLA U 3BE3]1. DTalnbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nzimyyeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumonenns HeBOOPYKEHHBIM IJ1a30M € MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHUM
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
TUYECKOH chepax AedaTeIbHOCTH YelI0OBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAayyHOW KapTHHE MHUpaA, posib (U3MUECKOH Teopuh B (POPMUPOBAHUU MPEACTABIECHUN O
¢bu3nyeckoil kKapTUHE MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3Myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPE/IeNIEHNE TUIOIIAIU TIIOCKUX (puryp u oobEéma te.

buonoeus: anexTpuueckue sIBIEHUS B )KUBOM pUpoe, KojeOaTeabHbIe IBUKEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B XKUBOU MIPUPOAE, ACUCTBUE PalUallMU HA )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MArHUTHBIX pyl, (oTochEMKa 3eMHOU
MIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonoeus: TUHUM SJIEKTpONepeiad, FeHepaTop MEePEMEHHOr0 TOKa, 3JEKTPOJBUIraTeb,
WHIYKIIMOHHAs TIeYb, pajap, pPaJdoONpUEMHUK, TEICBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapesl.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BATEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3MIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TIPaKAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30oBaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TTOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AECATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHaATBHOM NS TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynyiied mnpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6) IKOIOrNYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIUpeHHe OIbITa JEATEIbHOCTH HSKOJIOIMUYECKON HAIpaBIIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYyYHOI JIeATENIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YUYECHUS (DU3UKH
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITEIILHO (POPMYJTMPOBaTh M aKTyaTU3UPOBATh MNPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

paspabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
¥ HEMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJIHATH pPAaOOTy B YCJIOBHSX PEATBHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIeM.

ba3zoBble ucciieqoBaTe/bCKHeE 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOOB PEUICHH 3a1a4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUYHBIX METO/I0B TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
PeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YICOHBIX CHTYAIIHSIX, B TOM YHCJIC IPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3MpOBaTh 3aJady, BBIABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTBI [T J0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
WX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4U B 00Pa30BaTEIHbHON JACITEILHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PHU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PHU3HKE B MPAKTHUUYECKYIO 00JIACTh KU3HECSITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bHSH‘-IGCKOI‘O COACPpKaHHA U3 MCTOUYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHUKAIMOHHBIX TCXHOJIOT Ui B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJa4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (IU3UYECKOTO COACP)KaHUS B pa3IMyHBIX (opMmMaTax c yd&ToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATh OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NIEHCTBUH ¢ yuy€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JESATEIBHOCTH, OpPraHW30BBIBATH M KOOPAWHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Pery1siTuBHBIe yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusanus:
CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (DM3HKH WU
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IJIaH PEIICHUs pacu€THBIX M KAadeCTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTEHU;
JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAaHHBIN BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHoCcoOCTBOBAThH (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYAUIIUHN B 00JIACTH (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH TO3HABATEIBHON pe(IEeKCHU KaK OCO3HAHUS COBEPIAEMbIX JICHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTDH aJalTUPOBATHCS K IMOIIMOHATILHBIM U3MEHEHHSIM U MPOSIBIIATD
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLIMOHATIBHOE COCTOSHUE JIpPYTHX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHUKH M TEXHOJIOTHM, B MPaKTUYECKOU
JIeITEILHOCTH JIIOACH;

VYUTHIBATh TPAHUIIBl MPUMEHEHHS HW3yYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalbHAasI
TOYKa, MHEPIUAIbHAS CHCTeMa OTCYETa, a0COMIOTHO TBEPIOE TEN0, WACATbHBIA Ta3, MOJEIU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUEUHBIA ANEKTPUUECKUN 3aps] NMPHU pElICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE TPSIMOJMHEWHOE JBIKEHHE, CBOOOIHOE TMAaJeHHE Ted,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTpOEHHE KUIKOCTEH U TBEPIBIX Tell, K3MEHEHNE 00bEMa Tesl IPHU HarpeBaHUU (OXJIAXKIACHHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAllWs, IUIABJICHUE, KPUCTALIU3AlMs, KHUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBS3b
MEXJy MapamMeTpaMu COCTOSHMS Tra3a B H30Ipolleccax, dJEKTpU3alus Tej, B3aHUMOJCiCTBHE
3apsoB;



ONKCHIBAaTh MEXAHUYECKOE JBIKEHUE, UCHOJb3Ys (M3HUECKUe BEIWYMHBI: KOOpJWHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOULIHOCTH;, MpHU
OMKMCAHUU MPABUIILHO TPAKTOBATH PU3NYECKUIT CMBICIT UCIIOJIb3yEMbIX BEIHUUH, UX 0003HAUCHUS
U eIMHULBI, HAXOAUTh (POPMYIbBI, CBSI3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BETUYHMHY C IPYTHMMH
BEJIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIC CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIONb3YS
¢dbusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KO3(pQUIHMEHT MOJE3HOrO IEHCTBUS TEIIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
uX O00O03HAYeHUS W EIUHUIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOMCTBA BEIIECTBA M DJICKTPUUYECCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, PAa3sHOCTh TOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNBb3yeMbIX BEIUYHH, WX OOO3HAUEHUS U EIUHHIIbI;
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOLECCH W SBJICHUS, MCIONB3ySd (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIPABHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIUIOBOTO JIBUIKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIepaTypoi, MepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsija, 3aKoH KysoHa, Ipu 3TOM pa3inyarh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHS MAaIIWH, IPUOOPOB U TEXHHUYECKUX YCTPOICTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (PU3MUYECKUX SBICHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOieMy/3anady U TUIIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py0BaHusl, IPOBOAUTH OMBIT U POPMYTUPOBATEH BHIBO/IBI,

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (QHU3UUECKUX BEJIWYHMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKMMHU BEIMYMHAMU C UCITIOJIb30BAaHUEM MPSIMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ Tpa)uKOB, JeTIaTh BEIBOBI 110 PE3yIbTaTaM
HCCJIEJIOBAHMUSI,

coOmoiaTh MpaBuia 0€30MacHOro Tpyda MpU TMPOBEICHUM HCCIENI0BaHMM B pamkax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENI0BATEILCKOM UM TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOTro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIONb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHS 33aJaud BHIOUPATh (PU3UUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKO BETHUNHBI,



pelaTh KayecTBEHHbIE 3aJaud: BBICTpAUBaTh JIOTMUECKH HEMPOTHUBOPEUHBYIO ILIETIOUKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU pEIIeHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUT
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETallMd U TNPEJCTaBICHUS Yy4eOHOW U HAy4dHO-
MOMYJSIPHOM MH(pOPMAIIUH, TOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH MpU O0paIIeHUH ¢ TPUOOPAMHU U TEXHUUYECKUMHU yCTPOHUCTBAMU, Uil COXPaHEHUS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B TPYIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLUATBHBIX POJIeH, TUIAHUPOBATh PaboTy
TPYONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B NPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIeb aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHnH (PU3NUEcKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: BJIEKTpUYECKasi MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JEKTPOMarHUTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJIEOaHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJIpU3alUs CBeTa, JUCHEepCUsl CBeETa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAs PaliOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTb PA3IUYHBIX CpPel) M AJIEKTPOMArHUTHBIE SIBJICHHUS (IIPOLECCHI),
UCHIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsij, CUiIa TOKa, BJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOrO Mo, cuia Ammepa, cuia JlopeHna, MHIYKTHUBHOCTb
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoA W 4yacToTa KosieOaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, NMPHU ONHUCAHUU TPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCHONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M YacTOTa CBETAa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IoJypaclaja, SHEPrus CBS3M AaTOMHBIX sep, HPU ONMUCAHUHU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€MHMIIBI, YKa3bIBaTh (OPMYJbI, CBS3bIBAIOLINE NAHHYIO (DU3MYECKYIO0 BEIMYUHY C JIPYTHMMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBJICHUS, UCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHUMIBL: 3aKkOH OMa, 3aKOHBI IOCJIENOBATEIBHOIO M MNApaJUIEIbHOTO COEIUHEHUS
MPOBOJHUKOB, 3akOoH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM  MHIAYKUMH, 3aKOH
IPSIMOJIMHENHOIO pacIpOCTPAHEHUsI CBETA, 3aKOHbl OTPa)KEHUs CBETA, 3aKOHBI IPEJIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
MMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUECKOrO 3apsa, 3aKOH COXPAaHEHMs MAacCOBOIO 4YHCIIA,
nocTynaTel bopa, 3akOH paguMOaKTUBHOIO pacnajga, OpU 3TOM pa3jinyaTh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
MIPUMEHUMOCTH;

ONpEeNENATh HANPAaBICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH U OIUCHIBATH N300paKEHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHHil: mpu d5ToM  (POopMyIHpoOBaTh
npobiieMy/3aauy U TUIIOTE3y y4eOHOr0 IKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3MUECKUX BEIWYHMH, TPU STOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH C UCIOJIB30BaHUEM NPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yNbTAThl MOJYYEHHON 3aBUCUMOCTHU
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, [elaTh BBIBOABI MO pe3yabTaTam
WCCIIEJOBAHMSI,

coOnrofarh mnpaBuia O€30MacCHOrO TpyAa MPU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMYMHBI M (GOpPMYIbl, HEOOXOAUMBbIE Il €€ pelleHus,
MIPOBOAMTH PAcU€ThI U OLICHUBATH PEATbHOCTD MOYUEHHOTO 3HAYCHUS (PU3NUECKON BEeTHUNHBI,

peliatb KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKHUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUTSL TIOUCKA, CTPYKTYpUPOBaHUWs, HWHTEPIPETallMd U TPEJCTABICHUsS Yy4eOHOW W Hay4dHO-
MOMYJISIPHON MH(POPMAIUH, TTOTYYCHHON U3 Pa3IMIHBIX ICTOYHUKOB, KPUTUYECKU aHATU3UPOBAThH
MOJTy4aeMyto HHPOPMAIHIO;

OOBSICHATH IPUHITUIIBI IEUCTBHS MAIINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3Invarh
yCIIOBHA UX 0€30M1acCHOTO MCII0JIb30BAaHMS B TOBCEJHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCUICKUX U 3apYOCIKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl O0ecTieueHus
0€301acHOCTH MpU O0paIIeHUH ¢ TPUOOPaMHU U TEXHUYECKUMHU yYCTPOHCTBAMH, /Uil COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHHUS B OKpY KatolIel cpese;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJAPTHBIX CUTYaLMsIX, aJIeKBaTHO OLIEHMBATH BKJIAJ KaXKJ0I'O M3 YYaCTHUKOB IpYyNIbl B
peleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 brbmmorexa LIOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemartunka 5 bubmrorexa LIOK
' https://m.edso0.ru/7f41bf72
bubmmoteka IIOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmoreia LIOK
' P https://m.edsoo.ru/7f41bf72
Wroro mo paszneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoteka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2 1 1
3 OCHOBBI TEPMOMHAMMKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubmuoteka [IOK

®a3oBbIC Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHUTHasI bubnnorexa [HOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo0.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3ZUKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmmoreia LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Otobumaroutee noTopenie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
N Koanvecrno yacos Nara D1eKTpoHHbIe HUPPOBLIE
Tema ypoxa Konrposbnsie  IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThbI padoThbI pecypcnl
®du3nKka — HayKa O PUPOJIE.
1 Hayunblie MeT(})I;[(I)I HO?I,)H:HI/iI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb u MecTo pusuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-il)a;HoI:Z KapTHUHBI hfnpa B 1 bubmioreia LIOK
. ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON NeATEIbHOCTH
mojen
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 bubmuoreka [{OK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubmuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSIMOJIMHENHOE 1 bubmmnoreka HOK
JIBHKECHHE https://m.edsoo.ru/ff0c372e

6 CBoOoiHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ;[BH)KerIe. Bumorexa 1IOK

7 JIBrmKeHMEe MaTEpUATIbHON TOUKHU 1

10 OKPY>KHOCTHU

https://m.edsoo.ru/ff0c3ada
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[IpuHLIHAII OTHOCUTENBHOCTH

8 lNanunes. MuepunalibHbIE CUCTEMBI bubmorexa HOK
. https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [punnun
9 Cynepno3uiuu cuil. Bropoii 3akox bubmmoreka [JOK
HeroToHa 1151 MaTepuaibHOi https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpernii 3akoH HproToHa 111 Bbu6moteka [JOK
MaTepUalIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna TSDKCCTI;I. [TepBas bubmmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunuent
13 TpeHust. Cuiia COpoOTUBIICHUS PU bubmmnoreka HOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edso0.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE
BIDKEHHE a0COJIFOTHO TBEPIOTO
14 ?ena. MOMEHT CHUJIBI. HJ‘IG‘IIZ)I[CI/IJ'IBI. bubnuorexa LIOK
N https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCHs TBEPIOTO
Tena
NMitynsc MaTepralbHON TOYKH,
15 CHCTEMbI MaTEPUATIbHBIX TOYCK. bubnuotexa [JOK

Wmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCca. PeakTuBHOE IBHKEHHE

https://m.edsoo.ru/ff0c43d6
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16

17

18

19

20

21

PabGoTa 1 MOIIHOCTB CHJIBL.
Kunernyeckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW
SHEPrUuu

[TorennmanesHas 3HEPrUsl.
[ToTeHumanbHas YHEPrus yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTeHumanpHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

[TorenumansHble 1
HEMOoTeHUUaIbHbIe cUiibl. CBA3b
paboThl HEMOTEHIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI T€J. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsizu paboOTHI
CHUJIBbI C UBMEHEHUEM
MEXaHWYECKON IHEPTUU Tesa Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO
KTyTa»

KonTpomnpHas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUS B MEXAHHUKE)

OCHOBHBIC TTOJI0KEHHS
MOHCKyanHO-KHHCTH‘ICCKOﬁ

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4502

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c478c

bubnunotexa LIOK
https://m.edsoo.ru/ff0c4b74

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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Teopuu. bpoyHOBCKOE ABM)KEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI

23

24

Macca monekyin. KonuuectBo
BemectBa. [locTtostnHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxama remneparyp Llenscus

25

Wneanpueiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
DHEPTUU JBHKCHHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmmoreka IIOK
https://m.edsoo.ru/ffO0c511e

27

28

29

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX/y TapaMeTpaMH COCTOSIHUS
pa3pexKEeHHOTo ra3a

I/I3OHpOI_ICCCBI B UACAJIbBHOM ra3c€ u
ux Fpa(bI/II-ICCKOC MNpeaACTaBJICHUC

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHHUS.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ff0c5952

KonudectBo Temnots u paboTa.
BHyTpeHHSIsS SHEPTHsI
OJTHOATOMHOTO HJICAJIbHOT'O ra3a

31 Buasl Tenonepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTD
32 BemecTBa. KonmuecTBo TEIIOTHI bub6nmoreka [IOK
npu Teruionepeaaye. AnuadaTHbIi https://m.edsoo.ru/ff0c5c36
npoiiecc
33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnoreka [JOK
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
Heob6patumocts mnpoiieccoB B
34 an/Ip(I))z[e. Bropoii I;aIIjOH brbmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 ITpunun nevicrBus u KII1/] bubmmoteka IIOK
TEIUTOBOW MAalluHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4ecKkue npooIeMbl
TETJIOOHEPTETUKH
O6o06maromuit ypok
38 <<M0JII:KyJ1TpHas}IIp ¢uznka. OCHOBBI bubnuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKH)
KonTpomnpHas pabota mo Teme
39 «MOJ‘IpeKyJ'IﬂpHIa)ﬂ ¢uznka. OCHOBBI Bubmmorexa HOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK

I/ICHapCHI/IC U KUIICHHUC

https://m.edsoo.ru/ff0c63b6
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AOCONOTHASA U OTHOCUTEIbHAS

41 BJIQYKHOCTH BO3/yxa. HachlmmeHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammyeckue u
aMmop(HbIe Te1a. AHU30TPOIHS
42 CBOP'II)((ti’)I‘B KpUCTAJLJIOB. }KTsz[KHe bubmorexa HOK
https://m.edso0.ru/ff0c65f0
Kkpuctauibl. CoBpeMeHHbIE
MaTepHuabl
IInaBnenue u KpUCTaAIU3ALIUS.
43 VnenbHas TGHJII?)Ta HHaBHGII{lI/IH. buomiorexa LIOK
https://m.edso0.ru/ff0c6708
CyO6numarnus
44 YpaBHeHUE TEIIOBOTO OanaHca Bubmmorexa LIOK
https://m.edso0.ru/ff0c6820
DneKTpu3anus Tell.
45 SHeKTlr;quLclKHIZ 3apsa. JIBa Buna bubmorexa HOK
https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUYECKUX 3apS 0B
[TpoBOoAHUKH, AUIIEKTPUKHU U
46 MOJIYTIPOBOIHUKH. 3aKOH bubmuoteka [IOK
COXPaHEHUSI HIIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsana
BzanmoneiicTBue 3apsioB. 3aKoH
47 KyJIOHaf:[TO‘-IGIIHHf/'Ip " bubmmorexa LIOK
. https://m.edsoo.ru/ff0c6ce4
ANEKTPUUECKUI 3aps]l
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IprHIMn cynepno3unun bu6muoreka [JOK

ANIEKTPUYECKUX NoJe. JInnnn
HANPSHKEHHOCTH

https://m.edsoo.ru/ff0c6df2



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

49

Pabota cuit aneKkTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIMAIIOB

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6f00

50

HpOBOl[HI/IKI/I W JUDJICKTPHUKU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IE)JICKTpI/I‘-IeCKaSI MpOHUIIACMOCTb

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018

51

52

OnexrpoéMkocTs. Konnencarop

DNeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOpa. JHEPTus
3apsHKEHHOT0 KOHJEHCAaTopa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnast pabota
"N3Mepenue 3IeKTpOEMKOCTH
KoHieHcaTopa"

54

[IpyuHIHAI 1ENCTBHS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO
ammapara, CTpyHHOIro IIpUHTepa.
DneKTpocTaTUIeCcKast 3allnTa.
3a3eMyIeHHE SIEKTPONPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon OMa jist
ydacTka 1enu

56

ITocaemoBarensHOE,
napajuielbHOe, CMEIIaHHOE
COCIIMHEHUE TPOBOHUKOB.
JlaGopatopHas pabora «3yueHue

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

CMEIIaHHOTO COCIMHEHHUS
PE3UCTOPOB

57

58

Pabora u mouHOCTH
AIIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

3akoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUYECKON IICTIH.
KopoTtkoe 3ambIkanue.
JlaGopaTtopHnast pabora
«M3mepenne J/1C uctounnka Toka
Y €ro BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHask IPOBOAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHUBIICHUS] METAJJIOB OT
TEMITePaTypPHI.
CBepXITpoBOIUMOCTh

60

61

62

DNEeKTPUUECKUI TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TonynpoBoiHUKH, X
COOCTBEHHAs M IIPUMECHast
npoBoaumocTs. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBEIE
IPUOOPHI

DNEKTPUYECKUM TOK B PaCTBOPAX U
pacIuiaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIEeKTPOIHN3

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bubmuoreka [{OK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPUUYECKHI TOK B Ta3ax.

CaMOCTOSITeIIbHBIN U bub6nmoreka [IOK

63 . 1
HECaMOCTOSITEIBHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Mounnus. [lna3zma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 Bbu6muotexa [JOK
npuMeHeHne. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubmmorexa [JOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme
«Qnekrpocrartuka. IlocTosHHbIN

o | e |
P . per https://m.edsoo.ru/ff0c8a8a
/Beepoccuiickas TpoBepovHast
paboTa npu MpoBEACHUH HA
OyMa)KHOM HOCHUTEIIE

o Pz;zng;;ﬁTZf;K. Kontponbnas . Butmorexa LIOK
F,) " https://m.edsoo.ru/ff0c8c56

DNeKTpoAuHAMUKA

PesepBHblit ypok. O0oOmaromuit bubmuoteka [IOK

68 1
ypok 1o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6¢c

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MAarHuTHl U HX
B3aUMOJCHCTBIE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHON
WHIYKIIUU

MarauTHoe 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena.
BzaumopeiicTBue npoBOAHUKOB C
TOKOM

JlaGopatopHas pabora «3yueHue
MarHUTHOT'O TOJIS KaTyILIKH C
TOKOM»

JlelicTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nelcTBUS
MOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha
JBHXKYIYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenna. Pabora
cuiel JIopeHia

DIIEKTPOMarHuTHasE MHYKIUS.
IToTok BekTOpa MarHUTHOM

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9778

bubmuoreka [{OK
https://m.edsoo.ru/ff0c98fe

bubnmorexa LIOK
https://m.edsoo.ru/ff0c98fe

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c9ac0

bubnunorexa LIOK
https://m.edsoo.ru/ff0c9df4



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

unaykuu. J/1C unaykuun. 3akoH
AJNIEKTPOMArHUTHON MHTYKIIHH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U UX
IPUMEHEHUE: IOCTOSITHHbIE
MarHMThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIIN
AJIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

10

11

12

O6o0matomuii ypok «MaraHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€e.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CBOOOIHBIE MEXaHNYECKHE
konebanus. ['apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bubmmoreka IIOK
https://m.edsoo.ru/ff0cab82

bubnuoreka [{OK
https://m.edsoo.ru/ff0cad58

bubnunorexa LIOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

14

15

16

17

18

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajblX KoJIeOaHu rpy3a
Ha HUTH OT JUTMHBI HUTH U MaCcChI
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE.
AHaIOrHst MEXy MEXaHHYCCKUMHU
H DJICKTPOMArHMTHBIMU
KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIbHOM
K0J1e0aTeIbHOM KOHTYpE

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BoIHyX/1eHHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. BeinyxieHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

[IepeMeHHBIH TOK.
CuHycongaibHbIN EpEMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUIUTYTHOE U
JIEHCTBYIOLIEE 3HAYEHHUE CHUJIIbI
TOKA W HaIIpSKEHUS

Tpauncdopmarop. [IpoussozacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SJHEPIUU

bubnuoreka [IOK
https://m.edsoo.ru/ffO0ch820

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbh9c4

bu6nunorexa LIOK
https://m.edsoo.ru/ffOchb86

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbhd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIEKTPUYECKOIO
3BOHKA, F€HEepaTopa NepeMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPTHUH B MTOBCEIHEBHOM
KHU3HU

21

Mexannaeckue BOJIHBI, YCJIOBUA
pacnpocrtpanenus. [lepuog.
CKopocTh pacupocTpaHEeHUs U
JuinHa BONHEL. [lonepeynsie u
MPOJIOTILHBIE BOJHBI

bubnuoreka [{OK
https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

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

23

24

25

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
SJICKTPOMArHMTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U
TeneBuaeHud. Pazsurue cpencts
cBs3u. Pagnonokamnus

KonTtponbHas padora «Konebanus
Y BOJIHBI»

bubmmoteka IIOK
https://m.edsoo.ru/ffOccfe0

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuHeitHOe
pacnpocTpaHeHue CBETa B
OAHOPOJHOM cpene. TodeuHblid
UCTOYHUK cBeTa. JIyu cBeTta

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cd350



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
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

27 oTpakenus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
28 BHYTPEHHEE OTpaKCHUE. Bu6muoteka [JOK
[IpenenbHbIi yroj MoJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaXKeHUS
JlaboparopHas paboTa
29 «I/IsMI;peHie n(f)KasaTeJm Bubmmorexa IOK
https://m.edsoo.ru/ff0cd67a
MPEJIOMIICHUS CTEKIIA»
JIunzsl. [locTpoenne
30 n3o0paxenwuii B muH3e. opmyia bubnnorexa [JOK
TOHKOH JINH3bI. YBEIUYCHUE https://m.edsoo.ru/ffOcddle
JIUH3BI
JlaGoparopHas paboTa
31 «HMccnenoBanue CBOMCTB
M300paXKeHH B TUH3aX)
Hucnepcus cera. CroxxXHbIN
39 cocraB Oenoro ceTa. L[Ber.
JlaGoparopHas paboTa
«Halnronenue qucrnepcuu cBeTay
HNutepdepennns ceera.
33 I[Hq)pi?iuiﬂ (I:IBCTa. bubamoreta LIOK
; https://m.edsoo.ru/ff0ced22
Judpaxkiuonnas pemeérka
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK

[Tonsipuzanus ceera

https://m.edsoo.ru/ffOcf02e



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

OnTuueckue mpuOOPs U

35 YCTPONCTBA U YCIIOBHSI X
0e301acHOTO IPUMEHEHUS
['paHuUIBI MPUMEHUMOCTH
36 KJIACCUYECKOU MEXaHUKH. bubnuorexa [{OK
[MocTynatsl crielUanbHON TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIHLHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE brbmmorexa LIOK
https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKPAIICHHUE JITTUHBI
DHeprus u UMIYJbC
38 peIATUBUCTCKOM yacTulibl. CBs3b bu6nmorexa LIOK
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KoHTtponbHas padora «OnrTuka.
39 OCHOI;LI cneulfaanoﬁ TEOPUH bubmorexa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEIIbHOCTH
40 ®oronsl. Popmyia I1nanka. bubmuoreka [IOK
DHeprus 1 UMITysIsC HoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIETOBAHHUE
41 q)OT(I:))B(i)(l)eKTa. OH]jTI)I A.T. bubmmorexa LIOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorpdexra. YpaBHeHHE
42 SﬁHmTegﬁa nnqs)[(b(boma(b;ema. bubmorexa LIOK
https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
JlaBnenue cBeta. ONBITHI H; H. Bubmiorexa [IOK
43 JleGeneBa. XuMUYECKOE JICHCTBUE

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHUE:!

44 dboTosneMeHT, GOTOIATIUHK,
coJiHe4Has OaTapesi, CBETOIUOT

45 Pemenne 3amad mo Teme bubnunorexa LIOK
«DJIEMCHTBI KBAHTOBOW OTITHKI) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITEI

46 Pesepdopna o paccesauro o- bubmmoreka [JOK
yactuil. [InanerapHas Mozesb https://m.edsoo.ru/ff0d091a
aToMa

bubmuoreka [{OK

47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
W3nyueHue u noriouieHue
($bOTOHOB MpH Mepexoie aToma ¢ bubnnorexa [JOK

48
OJTHOTO YPOBHSI SHEPTHH Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
BoutHOBBIE CBOMCTBA YAaCTHII.

Bounsl ne bporis.
49 Kopnyciynﬂli)Ho-BonHOBoﬁ Bubmmorexa IOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
OTIpEe/ICNIEHUI0 COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3TYICHHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3lydeHus. BiausHue

pPaaAOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBbI



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3inydyenue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B S/IpE.
S nepHble peakuuu. AnepHbli
peaktop. [Ipobiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE
ACTIEKTHI AIEPHON IHEPTETUKHI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d1356

54

55

56

57

DJIeMEHTapHbIE YaCTHUIIBI.
OtkpeiTHE TO3UTpOHA. MeTo b1
HAOJIO/ICHUS ¥ PETUCTPAINH
37eMeHTapHbIX yacTtull. Kpyrnbiii
cton «DyHIaMeHTalIbHbIE
B3auMojeiicTeus. EquHcTBO
(bu3nyecKoil KapTUHBI MUPa»

OTanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMmuu. Bup 3B€31HOTO HEbA.
Co3zBe3nusi, spKue 3BE3IbI,
IUIAHESTHI, UX BUJIUMOE IBHIKCHHE,
ComHeuHas cucremMa

Connue. ConHeuHast akTUBHOCTb.
Hcrounuk sneprum ConHua u
3BE3 ]

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/bI TTIaBHOU
IIOCJIEI0BATEILHOCTH. BHYTpeHHEE

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38



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

cTpoeHue 3BE311. COBpeMEHHbIE
IPE/ICTaBICHHUS O TIPOUCXOKIACHUH
u 3Bommoru CoiHIa U 3BE3]

58

Muneynsiii [1yte — Hama
lNanaktuka. ITonoxenue u
nemkenne Conna B ['ajakTuke.
INanaktuku. YEpHBIE IBIPHI B SApax
rajaKkTUK

59

Bcenennas. Paz0eranue rajiakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznyueHue.
Mertaranaktuka

60

61

Hepemennsie mpodiembl
ACTPOHOMHH

KonrtponbHas pabora «1eMeHTHI
ACTPOHOMMH U acTPOPUZUKU»

62

63

O6o06matomuii ypok. Pons dpuzuku
Y aCTPOHOMHUH B DKOHOMHUUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOH cdepax AesITeTbHOCTH
YeJI0BeKa

O6o06matromuii ypok. Ponb u
MecTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
¢buznyeckoif Teopun B
(bopMHpOBaHUY MPEICTABICHUH O
¢du3nueckoil kapTHHE MUpa




65

66

Ob6o6maromuii ypok. Mecto
(bu3n4ecKoil KapTHUHBI MUpPA B
00111eM psAly COBPEMEHHBIX
€CTECTBCHHO-HAy4YHBIX
IIPEJICTaBICHUN O IPUPOAE
PesepBHbIil ypok. MarautHoe
1oJie. JJIEKTpOMarHuTHas
VUHIYKIHS

67

PesepBHblii ypok. OnTHka.
OcHOBBI cIElIMANIBHOM Teopun
OTHOCHUTEIIEHOCTH

68

Pesepnbnlii ypok. KBantoBas
¢u3uka. DIeMEeHTHl aCTPOHOMHH U
acTpou3uKu

OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 xknace/ Msakumes ['.51., byxosues b.b., Corckuii H.H. mox penakuueit
ITapdentbeBoit H.A., AkiimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruey

» dusuka, 11 knace/ Msxumes I'.JI., byxosues b.b., Yapyrun B.M. nox penakiueit
ITapdentbeBoit H.A., AkimonepHoe obmiectBo «M3aatenbetBo «IIpocBemeruney

» ®usuka, 11 knacc/ Mskumes I'.41., [lerpoBa M.A., YronsuukoB O.C. u agpyrue, O0611ecTBo ¢
OTPaHUYEHHOU 0TBETCTBEHHOCTHIO «/[PODAY; AknimonepHoe 001ecTBo «M31areascTBo

((HpOCBeH_ICHI/IC»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

» ®usuka, 10 xknace/ Mskumes I'.4., Byxosues b.b., Corckuii H.H. mox pegakuueit
[TapdentbeBoit H.A., AkunonepHoe obmectBo «M3narenbctBo «lIpocsenienue»

» Gusuka, 11 knace/ Mskumes I'.JI., bByxosues b.b., Yapyrun B.M. non penaxiueit
[TappenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» ®usnka, 11 knacc/ Mskumes I, [letpoBa M.A., Yronsuukos O.C. u



