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OU3UKA

(npeomem)

Yuurean: Muienun 10.B.
Kuaace: 11 «b»

Kosan4yecTBo 4acoB, 3a KOTOpoe peanusyercs padboyast mporpaMma: 68 4acos.

3a roa 1 yeTBepTh | 2 yeTBEPTH | 3 YeTBEPTH | 4 YeTBEPTH Bcero
Bcero 16 16 22 14 68
KonTposibHbIE 1 1 1 1 4
paboTHI
JlaGopaTopHBI 2 2 3 3 10
€ paboThI
[IpoekTsl 1 1 2

PocroB-Ha-/lony
2024 — 2025 yueOHblli ro1



HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o  ¢usuke ompenenser o00s3aTeIbHOE  MPEIMETHOE  COJAEpIKaHUE,
YCTaHABJIMBAET I10CJIE0OBATEIbHOCTh M3YYEHHUS TEM U Pa3/eioB y4yeOHOro mpeamera ¢ y4€ToMm
MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Impolrecca, BO3PACTHBIX
ocobenHocTeil oOyuatomuxcs. [Iporpamma no ¢usuke ga€t npeacTaBieHue O LENsIX, COAEePKaHUU,
oOuieil crpaterun OOy4eHHMs, BOCIUTAHHUS M Pa3BUTHS OOYyUaIOLIUXCS CpeACTBaMH Y4eOHOTO
npeamera «Pu3uka» Ha 0a30BOM ypOBHE.

N3yuenne kypca ¢usuku 0a30BOro  YpoBHS TO3BOJIIET  peanu3oBaTh  3a7adu
npodeccnoHabHOM OpHUEHTAIlMH, HAIPaBJICHO Ha CO3/JaHHUE YCJIOBHM [UIsl MPOSIBICHUS CBOMX
MHTEJUJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN Ka)bIM OO0Y4YaIOLIUMCS, KOTOPble HEOOXOUMbI
Ul TIPOJOJDKEHUS 00pa3oBaHMS B OpraHU3alisax Mpo(ecCHOHAIBHOrO 00pa3oBaHHs IO
Pa3NUYHBIM (PU3UKO-TEXHUYECKUM M WH)XEHEPHBIM CIIEIUATBHOCTSM.

B mporpamme mo ¢usmnke ompenensroTcs IUIaHUPYeMble pe3ylbTaThl OCBOCHHS Kypca
(U3MKN HAa YpOBHE CpeHero ooiiero o0pa3oBaHus: JIMYHOCTHBIC, METANPEeIMETHBIC, TIPEIMETHBIC
(Ha yrimyOsnéHHOM ypoBHE). HaydHO-MeTOM0IOrHuecKoil OCHOBOM ISl pa3paboTKU TpeOOBaHUN K
JUYHOCTHBIM, METAlpeJAMETHBIM M MPEIMETHBIM pe3yjbTaTaM OOYYalolmMXcs, OCBOMBIINX
mporpaMMy 1o (HU3MKe Ha YPOBHE CpEeAHEro o0Iliero oOpa3oBaHHsA Ha YIIyOJIEHHOM YpPOBHE,
SIBJIIETCSL CUCTEMHO-/1€ATEeIbHOCTHBIN MOAXO/I.

[Tporpamma o (usnke BKIIOYAET:

— TUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (PU3UKHM Ha YriayOJIIEHHOM YpOBHE, B TOM
quClie IPEIMETHBIE PE3YyJIbTaThl IO FOJaM 00yUYEHUS;

coaepkanue ydeOHoro npeamera «Ou3uKa.

Pabouas mporpamma no ¢usuke st 11 «B» kiacca cocTaBjieHa Ha OCHOBe CIIEAYIOIINX
JIOKYMEHTOB:

o ®enepanbhblil 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepaunun» ¢ yu€ToM H3MeHeHUl, BHecEHHbIX [Ipukazom Munnpocsenienus ot 31.07.2020 Ne
304 (B penakuuu oT 25.12.2023 Ne 685-D3).

. Ob6nacTHoii 3akoH «O0 oOpazoBanuu B PoctoBckoit obmactu» ot 14.11.2013 Ne 26-
3C (B pemakiuu ot 05.08.2024 Ne 157-3C).

. [Ipukaz Munnpocsemenuss «O06 yrBepxkaeHun Ilopsnka opraHuzanud H
OCYILIECTBIICHUsI 00pa30BaTENbHON  JEATETBHOCTHM MO OCHOBHBIM  00II€00pa3oBaTeIbHBIM
nmporpaMMaM — o0Opa30BaTelbHbIM IPOrpaMMaM Ha4ajJbHOIO OOIEro, OCHOBHOIO OOWIEro u

cpeanero obuiero oopazosanus» ot 22.03.2021 Ne 115 (B penakuuu [Ipukazos MuHnpocBemmeHus
Poccun ot 11.02.2022 Ne 69, ot 07.10.2022 Ne888).

o [Tpuka3 MunwucrepcrBa npocserienuss PO or 21.09.2022 Ne 858 «O06 yTBepkaeHUn
(benepanbHOro nepevyHs yueOHUKOB, JOMYIIEHHBIX K MCHOJIb30BAHUIO MPH peau3allii UMEOLINX
TOCYJapCTBEHHYIO aKKpEIUTAIHI0 00pa30BaTENbHBIX MPOrPaMM Ha4YajJbHOTO OOIIETr0, OCHOBHOTO
o0111ero, cpeaHero oouero oopazoBaHus OpraHU3alMSIMU, OCYIIECTBISIOUIMMHA 00pa30BaTeIbHYIO
JeSITeTbHOCTh W YCTAHOBJICHHS TIPENIEIIEHOTO CPOKA MCIIOIH30BAaHUS MCKIIIOYCHHBIX Y4EeOHUKOBY C
M3MEHEHUsAMH, BHECEHHBIMU NpUKa3aMu MuHucrepcrsa npocseuienus Poceuiickon denepanuu ot
23.07.2023 Neo556 (3apeructpupoBan MmuaucTepcTBoM foctummu P® 28.07.2023 Ne74502), ot
21.02.2024 No119 (3apeructpupoBan MunucrepctBoM toctuimu PO 22.03.2024 Ne 77603) u
21.05.2024 Ne347 (3apeructpupoBan MunnucTepcTBOM focTHINA PO 21.06.2024 Ne 78626).

o [Tpuka3 MunwucrepcrBa npocserienuss PO or 18.07.2024 Ne 499 «O06 yTBepKaeHUU
denepambHOrO  MEpeyHs  JJEKTPOHHBIX  00pa30BaTENbHBIX  PECypcoB,  JOMYLIEHHBIX K
UCIOJIb30BAHUIO IIPU PEATHU3aLUN UMEIOIUX FOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa30oBaTeIbHbBIX
MPOrpaMM HAYaTBLHOTO OOIIEro, OCHOBHOTO OOIIETro, CPETHETO 00IIero 00pa3oBaHUs».



o IIpukaz MunucrepcrBa IlpocBemienuss Poccuiickoit ®enepauuu or 12.08.2022
Ne732 «O0 yrBep:kaeHun ¢eaepajbHOr0 rocyiapcTBEHHOro 00pa3oBaTeIbHOI0 CTaHAApPTa
cpeHero o01ero 00pa3zoBaHus.

. IIpukaz MunnpocBemennss Poccun ot 18.05.2023 Ne 371 «OO6 yTBepKIaeHUU
denepanpbHON 00pa30BATEILHON IPOrPaMMBI CPETHETO 001Iero 00pa3oBaHUs» ¢ U3SMECHEHHUSIMH OT |
deBpans 2024 r. Ne 62 u 19 mapra 2024 1. Ne 171.

o Meroanueckne pexoMeHmanuu «CHucTeMa OIEHKHM JOCTHXKCHUH IUIAHHPYEMBIX
NPEJMETHBIX Pe3yIbTaTOB OCBOCHHS yueOHOro npeamera «Dusnkay (2023).
o Konnenmuust npenogaBanus ydeOHOTo mpeamera ¢u3uka B 00pa30BaTENbHBIX

opranmzanusx P®, peanu3yromux OCHOBHBIE 001e00pa3oBaTeNbHbIE MPOrpaMMbI (YTBEpKIeHA
pemenuem Kosmnernn Munucrepctsa [Ipocsemenuss PO nportokon ot 3 nexadps 2019 r. Ne T1K-
4BH).

o @enepanbHas pabodas mporpaMMa BOCHUTaHMS JUIsl  00IIeoOpa3oBaTeNIbHBIX
opranm3anuii (omoOpeHa pemeHueM (enepalTbHOTO Y4eOHO-METOAMYECKOTO OOBECIUHEHUS I10
o01emMy 00pa3oBaHHto, MPOTOKOJ OT 23 urons 2022 1. Ne 3/22).

o [TocranoBnenne ['7aBHOrO TOCYZapCTBEHHOI'O CaHUTApHOro Bpaua Poccuiickoit
Oeneparm ot 28.09.2020 1. Ne 28 "OO6 yrBepkaeHun canutapHbix npaBwi CIT 2.4. 3648-20
"CaHUTapHO-3MUIEMUOJIOTMYECKe TPeOOBaHUS K OPraHU3alysIM BOCIIUTAHUSA U O0Y4eHUs, OTAbIXa U
03JIOPOBIICHHS JeTel 1 Mooaexu" (3aperucTpupoBad MurucTepcTBOM toctuiuu PD 18.12.2020 Ne
61573).

o [TocranoBnenne ['7aBHOrO TOCYAapCTBEHHOTO CaHUTApHOrO Bpada Poccuiickoit
Oeneparn ot 28.01.2021 Ne2 «O6 yrBepxkaenun CaunlluH 1.2.3685-21 «['urunenunueckue
HOPMATHUBHEI M TPeOOBaHUS K OOecreueHuIo 0e30macHOCTH W (Mir) Oe3BPEIHOCTH IS YeJIOBEKa
(hakTOpOB cpenbl OOUTaHUS» ¢ M3MeHeHusIMU oT 30.12.2022.

o OcHoBHast  oOpa3oBaTenpHas IporpaMMa cpejaHero oOmero o0Opa3oBaHus,
yTBepKAEHHAs TpuKa3oM aupekropa oT 31.08.2024 Ne 444.

. VYueOusiit mnan MAOY «JIuneit Ne 11» na 2024-2025 y4eOHbIit roa, yrBepKAEHHbBIN
npukaszoM aupekropa ot 31.08.2024 Ne 444.

. [Tonoxenue o paboueir mporpamme MAOY «Jluneit Ne 11», yTBepkaéHHoe
npukaszoM aupekropa ot 20.08.2024 Ne 380.

. Kanennapueiii yue6ubi rpapux MAOY «JIuneit Ne 11» na 2024-2025 yuyeOHbIi
roJl, yTBEPKAEHHBIN IpUKa3zoM aupekTopa ot 29.08.2024 Ne 418.

Peanuzanus JloHCKOro pernoHaqbHOTO KOMIOHEHTa (/[PK) nmpoucxoauT B T€YEHHE roja B
TeMax MPOTrpaMMBbl, KOTOPBIE 1O COAEPIKAHUIO COOTHOCSTCS € peruoHanbHOM Tematukoit (10-12%
OT OOIIET0 KOJIMYECTBA YacoB).

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IPEIMETA «®U3UKA»

dusmka Kak Hayka 0 Haubosiee OOIMX 3aKOHAX MPHUPOJIBI, BBICTYIAs B KauyecTBE y4eOHOTro
IperMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CHCTEMY 3HAHHUU 00 OKpYKarolleM MHpE.
HIkonpHBIN Kype (PU3HKH — CUCTEMOOOPA3YIONIHI JIJIs1 €CTECTBEHHO-HAYUYHbIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOIECCOB M SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouosiorueit, pusndeckoil reorpadueit u acrpoHomueil. Mcrnonb3oBanue U akTUBHOE MPUMEHEHUE
(bu3NYeCKUX 3HAHUU OMpeNeNusio XapakTep W OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe PHepreTUkH, TPaHCIOPTa, OCBOCHUS KOCMOCA, MOJIYYEHHsI HOBBIX MaTE€PHUAJIOB C 3aJaHHBIMU
cBoiicTBamMH. M3yueHne (pu3MKU BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTUHBI MHpa o0ydarouerocs, B (popMUpoBaHUE YMEHHH NMPUMEHSATh HAY4HbIH METOJ]l MO3HAHUS
IIPU BBINOJIHEHUH UMU Y4E€OHBIX UCCIICIOBAHUI.



B ocHOBy kypca ¢u3nKu Ha ypOBHE cpeaHero oOmiero oOpa3oBaHMS IMOJOXKEH P UIEH,
KOTOPBIE MO’KHO PacCMaTpPUBATh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUU C HEN KypC SIBJISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuasl U3 BCEX pa3zeiioB (PU3MKHU, BKIHOYAET KaK BOIPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHON (PU3UKH.

Hoesn 2enepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca GU3UKU 0ObEAUHEH BOKPYT
¢usnueckux teopuid. Benynmm B Kypce siBisieTcsi (GOpMUPOBAHHE MPEACTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npearnonaraeT MCIOJIb30BaHUE I'yMaHUTapHOTO
MoTeHIMaNa (PU3MYECKOW HAyKHU, OCMBICICHUE CBSI3U Pa3BUTUA (PU3HUKU C pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU U SKOJIOTUYECKUMU TPOOIEMaMH.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢puznku yriryOnEHHOro ypoBHsI Ipearosaraer
3HaKOMCTBO C IIHPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMYECKHUX MPUIOKEHUH H3yYEHHBIX
TeOpuil u 3aKkOoHOB. IIpm 3TOM paccMaTpwBalOTCSs Ha YpPOBHE OOMIMX MPEICTABICHUNA H
COBPEMEHHBIC TEXHUUECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea rkonocuszauyuu peannsyercs IOCPEICTBOM BBEJIEHHsS 3JEMEHTOB COJEpIKaHUs,
MOCBALIEHHBIX SKOJIOIMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C pPa3BUTHEM
TEXHUKHA U TEXHOJIOTUH, a Takke OOCYKICHHUs MPOOJIeM PAaMOHAIBLHOTO MPHUPOIOIIONB30BAHHS H
HKOJIOTUIECKOH O€30MacHOCTH.

OcBoeHue cojepaHHus HporpaMMbl MO (U3MKE MOCTPOCHO HA MPHUHLHUIIAX CHCTEMHO-
JesTelbHOCTHOTO mnoaxona. s ¢u3uku peanusanus 3TUX NPUHIMUIOB Oasupyercs Ha
WCTIOJB30BAHUU CAMOCTOSTEIBHOTO OKCIEPUMEHTa KaK MOCTOSHHO JEWCTBYOMmEro (akropa
yuebHoro npouecca. s yriayOonéHHOro YpOBHS — 3TO CHCTEMa CaMOCTOSTEIIEHOTO YYCHHYECKOTO
HKCHEPUMEHTa, BKJIIOYAIOUIETO0 ()POHTAIbHBIE YYEHHYECKHE ONBITHI NpU HU3YYEHUH HOBOIO
MaTepuaia, 1abopaTopHble paboThl U pabOThl MpakTUKyMa. PU3NYECKUNA TPAKTUKYM HUHTETPUPOBAH
B cHUCTeMY J1abOpaTOPHBIX paboT, KOTOPHIE TPOBOIATCS B MPOIECCE U3YUCHUS pa3fiena (TEMBbI).

117“;)1 HaumeHoBaHue pa3iejioB U TeM NPOrpaMMbl KosanyecTBo yacoB
1 | DnexkrpoanHaMUKa 4

2 | Konebanus u BOJTHBI 7

3 | OcHOBBI CcIIEIIUAIEHONW TEOPUH OTHOCHUTEIIBHOCTH 1

4 | KBaHtoBas gusuka 3

S | DneMeHThI aCTPOHOMHH U acTPOU3UKI 1

[Ipu »TOoM mox paboTamu MpaKTUKyMa MOHMMAETCS CAMOCTOSITEILHOE WCCIIEOBAHHE,
KOTOpOE€ MPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOro, OOOOIMIEHHOTO BHJAa 0e3 MOIIAaroBon
WHCTPYKITUH.

Bri6op TemaTHKM YYEHWYECKOTO SKCIEPUMEHTa, JabopaTOpHBIX pPabOT W MpaKTHKyMma
OCYIIIECTBISIETCS UCXOAS M3 OCOOEHHOCTEH MOYPOYHOIO IJIAHUPOBAHUS W OCHAIEHUS KaOWHEeTa
¢usuku. [Ipu sToM obecrieunBaeTcst OBIAICHUE OOYUAIOIIMMHICS YMEHHUSIMH MIPOBOJIUTH MPSIMBIE U
KOCBEHHBIC H3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYWH U MOCTAHOBKY OIBITOB
10 TIPOBEPKE MPE/TIOKEHHBIX TUTIOTES.

Bonbiioe BHUMaHuE yAeNseTCs PELICHUI0 PAacUETHBIX M KaueCTBEHHBIX 3ajad. [Ipu stom
JUISL pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3aJaud C SIBHO 3aJaHHOM W HESBHO 3aJIaHHOM
(bU3UYIECKOl MOJIEINBIO, TTO3BOJISIONINE MPUMEHSTh NU3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazlena Kypca, TaK M HMHTErpuUpys NPUMEHEHHE 3HAHUW W3 pasHbIX pas3aenoB. Jlis
KAueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33JaHUs Ha 00BsSICHEHUE/TPEJICKa3aHue POTEKAHUS



(U3UYECKUX SBICHUH W TIPOIIECCOB B OKpYXKAIOMIEH XU3HH, TpeOyrolme BbIOOpa (puznueckon
MOJIEININ JJISl CUTYalluH MPaKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanumsiMu DPIOC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieueHno ydeOHOro mporecca Kypc (u3uku yriryOnE€HHOTO ypOBHS Ha YPOBHE CPEIHETO
obmero o0pazoBaHus U3y4aeTcs B YCIOBHX IPEeIMETHOrO KabuHera. B kabuneTe pu3uku nmeercs
HeoOXxoauMoe JabopaTopHOe 000PYAOBAaHHUE ISl BHIIIOJHEHUS YKa3aHHBIX B IIPOrpamMMe 1o (QU3UKe
YYCHHUYECKUX OIBITOB, Ja0OpPaTOPHBIX pabOT U paboT MPaKTHKyMa, a TAKKE JIEMOHCTPAIIMOHHOE
obopynoBaHue.

JleMOHCTpanlMOHHOE ~ 00OpyJOBaHHE OTBEYaeT MHHUMAJIbHOM  JOCTATOYHOCTH U
o0ecrieyrBaeT MOCTAHOBKY MEPEYUCICHHBIX B MpOrpaMMe Mo (U3MKE KIIOUEBBIX JIEMOHCTpAIUi
JUIL WCCIICOBAHUS HM3y4aeMbIX SBICHHA M MPOLECCOB, SMIUPHUYECKHX U (PyHIaMEHTaJIbHBIX
3aKOHOB, UX TEXHUYECKUX NPUMEHCHHH.

JlaGopaTtopHoe 00OpyAOBaHHE sl YYEHHYECKMX HPAaKTUYECKUX pPabOT NpEeACTaBICHO B
BUJE TEMATUYECKUX KOMILJIEKTOB M OOEcleyuBaeTcsi B pacyére OAHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTudyeckue KOMIUIGKThl JIabOpaTOpHOro OOOpyIOBaHUS IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKkKe KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOpaTOpHil.

HEJIA U3YYEHUA YYEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMU TIETISIMU H3Y4YEHUS (PU3UKU B 00IEM 00pa30BaHHUHU SIBIISFOTCS:

- ¢dbopMHpOBaHHE HHTEpeca M CTpeMJICHHs] O0ydarolluxcs K HaydyHOMY H3Y4YECHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

- pa3BUTHE TMIPEJICTaBICHUM O HAyyHOM METOAE TMO3HaHUS U (OpPMHUpPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOLIUM SIBJICHUSM;

- (¢bopMHpOBaHME HAy4YHOTO MHPOBO33pEHUSI KaK pe3ysibTaTa HU3Y4YE€HHUsS OCHOB
CTPOEHUS MaTepUU U PYyHAAMEHTAIbHBIX 3aKOHOB (PU3HKH;

- dbopMUpOBaHHE YMEHUM OOBICHATH SIBICHUS C HCIOJIB30BAHUEM (HU3HUECKUX
3HAHWUU U HAYYHBIX JI0KA3aTeNbCTB;

- (dhopMHpOBaHUE MIPEICTABICHUN O posi (PU3HUKH JIJIS1 pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

- pa3BUTHE TMPEACTAaBIEHUI O BO3MOXHBIX cdepax Oyaymiell mnpodeccnoHanIbHOMN
NEeSTeIbHOCTH, CBSI3aHHBIX C (DU3MKOW, TOATOTOBKA K JalibHEHIIeMy OOY4YeHHMIO B 3TOM
HaIpaBJICHUU.

JocTwkenne 3THX Ieneid oOecrieuumBaeTcs pELICHHEM CIEAYIOIIMX 3aga4d B Ipolecce
u3yueHus Kypca GU3MKH Ha YpOBHE CpeIHEro oomero oopa3oBaHusi:

- MpUOOpETEHNE CUCTEMbI 3HAaHUI 00 00ImMX PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAsT MEXAHHUKY, MOJIEKYJSIpPHYIO (DU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY U
AJIEMEHTHI acTPOYU3UKY;

— (¢bopMUpOBaHHE YMEHHI TNPUMEHSATh TEOPETHUYECKUE 3HAHUA JUIsl OOBSICHEHUS
¢bu3nyecKux SBIEHUN B MpUPOAE U Ui NPUHATUS MPAKTUUECKUX PEHICHUH B IMOBCEIHEBHOMN
KHU3HU;

- OCBOGHHE CIIOCOOOB pELICHHs Pa3IMYHBIX 3a7ad C SBHO 3aJaHHOM (HU3UUYECKOH
MOJIENIbIO,  33/1a4, TOAPA3yMEBAIOLIMX CaMOCTOSTEIbHOE CoO3/laHue (U3NYECKON Mojeny,
aJIeKBaTHOW yCIIOBHSM 3ajaui, B TOM YHCJIE 337a4 UHXXEHEPHOTO XapaKTepa;

- MIOHUMaHHe (PU3MYECKHX OCHOB M NPHHLUIOB IEHCTBUSA TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;



- OBJIa/ICHUE METOJIaMH CaMOCTOSITEIbHOIO IUNIAHUPOBAHUS U IIPOBEIECHUS (PU3NUECKUX
HKCHEPUMEHTOB, aHaJIW3a W MHTEpHpeTauud HH(OpMalUM, OINpENeNeHUs] JIOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;

- CO3JlaHME YCIOBMH JUIi pa3sBUTHA YMEHHUH MPOEKTHO-HCCIENI0BATEIbCKOH,
TBOPYECKOM JAEATEIbHOCTH;

pasBUTHE UHTEpeca K cepam npodecCHOHANBHOMN NesITeTbHOCTH, CBA3aHHON C (PU3HKOH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ o6HOBIEHHBIM DPI'OC OOO yuebnsiii mpeamer «®dusuka» BXOAUT B
npeaMeTHyl0 obnacth «EcTecTBEHHO-HAyUHBIX IUCIHHMIUIMH» W SBISETCS O00S3aTeIbHBIM JUIS
n3yuenus. OOmee Yrcao 4acoB, OTBEACHHBIX HA M3ydeHHe nmpeamera «DPusnkay, coctaBiseT B 11
Kiacce — 68 yacoB (2 yaca B HEJEITIO).

B 11 xnacce «A» B paMKax OpraHM3allMd KOHTPOJISL 3a peajlu3aluedl IporpaMMbl
HCIIOJIb3YIOTCS CIICMYIONIHE BUIbI MMCbMEHHBIX paboT: KOHTposbHas pabora (4), maboparopHast
pabora (10).

YyeOHas mporpaMma paccuuTana Ha 68 yacos.

Pabouas nporpamma no kypey «®@usuka» B 11 kiacce «A» cocTaBlieHa B COOTBETCTBUU C Y YeOHBIM
IUIAHOM, KaJeHJIapHbIM y4yeOHBIM TpadMKOM W pacmnucaHueM y4yeOHbIX 3aHsaTHil Ha 2024-2025
y4eOHBII IO/ ¥ peajm3yercs 3a 68 yacos.



COJEP)KAHUE YYEBHOI'O ITPE/IMETA

Pa3znea 1. djekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHBIE MarHUThL. B3anmoneicTBHE MOCTOAHHBIX MarHuTOB. MaruutHoe nojue. Bektop
MAarHUTHON MHAYKUMH. [IpyHINN CyNeprno3uiiui MarHUTHBIX MOJIeH. JINHUM MarHUTHOW UHAYKIUH.
KapTuna nuHuii MarHuTHOM MHIYKIIMH TTOJIS1 TOCTOSTHHBIX MAarHUTOB.

MaruuTHOE MOJIE NMPOBOJHHUKA C TOKOM. KapTuHa JMHHMA WHIAYKIIMM MAarHUTHOTO IIOJIS
JUITMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzaumopaeiictBue mpoBOAHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopeniia, e€ Monynb U HanpasiieHue. [[BrkeHue 3apsiKeHHOM 4acTULIbl B OHOPOJIHOM
MarHuTHOM noJie. Pabora cumel Jlopeniia.

SBneHue ANEKTPOMArHUTHOM WHAYKUMU. [lOTOK BeKTOpa MarHUTHOM  HMHAYKIIMH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Dapanes.

BuxpeBoe anekTpuueckoe 1osie. JNEKTPOJBIKYIIAs CHJIA HHIYKUUU B TPOBOJHUKE,
JBIKYIIEMCSI TIOCTYIATEIBHO B OJTHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILASI CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO MOJISt KATYIIKU C TOKOM.

DNeKTpPOMarHuTHOE TO0JIE.

TexHuueckue yCTpoMCTBA M  NPAKTUYECKOE MPUMEHEHUE: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATEINb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHIL], UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHOAYKIIMY MarHUTHOTO MOJISI.

B3anmozeicTere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUH.

[IpaBuio JleHna.

3aBUCHUMOCTDH DJIEKTPOABMKYIIEH CHJIBI MHAYKIIMH OT CKOPOCTH W3MEHEHUSI MAarHUTHOTO
IIOTOKaA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuenre MarHuTHOTO TIOJISI KATYITKH C TOKOM.

UccnepoBanue necTBUS TOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMarHUTHOM MHIYKIUU.

Pazgen 2. Kosiedanust 1 BOJTHBI
Tema 1. Mexanuueckue u I1eKmpoMazcHuUmMHble KOAEOAHU
Konebarenprass cuctema. CBOOOJHBIE MeXaHWYECKHWE KojeOaHus. [apMoHMYECKHe
konebOanus. Ilepuon, wacrota, ammautyga u Qaza konebaHuil. [IpyXKUHHBIH MasTHUK.
MatemaTuuecKkuii MasTHUK. YpaBHEHHE TapMOHUYECKUX Koyiebanwii. [IpeBpaieHue sHepruu mnpu
TapMOHUYECKHUX KOJICOaHUSX.



Konebarenbubiii koHTyp. CBOOOAHBIE DSJIEKTPOMArHUTHBIE KOJEOAaHMs B UACAIBHOM
KOoJe0aTeNbHOM  KOHTYpE. AHAJIOTUS MEXAYy MEXaHMYECKUMH U 3JIEKTPOMArHUTHBIMU
konebanusamu. ®opmyna TomcoHa. 3akoH COXpaHEHHsS PHEPTrUM B HJICATBHOM KOJIe0aTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aryxaroUux KoieOaHWsAX. BBIHYKIEHHblE MeXaHMYECKHE KOJeOaHus.
Pe3onaHc. BeiHYXIeHHBIE 2JIEKTPOMarHuTHbIE KOJI€0aHusl.

Ilepemennbiii Tok. CHHycOMIanbHBIA NEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOIO TOKAa.
AMIUIMTYZAHOE U IEHCTBYIOLICE 3HAUEHUE CHIIBI TOKA M HANIPSKCHHUS.

Tpancdopmarop. IIpousBoacTtBo, mnepenaya M MOTPeOJEHHE 3IEKTPUUECKOW HHEPIUU.
OKOJIOTUYECKME PUCKM TIpU NPOU3BOACTBE d3JeKTpodHepruu. KynbTypa HCHONIb30BaHUS
AJEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnyeckue ycTpoucTBa M NIPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKHI 3BOHOK, FEHEPATOp
IIEPEMEHHOTI0 TOKA, JIMHUU IEKTporepeay.

Jlemoncmpayuu

HccnenoBanue napameTrpoB KoseOaTeNbHOM cHUCTeMBbl (MPYKUHHBIM WM MaTeMaTHYECKUN
MasITHUK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcumsiorpaMMbl  (3aBUCHMOCTH  CHJIBI  TOKa U HAOpsOKEHUS OT  BPEMEHH) Ul
AJIEKTPOMAarHUTHBIX KOJIEOaHUM.

Pe3oHanc mpu mocnenoBaTENbHOM COEIUHEHHM PE3UCTOpa, KaTYHIKW HHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogens TMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanne 3aBUCHMOCTH MEpUO/ia MajbIX KoJieOaHUI Ipy3a Ha HUTHU OT JJIMHBI HUTHU U
Macchl Ipysa.

HccnenoBanne INEpeEMEHHOIO TOKa B LENM M3 IOCIENOBAaTEIBHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUNIHbIE 60TIHbL

MexaHnueckne BOJIHBI, ycloBuUs pacnpoctpaneHus. Ilepuoa. CkopocTs pacnpocTpaHEHUs U
JuinHa BouiHBL. [lonepeunbie M mpoaoibHble BoJIHBI. VHTepdepeHus u tudpakiuns MeXaHMYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBL. YCIOBHS W3JIY4EHHs OJJIEKTPOMAarHWTHBIX BOJH. B3aumuHas
opueHTaius BekTopoB E, B, V B anekTpomarautHoii BosnHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  MpelioMJIeHHe,  noysdpu3auus,  Audpaknus,  uHTepdeperuus.  CKopocTh
AEKTPOMArHUTHBIX BOJIH.

[Ikana 35eKTpoMarHuTHHIX BOJIH. [IpMMeHeHHe 2IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMIIBI paguoOCBsI3U U TeNeBUACHUA. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEBI.

TexHuuyeckue yCTpoilcTBa M NPAaKTHUECKOE MPUMEHEHHE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
yIABTPa3ByKOBasi [MAarHOCTUKAa B TEXHUKE M MEIUIMHE, pajap, PagUuONpUEMHMK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEUHBIX U MPOJOIbHBIX BOJIH.



Konebumomeecs Ten0 Kak HCTOYHUK 3BYKA.

Habnronenue oTpaxeHus U MpeoOMICHUS MEXaHUUECKUX BOJIH.

Habmronenue unrepdepeHunn u qupakiui MEXaHHIECKUX BOJH.

3BYKOBOM pe30HaHC.

HaGntoneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA € aMILJIMTYIOM U 4aCTOTOW KosieOaHUH.

HccnenoBanue cBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, NPEIOMIIEHUE, MOsSpU3alys,
mdpakuus, tHTephEpeHIHsL.

Tema 3. Onmuxa

I'eomerprueckas ontuka. [IpsMosmHENHOE pacIpOCTpaHEHUE CBETa B OJHOPOIHOM cpene.
JIyu cBera. TodyeuHblii HCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBera. [locTpoeHue H300paKeHHH B IIOCKOM
3epKaie.

IIpenomienue cBeta. 3aKOHbI MPEIOMIICHUs cBeTa. AOCOIIOTHBIN MOKa3aTeab IPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil oaHOro BHyTPEHHErO OTPaKECHMS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro cBera. LIBer.

CoOuparoiye U pacceuBarolye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSTHUE U ONTHYECKast
cusia TOHKOM nuH3bL IlocTpoeHune wu3o0pakeHH B COOMpPAIOIIMX U PACCEMBAIOIIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. Matepdepenuus cera. KorepeHTHble HCTOYHUKH. Y CIIOBUS HAOIIOACHUS
MaKCUMYMOB U MHUHUMYMOB B MHTE€P(PEPEHIMOHHON KapTHHE OT JBYX CHUH(A3HBIX KOI'€pPEHTHBIX
HUCTOYHUKOB.

Hudpaxmus ceeta. Judppakunonnas pemerka. Y caoBue HaOMIOACHUS TIIaBHBIX MAKCUMYMOB
IIPU NaIEHUM MOHOXPOMATHUECKOT0 CBeTa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonapuzanus ceera.

TexHuueckue yCTpOHCTBA M TNPAKTUYECKOE IPUMEHEHHE: O4YKH, Jyna, (oToammnapar,
MIPOEKIIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIMOHHAs PeIIETKa,
MIOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpoCTpaHEHUe, OTpaXKeHHe U IpesomiieHne cBeta. OnThueckue
pUOOPBI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moenb cBeToBoa.

HccnenoBanue cBOMCTB N300paykeHUIA B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

Hab6mronenue nntepdepeHimu ceera.

Habmtonenue nudpakiuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHue cekTpa ¢ HOMOIIbIO IPU3MBI.

[Tonydenue cnekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIa.

HccnenoBanue cBONCTB U300paKeHH B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3nea 3. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH



['panuubpl OPUMEHUMOCTH KJIACCMYECKOM MeXaHWKW. [locTymarsl crenuanbHONM Teopuu
OTHOCUTENILHOCTH: WHBAPUAHTHOCTH  MOJYJs CKOPOCTH CBETa B  BaKyyMmMe, [MPUHLUII
OTHOCHUTENIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH U COKPAILLEHUE JJIUHBI.

OHeprusi ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPTrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MTOKOSI.

Pa3nea 4. KantoBas puzuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonbl. Gopmyna [lnanka cBs3u SHEpruM (POTOHA C €r0 YACTOTOH. DHEPTHsl M MMITYJIbC
¢dotoHa.

Otkpeitue u uccnenopanue porodddexra. Onpitel A. I'. Cronerosa. 3akoHb! GoTordpexTa.
VYpasaenue Ditamteitna st poroaddexra. «KpacHas rpanuina» goroaddexra.

JaBnenue cBera. Onbithl [1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuueckue yCTPOHCTBA W TPAKTHYECKOE NpUMEHEHHe: (POTOIIEMEHT, (HOTOAATUHK,
COJTHEYHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3PeKT Ha YCTAaHOBKE ¢ TUHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeTOoauOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -uactuil. Ilmaneraphas
Mmojenb aroma. [locrynatsl Bopa. M3nydenue u morsomieHue (OTOHOB IMPH MEpexojie aToMa ¢
OJTHOT'O YPOBHS SHEPruu Ha Apyroi. Buasl cnektpos. CriekTp ypOBHEN SHEPrUU aTOMa BOJIOPOAA.

BosiHOBBIE cBOMcTBa yacTull. BomHbl ge bpoinsa. KoprnycKynsspHO-BOJHOBOW 1yaau3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYeHHE.

TexHnueckue yCTpONCTBA M INPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIM  aHaIHu3
(criekTpocKoI), 1a3ep, KBaHTOBbIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Peszepdopra.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

HabnroneHue nuHeyaThIX CIEKTPOB U3TyUESHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

HabmtoneHnue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CI0KHOCTh CTpOeHUs sapa. OTKpBITUE PAIUOAKTUBHOCTH.
OmneiTel Pezepdopna mo ompeneneHHIo cocTaBa pagloakTHUBHOrO M3nydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u31ydeHus. BiusHue paquoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTkpeITHE TTPOTOHA W HeiTpoHa. HyknmonHas monens siipa ['eitzenOepra—Banenko. 3apsn
anpa. MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnaa. DNEKTpPOHHBIH M TMO3UTPOHHBIM Oera-pacmnan. ['amma-usnyueHue. 3aKoH
PaauOAKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Macch sapa.

SAnepusle peakuuu. JleneHue U CUHTES SEp.



Anepupiii  peaktop. Tepmosimepuslid cuHTe3. [IpoOGiemMbl W TEPCHEKTUBHI  SACPHOU
SHEPreTUKU. DKOJIOTMUECKUE aCIIEKThI AEPHON SHEPreTUKH.

OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

MeTobl HaOIIOICHHS U PETUCTPALIUK SJIEMEHTAPHBIX YacTHUL.

dyHnaMeHTaIbHbIC B3aUMOAEHCTBUA. EAMHCTBO (pM3nYecKOl KapTUHBI MUpa.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHE: IO03UMETp, Kamepa BuibcoHa,
SAJICPHBINA PeaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

CY€TYMK MOHU3UPYIOILUX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nen 5. DiieMeHTBI ACTPOHOMUY U ACTPOPU3MKH

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKinaHOe 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUMU.

Bun 3Bé3nHoro Heba. Co3Bes3aust, spKue 3BE3/1bl, JIAHETHI, UX BUAUMOE JABH)KECHHUE.

Conneynas cucrema.

Connue. ConHeunast akTUBHOCTh. McTounuk 3Heprun ConHua u 3BE€31. 3BE3/bl, X OCHOBHbIE
XapakTEepUCTUKU. JluarpamMmma «CHEKTPaJIbHBIA KIACC — CBETHUMOCTbY». 3BE3Jbl IJIABHOU
[IOCJIEZIOBATEIBHOCTU.  3aBUCHUMOCTb ~ «Macca —  CBETUMOCTb»  JJs  3BE3]  TJIaBHOU
Iocie0BaTelbHOCTU. BHyTpenHee cTpoeHue 3BE37. COBpEeMEHHbIE IPEACTABIEHUS O
MIPOUCXO0KACHUM U 3BoroLMK COJIHLIA U 3BE3]T. DTallbl )KU3HU 3BE3 L.

Mnineunsiii [Iyte — Hama [ManakTtuka. [lonoxxenue u nmxenne Connna B [amaktuke. Tumsl
rajakTuk. PaguoranakTiky 1 kBazapsl. YEpHBIE ABIPHI B sipax rajlakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon Xa00na. PaszOeranue ramaktuk. Teopus
bonbuioro B3peiBa. PenukToBOE N3IydYeHHE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnrlie npo6ieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus

HabmtoneHust HeBOOpYKEHHBIM IJ1a30M C MCIIOJIb30BaHUEM KOMIbIOTEPHBIX MPUIOKEHUH 1T
OTIpEJICJIEHUs] TIO0JIOKEHHsI HeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

HaGmronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O0o0maromnee noBTOpeHUE

Posnb ¢pu3ukn 1 aCTpOHOMUM B SKOHOMUYECKOH, TEXHOJIOTHUECKOM, COLMAIBHON U 3THYECKOH
cdepax IesTeNbHOCTH YeJIOBeKa, poJib M MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAay4dHOM
KapTUHE MUpPA, poiib (U3MUECKON Teopud B (POPMHUPOBAHUHU MPEJCTaBICHUH O (U3NUecKon
KapTHMHE MHUpPA, MECTO (hU3MYecKOd KapTHHBI MHpa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOAE.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢uszmku 06azoBoro ypoBHsS B 11 kiacce OCYIIECTBIsETCA C YYETOM
COJIEpKaTENIbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu
U TEXHOJIOTHH.

Mescnpeomemuvie nonsamus, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBJIGHWE, HAY4HbIH (QakT, rumnore3a, (u3NuUeckas BeIMYMHA, 3aKOH, Teopus, HaOI0JaeHHe,
JKCIEPUMEHT, MOJECIUPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHWe CHCTEMbl YpPaBHEHHH, TPUTOHOMETpHUYECKHE (DYHKIMH: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl U HX



IPOCKIUM Ha OCH KOOPAMHAT, CJI0XKEHUE BEKTOPOB, IPOM3BOJHBIE AJIEMEHTApHBIX (DYHKIMH,
MIPU3HAKH MTOI00US TPEYTOJIbHUKOB, OTPeACTICHHE TUIOIAAN TUIOCKUX GUTYp U 00BbEMa Tell.

Buonoeus: snekTpuyuecKue sIBICHUS B KUBOW NPUPOAE, KOJIeOATENbHbBIC ABIKEHUS B KUBOU
IIPUPOJE, ONITUYECKUE SIBIICHUS B )KUBOM NIPUPOAE, ACUCTBUE Paliallii Ha )KUBBIC OPTaHU3MBI.

Xumusa: CTpOEHHME AaTOMOB M MOJEKYJ, KpHUCTaUIMYeCKash CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM PEIETKH, CIIEKTPAJIbHBII aHAIH3.

leocpaghus: MarHUTHBIE TMOJIOCA 3€MIIM, 3aJIe)KM MAarHUTHBIX Py, (OTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MIICTPSCEHUN.

Texnonocus: NVMHUM DIIEKTPOIIEpENAd, I'E€HEpaTOp IEPEMEHHOIO TOKA, 3JIEKTPOJBUIATEllb,
WHAYKIMOHHAS TIeYb, pajap, paguoNpHEMHUK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHasi OaTapes.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3zyuenue ¢pusuku B 11 kitacce HanpaBlieHO HA JOCTUXKEHHE 00Yy4arOUIMMUCS JTNYHOCTHBIX,
METAaINpeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI
Ilampuomuueckoe 6ocnumanue:

—  TIpOsIBJICHHE MHTEpeca K KCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHIICKOM
¢busnveckoil HaykH;

—  [IEHHOCTHOE OTHOILICHHE K JIOCTIKEHHUSM POCCHICKUX YYEHBIX (DPU3UKOB.

I'pasicoanckoe u Oyxoeno-upascmeennoe éocnumanue:

— TOTOBHOCTH K AKTHBHOMY Y4YaCTHIO B 06CY)KI[€HI/II/I O6III€CTB€HHO-3Ha‘-II/IMI>IX u
OTUYCCKUX HpO6JIeM, CBA3aHHLBIX C ITPAKTUYCCKUM ITPUMCHCHUCM IIOCTI/DKGHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAHUC BAXKHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIBHOCTU y‘-IéHOFO.

Icmemuueckoe eocnumanue:

— BOCIIpHUATUC OCTCTHYCCKHUX KA4YCCTB (1)H31/I‘ICCKOI71 HAyKH: eé rapMmOHHUYHOTI'O
IOCTPOCHUA, CTPOI'OCTHU, TOYHOCTH, JIAKOHUYIHOCTH.
Helmocmu HAY4YHO020 NO3HAHUA .

— OCO3HAaHHE LEHHOCTU (PU3MYECKONM HAyKH KaK MOIIHOIO HMHCTPYMEHTa MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHsI TEXHOJIOTUH, BaJKHEH-IIIEN COCTaBIISAIOUIEN KYIbTYpBI;

— pa3BuUTHE HayyHOH J10003HATEIBHOCTH, HWHTEpeca K  MCCIEJOBATENbCKON
JESTEeIbHOCTH.

Dopmuposanue Kyabmypol 300p06ba U IMOUYUOHATILHO20 D1A20NOSIYHUUA:

— OCO3HaHHE [IEHHOCTU 0€3011acHOro 00pasa *U3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MUpe, BXKHOCTH TIPaBUI O€30MacHOTO MOBEACHUS HAa TPAHCIOPTE, HAa I0POrax, ¢ ANEKTPUUECKUM U
TETUIOBBIM 000pYOBaHUEM B JJOMAIIIHUX YCIIOBUSIX;

— c(hOpMHUPOBAHHOCTh HABbIKA PEQIICKCHHU, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY U
TaKOI0 K€ MpaBa y JIpyroro 4eioBeKa.

Tpyooeoe socnumanue:

— aKTUBHOE y4yacTH€ B PEIIEHUU NPAKTHUECKHUX 3aJad (B paMKax CEMbH, IIKOJIBI,
ropoja, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM HalpaBIEHHOCTH, TPeOYIOIIMX B TOM YHUCIE U
(bu3NUecCKrX 3HAHUI;

— MHTEpPEC K MPAKTUUECKOMY U3yUYEHHIO Ipodeccuil, CBSI3aHHBIX C (PU3UKOIIL.

JKonozuueckoe 6ocnumanue:

— OpUEHTAIMsI Ha MPUMEHEHHE (U3MYECKUX 3HAHUUW IS pelIeHUs 3a1ad B 00JIacTH
OKPY)KaI-OHIeﬁ Cp€abl, IIAHUPOBAHUA ITOCTYIIKOB M OLCHKHU HX BO3MOXHBIX HOCJ'IG)]CTBI/II\/’I JJIA
OKpYKaroIen Cpesbl;

— OCO3HaHUe TTI00aTBHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH HX perieHusl.

Adanmayusa ooyyarowezoca K UBMEHAIOWUMCA YCA0BUAM COUUANbHOU U RPUPOOHOU
cpeowl.

— MOTPEeOHOCTh BO B3aUMOJICHCTBUHU MPHU BBHIMOJIHEHUU MCCIEAOBAaHUN U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTH OIBITY U 3HAHHSIM JPYTHUX;



— MIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 PAKTUYECKYIO AEATEIbHOCTD;

— noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOpMYIUpPOBaTh UJIEH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

— OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00JacTH
busuky;

— IUTAaHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUMH;

— CTpEMJICHHE aHAJU3UPOBaThb U BBIABIATH B3aUMOCBA3M HPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NUECKUX 3HAHUN;

— OLICHKA CBOMX JCHUCTBUI C y4ETOM BIIMSHUSA Ha OKPYXKAIOLIYI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEJIMETHBIE PE3YJIbTATBI
VYHuBepcaabHbIC T03HABATEIIbHBIC IEUCTBUS
ba3zoevie nocuueckue oeiicmeun:

—  BBUIBIIITH M XapaKTEPH30BATh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBICHUI);

—  YCTaHaBJMBATh CYNICCTBEHHBIH MNpPHU3HAK KIacCU(DUKALUHM, OCHOBAHUS  JUIs
0000IIeHUS 1 CPABHEHUS;

—  BBUIBIISTH 3aKOHOMEPHOCTHU M ITPOTUBOPEUUS B PACCMATPUBACMBIX (paKTaX, TaHHBIX U
HaOJIOICHUSIX, OTHOCSIIUXCS K (PU3NYCCKUM SIBJICHHSIM;

—  BBUBISITH NPUYMHHO-CIICACTBEHHBIC CBS3U MPHU M3YYeHUH (U3UUCCKUX SIBICHUH M
MPOIIECCOB; JIeTaTh BBIBOABI C UCIOJIb30BAHUEM JICIYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIIOYCHUH,
BBIJIBUTaTh TUIIOTE3BI O B3AaMMOCBS3SIX (PM3MYECKUX BEINYMH;

—  CaMOCTOSITEJBHO BBIOMpaTh CHOCOO pelleHHus y4eOHOH Qu3nyeckoi 3agaduu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB pEIICHHs, BBHIOOp Hamboee TMOAXOAAIIETO C Y4ETOM
CaMOCTOSITEIIFHO BBIJICTICHHBIX KPUTEPHUCB).

bazoevle uccneoosamensvckue oeiicmeus:

— MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS;

— MPOBOAUTH 10 CAMOCTOSITEIbHO COCTAaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
¢bu3nyeckni IKCIEPUMEHT, HEOOIBILIOE UCCIIEI0BaHHE (PU3UYECKOTO SIBICHUS;

— OLIEHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TTOJIyYEHHYIO B XO/1€
HCCIIETOBAHMS WM SKCIIEPUMEHTA;

— CaMOCTOATENIbHO  (OpMyNIHpOBaTh OOOOIIEHHS U BBIBOJABI 10 pe3yJbTaTaM
MIPOBEIEHHOTO HAOIOIEHNUS, OTIbITA, NCCIIEIOBAHMUS;

— MIPOrHO3UPOBATh BO3MOXKHOE JalbHEWIee pa3BUTHE (PU3MUECKHUX MPOLECCOB, a
TaKXe BBIIBUTATh NPEANOI0KEHUS 00 UX pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

— MPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpoChl MpPH MOUCKE U OTOOpE
nH(pOpMAIUY WK TaHHBIX C YIETOM MpeIoKeHHON yueOHOM (hru3ndeckoi 3a1a4u;

— aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIHIO pa3IMYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

— CaMOCTOSITENIbHO BBIOMpATh ONTHUMaJIbHYIO (pOopMy IMpejacTaBiie-HUS WHGOpMaLUU U
WLTIOCTPUPOBATh pelllaeMble 3a7aud HECIOXKHBIMU CXEMaMH, uarpaMMaMu, HHOW TpaguKkoi U ux
KOMOHMHALUSIMU.

YHuBepcalbHble KOMMYHUKAaTUBHBIE JEHCTBUS

Obwenue:



— B X0/€ OOCYXIEeHHs y4eOHOro Marepuana, pe3yJbTaToB JIAOOpaTOpHBIX paboT u
MIPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOil TeMbI U BBICKa3bIBaTh MJICH, HALIETICHHBIC
Ha pelIeHHe 3a/1a4M U MojAepKaHue 0JaroxenaTeIbHOCTH OOILEeHUs;

— COIMOCTABJIATh CBOM CYXIEHHUS C CYXKICHUSMHU JPYrUX Y4YaCTHHKOB JIMajora,
OOHapy>KUBATh Pa3IMYMe U CXOJICTBO MO3HIINH;

— BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

— nyOJIMYHO  TPEACTABIATh PE3YJIbTaThl  BBIMOJIHEHHOTO  (PU3MUYECKOTO  OMBITa
(3KCTIepuMeHTa, UCCIIeI0BAaHUs, IIPOCKTA).

Coemecmuasn desamenpbHoOCmMy (COMPYOHUYUECMBO):

— IIOHMMAaTh U UCIMOJIb30BaTh MPEUMYIECTBA KOMAaHAHON U MHAUBUAYAIbHOW PabOThI
IIPU PELIEHUN KOHKPETHON (PU3UUECKOM MpobieMbl;

— IIPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBaTh IEHCTBUS IO €€
JOCTHKEHHUIO: PacCIpeAesaTh PO, OOCYKIAaTh MPOLECCHl M PE3yIbTaTbl COBMECTHOW palOTBhI;
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

— BBINOJIHATE CBOIO YaCTh pabOThI, JOCTUTas KAueCTBEHHOI'O pe3yJjbTaTa MO CBOEMY
HaIIpaBJICHUIO U KOOPAVHUPYS CBOU ACUCTBUSA C APYTMMH YJICHAMUA KOMAH/IbI;

— OLICHMBATh KaueCcTBO CBOEr0 BKJaJa B OOWMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

YHUBEpPCAIBHBIE PETYJIATUBHBIEC 1EHCTBUS

Camoopzanuzauu}l:

— BBISABJIISAATH HpO6JIeMBI B JKHM3HCHHBIX H y‘~I€6HI>IX CUTyaluiXx, Tpe6y101111/1x JII
peuienus GU3NIEeCKUX 3HAHUM;

— OPUEHTHUPOBATHCA B PA3NMYHBIX MOJXO0JaX NPHUHATHS PEIICHUH (MHAUBUAYaIbHOE,
MIPUHSATHE PEILIEHUs B TPyIIe, IPUHATHE PELIEHUI Tpynoi);

— CaMOCTOSITEJIbHO COCTaBJISATh ANTOPUTM pELIEHUS (PU3MYECKOW 3aJauyu WM IJIaHa
UCCIIEIOBAHMS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
IIpeAJIaracMble BApUAHTHI PEILICHUI;

— JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonmpons (peghrexcus):

— J1aBaTh aJIeKBAaTHYIO OLICHKY CUTYallUH U IIpeUIarath Ij1aH e€ U3MEHEHHUS,

— OOBSICHATh MPUYMHBI JOCTHXKEHHUS (HEIOCTHKEHUs) DPE3YNIbTaTOB JESATEIbHOCTH,
JlaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

— BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM UYHCIE€ B XOJ BBINOJ-HEHUS
(U3MYECKOTO HUCCIENIOBAaHMUs WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYIHOCTEH;

— OLICHUBATH COOTBETCTBUE PE3YyNbTATA LENH U YCIOBHUIM.

Imoyuonanbrlilt uHmMeNeKm:

— CTaBUTH ce0sl Ha MECTO IPYTOro YeJIOBEKa B X0JI€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMATb MOTUBBI, HAMCPCHHA U JIOTUKY APYroro.
Ilpunamue ceva u opyaux:

— MpU3HaBaTh CBOE MpaBO HAa OMMOKY NpU pelieHuu (U3MYecKUX 3a7ady WIH B
YTBEPKICHUAX HAa Hay4YHbIE TEMBI U TAKOE YK€ IIPaBO JAPYyroro.

ITPEJIMETHBIE PE3YJIBTATbBI



B nporiecce u3ydenus kypca Gusznku 6a3oBoro ypoBHs B 10 kimacce yueHUK HAYIUTCS:

— JIEMOHCTPHUPOBATh HA MpPUMEpaxX pPoJib U MeCTO (pu3uku B POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHBl MHpa, B Pa3BUTUHU COBPEMEHHOW TEXHHKH W TEXHOJOTHUU, B MPAKTHUYCCKOU
JIeATSIILHOCTH JIFO/ICH;

— YYMTbHIBaTh I'PaHMLIbI IPUMEHEHHUS H3YyYEHHBIX (U3MUECKUX MOJeNel: MarepuanbHas
TOYKa, MHEpLHUAIbHAsl CUCTEMA OTCYETA, UACANbHBIA Ia3; MOJIEIN CTPOCHMS ra3oB, KUIKOCTEH U
TBEPBIX TEJ, TOUCUHBIN SJEKTPUUESCKUN 3aps/] P peleHNH (PU3NIeCcKHX 3a/1a4;

— pacrno3HaBaTh (U3NYECKUE sIBIECHUS (IIPOLecChl) U OOBSACHITh UX HAa OCHOBE 3aKOHOB
MEXAaHWKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOEHHUS BEIIECTBA M DJIEKTPOJUHAMHUKHU:
paBHOMEpHOE ¥ PABHOYCKOPEHHOE TPSMOJMHEHHOE MABIDKEHHE, CBOOOIHOE TMAJCHUE Tel,
JBIDKEHUE 110 OKPYXKHOCTH, MHEPLHUs, B3auMojeicTBue Tei; auddysus, OpOyHOBCKOE IBUKECHHUE,
CTPOCHHUE JKUAKOCTEH M TBEPIBIX TEJ, M3MEHEHHE O0BEMa TeN MpH HarpeBaHWU (OXJIAXKICHHH),
TEINIOBOE DPABHOBECHE, WCIIAPEHUE, KOHJEHCALMs, IUIABJICHWE, KPUCTALUIM3AlUsA, KUIICHUE,
BJIQ)KHOCTbh BO37yXd, [TOBBIILIEHUE ABJIEHUS T'a3a IIPU €r0 HarpeBaHUHU B 3aKPBITOM COCYAE, CBA3b
MEXJy IapaMeTpamMHM COCTOSIHMS Ta3a B M30MPOLECCAX; IEKTpU3alMs TeJl, B3aUMOJEHCTBUE
3aps70B;

— OIUCHIBATh MEXAHUUYECKOE JIBUKEHME, HCIIOJIb3Ys (PU3HUECKUE BEIMUMHBI: KOOPJIMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CUIA, UMIIYJIbC Tejld, KUHETHYECKas
SHEprus, NOTEHUMalbHAs DSHEPrusi, MeXaHudeckas paldoTa, MeXaHMYecKas MOIIHOCTb; IpHU
OIMCaHUM MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI UCIIONb3YEMBIX BEJTMUNH, UX 0003HAYEHUS U
€IMHULIBI, HAaXOIUTh (DOPMYINBI, CBS3BIBAIOIIME JAHHYI0 (U3NYECKYIO BEIMYMHY C JPYTHMMH
BEJINYNHAMU;

— ONMCHIBATH HW3YYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHUS, HCIONb3Ys
¢u3nueckue BENMYMHBL: JaBJI€HHME Tras3a, TeMIlepaTypa, CpelHss KHHETUYecKash DSHEpIus
Xa0TUYECKOTO JBM)KEHUS MOJEKYJ, CpPelHss KBaJpaTHyecKas CKOpPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSs 3Heprusi, pabora rasza, Kod(QQUIUEHT IO0JEe3HOro IEHCTBHS TEIJIOBOIO
JBUTATENS; P ONMUCAHUM MPABWIBHO TPAKTOBATH (PU3WYECKUN CMBICI HCIOJIb3yEMbIX BEIMYUH,
uX 0003HAYEHUs U €AMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEINUUHY
C IpYrUMH BEJINYUHAM;

— OIUCHIBaTh U3YYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE SIBICHUS
(mporecchl), MCMONB3Ysl (PU3UYECKHE BEITUYMHBL DJICKTPUUYECKUNA 3apsl, DJIEKTpUYECKOoe IoJe,
HanpsHKEHHOCTh, TOTEHIMAN, PAa3HOCTh IMOTEHLHMAJIOB; NMPU OINUCAHWU NPAaBUIBHO TPAKTOBATH
¢bu3nvecKuit CMBICT MCIIONb3YEMbIX BEJIMYHMH, UX 0003HAUYEHUS U €IMHUIIbI; YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIOIIUE TAHHYIO (PU3NYECKYIO BETMUUHY C IPYTMMHU BEIMYHMHAMU;

— aHaNM3upoBaTh (U3MUYECKUE MPOIECCH M SBICHUS, UCIONB3YS (PU3NUECKHE 3aKOHBI U
MpUHIMIEL: 3aKOH BcemupHoro Tsrotenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHUs
MEXaHHYECKON PHEepPruM, 3aKOH COXPAHEHUS HMMITYNIbCa, MPUHIUI CYNEPIIO3UIIUN CUJ, TPUHITUT
paBHOMPABUS WHEPIUAIBHBIX CHCTEM OTCYETA; MOJEKYJISPHO-KUHETHUSCKYIO TCOPHIO CTPOCHHUS
BEIIECTBA, Fa30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETUYECKOW YHEPTUH TEIIJIOBOTO JABMIKEHHUS MOJICKYJT
c aOCoJIOTHOM  TeMIepaTypoil, TEpBbIH 3aKOH TEPMOJMHAMHUKH, 3aKOH COXpaHEHUs



ANIEKTPUUYECKOTO 3apsizia, 3aKoH KysoHa; Mpu 3TOM pa3iuyarh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4YECKOE BHIPAKEHHUE U YCIIOBHS (TpaHHIIBI, 00JaCTH) MIPUMEHUMOCTH;

— OOBSACHATH OCHOBHBIC MPUHIUIBI ACHCTBUS MAalINH, MNPUOOPOB U TEXHUYECKUX
YCTPOIMCTB; pa3indaTrh yCIOBHS X O€30MaCHOTO MCIIOJIB30BAHMSI B IOBCEHEBHOMN KHU3HU;

— BBIMOJHATh SKCIIEPUMEHTHI 110 HCCIEIOBAaHUIO (U3UYECKUX SBJICHUN U MPOIECCOB C
HCIOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUN: MpU 3TOM (hopMynupoBaTh mpodiemy/3agaqy
U THIIOTE3y Y4eOHOTO HKCIEPUMEHTA; COOMpPATh YCTAaHOBKY W3 MPEAJIOKEHHOTO O0OPYIOBaHUS;
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

— OCYUIECTBJISITh NpsIMbIE U KOCBEHHbIE M3MEpPEHMsI (PU3MYECKUX BEJIUYMH; IPU 3TOM
BBIOMPATh ONTHMANBHBIA CIIOCOO HM3MEpPEHHs] M HCIIOJIB30BaTh HM3BECTHBIE METOJbI OLEHKH
IIOIPEIHOCTEN U3MEPEHUN;

— MHCCIIEN0BaTh 3aBUCUMOCTH MEXAY (U3MYECKMMM BEJIMYMHAMHM C MCIOJIb30BaHUEM
OpSIMBIX HM3MEpPEHH: TpPHU 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (HKCHPOBATH pPE3YJIbTaThI
MOJTyYCHHOM 3aBHCUMOCTH (PU3UYECKUX BEJIMYUH B BHJE TAOIUI] U TPaUKOB, JAEIaTh BHIBOIBI 110
pe3yibTaTaM UCCIIEI0BAHMS;

— coOmogaTe mpaBuia 0E30MAaCHOTO TPyAa NPU TPOBEISCHHHM HMCCIEIOBAHWNA B paMKax
y4eOHOTO  OKCIIEPUMEHTa, Y4eOHO-MCCIENIOBATENLCKOW W IMPOEKTHOW  JIEATEIILHOCTH  C
MCTIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPOHCTB U Ta00OPaTOpHOTo 000pyIOBAHHUS;

— pemaTh pacy€THblEe 3aJadd C SIBHO 3aJaHHOW (IM3MUYECKON MOJAEIBI0, HCIONb3Ys
¢u3nyueckrue 3aKOHbl U MPUHIUIBI, HA OCHOBE aHalIM3a YCJIOBUS 3aJaud BbIOMpaTh (PU3UUYECKYIO
MOJI€Nb, BBIAEHATh (PU3NYECKHE BEIUYMHBI U (QOpPMYJbl, HEOOXOAUMBbIE sl €€ pelieHMUs,
MIPOBOJIUTH Pacy€Thl U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HaUeHUs (PU3MUECKON BEeTUYHHBI;

— pflIaTh KA4YCCTBCHHBLIC 3aJa4u: BBICTPAMBATH JIOTUYCCKHU HCIIPOTUBOPCUMBYIO ILCTIOYKY
pacCyXJIeHU ¢ ONTOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PM3UYECKHUE SBIICHNUS,

— UCHOJB30BaTh MpU pEIIeHWH YYeOHbIX 3a7ad COBpPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUU JJIl TOUCKA, CTPYKTYpPUPOBAHUS, WHTEPHpPETAUUd U MpeJCTaBICHUs Y4eOHOU u
HAy4YHO-TIONYJISIPHOM HMH(pOpMAIMK, IOJYyYEHHON W3 pa3IMYHbIX HCTOYHHMKOB; KPUTUYECKU
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIHIo;

— MPUBOJAUTH IPUMEPHI BKIIaZa POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHNE IPOLECCOB OKPYKAIOUIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

— HCIOJIB30BATh TCOPCTUUCCKHUEC 3HAHHUA 110 (i)I/ISI/IKC B HOBC@JIHeBHOﬁ KHU3HU I
oOecnieueHrs 0€30MacHOCTU MpH OOpallleHuH ¢ MpuOopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXPaHEHHS 37J0POBBSI U COOTIOICHHUS HOPM SKOJIOTHUECKOTO TTOBEICHUS B OKPYKAIOIIEH Cpese;

— paboTtaTh B rpynmne C BBIIOJHEHHEM Pa3IMYHBIX COLHUAIBHBIX pPOJIEH, IIaHUPOBAThH
paboTy TpYMIbI, PAMOHAIBHO PpaCHpPEneNsaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENHOCTH B
HECTaHNAPTHBIX CHUTYaIUsAX, aJIEKBATHO OIICHMBATH BKJIAJ KAXKJIOTO W3 YYaCTHHUKOB TPYIIILI B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME

Heaenoii npuoputer Ha ypoBHe OOQO: co3nanue 0J1aronpusATHBIX YCIOBUHN NIl pa3BUTHUS
COILIMAJIbHO 3HAYUMBIX OTHOIICHUH IIKOJIBHUKOB U, MPEXKIE BCETrO, IEHHOCTHBIX OTHOILICHUN:

1) K CEMbE KaK IJIJaBHOM OIIOPE B )KM3HU YEJIOBEKA U UICTOYHUKY €0 CYACThS;

2) K TpyAy Kak OCHOBHOMY CIIOCOOY JOCTMXKEHHUS KM3HEHHOro OJ1aronoryyus
YeJ0BEeKa, 3aJOTy €ro YCIEHIHOTO NPO(EeCcCHOHATIBHOIO CaMOOIPEISICHUsI U OLIYIICHUs
YBEPEHHOCTH B 3aBTPALIHEM JHE;

3) K CBOEMY OTEUeCTBY, CBOEH Majoil u Oomnbiioil Poaune kak mecty, B KOTOPOM
YEJIOBEK BBIPOC M IIO3HAN IEPBBIE PAaJOCTH M HEyAadd, KOTOpas 3aBelllaHa €My IpeaKaMu M
KOTOPYIO HYKHO 00eperarTs;

4) K MPUPOJE KAaK MCTOUYHUKY >KM3HU Ha 3eMJjie, OCHOBE CaMOIo €€ CYIIECTBOBAHMS,
HY>K/IAIOIICHCs B 3alIMTE U TOCTOSTHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;
5) K MHUPY KakK TJIaBHOMY MPHUHIIMITY Y€JIOBEUECKOTrO OOIISKUTHUS, YCIOBHIO KPEMKOM

OpyXObl, HaJa)KMBAaHWIO OTHOIIEHHWH C KoJuleraMu 10 padoTe B OyAyLIeM M CO3JIaHHUIO
OIaronpusITHOIO MUKPOKIIMMATa B CBOEH COOCTBEHHO ceMbe;

6) K 3HAaHWSIM KaK WHTEIUIGKTYalbHOMY pecypcy, oOecreunBaromeMy Oymyriee
YeJIOBEKa, KaK Pe3y/bTaTy KPOIOTIMBOIO, HO YBIEKATEIbHOTO YUeOHOI 0 Tpy/a;
7) K KyJbType Kak JyXOBHOMY OOrarcTBy OOILIECTBA M Ba)KHOMY YCIIOBUIO OIIYIIECHHUS

YCJIIOBCKOM ITOJIHOTBI HpO)KHBaeMOﬁ JKU3HH, KOTOPOC NAa0T EMY UTCHUC, MY3bIKad, HCKYCCTBO, TCATP,
TBOPYCCKOC CAMOBBLIPAKCHUC,

8) K 3JI0pOBBIO KaK 3aliory JOJTONM M aKTUBHOM JKU3HU YEJIOBEKa, €ro XOpOIIETro
HaCTPOCHHMS M ONITUMHUCTUYHOTO B3TJIsA/Ia HA MUD;
9) K OKPYXAIOUIMM JIIOJsM KakK Oe3yCIIOBHOM M aOCOJIOTHOM IIEHHOCTH, KakK

PaBHOMPABHBIM  CONHMATBHBIM  IMMApPTHEpaM, C  KOTOPBIMH  HEOOXOJUMO  BBICTPAMBATH
NOOpOXKeNaTeNnbHble W B3aWMOMOJACPKUBAIOIINE OTHOIIEHUS, J[alol[Ue YeJIOBEKY paJoCTh
0OIIIeHUs U TTO3BOJISIONINE N30€TaTh YyBCTBA OJIMHOYECTBA;

10) K camMuM cebe Kak Xo3sieBaM CBOEH CyIbOBl, CaMOOMPEACNSIOMUMCS H
caMOpeATN3YIONUMCS JITYHOCTSIM, OTBEUYAIOIINM 32 CBOE COOCTBEHHOE OyTyIIee.

Haumenosa @ KoanuecTBo 4acoB

Ne  nume
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/  pasjieoB u Bce Kourpoasn  IIpakrnuec
o0pa3oBaTe/IbHbIEC PeCypChI
n TeM ro ble padoTbl = KHe padoThl
NPOrpamMmsbl

Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHUSA

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

dusnka u https://banktestov.ru/test/3674
11 METOJBI 2 https://fipi.ru
Hay4qHOTO https://fg.resh.edu.ru/functionalli
MIO3HaHHUs teracy/e
vents

Hroro no paszneny 2



https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/

Pa3zngen 2. MEXAHUKA

2.1

Kunemaruka

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

https://banktestov.ru/test/3674
https://fipi.ru

https://fg.resh.edu.ru/functionalli
teracy/e
vents

2.2

2.3

JnHamuka

3aKOHEI
COXpaHEHUs
B MEXAHUKE

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

https://banktestov.ru/test/3674
https://fipi.ru

https://fg.resh.edu.ru/functionalli
teracy/e

vents

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

https://banktestov.ru/test/3674
https://fipi.ru

https://fg.resh.edu.ru/functionalli
teracy/e
vents

Hroro no pasneny
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Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

bu6mmoreka [JOK
OcHOBBI https://m.edso00.ru/7f41bf72
MOJICKYJISIPH https://banktestov.ru/test/3674
3.1 o- 9 https://fipi.ru
KHHETHYEeCKO https://fg.resh.edu.ru/functionalli
it Teopuu teracy/e
vents
but6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
OcHOBBI https://banktestov.ru/test/3674
3.2 TEPMOJMHAM 10 https://fipi.ru
UKHU https://fg.resh.edu.ru/functionalli
teracy/e
vents
A bubmuorexa [JOK
I'peraTHBIC
COCTOSHMS https://m.edsoo.ru/7f41bf72
33 —— 5 https://b_anktestov.ru/test/3674
https://fipi.ru
Pazosrre https://fg.resh.edu.ru/functionalli
IIEPEXOBI

teracy/e



https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/

vents

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674

41 | OWeKTpocTaT 10 2 https://fipi.ru
uKa https://fg.resh.edu.ru/functionalli
teracy/e
vents
bubmuoreka [JOK
[TocrostHHbIM https://m.eds00.ru/7f41bf72
ANEKTPUYCCK https://banktestov.ru/test/3674
4.2 uit Tok. Toku 12 3 https://fipi.ru
B Pa3IMYHBIX https://fg.resh.edu.ru/functionalli
cpemax teracy/e
vents
Utoro no pazneny 22
PeszepBHoe Bpemst 2
OBLLEEE
KOJIMYECTBO
YACOB IIO 68 10

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/
https://m.edsoo.ru/7f41bf72
https://banktestov.ru/test/3674
https://fipi.ru/

n/n

Jlara
NMPoBeIeHUs

ITIOYPOYHOE IIVTAHUPOBAHMUE (KTII)

Tema ypoka

Jlomamninee 3axanue

02.09

ITocTosiHHBIE MArHUTHI B UX
B3aUMoJielcTBHE. MarHuTHOE MoJeE.
Bektop MaruutHOM MHAYKUMH. JIMHUN
MAarHuTHON MHIYKIIMH

§1,2

06.09

Bxoouasa ouaznocmuueckasn paboma.
MarHuTHOE 110JIe TIPOBOJHHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicraue
MIPOBOJHHUKOB C TOKOM

§ 1, 2 (moBTOPHUTH)

09.09

13.09

16.09

20.09

23.09

JlaboparopHas pabora «3yuenue
MArauMTHOI'O I10JIA KaTylIKH C TOKOM>»

JleiicTBre MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuita Ammepa.
JlaboparopHas pabora «MccrnenoBanue
JIEHCTBUS IOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»

JleficTBE MarHUTHOTO MOJIS Ha
JBUKYILYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopenua. Pabota cumnsl Jlopenua

OnexrpoMarHuTHas UHAyKuus. [ToTok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykun dapazes

JlabopaTtopHas pabota «lccnenoBanue
SIBIICHUSI 3JIEKTPOMArHUTHOM
WHAYKIU

§3

§ 3, 4 (KOHCHEKT)

§ 4 (moBTOPUTBH)

§ 5, 6, c.(P): 923, 925,
932

§ 5, 6 (MOBTOPUTH)

27.09

NHnykTuBHOCTE. fIBIEHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TIOJISI KaTYIITKH C
TOKOM. DJIEKTPOMArHuTHOE TOJIe

§7,c.(P): 939

30.09

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOBUTATEND,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHII,
MHYKLIHOHHAs [1eYb

§8

10

04.10

O6o0maromuii ypok «MarauTHoe moJe.
DNEKTPOMArHUTHAS WHIYKITHS

§ 1-8 (moBTOPUTH)




11

07.10

KonTtponbHast pabora o Teme
«MarauTtHoe 1ose. DJIeKTpOMarHuTHas
VHTYKIINSD

§ 1-8 (moBTOPUTH)

12

11.10

CB0OOOIHBIC MEXaHWYECKHE KOIeOaHusI.
Iapmonmnueckue KoneOaHusl.
YpaBHEHHE rapMOHUYECKUX
koJyiebanuii. [IpeBpaiienue sHeprun

§ 9, c.(P): 944, 948

13

14.10

JlaboparopHas pabora «MccrnenoBanue
3aBHCHUMOCTH MEPHOa MAJTbIX
KoJieOaHu¥ Tpy3a HAa HUTHU OT JJIMHBI
HUTHU U MacChl Ipy3a»

§ 9 (moBTOPHUTH)

14

18.10

Konebartenbublit KoHTYp. CBOOOIHBIE
JNIEKTPOMArHUTHBIC KOJIcOaHUs B
HJCATHHOM KOJIeOATeTbHOM KOHTYPE.
AHaJIOTHS MEKy MEXaHHYCSCKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

§ 10

15

16

17

18

19

20

21.10

25.10

08.11

11.11

15.11

18.11

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTHUH B UICATIbHOM KOJIe0aTeIbHOM
KOHTYpE

[IpencraBneHue o 3aTyxaromx
KosieOaHusX. BbIHYXIeHHbBIE
MexaHn4YecKue Kojiebanus. Pe3oHanc.
BI)IHY)KJICHHI)IC BJICKTPOMaFHI/ITHble
Koje0anus

Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIIIUTYTHOE U
JICWCTBYIOIIEE 3HAYEHHUE CHIIBI TOKA U
HaNpsHKEHUS

Tpancdopmarop. [Ipoussozactso,
nepeaaya v norpedieHue
JIEKTPUUIECKON IHEPTUN

Y CTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMEeHHOro ToKa, JINHUN
JJIeKTpoIepesady

DKOJIOTMYECKUE PUCKU IIPU
IIPOU3BOJICTBE AJIEKTPOIHEPTUU.
KynbTypa ncnonp3oBanus
AJIEKTPOIHEPTHH B IOBCEAHEBHOM
KU3HU

§ 16 (xoucmekr), c.(P):
956, 957

§ 11, 12

§ 15, c.(P): 964, 966

§ 19 (koHcmeKT)

§ 16, 17

§ 16, 17 (moBTOPUTH)

21

22.11

MexaHu4ecKkre BOJTHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocth

§ 20 (koncmekT), c.(P):
1014, 1017




pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI.
[Tonepeunsle U IPOJOJIBHBIE BOJIHBI

29 25.11 3Byk. CKOpocCTh 3ByKa. ' poMKOCTh § 22,23
3ByKa. Beicora ToHa. TemOp 3ByKka
29.11 BHeFTpOMaFHI/ITHBIe BOJIHBI, UX § 24, c.(P): 1006, 1009,
23 cBoiicTBa U ckopocTs. [lIkana 1010
AJIEKTPOMArHUTHBIX BOJIH
02.12 [IpyuHIKTIB PaIUOCBS3U U TCIICBUICHHUS.
24 PazButue cpeacts cBszu. § 20-24 (moBTOpPHUTH)
Pagnomnokanus
o5 06.12 Konrtponsnas pabdora «Konebanus u § 20-24 (1oBTOPUTE)
BOJTHBD
09.12 [IpsiMonuHEHOE pacIpoCTpaHEeHUE
26 CBETa B OAHOPOIHOM cpene. TodeuHsrii § 25, 26
HUCTOYHHUK cBeTa. JIyu cBera
13.12 OTtpaxxenue cBeTa. 3aKOHbI OTpa)iCCHI/I}I § 27, 28, o.(P): 1023,
27 cera. [TocTtpoenne n3o0paxkeHuit B 1025
IUTOCKOM 3€pKaJie
16.12 [Ipenomiienue ceta. [lonnoe
28 BHyTpeHHee oTpakeHue. [IpenenbHbrit § 28, 30
yTOJI IOJIHOTO BHYTPEHHETO OTPaskeHUs
29 20.12 JlabopaTtopHas paborta «M3mepenue § 25, 26
MOKa3aTessl MPEIOMIICHHS CTEKIIa
“ 23.12 HHH::I.CD l_iOCTpO:HI(/)Ie Hj?6paH;eHHﬁ B § 30, 31, c.(P): 1031,
JIMH3E. MyJia TOHKOW JIMH3BI.
Py 1032, 1033
VYBenu4ueHue JUH3bI
27.12 J n
31 a6v0paT0pHa;1 pa60Tzi «HMccnenoBanue § 30,31 (moBTOPUTS)
CBOMCTB M300paKEHUN B TMH3AX)
30.12 Hucnepcus cBeta. CloKHBIN cOCTaB
39 6enoro ceera. L[et. JlabopaTopnas § 33,34
pabota «Habmonenue aucnepcuu
CBETa»
33 10.01 WnuTtepdepennus crera. ﬂn(b{)axunﬂ § 35, o.(P): 1057
ceta. [ludpaxknuonnas pemeTka
34 13.01 IlonepeyHOCTh CBETOBBIX BOJIH. § 36, 37
[Tonsapuzanus cBera
35 17.01 Onrtuyeckue mpuOOPs! U YCTPOHCTBA U § 38, 39
yCJIOBHSA UX O€30MaCHOr0 MPUMEHEHUS
20.01 I'panunes HpIiI,MeHHMOCTH § 40, 41, c.(P): 1080,
36 KJlaccnyeckoi MmexaHuku. [loctynater 1094
CTEUANTBHON TEOPUH OTHOCHTEIBHOCTH
37 24.01 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. §41,42




3ameJieHre BpEeMEHH U COKpaIleHUe
JUINHBI

38

39

40

27.01

31.01

03.02

DHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChl C SHEPTUEH U
HUMITYJIbCOM. DHEPIUsl MOKOs

KontponbHas padota «OnrTuka.
OCHOBBI crieNMAILHON TEOpUHU
OTHOCUTEILHOCTH

®otonsl. Dopmyna [Inanka. Dueprus u
UMITYJIbC (POTOHA

§ 43

§ 32-42 (mOBTOPUTH )

§ 45, c.(P): 1110, 1111

41

07.02

OTKpbITHE U HCCIIEI0BAHUE
dotorddekra. Onwiter A. I'. CrosteToBa

§ 46, 47

42

43

10.02

14.02

3akoHbl porodddexra. YpaBHEHUE
OuiamTeiHa s Gotodrddekxra.
«Kpacnas rpanuna» hotorpdexra
Hasnenue ceera. Onwith [1. H.
JlebeneBa. XumMuueckoe JIeHCTBUE CBETA

§ 48, c.(P): 1116, 1124

§ 49, 50

44

17.02

TexHudeckue ycTpoucTBa u
[IPaKTUYECKOE NPUMEHEHUE:!
(boTo37eMEHT, (POTONATUHK, COTHEUHAS
Oarapesi, CBETOANOT

§ 51, 52

45

21.02

Pemrenue 3amay mo reMe «JI€MEHTEI
KBAHTOBOU OITUKN)

§ 53, c.(P): 1148, 1150,
1153, 1154, 1163

46

47

24.02

28.02

Monenb atoma Tomcona. OTBITEL
Pezepdopaa o paccesHUIO 0-4aCTHII.
[LmanerapHast MoJienb aToMa

IToctynarter bopa

§ 54, 55

§ 53, 55 9noBTOPUTH)

48

03.03

W3nyuenue u nornouieHue GoToHOB
IIPY NEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPIUM Ha Apyroi. Buasl criekTpos

§ 56

49

50

51

52

07.03

10.03

14.03

17.03

BomroBele cBoiicTBa yacTHIl. BoHBI 1€
Bbpoiina. KopnyckynsipHO-BOJIHOBO#
nyanu3M. CIIOHTAaHHOE U BBIHYKJIEHHOE
W3JTy4YCHHUE

OTKpbITHE PATHOAKTUBHOCTH. OTIBITHI
Pezepopaa mo onpeneneHuio coctapa
PaTMOAKTHBHOTO H3ITyYCHHS

Caoiicta anb(a-, 6era-, raMmma-
U3Ny4YeHus. BiusHue painoakTUBHOCTH
Ha JKUBbIE OPTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman.

§ 57, 58

§ 58, 59

§ 60, 61, c.(P): 1173,
1178

§ 62, 64




DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-uzinydenue

53

21.03

OHeprus cBA3U HYKJIOHOB B S7pE.
SnepHsle peakuuu. S nepHbIil peakTop.
[IpoGiembl, MepCIEKTUBHI,
JKOJIOTUYECKHE ACIIEKTHI 1e€pHON
JHEPreTUKU

§ 65, 66, c.(P): 1211

54

04.04

OnemeHTapHble YacTUllbl. OTKpBITHE
MOo3UTpoHa. MeToIbl HAOMIOACHUS U
perucTpanuy 3JIeMEHTapHbIX YaCTHLI.
Kpyrusii cron «®yHaaMeHTanbHbIE
B3aUMOJECHCTBUA. EquHCTBO
(bu3n4ecKoil KapTUHBI MUPa

§ 67 (xoucnekr), c.(P):
1215

55

07.04

Bun 3Bé3aroro HeOa. Co3pe3ausi, spKue
3BE3/1bl, INIAHETHI, UX BUAUMOC
nBrokenne. CoHeyHas cucreMa

§ 68

56

57

58

59

60

11.04

14.04

18.04

21.04

25.04

Couuie. ConHeuHas akTUBHOCTD.
Ncrounuk sneprun ConHua u 3BE3]1

3BE37bI, UX OCHOBHBIE XapaKTEPUCTUKU.
3BE37bI INIABHOM MOCIIE0BATEIBHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE NPEACTABICHUS O
MIPOUCXOXACHUHU U 3BoJolnn CosHua u
3BE3]T

Muineunsiii Ilyte — Hama I'anakTuka.
ITonoxenne n nBuxenne CosHLa B
lNamakTuke. ['anmaktuku. Y€pHbIE NBIPHI
B s1/Ipax rajJakTHK

Bcenennas. Pa30eranue rajakTuk.
Teopus boabmoro B3peiBa. Penukrosoe
n3iy4eHue. MeraranakTuka

Hepemennsie mpobieMbl acCTpOHOMUHT

§ 69, 70

§ 71,72

§ 73, 74

§ 75

§ 76

61

62

63

28.04

05.05

12.05

KonTtponbHas pabota «D1eMeHTHI
aCTPOHOMHU U acCTPOPUIUKI»

Ob6o06maromuit ypok. Ponb puzuku u
ACTPOHOMHUU B YKOHOMUYECKOMH,
TEXHOJIOTUYECKOH, COMAIILHOU U
ATHUYECKOH chepax NeaTeTbHOCTH
YeJIoOBeKa

O6o6maromuii ypok. Pois u Mmecto

(U3MKU ¥ aCTPOHOMHUH B COBPEMEHHOI
Hay4HOU KapTUHE MHpPA

KapTOUYKU

KapTO4YKU

KapTOUYKHU




16.05

Ob6o6maromuit ypok. Poib puznueckoit
TEOpHH B HOPMHUPOBAHUH

64 Ny . KapTOYKH
MPEJCTaBICHHI 0 (PU3MYECKON KapTUHE
Mupa
19.05 O6o06maromuii ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 00IIeM
65 KapTOYKH
pSIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOJIC
23.05 PesepBHbIil ypok. MaruutHoe mnoiie.
66 KapTOYKH
DNeKTpOMarHuTHAS WHIYKIIUS
26.05 PesepBubIil ypok. Ontuka. OCHOBBI
67 5 KapTOYKH
CIECIUAIBHON TEOPHUH OTHOCUTEIILHOCTH
30.05 Pesepnbiii ypok. KBantoBas ¢pusuka.
68 KapTOYKH
DJIeMEHTBl aCTPOHOMHUU M aCTPOPUIUKU
68

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




CUCTEMA OIEHKHU JOCTUXEHUA IIVIAHUPYEMBIX PE3YJIbTATOB

CucreMa OLIEHKH JOCTHKEHMIl, 00y4alOIIMXCsl BKJIIOYAET: BBIIOJHEHUE JIAOOPATOPHBIX,
CaMOCTOSITENIbHBIX M KOHTPOJBHBIX PaboT. IIpy 3TOM HCHOnb3yeTrcs TpagulMOHHAs 5 OaibHas
CUCTEMa OLICHUBAHUS.

OIIeHKa OTBETOB YYallluXCH

Onenka «5» cTaBUTCA B TOM CiIy4yae, €CJIM y4yallMiics IOKa3bIBa€T BEPHOE IOHUMAaHUE
(bu3MYeCcKOil CyLTHOCTH pacCMaTPUBAEMBbIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUM, a TaK
KE TMpaBWIBHOE OMpeneieHne (U3NYECKUX BEIUYMH, HMX EAWHUI] M CIIOCOOOB H3MEPEHUS:
MPaBWJIbHO BBIMOJHICT YEPTEXKH, CXEMbl U TpadUKU; CTPOUT OTBET MO COOCTBEHHOMY ILIaHY,
COIIPOBOKAAET paccKa3d COOCTBEHHBIMHU MPUMEPAMH, YMEET MIPUMEHATh 3HaHUS B HOBOW CHUTYalluu
IIPY BBIIIOJIHEHUH NPAKTUYECKUX 3a/1aHUM; MOKET YCTAaHOBUTH CBSI3b MEXIY M3y4aeMbIM M paHeEe
M3YYEHHBIM MaTepUaAJIOM MO KypCcy (HM3UKH, a TAaKKEe C MaTepUAIIOM, YCBOCHHBIM NpPU H3yYCHUU
JIPYrUX MPeIMETOB.

OneHka «4» CTaBUTCS, €CIM OTBET YYEHHKa YJOBJIETBOPSET OCHOBHBIM TpeOOBaHUSM Ha
OLIEHKY 5, HO AaH 0e3 UCHOJb30BaHUS COOCTBEHHOTO IIJIaHA, HOBBIX IPHUMEPOB, 0€3 NPUMEHEHUs
3HAHMM B HOBOM cuTyauuu, 6€3 MCIOJIb30BaHUS CBA3CH C paHee H3YYCHHBIM MATE€pUAIOM U
MaTepHaioM, YCBOCHHBIM NPH U3YYEHHH JP. IPEAMETOB: €CIIU YYaIUNiCs TOMYCTUI OJTHY OHIHOKY
WM He Oojee JIBYX HEAO0YETOB M MOXKET UX MCIPABUTh CAMOCTOSATENBHO MM C HEOONIbLION
ITOMOILBIO YUUTEIS.

Onenka «3» CTaBUTCS, €CIHM Y4YallUHCsA MPaBUIBHO TMOHUMAET (U3UYECKYIO CYIIHOCTb
paccMaTpUBaeMbIX SIBICHUH M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/AEIbHBIC MPOOEIbl B
YCBOCHMM BONPOCOB Kypca (U3MKH, HE MPEMATCTBYIONIUE JalbHEHIIEMYy YCBOECHHIO BOIPOCOB
MIPOrPaMMHOTO MaTepraia: yMeeT IPUMEHSTh IMOTydYeHHbBIE 3HAHUS MTPH PEIICHUH MTPOCTHIX 33]a4 C
UCIOJb30BAHUEM TOTOBBIX (OpMyN, HO 3aTpylHseTcs MpH pEUIeHWH 3aaad, TpeOYIoLINX
npeoOpa3oBaHusl HEKOTOPBIX (OopMyIl, JOMYCTHI He Oornee OAHOUW TpyOol OIMMOKH M JBYX
He104ETOB, He Oosee 01HOM rpy0Ooil 1 oaHOM Herpy0Ooil omuOku, He G6osee 2-3 HErpyObIX OMIMOOK,
OJIHOM HErpyOoii OIIMOKHU U TPEX HEAOUETOB; JOMYCTUI 4-5 HETOUETOB.

OHCHKa «2» CTaBUTCs, €CIIN yqanmﬁca HE€ OBJIaZACJI OCHOBHBIMU 3HAHUAMU H YMGHI/ISIMI/I B
COOTBETCTBUHM C TPEOOBAaHUSMHU MPOTPAMMBI M JOMYCTHI OOJNbIIE OMMUOOK U HEIOYETOB YEM
HEOOXOINMO I OLIEHKH «3).

OueHnka KOHTPOJILHBIX padoT
Ornenka «5» cTaBUTCS 32 padOTY, BHIMIOJHEHHYIO TTOJTHOCTHIO 0€3 OIMOO0K U HEAOUYETOB.

Onenka «4» craBUTCS 3a Pa0OOTY, BBHIMOJIHEHHYIO MOJHOCTHIO, HO MPHU HAIWYUH B HEH He
OoJiee oTHOM TpyOOH 1 OTHOW HErpyOOi OITMOKY U OJTHOTO HeouéTa, He OoJee TpEX HEeJ0UETOB.

OrneHka «3» CTaBUTCS, €CIM YUYEHUK MPABUIHLHO BBIMOJIHUI HE MeHee 2/3 Bceil paboThl win
JOMyCTHII He OoJiee OAHOM Tpy0oit OmMOKH U IBYX HEAOUETOB, HE OoJiee OJJHON IpyOoi OMMOKU U
OJTHOW HerpyOoi ommuOku, He Oojee Tpex HEerpyObIX OMHMOOK, OJHOW HErpyOol OmMOKH U Tpex
HEJI0UETOB, TPU HAIUYUU 4 - 5 HETOUYETOB.

OneHka «2» CTaBUTCS, €CIIM YHCIO OMMOOK U HETOYETOB MPEBBICUIIO HOPMY JUIS OLIEHKH 3
WJIM TIPaBUIJIBHO BBIMOJIHEHO MeHee 2/3 Bcell paboThl.



Ouenka 1a0opaTopHbIX padoT

Onenka «5» CTaBUTCSA, €CITU YYAIIUICS BBINIONHSAET paboOTy B TMOJHOM O0beMe C
coOnroiecHueM HEeOOXOAMMOM  IOCNIEOBATEIbHOCTH IPOBEIEHUS ONBITOB U  HM3MEpPEHUi;
CaMOCTOSITENILHO M PallMOHAILHO MOHTUPYET HEOOXO0AMMOe 000pyI0BaHUE; BCE OMBITHI POBOTUT B
YCIIOBUSIX U PEXKHUMax, OOECHEeUMBAIOIIMX IOJyYEHHE NPAaBUIBHBIX pE3yJIbTaTOB U BHIBOJIOB;
cobmogaer TpeOoBaHMA TpaBWil O€30MACHOCTH TPyAa; B OTYETE MPABHIBHO M aKKypaTHO
BBITIOJIHSIET BCE 3alMCH, TaONMIbI, PUCYHKH, YepTeXH, TpaduKy, BBHIYUCICHUS; IPABUIBHO
BBINOJIHAET aHAIU3 IOTPELTHOCTEN.

Ornenka «4» CTaBUTCS, €CIIU BBIIIOJIHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBLIO JAOMYIIEHO /JBa
— TpH HeJlo4eTa, He OoJiee OTHON HEerpyOol OMIMOKH U OJTHOTO HE0uETa.

OHGHKa «3» CTaBUTCs, €CJIHN pa60Ta BBITIOJIHEHA HE ITOJIHOCTBIO, HO 00bEM BBIIIOJHEHHOM
YaCTH TAaKOB, IIO3BOJIACT MMOJIYYHUTDb NPABUJIBHBIC PE3YJIbTAThl U BBIBOABI: €CJIIM B XOJA€ IMPOBCACHUA
OIIbITa U I/ISMepeHI/Iﬁ ObLIH JOIMYIICHBI OIIINOKH.

OHGHKa «2» CTaBHUTCA, €CJIIN pa60Ta BBIIIOJIHEHA HE MOJIHOCTBIO M 00BEM BEHITIOJIHEHHOM YaCTH
pa6OTBI HC IIO3BOJIACT CHACJIAThb IIPABUJIBHBIX BBIBOJOB: €CJIM OIIbBITbI, U3MCPCHUSA, BBIYMUCIICHUA,
Ha6JIIO[[€HI/I$I IMPOU3BOAMIIMCH HEIIPABUIIBHO.

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
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