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1.INIOACHUTEJIBHASA 3AIINCKA
Pa6ouas nmporpamma no ¢usmke st odOyuaronmxcs 11 kimacca sBiIsieTcsi COCTaBHOM 4acThio

ocHOBHOM o0pa3zoBaTenpHOM mporpammel [ BOY «KPACHOITOJIAHCKAA HIKOJIA Nel
BEJIMKOHOBOCEJIKOBCKOI'O M.O.» JIOHELIKOI HAPOJIHO! PECITYBJIMKH pa3paGorana
HA OCHOBe:
1.®enepanbaoro 3akona PO ot 29.12.2012 r. Ne 273-D3 «O6 ob6pazoanuu B Poccuiickoit deneparumy
2.DenepanbHOM 00pa3oBaTENBHOM MPOTpaMMEBI cpeiHero oomero oopaszoBanus (POIT COO),
YTBEp)KICHHOH npuka3zoM MunuctepcTBa npocserienus Poccuiickoit @eneparuu ot 23 Hos6ps 2022r.
Nel014
3.Konuenuuu npenoaasanus yueOHoro npeamera « Pusnka» B 00pa3oBaTeNbHbIX OpraHU3aLUAX
Poccuiickoit @enepanuu, peanusyomux OCHOBHbIE 00111e00pa3oBaTeIbHbIe IPOrpaMMBbl (YTBEPHKICHA
pemenreM Kosnerun Munnpocsenienus PO, npotokos ot 3 gexadpst 2019r. NelIK-48H)
4.06H0BIEHHOTO DEepaIbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTAHIapTa CPEIHETO OOIIeTO
obpazoBanus (PI'OC COO), yreepxkaenHoro [Ipukazom Munnpocsemenus ot 12.08.2022r. Ne732.

st peanu3anuy JTaHHOW TPOTrpaMMBbl HCTIONB3YETCS CIASAYIOMHNN YIeOHO-METOANYECKUN KOMITJIEKT
(YMK): yueOuuk « PU3NKA-11» ®T'OC, Mskumes I'.41., byxosues b.b.,bazoBslii ypoBens, «COOpHUK
3a1a4 no ¢usukey, Jlykamuk B.M.(10-11 ki1.); «KonTponbusie pabotsl no ¢pusuke», Kabapaun O.D.;
«IIporpammupoBanHble 3afanus 1o ¢pusukey, [lennep [1.1.
O6ocHoBanme Boioopa YMK: Jlanneiii YMK HaxoauTtcs B nepedyHe peKOMEHJOBaHHbBIX U JOIYIIEHHBIX
K UCIOJIb30BAHUIO B 00pa30BaTEIbHOM MPOLIECCe B 00Pa30BATENbHBIX YUPEXKICHHUIX, pEaTU3yOIIUX
oOpa3oBaTelibHbIE IPOrpaMMBbl 00IIET0 00pa30BaHUs U UMEIOIIUX IOCYJapCTBEHHYIO aKKPEAUTALIUIO.
OcnoBanueM 1iis Beioopa YMK Msikumesa I'.51., mociayxuno Hanndue pa3paboTaHHBIX pabounx
MporpaMM, y4eOHUKOB, METOIUYECKUX TTOCOOUH IS yuuTels, pabounx TeTpaieil 1 KOHTPOJIUPYIOLIUX
MaTepHasioB. Y4eOHO-METOANYECKHI KOMIUIEKT OTBEYAET cieaytomuM TpedboBanusM: 1. CooTBeTCTByET
CTpaTeru MOJIEpHU3ALIMYU COJepKaHusl 00pa3oBaHUs — GeepaTbHOMy KOMIIOHEHTY 00pa30oBaTebHbIX
CTaHJapTOB BTOPOTro MoKojIeHus. 2. COOTBETCTBYET COBPEMEHHOMY YPOBHIO 0a30BOI HayKH.
3.CoO0TBETCTBYET BO3PACTHBIM OCOOCHHOCTSIM O0YYArOIINXCsI, MX TIO3HABATEILHBIM HHTEPECAM H
BO3MOKHOCTSIM. 4. OGecrieunBaeT NpeeMCTBEHHOCTh coiepskaHus. 5. PackpbIiBaeT MeXnpe1MeTHbIE
cBsA3U. 6.YueOHUK BXOAUT B (heiepalbHbIN NepeueHb NOCOOMA, TPOIIeIIINX IKCIIEPTUZY,
pexoMeH0BaHHBIX MUHOOpHayku PO k ncnonb30BaHMIO B 00pa30BaTEIbHOM MpoIiecce.
Hean uzyvyenus pu3nKku:

. npuoOpeTeHne HHTepeca U CTPEMIICHUS 00YYaIOLUXCsl K HAYYHOMY M3YUYEHHIO TPUPO/IHI,
pa3BUTHE WX WHTEIUIEKTYyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE MPECTABICHUN O HAYYHOM METO/I€ TIO3HAHUS U (POPMUPOBAHHE UCCIIEA0BATEIBCKOTO
OTHOIICHHS K OKPY>KAIOIIIM SIBJICHHUSIM;

. (opMUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHUs: OCHOB CTPOCHHS MaTepUH U
(yHIaMeHTalIbHBIX 3aKOHOB (DU3UKH;

. (opMHUpOBaHKE MPEACTABICHUHN O PO (PU3UKH JUTSL Pa3BUTHS JPYTUX €CTECTBEHHBIX HAaYK,
TEXHUKHU U TEXHOJIOTHI];

. pa3BUTHE MPECTABICHUNA O BO3MOXKHBIX chepax Oynymieil mpodeccHoHalIbHON AeATENbHOCTH,

CBSI3aHHOM C (PM3HMKOM, MMOATOTOBKA K JaJIbHEHIIIeMy 00y4YeHHIO B 3TOM HAIPaBJICHHH.
JlocTikeHue 3THX IeIel MporpamMMBbl 1o (PU3UKE Ha YPOBHE CPEAHEr0 00IIEro 00pa3oBaHUs
o0ecIieunBaeTCs peIICHNEM CIIEAYIOMNX 32124

. npuobpeTeHue 3HaHU| O JUCKPETHOM CTPOSHHHM BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
ANIEKTPUYECKIX, MATHUTHBIX ¥ KBAaHTOBBIX SIBICHUSX;

. npuoOpeTeHne yMeHHUI OMUCHIBATh U OOBSACHATH (PU3NYECKHE SBICHUS C UCIIOIb30BaHUEM
MOJYYEHHBIX 3HAHU;

. OCBOCHHE METO/IOB PEIICHHUS MPOCTEHIINX PACUETHBIX 331a4 C UCTIOIb30BAHNEM (PH3HUUECKUX
MoJieTiel, TBOPYECKUX U MTPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

. pa3BUTHE YMEHUI HAOII0aTh IPUPOTHBIE SIBJICHUS U BBIIIOJIHATH OMBITHI, JJAOOPATOPHBIE PaOOTHI
Y 9KCIIEpUMEHTAJIbHBIEC UCCIEJOBAHHS C HCIIOIb30BAaHNEM N3MEPUTEIBHBIX TPHOOPOB;

. ocBoeHME PUEMOB paboThI ¢ MHPOpMaLuei pusnyeckoro coaepxKanus, BKI0Yas HHGopMaIuo

0 COBPEMEHHBIX JOCTHKEHUIX (DU3HUKH, aHATU3 U KPUTUYECKOE OlleHMBaHNe UH(OpMaILIHH;



. 3HAKOMCTBO CcO cepamu mpohecCHOHATBFHON eI TEIbHOCTH, CBI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAHHBIMHU Ha JOCTIKEHUIX (PU3NUECKOM HAYKH.
IleHHOCTHBIE OPUEHTHPHI COIEP:KAHUSA Kypca (PM3UKH B OCHOBHOM IIKOJIE OMPEAEIAIOTCS
cnenudukoi Gusuku kak Hayku. [IoHsITHE «IIEHHOCTI BKIIOYAET €IUHCTBO OOBEKTHBHOTO U
CyOBEKTUBHOTO, IOATOMY B Ka4e€CTBE IEHHOCTHBIX OPUEHTHPOB (PU3NYECKOT0 0Opa30BaHUs BBICTYAIOT
00BEKTHI, H3y4aeMble B Kypce (PU3HUKH, K KOTOPBIM Y Y4alIuxcsi popMUPYETCs LIEHHOCTHOE OTHOLICHHUE.
[Ipu 3TOM BenylILyI0 pOJb UTPAIOT MO3HABATEIbHBIE HEHHOCTU. Tak Kak JaHHbIN y4eOHbIN NpeaMeT
BXOJIUT B TPYIIITy [IPEIMETOB MO3HABATEIBLHOIO IIMKJIA, I1aBHAS 1eJIb KOTOPBIX 3aKIF0YACTCS B U3yUYEHUH
npupoabl. OCHOBY MO3HABATEIbHBIX LICHHOCTEHN COCTABIISIOT HAyUYHbIE 3HAHUS, HAYYHbIE METObI
MIO3HAHUS, a ICHHOCTHAs1 OpUeHTaIusl, (hopMuUpyeMas y ydaliuxcs B mpolecce u3yuyeHus (Pu3uKH,
MIPOSBIISIETCS: ® B IPU3HAHUM LIEHHOCTH HAyYHOT'O 3HAHMSI, €0 MPAKTUUYECKON 3HAYMMOCTH,
JIOCTOBEPHOCTH; ® B OCO3HAHUH LIEHHOCTH (PU3NYECKUX METOJIOB UCCIIEAOBAHUS KUBOW U HEXKUBOU
IIPUPO/IbI; ® B IOHUMAHUU CJI0KHOCTH U IIPOTUBOPEYUBOCTH CaMOI0 IPoLiecca NO3HAHMSI KaK U3BEUHOTrO
ctpemiieHus K Mcrune. B kauecTBe 00BbEKTOB IIEHHOCTH TpY/a U ObITa BHICTYAIOT TBOPUECKast
co3yaTesbHas 1eATeIbHOCTh, 3JI0POBbI 00pa3 KU3HHU, a IICHHOCTHAsI OPUEHTALUS COJIEpKaHus Kypca
(GU3MKK MOXET paccMaTpUBaThCA Kak (pOpMUpOBaHHE: ® YBAKUTEILHOI'O OTHOIICHUS K CO3UIATENIbHOH,
TBOPYECKOU EATEILHOCTH; ® TIOHUMAHUs HEOOX0AUMOCTH 3(PPEKTHBHOTO U 0€301MacCHOTO
WCIOJIb30BAaHUS PA3IMYHBIX TEXHUYECKUX YCTPOMCTB; ® MOTPEOHOCTH B 6€3yCIOBHOM BBIMIOJHEHUH
IpaBUiI 0€30M1aCHOTO UCIOIb30BAHUS BEILIECTB B TOBCETHEBHOM KU3HU; ® CO3HATEIBLHOIO BHIOOpa
Oynyieit mpodeccruoHanbHOM aesTenbHocTH. Kype dhu3nku 0651aaeT BO3MOXKHOCTAMU ISt
(hopMUPOBaHNS KOMMYHHKATUBHBIX [IEHHOCTEH, OCHOBY KOTOPBIX COCTAaBJISIOT MpOIiecc 0OIIeHus,
rpaMOTHasl peyb, a IEHHOCTHAs! OPUEHTALIMS HAllpaBJIEHA HA BOCIIUTAHUE Y YyUAIMXCS: ® IPABUIBHOTO
WCIOJIb30BaHUs (PU3HUECKON TEPMUHOJIOTUU M CUMBOJIMKY; ® TOTPEOHOCTH BECTU JUAJIOT, BHICIYIINBATh
MHEHHE OIIMOHEeHTa, Y4aCTBOBATh B TUCKYCCHH; ® CTIOCOOHOCTU OTKPBITO BBIpAXKaTh U
apryMEHTHPOBAHHO OTCTAaUBaTh CBOIO TOUKY 3PEHUS.
O0uas xapakTepuCTUKA OPraHu3auuu yueoHoro npomecca OCHOBHBIM MOIX00M O00ydeHUs (PU3HKE,
ucxons u3 TpedoBanuit ®I'OC COO, sBisieTcst CUCTEMHO-EATEIbHOCTHBIN 1MOAX0/], peanoIaraomni
OpraHM3aIHIO IEATEIbHOCTH YUaIIMXCs Ha BCEX 3Tanax ypoka ¢ IPUMEHEHHEM aKTUBHBIX METOJI0B
o0yuenus. OcHOBHOMU (opMoit 00yUeHHS ABISIETCS YPOK. THUIIBI ypOKOB: ® ypOK M3y4eHHE HOBOTO
MaTepuasa; ® ypoK COBEPILIEHCTBOBAHUS 3HAHUI, yMEHUI U HaBbIKOB; ® YPOK 0000IIeHUS U
CUCTeMAaTHU3alluM 3HAHUW, YMEHUN U HaBBIKOB; ® KOMOMHUPOBAHHBIN YPOK; ® YPOK KOHTPOJI YMEHUH U
HaBBIKOB. Busibl ypokoB: @ ypok — Oecefia; ® 1abopaTopHO-IIPAKTUYECKOE 3aHSITHE; ® YPOK — SKCKYpPCHS; ®
YPOK — UI'pa; @ BHIIIOJHEHHE Y4eOHOr0 MPOEKTa; ® ceMUHAp. MeTo 1l OpraHu3aluy U OCYIIECTBICHUS
y4e0HO-T03HABATEIbHOM 1€ATEILHOCTHU: ® CIIOBECHBIE, HATJISIAHbIE, TPAKTUYECKUE; ® UHyKTUBHBIE,
JIETyKTUBHBIE; ® PENPOIYKTHUBHBIE, TPOOIEMHO-TTIOUCKOBBIE. METO/IbI KOHTPOJISL U CAMOKOHTPOJIS 32
3¢ EKTUBHOCTHIO Y4eOHO-TI03HABATEILHON AEATEIBHOCTH: ® YCTHOTO KOHTPOJIS U CAMOKOHTPOJIS; 4 @
MMCBMEHHOT'O0 KOHTPOJISI U CAMOKOHTPOJISA; ® 1a00paTOPHO-NPAKTUYECKOT0 KOHTPOJIS M CAMOKOHTPOJISL.
DneMeHTHI Me1arOTHYECKUX TEXHOJIOTHIA: ® TPOOIeMHOE 00yUEHHE; ® METO/1 TPOEKTHOTO U
HCCIIEIOBATENLCKOTO MPOIECCa; ® PA3BUTHE KPUTHUECKOTO MBIIIUICHHUS;, ® KOJUIEKTHBHOE TBOPUYECTBO; ®
Mo3roso# mrypMm; ® UKT — rexHomorus.

Ha m3ydenune ¢usuku B 11 kmacce orBoautcs 68 4acoB (2 yaca B HEIEIIO).
B nmanHoii paboueii mporpaMMe: KOHTPOJIBHBIX paboT- 4, TabopaTopHbIX padboT- 7.
2.1INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHUSA
OcBoenue yueOHoro npeameta «Pusnka» Ha ypoBHE CpeIHEro o01ero oopazoBanus (0a30BbId yPOBEHD)
JOJKHO 00ECTIEUYUTh JOCTUKEHHE CIIeIYIONINX JMYHOCTHBIX, METAPEAMETHBIX U PEIMETHBIX
o0pa30BaTeNbHbIX PE3YIIbTATOB.
JINYHOCTHBIE PE3YJIbTATHI
JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS Y4eOHOTro npeamera «Ousnkay» JOJIKHbI OTpakaTb FTOTOBHOCTD U
CIOCOOHOCTH 00YUaIOUINXCs PYKOBOACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEH MO3UILIMEH JINYHOCTH,
CHCTEMOM IIEHHOCTHBIX OPHEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKACHUH, COOTBETCTBYIOIINX
TPaJULIUOHHBIM IIEHHOCTSIM POCCUIICKOT0 00I11eCTBa, paCIIMPEHUE )KU3HEHHOT'O OTbITa U OMbITa
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JIEATEIIbHOCTH B MPOLECCE pea3alliid OCHOBHBIX HAMPABIECHU BOCIIUTATEIbHOM €SI TEILHOCTH, B TOM
YHCIIC B YACTH:

1) rpask1aHCKOTO BOCTIMTAHUS,

2) MaTpUOTUYECKOTO BOCITUTAHUS;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUS;

4) 5CTETUYECKOTO BOCIIUTAHUS;

5) TpyZIOBOTO BOCIIUTAHUS;

6) 5KOJIOTHUYECKOTO BOCIIUTAHNS;

7) HEHHOCTU HAYYHOTO [MO3HAHUS,

METAIIPEJIMETHBIE PE3YJIbTATDI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUS
ba3oBrie mornueckue aenicTBUS;

basoBrle HccaemoBaTelIbCKUE ACHCTBHS,

Pabora ¢ unpopmanueii.

KoMMmyHnKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eCTBHA:
PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
Camoopranuzanusi;

CaMOKOHTpPOJIb, SMOLMOHAIbHBIA UHTEJUICKT.

K xonity o6yuenus B 11 kJjacce npeaMeTHble pe3yJabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTD Y OOYYAFOIINXCS YMEHHM: IEMOHCTPUPOBATh HA PUMEpaxX poJib U MECTO (DU3UKHU B
(hopMUpOBaHUY COBPEMEHHOM HayYHON KapTUHBI MUPA; YUYUTHIBATH IPAHUIBI IPUMEHEHHS U3YYEHHBIX
(bu3MUecKUX MOJIeNiel; paclo3HaBaTh (hU3HUECKUe IBIEHUS (IPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB DJIEKTPOJIMHAMUKH U KBAHTOBOW (PM3UKHU; OMMCHIBATH N3yUYE€HHBIE CBOMCTBA BEIIECTBA U
ANEKTPOMATrHUTHBIC SIBIIEHUS (TPOILIECCHI), UCTIONB3YS (GUBNUECKUE BEIIUYUHBI; OMICHIBATH N3YUYCHHBIC
KBAHTOBBIE SIBIICHUS U TIPOIIECCHI, HCTIONB3YsI PU3NUECKUE BETNYNHBI, aHAIU3UPOBATH (PHU3UIECKHE
MIPOIIECCHI U SIBJICHUS, UCITOJIb3YS (DH3MYECKHE 3aKOHBI ¥ IPUHITUIIBI;, ONPEAeIsATh HApaBIeHHE BEKTOpa
WHJYKIIUA MarHATHOTO TIOJIS IPOBOJHUKA C TOKOM, CHJIBI AmMmiepa v cuiibl JIopeHIia; CTpoUTh U
OIHCHIBAThH N300pakeHNe, CO3/1aBaeMOe TUIOCKUM 3€PKaIOM, TOHKOH JIMH30M; BBITIOTHITH SKCIICPUMEHTBI
10 MCCTIEIOBAaHUIO (DU3MUECKUX SIBJICHUN U TIPOIIECCOB C UCTIOIB30BAHUEM MPSMBIX U KOCBEHHBIX
M3MEPEHUH; OCYIIECTBIISATh MPSIMbIE U KOCBEHHBIE H3MepEeHUs (PU3NYECKUX BETUYNH; UCCIIEI0BATh
3aBUCUMOCTH (PM3UYECKUX BEIMYMH C UCIIOIH30BAHUEM MPSMBIX U3MEPEHU; COOTIOAATh MpaBHIIa
0e30macHOTO TpyJa MpH MPOBEJACHUHN UCCIICIOBAHN; peIIaTh PACUETHBIE 3a/1a4H C SIBHO 3aJJaHHOMN
(hU3MIECKOI MOJIETTBIO; peliaTh KaueCTBEHHBIC 33/1a4: BRICTPANBATh JJOTHYECKUA HETTPOTHBOPEUUBYIO
LIETIOYKY PACCYXACHHUI C OMOPON HA N3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKUE SIBIICHHS;
WCIIOIh30BAaTh NP PEIICHUH YISOHBIX 3a71a4 COBPEMEHHbBIE HH()OPMAITMOHHBIC TEXHOJIOTHH; OOBSICHSTH
TIPUHITUTIBI IEUCTBUS MAITUH, MPUOOPOB U TEXHUIECKUX YCTPOMCTB, pa3InydaTh yCIOBH UX O€30MaCHOTO
WCIIOIH30BaHUSI B TIOBCETHEBHOM JKU3HU; IPUBOANTH MPUMEPHI BKJIaJIa POCCUHCKUX U 3apyOSKHBIX
y4EHBIX-()M3UKOB B PA3BUTHE HAYKH, HUCIIOIH30BATh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TTOBCETHEBHOM
KHU3HU; pabOTaTh B TPYMIE C BHINOJHEHHEM PA3IMYHBIX COIIMATBHBIX POJICH.
3.COJAEP XAHME YYEBHOI'O ITIPEJIMETA
11 KJIACC
Paszgea 4. JiiekTpoguHAMUKA
Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA
[TocTrossHHBIE MAarHUTHI. B3auMOIeiCTBUE MOCTOSHHBIX MATHUTOB. MaruuTHoe 1ose. BeKTop MarHuTHOM
uHAYyKUUd. [IpuHIUN cyneprno3uiuym MaruHuTHbIX nojied. JInauu maruutHoi nHaykuuu. Kaptuna nuHuit
MAarHUTHON MHAYKIIUU TOJIsl TOCTOSTHHBIX MAarHUTOB.

MarnuTHO€ 1moJjie TPOBOJHUKA ¢ TOKOM. KapTuHa TUHUI MHAYKIIUU MAarHUTHOTO TOJISl JJITMHHOTO
MPSIMOTO TIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena.
B3anmopeicTere MpOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBJICHHE.



Cuna JlopeHnua, e€ Mmonynb ¥ HanpaBiieHue. [[BukeHne 3apsyKeHHON YacTHUIlbl B OJHOPOAHOM MArHUTHOM
nonie. Pabota cunet Jlopenria.

SIBneHue 3MeKTpPOMAarHuTHOM MHAYKIMU. [[0TOK BEKTOpa MATHUTHOM MHAYKIMHU. DIEKTPOABIKYILAS
cuia UHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIuU Papaes.

Buxpesoe anexTpuueckoe nosie. INeKTPOABHKYIIAs CUjla MHAYKIMHY B IPOBOAHUKE, JBUKYIIEMCS
MOCTYNAaTeJIbHO B OJJHOPOTHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMHU. DJIEKTPOIBIKYIIAs CHUJIa CAMOUH T KIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DNIeKTPOMarHuTHOE TOoJIe.

TexHuueckue yCcTpoiucTBa U MPAKTUYECKOE MPUMEHEHHUE: TOCTOSIHHBIE MATHUTBI, 3JIEKTPOMArHUThI,
3JIEKTPOJIBUTATENh, YCKOPUTEHU JIEMEHTAPHBIX YaCTHUIl, MHAYKIIHOHHAS TICYb.

Jemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM ITOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJISI.

B3anmopeiicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammepa.

JerictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue IeKTPOMArHUTHON UHAYKIUH.

[IpaBuno Jlenma.

3aBUCUMOCTbD AJIEKTPOJABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomoi

N3yueHre MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

UccnenoBanue neiicTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBeHUs 371€KTPOMAarHUTHON WHIYKITUU.

Pasnen 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUS

Koneb6arenbnas cuctema. CBoOOIHBIE MeXaHUYECKUE KoJieOaHus. ['apmonndeckue konebanus. [lepuon,
qyacToTa, aMIUInTyAa U (asza konebanuid. [IpyKMHHBIN MasTHUK. MaTeMaTHUeCKUi MasgTHUK. Y paBHEHUE
rapMoOHHMUYECKUX Kojiebanui. [IpeBpaiienre sHeprun Npyu rapMOHUYECKUX KOJICOaHUSX.
Konebarenbublit KOHTYp. CBOOOIHBIE 31IE€KTPOMArHUTHbIE KOJeOaHus B HeaIbHOM KOJieOaTeTbHOM
KOHTYpe. AHAJIOTHS MEXTy MEXaHUYECKUMHU U JIEKTPOMArHUTHBIMU KoJebanusimu. @opmyna TomcoHa.
3aK0H COXpaHEHUs YHEPTUU B UJI€ATHHOM KOJIe0aTeTbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux Konebanusx. BeiHy ) 1eHHBIC MeXaHU4YeCcKne KojieOanus. Pe3onanc.
BoiHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennsbiit Tok. CHHYCOMAABHBIN IEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOI0 TOKA. AMILTUTYAHOE U
JEHCTBYIOILIEE 3HAUEHHUE CUIIbI TOKA U HATIPSKEHUS.

Tpauchopmarop. [IpousBoacTBo, epenava u NOTpedICHUE STEKTPHUUECKON SHEPTUU. DKOJIOTHUECKHE
PHUCKH MPU MPOU3BOACTBE AEKTpodHeprun. KynbTypa HCHOab30BaHMS 3JIEKTPOIHEPTUU B IOBCETHEBHOM
KU3HMU.

TexHUUecKue yCTpONCTBA U MPAKTUYECKOE TPUMEHEHUE: AIEKTPUUECKUN 3BOHOK, T€HEPaTOp
MIEPEMEHHOI0 TOKA, JIMHUM JIEKTpOnepeaay.

emoncmpayuu

HccnenoBanue mapamMeTpoB KoJieOaTeIbHON cUCTEMBI (TTPYKUHHBIN WIIM MATEMAaTHUECKUN MAsSITHUK).
HaGmronenue 3aTyxaronmx KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmonenue pezonanca.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMS.



OcnorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) [T AJIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onanc npu nocnenoBaTeabHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH UHAYKTUBHOCTH U KOHAEHCATOpa.
Mopenb TUHUYN 3IEKTPOIepeIadHm.

Yuenuueckuii sxkcnepumenm, nadbopamopnvie padbomot

HccnenoBanue 3aBUCUMOCTH TTEPHOAA MANIbIX KoJieOaHui rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl TPpy3a.
HccnenoBanue nepeMeHHOro TOKa B LIENH U3 NTOCJIEI0BATENBHO COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKH U
pe3ucropa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60TIHbL

MexaHuueckre BOJIHBI, yciloBuUs pacripoctpaneHus. [lepuosa. CkopocTb pacpoCcTpaHEeHuUs U IIMHA
BouiHBL [lonepeunslie u mpoobHbIE BOJIHBL. MHTephepeHus u qudpakius MEXaHUYECKIX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMKkocTh 3ByKka. Beicota ToHa. TemMOp 3ByKa.

DNeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS U3TyUYEHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHast opueHranus
BekTOpOB E, B, V B anexTpomaruutHoi BostHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJH: OTPa)KEHHUE,
MpesIoMIIEHUE, Nospu3aus, Tudpakius, uareppeperus. CKOpoCTh 3JI€KTPOMAarHUTHBIX BOJIH.
[kana 3eKTpoMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUUMIIBI paInoOCBA3M U TENEBUACHU. Paaronokanus.

DIEKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHnueckue ycTpoiucTBa U NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTBI, YJIbTPa3ByKOBast
JMarHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-
eYb.

Jemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPaHEHHUE MOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Kone6iomieecs Teno Kak HCTOYHHK 3BYKa.

Habmronenue oTpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJH.

Ha6monenue untepdepeHnu u AU pakini MEXaHHIYECKUX BOJH.

3BYKOBOMW PE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYI0M U YaCTOTOM KOJeOaHMiA.
HccnenoBanue cBOWCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHUE, PEIOMIIEHUE, oJIsIpu3anus, 1udpakuus,
uHTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMoanHeitHOE pacipOCTpaHEHUE CBETA B OAHOPOIHOM cpene. JIyd cBera.
To4euHbIi ICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeTa. [locTpoeHne n300pakeHni B IMIIOCKOM 3epKalie.
[Ipenomnenue cBeta. 3akOHBI MPETOMIICHHS CBeTa. AOCOTIOTHBIN TTOKa3zaTelnb npenomienus. [lomHoe
BHYTpEHHee oTpakeHue. [IpeenbHblil yroi moiHoro BHyTPEHHET0 OTPasKEeHUSI.

Jucnepcus cera. CrioxkHbIN cocTaB Oemmoro ceta. LIBerT.

Cobuparomue 1 paccenBaromye JUH3bL. ToHKas MuH3a. @OKYCHOE pacCTOSIHUE M ONTHYECKas CHiia
TOHKOM JHH3BL. [TocTpoeHne n3o0paxeHuii B cOOMparonInx U paccenBaromux auH3ax. @opmMyna TOHKON
JIUH3BL. Y BEIUYECHHE, 1aBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKHU.

Bonnosas ontuka. MHTepdepennns cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUSI HAOIIOICHUS
MaKCHMYyMOB 1 MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpaxius ceera. Judpakunonnas pemérka. Y caoBrue HaOM0IeHHs INIABHBIX MAKCUMYMOB TIPU
MaICHUY MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

IHonspusanus ceera.

TexHuueckue ycTpoicTBa U MPaKTUIECKOE MPUMEHEHHUE: OUKH, JIyna, (hoToanmnapar, NpoeKIHMOHHbIH
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONITHKA, TUPPAKIINOHHAS PEHIETKA, TTOJISIPOU.
Hemoncmpayuu



[IpsmonuHeitHOE pacnpocTpaHeHHe, OTPAKEHHE U TIpeToMIieHue cBeTa. OnTHYecKHe MPUOOPHI.
[TonHoe BHyTpeHHee oTpaxkeHue. Monenb cBeToBOA.

HccnenoBanue cBOWCTB N300paKeHU B TUH3AX.

Mopenu MUKpOCKOMa, TEIECKOIa.

Hab6mronenue untepdepeHiun cBera.

HaGmonenue nudpaknuu ceera.

HabGmonenue aucnepcun cera.

[losyyeHne cuekTpa ¢ HOMOIIbIO PU3MBI.

[TonmyuyeHne criekTpa ¢ MOMOIIBIO0 AU(PPAKITUOHHON PEIIETKH.

Habumroienue nonspusanuu cBera.

Yuenuueckuii axcnepumenm, nabopamopmusvie padomot

N3mepenue nokaszaresns NpeJoMIIEHUS CTEKIIA.

WccnenoBanue cBOWCTB N300paKeHU B JTMH3aX.

HabGmonenue qucnepcun cBeTa.

Pa3nes 6. OCHOBBI CIeIUAJIbLHON TEOPUH OTHOCUTEIbHOCTH

['panubl TPUMEHMMOCTH KJIACCUYECKON MeXxaHUKH. [locTynarsl cienuaabHONM TEOpUr
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTh MOJ1yJIsl CKOPOCTHU CBETA B BaKyyMe€, IPUHLUI OTHOCUTEIBHOCTH
OWHIITENWHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKPAILEHUE JUINHBI.

OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEIIITUBUCTCKOMN YaCTULIB. DHEPIHs OKOSI.

Paszpnen 7. KBanToBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonsl. opmyina [InaHka cBsi3u sHEprUM (HOTOHA € €r0 YACTOTON. DHEPTUs U UMIYJIbC (DOTOHA.
OtkpeiTre u uccnenosanue Gorordpdexra. OnbiTel A. I'. Cronerosa. 3akoHbl poTordpdexra. YpaBHeHUE
OuuHiTeitHa 1 porospdekra. «Kpacnas rpanuna» porodddexra.

Hasnenune ceera. Onprtel [1. H. JIebenena.

XHUMHUUYECKOE IEHCTBUE CBETA.

TexHHuecKkue yCTpocTBa U MPAKTUIECKOE PUMEHEHHUE: (POTOINEMEHT, (POTOIaTIHK, COTHEUHAS
OaTapest, CBETOIUO/.

Jemoncmpayuu

®doTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO GoTodddeKTa.

CBeTOoaUOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopaa o paccestauto o -uactuil. [ImanerapHas moaens aTroma.
[Toctynarel bopa. M3ny4yenue u nornorieHne GOTOHOB MpU MEPEX0/Ie aTOMa C OJJHOTO YPOBHS SHEPTHH
Ha apyroil. Buasl cniektpoB. CriekTp ypoBHEH 3HEPruu aTomMa BOJIOPOIa.

Bonnogsie cBoiicTBa yactuil. Bonubl ne bpoiinsa. KopmyckynsspHO-BOTHOBOM Tyaanu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4YeHHUE.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN aHamu3 (CIIEKTPOCKOM), JT1a3ep,
KBaHTOBBIM KOMIIBIOTED.

emoncmpayuu

Monens oneita Pesepdopaa.

Omnpenenenue JIMHBI BOJIHBI JIa3epa.

HabmioneHne nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxkcnepumenm, nadbopamopuwvie padbomot

HaGmronenue nuHeiyaToro crexkrpa.



Tema 3. Amomnoe a0po

OKCIIEpUMEHTBHI, 10Ka3bIBAIOIUE CII0KHOCTh CTPOCHHUS Aapa. OTKPBITHE PAIUOAKTUBHOCTU. OTIBITHI
Pesepdopna no onpeaesneHnio cocTaBa paJuoakTUBHOIO u3nydeHus. CBoicTBa anbda-, 6era-, raMma-
n3IydeHus. BivsiHue paaiMoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTkpeITHE IPOTOHA U HelTpoHa. HykiionHas moaens sapa ['eitsenOepra—Banenko. 3apsin sapa.
Maccosoe uucio sapa. M3otomnsl.

Anwda-pacniaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. ['aMMa-uzinydeHue. 3aKOH paJMOaKTHBHOTO
pacrnaza.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepusle peakuuu. JleneHue U CUHTES SIEp.

SAnepuslii peaktop. Tepmosaaepubiii cunres. [IpobneMbl 1 IEPCIEKTUBEI A1EPHON SJHEPTETUKH.
DKOJIOTHYECKHE aCIIEKTHI SIIEPHON IHEPTETHKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaOJIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (Pr3nyeckoi KapTUHBI MUPA.

TexHn4eckue yCcTpoMCTBA M IPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa BuibcoHa, siiepHbIil
peakTop, aToMHasi 6om0a.

Jemoncmpayuu

CuéTunK HOHU3UPYIOIIUX YACTHLI.

Yuenuueckuii sxkcnepumenm, nabopamopnwie padomot

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (OTOrpadusiMm).

Pa3pnen 8. DiieMeHTBbI aCTPOHOMHUHM U ACTPOPU3MKH

Oransl pa3BUTUSA acTpOHOMHUH. [IpuKitaqHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Bé3aH0r0 HebGa. Co3Be3nus, spKue 3BE3/bl, ITIAHETHI, UX BUAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. Conneuynas aktuBHOCTh. McTounnk sHeprun ComnHua u 3B€37. 3BE3/Ibl, UX OCHOBHBIE
XapakTEepUCTUKU. JlnarpaMma «CreKTpaabHbIN KJIacC — CBETUMOCTBY. 3BE3/IbI TJIABHOU
MIOCJIEZIOBATEIbHOCTU. 3aBUCHMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3]1 TJIABHOM 110OCIIEI0BATENBHOCTH.
Buytpennee ctpoenue 38€311. CoBpeMEHHbIE NPEACTABICHUS O IPOUCXO0XKACHNUN U 3Botolnu CoslHIa U
3BE37. DTarbl )KU3HU 3BE3.

Mneunsiii [1yTs — Hama ["anaktuka. Ilonoxxenue u neuxenne ConHua B ['anakTuke. TUIbI ralakTHK.
Paguoranaxktuku u kBazapsl. YEpHbIE IBIPHI B si/IpaxX rajJaKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60:1a. Pa3oeranue ranaktuk. Teopus bombioro B3peiBa.
PenukroBoe uznydeHue.

MacmrabHnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnpie nmpo6ieMbl aCTpPOHOMUMU.

Yuenuueckue naoniooenusn

HabmroneHus HeBOOpYKEHHBIM IJ1a30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH 1151
OTIpeJIeJIEHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE co3Be3aus CeBepHOro
MIOJIyIApUS U SIPKHUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mnanet, Mneunoro Ilytu.

O06o0maroniee NOBTOpeHMe

Poinb ¢pu3uKu 1 aCTPOHOMUH B SKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMAIEHON M 3THYECKOH chepax
JeSITeIbHOCTH YEJIOBEKA, POJIb U MECTO (PM3HUKU U aCTPOHOMHUH B COBPEMEHHOM Hay4YHOU KapTUHE MHpa,
poib pusnueckoi Teopur B GOPMHUPOBAHUY MPEACTABICHUHN 0 PU3NUECKOM KapTHUHE MHpa, MECTO
¢u3nUecKoil KapTUHBI MUpa B OOIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTaBICHUIN O
IIPUPOLE.

MesknpeaMeTHble CBSI3H

Nzyuenwne kypca pusuku 6a3oBoro ypoBHs B 11 kacce oCymecTBISIETCS ¢ YUETOM COIePKaTeIbHBIX
MEXIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu U TEXHOJIOTHH.
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Mesicnpeomemmusvie nonamusi, CBA3aHHbIE C U3YYEHUEM METOJI0B HaAyUYHOTO NO3HAHUS: SIBIIEHUE, HAyYHBIH
¢axT, runotesa, puznyeckas BeIMUMHA, 3aKOH, TEOpHsl, HAOJII0AeHUE, SKCIIEPUMEHT, MOJICIUPOBAHHE,
MOJIENIb, U3MEPEHNUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHHM, TPUTOHOMETpruYecKkue GYHKIHUU: CHHYC, KOCHHYC,
TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX IIPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB, IPOU3BOAHbIC FIIEMEHTAPHBIX (DYHKIHMIA, TPU3HAKN TOA00HS
TPEYTrOJIbHUKOB, OIPE/IeIEHNUE TLUIOIA I IUIOCKUX (Guryp u o0bpEMa Ter.

Buonoeus: snekTpuueckue sIBICHUS B )KUBOW MPUPOE, KoJeOaTeIbHbIC ABIKEHHS B )KHBON MPUPOJIE,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJE, NEUCTBUE PAIUALIMUA HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX TEJI, MEXaHU3MBI
00pa30BaHMs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPATbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIE NOJIOCA 3€MIIH, 3aJI€)KU MarHUTHBIX PY[, POTOChEMKA 36MHON OBEPXHOCTH,
MIpEACKa3aHUE 3€MIICTPSICEHUN.

Texnono2us: JIMHAY IEKTPOIIEpPEIad, FTEHEPATOP IEPEMEHHOIO TOKA, 3JIEKTPOIBUTATEllb, MHIYKIINOHHAS
neyb, pajap, paaAuonpuéMHUK, TeJIEBU30p, aHTeHHa, TesieoH, CBY-neus, MpOeKIIMOHHBIN anmnapar,
BOJIOKOHHAsI OIITHKA, COJIHEUHas OaTapest.
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4. TEMATHYECKOE INTAHUPOBAHME C OIIPEJEJEHUEM OCHOBHBIX BUJIOB YYEBHOM JEATEJIbHOCTH OBYYAIOIIUXCS
11 KJIACC

KosmmuecTBo yacos
Ne duekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
HanmenoBaHue pa3jieioB 4 TeM NPOrpaMMbl Kourpoasubie IIpakruyeckue

n/n Beero padoTbi padoTbI PEEYPERL

Paznen 1. JIEKTPOJIUHAMMUKA

1.1 MaruautHoe nosie. DIeKTPOMarHUTHAsE UHIYKITUS 11 1 3 bubmuorexa LHOK https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 11

Paznen 2. KOJIEBAHUS K1 BOJIHbBI

2.1  MexaHuyecKkue U 3JEKTPOMarHUTHBIE KOJICOaHUsI 9 1 bubnrorexa L{IOK https://m.edsoo.ru/7f41c97c
2.2  MexaHUYECKHE U IEKTPOMATHUTHBIC BOJTHBI 5 1 bubnmnorexa [IOK https://m.edsoo.ru/7f41c97c
2.3  OntHka 10 3 bubanorexa LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paznea 3. OCHOBBI CHHEIITMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1  OcHOBBI CIEIIMAIEHON TEOPUHA OTHOCUTEILHOCTH 4 1 bubmmoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4

Pa3znea 4. KBAHTOBASI ®U3UKA

4.1 DJ1eMEHTHI KBAHTOBOW OITUKHA 6 bubarnorexa LIOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 3 bubarnorexa LIOK https://m.edsoo.ru/7f41c97c
4.3  AtomHOE S1pO 6 bubmuorexa L{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1  DnemeHTHI aCTPOHOMUH U acTPOPHU3UKH 7 1 bubmmoreka LTOK https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 7

Paznen 6. OGOBILIAIOIIEE IIOBTOPEHUE

6.1  OOGo6maromniee MOBTOPEHHE 4 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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No
/1

HanmenoBanue
Pa3zIeNIoB U TEM
y4eOHOTO
npenMera

Konuuect
BO YacOB

OCHOBHBIE BUIBI ACATCIBHOCTH 06yan0mec;1

Pazgen 1. DinekTpoaunamuka

11

MarsuTHoe 1oJe.
JJIEKTPOMArHUT
Hast MHIYKIAS

11

[IpoBeneHNE HIKCIEPUMEHTA: N3YYEHUE MAarHUTHOTO 1TOJIS KATYIIKU C TOKOM; UCCIIEIOBAHHE IEUCTBUS IOCTOSHHOTO MarHUTa Ha
[PAMKY C TOKOM; UCCJICZIOBAaHHE SBJICHUS 3JIEKTPOMAarHUTHONU MHAYKIMU. OleHKa aOCOIIOTHBIX M OTHOCUTEIbHBIX MOIPEIIHOCTEH
n3MepeHuil puznyeckux BennduH. OObsSCHEHUE IPUHIIUIIOB JEHCTBUS U yCIOBUM 0€301acCHOI0 MPUMEHEHHSI TOCTOSIHHBIX
MarHUTOB, 3JIEKTPOMATrHUTOB, 3JIEKTPOJBUTATEIIA, YCKOPUTEIICH 2JIEMEHTAPHBIX YaCTULl, UHAYKLMOHHOM ITe4yu. Perenue
[pacu€THBIX 3a/1a4 Ha IPUMEHEHHE (POPMYJI TEMBI.

PerieHne kadyecTBEHHBIX 3a/1au ¢ ONOPOI Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pruznueckue siBjeHus TeMsbl . Onpenenenue
HaIpaBJIEHUs] BEKTOpa UHIYKIIMH MAarHUTHOIO 0JIs IPOBOJAHMKA C TOKOM, cuiibl Amnepa u cuiibl Jlopenna. PacnioznaBanue
(bU3NUECKUX SIBICHUI B yUeOHBIX OIBITaX U OKPY’KAIOLIECH )KU3HU: B3aUMOJICHCTBHE MarHUTOB, 3JEKTPOMAarHUTHAS HHYKIIHS,
NIEMCTBHE MarHUTHOTO TOJI HAa MTPOBOJHUK C TOKOM M JIBHKYIIMICS 3apsii. AHAIU3 3JIEKTPOMArHUTHBIX SIBIICHUN C
MCII0JIb30BAaHUEM 3aKOHA 3JIEKTPOMArHUTHOM MHAYKIMU. OTMICaHWE N3YYEHHBIX CBOMCTB BEIIECTB U 3JIEKTPOMATHUTHBIX
SIBJIGHUH C MCTIOJIb30BaHUEM (PU3NUECKHUX BEJTMUMH, U3yUYEHHBIX B TEME

HToro no pazneny

11

Pa3znea 2. KoseGanus n

BOJIHBI

2.1

MexaHuyecKue U
DIIEKTPOMArHUTH
bIE KOJICOAHUS

9

ViccnenoBanue napaMeTpoB KojeOaTeIbHONM CUCTEMBI — IEPUO/1a, YACTOTHI, aMIUIUTYIbI U (a3bl konebanuil. Habmonenne
3aTyxaromux kojaebanuii. MccnemoBanue cBOMCTB BEIHY K IEHHBIX Konebanmii. HaGmonenne pesonanca. Ilposenenue
HKCIEPUMEHTA: MCCIIeI0BaHUE 3aBUCUMOCTH IMEPHOa MaNbIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a;
MCCIIEIOBAaHKE IEPEMEHHOI0 TOKA B LIEMH U3 MOCIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOPA, KaTyIIKU U pe3rcropa. OLeHka
A0COJIIOTHBIX U OTHOCUTEJIBHBIX NOIPEIIHOCTEN n3MepeHnit pru3nuecknx BenuuuH. OObsACHEHNE MPUHIUIIOB JIeHCTBUS U
ycroBuii 6€30MacHOr0 IPUMEHEHHS JIEKTPHUECKOT0 3BOHKA, TeHEPATOPa NEPEMEHHOT0 TOKa, JINHUHI 3JIeKTpornepeiay.
Perienue pacy€THBIX 3a/1a4 C SBHO 3a/laHHON (hU3MYeCKON MOJIEIBIO C HCIIOIB30BAHNEM OCHOBHBIX 3aKOHOB U (hOpMYI,
OIMUCBIBAIOINX MCXAaHUYCCKUEC U 3JICKTPOMArHuTHBIC Kkone6anus. Onrcanue MEXaHUIYECKUX U SJICKTPOMArHUTHBIX Konebanuii ¢
MCTIOJIb30BaHUEM (PM3UUECKUX BEIMYMH, U3yUEHHBIX B TeMe. PellieHne kaueCTBEeHHBIX 33/1a4 C OIIOPOI Ha N3yUCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH, OMTUCHIBAIONINE MEXaHUUECKUE 1 3JICKTPOMAarHUTHBIE KojieOaHus. PaboTa B rpynmax npu iaHupoOBaHUH,
MIPOBEACHUH U UHTEPIPETALUU PE3yJIbTATOB OINBITOB M AHAJIN3€E JONOJIHUTENbHBIX HCTOUHUKOB HH(OpMAIIMHU 110 TEME

2.2.

MexaHUu4yecKue 1
PIEKTPOMArHUTH
bIE€ BOJIHBI

N3yueHnue 0Opa3oBaHUs U pacIPOCTPAHCHUS MTOTIEPEUHBIX M MPOI0ILHBIX BOIH. HabmoieHrne oTpaskeHus U MPeIOMIICHUS,
uHTepdepeHun 1 udpakiud MeXaHnYecKuX BoJIH. HaGmroneHre cBsi3u pOMKOCTH 3ByKa U BHICOTHI TOHA ¢ aMIUTUTYAON U
4acTOTOM KoJieOaHuH, 3ByKOBOTO pe3oHaHca. MccneoBanue CBONCTB AIEKTPOMArHUTHBIX BOJIH: OTPaXCHHUE, MPETIOMIICHHE,
nonspusanus, nudpakuus, uatepdepenus. M3yueHnne ycinoBuid u3myueHus IeKTPOMarHUTHBIX BOJTH, B3AUMHOM OpUEHTAIIUU
BekTOopoB E, B, v B anekrpoMaranTHO# BoiHe. M3yueHre mpruMeHEeHHS JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.
OO0bsCHEeHNE MPUHIIUIIOB JCHCTBUS U YCIOBHI 0€30MaCHOT0 MPUMEHEHHUS MYy3bIKaIbHBIX HHCTPYMEHTOB, yIIbTPa3ByKOBOM

IMAarHOCTHKH B TEXHUKE U MEIUIIMHE, pajiapa, paauonpuéMHIKa, TEIEBU30pa, aHTeHHBI, Teredona, CBY-neun. Pemenne
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paC‘-IéTHbIX N Ka4CCTBCHHBIX 3aJa4 C OHOpOfI Ha U3YYCHHBIC 3aKOHLI U 3aKOHOMCPHOCTH, OIMUCBIBAIOIINUC PACTIPOCTPAHCHUC
MCXaHUYCCKHX U DJICKTPOMAarHuTHBIX BOJIH. Vyactue B JAUCKYCCHU 00 OJICKTPOMAariuTHOM 3arpsi3HCHUN 01<py>1<a}omel71 CpCabl.
Pabora B Tpyniax 1mnmpu miaHupoBaHuH, IIPOBCACHUN U UHTCPHPCTAIMU PE3YJIbTATOB OINBITOB U aHAJIN3C JOIIOJIHUTCIBbHBIX
MCTOYHHNKOB I/IH(l)OpMaHI/II/I 10 TCMEC

2.3

Onruka

10

V3yueHune ABJICHUS [I0JIHOTO BHYTPEHHETO OTPAYKEHUs, €r0 IPUMEHEHMS B CBETOBOC. M3ydyeHne Moieneil MUKpOCKOIIa,
reneckona. [lomydeHue criekTpa ¢ MOMOIIbIO MPU3MBI M JU(paKIMOHHON peiéTky. M3MepeHne moka3aress mpeioMICHHs
crekia. MccaenoBanue cBoiCTB n300paxenuit OObsCHEHHE TPUHIUIIOB ACHCTBHS U YCIOBUI 0€30IacCHOT0 MPUMEHEHHS OUKOB,
imynsl, poToanmapara, MPOSKIIMOHHOTO aNlapaTa, MUKPOCKOIIA, TEJIECKOIa, BOJIOKOHHON ONTHKH, TU(PPAKIIMOHHOW PEHIETKH,
nossipousa. Perenue pacu€THbIX 3a/1a4 ¢ SBHO 3aaHHON (PU3UYIECKOM MOJIEIIBIO C UCTIOIB30BAHIUEM OCHOBHBIX 3aKOHOB U
(bopmyn reomeTprueckoii ontuku. [loctpoenue n onucanne n300pakeHns, CO3/1aBAEMOT0 TUIOCKUM 3€PKaioM, TOHKOH JIMH30H.
PaccMoTpenue nmpeesioB NpUMEHUMOCTH F€OMETPHUYECKO onTHKHU. Pacro3HaBanre GU3NUeCKHX SIBICHUHI B ONBITAX U

OKpY KarowIel )KU3HH: MPIMOJIMHEHHOE PacIpOCTpaHEHNE CBETa, OTPaKEHHE, IPeJIOMIICHIEe, HHTephepeHnus, TudpaKkuus u
MOJISIpU3aLus CBETa, AUCIIEPCUs CBETA.

Hroro no pasaeny

24

Pa3nes 3. OCHOBBI CIeNMAJIBLHOI TEOPHH OTHOCHTEILHOCTH (1as1ee — CTO)

3.1 (OcHOBBI 4 Perrenne kauecTBEHHBIX 3a/1a4 ¢ ONOpoi Ha u3yueHHble nocTyaarel CTO. Mcnons3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTHHA JJIs
CIIeLIMAIbHOMN MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U TIPEACTaBICHUs HHMOPMALIUH MIPH MTOJATOTOBKE COOOIIEHHUH O MpaHUIAxX
Teopun MPUMEHUMOCTH KJlacCHYecKor MexaHuku u ocHoBax CTO
OTHOCUTEJIBHOCTU
Hroro no pazaeny 4
Pa3nen 4. KBanToBasi pusuka
4.1 [DnemeHTbI 6 Habmonenue ¢poroaddexTa Ha ycTaHOBKE ¢ IMHKOBOM MIacTUHOMN. MccnenoBanue 3aKkoHOB BHeIIHero (otoaddexra.
KBAHTOBOM OITHKHU OO0bsCHEHNE OCHOBHBIX ITPUHIIUIIOB AEHCTBUS TEXHUUECKUX YCTPOUCTB, TAKUX Kak: (POTO3EMEHT, (POTOIATUHK, COTHEUHAs
Oatapesi, CBETOIMO/I; ¥ YCIIOBHM UX 0€30MacHOr0 MPUMEHEHHUs B MPAKTUUECKOM *KU3HH. Perenue pacy€THbIX 3a1a4 ¢ IBHO
3aJaHHON (DU3UYECKON MOJIEIBIO C UCTIOb30BAaHUEM OCHOBHBIX 3aKOHOB M ()OpMYJT KBAaHTOBOW ONTHKHU. Perenne kavect-
BEHHBIX 3a]1a4 C OTIOPOI HA U3YUYCHHBIE 3aKOHBI. Pacrio3HaBaHue GU3NYECKUX SBICHUH B yU€OHBIX ONBITAX: (DOTOAIEKTPUUECKHIA
A exT, cBeToBoe naBieHue. OnucaHue N3y4eHHbIX KBAHTOBBIX SIBICHUH U IPOLIECCOB € MCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTA CBETA, YHEPIUs M UMITYJIbC POTOHA
4.2 |Ctpoenue atoma 4 M3yuenne Mmonenu omeita Pesepdopna. IlpoBeneHue skcnepuMeHTa HO HAOMIONEHHIO JUHEHW4aTtoro cnekrtpa. OleHka

AOCOJIIOTHBIX W OTHOCHTENBHBIX TOTPEIIHOCTEH W3MEpeHUi (U3MYecknx BennduH. V3ydeHue monenu aroma: ToMCOHA,
TUIaHeTapHOW MOJEeNM atoma, Moaenu aroma bopa. M3ydenue crnekTpa ypoBHeH 3Hepruu aroma Boaopoaa. OObsCHEHME
MPUHLIMIIOB JIEHCTBUS U YCJIOBHUH 0O€30IacHOro0 MPUMEHEHHUs! CIEKTPOCKOIla, ja3epa, KBAaHTOBOI'O KoMIbioTepa. Pemenue
KayeCTBEHHBIX 3a/1ad ¢ ONOPOM Ha U3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (U3UUecKue sBJIeHUs 1o Teme «CTpoeHHe aToMay.
Pacnio3HaBanue (U3NYECKUX SBICHUH B Y4YEOHBIX OIBITAX: BO3HWKHOBEHHE JIMHEHYATOrO CIEKTpa HW3Iy4YeHHs. AHaIu3
KBaHTOBBIX IPOLIECCOB M ABJICHUH C UCNIOIb30BaHUEM NOCTYIaTOB bopa
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4.3 |AtomHOE SIIIpO

3y4yeHne 3KCIEpUMEHTOB, JOKa3bIBAIOIINX CII0)KHOCTh CTPOEHMSI aTOMHOTO A1pa. MccnenoBanue TpeKoOB 4acTUl (110 TOTOBBIM
(dotorpadusam). M3zyuenue saepHbIX CUIL, SIEPHBIX peaklUii CHHTE3a U pacnaaa, TepMosiiepHoro cuure3a. O0bsicHeHHe
yCTpOWCTBa U IPUMEHEHHUS JO3UMETPa, KaMepbl BUuibcoHa, siIepHOT0 peakTopa, aToMHOM 60MOBI. Pemenue 3aia4 ¢ onopoii Ha
MoJTy4eHHbIe 3HaHus. Pacnio3HaBaHue pU3NUECKUX SBJICHUI B y4eOHBIX OIBITaX M B OKpYsKarollel xu3Hu. Onucanue
KBAHTOBBIX SIBJICHUI M MPOLIECCOB C UCIOIb30BAHUEM (PU3UUECKUX BEITMYUH. AHAIN3 IPOIIECCOB U SBJICHUHN C NCIIOIH30BAHUEM
3aKOHOB U MOCTYJIaToB. Vcronb30Banre HH(OPMALIMOHHBIX TEXHOJIOTUH MPU NOJATOTOBKE COOOIIEHUH O IPUMEHEHUH 3aKOHOB
KBaHTOBOU (DPM3MKH B TEXHHUKE M TEXHOJIOTHSIX, IKOJIOTUYECKUX ACTIEKTAX SEPHON SHEPreTUKH

Hroro no pasaeny

15

Pa3znes 5. DieMeHTHI ac

TPOHOMUH

U acTpopu3uKHn

DJIEMEHTBI
5.1 jacTpoHOMUU U
acTpo(r3UKH

7

[loaroroBka coobuieHuii 00 Tanax pa3BUTH aCTPOHOMUH, O IPUKIIAJTHOM U MUPOBO33PEHUECKOM 3HAYEHUH aCTPOHOMMH, O
METOZax IOJIy4YEHUs] HayYHbIX aCTPOHOMUYECKUX 3HAHUM, OTKPBITUAX B COBPEMEHHOM aCTpOHOMMH. M3yueHue coBpeMEHHbIX
[peICTaBICHUI O TPOUCX0XAeHUU U BoolK CosHia U 3B€37. M3yueHne TUIIOB rajiakTHK, paJuoralakTHK U KBa3apoB.
3ydeHue IBM>KEHUS] HEOECHBIX Tell, 3BOJIIOLUY 3BE3/ U BeenenHol, nporeccoB, MPOUCXOIAIIMX B 3BE3/1aX, B 3BE3HBIX
CUCTEMax, B MEKTIaJIaKTUYECKOI cpezie, MaciTaObHoM cTpyKTyphl Beenennoif. O0bsicHeHue paciupenus Beenennoi Ha
OoCcHOBe 3akoHa Xa006ma. [TonroToBka Kk 00CYXIEHUIO HEPELIEHHBIX MTpobiieM acTpoHoMuu. [IpoBenenne HaOIr01eHUI
HEBOOPY>KEHHBIM IJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX MPUIIOKEHUH JIsI OTIpeIeIeHuUs MOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3/ust CeBepHOro monymapus u spkue 38€31bl. [IpoBenenne HabmoaeHui B
reneckon Jlynsl, niuaner, Mueunoro [lytu. Yyactue B ACKycCHU O HEPEIIEHHBIX TPOoOJieMax aCTPOHOMUH

Hroro no pazaeny

7

Pa3jnen 6. O6001at0111€e MOBTOPEHHE

[MPOI'PAMME

6.1 (Ob6o0marormiee 4 YdacTue B JUCKYCCHH O pOJIU (DU3MKH U aCTPOHOMUU B pa3IMYHBIX chepax JIesTeabHOCTH yenoBeka. [lonrotoka
[OBTOPEHUE coOO0IIeHUH 0 MecTe (PU3NUECKON KapTUHBI MUPA B PSITy COBPEMEHHBIX MPEACTABICHUI O TIpupoie. BrimomHeHne y4eOHbIX
3aJJaHUM, IEMOHCTPUPYIOIIMX OCBOCHNUE OCHOBHBIX MOHATHH, (U3NUECKUX BEIMYUH U 3aKOHOB Kypca ¢pusuku 10—11kmaccos

HToro mo pazneny 4

Pe3epBHOE Bpems 3

OBIIEE 68

KOJIMYECTBO

YACOBIIO
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5.CITIOCOBbBI OHEHKH JOCTU/XKEHUA YYAIIUMUCA IIVITAHUPYEMBIX
PE3YJIBTATOB
@DopMbI U CPEACTBA OLIEHKH Pe3yJIbTATOB 00yUeHUs
OcHoBHBIE BUBI IPOBEPKU 3HAHUM — TEKYIas U UTOroBasl. TekyIiasi IpoBepKa MPOBOIUTCS
CUCTEMAaTHUYECKU U3 ypOKa B YPOK, a UTOTrOBasi — 10 3aBEPILIEHUH TeMBbI (pa3aena) kypea 11 kiacca.
OCHOBHBIMU METOJJaMU MPOBEPKH 3HAHUM U yMEHMH ydamuxcs B 11 kiacce sIBISIFOTCS YCTHBINA OMpoc,
MUCbMEHHBIE U JIabopaTopHble padoThl. [IMcbMeHHas MPOBEpKa OCYLIECTBIISETCS B BUAEC PUINUECKUX
JTUKTAHTOB, TECTOB, KOHTPOJIbHBIX U CAMOCTOSTENIbHBIX Pab0T. DPPEKTUBHBIM CPEACTBOM IIPOBEPKU
3HAaHUU yYalIMXCs CIYKUT KOMITbIoTep. C MOMOILBIO HETO JIETKO BBIMOIHITH U IPOBEPATH JIEKTPOHHBIE
TECTHI 10 pa3HbIM TeMaM. KosinyecTBo U pacrpeieieHie KOHTPOJIbHBIX YPOKOB [0 TEMaM yKa3aHbl B
Tabnuue.
Konmponw u oyenka pesynsmamos 0CBOCHUs y4eOHOM AUCLUIUINHBI OCYILECTBIIETCS MPENoiaBaTesieM B
npoliecce NpoBeIeHHsI Ja00paTOPHBIX PabOT, TECTUPOBAHUS, KOHTPOJIBHBIX pabOT, TMATHOCTUYECKUX
paloT, a Tak)Ke BBIIOJIHEHUS 00Y4arOIUMKCS HHANBUIYAIbHbIX 33aHNUH, IPOEKTOB, UCCIIEAOBAHHH.
B mikosibpHOM npakTHKE CyIEeCTBYET HECKOJIBKO TPAJAULMOHHBIX (POPM KOHTPOJIS 3HAHUN M yMEHUH
yUaIIUXCSL:
] ¢pu3nyeckuil AUKTAHT
] TecroBOE 3aaHUE
[] xpaTkast camocTosITeIbHas paboTta
] muchbMeHHasi KOHTpoJIbHas paboTa
[ koHTpOJIBHAS JTabopaTopHas paboTa
[] yCTHBIN 3a4€T IO U3YYEHHOU TeMe.

Kpurepuu oueHuBanus.
Kpurtepun oneHnBaHus YCTHBIX OTBETOB Y4aIUXcs
OtmeTka «5»: - yyamuiicst 0OHapyXKMBaeT MPaBMUIIbHOE TOHUMaHUE (PU3NIECKOH CYyIIHOCTH
paccMaTpuBaeMBbIX SIBJIEHUM U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUI, JA€T TOUHOE ONPEECICHNE U
HCTOJIKOBAaHUE OCHOBHBIX MOHATHUH, 3aKOHOB, TEOPHIl, a TAKKE BEPHOE OINpeieieHHE (PU3NUIECKUX
BEJIMYMH, UX €MHHUII U CIOCOOOB U3MEPEHHUS; * TPABUIIBHO BBITOJIHSIET YEPTEKH, CXEMbI U IpauKH,
COITYTCTBYIOIIIME OTBETY; * CTPOUT OTBET IO COOCTBEHHOMY IIJIaHy, COIIPOBOXK/IAET paccKa3z CBOUMHU
IpUMepaMu, yMeeT MPUMEHSATh 3HaHUSI B HOBOM CUTYallMy NP BHIMOIHEHUH TPAKTUUYECKUX 3aJaHui; -
MOJKET YCTaHOBUTbH CBSI3b MEXK/y U3y4YaeMbIMH U PaHEe U3YYEHHBIMH B Kypce (U3UKHU BOIIPOCaMHU, a
TaK)Ke C MaTepralioM, YCBOCHHBIM MPU U3YUEHUHU APYTUX MPEAMETOB.
OTtMmeTKka «4»: - CTaBUTCS, €CJIM OTBET y/IOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OTMETKY
«5», HO B HEM HE HUCIOJIb3YIOTCA COOCTBEHHBIN IIaH paccKasa, CBOM NMPUMEpPHI, HE IPUMEHSIOTCS 3HAaHUS
B HOBOI! CUTYyalluy, HET CBA3M C paHEe N3yUYEHHBIM MAaTepHajIOM M MaTepUaIoM, YCBOSHHBIM IIPH
U3yYEHUH JPYTUX MPEIMETOB.
OtmeTka «3»: - CTaBUTCS, €CIM OOJIbIIast YaCTh OTBETA YOBJIETBOPSET TPEOOBAaHUSM K OTBETY Ha
OTMETKY «4», HO 00HApPY>KHUBAIOTCS OT/AEIbHbIE TPOOEIbI, HE MPEMATCTBYIOUINE JabHEHIIIEMY YCBOCHHUIO
IIPOrPaMMHOI0 MaTepUalla; yqaliuiicss yMeeT IPUMEHATh MOJIYyUYEHHbIE 3HAHUS IIPU PELLIEHUH IIPOCTBIX
3aj1au C UCIOJIb30BAHUEM T'OTOBBIX (POPMYJI, HO 3aTPyAHSACTCS MPU PELICHUH 3a1a4, TPEOYIOIUX
npeoOpazoBanue GOPMYIL.
OTtMmeTKa «2»: - CTaBUTCS B TOM ClIydae, €CJIM yJaluiics HE OBJIaJIe] OCHOBHBIMU 3HAHUSMU U
YMEHHUSIMHU B COOTBETCTBUHU C TPEOOBAHUSMU IMPOTPAMMBI.
KpuTtepun oneHnBanus pe3yJibTATOB BbINOJIHEHUS JIa00OPATOPHOI padoThI
OTtMmeTKa «5»: yUanuiics BHIOIHSAET paboTy B MOJHOM 00BeMe ¢ COOITIOACHNEM HEOOXOMMOM
MOCJIEI0BATEILHOCTH IIPOBEACHMSI ONIBITOB M U3MEPEHUH; © CAMOCTOATEIBHO U PAaLllMOHAIBHO MOHTHPYET
Heo0XxouMoe 000pyI0BaHHE, BCE OIBITHI IIPOBOJIUT B YCIOBHSX U PeKUMAaX, 00CCIICUHBAIOIIIX
MOJTyYCHHE BEPHBIX PE3yJIbTATOB M BEIBOJIOB; * COOIIIOAAET TPEOOBaHMsI O€30MMacCHOCTH TPYa; * B OTUETE
NPaBUJIBHO U AKKYPATHO JI€JIAeT BCE 3alMCH, TAOJINIbI, PUCYHKH, YEPTEXKH, I'PaUKH, BEIYNCIICHUS;
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OtMmeTKa «4»: BHIIOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO YUEHUK JOIMYCTHII HEJI0UeThl U HerpyOble
OLITMOKH.

OtmMmeTtka «3»: pe3ybTaT BHIIOJHEHHONW YaCTH TAKOB, YTO IO3BOJISIET ITOJIyYUTh [IPABUIIbHBIE BHIBOBI,
HO B X0/I€ IPOBEICHUS ONbITa U U3MEPEHUH OBLIM JOITYIIECHBI OIIMOKH.

OTtMmeTKa «2»: pe3yabTaThl HE O3BOJISIOT MOJIYYUTh IPABUIbHBIX BHIBOJOB; OIBITHI, H3MEPEHUS,
BBIUMCJIEHUSI, HA0JII0IEHUSI IPOU3BOWINCH HEBEPHO. BO BCex cilydasx OLleHKa CHUKAETCSl, €CIIM YUEHUK
He coOiro1an TpeOoBaHMit 0€301IaCHOCTH TPy aa

Kpurepun oneHuBaHNs NHCbMEHHBIX KOHTPOJIBHBIX Pa0oT (YYMTBIBAETCH, KAKYI0 YaCTh padoThI
Y4YCHHMK BbIITOJTHH)

11 kaace

«3»: - BBINOJIHEHBI BCE 3a/1aHUs IEPBOIO YPOBHS

«4»: - BBIIOJIHEHBI BCE 3a/laHUs IEPBOI'O YPOBHS U OJHO 3a/laHU€ BTOPOr0 YPOBHS

«5»: - IATh 3a/laHU IEPBOT0 YPOBHS M BTOPOT'O YPOBHS

Kputepun oneHuBaHus yMeHHIl peliaTh pacyeTHbIe 3aa4H

OtmeTKa «5» - B JJOTMYECKOM PACCYXIEHUU U PELIEHUN HET OLIMOOK, 3a/1a4ya pelleHa paluoHaIbHbIM
CIocoO0OM.

OtmeTKa «4» - B JOTMYECKOM PACCYXAEHUU U PELIEHUN HET CYLIECTBEHHBIX OIMOOK, HO 3a/1a4ya peleHa
HEepalMOHAIBHBIM CLIOCOOOM WIJIM AOMYIIEHO He OoJiee ABYX HECYLIECTBEHHBIX OINOOK.

OtmeTKka «3» - B JOTMYECKOM PACCYKACHUHU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIEHa CYIeCTBEHHAs
omnOKa B MaTeMaTHYECKUX pacuéTax.

OTtMmeTKa «2» - UMEIOTCS CYIIECTBEHHBIE OITMOKH B JIOTHYECKOM PACCYXIECHUH U B PEIICHUU.

Ouenka TecToBBIX padoT.

TecTbl, cocTOSIIME U3 TISTH BOIIPOCOB, MOXHO MCIOJI30BaTh MOCIIE U3YyUEHUS KaX10ro MaTepuana
(ypoxka). Tect u3 10—15 BompocoB HcmoNb3yeTcs 1Jis Hepuoguaeckoro kouTpois. Tect nz 20—30
BOIIPOCOB HEOOXOAMMO HCIIOIb30BaTh JIJIsl UTOTOBOTO KOHTpoJIs. IIpy onleHMBaHUM HUCIIONIBb3YyETCS
CJIeyromIast IIKaa: JJIsl TeCTa U3 MATH BOIMPOCOB * HET OMIMOOK — OTMETKA «5»; * 0/IHa OIIHOKa -
OTMETKA «4»; * IBE OMIUOKH — OTMETKA «3»; * TpU OMMOKN — OTMETKa «2». J{mst Tecta u3 30 BOmpocos:
* 25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»; * 19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»; * 13—
18 mpaBHUIIBHBIX OTBETOB — OTMETKA «3»; * MEHbIIE |2 NMPaBUIBHBIX OTBETOB — OTMETKA «2»
6.0OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOT'O U YYEBHO-METOJAUYECKOI'O
OBECIIEYEHUS PABOYEN ITIPOT'PAMMBI

bubuanorpaguyeckuii CnuCOK MeTOAUYECKUX H y4eOHBIX 10COOM, HCIO0JIb3yeMbIX B
o0pa3oBaTeJIbHOM Ipouecce

1. Yuebnuk « ®PU3NUKA-10» ®I'OC, Mskumes I'.4., Byxosues b.b.,ba3oBbIif ypoBeHb

2. Coopnuk 3ama4 o ¢usuke. 10-11 kmaccel. bazoBsiii u mpodmibHbl ypoBeHb. H. A .ITapdentreBa. M.
«IIpocsemenne»

3. AugpromedkrH C.M. «KOHCTpYKTOp caMOCTOSITEIbHBIX U KOHTPOJIbHBIX paboT 10-11kmacce» M.
IIpocsemienue.

4. ®uszuka «Metoapl pemenus Gusnueckux 3agau» Macrepckas yuutens/ H. U. 3opun. M. BAKO.

5. @ponTankHBIe Tab0paTOpHBIE paboTHI 10 Gu3nke B 7-11 kiraccax 00meodpa3oBaTeIbHBIX
yupexxaenusx: Kua. ans yuurens / B.A. Bypos, F0.1. luk, b.C. 3Bopbikun u ap.; nox pen. B.A. Byposa,
I'.I". Hukudoposa. — M.: [Ipocsemienne: Yueb. iur.,

6. KonTponbHbIe 1 mpoBepoyHbie paboTs! o gusuke. 7-11 kmace. M. Ipoda.

7. duddepeHnmpoBaHHbIe KOHTPOJILHBIC pPaboThl. 7-11kmacc. M.; U3natenbckmii nom «CeHTsopb» 2016
Hudgpossbie 00pa3oBaTesibHbIE pecypchl (151 YIALMXCH)

1.ITnaropma Poccuiickoii anekTponHo# mkoasl POIILI https://fg.resh.edu.ru/.

2.ITopran http://skiv.instrao.ru/

HudpoBbie 06pa3oBaTe/ibHbIE pecypchl (sl yuuTeieii):

bubnmoreka LIOK https://m.edsoo.ru/7f41c97¢c
JJIeKTPOHHBIE y4eOHbIe U3IaHusl (A1l yHAIIMXCH)



https://fg.resh.edu.ru/
http://skiv.instrao.ru/
https://m.edsoo.ru/7f41c97c
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1. Bugeoypoku 1o OCHOBHBIM MPEJAMETaM IIKOJIbHOW MPOTrPaAMMBI.
http://interneturok.ru/ru/school/physics/9-klass
2.ludposoii cepsuc «IIpocsemenus», marpopma LECTA
HNuTepHeT- pecypcebl
1. www.fcior.edu.ru (deaepaibHbiii ICHTP HHGOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB).

2. www.dic.academic.ru (Axagemuk. CioBapu u SHIMKIONEAMH). WWW.booksgid.com (Booka Gid.
DNeKTpoHHass OMOIHOTEKA).

3. www.globalteka.ru (I'mobanreka. ['mo6anbpHas OMOIMOTEKA HAYYHBIX PECYPCOB).

4. www.window.edu.ru (Eauroe okHO q0cTyMa K 00pa3oBaTeIbHBIM pecypcam).

5. www.st-books.ru (JIyurras yueOHas muteparypa).

6.  www.school.edu.ru (Poccuiickuii 06pa3oBaTeNbHbIN TOPTai. JlOCTYITHOCTh, Ka4eCcTBO, dhheK-
TUBHOCTB). WwWw. ru/book (DnekTpoHHas OMOIMoTeYHasi CUCTEMA).

7. www.alleng.ru/edu/phys.htm (O6pa3oBatensubie pecypcsl MaTepHeTa — ®usuka). www. school-
collection. edu. ru (Equnas komnekuus nu@poBbIX 00pa30BaTEIBHBIX PECYPCOB).

8.  https//fiz.1september.ru (yueOHO-MeTOIMUECcKas Ta3eTa «DU3ukKa).

9.  www.n-t.ru/nl/fz (HoGeneBckue naypeats 1o GuU3MKe).

10.  www.nuclphys.sinp.msu.ru (SInepuast pusuka B UarepHere).

11.  www. college. ru/fizika (Ilonroroska k EI'D).

12.  www.kvant.mccme.ru (Hay4HO-TIOIyJIIPHBIA (U3UKO-MaTeMaTHYECKUI KypHalI «KBaHTY). Www.
yos. ru/natural-sciences/html (ecTecTBEHHO-HAYUYHBIH KypHAI JJIs1 MOJIOIekKH «I1yTh B HAYKY»).
Jlutepatypa, HCI0JIb30BaHHAS IPU MOATOTOBKE MPOTrPaMMbl

1.®enepanbHas oOpa3oBarenbHas MporpaMMa ocHOBHOTo obuiero oopazosanus (POII COO)
2.Konnenuus npenojgaBanus yuedbHnoro npeamera «Pusnka» B 00pa30BaTENbHBIX OpraHU3aIHIX
Poccwuiickoii Denepariuu, pealn3yOIUX OCHOBHBIE 00IIe00pa3oBaTeIbHBIE MPOTPaMMBI (YTBEpKICHA
pemenneM Komnernn Munnpocsemenust PO, npotokon ot 3 nexadbps 2019r. NelIK-48H)

3. ®enepanbHbIiA TOCYIApPCTBEHHBIN 00pa30BaTENbHbIN CTAaHIAPT OCHOBHOTO 0011eT0 00pa3zoBaHus /
MunucrepcTBo npocseenus Poceniickont @enepannn. Peectp npuMepHBIX OCHOBHBIX
00pa3oBaTeNIbHBIX TPOrPAMM.

[DnexTponnsrii pecypc]. URL:
https://fgosreestr.ru/educational _standard/federalnyi-gosudarstvennyiobrazovatelnyi-standart-osnovnogo-
obshchego-obrazovaniia



http://interneturok.ru/ru/school/physics/9-klass
https://multiurok.ru/all-goto/?url=http://www.fcior.edu.ru/
https://multiurok.ru/all-goto/?url=http://www.dic.academic.ru
https://multiurok.ru/all-goto/?url=http://www.booksgid.com/
https://multiurok.ru/all-goto/?url=http://www.globalteka.ru/
https://multiurok.ru/all-goto/?url=http://www.window.edu.ru/
https://multiurok.ru/all-goto/?url=http://www.st-books.ru/
https://multiurok.ru/all-goto/?url=http://www.school.edu.ru/
https://multiurok.ru/all-goto/?url=http://www.alleng.ru/edu/phys.htm
https://multiurok.ru/all-goto/?url=http://www.n-t.ru/nl/fz
https://multiurok.ru/all-goto/?url=http://www.nuclphys.sinp.msu.ru/
https://multiurok.ru/all-goto/?url=http://www.kvant.mccme.ru/
https://fgosreestr.ru/educational_standard/federalnyi-gosudarstvennyiobrazovatelnyi-standart-osnovnogo-obshchego-obrazovaniia
https://fgosreestr.ru/educational_standard/federalnyi-gosudarstvennyiobrazovatelnyi-standart-osnovnogo-obshchego-obrazovaniia
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11 KJIACC
KAJIEHJAPHO-TEMATHYECKOE INTIAHUPOBAHUE
No Jlarta Konu-
n/m Tema ypoka HECTBO
[Inan | ®akr Hacos
Paznen 1. Daexkrpogunamuka (114.)
1 IlocTossHHBIE MArHUTHI U UX B3aHMOﬂeﬁCTBHe. 1

MarnutHOoe nosue. BekTop MaroHuTHOM HHAyKIMH. JInHun
MAarHuTHOM MHAYKIUHU

2 IlocTossHHEBIE MArHUTEI B X B3aUMOJIEHCTBUE. 1
MarnutHoe noJie. BeKTop MarHuTHOM MHAYKUMH. JIMHUK
MArHUTHON MHIYKIIMH

3 JIaGoparopnas padotaNel «/3yyeHre MarHuTHOTO TOJIS 1
KaTYLIKU C TOKOM»
4 JIeficTBHE MarHUTHOTO I10JI HAa IIPOBOJIHUK C TOKOM. 1

Cuna Amrmepa. JlaboparopHas padora
Ne2«MccenmenoBanne ASHCTBUS ITOCTOSIHHOIO MarHuTa Ha
paMKy C TOKOM»

5 JIeficTBHEe MarHUTHOTO T10JI1 HA JIBHXKYIIYFOCS 1
3apspkeHHy10 yactuiy. Cuna Jlopenna. Pabora cuisr
Jlopenua

6 OnexTpoMarauTHas nHAykus. [loTok BekTopa 1

MarHuTHON MHAYKIMHU. D /C nHayKunu. 3aKoH
AJIEKTPOMArHUTHON MHAYKIMU Papanes

7 JlabopaTtopHnas pabota Ne3«MccnenoBanue siBICHUS 1
9JIEKTPOMArHUTHON UHAYKIIUU
8 NunyktuBHOCTH. ABNenne camonnaykuuu. 3/1C 1

CaMOMHAYKIUU. DHEPTUsI MATHUTHOTO TOJIS KaTyIIKU C
TOKOM. DJIEKTPOMAarHuTHOE MOJIe

9 TexHn4yeckue ycTpoicTBa U UX IPUMEHEHUE: 1
MTOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUTHI,
AJIEKTPOABUIaTENb, yCKOPUTENIN JIEMEHTAPHbBIX YaCTHIL,
WHIYKIIMOHHAS TTeYhb

10 O6o06maromuii ypok « MarHuTHOE TOJI€. 1
DneKTpOMarHuTHasi UHAYKLUS
11 KonTponbhas padoraNel o teme « MaruutHoe nose. 1

BHGKTpOMaFHI/ITHaﬂ WHIOYKOUWS»

Pa3nen 2. KosieOanusi 1 BOJIHBI (24 4.)

12 CBobOoaHBIe MexaHHUYecKue konebanus. ['apmMoHnueckue 1
KosieOaHus. YpaBHEHNE TAPMOHHYECKUX KOJICOAHUH.
[TpeBpaiiieHre YHEPTHA

13 JlabopaTtopHas pabota Ned«HccnenqoBanue 3aBUCUMOCTH 1
MepUoJIa MaJIbIX KOJIeOaHHIi Tpy3a HA HUTHU OT JITHHBI
HUTH A MacChl Tpy3a»

14 Koneb6arenbublil KoHTYp. CBOOOAHBIE 1
3JIEKTPOMArHUTHBIE KOJIeOaH!sI B UACATHHOM
KOJICOATEITbHOM KOHTYpe. AHAJIOTHUS MEXKITY




MCXaHUYCCKHMHU U SJICKTPOMAarHMTHBIMU KOJICOaHHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs YHEPTUU B
MIeaIbHOM K0JIe0aTeIbHOM KOHTYpe

16 [IpencraBnenue o 3aTyXaromux KojaeOaHHsX.
BriHy ) 1eHHBIE MeXaHUYEeCKHE KoeOanus. PesoHnaHc.
BrIHyXIeHHBIE 2JIeKTPOMAarHUTHBIE KOJICOaHUs

17 Ilepemennblii Tok. CHHYCOUJAIbHBIN IEPEMEHHBIN TOK.
MoOUIHOCTb EPEMEHHOI0 TOKa. AMIUIMTYIHOE U
JCHUCTBYIOIIEE 3HAUYCHHE CHJIBI TOKA U HANIPSDKEHUS

18 Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpeOIICHNE YICKTPUICCKON SHEPTHH

19 VY CTpoiCTBO U MPAaKTUUECKOE TPUMEHEHHE
AJIEKTPHUYECKOTO 3BOHKA, TeHEPaTOpa NEPEMEHHOTO TOKa,
JMHUHN dJIEKTporeperay

20 DKOJIOTUYECKHE PUCKH TIPU TIPOU3BOJICTBE
anekTposHepruu. KyiabTypa ucnonb3oBaHus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KHU3HH

21 MexaHnuecKue BOJIHBI, YCIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. CkopocTh pacpOCTpaHEHUs U UTMHA BOJIHBEI.
ITonepeunsle ¥ MPOAOIBHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. [']poMKOCTh 3ByKa. BricoTa TOHa.
TemOp 3ByKa

23 DJeKTpOMarHuTHbIE BOJHBI, UX CBOMCTBA U CKOPOCTb.
[IIkasa 3IeKTPOMarHUTHBIX BOJIH

24 [TpuHIUNBI paAMOCBS3U U TeNeBUeHUS. Pa3BuTHe
CpeACTB CBsI3U. Panmonokanus

25 Konrponbnas padoraNe2 no teme «Konebanus u BOTHBD)

26 [IpsiMmonuHeitHOE pacpocTpaHeHHe CBETa B OTHOPOTHON
cpene. Toueunslid HICTOYHHK cBeTa. JIyd cBeTa

27 OtpaxxeHue cBeTa. 3aKOHbI OTPAYKEHUS CBETA.
ITocTpoenne n300pa’keHHi B INIOCKOM 3epKajie

28 [Ipenomiienue creta. [ToHOE BHYTPEHHEE OTPaKCHHE.
[IpenenbHbli YroJ MOJIHOTO BHYTPEHHETO OTPAYKEHMSI

29 JlaboparopHast pabota Ne5 «3mepenue mokaszarens
MIPEJIOMJICHUS CTEKIIa»

30 JIunsel. [Toctpoenne nzodpaxenwuii B muH3e. Dopmyna
TOHKOH JIMH3bL. YBEJIUYEHUE JIUH3bI

31 JlabopaTtopHas pabota Ne6«lccrnemoBanue CBONCTB
M300paXKEHUH B IMH3AX)

32 Hucnepcus cera. CrioxkHbIN cocTaB Oemoro ceta. LIBerT.
JIaGoparophas pabota Ne7«HaGmonenue qucnepcun
CBETa»

33 Wntepdepennus cBera. Audpakius cera.
Jndpakuronnas peméTka

34 [TonepednocTs cBeTOBBIX BOJH. [losspr3anus ceera

35 Onrtuyeckre mpuOOPHI M YCTPOUCTBA U YCIOBUS UX
0€301acHOTO MPUMEHEHUS

Paznen 3. OcHOBBI ClIeIIHAJIBLHON TEOPHH OTHOCUTEILHOCTH (44.)
36 I'panupl IPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.




4

[ToctynaTel cienuaibHOM TEOPUH OTHOCUTEIHHOCTH

37

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHUE
BpeMeHI/I nu COKpaIJ_IeHI/IC JIJINHBI

38

OHeprus U UMILYJIbC PEISITUBUCTCKON YacTULbl. CBA3b
MAaccChl ¢ SJHEPrUel U UMIYJIbCOM. DHEPIHUs MOKOsI

39

Konrtponsnas padoraNe3 no teme «OnTrka. OCHOBbI
CHEIMAJIbHON TEOpUU OTHOCUTEIbHOCTHY

Paznen 4. KantoBas pusuka (154.)

40

®otonbl. Dopmyiia [lnanka. DHeprus 1 UMnysbsc GoToHa

41

OTtkpeiTHe U uccienoBanue Gorodddexra. OnbiThl A. T
CroisieroBa

42

3akonbl portorddexra. YpaBHeHne DUHIITSHHA IS
doroaddexra. «Kpacnas rpannna» Gotordpdexra

43

JaBnenue cBera. OnbiTel [1. H. JIebeneBa. Xumudeckoe
JIICUCTBUE CBETA

44

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE:
(dhoTosneMeHT, (OTOIATYUK, COTHEUHAs OaTapes,
CBETOMO]T

45

Pemrenne 3amgad 1mo remMe «J1eMEHTHI KBAHTOBOM OIITUKIY)

46

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
paccesHHIO a-dactull. [lnanerapHas Moaens aToma

47

[Toctynarer bopa. M3ny4yenue u noriomieHne GoToHOB
IIpU TIEPEXO/IE ATOMA C OJTHOTO YPOBHS SHEPTUU Ha
Apyroi. Buasl criekTpos

48

BousiHoBbie cBoMcTBa yacTuil. Bosubl ne bporins.
Kopnyckynsipao-BoHOBOM gyanu3m. ClIOHTaHHOE U
BBIHY KJICHHOE M3JTy4YeHUE

49

OtkpeiTHe paguoakTuBHOCTH. OmbITH Pesepdopaa mo
OTIpEICNICHUIO COCTaBA PAJIMOAKTUBHOTO U3JIyUECHHUS

50

CoiicTBa anb(da-, 6era-, ramma-u3nydcHus. Briusaue
PaJMOAKTUBHOCTH Ha )KHBBIC OPTaHU3MBI

51

OTkpbITHE POTOHA U HeWTpoHa. M30TOmbI. Abda-
pacmaji. DIeKTPOHHBIN U MO3UTPOHHBIHN OeTa-pacna.
['amMmma-u3nydenue

52

DHeprus CBA3U HYKJIOHOB B sJipe. SIIepHble peaklnH.
Anepubrit peaktop. [IpoOaemMbl, MepCIIEKTUBHI,
JKOJIOTHYECKHUE aCIIEKThI SIAEPHOU YJHEPTETUKU

53

DnieMeHTapHbIe YacTullbl. OTKPBITHE MO3UTPOHA.
Metoabl HaOIIOACHHUS U PETHCTPALIUH 3JIEMEHTapHBIX
yactull. Kpyrieiii cton « DyHaaMeHTaabHbIe
B3auMOJIeHCTBHA. EMMHCTBO (U3MUECKOil KapTHHBI
MHpay

54

Konrtponsnas padora Ne4 o teme "KBanTtoBas ¢pusuka"

P

asjaeJ S.

JJIeMeHTHI ACTPOHOMMHU U acTpopu3uku (74.)

55

Drtanbl pazButus actpoHomud. [Ipuknannoe u
MHPOBO33PEHUYECKOE 3HAUEHHE ACTPOHOMMH. Buy
3BE3aHOTO HeOa. Co3Be3 s, SpKue 3BE3/bI, IIAHETHI, UX
BuauMoe aBrmkeHue. CoaHeuHas cucrema

56

Connue. CosnHeuyHast akTUBHOCTb. McTOUHMK 3HEprun




CouHia 1 3831

57

3BE3/1bI, NX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI IIIaBHOU
MOCJIeI0BAaTEeNbHOCTH. BHYyTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHBIE TTPEICTABICHHSI O TPOUCXOXKICHUH U
spoatonuu CoJIHIA U 3BE3]T

58

Muneunsiii Ilyte — Hama I'anaktuka. [lonoxenue u
newkenue Conuua B [N'anmaktuke. ["anaktuku. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

Bcenennas. Pa3oeranue ranaktuk. Teopus bosibiioro
B3pbiBa. PennkroBoe u3nydyenue. MeraranakTuka

60

Hepemennsie nmpobieMbl acCTpOHOMUHT

61

Pewenue 3amau no reme "Di1eMEHTBI aCTPOHOMUU U
actTpopuzuku"

Paznen 6. O6o0maromee nopropenue (44.)

62

O6o6maromuit ypok. Poib pusuku u actponomuu B
9KOHOMHYECKOH, TEXHOJIOTHYSCKOM, COITMAJIEHON 1
ITUYECKOHN cdepax JAesITeTbHOCTH YeIIOBeKa

63

O6o06maromuii ypok. Poibs u mecto ¢pusznku u
ACTPOHOMUU B COBPEMEHHOM HAyYHOM KapTUHE MUpa

64

O6o06maromuii ypok. Poib pusznyeckoit Teopuu B
(hopMUPOBaHHUY MPECTABICHUN O PU3MUECKOU KapTHHE
MUpa

65

O6o06maromuit ypok. Mecto pusnueckoir KapTHHBI MUpa
B 00I1IeM STy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MaruutHoe nosie. DJIeKTpoMarHuTHas
WHIYKITAS

67

PesepBHbIiil ypok. OnTuka. OCHOBBI cClIELIUATBHON TEOPUHU
OTHOCHUTEITLHOCTH

68

PesepBHelit ypok. KBanToBas husuka. D1eMeHTHI
aACTPOHOMHUU U acTPOPHU3UKH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KVIACC

KAJIEHIAPHO-TEMATHUYECKOE IINTAHUPOBAHUE

No Harta Konm.
4acoB
n/n | Iman | ®dakt Tema ypoka
Paznen 1. daekrpoaunamuka (54.)

1 [TocTosiHHBIE MAarHUTHI M UX B3aUMOAeHCTBUE. MarHuTHOE 1oJe. 1
Bextop MarHuTHOM MHAYKUHUH. JIMNHUM MarHUTHOW UHIYKUWH

2 JlelicTBuE MarHUTHOTO MOJISI HA IPOBOJHHUK C TOKOM M Ha 1
JBIKYIYIOCS 3apsbKeHHYo yactuny. Cuna Amnepa. Cuna
Jlopenua

3 DnekTpoMarHuTHas HHAYKIHA. [I0TOK BEeKTOpa MarHUTHOM 1
uHayKuud. DJ1C uHayKuuu. 3aKOH 3JIEKTPOMAarHUTHON UHYKIIMU
QDapanes

4 Jlaboparopuas padota Nel «VccnenoBaHue sBICHUS 1
AJIEKTPOMArHUTHON MHTYKIIHW)

) NupyktuBHOCTD. SIBneHue camonnaykunu. 31C caMOUHIYKIUH. 1
DOHeprust MarHUTHOT'O TOJISI KATYIIKU C TOKOM. DJIEKTPOMarHuTHOE
noJje

Paznen 2. Kosie0anust u BoJiHbI (14 4.)

6 CBoOoiHBIE MeXaHNUecKue KojeOanus. ['apMoHnueckue 1
KoseOaHus. YpaBHEHUE rapMOHUYecKuX Kojebanuil. [IpeBpamienue
SHEpPIruu

7 Jlabopartopnast pabota Ne 2 «MccneqoBanue 3aBUCUMOCTH TTEpUOaA 1
MaJIbIX KoJieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTU M MacChl TPy3a»

8 Konebartenbublit koHTYp. @opMmyna ToMcoHa. 3aKOH cOXpaHEHUS 1
HHEPIUU B HJICAIbHOM K0JIeOaTeIbHOM KOHTYpE

9 [IpencraBnenue o 3atyxaromux KojaeOaHusX. BelHyk1eHHbIE 1
MexaHudeckue Kojebanus. PeoHanc.

10 [Tepemennsrit Tok. Tpanchopmarop. [IpousBoacTso, nepeaava u 1
noTpeOIeHne SIEKTPUIECKON SHEPTHU

11 Mexanunueckue BoiHbl. [lepron. CkopocTs U JUIMHA BOJIHBI. 1
[ToriepeyHble ¥ MPOAOIBHBIE BOJIHBL

12 3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Bricora ToHa. TemOp 1
3ByKa

13 [TpsmonnHeitHOe pacipocTpaHeHHe CBETa B OJTHOPOIHON Cpejie. 1
Toueunslil CTOUHUK cBeTa. JIyd cBeTa

14 OTtpakeHue 1 MPEJIOMIIEHUE CBETa. 3aKOHbBI OTPAXKEHUS U 1
npenoMiieHus ceera. [loctpoenne n3o0paxxeHu B MIOCKOM
3epKaie

15 Jlunzel. [Moctpoenue nzodpaxenuii B muuze. ®opmysa TOHKOM 1
JMH3BL. Y BeJTMUCHHUE JIMH3BI

16 Konrposasnas paboraNel nmo reme «MaruuTtHoe nouie. 1
OnekTpoMarauTHast uHAYKWa. Konebanust 1 BOJIHBI»

17 Hucnepcus ceera. CnoxHblli cocTaB 6enoro csera. L[ser. 1
Jlaboparopras pabota Ne3«HaluroieHne TuCrepcun CBEeTa

18 Wntepdepennus cera. Audpakius csera. JJudpakunonnas 1
peleérka

19 Ontuyeckue npuOOPHI U yCTPOUCTBA U YCIOBUS UX 0€30IaCHOTO 1

MMPUMCHCHU S




Paznen 3. KBanToBas ¢pusnka (94.)

20 ®otonsl. Dopmyna [lnanka. DHeprust 1 UMIyJIbC GOTOHA 1

21 OtkpeiThe 1 uccnenopanue Gorordpdexra. OnbiTel A. I'. 1
CroneroBa. 3akoHb! (hoTodddekra. YpaBHeHHE DUHIITECIHHA IS
doroaddexra. «Kpacnas rpanunay Gorordpdexra

22 Mopenbs aroma Tomcona. OnbiTel Pesepdopa mo paccestHuro o- 1
yactull. [InanerapHas Moienb aroma

23 [Toctynater bopa. U3nydyenue u nornomnieHne (OTOHOB MPHU 1
Iepexo/ie aToMa ¢ OJHOr0 YPOBHS SHEPTUU Ha Apyroi. Buasl
CIIEKTPOB

24 OTkpeiTHE pagunoakTuBHOCTH. OnbITH Pesepdopaa mo 1
OIPEJICICHUIO COCTaBa PaIMOAKTUBHOIO U3IYUYEeHHUs

25 CoiictBa anb(a-, 6era-, ramma-u3nyuenus. Biusaue 1
PaJlMOAKTUBHOCTHU HA KUBbIC OPraHU3MBbl

26 OTkpblTHE IPOTOHA U HEWTpOoHA. M30TONEL. Anbda-pacnan. 1
DNIEKTPOHHBIA U MMO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue

27 OHeprus CBsI3U HYKJIOHOB B sipe. SepHble peakuuu. S aepHblit 1
peaxtop. IIpobaembl, nepcrneKTUBBI, FKOJIOTMYECKUE ACTIEKThI
SIEPHOM SHEPreTUKH

28 Konrponsnas padora Ne2 o teme «KBanToBast puznka» 1

Pa3znen 4. JjaeMeHTHI ACTPOHOMUU U acTpou3uku (44.)

29 Ortarnel pa3BUTHA acTpoHOMUU. Bup 3B€31H0r0 HEOa. Co3Be3nus, 1
spKue 3BE31pl, M1aHeThl. CoiHeuHas cucteMa

30 Comnnne. Connednast akTuBHOCTb. McTounuk sneprun ConHIa U 1
3BE3T

31 3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/1bI TTIaBHOU 1
nocje10BaTeabHOCTH. BHyTpeHHee cTpoeHue 3B€31. CoBpeMeHHbIe
NIPEJCTABICHUS O TPOUCXOXKACHUH | dBoJoIK CoHIIA U 3BE31

32 Muneunsiii [1yTe — Hama ["anaktuka. [lonoxxenue u 1BUKeHHE 1
Comana B NanakTuke. ["anakTuku. YEpHBIE OBIPHI B SIpax raJIaKTHK
Paznen 5. O6o0maromee nopropenue (24.)

33 PesepBHblil ypok. MarautHoe nose. DJIeKTpOMarHUTHasT MHY KU 1

34 PesepsHsiii ypok. Ontuka. KBantoBas ¢gusmuka 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




