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NNOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o ¢usuke 6a30BOro ypoBHsS Ha YpOBHE CpeaHero o0miero oopa3oBanus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TPeOOBaHUIA
K pe3yjbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM mporpaMmsbl, peactabiieHHbIX B DI'OC COO, a Takxke ¢ yuérom denepaibHoi paboueit
IporpaMMbl BOCHUTAHMA M KOHLENLMU IpernojaBaHus ydeOHoro mnpenmera «Pusuka» B 00pazoBaTelbHBIX OpraHuzanusx Poccuiickoit
®denepanuy, pean3youuX OCHOBHbBIE 00pa30BaTEIbHbIE IPOIPAMMBI.

Copepxanue mporpamMMmbl 1o (pu3uke HampaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTHHBI Mupa oOywarommxcs 10-11
KJIAacCOB IIpU OO0y4eHHMH HUX (u3uKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-IESATEIBbHOCTHOro mnoxaxona. IIporpamma mo ¢usuke
cootBercTBYeT TpeboBanussM PI'OC COO k miaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METAIIPEIMETHBIM pe3yJibTaTaM 00y4eHHs, a TaKxKe
YYUTHIBAET HEOOXOIMMOCTH pEaTH3alMd MEXIPEIMETHBIX CBs3€H (PH3MKH C €CTeCTBEHHO-HAyYHBIMH YYeOHBIMH mOpeaMmeramu. B Hel
OTIPENIENIAIOTCS OCHOBHBIC IIeNTM M3y4eHUs (PU3MKH Ha ypOBHE CpeIHEero oomero o0pa3oBaHUs, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca
(bU3UKU: JINYHOCTHBIE, METAIIPEMETHBIE, IIPeAMETHBIE (Ha 6a30BOM YpOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UTAHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (pU3MKHM Ha 0a30BOM YpOBHE, B TOM YHCJIE ITPEIMETHbIE Pe3yIbTATHI 10 rojjaM 00yUYeHHUs;

e cojiepxkaHue yuyeOHoro npeamera «Pu3ukay» 1o rogam o0ydeHHs..

dusmka Kak Hayka 0 HauboJjee OOIIMX 3aKOHAaX MPHUPOJIbl, BHICTYIAsl B KAUeCTBE y4€OHOTo MpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHbIN
BKJIaJ] B cUCTeMy 3HaHUU 00 okpyxkarouieM mupe. IlIkonbHbI Kypc pu3MKn — crcTeMooOpa3yroluil 11l €CTeCTBEHHO-HAYUHBIX yYEOHBIX
MPEIMETOB, IOCKOJIbKY (PU3UYECKHe 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB M SIBJICHWMM, HM3ydaeMbIX XHMHEH, Ouonorueu, Gusnueckoi
reorpagueii u acrpoHomueil. lcrnonp3oBaHWE M AKTUBHOE NpPHUMEHEHHE (U3UYECKUX 3HAHUN ONpeAenser XapakTep MW pa3BUTHE
pa3sHOOOpa3HBIX TEXHOJIOTUH B chepe IHEPreTHKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, MOJIYYEHHUsI HOBBIX MAaTEpUANIOB C 33JaHHBIMU CBOWCTBAMHU
u apyrux. W3ydenwe QuU3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHUpPOBAHME €CTECTBEHHO-HAyYHOM KapTHHBI MHpa OOy4aroluxcs, B
(dbopMUpOBaHNE YMEHUN IPUMEHSTh HAyUHbIM METO/1 MO3HAHUS IPY BHIIOJHEHUHU UMHU YYEOHBIX UCCIIEeI0BaHUM.

B ocHOBYy Kkypca Qu3MKH JUIsI YPOBHSI CpEeIHEro oOLero oopa3oBaHUs MOJOXKEH sl MIEH, KOTOpble MOXHO paccMaTpuBaTh Kak
IIPUHLIMIIBI €70 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHM Kypc SIBISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH COJEPXKUT MaTepHall U3 BCEX DPa3/eiioB
(bu3KKH, BKIIIOYAET KaK BOIIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (U3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Marepuan Kypca QpU3MKH oO0beAMHEH BOKpYr (usnueckux Teopuid. Benymmum B Kypce
sBIsieTcs (POpMUPOBAHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus nmpeanoaraeT UCIoiIb30BaHUE T'YMaHUTAPHOTO MOTEHIIMAIa (U3NYECKON HAyKH, OCMBICIIEHHE
CBSI3M pa3BUTHA (PU3UKHU C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U HKOJIOTUYECKUMU TpobIeMamH.



Hoes npuknaonoii nanpasnennocmu. Kypc U3k npeanoiaraeT 3HakOMCTBO € HIMPOKHUM KPYroM TEXHUYECKUX M TEXHOJIOTHYECKHX
IIPUJIOKEHUN N3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHS JJIEMEHTOB COJICp)KAHUS, IOCBSIIEHHBIX HSKOJOTHYECKUM IpodieMam
COBPEMEHHOCTH, KOTOpBbI€ CBSI3aHBl C pa3BUTHEM TEXHUKM U TEXHOJIOTWH, a Takke OOCYKIeHHs MpobdiieM paluoHaIbLHOTO
MPUPOIONOIB30BAHUS U KOJIOTHUECKON OE30MaCHOCTH.

CTep>KHEeBBIMU 3JIEMEHTaMH Kypca (DM3WKH Ha YPOBHE CPEIHETo 00IIero o0pa3oBaHus SBISIOTCS (uznueckue Teopun ((hopMUpOBaHHE
NpPEJCTAaBICHUNA O CTPYKType NOCTPOCHHS (PHU3MUECKOW TEOpuH, poiu (yHAAMEHTAIBHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O IPUPOJIE, TPAaHUI[AX TPUMEHUMOCTH TEOPUH, JJIsl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U IPOIECCOB).

CucTeMHO-JIeATENbHOCTHBIA TOJX0J B Kypce (GU3UKH pealn3yeTcsi MpexAe BCEero 3a CuY€T OpraHu3aluyd SKCIEepPUMEHTaIbHOU
JesTeNbHOCTH oOydarommxcs. Jlnst 6a30BOro ypoBHs Kypca (PU3MKHM — 3TO HMCIOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB H JJa00paTOPHBIX PadoT, KOTOPHIE B IporpamMmMe 1o (pu3uke 00beInHEHBI B 00N CIIMCOK YYCHUYECKUX MPAKTHIECKUX padoT.
Breinenenne B ykazaHHOM MepedyHe J1a0OpaTOPHBIX padoT, MPOBOJUMBIX Ui KOHTPOJIS M OLIEHKH, OCYIIECTBISETCS Y4aCTHUKAMHU
00pa30BaTeNbpHOTO MpoIecca UCXOIs U3 OCOOEHHOCTEH MIIaHUPOBAHUSA U OCHaIeHHs KabuHeTa (usuku. [Ipu aToM obecrieunBaeTcs OBIaIeHUE
00y4aroMMUCS YMEHUSIMH IIPOBOIUTH KOCBEHHbIE U3MEPEHMSI, UCCIIE0BAaHNUS 3aBUCUMOCTEN (PU3MUECKHUX BEIMYUH U [TOCTAHOBKY OIBITOB IO
IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHUE yaenseTcs pelieHnIo pacuéTHRIX U KaueCTBEHHBIX 3a/ad. [Ipu 3ToM amst pacuéTHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS
3aJja4uM C SIBHO 33/IaHHOM (DU3MYECKO MOJIENbI0, MO3BOJISIONINE TPUMEHATh W3YYEHHbBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOIO pasfelia
Kypca, TaK W HMHTETpUpPYd 3HaHUSA M3 pa3HbIX pa3zienoB. s KauyecTBEHHBIX 3a7ad MPUOPUTETOM SBJISIOTCS 3a/JaHus Ha OOBSCHEHUE
npoTeKkaHus (GU3NYECKUX SBJICHUI U MPOIECCOB B OKpYXKarollel KU3HU, TpeOyromue BbI0opa (U3NUecKOil MOAENHU ISl CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBum ¢ tpedoanmsimu GI'OC COO k marepHallbHO-TEXHUYECKOMY OOECIeueHUI0 y4eOHOro mpoiecca 6a3oBbId YPOBEHb
Kypca (pU3UMKHU Ha ypOBHE CpeJlHEro ooiero o0pa3oBaHuUs JOJKEH M3y4yaThCsl B YCIOBHUSAX MPEIMETHOrO KaOuHeTa (PU3MKH WIHM B YCIOBHSIX
MHTETPUPOBAHHOIO0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyyHOro nukia. B xabuHere QuU3MKK JOHKHO OBITH HEOOXO0IMMOE J1abopaTopHOE
o0OpyJOBaHUE I BBINOJHEHUS YKa3aHHBIX B IporpaMMme Mo (U3MKEe YYCHMUYECKMX MPaKTHUECKUX paboT U JEeMOHCTPallMOHHOE
o0opyoBaHue.

JlemoHcTpannoHHoe oOopynoBaHue (HOpPMUPYETCS B COOTBETCTBUHM C MPHUHIMIIOM MHUHHUMAJIbHOW JIOCTATOYHOCTH M 0OecredyuBaeT
MOCTAaHOBKY INEPEUYUCICHHBIX B MporpaMMe Mo (u3MKe KIIIOUYEBBIX JEMOHCTpAIMi AJs HMCCIIEeIOBAaHUS HM3y4aeMbIX SIBICHUI U MPOLECCOB,
HMIUPHYUECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHHE ISl YUYEHHMUECKHMX NPAKTUYECKUX paboT ¢opMHUpyeTcss B BHJE TEMAaTUYECKMX KOMIUIEKTOB U
obOecnieunBaeTcs B pacuéTe OJHOTO KOMIUIEKTAa Ha JIBYyX oOyuaromuxcs. TeMaTuueckre KOMIUIEKTHI J1a00paTOpHOTO 000pyAOBaHUS TOJIKHBI



OBITH MOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUH aHAIOTOBBIX M HU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUIC U(PPOBBIX TaOOPATOPHIA.
OCHOBHBIMU TIETISIMU U3Y4EHUsT GUUKU B 00IIEM 00pa30BaHUU SIBIISIOTCS:
e hopMupoBaHHE HMHTEpPEca M CTPEMJICHUS OOYYaIOUIMXCS K HAYyYHOMY H3YyYCHHMIO NPUPOIBI, PAa3BUTHE HMX HHTEIUICKTYaJbHBIX WU
TBOPUYECKHX CIIOCOOHOCTEH;
®pa3BUTHE TMPEJACTABICHU O HAyYyHOM METOJEe NO3HAHUS W (DOPMUPOBAHHME HCCIEOBATEIHCKOTO OTHOIICHHS K OKPYXAIOIIUM
SIBIICHUSIM;
¢ hopMupoBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3yiibTaTa H3y4eHUsI OCHOB CTPOCHHS MaTepuH U ()yHJaMEHTAIBHBIX 3aKOHOB (PH3UKH;
¢ hopMupoBaHHE yMEHUI OOBACHATH SABJICHHUS C HCIIOJIb30BaHHEM (DPU3NYECKUX 3HAHWN M HAYYHBIX JOKA3aTeIbCTB;
¢ (hopMupoBaHHE PEICTABICHUNA O POIH (GU3UKHU JJISI PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.
JlocTikeHne 3THX 1enel o0ecriednBaeTCsl pelieHueM CIEAYIONNX 33/1a4d B MPOIecce M3YYEeHHUs Kypca (DM3MKH Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus:
® [IPHOOPETEHNE CUCTEMBI 3HAHUK 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSAX, BKIIOUAS MEXAaHUKY, MOJICKYISIPHYIO
(GH3HKY, HIEKTPOIMHAMUKY, KBAHTOBYIO (PM3HKY U 3JIEMEHTHI aCTPO(U3UKY;
¢ hopMupOBaHHE yMEHUI MPHUMEHSATh TEOPETHUYECKHE 3HAHUS JUISI OOBSCHEHUS (U3UYECKUX SIBICHUW B TPHUPOJE WM IS TPUHATHS
NPAaKTHYECKUX PEIICHUI B IOBCEIHEBHOM KHU3HU;
® OCBOEHHE CITIOCOOOB PELICHUS Pa3IMYHbIX 33/l C SBHO 33/1aHHON (PU3HYECKON MOJENbIO, 3ajiay, MOAPa3yMEBAIOLINX CaMOCTOSATEIbHOE
co3zianue (hpu3nyeckor MOJEIH, aIeKBaTHOM yCIOBHUSM 3aJauy;
® [IOHUMaHHE (PU3MYECKHX OCHOB M IMPHHILMUIOB JEHCTBUS TEXHUYECKHX YCTPOMCTB M TEXHOJOTMUECKUX IMPOIECCOB, UX BIMSHUS Ha
OKPYXAIOLIYIO CPENY;
® OBJIAJICHHE METOJIaMH CaMOCTOSTEJILHOTO IUIAHUPOBAHMS W NMPOBEACHHUS (U3NYECKUX OSKCIEPUMEHTOB, aHAINW3a M WHTEpHpeTaluu
UH(POPMALIH, ONPEACTICHHS JOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;
® CO3/1aHUE YCIIOBHM Ui Pa3BUTHS YMEHUI MPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON JAESATEIbHOCTH.
Ha usyuenue ¢usuku (0a30BbIii ypoBeHb) Ha ypOBHE cpeaHero oOuiero odbpazoBanus orBoautcs B 11 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).

Copnepxannie oOydenus: Paznen 4. DjekTpoanHaMuKka
Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUYUA
IlocTostHHpIE MarHuThl. B3amMozaeicTBHE NOCTOSHHBIX MarHuTOB. MarmutHoe mosne. Bektop MarnuTHOM wWHAyKuuu. IIpuHDmn
CYINEPHO3UIMY MarHUTHBIX NOJIeH. JINHNM MarHUTHOM MHAYKIMK. KapTuHa TMHUI MarHUTHONW MHAYKIMH T10JISI IOCTOSSHHBIX MarHUTOB.



MaruutHoe 1moJie MpOBOJHMKA ¢ TOKOM. KapTuHa JTUHMI MHIYKUIMU MAarHATHOTO TOJISI JUIMHHOTO MPAMOro MPOBOJAHUKA U 3aMKHYTOI'O
KOJIBLIEBOT'O MPOBOJIHMKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoelicTBie mpoBOAHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cwta JlopeHiia, e€ Moy M HampaBJiieHHe. [[BrKeHre 3apssKeHHON YacTHIBI B OJJHOPOJHOM MarHUTHOM Toiie. PaGoTa cuitbl Jlopenria.

SIBiieHME DJIEKTPOMAarHUTHOW WHAYKIMU. [lOTOK BEKTOpa MAarHUTHOM HWHAYKIMU. OJIEKTPOABUXKYIIAS CHUJIAa HWHIYKIMU. 3aKOH
AJIEKTPOMArHUTHOM MHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABUKYINAS CUJIa MHAYKIHH B MPOBOJAHHUKE, JABUXKYIIEMCS MOCTYMATEIbHO B OJHOPOIHOM
MarHUuTHOM TI0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUMHIYKIIMH. DJIEKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue ycTpoucTBa M MPAKTUUECKOE NPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, 3JEKTPOMArHUTHI, 3JEKTPOABUIATEIb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHULI, UHAYKI[MOHHAS ME€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MAarHUTHBIM MOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTB AJIEKTPOJABHKYIIEH CUIIbI HHAYKIIMK OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.

SIBneHre caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIIUH.

Pasnea 5. Kosie0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmpoOMazZHumHbsle KO1eO0aHUA

Konebarenbnas cuctema. CBoOOIHBIE MexaHnueckue koseOanus. ['apmonmueckue konebanus. [lepuon, yactora, aMmmuTyaa u ¢asa
Kosiebanuid. IIpyXMHHBIM MasTHUK. MaTeMaTW4ecKUid MasTHHUK. YpaBHEHHE TapMOHMYECKHX KosiebaHui. llpeBparieHue sHEpruu Npu
rapMOHHYECKHUX KOJIeOaHUSX.

Konebartenbubiit kKoHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJIEOAHHUS B HJCATBHOM KOJIEOATEIIbHOM KOHTYpe. AHAJIOTHUS MEXKIY
MEXaHUYECKUMHU M 3JICKTPOMAarHUTHBIMU Kosiebanusimu. Popmyna Tomcona. 3aKOH COXpaHEHHS SHEPrHH B HICATBHOM KoJeOaTeabHOM
KOHTYPE.

[IpencraBienue o 3aTyxarouux kojaebanusx. BolHyKeHHbIE MexaHNUecKue Kosiebanus. Pesonanc. BeIHyX/I€HHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

[TepemennbIil Tok. CUHYCOUAANBHBIN IEpeMEHHBINA TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMILTUTYHOE U JI€HCTBYIOLIEE 3HAYEHUE CHUJIBI
TOKA Y HAINIPSKEHHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W HOTpPeOIECHUE SJICKTPUUECKOM SHEPruu. DKOJIOTMYECKHe PHUCKH TMPU MPOU3BOJICTBE
31eKkTpo3Hepruu. KynbTypa HCHob30BaHus AIEKTPOIHEPTHH B IOBCETHEBHOM JKU3HMU.

TexHuuyeckue yCTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: DJJIEKTPUUYECKUN 3BOHOK, TIE€HEpaTrop IEpPEeMEHHOTO TOKa, JHMHHUU
AIIeKTponepeay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJiedaTeNnbHOM cucTeMbl (IPY>KUHHBIN WM MAaTeMAaTUYECKUN MAasTHHK).

HabGmronenue 3aryxaronmx KojgeOaHuid.

WccnenoBanune CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmtonenue pesonanca.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

OcuuorpamMmsl (3aBUCUMOCTH CHITBI TOKA U HAIIPSPKEHUS! OT BPEMEHM ) JUIs AJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3onanc npu nocneaoBaTenbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU UHAYKTUBHOCTH U KOHJIEHCATOpa.

Mogenb TMHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHUO/a MaJIbIX KOJIEOAHU Ipy3a HAa HUTHU OT JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBaHue nepeMeHHOI0 TOKA B IIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX KOHIEHCATOPa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

Mexanuueckre BOJIHBI, ycI0BHs pacripocTpaneHus. [lepuon. CkopocTh pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepednsle n MpoaoIbHbIE
BOJIHBL. IHTepdepenns u nudpakiys MeEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.



OJIEKTPOMAarHUTHbIE BOJHBL. YCIIOBUS M3JIyYE€HUs OHIIEKTPOMATHUTHBIX BOJH. B3amMHas opueHtrauus BekTtopoB E, B, V B
AIIEKTPOMArHuTHON BojHE. CBOICTBA AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, NpEIOMIICHHE, Mospuzauus, Audpaxius, uHTepdhepeHuus.
CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuIeHUs. Paqnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBAa U MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTUKA B TEXHUKE M
MeAMIIMHE, Pajiap, paIuoNpuEéMHUK, TEJIIEBU30p, aHTeHHA, TeiaedoHn, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue nnrepdepeHny u AuQpakini MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGroieHne cBsi3u rPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUIUTYAON ¥ YaCTOTON KOJICOAHMIA.

HccnenoBaHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpasKeHUeE, MpeoMIIeHHe, oNsapu3anus, audpakuus, nHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsaMonuHeiiHOe pacnpoCcTpaHEHUE CBETa B OMHOPOAHOM cpene. JIyu cBeta. ToueyHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300pakeHUil B INIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MpeNOMIIEHUs cBeTa. AOCONIOTHBINA TMOKa3aTtens mpenoMieHus. [lomHoe BHyTpeHHEe OTpaKeHHE.
[IpenenbHbBIN Yoy MOJHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceeta. CiioxkHbIl cocTaB 6enoro cera. L{ser.

Cobupatoniue U pacceuBarolue JHUH3bL. ToHKas JMH3a. POKYCHOE pacCTOSIHME U ONTHYecKas cuia TOHKOM juH3bL [locTpoenue
M300paXeHH B COOUPAIOIINX U pacCEeUBAIONINX JHH3aX. DopMyna TOHKOH JIMH3BL. YBEIWYCHHE, JaBAeMOE JIMH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUUECKOMN ONTHUKH.

BonnoBass onrtuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHKU. Y CIOBUA HAOIIOJACHUS MAaKCUMYMOB W MHHHMYMOB B
uHTEephEePEHITMOHHOM KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxmus cera. JudpakinronHas pemeérka. Y caoBre HaOIIOACHHS TTIaBHBIX MAKCHMYMOB TIPH TaJICHUA MOHOXPOMAaTHYECKOT O CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHuyeckue ycTpoicTBa M MPAaKTHUYECKOE NMPUMEHEHHE: OYKH, Jyma, (oToanmnapar, MPOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEIECKOIL,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOHI.

Llemoncmpayuu

[IpsimonuHeitHOE paciipocTpaHeHHe, OTpakKeHHE U MpejoMieHre ceeta. OnTuueckue mprudopshl.

[TonHoe BHYTpeHHee oTpakeHue. Mojienb CBETOBO/Ia.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIInm CBeTa.

Hab6nronenue nudpakuuu cBera.

HaGmonenue qucnepcuu cBera.

[Tony4yeHune criekTpa ¢ TOMOIIBIO TIPU3MBL.

[Tomyuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

W3mepenue mokasaTesis IpeoMIICHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakKeHUI B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cielIUAJIbLHONH T€OPUH OTHOCHUTEIbHOCTH
['paHuIBl IPUMEHUMOCTH KJIaCCHMYECKOM MexaHMku. [locTymarel cnenuanbHON TEOPUHM OTHOCHTEIBHOCTH: MHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETA B BAKYyM€, IPUHIUI OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13bp MaccChl € SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPIUs MOKOS.

Paszpnen 7. KBanToBas pusnka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. Popmyna [Inanka cBsi3u 3HEpruM (PoTOHA € €ro YacTOTON. DHEPTus U UMITYJIbC (POTOHA.
OtxpeiTre u uccnenoanue gporodddexra. Onpitel A. I'. CtoneroBa. 3akonsl poTorddexta. YpaBHeHHE DiHIITEHHA 11 HOoTOdPdeKTa.
«Kpacnas rpanuma» ¢potodrddekra.
JaBnenue cBera. OnwiTel [1. H. JIeOenena.



XUMHAYECKOE IENCTBUE CBETA.

TexHUYeCKne yCTpOUCTBA U MIPAKTUYECKOE MPUMEHEHHE: (POTOAIeMeHT, (OTOIATIMK, COTHEYHAs OaTapes, CBETOAUOI.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -yactuil. [lnanerapuas monens atoma. [loctynatel bopa. M3nydenue u
noryiomenne (OTOHOB TPHU IEPEXOoJe aToMa C OJHOTO YPOBHS SHEPruM Ha Ipyroi. Buabl crexkTpoB. CrekTp ypoBHEH SHeprum aroma
BOZIOpOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KoprnyckyasipHO-BOJTHOBOH Ayaan3M.

CnoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHHUE.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOI), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmonenne nuHelyaThIX ClIEKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HaGnronenue nuHeyaToro crekrTpa.

Tema 3. Amomnoe a0po

DKCMEPUMEHTHI, JTOKA3BIBAIOIINE CIOXHOCTh CTpoeHUs siapa. OTkpbiTHe pamuoakTuBHOCTH. OmnbiTel Pesepdopna mo ompeaeneHuro
COCTaBa paJIn0AKTUBHOTO U3nyyeHus. CBoiicTBa anb(a-, 6eTa-, raMMma-u3IydyeHus. BiusHue painoakTHBHOCTH Ha XKHUBBIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HyknonHas mozens spa ['elizen6epra—lBanenko. 3apsan sapa. MaccoBoe uucino siipa. M3oromnsl.

Anbda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['aMmMa-u3iaydeHue. 3aKkoH paMOaKTUBHOTO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol sipa.

Snepusle peakuuu. JleneHue U CUHTE3 SAEp.

Snepubiii peaktop. TepmosinepHslii cuHTe3. [IpobieMbl M MEPCHEKTUBBI SIEPHOM SHEPreTHKHU. DKOJIOTWYECKHE ACIEKThI SIEpPHOM
SHEPIeTHKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.



Mertonbl HaOMIOJEHNS U PErUCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

OyHaMeHTaIbHbIE B3aUMOAeHcTBUS. EnquHCTBO hrsnueckoit KapTUHBI MUpA.

TexHu4eckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, KaMepa Bunbcona, siiepHblil peakTop, aToMHast 6oM0a.
Jlemoncmpayuu

CuéTunK MOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH
Dranbl pa3BUTHs acTpoHOMUU. [IpUKiIagHOe U MUPOBO33PEHYECKOE 3HAYCHUE ACTPOHOMUMU.
Bun 3Bé31H0r0 HEOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, KX BUIUMOE JBUKCHUE.
Conneynas cucrtema.
Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua W 3BE3A. 3BE3/bI, MX OCHOBHBIE XapakTepucTuku. Jlmarpamma

«CTICKTPaJIbHBIA KJIACC — CBETUMOCTBHY». 3BE3/bI TJIABHOM MOCIEAOBATEIIBHOCTU. 3aBHCHUMOCTh «Macca — CBETUMOCTBY» JIJIsi 3BE3] TJIaBHOU
nocJyenoBareabHOCTH. BHyTpennee ctpoenue 38E31. COBpeMEHHbBIE TIPEICTABICHUS O TPOUCXOXKACHUH U HBooIuu CosHIa U 3BE31. DTarbl
JKU3HU 3BE3I.

Mneunsiii [yt — Hama [Manaktuka. [lonoxenue u aBuxenue Connua B ['amaktuke. Tunbl ranaktuk. PagvoranakTuku U KBaszapsl.

UYEpHbIe ABIPHI B sIpax TANAKTHK.

Bcenennas. Pacuiupenue Beenennoii. 3akon Xa60:1a. Pa30eranue ranaktuk. Teopus bonbiioro B3psiBa. PenukToBoe u3inydeHue.
Macmra6Has ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmronennss HEBOOPYXEHHBIM TJIa30M C HCIHOJB30BAHHEM KOMIIBIOTEPHBIX TMPHIOKEHUN IJI ONpeAeNeHUs! MOJIO0XKEHUS HEeOeCHBIX

00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIC CO3BE3 U CeBepHoro noJrymapus u spKue 3BE3BI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.
O0o01maroniee moBTOpPEeHNE
Ponp ¢usuku 1 acTpOHOMHHM B SKOHOMUYECKOW, TEXHOJIOTUUECKON, COIMAIbHON M 3THUYECKOU cepax NeAaTeTbHOCTH YeOBEKa, POJb U

MecTO (PM3MKM M aCTPOHOMHHM B COBPEMEHHON HayyHOW KapTHHE MHpa, poib (U3NYECKOH TEeOopuH B (OPMHUPOBAHUHU MPEICTABICHUNA O
¢u3nueckoil kapTHMHE MHpa, MECTO (PU3MUECKOW KapTUHBI MHpa B OOLIEM DAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUH O

MIPUPOJIE.

MexnpeamMeTrHblie CBSI3H



N3yuenune kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce OCyIIeCTBIIAETCS ¢ Y4ETOM COJEpPXKATElIbHBIX MEXIIPEIMETHBIX CBs3ell ¢
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Medcnpeomemmvle nonsamus, CBI3aHHbIE C U3YUYECHHEM METOJOB HAyYHOTO IO3HAHUS: SBJICHUE, HAYYHBIN (AaKT, TUMOTE3a, pU3nUecKas
BEJIMYMHA, 3aKOH, TEOPHUs, HAOIIOIEHHE, SIKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKLIMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI U MX MPOEKIIUN Ha OCHU KOOPJHMHAT, CI0KEHUE BEKTOPOB, MPOU3BOIHBIC IIEMEHTAPHBIX (YHKIUH,
NPU3HAKYA TOJ00HS TPEYTOJIbHUKOB, OTIPEICICHUE TUIOMIAU TNIOCKUX QUryp U 00bEMa Tel.

buonoeus: >nexTpuyeckue sBICHUs B )KMBOM IpUpoOAe, KonebaTeabHble ABUKEHHs B )KMBOH IPUPOAE, ONTUYECKUE SBICHHS B XKUBOH
IPUPOJIE, IEUCTBUE PAIUALIUU HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJTIMYECKAs CTPYKTYpa TBEPABIX TeJl, MEXaHU3MbI 00Pa30BaHUS KPUCTAIUIMUECKOM peléTKH,
CIIEKTPAaJIbHBIN aHAJIN3.

l'eoepaghus: marHuTHbIE 110JIF0CA 3€MIIH, 3AJI€KH MAarHUTHBIX PYA, GPOTOChEMKA 3eMHON ITOBEPXHOCTH, ITPEICKA3aHUE 3eMIIETPSICECHU.

Texnonozus: TMHAM IEKTPOIIEPENAY, FEHEPATOP NIEPEMEHHOIO TOKA, 3JEKTPOABUIaTElIb, MHAYKIIMOHHAS 1I€4Yb, pajap, paluoNpUEMHUK,
TEJIEBU30D, aHTeHHA, TenedoH, CBY-neub, MpOeKIIMOHHEIH anmapaT, BOJIOKOHHAs ONITHKA, COTHEUHas OaTapest.

INTIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®UBUKE HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha YpOBHE CpeIHEro oOmiero oopasoBaHusi (0a30BbIN YPOBEHb) JTOHKHO
00eCIeunTh JOCTIKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U TTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3ysbTaThl OCBOCHUSI yueOHOro npeamera «DPu3nka» AOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
0oOy4Jarommxcsi PyKOBOJCTBOBAThCA CHOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TMO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO



00IIIecTBa, pPaCUIUPEHNUE )KM3HEHHOTO OMBITA M OMbITA JIEATEIHHOCTH B MPOLIECCE pealn3aliil OCHOBHBIX HalpaBlICHUMN
BOCIHUTATEIHHON ACSITENFHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh T'PAKJAHCKON MO3ZUIIMK OOYYaIOMIETOCsi KaK aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCHUUCKOTO
00IIIECTBA;

MPUHATHE TPATUITUOHHBIX 00IIEYEIIOBEUSCKIX TYMAHUCTHYECCKUX U JJEMOKPATHICCKUX [ICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO [I€ATEIBHOCTh B HMHTEpPEcax TIpPaXAaHCKOTO OOIIecTBa, Yy4yacTBOBaTh B
caMOYIIpaBJIieHUU B 00pa30BaTeIbHON OpraHu3allnu;

yMEHHUE B3aMMOJIECTBOBATH C COIMATBHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKITUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPMOTHYECKOTO0 BOCTIMTAHMA:

c(OpPMHPOBAHHOCTH POCCUMCKON IPAKIAHCKOW WAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM POCCHUMCKUX YUEHBIX B 00JacTH (HU3UKU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBECHHS,;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS, OPHEHTHPYICh Ha MOpPaIbHO-
HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIE B JACATEIBHOCTH YUEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOWYMBOTO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHHE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PM3MUECKO HAyKe;

5) Tpy10BOT0 BOCIIMTAHUSI:

WHTEPEC K pa3InuHbIM chepaM npodhecCHOHATBHON IEATeTLHOCTH, B TOM YUCJIE CBA3aHHBIM C (DU3UKON U TEXHUKOM,
yYMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIE )KHU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHMIO B 00J1acTU (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6) 3K0JI0rM4ecKOro BOCIIUTAHUSI:

c(hOpPMHPOBAHHOCTH IKOJIOTHIECKON KYJIbTYpPhI, OCO3HAHHE III00aTFHOTO XapaKTepa IKOJIOTHIECKUX MPooIIeM;



IUIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUI B OKPYXKAIOLIEH CpeJie HA OCHOBE 3HAHMS LEJel yCTOMYMBOIO pa3BUTHUS
YEJI0BEYECTBA;

paciMpeHne OmbITa AeATeIbHOCTH IKOJIOTHIECKON HAMIPABIEHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (U3HUUECKON HAYKH,

OCO3HaHUE IIEHHOCTH HAYyYHOU JeITeTbHOCTH, TOTOBHOCTD B MPOIECCEe U3yUeHUs! (PU3UKU OCYIIECTBIIATH MPOCKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS
Ba3oBble joruueckme AeiicTBUs:
CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYAJIM3UPOBATH MPOOIIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;
OIIPEAEIATh LENU AESATEIbHOCTH, 331aBaTh apaMeTpbl U KPUTEPUU UX JTIOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMbIX (DU3MUYECKUX SBJICHUSX;
pa3pabaThIBaTh IUIaH peIIeHus MpoOIeMbl ¢ YIETOM aHAIN3a UMEIOIUXCA MaTepHalIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B J€SITEIbHOCTD, OLIECHUBATh COOTBETCTBUE PE3Y/IbTATOB LENSIM, OLICHUBATh PUCKU MOCIEACTBUN JEATEILHOCTH;
KOOPJMHHUPOBATh U BBIIOJIHATH Pa0OTY B YCIOBUAX PEAIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOECHCTBUS;
pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBare/bCKue 1eHCTBHA!
BJIa/IETh HAYYHOU TEPMHMHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHI U METO/1aMU (PU3UYECKON HAyKH;
BJIQ/IETh HABBIKAMM Y4YEOHO-UCCIIEOBATEIbCKOM M NMPOEKTHOM NEATENbHOCTH B 00JAacTU (PU3MKU, CIIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B pelIeHus 3a/1a4 (PU3HMUECKOro CoepkKaHUs, IPUMEHEHHUIO Pa3IMUHbIX METOI0B MTO3HAHUS;
BJIAJICTh BUJAMU JESITEIBHOCTH IO MOJYYSHHUIO HOBOTO 3HAHMA, €0 MHTEpHpeTaluu, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IUYHBIX
y4eOHBIX CUTYaIUsIX, B TOM YHCJIE TIPU CO3AaHUH y4E€OHBIX MPOEKTOB B 00J1aCTH (PU3UKH;
BBISIBJISITH NIPUYUHHO-CJIICTBEHHBIE CBA3M U aKTyaJU3WpOBaTh 3aJady, BBIABUTATh TUIIOTE3y €€ peIIeHHs, HaXOAUTh apryMEHThI JUIs
JI0Ka3aTeNNbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;
AQHAIN3UPOBATh IOJIYYEHHBIE B XOJA€ PELICHUS 3aJa4M pPe3yiabTaTbl, KPUTHYECKH OLIEHMBAThb MX JOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTeNIbHOM 1€ATEIbHOCTH, B TOM UUCIIE IPU U3YYEHUH (PU3UKU;



JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE MJIEH, IPeJIaraTb OPUTHHAJIBHBIE IOAXOAbI U PELICHHUS;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIUE aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMH TOJIy4eHUS HHPOPMAUN GU3NIECKOTO COACPKAHUS U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIEHO OCYIIECTBIIST
IIOUCK, aHAJIM3, CUCTEMAaTU3aL1I0 U UHTEPIPETALNI0 HHPOPMALIMU PAa3IMYHBIX BUJOB U (JOPM IIPEICTABICHMS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCIIOJIb30BaTh CPEICTBa MH(MOPMAIIMOHHBIX M KOMMYHHUKALMOHHBIX TEXHOJIOTMM B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJI0JICHHEM TPeOOBAaHHMI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeXeH s, TPaBOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COACP)KAaHUS B pa3iMuyHbIX (opmarax ¢ y4€TOM Ha3HadeHUs HMHGPOpMALMU U LEJNEBOH ayAuTOpuH,
BbIOMpasi ONTUMANIbHYIO (DOPMY MPEJCTABICHUS U BU3YAJIU3ALIUH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYILECTBIIAThH OOILEHHE HA YpOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(DIUKTHBIX CUTYallui U CMATYaTh KOH(IUKTHL;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOK TOYKY 3PEHHMSI C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB;

NOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHMBHU1yaIbHON paboThI;

BBIOMPATh TEMAaTHKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIINX MHTEPECOB U BO3MOXKHOCTEH Ka)I0T0 WieHa KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM IEATEIbHOCTH, OPIaHM30BBIBATH MU KOOPAVMHUPOBATH JEUCTBUA IO €€ JOCTHIKEHHIO: COCTABJIATH ILIAH
NEeNCTBUH, pacipeeNaTh POiH ¢ yUETOM MHEHUN YYaCTHUKOB, 00CYK/1aTh Pe3yIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXJIOT0 YYaCTHHKA KOMaH bl B OOIIMI pe3yNbTaT Mo pa3padoTaHHBIM KpUTEPHUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLICHUBATH UIEH C TO3ULUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMUYECKOE IMOBENEHUE B PA3JIMYHBIX CUTYallUsX, MPOSBISATH TBOPUECTBO M BOOOpakeHHE, ObITH
MHUIUATUBHBIM.

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIE IeiicTBUS
Camoopranusauus:



CaMOCTOSITEJIbHO OCYLIECTBJISTh IIO3HABATEJIbHYIO AEATENBHOCTh B 00JaCTU (PU3UMKU U aCTPOHOMHH, BBISABIATH IPOOJIEMBI, CTABUTh U
dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTABIISITh IUIAH PELICHHUS PAacuETHBIX M KAUeCTBEHHBIX 3a/1a4, IJIaH BBIOJHEHUS MPAKTHUECKOW paboThI ¢ yuy&Tom
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U ITPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO 3PYAULUU B 00JacTH (DU3MKM, HMOCTOSHHO MOBBINIATH CBOM 00pa3zoBaTelIbHBIN U
KYJIbTYpPHBIN YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIBHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B I€ATEIILHOCTh, OLIEHUBATh COOTBETCTBHE PE3Y/IbTATOB LIEJISAM;

BJIaJI€Th HaBbIKAMM 1103HABATEIbHON pedIeKCUH KaK 0CO3HAHMSI COBEPIIAEMBIX AEUCTBUI M MBICIUTEIbHBIX ITPOLIECCOB, UX PE3YJILTATOB
1 OCHOBaHHH;

UCTIOJIB30BaTh MPUEMBI pEIIEKCUU JIJTsl OIICHKH CUTYAIlMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKEHMUIO;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTUBBI U pT'YMEHTHI JPYTUX MPH aHAIN3E PE3yNIbTAaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpornecce 1ocTKEeHUsT TMUHOCTHBIX PE3yJbTATOB OCBOEHHS MPOTrpaMMbl MO (hU3MKE JUIsl YPOBHS CpeJHEro oOuero oopa3oBaHus y
00y4aromuXxcsi COBEPIICHCTBYETCSI SMOIIMOHAIBHBIN HHTEIIEKT, IPEIOIararomui copMupoOBaHHOCTH:

CaMOCO3HAaHUSI, BKIIFOYAIOIIEr0 CIIOCOOHOCTh IOHUMATh CBOE SMOIMOHAILHOE COCTOSHUE, BUJICTh HANPABJICHUS! Pa3BUTH COOCTBEHHOM
HMOIMOHAIBHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMpPOBaHHUs, BKJIIOYAIOIIEr0 CAaMOKOHTpPOJIb, YMEHHE IPHUHUMAaThb OTBETCTBEHHOCTh 3a CBOE IOBEJCHHME, CIIOCOOHOCTH
Q/IaTITUPOBATHCS K AMOIIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIISTh THOKOCTH, OBITH OTKPBITHIM HOBOMY;,

BHYTPECHHEH MOTHBAIIMH, BKIIOYAOIIEH CTpEMIICHHE K JOCTH)KEHUIO TIENT M YCIeXy, ONITUMHU3M, HHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH
UCXO0/11 U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHUE APYTHX, YUUTBHIBATh €r0 MPH OCYLIECTBICHUH OOILEHMUS,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKHBAHUIO;



COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHUS C JAPYTMMH JIIOJIbMHU, 3a00THTHCS, MPOSIBIISATH HHTEPEC U
pa3pemiath KOHQIUKTHIL.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonimy oOydenus B 11 kjacce nmpeMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPAKaTh CHOPMHUPOBAHHOCTD Y O0yUAOITUXCS
YMEHHMN:

JEMOHCTPUPOBaTh HAa MpHUMepax pojb U MecTo (pu3uku B (OPMUPOBAHWU COBPEMEHHOW HAyYHOW KAapTHUHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUUECKON NEATEIILHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKOM KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI IPUMEHEHHS H3YUYECHHBIX (DU3MUECKUX MOJICICH: TOYCUHBIH dJIEKTPHUUSCKUN 3apsil, JIyd CBETa, TOUCUHBI HCTOUYHUK
CBETa, SAJIEPHAsI MOJCITh ATOMA, HYKJIOHHAsI MOJIC]Ib AaTOMHOTO Si7[pa IIPH PEeIIeHNN (U3HUYECKUX 3a/1a4;

pacmno3HaBaTh (U3MUECKUE SIBICHUSA (MPOLECChl) M OOBSACHATH MX Ha OCHOBE 3aKOHOB J3JIEKTPOAMHAMHKH W KBAaHTOBOW (DU3UKH:
ANEKTPUYECKasi TPOBOJUMOCTD, TETNIOBOE, CBETOBOE, XUMHUYECKOE, MATHUTHOE JICWCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAs
WHAYKIHS, JCHCTBHE MArHUTHOTO IIOJSI Ha TIPOBOJHUK C TOKOM U JIBIKYIIWICS 3apsjl, SJCKTPOMArHUTHBIC KOJEOAHWS W BOJIHBI,
MPSIMOJIMHEHHOE PACIIPOCTPAHCHHUE CBETAa, OTPAKEHUE, TPeJIOMIICHUE, HHTEpPEepeHIUs, TUPPAKIHUS U MOJIIPU3AINs CBETA, TUCIIEPCHS CBETA,
dotoanekrpuueckuii 3pdext (pororddexr), cBeTOBOE AaBICHUE, BOSHUKHOBCHHE JIMHEHYATOrO CIIEKTpPa aroMa BOJOPOJa, €CTECTBEHHAS U
HCKYCCTBEHHAs paJOAKTUBHOCTH;

OTHMCHIBATh M3yYCHHBIC CBOWMCTBA BeMIeCTBAa (JJIEKTPUUCCKUE, MAarHWTHBIC, ONTHYECKUE, DJECKTPHUSCKYIO MPOBOJUMOCTH Pa3IMYHBIX
Cpel) W DJIEKTPOMArHUTHBIE SIBICHHS (IIPOIECCHI), UCIONB3Ysl (PU3MUECKUE BEIWYMHBI: DJICKTPUUYCCKUN 3apsij, CUJa TOKa, DJIEKTPUUECKOe
HaANpPsDKEHUE, SJIEKTPUIECKOe COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAIOB, AMEKTPOABIDKYINAsA cujla, padoTa TOKa, HHAYKIUMS MAarHUTHOTO TOJIA,
cuna Amnepa, cuna JlopeHia, HHIYKTUBHOCTh KaTyIIKHU, YHEPTHsl AIEKTPUUYECKOTO U MArHUTHOTO TOJIeH, MEePUOJ M YacToTa KojeOaHuU B
KOJIeOATETFHOM KOHTYpE, 3apsili M CHja TOKa B IPOIECCe TapMOHUYECKHUX DJICKTPOMArHUTHBIX KoJjeOaHWH, (OKYCHOE pacCTOSHUE W
ONTHYECKAsT CWJIA JIMH3BI, IPU ONMHCAHUH MPABWILHO TPAKTOBATh (PM3UUYCCKUI CMBICIT UCTIOJIB3YEMBIX BEIMUWH, HX 0003HAUCHUS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

OTHCHIBATh N3YUEHHBIE KBAHTOBBIE SIBJICHUS U MIPOIECCHI, UCTIONB3Ys PU3NIECKUE BEIUYMHBI: CKOPOCTh AMEKTPOMArHUTHBIX BOJH, AJTUHA
BOJIHBI U 4YacTOTa CBETa, SHEPrus M UMNYJIbC (DOTOHA, MEPHOJ MOypacnaja, dHEPrHsi CBS3M ATOMHBIX SAEp, MPH OMHCAHWUU MPABUIBHO
TPAKTOBAaTh (U3MYSCKUN CMBICIT HCIIOIB3yeMbIX BEJIMYWH, UX OOO3HAUCHWS WM CIWHUIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC JTAHHYIO
(UBHYECKYIO BEIMYUHY C JIPYTUMU BEJIMYUHAMHU, BBIYHCIIATH 3HAYCHHUE (DU3MUCCKON BEIIMUUHBL,

AHATM3UPOBATh (U3MUYECKUE TIPOIECCHl U  SBICHHS, WCIONB3yd (HU3MYeckre 3aKOHbl W TPUHLOUIBL: 3akoH Oma, 3aKOHBI
MOCIIEOBATEIHPHOTO U MapaljIeIbHOTO COEAMHEHUs MPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH SJIE€KTPOMAarHUTHONW HMHIYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO  PACIPOCTPAHCHHSI CBETa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI MPEIIOMIICHUS CBeTa, YpaBHEHHWE ODUWHINTEHHA IS
dorosddekra, 3aKk0H COXpaHEHHS YHEPTUH, 3aKOH COXPAHEHHS UMITYIIbCA, 3aKOH COXPAHEHHS DIIEKTPHUYECKOTO 3apsijia, 3aKOH COXPaHEHHS



MaccoBOr0 4YHcia, MocTydaTrel bopa, 3akoH pagMoOakTHUBHOIO pacmaza, MpU 3TOM pa3jindyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKECHUE U YCIOBHSA (TPaHULBI, 00JIACTH ) TPUMEHHUMOCTH;

OIPEAEIIATh HAIIPABJIEHUE BEKTOPA MHAYKLIUHA MAarHUTHOTO 1101 IPOBOJIHUKA C TOKOM, CUJIbl AMIlepa 1 cuiibl JIopeHua;

CTPOUTB U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3NYECKUX SIBIEHUH U IPOLIECCOB € UCIOJIb30BAHUEM IIPSIMbIX U KOCBEHHBIX H3MEPEHUI:
npu 3ToM (popMynupoBaTh MpodIeMy/3aady U TUIIOTE3Y YUeOHOTO 3KCIIEPUMEHTa, COOMPATh YCTAHOBKY M3 IPEJIOKEHHOTO 000pYAOBaHMUS,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOKI;

OCYILECTBIIATh IMpPSIMbIE U KOCBEHHbIE M3MEpEHUs (PU3MYECKUX BEIMYUH, IPU 3TOM BHIOMpATh ONTHMAJIBHBIA CIIOCOO M3MEpPEHHs U
MCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU IIOTPEIIHOCTEN U3MEPEHMUI;

UCCIJIEIOBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIUYMH C MCIIOJIB30BAHUEM IMPSAMBIX M3MEPEHUN: IPU TOM KOHCTPYMPOBATh YCTaHOBKY,
(UKCUpPOBATh PE3yNbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHJE TAOIMHMIl M rpadUKOB, IENIaTh BBHIBOJBI 10 pe3yJbTaTaM
UCCIIEJOBAHMSI,

coOuoaTh TMpaBuwiia 0e30MacHOr0 TpyAa IpU MPOBEIEHUH MCCIEJOBAHUNH B paMKax Yy4eOHOro »SKCIEpUMEHTa, Yy4yeOHO-
HCCIIEIOBATEIBCKON U MPOEKTHOM JESTEIBHOCTH C UCIOIB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHS;

pemarh pacy€THbIE 331aU C SBHO 33/1aHHOMN (PU3MUECKON MOJEINbI0, UCIOIb3Ys (PU3NUYECKUE 3aKOHBI U IPUHLMIIBI, HA OCHOBE aHalIn3a
yCIIOBUA 3a7a4yl BEIOUPATh (PU3UUECKYIO MOJIEIIb, BBLACTATh (PU3NUYECKUE BETMUYHUHBI U (HOpMyIbl, HEOOXOAUMBIE AJis €€ pelleHus, IPOBOAUTh
pacy€Thl U OLIEHUBATh PEAILHOCTH IOJIyYEHHOI'O 3HaUeHUs (PU3MUECKON BEIUYHHBI;

pemaTh Ka4eCTBEHHBIE 3a7ja4M: BBICTPAUBATh JJOTUYECKH HEIPOTHUBOPEUYUBYIO LIENOYKY PACCYKICHUN C ONOPON HAa U3YYECHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUe SBICHUS;

UCMOJIb30BaTh NpPU PELICHUHM Y4YeOHBIX 3aJad COBPEMEHHble MH(OPMAIMOHHBIE TEXHOJOTHM JUIsl TOHMCKA, CTPYKTYpHpPOBAHUS,
UHTEpHpeTallid U NpeACTaBIeHUs Y4eOHOM M HaydHO-TIOMYJISIpHOW HH(OpMaluM, MOIYYEHHOW M3 pa3jIM4YHbIX HUCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaINIO;

OOBSACHATH MPUHIUIBI AEHCTBUS MaIINH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inudaTh yCJIOBHUS MX O€30M1aCHOrO HUCIIOJIb30BAHUS B
MIOBCEIHEBHOM JKN3HY;

IPUBOINUTH PUMEPHI BKJIaZia POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HaHUS MO (U3MKE B TMOBCEJHEBHOW XH3HU sl oOecredeHuss Oe30MacHOCTH MpH OOpalieHHH ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMM, JUIS COXPAHEHHUsS 3/10pOBbSl M COOJIIOJICHUS HOPM SKOJIOTHYECKOIO MOBEICHHS B OKpYXKaromei
cpene;



paboTaTh B rpyMIie C BHITOJHEHUEM PA3INYHBIX COUANBHBIX POJIEH, INIAHUPOBATh PAa0OTy IPYIMIIbI, PAlMOHAIBHO PACIPEILISTh
00s13aHHOCTH U TIAHUPOBATH JEATEIHLHOCTh B HECTAHAAPTHBIX CUTYAIUsX, a/ICKBATHO OLICHUBATh BKJIAJ] KAXKJOTO U3 YYACTHUKOB I'PYIIIHI B

peleHre paccMaTpUBaeMOU POOIEMBI



Temarnueckoe miianuposanue: 11 KIIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHWe  pa3aeJoB M TeM K IpakTuyec = IJIEKTPOHHbIE (uudposbie)
n/n NMPOrpamMmbl Bcero OHTPOIBLHBIC |\ e o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
padoThI
Paznen 1. JIEKTPOJAUHAMUKA
1. MaruuTtHoe nose. JIeKTpoOMarHuTHas 1 3 bubmuotexa [HOK
WHTYKIIUS 11 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
2. MexaHuyecKkrue U 3JIEKTPOMAarHUTHBIE 9 1 bubmmoteka [HOK
KoJIeOaHusI https://m.edsoo.ru/7f41c97c
2. MexaHWYeCKUE W 3JEKTPOMArHUTHHIE 5 1 bubnmnoreka HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2. Onnka 3 bubnuoreka [HOK
10 https://m.edsoo.ru/7f41c97c
Hroro no pazneny o4
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3. OcHoBBI CIeLMaIbHON TEOPUHU 4 1 bubnmoreka [HOK
OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4. . bubnnoreka LIOK
DJIeMEHTHI KBAHTOBOM ONTUKHU 6 https://m.edsoo.ru/7f41c97c
4. CTboCHIME ATOMA 4 bubanoreka HOK
P https://m.edsoo.ru/7f41c97c
4, ATOMHOE 200 5 bubnuorexa LHOK
AP 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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3IUKHU

5. DneMeHTHI aCTPOHOMHHU u
1 acTpou3uKu

Hroro no pasneny
Paznen 6. OGOBIIAIOIEE IOBTOPEHUE

6.
O6o0maroiee MOBTOPEHHE

Hroro no pazneny
PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

7
7

68

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

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

LIOK

LIOK



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

ITOYPOYHOE IIVTAHUPOBAHUE

n/n

Tema ypoka

Pa3zpenl.
IJIEKTPOAUHAMUKA
Maznummnoe noJe.
InekmpomacHumHas UHOYKYUA-

11uyacoe

IlocTossHHBIE MArHUTBI U = HX

B3aUMO/ICHCTBHE. MarunutHoe
BekTop
UHIYKIUU.
WHIYKIIUU

Bxonnas koHTposibHas paborta.

oJIeE. MAarduTHOU

JluHnM  Mar"uTHOU

MarsuTHoe 1oJie IIpOBOAHHKA C

TOKOM. OmnbIT Opcrena.

B3anMopeiicTBue TPOBOJHUKOB C

TOKOM
Jlabopamopuaa  padoma  Nel
«3yyeHne MAarHUTHOTO MO

KaTyHIIKHU C TOKOM»

JleficTBME MarHuTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmrnepa.
Jlabopamopuasa pavoma Ne 2
«ccnenoBanue eMcTBUA
MOCTOSIHHOTO MarHWTa Ha paMKy C
TOKOM»

JlericTBMEe MAarHWTHOTO MOJIST Ha
JBUKYIIYIOCS 3apSHKEHHYIO
yactuny. Cuna Jlopenua. PabGorta

cuiel JlopeHia

ONEKTpOMarHuTHasE  WMHIYKIUA.
ITorok BEKTOpa MarHuTHOM
uaaykuuu.  OJIC  mHAYKUIHW.
3aKoH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

Jlabopamopuaa  paboma  Ne3
«HccnenoBanue SIBIICHUS

BHCKTpOMaFHHTHOﬁ HUHAYKIUH

NHAyKTUBHOCTSD. SIBaeHue

JATA
no
IVIAHY "
paxTHy.

DJIEeKTPOHHBIE

uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoTeka HOK
https://m.edsoo.ru/ff0c9
778

bubnuoTeka HOK
https://m.edsoo.ru/ff0c9
8fe

bubnuoteka HOK
https://m.edsoo.ru/ff0c9
8fe

bubnuoreka HOK
https://m.edsoo.ru/ff0c9
ac0

bubnuoreka HOK
https://m.edsoo.ru/ff0c9

df4

bubnuoreka LHOK
https://m.edsoo.ru/ffOca

150

bubnuoreka HOK



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

CaMOMHIYKIINH. OC
CaMOUHIYKIIWH. OHeprus
MarHuTHOTO TIOJIsl KaTyIIKH ¢
TOKOM. DJIEKTPOMArHuTHOE T0JIe

https://m.edsoo.ru/ffOca
600

TexHudeckue yCTpOMCTBA U HX

MIPUMCHCHHE: MTOCTOSTHHBIC
9 MarHuTHl, AJIEKTPOMArHUTHI,

ANEKTPOJBUTATENb,  YCKOPHUTEIH

AJIEMEHTAPHBIX YaCTHII,

WHIYKIIHOHHAS 11eYb

O6o0maromuii ypok «MarHutHoe bubmorexa IOK
10 more. DIIeKTPOMarHUTHAsI https://m.edsoo.ru/ffOca

WHTYKITUSD @

Konrpoabnass padoraNel o bubmiorexka  HOK
11 Teme «MaruutHoe noe. https://m.edsoo.ru/ffOca

DJIEKTPOMArHUTHAS HHTYKIIHS d58

Hroro no pazgeaxy 11 yacon

Paznen 2. KOJIEBAHUS U

BOJIHbI

Mexanunueckne

AJICKTPOMArHUTHBIC KOJICOAHHS —

9 yacoB

CBoOoiHBIE MEXaHUYECKUE

KoJIeOaHusl. I'apmonunyeckue bubmorexa LOK
12 koneGaHwus. YpaBHeHHe https://m.edsoo.ru/ffOca

TapMOHUYECKHUX KOJIeOaHUH. f06

[IpeBpamienue sHeprun

Jlabopamopuaa  paboma  Ned

«HccnenoBanue 3aBUCHUMOCTH
13  mepuwona MaibIX KojeOaHH Tpy3a

HA HUTH OT JUTMHBI HUTH U MacCChI

rpy3a»

KoneGaTenbHbrit KOHTYP.

CBOOOIIHBIE  DJIEKTPOMATrHUTHBIC

KoaeOaHus B HAIeaTbHOM Bu6moTeKa IIOK
14~ KonebarenbHOM KOHTYPE. https://m.edsoo.ru/ffoch

Amnanorus MEKY

MEXaHHIECKUMHU u 820

AJIEKTPOMArHUTHBIMH

KoJIe0aHUSIMU

®dopmyna Tomcona. 3akoH Bu6ImoTeKa IIOK
15~ coxpamemi o oneprun o B https://m.edso0.ru/ffOch

UeaTbHOM KoJIeOaTeIbHOM

KOHTYpE

9c4



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

16

17

18

IIpencraBiaenue o0 3aTyXaromux
KOJICOQHHMSIX. Brinyxnennbie
MEXaHUYEeCKHE KoJIeOaHHs.
Pe3onanc. Brinyxnennblie
3JICKTPOMArHUTHBIC KOJICOaHUS

[IepemeHHbII TOK.
CuHycouJaIbHBI  MEPEMEHHBIN
TOK. MONIHOCTh NEPEMEHHOIO
TOKA. AMIUTUTYIHOE u
JEHCTBYIOILIEE 3HAUEHHUE  CHUJIBI
TOKA U HaIPsHKEHUS

Tpancdhopmarop. IlpousBoacTro,
nepegava u norpebieHue
AIEKTPUYECKON SHEPTUU

bubnmoreka HOK
https://m.edsoo.ru/ffOcb
b86

bubnuoreka LHOK
https://m.edsoo.ru/ffOcb
d34

19

VYCTpoCTBO M NPAKTHYECKOE
IpUMEHEHHE 3JIEKTPUYECKOTO
3BOHKA, '€HepaTopa NepeMEeHHOT0
TOKa, IMHUH 3JIeKTporepeaay

bubnmmoreka HOK
https://m.edsoo.ru/ffOcc
324

20

OKOJIOTUYECKHE  PUCKH  TIpHU
IPOU3BOACTBE  3JIEKTPOIHEPTHH.
Kynbrypa YCTIONTb30BAHUS
JJIEKTPOIHEPTUU B TTOBCEIHEBHOU
KHU3HU

MexaHn4yecKuen
JIEKTPOMATHUTHBIE BOJHBI — 5
JacoB

21

MexaHnyeckue BOJIHBI, YCIOBHUS
pacnpocTpaHeHUS. [Tepuon.
CKOpOCTh  paclpoOCTpaHEHHS U
JnuHa BoaHbl. [lomepeunble u
MIPOJI0JIbHBIE BOJHBI

bubnnoreka HOK
https://m.edsoo.ru/ffOcc
as4

22

23

24

25

3BYK. CkopocTb 3ByKa.
I'poMkocTh 3ByKa. BwicoTa TOHA.
TemOp 3ByKa

ONEKTPOMarHUTHBIE BOJIHBI, MX
cBoMictBa M ckopocTh. Illkama
OJICKTPOMAariMuTHBIX BOJIH

HpI/IHI_II/Il'[BI PaaruoCBA3U u
TeaeBuaeHus. Pa3zButue CpcaACTB
cBs3U. Paguomnokamus

KonTposbnass  paGora  Ne2
«Konebanus u BOTHBI»
IIpomexxyTOo4YHAsi KOHTPOJILHasI
padora

bubnmmoreka HOK
https://m.edsoo.ru/ffOcc
cOc

bubnuoreka LHOK
https://m.edsoo.ru/ffOcc
fe0

bubnuoreka LHOK
https://m.edsoo.ru/ffOcc
6f8



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

Onrtuka — 10 yacos

26

27

28

29

30

IIpssmonunenHoe
pacnpocTpaHeHue cBeTa B
oaHOpoaHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

Otpaxenue CBETA. 3aKOHbI
oTpaxkeHus cBera. lloctpoenue
n300pakeHMI B TUIOCKOM 3epKaie

[Ipenomnenune cBera. IlomHoe
BHYTpEHHEE OTpaxKeHHE.
[IpenenpHblid  yrol  MOJHOTO
BHYTPEHHETO OTPaKEHUS

Jlabopamopnas  paboma  Ne5
«3mepenue MOKazaress
MPETOMIICHUS CTEKIIa»

JInn3eL [TocTpoenue
nu3o0paxxenuil B auH3e. Popmyiia
TOHKOM  JIMH3Bl.  YBEIUYCHHE
JIMH3bI

bubnuoreka LHOK
https://m.edsoo.ru/ffOcd
350

bubnuoreka LHOK
https://m.edsoo.ru/ffOcd
4e0

bubnuoreka LHOK
https://m.edsoo.ru/ffOcd
76

bubnuoTeka HOK
https://m.edsoo.ru/ffOcd

67a

bubnmmoreka HOK
https://m.edsoo.ru/ffOcd

dle

31

Jlabopamopuaa  paboma  Ne6
«HccnenoBanne CBOWCTB
U300paKEHUI B JIMH3AX»

32

Hucnepcust  cBera.  CIlIOXKHBIM
coctaB Oemoro cBeta. llBer.
Jlabopamopunaa  paboma  Ne7
«Habmtonenne 1ucrepcuu cBeTa

33

34

35

WNurepdepennus CBeTA.
Hudpaxmus CBeTa.
JudpaxknuonHas pemeéTka

IlorepeyHOCTh CBETOBBIX BOJIH.
ITonmapuszanus ceera

Onrtuyeckue npuOopsI "
yCTpOWCTBA M YCIOBUSL — MX
0€3011acHOTr0 MPUMEHEHUS

bubnmmoreka HOK
https://m.edsoo.ru/ffOce

d22

bubnuoreka HOK
https://m.edsoo.ru/ffOcf

02e

Hroro no pasneny 24 yaca

Pasznen 3. OCHOBBI
CHEIIMAJIBHOM TEOPUH
OTHOCHUTEJBHOCTHA
OCHOBBI  CIIEIMAIIBHOW ~ TEOpUU
OTHOCHUTEIBHOCTH -4 yaca

36

I'pannnbr NIPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH.

bubnuoreka HOK
https://m.edsoo.ru/ffOcf



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

ITocTynaTel cnienuanbHOM TEOPUU

862

OTHOCHTEIIbHOCTH

OTHOCUTEIBHOCTD bubnunorexa LHOK
37  OJHOBPEMEHHOCTH. 3aMeJUIcHHE https://m.edsoo.ru/ffOcf

BPEMEHU M COKPAIIICHUE JITTHHBI a42

Oneprus UH Hngm’C bubnuoTeka HOK
38 PENATUBUCTCKOM rjacmum. BSI3b https://m.edsoo.ru/ffoct

MacChl C DHEPTHEH M UMITYITHCOM. 68

OHeprus MoKost coo

Kontponbnas paGora Ne 3 bubmmoreka  LIOK
39  «Onruka. OCHOBBI cCIlELUATBHON https://m.edsoo.ru/ffOcf

TEOPUU OTHOCUTEIIBHOCTH» 6f0

Hroro no pasneny — 4 yaca

Paznen 4. KBAHTOBAA

OU3UKA

DJIeMEHTHI KBAHTOBOH ONTHKH — 6

4acoB

o o - bubnuoteka HOK
g0 OromRL . ThopMyna - LUIafKa. https://m.edso0.ru/ffocf

DHeprusi 1 UMITYIIbC POTOHA

el6

OTKpBITHE " HCCIIEIOBaHNE bubnnorexa LOK
41  ¢orospdexra. Ombiter A. T. https://m.edsoo.ru/ffOcff

CroneroBa c4

;’)/aKOHLI o (bOTvoaq)(peKTa. Bubmorexa 1IOK
g4p ~ PaHemie - JHHUTEHEA - A https://m.edsoo.ru/ffodo

dororddexra. «Kpacnas 15

rparuiay Gorodddexra €

Hasaenme cBera. OmeiTer I1. H. bubnorexa [TOK
43  JlebeneBa. XuMHuUecKkoe aeiicTBHE https://m.edsoo.ru/ff0d0

cBeTa 436

TexHuueckue  ycTpoWcTBa |

NPaKTUYECKOE pUMEHEHUE:
44

¢doTo371EMEHT, ¢doronaTuuK,

COJIHEeYHast baTapest, CBETO IO/

. bubnmmoreka HOK
g5 L OMIEHMC - SwAAT o TO - Teme https://m.edsoo.ru/ffod0

«DIJIeMeHThI KBAaHTOBOI OITHKH

302

Crtpoenue aToma -4 yaca

11;/10;[@15 aroma TomcoHa. ONbITbI Bu6mioTeKa 1IOK
46~ Pesepdopra mo paccesnmio o- https://m.edsoo.ru/ffodo

qacCTuIl. HJIaHeTapHaﬂ MOACIIb
aToMa

9la



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

47

IToctynatel bopa

bubnuoreka LHOK
https://m.edsoo.ru/ff0d0
afa

48

H3znyuenue u MOIJIOLCHUE
($oTOHOB TpH mepexoae aroma ¢
OJIHOTO  YPOBHS JHEpPruud Ha
npyroi. Buasl ciekTpoB

bubnuoreka LHOK
https://m.edsoo.ru/ff0d0
afa

49

BosiHOBBIE ~ CBOMCTBAa  4acTHIl.
Bounbl ze Bporins.
KopmyckynsipHO-BOITHOBOM
Jyalli3M. CnoHTtaHHOE u
BBIHYKJICHHOE U3JIy4CHHE

bubnuoreka LHOK
https://m.edsoo.ru/ff0d0
ca8

50

51

52

53

54

ATOMHOE S1IPO — S YacoB

OTtkpsITHE PaZOaKTUBHOCTH.
OnbIThHI Pesepdopna o
OTpeieNICHUI0 cocraBa
PaauoOaKTUBHOTO U3ITYyYCHUS

CgoiicTBa anb(a-, OeTa-, raMma-
U3JTy4CHUSI. Bnusuue
paJMOaKTUBHOCTH  HAa  JKUBBIC
OpTaHU3MBI

OTKpbITHE NPOTOHA U HEWTpOHA.
N3otomsl. Anbda-pacna.
ONEKTPOHHBIM M MO3UTPOHHBIN
6era-pacnajn. ["amma-uzaydyenue

DHeprusi CBsI3M HYKJIOHOB B SIIpE.
Snepuple  peakuuu.  AnepHslil
peakTop. [TpoGnemsr,
MEPCIEKTUBBI, DKOJIOTHYECKHUE
aCIEKThI AEPHOU SHEPTETUKHU

DeMeHTapHbIe YaCTHIIBI.
OTKpbITHE TO3UTPOHA. MeToabl
HAOMIOJIEHUSI W PETUCTpaluu
3JE€MEHTapHbIX 4Yactull. Kpyribiid
CTOII «DyHIaMeHTaIbHbIe
B3alMOJICUCTBHS. EnnuctBo
(bU3UYECKON KapTUHBI MUPA»

Hroro no pasgeny — 15 yacon

bubnuoTeka HOK
https://m.edsoo.ru/ff0d0
fd2

bubnuoreka HOK
https://m.edsoo.ru/ff0d1
162

bubnuoreka HOK
https://m.edsoo.ru/ff0d1
356

bubnuoreka HOK
https://m.edsoo.ru/ff0d0
€38

Paznen 5. SJEMEHTHBI
ACTPOHOMUH n
ACTPO®U3UKU 7 yacos

55

OTtambl  pa3BUTHS  aCTPOHOMUH.
[TpuknagHnoe 51
MHPOBO33PEHUYECKOE 3HAYECHUE
acTpoHoMud. Bung  3BE3gHOTO



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

HeOa. Co3Be3aus, spKHe 3BE3NBI,
IUIAHETHI, UX BHIMMOE JIBIDKCHUC.
CosHeuHas cucrema

56

Comune. CoiHeuHast aKTUBHOCTD.
Ucrounuk osHeprun ConHua u
3BE3]

S7

3BE3 I, nx OCHOBHBIC
XapaKTEPUCTUKU. 3BE3/IbI IITaBHOM
110CJIEI0BATEIbHOCTH.
Buytpennee crpoeHue  3BE3.
CoBpeMeHHbIE TPEACTABIEHUS O
MPOUCXOKIACHUH U HBOJIIOLUU
CouHiia 1 386311

58

Mineunstii Iyt —  Hama
lNanaktuka. [Tonoxenue 51
newxenne ConHua B [anakrtuke.
lanaktuku. YEpHbIE ABIPHI B
A/ipax rajJjakTUk

59

Bceenennas. PazOeranue rajiakTuk.
Teopus bonpmoro B3pbIBa.
PenmkToBoe U3JIy4YEHHE.
MertaranakTuka

60

61

Hepemennsie po0sIeMbI
aACTPOHOMHUHU

KonrTposbnass  paGora  Ned
«ONeMeHTbl ~ acTpOHOMHMHU  H
acTpoPu3UKm»

Paznen 6. OBOBIIAIOUIEE
IHOBTOPEHME -4 yaca

62

63

64

O0o00marommii YPOK. Pois
¢u3MKKM U aCTpOHOMHUU B
9KOHOMMYECKOM,
TEXHOJIOTUYECKOM, COIHMAIBLHON H
ITUYECKON cdepax IessTeNbHOCTH
YyeJIoBeKa

Hrorosasi KOHTpOJIbHasi padora.
O6o6maromuit ypok. Pons 1 MecTo
¢u3uKn U acTpOHOMHUH B
COBPEMEHHOM HAy4YHOW KapTHUHE
Mupa
O0o0marommii YPOK. Poise
duznueckoit TEOpUU B
(bopMHpOBAaHUU TPEJCTABICHUH O
¢du3nueckoil kapTHHE MHUpa

65

Ob6o6maromuit  ypok.  Mecto




¢u3nueckoil KapTUHBI MHpa B
obmeM  psSgy — COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUN O IPUPOJIC

66

67

68

Pe3zepBHOe Bpems — 3 yaca

PesepBHbIii  ypok. MarnutHoe

oJe. DneKTpOMarHuTHas
UHIYKIHS
Pe3epBHblii YPOK. Onruka.

OCHOBBI ~ CHEIMATILHOW  TEOpPUHU
OTHOCUTEJILHOCTHU

Pesepublii  ypok.  KBanToBas
buzuka. DneMeHThl aCTPOHOMHHU U
acTpou3uku

bubnuoreka LHOK
https://m.edsoo.ru/ff0d1

784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE

OBECIHHEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

o ®msuka, 11 xmacc/ Mskumes I'.4., byxoBues b.b., Corckuit H.H.; non
penakimerr IlapdentreBoit H.A. Axmumoneprnoe oOmectBo «l3maTenbcTBo
«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

A.IlPbmMkeBnu 10-11 3amaynuk B.A. bypoB wu gp. Yacts 1 .2
Mexanuka. Temnota. [locobue nnst yautens."[Ipocsemenue"”, 2023r

®uzuka KontponbHble paboTel B HOBOM (opmate 11 kn. WM.B. T'ogosa."
Nurenexr-Lentp" Mocksa, 2011

WNurterpupoBannbie ypoku ¢usuku. 7-11 kmaccer .M.B. T'opnoBa " Bako",
Mocksa 2021

[Toypounsie pazpabotku mo ¢usuke ,10-11 k1 B.A.BonkoB "Bako",Mocksa
2018

[Iporpammel o6mieoOpa3zoBaTeabHbix yupexaeHuil. Gusuka 10-11 .Ast.IL10l.
CaeHko

HUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http:// school-collection.edu.ru http:elkin52.napod.ru/ http:// class-fizika.ru/
http:// www.fizika.ru/

https://m.edsoo.ru/ffOc8f6caspanne Afipec caiita
canTa

Poccuiickuii 061eo6pazoBaTeabHbIN MOPTAI http://experiment.edu.ru

Enunas KOJIJIEKIIUSA U (POBBIX http://school-collection.edu.ru
00pa30BaTeIbHBIX PECYPCOB

@enepanbHblii  LEHTp  WH(GOPMAIMOHHO- http://fcior.edu.ru
oOpazoBatenbHbIX pecypcoB (PIINOP)

Caiit nana  nmpenojaBaTenel  QU3MKH, http://www.fizika.ru
YYaluxcs U UX poAauTeNei

College.ru: ®usnka http://college.ru/fizika/



https://m.edsoo.ru/ff0c8f6c
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&ust=1550527145963000
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&ust=1550527145964000
https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%2520OO/mi/17/p/page.html&sa=D&ust=1550527145966000
https://www.google.com/url?q=http://www.fizika.ru&sa=D&ust=1550527145967000
https://www.google.com/url?q=http://college.ru/fizika/&sa=D&ust=1550527145969000
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