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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CPEIHETO OOIIEro 0O0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammsbl, mpeactaBieHHbix B OI'OC COO, a Takke c ydéTom
benepanbHOit paboueill mporpaMMbl BOCIHMTAHHMS M KOHILENLUHU IPENOJaBaHUs yueOHOro
mpeameta «®Pusznkay B 00pa3oBaTeNbHBIX opraHm3anusax Poccwuiickoit  deneparum,
peanu3yoIux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

CopepxaHue nporpaMMbl 1o (U3MKe HampaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4yHOH KapTHHbI Mupa oOyuarommxcs 10—11 kmaccoB mpu oOyuyeHun ux (usuke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITEIbHOCTHOrO mojaxoxa. [Iporpamma no ¢usuke
coorBercTBYeT TpeboBanusiM PI'OC COO k miuaHUpyeMbIM JMYHOCTHBIM, MPEIMETHBIM H
MeETaNnpeIMETHBIM pe3yJIbTaTaM OOy4EHHs, a TaKKe YUYUTHIBAET HEOOXOAMMOCTh peanu3aliu
MEXIIPEIMETHBIX CBSI3eH (PM3UKH C €CTECTBEHHO-HAYYHBIMU yueOHbIMU Ipeameramu. B Heit
OTIPEIEIISIOTCS OCHOBHBIE TIEJIU U3YUYeHHUsT (PU3UKH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus,
IUIAHUPYEeMbIe pe3yJbTaTbl OCBOEHHUS Kypca (HU3MKH: JUYHOCTHBIE, METalpeMETHBIE,
npeaAMeTHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma o ¢u3uke BKIIOYAET:

® IIaHHPYEMbIE PE3YJIbTAaThl OCBOCHUS Kypca (GU3UKH Ha 0A30BOM ypOBHE, B TOM YHUCIIE
IpeIMETHbIE Pe3yIbTaThl O rojaM O0yUeHUS;
e cozepkaHue yueObHoro npenmera «dusnka» 1o rogam o0ydeHus.

Odusnka Kak Hayka O HambOosiee OOMIMX 3aKOHAX IMPHUPOJIbI, BBICTYIAs B Ka4eCTBE
y4eOHOro TMpeaMera B IIKOJE, BHOCHUT CYHICCTBEHHBIH BKIAJ B CHUCTEMY 3HaHHHA 00
okpyxkatomem mupe. [IkoapHBI Kype GU3HKH — CHCTEMOOOpa3yIOMUNA JIJisi €CTeCTBEHHO-
HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBKY (PU3NUECKHE 3aKOHBI JIKAT B OCHOBE MPOLIECCOB U
SIBJICHUM, W3y4aeMbIX XWUMHUEH, Owuonorued, Qusmyeckoit reorpadueld M acTPOHOMUEH.
Hcnonb30BaHWe M aKTUBHOE MPUMEHEHHE (U3MUECKUX 3HAHWM OMpeeseT XapakTep M
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cPepe SIHEPTETHKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTy4YeHHUs HOBBIX MAaTEpHaliOB C 3aJlaHHBIMU CBONCTBaAMH M Jpyrux. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaJg B (OPMHUpPOBAHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA
oOyuaromuxcs, B (OPMUPOBAHHWE YMEHUN NPUMEHSATh HAyYHBI METOJ TO3HAHUSA MPH
BBITIOJTHCHUH UMH YYEOHBIX UCCIICIOBAHUA.

B ocHOBy kypca ¢usuku A ypoBHS CpeAHero oOiiero oOpa3oBaHUs IMOJIOXKEH P
U, KOTOPhIE MOYKHO pacCMaTpUBATh KaK MPUHIIUIIBI €r0 MOCTPOSHUSI.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypcC SBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHall U3 BCEX pa3iesioB (PU3UKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHON (PU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEll Marepuan Kypca (QU3MKU OOBEAUHEH BOKPYT
¢busznueckux Teopuil. Bemymmm B Kypce sBiseTcs (GOPMUPOBAHUE IMPEACTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U TOJIC.

Hoes eymanumapusayuu. EE peanuzanus mpeanoiaraeT HCMHOIb30BaHHE T'yMaHHUTapPHOTO
MoTeHITMaNa (U3UYECKON HAyKH, OCMBICICHHE CBSI3U pa3BUTUA (U3HKH C Pa3BUTHEM
olmecTBa, a TaKkKe C MHUPOBO33PEHUYECKHMH, HPABCTBEHHBIMU M  JKOJOTHYECKHUMH
podsieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc (U3HKHM MpeAnonaraeT 3HaKOMCTBO C HIMPOKUM
KPYrOM TEXHUYECKUX M TEXHOJIOTHUECKUX NMPHIIOKEHUN N3YUCHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanuzyeTcsi TMOCPEICTBOM  BBEICHHUS DIIEMEHTOB  COJACP)KAHUSA,
MOCBAMIEHHBIX YKOJOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TeXHUKd HW  TEXHOJOTHH, a Takke O0OCyXJeHus  mpodiieM  paluoOHAIBHOTO
MIPUPOIOTIONH30BAHMS U IKOJIOTHYECKOM 0€30MacHOCTH.



CrepHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha YPOBHE CpeAHero olmiero o0pa3oBaHus
ABIAIOTCA (u3nyeckue Tteopuu (HopMHUpPOBAHHME MPEACTABIECHUN O CTPYKTYype MOCTPOCHUS
¢usnueckoil Teopuu, poiau (GyHIaMEHTAJIbHBIX 3aKOHOB W MPUHIUIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O NMPUPOJE, TPAaHUIAX TPUMEHUMOCTH TEOPH, Il OMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MIPOLIECCOB).

CucreMHO-IeTEIbHOCTHBIN MOAX0J1 B Kypce (PU3MKU pean3yeTcsl Mpexke BCEro 3a
CuéT OpraHu3alMM SKCIIEPUMEHTAIBHON AedaTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs
Kypca (U3MKHM — DOTO HCIOJb30BAHHE CUCTEMBl (POHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U J1aOOPaTOPHBIX PabOT, KOTOphIE B MporpaMme no (usnke oObeIUHEHBI B
OOIIMI CNHCOK YYEHHYECKUX IMpaKTHUYeCKUX paldoT. BblieneHue B yka3aHHOM IE€pedHE
1a00paTOpHBIX padoT, MPOBOJUMBIX ISl KOHTPOJIS M OLEHKH, OCYLIECTBIISIETCS YYaCTHUKAMU
00pa3oBaTeNpHOTO TIpoIecca HMCXOAS M3 OCOOCHHOCTEH IUTAaHUPOBAHMS W OCHAIECHUS
kabunera ¢usuku. [Ipu 3TOM obecreunBaeTcsi OBIAJCHUE OOYYAIOIIUMUCS YMEHUSIMHU
MIPOBOAMTH KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMYHH U
IIOCTaHOBKY OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonbiioe BHUMaHME yAENsSETCS PELIEHUIO0 Pacu€THBIX M KaueCTBEHHbIX 3anad. [lpu
3TOM Il pacy€THBIX 3aJa4 MPHOPUTETOM SIBIISIOTCS 3a/a4M C SIBHO 3aJlaHHOHN (hu3ndecKoit
MO/JIEJIBIO, TO3BOJISIOLINE IPUMEHATh U3yUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO
paszzena Kypca, TaK U MHTETpUpYs 3HAHUS M3 pasHbIX pazfenoB. [ KayecTBEHHBIX 3ajay
MIPUOPUTETOM SIBJISIIOTCS 3aJaHUsl Ha OOBSCHEHHE NPOTEKaHUs (U3MYECKUX SBICHUH U
IPOILIECCOB B OKpY’KaroIIel KU3HU, TpeOyroIue BIOOpa GU3NUECKOM MOJENU Ul CUTYaluu
MIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu @I'OC COO k MarepuanbHO-TEXHUYECKOMY 00€CIeUeHUI0
y4eOHOrOo Tpolecca 0a30BbIi ypOBeHb Kypca (HU3MKHM Ha YPOBHE CPEIHETO OOIIero
0o0pa3oBaHMsl JOJDKEH M3Yy4aTbCsl B YCIOBHSX IPEIMETHOro KaOuHeTa (U3MKH WIM B
YCIIOBUSIX HHTETPUPOBAHHOIO KaOMHETa MpEAMETOB €CTECTBEHHO-HAy4yHOro IukiIa. B
kabuHere (uU3MKM JOKHO OBITH HeoOXoauMmoe JabopaTopHoe OOOpYJOBaHUE JUIs
BBIIIOJIHEHUSI YKA3aHHBIX B MporpamMme Mo (U3MKe YYEHHYECKUX MPAKTUYECKUX padboT u
JI€MOHCTPAaLlMOHHOE 000pYy10BaHHE.

JleMoHcTpalmoHHoe  obopyaoBaHue (GOpPMHUPYETCS B  COOTBETCTBHM C  IPHUHILIUIIOM
MUHHMMaJIbHON JOCTATOYHOCTU M O0ECHeYMBaeT MOCTAHOBKY MEPEYUCICHHBIX B IpOrpamme
10 (hU3HKE KIIFOUEBBIX IEMOHCTPALM JUIsl UCCIIEOBAHUS U3y4YaeMbIX SIBJICHUN U MPOLIECCOB,
HMIHUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 000pynOBaHME IJIsi YICHHYECKUX MPAKTUICCKUX paboT popmupyercs
B BHJIC TEMATUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacuéTe OJTHOIO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemMaTHuecKHe KOMIUIEKTHI JIaDOpaTOPHOrOo O0OOPYJIOBaHMS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUC MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4€HUS (PU3UKHU B 00111eM 00pa30BaHUM SIBIISIOTCS:

e (opMUpOBaHME HHTEpPECa U CTPEMJICHUS OOyYaroIIMXCS K HAyYHOMY H3YUYECHHIO

HPUPO/IBI, PA3BUTHE UX MHTEIUIEKTYyalbHBIX U TBOPUECKUX COCOOHOCTEI;

e pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJ€ IMO3HaHUs U (OpMUPOBaHUE

HCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPY KAIOLIUM SIBJICHUSM;

e (hopMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3yJIbTaTa U3yuyeHUs: OCHOB CTPOCHUS

MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMUpOBaHHE YMEHUN OOBSACHATH SIBJICHUS C HCIOIb30BAaHUEM (PU3MUECKUX 3HAHUI

U Hay4YHBIX JI0Ka3aTeJIbCTB;

e (opMHpOBaHHE NPEICTABICHUN O POIM (HU3MKH JUIsl PA3BUTHUS APYTUX €CTECTBEHHBIX

HaYK, TEXHUKU U TEXHOJOTH.



JlocTuxkeHne STUX Lenei obecrneynBaeTcsl pelIeHHeM CIIEIyIONINX 3a7ad B MPOLEcce
M3y4YeHus Kypca (U3UKU Ha YPOBHE CpeaHEro o01ero oopa3oBaHus:

e TpUOOpPETEeHHE CUCTEMbI 3HaHUN 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpPUSX, BKJIIOYAs MEXaHUKy, MOJEKYJIAPHYIO (U3UKY, DJIEKTPOJUHAMUKY,
KBaHTOBYIO (DM3UKY U 3JIEMEHTHI acTPOU3UKH;

e (¢dopMUpOBaHHWE YMEHHA MPUMEHSATh TEOPETHUECKUE 3HAHHUS JJs OOBSCHEHUS
(bU3MYeCKuX SBJICHUN B TPUPOAE W JUIA TPUHATHSA MPAKTUYECKHX PEIICHUH B
MOBCEIHEBHOM KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHHS Pa3IMYHBIX 337a4 C SIBHO 3aJaHHOM (PU3MUECKOM
MOJIETIbIO, 3a/1ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE co3JaHue (pu3nuecKkon
MOJIENH, aJIEKBATHOM YCIIOBUSM 33]1a4H;

e TOHMMaHWE (HU3UYECKUX OCHOB U TMPHUHIIUIIOB JNEHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPENLY;

® OBIIAQJICHHE METOJAMH CAMOCTOSATEIHHOTO IIAHUPOBAHUS U MPOBEICHUS (HU3HUECKUX
SKCIIEPUMEHTOB, aHajiu3a W  HHTeprnpeTanuu  uHbOpMaluu,  ONpeesieHUs
JOCTOBEPHOCTH IIOJIy4EHHOI'O Pe3ysbTaTa;

® CO3/1aHUE YCIIOBUM ISl Pa3BUTHS YMEHUN TPOEKTHO-UCCIIEIOBATEIIHCKOM, TBOPUYECKON
NEeSATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE CPEIHEr0 00IIEero 0Opa3oBaHUs
orBoautcs B 11 kimacce — 66 yacoB (2 yaca B HEZCIIO).

COJEPKAHUE OBYYEHUA

Pazpnen 4. DiekTpoanHaMuka

Tema 3. Maznumnoe none. IneKmpomazHUMHAA UHOYKYUA

ITocTosiHHBIE MarHUTHI. B3aumoaeicTBUE MOCTOSAHHBIX MarHUTOB. MarnutHoe nose. Bekrop
MAarHuTHOM MHIyKUMH. [IpyHIMD Cynepno3uunyM MarHUTHBIX TOJEed. JIMHMM MarHuTHOU
nHAyKuuy. KapTuHa TMHUM MarHUTHON MHAYKLMU II0JI HOCTOSIHHBIX MarHUTOB.

MaruutHoe mosie MpoBOAHHMKA C TOKOM. KapTuHa JMHUN MHAYKUMHM MarHUTHOTO TOJIS
JUIMHHOTO INPSIMOTO MIPOBOJHMKA U 3aMKHYTOT'O KOJIBLIEBOI'O IIPOBOJHUKA, KaTyIIKH C TOKOM.
OmnsiT Opcrena. BzaumopeiicTBue MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna JlopeHua, e€ MOIyJIb U HarlpaBiieHUe. [|BuKeHHe 3apsKeHHOM 4acTULbl B OJHOPOHOM
MarHuTHOM nose. Pabota cuiel JlopeHna.

SBneHue INEKTPOMArHUTHOM HMHIAyKUMH. [IoToOk Bekropa MarHUTHOM HWHAYKIUH.
DNEeKTpOABIKYIIAs CUJIa MHIYKIUH. 3aKOH 2JEKTPOMaraiuTHoON uuaykuuu dapanes.
BuxpeBoe anexkrtpuueckoe rmosie. DJEKTPOABIKYIIAs CHUJa HMHAYKUUUM B IPOBOJHHKE,
JBUKYLIEMCSI IIOCTYIIATENBHO B OJTHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHyKTUBHOCTB. SIBIEHME CAMOMHIYKIIMHU. DJIEKTPOABMIKYILAs CHUJIA CAMOMH Ty KIUH.
DHeprusi MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuyeckue YCTpPOHCTBA U  IMPAKTUYECKOE MPUMEHEHHE: IIOCTOSSHHbIE MAarHMTHI,
AJIEKTPOMArHuThl, IEKTPOJBUraTENlb, YCKOPUTEIN 3IIEMEHTapHbIX YacTHLl, WHAYKIMOHHAs
neyb.

Jlemoncmpayuu

OmeIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM I10JIEM.

JIuHUM UHIYKIMY MAarHUTHOTO TMOJIS.



B3aumogeiicTBue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

JerictBue cuibl JIopeHa Ha HOHBI JIEKTPOJINTA.

SBneHue eKTPOMAarHUTHOW WHIYKIIHH.

IIpaBuio JleHna.

3aBUCHMOCTD JJICKTPOIBWIKYIIEH CHUJIBI WHIYKIMA OT CKOPOCTH W3MEHEHHUS MarHUTHOTO
IMOTOKA.

SBnenue caMOMHIYKITHH.

Vuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenre MarHuTHOTO TIOJIST KATYIIKH C TOKOM.

WccnenoBanue neicTBUS MOCTOSHHOIO MAarHUTa HA PaMKYy C TOKOM.

UccnenoBanue sSBICHUS IEKTPOMArHUTHON MHIYKITHH.

Pa3nen S. Kojiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHumHbvle KO1e0anus

Konebarenbnas cucrema. CBoOOgHBIE MexaHWyeckue KonebOaHusi. ['apMoHHYeckue
koneOanus. Ilepuon, uactora, ammuutyna v ¢asza koneOanuil. [Ipy>KUHHBIH MasTHUK.
MatemaTuueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHUX konebanuid. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebartenbubiii  koHTyp. CBOOOJHBIE DIEKTPOMArHUTHBIE KOJNEOAHHS B UACATBLHOM
KOJIeOaTeIbHOM KOHType. AHAJIOTHS MEXKIy MEXaHWYECKUMH U DJIEKTPOMArHUTHBIMU
konebanusmu. ®opmyrna TomcoHa. 3aKOH COXpaHEHUs YHEPTHH B HJICATBHOM KOJIe0aTeIbHOM
KOHTYpE.

[IpencraBieHne O 3aTyXamIIUX KoOJIEOAHWSX. BBIHYXICHHbIE MEXaHHUYECKHE KOoyeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbiii Tok. CUHYCOUJATIbHBIM MNEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOrO TOKA.
AMIUTATYTHOE U JEHUCTBYIOIIEE 3HAUYEHNE CUJIbI TOKA U HAIIPSKEHUSI.

Tpanchopmarop. [IpousBoncTBo, mepegadya U MOTpeOSICHUE OSIEKTPUUYECKON HDHEPTHH.
DKOJIOTUUECKHE PHCKH TPU TPOU3BOACTBE AJEKTposHeprun. KyibTypa HCHOJIB30BaHUS
3JEKTPOIHEPIHH B TIOBCEAHEBHOM JKU3HU.

TexHuueckue ycTpoicTBa U NMPAKTHYECKOE MPUMEHEHNE: IEKTPUUECKUN 3BOHOK, T€HEPATOP
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoIeOATenbHOM CHUCTEMBbl (TPY>KMHHBIM WU MaTeMaTHYeCKUil
MasITHHK).

Habmonenue 3aTyxaronux koiaeOaHuil.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

Habmonenue pesonanca.

CBoOOAHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcmunorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKa W HAaNpsDKEHUS OT  BpPEMEHH)  JUIs
AJIEKTPOMATrHUTHBIX KOJIEOAHUH.

Pe3onanc mpu mnocneqoBaTeNbHOM COEIMHEHUU PE3UCTOpa, KATYHIIKW HHAYKTUBHOCTH M
KOHJICHCATOPA.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanne 3aBUCHMOCTH TEpUOJia MaJlbIX KojeOaHUi rpy3a Ha HUTU OT JAJMHBI HUTH H
MAacCChI Ipy3a.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 TIOCIE0BATENbHO COEUHEHHBIX KOHIEHCATOPA,
KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL



MexaHnyeckue BOJIHBI, ycioBus pacnpoctpaHenus. Ilepuon. CkopocTs pacnpocTpaHEHUs U
muiiHa BosHbL. [lomepeunsle u mponosibHble BOJHBL. WHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

OJNEKTPOMarHUTHbIE BOJHBI. YCIIOBUS H3IIyYEHHUS DIIEKTPOMATHUTHBIX BOJH. B3anMHas
opueHTauus BekTopoB E, B, V B anexTtpomaruutHoil BojHe. CBONCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpakeHUE, HperoMiieHue, nosspusanus, audpaxnus, uHTepdeperuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHuTHHIX BOJIH. [IpMMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI paguOCBsA3M W TeneBUACHUA. Paauonokauus. DIEKTPOMarHUTHOE 3arpsi3HEHHUE
OKpY>Karolleu Cpebl.

TexHuyeckue YCTpOWCTBA U MNPAKTUYECKOE IPUMEHEHHME: MYy3bIKalbHbIEe HHCTPYMEHTHI,
yJIBTPa3ByKOBasi JUarHOCTHKAa B TEXHUKE U MEIULMHE, pajgap, paauolnpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habutoienue otpaskeHus U NpeaoMIICHHUSI MEXaHUYECKHUX BOJIH.

Habmtonenue unrepdepeHuun 1 qudpakiuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pPE30HAHC.

HabmtoneHue cBsi3u rPOMKOCTH 3ByKa U BBICOTHI TOHA C aMILJIUTYI0M U 4aCTOTON KoJieOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, PEIOMIICHHUE, MOJIIpU3alus,
nudpaxius, UHTephEpeHIusL.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsiMonnHelHOe paclnpocTpaHEHHME CBETa B OJHOPOJHOHN Cpele.
Jlyu cBera. ToueuHblii HCTOUYHUK cBeTa. OTpa)keHHE CBeTa. 3aKOHbl OTPAXEHMs CBETA.
[TocTpoenne nzo0paxkeHU B MI0CKOM 3epkaiie. [Ipenomienue cBera. 3aKOHbI IPEIOMIICHUS
cBeta. AOCOMIOTHBIM Mokazarenb mnpeiaomieHus. [lonHoe BHYTpeHHeEE OTpa)KeHHE.
[IpenenbHblii Yol NOJHOTO BHYTPEHHETO OTPAXKEHMSL.

Hucnepcus cseta. CioxHbli coctaB Oesnoro cBera. LIBer.

CoOupatolye 1 paccenBaronye JuH3bl. ToHKas nuH3a. POKyCHOE pacCTOSHUE U ONTUYECKas
cwiia TOHKOM JnH3bl. [locTpoeHne n3o0pakeHuil B cOOMpAIOLIMX U PacCEeUBAIOLINX JIMH3AX.
@opMyia TOHKOU JUH3BIL. Y BEIMYECHHE, JaBaeMOE JIMH30M.

[Ipenensl npUMEHUMOCTH T'€OMETPUYECKON ONTUKH.

Bonnosast ontuka. Murepdepenuus csera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HAOIIOACHUS
MakCUMyMOB W MHMHHUMYMOB B UHTEp(EPEHIIMOHHOW KapTHMHE OT JBYX CHH(a3HbIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakuus ceta. AudpakuuonHas pemeérka. Y cioBue HaOMIOICHUS TJIABHBIX MAaKCUMYMOB
[PY NaIeHUM MOHOXPOMATHUYECKOTO CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus cBera. TeXxHMUECKHE YyCTPOMCTBA M INMPAKTUYECKOE NMPHUMEHEHHWE: OYKH, JIyIa,
¢doroanmapar, MPOSKIUOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA,
IU(PPaKIHMOHHAS PEIETKA, MOISPOUI.

Jlemoncmpayuu

[IpsimonuHeiHOE paclpocTpaHEeHUEe, OTpakeHHWE U IpesomiieHue cBera. Onrudyeckue
pUOOPBHI.

[TonHOE BHyTpeHHEe oTpakeHue. Mojienb cBeToBo1a.

HccnenoBanue CBOMCTB N300paXKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TEIECKONA.

Habmonenue nnrepdepeHnu ceera.

Ha6monenue qudpakuuu cera.



Habmtonenue nucnepcuu cBerta.

[TosydyeHue cekTpa ¢ HOMOIIbIO PU3MBI.

[TonmyyeHue cnekTpa ¢ HOMOIIBIO AU(DPAKIIMOHHON PEIIETKY.

Ha6utoienue nosisipusanuu cBera.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokaszaresns NpeJoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paXKeHUH B JIMH3AX.

Ha6monenue aqucnepcun ceta.

Pa3nea 6. OcHOBBI cieIHAJIBLHOH TEOPHH OTHOCHTEIbHOCTH

['paHnnBl TPUMEHMMOCTH KIIACCHYECKOM MexaHuku. lloctynarsl cnenuanbHOW TeopuUH
OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBE€Ta B BaKyyMme, IPHHIHII
OTHOCHUTEJILHOCTU DWHIITEHHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U COKPALCHUE JUIMHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOS.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmul KEAHMOGOU ONMUKU

®oronbl. Gopmyna [Inanka cBs3u sHepruu (OTOHA C €ro0 YAaCTOTOM. DHEPIrUs U HUMITYJIbC
¢doroHa.

OtkpsiTue u uccinenoanue porodrpdexra. Onpitel A. I'. CroneroBa. 3akoHbl poTodPdeKTa.
VYpaBuenue DiinmreitHa g poroaddexra. «KpacHas rpanuna» Gorordpdexra.

Hasnenue ceera. OmnwiTel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTpoWcCTBa U MpaKTUUYECKOE IMpUMEHEHue: (OoTo3aeMeHT, (POToaaTUUK,
COJIHEYHas OaTapesi, CBETOAMOI.

Jlemoncmpayuu

®oT03PeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO (oTOdPdekTa.

Cseroaunon. Conneunast 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuto o -yactul. Ilnanerapnas
Mozenb atoMa. [loctynatel bopa. M3nydenue u nornomienne GOTOHOB IPH NMEPEXOE aTOMa C
OJIHOTO YPOBHsI 3HEpPrUM Ha Apyroi. Bupasl cnexrtpoB. CHEKTp ypOBHEH SHEPrMM aroma
BOJIOPOJIA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynspHO-BOJIHOBOW Ayaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3TyUYCHHE.

TexHuueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHHE: CIEKTPAJbHBIA  aHAJIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

Omnpenenenne JJIMHBL BOJIHBI JIa3epa.

HabutoieHue inHeRvaThIX ClIEeKTPOB U3IIy4YEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HabmtoneHue nuHeHyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTHI, T0KA3bIBAIOLIUE CIOKHOCTb CTpOEHMS Anpa. OTKpbITHE PaAMOAKTUBHOCTH.
OneiTel Pesepdopaa mo ompeneseHuio cocTaBa paJdoOakTUBHOro wu3itydeHus. CBoiicTBa
anb(a-, 6era-, raMMa-u3inydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.



OTkpeiTHe npoToHa U HeWTpoHa. HyknonHas mozaens snpa I'eitsenOGepra—lBanenko. 3apsia
sapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnian. DIEeKTpOHHbI W TMO3UTPOHHBIA OerTa-pacnaj. ['amma-usznydyenue. 3aKoH
PaaMOAKTUBHOIO pacnajia.

DOHeprus CBA3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepHble peakuuu. JleJIeHHE U CHHTE3 sIIEp.

Snepubiii  peakrop. TepmosnepHbiii cuHTe3. IIpobirembl M NEPCHEKTUBBI  AIEPHOU
SHEPreTUKHU. DKOJIOTUYECKUE aCIIEKThI AEPHOIN SHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE IO3UTPOHA.

MeTo1p1 HAOJIIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHULL.

@dyHnaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (pn3ndeckoil KapTHHBI MUpa.

TexHuueckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3nea 8. DiieMeHTBHI ACTPOHOMUH U ACTPOPU3UKHU

Oransl pa3BuTus acTpoHoMuu. IIpukiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE AaCTPOHOMHUHU.
Bun 3Bé3nnoro He6a. Co3Be3nus, spKkue 3BE3/1bl, INIAHETHI, UX BUAUMOE ABH)KECHUE.
Conneunas cucrema.

Comnnue. Conneynasi aktTuBHOCTb. MicTounuk sHepruu ConHua u 3B€37. 3BE3/bI, UX OCHOBHbBIE
XapaKTepUCTUKHU. Jlnarpamma «CHEKTPaJbHBIM KJIACC — CBETUMOCTBY». 3BE3IbI TINIABHOM
MOCJIEZI0BATENbHOCTU.  3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE31  TJIaBHOU
IIOCJIEZI0BATENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBbIE IIPEACTABICHUS O
MIPOUCXOXKACHUHU U 3Botounu CoslHIa U 3BE31. DTambl AKU3HU 3BE3I.

Mnineunsiii [Iyte — Hama ['anaktuka. [lonoxenue u npmwxenne Connua B ['anaktuxe. Tumsl
raylakTuk. Pannoranaktuky n kBaszapel. UEpHBIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmupenue Bceenennoil. 3akon XaO6ma. Pasz6eranue ramaktuk. Teopus
Bonpmoro B3peiBa. PennkroBoe n3inydeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewénnbie mpo6ieMbl aCTPOHOMUH.

Vuyenuueckue nabnrooenus

Habuto1eHust HeBOOPYKEHHBIM IJ1a30M C UCIOIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN IS
OIpeIeNICHUs MOJIOKEHNUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nostymapus ¥ sipkue 3BE3/bl.

Habmtonenus B teneckon JlyHsl, manet, Mieunoro IlyTu.

O0o0arouiee NoBTOPEHNE

Posnb ¢u3uku u acTpOHOMUU B SKOHOMHUYECKON, TEXHOJIOTMYECKON, COMAIBHON U ATUYECKON
chepax AESITETbHOCTU 4YeJIOBEKa, POjb M MECTO (U3UKM M ACTPOHOMHHM B COBPEMEHHOMU
Hay4YHOH KapTUHE MHpa, pojib (PU3MUECKOW TEOopHH B (OPMUPOBAHUM IPEICTABICHUH O
¢bu3nyecKoil KapTUHE MHpa, MECTO (PU3NUECKON KapTUHBI MHpa B 00ILEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEJACTaBICHUN O IIPUPOJIE.

MexnpeameTHblie CBSI3U

Wzyuenne kypca ¢usuku 0azoBoro ypoBHA B 11 Kilacce OCYIIECTBISETCS € Y4YETOM
COJIEPKaTENIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcaMu MaTeMaTHKH, OMOJIOTMM, XUMHH,
reorpa(guu U TEXHOJIOTHUU.

Meoswcnpeomemnvle nowsimus, CBS3aHHbIE C M3YYEHHEM METOJIOB HAy4HOIO I103HAHUS:
SBJICHHE, HAay4yHbIH (akT, rumnoresa, Qpu3MUecKas BEIMYUHA, 3aKOH, TEOpHs, HaONI0JECHHE,
JKCIIEPUMEHT, MOJECIIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxa: pelieHHe CHUCTEMbl YpPaBHEHHMH, TPUTOHOMETpUYECKHE (QYHKIUH: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBHI U HX
MPOEKIMHM HAa OCH KOOPAMHAT, CI0KEHUE BEKTOPOB, MPOU3BOAHBIE IEMEHTAPHBIX (DYHKIMH,
MIpU3HAKU NI0JI00MS TPEYTrOJIbHUKOB, OIPEIEIICHNE TUIOIIAIU TUIOCKUX QUryp u o0béma te.
Buonozus: snekrpuyeckue sIBIEHUS B )KMBOM NpUpPOAE, KoyieOaTeNnbHble BUKEHUS B KUBOU
MpUpOJIe, ONTHUYECKUE SBJICHUA B JKUBOM Mpupozae, IeHCTBHE pajualdd Ha JKHUBbIE
OpPIr'aHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEHIETKY, CIIEKTPAIbHBIN aHaIH3.

l'eocpagpusa: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX pyl, (OTOChEMKA 3€MHOI
IIOBEPXHOCTH, IPEJCKA3aHNE 3€MJIETPSCEHUM.

Texnonoeus: TMHAN 3JIEKTPOIEpeaay, I'EHEpPAaTop IEPEMEHHOI0 TOKa, 3JIEKTPOJBUIATEINb,
MHIYKIHMOHHAs TeYb, pajap, paguonpuéMHHK, TEJEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKLIMOHHBIN anmnapar, BOJIOKOHHAasl ONTHKA, COJIHEYHas OaTapes..

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 1O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yueOHOTrOo npeamera «Dusnka» Ha YPOBHE CPEIHET0 00Iero o0pa3oBaHUs
(6a30BBIi YPOBEHB) TODKHO 00ECTICUNTD TOCTHXKCHHUE CICTYIONINX JTUIYHOCTHBIX,
MeTamnpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

JJUHHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHS YU4eOHOTO MpeaMeTa « DU3nKay TOJKHBI
OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCS PYKOBOJICTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEHN MO3HUIUEN TMYHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTALWI, TO3UTUBHBIX
BHYTPEHHUX YOCKIEHHI, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IEHHOCTSIM POCCUHCKOTO
o0111ecTBa, pacIMpEeHre KU3HEHHOTO OIBITAa M OIbITA JCSITEIIbHOCTH B MPOIIECCE peaTu3aluu
OCHOBHBIX HAIIPaBJICHUI BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YHCIIE B YACTH:
1) rpa:kaaHckoro BOCIIMTAHUSA:
c(hOPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIUN 00YUYAIONIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO 00IIECTBA;
MPUHSTHE TPATUIIUOHHBIX 00IEYeTIOBEUECKUX TYMAaHUCTHUECKUX U IEMOKPATUIECKUX
IIEHHOCTEI;
TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECaxX rpaKIaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYTIPABIICHUH B 00pa30BaTEILHOM OPTaHU3AINH;
yYMEHHE B3aMO/ICHCTBOBATh C COLIMATIBbHBIMUA HHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUIMU
¥ Ha3HAYCHUEM;
TOTOBHOCTBH K TYMAHUTAPHON U BOJIOHTEPCKOU EATEIBHOCTH;
2) IATPUOTHYECKOI0 BOCIIUTAHMS:
c(hOPMHUPOBAHHOCTh POCCUMCKOMN TPAKIaHCKON MICHTUYHOCTH, MaTPUOTHU3MA;
LIEHHOCTHOE OTHOILIEHHE K TOCYIAPCTBEHHBIM CUMBOJIAM, TOCTUKEHUSIM POCCUHUCKUX YUEHBIX
B 007acTH (PU3UKU U TEXHUKU;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHHS,
CIIOCOOHOCTH OIICHWBAThH CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha
MOpPaJbHO-HPAaBCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHUCJIE B AEATEIBHOCTH YUYEHOIO;
OCO3HaHME JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUMUBOTO OyayIIero;



4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIIEHHE K MUPY, BKJIFOUYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPHCYIIETO
¢u3nueckoil Hayke;

5) TpyaoBOro BoCIMTAHMSA:

MHTEpEC K pa3InyHbIM chepaM npodecCHOHATBHOM e TeTbHOCTH, B TOM YHCIIE CBA3aHHBIM C
(Gu3HUKON U TEXHUKOM, yMEHHE COBEpIlaTh OCO3HAHHBIN BbIOOP Oyayiiel npodeccun u
peann30BbIBaTh COOCTBEHHbIE KU3HEHHBIC IIIAHBI;

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1acTh (PU3UKH HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JI0rM4ecKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH 3KOJIOIMYECKON KYJIbTYPbl, OCO3HAaHHUE IN100ATbHOTO XapakTepa
AKOJIOTMYECKUX MPoOeMm;

IUTAaHUPOBAHME U OCYLIECTBICHUE ICHCTBHUI B OKpY’KaIOLIEH Cpejie Ha OCHOBE 3HAHMS Lieen
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHue ONbITa AesITeIbHOCTH HKOJIOTMUECKON HANPaBICHHOCTH Ha OCHOBE UMEIOIINXCS
3HaHU# 1o (pusHKe;

7) HeHHOCTH HAYYHOT0 MO3HAHMA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nueckoil Hayku;

OCO3HAHUE IICHHOCTH HAYYHOU JeSITeIHbHOCTH, TOTOBHOCTh B TPOLIECCE N3YUCHUS (PU3UKH
OCYILECTBIAThH MPOEKTHYIO U UCCIIEI0BATENbCKYIO JESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE.

METAIIPEJIMETHBIE PE3VYJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEpPCAJbHbIE YUeOHbIe JeiicTBUS
ba3oBble JJorn4eckue aeiicTBUS:
CaMOCTOATENIBHO (hOPMYJIUPOBATh M AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €&
BCECTOPOHHE;
ONPEACIISITh UEIU AEATEIbHOCTH, 38J1aBaTh TapaMETPhl U KPUTEPUH UX TOCTUKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3pabaThIBaTh IUIAH PEIICHUS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITUXCSI MATEePUATIbHBIX U
HEMaTEPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBHI B JIEATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISM,
OLICHUBATh PUCKH NOCJIEICTBUN IESTENBHOCTH;
KOOPJMHUPOBATH U BHITIOJIHATH pa0OTy B YCIOBHIX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIUICHUE TPY PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTelbCKue AeiiCTBHS:
BJIQJICTh HAYYHON TEPMHUHOJOTUEH, KITFOUEBBIMH MMOHATUSAMH ¥ METOJIaMU (DH3UYECKON HAYKH;
BIIA/IETh HABBIKAMU YYEOHO-HCCIEA0BATEIHCKOM U TPOSKTHOM IEATEIBHOCTH B 00JIaCTH
(bU3UKH, CITOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOATEILHOMY TTOUCKY METOJIOB PEIICHHUS
3aa4 (PU3UIECKOT0 COePIKaHUS, TPUMEHEHHUIO PA3IMYHBIX METOJ0OB MO3HAHUS;
BJIAJIETh BUJIAMH JICSITEIILHOCTH IO MTOJTYYECHHIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALIUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CUTYalUsIX, B TOM YHCIIE TIPU
CO37IaHUU y4EOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;
BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBS3H U aKTyaJIu3UpOBaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y
€€ penieHus, HaXOUTh APTYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPKIACHUMN, 3a1aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS;
AHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEILICHHS 3a/1a4l PE3yJIbTaThl, KpUTUYECKHU OLICHUBATh
HX JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;



CTaBUTh U (pOpMyIIMpOBaTh COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON eATEIbHOCTH, B TOM
quclie IpU U3yYeHUU (PU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBII OIBIT;

YMETh EPEHOCUTH 3HAaHUS MO (PU3UKE B IPAKTUUYECKYIO 00JaCTh KU3HEACATEIbHOCTH;
YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTHHAIbHbBIE OJX0Abl U PELICHMUS;

CTaBUTH MPOOJIEMBI U 337a4H, JIOMYCKAIONINE aJIbTEPHATUBHBIC PELICHUS.

Pa6ora ¢ undopmanueii:

BJIaJIeTh HaBbIKAMM MOJyYeHUs] HHPOPMALUU PU3UUECKOTO CONEPKaHHs U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH IIONCK, AaHAIIN3, CHCTEMATH3ALUIO U
MHTEpIpeTaLNI0 HHPOPMALIUU PA3TMUHBIX BUJIOB U (OPM NPEICTaBIICHUS;

OLIEHHBATh JOCTOBEPHOCTbh MH(OPMAIIMK; UCIIOJIb30BATh CPEICTBA HHPOPMALIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHMU3alMOHHBIX 33J1a4 ¢ COOII0IEHHEM TPeOOBaHHUM 3PrOHOMUKH, TEXHUKH 0€30I1aCHOCTH,
TMTHEHBI, pecypcocOepeKeHus], IPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHON
0e301acHOCTH;

co3/1aBaTh TEKCThI (PU3NUECKOr0 COAEPKAHMS B Pa3INUYHbIX (hopMaTax ¢ yuéToM Ha3HAYCHUs
nH(pOpMalK U LIeJIEBOM ayAUTOpUH, BEIOKpasi ONTUMANIbHYIO (JOpMY MpEeACTaBICHUS U
BU3YaJIU3al1H.

KoMMmyHukaTHBHBIE yHUBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIAThH OOILIEHUE Ha YpOKaX (PM3UKU U BO BHEYPOUHOM NEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHIIKA KOHQIUKTHBIX CUTYyallui U CMAr4aTh KOHQIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;
MIOHMMATh U UCHOJIb30BaTh NPEUMYIIECTBA KOMaH/IHON U HHIMBUAYAIbHON pabOTHI;
BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JEMCTBUI C yu€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM AESTEIbHOCTH, OPIaHU30BbIBAaTh U KOOPIMHUPOBATh ACHCTBUSA
10 €€ TOCTHKEHUIO: COCTABIIATH IIJIaH ACHCTBUM, PACTIPEAEIIATh POIU C YYETOM MHEHUI
YUYaCTHUKOB, 00CY>XKJaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KaYECTBO CBOET0 BKJIA/1a U KaXJA0I0 yYaCTHUKA KOMaH bl B OOIIUN pe3yJIbTaT 1o
pa3pabOTaHHBIM KpUTEPUSIM;

IpeJiaraTh HOBbIE IPOEKTHI, OLIEHUBAThH UJEH C MO3UIMN HOBU3HbI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE ITOBEJICHNE B PA3JIMYHBIX CUTYALUSX, IPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBepcaJIbHbIE YUeOHbIE 1eliCTBUSA

Camoopranusaumus:

CaMOCTOSITENILHO OCYIIECTBIISTh MO3HABATENBHYIO JEATEILHOCTh B 00J1aCTH (PU3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOATENIbHO COCTABJISITH IJIaH PELICHUS PACUETHBIX U KaU€CTBEHHBIX 3a]1a4, IJIaH
BBIIIOJTHEHUSI PAKTUYECKONW pabOThl ¢ YUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEAINIOYTEHU;

JaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

paciupsaTh paMKH y4eOHOTO MPEeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieIaTh OCO3HAHHBIN BBHIOODP, apTyMEHTHPOBATH €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MIPOSBICHUIO DPYAULIUU B 007acTH (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, YMOIHOHATBLHBIH HHTEJJIEKT:

aaBaThb OHeHKy HOBBIM CI/ITyaHI/IﬂM, BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTDL, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LICIISIM;

BJIa/IETh HAaBbIKAMU IO3HABATEIbHON peQUIeKCHH KaK OCO3HAHUS COBEpPIIAEMbIX JEHCTBUI U
MBICJIMTENIBHBIX TPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA,

MCIOJIb30BaTh NPUEMBI peIeKCUH ISl OLIEHKU CUTYalluu, BEIOOpa BEPHOIO PELLEHUS;
yYMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO PUHUMATh PEUICHHUS 110 UX CHIDKCHHIO,
[IPUHUMATb MOTHUBBI U APT'YMEHTHI IPYTUX IIPU aHAJIA3E PE3YIbTATOB IESATEIbHOCTH;
NPUHUMATH CeOsl, TOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA,

[IPUHUMATb MOTHUBBI U APT'YMEHTHI IPYTHUX IIPU aHAJIA3E PE3YIbTATOB IESATEIbHOCTH;
NPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporiecce 1O0CTHKEHUS TMUHOCTHBIX PE3YJIbTATOB OCBOEHUS IPOTPAMMBI 1O (PU3UKE [
YPOBHSI CpPEHET0 00IIero 00pa3oBaHus Y 00yYarOIIUXCsl COBEPILICHCTBYETCS
SMOLIMOHAJIbHBIN UHTEJUIEKT, IIpeIoararoliuii ¢OpMUpPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAILHOE COCTOSHHE,
BUJIETh HANPABJICHUS Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOM Cepbl, ObITh YBEPEHHBIM B
cebe;

caMOperyIMPOBaHUs, BKIIFOYAIOIIET0 CAMOKOHTPOIIb, YMEHUE IPHHUMATh OTBETCTBEHHOCTD
3a CBO€ MOBEJICHHE, CIIOCOOHOCTD aJallTUPOBATHCS K AMOIIMOHAIBHBIM U3MEHCHUSIM U
HpOHBJ'IfITI) FI/I6KOCTB, 6I>ITB OTKpBITI)IM HOBOMy;

BHYTPCHHEH MOTHBAIIMH, BKJIFOUYAIOIICH CTPEMIICHHE K JOCTIKECHHIO LIEIH U YCIEeXY,
OIITUMU3M, UTHUIITMATUBHOCTB, YMCHI/Ie HeﬁCTBOBaTL HUCXOd U3 CBOUX BOSMO)KHOCTCI;’I;
AMIIATUH, BKIIFOYAKOIIEH CIIOCOOHOCTh TOHUMATh YMOLIMOHAIIBHOE COCTOSIHUE JAPYTHX,
YUYHUTBIBATh €T0 TIPH OCYIIECTBICHUH OOIIECHHMSI, CTIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHUIO;

COIIMaJIbHBIX HABBIKOB, BKIIFOYAIOIINX CHOCO6HOCTL BBICTpaI/IBaTI) OTHOHICHUS C }Ipyrl/IMI/I
JIFOIbMHU, 3a00THUTHCS, POSIBIISITh HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATDI

K koniy oOyuenus B 11 kJjacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

JI€MOHCTPUPOBATh Ha MpUMepax pojib U MeCTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B PAKTUYECKOU
NeSITebHOCTH JIIOJIeH, LIEJIOCTHOCTh U €TUHCTBO (PM3UUECKON KapTUHBI MUPA;

YUYUTHIBATh TPaHULBl IPUMEHEHUS U3YYEHHBIX (U3MYECKUX MOJENEN: TOYEUHbIN
INEKTPUYECKUI 3apsl, Jyd CBETa, TOYEUHBbIM HCTOYHMK CBETa, siepHas MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOTI'0 S/Jpa IIPH pelleHnn GU3NYeCcKuX 3a/1ay;

pacrio3HaBaTh (U3UUECKUE SBICHUS (IIPOLIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA M KBAHTOBOW (PU3UKU: 3JIEKTpUYECKas IPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XMMMUYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aMMOJCICTBME MAarHuTOB,
AJIEKTPOMAarHuTHas WHAYKLMS, JEHCTBUE MArHUTHOTO IIOJII HAa TMPOBOJHUK C TOKOM H
JBIKYIIUICS — 3apsl, ODJIEKTPOMAarHUTHbIE KoOJeOaHUsT W  BOJIHBL, IPSIMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, OTpPaK€HUE, NpeJoMiieHHe, HHTeppepeHuus, aubpakuus u
MOJIIPU3AIUs CBETa, TUCTiepcusi cBeTa, porodnekTpuueckuii 3¢ dekt (hoTorddekr), cBeToBOE
JaBJICHWE, BO3HMKHOBEHME JIMHEHYATOro CIIEKTpa aromMa BOAOPOJA, €CTECTBEHHas U
HCKYCCTBEHHAs paJJUOAKTUBHOCTH;

ONUCHIBATh HM3yUYEHHBIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKHE, MArHUTHbBIE, OINTHYECKHE,
NEKTPUYECKYI0 IPOBOAMMOCTb PA3JMUYHBIX CpPEA) U DIEKTPOMArHUTHBIE  SIBICHUS
(mpormecchl), HCMONB3Ys (HU3MYECKHE BEIMYWHBL: JJICKTPUUECKHM 3apsij, CHia TOKa,



AJIEKTPUYECKOE HAIPSDKEHUE, JJIEKTPUYECKOE CONPOTHBIIEHHE, PAa3HOCTh IIOTEHIIMAJIOB,
ANEKTPOJBIKYILAs cujla, paboTa TOKa, MHIYKLUUS MAarHUTHOIO MOJs, cwia Amrepa, cuia
JlopeHlia, ”HAYKTUBHOCTb KaTYILUKH, SHEPTUS 3JIEKTPUUECKOrO0 U MAarHUTHOTO MOJIEH, Mepruos
U yacToTa KosiebaHMil B KojeOaTelbHOM KOHTYpe, 3apsii M CHia TOKa B Ipoliecce
TapMOHHYECKUX DJIEKTPOMATHUTHBIX KOJIeOaHMid, (POKyCHOE pacCTOSHUE U ONTHUYECKas CUia
JIMH3bI, IPU ONKUCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKHUM CMBICI MCIIOJIb3YEMbIX BEIHYUH,
uX 0003HAYEHHs] W €IWHUIBI, YKa3bIBaTh (DOPMYJbI, CBA3BIBAIOIINE NaHHYIO (U3UYECKYIO
BEJIMYUHY C IPYTUMU BEINYHNHAMU,

OIKCHIBATh U3yYEHHBIC KBAHTOBBIC SBIICHUS U MPOLIECCHI, UCTIONB3Ys (PU3NUECKHE BETMUUHBI:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJIHBI U YacTOTa CBETA, DHEPIUs U HMITYJIbC
¢dboToHa, Tepuoa TMOJypacmaaa, SHEPrusi CBSI3M aTOMHBIX siiep, MPU OMUCAHWM TPABUIBHO
TpakTOBaTh (PU3MYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, WX OOO3HAYEHHS] W €IUHUIIb,
yKa3bBaTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEINUYMHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NUECKON BETMUHHBI;

aHAJTU3UPOBaTh (U3NYECKHUE IPOLECCHl M SBJICHUS, UCHOIb3Yyd (U3UUYECKUE 3aKOHBI U
OpUHLMIBE: 3akoH Owma, 3aKOHBI IOCJIEOBATEIBLHOTO M MNApauIeIbHOTO COEAUHEHMUS
MIPOBOJHUKOB, 3akoH Jlkoyns—JleHia, 3akOH 53JIEKTPOMAarHUTHOM WHAYKIMH, 3aKOH
MPSIMOJIMHEMHOTO pacIpOCTPAHEHUsI CBETA, 3aKOHbI OTPAXKEHHSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHMe OHHIITeHHa 11 ¢Gorodddekra, 3aKOH COXpaHEHUs HHEPIUH, 3aKOH
COXPAaHEHHUs HMITYJIbCA, 3aKOH COXPAHEHHs JJIEKTPUYECKOIO 3apsja, 3aKOH COXpaHEHUS
MacCoOBOI'0 4Mcia, MocTyyarel bopa, 3aK0OH paguoakTUBHOIO paclnaja, NpU 3TOM pa3InyaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHUE U YCIIOBUS (TPAHULIBI,
001acTH) MPUMEHUMOCTH;

OTIpE/EIATh HAMPaBJICHUE BEKTOPa MHIYKIIUU MATHUTHOTO MOJIS IPOBOJHUKA C TOKOM, CHJIbI
Awmmnepa u cunsl Jlopenua;

CTPOMTbH U OMKCHIBATh N300pakeHUE, CO3/1aBAEMOE INIOCKUM 3€PKaJIoM, TOHKOH JINH30M;
BBINOJIHATh JKCHEPUMEHTHI IO MCCIEJOBAHUIO (PU3MUECKUX SBJICHUH U MPOLECCOB C
UCIIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEPEHUH: npu 3STOM (HOPMYIHpPOBAThH
npobiemy/3agayy M TUNOTE3y Y4YeOHOro OSKCIEpUMEHTa, coOMpaTh YCTaHOBKY U3
IIPEI0KEHHOT0 000PYJ0BaHUS, TPOBOAUTDH ONBIT U (OPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIISThH MPSIMbIE M KOCBEHHBIC M3MEPEHUs GU3NYECKUX BEIMUYWH, IPH ITOM BBIOUPATH
ONTUMAJbHBIA CIIOCOO HW3MEpPEeHUs] U  MCIOJIb30BaThb HM3BECTHBIE METOAbl  OLEHKU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSAMBIX HW3MEPEHUI:
MIPH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJIbTAThl MOTYUYEHHONW 3aBUCHMOCTH
¢u3nyecKux BEIUYMH B BHUAE TaOnMLl U TrpaHUKOB, JelaTh BBIBOABI MO pe3yibTaTaM
UCCIJIEJOBAHMSI;

co0roaTh npaBuiia 6€30MacHOro TpyAa MpHU NPOBEACHUN UCCIIEI0OBAaHUI B paMKax yueOHOro
HKCHEPUMEHTA, Y4eOHO-UCCIEeI0BaTEIbCKON U MPOEKTHOM NEATENbHOCTH C UCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYI0BaHMS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (PU3NYECKON MOJIENbIO, UCIIONB3Ysl (PU3NYECKUe
3aKOHbI M MPUHLUIIBI, HA OCHOBE aHalIM3a YCJOBHS 3aJaud BbIOMpaTh (U3HYECKYIO MOJIENb,
BBIICTIATh (PU3MUECKHUE BENMYMHBI U POPMYIIbI, HEOOXOIUMBIE AJisi €€ pelleHus, IPOBOIUTh
pacuéThl U OLICHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3NUECKON BEIHUNHBL;

peniaTh KauyeCTBEHHBIE 3aJlayd: BBICTPAUBATh JIOTMYECKHM HEMPOTUBOPEUMBYIO LEMOYKY
paccyXJIeHUI ¢ ONOPOi HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,
UCIIONIb30BATh MPHU PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHbIE WH(GOPMAIIMOHHBIE TEXHOJIOTHH
JUIA TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPHPETAUUU W IPEACTaBICHHUS y4yeOHOM M HaydHO-
NOMyJIsIpHOM  MH(OpMaMK, TOMYyYEHHOW W3 Pa3IMYHBIX HMCTOYHHMKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOTy4aeMyI0 HH(OPMALIKIO;



OOBSICHATh NMPUHLMUIBI ACUCTBUS MAIIMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pasziavyaTh
YCIIOBHSI UX O€30MaCHOTO MCIIOJIb30BaHMsI B TIOBCETHEBHOM JKU3HHU;

NPUBOAUTH TMPHUMEPHl BKJIAZa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3MKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE IIPOLIECCOB OKPY’KAIOLIET0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCEJIHEBHOW KHU3HM I 0OECIIeYeHUs
0e30MacHOCTH TMpH OOpallleHUH C NpudopaMu UM TEXHUYECKMMM YCTpOMCTBaMH, JUIs
COXpaHEHHUsI 370POBbS M COOJIIOJCHHS HOPM HKOJOTHMUYECKOTO IOBEJCHUS B OKPYKAIOLICH
cpene;

pa0boTaTh B IpyMIie C BBIIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIeH, MIaHUPOBaTh paboTy
rpynibl, paguoOHAaJIbHO pacClpeaciiaThb 00SI3aHHOCTH U IUIaHUPOBAThL JACATCIbHOCTE B
HECTAHJAPTHBIX CUTYalUsIX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKIOr0 U3 YYaCTHUKOB IPYIIIHI B
pelIeHne paccMaTpUBaeMOil TPOOIEMBI.

TEMATUYECKOE IINTAHUPOBAHHUE

No /o Haumenosanue KomnuectBo yacos DneKTpoHHbIE (ITUPPOBHIE)
pa3zienoB U TEM Beero | Konmpomsasie | TpaxTiueckue 00pa3oBaTelbHbIE PECYPCHI
MPOrpaMMBbl
paboTHI paboTHI
Pa3znen 1. DuekTpoamnammnka
1.1 MarnutHoe rnoJe. 16 1 3 bu6mmoreka [JOK
DJIeKTpOMarHuTHas https://m.edsoo.ru/7f41c97¢c
WHAYKIHS
Hroro no pazaeny 16
Paznen 2. KosieGanusi 1 BOJIHBI
2.1 MexaHndeckue u 9 1 bu6mmoreka [{OK
ANEKTPOMArHUTHBIE https://m.edsoo.ru/7f41c97¢c
KoseOaHus
2.2 MexaHndecKkne u 9 1 Bbu6mmorexa [JOK
ANIEKTPOMArHUTHBIE https://m.edsoo.ru/7t41c97c
BOJTHBI
2.3 Onruka 15 3 bubmuoreka [JOK
https://m.edsoo.ru/7t41c97c
Hroro no pazneny 33
Pa3nen 3. OcHOBBI cIeNMAJILHOM TEOPHH OTHOCHTEIbHOCTH
3.1 OcHOBBI 4 1
CHEIUAIbHOU TEOPUHU
OTHOCUTEIbHOCTH
Wroro no pazneny 4
Paznen 4. ®u3nka BbICOKMX JHEPTrUii
4.1 DNEeMEHTHI 8 bubnuorexa [JOK
KBaHTOBOU ONTUKU https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue atoma 4 bubmuoreka [JOK
https://




m.edsoo.ru/7f41c97¢4.3

4.3 AToMHOE SAp0

10

Uroro no pazneny

22

Pa3nen 5. DnemMeHTHI acTpOHOMUH U aCTPODUZUKHI

4.1 DNEeMEHTHI 7 1 bubnuorexa [JOK
aCTPOHOMUH U https://m.edsoo.ru/7f41c97¢c
acTpopU3UKU

Hroro no pazaeny 7

Paznen 6. O6obmaroiee MOBTOpEHUE

5.1 Oo6o61aromee 14
MMOBTOPEHHE

Hroro no pazaeny 14

PeszepBHOE Bpemst 3

OBUIEE KOJIMYECTBO 99 4

YACOB I10 I[TPOTPAMME
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