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| IlosicHuTeIbHAA 3alIUCKA.
1.001mas xapakTepucTuKa y4eOHoOro npeamera «@uznka»

dusuka Kak Hayka 0 HanOoJsiee OOIIMX 3aKOHAX MPHUPOJIbI, BRICTYMAas B KayecTBE yueOHOro MpeaMeTa B IIKOJE, BHOCUT
CYLICCTBEHHBIH BKJaJ B CHUCTEMYy 3HaHMI 00 okpyxatoriem mupe. [IIkonbHbI Kype GU3NKH —  CHUCTEMOOOpa3yromui s
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUI, N3y4aeMbIX
XUMUEH, Onosorueit, pusndeckoit reorpadueid u actpoHoMmuel. VMcronp3oBaHne W aKTUBHOE MPUMEHEHUE (PU3UUYECKUX 3HAHHMA
OTIpe/IEIIsICT XapaKTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHM B chepe IHEPreTHUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJTyYEHUS
HOBBIX MaT€pHajoB C 3aJJaHHBIMU CBOMCTBaMHU M JApyrux. M3yuenue (u3MKM BHOCUT OCHOBHOM BKJIaJ B (popMHpOBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydarolmuxcs, B (OpMHpPOBaHHE YMEHHM MPUMEHSITh HAayYHbI METOJ IMO3HAHUS INpU
BBITIOJTHEHUHM UMUYUYEOHBIX UCCIIEIOBAaHUI.

B ocHOBy Kypca ¢pu3uku A1 YpOBHSI CpeIHEro 00Iero o0pa3oBaHus MOJO0KEH P UAEH, KOTOPbIE MOXKHO paccCMaTpUBAaTh
KAK IPUHIUIIBI €0 MOCTPOEHUS.

Nnes nenoctHocTH. B COOTBETCTBUM C HEH KypC SIBIIIETCS JIOTMYECKM 3aBEPIIEHHBIM, OH COJIEPKHUT MaTepual U3 BCEX
pa3zienoB (PU3HKH, BKIOYAET KaK BOIPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOU (PU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ HEMl MaTepuall Kypca (U3uKu 00beIMHEH BOKPYT (PU3MUYECKUX Teopuil. Benymum B
Kypce sBisieTcss (GopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIECTBE U TOJIE.

Wnes rymanutapuzauuu. E€ peanuzanus npeanosiaraeT WCMONIb30BAHWE T'YMAHUTAPHOTO MOTEHIMAIa (PU3UUYECKOM HAyKH,
OCMBICJIEHUE CBSI3W pPa3BUTHS (U3MKKM C pa3BUTHEM OOIIECTBA, a TakKe€ C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M
AKOJOTUYECKUMHU MPOOIEMaMHU.

WUnes npuknanHoil HampasieHHocTH. Kypc ¢u3uku mpenmnosiaraeT 3HAaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M
TEXHOJIOTHYECKUX PHIJIOKEHUI N3yUYEHHBIX TEOPUNH 3aKOHOB.

Wnes »KoONOrM3alid peanu3yeTcsl MOCPEACTBOM BBEICHUS AJIEMEHTOB COAEP/KAHUS, MOCBAIIEHHBIX  3KOJIOIMYECKUM
npobiieMaM  COBPEMEHHOCTH, KOTOpbIE  CBSI3aHBl  C Pa3BUTHEM TEXHHUKHU U TEXHOJIOTWH, a TakXke OOCYXKIEHHUs IpodiiemM
paloHaIbHOIO MPUPOIONOIB30BAHUS U IKOJIOTUYECKOM 0€301acHOCTH.

CrepKHEBBIMU dJIEMEHTaMH Kypca (U3UKHU Ha YPOBHE CPEHETO 001Iero oOpa3oBaHus — SBIAIOTCS  (PU3HUECKHE TEOPHH
(popmupoBanue mpencTaBICHUI O CTPYKType NOCTPOCHUS (PU3HMUECKON TEOPHH, POIN (PyHIaMEHTAIBHBIX 3aKOHOB U IPUHIIUIIOB
B COBPEMEHHBIX MPEACTABICHUIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHil, AJI OMMCAHUS €CTECTBEHHO-HAYUHbIX SIBJICHUN U

IIPOIIECCOB).
CucTeMHO-esITeIbHOCTHBIN TIOX0/ B Kypce (DU3HUKH pean3yeTcs MPekIe BCero 3a CYET OpraHu3aIui SKCIIePUMEHTAIBHOM
AesTenbHOCTH oOydaromuxcs. J[ins 06a3oBoro ypoBHS Kypca (HU3WKH — O5TO HCIOJB30BAaHUE CHUCTEMBl (POHTAIBHBIX

KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB M JIA0OPATOPHBIX padOT, KOTOPBIE B MporpaMme no (pusnke 00ObeIMHEHb B OOIIMN CIHCOK



YUEHUYECKUX MpakTH4eckux pabot. [Ipu 3ToM obecneunBaeTcs OBIaJEHUE OOYYAIOUIMMUCS YMEHHUSMHU MPOBOAUTH KOCBEHHBIC
U3MEPEHHS, UCCIIEOBAaHMUS 3aBUCUMOCTEN (PU3NUECKUX BEIMYUH U MIOCTAHOBKY OIBITOB MO TPOBEPKE MPE/IOKEHHBIX THITOTES.
bonbiioe BHHMaHWE yIEsSeTCs PEHICHHIO pPAacu€THBIX M KAauyeCTBEHHbIX 3anad. llpu sToM s pacu€THBIX 3a1ay
IPUOPUTETOM SIBJISIOTCS 3aJa4dl C SIBHO 3a/IaHHOM (PU3WYECKOW MOJENbIO, MO3BOJSIONIME MPUMEHATh H3YyUYECHHbIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOT0 pasfeia Kypca, TaKk U UHTETPUpPYS 3HAHUSA M3 pa3HbIX pas3iesoB. [ KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIOTCS 3a/laHusl Ha OOBACHEHHE MPOTEKaHUS (PU3NYECKUX SIBICHHM M MPOILIECCOB B OKPYKAIOIIEH KU3HU,
TpeOytoire BbI0opa GU3NUecKor MOJENH JUIsl CUTYalluy IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.
2. KoppeKunoHHO-pa3BUBAKIINHA MOTEHIHAJ Y4e0HOr0 npeamera «Pu3nka
KoppekumoHnHo-pa3BUBaOMUKA MOTEHIMAN y4eOHOro mnpeamera «Pu3nkay o0ecneyrBaeT MNPEOoAOJEHUs O0ydarouUMuUCs
CIEAYIOMUX CHEHU(PUIECKUX TPYTHOCTEHU, 00YCIOBICHHBIX CIA00BUICHUEM:
® OTCYTCTBHE Y MOJABJISIOMIEr0 OOJBIIMHCTBA O0YYAIOIIMXCS BO3MOKHOCTH CAMOCTOSITEIBHO U OBICTPO BBIABIISITH IPU3HAKH
bu3uYeCKNX 0OHEKTOB;
® YCTaHaBJIMBATh PE3YIbTAThl 1 OCOOEHHOCTU MPOTEKaHUs (PU3NUYECKUX MPOLIECCOB C MOMOILBIO 3PEHUS;
® 3aMEJICHHOCTh U (parMEeHTAPHOCTh BOCHPUSTHS, HEBO3MOXKHOCTb LIEJIOCTHOI'O BOCIIPUATHUSA psiga OOBEKTOB.
[Ipeononenrie yka3aHHBIX TPYOHOCTEH HEOOXOAMMO OCYIIECTBISATh HA KAXKIOM YPOKE YUYUTEIEM B MPOIECCE IPaMOTHO
OpraHU30BAHHON KOPPEKIIMOHHOU PabOTHI.
3. leau u 3agaum yyeOHOro npeamera «Pusuka»
OCHOBHBIMH HeJISIMU U3yUYeHUs (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:
e (opMHUpOBaHHE MHTEpECa U CTPEMJICHHMsI OOYyYarOIIMXCs K HaydHOMY M3YyUEHUIO IPUPOJBI;
® DPAa3BUTHUE UX UHTEUIEKTYaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJ€ IMO3HAaHMS M (OPMHPOBAHME  MCCIEIOBATEIBCKOIO OTHOIIEHUS K
OKPYAIOIIUM SIBICHUSIM;
e (dopMHUpPOBaHHE HAyYHOTO MHUPOBO33pPEHUS, KaK pe3yJibTaTa M3yuyeHUs OCHOB CTPOEHUS MaTepuu U (yHIaMEHTaIbHBIX
3aKOHOB (PU3UKH;
e (opMUpPOBaHHE YMEHHUIN OOBSICHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U HAYUHBIX IOKA3aTEIbCTB;
e (opmupoBaHue NpeaCTaBICHUN O PO (PUUKU JIJIs1 PA3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUH.
JlocTikeHrne 3TUX 1eneill oOecreurBaeTCs PelieHUeM CIEAYOINX 3a4a4:
e [puoOpeTeHue CUCTEMbl 3HAHUUA 00 OOMIMX (PUIMYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHsX, BKJIIOYas MEXaHHKY,
MOJIEKYJISIPHYIO (DU3HKY, SJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPODU3UKY;
e (opMHUpPOBaHHE YMEHHM MPUMEHSITh TEOPETUYECKUE 3HAHUS A OOBSCHEHHS (PU3MYECKUX SBICHUM B MpUPOJE U IS
MPUHATHUS IPAKTUYECKUX PELICHUI B TOBCETHEBHOM JKU3HMU;



® OCBOCHHE CIIOCOOOB pEIICHHS Pa3IMYHbIX 3aJady C SBHO 3aJaHHON (PU3WYECKON MOJIEbIo, 3a/ad, MOApa3yMeBarolIuX
CaMOCTOSTENIbHOE CO3/IaHNe (PU3UUYECKON MOJIEIN,a/IEKBATHOM YCIOBUSIM 3a/1a4u;
e TmOHUMaHWE (PU3UYECKUX OCHOB W TPHUHIIUIOB JCUCTBHUS TEXHUYECKHX YCTPOWCTB MU TEXHOJOTUYECKHUX IPOIIECCOB, X
BIIMSIHUSI HA OKPYXKAIOILIYIO CPENY;
® OBJAJCHHEC METOJaMH CaMOCTOSITCIIbHOTO IUIAHUPOBAHUS M TPOBEACHUS (DU3NYCCKUX DKCIEPUMEHTOB, aHAINW3a W
WHTepHpeTanuu HHPOpMaIU, OTPEEICHHS JOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;
® CO3JaHu€ yCIOBUH ISl pa3BUTHUSl YMEHUW MPOEKTHO-UCCIIEN0BATENbCKON, TBOPUECKON IESITETBHOCTH.
4.Mecto yueOHOro npeamera «@u3uKka» B y4eOHOM ILIaHE
JlanHasi mporpaMma mpeaycMaTpuBaeT uzydenue Gpusnku Ha 6a3oBoMm ypoBHe B 11 kiacce B 00béme 68 uvacoB mo 2 yaca
B Henento. Pacnipenenenue nporpaMMHoro marepuaia yaeonoro npeamera «dusuka» B DAOIT OO0 cootercTByeT GOIT OOO.
I1.Conepxkanne yueoHoro npeamera « Du3ukay .
Paznen 1. DnexkTpoauHaMuka
Tema 1. MarauTHoe nojue. DIeKTpOMarHuTHAasE HHAYKIUS
[TocTostHHBIE MarHuThl. B3anMoAeHCTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHoe moJie. BeKTop MarHUTHOM HWHIYKIIWU.
[IpyHIMO Ccynepno3uIMM MAarHUTHBIX NOJIeW. JIMHMM MarHWTHOM uHAYKUMU. KapThHa NMHUM MarHMTHOM WHAYKUWAH TOJIS
MOCTOSTHHBIXMArHUTOB.
MarauTtHoe noJie MPOBOJHHUKA ¢ TOKOM. KapThHa JIMHUNA WHIYKIIMA MAarHUTHOTO MOJS JUJIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOT'0 KOJIBIIEBOTO MPOBOIHUKA, KATYIIKUC TOKOM. OnbIT Dpcrena. BzaumoneicTerue mpoBOJHUKOB C TOKOM.
Cuiia AMmnepa, e€ MOyJib U HallpaBJICHUE.
Cuna Jlopennia, e€ monynb W HampapieHue. [[BrKeHHe 3apsHKEHHOW 4YacTHIlBl B OJHOPOJHOM MarHUTHOM Tmolie. PaGora
cwiibl JIopeHua.
SIBnenue amekTpoMarHUTHOM MHAYKOMU. [I0TOK BEKTOpa MarHMTHOW WHAYKLIMH.
DNEeKTPOJBIXKYIIASA CUJIa UHAYKIHUH. 3aKOH 3JI€KTpOMarHuTHOM nHaykunu dapanes.
BuxpeBoe sieKkTpuuecKoe mosie. DJIEKTPOABWKYIIAs CUJIa UHAYKIIMM B MPOBOJHUKE, JBUKYIIEMCS MOCTYNATEIbHO B
OJHOPOJTHOM MarHUTHOM IIOJIE.
[TpaBuno Jlenna. UHAYKTUBHOCTD. SIBI€HHNE CAMOMHIYKIIMU. DJIEKTPOABUKYIIAS CUIIACAMOUHIYKIIUH.
DHEpPrust MAarHUTHOTO MOJIA KaTYIIKX ¢ TOKOM. DJIEKTPOMAarHUTHOE TOJIE.
TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: MOCTOSIHHBIE MArHWTBI, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUIATEIND,
YCKOPHUTEIM AIEMEHTAPHBIX YaCTUL, UHAYKIIUOHHAS TIE€Yb.
JdeMoHcTpanuu
OmnbIT OpcTena.



OTKJIOHEHHUE 3JEKTPOHHOIO MTy4YKa MAarHUTHBIM N0JIEM.JIMHUY MHAYKIMU MarHUTHOTO TOJIS.

B3auMmopeiicTBue 1ByX NPOBOJIHUKOB ¢ TOKOM.CHita AMmriepa.

JevictBre cuibl JIopeHiia Ha HOHBI SJIEKTPOJIUTA.

SIBNeHHE 3IIEKTPOMATHUTHON MHIYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI MHIAYKIHH OT CKOPOCTU M3MEHEHHUS] MarHUTHOTO MOTOKA.

SIBreHrE CAaMOMHAYKIUU.

Y4eHu4ecKkuii IKCIEPUMEHT, JJa00paTOpHbIe pa0d0ThI

M3yyeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1elCTBYS MOCTOSHHOTO MarHuTa Ha paMKy ¢ Tokom.McciaenoBanye sSBIeHHS 3JIEKTPOMAarHUTHOW UHYKIUU.
Pasznen 2. KoneOanus v BOJTHBI
Tema 1. MexaHnuueckue 1 3IEKTPOMAarHUTHbIE KOJIeOaHus

KonebarenbHas cucrema. CBOOOHBIE MEXaHUUYECKHE KoJiebaHus. ['apmonnueckue konedanud. [lepuon, yactora, aMmmnTyaa
u Qaza xonebanuid. [Ipy>kuHHBIM MasTHUK. MaTeMaTnyecKuii MasgTHUK. YpaBHEHHE rapMOHUYECKUX KojeOaHuil. [IpeBpamienue
SHEPTUU MPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOJIHBIE AJIEKTPOMATrHUTHBIE KOJ€OaHUsS B WJCaTbHOM KOJIeOAaTeThbHOM KOHTYpeE. AHaIOTHs
MEXy MEXaHWYECKUMH U 3JIEKTPOMArHUTHhIMU KojeOanusimu. dopmyna Tomcona. 3akoH cOXpaHEHUS PHEPTUU B HJEaTHLHOM
KoJie0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxalImx KoyieOaHUAX. BbIHyXIeHHbIEe MexaHuueckue koisiebanus. Pe3zonanc. BoriHyXIeHHbIE
AJIEKTPOMATHUTHBIE KOJICOAHUS.

[TepemenHsbiii Tok. CUHYyCOMAQIBHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOT0 TOKAa. AMIUIUTYJHOE U JIEUCTBYIOLIEE
3HAYEHUE CUJIbI TOKA U HAMPSHKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mnepegaya W MNOTpeOJIEHUE AICKTPUUECKOM DHEPruu. ODKOJOTUYECKHUE PHUCKH TpHU
ITPOU3BOJICTBE ANEKTPOIHEPTrUU. KylibTypa HCOIb30BaHUS SJIEKTPOIHEPTUHN B IOBCEAHEBHOW KU3HU.

TexHUYecKue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: BJIEKTPUUYECKUN 3BOHOK, T'€HEpaToOp MEPEMEHHOI0 TOKa, JTUHUU
aNeKTponepeaay.

JdeMoHcTpanuu

HccnenoBanne mapaMeTpoB KoieOaTeTbHON CUCTEMBI (TTPYKUHHBIN MIIMMATEMATUIECKUA MASITHHK).

Hab6nronenue 3atyxaromux koiedbannii. MccmenoBanue CBOMCTB BEIHYKICHHBIX KoJieOanwmii. Habmonenne pezonanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMUS.

OcmuuiorpaMMbl  (3aBUCHMOCTH CHJTBI TOKA M HAPSDKEHUS OT BPEMEHU) JIJTS AJIEKTPOMATrHUTHBIX KOJICOAHMIA.



Pe3oHaHc nipu nociie10BaTeIbHOM COEAMHEHUN PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U KOHJIEHCATOPA.
Mopens TMHUM dIIEKTpOIIepeaayn.
YdyeHnuyecKkuil IKCIEPUMEHT, JIa0opaTopHble padoThI

HccnenoBanre 3aBUCUMOCTH MIEPHOJIa MaJIbIX KOJIEOaHU rpy3a HA HUTH OT JJIMHBIHUTH U MacChl Tpy3a.

HccenenoBanre NEPEMEHHOIO TOKA B LIEMU U3 MOCIEN0BATENBHO COEAMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.
Tema 2. Mexanuueckue 1 31eKTPOMATrHUTHBIE BOJHBI

MexaHnueckue BOJIHBI, yCIIOBHS pactpocTpaHeHus. [lepron. CKOpoCcTs pacpoCTpaHEHHUs U IIMHA BOJHBL. [lonepeunsie n
poJ10JibHEIE BOTHBL. HTepdepentusan nudpakius MEXaHM4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3IYYEHUs SJIEKTPOMATHUTHBIX BOJIH. B3anmHas opuenTtauus BekTtopoB E, B, v B
ANEKTpOMarHuTHOM BojHE. CBOWMCTBAa AJIEKTPOMArHUTHBIX BOJIH: OTpPa)XEHUE, TMpEIOMIICHUE, NoJsgpu3anus, audpaxuus,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana »neKTpOMarHuTHHIX BOJIH. [I[puMeHeHne 2IEeKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBS3U U TEIEBUICHUSA. Paanonokanus. DJEKTpPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHn4eckrue yCTpOWCTBA U IMPAKTUYECKOE IMPHUMEHEHHE: MY3bIKAJIIbHbIE WHCTPYMEHTBI, YJIbTPAa3BYKOBas IMArHOCTUKA B
TEXHUKE U MEJIUIIMHE, Paiap, paluonpUEMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBYU-nieun.

JdeMoHcTpanuu

OO0pa3zoBaHue U pacIpOCTpaHEHHUE MOMIEPEUYHBIX U TTPOIOJIbHBIX BOJH. Konebmromeecs: TeIo Kak MCTOUYHUK 3BYKA.

HabGnronenue orpaxeHus U MpeoMIIeHUsT MeXaHn4decKkux BoIH. Habmonenrne natepdeperiuu u qudpakiny MEXaHnIeCKUX
BOJIH.3BYKOBOI pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa U BBICOTHI TOHA C aMIUIMTYJOM M 4aCTOTONHKOJICOAHUH.

HccnenoBanre CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)Ke€HHUE, MpesIoMIICHUE,Tospr3anus, tudpaxiys, nHTephepeHIus.

Tema 3.0nTHka

I'eomeTpuueckas ontuka. [IpsMonmHetHOE pacpOoCTpaHEHHUE CBETa B OMHOPOAHOM cpeze. JIyu cBera. TOUEUHBIN UCTOUHUK
CBETA.

OTtpaxenue cBeTa. 3aKOHBI oTpakeHus cBeta. [locTpoenne n300paKeHUB MIIOCKOM 3epKaJie.

[Ipenomnenue cBeTta. 3akoHbI MpeTOMIIEHHUS cBeTa. AOCOMIOTHBIM ToKaszaTenb mnpenomsieHus. [lonHoe BHyTpeHHee
oTpaxeHue. [IpenenbHblii yroia noJaHOrO BHYTPEHHETO OTPAKECHUSL.

Hucnepcus ceeta. CroxHblil cocTaB 6enoro csera. L{Ber.

Cobupatonie u pacceuBaromue TuH3bl. ToHkas nuH3a. DOKYCHOE pACCTOSHME W ONTHYECKash CHJIAa TOHKOW JIMH3BI.
[TocTpoenne n300pakeHt B COOMPAIONTUX U PACCEUBAIOIINX JTHH3aX. DOpMysa TOHKOU JTUH3BL. Y BEJTUYCHHE, TaBAEMOE JIMH3O0M.



[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BomnoBas ontuka. MaTepdepennms cBeta. KorepeHTHBIE UCTOUYHUKH. Y CIIOBHS HAOIIOEHUS MAaKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JIBYX CUH(pA3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcnoBue HaONMIOJACHUS TIJIABHBIX MAaKCUMYMOB TMpU  MAaJICHUU
MOHOXPOMATUYECKOIO CBETA HA TU(PPAKIITMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHuuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: OUYKH, JIymna, ¢oToanmnapar, MpOeKIMOHHBIN anmnapaT, MUKPOCKOII,
TEJIECKOII, BOJIOKOHHAsI ONTHKA, AUPPaKIUOHHAS PEIIETKA, TOJISIPOU/I.
JlemoHCcTpanumn

[IpssMOTMHEWHOE pacpOCTPaHEHNE, OTPAKEHUE U MPEJTOMIIEHUE CBETA.

OnTuyeckue npuOOpsI.

[lomHOE BHYTpEHHEE OTPAKEHHUE.

Mopeinb cBETOBOA.

HccnenoBanre CBOWCTB M300paXEHU B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKOII.

Hab6mronenue nuarepdepeHImy cBera.

Hab6nronenue nudpakxium crera.

Habmronenue nucnepcuu cBera.

[TonyyeHne cieKkTpa ¢ HOMOIIBIO TPU3MBI.

[Tonydenue crekTpa ¢ MOMOIILI0 AUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipu3anuu cBeTa.
YdeHn4ecKui IKCIEPUMEHT, J1a00paTOpHbIe padoThI

N3mepeHne nokazareis NpesioMJIEHNs CTEKIA.

HccnenoBanrie CBOMCTB M300paKeHUH B JIMH3AX.

HaOmronenue nucnepcuu cBera.
Pazpnen 3. OcHOBBI clielUaIbHON TEOPUH OTHOCUTEIILHOCTH

['paHuIbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynarsl crienraibHOM T€OPUU OTHOCUTEILHOCTH: NHBAPUAHTHOCTD
MOJIYJISl CKOPOCTH CBETA B BAKyyMe, MIPUHIINI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILICHUE JIJTUHBI.

DHeprus U UMMNYJbC PEASITUBUCTCKOU YACTHUIIBI.

CBs13b MacChI C SHEPTUEH U UMITYJIbCOM PESITUBUCTCKON YaCTUIIbI. DHEPTHUS TOKOSI.



Pasnen 4. KanToBas usuka
Tema 1. DneMeHTbI KBAHTOBOM ONTUKH

®otonsl. Dopmyra [lnanka cBs3u 3HEpruu GOTOHA € €r0 YaCTOTON. DHEPTUA U UMITYJIHC (POTOHA.
OtkpeiTie u uccinenoBanue (ororddexkra. Onbitel A.I'. CroneroBa. 3akoHbl (orodddexra. YpaBHeHHE DUHINTEHHA IS
dbororddexra. «Kpacnas rpanua» ¢potodddexra.

JaBnenue ceeta. OmbiTel I1.H. JIebeneBa. XuMmdeckoe IeiicTBUE CBETA.

TexHUuecKue yCTpocTBa U MPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT, POTOAATUHK, COTHEUHAs! OaTapes, CBETOIUO/I.
JdemoHcTpanumn

®o1o3((HeKT Ha yCTaHOBKE ¢ IIMHKOBOM 1u1acTUHOM. MccaenoBanne 3akoHOB BHEIIHETO PoTorddekTa.

CBeToauon.

Conneunas GaTapes.
Tema 2. CTpoenue atoma

Mopens atoma Tomcona. OnwiTel Pezepdopaa no paccesHuto o-uactuil. I[lnanerapnas monens aroma. Iloctynarsl bopa.
W3nydyenue u nornouieHue (pOTOHOB MPH MEPEX0/IE aTOMA C OJHOTO YPOBHS SHEPruu Ha Apyroi. Bunabl cnektpoB. CrieKTp ypOBHEM
DHEPIruM aToMa BOAOPOJA.

BousiHOBBIE cBOMCTBa yacTull. BonHb! ae bpoist. KoprycKyisipHO-BOJIHOBOW TyalInu3M.

CHOHTaHHOE Y BBIHYKJICHHOE U3TyUEHHE.

TexHUYeCcKue yCTpOMCTBA M MPAKTUIECKOE MPUMEHEHUE: CTIEKTPAJIbHBIN aHaIU3 (CIIEKTPOCKO),
JdemoHcTpanuu

Mopnens onbita Pesepdopna. Onpenenenue IIMHBI BOJIHBI Jia3epa.

HabGmronenue nuHeRvaTsIx CIIeKTPOB u3nyueHus.J1azep.
YdeHn4ecKuu IKCIEPUMEHT, J1a00paTOpHbIe padoThI

HaGmronenue quHeMvaToro CrexkTpa.
Tema 3. AToMHOE PO

DKCNEPUMEHTHI, JIOKA3bIBAIOIIME CIO0XXHOCTh CTpoeHus sapa. OTkpeiThe paaunoaktuBHOCTU. OmnbiTel Pesepdopna mo
OMpEIETICHUIO COCTaBa PAJUOAKTUBHOIO u3iydeHus. CBOMCTBa anbda-, 6eTa-, raMma-u3nydeHus. BivsHue paairoakTUBHOCTH Ha
KUBBIC OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HelTpoHa. Hykmonnas mozaens sinpa ['eitzen6epra— MBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.

N3oTonsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIN OeTa-pacman. ['amMma-uziaydeHue.

3aKOH paJuOAKTUBHOIO pacnaa.



DOHeprus CBA3M HYKJIOHOB B sape. Anepubie cuibl. Jle@ekT maccol saapa. Aaepusie peakiuu. Jlenenue u cHHTE3 siep.

SAnepusiii peaktop. Tepmosinepusiii cunTe3. [Ipo6ieMbl M MEPCHEKTUBBI SACPHON IHEPTETUKH. DKOJIOTUYECKUE ACTICKTHI
AJIEPHOU SHEPIETHKHU.

OnemeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA.

MeToapl HaOMIOEHNS U pErUCTpalMK 3JIEMEHTApHBIX YacTull. @yH1aMeHTalbHbIE B3auMoAecTBUs. EqUHCTBO (prusnueckoi
KapTUHBI MUpA.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: T03UMETP, Kamepa BuibcoHa, siiepHblil peakTop, aToMHas bomoa.
JdemoHcTpanumn

CU€TUrK MOHU3HUPYIOIINX YaCTHLL.

YdeHn4ecKui IKCIEPUMEHT, J1a00paToOpHbIe padoThI

HccnenoBanue TpEKOB YacTHII (ITO TOTOBBIM (poTorpadusim).
Pa3znen 5. DiieMeHTBI ACTPOHOMHH U aCTPO(DU3UKH

Oransl pa3BUTHs ACTpOHOMHUH. [IprKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHNEACTPOHOMMUM.

Bun 3BéznHoro HeOa. Co3Be3nus, spKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JBUKEHUE.

Conneunas cucrema. Connne. ConHeuyHass akTUBHOCTh. McrounHuk sHepruum ConHua W 3BE3M. 3BE3NBI, UX OCHOBHBIE
XapaKTEpPUCTHUKU. JlMarpaMMa «CHeKTpaIbHbIA KJIacC — CBETUMOCTBY. 3BE3/bI [NIABHOM IOCIEA0BATEIILHOCTH. 3aBUCUMOCTD «Macca
— CBETUMOCTb» I 3BE3] TJIABHOW IOCIIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHHne 3BE31. COBpEMEHHBIE IPEACTABICHUS O
IIPOUCXO0XKIEHNH U 3BoMonn CoHIA U 3BE3/. DTanbl KU3HU 3BE3L.

Muneunsbiii [Tyt — Haiia ["amaktuka. [Tonoxenue u aeuxxenue CosHiia B ['aiakTuke.

Tunel ranakTuk. PaguoranakTuky v KBa3apbl. UEpHBIE IBIPHI B SiApPaX FAJIAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606ma. PazOeranue ranmakTuk.

Teopus bonbmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoii. Meraranakrtuka. Hepeménusie mpo0iemMbl aCTPOHOMUMU.

Y4yenunyeckue Ha0JIIOACHUA

HabGntoneHnus: HEBOOPYKEHHBIM TJ1a30M C HMCHOJb30BAHHUEM KOMITBIOTEPHBIX MPUIOKEHUN NJIsi ONpEAESICHUs TOJIO0XKECHUS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBbIE c0o3Be3A1sl CeBEepHOIo MOIyIIapust U sIpKUe 3BE3/bI.

Hab6mtongenus B treneckon JIynsl, mnaner, Miueunoro I[Tytu.

O06o00maromiee NOBTOPEHNE

Ponbp ¢u3uku m acTpoHOMHUHM B 3KOHOMHYECKOW, TEXHOJIOTMYECKOM, COIMANIbHON M 3THYECKON cdepax AeaTeabHOCTH
YelioBeKa, pOJib U MECTO (M3MKH M acCTPOHOMHHM B COBPEMEHHOM HAay4yHON KapTUHE MHUpPA, pOJIb (PU3UYECKON TEOpHH B



dbopMUpOBaHUN TPEACTaBICHUNA O (U3HUECKONM KapTUHE MHpaA, MECTO (PU3WYECKOM KapTHHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce OCYIIECTBISIETCS ¢ YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX
CBsI3€H ¢ KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUU.

MexnpeaMeTHbIE MOHATHUS, CBSI3aHHBIE C U3YYEHHWEM METOJIOB HAYYHOI'O IO3HAHUS: SIBJICHME, Hay4yHbIH (DaKT, TMIIOTE3A,
¢u3nueckas BeIUYMHA, 3aKOH, TEOpHUs, HAOJI0/IEHUE, SKCIIEPUMEHT, MOAEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Maremaruka: perieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUUYecKHe (YHKIUU: CHUHYC, KOCHHYC, TAHI'€HC, KOTaHIEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U MX NPOEKIUU HA OCH KOOPIMHAT, CIIOKEHHUE BEKTOPOB, NMPOU3BOJIHBIC
AJIEeMEHTApHbBIX (PYHKIUH, IPU3HAKU [TOA00US TPEYTOJIbHUKOB, ONPEAEIICHHE IJI0MA/IU IIIOCKUX QUryp u o0bEma Tel.

buonorus: snexkTpuyecKue SBIEHUS B KUBOM NpUpone, KoieOATeNbHbIE IBWXKEHHS B JKMBOW MPUPOJE, ONTHYECKUE
ABJICHHSI B JKMBOW NPHUPOAE, NEHCTBHUE PAJUALMH HA KUBBIE OPraHU3MBI.

XUMHS: CTPOCHHE aTOMOB W MOJIEKYJ, KpUCTaJUIMUECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3Mbl 00pa3oBaHUs
KPUCTAJUINYECKOUN PEIIETKH, CIIEKTPAIbHBIA AHAJIN3.

['eorpadusi: MarHuTHBIE TOJIOCAa 3€MIIM, 3aJ€KW MAarHUTHBIX PYJ, (HOTOCHEMKA 3eMHOM IOBEPXHOCTH, MpEeJCKa3aHue
3EMJIETPSCEHUM.

TexHonorus: JMHUMA 3JEKTPONEpPEay, TeHEpaTop NMEPEMEHHOIO TOKa, 3JIEKTPOABHUIATENb, WHAYKLIHMOHHAs Ie€4yb, panaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa,TenedoH, CBU-neus, npoeKIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.
Crnenuduyeckue yHuBepcajibHble YueOHbIe AelCTBUA

B npouecce o0yduenus aereil, UMEIOUIMX HapyLIEHUs 3peHus, (GOPMUPYIOTCS HE TOJBKO CTaHJIAPTHBIC, HO U clienu(pUuIecKue
yYHUBEpCalIbHbIe yueOHbIE NeUCTBUS. B pe3ynbrare 00y4yaromuics CMOXET:
® KCIOJb30BaTh COXPAHHbBIE aHAIM3ATOPHl B PA3JIMYHBIX BHJAX ACATENBHOCTU (y4eOHO-TIO3HABATEIbHON, OPUEHTUPOBOYHOM,
TPYIOBOIN);
MPUMEHSTh OCSI3aTEIbHBIN U CIyXOBOW CIIOCOOBI BOCIIPUATHUS MaTepuraa;
MPUMEHSTh COBPEMEHHBIE CPEACTBA KOMMYHHUKAIIMHU U TU(DIOTEXHUUECKUE CPEICTBA;
OCYUIECTBJISITh TPOCTPAHCTBEHHYIO OPUEHTUPOBKY;
OPUMEHSTH IPUEMBI 0TOOpa M CUCTEMAaTH3allMK MaTepraa Ha ONpe/IeTICHHYIO TEMY;
BECTH CAMOCTOSITENIbHBIA MOUCK UH(POPMAIIHH;
peoOpa3oBbIBATh, COXPAHSATH U MepeaaBaTh HH(OOPMALINIO, TOJIYYCHHYIO B pe3yJIbTaTe YTCHHUS,
OPUHUMATh yYacTHE B pEYEBOM OOLIEHUH, COOJII01asi HOPMBbI PEUEBOT0O ITUKETA;
OCYIIECTBIISITH PEYEBOM CAMOKOHTPOJIb B IIPOIECCEe YUEOHO NeATENbHOCTH U B IIOBCEHEBHOW KOMMYHHKAIINH;



® OIICHMBATH CBOIO PEYb C TOUKH 3PEHHUSI €€ COJICPIKAHUSI, SI3BIKOBOTO O(POPMIICHHUS;
® HaXOJUThb FPaMMATHYECKHUE U pEeUYEBbIC OIIMOKHU, HEJIOUEThI, UCTIPABIIATH UX;
® I[JIJAHUPOBATh, KOHTPOJIMPOBATH M OIICHUBATH YICOHBIE JCHCTBUS B COOTBETCTBUU C IMOCTABICHHOW 3aauei M YCIOBUSIMH €€
peanuzanuu.
[11. Ilnanupyemblie pe3y/bTaThl OCBOCHHS MPOrPAMMBI.
OcBoenune ydeOHOrOo mpenvera «®Du3mKa» Ha YpPOBHE CpeaHero ooOmero oOpazoBanusi (0a30BBIM ypOBEHB) TOJDKHO
00ecreunTh JOCTIKEHUE CIASAYIOMNX JIHIHOCTHBIX, METAIIPEIMETHBIX U MTPEAMETHBIX 00pPa30BaTEIBHBIX PE3yIbTATOB.
1. JIu4HOCTHBIE Pe3yJabTAThI
JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS Yy4deOHOro mnpenMera «®Du3uka» JOJMKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH
oOy4Jaronmxcsi pyKoOBOJCTBOBAThCS CHOPMHUPOBAHHON BHYTPEHHEW MO3UIIMEN JUYHOCTH, CHUCTEMOW IEHHOCTHBIX OpHEHTAIIUH,
MO3UTHUBHBIX BHYTPEHHHUX YOEXIACHHI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pacCUIUpPEHHE
’KU3HEHHOT'O ONBITA U OMbITa JIEATEILHOCTH B MPOIECCE pPeaiu3allii OCHOBHBIX HAMPABICHUN BOCIUTATEIBHOU NEATEILHOCTH, B
TOM YHCJIE€ B YACTH:
IPaXKIaHCKOTO BOCITUTAHUS:
e c(hopMUPOBAaHHOCTh TPAXKTAHCKON TO3WIMKA OOYYaAOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOTO WICHA POCCHICKOTO
00IIIEeCTBA;
® [IPUHSATHE TPATUIUOHHBIX OOIEYEIOBEUECKIX TYMAHUCTUUECKUX HIAEMOKPATHUECKUX IIEHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHOCTh B MHTEpPECaX TPa)KIAHCKOTO OOIIECTBA, y4acTBOBATh B CAMOYIMPABICHUU B
o0Opa3oBaTeIbHON OpraHu3allly;
® yMCHHE B3aMMOJICHCTBOBAThH C CONMAILHBIMU WHCTUTYTaMH B COOTBETCTBHH C MX(YHKIMSIMHU U HA3HAUYCHUEM;
® TOTOBHOCTH K TYMaHUTAPHOM U BOJOHTEPCKOMN JACSITEIHHOCTH;
MaTPUOTUYECKOTO BOCTIUTAHHS:
e chOpMUPOBAHHOCTb POCCUNCKON IpakIaHCKOM MICHTUYHOCTH, ITATPHOTHU3MA;
® I[ICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CUMBOJIAM, TOCTH)KCHUSM POCCHUHCKUX YUEHBIX B 00J1aCTH (DPU3HKHU M TEXHUKE;
JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:
¢ c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHYECKOTO MTOBEJCHUS; CIIOCOOHOCTh OIICHWBATh CHTYAaIllUI0 M
PUHUMATh OCO3HAHHBIC PEIICHUS,
® OpPHEHTHPYICh HAa MOPATHLHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIC BACSITEIBHOCTH YYEHOTO;
® OCO3HaHHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMUYHNBOTO OYAYIIEro;
ACTETUYECKOTO BOCITUTAHUS:



ICTCTUYCCKOC OTHOMICHHUC K MHDPY, BKIIIOYAdd 3CTCTHUKY HAYYHOI'O TBOPYCCTBA,IIPUCYIICTO q)HBquCKOﬁ HAaYKC,

TPYZOBOT'O BOCIIMTAHUS:

MHTEPEC K Pa3IudHbIM chepaM mpoecCHOHATIEHOM JAESITEIIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOU U TEXHUKOH, YMCHHE
COBEPIIIATh OCO3HAHHBIN BRIOOP OymyIien npodeccnn u peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;
TOTOBHOCTB M CHIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BaHMIO B 001acT (PU3UKUHA TIPOTSKEHUU BCEH KU3HH,

SKOJOIn49€CKOI0 BOCIIUTAHUA:

C(l)OpMI/IpOBaHHOCTB AKOJIOTMYECKOU KYJIbTYPbI, OCO3HAHHC T7100a7I5HOTO XAPAKTCPAIKOJIOTHUICCKUX HpO6HeM;

INNIAHUPOBAHUC N OCYHICCTBIICHHUC I[GﬁCTBHﬁ B OKPY)KaIOHIGﬁ Cpcac Ha OCHOBC 3HAHHA ueneﬁ YCTOﬁqHBOFO Pa3BUTHA
YCJIOBCUYCCTBA,

pacmnMpeHHC OIbITa ACATCIIBHOCTHU 9KOJIOTUUCCKOMN HarpaBJICHHOCTH Ha OCHOBCHMCIOIINXCS 3HAHUH T10 (I)I/ISI/IKC;

HEHHOCTH HAYYHOT O ITIO3HAHMUA:

C(l)OpMHpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOICTO COBPECMCHHOMY YPOBHIO PA3BUTHA (1)PI3H‘IGCKOI>'I HaYKH,
OCO3HaHUC LICHHOCTH Haquoﬁ ACATCIbHOCTH, TOTOBHOCTb B IIPOHCCCC H3YUCHHA ¢)H3HKI/I OCYHICCTBIIATL IIPOCKTHYIO H
HNCCICOA0BATCIIbCKYIO ACATCIbHOCTh HHAWBUAYAJIIBHO U B I'PYIIIIC.

CHelII/Ia.]ILH]:Ie JUYHOCTHBIC pe3y/JIbTATHI.

YMEHHUE COMOCTABJIATH 3PUTENIbHBIEC BIEYATICHHUS C YYETOM IOJYYEHHBIX 3HAHUH 00 OCOOEHHOCTSIX CBOETO 3PUTEIBHOIO
BOCIPUSTHS, HA OCHOBaHUU C(HOPMUPOBAHHBIX MPEJICTABICHUN O MPEAMETAX U SIBICHUIX OKPYKAIOIIEH IeHCTBUTEIbHOCTH;
c(OpPMUPOBAHHOCTh MOTUBALIMHU K O0OYUEHUIO U IIeJIEHANPaBIEHHON [M03HABATEIbHOM 1€ATEIbHOCTH;

CIIOCOOHOCTB OCO3HABaTh Ce0s YaCThIO COLUYMA;

CIOCOOHOCTB K OCMBICTEHUIO U AU (pepeHnainy KapTUHbI MUPa, €€ BPEMEHHO-TTPOCTPAHCTBEHHON OpraHu3alluu;
IPUHATHE COOTBETCTBYIOIINUX BO3PACTY LIEHHOCTEN U COLUATIBHBIX POJIEH;

YMEHHE OLICHUBATh C MO3UIUI COLMATBHBIX HOPM COOCTBEHHBIE MMOCTYIKU U TIOCTYNKHU APYTUX JIOCH;
AMOIIMOHAJILHO-IIEHHOCTHOE OTHOUIEHUE K OKpYyXaloleh cpene, HEOOXOIMMOCTH €€ COXPAaHEHHs M PalMOHAIBHOIO
UCIIOJIb30BAHUS;

ymMeHue GOpMHPOBATH ICTETUUECKUE UYBCTBA, BIICYATIICHUS OT BOCHPUATHS MPEIMETOB U SIBJICHUI OKPYXKAIOLIEro MUPA;
TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JNajbHeiIel MmpodeccnoHalbHON TPaeKTOpUU B COOTBETCTBHUHM C COOCTBEHHBIMU
HMHTEPECAMHU U BO3MOKHOCTSIMM.

2.MeTanpeaMeTHbIe pe3yJibTaThl



B pesynprare ocBoeHUs mporpaMmbl 1o (U3WKE HA YPOBHE CpeaHero oOmiero oOpa3oBaHHs y oOydJaromerocs OymyT
chOpMHUpPOBAaHBI  METANPEIMETHBIC pPE3yJbTaThl, BKIIOUYAIONMINE IIO03HABATEIbHBIC YHUBEpPCAJIbHBIC Y4YCOHBIC JIEHCTBHSI,
KOMMYHHUKATHBHBIE YHUBEPCAIbHbIC YUEOHbIE ICHCTBUS, PETYISTUBHBIC YHUBEPCAIbHbICYUEOHbIE 1EHUCTBUSI.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe [1eiicTBUS
ba3oBble stornueckue qerCTBUA:
® CaMOCTOSTENBHO (HOPMYITUPOBATh M AKTyaJIM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €€ BCECTOPOHHE OIMPEACIsATh IEIH
TESITEIIBHOCTH
® 33/1aBaTh MAPAMETPhI U KPUTEPHUH UX JOCTHKCHUS;
® BBISBIIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PacCMATPUBACMBIX (PU3MUECKHUX SBIICHUSX;
e paspabaThiBaTh IUJIaH PEIICHUS  TPOOIEMBI C y4€ToM aHajam3a UMEIOIIUXCS MaTepHaTbHBIX u

HEMaTepPHAIbHBIX PECYpPCOB;

® BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIBTATOB IEISAM, OICHUBATH PHUCKU ITOCIICICTBHMA
NEeSATETHbHOCTH;

® KOOPJAMHHUPOBATH U BBHITIOJHATH PabOTy B YCIOBHUSX PEATHHOr0, BUPTYATIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

® pa3BUBATh KPEATUBHOE MBIIUJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.

ba3oBble uccinenoBaTenbCKue JEUCTBUS:

® BIAJETh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMU TTOHATUSAMU U METOIaMH (PU3NYECKON HAYKU;

® BIIAJETh HAaBBIKAMH YUCOHO-UCCIICIOBATEILCKOM W TIPOCKTHOM JEATEIHHOCTH B 00JACTH (PU3MKH, CIIOCOOHOCTBIO W
TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOOB PEIICHUS 3a/1ad (PU3HIECKOTO COep KaHUs, MPUMEHECHUIO Pa3TUIHBIX
METOJIOB [TO3HAHMS;

® BIAJETh BUJAAMH JACATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAIlUH, MPEeoOpa30BaHUI0 M MPUMEHECHUIO B
Pa3TUYHBIX YYEOHBIX CUTYAIUSIX,B TOM YHCJIE MIPU CO3/IaHUN YI€OHBIX TPOCKTOB B 0071aCTH (PU3HKHU;

® BBISABIIATh MPUUUHHO-CIICACTBEHHBIC CBS3M M aKTYaJU3MPOBATH 3aJ1adyy, BBIIBUTATH TUIoTe3y e€ PEIICHHS, HaXOIHUTh
apTyMEHTHI JIJIS JIOKa3aTeIbCTBA CBOMX YTBEPKICHHIA,3a1aBaTh MapaMeTPbl U KPUTESPUH PEIICHUS;

® AHATM3MPOBATH TMOJYYCHHBIE B XOJIC€ pEHICHUS 3aJauyd pe3yibTaThl, KPUTHUUECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3WPOBATH N3MEHEHHUE B HOBBIX YCJIOBHSIX;

® CTaBWUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1aUM B 00pa30BaTEIILHOMN JAESTEIHHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

® J1aBaTh OIICHKY HOBBIM CUTYallUsSIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

® yMETh NEPEHOCUTDH 3HAHUS MO (PUHUKE B IPAKTUUYECKYIO 00JIACTh KU3HEAESITEIIbHOCTH;



YMCTb HHTCTPUPOBATH 3HAHHA H3 PA3HLIX IIPCAMCTHBLIX O6HaCTeﬁ; BBIIBUI'daTb HOBLIC HMACH, IIPCAJIAraTb OPUTMHAJIBHBIC
IMOAXOAbI U PCHICHUSA,CTABUTH HpO6JI€MI>I H 3ala4i, JOITYCKAOMIUC AJIbTCPHATUBHLIC PCIICHUSI.

Pabora c uadopmarueii:

BJIQ/JIETh HABBIKAMU MOJyuyeHUs HHPOpMaIK (U3NUECKOTO CONEPKaHUS U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO
OCYIIECTBIISATH TIOUCK, aHAIHN3,CUCTEMATU3AIMIO U HHTEPIPETAINI0 HHPOPMAIIUHN PA3TUIHBIX BUIOB U (OPM MPEICTABICHHUS;
OLICHMBATb JIOCTOBEPHOCTh HH(OPMAIINH;

UCIOJb30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTUA B  PEIIEHUHM  KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX ¥ OpPraHM3allMOHHBIX 33Jad C COOJIOACHHEM TpeOOBaHUI SPrOHOMHUKH, TEXHHUKH O€30MacHOCTH,
TUTUEHBI, PECYpPCOCOEpExKEHHs, TPABOBBIX U STUUECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011acHOCTH;

CO37aBaTh TEKCThl (PU3UYECKOTO COJAEPKAHMS B Pa3aU4HbIX QopMarax ¢ y4€TOM Ha3HAYeHUS MHPOPMALMM U ILEJIEBOU
ayJIUTOPHH, BBIOMpAsk ONTUMAJIbHYIO (DOPMY MPECTABICHUS U BU3yaJIN3al[1H.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH:

OCYIIECTBIISATh OOIIEHNE Ha YpOKax (PU3MKU M BO BHE-YPOUHOMU JAEATEIBbHOCTH; PACIIO3HABATH MPEINOCHUIKH KOH(IMKTHBIX
CUTyallul ¥ cMAr4aTh KOH(MIUKTHL, pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEACTB;

NOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHJHOW W WHAMBHUIYaNbHOW paOOThI; BBIOMPATh TEMATHKy W METOJbI
COBMECTHBIX JIEHCTBUH C yUETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO YJIeHa KOJIJICKTHBA;

MIPUHAMATh L€ COBMECTHOM JIESITENBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JEUCTBUS MO €€ NTOCTHKEHHUIO: COCTABIATh
IJ1aH JEHCTBUM, paclpeesiaTh POIU ¢ YYETOM MHEHUHN YYACTHUKOB, OOCYKJaTh PE3YJIbTAThl COBMECTHOM pabOTHI;
OLICHMBATh KAYECTBO CBOET0 BKJIAJA U KAXKAOI0 yYaCTHUKA KOMaH/bl B OOIIMNA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;
IIpeUIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C MIO3ULIUA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;
OCYUIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3IMYHbBIX CUTYalUAX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHUE,
OBITh MHULIUATUBHBIM.

PeryisiTuBHbIE YHHBepca/ibHbIEe yuyeOHbIE AeHCTBUS
Camoopranuzanusi:

CaMOCTOSITEIIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEILHOCTh B 00acTH (DPM3UKU U aCTPOHOMUU, BBISIBIISITH MPOOJIEMBI,
CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 33]1a4H;

CaMOCTOSITENIbHO COCTABIISTh IJIaH PEIICHHs pAaCYETHBIX U KAYECTBEHHBIX 3a/1a4, TUTaH BHITIOJHEHUS MPAKTUYECKON paboThI ¢
y4€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOYTCHUN;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;



paciupsaTh paMKH y4eOHOTrO MpeIMETa Ha OCHOBE JIMYHBIX NMPEATNOYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €70, OpaTh Ha C€0 OTBETCTBEHHOCTH3a PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIHH B 001acTH (U3HKH, TMOCTOSHHO TIOBBIIIATH CBOMU
00pa3oBaTENbHbIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTpOJII), 3MOHI/IOHaJII)Hblf/'I HHTCJIJICKT:

B

JaBaTh OLIEHKY HOBBIM CUTyalllsIM, BHOCUTb KOPPEKTHUBHI B AEATEIbHOCTh,0LIEHUBATh COOTBETCTBUE PE3YIIHTATOB LIEISAM;
BJIaJICTh HaBBIKAMH MMO3HABATEIHLHOW pediekcuu Kak OCO3HAHMS COBEPIIAEMBIX ACHCTBUM U MBICIUTEIbHBIX MPOIIECCOB, UX
pEe3yJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pedIeKCUn I OICHKUA CUTYallMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELIEHUS 10 UX CHUKECHUIO;

MPUHUMATh MOTHUBBI M apryMEHTHl JAPYIMX NpPU aHAIM3E PEe3yJbTAaTOB ACSATEILHOCTH; MPUHUMATH ce0s, MOHUMAs CBOU
HEIOCTaTKU U JOCTOUHCTBA;

MIPUHUMATh MOTUBBI M APTYMEHTBI IPYTUX MPU aHAIIU3E PE3YJIbTATOB IE€SITEIbHOCTH,

pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIUOKH.

mpolecce JOCTIKEHUS JIMYHOCTHBIX — PE3YJIbTATOB OCBOCHHSI IPOTPaMMbl MO (PU3MKE ISl YPOBHS CPEIHETO OOIIEro

oOpa3oBaHus y 00y4aronuXcsi COBEPIIEHCTBYETCS YMOIIMOHANIbHBIN MHTEIUIEKT, TIPEANOIaraomuichopMUpPOBAHHOCTh:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMAaTh CBOE AMOIMOHAIBHOE COCTOSIHUE, BUAETh HAINPABIEHUS PA3BUTHUSA
cOOCTBEHHOW 3MOIIMOHAIIBHOM c(ephl, OBIThYBEPEHHBIM B CE0€;

CaMOpETYJIMPOBaHUs, BKJIIOYAIOLIETO0 CAaMOKOHTPOJIb, YMEHHE NpPUHUMATh OTBETCTBEHHOCTh 32 CBOE MOBEJIEHHUE,
CIIOCOOHOCTH aIalITUPOBATHCA K AMOLMOHAIBHBIMU3MEHEHUSIM U MPOSIBIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHXKEHMIO LIEJIM U YCIIEXY, ONTUMHU3M, HHULMATUBHOCTh, YMEHHE
JICMCTBOBATh, UCXOJS U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHMMATh 3MOILIMOHAJILHOE COCTOSTHUE JAPYTHUX, YUYUTHIBATh €r0 MPHU OCYIIECTBICHUN
0011IeHH S, CHOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBHICTPAMBATh OTHOILIEHUSI C JIPYTMMH JIFOJbMU, 3a00TUTHCS, IPOSIBIIATD
UHTEPEC U pa3peniaTb KOHPIUKTHI.

CrneunuajibHble MeTanipeAMeTHbIE Pe3yJbTaThl:

YMEHHE TUIaHUPOBATh MPEAMETHO-TIPAKTUYECKHUE IEUCTBUS C YUETOM UMEIOIIETOCs 3pUTENIBHOTO IHarHo3a B COOTBETCTBUU C
MMOCTaBJICHHOM 3a7auei;



YMEHHE MPOSBIIATh B KOMMYHUKAaTUBHOMN JESITEILHOCTH, a/ICKBaTHbIE CUTYallul, HEBEpOanbHbIE (POPMBI OOLICHUS;

YMEHHE BECTU CaMOCTOSITENIbHBIN MOUCK UH(POPMALIUY;

CIOCOOHOCTh Y4acTBOBaTh B PEYEBOM OOIIEHUH, COOJIOAAss HOPMBI PEUEBOr0 3TUKETA, aJIeKBaTHO MCIOJIb30BATh XKECThl U
MHMHUKY;

YMEHHE IUIaHUPOBATh, KOHTPOJIUPOBATh U OLICHUBATh yUEOHbIC IEUCTBUS C yUETOM, UMEIOLIETOCs 3pUTEIBHOIO MAarHo3a B
COOTBETCTBUHM C IIOCTABJICHHOM 3a/1a4€i U YCIOBUSAMHU €€ PEATU3ALIUM.

3.IlpenMeTHBIE pe3ybTAThI
K xonmy oOydenus B 11 kiacce mpeaMeTHbIe pe3ybTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xarh CHOPMHUPOBAHHOCTH Y
0oOy4aronMxcst YMEHHIA:

JEMOHCTPHUPOBATH HA TIPUMEPAX POJIH U MECTO (PU3HKHU B (HOPMUPOBAHUH COBPEMEHHOIN HAyYHON KapTUHBI MHUPA, B Pa3BUTHH
COBPEMEHHOM TEXHHKU M TEXHOJOTHM, B MPAKTUYECKOW NESITEIBHOCTH JIOJAEH, LETOCTHOCTh U €IMHCTBO (DU3UYECKOU
KapTHUHBI MUDA,

YUUTHIBATh TPAHUIIBI MPUMEHEHUS M3YUYCHHBIX (DU3UUYECKUX MOJENICH: TOUYEHHBIA DIIEKTPUUYECKUM 3apsii, Jyd CBeETa,
TOYEUYHBIN UCTOYHUK CBETA, A/IEpHAsi MOJIeTb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO siipa MPH pelieHur (GU3NIECKUX 3aad4;
pacrio3HaBath (pu3MUeCKHe SBJICHHUS (TIPOILECChI) U OOBICHATH MX HA OCHOBE 3aKOHOB JJICKTPOJWHAMHKH W KBAaHTOBOMU
(GU3HKHU: AIEKTpUUEcKasi TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMArHUTHAas WHIYKIWA, NEWCTBUE€ MArHUTHOTO TOJS HA MPOBOJHUK C TOKOM M ABWXKYIIUWCS 3apsj,
AIIEKTPOMATHUTHBIC KOJCOAHWS W BOJIHBI, MPSMOJIMHEHHOE pPACIpPOCTPAHCHHE CBETa, OTPAKCHHE, MPEIOMIICHHE,
uHTephepeHus, audpakuus W MOJsSpu3alus CBeTa, JUcnepcus cBeTa, (oTodnektpuueckuil 3dgdext (pororddexr),
CBETOBOC [IaBJICHWE, BO3HWKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOpPOaa, CCTECTBEHHAas W WMCKYyCCTBEHHAas
PaaMOaKTUBHOCTh

OMHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKUE, MArHUTHBIC, ONTUYECKHUE, DJIEKTPUUYECKYIO MPOBOJAUMOCTH
Pa3IUYHBIX CPeJ) U AJCKTPOMATHUTHBIC SIBJICHUS (ITPOIIECCH), UCTIONB3Ys (DU3NYECKUE BEIMYMUHBI: dJIEKTPUUCCKUN 3apsij,
CHUJIa TOKA, JIEKTPUYECKOE HANPSHKCHHE, DIICKTPUUECKOE COMPOTHUBIICHUE, PA3HOCTH MOTEHITUAIOB, SJICKTPOABIDKYIIAs CUJIa,
paboTta TOKa, WHAYKIIMS MArHATHOTO TMOJs, cuia Awmmepa, cuia JlopeHIla, WHIYKTUBHOCTh KATYIIKW, OSHEPTHUs
ANIEKTPUYECKOTO M MArHUTHOTO TOJICH, MEePUOJI U 4YacToTa KoJjieOaHul B KOJeOAaTenTbHOM KOHTYpe, 3aps M Cuja TOKa B
MpoIleCCe TApPMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (POKYyCHOE pacCTOsSHME M ONTHYECKas CHiIa JIHH3bI, TpH
OMKMCAHUMU MPaBUIBHO TPAKTOBATh (DU3UYECKUN CMBICT MCIIOJIb3YEMbIX BEJIIMYUH, UX 0003HAYEHUS M €IUHUIIbI, YKa3bIBaTh
dbopmyIbL,

OMKCHIBATh N3YYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLIECCHI, UCTIOJB3Ysl (PU3UUECKUE BEIMUYMHBI: CKOPOCTh AIEKTPOMATHUTHBIX
BOJIH, JIJTMHA BOJIHBI M 4YaCTOTA CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUO]I MTOTypacnaia, SHEPIHs CBA3M aTOMHBIX siiep, pU



ONMCAHUM IPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICI HUCIOIb3YEMBIX BEIMYHMH, UX 0003HAYEHUS U €IWHHUIIBI, YKa3bIBaTb
(GopMyIibl, CBA3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEIUYHHY C JPYTMMH BEIMYMHAMM, BHIYUCISATH 3HAUYCHUE (PU3NUECKON
BEJIMYUHBI;

aHAJIM3UPOBATh (PU3MUECKHE MPOLECCHl U SIBJICHMS, UCHOJb3Yys (PU3MUECKHE 3aKOHbl U NMPUHLIMINBL 3aKOH OMa, 3aKOHBI
[IOCJIEI0BATENbHOIO U MAPAJUIENBHOTO COEIMHEHUS IMPOBOJHUKOB, 3akoH Jxoyms—JleHma, 3akoH 3JIEKTpOMAarHUTHOU
UHAYKLWW, 3aKOH MPSIMOJUHEHHOrO pacnpOCTPAHEHUs] CBETAa, 3aKOHbl OTPAXXEHHsI CBETA, 3aKOHBI IPEJOMJICHUS CBETa,
ypaBHeHHE DWHINTEHHA 111 PoTodPdeKTa, 3aKOH COXpAaHEHUSI YHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXpaHEHUS
ANEKTPUYECKOTr0 3apsi/ia, 3aKOH COXPAaHEHHs MacCOBOIO YMCia, NOCTynarsl bopa, 3aKOH palnOaKTUBHOIO paciaja, Ipy 3TOM
paznuyaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro MAaTeMAaTHYECKOE BBIPAXEHUE W YCIOBHUS (TpaHHIbI, 00JIacTH)
MPUMEHUMOCTH;

ONpENENATh HAIPaBJICHUE BEKTOpAa MHAYKIMM MAarHUTHOTO MOJIs ITPOBOJHHUKAC TOKOM, CHJIbl AMmepa u cuisl JlopeHna;
CTPOUTH U OMMCHIBATh U300pakeHNE, CO3/1aBAEMOE TUIOCKUM 3€pKajloM, TOHKON JIMH30M;

BBIMIOJIHATh JKCHEPUMEHTBl 10 HCCIEAOBAHUIO (M3UYECKUX SIBJICHHMM W TPOLECCOB C HCIOJIB30BAHUEM NPSIMBIX,
KOCBEHHBIX W3MEpPEHUU: Mpu 3TOM (OpPMYIMpOBaTh MpodieMmy/3agady M TUIOTE3y  y4eOHOro  3KCHEpHMEHTa,
coOUpaTh YCTaHOBKY U3 MPEMJIOKEHHOTO 000PYI0BaHHUSI, IPOBOAUTH ONBIT U (DOPMYIMPOBATH BHIBOIBI;

OCYIIECTBIISITh TMPSMbIE UM KOCBEHHbIE W3MEpEHUs (PU3MUECKUX BEJIWYMH, IMPU 3TOM BBIOMpaTh ONTUMAJbHBIA CHOCOO
U3MEPEHHUS U UCII0JIB30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNI;

UCCIIEZIOBaTh 3aBUCUMOCTH (M3UYECKUX BEJIIMYMH C HKCIOJIb30BAHUEM MPSIMBIX M3MEPEHUH: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCUPOBATh PE3yJbTAaThl MOJYYEHHON 3aBUCHMOCTH (PU3NYECKUX BEJIMYMH B BUJE TAOJUI U IpadUKOB, 1e1aTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIEI0BAHUS, CBSI3bIBAIOIINE JaHHYIO (PU3HUECKYIO BEJIMUMHY C APYTUMU BEIMYHMHAMY;
coOro1aTh MpaBuiia 0€30MacHOro TpyJAa MpU MPOBEAECHUU HCCIEAOBAaHUN B paMKax y4yeOHOro 3KCIEPUMEHTa, y4deOHO-
UCCJIEIOBATENILCKOM M MPOEKTHOM JIEATETbHOCTH C HCIOJb30BAaHUEM H3MEPUTEIBHBIX YCTPOICTB U J1abOpaTOPHOTO
000py10BaHUS;

pelath pacu€THbIC 33Jaud C SBHO 3a/laHHOM (PU3MYECKOM MOJEINbI0, MCTONb3ysd (PU3MUECKUE 3aKOHBl U MPUHIUIBI, Ha
OCHOBE aHaliu3a YCJOBMs 3alaydl BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIICIATh (U3MUECKHUE BEIUYMHBI U (POPMYIIBI,
HEOOXOaUMBbIEe ISl €€ pEeIIeHHUs, MPOBOJUTH Pacué€Thl U OLEHUBATh PEANbHOCTh IMOJYYEHHOTO 3HAueHUs (U3UYECKOM
BEJIMYHUHBL;

pellaTh KayeCTBEHHbIE 3a/layd: BBICTPAWBATH JIOTMUECKH HEMPOTHUBOPEUYMBYIO LENOYKY pACCYKIAEHMM C Omopoil Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHMUS;



® UCHOJB30BaTh TMpPU pEHICHUH Yy4yeOHBIX 3a7ad COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJOTHUU JUIsl  TIOWCKAa,
CTPYKTYPUPOBAHMSI, MHTEPHPETALUU U TPEACTaBICHUS y4eOHOM M HAy4YHO-IONMYJSApHOM MHGOpPMALUU, MOITYYECHHOU U3
Pa3IMYHBIX UCTOYHUKOB,KPUTUYECKU aHATM3UPOBATH MOIydaeMyro HH(OPMAIIHIO;

e OOBSACHATH MPHUHILMIBI ACHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKHX YCTPOMCTB, pa3inyaTh YCIOBHS UX 0€30MacHOTro
WCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HU;

® TPUBOJUTH NPUMEPHl BKJIAJa POCCUHCKUX U  3apyOexHBIX  Yy4EHBIX-(DM3HKOB B Pa3BUTHE HAYKU, B OOBSICHEHHE
MIPOLIECCOB OKPY’KAIOIIET0 MUPA, B PA3BUTHE TEXHUKUU TEXHOJIOTUI;

® UCIOJB30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B  TIOBCEIHEBHOM  JKHU3HM A oOecrieyeHHs: O0€30MacHOCTU IPH
oOpamieHud ¢ npuOOpaMH U TEXHUYECKUMM YCTPOWCTBAMHM, JJIi COXPAaHEHUS 370pOBbS U COOJIOACHHUS HOPM
AKOJIOTMYECKOTO MTOBEJECHUS B OKPYIKAIOIIEH Cpele;

e paboTaTh B TPYIIE C BBIIOJHEHHUEM pAa3JIMYHBIX COLUMAIBHBIX POJIEH, IUIAHUPOBaTh pPabOTy TCpYMNIbl, PalMOHAIBHO
pacupenenath 00sf3aHHOCTH M IJIAHUPOBATH AEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBATHO OLICHUBATh BKJIA[
Ka)KJIOTO U3 YYACTHUKOB IPYMIbI B PEIICHHE PACCMATPUBAEMOI TPOOIIEMBI.

CrnenuajbHble IpeAMeTHbIE Pe3yJIbTaThl.

YuuTsiBas MMEIOIIMECS OCOOCHHOCTH BOCHPHUATHS M TEepepabOTKM TojiydaeMod HuHGoOpMaIuu CcaadOoBUASIIMMU
oOydJaronuMucs, a Takxke crnenuduky ux oOydeHus, yueOHbIM mpeamer «Dusnka» copepkaT JOMOJTHHUTENbHbIE TPeOOBaHUS K
npeaMeTHbIM pesynbratam ocBoeHuss AOOII OOO, mosToMy IIaHUpPyEeMbI€ MPEAMETHBIE PE3YJbTAaThl  JAHHOTO Y4YeOHOTO
MpeaMeTa JIOMOJIHEHBI CIENUATbHBIMU TIPEAMETHBIMUA pEe3yJbTaTaMHU, OTPAXKAIOIMKUMHU CHOPMUPOBAHHOCTH CHEIU(DUUSCKUX
y4eOHBIX HABBIKOB, HEOOXOAMMBIX JUIsI OCBOCHHS COJEp)KaHUs Ka)XXAOro y4yeOHOro mpeaMeTa, W CHEelHATbHBIX KOMIIETEHUUH
(paboTa co cHenWaJbHO aAJaNTUPOBAHHOW HATJISAHOCTBIO, HHGOPMAIIMOHHBIE, KOMMYHUKATUBHBIE U THQIOTEXHUYECKUE
KOMIIETEHIIUH U T.1.).



IV.TemaTn4yeckoe niianHupoBaHue.

Tema, paznen

OcHOBHOE cojiepkaHue (KOJIUYECTBO YacoOB)

OcHOBHBIC BUAbBI ACATCIIbHOCTHU

Paznen 1.
DJIEKTPOIMHAMHUKA-
11y.

[TocTOSIHHBIE MAarHUThI U UX B3aUMOJECHCTBUE.
MarnurtHoe 1noJie. BekTop MarHuTHOU
UHIYKIUH. JIMHUY MarHUTHOM MHAYKIUH. (114.)
MarHuTtHOE 10J1€ IPOBOJIHUKA ¢ TOKOM. OIbIT
Opcrena. BzanmoelicTBue MpoBOJHUKOB C
TokoM. (14.)

N3ydyeHre MarHuTHOTO IOJIs KaTYIIKU C
TOKOM.(14.)

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C
tokoMm. Cuna Amnepa. MccienoBanune
JIEVCTBHS TTOCTOSSHHOTO MarHuTa Ha paMKy C
TokoM.(14.)

JlelicTBrE MarHUTHOTO MOJIS Ha ABMKYILIYIOCS
3apspkeHHyro yactuily. Cuta Jlopenna. Pabota
cwibl Jlopenna.(14.)

OnekTpoMarHuTHast UHAYKUus. [loTok
BEKTOpa  MarHuTHOU mHAyKuuu. DJ1C
WHIYKIUHU. 3aKOH 3JIEKTPOMArHuTHOMN
uHaykiun Papanes.(14.)

HccnenoBanue siBIEHUA 3JIEKTPOMArHUTHOM
uHyKIun. (14.)

NuaykTUBHOCTS. fIBIIEHME CAMOUHIYKIIHH.
OJ1C caMOMHIYKIIMH. DHEPTUsi MATHUTHOTO
MOJIS1 KATYLIKH C TOKOM. DJIEKTPOMAarHUTHOE
noJie (14.)

TexHuyeckue ycTporucTBa U UX NPUMEHEHHUE:
MTOCTOSIHHBIE MAarHUTBHI, DJIEKTPOMArHUThlI,

[IpoBeneHue 3KCIIEpUMEHTA: U3YUYEHHE
MAarHUTHOTO TMOJIsI KaTYIIKU C TOKOM;
VICCIICOBAHUE IEUCTBUS IIOCTOSHHOIO MarHuTa
Ha PaMKY C TOKOM.

Hccnenosanue sABICHUS 3JIEKTPOMArHUTHOU
VHJYKIUH.

Onenka abCONMIOTHBIX U OTHOCUTENIbHBIX
HOTPELIHOCTEN U3MEPEHUH (PU3NUECKUX
BEJINYNH.

OObsicHEHNE TPUHIIUIIOB IEUCTBUS U YCIOBUHN
0e301acHOro MPUMEHEHUS TOCTOSIHHBIX
MAarHuTOB, AJIEKTPOMArHUTOB,
AIEKTPOABUTATENIS, YCKOPUTEIEN DIIEMEHTAPHBIX
YaCTHUL, NHIYKIIUOHHOM MEYH.

Pemenne pacy€THbIX 3a/1a4 U KaU€CTBEHHBIX
3aa4 10 JaHHOMY pas3Jeiy.

OrnpeneneHre HaMpaBIeHUsI BEKTOpa WHAYKIUU
MAarHUTHOTO MOJISI TPOBOJHUKA C TOKOM, CHJIbI
Awmnepa u cuibl JlopeHiia.

PacnioznaBanue pu3ndeckux siBJICHUN B
y4€OHBIX ONBITAX U OKPYKAIOIIEH KUZHU:
B3aUMOJCHCTBUE MAarHUTOB, DIIEKTPOMArHUTHAS
WHIYKLHS, 1EMCTBUE MATHUTHOTO TOJIS HA
IIPOBOJIHUK C TOKOM M JIBHKYILIAKCS 3apsI.
Pacno3naBanue puznueckux sSIBICHUN B
y4eOHBIX ONBITAX U OKPYKAIOIIEH KUZHU:
B3aMMOJICHCTBUE MAarHUTOB, AJIEKTPOMArHUTHAs




3JICKTPO/IBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII, MHAYKIIHOHHAS
neyb.(34.)

WHYKIYS, 1€MCTBUE MAarHUTHOTO MOJISI Ha
MIPOBOJIHUK C TOKOM U JIBHKYIIIMHCS 3apsi.
AHanIu3 2JICKTPOMArHUTHBIX SIBICHUN C
MCIIOJIB30BaHUEM 3aKOHA JIEKTPOMATrHUTHOM
WHTYKIHH.

OnucaHue N3y4eHHbIX CBOMCTB BEIIECTB U
AJIEKTPOMArHUTHBIX SIBIICHUM C
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIUYMH:
WHYKIHS MAarHUTHOTO TOJIs1, cujia AMriepa,
cuina JlopeHiia, ”HIYKTUBHOCTh KaTYIIIKH,
SHEPTrUs MNEKTPUUYECKOTO U MArHUTHOTO TOJICH,
WHJIYKTUBHOCTb KaTYIIKH, SHEPTUs
AJIEKTPUYECKOTO U MAarHUTHOTO TIOJIEH.

Paznen 2.
Kosebanus u
BOJIHBI-244

CBoOo/IHbIE MEXaHUYECKUE KOTeOaHUs.
["apmonnueckue konebanus. Y paBHEHHE
rapMoHudeckux kosiebanuii. [IpeBparnienue
sHeprum.(14.)

HccnenoBanue 3aBUCIMOCTH TIEPHOIa MaJIbIX
KOJIcOaHMI Tpy3a HA HUTH OT  JUTMHBI HUTH U
maccel rpy3a. (14.)

Konebarenbubiii koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJICOaHUs B UCATHHOM
K0J1e0aTeTbHOM KOHTYpe. AHATIOTHUS MEXKITY
MEXaHUYECKUMU U DJICKTPOMArHUTHBIMH
kosteoanusmu. (14.)

®opmyna TomcoHa. 3aKOH COXpaHEHUS
OHEPTUU B UJICATHHOM KOJIeOATETHHOM
koHType.(14.)

[IpeacraBienue 0 3aTyXarONMX KOJCOAHUSX.
BbIHYX/IeHHbIE MEXaHUYECKUE KOJIeOaHusl.

UccnenoBanue napamMmeTpoB KojebaTenbHON
CHUCTEMBI — IEPUO/Ia, YACTOTHI, AMIUTUTY Il U
¢da3bl KosieOaHUA.

Habmronenue 3aryxaromumx KojieOaHui.
UccnenoBanue CBONCTB BBIHYKICHHBIX
KOJIeOaHM.

Habmronenue pezonanca. [Iposenenue
AKCIIEPUMEHTA: UCCIICIOBaHUE 3aBUCUMOCTH
neprojia MajblX KoJieOaHW Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanue nepeMeHHOT0 TOKa B LIETIH U3
MOCJIEI0BATEIbHO COCTMHEHHBIX KOHIEHCATOPA,
KaTYILIKU U pe3UCTOpa.

Orenka aOCOMIOTHBIX U OTHOCHUTEITBHBIX
MOTPEIIHOCTEN U3MEpPEHUN (PU3NUECKUX
BEJINYHH.

OObsicHEeHHE TPUHIIMIIOB JIEUCTBHS M YCIOBHMA




Pe3onaHc. BeIHYXI€HHbBIE 3JIEKTPOMAarHuTHHIE
kosebanus.(14.)

[Tepemennsiil Tok. CHHYCOUIaTbHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAUCHUE
CUJIBI TOKa U HanpsixeHus.(14.)
Tpanchopmarop. [IpousBoacTBo, nepenaya u
notpedieHue IeKTprIecKoit suepruu. (14.)

VY CTpOHCTBO U MPAKTUYECKOE NPUMEHEHHE
AIEKTPUUYECKOTO 3BOHKA, TEHEPATOpa
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTporepeaay
(1)

DKOJIOTUYECKHUE PUCKHU MPU MTPOU3BOJICTBE
anekTposHeprun. KynbTypa ncnoib30BaHus
3JIEKTPOIHEPTUHU B TIOBCEAHEBHOM ku3HM.(14.)
MexaHnuecKkue BOJHBI, YCIOBUS
pacopoctpanenus. [lepuoa. CkopocTb
pacnpocTpaHeHus U JAJinHa BOJIHbL. [lonepeunbig
Y TIPOJIOJIbHBIE BOTHBIL.(14.)

3ByK. CKOpOCTh 3ByKa. | pOMKOCTb 3BYKa.
Bricota Tona. TemOp 3Byka.(14.)
DJIEKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA U
ckopocTh. [1Ikana 3J1eKTpOMarHuTHHIX BOJIH
(1u.)

[IpuHUMTBI PAUOCBSA3U U TEJIEBUICHMUS.
PasButue cpencts cBs3u. Pagnonokanus.(24.)
[IpssMonuHEHOE pacCIpOCTPAHEHUE CBETA B
OJHOPOJIHOM cpene. ToueuHbI HUCTOYHUK
ceta. JIyu cera.(14.)

OTpa}KeHI/IC cBeTa. 3aKOHBI OTpaKCHUS CBCTA.

0€301acHOr0 MPUMEHEHUS DJIEKTPUUECKOTO
3BOHKA, T€HEpaTOpa NEPEMEHHOTO TOKA, JIMHUM
3JEKTponepeaay.

Pemrenne pacu€THBIX U KAUECTBEHHBIX 33]1a4 C
UCTIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U (hOPMYII,
ONMCHIBAIOIIUX MEXaHUYECKUE U
AJIEKTPOMATHUTHBIE KOJIEOAHUS.

Onucanre MEXaHUYECKUX U 3JIEKTPOMArHUTHBIX
KOJIEOaHUI C UCIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: TIEPUOJ] M YACTOTa KOJIEOaHUH,
aMIUTuTya U dasza KojedaHul, 3apsi U cuiia
TOKAa B TAPMOHUYECKUX IIEKTPOMArHUTHBIX
KOJICOaHMSIX.

N3ydenne oOpazoBaHUs U pacIpOCTPaHEHUS
MONEPEYHBIX U MPOJOJIBHBIX BOJIH.
HaGnronenue otpaxeHus: U npeoMICHHUS,
uHTepdepeHu U AUPPaKIIIU MEXaHUYECKUX
BOJIH.

Halntonenue cBs3M rpOMKOCTH 3BYKa U BHICOTBI
TOHA C aMIUIUTY0M ¥ 4acTOTOU KoJieOaHU,
3BYKOBOI'O pE€30HAHCA.

NccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKEHUE, IPEIIOMIICHHE, MTOJApU3aIus,
nudpakius, “HTephepeHITHS.

N3ydenne npuMeHeHHUs! JIEKTPOMarHuTHBIX
BOJTH B TEXHUKE U OBITY.

OObsacHEeHrE TPUHLUIIOB IEUCTBUS U YCIOBUN
0€30MacHOr0 MPUMEHEHUS MY3bIKaJIbHBIX
UHCTPYMEHTOB, YJIbTPa3ByKOBOM JUArHOCTUKH B
TEXHUKE U MEULIMHE, pajapa, paIuONpUEMHHKA,




[TocTpoenue n300pa’keHuii B IIIOCKOM
3epkaie.(14.)

[Ipenomnenue ceera. [loTHOE BHYTpEHHEE
oTpaxkeHue. [IpenenbHblii yroi mojaHoro
BHYTPEHHETO oTpakeHwus.. (14.)

W3mepeHne nokasaTess mpeaoMIICHUS
crekia.(14.)

JIunzel. [loctpoenne nzoOpaxxeHuil B JIMH3E.
dopmysia TOHKOM JIMH3bL. Y BETMYCHHUE
a3k (14.)

UccnenoBanue cBOMCTB n300paxeHuit B
nuH3ax.(14.)

Hucnepcus cBeta. ClloHBIN cocTaB 0e10ro
cera. [[Ber. Habmonenue nucnepcuu cBera.
Wnurtepdepentus ceera. Judpaxius ceera.
Judpakimonnas perrérka.(14.)
[TonnepeunocTs cBeTOBBIX BOJIH. [lonsipuzanus
ceera. OnTuyeckue npudoOpsl U yCTPOIMCTBA U
YCIIOBUS MX O€30MacHOro npuMeHeHus. (24.)

TeJIeBU30pa, aHTeHHBI, Teseona, CBY-neun.
Petienre pacu€THBIX U KaUECTBEHHBIX 33]1a4 C
OMOpPO HAa U3YUYEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOILINE
pacnpocTpaHEHUE MEXaHUYECKUX U
AIEKTPOMATrHUTHBIX BOJIH.

N3yueHue sBIEHUS TOJHOTO BHYTPEHHETO
OTpPa)KEHUs, €ro NPHUMEHEHHS B CBETOBOJE.
[Tony4yenue cnekTpa ¢ MIOMOUIBIO IPU3MBI U
Tu(GPaKIIMOHHON PEIIETKH.

N3mepenue nokaszaTesns IpeJoMIICHUS CTEKIIA.
Pacnio3naBanue pu3nuecKux sIBJICHUM B OIbITaX
U OKPYXKAIOIEH KU3HU: MPSIMOTHUHEHHOE
pacnpocTpaHEHUE CBETa, OTPAXKEHUE,
npesioMmiieHue, uaTepdepeHis, Tudpakius u
HOJISIpU3aIHs CBETA, UCIIEPCHUS CBETA.
N3ydenue ycnoBuil HaOJIIOAEHUS MAKCUMYMOB
¥ MUHUMYMOB B UHTEPPEPCHITMOHHON KapTHHE
OT JIBYX CHH(aA3HBIX KOTEPEHTHBIX UCTOYHHUKOB.
VYcaoBue HaOIOI€HUS TTABHBIX MAaKCUMYMOB
pU MaJIEeHUd MOHOXPOMAaTHUECKOTO CBETa

Ha AUPPAKIMOHHYIO PEIIETKY.

AHanu3 ONTUYECKUX SIBJICHUH C UCTIOJIb30BaHUEM
3aKOHOB: 3aKOH IMPSIMOJIMHEHHOTO
pacmpoCTpaHEHUs CBETAa, 3aKOHBI OTPAKEHUS
CBETAa, 3aKOHBI PEJIOMJICHUS CBETA.

Onurcanue ONTUYECKUX SIBJICHUN C
UCTIOJIb30BaHUEM (PU3NYECKUX BEIINYHH:
(GhOKyCHOE pacCTOSTHUE U ONTUYECKAs CUIIa
JIMH3BI.




Pa3nen 3. OcHOBEI

FpaHHIII)I IIPUMCHUMOCTHU KJIaCCHYECKOU

FpaHI/IHBI IMPUMCHHUMOCTH KJIaCCHYECKOU

CIIEHHAIBHOU MexaHUKU. [locTynarsl crienuanbHON TEOPUH MEXaHHKHU.

TEOPUU OTHOCUTEIHHOCTH.(14.) [Toctynarsl cienuaibHON TEOPUU

OTHOCUTEIBHOCTH- OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTH MOJYJIS

4y, 3ameJIeHne BPEMEHHU U COKpaIlCHHUE CKOPOCTH CBETa B BAKYyM€, IPUHLINI
JUTAHBL. (14.) OTHOCHUTEITLHOCTH DUHINTEHHA.
OHEPrUsi U UMITYJIbC PEIIATUBUCTCKON OTHOCHTENIBHOCTH OJTHOBPEMEHHOCTH.
yacTtulpl. CBsI3b MAcChl C SHEPTUEH U 3aMeINICHUE BPEMEHH U COKPAILICHUE JJIUHBL.
UMITYJIbCOM. DHEprus mokosl.(24.)

Paznen 4. @otonbl. Popmyna [Inanka. DHeprus u Ha6nronenue dpotorddexra Ha ycTaHOBKE C

KBanToBas (u3uka-
15 v.

umnyibe potoHa.(14.)

OTtkpeiTHE U UccneaoBanue Gpororddexra.
Ompitel A. I'. Cronetosa.(14.)

3akonsbl porodddekra. YpaBHeHnue
Oiinirerina st porordpdexra. «Kpacnas
rpanuna» porodddexra. (14.)

JaBnenue ceera. OnwiTel I1. H. JleGenena.
Xumunyeckoe nericteue ceeta.(ld.)
TexHuyeckue ycTporucTBa U NPaKTUIECKOE
npuMeHeHue: (POTOINEMEHT, (POTOTATUHK,
COJIHEYHas OaTtapesi, CBETOAMO.(24.)

Mopnens atroma Tomcona. Onbitel Pezepdopna
10 paccesiHuio o-yactull. [lmanerapnas
moienb atoma.(14.)

[Moctynarer bopa.(14.)

Wznydenne u noriomieHne GoTOHOB IIPH
nepexojie aToMa ¢ OJTHOTO YPOBHS SHEPTUH HA
npyroi. Buael ciektpos.(14.)

BoinoBrele cBolicTBa yactuil. Boansl [e-

bpoitsis. KopriycKyisipHO - BOJTHOBOM JTyajv3M.

IIUHKOBOM IIJIACTUHOM.

HccnenoBanue 3aKkOHOB BHEIIHETO
dboTtoarddexra.

OObsicHEeHNE OCHOBHBIX MPUHIIUIIOB JIEHCTBUS
TEXHUUYECKUX YCTPOUCTB, TAKUX KaK:
dboTor51eMeHT, (OTOIATUUK, COJTHEUHASI
OaTapesi, CBETOJMO/; U YCIOBUM UX
0€30IMacHOr0 MPUMEHEHUSI B IPAKTUUECKOM
KU3ZHU.

Pemienue pacu€THbIX 3a/1a4 ¢ ABHO 3aJJaHHON
(bu3UYECKON MOJIETIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMYJT KBAHTOBOU
ONTHUKH.

Pemenne kauecTBEHHBIX 3a/71a4 C OMOPOM Ha
M3YUYEHHbIC 3aKOHbI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKHM.

PacniosnaBanue Gpu3nUecKuX SIBICHHMA

B y4€OHBIX ONBITAX: (POTOIIEKTPUUECKHI

3¢ dekT, CBeTOBOE JTaBJICHUE.

Onuncanue n3y4YeHHbIX KBAHTOBBIX SIBJIEHUN U




CrioHTaHHOE ¥ BBIHYXJIEHHOE u3inydeHue.(14.)
OTKpBITHE PAAMOAKTUBHOCTH. OMBITHI
Pesepdopaa no onpeneneHuto cocrana
pajioaKkTUBHOTO M3mydcHus. (14.)

CroiicTBa anb(a-, 6eta-, ramMmma- U3ITy4eHUsI.
BnusiHue pagnoakTUBHOCTH Ha KUBBIC
opranu3msal. (14.)

OTkpbITHE IPOTOHA U HEUTPOHA. 30TOMEI.
Anbha-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN
oera- pacnaa. ['amma-uznyuenue.(14.)
OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. AnepHeiit peaktop. [IpoGiaemsi,
NEPCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKTHI
saepHoi sHepreTuku.(14.)

DOneMeHTapHble YacTUllbl. OTKPBITHE
no3UTpoHa. MeTo bl HaOMIOIEHUS U
pETUCTpAIH SIEMEHTAPHBIX YACTHII.
EnuncTBO msndeckoit kapTuHbl Mupa.(1d.)

IIPOLIECCOB C UCIOJIb30BaHUEM (DU3UUECKUX
BEJINYMH: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJIHBI M 4acTOTa CBETA, SHEPT U,
UMIYJIbC GOTOHA.

Nzyuenne moxenu omnwita Pesepdopna.
[IpoBeaeHune 3xkcepruMeHTa MO HAOIIOAECHUIO
JMHEWYATOTO CIIEKTpA.

OneHka a0CONMIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUI (PU3NYECKUX
BEJINYMH.

N3yuyenne monenu aroma: ToMcoHa,
IJIaHETapHOM MOJENH aToMa, MOJIENIA aTOMa
bopa.

N3yueHune cnekTpa ypoBHEN SJHEPIUU aTOMa
BOZOPOJA.

OObsicHEeHNE TIPUHITUIIOB JIEUCTBUS U YCIOBUHN
0e301acHOro MPUMEHEHUs CIEKTPOCKOA,
Ja3epa, KBAaHTOBOT'O KOMITBIOTEPA.

Pemenne kauecTBEHHBIX 33724 C ONOPOM Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnueckue sBaeHus no reme «CtpoeHue
aToMay.

Pacnio3naBanue pu3nueckux siBJICHUN B
y4eOHBIX OMBITaX: BOSHUKHOBEHUE JTUHEHIATOTO
CIIEKTpA U3JTy4YECHUS.

AHanu3 KBaHTOBBIX MPOIIECCOB U

SIBJICHUM C UCIIOJIb30BAHUEM  IIOCTYJIATOB
bopa.

N3ydenune skcrnepuMeHTOB, JOKA3bIBAIOIINX
CJI0’KHOCTh CTPOEHHUSI AaTOMHOT0 SiApa




UccnegoBanue TpekoB yacTull (110 TOTOBBIM
dbotorpadusm). zyueHnue siaepHbIX CHUII,
SIEPHBIX PEaKLMii CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydenune HyKJIOHHOM MOJEIH s1pa
I'eitzenOepra-lBaneHko.

OObsicHEHUE YCTPOUCTBA U TPUMEHEHUS
N03UMETpa, Kamepsl  BuibcoHa, siepHOro
peakTopa, aTOMHOU OOMOBI.

Pemenue 3a1a4 ¢ onopoii Ha MOJTyYECHHBIE
3HAHUA, B T.4. O 3apSI€ U MAacCOBOM YHCIIE
sanpa.

Pacnio3naBanue ¢pu3nuecKkux siBJICHUM B
y4eOHBIX OMBITAX U B OKPYKAIOIIEH KU3HU:
€CTECTBEHHAas U UCKYCCTBEHHAas
PaauOaKTUBHOCTb.

Onucannie KBAaHTOBBIX SIBICHUM U MIPOLIECCOB C
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIUYUH: MTEPUOJT
MoJTypacriajia, SHEpPrusi CBsI3U aTOMHBIX SIIED,
nedexT Macchl spa.

AHaJIN3 IPOLIECCOB U SIBJIICHUI C
UCIIOJIb30BAaHUEM 3aKOHOB U MOCTYJIATOB: 3aKOH
COXPAHEHUS AIEKTPUUECKOTr0 3aps/ia, 3aKOH
COXpaHEHUSI MACCOBOTO YKCIIA, MOCTYIAaThI
Bopa, 3aK0oH paanoakTUBHOTO pacnaja.
Ucnons3oBanre nHOOPMAITMOHHBIX TEXHOIOTUH
JUIs1 TIOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETAIUU U TIPEICTaBICHUS HHPOpMaIuu
IPU MOJArOTOBKE COOOIIEHUIN O MPUMEHEHUU
3aKOHOB KBAaHTOBOM (DM3HKHU B TEXHHUKE U




TEXHOJIOTUSAX, IKOJIOTHUYECKUX ACTIEKTaX
SIEPHOM SHEPTETUKHU.

Paznen 5.
OJIeMEHTBI
aCTPOHOMHUU U
acTpou3uKu-74.

Connue. CosiHeuHast akTUBHOCTh. MlcTOUHUK
sHeprun CosHia u 3831 (14.)

3BE3MbI M IX OCHOBHBIC XapaKTECPUCTHUKH.
3BE3/1BI TTIABHOM MOCIIEI0BATEIBHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHBIE
MIPEICTABIICHUSI O TIPOUCXOXKICHUN 1
sposroru Conana u 38E31.(1u.)

Mieunsiii [IyTe — Hama ["anakTuka.

[Tonoxxenue u JABHXKXCHHC COJIH]_Ia B ['anmakTuke.

["anaktuku. Y€pHbie nbIpbI B sAapax ['amakTuk.
(1)

Bcenennas. Pa3zoeranue ramaktuk. Teopus
00Jbp1IIOr0 B3phIBa. PEIMKTOBOE HU3IIyUYeHHE.
(14.)

Mertaranaktuka.(14.)

Hepemennsie mpo0iieMbl aCTpOHOMUH. (24.)

[ToaroroBka coobuieHni 00 ATanax pa3BUTHUS
aCTPOHOMUH, O MPUKIIATHOM H
MHUPOBO33PEHYECKOM 3HaYEHUU aCTPOHOMUH, O
METO/IaX MOJyYEeHHS HAyYHBIX
ACTPOHOMHUYECKUX 3HAHHUM, OTKPBITHUSX B
COBPEMEHHOW ACTPOHOMHH.

N3yueHue COBpeMEHHBIX NIPEICTABICHUAN O
IPOUCXO0XKJIEHNH 1 3BosroMU ColHIa U 3BE3 .
N3yuyeHne TUIIOB TAIAKTHK, PAJUOTAIAKTHK U
KBa3apoB.

N3ydenue nBuKeHUs] HEOECHBIX TEJI, SBOJIOILUU
3BE31 U BeeneHHoM, mpo1eccoB, NPOUCXOISIIINX
B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B
MEXTaJIaKTUYECKOM cpefie, MacITaOHOM
CTPYKTYpbl BeceneHHoi.

OObsicHenue pacumpeHus: Beenennoit Ha
OCHOBE 3aKOHa Xa007a.

[ToaroToBka K 00CYKIE€HUIO HEPEUIEHHBIX
po0JieM aCTPOHOMHUH.

[ToBTOpUTENBHO-
0000 1aronHii
MOZYJIb-74.

Cucremaruzaius 1 00001IeHUE TPEAMETHOTO
COJIEp KaHMs U OIbITa IS TEIIbHOCTH,
PUOOPETEHHOTO

npu u3ydeHnn kypca ¢usuku 11 xmacca.(74)

Brinmonnenue yueOHbIX 3aaHui, TPeOyIOIIIX
J€MOHCTpPALlMA KOMIIETEHTHOCTEH,
XapaKTepPU3yIOIINX

€CTECTBEHHOHAYYHYI0 T'PaMOTHOCTb-
IPUMEHEHUS TIOJTyYEeHHBIX 3HAHUH [
HAy4YHOTO OOBACHEHMS (PU3NUYECKUX SBJICHU B
OKpY>KaroIllel IPUPOJIE U B MOBCEIHEBHON
KU3HU.




V. KajleH1apHoO-TeMaTH4YeCKoe MIIAHUPOBaHUeE.

Ne
/o

Tema ypoka

KonnuecTBo yacos

Bcero

KonTposibHbIE
paboThI

[IpakTnueckue
paboThI

Jlata n3yuenus

IlocTosiHHBIE MAarHuThl U UX
B3auMoecTBUe. MaruuTHOE
moJie.

BexTop MarHuTHOM MHAYKIIWH.
JIMHUY MarHUTHOW MHIYKIIUU

MarsauTtHoe 1101

MPOBOJIHUKA CTOKOM.

OmnbIT Dpcrena.
B3auMopeiicTBre TPOBOJHUKOB
C TOKOM

JlaGoparopnas pabota
«3yyeHre MarHuTHOTO TOJIs
KaTYIIKA C TOKOM»

JlercTBME MarHUTHOTO T10JIsI
Ha MPOBOJIHUK C TokoM. Cuia
Awmriepa.JlabopaTopHast
pabota «MccnemoBanue
JNEVCTBUS IIOCTOSSHHOT'O
MarHuTa Ha paMKy ¢ TOKOM))

JlercTBME MarHUTHOTO IOJIS Ha
JBUKYIIYIOCS 3apSIKEHHYIO
yactuny.Cuna Jlopenna. Pa6ora
cuibl JIopeHna.




DJIEKTPOMArHUTHAsT UHYKIIUS.
[ToTokBekTOpa MAarHUTHOU
YK, DJ1C uHAYKINH.
3aKOH 2JICKTPOMArHUTHOM
nHAyKIun Dapanes

JlabopaTopHas paboTa
«HMccnenoBanue sIBICHUS
AIIEKTPOMATHUTHON WHIYKIII

NHnyxkTtuBHOCTE. SIBNECHUE
camounaykuuu. IJ1C
CaMOMHYKIIUH.

DHEprusi MarHUTHOT O TOJIs
KaTYyIIKU C

TOKOM. DJIEKTPOMAarHUTHOE TOJIE

TexHuueckrue yCTpoOuCTBa U UX
IIPUMEHEHHE: TOCTOSIHHBIE
MAarHMThI, JJIEKTPOMATrHUTHI,
3JIEKTPOABUTATEIIb, yCKOPUTEIHN
AJIEMEHTAPHBIX YACTHULL,
VHAYKIIMOHHAS M€Yb

10

O6o06maromuii ypox
«MargurtHoe€ moJIe.
DJICKTPOMArHUTHAST WHIYKIUS)

11

KonTtponbsnas padora no reme
«MarsurHoe noiJie.
DJeKTpOMarHuTHAs WHAYKIIHSD)




12

CB00OOIHBIC MEXaHHUYECKHE
KoseOanus. ["apMoHHUYeCKHe
KoyicOaHusl. Y paBHEHHUE
TapMOHUYECKHUX KOJICOAHUH.
IIpeBpamienne sHEPTUN

13

Jlaboparopnas paboTa

«HccnemoBanne 3aBUCUMOCTH
Iepuojia MaJIbIX KOJICOaHUM
rpy3a Ha HUTH OT JUTMHBI HUTH
Y MAcChl ITpy3a»

14

Konebarenbubiii koHTYp. CBOOON
AJIEKTPOMATHUTHBIC KOJICOAHHUS E
UJIeaJIbHOM K0JI€0AaTeTbHOM KOHTY
AHanorus MeXIy MEXaHUYECKUM
AJIEKTPOMAarHUTHBIMH
KOJICOaHUSIMU.

15

®opmyna Tomcona. 3akoH
COXpaHCHUSI DHEPTUHU B
HAcaIbHOM KOJIEOATEILHOM
KOHTYpE.

16

IIpencrasiienue o 3aTyxaromux
KoJsieOaHusaX. BeiHyXA€HHbBIE
MEXaHUYeCKue KojaeOaHus.
Pe3onanc. BeinyxieHHbie
AJIEKTPOMAarHUTHBIEKOJICOaHUSI.

17

[IepeMeHHBIN TOK.
CuHyconganbHbIil IEPEMEHHBIN
TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYTHOE U




I[GﬁCTBYIOHIGG 3HAa4YCHHUC CHUIJIbI
TOKa W HAIIPSKCHUA.

18

Tpanchopmarop. [IpousBoacTso,
nepenaya v norpeodiaeHne
AJIEKTPUUYECKON SHEPTUU

19

YCTpOUCTBO U NIPAKTUUECKOE
IIPUMEHEHUE BJIEKTPUUYECKOTO
3BOHKAa,T€HEpAaTOpa
IIEPEMEHHOTO TOKA,

JIMHUU BJIEKTponepeaay.

20

DKOJIOTUYECKUE PUCKHU ITPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
Kynprypa ncronp3zoBaHus
AJIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

21

MexaHuuecKkue BOJIHBI, yCIIOBUS
pacnpoctpanenus. [lepuon.
CxopocThpacrpoCcTpaHEHUs U
JUInHA BOJIHBI. [loniepeunsie u
MPOIOJIbHBIC BOJIHBI.

22

3ByK. CKOpOCTBH 3BYKa.
I'pomkocTe3BYKa. BeicoTa
ToHa. TeMOp 3ByKa.

23

DJIEKTPOMAarHUTHBIE BOJIHBI, UX
cBOMCTBA U cKOpocTsk. [lIkana
AJIEKTPOMATHUTHBIX BOJIH

24

[IpuHIUIIBI paIUOCBS3U U
TeneBuaeHus. Pa3Butre cpencTn
cBsa3u. Paguonokarust.




25

KonTtponbnas pabota
«Konebanust nBOJIHBD.

26

IIpsamomnuHeliHoe
pacnpoCTpAHEHUE CBETA B
OJTHOPOJHOU Cpene.
TodeuHbIli HCTOYHHUK CBETA.
Jlyd cBera.

27

OTtpakenue cBeta.3aKOHbI
OTpaK€HUsI CBETA.
[TocTpoenue n3o6pakeHu
B TJIOCKOM 3€pKaJie.

28

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenpHbBI yTOJI HOJTHOTO
BHYTPEHHET0 OTPaKCHUS.

29

JlaGoparopnas paboTa
«H3mepenue nokazarens
MPEIOMIICHUSI CTEKJIAy.

30

JIunsel. [locTtpoeHue
M300pakeHUN BJIMH3E.
dopmyiia TOHKOM JTUH3BI.
Y BEJIIMUECHUE JINH3HI.

31

JlabopaTopHas paboTa
«HMccnemoBanue CBOWMCTB
M300paKCHUN B JIMH3AX)




32

Jucnepcus ceera. CiaoxKHBIN
cocrtaB0Oenoro ceeta. L{BerT.
JlabopaTopHaspaboTa
«HabGmronenue qucnepcun
CBETa»

33

WuTepdepenmus creTa.
Hudpakuuscpera.
JudpakunonHas pemeérka

34

[ToriepeyHOCTh CBETOBBIX BOJIH.
[Mongapu3zanus ceera.

35

OnTuyeckue MPUOOPHI U
YCTPOMCTBA MYCIOBUS UX
06e30macHOr0 MPUMEHEHUS

36

['pannubl TPUMEHUMOCTH

KJIACCUYECKOM MEXaHUKH.
[Toctynartsl cienUaIbHON TEOPUH
OTHOCHUTEJIBHOCTH

37

OTHOCUTENTBHOCTh
OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHH 1 COKpaIllCHUE TUTUHBI

38

DHeprusi 1 UMITYJIbC
PENSATUBUCTCKON YaCTHIBI.
CBsi3p Macchl ¢ IHEPTUEH U
MMITYJIbCOM. DHEPIUs MOKOSI.

39

KonTtponbnas padora «OnTuka.
OCHOBBI CIIETTUATIBHON TEOPUHU
OTHOCHUTEIbHOCTH




40

®ortonsl. Gopmyna Ilranka.
DHeprusiu UMNyJabc GoToHA

41

OTKpBITHE U UCCIEIOBAHUE
dborordpdexra. OnbiTer A. T
Croneroaa.

42

3akoHbl poTodddexTa.
YpaBHeHHE DUHIITEHHA JJTS
dbotoaddekra. «KpacHas
rpanuiay Gororddekra.

43

JlaBnenue ceta. OnsbiThl 11. H.
JleOeneBa. XuMuyeckoe
JICHICTBUE CBETA.

44

TexHnueckne yCTpOMCTBA U
MPaKTUYECKOE MIPUMEHECHUE:!
dboTor51eMEeHT, (HOTONATUHK,
coJIHeYHas 6aTapesi, CBeTO MO/

45

Pemmenue 3aga4d no teme
«DIIEMEHTHIKBAHTOBOM OIMTHUKI

46

Monens atoma TomMmcona.
OmnsiTel Pezepdopaa mo
PACCESIHAIO 0-YACTHII.
[ImanerapHas Mogenb aroma

47

IToctynarel bopa

48

HN3nydyeHue u norjaomeHune
(GOTOHOB MpH NEpPExXoe aToMa
C OJHOTO YPOBHA

SHEPTrUM Ha Apyrou. Buabl
CIIEKTPOB




49

BosHoBBIE CBOMCTBA YacTHIl.
KopnyckynspHo- Bo1HOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE W3JIyYCHHE

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
ONpEIEIEHUIO0 COCTaBa
PaIMOAKTUBHOTO M3JIyYCHUS

51

CgoiictBa anb(a-, O6era-, ramMma-
n3ny4deHus. Biausaue
pPaIMOaKTUBHOCTH HA )KUBBIC

OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEKTPOHHBIW U NO3UTPOHHBIN
Oera- pacnaju. ['amma-
U3JIy4YEHHE.

53

DHEprus CBI3U HyKJIOHOB B
sape. SAnepHble peakuu.
SAnepnsrit peaktop. [Ipodraemsr,
MEPCHEKTUBBL, SKOJIOTUYECKUE
ACIIEKTHI IACPHOU SHEPIrEeTHUKH.

54

DJIEMEHTApHBIC YACTHUILIBI.
OTkpbITHE TO3UTPOHA. MEeTOo bl
HaOJIIO/ICHUS U PETUCTPAIlUU
AJIEMEHTAPHBIX YACTUII.




55

Bun 3Bé31H0r0 HEbA.
CosBe3nus, SpKue 3BE3bI,
IJIAHETHI, UX BHINMOE
nerxenne. ComHeuHas: cCucTeMa.

56

Comnue. ConHeuHast
aKTUBHOCTL. MICTOUHHK
sHeprun CoJtHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3bI
IJIaBHOM MOCIEI0BATEIbHOCTH.
BayTpeHnHee ctpoeHue 3BE3 .
CoBpeMEHHBIE MPEJICTABICHUS O
MIPOUCXOXKJICHUHN U

sosrou CoHIA U 3BE3 ]

58

Muneunsiit [lyTe — Hamia
lNanaktuka."anaktuku. Y€pHbIe
JBIPBI B AAPAX FAJIAKTHK.

59

Bcenennas. Pa3z6eranue
ranaktuk. Teopus bonpmoro
B3pbIBa. PENMKTOBOE U3ITydEHHUE.

MeraramakTuka.

60

Hepemennsie mpobieMbl
ACTPOHOMUM.

61

KonTtponbsnas pabota
«ONEMEHTBIaCTPOHOMUH U
acTpO(U3UKI)

62-68

[ToBTOpenue u 06001IeHIE Kypca
¢uzuku 11 kmacca




OO11ee KOIMYECTBO YacOB M0 ITpOrpamMme 68 4 7

V1. YuebHo-MeTOAMUEeCKOE 0OecniedeHne 00pa30BaTeJILHOI0 Mpolecca.
1. ®usuka. Paboune nporpammel. 10—11 knacc. ba3oslit u yriyonéunsiii ypoBau. [laranuna A.B.
2. ®usuka. [loypounsie pazpadotku. 11 kmace. Caypos HO.A.
3. ®dwusuka. 11 kimacc. (6a3oBbIit ypoBeHs). Mskuies I'.4., byxosies b.b., Uapyrua B.M.(niox pen. [TapdenTtreBoii H.A.)
4. duzuka. 11 kiacce. DnexkrponHoe npuioxenue (DVD) k yueOnuky Msaxkumesa I'.41., Byxosuesa b.b., YUapyruna B.M. (mox
pen. IlapdhenrreBoit H.A.
5. ®usuka. 11 knace. lunaktuueckue marepuaisl - Mapon A.E., Mapon E.A.
Hudposbie o0paszoBaTe/ibHbIE PECYPChl M PECYPChl B CETH HHTEPHET.
http://nsportal.ru - connanpHas ceTb paOOTHHUKOB 00pa30BaHUsI.
http://markx.narod.ru/pic/ - pusuka B mkoie.
. http://festival.1september.ru/articles/ - hectuBanb negarornueckux uaeH « OTKPBITHIA YPOK.
http://www.fizika.ru/ - caiit mist yauteneit pU3MKN U MX YICHUKOB.
5. http://www.physics.ru/ - maTepuaisl mmo ¢pusuke.
6. www . ege .edu.ru - uadopmarronHsii moptai EI'D.
7. http :// school - collection . edu . ru / - enqunas xomnexius [{OPos
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