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Pabouass mporpamma yueOHoro mnpenmera «®Dusuka» (06a30BBI ypOBEHB) JJsI CPEOHETO OOIIEro
oopazoBanus ['BOY CO «Jluneir Ne 57 (ba3zoBas mikoiga PAH)» cocTaBieHa B COOTBETCTBHH C
TpeOOBaHUSIMH, yCTaHOBJICHHBIME DenepanbHBIM TOCYAapPCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
cpennero ooOmiero odpasopaHus (yTB. IpuKa3oM MUHUCTEPCTBa oOpa3oBaHusS U Hayku PD ot 17 mas
2012 r. N 413 B mocnenneii penakiuu), CocTaBieHa Ha OCHOBE (enepaJbHOr0 KOMIIOHEHTa
roCyJapCTBEHHOTO CTaHAapTa olmiero oOpa3oBaHusi, YTBEPKIEHHOTO MTpUKa3oM MUHHCTEpCTBA
oOpazoBanusi PO ot 05.03.2004 r.Ne 1089. Ilporpammbl «®Dusuka 7—11 xnacce» (ba3oBblit
YPOBEHB). ABTOPHI TPOTPaAMMBI:

JI. O. 'ennenmreiin, B. W. 3unkoBckuii, — M. :Muaemo3una, 2017

I. IInanupyemMble pe3yJibTaThl OCBOEHHSI Y4eOHOI0 NpeaMeTa
«®u3uka 11 kiaace» (0a30BbIil YPOBEHb)

B pesynbrate m3ydenus ydeOHoro mpeaMera «Dusmka» Ha ypOBHE CPEIHETO OOIIETO
0o0pa3zoBaHus:
BoInycKHUK HA 6230BOM YPOBHE HAYYMTCS:

- JIEeMOHCTPUpPOBATh Ha IMpUMEpax poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAay4YHOW KapTHHBI MHUpPA, B Pa3BUTHM COBPEMEHHON TEXHHKH M TE€XHOJIOTMM, B NPAKTHYECKOU
NeSATEIIFHOCTH JIFOJIEH;

- JIEMOHCTPHUPOBATh HA MPUMEPAX B3aUMOCBSI3b MEXAY (PU3UKONH MU JPYrMMU €CTECTBEHHBIMU
HayKaMH;

- YCTaHaBJIMBAaTh BCAaWMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBIEHUH M TPUMEHSITh OCHOBHBIE
(buznyeckrue MOJEIH JUIsl X ONUCAaHUS U OObSICHEHHUS,

- HUCHOJB30BaTh HHGOPMALKIO (PU3NYECKOTO COJACp)KAaHUS IMpU PEUIeHUH Y4eOHBIX,
MPaKTUYECKUX W, TMPOEKTHBIX M HCCIEAOBATEIbCKUX 3a7ay, HUHTErpupys HHGOpMalMIio U3
Pa3IMYHbIX UCTOYHUKOB U KPUTUYECKHU €€ OLIEHUBAs;

- paznuyatb U YMEThb HCIIOJIb30BaThb B Y4e€OHO-HMCCIEI0BATENbCKOM JEATEIBHOCTH METObI
HAayyHOTO TIO3HaHMs (HAOJIIOJIEHUs, OINMCAaHHWE, H3MEPEHHE, SKCIEPUMEHT, BbLIBI)KEHUE
TUIOTE3bI, MOJEIUPOBAHUE U T.A.) U (POpMbI HaydHOro Mo3HaHUs ((aKThl, 3aKOHBI, TEOPUH),
JNEMOHCTPHUPYSI Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM ITO3HAHUU;

- POBOJUTDH IPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUXBEINYNH, BbIOUpAsi U3MEPUTEIIbHbBIE
npuOopsl ¢ y4éTOM HEOOXOJMMON TOYHOCTH HM3MEPEHMM, MOJydaTh 3HAUCHUSI H3MepsieMoi
BEJIMYMHBI U OLIEHUBATh OTHOCUTEIbHYIO MOTPELIHOCTH 10 33JaHHBIM (OopMysIam:

- MPOBOJUTH MCCIEAOBAaHUS 3aBUCUMOCTEH MeXAy (U3NYECKUMHU BEIMYMHAMH: MPOBOJUTH
U3MEpEHUsl U OIpEeNEeIsITh Ha OCHOBE HCCIIEIOBAHUA3HAUYECHUE MMapaMETPOB, XapaKTEePU3YIOIIUX
JAHHYI0 3aBUCUMOCTb MEXJIYy BEJIMYMHAMU, M JeJaTb BBIBOJ C YUETOM HOrPELIHOCTU
U3MEPEHUN;

- HCIIOJIb30BaTh JUI ONMCAHUS XapaKTepa MpOoTeKaHus (U3MUECKUX IMPOLECcCOB (U3HUECKUE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBS3b MEKIAY HUMU;

- HCIIOJIb30BaTh JUId ONMCAHUS XapaKTepa MpOTeKaHHs (PU3MUECKUX IMPOLECCOB (U3HUECKUE
3aKOHBI C YUETOM I'paHUI] UX IPUMEHUMOCTH;

- peumath KauyecTBEHHbIE 3a7aud (B TOM YHUCIIE M MEKIPEAMETHOTO XapaKTepa): HCIOJb3Ys
MoJenu, (pU3MYEeCKHe BEIUYMHbI M 3aKOHBI, BBICTPAaWBATh JIOIMYECKH BEPHYIO IIEHOYKY
00BsicHEHUS (JI0Ka3aTeNbCTBa) MPEII0KEHHOTO B 3a/1aue Mpoliecca (SBIeHMUs);

- pemaTh pacueTHBIE 3aJa4d C SIBHO 33JaHHOW (U3MYECKOH MOJENbIO: Ha OCHOBE aHaJIN3a
YCIIOBUS 33Jayd  BBLAETATh (U3MUECKYI0 MOJEb, (U3MUECKHE BEJIMYMHBI U 3aKOHBI,
HE0OXO0IMMbIE U JOCTATOUHBIE /7Sl €€ pEelIeHNs, IPOBOIUTH PACUETHI U POBEPITH NOJYyUEHHBIN
pe3yibTar;

- YUUTBHIBaThb TIPAaHULBl MPUMEHEHUS U3YYEHHBIX (QU3NYECKUX MOJEIeH MpH peleHun
(bu3MYECKUX U MEXKIIPEIMETHBIX 3a/1a4;

- HUCHOJb30BaTh HMH(MOPMALMIO M NPUMEHATh 3HAHMS O MNPUHIUIAX paboOThl M OCHOBHBIX
XapaKTepUCTUKaX HM3YYEHHBIX MalllMH, NPUOOPOB U JPYIHMX TEXHUYECKUX YCTPOWCTB MJIs



pelIeHUs TPAKTUYECKUX, YIEOHO - UCCIIEeI0BAaTENbCKIX U IIPOEKTHBIX 3a/1aY;

- HCIIOJI30BaTh 3HAHUS O (U3NYECKUX OOBEKTax M Ipolieccax B IMOBCEJHEBHOW KU3HU IS
obecrnieueHust 6€30MaCHOCTH MU OOpallleHuu ¢ IpuOopaMu U TEXHUYECKHUMH YCTPOICTBAMUAIIS
COXPAHEHHUA3I0POBbsI U COONIOICHNS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpYXKaloIlIel cpefe,
JUISl IPUHATUSYPEIICHNN B IOBCETHEBHOW KU3HU;

- OOBSCHATH M aHAJM3UPOBATHPOJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOU Hay4dHOM
KapTUHBl MHUpa, B pPa3BUTUM COBPEMEHHOW TEXHUKHM W TEXHOJIOTUH, B MPaKTHYECKON
NeSATEIIFHOCTH JIFOJIEH;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKIY (PU3UKOUN U JPYTHMMU €CTECTBEHHBIMU HAyKaMU;

- XapaKTepU30BaTh CUCTEMHYIO CBS3b MEXKJY OCHOBOIIOJIAralONIMMM HAayYHBIMH IOHSATUSMU:
IIPOCTPAHCTBO ,BpeMsl, MaTepUs (BELIECTBO, OJIE), ABUKEHHUE CUJIa,dHEPTUs;

- TOHMMAaTh M OOBICHATH LEIOCTHOCTh (PU3UYECKOW TEOpPHUM, paszIuyaTb TIpaHULIbl €€
MPUMEHUMOCTH ¥ MECTO B pUy APYTUX (PU3HUECKUX TEOPHil;

- BJaJeTh MpHEMeaMH MOCTPOEHUS TEOPETHUECKHUX J0Ka3aTeNIbCTB, a TAaKKe MPOTHO3UPOBATH
OCOOCHHOCTH MPOTEKAHUS(PU3NYECKUX SBJICHUH M TMPLECCOB Ha OCHOBE IMOJIy4YEHHBIX
TEOPETUYECKUX BBHIBOJIOB U JI0KA3aTEIbCTB;

- CaMOCTOSITEIbHO  KOHCTPYHPOBaTh OSKCIIEPEMEHTAJbHBIE YCTAaHOBKH Il  IIPOBEPKU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTENbHYIO MOIPELIHOCTH;

- CAMOCTOSITEILHO IIJIAaHUPOBATh U MPOBOJUTH (PU3NUECKHUE SKCIIEPUMEHTHI;

- peuaTth NPaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE U pacueTHble (PU3NYECKHE 3aJaud Kak C
OMOpON Ha U3BECTHbIE (DPU3MUECKHE 3aKOHBI, 3aKOHOMApEeHOCTH U MOJENH, TaK U C ONpOH Ha
TEKCTBI ¢ U30BITOYHOU MH(POpMAIIHEH;

- OODBSCHATH TpaHUIBl MPUMEHEHHS] HM3YYEHHBIX(QU3UUECKUX MOJEIeH Mpu pelieHuu
(bu3MYECKUX U MEXKIIPEIMETHBIX 3ajiay;

- BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIONAralomX (GU3HUECKUX 3aKOHOMEPHOCTEN U
3aKOHOB;

- XapakTepu3oBaTh IJI00aIbHbIE MPOOJIEMBI, CTOSIINE MEPE] YEIOBEUECTBOM: IHEPreTHUECKUE,
CBIPBEBBIE, IKOJIOIMUECKHUE — U POJIb PU3UKH B PEIICHUU ITUX MPoOIieM;

- OOBSICHATH NPUHIUI paOOThI U XapaKTEPUCTUKK U3yYEHHBIX MAIllMH, IPUOOPOB U TEXHUUECKUX
YCTPOWCTB:

- OOBSACHATH YCIOBUS NMPUMEHEHHS (PU3MUECKUX MOJele Npu penieHuH (U3NYeCKuX 3ajad,
HaXOJUTh a/IEKBAaTHYIO MPEUIOKEHHON 3a7auye (PU3MUECKyI0 MOJENb, pa3pelaTs npodieMy Ha
OCHOBE UMEIOIMXCS 3HAHUM.

BbinmycKHUK Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYMThCH:

- TIOHMMaTh W OOBICHATBHIEIOCTHOCTh (PU3UYECKOW TEOPUH, OMPENEIATh TPaHUIBl €€
MIPUMEHUMOCTH U MECTO B PSIIY APYTrUX HPU3UIECKUX TCOPHUIA,

- BJIQJIETh NMPHUEMaMHU MOCTPOEHUS TEOPETUYECKUX JI0KA3aTENIbCTB, & TAKKE MPOTHO3UPOBATH
OCOOEHHOCTH TIPOTEKaHHWS (U3MYECKUX SBJICHUM M TPOIIECCOB HA OCHOBE IOJYYCHHBIX
TEOPETHUYECKUX BBIBOJIOB M JI0KA3aTENIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBA3b MEXIY OCHOBONOJIATAIOIIMMH HAYYHBIMU MOHATHSIMU:
MPOCTPAHCTBO, BpeMsi, MaTepusi (BEUIECTBO, MOJIE), IBIKCHHE, CHUJIa, JHEPTHUS;

- BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUS OCHOBOTIOJIATAONINX (PU3NUECKUX 3aKOHOMEPHOCTEH
Y 3aKOHOB;

- CaMOCTOSITEJIHHO IJIAHUPOBATh M IPOBOJIUTH (U3UUECKUE IKCIIEPUMEHTHI;
- pemaTh MPAKTUKO-OPUEHTUPOBAHHBIC KAYECTBEHHBIE W pacUeTHbIE (U3MUYECKHE 3a7add C
BBIOOPOM (DU3UYECKOM MOJENH, HWCIOJIb3yS HECKOJBKO (PHU3NYECKHX 3aKOHOB WU (OPMYIL,
CBSI3BIBAIOIINX U3BECTHBIC (DU3MUYECKUE BETMUMHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3CH;
- OOBSICHATH YCJIOBHUSI NMPUMEHEHHS (DU3MYECKUX MOJCJICH TPH PEIICHUH (DU3NYECKUX 3ajad,
HaXOJUTh a/IEKBAaTHYIO MPEUIOKEHHON 3a7auye (PU3HUECKyI0 MOJENb, pa3pelaTs npodieMy Ha
OCHOBE UMEIOIINXCS 3HAHMM, TaK U TIPU TOMOIIN METOJIOB OLICHKH;



- TIPOBEPATH 3KCIEPEMEHTAIBHBIMU CPEJICTBAMHU BBIIIBHHYTHIE THIIOTE3BI, (POPMYIUPYS IETh
WCCIICIOBAHUS, HAa OCHOBE 3HAHUS OCHOBOIOJATAIOIUX(PU3NICCKUX 3aKOHOMEPHOCTCH U
3aKOHOB;

- ONKCBHIBATh M AHAJIM3UPOBATH IIOJYYECHHYIO B pE3yIbTaTe IPOBEACHHBIX (U3HUSCKUX
IKCIIEPUMEHTOB WH(OPMAIINIO, OTIPEACIATE €€ TOCTOBEPHOCTS;

- pemarth JKCIIePEMCHTAIbHBIC, KAaYeCTBCHHBIE W KOJUYECCTBCHHBIC 33Ja4d OJUMITHAJHOTO
YPOBHS CIIO)KHOCTH, HCIIOJIB3Yysl (DM3MYECKHE 3aKOHBL,A TaK JK€ YpPaBHEHHUS, CBS3BIBAIOIINC
(bu3UYeCKre BEITNYUHBI;

- aHAIM3HUPOBATh TPAHMIEI TPUMEHUMOCTH (PH3UYECKHX 3aKOHOB, IOHHMATh BCEOOIIHIA
Xapakrep QpyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHHYEHHOCTh UCIIOJIB30BaHUS YaCTHBIX 3aKOHOB;

- (GopMyIHpOBaThH M peIaTh HOBBIC 3a/1a4H, BOSHUKAIOIINE B XOJIe Y4eOHO-UCCIIEA0BATEIILCKOM
Y TIPOSKTHOM JIeATEIIBHOCTH;

- YCOBEPIICHCTBOBATH MPHOOPHI M METOJBI MCCICIOBAHUS B COOTBETCTBHH C ITOCTaBJICHHOMN
3a/1a4uen.

IL. Conep:xanue yueonoro npeamera «®usuka 11 kiacce» (60a30Bblil ypOBEHbD)

B nacrosmieit nporpamme no gusuke, npeasiokeHa cieayroas CTpykrypa Kypca. M3yuenue
(U3HUKY IPOUCXOUT B PE3YyNbTaTe MOCIEA0BATEIbHON A€TATU3aUN CTPYKTYpPbl 0OBEKTOB — OT
00JIBIIINX MAcCIITA00B K MEHBIIIHIM.

B nactosmeii mporpamme no ¢usuke B 11 kinacce, npeioxkeHa ciaeayromnas CTpykTypa Kypca.
N3ydaercs MarHUTHOE 1OJI€, 3JIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI, JIEKTPOMArHUTHOE
U3JIy4yeHHUe U OINTUKA, HAKOHEll, KBaHToBas (u3uka, crpoenue Beenennoit. CHavyao usyyaercs
MarHuTHOE T0JIe, CJAEAYIOIINI eCTECTBEHHBIN 11ar — pacCMOTPEHHE 0COOEHHOCTEHN MOBEICHUS
3apsKEHHBIX YaCTUL], IBIKYIINXCS C IOCTOSIHHOM CKOpOocThi0. BHauane nzydarorcs
3aKOHOMEPHOCTH JIBIYKEHUS TAKUX YaCTUIl BO BHEIIHEM 3JIEKTPOCTATUYECKOM IO0JI€ — 3aKOHbI
MIOCTOSIHHOTO TOKa, a 3aTE€M MX MarHUTHOE B3aUMOJICHCTBUE APYT C IPYrOM — MarHETH3M.
3aBUCUMOCTb CKOPOCTH JIBUJKEHUS 3apSHKEHHOM YaCTHUIbI OT BPEMEHU MPUBOJUT K
BO3HUKHOBEHHUIO 3JIEKTPOMArHUTHON U MarHUTONIEKTPUUECKON UHIYKIIUU, YTO MIPeNoNpeeseT
HE0OXO0IMMOCTh PAaCCMOTPEHHMSI SJIEKTPUUECKUX LIeTIel TEPEMEHHOT0 ToKa. B To e Bpems
Takoe JABM)KEHUE 3apsSHKEHHON YaCTHUIIbL, SBIISSCH YCKOPEHHBIM, COITPOBOXKAAETCS
AJIEKTPOMArHUTHLIM U3i1ydyeHueM. [loapo6Ho aHanu3upyercs u3ydyeHue 1 npuém nojo0Horo
m3ydenus paauo- 1 CBY — nuamnazona. OcoOEHHOCTH paclpoCTPaHEHUSI B IPOCTPAHCTBE
JUIMHHOBOJIHOBOTO U KOPOTKOBOJIHOBOTO 3JIEKTPOMAarHUTHOTO U3IYyYEHUS U3yYarOTCs
COOTBETCTBEHHO B BOJTHOBOH M reOMETpUYEcKOi onTuke. M3inyuyenne 00bIINX 4acTOT, KOTOPOE
HeJNb35 CO3JaTh C HOMOIIBIO AUIOJSL, pPaccMaTpUBAETCA KaK KBAHTOBOE M3JIydYEHUE aToMa.
PaccmoTpenne B3auMOCBSA3U (PU3UKU 2JIEMEHTAPHBIX YaCTULl U KOCMOJIOTUU JIOTUYECKHU
3aBepuIaeT Kypc pusuku Ha 6a30BOM ypOBHE, Kak Obl 3aMbIKasi KpYT, IEPEX0A0M OT MUKPO - K
Meramacmrabam. Ha m3yuenue kypca ¢pusuku 11 kimacca mo npeayaraeMoi mporpamMmme
oTBoAUTCS 68 4acoB 3a y4eOHbIN 101 (2 "Yaca B HEACIIO).

I11. TemaTuveckoe MIIAHMPOBAHUE € YKA3aHUEM KOJIMYECTBA YaCOB, OTBOJAUMBIX
HA 0CBOCHHE KAXKI0W TeMbI

B ydeOHOM mmane cpemHero ooOmiero obpaszoBaHus Ha mpeameT «Pusmka» (0a30BbIN
YPOBEHB) OTBOJIUTCA 68 4acoB , 2 HEJEIHHBIX Yaca.



11 kanace

I DJIeKTPOANHAMHUKA 14
1) MarunuTHOE€ moJe. 7
2) DneKkTpoMarHuWTHas WHIYKITUS 7
II Kosie0anus 1 BOJIHBI 16
1) KoneGanus. 9
2) Bounnsbl. 7
I Onruka 16
1) T'eomerpuueckas ONTUKA. 8
2) BonHoBas onrtuka. 6
3) DneMeHTbl TEOPUU OTHOCUTEIBHOCTH. 2
v KBanroBas ¢pusnka 12
1) KBaHTBI 1 aTOMBL. 12
\Y% Crpoenne BcesienHoii 8
1) Conneunas cucrtema 4
2) 3B&3mpl u ["anmakTuku 4
VI Pe3epB BpeMeHH (IIOBTOpPEHHE) 2
Hroro 3a 11 kaace: | 68 yacos




