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1. MosicHuTeJIbHAS 3aMKMCKA

Pabouast mporpamma mo ¢usuke mns 11 kmacca pa3paboTraHa Ha OCHOBE CIEAYIONIMX HOPMATHBHBIX
JOKYMEHTOB:

» depepanpHoro 3akoHa oT 29 nexabps 2012 roma Ne 273-03 «O6 obOpaszoBanmu B Poccuiickoit
denepauuny;

* (eneparbHOr0 KOMIOHEHTA rOCYAAPCTBEHHOTO CTaHAapTa 0011ero 00pa3oBaHus;

* (¢enepanbHOro rocyJapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAApTa OCHOBHOIO 00111er0 00pa3oBaHus,

» mpukaza MunoOpHayku Poccum ot 30.08.2013 Ne 1015 «O6 yrBepxknenun [lopsaka opranuzanuu u
OCYILIECTBIICHUSI 00Pa30BaTEIbHON J1EATEIHHOCTH MO OCHOBHBIM IIPOrpaMMaM HadajbHOTO OOIIEro, OCHOBHOTO
00IIIero U CpeTHEro O0IIero 00pa3oBaHUsY;

* MpPUMEPHOMU MPOrpamMMbl CpeHEro 0o1Iero oopazoBaHus no Gpusrke,

* TIporpaMMBbI IS 00IIe00pa30BaTEIbHBIX YUPEIKICHHUH, COCTABICHHON B COOTBETCTBUU C YU4COHUKAMHU
¢busuku s 10-11 kimaccos I'.5. MskumeBa, b.b. Byxosnesa, H.H. Corckoro - 6a30BbIii ¥ MpoGUIBHBIN YPOBHI
(aBTops! nporpammbl- B.C. Jlantomenkos, O.B. KopiryHosa).

Nzydenne ¢pusuku Ha 6a30BOM (pacIIMPEHHOM) YPOBHE HAIIPABIICHO HA JOCTHIKCHUE CICAYIONNX HeJIei:
® YCBOGHHE 3HAHUK O METOJIaX HAyYHOTO MO3HAHMS MPHUPOAbI; COBPEMEHHOU (hHU3MUECKON KapTUHE MUpA:
CBOMCTBAaX BEIIECTBA W TIOJSI, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX, JAMHAMUYECKUX U
CTaTUCTUYCCKUX 3aKOHax IMPUPOJbI, J3JICMCHTAPHBIX YaCTUIAX U (1)yHI[aM€HTaJII)HBIX B33HMOII€IZCTBH$IX,
CTPOCHHHM M JBOJOUMK BceneHHOW; oOcBoeHHME OCHOB (yHAAMEHTaIbHBIX (U3UUECKUX TEOPHil:
KJTAaCCUYECKOU SJICKTPOANHAMUKH, CHGHI/IEUII)HOI;'I TCOPHUU OTHOCHUTCIBbHOCTH, KBaHTOBOU TCOPHHU,
® OBJIAJICHUE YMEHHUSIMH TPOBOAUTH HAOIIOACHMS, TIUIAHUPOBATH U  BBINOJHATH OKCIEPUMEHTHI,
O6pa6aTI)IBaTI) PE3YyJIbTAThI I/I3MCpCHI/II71, BbIIBUT'aTb T'HIIOTE3bI U CTPOUTH MOJCIIM, YCTAHABJIMBATH I'PAHUIIBI
WX IPUMEHUMOCTH;
® [IpUMEHEHHUE 3HAHUN MO (U3MKE JUIsl OOBACHEHUS SIBJICHUM MPHUPOJbI, CBOMCTB BELIECTBA, MPUHIUIIOB
pabOTHl TEXHUYECKUX YCTPOWCTB, IJIsl perieHus: PU3nuecKkux 3ajad, IJs CaMOCTOSTEILHOTO MPUOOPETEHUS
U OILIEHKH JIOCTOBEPHOCTH HOBOW MH(MOpMaNuu (HU3HUECKOTO COJEpKaHUsl, UCIOIb30BAHUS COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTMM [UIsi TMOMCKa, MepepadOTKU U TpeAbsBIECHUS Y4YeOHOH M Hay4yHO-
nomyJsipHOM nHpOpMaImu 1Mo GU3MKe;
® pa3BUTHE IO3HABATEJIbHBIX MHTEPECOB, MHTEJUIEKTYalIbHBIX UM TBOPYECKHUX CIOCOOHOCTEH B Ipoliecce
pemicHu-d (1)I/ISI/I‘I€CKI/IX 3a1a4 U CaMOCTOSATECIIBHOT'O HpI/IO6pCTCHI/I$I HOBBIX 3H3HI/II>1, IIpHU BBIITOJHCHUHU
AKCIIEPUMEHTATbHBIX HCCIEIOBAaHUM, TOATOTOBKU JOKIAA0B, pedepaToB U JPYTUX TBOPUECKHX pPadoT;
(hopMHpOBaHNE OCO3HAHHBIX MOTUBOB YUEHMSI U MOATOTOBKA K CO3HATEIBLHOMY BbIOODY Mpodeccuu;
® BOCIUTAHHE JlyXa COTPYAHUYECTBA B IMPOIIECCE COBMECTHOTO BBIMIOJHEHUS 333y, YBaKUTEIHHOTO
OTHOIICHHUS K MHEHHUIO OMIMOHEHTa, MPHOOPETEeHHE OMbITa 0OOCHOBAHHOCTH BBICKA3bIBAEMOUN MO3HIIHH,
T'OTOBHOCTH K MOpaJ'[BHO-STI/ILIeCKOI\/'I OLCHKE HMCIIOJb30BaHUA HAYUYHBIX HOCTH)K@HHﬁ, YBAXCHHA K TBOpLIaM
HAyKH M TEXHUKH, 00€CTIEYNBAIOIINM BEIYIIYIO POJIb (DU3UKHU B CO3/TAaHUU COBPEMEHHOT'O MUPA TEXHUKH,
® JICIIOJIB30BAHUC HpI/IO6peTeHHBIX 3HAaHUUA U yMeHI/Iﬁ AT PCIICHHA MMPAKTUYCCKUX, XHU3HCHHBIX 3ajad4,
paIMOHATIFHOTO TPUPOJIOTIONB30BAHUS U 3aIIMTHl OKPYXAIOMIeH cpeasl, oOecrmeueHuss 0e30MacHOCTH
KU3HEESITeILHOCTH YelIOBEKa U 00IIecTBa.
[Ipuopureramu s MIKOIBHOTO Kypca (PU3MKKM HA dTame CpeaHero (MmojaHoro) olmiero oOpa3oBaHUs
SABJISTFOTCSI:
o  [lo3nasamenvHas 0esimenbHOCMb.
- UCIIOJIb30BAHUE JJIA ITO3HAHUSA OKPYXKAIOMIETO MHUpPaA Pas3IMYHbIX €CCTCCTBCHHOHAYYHBIX MECTO/0B! Ha6J'IIO)IeHI/Ie,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;
- popmMupoBaHUEe YMEHUH paznuvarh (HaKkThl, THIOTE3bI, IPUUUHBI, CIICICTBUS, JOKA3aTEIbCTBA, 3aKOHBI, TEOPHH,
- OBJIAACHUEC aACKBATHBIMH CHOCOGaMI/I peicHUd TCOPCTUUCCKUX U SKCIICPUMCHTAJIbHBIX 3a/1a4,
- npuoOpeTeHNne OMbITa BBIABUKEHUS TUTIOTE3 JI1 00BSICHEHUS U3BECTHBIX (DaKTOB U HKCIIEPUMEHTATbHON
MMPOBCPKU BBIABUTACMbIX THITIOTECS.
o  UnghopmayuonHo-KOMMYHUKAMUBHASA OeSAMENbHOCb.!
- BJIaJICHHE MOHOJIOTUYECKOHN M IUAIOTHYECKON peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOUYKY 3pPEHUS
co0eceTHUKa U MMPU3HABATH IPABO HA HHOE MHEHHE,
- HCHOJb30BAaHUE AJIS PEIlCHUs MO3HABaTENIbHbIX M KOMMYHHMKATHBHBIX 3aJ]ad Pa3jMYHbIX MCTOUYHHUKOB
uHpOpMaLUu.
o PeghnexcusHnas 0esimenbHOCMb:



- BJIaJICHUE HABBIKAMH KOHTPOJISI U OLIEHKU CBOEH JESATEIbHOCTH, YMEHUEM MPEIBUACTH BO3MOKHBIE PE3YIbTAThI
CBOMX JICHCTBUM;

- opraHuzanusa y4eOHOHW JESITEIbHOCTU: IOCTAaHOBKA IICJIHM, IUIAHWPOBAHUE, OMPEICICHHUE ONTHMAIBHOTO
COOTHOILICHUS LEIU U CPEICTB.

Pesynbratel o0yuenus. OOs3aTenbHbIE pE3yNbTaThl H3ydeHUs: Kypca «®Dusnkay TPHUBEACHBI B pas3felie
«TpeboBaHusl K YpOBHIO TOJTOTOBKU CTAPIICKIACCHUKOBY», KOTOPBIA IOJHOCTBIO COOTBETCTBYET CTaHIAPTY.
TpeOoBaHusT HanpaBieHbl Ha PEATU3ANMIO JCSITEIBHOCTHOTO M JMYHOCTHO-OPHEHTHPOBAHHOTO ITOIXOJIOB;
OCBOCHHE YYalIMMHCS MHTEIUICKTYAJIbHOM M NMPAKTUYECKOW JIEATEIbHOCTH; OBJIAJICHUE 3HAHUSMHU U YMEHUSIMH,
HEOOXOIMMBIMH B TTOBCETHEBHOM KU3HH, IMO3BOJISIOIIMMHI OPUEHTHPOBATHCS B OKPYIKAIOIIEM MUPE, 3HAYUMBIMHU
JUTSL COXPaHEHHS OKPYXKAIOIIEH Cpeiibl U COOCTBEHHOTO 3710POBbSI.

MecTo npeaMeTa B y4eOHOM IJIaHE.
VY4eOHbIM 1mKogbl Ha 2023 — 2024 yueOHbli ros Ha uzyyeHue npeaMera «Pusuka» B 11 kinacce BbiaesneHo 68
4acoB B IoJ, T.€. 2 yaca B HEJEIIO.

2. [lnannpyemble pe3yJibTAaThl 0CBOEHHUSI YUeOHOI0 MpeaMeTa.
Brinyckauk Ha 6a30BoM (paciiupeHHOM) YPOBHE HAYUUTCSI:
- JEMOHCTPUPOBAaTh Ha IpPHUMEpax pojb U MecTo (U3MKU B (OPMHUPOBAHUM COBPEMEHHOH Hay4dHOMH
KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTHYECKOU JEATEIbHOCTH JIIOJICH;
- JI€MOHCTPHPOBATh Ha IPUMEPAX B3aMMOCBS3b MEKIY (PU3UKON U JPYTUMH €CTECTBEHHBIMU HAyKaMH;
- YCTAaHABJIMBATh B3aMMOCBS3b €CTECTBEHHOHAYYHBIX SBJICHUH W TPUMEHSTh OCHOBHBIC (H3UYECKUE
MOJIEJIN /ISl X OIMCAHUS U O0BSICHEHUS;
- UCMOJIb30BaTh HHGOpMALMIO (U3NYECKOTO COJACpXKaHUA INPU PELICHUH Y4eOHBIX, NPAKTHUYECKUX,
MPOEKTHBIX U MCCIIEAOBATENLCKUX 3ajad, HHTETPUPYS HHPOPMAIIUIO U3 PA3IMYHBIX NCTOYHUKOB U KPUTHIECKU
€€ OLICHUBAS;
- pazauyath M yMETh HCIOJB30BaTh B Y4YEOHO-HCCIEAOBATEIbCKOM JEATEIbHOCTH METObl HAyYHOTO
no3HaHus (HaOJI0ICHUE, ONTMCAHUE, U3MEPEHHE, SKCIICPUMEHT, BBIIBH)KEHHE TUIIOTE3bI, MOJICTIUPOBAHUE | T. JI.)
1 (opMBl HAyYHOTro MO3HaHUA ((aKThl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS Ha MPHUMEPAaX UX POJb U MECTO B
Hay4YHOM II03HAHUU;
- IPOBOJUTH MPSIMbIE U KOCBEHHBIE N3MEHEHMsI (PU3MUECKUX BEIMUYUH, BBIOUpast U3MEPUTEIbHbIE IPUOOPHI
C y4eTOM HeoOXOJIMMOW TOYHOCTU U3MEPEHUH, IIIaHUPOBATh XO0J1 U3MEPEHUH, MT0JIy4aTh 3HaUeHUE U3MEpSIeMOi
BEJIMYMHBI U OLIEHWBATh OTHOCUTENIbHYIO MOTPEUTHOCTD O 3a/1aHHbIM (popMyiam;
- IPOBOJUTH MCCIEIOBAHUS 3aBUCUMOCTEN MeXAy (PU3NYECKMMU BEITMUYMHAMMU: NPOBOANUTH M3MEPEHUS U
OIPELENATh HA OCHOBE MCCIIEIOBAHUs 3HAYEHUE MTapaMETPOB, XapaKTEPU3YIOIIUX JTaHHYIO 3aBUCUMOCTb MEXKIY
BEJIMYUHAMU U JEJIaTh BBIBOJ C YY4ETOM IOTPELIHOCTH U3MEPEHUN;
- UCIOJIb30BaTh JJIsl ONMCAHUS XapaKkTepa MpOoTeKaHus (PU3NYECKUX MPOLECCOB (PU3NYECKHE BETMYUHBI U
JNEMOHCTPHUPOBATh B3aUMOCBSI3b MEX1Y HUMU;
- MCIIOJIb30BATh ISl OMHMCAHUS XapakTepa MPOTEKaHUs (U3NYECKUX MPOIECCOB (PU3NYECKUE 3aKOHBI C
Y4E€TOM T'PAHUIl UX IPUMEHUMOCTH;
- pelaTe KauyeCTBEHHBIE 3aauyd (B TOM YHCIE M MEXIPEIMETHOIO XapakKTepa): HCIONb3ysd MOJENH,
¢u3nyeckre BEIWYMHBI U 3aKOHBI, BBICTPAWBATh JIOTMYECKH BEPHYIO LIETIOUKY OOBSACHEHHs (JI0Ka3aTelbCTBA)
MIPEIJIOKEHHOTO B 3a/1a4e Mpoliecca (SIBICHUS);
- pelaTh pacueTHbIE 3a/1a4M C SBHO 33/1aHHON (PU3MYEeCKON MOJIENBIO: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4H
BBIJIENIATH (PU3NYECKYIO MOJEIb, HAXOAUTh (PU3UUECKUE BETUUYMHBI U 3aKOHbI, HEOOXOAUMBIE U IOCTaTOYHBIE JIIS
€€ peLeHNs], IPOBOJANUTH PACUYETHI U MTPOBEPSITH NOJYYECHHBINA PE3YNIbTAaT;
- YUUTHIBaTh TPAHUIBl NMPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJIeNed Mpu pemIeHud (PU3NYECKUX U
MEXITPEAMETHBIX 33]1a4;
- UCIOJIb30BaTh UH(OPMAIIMIO U MMPUMEHATH 3HAHUS O MPUHLUIAX pabOThl U OCHOBHBIX XapaKTEPUCTHKAX
W3YYEHHBIX MAIllMH, OPUOOPOB M APYIHMX TEXHUYECKHX YCTPOWCTB JUIS PELICHUs NPAKTHUYECKUX, Y4eOHO-
HCCJIEIOBATEIBCKUX U MIPOCKTHBIX 3a/1a4;
- UCIIOJIb30BaTh 3HAHUA O (PU3NYECKUX OOBEKTaX M MPOLECCax B IMOBCEIHEBHON >KU3HU IS 0OecreueHus
0e30macHOCTH IpU OOpalleHuu ¢ MpuOopaMu U TEXHUYECKUMH YCTPOWCTBAMM, AJISI COXPAHEHUS 3[0POBbS U
COONIIOJICHUST HOPM JKOJIOTMYECKOTO TIOBEACHUS B OKpYXKalllell cpeae, s NPUHATUS pEUICHUH B
IIOBCEIHEBHOM KU3HU.
BrimyckHuk Ha 6230BOM (pacHIMPEHHOM) YPOBHE MOIYYUT BOZMOXKHOCTh HAYUUTHCS:
- IIOHUMaTh U OOBACHATH LEIOCTHOCTh (PU3MUECKONW TEOPHH, Pa3IndaTh IPAHUIBI €€ NMPUMEHUMOCTH U



MECTO B pSAY APYTUX (PU3MUYECKUX TEOPHUi;

BJIaACTb IMpUCMaMU TIOCTPOCHHA TCOPCTUYCCKHUX  OOKA3aTCJIbCTB, a TaAKXKC IMPOrHO3UPOBAHUA

0COOEHHOCTEH MpoTeKaHWe (PU3MUECKHX SBJICHUH M TPOIECCOB HAa OCHOBE TOJYYCHHBIX TEOPETUUYECKUX
BBIBOJIOB U JJOKA3aTEILCTB;

XapaKTCPpHU30BaATh CUCTCMHYIO CBA3b MCKIAY OCHOBOIIOJIararomumMun Hay4YHbIMU IIOHATUAMMU:

IIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, [10JI€), IBHKEHUE, CUIIA, DHEPIUS;

BBIIBUTI'aTh IT'MIIOTE3bI HA OCHOBEC 3HAHW OCHOBOIIOJJIararommux (1)I/I3I/I‘-ICCKI/IX 3aKOHOM€pHOCTeﬁ " 3aKOHOB;

CaMOCTOATCJIbHO IIJIAaHUPOBATh U ITPOBOAUTD (1)I/IBI/IT-I€CKI/I€ OKCIICPUMCHTBI;

XapaKTCpHU30BaATh rio0abHbIE Hp06HeMBI, CTOAIIUC ICPCH YCIOBCUCCTBOM: SHCPICTUUCCKHEC, CHIPLCBBIC,

9KOJIOT'MYCCKHUE U POJIb (1)I/I3I/IKI/I B PCIICHUHU 3THUX np06neM;

pemarh NpPaKTUKO-OPUEHTHPOBAHHBIE KAUYECTBEHHbIE M pAacyCTHBIC (U3UYECKHE 3a/1a4d C BHIOOPOM

(bHSPI‘ICCKOﬁ MOJECIIN, HCIIOJB3Yysd HECKOJIBKO (1)I/I3I/ILI€CKI/IX 3aKOHOB HJIN (bOpMYJ'I, CBA3BIBAIOIINX HU3BECTHBIC
(bI/ISI/I‘IeCKI/Ie BCJIIMYMHBI, B KOHTEKCTE MCKIIPCAMETHBIX CBHSCﬁ;

00BACHATH IIPUHIMIIBI pa6OTLI U XapaKTCpUCTUKHU H3YUCHHBIX MallWH, HpI/I60pOB Hn TCXHHYCCKHUX

YCTPOMCTB;

OOBSICHATH YCJIOBUSI NMPUMEHEHHsI (PM3MYECKUX MOJENEH MpH pelleHUH (PU3MUECKUX 3a1ad, HaXOIUTh

AICKBATHYIO npezmonceHHoﬁ 3aJa4dc (bHSI/I‘IeCKYIO MOJCJIb, pa3pCuiaTh HpO6JICMy KaK Ha OCHOBC HMCHOIINXCA
3HaHHI>i, TaK U IIpU ITIOMOIIHU METOJOB OLICHKMU.

3. CopeprxaHue NporpaMmbl.
DJIeKTPOAMHAMMKA
DneKTpOMarHuTHas HHAYKIUS (IPOIOJIKEHHE)

MaruutHoe nosie. Bekrop maruutHoit nunaykuuu. Cuna Ammnepa. Cuna Jlopenna. MaruutHble cBOMCTBa
BelIeCTBA. DJIEKTPOMarHUTHAsI UHAYKIMS. 3aKOH JIEKTPOMarHuTHOM MHAYKIUH. CaMOUHTYKITHSL.
WNHAyKTUBHOCTE. DHEPTUsl MArHUTHOTO T1OJIS.

Konebanusg u BOJTHEI

Mexannueckue konebanus. CBoOoaHbIe Kosiebanus. MaTemaTuueckuil MasiTHUK. ['apMoHnyeckue
KosebaHus. AMIUTUTY1a, IEPHOJI, YacToTa U (pa3a konebaHuil. BeinyxkneHHble Konebanus. Pe3oHanc.
ABTOKOIE0aHMS.

9HeKTpI/I‘ICCKI/IC KoJIeOaHUs

CBo0OoHBIE KOIE0aHUs B KoJeOaTenbHOM KOHTYpe. [lepros; cBOOOJHBIX 3JEKTPU UECKUX KOJICOAHUH.
Boeinyxaennsie kosebanus. [lepeMeHHbIN 351eKTpUUecKkuii TOK. EMKOCTh M MHAYKTUBHOCTb B LIETIH
IIEPEMEHHOT0 TOKAa. MOIIIHOCTh B LIEJIU IEPEMEHHOIO TOKa. PE30HAHC B 3JIEKTPUYECKOM 1IETH.

[TpousBocTBO, MIepenaya u MoTpediieHne AEeKTPUIeCKoi dHeprun. [ eHepupoBaHUE dIMEKTPUIECKON
sHeprun. Tpancdopmarop. [lepenaya sneKTprUUECKON YHEPTHUH.

Mexannyeckue BoaHbI [IpononpHble 1 nonepednsie BOAHEL. [[nrHa BosiHbI. CKOPOCTH paclpOCTPaHEHUS
BOJIHBL. 3BYKOBBI€ BOJIHBI. IHTepdepentus Boau. [Ipunmmn [olirenca. udpakius BoH.

DneKTpOMarHuTHbIE BOIHBI 31ydeHre 2eKTpoMarHuTHEIX BOJIH. CBOWMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IpuHnune! pagnocsssu. TeneBuneHue.

Onrtuka

CaetoBble nyun. 3akoH npenomMieHus ceera. [lpusma. ucnepcus ceera. @opMyiia TOHKOW JTMH3BL.
[Tonydenune n300pakeHus ¢ TOMOIIbIO JIMH3bI. CBETO3JIEKTPOMArHUTHBIE BOJIHBL. CKOPOCTH CBETA U
MeToAbl ee u3Mepenusi, Mnrepdepennus ceera. Korepentnocts. udpakuus ceera. Audpaxnmonnas
pemerka. [TonepedynocTs cBeTOBBIX BOJH. [lonsipu3zanms ceera. M3nydyenue u cnextpsl. [lkana
AJEKTPOMAarHUTHBIX BOJIH.

OCHOBBI crielIMaJIbHOW TEOPUU OTHOCUTEIBLHOCTH

[ToctynaTel TeOpUM OTHOCUTENBHOCTHU. [I[pUHIIMI OT"HOCUTENBHOCTH DWHIITEHHA. [TocTOsTHCTBO
ckopocTH cBeTa. [IpocTpancTBO U BpeMs B CHEHMAIbHOI T€OpUH OTHOCUTENBHOCTU. PensTuBucTcKas
nuHaMuka. CBsi3b MacChl C SHEprUeH.



KBanrToBas pusuka

PaznuyHbie BUIBI DIIEKTPOMATHUTHBIX M3IYYCHUN U X MPAKTHYECKOE MPUMEHEHHUE: CBOWCTBA U
MPUMEHEHHE WH(PAKPACHBIX, YIBTPA(PHOIETOBBIX U PEHTTEHOBCKUX M3myueHul. [llkana
AJICKTPOMArHUTHBIX u3aydeHui. [Toctosanas [Tnanka. @orosrddexr. YpaBHeHne DUHIITEHHA IS
dorordpdekra. Doronsl. [[umore3a [Tnanka o kBanTtax.] ®otosrddexr. YpaBHeHHe DHIITEIHA IS
dbotodrddekra. Dotonsl. [I'unoresa ne bpoitsist 0 BOTHOBBIX cBoMcTBax yacTuil. KopmyckymsipHo-
BOJIHOBOM nyanu3m. CooTHoOIIEHHE HeonpeneaeHHoCcTH [ eiizenoepra. |

Crpoenune aroma. OnbiTel Pesepdopaa. KBantoseie noctynarsl bopa. Mcmyckanue u moriomeHue cBeTa

atomoM. Jlazepsl.

ATtomHas pusuka

Crpoenune atoma. OnbiTel Pezepdopna. Kanrossie noctynarel bopa. Moaens aroma Bonopona bopa.
[Monenu cTpoeHus: aTOMHOTO $iipa: IPOTOHHO-HEUTPOHHAsA MOJIEIb CTPOCHUS aTOMHOTIO S/pa. |
Snepuble cuibl. JlehekT Macchl U SHEPIUs CBS3U HYKJIOHOB B sifipe. SlnepHas sHepretuka. TpyaHoctu
teopuu bopa. KBantoBas Mexanuka. ['unoresa ne bpoinsa. KopnyckynsipHoe BOJHOBOH TyaJIU3M.

Judpakius 31eKTpoHOoB. Jlazepsr.

®du3uKa aTOMHOTO fA11pa

MeTobl perucTpanny 3JeMEHTapHbIX YacTHll. PaquoakTuBHbIE IpeBpallieHus. 3aKOH paJu0aKTUBHOIO
pacnaza. IIpoToH-HENTpOHHAs MOJENb CTPOEHUS ATOMHOIO s/ipa. DHEPIUsl CBSI3U HYKJIOHOB B SIpE.
Jlenenuie u cuHTe3 saep. SnepHas sHepreTuka. BivsHre HOHU3UPYIOLIEN paHallii HA KUBBIE

OpraHu3Mbl.

Y4eOHO - TEMATHYECKHUN IIJIaH

B cBsi3u ¢ Tem, uro ¢ 2019- 2020 yyebHOTO TO7a BBOJUTCS OTACIBHBIN MPEAMET «ACTPOHOMHUS», CUUTAIO
HeoOxomumbiM pasnen «CtpoeHue BceneHHoi» 3aMeHUTTh Ha o00o0OImaroiiee MOBTOpeHHE. TemaThueckoe
pacnpeziesieHue 4acoB IPUBEIECHO B TaOIHIIE.

OcHOBHOE coaep:xaHue.

Tema Konnuyecro | KonTpoJsbHbIe JlabopaTopHble
4acos padoThI padoThI

DJIEKTPOAMHAMUKA (mpogomxkenue) 13 2 2
MaruuTtHoe 1ose 7 1

DneKTpOMarHuTHask MHIYKIIHS 6 1 1
KOJIEBAHU A 1 BOJIHBI 12 1 1
Mexannueckue Kojebanus 2 1
DneKTpoOMarHuTHBIE KOJIeOaHus 5

MexaHNUeCKUE BOJIHBI 2

DNEeKTPOMAarHUTHBIC BOJTHBI 3 1

OIITUKA 16 1 5
CBETOBEIC BOJIHBI 9 4
DJeMeHTHl TEOpPUU OTHOCUTEIHLHOCTH 3

N3nydeHue u CiekTpsl 4 1 1
KBAHTOBAS ®U3UKA 14 2 0
CBeTOBbIE KBAaHThI 3

ATtomHas u3nka 3 1




®du3nKa aTOMHOTO s1/1pa. DJIEMEHTapHbIE YaCTHUIIbI 8 1
DneMeHTHl acTpO(U3UKH 4
OBOBIIAIOIIEE ITOBTOPEHUE 9
UTOIro 68 6 8
KasiengapHo-treMaTuuyeckoe nJaHUPOBaHUE
Ne Tema ypoka Hara
ypoka ITo miaany ITo dpakry
1 MaruutHoe nose. MTHAyKIMs MaratuTHOTO TOJIS.
2 Cuna Amniepa
3 JIaGoparophas pabota Ne 1 «HabutoieHre 1ecTBUS MArHUTHOTO
I10JI HA TOK»
4 JleficTBHE MarHUTHOTO MOJIS HA JBHKYILLYIOCS 3apsSKEHHYIO
yactuiyy. Cuna Jlopenia
5 Pemenue 3anau
6 MaruuTtHble CBOMCTBA BEIIECTBA
7 KonTponbnas padora Ne 1 «CrannoHapHoe MarHUTHOE 110OJIE»
8 DneKTpoMarHuTHas MHAYKIUSA. MarHuTHbINA HOTOK.
9 IIpaBuiio Jlenna. 3akoH 27€KTPOMarHUTHON HHAYKIIMH.
10 JlabopaTopHas pa(SVOTa No 2 «M3yuenue siBneHUs
ANEKTPOMAarHUTHOM MHIAYKIIMH
11 SIBnenune camonHayKuuu. MHAYKTUBHOCTD.
12 Pemenue 3amau
13 KontponsHast pabota No 2 «DnekTpoMarHuTHAS WHIYKITHS
14 CBo0OoauHbI koneOanus. ['apmonnueckue konebanus. Pesonanc.
15 JlabopaTtopHas pabota Ne 3 «Onpenenenne yCKOpeHuUs
cBOOOIHOrO Ma/IeHus IPY MOMOIIM HUTSHOTO MasiTHUKA»
16 CB0oOOAHBIC PIIEKTPOMArHUTHBIE KOJICOAHTHS. AHATIOTUS MEXTY
MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMHU.
17 IMapmonnueckune DM konebanus. @opmyna TommcoHa.
18 [IepemeHnHBIH 2n1eKTpUUecKuil TOK. Pe3nucrop B ienu
MEPEMEHHOT0 TOKa.
19 Pe3onaHnc B aneKTpruecKkoii 1ienu. ABTOKOJIeOaHus.
20 I'eneparop nepemennoro Toka. Tpanchopmarop. [IpousBoacTso,
nepeaaya 1 noTpeOieHne MeKTPUYECKON SHEPTUH.
21 Bonna. XapakTepucTHUKN BOJIHBI.




3ByKkoBble BoJIHBL. HTEpdepenus, nudpakuus U Noaspusarus

22
MEXaHUYECKUX BOJIH.

23 DNEeKTPOMarHuTHOE IoJie. DJIEKTPOMarHuTHas BOJIHA.
DKcIepuMEeHTaTbHOE 0OHAPY)KEHUE AIEKTPOMATHUTHBIX BOJIH.

24 N3o6perenue pagro A.C. IlonoBeiM. [IpuHIIUTIEI panoCBs3H

25 KonTponpnas padora Ne 3 «KosneGaHust 1 BOJTHBD)

26 Cxopocts cBeta. [Tpuniun [oiirenca. 3aKkoH OTpakeHHsI CBETa.

27 3akoHbl npesoMieHus cBera. [loaHoe oTpakeHue cBera.

8 JIunzel. [Toctpoenune nzobpaxenuit. @opmysa TOHKOM JTUH3HI.
YBenuueHue JIUH3bL.

29 Hucniepcusi, tudpakuus 1 uaTepdepeHus ceera. I paHuIbl
MPUMEHUMOCTH F'€OMETPHUYECKON ONITHUKH.

30 Hudpaximonnas pemerka. [lornepedHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera.

31 JlaboparopHas pabota Ne 4 «DkcnepuMeHTaIbHOE U3MEPEHHE
MOKa3aTesl MPEJIOMIICHHUS CTEKIa
JlabopaTtopHas pabora Ne 5 «DkcrniepuMeHTAILHOE OTIPEACIICHHE

32 ONITUYECKON CUJIBI U (POKYCHOTO PACCTOSIHUS COOMpAroLIeit
JIMH3BD»

33 JIaGopartophas pabota Ne 6 «3mepeHue UIMHBI CBETOBOM
BOJIHBD»

34 JlabopaTtopHnas padota Ne 7 «Ornenka nHGOPMAITMOHHOW EMKOCTH
KOMIIaKT-UCKa

35 DeMeHTHI crieualIbHON TeOpUH OTHOCUTENbHOCTH. [locTynaTsl
DWHIITEWHA.

36 DNEMEHTHI PEISITHBUCTCKON JMHAMUKHY.

37 O06001arore-moBTOPUTEITLHOE 3aHATHE 10 TeME « IJIEMEHTBI
CTIENUATBHON TEOPHH OTHOCHUTEITEHOCTIY

38 Wznydyenne u cnexTpsl. [1Ikana 3eKTpOMarHUTHBIX H3ITy4eHHH.

39 JIaGoparophas pabota Ne8 «HabmtoieHre CrIonHoro u
JINHEYaTOrO CIIEKTPOB)

40 Pemenue 3amau

41 KonrtponsHas padora Ne 4 «Ontuka»

42 dotordpdexrt. [Ipumenenue porosrddexra.

43 ®oronsl. I'unoresa ne bpoins.

a4 KBaHTOBBIE CBOIICTBA CBETA: CBETOBOE JIaBICHUE, XUMHUECKOE
JIECTBUE CBETA

45 Omnsitel Pesepdopna. [Toctynaret bopa. Moaens aToMoB
BOAOpPOJA.

46 Jlazepst




Kontponbras padota Ne 5 «CBeToBbIE KBaHTHI. ATOMHAs

47
buszuka»

48 Crtpoenue aromHOro sizpa. Snepusie cuiibl. OOMEHHAS MOJICTTh.

49 OHeprus CBA3U aTOMHBIX SJIEP.

50 PannoaktusBHOCTS. [lepuon nomypacnana. Buasl paaoakTUBHOIO
pacniaga. MeTo bl HaOJIIOICHHS M PETUCTPALIMH YaCTHII.
HckyccTBeHHas paIn0aKTUBHOCTb. S iepHble peakuuu. [lenenue

51
anep ypana. Llennas peakuus.

52 S nepusbiit peaktop. TepmosiaepHbie peakiuu.

IIpumenenue saepuoi sHepruu. M3oronsl. IlpuMenenue

53
M30TONOB. bruonoruyeckoe 1elCcTBUE U3ITYUEHU .

54 PazButue ¢pusuku snemeHTapHbIX YacTUll. OTKPBITUE TO3UTPOHA.
AnTnyactuubl. Jlentonsl. Aaponsl. KBapku.

55 KonTponbnas padota Ne 6 «Dusuka siapa u 3neMeHTbl HU3HKU
3JI€MEHTaPHBIX YACTULD
BuauMble 1BUKeHHUS HEOECHBIX TeJl. 3aKOHBI ABM)KEHUS IUIAHET.

56

57 Cuctema 3emins - Jlyna. @uznueckas mpupo/a IIaHeT U MaJIbIX Tel
CoJsTHEeUHO! CHCTEMBI.

OcHOBHBIE XapaKTEepUCTHKH 3Be3]1. BHyTpenHee cTrpoenue CosHIla U 3Be3]
p p yTp p
TJIABHOM IOCJIEA0BATCIIBHOCTH. 3BOJ’HOI.[I/I$I 3BE31.

59 Mieunslii myTh - Hama I'anaktuka. [NanakTuky. CTpoeHue U 2BOJIONMS
Bcenennoit.

[ToBTOpeHue. MarauTtHoe noie.

60
DNeKTpOMarHuTHask UHAYKIIHSL.

[ToBTOpenue. Mexanuueckue KoneOaHus.

61
DNeKTpOMarHuTHbIE KoJeOaHusl.

[ToBropenue. [Ipon3BoacTBO, NEpenada U UCIOJIB30BAHUE

62 BJIEKTPUYECKON SHEPrur. MeXaHNYEeCKHE BOJTHBI.

63 [ToBTOpEeHue. DNEKTPOMATHUTHBIE BOJIHBI. CBETOBBIE BOJIHBI.

64 [ToBTOpEeHME. DNEMEHTHI TEOPUH OTHOCUTENIBHOCTU. M3iTydenus u
CIIEKTPBI.

65 [ToBTOpenue. CBeTOBBIE KBaHTHI. ATOMHAas U3HKA.

66 [ToBTrOopenue. Pu3nka aTOMHOTO s1pa. DJIEMEHTAPHbIE YACTULIBI.

67 IToBTOpenue. Pemenue 3anay.

68 [ToBTOpenue. Pemenwne 3amay.

Hroro:

K.p.- 6u.

JLp.- 8u.
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