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IlosicHuTeILHAS 3aMUCKA

1. Cratyc nporpaMMbl

Hannasi paboyass mporpamma 1o (uU3MKe COCTaBieHa Ha ocHoBe «lIporpamMmel cpemHero
(momHOTO) OOMIErO 0OpazoBanus. Pusuka. 10-11 wiaccer». YriyOJieHHBI ypOBEHb. ABTOPBI:
I'.A. Msxumes, O.A. KpeicanoBa. [Iporpamma coctaBieHna Ha ocHOBe DyHIAMEHTAIILHOTO SiIpa
coJiepkaHus o01ero oOpa3oBaHus U TpeOOBaHUM K pe3yapTaTaM 00ydeHUs, IPEICTaBICHHbBIX B
(beneparbHOM TOCYJAPCTBEHHOM CTaHIAPTE CPEAHEro (MOJIHOTO0) 00IIero 00pa3oBaHusl.

Pabouas mporpamma peanusyercss B ydeOHukax: Mskumes ['.5., CunskoB A.3. «Dwusuka.
OnekrpomuHamuka. 10-11 kmaccer», «®usmka. Komebanmst m BomHbL 11 kmace», «Dwusuka.
ontuka. KBanTtoBas ¢usuka.l1 xmace»

2. ILananupyeMble MpeIMeTHbIE Pe3VabTaThl 0cBoeHus Kypcea 11 kaace (mpoduabHbIi
YPOBeHb):

- OOBACHATH SABJICHHA. BO3HMKHOBEHUWE MArHWTHOI'O TMOJISI, MAarHUTHBIE B3aHUMOJIECHCTBUS,
JNEHUCTBUE MArHUTHOTO TIOJISI Ha TPOBOJHHUK C TOKOM, JIEWCTBHE MAarHUTHOTO TIOJS Ha
TBYDKYIITAUCS 3apsifl, SIEKTPOMarHuTHAsI WHIYKIIHS, CAMOWHTYKIIHS,
- 3HaTh ompeneneHus (U3NYECKUX TMOHATUA. MAarHWTHas WHAYKIUsA. [loTOK MarHWTHOU
WHIYKIIMWA, JWHAM MAarHATHOW WHAYKIWU, cuia Awmmepa, cuna JlopeHia, BHXpeBOe
anexktpuueckoe mone, I/C HHAYKIMKM B ABWXKYIIMXCA IMPOBOJHHMKAX, WHAYKIHOHHBIN TOK,
WHJIYKTUBHOCTb, SHEPTHSI MArHUTHOTO TTOJIS,
- TIOHUMAaTh CMBICT OCHOBHBIX (PM3MUYECKHX 3aKOHOB/YpaBHEHHUI: 3aKOH Ammepa, ¢opmyna s
pacdeta cuibl JlopeHiia, Gopmysnsl a1 pacueTta cui Amriepa u JlIopeHia, mpaBuia onpeaeieHus
HanpasieHus cui Amnepa u Jlopenna, npaBsuio JleHua, 3aKoH 3JI€KTPOMarHuTHOM WHTYKIIUH;
- HKCIOJB30BaTh IMOJYYEHHBIC 3HAHUSA B IMOBCEIHCBHOW JKM3HM (HAmpUMep, MOHUMaHHUE
nHpopManuu 00 W3MEHEHWH MArHUTHOTO TOJs 3eMJIM M €ro BIWSHUM Ha CaMOYyBCTBHUE
YeJI0BeKa, UCIOIb30BaHUE 3HAHUH MPU paboTe C IMEKTPOUIMEPUTEILHBIMHU IPHOOPAMH);
- OOBSICHATD SBJICHUS: DJICKTPOMArHuTHAS MHIYKIMS, CAMOUHTYKITUS;
-3HaTh OMNpeeNICHUs (U3NIECKUX TOHATHI. BUXpEBOE ueKTprueckoe noje, DJIC uHayknuu B
JBIOKYIIMXCA TMPOBOJHUKAX, MHIYKIIMOHHBIN TOK, MHIYKTUBHOCTh, SHEPTUsI MArHUTHOTO TOJIS;
- MIOHHUMAaTh CMBICJ OCHOBHBIX (DM3MYECKHX 3aKOHOB/IIPHHIIUIIOB /ypaBHEHHIA: mpaBuio JleHia,
3aKOH JJICKTPOMArHUTHONW HMHIYKIIWU, (YyHIAMEHTAJIbHOE CBOMCTBO JJIGKTPOMArHHUTHOTO ITOJIS
([Ix. Makcemn);
- HMCIOJIb30BaTh MOJIyYEHHbBIC 3HAHUS B MOBCEIHCBHOW XH3HU (HAMpUMep, MOHUMATh MPUYHHY
MOTEPh SHEPTHHU B TEKTPOTEXHUIESCKUX YCTPOUCTBAX);
- OOBSICHATD SABJICHUS: TTapaMarHeTH3M, JUaMarHeTu3M, (heppoMarHeTusm;
- 3HaTh ompenaeiaeHUus (U3MYECKUX IMOHATUH. MarHUTHAs MPOHHMIIAEMOCTb, HAMarHUYEHHOCTB,
CITMH 3JIEKTPOHA, JOMEHBI, MArHUTHBIN TUCTEPE3UC;
- TOHMMAaThb CMBICII OCHOBHBIX (H3WYECKHX YpaBHEHUI: 3aBUCHUMOCTh HaMarHMYE€HHOCTHU
dbeppoMarHeTHKa OT BEIWYMHBI MArHUTHOW WMHIYKIIMH TOJS B OTCYTCTBHE cpeibl (KpuBas
HaMarHU4YMBaHUsN);
- WCIOJIb30BaTh IMOJYYEHHbIC 3HAHUS B TOBCEIHEBHOW JKHU3HH (HAmpHMEp, y4eT SBICHUS
HAMarHWYMBaHUs M pa3MarHMYMBAaHUS TPU paboTe ¢ NU(PPOBBIMH HOCHTEIAMH HH()OpPMAIIUH);
- OOBSICHSATH SBJICHUS: KOJeOaTelbHOE JBIKEHHE, CBOOOJHBIC, 3aTyXalolINe U BBIHYXKICHHbBIC
KojeOaHus, pEe30HAHC, AaBTOKONEOaHUs, TpEeBpalleHue DSHEePrud TMpPU TAPMOHUYECKHX
KOJICOAHUSX;
- 3HATh ONpeleNeHus (PU3MUECKUX TOHSITUN: TapMOHHYECKHE KOJIeOaHUs, MPYKUHHBIA U
MaTeMaTUYEeCKUN MasSTHUKHU, MEPHOJ, YacToTa, IMKINYecKas (Kpyromas) 4acToTa, aMIUIUTY/IA,
(daza rapMOHHUYECKUX KOJeOaHUU, CKOPOCTh M YCKOPEHWE MPU TapMOHUYECKHX KOJICOAHMSIX,
CHEKTp KoJieOaHUii, COOCTBEHHAs 4acTOTa,




- TOHMMaTh CMBICJ OCHOBHBIX (DPU3MYECKUX 3aKOHOB/MPUHIMIIOB /YpaBHEHUH: 3aBUCHMOCTH
YacTOTHl U Nepuoja CBOOOJHBIX KOJEOAaHHH OT CBOWCTB CHCTEMBI, YPAaBHCHHS IBWKECHUS JUISA
rpy3a, MOJBEUIEHHOIO Ha MPY)XUHE, U MAaTEMAaTUYECKOTO MasiTHUKA, YPaBHEHUs JIBUKEHUS VI
3aTyXaloIUX M BBIHYXKJIECHHBIX KOJICOAHUH, METOJl BEKTOPHBIX JMArpamMM, 3aKOH COXPaHCHHS
SHEPTUU JJIsl TAPMOHHUYECKUX KOJICOaHUH;

- HCIOJIBb30BaTh IOJYYCHHbIC 3HAHUS B IOBCEJAHCBHOM JKM3HH (HAIpHMEp, y4eT SBICHUSI
pe3oHaHca, TOHMMaHWe (YHKIMOHMPOBAHUS CEpAlla YeIOBEeKa Kak aBTOKOJIeOaTeIbHOM
CHCTEMBI);

- OOBSICHATH SIBJICHUS: CBOOOJHBIC M BBIHYXJICHHBIC IEKTPUYECKHE KOJICOaHUs, MPOIECCHl B
K0J1Ie0aTeIbHOM KOHTYpPE, PE3UCTOP B IETH EPEMEHHOTO TOKA, KaTyIIKa HHIYKTUBHOCTH B LICIH
IIEPEMEHHOT0 TOKAa, €MKOCTh B LIE€NM IIEPEMEHHOIO TOKA, PE30HAHC B DIEKTPUYECKOW LIEIH;
- 3HaTh OmNpeJieNeHNns (PU3NYECKUX MOHSITUN: MEPEMEHHBIH JIEKTPUUECKUN TOK, JIEHCTBYIOLINE
3HAUEHUS CHJIbI TOKAa M HAINpPsDKEHUS, MOUIHOCTh B IIEMHM NEPEMEHHOTO TOKa, KO3(PPHUIMEHT
MOIIIHOCTH, 0OpaTHasi CBsI3b B TeHEpaTOpe Ha TPaH3UCTOPE;

- TIOHUMATh CMBICJI OCHOBHBIX (PU3MUECKHX 3aKOHOB: popmyrna TomcoHa, 3akoH Oma Jyisl e
IIEPEMEHHOTO TOKA;

- MCTOJIb30BaTh MOJYYCHHBIC 3HAHUS B MIOBCEJHEBHOW KU3HU (HaNprMep, MOHUMaHUEe 00paTHOM
CBSI3H);

- OOBSCHATH SBIICHUS: T€HEPUPOBAHUE SJIEKTPUUYECKON SHEPrHH, BBIIPSAMIIEHHUE MEPEMEHHOTO
TOKa, COEIUHEHHE TMOTpeOuTeNel JIeKTPUYECKOW SHEepruu, Iepefada M paclpeesieHne
ANEKTPUYECKOUN SHEPIUU;

- 3HaTh omnpeaeneHus (U3NYECKUX TMOHATUMN: TeHepaTop MepeMEeHHOro TOKa, TpaHchopmarop,
K03 pUIMEeHT MmoIe3HOTO AEUCTBUS TpaHCchopMaTopa,

- TIOHUMAThb CMBICI OCHOBHBIX (HU3MYECKUX 3aKOHOB/ypaBHEHMH: 3akoH OMa i Lenu
IIEPEMEHHOT0 TOKA, MOIIHOCTh B IIETIHM IEPEMEHHOTO TOKQ;

- WCIIOJB30BaTh MOJyYCHHBIC 3HAHUS B IOBCETHEBHOH »wn3HU (Hampumep, 3ddexr uBHOE
UCIOJIb30BAHUE 3JIEKTPOIHEPTHH B OBITY, MOHMMAHUE BKJIIOUEHHOCTH KaXkJIOTO HOTPEOHTENs
JJIEKTPOIHEPIUH;

- OOBSICHATBH SBJICHMS: BOJHOBOM IpOLECC, M3JIy4eHHE 3ByKa, MHTeppepeHuus U Aupakuus
BOJIH, OTPAYKEHHUE U MIPEJOMIIEHUE BOJIH, aKyCTUYECKHM pe30HaHC, 00pa30BaHUE CTOSUEH BOJIHBI,
MY3BIKQJIBHBIE 3BYKHU U IIYMBI;

- 3HaTh ONpeAeieHUs (PU3NYECKUX MOHATHH: MONEpeyHble U MPOJOJIbHBIE BOJHBI, IUIOCKAs U
cepuyeckas BOJIHBI, SHEPrUs BOJIHBI, JJIMHA BOJHBI, CKOPOCTb paclpOCTPaHEHHs! BOJIHBI,
CKOpPOCTb 3BYKa, I'POMKOCTb M BBICOTA 3BYyKa, T€MOp, BOJIHOBAs MOBEPXHOCTb, JIyd, BOJIHOBOM
GpoHT, UHOPaA3BYK, YIbTPa3BYK, KOTE€PEHTHbIC BOJHbBI, HHTEP(EPEHIMOHHAs KapTHHA;
- HOHHMMATh CMBICI OCHOBHBIX (H3MYECKHX 3aKOHOB/MPUHIMUIIOB /ypaBHCHUIA: YypaBHEHHE
Oerymiel BOJIHBI, NMpUHLUN [loiireHca, yciaoBHsT MakCUMyMa M MHHHMYyMa HHTepQepeHIMH,
3aKOH IPEJIOMIJICHHS BOJIH;

- HUCIOJIB30BATh IOJYYCHHBIC 3HAHHS B MOBCEIHEBHON XHM3HM (HampuUMep, YMEThb OTJINYATh
MY3bIKAIbHbBIC 3BYKH OT LIIyMa);

- OOBSICHATH SIBJICHUSA: BOBHUKHOBEHUE HJIEKTPOMArHUTHOTO TOJIs, Iepegayda 3JeKTpOMarHuTHBIX
B3aMMO/ICHCTBHM, OTJIOLEHHE, OTPAXKEHHE, IPETOMIIEHHE, HHTepPEePEHIIHS SIEKTPOMArHUTHBIX
BOJIH, pAaclpOCTpaHEHUE  paJUOBOJH,  pajvosoKanus, oOpa3oBaHUME  BHJICOCUTHANA;
- 3HaTh oOmpejaeneHuss (U3NYECKUX TOHATHHA: TOK CMEIICHUs, 3JEKTPOMAarHUTHAs BOJIHA,
BuOpatop I'epua, CKOpOCTh  paclpOCTPAaHEHHs  SJIEKTPOMArHUTHBIX  BOJIH,  SHEPIHs
IEKTPOMarHUTHOM  BOJHBI,  IUIOTHOCTb  IIOTOKA  JJIEKTPOMArHUTHOIO  M3JIy4EHH,
JNETEKTUPOBAHUE, aMIUIATyHast MOAYJISALINSA;
- TOHMUMATh CMBICT OCHOBHBIX (PH3MUYECKHUX 3aKOHOB/TIPHUHIIMIIOB /ypaBHEHHM: CBSI3b MEXIY
IIEPEMEHHBIM JJIEKTPUYECKUM U TIEPEMEHHBIM MArHUTHBIM MOJISIMM, KJIacCHYecKas Teopus
W3JTy4€HUs1, IPUHLUIIBI paAHOCBA3H;



- MCIIOJIb30BaTh MOJIyYCHHBIC 3HAHHS B MIOBCEJHEBHOW XKHU3HU (HAIIpUMep, IOHUMATh TIPHHIIUIIBI
(GYHKIIMOHUPOBAaHMSI MOOHMJIBHOW  (COTOBOM) CBSI3W, TMOHUMATh TEHJICHLIUU  Pa3BUTHUS
TeneBuIeHUs (MIepexo1 «Ha Huppy»)).

- OOBSACHATH SBJIICHUS: TMPSMOJIUHEWHOE PacCIpOCTpPAaHEHHE CBETa, OTPAKECHUE M TPEIOMIICHHE
CBETa, MOJHOE OTPAXKEHUE CBETa, pepaKuus CBETa, MUPaX, abepparus;

- 3HATh OMpeeIeHUs] PU3NICCKUX MOHITUN: TOTOK MU3IYYEHUs, OTHOCUTEIbHAs CIIEKTpaIbHAas
cBeToBast 3(p(PeKTUBHOCTD, CHJIa CBETA, TOYCUHBIH MCTOUYHUK, OCBEIIEHHOCTH, SIPKOCTH, IJIOCKOE
3epkaino, chepudeckoe 3epkaino, Gokyc, MHUMBIA (GOKYC, (OoKanmbHAsI IIOCKOCTh, ONMTHYECKAs
cuia cQepruuecKkoro 3epkaia, yBEIMYCHHE 3€pKaljia, TJIaBHas ONTHYECKas OChb, MOOOYHAs
ONITHYECKasi OCh, TIOKA3aTeNb MPEJIOMIICHUS, TPEIEIbHBIA YroJl TIOJHOTO OTPAXKEHHUs, CBETOBO/I,
TOHKas JIMH32, (POKYCHOE PacCTOSIHUE M ONITUYECKask CHJIA JINH3HI,

- TOHUMATh CMBICI OCHOBHBIX (DU3UYECKMX 3aKOHOB/TPUHIIMIIOB /ypaBHEHHWIl: 3aKOH
OCBEIICHHOCTH, TpuHIMN Depma, 3aKOH T€OMETPUYECKON ONTHKH, (opmyna chepuyecKoro
3epKaJla M JIMH3BI, TPUHIMIBI OCTPOSHHSI M300paXKeHWid B cepruecKkoM 3epkaje W JIMH3E,
MPABHJIO 3HAKOB TP MCIIOIB30BAaHUU (DOPMYITBI TOHKOW JIMH3HI;

- WUCTIOJIb30BAaTh MOJyYCHHBIE 3HAHHUS B MMOBCEIHEBHOW XU3HH (HAIPUMeEp, KOPPEKIHUs 3pEHUsT ¢
MOMOIIIBIO TOJ00pa OYKOB, JIMH3, BEIOOp (poToammapara, onmupasch Ha 3HAHUE €r0 ONMTHYECKUX
XapaKTEePUCTHK);

- OOBSICHATP SIBIICHHS: WHTEPPEPEHIIHS, TUPPAKIHS, TUCTICPCUS U TTOJISIPH3AIHS CBETA;

- 3HaTh OMpEJeNeHUs] (PU3MUYECKUX TOHSATHIA: CKOPOCTh CBETa, MOHOXpOMAaTHYecKas BOJIHA,
uHTephEepeHIIMONHas W Ju(paKIMOHHAs KapTHUHBI, KOTePEHTHBIE BOJHBEI, 30HBI DpeHens,
BEKTOPHBIC JHAarpaMMBbl, pa3peliarorias CrioCOOHOCTh ONMTHYECKUX TPUOOPOB;

- TOHUMATh CMBICI OCHOBHBIX (H3UUECKHX 3aKOHOB/MIPUHIIMIIOB /ypaBHEHHWNA: TPUHIIUI
ltolirenca-dpenens, ycioBHe MHUHAMyMa H  MaKCUMymMa  HMHTEp(PEpEHIMOHHOW |
n(paKIMOHHOW KapTHH, 3JICKTPOMarHUTHAs TEOPHUS CBETA,

- WUCTOJNB30BaTh  IOJNydCHHbIC  3HAHWS B IOBCEJHCBHOH  KM3HH  (Hampumep,
OLICHUBATHIIPEICIBIPA3PEIIAIOIICHCITOCOOHOCTUPA3THYHBIXOTITHYECKUXTTIPUOOPOB);

- OOBSCHATH SBJIICHUS: M3IY4YCHHE CBeTa (TEIUIOBOE H3IyYCHHE, DSJICKTPOIIOMUHECICHIHS,
KaTOIOJTFOMUHECIICHIINS, XeMUTFOMUHECIICHITHS, (POTOTFOMHHECIICHIINS);

- 3HaTh omnpeAeicHHs (OUIMYECKHX TOHATHH: CIEKTP H3JIy4eHHs, WHTCHCUBHOCTh
AJIEKTPOMArHUTHOTO W3JIYYEHUS, CIEKTpaJbHbIe TPUOOPHI, HENpPEphIBHBIC W JIMHEWYAThIe
CIIEKTPBI, CIEKTPATBbHBIM U PEHTICHOCTPYKTYPHBIN aHaU3, yIbTpaduoieToBoe u HHPppakpacHoe
W3IYYCHUs, PEHTT€HOBCKHE JTy4H,

- TOHMMAaTh CMBICII OCHOBHBIX (HU3MYECKUX 3aKOHOB/IPUHIIMIOB /ypaBHEHHIA: MEXaHH3M
W3ITYYCHUS CBETA BEIICCTBOM;

- HCIIOJIL30BATh MOJYYCHHBIC 3HAHUS B IOBCETHEBHOMW JKU3HHU (HAIIPUMEP, 3HATH TOJI0KUTEIBHOE
U OTPHUIIATENILHOE BIHSHUE YIbTPAPHUOIECTOBOIO U3TYUCHHUS HA YETIOBCUCCKUN OPraHu3M);

- OOBSCHATH SIBIICHUS: OTHOCHUTEJIIBHOCTh OJHOBPEMEHHOCTH, OTHOCHTEIBHOCTh PACCTOSHUM,
OTHOCHTEJILHOCTh TIPOMEKYTKOB BPEMECHH;

- 3HaTh OMpeJesieHUs] (PU3MUCCKUX MOHITUN: COOCTBEHHOE BPEMsl, PESITUBUCTCKUI HUMITYIIbC,
Macca MOKOs, JHEPTus MOKOS, PEIIATUBUCTCKAsE KHHETUYECKast SHEPT v

- TOHHMMATh CMBIC] OCHOBHBIX (PU3MYECKUX 3aKOHOB/IPHHIMIIOB /YpaBHEHHH: MOCTYJIAThI
TEOpPUU OTHOCHUTENIBHOCTH, MpeoOpa3oBaHus JlopeHla, PpeNATUBUCTCKMIA 3aKOH CIIOXKEHUS
CKOpOCTEH, 3aBUCUMOCTb MacChl OT CKOPOCTH, PEIATUBUCTCKOE YpaBHEHHE JIBUKEHHUS, TPUHIIHI
cooTBeTCTBUS, (hopmyna OHHIITENHA, PENATUBUCTCKOE COOTHOILIEHHUE MEXIy OHHeprueil u
UMITYJIBCOM;

- HWCHOJBb30BAaTh TIOJyYEHHbIE 3HAHHUA B IOBCEJHEBHOM JKM3HU (HampuMmep, Yyder
OTHOCHUTEJIBHOCTH IIPU OLIEHKE PACCTOSIHUHN, CKOPOCTH);

- OOBSICHATH SIBICHHS: PaBHOBECHOE TEIJIOBoe u3nyudeHue, Gporodddext, spdpext Komnrona,
JIaBJIeHHE CBETa, XMMHUUYECKOE JIEHCTBHE CBETA, 3allCh U BOCIIPOU3BEICHNE 3BYKa,

- 3HaTh ONpeJeNeHHs (PU3NUECKUX MOHATUN: aOCOIIOTHO YEPHOE TEJ0, KBAHT, (POTOH, SHEPTUS U
UMIYIbC (GOTOHA,



- MOHMMAaTh CMBICJI OCHOBHBIX (PM3MUYCCKUX 3aKOHOB/MPHHIMIOB: rumnoTe3a [lmaHka, Teopus
doTorddekra;

- UCIOJIb30BaTh IMOJYYCHHBbIE 3HAHUS B TOBCEAHEBHOM JKU3HMU (HAIpUMeEp, IMOHUMaHUE
NPUHIIMIIOB CO3JIaHus poTorpadun);

- OOBSICHSTD SIBIICHUS: U3ITyYCHHUE CBETa aTOMOM, KOPITYCKYJISIPHO-BOJTHOBOU JTyasTn3M;

- 3HaTh OMpeJeNieHUs (PU3UYECKUX IMOHATHI: MoJenb ToMCOHa, IUIaHETapHAas MOJCIh aToMa,
MOJIENIb aToMa BoJopojAa 1o bopy, sSHeprus HOHU3ALMU, BOJIHBI BEPOSATHOCTH, Ja3ep,
WHIYIIUPOBAHHOE U3JTYYCHHE, HEIIMHEWHAS ONTHKA,

- MOHHUMAaTh CMBICII OCHOBHBIX (DU3MUYCCKMX 3aKOHOB/TIPUHIMIIOB /YpaBHEHHIA: CHEKTPAIbHBIC
3aKOHOMEPHOCTH, NOCTyNaTthl bopa, runore3a e bpoitis, cOOTHOIIEHHWE HEONPENETICHHOCTEN
leiizenbepra, nmpunnun I[laymm, mepmomudeckas cuctemMa MeHzeneeBa, MPUHIAI JACHCTBHS
J1a3epoB;

- HCIOJb30BaTh TIOJYYCHHBIC 3HAHUS B TIOBCEJHEBHOW JKM3HU (HAIPUMEp, OIICHUBATH
«IHEPTeTUUYCCKUI BBIXO » JIA3EPHOT0 U3JTYUCHHS, HCIOJIb3YEMOTO B MEAMIIMHCKUX TCIIAX);

- OOBSICHATD SIBJICHUS: €CTECTBEHHASI U HICKYCCTBEHHAsI PAMOAKTUBHOCTE;

- 3HaTh OompeaeNeHns (PU3NUECKUX MOHATUHN: anbda-, 6eTa- U raMMa- U3TyYeHUs, IEPUOJ MOy
pacrnaja, U30TOMbI, HEUTPOH, MPOTOH, SFACPHBIE CHJIBI, CHJIILHOE B3aUMOJCHCTBUE, AHArPAMMBbI
deltHMaHa, BUPTyaJIbHBIC YaCTHUIIbI, ME30HBI, HYKJIOHBI, YHEPTHUS CBSI3U aTOMHBIX SJIEP, yACIbHAS
SHEPTHs CBSI3HM, YHEPTETUUYECKUM BBIXOJ SACPHBIX DPEAKIUU, SACPHBIA PEaKTop, KPUTHUECKas
Macca, TepMOsiIEpHbIe PeaKIiy, 1032 U3Ty4eHUs;

- TOHHMATh CMBIC]I OCHOBHBIX (DHU3MYECKMX 3aKOHOB/TIPUHIIMIIOB /ypaBHEHHi: 3aKOH
PaZMo0aKTUBHOIO paclaja, MpaBuio CMEIIECHHUS;

- HCIOJB30BaTh TMOJYYCHHBIC 3HAHUS B TIOBCEAHEBHOM >XM3HU (HampuMep, 3HATh CIOCOOBI
3aIUTHI OT PAJTUOAKTUBHBIX H3ITyICHH);

- OOBSICHATD ABJICHUS: C1a00€ B3aUMO/ICHCTBUE, B3aUMOIEHCTBHE KBAPKOB;

- 3HaThb oOmNpeAereHUs (QUINYECKUX TOHATHI. aHTUYacTHIA, MO3UTPOH, HEUTPHHO,
MIPOMEXYTOUHbIE O030HBI, JIEITOHBI, aIPOHbI, 0APUOHBI, ME30HBI, KBAPKHU, TJIFOOHBL;

- MOHUMAaTh CMBICJI OCHOBHBIX (PM3MYECKUX 3aKOHOB/MPUHIUIOB. runote3a [laymu, cymHocTh
pacmaza d3J€MEHTApHBIX  4YacTHIl, €AWHasg Teopus ciaabblX M AJIEKTPOMArHUTHBIX
B3aMMOJICHCTBUH,

- OOBSACHATDH SIBJICHMS: BOZHUKHOBEHHE NMPUIMBOB Ha 3eMIle, COJIHEUHbIE U JIyHHbIE 3aTMEHU,
SIBJICHHE METE0pa, CYIIECTBOBAHUE XBOCTOB KOMET, «pa30eraHue» rajlakTuk;

- 3HAaTh OMNpeAeNeHUS AaCTPOHOMHUYECKHX/(DU3MYECKUX TIOHATUH: TeOleHTpUYeCKas U
TeJIMOLIEHTPUYECKAss CUCTEMA OTCYETA, aCTPOHOMHUYECKAsl €IMHUIIA, CBETOBOM I0Jl, CBETUMOCTb
3Be3], I1aHeThl COJIHEYHOM CUCTEMBI, FAIAKTUKA;

- IOHUMATh CMBICI OCHOBHBIX ACTPOHOMHUYECKHUX/(PU3HUCCKUX 3aKOHOB/IPUHITUITOB /ypaBHEHU:
TUINOTE3bl IPOUCXO0XKIeHUS U pa3BuTHsi COTHEUHOM CUCTEMBI, 3aKOH Xa00:7a;

- WCIOJIb30BaTh  TMOJIyYCHHBbIE  3HAHHUA B TIOBCEJHEBHOW  KU3HU  (Hampumep,
KPUTHYECKHOIICHUBATHACTPOHOMUYECKYIONH(POPMAIHIOBPA3 TN YHBIXMCTOYHUKAX);

- YMeThb CTPYKTYpHUpOBaTh, CHCTEMAaTHU3UpPOBaThb M 0000IIaTh (U3NYECKUE 3HAHUA B BHUJE
bu3ryeckoi kKapTHHBI Mupa (Harpumep, B GopMe CXeMaTHIECKOTO H300paXKeHN).

3. Coaep:xanve yueoHoro kypca epusuxku 11 kiaace

(175 4, 5 4 B HEAETIO)
MaruutHoe moje Toka (10 1)

MarsuTtHbIe B3aUMOACUCTBUA. MarHuTHOE o€ TOKOB. BEKTOp MarHUTHOW WHIYKIUH.
[ToTok MarHUTHON MHAYKUMHU. JIMHUM MarHUTHOM MHAYKIUH. 3akoH buno—Casapa—IJlamiaca.
3akoH Amnepa. CUCTEMbl €IMHUI] JUISl MarHUTHBIX B3auMojedcTBUM. lIpumeHeHHs 3akoH a
Ammnepa. DneKkTpousMepHuTeabHble TpUOOpbl. JlelCTBHE MarHUTHOTO MOJS Ha JIBIKYIIMKCS
3apsan. Cuna Jlopenna. Ilpumenenne cunbl JlopeHua. Llukianuecknii ycKOpUTEb.
JleMoHCTpanuu:

- IIPOBOJHUK C TOKOM—HUCTOYHUK U UHIUKATOP MarHUTHOT'O IOJIS;



- OIBIT DpCTena;
-BUACO(DUIBM PO COBPEMEHHBIE YCKOPHUTEIHU 3aPSHKCHHBIX YaCTHIL.
DJieKTpOMarHuTHast HHAYKIus (8 )

OTkpbITHE 3JIEKTpOMAarHUTHOM MHAYKUMH. [IpaBuno Jlenua. 3akoH 3JIEKTPOMAarHUTHOM
uHaykuu. BuxpeBoe snexrpuueckoe mnoisie. DJ{C MHAYKIUM B JBIXKYIIMXCS TMPOBOJIHHUKAX.
NHnykunoHHbIE TOKHM B MAacCHBHBIX NPOBOJHUKaX. CaMOuHIyKIusA. HIYKTUBHOCTb. SHEPTHS
MAarHUTHOTO TIOJISI TOKA.

JlemoHCcTpanuu:

—sIBJICHUE AJICKTPOMArHUTHON WHIYKITUY;
—PUHITUI TeHEePaIUU TEPEMEHHOTO TOKA;
—MWHAYKIIMOHHBIE TOKA B MACCUBHBIX IMPOBOJIHHUKAX;

—TpaHchopMarrs IepeMEHHOT0 TOKa.
MarHuTHbIe CBOliCTBa BenecTBa (44)

MarsuTHas NpPOHUIAEMOCTh - XapaKTEPUCTHMKA MAarHUTHBIX CBOWCTB BELIECTB. Tpu
Kjlacca MarHMTHbIX BemliecTB. OObscHeHue mapa- W auaMartHerusma. OCHOBHBIE CBOWCTBa
¢deppomaruerukoB. O npupoze peppomarnerusma. [lpumenenne peppoMarHeTUKOB.
JlemoHCTpanuu:

- BU1€0(UIIbM MO MapaMarHeTUK, JUaMarHeTHKU 1 (eppOMarHeTHKH.

KOJIEBAHUSI U BOJIHBI (364)
Mexannueckue Kojedanus (94)

Knaccudukanus konebanuil. ypaBHEHHE IBUXKEHUS TPpy3a, MOJBEIICHHOTO Ha MPYXKHUHE.
ypaBHEHHE [IBI)KEHUS MAaTeMaTH4YEeCKOro MasTHHKA. ['apmoHuueckue kosneOanus. I[lepuon u
4acToTa rapMOHMYECKUX Koyiebanuii. daza konebanuii. OnpenencHne aMIIMTy Ikl 1 HadaaIbHON
¢a3pl U3 HadaJdbHBIX YclIOBHHA. CKOpPOCTh M YCKOpPEHHE NpHU TapMOHHYECKHUX KOJICOAHMSIX.
[IpeBpamienuss »Hepruu. 3aryxawmmue KoJjiebaHus. BreiHykneHHble KoseOaHus. Pe3onHanc.
CrnoxxeHue rapMOHUYECKUX Kosiebanuid. CriekTp KosebaHuii. ABTOKOJICOaHUSI.

JleMOHCTpanuu:

—pa3nu4HbIe BUABI KOJIEOATeIbHOTO JBHKECHUS;
—PpE30HAaHC;

—BuU0UIBM ITPO aBTOKOJICOAHHMS.

DJieKkTpUYeckue Kojedanus (94)

CBoOoHbBIE U BBIHYX/IEHHBIE 3JeKTpuueckue kosiebanus. [Iponeccel B konebareabHOM
koHType. ®opmyna Tomcona. [lepemennslii 3nekTpuueckuil ToK. [[efcTByroMEe 3HAUEHUS CUJIIBI
TOKa U HanpsbkeHus. Pe3ucrop B Lenu nepeMeHHOro toka. KongeHncarop B enu nepeMeHHOro
ToKa. Karylika H”HAYKTUBHOCTH B LIENM NIEPEMEHHOTO TOKa. 3akoH OMma I Lleny epEMEHHOTO
TOKa. MOIIHOCTh B LIEMM INEPEMEHHOTO TOKa. Pe30HaHC B 3yleKTpUYecKOW Lenu. JlaMnoBsli
reseparop. I'eHepaTop Ha TpaH3UCTOPE.

JleMoHCTpanuu:
- IepeMEeHHBIH TOK (BUAC0IEMOHCTPALHS).
IMpou3ssoacTBo, nepenaya, pacnpenejieHne U HCIMOJIb30BaHHE YJIEKTPHUYECKOi IHeprun (54)

I'enepupoBanne  dJIeKTpUYECKOW  3Hepruu.  ['eHepatop  NMEpEMEHHOrO  TOKa.
Tpancdopmarop. Bempsimienue nepemenHoro toka. Tpexdasnsiii Tok. CoequHenue oOMOTOK
reHeparopa Tpex(dazHoro Toka. CoenuHeHHE MOTPEOUTENECH SIEKTPUUECKON SHEpruu.
ACHHXpOHHBIN  3neKkTpojBurarens. Ipexdasusiii  Tpanchopmatop. IlpousBoactBo
HCIIOJIb30BAaHUE IIEKTpUUYECKOU dHepruu. [lepenaya u pacrpeneneHue dIeKTPUYECKOW SHEPTUN.
D¢ dexT MBHOE UCTIOIB30BAaHUE AEKTPUUECKOM SHEPTUH.

JleMoHCTpanuu:



- BUJICO(DMIIBM TIPO MPOU3BOJCTBO, Nepeaady, pacupeaenaeHue 1 3p¢GeKT UBHOE HCIOJIb30BaHHUE
JNEKTPUYECKON SHEPIUU.
Mexanuveckue BoJIHbBI. 3BYK (54)

Bonnosble sBienus. [lonepeunsie BosiHbL JlimHa BOJHBI. CKOPOCTH PACIpOCTpPaHEHUS
BOJHBI. [IpononbHblEe BOJHBI. ypaBHEHHE Oerymieid BoiHbl. CTOsuMe BOJIHBI KaK CBOOOJHBIE
KoJieOaHus TeNl. BOJIHBI B cpefie. 3ByKOBbIe BOJIHBI. CKOpOCTb 3ByKa. My3bIKalbHbIE 3BYKU U
myMmel. [')poMkocTh M BbICOTa 3ByKa. TemOp. JlnanmazoHbl 3BYKOBBIX 4YacTOT. AKYyCTHUYECKUM
pEe30HAHC. M3Iy4YeHHE 3BYKa. YIbTpa3ByK W HHPpa3Byk. Murepdepenuuss BosH. [IpuHIMD
['tolirenca. 3akon orpaxenus BoyH. [Ipernomienue BoH. Judpaxius BoIH.

JlemoHCcTpanuu:
- pa3IUyHbIC BU/IBI BOJIH (BHICOIEMOHCTPALIUS WM HATYPHBINA IKCIIEPUMEHT).
DJIEeKTPOMATrHUTHbBIE BOJIHBI (84)

CBsi3b MeXay MEpPEeMEHHBIM OJJIEKTPUUYECKUM U MEPEMEHHBIM MArHUTHBIM TOJISIMHU.
DNeKTpOMarHUTHOE IoJie. DJEKTPOMAarHWTHas BOJIHA. HM3JIy4YE€HHE 3JEKTPOMAarHUTHBIX BOJIH.
Knaccuueckast Teopust UM3Iy4eHHs. OHEprusi  AJIEKTPOMArHuTHOil  BosHBL — CBoiicTBa
ANIEKTpOMAarHuTHeIX BoJH. WM300perenue pagno A.C. [lomosbiM. IlpuHLIMIBI pagnoCBs3H.
AmriutynHas Monyasmnus. JlerektupoBanHue koJsiebanuid. [Ipocteimmii  paguonprueMHUK.
CynieprerepoauHHblid TIpUeMHUK. Pacnpoctpanenune paanoBoJiH. Pammonokanus. Ilonstue o
TeNeBUICHNH. Pa3BUTHE CPENCTB CBA3H.

JlemoHCTpanmu:

-onbITHI ['epra;

- BU1€0(UIIBM NP0 PAIMOCBS3b U TEIEBUICHUE;
- CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.

OIITUKA (184)
Pa3BuTHe B3I/IS/10B HA IPUPOY CBETA.
I'eomeTpuueckas onTuka (84)

CBeToBBIC JTy4H. 3aKOH MPSMOJIMHEHHOTO pacmpocTpaHeHus cBera. ¢oromerpus. Cuma
ceera. OcemeHHOCTh. SIpkocTh. (Qoromerpsl. IlpuHiun depma W 3aKOH TE€OMETPUUECKOU
ontuku. Otpakenne cBera. Ilnockoe 3epkamo. Cdepuueckoe 3epkano. Iloctpoenue
n3o0pakeHu B chepudyeckoM 3epkajie. YBenunueHue 3epkaina. [Ipenomienue cBera. [lomHoe
oTpaxkeHue. IlpenomneHue cBera B IUIOCKONAPAJUICIBHOW IJJACTUHKE W TPEYroJIbHOM
npusme.llpenomnenue Ha cdepuueckoir nosepxHoctd. Jluuza. dokycHoe paccTrosHUE H
ontuyeckas cuna JauH3bl. Dopmyna auH3bl. [locTpoenue uzoOpakeHHid B TOHKOW JIMH3E.
VYBenuuenue nuH3bl. OCBELIEHHOCTh H300pakeHUs, naBaeMoro nuH30iM. HemocraTku nuH3.
dotoamnmapar. [Ipoeknuonnsiii annapar. ['na3. Ouku. Jlynma. Mukpockon. 3puTenbHbIE TPYOBI.
Teneckomnsl.

JlemoHcTpanuu:
- T€Hb U TOJIYT€Hb, 3€PKAILHOE U PACCESIHHOE OTPaXKCHHE, PABEHCTBO YIJIa OTPAXKEHUS YTy
MaJICHNUs;
- IPEJIOMJIEHHE CBETA, MIOJHOE BHYTPEHHEE OTPAKEHUE;
-IIPOXO’KJIEHUE CBETA Yepe3 MII0CKONapaUIeNIbHYIO INIACTUHKY U TPEYTOJIBHYIO IIPU3MY;
-IPOXOXKAECHUE CBETa uepe3 COOMPAOLIYI0 U PACCEHMBAIOUIYI0 JHMH3BI C pa3sHbIM (DOKYCHBIM
paccTOsTHUEM;
- BU1€0(UIIBM MPO ONTHYECKUE MTPUOOPHI.

CBeToBbI€ BOJIHBI (54)

Ckopoctb cBera. [lucmepcus cBera. Murepdepenuus cera. Habmonenue
uHTepdepeHuu B onTuke. J[mmHa cBeToBOW BONHBI. MHTepdepeHIus B TOHKUX IJICHKaX.
Konpia Herorona. HexoTopeie mpumenenuss untepdepenuuu. Judpaxmus ceta. Teopun
mippakmun. dudpaxnus Openens Ha mnpocThix oObekTax. Hudpaxnus Dpaynrodepa.
JudpaxironHas



pemerka. Paspemaromasi criocoOHOCTb MHUKpOCKOIIA M Tesieckoma. IlomepeyHocTh CBETOBBIX
BouH. [lonspusanus cBera. [lonepeyHOCTh CBETOBBIX BOJIH U 2JIEKTPOMArHUTHAsI TEOPUS CBETA.
JlemoHCTpanuu:

-pa3JioskeHue 0eJIoTo CBEeTa MPH MPOXOKACHUH Yepe3 MIPU3MY;

- uatepdepenys (B Ounpusme Openens, B TOHKUX IUICHKAX, Koublia HeioToHa) u qudpakmms
(Ha KpyrJIOM OTBEPCTHH, KPYIJIOM dKpaHe, JJIMHHOHN Y3KOM IIeJIH) CBETa;

- pa3noxeHue 0enoro ceera JU(PPaKIMOHHON PEIIETKON, TPOXOkKAEHHE MOHOXPOMAaTHYECKOTO
cBeTa yepe3 AU(PaKIMOHHYIO PEHIETKY;

- IPOXOXK/ICHHUE CBETA Yepe3 MOIAPU3aTOP U aHAIHU3ATOP.

N3aydenue u cnexkTpsl (54)

Bunel wznydenmii. Mcrounuku cBera. CrekTpel M CHEKTpajibHble NpuOOpbl. Bujel
cnektpoB. CnexTpanbHblii aHanu3. HWMHppakpacHoe u  ynbTpaduoOIETOBOE  H3JIyYEHUS.
PentrenoBckue myun. [1Ikana 3J1eKTpOMAarHUTHBIX U3ITy4EHUH.

JlemoHCTpanmu:

- JINHEWYAThIN CIEKTP;

- BUJIOQWIBM PO MCIOJIb30BAaHUE CIEKTPAJIBHOTO aHalM3a B Pa3IMYHbIX cdepax HAyKd U
NEATETBbHOCTH YEJIOBEKA;

- IIIKaJa 3JEKTPOMArHUTHBIX U3TyYEHU.

OCHOBBI TEOPUH OTHOCHUTEJIBHOCTH (4u)

3aKOH DJJIGKTPOJAVMHAMHKA W TPUHIMI OTHOCUTENIBHOCTH. OmbiT MalikenbcoHa.
[Toctynatel Teopun OTHOCUTENHHOCTH. OTHOCUTENHHOCTh OJTHOBpEMEHHOCTH. [IpeoOpa3zoBanus
Jlopennia. OTHOCUTENBHOCTh pacCTOSTHUM. OTHOCHUTEIBHOCTh MPOMEKYTKOB BpPEMEHHU.
PensiTuBUCTCKMI 3aKOH CIIOKEHUS CKOPOCTEW. PensTuBrUCTCKas quHAaMUKa. 3aBUCUMOCTh MacChl
oT ckopocTd. CuaxpodazoTpoH. CBsI3b MEKTy MacCOM U SHEPTHEH.
JleMOHCTpanuu:
- BUJCO(PHIBM PO CTAHOBJICHUE CTICITUATBHONW TEOPUH OTHOCUTEIHHOCTH.

KBAHTOBAS ®U3UKA (404)
CaeroBble KBaHThI JlelicTBus cBeTa (84)

3apoxaeHue KBaHTOBOM Teopuu. ¢dotodddexr. Teopus ¢oro 3¢dekr a. (HOTOHBL
[Ipumenenne doto sddext a. JlaBneHue cBeta. XUMHUECKOE ACHCTBUE cBeTa. (ororpadums.
3anuch U BOCIIPOU3BEICHUE 3BYKa B KHHO.

JleMOHCTpanuu:
-SIBJICHUSI, MPOUCXOJSIINE TPU OCBEIICHWH pPA3IUYHBIMM HMCTOYHHKAMU CBETa 3apsHKECHHOU
[IMHKOBOM MJIACTUHKHU, COEMHEHHOM C 3JIEKTPOCKOIIOM;
- BU1€0(UIIbM MPO CTAHOBJICHUE U pa3BUTHE (HOTOrpaduyecKoro HCKyCcCTRA.
ATtomuas ¢puszuka. KantoBasi Teopus (84)

CrnektpanbHble 3akoH omepHOCTH. CrTpoeHue aroma. Mozenb Tomcona. OTBITHI
Peszepdopna. [Inanerapuas moaens atoma. [loctynarsr bopa. monens aroma Bogopoaa o bopy.
DKCIepUMEHTAbHOE JI0KA3aTeNIbCTBO CYIIECTBOBAHMS CTAI[MOHAPHBIX COCTOSHUM. TpyaHocTH
teopun bopa. KsantoBas mexanmka. KopmyckynspHo-BomHOBoW ayanu3M. CooTHolIeHue
HeomnpeneneHHocTel ['eiizenOepra. BoJHBI BeposATHOCTH. MHTepdepeHLus BeposSTHOCTEH.
MHoOTr031eKTpOHHbIE aTOMBbl. KBaHTOBBIE HCTOUHUKU CBETa— JIa3€pHhI.

JleMoHCTpanuu:
-BU1€0(UIIBM TIPO OMBbITHI Pe3epdopaa;
- J1a3epsbl.
®du3uka aToOMHOro0 siapa (84)

ATOMHOE PO W DJEMEHTapHbIe YacTUIBL. MeToAbl HAOMIOACHUS W PErUCTPAIUU
AIIEMEHTapHBIX YacTUll. OTKPBITHE €CTeCTBEHHOW pPagrOaKTHUBHOCTH. Anbda-, OeTra-u ramma-
u3nydeHus. PagwoakTuBHBIE TpeBpalleHHs. 3aKOH paJuoakTHBHOTO pacnaaa. [lepwon momy



pacrazja.

W3oronsl. IlpaBuno cmemenus. MckyccTBEHHOE IpeBpallleHue aTOMHbIX siaep. OTKpeITHE
HelTpoHa. CTpoeHHME aTOMHOIO sjpa. SIIepHbIE CHJIBL. DHEPIHsl CBSI3U ATOMHBIX SJIEP.
HckyccTBeHHas panoakTUBHOCT. SnepHbie peakuuu. [enenue saep ypana. Llennsie saepHbie
peakuuu. SnepHbeiii peaktop. TepmosuepHele peakuuu. I[IpuMeHEHHE SIEpHOM SHEPruUM.
[lonyyenue paaMOaKTUBHBIX H30TOIIOB M UX IIPUMEHEHHE. buoiornueckoe nencTBHE
PaaMOAKTUBHBIX U3Ty4EHU.

JlemoHCTpanmu:

-- ICICTBHE Ta30pa3psAIHOrO CUETUHKA;

—BHIC0()UIBMBI PO METOAbI HAOIIOJCHUS U PETUCTPAILIUH 3JIEMEHTAPHBIX YacTHIL, SIIEPHBINA
pPEaKkTop, UCIOJIb30BaHUE PATUOAKTUBHOTO U3JIyYEHUs B PA3JIMYHBIX LIEISAX.

DeMeHTapHbIe YacTHIBI (84)

Tpu srana B pa3BUTHM (U3HKU 3IEMEHTapHbIX YacTULl. OTKphITHE MO3UTPOHA. AHTHU
yactuubl. Pacnan HeliTpoHa. OTkpbITHE HEUTpUHO. [IpoMexyTouHble 0030HBI — MEPEHOCUYUKU
cnabpix  B3aumojielicTBui. CKOJIBKO  CyHIECTBYET  d3JEMEHTapHbIX yacTul. KBapku.
B3aMMOJICHICTBHE KBAPKOB. | JIFOOHBI.

JlemoHCTpanmu:
- BU1€0(MIbM MPO OTKPHITUE PA3TUYHBIX 3JIEMEHTAPHBIX YACTHII.

CTPOEHUE BCEJIEHHOM (8u)

ConHeyHas cucTeMa Kak KOMIUIEKC TeJl, MMeEIIMX oOuiee npoucxoxiaeHue. OOmue
xapakTepucTuku TaHer. [lmanersl 3emHoi rpynmbl. Jlanekue mnaHeTsl. COJHIE U 3BE3[IBI.
Crpoenue u sBoronus BeeneHnoi.

JleMOHCTpauu:
- ¢poTorpaduu 1IaHET, KOMET, CITyTHHKOB;
- TUTIbI TE€JIECKOTIOB.

3HAUYEHUE ®U3UKU 51 OB bSACHEHUSA MUPA
N PA3BUTHUSA ITIPOU3BOJUTEJBbHBIX CUJI OBIIECTBA (24)
Enunas dusnyeckas kaptuna Mupa. @usnka M HAYyIHO-TEXHUYECKAST PEBOJIOIIHS
JleMOHCTpanuu:
- BUJOPHIBM PO PA3BUTHE TEXHOJIOTHH, 0a3UPYIOMINXCS HA JOCTIKEHUSIX COBPEMEHHOM
bu3uKH.

4, DopMbI OPraHM3aANMM VUYCOHDLIX 3aHATHHA, OCHOBHBIEC BUILI VY€OHO! AeATEeILHOCTH

Y4auThIBas YpOBEHb Pa3BUTHS U CHOPMUPOBAHHOCTh YHUBEPCAIBHBIX YYCOHBIX ICHCTBUI
00ydJaroImuxcs, a TaKkKe HHIMBUAYaJIbHbIE OCOOCHHOCTH BOCIPUATHS Y4eOHOTO Marepuaia
COBPEMECHHBIMU IIIKOJIbHUKAMH TPUMEHSIOTCS clenyromue (GOpMbl, METOABI, TEXHOJIOTHU
oOyueHus:

- YPOK HM3Yy4YEHHs HOBOTO MaTepuaia. YpOK-JIEKIHs, YPOK — Oecela, YpOK C HCIOJIb30BaHHEM
y4eOHOTO BHICOPUIbMA, YPOK TEOPETHUECKMX WM MPAKTUYECKUX CAMOCTOSITEIBHBIX PaboT
(uccnmemoBaTeIbCKOTO THITA), KOMOMHUPOBAHHBIN YPOK.

- YpOK COBEpIICHCTBOBAaHUS 3HAHWW, YMCHHMH M HAaBBIKOB. YPOK pEIICHUs 3aja4, YpOK
CaMOCTOSITENIbHBIX Pa0oT, ypOK-TabopaTopHasi paboTa, YpOK MPAKTHUECKUX pabOT, IKCKYpCHS,
MPAKTUKYM.

- ypoK 0000IIeHHsT W CHUCTeMa TH3AallMd 3HAHUW: YPOK-CEMHHApP, YPOK-KOHQEpEHIHs,
WHTETPUPOBAHHBIN YPOK, TBOPUECKOE 3aHATHE, YPOK-IUCIYT, YPOK-JIEI0Bas/pojieBas urpa.



- YPOK KOHTPOJIS, ydeTa M OICHKH 3HAHWI, YMEHHH W HAaBBIKOB. yCTHas (hopMa IPOBEPKH,
MHCHhMEHHAs [TPOBEPKA, 3a4E€T, 3a4CTHBIC MPAKTHUCCKHE U 1a00paTOpHbIC pabOThI, KOHTPOJIbHAS
(camocrosiTenbHast) paboTa, ypOK-COpEBHOBAHUE.
- KOMOMHUPOBAHHBIE YPOKH.

OcHOBHBIE BU/BI Y4eOHOU NEATEIBHOCTH Ha YpoKax (U3MKUA - pa3HOOOpasHbIE MPUEMBI

paboThl ¢ y4eOHBIM/HAyYHBIM TEKCTOM, (DPOHTAIBHBIA W JIEMOHCTPALMOHHBIA AKCIIEPHMEHT,
TPYIIOBBIC U IPYTrUe aKTUBHBIE (DOPMBI OpraHU3aUN YUeOHOH IeATEILHOCTH
- CaMOCTOSTEIIbHbIE PA0OTHI;

- mabopaTopHbIE PaOOTHI:

- (ppoHTANIBHBIE OTIBITHI;

- TMarHOCTUYECKOE TECTUPOBAHUE,

- KOHTPOJIbHBIE PabOTHI;

- YCTHBIE U KOMOMHHPOBAHHBIE 3a4ETHI.

KajiengapHo-TtemaTnyeckoe IjiaHupoBaHue Kypca «@u3uka»

11A kaace, npopuIbHBINA YPOBEHb
YMK I'.SA. Msakumes, A.3. CunsikoB @u3uka. diekrpoannamuka.10-11 kaaccsl,

du3uka. Koaedanus u Boannl. 11 kiaace,

®uszuka. ontuka. Kanrosas ¢pusuka.l1 kiaace

dusuka. 3agaunuk. 10-11 kaaccenl. A.Il. PeiMkeBHu

®uszuka. 11kuaacc. ngakruyeckue marepuajnbl. A.E. Mapon, E.A. Mapon

175 4gac., 5 yaca B Hexe10

Yuutean [Hoasin C.A.

Ne Tema/Tema ypoka Yacos
MarnuTHoe noJe Toka (104) 10
1/1 MarunuTHble B3aumoiericTBus. MHCTpyKTax mo 1/0 1
212 MarauTtHO€ 10Jie TOKOB. BEeKTOp MarHUTHOW MHYKITUN 1
3/3 I[Totok MarHuTHOM WHAYKOWU. JIMHUM MarHuTHOM uHAYKUMHU. [IpuHIUI 1

CYIEPIO3UIIUN MArHUTHBIX ITOJICH

4/4 KonTpoabHas padora Nel (BX0aHOM KOHTPOJIb) 1
5/5 3akoH Amrepa. Cucrtema eIMHUIL JUIsl MArHUTHBIX B3aUMOJICHCTBUI 1
6/6 [IpuMenenue 3akoHa AmIiepa. IIEKTPOU3MEPUTEIBHBIC IPUOOPHI 1
77 JlelicTBME MarHUTHOTO TOJISl Ha ABYOKYIIHiics 3apsin. Cua JlopeHna 1
8/8 [Tpumenenwue cuibl Jlopenna. [uknunueckuit yckoputenb 1
9/9 [ToBT.-0600maromui ypok no teme: «KMarHuTHbIe B3aUMOICHCTBUS» 1
10/10 KonTpoabHas padora Ne2 «KMarHuTHoe 1oJjie TOKa» 1
DJeKTpoMaruuTHasi uHaykous (84) 8
11/1 OtkpbiTHE 311/MarHUTHOM HHAYKIHH. [IpaBuno Jlenma 1
12/2 3aKOH 3J1/MarHUTHOM UHIYKIIUU 1
13/3 Buxpeoe anekrpudeckoe nose. 3/1C uHAYKINN B ABMKYIIIUXCS TPOBOJIHUKAX 1
14/4 Pemenne 3agau no reme «3J{C MHAYKIMHU B ABWKYIIUXCS IPOBOTHUKAX» 1
15/5 WNHIyKuMOHHBIE TOKH B MACCUBHBIX MPOBOIHUKAX 1
16/6 Camounnaykuus. UHIyKTUBHOCTb 1
17/7 OHeprus MarHUTHOTO TOJIS TOKa 1
18/8 KonTpoabHas padoraNe3 «1eKTPOMATHUTHAS HHAY KIS 1
MarHuTHbIE CBOiicTBa BelecTBa (44) 4
19/1 MarnuTtHas IPOHUIIAEMOCTh BelecTBa. TpH Kllacca MarHUTHBIX BEIIECTB 1




20/2 OObsicHeHHE ua- ¥ IapaMarHeTu3Ma 1
21/3 Cgoiicta (eppomaruetukoB. [Ipupona peppomaraerusma 1
22/4 [Tpumenenue heppoMarHeTUKOB 1
IMpakTukym (84) 8
23/1 N3ydeHue siBIeHUS 3JI/MarHUTHOW WHITYKITUH 2
24/2
25/3 W3yuenne mpuMeHeHMs CUiIbl AMIiepa 2
26/4
2715 N3yuenne npumenenust cuiisl Jlopenna 2
28/6
29/7 W3yueHne sBIEHUSI CAMOWHTYKITHH 2
30/8
Koseoanus u BosiHbI (36 1) 36
Mexanunveckue koaedanus (9 u) 9
31/1 Knaccudukanus konebanuil. YpaBHeHue koyie0aHU NPYyKUHHOTO MasiTHUKA 1
32/2 VYpaBHeHHE BIKEHUS MAaTEMAaTUYECKOTO MasiTHUKA 1
33/3 I"apmoHnveckre KoyieOaHus, X XapaKTePUCTHKH 1
34/4 CKOpOCTh U YCKOPEHHE MPY TAPMOHUYECKUX KOJICOAHUIX 1
35/5 [IpeBparenus sHeprun. 3aTyxaronue KojaeoaHus 1
36/6 Brinyxnennsie kosebanus. Pesonanc 1
3717 CrnoxeHue TapMOHUYECKUX KOJieOaHuid. ABTOKOJIeOaHUs 1
38/8 Pemrenue 3amay no reme «MexaHndyecKue KoJjJeOaHus» 1
39/9 KonTpoabHas padora Ned «CB0oGOTHbIE MeXaHHYECKHE KOJIEOAHUSI» 1
DJIeKTpOMarHuTHbie Kojiedanus (9 1) 9
40/1 CBoOOIHBIE U BBIHY)KJICHHBIE JIeKTpudeckue kosedanus. KonebarenpHblil KOHTYD. 1
®dopmyna Tomcona
41/2 [lepeMeHHBIH 3TEKTPUYECKUI TOK. JIeHCTBYIOIINE 3HAYEHUS TOKA ¥ HATIPSHK CHUS 1
42/3 Pesucrop B ienu nepeMeHHOro ToKa 1
43/4 Konnencarop u kaTyika HHIyKTUBHOCTHU B LIEMSAX MEPEMEHHOTO TOKa 1
44/5 3akoH OMa Ui Ieny IEPEMEHHOTO TOKa 1
45/6 MouHoCTh B 1IENU NEPEMEHHOTO TOKa 1
46/7 Pe3onaHc B 35ieKTpUUECKO 11enu 1
4718 JlamnoBbli reHeparop. I'eHepaTop Ha TpaH3UCTOpE 1




48/9 Pemenue 3amau mo teme «IlepemMeHHbIH TOK» 1
IMpou3sBoacTBo, nepenaya u MCNOJb30BaHNE YJIeKTPUUECKOIi YIHeprun (5 1) 5
49/1 I'enepupoBanme IEKTPUUYECKOM SHEPTUU. ['€HEpaTOp NEPEMEHHOTO TOKa 1
50/2 Tpanchopmarop. Beimpsimienue Toka 1
51/3 Tpéxdazneriii Tok. CoenHEeHNE TOTPEOUTENEH IITEKTPHUUECKON SHEPTHA 1
52/4 [IpousBosicTBO, epenaya 1 3pGHEeKTUBHOE UCTIOJIB30BAaHUE IIEKTPUUECKOM SHEPTUU 1
53/5 KonTtpoabHas padora Ne5 «IlepemeHHbIN TOK» 1
Mexanunyeckue BoJIHbI. 3BYK (5 4) 5
54/1 BonHoBEIE siBneHus. [lonepednble 1 IPOAOIBHBIE BOIHBI, UX XapAKTEPUCTHKU 1
55/2 VYpasuenue Oeryiieit BoiHbl. CTosiune BOTHBL. BOHBI B cpene 1
56/3 3ByKoBbIe BOJHBL. CKOPOCTh 3ByKa. My3bIKaibHbIe 3BYKH W HIYMBL. ['poMkocts 1| 1
BBICOTA 3BYKa. TeMOp
57/4 Axyctuueckuii pezoHaHc. M3myuenue 3Byka. HWMHQpa3Byk u  yabTpa3ByK. 1
Wnrtepdepennus BonH. [Tpunnun Noiirenca. Ilpenomnenue u audpakums BoJaH
58/5 Pemenue 3amay no reme «MexaHM4YeCKUe BOJIHBDY 1
DJIEKTPOMATHUTHBIE BOJIHBI (84) 8
59/1 DJIEeKTPOMArHUTHOE TI0JIE 1
60/2 DneKkTpoMarHuTHas BoHa. M3imydeHne 3JeKTpOMarHuTHRIX BOJTH 1
61/3 Kiaccuueckas Teopust u3ydeHusI. DHEPTUsl JJICKTPOMArHUTHOM BOJIHBI 1
62/4 CBoO¥CTBa JIEKTPOMArHUTHON BOJTHBI 1
63/5 N3obperenue paano A.C. [TonoeiM. [IpuHImIel paanocsssu. [leTektupoBanue 1
koJsiebanui. [Ipocredimuii paanonpuéMHUK
64/6 CyneprerepoaunHblil npuéMHuuK. Pacipoctpanenue paauoBoiH. Pangunonokamusi. 1
65/7 [Tonsatue o TeneBuacHUU. Pa3BuTHE CPECTB CBA3H 1
66/8 KonTtpoJabHas padora Ne6 «MexaHuveckue BOJIHBL. JJIEKTPOMATHUTHbIE 1
BOJIHBI»
12
IMpakTukym (124)
67/1 N3ydeHue nenu nepeMeHHoro Toka 2
68/2
69/3 N3mepenne eMKOCTH KOHAEHCATOpa 2
70/4
71/5 N3mepenne MHAYKTUBHOCTH KaTyILKH 2
7216
7317 N3ydeHne cBONCTB 3ByKOBBIX BOJIH 2
74/8
75/9 W3yueHue nmpeBpalieHus 3Hepriuu B KosiedaTeIbHOM KOHTYpe 2

76/10




77/11 Omnpenenenre ycKopeHus: CBOOOHOTO TaICHUS TIPY MTOMOIIN HUTSHOTO MasiTHUKA 2
78/12
OnTtuka. (184) 18
Pa3BuTHe B3rJ1s1/10B Ha Ipupoay cBeTa. ['eomeTpuueckas ontuka (8 u) 9
79/1 CaeToBblI€ Jyud. 3aKOH IPSIMOJIMHEWHOTO PaclpOCTPaHEHUs CBeTa. POTOMETPHUS. 1
80/2 Cumna cgerta. [Ipuniun depma 1 3aKOH T€OMETPHUYECKON ONITUKU 1
81/3 Otpaxenue ceta. [Inockoe u chepudeckoe 3epkana. [loctpoeHue n3o0pakeHus 1
82/4 [Ipenomnenne ceera. [TonHoe orpakenue. [Ipenomienue cBera B 1
TUTOCKOTIAPAJUIETIFHOM IIIACTUHE M TPEYroJbHON NpU3Me
83/5 DkcrepuMeHTalbHas 3a1a4a «M3Mepenne okasarelns mpeJoMIICHHS CTeKITa» 1
84/6 JIunzer. @opmyna muH3EL [locTpoeHne n300pakeHus B JIMH3aX. Y BEIIHUCHUE 1
JIMH3BI
85/7 Onrtuueckue mpubopsl. [mas. Ouku 1
86/8 KontpoabHas padora Ne7 «['eoMeTpryecKkasi ONTHKA» 1
CBeToBbI€ BOJIHBI (54) 5
87/1 Ckopocrts cBeta. Jucnepcus cera. Matepdepenuus csera. Uutepdepenius B 1
toHkuX TI€HKax. Konbia Hetotona. [lpumenenus natepdepeHnm
88/2 Hudpaxmus ceera. Judpakunonnas pemérka. Teopus nudpakuun. Andpakams 1
Openens u Ppaynrodepa.
89/3 Pazpemaroniast cnocoOHOCTh ONTHYECKUX TPUOOPOB 1
90/4 Pemenue 3agau «J/Iudpakimonnas peméTka» 1
91/5 [TorepedHOCTh CBETOBBIX BOJIH U MOJISIPU3AINS CBETA 1
N3aydenue u cnexkTpsol (59) 5
92/1 Buap! nznydennii. Mictrounuku cBeta 1
93/2 Crextpsl. Buabl ciektpoB. CrieKTpaabHBIN aHATN3. DKCIEPUMEHTAIBHOE 3a/1aHNE 1
«HabmogeHre CIIonTHOro ¥ IMHEHYaToro CrieKTPOB»
94/3 [IkaJyia 371eKTpOMarHUTHBIX U3Ty4EeHUM 1
95/4 HNudpakpacHoe u yabpTpadroaeTOBOE U3TydeHHUs. PEHTreHOBCKHE JTyun 1
96/5 KonTpoabHas padora Ne8 «BoJsiHOBasi onTHKa» 1
OCHOBBI T€OPHH OTHOCHTEJILHOCTH (44) 5
97/1 3aKOH 3JICKTPOJIMHAMMKH U IPUHIUIT OTHOCHTENBHOCTH. OrbiT Maiikenscona 1
98/2 IlocTynatel ~ TEOpUM  OTHOCHUTENBHOCTH  OJHHIUTEHHA.  OTHOCUTEJIBHOCTH 1
osHOBpeMeHHOCTH. [IpeoOpaszoBanust JlopeHna
99/3 OTHOCUTEIBHOCTD paccTosIHUN. OTHOCHUTEIBHOCTh IIPOMEXYTKOB BPEMEHH 1
100/4 PenaTuBuCTCKHI 3aKOH CIOKEHUSA CKOPOCTEN. DIEMEHTHI PEASATUBUCTCKOM 1
nuHaMUKU. CBs3b MEX]Ty MacCOil M SHEpruei
KBanToBas pusuxa (40 u) 40
CgetoBblie kBaHTHI. [leiicTBue cBera (84) 8
101/1 3aporKIeHUE KBAHTOBOW TEOPUU 1
102/2 dotoadpext 1
103/3 Teopus pororddekra. Pemenne 3amau Ha GpoTorddext 1
104/4 ®otonbl. Umnynbec ¢poToHa 1
105/5 [Tpumenenue pororddexra 1
106/6 JlaBaenue cBera. XUMHYECKOE JCHCTBUE CBETA 1
10717 3anuch ¥ BOCIIPOU3BEICHHE 3BYyKa B KUHO. Pemenue 3agay Ha poTorddexr 1




108/8 KonTtposabHas padora Ne9 «KBaHTOBasi Teopus 31eKTPOMATHUTHOIO 1
U3JTyYeHUSsD)
ATtomHuas ¢pusuka. KBantoBasi Teopus (8u) 8
109/1 Crpoenne atoma. Mojenb TomcoHa 1
110/2 Omnsitel Pesepdopaa. [Tmaneraprast Moeinb atoma 1
111/3 KsanToBbie nocrynarsl bopa. Mopens atoma Bosioposa o bopy 1
112/4 Tpynnoctu Teopun bopa. KBantoBass Mexanuka 1
113/5 KopmyckynsipHo-BorHOBOM yanu3m. COOTHOILIIEHUE HEOTPEIeICHHOCTEH 1
['eitzenbepra
114/6 Bonnsl BepostHocTH. UHTEpdhepenuus BeposiTHOCTEH. MHOT0A/IEKTPOHHbIE 1
aTOMBI
115/7 Jlazepsr 1
116/8 Pemenwue 3am1a4 o teme «CTpoeHHE aTOMa»
du3uka atomHoro siapa (8u4) 8
117/1 ATOMHOE S7pO U 3JIeMEeHTapHbIe YacTULlbl. MeTo 1bl HaOMIOIEHUS U PETUCTPALlUU 1
AIIEMEHTAPHBIX YaCTHUI]
118/2 PannoaktuBHOCTH. BUABI paglioakTHBHOCTH 1
119/3 PannoaktuBHBIC MpeBpalieHus. 3aKOH PaMOAaKTHBHOTO paciiaia 1
120/4 N3ortombl. MIckyccTBEHHOE TMpEeBpalieHne aTOMHBIX sAep 1
121/5 OTtkpeiTHe HelTpoHa. CTpoeHHE aTOMHOTO sijipa. SIJIepHbBIe CHUITBI 1
122/6 DHeprus CBI3U aTOMHBIX sfep. SAnepHbie peakiuu. Jlenenue saep ypana 1
123/7 Lennble siaepHbIe peaknuu. SaepHbpiii peaktop. TepMosiiepHbIe peaKIuu. 1
[IpumeneHne SaepHO SHEPTUn
124/8 [Tony4yenue paaroakTHBHBIX H30TOINIOB U WX MpUMEHeHue. bronornueckoe 1
JIeCTBHE PaJMOAKTUBHBIX U3ITyYCHHM
DJieMeHTapHbIe YacTUbI (89) 8
125/1 Tpu 3Tana B pa3BUTUU HU3UKU HIEMEHTAPHBIX YaCTHII 1
126/2 [To3uTpoH. AHTHYACTHIIBI 1
127/3 Pacman nvetitpona. Heirpuno 1
128/4  [[IpomexyTouHbie O030HBI — IEPECHOCYMKH CIIA0BIX B3aHMMOICHCTBHIA 1
129/5 Kinaccudukanuys 3meMeHTapHbIX YaCTHI] 1
130/6 Ksapku. BzanmoaeiictBrue kBapkoB. I JTH0OHBI 1
131/7 N3ydeHne TpekoB 3apsbKEHHBIX YaCTHIL TI0 TOTOBBIM (poTorpadusim 1
132/8 KonTtpoabHnas padora NelO «@u3uka aToOMHOrO0 siipa» 1
IpakTukym (84) 8
133/1 W3mepeHne 1IMHbI CBETOBOM BOJIHBI IIPU MOMOIIM AU(DPAKIIMOHHON PEIeTKH 2
134/2
135/3 Nzyuenue sanenus Gpotordpdexra. Mzmepenue paboTsl BBIX0a SIEKTPOHA 2
136/4
137/5 W3ydeHne nmpenomieHust cBeTa 2

138/6




139/7 N3mepenne GOKYCHOTO pacCTOSIHHSI TUH3BI 2
140/8
Ctpoenue Bcenennoii (8u) 8
141/1 Hebecnas chepa. 3Bé3nHoe HEOO 1
142/2 3akonbl Keriepa 1
143/3 Crpoenne Conneunoii cuctemsl. [Tmanetsl. Cucrema 3emuis-Jlyna 1
144/4 Massie Tena ComTHEYHOU CUCTEMBI 1
145/5 O6uue ceeaenus o ColiHIe, €ro UCTOYHHUKH SHEPTUU U BHYTPEHHEE CTPOEHUE 1
146/6 dusnyeckas mpupoia 3BE3 1
14717 Hamra "anmaktuka. [Tporcxoxk1eHHE U 3BOTIOLHS TATAKTUK 1
148/8 Kpacnoe cmemenne. Ctpoerue 1 3BoJIONMS BeeneHHOH 1
3Hayenne (PU3NKH 1JI51 00BACHEHUS] MUPA U PA3BUTHA MPOU3BOAUTETbHBIX CHJI 2
obmecTBa (2 4)
149/1 Enunas pusnueckast kapTuHa Mupa 1
150/2 ®u3rKa 1 HayYHO-TEXHUYECKasi peBOJIIOLHUS 1
151/1 HroroBasi koHTpobHasi padora Nell 2
152/2
Oo6o0maroiuee nopropenue (23 u) 23
153/1 Kunemarnka 2
154/2
155/3 JluHaMuKa ¥ CHIIBI B TIPUPO/IE 2
156/4
157/5 3aKOH COXpaHEHUS 2
158/6
159/7 OcHoBsl MKT. I'azoBsle 3akonsl. MKT mneansHOTO rasa 2
160/8
161/9 TepmoguHaMuka 2
162/10
163/11 | B3aumuble IpeBpalCHHs KUIKOCTEH 1 ra3oB. TBEpabIC Teaa 2
164/12
165/13 | DriekrpocraTtuka 2
166/14
167/15 | ITocTOSIHHBINM TOK 2
168/16
169/17 | MarauTHOe moJie. DJIeKTpOMarHUTHAS. WHTYKITHSI 2
170/18
171/19 | MexaHu4eckue KOJIeOaHHsI 2
172/20
173/21 | DnexkTpoMarHUTHBIC KOJIeOaHUsI 2
174/22
175/23 | 3akIr04YHTENBHBIN YPOK 1
HUroro | Konmponsusix pabom — 11 175




