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MNOSACHUTEJIBHASA 3AIIMCKA.
Pabouas nporpamma o yueOHomy npenmety «Pu3nka» COCTaBICHA HA OCHOBE:

- @enepanabHOro rOCYAapCTBEHHOT0 00Pa30BaTEILHOTO CTAaHIaPTa CPEAHEro 00IIero oopa3oBaHus
(yrBepxacéH npukazoM Munoopaayku Poccun Ne 413 ot 17 mast 2012 ronia) ¢ i3MEHEHHSIMU U
nonoigHeHussMu oT: 29 nexabps 2014 r., 31 nexabps 2015 r.

- IlpumepHoii mporpamMmsl cpefHero oo1iero oopazoBaHus 1o Gu3MKe;

- OCHOBHOI 00pa30BaTEIBHOM MPOTPAMMEBI CpetHero ob1iero oopazoanust MKOY
«Manocrynenenxas ClIy;

- Asropckoii nporpammsl: ['.5.MskumeB b.b. Byxosnes H.H.Corckuii. PaGoune nporpammel.

®dwusuka 10 kmacc. — M.: [Ipocsemnienne, 2019

Pabouas mporpamma paspaboraHa B COOTBETCTBHH ¢ yueOHBIM Tu1anHoM MKOY
«Manoctyaenenkas CII» xHa 2023-2024 yueOHbIii o1 1 paccuuTana Ha 68 yacos (2 yaca B Hezelio,
ucxons u3 34 yueOHBIX HEJENb B TOAY).

Peanuzanus yuebHol nporpammMbl odecnieunBaerca Y KM, yrBepkaeHHbIM mipukazoM no MKOY
«Manocrynenenkas CII» ot 30.06.2026r. Ne 47 B cniucke yueOHUKOB, HCIONb3yeMbIX B 2023 - 2024
y4eOHOM TOJy:

- Maxumies I'.51. ®usuka. 10 kaacc (6a3oBbiii ypoBeHs). - [Ipocsemenue, 2019.

W3yuenne Gpu3uku B CpeHUX (MTOTHBIX) 00pa30BaTENbHBIX YUPEKICHUAX Ha 0a30BOM yPOBHE
HAIPABJICHO HA JOCTHMIKCHHE CICAYIOIIMX LeJIei:

. oceoenue 3Hanuil o GyHIaMEHTANIbHbBIX (U3NYECKUX 3aKOHAX U MPUHIIMIIAX,
JIeKALUX B OCHOBE COBPEMEHHOMN (PU3NYECKON KapTUHBI MUpa; HanboJiee BaXKHBIX
OTKPBITUSX B 00J1aCTH (PU3MKH, OKa3aBIINX OMPEAEIIONIee BIUSHUE HAa Pa3BUTHE TEXHUKU U
TEXHOJIOTUH; METOZaX HayYHOTr0 MMO3HAHUS IPUPO/IBI;

. oenadenue ymeHusAMU IPOBOJUTH HAOIIOACHNUS, IJITAHUPOBATh U BHIMOIHATh
AKCIIEPUMEHTBHI, BBIJIBUTATh TUIIOTE3bI U CTPOUTH MOJIENH, TPUMEHSTH IMOTy4YE€HHbIE 3HAHUS
1o (uzuke 111 00bSICHEHUS pa3HOO0Opa3HbIX (PU3MUYECKHX SBICHUHN U CBOWCTB BEILIECTB;
MPaKTUYECKOI0 NCIOJB30BaHus (PU3NUYECKUX 3HAHUI; OLIEHUBATh 10CTOBEPHOCTh
€CTECTBEHHOHAY4YHOU HH(pOopMannu;

. paseumue TO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Ipoliecce MpUOOPETEHHsI 3HaHUIM U yMEHUH 10 (pU3MKe ¢ HCII0JIb30BaHUEM
Pa3IMYHbBIX HCTOYHUKOB HH(POPMAIIMN U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

. socnumanue yOeKICHHOCTH B BO3MOKHOCTH MTO3HAHUS 3aKOHOB MPUPO/IBI;
MCIOJIb30BAHUS JTOCTHKEHUN (PU3UKHU Ha GJ1aro pa3BUTHUS YEIOBEUYECKOM IMBUIIM3ALINY;
HE00XOIMMOCTH COTPYIHUYECTBA B MTPOLIECCE COBMECTHOTO BBIMTOJIHEHUS 3a/1a4,
YBKUTEIBHOI'O OTHOLIICHUS K MHEHUIO ONIOHEHTA MPH 00CYKACHNUHU polieM
€CTECTBEHHOHAYYHOTO CO/IEP KaHUSI; TOTOBHOCTH K MOPAJIbHO-3TUYECKON OIICHKE
HCIIOJIb30BAaHUsI HAYYHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKpPY KaroIIen
CpeIIbl; NCIIOJIb30BAHNE PUOOPETEHHBIX 3HAHUIN U YMEHUH [Tl pelIeHUs TPAKTHUYECKUX
3aJ1a4 TOBCEHEBHOM KHU3HU, 00ecrieyeHHns Oe30MacCHOCTH COOCTBEHHOM KU3HH,
PaIMOHATIBLHOTO MIPUPOIONOIB30BaHUS U OXPAHbBI OKPYIKAIOLIEH Cpebl.

[Ipu peanuzanuu JaHHOW MPOrPAMMBI BBITTOJHSIOTCS CIEAYIOLINE 3A0ayu.



J Pa3BHBATh MBIIUICHUE YYaIIUXCS, JOPMUPOBATH Y HUX YMEHHE
CaMOCTOSITENIEHO TPUOOPETaTh M MPUMEHATH 3HAHUS, HAOIIOIATh U OOBSICHATH
bu3nvecKue SIBICHUS;

o MIOMOYb MIKOJIBHUKAM OBJIA/IETh 3HAHUSIMU 00 3KCIIEPHUMEHTATBHBIX
(axTax, MOHATHUAX, 3aKOHAX, TEOPUAX, METOAAX (PU3MUECKON HAYKH; O COBPEMEHHOM
HAYYHOH KapTHHE MUPA; O IUPOKHX BO3MOXXHOCTSAX MPUMEHEHHS (PU3NUSCKUX
3aKOHOB B TEXHUKE U TEXHOJIOTUH;

o CIIOCOOCTBOBATh YCBOCHUIO HJICH €IMHCTBA CTPOCHUS MaTEPUH U
HEHCYEepIIaeMOCTH IIpoliecca ee MO3HAHUS, TOHUMAHHUIO POJIH MPAKTHKU B TIO3HAHUH
¢u3nUecKUX SBICHUHA U 3aKOHOB;

o (bopMupoBaTh y 00y4aromuXcs O3HABATEIbHBINA HHTEpEC K (PU3HKE U
TEXHHKE, Pa3BUBATh TBOPUYECKHE CITIOCOOHOCTH, OCOZHAHHBIE MOTHBHI YUCHHS;
HOJATrOTOBUTH YUEHUKOB K IMPOIOIHKEHUIO 00pa30BaHMs U CO3HATEILHOMY BEIOOpY
npodeccuun



Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaMeTa
IIpenmeTHbIe pe3yabTaThl

OCHOBBI JIEKTPOANHAMMKH (IIPOI0JIKEHHE)

MaruuTHO€ noJie

OOyuaeMbIit HAYYUTCS

- J1aBaTh OMNPEJEICHUS MOHSATUN: MAarHUTHOE MOJe, MHAYKIMS MarHUTHOTO TOJIs, BUXPEBOE IOJIE,
Cuna Amriepa, cuta JlopeHnia, peppomarueTuk, 1oMeH, Temmneparypa Kropu;

- J1aBaTh OIpPEACIICHNE €IMHUIIA UHTYKIIUY MAaTHUTHOTO TOJIS;

- IEPEUUCIIATH OCHOBHBIE CBOMCTBA MAarHUTHOT'O TIOJIS;

- U300pakaThb MarHUTHBIC JIMHUHU MTOCTOSIHHOTO MarHuTa, MPsSIMOTO MPOBOJAHUKA C TOKOM, KaTYIIKU C
TOKOM;

- HaOJIIOATh B3aUMOJICHCTBUE KATYIIKA C TOKOM M MarHWTa, MarHUTHON CTPEJIKU W TPOBOJHUKA C
TOKOM, JIEHCTBUS MArHUTHOTO TOJISL HA JABMKYIIYIOCS 3apSKEHHYIO YacTHUILY;

- opmyrpoBaTh 3aK0H AMIIepa, TPaHHIIBI €r0 MPUMEHUMOCTH;

- ONpeAeNATh HAINPaBJICHUE JIMHUWA MAarHUTHOM MHIYKIIMM MarHUTHOTO MOJIA C TIOMOIIbIO MpaBUIIa
OypaBurKa, HaIllpaBJICHUE BEKTOPOB CHIIbI Amriepa u cuibl JIOpEHIIa ¢ MOMOINBIO MpaBUiIa JICBOM
pyKH;

- MPUMEHSATH 3aKOH Amriepa u (popMyITy JUTS BRIYHCICHUS CHIIBI JIopeHIia mpu penieHun 3a/1a4;

- TMEPeYuCHsITh TUIBl BEIIECTB MO MArHUTHBIM CBOWCTBaM, Ha3blBaTh CBOWMCTBA JAua-, Mapa- H
(beppoMarHeTUKoB;

- U3MEPATH CUITY B3aUMO/ICUCTBUA KATYIIKH C TOKOM U MarHura.

Obyuaemblil NOIYUUM 803MONCHOCTb HAYYUMBCS

- NOHUMAmMb U O0OBACHAMbL YENOCMHOCMb (PU3UYECKOU Meopul, paziuyams Spanuyvl ee
NPUMEHUMOCTU U MECMO 8 POy OpYeux usuuecKux meoput,

- e1a0emv npuemamu NOCMpOeHUs Meopemudeckux 0OKaA3amenibCmes, a maxdce npocHO3UPOBAHUS.
ocobeHHOCmel NpOMeKaHusi QU3UYECKUX ABLeHUll U NpoOYecco8 HA OCHOBe NONYYEHHBIX
MeopemuuecKux 8bl80008 U OOKA3AMENbCME;

- Xapakmepuzoeamv CUCMEMHYIO CB3b MeHCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMs, Mamepusl (6ewecmeso, noie), 08udCeHue, Culd, SHepusi;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONAAIOWUX (DUBUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUe IKCNEPUMEHMbL,

- Xapaxkmepuzosams 2100aibHble NpoOIEeMbl, Cmosuue neped Uei08edecmeoM:. IHEPeemuiecKue,
chipbegble, IKON02UYECKUE, — U POTb PUIUKU 8 PEeUUeHUU YIMUX NPOoOIeM,

- pewiams HNPAKMUKo-OpUeHMUPOBAHHble KauyecmeeHHble U pacuemmuvle @husudeckue 3a0auu c
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YS HECKOIbKO (QU3UYeCKux 3aKOHO8 UlU  (DopMyI,
CBA3LIBAIOWUX U3BECTIHbIE PUZUYECKUE BENUYUNDL, 8 KOHINEKCIE MENCNPEeOMEMHbBIX CEA3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YYEHHBIX MAUUH, NPUOOPO8 U MEXHUUECKUX
YCmMpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUST PUUYECKUX MOOeell NpU peleHUU GU3UYecKUx 3a0ai, Haxooums
A0eK8AMHYI0 NPeOlONHCEeHHOU 3a0ade Qu3uUyecKyro Mooelb, paspeuams npobiemy Kak Hd OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEeMOO08 OYEHKIL.

OneKTpoMarHuTHas HHAYKIIUS

OOyuaemblit HAyUUTCS

- JaBaTh ONpEACJICHUS MOHSATU: SBJICHUE AJEKTPOMATHUTHON MHIYKIIMU, MAarHUTHBIN 1TOTOK, D/(C
WHIYKIWU , UHAYKTUBHOCTh, caMOouHAYKLMs, DIC caMOMHIyKIIUK;




- pacro3HaBaTh, BOCIIPOU3BOJIUTh, HAOMIOAATH SBJIEHUE 3JIEKTPOMAarHUTHON MHAYKLWH, TTOKa3bIBATh
MPUYMHHO-CIICICTBEHHBIC CBSI3W TIpU  HAONIO/ICHWUU SBJICHHS, HAOMIONaTh W aHAIM3HPOBAThH
SKCIEPUMEHTHI, JEMOHCTPUPYIOIIKE NpaBuiio JIeHna;

- (opmynupoBarh npaBwio JIeHIma, 3aKOH AJIEKTPOMAarHUTHOW WMHIYKIWH, TPAHUIBI €ro
MIPUMEHHUMOCTH;

- HCCJIEI0BATh SIBJIEHUE JIEKTPOMArHUTHOM MHIYKIINH;

- MEPEUYUCIATh YCIOBUS, IPH KOTOPBIX BO3HMKAET MHAYKLHMOHHBIA TOK B 3aMKHYTOM KOHTYpE,
KaTyIIKe; OMPEeIIATh POJIb )KEJIE3HOTO CepACYHHKA B KaTylIke; n300pakaTh rpadudecku BHELIHEE U
WHIYKIMOHHOE MArHUTHBIE IOJIS; ONPENENSATh HANPABICHUE WHIYKIMOHHOIO TOKA KOHKPETHOM
CUTYaIHH;

- 00BACHATH BOBHUKHOBEHHE BUXPEBOT'0 AJIEKTPUUECKOTO MOJISl U 3JIEKTPOMAarHUTHOTO OIS

- onuchIBaTh BO3HUKHOBEeHHE DJ[C MHAYKIIMY B ABUKYIIUXCS TPOBOIHUKAX;

- paboTaTh B mape ¥ rpyIie Ipy BbIIOJHEHUH TPAKTUUYECKUX 3aJaHUi, JIaHUPOBATh SKCIIEPUMEHT;

- IEPEYUCIIATH TPUMEPHI UCIIOJIB30BAHUS SABJICHUS SJIEKTPOMArHUTHOM UHIYKIIUH;

- pacno3HaBaTh, BOCIPOU3BOJUTH, HAOIIOJATh SIBICHHWE CAMOMHJIYKIUH, MOKa3blBaTh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U IPU HAOIIOACHUHU SIBJICHUS;

- (opmynHpoBaTh 3aKOH CAMOMHAYKIIMH, TPAHUIIBI €r0 TPUMEHUMOCTH;

- IPOBOJUTH AHAJIOTUIO MEX]ly CAMOMHAYKLIMENH U MHEPTHOCTHIO;

- OIIPEAEIIATh 3aBUCUMOCTb UHIYKTUBHOCTH KaTYLIKH OT €€ JJIMHBI U IUIOIIA/IA BUTKOB;

- HaxXoAWTh B KOHKPETHOM CHUTyalluW 3HauyeHus: MarHuTHoro mnotoka, DJC wunaykuuu, D/1C
WHIYKUMA B JABWXKYIIUXCS MpoBoaHUKaX, OJIC caMOMHIAYKUWH, HWHIYKTUBHOCTb, SHEPIUI0
MarHMTHOT'O HOJIS.

Obyuaemvlii NOIYUUM O3MONHCHOCTNb HAYYUMbCS

- NOHUMAmMb U O0OBACHAMbL YENOCMHOCMb  (U3UYECKOU Meopul, paziuyams Spanuyvl ee
NPUMEHUMOCTU U MeCMO 8 POy OpYeux uuueckux meoput,

- e1a0emv npuemamu NOCMpOeHUs Meopemudeckux 0OKaA3amenibCmes, a maxdce npocHO3UPOBAHUS.
ocobeHHoCmel NpOMeKaHusi QU3UYeCKUX ABLeHUll U NpoOYecco8 HA OCHOBe NONYYEHHBIX
MeopemuyecKux 8bl80008 U OOKA3AMENbCME;

- Xapakmepuzoeamv CUCMEMHYIO CBA3b MeHCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMs, Mamepusl (6ewecmaso, noie), 08udCeHue, CUuld, SHepusi;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOLALANOWUX (DUBUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUEe IKCNEPUMEHMbL,

- Xapaxkmepuzosams 2100aibHble NpoOIeMbl, Cmosujue neped Her08edecmeoM:. IHEPeemuiecKue,
chipbegble, IKON02UYECKUE, — U POb PUIUKU 8 PeUUeHUU DIMUX NPOoOIeM,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacuemmuvle @Qusuieckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOENU, UCNONb3YSL HECKOIbKO (QU3UYeCKUX 3aKOHO8 UlU  (DopMyI,
CBA3LIBAIOUUX U3BECTHbIE PUZUYECKUE BENUYUNDI, 8 KOHINEKCIE MENCNPEeOMEMHbBIX CEA3ell;

- 00BACHAMb NPUHYUNDBL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAUUH, NPUOOPO8 U MEXHULECKUX
YCmpoucme,

- 00BACHAMb YCA08USL NPUMEHEHUST PU3UYECKUX MOOeell NpU pelueHUU GU3UYecKux 3a0ai, Haxooums
A0eK8AMHYI0 NPeONlONCEHHOU 3a0aye husuyecKyro Mooeib, paspeuams npobiemy KaK Ha OCHOGe
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEeMOO008 OYEHKIL.

KoJie6anusi ¥ BOJIHBI

MexaHUYeCKHE KOJIcOaHus

OO0yuaeMblil HAyUUTCA

- JlaBaThb ONpeNeNieHus: KonebaHus, KojeOaTelbHas CcHUCTEMa, MeXaHWYecKue KoyieOaHws,
TrapMOHHYCCKHE KOJIeOaHWs, CBOOOJHBIC KOJeOaHWs, 3aTyXarollne KOJCOaHWs, BHIHYXJICHHBIC
Kose0aHusl, pe30HaHC, CMEIICHHE, aMIUTUTY/Ia, IEPHOJ, 4aCTOTa, COOCTBEHHAs 4YacToTa, ¢a3a;

- IEPEUYUCIIATH YCIOBUS BOSHUKHOBEHHSI KOJIEOAHUM, TPUBOAUTH MPUMEPHI KOJIEOATETHbHBIX CHCTEM;

- ONUCBIBATh MOJICTIH: TPY>KUHHBIN MasSTHUK, MAaTEMAaTHUYECKUI MasSTHUK;




- IEPEYNCIIATH BUJIBI KOJICOATEILHOTO IBUKCHHUS, UX CBOWCTBA;

- pacmo3HaBaTh, BOCIIPOU3BOUTH, HAOIO1aTh TAPMOHUYECKUE KOJIeOaHMsI, CBOOOHBIC, KOJICOaHMs,
3aTyxarolue KoJieoaHus, BBIHYKICHHBIC KOJICOaHUs, pe30HAHC;

- IEPEUUCIIATH CIIOCOOBI MOYYCHUS CBOOOTHBIX M BRIHYKICHHBIX MEXaHUYCCKUX KOJICOaHU;

- COCTaBJIATh YPAaBHCHHE MEXAHHUYCCKHUX KOJICOAHHH, 3alMCBIBATh €r0 PEIICHHE, ONPEACIATh II0
YPaBHEHHIO KOJICOATETLHOTO BMKEHUS TTapaMETPhl KOJIeOaHHUsT,

- MPEACTaBIATh 3aBHCHMOCTh CMEIICHHS OT BpPEMEHH INPHU KOJCOAHUSX MaTEeMAaTHYCCKOrO M
MPYXKUHHOTO MasATHUKA rpauuecKu, OMpPeeaTh M0 TpaduKy XapaKTePUCTUKU: aMILTUTYIY, TIEPUOT
1 4aCTOTY;

- HaxoOJUTh B KOHKPETHBIX CUTYyallUsIX 3HAYCHHUS MEPHOAA MATEMATHYECKOTO H MPYKHUHHOTO
MasTHUKA, SHEPTHMH MasTHUKA,

- OOBSCHATH TPEBpAIICHHUSI dHEPTHH MPU KOJICOAHUSX MATEeMATUYECKOTO MasTHUKAa W Tpy3a Ha
MIPYXKUHE,;

- HCCJIEeIOBATh 3aBUCUMOCTD MEPHO/Ia KOJIeOaHU MaTeMaTHIEeCKOT0 MasiTHUKA OT €ro JJINHBI,

- HCCJIeIOBATh 3aBUCUMOCTD IEPHO/JIa KOJICOaHHH Ipy3a Ha MPYKUHE OT €ro Macchl.

Obyyaemvlii NOIYUUM 03MONACHOCTb HAYYUMBCS

- NOHUMamMb U OOBACHAMb YENOCMHOCMb  (QU3UYECKOl Meopuu, paziuuams 2paHuybl ee
APUMEHUMOCTU U MECTO 8 PAOY OpYeUuxX (Qu3uvecKux meopuil,

- 81ademv NpuemMami NOCMpPOeHUs. MeopPemuieckux O0OKA3amenbcms, d Maxice NpocHO3UPOBAHUS.
0cobeHHOCmel  NPOMeKaHusi  QU3UYecKUx sA6LeHUll U Npoyecco8 HA OCHOBE  NONYHYEHHbIX
meopemu4ecKux 6b160008 U O0KA3AMENbCME;

- Xapaxkmepu3o8ams CUCMEMHYIO CB53b MelcO0y OCHOBONONALAIOWUMY HAYYHBIMU NOHAMUAMU.
nNPOCMPAncmeo, epems, mamepus (6euwecmeo, noie), 0gudxcenue, CUid, IHepusl;

- 8bI0GUAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONAAIOWUX QUULECKUX 3AKOHOMepHOCmell U
3aKOHO8;

- CaMOCMOAMeNbHO NIAHUPOBATb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL,

- Xapakmepuzoeamu 2100anvhble npoobieMbl, Cmoawjue neped Heioeeuecmeom. dHepeemuiecKue,
cvipbesvle, IKoN0UYEecKUe, — U pob UIUKU 8 PEeUUeHUY IMUX NPOOIeM;

- pewamb HNPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMmEeHHble U pacuemuvle @uauyeckue 3a0adu c
8b100pOM  (puU3UUECKOU MOOenU, UCNONb3YS HeCKOIbKO (U3UYECKUX 3aKOHO8 Ulu  opmyr,
CBA3LIBAIOWUX U3BECMHbIE PuU3ULECKUE BETUUUHBI, 8 KOHIMEKCMe MeXCNPeOMeMHbIX CEA3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKY UZYHEHHbIX MAWUH, NPUOOPOE U MEeXHUYECKUX
YCmpoucms,

- 00BACHAMDb YCL08USL NPUMEHEHUS PUu3ULecKUx Mooenel npu peuleHuu Gu3ULecKux 3a0a4, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ade Qu3uUYecKyro Mooeib, paspeuams npooiemy Kak Ha OCHO8e
UMEIOWUXCS 3HAHUT, MAK U NPU NOMOWU MEMOO08 OYEHKU.

DJEeKTPOMarHuTHbIE KOJIeOaHUs

OOyuaeMblil HAyUUTCA

- JlaBaThb OIpENEeIeHUsI TOHATHIAM: JJIEKTPOMArHUTHBIE KoJeOaHUs, KoyeOaTenbHbIil KOHTYD,
CBOOOJHBIE OJICKTPOMATHUTHBIE KOJICOAHWS, BBIHYXKJICHHBIE DJIEKTPOMArHUTHBIE KOJICOaHWMS,
NEPEMEHHBIN AIIEKTPUUYECKHI TOK, aKTUBHOE CONPOTHBIICHHE, JEHCTBYIOIIEE 3HAYCHUE CUJIbI TOKA,
JeiicTByIolIee 3HAaUeHNE HAaPsKEHUs, TpaHchopMaTop, Ko3pPUIMEeHT TpaHChOopMaLnu;

- n300pakaTh cXeMy KoJebaTeIbHOTO KOHTYpPa M OIUCHIBATh CXEMY €ro paboThI;

- pacmo3HaBaTh, BOCIIPOM3BOJUTH, HAOIOIATh CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIECOAHHMS,
BBIHY’KJICHHBIE JJIEKTPOMArHUTHBIE KOJICOAHUs!, pE30HAHC B LIEMH IEPEMEHHOI0 TOKa;

- aHAJTM3UPOBATh TPEBPAICHUS OSHEPTHH B KOJIEOATEIHbHOM KOHTYpE TPH DIIEKTPOMArHUTHBIX
KOJICOAHUSX

- TIPEJICTABIIATh 3aBUCUMOCTH DIIEKTPHUYECKOTO 3apsijia, CHIIBI TOKA M HAINPSDKEHUS OT BPEMEHU TpHU
CBOOOJHBIX  DJICKTPOMArHUTHBIX KOJIEOAHUSAX; ONpenensiTh 1o rpaduky KojeOaHUil ero
XapaKTEPUCTUKH: aMIUIUTY/y, IEPUOJ] U 4aCTOTY;

- IPOBOJIUTH AHATOTHIO MEK/Y MEXaHUUECKUMH U AJIEKTPOMArHUTHBIMH KOJIEOaHUSAMU;




- 3anuchiBaTh GopMyny ToMcCOHA; BBIUUCIATH C MOMOIIBIO Gopmyinsl TOMCOHa MEPHOI M YacTOTY
CBOOOIHBIX JIEKTPOMATHUTHBIX KOJICOAHUI; ONPEENSTh MEPUOJI, YACTOTY, aMIUTUTYAY KoieOaHuil B
KOHKPETHBIX CUTYyallUsIX;

- OOBSICHATDH MPUHIIMIT MTOJIYYCHHUS IEPEMEHHOTO TOKAa, yCTPOKUCTBO IeHEpaTopa MEPEMEHHOTO TOKa;

- Ha3bIBaTh OCOOEHHOCTH TIEPEMEHHOTO JIEKTPUUYECKOT0 TOKA Ha YYaCTKE IIEMHU C PE3UCTOPOM;

- 3aMMChIBaTh 3aK0H OMa JJIs LIeTH IEPEMEHHOT0 TOKa;

HAaXOJUTh 3HAYEHHUS CHJIbI TOKA, HANPSXKEHUS, aKTUBHOTO COMPOTUBIICHUS LIETH MEPEMEHHOIO TOKa,
JEHCTBYIOLIMX 3HAUEHUMN CUJIbI TOKA U HANPSIKEHUS,

- Ha3bIBaTh YCJIIOBUSI BO3SHUKHOBEHMS PE30HAHCA B LIETIH IEPEMEHHOTO TOKA;

- OIIUCBIBATH YCTPOMCTBO, MPUHITUI ICUCTBUS M MPUMEHEHHUE TpaHCHopMaTopa;

- BBIYUCIATH KO PUIMeHT TpanchopManui B KOHKPETHBIX CUTYaIIHsIX

Ob6yuaemblii NOIYYUMN BO3MONCHOCHb HAYHUMBCS

- NOHUMamMb U OOBACHAMb YENOCMHOCMb (QUUYECKOU Meopuu, pasiudams 2SpaHuybl —ee
NPUMEHUMOCIU U MECMO 8 POy OPYeUX (hu3udecKux meopuil;

- 81ademv NpuemMami NOCMpPOeHUsl MeoPemuieckux O0OKA3amenbcms, d Maxice NpocHO3UPOBAHUS.
0cobeHHOCmel  NPOMeKaHusi  (U3UYeCKUX sA6LeHUll U NpoYecco8 HA OCHOBE  NONYHYEHHbIX
meopemu4ecKux 6b160008 U 00KA3AMENbCME,

- Xapaxkmepu3o8ams CUCMEMHYIO CB53b MelcO0y OCHOBONONALAIOWUMY HAYYHBIMU NOHAMUIMU.
NPOCMPAncmeo, epems, mamepus (6euwecmeo, noie), 0gudxcenue, CUid, IHepusl;

- 8bI0GUAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX QUULECKUX 3AKOHOMepHOCmell U
3aKOHO8;

- CaMOCMOAMeENbHO NIAHUPOBATb U NPOBOOUMb PUUUECKUE IKCNEPUMEHMbL,

- Xapaxmepuzoeamy 2100anvhble npoobieMbl, Cmoauwjue neped Heioseuecmeom: dHepeemuiecKue,
cvipbesble, IKoN0UYecKUe, — U poib PUIUKU 8 PEeUeHUY IMUX NPOOIeM;

- pewamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemuvle @uauyeckue 3a0aqu c
8b100pOM  (puU3UUECKOU MOOenU, UCNONb3YS HeCKOIbKO (U3UYECKUX 3aKOHO8 Ulu  opmyn,
CBA3BIBAIOWUX U3BECMHbIE PU3ULECKUE BeTUUUHBI, 8 KOHMEKCMe MeXCNPeOMeMHbIX CEA3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKY UZYHEHHbIX MAWUH, NPUOOPOE U MEeXHUYECKUX
YCmpoucme,

- 00BACHAMDb YCIL08USL NPUMEHEHUS PUu3ULecKux Mooenel npu peuleHuu Gu3ULecKux 3a0a4, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ade Qu3uUUecKyro Mooelb, paspeuams npooiemy Kak Ha OCHO8e
UMEOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

MexaHNuecKne BOITHbI

OO0y4aeMblil HAYUUTCS

- JlaBaTh OIpEJeJICHUs MOHATUN: MeXaHW4yecKas BOJIHA, IMONEpeyHas BOJIHA, MPOOJIbHAs BOJHA,
CKOpPOCTh BOJIHBI, JUIMHA BOJIHBI, (Da3a BOJHBI, 3ByKOBas BOJIHA, TPOMKOCTH 3BYKa, BBICOTA TOHA,
TeMOp, OTpakeHUe, TpeJoMIIeHHe, IMOIJIOIIeHHe, HWHTep(EepeHusl MEXaHMYEeCKUX  BOJIH,
KOTE€pPEHTHBIC ICTOUHUKH, CTOSTYAs BOJTHA, aKYCTHUECKUI PE30HAHC, IMIIOCKOTIOISIPU30BaHHAS BOJTHA;
- IEPEYHCIIATh CBOMCTBA U XapaKTEPUCTUKH MEXaHUYECKHUX BOJIH;

- pacmo3HaBaTh, BOCIPOW3BOIWTH, HAOIIOJATh MEXAaHWUYECKHE BOJHBI, IOMEPEYHBIE BOJHBI,
IIPOJOJIbHBIE BOJHBI, OTPAKEHHE MPEIOMJICHHE, IOTJIOIICHNEe , WHTepPEPEeHINI0 MEXaHHYECKUX
BOJTH;

- Ha3bIBaTh XapaKTEPUCTUKH BOJIH: CKOPOCTh, YaCTOTA, IJIMHA BOJHBI, pA3HOCTH (a3 BOJIH;

- OTIPE/ICTISITh B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YAaCTOTHI, [UTMHBI BOJIH, Pa3HOCTH (a3.

Obyuaemblii NOLYYUM 803MONCHOCIb HAYYUMBCS

- NOHUMAmMv U  O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams panuybl ee
NPUMEHUMOCIU U MECMO 8 psi0y Opy2ux usuieckux meoput,

- 61a0emv npuemamu NOCMpOoeHUs Mmeopemudeckux 0oKa3ameibCcmes, a maxdxice npocHO3UPOBAHUs]
ocobeHHoCmell NpomeKawus Quauueckux AGNeHUl U Npoyecco8 HaA OCHOBE NOJVYEHHbIX
meopemuyecKux 8bl860008 U O0OKA3AMENbCME,;



- 8bl08UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUBUUECKUX 3AKOHOMEPHOCmel U
3aKOHO8;

- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb (PuUUYECKUE IKCNEPUMEHMDL,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHble KaueCmEeHHble U pacuemmuvle @husudeckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YS HECKOAbKO (u3uuyecKux 3aKoHO8 Ul QOopMyI,
CBA3LIBAIOUUX U3BECTIHbIE PUIUYECKUE BETUYUHDL, 8 KOHIMEKCME MENCNPEOMEMHbIX CE53ell.

DJNEeKTPOMArHUTHBIC BOJHbBI

OOyuaeMbIil HAYYUTCS

- JaBaTh ONpEACNCHHUS IOHATHI: JJIEKTPOMArHUTHOE TIOJIe, BUXPEBOE JJIEKTPHUECKOE TOJIe,
AJIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JIJTMHA BOJIHBI, )a3a BOJHBI, OTPaKEHHUE, IPEIOMIICHUE,
MOTJIOIIEHUe, HHTep(epeHnrs, TU(paKLus, TONEePEUHOCTh, MOISIPU3ALMS HIEKTPOMArHUTHBIX BOJIH,
panoCBsI3b, PAINOIOKAIINS, AMIUTHTYIHAS MOIYJISIINS, IETCKTHPOBAHNUE;

- OOBSICHATH B3aMMOCBSI3b IIEPEMEHHBIX JEKTPUUECKOT0 U MArHUTHOTO TOJIEH;

- PHCOBaTh CXEMY PacIpPOCTPAHEHUS FJICKTPOMArHUTHOW BOJIHBL;

- IEPEYHCIIATh CBOMCTBA M XapaKTEPUCTUKH JICKTPOMArHUTHBIX BOJIH;

- pacrio3HaBaTh, HaOJIOJATh JJICKTPOMATHUTHBIC BOJIHBI, M3JIy4€HUE, TIPUEM, OTPaKCHHE,
norJomeHne, uaTepdepeHmo, audpaxmuro. [Tomaspuzanuio 3IeKTpOMarHUTHBIX BOJIH;

- HaXOJWTh B KOHKPETHBIX CUTYAIMSX 3HAYCHUS XapaKTEPUCTUK BOJIH: CKOPOCTH, YaCTOTHI, JUIMHBI
BOJIHBI, Pa3HOCTH (a3;

- OOBSICHSITD TIPUHITUIT PAIUOCBSI3H U TCICBHUICHUSI.

Ob6yyaemvlii NOIYUUM 03MONACHOCTb HAYYUMBCS

- NOHUMamMb U OOBACHAMb YENOCMHOCMb (QUUYECKOl Meopuu, paziuuams 2SpaHuybl ee
NPUMEHUMOCTU U MECTO 8 PAOY OpYeuxX (Qu3uyeckux meopuil,

- 81ademv NpueMamit NOCMpPOeHUsl MeoPemudeckux OOKA3amenbcms, d Maxice NpocHO3UPOBAHUS.
0cobeHHOCmel  NPOMeKaHusi  QU3UYeCKUX sA6LeHUll U NpoYecco8 HA OCHOBE  NONYYEHHbIX
meopemu4ecKux 6b160008 U 00KA3AMENbCME,

- 8bI0GUAMb 2UNOME3bl HA OCHOBe 3HAHUS OCHOBONONAAIOWUX QUULECKUX 3AKOHOMepHOCmell U
3aKOHO8,;

- CaMOCMOAMeNbHO NIAHUPOBATb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL,

- pewamsb HNPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemuvle @uuyeckue 3a0ayu c
8b100pOM  (puzuUUecKOl MOOenU, UCHONb3Y HeCKONbKO QuU3UuecKux 3aKOHO8 Ul  (Dopmyi,
CBA3BIBAIOWUX U3BECMHbIE PUUUECKUE BETUUUNDBL, 8 KOHMEKCIE MENCNPEOMEMMHbIX CEA3El.

Onruka

CBETOBBIEC BOJIHBL.

I'eomeTpryeckas U BOJHOBAsI ONTHKA

OOyuaemblit HAy4UTCS

- J1aBaTh ONpEIENICHUs MOHATHI: CBET, KOPIYCKYISIPHO-BOJIHOBOI Jyalli3M CBETa, F€OMETpHYECKast
OIITHKA, CBETOBOM JIyd, CKOPOCTh CBETA, OTPAKEHUE CBETA, MPEIOMIIEHUE CBETA, ITOJIHOE OTPAKEHHE
CBETa, YroJl TMAaJeHHs, Yol OTPaXEHHs, Yroa TMPEeJIOMIICHUs, OTHOCUTENbHBbIM IOKa3aTeib
MpeNOMIIeHHUsI, aOCONIOTHBIN TMOKazaTedh MPEIOMIICHUS, JIMH3a, (OKYCHOE pACCTOSHUE JIMH3BI,
ONTHYECKasl CHJIa JIMH3bI, TUCHEpCUs CBeTa, MHTepdepeHIus cBeTa, AU(paKIMOHHAs pelieTKa,
MOJISIpU3alUsl CBETA, €CTECTBEHHBIN CBET, MJIOCKOMOJISIPU30BAHHBIN CBET;

- OIIUCBIBATh METO/IbI U3MEPEHUSI CKOPOCTH CBETA;

- IEPEYUCIISITh CBOMCTBA CBETOBBIX BOJIH;

- pacro3HaBaTh, BOCIPOU3BOJWTH, HAONIONATh PACHpPOCTPAHEHUE CBETOBBIX BOJH, OTpPa)KEHHE,
IpeJoMIIeHHUE, MOTJIOIIEHUE, TUCTIEPCHI0, HHTEP(EPEHIINIO CBETOBBIX BOJIH;

- ¢opMynupoBaTh NpUHLUI [IOWreHca, 3aKOHbl OTPAXKEHUS U MPEIOMIICHHS CBETa, I'PAaHUIBI MX
MIPUMEHUMOCTH;

- CTPOUTH XOJI JTy4el B IJIIOCKOIApaIeIbHOM MIJIACTUHE, TPEYTOJbHOM NpU3Me, TOHKOH JIMH3E,

- CTPOUTH N300pakeHHe MpeIMeTa B INIOCKOM 3€pKajie, B TOHKO JTHH3E;




- MIEPEYMCIIATH BUJIbI JIMH3, UX OCHOBHbBIC XapaKTEPUCTUK — ONTHYCCKHUI LIEHTP, INIaBHAsl ONTHYCCKAasI
0cb, (hOKYyC, OITHYECKAs CUIIA;

- HaXOJUTh B KOHKPETHOW CUTYAIIMU 3HAYCHUsI yIiia MaJeHus, yIiia OTPaKEHUS, YIiia MPEeIOMICHHS,
OTHOCHTEJIBHOTO TIOKa3aTeysi MPEIOMJICHUs, aOCOJIOTHOTO IOKa3aTess MHPEIIOMIICHUS, CKOPOCTH
cBeTa B cpene, POKYCHOrO PACCTOSIHUS, ONTHYSCKOW CHIIBI JIMH3bI, YBEIHUCHHS JIMH3BI, MEpPUOIA
T(QPAaKIUOHHON PEIIETKH, MOJ0KEHUS UHTEPPEPEHIIMOHHBIX U TU(PPAKIUOHHBIX MaKCUMYMOB H
MHHHUMYMOB;

- 3alluChIBaTh q)OpMyHy TOHKOU JIMH3bI, HAaXOAWTb B KOHKPCTHBIX CUTyallUdX C €C IMOMOIIbBIO
HCHM3BECTHBIC BEIIMYHUHBL;

- OOBSICHATD MPUHIUI KOPPEKIIUH 3PEHHSI C TIOMOIIBIO OYKOB;

- 9KCHCPUMEHTAJIbHO OMNpPEACIATh I[0Ka3aTeNb IPEIOMIICHUS Cpelbl, (OKYCHOE pacCTOSHHE
coOuparoIiei JIMH3bI, JJIHHY CBETOBOW BOJIHBI C IIOMOIIBIO TU(GPAKIIMOHHOMN PEIICTKH;

- BBIJICJISITh OCHOBHBIE TTOJIOKCHHUST KOPITYCKYJIIPHOM U BOJIHOBO# TEOpHUi cBETa

Obyuaemblil NOIYYUM BO3MONCHOCHb HAYUUMBCA

- NOHUMamb U OOBACHAMb YENOCMHOCIb (QUUYECKOl Meopuu, paziuuams SpaHuybl ee
NPUMEHUMOCTU U MECTO 8 PAOY OpYeUuxX (pu3udeckux meopuil,

- 81ademv npuemMami NOCMpPOeHUs. MeoPemuieckux 0OKA3amenbcms, d Maxice NpocHO3UPOBAHUS.
0cobeHHOCmel  NPOMeKaHusi  (U3UYeCKUX sA6LeHUll U NpoYecco8 HA OCHOBE  NONYHUEHHbIX
meopemu4ecKux 6b160008 U 00KA3AMENbCME;

- Xapaxkmepu3o8ams CUCMEMHYIO CB3b MelcO0y OCHOBONONALAIOWUMY HAYYHBIMU NOHAMUAMU.
NPOCMpAancmeo, epems, mamepus (6euecmeo, noie), 0gudxcenue, CUId, IHepusl;

- 8bI0GUCAMb 2UNOME3bl HA OCHOBe 3HAMUS OCHOBONONAAIWUX QUULECKUX 3AKOHOMepHOCmell U
3aKOHO8;

- CaMOCMOAMeENbHO NIAHUPOBAMb U NPOBOOUMb PUUYECKUE IKCNEPUMEHMbL,

- Xapakmepuzoeamy 2100anibhble npobieMbl, Cmoawjue neped Yeioseuecmeom: dHepeemuiecKue,
cvipbesble, IKoN0UYEecKUe, — U poib PUIUKU 8 PeUUeHUU IMUX NPOOIeM;

- pewamb HNPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemuvle @uauyeckue 3a0adu c
8b100pOM  (puU3UUEeCKOU MOOenlU, UCNONb3YS HeCKOIbKO (DU3UYeCKUX 3aKOHO8 Ulu  opmyr,
CBA3LIBAIOWUX U3BECMHbIE PU3ULECKUE BeTUUUHBI, 8 KOHMEKCMe MeXCNPeOMeMHbIX CEA3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKY UZYHEHHBIX MAWUH, NPUOOPOS U MEeXHUYECKUX
YCmpoucme,

- 00BACHAMDb YCIL0BUSL NPUMEHEHUS PUu3ULecKUx Mooenel npu peuleHuu Gu3ULecKux 3a0ad, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ade QU3UYECKYI0 MOOelb, paspeuams npoodiemy KAk Had OCHO8e
UMEOWUXCS 3HAHUT, MAK U NPU NOMOWU MEMOA08 OYEHKU.

W3nydeHus U cieKTpbl

OO0y4aeMblil HAYUUTCS

- JaBaTh  ONpeAeNieHHe  MOHATUH,  TEIUIOBOE  M3JIy4yeHHEe,  AJIEKTPOIIOMHHECHEHIINS,
KaTOJIOJIOMUHECIICHITHSI, XEMUOIOMUHECIICHINS, (DOTONFOMHHECIICHIINS, CIUIONTHON  CIIEKTD,
JMHEWYaThIi CHEKTp, MOJIOCATHINA CIEKTP, CIIEKTpP MOTJIOIIEHUS, CIEKTPAIbHbIN aHAIIN3;

- IEPEYHCIIATH BUIIBI CTIEKTPOB;

- pacro3HaBaTbh, HaONIOJATh CIUIOIIHOW CHEKTp, JTUHEWYAThIH CHEKTp, MOJIOCATHIA CIEKTP, CHEKTP
W3ITY9CHHUS U CTIEKTP MOTIIOIICHUS;

- IEPEYHCIIATH BUJIbI DJIEKTPOMArHUTHBIX U3TY4YEeHUH, UX UCTOYHUKH, CBOWCTBA, IPUMEHEHHE;

- CPaBHUBATh CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH PA3HOU YaCTOTHI.

Obyuaemblii NOLYYUM 803MONCHOCIb HAYYUMBCS

- NOHUMAmMv U  O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams panuybl ee
NPUMEHUMOCIU U MECMO 8 psi0y Opy2ux usuieckux meoput,

- 61a0emv npuemamu NOCMpOeHUs Mmeopemudeckux 0oKa3ameibCmes, a maxdxice NnpocHO3UPOBAHUs]
ocobeHHoCmell NpomeKawus Quauueckux AGNeHUl U Npoyecco8 HaA OCHOBE NOJVYEHHbIX
meopemuyecKux 8bl860008 U O0OKA3AMENbCME,;



- 8bl08UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUBUUECKUX 3AKOHOMEPHOCmel U
3aKOHO8;

- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUEe IKCNEPUMEHMbL,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHble KaueCmEeHHble U pacuemmuvle @husudeckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOENU, UCNONb3YSL HEeCKOAbKO @QU3UYEeCKUX 3aKOHO8 UM  (DOpMYI,
CBA3LIBAIOWUX U3BECIIHbIE PUZUYECKUE BETUYUHDL, 8 KOHMEKCHE MENCNPEOMEMHBIX CEA3€l.

OcHoBa ciennaabLHOI TEOPUU OTHOCHTEIbHOCTH

OOyuaeMbIil HAYYUTCS

- 1aBaTh OTPENIEJICHUS MOHATUI: COOBITHE, OCTYAT, UHEPLUAIbHAS CUCTEMA OTUYETa, BpeMsl, IJIHHA
TeJa, Macca MOKOsl, ”HBapUaHT, SHEPIHUs MOKOS;

- OOBSCHATH MPOTHUBOPEUHS MEKIY KIACCHYCCKOW MEXaHWKOW W AJICKTPOJMHAMUKONH MakcBeia u
npuuubbl nosiineHus CTO;

- hopmynupoBats nocrynatsl CTO;

- ¢popMynpoBaTh BeIBOIEI U3 TTocTynatoB CTO

Obyuaemblii NOTYYUM 803MONCHOCHIb HAYUUMbCS

- NOHUMAmMv U  O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams panuyvl ee
NPUMEHUMOCTIU U MEeCMO 8 POy Opyeux Guzuieckux meoput,

- 81a0emsv npuemMamu NOCMpOeHUs. Mmeopemuyeckux O00KA3amenbCms, a Mmaxice NpoSHO3UPOBAHUSL
ocobeHHOCmell NpomeKawus Quauueckux AGNeHull U Npoyecco8 HaA OCHOBE NOJVUEHHbIX
meopemuyecKux 86160008 U 00KA3AMeENbCME,

- 8blOGUcAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX (DUUYECKUX 3aKOHOMepHOoCcmel U
3aKOHO8

KBanroBas ¢pusuka

CBeTOBbIE KBAHTBI

OO0yuaeMblil HAYUUTCS

- JaBaTh OIpeJeNeHUs] TMOHATUH: (GoTod(h(eKT, KBaHT, TOK HACBHILEHUS, 3aJepKUBarolIee
HarpsbKkeHue, paboTa BeIXoja, KpacHas rpanuna Gotodddekra;

- pacro3HaBaThb, HaOII01aTh sBIIeHUE (PoTOdPdEKTa;

- OMHCHIBATh OMBITEI CTOJIETOBA;

- hopmynupoBats runotesy Ilnanka o kBaHTax, 3akoHbI poTOrPdeKTa;

- aHAJIM3UPOBATH 3aKOHBI PoTOdhPeKTa;

- 3alIUCBIBAaTh U COCTABIATh B KOHKPETHBIX CUTYallUsX ypaBHeHHe DHHIUTEHHA 1 GoTorddexTta u
HAXOJIUTh C €ro IOMOIIBIO HEN3BECTHBIE BETUUNHBL;

- IPUBOAMTH IPUMEPHI UCTIOIB30BaHUs HoTO3PPerTa;

- OOBSICHSITH CYyTh KOPIYCKYJISIPHO BOJTHOBOTO JyaTn3Ma,

- onMchIBaTh ONbITHl JleGeneBa Mo M3MEPEHMIO JABJIEHUS CBETa U MOATBEPXKIAIOUIMX CIIOKHOE
CTPOCHHUE aTOMa;

- AHAJIM3MPOBaTh pabOTy YYEHHBIX 10 CO3JaHHUI0O MOJEIM CTPOEHHUS AaToOMa, IOJTY4YEHHUIO
BBIHY)KJICHHOTO H3JIy4eHUsI, TPUMEHEHHH JIa3epOB B HAyKe, MEUIIMHE, IIPOMBIIIUIEHHOCTH, OBITY

Obyuaemblii NOLYYUM 803MONCHOCIb HAYYUMBCS

- NOHUMAamv U O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams 2panuybl ee
NPUMEHUMOCIU U MEeCMO 8 sy Opyaux usuieckux meopuu,

- 81a0emv npuemamu NOCMpOeHUs Mmeopemudeckux 0oKa3ameibCmes, a maxdxice npocHO3UPOBAHUS]
ocobeHHoCmell NpomeKawus QuauuecKux AGNeHUl U Npoyecco8 Ha OCHOBE NOJVYEHHbIX
meopemuyecKux 8bl60008 U O0KA3AMENbCME,;

- Xapakmepuzo8amsv CUCMEMHYIO CBA3b MeHCOY OCHOBONONALAIOWUMY HAYVUHBIMU HOHAMUIMU.
NPOCMPAaHcmeo, 8pems, Mmamepus (6ewecmso, noie), 08udceHue, Culd, SHepusl;

- 8bl0GUCAMb 2UNOME3bl HA OCHO8E 3HAHUSA OCHOBONONALAIOWUX DUUYECKUX 3AKOHOMepHOCmel U
3aKOHO8;
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- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb (PuUUYECKUE IKCNEPUMEHMDL,

- Xapaxkmepuzogams 2100aibHble NpobIeMbl, CmoAwjue nepeo 4en08eiecmeom. dHepeemuiecKue,
Chipbegble, IKON0SULECKUE, — U POTIb (DUBUKU 8 PEUUEHUU YMUX NPOOIeM,

- pewiamv HPAKMUKO-OPUEHMUPOBAHHbIE KaueCmEeHHble U pacuemmuvle @husuieckue 3a0auu c
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YSL HECKOIbKO (QU3UYeCKUx 3aKOHO8 Ul  Dopmyl,
CBA3LIBAIOUUX U3BECTIHbIE PUBUYECKUE BEUYUNDI, 8 KOHINEKCIE MENCNPEOMEMHbBIX CEA3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU UZYYEHHBIX MAUUH, NPUOOPOE U MEXHUUECKUX
YCmpoucms,

- 00BACHAMb YCA08USL NPUMEHEHUST PUUYECKUX MOOdelell NpU petueHUU Gu3UYecKux 3a0ay, Haxooums
A0eK8AMHYI0 NPeOlONCEHHOU 3a0aye Qu3uUyecKylo Mooeib, paspeuams npooiemy KaK Ha OCHOGe
UMEHOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKIL.

AtomHas dusnka

OOyuaemblii HAYUUTCS

- J1aBaTh OIPEJNICJICHUS] TOHATUI: aTOMHOE SIPO, SHEPTeTUYCCKHI YPOBEHb, SHEPTHS MOHHU3AINH,
CTIOHTAHHOE U BBIHYKJICHHOE H3JIyYCHUE CBETA;

- OMHKCHIBATH OMBITHI Pe3epdopaa;

- OIUCHIBATh U CPaBHUBATH MOJIel atoMa TomcoHa u Pezepdopnaa;

- paccMaTpUBaTh, UCCIICAOBATh U OMUCHIBATH JIMHEHYATHIC CIICKTPBHI;

- popMyIUpPOBaTH KBAHTOBBIE TIOCTYJIAThI bopa; 00BACHATH TMHEWYATHI CIIEKTPBI aTOMa BOJIOPO/Ia HA
OCHOBE KBaHTOBBIX MOCTYJ1aTOB bopa;

- paccUMTHIBAaTh B KOHKPETHOW CHUTYyallUM YacTOTY M JUTMHY BOJIHBI HCITyCKaeMoro (poToHa mpu
Nepexojie aToMa M3 OJHOTO CTAI[MOHAPHOTO COCTOSIHUS B IPYroe

Obyuaemblil NOIYUUM O3MONCHOCTb HAYYUMBCS

- NOHUMAmMv U  O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams panuybl ee
NPUMEHUMOCTIU U MECMO 6 P50y OpYeUX husudecKux meopuil,

- 81a0emv npuemamu NOCMpOoeHUs Mmeopemudeckux 0OKaA3ameibCmes, a maxdice npocHO3UPOBAHUS.
ocobeHHOCmel NPOMeKaHusi (QU3UYECKUX SGNeHUll U NPOYecco8 HA OCHOBe  NOLYYEHHBIX
meopemuyecKux 8bl860008 U OOKA3AMENbCME,;

- Xapakmepuzoeamv CUCMEMHYIO C853b MeNCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHSMUIMU.
NPOCMPAHCmMB0, 8pemMs, Mmamepus (6euwecmso, noie), 08udceHue, Culd, SHepusi;

- 6b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALANOWUX (DUBUYECKUX 3AKOHOMEPHOCmEU U
3aKOHO8;

- CAMOCMOSIMENLHO NIAHUPOBAMb U NPOBOOUMb (PUUYECKUE IKCNEPUMEHMDbL,

- Xapaxkmepuzoeams 2100aibHble Npobiemvl, Cmosujue neped Uen08edecmeoM: dHepeemuyecKue,
ChIPbEBble, IKONOSUHECKUE, — U POTb (DUIUKU 8 PEUUEHUU YMUX NPOOIeM,

- pewiamv NPAKMUKO-OPUEHMUPOBAHHbIE KaueCmEeHHble U pacuemmuvle @uaudeckue 3a0auu ¢
8b100pOM  (PU3UUECKOU MOOenU, UCHONAb3YS HECKOIbKO (U3UYeCKUX 3aKOHO8 UlU  (opmyr,
CBA3LIBAIOUUX U3BECIIHbIE DUBUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHbBIX Ces3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY U3YUEHHBIX MAUUH, NPUOOPOE U MEXHUUEeCKUX
YCmpoucme,

- 00BACHAMDb YCIL0BUSL NPUMEHEHUS (PU3ULeCKUX MoOoerell npu peuleHuu Gu3uULecKux 3a0a4, Haxooums
A0EKBAMHYI0 NPEOSIONCEHHOU 3a0ade Gu3uUUecKyro Mooelb, paspeuams npooiemy Kak Ha OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO008 OYEHKU.

du3KKa aTOMHOTO A1pa

OO0yuaeMblil HAyUUTCA

- J1aBaTh ONpeAeTIeHNUs MOHATHI: MacCcOBOE YHCIIO, HYKJIOHBI, sSiJIepHble CUIIbI, Ae(eKT mMacc, SHeprus
CBSI3W, yJIeNbHAs DHEPTUsS CBS3M AaTOMHBIX sJIEp, PaIuOaKTHBHOCTh, MEPUOJ IMOJTypacraja,
MCKYCCTBEHHAsT paJIMOAKTHBHOCTb, SJCPHBbIC PEAKIIMU, YHEPreTHUECKUI BBIXOJ SIICPHOHM peakiud,
KO3 (DUIIMEHT pa3sMHOKEHHS HEWTPOHOB, KPHUTHUYECKAash Macca, PpPEeaKTOPhI-Pa3MHOKHUTEINH,
TEepPMOsIIEpHAst peaKLus:
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- CpaBHUBATh CBOMCTBA MPOTOHA U HEUTPOHA;

- OIKCHIBATh MPOTOHHO-HEUTPOHHYIO MOJIEIIb SAJIpa;

- OTIPEEISITH COCTAB SIJIEP PA3IMUHBIX JIEMEHTOB C IMTOMOIIBIO TaOIHIl MeHieneeBa; n300pakath U
YUTaTh CXEMEI ATOMOB;

- BBIUUCIIATD Ie(PEKT Macc, SHEPTUIO CBS3U U YICIbHYIO SHEPTHIO CBSI3W KOHKPETHBIX aTOMHBIX SIIIED;
AHAJIM3UPOBATH CBSA3b YIEJIBHON Y3HEPTUU CBA3U C YCTOMYUBOCTBIO SJIED;

- IEPEYUCIIATh BUABI PAJIMOAKTUBHOIO paciaja aTOMHBIX SJEP;

- CpaBHUBATh CBOWCTBa anb(a-, 6eTa- W ramMma-u3Iy4CHHIA; 3aMUCHIBATh NPABHIA CMEIICHUS TPH
PaIMOAKTUBHBIX pACIa/iax; OMPEACsATh AJEMEHTHI, 00pa3yIoIIHecss B pe3ybTaTe PaJIMOaKTHBHBIX
pacranuos;

- 3aIUCHIBATh, OOBICHATH 3aKOH PAJMOAKTHBHOTO Pacrajia, YKa3bIlBaTh IPAHMIIBI €70 IPUMEHUMOCTH;
OMPEEIATh B KOHKPETHBIX CHUTYalUSIX YHUCJIO HEpacHaBIIMXCS sAep, YUCIO pachaBIIUXCS saep,
MEepUO/I TTOTypacaa;

- IEPEYUCIIATH U ONMKUCHIBATh METO/IbI HAOIIOICHUS U PETUCTPALIUU FIIEMEHTAPHBIX YaCTHII,

- 3alKUCBhIBATh SACPHBIC PEAKUMH, OMNPEACNATh MNPOAYKTHI SIACPHBIX PEAKIHUM, pPACCUUTHIBATH
SHEPrUYECKUH BBIXOJ SIACPHBIX PEAKIUN;

- 00BSCHATH MPUHIIMIIBI YCTPOICTBA U PabOTHI SAEPHBIX PEAKTOPOB;

- Y4acTBOBaTh B OOCYKJICHUH MPEUMYIIECTB ¥ HEJIOCTATKOB SIJICPHOMN SHEPTCTUKH

Obyuaemvlii NOIYUUM BO3MONHCHOCTNb HAYYUMBCS

- NOHUMAmMb U O0OBACHAMbL YENOCMHOCMb (U3UYECKOU Meopul, paziuyams Spanuyvl ee
NPUMEHUMOCTU U MeCMO 8 POy OpYeux uuueckux meoput,

- e1ademv npuemamu NOCMpOeHUs Meopemudeckux 0OKaA3amenibCmes, a maxdce npocHO3UPOBAHUS.
ocobeHHOCmel NpOMeKaHus QU3UYeCKUX A6NeHUll U NpoYecco8 HA OCHOB8e NONYYEHHBIX
MeopemuuecKux 8bl860008 U OOKA3AMENbCME;

- Xapakmepuzoeamv CUCMEMHYIO CBA3b MeHCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMs, Mamepusl (6ewecmaso, noie), 08udCeHue, CUuld, SHepusi;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMepHOCmel U
3AKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PuUUYECKUe IKCNEPUMEHMbL,

- Xapaxkmepuzosams 2100aibHble NpoOaEeMbl, CMosujue neped Uei08edecmeoM: IHEPeemuiecKue,
chipbegble, IKON02UYECKUE, — U POb PUIUKU 8 PEeUUeHUU YIMUX NPOOIeM,

- pewiamv NPAKMUKO-OPUCHMUPOBAHHbIE KAYeCMBEHHble U pacuemmuvle @Qusuieckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOENU, UCNONb3YS HECKOIbKO (QU3UYeCKUX 3aKOHO8 UlU  (DOopMyI,
CBA3LIBAIOUUX UZBECIHbIE DUUYECKUE BETUYUHBL, 8 KOHMEKCIME MENCNPEOMENMHbIX CE53ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY U3YUEHHBIX MAUUH, NPUOOPO8 U MEeXHUUEeCKUX
yCmpoucme,

- 00BACHAMb YCN08USL NPUMEHEHUST PU3UYECKUX MOOellell NpU pelleHUU GU3UYecKux 3a0ay, Haxooums
A0eK8AMHYI0 NPeONlONCEHHOU 3a0aye husuyecKyro Mooeib, paspeuams npobiemy KaK Ha OCHOGe
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

OJIeMEHTapHBIE YaCTHUIIbI

OOyuaemblit HAyUUTCS

- IaBaTh OTPENeIICHUS TIOHATHIA: aHHUT WIS, JISTITOHBI, aJpOHbI, KBApK, TITFO0H;

- IEPEYHCIIATh OCHOBHBIE CBOMCTBA JIEMEHTAPHBIX YaCTHII;

- BBIJICJISITH TPYIIITBHI AJIEMEHTAPHBIX YaCTHIL;

- IEPEYHCIIATH 3aKOHBI COXPAaHEHHsI, KOTOPbHIE BBITIOIHSIOTCS IIPY MPEBPALICHUSIX YaCTHUIL;
- OIMCHIBATh MPOIECCHl AHHUTHIISIMHA YaCTHIl U aHTHYACTHIl U POXKACHUS AJIEKTPOH-TIO3UTPOHHBIX
ap,

- Ha3bIBaTh U CPAaBHUBATH BUABI (YHJIaMEHTAIBHBIX B3aHMOICHCTBHIA;

- OTMCHIBATDH POJIb YCKOPUTENIEH JIEMEHTAPHBIX YACTHIL;

- Ha3bIBaTh OCHOBHBIE BU/Ibl YCKOPUTENEH 3JIEMEHTAPHBIX YaCTHII

12



Obyuaemvlil NOIYUUM O3MONCHOCTb HAYYUMBCS

- NOHUMAmMv U O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams 2panuybl ee
NPUMEHUMOCTU U MECMO 6 POy OpYeuUx husuuecKux meopuil,

- 61a0emv npuemamu NOCMpOeHUs Mmeopemudeckux 0OKa3ameibCcmes, a maxdice npocHO3UPOBAHUs]
ocobeHHOCmel NPOMeKaHusi (QU3UYECKUX S6NeHUll U NpPOYecco8 HA OCHOBE NONYYEHHBIX
meopemuyecKux bl860008 U OOKA3AMENbCME,;

- Xapakmepuzoeamv CUCMEMHYIO CB53b MeNCOY OCHOBONONALAIOWUMY HAYYHLIMU NOHAMUIMU.
NPOCMPAanHcmeo, 8pems, Mmamepus (6ewecmso, noie), 08udceHue, Culd, SHepusl;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONONALANOWUX (DUBUYECKUX 3AKOHOMEPHOCmeEl U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb (PuU3UYECKUE IKCNEPUMEHMbL,

- Xapaxkmepuzogams 2100aibHble Npobiemvl, Cmosuue nepeo Uen08edecmeom:. dHepeemuyecKue,
ChIpbegble, IKON0SUNECKUE, — U POTb (DUBUKU 8 PEUUEHUU YMUX NPOOIeM,

- pewliamv NPAKMUKO-OPUEHMUPOBAHHbIE KauyeCmeHHble U pacuemmuvle @husuieckue 3a0auu ¢
8b100pOM  PU3UYECKOU MOOeNU, UCNONb3YL HECKOIbKO (QuU3U4ecKux 3aKOoHO8 Ul  Dopmyl,
CBA3LIBAIOUUX U3BECIHbIE PUBUYECKUE BETUYUHDI, 8 KOHMEKCIE MENCNPEOMEMHbBIX CE53ell;

- 00VACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU UZYYEHHBIX MAUUH, NPUOOPOE U MEXHULECKUX
YCmMpoucms,

- 00BACHAMb YCA08USL NPUMEHEHUS PUUYECKUX MOOeTell npU pelueHUU Gu3udeckux 3a0ay, Haxooumso
A0eK8AMHYIO NPeOlONCEHHOU 3a0aue Qu3uUYecKylo Mooelb, paspeuams npooiemy Kak Ha OCHOGe
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

Crtpoenue BcesieHHOI

OOyuaemblii HAYIUTCS

- 1JaBaTh OIpe/esIeHUs IOHATHI: HeOecHas cdepa, HIKIUITUKA, HeOeCHBIN IKBATOP, MOJIIOC MUPA, OCh
MUpa, KPYT CKIOHEHUS, MPSIMOE BOCXOXKACHHE, CKIOHEHHE, IMapajulakc, MapceK, acTPOHOMUYECKast
eMHUIla, Iepurenunii, adpenuii, COMHeYHOe 3aTMEHUE, IYHHOE 3aTMEHHE, TUIaHeThl 3eMHON TPYIIIEBL,
IJTAHEThI-TUTAHThI, aCTEPOUJI, METEOP, METEOPUT, (poTochepa, CBETUMOCTh, IpOoTyOepaHell, mynbcap,
HEHTpOHHas 3Be3/la, NPOTO3BE3/la, CBEPXHOBAas 3B€3/la, TajaKTHKa, KBa3ap, KpacHOE CMeIeHHeE,
Teopus bonbiioro B3psiBa, Bo3pact BeeneHHou;

- BBIJIEJISITh OCOOEHHOCTH CUCTEMBI 3eMIIsI-ITyHa;

- pacro3HaBaTh, MOACIHPOBATH JIYHHBIE U COJTHEUHBIE 3aTMEHUS;

- OOBSICHATD MPUIIUBBI U OTIIUBBI;

- onHChIBaTh cTpoeHrne COTHEYHON CHCTEMBI, IIEPEUUCIISATh TUIAHETHI U BUIBI MaJIBIX TEIT;

- MIEPEUUCIIATh TUITMYHBIE TPYIIIBI 3B€3]], OCHOBHBIE (PU3HUECKUE XapaKTEPUCTUKU 3BE3/1, ONHUCHIBAThH
HBOJIIOLIMIO 3BE€3]1 OT POXKACHUS 1O CMEPTH;

- Ha3bIBaTh CaMble SPKUE 3BE3/bl U CO3BE3US;

- IEPEYHCIIATh BUJIBI TATAKTHK;

- BBIIENIATHh MIICUHBIN ITyTh CpeAr APYTUX TajJakTHK, ONpeAessaTh MecTb CONHEUHOM CUCTEMBbI B HEll;
- IPUBOJUTH KPaTKOE U3JI0KEHUE TEOPHUHU BOJbIIOro B3phIBa M TEOPUH paciupsronierics BeeneHHoi.

Obyuaemblii NOLYYUM 803MONCHOCIb HAYYUMBCS

- NOHUMAmMv U  O0OBACHAMbL YENOCMHOCMb  (QU3UYECKOU Meopul, paziuyams panuybl ee
NPUMEHUMOCIU U MECMO 8 psi0y Opy2ux usuieckux meoput,

- 81a0emv npuemamu NoCMpOoeHUs Mmeopemuieckux 0oKa3ameibCmea, a maxdxice npocHO3UPOBAHUs]
ocobeHHOCmell NpOmMeKanus Quauueckux AGNeHUl U Npoyecco8 HaA OCHOBE NOJVYEHHbIX
meopemuyecKux bl860008 U 00KA3AMENbCME;

- Xapakmepuzo8amsv CUCMEMHYIO CBA3b MeHCOY OCHOBONONALAIOWUMY HAYVUHBIMU HOHAMUIMU.
NPOCMPAaHCcmeo, 8pems, Mamepus (6ewecmso, noie), 08udceHue, Culd, SHepusl;

- 8bl0GUCAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX DUSUYECKUX 3AKOHOMepHOCmelU U
3GKOHO8.
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Conep:xxanune y4eOHOI0 nmpeamera

OCHOBBI J1eKTPOAMHAMUKH (TPOI0JIZKEHHUE)

MarnutHoe nosie. Bexkrop MarHUTHOM MHAYKUUU. [IpuHIMI Cyleprno3uIMM MarHUTHBIX ITOJICH.
MaruutHoe mojie MPOBOJHUKA ¢ TOKOM. JleificTBMe MAarHUTHOTO TOJS Ha NMPOBOJHUK C TOKOM H
JBUKYITYIOCS 3apshkeHHYro yactuly. Cuna Amnepa u cuia Jlopenna.
[Torok BekTOpa MArHUTHOM HWHAYKIUU. SIBIIEHWE BJIEKTPOMArHUTHONM HWHAYKIMU. 3aKOH
aneKkTpoMarHuTHOM WHAYKIUU. DJC uMHAYKIMU B ABWXKYyIUXCA npoBoanukax. [IpaBuno Jlenna.
SBnenne camomHAYKUMUA. WHAYKTUBHOCTh. ODHEPrus 5SIEKTPOMAarHUTHOrO IMoyisi. MarHuTHbie
CBOMCTBA BEIECTBA.
JlaboparopHblie pabOThI:
Jlaboparopnas pabota Nel «/3Mepenne cuibl B3aUMOICHCTBHSI KATYIIIKK C TOKOM U MarHuTa
Jlabopartopnast pabora No2 « MccnenoBaHue sSIBIEHUS 3JIEKTPOMArHUTHON UHIYKITUH)
Kone6anus n BoJIHBI
Mexannueckue kojaebaHus U BOJHBI. AMIUIUTY/a, IEPHOJ], YacToTa, Ga3akonebanuii. [IpeBparienus
SHEPTUU NpU KoJIeOaHUSIX. Boiryoicoennvie Konebanus, pe3oHamc.
[lonepeunble W MPOAONBHBIE BOJHBI. DHEprus BOJHBL. WHTepdepeHius u audpaxius BOJH.
3BYKOBBIEC BOJIHBI.
OnextpoMaruuTHele kojebanus. KoneOatenbublii  koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC
KoJieOaHusi. BBIHYXJACHHBIE JJIEKTpOMarHuTHble KoJjieOaHusi. Pe3zonanc. IlepemeHHBIN TOK.
Kongencarop u kaTymika B Lenu mnepeMeHHOro Toka. [IpousBoiacTBo, mepenada W morpebiaeHHe
AIIEKTPUUYECKON PHEPTUU. DIIEMEHTapHasl TeOpUs TpaHchopmaropa.
DneKkTpoMarHuTHoe mnosie. BuxpeBoe anekTpuyeckoe mojie. DJIEeKTpOMarHuTHbIe BOJIHBL. CBOICTBa
AJIEKTPOMArHUTHBIX BOJH. JlWMama3oHBl 3JIEKTPOMArHUTHBIX U3JIYYEHHUHM H HUX MPAKTUUECKOe
npuMeHeHue. [IpuHIUIIBI paAMOCBS3H U TEIEBUICHUS.
JlabopatopHblie pabOThI:
Jlaboparopnast pabora Ne3 «OmpeneneHue YCKOPEHHUsI CBOOOJIHOTO TAaJCHHUS TPU TOMOIIH
MasiTHUKa»

OnrTuka
I'eomeTrprueckas ontuka. IIpsmMonuHeiHOE pacpoCTpaHEHUE CBETa B OJHOPOIHON cpene. 3aKOHBI
OTpakeHHUs U npenomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHne. OnTuueckue npruoopsl.
BonnoBbie cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepenuus cBeta. KorepentHocts. JAudpakuus
ceeta. [lonmspuzanus ceera. [lucnepcus csera. IIpakTHueckoe NPUMEHEHHME 3JIEKTPOMArHUTHBIX
U3JIy4CHUH.
JlaGoparopHble pabOTHI:
Jlaboparopnas padota Ned «Onpenenenre moka3aTes MPEIOMICHUS CPEIbI»
Jlaboparopnast pabota Ne5 « Omnpezenenre GOKyCHOTO pacCTOSHUS COOMPAIOIICH JIMH3BI)
Jlaboparopnas pabota Ne6 « Onpesenenue ATUHBI CBETOBOW BOJTHBI»
OcHOBBI cTIENMATBHOI TEOPUH OTHOCUTEIBLHOCTH
NHBapuaHTHOCTh MOAYJsi CKOPOCTH CBETa B Bakyyme. [IpMHIIMI OTHOCUTENBHOCTH ODWHINTEWHA.
IIpocmpancmeo u 8pems 6 cneyuanbHOU Mmeopuu OMHOCUMENTbHOCMU. DHePIUsl U UMNYTIbC C80O0OHOU
yacmuysl. CBSI3b MACChl U SHEPTUH CBOOOIHOM YaCTHUIIBI. DHEPIUs TIOKOSI.
KBanroBas ¢pusuka
[IpenMert u 3a1a4u KBaHTOBOM (DU3HKH.
TemuoBoe nznyuenue. Pacnpesnenenue sHepruu B CrieKTpe a0COIIOTHO YEPHOTO Teda.
l'umote3za M. [Inanka o kBantax. @otorddexr. Onbitel A.I'. CroneroBa, 3akoHbl (GoTodddeKTa.
VYpasaenue A. DiiHmTelHa ans potordpdekra.
®otonH. Oneitel [1.H. Jlebenesa u C.1. BaBunosa. 'unoresa JI. ne Bpoiins o BOITHOBBIX CBOMCTBaX
yactull. KopnyckynsipHO-BOJIHOBOM Ayanu3M. J/laBiieHue cBera.
Mopnenu crpoenuss atoma. OObSCHEHHE JIMHEWYATOTO CIEKTpPa BOJOPOJia Ha OCHOBE KBAHTOBBIX
noctynatoB H. bopa. CnoHTaHHOE 1 BBIHYKJICHHOE U3Jy4€HUE CBETA.
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CocraB u cTtpoeHue aToMHOTrO sapa. M3zoromnsl. SnepHbie cumbl. [ledekT mMacchl M dHEpPrus
CBS3U sIpAa.
3aKoH paJMOaKTHUBHOTO pacnaja. SlnepHble peakluu, peakuu JelieHus u cunre3a. Llennas peakuus
nenenus saaep. SAnepHas sHepretuka. TepMosaepHbId CUHTES.
DOnemeHTapHble 4YacTHIbl. DyHJaMEHTalbHbIE B3aUMOJACHCTBHUS.
YacTHULL.
JlaboparopHblie pabOThI:
Jlaboparopnas pabota Ne7 «HabmoeHre CIIONIHOTO U TUHEHYATOTO CIIEKTPOBY
Jlaboparopnast pabota Ne§ «MccimemoBanue CrieKTpa BOIOPOaa
JlaGopatopnass pabGoraNe9 «OmpeneneHrue HMIyJabCa M HSHEPrHMM YacTUIBI MpPU JBWKEHUH B
MarHuTHOM ToJie» (1o ¢oTorpadusm)
Ctpoenune BcesieHHoit
[IpuMeHUMOCTh 3aKOHOB (U3UKH 11 OOBSICHEHUS MPUPOAbl KOCMUYECKHX 00BeKTOB. CoiHeuHas
cucrema. 3Be3/Ibl U HCTOYHUKHU UX 3Hepruu. Knaccuduxanus 3se3a. DBomtorus CoaHLa U 3BE3]1.
lanaktuka. [pyrue ranaktuku. [IpocTpaHCTBEeHHO-BpeMEHHbIE MacIITadbl  HaOIIOAaeMOM
Bcenennoii. [Ipencrasnenue o0 sBosonnu BeeneHHOM.

YCKOpI/ITeJ'II/I OJIEMCHTAPHBIX

PA3JIEJI 3. TemaTuuyeckoe JIAaHUPOBaHUE C YKA3aHUEM KOJIM4Y€CTBA YacoB,
OTBOJAMMBIX HA OCBOCHME KAaKA0H TeMblI

Ne Ha3Banue Tem KouunyecTBo B ToM umciie B ToMm umciie
OTBOJMMBIX KOJIMY€eCTBO KOJIM4€eCTBO
4acoB KOHTPOJIbHBIX | JIA0OPATOPHBIX
padort pabdot
1 OCHOBBI 2JIEKTPOJIMHAMUKHU 9 1 2
(mpoioKeHue)
2 Konebanus u BOJHBI 15 1 1
Onrtuka 13 1 3
4 OCHOBBI CIICIUATBHOW TEOPHH 3 - -
OTHOCHUTEJILHOCTH
5 KBanToBas ¢pusnka 17 2 3
6 Crpoenue Beenennoit 5 - -
7 IToBTOpEeHME 4 1 -
8 Pe3eps 2 - -
UTOI'O 68 6 9
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KanengapHo-remaTuyeckoe niaHUpPOBaHUe

Ne/Ne

Jara
IJIaH.

Jlara
paxr.

HaumeHoBaHusi pa3ieioB/TeMbl
YPOKOB

KoanuecTB
0 4aCcoB

OCHOBBI JIEKTPOAMHAMUKHU(TIPOIOIKeHHE) (9 yacoB)

MarnuTtHoe noJie (5 yacoB)

1/1.

BBOAHBIN HHCTPYKTAX MO OXpaHe TPya.
B3aumoneiictBue TOkOB. MarHuTHOE 1oJie
TOKa

212

BekTop MarHuTHON UHAYKIUU. JIMHUK
MarHuTHOU MHIYKLIUH

3/3

Moynb BEKTOpa MarHUTHON MHIYKIUH.
Cwita Amnepa

4/4

[TepBUYHBII HHCTPYKTAX MO OXpaHE Tpyaa
Ha pabouyem mecte. JlabopaTopHas padora
Nel «M3mepenue cuiibl B3aUMOJICUCTBUS
KATYIIKH C TOKOM U MarHUTa

5/5

JleiicTBUE MarHUTHOTO TOJISl HA JABYDKYIIUICS
3apsan. Cuna Jlopenna

DJleKTPOMAarHuTHasi MHAYKuMs (4 yaca)

6/1

SIBrieHne 2IEKTPOMArHUTHON MHIYKIUU.
MarnuTHslii notok. Hanpasnenue
UHIYKIHUOHHOTO TOKa. [IpaBuiio Jlenna
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[IepBHYHBII MHCTPYKTAXK IO OXpaHE TpyAa
Ha pabouem mecte. JlabopaTopHas paboTta
Ne2 «MccnenoBanue siBJICHUS
AJIEKTPOMArHUTHOW WHIYKITHH)

8/3

3aKkoH anekTpoMaruuTHON uHAyKIuu. IJC
WHIYKIWU B IBWKYIIUXCS MPOBOJIHUKAX.
CamouHnykuusi. UHIyKTUBHOCTb. DHEpPrus
MarHUTHOTO TOJIA TOKA. DIEKTPOMarHuTHOE
moJje

9/4

KonTponbnas padorta Nel o teme
«INEKTPOMArHUTHAS UHIYKIUS)

Kose0anus u BoJsiHbI (15 yacos)

Mexannuyeckue koJsedanus (3 yaca)

10/1

AHann3 KOHTPOJIbHOM paboThl U KOPPEKLIUS
YV 1. CBoOOo1HBIE U BHIHYK/ICHHBIE
Kosie0aHusl. Y cloBre BOSHUKHOBEHHUS
CBOOOIHBIX KoNeOanuii MaTemMaTuuecKkuii u
NPY>KUHHBIA MasTHUK. J[MHAMUKa
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K0JIe0aTeJIbHOTO JABWXKCHU A

11/2

IIepBHUYHBIM UHCTPYKTAX IO OXPAaHE TPy1a Ha
pabouem Mecre. JlabopaTopHas padora Ne3
«Ormpenenenue yCKOpeHHus cBOOOIHOTO
1aJIeHUs TIPH TIOMOIIH MasiTHUKA

12/3

["apmonmnueckue konebanus, dhasa
koneOanuii. [IpeBpaienue SHepTUr Mpu
rapMOHUYECKUX KoJjieOaHusX. Pesonanc n
6opnba ¢ HUM

JJIeKTPOMAarHUTHbIE KoJle0aHus (5 4acoB)

13/1

CBo0OogHbIe KOJIeOaHUs B KOJeOaTeIbHOM
koHType. [IpeBpaienue sHeprun npu
AJIEKTPOMArHUTHBIX KoJieOaHusx. [lepuon
CBOOOIHBIX JICKTPHUUECKUX KOJICOAHHH.
IlepeMeHHBIN JIEKTPUYECKUI TOK

14/2

AKTHBHOE comnpoTuBiieHue. [leficTByroiee
3HA4YEHUE CUJIbl TOKA U HAIIPSKEHMSL.
EmKocTh 1 HHAYKTUBHOCTD B LICIINU
IIEPEMEHHOT0 TOKA

15/3

Pe3oHaHC B 2JIEKTpUUYECKON LN

16/4

I'eHepupoBaHUE IEKTPUUECKON SJHEPTHUH.
Tpancdopmaropsl

17/5

ITpon3BoacTBO, Epeiaya U UCIOJIb30BaHNE
AIIEKTPOIHEPTUU

Mexanuuyeckue BOJIHBI (3 yaca)

18/1

BoaHOBEIE SIBIICHHUS. PaCHpOCTpaHeHI/IH
MECXaHUYCCKHUX BOJH

19/2

Jnuna BosnHbl. CKOPOCTH BOJHBI

20/3

BousHbl B cpenie. 3BYKOBBIE BOJIHBI

JJIeKTPOMAarHMTHbIE BOJIHBI (4 yaca)

21/1

I/I3J'Iy'-ICHI/Ie OJICKTPOMArdHMTHBIX BOJIH.
IInoTHOCTH IOTOKA QJICKTPOMArauTHOI'O
H3JTy4YCHUMA

22/2

N3o6perenue panguo A.C.ITormoBeiM.
[TpuHIUITBI pagnoCBA3U

23/3

CBolCTBA JIEKTPOMAarHUTHBIX BOJIH.
PacnipocTpanenue paguoBOIIH.
Pagnomokanust. IlousiTe o0 TeNEBUIECHUN.
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PazButune cpeacTs cBs3u

24/4

Konrponbnas padora Ne2 «Konebanus u
BOJIHBI»

Onrtuka (13 yacoB)

CaeToBble BOJIHBL. ['eomMeTpuyeckasi 1 BoJiHOBasi onTuka (11 yacos)

25/1

AHann3 KOHTPOJIBHOH pabOThl U KOPPEKIIHS
YV /1. PazBuTtHne B3I 40B HA IPUPOIY CBETA.
Cxopocts cBeta. [Ipunnun [tolirenca. 3akon
OTpa’KEHHUS CBETA

26/2

3akoH npenomieHus ceera. [lonHoe
OTpaKECHUE

27/3

IIepBHUYHBINM MHCTPYKTAX 110 OXPAaHE TPy1a Ha
pabouem mecte. JlabopartopHas pabora Ne4
«M3Mepenne mokasaress IpeIoMICHUs
CTEKJIa»

28/4

Ontrueckue nmpudopsl. JInuzer. opmyna
TOHKOHY JIMH3LL. Y BEJIINYCHUE JINH3EI

29/5

[TepBUYHBII HHCTPYKTAX 110 OXpaHe TPy/aa Ha
pabouem Mecte. Jlaboparoprast paborta No5
«OrmpeneneHue ONTUYECKON CUITBI JIMH3BI U
(OKYCHOTO pacCTOSTHUS cCOOMparoIeit
JIUH3BD)

30/6

I[I/ICHepCI/I}I CBCTa.

31/7

WNuTtepdepenHnuss MeXaHUUECKUX BOJH U
cBera. [IpumeHeHue uHTEpHEPEHLINN.

32/8

Judpaxus cCBETOBBIX BOJH.
JudpaxknuoHHas pemeéTka

33/9

[TepBUYHBII HHCTPYKTAX MO OXpaHe Tpyaa Ha
pabouem Mecte. JlabopaTopHas padota Ne6
«M3MepeHune JIIMHBI CBETOBOU BOJHBI

34/10

[Tonsipuzanus ceera. a3 kak ontuyeckas
cucrema

35/11

Konrponbnas padora Ne3 «CBeToBbIC
BOJIHBI»

Hzayyenns u cnekTpsl (2 4aca)

36/1

AHann3 KOHTPOJIBHOUN pabOThl U KOPPEKIIHS
VYV]I. Buael uznydenuii. IcTouHuKYM cBeTa.
CHexTpsl U CTIEKTPaJIbHBIE annaparhl.
CnexTpanbHbIA aHATU3

37/2

HNudpakpacHoe u ynprpaduoiaeToBoe
u3iydeHus. Pentrenosckue nyuu. [lkana
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SJICKTPOMArduTHBIX BOJIH

OcHOBBI CIeNMATbHON TEOPHHM OTHOCHTEJIBHOCTH (3 yaca)

38/1 [TocTynaTsl TEOpUU OTHOCUTEIHHOCTH.
39/2 PensituBucTCKasg qUHAMUKA
40/3 CBsI3b MEXJTy MaCCOM M SHEPruei

KBanroBasi pusuxa (17 yacon)
CBeTOBbIE€ KBAHTHI (5 4acoB)

41/1 dotoaddext. YpaBuenue DiHIITEHHA.

42/2 dotonsl. [Ipumenenue Gporosrpdekra.

43/3 JlaBiienue cBeta. XuMHUECKOE ACHCTBUE
CBeTa.

44/4 Pemenue 3amay 1o teme «CBETOBBIE KBAHTHI»

45/5 KonrponbHas padora Ned o Teme

«CBeTOBBIC KBAHTED

Atomuasn ¢pusuka (3 yaca)

46/1 AHaM3 KOHTPOJIBHOW pabOThl U KOPPEKITUs
YV . Crpoenne atoma. OnbiThl Pesepdopa.
[TnanerapHas mozens atoma. KBaHTOBbIE
nocrynarsl bopa. JIazepsl.

47/2 ITepBUYHBII HHCTPYKTAX IO OXpaHe TpyJa Ha
pabouem Mecte. JlabopaTopHas padota Ne7 «
HaGnroneHue crijioniHoro U JMHEH4aToro
CIIEKTPOB»

48/3 [TepBUUHBII HHCTPYKTAX IO OXpaHe TpyJa Ha
pabouem mecte. JlaboparopHas pabota Ne§ «
HccnenoBanue cekTpa BOJOPOIa»

Duszuka aToMHOro siapa (7 yacos)

49/1 MeToapl perucTpanuy JEMEHTapHbIX
yacTull. Bupl paanoakTUBHBIX W3TYYEHUH.

50/2 PanuoakTuBHbBIE NpeBpallieHUs. 3aKOH
panuoakTUBHOro pacnajia. [lepuon
HOoJTypacraja.

51/3 CtpoeHue aTOMHOTO siipa. DHEprusi CBsi3u

snaep. U3oTomsl.

52/4 ITepBUUHBII HHCTPYKTAX IO OXpaHE TpyJa Ha
pabouem mecte. JlabopaTtopHas padbora Ne9
«Ormpenenenue UMITyIbca U SHEPTUU
YaCTHIBI IPY IBUKEHUH B MArHUTHOM I10JIe)»

53/5 Snepuble peakuuu. Jlenenue siiep ypaHa.
[lenHbie sAepHBIE peakuuu. S nepHbId
peakTop.




54/6

TepmosinepHble peakuuu. lIpumenenue
sIIEpHOM 3HEpreTuku. buonornyeckoe
JICWCTBUE payalliH.

55/7 Kontposbnas pabora Ne5 o teme «ATomMHas

¢u3uka. Du3nka aTOMHOTO SIpay
JjieMeHTapHbIe YacTHbI (2 yaca)

56/1 AHaJn3 KOHTPOJIBHOM pabOTH M KOPPEKITUS
YV ]I. ®usuka 3J1eMEeHTApHbBIX YaCTHII.

57/2 Enunas ¢usnueckas kapTuHa MUpa

Crtpoenne Beesrennoi (5 yacoB)

58/1 Crpoenne Conneunoit cuctembl. Cuctema
3emis-Jlyna.

59/2 Oo6mue ceenenus o Conune. Mcrounuku
SHEPruM U BHyTpeHHee cTpoeHne ConHIa.

60/3 Hama I'anaktuka. [Tpoucxoxnenue u
HBOJIIOIMS TAJIAKTUK U 3BE3]I.

61/4 Hama I"'anaktuka. Mecto CosiHeuHOM
cucreMsl B I'anaktuke Mueunsiii [1yTs.

62/5 Teopus bonbmioro B3peiBa u
pacmupsrouercs Beenennoi

IloBTOpenue (4 yaca)

63/1 [ToBTOpeHue mo TemMe «MexaHnuecKue
SIBIICHHS)

64/2 [ToBTOpeHue no reme «MoneKkymspHas
¢$u3MKa U TEPMOJUHAMUKA

65/3 HToroBast KOHTpOJIbHAs padoTa.

66/4 AHanu3 UTOroBoi paboThl U 0000IEHHNE

IIPOMJICHHOI'0 MaTepuaa.

Pe3eps (2 yaca)
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