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2022 rox



IlosicHUTEILHAA 3aNMUCKA
PaGouas nporpamma no ¢usuke st 11 kmacca coctaBiaeHa B COOTBETCTBUU CO CIIETYIOIIUM
HOPMAaTUBHO-TIPABOBBIM 00ECIICUCHUEM:

1. denepalbHOr0 KOMIOHEHTA FOCYIapCTBEHHOTO CTaHAapTa 00I1Iero oopa3oBaHusl.

2.  ABTOpCKOW TporpaMMmbl OCHOBE aBTOpcKkoil mporpammsel A.B. Hlaranunoii «®@usuka. Paboune
nporpamMmsbl. [Ipeamernas nauHus ydeOHMKOB cepun «Kmaccuueckuit kype». 10-11 kmacebl: yueO.
nocodue s o0meoopazoBar. opranusanui, [Ipocsemenue, 2017T.

COCTaBJICHHOM Ha ocHOBe mporpammbl aBropa ['.5. Mskumesa (ITporpammer

oOmeoOpa3oBarenbHbIX yupexaeHuil. @usuka. 10-11 kmaccer
3. OcHoBHO# 00pa3oBaTe/IbHON MporpaMMoii cpeanero (mosHoro) obmiero oopasosanus MKOY
«Ipmauesckas COILL» na 2022-2023 y4eOHBbI# TOI.
4. VYueonbm mmanoM MKOY «Opmaunesckass COIL» na 2022-2023 yueOHBIN TOI.
5. Ilpuxazom MunuctepctBa oOpazoBanus P® «O06 yrBepkaeHuu ¢eaepanbHbIX MepedHen
y4e0HHUKOB, PEKOMEHIOBAHHBIX (JOMYIICHHBIX K MCIIOJIB30BAHUI0 B 00pa30BaTeIbHOM TIpolecce) B
001e00pa3oBaTeNbHBIX YIPEKICHUIX, IMEIOINX TOCYIapCTBEHHYIO akkpeauTamuio Ha 2022-2023
y4eOHBIN IO,
6. «[lomosxeHrEM O CTPYKTYype, MOPSIIKE Pa3pabOTKH M yTBEPKIACHHS pad0YrX MpOoTpaMM YdeOHBIX
KYypCOB, MPEAMETOB, TUCIUAIIINH (Mo mymeit) MKOY «OpAHUEBCKas COIlly,
peanu3yrImux 00pa3oBaTeIbHbIC MPOTPAMMBI 00IIET0 00pa30 BAaHUSI».
PaGouas mporpamma opueHTHpOBaHA HA Y4EOHUK
o Owmsuka: yueOnuk mus 11 kmacca / I'.5l. Mskumes, b.b. byxosues, H.H. Cotckwmii, M.:
«[TpocBemenue», 2016 r.

CormacHo ydeOHOMY IJIaHy IIKOJIBI, KaJeHIapHbBIM yudeOHBIM Tpadukom Ha 2022 — 2023
yueOHbI# ro mo ¢usrke B 11 kiaacce otBoautcs — 70 gacos (2 vaca B Heei0)

Cpok peanuzanuu paboueit mporpaMmsl 1 ro.

enan u 3apaum:

N3ydenue ¢pusuku Ha 6a30BOM YPOBHE HANPABICHO HA JOCTHKEHUE CIEIYIOUINX HeJIe:

e (QopmupoBaHne y OOyJarOIIMXCSA YMEHHS BHJIECTh M TOHHMaTh IIEHHOCTh OOpa30BaHMUS,
3HAYUMOCTh (PU3MUECKOTO 3HAHUS JJIA KKJOTO YeIOBEKa; YMEHUH pa3audarh (PakThl U OIEHKH,
CpPaBHUBATH OLIEHOYHBIC BBIBOJBI, BUACTh MX CBSI3b C KPUTCPUSIMH OIICHOK M CBSI3b KPUTEPHUEB C
OTIpeIeTICHHOM CUCTEMOH IIeHHOCTeH, PopMynHpoBaTh M 000CHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

e (opmupoBaHue y 00yJarOmUXCs eJIOCTHOTO MPEACTaBICHUS O MUPE U pOJiu (PU3UKH B CO3AAHUU
COBPEMEHHOU €CTECTBEHHO - HAYYHOU KapTUHBI MHUPA; YMEHHS OOBSICHITH OOBEKTHI U MPOIIECCHI
OKpYKarolleil AeCTBUTENbHOCTH — MPUPOAHON, COLIMATIBHON, KYJIBTYPHOM, TEXHUYECKOU Cpepl,
UCHOJB3YS ISl 3TOTO (PU3NYECKe 3HAHMUS;

e mpuoOpeTeHHe OOYJaAIOIIUMUCS OTBITa PA3HOOOPA3HOW MAESTEeIbHOCTH, ONBITA IMO3HAHUS U
CaMOTIO3HAHHS;, KITFOUCBBIX HABBIKOB (KITIOUEBBIX KOMIIETCHTHOCTEH), MMEIONMX YHUBEPCATbHOE
3HAYeHHE I PA3IUYHBIX BHUIOB JAEATEIbHOCTH, - HABBIKOB pEUICHHS MpOoOieM, MNPUHATUS
peleHuil, moucka, aHanusa u o0paboTku MHGOPMAINK, KOMMYHUKATUBHBIX HABBHIKOB, HABBIKOB
U3MEpEeHH, HaBBIKOB COTpyAHHYECTBA, J(G(GEKTUBHOTO U 0€30MacHOro MCHOJIb30BAHUS
Pa3IUYHBIX TEXHUYECKUX YCTPOUCTB;

® OBIAJICHUE CHCTEMON HAYUYHBIX 3HaHUNA O (PU3MYECKHX CBOMCTBAX OKpPYKAKOIIEro Mupa, 00
OCHOBHBIX (PU3NYECKUX 3aKOHAX M O CMOCO0aX WX MCIOJIb30BAHUS B MPAKTUYECKON KU3HU.

3amaun:






® 3HAKOMCTBO YYalIMXCsl C METOJOM HAyYHOTO IMO3HAHUS M METOJIAMH MCCIIEOBAaHUS 00BEKTOB
U SIBJIICHUH IPUPOIBI;

® NPHOOpPETeHUE yYalUMHCS 3HAHUNH O CBETOBBIX, 3JEKTPOMATHUTHBIX M KBAHTOBBIX
ABJICHUH, (PU3MUECKUX BEINIMHAX, XaPAKTEPHU3 YIOLINX 3TH SBJICHUS;

e (GopMHpPOBaHHE Yy YyYalIUXCS YMEHHH HAONIOJATh TPUPOJTHBIC SBICHUS M  BBIIOJHSITH

OIIBITHI, nabopaTopHbIe paboThl U
SKCHEPHUMEHTANIbHBIE  HCCIEA0BAHUS c

HCIO0JIb30BAHUEM U3MEPUTENbHBIX NPUOOPOB, IIUPOKO MPUMEHSIEMbIX B IPAKTUUECKOMN KU3HH,

e OBJIAJCHME  YYal[UMUCA TAaKUMHU  OOIIEHAY4YHbIMM  MOHATHSAMH, Kak  IMPHUPOJIHOE

SIBIICHUE, SMIINPUYECKU YCTaHOBJICHHBIN daxr, npobiema,
TEOPETUYECKUM  BBIBOJ, PE3YIbTAT SKCHEPUMEHTAIBHOM NPOBEPKHY;

¢ [IOHMMAaHHE yJallMMUCS OTIMYUIl HaydHBIX JaHHBIX OT HEMPOBEPEHHOM HH(OpMaINH,
LIEHHOCTU HayKU YJIOBJIETBOPEHUs OBITOBBIX, MPOU3BOIHBIX U KYJIbTYPHBIX IO TpeOHOCTEN
YEIJIOBEKA,

® YCBOCHHE WJECH EIMHCTBA CTPOCHUS MATEpUM W HEUCUEPIIAeMOCTH Mpolecca ee
MO3HAHMS, TOHUMAHUE POJIM MPAKTUKU B IO3HAHUU (PU3HUECKUX SIBJICHUN U 3aKOHOB;

e (opMupoBaHWe TO3HABAaTEILHOTO  HWHTEpeca K  (U3MKE U TEXHUKE, Pa3BUTHE
TBOPUYCCKUX CHOCO6HOCTefI, OCO3HaHHBIX MOTHUBOB y‘-IeHI/ISI; IMOATOTOBKAa K HPOJOJIKCHHIO
00pa3oBaHMs | CO3HATEIHLHOMY BBIOODPY Mpodeccun.

PA3JIEJI 1. Ilnannpyemble pe3yibTAThHI OCBOCHUSA Y4e0OHOI0 NMpeaMeTa

IIpenmeTHbIe pe3yJibTAThI

OCHOBBI JIEKTPOAMHAMUKH (MPOAOJIKEHHE)

MarnuTHO€ noJie

OO6yuaeMbIit HAYYUTCSA

- JlaBaTh OMpeJeNieHUs] MOHSITUN: MarHUTHOE TOJie, WHIAYKIHUS MarHUTHOTO MOJi, BUXpEBOE TOJe,

Cuna Amriepa, cuna Jlopeniia, peppomMarHeTuk, J0MeH, TemiepaTrypa Kropu;

- 1aBaTh OIpe/ieTiCHNe eIUHUIA UHTYKIIUH MarHuTHOTO T10JIf;

- IEpEUUCIISATH OCHOBHBIE CBOMICTBA MATHUTHOTO TOJIS;

- 300pakaTb MarHUTHBIE JIMHUU TTOCTOSIHHOTO MarHuTa, MPsiMOro MPOBOJHUKA C TOKOM, KaTYIIKH C

TOKOM;

- HaOIOAaTh B3aUMOJICHCTBUE KATyIIKA C TOKOM M MarHUTa, MAarHUTHON CTPEJIKU U MPOBOJHHUKA C

TOKOM, JIEHCTBUSI MarHUTHOTO TOJISI HA ABMKYILYIOCS 3apSKEHHYIO YaCTHUILY;

- popmMynHpoBaTh 3aKOH AMIepa, TPaHUIIbI €r0 MPUMEHUMOCTH;

- OTpEeNsATh HAMpaBICHUE JIMHUNA MAarHUTHOW MHIYKIIMA MAarHUTHOTO TOJIS C MOMOIIBIO0 MpaBUiia

OypaBurKa, HallpaBJIeHHE BEKTOPOB CHibI AMriepa U cujbl JIOpeHIla ¢ MOMOIIBIO MpaBuiia JeBOH

PYyKH;

- MPUMEHSATH 3aKOH AMriepa 1 popMyIy AJisi BBIYUCICHHS cuiibl JIopeHIia npu perieHny 3a1ay;

- TMEpPEeYrCHsITh TUIBI BEUIECTB [0 MAarHUTHBIM CBOWCTBaM, Ha3blBaTh CBOMCTBA [ua-, Mapa- H

(beppoMarHeTUKOB;

- U3MEPATH CUITY B3aUMOJCHCTBHSI KATYIIKH C TOKOM U MarHura.

Obyuaemblii ROIYYUM BO3MONCHOCb HAYUUMbCS

- NOHUMAmMb U O0OBACHAMb UYENOCMHOCMb (QUIUYECKOU Meopul, pasiuyams 2paHuyvl ee

NPUMEHUMOCIU U MeCTO 8 POy Opyeux usuyecKux meopui;

- 81a0emb npuemamiu NOCMpPOEHUs. Meopemuieckux OOKA3amenbcme, d maxdxice npocHO3UPOBaAHUs.

ocobeHHoCmel  NpOmMeKaHusi (QU3UYeCKUx A6NeHUll U Npoyecco8 HAd OCHOBE NOLYYEHHBIX

meopemuyecKux 8bl60008 U 00KA3AMENbCME;

- Xapakmepuzo8amv CUCMEMHYIO CB8A3b MeHCOy OCHOBONONAAIOWUMU HAVUHLIMU NOHAMUAMU.

nPOCMPAaHcmeo, 8pems, Mamepus (6ewecmaso, noie), O8udceHue, Culd, SHepusl;




- 8blI0GUCAMb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONOALANOWUX (U3UYECKUX 3AKOHOMEPHOCMEl U
3AKOHO8,

- CamMocCmosimenbHoO NIAHUPOBAMb U NPOBOOUMb (U3ULECKUE IKCHePUMEHMbL;

- Xapakmepuzosams 2100a1bhble npodieMbl, cmosiuue nepeod yeno8edecmsom. SHepeemuiecKue,
coipbesble, IKoL02UdecKue, — U poib QUUKU 8 peuteHUuY JMux npooiem,

- pewams NPAKMUKo-OpUEHMUPOBAHHbIE KAYeCmeeHHble U pacdemmuvle @uauieckue 3a0ayu ¢
8b100pOM  u3ULECKOU MOOenU, UCNONb3YS HECKOIbKO (QU3UYeCKux 3aKOHO8 UnU  HopMyI,
C8A3BIBATOWUX UZBECHbLE (DUUYECKUE BETUYUHDL, 8 KOHMEKCIE MEeNCHPEOMEMHbIX C853ell,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCIUKU U3YYEHHbIX MAULUH, NPUOOPO8 U MEeXHUYEeCKUX
YCmpoucma,

- 00BACHAMB YCI06US NPUMEHEHUS. (PUSUYECKUX MOOelell Npu peuteHuu U3ULecKux 3a0ay, Haxooums
A0eK8AMHYIO NPeONlONCEHHOU 3a0aue Qu3uuecKyro Mooelb, pazpeuiams npoonemy Kak Had OCHO8e
UMEIOWUXCS 3HAHUL, MAK U NPU NOMOUWU MEeMO008 OYEHKU.

DIIEKTPOMATHUTHAS HHIYKIUS

OO0y4aeMblil HAyUuTCA

- JIaBaTh OMpEAENICHUs TOHSITHI: SBJICHHWE JIEKTPOMArHUTHOW MHAYKIIUM, MAarHUTHBIA 1MOTOK, DJC
WHIYKIIUU , UHAYKTUBHOCTH, caMOUHAYKIUs, DJIC caMOUHIYKIINH;

- pacro3HaBaTh, BOCIPOU3BOJAUTH, HAOTIOIATh SBJICHUE JEKTPOMArHUTHOW WHYKIIWHU, MTOKAa3bIBATh
MPUYNHHO-CIICJICTBEHHBIE CBS3W TP HAOJNIOJCHHWM SIBJIEHWS, HAOMIOMaTh W aHATW3UPOBATH
AKCIIEPUMEHTHI, IEMOHCTpUPYIOIHE mpaBwmiio JIeHa;

- ¢opmymupoBarh TpaBwio JleHIa, 3aKOH SJIEKTPOMArHUTHOM WHAYKIWHU, TPAHHUIBI €ro
MIPUMECHUMOCTH;

- IICCJIEIOBATH SIBJICHUE JICKTPOMArHUTHOW WHYKITUH;

- TIEPEUYUCIATh YCIOBHUS, NMPU KOTOPHIX BO3HHUKACT WHAYKIIMOHHBIH TOK B 3aMKHYTOM KOHTYpE,
KaTYIIIKe; ONMPEACIIATh POJIb )KEJIE3HOTO CEpJICYHNKA B KaTYIIKE; N300pakaTh rpaMueCcKy BHEIIHEE U
WHIYKIIMOHHOE MArHUTHBIC TIOJIS; OMPENCNSITh HAMpPaBICHUE WHIYKIIMOHHOTO TOKAa KOHKPETHOMN
CUTYaIINH;

- OOBSCHATh BO3SHUKHOBEHHE BUXPEBOTO JIEKTPUIECCKOTO TIOJIS U AJIEKTPOMArHUTHOTO TIOJIS;

- ONMKUCHIBAaTh BO3HUKHOBEHHE DJIC MHIYKIIMK B ABHKYIITUXCS TIPOBOIHAKAX;

- paboTaTh B TIape U IPYIIE IPH BHINOJHEHUN MTPAKTUICCKUX 3aJJaHUH, TUTAHUPOBATh SKCTICPUMEHT;

- TIEPEUYUCIIATH TPUMEPHI UCITOJIB30BAHUS SIBJICHHS 3JIEKTPOMAarHUTHON MHIYKIIUH,

- pacro3HaBaTh, BOCIPOHW3BOJIUTH, HAONIOAATH SBJIEHHWE CAMOWHIYKIIMH, IMOKAa3bIBaTh MPUYMHHO-
CJICJICTBCHHBIC CBSI3H MPU HAOJIIOJCHHUH SIBJICHUS;

- hopMyJIMPOBATh 3aKOH CAMOUHIYKIIMH, TPAHUIIBI €70 PUMEHUMOCTH;

- IPOBOJUTH AHATIOTHIO MEXy CAMOMHIYKIIUEH U HHEPTHOCTBIO;

- ONPECINIATh 3aBUCHMOCTh MHIYKTUBHOCTH KAaTYIIKHA OT €€ JJTUHBI U IO BUTKOB;

- HaxXxOoJUTh B KOHKPETHOW CHUTyallMM 3HaudeHMs: MarHuTHoro mnotoka, JJC wunmykuuu, I/C
UHAYKIUA B JBIKYyIUXca mpoBogHukax, IJIC caMOMHAYKIMH, WHAYKTUBHOCTb, OSHEPTHIO
MAardUTHOTO IT0JIS.

Obyuaemblii ROIYUUM BO3MONCHOCNb HAYUUMbCS

- NOHUMamMb U OOBACHAML YEIOCMHOCb (U3UYECKOU Meopul, pasiudams SpaHuybl ee
NPUMEHUMOCIU U MeCO 8 POy Opyeux usuyecKux meopuii;

- glademsv npuemMamu NOCMPOEHUs. MeoPEeMuUdecKux 00Ka3ameibCms, d maxdice npocHO3UPOBAHUS
ocobenHocmell NpomexkaHus Qu3UYecKuUx AGNeHUll U NpoYecco8 HA OCHOBe NOJVUEHHbIX
meopemuyecKux 66160008 U 00KA3AMenbCme;

- Xapakmepuzo8amv CUCMEMHYIO C853b MeHCOy OCHOBONONALAIOWUMU HAYYHLIMU NOHAMULMU:
npoOCMpaHcmeo, epems, mamepus (6ewecmeo, noie), 0gultceHue, CUid, SHePeUsl;

- 8bl0UCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALANOWUX (U3UYUECKUX 3AKOHOMEPHOCMEl U
3aKOHO8;

- CamMocmosmenbHo NIAHUPO8AmMb U NPOBOOUMb (PU3ULECKUEe IKCHePUMEHMbL;

- Xapakmepuzosams 2100a1bHble npodieMbl, cmosuue nepeod yeno8edecmsom. dHepeemuieckue,
cbipbesble, IKOL02UdecKue, — U poib QUUKU 8 petteHuY dmux npooiem,




- pewiamb NPAKMUKO-OPUEHMUPOBAHHbBIE KAYeCMBEeHHble U pacyemmuvie usuyeckue 3aoayu ¢
8b100pOM  pu3UYECKOU MOOenU, UCHONL3YSL HECKOAbKO (QU3UYECKUX 3AKOHO8 Ul  QOopMyi,
CBA3BIBAIOWUX U38ECMHblE UUYECKUe BETUUUNB, 8 KOHMEKCIEe MeNCNPEeOMEMHbIX CEA3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKY U3VUEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX
YCmMpoucmas,

- 00BACHAMY YCNI08USA NPUMEHEHUs PUULECKUX MoOelell NPU peueHUuU U3U1ecKux 3a0ay, Haxooums
A0eK8AMHYIO NPedloJNCEeHHOU 3a0ade (Qu3uuecKyro MoOoelb, pazpeuiams npooiemy Kak Hd OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Kosnebanus n Bo1HbI

Mexanuveckue Koaeoanus

OO0yuaeMblil HAyUuTCA

- JaBaTh OINpEICNCHUs: KoJjeOaHus, KoyieOaTejbHas CHUCTEMa, MEXaHWYECKUe KoJeOaHus,
rapMOHHYECKUE KoJicOaHHs, CBOOOJHBIC KOJICOAHMS, 3aTyXalollue KoJeOaHus, BBIHYXICHHBIC
KoJieOaHus1, PE30HAHC, CMEIIICHHE, aMITUTY/Ia, IEPHO/I, 4aCTOTa, COOCTBEHHAs 4acToTa, ¢aza;

- MIEPEYHCIIATH YCIOBHS BOSHUKHOBEHHUS KOJICOAHUH, MPUBOAUTE IIPUMEPHI KOJICOATEIbHBIX CHCTEM;

- OTIIMCHIBATh MOJICIIU: TIPYXKHHHBIH MasTHHK, MATEMAaTHYECKUN MasTHUK;

- MIEPEYHCIIATH BU/IbI KOJICOATEIBHOTO IBMKEHHUS, UX CBOMCTBA;

- pacro3HaBaTh, BOCIIPOU3BOIUTH, HAOMIOAATh TAPMOHUYECKUE KOJIeOaHus, CBOOOIHBIE, KoJieOaHus,
3aTyxarolue KojgeOaHus, BEIHYKICHHbBIC KOJICOaHNsI, PE30HAHC;,

- MIEPEYHUCIIATH CIIOCOOBI MOTyYCHHST CBOOOIHBIX M BEIHYKJICHHBIX MEXaHHUYCSCKHX KOJICOaHNUH;

- COCTaBIIAITh ypaBHEHHE MEXaHUUYECKMX KOJEeOaHWH, 3amMChIBATh €ro PEIICHHE, ONMPECssITh IO
YPaBHEHUIO KOJI€OATEILHOTO JIBU)KEHHSI TapaMeTphl KOJICOAHHUS;

- MPEACTAaBIIATh 3aBUCHMOCTh CMEIIECHUS OT BPEMEHHM MPU KOJEOAHUSAX MaTeMaTHYECKOTO U
MPY)KUHHOTO MasTHUKA rpaduyuecku, OMpeaeNaTh Mo rpaduKy XapaKTEpUCTHKH: aMILTUTY/Ly, IEPHO.T
Y YacTOTYy;

- HaxXOJWUTh B KOHKPETHBIX CHTYyallUsIX 3HAYCHUS IEpPHOJa MaTEeMaTHYECKOTO M MPYKUHHOTO
MAasiTHUKA, SHEPTUU MasITHUKA;

- OOBSCHATH TPEBpANICHHUS SHEPTHH IMPH KOJeOAHHWSIX MaTeMaTHYECKOTO MasTHHUKAa W Tpy3a Ha
MPYKHUHE;

- HCCIIEZIOBATh 3aBUCHMOCTD MEpHo/Ia KoJeOaHNH MaTeMaTHIeCKOTO MAasgTHUKA OT €r0 JUTHHBI;

- HCCJIEZIOBATh 3aBUCHMOCTD MEpH0Jia KoJeOaHH Irpy3a Ha MPYKUHE OT €ro Macchl.

Obyuaembvlil ROLYYUM B03MONCHOCHIbL HAYYUMbCS

- NnoHUMamv U OOBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopul, pasiuyams SpaHuyvl ee
NPUMEHUMOCTIU U MECMO 8 PAOY OpYeUX (U3UYeCKUx meoputl;

- 1ademv npuemami NOCMPOEHUs. Meopemudeckux OOKA3AmMenIbCmes, d maxdice npocHO3UPOBAHUS.
0cobeHHOCmel  NPOMEKaHUsi  (U3UYECKUX SBIeHUll U HPOYecco8 HA OCHOBe NOLYYEHHBIX
MeopemuyecKux bl80008 U OOKA3AMENbCME;

- Xapakmepuzo8amv CUCMEMHYIO C853b MeHCOy OCHOBONOAALAIOUUMU HAVUHLIMU NOHAMUSIMU.
NPOCMPAHCMB0, 8peMsl, Mamepust (6ewecmaso, noie), O8uUdCeHue, CUuld, SHePusl;

- 8blOBU2AMb 2UNOME3bl HA OCHOB€ 3HAHUS OCHOBONONALAIOWUX (DPUUYECKUX 3AKOHOMEPHOCmel U
3AKOHO8;

- CaMOCMOMeNbHO NIAHUPOBAMb U NPOBOOUNMb PUZUYECKUE IKCNEPUMEHMbL,

- Xapaxkmepuzo8ams 2100aibHble NPoOIEMbl, CMoAwue neped Hei08eHecmeoM. IHepeemuyecKue,
ChIpbeBble, IKO0SUNECKUE, — U POTIb (DUBUKU 6 PEUUEHUU SMUX NPOOIeM,

- pewams NPAKMUKO-OPUEHMUPOBAHHbBIE KAYECMBEHHble U pacyemuvie Qusuyeckue 3a0auu ¢
8b100poM  pu3uULecKol MOOenU, UCNONb3YS HeCKOIbKO (QU3UYeCKUx 3aKOHO8 Unu  HopMyn,
CBA3BIBAIOWUX U36ECMHBLE (DUUUECKUE BEIUYUNBL, 8 KOHMEKCNEe MENCNPEOMEMHbIX CE53ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCIMUKU U3VHEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX
yCmpoucme,

- 00BACHAMY YCI08US NPUMEHEHUS Pu3uLecKux mooeell npu peuleHuy Guuieckux 3a0ay, Haxooums
A0eK8AMHYI0 NPeOslONCEHHOU 3a0ade Qu3u4ecKyd MoO0elb, paspeulams npodiemy Kak HA OCHo8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

DJIEKTPOMArHUTHBIE KOJICOAHUS




OOyuaemblii HAY4IUTCS

- JlaBaThb ONpEACTCHUS NOHATHIM: 3JIEKTPOMArHUTHBIE KoJeOaHHs, KoJeOaTeNnbHbIi KOHTYP,
cBOOOJIHBIE DJIEKTPOMATrHUTHBIE KOJIEOAHMS, BBIHYKACHHBIC JIIEKTPOMArHUTHBIE KOJeOaHMUs,
IIEPEMEHHBIN JJIEKTPUYECKUNA TOK, AKTUBHOE COINPOTUBIICHUE, NEHCTBYIOLIEE 3HAYCHUE CHIIbI TOKA,
JeWCTBYIOIIEe 3HAYCHNUE HaNpsDKEeHUs, TpancopmaTop, koddduument tpanchopmanuu;

- 1300pakaTh cXeMy KoJiebaTeTbHOTO KOHTYpa M OIMUCHIBATh CXEMY €ro padoThI;

- pacro3HaBaTh, BOCHPOHM3BOIUTH, HAOMIOJATh CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJIEOaHMS,
BBIHY)K/JICHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHUs!, pE30HAHC B LIENH ITEPEMEHHOT0 TOKA;

- AHATU3UPOBATh NPEBPALCHHUS DSHEPTrUM B KOJIEOATEIHHOM KOHTYpE MpPH AIIEKTPOMATHUTHBIX
KOJIEOAHUSX;

- TIPECTABIIATh 3aBHCUMOCTh JIEKTPUYECKOTO 3apsijia, CHIIBI TOKA M HANpsHKEHUS OT BPEMEHHU MpU
CBOOOJTHBIX ~ DJEKTPOMArHUTHBIX KOJICOAHUSX; ONpPEAENATh MO Tpapuky KojeOaHWid ero
XapaKTePUCTUKH: aMIUTUTYY, TIEPUOJT K YacTOTY;

- IPOBOJIUTH AHAJIOTHIO MEX/Ty MEXaHUUECKUMH ¥ AIEKTPOMArHUTHBIMHU KOJICOaHUSIMH;

- 3anmuchBaTh (hopmyiny TomcoHa; BBIYHCIATH C TIOMOMIIBI0 (GopMynasl ToMCOHa NEpUOJ U YacTOTY
CBOOOTHBIX JIEKTPOMArHUTHBIX KOJICOaHUH; ONIPEeNsiTh TIEPHO/I, YaCTOTY, aMILTUTYAY KoJieOaHui B
KOHKPETHBIX CUTYAIHIX;

- OOBSICHATH MIPUHIIUII MTOJTyYSHHS TEPEMEHHOTO TOKa, YCTPOMCTBO I'eHEpaTopa MepeMEeHHOTO TOKa;

- Ha3bIBaTh 0COOCHHOCTH IMEPEMEHHOTO MIEKTPUIECKOTO TOKA Ha YJacTKE [EMH ¢ PE3UCTOPOM;

- 3amMChIBaTh 3aK0H OMa JUTsl IeTH IEPEMEHHOTO TOKa;

HAXOJIUTh 3HAUEHUSI CHIIBI TOKA, HANPSDKEHUS, aKTHBHOTO COTIPOTHUBIICHUS TN ITEPEMEHHOTO TOKa,
JNEUCTBYIOLIMX 3HAYECHUI CUJIbI TOKA Y HAIIPSDKEHUS;

- Ha3bIBaTh yCJIOBHS BO3HUKHOBEHUS pE30HAHCA B IIEMHU MIEPEMEHHOTO TOKa;

- OTIMCHIBATh YCTPONCTBO, MPHHIINT JACHCTBHS M MPUMEHEHHE TpaHChOopMaTopa;

- BBIYUCTATH KO PuIueHT Tpanchopmanuy B KOHKPETHBIX CUTYaIIHsIX

Obyyaemvlii NOTYUUM BO3MONHCHOCHb HAYYUMbCS

- nowumamv U OOBACHAMb YENOCMHOCMb (QUIUYECKOU Meopul, pasiuyames 2panuybl ee
NPUMEHUMOCIU U MECMO 8 PAOY OpY2Ux Pu3udecKux meopuil;

- 61a0emb npuemamu nOCMpOeHUs. Meopemuieckux 0OKA3amenbeme, a Mmaxdxice npocHO3UpOBAHUs.
ocobeHnocmell  NpoOmeKkaHus (QU3UYECKUx AGNeHUll U Npoyecco8 HA OCHOGE NOLYYEHHBIX
meopemuyecKux 6bl80008 U 00KA3AMeNbCM8s;

- Xapakmepuzo08amv CUCMEMHYIO CB8A3b MedCOy OCHOBONONALAIOWUMU HAVUHLIMU NOHAMUAMU.
npOCMPancmeo, 8pems, Mmamepusl (6ewecmso, noie), OsudceHue, Culd, SHepusl;

- 8blOBUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (DUBUUECKUX 3AKOHOMEPHOCmeU U
3aKOHO08,

- CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUNMb Pu3UYecKUue IKCNepUMeHmyl,

- Xapaxkmepuzoeambv 2100anbHble NpobIeMbl, CMmoAwue nepeo 4en08edecmeom. HepemuyecKue,
coipbegule, IKOI02UUECKUe, — U POTb PUIUKU 8 PEUUEHUU DMUX NPOOIeM,

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemmuvie usuueckue 3aoavu c
8b100poM  pu3uUecKol MOOenu, UCNONb3YS HECKOIbKO Qu3u4ecKux 3aKOHO8 Uunu opmyn,
CBA3bIBAIOWUX U3BECMHbIE (PUUUECKUE BEIUUUNDBL, 8 KOHMEKCIEe MeNCNPEeOMEMHbIX CEA3ell;

- 00BACHAMb NPUHYUNBL pAOOMbL U XAPAKMEPUCMUKY U3VUEHHBIX MAWUH, NPUOOPOE U MEXHUUECKUX
yCmpoucme,

- 00BACHAMY YC08US NPUMEHEHUS Pu3utecKux mooeell npu peuleHuy Guzuieckux 3a0ay, Haxooums
A0eK8AMHYI0 NPeONlONCEHHOU 3a0ayde hu3uyecKyro Mooelb, pazpeuiams npoonemMy KaKk HAd OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

MexaHUYeCKHe BOJIHBI

OOyuaemblii HAy4InUTCS

- JlaBaTh OIpe/eNIeHUs] MOHATUNA: MeXaHW4ecKas BOJIHA, MOTepeyHas BOJHA, MPOJOJbHAas BOJIHA,
CKOpPOCTh BOJIHBI, JUIMHA BOJIHBI, (Da3a BOJIHBI, 3BYKOBas BOJIHA, IPOMKOCTH 3BYKa, BBICOTa TOHA,
TeMOp, OTpa)kKeHUe, TMpeNoMJICHHE, TOTJIONEHHe, HUHTepPEepeHIUs MEXaHWYEeCKUX  BOJIH,
KOT€pEHTHBIE UCTOYHUKH, CTOSIYAs BOJIHA, aKyCTHUECKUI pe30HAHC, MJIOCKOMOISIpU30BaHHas BOJHA,

- IEPEYHUCIATH CBOMCTBA U XapaKTEPUCTHUKN MEXAaHUYECKUX BOJIH;




- pacmo3HaBaTh, BOCIPOM3BOJWUTH, HAONIOAATh MEXaHWYCCKUE BOJHBI, TIONEPEYHBbIC BOJIHBI,
MIPOJIOJILHBIE BOJIHBI, OTPAKEHUE MPEIOMIICHHE, TOIVIONICHUE , WHTEP(HEPCHIIMI0 MEXaHUYECKUX
BOJIH;

- Ha3bIBATh XapaKTEPUCTUKH BOJH: CKOPOCTh, YACTOTA, JUTMHA BOJIHBI, PA3HOCTH (pa3 BOJIH;

- OIIPENIEISITh B KOHKPETHBIX CUTYAIHMsIX CKOPOCTH, YACTOTHI, [UTMHBI BOJIH, pa3HOCTH (a3.
Obyuaemvlii NOLYUUM BO3MONACHOCb HAYYUMNbCS

- noHumMamv U OOBACHAML YEIOCMHOCMb (QUIUYECKOU Meopul, paziudyams 2paHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUx GuU3u4ecKux meopuil;

- 81ademb npuemamu NOCMpPOEHUs. Meopemudeckux OOKA3AmenIbCme, d maxdice npocHO3UPOBAHUs.
ocobeHHOCmel  NPOMeKaHusi  (PU3UYECKUX ABNeHUll U NpoOYecco8 HA OCHOBe NONYYEHHLIX
meopemuyecKux 8bl860008 U 0OKA3AMENbCNE;

- 8blOBUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMepHOCmeU U
3AKOHO8;

- CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb PU3UYECKUe IKCNEPUMEHMbL,

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacuemmuvle @usudeckue 3a0auu ¢
8b100pOM  puU3UYECKOU MOOeNU, UCNONb3Y HEeCKOAbKO @QU3UYeCKUX 3aKOHO08 Ulu Gopmyn,
CBA3BIBAOWUX U3BECMHbIE PU3ULECKUEe BEIUYUHDL, 8 KOHMEKCTNE MEHCHPEOMEMHBIX C8s3€l.
DICKTPOMATHUTHEIC BOJHBI

OO0yuaeMblil HAyUuTCA

- JlaBaTh OINpPEJICICHHs TOHSATHIA: JJICKTPOMArHUTHOE TI0JIe, BHXPEBOE ODIIEKTPUYECKOE TIOJIE,
JJIEKTPOMArHUTHBIC BOJTHBI, CKOPOCTH BOJIHBI, JITTHHA BOJIHBI, (ha3a BOJIHBI, OTPAKECHHE, TTPEIIOMIICHHUE,
MoTJIoNIeHUe, HHTepdepeHIIHS, TUPPAKIIHSI, TIOEPEIHOCTD, TOJAPHU3AIUI ICKTPOMArHUTHBIX BOJTH,
PaJMOCBS3b, PAAHOIOKAINS, AMIUTATYTHAS MOYJISIIHS, JCTCKTHPOBAHUE,

- 0OBSICHATH B3aUMOCBSI3b TICPEMEHHBIX JICKTPHUECKOTO U MAarHUTHOTO TTOJICH;

- PHUCOBaTh CXEMY PaclpOCTPAHEHUS JICKTPOMArHUTHOW BOJTHBI;

- IEPEUYHCIISATH CBOMCTBA U XapaKTEPUCTHKH JICKTPOMArHUTHBIX BOJIH;

- pacro3HaBaTh, HAONIOJATh JIICKTPOMArHWUTHBIC BOJIHBL, H3JIydeHHE, TIPUEM, OTpaKEHHE,
norJiomieHue, nHTeppepeHmo, audpaxmuro. [lomspuzanuio 3IeKTPOMarHUTHRIX BOJIH,

- HaXOJUTh B KOHKPETHBIX CHUTYallUsX 3HAYCHUS XapaKTEPUCTHK BOJIH: CKOPOCTH, YaCTOTHI, JJTUHBI
BOJIHBI, pa3HOCTH (a3;

- OOBSCHATH IPUHIUI PAJUOCBSI3H U TCICBHUICHHSL.

Obyuaembvlil ROLYYUM B03MONCHOCHIbL HAYYUMbCS

- NnoHUMamv U OOBACHAMb YEIOCMHOCMb (QU3UYECKOU Meopul, pasiuyams SpaHuyvl ee
NPUMEHUMOCTIU U MECMO 8 PAOY OpYeUX (U3UYeCKUx meoputl;

- 1ademv npuemami NOCMPOEHUs. Meopemudeckux OOKA3AmMenIbCmes, d maxdice npocHO3UPOBAHUS.
0cobeHHOCmel  NPOMEKaHUsi  (U3UYECKUX SBIeHUll U HPOYecco8 HA OCHOBe NOLYYEHHBIX
MeopemuyecKux bl80008 U OOKA3AMENbCME;

- 8blOBU2AMb 2UNOME3bl HA OCHOB€ 3HAHUS OCHOBONONALANOWUX (DPUBUYECKUX 3AKOHOMEPHOCmel U
3AKOHO8,

- CamMOCmMOosmMenbHO NIAHUPOBAMb U NPOBOOUNMb PUZUYECKUE IKCNEPUMEHMbL,

- pewams NPAKMUKO-OPUEHMUPOBAHHBIE KAYECMBEHHble U pacuemmuble @Qu3udeckue 3a0auu ¢
8b100poM  u3UUEeCKOU MOOenU, UCHONb3Y HECKONbKO (QuU3U4ecKux 3aKoH08 uiu Gopmyr,
CBA3BIBAIOWUX UZBECMHbIE PU3UYECKUe BEIUYUHBL, 8 KOHMEKCE MENCNPEOMEMHBIX C853ell.

Onrtuka

CBETOBBIE BOJHBI.

I'eoMeTrpuueckas U BOJIHOBas ONTUKA

OOy4aeMblit HAyUHUTCA

- J1aBaTh OMpENENICHUs MOHATHUI: CBET, KOPIYCKYISIPHO-BOJHOBOM Jyallu3M CBETa, FreOMeTpHYecKas
OTITHKA, CBETOBOM JIy4, CKOPOCTh CBETA, OTPAKEHUE CBETA, MPEJIOMIICHHE CBETA, MOJHOE OTPAXKEHHE
CBETa, YroJ TMAaJeHHs, YroJ OTPaXEHHsS, Yroa TMPEIOMIICHUs, OTHOCHTEIbHBIM TOKa3aTelb
MperoMIICHUs, aOCONIOTHBIN MOKa3aTelnb MPEIOMIICHUS, JIMH3a, (OKYCHOE PACCTOSHHUE JIMH3BI,
OTNTUYECKAsl CHJIA JIMH3BI, JIUCIEpCUs CBeTa, WHTepdepeHIus cBeTa, AUQPpPaKIUOHHAS pelIeTKa,
TOJISIPU3AIINs CBETA, €CTECTBEHHBIN CBET, TIOCKOMOISIPU30BAHHBIN CBET;




- OIUCBIBATh METOJIbI U3MEPEHUS CKOPOCTH CBETA;

- IEPEYHCIISTH CBOMCTBA CBETOBBIX BOJIH;

- pacmo3HaBaTh, BOCIIPOM3BOJHUTH, HAOIIOAATh PACIPOCTPAHEHUE CBETOBBIX BOJH, OTpPaKEHHE,
MpeJIOMIICHHUE, MOTJIOIICHUE, TUCTIEPCUI0, HHTEP(EPEHIINIO CBETOBBIX BOJIH;

- (opmynupoBaTh mpHHIHUI | IOWreHCa, 3aKOHBI OTPAKCHUS M MPEIOMIICHUS CBETA, TPAHHIBI WX
MIPUMEHUMOCTH;

- CTPOUTH XOJ JIy4eil B IUIOCKOTIAPAJIICIBHON IUTACTHHE, TPEYrOJIbHOM MpH3Me, TOHKOH JTNH3E,

- CTPOUTH N300paKEHHE MPEeaIMETa B TUNIOCKOM 3€pKaje, B TOHKOH JIMH3E;

- IEPEYUCIIATH BUJIBI JIMH3, UX OCHOBHBIC XapaKTCPUCTHK — ONTHYCCKHUIA IICHTP, TJIABHAS ONTHYCCKAS
och, (hoKyc, onTHYECKas CUIIa,

- HaXOJUTh B KOHKPETHOM CHUTyaIluu 3HAYCHUS YTJIa MMaJICHUS, yIiIa OTPAKCHHS, YTIIa MPEITOMIICHHSI,
OTHOCHTEIIFHOTO TOKa3aTessl MPeNoOMIICHHs, aOCOJMIOTHOTO TOKAa3aTess MpPEIOMIIEHHUsS, CKOPOCTH
CBETa B cpene, (POKYyCHOTO pPacCTOSHUS, ONTHYECKOW CHIIBI JIMH3BI, YBEIMUYEHHs JIMH3BI, MEpPHO/a
TU(PPAKIIMOHHON PEMIETKH, MOJIOKEHUS HHTEPPEPEHITMOHHBIX B JTU(DPAKIIMOHHBIX MAaKCUMyMOB H
MHUHHUMYMOB;

- 3amuchiBaTh (OPMYTy TOHKOHW JIMH3BI, HAaXOJWUTh B KOHKPETHBIX CHUTYAIHUSX C €€ IMOMOIIBIO
HEU3BECTHBIC BEJIMYUHEL;

- OOBSICHATH MTPUHIIAIT KOPPEKIIMH 3PEHUS C IIOMOIIHIO0 OYKOB;

- DKCIIEPHUMEHTAIBHO OIpPENeNsATh TOoKa3aTreidb NpPEIOMIICHUS cpeapl, (OKYCHOE pacCcTOsSHHE
COOMpAIOIIe JIMH3HI, JUIMHY CBETOBOM BOJIHBI C TIOMOIIBIO TU(PAKIIMOHHOHN PEIIETKH;

- BBIJIETISATh OCHOBHBIE MOJI0KEHUSI KOPITYCKYJIIPHOM U BOJTHOBOM TEOPHi CBETA

Obyuaemblii ROTYHUUM BO3MONCHOCIb HAYUUMbCS

- NOHUMAmMb U OOBACHAMb UYENOCMHOCMb (QUIUYECKOU Meopul, pasiuuams 2paHuyvl ee
NPUMEHUMOCIU U MeCMO 8 ps0Y OpYeux usuuecKux meopuii;

- g1ademv npuemMamu NOCMpoeHus meopemuyeckux O00KA3amenbCms, a Mmaxice NpocHOIUPOBAHUs.
ocobenHocmel NpomexkaHus QuauYecKux AGNeHUll U Npoyecco8 HA OCHOBe NOJVYEHHbIX
meopemuyecKux 66160008 U 00KA3AMeNbCM8;

- Xapakmepuzo8amv CUCMEMHYIO CB853b MeHCOy OCHOBONONALAIOWUMU HAYYHLIMU NOHAMULMU:
NpOCMpAHCmMe0, 8pems, mamepus (6ewecmeo, noie), 0gultcerue, CUid, SHepeus;

- 8bl08UCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALAIOWUX (PU3UUECKUX 3AKOHOMEPHOCMEel U
3AKOHO8;

- CamocmosamenbHo NIGHUPO8AMb U NPOBOOUMb PU3ULEeCKUe IKCHePUMEHMbL;

- Xapakmepuzosamsv 21006abHble NpodieMbl, cmosuue nepeod yeno8euecmsom. dHepeemuiecKue,
cbipbesble, IKoLo2u1ecKue, — U poib QUIUKU 8 peuteHuy dmux npooiem,

- pewiams NpaKmMuKo-OpUeHmMUpoOBanHvle KauecmeeHHvle U pacdemmuvlie @uaudeckue 3a0avu ¢
8b100pOM  pu3uUeCcKOl MOOeaU, UCNOIb3YS HECKOAbKO (QU3UUEeCKUX 3aKOHO8 Ul  Hopmyi,
CBA3bIBAIOUUX U3BECHbIE (hU3UYECKUe BETUYUHDL, 8 KOHMEKCIEe MeXCNPeOMemHubIX Ces3ell,

- 00vACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YUEHHbIX MAUUH, NPUOOPO8 U MEeXHUUEeCKUX
yCmpoucme,

- 00BACHAMb VYCI08USL NPUMEHEHUS Pu3uuecKux mooenell npu peueHun Qu3udeckux 3a0ay, Haxooums
A0eK8AMHYI0 NPedslONCEHHOU 3a0ade hu3uyeckyro Mooelb, pazpeulams npooieMy KaK Hd OCHO8e
UMeoWUXCcs 3HAHUU, MAaK U NPU NOMOUWU Memo008 OYEHKU.

W3nyueHus U CHEKTPhI

OOy4aeMblit HAyUHUTCA

- JlaBaThb  OMNpeJAeNieHHe  MOHSATHM,  TEIUIOBOE  M3JIyYeHHUe,  DJICKTPOJIIOMUHECICHIIHS,
KaTOJOTIOMUHECIICHIIHS, XEMHUOIIOMUHECUEHIUS, (OTOMIOMUHECIICHIINSA, CIUIONTHONW  CIEKTp,
JTUHENYAaThIN CIIEKTP, MOJIOCATHIA CIEKTP, CIIEKTP MOTJIONIEHUS, CTIEKTPATbHBIN aHAIN3;

- IEPEYUCTSATH BUIBI CIIEKTPOB;

- pacmo3HaBaTh, HAONIOIATh CIUIOIIHOM CIEKTp, TUHEHYAThIi CIEKTp, MOJOCAThId CHEKTpP, CHEKTP
W3ITyYeHUs U CTIIEKTP MOTJIOMICHHUS,;

- IEPEYHCTIATH BUABI DJIEKTPOMArHUTHBIX U3ITy4eHUH, X HICTOYHHUKH, CBOWCTBA, TPUMEHEHHE;

- CPaBHUBAThH CBOMCTBA AIEKTPOMArHUTHBIX BOJIH Pa3HON 4aCTOTHI.

Ob6yyaemblii NOLYYUM BO3MONHCHOCHb HAYYUMbCS




- noHumMamv U OOBACHAML YEIOCMHOCMb (QU3UYECKOU Meopul, paziuyams 2paHuyvl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUux Gu3udecKux meopuil;

- 81ademb npuemamu NOCMpPOEHUs. Meopemudeckux OOKA3AmenbCme, d maxdxice npocHO3UPOBAaAHUs.
ocobeHHOCmel  NpOmMeKaHusi (QU3UYeCKUx ABNeHUll U Npoyecco8 HAd OCHOBE NOLYYEHHBIX
MeopemuyecKux 66160006 U 00KA3AMENbCME,

- 8blOBUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMepHOCmeU U
3aKOHO8;

- CamMoCmosamenbHo NIAHUPOBAMb U NPOBOOUMb PU3UYECKUE IKCHEPUMEHMbL;

- pewams NpaKmMuKo-OpUeHmMuUpoOBaHHvle KadeCmeeHHvle U pacuemmuvle Quaudeckue 3adauu ¢
8b100pOM  u3UYECKOU MOOeNU, UCHONb3YSL HECKOAbKO —(QU3UYECKUX 3AKOHO8 Ul  opmyi,
CBA3LIBAIOWJUX U3BECTNHBIE DUUYECKUE BETUUUHDL, 8 KOHMEKCIE MENCNPEOMEMHbIX CEsA3ell.

OcHoBa cienuaIbLHON TEOPUU OTHOCUTEIbHOCTH

OO0y4aeMblil HAyUuTCA

- TaBaTh OMpECIICHUS MOHATHI: COOBITHE, MTOCTYJIAT, HHEPIIUAIbHAS CHCTEMa OTYeTa, BpeMs, JTHHA
TeJa, Macca TOKOsI, UHBAPHAHT, SJHEPTHsI TOKOS;

- OOBSACHITH MPOTUBOPEUHS MEXKIY KIACCHUECKON MEXaHUKOW M DIIEKTpOAMHAMUKOW MakcBemia u
npuurHbl nosisnenust CTO;

- popmymnupoBats nocryaarsl CTO;

- ¢hopMyMpoBaTh BEIBOIBI U3 TIocTynatoB CTO

Obyuaemblii ROIYUUM BO3MONCHOCIb HAYUUMbCS

- NOHUMAmMb U OOBACHAMb UYENOCMHOCMb (QUIUYECKOU Meopul, pasiuuams 2paHuyvl ee
NPUMEHUMOCIU U MeCMO 8 ps0Y OpYeux usuyecKux meopuii;

- g1ademv npuemMamu NOCMpoeHus meopemuyeckux O00KA3amenbCms, a Mmakice NpocHO3UPOBAHUs.
ocobenHocmel NpPomMeKaHus QuaUYecKux AGNeHUll U Npoyecco8 HA OCHO8e NOJVYEHHbIX
meopemuyecKux 66160008 U 00KA3AMeNbCM8;

- 8bl08U2AMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALANOWUX (PUIUYECKUX 3AKOHOMEpPHOCmeU U
3aKOHO8

KBanToBas pusuka

CBETOBBIE KBAHTHI

OO6yuaeMbIit HAYYUTCSA

- JlaBaTh ormpeaencHUs MNOHATUN: ¢GoTodddekT, KBaHT, TOK HACBHIECHUS, 3aJep KUBAlOIIee
HarnpsbKkeHue, paboTa BeIXxo/a, KpacHas rpanuia Gorodddekra;

- pacro3HaBaTh, HaOMOAaTh sABIeHUE oTodhdekTa;

- ONUCBIBATh ONBITHl CTONETOBA;

- ¢hopmymupoBath runoTe3y [lnanka o kBaHTax, 3akoHbI poTodddexTa;

- aHAJIM3UPOBATh 3aKOHBI GOTOIPPeKTa;

- 3aKCHIBATh M COCTABIIATH B KOHKPETHBIX CUTyallUsX ypaBHeHHe DifHmITelHa Ui poTodddexra u
HAXOJHTh C €r0 MOMOIIbIO0 HEM3BECTHBIEC BEJTMUKHBI,

- MPUBOJAUTH IPUMEPHI UCTIONIL30BaHus (hoTodhdeKTa;

- O0BSICHATH CYTh KOPIYCKYJIIPHO BOJHOBOTO Jyajln3Ma;

- omuceiBaTh OmbIThl JlebeaeBa Mo HM3MEPEHUIO NABJICHHS CBETa M MOJTBEPKIAIONIMX CIOXKHOE
CTPOEHHUE aTOMa;

- aHaMU3MpOBaTh pPabOTy VYUEHHBIX MO CO3JAHUI0 MOJEIM CTPOCHHUSI aToMa, IMOJIy4EHUIO
BBIHYXICHHOTO U3Ty4YeHUsI, IPUMEHEHHUH J1a3€pPOB B HAyKe, METUIIMHE, IPOMBIIIJICHHOCTH, OBITY
Obyuaemblii ROIYUUM BO3MONCHOCb HAYUUMbCS

- NOHUMAmMb U O0OBACHAMb UYENOCMHOCMb (QUIUYECKOU Meopul, pasiuyams 2paHuyvl ee
NPUMEHUMOCIU U MeCTO 8 POy Opyeux usuyecKux meopuil;

- glademv npuemMamu NOCMpoeHUs meopemuyeckux 00KA3amenrbCms, a maxice NpocHOIUPOBAHUS.
ocobenHocmell NpomMexkaHus Qu3UYecKuUx AGNeHUll U NpoYecco8 HA OCHOBe NOJVUEHHbIX
meopemuyecKux 8bl60008 U 00KA3AMENbCME;

- Xapakmepuzo8amv CUCMEMHYIO CB83b MeHCOy OCHOBONONAAIOWUMU HAVUHLIMU NOHAMUAMU.
npOCMPAaHcmeo, 8pems, Mmamepus (6ewecmaso, noie), OsudceHue, Culd, SHepusl;
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- 8blOBUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMepHOCmeU U
3AKOHO8;

- CaMOCMOAMeENbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYeCcKUe IKCNEPUMEHMbL,

- Xapaxkmepuzoeams 2100anbHble NpobiemMvl, cmoawue nepeo 4en08edecmeom. dHepeemuyeckue,
chipbegule, IKOI02UYECKUe, — U POTb PUIUKU 8 PEUUEHUU YMUX NPOOaeM,

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbBIE KAYeCMBEeHHble U pacyemmuvie usuyeckue 3aoayu ¢
8b100pOM  U3UYECKOU MOOeNU, UCHONL3YS HECKOAbKO (QU3UYECKUX 3AKOHO8 Uil  (QopMyi,
CBA3BIBAIOWUX U38ECMHblE (PUUYECKUe BEIUYUNBI, 8 KOHMEKCIEe MeNCNPEOMEMHbIX C853ell;

- 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCMUKY U3VUEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX
YCmpoucma,

- 00BACHAMY YCNI08US NPUMEHEHUs PUULEeCKUX MoOelell NPU peueHUuU U3UIecKux 3a0ay, Haxooums
A0eK8AMHYIO NPeONlONCEHHOU 3a0aue Qu3uuecKyro Mooelb, pazpeuiams npoonemy Kak Had OCHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEeMOO08 OYEHKU.

AtomHas Qusuka

OO0y4aeMblil HAyUUTCA

- J1aBaTh OTPE/IEIICHUS TOHSTUH: aTOMHOE SIpO, SHEPTeTHYECKH YpOBEHb, DHEPTUs MOHW3AIUH,
CTIOHTaHHOE W BBIHYX/IEHHOE U3JTy9eHUE CBETA;

- OTIIMCHIBATh OMBITH Pe3epdopaa;

- OMKUCHIBATh U CPAaBHUBATH MoJienu aToMa TomcoHa u Pesepdopna;

- paccMaTpuBaTh, UCCIIEIOBATH M OTIMCHIBATH JIMHEHUYATHIE CIIEKTPHI;

- popMyTUpOBaTH KBAHTOBBIE MOCTYIATH bopa; 00BSICHATh TMHEWYAThI CIIEKTPHI aTOMa BOJI0PO/Ia Ha
OCHOBE KBaHTOBBIX MOCTYIaTOB bopa;

- paccUHMThIBaTh B KOHKPETHOW CUTYyallMM YacTOTy W JUITMHY BOJHBI HCIyCKaeMoro (oToHa Tpu
nepexoie aToMa M3 OJJHOTO CTAIHOHAPHOTO COCTOSIHUS B IPYTrOe

Obyuaemblii ROTYYUM BO3MONCHOCb HAYUUMbCS

- NOHUMamMb U OOBACHAMb UYENOCMHOCMb (QUIUYECKOU mMeopul, pasiuuams 2paHuybl ee
NPUMEHUMOCIU U MECMO 8 POy OpYeux usuyecKux meopuii;

- 1ademv npuemMamu NOCMpoeHus meopemuyeckux O00Ka3amenbCms, a Mmaxice NpocHO3IUPOBAHUs.
ocobenHocmel NpomexkaHus QuauYecKux AGNeHUll U Npoyecco8 HA OCHOBe NOJVYEHHbIX
meopemuyecKux 66160008 U 00KA3aMeNbCM8;

- Xapakmepuzo8amv CUCMEMHYIO C853b MeHCOy OCHOBONONALAIOWUMU HAYYHLIMU NOHAMULMU:
NpOCMpaHCmeo, 8pems, mamepus (6ewecmeo, noie), 0guliceHue, CUid, SHepeus;

- 8bl0UCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALANOWUX (PU3UUECKUX 3AKOHOMEPHOCMel U
3AKOHO8;

- CamocmosamenvHo NIGHUPOBAMb U NPOBOOUMb PU3UUECKUe IKCHePUMEHMbL;

- Xapakmepuzosamsv 21006avbHble NpodieMbl, cmosuue nepeod yeno8euecmsom. dHepeemuiecKue,
cbipbesble, IKoIo2U1ecKue, — U poib QUIUKU 8 peuteHuY dmux npooiem,

- pewiams NpaKmMuKo-OpUeHMUPOBAHHbIE KaueCmeeHHble U pacuemmuvle Guaudeckue 3a0avu ¢
8b100poM  pusuecKkol MOOenu, UCNONb3YsS HeCKOIbKO Qu3uuecKkux 3aKOHO8 Uunu hopmyn,
CB8A3bIBAIOWUX U3BECHbIE (huU3UYECKUe BETUYUHDL, 8 KOHMEKCIe MeHCNPEeOMemHbIX C853ell,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YYEHHbIX MAUUH, NPUOOPO8 U MeEeXHUYEeCKUX
yCmpoucme,

- 00BACHAMD VYCI08USL NPUMEHEHUS (PUu3uYecKux mooenetl npu peueHuu Gu3udeckux 3a0ay, Haxooums
A0eK8AMHYI0 NPeONlONCEHHOU 3a0ayde hu3uyecKyro Mooelb, pazpeuiams npoonemMy KaKk Hd OCHO8e
UMEIoWUXCs 3HAHUU, MAK U NPU NOMOUWU MeMO008 OYEHKU.

®du3rka aTOMHOTO Sapa

OOy4aeMblit HAyUHUTCA

- aBaTh OMpeJeNIeHUs] TIOHATUI: MacCOBOE YHCIIO, HYKJIOHBI, S/IEPHBIE CHIIBI, Ae(peKT Macc, SHeprus
CBSI3M, YyHeNbHAs DHEPTrUs CBA3M AaTOMHBIX sIIEp, PaTUOAKTHUBHOCTh, IEPHOJ MOJIypacmaja,
HCKYCCTBEHHAsI PaJIMOaKTUBHOCTD, SJEPHBIE PEAKIIMH, SHEPreTUUYECKUI BBIXOJ SJIEPHON peakIui,
KOO(GGUIIMEHT pa3MHOKEHUsT HEUTPOHOB, KPUTHYECKAas Macca, pPeaKkTOPhI-Pa3MHOKUTENH,
TEPMOSIJIEpHAS PEAKITHS:

- CpaBHHUBATh CBOMCTBA MPOTOHA U HEUTPOHA;
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- OIUCBIBATH MPOTOHHO-HEHUTPOHHYIO MOJIENb SI/IPa;

- ONPEJENSATh COCTAB SIJIEP PA3IMYHBIX JIEMEHTOB C MOMOIIBIO TabnuIsl MeHeneena; n300paxars u
YUTATh CXEMBI aTOMOB;

- BBIYUCIIATH JIEEKT MACC, YHEPTHUIO CBS3H M YACTHHYIO SJHEPTHIO CBS3M KOHKPETHBIX aTOMHBIX SIED;
aHAJIM3UPOBATH CBS3b YJIEIBHOW YHEPTHH CBSI3U C YCTOWYMBOCTBIO SI/IEP;

- IEPEYHCIIATH BUABI PAJHOAKTHBHOTO Paciiaga aTOMHBIX SIEp;

- CpaBHUBATh CBOWCTBa anb(da-, OeTa- M raMMa-u3JIy9CHUH; 3alMCHIBATh MPABHJIA CMEIICHUS IPH
pPaIMOaKTUBHBIX pacHaiax; OMpPEACISTh JIEMEHTHI, 00pa3ylolecs B pe3yiabTaTe PaJHOaKTUBHBIX
pacrazos;

- 3aITUCBIBATh, OOBSACHATH 3aKOH PAJMOAKTUBHOTO Pacliaja, YKa3bIBaTh IPAHUIIBI €TO TIPUMEHUMOCTH;
OTIPEJICNIATh B KOHKPETHBIX CUTYaAIlUSAX YHCIIO HEPACHABIIUXCS SACp, YHCIO pacHaBIIMXCS sjep,
Nepro/I oJTypacnaia;

- IIEPEYHCIISATH ¥ OMUCHIBATH METO bl HAOTFOICHUS U PETHCTPAIIUH SJICMEHTAPHBIX YaCTHII;

- 3amuChIBAaTh SJICPHBIC PEAKIMH, ONPEACTATh TPOAYKTHI SICPHBIX PEAKIMA, PacCYUTHIBATH
SHEPTUYECKUM BBIXOJ SACPHBIX PEAKIINL;

- OOBSICHATH IPUHITHITH YCTPOUCTBA M pAOOTHI SJIEPHBIX PEAKTOPOB;

- Y9acTBOBATh B OOCYXKJCHUH MPEUMYIIECTB M HEJIOCTATKOB SACPHOM SHEPTreTUKA

Obyuaemblii ROTYUUM BO3MONCHOCb HAYUUMbCS

- NOHUMAmMb U OOBACHAMb UYENOCMHOCMb (QU3UYECKOU Meopul, pasiuuams 2paHuyvl ee
NPUMEHUMOCIU U MeCMO 8 POy OpYeux usuyecKux meopuii;

- 1ademv npuemMamu NOCMpoeHus meopemuyeckux O00Ka3amenbCms, a Mmakice NpocHO3UPOBAHUs.
ocobenHocmel NpPOMeKaHus QuU3UYecKUx AGNeHUll U Npoyecco8 HA OCHO8e NOJVYEHHbIX
meopemuyecKux 66160008 U 00KA3AMeNbCME;

- Xapakmepuzo8amv CUCMEMHYIO C853b MeHCOy OCHOBONONALAIOWUMU HAYYHLIMU NOHAMULMU:
NpOCMpPAHCM80, 8pemMs, mamepus (6ewecmeo, noie), 0gultceHue, CUid, SHepeus;

- 8bl08U2AMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALANOWUX (PU3UUECKUX 3AKOHOMEPHOCMEl U
3AKOHO8;

- CamocmoamenbHo NIAHUPO8AMb U NPOBOOUMb PuU3UUeCKUe IKCHePUMEHMbL;

- Xapakmepuzosamuv 21006abHble NpodaeMbl, Cmosuue nepeod yenos8euecmsom. dHepeemuiecKue,
cbipbesble, IKoIo2u1ecKue, — U poib GUIUKU 8 peuleHul dmux npooiem,

- pewiams NpaKmMuKo-OpUeHMUpoOBanHvle KauecmeeHHvle U pacdemmuvlie @uaudeckue 3a0avu ¢
8b100pOM  pu3UUeCKOU MOOeaU, UCNOAb3YS HECKOAbKO (QU3UUECKUX 3aKOHO8 Ul  Hopmyi,
CBA3bIBAIOWUX U3BECHbIE (hU3UYECKUe BETUYUHDL, 8 KOHMEKCIe MeHCNPeOMemHubIX CeA3ell,

- 00vACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YYEHHbIX MAUUH, NPUOOPO8 U MEeXHUYEeCKUX
yCmpoucme,

- 00BACHAMb YCI08USL NPUMEHEHUS PUu3uuecKux mooeneti npu peueHun Qu3udeckux 3a0ai, Haxooums
A0EKBAMHYIO NPEONIONCEHHOU 3a0ade Gu3uUYecKyro Mooeilb, paspeuams npooaemy KaKk Ha OCHO8e
UMeoWUXcs 3HAHUU, MAaK U NPU NOMOUWU Memo008 OYeHKU.

DeMEeHTapHbIe YaCTHIIBI

OOy4aeMblil HAYUHUTCS

- 1aBaTh ONpeAeTCHUS MOHATUN: aHHUTUIISIIINS, JISNTOHBL, aAPOHbI, KBapK, TIIO0H;

- IEpEYHCIISATH OCHOBHBIE CBOICTBA 3JIEMEHTAPHBIX YACTHII,

- BBIJICJIATD IPYIIIHI AJIEMEHTAPHBIX YaCTHIL;

- IEPEYHCTATH 3aKOHBI COXPAHEHHUS, KOTOPBIE BBITIOTHSIIOTCS MPU MPEBPAIICHUSIX YaCTHUIL;

- OTHCHIBATh MPOLIECCHl AaHHUTWJISIIMKA YaCTUI] U aHTUYACTUIl M POXKACHUS DIEKTPOH-TMIO3UTPOHHBIX
1ap;

- Ha3bIBAaTh U CPABHUBATH BUJbI (PyHIaMEHTATbHBIX B3aUMO,ICHCTBUM;

- OTMUCBIBATH POJIb YCKOPUTEJIEH 3JIeMEHTAPHBIX YACTHII;

- Ha3bIBaTh OCHOBHBIE BHJIbI YCKOPUTENIEH SIIEMEHTAPHBIX YACTHII

Ob6yyaemblii NOLYYUM BO3MONHCHOCHb HAYYUUMbCS

- nomumamv U OOBACHAML YEIOCMHOCMb (QU3UYECKOU Meopul, pasiuyams 2paHuybl ee
NPUMEHUMOCTNU U MECMO 8 PAOY OpYeUux Gu3udecKux meopuil;
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- 81ademb npuemamiu NOCMpPOEHUs. Meopemudeckux OOKA3Amenbcme, d maxdxice npocHO3UPOBAHUs.
ocobeHHOCmel  NpOMeKaHusi (PU3UYeCKUx AGNeHUll U Npoyecco8 HAd OCHOBE NOLYYEHHBIX
meopemuyecKux 8bl80008 U 00KA3AMENbCME;

- Xapakmepuzo8amv CUCMEMHYIO CB853b MeNCOY OCHOBONONALAIOWUMU HAYYHLIMU NOHAMUAMU:
npoOCMpaHcmeo, 8pems, mamepus (6ewecmeo, noie), 08UNCeHue, CUid, SHepeusl;

- 8blOBUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX (DUBUYECKUX 3AKOHOMepHOCmeU U
3AKOHO8;

- CaMOCMOAMeNbHO NIAHUPOBAMb U NPOBOOUMb PuU3UYECKUe IKCNEPUMEHMbL,

- Xapaxkmepuzoeams 2100aibHble NpobiemMbl, cmosuue nepeo Hei08edecmeom. dHepeemuyeckue,
chipbegble, IKOI02UYECKUe, — U POTIb (PUIUKU 8 PEeUUeHUU IMUX NPoDeM,

- pewiamb NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMBEeHHble U pacyemmuvie Qusuyeckue 3aoayu ¢
8b100pOM  U3UYECKOU MOOeNU, UCHONL3YS HECKOAbKO (QU3UYECKUX 3AKOHO8 Uil  (QopMyi,
CBA3BIBAIOWUX U38ECMHblE (DU3ULECKUe BeIUYUNB, 8 KOHMEKCIEe MeNCNPEeOMEMHbIX Ce53ell;

- 00BACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCMUKY U3VUEHHBIX MAWUH, NPUOOPO8 U MEXHUYECKUX
yCmpoucme,

- 00BACHAMY YCI08USL NPUMEHEHUS PU3UYecKux mooeneti npu peueHun Qu3uveckux 3a0ai, Haxooums
A0EKBAMHYI0 NPEONIONCEHHOU 3a0ade Gu3uyeckyo mMooeib, pazpeulams npoodnemy KaKk HA OCHOBe
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

Crpoenue Bcesnennoi

OO0yuaeMblil HAyUuTCS

- JTaBaTh OMpeCIICHUs TIOHATHI: HeOecHas cdepa, IKIUNTHKA, HEOECHBIN YKBATOP, MOJIOC MUAPA, OCh
MUpa, KPYr CKIOHEHUS, MPSIMOE BOCXOXKJCHHE, CKJIOHEHHE, TMapajllaKkc, MapceK, aCTPOHOMHYECKAs
eNMHUIA, TIEPUTeNni, adennii, COJTHEYHOe 3aTMEHHUE, JIyHHOE 3aTMEHUE, IJIAaHEeThl 3eMHOW TPYIIIIBI,
MJIAaHETHI-TUTAHTBI, ACTEPOU]], METEOP, METEOPHUT, (hoToCcdhepa, CBETUMOCTh, MMPOTyOepaHel, myabcap,
HEHUTpOHHAs 3Be3[a, MPOTO3BE3/la, CBEPXHOBAas 3Be3/la, rallaKTHKa, KBa3ap, KpacHOE CMEIEHUE,
Teopusi boabpioro B3peiBa, BO3pacT BeeneHHoi;

- BBIJCJIATh OCOOCHHOCTU CUCTEMbI 3eMIISI-JIyHA;

- pacno3HaBaTh, MOJAEIUPOBATH JIYHHbIE U COJTHEUHBIE 3aTMEHNUS;

- OOBSICHSATD MPWJIKBHI U OTJIUBBI;

- onuckIBaTh cTpoeHue CoJIHEYHON CUCTEMBI, IEPEUNCIISTh MIIAHEThl U BUABI MAJIBIX TEJl;

- IEPEYUCIIATh TUIIMYHBIE TPYIIIbI 3B€3]l, OCHOBHbIE (PM3NYECKHE XapaKTEPUCTUKU 3BE3/1, OITUCHIBATh
HBOJIIOIIMIO 3B€3]1 OT POXKACHUS IO CMEPTH;

- Ha3bIBATh CaMbl€ APKUE 3BE3/bI U CO3BE3/US;

- IEpEYUCIATH BUbI T'aJIaKTHUK;

- BBLIENIATh MIICUHBIH MTyTh CPElu APYTUX FaNaKTHK, ONpeneisaTh MecTb COTHEYHOM CUCTEMBI B HEl;
- IPUBOJIUTH KPATKOE M3JI0KEHHE TEOPUU BoJbIIOro B3phiBa U TEOpUH pacuiupsmoeiics BeeaeHHOM.
Obyuaemblii ROIYHYUM BO3MONCHOCNb HAYUUMbCS

- NOHUMamMb U OOBACHAMb UYENOCMHOCMb QUIUYECKOLU mMeopul, pasiuyams 2paHuyvl ee
NPUMEHUMOCIU U MeCO 8 POy Opyeux usuyecKux meopuii;

- grademv npuemMamu NOCMpoeHUs meopemuyeckux 00KA3amenrbCms, a maxice NpocHOIUPOBAHUs.
ocobenHocmell NpomexkaHus Qu3UYecKUx AGNeHUll U Npoyecco8 HA OCHO8e NOJVUEHHbIX
meopemuyecKux 66160008 U 00KA3AMeNbCMa;

- Xapakmepuzo8amv CUCMEMHYIO C853b MeHCOy OCHOBONONALAIOWUMU HAYYHLIMU NOHAMULMU:
npoOCMpaHcmeo, epems, mamepus (6ewecmeo, noie), 0guUlNceHue, CUId, SHePeUsl;

- 8bl0UCAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONONALANOWUX (U3UUECKUX 3AKOHOMEPHOCmEel U
3AKOHO8;

- 00BACHAMY YC08US NPUMEHEHUS Pu3uecKux mooesell npu peuleHuy Guuieckux 3a0ay, Haxooums
A0eK8AMHYI0 NPeONlONCEHHOU 3a0ayde hu3uyecKyro Mooelb, pazpeuiams npoonemMy KaKk HAd OCHO8e
UMEIoWUXCs 3HAHUU, MAK U NPU NOMOUWU MeMO008 OYEHKU.

JIn4HOCTHBIE pe3yJibTAThI.
- YMEHHE YIPABIATH CBOEH MO3HABATEIbHOU JESTENBHOCTHIO;
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- TOTOBHOCTh ¥ CIIOCOOHOCTH K 00Opa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO, HA TIPOTSKEHUH BCEH
KU3HU, CO3HATEIILHOE OTHOIIEHWE K HENPEePhIBHOMY OOpa30BAHMIO KAaK YCIOBHUIO YCIENTHOM
npodeccHoOHAIBHON 1 00IIECTBEHHOU JESITEILHOCTH;

- yYMEHHME COTPYJHHYATh CO CBEPCTHUKAMHU, JETbMU MIIAJIIIETO BO3pacTa, B3POCIBIMU B
00pa30BaTeNIbHOM, yUeOHO-HUCCIIeIOBATEILCKON, IPOSKTHOW U JIPYTHX BUJAX ACITCILHOCTH,

- chopMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
OCO3HAHME 3HAYUMOCTH HAyKH, BJIAJICHUS JOCTOBEPHOU HH(DOpPMAIIHEH O TIEPEIOBBIX TOCTIKESHUIX
OTKPBITHSIX MHPOBOW M OTCUCCTBCHHOW HAYKH; 3aMHTCPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTpOUCTBE MUPA U 00I1€CTBA; TOTOBHOCTh K HAYYHO-TEXHHYECKOMY TBOPUYECTBY

- 9yBCTBO TOPJIOCTH 32 POCCHICKYIO (PM3MUECKYIO HAYKY, TYMaHU3M,;

- TIOJIO’KUTEJIbHOE OTHOIICHUE K TPYY, LEICyCTPEMIICHHOCTh;

- KOJIOTHYECKas KyJIbTypa, OepeHOE OTHOIIEHUE K POJIHOM 3eMiie, MpUpOAHBIM OorarcTBam Poccun
U MHpa, TOHUMAHUE OTBETCTBEHHOCTH 3a COCTOSIHME NPHUPOJHBIX PECYPCOB U Pa3yMHOE
MIPUPOIOUCTIONIH30BAHUE.

MeTanpeamMeTHbie pe3yJabTaThl:

PeryasituBubie YY/I:

OO0YYaIOIIHIC CMOXKET:

- CaMOCTOSITEILHO OMNPENENsITh IeNd, CTaBUTh Hu (HOPMYIUPOBATH COOCTBEHHBIE 3a/Jaud B
00pa3zoBaTebHON JEATEIHPHOCTH U KU3HCHHBIX CUTYAIUAX;

- OILICHUBATh PECypPChI, B TOM YHCJIC BpEMs U JAPyrue HeMaTepuaabHbIE PECYPChI, HEOOXOIUMBIC IS
JTOCTH>KCHHS TIOCTABJICHHOW paHee 11,

- COTIOCTABJIATh UMEIOIIHECS BO3MOKHOCTH U HEOOXOAMMBIE ISl IOCTHIKEHUS 1IeTTH PECYPCHI;

- ONPEAEIIATh HECKOJIBKO MyTE JOCTUKEHUS MOCTABIECHHOM 1IEJIH;

- 3aJ1aBaTh MapaMeTPbl U KPUTEPHUH, IO KOTOPHIM MOYKHO OTIPEICTUTh, YTO I€J1h TOCTUTHYTA;

- COINOCTABIIATh MOJYYECHHBIN Pe3yNbTaT ACSITEIbHOCTH C MOCTABICHHOM 3apaHee LENbIo;

- OLIEHUBATH MOCIJIEJCTBUS JOCTHKEHHSI IIOCTABICHHOM 1EJIN B I€ATEIbHOCTH, COOCTBEHHOM KU3HU U
YKU3HU OKPY>KAIOIIHUX JIFOICH.

Ilo3naBaTenbnblie YY /I:

OOy4Jaromuncs CMOXKET:

- KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMALIMIO C PA3HBIX MO3ULIUN;

- pacnio3HaBaTh U (PUKCHPOBATH MPOTUBOPEUUS B HH(HOPMALIMOHHBIX HCTOYHUKAX;

- UCIOJIb30BaTh Pa3IMyYHbIe MOJIEIbHO-CXEMAaTUYECKHE CPECTBA /Ul MPECTABICHUS BBISIBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX MPOTUBOPEUHIA;

- OCYILECTBIISITh Pa3BEPHYTHII HH(DOPMAIIMOHHBINA MOUCK U CTABUTh HE €r0 OCHOBE HOBBIE (yueOHbIE
Y TIO3HABATEJIbHBIC) 3a/1a4H;

- UCKaTh U HaXOJUTh 0000IIEHHbIE CIIOCOOBI PEelIeHUs 3a]auu;

- NPUBOJAUTH KPUTHUECKHE apPryMEHThI, KaK B OTHOILIEHUU COOCTBEHHOIO CYKJIEHHUS, TaK U B
OTHOIICHUHU JCUCTBUM U CYKJICHUU JPYroro 4eJoBeKa;

- AaHATTU3UPOBATH U MPe0OPa30BHIBATH MPOOIEMHO-TIPOTHBOPEUUBBIC CUTYAITUH;

- BBIXOJUTh 3a paMKd Yy4eOHOrO TMpeAMeTa U OCYILECTBIATh IEJICHANPABICHHBIA TMOMCK
BO3MOXHOCTH IIUPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB JICHCTBHUS;

- BBICTpPaWBaTh WHAMBHUIYAIbHYIO OO0pa30BaTEIbHYI0 TPACKTOPHIO, YYUTHIBAs OTPAHUYECHUS CO
CTOPOHBI IPYTMX YYACTHUKOB U PECYpCHBIE OTHOIICHHUS,

- MEHATh W YJEP)KUBATh pa3HbIE MO3WIMU B TMO3HABATEIHLHON NEATEIbHOCTH (OBITh YUEHHUKOM H
yuuteneM; (HopMyIupoBaTh 00pa30BaTENbHBIN 3allpoC M BBHINOIHATH KOHCYJIbTaTHBHBIE (YHKIUH
CaMOCTOSITENIbHO; CTaBUTh MpoOieMy M paboTaTh HaJ €€ pEIIeHHWEM; YIPaBIsATH COBMECTHOM
MO3HABATEIHHOMN JAEATEIHLHOCTHIO U TIOTUUHSITHCS).

Kommynukarususbie YY/I:

OOy4Jarmuncs CMOXKET:

- OCYILIECTBIIATH ACTOBYI0O KOMMYHUKAIIMIO, KAK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMU (KaK BHYTPU
00pa30BaTeNbHON OpraHu3ally, TaK U 3a €€ IpeIeIaMu);

- TpU OCYIIECTBIIEHUU TPYMIOBON pabOTHl OBITH KaK PYKOBOIUTENEM, TaK W WICHOM MPOEKTHOM
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEPATOPOM HJIEH, KPUTUKOM, UCTIOJTHUTEIIEM, IPE3ECHTYIOLIUM U T.1.);
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- Pa3BEpHYTO, JIOTMYHO M TOYHO H3JIaraTb CBOK TOYKY 3PEHMS C MCIOJb30BaHUE aJCKBaTHBIX
(YCTHBIX M MIUCbMEHHBIX) SI3bIKOBBIX CPE/ICTB;

- pacrio3HaBaTh KOH(IIMKTHBIE CUTYalluu M MPEIOTBPAIATh KOH(IUKTHI 10 UX aKTUBHOMU (ha3bl;

- COTJIACOBBIBATH MO3UIMH YWICHOB KOMaH bl B IIpoliecce paboThl Hal OOIIUM MPOIYKTOM/pEIICHUEM;
- MPEJCTABIATh IMyOJMYHO PE3yIbTaThl WHAMBUIYAIBHON M TPYNIOBOW AEATEIBHOCTH, KaK Iepen
3HAKOMOM, TaK U Iepe]l HE3HAKOMOU ayAUTOPUEH;

- moOMpaTh MapTHEPOB UIA ACTOBOH KOMMYHUKAIIMH, UCXOS U3 COOOpaKEHUH pe3yIbTaTUBHOCTH
B3aMMOJICICTBUSA, & HE JIMYHBIX CUMITATHH;

- BOCHIPUHUMATh KPUTHYECKHE 3aMeUaHMsI KaK pecypc COOCTBEHHOTO Pa3BUTHS,

- TOYHO M eMKO (OpMYIHPOBATh KaK KPUTHYECKHE, TaK M OJOOPHUTENbHBIE 3aMEYaHUsI B aApecC
IpYrux JoJed B paMKax JejoBOMl M 00pa3oBaTeJbHOM KOMMYHHUKAallMU, u30eras IpU 3TOM
JIMYHOCTHBIX OLIEHOYHBIX CY)KJICHUH.

PA3JIEJI 2. Conep:xaHue y4eOHOI0 npeamMera

OCHOBBI JIEKTPOAMHAMUKH (MIPOAOJIKEHHE)

MarnutHoe mosie. Bekrop MarHuTHOM WMHAYKuMu. lIpvHOMNO Cyneprno3vivy MarHUTHBIX ITOJEH.
MarsuTtHOE ToJie TPOBOJHUKA C TOKOM. JIEMCTBHME MAarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U
JBIKYIYIOCA 3apspKeHHYH0 yactuny. Cnna Amrmepa u cuna Jlopenna.
[Totok BekTOpa MAarHUTHOW WHAYKIWHU. SIBIEHME SIEKTPOMArHUTHOM HMHAYKIIMU. 3aKOH
ANEeKTpOMarHuTHOM MHAYKIUU. D/IC MHAyKIuu B IBMKYIIUXCS NpoBojaHMKax. IIpaBmno Jlenna.
SBnenne camoumHayKuMH. WHAYKTUBHOCTh. OHEPrus AJIEKTPOMArHUTHOrO TMOJs. MarHuTHbIe
CBOMCTBA BEIIECTBA.
JlaGoparopHble pabOTHI:
JlabopaTtopHnas pabota Nel «M3mepeHue CHtbl B3aMMOICHCTBHS KaTYIIKKA C TOKOM U MarHUTay
JlabopaTtopHnas pabota N2 « McciaenoBaHue sSIBICHHUS JICKTPOMArHUTHON HHITYKITHID)
KoJsie0anus 1 BOJIHBI

Mexanuveckue KojieObaHusl U BOJHBI. AMIUTMTY/Ia, IEPUO/I, 9acToTa, ¢aza kojaedanuii. [IpeBpamenus
SHEPrUM NpH KoJIeOaHUsX. BoiHyoicoenHble KOlebanus, pe30HaHC.
[Tonepeunsle M MPOJOJBHBIE BOJHBI. DHeprus BoJHBL. WHTepdepeHuus u audpakius BOJH.
3BYKOBBIE BOJIHBIL.
OnektpoMarHuTHble KoyieOanus. KoneOatenbubiii  kOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC
KojeOaHus. BbIHYXJEHHbIE JJIEKTpOMAarHuTHele Koyiebanus. Pesonanc. IlepemeHHBI TOK.
Konpgencarop u kaTymika B IelH MEpeMEHHOTO Toka. [Ipow3BojacTBo, mepepaya u moTpedieHUe
AIIEKTPUYECKOM SHEPruu. DIeMeHTapHas Teopus Tpanchopmaropa.
DneKTpoMarHuTHoOe 1noje. BuxpeBoe snekTpuyeckoe moJie. DIIEKTPOMarHuTHbIE BOJHBI. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH. JlMama3oHbl 3IIEKTPOMATHUTHBIX M3JIYYEHUW W UX MPAKTHUYECKOE
npuMeHeHue. [IpuHIuIbl pauoCBsA3U U TEJIEBUICHHUS.
JlaGopaTopHbie pabOThI:
JlaboparopHas pabora Ne3 «OmnpeneneHue YCKOpPEHHS CBOOOJHOTO TAaAEHUS TMPU MOMOUIH
MasITHUKa»

Onruka
I'eomerpuueckas ontuka. IIpsimonnHeliHOe pacnpoCTpaHEHHUE CBETa B OJHOPOJHON cpese. 3aKOHbI
oTpaxkeHUs U mpenomiieHus ceeta. [lonHoe BHyTpeHHee oTpakeHue. OnTruueckrue mpudopsI.
BonHoBrie cBoiicTBa cBeta. Cxopocth cBeta. MuTepdepennus cBera. KorepentHocts. dudpaxius
ceera. llomapusamus cera. [ucnepcusi cera. [lpakTnueckoe NMPUMEHEHHUE HIIEKTPOMArHUTHBIX
U3JIy4CHU.
JlaGopaTopHble pabOTHI:
JIaboparopHas pabota Ned4 «OnpeneneHnue noka3aTelns MPeIOMICHUS CPEIbDy
JIaboparopHas pabota Ne5 « OnpeneneHue POKYCHOTO PACCTOSIHHS COOUPAIOIICH TUH3BI)
JIaboparopHas pabota Ne6 « OmnpeneneHue IIHMHBI CBETOBOW BOJIHBD)
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OcCHOBBI cClIENMAJIBHOM TEOPHUH OTHOCHTEIbHOCTH
WMHBapraHTHOCTh MOJYJsI CKOPOCTH CBeTa B BakyyMme. IIpMHIMII OTHOCHTENBHOCTH ODWHIITEHHA.

IIpocmpancmeo u épems 6 cheyuanbHOU meopuu OMHOCUMENbHOCIU. IHEP2Usl U UMNYIbC C80O00HOU
yacmuywl. CBsI3b MacChl M SHEPTUU CBOOOAHOMN YaCTHUIIbl. DHEPrUs NOKOS.

KBanroBas ¢pusuka
[Ipenmer u 3a1a4n KBAaHTOBOW (PH3UKH.
TennoBoe n3mydenue. Pacripenenenue sHEprun B CIIEKTPE aOCOTIOTHO YEPHOTO TEIa.
l'umorteza M. [Inanka o kBanTtax. @otoaddexr. Onwitel A.I'. CroneroBa, 3akoHbl (hoTOdhEKTA.
VYpaBuenue A. Ditamreiina s GoTordpdexra.
®oton. OnbiTel I11.H. Jle6enesa u C.M. BaBunosa. ['unore3a JI. ne bpoitist 0 BOJTHOBBIX CBOWMCTBaxX
yacTul. KopnyckynspHO-BOJIHOBOM Ayanu3M. /[aBineHue ceera.
Mopnenu crpoenust aroma. OObsICHEHHE JMHEMYATOro CIEKTpa BOJOpPOJa HAa OCHOBE KBAHTOBBIX
noctynaroB H. bopa. CioHTaHHOE 1 BBIHYK/IEHHOE U3JIyU€HHUE CBETA.

CoctaB u cTpoeHue aromMHoro siapa. M3oromnsl. SAnepHsie cuibl. [ledekT macchl U 3HEPrus
CBSI3HU sizpa.
3aKoH paJMOAaKTUBHOIO pacnaja. SaepHble peakiuy, peakuuu aeieHust U cuHTes3a. Llemnas peaxkus
nenenus saep. AnepHas sHepreruka. TepMosIepHbIA CHHTES.
OnemeHTapHble YacTUIbl. DyHIaMEHTAIbHbIE B3aUMOJECUCTBHS. YCKOPUTENIH SJIEMEHTApHBIX
YaCTHULL.
JlaGopaTopHblie pabOThI:
JlabopaTtopHnast pabota No7 «HaGmroieHue CIIonHOTO U JIMHEHYIATOTO CIIEKTPOBY
JlabopaTtopHnas pabota Ne§ «McciaenoBanue criekTpa BOAOPOIa»
JlabopaTopHass pabotaNe9 « OmnpeneneHue UMITyJbca W DHEPTUHM YACTUIBI MPU JBWKEHUU B
MarHuTHOM noJje» (o ¢otorpadusam)

Crtpoenue Bcenennoit
[IpumMeHUMOCTh 3aKOHOB (GU3UKH ISl OOBSCHEHHS] MPUPOJbl KOCMUYECKHMX 00beKTOB. CoiHeuHas
cucteMa. 3Be3/Ibl M HICTOYHUKH UX 3Hepruu. Knaccuduxarus 38e3. DBomrorust CoHIa U 3BE3]T.
lamaktuka. Jlpyrue ramaktuku. IIpocTpaHCTBEHHO-BpEMEHHBIE MacmTaObl — HaOIIOIaeMOn
Bcenennoii. [Ipeacrasnenne 06 3Bosronuu BeeneHHOI.

PA3JIEJI 3. TemaTnueckoe IJIAaHUPOBAHME ¢ YKA3aHHEM KOJIHYeCTBA YaCOB,
OTBOJMMBbIX HA OCBOEHUE KAKI0N TeMbl

Ne Ha3Banue Tem KoanuecTBO B ToMm uucie B Tom umcie
OTBOJMMBIX KOJIHYECTBO KOJIN4eCTBO
4acoB KOHTPOJIbHBIX | J1a00paTOPHBIX
padoT padoT

1 OCHOBBI JIEKTPOAMHAMUKHU 9 1 2
(Ipo10JDKEeHNe)

2 Konebauus u BOJIHBL 15 1 1
Omnruka 13 1 3
OCHOBBI cHeNIMATBFHONW TEOPHH 3 - -
OTHOCHUTEIBHOCTH

5 KBanroBas (usuka 17 2 3

6 Crpoenne Beenennoi 5 - -

7 [ToBTOpEHUE 4 1 -

8 Pesepn 2 - -

HUTOI'O 68 6 9
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Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHE

No/Ne

Jara
IVIAH.

Jlara
daxkr.

HanmeHoBaHus pa3/iesioB/TeMbl
YPOKOB

KoauuecTB
0 4aCcoB

OcHOBBI YJIEKTPOAMHAMUKH(TIPOOIKEeHE) (9 yacoB)

MarnuTtHoe noJie (5 4acoB)

1/1.

BBOIHBII HHCTPYKTAX IO OXpaHe TPyAa.
B3anMopelictBie TOkOB. MarourHoe 11oJjie
TOKa

2/2

Bekrop MarHUTHOM MHAYKIMH. JINHUK
MAarHuTHOM MHAYKIIHH

3/3

Moynib BEKTOpa MarHUTHOM MHIYKIIMH.
Cuna Amriepa

4/4

[IepBHUHBI1 HHCTPYKTaX IO OXpAHE TPy1a
Ha paboueMm mecte. JlabopaTopHas padoTa
Nel «3mepenune cuiibl B3aUMOIEHCTBUS
KaTYIIKH C TOKOM U MarHUTa»

5/5

JlelicTBMEe MarHUTHOTO TOJISI HA JBHOXKYIITAKUCS
3apsia. Cuna Jlopenua

JJIeKTPOMarHuTHasi MHAYKUMS (4 yaca)

6/1

SIBrieHNE ANEKTPOMArHUTHOW HHAYKIUH.
MaruauTHbIi noToK. Hanpasnenue
UHAYKIHMOHHOTO ToKa. [IpaBuio Jlenua

712

[TepBUYHBII UHCTPYKTaX MO OXpaHEe TPyAa
Ha pabouem mecte. JlaboparopHas padoTa
Ne2 «MccneqoBanue SBICHUSA
ANEKTPOMArHUTHOM MHYKIIMH»

8/3

3aKoH AIeKTpOMarHuTHOM uHAyKuuu. JC
UHAYKIWU B JBMOKYIIUXCS TPOBOAHHUKAX.
Camounaykuus. MHIYKTUBHOCTb. DHEPIUs
MAarHUTHOTO TOJISl TOKA. DJIEKTPOMAarHUTHOE
oJie

9/4

KonTtponeHast padota Nel o reme
«OJIEKTPOMAarHUTHasE MHAYKLU»

Kose0anus u BosiHbI (15 yacoB)

Mexannuyeckue kojgedanus (3 yaca)

10/1

AHanu3 KOHTPOJBHOHM pabOThl U KOPPEKIIHS
YV /1. CBoOo1HBIE U BBIHY)KICHHbIE
KoJieOaHus. Y CI0BUE BO3HUKHOBEHHMS
CcBOOOIHEIX KoJIeOaHuit MaTeMaTUUECKUH U
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IIPYKUHHBIN MasATHUK. J[MHaMuKa
K0JIe0ATEIbHOTO JIBUYKECHUS

11/2

[IepBUYHBIN HHCTPYKTaX 10 OXpaHe TPyAa HA
pabouem mecte. JlabopaTopHas pabora Ne3
«OmnpeneneHne ycKopeHus cBoOOIHOTO
naJieHus! TP MMOMOIIX MasITHUKA

12/3

I'apmonundeckue xonedbanus, daza
koseOanuil. [IpeBpaiiienue s3Hepruu npu
rapMOHHUYECKHX KoJeOanusx. Pe3onanc u
6opbOa ¢ HUM

DJIeKTPOMArHUTHBIE KoJlebanus (5 4acoB)

13/1

CB00Oo1HBIE KOJIcOaHHUS B KOJIEOATCILHOM
KoHType. [IpeBparienue s3Hepruu npu
AJIEKTPOMArHUTHBIX KoJieOaHusx. [lepuon
CBOOO/THBIX JIEKTPUUYECKUX KOJICOAHMII.
[IepeMeHHBII ANEKTPUUECKUI TOK

14/2

AKTUBHOE CONTpOTHUBJIEHUE. [lelicTByrO1IEEe
3HAYCHHUEC CHUJIbI TOKA U HaprDKeHI/IH.
EMKOCTB nu I/IH)IYKTI/IBHOCTI) B [ICIIN
TIEPEMEHHOTO TOKa

15/3

Pe3oHaHC B 3eKTpUUECKOH LIEeTH

16/4

['enepupoBaHue IEKTPUUECKON SHEPTUH.
TpanchopmaTtopsr

17/5

[Tpon3BOCTBO, TIepeiava U UCIOJIB30BaHUE
JEKTPOIHEPTHH

Mexanuueckue BOJIHbI (3 yaca)

18/1

BoiHoBEIE ABICHUS. PaCHpOCTpaHeHI/IH
MCXaHUYCCKHUX BOJH

19/2

I[J'II/IHa BOJIHBI. CKOpOCTb BOJIHBI

20/3

Bomnnel B cpeac. 3BYKOBHC BOJIHBI

JJIeKTPOMAarHUTHBbIE BOJIHBI (4 yaca)

211

I/I3nyquI/Ie QJICKTPOMATrHUTHBIX BOJIH.
IInoTHOCTH IOTOKA QJICKTPOMArHuTHOTO
N3JIYyUCHUA

22/2

N3o6perenue paguo A.C.IlonmoBeIM.
[TpuHIIUTIBI paHOCBSI3U

23/3

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
Pacnipoctpanenue painoBoJIH.
Pagnonokanus. [lonsatue o TeneBuieHNN.
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Pa3Butune cpencts cBs3u

24/4

KonTponbhas padorta No2 «Kosebanus u
BOJIHBD)

Onruka (13 yacos)
CaeTtoBble BOJIHBI. ['eomeTpuyeckasi 1 BoJiHOBasi onTuka (11 yacos)

25/1

AHanmm3 KOHTPOJIBHON pabOTH M KOPPEKIUS
YV ]I. PazBuTue B3ris40B Ha IPUPOLY CBETA.
Cxopocts cBeta. [Ipunnun ['tolirenca. 3akon
OTpaXEHUsI CBETA

26/2

3akoH npenomiieHus ceera. [lonHoe
OTpaxeHHe

27/3

[IepBHYHBIN HHCTPYKTaX IO OXpaHe TPyAa HA
pabouem mecte. JlabopaTopuas padota Ned
«3mepeHne nokazaresnst MpeioMIICHUS
CTEKIJIa»

28/4

OnTuueckue npuodopsl. JInuzel. @opmyna
TOHKOMU JINH3LI. YBEJINYECHUE JIUH3E]

29/5

[IepBHYHBIN HHCTPYKTaX IO OXpaHe TPyAa HA
pabouem mecte. Jlaboparopuast pabota No5
«OmnpeneneHne ONTHYECKON CHITBI JIMH3BI U
(OKYCHOTO PacCTOSIHHS COOMparoIieit
JIUH3bI»

30/6

Hucnepcus cBera.

31/7

WuTtepdepeHnns MexaHMUYEeCKUX BOJIH U
ceera. [lpumenenue uHTepdepeHInn.

32/8

Judpakiys CBETOBBIX BOJIH.
Judpakironnas pemeérka

33/9

[lepBUYHBII HHCTPYKTaX 110 OXpaHe TPyla Ha
pabouem mecte. JlabopaTopHas padota Ne6
«/3MepeHune ITMHBI CBETOBOW BOJIHBDY

34/10

HOHHpI/ISaI_II/ISI cBeTa. I ' ma3 kak onTuyeckas
CHUCTCMa

35/11

KontponsHas padora Ne3 «CsetoBbie
BOJIHBI»

H3zny

YeHHS U CIIeKTPHI (2 yaca)

36/1

AHanmu3 KOHTPOJBHOM pabOThl M KOPPEKILUSI
YV . Bunel usnydenuit. Microunuku ceera.
CrHeKTpsl U CIIEKTpaJIbHBIE aNapaThl.
CriekTpanbHbIi aHAJIN3

37/2

WndpakpacHoe u yabTpaduoIeToBOE
n3nydyeHus. Penrrenosckue syun. [lkana
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SJICKTPOMArHUTHBIX BOJIH

OcHOBBI cIENMAJTBHON TEOPUH OTHOCUTEJIBHOCTH (3 yaca)

38/1 [Toctynatsl TeOpUN OTHOCUTENBHOCTH.
39/2 PenstuBucTCcKas tuHaAMHUKa
40/3 CBs3b MEXTy MAaCCOU M SHEPrHEH

KBanroBasi ¢pusuka (17 yacos)
CaeToBbI€ KBaHTHI (5 4acoB)

41/1 dororddexT. YpaBHeHUe DHHIITEHHA.

42/2 ®oronsl [Tpumenenue Gpororddexra.

43/3 JlaBnenue cBeTa. XMMHUUYECKOE JICHCTBHE
CBeTa.

44/4 Pemenne 3amad mo reme «CBETOBBIC KBAaHTBI»

45/5 KonrponbHas pabota Ne4 o teme

«CBeTOBBIE KBAHTHD)

AtomHas ¢pusuka (3 yaca)

46/1 AHanu3 KOHTPOJIbHOM paboThl U KOPPEKLIUs
YV . Crpoenue atoma. Onbitel Pesepdopra.
[Inanerapnas monens aroma. KBanToBbIE
noctynarsl bopa. Jlazepsl.

4712 [TepBUYHBII HHCTPYKTaX MO OXpaHE TPy/Ja Ha
pabouem mecte. Jlaboparopras padota No7 «
HaOmronenne CIuIomHOro U JINHENYATOroO
CIEKTPOB»

48/3 [TepBUYHBII HHCTPYKTAX MO OXpaHE TPy/Ja Ha
pabouem mecte. JlaboparopHas pabota Ne§ «
HccnenoBaHue CrieKTpa BOJIOPOIa»

dusnka aToMHOro sapa (7 yacon)

49/1 MeTobl peruCcTpaluy dIEMEHTAPHBIX
qyacTull. BuIibl paJiOaKTUBHBIX U3ITyYCHUH.

50/2 PaanoaktuBHbIE NTpeBpallleHUs. 3aKOH
paaroakTHBHOTO pacmnaja. [lepuon
HoJIypacnaja.

51/3 CrpoeHne aTOMHOTO siipa. DHEPTUs CBS3U

sanep. M3oTomnsl.

52/4 [lepBuuHBIN HHCTPYKTaX IO OXpaHE Tpyda HA
pabouem mecrte. JlaGopaTopHas pabota Ne9
«OnpeneneHre UMITyIbca U SHEPTUU
YaCTHIIBI TIPU IBWKEHUU B MATHUTHOM TIOJIE»

53/5 Snepublie peakuuu. [lenenue saep ypaHa.
Llennsle saepHble peakuuu. SAnepHbiin
peaxTop.




54/6

TepmosinepHble peakuuu. [Ipumenenue
SIIEPHOM DHEPreTuku. buosornueckoe
JICHCTBUE paMalliH.

55/7 Kontponbnas padora Ne5 no teme «AToMHas

¢u3uka. Pu3nka aTOMHOTO SAPA»
JJjleMeHTapHble YacTulsbl (2 yaca)

56/1 AHanmm3 KOHTPOJIBHON pabOTH M KOPPEKIUS
YV ]I. ®u3uka 31€MEHTAPHbBIX YACTUL.

5712 Enunast pusudeckasi kKapTuHa MUpa

Crtpoenue BceesieHHoi (S yacoB)

58/1 Crpoenune ConneuHoii cuctembl. Cucrema
3emuts-Jlyna.

59/2 Oomue cBeaenus o Connne. Mcrounuku
SHEpPruu U BHyTpeHHee cTpoeHne CoJHIa.

60/3 Hamra IMaaktuka. I[Tpoucxosxaenue u
HBOJTIOIHS TAAKTUK U 3BE3]I.

61/4 Hamra I'anaktuka. Mecro ConHeYHOM
cucreMsl B ['astaktnke Mneunsiii [1yTs.

62/5 Teopus BosnbIoro B3psiBa
pacumpsironiericss BeeneHHoM

IHoBTOpenue (4 yaca)

63/1 [ToBTOpeHme no Teme «MexaHudecKue
SIBJICHUS»

64/2 [ToBTOpeHue no Teme «MoJekynsapHas
bu3MKa U TEPMOTMHAMHKA

65/3 WToroBsast KOHTPOJIbHAs paboTa.

66/4 AHanu3 HUTOTroBOM pabOTHI U 0000IICHNE

IPONJCHHOTO MaTepuaa.

Pe3eps (2 yaca)
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