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371eKTHBHOTO Kypca «Hay4Hbie 0CHOBbI (PH3HKH»

quist obyuaromuxcs 11 xinacca

Cpennuii Kymop 2023



IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 37IEeKTHBHOTO Kypca Mo (GU3KUKE YPOBHS CPEIHEr0 00IIero oopa3oBaHums
COCTaBJICHA B COOTBETCTBHH C TpeOOBaHUAMHU DerepanbHOro Tocy1apCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeAaHero odmero oOpa3oBaHus; TpeOOBAaHUSAMHU K pPE3ylbTaTaM OCBOCHHS OCHOBHOMN
00pa3oBaTeNbHON MPOrpaMMbl  (JTMYHOCTHBIM, METANPEAMETHBIM, IPEIMETHBIM); OCHOBHBIMU
NOJIX0/aMU K Pa3BUTHIO U (POPMUPOBAHUIO YHHBEPCAJIBHBIX YUEOHBIX ACUCTBHH I CpPEIHEro
obmero odpa3oBanus. B Hell coOmomaeTcs MpeeMCTBEHHOCTh C (pelepabHBIM TOCyAapCTBEHHBIM
00pa30oBaTeNbHBIM CTAHJAPTOM OCHOBHOTI'O OOIIEro OOpa30BaHUS; YYHTHIBAIOTCS BO3PACTHBIC U
IICUXOJIOTHYECKHE OCOOEHHOCTH UIKOJBHUKOB, OOYYAIOMIMXCS HA YPOBHE CPEJHEro OOIIEero
O6pa3OBaHHH, YUUTBIBAOTCA MCKIIPCAMETHBIC CBA3H

Kypc npennasnauen ans oOydaromuxcst 11 knacca. OTO 3JIEeKTUBHBIA Kypc HallpaBJIEHHBIN
Ha yriyOneHHoe wu3ydyeHue mnpeamera. Kypc 1o pemieHM:o 3aad OCHOBaH Ha MaTepuale,
OCBOCHHBIM 00Y4YaIOUIMMHCSA NPU U3y4eHUM (DPU3MKM HAa YPOBHE OCHOBHOI'O OOILEro M CpeIHEro
o0miero o0pa3oBaHys U IPEANONaraeT COBEPIICHCTBOBAHHUE IIOATOTOBKHU IIKOJIBHUKOB 110 OCBOCHUIO
OCHOBHBIX pa3/ieoB (PU3UKH.

CrpykTypa Kypca HNOJHOCTBIO COOTBETCTBYET CTPYKTypEe MaTepualla, U3y4aeMoro B Kypce
¢uszuku 11 knacca. Ilporpamma opueHTHMpoOBaHAa Ha pa3BUTHE y OOydaroluxcs HHTEpeca K
3aHATUSAM, Ha OPTraHU3alMI0O CaMOCTOSTEIbHOIO MO3HABATEIBHOIO MpPOIecca M CaMOCTOSTEIbHON
HpakTHYecKoil nesitenbHocTH. Ha n3yuenue kypca orBomutces 1 yac B Henenio B 11 kiacce (34 vaca
B I'OJT)

HeJ’lH H 3a1a94 JaHHOI'0 Kypca:

— Pa3BuTHe no3HaBaTenbHBIX HHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B
MpoIiecce peieHus 3a/1a4;

— Ilpumenenue 3HaHUM 10 PU3UKE I OOBICHEHUS SBICHHUI MPUPOIBI, CBOWCTB BEIIECTBA,
pereHust GU3NIECKUX 3374,

— Pa3BuTtHe camMOCTOSTENBHOCTH TMPH MNPHOOPETEHWHM U OIEHKH HOBOH uH(MOpManuu
(bU3MUECKOTO COAepKAHMsI, UCIIOIb30BaHUS COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOIOTHIA

— Bocnuranue nyxa coTpyJHUYECTBA B IPOLIECCE COBMECTHOTO PEIICHUS 3a/1aY;

Conep:xanue yueOHoro kypca 11 kaacc (34 4, 1 4 B HeeJ110)
OCHOBBI JIEKTPOAMHAMUKH (MPoOa0JKeHUE) (64)

MaruautHoe nosie. Bzaumoperictsue TokoB. MarautHoe nosie. MHIyKiuss MarHUTHOTO TTOJIS.
Cuita Amniepa. Cuna Jlopenita. MarHuTHbIE CBOMCTBA BEIIECTBA.

DnekTpoMaruuTHas MHAYKUUs. OTKpbITHE 3JeKTpoMarHuTHOW uHAyKuu. [Ipasuno Jlenna.
DIIEeKTPOU3MEPUTENbHBIE TPHOOPH.. MarHUTHBIM MOTOK. 3aKOH AJIEKTPOMArHUTHON WHIYKIUU.
BuxpeBoe anexkrpudeckoe mnosie. CaMonHAyKuusA. MHIYKTUBHOCTh. DHEpPrusi MarHUTHOIO MOJIS.
MarsuTHBIE CBOMCTBA BEUIECTBA. JJIEKTPOMArHUTHOE ITOJIE.

Kouse6anus u BoJIHBI (54)

Mexannueckue konebanusg. CBoOoaHble KoneOaHusd. MareMaTHU4eCKUM  MAasTHHUK.
lapmonnueckue koneOaHUs. AMIUIMTYAA, Tepuoia, dactora U (aza konebanuii. BeIHYKICHHBIE
KosicOanus. Pe3zonanc. ABTOKoeOaHus.

Onexrpuueckue konedbanus. CBoOonHbIe KonebaHus B KojeOaTenbHOM KOoHType. Ilepuon
CBOOOJHBIX AJEKTpUUYECKUX KojeOaHui. BeinyxneHHble konebanus. [lepeMeHHbIN 3neKTpUuecKuit
TOK. AKTUBHOE COIIPOTHUBIIEHUE, EMKOCTb U MHIYKTUBHOCTb B IIEMH MIEPEMEHHOIO TOKAa. MOIHOCTH
B LIEMHU IEPEMEHHOTO TOKA. P€30HAHC B AJIEKTPUUECKOM 1ETIH.

[IpousBosacTBO, mepeaaya M MOTpeOJCHHE HIIEKTPUUECKOW »HHepruu. | eHepupoBaHHe
sueprun. Tpanchopmarop. [lepenaya >5eKTpUIeCKOi SHEPTHUH.

MexaHUUeCcKHe BOJHBI. HpOIIOHBHBIC W TOINCPCUYHLIC BOJIHBI. I[.HI/IHa BOJIHBI. CKOpOCTL
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pacripocTpaHeHusi BOJHBL. 3BYKOBbIe BOJHBI. MHTepdepennus BosH. [Ipunnunm [roiirenca.
Judpaxius BOJH.

BHGKTPOMaFHI/ITHBIe BOJIHBI. HSHy‘IeHI/Ie SJICKTPOMAarduTHBIX BOJIH. CsoiicTBa
SJICKTPOMArHMTHBIX BOJIH. HpI/IHLII/IH PaaruoCBA3H. TGHGBI/IIIGHI/IC.

OnTuka (54)

CseroBble yuu. 3akOH mpenomieHusi cBera. llomHoe BHyTpeHHee orpaxeHue. [Ipusma.
®opmyna ToHKOH nuH3BL [lomyueHue M300pakeHUsT ¢ MOMOIMIBIO JTUH3BIL. OnTHYeCKHe TPHOOPHI.
Hx paspemaromas crioco6HocTh. CBETOAIEKTpOMAarHuTHbIe BOIHBI. CKOPOCTh CBETa U METOJIbI €€
u3mepenus. Jucnepcusi cBera. Wnrtepdepenuus cBera. Korepentnocts. [udpakuus cperta.
Hudpakuonnas pemerka. [lonepeunocts cBeToBbiXx BosiH. [lomsipuzanus csera. Mznmyuenue u
cnekTpsl. [lkana 3neKTpoMarHuTHBIX BOJIH.

OCHOBBI ClIeNHAIbHOI TEOPHH OTHOCHTEJILHOCTH (2 1)

[locTynmatel TeopuM OTHOCHUTEIBHOCTH. [IpUHIMIT OTHOCHTENBHOCTH  DUHINTEIHA.
[TocTostHCTBO ckOpocTu cBeTa. IIpocTpaHCTBO M BpeMs B CiEUAIbHON TEOPUU OTHOCUTEIBHOCTH.
Penarusuctckas nuHnamuka. CBsi3b MacChl M DHEPTHUH.

KBanroBas ¢pusuka (84)

CeeroBbie kBaHTHL. TeruioBoe uznyudeHue. [loctosauas [lnanka. @otorddexr. YpaBHeHHe
Oiinmreitna g gotosddexra. @oronsl. OnwiTel Jlebenera u Basuosa.

Atomuast ¢usmka. Ctpoenue aroma. OmbiTel Pesepdopna. KBanroseie moctynatsl bopa.
Mogens atoma Bogopoaa no bopy. Tpynnoctu teopun bopa. KBantoBas Mmexanuka. I'unoresa ne
bpoiinsa. CootHomenue HeomnpenenenHocren ['eizenbepra. KopnyckynsspHO-BOJIHOBOU Iyaiu3M.
Judpakmus 35mekTpoHoB. Jlazepsl.

@u3nMka aTOMHOTO sApa. MeToapl perucTpanuy 3JIEMEHTAPHBIX 4acThll. PanmnoakTHBHBIE
IpeBpalleHys. 3aKOH paJuOaKTHBHOIO pachaja M €ro CTraTucTU4eckuil xapakrep. IIporonno-
HEUTpOHHAsI MOJIENIb CTPOEHUS aTOMHOIO sAjpa. JlepexkT Macc U 3Heprusi CBSI3U HYKJIOHOB B spE.
[enenue u cuntes anep. SAnepHas sHepretuka. @u3nka 371eMEHTapHBIX 9acTULl. CTaTUCTUYECKUM
XapakTep MpOIECCOB B MUKpOMUpPE. AHTUYACTHILIBI.

O6oo6marouiee 3ansTue (2 4)

YuyeoHo-remaTtuyecknii njan 11 kiaacce (¢pusuka)

Ne HazBanue Tembl KonunuaectBo yacos
(pabouast mporpamma)

OCHOBBI 2JIEKTPOJMHAMHKH (TIPOIOJKEHHE )

Konebanusa v BOITHBI

OnTuka

ONEMEHTBI TCOpHUU OTHOCUTCIIbHOCTU

KBanroBas ¢usuka
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Hroro: 33

Ili1anupyemMble npeMeTHbIE Pe3yJabTaThl
B nmo3naBatenbHOM chepe:

— J1aBaTh OMpeeNieHUs] U3YYCHHBIM MOHSATHIM;

— Ha3bIBaTh OCHOBHBIE MOJIOKEHUSI U3YUEHHBIX TEOPUH U THUIOTE3;

— OIKCHIBaTh JIEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO MPOBEACHHBIE KCIIEPUMEHTBI, UCIIOJIB3YS
JUTSL 5TOTO PYCCKHM SI3BIK U A3BIK (PU3UKU;

—  KJaccuPUIHUPOBATH U3yUCHHBIE OOBEKTHI U SIBICHUS;

— JlenaTh  BBIBOABI M YMO3AKIIOYCHHMS W3  HAOMIOJCHMH, M3YYCHHBIX  (DU3HYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh BO3MOKHBIE PE3YJIBTATHI;



— CTPYKTYpUPOBaTh U3yUYECHHBIA MaTEpHal,

—  UHTEpIPEeTUPOBaTh (PU3HUECKYIO0 HHPOPMAIUIO, TOTYUSHHYIO U3 APYTUX UCTOUYHUKOB;

— IDPUMEHATH NpPUOOpETeHHbIE 3HaHMS 10 (GU3MKE I peHIeHUs NPAKTHUYECKUX 3ajad,
BCTPEUAIONINXCS B TIOBCEAHCBHOW JKWU3HHU, I 0OE30MACHOTO UCIOIb30BaHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB, PAIMOHAIHLHOTO MPUPOJONOIL30BAHUS W OXpaHbl OKpY’Karollen
cpenbl)

— B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — aHaIM3UpOoBaTh WM OILCHUBATH TOCIEICTBUS IS
OKpYXarollel cpeabl ObITOBOM M MPOU3BOACTBEHHOMN IESTENILHOCTH YEIOBEKA, CBSI3aHHOM C
UCTIOJIb30BaHUEM (PU3MUECKUX TPOIIECCOB;

— B TPYyHIOBOi chepe — MpOBOIUTH GUZNYECKUI IKCIIEPUMEHT;

— B chepe Qu3nYecKoil KyIbTypbl — OKa3bIBaTh MEPBYIO IMOMOIIb MPH TpaBMaxX, CBA3aHHBIX C
1a60paTOpPHBIM 000PYIOBAaHUEM U OBITOBBIMU TEXHUYECKUMHU YCTPOUCTBAMU;

JIN4HOCTHBIE pe3yJabTaThbl 0CBOCHUSA KypcCa

— B ILIEHHOCTHO-OPHUEHTHUPOBAHHOH cdepe — YyBCTBO TOPJOCTH 32 POCCHUHCKYIO (DHU3HUECKYIO
HayKy, OTHOLICHHE K (HU3UKE KaK 3JIEMEHTY OOIIeueloBEeYeCKON KyJIbTypbl, T'yMaHU3M,
HOJIOKHUTEIBHOE OTHOILIEHUE K TPYAY, LeIeyCTPEMIICHHOCTb;

— B TPYAOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOpY AaiibHEHIIe 0Opa3oBaTeNbHOM
TPAEeKTOPUHU B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMU, CKIIOHHOCTSIMU U BO3MOXKHOCTSIMU;

— B II03HaBaTeJbHOH cepe — MOTHBALMs 00pa30BaTENIbHON JAEATENbHOCTH, YMEHHE YIIPABIIATh
CBOEH MO3HABATENbHON AEATEIbHOCTBIO, CAMOCTOSITEILHOCT B IPMOOPETEHUU HOBBIX 3HAHUHN
U IIPAKTUYECKUX YMEHUH;

MeTal’[pe}lMeTHLIe pe3yJbTaThbl 0OCBOCHUA KypcCa

— MWCIOJIb30BAHUME YMEHUNW M HABBIKOB PA3JMYHBIX BHUJIOB I103HABATEIIBHOM JEATEIILHOCTH,
OPUMEHEHHE OCHOBHBIX METOAOB TO3HAaHUS  (CUCTEMHO-MH(GOPMALMOHHBIM  aHaIu3,
MOJIETMPOBAHUE U T.J.) ISl U3yUEHUS PAa3IMUYHBIX CTOPOH OKpYXKarolle NeHCTBUTENbHOCTH;

— UCHOJb30BaHUE OCHOBHBIX MHTEIIEKTYaJbHBIX onepanuil: GopMyInpoBaHUE TUIIOTE3, aHAIHU3
U CUHTE3, CpaBHEHME, 0000IleHHEe, CUCTEeMAaTH3allMsl, BBISIBICHUE MPUYMHHO-CIEICTBEHHBIX
CBs3€H, IIOMCK aHAJIOr0B;

— yYMEHHE TeHEepUPOBaATh UJIEU U ONPENEISTh CPEICTBA, HEOOXOAUMBIE IJISl MX peanu3alluy;

— yYMEHHME OIpeNeNATh LeNU U 33/1a4M JesITeIbHOCTH, BEIOMPATh CPEACTBa pealu3aluu 1enei u

IIPUMEHSATD UX Ha IIPAKTUKE;

— UCIOJB30BaHUE PA3JIUYHBIX HCTOYHUKOB JJIsi TMoJiyuyeHus (usnmdeckod uHpopManuy,
MMOHMMAaHUE 3aBHCHMOCTH COJEp)KaHHUS W (QOpMBI IpPEICTaBICHUS HH(GOpMalMU OT Iiesed
KOMMYHHUKAIUU U aJipecara;

Ilnannpyemsble npeamMerHele pe3yabTarsl 11 kiace
Mexannuyeckue siBJIeHHUS

K xoHmy oOyueHHs mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

— aHaJIM3UPOBATh CBOWCTBA TeJl, MEXaHWYECKHUE SIBJICHUS U NPOLECCHI, UCTIONb3Yys (PU3NUECKUe
3aKOHBI MPH 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €ro MaTeMaTU4yecKoe
BBIPAKCHHUE;

— pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DU3MYECKHX MOJeNel: MaTepuaibHas TOYKa,
MHEepLUaabHas CUCTEMA OTCYETA;

— pemath 3a1a4M, HCMOJB3Ys (pu3nueckue 3akoHbl (M (OpPMYIbI, CBSA3BIBAIOIINE (U3UUECKUE
BEJIMYUHBI (IIyTh, CKOPOCTh, YCKOpDEHHME, Macca Tela, , aMIUIUTyAa, MEepHoj U YacToTa
KojeOaHui, JUIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpAaHEHHs): Ha OCHOBE aHalu3a YCJIOBHS
3aJ]auy 3alMChIBaTh KPATKOE YCIOBHE, BBIICIATH (PM3NUECKUE BEIUYHHBI, 3aKOHBI U (HOPMYIIHI,
HEOOXOIUMBIE ISl €€ PellIeHus, IPOBOAUTh PAacUeThl M OLICHUBATH PEATbHOCTh MOJYYEHHOTO
3Ha4YeHUs1 PU3NIECKOM BETMUUHBI.



—  UCNONb306AMb 3HAHUAL O MEXAHUYECKUX SBIEHUAX 68 NOBCEOHEeBHOU HCUSHU OJi 0becneyeHus
bezonacnocmu npu obpaweHuu ¢ HpUbOPaMu U MEXHUYECKUMU YCMPOUcmeamu, OJisl
COXpaHenus 300p06bs U COONOOEHUSI HOPM IKOJIO2UYECKO20 NOBEOEHUsl 8 OKpYcarowel cpeoe;
npuUeoOUMb NpUMepbl NPAKMUYECKO20 UCHONb30BAHUSL QUIUYECKUX 3HAHUL O MEXAHUYECKUX
ABNEHUAX U (DU3UYECKUX 3AKOHAX, NPUMEpPbl UCNONb308AHUS B0300HOBIAEMBIX UCTOYHUKOS
SHepaUul, IKOI0SULECKUX NOCTEOCMBULL UCCe008AHUSL KOCMUYECKO20 NPOCMPAHCME;

—  pasiu4ams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3aKOHO8, NOHUMAMb 8Ce0Ouull Xapaxkmep
PYHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEHUSI MEXAHUYECKOU SHepeuU, 3aKOH COXPAHEHUs.
UMNYNIbCA, 3AKOH BCEMUPHO20 MA2OMEHUS) U OSPAHUYEHHOCMb UCHONb308AHUSL YACTIHBIX
3AKOHO8, HAXO0OUMb A0EKBAMHYIO NPEONONCEHHOU 3a0aue Qu3ULecKyr0 MOoOelb, paspeuanms
npobnemy KAk HA OCHO8e UMEIOWUXCA 3HAHULL NO MeXamuke ¢ UCHONIb308AHUEM
MAMeMamuyecKoeo annapama, max u npu NOMOwU Memooo8 OYeHKU.

3JICKTpH‘leCKI/Ie U MAarHuTHbIC SAIBJICHUA

K koHIy oOyueHus npeaMeTHbIe pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

— AQHAJIM3UPOBATh CBOMCTBA Te€J, DJJIEKTPOMAarHUTHBIC SBJICHHUS M IIPOLIECCHI, HCIIONb3Ys
¢u3nvecKre 3aKOHBI: 3aKOH TNPSMOJIMHEHHOTO PpacIpOCTPAaHEHHs CBETa, 3aKOH OTPa)KeHHS
CBETa, 3aKOH INPEJIOMJICHUs CBETA; IIPH ITOM pa3IvyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
€ro MaTEMaTUYECKOE BBIPAKECHHUE.

— [OpUBOAUTH  NPUMEPbl  NIPAKTHUUECKOTO  MCHOJb30BaHUS  (U3MYECKUX  3HAHUM O
JIEKTPOMAarHUTHBIX SIBJICHUAX

— pemiath 3a/a4d, UCTONB3Ys (PU3NYECKHE 3aKOHBI (3aKOH MPSIMOJMHEHHOTO PacripoCTpaHEHHS
CBETa, 3aKOH OTPAKEHMsI CBETa, 3aKOH IPEJOMJICHHs CBeTa) U (OpPMYJbl, CBA3bIBAIOIINE
¢usznueckne BENWYMHBI (CHJIa TOKa, DJJIEKTPUYECKOE HampsHKEHUE, 3IIEKTPUUYECKOe
COIIPOTHBIIEHUE, YAEIbHOE CONPOTUBJICHHWE BEUIECTBA, pPaboTa 3JIEKTPUYECKOro TOJs,
MOIIIHOCTh TOKa, (DOKYCHOE pacCTOSHME U ONTHUYecKas CWia JIMH3bl, CKOPOCTh
JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M 4YacTOTa CBeTa, (hOpMyJbl pacueTa Ha OCHOBE
aHaJlM3a YCJOBMS 3aJjaud 3alMChIBaTh KPAaTKOE YCIOBHUE, BBIIEIATH (U3NYECKUE BEITUYMHBI,
3aKOHBl M (OPMYINbI, HEOOXOIUMBIE Ul €€ peIIeHHUs, NPOBOJUTHh pacuyeThl M OLEHUBATb
PEeaIbHOCTH MOJTYYEHHOI'O 3HaYeHHsI PU3NUECKON BETHMUNHBI.

—  UCnonvb308amb 3HAHUA 00 DIEKMPOMASHUMHbBIX SGNEHUSAX 6 NOBCEOHEBHOU JHCUSHU OJis
obecneuenus: 6ezonacHocmu npu oopawieHuy ¢ NpUOOPamMU U MEeXHUYECKUMU YCMPOUCMEamu,

— 011 COXpaHeHusi 300pP08bsl U COONOOEHUS HOPM IKOJI02ULECKO20 NOBEOCHUsI 8 OKPYICaouell
cpede; npusoouUms NPUMepbl GIUSHUSL INEKMPOMACHUMHBIX UTYYEHUL HA HCUBLLE OPSAHUMbL;

—  pasnuuams cpaHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 6CeOOWUL XapaKmep
(PYHOAMEHMANBHBIX 3AKOHO8 U 02PAHUYEHHOCb UCHOIb308AHUS YACTIHBIX 3AKOHOG (;

—  UCNONb306aAMb  NpUeMbl NOCMPOeHUs QU3UYECKUX Mooenel, Noucka u GopmyiuposKku
00KA3amMenbCme GblOBUHYMbBIX 2UNOMe3 U Meopemuieckux 6bl80008 HA OCHOBE IMNUPUUECKU
VCMAHOBNEHHBIX (haKmos,;

—  HAxo0umv A0eK8aAmMHYI0 NPEOJIONCEHHOU 3a0aye u3UYecKyro Mooelb, paspeuams npoodnemy
KaK HAa OCHOBE UMEIOWUXCA 3HAHULL 00 91eKMPOMACHUMHBIX SBIEHUAX C UCHONb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMowiU Memooo8 OYeHKI.

KBanTOBbBIC sIBJICHUA

K xoHmy oOyueHHs mpeaMeTHble pe3ynbTaTbl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(OpPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

— C ApyruMu BCIIMYUMHAMU, BBIYUCIIATH 3HAYCHUC (bHSH‘-ICCKOfI BCIINYHHBI,

— aHaJIM3UPOBATh KBAHTOBBIC SIBJICHHS, HCIIOJIb3YS (PH3MUECKUE 3aKOHBI W TOCTYJIAThl: 3aKOH
COXpaHCHHSI DHEPrHH, 3aKOH COXPAHEHHUsS OJIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUS
MacCCOBOT0O 4YuCJd, 3aKOHOMCPHOCTHU HU3JIYYCHHA W TOTJIOIICHUA CBETAa aTOMOM, IIpU 3TOM
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pas3nuyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M €r0 MaTEMaTHUECKOE BBIPA)KEHUE;

pa3anyaTh OCHOBHBIEC NPU3HAKM IUIAHETAPHOM MOZEIN aTOMa, HyKJIOHHOW MOJEIH aTOMHOTO
Anpa;

IIPUBOJAUTH IIPUMEPBI IPOSIBICHUSA B INPUPOAE M  MPAKTUYECKOTO  HCIIOIb30BAHMS
PaaOAKTUBHOCTH, SIAEPHBIX U TEPMOSICPHBIX PEAKIUH, CIIEKTPAJILHOIO AHAJIN3A.

UCNONIb306aMb NOJNYYEHHble 3HAHUSA 8 NOBCEOHEBHOU JCUSHU NpU obpaujenuu ¢ npubopamu u
MEeXHUYECKUMU  YCMPOUCMBAMY  (CYEMYUK  UOHUSUPYIOWUX —Yacmuy, o0o3umemp), 0
COXpaHenus 300P08bsl U COONI0OEHUS HOPM IKOLOUYECKO20 NOBEOeHUs 8 OKpYIcalouell cpeoe;
COOMHOCUMb IHEP2UIO C8A3U AMOMHBIX A0€P C 0eheKMOM MACChl,

npUBOOUMb NpUMEPbL GAUAHUSA PAOUOAKIMUBHBIX USTYYEHUL HA JHCUBbLE OPSAHU3MbI, HOHUMAMD
NPUHYUN Oeticmaus 003UMempa U paziuiams Yclosus e20 UCNONb308AHUSL,

NOHUMAmMy ~ dKOol02U4ecKue npoodnemMvl, GO3HUKAIOWUE NpU  UCNONb308AHUU  ATNOMHBIX
INEKMPOCMAHYUU, U NYMU PpeweHus dMmux npoonem, HnepcneKmuesbl UCHOIb30BAHUS
VIPABIAEMO20 MEPMOSOEPHO20 CUHME3.



TemaTu4yeckoe miiannpoBanue s 11 ki1acca c onpeaejieHneM OCHOBHBIX BUI0B Y4e0OHOIi 1esiTe IbHOCTH

Ne IIpuMepHBbIE TEMBI, OcHoBHoOe coaepkaHue 10 TeMaM Moayas PIIB XapaKTepucTHKA 1eATeJbHOCTH YYeHHKA
pacKpbIBaOIIHE «IIIKOJIBbHBINA YPOK»
OCHOBHOE
coaepxaHue
NPOrpaMMbl, U
YHCJI0 YACOB,
OTBOJHMMbIX Ha
KAXKIYI0 TeMy
1. | OcHoBBI MaruutHoe nosie. BzanmoeiictBrue TOKOB. | 3HaMEHUTBIC y4eHbIe | [Ipakmuueckasn 0eamenbHoCmb:
JJIeKTPOAMHAMHKH MarunutHoe nosie. MHAyKIMsS MarHUTHOTO | B 00J1aCTU (PUBHKH. - OIIMCBHIBATh U3YYEHHbIE CBOWCTBA TEI U
(mpoposkenune) noss. Cuna Amnepa. Cuia Jlopenua. AJIEKTPOMAarHUTHBIE SIBJICHMS,
MarauTtHble CBONCTBA BEIIECTBA. - UCII0JIb30BATh 3HAHUS B IOBCEAHEBHOM KU3HU
DnexkTpoMaruuTHas MHAYKIusA. OTKpbITHE Jui o0ecrieyeHus: 6e30MacHOCTH MPU
EKTPOMAarHuTHOW nHAyKuu. [IpaBuio oOpallleHuu ¢ npudopamMu U TEXHUYECKUMU
Jlenua. DneKTpou3MepUTENbHbIE YCTPOMCTBAMH, Ul COXPAHEHMsI 310POBbsI U
npuOOpsl. MarHUTHBIN MOTOK. 3aKOH COOJIIOIEHHS] HOPM 3KOJIOIMYECKOI0 IIOBEICHUS
3JIEKTPOMArHUTHOM MHAYKIIMHU. Buxpesoe B OKPY’KaIOILEH cpee

anekTpudeckoe mnose. CaMOMHIYKITHS.
WNHayKTUBHOCTE. DHEPrusi MAarHUTHOTO
noJiss. MarHuTHBIE CBOICTBA BEIIECTBA.
DNEeKTPOMArHUTHOE TOJIE.




Kose0anus 1 BoJIHBI

Mexanunueckue koiiebanns. CBoOOIHEIE
KoseOaHus. MaremMaTnyeckuil MasiTHUK.
I"apmonnueckue konedanus. AMIUINTYIA,
nepuoI, yacTora u (aza KoseOaHuid.
Breinyxaennsie konebanus. Pezonanc.
ABTOKOJIE0aHUS.

Dnexrpuueckue konedanus. CBoOoHbIE
KojeOaHus B KoieOaTeIbHOM KOHTYpE.
Ilepros cBOOOIHBIX AIEKTPUUECKUX
KoJiebaHui. BeIHYKIeHHbIE KOieOaHusl.
IlepeMeHHBIN IIEKTPUYECKUH TOK.
AKTHBHOE CONPOTUBJIEHUE, EMKOCTb U
UHIYKTUBHOCTH B II€NH [IEPEMEHHOTO
TOKa. MOIIHOCTH B LIETIH IEPEMEHHOTO
TOKa. Pe30HaHC B 31EKTPUUYECKOM LIETIH.
[IpousBoCcTBO, MIepenavya u noTpedieHne
JJIIEKTPUYECKOM dHepruu. I'enepupoBanue
sneprun. Tpanchopmarop. [lepenaya
JIEKTPUYECKON SJHEPIUU.

Mexanunueckue BoiHbL. [IpogosibabIe 1
[OoNepeyHble BOJIHBI. J[JIMHA BOJIHBI.
CKopocTb pacnipocTpaHEHHsI BOJIHBI.
3ByKOBbI€ BOJIHBL. UHTEpdepeHus BOJIH.
[Tpunnun I'toiirenca. Audpaxius BosiH.
DneKTpOMarHuTHbIE BOJIHBL. M3nyyenue
3JIEKTPOMAarHUTHHIX BOJIH. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH. [IpuHITMT
paauocBs3u. TeneBuaeHue.

3HaMEHHUTHIC yUCHBIC B
obmacTy pU3NUKH.

IIpakmuyeckas oeamenbHOCMb!

- pemiaTh 3a7a4u, UCTIONb3Ys PU3NIECKUE
3aKOHBI (1 (hOPMYITBI, CBS3BIBAIOIIHE
bu3nyecKre BETMIUHBI (ITyTh, CKOPOCTbH,
YCKOpEHHE, Macca Tela, , aMIUIUTYIa, IepUo |
9acToTa KoJIeOaHUIA, JJIMHA BOJIHBI U CKOPOCTh
€e pacIpoCTpaHCHHS): HA OCHOBE aHAJIN3a
YCIIOBUS 33]]a4H 3aIHCHIBATh KPATKOE YCIOBUE,
BBIJICNIATh (PU3NYECKUEC BETMIUHBI, 3aKOHBI 1
(hopMyJIbl, HEOOXOIUMBIE JIJISl €€ PeIICHUS,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEATBHOCTD
MOJTYYEHHOTO 3HAYCHUS (PU3HUSCKOM
BCJIMYMHBI.




OnTuka 1 0CHOBBI
cnenuaab-HOM
TeopuM
OTHOCHUTEJIBHOCTH

CBeToBbI€ JTy4H. 3aKOH MPETOMIICHUS
ceta. [loHOE BHYyTpEeHHEe OTpakeHue.
IIpusma. dopmyiia TOHKOM JIMH3BL.
[Tonydenue n300paxeHus ¢ MOMOIIBIO
muH3bL. Ontudeckue npudopsl. Mx
paszperaroniasi CocoOHOCTb.
CBeT03JIEKTPOMATrHUTHBIE BOJIHBI.
CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS.
Hucnepcus ceera. MaTepdepenius cera.
KorepentHoctb. udpakums crera.
Hudpaxuonnas pemerka. [lonepeunocts
CBETOBBIX BOJH. [lonsipuzanus ceera.
N3nydyenue u cnexrpsl. [kana
3JEKTPOMArHUTHBIX BOJIH. [locTynaTel
TEOpUU OTHOCUTENBHOCTHU. [TpuHIIKI
OTHOCHUTEJIbHOCTH DUHILTEHHA.
[TocTOAHCTBO CKOPOCTH CBETA.
[IpocTpaHcTBO M BpeMs B CHIELIUATBHOM
TEOPUU OTHOCUTEILHOCTH.
PenstuBuctckas nuHamuka. CBsi3b Macchl
Y DHEPTHUH.

3HaMEHUTHIE YUCHBIE
B 00sacTu (pU3UKH.

IIpakmuyeckas oeamenbHOCMb. - PEIIaTh
3aJ]auu, UCNOJIb3Yys (PU3NYECKHE 3aKOHBI (3aKOH
MPSIMOJIMHEHHOTO PaclpoOCTPaHEHUsI CBETA,
3aKOH OTPa)XCHHUS CBETA, 3aKOH MPETOMIICHUS
cBeTa) U (OPMYJIbI, CBSI3bIBAIOIINE (PH3UUECKHE
BEIMYMHBI ((POKYCHOE PACCTOSHUE U
ONTHYECKasl CUJIA JIUH3BI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U
4yacToTa cBeTa, (hOpMyJIbl pacyeTa Ha OCHOBE
aHaJIM3a YCIIOBHS 3a/1a41 3alMChIBATh KPATKOE
yCIIOBUE, BBIACIATH (DU3HMUECKHUE BETHUNHBI,
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JITIS €€
pelleHus, TPOBOAUTH PAcUeThl U OLIEHUBATH
PEaTbHOCTH MOIYYEHHOTO 3HAYCHUS
(U3UYECKON BEIIMUUHBI.




KBanToBas pusuka

CBeToBbIE KBaHTHI. TemioBoe U3IydeHHUE.
[TocTostauas [Tnanka. @otorddexr.
VYpaBHeHue DitHIITeHA 11
dhotoarddexra. Dotonsl. OnbiThH JIebenera
n Basunosa.

AtomHas ¢usuka. CTpoeHue aToma.
OmnsiTel Pesepdopaa. Kanrossie
nocrynatel bopa. Monenb atoma
Bojtopoa 1o bopy. Tpyanoctu Teopuu
bopa. KBantoBas Mexanuka. ['unoresa ae
Bbpoitnsa. CooTHoeHue
HeonpeaeneHHocTel I elizenoepra.
KopryckysipHO-BOJIHOBOM Tyaiiu3Mm.
Judpakmus 35ekTpoHoB. Jlazepsl.
®du3nka aTOMHOTrO sipa. MeTobl
pErucTpalnuy 3J€MEHTAPHBIX YaCTHII.
PanuoaktuBHBIC IpeBpaIeHus. 3aK0OH
PaaMOAaKTUBHOIO pacnaja U ero
CTaTUCTUYECKUH xapakrep. [IpoToHHO-
HEUTPOHHAs! MOJIETIb CTPOECHUSI ATOMHOI'O
anpa. JlepexT Macc u SHepTUs CBSA3U
HYKJIOHOB B siipe. JlenieHre u CUHTE3 sSAep.
Snepnas sHepreTrka. Pusznka
37€eMEeHTapHbIX YacTull. CTaTUCTUUECKUI
XapaxkTep MPOIECCOB B MUKPOMUPE.
AHTHYACTHUIIBI.

3HaMEHHUTHIC yUCHBIC B
obmacTy pU3NUKH.

Ilpakmuueckas oesmenbHOCMb. - pa3IAYaTh
OCHOBHBIC NMPU3HAKH TIJIAHETAPHOU MOJCIIH
aToMa, HyKJIOHHOM MOJIEJIN aTOMHOTO sJIpa;

- PUBOJIUTH TIPUMEPHI TIPOSIBIICHUS B TIPUPOIE
Y TIPaAKTUYECKOTO UCTIOIb30BAHUS
PaIMOAKTUBHOCTH, SIJACPHBIX H TEPMOSICPHBIX
peaKuuii, CIIEKTPaJIbHOrO AaHAIU3A.
-MCTIOJIb30BaTh MOJy4YCHHBIE 3HAHUS B
MOBCETHEBHOM JKU3HU MPH OOPAICHHUH C
MpUOOpaMU ¥ TEXHUYECKUMH YCTPOHCTBAMH
(CUeTYMK MOHU3UPYIOIIUX YACTHUIL, TO3UMETD),
JUISL COXpaHEHUS 3I0POBBS M COOJIIOICHUSI HOPM
AKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOIICH
cpene;




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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