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IHosicuuTennLHAA 3aIHCKA

Pabouas mporpamMma COOTBETCTBYET (elepalbHOMy KOMIIOHEHTY [ ocymapcTBEHHOTO
00pa3oBaTeNbHOTO CTaHIapTa cpeaHero obmiero obpasoBanus no ¢usuke. [Ipu cocraBieHun
pabouell mporpaMmbl HUCIOJIb30BaHA NPUMEpPHAs IporpamMma CpeaHero (IMOJIHOro) oOIIero
oOpa3zoBanus 10 (u3uKe s NpodUIBHOTO YpoBHs (THchMo [lemapTaMeHTa rocyiapcTBeHHON
NOJUTHUKKA B 00pa3oBaHuM Munucrepctsa odpasoBanus u Hayku Poccun ot 07.07.2005 Ne 03-
1263), mporpamma mo ¢uszuke mua 10-11 kmaccoB 001meoOpa3oBaTENbHBIX YUPEIKICHUN
(6a30BbIi 1 Tpo¢mIbHEI ypoBHN) (aBTOpH! B.C.lantomenkos, O.B.KopuryHnosa).

IIporpamMma opuentupoBana Ha yueOHuk I'.5l. Msikumes, b.b. Byxosues, B.M. Yapyrun
«Du3uka 11 xmacc: yueOHUK 111 00mIe0Opa3oBaTENbHBIX  yUPEKICHUM: 0a30BBIA U
npodmIbHBINA ypoBHIY, «[IpocBemenue», 2016
[IporpamMa paccuumTaHa Ha HPOPMIBHBI YpPOBEHb H3Y4eHHUS (DU3MKH, NpeAHA3HAYCHA
JUIS KJIACCOB (PM3UKO-XMMUYECKOTO M (PU3HKO-MaTeMaTHuecKoro nmpopuis, 175 yuyeOHbIX 4acoB
B 1o (5 4acoB B HEJEIO).

H3yuenue ¢pusuku na npogunvnom ypoemne cpeonezo (noinoz2o) oouweco 00pazosanus
HAanpaeieno Ha 00CMuIICeHUe C1e0yIOUUX 3a0ay.

OCBOeHME 3HAHMI 0 METOJ]aX HAYYHOTO MO3HAHHS MPUPOJIbI; COBPEMEHHON (pr3muecKoi
KapTUHE MHpA: CBOMCTBAX BEIIECTBA U MOJISI, IPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
JTUHAMHYECKMX W  CTATUCTUYCCKUX 3aKOHAX IMPHUPOJBI, OSJIEMEHTAapHBIX YacTHIAX U
byHIaMEHTAIBHBIX B3aMMOJICHCTBUIX, CTPOCHHWU U DBOJIONUH BceneHHoi; 3HAKOMCTBO C
OCHOBaMHU (pyHIaMEHTaIbHBIX (DU3MUECKUX TEOPUIM — KIACCHUECKON MEXaHHMKH, MOJEKYISPHO-
KHHETUYECKOW TEOpUHU, TEPMOJUHAMUKH, KIACCHUYECKOW DSJIEKTPOAMHAMUKH, CICIHAIbHON
TEOPHH OTHOCUTEIIBHOCTH, AJIEMEHTOB KBAaHTOBOW TEOPHH,

OBJIaJleHHe YMEHHUsIMHU ITPOBOJWTH  HAONIOJICHUS, IUIAHUPOBATh W BBIIOJHATH
SKCIIEPUMEHTHI, 00palaThiBaTh pPE3yNbTaThl HM3MEPEHUH, BBIIBUraTh TUIOTE3bl U CTPOUTH
MO/IEJIM, YCTAHABINBAThH IPAHUIIBI UX PUMEHUMOCTH;

NnpUMeHeHHe 3HAHUH 11 OOBSICHCHHS SBJICHUN TNPUPOJBI, CBOWCTB BEIIECCTBA,
MPUHITUIIOB PabOThl TEXHUUECKUX YCTPOWCTB, pelieHus: (PU3NYECKUX 3a/iad, CaMOCTOSATEILHOTO
npuoOperenuss uHbopManuu  (PU3MUECKOTO  COAEpPKAHMS M OLEHKH JIOCTOBEPHOCTH,
WCIIOJIb30BAaHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH C IEJBIO MOMCKA, TIEPEPadOTKU U
peIbsBICHUS YIeOHOW U HAyYHO-TIONYISPHON HHPOpMAIUH 10 HUBKKE;

pa3BUTHE TMO3HABATEJbHBIX MHTEPECOB, HWHTEVIEKTYAJIbHBIX MW TBOPYECKHX
crnoco0HocTel B Tporiecce petieHus (U3MUECKUX 3alad M CaMOCTOSITENIbHOTO MPHOOpeTeHUs
HOBBIX 3HAHUM, BBIMOJHEHUS SKCIEPUMEHTAIBHBIX MCCIEIOBAHUN, TOJITOTOBKH JOKJIAJIOB,
pedepaToB U IPYruX TBOPUECKUX padoT;

BOCIIUTAHME YOXKICHHOCTH B  HEOOXOAUMOCTH  OOOCHOBBIBaTh  BBICKA3bIBAEMYIO
MO3ULIMI0, YBAXHUTEIBHO OTHOCUTBCS K MHEHHIO ONIOHEHTa, COTPYAHHMYaTh B IIpoLiecce
COBMECTHOTO BBITIOJHEHUS 3a71a4; TOTOBHOCTH K MOPAJbHO-ITUYECKON OIIEHKE HCIOJIb30BAHUS
HAyYHBIX JOCTM)KCHUM; YBa)KEHUs K TBOPIIAM HAayKH M TEXHUKHU, 00ECIIEUHBAIOIINM BEIYIIYIO
poJib GU3HMKHU B CO3JJaHUU COBPEMEHHOTO MUPA TEXHUKH;

HCINOJb30BAHNE TPUOOPETEHHBIX 3HAHWI M YMEHMH 1 pELICHUS MPaKTUYECKHX,
KU3HCHHBIX 3a7[a4, PAIllMOHAIBHOTO MPUPOOTNOIB30BAHUS M OXPAaHBl OKPYXKAIOMIEH CpEepbl,
obOecrneueHns 0€30IaCHOCTH JKU3HENEATEILHOCTH YeJI0BeKa U 00IIeCTBa.

B pe3zynomame uzyuenus gpuzuxu na npogpuibnom ypoene yueHuK 001xcen
3HATL/MIOHUMATh
e cmblch nonamuii: pusudeckoe sBIeHHE, (U3MUECKas BETUYMHA, MOJENb, THIOTE3a,
MIPUHITUI, TIOCTYJAT, TEOPHs, MPOCTPAHCTBO, BpeMsi, WHEPIIHATbHAS CHCTEMa OTCUETa,
MarepuanbHas TOYKa, BEIIECTBO, B3aMMOJECUCTBUE, HICANbHBIM Ta3, PE30HAHC,



yMeTh

AIIEKTPOMArHUTHBIE KOJICOAHUS, SJIEKTPOMArHUTHOE II0JIe, SJIEKTPOMArHWTHas BOJIHA,
aToM, KBaHT, (DOTOH, aTOMHOE sIpO, A€(PEKT MAcCChl, SHEPTHUsl CBSI3HU, PAAUOAKTUBHOCTb,
MOHU3UPYIOLIEE U3IyUYEHHUE, IUIaHeTa, 3B€3/1a, FaJlakTuKa, Beenennas;

cmbicnl  pu3uuecKux 6enuyuH: IIEpEMEICHUE, CKOPOCTh, YCKOPEHHE, Macca, CHIIa,
JlaBJIeHUE, UMITYJIbC, Pad0Ta, MOIIHOCTh, MEXaHUYECKast SHEPTHsI, MOMEHT CHUJIbI, IIEPHOI,
4yacToTa, aMIUINTyJa KosieOaHWM, JUIMHA BOJIHBI, BHYTPEHHSAS DSHEPrus, CpeAHss
KMHETHYECKasi DHEPrusl YacTHI[ BEIIECTBA, aOCONIOTHAs TEeMIeparypa, KOJIUYECTBO
TEIUIOTHI, YJelbHas TEIIOEMKOCTb, YyJelbHas TeloTa MapooOpa3oBaHus, yAelIbHas
TEIUI0TA IUIABJIEHUS, YAEJIbHAs TEIUIOTa CTOPaHUs, JJIEMEHTAPHBII 3JIEKTPUUECKUN 3apa,
HAIPSDKEHHOCTh  DJIEKTPUYECKOrO MOJs, PA3HOCTh IOTEHUHUANIOB, 3JIEKTPOEMKOCTD,
SHEpPrusl DJIEKTPUYECKOIO IOJIs, Cujaa D3JIEKTPUUECKOIO0  TOKa, 3JIEKTPUUECKOE
HaIPsDKEHUE, DIIEKTPUYECKOE CONPOTUBIICHHE, JJIEKTPOABIKYINAS CHUJIA, MarHUTHBIN
NOTOK, WHAYKLHUS MarHUTHOTO MOJs,, WHAYKTUBHOCTb, SHEPrus MarHUTHOTO IOJI,
IIOKa3aTeNb NPEJIOMIICHHS, OITUYECKAs CHJIA JIMH3BL;

CMbICN (pu3uuecKux 3aKonoe, NPpuHUUNO8 u nocmyinamoe (HGopMyIupoOBKa, TPAHUILIBI
OPUMEHUMOCTH): 3aKOHbl ~ JUHAMUKA  HbIOTOHA, NPUHLUMIBI  CYNEpHO3ULMH U
OTHOCHUTENIBHOCTH, 3aKOH [lackans, 3akoH ApxmMmena, 3akoH ['yka, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHbl COXPAHEHUS DJHEPruu, HUMIIyJIbCa M DJIEKTPUYECKOro 3apsna,
OCHOBHOE ypaBHEHUE KMHETHYECKON TEOpUHU ra3oB, YPAaBHEHHUE COCTOSHUS UACAIBHOTO
rasa, 3aKOHbl TEPMOJMHAMMKH, 3aKOH KyiioHa, 3akoH Oma 11 HOJHOW LIENH, 3aKOH
Jlxoynsa-JleHna, 3aKkOH 3JIGKTPOMArHUTHOW MHIYKLUHU, 3aKOHbI OTpPAXKEHHUsSI U
IIPEJIOMJICHUS CBETA, MOCTYJIAThl CIELUAIBHON TEOPUU OTHOCUTEIBHOCTH, 3aKOH CBS3U
Macchl W SHEpPruM, 3akoHbl (orodddexra, nmocrynarsl bopa, 3aKoH pagrMOaKTUBHOTO
pacnana;

6KNIA0 POCCUIICKUX U 3apy0e)dcHbIX YYeHblX, OKA3aBIIMX HauOoJblIee BIMSHUE HA
pa3BUTHE (PU3UKHU;

onucvleama u 00vACHAMD pe3yibmamul Hao100eHull u
IKCHEPUMEHM OB HE3ABUCUMOCTh  YCKOPEHHUsST  CBOOOJHOrO  MAaJeHUs OT  Macchl
Najalollero Teja; HarpeBaHUE Ta3a IMpH ero OBICTPOM CXAaTUU U OXJaXKACHUE IpU
OBICTPOM pPACHIMPEHUH; MOBBILICHUE JABJICHUS raza MpH €ro HarpeBaHUU B 3aKPBITOM
cocyJie; OpOyHOBCKOE JIBUKEHHUE; IEKTPU3ALMS Tl IPU UX KOHTAKTE; B3aMMOICHCTBHE
IPOBOJAHMKOB C TOKOM; JEHCTBHME MAarHUTHOTO TOJII HAa TPOBOJHUK C TOKOM;
3aBUCUMOCTb COIIPOTHUBIIEHUS TIOJYNPOBOJHUKOB OT TEMIEPAaTypbl W OCBEIICHHUS,
AIIEKTPOMAarHUTHas: MHAYKLUS; PACIPOCTPAHEHHUE JIEKTPOMAarHUTHBIX BOJIH; AUCIIEPCHS,
uHTephepeHMs U TUpakius CBeTa; M3JIydeHHEe U IOIJIOIIEHHE CBeTa aTOMaMH,
JIuHeuaTeie cnekTpsbl; GoTor((EKT; pagoaKTUBHOCTH;

npUEOOUmMb RPUMEPDL ONBIM O, UIIIOCIPUDPYIOUAUX, UM O: HAOIIOJCHNUS U SKCTIEPUMEHT
CIIy’)kKaT OCHOBOM I BBIIBIDKEHUS THIIOTE3 W IIOCTPOEHHUS HAy4YHBIX TEOPHii;
HKCIEPUMEHT MO3BOJISIET NPOBEPUTh HCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (hU3MUECKas
TEOpUsi JaeT BO3MOXHOCTh OOBSCHATH SBJICHHUS TPUPOABl U HaydHble (aKThI;
¢u3uyeckass Teopus MO3BOJSAET MPEACKa3blBaTh €Ile HEU3BECTHbIE SIBICHUS U HX
OCOOEHHOCTH; IpPU OOBSCHEHUU MPHUPOAHBIX SBICHUM HCHOJB3YIOTCA (QU3NUYECKUE
MOJIENIM; OJMH W TOT K€ MPHUPOJIHBIA OOBEKT WJIM SBICHHE MOXXHO HCCIIEOBaTh Ha
OCHOBE HCIOJIb30BAHUS Pa3HbIX MOJENEH; 3aKOHbI (PU3UKHU U PU3NYECKUE TEOPUH UMEIOT
CBOM OIIPEJICIICHHBIE TPAHMIIBI IPUMEHUMOCTH;

onuceleams QyHOaAMeHmMaibHble ONbIMbL, OKA3AGUIUE CYU{ECHIBEHHOE GUAHUE HA
pazéumue Qusuku,

NPUMEHAMb NOJIYYEHHbIE 3HAHUA 014 PeUeHUA Pu3uuecKux 3a0au;

onpedenamsp: Xapakrep (HU3NUECKOro Imporecca Mo rpaduky, Ttabmune, ¢dopmyne;
MPOJYKTHI AJIEPHBIX PEAKIMI HA OCHOBE 3aKOHOB COXPAHEHHUS JIEKTPHUYECKOro 3apsijia U
MacCcOBOI'0 YHCJIa;



e U3Mepamsb: CKOPOCTh, YCKOPEHHE CBOOOAHOTO TMAJCHHs; Maccy Teja, IUIOTHOCTh
BEIIIECTBA, CHIIY, pabOTy, MOIIMHOCTh, DHEPTHI0, KOAID(PHUIIMEHT TPEHUS CKOJIBXKEHUS,
BIQXKHOCTH BO3/IyXa, yIEIbHYIO TEIUIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY IIJIaBICHHUS
JbAa, dNeKkTpudeckoe conporuieHue, /1C U BHyTpeHHEe CONPOTUBJICHHE MUCTOYHHKA
TOKAQ, IMOKAa3aTCJib MPCIIOMJICHUS BCIICCTBA, ONTUYCCKYIO CHUIIY JIMH3bI, AJIMHY CBETOBOU
BOJIHBI; MIPEJICTABIIATH PE3YIbTaThl U3MEPEHHI ¢ yUETOM UX MOTPEUIHOCTEH;

e NpuUBOOUmMb NPUMEPbLL NPAKMUUECKO20 NPUMEHEHUA @U3UUeCKUX 3HAHUIL: 3aKOHOB
MEXaHUKH, TEPMOJUHAMHUKHA W DIJIEKTPOJMHAMUKHA B SHEPreTHKE; Pa3IUYHBIX BHUIOB
AJNIEKTPOMATHUTHBIX U3JIy4€HHUU MU Pa3BUTHS PAIUO- U TEJIEKOMMYHUKAUN; KBAHTOBOU
Gbu3MKY B CO3JTaHUM SIIEPHON PHEPIETUKH, JIA3€POB;

e GOoCHpUHUMAMb U HA  OCHOGE  NOJAYYEHHBIX  3HAHUN  CAMOCHIOAMENbHO
oyenusampundopmanuio, conepxamiyrocs B coobmenusx CMU, HaydHO-TIOMYISPHBIX
CTaThsIX; UCHOIb308aMb HOBbIE MHPOPMAIIMOHHBIE TEXHOJIOTUU JJIS MTOMCKA, 00pabOTKH
U TpeabsBieHuss uHpopMmanuu mo QuU3MKe B KOMIIBIOTEPHBIX 0a3ax MAaHHBIX U CETIX
(cetu UnrtepHer);

HCIOJIb30BATh NPUOOPEeTeHHbIEe 3HAHMS W YMEHHUSI B NPAKTHYECKOH JesTeJIbHOCTH H
MOBCETHEBHOI KU3HHU JI5:

e oOecrieueHUs OE30MACHOCTH  KHU3HEACSITETBHOCTH B  IPOIECCe  HCIHOIb30BaHUS
TPAHCIIOPTHBIX ~ CPEJCTB, OBITOBBIX  DJIGKTPONPUOOPOB,  CPEICTB  paguo- |
TEJIEeKOMMYHUKAIIMOHHOMN CBSI3H;

L] aHajin3a U OUCHKH BJIMAHUSA Ha OPraHMU3M 4YCJIOBCKA W JPYIrUC OpraHU3Mbl 3arpsA3SHCHUA
OKPYXKAaroIIel Cpeibl;

L] PaluOHaJIbHOI'O IPHUPOAOIIOJIb30BAHUA U 3N THI OKp}/)KaIOHIeﬁ CpCanl;

e ONpeleNeHuss COOCTBEHHOI MO3MIIMU MO OTHOLICHUIO K AKOJIOTMYECKUM MpodiieMaM U
MOBEJICHUIO B IPUPOJIHOM CpENE.

Conep:xanue yueOHOT0 npeaMeTa

1. DaexkTpoauHamMuka (26 4)

Nuaykuusa marautHoro nosist. [IpuHnun cynepno3unuu MarHuTHeIX nosiei. Cuiia Ammepa.
Cuna Jlopenua. DnexmpousmepumensvHule npubopsl. Macnummsie ceolicmea eeujecmaa.

MarsHuTHbIM OTOK. 3aKOH 3JeKTpoMarHuTHOW nuaykuuu dapaznes. Buxpesoe
anektpudeckoe noie. [pasuno Jlenna. Camonnaykuus. UHAYKTUBHOCTE. DHEPrusi MarHUTHOTO
ITOJIAL.
Hemoncmpayuu

MarsuTHoe B3aUMOJCHCTBHE TOKOB.

OTKJIOHEHHWE AJIEKTPOHHOTO IMyYKa MAarHUTHBIM TOJIEM.

MarsuTHbIE CBOMCTBA BEIIECTBA.

MarnuTHas 3anmch 3ByKa.

3aBucumMoctb D/]C MHAYKIIMHU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.

3aBucumMocth D/IC caMOMHIYKIIMHM OT CKOPOCTU U3MEHEHUS CUJIbl TOKA U MHIYKTUBHOCTHU
MIPOBOJHUKA.
Jlabopamopnwvie pabomot

HaGnronenue neicTBUsS MarHUTHOIO MOJIS HA TOK.

N3yuenune CBOMCTB 3J1€KTPOMarHUTHON MHIYKIUU.

2. Kosie0anus u BoJIHbI (45 4)



Mexanunueckue konedanus. CBoOOIHBIE U BBIHYKICHHbIE KoJeOaHUs. AMIUIMTYA, MEpHOJ,

4acToTa, (a3a KosebaHuil. YpaBHEHHE rapMOHMUYECKUX KoJjeOaHuii. MaTeMaTHUeCKUil MasiTHUK.
[IpeBpamenust dSHeprud TpuU  CBOOOAHBIX  KonebaHusix. Pe3onanc. ABTOKoieOaHHMS.
Mexannuyeckue BOJIHBL. [lomepeynple W mpoAoOibHBIE BOJNHBL JlIMHA BOJIHBL. YpaBHEHUE
rapMoHM4eckoi BoaHbL. (CBOICTBA MEXAHMYECKUX BOJIH: OTpPAKEHHE, IIPEJIOMIICHHE,
uHTepdhepeHys, AMdpaKkus. 3ByKOBbIE BOJIHBI.

Konebarenbubiii koHTYyp. CBOOOAHBIE DSIEKTPOMArHUTHbIE KoJeOaHUs. BBIHYXICHHbIC
JJIEKTpOMarHuTHele KojeOanus. I[lepemenHslit Tok. JlelicTByromue 3HA4YeHHs] CHIBI TOKa |
HanpspkeHns. KongeHcarop u KaTylka B e NIEPEMEHHOT0 TOKAa. AKTUBHOE CONPOTHBIICHHUE.
Onekrpudeckuii pesonanc. Tpancopmarop. IlpomsBomcTBo, mepemaya u  moOTpedIeHUE
IIEKTPUIECKON SHEPTHUH.

DneKkTpoMarHuTHOE Toisie. BuxpeBoe anexrpuueckoe moje. CKOPOCTh 3IIEKTPOMArHUTHBIX
BOJIH. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH. [[pUHIMITBI paiiOCBSI3U U TENEBUICHUS.

Hemoncmpayuu

CBobOoHbIe KOeOaHus TPy3a Ha HUTH U HA TIPYXKHUHE.
3anuch Kojae0aTenbHOrO ABMKCHHUS.
BrinyxaeHHble KoyeOaHusl.
Pe3onanc.
ABTOKOJIE0aHUS.
[Tonepeunbie ¥ MPOJOJILHBIC BOTHBI.
OTtpakeHue 1 NpeoMIEHUE BOJIH.
Hudpakaus u uHTEpdEpeHIINS BOJIH.
YacroTa kojebaHuil U BBICOTA TOHA 3BYKA.
CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.
Ocuusiorpamma NepeMeHHOro ToKa.
KoHneHcaTop B 11enu NepeMeHHOro TOKa.
Karymnika B ienu nepeMeHHOro ToKa.
Pe3onaHc B ociie10BaTENbHON LIETIH IEPEMEHHOTO TOKA.
CrnosxeHne rapMOHUYECKUX KOJIEOaHUH.
['enepaTop nepeMeHHOro TOKa.
Tpancdopmarop.
W3nydyenue v npruemM 31€KTPOMarHUTHBIX BOJIH.
OTpaxeHue 1 NPeJOMIICHHE PJIEKTPOMArHUTHBIX BOJIH.
WuTepdepenius u nudpaxius 31eKTPOMarHUTHBIX BOJTH.
[Tomstpu3anus 31€KTPOMAarHUTHBIX BOJIH.
Mogynsuust 1 1eTeKTUPOBAHUE BHICOKOYACTOTHBIX SJIEKTPOMArHUTHBIX KOJICOaHUM.
JleTexTOpHBIA paguoNpUEMHHUK.
Jlabopamopnwvie pabomot
Omnpenenenne yckopeHus CBOOOTHOTO MaJACHUS TP MTOMOIIY MasTHHKA.

3. Onruka. (37 yacos).



CBer kak o9nekTpoMmarHuTHas BosHAa. CkopocTth cBera. UMHrepdepeHius cBeTa.
Korepentnocts. Judpakuus ceera. Judpakunonnas pemerka. [lomspuzanus cBera. 3aKoHBI
OoTpakeHus W mnpenomiieHus cera. [lomHoe orpaxenue. Jucnepcus cBera. PaznuuHbie BUABI
AJIEKTPOMATHUTHBIX U3JIyYEHUN, UX CBOMCTBA U IIPAKTUYECKOEe NpuMeHeHue. Dopmysa TOHKOU
mua3bl.  Onrtudeckue mnpubopsl.  Paspemaromas cnocoOHOCTh  ONTHYECKUX — MPHOOPOB.

[ToctynaTel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH DiHIITEHHA. [IpocTpaHcTBO U Bpems B
CIIEMAJIbHOM TE€OpUM OTHOCUTENbHOCTH. IlomHas sHeprua. DHeprus nokos. PenstuBucTCKU
umnyabsc. CBs3b MOTHON YHEPTHH, UMITYJIbCA U Macchl Tena. JledekT Macc U SHeprust CBsI3u.

Wutepdepennys ceera.
Judpakmnus crera.
ITonHOE OTpakeHue cBera.
[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.
[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
[Tonspuszanus ceera.
CrexTpockor.
®doroanmapar.
IIpoeKnoHHBIN anmapar.
Muxkpockor.
Jlyna.
Teneckor.
Jlabopamopnuvie pabomot

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.

Omnpeznenenne ONTUIECKON CHITBI U (POKYCHOTO PACCTOSIHUSL COOMPATOIIEH JINH3BI.
W3mepeHue IMHBI CBETOBOM BOJIHBI.

Habmroienue CriioniHoro 1 TMHEHYaThIX CIEKTPOB.

4. KBanToBas ¢pusuxa (39 1)

['nnore3za M. IInanka o kBanTax. @orospdexr. OnbiTel CToneToBa. YpaBHeHHE DUHIITEHHA
st poroadpdexra. DotoH. Ilpumenenue ¢oroadpdexra. OnbiTel JlebeneBa u Basuiosa.
JaBnenue ceta. Xumuueckoe aenctaue ceera. Pororpadus.

IInanerapnas moxenbs aroMa. KBaHTOBbIE mOCTynaTel bopa M JMHEHYaThIe CIEKTPBI.
['unore3a ne Bpoitnis 0 BOMHOBBIX cBocTBax 4actull. Judpakuus snekrpoHoB. COOTHOIIEHUE
HeonpeneneHHocTel ['elizen6epra. CioHTaHHOE W BBIHYKICHHOE U3JIy4eHUs cBeTa. Jlazepsl.

Mognenu cTpoeHHs aTOMHOIO siapa. PaguoakTMBHOCTb. 3aKOH pPaJMOAKTUBHOTO pacnaja.
SAnepusie cunbl. HykionHas Monensb siipa. DHEprus CBSA3M siipa. SnepHblie crieKTpel. SnepHble
peakuuu. llenHas peakuus neneHus spep. SnepHas sHepreTuka. TepMOsIIEpHBI CHHTES.
Jo3umerpus. CTaTUCTHUECKUN XapaKTep MPOLIECCOB B MUKPOMHUpPE. DJIEMEHTApHbIE YaCTHIIBI.
@yHIaMEHTAIBHBIE B3aUMOIEHCTBUS. 3aKOHBI COXPAaHEHHSI B MUKPOMUDE.

Hemoncmpayuu

Dotodddexr.

JIuHenyaTele CIIEKTPHI U3IIy4EHHUS.

Jlazep.

CueTurK HOHU3UPYIOIIUX YACTHII.

Kamepa Bunscona.

®dororpaduu TPEKOB 3apsKEHHBIX YACTHII.

Jlabopamopuasa paboma
N3ydeHne TpeKOB 3apsyKEHHBIX YacTHLL.



5. Ctpoenune u 3Boonus Beesennoii (20 u)

Crpoenune Conneunoit cucrembl. Cucrema 3emiis — Jlyna. Comuaile — Oimkaiias K Ham 3Be3/1a.
3B63HBI U HUCTOYHUKHN HUX 3Hepr1/11/1. COBpeMeHHBIe HpeI[CTaBHeHI/DI (0] HpOI/ICXO)KI[CHI/II/I nu
somtonnu  CoJlHIIA, 3BE3], TaNaKTHK. [IpMMEHUMOCTh 3aKOHOB (HM3UKH I OOBSICHEHUS
MPUPOJIBI KOCMHYECKUX 0OBEKTOB.

Oo6o0marmme 3auaTus (24).

IInanupyemsie pe3y/abTaThl
Paboueit mporpamMmoil NpeayCMOTPEH TEKYIIUHA M MPOMEKYTOUYHBIH KOHTPOJIb YCIEBAEMOCTH
yyamuxcst mo ¢usuke. IIpoMexyTOYHBI KOHTPOJIb 3a 3HAHMSAMU M YMEHUSMH YYalIUXCS
OCYIIECTBIISICTCS MyTEM MPOBEACHHSI CaMOCTOSTEIbHBIX, KPAaTKOBPEMEHHBIX U TEMATHYECKUX
KOHTPOJBHBIX paboT , (u3N4YecKux, rpaduyeckux W TEPMHHOJIOIMYECKHX JMKTAHTOB,
TECTUPOBAHUS, 3aMOJHEHUSI UHTEIUIEKTYalbHBIX KapT. [IpoMeKyTOUHBIN KOHTPOIb MPOBOAUTCS
B opme paboThl, mpubimxenHoi k EI'D, 3a1mThl IPOEKTOB.
B pesyabrare uzydennusi Gusnku Ha npopuJILHOM YPOBHe y4eHUK 11 Kiacca 1015KeH:
3HATH/IOHUMAThH
CMBICIT TIOHATHIA: (U3UYECKOEe SBIICHUE, TUIIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aUMO/ICHCTBUE,
AIIEKTPOMArHUTHOE TI0JIE, BOJHA, ()OTOH, aTOM, aTOMHOE SAPO, MOHU3HUPYIOIIME H3IY4YCHUS,
IUIaHeTa, 3Be3/1a, TajakTuka, Beenennas;
CMBICT (U3WYECKUX BEJIUYMH: CKOPOCTh, YCKOPEHME, Macca, CWiIa, HMIYJIbC, padora,
MEXaHMYEeCKass dSHEprus, BHYTPEHHSAS OSHeprus, aOCONIOTHas TeMIlepaTrypa, CpemHss
KMHETUYECKasi JHEPIHsl YACTHIL] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN AIEKTPUUECKUI
3apsi;
CMBICT (PU3MYECKMX 3aKOHOB KJIACCUYECKONW MEXAaHUKH, BCEMHPHOIO TATOTEHUS, COXPAHEHUs
SHEPTUU, UMITYJIbCA U JIEKTPUUECKOTO 3apsiaa, TEPMOJUHAMUKH, SIEKTPOMAarHUTHON WHAYKIIUU,
dororddekra;
BKJIaJ] POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX, OKa3aBIIMX HaWOOIbIIEe BIUSHUE Ha DPa3BUTHE
¢buzuky;
YMeTh
ONKCHIBaTh U OOBACHATH (PU3MYECKUE SBJICHHUS U CBOICTBa TeJl: JABM)KEHHE HEOECHBIX Tell U
UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM; CBOMCTBa Ta30B, MKUAKOCTEH U TBEPABIX TEI;
AIIEKTPOMAarHUTHYIO HMHAYKLHIO, PacHpOCTpPaHEHHWE JJEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE
CBOWCTBA CBETA; U3JIyYE€HHUE U MOTJIOIIEHHE CBETa aTOMOM, (OTOd P EKT;
OTJIMYaTh TUNOTE3bl OT HAYYHBIX TEOPHI; JieJaTh BBIBOABI HA OCHOBE SKCIIEPUMEHTAIBHBIX
JAHHBIX; MPUBOAUTH MPUMEPHI, MOKA3bIBAIONINE, YTO HAOIIOAECHUS U SKCIIEPUMEHT SBISIOTCA
OCHOBOMl /Il BBUIBWJKEHHS THIOTE3 M TEOpUM, MO3BOJIAIOT IPOBEPUTH HCTUHHOCTh
TEOPETUYECKUX BBIBOJAOB; (U3MUecKas TeopHus Ja€T BO3MOXKHOCTb OOBSCHATH H3BECTHBIE
SBJICHUSI IPUPOJIbI U HAy4YHBIE (DAKThI, IPEACKA3bIBATh €1l HEM3BECTHHIE SBJICHUS;
IPUBOAUTH MPUMEPHI MIPAKTUYECKOTO UCIIOIB30BaHUS (PU3UUECKUX 3HAHHMN: 3aKOHOB MEXAHUKH,
TEPMOJMHAMHUKN M DJEKTPOJUHAMUKUA B SHEPreTHKE; PA3JIMYHBIX BUIOB AJIEKTPOMArHUTHBIX
U3IY4YeHUH ISl pa3BUTHs pajuo- U TEIEKOMMYHUKAaIUi; KBAaHTOBOW (M3UKHM B CO3JIaHUU
AJIEPHOMN SHEPreTUKH, J1a3€POB;
BOCIIPUHUMATh ¥ HA OCHOBE NIOJyUYEHHBIX 3HAaHUI CAMOCTOATEIBHO OLICHUBATh
uHpopMaluio, cojaepxamytocs B cooOueHusx CMMU, WurepHere, Hay4HO-TOMYJSIPHBIX
CTaThsIX;
UCIIONIb30BaTh MPUOOpPETEHHbIE 3HAHMSI W YMEHUS B IPAKTUYECKOW JESITeNbHOCTH U
MOBCEHEBHOM KU3HU JUIs oOecrieueHust 6€301MacHOCTH KU3HEAEATEIbHOCTH B IPOLIECcCe
HCIIOJIb30BAaHUSl TPAHCIOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPHOOPOB, CPEICTB paauo- u
TEJIEKOMMYHHUKAIIMOHHOW CBSI3M; OLIEHKH BIMSHUS HAa OPraHU3M YeJIOBEKA U APYTHUe OPraHu3Mbl
3arpsi3HEHUS]  OKpY’Kalolllell  cpeibl; PpalMOHAIBHOTO TMPUPOOINONB30BAHUS U 3alIUThI
OKPYXKarOILEH Cpebl.




DJIEKTPOANHAMM KA

Yyammiicsl 10JI5KeH 3HATH

— CMBICJI MOHSATHH MarHUTHOE TOJIE€ TOKA, MHIYKLUUS MArHUTHOTO IMOJISI 3JEKTPOMArHUTHAs
WHIOYKIUSA, 3aKOH DJEKTPOMArHUTHOM MHAYKUMHM; TpaBwio JleHna, CaMOWMHIYKIIUS;
WHJYKTUBHOCTD, JJIEKTPOMAarHUTHOE T0JI€ MAarHUTHBIN MOTOK.

— crocoObI H3MepeHus (PU3NIECKON BEITUIHHBL;

CMBICJ (PM3NYECKHX 3AKOHOB:

3aKOH 3JICKTPOMArHMUTHOW WHAYKIIMU 3aKOHa AMIiepa , NMpaBUii0 OypaBUMKa, MPABHIIO MPABOU
PYKH , IPABUIIO JIEBOU PYKH

Yuammiicst 10J15KeH YMeTh

— HUCMOJIL30BAaTh HM3MePUTEIbHbIe TPHOOPHI OOBICHITH YCTPOWCTBO, OMNPEACTATh IEHY
JEJCHUST W TOJb30BAaThCsl MPOCTCUIIMMU HM3MEPUTENbHBIMH  TpuOOpaMu  (aMIepMmeTp,
BOJIbTMETD);

— MPUBOAUTH MPHUMEPHI ONBITOB, WIJIOCTPUPYIOLINX, HAIIPABJICHUE

nercTBytolen cuiabsl Ammnepa, Jlopenua

Kojse6anusi ¥ BOJIHBI

Yuamuiicst 10J12K€eH 3HATD

CMBICJI MOHSITHIA:

MeXaHu4eckne  Kojebaumsi.  CBoOomHble — KojcOaHus.  MareMaTHYeCKMil ~ MasTHUK.
I"apMoHnueckue KojieOaHus.

Boinyxknennsie  konebOanusi. Pezonanc.  ABrokoneOanus. CBoOOmHBIE KoieOaHUS B
KonebaTenbHOM KoOHType. Ilepmon cBOOOAHBIX dyekTpudeckux KosneOanuil. IlepemeHHbII
JIEKTpUYECKUH TOK. [ eHeprpoBaHUEe deKTprIecKoi 3ueprun. Tpanchopmarop.

Ilepenaya 31eKTpUUECKON SHEPTUU. DIICKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosH. Tenepunenue

— CMBICJ (PM3UYECKUX BEJTUYHH:

aMIUTATY/1a, TIEPHOJ], 9acToTa, (pasa. EMKoCTHOE, HHIYKTHBHOE CONPOTHUBICHUS, KOA(DOHUIIUESHT
TpaHchopMaIuy , IJIMHA BOJHBI ,CKOPOCTh BOJIHBI, SHEPTHsI MAarHUTHOTO TTOJIS

cMbICT (U3HYECKHX 3aKOHOB, MNPUHUMIOB M TMOCTYJATOB: 3JICKTPOMArHUTHBIX BOJIH,
MIPUHIIMIIOB PaJUOCBsI3M, Teopusi MakcBeiia, IpUHLUN ACHCTBUS IeéHepaTopa MEPEeMEHHOIO
ToKa ,ypaBHeHUs1 D/[C, HanpsHKEHUS U CUITBI JIJIs1 IEPEMEHHOTO TOKa

Yuamuiics 10/15K€H YMETh

— ONMHUCHIBATH U OOBSICHATH Pe3yJbTAaThbl HAOJIOAEHMH U JKCIEPUMEHTOB: 3aBUCUMOCTh
yCKOpeHUsi CBOOOIHOTO Ma/IeHUs OT JJIUHBI;

— NPUMEHATH MOJIyYeHHbIe 3HAHUSA JJsl pelieHusi (U3MYECKHX 3a]a4 MO OMNpeaeIeHHI0
YKa3aHHBIX (PM3MYECKUX BEJIUYMH;

— ompeaeJATh XapakTep (QU3NUECKoro mporecca 1o rpaduKy JUIMHBI BOJHBI, TEpUOAA
konebanus, Tabnuie 3apucumoctu [(U), popmymny Tomcona.

— U3MepPSATh; YCKOpeHHE CBOOOJHOTO TMAaJieHUs, JUIMHY BOJIHBI, PEACTABIATD PE3yIbTaThI
MU3MEPEHHM C YUETOM MX MOTPEIIHOCTEN;

— MPUBOAUTH MPUMEPHI NPAKTHYECKOT0 NMPUMeHeHUus1 pU3nvYecKnX 3HAHUN 0 KOIeOaHUsIX 1
BOJIHAX.

OnTuka

Yuyamuiics 10JKeH 3HATD

— CMBICJI MOHSITHII: CKOPOCTh CBETA M METOABI €€ M3MEpPEHHUs , OTPAKECHHUE U TPEITOMIICHHE
cBeta. BomHOBBIE CBOWCTBA cBeTa: Aucrepcusi, MHTephepeHmus cBeTa, Aupakius CBeTa.
KorepentHocTs. [lonepednocTs cBeTOBBIX BOJH. [longpu3anus ceera.

— cMbICJ GU3MYECKUX BEJMYMH: YTOJ MaJI€HUs, OTPAKEHUS, TOKAa3aTeNb MIPEJIOMIIEHUS CPEIbI,
(dhoKyCHOE pacCcTOsTHUE, ONITHYECKas CUJIa JINH3BI,

nepuo TupakimOHHON pereTKn



—cMbICT  (QU3HYECKHX 3aKOHOB, NPUHLOMIOB W MOCTYJATOB: 3aKOHBl T'€OMETPUUYECKOM
ontuku, mnpuHOUN [roiirenca, Teopus DpeHens, ycaoBHs MIN, Max uaTepEPEHIUH,
JIEKTPOMAarHuTHas TEOPUsI CBETA, IOCTYJIAThl TEOPUU OTHOCUTEIBHOCTU

Yuammiicst 10J15KeH YMeTh

— ONUCHIBATH M O0BSICHATHL Pe3yJbTaThl HA0II0AeHUII U IKCIEPUMEHTOB: 110 OIIPEIEICHHIO
CKOPOCTH CBeTa, TIIOKa3aTellsd TMpEeIOMJICHHUS CTEKJa, IOJHOTO OTPAXKEHHUs, JUCIEPCUH,
uHTephepeHIH, TMHPAKIIN, TOTIPU3ALIH

— IPUMEHATH NOJy4YeHHble 3HAHHUSA IS pemieHUusi GU3NUYeCKHX 3a74a4 MO ONpeaeIeHHI0
YKa3aHHBIX (PU3MYECKUX BeJIMYMH;

— onpenesfATh (pu3nyecKkue BeJMUYUHbI B (OpMyJie TOHKOM JIMH3bI, IJTUHY CBETOBOW BOJIHBI,

— U3MepATh (POKYCHOE PacCTOSHUE JIMH3bI, MIOKA3aTeNb MPEIOMIICHHUS, TEPUOJT TUPPAKIINOHHOM
pelIeTKH,

NPeACTABJATDH PE3YJIbTaThl U3MEPEHUH C YUETOM UX IOTPELIHOCTEN;

— IPUBOAUTH NPHUMEPbl MNPAKTUYECKOI0 NpUMeHeHUs1 (U3MYECKUX 3HAHUH O 3aKOHAX
ONTHKHU.

KBanroBas ¢pusuka

Yyamuecs D0JI5KHBI 3HATD:

cMbIC] NOHATHIA: PoTodPdexT. poronbl. I'nnoresa ne Bpoiiis 0 BOTHOBBIX CBOMCTBAX YACTHIL.
KopnyckysipHO-BOJIHOBOW Tyaiu3M.

Crpoenne aroma. OmbiTel Pesepdopna. KsantoBeie mnoctynarel bopa. Hcmyckanue wu
HOTJIOIEHHE CBeTa aTOMOM. JIa3epshl.

Mopnenu cTpoeHusi aTOMHOTO fA]pa: MPOTOHHO-HEHUTPOHHAsI MOJENIb CTPOEHUS aTOMHOIO sJipa.
SAnepubie cunbl. JlehekT macchl M 3HEPrus CBsI3U HYKJIOHOB B sipe. SlnepHas sHepreTHka.
BinsiHue wWOHM3MpYIOIIEW paaualdd Ha JKUBBIE OpraHu3Mbl. Jlo3a U3IydeHHMs, 3aKOH
PalMOAaKTUBHOIO paclaja U ero CTaTUCTUYECKUH XapakTep. DJIeMEeHTapHbIe YaCTHUIIbl: YACTHULIbI
Y aHTHYaCTHIIBL.

—CMBICJI (PU3MYECKUX BEJTUYMH:

3a[IepXKUBAOIIEe HANpsDHKEHHWE, SHEPrHsi KBaHTA, KpacHas rpaHuna (ortorddexra, MMITYIbC
¢doToHa, YaCTOTa U3ITyYeHHUs, IEPUO/] ITOJIypaciaja.

— cMbICT (pU3NUYeCKHX 32AKOHOB, IPUHIUIIOB M MOCTYJIATOB: THIIOTE3a Jie bpoiiis 0 BOJHOBBIX
cBoiicTBax yactul. Kopmycky/nsipHO-BOJIHOBOM Iyalln3M, KBaHTOBBIE ITOCTyJ1aThl bopa, mpasuia
cmemienns Coaau, 3aKOH paJUOaKTHMBHOIO pachaja, 3akoHbl (orodddekra, ypaBHEHUE
OWHIITENHA.

Yyauuiicst 10J17KeH YMETh

— ONHMCBHIBATH U OOBSICHATH Pe3y/IbTAaT HAOMI0eHUI U IKCIEePUMEHTOB: Mo GoTorhdexTy,
JTABJICHUIO CBETA; JIa3€PHOT0 U3ITYyUEHHUS, IETICHUIO SIJIep YpaHa, [IEMHON PeaKI1H.

— IPUMEHATHh MOJyYeHHbIC 3HAHUS VI pemieHUus (U3MUECKHX 3a4a4 IO ONpeNeICHHI0
YKa3aHHBIX (PM3UYECKUX BeJIUYMH;

— onpeaessATh Xapakrep (U3MYecKoro mpomecca mno rpapuxky (3aBucumoctud  Ey;A),
aKTUBHOCTB(BpEMs) , 110 TOTOBHI poTorpadusiM B kamepe BuibcoHa, my3bIpbKoBOI KaMepe

— U3MEPATb—NIPUBOJMTL TNPHMeEPbI NPAKTHYECKOr0 NPHMEHeHUsl (U3NM4YecKHX 3HAHMH
0 3aKOHaX KBAaHTOBOM (PU3UKU B SJEPHOI SHEPreTUKE.

Pe3yibTaThl 0CBOCHUA Kypca GPU3MKH

JInuHOCTHBIE pe3yJIbTaThI:

e chopMHpOBaHME I[O3HABATENBHBIX HWHTEPECOB, HMHTEIUICKTYalIbHbIX U TBOPYECKUX
crocoOHOCTEH

y4aluxcs;

e yOEXIEHHOCTh B BO3MOXKHOCTU IIO3HAHUS MPHUPOJBI, B HEOOXOJUMOCTH Pa3yMHOIO
WCIIOJIb30BAaHUSl JOCTWKEHUM HAyKM M TEXHOJOTHUH JUIsl JAJbHEHIIEro pas3BUTHSA
YeJI0BEYECKOro 00IECTBa, yBaXKEHUE K TBOPIIAM HAYKU U TEXHUKH, OTHOILIEHUE K (PU3HKE
KaK 2JIEMEHTY 00111e4€eI0BEYECKOM KYyIbTYpHI;



MOTHBAIMsI 00pa30BATENLHOM JIEATEIHHOCTH IIKOJFHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTHPOBAHHOTO TTOAX0/1A;

(dbopMUpOBaHHE IICHHOCTHBIX OTHOIICHUN APYT K IPYTY, YUUTEIIO, aBTOPAM OTKPBITUN H
M300peTeHMH, pe3yabTaTaM O0y4YeHHUS.

MeTtanpeameTHblie pe3yJbTaThl:
Ilo3naseamensvnasn oeamenvrnocmep:

WCIIOJb30BAaHKUE JUISl MO3HAHUSI OKPYKAIOLIEr0 MHUpa Pa3jIMYHbIX €CTECTBEHHOHAYUYHBIX
METOJIOB: HAOJI0JICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE;

dbopMupoBaHHEe YMEHUH pa3nuuaTh (PAKTBl, THUNOTE3bl, MPHYUHBL, CIEACTBHSI,
JI0KA3aTeIbCTBA, 3AKOHBI, TEOPUH;

-OBJIaJICHUE AJICKBAaTHBIMHU CIIOCOOAMU PEIICHUS] TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX
3a1ay4;

NPUOOPETEHUE OMbITAa BBIIBIKEHUS TUIOTE3 JJIsi OOBSICHEHUS W3BECTHBIX (DAKTOB U
SKCHEPUMEHTAIIBHON MTPOBEPKHU BBIABUTAEMBIX THIIOTE3.

I/Ind)opmauuonno-lcommyuukamuemm 0esAMENbHOCHb:

BJIaJICHUC MOHOJIOTHYECKOH U I[PIEU'IOFPI“IGCKOﬁ PE€YBI0, Pa3BUTUC CIIOCOOHOCTH ITOHUMATh
TOYKY 3pCHHA CO6CCCIIHI/IK3. " IpU3HaBaThb IIPpaBO HAa MHOC MHCHHC,

HCIIOJIb30BAHUC JIA PCHICHHA IMO3HABATCIIbHBIX U KOMMYHUKATHUBHBIX 3a4a4 pa3JIMYHbIX
HCTOYHUKOB I/IH(bOpMaHI/II/I.

Peghnexcusnasn oeamenvnocmes:

BJIaACHUC HAaBBIKaMH KOHTPOJIA W OLUCHKHU CBOCH ACATCIIBHOCTH, YMCHUCM INPCABUACTD
BO3MOJKHBIC PE3YJIbTATBI CBOUX ﬂeﬁCTBHﬁI

opraHnu3anusa y‘~IC6H0ﬁ ACATCIIBHOCTU: ITOCTAHOBKA LC/IH, INJIAHUPOBAHUC, OIIPCACICHHUC
OIITUMAJIBHOT'O COOTHOIICHUS LCJIU U CPCICTB.

IIpenmeTHble pe3yJibTaThI:

3HAHUSA O MPUPOJE BAXKHEHIINX (PU3UUECKUX SIBICHUN OKPYKAIOIIET0 MUPa U IOHUMaHHe
CMbIcIa PU3NYECKUX 3aKOHOB, PACKPBIBAIOIIMX CBSA3b U3YUCHHBIX SIBICHUN;

YMEHHUSl MOJb30BaThC METOAAMU HAy4YHOrO MCCIIEIOBAHUS SBJIECHUM MPUPOJBI,
IPOBOAMTH HAOIIOJEHUS], IUIAHUPOBATH M BBINOJHATH AKCIEPUMEHTHI, 00paldaThIBATh
pe3ynbTaThl U3MEPEHUH, MPEACTaBIATh PE3yNbTaThl U3MEPEHUN C MOMOIINBI0 TabIuIl,
rpa¢ukoB U Gopmys, 0OHaApYKUBATh 3aBUCHMOCTH MEXIY (PU3NUECKUMHU BEIMUYMHAMH,
OOBSCHATH TIONy4YEHHBIE pE3yabTaThl U JeNaTh BBIBOJBI, OIIEHUBATh TPAHUIIBI
MIOTPELIHOCTEN pe3yIbTaTOB U3MEPEHUN;

YMEHHsI TPUMEHSATh TEOpPEeTUYECKHMEe 3HaHUS 1Mo (U3MKEe Ha TMpaKTUKe, peliarh
¢uznyeckue 3aaun Ha IPUMEHEHHE MOTYYEHHbIX 3HAHUM;

KOMMYHUKATUBHBIE YMEHHMs JIOKJIaJbIBaTh O pe3yibTaTaXx CBOETO MCCIEI0BaHUS,
y4acTBOBaTh B JUCKYCCHM, KpaTKO M TOYHO OTBEYaTh Ha BOMPOCHI, HMCHOJIb30BaTh
CIIPABOYHYIO JIUTEPATyPy U APYryue UCTOYHUKU UHPOPMAIIH.

TemaTu4eckoe NIaHUPOBaHUE YPOKOB GU3NKH

KoJu-Bo yacos
Ne | Tema BCEro JlaGop. KontpoJ. pador
pabort
1 | OcHoBbI 3jeKTpoaMHaMukM | 19
(mpoaoJrxenune)
MaruuTHoe€ moJje 7 1
AJIEKTPOMATrHUTHASI UHIAYKIIHS 12 1 1
2 | KoseGanus 1 BOJIHBI 44
Mexannyeckue KoiaeOaHus 10 1
DJIeKTPOMarHUTHBIE KOJIeOaHUs 17
[TpownsBoCTRO, nepeavya ulb




MCIIOJIb30BAaHUE DJIEKTPOIHEPTUU
Mexanuueckue U OieKTpomarHuTHele | 11
BOJIHBI
3 | OnTuka 28
CBETOBBIC BOJHBI 22 3
W3inydyeHne u CieKTpsl 6 1
4 | DnemMeHTHI TEOPUH OTHOCUTEIHLHOCTH S
5 | KBanroBas ¢pusuka 30
CBeTOBBIC KBAHTHI 11
AToMHas Gu3nKa 4
®dusnka aTOMHOTO SApa 12
DNIeMEHTApHBIC YaCTUIIBI 3
6 | Crpoenue u IBoonus Beenennoii 8
7 | 3navyenue Qu3MKM s NOHUMaHUSA | 2
MHPAa ¥ Pa3BUTHUS MPOU3BOIHUTEIbHBIX
CHJI
8 | ®du3uueckuii NPAKTHKYM 15 7
9 | loBTOpEHHE 19
Hroro: 170 14

PecypcHoe o0ecnieuenne padoyeii mporpaMmmbl

Cnucok MCIo/Ib3yeMoii TUTepaTyphl

JIumepamypa ona yuumensn

[IpumepHass mporpamMma cpefaHero (MOoJHOTO) o0Iiero oOpa3oBaHUsS IO (PU3MKE IS
npopmwibHOTO ypoBHS (mHChMO JlemapramMeHTa TOCYIapCTBEHHOW TIIOJIMTHKH B
obpazoBanuu MuHucTepcTBa 00pa3oBanus u Hayku Poccuu ot 07.07.2005 Ne 03-1263)
[TIporpamma mo ¢usuke s 10-11 xmaccoB 00meo0pa3oBaTENbHBIX  YUPEKIACHUHI
(6a30BbIit 1 TpodmIbHEI ypoBHN) (aBTOpH! B.C.Jlantomenkos, O.B.KopuryHosa).

Yuebnuk I'.51. Mskumes, b.b. Byxosnes, H.H. Corckmii «®Pusuka 10 xmacc: yueOHHK
JUis  0011e00pa30BaTeNIbHBIX YUPEXKICHUNH: 0a30BbIi M NPOQHIBHBIA  ypOBHU»,M.:
«IIpocsemienuer, 2010.

Vuebnuk I'.51. Mskumes, b.b. byxosnes, B.M. Yapyrun «®usuka 11 kiacc: ydyeOHHK
JUis  0011e00pa30BaTeNIbHBIX YUPEXKJICHUNH: 0a30BbIi W MPOPUIBHBIA  ypOBHU»,M.:
«IIpocsemenuer, 2010.

PemvkeBnu A.I1. Coopruk 3amau mo ¢usuke mis 8-10 kmaccoB cpemneit mkombl. — 12-
u3l.- M.: «lIpoceemenuey, 1988

Konrponsubie paborsl mo ¢usuke: 10-11 xm: Ku. nsg yuurens / A.E.Mapon,
E.A.MapoH.- 2-¢ u31.- M.: «IIpocsemienuey, 2004

JleMOHCTpallMOHHBIM 3KCIIEpUMEHT 1o ¢u3uke B cpenHeil mkoie. Y.1. Mexanuka,
MoJeKyJsipHas (u3KKa, OCHOBBI 3nnekTpoauHaMuku. [lox pen. A.A. Ilokposckoro. U3n
3-e.- M.: «IIpoceemenue», 1978

Openuuk D.E. u np. Metonuka npenoaaBanus GU3MKU B cpenHed mikone: MexaHuka:
[TocoOue mst yuutens. 2-e uzn.- M.: «IIpocsenienuer, 1986

KupbsinoB A.Il., KopmrynoB C.M. TepmoauHamMuka ¥ MoJeKyinspHas ¢usuka. - M.:
«IIpocsemenner, 1977



I'mazynoB A.T., Hypmunckuit U.U., [Tunckuii A.A. MeTtonuka npenoaaBaHus (GU3NKA B
CpedHel mIKoje: DIEKTPOJMHAMHMKA HECTallMOHApHBIX siBJIeHUH. KBaHTOBas ¢Qusmka.:
[Tocobue mst yuutens. 2-e uzn.- M.: «lIpocsemienuey, 1989

®dusnka. 9-11 kmaccel: MPOEKTHAS AEATEILHOCTh ydammmxcs/ aBT.-cocT. H.A. JIsimapena.
- Boirorpaa: Yuurens, 2008

['oprnosa JI.A. UnTerpupoBannsie ypoku ¢usuku: 7-11 xnaccel. — M.:BAKO, 2009

Hemuenko E.A. Hecrannaptasie ypoku ¢usuku. 7-11 kmaccel. - Bonrorpan: Yuutens-
ACT, 2002

Ypoku ¢Gu3MKM ¢ TpUMEHEHHEM HWH(OOPMAIMOHHBIX TEXHOJOTUM. 7-11 Kiacchl.
MeTtonudeckoe mocoOue ¢ AMEKTPOHHBIM TpuiiokeHueM / 3.B. Anekcannposa u ap. — M.:
«I"'mo6yc», 2009

JIumepamypa ona yuawjuxcsa

VYuebnuk I'.SI. Mskumes, b.b. Byxosues, B.M. Hapyrun «®usuka 11 xiacc: yuyeOHUK
uis  0011e00pa30BaTeNIbHBIX YUPEXKICHUNH: 0a30BbIi W NpOQHUIBHBIA YpOBHU», M.:
«IIpocsemenuer, 2010.

Yueono- npakmuueckoe u yueono-nabopamopnoe oéopyoosanue
Pa3znaTounslif MaTepuan as npakTHUeCKuX U JaboparopHbix padot, EI'D-naboparopus

Meouapecypco.

®u3rka B LIKOJIE. DJIEKTPOHHBIE YPOKH M TECTHl. DJEKTpUUECKHUE MOjs. MarHurtHele
OIS

®u3nka B LIKOJE. DJIIEKTPOHHbIE YPOKU M TeCThl. DneKkTpuyeckuil Tok. [lonydenue u
repeaayda IEKTPOIHEPIUH.

VYpoku ¢usuku Kupmnna u Medoaust . 11 knacc

Ypokn QuU3MKKM ¢ TpUMEHEHHEeM HWH()OPMAIMOHHBIX TeXHojaoruil. 7-11 Kiaccsl.
MynbTUMEAMINHOE PUIIOKEHHUE K YPOKaM.

http: //class-fizika.narod.ru./prog.htm

DNeKTpOHHOE TpuiokeHue K yueOHuky «Dwusuka. 11 kmace» I'.5. Mskumes, b.b.
byxosues, B.M. Hapyrun



