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ana 11 knaccos

Cpok peanunsauuu nporpammesl: 1 rog
ABTOpbI: JTanTeB V.M.

CaHkT-MeTepbypr
2018 .



1. BBegeHue.

Paboyas nporpamma no (u3nMKe cocTaBfieHa Ha OCHOBe [1puMepHO nporpaMmbl Mo
thnsmke cpegHero (nNonHoro) ob6uiero o6pasoBaHus (6a30Bbll YPOBEHb), PEKOMEH/0BAHHOW
MwuHucTepcTBOM 06pa3oBaHuUs P® 1 yTBEpPXAEHHON npukazom MuHo6pasoBaHus Poccum oT
09.03.04 Ne 1312) un aBTopckoin nporpammbl B. C. AaHoweHkoB, O. B. KopwiyHoBa B
COOTBETCTBUKN C TpeboBaHMAMU [ ocyLapCTBEHHOro o6pa3oBaTenibHOro craHgaprta 2004 r. u
6a3UCHbIM YUYEOHbIM M1aHOM.

Mporpamma no W3MKe cOCTaBfeHa B COOTBETCTBUM CO C/leAyHOLWMMU HOPMATUBHLIMM
AOKYMEHTaMM:

1 depepanbHOro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O6 o6pa3oBaHWM B PoccuiicKoM
degepaynn»;

2. TocypapcTBeHHas nporpamma Poccuitickoin Pefepaunn «Pa3BuTue o06pa3oBaHUsS» Ha
2013-2020 ropgpl;

3. YctaB N'bBOY rumHasum Ne 66 [Mpumopckoro parioHa CaHkT-MeTepbypra (HoBas
pepakuus), cornacosaH [nasoil agmuHucTpaumm [MMpumopckoro paioHa CaHKT-
MeTepbypra 27.03.2015 r., yTBepXaeH pacnopsxxeHnem KomuTeTta no o6pasoBaHMi0 OT
20.04.2015 r. Ne 1891-p;

4. Oo6pasoBaTenbHas nporpaMma cpegHero ob6uwero o6pasoBaHua (PKIFOC) FbOY
rumHasum Ne 66 Mpumopckoro painoHa CI6 (HoBas pefakuus), NMPUHATas Ha 3acefaHumn
Meparornyeckoro Coseta 25.05.2018, npoTtokon Ne 6, YTBEpPXAEHHON [MPEKTOPOM
30.05.2018, npukas Ne 322;

5. TepedyeHb opraHusauuii, OCYLECTBAAKOWMNUX BbIGOP Y4yebHbIX MocobuiA, KOTopble
JONYCKalOTCA K  MCNOMb30BaHWIO MNpu  peanu3auum 06pasoBaTe/ibHbIX Nporpamm
Ha4yanbHOro, OCHOBHOrO 06LLEr0 M OCHOBHOTO CpeAHero obpas3oBaHus, YTBEPXAEHHbIX
npukasom Munuctepctsa P® ot 09.06.2016 roga, npnkas Ne 699;

6. ®depgepanbHbIin nepeyeHb YyUYeOHUKOB, PEKOMEH0BaHHbIX (BonyLeHHbIX)
MWHUCTEPCTBOM 06pa3oBaHMs K MCMOMb30BaHU B 06pa3oBaTe/lbHbIX YUPeXAeHUsX,
peanusyrowmx obpasoBaTe/ibHble Mporpammbl  ob6uiero o6pasoBaHus Ha 2016-17
yUeObHbIA rof, yTBepXAeHHbIn npukazom MO n Haykn P® Ne 253 ot 31.03.2014 r;

7. Y4ebHblh nnaH FBOY rumHasmm Ne 66 Ha 2018-2019 yuyebGHbI rof, NPUHAT Ha
3acefaHunm negarormyeckoro coseta 20.04.2018, npoTtokos Ned, yTBepXeH ANPEKTOPOM
27.04.2018, npukas Ne 262;

8. ¥YMK no ¢usuke ana 11 knacca gns peanvsauumn gaHHOW aBTOPCKOM NporpaMMbl.

Paboyas nporpamma feTanM3vpyeT W pacKpbiBaeT CoAepXaHue MnpeaMeTHbIX Tem
obpas3oBaTenbHOro craHgapTa, Onpeenser 0Oy CTpaTernio 00y4yeHWs, BOCNUTAHUA W
pasBUTMA y4yalluxcs CpefCTBaMM Y4yebGHOro npefMeTa B COOTBETCTBUM C LENsSIMU M3y4veHUs
Gusnkn. Paboyas nporpamma faeT pacnpefefieHne y4yebHbIX 4acoB MO pasfenam Kypca wu
nocnefoBaTeNbHOCTb  M3yYeHMs  pasfenoB  (U3MKM  C  YYETOM  MeXNpPeaMeTHbIX U
BHYTPUNpPeAMETHbIX CBfi3eil, /IOTMKM y4yebHOro npouecca, BO3PACTHbIX 0OCOGEHHOCTEN
yJalmxcsa, onpegenser Habop OnbITOB, AEMOHCTPUPYEMbIX YUMTeNeM B Knacce, 1abopaTopHbIX
M NpaKTUYecknx paboT, BbIMOMHAEMbIX yyalluMuUcs.

YuebHuK: - “®un3mka 11 knacc”, aBtopbl: Msakuwes IN.4., byxosues b.b., Hapyrun B. M -
6a30Bbll ypOBEHb - Knaccuyeckuih Kypc - «[lpocsBeweHne», MockBa, 2014 r. pgna
06lLe06pa3oBaTeNlbHbIX  YUYPEXAEHWA,  PeKOMeHA0BaH MwuHuncTepcTBOM  06pa3oBaHus
Poccuiickoin ®epepaunn (Mpukas MuHobpHaykm Poccum 31 mapta 2014 r. Ne 253  «O6
YTBEPXAEHUN (efepanbHOro nepeyHs y4ebHUKOB, PEKOMEHAYEMbIX K WCMO/b30BaHWIO Mpu
peanu3auuy  UMEIKLWMNX TFOCYLAPCTBEHHYO aKKpeauTauuio 00pas3oBaTelbHbIX MNporpamm
HayanbHOro 06Llero, OCHOBHOro 06Llero, cpeaHero obuiero obpasoBaHus» lMpunoxeHne Neo
1.3.5.1.4.2).



2. [osicHUTeNnbHaaA 3anucka.
2.1. MecTo npegmeTa B yuebHOM nnaHe OY:

®u3nka B yue6HOM nnaHe OY BXOAUT B NpeaMeTHY 061acTb “ECTECTBEHHO HayuHble
npegmeThbl” B 0643aTeNbHY0 YacTb (heflepasbHOro y4ebHOro niaHa.

YuebHblli npeameT «Pusnka» B OCHOBHOI 006Le06pa30BaTeNbHONM LIKOME OTHOCUTCH K
yncny o6s3aTeNlbHbIX U BXOAUT B DefepasibHblii KOMMNOHEHT Y4eBHOro niaHa.

Pabouyas nporpamma no (u3nke cocTaB/ieHa Ha OCHOBe 00653aTelbHOr0 MWHMMYyMa B
COOTBETCTBMMN C Ba3MCHbIM Yy4eOHbIM M1aHOM 06LLe06pa3oBaTeflbHbIX YUPEXAEHUA NO 2 Yaca B
Heaento B 11 Knacce (68 yacoB B rof),

Posib (hn3MKKN B yUeOHOM NnaHe onpegenseTcs chefytowmumMmmn 0CHOBHbIMU NOJIOXEHUAMU:

Bo-nepBbiX, (hn3nyeckas Hayka sBnseTcs ()yHAAMEHTOM eCTeCTBO3HaHWUS, COBPEMEHHOW
TEXHWUKN N COBPEMEHHbIX NMPOU3BOACTBEHHbLIX TEXHONOMMIA, NMO3TOMY, U3y4yas Ha ypokax (hU3nKu
3aKOHOMEPHOCTU, 3aKOHbI Y MPUHLMUMbI:
syyalymecs nonyyarT afeKBaTHble NpeacTaB/ieHns 0 peaslbHOM (HU3MYECKOM MUPE;

*IPUX0AAT K MNOHMMaHWK K 60nee rNyO0KOMY YCBOEHUK 3HaHWMA O MPUPOAHBIX W
TEXHOMOMMYECKMX Mpoueccax, U3yyaeMblX Ha ypokax 6uonoruu, (husmyeckown reorpapum,
XUMUKN, TEXHONOTUN;

*HaYMHaKT pasbupaTbCcs B YCTPOMCTBE M NPUHLMME LEACTBUSA MHOTOYMCNEHHBIX TEXHUYECKNX
YCTPOWCTB, B TOM 4MUCNE, LWWPOKO WCMO/Mb3yeMbIX B ObITy, M yyaTca 6e3omacHOMy U
6epexXxHOMY WCMOMb30BAHWUIO TEXHWUKMW, COOMIOAEHWIO MpaBU TEXHUKU 6e30MacHOCTU U
OXpaHbl Tpyfa.

B0-BTOpbIX, OCHOBY M3y4eHUs (PM3NKM B LUKOJE COCTaB/AeT METOL Hay4HOro no3HaHus
Mupa, No03TOMY yualimecs:

*0CBaMBAKOT Ha MPaKTUKe 3MNUPUYECKNEe U TeopeTuyeckne MeTOAbl HayYHOro MO3HaHWUs, 4TO
CNoco6CTBYET NOBLILEHNIO KavyecTBa MEeTOL00TMYECKUX 3HAHWIA;

*OCO3HAKT 3HaYeHMe MaTemMaTUUYEeCKMX 3HaHUN W y4yaTcsd MNPUMEHATb WX NPU  PEeeHnn
LWMPOKOro Kpyra npo6sieM, B TOM Yuce, pa3Hoo6pasHbIX (U3NYECKUX 3a4ay;

*NIPUMEHSAIOT METOL HAy4HOro MO3HAHMA MNP BbINOMHEHUN CaMOCTOATE/IbHbIX YYE6HbIX U
BHEY4YeOHbIX MCCNef0BaHNN N MPOEKTHbLIX paboT.

B-TpeTbux, Npn M3yyeHUn (U3NKM y4yalmecs cucteMatuyeckn paboTtatoT ¢ MHpopmalmen
B BuAe 6a3bl (DaKTUYECKMX [aHHbIX, OTHOCAWMXCA K U3y4YaemMoin rpynne fBAeHUI U 0O6bEKTOB.
JTa MHpopmMauma, npeacTaBfieHHas BO BCEX CYLLECTBYHOLIMX B HacToOslee BpPeMsA 3HAKOBbIX
cucTemax, Knaccuuumpyetca, obobuiaeTtca M cucTeMaTusMpyeTcs, TO ecTb npeobpasyeTcd
yyalwmummcs B 3HaHne. Tak OHM OCBaMBalOT METOAbI CAMOCTOSATENIbHOIO NONYYEHUS 3HAHUS.

B-ueTBepTbiX, B Mpouecce W3yyeHUs (U3MKN Yyyalimecs O0CBamBalOT BCE OCHOBHbIE
MbIC/IUTENIbHbIE OMepaLmm, nexatye B OCHOBE NO3HaBaTe/IbHON LeATeNIbHOCTMW.

B-nsaTbiX, wMcTOpU4YeckMe  acnekTbl  (M3MKM  MO3BONAKT  yyawMMCA  OCO3HaTb
MHOTOrpaHHOCTb BAUAHUSA PU3NYECKON HayKWN 1 ee NAei Ha pasBuTHE LMBUIN3ALNN.

Takum o6pa3om, npenogaBaHve (U3NKM B OCHOBHOM LIKOME MO3BONSET He TO/bKO
peann3oBaTb Tpeb0BaHMA K YPOBHIO MOATOTOBKMU y4yaluxcs B NpeaMeTHON 06nactu, HO U B
NNYHOCTHOM N MeTanpeaMeTHONM 06nacTax, Kak aTo npegycmotTpeHo ®FOC 0CHOBHOro 06uiero
06pas3oBaHus.

2.2. Llenb n 3afaumn paboyeli nporpaMmmsi:
Llenn nsyyeHuns
N3yyeHne puU3nKn B OCHOBHOW LLKOME HanpaBieHO Ha AOCTKEHNE CNeayroLmnx Lenei:
-yCBOEHME 3HAHWUIN 0 (hyHAaMeHTa/lbHbIX (PU3NYECKMX 3aKOHAX W MpuHLMMax, Nnexaunx B
OCHOBE COBPEMEHHON (hM3NYEeCKOW KapTWMHbI MMpa; Hambonee BaXKHbIX OTKPbITUSAX B
obnactu (uU3NKK, OKasaBLUMX OMNpefenstollee B/VAHME Ha pa3BUTUE TEXHUKU U
TEXHO/IOTUKN; METOAAaX HAYYHOro NO3HaHUSA NPUPOLbI;
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-OBNajieHne yMeHuAMU  MNpPoBOAUTL  HabNOLEHMdA, NNaHWPOBaTb U BbIMOMHATL
3KCMEepUMeHTbl, BbIABUIaTb TFUNOTE3bl U CTPOUTb MOAENN, MNPUMEHATb MONYYEHHbIE
3HaHMA No PuU3nMKe A1 06BACHEHUA Pa3HOO6pPasHbIX PU3NYECKMUX ABNEHWUIA U CBOWCTB
BELLeCTB;  MPaKTUYeCcKOro  MCMONb30BaHMA  (OM3MYECKUX  3HAHWIA;,  OLEeHMBaTb
[LOCTOBEPHOCTb €CTECTBEHHOHAYYHON MH(hOpMaLnK;

-pa3BUT e No3HaBaTe/lbHbIX UHTEPECOB, MHTE/IEKTYaNbHbIX U TBOPYECKUX CNOCO6HOCTEN B
npouecce NPMoBpPeTeHMsa 3HAHWIA U YMEHUIA MO PM3NMKe C UCMONb30BaHMEM Pa3/INYHbIX
NCTOYHWUKOB MH(OPMALUMN N COBPEMEHHBIX MH(OPMaLMOHHbLIX TEXHOJOTUIA;

-BOCNMTaHne y6exxjeHHOCTH B BO3MOXHOCTM MO3HAHMA 3aKOHOB NPUPOAbLI; UCNO/b30BaHUA
LOCTUXKEHUI (hM3MKM Ha 61aro pasBUTUSA YeNl0BEYECKOM UMBUIM3aLUN; HEOOXOAMMOCTM
COTPYAHMYECTBA B MpOLECCe COBMECTHOrO BbIMOMIHEHUS 334a4y, YBaXXWUTENbHOr0
OTHOLWEHNA K MHEHWIO OMMOHEeHTa npu 06CY>XAeHUN NpobneM eCcTeCTBEHHOHAY4HOro
COfepXXaHus; TOTOBHOCTU K MOPa/ibHO-3TUYECKOM OLEHKe MWCNO/b30BaHUS HayUHbIX
[LOCTVKEHWI, YyBCTBa OTBETCTBEHHOCTM 3@ 3aLLUTY OKpY>XKatoLel cpesbl;

- MCNOMb30BaHNE NPUOOPETEHHbIX 3HAHUIA N YMEHUIW ANS pelleHns NpakTU4eckux 3agad
NoBCEeHEBHOA XKU3HN, obecneyeHuns 6e3onacHoCTU COBCTBEHHOWA XKU3HN,
pauroHasbHOro NpMpPoAONO/b30BAHNA U OXPaHbl OKPYXaloLW el cpesbl.

3afaymn n3yyeHus

Paboyasa nporpamma npegycMaTpuBaeT (QOPMMPOBaHME Y LIKOJIbHUKOB 06LeyyebHbIX
YMEHWIA N HAaBbIKOB, YHUBEPCA/IbHbIX CNOCOO0B AeATENbHOCTU M KNHOUYEBbIX KOMMETEHLWIA.

2.3. OXunpaemblin pesynbTar:

MpegMeTHbBIMU pe3ybTaTaMu U3yvyeHUa pusnku B 11 knacce ABNAOTCA:
NMOHWMaHue:

*  CMOCOBHOCTL  OOBACHATL  (hU3MYECKMEe  ABNEHUA: B3aMMOfelicTBME  TOKOB,
3N1eKTPOMarHUTHOW MHAYKLMW, 3M1eKTPOMArHUTHble KonebaHWsi, pe3oHaHca, pacrnpocTpaHeHus
BO/IH, MPWHLWUNOB pajgnoCcBA3n, WHTepepeHunn, Anppakuuy BOJH, 3/1EKTPOMArHUTHOrO
N31yYeHns, pafuoaKTUBHOCTU, ABVKEHWUS MNAHET, POXAEHUA, XKNU3HN U CMePTU 3Be3[;

*MIPUHLMNOB AEeNCTBUS TFPOMKOroBOpUTENs, MWKPOOHaA, TpaHcopmaTopa, reHeparopa
TOKa, paguonpueMHuKa, AUMPakLMOHHOW pelleTKW, CnekTpockona, (hoTO3NeMEHTOB, flasepa,
AlepHOro peakTopa, U cnocoboB obecnevyeHns 6€30NaCHOCTU MPU UX UCMONb30BAHUN;

*CMbIC/1a OCHOBHbIX (DU3MYECKUX 3aKOHOB N YMEHWE MPUMEHATb UX Ha MpPakTUKe: 3akoHa
3OMMW, 3aKOHOB (hOTO3((PeKTa, 3aKOHOB PaMOaKTUBHOIO pacnaja;
yMeHue:

*NU3MepATb: MEepuoj M 4acToTy MexXaHUYecKUX KonebaHuin, KoahPUUUEHT npenomseHuns
BelLecTBa, A/IMHY CBETOBOM BOJIHbI;

*1CMO0Nb30BaTh MOJlyYeHHbIE 3HAHWUA B MOBCELHEBHOM >XW3HM (3Konorua, ObIT, OXpaHa
OKpY>XatoLLleil cpefbl, TeEXHMKa 6e30MacHoCTH).

BNnafeHue:

*3KCMepUMeEHTaNbHbIMU MeTO4aMU UCCNef0BaHUA: AeNCTBUS Cubl AMMepa, BO3HUKHOBEHUA
MHOYKUMOHHOTO TOKa, CBOWCTB KOnebaTenbHbIX CWUCTEM, CMEKTPOB, TPEKOB 3/1EMEHTapHbIX
yacTtuu,

scrocob6amu BbINMOSIHEHNSA PACYETOB ANA HAXOXAEHUA: cunbl AMnepa, cunbl JlIopeHua, 4/INHbI
3NEeKTPOMarHUTHOI BOMHbI, MOCTOSAHHOMN MMNaHKa;



3. YyebHO-TeMaTUUYECKMNIA NNaH.

Mony Mpumep. Kon. 3 KoHTp.
CogeprkaHune nporpamMmmbl D o
roguns CPOKM 4acoB I o pao.
11 knacc
Hayano ceH. [loBTopeHne. BxoA. KOHTpONbHas paboTa. 2 BX.Kp.
Hayano oKT. 1 3nekTpogmHaMmuka (MPOAOC/IHKEHME). 13 Ne 1,2 Ne 1
I HOAGPb. 2. Kone6aHuns v BOMHbI. 14 Ne 2
thespansb. 3. OnTuka. 15 Ne 3,4 Ne 3
MapT-anpesb. 4. KBaHTOBas (m3mka. 14 Ne 4,5
1 mai 6. EonHasa huanyeckas KapTuHa Mupa. 1
maii lMoBTOpeHUe, pe3eps, MTOroBas KOHTpP. pab. 9 ntor
WToro: 6 Tem 68 4 7

4. Copgep>kaHue paboyeit nporpaMmmbl “®@usmka - 11 knacc” (68 yacoB)

4.1.0OCHOBbI 31eKTPOANHAMUKN (Mpojo/mKkeHne) (13 yacos)

MarHuTHoe none. B3aumogenicTemne TokoB. MarHuTHoe none. Cuna Amnepa. Cuna JlopeHua.
® poHTanbHble NabopaToOpPHbIe pPaboThl:

1./3y4yeHne nocnefoBaTeNlbHOrO M napanie/ibHoro cCoeANHEHNA NPOBOLHUKOB.

2. N3mepeHune S4C 1 BHYTPEHHEro ConpoTUB/IEHNA UCTOYHMKA TOKa.
dNeKTpOMarHUTHas WHAYKUMA. $BNEHUE 31eKTPOMarHUTHOW MHAYKUMW. B3aumMocBs3b
3N1eKTPUYECKOr0 U MarHUTHOTO NOMein. SNeKTpOMarHMTHOe none.

ANneKTpoMarHuTHbIe BOHbI. BOMHOBLIE CBOMCTBA CBETA.

4.2. KonebaHnsa v BonHbl (14 4)

MexaHnyeckne KkonebaHus.
CBo60fHble KonebaHus. MaTemaTUyecKnii MasTHUK. FapmMoHu4Yeckme konebaHus. AMNAUTYAa,
nepuoj, YactoTa v dhasa KonebaHuii. BbIHYXXAeHHble KonebaHns. Pe3oHaHC. ABTOKOMe6aHus.
AnekTpuyeckne KonebaHmsa.
CBobopgHble KonebaHus B KosiebaTtenbHOM KOHType. [lepuof CBOGOAHBIX 3NEKTPUYECKUX
KonebaHmii. BbIHY)XAeHHble KonebaHus. [lepeMeHHbI 3NeKTPUYECKMIA TOK. EMKOCTb U
WHAYKTUBHOCTb B LeNW MepeMeHHOro Toka. MOWHOCTb B LeNy NepemMeHHOro Toka. Pe3oHaHC B
3N1eKTPMUYECKON Lenu.
Mpon3BoACTBO, Nepegava v NoTpebieHNe INEKTPUYECKON IHEPTUN.
eHepupoBaHMe 31eKTPUYeCKOn aHeprun. TpaHchopmaTop. MNepegaya 3NeKTPUUECKON IHEPTUN.
MexaHnyeckne BONHbI. DNEeKTPOMArHUTHbIE BOJIHbI.
MpofonbHble W nonepeyHble BOJHbI. [lnHA BOMHbI. CKOPOCTb BOJIHbI. 3BYKOBbIE BOJIHbI.
NHTepdepeHuns BonH. MpuHynn MolireHca. Audpakyma BonH. M3nyyeHne aNeKTPOMarHMTHbIX
BofH. CBOWNCTBA 3N1eKTPOMArHUTHbIX BOJH. PacnpocTpaHeHuWe 3/1eKTPOMarHUTHbIX BOJH.
JHeprua, mnepeHocMMas 31eKTPOMArHUTHbIMKU BOSIHAMU. CnekTp 3/1eKTPOMArHUTHbIX BOJIH.
PagnoTtenedoHHasa ceasb. PaguosellaHue. TenesuieHue.



4.3. OnTnka (15 u)

CBeToBble BOMHbI. [lMpuHUMN ToiireHca. OTpaxeHue BONH. [1penomsieHVe BOJIH.
Oduncnepcusa ceeta. MocTpoeHne n3obpaKeHUe n xoda ny4yein Npu NpenomaeHnmn ceeta. JIMH3bI.
Cobupatowas nuHsa. M3obpaxeHune npegmerta B cobupatoweii nmH3e. dopmyna TOHKOWN NMH3bI.
PaccenBarowas nnMH3a U n306paxeHne nNpegMeToB B Heil. OnTuyeckas cuctema ABYX JIMH3.
UesioBeveCKUn rnas Kak ontuyeckas cuctema. OnTuyeckue npubopbl, yBennyMBatoLne yron
3peHus.

ONeMeHTbl TEOPUU OTHOCUTENLHOCTU.

MocTynaTbl TEOPUN OTHOCUTENLHOCTU. MPMHUUN OTHOCUTENLHOCTU JiiHWITERHA. [OCTOAHCTBO
ckopocTu cBeTa. lMpoCTpaHCTBO W Bpemsi B CheLnanbHON Teopum OTHOCUTENbHOCTU. CBA3b
MacChl C 3HEPrueil.

M3nyyeHne n CnekTpsbl.

Buabl m3nyyeHwii. ChekTpbl WM CNeKTpanbHble annapatbl. Buabl cnekTpoB. CnekTpanbHbIi
aHanm3. MHdpakpacHoe n ynbTpauoneToBoe M3nyyeHue. PeHTreHoBCcKoe wu3nydeHue. Llkana
3N1eKTPOMarHUTHbIX BOJH.

4.4. KBaHToBasa msnka (14 4)

CBeTOBble KBaHTbl. TennoBoe wu3nyyeHve. PoToaPgekT. 3akoHbl (POTOIPPeKTa.
KopnycKynsapHO-BOMIHOBOW Ayann3M. BonHOBbIE CBONCTBaA YacTul,

ATomHasa u3uka. CTpoeHMe aToma. Teopua artoma Bogopoga. [llornoweHne w
n3nyyeHue ceeTa aToMoM. Jlasep.

®dusnka artomMHoro dAgpa. MeTtogbl  perucTtpauum  3NeMeHTapHbIX  YacTul,.
PafnoakTuBHble npesBpalieHns. EcCTecTBeHHas pPafgMOAKTUBHOCTb. 3akKOH pPajMOaKTUBHOIO
pacnaga. ickyccTBeHHas pagnoakTUBHOCTL. COCTaB aTOMHOrO A4pa. QHeprusa CBA3W HYK/I0HOB
B A4pe. Vicnonb3oBaHWe 3HEPTMK AeneHuns saep. ApepHas aHepreTuka. TepMoOsiAepHbI CUHTES.
flpepHoe opyxue. buonornyeckoe AencTene paguoakTUBHbIX U3TYYEHUN

AnemeHTapHble 4acTuubl. Knaccudukaums aneMeHTapHbIX 4YacTuu. JIenTOHbl Kak
(yHOamMeHTanbHble YacTuubl. Knaccudukauma un  CTpyKTypa afpoHOB. B3aumopgeicTtBue
KBapKOB.

4.5. EgnHas gmsnyeckas KaptuHa mmpa (1 vac)
4.6. NMoBTOpeHMe. IToroBasd KOHTpo/ibHas paboTa (3 YacoB)
4.8. Pe3eps (6 yaca)



5. CucTtema oLeHMBaHUS.

5.1. OLeHKa YCTHbIX OTBETOB y4alluxcs.
OTmMeTKa 5 cTaBUTCS B TOM C/ly4yae, €C/N yyalmiAca nokasbiBaeT BepHOE MOHUMaHME (PU3NYECKOW CYLLHOCTW paccMaTpuBaeMblX SIBMEHWUIA U 3aKOHOMEPHOCTEN, 3aKOHOB U
Teopwil, faeT TOYHOe OMNpeeNieHne 1 UCTONKOBaHVEe OCHOBHbIX MOHATUIA 1 3aKOHOB, TEOPUIA, a TakXKe NpaBuIbHOE onpefeneHre (U3NYECKUX BENUYUH, UX eAMHWL, U CnocoboB
N3MePeHUs; MpaBUIbHO BbIMOSTHAET YEPTEXW, CXeMbl U rpaduKkn; CTPOUT OTBET MO COBCTBEHHOMY NJaHy, CONPOBOXAET pacckas HOBbIMW MpUMepamu, yMeeT MPUMEHSATb
3HaHWS B HOBOW CUTYyaLyM MPW BbINOSIHEHWN NPAKTUYECKUX 33aHWIA; MOXET yCTaHaB/IMBaTb CBA3b MEXAY M3y4aeMbIM W paHee M3yUYeHHbIM MaTepuasiom no Kypcy (msmku, a
TaKXXe C MaTeprasioM YCBOEHHbIM MPU N3yYeHUW ApYruX NpesmeToB.
OTMmeTKa 4 cTaBuTCA B TOM C/lyyae, ec/im OTBET YYeHMKa Y0B/IeTBOPAET OCHOBHbLIM TPe60BaHMAM K OTBETY Ha OTMETKY 5, HO 6e3 UCronb30BaHMs COBCTBEHHOIO MNJaHa, HOBbIX
npyMepoB, 6e3 NPUMEHEHMS 3HaHWIA B HOBOW CUTyauun, 6e3 MCNnonb30BaHUsA CBA3el C paHee U3yYeHHbIM MaTepurasioM, YCBOEHHbIM MpY U3YYeHUW ApYruX MpeaMETOB; ecnn
yyalimincs onyctun ogHy owmoKy unm He 6onee ABYX HELOUETOB U MOXET UCMPaBUTb UX CAMOCTOSATE/IbHO WX C HEGO/IbLLON MNOMOLLBIO YUUTENS.
OTMeTKa 3 CTaBMTCA B TOM C/lyyae, eciv y4yalmiics npaBuibHO MOHUMAET (PU3NYECKYHO CYLLHOCTb pacCMaTpuBaeMbIX SB/IEHWIA U 3aKOHOMEPHOCTEN, HO B OTBETE UMeTCA
OTAeNbHble NPobesbl B yCBOEHWUN BONPOCOB Kypca (hU3MKKM; He NPensTCTBYET fa/lbHENLLEMY YCBOEHNIO NMPOrpaMMHON0 Matepuana, yMeeT NPUMeHSATb NoyYeHHbIe 3HaHWS Npu
peLleHnn NPOCTbIX 334a4 C UCMO0/b30BaHMEM FOTOBbLIX POPMY/I, HO 3aTPYAHSAETCA NPU peLleHnn 3adad, TpebyroLwmx npeobpasoBaHNa HEKOTOPbIX DOPMYS; JOMYCTUN He Gonee
O/1HOVA rpy6oii 1 OAHOIN HErpyoboii OLLIMOKKM, He 60nee ABYX-TPEX HErpyObIX HEOUETOB.
OTMeTKa 2 CTaBMTCS B TOM C/lydae, eCv yyallmincs He 0BnafeNl OCHOBHbIMU 3HaHMAMMW B COOTBETCTBUM C TPebOBaHMAMMN U AONYCTU BOMbLUE OLUMOOK N HEJOYETOB, YEM
Heob6XoaMMOo Ans OTMETKM 3.
OTmeTKa 1 cTaBUTCA B TOM C/yYae, eC/in YYEeHUK He MOXET OTBETUTb HU Ha OfMH M3 NOCTaB/IEHHbIX BOMPOCOB.
5.2. OUueHKa NMUCbMEHHbIX KOHTPOMbHbIX paboT.
OTmeTKa 5 cTaBuTCA 3a paboTy, BbINO/IHEHHYHO MOMHOCTLIO 6e3 OLWMOOK 1 HE[,0HETOB.
OTMmeTKa 4 cTaBuTCA 3a paboTy, BbINO/HEHHYHO MOMHOCTLIO, HO NMPU HAIMYUK He 60Nee OAHOW OLUMOKM 1 OAHOTO HeaoueTa, He 6osee TPex HeJo4veToB.
OTmeTKa 3 cTaBMTCS 3a paboTy, BbIMOHEHHYIO Ha 2/3 BCeil paboTbl NPaBUIbLHO WK NPU LOMYLLEHUN He 6onee OAHONM rpy6oi owmnbKN, He Gonee Tpex Herpy6biX OLUNOOK,
OHOWA Herpy60i OWNGKN N TPEX HEAOYETOB, NPU HAIMYNW YETbIPEX-MATU HEAOYETOB.
OTMeTKa 2 cTaBuTCA 3a paboTy, B KOTOPOI YMCNO OLWMOOK 1 HEA0UETOB MPEBLICUI0 HOPMY A1 OTMETKM 3 UIN NPaBUIbHO BbIMO/HEHO MeHee 2/3 paboTbl.
OTmeTKa 1 cTaBuTCA 3a paboTy, HEBBIMOIHEHHYIO COBCEM W/IN BbIMO/IHEHHYIO C FPY6bIMM OLLIMOKaMW B 3a[aHNSIX.
5.3. OueHka nabopaTopHbIX paboT.
OTmeTKa 5 cTaBUTCA B TOM C/lyyae, eC/in yyaluiica BbIMosHWA paboTy B NOMHOM 06beme C COGMOAEHMEM HeOOXOAMMONM MOCneAoBaTelbHOCTU MPOBELEHMS OMbITOB U
M3MEPEHWNIA; CaMOCTOSATE/IbHO W PauMOHa/IbHO MOHTUPYET Heobxo4umoe 060pyfOBaHMe; BCE OMbITbl MPOBOAUT B YCOBUAX M pexumax, 06ecrneymsatolwmx nosyyeHue
NpaBW/bHLIX Pe3yNbTaToOB U BbIBOAOB; COONtO4aeT TpeboBaHMS npaBun 6e30MacHOro Tpyaa; B OTYETe MPaBW/IbHO M aKKypaTHO BbIMOMHSET BCe 3anucu, Tabnuubl, PUCYHKN,
yepTeXu, rpadivikv, BbIYMCIEHNS, NPaBUIbHO BbINOHAET aHaN3 MOrPELLHOCTENA.
OTMmeTKa 4 CTaBUTCA B TOM C/lyyae, €C/N yyallmiAica BbINO/HUA PaboTy B COOTBETCTBUW C TpebOBaHWUAMM K OTMETKe 5, HO AOMyCTW/ ABa-TPpU HefoyeTa, He 6onee OAHOM
Herpy6oii oWn6KM 1 0AHOTO HefoYeTa.
OTMmeTKa 3 CTaBMTCSA B TOM C/yyae, €C/N YYaluiAca BbIMOMHWA PaboTy He MOMHOCTbIO, HO OObEM BbIMO/IHEHHOW YacTW TakKoB, YTO MO3BOMSET MOMYYUTb MPaBU/IbHbIE
pe3y/ibTaTbl 1 BbIBOAbI, ECIN B XO4€E MPOBEAEHUS ONbITa Y N3MEPEHWIA BbInn AONYLLEHbI OLLNGKN.
OTMmeTKa 2 CTaBUTCA B TOM C/lyyae, €CNM YyYallumiAca BbIMOMHUA PaboTy He MONHOCTbIO M 0ObeM BbIMNOSHEHHOW paboTbl He MO3BONSAET CAeNaTb MpasW/ibHbIE BbIBOABI,
BbIUMCNEHNSA; HabOeHMS MPOBOANINCE HENPABU/BHO.
OTMmeTKa 1 CTaBMTCA B TOM C/lyyae, ec/iv y4allnincs COBCEM He BbINOHWA paboTy.
Bo Bcex cnyyasix OLleHKa CHMKaeTCsl, eCn yyaluincs He cobntogan TpeboBaHUiA NnpaBua 6e30MacHoOro Tpyaa

6. MoypoyHoe NnaHMpoBaHue, 6a30BbI ypoBeHb 11 Knacc (2 4 B HeAent, 68 4acos B rof)
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10
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12

13
14
15

16
17
18
19

20

21
22

23

24
25

26

27
28
29

30

31
32
33
34
35
36

nnaH

pata

thakT

nnaH 1la
1-oe nonyrogue

BeepeHune - 2 y.

Mpasuna Tb B kaGuHeTe GU3MKN. MarHuTHOe none. VIHAYKLNA MarHUTHOrO Nons.

MosTopeHue Tem 10 knacca.
BxofaHas KOHTpONbHas paboTa.

O nekTpoanHaMmuka (npogonxenme) -13 y.
Cuna Amnepa.
Nab6opaTtopHas pa6ota Ne 1 - "OnbITbl pcTefa u Amnepa”.
Pewenue 3agay. Cuna Amnepa. Ne 1791,1783,1793 (CtenaHoBa).
[eiicTBIE MarHUTHOTO NONA Ha IBUX. 3apSXKEHHYIO YacTuly. Cuna JlopeHua.
Pewwenue 3agay. Ne 1801,1802.
Pelenue 3agay. Cuna SlopeHua. Ne 1806, 1811. MarHuTHble CBOWCTBA BeLLeCTBa.

OneKTpoMarHMTHas UHAYKLUMA - 6 4.

ONeKTPOMarHUTHasA MHAYKLMA. MarHuTHbIA NOTOK.

Nab6opaTtopHas pabota Ne 2 - "OnbIT ®apagea”.
MpaBuno JleHua. 3aKoH 31eKTPOMarHUTHO NHAYKLUMU.

SABNeHne cCaMOMHAYKLNN. VIHAYKTUBHOCTb. DHEPTUS MarHUTHOTO Nons.
PelweHue 3aaa4. MoAroToBKa K KOHTPONLHOIA.
KoHTponbHas pa6ota Ne 1- 3neKTpomMarHeTusm - cuna AmMnepa u JlopeHua.
Kone6aHma u BonHbl - 14 4.
M exaHundyeckne koneb6aHua - 4 u.
CBo6opaHble KonebaHns. MapMoHuYeckne konebaHus.
3aTyxatoLine 1 BbIHYXX/eHHbIe KoneGaHns. Pe3oHaHc.
PelleHue 3agay. MoaroToBKa K KOHTPONLHOI.
KoHTponbHas pa6ota Ne 2 - MexaHu4eckue Kone6aHus.

ONeKTpoOMarHuTHb e Kone6aHusa - 4 y.

CBO60AHH9 3NIeKTPOMarHuTHbIE KonebaHus. raDMOHI/I‘-IeCKMe ANEKTPOMarHuTHblE Kone6aHws B

KoneGaTenbHOM KOHType. ®opmyna T OMCOHa.
MepeMeHHbIii 31eKTPUYECKUii TOK. Pe3ncTop B Lienu nepeMeHHoro Toka.

Pe3oHaHC B aN1eKTpUyeckoit Lenn. Cam. paboTa - hopmyna TOMCOHa.

eHepaTop nepeMeHHOro Toka. TpaHcdopmatop. MpousBoACTBO, Nepefaya v noTpebnenue

3['IeKTpI/I‘-IECKOVI aHeprun.

M exaHMUyeCcKNe BOAHBl -2 Y.
BO/HOBbIE SABNEHUA. XapaKTePUCTUKM BO/HbI. 3BYKOBbIE BO/HbI.
WHTepthepeHLmA, AMGpaKLys 1 NONApU3aLMa MeXaHNYeCKNX BOMH.

ONeKTpPOMarHMTHbI e BONHbl -4 4.

OneKTpoMarHNTHoe none. 3neKTpOMarHUTHas BonHa. M3o6peteHne pagmo A. C. MonosbiM.

MpUHUMNBI pagrocBa3n.
CBOIiCTBA 371EKTPOMArHUTHbIX BOMH. PelueHue 3ajay.

CamocToATenbHasa pa60Ta - 3l'|eKTp0MaI'HI/ITHbIE Kone6aHWs 1 BOMHbI. I'IepemeHHblﬁ TOK.

MoHATWe 0 TeneBnAeHNN. Pa3BUTUE CPEACTB CBSA3M.
OnTtunka - 15 4.

OnTtuka. CKopocTb cBeTa. MpuHLMN MoiireHca. 3akoH 0TpaXKeHns ceeTa.

2-e nonyrogve
3aKOHbI NpenomaeHuns ceeta. MonHoe OTpaXeHne cBeTa.
JInH3bI. TTOCTPOEHME N306paXKeHNIi B NNH3e.
®opMyna TOHKOW NINH3bI. YBeNUUeHne TMH3bl. PelleHne 3ajay.
JAvcnepcus cBeta. Cam. pa6oTa - NH3bI
Nab6opaTtopHas pa6oTa Ne 3 - "OnpeaeneHve nokasaTens NpesoMaeHns”™.

WHTepdepeHLns cBeTa. PelleHue 3agau.

[OM. 3ajjaHune

Ans scex

§ 1, TecT - cTp. 10

KOHCNEeKT

§2, TecT - cTp. 16
oTuyer, cTp. 413

Ne 1794

§ 4, TecT - cTp. 23
Ne 1803

§6, No 1804

§7, TecT - cTp. 34
otyer, cTp. 414

§ 8, TecT - cTp. 39

§ 11,3agaun 1,3- ctp. 52
fAemosepcus

PHo no g3.

§ 13,14, TecT - cTp. 58
§ 16, 3agaun cTp. 68 - Ne 1,2
femosepcust

PHo no A3.

§ 17,19, TecT - cTp. 76

§ 21, TecT cTp. - 90
§ 23, 1906,1907

§ 26,27, 3aa. Ne 1-c¢Tp.115

§29,31, 3ag. Ne 1,3-
cTp.130

§33,3ap. Ne 5 - cTp.139

§ 35,37, TecT - cTp. 150
§ 39, TecT - cTp. 159
PHo no g3.

§41,42

ctp. 170-171, § 44,45

§ 47,48, TecT - cTp. 186

§ 50, TecT - cTp. 196

§ 51, 3aga4a Ne 5 - cTp. 202
§ 53, TecT - cTp.205

oTyer cTp.416-417

§ 54, TecT - cTp.210

[lOM. 3ajjaHune

yrny6neHHoe

§

w

3agaum - cTp. 18-19

§ 3, 3agaum - cTp. 18-19

§5, 3agaua Ne 2 - cTp. 26
§5, 3agadyaNe 1-cTp. 27
§5, sagaya Ne 3 -cp. 28

3afava Ne 4 - cTp. 45

§9,10, TecT - cTp. 42
§ 12,3agava Ne 2 - cTp. 52

§ 15, 3apaum cTp. 68(3-4)
§ 15, 3agjaum cTp. 68(5)

§ 18,20, 3apaun cTp. 85

§ 22, TecT - cTp. 95
§ 24,25, 3apaum cTp. 100

§28,Ne 2,3 - cTp.115

§30,32, 3ap. cTp.130
§ 34, 3ap. cTp.139

§36,38

§ 40, TecT - cTp. 162

§43,3ag. -cTp. 169

§46,3ap. ctp. 178

§49,3ap. cTp. 189-190

§52,3a4.Ne 1- cTp. 201
§ 52, 3agava Ne 6,7 - cTp. 202

§55

O6opypaoBaHue.
VKT Ha ypoke.

npeseHTaLus
o6opypaoBaHue
KapTouKmn

Mpe3seHT., BUAELO

npeseHTauus, KapT.

o6opypaoBaHue
npeseHTaLns

npeseHTaLns

npeseHTauus
Mpe3seHT., BUAELO

KapTouKmn

npeseHTaLns

npeseHTaLus
npeseHTaLns

eHepartop,
TpaHctopmatop.

Mpe3seHT., BUAEO

Mpe3seHT., BUAELO

npeseHTayus

npeseHTayus
KapTouKmn

npeseHTaLus

npeseHTaLns

npeseHTaLns
npeseHTaLns
npeseHTaLns
npeseHTaLns
o6opypaoBaHue

npeseHTauus

Tun ypoka

BBO/HblI i1
noBTOPeHwe

KOHTpO/b

nekuus
na6opaTopHas
pelleHne 3afay
KOMGUHUPOBaHH bl
peleHne 3aga4

KOMGUHUPOB.

nekuyus
na6opatop
nekumns

nekuuns
peteHue 3agay

KOHTpO/b

nekuus
nekumns
pelleHne 3agay

KOHTpO/b

nekumns

nekuus

KOMGUHUPOBaHH bl

KOMGWUHUPOBaHH bl

nekumns

nekumns

nekuus

KOMOBWUHMPOBaHHbI
KOHTpPONb

nekuus

nekumns

nekumns
nekumns
nekumns
nekumns
na6opaTopHas

KOMGUHUPOBaHH bl

MnaHupyemble peynbTaThl

MpeameTHblE

DOopMUpPOBaHUE Pa3fenoB Hayy. 3HaHWIA.
MosTopeHune matepuana 10 Kn.

BnageHne 0CHOBaMI (DU3NYECKNX 3HAHWIA.

W3yunTb 3aKoH Amnepa.

HayuuTbcs nonb3oBaTbes NpuGopam.
HayunTbCs peluaThb 3aja4un No anroputmy.
WN3yunTb cuny JlopeHua.

HayuuTbes peluaTb 334a4u no anroputmy.

HayuuTbes pewatb 3a4a4u no anroputmy.

WN3yunTb sBneHne AMU.
HayuuTbcs nonb3oBaTbes npuGopam.
W3yunTb 3aKoH AMU.

M3yunTb ABNEHNE CaMOUHAYKLMUN.

TpeHVpoBKa NpU peLleHue 3agay.

Bblﬁop ONTUMaNbHOM TaKTUKU BbINON. KOHTp.

M3yunTb XapakTepucTuku KoneGaHuii.
M3yunTb ABNEHNE pe3oHaHC.

TpeHnpoBKa Npu peLueHue 3agau.

Bbl60p ONTUManbHOM TaKTUKU BbINON. KOHTp.

MoHATne 3NEeKTPOMAarHUTHbIX KonebaHwuii.

M3yunTb NepemMeHHblii TOK.

MSyHVITb ABNEHNE pe30HaHC.

MN3yunTb ycTpoiicTBO NpuBOpPOB.

MSyHVITb BO/THOBbIE ABNEHUA.

MSyHVITb HOBbIe NOHATUA.

M3yunThb yCTPOIACTBO NPUGOPOB.

HayuuTbes pelwaTb 33a4n no pucyHKky.
TpeHupoBKa Npy pelueHue 3aday.

MN3yunTb ycTpoiicTBO NpuBOpPOB.

MSyHVITb 3aKOH OTpaXKeHus.

M3yunTb 3aKOH NpenomMneHns.
HayuuTbes CTpONTL N306paxeHue.
M3yunTb OCHOBHbIE MOHATUSA- BNAXHOCTb.
M3yunTb NOHATME AMUCNEPCUN CBETA.
MpoBOANTL M3MEPEHUS, [leNaTb BbIBOAbI.

HayuuTbes pelaTb 3aa4u no anroputmy.



37
38
39
40

41
42

43
44

45
6
47
48
49

50

51
52

53
54
55
56
57

58

59

60
61
62

63
64
65
66
67
68

KoHTponbHas pabota Ne 3 - FeomeTpnyeckas onTuka.
JAudpakuns ceeta. MpumeHeHre audpakyun. Cam. paboTa - npenomnexue.
JAudpakunoHHas pelleTka. PelueHue 3ajau.
NaGopaTopHas pa6oTa Ne 4 - ViamepeHue ANUHbI BONMHbI AUGPaKL]. peLleTKoiA.
OnNeMeHTb TeOpPpUMN OTHOCUTENbHOCTHN - 2 Y.
Monsapusayus ceeta. 3aKOHbl 3N1€KTPOANHAMUKM U MPUHLAM OTHOCUTENLHOCTH.
MocTynatel TO. Cnepcteue TO. JuHamuka. TO.
M3nyyeHusa n cnekTpbl - 2 4.

Bugbl n3nyueHns. IcTouHMKM cBeTa. CreKTpbl U CMEKTpanbHbIi aHanms.
LLIKana 3NeKTPOMarHUTHbIX BO/H.

KBaHTOoBas pusnka - 14 y.

CBeTOBbI € KBAHTh - 5 4.
KeaHTOBas (husnka. ®oToadekT.
MpumeHeHune hoToaddekTa. PoTOHbI. KOpnycynsipHO-BONHOBO Ayannsm.
[laBneHve caeta. XMuyeckoe AeiicTeue cBeTa.
Pelenue 3aga4 no Teme hoTo3addekT. MOAroToBKa K KOHTPONLHOIA.
KoHTponbHas pa6oTta Ne 4 - ®oToaddeKT.
AToMHas pusuka -1 u.
CTpoeHue aToma. OnbIT Pesepdopaa. KBaHToBble MocTynatsl bopa.
® n3nkKa aTOMHOTO AAgpa - 7 4.

CTpoeHMe aTOMHOro agpa. ﬂﬂeprle Cunbl. 3Heprvm CBA3N aTOMHbIX A4ep.

Pafn0aKkTUBHOCTb. BUAbl PafnoakTUBHOTO U3Ny4eHUs. 3aKOH PafnoaKTMBHOTO pacnaja.
Mepuog nonypacnaga.

MeToAbl HaBNIOAEHUA 1 PETUCTPALMN YAcTUL,. VICKYCCT. PaAnoaKTUBHOCTb. SepHbIe peakLuu.
[lenenve agep ypaHa. LienHas peakuns feneHus.

fApepHblii peakTop. TepmMosaepHbie peakyuu. MNpuMeHeHne aAepHO aHeprum.
Pewenue 3agay. Cam. pa6oTa - AetheKT MacChbl.
Buonoruyeckoe AeiicTBre pagnoakTUBHbIX U3NyYEHUIA.
KoHTponbHas pa6oTta Ne 5 - ATomHas husmka.

OnemeHTapHbl e yacTuyb - 14
Tpw 3Tana B pasBuTUM DU3NKN 3N1IEMEHTAPHbIX YacTUL,. OTKPbITUE NO3UTPOHA. AHTUYACTULIbI.

EanHas pusunyeckas kKapTuHa mupa - 14..

EAvHas (usnueckas KapTuHa Mupa.

MWTorosas pa6oTta, BMNP - 3 4.
MoAroToBKa K MTOroBoii pabote.
MoaroToBKa K MTOroBoii pa6ote.
WToroBsas paboTa.

PesepB - 6 u.

MoBTOpEHMe.
MoBTOpeHMe.
MosTopexue.
MoBTOpEHMe.
MoBTOpEHMe.

MoBTOpEHMe.

PHo no g3.
§56 §57
§ 58, TecT - cTp. 220 § 59, 3afjaum Ha cTp. 224

oTyet cTp.419

§ 60,61

§62,63,64, TecT cTp.235 § 65, TecT - cTp. 238

866,67
§68

cTp. 259,8 69

§70,71, TecT - cTp.271

§72 § 73, 3apaun cTp. 277-278
§ 72,73, No 2545-2551 § 73, 3apaum cTp. 277-279
PHo no g3.

§ 74,75, TecT - cTp. 288 § 76,77, TecT - cTp. 293

§78, 80, Tect - cTp. 307
§82,83,84, Tect - cTp. 317,
320

§86,87,88, TecT - cTp.
331,336

§89,90,92 §92,93 3agaum - cTp.343
B KOHCMEKTe

§94

PHo no 3.

§79, 81, Tect - cTp. 309

§ 85, 3agjaun- cTp.322

§95,96 §97,98

3aknoueHne cTp. 408

KOHCNeKT
KOHCMeKT
KOHCNEKT
KOHCMeKT
KOHCNeKT

KOHCNEeKT

10

npeseHTaLns

obopypaoBaHue

npeseHTauus

npeseHTaLns

npeseHTaLns

nnakat

npeseHTaLns
npeseHTaLus
npeseHTaLns

npeseHTaLus

obopypaoBaHue

npeseHTayus

npeseHTayus

npeseHTayus

npeseHTaLns

KOHTpPONb
KOMGWUHUPOBaHH bl
KOMGUHUPOBaHH bl

na6opaTopHas

nekumns

nekumns

KOMGUHUPOBaHH bl

KOMBWUHMPOBaHHbIi

KOMGUHUPOBaHH bl
KOMGUHUPOBaHH bl
nekumns

KOMGUHUPOBaHH bl

KOHTpO/b

nekuus

nekuus

nekuus

KOMBWUHMPOBaHHbI

KOMBWUHMPOBaHHbIi

nekuus

KOHTpO/b

nekuus

nekumns

BbI60P ONTUMANbHOM TAKTUKM BbIMON. KOHTP.
M3yunTb NOHATME AUdpakLns cBeTa.
M3yunTb ycTpoiicTBO NpMBOpPOB.

I’lposonmb n3mMepeHus, Aenatb BbIBOAbI.

M3yunTb OCHOBHbIE NOHATUA TO.

M3yunTb OCHOBHbIE 3aKOHbI TO.

MSyHVITb OCHOBHbI€ 3aKOHbI CNEKTPOCKOC.

MSy‘-IMTb wKany an.mar. BO/H.

M3yunTb OCHOBBI KBaHTOBOW (HN3MKU.
M3yunTb OCHOBbI KBAHTOBOW (HN3UKU.
M3yunTb XMn4ecKoe AeiicTBue cBeTa.
HayuuTbes pewatb 3a4a4un no anroputmy.

Bbl60p ONTUManbHOM TaKTUKU BbINON. KOHTp.

WN3yuntb onbiTbl Pesepthopaa.

M3yunTb CTpOEHME aToMa 1 fgpa.

M3yunTb 3aKOH pacnafa aaep.

M3yunThb yCTPOIACTBO NPUGOPOB.

M3yunThb yCTPOIACTBO NPUGOPOB.

WN3yuntb G1on. AeiicTne nsnyyeHus.

Bbl60p ONTUMaNbHOM TaKTUKU BbINON. KOHTp.

MSy‘-IMTb OCHOBHbI€ 3Tanbl.

W3yunTb COMHEYHYIO cUCTEMY.

WN3yuntb ConHue v 38e3fbl.

MMeTb NpeAcTaBNeHne 0 CTpoeHUn BeeneHHoit

KapTuHa Mupa rnasamu gusuka.
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7. Nnutepatypa (gna yuntens).

AcTpoHoMuUS: Y4yeb. ana 11 kn. obuieobpasosat. yupexgeHuin / E.IM. NlesutaH. - 8-e n3g. - M.; MNMpoceeweHne, 2003. - 224 c.
romotoHoB K.K., Kecamannol M.®., Kecamannbl ®.MM. 1 gp. TONKOBbIA CnoBapb WKOAbHUKA MO PU3MKe; Yueb. nocobue ana cpegHen WKonbl / nog
o6uein pea. K.K. FomoloHOBa.- cepus «Y4ebHUKMN Ans By30B. Cnew. nutepatypa». - CI6.; n3g-so «JflaHb», 1999. - 384 c.
EAMHBIA rocyfapCTBEeHHbIN 3K3ameH; ®un3nka; TecToBble 3ajaHns A5 No4roToBKM K EgnHomy MocypapcTBeHHOMY 3k3ameHy; 10-11 kn. / H.H.
Tynekunbaesa, A.9. MNywkapes, M.A. ApankuH, A.B. KnumeHToeB. - M.; INpoceelueHne, 2004. - 254 c.
N3Bo3unkos B.A., Cnyuknin A.M. PeweHune 3aga4 no gpusnke Ha KomnotoTepe; KH. ana yuntens. - M.; MpoceeweHne, 1999. - 256 c.
C6opHMK 3aga4y no ¢msnke: ana 10-11 kn. obweobpasosat. yupexeaHuii / Coct. I'.H. CtenaHoBa. - 9-e n3g. M.; MNpoceeuieHmne, 2003. - 288 c.
dusmnka. 3agavyHmk. 10-11 kn.; Mocobue ana obuieobpasosat. yupexgeHnin / Poimkesny A.lM. - 7-e u3g., ctepeotmn. - M.; Apoda, 2003. - 192 c.
dunsuka: Yueb. gna 10 kn. obuwieobpas. yupexagenuin / I'.A. Msakuwes, b.6. byxosues, H.H. CoTckuii. - 22-e n3g. - M.; MpoceeweHune, 2013. - 366 c.
dusmnka: YuebHuk gna 11 knacca obuieobpasoBatenbHbiX yupexgeHuin / I.A. Makuwes, b6.6. byxosues, B. M. UapyruH. - Knaccuyeckuini Kypc -
6a30BbIll ypoBeHb - M.; MpocselieHune, 2014. - 432 c.
®poHTanbHble nabopaTopHble paboThl No husnke B 7-11 knaccax o6weobpasoBaTesibHbIX yupexaeHuax: KH. ana yuntensa / B.A. bypos, FO.N. Auk, B.C.
3BOpbLIKMH U1 Ap.; nog pes. B.A. byposa, I'.I'. Hukugoposa. - M.; lNMpoceeweHne; Yueb. nut., 1996. - 368 c.
bytukos E. U., beikoB A.A., KoHgpaTbeB A. C., - ®usnka ana noctynarowmux B BY3bl; n3g-so «JlaHb», 1999, CaHkT-MeTepbypr. - 626 cTp.
H. E. CaBueHKO - PeweHue 3aga4 no ¢gpusnke, MuHck, Boeicwas wkona, 2007 r. - 480 cTp.

7. lntepatypa (419 y4eHUKOB).
dusnka: YuebHuk ana 11 knacca obweobpasoBaTenibHbiX opraHusayuii / .A. Msaknwes, b.5. Byxosues, B. M. YapyruH. - Knaccuyeckunin Kypc -
6a30Bblli ypoBeHb - M.; MpoceeweHune, 2014. - 432 c.

. ®usmka. 3agavyHuk. 10-11 kn.; Mocobue ana obueobpasoBaTebHbIX yupexaeHunin / PeimkeBud A.lM. - 7-e n3g., ctepeotun. - M.; Apoga, 2003. - 192 c.

8. PecypcHoe obecneyeHue.

http://www.fipi.ru/view/sections/171/docs/338.html
http://www.vlib.ustu.ru/vest obr/
http://www.uraledu.ru/odoc
http://edu.ru/index.php
http://www fizika.ru/didakt/testy/index.htm
9. TexHMYeCKMe cpeacTBa 0byyeHuUs.
KomnbroTep
[MpoekTop
MpuHTEP
YcTpoiicTBa BbIBOAA 3BYKOBOW MH(OPMALUKU, KOMIOHKN A1 03BY4YMBaHUA BCEro Kacca.
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http://www.fizika.ru/didakt/testy/index.htm

