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IHosicuuTenbLHAA 3aIHCKA

Pabouas mporpamMMa coOTBETCTBYeT (herepanrbHOMY KOMIOHEHTY locymapcTBeHHOTro
0o0pa3oBaTeNpHOr0 CTaHJapTa cpefaHero odmiero oOpazoBanus no ¢usuke. [Ipu cocraBieHuun
pabodeil TporpamMmbl HCMOJB30BAaHA MPHUMEpPHAs MporpaMma cpeaHero (TOJHOro) oOIero
oOpa3oBaHus 1O (GuU3MKe i1 NpodUILHOrO ypoBHS (MHCbMO JlemapTaMeHTa rocyqapCTBEHHOM
MOJMUTHKH B OOpa3zoBanuu MuHucTepcTBa oOpasoBanus u Hayku Poccum ot 07.07.2005 Ne 03-
1263), nporpamma 1o ¢pusuke aisa 10-11 xkmaccoB 00meoOpa3oBaTeIbHBIX yUpekKaCHUH (0a30BBIA U
npo¢uibHelii ypoBHN) (aBTopsl B.C./lantomenkos, O.B.KopiryHosa).

[Iporpamma opueHTHpoBaHa Ha ydyeOHuwk [.5. MskumeB, b.b. byxosues, H.H. Corckuit
«®Pu3uka 10 kmacc: yueOHUK Ui 001Ie00pa30oBaTeNbHBIX YUPEkKACHUN: 0a30BbIM M MPOPUIHHBINA
ypoBHmn», «IIpocsemenuey», 2010 u I'.5l. Makumes, b.b. byxosues, B.M. Uapyrun «®wuszuka 11
KJlacc: y4eOHMK Uit 001ieo0pa3oBaTeNbHBIX YUpeXAeHUi: 0a30BbIA UM MPO(PUILHBIA YPOBHUY,
«IIpocsemenue», 2018

[Iporpamma paccuntaHa Ha TPOQWIGHBIA yPOBEHb U3yYeHHsS (DU3MKH, MpeaHa3HaueHa IS
MpoUIBHBIX KJIAcCOB, HA OJUH yueOHbIN Tof, 170 yueOHbIX YyacoB (5 4acoB B HEEIIO).

HN3yuyenue ¢pusukn HAa NPOoPUIBHOM YPOBHE cpeaHero (IoJHOoro) odmero oo0pa3oBaHus
HAINPABJICHO HA JJOCTHKEHHE CIeAYIOIINX 1eJIeii:

e OCBOEHHE 3HAHMI O METOJaX HAy4YHOrO MO3HAHUS MPHUPOJIbI; COBPEMEHHOU (PU3NUYECKOU
KapTUHE MHUpa: CBOWCTBAax BEHIECTBA W  MOJSA, MNPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, JUHAMUYECKMX U CTATUCTHUYECKUX 3aKOHAX HPUPOIbI, 3JIEMEHTAPHBIX
yacTUax ¥ (yHIaMEHTaIbHBIX B3aUMOJCHCTBUAX, CTPOCHHH W SBONIONMU BceneHHol;
3HAKOMCTBO C OCHOBaMH (yHIAMEHTANbHBIX (PU3MYECKHX TEOopUil — KJIAaCCUYECKOU
MEXAHUKH, MOJIEKYJIPHO-KUHETUYECKON  TEOpUHM, TEPMOAWHAMHUKH, KJIACCUUYECKOU
3JEKTPOJMHAMHUKHU, CHEIUAIbHOM TEOPUM OTHOCHUTEIIBHOCTH, 3JIEMEHTOB KBaHTOBOMU
TEOpUH;

e oOBJAaJeHHe YMEHHMSIMM TIPOBOAWTH HAOMIONICHUSA, IUIAHUPOBATh M BBIIOJIHATH
SKCIIEPUMEHTHI, 00pabaThIBaTh PEe3yibTaThl U3MEPEHUM, BBIBUTATH THUIOTE3bI U CTPOUTH
MOJI€JI, YCTAaHABIMBATh IPAHUIIBI UX TPUMEHUMOCTH;

® MNpUMeHeHHe 3HAHMM JUIs OOBSICHEHUS SIBICHUN NMPUPOJbI, CBOMCTB BEIIECTBA, IPUHIIMIIOB
paboThl TEXHUYECKHUX YCTPOMCTB, peIIeHUs (U3HUECKUX 3a7a4, CaMOCTOSTEIHHOTO
npuoOpereHuss WHPoOpMAUU (PUINYECKOTO COAEPKAHUS U OICHKH JIOCTOBEPHOCTH,
WCIIONB30BaHUSI COBPEMEHHBIX HWH(MOPMAIMOHHBIX TEXHOJOTUHA C 1ETbI0  TIOUCKAa,
nepepaboTKU U MPEIbIBICHUS YIeOHOM U HAyYHO-TIONYJISPHON HH(pOpMAIUH 10 HUBKKE;

e pa3BUTHE IIO3HABATEJIbHBIX HHTEPECOB, HWHTE/LUICKTYAJbHBIX M  TBOPYECKHX
crmoco0HOCcTell B mpolecce pemeHus (U3MUECKUX 3aJad M CaMOCTOSITENLHOTO
NpuOOpeTEeHNsT HOBBIX 3HAHUM, BBIMIOJIHEHHUS OKCIEPUMEHTAJBHBIX  HCCIIEIOBAHUM,
MOATOTOBKH JIOKJIA0B, peepaToB U IPYTHUX TBOPUECKUX padoT;

e BoCHUTaHHMe YOSKJICHHOCTU B HEOOXOIUMOCTH OOOCHOBBIBATH BBICKA3HIBAEMYIO MO3HIIHIO,
YBOKUTEIBHO OTHOCUTHCS K MHEHHIO OMNIOHEHTA, COTPYAHUYATh B MPOIECCE COBMECTHOIO
BBINIOJIHEHUS 3a/1a4; TOTOBHOCTH K MOPAJIbHO-3TUYECKON OLIEHKE MCIOJIb30BAHUS HAYYHBIX
JTOCTIKEHHM; YBAKEHHUSI K TBOPIIAM HAYKH W TEXHUKH, OOCCIICUMBAIONIAM BEAYIIYIO POJIb
(U3HUKY B CO3/ITAaHUU COBPEMEHHOT'O MUPA TEXHHKHU;

® NCNOJIb30BaHHME TPUOOPETEHHBLIX 3HAHMIE M YMEHHMH Ui peIIeHUsS TMPAKTHYECKUX,
JKA3HEHHBIX 33/1a4, PAllMOHAJIBHOTO MPUPOIONOIb30BAaHUSA U OXPAaHbl OKPYXKAIOIIEH CpEIbI,
obecrnieueHrs O€30MaCHOCTH KU3HEIEATEIILHOCTH YeI0BeKa U 00IIeCTBa.

B pesyabrare usyyenus (pu3nKu Ha NPpOo(PUILHOM YPOBHE YYCHUK T0JI2KEH
3HATH/MIOHUMATD.
e CMbICJ NMOHATHI: (u3NUecKoe sBieHUe, (pu3nyYecKas BEIMYMHA, MOJIENb, TUIIOTE3a, MPUHIIMII,
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IIOCTYJIAT, TEOPUs, IPOCTPAHCTBO, BpEMS, MHEPLIMAJIbHAS CUCTEMA OTCUETA, MaTepUalIbHAs TOUKA,
BEIIECTBO, B3aUMOJEHCTBHE, WACANbHBIM Tra3, PpE30HAHC, DJIEKTPOMArHUTHbIE KojeOaHMs,
3JIEKTPOMArHUTHOE TOJIE, 3JICKTPOMAarHUTHAS BOJIHA, aTOM, KBAaHT, (POTOH, aTOMHOE PO, 1e(peKT
MacChl, DJHEPrusi CBA3M, PAAMOAKTUBHOCTb, HOHU3HPYIOLIEE U3IydeHUe, IUIaHEeTa, 3Be3[a,
rajakTuka, Bcenennas;

CMBICT (pM3MYECKHX BEJMYMH: IEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE, Macca, CUIIa, AABIICHUE,
UMIYJIbC, paboTa, MOUIHOCTb, MEXaHHYECKas OSHEPrHs, MOMEHT CHJIbI, IepHOJ, 4YacToTa,
aMIUTUTY/a KoJeOaHUH, JJIMHA BOJHbBI, BHYTPEHHSS SHEPrUs, CPeAHsAs KUHETUYeCKas SHEeprus
YacTHI] BEIIECTBa, aOCOJIOTHAs TEMIEpaTypa, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIJIO0EMKOCTb,
ylelbHas TemioTa MapooOpa3oBaHus, YAedbHas TEIUIOTa IUIABJIEHUS, YJelbHas TeIora
CrOpaHHUs, D3JEMEHTAPHBIM JJIEKTPUYECKUI 3apsl, HANpPSDKEHHOCTb JJIEKTPUYECKOro IIOJI,
Pa3HOCTb MOTEHIUAIIOB, 2JIEKTPOEMKOCTh, SHEPTHS HIEKTPUUYECKOTO MO, CHIIA 3JIEKTPUIECKOrO
TOKA, 3JIEKTPUYECKOE HAIPSDKEHUE, 3JIEKTPUUYECKOE CONPOTUBIIEHUE, 3JIEKTPOJABMKYIIAs CHIIA,
MarHMTHBIN NTOTOK, MHAYKLUS MAarHUTHOIO IOJIA, WHIYKTHBHOCTb, SHEPTUsl MATHUTHOTIO IOJI,
II0Ka3aTeib PEJIOMIIEHUS, OITUYECKAs CHJIA JIMH3bL;

CMBICJ (U3MYECKHUX 3aKOHOB, NPHMHUMIOB M HOCTYJATOB ((HopMynupoBKa, I'paHULIbI
IPUMEHUMOCTH): 3aKOHbI JUHAMUKUA HbIOTOHA, MPUHIMIIEI CYNEPIO3UIMU U OTHOCUTEIBHOCTH,
3akoH [lackans, 3akoH Apxumena, 3akoH ['yka, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHbI
COXPAHEHHUs PHEPIUH, UMITYJIbCA U JIEKTPUUECKOIO 3apsiia, OCHOBHOE YPaBHEHUE KMHETUYECKOU
TEOpUHU Ta30B, YPaBHEHHE COCTOSHUS UJI€AIbHOTO rasa, 3aKOHbl TEPMOJIMHAMUKH, 3akoH KyroHa,
3akoH Oma 11 nosHOW wnenu, 3akoH Jxoynsa-JIeHuma, 3aKOH 3JIEKTPOMarHUTHOM WHAYKLIWH,
3aKOHBI OTPAKEHUS U MPEIOMIIEHHS CBETA, MOCTYJIAThl CHEIUAJIbHON TEOPUH OTHOCUTEIbHOCTH,
3aKOH CBSI3M MaccChl U 3HEPruM, 3aKoHbl GoTo3(dexTa, noctynarsl bopa, 3aK0H pagnoaKTUBHOTIO
pacnazna;

BKJIaJl POCCHIICKHX M 3apy0e:KHBbIX Y4YeHbIX, OKa3aBIIMX HauOoJjbllee BIUSHUE HAa Pa3BUTHE
busuky;

yMeTb!

ONHUCHIBATH W OOBSACHATH PeE3yabTAThI HAOJIOACHHI M JKCIEPHMEHTOB: HE3aBUCHUMOCTH
YCKOpEHUsi CBOOOIHOTO MaJIeHHsI OT Macchl MaJIAl0IEero Tela; HarpeBaHue ras3a MpH ero ObICTpoOM
CKATUW M OXJAXIEHHE Npu OBICTPOM pACHUIMPEHUU; TOBBIINICHUE JaBICHUS Ta3a IpPHU €ro
HarpeBaHUU B 3aKPHITOM COCYJe; OPOYHOBCKOE ABMIKEHHE; IEKTPU3ALMs TNl IPU X KOHTAKTE;
B3alMO/ICIICTBIE NMPOBOJHUKOB C TOKOM; JEWCTBUE MArHUTHOTO IMOJS Ha MPOBOJAHHUK C TOKOM;
3aBUCHUMOCTb  CONPOTHBJICHHS  IIOJYNPOBOJHUKOB  OT  TEMIEPATypbl U  OCBEUICHMS;
AJNIEKTPOMAarHWTHAas MHIYKIUS; PaclpOCTPAHEHHE DIIEKTPOMATHUTHBIX BOJH; JUCHEpPCHUs,
uHTephepeHMs U JUdpakius CBeTa, U3IydeHHEe U IMOIJIOLIeHUE CBeTa aTOMaMH, JHMHeHYaThle
ceKTpbl; GoTor(P(DEKT; palOaKTUBHOCTD;

NPHUBOJMTH MPUMePHI ONbITOB, HILTIOCTPUPYIOIIMX, YTO: HAOIIOACHUS U HKCIIEPUMEHT CIIyKaT
OCHOBOI 711 BBIIIBUKEHUS TMIIOTE3 M IOCTPOEHUS HAYUYHBIX TEOPUH; HIKCIEPUMEHT IO3BOJIAET
MIPOBEPUTh HMCTHUHHOCTh TEOPETUYECKUX BBIBOOB; (QHU3MYEecKas TEOpHs MJAaeT BO3MOXKHOCTh
OOBSICHATH ABJICHUS MPUPOJIBI U Hay4Hble QakThl; (pu3nueckas Teopus MO3BOJISET MPEACKa3bIBATh
€llle HEW3BECTHbIE SIBIIEHUS M HX OCOOEHHOCTH; MpPH OOBICHEHUWU MPUPOIHBIX SIBICHUN
UCTOJB3YIOTCS (PU3MUECKUE MOJENH; OJUH U TOT )K€ MPUPOAHBIM OOBEKT WIN SIBICHHUE MOYKHO
HCCIIEIOBaTh HA OCHOBE MCIIOJIb30BaHMSI PAa3HBIX MOJIENICH; 3aKOHBI PU3UKU U (PU3NUECKHE TEOpUHn
UMEIOT CBOM OIPEJIEIIEHHBIE TPAHULIBI IPUMEHUMOCTH;

ONUChIBaTh (pyHIaMeHTaIbHbIe ONbITHI, 0KAa3aBlINe CylleCTBEHHOEe BJIMSHME HA pPa3BUTHE
(pusuknu;

NPUMEHATH NO0Jy4YeHHbIe 3HAHUS ISl PelleHus] (PU3HMYeCKHX 32/1a4;

onpeneasTh: XapakTep (HU3MYECKOro Impolecca 1o rpaduky, tadnuue, Gopmyse; MPOTyKTHI
SJIEPHBIX pEaKLUi HA OCHOBE 3aKOHOB COXPAHEHHUs AIEKTPUUYECKOTrO 3apsiia U MacCOBOI0 YHCIIa;
U3MepATh: CKOPOCTh, YCKOPEHHE CBOOOAHOrO MajJieHHsl; Maccy Teja, IVIOTHOCTh BEIIEeCTBa, CUITY,
paboTy, MOIIHOCTb, SHEPruto, KOd(PPUIMEHT TPEeHHUs] CKOJIBXKEHUS, BIAKHOCTh BO3yXa,
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YIEIbHYIO TEIJIOEMKOCTh BEIECTBA, YJCJIbHYIO TEIUIOTY IUIABICHMS JIbJa, 3JIEKTPUUECKOE
conpotusienue, 3/1C u BHyTpeHHee CONMPOTHUBIECHUE UCTOYHUKA TOKA, TOKA3aTeNlb IPEIOMIICHHUS
BELIECTBA, ONTHYECKYIO CUJIYy JIMH3Bl, JJIMHY CBETOBOM BOJIHBI, IPEACTABIATh PE3YJbTaThl
HU3MEPEHHI C y4ETOM UX MOTPEIIHOCTEM;

NPUBOAUTHL TMPUMepPbl MNPAKTHYECKOr0 IpPHMeHeHMsl (u3nyecKMX 3HAHMII: 3aKOHOB
MEXaHUKH, TEPMOJUMHAMHKMA M DJIGKTPOJAWHAMUKM B DHEPreTHKE, pa3IMYHbIX BHUJOB
AJIEKTPOMATrHUTHBIX M3JIYUYEHUH AJIs pa3BUTHS Paro- U TEIEKOMMYHUKAIMI; KBAHTOBOH (hU3HUKU
B CO3JIaHHH SJICPHOMN SHEPTETUKH, Ja3€POB;

BOCIIPDUHMMATh M HAa OCHOBe MOJYYEHHbIX 3HAHMI CaMOCTOAATEJbHO OLEHMBATH
uHpopMaIHnio, coaepxkauryrocs B coodmenusx CMU, HayuyHO-TIOMYSIPHBIX CTAThsX;
HCIOJIb30BATH HOBbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU JJISl IOUCKA, 00paOOTKH U MpEeAbsSBICHUS
nHpopManuu 1o Gu3NKe B KOMIIBIOTEPHBIX 0a3ax MaHHBIX U ceTsX (cetu MHTepHeT);
HCIOJIB30BATh NPHOOpeTeHHbIe 3HAHWUST W YMEHHMs B MNPAKTHYECKOH esiTeJbHOCTH H
NMOBCEIHEBHOM KM3HU JJIS:

obecrieyeHnss 0€30MACHOCTH KHU3HEICATEILHOCTH B IPOIECCE HMCIIOIB30BAHUS TPAHCIIOPTHBIX
CPEICTB, OBITOBBIX AIEKTPOIPUOOPOB, CPEACTB PaAUO- U TEIEKOMMYHUKALIMOHHON CBS3H;
aHalM3a YW OLEHKM BIUSHUS Ha OPraHM3M YeJOBEeKa M JIPYrHe OPTraHu3Mbl 3arps3HEHHS
OKPYKAaroIIel Cpeibl;

PaLMOHATILHOTO MPUPOAOIOIB30BaHNUS U 3AIUTHI OKPYKAIOLIEH cpebl;

orpeneneHuss COOCTBEHHOM TMMO3WIMHM TI0 OTHOIIGHUIO K OKOJOTHYECKHUM MpodieMaM W
MOBE/ICHUIO B IPUPOIHOM cpeie.



OcHOBHOE€ coiep:KaHue
11 kaacc
1704 (5 yacoB B Hene10)

OcHOBBI J1eKTPOAUHAMUKH (TpoaoJKkeHue) (194)

MaruuTtHoe noJie. BzaumopelictBue TokoB. MaruutHoe nosie. MHAyKIus MarHuTHOTO MOJIA.
Cuna Amnepa. Cuna Jlopennia. MarHuTHbIE CBOMCTBA BEILIECTBA.

DJIEeKTPOMAarHuTHasi MHAYKHUS. OTKpbITHE SJIEKTPOMAarHUTHOM wuHAyKIuH. [IpaBuio
Jlenma. Onexmpouzmepumenvhvle npubopebl. MarHUTHBIA TOTOK. 3aKOH 3IJIEKTPOMArHUTHOU
uHaykuuu. BuxpeBoe osnektpuueckoe mone. Camounaykuus. WHIYKTUBHOCTh. OHEprus
MarHuTHOTO ToJIA. Macnumusie ceolicmea seujecmaa. DIEKTPOMArHUTHOE TOJIE.

Koneb6anus u BostHbI (43 4)

Mexanuueckue kojaedanus. (Ceob6oouvie Konebanus. Mamemamuueckutl MasmHUK.
L'apmonuueckue xonebanus. Amnaumyoa, nepuoo, uacmoma u ¢pasa xKoaedanutl. Bvinyscoennvie
konebanus. Pezonanc. Asmoxonebanus.

JuiekTpryeckne Kosedanusi. CBoOonHbIE KojiebaHUs B KojebarenbHOM KOHType. [lepuon
CBOOO/HBIX ANEKTpUYECKUX KosneOaHuil. Beinyxaennbie konedanus. [lepeMeHHbIi nekTpudecKuit
TOK. AKmugHnoe conpomueieHue, emMKOCmb U UHOVKMUBHOCMb 6 Yenu NepemMeHHo20 MOKd.
Mownocms 6 yenu nepemenno2o moxka. Pezonanc 6 snexkmpuueckoui yenu.

IIpousBoncTBo, mepenaya u mnorpedieHHe 3JIeKTPU4YecKoM 3Heprum. ['eHepupoBaHue
sneprun. Tpancdopmarop. [lepenaya snexTpuueckoil SJHepTrUu.

Mexanuueckue e6onnvl. Ilpodonvnvie u nonepeunvie 6oanvl. [lnuna eoanwi. Ckopocmb
pacnpocmpanenusi 801Hbl. 38ykogvle 6o0anbl. UHTephepenuus BonH. [Ipunnun [roiirenca.
Judpaxius BoJH.

DJIeKTPOMAarHuTHbIe  BOJHBI.  I3mydyeHue  3rneKTpoMarHUTHBIX  BoiH.  (CBoiicTBa
ANEeKTPOMArHuTHBIX BoNH. [Ipuniun pagnocsszu. TeneBuaeHue.

OnTuka (45 4)

CaeroBble Jyud. 3aKOH INpesomMileHHsl cBeTa. llonnoe enympennee ompadicenue. llpusMa.
®opmyna ToHkoU JUH3BL. [lomydeHne M300paxkeHUs: ¢ MOMOILIBIO JMH3bL. Onmuyeckue npubopbi.
Hx paspewarowas cnocobnocms. CBETOMNIEKTPOMArHUTHbIE BOJIHBL. CKOPOCTh CBETAa M METOBI €€
u3Mepenus. Jlucnepcusi cera. Hutepdepenuus cera. KorepentHocts. Judpaxius csera.
Hudpakauonnas pewmerka. [lonepeuyHocts cBeToBbix BOJH. [lomsipusanusa cBera. M3nydenue u
cnekTpsl. I[llkana 31eKTpOMarHUTHBIX BOJIH.

OcCHOBBI CIENMAJIBHON TEOPHH OTHOCHTEILHOCTH (4 1)
[TocTtynaTtel TEOpUM  OTHOCUTENBHOCTH. [IpUHIMII ~ OTHOCUTENHHOCTH  ODWHINTEHHA.
[TocTtostHCTBO ~ cKOpocTH  cBeTa. [lpocmpancmeo u  epems 68  CHEYUANbHOU  meopuu
omuocumenvHocmu. PensiTuBucTckas AMHaMuka. CBsi3b Macchl U DHEPIHH.

KBanrToBas ¢pusuka (36 1)

CaeroBble kBaHThI. TemnoBoe uznyuenue. [loctosunas [Inanka. ®otosrddexr. YpaBHeHue
OuiHmTeiHa g Gotodddexra. @otonsl. OnbiThl Jlebenera n Basuosa.

AtomHas ¢u3uka. Ctpoenue aroma. OmbiTel Peszepdopra. KBantoBeie moctynarel bopa.
Mopens aroma Bogopoaa no bopy. TpynHoctu teopun bopa. KBanToBas Mexanuka. ['unoresa ae
bpoitnsa. Coomnowenue neonpedenennocmetl I etizenbepea. KopnycKkyasipHO-BOIHOBOUW Iyallu3M.
Judpakuus >7eKTpoHOB. Jlazepsr.

®Du3uKa aTOMHOro si/Apa. MeTonbl perucTpaluy 3JIEMEHTAPHBIX YacThll. PaguoakTUBHbBIE
npeBpatieHus. 3aKOH paJHOaKTHUBHOIO paclaja U €ro craTucTHYeckuil xapakrtep. IIpoToHHO-
HEHTpPOHHAs MOJIeNIb CTPOEHUS aTOMHOTrO siapa. Jleekt mMacc u sHeprus CBsI3U HYKJIOHOB B sJIpe.
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Jlenenue u cunTes suep. SnepHas sHepreruka. Pusnka 3yeMeHTapHbIX yacTull. Cmamucmuyeckuil
xapaxkmep npoyeccog 8 Mukpomupe. Anmuvacmuypbi.

Crtpoenue u 3BoJronusi Beesiennoi (20 v)

Crpoenne Comueunoii cucrembl. Cucrema 3emist — Jlyna. Connie — Onmxaiimas K Ham
3Be3/1a. 3Be3/bl U UCTOYHMKHM MX 3Hepruu. CoBpeMeHHbIE NPEJCTABICHUS O MPOUCXOKICHUU U
sBomtoruu CoJHIA, 3Be3/1, TaNakTUK. [[puMEeHMMOCTD 3aKOHOB (PU3MKH 11t OOBSICHEHHS TPUPOIBI
KOCMHMYECKHX OOBEKTOB.

3Havyenue (PU3UKH ISl IOHUMAHUS MUPA
U Pa3BUTHSA MPOU3BOIAUTENbHBIX CIJI (3 1)
Enunas gusndeckas kapruna mupa. OynnamenrtanbHble B3aumoeiicTeus. Ou3nka U HayqHO-
TeXHHUYECKas peBoironus. Ou3nka u KyabTypa.

O6o0maromee mopropenne —21 4
JlabopaTopHblii npakTUKYM —15 4



TemMaTuuyeckoe MIIAHNPOBaAHUE

n/n Paznen Tembl
1 1. MarauTHOe moJie 8 4 BzaumojeiicTBre TokoB. MarauuTHoeE IoJIe
2 BexTop MarHUTHOW MHAYKIIUU
3 Cuna Ammepa
4 [Ipumenenue 3akoHa AMmnepa
5 JLp.Nel
6 Cuna Jlopenna
7 [ToBTOpenue. Pemenue 3amaul
8 MarsuTHbIEe CBOMCTBA BELIECTBA
9 2. DJIeKTPOMATHUTHAS] MHIYKIUSA OTKpBITHE JCKTPOMArHUTHONW MHIYKIIUK. MarHUTHBIA TIOTOK
119
10 Hampasnenune unnykuuontoro toka. [Ipasuio Jlenma
11 JLp. Ne2
12 3aKO0H ANEKTPOMArHUTHON WHAYKIIUN
13 [ToBTOpenue. Pemenue 3agau2
14 BuxpeBoe anekTpuyueckoe moie
15 O/JIC nHAYKIMU B IBHXKYIIUXCS IPOBOJIHUKAX. DIEKTPOAMHAMUYE
16 Camounnykius. UHIYKTUBHOCTB. DHEPTHs MarHUTHOE TI0JIe
17 ONIEeKTPOMarHuTHOE MOJIE
18 Pemenue 3amaul
19 KonrponbHas padota Nel
20 3. Mexanunueckue KoJeoanus 10g CB00OoHBIE KOJIEOaHusa. MaTeMaTHUYECKUA MasiTHUK
21 JlnnaMuka K0Jie0aTeIbHOTO JBUKEHUS
22 I'apmonnyeckue koaeOaHus
23 ®da3a xonebaHuit
24 Pemenne 3agau?2
25 Pemenwne 3agaul
26 JLp.Ne3
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27

[IpeBparnienne sHEprUn Npu KoyieOaHusIX. BeIHY)IeHHBIE KOeOaH
[Ipumenenune pe3oHanca u 6ops0a ¢ HIM

28 Pemenue 3agaud
29 Pemenue 3amaud
30 4. JJIeKTPOMAarHUTHBIE KOJIeOAHUS CB00OOHBIE U BBIHYKICHHBIE SJIEKTPOMAarHUTHEIE Konebanus. Kon
174 [IpeBpareHus YHEPTUH MPU IISKTPOMATHUTHBIX KOJICOAHUSIX
31 AHaNorus MeX1y MEXaHUYECKUMH M 3IEKTPOMAarHUTHBIME KoJie0a
32 YpaBHEHUSI, ONMUCHIBAIOIIUE MPOIIECCHI B KOJIEOATSILHOM KOHTYPE.
AIEKTPUICCKUX KOJICOAHMIA
33 Pemenue 3agau6d
34 Pemenue 3anau’7
35 [lepemeHHBII AMEKTPUIECKU TOK. AKTUBHOE copoTuBieHHe. Jlet
CHUJIBI TOKA U HAIIPSDKCHUS
36 Pemenwne 3agaul
37 Konaencartop B 11emu nepeMeHHOro TOKa
38 Pemenue 3amau9
39 Pemenwne 3anaql0
40 Pemenue 3amaul 1
41 Pe3onaHC B anekTprUYecKOi 1ernn
42 I'eneparop Ha TpaH3ucTOpe. ABTOKOJIEOAHUS
43 Pemenue 3amaul?
44 Pemenue 3amaul3
45 5. IlpousBoacTBo, nepenaya u ['enepupoBanue AMEKTPUIECKOIN IHEPTUU
HCI0JIb30BaHNeE YIEKTPHIECKO
Heprum 64
46 TpancdopmaTopsl
47 Pemenne 3anaul4
48 [Tpon3BOACTBO M HCIIOJIb30BAHUE IIEKTPUUIECCKON SHEPTUU
49 Pemenne 3agauls
50 [ToBropenwue
51 6. Mexanuuyeckue u BonHel 1 ux pacupocTpaHeHue
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3J1eKTPOMArHUTHbIE BOJIHBI 114

52 JmHa BostHbl. CKOpPOCTH Oerymiel BOJTHBI

53 Boumas! B cpesie. 3ByKOBBIE BOITHBI

54 Yro Takoe 3NMEKTPOMarHuTHasI BOJIHA. DKCIEPUMEHTAIbHOE OOHAP)
HNIEKTPOMArHUTHBIX BOJIH

55 [InoTHOCTH OTOKA 3JEKTPOMATHUTHOTO M3IYYECHUS

56 N3zobperenne paguo A.C. [lomoBsiM. [IpuHIUIBI paxnocBszu

57 Kak ocymecTBisiercss Monyssiust 1 AeTektupoBanre. CBOWCTBA 371

58 PacnipocTpanenue panuoBoiH. Paguonokanus

59 [lonsiTre o TeneBuneHun. Pazputre cpeacTs CBSI3U

60 Pemmenne 3anaul6

61 Kontponbhas pabora No2

62 7. CBeTOBbBIE BOJIHBI 22 4 CKopocTb cBeTa

63 [Mpuanun NolireHca. 3aKoH OTpayKeHUs CBETa

64 [ToBTOpenue. Pemenue 3anau3

65 3aKoH MPETOMIICHHS CBETa

66 [Moeropenwue. Pemenue 3anausd

67 JL.p.Ned

68 [lomHoe oTpakeHue

69 Jlunza. [TocTpoeHne n300pakeHUH B JINH3E

70 ®opMyra TOHKOM JUH3BI. Y BETNUEHUE JINH3bI

71 Pemenue 3amaul 7

72 JLp.Ne5

73 Pemenne 3amaul 8

74 Hucnepcus cera

75 Wutepdepeniins MexaHnIeCKUX BOJTH

76 Wntepdepenuus cera. [Ipumenenue narepdepeHuInu

77 Hudbpakiust Mexanndeckux BoJiH. Judpakius ceera

78 JudpakiroHHas perierka
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79

[ToBTopenue. Pemenue 3agaus

80 JLp. Ne6

81 ITonepeuHocTh cBETOBBIX BOJH. [lomsipu3zaiius cBeToBbIX BOJH. [1o.
82 Pemrenue 3amaul9

83 KoutpoinbHas pabora Ne3

84 [locTynaTel TEOPUM OTHOCHUTENFHOCTH

85 CrneicTBHS U3 TIOCTYJIATOB TEOPUU OTHOCUTEIILHOCTH

86 Penrenue 3anau20

87 PenstuBucTCcKas quHAMUKA

88 Pemenue 3amau21

89 9. CBeToBbIe KBaHTHI 11 4 Dotoaddext

90 Teopus poroaddexra

91 Pemenue 3amau2?2

92 [Tpumenenune Gororddexra

93 ®DoToHBI

94 Pemenue 3amau23

95 JlaBneHue cBeTa. X MMHUECKOE JICHCTBUE CBETA

96 Pemenue 3amau24

97 Pemenue 3amau25s

98 Konrtponbhas padora Ne4d

99 DNeKTpOMarHuTHasI KapTHHA MHpa

100 10. AtomHasi pusnka 4 4 Crpoenue aroma. OmnbiTel Pezepdopaa

101 KBanrtoBbie nocrynatel bopa. Mojens atoma Bogopozaa no bopy
102 Jlazepsl

103 IToBropenue. Pemenue 3anau26

104 11. ®usuka atomHoro siapa 12 y Mertoapl HaOMIOEHUS U PETUCTPAITIH JIEMEHTAPHBIX YaCTHIT
105 OTKpBITHE PAAMOAKTUBHOCTH. ATb(a-, 6eTa- 1 raMma - U3ITy4eHNH
106 PannoakTuBHBIE IPEBpALLICHUS
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107

I/ICKYCCTBCHHOC MMPEeBPAlICHUC aTOMHBIX SJCP. OTKpBITI/Ie HeﬁTpOH

108 CrtpoeHne aToMHOTO sifipa. SaepHble CUTbl. DHEPTHS CBSI3U
109 SnepHbie peaknyn. Jlenenue saep ypaHa
110 LemnHble saepHbIe peakiuu. SInepHbIil peakTop
111 Tepmosinepubie peaknnu. IIpuMeHEeHNE SIEPHON SHEPTUH
112 [lomyuenne pagroaKTUBHBIX H30TOIOB U MX IMpUMEHeHHne. broori
PanuOaKTUBHBIX U3ITYUYCHHUH
113 KontponbHas padora Ne5
114 12. DyieMeHTApHbIE YACTHLBI 3 4 Tpu sTamna B pa3BUTHU (U3UKH SIEMEHTAPHBIX YaCTHUI]
115 OTKpBITHE TTO3UTPOHA. AHTHIACTHUIIHI
116 [loBTOpenue. Pemenue 3amau
117 13. CTpoenue u 3BOJTIOLHUS BuauMoe nBuxkenre HeOECHBIX TeJl. 3aKOHBI ABUKEHUS [UIAHET
Bcenennoii 8 u
118 Cucrema 3emns-Jlyna
119 ComnHeyHast cuctemMa
120 OcHoOBHBIE XapaKTepuCTHKH 3Be31. CoHIe
121 Bayrpennee crpoenune ColtHIIa U 3B€37] IJIaBHOM IOCIIEI0BATEIHH(
122 OBOJIIOIHS 3BE3T
123 I'anaktuka. Hama ["anaktuka-Muneunsiit [1yTs
124 Crtpoenue u 3Boronus Beenennoit
125 CoBpemMeHHas HAYYHAs] KADTHHA ®uzuka HTP
MHpa
126 JlaGopaTopHblii npakTukym (15 JLp. Nel
YacoB)
127 JLp. Nel(2)
128 JLp. Ne2
129 JLp. Ne2(2)
130 JLp. Ne3
131 JLp. Ne3(2)
132 JLp. Ned
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133 JLp. Ned(2)

134 JLp. Ne5

135 JLp. Ne5(2)

136 JLp. Ne6

137 JLp.Ne6(2)

138 JLp. Ne7

139 JLp. Ne7(2)

140 3a4er 1o NpakTHKYMy

141 [ToBTOpenwue (19 gacos) Kunemaruka EI'D

142 Hunamuka EI'D

143 Kpusonuneitnoe npmwkenne EI'D

144 Momnekynsapnas ¢pusuka EI'D

145 Tepmoannamuka EI'D

146 Onekrpocrtatuka EI'D

147 [ToctosHHbIHM 3nekTpuyeckuii Tok EI'D

148 MaruutHoe nione EI'D

149 DneKTpoMarHuTHOe Kosiebanus u BoiHbl EI'D

150 Onruka ET'D

151 KsanToBas ¢usuxa EI'D

152 ATtoMmHas u sipepHas gusuka EI'D
153-154 Pemienue TecTOBBIX 3aaHUi
155-169 Permienue TecTOBBIX 3aMaHmil™

170 Utorosoe 3ausTHe
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11 KJIIACC

Ne Tema ypoka dopma DJIeMeHTBI CoiepKAHUA TpeOoBaHus K YPOBHIO Bupa xonrpoa Jomamn | [lara
NpoBeeHust NOArOTOBKHU y4-Csl ee 1pose
ypoka 3ajaHue | JeHus
YPOKa
OCHOBBI JJIEKTPOAUHAMUKHN (npopo.sxenue) (19 yacoB)

MarnuTHoe noJie (8 yacon)

1/1 | B3anmosielicTBHE TOKOB. YPOK u3ydeHus OtkpbiTHE Dpcrena; [Tonumare, 9T0 MarHUTHOE

MarnutHoe nosne. HOBOT'O MaTepHana | B3auMOJACHCTBUE TOKOB; 1oJIe — OCOOBIN BU MaTepUH
3aMKHYTBI KOHTYpP C TOKOM
B MArHUTHOM I10JI€
2/2 | BekTop MarHUTHOM Vpok uzydeHus Hanpasiienue u Mmogyinb YMeTp onpenensaTh
HHIYKIHUH. HOBOT'O MaTepHaia | peKTOpa MarHUTHOM HalmpaBJICHHE BEKTOpa
WHIYKIUH. MarHUTHOW MHIAYKUIHUH U
pPacCUMTHIBATH €TI0 YUCIECHHOE
3HAYCHHUE.

3/3 | Cuna Ammepa Ypok usydenus 3akoH Amrmepa. YMeTh onpenessTe MOAYJIb U

HOBOT0 Matepuaia | B3aumMoaelCcTBUE HaIpaBJI€HUE CUJIBI AMITIepa.
MapaJlyIEIbHbIX TOKOB.
Envnnna uzmepenus cuiibl
TOKa

4/4 | TlpumeHeHHe 3aKOHA Y pOoK-NpakTHKYM DNEeKTPOU3MEPUTETHHBIE 3HaTh YCTPOMCTBO U
Awmmepa pUOOPBHI. HNPUHIUN pabOThI

I'poMKoOroBOpHTENS. AIEKTPOU3MEPUTENIBHBIX
npuOOpOB.

5/5 | JlJabopatopnas padbota Nel Jlaboparopnas JlelicTBME MarHUTHOTO OIS | Y METh aHAJIM3UPOBATH
«Habmronienue neicTBus pabota Ha TOK PE3yIbTATHI HAOIOAEHUI Cp
MArHuTHOTI'O I10JIA Ha TOK»

6/6 | Cuna Jlopenua. YpOK H3ydeHusI JlericTBHE MarHUTHOTO TOKA | YMETh ONPENEIIATh

HOBOr0 Matepualia | ga IBMXKYLIUMICS 3apsl. HaImpaBJI€HUE U MOOYIb CHIIBI
IIpuMeHeHue cubl Jlopenna. 3HaTh yCTPOMCTBO
JlopeHna. [UKJIAYECKNX YCKOPHUTEIEH.
7/7 | TloBTopenue. Perrenne YPOK-TIpaKTHKyM Cuna Amnepa Cwua Jlopenna. | YMeTh pemniath 3a/1a4u Ha

3a7ad.

HaXO0XJEHHE CUIIbI AMIiepa 1
cuiibl JIopeHna

13




8/8

MaruuTtHble CBOMCTBaA
BEILIECTBA.

Ypok u3ydeHus
HOBOT'O MaTepuraa

MarunuTtHas
MPOHUIIAEMOCTh. Tpu
KJlacCa MarHUTHBIX
Benrects. CBoMicTBa
(heppoMarHeTuKoB,
MarHUTHBIN THCTEPE3HC.

YMmeTb 00BSCHATH apa- U
JIMaMarHeTu3M, CBOMCTBA
MarHeTHKOB

JuekTpoMmaruuTHas nHaAyknus (11 yacos)

9/1 | OtkpsiTHE VYpok u3ydeHus OtkpeiTue @apanes. OOBsICHATH BOZHUKHOBEHUE
3JIEKTPOMArHUTHOU HOBOI'O MaTepuaia Ddusnuecku u HHIYKIHUOHHOTO TOKA.
MHIYKIUH. MarHUTHBIA F€OMETPUYECKHUM CMBICIT IToHuMaTe cMbICH
TIOTOK. MAarHUTHOTO ITOTOKAa MarHUuTHOTO MOTOKA U 3HATh

dbopmyny IS pacuera

10/ | HanpaBnenue VYpok u3ydenus Hanpasnenue nHIyKIIMOHHOTO | YMETh HAXOIUTh

2 WHIAYKIIMOHHOT'O TOKa. HOBOI'O MaT€puajia TOKa. HpaBI/IHO JIeHua. HaINpaBJICHUC HHAYKIIMOHHOTO
IIpaBuno Jlenua. TOKA.

11/ | JJaboparopHasi pabota Ne2 Jlaboparopras SIBIICHUE JIEKTPOMArHUTHON YMeTb aHaIU3UPOBATh

3 «3yueHue siBiIeHUs pabora UHIYKIUU pe3yabTaThl HAGIII0AeHHUI CP
ANEKTPOMAarHUTHON
WHIYKIIAN

12/ | 3akoH 371eKTPOMAarHUTHOM Ypok n3ydeHuns 3aKOH 3IIEeKTPOMArHUTHON 3HaTh 3aKOH

4 WHTYKIIWH. HOBOTO MaTepuaia | MHAYKIUH. 3JIEKTPOMArHUTHON MHIYKIIMH.

13/ | IoBTopenue. Pemenne YPpOoK-IpakKTUKYM 3aK0H AIEKTPOMAarHUTHOM [TpumensATh 3HaHUS IS

5 3a1a4. WHIYKUUU. MarHuTHbIi pelieHus 3a1a4y

MOTOK.
14/ | BuxpeBoe 3JIeKTpHIECKOe VYpok nzydeHus CBolicTBa BUXPEBOIO ITorumaTh B3aUMOCBSI3b
6 1oxe. HOBOI'O MaTcpuajld | 3JJeKTPUIECKOIO IT0JIA MIEPEMEHHOI'0 MAarHUTHOI'O U
AJIEKTPUYECKOTO MOJIEH

15/ | DJIC uaayKINU B Ypok uzydeHust OJ1C nHAYKIHNA B Ywmets paccuutbiBath D/1C

7 JIBYDKYIIUXCS TIPOBOJTHUKAX. | HOBOTO MaTrepHaia | JABHXKYIIMXCS MIPOBOJHHUKAX. UHIYKIMHA B JBHKYIIUXCS
ONEeKTPOAMHAMUYECKUI DIEeKTPOAMHAMUYECKUI NPOBOIHUKAX.

MHUKPOGOH. MHUKPOQOH.
16/ | CamomHIyKIHs. Ypok uzydeHus CaMOUHIYKITHS. YmeTs onpeaensaTe
8 WNHaykTUBHOCTH. DHEPTHUSA HOBOro MaTepuana | MHIYKTUBHOCTH. DHEPTHUs

HaIpaBJICHUC U MOOYJIb TOKA
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Mar"diuTHOTI'O I10JIA.

MarHuTHOI'O IT10JIA.

CaMOUHAYKUHUHU. Y METH
PacCUMTHIBATH SHEPIHUIO
MAarHUTHOTO MOJIS.

17/ | DnexTpoMarHuTHOE MOJIE. Vpok 06001eHust | DIEKTPOMAarHUTHOE TOJIE. ITonumars cyiecTBoOBaHUE
9 3HaHUH CIMHOI'0 3JEKTPOMAarHUTHOI'O
OIS
18/ | TloBTopenwue. Pemierue Ypok pemieHust [IpumensATh 3HaHUS IS
10 | 3amau. 3ana4 pelieHus 3a1a4
19/ | KontponbHas padota. Nel Konrponbnas MarnuTtHoe Toe. [IpumensTh 3HaHUS IS
11 o Teme: «MarauTHoe Tone. | pabota DneKTpoMarHuTHasI HHYKIIHS pelenus 3a1a4 KontponsHas
OneKTpOMarHuTHas pabora
WHITYKLS
KOJIEBAHUS Y BOJIHBI (43 yaca)
Mexannueckue kojeoanusi (10 gacoB)
20/ | CBoGoubie KoneOaHmysl. Ypok uzyueHus CBoOoHbIE KOJIeOaHuUs. 3HaTh yCIOBUS
1 MaremaTiyecknii MasTHHK. | HOBOTO MaTepuala | VcjioBHs BOSHUKHOBEHHUS BO3HMKHOBEHUS CBOOOIHBIX
cBOOOIHBIX KoJeOaHu KoseOaHui
21/ | Junamuka KonebatensHOro | Ypok n3ydeHus VYpaBHeHUs KosebaHU 3HaTh 0011ee ypaBHEHHE
2 JABYOKCHUS. HOBOTO MaTepHalla | MaTeMaTUYECKOTO U KoJ1e0aTeNbHBIX CUCTEM.
MPYKUHHOTO MasSTHUKOB.
22/ | TapmoHnveckre Konebanus. | YPOK H3yUeHHsI VYpaBHeHHE rapMOHUYECKUX | 3HATh YpaBHEHUE
3 HOBOr'o Marepualia | xoneOaHuil. 3aBUCUMOCTh rapMOHUYECKHUX KOJIeOaHUH,
IEpUOJIa U YACTOThI dbopMyIIBI 1S pacyeTa mepuo
KoJieOaHUM OT CBOWCTB KoJIeOaHU MasiTHUKOB
CHUCTEMBI
23/ | da3a xonedaHuii. VYpok usydeHus ®aza xonedaHuil. YMETb ONpeNeNsTh pa3y
4 HOBOT'O MaTepuaia KoJIeOaHmit
24/ | Pemienue 3a1ad. YPpoK-ipakTUKYyM lapmonnueckue konedaHus [TpumensATh 3HaHUS IS
5 peuieHus 3aaa4y
25/ | Pemienue 3a1ad. Y pOoK-NpakTHKYM I'apMoHHUecKre KoeOaHust [IpumeHATh 3HAHUS IS TECT
6 peuieHus 3aaa4y
26/ | JTabopatopHasi pabota Ne3 JlaboparopHras Omnpenenenne yCKOPEHUs oTpaboTKa
7 «OmnpeneneHue yckopeHus | pabora CBOOOTHOTO MAJICHUS MTPU SKCTIEPUMEHTANBHBIX 1 Jla6opaTopHas
CBOOOIHOTO MAJICHHUS TIPH MOMOIIIN MasiTHUKA HICCIICIOBATEIIBCKIX YMCHHUIL. pabora

IIOMOIIIM MasTHUKA

15




27/

IIpeBpatienue sHEPTUM NpU
Koyie0aHMsIX. BeIHYXIEHHBIE
kosneOanus. Pesonanc.
IIpumeneHue pe3oHaHca u
Ooprba ¢ HAM.

Ypok yriryOneHust
3HAHUI

IIpeBpaiienue sHEPTUM NpU
KoJjeOaHusIX. BeIHY X IeHHBIE
kojebanus. Pe3onanc.
IIpumenenue pe3oHaHca

YMeTb pacCYuThIBaTh
HOJIHYIO SHEPTUI0 CUCTEMBI.
3HaTh NOHATHUS
BBIHY)KJICHHBIX KOJIeOaHUH,
pe30HaHca, yCIOBUN
BO3HUKHOBEHUS PE30HAHCA,
IIPAKTUYECKOE 3HAYECHHE
pe30HaHca

28/ | Pemienwue 3amau. Y pOK-IPpakTHKYM [IperpaliieHrie SHEPTUH [IPH YMeTh pacCUUTHIBATH
9 Konebanusax. Pe3oHaHc. MOJIHYIO S3HEPTUI0 CUCTEMBI.
Pe3onaHcHyr0 yacToTy
29/ | Pemenue 3anau. YpOoK-IpaKTHUKYM MEXaHUYCCKHE KOJICOaHUs [IpuMensTh 3HAHUS AJIsT TECT
10 pelIeHus 3a1a4
JJleKTpOMArHUTHbBIE KoJiebanusi (17 yac)
30/ | CeoboaHbIe 1 Ypok uzydeHus CBoOo/iHbIE U BBIHYKJIEHHBIE | YMETh OIUCBIBATH MPOIECCHI
1 BBIHYKJICHHBIC HOBOTO MaTepuaja | SJIEKTPOMATHUTHBIC B KOJIe0ATEILHOM KOHTYPE
AIIEKTPOMAarHUTHEIE konebanusi IIporeccer B
kosrebanus. KonedarenpHbIi KoJie0OaTeIpbHOM KOHTYpE
KOHTYp. IIpeBpaiuenus
SHEPTHUH MIPH
AIIEKTPOMArHUTHBIX
KOJICOaHMSIX.
31/ | Ananorus Mexmy Ypok-000011ieHre | AHAJIOTHSI MEXIY YMeTh NpOBOIUTH AHATIOTUIO
2 MEXaHUYECKHMH U MCXaHU1ICCKUMH U MEK]TY MEXaHUYECKUMH U
3JIEKTPOMArHUTHBEIMHU 3IEKTPOMarHUTHBIMH JIEKTPOMATHUTHBIMH
KOJICOAHUSIMH., KOJICOaHUSIMHU. KOJICOAHMSIMHU.
32/ | YpaBHeHue, onuchIBaIOIIEe | YPOK H3YUCHHS YpaBHEeHHE, OIMCHIBAIOIIEE 3HaTh ypaBHEHHE,
3 MPOIIECCH B KOJIeOaTeIbHOM | HOBOTO MaTeprajga | MPOIEecCH B KoieOaTeIpHOM OIMCBIBAOIIIEE MPOIIECCHI B
KoHType. [lepuon KoHType. @opmyna Tomcona KoJieOaTeIbHOM KOHTYPE,
CBOOO/IHBIX DIIEKTPUUECKUX dhopMyiTy onpeiesieHus Ieproaa
KOJICOaHHIA. KOJIeOaHHIA.
33/ | Pemienue 3amad. YPpoK-IpakTUKYM CBo0Oo1HBIC [TpumensATh 3HaHUS IS
4 QJICKTPOMArHuTHBIC peueHus 3a1a4
KoJieOaHmsl.

34/ | Pemenne 3amau. YPOK-TIpaKTHKyM CBoOoHbBIC [IpumensATh 3HaHUSA IS

5 JJIEKTPOMarHuTHhIC peleHus 3a1a4 CP
KoJeOaHusl.
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35/

TlepemeHnHbI
3NIEKTPUYECKUN TOK.
AKTHBHOE COIIPOTHBIICHHE.
HelicTByronue 3Ha4eHUs
CHJIBI TOKA ¥ HATIPSDKEHUSL.

Ypok u3ydeHus
HOBOT'O MaTepuraa

Breinyx1eHHBIE 3-M
KosebaHusi. AKTHBHOE
CONPOTHUBJICHUE.
HelicTByroniye 3Ha4eHUs CHIIbI
TOKA 1 HAIIPSDKCHMSL.

IToHuMaTths CMBICT
JICUCTBYIOLIUX 3HAYEHU
CHUJIbI TOKA U HAIPSKEHUS

36/ | Pemienwue 3amad. Y pok-TIpakTUKYM ITepemennsiii snekrpudeckuid | [IpuMeHsITh 3HaAHUA IS
7 TOK. pelieHus 3a1a49
37/ | KonzeHcarop B enu Ypok n3ydeHuns EMKOCTHOE CONTpOTUBIIEHHE, | YMETh PACCUNUTHIBATH
8 IIEPEMEHHOT0 TOKA. HOBOTO Marepuana | casur a3 MexIy €MKOCTHO€E COIPOTHUBIICHUE
KOJICOAHUSIMH CHUJTBI TOKA U
HaIPSKEHUS
38/ | Pemenue 3amad. Ypok-TipakTHKyM Kongencarop B nienn [IpumensATh 3HaHUS IS
9 NEPpEMCHHOI'0 TOKaA. penieHus 3agad
39/ | Katyika HHIYKTUBHOCTH B | YPOK H3y4EHHS NunykTuBHOE YMeTh pacCUuThIBAThH
10 eny nNepeMEeHHOro Toka. HOBOI'O MaTcpuaia COIIPOTUBIJIEHUE, CABUT (1)3_3 HUHAYKTHBHOE
MEXIy KOJIEOAHUSMH CHJIBI | COTIPOTUBIICHUE
TOKA U HAIPSIKEHUS
40/ | Peurenwue 3a1au. Ypok-TipakTHKYM Karymka nvHAYKTUBHOCTH B [TpumeHsaTh 3HAHUS IS
11 ey nepeMEHHOro Toka. peleHus 3aaa4
41/ | Perienue 3a/1au. YPOK-TIpakKTHKYM [Tepemennsiii onexTpudeckuii | [IpuMeHSTh 3HAHUS 1151
12 TOK. 3akoH Oma peleHus 3aaa4
42/ | Peurenwue 3aaau. VYpoxk-nipaktuky™m | Ilepemennsbiii onexrpuieckuii | [IpuMeHSTh 3HAHUS 151 TECT
13 TOK. 3akoH Oma pemeHHg 3amad
43/ | Pe30oHaHC B 2JIEKTPUYECKON | YPOK U3ydeHUsI VYcnoBust pe3oHaHca B 1Ien | 3HATh 00 YCIOBUSAX
14 | uenu. HOBOI'0 MaTepuaia | [repeMeHHOr0 TOKa. pe3oHaHca
44/ | T'enepaTop Ha TPAH3UCTOPE. | YPOK HU3YUCHHUS I'enepaTop Ha TpaH3UCTOpE. 3HaTh OCHOBHBIC DJIEMEHTHI
15 ABTOKOIE0AHMUSL. HOBOT'O MaTepuana | ABTOKOJICOaHWS. aBTOKOJIEOATETbHON CUCTEMBI
1 UX Ha3HA4YCHUE.
45/ | Peurenwue 3agau. Y pOK-TIpaKTUKYM CpoGoanble 1 BbIHYXIeHHbIE | [IpMEHATH 3HAHUS IS
16 AJIEKTPOMArHUTHBIE peleHus 3a1a4
KoJeOaHusl.
46/ | Peurenue 3aau. YPpoK-IpakTUKYM CBoOonHbIe ¥ BEIHYKICHHBIE | [I[pHMEHSTH 3HAHUS JIS
17 3JIEKTPOMArHUTHBIE pelnenus 3a1a4
KoJeOaHusl.

IIpou3BoaCTBO, Nepenaya U HCHOJIb30BAHUE YIEKTPHUYECKOI JHepruu. (6 4acoB)
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47/

I'enepupoBanue
3IEKTPUYECKOU SHEPTHH.

YPpok u3ydeHus
HOBOT'O MaTepuaja

I'enepaTop nepemeHHOTO
TOKa

3HaTh NPUHIIMIIBI PAOOTHI
re’eparopa

48/ | TpanchopmaTopsl. Vpok usydenus Y CTpoicTBO ¥ IPUHIUIT 3HaTh YCTPOWCTBO U
2 HOBOTO MaTepuaia | paGoThl TpaHChOpMaTopa IPHHIAIT PabOTHI
Tpancopmaropa
49/ | Pemrenue 3amay. Y pOoK-IpakTHKYM TpauchopmaTopsl. [IpumensTh 3HaHUS IS
3 pelIeHus 3a1a4
50/ | TIpousBoacTBO U Yok usyuyenus [IpoMbltieHHBIE U 3HaTh O MPOMBIIUICHHBIX U
4 UCTIOJIb30BaHNE HOBOI0O MaTcpuala | aibTepHATUBHEIC aJbTePHATUBHBIX HCTOYHUKAX
SNICKTPHYECKOH SHEPIUH. HWCTOYHUKHU SHEPTHMU. JHEPIUH.
Ilepenaua ni1eKTpOIHEPTUK. IMepeaayua IeKTPOIHEPT UL
51/ | Pemenue 3amau. VpOK-IIPaKTUKYM [IpousBoacteo u nepenava | [IpumensaTs 3HaHUA U1
5 JJIEKTPOIHEPIUU penieHus 3a1aqy
52/ | IloBropenue. Pemenne VPpoK-paKTUKyM [IpouzBoactBo u nepenaya | [lpumensTs 3HaHUS 175
6 3a/1a4. JJIEKTPOIHEPIUU penieHus 3a1a4y TECT
MexaHn4YecKHe H 3JIEKTPOMATHUTHBIE BOJHBI (11 yacoB)
53/ | Bonubl u ux Ypok 06o0wenust | OnpezeneHue BOJIHBI, WmeTsb npeacTaBiIeHuE O
1 pacipoCTpaHEHHE. 3HAHUH MIPOAOJIBHBIE U MIOIIEPEYHBIE | PACIPOCTPAHEHUN DHEPTUHU
BOJIHBI BOJIHBI
54/ | Jnuna BonHbL. CKOPOCTH Vpok yrny6nennss | Jliuna BonHbl. CKOpOCTb 3HaTh U YMETh PACCUUTHIBATh
2 BOJIHEI. Y paBHEHHUE OeryIei | 3HaHUH BOJIHEL. Y paBHeHHE Oerymieit OCHOBHBIE XapAKTEPUCTUKH
BOJIHEL. BOJIHEL. BOJIHBI
55/ | Bonnbl B cpezie. 3BykoBble | Ypok yrinybnenust | BonHoBas HOBEpXHOCTD 3HaTh TUIILI BOJH U
3 BOJIHBIL. 3HAHMH (GPOHT BOJIHBI, IJIOCKAs U XapaKTECPUCTUKH 3BYKOBBIX CoOo0IEeH s
chepudeckas BOJIHBI. BOJIH.
3BYKOBBIE BOJIHBI
56/ | Yro Takoe Vpok usydenus I'mnoresa Maxkcaeia. 3HaTh O paCIPOCTPAaHEHUU
4 OJICKTPOMAarHuTHas BOJIHA. HOBOI'O MaT€puaia OIbITHI Fepua DJICKTPOMArHUTHBIX
OKCHepUMEHTabHOS xoneGanuii. [I03HaKOMHUTHCS
obHapyseHne c onbiTamu ['epia.
OJICKTPOMArHuTHBIX BOJIH.
57/ | TInoTHOCTB MOTOKA Vpok uzydyeHus [InoTHOCTH DHEPrUK 3Hath Gopmyny Oerymei
5 SIEKTPOMarHuTHOro HOBOTO MaTepHala | py3ay4yeHUs U INIOTHOCTD chepryecKoit BOJHBI
H3JIy4YCHUS.
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oToka. berymas
cepuyeckas BOJHa.

58/ | N3ob6perenne paano A.C. Ypok-cemuHap N3obpetenue paamo A.C. 3HaATh TPUHIIUIIBI
6 TTonoseiM. TTpuHITUTIBI ITonoBbiM. ITpuHITUTIBI PagrOCBS3H, CXEMBI LIEIEi
PasMOCBSI3H. PasHOCBA3H. panuornepenaTiyuKka u coo01eHue
paIONPUEMHHUKA.
59/ | Kak ocymecTBisieTcs Ypok nzydeHus CaBoiicTBa 3HaTh CXEMBI IIENEH
7 MOZYyJIALUA K HOBOTO MaTepualla | 3JeKTPOMarHUTHHIX BOJIH. panuoliepenaTinka u
ngerekruposanue. CBoiicTea pagMONpUEMHHKA. 3HAThH
SJICKTPOMATHUTHBIX BOJIH. CBOMCTBA JIEKTPOMArHUTHBIX
BOJIH.
60/ | PacmpoctpaHeHue Vpok yrinybnenuss | PacpocTpanenne paaquoBonH. | 3HATh MPUMEHEHUE CP
8 panuoBoiiH. Panronokauus. | 3HaHUM Paguonokarus. PagrOBOJIH PAa3HbIX YACTOT
61/ | IToHsTHE O TEICBUICHUH. Ypok-ceMHuHAp [Tonsitue o TeneBuaAeHUM U | 3HATH PA3IMYHBIC BUIbI
9 PasButue cpencTs ceasm. pa3BUTHH CPELCTB CBSI3HU CpEACTB CBA3U, YMETH cooOuieHus
MOJIB30BATHCS] UMH.
62/ | Pemenue 3amay. Y POK-IpaKTUKYM MexaHu4eckue u O060011IeHNEe 3HAHMM 110 TEME
10 3IIEKTPOMATHUTHBIE «Konebanus 1 BOJTHBI
KoJie0aHus U BOJIHBI
63/ | Kourponpnas pabora Ne2 mo | KonrponsHas Mexannveckue u IIpoBepka 3HaHMI IO TeEME
11 | Teme: «Konebanus u pabora 3JIEKTPOMAarHUTHEIE KoHnTposbHas
BOJIHED) KoJIeOaHUsl U BOJTHBI pabora
OIITUKA (28 yaca)
CgeTtoBbl€ BOJHBI (22 yaca)
64/ | CkopocTb cBera. Yok usyueHus Mertoibl u3MEpPEHUS [To3HakOMUTBCS C METOAAMU
1 HOBOTO MaTepHala | cKOpOCTHU CBETA. M3MEPEHUSI CKOPOCTH CBETA.
65/ | Tpunnun I'toiirenca. 3akon | Ypok yranyonenus | [Ipuniun [oiirenca. 3akoH YMeTh 10Ka3bIBaTh 3aKOH
2 OTpa’XCHHUA CBCTA. 3HaHI/II71 OTpa’XCHHA CBCTA. 0Tpa>1<eH1/151 CBE€Ta HA OCHOBE
npuHuuna [ roirexca.
66/ | IToBTOopeHwue. Pemenne VYpok-npaktukyM | OTpakenue cera. 3epkana | [I[puMeHsTh 3HAHUS IS
3 3a/1ad4. pemeHus 3aaay
67/ | 3akon npenomiicHHs cBeTa. | YPOK YriayOJjeHus | 3aKOH MpeOMIICHHS CBETA. VMeTh JOKa3bIBaTh 3aKOH
4 3HAHUH XoJ ny4a B MPEJIOMJIEHUS CBETA HA
MJIOCKOTapAIICTIbHOM ocHOBe npuHIUNa ['oirexHca.
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IJIACTUHKC U TPHU3MC

68/ | IloBropenue. Pemenne VYpok-npaktukyM | IIpenomnenue csera [TpyuMeHATh 3HAHUS I
5 3ajad. pelieHus 3a1a4 CP
69/ | JTabopatopuas pabota Ne4 JlaGoparopnas [Ipenomnenue cBera. Xo OTtpaboTka
6 «I/IsMepeHne IIoKa3aTeisa pa60Ta qua B I—)KCHepI/IMGHTaJIBHHX u
HPCTAOMIICHHA CTCKIIA) IJIOCKONapAJIIEIbHON HCCIIEN0BATENBbCKUX YMEHUN JlaGoparopHas
IJIACTUHKE pabota
70/ | TlonHoe OTpaXkeHHUE. YPpok u3ydeHus SIBIIeHUE TTOJTHOTO 3HaTh YCJIOBHUSA MOJHOTO
7 HOBOIO MaTepUaNa | oTpaXkKeHHs CBETA OTpaKEeHHUS
71/ | JIuuza. IToctpoenue Vpok yrnybnenus | [IpemomiieHue Ha 3HaTbh OCHOBHBIE
8 M300paKCHHH B JTHH3E. 3HAHMH cepudeckux XapaKTEPUCTUKHU JIUH3EI U
MOBEPXHOCTSX. [locTpoeHue | JIydH, UCIIOIb3YEMbIE JUJIS Tabnuna
n300paXkeHHil B JIHH3E. MOCTPOCHHUS U300paXKEHHH.
72/ | ®opMyIa TOHKOH JIMH3HI. Yok u3ydeHus dopmyia TOHKOH JIMH3BI. YMeTh NpUMEHATh HOpMyITy
9 VBenuueHue TUH3EL. HOBOI'O MaTcpuaia OnTuyeckas cujia JUH3EL. TOHKOU JIMH3BI
YBEIMUYEHUE JTUH3HI.
73/ | Pemenue 3amau. JInH3EI [TpumensATh 3HaHUS IS
10 peleHus 3a1a4
74/ | Jlaboparopnast pabota Ne5 JlaGopatopHas JInH3el OTtpaboTka
11 | «Onpenenenue ontuyeckoir | padora SKCIIEPUMEHTATBHBIX 1
CUIIbL M (POKYCHOTO HCCIIEIOBATEIIbCKUX YMEHUHN JlabopaTopHast
paccTosiHus coduparorieit pa6ora
JIMH3BI»
75/ | Pemenue 3aau. VPpOoK-TIpakTUKyM Otpaxenue u npenomiienne | [IpumMeHsATs 3HaHUS 1715 TECT
12 cBeTa peleHus 3ana4
76/ | ducnepcus cBera. VYpok u3ydenus Jucnepcus cBera. [T03HAaKOMHTBCS C SIBJICHUEM
13 HOBOI'0 MaTepHaa JIMCTICPCHU CBETA.
77/ | Uarepdepenims Ypok nzydeHus KorepeHntHbie BOJIHBI U 3HaTh MOHITUE KOTE€PEHTHBIX
14 MECXAaHUYCCKHUX BOJIH. HOBOI'O MaTcpuajia yc_]'[OBI/I;[ I/IHTCp(I)CpCHI_II/II/I BOJIH U y'CJ'IOBI/IH
BOJIH uHTEephEePEHITNN BOJTH
78/ | Uurepdepenius crera. VYpok yrayonenuss | Untepdepenums ceera. YMeTh onpenensiTe MUHUMYM
15 | Ilpumenenune 3HAHUU IIpumeneHne HHTEPOEPEHIMH. | 1 MAKCHMYM
MHTEP(EPEHIIHH. MHTEepPEPEHIIMOHHOM
KapTHHBI
79/ | Judpaxuus MeXaHHIECKHX | YPOK H3ydeHHs SIBiieHME U yciioBHE [To3HaKOMUTBCS C SIBJIEHUEM
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16

BoJIH. Jludpakius ceera.

HOBOI'O MaT€pHaia

T(paKkIud BOJIH

T paKuu

80/ | dudpakiuonnas pemérka. | YPOK U3y4eHHs Hudpaknuonnas peméTka. 3HaTh yCIOBUS AUPPAKIIUH
17 HOBOTO MaTepHaja Ha PEIETKE
81/ | TloBtopenue. Perenue Y pok-TIpakTUKYM JudpakumronHas pemeTka. [IpumensTh 3HaHUS IS
18 | 3amau. peleHus 3a1a4
82/ | JlabopaTopHas padota Ne6 JlaGopatopHnas Hudpaxnuonnas pemeéTka. OTtpaboTtka
19 | «M3mepenue IIMHBI pabota 9KCICPUMCHTAIBHBIX U
CBETOBOM BOJIHBI MPH UCCJIEI0BATENbCKUX YMEHUM JlaGoparopHas
MOMOIIH JU(PPaKIIMOHHON pabota
PELIETKIDY
83/ | ITonepeyHOCTh CBETOBBIX Ypok u3zydeHus ITonepedyHOCTH CBETOBBIX 3HATh MOHITUE TOJAPU3ALIUH
20 | Bonn. [lonspusaums cBera. | HOBoro Matepuana | BoiH. [lomspusanus csera. cBerTa.
84/ | Pemenue 3amau. VpOK-IIPaKTUKYM CBeToBBIE BOJIHBI [IpumensATh 3HaHUSA U1 TECT
21 pelieHus 3ana4
85/ | KontponbHas pabora Ne3 mo | Ypok mpoBepku CBETOBBIC BOJIHBI [TpuMeHsATH 3HaHUSA IS KonTp. Pab.
22 | teme: «CBETOBBIC BOIHBD) SHAHW pemieHus 3a1a4
JJ1eMeHTHI TEOPUH OTHOCUTEJIHLHOCTH (5 4acoB)
86/ | Iloctynatsl Teopun VYpok n3ydeHus [IpuHIKIT OTHOCUTENBHOCTH | 3HATH TMOCTYJATHI TEOPUU
1 OTHOCHTEJILHOCTH. HOBOro Marepuaiia | y onsIThl MalikeabCoHa. OTHOCHUTEIBHOCTH
[TocTynatel Teopun
OTHOCUTEIIBHOCTH
87/ | CnencrBus U3 IIOCTYJIATOB Ypok usydeHus OTHOCUTENBHOCTD 3Hath popMyIBI
2 TCOPHUHU OTHOCUTCIIBHOCTH. HOBOI'O MaTcpHajia OI[HOBpeMeHHOCTI/I, Hp606p330BaHI/I$I JAHHBIX
paccTOssHUM U [apaMeTpoB
MPOMEKYTKOB BPEMEHH
88/ | Pemenue 3amau. VpoK-IpakTuKyM [Tocrynate! u cneacTBus [IpumensATh 3HaHUSA IS
3 TEOPUU OTHOCUTEIIBHOCTH peleHus 3a1a4
89/ | PensTuBHMCTCKAs TMHAMUKA. | YPOK H3y4EHHUS 3aBHCHUMOCTb MacCChI OT 3uHath hopmymy
4 HOBOTO Marepualla | cKOpOCTH U CBSI3b MACCHI C npeoOpa3oBaHMs MacChl U
sHeprueil. PenstuBucrckuit | popmyny DifHmTelHa
3aKOH CIIOKEHUS
CKOpPOCTEH.
90/ | Pemenue 3anau. VYpok-npaktukyM | [TocTynaTel ¥ CI€ICTBHS [TpuMeHSTh 3HAHHS TS TECT
5
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‘ TCOPHUU OTHOCUTCIILHOCTU

\ perieHus 3aaaqy

H3ziy4yenne u ciekTpsl (6 4acoB)

91/ | Bunsl u3ny4eHuil. Ypok nzydeHus Bunel nznmyyenui, 3HaTh O MPUPOJE U3TYUCHUS
1 HOBOT'O MaTepuana ¥ TIOTJIONIEHHS CBETA TEJIAMH
92/ | Buapl CIIEKTPOB. JlaGoparopnas Buasl ciekTpos. 3HaTh BUJbI CLIEKTPOB U
2 JlaGopaTtopHast pabota Ne7 pabora YCJIOBHS MX MOJYYEHHUS
«HabmroneHue CIuIomHoro u
JIMHEHYaToro CIIEKTPOBY
93/ | CnekrpasbHbIe anmapaThl. VYpoxk usydenus CrieKTpanbHbIC anmnapaThl. 3HaTh O CIIEKTPAIILHOM
3 CrieKkTpasIbHBIN aHAIN3. HOBOro Mateprana | CHeKkTpaabHBIN aHAIHU3. AHAJIU3€E U €ro MIPUMEHEHUH
94/ | UndpakpacHoe u Ypok uzyueHus WudpakpacHoe u 3HAaTh HCTOYHHUKH, CBOMCTBA
4 yIbTpadHroIeTOBOE HOBOT'O MaTepuana | yIbTpaduoIeToBoe Y IPMMEHEHUE U3ITyYECHUMH. COOOIIeHUS
U3ITyYCHUSL. W3ITy4YCHUSL.
95/ | PeHTreHOBCKHE JIyUH. Vpok-0600menue | Pentrenosckue mayun. lllkana | 3HaTh HCTOYHUKH, CBOMCTBA
5 Ixana OJICKTPOMArHMTHBIX OJICKTPOMAruMTHBIX u HpI/IMeHeHI/IG HgﬂyquHf/'L 0006111@1{1/151
3Ty ICHHH. H3JTyYeHHH. 3aBUCHUMOCTb CBOMCTB
W3JIy4EHHUH OT 4YaCTOTHI
96/ | IloBropenue. Pemenue Vpok pemreHus N3imydenus u CIEKTphI [IpuMeHATh 3HAHUS IS
6 3aad. 3a1a4 perieHus 3a1a4q
KBAHTOBAS ®U3UKA (28 u)
CgetoBble KBaHThI (11 yacoB)
97/1 | ®oroaddexr. Vpok uzydyeHus «YnpTpaduoneroBas HmeTs nipeacrasiieHue o
HOBOr'0 Marepualia | garactpoda» U TUnoTe3a IPOTUBOPEYUSIX B pa3BUTUU
IInanka. fIBneHue bu3uKu
¢dotordpdexra. OnpiTer Al
CroneroBa
98/2 | Teopwust hoTodaddekTa. Vpok u3ydeHus 3akonsl GpoTtorddexra. 3HaTh 3aK0HBI (hoTOIPdeKTa
HOBOTO MaTepuana | YpapHeHue DHHINTEHA A | U yMETb OOBSCHATH UX Ha
dboTorddexra OCHOBE ypaBHEHHSI
OHHIITENHA
99/3 | Pemenue 3anau. VYpok-nipaktukym | 3akoHbI poToddeKTa. [IpuMeHATh 3HAHUS I TECT
YpaBHeHue DitHIITEHA pelienus 3aaa4d
100/ | Ilpumenenue Vpoxk uzydenus 3anuce ¥ BOCIIPOU3BEJICHHE | YMETh OOBACHATH
4 orosddexra. HOBOTO MaTepuana | 3gyka, (JOTOCOINPOTUBIICHHS | IPUMEHEHUE SIBICHUS coo0ILeHHs

1 (HOTODJIEMEHTHI

dboTtodrddekra B
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MPOMBIIIJICHHOCTH U TCXHHUKC

Pesepdopay-bopy

peIIeHus 3a1a9

101/ | ®otoHsL Vpox uzydenus XapakTtepuctuku poToHa . | YMeTh onpenensiTh
5 HOBOro Matepuana | ['mnore3a ae bpoiis o XapaKTePUCTHKU (POTOHA
BOJIHOBBIX CBOMCTBAX
yactull. CooTHOIIEHUE
HEOIPEeIeICHHOCTEN
Ieiizenbepra.
102/ | Pemenue 3anau. Ypok-nipaktukym | ©OTOHBI [TpuMensATH 3HaHUSA IS
6 pelieHus 3a1a4
103/ | JlaBnenue cBeTa. Ypok nzydeHus JlaBnenue cera. | YMETb OOBACHITH
7 XHUMHUYECKOe ,Zlef/'ICTBI/Ie HOBOI'O MaTcpuajia Omeiter TLH. .HG6CIIGBa n | IPUMCHEHHUE SIBJICHUS B COO6H.I€HI/I${
CBCTA. C.V1.BaBHIOBA. IIPOMBIIUICHHOCTU U TEXHUKE
dorocunTtes. Dororpadus
104/ | Pewenue 3anau. Ypok-tipaktukym | hoTtodddext ITpyuMeHATh 3HaHUS IS
8 perieHus 3a1a4q
105/ | Pewenue 3agay. YPOK-IPAKTUKYM | CBETOBbIE KBAHTHI IIpuMeHATh 3HaHUSA U1 TECT
9 pelieHus 3a1a49
106/ | Kontposbnas pabota Ne4 | Ypok npoBepKH CBEeTOBBIE KBAHTHI [TpuMeHATH 3HaHUSA IS
10 o Teme «KBaHTOBas SHAHU pelIeHus 3a1ay
(hnzuka»
107/ | DmexTpomMarHuTHAs ypOK-0000IIICHHE DNeKTpOMarHuTHas KapTHHA YMeTh aHaTU3UpOBaTh U
11 KapTUHA MUpa MUpa 000011aTh 3HAHUS
AtomHas ¢usuka (4 yaca)
108/ | Ctpoenne aroma. OMBITHI Ypok yrnyonennst | Ctpoenue atoma. ONBITH 3HaTh O CTPOCHHUH aTOMa
1 Peszepdopna. 3HAHUU Pesepdopra.
109/ | KBaHTOBBIE MOCTYIaThI Vpok u3ydeHus KsanTossle noctynarel bopa u | 3HaTh SHEpruu
2 Bopa. MOI[GJ'IB aromMa HOBOI'O MaTcpuajia JIMHEHYaThIe CIICKTPHI. CTaI_II/IOHapHBIX COCTOSIHI/Iﬁ
BoZi0poaa 1o bopy. Pa,[[I/IYCLI Op6I/IT U DHEPrus aToma BOJIOpOJa
aToma.
110/ | Jla3zepsr. Ypok uzyueHus CHOHTAHHOE U 3HaTh NPUHLIMIN JICUCTBUS U coo01IeHus
3 HOBOI'O MaTCpualla | BRIHYKICHHOE U3JIy4EHUE IIPUMEHEHHE J1a3€pOB
ceera. [Ipunuun neicteus
JIa3€pOB
111/ | IoBropenue. Pemenne Vpoxk-npaktukym | CrpoeHue aToMa 1o IIpyuMeHATh 3HAHUS IS
4 3amad.
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Du3nka aToMHOro siipa (12 yacon)

112/ | Meroas! HaOIrOIEHNS U KoMOuHUpOBaHHEI [Tpunmuner  neiictBus | [lo3HaKOMUTBCS €
1 perucrpanun i ypok ra3opaspsgHoro CYeT4uKa, | IPUHLIUIIBI JEHCTBUS U
SICMCHTApHBIX 4aCTULL. KaMephl Bunbcona, | npumeHeHreM nprudopoB
I1y3bIPbKOBOM KaMephI.
113/ | OtkpeiTHE Vpok yrinybnenus | OTKpbITHE 3HaTh MPABUIIO CMEIIEHUS,
2 pajMoOaKTHBHOCTH. Allbha-, | 3HaHHiI pasoakTUBHOCTY. [IpaBuiia | CBOMCTBA U3IydeHHH
OeTa- ¥ raMMa-U3TydeHHSL. CMEILCHHUS
114/ | PagnoakTUBHEIE Ypok yrayonenust | PagnoakTuBHBIE 3HAaTh 3aKOHBI
3 IpeBpaliCHus. 3HAHUHU IIpEBpaICHUA. paauoOaKTUBHBIX HpeBpaHICHHﬁ.
115/ | 3akoH paJinOAKTHBHOTO Ypok nzydeHus 3aK0H palnOaKTHBHOTO 3HATh 3aKOH PaJHOAKTHBHOIO
4 pacnana. HOBOI'O MaTepuana | pacraja. pacmaa.
116/ | Usoromsl. Pemienne 3amau. | Ypok yrnyonaenus | PagnoakTuBHBIE 3HaTh IOHITHE U30TOMA TECT
5 3HAHUHN MpeBpanicHus. 3aKOH [Ip¥MEHSATH 3HAHUS 1JIs
PaAMOaKTUBHOTO pacraja peleHns 3a1au
117/ | VckyccTBeHHOE Vpox nosropenns | MckyccTBenHoe npespamenie | 3HaTh 00 MCKYCCTBEHHOM
6 MIPEeBpAaIIeHEe aTOMHBIX aTOMHBIX siiep. OTKpBITHE NpEBPALIEHHH AaTOMHBIX SIED.
anep. OTKpbITHE HEUTPOHA. HEWUTPOHA.
118/ | Crpoenue aToMHOrO sAzipa. | Ypok yrmyonenns | Mojesi CTpOeHuUs [ToHnmaTh cTpoeHue sapa u
7 Snepusie cubl. JHEprus 3HAHMH aTOMHOTO spa. S nepHbie OHEPTHIO CBA3U HYKJIOHOB.
CBS3M. cunbl. Hyknonnas moiens
siApa. DOHEprus CBs3U.
119/ | SlnepHble peakiuu. Ypok yrayonenuss | SnepHble peakuuu. [enenue YMeTh pacCUMTHIBATH
8 I[CJ'ICHI/IC AACP ypaHa. 3HAHUN AACP ypaHa. BHGPFCTI/I‘-ICCKI/Iﬁ BEIXO]T
SJIEPHOMN peaKkIun
120/ | Llenusle smepHbIe peakiuu. | Yok moBTopeHus | LlemHble simepHbIe peaKiinu. 3HaTh MPUHINI PAOOTHI
9 SnepHblil peakTop. SInepHbIil peakTop. SIICPHOTO PeaKkTopa
121/ | TepmosinepHbIe peaKiyu. Ypok uzydeHus TepmosiepHbI CUHTES. ITo3HakoMUTKCS C
10 [IpumeHeHue saepHOM HOBOT'O MaTepuana | SlnepHas sHEpreTHKa. TEPMOSJICPHBIMU PEAKIIHSIMU. COOOIICHUS
SHEPTHUH. [TpumMmeHeHue sIepHON SHEPTUH.
122/ | Tlonyuenue Ypok-0000mieHne | ITonydeHue paguoaKTHBHBIX 3HaTh O 033X U3JyYEHUs U
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11 palMoaKTUBHBIX U30TOIOB M30TOIOB M UX MPUMECHEHHE. 3allUTe OT U3TYyYEHUH. cooOuieHus
Y UX IPUMEHEHHUE. Ho3umerpus. Jlo3a uznyueHus
Buonorunueckoe neicTBre U 3alIHTa OT U3ITyYCHHS
PaMOaKTHBHBIX
U3JTy4YECHHH.
123/ | KonrponbHas pabora Ne5 Konrposnsnas AtomHas u sinepHas ¢usuka | [IpuMeHsTs 3HaHUS IS
12 10 TeMe: «ATOMHas U pabota pelieHus 3a1a4d KP
simepHast QU3HMKaY
JyeMeHTapHBIe YacTUIbI (3 yaca)
124/ | Tpwu sTana B pa3BUTHH Ypok nzydeHus Craructuueckuii xapakTep | 3HaTh KiacCH(pUKAIMS
1 (pH3HKH DIEMCHTAPHBIX HOBOTO MaTepuana | gpoleccoB B MHUKPOMHPE. | SIEMEHTapPHbBIX YaCTHUIL
1acTuu. DJIEMEHTapHbIE YaCTULIBI.
125/ | OTKpbITHE TO3UTPOHA. Ypok u3zydeHus DyHIaMEHTAIbHBIE 3HaTh NOHATUE AHTUYACTHII.
2 AHTHYACTHIIEI. HOBOT'0 MaTepHanza B3aUMOCUCTBUA. 3aKOHBI
COXPAHEHUS B MUKPOMHUDE.
OTKpBITHE TTIO3UTPOHA.
AHTHYACTHUIIBI.
126/ | Iloropenue. Pemenne Vpok-npakTUKyM | DJI€MEHTapHbIEC YaCTHULIbI [IpyuMeHATh 3HAHUS IS
3 3ajau. pelnicHus 3a1a4q
CTPOEHME M 3BOJIIOIIUS BCEJJEHHOMU (8 YACOB)
127/ | Bunumoe nBUKEHHE Ypok uzydeHus Bunnmoe nBrxenue 3HAaTh 3aKOHBI JIBUKCHUS
1 HeOeCHBIX TeJl. 3aKOHbI HOBOI'O MaTepuaia | HeOSCHBIX TeJ. 3aKOHBI [JIAHET
JBHKCHUS IIJIAHET. JABHMKCHUS IIJIAHET.
128/ | Cucrema 3emis - JIyna Yok u3ydeHus Jlyna — cnyTHHK 3emiin 3HaTh B3aMMHOE JIBIKCHHE
2 HOBOT'O MaTepuaina Jlynsl u 3eMiu
129/ | Conneunast cucrema Yok usydeHus ®dusnueckas Mpuposa miaHeT | 3HaTh (U3MUECKYIO TPUPOTY
3 HOBOT'O MaTeprana | 1 Majibix Tes CoTHeYHON test COTHEYHOM CUCTEMBI
CHUCTEMBI
130/ | OcHoBHEIE YpOK u3ydeHus ConHue — 3Be371a. 3HaTh XapaKTEPUCTUKH 3BE3]L
4 XapaKTEePUCTUKH 3BE3]1. HOBOT'O MaTepHaa
ComnHre.
131/ | BuyrpeHHee cTpoeHMe Ypok uzydeHust Hcrounnku sHepruu 3HaTh IPOLECCHI,
5 Connua ¥ 3Be3]1 IrJ1aBHOM HOBOTrO Marepuana | CoJHIA U 3BE3/I. [POTEKAIOIINE BHYTPH
HIOCJIE/I0BATEILHOCTH Counnna.
132/ | DBomonus 38e371 Vpoxk uzydyenus DBOJIIOLHS 3BE3]. 3HaTh 3aKOHBI DBOJIIOIUH.
6 HOBOT'0 MaTepHasa
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133/

T"anaxtukn. Hamra
T"anakTuka — MeunsIit
IIyTs.

Ypok u3ydeHus
HOBOT'O MaTepuraa

T"anaktuku. Hamra
rajlakTuka — MITeqHbIN
IIyte. «KpacHoe
CMEILICHUE» B CIIEKTpax
TraJIaKTHK.

3HATL BUAbI TAIAKTHK,
MTOHSATHE «KPACHOTO
CMEIIECHUY

134/ | Crpoenue u 3B0IONHSA VYpoK usyueHust IIpocTpaHcTBEHHBIE 3Hath noHsTHE «BCeneHHas .
8 Bcenennoit HOBOI'O MaTepuala | maciuTaObl HabII0aaeMOi MMeTh TpeacTaBiIeHue O
Bcenennoii. [I[puMeHUMOCTD | IPOUCXOKIEHUN U SBOJTIOLIUN
3aKOHOB (DM3HKH IS Bcenennoit.
00BSICHEHUS IPUPOIBI
KOCMHUYECKHX O0BEKTOB.
CoBpeMeHHbIE
MPEJICTABICHUS O
MIPOUCXOXKICHUU U
9BOIIOINH BCeeHHON.
Du3ukKa U HAY4YHO-TeXHU4eCKHii nmporpecc (2 yaca)
135/ | CoBpeMeHHas Hay4Hast VYpok-nexuus CoBpeMeHHas1 HayYHas Nmetb npeacTaBieHUe o
1 KapTuHa Mupa. KapTHHa MHpa. COBPEMEHHOM KapTHUHE MHUpa
136/ | dusuka u HTP. Vpok-nexuys @uszuka n HTP. Nmets npeacraBieHue o
2 3HaueHuu gusuku B HTP
JIABOPATOPHBIN NPAKTUKYM (15 YACOB)
137/ | IlpakTudeckas pabora Nel | ypoK-IpaKTHKYM «MzyueHne 3NMeKTPOMarHUTHBIX KOJIEOaHHI C MOMOIIBIO OcIILIOrpaday
1-
138/
2
139/ | IpakTuyeckas pabota Ne2 | ypoK-IPaKTHKYM «M3ydeHne pe3oHaHca B KOJIeOATEIIbHOM KOHTYPE»
3-
140/
4
141/ | IpakTudeckas pabota Ne3 | ypoK-IpaKTHKYM «Omnpenenenne (HOKYCHOTO pacCTOSHHS PAaCCEHBAIOIICH JTMH3BI»
5-
142/
6
143/ | IIpakTudeckas pabota Ned | ypoK-IpaKTHKYM «Uzyuenue sBnenus Gpotorddexrar
7-
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144/

145/

146/
10

[Ipaktnyeckas padota Ne5

YPOK-TIPaKTUKYM

«HMcnonp30BaHue 3aKOHA COXpaHCHHS UMITYJIbCA IMPU U3YUYCHUHN TPCKOB 3aPAKCHHBIX YaCTHUID»

147/
11-
148/
12

[IpakTrnueckas padota Ne6

YPOK-TIPaKTUKYM

<<Fpa)1prOBaHHe CIHEKTPOCKOIIAa U HAXOXKJACHUC NJINHBI CBETOBOM BOJIHBI»

149/
13-
150/
14

[Mpaktuueckas padbora Ne7

YPOK-TIPAaKTUKYM

«MzydyeHue paboThl TpaHchopMaTopar

151/
15

3auéT 1Mo NPaKTUKyMy

MNOBTOPEHHUE (19 YACOB)

152/

Kunematuka

[ToBTOpEHUE

noxaroroska k EI'D

153/

Junamuka

IToBTOpEHME

noxaroroska kK EI'D

154/

KpuBonuHnelinoe 1BUKEHUE

[ToBTOpEHUE

noxaroroska k EI'D

155/

BpamarensHoe qBrHxkeHNE

IToBTOpEHME

noxaroroska kK EI'D

156/

MonexynsapHas pu3uKa

[ToBTOpEHUE

noxaroroska k EI'D

157/

TepmoauHaMuka

IToBTOpEHME

noxaroroska kK EI'D

158/

DIEeKTpOCTaTHKA

[ToBTOpEenue

noaroroska k EI'D

159/

IlocTosunEbINI
SJIEKTPUUECKUI TOK

IToBTOpEHME

noaroroska Kk EI'D

160/

MaruutHoe noje

[ToBTOpEenue

noaroroska k EI'D

161/
10

DIIeKTpOMarHUTHEIE
KOJICOaHUSI ¥ BOJTHBI

IToBTOpEHUE

noaroroska Kk EI'D
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162/ | Onruka [ToBTOpEHME noaroroska Kk EI'D
11

163/ | KBanroBas ¢usuka [ToBTOpenue noarotoBka k EI'D
12

164/ | AromHuas u snepHast [ToBTOpCHME roaroToBka k EI'D
13 (huznka

165/ | Pemenue TecTOBBIX YPOK-TIPaKTUKYM noarotoska Kk EI'D
14- 3aJaHui

166/

15

167/ | Pemenne TecTOBBIX YPOK-TIPAaKTUKYM noaroroBka Kk EI'D
16- | 3apmanwmii

168/

17

169/ | Ananu3 pemeHus

18

170/ | Urorosoe 3aHsTHE

19
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HNuTepHeT-pecypcsl
Anunmaru pusnueckux oobexktoB. http://physics.nad.ru/
JXKusas dusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
Ypoxku ¢pusuku ¢ ucnosb3zoBannem Murtepuera.http://www.phizinter.chat.ru/
Odwusuka.ru. http://www.fizika.ru/
®dusuka: Koiwekuusa onsiTos. http://experiment.edu.ru/
dusnKa: 3MeKTPOHHAsT KO/UTeKIHs onbiToB.nttp://www.school.edu.ru/projects/physicexp
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