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1.MnaHnpyembie pe3ynbTaThbl
B pesynbTaTte nsyyeHus pusnkm Ha 6a3oBoM ypOBHE YYEHUK OOIMKEH
3HaTb U MOHMMATL:
- CMbICIN NOHATUI: bnsndeckoe siBfeHne, rmnotesa, 3aKoH, TEOpUs, BELLECTBO, B3aUMOAENCTBUE, SNEKTPOMArHUTHOE Nosne, BOsHa,
OTOH, aTOM, aTOMHOE S4p0, NOHU3UPYIOLLME N3MNYYEeHUd, NnaHeTa, 3Be3aa, ConHevHasa cuctema, ranaktuka, BceneHHas;
- CMbICIT PM3NYECKUX BEMUYMH: CKOPOCTb, YCKOPEHUE, Macca, cuna, UMnynbc, paboTta, MexaHn4Yeckas aHeprusi, BHyTPEHHSAS SHeprus,
abcontoTHasa TemnepaTypa, CpeaHsas KMHeTU4ecKasl 3Heprusa YacTul, BeLecTsa, KONMYECTBO TEMMOTbI, ANIEMEHTaPHbIN 3MEKTPUYECKUA
3apsg;
- CMbICIT M3NYECKNX 3aKOHOB KNAacCU4eCKoM MexaHKU, BCEMUPHOIO TATOTEHNSA, COXPAHEHUST SHEPTUN, UMMNYTbCa U SNEKTPUYECKOro
3apsiga, TepMoaANHAMUKN, SNEKTPOMarHUTHOM MHOYKUNK, (OTO3dEKTA;
- BKIag pPOCCUNCKNX M 3apybexXHbIX yYEHbIX, OKa3aBLUMX HanbornbLuee BNMsHUE Ha pa3sButne usnku.
YmeTh:
- ONUCbIBaTb M OO BACHATbL PU3NYECKNE ABMEHNA N CBONCTBA TES: ABMKEHNE HEOECHBIX T€N N UCKYCCTBEHHbIX CMYTHUKOB 3eMIu;
CBOWCTBA ra3oB, XXMAKOCTEN U TBEPAbIX TES; ANEKTPOMarHMTHY0 UHOYKLUMIO, pacnpoCcTpaHeHNE 3NIEKTPOMAarHUTHbIX BOSH; BOSTHOBbIE
CBOWCTBa CBETA; U3ryyeHue 1 normnowueHne ceeta atoMom; poToapdekT;
- OTNIMYaTh rMNoTe3bl OT HAYYHbIX TEOPUIA; AenaTb BbIBOAbl HA OCHOBE 3KCMEPUMEHTANbHbIX AaHHbIX; MPUBOANTL NPUMEpHI,
nokasblBatoLLne, YTo HabMIAEHNS N AKCNEPUMEHT SIBIISAOTCA OCHOBOW AJ151 BblABWXKEHUS TMNOTE3 N TEOPUN, NO3BONAIOT NPOBEPUTL
NUCTMHHOCTb TEOPETMYECKNX BbIBOAOB; YTO hM3Myeckas Teopusi 4aeT BO3MOXHOCTb OObACHATb M3BECTHbIE SABMEHMS NPUPOAbI U
Hay4Hble bakTbl, NpeackasbiBaTh €Le HEN3BECTHbIE ABNEHUS;
- NPUBOAUTL NPMMEPbI NPAKTUYECKOro UCMONb30BaHNA PU3NYECKNX 3HAHUIN: 3aKOHOB MEXaHWKN, TEPMOANHAMMKN U SNEKTPOANHAMUKM
B 9HEpreTuke; pasnunyHbiX BUOOB 3MEKTPOMArHUTHbLIX U3NyYeHUIA AN pas3BUTUS pagno- 1 TeNEeKOMMYHUKaLUN, KBaHTOBOW (OU3UKN B
cO34aHun SAepHON SHEPreTUKK, Na3epos;
- BOCMPUHUMATb U HA OCHOBE NOJSTy4YEHHbIX 3HAHU CaMOCTOATESNBHO OLleHNBaTh MHGOPMaLuo, cogepxaltytoca B CMU, NHTepHeTe,
Hay4YHO-NONYNSAPHbIX CTaTbAX.
Mcnonb3oBaTb NpMobGpeTeHHbIe 3HAHUA U YMEHUSA B NPaKTU4YEeCKON AeATENbHOCTU U NOBCEAHEBHOM XNU3HU OANA:
- obecneyveHuns 6e30NacHOCTM XU3HEAEATENBLHOCTU B NPOLIECCE UCMONb30BaHUS TPAHCMNOPTHBLIX CPEACTB, ObITOBLIX 311EKTPONPMOOPOB,
CpeacTB pagmo- 1 TeNeKOMMYHMKaLWOHHOMW CBA3M;
- OLEHKN BNUSHUA Ha OpraHn3m YenoBeka 1 apyrue opraHuaMbl 3arpsi3HEHUST OKpYXKatoLLen cpeabl;
- paunoHarnbHOro NPUPOLONOSIb30BaHNA N OXPaHbl OKpYXKatoLLen cpeabl;
- MOHUMaHUA B3anMMOCBSA3M y4ebHOro npeameTa ¢ 0cobeHHoCTaMN npodheccuii n NpodeccrMoHanbHOM AeATeNbHOCTU, B OCHOBE
KOTOpPbIX NexaT 3HaHUs No JaHHOMY y4ebHOMY npegMeTy.
BbINyCKHMK HayuuTcs:
— cobntogaTte npasuna 6e3onacHOCTU U oxpaHbl TpyAa npu paboTe ¢ y4ebHbIM 1 nabopaTtopHbiM 060pyaoBaHMEM;
— MOHNUMAaTb CMbICIT OCHOBHbIX (PU3NYECKMX TEPMUHOB: M3MYecKoe Teno, uanmyeckoe sBneHue, puamyeckass BENUUUHA, €ANHULbI
N3MepeHus;



pacno3HaBaTtb NpobrieMbl, KOTOpble MOXHO pewnTb MNpu MOMOLWM (PU3NYECKUX MEeTOAOB; aHanu3vMpoBaTb OTAefbHble 3Tarbl
npoBeAeHns uccnegoBaHui U MHTEPNpPeTUpoBaTh pe3ynbTaTbl HAbNOAEHUA 1 ONbITOB;

CTaBWUTb OMbITbl MO UCCNEeOBaHUIO (PUBNYECKUX SBIIEHUN U PU3NYECKUX CBOUCTB Ten 6e3 Mcnonb3oBaHNA NPSMbIX U3MEPEHUN; MpK
aTom dopmynumpoBaTtb npobnemy/3agavyy y4eOHOro 3KcrnepumeHTa; cobupaTb YCTaHOBKY W3 MNpeasiokeHHoro obopyaoBaHUS;
NPOBOAUTL ONbIT U POPMYNNPOBaTL BbIBOAbI.

NMOHMMaTb POfb SKCMEPUMEHTa B MOSTy4eHUN Hay4HON MHpopMaumu;

NpoBOAUTL MpsIMblE U3MEPEHUS PUINYECKUX BESMYMH: BpPEMS, pacCTOsiHMe, Macca Tena, obbeMm, cuna, Temnepartypa, atMmoccepHoe
AaBreHne, BraXxHOCTb BO3AyXa, HanpshXeHne, cuna Toka, pagumaumnoHHbii ooH (C ncnonb3oBaHMeM 4O3UMETpa); Npu 3TOM BbiIbupaTtb
ONTUManbHbIN CNOCO6 M3MEPEHUs 1 UCMONb30BaTb NPOCTENLLNE METOALI OLIEHKN NOrPeLIHOCTEN U3MEPEHUN.

NpoBOANTL UCCNefoBaHUe 3aBUCUMOCTEN (PU3NYECKUX BEMNUYMH C UCMOSb30BaHUEM MPSAMbIX U3MEPEHUIN: NMPU 3TOM KOHCTPyupoBaTb
YyCTaHOBKY, (PUKCUPOBaTb pe3yrbTaTbl MOMYy4YEHHON 3aBUCUMOCTM (PU3MYECKNX BENUYMH B BUAe Tabnuy n rpadumkos, AenaTtb BbiBOAbI
no pesynbTaTam UccrieoBaHus;

NPOBOAUTb KOCBEHHbIE U3MEPEHNs (PU3NYECKUX BESTMYUH: MPU BbIMNOSTHEHUN U3MEPEHU cOBMpaTb IKCNEPUMEHTANbHYK YCTaHOBKY,
cnenysi NpeanoXeHHOoW UHCTPYKLUUK, BbIYUCIATL 3HAYEHUE BESTMYUHBI U aHann3npoBaTb MOMyyYeHHble pe3ynbTaTbl C y4eTOM 3a4aHHON
TOYHOCTU U3MEPEHUN;

aHanuanpoBaTb CUTyauUW MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, y3HaBaTb B HUX MPOSBNEHNE U3YYEeHHbIX (PU3NYECKUX ABMEHUN
NN 3aKOHOMEPHOCTEN N MPUMEHATHL UMEKoLMEeCs 3HaHUS AN X 0O bACHeHUs;

NMOHMMaTb NPUHUMNBLI OEeNCTBUS MalUuH, MPUMOOPOB M TEXHUYECKMX YCTPOWCTB, YCNoBust WMX ©6e3onacHoro MCnosnib3oBaHUA B
NOBCEAHEBHOW XN3HU;

pacno3HaBaTb 3MEKTPOMArHUTHbIE W KBAHTOBbIE SABMEHUS U OOBACHATL HA OCHOBE UMEKLUMXCA 3HAHWA OCHOBHbIE CBOWCTBA UMM
YCNOBUS NPOTEKaHUA 3TUX SABMEHUW: B3aMOAEWCTBME MarHMTOB, 3MNEKTpOMarHuTHas WHAYKUMS, OEeNCTBME MarHUTHOro nons Ha
MPOBOOHUK C TOKOM M Ha [OBWXKYLLYIOCS 3apsiKeHHYK 4YacTuuy, AeWCTBMEe ONeKTPUYEeCKOro nonsd Ha 3apsikKeHHyl dactuuy,
SMNEeKTPOMarHUTHble BOSHbI, MPSMOSIMHENHOE pacnpoCTpaHeHe CBeTa, OTpaxeHue W MpenomMreHve cBeTa, Aucrepcusi CBeTa,
€eCTeCTBEHHasi U UICKYCCTBEHHasA paanoakTUBHOCTb, O-, 3- U Y-U3MNy4YeHUs, BOSHUKHOBEHUE NIMHENYATOro CnekTpa nusny4eHus atoma;

ykasblBaTb Ha3BaHUA nnaHeT CONHEYHON CUCTEMBI; pa3nNu4yaTb OCHOBHbIE MPU3HAKM CYTOYHOrO BpalleHus 3Be3gHoro Heba, ABUXKEHNS
JlyHbl, ConHua u NnaHeT OTHOCUTENbHO 3Be3[;

NMOHUMaTb PasnNUYNA Mexay refiMoLueHTPUYECKON U reoLeHTPUYECKOM cucTeMamm Mnpa;

NCNonb3oBaTb ONTUYECKNE CXEMbI A1 NOCTPOEHUS N306paXKeHnin B NITOCKOM 3epkare u cobupatoLen nuHse.

onucbiBaTb MU3y4YeHHble CBOWCTBA TEN W 3reKTPOMarHUTHble, KBAHTOBbIE SIBMEHUS, UCMONb3yA (pusndeckne BenuyuuHbl: POKYCHOEe
paccTosHMe M OMTMYecKas Cuna IMH3bl, CKOPOCTb 3NEKTPOMAarHUTHbIX BOJSH, AfiMHa BOMHbI M YacToTa CBeTa, MacCoBOE€ YMCHO,
3aps4oBoe Yucro, nepuopg nonypacnaga, aHeprua OoTOHOB; NPWU ONUCAHUN BEPHO TpakToBaTb (PU3MYECKUIA CMbICIT UCMNOMb3yeMbIX
BEMUYUH, NX 0B03HAYEHUA N eAnHULBI U3MEPEHUS; HaxoanTb POPMYyrbl, CBA3bIBaOLINE OAHHYIO PU3NYECKYHO BENUYMHY C OPYrUMU
BENMMYUHAMMU, BbIYNCNATD 3HAYEHUE (PU3NYECKOn BENNYNHDI,

aHanuanpoBaTb KBaHTOBblE SABMEHWS, CBOMCTBA Ter, 3NeKTPOMarHUTHble SBIIEHUS U NPOLECCHl, UCMOoNb3ys (U3NYeckme 3aKkoHbl U
nocTynaTtbl: 3aKOH MPSAMOSIMHEMHOrO pPacrnpoCTPaHEHUA CBeTa, 3aKOH OTPaXeHUs CBeTa, 3aKOH MperioMfieHns cBeTa, 3aKoH



COXPaHEHUS SHEPrUn, 3aKOH COXPaHEHUS 3NEKTPUYECKOro 3apsaaa, 3aKOH COXPaHEHUS MacCOBOro Yucra, 3aKOHOMEPHOCTU U3NyYeHUst
M NOrMOLLLEHNSA cBETa aTOMOM, MNP 3TOM pasnuyaTb CroBECHYH (dOPMYSIMPOBKY 3aKOHa U €ro MatemMaTn4ecKkoe BblpaXXeHue.
pasnuyaTtb OCHOBHbIE MPU3HAKW NNaHeTapHOM MOAeNnn atoMa, HyKINoHHOM MoAeNniu aTOMHOro s4pa;

npuBOAUTL MNPUMEPBLI MNPOSIBIIEHNA B NPUMPOAE U NPaKTUYECKOro WCMOSb30BaHMS pPaduvOaKTUBHOCTU, SOEPHLIX U TepMosiaepHbIX
peakumin, CnekTpanbHOro aHanuaa, uan4eckux 3HaHUM O 3NEKTPOMArHUTHbLIX SIBFIEHUSAX

pewaTtb 3aga4vn, Ucrnonb3ysa uandeckne 3akoHbl (3aKOH NPAMOSIMHENHOrO pacrnpOCTPaHEHNSA CBETa, 3aKOH OTPaKeHUsi cBeTa, 3aKOH
npenomneHns ceeta) U opMmynbl, CBA3bIBalOWMe (puUsndeckne BeNUUUHbI (POKYCHOE pacCTosiHMEe W onTudeckas cuna JvMH3bI,
CKOPOCTb 9NEeKTPOMarHUTHbIX BOJSIH, AfMHA BOSHbI U YacTOTa CBeTa): Ha OCHOBE aHanusa YCnoBuSA 3ajayun 3anucbiBaTb KpaTKoe
ycrnoBue, BblAensiTb oM3nyeckme BerMYMHbI, 3aKOoHbl U OpMYyIbl, HEOBXoaMMbIe NS ee peLleHns], MPOBOANTbL pacyeThbl N OueHUBaTb
peanbHOCTb MNONMYYEHHOro 3Ha4YeHUsT PU3NYECKON BESTUYUHBI.

BbINYCKHMK NONYYNUT BO3MOXHOCTb Hay4YUTbLCA:

OCO3HaBaTb LIEHHOCTb HAY4HbIX MCCNeaoBaHUM, ponb OU3MKN B pacLUMPEHUN NpeacTaBneHun o6 Okpyxawwem MUpe U ee BKnag B
yny4dleHne KayecTBa XNU3HW;

ncrnonb3oBaTb MNpPUeMbl MOCTPOEHUS (PU3BNYECKMX MoAenen, noucka u OopMynMpPOBKM [OKA3aTeNbCTB BbIABUHYTLIX MMNOTE3 W
TeopeTMYECKMX BbIBOOOB HA OCHOBE SMMUPUYECKN YCTAHOBMNEHHbIX (DaKTOB;

CpaBHMBATb TOYHOCTb M3MepPEeHUss PU3MYECKUX BENMUYUH MO BESIMYMHE UX OTHOCUTESTIbHOW MOrpeLlHOCTM Mpu NpoBedeHUU NPSMbIX
N3MepeHUH;

CaMOCTOATENBHO NPOBOAUTL KOCBEHHbIE U3MEPEHUS U UCCNEAOBaHUS (PUIMYECKUX BENUYMH C UCNOSb30BaHMEM Pa3nnyHbIX cnocoboB
n3mepeHns PU3N4ecKnx BeNMYKUH, BblBMpaTb cpeactBa U3MeEpPeHUs C y4eTOM HeobXoaMMOM TOYHOCTUM M3MepeHun, 06OCHOBbLIBATb
BblOOp cnocoba namepeHuns, agekBaTHOro NOCTaBrieHHON 3agade, NPOBOANTL OLIEHKY AOCTOBEPHOCTM MOMYyYEHHbIX Pe3yrbTaToB;

BOCMNPUHUMATbL MHAOPMaLNIO PU3NYECKOTO COAEP)KAHUS B Hay4yHO-MOMYMSAPHOM nuTepaType U CpeacTBax MacCoOBOW WHopmaLmu,
KPUTUYECKM OLIEHMBATbL NOJSTYYEHHYIO MH(POPMALMIO, aHanNn3npys ee coaepkaHue U gaHHble 06 NCTOYHMKE nHopMauuy;

co3gaBaTtb COOCTBEHHbIE MUCbMEHHbIE U YCTHble COOOLWEHNA O (PU3NYECKMX SBNEHUAX HA OCHOBE HECKOSTbKMX WCTOYHUKOB
NHpopMaLMM, CONPOBOXAATb BbICTYMNNEHNE Npe3eHTaumen, yumtbiBad 0COBEHHOCTN ayauTOPUM CBEPCTHUKOB;

NCnonb3oBaTh 3HaHMUS 00 3MNEKTPOMarHUTHbIX SBNEHUAX B MOBCEAHEBHOM XU3HN Anda obecnedeHna 6esonacHOCTU Npu obpaleHumn ¢
npnbopamm N TEXHUYECKUMU YCTPOUCTBAMM (CHETUMK MOHU3NPYHOLLMX YacTul, 4O3UMETP) , ANA COXpaHEHUs 300pOBbs U cobnoaeHus
HOPM 9KOJSIOrMYEeCcKoro NOBeAEHUS B OKpyXatollen cpefe; NpuBOANTb NPUMEPBI BANAHUSA SNEKTPOMArHUTHbIX U3NYYEHUN Ha XUBble
OpraHn3mbl;

ncrnonb3oBaTb MpPUeMbl MOCTPOEHUs (PU3BNYECKMX MoAenen, noucka u OopMyrnMPOBKU [OKA3aTeNbCTB BbIABUHYTLIX MMNOTE3 W
TeopeTUYEeCKMX BbIBOOOB Ha OCHOBE 3AMMUPUYECKM YCTAHOBNEHHbLIX (DaKTOB;

COOTHOCUTb 3HEPIUIO CBA3M aTOMHbIX 4ep C AedEKTOM Macchl;

yKkasblBaTb O6LUME CBOMCTBA WM OTNUYUS MMaHET 3eMHOM rpynnbl U NfaHeT-ruraHToB; Manbix Ten ConHevyHon cuctembl M 6onbLlnx
NnnaHeT; NoNb30BaTbCs KAPTOW 3BE34HOro Heba Npu HabnoaeHNAxX 3Be3aHoro Heba;

pasnuyaTtb OCHOBHbIE XapaKTepUCTUKKN 3Be34 (pa3mep, LBeT, TemnepaTypa) COOTHOCUTL LBET 3Be3[bl C ee TeMmnepaTypou; pasnuyaTb
rMnoTesbl 0 NponcxoxageHnn ConHeYHON CUCTEMBI.



— NPVBOOUTL MPUMEPbl BNUAHUS PaOMOAKTUBHBIX W3MNYYEHUI Ha XMBble OpPraHM3Mmbl, MOHWMAaTb MPUHLMM OEUCTBUA A03MMmeTpa WU
pasnuuyaTb YCNOBMS €r0 UCMONb30BaHUS;
— MOHUMaTb 3KONOrnyeckne NPobnemMbl, BO3HUKAIOLLME MPU UCMONb30BaHUN aTOMHbIX 3NEKTPOCTaHLMI, U NYTU peLleHnUsa aTUX npobnem,
nepcrneKkTBbl UCNOMb30BaHNA yrpaBnsaemMoro TepMosgepHoro CUHTesa.
— HaxXoOuTb afleKBaTHYI MPeasioKeHHOW 3adade U3MYeckylo Modenb, paspellaTb Npobrnemy Kak Ha OCHOBE MMELIUXCA 3HaHWn 06
AMNEeKTPOMAarHUTHbIX ABMEHUAX C UCMONb30BaHMEM MaTemMaTMYeckoro annapara, Tak U npu NOMOLLY METOA0B OLeHKM.
2.CopepxaHue yyebHoOro npeamerta.

Paspen 1. QnekTpoauHamuka (46 yacosB)

MarHutHoe none. NHAaykuma marHuTHoro nond. MarHutHoe none Toka. OnbIT 3pctega. MarHUTHoe none MOCTOAHHbBIX MarHUTOB.
MarHutHoe none 3emnn. AnektpoMarHut. MarHMTHOE nose KaTywKn ¢ TOKOM. [IpuMeHeHne anekTpoMarHuToB. [JeicTBMe MarHUTHOro
nons Ha NPOBOOHMK C TOKOM WM ABWXKYLLYIOCS 3apshkeHHyto vactuuy. Cuna Amnepa un cuna JlopeHua. OnektpogsuraTtens. fsneHve
aneKTpoMarHMTHon nHaykumna. OnbiTel ®apages.

onekTpomMarHuTHble konebanus. KonebaTenbHbli KOHTYp. JnektporeHepatop. [lepemeHHbIi Tok. TpaHcdopmatop. [lepepaya
ANEKTPUYECKON IHEPTUM HA PacCTOAHNE. DNEKTPOMarHMTHbIE BOSTHbI U MX CBOMCTBA. [pUHLMNLI pagnocBasn n TenesmaeHns. BrnvsaHue
ANEKTPOMArHUTHbIX U3MY4YEHU HA XUBbIE OPraHn3Mbl.

CBeT — anekTpomarHuTHble BonHa. CkopocTb cBeTa. McTouHMKM cBeTa. 3akoH NPAMOMIMHENHOrO pacnpocTpaHeHue cBeTa. 3akoH
oTpaxeHus ceeTta. [lnockoe 3epkano. 3akoH nperiomneHns ceBeta. JIMH3bl. POKyCHOE paccTOodAHME M OnTUYecKas cuna JfUH3bI.
N3obpaxeHne npegmeta B 3epkane u nuH3e. Ontuyeckne npubopbl. Ma3 kak onTudeckas cuctema. [ucnepcus ceeTa.
NHTepdepeHums 1 andpakums ceeta.

JlabopamopHbie pabomei.

HabniogeHve gencTBma MarHMTHOIO NOSIst Ha TOK

—  WN3yyeHune aBneHns anekTpoMarHUTHON UHOYKUNN.

— OnpepgeneHue yckopeHnsi cBOGOAHOMO NageHusi C NOMOLLBIO MasiTHUKA.

— W3mepeHne nokasatens npenomreHus ctekna.

— OnpegeneHne oNTUYECKON CUnbl N POKYCHOro pacCToAHUSA cobupatoLLemn NnH3bI.

— W3mepeHne anvHbl CBETOBOW BOSHBI.

AkmyanbHasi memMamuka OJsisi pe2uoHa

OKCKypcuun: B QnekTpoceTn, Ha TenedoHHble CTaHUMK, B Mara3mHbl «ONTUKa»,peHTreHKabuHeT B MONUKITMHUKE.

WHTerpaums npegmeTos

MHdopmaTmka: yCTPOMCTBO KOMMbloTEpa, TpaH3ucTopbl (p-n — nepexoq 10 ki.), anNeKTpoHHO-Ny4YeBast Tpybka, MogenmpoBaHMe BCEX
BUOOB ABWXeHUS (epaghuku, mabnuubl, Ouazpammsbl). PelneHne 3agad no anroputmy. MogennposaHve npoueccoB, NPOUCXOASALWNX BO
BceneHHon. MogenupoBaHue LenHon peakuuu.

Ceorpadms: Vicnonb3oBaHWe 3NeKTPOMarHUTHbIX U3Ny4YeHU B CeNbCKOM Xo3ancTaa (9 kn.)

Xumus: nsotonsl (8, 11 kn.), pagmoaktmBHoCTb (8 kn.), onbiThl Pe3epdopaa (11 knacc)




Buonorua: ¢otocmHTes (xumnyeckoe pencteue cseta 9-10 kn.), rmas, myTtareHHole (npu obnyyeHun — 6Guonorm9-10 kn.) —
Buonornyeckoe eNCTBNE PaaNOaKTUBHBIX U3ITYYEHWUNA.
[eorpadmsa: penbedHO-reonornyeckoe CTpoeHue (onpeneneHne Bo3pacTa FOpPHbIX Nopond, reornornvyeckoe neToucHuUcreHme — c
NCNonb30BaHMEM MeToAa paanoOakTUBHBLIX M30TOMOB.)
Paspnen 2. KeaHToBas cu3uka (18 yacos)
CtpoeHune atomoB. [NnaHeTapHaa moaenb atoma. KBaHTOBLIN XapakTep MOrMoLweHns U UCnyckaHusa ceeta atomamu. JInHendatble
cnekTtpbl. OnbiTbl Pe3epdopaa.
CocTtaB aTomMHoro siapa. MNpoToH, HENTPOH Y ANEKTPOH. 3aKOH JMHLUTEHA O NPOMOPLMOHANBLHOCTU Macchl U 3Heprun. [ledekT macc u
3Heprusa cBs3u aToMHbIX agep. PaguoaktueHocTb. MNepuoa nonypacnaga. Anbda-unsnydyeHue. beta-uanyyerve. lamma-usnyyeHue.
AnepHble peakumn. NctouHnku aHeprn ConHua v 3Be3. AaepHasn sHepreTuka. Jkonorndeckme npobnemsl paboTbl aTOMHbIX
anekTpocTaHuun. osaumeTpus. BnusHue pagnoakTUBHbBIX U3MYyHYEHUIN Ha XUBble OPraHu3Mbl. ONeMeHTapHbIe YacTuLbl.
dyHaameHTarnbHble B3anmMogencTeusS.
JlabopamopHblie pabomel.
— HabniogeHue cnnoLwwHOro U NIMHENYaTOro CNeKTPOB
N3yyeHne maTepumana paccymtaHo Ha 2 Yyaca B HeZento, Bcero 68 yacos B rog.
Mporpamma npegycmatpvBaeT (OPMUPOBAHWE Y LUKOSIbHUKOB OOLley4eOHbIX YMEHUA M HaBbIKOB, YHMBEpCarbHbIX Crnocobos
AEATENbHOCTN U KoYeBblX KoMneTeHunn. MNpuoputetammn Ans LWKONLHOro Kypca U3nKM Ha aTtane OCHOBHOro obuwero obpasoBaHns
ABNATCS:
No3HaBaTenbHas AeATEeNbHOCTb:
- Mcnonb3oBaHve AN No3HaHUA OKpYXKaroLero Mmpa pasnnyHbiX eCTeCTBEHHOHaY4YHbIX MeTOA0B: HabnoaeHue, namepeHue,
3KCMEePUMEHT, MOAEeNMPOBaHNE;
- bopMUpoBaHMEe YMeHU pasnuyatb pakTbl, rMNoTe3bl, NPUYMHbI, CNEACTBUA, AOKa3aTeNbCTBA, 3aKOHbI, TEOPUH;
- oBnageHne agekBaTHbIMU Cnocobamm peLleHnss TeopeTUYEeCKUX U SKCepuMeHTanbHbIX 3a4ay;
- npuobpeTeHne onbiTa BbIABWKEHUS MNOTE3 ANsi OOBbACHEHUS M3BECTHbIX (DAKTOB U 3SKCNEPUMEHTarbHON MNpOBEpPKU
BblBUraembIX rmnoTes.
MHdopmaLMOHHO-KOMMYHUKATUBHasA AeATENbHOCTb:
- BNageHue MOHOMOrMYecKon U OMarnorm4eckor peydbto, pasBuTue CrnocoBbHOCTU MOHMMAaTb TOYKY 3peHus cobecegHuka u
npu3HaBaTb NPaBO Ha MHOE MHEHMUE;
- MCNonb3oBaHWe ANd peLleHnsi No3HaBaTeNbHbIX U KOMMYHUKATUBHBIX 3a4a4 pasfyHbiX MICTOMHUKOB MHbopMaLumn.
PednekcuBHan AeAaTenbHOCTb:
- BNageHWe HaBblkaMu KOHTPOMNSA M OLEHKU CBOeW AesATerIbHOCTW, YMeHMeM npeaBuaeTb BO3MOXHble pesyrbTaTbl CBOUX
OencTBun:
- opraHusaums y4ebHon aeaTenbHOCTU: NOCTaHOBKa Lenu, NnaHpoBaHue, onpegeneHne onTMManbHOro COOTHOLLEHNS Lienm
N cpencTs.
- 3HayeHne PU3NKM B LLIKONIbHOM 06pa3oBaHnmN onpeaenseTca ponbio U3NYECKOM HayKn B XN3HM COBPEMEHHOro 00LLecTBa,
ee BNUSHMEM Ha TeMMbI Pa3BUTUSE HAYYHO-TEXHMYECKOrO nNporpecca.



Llensamu nsyyeHns omsnkm B cpeHen LWKore ABNATCS:

- bopmupoBaHMe y oby4valoLmMxca YMEHUS BUAETb U MOHUMATb LEHHOCTb 06pa3oBaHus, 3HAYMMOCTb (PU3NYECKOrO 3HaHWSA ANd
KaXxgoro 4yenoseka, HeE3aBMCUMO OT ero npodeccuoHanbHOM AEATENbHOCTU; YMEHUN pasnuyaTb (PakTbl U OLUEHKWU, CpaBHMBATb
OLleHOYHble BbIBOAbI, BUAOETb UX CBA3b C KPUTEPUSMU OLIEHOK W CBSA3b KpUTEpPUEB C OnpeaeriéHHoOM CUCTEMOW LIEHHOCTEW,
dopmynmpoBaTb 1 060CHOBbLIBaTb COOCTBEHHYO NO3ULINIO;

- dopmupoBaHue y obyvaroLmxcsa LenoCTHOro NnpeacTaBneHns 0 Mupe U ponu pusmkn B CO34aHUN COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTUHbI MUPA;

— yMeHUsi OBOBACHATL OOBLEeKTbl UM MPOLECChl OKpyXawlwen AeACTBUTENbHOCTU — MPUPOAHOM, COUManbHOW, KyNbTYpPHOW,
TEXHUYECKOW cpefbl, UCMOMNb3ys AS1S 3TOro ousnyeckme 3HaHus;

— npuobpeTeHne obydatowmmmncs onbita pasHoobpasHoON AeATENbHOCTU, ONbiTa NO3HAHWUS U CaMOMO3HAHUS; KITOYEBbLIX HaBbIKOB
(krroYEBBLIX KOMMETEHTHOCTEN), UMEIOLLNX YHUBEPCanbHOe 3HavYeHue O51s pasfnuyHbIX BUOOB AeATEeNbHOCTU, — HaBbIKOB peLleHus
npobnem, NPUHATUA peLleHniA, Noucka, aHannsa u obpaboTkn MHOPMaLUKN, KOMMYHUKATUBHBIX HABbLIKOB, HaBbIKOB U3MEpPEHUHN,
HaBbIKOB COTPYAHMYeCTBa, 3P EKTUBHOIO 1 6€30NacHOro NCNOMNb30BaHUS PasNUYHbIX TEXHUYECKUX YCTPOUCTB;

- oBnageHne CUCTEMON Hay4yHbIX 3HAHUA O PU3NYECKMX CBONCTBAX OKpYXarwLwero mmpa, 06 OCHOBHbIX (PU3NYECKNX 3aKOHaX U O
crnocobax Mx UCNonb30BaHWUs B MPaKTUYECKON KUSHW.

Mpu npenogaBaHnn NCNOMNb3YOTCH OpraHn3aunoHHbIe (POPMbl 0B6yYeHuUs:

- KnaccHoypo4dHasi cuctema;

- nabopaTopHble 1 NPaKTU4ECKMNE 3aHATUS,

- npUMeHeHne MyrnbTUMeaMMHOro maTepuana;

- peLleHne aKcnepuMeHTarnbHbIX 3a4ay;

- camocTosiTenbHas paboTa;

- BHeayauUTopHada n "gomalwHaga" pabora.

Ha noBblilweHne 3(PdEeKTMBHOCTU YCBOEHUS OCHOB (PU3NYECKOM HayKu HanpaBfieHO WCMNosib3oBaHWe MNpuHUUNa reHepanuvsaumm
y4yebHOro maTtepmana — Takoro ero otbopa n Takon MeTOoAMKM NpenogaBaHus, Npu KOTOPbIX MMaBHOE BHUMaHWe yaeneHo U3yvyeHuto
OCHOBHbIX (DaKTOB, NMOHATUN, 3aKOHOB, TEOPUN.

3agauun umsmdeckoro obpasoBaHus peLlaroTcsa B NpoLecce OBMafeHus LWKONbHUKaMU TEOPETUYECKUMIN U NPUKNAAHBIMU 3HAHUSMN
npwv BbINONTHEHUU NabopaTopHbIX PaboT 1 pelLeHnn 3agaq.

Mporpamma npegycMmatpuBaeT wucnonb3oBaHne MexayHapogHon cuctembl eaunHuy (CU), a B psge crnydaeB M HEKOTOPbIX
BHECUCTEMHbIX eANHWL, A0MYyCKaeMblX K MPUMEHEHWIO.

OCHOBHbIMW MeToZaMy NPOBEPKN 3HAHUMA N YMEHUI y4aLmMXcsa No pusmke SBNATCA YCTHBIM ONpoc, MMCbMEHHbIE U nabopaTopHble
paboTbl. K nUCbMeHHbIM hopMaM KOHTPOSS OTHOCATCS: (pusndeckne OUKTaHTbl, CAMOCTOATENbHbIE U KOHTPOSbHblIE PaboThl, TEeCThl.
OcHOBHble BMAbl NPOBEPKU 3HAHWA — TeKyllas M uToroBas. Tekylas npoBepka NPOBOAUTCH CUCTEMATUYECKM U3 ypoKa B YpOK, a
nToroeas — no 3aBepLieHnn TeMbl (pasgena), LWKosbHOro Kypca. KoHTponbHble paboTbl COCTaBneHbl B COOTBETCTBUN C NNaHUPOBaHNEM
no BCeM TeMam, Liefblo KOTOPbIX ABNAETCH NpoBepKa YCBOEHUA MmaTtepuana.

UtoroBoe noBTOpeHue (4 4yaca)



PaBHOMEpHOE M HepaBHOMEPHOE MpAMONiMHENHOoe ABwkeHue. Cunbl B npupoae. 3akoHbl coxpaHeHusi B MexaHuke. OcHoBbl MKT.
[[a30Bble 3aKOHbI. TensoBble sIBAEHUS.

Ne Pazpgen Yacbl
n/n

Tema ypoka
1 AneKkTpoanHamumka 46
1 B3aumopgencTeme TokoB 1
2 BekTop MarHMTHOM MHAYKUMU 1
3 Mogaynb BekTOopa MarHMTHom nHaykuuun. Cuna Amnepa 1
4 NabopaTtopHas pab6oTta Ne 1 «<HabniogeHve AencTBMA MarHUTHOrO NOJIAA HA TOK» 1
5 [encteme MarHMTHOro Nons Ha ABWXKYLLMECS 3apsiKeHHble YacTuLbl 1
6 ABneHne anekTpoMarHMTHOM UHAOYKUUN. 1
7 NabopaTtopHasa paboTta Ne 2 «<U3yyeHne siBNeHUs 3NeKTPOMarHUTHON UHAYKLIUN» 1
8 CamonHgykums. MHOYKTMBHOCTb 1
9 OneKkTpomMarHuTHoe nose 2
10 KoHTponbHasa paboTta N21 no teme «OCHOBbI 3NeKTPOAUHAMUKNY» 1
11 MexaHunyeckue konebaHus. 1
12 [JnHamuka konedaTtenbHoro konebaHmsa 1
13 NabopatopHasa pabora Ne3 «OnpepeneHue yckopeHusi cBOGoAHOro nageHuss ¢ nomolulbio | 1

MasiTHUKa».
14 rapMoHu4yeckue konebaHms 1
15 CBo60oaHble U BbIHYXXAEHHbIE 3NIEKTPOMArHUTHbIE KonebaHus 1




16 MpeBpaleHme aHeprnmn Npu ANeKTPOMarHNTHbIX KonebaHusax

17 [MepeMeHHbINANEeKTPUYECKUNTOK

18 "eHepupoBaHneaneKkTpuyeckonaHeprun. TpaHcopmaTopsl

19 lMponssoacTBo, Nepegada N NCNOSb30BaHNE ANEKTPUYECKON SHEPTNN

20 OnekTpoMarHuTHble KonebaHus.

21 KoHTponbHoOe TecTupoBaHue Nno TemMe «ANeKTPOMarHMTHbIe KonebaHus».

22 BonHoBble aBneHusi

23 XapakTepuCTUKN MexaHN4eCKnx BOJSIH

24 3BYKOBbIE BOJSIHbI

25 OrnekTpoMarHMTHas BosiHa.

26 MpuHUUNbLI pagnocBa3n

27 PacnpocTtpaHeHne pagvoBOIiH.

28 KoHTponbHas paboTta N2 2 no Teme «QneKTpoOMarHUTHbIe BOSIHbIY».

29 PasButne B3rnsgoB Ha npupoay ceeta. CKopocTb cBeTa

30 3aKoH OTpaXeHusi ceBeTa

31 3aKoH npernomMmneHus ceeta

32 NabopaTtopHas pab6oTta Ne 4 «<M3mepeHune nokasaTensa NperioMreHUs CTekna»
33 JlnHza. MNocTpoeHne nsobpaxxeHni, gaBaeMblX JIMH30M

34 NabopaTtopHasa paboTta Ne 5 «OnpeaeneHne onTU4ecKon cusbl U POKYCHOIro pacCToOAHUA

cobuparoLwen NUH3bI»




35

Oucnepcus ceeTta

36 CowicTBa CBETOBbIX BOSH 1
37 CneKTpbl 1 criekTparbHbIn aHanu3 1
38 NabopaTtopHasn pa6oTta N26 «M3mepeHune AnNUHLI CBETOBOM BOJIHbI» 1
39 MHpakpacHoe u ynbTpaduonetosoe wuanyvyeHne. PeHTreHoBCKMe Nyyu 1
40 [MocTynaTtbl TEOPUM OTHOCUTENBHOCTU 1
41 Penatusucrckaa guHamumka 1
42 CBs3b  Mexay Maccom N aHeprmen 1
2 KBaHTOBas ¢msuka 18
43 doToapdekT. 1
44 @POTOHbI. QHEPrNA N UMNYNbC POTOHA 1
45 MpumeHeHne gpoToadpdekTa 2
46 [laBneHne ceBeTa. XmuMunyeckoe AencTBme cBeTa. 1
47 CtpoeHune atoma. OnbiTel  Pesepdopaa 1
48 KBaHTOBbLIE rnocTynaTtbl bBopa. Jlasepbl 1
49 NabopaTtopHasa paboTta Ne7 «HabniopgeHue nMHen4YaTbIX CNEKTPOB» 1
50 O6o6watowmin ypok no teme "CBeToBble KBAHTbI" 1
51 KoHTponbHasa pabota Ne3 no tTeme «CBeTOBble KBaHTbI» 1
52 OTKkpbITME  PagMOaKTUBHOCTM. 1




53

CTpoeHue aTOMHOro siapa. SaepHble Cunbl

54 OHeprusa cBA3N aToOMHbIX aaep. AgepHble peakumm

55 HeneHve agpa ypaHa. LienHble sgepHble peakumu

56 Buonornyeckoe pOencTBrMe pagnoakTUBHBLIX U3NYYEHUN

57 KoHTponbHasa pabota Ne4 «®u3uka atoma u aTOMHOro ssigpa»
58 OnemMeHTapHble YacTuubl.

59 EonHaa dusmyeckas kaptnHa mmpa

3 NMoBTOpPEHME

60 PaBHOMepHOe 1 HepaBHOMepPHOE MPSMONTMHENHOE ABWXEHNE

61 Cwunel B npupoae

62 3aKOHbl COXpaHEHUs B MexaHuke

63

OcHoBbl MKT. M'a3oBble 3akoHbl. Tennosble ABAeHUs




MpunoxeHune k paboyven nporpamme no ousmnke

Ha 2023- 2024 y4ebHbIv rog

Yunteno CamcbikmHa O.B

Knacc 11Ab

KonunyecTtBo y4ebHbIx YacoB68 u.

KonunyectBo y‘-le6HbIX 4yacoB B Hegenw 2 u.

lMnaHnpoBaHMe CoCTaBrieHO Ha OCHOBE BTOPCKOM nporpaMmmbl Ang obuweobpasoBaTtenbHbix wkon B.A.Opnosa, O.®. KabapauHa,
B.A.KoposuHa.

YuyebHuk: [.A.Maknwes, b.6.byxoBues, H.H. Cotcknin. dnsmka. 11kn. M.: lNpoceeweHne, 2014



KaneH.qapHo-TemaTquCKoe nnaHnpoBaHue

Ne Paznen Tema ypoka Kon-so | Tum ypoka XapaKkTepuCcTUKU OCHOBHBIX BHUJIOB Hata
ypoka 4acoB JIeSITeIbHOCTU Y4aILTUXCsI
IaH (akt

1 BsaumoneiictBue TOKOB 1 Ypoxk YMeTh IPOBOAUTE AHATOTHUIO MEKIY
YCBOGHHUS 9JIEKTPUYECKUMHU U MarHUTHBIMU TOJISIMH,
HOBBIX n300pakaTh  CHIIOBBIE JIMHUM MarHUTHOTO
3HAHUHU T0JIS.

2 Bexrop MarHuTHON UHIYKIIUU 1 Ypoxk OOBSICHATE HA  IIPUMEPax, PUCYHKAX
IPUMEHEHNS | TPaBMIIO «OypaBumKay. [IpuMeHATs qaHHOE
3HaHUH, NPaBUIIO [UIS ONIpEeNICHUs HalpaBIeHHUs
YMEHUIl M | JMHUI MarHUTHOTO II0JIS ¥ HAaIpaBJIEHUs TOKa
HaBBIKOB. B IIPOBOJHUKE.

3 Monynbs BeKTOpa MarHuTHOM UHAyknuu. | 1 Ypoxk IIpuMeHATH NpaBUIIO «IEBOH PYKU» AJIL

Cuna Amnepa IIPUMEHEHUS | OINpEJENICHNUs HAIPaBJICHUS ICHCTBUS CUIIbL
3HaHUMH, Amnepa (JTMHUI MarHUTHOTO T10JIA,
YMEHUIl M | HampaBJIeHHs TOKa B IPOBOIHHUKE).
HaBBIKOB.
4 JlaGopaTopHas padoTa 1 Ypoxk DopMupOBaHUE IPAKTUUECKUX YMEHUN U
Ne 1 «Habawnenue aerdcTBUs NIPUMEHEHUSI | HABBIKOB.
MATHUTHOTO MOJISI HA TOK» 3HaHUA,
YyMEHUH U
DneKTpoIuHaM HABBIKOB
HKa (mpakTHYECK
ast pabora)
5 HetictBue MarHUTHOTO TIOJIst Ha | 1 Ypox YMeTh onpeaensaTb MOAyJb HallpaBlIeHNUE
JBIDKYIIHECS 3apSOKCHHBIC YaCTHIEL npuMeHeHust | cuiibl JIopeHna.
3HAHUH,
YMEHUH U
HaBBIKOB.

6 SIByieHue EeKTPOMAarHUTHON UHIYKLIUH. 1 Ypox IToka3zaTe Hay4YHYIO U IPAKTHYECKYIO
YCBOEHHUS BaKHOCTb 3TOr0 OTKPBITUSL. Y METh IPUBOJAUTH
HOBBIX pUMEPB] IPUMEHEHUS.
3HAHUUN

7 JlaGopaTopHas padoTa 1 Ypoxk dopMupoBaHUE IPAKTUYECKUX YMEHUN U

Ne 2 «H3yuyenne sIBJICHUS IIPUMEHEHHUSI | HaBBIKOB.
3J1eKTPOMATHUTHOM MHIYKLIMI» 3HAHUH,
yMEHUH U
HaBBIKOB
(TIpaKTHYeCK
ast pabora)
8 Camounaykuus. MTHIyKTUBHOCTD 1 Ypox IToHumate cMbICT  (DU3UUECKON BEJINYHHBI

YCBOEHHUSI

(MHAYKTUBHOCTE). YMETh HPUMEHSTH




11

12

13

14

15

16

17

18

DneKTpoauHaM
nKa

HOBBIX (OpMyJIBI IPU PELICHUH 3aa4.
3HAHUHU

DNeKTPOMarHuTHOE T0JIe Ypok IToHnMAaTh CMBICHT QU3NUECKUX  BEIUYUH:
MIPUMEHEHUS] | SHEPTUsi MarHUTHOTO MOJI,
3HAHUH, JJIEKTPOMArHUTHOE TI0JIe YMETh  OOBSCHHUTH
YMEHUII W | MPUYUHBI NOSBIICHUS JIEKTPOMAarHUITHOTO
HaBBIKOB. OISt

Kontposibnas paGora Nel mo Tteme Ypoxk YMeTh IPUMEHATH I0JIy4YEHHBIE 3HAaHUS Ha

«OCHOBBI JIEKTPOJIMHAMUKU» KOHTPOJII ¥ | IpaKTHUKe
KOPPEeKLUU
3HAHUMH,

YMEHUH U
HaBBIKOB.

MexaHUYECKHE KOIeOaHHS. Ypoxk Crnoco6cTBOBaTh Pa3BUTHIO HAYYHOTO
[IPUMEHEHUSI | MHUPOBO33PEHHUSL.
3HAHUH,

YMEHUH U
HaBBIKOB.

JuHaMuka Koie0aTeIbHOro KoineOaHus Ypok BriBoauTh ypaBHEHUE IBHKEHUS Tena,
MIPUMEHEHUST | KOJIEOJIOIIErocs Mo AeHCTBUEM CHII
3HaHUMH, YIIPYroCTH
YMEHUH U
HaBbIKOB.

JlaGopaTopHasi pa6orta Ne3 Ypok DopMHUpPOBaHUE NPAKTUIECKUX YMEHUN U

«OmnpenesneHue ycKopeHUusi CBOOOIHOI0O NIPUMEHEHHS] | HaBBIKOB.

NaJleHHus! ¢ NOMOLIbIO MASITHUKA. 3HaHUMH,

YMEHUH U
HaBbIKOB.

apMoHHYeckue KoedaHus Ypox Hcnonb30BaTh KUHEMAaTUYECKHUE YPABHEHUS
YCBOCHMS NP pelleHu! 3a1ad.

HOBBIX
3HAHUUN

CBoboaHbIe 17 BBIHYKJICHHBIC Ypox ITornMaTh CMBICHT QU3NUECKUX  SBICHUU:

3JIEKTPOMarHUTHbIE KOJIEOaHUs IIPUMEHEHUsI | CBOOOJHBIE U BBIHYKJCHHBIE
3HaHUH, ANIEKTPOMarHUTHBIC Kojebanus. [IpuBoanTh
YMEHUH U | IPUMEpBL
HaBbIKOB.

ITpeBpamienue SHEpPIrUu npu Ypok OOBACHATH NPEBpAILEHUE SHEPTUHU NIPU

2JIEKTPOMArHUTHBIX KOJIeOaHHIX MIPUMEHEHHUST | DJIEKTPOMATHUTHBIX KOJIEOAHHSAX U paboTy
3HaHUMH, KOJIeOaTEeNILHOIO KOHTYpa
YMEHUH U
HaBbIKOB.

[lepemenHsbIit VYpox IToHUMATh CMBICT (PU3MUYECKON BETUUNHBI

IJICKTPUUECKUN npuMeHeHus: | (mepemMeHHbIN TOK). OOBSICHATh MONyYeHUE

TOK 3HAHUH, MIEPEMEHHOr0 TOKa U PUMEHEHHE.




19-
20

21

22

23

24

25

26

27

28

DNeKTPOIUHAM
HKa

YMEHUH U

HaBBIKOB.

I'enepupoBanue Ypoxk Ilonumats npuHOMI ASHCTBUS FeHEpAaTOpa

3IEKTPUUYECKON YCBOCHHUS nepeMeH.Toka. OOBSICHATE YCTPOWCTBO U

SHEPIUU. HOBBIX MIPUBOJUTH IPUMEPHI IPUMEHEHUS

TparchopmaTops! 3HaHUM TparchopmaTopa.

IIpousBoncTao, nepeaaya u Ypok 3HaTh CIOCOOBI IPOM3BOACTBA

KCIONB30BaHUE IEKTPUUECKOH SHEpruu MIPUMEHEHHUs | 3NeKTposHepruu. Ha3piBaTh OCHOBHBIX
3HaHUH, noTpeOuTeNneit eKTpoIHEePrun. 3HATh
YMEHHH  H | CIOCOOBI Iepeiauyl ANEKTPOIHEPTHH.
HaBbIKOB.

DNeKTpOMarHuTHbHIE KoJIeOaHusl. Ypok PackprITh GU3UUECKUI CMBICT XapaKTEPUCTUK
IMPUMEHEHUS | KOoJeOaHWH.
3HaHUMH,

YyMEHUH U
HaBBIKOB.

KonTpoJibHOE TecTHPOBaHHE 110 TeMe Ypoxk YMeTh NpuMEHSATh MOTY4YCHHbIE 3HAHUS Ha

«DJIEKTPOMATHUTHBIE KOJIeOAHUS». KOHTPOJIA ¥ | IpaKkTUKe
KOppEKLUU
3HAHUH,

YMEHUH U
HaBbIKOB.

BonHoBbie sABNECHUS Ypox Crioco0cTBOBaThH Pa3BUTHIO HAYTHOTO
YCBOCHHUS MHPOBO33pEHUS
HOBBIX
3HAHUUN

XapakTepuCTUKA MEXaHUYECKUX BOJIH Ypok CdopmupoBath npeicTaBIeHHE O IJTUHE U
IPUMEHEHUS. | CKOPOCTH PAcIpOCTPaHEHUS BOJIH.
3HAHUH,

YMEHUH U
HaBbIKOB.

3BYKOBBIE BOJIHBI Ypok 3HaTh UCTOYHUKH 3BYKOBBIX BOJIH,
IPUMEHEHUS | 3aBUCHUMOCTb CKOPOCTH PAcIpOCTPaHEHUS
3HaHUMH, 3BYKOBOH BOJIHBI OT CPEIbl PACHPOCTPAHEHUS.
YMEHUH U
HaBbIKOB.

DneKTpOMarHuTHas BOJIHA. Ypok OOBSACHATH BOSHUKHOBEHHE H
IIPUMEHEHHUSI | PaclpOCTPaHEHHUE NEKTPOMArH. moJsl.
3HAHHMH, OnuceBaTh
YMEHHH ¥ | ¥ OOBSCHATH OCHOBHBIC CBOICTBA
HaBbIKOB. 3JIEKTPOMArHUTHBIX BOJIH

IIpuHIMIB pagroCBsI3H Ypox DopMHUpOBaTh HAYYHOE MUPOBO33PEHHUE.
YCBOGHMS
HOBBIX

3HAHUH




29

30

31

32

33

34

35-
36

37

38

DNEKTPOIMHAM
HKa

PacnpocTpanenue paauoBOIIH. VYpok PackppITh JOCTHKEHHS HAYKH B Pa3BUTHH
MPUMEHEHUs | CPEICTB CBA3U
3HAHUH,
YMEHUH U
HaBBIKOB.
KontpoJibnas padora Ypoxk YMeTh IPUMEHATH I0Iy4YEHHbIE 3HAaHUS Ha
Ne 2 o reme KOHTPOJII M | INpaKTUKe
«JJIeKTPOMATHUTHBIE BOJIHBI». KOppEKLUU
3HAHUMH,
YMEHUH U
HaBBIKOB.
Pa3BuTue B3IMISA10B HA MPUPOJY CBETA. VYpoxk CrocoOCTBOBATH PAa3BUTHIO HAYYHOTO
CkopocTb cBeTa YCBOGHHUS MHPOBO33pEHUS YMETh  OOBACHUTH
HOBBIX TIPUPOTY BO3HIUKHOBEHHS CBETOBBIX SIBJICHHI.
3HAHUHN
3aKOH OTpa)KeHUs CBETA VYpok [TonnMaTh cMbICT GU3NYECKUX  3aKOHOB!
npuMeHeHus: | mpuHOun  [roiireHca, 3aKOH OTpaKeHUs
3HaHMUH, cBeTa. BHIMOMHATH MOCTpOEHHE
YMEHHH | | M300paKeHHUH B MIOCKOM 3epkaie. PermraTs
HaBBIKOB. 3a1a4n
3aKOH MPEIOMIICHHUS CBETA VYpok [TonnMaTh cMbICT (PU3NUECKUX 3aKOHOB
IOpUMEHEeHHs | (3aKOH  TPEIOMIICHHS CBETa).  BBITONHATH
3HaHUH, MOCTpOCHNE H300pakeHIH
YMEHUH U
HaBBIKOB.
JladopaTopnas pa6oTa Ypok PopMHUPOBAHUE NPAKTUUECKUX YMEHUN U
Ne 4 «Mzmepenne noxasarteJist NIPUMEHEHHS | HABBIKOB
NpeaoMJIeHHS CTEKJIA» 3HAHHH,
YMEHUH U
HaBBIKOB
(npakTHyeck
ast pabora)
JIunza. [Toctpoerne n3o0pakeHHH, Ypoxk 3HaTh AeiicTBHE coOMparomei u
JlaBaeMbIX JIMH301 MPUMEHEHUs. | pacceuBaroleil TMH3, TOHUMATb, Kak
3HaHUH, HOJTy4aeTcst H300pakeHUue IIPH TIOMOIIHU JTHH3bI
yMEHUH U
HaBbIKOB.
JlaGopaTopHasi padora Ne 5 Ypoxk DopMupoBaHUE IPAKTHYECKUX YMEHUN U
«Onpenesenne ONTUYECKOH CHIIBbI U IPUMEHECHUS | HABBIKOB
(doxycHoro paccrosiHusi coouparoei 3HAHUH,
JIMH3BDY YMEHUH U
HaBBIKOB
(npakTryeck
as pabota)
Jucnepcus cBeta VYpoxk [ToHnMaTb CMBICT (PU3HYECKOTO  SIBJICHUS

YCBOCHHUS

(mucniepcust  cBera). OOBICHATH




HOBBIX 00pa3oBaHKeE CIUIOLIHOTO CIIEKTpa IIpU
3HAHUH JIUCTIEPCUU

39 CpoiicTBa CBETOBBIX BOJIH Ypoxk ITornMaTh CMBICT HU3HUECKUX SBICHUIA:
npuMeHeHus1 | uaTepdepenus, nuppakius. OOBICHATH
3HaHUH, YCIOBHE  IOJIy4EHMs yCTOMUIMBOI
yMeHHH ¥ | HHTep(epeHINOHHOH KapTuHEL. [loHnMaTs
HaBBIKOB. CMBICIT (PU3MYECKUX TTOHATHI: €CTECTBEHHBIN 1

HOJISIPU30BAHHBIN cBeT. [IpUBOAUTE IpUMEpBI
IPUMEHEHNsI MOIIPU30BAHHOTO CBETA

40 CHexTpsl U CTIeKTpabHbINA aHaIN3 VYpox 3HaTh O MPUPOE U3MYUEHHS U MOTJIOIEHHs
YCBOCHHUS CBeTa TeJlaM1
HOBBIX
3HAaHUHU

41 JlaGopaTopHas padora Ne6 Ypoxk DopMupOBaHUE IPAKTUYECKUX YMEHUN U

«HM3MepeHne 1IMHBI CBETOBOM BOJTHBI) MPUMEHEHUS] | HaBBIKOB

3HAHUH,
YMEHUH U
HaBBIKOB
(TIpakTHYeCK
ast pabota)

42- WudpakpacHoe u yabrpaduoneroBoe VYpok ITpuBoauTb, MpPUMEPHI IPUMEHEHHUS B

43 HU3TydeHHe. PeHTreHOBCKHE ITyqn IPUMEHEHUS | TeXHHUKE Pa3INYHBIX BUIOB
3HaHUH, 3JIEKTPOMATrHUTHBIX U3Iy4eHUN
YMEHUH U
HaBBIKOB.

44 ITocTynaTsl TEOpUH OTHOCUTENTBHOCTH VYpoxk ITo3HaHue Hay4HOI KapTHHBI MHpa
YCBOCHUS
HOBBIX
3HAHUHN

45 PensTuBUCTCKAs AMHAMUKA VYpok HayuuTb NpUMEHATH NOCTYNATHI 115
IPUMEHEHNS | J0Ka3aTEeIbCTBA TEOPHUH OTHOCHTEILHOCTH
3HAHUH,
YMEHUH U
HaBBIKOB.

46 CBs3p  MEXKAY Maccoit ¥ 3Hepruei VYpok IToka3aTh rpaHHIIbl IPUMEHHUMOCTH MEXAHUKH
npumeneHus | Herotona
3HAHHMH,
YMEHUH U
HaBBIKOB.

47 DoTordhdexT. Ypox OOBACHATH KOPITYCKYIAPHO-BOJHOBOM
YCBOCHUS Jyasu3M.
HOBBIX
3HAHUN

48 @otoHbI. DHEprust U UMITYIIBC (HOTOHA VYpok N3y4nTh OCHOBHBIE CBOICTBA (JOTOHA

TIPUMCHCHUSA




49-
50

51

52

53

54

55

56

57

KBanrtoBas
¢bmuka

KsanToBas
¢duzuka

3HAHUH,
YMEHHUH u
HaBBIKOB.

IIpumenenue potorhhexTa

Ypox
[IPUMEHEHHUS
3HaHUMH,
YyMEHUH U
HaBbIKOB.

[IpuBOANTH IPUMEPDI IPUMEHEHUSI
(hOTO2TIEMEHTOB B TEXHHKE.

JlaBreHre cBeTa. XUMHUECKOE IEHCTBHE
cBeTa.

Ypox
[IPUMEHEHUS
3HAHUMH,
YMEHUH U
HaBBIKOB.

ITpuBOIUTH PUMEPBI B3aUMOJECHCTBUS CBETA
U BEIleCTBA B IPUPOJE U TEXHHUKE

Crpoenne aroma. OnbITel - Pesepdopna

VYpox
[IPUMEHEHUS
3HAHUH,
YMEHUH U
HaBBIKOB.

DopMUpPOBaTh HAYYHYIO KAPTUHY MUpA. 3HATh
cTpoeHue aToma 1o Peszepdopry

KsanroBele mnocrynatsl bopa. Jlasepsl

Ypok
[IPUMEHEHUS
3HAHUH,
YMEHUH U
HaBbIKOB.

IIpuBoauTs npUMEpHI IPUMEHEHUS Ja3epa B
TEXHHUKE, HayKe.

JladopaTopnas padota Ne7
«HabnroneHue JIMHEHYATHIX CIEKTPOB»

Vpox
MIPUMEHEHUS
3HAHUH,
YMEHUH U
HaBBIKOB
(npakTryeck
ast pabora)

YMeTb IPUMEHSTh HOJIy4eHHbIC 3HAHUS Ha
npakTuke. Pabora ¢ pucynkamu

O6o0marommii ypok mo teme "CBeTOBbIE
KBaHTHI"

Ypox
IIPUMEHEHUS
3HAHHMH,
YMEHUH U
HaBBIKOB.

Vmetb TIPUMEHATH NTOJTYYCHHBIC 3HAHUS TPU
pCUICHUA (1)I/I3I/I‘{€CKI/IX 3ajaad.

KonTpoabnas pa6ora Ne3 no teme
«CBeToBbIC KBAHTBI»

Ypok
KOHTpOJIA |
KOPpPEeKIHUH
3HAHHMH,
YMEHUH U
HaBbIKOB.

YMeTh NpUMEHATh
NOJIY4YEHHBIE 3HAHUS HA IPAKTUKE

OTKpbITHE  PaJUOAKTUBHOCTH.

VYpox
YCBOCHUS
HOBBIX
3HAHUU

3HaTh 00nacTH IpUMEHeHus anb(da-, 6eTa-,
raMMa-u3JTydeHui




58 CrtpoeHue aTOMHOTO sjipa. SlnepHbie VYpox IToHUMAaTh CMBICT (PU3HYECKHIX MOHITHH:
CHJIBI IIPUMEHEHHUSI | CTPOCHUE aTOMHOTO SApa, SACpHbIE CUIIBI.
3HaHUH, ITpuBOIUTH PUMEPBI CTPOCHUS AJEP
YMEHUIl M | XUMHYECKUX DJIEMEHTOB
HaBBIKOB.
59 OHeprus cBsA3U aTOMHBIX s7ep. SnepHble Ypoxk ITornMaTh CMBICT (PU3HUECKOTO HOHSTHSL:
peakuuu MPUMEHCHHUS | SHEPTHs CBA3M spa, AeeKT Macc. Pemarts
3HaHUH, 3a]la4d Ha COCTABJICHUE SIACPHBIX PEaKIUi,
YMEHUH U | OIpEAEICHUE HEU3BECTHOI'O HJIEMEHTA
HaBBIKOB. peakuuu.
60 Jenenue sinpa ypana. LlenHele sinepHble Ypoxk OOBSICHATE eJICHHE Spa ypaHa, IEeHYI0
peaxkuuu IIPUMEHEHHUSI | PEAKLHUIO
3HAHUH,
YMEHUH U
HaBBIKOB.
61 Buonoruueckoe peicTBue Ypok ITpruBOIUTH MPUMEPHI UCTIOIB30BAHUS
PalMOaKTUBHBIX U3ITY4YEHUI IIPUMEHEHUS | ANCPHOM SHEPTHU B TEXHUKE, BIUSHUS
3HaHUH, PaluOaKTUBHBIX U3IIYUYEHUH Ha KUBBIE
YMEHHH ¥ | OPTaHU3MBL, Ha3bIBATH CIIOCOOBI CHIKEHHS
HaBBIKOB. 9TOr0 BIHSAHUA. [IpHBOAUTE THpHMEPHI
9KOJOTMYECKHX HpobieM 1pu padote
ATOMHBIX JICKTPOCTAaHIMI 1 HAa3BIBATh
CIOCcOOBI peIICHHs ATHX IMpobiieM
62 KonrtpoiabHas paGora Ne4 «@Pusuka Ypoxk YMeTh IPUMEHATh IOJIy4YEHHbIE 3HaHUS Ha
aToMa U aTOMHOIO SIPa KOHTPOJNISI W | TIPaKTHUKE
KOPPEKLUU
3HAHUH,
YMEHUH U
HaBBIKOB.
63 DieMeHTapHBIC YaCTHIIBI. Ypok 3HaTh OCHOBHBIC ATAIbl B Pa3BUTHH (PU3UKU
IIPUMEHEHUS | JJIEMEHTapHBIX YacTHUIL.
3HAHUH,
YMEHUH U
HaBBIKOB.
64 Enunas ¢usnueckas kapTHHA MEpa Ypok OOBACHATH T'paHULbI IPUMEHUMOCTH
IpUMEHEeHNS | (U3MYECKUX 3aKOHOB M TEOPHH.
3HAHUH,
YMEHUH U
HaBBIKOB.
65 PaBHOMEpHOE U HEPAaBHOMEPHOE Ypok 3HaTh MOHATUS: MIyTh, IEPEMELIECHUE,
HPSMOJINHEHHOE IBIKEHIE IPUMEHEHNS | CKaIIpHas M BEKTOpHAs BEJIMYMHEL YMETh
3HAHHH, U3MEPATh BpEMs, DPACCTOSHUE, CKOPOCTb U
YMEHHH  H | CTPOHTH rpaduKu.
HaBBIKOB.
66 Cuiibl B pupoze Ypok 3HaTh 3aKOH BCEMUPHOTO TSTOTEHUS, TOHATHSL:

NPUMCHCHHUSA

nedopmaryst, Cuiia TSHKECTH, YIIPYTOCTH,




67

68

IToBTOpenue

3HaHUH, TpEHUs, BeC Tela. YMEeTh pellaTh
YMEHMM ¥ | mpocTeWinue 3a1auu
HaBBIKOB.
3aKOHBI COXPaHEHUs B MEXaHUKE Ypok 3HaTh: 3aKOH COXPaHEHHs UMITYJbCA, 3aKOH
MIPUMEHEHUS | COXpaHEHUS SHEPTUHU, TPAHUIIBI
3HAHUH, MIPUMEHUMOCTH 3aKOHOB COXPaHEHUS.
yMmeHuil 1 | OOBACHATH U MPUBOAUTEH IPUMEPHI
HaBbIKOB. MPaKTUIECKOTO UCTIONB30BaHUS (PHU3UIECKUX
3aKOHOB YMETh  BBIUHCIATH:  paboTy,
MOIIHOCTb, SHEPTHIO, CKOPOCTH U3 (POpMYIIBI
3aKOHA COXPAHEHUS YHEPTHH, PeIIaTh
TUIOBBIE 331241 HA 3aKOHBl COXpAaHEHUS,
00BSICHATh TPaHUIIBI IPUMEHUMOCTH 3aKOHOB
OcnoBbl MKT. I"a30BbIe 3aKOHBIL. Ypoxk 3HaTh: IIJIAHETAPHYIO MOJIEIb CTPOCHUS aTOMa,
TensoBele IBIEHUS IIPUMEHEHUS | ONpeesIeHHUs H30IPOLECCOB, BHYTPEHHEH
3HAHUH, SHEPTHH, CIIocoOkl ee m3MeHeHHs. [[oHMMaTh
ymenuit  u | ¢usnveckuit cMpicni MKT. OOBSICHATE U
HaBBIKOB. aHanusuposats KIIJ[ TemoBoro nBuratens.

IIpuBoaNTE TPUMEPHI, OOBSCHSIIOMINE
ocHoBHbIE TT0J10keHNsT MK T BrraucisaTs
napaMeTpbl, XapaKTepU3YIOLIIe
MOJIEKYJISIPHYIO CTPYKTYpPY BELIEeCTBa,
OMpeAeIsATh  XapakTep U30IpolLecca 1o
rpaduKam.




Konnuyectso KOHTPOJIbHbIX pa60T, npakTn4yeckasd 4actb

UeTBepTb

I I 1] v loa
Bug paboThl
KoHTpornbHas 1 1 1 1 4
paboTa
JlabopaTtopHas 3 1 2 1 7
paboTta

JTaBopaTopHkie paboThbl

HaTta

Ne Tema

HabnogeHne oencTBnus MarHMTHOroO Nons Ha TOK

I/Isyqume ABNEeHnA 3ﬂeKTpOMaFHI/ITHOI7I MHOYKUNN

OnpeneneHne yckopeHnst CBO60AHOro NageHns ¢ NOMOLLbIO MasTHUKA

M3amepeHne nokasaTtens npesioMneHns ctekna

A B W N~

OnpeneneHne onTUYecKon curbl U POKYCHOrO pacCcTosHUS cobupatoLLen
NUH3bI

(o]

M3amepeHne annHbl CBETOBOW BOSTHbI

7 HabniogeHne CnnowHoro n nMHen4YaToro cnekTpa

KoHTponbHble paboTsl

[ata Ne Tema
1 OcHOBbI anekTpoanHaMnNKn
2 ONeKTPOMarHUTHbIE BOSHbI
3 CBeTOBblE KBaHTHI
4 dunsnka aToMHOro sgpa
Peanuaauvm pernoHanbHOro KOMNOHeHTa
HanpaBneHue Homep ypoka B Tema ypoka KonnyectBO MUHYT
peanusauum TeMaTU4ecKom
nnaHUpoBaHUU
Skonornyeckoe 5 [lenctBue marHMTHOro nomnsg Ha 25
OBUXYLLMECS 3apsKEHHbIE YacTulpl.
fBneHve anekTpoMarHUTHON UHAYKLNN. 15
16 CB0obGOAHbIE U BBIHYXAEHHbIE 15
3MNeKTpoMarHWTHble konebaHus
17 lMpeBpalyeHne aHeprum npm 40
3NEKTPOMAarHUTHbIX kKonebaHusix
19,20 "'eHepupoBaHNE 3NEKTPUYECKON 40
3HEpPruu.




TpaHcdhopmaTtopbl
21 MponssoacTBo, Nepenada m 40
MCNONb30BaHME 3NEKTPUYECKON IHEPTUN
26 3BYKOBbIE BOJSIHbI 15
28 MpuHUMNbI pagnocBeNa3aun. 20
29 PacnpoctpaHeHne paguoBoOSiH. 40
35,36 JInnza. MNMocTpoeHne n3obpaxxeHni, 20
[JaBaeMbiX NMH30M
39 CBoWcTBa CBETOBbIX BOJIH 20
42,43 WHdbpakpacHoe u ynbTpaduoneTosoe 40
n3nyyeHve. PEHTreHoBCKME Ny4m
49,50 MpumeHeHne oToadbdekTa 35
51 [aBneHune ceeTa. Xumm4yeckoe 25
[encTBue ceerta.
53 KBaHTOBblE nocTynatbl bopa. 25
Jlasepbl
57 OTKpbITUE  PagMOaKTUBHOCTM. 25
61 Buonornyeckoe pgencrteue 40
pagnoakTUBHBIX U3NYyYEeHWUN
64 EouHasa dusndeckasa kaptmHa mupa 40

UTOrO: | 480 MuH.(84)

MNepe4yeHb y4eOHO — MeTOaQNYECKOro obecneyeHus.
PeKomeHnyemaﬂ nutepartypa.

dusuka: Yueb.ana 11kn. obweobpasosar. ydpexagerHun / I.A. Makuwes, B.6. bByxosues,
H.H. Cotckuit. — 15-e usg. — M.: lNpoceeleHue, 2014.

MoypouHble paspaboTkm no dusmke: K yd4ebHuky [.A.Msakuwesa. b.b.byxoBueBa wu
H,H.CoTtckoro«®usuka. 11knacc»: / B.A.Bonkos.-M.: BAKO, 2006./

dpoHTanbHble nabopaTopHbie 3aHATMA NO puaunke B 7-11 knaccax obuieobpasoBaTenbHbIX
yuypexgeHun: kHura ana ydutensa /B.A.bypos, HO.M.Ouk un gp.- M.: lpocselieHue:
Y4yebH.nut.,1996./

KoHTponbHO-n3meputeneHble Matepuansl. ®usmka: 11 knacc: Kk yyebuuky [/ [.A.
Msikuwesa, b.b. byxoBueBa, H.H. CoTtckoro «®usmka. 11knaccy»: / H.N. 3opuH.-M.: BAKO,
2011./

OnopHble KOHCNEKTbl U pas3HOYPOBHEBble 3afaHusA: K Yyy4ebHuky [.A.Msakumwesa.
b.6.byxoBuesa n H,H.Cotckoro«®usunka. 11 knacc»: / E.A.MapoH- M.: lNpoceeLyeHue,,
2008./

OnopHble KOHcnekTbl U aunddepeHuMpoBaHHble 3agadn: K y4dyebHuky [.A.Msakuwesa.
B.6.byxoBueBa 1 H,H.Cotckoro«®usumka. 11 knaccx»: / F0.C.KynepwtenH- Cl6.: CeHTabpb,
2004./

®usuka -11: angaktmyeckne matepmansl : yyebHo-meTogmyeckoe nocobue /A.E.MapoH,
E.A.MapoH —M.: [ipocha, 2004./

dusuka: 11 knacc: TecToBble 3afaHNs K OCHOBHbIM y4ebHukam: paboyasn TeTpagb. / H.A.
3opuH — M.: Bkemo, 2009. (ABC.Bce yposHu EIMI)




®dusmka-11. PasHoypoBHEBbIE CAMOCTOATENbHbIE N KOHTPOMbHbIE paboThl./J1.A. Knpuk —
M.: Unekca,2006./
dusuka: cbopHuk 3agaHum n tectos: 10-11 knacc./ N.A.Upogosa —M.: Bnagoc, 2001./
dusumka. 11 knacc. PasHoypoBHEBbIE CaMOCTOATENbHbIE N TEMAaTUYECKNE
KOHTponbHble paboTel Anga nogrotosku k MMA /J1.A.Kupuk, A.V.HypMmuHckmin.- M.:
Nnekca,2012./
®uauka: 11 knacc: KoHTponbHble paboTsl B HoBOM hopmarte. /N.B.'ogos..-
M.:UHTennekT-ueHTp,2011/
dusnka. TpeHaxep. YHMBepcanbHoe u3gaHne ansa noarotoekn k EM3. /J1A.
Kupuk — M.: Unekca,2009./
dum3nka. 11 «knacc. EIM3. Okcnpecc-anarHoctuka. /C.A.Cokonosa.- M.:
HauunoHanbHoe obpasoBaHue, 2013./
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