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1. TlosicHuTenbHAs 3aMKCKA

Jlannast paboyasi mporpaMma, TEMaTHUYECKOTO U MOYPOYHOIo IJIAHUPOBAHUS U3yYeHUS (U3HUKU B
11 kiaccax (68 yacoB, 2 yaca B HE/IEI0) COCTaBJIEHA HA OCHOBE TIporpamMmbl ['.5. MsikuiieBa st
o0mieo0pa3oBaTeNibHbIX — yupexkaeHuid. V3yuenume ydyeOHOro wmarepuana mpearoiaraet
ucnonb3oBanune yuyeOnuka Mskumes I.5., byxosues b.b. «®usuka 11». «[IpocBemenue», 2014
r., A.Il. PeimkeBuu «CoopHuK 3a1a4 o pusuke» 10-11xkmaccsl «IIpocsemenne», 2013 r.

B paGouyto nmporpammy BHeceHbl m3MeHeHHs. Pabodast mporpaMmmMa cocTaBjeHa B COOTBETCTBHH
C y4eOHBIM TUTAHOM HM3YyYeHHs Kypca (u3uku — 2 yaca B Hemenro, 70 4acoB 3a Tof, W3 HHUX
BHYTPHUIIPEAMETHBIN MOnylib« Pewtenue 3adau noeviuennoii ciuoxcnocmux»-21 yvac. Beenena
tema «lloBropenue kypca ¢usuku 7-10 kimaccoB» B CBSI3U C T€M, 4YTO, OMUPASICh HA paHee
M3YyYEHHBIM MaTepuaj, ydalluMmcsl Jierde yCBOMTb HOBBIM Ha Oojee BbICOKOM ypoBHe. Ha

MIOBTOPEHHE OTBOAMTCA 4 yaca B CUCT PE3€PBHOTO BPEMEHU. YPOBEHb 00yueHUs — 0a30BBIN.

TemaTn4yecKHX KOHTPOJBLHBIX PadoT (32a4€TOB) — 6 4YacoB..
AIMHHHCTPATHBHBIX KOHTPOJIbHBIX padoT) —2 yaca.
JlabopaTopHbIX padoT-9 yacos.

®opma nosydeHusi 00pazoBaHus — OuHas ( B IEPHOJ KapaHTHUHA — IUCTAHLMOHHAS).

Nrorosas mpoMexyToUHas aTTeCTaIus TPOBOAUTCS B BUJIE KOHTPOIBHOM paboThl B hopmare OI'D.
Cpoxk peanu3zauum padoyeii nporpammsl — 2022-2023 yueOHBIi To1I.

u €N U3YICHUSA

I/ISy‘-IeHI/IC (I)I/ISI/IKI/I B OCHOBHOM IIIKOJIE HAITPpaBJICHO Ha JOCTHUKCHUC CICAYIOIUX LEeICH:

* 0céoenue 3Hanull 0 PyHIaMEeHTaIbHbIX (PU3NYECKUX 3aKOHAX U MPUHIIMIAX, JIEKAIUX B OCHOBE
COBpEMEHHOM (pU3MUeCcKOil KapTUHBI MUpPa; HaU0OJIEe BaKHBIX OTKPBITUSIX B 00J1aCTH (PU3UKH,
OKa3aBILUX OIpeJeIIAOlIee BIMSHUE Ha Pa3BUTHE TEXHUKHU U TEXHOIOTUU; METOaX HAay4YHOI'O
[IO3HAHUS PUPOJIBI;

* os6nadenue ymeHuamu TPOBOAUTh HAONIONEHUS, IUIAHUPOBATh U BBINOIHATH AKCIIEPUMEHTHI,
BBIIBUTATh THUIIOTE3bl U CTPOUTH MOJEIHM, MPUMEHATH IOJyYEHHbIE 3HAaHUSA 1O (U3MKE AN
OOBSCHEHHsT Pa3HOOOpa3HBbIX (U3UUECKUX SBICHUH U CBOWCTB BEIIECTB;  MPAKTHUYECKOTO
UCIONB30BaHUS  (U3MYECKUX 3HAHWN; OLEHUBATh JIOCTOBEPHOCTH €CTEeCTBEHHOHAYYHOU
uHpOpMaLuY;

* pazeumue TO3HABATEIBLHBIX MHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
mporecce MPHOOpPETeHUsT 3HAHMM M yMEHUH 10 (QHU3UKE C HCIOJIb30BAHUEM DPA3TUYHBIX

MCTOYHHUKOB MH(POPMAIK U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTU;



* gocnumanue yOS)KICHHOCTH B BO3MOXXHOCTH TIO3HAHHSI 3aKOHOB IPHUPOJBI; HCIIOIb30BAHUS
NOCTIDKEHUH (U3MKH Ha Olaro pa3BUTHS YEJIOBEUECKOW LMBHIIM3ALMK;  HEOOXOAMMOCTHU
COTPYIHHUYECTBA B MPOIECCE COBMECTHOTO BBIMIOJHEHUS 3aja4, YBAXKHTEIHLHOTO OTHOIICHHS K
MHEHUIO OIIMOHEHTa NPU OOCYXACHUU MPOOJIEM €CTECTBEHHOHAYYHOTO COJEPIKAHUS; TOTOBHOCTH
K  MOpAaJbHO-ITHYCCKOH  OICHKE UCTIOJB30BaHMS ~ HAYYHBIX JOCTHIKCHHM, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTy OKPYXKAIOIIEH Cpelibl;

* UCHONb308AHUE NPUOOPEMEHHBIX 3HAHUN U YMEHUH IS pPeUIeHHs NPaKTUYSCKUX 3a7ad
MOBCETHEBHON JKM3HM, oOOecledeHrus O€30MacHOCTH COOCTBEHHOW JKU3HHU, PAIMOHAIBHOTO

MIPUPOJIOTIONB30BAHUS U OXPAHBI OKPYKAIOLIEH cpeibl.

3anayu u3yvyeHus

Pabouas nporpamma npemxycMmarpuBaeT GOpMHUPOBAHUE Y MIKOJIBHUKOB OOIICYYCOHBIX YMEHUN U
HAaBbIKOB, YHUBEPCAJIbHBIX CIIOCOOOB AESITEIbHOCTH U KIIIOUYEBBIX KoMmneTeHUui. [IpuopureTamu
JUIS IKOJIBHOTO Kypca (DU3MKM Ha 3Tarie OCHOBHOIO OOIIEro 00pa3oBaHUs SIBIISIOTCS
(dopMupoBaHue: MeTanpeIMeTHbIX KOMIIeTeHIMIi, B TOM UHCJIE MPeIMeTHbIX KOTHUTHBHBIX M
CHeHAJLHBIX 3HAHUM:

Ilo3naBare/ibHAS 1EATEJBHOCTD:

* MCII0JIb30BAaHUE JJIs1 TO3HAHUSI OKPYXKAIOLIEr0 MUpa pa3Iu4HbIX €CTECTBEHHOHAYYHBIX
METOZIOB: HaOJI0ICHUE, U3MEPEHHE, IKCTIEPUMEHT, MOJIETTUPOBAHUE;

* (popMupoBaHMe yMEHUI pa3nuyarh (aKThl, TUIIOTE3bl, IPUUNHBI, CIEICTBUS, JA0KA3aTeIbCTBA,
3aKOHBI, TEOPHH;

* OBJIaJICHHE a/IEKBAaTHBIMH CIIOCOOAMH PELICHUS TEOPETUUYECKUX U HKCIIEPUMEHTAIbHBIX 3a/1a4;
* IPHOOPETEHNE ONBbITA BBIABM)KEHUS TUIIOTE3 711 OOBSICHEHUS U3BECTHBIX (DAKTOB U
AKCIEPUMEHTAJIbHON TPOBEPKU BbIIBUTAEMBIX THUIIOTES.

Hngopmayuonno-KOMMYHUKAMUBHAA 0eAMENbHOCb:

* BJIaJICHHE MOHOJIOTUYECKON U TUanioruueckoil peupto. CrnocoOHOCTh NOHUMATh TOUKY 3PEHHUS
cobeceHNKA U IPU3HABATh IPAaBO Ha HHOE MHEHUE;

* HCIIOJIb30BAHUE JUISI PELLICHHs [T03HABATENIbHBIX U KOMMYHUKATUBHBIX 337124 PAa3JIMYHbIX
MCTOYHHUKOB HH(POPMAIIHH.

Peprexcuenan oeamenvnocms:

* BJIaJICHUE HaBbIKAMU KOHTPOJIS U OLIEHKU CBOEH JEATEIBHOCTH, YMEHUEM NIPEABUIETH

BO3MOKHBIC PE3YJIbTAaThl CBOUX JEHUCTBUIL:



* OpraHuzaiys yueOHO! JAesITeIbHOCTH: IIOCTaHOBKA 1I€JIH, TJIAHUPOBAaHUE, OIIPEIEIICHNE
ONTUMAJIbHOTO COOTHOUIEHUS LEIN U CPEICTB.

ba3oBelii ypoBeHb M3y4yeHHs (PU3MKHU OPUEHTHPOBAaH Ha (OPMHpOBAaHUE OOILEH KyIbTYpbl U B
OoyplIel CTENEHW CBA3aH C MHUPOBO33PEHUECKHMH, BOCIMTATENbHBIMH U PA3BUBAIOLIMMHU
3aa4amMu o0IIero 00pa30BaHus, 3a/1a9aMH COIMAIIU3AIUH.

Pabouas mporpamma M MoypodHOE IUIAHUPOBAHUE BKJIIOYAET B c€0s OCHOBHBIE BOIIPOCHI Kypca
¢m3uku 11 kmacca NpeayCMOTPEHHBIX COOTBETCTBYIOIIMMH pas3aeiiaMu | ocyaapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHapTa MO (PU3UKE.

OcHOBHOW Marepuan BKIIOYEH B KaXIbl pazfen Kypca, TpeOyeT IIIyOOKOro M IPOYHOTO
YCBOEHMSI, KOTOPOE CIIEAYET JA00MBAThCA, HE 3arpyasl HamsTh y4YalllMXCsl MHOXXECTBOM YacThIX
¢dakroB. TakuM OCHOBHBIM MaTe€pHalIOM SIBISIIOTCS UIS Kypca (PU3MKK 3aKOHBI COXpPaHEHUS
(9HEprUH, UMIYIbCA, HIEKTPUICCKOTO 3aps/a); A1 KBAHTOBOH ()M3UKH — KBAaHTOBBIC CBOHCTBA
CBETa, KBAHTOBbIE IOCTYNaThl bopa, 3aKOH B3aMMOCBSI3M MacChl U 3HEpruu. B OCHOBHOM
MaTepuan TaKKe BXOAST BA)KHEHIIME CIEACTBUS W3 3aKOHOB U TEOpHIl, UX MPAKTUUYECKOE
npuMeHenue. M3ydeHue (u3MUecKHX TEOpUil, MHPOBO33pEHUECKAas WHTEPIIPETAlHsl 3aKOHOB
(bopMHPYIOT 3HAHHS yUYAIIUXCS O COBPEMEHHOM HAayYHOW KapTHHE MHUPA.

W3yuyeHne MIKOJBHOTO Kypca (PU3HMKH JOHKHO OTpa)KaTh TEOPETHKO-TIO3HABATEILHBIC ACTICKTHI
y4eOHOro Marepuajia — rpaHULbl IPUMEHUMOCTH (PU3NYECKUX TEOPUN U COOTHOLICHUS] MEXKIY
TEOPUSIMHM PA3IUYHON CTENeHH OOIIHOCTH, POJb ONbITa B (PU3MKE KAaK MCTOUYHUKA 3HAHUNH H
KpUTEpUsl NPABUIBHOCTH TEOpPUH. BOCIHTAaHMIO ydaluxcsl CIIy»KaT CBEIEHHs O IMEepPCHEKTHBAX
pa3BUTH (GU3MKU U TEXHUKH, O POJIH (PU3UKH B yCKOPEHUH HAy4YHO-TEXHUUECKOTO Tporpecca, U3
WCTOPHUH Pa3BUTHSA HAyKH (MOJEKYISIPHO-KMHETUYECKOW TEOpUH, YUEHHS O MOJAX, B3IVISA0B Ha
IIPUPOJY CBETA U CTPOEHUE BEILIECTBA).

HarnsaHocTs nmpenogaBanus GU3UKU U CO3IaHUE YCIOBUNA HAMITYYIIIEro MOHUMAHUS yYaIIUMUCS
¢u3uueckoil  CymHOCTM  HM3y4yaeMoro  Marepuaja  BO3MOXKHO  4epe3  NPUMEHEHHE
JIEMOHCTPAIMOHHOTO 2KcrepuMeHTa. llepeuenb gemMoHCTpanuii HEOOXOAUMBIX AJI OPTaHU3alUH
HANIHOCTH Y4eOHOTO Mpoliecca Mo KaXJIoMy paszeny ykazaH B mporpamme. Y OOJBIIMHCTBA
yJaluuxcsi JO0Ma B JIMYHOM IIOJIb30BAaHUM MMEIOT KOMIIBIOTEPBI, YTO JAae€T BO3MOXKHOCTH
pacipsATh NOHATHHHYIO 0a3y 3HAHUM yYaluxcs MO pa3IMYHBIM paslesaM Kypca (DU3HKH.
Hcnonp3oBanue oOyyaroniyx MporpamMm pacrioioKeHHbIX B 00pa3oBaTenbHbIX MHTepHET-caiiTax
win  ucnonszoBanne CD — nuckoB ¢ oOywarommmu mporpamMmamu  («XKuasi ¢usmka»,
«OtkpbiTas ¢uszMka» W Ap.) CO3MaeT YCIOBHsS g (OPMUPOBAHUS YMEHHH MPOBOIUTH

BUPTYaJbHBIN (PU3HMUECKUI SKCIIEPUMEHT.

Texyumii konTposib 3YH yuyanmxcsi peKoMeH1yeTcs IPOBOAUTD IO JUAAKTHYECKUM



MaTepuaiaM, peKOMEHI0BaHHBIM MUHUCTEPCTBOM IIpocBellieHus: PO B cooTBeTCTBUHU C©
oOpa3zoBarenbHbIM cTaHmaproM. [IpakTuyeckue 3amaHusi, yKa3aHHbIE B IUIAHUPOBAHUU
pEKOMEHAYIOTCA ISl (POPMHUPOBAHMS Yy YYALIUXCS YMEHUN NPUMEHSATh 3HAHUS JUIsl pPelIeHUs
3aj1a4, ¥ MOATOTOBKHU yJamuxcs K caade 6azosoro ypoBHs EI'D o ¢usuke.

[TpsmbiM mpudToM ykazaH marepuai, cGopMyIHpOBaHHBIH B 00pa3oBaTENbHOM CTaHAAPTE
NOJUIeKAIMM  00s3aTeIbHOMY M3YYEHMIO M KOHTPOJIO 3HAaHUM ywammuxcs. B kBajgpaTHbIX
CcKOOKax YykazaH marepual, chopMyIHpOBaHHBIA B 00pa3zoBareIbHOM CTaHAapTe (ypOBEHb
o0mrero o0pa3oBaHUs) KOTOPBIM MOMJICKHUT W3YYCHHUIO, HO HE SIBISIETCS OOS3aTeNbHBIM IS
KOHTPOJISI U HE BKIIOYAaeTcs B TpeOOBaHMS K YPOBHIO TMOATOTOBKU BBIMYCKHUKOB. KypcuBom
yKazaH marepuai pekoMeHaoBaHHbIA ['. SI. MskumeBpiM. C Hameld TOYKHA 3pEHUS HU3yUYEHUE
ATOr0 Marepuania sBISeTCS OO0s3aTeNbHBIM JJisi U3YYCHHs] M KOHTPOJS 3HAHMM Yydalluxcs B
pamMKax pelieHHs 3a/Jaud IIOCTAaBJICHHONM HaMH IMpPU HCIOJIb30BAaHUM JAHHOM IMpPOrpaMMbl B

y‘le6HOM mponecce.
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2. [lnanupyemble pe3yJibTaThl 0CBOCHHUS] Y1eOHOI0 IIpeMeTa

OcHoBHOW y4yeOHBI Marepuan JODKEH OBITh YCBOGH YHYallMMHUCS Ha ypoke. JTo TpeOyeT OT
YUYUTENS MOCTOSHHOIO NPOAYMBIBAHUS METOJUMKH IIPOBEICHUSI YpOKA: H3JI0KEHHE HOBOIO
marepuana B Qopme Oecex WM JIEKIUH, BBIIBMKCHHE YYEOHBIX TpoOIEeM; IIUPOKOE
UCIIONB30BaHUE Y4YeOHOro OKCHEpUMEHTa (IEMOHCTPAIlMOHHBIE OMNBITHI, (POHTAIbHbBIE
naboparopHbie pabOTHI, B TOM YHCIIE U KPATKOBPEMEHHBIE), CAMOCTOSITETIbHAS pad0Ta YJaIIHXCs.
Heo0xoqumo coBepIIeHCTBOBATh METO/ABI MOBTOPEHUS M KOHTPOJISI 3HAHUM  ydYaIluXcs, C TeM,
4YTOOBl OCHOBHOE BpEeMs ypoKa ObUIO IOCBALIEHO OOBSICHEHHIO U  3aKPEIJICHUI0 HOBOIO
Mmarepuana. Hanbonee 3ppexTHBHBIM METOIOM MPOBEPKU M KOPPEKIUN 3HAHUI, yUaIIUXCS MPU
IIPOBEJCHUM IPOMEXKYTOYHOM JUArHOCTUKU BHYTPU H3y4aeMOIo paszena  sBISETCS
HCII0JIb30BAaHUE KPATKOBPEMEHHBIX (Ha 7-8 MUHYT) TECTOBBIX TEMAaTUYECKUX 3aaaHuil. IToroBbie
KOHTPOJIbHBIE PAa0OTHI MPOBOAATCS B KOHLIE M3YUYEHHUS] COOTBETCTBYIOIIEro pasaena. Bee ato

CIOCOOCTBYET PEIICHHUIO KITFOYEBOU MPOOIEMbI — MOBBIIIEHUI0 3PPEKTUBHOCTH YPOKa (DHU3HUKH.
IIpumepHbIe HOPMBI OLIEHKH 3HAHUI U YMEHUIl ydamuxcs mo gpusznke
HpI/I OIICHKC OTBCTOB YYallIUXCS YYUTBIBAIOTCS CICAYIOIINEC 3HAHWA:

o0 dms'utteCKux AGJICHUAX.

MPU3HAKHU SBJICHUS, 110 KOTOPBIM OHO OOHAPY>KHUBACTCS;
YCJIOBHUS, IIPA KOTOPBIX IIPOTEKAET SBJICHUE;

CBSA3b JIAHHOTO SIBJIICHUU C JIPYTUMHU;

00bsICHEHME SIBJICHUS HA OCHOBE HAYYHOH TEOpUH;
IIPUMEPBI ydeTa U UCIIOIb30BaHUs €T0 Ha IIPAKTUKE;

0 dmsuuecxux onblmax:

® IICJIb, CXEMA, YCIIOBHUSA, IIPH KOTOPBIX OCYHICCTBIIAJICA OIIBIT, XOO W PE3YIIbTAaThl OIIBITA,

o dm3uuec:<ux nOoOHAMUAX, 6 MOM 4ucjie u o (])u3ultecr<ux eééiudunax.
® SBJICHUA UIHN CBOfICTBa, KOTOPBIC XapaKTCPU3YIOTCA JaAHHBIM ITOHATUCM (BCHHHHHOﬁ);

® olpe/eNeHre MOHATHUS (BEIUYHHbI);

® (hopMyIIBI, CBS3BIBAIONINE TAHHYIO BEIMIUHY C IPYTUMU;
® cIUHUIBI (U3UYECKONM BEIUYUHBI;

® CrnocoObl U3MEPEHUS BETUUUHBI;

0 3aKOHAX:
e (HopMyTUpPOBKA U MAaTEMaTUYECKOE BBIPAYKEHHUE 3aKOHA,;
®  OIbIThl, HOATBEPKIAIOIINE €r0 CIPABEIJINBOCTD;
® [puMephl yueTa U IPUMEHEHUs Ha NIPAKTHUKE;
® yCIIOBUS IPUMEHUMOCTH ([UIsl CTApIIKX KJIACCOB);

0 uzuueckux meopuax:

® OIbITHOE 000CHOBaHKUE TEOPUU;
® OCHOBHBIC IIOHATHA, IIOJIOKCHHUS, 3AKOHBI, IIPUHIIUIIbI,



OCHOBHBIE CIIEJCTBUS;
[IPAKTUYECKUE IIPUMECHEHUS;
IPAHMIIBI IPUMEHUMOCTH (U1 CTApIINX KJIACCOB);

0 npuﬁopax, MeXaAHUIMaAx, Mawiunax:

Ha3HaYeHUE; IPUHITUII ACHCTBUSA U CXeMa YCTPOUCTBA;
MIPUMEHEHHUE 1 TTpaBUJjIa TOJIb30BaHMS TIPUOOPOM.

duznueckne HU3MEpPEHUS.

Omnpenenenue LEeHbI JeNIeHUs U peesia n3MepeHus npuodopa.
OnpenensTe aOCOMIOTHYIO HOTPEIIHOCTh U3MEPEHUs TpUdopa.
OTOuparh HYKHBIM IPUOOP U MPABHIBHO BKJIIOYATh €TI0 B YCTAHOBKY.

CHumarp nokaszaHus npuOopa  3aruchiBaTh UX C Y4ETOM aOCOMIOTHON MOTPELIHOCTH
WU3MEPEHHUSI.

OHpeI[eJ'IﬂTB OTHOCHUTCIIbHYIO IOTPCIIHOCTD I/I3MepCHI/II7L

CnenyeT YYUTBIBATh, YTO B KOHKPETHLIX CJIy4dasaX HEC BCC Tpe60BaHI/I${ MOIr'yT OBITh IpCabABICHBI

y4aluuMcsi, HallpuMep 3HaHWE IPaHuL IPUMEHUMOCTH 3aKOHOB U TEOPUH, TaK KaK 3THU IPAHULIbI

HE BCerja paccMaTpUBalOTCs B Kypce (DU3UKHU CPeIHEN IIKOJbI.

OueHke moaIeKaT yMEeHHUsI:

NPUMEHSATH MOHSATHS, 3aKOHBI U TEOPUU Ul OOBSICHEHUS SIBICHUH MPHUPOABI, TEXHUKH;
OLICHUBATh BIIMSHHUE TEXHOJIOIMYECKHX IPOLECCOB Ha HKOJOTHIO OKPYKAKOUIEH Cpeisl,
3I0pOBBE YEJIOBEKA U APYTUX OPraHU3MOB;

CaMOCTOSITENIbHO paboTaTh ¢ yUeOHUKOM, HAYYHO-IIOMYJIIPHON JIUTEPaTypoH,
undopmanueit B CMU u UaTepHere ;

perarh 3a7a4i Ha OCHOBE M3BECTHBIX 3aKOHOB U (popMyT;
I0JIb30BAThCsl CIIPABOYHBIMU TaOIUIIAMU (PU3UUECKUX BETUUHH.

IIpu onenke J1a6opaTOpHBIX padOT YYUTHIBAKOTCH YMEHMS:

[IJIJAHUPOBATH IIPOBEICHUE OIIBITA;

coOuparh yCTaHOBKY IO CXEME;

M10JI30BATHCSI U3MEPUTEIBHBIMU IPUOOpaMU;

IIPOBOAUTH HAONIIOAEHUS, CHUMATh [I0KAa3aHUS U3MEPUTEIbHBIX IPUOOPOB, COCTABIAThH

Ta6J'II/II_ILI 3aBUCHMOCTHU BCIIMYHH U CTPOUTH Fpa(bI/IKI/I;

OLCHUBATDH U BBIYUCIIATH MMOIPCIIHOCTHU HSMCPGHHﬁ;
COCTaBJIATH KpaTKI/Iﬁ OTYECT U A€J1aTh BBIBOABI I10 npoz[enaHHoﬁ pa60Te.

Crnenyet oOpariate BHUMaHHE HA OBJIaJICHUE YYAIIUMUCS PAaBUIBLHBIM YIOTpeOIeHUEM,

IIPONU3HOIICHHUEM U ITPABOIIMCAHUEM (1)I/I3I/ILIGCKI/IX TEPMHUHOB, Ha PAa3BUTUC YMCHI/Iﬁ CBA3HO

U3JIaraTb U3y4aeMblii MaTepHalL.



OueHka 0TBETOB yYaluxcsi
OreHka «5» CTaBUTCS B TOM ClTydae, €CIIi yJaluics:

e 0o0HapyXHBaeT BEpHOE MOHUMaHHE (PU3NUECKOM CYIIHOCTH PacCMATPUBAEMBIX SIBICHUNA U
3aKOHOMEPHOCTEM, 3aKOHOB M TEOpHUM, JaeT TOYHOE ONPEJCICHUE M MCTOJIKOBAHUE
OCHOBHBIX TOHSATHUMN, 3aKOHOB, TEOPUH, a TAKXKe MPaBUIbHOE OIpejaesieHue (U3NYECKUX
BCIIMYHNH, UX CANHHUIL U CHOCOGOB HU3MCPCHUSA;

® [IPAaBWJIbHO BBINOJIHAET YEPTEKHU, CXEMbI U TpauKH, COIMyTCTBYIOLINE OTBETY;

® CTPOUT OTBET MO COOCTBEHHOMY IIJIaHY, COMPOBOXKIAET PACCKAa3 HOBBIMU MPUMEPAMH,
yMeeT IPUMEHHUTh 3HaHUS B HOBOM CUTYallMU MPHU BBIMOIHEHUN MIPAKTHUECKUX 3aJaHUil;

® MOXET YCTAHOBHUTD CBA3b MCKAY U3YHACMbBIM U PaHCC U3YUCHHBIM MATCPpHUAJTIOM 110 KYpCyY
(bu3KKH, a TAaKXKe C MaTepruaIoM, YCBOSHHBIM IIPU U3YUEHUHU APYTUX MPEIMETOB.

Onenka «4» CTaBUTCS, €CJIM OTBET YIAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY Ha OLICHKY
«5», HO y4Yalluiicsl HE UCIIONIb3YyeT COOCTBEHHBIH IJIaH OTBETA, HOBBIE IPUMEPHI, HE TMPUMEHSET
3HAHUSA B HOBOU CUTyalluu, HC UCIIOJIB3YCT CBA3U C PAaHCC N3YUCHHBIM MAaTCPHAJIOM U
MaTepuaioM, YCBOCHHBIM IIPHU U3YUEHUHU APYTUX MPEAMETOB.
Onenka «3» cTaBUTCS, €ciau OoNbllas 4YacTh OTBETA YAOBIETBOPSET TPEOOBAHUSM K OTBETY Ha
OLICHKY «4», HO B OTBET€ OOHAPYXHUBAIOTCS OTAENbHbIC MPOOENbl, HE MPENATCTBYIOLINE
JaJbHENIIEMY YCBOCHHUIO IIPOrPAMMHOIO MaTepHuala; yJalluics yMeeT MPUMEHATH I10IyYEHHbIE
3HAHUA MPU PEHICHUH MPOCTHIX 3334 C UCMOIb30BAHHEM TOTOBBIX (HOPMYI, HO 3aTpyAHSETCS
P PEIICHUH 3a/1a4, TPEOYIomUX npeodpa3zoBanus HOpPMyII.
OneHka «2» CTaBUTCS B TOM CIIydae, €CJIH YYallUiicsl He OBJIaJie]l OCHOBHBIMU 3HAHUSAMU U
YMEHHSIMH B COOTBETCTBUHU C TPEOOBAHUSIMU ITPOTPAMMBI.
OIICHKa «1» CTaBUTCA, €CJIM YUCHUK HC MOXKET OTBECTUTH HHU HA OJUH U3 ITOCTABJICHHBIX
BOIIPOCOB.
B nucbMeHHBIX KOHTPOIBHBIX pab0TaX YUUTHIBACTCS TAK)Ke, KAKYIO YaCTh Pa0OTHI BBITTOTHUII
YUEHHUK.

Ounenka 1adopaTropHbIx pador:

OreHka «5»CTaBUTCS B TOM CJIydae, €CIu yJIaluncs:
® BBINOJHIWI PaOdOTy B MOJTHOM 00BbEME ¢ COOIOCHIEM HEOOX0IMMON TIOCIIEIOBATEIIbHOCTH

IMPOBCACHUS OIIBITOB U H3MepeHI/II>'I;
® CAaMOCTOATCIIBPHO U pallMOHAJIBHO CMOHTHPOBAJI H€06XOIII/IMOG 060py11013aHHe, BCC OIIbITHI
IMPOBCJI B YCJIOBHUAX U PCIKUMAX, O6€CHC‘II/IB8.IOH_[I/IX NOJIYYCHHC IIPABUJIBHBIX PE3YJIbTATOB

1 BBIBOJIOB; COOMIONAN TpeOoBaHuUs O€30MIaCHOCTH TPY/A;



® B OTUETE NMPABUIHHO U AKKYPaTHO BHITIOIHSUI BCE 3aIMCH, TAOIUIIBI, PUCYHKH, YEPTEKH,
rpad UKy, BIYUCICHUS;
® [IPaBWIbHO BBINOJHUI aHaiu3 norpemnocteit (IX—X1 knaccer).
Onenka «4» CTaBUTCS B TOM CJIy4ae, €CJIM ObLIN BBIIOJIHEHBI TPEOOBAHUS K OLIEHKE «5», HO
yYaIUics TOMyCTUI HEJOYEThI WIIK HErpyOble OIINOKU
OueHka «3» CTaBUTCA, €CIU PE3yJbTaT BBIMOJHEHHON YacTH TAaKOB, YTO MO3BOJIAET MOIYYHUTh

IIpaBUJIbHBIC BbIBOAbI, HO B XOJC ITPOBCACHUA OIIbITA U I/ISMepCHI/Iﬁ ObLIH AOIIYIICHBI OIIIMOKH.

OueHka «2»CTaBUTCS, €CIIU PE3YybTAThl HE MO3BOJISIOT ClI€TaTh PAaBUIIbHBIX BBIBOJOB, €CIIH
OTIBITHI, U3MEPEHUS, BEIUMCIICHHUSI, HAOMIONCHUS TPOU3BOAMIUCH HeMpaBUiIbHO. O1ieHKa «1»
CTaBUTCS B T€X CIIydasx, KOTJIa yJaluics COBCEM HE BBITTOIHIII paboTy. Bo Beex ciyuasx

OLICHKA CHUXXACTCA, €CJIN YUCHUK HC CO6J'IIO,Z[8.J'I Tpe60BaHI/I}I 0e30IMacHOCTH TpyAaa.

OueHKa NUCHMEHHBIX KOHTPOJIbHBIX PagoT.
[lepBple mIeCTh 3aJaHUN COOTBETCTBYIOT 0a30BOMY YPOBHIO 00pa3oBaTeIbHOTO
CTaHJIapTa W OIICHMBaIOTCA Mo 1 Oaity, ceapMoe 3a1anne — B mpaBHiIbHOE BBIMTOIHEHUS
ATOTO 3aJaHMsI OIIEHHWBaeTCs — 2 Oaina, BocbMoe —COOTBETCTBYET TBOPUECKOMY YPOBHIO
€ro BBITIOJTHEHHE OIeHUBAaeTCs — 3 Oayura. MakcuMallbHOE KOJIMYECTBO 0ajioB, KOTOPHIE
MOXKET HaOpaTh YYEHHUK, BBINMOJHAS KOHTPOJbHYIO pabdory 11 OammoB. Pabota

OIICHUBACTCSI TIO CIEAYIOIICH CeTKe:

KonuuectBo 6aos Ouenka
10-11 5
8-9 4
5-7 3
Menee 5 6amioB 2

J7nst OLIeHKH ceapMOil M BOCBMO# 3a71aui KOHTPOJIBHOM paObOTHI CJIEYET UCTIONh30BaTh

KPpUTCPUH, YKA3aHHBIC B Ta6J'II/II_IeZ

Kpurepuu Cenpmas | BocbMas




[IpaBmwiibHOE pelleHuEe 3a/auu: MOITY4YeH BEpHbI OTBET B obmeM | 2 Oaimia 3 banna
BUJIE U TpaBWIbHBIA YHUCIEHHBIH OTBET C YyKa3aHUEM €ro
pPasMEepHOCTH, IPU HAIWYHH HCXOTHBIX YPAaBHEHHI B «00IIEM» BUJIC

— B «OyKBEHHBIX» 00O3HAYECHUSX;

[IpaBuwiibHOE pelIeHHE 3a/J1a4u:OTCYTCTBYET YHMCJIEHHBIM OTBET 1 6amn 2 6anna
apupMeTHueckas omuOKa pU ero NOTy4YeHUH, WIM HEBEpHas 3alllcCh

Pa3sMEPHOCTH MOTYUYECHHON BEJIUYUHBI;

3aiava pelieHa mo AeUCcTBUAM, 0€3 oTydeHHs 00IIei hopMyJTbI 1 6amn 2 Oamna

BBIUMCIIIEMOM BEJIMYUHEL.

3anucansl BCE HeoOxomuMble ypaBHEHHUS B OOIIEM BHUJE U M3 HUX MOXKHO 1 0oamn 1 oamn
MOJIyYUTh HPaBUJIbHBIA OTBET (YUCHHUK HE YCIIE] PELIUTh 33Ja4dy J0 KOHIIa

HJIK HE CIIPAaBUJICA C MaT€MaTU4CCKUMU pr,Z[HOCTHMI/I)

3. Conepxxanue y4eOHOro npeamera

OCHOBBI YIEKTPOAUHAMHUKH (IIPOIOJIKEHHUE).
MarnuTtHoe moJie (5 yacos).
Bzaumooeticmeue mokog. MarautHoe noje Toka. Maenumnas unoykyus. Cuna Amnepa.
Cuna Jlopenya.
JeMoHcTpanuu:

1. B3aumopeiicTBrE apasiebHBIX TOKOB.

2. JleficTBMEe MarHUTHOTO ITOJIS Ha TOK.

3. YcTpo#icTBO U IeHCTBHE aMIIepMETpa U BOJIETMETPA.

4. YcTpOHCTBO U ISHCTBHE TPOMKOTOBOPHUTEIIS.

5. OTKJIOHEHHE AIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.
3Hamy: OHATHSI: MATHUTHOE T10JI€ TOKA, MHAYKIUS MarHUTHOTO TTOJISI.
[TpakTHyeckoe MpUMEHEHHE: IIEKTPOU3MEPHUTENbHBIE TPUOOPHI MATHUTOIEKTPUIECKON
CUCTEMBI.
Ymemy:peniate 3aa4n Ha pacyeT XapaKTePUCTHUK JBHXKYILIETOCS 3apsaa Uil MPOBOJHHUKA C TOKOM

B MarHUTHOM M0OJI€, ONPEACIIATh HAlpaBJICHUE U BeIMUUHY cuil JlopeHnia u Amrepa.

DJieKTpOMArHUTHast HHAYKIMS (7 yacoB)
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SIBneHue MeKTpOMarHuTHOW UHIYKIUHA. Maenumuwlti NomokK. 3aKoH 31eKMpoMaHUMHOU
unoykyuu. Ilpasuno Jlenya. Camounoykyus. Unoykmuenocms. B3auMOCBA3b 3IEKTPUUYECKOTO U
MarHMTHOTO TMOJIEH. DIEKTPOMArHUTHOE TOJIE.

Jlaoopamopnas paooma Nel: H3yuenue 31eKmpomazHumuoi UHOYKyuu.
JdemMoHcTpanMu:
6. DneKTpOMarHuTHasi UHAYKLIHS.
7. IlpaBuiio JleHna.
8. 3aBucumoctb JJIC MHAYKIMN OT CKOPOCTH U3MEHEHNsI MATHUTHOTO TIOTOKA.
9. CamouHAyKIMS.
10.3aBucumocts IJIC caMOMHAYKIMHU OT CKOPOCTH MU3MEHEHUS CUJIBI IIENTH U OT
WHIYKTUBHOCTH MPOBOJHUKA.
3namb: TOHATHUSA: IIEKTPOMArHUTHASI UHIYKIIHS; 3aKOH AJIEKTPOMAarHUTHON UHIYKIIUHU; TPABUIIO
Jlenua, caMOMHAYKIUS; UHIYKTUBHOCTb, SJIEKTPOMAarHUTHOE TOJIE.
Ymemv: 0OBICHATH SIBIIEHUE STIEKTPOMArHUTHOM MHIYKIIUU U CAMOMHAYKIIUHY, pelIaTh 3aJadu Ha
IIPUMEHEHHE 3aKOHA IEKTPOMArHUTHON MHAYKIIMH, CAMOUHTYKIUH.
DJIeKTPOMATrHUTHBIE KoJle0anus 1 BoJHbI (10 yacoB)
Ce0600mbie Konebarus 6 konebamenbHom Koumype. [lepuod c60000HBIX INeKMPUYECKUX
konebarnuti. Ilepemennulil snekmpudeckull mok. I enepuposanue 31eKmpuieckoll 3Hepuu.
Tpancpopmamop. Ilepedaua snekmpuueckoti snepeuu. NEKTPOMarHUTHbIE BOJIHBL. Ceoticmea
neKkmpomazHumHulx 8oaH. Ilpunyunst paduocesasu. Tenegudenue.
JdeMoHcTpaLUK:
11. CBoGOmHBIE AIIEKTPOMArHUTHBIEC KOJIEOAHUS HU3KOM YaCTOTHI B KOJIeOATEIIbHOM
KOHTYpE.
12. 3aBUCHMOCTB YaCTOThI CBOOOAHBIX MEKTPOMArHUTHBIX KOJIEOaHUM OT
AIIEKTPOEMKOCTH M UHIYKTUBHOCTU KOHTYpA.
13. Hesaryxarorue 3J1eKTpOMarHUTHBIE KOJIeOaHUsI B TEHEPATOpEe Ha TPAH3UCTOPE.
14. IlonyyeHue nepeMeHHOro TOKa P BpallleHUH BUTKA B MArHUTHOM 1ionie. 15.
YeTpoiicTBO M NpUHIUT AEUCTBUS FeHEpaTopa NEPEMEHHOI0 ToKa (Ha Moaenu). 16.
OcuuorpaMMsl IEPEMEHHOK0 TOKA
17. YerpolicTBO U NPUHIIMI ASHCTBUS TpaHCchopMaTopa
18. Ilepenaya »eKTpUYECKOM SFHEPTUH HA PACCTOSHHUE C TOMOIIBIO MOHMKAOIIETO U
MOBBILIAIOIIETO TpaHchopMaropa.
19. Dnexrpuyeckuil pe3oHaHC.
20. M3ny4yeHue v npueM JIEKTPOMarHUTHBIX BOJIH.

21. OTpaxkeHue IEKTPOMArHUTHHIX BOJIH. 11



22. IlpenomieHue 31eKTPOMarHUTHBIX BOJIH.

23. UnTepdepenus u qudpakius 3JIeKTPOMarHUTHBIX BOJTH.

24. Tlonspuzanus 3J€KTPOMArHUTHBIX BOJIH.

25. Mopynsiust ¥ I€TEKTHPOBAHNE BBICOKOYACTOTHBIX JIEKTPOMArHUTHBIX KOJIEOaHHH.
3uamuy: MOHATHUS: CBOOOIHBIEC U BBIHYKICHHBIC KOJICOaHUS; KOJIeOaTeIbHbII KOHTYD;
NIEPEMEHHBII TOK; PE30HAHC, JIEKTPOMAarHuTHasl BOJIHA, CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
[IpakTH4eckoe MpUMEHEHHE: TeHePaTop MEPEMEHHOT0 TOKa, CXeMa pajnoTene(oHHON CBs3H,
TEeJIeBUJICHHE.

Yuemy: W3MepsTh cuily TOKa M HalpspKEHHE B LEMAX IEPeMEHHOro Toka. Vcmonb3oBaTh
Tpancopmarop ans npeoOpa3oBaHHS TOKOB M HampspkeHud. OrpenensTts HEU3BECTHBIN
napaMeTp KoJIeOaTeIbHOTO KOHTYpa, €CJIM HW3BECTHbl 3HAY€HHE JApPYroro €ro mapamerpa H
yacToTa CBOOOAHBIX KOJE€OaHWI; pacCUMTHIBATH YacCTOTy CBOOOAHBIX KojeOaHU B
Koje0aTeIbHOM KOHTYpe C M3BECTHBIMM IapaMeTpaMmu. Pemars 3agaun Ha IpPUMEHEHHE

COOTBETCTBYIOMIUX (popMyia. OOBSCHATH PacpOCTPaHEHHE AEKTPOMATHUTHBIX BOJIH.

Ontuka (15 yacoB)
CBeToBbBI€ BOJIHBIL (9 4acoB)
Cropocmb ceema u memoowvl ee usMepeHust. 3aKoOHbl OMPAaNiCeHUs U NPeIOMIEeHUs Cema.
BonHOBBIE CBOMCTBA CBETA: ducnepcus, unmeppepenyus ceema, ougppaxyus ceema.
Kocepenmuocmes. Ilonepeunocms ceéemoswix eonn. llonapuzayus ceema.
Jabopamopnas paboma Ne2: 3mepenne nokazaress MpeJoMIICHUS CTEKIIA.

Jlabopamopnasa paboma Ne3: VI3amepeHue IJIMHBI CBETOBOM BOJTHBI.

JdemMoncTpanum:

26. 3aKOHBI IPEJIOMJICHHS CHETA.

27. IlonHo€ OTpaxkeHue.

28. CBeTOBO/.

29. Tlony4yenue uHTEPPEPEHIINOHHBIX MOJIOC.

30. Indpaxius cBeTa Ha TOHKOM HUTH.

31. Audpaxius cBeTa Ha y3KOH IIEINH.

32. PasznokeHHe CBeTa B CIIEKTP C TOMOIIBIO TU(PAKIIMOHHON PEIICTKH.

33. [lonsipuzanus cBeTa MoJIspOoUIaMHu.
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34. IIpumeHeHre MoIAPOUAOB JIJISl U3YUCHHS MEXaHUUECKUX HAMPSHKEHUN B JIETATISX
KOHCTPYKIIHH.
3nams: nouaTus: uaTepdepeHys, Tudpaxius U IUCIepCcHst CBETa.
3aKOHBI OTPAXKEHUSI U IIPEJIOMJICHUS CBETA,
[IpakTHueckoe NpuMeHEeHHe: MOJIHOT0 OTPAKEHUs, UHTepPEpEeHLNH, TU(paKLUU U TONIpU3ALUN
CBETa.
Yuvemy: wW3MEpATH JUIMHY CBETOBOM BOJIHBI, peHIaTh 3aJayd Ha TPUMEHEHHEe (Gopmyd,
CBSI3BIBAIOLINX JUIMHY BOJIHBI C YacTOTOM M CKOPOCTBIO, MEPHOJ KOJICOAHHUH C IMKINYECKOM
4aCTOTOM; HA MPUMEHEHHE 3aKOHA MPEJIOMJICHHUS CBETA.
DJIeMEeHTbI TEOPUH OTHOCUTEJIBLHOCTH. (3 yaca)

[Toctynarsl Teopun OTHOCUTENBHOCTH. [IpUHIIUIT OTHOCUTENIBHOCTH DUHIITEIHA.
[TocTosHCcTBO CKOpOCTH CBETa. [IpOoCcTpaHCTBO U Bpems B CIENUAIIBHON TEOPUH
OTHOCHUTEJIBHOCTU. PenstuBucTCcKkas quHaMuka. CBsi3b MacChl ¢ SHEPTUEH.

3Hamy: NOHATHS: IPUHIIUI MOCTOSHCTBA CKOPOCTH CBETA B BAKYyME, CBSI3b MAacChl 1 SHEPIUHU.

Yuemo: ONpCaACIIATh 'PaHUIBI TPUMCHCHUS 3aKOHOB KJIaCCHUYECKOM U peHHTHBHCTCKOﬁ

MCXaHUKU.

N3ay4denus n cnexkTpsl. (3 yaca)

PaznuuHble BUABI 27I€KTPOMArHUTHBIX U3TYYEHUH U UX IPAKTUYECKOE IPUMEHEHHE:
ceolicmea u npumerenue UHGpaKpacHvlx, yibmpaghuonemosuix u peHmaeHo8CKUX ULyyeHul.
LIxana 5n1eKmpomMazHUmMHbIX UBTYYEHU.

JdemoncTpauum:

35. HeBuanMble U3IydeHUs B CIIEKTPE HArpeToro Tena.

36. CoiicTBa HHPPAKPACHOTO U3ITYUYCHHUS.

37. CpoiicTBa yabTpaduoIE€TOBOTO U3ITYUCHHUS.

38. IlIxana 351eKTpOMarHUTHBIX U3JIydeHul (Tadnuna).

39. 3aBUCHMOCTb IUIOTHOCTH MOTOKA U3IY4YEHUS OT PACCTOSIHUSA 10 TOUECUHOI'O
MCTOYHHKA.
3namy: MpakTUYECKOE PUMEHEHHUE: TPUMEPHI MPAKTHYECKOTO MMPUMEHEHHSI AIIEKTPOMArHUTHBIX
BOJIH MH()PAKPACHOTO, BUIUMOTO, YABTPA(QHOIECTOBOTO M PEHTTEHOBCKOTO JMANa30HOB YaCTOT.
Yuems: 00BSICHATH CBOWCTBA PA3IMYHBIX BUAOB 3JIEKTPOMAarHUTHOTO H3JIyUYEHHS B 3aBUCUMOCTH

OT €ro JJIMHBI BOJIHBI U 4aCTOThI.
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KBantoBasi ¢pusuka (17 yacon)

[[umoTe3a [nanka o kBaHTax.] @ororddext. Ypasnenue Dinwmetina ons
gdomosppexma. ®otonsl. [ unoresa ne bpoiis 0 BOIHOBBIX CBOWCTBAX YACTHII.
KopmyckynsipHo-BonHOBO# nyanusM. CooTHOIIEHUE HeonpeaenaeHHoCcTH [ eiizendepra. |
Cmpoenue amoma. Onvimol Pezepghopoa. KBantoBsie noctynarsl bopa. Mcnycrkanue u

noenowjenue ceema amomom. Jlazepsl.

[Mogenu cTpoeHust aTOMHOTO sI/Ipa: HPOMOHHO-HEUMPOHHAS MOOENb CIMPOeHUs.
amomnoeo sdpa.] Sinepusie cuibl. JleeKT Macchl 1 SHEPTUs CBSA3U HYKJIOHOB B sape. SnepHas
sHepreTuka. BnusHue HoHM3UpYIOIIEH paJualu Ha )KUBbIe opraHu3Msl.[Jl03a n3myuenus,
3aKOH paJMOAaKTUBHOIO pacnajia U €ro CTaTUCTUYECKUM Xapakrep. DJIeMEHTapHbIE YaCTHULIbL:
yacmuysl u aHmudacmuysl. OyH1aMeHTaIbHbIEC B3aUMOJICHCTBUA]

3Hauenue guzuku 011 00vLACHEHUS MUPA U PA38UMUsL NPOU3BOOUMETbHBIX CUTL

obuwecmea. Eounas ¢usuueckas kapmuna mupa.

Jlabopamopnasn paboma Ned: «V13yvueHne TPEKOB 3apsHKEHHBIX YACTHID.
JdemoncTpanum:
40. dotoznekTpuueckuii 3PPeKT Ha YCTAaHOBKE C IUHKOBOW TIACTHHOM.
41. 3akoHbI BHENTHETO (hoTOd(eKTa.
42. YcTpoWCTBO U ISHCTBUE MOTYIPOBOIHUKOBOTO M BAKYYMHOTO ()OTORJIEMEHTOB.
43. YerpoiicTBO 1 JieiicTBUE oTopere Ha (OTOIIEMEHTE.
44. Mogens onbita Pesepdopra.
45. Habnronenue TpekoB B kKamepe BuiibcoHa.
46. YcTpoiCTBO U IEHCTBUE CYETYUKA HOHU3UPYIOLIUX YaCTHII.

3uamy:Ilonsrus: ¢poroH; GoTo3h(dHeKT; KOPIyCKyIIPHO-BOIHOBON Ayallu3M; siiepHas MOJENb
aToMa; siIepHbIe peaKIK, SHEPTus CBsI3U; PaJIMOAKTUBHBINA pacnaja; HenHas peakuus JAeJICHus;
TEPMOSAEpHAs PEAKLMS; JIEMEHTapHAs YaCTULA, AaTOMHOE SI/IPO.

3axonbl poTorddexra: nmocrynarsl bopa 3akoH paaroakTUBHOTO pacnaja. IIpakTuueckoe

NPUMEHEHHE: YCTPOHUCTBO M MPUHLUT JIeHCTBHA (POTOIEMEHTA; MPUMEPBI TEXHUYECKOTO -
UCIONIB30BaHUS (POTODIEMEHTOB; IPUHIIUII CIIEKTPAIILHOTO aHAN3a; MPUMEPhl MPAKTHYECKUX
IIPUMEHEHUH CIIEKTPAJIBHOIO aHAJIN3a; YCTPOUCTBO M IIPUHLMII ACUCTBUSA SAEPHOTO PEAKTOPA.
Ymems: Pemars 3amaun Ha npuMeHeHHe (HOPMYII, CBA3BIBAIOIINX YHEPTUIO U UMITYJbC (POTOHA C
YaCTOTOW COOTBETCTBYIOIIEH CBETOBOM BOJIHBI. BhUMCIATH KpacHYrO TpaHuily ¢orodddexra u
SHEPrui0 (HPOTOZIEKTPOHOB B OCHOBE ypaBHEHHs DHHIITEHHA. OnpenensaTb NPOAYKTHI SIEPHBIX

peaxIyii Ha OCHOBE 3aKOHOB COXPAaHEHUSI AIEKTPHUECKOTO 3apsiaa U
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MaccoBOro uucia. PaccuuTeiBaTh SHEpreTUUECKU BBIXO siiepHON peakiuu. OnpenensTh 3HaK
3apsifia MU HaIpaBlICHUE JABMKEHUS JIEMEHTAPHBIX YaCTHUIl IO UX TpeKaM Ha oTorpadusx.
Ctpoenue Bcesiennoii (7 yacoB)
Cmpoenue conneunoii cucmemol. Cucmema «3emns — Jlyna». Odbwue ceedenus o Connye
(6uo0 6 meneckon, epawjenue, pazmepwvl, Maccd, C6eMUMOCMb, MeMnepamypa CoOnHya u
COCMOosIHUe ewecmea 8 Hem, XumMudueckuti cocmas). Mcmounuku snepeuu u 6HympeHuee
cmpoenue Connya. Qusuueckas npupooa 36e30. Hawa I'arakmuka (cocmas, cmpoenue,
osudicenue 36e30 6 I anakmuke u ee epawjenue). Ilpoucxodcoenue u 360m0yus 2ai1aKmux U 36e30.
JdemMoHCcTpaLMK:
47. Monenb COTHEYHON CUCTEMBI.
48. Tennmypuid.
49. IMoxBmxHas KapTa 3B€3HOTO Heoa.
3namb: TOHATHUSA: IUIaHETA, 3Be3/1a, CollHeuHas cuctema, rajaktuka, Beenennas. [Ipaktuueckoe
MPUMEHEHHE 3aKOHOB (DH3UKH JIs1 OTIPEICTICHUS XapaKTEPUCTUK TUTAHET | 3BE3.
Ymemv: OOBSICHATH CTPOCHHE COJHEYHOW CHCTEeMBbI, ranakTtuk, ConHma u 3Be3n. [IpuMeHsTh
3HaHHWE 3aKOHOB (U3UKH 11 OOBSICHEHMS IPOLIECCOB IPOUCXOAAIIUX BO  BCEJIEHHOM.
[Tonb30BaThCsl MOABMKHOM KapTOW 3BE3IHOTO HEOA.

IloBTOpenue. (7 yacoB)

Ne Tema Konunuect
n/n BO 4acoB
naboparopH 3a4EThI
ble paboTHI
[ToBropenue 4 - -
1. MaruauTtHoe mnose 6 1 1
2. DNeKTpOMarHuTHasi MHAYKLUS 8 2 1
3. DNeKTpOMarHUTHEIEC KOJIeOaHHS U BOJHEI 6
4. OnTuka 12 2 1
5. KsanToBas ¢usmka 14 1 2
6. Crpoenne BcenenHoi. 6
7. [ToBTOpeHue. 1 1
Bcero uacos 68 9 6

HuTepHeT-oaepkKka Kypca hU3uKu

Ne HasBanue caiita DNEKTPOHHBIN azipec
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1. Konnekuus LIOP http://school-collection.edu.ru
2. Konnexknus «EctecTBeHHOHayUYHbIE http://experiment.edu.ru —
IKCIEPUMEHTHI»: (hHU3HKa
3. Mup ¢usuku: GU3NIECKHi SKCIIEPUMEHT http://demo.home.nov.r
4, Cepsep kadenpsr obmieit ¢usuku usdaxa | http://genphys.phys.msu.ru
MI'V: buznueckuii MIPAKTUKYM u
JI€MOHCTpAaIUH
5. Ypoku 110 MONEKYISIpHOH pr3nke http://marklv.narod.ru/mkt
6. dusuka B aHUMaIUIX. http://physics.nad.ru
7. WHTepHet ypoxu. http://www.interneturok.ru/distancionno
8. ®dusnka B OTKPHITOM KOJUIEIHKE http://www.physics.ru
0. T'azera «®usuka» U3zgareapckoro qoma http://fiz.1september.ru
«[lepBoe cenTsOps»
10. Konnexnus «EctecTBeHHOHayUYHbIE http://experiment.edu.ru
9KCIIEPUMEHTBI»: (PU3UKa
11. BuptyansHblit MeTOAMYECKUI KaOWHET http://www.gomulina.orc.ru
yautenst PU3UKU U aCTPOHOMUU
12. 3agaun 1o (pu3MKe C peleHUs MU http://fizzzika.narod.ru
13. 3anumarenbHass ¢usuka B Bompocax u | http:/elkin52.narod.r
OTBETaX: CaWT 3aciaykeHHoro yuurens PO
B. Enbkuna
14. 3aoyHas (U3UKO-TEXHUYECKAs ITKOJIA TIPH http://www.school.mipt.ru
MOTU
15. Kabuner ¢usuxku Cankr-IlerepOyprekoit | http://www.edu.delfa.net
aKaJgeMHuH HOCTIUIIIOMHOTO
[e€aroru4eckoro 0opa3oBaHus
16. Kadenpa u naboparopus ¢puzuku MUOO http://fizkaf.narod.ru




17. KBant: HayyHO-nONMynsipHBIN (PU3HUKO http://kvant.mccme.ru
MaTeMaTH4eCKUil )KypHai

18. Nudopmarmonnsie TEXHOJIOTUU B | http://ifilip.narod.ru
npenonaBanuu  ¢usmku:  car U, S
OuUUImnoBou

19. Kinaccnas ¢usuka: cailt yunrens ¢puszuku E. http://class-fizika.narod.ru
A. bangunon

20. Kparkwuii cnpaBoyHuUK 110 HU3HKE http://www. physics.vir.ru

21. Mup busuku: GU3NIECKUil SKCIEPUMEHT http://demo.home.nov.ru

22. Ob6pazoBatenbHblil cepBep «OnTuka» http://optics.ifmo.ru

23. OO0yuaroiue TpeXypOBHEBbBIE TECTHI IO http://www. physics-regelman.com
¢dbusuke: cait B. . Perenpmana

24. OmnaifH-nipeoOpaszoBaTelb ¢IUHUIL http: LI
H3MEpEeHHs

25. Pernonanbhslii LIEHTP oTkpbiToro | http://www. phys.spb.ru
¢usnveckoro o00pa3oBaHUS  (PUIUIECKOTO
¢axynsrera CIIOI'Y

26. Cepsep kadenpsi obmieit pusuku puzdaka http://genphys. phys.msu.ru
MI'Y: ¢u3 npakTHKyM U IEMOHCTpAIUN

27. Teopus orHocurensHOCTU: MHTEpHET http://www.relativity.ru
y4eOHUK 0 pu3uKe

28. TepmoanHamuka: 3MeKTpOHHBIN yueOHuk o | http:// fn.bmstu.ru/phys/bib/I-NET/
¢duzuke 11t 7-10 ¥ §-TO KIACCOB

29. VYpoku 110 MONEKyIsSIpHOH pusuke http://marklv.narod.ru/mkt/

30. dusuka B aHMMaLusIx http://physics.nad.ru

31. ®usuka B HaTepHeTe: xxypHan «Jlanmkect» http://fim.samara.ws

32. ®du3ukKa BOKpYr Hac http://physics03.narod.ru

33. ®duzuka s yaureneid: cait B. H. Eroposoit | http://fisika.home.nov.ru




34, ®dusnka.py: CalT I ydalmxcs u http://www.fizika.ru

npernojaaBatenei GU3nKu

35. ®du3MKa CTyIeHTaM U IIKOJbHUKAaM: CalT A. http://www.physica.ru
H. Bapruna
36. DU3KUKOMIL: B IOMOILb HAYMHAKOLIEMY http://physicomp.lipetsk.ru
¢busnky
37. DNEeKTPOIMHAMHKA: YUCHHE C YBICUCHUEM http://physics.Sballov.ru
38. OJIEMEHTBI: TOMYJISPHBIN CalT O http://www.elementy.ru

(byHIaMEeHTaIbHOW HayKe

39. DpyauT: ouorpapuu y4CHbBIX U http://erudit.nm.ru
nzobOperareneit
40. HznarensctBo [IPODA http://www.drofa.ru/for

users/teacher/help/peryshkin/

4. TemaTuyeckoe MJIAHUPOBAHME
Bcero 70 yacoB, n3 HUX BHYTPUIIPEIMETHBIN MONyIb« Peuenue 3a0au nosviuiennoi
cnodcHocmu»- 21 gac.

Ne ypoka no OcHOBHOe coJepkaHune Mo TeMaM Kosuuect
NOPSAAKY / BO 4aCOB
Conep:xaHue ypoKkoB no
aBTOPCK
oM
nporpam
Me

INOBTOPEHHME KYPCA ®U3UKMU 10 KIIACCA

1-3 [ToBTOpeHue u cucTeMaTu3anus yaeOHOTro MaTepuana 3
Kkypca ¢usuku 10 knacca

4 BxonHast KOHTpoOJIbHAsI padoTa (AAMMHUCTPATHBHAS) 1

IJIEKTPOAUHAMMUMKA (nponoskenue) (14 u)
MarnauTtHoe moJe (6 1)

(¥3 HUX S YacoB BHYTPHIIPeIMeTHbII MO1YJIb)




CranuoHapHO€ MarHUTHOE TI0JIe

6 Cunia Amriepa
7 Haoaronenue aeiicTBUsI MArHUTHOTO IOJIS HA TOK
(1adoparopuast padora 1)
8 Cuna Jlopenua
9 MarauTHbIE CBOIICTBA BEIIECTBA
10 [ 3aver Nel mo Teme «CTanmoHapHOe MAarHUTHOE 10JIe»
JIEKTPOMATHUTHAsA HHAYKIHA (84)
(13 HUX 6 YaCcOB BHYTPHIIPEAMETHbIN MOIYJIb)
11 SIBiIeHME 3IIEKTPOMArHUTHON UHIYKIIMH
12 | Hampasnenune nHAYKIMOHHOTO TOKa. [IpaBuio Jlenna
13 H3yuyeHue siBJIeHHS 3JIEKTPOMATHUTHOH MHAYKIIUHA
(1adoparopuas padora 2)
14 | 3aderNe2 mo TeMe«JIeKTPOMATHUTHASI HHAYKIHUS», KOPPEeKLHA
15 | OmnpenesieHue yCKOPpeHHUsi CBOOOTHOTO MaeHHsI PHU
NMOMOIIY HHUTSIHOTO MasiTHMKA (1adopaTopHasi pabora 3)
16 | AHamorust MeXJ1y MEXaHUUYECKUMU U DJIEKTPOMArHUTHBIMH KOJICOaHUSIMHU
17 | Pemenue 3a1a4 Ha XapaKTEPUCTUKH SJICKTPOMATHUTHBIX
CBOOOMIHBIX KOJIeOaHUi
18 | IlepemeHHBIN AIEKTPUUECKUI TOK
IIpousBoacTBoO, Nepeaaya U UCNOJIb30BAHUE YIEKTPUYECKOH YHePIruu (2 1)
19 | Tpancdopmaropsl
20 | IIpou3BOACTBO, Epenaya U UCIOIb30BAHUE AIEKTPUUECKON SHEPTUU
Mexannveckue BoJHBI (1 u)
21 | Bonna. CBoiicTBa BOJH U OCHOBHBIE XapaKTEPUCTUKU
DJIeKTPOMATHUTHBIE BOJHBI (3 1)
22 Omnbitel ['epua
23 | H3o6perenue paguo A. C. [TornoBsiM. [IpHHIKIIEL paguocBa3H
24 | 3aueér Ned mo teme «KoJsieOaHusi U BOJIHbI», KOPPEKIUsI
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OIITUKA (13 u)
(13 HUX 6 YacoB BHYTPHUIIpeAMETHbII MOIYJIb)

CBeToBbI€ BOJIHBI (7 1)

25 | BBeneHue B oNTUKY

26 | OcHOBHBIE 3aKOHBI TEOMETPUYECKON ONTUKHU

27 | DxcnepuMeHTAJbHOE U3MepeHHe NMOKa3aTe sl MPeJoMJIeHHS
crexjia (1adoparopHas padora 4)

28 | DxcnepumMeHTAJIbHOE oNpeiesieHHe ONTHYECKOH CHIIbI H
(oxkycHoro paccrosinusi coouparoueii JuH3bI (JladbopaTopHas
pabora S)

29 | Hucnepcus cBeTa

30 | H3mepenue AJUHBI CBETOBOIi BOJIHBI (J1aGopaTopHasi padora 6)

31 | HaOaronenue nnTepdepeHun, TUPPAKIUN U NOJAPHU3ANUT
cBera (J1aboparopHasi pabora 7)

JIEMEHTbBI TEOPUU OTHOCUTEJBHOCTH (3 4)

32 | DneMeHThI cielanbHOM TEOPUH OTHOCUTEIBHOCTH.

[locTynarel DliHmTelHA

33 | DneMeHTHI peNsITUBUCTCKON JUHAMUKHI

34 | O6oOmaromie-moBTOPUTEIHHOE 3aHATHE TT0 TEME «DJIEMEHTHI
CHELUaTbHON TEOPUH OTHOCUTEIBHOCTH»

HN3nydenne u cnektpsl (3 4)
(u3 HUX 2 yaca BHYTPHUIIPeAMETHBIH MOAYJIb)

35 | Wsnyuenue u cuextpsl. [lIkana 31eKTpoMarHUTHBIX U3J1y4E€HUN

36 | Pewenue 3amau no reme «l3ayyeHue u cnekTpbl» ¢ BHITOJHEHHEM
JabopaTopHoii padoTsl 8 «Hab/ionenune CjIOMIHOIO U
JIMHEeHYaToro cnexkTpoB»

37 | 3auer Ne 4 mo teme «OnTnka», KOppeKIus

KBAHTOBAS ®U3UKA (13 u)
CBeToBbI€ KBaHTHBI (3 1)
(13 HUX 2 yaca BHYTPHUIIPeAMETHBIH MOYJIb)

38 | 3akonsl poToadhdexra

39 ®otonbl. ['unoresa ne bpoins




40

KBaHTOBEIE CBOMCTBA CBETA: CBETOBOE IABJIEHUE, XUMHUYECKOE
IIEUCTBUE CBETa

ATtomHas ¢pusnka (3 1)

41 | KganToBble octynarsl bopa. M3iyueHue v nonioneHue cBeTa aroMoM
42 | Jlazepsl
43 | 3aderNeS mo temam «CBeTOBbIE€ KBAHTBI», «XATOMHASI

¢usuka», koppexuus

®Du3nKa aTOMHOIO0 sI/APa. JjleMeHTapHbIe YacTuubl (7 9)

44 | M3y4yeHHe TPEKOB 3apPSKEHHBIX YACTHI 110 TOTOBBIM

(dororpapusam (adoparopuas padora 9)
45 PagnoaxktuBHOCTE
46 | OHeprus CBS3U aTOMHBIX SIIEP
47 | Uennas sinepHas peakiusi. ATOMHas 3JIEKTPOCTaHIIM
48 | Ilpumenenue Gpu3uku A1pa Ha npakTuke. buonornueckoe

JeCTBUE PaJMOAKTUBHBIX M3ITYUCHHM
49 DJIeMEHTapHbIE YaCTHUILIbI
50 | 3auer Ne6 mo Tteme «@u3nka saapa u 3ieMeHTbl DIU», koppekuus

3HAYEHUE ®U3UKU AJI51 PASBBUTUS MUPA
N PASBUTHUS MTPOU3BOJAUTEJIBHBIX CUJI OBLHIECTBA (1 u)
51 | ®dusnueckas KapTHHA MUpPA
CTPOEHUE M BBOJIIOIIMS BCEJIEHHOM (6 4)

52 | Hebecnas chepa. 3Be3qHoe HeO0. 3akoHbl Keruiepa
53 | Crpoenune ConHEUHOMN CUCTEMBI
54 | Cucrema 3emins — Jlyna
55 | O6uwue cBenenus o ComHIle, €ro UCTOUHUKHU SHEPTUH U

BHYTPEHHEE CTPOECHUE
56 | ®dusnueckas IpUpPoaA 3BE3]
57 Hama IN'anakTtuka. [IporcxoxaeHre u 3BONMIOINMS TAIaKTHK.

Kpacnoe cmemenue. XKu3nb u pasym Bo BeenenHon

IHoBTOpenue (134)

58

Kunemarnka




59 | JImnamuka

60 | 3aKoHBI COXpaHCHHS B MEXaHHUKE

61 | MonekynspHas pusuka

62 | OcCHOBBI ANEKTPOIUHAMUKI

63 Kosebaums v BOJTHEBI

64 | Onrtuka. KBanToBas ¢usnka

65 | Hrorosas mpomeKyTo4YHas aTTecTalus (MTOroBas KOHTpOJIbHAs paboTa,
aJIMUHUCTpATUBHAs)

66- | ITloBTOpeHue u cucTemaru3aius yaeOHOro Marepuasna Kypca Gu3nKu
68

3a4éToB — 6

AJIMMHHCTPATUBHBIX K.p. —2

JlabopaTtopHbIx pa6oT-9

I yeTBepTH:

BxonHast (aaMUHUCTpaTHBHAS) KOHTPOJIbHAS paboTa.

Ha0nronenne neiicTBUsi MAarHUTHOTO MOJIA HA TOK (J1a0opaTtopHasi padora 1)

N3yyeHue siBjieHNs 3JIEKTPOMATHUTHOM MHAYKUMH (J1abopaTopHas padora 2)

3auyet Nel no Teme «CTanmoHapHoe MArHUTHOE 10JIe»

3aueTNe2 o TeMe «DJIeKTPOMArHUTHAS HHAYKIHUS», KOPPEeKIUs

II yeTBepTH:

3auet Ne3 no Teme «Koste6anus u BOJIHbI», KOPPeKIUS

JKcnepuMeHTAIbHOe H3MepeHHe M0Ka3aTeIsl NPeJIOMJIEHHs CTeK/Ia
(-1aGopaTropHasi padora 4)

IKCIePUMEHTAIbHOE OTpeaeeHHe ONTHYECKOH CHIIbI M (DOKYCHOTO
paccTosinusi coduparonieii JuH3bI (J1aGopaTopHasi padora 5)

H3mepeHue JIMHBI CBETOBOI BOJIHBI (J1abopaTopHasi padora 6)

Haonionenne nnrepdepeHnnu, 1uppakuuu 1 NoJasipu3aiun cBeTa
(nadoparopuasi padora 7)

JladoparopHas padora 8 «Haob/ron1eHne CIUIONIHOTO ¥ JIMHEHYATOro ClIeKTPOB»




III yeTBepTH:

3auver Ne 4 o Teme «OnTHKAa», KOPPEKIUA

3aueTNeS no TeMam «CBeTOBbIe KBAHTBI», <KATOMHas1 (PU3UKa», KOPPEKLUS

N3ydeHue TPEKOB 3apsizKeHHBIX YACTHII 1O TOTOBBIM (oTorpadusm
(madoparopnasi padora 9)

3auer Ne6 no Treme «@u3uka sigpa u 3JieMeHTbl ®IY», Koppekuus

IV 4erBepTh:

IIpomexxyTouHnasi arrecTanus (MTOroBasi KOHTPOJIbHAsA padoTa, aAMHUHUCTPATHBHASA)
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