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IHosicHuTe IbHAS 3aNIMCKA
padoueil mporpamMmbl o ¢pusuke 1ias 12 kaacca

Pabouas nmporpamma 1o ¢pu3MKe COCTaBI€Ha Ha OCHOBE:!
v deepajabHOrO KOMIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa O0IIEro
oOpazoBanus (rpukaz MO PO ot 05.03.2004 Ne1089)
V' ®enepansHoro BYII st 061eo6pa3zoBaTebHbIX yupekaeHuii PD (mpukas
MO P® ot 09.03.2004 Nel312);
y4eOHUKOB (BKJIIOYEHHBIX B DeepalibHbIi IEPEUEHb):
bazucHoro yueOHOro mjiana Be4epHUX (CMEHHBIX) 00111€00pa30BaTeIbHBIX
yupexaenuit PO (ounas u 3aounas ¢popmbl 00yuenus) — npukaz MOH P® Ne
322 o1 09. 02. 1998 rona.
v Y4eGHOTO II1aHa [IKOJIBI, YTBEPKIEHHOTO JUPEKTOPOM IIKOJIBI OT 1CEHTIOps
2014 rona.
VYuebnuku: « ®PU3NKA-10, 11», aBTopsr: Mskumies I'.41., byxosues b.b.,
Corckuit H.H., U3a-Bo «IIpocBemenue», 2010 r.
v’ COOpPHHMKAaMM TECTOBBIX U TEKCTOBBIX 3aJaHUM Il KOHTPOJIS 3HAHUM U YMEHHIA:
* Poiukesuu A.Il. Coopuuk 3amad mo ¢usuke. 10-11 w1 — M.
[Ipocsemienue,
HopmatuBHBINi Cpok 00ydeHHUs] OCBOEHUSI 00pa30BaTEIbHBIX MPOTPaMM MO (PUZUKE
B CMEHHBIX cpeHux mkoaax — 3 roga (10 ki, 11 ki, 12 ki):
Bcero yacoB B yueOHblii roa- 34
KoanuyecTBo 4acoB B Heaeso - 1
Koan4yecTBO NJIaHOBBIX 324€TOB - 7
KosnuecTBo j1adbopaTopHbIX padoT - 5
Heau n3yuenus GusnkKu

AN

N3yuenue ¢pusnku B cpeaHuX (MOJHBIX) HIKOJE HA 02a30BOM YPOBHeE
HANPABJIEHO HA IOCTUKEHHUE CJIeTYIOIIHX Hesei:
oceoeHue 3Hanuil 0 PyHIaMEHTAIBHBIX (U3UYECKUX 3aKOHAX W MPUHIIMIAX,
JeXKalUX B OCHOBE COBPEMEHHON (PU3WYECKOW KapTUHBI MHpa; HamOoJee
BKHBIX OTKPBITHSAX B 00JaCTH (DM3MKH, OKA3aBIINX OMPEACIISIONICE BIUSHHC
Ha Pa3BUTHE TEXHUKU W TEXHOJOTHUW; METOAaX HAYyIHOTO ITO3HAHMSI IIPUPOIBI;
06/1a0¢eHuUe yMeHUuAMU TIPOBOIUTH HAOJIOJCHUS, TUTAHUPOBATh W BBITTOHSTH
OKCIIEPUMEHTHI, BBIIBUTATh THIIOTE3bl W CTPOUTH MOJCIH, TPUMCHSTH
MOJIyYeHHBIC 3HAHUS 110 QU3HKE TSl OOBSICHEHUS PA3HOOOPa3HBIX (HU3UUECKUX
SBJICHUM M CBOMCTB BEIIECTB; MPAKTHYECKOTO HMCIOJb30BaHUS (DUIUUECKUX
3HAHM; OLIEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOU WH(OpMAIUY;
pazeumue TO3HABATEIBHBIX WHTEPECOB, WHTEUICKTYalbHBIX U TBOPYECKHUX
CIIOoCOOHOCTEM B mpoliecce NMPUOOpEeTeHUs] 3HAHWM M yMEHUM 1o (U3UKE C
WCITOJIb30BAaHUEM PA3JIMYHBIX HCTOYHHKOB HMH(POPMAIMM W COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH;
éocnumanue yOSKICHHOCTH B BO3MOXKHOCTH TIO3HAHHUS 3aKOHOB IPHUPO/IBI,
WCIIOJIb30BAHUSL JIOCTIDKCHUM (M3MKKM Ha OJlaro pa3BUTHS UYEJIOBEUYECKOU
[IUBUJIM3AINH; HEOOXOJUMOCTH COTPYAHUYECTBA B MPOIIECCE COBMECTHOTO



BBINIOJIHEHUS 337a4, YBAXKUTEJIBHOTO OTHOIIEHHS K MHEHHMIO ONIOHEHTA IpHU
00CYXXJIeHUH TMpOOJEM €CTECTBEHHOHAYYHOTO COJEp>KaHMs; TOTOBHOCTU K
MOPaJIbHO-3THYECKOM OLIEHKE MCITOIb30BAHUS HAYUHBIX JIOCTUKECHHM, YyBCTBA
OTBETCTBEHHOCTH 32 3alIUTy OKPYXAIOIIEH CPENbL;

UCNOb306aHUE NPUOOPEMEHHBIX 3HAHUI U YMEHUll U1 PEIICHUS
NPAaKTHUYECKUX 3a/Jad TOBCEAHEBHOW >KM3HM, oOecrmeueHus: 0e30macHOCTH
COOCTBEHHOW JKM3HHW, PAUUMOHAIBHOIO HPHPOAOIOIb30BAHUA M  OXPaHBI
OKPYKaIOUIEN CPEIBI.
3agaum yueOHOro npeamera
Copneprxanne 00pa3oBaHMs, PEICTABIEHHOE B CPEAHEN IIKOJIE, Pa3BUBACTCS
B CJIEAYIOIIMX HAaIPABICHUIX:
+ (hopMupOBaHUS OCHOB HAYYHOTO MHUPOBO33PEHUS,
+ Pa3BUTHS UHTEIUICKTYaIbHBIX CIOCOOHOCTEH yJarmuxcs;
* pa3BUTHE MO3HABATEIIBHBIX UHTEPECOB MIKOJBHUKOB B MPOLIECCE M3YUYCHHUS
[1)7637197 8
* 3HAKOMCTBO C METOJaMHU HAay4YHOI'O ITO3HAHUS OKPYKAKOLIETO MUPA;
# [IOCTAaHOBKa IMpo0sieM, TpPeOYyIHUX OT YYallUXCi CaMOCTOSTENbHOM
NEeSATEIbHOCTH 110 UX Pa3pelICHUIO;
+ BOOPYXEHHUE IIKOJbHUKA HAYYHBIM METOJIOM IIO3HAHMS, IO3BOJISIOIINM
NOJIy4aTh OOBEKTUBHBIE 3HAHMS 00 OKPYXKAIOIEM MHUPE.
O0uieyuyeOHble YMEHUS, HABBIKH U CIIOCO0ObI 1eATEJILHOCTH
PaGouass mnporpamma mnpeaycmMaTpuBaeT (OPMHUpPOBAHHE Y IIKOJIHHUKOB

oO1Iey4yeOHbIX YMEHUI M HABBIKOB, YHHUBEPCAJIbHBIX CIOCOOOB AESITENBHOCTU H

KIIFOUEBBIX KoMIeTeHIMH. [IpropureTaMu 1uisl IKOJBHOTO Kypca (PM3UKU Ha JTane

CpeIlHero o0I1Iero o0pa3oBaHus SABJISIFOTCS:

ITo3HaBaTe/IbHAA 1EATEIBHOCTD:

UCITOJIB30BAHUE JUI TNO3HAHUSA OKPYKAIOIIEro MHpa pPa3jIUYHbIX €CTECTBEHHO-

HAYYHBIX METOJIOB: HaOJIIOICHNUS, U3MEPEHHUSI, SKCIIEPUMEHTA, MOJICIIUPOBAHMS;

dbopmupoBaHUe yMEHUH pa3iuyaTh (aKTbl, TUIOTE3bl, MPUYUHBI, CIEACTBUS,

JI0Ka3aTeNIbCTBA, 3aKOHBI, TEOPUU;

OBJIAJICHUE  aJEKBaTHBIMM  CHOCO0AMU  pEIICHHs]  TEOPETUYECKUX U

DKCIIEPUMEHTAJIBHBIX 33]1a4;

npUOOpETEHNE ONbITAa BBHIABM)KEHUS TUIOTE3 JUIsl OOBSICHEHUS U3BECTHBIX (PaKTOB

Y DKCIIEPUMEHTAIbHON MPOBEPKHU BBIABUTAEMBIX THIIOTE3.

NHpopMannoOHHO-KOMMYHHMKATUBHAS AEATEIbHOCTD:

BJIQJICHUE MOHOJIOTMYECKOM W JAHAIOTMYecKod peubto. CrnocoOHOCTh MOHUMATh

TOUYKY 3pEeHHs cOOeCeHMKAa U TPU3HABAThH MIPABO HA HHOE MHEHUE;

WCIIOJIb30BAaHUE [JIsl PEIIEeHUs] TO3HABAaTEJIbHBIX M KOMMYHHMKATHBHBIX 3aJlay

pa3IMYHBIX UCTOYHUKOB HH(POPMAIIIH.

PeduiekcuBHasA 1eATEJIbHOCTD:

BJIAJCHUE HABBIKAMM KOHTPOJII M OLICHKM CBOEHW JESITEIIbHOCTH, YMEHUEM

MPEABUAECTh BO3MOXKHbBIE PE3YJIbTAThl CBOMX JE€HCTBUMA:

opraHu3anus Y4eOHOW JeATEeTbHOCTH: TIOCTAHOBKA UM, IJIAHUPOBAHUE,

OINPEJEIEHUE ONTUMAJILHOTO COOTHOIIEHHUS LIEJIA U CPENICTB.




TPEBOBAHMS K YPOBHIO IIOAT'OTOBKHA BBIITYCKHHUKOB
B pezynomame uzyuenusn ¢puzuxu Ha 6a3060M yposHe YUEHUK 00JIHCEH
3HATL/IOHUMATL

CMBICJI NMOHATHIi: (U3MYecKoe SBICHME, TUIIOTE3a, 3aKOH, TEOpHSs, BEIIECTBO,
B3aMMOJICHCTBHE, 3JEKTPOMArHUTHOE T0JI€, BOJHA, (POTOH, aTOM, aTOMHOE SAPO,
MOHU3UPYIOLINE N3TydeHH s, TUIaHeTa, 3Be3/1a, FaJlakTuka, Beenennas;

CMBICJ (PU3NYECKMX BeJIUYMH: CKOPOCTh, YCKOPEHHE, Macca, CUiIa, HUMILYJbC,
paboTa, MexaHu4ecKasi SHEpIUs, BHYTPEHHsISI SHEprus, aOCOIIOTHASA TeMIIepaTypa,
CpeAHsAs KHUHETHYECKash DJHEPrusi YacTHIl BEIIEeCTBA, KOJIMYECTBO TEIJIOTHI,
AIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsil;

cMblel pusuueckux 3aKOH08 KIacCUYeCKOM MEXaHWKH, BCEMUPHOTO TATOTEHHS,
COXPAaHEHHUSl HHEPTHH, HMITYyJIbCa U DJIEKTPUYECKOrO 3apsia, TEPMOIUHAMUKH,
AIIEKTPOMArHUTHOU MHAYKIMH, (OTOdD(DEKTa;

6K1A0 POCCUIICKUX U 3aPYDOeHCHBIX YUeHbIX, OKA3aBIINX HanOOJIbIIee BIUSHIE HA
pasButue QU3UKY;

YMETb
onucwvléams u 00BLACHAMb PuU3UYECKUE AGICHUA U CE60IICMEa mesl: IBUXCHUE
HEOECHBIX TeJ U HCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOMCTBA I'a30B, JKUJKOCTEN U
TBEPIBIX TEIT; 3JIEKTPOMAarHUTHYIO WHIYKIIHIO, pacrpocTpaHeHue
AIIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOWMCTBA CBETA; U3JyYCHUE U IOTJIOLICHUE
cBeTa aToMoM; PoTorhDeKT;
omjauuams TUIIOTE3bl OT HAYYHBIX TEOPUU; Oenamb 6bl600bl HA OCHOBE
DKCIIEPUMEHTAJIbHBIX JIAHHBIX; HPUGOOUmMb NpUMEPbl, NOKA3bléarwjue, 4mo:
HAOJIIOJICHUSI U SKCIIEPUMEHT SIBJISIOTCSI OCHOBOW MJIi BBIABMKEHHUS THIIOTE3 U
TEOpPUH, T[O3BOJAIOT IPOBEPUTH HCTUHHOCTb  TEOPETUYECKUX  BBIBOJOB;
¢duznyeckas Teopus 1aeT BO3MOKHOCTb OOBSCHATH W3BECTHBIE SIBJICHUS MPUPOJIBI
U Hay4HbI€ (DaKThl, IPEICKa3bIBaTh €11e HEU3BECTHBIC SIBJICHMUS,
npueoOUmMb npumepvl NPAKMUYECKO20 UCNOAb306AHUA (PUUYECKUX 3HAHUU:
3aKOHOB MEXAHWKH, TEPMOAMHAMHUKA W DIJIEKTPOJAWHAMUKU B DJHEPIETHUKE;
Pa3JINYHBIX BHJIOB DJIEKTPOMArHUTHBIX M3JIYyYEHUH Ui Pa3BUTUSA paano H
TEJIEKOMMYHUKALIM, KBAaHTOBOM (U3MKM B CO3JaHUU SACPHOM DHEPreTUKH,
J1a3epoB;
60CHpUHUMAGMb U HA OCHOGE HNOJIYYEHHLIX 3HAHUNL CAMOCHIOAMETbHO
oyenueamsb WHHOPMAIIUIO, coaepkamnytocs B coobmenusx CMU, Wurepnere,
HAy4YHO-TIOMYJISIPHBIX CTaThsX;

Hcnoab3oBaTh npruodpeTeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOM

HACATECJIBbHOCTH " HOBceZ[HeBHOﬁ ZKM3HU QJIA:

+ oOecrieueHHs] 0E30MaCHOCTH KU3HENEATEITLHOCTH B MPOLIECCE HMCIOJIb30BAHUS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX 3JEKTPONPUOOPOB, CPEACTB pPaauoO- U
TEJIEKOMMYHUKAILIMOHHOMN CBS3H;

+ OLCHKMU BJIMSHUS HAa OpPraHU3M YeJOBEKa W APYrHe OpraHU3Mbl 3arps3HEHUs
OKPYXKaroUIEN Cpebl;

* PAUMOHAIBHOIO MPUPOJONOIB30BAHMS U 3AIUTHI OKPYKAIOIIEH CPEBI.



OpranusannoHnbie popMbl 00yuyeHUus1 PU3UKH, HCIIOJIb3yeMble HA YPOKaX:
JIEKLIMS,

npakThyeckas padora,

camocCTosITeNIbHas padoTa,

BHeayIUTOpHas U "nomarrsss" padora.

Coaep:kanue kypca ¢puszuku B 12 kiacce
U IVIAHUPYeMble Pe3yJbTATHI OCBOCHUS YYAIIMMUCSH:
JJIeKTPOMATHUTHBIE KoJieOanusi ¥ BOJIHBI (11 yacoB)

CBobOoaubie KoNebaHus B KosebaTelbHOM KOHType. llepmon cBOOOIHBIX
aneKTpudeckux kosneOanuil. [lepemeHHbIN snekTpuueckuil Tok. ['eHepupoBaHue
aekTpudeckoi 3Hepruu. Tpanchopmartop. Ilepegada smeKTpUUYECKON SHEPTHUU.
OnekTpoMarHuTHbIE BOJIHBL. (CBOWMCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpuHIMIIEI
panuocss3u. TeneBuieHHeE.

JeMoHcTpanuu:

- CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIEOaHUsI HU3KOM 4acTOThI B KOJ€OaTEIbHOM
KOHTYpE.

- 3aBHUCHMOCTb YacCTOThl CBOOOJHBIX JJICKTPOMATHUTHBIX KOJEOAHHWM OT
ANEKTPOEMKOCTH M UHAYKTUBHOCTH KOHTYpA.

- He3aryxaromue srekTpoMarHuTHbIE KosieOaHusl B TEHEpaToOpe Ha TPaH3UCTOPE.

- [TonyyeHue nepeMeHHOro ToKa Npy BpallleHUU BUTKA B MArHUTHOM I10JI€.

- YCTpOUCTBO U MPUHITUI AEHCTBUS T€HEpATOpa MEPEMEHHOT0 ToKa (Ha MOJEIH).

- OcumiIIorpaMMBbl IEPEMEHHOIO TOKA.

- YCTpoiCTBO U IPUHIMI ACUCTBUS TpaHCPopMaTopa.

- Ilepenaya 3J1€KTPUYECKOM PHEPTUUA HA PACCTOSIHUE C MOUIBIO MOHWKAIOMIETO U
MOBBIIIAIOIIETO TpaHchopMaTopa.

- DJEeKTpUUYECKUN PE30HAHC.

- M3nydeHue u npueM 31eKTPOMarHuTHBIX BOJIH.

- OTpakeHUE NEKTPOMATrHUTHBIX BOJIH.

- [IpenoMiieHne 3J1€KTPOMArHUTHBIX BOJIH.

- Uarepdepennus u audpakius >IEKTPOMArHUTHBIX BOJIH.

- [Tongpusanust 3JIeKTPOMarHUTHHIX BOJIH.

- Mopgynauuss W JETEKTUPOBAHUE BBICOKOYACTOTHBIX  3JIEKTPOMArHUTHBIX
KOJIeOaHMIA.

3HaTh: NOHATHS: CBOOOJHBIE U BBIHYKJIEHHBIE KOJIeOaHUs; KOJieOaTeIbHbIMI
KOHTYp; TEpPEMEHHBbIM TOK; pPE30HAHC, JJEKTPOMAarHuTHas BOJIHA, CBOWCTBa
AJIIEKTPOMArHUTHBIX BOJIH.

IIpakTHyeckoe NpUMeHEHHE. TEHEpPATOp INEPEMEHHOro TOKa, CXema
paauorenedOHHON CBSI3U, TEIEBUICHUE.

YmMmerh: V3MepsTh cuily TOKA M HAIPSDKEHUE B LEISAX NEPEMEHHOTO TOKA.
Hcnonp3oBath TpanchopmaTop uisi TpeoOpa3oBaHUS TOKOB U HAMPSHKEHUU.
OmnpenensaTb HEM3BECTHBIM MapaMeTp KoJeOATeTbHOrO0 KOHTYpPA, €CIU H3BECTHBI
3HaUE€HHWE JPYroro ero mapaMeTpa W 4YacToTa CBOOOJHBIX KOJICOAHUH;
pPacCUHMTHIBATh YAaCTOTy CBOOOJHBIX KOJIeOaHWNA B KOJIeOATEIHbHOM KOHTYpE C
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ANEKTPOMArHUTHBIX BOJIH.
Ontuka (11 yacos)
CBeToBbBIE BOJIHBI (7 4acoB)

CkopocTh CBE€Ta M METOABI €€ H3MEpPEHHs. 3aKOHbl  OTPaXKECHHS U
npesioMJIeHUs] cBeTa. BoJIHOBBIE CBOMCTBa cBeTa: AucHepcus, UHTEephEpeHIUs
cBera, nudppaknus cBera. KorepeHTHOCTh. IlomepedyHOCTh CBETOBBIX BOJIH.
[Tonspuzamus ceera.

Jlabopatopuas pabGora Nel «3Mepenue nokasaress MpeOMIICHUS CTEKIIAY.
JlaGopaTopHuast pab6ora Ne2 «OmpeneneHue onTudecko u  (OKYCHOTO
paccTosiHUSI COOUPAIOIICH JIMH3BI

JlabopaTtopuasi padora Ne3 «VI3MepeHune NIMHBI CBETOBOM BOJTHBI.

JleMOHCTpALUH:

- 3aKOHBI PEJIOMJICHUS CHETA.

- [Tonnoe oTpaxeHue.

- CBETOBOI.

- [Tonyuenue naTEpHEPEHIIMOHHBIX TOJIOC.

- dudpakius cBeTa Ha TOHKOW HUTH.

- dudpakius cBera Ha y3KOH IIEIH.

- Pa3nosxeHue cBeta B CIIEKTP C MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

- [Tongapuzanus cBeTa oI pOUIaMH.

- [IpumeHeHre NOASPOUAOB I U3YYCHUSI MEXaHUUECKUX HAIPSKEHUI B

JEeTaNsAX KOHCTPYKIIUH.
3HaTh: noHATHUS: UHTEphEepeHus, TUPpaKIUs U TUCTIEPCHUS CBETA.

3aKOHBI OTPAKEHUS U MPEJIOMIICHUS CBETA,

IIpakTHyeckoe MpUMeHEHHUeE: TIOJIHOTO OTPAKEHUS, MHTepPepeHIuu, Tudpakiuu
Y TOJIIPU3ALINK CBETA.

YMeTh: U3MEpATh JIJTMHY CBETOBOM BOJIHBI, PellaTh 3aJja4yu Ha MPUMEHEHUE
dbopmyJl, CBS3BIBAIOIIMX JJIMHY BOJHBI C YacTOTOM W CKOPOCTBIO, MEPHOJ
KOJICOAHWM C IUKIMYECKONM YacTOTOW; Ha MPUMEHEHHE 3aKOHA MPEIOMIICHUS
CBETAa.

JJIeMeHThI TEOPUH OTHOCUTEJIBHOCTH (2 yaca)

[Toctynatel TEOpHM OTHOCUTEIBHOCTU. [IpUHIIMI ~ OTHOCHUTEIBHOCTH
OiinmireitHa.  IloctosHCTBO ckopoctu cBeta. IlpocTpaHCTBO W Bpemsi B
CIEUHUAIBHOW TEOpPUH OTHOCHUTENBHOCTH. PenstuBucTckas nuHamuka. CBs3b
MAacCChI C YHEPrUeH.
3HATh: MOHSATHUS: TPUHIIUI TOCTOSHCTBA CKOPOCTH CBE€Ta B BaKyyMe, CBS3b
MacCchbl W DJHEPrUHM. YMeTb. OIpeJeisaTh TPaHUIBI TNPUMEHEHUS 3aKOHOB
KJIACCUYECKOMU U PEIATUBUCTCKON MEXaHUKH.



N3nydenus u cnekTpsl (2 yaca)

PaznuuHbpie BHUIBI 3JIEKTPOMArHUTHBIX H3JIYYEHUM M HUX MPAKTUYECKOE
NPUMEHEHHUE: CBOMCTBA M MpUMEHEHUE HHQPPaKpacHBIX, YIbTPAPHUOJIETOBBIX U
PEHTTeHOBCKUX u3iydeHui. [1lkana 3neKTpOMarHuTHBIX U3ITy4EHUM.

JleMoHCcTpaIMU:

- HeBuinmble U31ydeHHs B CIIEKTPE HATPETOTO TEJIA.

- CBolicTBa HH(MPAKPACHOTO UBITYUCHHUS.

- CBoiicTBa ynbTpapuoIETOBOTO U3TYyUCHUSI.

- [lTkana 351eKTpOMarHUTHBIX U3Ty4eHul (Tabauua).

- 3aBUCHUMOCTb IJIOTHOCTH MTOTOKA U3TYyYEHUsI OT PACCTOSHUSA O TOUEUHOTO

HMCTOYHHKA.

JlabGopaTopHuasi padora Ne 4 «HabJ1r0aeHue CIJIONIHOTO M JIMHEYaToro
CIIEKTPOB»

3HATh: JIIEKTPOMArHUTHBIE U3ITYYECHUS U UX BUJIBIL.

NPaKTHYeCKoe  NPHUMEHEHHMe.  IPUMEpPbl  NPAKTHUYECKOTO  MPUMEHEHUS
AJIIEKTPOMATrHUTHBIX BOJH HWH(GPaKpaCHOTO, BUAUMOTO, YIbTPA(PHOIECTOBOTO U
PEHTI€HOBCKOI'O IMAnia30HOB YacToT.

YMeTh: OOBSCHATH CBOMCTBA PA3JIMYHBIX BHUIOB AJIEKTPOMATHUTHOTO
W3JIyYEHUS B 3aBUCUMOCTHU OT €r0 JIJIMHBI BOJIHBI U YACTOTHI.

KBanroBasi puzuka (10 yacoB)

[[unote3za I[lnanka o kBaHTax.] ®ororddext. YpaBHeHne DUHIIITEHHA IS
dbororddexra. @otonsl. [['unoreza ne bpoiias 0 BOJHOBBIX CBONCTBAX YacTHII.
KopnyckynsapHo-BonHoBOM ~ ayanmu3M.  COOTHOHIEHHWE  HEOINPEIEIEHHOCTH
['eitzendepra. |

Crpoenne aroma. OnbiTel Pesepdopna. KsantoBeie mnoctynartsl bopa.
Hcnyckanune v NOrIOMEHnE CcBETa aToMOM. JIazepsl.

[Monenu CTpoeHMsI aTOMHOIO SiApa: IPOTOHHO-HEUTPOHHAs MOJEIb
CTpoeHHusi aTOMHOTO sijpa.] Snepubie cuibl. JledeKkT Macchl M DHEPrUs CBS3H
HYKJIOHOB B SIJIpE.

SnepHas sHepretuka. BiusHME HOHM3UPYIOLIEW pagudallMd Ha JKUBBIC
opranu3Mbl. [[lo3a wuW3My4YeHHUs, 3aKOH pPaAMOAKTUBHOTO pacmajga H  €ro
CTATUCTUYECKUN XapakTep. DJIEMEHTapHbIC YACTHUI[bl: YACTUIBI U aHTUYACTHULIBI.
dyHIaMEHTAIbHbIC B3aUMOICUCTBYS |

3HaueHue (U3UKKU IJI1 OOBSICHEHHUS MUpa M PAa3BUTHUS POU3BOJAUTEIIHHBIX
cui oOuectBa. Enunas usnyeckas kapTuHa Mupa.

JlabopaTopHas padora Ne4: «I3ydueHue TpEKOB 3apSKECHHBIX YaCTUIL.
JleMoHCTpALUH:

- dorosnexktpruueckuit 3pPeKT Ha yCTaHOBKE C IMHKOBOM TIJIaTHHOM.

- 3akoHbI BHelIHero ¢poTodddexra.

- YCTpOWCTBO U IEUCTBUE MOIYNPOBOIHUKOBOIO U BAKYYMHOTI'O

($hOTOATIEMEHTOB.

- YerpoiicTBo u neiictBue poroperne Ha GOTOITIEMEHTE.

- Monens onbiTa Pesepdopna.

- HabGmronenue TpexoB B kamepe BuibcoHa.

- YCTpOUCTBO U ACUCTBUE CUETUMKA MOHU3UPYIOIIHUX YACTHLL.



3uare: IlonsaTusa: QoroH; QoroadhdexT; KopmycKyIIPHO-BOTHOBOU
Oyanu3M; sAepHas MOJEIb aToMa; SJACpHbIC PEaKIUu, DSHEPrus CBS3H;
paauoOaKTUBHBIA pacnaj; UEMHAs peakuus [eJCHUs; TEPMOSJICpHAs pEeaKuus;
AJIEMEHTApHAs YacTUIla, aTOMHOE SIAPO.

3akonbl poTorddekrta: moctynarsl bopii 3aK0H pano0aKTUBHOTO pacraja.

IIpakTH4yeckoe MNpPUMEHEHUE: YCTPOMCTBO U MNPUHLMUIT  JCUCTBUA
dboTOdNEMEHTa; TPUMEpPHl TEXHUYECKOTO - HCIOJIb30BaHUS (OTOIIEMEHTOB;
IOPUHIMI  CIEKTPAJIBHOIO AaHalM3a; MPUMEPhl NPAKTUYECKUX MPUMEHEHUN
CHEKTPAJIbHOIO aHAJIN3a; YCTPOMCTBO M MPUHLMUII AEHCTBUSA AIEPHOTO PEAKTOPA.

YMmerhb: Pemate 3amaun Ha npuMeHeHne (GOpMYII, CBA3BIBAIOIINX SHEPTHUIO U
UMIYJIbC (POTOHA C YACTOTOM COOTBETCTBYIOIIEH CBETOBOM BOJHBI. BBIUMCIATH
KpacHyto TrpaHully Qoroaddexrta u sHepruto (¢GOTO3JIEKTPOHOB HA OCHOBE
ypaBHeHUs1 OiHIITEHHA. OnpenensTe NPOAYKTHl SIIEPHBIX PEaKIHMil HAa OCHOBE
3aKOHOB  COXPAaHEHHUsSl  JJIEKTPUYECKOrO  3apAla W MaccoBOrO  4YHCIA.
PaccunTeiBaTh 3HEPreTUYECKUN BBIXOJ SACPHOM peakuumu. Onpenenars 3HaK
3apsa WIM HallpaBJICHUE JABM)KCHHUS 3JIEMEHTAPHBIX YacTHUI] [0 MX TpPEKaM Ha
doTorpadusx.

Ctpoenne Bcenennoii (2 yaca):

Crpoenue comHeuHoit cucrembl. Cucrema «3emist — Jlynay. OOmue
ceeaeHus o ConHie (BUI B TEJIECKOI, BpalleHHE, pa3Mephl, Macca, CBETUMOCTb,
TEeMIlepaTypa COJIHIIAa W COCTOSIHHE BEIIeCTBA B HEM, XHMHYECKHI COCTaB).
Hcrtounuku sHeprun U BHyTpeHHee cTpoeHne ConHna. dusndeckas mpupona
3Be3n. Hamia Manaktuka (cocTtaB, CTpoeHHE, NBUXKEHUE 3Be3/ B ['alakTuke U ee
BpanieHue). [IporcxoxaeHue u 3BOTIOLUS FaTaKTUK U 3BE3/I.

JleMOHCTpAUH:

- Mojeinn COJTHEYHON CUCTEMBI.

- [lonBmxHas kapTa 3B€3JHOTO HeOa.
3HATB: MOHATHSA: IIJIaHETA, 3Be3/1a, CoHEeYHas cucTema, rajJjakTruka, BeeneHHast.

IIpakTyeckoe mnpuMeHeHHMe 3aKOHOB (U3UKU Uil  ONPEICIICHUs
XapaKTEPUCTUK IUIAHET U 3BE3I.

YMeTh: OOBSCHATH CTPOCHHE COJIHEUYHON CHCTEeMbl, rajaktuk, CoJHIa U
3Be3d. [IpuMeHsTh 3HaHHME 3aKOHOB (HU3UMKH Ui OOBSCHEHHUS TIPOLIECCOB
MPOUCXOAAINX BO BcesieHHOW. [loib30BaThCs MOABHKHOW KapTOW 3BE3IHOTO
Heba.

Cucrema oueHUBaHHUA.
1. OneHka yCTHBIX OTBETOB YYALIUXCSH.

OueHka S cTaBUTCS B TOM CIIydae, €CJIA yYalIUNCs MOKa3bIBAET BEPHOE
NOHUMaHue (PU3UYECKON CYIIHOCTH PACCMATPUBAEMBIX SBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHi, TAET TOYHOE ONPEIEIICHUE U HCTOJIKOBAHUE
OCHOBHBIX MOHATHI U 3aKOHOB, TEOPHil, a TAK)KE MMPABUIILHOE OIPEIEIICHNE
(bu3nYECKUX BETMYHMH, UX EIUHUI] U CIOCOOOB M3MEPEHUS; MPABUILHO BBITIOIHSIET
YepTEekKH, CXeMbl U TpaQUKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY,
CONPOBOXK/IAE€T PaccKka3 HOBBIMU IIPUMEPAMH, YMEET TPUMEHSTh 3HAHUS B HOBOM
CUTYaLIMH IIPU BBINOJHEHUH TPAKTUYECKHUX 33JIaHNI; MOXKET YCTAHABIMBATh CBA3b



MEXy U3y4aeMbIM U paHee N3YYEeHHBIM MaTePUaJIOM 10 Kypcy (PU3MKH, a TaKKe ¢
MaTepHaioM YCBOCHHBIM MPU U3YUEHUH JAPYTUX MPEIMETOB.

Ouenka 4 craBUTCS B TOM CiIy4ae, €CJIM OTBET YYCHHUKa YJOBJIETBOPSET
OCHOBHBIM TpeOOBaHUAM K OTBETY Ha OLEHKY 5, HO 0e€3 HCIOJb30BaHUs
COOCTBEHHOI'0 IIJJaHa, HOBBIX MPUMEPOB, 0€3 NPUMEHEHUS 3HAHUUA B HOBOWU
CUTyallud, ©O€3 WCIOJIb30BaHUS CBSI3eM C paHee M3YYCHHBIM MaTepHalioM,
YCBOCHHBIM TPHU H3YYEHUH JIPYTUX MPEAMETOB; €CIU YYalIUiCs JOMYCTHII OJHY
OIMOKY WM HE OoJiee ABYX HEOUETOB M MOXKET HCIPABUTh UX CaMOCTOSITEIHHO
VI C HEOOJIBIION TOMOIIBIO YUHUTEIIS.

Ounenka 3 craBUTCA B TOM CiIy4ae, €CIM y4alllMMCS NPAaBUIBHO IIOHUMAET
(GU3UYECKYI0 CYITHOCTh PacCMaTPUBAEMBIX SIBICHUN M 3aKOHOMEPHOCTEH, HO B
OTBETE UMEIOTCS OTICIbHBIC MPOOEThI B YCBOCHHH BOIIPOCOB Kypca (pM3HKHU; HE
MPENATCTBYET JajJbHEUIIEMY YCBOCHHUIO MPOrpaMMHOrO0 MaTepuajia, yMeeT
MPUMEHSTH MMOTYYEHHBIE 3HAHUS MPU PEUICHUU MPOCTHIX 3a7]a4 C UCIIOJIb30BaHUEM
rOTOBbIX (OpMyJ, HO 3aTpPyJHSETCS TMpU pEUICHUWH 3aj1ad, TPeOyIomux
npeo0pa3oBaHusg HEKOTOPBIX POPMYIT; TOMYCTHI HE O0Jiee OaHOU rpy0oil U oHOU
Herpyooii omuoku, He 0oJiee TBYX-TPeX HETPYObIX HEJOUETOB.

Ouenka 2 CTaBUTCA B TOM CJy4ae, €ClId Yy4alluicsd He OBJIajel
OCHOBHBIMU 3HAHUSIMH B COOTBETCTBUU C TPEOOBAHUSMHU W JOMYCTUJI OOJIbIIE
OIIMOOK U HEJOYETOB, YEM HEOOXOAUMO JJIsl OLIEHKH 3.

Ouenka 1 craBuTCA B TOM Clly4ae, €CJIM YYEHUK HE MOXKET OTBETUTh HU Ha
OJINH U3 MTOCTaBJICHHBIX BOIIPOCOB.

2. OueHKa NMCbMEHHBIX KOHTPOJILHBIX PadoT.

Ouenka 5 craButcs 3a paOOTy, BBIIIOJTHEHHYIO MOJHOCTHIO 0€3 OLIMOOK U
HEJI0YETOB.

Ouenka 4 craBuTcs 3a pabOTy, BBINOJHEHHYIO MOJHOCTBbIO, HO TIPH
HaJU4Yuu He OoJiee 0 JHOM OMMOKHU U OJTHOTO HeJoueTa, He 0oyiee TpeX HEJ0YETOB.

Ouenka 3 craBuTcs 3a pabOTy, BBHINIOJIHEHHYIO Ha 2/3 Bcel pabOThI
MPaBUJILHO WM TPU JOMYIIEHUH He OoJiee ofHOM TpyOoit ommbku, He Ooiee Tpex
HErpyObIX OIIMOOK, OJHOW HErpyOOi OMMOKUA W TpeX HEIOYETOB, NMPU HAIMYUU
YEeTHIPEX-TISATH HEJIOUYETOB.

Ouenka 2 craButTcs 3a pabOTy, B KOTOPOW YHUCIIO OIIMOOK M HEIOYETOB
MIPEBBICHIIO HOPMY JIJIsl OIICHKHU 3 WJIM MPaBUIILHO BBIMIOIHEHO MeHee 2/3 paboThl.

Ounenka 1 craBuTcs 3a pabOTy, HEBBINOJHEHHYI0 COBCEM WJIU
BBITIOJTHEHHYIO ¢ TpyObIMU OITMOKAMU B 3a1aHUSIX.

3. Ouenka J1adopaTopHbIX padoT.

Ouenka 5 craBUTCS B TOM Cllydae, €CJIM y4YallMWCs BBINOJIHWI padoTy B
MOJTHOM 00bEeMe ¢ COOTI0JIEHUEM HEOOXO0IMMOM MOCIIeI0BATEIbHOCTH TIPOBEACHUS
OTBITOB U U3MEPEHUM; CAMOCTOATEIIPHO U PAllMOHAIBHO MOHTUPYET HEOOXO0IMMOE
000pyZI0BaHUE; BCE OMBITHI MPOBOANT B YCIOBHUSIX M PEKUMAaX, 00€CTICUNBAIOITIX
MOJIy4eHHUE TIPABUIIHHBIX PE3YJIBTATOB U BHIBOJIOB; COOIOAACT TPEOOBAHMUS MTPABHII
0e30macHOro0 Tpy/aa; B OTYETE MPABWIHHO W AKKypaTHO BBHITIONHSAET BCE 3aIUCH,
TaONHIBI, PUCYHKH, YEPTEXKHU, TpaduKu, BHIYHCICHUS, MPABWIHHO BBITIOJIHSICT
aHaJIN3 ITOTPENTHOCTEN.



Ouenka 4 cTaBUTCS B TOM ClIy4ae, €CIIM yYallUKCS BBIMOJIHII padboTy B
COOTBETCTBUM C TPEOOBAHUSIMHU K OILEHKE S5, HO JONMYCTWJI JIBa-TpU HEIOYeTa, He
0oJiee 0HOM HErpyOOil OMIMOKHK M OJTHOTO HEeJoUeTa.

Ouenka 3 cTaBUTCS B TOM Ciy4yae, €CIU yYalllhicsl BBIOJHUI paboTy He
MOJIHOCTBI0, HO OOBEM BBIIMOJIHEHHOW YacTU TAaKOB, YTO MO3BOJISIET MOJIYYHTh
NpaBUbHBIE pE3ylbTaThl W BBIBOJABI, €CIM B XOJA€ MPOBEIACHUS ONbITa U
M3MEpPEHU ObLIN JOMYIICHBI OIIHOKHU.

Ouenka 2 cTaBUTCS B TOM Ciydae, €CIM YYalllWiCs BBITOJHWI paboTy HE
MOJHOCTBHI0O U 00BEM BBINOJHEHHOW PabOThl HE MO3BOJSET CAENaTh MPaBUIIbLHbBIC
BBIBO/IbI, BEIYMCIICHUS; HAOIOICHUS TPOBOIWIIUCH HEMTPABUIIBHO.

Ounenka 1 craBuUTCS B TOM Ciy4yae, €CJIM yYalllMiiCs COBCEM HE BBIMOJHUII
pabory.

Bo Bcex ciiydasix olleHKa CHMXKAE€TCS, €CIU ydalluiicss He coOoaan TpeOoBaHUA
npaBui 0€30MaCHOTO TPY/Ia.

4. IlepeyeHb OIIMOOK.
|. I'pyObie ominoKu.
1. He3nanue omnpenencHuil OCHOBHBIX MOHSATHI, 3aKOHOB, MPAaBHII, IMOJOKEHUI
Teopun, Gopmy, OOIIETTPUHATHIX CUMBOJIOB, 0003HaUEHUS (PU3UUYECKUX BEITUUMH,
€AUHUILY U3MEPEHUSL.
2. HeymeHnue BbIIETATh B OTBETE TJIABHOE.
3. Heymenue npuMeHsITh 3HaHUS ISl PEIICHUS 3a/1ad U OObSICHEHUS (PUBHUYECKUX
SBJICHUM; HENMPaBUWIBLHO CHOPMYJIHUPOBAHHBIC BOIPOCHI, 3aJaHUS WM HEBEPHbBIC
O0OBSICHEHUS X0JIa UX PELICHUsI, HE3HAHWE MPUEMOB PEIIECHUS 3a/1a4, aHAJIOTMYHBIX
paHee pelIeHHBIM B Kjlacce; OIIMOKHU, MOKA3bIBAIOIIME HEMPABUILHOE MOHUMAHUE
YCJIOBUS 3a/1a4M WJIM HEMPABUILHOE UCTOJIKOBAHKE PEILICHHUS.
4. HeyMeH#e ynuTaTh U CTPOUTH TPaPUKN U TPUHITUITHATHHBIC CXEMBI
5. Heymenue mnoaroroButh K paboOTe YCTAaHOBKY WA J1TaOOpaTOpPHOE
o0oOpyZ0BaHUE, MPOBECTH ONBIT, HEOOXOJWMBIE pacCUeThl WM HCIOJIb30BATh
MOJIyYCHHBIC JJAHHBIC IS BHIBOJIOB.
6. HeGpexxHoe oTHOIIEHUE K JIaOOpaTOPHOMY OOOPYAOBAHUIO U U3MEPUTEIHHBIM
npubdopam.
7. Heymenue onpenenuTs MoKa3aHus U3MEPUTEIBHOTO Mpudopa.
8. Hapymenue TtpeOoBaHuii mpaBui O€30MACHOTO TPyJda TPU BBIOJTHEHUH
AKCTIIEPUMEHTA.

I1. HerpyOnle ommoku.
l.Hetounoct (QopMyIupOBOK, ONPEACIICHUI, 3aKOHOB, TEOPHUi, BBI3BAHHBIX
HETMOJHOTOM OTBETAa OCHOBHBIX NPHU3HAKOB oOIlpeaeasieMoro moHsaTus. Omuokw,
BBI3BAHHBIC HECOOTIOJICHUEM YCIIOBHUI MIPOBEACHUS OMbITA WM U3MEPECHUIA.
2.0mubKH B YCIOBHBIX 0003HAYEHHUSX HA MPUHIUIHAIBHBIX CXeMaX, HETOUHOCTH

YepTexel, rpauKoB, CXeM.

3.IIporyck wmiaM HETOYHOE HANMWCAHWUE HAUMEHOBAaHUU €AWHUIl (PU3NUECKUX
BEJIMYMH.
4. HepanroHaabHBIN BBIOOP X0/1a PEIICHHUS.



I11. Henouersl.

1. HepanuoHanbHbIC 3alUCH TIPU BBIYUCICHUSAX, HEPAIMOHATIBHBIC TPUEMBI

BBIUHCIICHH, TPe0Opa30BaHUi U pEIICHHS 3a/1a4.

2. ApubmMernueckue OIMMOKH B BBIYUCICHHUSX, €CJIM ITH OIIMOKH TpyOdO HE

HCKaXaIOT peajbHOCTh MOMyYEHHOTO PE3yIbTaTa.

3. OtaenbHBIEC MOTPEITHOCTH B POPMYITHUPOBKE BOMIPOCA MIIM OTBETA.

4. HeOpexHoe BBHITTOJTHCHHE 3aITUCEH, YepTeKeH, cxeM, TpaduKoB.

5. Opdorpadudeckre 1 MyHKTyaIMOHHBIC OTIHOKH.

Y4eOHo-MeToquYecKHii KOMIUIEKT U JIONOJTHUTEIbHAS JUTEepaTypa

1) Mskumes ['.5. ®usuka: yue6. s 11 k1. o6meodpasosart. yupexacaumii / I'.5.
Mskuies, b.b. byxosues, H.H. Corckuit — M.: IIpocsenienue, 2010

2) OwusHKa: eKEMECIIHbI HayIHO-METOAMICCKUN KypHAT u3aatenberBa «IlepBoe
CCHTSIOPS»

3) HHTepHeT-pecypcChl: JEKTPOHHbBIE 00pa30BaTeIbHbIC PECYPCHI M3 STUHON
KOJIICKITMH ITU(PPOBBIX 00pa3zoBaTeabHbIX pecypcoB (http://school-
collection.edu.ru/), karanora ®enepanbHOro 1eHTpa HHHOPMAIIMOHHO-
obpasoBaTenbHbIX pecypcoB (http:/fcior.edu.ru/): nadopmarroHHsle,
DJICKTPOHHBIE YITPAKHEHUS, MYJIbTUMEINA PECYPCHI, STICKTPOHHBIC TECTHI
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