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IHosicuuTenLHAA 3aNIUCKA

Pabouas mnporpamma mo yuyeOHOMy mpeamery «®usnuka» cocTaBieHa Ha OCHOBE
aBTopckoil nporpammel A.B. Ilepeimiknna, H.B. @unonosuu, E.M., E.M. I'ytHuk « IIporpamma
OCHOBHOTO 001ero oopaszoBanus. @usuka. 7-9 knacce», Apoda, 2013 r.

Ha peanu3zauuio JIaHHOH ©porpaMMbl, COINIACHO Y4YeOHOMY IUIAHY Y4YpeKICHUs,
OTBOIMUTCH 2 Jaca B HEAEII0, 68 4acoB B rof.

Bo3MoxHO npoBesieHHne yueOHbIX 3aHATHI B AUCTAaHIIMOHHOM pexume. [1pu npoBenennn
JUCTAaHIIMOHHBIX 3aHATUH HCIONB3YIOTCS  oOpasoBarenbHble Mmaardopmer  POII,  Dmoc,
BUJIeOMaTepHabl C IpUMEHeHneM Zoom, Y outube, BUAEOYPOKH.

Hcnonb3yemsprii yueOnuk: ®Pusmka: yueObnuk mis 8 xmacca / Ileppimkun A.B.— M.:
«JIpodar, 2014 1.

.JII/I‘IHOCTHbIe, METaANPEAMETHLIC M IIPEAMETHLIC PE3YJIbTAThl 0CBOCHUA

coep:KaHuA Kypca
B nporpamme 1o ¢pusuke i 7- 9 Ki1accoB OCHOBHOM IIKOJIBI, COCTABJICHHOM HA OCHOBE
(enepabHOro rocy1apCTBEHHOT0 00Pa30BaTEIBHOTO CTaHAapTa ONPEIeIICHbl TPEOOBAHUS K
pe3yJIbTaTaM OCBOCHUS 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 0Opa30BaHHSI.

JIMYHOCTHBIMM pe3yJdabTaTaMu O6y‘lCHI/I${ (1)1/131/11(6 B OCHOBHOMU IIKOJIE SIBISIOTCS:

1. C(bOpMPIpOBaHHOCTI) IMMO3HAaBAaTCJIbHBIX UHTCPECOB, NMHTCIUICKTYaJIbHBIX 1
TBOPYCCKHUX CII0COOHOCTEH ydamnuxces,;
2. y6G)KI[eHHOCTI) B BO3MOXHOCTH INO3HAHUA IPHUPOABI, B H€O6XOIII/IMOCTI/I

Pa3yMHOTr'0 UCIOJIb30BAHUS JTOCTHKEHUN HAYKU M TEXHOJIOTUH U1 JalbHEHIIero pa3BUTHs
YeJI0BEYECKOT0 O0IIECTBa, yBaKEHHE K TBOPIIAM HAyKH M TEXHUKH, OTHOIIEHHUE K (pHU3HKe KaKk
3JIEMEHTY 00IeUeI0BEYECKOi KyIbTYpHI;

3. CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUM;

4. TOTOBHOCTb K BBIOOPY KM3HEHHOT'O IyTH B COOTBETCTBUH C COOCTBEHHBIMU
MHTEpEeCaMu U BO3MOKHOCTSAMU;

S. MOTHUBAIMs 00pa30BaTENbHON 1E€ATENbHOCTH IIKOJIbHUKOB HA OCHOBE JINYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

6. (dbopMHpOBaHUE IIGHHOCTHOTO OTHOWIEHHSI APYT K APYTY, YUUTENI0, aBTOpaM

OTKPBITHH U N300peTeHmil, pe3yibTaTaM 00yueHusl.

MeTanpeaMeTHBLIMU pe3yJibTaTaMu OOy4YeHHS (PU3UKE B OCHOBHOM IIIKOJIE

SABJISIFOTCA:

1. OBJIQJICHHE HABBIKAMH CaMOCTOSATEIBHOTO TPHOOPETEHHS HOBBIX 3HAHWM,
OpraHmu3aluy y4eOHOU AesTeNbHOCTH, MMOCTAHOBKH IIeNieH, TUIAaHWPOBAHUS, CAMOKOHTPOIS U
OIICHKU PEe3YyJbTAaTOB CBOEH MEATETLHOCTH, YMEHHUSMHU TMPEIBUJIETH BO3MOXKHBIE PE3YIbTaThI
CBOMX JICHCTBUIA;

2. MOHUMAaHWE PA3TMYUNA MEXKIY HCXOAHBIMH (DaKTaMW ¥ THUIOTE3aMH ISl HX
OOBSICHEHHS, TEOPETHYECKUMU MOJENSIMU ©  peaJbHbIMU OOBEKTaMH, OBJAJICHUE
YHUBEPCATbHBIMU YUYEOHBIMH JICUCTBUSMU HA TIPUMEpPax TUIOTE3 JJIsi OOBSICHEHHS] M3BECTHBIX
(haKTOB M SKCIIEPUMEHTAILHON MPOBEPKU BBIIBUTAEMBIX TUTIOTE3, Pa3pabOTKU TEOPETUIECKUX
MOJIETIEN MTPOLECCOB WIIH SIBJICHUI;

3. dbopMUpOBaHHEe YMEHUN BOCIpPUHUMATh, IMepepadaThiBaTh U MPEAbSBIATH
vHpOpMaNUi0 B CJIOBECHOM, OOpa3HOW, CHUMBOJWYECKOW (opmax, aHAIU3UPOBATh |
nepepadbaTbBaTh MOJYYCHHYI0 MH(DOpPMAIHMIO B COOTBETCTBHM C TMOCTABICHHBIMU 3a/ayaMH,
BBIJIEJISITh OCHOBHOE COJIEpKAHUE IPOYMTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHl Ha
MOCTaBJIEHHBIE BOMPOCHI U U3JIaraTh €ro;



4, npuoOpeTeHne ONbITa CaMOCTOATEIBHOTO TOWCKA, aHajau3a ©  oTOopa
nH(OpPMALIUA C WCMOJB30BAHUEM DPA3IMYHBIX HCTOYHUKOB M HOBBIX HWH()OPMAIMOHHBIX
TEXHOJIOTUH JIJIsl peleHHs T03HaBaTEIbHBIX 3a/1a4;

5. pa3sBUTHE MOHOJOTMYECKOW M JIMAJIOTUYECKON pedH, YMEHHs BBIpaXaTb CBOU
MBICII U CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, TIOHUMATh €ro TOUKY 3pEHUs, IPU3HABAThH
IIpaBoO APYroro 4€JI0BEKa HA HHOC MHCHMUC,

6. OCBOCHME TNPHUEMOB JIEWCTBUII B HECTAaHAAPTHBIX CHUTyalUsAX, OBJIAJCHUE
HBPUCTHYECKUMHU METOJIaMH PEIICHHs TPOo0IieM;
7. dbopMupoBaHue yMeHHH paboTaTh B TpPYyNIE C BBINOJIHEHUEM Pa3IMYHBIX

ConMaJIbHbBIX poneﬁ, ONpeaACTaBJIATL W OTCTAWBATH CBOM B3IJIAAbI H YGG)KILGHI/ISI, BECTH
JAUCKYCCHIO.

O0muMH npeIMeTHBIMH pe3yabTaTaMu oOydeHHUs (U3MKE B OCHOBHOW IIKOJE

SIBJISIFOTCSL:
1. 3HAHUSA O TMPHUPOJAE BAKHEHIINX (PU3MUECKHX SBICHHUM OKPYXKAIOIIEro Mupa U
MMOHMMAHHUE CMBICTIa PU3NICCKUX 3aKOHOB, PACKPBHIBAIOIINX CBS3b U3YUCHHBIX SIBIICHUI;
2. YMEHHS I0JIb30BaThCSI METOJAMU HAYYHOT'O HMCCIIEAOBAHUS SIBICHUI MPHUPOJIBI,

NPOBOJUTH HAONIOACHHWS, IUIAHUPOBATh M BBINOJHATH OKCIEPUMEHTHI, 00padaThIBaTH
pe3ybTaThl U3MEPEHUH, IPEJICTABIIAT PE3yJIbTAaThl U3MEPEHUH C IOMOLIbIO Ta0JIUL, rpauKoB
u (opmyin, oOHapyKHBaTh 3aBHCHUMOCTH MEXIy (U3UYECKMMU BEIMYUHAMH, OOBICHATH
IIOJIy4YE€HHBIE PE3YJIbTaThl U JI€JaTh BBIBOJIbI, OLIEHUBATH I'PAHUIIbI IOIPEIIHOCTEN PE3yJIbTaTOB
U3MEPECHU;

3. YMEHHUSl NPUMEHSTh TEOPETUYECKUEe 3HaHMA MO (U3UKE HA NPAKTUKE, pelaTh
¢busnveckne 3a1a4M Ha IPUMEHEHUE TTOTyYeHHBIX 3HAHUH;
4. YMEHHUS U HaBBIKU IPUMEHSTh MOJTYUYEHHbIE 3HAHUS Ui OObSACHEHHs IPUHIUIIOB

JEUCTBHS BaXHEHIINX TEXHUYECKUX YCTPOMCTB, PEIICHHs IPAKTUYECKHUX 3a/1a4 ITOBCETHEBHOU
KHU3HH, oOecrieueHHsi 0€30MacCHOCTH CBOEH JKM3HHU, PALMOHAIBHOTO MPHPOJIONOIB30BAHUS U
OXpaHbl OKPYKaroLEN CPEIbl;

S. (dopmHpoBaHue YOEXICHHS B 3aKOHOMEPHOM CBA3M M MO3HABAEMOCTH SIBIICHHIM
MPUPO/bI, B OOBEKTHUBHOCTH HAyYHOTO 3HAHUS, B BBICOKOM IIEHHOCTHM HAyKH B Pa3BUTHU
MaTepUalbHON U IyXOBHOH KYJIBTYpPBI JIIOIEH;

6. pa3BUTHE TEOPETUYECKOrO MBIIIJICHUS Ha OCHOBE (OPMUPOBAHUS YMEHUI
yCTaHaBJIMBaTh (aKkThl, pa3avyaTh NPUYMHBI U CIEJCTBUSA, CTPOUTH MOJIENNM U BBIJBUTaTh
TUIOTE3bl, OTHICKUBATh U (POPMYJIUPOBAThH J10KA3aTEIbCTBA BBIABUHYTHIX T'MIIOTE3, BBIBOJAUTH
U3 HKCIIEPUMEHTANIBHBIX (PAaKTOB U TEOPETHUECKUX MoJieNel pU3nuecKue 3aKOHbI;

1. KOMMYHHKATHUBHBIE YMEHUS JIOKJIAJbIBaTh O PE3yJbTaTax CBOErO HMCCIIECIOBAHMS,
y4acTBOBaTh B AUCKYCCUU, KPATKO U TOYHO OTBEYATh HA BOIPOCHI, UCIIOIB30BATh CIIPABOYHYIO
JUTEpaTypy U Ipyrue UCTOUYHUKU MH(POpMaLun

YacTHbIE IPeIMETHBIE Pe3yabTaThl B Kypce udydenuu ¢pusuku B 8 kiacce

TenjoBble ABJICHUS

VYyanmiics HAayYUTCS:

® pacro3HaBaTh TEIUIOBBIC SBJICHHUS W OOBICHATH Ha 0a3e WMEIONIUXCA 3HAHUN
OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI NMPOTEKAHUS ATHX sBIeHUU: muddy3us, n3mMeHeHne oobema
Tel TpPU HarpeBaHUU (OXJKICHUH), OONbIIas CXKUMAEMOCTh Ta30B, Malas CKUMAeMOCTh
KHUIKOCTEH W TBEPIBIX TEJ; TEIUIOBOEC paBHOBECHE, HCHApeHHE, KOHJCHCAIWS, IUIABIICHUE,
KPUCTAIIIIM3AIMs, KHUICHHE, BIAXKHOCTh BO3[yXa, pAa3IMYHBICE CIOCOOBI TeIIoNepeaayn
(TETUIONPOBOTHOCTh, KOHBEKIIHS, M3TyUYEHHUE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIOMICHUE
SHEPTrUM MPH HCIAPEHUU KUJIKOCTU U BBIJIEJICHUE €€ MPU KOHACHCAIMH Iapa, 3aBUCUMOCTH
TEeMITepaTyphbl KUTICHUS OT JaBJICHUS;

® ONUCHIBATh M3YYCHHBIC CBOWCTBA TEJ M TEIJIOBBIC SIBJICHUS, UCIOJB3Ys (pU3nyecKue




BEJIMYHUHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SJHEPTHS, TEMIIEpaTypa, yAeIbHas TEIIOEMKOCTb
BEIIECTBa, YJeNbHAas TEIUIOTa IUJIABJICHUS, YAETbHAS TEIUIOTa MapooOpa3oBaHUs, YAelbHas
TEIJIOTa CrOpaHus TOIUIMBA, KOA(D(HUIMEHT MOJE3HOTO ACHCTBUS TEIUIOBOTO JBUTATEINS; MPHU
ONMKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MYECKHA CMBICT UCHOJIB3YEMBIX BEIUYHMH, WX
0003HAYCHHS ¥ AMHUIIBI U3MEPECHUS, HAXOUTh (DOPMYJIbI, CBA3BIBAIONINE JAaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTHMH BETUIMHAMU, BEIYUCISITh 3HAUCHUE (PU3NICCKOM BETUYHUHEI;

® AHAJIU3HPOBATH CBOMCTBA TEJI, TEIJIOBBIC SIBJICHUS U IPOLIECCHI, UCMOJIb3YSl OCHOBHBIE
MOJIOKEHUSI AaTOMHO-MOJIEKYJIIPHOTO YYEHHS O CTPOCHMM BELIECTBA M 3aKOH COXPaHEHHUS
SHEpruy;

® pasnuyaTh OCHOBHBIC NMPHU3HAKU W3YYCHHBIX (DU3UYECKUX MOJIETIECH CTPOSHHs Tas3oB,
JKUJIKOCTEN U TBEPIBIX TEN;

® TPHUBOIUTH NPHUMEPHI MPAKTUYECKOTO WCIOIB30BAHUS (DU3MUECKUX 3HAHUU O
TEIIOBBIX SIBJICHUSIX;

® pemarh 3a/ayd, UCMOJb3ys 3aKOH COXPAHEHUs 3HEPruy B TEIUIOBBIX MpPOLIECCaX U
dopMyIIbl, CBS3BIBAOIIHNE (DU3MUSCKHUE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TEeMIIepaTypa,
yAellbHasi TEIUIOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJICHMS, YJE€lbHAs TEIIOoTa
napooOpa3oBaHus, yAelIbHAs TEIUIOTa CTOPAHHS TOILTUBA, KOI(DPUIIMEHT MOJIE3HOTO IEHCTBUS
TEIUIOBOTO JIBUTATelNs): Ha OCHOBE aHalW3a YCIOBHUS 3aJaud 3allMChIBaTh KPaTKOE YCJIOBHE,
BBIICTIATh (DM3MYECKUE BEIUYHMHBI, 3aKOHBI W (OPMYJIBI, HEOOXOIWMBIC ISl €€ pEeIIeHUs,
MIPOBOAMTDH PACUEThl U OLIEHUBATH PEAbHOCTD MOJyYEHHOTO 3HAYCHUS (PU3HUECKON BEIIUYUHBI.

Yyamuiicsd NOJAYYUT BO3BMOXKHOCTh HAYUYUTHCHA:!

® WCHONB30BaTh 3HAHMSA O TEIUIOBBIX SBJICHUAX B IIOBCEAHEBHOM IKM3HM IS
oOecnieueHus 6€30MacHOCTH MpU OOpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHs 3/10POBbs U COOJIIOACHUS HOPM IKOJOTUYECKOTO MOBEJCHUS B OKPYIKAIOILIEH Cpere;
IPUBOJIUTH IPUMEPHI FIKOJIOTMUECKUX TOCIEICTBUN pabOThl JBUTaTEIe BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U TUPOIIEKTPOCTAHIINN;

® pasnuuaTh TPAHUIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHMATh BCEOOLIMI
xapakTep (GyHIaMEHTAIBHBIX (DU3UYECKUX 3aKOHOB (3aKOH COXPAHEHUSI DPHEPTUU B TEIUIOBBIX
npolieccax) ¥ OrpaHUYEHHOCTb UCIOIb30BaHUS YAaCTHBIX 3aKOHOB;

® HAXOJUTh AaJIeKBATHYIO TNPEMJIOKEHHON 3ajaue (U3NYECKYI0 MOJAENb, pa3pelarhb
HpO6HCMy KaK Ha OCHOBE HMCIOIIIHUXCS 3HAHUM O TEMJIOBBIX SBJICHUSX C HMCHOJb30BaHHEM
MaTeMaTHYeCKOro anmnapaTa, Tak 1 pu MOMOIIM METOJIOB OLICHKH.

JJIeKTpHYeCKHe SIBJICHUS

Vyanuiicss HAyIuTCs:

® pacrmo3HaBaTh DJICKTPUUECKHE SIBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIMXCS 3HAHUU
OCHOBHBIC CBOWMCTBA WJIM YCJIOBHSl TPOTEKAHHWS JTUX SBICHHWH: OJJEKTpU3aLUs  Tel,
B3aMIMOJICHCTBHE 3apsOB, DJICKTPUYECKUH TOK U €ro JeHCTBUS (TEMIoBOe, XUMHUYECKOe,
MarHuTHOE);

® COCTaBJISITh CXEMbI JJIEKTPUUYECKUX IENEl C MOCIEIOBATENbHBIM W MAPAJIIEIbHBIM
COCTMHEHUEM DJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYCHHSI DJIEMEHTOB DJICKTPUUYECKUX IeTei
(MCTOYHUK TOKa, KJIFOY, PE3UCTOP, PEOCTAT, JTAMITOYKa, aMIIEPMET]P, BOJIBTMET));

® OMNKCHIBATh H3YYECHHBIE CBOMCTBA TEJI W JJICKTPUYECKHE SBICHUS, HCIOIb3YS
dbuznyecKkue BEJIMYMHBL: DIIEKTPUYECKUI 3apsiji, cuia TOKa, SJIEKTPUUYECKOE HAampshKEHUE,
ANEKTPUIECKOE COMPOTUBIICHUE, YACIBHOE CONMPOTHBICHUE BEIIECTBA, padoTa AIEKTPUUECKOTO
MOJIsI, MOITHOCTh TOKA; MPH OMHCAHWHM BEPHO TPAKTOBATh (U3UUYECKUN CMBICI UCTIOIB3YEMBIX
BEITMYWH, UX 0003HAUCHUS U €AUHUIIBI U3MEPEHUS; HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(GU3HYECKYIO BEIMUUHY C IPYTUMU BETHUYNHAMUY;

® AHAIM3HUPOBATh CBOMCTBA TEN, AJEKTPUUECKHUE SIBICHUS U IPOLECCHI, HCIOJIb3YS
(bU3HYEeCKUEe 3aKOHBI: 3aKOH COXPaHEHHUS IEKTPUUYECKOTO 3apsiia, 3akoH OMa Jj1s ydacTka IenH,
3akoH Jlkoyns-JleHna, mpu 3TOM pa3nuuaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U €ro




MaTEeMaTU4YeCKOEe BBIPAKEHHUE;

® [PUBOJIUTH MPHUMEPHl IPAKTUYECKOI'O HCIOIb30BAHUSA (PU3UYECKMX 3HAHUM 00
JJICKTPUYECKUX SABIICHUSAX,

® pelaTh 3a/1a4M, UCNONIb3Ys PU3NUYECKUE 3aKOHBI (3aKkoH OMa 11 yyacTKa LEeMH, 3aKOH
Jxoyns-Jlenua) u (opmyIibl, CBsI3bIBatoIIe (pr3nUecKre BETMUMHBI (CHIa TOKA, HIEKTPHUECKOE
HalpsDKEHUe, JIEKTPUUYECKOe COMPOTUBIICHHE, YAEIbHOE CONPOTUBIIEHUE BellecTBa, paboTa
HNIEKTPUYECKOTrO IOJIsl, MOIIHOCTh TOKA, (OPMYJIbl pacuera 3JIEKTPUYECKOTO CONPOTUBIICHUS
IpU TOCIIEA0BAaTEIbHOM M MapajljieIbHOM COEIMHEHMM INPOBOJAHMKOB); HAa OCHOBE aHaJIM3a
YCIIOBHS 3aJlaud 3aIlMCBhIBaTh KPATKOE YCIOBHE, BBIIENATH (PU3MUECKUE BEIHMYMHBI, 3aKOHBI H
(bopMyIbl, HEOOXOIUMBIE Ul €€ pelIeHUs, NPOBOJUTHh pPacyeThl M OLEHHBATh PEAIbHOCTh
MOJYYEHHOT0 3HaYCHUS (PU3NIECKOI BETMUNHBI.

Yyamuics NOJYYUT BO3MOXKHOCTh HAYUYUTHCH !

® WCIOJbL30BaTh 3HAHHS OO JJICKTPUUYSCKUX SBICHUSAX B IOBCCIHCBHOW JKU3HH IS
obecrnieueHrs 6€30MacHOCTH MPpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, NS
COXpaHEHHS 370POBBS U COOIOICHHS] HOPM 3KOJOTMYECKOTO MOBEJICHHS B OKPY KaIOLIeH cperie;
MPUBOUTH MPUMEPDI BIUSHUS SJIEKTPOMAarHUTHBIX U3TyYEHHUI Ha KUBbIE OPTaHU3MBI,

® paziIuyaTh TPAHUIBl NMPUMEHUMOCTH (DU3MUECKUX 3aKOHOB, MOHHMMATh BCEOOIIUIt
xapaktep (yHJIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpaHEHHS OJJIEKTPHUYECKOrO 3apsia) u
OTPAaHUYEHHOCTh HCIOJb30BAaHMUS YAaCTHBIX 3aKOHOB (3akoH OMa I ydacTKa ILIenH, 3aKOH
Hxoyns-Jlenna u np.);

® WCIOJBL30BaTh MPUEMBI MOCTPOCHUS (PU3UUCCKUX MOJIENICH, TIOUCKA U (POPMYITUPOBKU
JIOKA3aTeNbCTB BBIIBUHYTBHIX THUIIOTE€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIIUPHUUYECKU
YCTaHOBJICHHBIX (DAaKTOB;

® HAXOJOUTh AaJeKBATHYIO TPEAIOKEHHOH 3amade (U3MYECKYI0 MOJETb, pa3pemarh
npobiieMy Kak Ha OCHOBE UMEIOMIMXCA 3HaHUM 00 JIIEKTPOMATHUTHBIX SBICHHSIX C
MCIIOJIb30BAaHUEM MAaTeMAaTHUECKOTO anrapara, Tak U Py MOMOIIY METOI0B OIEHKH.

MarnuTHble sIBJIEHUS

Yyamuiicss HayUuTCs:

® pacro3HaBaTh MAarHUTHBIC SIBJICHUS U OOBSCHATH HAa OCHOBE WMEIOIIMXCS 3HAHUU
OCHOBHBIE CBOMCTBAa WJIM YCIIOBUSI NMPOTEKAHUS ATUX SBJICHUW: B3aUMOJIEMCTBHE MArHUTOB,
AJIEKTPOMATrHUTHAS WMHAYKIHS, JEWCTBHE MArHUTHOTO TMOJS HAa TPOBOJHUK C TOKOM U Ha
JBIKYIIYIOCS 3apSKEHHYI0 YacTHILYy, JEHCTBUE ANEKTPUUECKOT0 MOJIs Ha 3apsKEHHYIO YacTUILY,

® OMUCHIBATh U3YUYCHHBIE CBOMCTBA TE€N U MarHUTHBIC SIBJICHUS, UCIIONB3Ys (PU3NUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH; MPU OMHUCAHWU BEPHO TPAKTOBATH (PUBUUYECKUI
CMBICJI UCTIOJIb3YEMBIX BEJIUYHMH, UX 0003HAYCHUS W €IUHUIIBI U3MEPEHUS; HAXOIUTh (OPMYJIBI,
CBSI3bIBAOIME JJAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU;

® aHaJIU3MPOBATh CBOWCTBA TE€J, MATrHUTHBIE SBJIEHUS U MPOLECCHI, MCIOIb3Y
¢busznyeckue 3aKOHBI; TpPHU 3TOM pa3InyaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U €ro
MaTE€MaTUYeCKOEe BBIPAXKEHHUE;

® [pUBOJUTH NPUMEPHl MPAKTUYECKOTO MCHOIb30BaHUS (DU3MUECKUX 3HAHUU O
MarHUTHBIX SIBJICHUSX;

® pewmaTh 3aJauyd, HCMONb3Yys (GU3NYECKUE 3aKOHbI U (OPMYJbI, CBS3BIBAIOILINE
¢u3nyeckue BEIMYUHBI; HA OCHOBE aHalW3a yCJIOBMS 33/1a4M 3alKCHIBaTh KPaTKOE YCJIOBUE,
BBIIETATh (U3MUYECKHE BEIUYMHBI, 3aKOHBI M (QOPMYJIbl, HEOOXOIMMBbIE IJIsi €€ pEeleHus,
IPOBOJUTH PacyeThl U OLIEHUBATh PEAIbHOCTH MOyUYE€HHOT'0 3HAaUeHUsS! (PU3HUUECKON BEITUYHHBI.

Yyamuiics NOAYYUT BO3ZMOKHOCTD HAYUYUTHCSH:

® [NCIONb30BAaTh 3HAHHWS O MAarHUTHBIX SIBICHUSX B TOBCEAHEBHOM KU3HHU A
oOecrieyeHns O€30MACHOCTH MPH OOpAIeHUH C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHUS 37J0POBbs U COOIOEHUSI HOPM SKOJOTHUECKOro MOBEACHUS B OKPY KaIOLIel cpene;




MPUBOJIUTH MPUMEPDI BIUSHUS 3JI€KTPOMAarHUTHBIX U3yYEHHUI Ha KUBbIE OPTaHU3MBI;

® paziIuyaTh TPAHUIBl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TMOHHMMATh BCEOOLIUIT
xapaktep GyH/IaMEHTAIbHBIX 3aKOHOB;

® UCIOJb30BaTh MPUEMBI TOCTPOCHUS (HU3MUECKUX MOJENEH, MorucKa U (GOopMyJIUPOBKU
JIOKA3aTeJIbCTB BBIJBUHYTHIX THIOTE€3 M TEOPETUYECKUX BBIBOJIOB HA OCHOBE AMIIUPUYECKHU
YCTaHOBJICHHBIX (DAKTOB;

® HAXOAWTh AJCKBATHYIO MpPEIJIOKEHHOW 3amaue (QU3NYECKYI0 MOJENb, pa3pelaTh
npo0iieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHWK 00 MAarHWTHBIX SIBJICHUSX C HCIOJIb30BAHUEM
MaTeMaTUYeCKOTo anmnapara, Tak U IPH MOMOIIY METO/a OI[CHKHU.

CBeTOBBIE IBJIEHHSA

Yyanuiicsi Hay4uTcs:

® pacno3HaBaTh CBETOBbIC SBJICHHUS U OOBICHATH HAa OCHOBE HMEIOIIMXCS 3HAHUU
OCHOBHBIE  CBOMCTBa WJIM YCJIOBHMS MPOTEKAaHUs ATUX  SABICHUN: NIPSIMOJIMHEUHOE
pacnpoCTpaHEHUE CBETA, OTPAKECHHUE U IIPEJIOMIICHUE CBETA, IUCIIEPCUS CBETA;

® HCIIOJIH30BaTh ONTUYECKUE CXEMbI JJIsi TOCTPOCHUS U300paKEHUHN B TIJIOCKOM 3€pKajie
U coOuparoie JuH3e;

® OMNUCHIBATh M3YUYCHHBIC CBOWCTBA TENl M CBETOBBIC SIBICHUS, UCIONB3Ys (U3UUYECKUE
BEJIMYMHBL: (DOKYCHOE PAcCTOSHUE M OINTUYECKasl CWJIA JIMH3BI, CKOPOCTh AJICKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI M 4YacTOTAa CBETA; IPH OMKMCAHWHM BEPHO TPAKTOBATH (PU3MUCCKHI CMBICI
UCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHUS W CAWHHIBI H3MEPCHHUS, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIHUUHY C APYTUMU BETUYUHAMU;

® aHaJIU3MpPOBAaTh CBOWCTBA TEJl, CBETOBBIE SBJIEHUS M MPOLECCHI, HCIOIb3YS
(bU3UYECKUE 3aKOHBI: 3aKOH MPSMOJIMHEHHOTO paclpOCTPAHCHHSI CBETa, 3aKOH OTPAKCHHS CBETA,
3aKOH TPENOMJICHUSI CBETa; MPU ATOM pa3InyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M €ro
MaTeMaTU4YeCKOe BHIPAKCHHUE;

® TMPUBOJUTH TMPUMEPHl TPAKTUYECKOTO MCIOJIB30BaHUS (PU3NYECKUX 3HAHUU O
CBETOBBIX SIBJIEHUX

® pemiath 3aladyd, HUCMHOJIb3ysd (U3HUECKHE 3aKOHBI (3aKOH  MPSIMOJIMHEWHOTO
pacmipocTpaHEHHUs] CBETa, 3aKOH OTPaKEHHs CBETa, 3aKOH MPENIOMIICHUS CBETa) U (POPMYIIBL,
CBsI3bIBatONIe (U3MYECKHE BETUYHHBI ((POKYCHOE PACCTOSIHUE M ONTHUYECKas Cuja JIMH3BI,
CKOPOCTh DJJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA): HAa OCHOBE aHajH3a
YCJIOBHS 3aJlaydl 3alKChIBaTh KPATKOE YCJIOBHE, BBIACTATH (PU3MUECKHE BEIMYMHBI, 3aKOHBI U
dbopMyInbl, HEOOXOAMMBIE U1l €€ pEIICHUs, MPOBOJIUTH PAcCUYeThl U OILEHUBATh PEATbHOCTD
MOJIyYEHHOTO 3HaYeHUs (PU3NIECKON BETUIHHBI.

Yyamuiicss MOAYYUT BO3ZMOKHOCTDh HAYUYUTHCH:

® UCMOJb30BaTh 3HAHHUS O CBETOBBIX SBJIEHUSAX B TOBCEAHEBHOW JKWU3HH IS
oOecrieyeHns 6€30MAaCHOCTH MPHU OOpaIIeHUH C TPHUOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHHMs 370POBbS U COOJIIOIEHHUS] HOPM 3KOJIOTMYECKOI0 MTOBEJICHHS B OKPY KaIOLIeH cpelie;
IIPUBOJIUTH IIPUMEPBI BIMSHMS SJIEKTPOMAarHUTHBIX U3IyYEHHUI Ha KUBbIE OPraHU3MBI;

® pasnuuaTh TPAHUIBl MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, MOHHMATh BCEOOIIHIA
xapaktep QpyHIaMEeHTAIbHbBIX 3aKOHOB;

® JCMOJb30BaTh MPUEMBI TOCTPOCHUS (HU3MUECKUX MOJENEl, MoucKa U (GOpMyJINPOBKU
JI0KAa3aTeNNbCTB BBIIBUHYTBHIX THMIIOTE€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIIMPHUUYECKU
YCTaHOBJICHHBIX (DAKTOB;

® HAXOJUTh AaJeKBATHYIO IPEAJIOKEHHON 3ajaue (PU3MYECKYI0 MOJAENb, pa3pelaTh
npobjaeMy Kak Ha OCHOBE HMMEIOIIUXCS 3HAHUNA O CBETOBBIX SBICHHMSX C HCIOJIb30BaHUEM
MaTeMaTHYeCKOro anmnapaTa, Tak ¥ Py NOMOILM METOJIOB OLIEHKH.




TemaTuveckoe MJIIAHMPOBAHUE

Ha3Banue Kounue
MojyJeii/paszmen Ha3Banue Tem Ha3Banusi ypokosB CTBO
0B 4acoB
Moayas 1
TensioBbie
SIBJICHM . 23
ArperarHsble
COCTOSIHUS
BellleCTBA.
Tema 1 23
TemnoBbie
SIBJICHHUS

Ypoxk 1. BBoaHbIN UHCTPYKTAX IO OXpaHe TpyJa.
TemioBoe nBrkeHNE. BHYTpeHHssI SHEprusl.

Ypok 2. CrocoObl H3MEHEHHs BHYTpPEHHEH
SHEPIHUH.
Ypok 3. Bunbl TEIIONEepe1ayu.

TennonpoBoanocts. Konseknus. M3mydenue.

VYpok 4. CpaBHeHHe BHJIOB TEIUIONEPEAAYUH.
[TpuMepsl TeIIONEepeIadr B IPUPOJIE U B TEXHHKE.

Ypok S. KonuyecTtBO TEmIOTHL. Y eiabHas
TCIIOEMKOCTD BEIIIECTBA.

Ypok 6. Pacuer KkommyectBa  TEIUIOTHI,
HEOOXOAMMOTO JIJIi HarpeBaHusl Tela WU

BBIACIISICMOIr'0O TCJIOM ITPHU OXJIAKACHHUN

Ypok 7. IlepBuuHBIi HMHCTPYKTaXX IO OXpaHE
TpyAa Ha pabouem mecte. JlaboparopHas paboTa
Ne 1 «CpaBHeHue KOJIMUYECTB TEIUIOTHl IpHU
CMEILICHUH BOJIbl pa3HOU TeMIIEPaTyph»

Ypok 8. Pemienue 3amay Ha pacyeT KOJIMYECTBA
TEIUIOTHI, HAXOXXIEHHE YJETbHOW TEMI0EMKOCTH
BEIIECTBA.

[lepBUUHBII WHCTPYKTaXX MO OXpaHe Tpyda Ha
pabouem wmecte. JlaGoparopHasi padora Ne 2
«/3MepeHne yaenbHON TEIIOEMKOCTH TBEPJIOTO
Tena»

Ypok 9. DHeprus TonnuBa. 3aKOH COXPAHEHUS U
MPEBpAICHUS] JHEPrUM B  MEXaHWYCCKUX U
TEIUIOBBIX MPOIeCccax.

Ypok 10. OOGoOmaromiee MOBTOPEHUE IO TeMe
«TemoBeIe IBICHUSY

VYpoxk 11. Kontponbnas pabora Nel «TemmoBbie
SIBJICHUSI»

Ypok 12. Anamu3 KOHTPOJIBHOW paboTHl U
koppekusa YY /1.
PaznuuHble arperaTHble COCTOSIHUS BEIIECTBA.

VYpoxk 13. [lmaBneHnme ©  OTBEpICBaHUE
KPpUCTAJIMYCCKUX TCJI.

Ypok 14. Y aenpHas TeioTa IIABICHHUS.

Ypoxk 15. Mcnapenue u KoHJeHCcausl.




¥Ypok 16. OTHOCUTENbHAS BIXKHOCTh BO3IyXa U
€€ U3MEepeHue.

IlepBrUYHBIiI MHCTPYKTaX II0 OXpaHe TpyAa Ha
pabouem wmecte. JlaGoparopHass pabora Ne 3
«M3mMepeHrne OTHOCUTEIBHOM BJIAXKHOCTH BO3yXa
C IOMOUIBIO TEPMOMETPA»

Ypoxk 17. Kunenwe. VYpienpHas  TermioTa
napooOpa3zoBaHus

Ypok 18. Pemenune 3agau Ha pacyeT KOJIMYECTBA
TEIUIOTHI IIPH arperaTHbIX Mepexoax.

¥Ypok 19. PabGora nmapa u raza npu paclMpeHHu.
JlBuraTesp BHYTPEHHETO CTOPaHUsL.

Ypok 20. IMapoBas typOuna. KIIJ[ TeruioBoro
JIBUTATEIIS.

Ypok 21. [TIloBropenune Tembl «TemmoBbie
SBJICHUS»

Ypok 22. KoutponsHas padota Ne 2 «TernoBbie
SIBIICHHSD»

Ypok 23. AHanu3 KOHTPOJBHOW paboThl U
koppekust  YVYJI.  OO6oOmenue 1o  Teme
«TerioBbIe SIBICHUS

Moayab 2
JJleKTpHYeCKHe 34
U MArHUTHBbIE
sIBJICHUS
Tema 2 29
JJIeKTpUYeCKHe
sIBJICHUSI

Ypok 24. Dnexrpusanus ten. J[Ba poaa 3apsios.

Ypok 25. DOnexrtpuueckoe moie. JlenumocTs
DIIEKTPHUYECKOTO 3apsijia.

Ypok 26. CtpoeHune aToMma.

Ypok 27. O0bSICHCHHE DJICKTPU3AINN TEJL.

Ypok 28. DnexTpudecKkwid TOK. DJICKTPHUECKUE
TCTIH.

Ypok 29. Dnektpuueckuii TOK B MeTaliax.
JlelCcTBUS DIIEKTPUYECKOTO TOKA.

Ypok 30. Cuna toka. M3MepeHne CHIIBI TOKA.
AmMniepmerp.

Ypok 31. IlepBUYHBI WHCTPYKTaX IO OXpaHe
Tpyaa Ha pabouem mecte. JlaboparopHas paboTa
No 4 «Cbhopka 371eKTprUecKon Menu U U3MEepEeHne
CHJIBI TOKA B €€ pa3IMYHbIX yUacTKax»

Ypok 32. DnekTpudecKkoe HanpsKeHHe.

Ypok 33. IlepBUYHBI WHCTPYKTaX IO OXpaHe
Tpyaa Ha pabouem mecte. JlaboparopHas paboTa
Ne 5 «M3mepenne HanpsKEHMs

VYpok 34, DiekTpHUeCKOe  CONMPOTHBIICHUE
MIPOBOJHUKOB.

¥Ypox 35. Peocratel. [lepBuuHbBIN HHCTPYKTAX IO
oXpaHe Tpyda Ha paboueMm mecrte. JlabopartopHas




pabora No 6 «PerynupoBaHue Cuiabl TOKa
peocTaToM».

Ypok 36. 3akon Oma 1151 y4acTKa IeTH.

Ypok 37. Pemenne 3amau Ha 3akoH Oma ams
y4YacTKa [emHu.

Ypok 38. Pacuer conpoTuBiieHUs] TPOBOAHUKOB.

Ypok 39. llepBuuHBII HMHCTPYKTaX MO OXpaHe
Tpyna Ha pabouem mecte. JlaboparopHas pabora
Ne 7 «Omnpenenenue conpoTUBIIEHUSI TPOBOJHUKA
IIPY IOMOIIY aAMIIEPMETPa U BOJIBTMETPAY.

Ypok 40. TlocnemoBaTenbHOE  COCIUHEHUE
IIPOBOJHHKOB.

Ypox 4]. [TapannensHoe COCTMHCHHE
MTPOBOIHHKOB

Ypox 42. Pemienne 3a7a4 o TEME
«ITapannenbHoe U TTOCIIEIOBATEILHOE COCTUHECHHUS
ITPOBOJTHUKOB.

VYpoxk 43. Pemenue 3amay 1mo  TeMme
«[TapasuienbpHOE ¥ TIOCIIEIOBATEIIBHOES COCTUHEHHSI
IIPOBOAHHUKOBY.

Ypok 44. Pabota ¥ MOIIHOCTh 3JEKTPHUUYECKOTO
TOKa

Ypox 45. IlepBHuHBII MHCTPYKTaX IO OXpaHe
Tpyaa Ha pabouem mecte. JlaboparopHas paboTa
Ne 8 «M3mepenne MOmIHOCTH M pabOTHI TOKa B
AIEKTPUYECKOM JIaMIIey.

Ypok 46. Konnencarop.

Ypok 47. HarpeBanue IIPOBOJHHUKOB
AIEKTPUYECKUM TOKOM

Ypok 48. Kopotkoe 3aMBIKaHUE.
[IpenoxpaHuTeu.

VYpok 49. Pemenue 3amay 1mo  TeMme
«ONEeKTPUYECKHUE SIBICHUSDY

VYpoxk 50. Pemenue 3amay mo  Teme
«ONEeKTPUYECKHUE SIBICHUSDY

VYpoxk 51. KourponbHas pabora Ne 3
«ONEeKTpUYECKUE SIBICHUS. DICKTPHUUECKUN TOK»

Ypoxk 52. AHanu3 KOHTPOJBHOW paboOThl U
koppekiust YYJI. O6o0uieHre 3HaHUN O Teme
«DNEKTPUYECKHE SIBJICHHS

Tema 3
MaruutHble
SIBJICHUSA

Ypok 53. MarnutHoe mnosie. MarHutHoe mose
MPSAMOro ToKa. MarHUTHBIE JIMHUU.

Ypoxk 54. MaruuTtHOoe moJIeé KATyIIKH C TOKOM.
DJIEKTPOMAarHuThl U UX NpUMeHeHue. [lepBuuHbIi
MHCTPYKTaX 0 OXpaHe TpyJa Ha paboueM MecTe.
JlaGopaTopHas paborta Ne9 «Cbopka
JIEKTPOMAarHuTa U UCIBITAHUE €r0 AEUCTBUSD

Ypok 55. TlocrositHHble MarHuThl. MaruuTHOE




[OJIE IIOCTOSHHBIX MArHMTOB. MArsuTHOE II0JIE
3emin.

Ypok 56. JleiicTBue MAarHMTHOrO MO Ha
MPOBOJAHUK C TOKOM. DJIEKTPUYECKHUI JBUTATEIb.
IlepBrUuHBII MHCTPYKTaX II0 OXpaHe TpyAa Ha
pabouem wMecrte. JlaGoparopnas pabora NelO
«M3y4yenune AJIEKTPUYECKOTO JIBUTATEIIS
MTOCTOSTHHOTO TOKa (Ha MOJICIIN )»

Ypok 57. KonrpompHasi pabora Ned mo Tteme
«MarHuTHbI€E SIBJICHUS

Moayasb 3 10
CaeroBbIC
sIBJICHHUSI
Tema 4 10
CaeToBbBIE
sIBJICHHUSI
Ypok 58. AHanu3 KOHTPOJBHOW paboThl U
KOppeKLIus YV/I. Hcrounuku CBETa.
[IpssMONMHENHOE pacCIPOCTPAaHEHUE CBETA
Ypok 59. Bunumoe aBuxeHue CBETUI
Ypok 60. OTpakenne cBeTa. 3aKOHBI OTPAKECHUSL.
Ypok 61. Ilnockoe 3epkano. 3epkaibHOEC U
paccessHHOE OTPAKECHHUE CBETA.
Ypoxk 62. [Ilpenomnenue  cBera.  3aKoH
IPEJIOMJICHUS CBETA.
Ypoxk 63. Jlunzpl. M300paxeHus, maBaeMble
JMH3aMHU
Ypok 64. IlepBUuHBI MHCTPYKTaX IO OXpaHE
TpyAa Ha pabouem mecte. JlabopaTopHas pabota
Nell «Ilonyuenue wuzo0pakeHHs MpPH TOMOIIA
JIMH3BD)
Ypok 65. Pemenue 3amau Ha MOCTPOCHHE B
JMH3aX.
Ypok 66. KontposnbHas pabora Ne5 «CeroBble
SBJICHUS
Ypok 67. AHamu3 KOHTPOJIBHOM paboThl U
koppekma YVYJI. Tmaz wu  3penwe. Ouku.
dotorpadpuueckuii anmapar.
Moayas 4 3
IHoBTOpEHME
Tema 5 Ypok 68. IloBTOpeHME NPONHIEHHOTO 3a KypC 3

IloBTOpPEHHE

¢u3uku 8 kacca.




