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3. TosicHUTEIbHAA 3AIIUCKA

Pabouass mporpamma 1o ¢usuke oOmeo0pa3oBaTebHON IKOJIBI pa3paboTaHa Ha OCHOBE ---
@DenepanbHOTO  TOCYAApCTBEHHOTO  00pa30BaTENIbHOTO  CTAHAApPTa OCHOBHOTO  OOIIEro
o0pazoBaHus

-[IpumepHOi#t porpaMMel OCHOBHOTO 00mIero oOpasosanus no ¢usuke A.B. IIéppimkun, E.M.
I'yrauk (ITporpammel i o0iieo6pa3oBaTenbHbIX yupexaenuii. ®usuka.7-11 ki M.: IIpoda,
2020.).

-Yue6noro miana MBOY COII Nell ¢ yriry6iieHHBIM H3ydEHHEM aHTIIMICKOTO S3bIKa

- [Tonoxxenust o padoueit mporpamme MBOY COIL Nel 1 ¢ yriyGineHHBIM H3y4€HHEM aHTITHHCKOTO
SI3bIKa

[IporpamMMa COOTBETCTBYEeT OOpa30BATEILHOMY MHHHMYMY COJEPIKAHHS OCHOBHBIX
0o0pa3oBaTeNbHbIX MPOrpaMM U TpeOOBaHMUSIM K YPOBHIO MOJATOTOBKM YYaIIUXCS, MO3BOJISET
paboTath 0e3 meperpy3ok B Kjiacce ¢ ACTbMH Pa3HOTO YPOBHSI O0y4YeHUS M WHTepeca K (usuke.
Ona mnoszBoisier chOPMUPOBATH Yy YYAIIMXCS OCHOBHOM IIKOJBI JIOCTATOYHO IIUPOKOE
npe/ICTaBICHUE O PU3NIECKON KapTUHE MHPA.

PaGouas mporpamma KOHKPETHU3HPYET COJIEp:KaHUE MPEIMETHBIX TeM 00pa3oBaTEIbHOTO
CTaHJapTa U JAeT paclpeaeiacHue y4eOHbIX 4acoB IO pa3zesiaM Kypca 8 Kilacca ¢ yueTOM MExX
MPEeIMETHBIX CBSI3€H, BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, onpeaenseT MUHUMAIbHBIA HaOop
OTIBITOB, JIEMOHCTPUPYEMBIX YUUTEJIEM B KJIacce U J1a0OPaTOPHBIX, BBHITIOJHIEMBIX YUAITUMUCH.
enn n 3agaum:

N3yuenne Hpu3MKH B OCHOBHOH IIKOJIE HAIIPABIICHO HA TOCTH)KEHUE CIICIYIOIINX LEJIeH:
OCBOEHHE 3HAHUI O MEXAaHWYECKUX, TEIUIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSX,
BEJIMUMHAX, XapaKTEPU3YIOIIUX TH SBIEHUS, 3aKOHAX, KOTOPHIM OHU MOAYUHSIOTCS, O METOIaX
HAyYHOTO TO3HAHMS IPUPOJIBI M (POPMUPOBAHKUE HA ITON OCHOBE MPEACTABICHUN O (U3UUECKOM
KapTUHE MUPA;

OBJIaJleHHe YMEHHUSIMH TIPOBOJIUTH HAOIIOACHUS TIPUPOIHBIX SIBJICHUN, OMUCHIBATH M 00001IaTh
pe3ynbTaThl HaONIOJCHUN, UCIOIB30BaTh MPOCTHIE W3MEPUTENbHbIE MPUOOPHI ISl H3y4CHUS
buznyecKux SBICHUM; MPEICTABIATh PE3ylbTaThl HAOMIOIEHUN WIM HU3MEPEHUN C TMOMOIIBIO
Tabnuil, rpadMKOB U BBISBISATH HAa ITOW OCHOBE SMIIMPUYECKHE 3aBUCHMOCTH; TPUMEHSTH
MOJIYYCHHBIC 3HAHUS JJIsi OOBSCHEHUS Pa3HOOOPa3HBIX MPUPOJHBIX SIBICHUNW W TPOIECCOB,
MIPUHIIMIIOB ACHCTBUS BAKHEHIIINX TEXHUYECKUX YCTPOUCTB, AJIs pelieHus: GU3NUECKUX 3a/1ay;
pa3BHUTHE [T03HABATEIBHBIX WHTEPECOB, MHTEIUICEKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
MpoIlecCe pPEIICHUS HMHTEIUIEKTYalbHBIX Mpo0JeM, (PU3MUECKHX 3aJad ¥ BBINOJTHEHUS
AKCIIEPUMEHTAJIBHBIX MCCIIEIOBAHUN; CITIOCOOHOCTH K CAMOCTOSITEIIBHOMY IMPHUOOPETEHNIO HOBBIX
3HaHM 10 PU3UKE B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU U HHTEPECAMH,
BOCNUTAHUE YOSKIEHHOCTH B TIO3HABAEMOCTH OKPYKAIOIIEro MHUpPA, B HEOOXOIMMOCTH
Pa3yMHOT'O HCTOJb30BaHUSI JOCTHXKCHHM HAyKW W TEXHOJIOTHH JUIsl JabHEUIIEro pa3BUTHSA
YeJI0BEUECKOro 00IIeCTBa, YBAXKCHHUS K TBOPIIaM HAYKU M TEXHUKH; OTHOIIEHUS K (PU3NKE KaK K
AIIEMEHTY 00IIeYeNIOBEYEeCKON KYIbTYPHI;

NPUMEHEeHHe TIOJTyYeHHbBIX 3HaHUM U YMEHUN JIJIs1 PEIICHHs TPAKTUYECKUX 3a/1a4 MTOBCEIHEBHOM
YKU3HU, 17151 o0ecrieueHns: 6e30MacHOCTH KU3HEAEATEIbHOCTH.

o0ueodpa3oBaTe/bHbIE:

* YMEHUS CaMOCTOSITENTEHO u MOTHBHPOBAaHHO OpPTraHU30BBIBATH CBOIO
IMMO3HAaBaTCJIbHYIO JCATCIbHOCTD (OT IMMOCTAHOBKU J10 MOJYUCHUA U OLCHKU pCSYJ'IBTaTa);

YMEHUS WCIIOH30BATh AJIEMEHTHI MPUIMHHO-CIIEACTBEHHOTO U CTPYKTYPHO-(PYHKITMOHAIBHOTO
aHaM3a, OMPEAeNsATh CYIIHOCTHBIE XapaKTEPUCTUKH H3Y4aeMOTo 00BEKTa, pa3BepHYTO
000CHOBBIBATh CYXACHHUS, JaBaTh OMPEIEICHHUS, TPUBOIUTH JOKA3aTEIbCTBA;



* YMEHHS  HUCHOJb30BATh MYJIbTHUMEIUITHbIE PECYPCBl U KOMIIBIOTEPHBIE  TEXHOJIOTUH
Juig 0OpabOTKU U NMPE3EHTALUU PE3YIbTATOB 103HABATEIbHON U IPAKTUYECKOMN EATEIbHOCTH;

* YMEHHUs OLICHWBaTh M KOPPEKTHPOBATh CBOE IOBEJCHHE B OKpYXarolled Cpeie, BBIIOIHATh
HKOJIOTHYECKUE TPeOOBaHUS B IPAKTUIECKOH NEATEIHHOCTH U TIOBCEIHEBHON YKU3HH.
NpeAMeTHO-OPHMEeHTHPOBAHHbIE:

* IOHMMAaTh BO3PACTAIOLIYI0 POJIb MAYKH, YCUJICHHE B3aUMOCBS3M U B3aUMHOI'O BIIMSHUS HAyKH
U TEXHUKH, TIPEBpAIIEHUS HAyKM B HENOCPEACTBEHHYIO IMPOU3BOJUTEIBHYIO  CHUILY
o011ecTBa: 0OCO3HABATh B3aMMO/IeHiCTBHeE UEIIOBEKA C OKpYKAIOUIeH Cpeloil, BO3MOXKHOCTU W
CII0COOBI OXpaHbl IPUPOJIBL;

* pa3BUBaTh II03HABATEJIbHbIE MHTEPEChl M MHTEIUIEKTyaJlbHble CIIOCOOHOCTH B Ipolecce
CaMOCTOSITEJIBHOTO  MPUOOpEeTeHus: (U3MYECKUX 3HAHMW C MCIOJIb30BAaHUEM PAa3JIMYHbIX
UCTOYHUKOB HH(OPMAIIH, B TOM YHCII€ KOMITbIOTEPHBIX;

* BOCIIUTHIBATh YOCKJICHHOCTh B TIO3UTUBHOU POJU (PU3HMKH B )KM3HH COBPEMEHHOTO OOIIECTBa,
IIOHUMAaHME MEPCIEKTUB Pa3BUTHUsI SHEPreTUKH, TPAHCIOPTA, CPEJCTB CBA3U U JIp.; OBJIAJECBAThH
YMEHUSAMH NPUMEHATh IIOJIydEHHbIC 3HAHMUS JUId TOJIyYeHHs] Pa3HOOOpa3HbIX GU3NYECKUX
SIBIICHHI;

* IPUMEHATH TIOJIyUYCHHBIE 3HAHWA M YMEHHUs s Oe30MacHOr0 WCHOJIb30BAHUS BEIIECTB
U MEXaHU3MOB B OBITY, CEJIbCKOM XO3SHCTBE U MPOMU3BOJCTBE, PEIICHUS MPAKTHUECKUX 3a7ay
B IIOBCEIHEBHOM KU3HU, IPEIYIPEKACHUS SIBICHUIN, HAHOCSAIINX BPEJl 3I0POBbIO YeJIOBEKa U
OKpY>Karollel cpere.

3agaun

pasBuUTHE MBILICHUS yyamuxcs, dbopmupoBaHue y HUX
CaMOCTOSITENIbHO MPUOOPeTaTh U IPUMEHTh 3HAHUS, HA0JI0JATh U OOBACHATH (U3NYECKUE
SIBIICHHS,

OBIIQJICHWE  UIIKOJBHBIMH  3HAaHUSAMH 00  OKCIIEPUMEHTANbHBIX  (aKTaxX, MOHITHUSAX,
3aKOHaxX, TEOpUAX, MeToJaX (PU3MUECKOM HAayKH; O COBPEMEHHOM Hay4yHOH KapTUHE MHUpa; O
HIMPOKUX BO3ZMOXKHOCTSAX MPUMEHEHHs (PU3MUECKMX 3aKOHOB B TEXHHUKE U TEXHOJIOTHUH;
YCBOEHHE IIKOJbHUKAMU UACH €MHCTBA CTPOCHUS MAaTEPUU W HEUCUEPIIAEMOCTH Ipoliecca ee
MO3HAHUS, TOHUMAaHUE POJIHM MPAKTHKH B TTO3HAHUH (PH3MUECKUX SBJICHUN U 3aKOHOB;
dopMHpoBaHHE  MO3HABATENBHOTO  HMHTEpeca K  (QU3UKE U TEXHUKE, pa3BUTHE
TBOPYECKUX CIIOCOOHOCTEH, OCO3HAHHBIX MOTHUBOB YUY€HHs; IOJIrOTOBKA K MPOJOJIKEHUIO
00pa30oBaHUs U CO3HATEIBHOMY BBIOOPY Ipodeccuu.

2. [lnanupyemble pe3yabTaThbl OCBOEHUsI y4eOHOT0 MpeaMeTa

IIpenmeTrHbie pe3yJIbTaThI
TenoBble ABICHUSA

Yyamnmiica HayduTcs:

e pacro3HaBaTh TEIJIOBBIE SIBICHUS U OOBSCHATH Ha 0aze MMEIOIIMXCS 3HAHUN OCHOBHBIE
CBOICTBa WJIM YCIIOBUS MPOTEKAHUS dTUX SBICHUM: nudPy3us, u3smMeHeHne oobeMa Tel
OpU HarpeBaHUM (OXJIAKICHUM), OONblIas CXKMMAEeMOCTh ra3oB, Majas CXKMMaeMOCTh
JKUJKOCTEH M TBEpPABIX TeEJ; TEIUIOBOE pAaBHOBECHE, HCHApPEHHE, KOHJEHCALNs,
IUIaBJICHWE, KPHUCTAIIM3allMs, KUIEHHE, BJIAXKHOCTh BO3/yXa, pa3jIMYHbIE CIIOCOOBI
Teruionepenay (TemIONPOBOIHOCTb, KOHBEKIIMS, M3JIy4YeHHE), arperaTHble COCTOSHHS
BEIIECTBA, IOIJIOIICHUE JHEPrUU IIPU WCIAPEHUM JKUJIKOCTH U BBIICICHHE €€ IIpU
KOH/JICHCAIlUH T1apa, 3aBUCUMOCTb TEMITEpATypbl KAIIEHHSI OT JaBJICHUS;



e ONHCHIBATh M3YUCHHBIC CBOMCTBA TEJN W TEIUIOBBIC SBJICHUS, UCIONB3YS (pu3nuecKue
BEJIMYMHBL: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA DJHEPIHs, TEMIlepaTypa, YIEJIbHas
TEIJIOEMKOCTh ~ BEIECTBA, yJelIbHAas TEIUIOTA IUIABICHUSA, YACJIbHAas  TEIIOTa
napooOpa3oBaHMs, yJelbHass TEIUIOTa CrOpPaHUs TOIUIMBA, KOA()(UIMEHT IOJIE3HOrO
JICMCTBUSL TEIJIOBOTO JBUTATENs; MPU OMHCAHUM MPABUIBHO TPAKTOBATH (DU3MUECKUIA
CMBICJI MCIIOJIb3YEMbIX BEIWYMH, MX O0O03HAUYEHUS M €IUHUIIBI U3MEPEHUs, HaXOIUTh
(GopMyIbl, CBS3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIMYHMHY C JAPYTMMHU BEIHMYMHAMH,
BBIYHUCIIATH 3HaU€HHE (PU3NYECKON BEIMYHHBI,

e AHAJIM3UPOBATH CBOICTBa TEJI, TCILUIOBBIC SABJICHHUA W IPOLECCCHI, UCIIOJIB3Yysl OCHOBHBIC
IMMOJIOKCHHA aTOMHO-MOJICKYJIAPHOI'0 YYCHHA O CTPOCHUHN BCIICCTBA U 3dKOH COXPAHCHUA
OHCPI'uu,

e pa3InMYaTh OCHOBHBIC NPU3HAKU M3YYEHHBIX (DU3MUECKUX MOJETeH CTPOEHUs ra3os,
KUAKOCTEN U TBEPABIX TEI;

e MPHUBOJAUTH HNPHUMEPHI IMPAKTUYCCKOr'0 HMCIIOJIb30BAHHA (1)I/I3I/ILI€CKI/IX 3HAHHUM O TEIIOBBIX
SABJIICHUAX,

e pemarh 3aJaud, WCIOJb3ys 3aKOH COXPAHCHUS SHEPrHMH B TEIUIOBBIX IpOIECCax H
(bopMyITBI, CBSA3BIBAIONINE (GU3MUYSCKUE BEITUYHHBI (KOJIMYSCTBO TEILIOTHI, TEMIIEpPATypa,
ylleNbHasl TEIUIOEMKOCTh BEIIECTBA, y/EJbHAs TEIUIOTa IUIABJICHUS, YACJbHAs TEruioTa
napooOpa3oBaHus, yJeNbHAs TEIUIOTa CrOpPaHUs TOIUIMBA, KOAI(D(UIIMEHT MOJIE3HOTO
JICHCTBUSL TEIUIOBOTO JBHWraTels): HA OCHOBE aHAM3a YCJIOBUS 3a/layd 3alliChIBATh
KpaTKOE YCJIOBUE, BBIICIATh (GU3NUYECKUE BEITMUMHBI, 3aKOHBI M ()OPMYIIBI, HEOOXOTUMBIC
JUISL €€ PEIICHUs, TPOBOJIUTh PACUEThl U OICHUBATh PEAIbHOCTh IMOJYYEHHOTO 3HAUCHHUS
(U3UYECKON BEIIMUNHBI.

Yyanmics nojayyuT BO3MOKHOCTh HAYYUTHC:

e  HCIIONB30BaTh 3HAHHS O TEIUIOBBIX SBJICHHSX B MOBCEIHEBHOM KHM3HU UL 00CCIICUCHHUS
0e30macHOCTH IpHU OOpallleHUU ¢ NpudopamMu M TEXHUYECKUMM YCTPOWCTBAMH, JUIS
COXpaHEHUs 3I0POBbsl U COOIOJICHHSI HOPM KOJIOTMYECKOTO MTOBEICHUS B OKpYKAIOIIeH
cpene; TNPUBOIUTH TPUMEPHI SKOJOTMUECKHX TOCJIEICTBHM pabOoThl JBUTATENEH
BHYTPEHHET0 CrOpPaHUs, TEMJIOBBIX M THIPOIEKTPOCTAHIU;

e pasznMyYaTh TPAHMIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TOHUMAaTh BCeoOUHit
xapaktep (QyHIaMEHTaTbHBIX (U3UYECKUX 3aKOHOB (3aKOH COXPAaHEHUSI SHEPTUU B
TEIJIOBBIX MPOIIECCAX) U OTPAHUYEHHOCTD UCIIOIb30BAHMS YaCTHBIX 3aKOHOB;

e HAxOJIUTh aJIeKBaTHYI MPEUVIOKEHHON 3ajaye (U3MYEeCKyl0 MoOJelb, pa3peliarb
npo0iieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUI O TEIUIOBBIX SBIEHUSX C UCIIOIb30BAaHHEM
MaTeMaTUYEeCKOro armapara, Tak U Py IMOMOIIU METOJIOB OIICHKH.

BJIQKTpI/l‘IeCKI/Ie ABJICHUSA

Yyamuiicss Hay9uTCs:

e pAaCMO3HABaTh AJICKTPUYECKHUE SIBJICHUS M OOBSICHATH HA OCHOBE HMMEIOIIUXCS 3HAHUU
OCHOBHBIC CBOWCTBAa WJIM YCIOBHUS NPOTEKAHUS OTHUX SIBICHUMN: JJIEKTpU3ALHUs Tell,
B3aUMOJICHCTBUE 3aPSI0B, MIEKTPUIECCKUN TOK U €r0 JCUCTBUS (TEIUIOBOE, XUMUYECKOE,
MAarHuTHOE).

e COCTaBJIAATb CXEMBI JBJIICKTPUUCCKHUX LIelleil ¢ mocledoBaTeIbHBIM U napaljICJIbHbIM
COCIMHCHUEM 3JICMEHTOB, pa3jindyasd yCIIOBHBLIC 0003HAYEHMS DJICMEHTOB OJICKTPUICCKUX
Henei (I/ICTO‘-IHI/IK TOKa, KIIF0Y, pE3UCTOP, peOoCTaT, JIaMIl0O4YKa, aMIICpMETp, BOJ'ILTMCTp).
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e ONUCHIBATH U3YYCHHBIC CBOWCTBA TEJ M SJEKTPUUSCKUE SIBICHUS, UCTIONB3Ys PU3NIECKUE
BEJIMYMHBI: JJIEKTPUYECKHI  3apsija, cuja TOKa, DJJEKTPUUECKOe HampsKeHUe,
AIIEKTPUUYECKOE  COIMpPOTHBIIEHUE, YJEIbHOE CONPOTUBJICHHWE BEIIeCcTBa, pabora
AIEKTPUYECKOTO TOJISl, MOIHOCTh TOKA; MPHU OMHUCAHUU BEPHO TPAKTOBATh (PU3UUYECKUI
CMBICTT HCIIOJIb3yeMbIX BEIMYMH, MX O0O3HAYCHUS W CAUHHIIBI M3MEPECHHUS, HAXOIUTh
dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMU BETUYMHAMU.

e AHAJIM3UPOBATHh CBOMCTBA TEJ, DJEKTPUYECKHE SBJICHUS W IPOLECCHl, HUCHOIb3YS
¢u3nuecKkue 3aKOHBI: 3aKOH COXPAaHEHMs JJIEKTPUUECKOro 3apsia, 3akoH Oma ams
yuyacTka 1emnu, 3akoH JIxoynsa-JIeHna, mpu 3TOM paziuvarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U €r0 MaTeMaTU4YeCKOE BbIPAKEHUE.

e MPHUBOAUTH IPUMEPBI IMPAKTHYCCKOI'0 HCIIOJIB30BaHUA (1)I/I3I/I‘ICCKI/IX 3HaHUH 00
SJICKTPUYCCKUX ABJICHUAX.

e pemarh 3aJaud, UCMONb3ys (U3NUYEeCKUe 3aKOHBI (3akoH OMa JJis y4yacTKa LIENH, 3aKOH
Jxoynsa-Jlenna) u Qopmysbl, cBA3bIBarolIMe (QU3MYECKHUE BEIMUYMHBI (CHjIa TOKa,
AIIEKTPUYECKOE HAIPSKEHUE, FIEKTPUUECKOE COIIPOTUBIICHHUE, YAEIbHOE COIIPOTUBICHHUE
BellecTBa, paboTa DSIEKTPUYECKOro TMOJs, MOIIHOCTh TOKa, (OpMyJIbl pacyera
AJIEKTPUYECKOTO COMPOTHUBIICHUS IIPU MOCIEAOBATEILHOM U NApauIeIbHOM COEIMHEHUU
MIPOBOJHHMKOB); HAa OCHOBE aHAllM3a YCJIOBHS 3aJauMd 3allMChIBaTh KpPaTKOE YCIOBHE,
BBIJICIIATH (PU3HUECKUE BEIWYHHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC /TSl €€ PELICHHUS,
MPOBOAMUTH PACUYETHl M OICHUBATh PEATBHOCTH IMOJYYEHHOTO 3HAueHUs (U3UYECKON
BEJIMYMHBI.

Yyanuiics TOJYYUT BO3MOKHOCTh HAYUHTHCS:

e JHCIIONB30BAaTh 3HAHHUS OO0 OJJIEKTPUYECKUX SBICHHAX B TIOBCETHEBHOW JKM3HU JUIS
oOecrieyeHnss 0O€30MACHOCTH TpH OOpalmIeHWH C T[puOOpaMH U TEXHUYECKHUMHU
YCTPOWMCTBAMHM, JJIsI COXPAaHEHUS 370POBbS W COOJIOAEHHS HOPM OSKOJOTHYECKOTO
IIOBCACHHUA B Opr)KaIOHICfI cpeac; NpuBOAWUTL NPUMCPBI BIHUAHHUA SJICKTPOMArHUTHBIX
U3JTy4YCHUH Ha )KUBBIE OPTraHU3MBI;

e pa3nIMYaTh TPAHUIIBI TNPUMEHUMOCTH (U3MUECKHX 3aKOHOB, TOHMMATh BCEOOIIHI
xapaktep (pyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHMs DJIEKTPHYECKOro 3apsnaa) U
OTPAaHWYEHHOCTh HCIIOJIB30BaHUSI YACTHBIX 3aKOHOB (3akoH Oma i y4yacTka Ienu,
3akoH [xxoyns-Jlenna u ap.);

e HCHOJIb30BaTh IMPHUEMBI ITOCTPOCHUA (I)I/ISI/I‘ICCKI/IX MO,[[CJ'ICI\/’I, IIOHCKa Hu (I)OpMy.]'IPIpOBKI/I
J0Ka3aTCjIbCTB  BBIJIBUHYTBIX THUIIOTE3 W TCOPCTUUCCKHMX BBLIBOOAOB Ha OCHOBC
SMIIMPUYICCKH YCTAHOBJICHHBIX q)aKTOB;

e HAXOAWUTh aJCKBaTHYI IPEUIOKEHHOW 3ajade (U3UYECKyH0 MOJeNb, pa3pelarb
npobjeMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUM 00 3JIEKTPOMArHUTHBIX SBICHHUSIX C
MCIIOJIb30BaHNEM MaTeMaTUYEeCKOro armapara, Tak ¥ Ipy MOMOIIN METO/I0B OLIEHKH.

MarbuuTHbIe ABJIECHUSA

Yyamuiicss HayIuTCs:

e pacmo3HaBaTh MAarHUTHBIC SBJICHHUS M OOBSCHATH HA OCHOBE HWMEIOIIMUXCS 3HAHHUM
OCHOBHBIC CBOWCTBAa WJIM YCJIOBHsS TMPOTEKaHUs OTUX SBJICHHUM: B3aUMOJACHCTBHUE
MAarHMTOB, AJIEKTPOMATrHUTHAS UHAYKIHUS, JCHCTBHE MAarHUTHOTO IOJs HA TPOBOJAHUK C
TOKOM M Ha JIBHKYILYIOCS 3apsSOKEHHYIO YaCTHUILY, JEHCTBUE DJIEKTPUYECKOrO MOJIS Ha
3apsHKEHHYIO YaCTHILY.



e ONUCHIBATH M3yYCHHBIC CBOMCTBA TNl W MArHUTHBIC SBJICHHS, WCIONB3YS (PUINICCKUE
BEJIMUMHBI: CKOPOCTh D3JEKTPOMArHUTHBIX BOJIH; IPU ONHUCAHUU BEPHO TPAKTOBATH
(GU3HYECKUN CMBICT UCTIOIB3YEMbBIX BEIMUYWH, X 0003HAUCHUS W SAMHHIIBI N3MEPCHHUS,
HAaXOJUTh (OPMYINBI, CBSI3bIBAIOIIME JAHHYI (U3UYECKYIO0 BEIWYUHY C JPYTHMHU
BEITMYMHAMU.

e  AHAJM3MPOBATH CBOMCTBA TEJ, MArHUTHBIC SBJICHUS U MPOIIECCHI, UCTIONB3Ys (hrU3HUECKHe
3aKOHBI; [IPU 3TOM PA3JINYaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTeMaTHUeCKOe
BBIpaXXECHHUE.

e MPHUBOJUTH IIPUMEPHI IPAKTHYCCKOTI'O UCII0JIb30BaHUA (1)I/I3I/I‘ICCKI/IX 3HAaHWM O MarHUTHBIX
SABJICHUAX

e pemath 3aJa4yd, WCIONB3ysd (Qu3Mdeckue 3akoHbI HW  (QOPMYJBI, CBS3BIBAIOIINE
¢u3nvecKkue BEIMYMHBI, HA OCHOBE aHAM3a YCJIOBUS 33J1a4ll 3allMChIBaTh KPaTKOE
YCIIOBUE, BBIICIATh (DU3MYECKHUE BEIMYMHBI, 3aKOHBI B (POPMYITBbI, HCOOXOAUMBIE IS €€
pelIeHHs], MPOBOJUTH PACYEThl M OICHHUBATH PEATbHOCTh TOJIYYCHHOTO 3HAUCHHUS
(U3UYECKON BEIIMUNHBI.

Yyanuiics TOJYYUT BO3MOKHOCTh HAYUHTHCS:

e  HCIIOJIb30BaTh 3HAHMS O MATHUTHBIX SIBICHUSX B IOBCEIHEBHOM KU3HH VISl 00ECIICUCHHUS
0e30macHOCTH IpU OOpalllEeHUH ¢ MpUOOpaMM U TEXHUUYECKUMHU YCTPOMCTBaMH, IJIf
COXpaHEHUs 310POBbs U COOIOJICHHUSI HOPM SKOJIOTMYECKOTO MTOBEICHUS B OKpYKAIOIIeH
cpeac; MNPUBOAUTL IMPUMCPBI BIIHAHHA OSJICKTPOMAIrHUTHBIX I/I3JIY‘-I€HI/Iﬁ Ha JXHUBBIC
OpraHHU3MBl;

e pas3NM4YaTh TPAHMIBI TPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TIOHMMAaTh BCeOOITUit
xapaktep ¢pyHIaMEHTAIbHBIX 3aKOHOB.

e HCIIOJB30BATH IMPHUCMBI ITOCTPOCHUA (I)I/ISI/I‘IGCKI/IX MOI[CJ'ICIZ, IIONCKa H Q)OpMYJ'II/IpOBKI/I
J0Ka3aTCJIbCTB  BBIJIBUHYTBIX THUIIOTE3 MW TCOPCTUUCCKHMX BbIBOOAOB Ha OCHOBC
OMIIMPHUYCCKHU YCTAaHOBJICHHBIX (1)aKTOB;

HaXOJWTh aJeKBaTHYIO MPEAJIOKEHHOH 3a1aue (pU3NUECKYI0 MOJIENb, pa3pelaTh npodaemMy Kak
HA OCHOBE UMEIOIINXCS 3HAHUI 00 MarHUTHBIX SBICHUSX C UCIIOJIb30BAHUEM MAaTeMaTHYECKOTO
ammapara, TaK ¥ IIpH MOMOIIM METO/Ia OIICHKHU.

CBeToBbI€ SIBJICHHUS

Yyamuiicss Hay9uTCs:

e pacmo3HaBaThb CBETOBbIC SBIIEHHUS U OOBICHITH Ha OCHOBE HMEIOIIMXCS 3HAHUM
OCHOBHBIC CBOWCTBAa WJIM YCJIOBUS MPOTEKAHUA OTHUX SBJICHUU: MPAMOJIUHEIHOE
pPacIpOCTPaHEHUE CBETA, OTPAKEHUE U NPEIIOMIICHHUE CBETA, JUCIIEPCUsI CBETA.

e  HCIOJB30BATh ONTHUECKUE CXEMBI IS TIOCTPOCHUS M300PAKCHHUH B IJIOCKOM 3€pKaye
coOuparoIie JuH3e.

e ONUCHIBATh H3YYEHHBIC CBOWCTBA TEJI M CBETOBBIC SBJICHHUS, UCIONB3Ys (hU3HUYECKHE
BEJIMYMHBI: (OKYCHOE pacCTOSHME W  ONTHYecKas Ccuja JIMH3bl, CKOpPOCTb
AIIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa; NPU OMHCAHUU BEPHO
TPaKTOBaTh (PU3NYECKUN CMBICT MCIOJB3YEMBIX BETUYMH, UX 0003HAYEHMS] U €IMHMIIBI
U3MEPEHUs; HaXOUTh (OPMYIbI, CBSA3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIUYHUHY C
JIPYTUMH BEITHMINHAMH.

e AHAJIMU3UPOBATH CBOMCTBa TCJI, CBCTOBBIC ABJICHHUA U MPOUCCCHI, UCITOJIB3Ys (I)I/I3I/IquKI/IC
3aKOHBbI: 3aKOH prIMOHHHefIHOFO pacrnpoCTpaHCHUs CBETA, 3aKOH OTpaXCHHUA CBETA,
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3aKOH IMPEJOMJICHHSI CBETA; MPU 3TOM Pa3IHyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA W
€ro MaTeMaTU4ecKoe BbIPAKEHHUE.

IMPUBOAUTE IPUMEPHI NPAKTUYCCKOTIO HCIIOJIb30BaHUA (1)I/ISI/I‘ICCKI/IX 3HAaHUHM O CBETOBBIX
SABJICHUAX.

pemiate  3aJayd, MCHOJb3ys  (U3MUECKHE 3aKOHBl  (3aKOH  MPSMOJIMHEHHOTO
pacrpoCTpaHeHHUs CBETa, 3aKOH OTPAXKEHHs CBETa, 3aKOH NPEIOMIICHUS CBETa) H
dbopMyIibl, cBA3BIBAIOIIKE (U3MUECKUE BEIUYUHBI (OKYCHOE PACCTOSHUE U ONTHYECKas
CWJIa JIMH3BI, CKOPOCTh JJIEKTPOMATrHUTHBIX BOJH, JIJTMHA BOJHBI U YacTOTAa CBETa): HA
OCHOBE aHaJIM3a YCJIOBUSI 33Jau 3alMChIBaTh KPATKOE YCIOBHUE, BBIACIATH (PU3UUECKHE
BEJIMYMHBI, 3aKOHBI U ()OPMYJIbI, HEOOXOUMBIC JJIsI €€ PEIICHUS, TIPOBOJUTH PaCcUCThl U
OLICHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaYeHHsI (PU3NUECKON BEITHUMHBI.

Yyanuiics TOJYYUT BO3MOKHOCTh HAYUHTHCS:

MCIIOJI30BaTh 3HAHUSI O CBETOBBIX SIBJICHUSIX B MOBCEIHEBHOM JKU3HU JUIsI 0OecriedeHust
0e30MacHOCTH TpHU OOpalIEHUH C MPUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, Ui
COXPaHCHHUS 370POBbS M COOJIFOICHUST HOPM 3KOJIOTUYECKOTO ITOBEJCHHS B OKPY KAIOIIEH
cpele; TMPUBOAUTH TMPUMEPHI BIUSHUSA DJIEKTPOMATHUTHBIX M3JIYYCHHH Ha IKHUBBIC
OpTaHU3MBbI;

pasiindyatb TI'paHUlbl TTPHUMCHUMOCTH (1)I/I3I/I‘ICCKI/IX 3aKOHOB, IIOHHMMAaTb BCGO6HII/H\/JI
XapaKTep (bYH,Z[aMCHTaJIBHBIX 3aKOHOB,

UCTIOJIB30BaTh MPHEMBI TIOCTPOCHUS (PU3MUECKUX MOJeNei, Toucka u (GpopMynupoBKH
JIOKa3aTelIbCTB  BBIABUHYTBIX TIMIIOT€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE
IMITUPUYECKU YCTAHOBIICHHBIX (DAKTOB;

HAXOJWUTh aJEKBAaTHYI0 NPENIOKEHHOH 3amaue (U3NYECKyH0 MOJeNb, pa3pelnaTh
npo0JeMy Kak Ha OCHOBE MMEIOLIUXCSl 3HAHUHM O CBETOBBIX SBJICHUSAX C MCIOJIb30BaHUEM
MaTeMaTUYECKOTI0 anrnapaTa, Tak U IpHU MOMOLIU METO/I0B OLICHKH.

JInuyHOCTHBIE pe3yJIbTaThI

1.

c(OpMUPOBAHHOCTh TO3HABATENBHBIX WHTEPECOB, HHTEIICKTYalbHBIX U TBOPYECKUX
CIOCOOHOCTEMN;

yOeXJIEHHOCTh B BO3MOXKHOCTHM MO3HAHUS HPUPOABI, B HEOOXOJUMOCTH Pa3yMHOIO
UCTIOIB30BaHUSl JOCTIDKCHHA HAyKW W TEXHOJOTHH ISl JalbHEHIIEro pa3BUTHSA
4eJ0BEYECKOro O0IEeCTBa, yBa)K€HHE K TBOpLAM HAyKM W TEXHHKH, OTHOIIEHHE K
(bu3KKe KaK JIEMEHTY 0011e4eI0OBeYeCKON KYJIbTYpBhI;

CaMOCTOSITENIbHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHU;

TOTOBHOCTH K BBI60py JKU3HCHHOI'O ITYTHU B COOTBECTCTBUU C COOCTBEHHBIMH HHTCpECaMU
U BO3MOXXHOCTSIMH,

MOTHBaUA 06pa3013aTem,H0171 JCATCIIBHOCTH INIKOJBHHMKOB Ha OCHOBC JIMYHOCTHO
OPUCHTHUPOBAHHOTI'O IMOAXOJA,

(dbopMupOBaHNE ICHHOCTHBIX OTHOIICHUHN JIPYT K APYTY, YUUTE0, aBTOPaM OTKPBITHI U
u300peTenuil, pesynbpraTaMm 00ydeHusl.

MertanpeameTHbie pe3yJibTaThl:

1.

OBJIaICHHUEC HaBBIKaAMH CaMOCTOSATCIIBHOT'O an06peTeH1/m HOBBIX 3HaHI/II\/'I, opraHusanyvn
yqe6H0171 JACATCIIBHOCTH, ITOCTAHOBKH ueneﬁ, IJIaHUPOBAaHUA, CaAMOKOHTPOJIA U OLICHKU



p€3y.]II>TaTOB CBOCfI ACATCIIbHOCTH, YMCHI/ISIMI/I HpGI[BI/IIIeTI: BO3MOXHBIC pGSYJIBTaTI:I
CBOUX JCHUCTBUM;

2. TIOHMMAaHUE PA3IMYUNA MEXIy UCXOIHBIMU (haKTaMHU M THUIIOTE3aMHM IS MX OOBSICHEHUS,
TEOPETUYECCKIUMH MOJICIISIMA W PEaTbHBIMU OOBEKTAMH, OBJIAJICHHE YHUBEPCAIbHBIMH
y4eOHBIMU JIEHCTBUSIMH Ha IPHMEpPAxX THIOTE3 A OOBSCHEHUS WM3BECTHBIX (PAKTOB W
HKCIIEPUMEHTAJIbHON TMPOBEPKH BBIBUTAEMBIX THIOTE3, Pa3pabOTKH TEOPETUUYECKUX
MOJIeJIeH TTPOIECCOB UJIU SIBJICHUI;

3. (opmupoBaHue yMEHUI BOCIPHUHUMATh, IEpepadaThiBaTh U MPEAbIBIATH HH(OPMAIHIO
B CIIOBECHOHM, 0Opa3HOM, CMMBOJIMYECKON (hOopMax, aHAJM3HPOBAaTh M IepepadaThIBaTh
NOJYYCHHYI0 MH(OpPMAIMI0 B COOTBETCTBUU C IOCTABICHHBIMU 3aJjauyaMH, BBIJICISATH
OCHOBHOE COZIEP)KaHME NPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHl Ha
MIOCTaBJIEHHBIE BOIIPOCHI M U3JIaraTh €ro;

4. mpuoOpeTeHre OmbITa CaMOCTOSATENBHOTO IMOMCKA, aHalmM3a M OTOOpa MH(popManuu c
HCIOJIb30BaHUEM Pa3IMYHbIX UCTOYHUKOB, M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTUN IS
pelieHus MO3HaBaTeNIbHBIX 33/1a4;

5. pa3BUTHE MOHOJOTHMYECKOW M AMAIOIMYECKOM peud, YMEHHs BbIpaXaTh CBOM MBICIU U
CIOCOOHOCTH BBICIYIINBATh COOECETHHMKA, MOHUMATh €ro TOYKY 3pEHUSs, MPHU3HABATH
IPaBO JIPYroro 4eJoBeKa Ha HHOE MHEHUE;

6. ocBoeHHe IIpUEMOB HeﬁCTBHﬁ B HCCTAaHIAPTHBIX CUTyalusix, OBJIAJICHUC
9BPHUCTUYCCKUMHU METOAAMU PCUHICHUA HpO6JI€M;

7. q)OpMI/IpOBaHI/IC YMCHI/Iﬁ pa6OTaTL B I'PpYIIIC € BBIIIOJIHCHUCM PA3JIMYHBIX COLUAJIBHBIX
pOJIGfI, MNPpEACTaBJIATh U OTCTAUBATh CBOU B3IJIAAbLI U y6C)KI[€HI/IH, BECTHU JHUCKYCCHUIO.

3. Cozep:xaHue TeM Y4eOHOI0 Kypca

TenyioBbIe IBJIEHHS - 25 YyacoB:

TemmoBoe nBmxenue. Temneparypa. Buyrpennsis sueprus. TeronpoBogHocTs. KoHBeknus.
N3nydenne. KonmnuectBo Temnotel. TemnoeMKocTb. 3aKOH COXpAaHEHUs HEPIUU MPH TEIIOBBIX
mpoiieccax. ArperatHple COCTOSTHUSI BelecTBa. V3MeHeHne arperaTHoro COCTOSIHUS BEIIECTBa.
BrnaxnocTs Bo3ayxa. Pabora raza. TeroBbeie Mamuabl. KI1/] TernnoBbix ManiiH.

DJleKTpUYeCKHe SIBJIEHUA — 27 4acoB:

OnexTpu3anus Ten. DiIeKTpudeckuil 3apsia. [IpoBogHUKY U TUAIEKTPUKH. DIIEKTPUUECKOE MOJIE.
Crpoenune atoma. Dnexrpuueckuil Tok. Cuia Toka. Hanpspkenne. Conportusnenue. 3akoH Oma
JUist ydacTka nenu. Pabota anekTpudyeckoro Toka. MOIIHOCTh 3JEKTPUUYECKOTO TOKA. 3aKOH
Jbxoyns-Jlenua. DnexkTpuyeckue mpuoophl.

DJIeKTPOMArHUTHBIE SIBJIEHHUS — 7 4acoB:
MarauTtHoe mosie. MarHuTHOe TMoJ€ NPSAMOro TOKa. MarHWTHOE MoJie KaTyIIKh C TOKOM.
[TocTostHHBIE MATHUTBI. DIEKTPOMArHUTHI. MarHuTHOE 1oJie 3eMIIH. DJIEKTPOABUTATENH.

CeeToBbBI€E ABJEHHUA — 9 YacoB:

IIpupona ceera. Mcrounukn cBeTa. 3aKOHBI PAaCIPOCTPAHEHUS, OTPAKEHHUS W IPEIOMIICHUS
ceta. JInunzpl. OnTHyecKre mpuoopHlI.

IlepeBoaHbIE IK3aMEHBI 10 IPEAMETY He IIPOBOASTCS



4, Y4yeOHO-TEeMaTHUYECKOE NJIAHMPOBAHHE

Kiacc 8

KonmgectBo yacoB Bcero - 69, B Henento -2 yaca
[11aHOBBIX KOHTPOJIBHBIX YPOKOB:
TECTOB - 6, KOHTPOJIbHBIX padoT — 4, 1abopaTOPHBIX padoT - 8

Ne | Tema ypoxka Kon- | Tun ypoka Buja xontposs Ilnanupyemble pe3yJibTaThl Hdara IIpumeuanue
BO (B cootBerctum ¢ ®I'OC) NPoBeeHUs!
4acoB

Paznea |. TensioBble siBaeHus (25 4)

1 TemnoBoe  aBmwxkenue. | 1 Ypok  usydenus | OpoHTaNbHAS 3HaTh TMOHATHSA: TEIUIOE JBIKEHHE,

Temnepatypa HOBOT'O MIPOBEPKA, YCTHBIE | TEMIEpaTypa
MaTepHana OTBETHI
2 BuyTpennss sHeprus 1 KombunupoBann | @poHTansHas 3HaTh NOHATHUS: BHYTPEHHSAA DHEPT U
BII1 YPOK IIpOBEpKa, YCTHBIE
OTBETHI
3 CriocoObl  m3meHeHus | 1 KomOunupoBann | ®@poHTanbHas 3HaTh crocoObl U3MEHEHHs] BHYTpEHHEH
BHYTPEHHEH dHEPrun BIl YPOK IIpOBEpKa, YCTHBIE | DHEPruu
OTBETHI
4 TenmonpoBoJHOCT 1 KomOunuposann | Tecr 3HaTh MOHSTHE TEILIONPOBOAHOCTh
bIil YpOK
) KonBekuus 1 KombunupoBann | [IpuBoauTh npumepsl | 3HATH MOHATHE: KOHBEKIHS
bIil ypok (Oecena)
6 Nsnyuenune 1 KomOunuposann | IlpuBoauts npumepsl | 3HaTh MOHITHE: H3TyUCHUE
bl ypok (Oecena)
7 OcobenHoctu 1 Ypok  u3ydeHus | OU3NUECKUN AUKTAHT | 3HATH:
pPa3IMYHBIX  CIOCOOOB HOBOTO - 0COOCHHOCTH pa3JIMYHBIX CIOCO0OB
TEIUIoNepeayu. MaTtepuaia TeIUIoNepeaayn;
[Ipumepsr - IPUMEPHI TEIUTONIepeNayy B IPUPOIE 1
TeruIonepeaadn B TEXHHKE
IIPUPOJIE U TEXHUKE
8 KomuyectBo  temotsl. | 1 Ypok mpaktukyM | PemeHue pacuétHeiX M | 3HaTh  ONpEAEICHUE: KOJIMYECTBO




Emuaunel  KojMdecTBa
TEIIOTHI.

KaueCTBEHHBIX  3aj1ad
110 U3yYEHHOH TeMe.

TCIIJIOTHI, CAUHUIIBI
popmyny

HU3MCpPCHU,

9 YaensHas Ypok wusydenus | Pabora ¢ Ttabmuiamu, | 3HaTh  OmpedeNieHHe — TEIIOEMKOCTH,
TEII0OEMKOCTb HOBOTO CIPaBOYHBIM (u3nIecKuii CMBICT
MaTtepuaia MaTepuaioM
10 | JI/P Nel«CpaBuenue VYpoxk npaktukyM | CamocTosiTenbHast 3HaTh pacueT KOJIMYECTBA TEIUIOTHI,
KOJINYEeCTBA  TEIUIOTHI pabora C | HeoOXOIMMOro MJisi HarpeBaHHs Tena
Py CMELIMBAHUHN BOJBI 000pyJOBaHHEM. WM BBIIEJISEMOTO UM MPH OXJIaKACHUH.
pasHoi TeMmepaTypb» Jlaboparophas pabota | YMeTh pemath 3aJaud Ha KOJHMYECTBO
TETUIOTHI
11 | Pacuér KOJIMYEeCTBa Ypok mpaktukym | CamocTosiTenbHas 3HaTh pacyeT KOJUYECTBA TEIJIOTHI,
TETUIOTHI. Pemenue pabora. HEOOXOIMMOTO JJIsi HarpeBaHWs Tena
3ajay. WM BBIIEJIAEMOTO UM NPH OXJIaKACHUH.
YMeTh pemaTh 3aJadyd Ha KOJIUYECTBO
TETUIOTHI
12 | JlaboparopHass pabora Ypoxk mpaktukym | CamocTosiTensHas 3HaTh pacdeT yIeNbHON TEINIOEMKOCTH
Ne 2 «Omnpenenenne pabora C | TBepABIX Tel. YMETh pemaTh 3a1a4d Ha
yAeTbHON 000pyJI0BaHUEM. YAETHHYIO TEIIOEMKOCTb.
TEIIOEMKOCTH TBEPJOT0 JlaGoparopnas pabora
Tena»
13 | 3akoH coxpaHEHUs W KomOunupoBann | ®@uznyeckuii AUKTAHT | 3HATH 3aKOH COXpaHEeHUs u
NPEBpALICHUs] SHEPTUU Bl ypok (Oecena) MIPEBPALLCHNS SHEPIUU B MEXaHUYECKUX
B MEXaHMYECKHX U W TEIUIOBBIX MpoLeccax, HIPUBOIUTH
TEIUIOBBIX MpoIleccax MIPUMEPEI
14 | IloBTopenue: TeruoBbie KomOunupoBann | Pabora ¢ tabmumamu, | 3HaTh  ONpeNeNeHUE  TEIUIOEMKOCTH,
SIBJICHUS, 3aKkoH Bl YPOK CIPaBOYHBIM 3aKOH COXpaHEHHS U IpeBpalLeHUs
COXpaHEeHUs MaTepHaIoM SHEPTUM B MEXAHWYECKUX M TEIUIOBBIX
poreccax
15 | KonrposnpHas  paboTa Ypoxk Kontponbnas pabora | YMers pemars 3amadd 10  TeMe
Nel mo Teme «TennoBble OLICHUBAaHUsA «TenoBele ABICHUS»
SIBIICHUSD) 3HaHUH N0 TeMe
16 | ArperatHble COCTOSHUSI Ypok wusyuenwus | Pabota c rpadukamu 3HATh MOHATUS: arperaTHble COCTOSHHS

BCIICCTBA. IInaBnenue u

HOBOI'O

BCIICCTBA, IUIABJICHHUC W OTBCPACBAHHC

10




oTBepaeBanue. [ papuxu

Mmarepuana

KPUCTAITMUECKUX Tem, rpadux
IUIaBJICHUS U OTBEPICBaHUS

17 | YnenbHas TEIuIoTa Ypok wu3ydenus | Pabora ¢ Tabmumammu, | 3HaTh TOHATHS: yAENbHAs TEIUIOTa

TUTaBJICHUS HOBOTO CIPaBOYHBIM UTaBJICHUS
MaTepHuaia MaTepraIoM

18 | IlnaBienue u Ypok Pemenue 3amauy. YMeThr pemath 3ajadyd [0 TeMe
OTBEpIICBaHHE OLIEHUBAHUS «HarpeBaHue u IUIaBJICHUE
KPUCTAIUTMYECKHUX TEI 3HAaHUH 1O TEMe KPUCTATTMYECKHUX TEID»

19 | Ucnmapenune u KombunupoBann | @poHTansHas 3HatTh MIOHSTHE «HCTIapeHue»,
KOHJICHCALUs Bl YPOK IIPOBEPKaA, YCTHBIC | OOBSACHATH  MPOLECC  IOTJIOIICHUS

OTBETHI SHEPTUU TPU HUCTAPEHUH JKUAKOCTH H
BBIJICJICHUSI €€ IPH KOHJICHCAIIH Napa

20 | Kunenwe. Y nenvHas KomOunanpoBann | ®poHTanpHAs 3HAaTh TIOHATHE «KUTICHHE», OOBICHATH
TeIIoTa Bl YPOK IIPOBEPKaA, YCTHBIE | TpoLece napoo0Opa3oBaHUs u
apooOpa3oBaHMs OTBETHI KOHJICHCAITUU

21 | Kunenwe. VYnenvHas Ypok Pemenne 3agay, | KonrponeHast pabora Ne 3 mo Teme
TeIIoTa OLICHUBAHUS TECTHPOBaHHE «Kurnenwue, napooOpa3oBaHue u
napooOpa3oBaHusl. 3HaHUM 10 TeMe KOHZIGHCALIUS»
Pewenne 3a1ay

22 | BnaxHocTh  BO3myXa. KombunupoBann | ®@poHTanbHas 3HaTh TOHSATHE BIAXKHOCTH BO3IyXa,
CriocoObl  onpeneneHust Bl YPOK MIPOBEPKaA, YCTHBIE | YMETh paboTaTh C ICUXPOMETPOM
BJI&YKHOCTH BO3/yXa OTBETHI

23 | Pabota rasza u napa npu KombunupoBann | ®@poHTanbHas 3HaTh YCTPOMCTBO M MPHUHLIHUI JEHCTBUS
pacLIMpeHnH. Bl YPOK MIPOBEPKaA, YCTHBIE | IBUTATENsl BHYTPEHHEIO CrOPaHUs
JBuratens BHyTPEHHETO OTBETHI
CropaHwusI

24 | Taposas TypOouna. KI1/] Ypox usyueHus | MuHU-KOHpepeHIHs 3HaTh yCTPOWCTBO U ACMCTBUSA MApOBOM
TEIIOBOTO JIBUTATENs HOBOTO TypOUHBI

MaTepHuaa

25 | Kunenwue, VYpok 0600menus | Pemenve 3amau Pa30op n ananm3 KIFO4YEBHIX 33124
mapooOpa3oBaHme u CHUCTEMaTH3AINH
KoHjeHcaims.  PaGora 3HAHUN
rasa u rnapa

26 | KonrponbHas pabora Ne Ypok Kontponpnas pabora | 3HaTh GOpMYIIBI M YMETh UX MPUMEHATH
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2 «3meneHune
arperaTHbIX COCTOSTHUM
BEIIECTBA»

OLICHUBaHUS
3HAHUH 110 TEME

Ipu pCUICHNHU 3aJ]a4 110 TEMEC

Paznen |l. Dnekrpuyeckue sisjieHus (27 4acoB)

27 | DnexTpusanus Tea mnpu | 1 Ypok wusydenus | TectupoBanue 3HaTh TTOHSTHE DICKTPHU3AITIS,
CONPUKOCHOBEHUHU. JIBa HOBOI'O OOBSCHSITH B3aUMO/ICHCTBHE
poJia 3apsioB MaTepuaia 3apsKEHHBIX Tell

28 | DIEKTPOCKOTI. 1 VYpok  uzydeHus | @usnMueckuidl AMKTAaHT | 3HATh MPUHIMI JIEHCTBUSI U Ha3HAUYECHUE
[IpoBogHMKH u HOBOTO JJIEKTPOCKOIA. YMEThb HaxOOUTh B
JTUDIIEKTPUKHU MaTtepuaia MEPUOANYECKON cHCTEME 3JIEMEHTOB

Meneneesa IIPOBOJIHUKH u
JMRJIEKTPUKH
29 | DnexTpuveckoe moje 1 VYpok  usyuenus | @U3NYECKUN AUKTAHT | 3HATH HOHATHE <«AJIEKTPUUYECKOE IOJIEY,
HOBOT'O ero rpadpuuecKoe H300paxeHue
MaTepuaia

30 | HemmmocTs 1 KomoOuaupoBana | CamocrosiTensHas 3aKk0H COXpaHEHHUS JIEKTPUIECKOTO

3NIEKTPUIECKOTr0 3apsiia Bl YPOK pabota. CocraBineHue | 3apsaa, CTPOCHHE aTOMOB
CXeM pa3IMYHBIX
3JIEMEHTOB

31 | Crpoenue aTomoB. | 1 VYpox usyuenus | OpoHTanbHBIM onpoc | YMETh  OOBSCHATH  BIEKTPUUYECKHE
OO6psacHenue HOBOT'O SIBIIGHUS 1 UX CBOMCTBA
3IEKTPUIECKUX MaTtepuaia
SIBJICHUI

32 Onexkrpuueckuii  Tok. | 1 Ypok KonrtponbHas pabora | 3HaTh:

Hcrounuku Toka. OLICHUBAHUS - IOHATUS  DJEKTPUYECKUH  TOK,
3HaHUH 10 TeMe HMCTOYHHUKH JIEKTPUYECKOTO TOKA
- yCIIOBUS BO3HUKHOBEHHS
ANEKTPUIECKOTO TOKA

33 | Dnekrpuueckas nenb u | 1 KomOuanpoBanH | ®usnyeckuil AUKTAaHT | 3HATh TIOHATHS DJIEKTPUYECKAs IIETIb,
€€ COCTaBHbBIE YaCTH BIil YpOK Ha3bIBaTh 3JIEMEHTHI LIENH

34 | Dnexktpuueckuii ToKk B | 1 KomOunupoBann | ®@uznyeckuii AUKTAHT | 3HATh TMOHATHE OJIIEKTPUYECKUH TOK B
MeTajiax, JICUICTBUE bl YPOK MeTautax, yMETh OOBSCHSTH JICHCTBHE

QJICKTPUYCCKOIr0  TOKa,

QJICKTPUYCCKOI'O TOKa )41 €ro
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HanpasJIeHHE TOKa HanpaBJeHUE

35 | Cuma Ttoka. EnuHuiier KomOunuposann | Tecr 3HaTh TTOHATHE CHITBI TOKa,

CHUITBI TOKa Bl YPOK o0o3HaueHne (U3NIECKON BEITUIHHEI,
€IMHUIIBI U3MEPEHUS

36 | Jlaboparopnass paboTta Ypok-npaktukyMm | Odopmienue paboThl, | 3HATH YCTPOUCTBO amIepMeTpa,
No 3 «Cbopka BeIBOA. CocraBieHue | 0003HAUCHHUE €ro B DJIEKTPHIECKHX
JMEKTPUYECKONH  IIeTHn ANIEKTPUYECKHX IIeTIel | MEeIsIX, yMeTh paboTaTh C HUM
U3MEpEeHHe CHIIBI TOKa B
ee Pa3IMYHBIX
y9acTKax»

37 | DnekTpuueckoe KombunupoBann | [lpaktuueckas pabota | 3HaTh NOHSATHE HANPSHKCHUS, €IUHUIIBI
HanpspbkeHue. EnuHuIbI BIl YPOK c npubopamu. | ero A3MEpPEHUS, 0003HaUYCHUE
HaIPsHKCHUSL. CocraBneHue (hM3uyecKoil BEMUYHHBI, yCTPOWCTBO
Boast™merp. ANIEKTPUYECKHX IIeTIeld | BOJBTMETpPa, OOO3HauUe€HHE €ro B

ANIEKTPUYECKUX LEMIX, YMETh padoTaTh
C BOJIBTMETPOM

38 | Jlaboparopnas pabota Ypok-paktukyMm | Odopmienne paboThl, | 3HATH MTOHATHE COTIPOTUBJICHHUS,
Ne 4 «U3mepeHue BbBoM. CocraBieHue | o0o3HaueHHe (U3MUECKON BEITMYHHBI,
HaINpPsHKEHUSI Ha DIIEKTPUYECKUX LeNel | eMHUIBI U3MEPEHUs, 0003HAUEHHE €To
pa3iIMYHBIX  y4JacTKax B QJIEKTPUIECKHX IIETISIX
AIIEKTPUIECKOH HeTTn

39 | 3aBUCHUMOCTBH CHIIBI TOKA KomoOunupoann | CaMocTosiTeNbHAs 3HaTh 3akoH OMa JJ1 ydacTKa IerH, ero
OT HampsKEeHUs. 3aKOH Bl ypOK pabora (u3nIecKuii CMBICT
Owma 1151 y9acTka [enu

40 | Pacuer compoTHBIEHUS Ypok Pemenwne 3amau YmMmeThb MIPOU3BONTH pacuer
NPOBOJHHUKOB. Pemienne 3aKpeTUIeHUs COIIPOTHBIICHUS MIPOBOTHHKOB,
3a1a4 3HAHUH ucnone3ys  Gopmyny 3akoHa Owa,

HaXOJHUTh YJEIbHOE COIPOTUBIICHUE II0
TadJIMIam

41 | Peocrartsl. VYpoxk-ipaktukym | Ogopmienne paboThl, | 3HATH YCTPOWCTBO W MPHHITUIT IEHCTBUS
JlaGoparopHast  pabora BBIBOJ peoctata,  oOO3HAaUeHHWE  €ro B
No 5 «PerynupoBanue JJIEKTPUUECKUX LEIAX
CHJIBI TOKA PEOCTATOM

42 | JlabopaTopHast pabota Ypok-npaktukyM | Odopmienue pabOThl, | YMETh U3MEPSITh M HAXOIUTh 110
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Noe 6 «Ompenenenue

BBIBOJT

IIOKa3aHUusAM HpH60pOB, 3HA4YCHUC

COIIPOTHUBIICHUS ¢u3nuuecKux BENUYMH, BXOIAIIMX B
MIPOBOTHUKA pu thopmyiy 3akona Oma

MIOMOIIIM aMIlepMeTpa U

BOJITMETPa»

43 | [TocaemoBaTenbHOE KomOunupoBann | Pemenue 3agaq YMeTp  paccuuThiBaTh CHJIy  TOKa,
COIIPOTHUBIICHNE BIi yPOK HanpsDKEHUE U COIPOTHUBJICHHUE LEIH
MIPOBOJTHUKOB P TIOCJIEZIOBATENbHOM COEAMHEHUU

IIPOBOJTHUKOB

44 | TapammenpHOE KomOurnpoBann | Pemenue 3amaq YMeTh  paccuUWThIBaTH CHIYy  TOKA,
COTIPOTHBIICHUE Bl ypoK HampspKeHHE U CONPOTHUBIIEHHE LIEMHU
MIPOBOJIHUKOB pu napajuieIbHOM COEJIMHEHUH

IIPOBOTHUKOB

45 | 3akon Oma i yyacTka Ypok Pazbop KITFOYEBBIX | YMETh peliaTh 3aJ[aud 10 TeMe
HEenH 3aKpeTIeHUs 3a1au 1o TeMe

3HaHUI «AIIEKTPUYECKUH TOK»

46 | DNeKTpUYecKWid  TOK, Ypok [IpakTnueckas pabora | YMerhb OOBSACHSTH pabory
COCIMHEHHE OLICHUBAHUS NIEKTPUUYECKOTO TOKa. 3HATh (OPMYJIbI
MIPOBO/IHHKOB. 3HaHUH 10 TeMe o TeMe. 3HaTh MTOHSTHSA:
[IpakTukym. JJIEKTPUYECKOTO TOKa, 00O03HauYeHHE

¢u3nuecKkol  BEIMYUHBI,  EOUHULBI
M3MEepeHHs

47 | Pabora W MOIIHOCTH Ypok Tect 3HaTb TOHATHUSA MOIITHOCTb

3IEKTPUIECKOrO TOKA. 3aKpeTIeHNS JNEKTPUYECKOTO TOKa, O0O3HaueHHue
3HAaHUN (usnueckoit BEJIMYUHBI, € IVUHMIIBI
H3MEpEHUs!

48 | DnexTpuyeckuii  TOK. VYpok-paktukym | Odopmierue paboT, | YMeTh CHUMaTh IOKa3aHUsl NPUOOPOB U
PaGora u MomHOCTH BBIBO/IBI BBIYUCIATH paboTy ¥ MOIIIHOCTD
Toka. Pemenue 3anau.

49 | HarpeBanue KomOunuposann | Tect 3HaTh ¥ OOBSICHATH (PUIUUECKUI CMBICIT
MIPOBOJHUKOB. 3akoH BIil ypOoK 3akoHa Jxoynsa-Jlenua
Joxoyns-Jlenna

50 | JlaMna  HaxkalWBaHHS. Ypok  u3ydeHus | OpoHTANBHBIN ONPOC | 3HATH YCTPOMCTBO U OOBACHATH PadOTy

DIIeKTpUYECKUe

HOBOI'O

AIIEKTPUUYECKUX TPUOOPOB
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HarpeBaTelibHbIC MaTtepuaia
TIPUOOPEI

51 | Kopotkoe 3ampikanwme. | 1 KomOunupoBann | TectupoBanue 3HaTh TIPUHITATT HarpeBaHUs
[Ipenoxpanurenu B YPOK MPOBOJHHUKOB JJIEKTPUYECKUM TOKOM.

3akon JIxoyns-Jlenma

52 | IloBropenue marepuaia | 1 Ypok o606menus | Pemenue 3agaq 3HaTh TOHSATHS TEMBI, YMETh pEeIIaTh
TeMbl «DJIEKTPUIECKHE 3HAHUU u 3aJauu
SIBTICHUSD» cUCcTeMaTH3aluH

3HaHUI

53 | KortponsHass  pabota | 1 Ypok Tecr YMeTp pemars 3amadyd Mo TeMe:
Ne3 1o TEME: OLICHHUBaHUS SIEKTPUUCCKUE SIBICHHUS
ANEKTPHUYECCKUE SIBIICHHUSI 3HaHWH 10 TeMe

Paznen |11, DnexkTpomaruutHblie siBjienus (7 4acoB)

54 | MarnutHoe none. | 1 KomOunupoBann | @poHTansHbli onpoc | 3HATh MOHSATHE: MarHUTHOE TIOJE W €T0
MarnutHOE nosne BIi1 YpOK (buznueckuit CMBICIL. OOBACHATH
MIPSIMOTO TOKa. rpaduyeckoe H300paKeHre MarHUTHOTO
MarHuTHbIE JTUHUH MoJisi TMPSIMOTO TOKa TMpPU  TTOMOIUIH

MAarHUTHBIX CHJIOBBIX JIMHUH

55 | MarnurtHoe nose | 1 VYpok-paktukym | Odopmnenue pabor, | [IpuoOpereHre HaBBIKOB IpH padboTe ¢
KaTyIKK C  TOKOM. BBIBOJIBI 00opyJ0BaHHEM
JlaGoparopHast pabora
Ne 7 «COopka
3NIEKTPOMAarHuTa u
UCTIBITaHUE ero
JICHCTBHSD)

56 | IIpumenenune 1 KomOunupoBann | ®@poHTanbHblil onpoc | 3HaTh  YCTPOHCTBO M NPUMEHEHHE
AJIEKTPOMArHUTOB Bl YPOK AJIEKTPOMArHHUTOB

57 | llocrostHHble MarHUTHL. | 1 KomOuanpoBanH | ®usnueckuil AUKTaHT | 3HATh TIOHATHE MArHUTHOTO  TOJIS.
MarunutHoe noJje Bl YPOK YMeTb OOBSACHATH HAJTMYUE MarHUTHOTO
MOCTOSIHHBIX MAarHUTOB. 1oJ1st 3eMJTU U eTo BIMSHUE
MaruauTtHoe moJie 3eMin

58 | JetictBue MarauTHOrO | 1 KomOuanpoBaHH | MHUHH-3KCIEPUMEHT 3HaTh  yCTPOWCTBO  ANEKTPHUYECKOTO
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IIOJIA Ha  IPOBOJHHUK
CTOKOM

BII YPOK

JBUTATEIISI. YMETh 00BSICHATE JIeHCTBHC
MAarHuTHOro II0JIsI Ha IIPOBOAHHUK C
TOKOM

59 | Jlabopatopnas pabota | 1 Ypok-npaktukym | Odopmiienne paboT, | OOBSICHATh  YCTPOWCTBO  JIBUTATENS
Ne8 «3yueHue BBIBOJIBI MOCTOSTHHOT'O TOKa Ha MOJCIHU
JIBUTATEJISI TTOCTOSTHHOTO
TOKa.»

60 | YcrpoiicTBo 1 VYpox Munr  KOHTponbHas | 3HaTh YCTPOHCTBO
HU3MEPUTETBHBIX OLICHUBAHUA pabota 3JIEKTPOU3MEPUTENBHBIX puOOpOB.
prOOpPOB 3HAaHUH TI0 TeMe YMeTh 0O0BACHATH UX PadOTy

Paznen 1V. CBeToBble siBjaeHus1 (9 4acoB)

61 | Hcrounuku cBera. | 1 VYpok  usyuenust | ®U3NYECKUN AUKTAHT | 3HATh MOHATHA: HCTOYHUKH CBETA.
PacnipocTtpanenue ceera HOBOTO YMeTh  OOBSACHATH  IPAMOJUHEHHOE
MaTepuaia pacnpocTpaHeHHe CBeTa
62 | Orpaxenue CBETA. VYpok wu3yuenus | Tecr 3HaTh 3aKOHBI OTPAXKECHUS CBETA
3aKOHBI OTpaXKeHUs HOBOTO
CBeTa MaTtepuaia
63 | [lnockoe 3epkaino 1 Ypok wu3yuenus | [loctpoenue 3HaTh MOHATHE: TNIOCKOE 3€PKaJIo
HOBOT'O n300paxeHni B
MaTtepuaia IUIOCKOM 3epKaile
64 | IlpenomieHue cBeTa 1 Ypok wu3yuenus | Pabora co cxemamu u | 3HATh 3aKOHBI ITPEJIOMJICHHS CBETa
HOBOT'O pUCYHKaMHU
MaTtepuaia
65 | JIun3bl Onrtuyeckue | 1 Ypoxk wusyuenus | TectupoBaHue 3HaTh, UYTO TAaKO€ JIMH3BI, J1aBaTh
JIMH3BI HOBOT'O ofpejieNieHre U U300pakaTh UX
MaTepHaia
66 | U3o0paxenus, 1 VYpok  wm3yuenus | IloctpoeHue YmMmeTh CTPOMTH n300pakeHus,
JlaBaeMble JIMH30U HOBOTO n300pakeHnui C | naBaeMble JIMH30H
MaTtepuaia MTOMOIIBIO JINH3
67 | Onrtuyeckue sBieHus. | 1 VYpoxk-paktukym | Odopmienue pabotsl, | [IpuoOpereHre HaBBIKOB HpH padboTe ¢

Pemenne 3amau.

BBIBOJIbI

000pYyIOBaHHUEM. [Toctpoenue
M300paKCHHIA C TTOMOIIBIO JTMH3
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68

Kontponbnas padora No
4 «CBETOBBIE SIBIIEHUSD)

Ypok
OLICHUBaHUS
3HAHUH 110 TEME

Tect

YMeTh pemaTh 3aga4uu 110 TEME

69

TloBTOpEHME
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5. TpeGoBaHusi K YPOBHIO NMOATrOTOBKM Y4YAIIMXCSH, O0YyYAIOIIUXCHA IO JAHHOMY
npeaMery

B pesynbrare uzydenus gusuku B 8 Kjacce YUEHHMK JOJDKEH 3HATh M MOHUMATh CMbICI
NOHATUH U (U3NYECKUX BEJIMYUH: TEMIepaTypa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPTH,
ylienabHas TeIUIOEMKOCTb, BIQKHOCTh BO3AyXa, OJJIGKTPUYECKUN 3apsii, CHiIa TOKa,
AIIEKTPUYECKOE  HAIIPSDKEHHME, AJIEKTPUYECKOE  CONPOTHBJIEHHME, paboTa M MOLIHOCTb
AIEKTPUUYECKOTO TOKA, JIMH3BI, (POKYCHOE PACCTOSHUE JIMH3BI.

3HAaTh U MMOHUMATh CMBICII (I)I/I?;I/I‘ICCKI/IX 3aKOHOB: COXpaHCHHA SHCPIrUU B TCIIJIOBBIX
mpoleccax, COXpaHEHHs 3JIeKTpuueckoro 3apsiaa, Oma st yyactka uenu, Jlxoynsa-Jlenuna,
MPSIMOJIMHEITHOTO PaclpOCTPAHEHUsI CBETa, OTPAXKEHUS U MIPEJIOMIICHUS CBETA.

Y4yeHUK JODKEH yYMETh: ONHCHIBaTh U OOBSACHATH  (DU3MUYECKHUE  SBIICHUS:
TEIUIONPOBOAHOCTh, KOHBEKIIMIO, W3JIyUEHUE, HWCIApEHHE, KOHJEHCALMIO, IUIABJICHUE U
KPUCTAJIM3AIUIO, AJIEKTPU3ALMIO TEJ, B3aUMOJICHCTBUE 3aps/ioB, OTPAXKEHHUE U TIPETOMIICHUE
CBETa; UCIOJIb30BaTh (PU3MUECKUE MPHUOOPHI M W3MEPUTEIbHBIE MHCTPYMEHTHI Ui U3MEPEHUS
bu3nYeCKUX BEJIIUYUH, NMPEACTABIATh Pe3yIbTaThl U3MEPEHHUM € MOMOUIbI0 TabIuI, rpa@uKoB,
BbIpaXxkaThb pe3ynbTarbl B cucreMe CH, pemiats 3ajaud Ha NPUMEHEHHE U3YYEHHBIX 3aKOHOB,
UCIIOJIb30BaTh MOJyYEHHbIC 3HAHUS B TOBCEIHEBHOM JKU3HH.

6. Ciucok 1uTepaTypsl

Jns yaurens:
1. Ieppimkua A.B. ®usuka 8 kiacc: yd4eOHHMK it 001ieoOpa3oBaTeIbHbIX yupexiacHu. M.
Hpoda, 2020 r.;
2. CoopHnuk 3ama4 o pusuke 7-9 knacc. Jlykamuk B.W., UBanosa E.B. M. Ilpocsemenne, 2020
I.
3. MapteiHoB H.K. Kuwnra s yaurens. M. I[Ipocsemenne 2012 r.;

Jlns ygammxcest:
1. Ileppiukun A.B. ®@usuka 8 kiacc: yd4eOHUK A 001e00pa3oBaTeabHbIX yupexaeHuil. M.
Hpoda, 2012 r.;
2. CoopHuk 3ana4 no ¢usuke 7-9 knacc. Jlykamuk B.1., UBanosa E.B. M. Ilpocseuienne, 2020
T.
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