MMHUCTEPCTBO ITPOCBEIIEHN S POCCUMCKON ®EJIEPALIUM
MunucrepcTBo 00pa3oBanus 1 Haykun CaMapcKoi 00s1acTu
Kunenbckoe ynpasienne MunucrepcTBa o0pa3oBanus 1 Hayku Camapckoit 00racTu
roCy/IapCTBEHHOE OIOKETHOE 00pazoBaTesbHOE yupexaenue Camapckoit obactu cpeauss oduieoopasoBarenbHas mkoaa No2 ¢
YIITYOJICHHBIM M3YYEHUEM OT/ICIbHBIX PEAMETOB IL.T.T. Y cTh-KuHenbCckuii ropoackoro okpyra Kunens Camapckoid o0nactu

Pa6ouas nporpamma PACCMOTPEHA ITPOBEPEHA YTBEPXJIEHO

Ha 3acelaHnu Kadeapsl yuuTenen «24» aBrycra 2023 r. JupeKTop MIKOJIbI

MaTeMaTHKU U PU3UKH 3am. nupekropa no YBP /TInotauxos F0.A./
[Iporoxoin Nel /Ilakuposa E.N./ «25» aBrycra 2023 r.

«24» aBrycra 2023 1.
3aBenyronuii kageapoit

/Muponosa O.A./ C=RU, O=I'BOY COoLl
M2 N.I.T.
YcTb-KnHensckun,
AJJAIITUPOBAHHASI PABOYASI TPOTPAMMA CN=MnoTHKoB FO.A.,
MO GU3MKE JJISI OBYUAIOUIMXCS F;:ga‘;ﬂ'—ugor—&h@ma
C 3AJIEPYKKOI ICUXUYECKOTO PA3BUTHSI, l ‘\ MECTO MoANNCaHNs:
HAXOJSIIIIUXCS] HA MHKJTIO3UBHOM OBYUEHUHT 2024.02.24 16:38:

59+04'00'
(na ocnoBe nporpammel E. M. I'yrauk, M. A. IlerpoBa, O. A. UepHukoBa)

JUIA 8 KJIACCA

lNocynapcTBeHHOTO OIOKETHOTO 0011€00pazoBaTeNbHOTO yupexaeHus Camapckoi o0aacTu
CPEJHEN OBILIEOBPA3OBATEJIBHOM IIKOJIBI Ne2
C VTJIYBJIEHHBIM U3YYEHUEM OTAEJIBHBIX ITPE/JIMETOB
n.r.T. Ycrb-Kunensckuii 1.0. Kunens Camapckoii oomactu
Ha 2023 - 2024 yueOHbIii TOJ

n.r.7. Ycrb-Kunennckuii
2023 .



IlosicHUTEIBLHASA 3aICKA

Obwas xapakmepucmuka adanmupoeantoil padoueil nPoZpammol

AnantupoBaHHas pabodasi mporpaMmma 1o npeamery «Du3nka» cocTaBlieHa HA OCHOBE!
®enepanbHoro 3akoHa o1 29.12.2012 Ne 273 — @3 «O06 obpazoBanuu B Poccuiickoii deneparymy,
@enepanabHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHMs, YTBEP)KACHHBIM IPHKAa30M MUHHCTEpPCTBA
npocBenienns Poccuiickoit @enepanuu ot 31.05.2021 1. Ne 287 «O06 yTBepkeHuu (heaepatbHOr0 ToCyIapCTBEHHOTO 00pPa30BaTEIbHOTO CTaHIapTa
OCHOBHOTO 00IIIET0 00pa30BaHUY,
[Tpukaza ot 18.07.2022 r. Ne 568 «O BHeceHUM U3MEHEHUI B (pellepaibHbli TOCYApPCTBEHHBIM 00pa30BaTeIbHbIi CTaHAApPT OCHOBHOTO OOIIETO

1.
2.

o0Opa3zoBaHus, YTBepKICHHBIH Mpruka3oM MunucrepcTsa rnpocseienus Poccutickoii @eneparmu ot 31 mas 2021 r. No 287y,
[Tpuka3za Munucrepcrsa nmpocsemienus ot 24.03.2023 r. Ne 1025 «O06 yrBepxkaeHnn (heaepanbHON aIanTHPOBAaHHON 00pa3oBaTEIbHON MPOTPaMMBbI
OCHOBHOTO 00111er0 00pazoBaHust 1yisi 00yJalOUIMXCs C OTPAaHUYSHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI»,
[Tpukaza MunucrepcTBa mpocsemerus ot 18.05.2023 Ne 370 «O06 yrBepxkaeHun (enepaibHol 00pa30BaTeIbHON MPOrpaMMBl OCHOBHOTO OOIIIEro

o0Opa3oBaHUs,

Verasa I'bOY COII Ne2 r.r.1. Yerh-Kunennckui.

AnanTtupoBaHHas oOpas3oBarenbHas mporpamma Juid yuammxcs ¢ 3IIP, Haxomsumxcs Ha MHIMBUAYaJbHOM OOYYEHUH, OpPUEHTHpPOBaHA Ha
UCIIOJIb30BaHNE y4eOHHMKOB, BKIIOUEHHBIX B PDenepanpHblil nepeyeHs yueOHukoB (IIpukas Ne 858 ot 21.09.2022 r. MunucTepcTBa MpOCBEILEHUS

PD).

[TopsinkoBbIit HOMED
yueOHHUKa B
(heneparbHOM
nepevyHe yueOHUKOB

HaumenoBanue
yueOHUKa

ABTOp (aBTOpCKHUIT
KOJUICKTUB) y4eOHHMKA

Kitacc, uist KOTOporo
y4eOHUK pa3paboTaH

ITopsinkoBbIil HOMEP
H3TaHHsS
(mepensaanHus)
yueOHHUKa

PexBu3uTHI MpuKa3a
MunucrepcTsa
TIPOCBEIICHHS
Poccuiickoit
®denepanuu,
YTBEPAMBILIETO
(enepanbHbIi
roCyZ1apCTBEHHBIN
00pa3oBaTeNIbHBIN
CTaHJapT, B
COOTBETCTBHH C
KOTOPBIM U3/1aH

HaumenoBanune
u3narens (u3naresneit)

Cpok geiicTBus
9KCIIEPTHOTO
3aKJIIOYCHUS, Ha
OCHOBaHHH KOTOPOTO
yueOHHK BKJIIOUEH
MuHucrepcTBoM
MPOCBEIICHHS
Poccutickoit
®Denepanuu B
(henepanbHbII
repeveHb YueOHUKOB

y4eOHHK
1.1.26.1.1.2 ®usuka: 8-it knacc: | Iepsiukun .M., 8 3-e nznanue, IIpuxa3z Ne287 AkunoHepHoe Jo 25 anpens 2027
6a30Bblif ypoBeHb: | VBanos A.1 nepepaboTaHHOE o01ecTBo roja
y4eOHHK «MznarenscTBO
«IIpocaemienney




Oo0mas xapakrepucTuka yuye0Horo npeamera « @usuka»

VYueOHbII npeamMeT «Du3uka» SABISCTCA CI/ICTGMOO6paSYIOH_II/IM I €CTECTBCHHOHAYYHBIX IPEAMETOB, ITOCKOJIBKY (1)I/ISI/ILIGCKI/IC 3aKOHBbI
MUPO3JaHUs ABJIAIOTCA OCHOBOI1 COACPIKaHUsI KypCOB XUMMUHU, 6I/IOHOFI/II/I, reorpa(bm/l H aCTPOHOMMUH. dusuka BOOpYKacT o6yqafonmxc>1 Hay4YHbIM
MCTOAOM ITO3HAHM:, ITIO3BOJISIOIINM I101Yy4aTh 00BEKTHBHBIE 3HAHUS 00 OKpYXaromeM MUpeE.

[IpenMeT MakcuManbHO HaIpaBiieH HAa GOPMUPOBAHKE HHTEPECA K PUPOJHOMYHU COLIMAILHOMY MHPY, COBEPUICHCTBOBAHNUE MO3HABATEIIbHOI
nesitenbHocTH oOywarouuxcs ¢ 3I[IP 3a cuer oBnageHUs MBICTUTENBHBIMH OINEPAalUSIMH CpPaBHEHUS, O00OOIEHHUs, Pa3BUTHUE CIHOCOOHOCTH
apryMeHTHPOBATh CBOE MHEHHE, ((OPMHUPOBAHUEBO3MOXKHOCTEH COBMECTHOM JIEATEIHHOCTH.

N3zyuenne ¢uszuku crnocoOCTByeT pa3BuTuio y obOyuaronmxcs ¢ 3IIP mpoctpaHcTBEHHOro BOOOpaXkeHMs, (YHKIHMOHAIBLHONH I'PaMOTHOCTH,
YMEHHUSI BOCIPUHUMATh U KPUTHYECKU aHAIM3UPOBATh WHPOPMALINIO, IPEICTABICHHYIO B Pa3IHYHBIX (hopMax. 3HAYUMOCTH IpEAMETa IJIsi Pa3BUTHS
KU3HEHHOW KOMITETCHIIMU 00YJaIOIINXCS 3aKITF0YAeTCsl B YCBOSHUH OCHOBBI (DU3MUYECKUX 3HAHUH, HEOOXOIUMBIX ISl IOBCETHEBHON JKU3HU; HABBIKOB
310pOBOT0 U 0€30IaCHOIO I YeJIOBEKa HOKPYXKAIOLIeH ero cpeipl o0pa3a kU3HH; (POPMUPOBAHUH SKOJIOTMUECKON KYJIbTYpPHI.

[Iporpamma otpaxkaet coaepxanue o0ydeHus npeamery «duszuka» ¢ yueroMm 0coObIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOy4arommxcs ¢ 3I[1P.
OBianeHne MaHHBIM yU4EOHBIM MPEAMETOM IPEACTABISET OMPEICIICHHYIO TPYIHOCTh st oOywarommxcsi ¢ 3[IP. DTo cBs3aHO ¢ 0COOCHHOCTSIMU
MBICIIUTEILHON JCATCIIbHOCTH, HCpI/IOI[I/I‘IGCKI/IMI/IKOJ'Ie6aHI/I$[MI/I BHUMAaHUA, MaJIbIM 00BEMOM IIaMsTH, HEAOCTAaTOYHOCTBIO O6HI€FO 3arraca 3HaHI/H71,
IMOHWKCHHBIM IMO3HABATCIbHBIM MHTCPECOM U HU3KHUM YPOBHEM PCUYCBOTO Pa3BUTHUA.

JUis mpeofoneHus TPyJHOCTEM B M3ydeHUM YydeOHoro mnpenmera «®Pusmka» HeoOXoauMa ajanrtanus oObeMa U Xapakrepa y4eOHOro
MaTepuaia K [03HaBaTeIbHbIM BO3MOXKHOCTSIM JaHHOW KAaTeropuu oOydaroluxcs, y4eT X OCOOCHHOCTEH pa3BUTHS: UCIHOJIb30BAaHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3€H, MOCTETIEHHOE YCIIOKHEHUE N3Yy4aeMOro MaTepuania.

I[aHHa}I nporpamMmma KOHKPCTU3HUPYET COACPKaHUC INPCIAMCTHBIX TEM B COOTBCTCTBHU C Tpe6OBaHI/I$IMI/I O6p8.30BaTeJ'II>HOFO craHJapra,
PECKOMCHAYCMYIO ITOCJICAOBATCIBHOCTD U3YUYCHHUA PA3JCIIOB (I)I/I3I/IKI/I C YYCTOM MCKIPCIMETHBIX U BHYTPUIIPECAMCTHBIX CBHSCfI, JJOTUKH yqe6H0ro
nmponecca, BO3PACTHBIX W TICHXOJIOTHYCCKHUX oco0eHHOCTEH O6y‘IaIOH_[I/IXC$I ¢ 3IIP na YPOBHE OCHOBHOT'O 06]]_[61"0 O6pa3OBaHI/I$I, OIPEACIIACT
MHHHUMAaJIbHBIN Ha6op OIIBITOB, HCMOHCTpaHHﬁ, MMPOBOAUMBIX YUUTCIIEM B KJIACCC, JIaGOpaTOpHLIX pa60T, BBITTIOJIHACMBIX 06y‘-IaIOIJ_II/IMI/ICH.

MeTtoauueckoil OCHOBOM HN3YUCHUA KypcCa «Du3nKa» Ha YPOBHEC OCHOBHOI'O 0611161"0 06p330BaHI/IH SIBIISICTCS CHUCTEMHO-JESATEeIbHOCTHBIN
noaxond, OGCCHC‘{I/IBaIOH_II/Iﬁ AOCTHIKCHUC JIMYHOCTHLBIX, MCTAIIPCAMCETHBIX U ITPEAMCTHBIX 06p330BaTCJIBHBIX PE3YIbTAaTOB NMOCPECACTBOM OpraHu3alun
aKTMBHOM II03HABATEIBHOM JE€STEIHLHOCTU 06yqafoumxc51, YTO OYCHBb BAXKHO IIpH OGy‘-ICHI/II/I JeTen ¢ 3HP, AJIs1 KOTOPBIX XapaKTCPHO CHUIKCHUC
IM03HABATEIbHON aKTUBHOCTH.



Hesan u 3a1a4u u3yvyeHusi yueOHoro npeamera «@usuka»
Obwue yenru uzyueHus: yuebnoro npeamera «Pu3nka» NpeCTaBICHb B OCHOBHOM paboyeil mporpaMMe OCHOBHOTO 00111ero o0pa3oBaHUsl.

OcHOBHOH 1LI€NBI0 OOyueHUs: JeTell ¢ 3aJepKKOM IICUXWYECKOrO Pa3BUTUS Ha JAHHOM IPEAMETE SBJISIETCS: IMOBBILIEHUE COLMAIBHOM
ajlanTalnuy AeTeil yepes npuMeHeHne GU3NIeCKUX 3HaHUN Ha MPAKTUKE.

Hns obOyuaromuxcs ¢ 3[IP, Tak ke, Kak W A HOPMAaTUBHO Pa3BUBAIOIIMXCS CBEPCTHHUKOB, OCBAMBAIOIIMX OCHOBHYIO 00pa30oBaTEIbHYIO
porpamMMmy, JOMUHUPYIOIIEe 3HaUeHHE MPUOOPETAIOT TAKKE yeiu, KaK:

— OCBOCGHHE 3HAHUI1 0 METOIaX HAYYHOTO [TO3HAHUS TIPUPOJIBI U POPMUPOBAHUE HAITONH OCHOBE MPECTABICHUHN O (U3UUECKON KapTHHE MHPA;

— OBJIAZICHHC YMGHI/UIMI/I HpOBOI[I/ITI) Ha6JIIOI[€HI/I$I HpHpOI{HBIX ﬂBJIeHPIfI, OIIMChIBATHL U O606H13.TI) pe3y.HI>TaTI)I Ha6JHOI[eHPIfI, HNCIIOJIB30BaTh
MPOCTHIC M3MEPHUTEIbHBIC MPHOOPHI JJISI M3YYeHUs (PU3MUECKUX SBJICHUH; MPEICTAaBIATh PE3YJIbTaThl HAONIOJICHHNA WX HM3MEPCHHU C
IIOMOIIIBIO Ta6HI/IH, FpaCI)I/IKOB 1 BBISABIIITH HA 3TOI>1 OCHOBC 3MHI/IpI/I‘~I€CKI/Ie 3aBUCUMOCTH, HpI/IMeHSITB HOJIy‘-IeHHBIe 3HAHUA JIA O6”I)$ICHCHI/I$I
pa3zHO00pa3HBIX MPUPOIHBIX SBJICHUI U MPOILECCOB, MPUHIIMIIOB NEHCTBUS BAKHEHIINX TEXHHUUECKUX YCTPOMCTB, JUIsl pEIIeHUs (PU3HUECKUX
3a/1a4;

— Ppa3BUTHE IO3HABATEIIbHBIX HMHTEPECOB, MHTEIJICKTYadbHBIX M TBOPYECKUX CHOCOOHOCTEH, CaMOCTOSITENILHOCTH B MPUOOPETEHHWH HOBBIX
3HAHUW, TPU peHIeHHH (PU3NYECKUX 3a]a4 M BBIOJHEHUHM SKCIIEPUMEHTATbHBIX HCCIEAOBAaHUN C HCIIOJNIb30BaHUEM HH(OPMAIIMOHHBIX
TEXHOJIOTHI;

— BOCNHTaHHE YOEXKJACHHOCTH B BO3MOXKHOCTHU MTO3HAHUS 3aKOHOB MPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOI'O UCIOJIb30BaHUS TOCTUKEHUIN HAyKH
U TEXHOJIOTMH U1 AaJbHEUIIEero pa3BUTHS YEJIOBEYECKOr0 OOIECTBa, YBa)KEHHs K TBOPLAM HAYKH M T€XHUKHU; OTHOLIEHMS K (U3MKE KaK K
JIEMEHTY OOLIEUEI0BEUYECKON KYIbTYPHI;

— HCTOJb30BAaHUE MOTYYCHHBIX 3HAHUM U YMEHUM [T pEIICHUS MPAKTUUYECKUX 3a/1a4 TTOBCETHEBHOM JKU3HH, oOecredeHrsi 0€30MacHOCTH CBOEH
YKW3HU, PAlMOHAIBHOTO MPUPOIONOIB30BaHUS U OXPAHBI OKPYKAIOILIEH CPEIbI.

o JlocTmkeHue 3TUX 1eIei 00eCTIeUrBAETCS PEIICHUEM CIEAYIOIINX 3a0ay.

— 3HaKOMCTBO 06yqa10m1/1x05{ c3IIP ¢ METOAdaMM HCCIICAOBaHUA 00BEKTOB HMSBIICHHI IIpUPOAbI;

- HpI/IO6peTeHI/Ie 3HaHUM O MCXaHUYCCKHX, TCIUIOBBIX, OJCKTPOMArHUTHBIX W KBAHTOBBIX SABJICHUMAX, (1)H3H‘—I€CKI/IX BEINYNHAX,
XAPAKTCPUIYIOMIUX OTU SABJICHUS,

— (dopmupoBaHue yMEHHI HAOIIOAATh MPUPOIHBIE SIBIICHUS U BBIOIHATE OIBITHI, JAOOpAaTOPHBIE PAOOTHI U AKCIIEPUMEHTAIBLHBIE UCCIEA0OBaAHUS
CHUCTIOJIb30BaHUEM H3MEPUTEIHHBIX MPHUOOPOB, ITUPOKO MPUMEHSEMBIX B IPAKTHUECKOHN KU3HH,

— OBJIQJICHHE TAKUMU MOHATHIMH, KaK IPUPOJHOE SIBICHUE, SMIUPUUECKH YCTAaHOBIEHHBINA (PakT, mpobiema, THIoTe3a, TEOPETUUECKUN BBIBOJ,
pe3yJIbTaTIKCIIEPUMEHTAIbHON IPOBEPKU;

— TIIOHMMaHUE€ OTJIMYUN HAy4yHBIX JIaHHBIX OT HEMNPOBEPEHHOW WH(pOpMAIMKM, IEHHOCTH HAayKd [UIsl YAOBJIETBOPEHHUS OBITOBBIX,
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IIPOU3BOJACTBCHHBIX UKYJIBTYPHBIX HOTpe6HOCTeﬁ YCIOBCKa.

OcobenHocTH 0T0OOpa M aganTANMU Yy4eOHOr0 MaTepuaJja no pusuke

OcHoBoli 00yuenus odyuaromuxcs ¢ 3IIP Ha npegmeTax ecTeCTBEHHOHAYYHOI'O LIMKIIA SIBJISETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIbHBIX
orepanuii (aHanu3, CHHTE3, CpaBHEHHE, 00OO0IIIECHIE) Ha OCHOBE BBINOJIHEHHS PAa3BHBAIOIINX YIPAXKHEHUH, (OpMUPOBAaHHE MPHUEMOB YMCTBEHHOMW
paboThI: aHAJIN3 UCXOIHBIX JIaHHBIX, TUIAHUPOBAHHE MaTepHaia, OCYIIECTBICHHE MOATAITHOTO U HTOTOBOI'O CAMOKOHTPOJIS, @ TAK)KE OCYIIECTBIISICTCS
JUKBUAALMS TPOOETIOB B 3HAHUAX, 3aKPEIUICHUE U3YYCHHOTO MaTepralia, OTpaboTKa aJrOpUTMOB, OBTOPEHHUE MPOMACHHOrO. boibinoe 3HaueHHE
NPUIACTCS YMEHHUIO paccka3aTh O BBINOJHEHHOW paboTe ¢ MPaBUJIBHBIM YINOTPEOJICHUEM COOTBETCTBYIOIICH TEPMHUHOJIOTMU WU COOJIOJCHUEM
JIOTUYECKUX CBs3ei B m3naraemMoM marepuane. s oOyuaromuxcs 3IIP Ha ypoBHe OCHOBHOro 00I1Iero oOpa3oBaHHS MO-TIPEKHEMY SIBISIFOTCS
XapaKTePHBIMU: HEJIOCTATOYHBIH YPOBEHb pAa3BUTHUS OTHCIBHBIX IICUXMYECKUX IPOLECCOB (BOCIPHSITHS, BHUMAHHS, IaMSITH, MBbIIUICHU),
CHIDKEHHBIN YPOBEHb MHTEIUICKTYAIIbHOTO Pa3BUTHS, HU3KUI YPOBEHB BBINOJIHEHHsI YUSOHBIX 3aJ[aHUi, HU3Kas YCIEIHOCTh 00y4eHus. [loatomy nipu
u3ydeHun (usuku TpeOyeTcs IeNeHalpaBlIeHHOe HHTEIUIeKTyalbHoe pa3Butue odOyudaromuxcsi ¢ 3I[IP, oTBewaromee uX OCOOEHHOCTSIM U
BO3MOXXHOCTSIM. YdeT ocoOeHHocTed oOydaromuxcs ¢ 3[IP TpeOyer, 4ToOBl NMpW HM3y4EHWHW HOBOTO MaTepHalia 00s3aTeIbHO TPOMCXOIUIIO
MHOTOKPATHOE €ro MOBTOPEHHUE; PACITMPEHHOEPACCMOTPEHNE TEM M BOIIPOCOB, PACKPBIBAIOIINX CBA3h (PU3UKHU C )KU3HBIO; aKTYaJIN3alUs IEPBUIHOTO
YKU3HEHHOTO OTbITa 00yYaOIIUXCS.

YcBoeHHe porpaMMHOTO MaTepHalia 1Mo (pU3HMKe BhI3bIBAET OONbINHE 3aTpyaHeHus y ooyuatomuxcs ¢ 3I1P, mostomy Teopus uzyuaercs 6e3
BBIBOJIOB CJIOKHBIX opMy. 3aauH, TpeOyroliye NPUMEHEHHUS CJI0KHBIX MaTeMaTHUYECKUX BBIYMCIEHUN U (OpMYII, B 0OCOOEHHOCTH TaKHX TE€M, KaK
«MexaHnueckoe JBMKEHUE», «ApXxuMenoBa cuiay, «MexaHudeckas dJHEpPrus», «IJEKTPUUYECKUE SBICHUSDY, « DJIEKTPOMATHUTHBIC SBICHUS,
pemarTcs ¢ TOMOIIBIO YYUTENS.

Oco0oe BHMMaHHWE NpPU HU3YYEHHU Kypca (U3MKH YyAEIseTcsl IOCTAaHOBKE W OpraHU3allMd SKCIIEPUMEHTA, a TakKe IMPOBEACHUIO
(MpeuMyIeCTBEHHO Ha KaXXI0M YpOKe) KPaTKOBPEMEHHBIX JEMOHCTPALUi (BO3MOKHO C MCIIOIb30BaHUEM 3JIEKTPOHHOM teMoHcTpaln). HekoTopsie
TeMbI 0053aTeNIbHO JOJDKHBI BKJIIOYATh OMOPHBIE JIaOopaTOpHbIe pabOThI, KOTOPbIE Pa3BUBAIOT YMEHHE I0JIb30BAThCS MpPOCTEHIIMMU Ipubopamu,
aHAJIM3UPOBaTh TMOJYYEHHBIE JaHHBbIE. B CBA3M C OCOOCHHOCTAMHU TMOBENEHHUS U JesarenbHocTH oOydaromuxcs ¢ 3P (pacTopMokeHHOCTD,
HEOPraHNW30BAHHOCTB) MPEyCMOTPEH CTPOXKAUIINKA KOHTPOJIb 32 COOMIOIEHMEM MPaBUJ TEXHUKH 0€30IacHOCTH MpHU MPOBEJCHUU JTa0OPATOPHBIX U
MPAKTUYECKHX padoT.

bonpmoe BHMMaHue IpHu U3y4CHUUN (1)I/I3I/IKI/I noApoCTKaMu € 3I1P 06pa1uaeTc;1 Ha OBJIAAICHUC UMU IMPAKTHUYCCKUMU YMCHUAMHU U HABBIKAMU.
HpC,Z[YCManI/IBaCTCSI YMCHBIICHUC o0BeMa TCOPCTUICCKUX CBCI[CHI/II\/'I, BKIIFOYCHUC OTACJIBHBIX TCEM MM MHCJBIX pa3acsioB B MaTCpuajibl JIsd
0630pHOFO, O3HAKOMUTCIIBHOT'O HWJIN (I)aKy.HBTaTI/IBHOI‘O HU3YUCHUA. Hpez[naraeTcsl YMCHBIICHHUC 00beMa MaTEMATHYECKHUX BBIYMCIICHUN 3a CUET
YBCIIMUCHUA KAYCCTBCHHOT'O OIMMCAHUA SIBIICHUH U mponeccoB



,Z[OCTaTO‘-IHOe KOJIMYCCTBO BPCMCHU OTBOAUTCA HA PACCMOTPCHUC TCM UM BOIPOCOB, PACKPBIBAIOIIHNX CBA3b (1)I/I3I/IKI/I C XHM3HBIO, C TCMH
SABJICHUAMMU, Ha6JIIOZ[eHI/I$IMI/I, KOTOPBIC XOPOIIO U3BCCTHBI YHCHHUKAM U3 UX KU3HCHHOI'O OIIbITA.

MaxkcuManbHO UCTIONB3YIOTCS MEKIPEAMETHBIE CBS3U C TAKUMU JAUCHUIUIMHAMH, KaK reorpadus, Xumus, ouonorus, T.K. ooydatomuecs ¢ 3[1P
0CcO0EHHO HYXJIAIOTCSI B MPEMOJIHECEHUN OJJHOTO M TOTO K€ y4eOHOro Marepuaja B pa3jIMYHbIX acleKTax, B €ro BapbUPOBAHHH, B HEOJIHOKPATHOM
MOBTOPEHUH M 3aKPEIJICHUH MOJyYCHHBIX 3HAHUH U MpakTU4YecKux ymeHui. [1o3Bonss paccMaTpuBaTh OJMH U TOT K€ YUeOHBIH MaTepHall ¢ pa3HbIX
TOYEK 3PEHHS, MEXKIIPEIMETHbIE CBSA3M CIOCOOCTBYIOT €ro JYYIIEMY OCMBICICHHUIO, 0ojiee MPOYHOMY 3aKPEIUICHUIO TOJTYYEHHBIX 3HAHUNA M
IIPAKTUYECKUX YMEHUM.

IIpumepHbIe BUABI AeATeabHOCTH o0yuarwmuxcs ¢ 3I1P, 00yciaoBieHHbIe 0c00bIMHE 00pa30BaTEeIbHBIMU OTPEOHOCTAMH U
olecreynBalolIie OCMBbICJIEHHOE OCBOCHHE CO/Iep:KaHNU 00pa30BaHus 1o npeamery «Pusuka»

[TpumepHas TeMaTHYeCKasi U TEPMHHOJIOTHYECKAs JICKCHKa 1Mo Kypcey ¢usuku coorBerctByeT OOIT OOO.

Copepxanue BUa0B aesTenbHocTu ooyvaromuxcs ¢ 3[IP Ha ypokax ¢usuku onpeaensercs uX 0ocoObIMH 00pa3oBaTeIbHBIMU TOTPEOHOCTIMHU.
[Tomumo mmpoko ucnonbzyembix B [IOOIT OOO oOmmx mist Bcex 0OyYaromIMXCs BUIOB JEATEIHHOCTH CIENYeT YCHIUTh BHUIIBI JIEATEIHHOCTH,
cnenuguUHbIe IS AAaHHOW KaTeropuu aeTed, oOecredMBarolle OCMBICIEHHOE OCBOCHHE COJEp)KaHHMsS OOpa30BaHUSA IO TPEIMETY: yCUJICHHE
MPEAMETHO-TIPAKTUYECKONW NIE€ATEIbHOCTU C aKTUBHU3ALMEN CEHCOPHBIX CHUCTEM; OCBOCHHME MaTepuajia ¢ ONOpPOM Ha aJrOpUTM; «IOIIaroBOCTbY» B
M3YYEHUH MaTepHalla; UCTOIb30BaHUE JTOTIOTHUTENFHON BH3yaJbHOM OMOPHI (CXEMBI, MIa0I0HBI, OTIOPHBIE TaOIUIIbI); PEUEBOM OTUET O MpOIlecce U
pe3ynbTaTe eATeIbHOCTH; BHIMOIHEHHE CHEIMANBHBIX 33aJaHui, 00eCIIeYNBAIONINX KOPPEKIUIO PETYIAINNA YueOHO-TTO3HABATEILHOMN 1eATEeTbHOCTH
1 KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

s ob6yuarontuxcs ¢ 3[IP cyiecTBEHHBIM SIBISIFOTCS TPUEMBI paOOTHI C JIEKCHYECKUM MaTepuaioM 1o npeamery. [IpoBoautcs cnenuanbHas
paboTa 1o BBEJCHHUIO B aKTHUBHBINM CIOBapb O0yYarONIMXCS COOTBETCTBYIOIIEH TepMuHONIOTHU. M3ydaemble TEpMUHBI BBOJATCS Ha MOJIMCEHCOPHOMN
OCHOBE, 00s3aTeNbHa BU3yalIbHASIOAEPIKKA, AITOPUTMBI PA0OTHI C OIIPeIeJICHUEM, OTIOPHBIE CXEMBI JIJISl aKTyaJIN3allMUTEPMUHOIOTHUH.

B cBsi3u ¢ ocoObiMu 00pazoBaTebHBIMU TOTpeOHOCTSIMU obOydaroruxcst ¢ 3I1P, mpu mmanupoBanuu pabOThl YUCHHKA Ha ypOKE CIEAyeT
MIPUACPKUBATHCS CIEAYIOIMXMOMEHTOB:

1. Tlpu ompoce HEOOXOAMMO: aBaTh aJTOPUTM OTBETA; pa3peuiaTh MOJIb30BATHCS MJIAHOM, COCTABIEHHBIM MPH MOATOTOBKE JIOMAIIIHETO
3a/IaHusl; J1aBaTh OOJIbIIIE BPEMEHH TOTOBUTHCS K OTBETY Y JIOCKH, pa3pemiaTh JAejaTh MpeABapHUTEIIbHBIC 3alMCH, TOJIh30BATHCS
HaTJISTHBIMUA TTOCOOUSMH.

2. Tlo BO3MOXKHOCTH 3aJ1aBaTh 00Yy4arOIIUMCS HaBOSIINE U YTOUHSIONINE BOIIPOCHI, KOTOPBIE IIOMOTYT UM MOCJEI0BATEIbHO U3I0KHUTh
Marepual.

3. CucrtemaTuyecku IpoBepsTh YCBOCHHE MaTepuaja [0 TeMaM yYpPOKOB, /Ui CBOEBPEMEHHOI'0 OOHapy)KeHUsI MPOOEIOB B MPOILIEIIIEM
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MaTepuaie.

4. B mpouecce u3ydeHHs HOBOTO MaTepHaja BHUMAaHHE YYCHHMKOB OOpalmaercs Ha HambOoliee CIIOKHBIE pas3feiibl U3ydyaeMOW TEeMBI.
Heo6xoanMo yaie oOpamarbcs KHUM € BOIIPOCaMM, BBICHSIOIIMMU IOHMMaHUE y4eOHOro Marepuania, CTUMYJIMPOBAThBOIIPOCH] IPU
3aTpyJHEHUSIX B YCBOCHUH HOBOI'O MarepHala.

Onucanue mecma npeomema 6 y4eOHOM niane

B ocHoBHOI1 mIKONIe prsmka n3ydaercs ¢ 7 mo 9 kimacc. Ha uzydenne yuebHoro npeamera «Pusnka» odydaromumucs ¢ 3[1P, Haxoasmumucs Ha

WHWBUIYAJIbHOM 00Y4YeHHUH, OTBOAUTCS B 8 Kiiacce —68 yacoB u3 pacyera 2 yaca B HEJIEIIIO.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O IIPE/IMETA «®U3UKA»

B uenom pesynpTaThl ocBoeHusi oOyuaromumucs ¢ 3I[1P yuebHoro mpenmera «®Pu3nkay JODKHBI COBMNAAATh C pe3yjibTaramu paboueit
IIpOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUsI.

Hawnboiee 3HaYNMBIMHU SIBJISTFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaAIUA K 06yquI/no n ueneHanpaBneHHoﬁ MO3HaBaTeIbHOM ACATCIIbBHOCTU,;YCTAHOBKA Ha OCMBICJIICHUC JIMYHOI'O OIIbITA, Ha6JHOZ[eHI/II71 3a
q)HSH‘leCKI/IMI/I IKCIICPUMCHTAMU

YCTaHOBKA HAa OCMBICJIEHUE PE3yJIbTaTOB HAOIIOAEHUM 32 MPUPOJHBIMH UTEXHOTE€HHBIMU SBJICHUSIMU C MO3ULUN PU3NYECKUX 3aKOHOB;
CIIOCOOHOCTH OLIEHMBATh MPOUCXOASIINE H3MEHEHUS U UX MOCIEICTBUS;
(bopMynUpOBaTh U OLIEHUBATh PUCKU, POPMUPOBATH OIIBIT;

MTOBBIIICHHE YPOBHS cBOEH KOMIIETEHTHOCTH yepes MPaKTHUYECKYI0 JAESTeNbHOCTh (IIPU COBMECTHOM BBIIIOJHEHUU
71a00paTOPHBIX MPAKTUUYECKHUX padoT);

YMEHHME pa3inyaTh y4yeOHblE CHUTyallMH, B KoTopbix ywammiica ¢ 3[IP moxer neicTBOBaTh CaMOCTOSATENbHO, U CUTYallUH, TJI€ CIEIYET
BOCIIOJIb30BaThCS CIPAaBOYHON HH(pOpMAIME U APyTUMHU BCIOMOTaTeIbHBIMU CPEICTBAMU;

CIIOCOOHOCTh MPUHUMATh pEIIeHHE B KM3HEHHOW CUTyalldd Ha OCHOBE IepeHOoca MOJYyYEHHBIX B XojA€ oOydeHus (U3MUECKUX 3HAHUM B
aKTYyaJIbHYIO CUTYAIHIO;

CIOCOOHOCTh COOJIOJATh B MOBCETHEBHOM JKM3HM MpaBUJIa JTMYHOW OE30MACHOCTH Ha OCHOBE NMOHMMAaHUS (U3UYECKUX SIBICHUH W 3HAHUS
3aKOHOB (PU3HKHU;



— yMEHHUE KpUTHYECKHU OLIEHUBATh MOJYYCHHYIO OT coOeceTHnKa MHPOPMALIMIO, COOTHOCS €€ CO 3HAaHUEM (PU3NYECKUX 3aKOHOB;
— CcnocoOHOCTh MepeiaTh CBOM COOOPAXKEHHUS, YMO3AKITIOUEHHSI TaK, YTOOBI OBITH MOHATHIM JIPYTUM YEIOBEKOM;

— aJIeKBaTHOCTbH ITOBEJICHUS 00YYaIOIIErocst ¢ TOUKU 3PEHUS OIIACHOCTH WM O€30MIaCHOCTH JUIsl CE0s MM AJISL OKPYXKAFOLIHX;

— YBa)XXCHME K TPYAY U pe3yJbTaTaM TPYAOBOU IEATEIBHOCTH;

— yrayOieHue IMpeAcTaBlIeHUH O IEJIOCTHOW KapTHHE MHpa HAa OCHOBE IPHOOPETEHHBIX HOBBIX €CTECTBCHHOHAYYHBIX 3HAHUN U MPAKTUYECKUX
YMCHHH.

METANPEIMETHBIE PE3YJIbTATHI

Osnadenue ynusepcaibHbIMU y4eOHbIMU NOZHABAMETIbHHIMU 0CICHEUAMU:

— BBIABIIATH IPUYUHBI M CICICTBUS IPOCTHIX (PU3NICCKUX SBIICHUM;

— ompeneisaTh (QU3NYECKHE TIOHATHS, CO3/1aBaTh OOOOIIEHHS, YCTaHABIMBATH AHAJIOTHUH, KIacCHU(QHUIMPOBATh, CAMOCTOSATEIHHO BBIOHPATH
OCHOBaHUSl M KPUTEPUU AJIS KiIacCU(UKAIIUU, UCTIONB3Ys CIIPABOYHYIO HH(OPMALIMIO U OMTUPAsICh Ha allTOPUTMY4YEOHBIX JEHCTBHIA;

— YCTaHaBIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pACCYKIEHUE, YMO3AaKIIOUeHHe (MHIYKTUBHOE, IECIYKTUBHOE, IO
aHAJIOTUH) U J1eJaThBBIBOBI IO PYKOBOJICTBOM I1€/Iarora;

— HCKaTh WU OTOMPATh MHPOPMAIUIO WK JaHHBIE U3 UCTOYHHKOB C YUETOM MPEIOKEHHON y4eOHOM 3a7au U 3aJaHHBIX KPUTEPUEB;

— cO3J1aBaTh, IPUMEHSTH U IPe0OpPa30BLIBATh 3HAKU U CHMBOJIBI, MOJIETTH U CXEMBIJIS PEIIeHUs] y4eOHbBIX U TTO3HABATENbHBIX 33/1a4;

— C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIHHO MPOBOJHUTH OIBIT, HECIOKHBIM SKCTICPUMEHT 110 YCTAHOBJICHHIO OCOOCHHOCTEH (PU3MYECKOTO
00BEKTa WU SBIIEHUS; TIPeoOpa30BhIBaTh HH(POPMAIIMIO U3 OJTHOTO BUAA B IpYroi (TaOJuIly B TEKCT U TIp.);

— YCTaHaBIMBATh B3aUMOCBS3b (PU3MUECKHUX SIBICHHI M MPOILIECCOB, MCIONb3YyS aJTOPUTM yUEOHBIX JIEHCTBUM.
Osnaodenue ynugepcanbHolMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCHCMEUAMU:

—  OCO3HAHHO HCITOJIb30BaTh PEUYEBBIC CPEJICTBA B COOTBETCTBUU C 3a7a4e KOMMYHUKAIIMH JJISI BRIPAXKEHUSI CBOUX MBICIICH M TOTPEOHOCTEH AJIs
TJIAHUPOBAHUS CBOEH JESTEIBLHOCTH;

—  OpraHM30BBIBAThH YICOHOE B3aUMOJICHCTBHUE B TPYIIIE (OMPEACISTH OOIIHE e, PaCIIPEIeNIATh POJIH, JOTOBAPUBATECS IPYT C APYTOM H T. II.).
- HeJICHapaBJICHHO HCII0JIB30BATh I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)Ie TCXHOJIOT'HH, HeO6XO)II/IMI)Ie JJI1 pCHICHUS y'-Ie6HBIX N IPaKTHYICCKHUX
buznyeckux 3aaay;
—  OpraHM30BBIBATH yU4EOHOE COTPYTHUYECTBO M COBMECTHYIO IE€ATEIHLHOCTh CYYUTENIEM U CBEPCTHUKAMH B MPOIIECCE 3aHATUN (PUBUKOM.
Osnadenue yHueepcanibHbIMU y4eOHbIMU PECYSIAMUCHBIMU 0CUCHEUAMU:



— TMIOHMMATh IEJH ECTECTBEHHOHAYYHOTO OOYYEHHUs, CTaBUTh U (OPMYIHpOBaTh Ui ceOs HOBBIE 33Jaydl B ydeOe W IO3HABATEIbHOMN
NEeATEIbHOCTH;

— oOHapyxwuBaTh 1 HOPMYIUPOBATH YUEOHYIO TPOOIIEMY, OIIPEIEISITh IeTh YYeOHON AeSITEebHOCTH;

— CaMOCTOATENbHO WM C TOMOIIBIO YYUTENs IUIAHUPOBATH IYTH JOCTHXKECHHS Ielell B (PU3MUECKUX OHKCIEPUMEHTaX, B TOM YHCIE
aJIbTepHATHBHBIE, 0CO3HAHHO BBIOMpATh Haubosee 3(ppekTuBHBIE CIOCOOBI pelIeHNs yUYeOHbBIX U MMO3HABATEIbHBIX 3a/1a4;

— COOTHOCUTH CBOM IIPAKTMYECKHE IEHCTBHs C IUIAHUPYEMBIMM DPE3YJIbTATaAMH, OCYIIECTBIISITH KOHTPOJIb CBOEH NEATEIIBHOCTU B IIPOLECCE
JOCTUKEHUS pe3yNbTaTa, ONPEeATh CIIOCOOb! JEHCTBUIN B paMKaX MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JIEHCTBUS
B COOTBETCTBUU C U3MEHSIOLIEICS CUTyalUEH;

— IPaBUJIBHOCTbH BBIIIOJHEHUS IKCIEPUMEHTAIbHON yueOHOM 3a7jaur, COOCTBEHHBIE BOZMOKHOCTH €€ PEILIECHUS;

— BIIaJICHHE OCHOBAMH CAMOKOHTPOJIS,, CAMOOIICHKH, IPUHSATHUS PEIICHUI M OCYIIECTBICHUS OCO3HAHHOTO BHIOOpA B yUeOHOM U IMO3HABATEIHHON
JEeSITCIIbHOCTH;

— JaBaTb aJICKBATHYIO OLICHKY CHUTyallMM W Hpcjiaratb IUJIaH €€ HU3MCHCHUA, MNPCABUACTL TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHKHYTH IIpHU
pelIeHnr y4eOHOM 3a/1a4H;

— 0CO3HaBaTh HEBO3MOYKHOCTh KOHTPOJIHPOBAThH BCE BOKPYT.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00Y4aIOIIUXCS YMEHUM:

— OPUCHTUPOBATHCA B TIOHATUAX W OIICpHUPOBATH MMU HaA 0a30BOM YpPOBHE: MacCa U pa3MCpbl MOJICKYJI, TCIIJIOBOC ABHUIKCHUC ATOMOB U
MOJICKYJI, arp€raTHbi€ COCTOAHUA BCHICCTBA, KPUCTAIIMYCCKUC U aMOp(i)HBIe TCIa, HaCI)IHIeHHBIfI u HCHaCBIHIGHHbIﬁ mnap, BJIA)KHOCTb
BO3lyXa; TCMIICPATypad, BHYTPCHHAA OSHCPIHA, TEIJIOBOH JABUTATCIIb, 3HeMeHTapHBIfI Z—)J'IGKTpI/I‘-ICCKI/Iﬁ 3apsn, SJCKTPUYCCKOC II0JIC,
IMPOBOAHUKHU U AUDJICKTPUKH, MMOCTOSTHHBIN BJ'IGKTpI/ILIeCKI/Iﬁ TOK, MAaraHuTHOEC I10JIC,

— pasjinuath ABJICHUA MOCJIC IMPEABAPUTCIIBHOTO 06CY)K,Z[CHI/I$I C Icaarorom (TGHHOBOC paCH_II/IpeHI/IC/C)KaTI/IC, TCILIoNCpeaada, TCIIJIOBOC
paBHOBECHUEC, CMaYUBAHUEC, KaTUJIAPHBIC ABJICHUA, UCIIAPCHUE, KOHACHCALM, IIJIABJICHUC, KPpUCTAJJIN3allsa (OTBep)IeBaHI/Ie), KUIICHUC,
TCILIonepeaadya (TCHHOHpOBO,Z[HOCTB, KOHBCKIIHA, I/I3J'IyquI/IC); QJICKTpHU3alus TCI, B3aHMOHCﬁCTBHC 3apAa0B, HeﬁCTBHﬂ QJICKTPHUYICCKOTO
TOKa, KOPOTKOC3aMbIKaHHUC, BSaHMOHeﬁCTBHe Mar"HuToOB, )IefICTBHe MAar"gsuTHOI'O I10JIs1 Ha MPOBOJHUK C TOKOM, DJICKTPpOMAarHuTHasA
I/IHILYKI_II/ISI) MO0 OIMMCAHUIO UX XAPAaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-IeCI(OC SABJICHUC,

— pacno3HaBaTh C TOMOIIbIO IEJarora MposBICHHE W3YYEHHBIX (U3UYECKUX SBJICHUH B OKPYXKAIOIIEeM MHpEe, B TOM 4ucie (U3NUecKHe
ABJICHUSI B IPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KalWULIPHBIE SBIEHUS B INPUPOAE, KPUCTAUIBI B Ipupone, usnydeHue CouHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra; IEKTPUUECKUE SIBJIECHUS B aTMOc(epe, dJIEKTPUIECTBO
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JKUBBIX OPraHMW3MOB; MarHUTHOE ToJie 3eMJIH, JIpeiid MOII0COB, POJIb MArHUTHOTO MOJIS AJIS KU3HU Ha 3emiie, MOJIAPHOE CUSHHUE; IIPH ITOM
MEPEBOUTH MPAKTUYCCKYIO 3a/1a4y B YI€OHYIO, BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA/MIPU3HAKN (DU3UUYECKUX SIBIICHUI;

OIKCBIBATH II0J] PYKOBOJACTBOM Ilefarora ¢ oOCyXAE€HUEM IUIaHa paOOThl M3y4YEHHbIE CBOMCTBA Tel M (PU3MUECKUE SIBICHUS, UCIOJb3Ys
(du3nveckre BeTMYUHBI (TeMnepaTypa, BHYTPEHHSS SHEPTHsl, KOJIMYECTBO TEIUIOTHI, yelbHas TeIUIOEMKOCTh BEIIECTBa, YyAEIbHAs TEIUIOTa
IUIaBJICHUS, yJelbHas TeIUloTa MapooOpa3oBaHus, yJelbHas TEIoTa CropaHHs TOIUIMBA, KOA((UIMEHT MOJE3HOro ACHCTBUS TENJIOBOM
MalIUuHbI, OTHOCUTENIBHASABIAXKHOCTD BO3/lyXa, IEKTPUUYECKUI 3apsJl, CUila TOKA, JIEKTPUUYECKOE HAIIPSKEHUE, COIIPOTUBIICHUE ITPOBOIHHUKA,
yJIelIbHOE COIIPOTHBIIEHUE BEIIECTBA, paboTa M MOLIHOCTb IEKTPUUECKOrO TOKA); MPH OMNUCAHUM IPABUIBHO TPAKTOBAaTh C IOMOUIbIO
nenarora (U3WYECKHA CMBICT HWCIOJIB3YEMBIX BEIMYHMH, OOO3HAYCHHS U CIUHHIBI (PU3MUYECKUX BEIMYMH, HAXOAUTh (OPMYIIBL,
CBSI3bIBAIOIME JAHHYI (U3UYECKYIO BEJIMUYMHY C APYTMMH BEJIMYMHAMM, CTPOUTh TIpaUKHU H3YyYEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJINYUH;

OTIPENIeNATh IMOCTe TMPEABAPUTEIHHOTO O0CYXKICHHUS C TIENaroroM CBOWCTBA Tel, pU3MUecKre sSBICHHUS U IMPOIECCHI, UCTIONB3Yysl OCHOBHEIC
MI0JIO’KEHUSI MOJIEKYJISIPHO-KHUHETUYECKONH TEOpUHU CTPOEHHS BELIECTBA, MPUHIUI CYNEPIO3ULIMU MOJIeH (HAa KaYECTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHs 3apsna, 3akoH OMa Julsl yyacTKa Lenu, 3akoH [owcoynsi—/lenya, 3aKOH COXpPAaHEHUs SHEPTUU; NIPU 3TOM HAXOJUTh CJIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAXKEHUE C ONOPOM Ha LIM(PPOBBIE 00pa30BaTEIIbHbBIE PECYPCHI;

COOTHOCHUTDL IIOA KOHTPOJIEM IICcJarora (1)I/I3I/I‘~I€CKI/IG mpoueccoel " CBOMCTBaA TCJI, B TOM YHUCIC U B KOHTCKCTC CI/ITyaIII/Iﬁ ITPAKTHUKO-
OPUECHTHUPOBAHHOI'O XapaKTepa,IIpr IMOMOIIH I€aarora BeIABJIATE TPUYINHHO-CICACTBCHHBIC CBA3U, CTPOUTH 00BsAcCHEeHHE U3 1—2 JTOTHYECKUX
maroB € OHOpOfI Ha 1-2 HN3YUCHHBIX CBOIZCTB&(i)PBPI‘lCCKHX HBHGHHﬁ, (1)I/I3I/I‘leCKI/IX 3aKOHOB HJIN 3aKOHOMepHOCTCﬁ;

pemarh TUNOBBIE pacyETHBIE 3ajaud B 1—2 NelCTBUSA C OMOPON Ha aJrOpUTM, IMPEIBAPUTENILHO Pa300paHHBIM COBMECTHO C MEIaroroM,
UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAONINE (PU3UUYECKHE BEJIMYMHBI: HA OCHOBE aHAJM3a YCIIOBH33a1a4l 3alMChIBaTh KPATKOE YCIOBUE,
BBISIBJISITH HEIOCTATOK JAHHBIX I PEIICHUS 3a/1a4l, BBIOUPATh 3aKOHBI U (DOPMYIIbI, HEOOXOUMBIE /I €€ PEelIeHUs, IPOBOIUTH PacUETHI U
CpaBHUBATh MOJIyU€HHOE 3HaUeHUE (PU3MUECKON BETUUMHBI C U3BECTHBIMH JAHHBIMH;

MMETh MpEJICTaBIIeHNE O TTPoOIeMax, KOTOPbIE MOKHO PEUIUTh MPHU MOMOIIU (GU3HUYECKUX METOJIOB MOCTIE MPEABAPUTEILHOTO O0CYKIEHHUS C
[I€1aroroM; UCIOJIb3ysl ONIMCAHUE UCCIIEIOBAHUS, BBIACIATH IPOBEPSIEMOE IIPEAIIONOKEHUE, OLIEHUBATh ITPABUIBHOCTD MOPSAAKA MPOBEACHUS
HCCJICIOBAHUS, Je]IaTh BEIBOKI;

yMETh HaxXOAMTh C MCIIOJIb30BaHHMEM LHM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB OMNBITHI MO HAOMIOJCHUIO (U3UUECKUX SBICHUH WIH
bu3nyecKux CBOWCTB TeN (KaNmWUISIPHBIE SIBJICHUS, 3aBUCHUMOCThH JaBJIEHHS BO3JyXa OT €ro o0bEéMa, TeMIepaTypbl; CKOPOCTH Mpoliecca
OCTBIBAHUS/HATPEBAHUS TPU U3ITyYEHUH OT IIBETa M3JIydYaroIlel/morIomaronieil HOBEpXHOCTH; CKOPOCTh UCIIAPEHUs BOJBI OT TEMIIEPATyphl
KUIKOCTH W IUIOIIAJNA €€ MOBEPXHOCTH; JJIEKTPU3ALMA TEI U B3aUMOJECHCTBHE DJIEKTPUUYECKHUX 3apsJ0B; B3aUMOJECHCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJIM3allds MarHUTHBIX II0JIEH IOCTOSIHHBIX MAarHUTOB; JCHCTBUS MAarHUTHOIO IIOJS Ha IIPOBOAHMK C TOKOM, CBOWCTBA
AIIEKTPOMAarHuTa, CBOMCTBA3IEKTPOBUTATENS TIOCTOSHHOTO TOKa): (POPMYIMPOBAThH MIPOBEPSEMBIE MPEANIONOKEHHS, COOUpPATh YCTAHOBKY U3
IPEI0KEHHOT'0 000PYAOBaHUS C OTIOPOIl Ha CXEMY; OIUCHIBATH X0/ OMbITa U (JOPMYIHPOBATH BHIBOJIBI MTOJT PYKOBOICTBOM I1€arora,

HUMCTh IMPEACTABJIICHUA O HU3MCPCHUU TCMIICPATYPHI, OTHOCHUTEIHbHON BIAXKHOCTH BO31yXa, CHUJIbI TOKa, HANPsKCHUA C HCIOJb30BAHHUCM
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AHAJIOTOBBIX MPHOOPOB U IATYMKOB (U3MUECKUX BEIWYHMH; IPH MOMOIIM I€Jjarora CpaBHUBATH PE3YNIbTAThl U3MEPEHUHN ¢ YUETOM 3aJaHHOU
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C IE€AArOroM MCCIEI0BaHME 3aBUCUMOCTH OJHOW (PM3MYECKOM BEIUYMHBI OT APYrod C HCIOJIb30BAHUEM IPSIMBIX
U3MEpPEHUI (3aBUCUMOCTb COIPOTHBIIEHHS IPOBOAHMKA OT €ro JJIMHBI, IUIOUIAJM IONEPEYHOI0 CEYEHHUS U YIENbHOI'O CONPOTUBIIEHUS
BEILECTBA IPOBOJHMKA; CHUJIbI TOKA, MAYIIETO 4Y€pe3 IMPOBOJHUK, OT HAIpPSOHKEHUS HA NMPOBOJHMKE; UCCIEAOBAHHUE IIOCIEI0BATEIBHOIO U
napajIeIbHOTO COCTUHEHUUITPOBOIHUKOB): IJIAHUPOBAThH UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY M BBITIOJIHITH U3MEPEHUS MO/ PyKOBOJICTBOM
nesiarora, ciieays npeasoKeHHOMYIIaHy, pUKCUPOBATh Pe3yNbTaThl OIYYEHHON 3aBUCHMOCTH B BU/I€ TaOIMIl U IpaMKOB, J€J1aTh BHIBOJIBI
0 pe3yJbTaTaM UCCIIEI0BAaHUS 110CIIE O0CYKIEHUAC M1€JaroroM;

COOTHOCHTb KOCBEHHbIE M3MEpeHUs (PU3MYECKUX BEIMUYUH (yAeTIbHAs TEIIOEMKOCTh BEIIECTBA, CONPOTHBIIEHUE MPOBOAHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa): C IOMOIIBIO IeJarora IUIaHWPOBAaTh M3MEPEHHUs, COOMpATh HKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIIEIYs
IPEUI0KEHHON MHCTPYKLIMH, U BBIYUCIIATh 3HAUCHNE BEJIMUHHBI;

coONIoIaTh TpaBHJIa TEXHUKU O€30macHOCTH Ipu paboTe ¢ J1abopaTOpHBIM O0OPYAOBAHHEM IMOCJE IPEIBAPUTEIBHOTO OOCYXICHHS C
HIeJIarorom;

COIOCTABJISITh C MOMOUIBIO NEAArora MPUHLHUIIBI IEHCTBUS U3YUYEHHBIX PUOOPOB U TEXHUYECKUX YCTPONCTB C ONOPOM Ha UX ONUCaHUS (B
TOM 4YHCJIE: CHCTEeMa OTOIJIEHHsS [OMOB, THI'POMETp, IapoBas TypOMHA, aMmIepMeTp, BOJIbTMETP, CUYETUMK HJIEKTPUUYECKON HHEpIuu,
AJIEKTPOOCBETUTENbHbIE MPUOOPBI, HarpeBaTelbHbIE JJIEKTPONPUOOPHI (TPUMEpPBI), SJIEKTPUUECKUE NMPEAOXPAHUTENN; 3SJIEKTPOMArHmr,
AIIEKTPOJIBUraTeNlb MOCTOSHHOTO TOKA), MCMOIb3ysl METOAMYECKHE MaTepHalibl O CBOMCTBAX (U3WYECKUX SBICHUM U HEOOXOJUMbIE
¢du3nUeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IOCJE MPEIBAPUTENLHOTO OOCY)KJIEHUSI C MEJaroroM IMpOCThle TEXHUYECKUE YCTPOICTBA M HM3MEpPUTENbHbIE MPHOOPHI MO
CXeMaM U CXEMAaTUYHbIM DPUCYHKaM (PKUJKOCTHBIH TEPMOMETpP, TEPMOC, NCHUXPOMETp, TMIPOMETp, JBUTaTelb BHYTPEHHErO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT); COCTABIATh CXEMbI AJIEKTPUYECKUX IENel C IMOCIeN0BaTebHBIM M MapajuleIbHbIM COEJIMHEHHUEM 3JIEMEHTOB,
COOTHOCSI YCJIOBHBIE 0003HAUEHUs JIEMEHTOB JIEKTPUUECKUX LIEMeil;

PUBOJIUTH MPUMEPHI/HaX0IUTh HHPOPMAIUIO O IPUMEpax MPaKTUYECKOrO UCIIOJIb30BaHUS (PU3HMUECKUX 3HAHUM B TOBCEITHEBHOM KU3HU IS
oOecrieyeHns 6€30MaCHOCTH TpU OOpallleH!H ¢ MpuOopaMH UM TEXHWYECKHMHU YCTPOWCTBAMH, COXPAHEHHUS 3/10pPOBbS U COONIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEEHUS B OKPYKAIOIIEH CPELE;

OCYIIECTBIISITH C TIOMOIIBIO Telarora Mouck nHpopmanuu (HU3NUECKOro colepkaHus B ceTH VHTepHET, Ha OCHOBE UMEIOIINXCSA 3HAHUN U
HYTéM CpaBHeHI/IH JOIIOJIHUTCIIBHBIX HCTOYHUKOB BBIIACIIATH I/IH(l)OpMaHI/IIO, KOTOpaSI SABJIACTCA HpOTHBOpC‘—IHBOﬁ NN MOXKET 6I)ITI)
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh NPU BHINIOJHEHUH Y4E€OHBIX 3aJaHU OTOOPAHHYIO MEIaroroM Hay4YHO-TIOMYJIPHYIO JIMTEpAaTypy (U3MUECKOTO COIepKaHus,
CIIpaBOYHBIEC MaTepuaibl, pecypchl cetu HTepHeT; BIajeTh NpuéMamMu KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHGOPMAITUU U3 OJTHOM
3HAKOBOM CUCTEMBI B IPYTYIOC OMIOPOM HA AJITOPUTM M YTOUHSIIOIIUE BOMIPOCHI M€/1arora;

Co3/1aBaTh O]l PYKOBOACTBOM Iiefarora ¢ OOCYXICHMEM IUilaHa pPa0OThl MUCbMEHHBIE M KpaTKHe YCTHBIE cooOIIeHus, 0000mas

11



MH(POPMALIMIO U3 HECKOJIBKUX MCTOYHMKOB (PU3MUYECKOrO COAEpXkAaHUSA, B TOM YHCiIe MMyOIMYHO MPEACTABIATh Pe3yJbTaThl IPOSKTHON MM
HCCIIEIOBATEIIBCKON JEATENBHOCTH; TP 3TOM T'PaMOTHO HCIOJB30BaTh M3YUCHHBIN MOHATUHHBIA ammapar Kypca (HU3UKH, CONPOBOXKIAThH

BBICTYIIJICHUC npeseHTauHeﬁ;

IPY BBIIOJHEHUHU YUEOHBIX MPOEKTOB U UCCIIEAOBAHUH (PU3NYECKUX MPOIECCOBIOA PYKOBOJICTBOM MENArora paciupenesiTh 00s3aHHOCTH B
Ipynie B COOTBETCTBUU C IOCTABJICHHBIMM 3aJjayaMM, CICAUTh 3a BBINOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIBI; BBHICTpPAUBaTh KOMMYHHMKATHBHOE B3aUMOCHCTBUE, TMPOSIBIISAE TOTOBHOCTD

pazpemiaTb KOH(QJIHUKTHI.

TemMaTH4yecKkoe MJIAHMPOBAHUE

TemaTu4eckoe IJIAHUPOBAHHE

8 ki1ace
Conepxanue
Ne HaumenoBanue paznena Marepuan |Koj-Bo
Y4eHHNK MOJYyYHT BO3MOKHOCTH
n/n Yyenux y3naer y y4eOHHMKA | 4acoB
y3HATh
1. | TensioBble ABJIEHUS TennoBoe apmwxkeHne. OcoOEHHOCTH OBIKEHUS | Paziuuue Menionpo8ooHocmell §1-24 23

Mojekyl. CBs3b TeMIEpaTypbl Tella U CKOPOCTH
JIBUOKCHHUS €r0 MOJIEKYN. JIBH)KEHHE MOJIEKYN B
ra3ax, )KMJIKOCTSIX ¥ TBEp/bIX TeJax.

BHyTpeHHsi1 oHeprus Tena.  YBEIMYCHHE
BHYTPEHHEH DJHEPIHMM Tela IIyTeM COBEPILICHUS
paboThl HaJ HUM WIM €€ YMEHbIIEHHEe IpHu
COBEpIIEHMH  pabOTBl  TEJIOM. N3menenne
BHYTPEHHEN JHEPIUU TeNa IIyTeM TEILIONepEeNayH.
TermmonpoBoIHOCTE.

KonBek1ust B )HIKOCTSX U razax. OObscHeHne
KOHBeKIMH. [lepemaua HHEpruM  M3Iy4EHHEM.
Ocobennocty BHIOB Teruionepenay. KommuecTso
TEIIOTHl.  EIWMHMIBI  KOJIMYeCTBA  TEIUIOTHI
VY nenbHas TeIIoeMKOCTh BemecTBa. Dopmyia s

PAa3uynbIX eewjecms. Ycmpoiicmeo
U npuHyun Oeucmeus oOsueamens
séHympennezo  ceopanusi  (BC).
Yempoticmseo u npunyun Oeticmeus
naposou mypounul. KI1J] mennosozo
ogueamens. 3aKOH COXpaHeHus U
npespaujenus dHepauu 8 npupooe.

Ilpumenenue 3axoma coxpameHus
u npespaujeHus SHepeuu 6
Menioebix o8uzamernsix.
Okonoeuveckue  npobnemvl  npu

ucnonvzosanuu J{BC. Paznuunsie
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pacuera KOJIMYECTBA TEIUIOTHI, HEOOXOAUMOTO JUIst
HarpeBaHUsl Tejla WM BBIIEISEMOr0 WM IIPU
OXJIKJCHHH.

TormBO Kak MCTOYHUK SHEPIrUU. Y AENIbHAS
TeIUIoTa cropanus tommea. Popmyna s pacyera
KOJIMYECTBA TEIUIOTHI, BBIACIIIEMOrO IIPU CrOPaHUM
torumBa. COXpaHEHHE SHEPrMM B  TEIUIOBBIX

npolLeccax.
ArperatHbie COCTOSIHUS BEILIECTBA.
Kpucrammueckue Tena. IInaBnenue u

oTBepaeBanue. Temmeparypa ruiaBienus. ['paduk
IUIABJICHUSI U OTBEPJIEBAHMS KPUCTAIMUECKUX TEl.
VneneHast Ttemora  IuiaBneHua.  OObscHeHue
IIPOLIECCOB IUIABJICHUS M OTBEPJEBAaHUS Ha OCHOBE
3HaHUM O MOJEKYJIIPHOM CTPOECHUHM BEILECTBA.
Q@opmyna muf  pacyera KOJMYECTBA  TEIUIOTHI,
HEOOXOAMMOrO s  IUIaBJIEHHs  Telna WM
BBIJICIISIFOLIETOCS IPH €70 KPUCTAIUTU3ALHH.

[TapooOpazoBanue u WCIIapEHHUE.
Hacpimennsiii 51 HEHACBIIICHHBIN nap.
Konpencanuss mapa. OcoOeHHOCTH HPOLIECCOB
WCIIapeHus: U KoHaeHcaumu. [lornomenne sHeprun
[P WCHApEHMN XWUJIKOCTU U BBIICICHHE €€ TpHU
KOHJICHCALUU napa. IIpouecc KHITCHUS.
IlocrostHCTBO ~ TemmepaTypsl IIpU  KHUIIEHUM B
OTKpBITOM cocyze. PU3NUecKuii CMBICH YIEIbHON
TEMJIOTHl  MapooOpa3oBaHUs M KOHCHCALUH.
Bnaxxnocts Bo3myxa. CrnocoObl — ompesaeneHus
BJIIQJKHOCTH BO3/yXa.

PabGora raza u mapa npu pacUIMpPEHHUU.
TennoBble ABUTATENH.

Memoovl  pewlenus — 3a0aiy ¢
UCNONb308AHUEM 3HAHUU O CNOCOOAX
U3MEHeHUs. 6HYMPeHHell SHep2UU Npu
PA3UUHBIX 8UOAX MeEeNI0nepedayll.

3J1eKTpnqec1me ABJICHHUSA.

Onektpuszanus Ten. JBa poaa 3IEKTpUUYECKUX
3apsiJIOB. BzaumogeiictBue  OOHOMMEHHO U

Humencusnocmo IANNEKMPU4eCcKoco
moka. Pacuem cmoumocmu

§25-48

28
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pPa3sHOMMEHHO 3apsbkeHHbIX Tesl. [loHaTua 00
JJIEKTPUYECKOM T10J1€. [IeIMMOCTh 3JIEKTPUYECKOrO
3apsja. OJIEKTPOH — YacTHLA C HauMEHbIIUM
JJIEKTPUYECKUM 3apsAOM. Enununa
eKTpudYeckoro  3apama.  CTpoeHue — aroma.
Crpoenne sapa aroma. Heitrponsl. IIpoToHsl.
Mogenu atoMoB BOAOpoAa, resus, mutusi. IoHbI.

OObsicHeHHe Ha OCHOBE 3HAHMHA O CTPOCHUHU
aToMa dJIEKTpU3allMM Tel IPU COINPUKOCHOBEHHUH,
repeiaye 4yacTu JIEKTPUUYECKOro 3apsaa OT OJHOIO
Tena K Ipyromy. 3aKoH COXpaHEHUs
JJIEKTPUYECKOro 3apsana. JleneHue BewiecTs IO
CIIOCOOHOCTH HPOBOJAUTH 3JIEKTPUUECKUH TOK Ha
IMPOBOAHUKH, IIOJTYIIPOBOAHUKH U JUIJICKTPHUKH.
XapakTepHasi 0COOEHHOCTb IOIYIPOBOIHUKOB.

DNEeKTPUYECKUI TOK. Y CIIOBUSI CYILIECTBOBAHUS
JJIEKTPUYECKOTrO TOKA. MICTOUHUKH 3JIEKTPUYECKOrO
TOKA. DJIEKTpHUecKasl LIelb U €€ COCTaBHbIE YaCTH.
YcnoBHbIE 0003HaUYEHMS, TPUMEHSEMbBIE Ha CXeMax
aNeKTpudecKux 1enen. [pupona anexrpudeckoro
TOKa B MeTayuiax. JleCTBUs 2IEKTPUUYECKOTO TOKA.
[IpeBpamenre 3HEpPruM AIIEKTPUYECKOIO TOKa B
Ipyrue BUJIbI SHEPIUU. Hanpasnenue
ANEKTPUYECKOrO TOKA.

Cuna toka. @opMmyia Uil ONPEAETICHUS CUIIbI

Toka. Emuaunel cuiel Toka. HasHaueHue
amnepMerpa. BxiroueHue ammepMerpa B LIETIb.
Onpeznenenne LEHBl  JEJNEHHS  €ro  IIKaJbl.
DNEKTPUUYECKOE HanpspKEHUe, SIUHUIIA
HampspkeHust. Dopmyna A ONPEIENICHUs
HaIpsHKEHUS. N3mepenue HaIpsLKEHUs
BOJIBTMETPOM. BKiItoueHue BOJBTMETpa B IICTIb.
Onpenenenne 1eHbl  ACNIEHUS  €r0 Kbl
DJIEKTPUYECKOE  COMPOTUBJICHUE.  3aBUCHUMOCTD

U3PACX0008AHHOU INEKMPOIHEPSUL.
Pasznuunvie 6uodwl namn,
UCnonb3yemble 8 0CeUjeHUL.

Pewenue 3a0au mna evluucienue
CUJIbI moka, INIEKMPUHECKO2O
HanpsstiCenusl u COnpomuelerus,

ONIUHBL NPOBOOHUKA U NAOWAOU €20
NONepeyHo2o ceyeHus;, pabomsl U
MOWHOCMU DNIEKMPULECKO20 MOKA,

Kouyecmea meniomul,
8bl0CIAEMO20 NPOBOOHUKOM c
MOKOM, cmoumocmu
U3pPACXo0008AHHOU  IIEKMPOIHEPUL
(npu U36€CMHOM mapuge);
onpedensimb  CUlLy — MOKA  UIU
Hanpsxcenue no epaguxy
3A6UCUMOCMIU MmexHcoy omumu

eejiuduHamu U no Hemy oce —
conpomuejieHue npoeodHuKa.
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CWIbl TOKa OT HalpsHKEHUST TPU TMOCTOSTHHOM
COIPOTUBJICHUM. IIpupona JIIEKTPUUECKOrO
COMPOTUBJIEHUS. 3aBUCUMOCTh CWJIBI TOKa OT
COIMPOTUBJICHUSI TIPU TIOCTOSIHHOM HAIPSHKCHUU.
3akoH Oma i yvactka uenu. CoOOTHONIIEHHE
MEX/1y CONPOTHUBIIEHUEM IMPOBOJHUKA, €0 JJTMHOU
U TUIONIA/IbI0 TIOMEPEYHOI0 CEUCHHUs. Y IeTbHOE
cornpoTtuBieHue TMpoBoAHuka. [locienoBarenbHoe
COCIMHEHNE MIPOBOJTHUKOB. [TapannensHoe
COETMHEHHE MPOBOTHUKOB. PaboTa 3yieKTprieckoro
Toka. ®opmyna ans  pacuera paboOThI  TOKa.
Enunumner paboThI TOKa. MomuocTts
anekrpuyeckoro Toka. dopmyma mna  pacyera
MOIIIHOCTH TokKa. @opMmyna i BBIYUCICHUS
paboThI DJIEKTPHUUECKOTO TOKA Yepe3 MOIIHOCTh H
Bpemsi. EnuHuipl paboTel TOKa, MCIIOJIb3yeMbIe Ha
npakthuke. Dopmyna s pacyera KOJIUYECTBA
TEIJIOTHI,  BBIAEISIEMOTO  MPOBOJHUKOM  TIPH
MIPOTEKAHUU IO HEMY 3JIEKTPUUYECKOT0 TOKA. 3aKOH
Jxoyns—Jlenua.

Kongencarop. EnuHuna  3reKTpoeMKOCTH
KOHJICHCaTOopa.

YCTpoHCTBO JIaMIibl HakaiauBaHUsA. TeruioBoe
NEVCTBUE TOKA. OJEKTPUUECKHE HarpeBaTelIbHbIE
npubopsl. [lpuuMHBI Teperpy3ku B LeOH U
KOPOTKOTO 3aMbIKaHus. [Ipenoxpanureny.

JIEKTPOMATHUTHBIE
ABJICHUA

MarnutHoe nose. Y CTaHOBJICHUE CBS3U MEXTY
SHGKTPH‘IGCKI/IM TOKOM WU MAarHUTHBIM ITOJIEM. OHI)IT
Opcrena. MarauTHoe ToJ€  MOPSMOro  TOKa.
MaFHI/ITHLIe JIMHUW MArHUTHOTI'O ITOJIS. MaFHI/ITHoe
mojie KaTymku ¢ TokoM. CrocoObl H3MEHEHUs
MarHMUTHOTO  JICWCTBUS ~ KaTyIIKU C  TOKOM.
3JICKTpOMaFHI/ITI>I n ux HpI/IMeHeHI/Ie. HOCTOSIHHI:IG
MarauTel. B3anmoneiicrere MaranToB. OObsiCHEHHE

Yempoiicmso u npunyun oeticmeust
INEKMpOoO8Uameliss HOCMOAHHOZO0
moxka. Pewenue kauecmeaennuix,

PAaAcC4entHblx U cumyanueHblx 3a0au.

§49-54
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MPUYMH  OPUCHTAIlMM  KEJIE3HBIX  ONMWIOK B
MAarHuTHOM MOJI€.

MarnuTtHOE ojie 3emMiu. JeticTBue
MarHMTHOTO T0JISI HA IIPOBOJTHUK C TOKOM.

CaeToBbIC ABJICHHUSA

Ucrounnku CBeTa. EcrecTBennbie u
HWCKYCCTBCHHBIC MCTOYHHUKM CBETa. | OYEUHBII
HWCTOYHHMK CBETa U CBETOBOM Jiyd. [Ipsimonuuelrinoe
pacnpocTpaHEeHHE CBETa. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEeHHUsI CBETA.

SIBnenusi, HaOnrOgaeMble MPH TAACHUU JIyda
CBETa Ha IrpaHMIly paszziena IByX cpeia. OTpaxkeHue
cBera. 3akoH oTpaxeHus cBera. OOpaTUMOCTb
cBeToBbIX Jyded. [lmockoe 3epkaio. Muumoe
n3o0pakeHune. SIBIeHME TPEJIOMIICHUS  CBETA.
CooTHolIeHHE MEXAYy YIJIOM MaJeHUs U YIIIOM
MIPEIOMIICHUS. 3aKOH MPEJIOMJICHUS CBETA.

3epkanvroe u paccesannoe
ompadcenue ceéema. Onmuueckas
NAOMHOCMb cpedbl. JIuH3bL.
Ilocmpoenue uzodpasicenus
npeomema 6 1un3ax. /leghexmol

3PEHUs U cnocoowl ux YCMpAaHerus.

§55-61

OO011EE KOJIMYECTBO YACOB:

68
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MaTepI/IaJILHO-TeXHI/I‘IeCROG Hu I/IH(l)OpMaIII/IOHHO-MeTOI[I/I‘leCKoe odecmeueHne 06p330BaTeJIBHOF0 nmpouecca

Yueonoe u yueono-memoouueckoe ovecneuenue.

1. Jocka.
2. VHTepakTHBHAs JOCKA C IPOEKTOPOM M HOYTOYKOM.
3. Komrmuiekt 7eMOHCTpallMOHHOTO U J1a00paTopHOro 000pyI0BaHMUS IO MEXaHUKE B COOTBETCTBUH C IEPEYHEM yU4eOHOT0 000pyI0BaHHUS 10
(bu3uKe 17151 OCHOBHOM IIKOJIBI.
4. KOMIUIEKT YepTeKHbIX UHCTPYMEHTOB: JIMHENKA, TpaHCHIOPTHUD, yroiapHUK (30°, 60°), yronpHuk (45°, 45°), HupKyIb.
5. Harnsgaele mocoOus (TiakaTsl, rpauKu, TaOIUIIBI).
6. IledatHble mocoOus (yueOHUKH, pa3JaTOUYHbIA U TUAAKTHYECKUA MaTEPHAIIBI).
7. Tabnuipl BeIIAIONIMXCS (PU3UKOB.
Yueono-memoouueckue nocoousn
Neni/mn HaumenoBanue yueGHOro nocous W3narenscTBO l'on u3nanus
[TporpamMMbl 0CHOBHOTO 0011IeT0 00pa3oBaHus 1O peaMeTy «Du3nka 6a30BbIid
ypoBeHb, Ou3uka. 7—9 kiracce : pabouast nporpamma K uann Y MK Y. M. .
L [Tepeiikuna, E. M. I'yrauk, A. . MBanosa / E. M. I'ythuk, M. A. [letposa, O. M.: Hpocsetuetine 2021
A. YepHuKOBa.
8 kiace
Omsuka. 8 kmacc: yuyeOHUK asi oOrieoOpa3oBaTeNbHBIX yupexaeHuii /.M. _
L [leppikun, A.M.MBanoB — M.: IIpocBemienue, 2021. — 239, [1] c.: u. M.: Ipocseierne 2021
H. B. ®unonosuu ®usuka. Meroandeckoe nocobdue. 8 kiace M.: [lpoda 2018
H. K. Xannanos, T. A. Xannanosa ®u3zuka. TecTsl. 8 kiacc M.: [Ipoda 2018
" A. E. Mapon, E. A. Mapon ®u3znka. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE Pa0OTHI. M.: Jipodba 2019
8 xmmacc
A. E. Mapon, E. A. Mapon ®usnka. [lunakTiaeckue MaTepruaibl. § Kiacc M.: [Ipoda 2019
B. B. Illaxmaroga, O. P. lllepep ®usuka. Jlmarnoctuaeckue paboThI. 8 Ki1acce M.: JIpoa 2019
7 B. B. IllaxmaroBa, O.P.Illepep Pusuka. IloaroroBka Kk BCEPOCCHICKUM M.: Jipodpa 2019
IPOBEPOUYHBIM paboTaMm. § Kitacc
A. E. Mapon, E. A. Mapon, C. B. ITozoiickuii ®usuka. Coopuuk BompocoB u | M.: Jlpoda 2019
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3a7a4. 8 Kjacce

Dnekmpounvie oopazoeamenvHbvle pecypcol

1. 1C. lIkona. ®usuka, 7-11 k1. bubmmoreka Harnsaabeix mocoduid. — [Tox penakmueit H.K. Xannanoa. — CDROM. — Per. Homep 82848239.
2. 1CD for Windows. ®u3uka, 7-11 k1. bubnunoreka 31eKTpoHHBIX HarsiaHbIX mocobuit.- CDROM.
3. Ixona Kupumia u Medonus
No Ha3Banue caiita DIEKTPOHHBIN azipec

1 Komnexkuust IIOP http://school-collection.edu.ru

2 Koneknust «EcTecTBeHHO-HAYYHBIE SKCIIEPUMEHTB: (PU3HKA http://experiment.edu.ru

3 Knacchas ¢usuka: caift yunrens ¢puzuku E. A. banaunoit http://class-fizika.narod.ru

4 Tectuposanue online: 5—11 kmaccer http://www.kokch.kts.ru/cdo.

[Ipn nnanupoBaHUM Kypca (PU3MKU YUTEHAa BO3MOXKHOCTh BKJIIOUEHHS Pa3HOOOPA3HOIO WUIFOCTPATUBHOTO MarepHalia, MyJIbTUMEIUNHBIX U
MHTEPAKTHUBHBIX MOJeNeil, UCIONb30BaHUs KOMIBIOTEPHOH HMH(OPMAIMOHHOM 0a3bl Ul OpraHU3allMd CaMOCTOSTEIbHOM paOOThl YYEHHKOB IpHU

IIOBTOPEHUM TEOPETUYECKOT0 MaTepHralla U TECTUPOBAHNUS Ul KOHTPOJIS 3HAHUIA.
B pasnene paboueit mporpammbl «KommbioTepHoe o0OecredeHHe» CIUIaHMPOBAHO MPUMEHEHHE HMEIOUIMXCS KOMITBIOTEPHBIX MPOAYKTOB:

JIEMOHCTPAIIMOHHBIX MaTePUANIOB, 3aJaHUN JUIsI YCTHOTO OINMpoca OOYYArOIIMXCs, TECTOB W MPE3EHTAIlMi, a TaKKe Pa3IMYHBIX AJICKTPOHHBIX

y4eOHUKOB.
Hcnonp30BaHre KOMIBIOTEPHBIX TEXHOJIOTUI B MPENOAaBaHUU (PU3UKU MO3BOJIET MOCTOSIHHO MEHSTH (POPMBI pabOTHI HA YpOKE, YepeaoBaTh

YCTHBIC W IMHUCBMCHHBIC YIPAKHCHUA, OCYILICCTBJIIATHL PA3HBIC IMOAXOJAbI K PCIICHUIO 3aaad. Takas cucrema pa6OTBI IHOCTOAHHO CO34a€T H
MOAACPIKUBACT MHTCIIJICKTYAJIbHOC HAITPAKCHUC o6yqaloumxc;1, (I)OpMI/IpyeT Y HUX yCTOfI‘-IPIBBIfI HHTCPEC K UBYUCHUIO NTPCAMCETA.
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YYEBHO - TEMATHYECKOE IINTAHUPOBAHHUE

Pa3znesn nporpamMmmsl,
KOJIMY€eCTBO YaCOB

Jlara

ypoka

Tema ypoka

Koa-
BO
4acoB

Opranuszanmno
HHas popma
NpoBeIeHUsI

ypoka

OcHOBHBIE BHIBI
JeATeILHOCTH

§1.TemnoBble siBJIeHUS
(23 4)

TeruoBoe IBHKEHUE.
Temneparypa.

YOMH

Pa3nnyarh TEIIOBBIE SIBICHHUS,
aHAJIN3UPOBATh 3aBUCUMOCTb TEMIIEPATYPBI
T€Na OT CKOPOCTH ABUKCHHS €0 MOJIEKYIIL.
HaOnronate 1 uccie0BaTh NpeBpalieHue
SHEPTHUHU TEJla B MEXaHUYECKUX IPOLECCaXx.
[TpuBOIUTE NpUMEpPHI IPEBPAILICHUS
SHEPIrUM NPU NOLBEME TENA, €r0 NaJCHUN.

BHyTpeHHSIsT SHEPTHSL.
CnoocoObl U3MEHEHUS
BHYTPCHHEH SHEPTHH.

YOH3

JlaBaTh omnpeneieHre BHyTPEHHEH YHEPTHH
Tea KaKk CyMMbl KHHETHYECKOU SHEPIUu
JBUKEHHUSI €70 YaCTHUIl U TOTEHIUATbHOU
SHEPTUH UX B3aUMOJICUCTBUSI.

OOBACHATH U3MEHEHNE BHYTPEHHEH
SHEPruM Teja, KOr/Aa HaJ HUM COBEpPIIAIOT
paboTy WM TEJIO COBEpIIAET padoTy.
[Tepeuncnars ciocoObl U3MEHEHUS
BHYTpeHHEN 3Heprun. [IpuBoauts
MIpUMEphl U3MEHEHUSI BHYTPEHHEH SHEPTUU
TeNa MyTeM COBEpILIEHUs! paboThI U
terionepenadyu. [IpoBoauTh ONBITEI 11O
M3MEHEHHUIO BHYTPEHHEH YHEPIHH.

Buasl remionepenayu.
TennonpoBoAHOCTS.

YOH3

OOBACHATH TEIIJIOBBIC SIBICHUS HA OCHOBE
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.
[IpuBOAUTE IPUMEPHI TEIUIONIEPENAYH
IIyTEM TEIUIONPOBOAHOCTH. [IpoBOAUTE
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I/ICCJICIIOBaTeJIBCKI/Iﬁ SKCIICPUMCHT I10
TCILIOIIPOBOAHOCTH PA3JIMIHBIX BCIICCTB U
J€J1aTb BBIBOAbBI.

Konsekuus. M3nyuenue.

YOH3

[TpuBOIUTH NpUMeEpPHI TEIIONEpeaaun
MyTeM KOHBEKIIMH U U3TYUCHHUS.
AHaIM3upoBaTh, KaKk Ha MPAKTHKE
YUUTBHIBAIOTCS Pa3IMYHbIC BUIBI
teronepenayu. CpaBHUBATH BUIbI
TeIUIoNepe1adH.

KonnuecTBO TEIUIOTEI.

VY nenbpHas TEIUIOEMKOCTD

YOH3

HaxoauTs cBsI3b MEXy €IUHULIAMHU, B
KOTOPBIX BBIPAXKAOT KOJIUYECTBO TEILIOTHI
JIx, kI, kan, kkan. CaMOCTOSATEIbHO
pabotath ¢ TeKCTOM yueOHuKa. OObSICHATh
¢bu3nveckuit CMbICT yAeTbHON
TEIUIOEMKOCTH BEIECTB. AHAIIN3UPOBATh
TabIu4YHble AaHHbIe. [IpUBOIUTH TPUMEDBI,
IIPUMEHEHHUS] Ha IPAKTUKE 3HAHUI O
Pa3INYHON TEIUIOEMKOCTH BEIECTB.

Petenue 3agay o reme
«KoanuecTBO TEILUIOTHIY.

YP

PaccyuThIBaTL KOJIUYECTBO TEMJIOTHL,
HEO0OXOMMOE JIJIsl HarpEeBaHUs TeJla Uin
BBIJIEJISIEMOE UM MPU OXJIAKIACHUU.

Jlabopamopnan paooma Nel

«H3yuenue npoyecca
meniooomenay.

YOMH

Pa3pabatbiBaTh TUIaH BHITIOTHEHUS pAOOTHI.
Ornpenenars U CpaBHUBATh KOJIUYECTBO
TEIJIOTHI, OTJAAHHOE TOPsYEl BOJIOW U
MOJTYYCHHOE XOJIOHOM MPH TEMII000MEHE.
OOBACHATD MONYICHHBIE PE3YIbTATHI,
MIPEACTABISITh MX B TAOIMYHOU (hopme,
aHAIM3UPOBATh TPUUYHUHBI TOTPEITHOCTEMH.
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DHeprus TomMBa. Y ieiabHas
TEIIOTa CrOPaHUS.

YOH3

OOBACHATD (HPU3UYECKHIA CMBICIT yICIBHOM
TEIUIOTHI CTOPaHUS TOIUIMBA U
paccuuthiBath ee. [IpuBoANTH pUMEpHI
HKOJIOTMYECKU YUCTOTO TOILIMBA.

3aKOH COXpaHEHUs U
NpeBpaIIeHHs SHEPTUH B
MEXaHUYECKUX U TEIIOBBIX
poreccax.

YOMH

[TpuBOAKUTE IPUMEPHI TTPEBPAILICHHSI
MEXaHUYECKOH SHEPTHU BO BHYTPEHHIOKO,
nepexojia YHEPTUU OT OJJHOTO Tejia K
npyromy. @opmyarpoBaTh 3aKOH
COXpaHEHHsI MEXaHUYECKOM SHEPTHH U
MPUBOJIUTH TIPUMEPHI U3 KU3HH,
MOJTBEPKIAIOIIHIE ITOT 3aKOH.
CucremaTu3upoBaTh U 0000IIATH 3HAHUS
3aKOHA COXPAHCHUS U TIPEBPAIICHUS
SHEPTUH HA TEIUIOBBIE MPOIIECCHI.

10

Jlabopamopnas paboma Ne 2
«H3mepenue yoenvHoi
MEeNI0eMKOCIU 8eUjecmaar.

YOMH

Pa3paOaTbIBaTh MJIaH BHIMOJIHEHUS pabOTHI.
Omnpenenars 3KCIepUMEHTAIIBHO
YIEIbHYIO TEMJIOEMKOCTh BELIECTBA U
CpaBHUBATh €€ C TAOJUYHBIM 3HAYCHUEM.
OOBACHATH MOTyYEHHBIE PE3YIbTATHI,
NPEJCTaBIATh UX B TAOIMUHON (opme,
aHAJIM3UPOBATh MPUYUHBI TOTPEITHOCTEH.

11

Pemenune 3agau.

YP

PaccyuThIBaTL KOJIUYECTBO TEIJIOTHL,
HEO0OXOMMOE JIJIsl HarpEeBaHUs TeJa Win
BBIICIISIEMOE UM TIPU OXJIAXKICHUH U TIPU
CrOpaHuU TOTUIMBA.

12

KonTpoJanHas padora Nel o

YPK

[TpuMeHsTh 3HaHUSI K PEIICHUIO 3a/1a4.
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TeMe « TennoBeIe IBICHUS ».

13

ArperaTHble COCTOAHUA
BemecTna. [InaBnenue n
OTBCPACBAHUC
KpUCTATNIMYCCKUX TCII.

YOMH

[IpuBOAMTHL IPUMEPHI arperaTHbIX
cocTosaHUM BenlecTa. OTiIMdaTh
arperaTHbI€ COCTOSIHUS BEIIECTBA U
0OBSCHATH 0OCOOEHHOCTH MOJIEKYIISIPHOTO
CTPOCHHMSI Ta30B, KUJIKOCTEH U TBEPIBIX
Ten. Mcnonb30BaTh MEXIPEIMETHBIC CBS3U
(UBUKA U XUMUU TSI OOBSICHEHUS
arperaTHOroO COCTOSIHUSI BEIIECTBA.
OTnuyath NMPOIECCH MIABIEHUS TeJa OT
KPUCTAJUTM3ALUU U IPUBOUTH MIPUMEPHI
ATHUX MPOIIECCOB.

14

I'paduk mnaBieHus u
OTBEpCBaHUS
KPUCTALTMYICCKHUX TEJL.

Y aenpHas TEMIOTA MJIABICHUS.

YOH3

[IpoBOaUTH HCCENOBATENBCKUI
JKCIEPUMEHT MO U3YUYEHUIO YIEIbHOU
TEIUIOTHI TIJIABJIICHUS, JIeNaTh OTUYET U
OOBSACHATH PE3yIbTATHI SKCIIEPUMEHTA.
AHann3upoBaTh TAOMUYHBIE TaHHBIE
TEeMIIEPATyphI MIIABIEHUS, TpaduK
ILJIABJICHUS U OTBEPICBAHUS.
PaccunTeIBaTE KOTHYECTBO TEIJIOTHI,
BBIJICTIMBIIIEECS ITPU KPUCTAIUIU3ALINH.
OOBACHATD MPOIIECCH TIIABICHUS U
OTBEp/ICBaHUS T€JIa HA OCHOBE
MOJIEKYJISIPHO-KMHETUYECKUX
MPEICTaBICHUN.

15

Penrenne 3amad mo reMe
«ITnaBnenue n
KPHUCTAJUTH3ALIHS».

YOMH

Omnpenenars 1o Gopmyse KOTUIECTBO
TEIUIOTHI, BBIICTISIONIEECs MPH TIABICHUN
U KpucTayum3anuu tena. [lomyuars
HE00XO0IUMBIE TaHHBIE U3 TA0IHII.
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HpI/IMeHﬂTB 3HaHUs IIPU PpCIICHUH 3a1a4.

16 | Hcnapenue u KOHIGHCAITHS. YOH3 OOBACHATH MMOHUKEHUE TEMIIEPATYPBI
Hacplennsiit u XKUJKOCTH IIpHU ucnapenud. [IpuBoauts
HEHACBIICHHBIN map. MIPUMEPHI SBJICHUHN MTPUPOJIbI, KOTOPBIE

00BSACHAIOTCA KOHACHCALIMEH Tapa.
BrImonHATE UccienoBaTeabcKoe 3a/1aHne
M0 U3YYCHHIO UCTIAPEHUS U KOHCHCAIIUH,
aHATM3UPOBATH €ro PE3yNbTAThl U JENaTh
BBIBO/IBI.

17 | Kunenue. YOH3 PaGorats ¢ Tabnuieii 5 yueOHuKa.
CaMOoCTOSTEIbHO TPOBOAUTH SKCIIEPUMEHT
M0 U3YYCHUIO KUTICHUS BOJIBL,
aHAIIM3UPOBATh €T0 PE3YJIbTATHI, AeNaTh
BBIBO/IBI.

18 | BraxxHOCTH BO3/YyXa. YOMH [TpuBOIUTE IPUMEPHI BIUSHUS BIAKHOCTH
Crioco0s1 onpeeneHus BO3/1yXa B OBITY U JEATEILHOCTH YEJIOBEKA.
BJIAJKHOCTH BO311yXa. OmnpenensTh BIaXHOCTh BO3AYXa.
Jlabopamopnas paboma Ne 3 PaGoTaTh B rpyIe.

«H3mepenue enaxcnocmu
6030yXa»

19 VY nenpHas TEILIOTa YOMH PaGoTtath c Tabnuneit 8 yueOHmKA.
napooOpa3zoBaHus U [TpuBOIUTE IPUMEPHI, UCIIOTH30BAHUS
KOHACHCAIIMH. SHEPIruH, BBIAECIAEMON MPU KOHIAEHCAUU

BOJISTHOTO Tlapa. PaccunThIBaTh KOJUYECTBO
TETTIOTHI, HEOOXOAMMOE TSI TIPEBPAICHUS
B Tap KUAKOCTHU JTFOO0H MacChI.

20 Pemenue 3amay Ha pacuer YOMH Haxoauth B Tabnuile HE0OXOUMbIS

YIEIbHON TETJIOThI
mapooOpa3oBaHus, KOJUIECTBA

na”able. PaccunuThIBaTh KOJIMYECTBO
TEIJIOTHI, OJIyYeHHOE (OTIaHHOE) TEJIOM,
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TETIOTHI, OTTAHHOTO
(MOIy4eHHOr0) TEJIOM IIPU

YAETbHYIO TEIJIOTY Mapoo0pa3oBaHUs

KOHJIEHCallun
(mapooOpa3oBaHuH).

21 | PaGora rasa u napa npu YOH3 OOBSACHATD MPUHIUIT PaOOTHI U
pacmpeHnu. /[suraresnn ycrpoiictso JIBC, npumenenue JIBC Ha
BHYTPCHHETO CIr'OPaHUsA MPAKTUKE.

22 [TapoBas Typ6una. KIITJ] YOMH Paccka3piBaTh 0 IpUMEHEHUH TTAPOBOM
TEIUIOBOIO JABUraTes TypOuHBI B TeXHUKE. OOBICHATH

YCTPOMCTBO M MPUHIIUI pabOTHI TAPOBOI
Typ6unsl. CpaBHuBath KIIJl paznuunbix
MaIlliH 1 MEXaHU3MOB.

23 Koutpoabsnas padora Ne 2 YPK [IprMeHeHre 3HaHUI K PENIEHUIO 3a]1a4
10 TeMe «ATrperaTHble
COCTOSIHUS BEIIECTBA»

§ 2. DnexTpuueckue 24 | DnexTpu3anys Tl mpu YOH3 OOBACHATH B3aUMOJICHCTBHE 3aPSKEHHBIX
siBjieHus (28 v). COIIPUKOCHOBEHUMU. TE€J ¥ CYLIECTBOBAHUE JIBYX POJOB 3apsja.
B3anmoneiicTBre 3apsyKEHHBIX
Ten

25 | DnekTpockon. DIeKTpHYECKOe YOH3 OOHapyX1BaTh HaJIEKTPU30BAHHBIE TeNa,

nose anekTpuueckoe noje. [loap3zoBarbes
3NIeKTpOCcKonoM. OmpeaensTe H3MEHEHNe
CHJIBI, ICUCTBYIOIIEH Ha 3apSXKEHHOE TEJI0
IpU yJaeHUH U TPUOIMKEHUH €ro K
3apsDKEHHOMY TelTy.

26 | 1emuMOCTb IJICKTPHIECKOTO YOH3 O0bscuaTh onbiT Mo he —Munkena.

3apsiaa. nekTpoH. CTpoeHue
aToma

Jloka3pIBaTh CyIIECTBOBAHUE YACTHII,
MMEIOIINUX HAUMEHBILINNA STIEKTPUIECKHUI
3apsan. OOBACHATH 00pa3oBaHUE
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IIOJIOXKUTENBHBIX U OTPULIATEIIbHBIX HOHOB.
IIpuMEHATH MEKIIPEAMETHBIE CBSA3U XUMUH
U QU3UKH U1 OOBSICHEHUSI CTPOCHUS
aToma.

27 | OOBSICHEHHE DIICKTPUICCKUX YOMH OOBACHATH NCKTPU3ALUIO TEIT TIPH
SIBIICHU I COMPUKOCHOBEHHH. Y CTAaHABIINBATH
3aBHCHMOCTb 3apsijia IPH MEePeXo/ie ero ¢
HA’JICKTPU30BAaHHOTO TeJa Ha
HEHARJICKTPU30BAHHOE TIPH
CONMPUKOCHOBEHHNH. DOPMYTUPOBATEH 3aKOH
COXpaHEeHHUsI PJICKTPUUECKOTO 3apsiia.
28 | Ctatnveckoe JIeKTPUYIECTBO, YOH3 Pacnio3naBanue 1 00bsACHEHUE SIBJICHUIA
€ro y4eT U UCIOJb30BaHUE B JIEKTPU3AIAN B TIOBCETHEBHOM JKU3HH.
OBITY U TEXHUKE.
HaGnronenue u 00bsICHEHHE ONBITOB,
WJUTIOCTPUPYIONINX 3aKOH COXPAHCHUS
AIIEKTPUYECKOTO 3apsa.
29 | DIEeKTPUUYECKUH TOK. YOMH OOBACHATH YCTPOUCTBO CYXOTO
VIcTOYHUKH DIEKTPUYECKOTO rajlbBaHU4YEeCcKOro d1emMeHTa. [IpuBoauTh
TOKA. MPUMEPBI HCTOUHUKOB AJIEKTPUUYECKOTO
TOKa, OOBSICHITh UX Ha3HAUCHUE.
30 | DnexTpudeckas Ierb U ee YOH3 Cobupath IEKTPUUYECKYIO IETIh.

COCTaBHBIC HaCTH.

OOBACHATH OCOOCHHOCTH JIEKTPUUECKOTO
TOKa B METaJlJIaX, Ha3HAYCHUE HCTOYHUKA
TOKa B AJIEKTPUYECKOM 1ienu. Paznnyarh
3aMKHYTYIO ¥ Pa30OMKHYTYIO
aneKTpudeckue 1enu. PaboraTs ¢ TeKCTOM
y4eOHHKaA.
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31 | DnexkTpuyecKHii TOK B YOH3 [TpuBOIUTE NpUMEPBI XMMUYECKOTO U
Mmetajuiax. JledcTBus TEIUIOBOTO JACUCTBUS SJIEKTPUUECKOTO TOKA
AIIEKTPUYECKOTO TOKA. Y MX HCIIOJIb30BaHMS B TEXHUKE.

[Toka3bIBaTh MAarHUTHOE JCHCTBHE TOKA.

32 | Cuna toka. EnuHUIEI cHITBI YOH3 OrnpenensaTb HalpaBJIeHNUE CUIIbI TOKA.

TOKa. PaccuuteiBaTh Mo hopMyIie CUILy TOKa,
BBIpXaTh B PA3JIUYHBIX SUHUIIAX CUITY
TOKa.

33 Awmnepmetp. M3mepenue cumsl YOMH Bxitouats amnepmertp B nens. Onpenensite
ToKa. Jlabopamopnas paboma CUIIY TOKA Ha Pa3JIMYHBIX y4acTKax IEMu.
Ne 4 «Cbopxa snexmpuueckoti Ornpenensarts LIEHY AEJICHUs aMIIepMeTpa U
yenu u usmMepenue cuibl moxa rajbBaHoMeTpa. YepTHTh CXEMBI
8 ee PazIuuHbIX YUaCmKax» SMEKTPHHUECKOf TIETIH.

34 DneKTpuuecKoe HarpsKeHHe. YOH3 BripaxkaTs HanpsbkeHue B kB, MB.
W3mepeHue HanpsKeHUS. AHan3upoBaTh TAaOIUYHbBIE TaHHBIE.

PaccuuTsiBaTh HampspkeHue mo Gopmyie.
OnpenensTs LeHy elIeHUs BOIbTMETPA,
MOJIKJIFOYATh €T0 B b, U3MEPATh
HanpsbkeHue. YepTuTh cxembl
AIEKTPUYECKOMN LIETIH.

35 Jlabopamopuas paooma Ne 5 YOMH CoOuparp 31MEKTPUUECKYIO 1IETIb,
«H3mepenue Hanpadicenus Ha M0JIb30BAThCS AMIIEPMETPOM U
PASNIUYHBIX yHACMKAX BOJIETMETpOM. Pa3pabarbiBaTh mian
nOCﬂedoeameﬂleOﬁ BBITIOJTHEHHS pa0OTHI, J€NIaTh BHIBOIBI
9NeKMPUUECKOU Yenuy

36 DneKTpudecKoe YOH3 Crtpouts rpadik 3aBUCUIMOCTH CHJIBI TOKA

COIIPOTUBJICHUEC ITPOBOJHUKOB.
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3akon Oma 1S ydyacTka lenu

oT HanpspkeHUsa. OOBACHATh NPUUUHY
BO3HUKHOBEHUS CONPOTUBIICHUS.
AHanu3upoBaTh Pe3yabTaThl ONBITOB U
rpaduKu. Y CTaHaBIUBATh 3aBUCUMOCTh
CHUJIBI TOKA B IPOBOJHUKE OT
COIIPOTHUBIIEHUS 3TOTO MIPOBOIHUKA.
3anuceiBaTh 3aKk0H OMa B BUJE (POPMYJIBL.
Mcnonb30BaTh MEXIPEIMETHBIE CBSI3U
(bU3MKU 1 MaTeMAaTUKHU JJIs peIeHus 3a/1a4
Ha 3akoH Oma. AHanmu3upoBaTh TaOJIUYHBIE
JTaHHBIE.

37 Pewenue 3amay Ha 3akoH OMma. YP PaccunThiBaTh crily TOKa, HAIPSIKEHUE,
CONPOTHUBIICHUE MTPOBOHUKOB. [I[puMeHsITh
3HaHMS, TIOJYUYCHHbBIE TTPU U3YUCHUH
TEOPETHYECKOro MaTepuaa

38 | Pacuer conpoTuBieHUs YOH3 VYcTaHaBIMBaTh COOTHOILIEHUE MEKTY

MIPOBOJIHUKA. Y IETTbHOE CONPOTHUBIIEHUEM MPOBOJIHMKA, €r0 JUIMHOU
COTNIPOTHBIICHUE Y TUIOIIAJIBI0 TTOMEPEYHOI0 CEYEHUSI.
Onpenenars yAeIbHOE CONPOTUBIICHHE
MIPOBOJIHUKA
39 | Pemenwue 3a1a4 Ha pacuer VP UepTUTh CXEMBI SJIEKTPUUECKOM TIENH C
CONPOTHUBIICHHUSI IPOBOAHUKA, BKJIFOYEHHBIM B II€IIb PEOCTATOM.
CHUJIBI TOKA U HAIPSHKEHUS PaccunThIBaTh A5EKTpUUECKOE
COTIPOTHBIICHHE.
40 Peocratsl. YOMH [Tonp30BaThCs peocTaToM JIst

Jlabopamopnasn paboma Ne 6
«H3mepenue conpomuenenus
nposoonuka. M3zyuenue
npuHyuna oelucmeus

PEryJIUPOBKHU CUJIBI TOKa B 1iernn. CoOupaTh
AIEKTPUUECKYIO 11enb. 3mMepsaTs cuty
TOKa C MIOMOILbIO aMIIEPMETPa,
HaIpsKEHUE, C MTOMOUILIO0 BOJIBTMETpA.
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peocmama.»

41 [TocnenoBarenbHOE YOH3 PaccunThiBaTh CHITy TOKA, HANIPSKEHUE U

COEIMHEHHUE MPOBOJHUKOB CONPOTHUBIICHUE MIPU TIOCIEA0BATEIIBHOM
COCIMHEHUU TIPOBOTHUKOB.

42 [TapannenbHOE coequHEHNE YOH3 PaccunTeiBaTh CHIly TOKA, HAIPSIKEHUE U

MIPOBOJIHUKOB CONPOTHUBIICHUE MTPU NaPATIICIIBHOM
COEIMHEHUH.

43 Jlabopamopnas paboma Ne 7 YOMH CobupaTh 2MEKTPUUECKYIO IEMb,
«H3yuenue napannenvno2o M10JIb30BaThCS aMIIEPMETPOM U
COeOuHeHUs: NPOBOOHUKOE) BOJIbTMETpOM. PazpabarbiBaTh miian

BBITIOJTHEHUS pa0OThI, IENIaTh BBIBOIBI

44 Pewenue 3anau o reme YP PaccunThiBaTh crily TOKa, HAIPSIKEHUE,
«CoeiMHEeHHE TPOBOIHHUKOB. CONPOTUBIICHUE IIPU ITAPAICIBHOM U
3akon Omay. [OCJIENOBATEILHOM COEAUHEHUN

MPOBOJHUKOB. [[pUuMeHsTh 3HaHNUS,
MOJIyYEHHBIE MTPU U3YUEHUHU
TEOPETHYECKOr0 MaTepuasa

45 Kountpoabsnas padora Ne 3 no YPK [IprMmeneHre 3HaHNUM K PELIEHUIO 3a/1a4
TeMe «IMEKTPUUECKUM TOK.

Hanpsixenue. ConpotuBiienne
CoeMHeHNEe TPOBOTHUKOBY.

46 Pabota u moutHOCTH YOH3 PaccuuteiBaTh paboTy 1 MOIITHOCTH
SJICKTPHYICCKOr'O TOKa. AJIEKTPUYECKOTO TOKa. BeIpaxkaTh €MHUILY
Eannpt paboTsl MOIIHOCTH Yepe3 eAUHULIBI HANIPSIKEHUS U
JJIEKTPUICCKOT'O TOKaA, CUJIbI TOKa. BeIpaxkaTh paboTy Toka B
MIPUMEHSEMbIE HA TPAKTHUKE. Br u.; kBT u.

47 Jlabopamopnas paboma Ne 8 YOMH Omnpenensats MOIIHOCTH U pabOTy TOKa B

«stzepenue MouiHocmu u

JamIie, UCIOoJIb3ysl aMIIEPMETP, BOJIBTMETP,
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pabomuvl moxa 6
INEKMPUYECKOU TAMNey

4acChl.

48 HarpeBanue npoBOJHUKOB YOH3 OOBSCHATH HarpeBaHUE MPOBOIHUKOB C
AIIEKTPUYECKUM TOKOM. 3aKOH TOKOM C TTO3ULIUUA MOJIEKYJIIPHOTO
Hoxoyms—IJlenua. CTpPOEHHs BellecTBa. PaccunTeiBaTh

KOJIMYECTBO TEILIOTHI, BBIACIIAEMOE
IIPOBOJIHUKOM C TOKOM I10 3aKOHY J[>koyiis-
Jlenna.

49 Konnencarop. D11eKTpOeMKOCTh YOH3 OOBSCHATH Ha3HAYCHUE KOHICHCATOPOB.

KOH/JIEHCATOopA. OOBSCHATH CIOCOOBI YBETMYCHUS
YMEHbILIEHUSI EMKOCTH KOHJIEHCATOPA.
PaccuuTthIBaTh 3J1€KTPOEMKOCTh
KOHJIEHCaTopa, paboTy, KOTOPYIO
COBEpUIAET AIEKTPUUYECKOE I10JI€
KOHJICHCATOPa, YHEPTHI0 KOHIEHCATOpa.

50 JlamMma ocBeleHust. YOMH Paznuyate 1o npuHLMIY 1EWCTBUS JIAMIIBI,
DJNEeKTpUUECKHE UCIIOJIb3YEMBIE JIJIs1 OCBEIICHMUS,
HarpeBaTesbHbIC IPUOOPHI. MPEIOXPAHUTEIN B COBPEMEHHBIX
Kopotkoe 3aMmbikanue, npruGopax.

IpeIOXpaHUTeNN

51 Pewenue 3anau o reme YP PaccuuthiBaTh paboTy 1 MOIITHOCTH
«Pabora. MomHoCTh. 3aKOH 5JIEKTPUYECKOrO TOKA. [[pUMEHSATH Ha
Ioxoyns—IJlenna. IpakTHKe 3aKoH Jxoynsa-Jlenna.
Konzencarop». PaccunThiBaTh 2JIEKTPOEMKOCTD

KOHJIEHCaTopa.
52 KonTtpouabsnas pa6ora Ne 4 o YPK IIpuMeHeHHe 3HaHUH K PELICHUIO 3a1a4

Teme «Pabora. MOIIHOCTE.
3akon Jlxxoyns—IJlenma.
Kongencarop»
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§3.

DJIEeKTPOMArHUTHBIE
siBjieHus (6 4.)

53 ITocTossHHBIE MATHUTEL. YOH?3 HccnenoBanue MaruuTHOTO

MarnuTHoe mnoJe. B3aUMOJICHCTBUS ITOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO NOJISL TIOCTOSTHHBIX
MarHuTOB IIPU UX OObETUHEHUH U
pa3aelIeHuN.

54 MaruutHoe noJie npsMoro YOH3 [IpoBeaeHue ONBITOB O BU3yaIU3aLUU
TOKA U MMOCTOSIHHBIX MAarHUTOB. IOJISl IOCTOSIHHBIX MArHUTOB. BBISABIATH
MarnuTHble TMHHUH. CBA3b MEXIY IEKTPUYECKUM TOKOM U

MarHuTHbIM noJjieM. [1oka3biBaTh CBS3b
HaIlpaBJIE€HUsI MarHUTHBIX JJUHUH C
HaIlpaBJIECHUEM TOKA C IOMOILIBIO
MarHuTHBIX cTpenok. [IpuBoauTe npumepsl
MarHUTHBIX SBJICHHM.

55 MarsuTtHo€ 1oJj€e KaTyIlKu ¢ YOMH [lepeuncnars crocoObl yCUiIeHus
TOKOM. DJIEKTPOMArHHUTBI U UX MarHUTHOTO JAEHCTBUSA KaTYLIKH C TOKOM.
IIPUMCHCHUC. IIpuBOAUTE IPUMEPHI UCIIOJIL30BAHUS

AIIEKTPOMArHUTOB B TEXHUKE U OBITY.
OOBACHATH YCTPOUCTBO DIEKTPOMArHUTA.
PaGotats B rpymme.

56 JleicTBHEe MarHuTHOTO MOJIS YOMH OOBACHATH IPUHITUTT JCHCTBUS

Ha IIPOBOJHUK C TOKOM.
SHCKTpI/I‘ICCKI/Iﬁ JABUIaTCIIb.

AIIEKTPOABUraTelNs U 00JIaCcTH €ro
npumeHenus. [lepedyncnars npenMyIiecTra
AIIEKTPO/IBUraTeNel B CPaBHEHHUH C
TEeIOBbIMU. O3HAKOMUTBCS C UCTOPUEH
M300peTeHNs IEKTPOBUTATEIS.
Cobupath dIEKTPUUECKHUI IBUTATEITH
MTOCTOSTHHOTO TOKa (Ha MOJIEINH ).
OmnpenensaTb OCHOBHbIE I€TAIH
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AJIEKTPUYECKOTO JIBUTATENS IOCTOSIHHOTO
TOKa (TIOABMKHBIE U HETIOJIBUYKHBIE €10
4acTH): IKOPb, UHAYKTOP, LIETKH,
BOTHYTbIE IUIACTHHBI.

57 | MarautHoe nosie 3emiu YOH3 OOBSACHATH BOSHUKHOBEHNE MarHUTHBIX
Oypb, HamMmarauuuBaHue xenesa. [lomyuats
KapTHHY MarHUTHOTO TIOJIST TyTr000pa3HOro
Marauta. OnucChIBaTh OMbITHI 10
HAMarHUYUBaHUIO BEUIECTB.
58 KonTpoJubnas padora Ne S no YPK [IpumeHeHne 3HaHU K PELLIEHUIO 3a]1a4
TeMe «JIEeKTPOMarHuTHbIE
SIBJICHUSD)
§ 4. CBeroBBIC 59 Hcrounuku cBera. YOH3 @opMyIMpPOBATH 3aKOH IPSIMOJIUHEWHOIO
siBJieHns (8 1) Pacmipocrpanenue cBera pacripocTpaHeHus cBeTa. OOBACHATD
00pa3oBaHUE TEHH U MOIYTECHH.
[IpoBOAUTE HCCIENOBATENBCKUI
HKCIIEPUMEHT 110 MOIYYEHHIO TEHU U
MOJIYTEHHU.
60 OrtpaxeHue cBeTa. 3aKOH YOH3 DopMyIHUPOBATH 3aKOH OTPAKEHUS CBETA.
OTpa)kKeHHsI CBETA. [TpoBoaUTH HcCIEI0BATENBCKHIMA
AKCIIEPUMEHT 10 U3yYEHHUIO 3aBUCHMOCTH
yrja OTpa)Ke€HUs OT yrija MaJeHusl.
61 ITnockoe 3epkaino YOH3 IIpuMeHATH 3aKOHBI OTPaKEHUS IIPU
MOCTPOCHUU U300PaKEHUS B TUIOCKOM
3epkaine. CTpoUTh U300paKeHNE TOUKHU B
IJIOCKOM 3€pKajie.
62 [Ipenomnenue cBera. 3aK0H YOH3 dopMynHpOBaTh 3aKOH TIPEITOMIICHUS
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IMPECIOMIICHUA CBETA

ceta. PaboTath ¢ TekcTOM yueOHUKaA,
MMPpOBOAUTH I/ICCJIGI[OBaTeJIBCKI/Iﬁ
OKCIIEPUMEHT T10 MPEJIOMIICHHIO CBETA TPH
Hepexo/ie JIyda U3 Bo3ayXa B BOJY, Je1aTh
BBIBO/IBI 10 PE3yJIbTaTaM YKCIICPUMEHTA.

63 JIunzel. OnTuyeckas cuia YOH3 Paznuyarh TUH3BI IO BHENTHEMY BHITY.
JIMH3BI Omnpenensarb, Kakas U3 AByX JIUH3 C
pa3sHBIMU (POKYCHBIMH PACCTOSIHUSIMU J1aET
Oonpiee yBennuenue. [IpoBoauTsh
HCCIIEIOBATEIHCKOE 3aJaHUE TI0
MOJTYYCHUIO N300paKEHHSI C TIOMOIIBIO
JIUH3BL.
64 N3o0paxenus, 1aBacmbie YOH3 Ctpouts u300paxkeHus, JaBacMble JIMH30U
TUH301 (pacceuBarorieii, coOuparorieit) s
cnyuaeB: F< > 2F; 2F<f; F< f <2F;
pa3nuyaTh Kakue n300paKeHus AaroT
coOuparomnias 1 pacCenBarOIIast JINH3bI
65 Jlabopamopuas paooma Ne 11 YOMH [IpumMeHsaTh 3HAHUS O CBOMCTBAX JIMH3 MPHU
«H3yuenue ceoticms MIOCTPOECHUHU I'paUUECKUX N300paKEHH.
usobpasicenus 6 cobuparowet AHaIM3upoBaTh pe3yabTaThl, HOJyYCHHbIE
aunze. Hsmepenue onmuueckou IPU MIOCTPOCHUH M300paXKCHHUH, JeTIaTh
CUbL TUH3bLY BBIBOIbI. [IpUMEHSATE 3HAHUS [IPU PELICHUN
3ajJ]a4 Ha OCTPOSHHUE N300paKEHUIH,
JlaBaeMbIX JIMH301. BbipaboTaTh HaBBIKH
ITOCTPOEHHUS YEPTEXKEN U CXEM
66 I'na3 u 3penue. YP OOBACHATH BOCIPUATHE N300paKEHUS

CamocrosTenbHas pabora Teme
«CBETOBBIE SIBICHUSY.

rina3om yenoseka. [I[puMeHaTs
MEXIPEIMETHBIC CBSA3H (DU3UKH U
Oounosoruu 1151 OOBSICHEHUS BOCTIPUSTHS
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HU300paKCHUS

§ 5. [loBTOpenue (3 4)

67-68

Obobwarouee nogmopeHue

VP

Ipumeuanue: — YOH3 — ypok OTKpBITHS HOBOT'O 3HAHUS,
— YP — ypok peduexcun;

— YOMH — ypok 00111eMeTo10I0TMYECKO HaIIPaBICHHOCTH

— YPK — ypok pa3BHBarOIIEr0 KOHTPOJIA.
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