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PaGouas nporpamma yue6Horo npeamera «®@usuka» Ha ypoBHE OCHOBHOIO oblero odpasosatus paspaboTaHa Ha OCHOBE
[TpumepHoii nporpammbl yueGHoro npeamera «®usuka» [IpumepHoit ocHOBHOH 00pasoBarte/ibHOH NPOrpamMMbl OCHOBHOTO
o61ero oBpaszoBanusi, 0,100peHHOl peleHremM degepanbHOro yueGHO-MeTOAHYeCKoro 06be/IMHe s 110 oblemMy 00pa3oBaHHio
(mpotokon ot 08.04.15 r. Ne 1/15) B penakuuu nporokona Ne 1/20 or 04.02.2020 denepanbHoro yueOHO-METOAUHECKOTrO
ob6beauHeHns 110 oblieMy oOpa3oBaHuio ¢ yuéTom Paboueil nporpaMmbl BOCTIMTaHHs CpejiHero o0iiero oopasoBaHus MBOY
«COIII Nel um. I'eposi Coserckoro Corosa IL.U. Yupkuna r. Kannnuacka CapaToBckoll 06actu», yTBEp/IEHHOH NPUKA30M 110
wkosie Ne 181-oc or 22.06.2021 r.

IpeamerHbie pe3yabTaTbl 0OCBOEHHs Y4eOHOro npeamera

e (opMHpPOBATH MpEJCTABICHUs 00 OCHOBHBIX MAEAX W MeToJax (U3MKH, KaK HayKe 10 MOJEJIMPOBAHHMIO ABNCHHH U
[POLIECCOB.

e OBIIaZEBATh A3bIKOM (PM3UUECKUX TEPMHHOB: QU3HUECKOE TeNo, Pu3nUuecKoe ABeHue, Pu3nveckas BeINInHA, ¢AMHHULLbI
U3MepeHus;

® pacrno3HaBaTh [1POGJEMBbI, KOTOPbIE MOKHO PELIMTb NMPH MOMOLIM (U3MYECKUX METOJIOB] aHAIM3UpPOBaTh OTAC/bHbIC
3Tanbl NPOBEAEHHs UCCIIEI0BAHUI U HHTEPIPETHPOBATH Pe3yJIbTaThl HAOJIOACHUH U OINBITOB;

e CTABHTH OMbITHI 10 MCCIEIOBAHMIO (PU3MUECKUX SIBICHUI WM (PU3HUECKUX CBOMCTB Tell Oe3 MCroib30BaHHs MPAMBIX
W3MepeHui; mpu 3ToM (opMyJIMpoBaTh npobdiemy/3aaauy yueOHOro sKcnepuMMeHTa; coOMpaTh YCTAHOBKY M3 MPEJIOKEHHOrO
000py0BaHUS; IPOBOAUTH ONBIT U POPMYIMPOBATH BHIBO/IbI.

® [IOHMMATh POJIb IKCIIEPUMEHTA B MMOJYy4YEeHUH HayuUHOU MH(DOPMALIUHU;

e MPOBOAMTb HMCCIIENOBAHME 3aBUCMMOCTEH (M3MUECKMX BEIMYMH C MCMONb30BAHMEM MPSMBIX HU3MEPEHHH: NpPH 3TOM
KOHCTPYMPOBaTh YCTAHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOJYYEHHOH 3aBMUCHMOCTH (DU3MUECKMX BENMYHH B BUJC TabMHMIl W
rpa)MKoB, J1e71aTh BbIBO/IbI 110 pe3yJibTaTaM UCCIIe/I0BaHMs;

e [POBOJUTH KOCBEHHbIE M3MepeHHsi PU3MUECKUX BEMUMH: TTPY BHITOJHEHUU U3MEPEHHI COOMPATh IKCIIEPUMEHTANIbHYIO
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YCTAHOBKY, CJeys MPeAdoKeHHOH UHCTPYKLUUHU, BbIUUCHIATh 3HAYCHHE BEJIMYHMHBI U aHAJIM3MPOBATD MOJIYYEHHbBIC PE3YJIbTAThI €
YUeTOM 3a1aHHOM TOYHOCTH U3MEPEHHUI;

® aHAIW3UPOBaThb CHUTYallMH [PAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, y3HaBaTh B HHMX [MPOSIBICHUE HW3YYEHHBIX
(Gu3ruecKuX sBJIEHUH WM 3aKOHOMEPHOCTEN U NIPUMEHSITh UMEIOLLMECs 3HAHMUS JUls UX OOBICHEHMS;

® [OHMMATh TPHMHLMIBLI JCHCTBUS MAIWH, NPUOOPOB W TeXHUYECKUX YCTPOMCTB, YCJO0BHA MX 0€30MacHoro
MCIOJIb30BaHUS B MOBCE/IHEBHOM JKHU3HU;

® LCNOJB30BaTh MPU  BBHIMOJHEHUM Y4eOHBIX 3a7a4 Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy O (U3MUECKUX SBICHUSX,
CTpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeT.

® 0CO3HABaTh LIEHHOCTh HAYYHBIX MCCIIEOBAHUM, POJib (DU3UKKU B PACILIUPEHUU MPEJCTABICHUI 00 OKPYKAIOLIEM MUpPE U
ee BKJIaJl B yJIyULUEHHE KauyecTBa KU3HU;

® JCIIOJIL30BaTh MPUEMbI IMOCTPOEHUs (U3MUECKUX MojeNel, nmoucka U (OpMYJIUPOBKH J10Ka3aTeJIbCTB BbIABUHYTHIX
FUIOTE3 U TEOPETUYECKMX BbIBOJOB Ha OCHOBE SMIMUPUYECKH YCTAHOBJIEHHBIX (PAKTOB;

® CpaBHMBAaTh TOYHOCTh H3MepeHUs (GHU3MUYECKUX BEJIMYMH [0 BEIWYMHE HUX OTHOCHUTEILHOH MOTPELIHOCTH IpH
MPOBEACHUHU MPIAMBIX U3MEPEHUH;

® CaMOCTOSATEIbLHO TPOBOAMTL KOCBEHHbIE M3MEpPEHHUs W UCCIeJOBaHUsl (PU3HYECKMX BEJIMYMH C HCIIOIb30BaHUEM
pasM4YHbIX CIIOCOOOB M3MepeHHs (PU3MUYECKUX BeMYMH, BBIOMpAaTh CPEACTBA M3MEPEHHMSI C YYETOM HEOOXOAMMON TOYHOCTH
M3MepeHHii, 000CHOBBIBATH BbIOOP criocoda u3MepeHusi, a1eKBaTHOIO MOCTaBIEHHOMN 3a/1a4e, MPOBO/IUTL OLEHKY JOCTOBEPHOCTH
MOJyYEHHbIX Pe3yJIbTaTOB;

e BOCMPUHUMATh MH(POpPMALIMIO (PU3UUECKOr0 COJAEPKaHHs B HAYUHO-INOMYJIAPHON JIMTEpAType M CPeJCTBAX MacCOBOH
WHpOpMAIMK, KPUTHYECKHM OLEHHUBATb MOJYyYEHHYIO HMH(MOPMAlMIO, aHAJIM3MPys ee COoAepKaHHe M JaHHbie 00 HCTOYHMKE
uH(popmalmu;

e Co3/aBaTh COOCTBEHHBIC MMUChbMEHHbIE W YCTHblEe cOOOLIEHUS O GU3UYECKUX SBICHUSIX Ha OCHOBE HECKOJBbKUX
MCTOYHHKOB HH(OPMALIMK, CONIPOBOXK/IaTh BbICTYI/IEHUE MPe3eHTalUel, yYUTbIBas 0COOCHHOCTH ay/IMTOPHH CBEPCTHUKOB.



Coaepxkanne yueOHOro Kypca

du3uka — Hayka o npupojie. Gusuyeckue Tena u spieHus. Habnonenue n onucanue Pu3nveCcKuX ABneHUH. OPU3HYECKHH
yKcnepuMeHnT. MojienupoBanue sIBJIEHUH U 00BEKTOB MPUPO/IbI.

duzryecKue BeMYUHbI U WX u3MepeHue. TOYHOCTB M MOrpeliHOCTb U3MepeHuit. MexiyHapo/iHas CUucTemMa eIMHULL.

du3MYecKue 3aKOHbl M 3aKOHOMepHOCTH. Du3snka 1 TexHuka. Hayunsiit meto nosnanus. Ponb Gpusuku B popmMupoBaHuH
€CTECTBEHHOHAYYHOW rPaMOTHOCTH.

MexanuyecKkue siBJICHHSA

Mexanudeckoe ABWKeHHe. MaTepuanbHas TOYKa Kak Mojenb ¢usndeckoro Tena. OTHOCHTENBHOCTh MEXaHHYECKOro
auxkenns. Cuctema orcuera.@u3nueckde BeIMYMHBL, HEOOXOAUMBIE ISl OMUCAHHMS JABH)KEHHS M B3aWMOCBSA3b MEXAY HUMH
(nmyTh, NepeMelleHre, CKOPOCTh, YCKOpPEHHE, BpeMsi IBWKeHHUs ). PaBHOMepHOe U paBHOYCKOPEHHOE NMPSAMOJIHHEHHOE IBUXKEHHUE.
PaBHOMepHOE JBHKEHHE N0 OKpyXkHocTH. IlepBbiii 3akoH HptoToHa u mHepuus. Macca Ttena. [lnotHocts BemectBa. Cuna.
Enunuusl cuibl. Bropoit 3akon Hetotona. Tpetuii 3akon HbiotoHa. CBo6oaHOe najenue Ten. Cuna TsokecTrH. 3aKOH BCEMUPHOTO
tarotenusi. Cuna ynpyroctu. 3akon I'yka. Bec tena. HeBecomocTb. CBsi3b MEX/y CHIION TSKECTH M Maccou Tena. /lunamomerp.
PaBnoneiictBytouas cuia. Cuna tpeuus. Tpenue ckonbxenus. Tpenue nokos. Tpenue B npupojie U TeXHHUKE.

Mmnynbe. 3akoH coxpaHeHuss uMmnynbca. PeakTuBHOe BuxkeHWe. MexaHuueckas pabota. MouHOCTb. JHeprusi.
[MoTeHuMaIbHas U KMHETHYeCKast SHeprus. [IpeBpaineHue 0JJHOro BHIa MeXaHMUYECKOH Hepruu B Jpyroi. 3aKOH COXpaHeHHUs
MOJIHOH MEXaHUUYECKOW IHEPIUM.

[TpocThie MexaHu3Mbl. YCIIOBHs PaBHOBECHUS TBEPJOrO TeJia, HMEIOLIEro 3aKperieHHy0 OCh JABHKeHHS. MOMEHT CHJIbL.
LlenTp Tsbkectu Tena. Poiuar. PaBHoBecue cuit Ha peiuare. Peiuaru B TexHuke, ObiTy M npupo/ie. [loaBuikHbIE U HENMOABHKHbIE
610KH. PaBeHCTBO paboT NpU UCMONBL30BAHUM NPOCTHIX MEXaAHU3MOB («30510TOE MpaBUiI0 MexaHukn»). Kospduuuent nonesnoro
NIeMCTBUS MEeXaHU3Ma.

JlaBnenue tBepAbIX Tes. Equnuibl usmepenus nasienus. CnocoObl W3MeHeHHUs NaBiieHus. JlaBieHue )KUAKOCTEH W razos
3akon Ilackans. JlaBieHue KMAKOCTH Ha JHO M cTeHku cocyaa. CoobGuarompecs cocyabl. Bec Bosmyxa. ATmocdepnoe
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aasiienne. Msmepenue artmocdepHoro nasinenus. OnbiTt Toppuuesin. Bapomerpr-aHepoua. AtmocdepHoe jaBieHue Ha
pasiuyHbIX BeicOTaX. I'MapaBiyeckue MexaHnsmel (nmpecc, Hacoc). JlaBneHne HIKOCTH M ra3a Ha MOrpyKeHHOe B HHUX Tello.
Apxumeosa cuna. [InaBanue ten u cyos Bosjnyxonnasanue.

Mexanuueckue konebanus. Ilepron, qactora, aMminTyaa kojebanuii. Pesonaric. Mexanuueckyue BOIHBI B OJHOPOIHBIX
cpeaax. /lnuHa BoJiHbL. 3BYK Kak MeXaHH4ecKas BOJHA. [ pOMKOCTb M BbICOTA TOHA 3BYyI(a.

TenJsioBble siBJ1eHUS

Crpoenue BewiecTBa. ATOMbI M MOJIEKYIbl. TemnoBoe ABHXeHHE aTOMOB M Moviekysl. Juddy3us B rasax, 5KHAKOCTSIX H
TBEP/bIX Tenax. bpoyrnosckoe dsuscenue. B3anmoneicTBue (MpUTSHKEHUE W OTTAIKKM BAaHWE) MOJIEKYJ. ArperaTHble COCTOSIHHS
BemecTsa. Pasnuune B CTpoeHUM TBEPABIX T, KUAKOCTEH U ra3oB.

TennoBoe paBHoBecue. Temnepatypa. CBA3b TeMmepaTyphl CO CKOPOCTBIO XaOT HYECKOTO IBHKEHHUS YacTHI. BHyTpeHHss
oHeprus. Pabora u Temuonepenaya kak cnocoObl W3MeHeHMsI BHyTpeHHeil sHepruii Tena. TenmonpoBomHocTh. KoHBeKius.
Usnydenue. Ilpumepnl Tennonepenauu B rpupoje U TexHuke. KonuyecTBO Temno Thl. YenbHas TEIUIOEMKOCTb. Y ienbHas
TeMJIOTa CrOPaHMsi TOIUIMBA. 3aKOH COXPAaHEHHs U MpPEeBpaLleHUs] SHePrii B MEXaHWUYeC KUX M TeMIoBbIX npolleccax. [1napienue u
OTBEp/ICBaHHEe KPUCTANIMYECKUX Tell. Y jesbHas TeryioTa nnaeienus. Mcenapeune u koHgencauust. I[lorouenue snepruy npu
MCIIapeHHH XKHUAKOCTH U BbIACNIEHHE ee MPpH KOoHJeHcaluu napa. Kunenue. 3aBUCUMOICTh TeMIiepaTypbl KUIIEHHUs OT JaBJIEHMUS.
YnenbHast TenuoTa napoobpasoBaHus W KOHJeHcaluyu. BrnaxHocTb Bo3ayxa. PaGora rasa mpu paciumpenuu. ITpeoGpasoBanus
SHEPriM B TEIJIOBbIX MalllMHAX (MapoBas TypOMHa, JBUraTelb BHyTPEHHEro CropaHus., peakTHBHbIN asuratens). KI1/1 TernoBoii
MaLLMHBI. JKOJIOrHYeCcKre MpodieMbl HCI0JIb30BaHMSsl TEMJIOBbIX MALLIKH.

JJIEKTPOMATrHHTHbIE SIBJIEHHS

DiiekTpu3auus (usnueckux Ten. B3anMoneiicTBue 3apsikeHHBIX Ten. JlBa poja IMeKTpHUECKHX 3aps08B. JlenumocTs
DNIEKTPUYECKOro 3apsifia. DIIEMEHTapHbIH >JeKTpUYeCckuil 3apsil. 3akoH COXpaHeHH:A 3JIeKTpUdecKkoro 3apsjaa. [1poBoaHMKH,
[10J1yPOBOIHUKH U H30JISTOPBI JIEKTPUYECTBA. DIEKTPOCKOI. DNEKTPUUEcKoe 1oJie K ak 0coOblii BMA MaTepuu. HanpsikeHHOCTD
2IEKTPUYECKOro noJist. JleHcTBHE 3JEKTPUYECKOro MONs Ha JjeKTpudeckue 3apsjibl. KongeHncatop. DHeprusi 1eKTpHyYecKoro

I10JI KOHAEHcaTopa.



DneKTpudeckuii TOK. VICTOUHMKH 3J1EKTPUYECKOro TOKa. DieKTpuyeckas uerb 1 e cocrapHble vacti. HanpasneHue u
NeWCTBUS AMEKTpHuecKoro toka. HocuTenn sneKkTpuuecKux 3apsjoB B METaliax. Cuna ToKa. DJIeKTpUUYECKOEe HarpsiKEeHHUE.
JJIeKTPUUECKOE CONPOTHBICHHE NPOBOIHUKOB. EAMHHMIIbI CONPOTHBIICHHUSL.

3aBHCUMOCTh CHJIBI TOKa OT HampskeHusi. 3akon Owma juis ydacTka LEeIH. VaenbHoe conpoTtuBieHne. PeoctaTsi.
[MTocsenoBaTeibHOE coeMHeHne npoBoAHNMKoB. [TapaienbHoe coeiMHeH e NPOBOAHHKOB.

PaGoTa 31eKTpUYECKOro MoJis 10 MePEMELIEHUIO IEKTPUIECKUX 3apA0B. MouHOCTh 3aeKTpuyeckoro Toka. HarpeBanue
MPOBOJAHUKOB JIEKTPUYECKUM TOKOM. 3akoH JDxoyist - Jleniia. DieKkTpUyecKue HarpeBaTesibHble H OCBETHTEIbHbIC npudOpBHI.
KopoTkoe 3aMbIKaHHE.

MaruuThoe nosie. MHAyKIus MarHUTHOro mnojs. MarHuTHoe roje Toka. OnsiT DpcTena. MaruutHoe noje noCTOAHHBIX
MArHWTOB. MaruuTHoe nosie 3emid. DNeKTpoMarHuT. MarHuTHoe noJjie KaTyullkh ¢ TOKOM. [TprMeHeHHe SJIEKTPOMArHUTOB.
JleiicTBME MArHHTHOTO MOJIS HA NPOBOJHMK C TOKOM M JBHXKYILYIOCS 3apAKCHHYIO HACTHILY. Cuna Amnepa u cuna Jlopenua.
DnekTpoaBUraTenb. SBieHue >71EKTPOMArHUTHOW MHAYKLMS. OMNbIThI dapapges.

JnektpomarnutHble koseGanus. KonebarenbHblH KOHTYP. Diekrporeneparop. IlepemMeHHbIH TOK. Tpancgopmarop.
[lepenaua 3JI€KTPUUECKOW JHEPrUM Ha PaCCTOSHHE. DeKTPOMArHUTHbIE BOJIHBI M MX cBoicTBa. [IpUHUMIBL PAAHOCBAZH H
TesleBU/eHHs. BiusHUE 271€KTPOMArHUTHBIX W3Jly4YeHUI HA )KUBbIC OPraHU3MbI.

CaeT — sekTpomaruutHas BosHa. CxopocTb cera. McTouHMKK CBETA. 3aKOH MPSIMOJMHEHHOIo pacrnpocTpaHeHne CBeTa.
3akoH oTpakeHus csera. [l1ockoe 3epkano. 3aKOH MpEJOMJICHHS CBETA. JIunzbl. MOKYCHOE paccTosHKWE W ONTHYECKas CHja
nuH3bl. M300pakeHue npeamera B 3epkaje v JiMH3e. Ontuueckue npubopsl. ['1a3 kak onTvyeckas cucrema. Jlucnepcust cBeTa.
Unurepdeperuus 1 audpakiiys cBeTa.

KBaHTOBbBIE ABJIEHHSA

Ctpoenne aromos. IlnanerapHas MoJesib aToMa. KBaHTOBbIH XapaKTep MOTJIOLIEHHsT ¥ WMCMYCKaHWs CBETA aTOMaMH.
JluHe#yaTbie CNEKTPbI.

OneiTel Peszepdopia.



Cocras aromHoro szpa. I[1potoH, HelTpon u 31eKTpoH. 3aKoH DHHIITEHHA O NPONOPUUOHATLHOCTH MACChl H YHEPIHHL.
Hedext macc u sHeprus cBA3H aTOMHBIX sjep. PagnoaktnHocts. [lepuon nosnypacnana. Anba-usnyuenue. bera-usnyuenue.
["amma-usnyuenue. Snepusie peaxuuu. Mcrounnkn sueprin ConHua u 38e3/. Slnephas sHepretuka. DKOJOrHYECKHe MPobIeMsl
paboThl ATOMHBIX >/1eKTpOCTaHUMiA. [losumMeTpusi. BiinsiHue paquoaKTHBHbBIX M3Jly4eHHi HA KUBbIE OPraHU3Mbl.

Crpoenne u 3Bomouns Beenennoii
['eouenTpuyeckas M rejuoueHTpUueckas cucteMbl Mupa. Pusuyeckas npupoja HebecHbix Ten CONHEYHOH CHCTEMBI.
[Ipoucxoxaenue ConneuHoit cucremsl. Gusnueckas npupoa Conunua u 38e3a. Ctpoenune Beenennoid. DBomouns BeenenHoii.
['unoresa bonbioro B3pbiBa.
®opMbl OpraHu3al|K y4eGHOIro npouecea:

MnausuayanbHas, rpynnopas, WHAMBUIYalbHO-TPYINOBast, GpOHTAILHAs, B Nape.
Ha ypokax ucnonb3yrorcs Takue Gopmbl 3aHATHI Kak: MPaKTHYECKHUE 3aHATHS; TPEHUHI; KOHCYJIbTALHS.

Buabl yueOHOH 1esiTe/IbHOCTH HA YPOKaX (PUIHKH

Mccenenosanue. Bzaumonposepka, camonposepka. Iouck, oBHapyxkeHue OLIMOOK JIOTMYECKOr0 W apu(METHYECKOro
xapakrepa. TectupoBanue. IlpakTuyeckas nesrenbHocTb. [Torck Heo6xoanmoit uH(pOpMauuu B y4eGHONW M CHPaBOYHOIN
murepatypbl. Jlabopatophas paGota. B TexHoONOrMM npoBeieHHs 3aHATHI NPUCYTCTBYET 5JIEMEHT MepeKpecTHOH M
CaMONpPOBEPKHU, KOTOPbIH MPEIOCTABIISET yHaLIUMCsl BO3MOXKHOCTh CAMUM MPOBEPUTH, KAK KMH YCBOEH M3y4eHHbII MaTepuall.
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