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MOSICHUTEJIBHASA 3AITACKA

Pa6ouas nporpaMma 1o yaebuomy npeamery «@usuka.(Yrry6ieHHsii ypoBeHs)» i 7-9 knaccos paspaboTaHa Ha OCHOBE-CIIEAYIOLIIX
JIOKYMEHTOB: ‘

1. deepanbHbIii rocyapcTBEHHbI 06pa3oBaTeILHEIN CTAHAAPT OCHOBHOTO 00IIero o0pa3oBanus, YTB. IPEKa3oM MUHIPOCBEICHNS P®
o1 31.05.2021 Ne 287 (c nu3MeHeHHAMH).

2. ®enepanbHas 0OpazoBaTeNbHas IPOrpaMMa OCHOBHOTO 06iero 0GpasoBaHus, yTB. mpukazoM Munnpocsemesus PO ot 18.05.2023 Ne
370 (c N3MEHEHUSIMH).

3. denepanbuas pabouas nporpaMma OCHOBHOTO 061ero oGpasosanus «Pu3uka (yrayGnennsii yposens)» (mms 7-9 kiaccoB
o0paszoBarenbHBIX opranuzammii). - ®TBHY «ICPO», Mocksa 2023.

4. OcHOBHas 06pa30BaTEIbHAS IPOrPaMMa OCHOBHOTO 06mero obpazosanns MOY Jhuues Ne 3 (B coorsercrsuu ¢ ®I'OC-2021) ot
26.08.2022 (c U3MEHECHHUSIMH ).

ColepiKaHue IIPOrPaMMBI IT0 (PH3HKE HAIPABICHO HA Y/IOBJIETBOPEHHE TIOBBIIEHHBIX 3Al[POCOB YYAIMXCS, CTPeMAIIXCst K Gomee
ri1y6OKOMY OCBOEHHIO (PH3HYECKHX 3HAHHA, H Ha (POPMHPOBAHKE ECTECTBEHHO-HAYYHO! IpaMOTHOCTH 00y4Jaromuxcs. B mporpamme no (uzuxke
YYHTEIBAIOTCSA BO3MOXKHOCTH y4ebHoro npeamera B peanusanuy Tpebopanniit @I'OC 00O k miaHupyeMbIM JIHYHOCTHBIM M METAlIPE/IMETHBIM
pe3yJbTaTaM 06ydeHHs, 4 TAKIKE MEKIIPEIMETHBIE CBI3H €CTECTBEHHO-HAYYHBIX YUeOHBIX PEIMETOB HA YPOBHE OCHOBHOTO 00IIero
obpazoBaHus.

IIporpaMma 1o (u3HKe ycTaHABIMBAaeT pacupejieieHhe yueOHOTO MaTepHaia Io rojaM oOydenus (IO Kiaccam), TPENONAaracT
IOCIIEIOBATENFHOCTE M3yUeHHs TEM, OCHOBAHHYIO Ha JIOTMKE PasBHTHS IIPEIMETHOTO CONEPXKAHMS M ydére BO3DaCTHBIX OCOOCHHOCTEH
00y4Jaronmxcs.

DH3HKA ABIACTCS CHCTEMOOOPA3YIOMHM Ul €CTECTBEHHOHAYIHBIX yIeOHBIX IPEAMETOB, IIOCKO/IbKY (PH3UYECKHE 3aKOHBI JIEKAT B OCHOBE
TIPOIIECCOB U SBJICHMH, H3ydaeMBIX XuMmHel, Guoiorumeil, actpoHomueil u ¢usmueckoil reorpadueil, BHOCHT BKIAd B €CTECTBEHHOHAYTHYIO
KapTHHY MHpa, IPeIOCTaBIIeT Hanboee ScHble 06pasibl NPUMEHEHHs HAYYHOrO METO/a TT03HAHMS, TO €CTh CNocoda MOMyIeH A JOCTOBEPHBIX
3HAHHI O MHPE.

O/1Ha U3 TIaBHBIX 3a7a9 (U3HYECKOro 00pasOBaHMs B CTPYKTYpE 001ero obpasoBaHus COCTOMT B (JOPMHUPOBAHMH ECTECTBEHHO-HAYIHOH
rpaMOTHOCTH H HHTEpECa K HayKe y ydJalluxcs.

Usyuenue Qu3uKd Ha yriayOnEHHOM ypOBHE NPENINONaracT yBEPEHHOE BJAJCHHE CICAYIOMUME KOMIICTCHTHOCTAMH, XapaKkTepU3yOIIMH
€CTECTBEHHOHAYIHYIO I'PAMOTHOCTb:!

Hay4HO OOBACHATH SBJICHHUS;

OIICHHBATH H MOHUMAaTh OCOOCHHOCTH HAYYHOI'O HCCIIEIOBAHMS,



COJEPXKAHUE OBYYEHHUS

7 KIIACC

Paszgen 1. ®u3nka u e€ poJib B N03HAHHH OKpY’KalolIero Mupa.

®u3uka — Hayka O npupoze. SBiIeHus npHpOBI (SNEMEHTEL cozepiKaHHsi, BKIIIOYAIOINE MEKIPEAMEeTHbIE CBsi3H ). Du3nuecKue SBIeHus:
MEXaHHYICCKHUE, TEIUIOBLIC, JIEKTPHYECKHUE, MATHUTHBIE, CRETOBHIE, 3BYKORKIE.

DusndeckHe BEIHYHHBL PasmepHOCTh. EauHEIE ¢uznueckux BemuumH. M3Mepenue (usmdeckux BeNMuHH. DTanoHsl DH3HYECKHe
npubopel. Ilena nenenms. [lorpemmocts usmepennit. Ilpasuna GesomacHoro Tpyna mpu paGote ¢ naGopaTOpHEIM 0GOpYIOBAHHEM.
MexnyHapoaHas cucTeMa euHHII. IlepeBon BHECHCTEMHBIX eTUHAL B exuauns CU.

Kak ¢usnka u apyrue ecrecTBeHHBIE HAYKH H3yuarOT npupony. EcTecTBeHHO-HAayUHBI MeTON MO3HAHHUS: HAOMIONECHHE, NOCTAHOBKA
Hay4HOI'0 BOIIPOCE, BRIBHXECHHE THIIOTE3, SKCIIEPHMEHT 110 IIPOBEPKE THIOTE3, 0ObsICHEHHE HAGIIOIaeMOoro Spienus. Onucanne ¢uzngeckax
SBJICHHH C IIOMOIIBIO MOJIEIIEH.

Hemoncmpayuu,

Mexanuyeckue, TeIUIOBBIE, 3/IEKTPHYECKHIE, MATHUTHHIE, CBETOBBIE, 3BYKOBBIC SBICHHS.

Dusnyeckue npuGOPH U IPOLETyPA TPSIMBIX H3MEpEeHH Il aHAIIOTOBBIM H ITHGPOBBIM IPUGOPOM.

Jlabopamopuvie pabomol u onvimeL.

Onpenenenne Nkl JleIeHAs MIKATb] H3MEPHTETEHOT0 npubopa.

Hsmepenne mwiomaam u 06séma.

Ompenenenne pasmepoB ManbIx Te. MeToj psyios.

Ornerka mameTpa aToMa METOIOM PSIOB (C HCIONb30BAHHEM toTorpadumii).

OmBITHI 10 OTIPENIENEHHIO PACCTOSHMUI M BPEMEHH.

IIpoBenenne ucene0Banus MO MPOBEPKe THIOTE3H!: NATBHOCTD HONETa HIAPUKa, IIYIIEHHOIO TOPH30HTAIIBHO, TeM 00JbIIe, YeM OoIbIe
BEICOTA ITyCKa.

Pasnen 2. IlepBonayannHble cBexeHns 0 CTPOCHHH BENECTBA.

Crpoenmne BelecTBa: aTOMbI H MONEKYJIBI, HX PasMepsl ¥ Macchl. OMBITEL, JOKa3BIBAIOIIIE JUCKPETHOE CTPOEHHE BEIEeCTRA.

JiBmkeHue wacTHnl BemectBa. CBS3h CKOPOCTH MABIKEHHS YACTHI[ C Temneparypoii. bpoymoBckoe jBmxenme. Jubdyzus.
BsaumozeficTBHe YacTHI BeleCTBA: IPUTSIKEHHE M OTTAIKHBAHHE.

ArperaTHble COCTOSHHS BELIECTBA: CTPOCHHUE Ta30B, KHAKOCTEH H TBEPABIX (KPHCTAIIHYECKHX) Tel. BaauMocss3s MeXIy cBoiicTBaMH
BCIIECTB B PA3HBIX arperaTHLIX COCTOSHMSX H HX aTOMHO-MOJIEKYISPHBIM cTpoenneM. OcoGEHHOCTH arperaTHEIX COCTOSHMH BOJIEL

Hemoncmpanuu.
Habmonenne 6poyHOBCKOT0 IBHKECHHUS.
Habmonenne mudpdyzun.



Hasnenue. Cuna naeneHust. Crioco6bI yMEHBIIEHAS 1 yBCIMYCHUA JaBjieHns. JlaBnenue rasza. 3aBHCHMOCTE JaBJIEHHs ra3a oT o0bEMa U
Temnepatypsl llepenaya fasienus TBEPABIMU TeAMH, KUKOCTAMHE H razami. 3axon Ilackans. [THEBMATHICCKHE MAIIHHLL

3aBACHMOCTD JIaBJICHHS KUKOCTH OT IyGHHBI norpyxenns. I'aapocraruyecknit napagoxc. Coobuaromuecs cocy/sl. I uapapmiuecKue
MexaHu3Mbl. Micnons3opannie BRICOKNX /aBiieHuil B COBPEMEHHBIX TEXHOJIOTHAX. YerpoiicTBo BoAomposoia.

Armocdepa 3emin 1 arMochepHOe aBIeHNe, IIpHYHHE CYIIECTBOBAHHS BO3/YIIHON 0600uKH 3emin. Onsit Toppryuemta. Uzmepernue
aTMOC(EPHOro NapeHHs. 3aBHCHMOCT aTMOC(EPHOr0 JaBICHHS OT BBICOTHI HAJ ypoBHeM Mops. [IpuGops! g u3mepenust arMochepHOro
JIaBIICHHSL.

JlelicTBre KUIKOCTH M Ta3a Ha MOrPYKEHHOE B HHX TeNO. BHITATKHBAIOMAs (apxmumesnioBa) cmia. 3akoH Apxumena. YclioBue
BOSHHKHOBEHHS BHITAIKUBAIOIICH (apXUMeI0BOi) citbl, moATeKanue. [ltapanue tenr. Bosmyxomasaume.

Hemoncmpayuu.

3aBHCHMOCTD JIaBJICHHS I'a3a OT TEMIIEPATYPHL

Ilepenava raBneHus KHIKOCTHIO H raz0M.

Coobmiarommecs cocympl.

I'mpasmmueckuii npecc.

[IposiBienne neiicTBus aTMOChEPHOTO IABIEHHS.

Cudos.

3aBHCHMOCTb BHITATIKHBAIOIICH CHIIBI OT 00BEMA HOTPYKEHHON B KHIKOCTH 9ACTH TeNa H IIOTHOCTH KHIKOCTH.

PaBeHCTBO BEITAIKUBAIOLIEH CHIIBI BECY BEITECHEHHOM JKHUIKOCTH.

YcroBye 1IIaBaHus TeJI: TIABAHHE HIIM NIOTPYKEHHE Tell B 3aBECHMOCTH OT COOTHOMIEHHS! IIOTHOCTEH Tela 1 JKHJIKOCTH.

JIabopamopusie pabomel u onvineL.

Hccnenosanne 3aBHCHMOCTH Beca Teia B BOJE OT 00BEMa MOTPYKEHHOH B XHIKOCTE YaCTH TEJIa.

Onpenenenvye BEITAIKUBAIOIIEH CHLIBL, IeHCTRYONIEH Ha Telo, OrpyXEHHOE B )KHIKOCTE.

OnpITHI IO IPOBEPKE HE3ABHCHMOCTH BHITAJIKHBAIOMIEH CHJTB, JEUCTBYIOIIEH Ha TENO B XKUAKOCTH, OT Macchl Tea.

OmnBITHI, JEMOHCTPHPYIONHE 3aBHCHMOCT BBITATKHBAIOIIEH CHIIBL JEHCTBYIOIIEH HAa TEJNO B JXKHAKOCTH, OT 00BEMa MOrpYXKEHHOH B
HKHJKOCTh YaCTH T€JIA H OT IVIOTHOCTH KHIKOCTH.

Konctpynpopanue apeomerpa Hin KOHCTPYHPOBAHHE JIOAKH U onpenesieHue €€ rpy30noabEMHOCTH.

Pazpnen S. Pa6ora u MmomuocTh. JHeprus.

Mexannyeckas paboTa JUisi CHJI, HaNPaBIEHHBIX B0/ JHHAH nepeMeineHns. MomHuocTs.

TIpocThle MEXaHH3MBI: phIYar, BOPOT, GIIOK, NOJHCIACT, HAKIOHHAS IUIOCKOCT, HOXHUYHEN MexamsMm. MoMenT cuibl. PaBHOBecHe

perdara. IlpaBuno momenToR. IlpHMeHeHWe NpaBHIA PABHOBECHS pergara K OsoKy. «3omoroe mpaBmio» mexanukd. KIIJ[ mpocTeix
MEXaHH3MOB. IIpoCThie MeXaHH3MEI B GbITY, TEXHUKE, JKHBEIX OPraHH3Max.



3aKOH COXpaHEeHHUs U IPEBPAICHHs YHEPIHH B MEXAHUYECKUX H TEIIOBBIX [IPOLECCaX.
Hemoucmpauyuu.

Habmonenue GpoyHOBCKOTO JIBHKEHHS.

Habmonenue nuddyszuu.

Habmonenve sBienuii IOBEPXHOCTHOIO HATSKCHNS, CMAYNBAHNAS H KAIMLTAPHBIX SBJICHHI.

Habmonenye TeIIOBOro pacuiipenys TelL.

VIsMeHeHne NaBJieHus ra3a IPH H3MEHeHHH 00BEMA i HArPEBAHMH HIIH OXJIAYKICHHIL.

ITpaBuna n3mMepenus TeMIeparypel.

Bune! Temnonepenaun.

OxnaxcieHue IIpu COBEPIICHHH PabOTHL.

Harpesanue 1pu coBepiieHn# paboThl BHEIMHAMH CHIAMH.

CpaBHeHHE TEIIOEMKOCTEH pa3IMYHBIX BEMECTB.

Habiomenne xunenus.

Habmonenne nocTosHCTBA TEMIIEpaTyphl IPH TIIABJIEHHH.

Moenu TernoBbIX ABHraTeneH.

Jlabopamopusie pabomesl u onvimel.

OmnbITEI 110 O6HAPYKEHHIO AEHCTBHS CHII MOJIEKY/ISPHOTO TIPHTSHKECHIIS.

OmnbITHI 110 BBIPAIMBAHKIO KPHCTAIUIOB OBAPEHHOM COMM HIIM caxapa.

Vi3mepeHue TeMIlepaTyphbl IIPH ITOMOIIH JKHAKOCTHOTO TEPMOMETPA H IATYHKA TEMICPATYPEL

OmnbiTl 10 HAGTIONEHMIO TEIIOBOIO PACUINPEHHS Ta30B, JKHIKOCTEH H TBEPIBIX TEIl.

OmbIThl 0 HAOMIONEHMIO 32 JaBIICHHEM BO3IyXa B GalUIOHE IIIPHIA.

IIpoBepka rumnoTe3bl THHERHOM 3aBHCHMOCTH JUIHHBI CTOJIOHKA XHAKOCTH B TEPMOMETPAIECKOI TPYOKe OT TeMIIEPaTyPBL.
Habmozienye n3sMeHeHns BHYTpEHHE] SHEPIUH Telia B Pe3yIBTATE TEIIONepe/aur U PaGoThl BHEIIHAX CHIL.
Uccnenosanue sBeHnd TemooOMeHa Py CMEIIMBAHAH XOIOTHOMN H TOPSYEii BOJIBL.

Onpe/ienenne KOMMYECTBA TEILIOTHL, [OLYYEHHOTO BOJIOMH IPH TEIIOOOMEHE C HArPETHIM METAILTHIECKAM [UTHHAPOM.
Omnpezenenne MOMHOCTH TEIIOBEIX 1IOTEPH (3aKoH HetoTona-Puxmana).

Omnpenienenne yIensHO#M TEMIOEMKOCTH BEIIECTRA.

Habmonenue u omucanne mpoiecca HCIapeHHs.

Onpezenenre OTHOCHTENBHOM BIAKHOCTH BO3IYyXA.

Omnpenenenve yaensHOM TEMIOTH IIIABICHAS JIBA.

Pazpen 7. DirekTpudeckne H MAarHUTHBIE SIBJICHHSL.

Onexrpu3auus Ten. J[Ba pojia eKTpHYecKuX 3apsaoB. BaaumoelicTrie 3apskeHHBIX Tell. 3akoH Kyiona.



M3mepenye aNneKTpUyeckoro HarpsiKeHHs BONTGTMETPOM.

Peocrar B MarasiH cONpoOTHBIICHHIA.

BszaumoselicTBue MOCTOSHHBIX MATHHATOB.

Moennposanne HEBO3MOKHOCTH Pa3 ICNEeHHUS MOMIOCOB MATHHTA.

Monenuposanne MardATHEIX 110JTeH HOCTOSIHHBIX MATHATOR.

OmnsiT Dperea.

MarnuTHO®E none Toka. DNeKTPOMArHHT.

JleficTBHE MATHHTHOTO OIS HA IPOBOHHK C TOKOM.

DJIeKTPOIBUraTe b IIOCTOSHHOTO TOKA.

OnbiTel @apaes.

DJIEKTPOTeHePaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie paGomst u onvime.

OneITe! 10 HAGMONEHHIO HNEKTPH3AIHH Tell IIPH COMTPHKOCHOBEHHA M HHAYKIHEH,

Habmrosienue melcTBis 2J1eKTPHYECKOTO OIS Ha IIPOBOHUKY U JHDIIEKTPUKH.

COopka u MCIIBITaHHE IEKTPHYECKOH HEIH OCTOSHHOTO TOKA.

Vicenetopanme 3aBHCHMOCTH CHITBI TOKA, IPOTEKAIOMIETO 4€pe3 PE3UCTOP, OT HANPSKEHHS HAa PE3HCTOPE M CONPOTHBICHHAS PE3UCTOPA.

OmEBITBL, JAEMOHCTPUPYIOIIHE 3aBHCHMOCTB 3IEKTPHIECKOTO CONPOTHBIICHHS IIPOBOJHHKA OT €ro JUIMHBI, IUIOMIAJH IIONEPEYHOTO
CCUCHMS U MaTepHaa.

Orpezienienue yaeILHOTO CONMPOTHBIIEHNS IIPOBO/HAKA.

IIpoBepka rpaBiiIa CIIOKEHHS HANIPSLKEHTI IPH [OCIEI0BATEILHOM COCTHHEHHH JIBYX PE3HCTOPOB.

IIpoBepka mpasuna JyIst CHIBI TOKA PH TAPAJUICIEHOM COEIMHEHHH PE3UCTOPOB.

Onpenenenne 3JIC H BHYTPEHHETO CONMPOTHBIICHHAS HCTOYHHKA TOKA.

I[Iposepka mpaeun Kupxroga.

IIpoBepka BEmMoONHeHus 3aKoHa OMa ISt TOTHOM Ty,

Visy4enue BOJIbTAMIIEPHBIX XaPAKTEPHCTHK HEIHHENHBIX 2IEMEHTOB (J1aMIIBI HAKATUBAHHS HJIH TIOIYIIPOBOIHUKOBOIO JHOA).

Ompezesnenne paboThI 31EKTPUYECKOrO TOKA, HIIYIIETO 9epes pe3ucTop.

Omnpeznenenyie MOITHOCTH 3IEKTPUYECKOTO TOKA, BEIIEISEMOM Ha pesucrope.

Onpenenenne KII1J] narpeparemns.

Hccnenosanne MarHATHOrO B3aUMOIeHCTBHS IIOCTOAHHBIX MATHUTOB,

V3ydeHHe MarHuTHOTO TOJIS IIOCTOSHHBIX MATHHTOR IPH HX 00heIHHEHAH H pa3ieneHHH.

HccrnenoBanne AeficTBHA SEKTPHIECKOr0 TOK HA MATHATHYIO CTpEeIIKY.



Ammynsc Tena. Vsmenenne umiynsea. MMiyise cribl YIPYroe W HEynpyroe B3aHMMOACHCTBHE. 3aKOHH H3MEHEHHS M COXPAHCHHSI
uMmnyisca. PeakTuBHOe nBHKEHHE.

Mexannyeckas paGota u MomHoCTb. PaGoTa CHIl TSKeCTH, YNpyrocTH, Tpenus. CBsi3b SHEPIHH H pabotel. lloTeHIanpHasr 3HEPrus
Tena, MOAHATOrO Ha/l IOBEPXHOCTBIO 3eMIIH. lloTeHnuanbHas SHeprus ckarToit npyxuHsl. Kuneruueckas sHeprus. TeopemMa 0 KMHETHYECKOM
SHEPI'UH. 3aKOH M3MEHEHHS H COXPAHEHHAS MeXaHHIEeCKOH SHEPTHH.

Hemoncmpayuu.

Habmozierne MexaHHIECKOro IBIKEHHS Tejla OTHOCHTEIBHO Pa3HbIX TeJ OTCUETa.

CpasHenue nyTelt 0 TpacKTOPHIl ABHIKEHHS O/IHOTO M TOTO JKe Tella OTHOCHTEIBHO PAa3HEIX TeJ OTCUETa.

ViaMepeHne CKOPOCTH H YCKOPEHHUs! MPAMOHHEHHOTO JBHKEHHUS.

Hccnenopanne Npu3HAKOB PABHOYCKOPEHHOTO JIBHIKEHHS.

Habmronenue IBIKEHAS TeNa 110 OKPYKHOCTH.

Habmoznenyie Mexanunueckux sIBTICHHH, IPOHCXONSIEX B CHETeMe 0TcuéTa « TerexKkay IpH e PaBHOMEPHOM U YCKOPEHHOM ABHIKSHHH
OTHOCHTEJIEHO KaOuHeTa (QH3UKH.

Habmonenne pasaoBecus Tei1, CBOGOAHOTO TajieHNs, KOJIeOaHHs MasTHAKA B HHEPUUATLHBIX CHCTEMAX KaK HOJITBEPHK/ICHHE TPHHITAIIA
OTHOCHTEJIBHOCTH.

3aBUCHMOCTD YCKOPEHHS Tela OT €r0 MACChl 1 JIeHCTBYIOMIEi Ha HEro CHJIBL

HabmioieHnue paBeHCTBA CHII [P B3aHMOIEHCTBHH TEIL.

Vzsmenenne Beca Tena IpH YCKOPEHHOM JBHIKEHHH.

Ilepenaua ummynbca IpH B3aUMOIEHCTBHH Tl

IIpeo6pa3oBanus SHEPIHU PH B3aHMO/ICHCTBHH TEIL

Coxpanenye HMITyIbca IPU a0CONIOTHO HEYIPYTOM B3aHMOACHCTBHH.

CoxpaBeHue HMITyJIbca IIPH YIIPYTOM B3aHMOCHCTBHA.

HabmroneHne peak THBHOIO JIBHKEHHUS.

Coxpanenne 5Hepriu npu cBo6OIHOM NaJICHHH.

Coxpanenne 3Hepruy Opy ABIKESHHAM TeNa M0J AeHCTBHEM IIPYKHHEL

JIabopamopusie pabomsi u onvimet.

KoHcTpynposanue TpakTa ;Ui pasroHa H JaIbHEHIIero paBHOMEPHOTO BHYEHHS [IAPHKa HIIH TENEKK.

Omnpezenenne cpeHeli CKOPOCTH CKOIbXeHHs GPycKa HIIH JABIYKCHHS IIAPHKA [0 HAKIOHHOH IUTOCKOCTHL

Omnpezienenne ycKOpeHHS Tella IPH PABHOYCKOPEHHOM JIBEIKEHHH II0 HAKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBECHMOCTH ITyTH OT BPEMEHHE HPH PABHOYCKOPEHHOM JIBHIKEHHH (€3 HauabHOM CKOPOCTH.

IIpoBepka rUMOTE3HI: €CIU MPH PaBHOYCKOPEHHOM JBHIKEHHH (€3 HAYahLHOM CKOPOCTH IyTH OTHOCSTCS KAK S HEUSTHBIX YHCEI, TO
BpeMeHa 0JIMHAKOBEL



ONEKTPOMATHATHOE TIONE. OIEeKTPOMArHMTHbIE BONHHEL. CBOMCTBA SMEKTPOMArHMTHHIX BONH. IlIKana 5eKTPOMArHATHBIX BOJIH.
Hcnosnp30Banue 1eKTPOMArHUTHBIX BOJH ISl COTOBOH cBs3d. Pamuonokanus. Kocmmaeckas cBsss.

SneKTpoMarHuTHas pupo/ia ceeta. CKOpocTs cBeta. BomHOBbIe cBoifcTBA CBeTa: HHTEpP(EPEHIA H AH(PAKITHS.

Hemoncmpauyuu.

CaolicTBa 3JIEKTPOMArHATHBIX BOJIH.

Wurepdepenius u qudpaxnus ceera.

Jlabopamopusie pabomoi u onvimol.

H3yyeHne CBOMCTB 5JIEKTPOMATHATHBIX BOJH C IOMOIIBI0 MOGHIBHOTO TenedoHa.

IIpoBezienne onpIToB M0 HabMOAeHNIO HHTEPQEPEHIHH U TH(PAKINH CBETA.

Pazgen 11. CBeToBbIe sIB/IeHNA.

JlygeBas mozennb cBeta u reomMerpuyeckas ontuka. Mctounuxu ceera. IIpsvonmseiinoe pacmpocTpaHeHue cBeTa. 3arMeHHs ConHma u
Jlynsr. Otpaxenue cera. ITnockoe 3epkao. 3akon orpaxenus ceera. [TocTpoenne n3o6paeHuii, chopMHPOBAHHBIX 3€PKAJIOM.

Ipenomiienne cBera. 3akom mpenomienust cBera. IlonHoe oTpakenme cpera. MCIonb30BaHHE IIOHOTO OTPAYKEHHS B ONTHUECKHX
CBETOBO/IaX, OIITOBOJIOKOHHAS CBS3b.

Jlnnza, xox mydedt B mumze. Dopmyna ToHKOH muE3BL [locTpoenne M306pakeHHii, CHOPMUPOBAHHBIX TOHKOH NHH30MH. OnTHYECKAs
cucTeMa (hoToanmnapara, MUKpOCKOIa i Teneckona. I'1as, kak onTayeckas creTeMa. Bimsopykocts 1 JIaJTbHO30PKOCTD.

Pasnoxenue Gemnoro caeta B ciiextp. Onbirs HeroTona. CloskeHne cieKTpaIbHBIX [BeToB. JIUCIepeHs cBeTa.

Hemoncmpayuu.

IIpsmonuHeitHoe pacnpocTpaHeHHe cBeTa.

OrpaxeHue cBera.

ITony4yenne n3o6pazkenuii B ITIOCKOM 3epKaJie.

IIpenomnenue ceera.

OnrHyeckuii CBeTOBOL.

Xox nyueit B coGuparomeit un3ze.

Xon ydeii B paccenBaroneii IuH3e.

INonyuenne u306pakenuii ¢ IOMOIIBIO JIHH3.

Ipuaiwn peficTers doroannapara, MUKPOCKONA H TETECKOIA.

Mozens riasza.

Paznoxenue Gemoro ceera B ClEKTP.

IMonyuenne Geyoro cBeTa IpH CIOKEHUH CRETA PA3HBIX [[BETOB.

Jlabopamopnuie pabome: u onvimol.

Hcenenosanye 3aBHCHMOCTH yIiia OTPasKEHHUs CBETOBOTO JIy4a OT YIJIa MaIeHH.



OIHCaHHE SBJICHUH HA OCHOBE NPHMEHEHHs (U3MYECKHX 3HAHWIL, UCCIe0BaTeNbCKAE JAeicTBrs (BRIIBHKEHUE THIIOTES, IOCTAHOBKA LEIH 1
IIIAaHKPOBAHHE UCCICIOBAHNs, aHATH3 JAHHEBIX U [10JyYeHHE BEIBOIOB).

IpeamournTenbHOM GOpMOIt OCBOCHMS MOy ABJISETCS IMPAKTHKYM, IIPOrpaMMa KOTOPOT'0 BKIIOUAET:

PCIICHHE 3a/a4, OTHOCAIUXCA K Pas3jMYHBIM pasfiellaM M TemaM Kypca GH3HKH, B TOM YHCIE 3ajay, HHTEIPHPYIOMIHX COJepiKaHHe
pasHBIX pa3/eioB;

BBIIOJIHEHHE J1ab0opaTopHBIX paboT ¥ OmBITOB (BKOuas paboThl W ONBITHI W3 IlepedHeil Kk pasjenam Kypca) B YCIOBHIX
CaMOCTOATEIBHOTO IUIAHHPOBAHUA IIPOBEJCHHMs MCCIENOBaHUS, BbIOOpa ¥ OOOCHOBAaHHMS MeTOJa W3MEpPeHHs BelTH4IHH, COOPKH
9KCIEPHMEHTAIBLHON YCTaHOBKH;

BEIIIOJIHCHHE MPOOJIEMHBIX 3a/[aHHil IIPAKTHKO-OPHEHTHPOBAHHOIO XapaKTepa (3aJanns 10 €CTECTBEHHO-HAYIHO IPAMOTHOCTH), B TOM
YHCIIE 3a/IJaHHH C MEKIPEIMETHBIM COICPKAHIEM;

paboTy Haj IPYINIOBEIME HIIH HHAMBHyaIbHBIMY POEKTAMH, CBI3AHHBIMH C COJEPKAHHEM Kypca (QH3HKH.

W3yveHne NOBTOPHTENEHO-0000INAIONIEr0 MOLYIS MOXKET 3aKAHUIHBATHCS IPOBEJIEHHEM JHATHOCTHYeCKOi paborhl 3a Kypc (QH3HKH
yriiyOI€HHOIO ypOBHS, BKIIOUAIONIEH 3ajaHus pasHOrO YPOBHS CJIOKHOCTH. Pe3ynpTaThl BBINONHEHHS JHATHOCTHYECKOM pabOTH MOTYT
TIOKa3bIBaTh CTENEHb I'OTOBHOCTH O0Y4YarOINMXCsl K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY M0 (DH3HMKe, a Tak)Ke CBHIETENLCTBOBATH O
JAOCTHIHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOH I'PaMOTHOCTH.



HHTEPEC K MPAKTHYECKOMY H3Y4ECHHIO NPO(ecCHil, CBI3aHHbIX ¢ (PH3HKOIM;
o 7)3K0J102UMECKO20 60CHUMANHUA:

OpPHUEHTAIUA Ha MPUMEHEHHE (QH3MYCCKUX 3HAHHM JUIS pelleHHs 3a7a4 B 00JacTH OKpysKaromell cpebl, MIaHHpOBaHHS MOCTYNKOB H
OLCHKH HX BO3MOXHBIX IOCIIECTBAH IS OKpYIKalomeif cpe/ibl;

OCO3HaHKE IMO0AIBLHOIO XapaKTepa SK0JIOTHYECKUX IIpoOJieM U yTell HX peleHust;
o S)adanmayuu Kk USMEHAIOUUMCA YCIOGUAM COUNANLHOT U NPUPOOHOIT CPedbl:

HOTPeOHOCTh BO B3aMMOJCHCTBHH IPH BBIIONHEHHH HCCIICIOBAHHI H IIPOEKTOB (PH3MYEcKoil HApaBIEHHOCTH, OTKPHITOCTh OIBITY K
3HAHHUSAM JIPYTHX;

IIOBBIICHAE YPOBHS CBOECH KOMIIETEHTHOCTH Y€pe3 IPAKTHIECKYIO e TeIbHOCTE;

nOTpeOHOCTs B (OPMHPOBAHHH HOBHIX 3HAHHH, yMEHHH (OPMYIHpOBAaThH HIEH, HMOHSATHS, THIOTe3bl 0 (H3MYecKHX OOBEKTaX H
SBJICHUSX;

OCO3HaHHE ePUIMTOB COOCTBEHHBIX 3HAHMI H KOMIIETEHTHOCTEH B 00NacTu QU3NKY;

IIAaHUPOBAHHE CBOEI'O Pa3BUTHS B IPHOOPETCHUN HOBBIX (JU3HYECKHX 3HAHMI;

CTPEMJICHUE aHAIU3HPOBATH H BBIABILATH B3aHMOCBSI3H IIPUPO/IBL, OOIECTBA H SKOHOMHKH, B TOM YHCJIE C HCIIOIB30BaHHEM (QPH3HUCCKHX
3HAHUH;

OLICHKA CBOUX IeHCTBHH ¢ YUETOM BIMAHHS Ha OKPYKAIOMIYIO CPELY, BO3MOMHBIX ITI00AIBHBIX IOCIEICTBHIL.

METAIIPEJIMETHBIE PE3YJIBTATDI

B pesynbrate 0CBOeHHS IporpamMmbl N0 (JH3HKEe HA YpPOBHE OCHOBHOrO oOmero obpasoBanusi y yyamnerocss Oyayr chOpMHPOBAHBI
MeTanpeIMEeTHbIE Pe3yJabTaThl, BKIIOYAIOMKE IO3HABATENbHEIE YHHBEPCAIbHBIE YueOHBIE JICHCTBHS, KOMMYHHKATHBHbBIE YHHBEPCAIBLHEIE
yueOHbIe IEHCTBHS], pETyISTHBHEIE YHHBEPCANBLHEIE YIeOHbIE ACHCTBH.

Ilo3naBaTe/IbHbIC YHHBepCAILHbIE YIeOHbIe AeiicTBHA
BbasoBble Joruueckne JgeiicTBas:
BREIABIATE U XapaKTePH30BaTh CYILECTBEHHBIE IPA3HAKHA O0BEKTOB (SBJICHHIH), KIIaCCH)UIIMPOBATE UX;
BEIABIIATE 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B paccMaTpHBaeMBIX (pakrax, JAaHHBIX H HAONIONECHHSX, OTHOCSIMXCA K (H3MIECKHM
SIBIICHHSM;
BEIABIIATE IPHYHHHO-CIIEACTBEHHbIE CBA3H IPH H3YyYCHUH (U3MYECKMX SIBJICHHM W NPOIECCOB, JEJNATh BBIBOJABI C HCIIOIBE30BAHHEM
JeNYKTUBHEIX M HHIYKTHBHBIX YMO3aKIIIOYEHHH, BRIIBUTATh TAIOTE3HI O B3AHMOCBA3IX (DH3MICCKUX BEIIHYHH;



PerynsitusHbie yHHBepcaibHbIe yaeOHbIe JelicTBaN
Camoopranmsanus:
BBISBIISITh IPOOJIEMBI B JKH3HEHHBIX U Y4eOHBIX CHTYAIHsIX, TPeOYIONUX IS PeIIeHHs (pH3MUeCKAX 3HAHMIL,
OPHCHTHPOBATELCS B Pa3IMYHBIX MOJIXOJAX MPHUHATHS PEIICHHH (MHAMBHAyalbHOE, IPUHATHE PElIeHHUs B IPYIINe, IMPHUHSATAE PEeIICHUH
IPYNIIOi);
CaMOCTOSTENbHO COCTAB/ISITh AIIOPHTM peIleHHs (DH3WYESCKO 3a[aud MM [UIAH HCCIEHOBAHUA C YYETOM MMEIOIAXCA PECYPCOB H
COOCTBCHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATE [PE/JIaraeMble BAPHAHTHI PEIIeHHIk;
Jienath BEIOOp 1 6paTh OTBETCTBEHHOCTH 33 PEIICHHE.
CaMOKOHTDO/Ib, IMOHOHAILHBII HHTE/LIEKT:
J1aBaTh aJIEKBATHYIO OLEHKY CUTYAl[H H I[IpE/IJIaraTh IJIaH €& H3MEHEHHS;
OOBSICHATH TIPHIMHBI JIOCTIHKEHHS (HEJOCTIKEHNS]) Pe3yIbTaTOB JATEIHHOCTH, IaBaTh ONEHKY IPHOOPETEHHOMY OIBITY:
BHOCHTH KOPPEKTHBEI B JISATEIHOCTE (B TOM YHCII€ B XOJ BHIIOJHCHUS (H3HICCKOTO HCCIE/0BAHMS WM MTPOEKTA) HA OCHOBEC HOBBIX
0DCTOSTENBCTB, H3MEHHBIIHXCS CHTYAIHH, YCTAHOBIEHHBIX OIMAGOK, BOSHHKIIHX TPY,JHOCTEH;
OLICHHBATh COOTBETCTBHE PE3YIbTATa IIEIH H YCIOBHSIM.
CTaBHTPH CeOfI HA MECTO JPYIOro YeNoBeka B XOJ€ CIOpa MM JUCKYCCHH HAa HAYYHYIO TEMY, HOHAMATh MOTHBBI, HAMEPEHHS H JIOTHKY
JIPyroro.
NpPH3HABATh CBOE MPaBO Ha OMMOKY NpH PEIEHHH (M3HYECKHX 3a1ad WM B YTBEPKICHHIX Ha HAYYHBEIE TeMbl H TAKOE XKe IMPaBO
JIPYyroro.

INPEIMETHBIE PE3YJbTATBI

K xoniy obydeHus ¢ 7 kaacce mpeiMeTHBIE Pe3yIbTaTH Ha YIIIyOJIEHHOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMHPOBAHHOCTE Y YYalIHXCSI
YMEHHI:

HCIIONB30BATh MOHATHS: (PU3HYECKME H XUMHUECKHE SBIECHHS, HA0JIOIEHHE, SKCIEPUMEHT, MOJIENb, THIOTE3a, CAUHAIE QH3HUYECKHX
BEJIMYIWH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHHS BelecTa (TBEpHOE, XKHAKOE, Ta3000pasHoe), MEXaHWYECKOe JIBIUKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSIMONHHEHHOE), TpaeKTOpHs, paBHOAelcTByOmas cwi, jgedopmamus (ympyras, IUIAcTHYECKas), HEBECOMOCTh,
cooOImaromuecs CoCy/Ibl;

YBEPEHHO pasnuyatrs sBjieHus (auddysus, TenaoBoe IBUKESHHE YACTHI] BELIECTBA, PABHOMEPHOE JIBHKEHNE, HEPABHOMEPHOE JIBIKEHUE,
HHEpINS, B3aHMOJEHCTBHE TeIl, PAaBHOBECHE TBEPABIX Tel C 3aKPEIUIEHHON OCHHO BpAIIEHHS, Ilepefada JABICHHS TBEPIABLIMH TeEJIAMH,



aTMOC()EPHOTO JaBNCHHS, ACHCTBHE NPOCTHIX MEXAHH3MOB): (GopMyIIHpOBaTh IPEANONOKEHAE (THIOTE3Y) O BO3MOXKHEBIX PE3YILTATAX
HaOIO/Iennit, CAMOCTOSTENIFHO COBMPATh YCTAHOBKY M3 H30BITOYHOTO Habopa o6opyoBaHuS U (DOPMYITHPOBATH BEIBOJBI;

TIPOBOJMTH NPAMBIE U KOCBEHHBIC H3MEPEHHUS QH3MYECKHX BEIHIHH (PacCTOsSHUE, IPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Tena, cua,
TeMIeparypa, INIOTHOCTD JKHJIKOCTH U TBEPAOIO TeJIa, CHJIA TPEHHS CKOIBKEHHS, JaBlIeHHe BO3/IyXa, BRHITATKHBAIONIAs CHIIa, eliCTByIoImas Ha
TIOTPY>KEHHOE B HKHIKOCTE TeNO, KOS(Q(HUIMEHT HONE3HOro NeHCTBHS MPOCTHIX MEXAHH3MOB) C HCIONB30BAHAEM AHAIOTOBBIX M IH(POBBIX
mpHOOPOB, 0GOCHOBHIBATE BHIGOP METOZA H3MepEeHHS, (EKCHPOBATH MOKA3AHHS OpHOOPOB, HAXO/[UTh 3HAUCHHE H3MEPSIEMOH BEIHYHHBI C
HTOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPHI H3MEPEHHH H OIICHUBATH IIOTPELIHOCTh H3MEPEHHMIT;

IIPOBOZIHTD HECITOMKHBIC SKCIICPHMEHTAJIBHbIC HCCIE[0BAHHs 3aBHCHMOCTeH (hM3MYeCKHX BENHYHH (3aBECHMOCTH MYTH PABHOMEPHO
JBAIKYIICIOCs TeJld OT BPEMEHM JBIDKCHHS TENA, CHJIbI TPEHHs CKONBXKEHHS OT CHJIbI HOPMAILHOTO JaBleHHs, KadecTBa 0OpaboTKH
TOBEPXHOCTEH TENl M HE3aBHCHMOCTH CHIBI TPEHHS OT IUIOMAIM CONPUKOCHOBEHHS TEN, CHJIBI YIIPYrOCTH OT YUIHHEHHS NPYXHHEL,
BEITAJIKMBAIOIICH CHIIBI OT 00BEMA NOrpyXEHHOM YaCTH Tela U OT IIOTHOCTH XHIKOCTH, €& He3aBHCHMOCTH OT IVIOTHOCTH Telld, OT TIyOHHSL,
Ha KOTOPYIO IOTPYXCHO TENO, YCIOBHH IUIABAHWS TEJ, YCIOBHH paBHOBECHS phidara M GJIOKOB): COBMECTHO ¢ YUHTENeM (GOpMYIHPOBATE
3ajlady ¥ ruioTe3y HCCIIEIOBAHUSA, CAMOCTOATENBHO IUIAHAPOBATE HCCIIEIOBAHNIE, CAMOCTOATE/IbHO COOMPATh SKCIEPHMEHTATBHYIO YCTAHOBKY
€ HCIOIb30BAHUCM HHCTPYKIUH, NPEJCTABIATh HOIYYEHHBIE 3aBHCHMOCTH (PH3MYECKHX BEJMYHMH B BHJE TaOmuIl B IpadlHKOB, OCHHBATH
MOIPEITHOCTH, JI€JIaTh BEIBOBI 110 PE3YIBTATAM HCCIIEI0BaHNUS;

COOMIOAATH MpaBMIIa TEXHHKH 0E30IaCHOTo Tpy/ia TIpH paboTe ¢ J1aGopaTopHEIM 000pyIOBaHHEM;

YKa3pIBaTh NPHHIANE! JeHCTBAS NPUOOPOB M TEXHHYCCKHX YCTPOMCTB: BECHI, TEPMOMETp, JMHAMOMETP, COOGIIAIOMHIECS COCYIBL,
GapomeTp, prruar, IONBHKHBI U HEMOMBIKHEIH 60K, HAKIIOHHAS TUTOCKOCT;

XapaKTCpU30BaTh MPUHIHUIIbI ICHCTBHS H3YYEHHBIX IPHOOPOB, TEXHHYECKHX YCTPOHCTB M TEXHOJOIHYECKHX IIPOIIECCOB ¢ OIOpPOii Ha HX
ONHCAHHA (B TOM YHCIIE: MOUIMIHAKHE, YCTPOXCTBO BOJONPOBO/IA, THAPABIHYECKHIA Ipecc, CH(OH, MAaHOMETp, BEICOTOMED, IIOPIIHEBOH HACOC,
apeoMeTp), UCIIOJIb3Ys 3HAHHS O CBOMCTBAX (MH3HYECKUX SBICHAN U HEOOXO0,IHMbIE ¢u3HIecKue 3aKOHBI M 3aKOHOMEPHOCTH;

HCIOJIE30BATh CXEMBl M CXEMaTHYHbIC PHCYHKH H3YYEHHBIX TEXHHYECKHX YCTPOHCTB, H3MEPHTEIBHBIX MPHOOPOB H TEXHOJIOTHUECKUX
IIPOLIECCOB IPH PEIICHUH Y4eOHO-IPaKTHYECKUX 3a0a4;

TIPHBOJMTE TIPUMEPBI (HAXOXUTh HH(YOPMAIMIO O NpHMEpax) IPAKTHYECKOro HCIIONB30BAHHS (PH3MUECKHX 3HAHHH B MOBCEIHEBHOM
KU3HU JUIA obecriedenus 6e30MacHOCTH IPH 0OpaIeHHH ¢ TPHGOPAMHI B TeXHHYECKHMH YCTPOHCTBAMH, COXPaHEHUs 310POBbA H COOIIONCHHST
HOPM 5KOJIOTHYECKOTO IOBEICHNS B OKpY:KaloIel cpene;

OCYIIECTBIIATE OTOOP HCTOYHMKOB HH(OpMAIKK (BH3HYECKOIO colepXaHus B VHTepHeTe, CAMOCTOATEIBHO (DOPMYJIHPYS TOACKOBBIA
3allpoc, Ha OCHOBC HMCIOIIMXCA 3HAHHH M OyTEM CpaBHEHHS DPA3HYHBIX HMCTOYHHKOB BBIAENATH HH(OPMAIMIO, KOTOpas SABJIAETCS
OPOTHBOPEYHBOH HIIH MOXET OBITH HEJIOCTOBEPHOI;



MICTIONB30BAHUEM AHAIOTOBBIX M IU(POBEIX NpHOOPOB, OOOCHOBEIBATH BHIOOP METOjd H3MepeHHs, (UKCHPOBATh IIOKAa3aHMs MPHOOPOB,
HAXO/IUTh 3HAYEHHE H3MEPAEMOH BEIMYHHEI ¢ IOMOIIBIO YCPEIHEHHSI PE3YIBTATOB CEPHN N3MEPEHUIl H OIICHHBATH IIOTPEIIHOCTh H3MEPCHMH;

IPOBOJHTE 3KCIIEPHMEHTAIBHBIE MCCIIEA0BAHHUS 3aBUCHMOCTE]l (M3M9ecKiX BeJIHUHH (3aBHCHMOCTH JIaBICHHS BO3/lyXa 0T ero 00séMa 1
HarpeBaHHA HIH OXJAXKICHHSI, HCCIEOBaHHE ABJICHHS TEIUIOOOMEHa NPH CMENIMBAHHUH XONOJHOH H ropsded BOMABL, 3aBHCHMOCTH
COIIPOTHBIICHHS IIPOBOJHHUKA OT €r0 JUTHHBI, TIOIIA/H ITONEPEYHOT0 CEYEHHS H YIeJIBHOTO COIIPOTHBIICHHS BEIIECTBA IIPOBOIHAKA, CHIIBI TOKA,
MPOTEKAIOIIETO Yepe3 HPOBOJAHMK, OT HANPSKEHHs HA NPOBOJHHKE, HCCIENOBAHHE IOCIENOBATEIBHOTO M Iapaliel[bHOr0 COCAMHCHHH
IIPOBOJHHKOB): COBMECTHO C YuuTeNeM (POpMYIHpoBaTh 3aJadyy H I'MIIOTE3Y HCCIENOBaHHS, CaMOCTOSTENIBHO IIAHHPOBATh HCCIIE/I0BAHHE,
CaMOCTOATENFHO COOMPATh SKCIIEPUMEHTAIHHYI0 YCTAHOBKY C MCHOJIB30BAHHEM HHCTPYKIMH, IPENCTABIATH IOJYYCHHEIC 3aBHCHMOCTH
(H3MYECKUX BEMYHH B BHJIE TaOIuN i rpadMKkoB, OIEHHBATH IOTPEIITHOCTH, JAelIaTh BRIBOBI ITO Pe3yIbTaTaM HCCIICI0BaHU;

coOmoaTh npaBiia 6€30IacHOro TPyAa pu padoTe ¢ 1adopaTOpHEIM 000pYIOBAHHEM;

XapaKTepH30BaTh NPHHIHIIL AHCTBHS H3YYEHHBIX IPUOOPOB, TEXHHYECKHX YCTPOHCTB U TeXHOIOTHYECKMX MPOLECCOB C OMOPOH Ha HX
OIHCaHUS (B TOM YHCJIE: CHCTEMA OTOILICHHS JOMOB, THTPOMETD, TIapoBas TypOuHA, aMIIepMeTp, BONETMETP, CIETUHK JIEKTPHIECKOH IHEPIHH,
3JIEKTPOOCBETHTEIIbHBIE NPHOOPHI, HArPEBATENLHEIE HIEKTPONPHOOpPE! (IIPHMEpPHI), TIPEAOXPAHHTEIH H HX INPHMEHEHHE B OBITY M TeXHHKE,
IPHMEHEHHE [IOCTOSAHHBIX MATHATOB, JIEKTPOMATHATOB, 3JIEKTPOIBATATENb IIOCTOSIHHOTO TOKA), HCIONB3Ys 3HAHUS O cBOHCTBAX (HU3MUCCKHX
sBJICHHH, He0OX0/MMBIe (PH3HYECKHE 3aKOHBI H 3aKOHOMEPHOCTH;

pacHo3HABATH MPOCTHIE TEXHUYECKHE YCTPOKCTBA U M3MEPHTENBHBIE MPAOOPHL IO CXeMaM H CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIA
TEPMOMETP, TEPMOC, IICHXPOMETD, THTPOMETP, /IBUraTellb BHYTPEHHETO CTOPaHHs, SIEKTPOCKOII, PEOCTaT), COCTABIIATH CXEMBI JJIEKTPHICCKAX
Leleif ¢ OoCIeA0BaTebHBIM H apaJLIeIbHBIM COSINHEHAEM IIEMEHTOB, Pasinyas yCIOBHbIE 0003HAUCHHS DIEMEHTOB JIEKTPHIECKHIX [EIeH,
HCIIONIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKH H3YYEHHBIX TEXHHYECKHX YCTPONHCTB, HM3MEPHTENBHBIX NPHOOPOB M TEXHONOIHYECKHX
IPOILIECCOB NPH PENICHUH yIeOHO-IIPaKTHYECKHUX 3a1ay;

IPHBOMTH TPHMEPH! (HAXOMUTh HH(POPMAIKIO O MPEMEPAX) NPAaKTHYECKOTO HCIONb30BAHMS (DH3MYESCKHX 3HAHMN B MOBCE/IHEBHOMH
KU3HA 11 obecrieueHns 6e30NacHOCTH TPy OOpalleHuy ¢ MPUOOPAMH H TEXHAYECKUMH YCTPOHCTBAMHA, COXPAHEHHS 370POBb U COOIIONCHH S
HOPM DKOJIOTHYECKOI'O IMOBEJECHHUS B OKpY>KaroLeH cpele;

OCYIIECTBIIATh HOMCK HH(pOpMAaIMU (Pu3mdeckoro cojepikanus B MHTepHETe, CaMOCTOATENLHO (GOPMYIHpPYs NOMCKOBBIH 3ampoc, Ha
OCHOBE MMEIOIIMXCs 3HAHUI U CPABHEHHS JONOJHATEIBHBIX HCTOYHNKOB BBIIEISTE HHGOPMAIHIO, KOTOpAs SBJISETCS MPOTHBOPCUMBON HIH
MOXXET OBITH HEIOCTOBEPHOIH;

HCIOJIB30BaTh IIPH BHIIOJHEHHH Y4YeOHBIX 3aJaHHil HaydHO-TIONYISPHYIO JHTEpaTypy (H3HYECKOro cojepXkaHHs, CIPaBOYHBIC
MarepHajibl, PeCypchl ceTH WHTepHeT, BlafeTh NpuéMaMH KOHCIEKTHPOBAHHS TEKCTa, Mpeo0pa3oBaHMd MH(GOPMAIMH M3 OJHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;



IlosicHuTEAbHAA 3aIHCKA
Kanenzapusii yd4eGHbIM Trpadguk COCTaBIeH Ui OCHOBHOH 00meoOpasopaTenbHOH
IIPOrpaMMBI CPEAHETro 001ero 00pa3oBanus B COOTBCTCTBHH:
- cuacTeio 1 crareu 34 @enepanpHoro 3akona ot 29.12.2012 Ne 273-®@3 «06 obpa3zoBanyu
B Poccuiickoit ®enepanumny;
- CII 2.4.3648-20 «CaHMTApHO-IMHIEMHOTIOTHYECKHE TpeOOBaHUA K OpraHH3aluiM
BOCIIMTAHHS ¥ OOYUYEHHUs, OT/(bIXa U O370POBJICHHS JETEH U MOIOIEHKHY,
- CanlluH 1.2.3685-21 «['urmeHudYecKHe HOPMAaTHBBI H TpeOoBaHus K OOECIICYCHHUIO
GezonacHOCTH U (1H) 6e3BpEIHOCTH A1 YetoBeka (PakTOpOB cpe/ibl OOUTAHHY),
- ®I'OC COO, yTeepiKIeHHBIM nprKa3zoM Munmnpocsenienus ot 17 mas 2012 1. Ne413;
- ®OII COO, yreepxaeHnoi mpukazoM Munnpoceenenus ot 18 mas 2023 Ne 371.

1. IaThl HAYAIA H OKOHYAHHA Y4e0HOr0 roaa
1.1. Jlata mauana yueGuoro roga: 02 centsops 2024 rona.
1.2. Jlara oxoHuanus ydeOHoro roja aua 10-x kmaccos: 24 mas 2025 roza.
1.3. Jlata okoHYanus yueGHoro roxa juust 11-x knaccos: onpenensercsa pacnucanuem [HA.

2. Ilepuoasi 06pa3oBaATEILHOM IEATEIBHOCTH
2.1. IIpoomKUTEIBHOCTD YIeOHOTo roja:
- 10-e xiaccer — 34 yueOHBIX Hezeny;
- 1l-e knacesl — 34 Hememn 6e3 yuera THA".
2.2. IlpoJo/mKkuTenbHOCTh yYeOHBIX MEPHOJIOB N0 YETBEPTAM B YUeOHBIX HEJENsX H yd4eOHBIX
AHAX

Jama IpooondicumenvHocme
Vuebuwiii nepuoo H : Konuuecmeso Konuuecmeso
auano Oxonuanue v
yuebHuix HeOenb |  yuebHuIX OHell
| ueTBepTH 02.09.2024 27.10.2024 8 48
Il veTBepTH 05.11.2024 29.12.2024 8 47
I1I yeTBepTH 13.01.2025 22.03.2025 10 59
IV geTBEpTH 31.03.2025 24.05.2025 8 44
Hmozo ¢ yuebrom 200y 34 198

* Cpoxku nposenenns 'TMA-11 ycramasmmsator Munnpocsemenus u PocoGpranzop.

3. IIpox0.ZKHTEJIBHOCTh KAHUKYJI, NPA3THIYHBIX H BHIXOIHBIX JHeil

Kanuxyasapuutii Jama Ipooonaicumenvrocmo kanuxyn,
nepuoo Hpoan i e NPAZOHUYHBIX U BbIXOOHBIX OHEN 6
KANeHOAPHbIX OHSX
OceHHIE KAaHHKYJIBI 28.10.2024 04.11.2024 8
3UMHHIE KaHHUKYJIBI 30.12.2024 12.01.2025 14
BecenHue KaHHKYJIBI 23.03.2025 30.03.2025 8
ITpasaHuyHbIe THH 6

* Jins oBy4arompxes 11-x k1accoB y4eGHEIH roJ| 3aBepIIAcTCS B COOTBETCTBHH C PACIIHCAHHEM

I'MA.

- 1o obmecTBo3HaHMIO s yuyamuxcs 10T kmacca

4. CrapToBasi THATHOCTHKA
CraproBasi MarHOCTHKA IPOBOJNTCA Oe3 mpekpaimeHns o6pa3oBaTeNbHOM AeITeNbHOCTH
IO IpeMeTaM y4eOHoro miana s yqamuxcs 10 knaccos ¢ 17.09.2024 r. mo 27.09.2024 1.
- TI0 PyCCKOMY A3BIKY H MaTeMaTuke Jyis ydamuxcs 10 xiaccos
- 1o ¢pusuke qng yqamuxcst 10A, 105 knaccos

- 10 XuMuH Ui yyamuxces 10B knacca

5. Bxogable KOHTpoOIBHBIE PAGOTHI




4acToTa KoJIeDaHuii, IepHO/T MATEMATHIECKOrO B IIPYKHHHOIO MAsTHHKOB, JUIHHA BOJIHBI, TPOMKOCTh 3BYKA M BBICOTA TOHA, CKOPOCTH CBETA,
TIOKa3aTe)lb MPEeITOMICHHS CPEbI), IPH ONHCAHMM IPABHIBHO TPAKTOBATH (PH3UUECKHIT CMBICI HCIIONB3YEMbIX BEJIMYMH, HX 00O3HAYECHUS U
CTMHHIBL (PU3AYECKHX BETHYHH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOLIUE JAHHYIO (QH3HYECKYI0 BEITHYMHY C APYTUMH BEJIMYUMHAMH, CTPOHTH
rpaQ UKy H3yYeHHBIX 3aBHCHMOCTEH (PU3NYECKHX BETHYMH;

XapaKTepH30BaTh CBOMCTBA Ten, (U3MYeCKHEe SBIEHHS M MPOIECChl, HCHOIB3YS 3aKOH COXpaHEHHsI PHEpIHH, 3aKOH BCEMHPHOrO
TATOTCHHS, TIPHHIIAT CYNECPIIOSHIME CHUJT, IPHHIHEI OTHOCHTENbHOCTH [amuiies, 3akoHbl HBI0TOHA, 3aKOH COXPAHEHHS HMITYJIbCA, TEOPEMY O
KHHCTHYECKOH 3HepruM, 3akoH ['yka, 3akon BepHymwmi, 3aKoHBI OTPaXKCHHUSA ¥ TIPEIOMIIEHHS CBeTa, (JOPMYIY TOHKOH JIHH3BI, IJIAHETAPHYIO
MOZCIIb aTOMa, HYKIOHHYIO MOJIE/Ib AaTOMHOIO S1pa, 3aKOHBI COXPaHEHHs 3aPs0BOT0 H MACCOBOTO YHCEN IPH SISPHBIX PeaKIHsX, IPH 3TOM
pasjiMyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA H €r0 MaTEMATHUECKOe BhIpaXKEHHE;

CTPOHTh (pH3MYECKHE MOJIENH PEATbHEIX 0OBEKTOB, IIPOLECCOB M SABJCHHH, BBUIEIATH IIPH 3TOM CYNIECTBEHHBIE H BTOPOCTEIECHHBIC
CBOHCTBA OOBEKTOB, MPONECCOB, SIBJIEHHH, NPUMEHSTH (prsuueckne Momenn s oObsCHEHHs (PU3MYECKHX NIPOIECCOB H PEHICHHS YUeGHBIX
3aJ1a4;

OOBACHATL (PHU3UYECKUE SABNECHHS, IPOIECCHl H CBOWCTBA TeL, B TOM YHCIE B KOHTEKCTE CUTyalull IpaKTHKO-OPUEHTHPOBAHHOTO
XapaKTepa, H peuaTh KaueCTBEHHBIC 3a[a4d, B TOM WYHCIE TpeOyIOMHe YHCIEHHOTO ONEHWBAHHS XAPAKTCPHBIX 3HAYCHUIL duznIecKuxX
BCIIUYMH, IIPH TOM BBIOHPATh a/IEKBATHYIO (DH3MUECKYIO MOJENb, BEIBISTH NPHYHHHO-CIIE/ICTBEHHBIE CBA3H M BEICTPAHBATH JIOTHYECKYIO
IEIOYKy paccyxIenuii u3 2—3 1IaroB ¢ oNopoil Ha M3y4eHHBIE CBOMCTBA (PM3HUECKHX SBICHWMI, (Gu3HYecKue 3aKOHEI, 3aKOHOMEPHOCTH ¥
MOJICIIH;

YBEPEHHO peliaTh pAcuETHBIC 3aJadd [0 H3y4aeMbIM TeMaM Kypca (U3HKH, BRIOMpas aJeKBAaTHYIO (H3HUECKYIO MOJCTb, C
HCIIONE30BAHUEM 3aKOHOB M (DOPMYJI, CBS3HIBAIOMIUX (DH3HUECKHE BETHUMHEL, 3aIUCHBATE KpaTKoe YCIOBHE M pa3BEPHYTOE peIeHHE 3aadm,
BBIABIIATH HEAOCTAIOUIME HIIH M30BITOYHBIE JIAHHBIE, 0GOCHOBBIBATH BHIOOP METONA PEICHHS 3aJa4d, UCIOIb30BATH CIIPAaBOYHBIE JaHHBIE,
IIPUMEHATE METOJBI AHAIM3a pa3MEPHOCTEH, HCIONB30BATh TIpadUUYecKHe METOAbI pPEIIeHHs 337ad, HPOBONHTH MAaTEMATHICCKHE
IpeoOpa3oBaHys M pacuéThl, OLEHHBATh PEATHCTHYHOCT IIONYYEeHHOTO 3HAYEHHs (H3HYECKOH BEMYMHEI H ONpEJEIATh PasMEPHOCTH
(u3MYecKoil BeIHYHHEL, 0Ty YEeHHOM IIPH pelIeHUH 3a/1a4H;

Pacmo3HaBaTh NPOOIEMEI, KOTOPHIE MOXHO DPEIIMTh IPH ITOMOIH (pU3MYIECKHX METONOB, M NpPEIIaraTh OPHEHTHPOBOYHBIH CIOCO6
PCIICHNA, B OINHCAHHH MCCJICTIOBAHMA paclO3HABATH MPOBEPSEMOE IIPEINONOXNKeHHe (THIOTe3y), ONECHHBATH IPABHIBHOCTh IIOPSAKA
IPOBEACHHs HCCIICI0BAaHHSA, HHTEPIIPETHPOBATh NOIyYEHHBIH Pe3y/IbTaT;

IPOBOJMTE ONEITHI 110 HAOIIOACHHIO (PH3HYECKHX SBICHUH MM (H3HIECKUX CBONCTB Tel (u3y4enue Broporo 3akoHa HeioToHa, 3aK0oHA
COXpaHEHHs SHCPI'H, 3aKOHA COXPAHEHHA MMIIY/bca, NeHCTBHE 3aKOHAa BepHYILIN W BO3HHKHOBEHHE MOIBEMHON CHIIBI KPhUIA, 3aBHCHMOCTE
nepuoaa KojiebaH|i NPYKHHHOTO MAasTHHKA OT MACCHI rpy3a H XECTKOCTH NPYKHMHBI U HE3aBHCHMOCTE OT aMIUTMTYIBI MAJILIX KOJIeOaHHii,
NpsIMOIHHEHHOE PacIpOCTpaHEHHE CBeTa, pasliolKeHWe Oeloro cBeTa B CIIEKTP, U3yYeHHE CBOMCTB H300payKeHHUs B IUIOCKOM 3€pKajie H
CBOMCTB H300paXceHNs IpeaMeTa B colHparomiell TuH3e, HAGMOJEHNe CIUIONIHBIX M JTHHENYATEIX CIIEKTPOB H3IyueHHs): (OPMYIHPOBATH



UCTIONIL30BATh  IIPH  BBIIOJHEHUH Y9eOHBIX 3aMaHuil HayYHO-HONYISPHYIO JMTeparypy (HM3MYecKOro COJEePHKAHHs, CIPABOYHbIE
MaTepHalkl, pecypcrl cetd MuTepHer, BrajeTh NpHEMaMH KOHCIIEKTHPOBAHHS TEKCTa, IpeobpasoBaHmst MHGOPMALMA M3 OHOH 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHEIC IMCHMEHHBIE H YCTHEHC COOOLICHHS HA OCHOBE HH(OPMAIMH W3 HECKOJBKAX HMCTOYHHKOB (DH3MUECKOro
COACPIKaHMs], TyONHYHO NPEICTABNATE PE3yNbTaThl IPOEKTHOH WM HCCIIE/0BATENHCKON NEATelFHOCTH [P 5TOM I'PaMOTHO HCIIONB30BATH
M3YHCHHBIH TOHATHHHBIA aNlapar M3y4aeMoro pasjena (U3HKH B CONPOBOX/IATh BHICTYIUICHHE IIpe3eHTAIHel ¢ ya€ToM ocobeHHOCTEH
ayJIUTOPHH CBEPCTHHKOB.



Pa3jen 4. /laBiienne TBEPABIX TeJl, JKHAKOCTEH U ra3os

4.1 Jasnenue. Ilepenata napieHus TBEPALIMH 5 http://nau-ra.ru/
TeJIAMH, XKHUIKOCTSIMH H ra3aMu
4.2 JlaBiieHHe KHAKOCTH 6 http://college.ru/fizika/
43 Ainoodepios NaaNewRS 5 http://college.ru/fizika/
i JleiicTBHE KHIKOCTH H ra3a Ha '3 5 http://college.ru/fizika/
: HOTPYKEHHOE B HAX TEJIO
Wroro mo pazaeiny 28
Paznen 5. PaGora 1 MOIHOCT. JHEPIrus
http://school-
5.1 Pa6Gora 1 MOIHOCTB 6 collection.edii
- 5 http://school-
. IIpocTeie MeXaHH3MBbI 8 eellection ot
 http://school-
5.3 Mexanudeckast SHEPIHs 5 collection.edu.ru
Wroro no pasgery 18
Pasnen 6. IloBTopuTebHO-0000 1 aK0MIHIT MOTYIH
6.1 IToeTOpHTEIEHO-0000 A0 MOTYIIH 5
Hroro no paszueny 3
OBILEE KOJIMYECTBO YACOB IIO 102 11

IMTPOTPAMME




9 KJIACC

Koaugecrso qacos

Ne HanmenosaHue pasaesios u Tem JnexTponHsbie (HHGpoBbIE)
n/m IPOrpaMmbI Beero Kontpoasusie | Ipaririecke obpazoBaTeIbLHBIE PecypChI
padoTsI paboTnl
Paszgen 1. Mexann4eckne siBIeHHs
11 MexannuecKoe JBIKEHHE H cIOCOGHI ero 31 1 1 bubmorexa IIOK
’ OIHCaHHUS . https://m.edsoo.ru/7f41a4a6
E bubmmorexa IJOK
v e = . https://m.edsoo.ru/7f41a4a6
bubmumorexa IJOK
k5 L L 1 4 hitps://m.edsoo.ru/7f41a4a6
Hroro 1o paszneny 71
butmmorexa IIOK
o VIS BOGnN U : https://m.edsoo.ru/7f41a4a6
bubnuoreka IIOK
2.2 1
Menppcamae Mor ey " : hitps://m.edsoo.ru/7f41ada6
Hroro no pazueny 15

Pazjen 3. DrexTpomMarHnTHOE 10JTE M 3/I€KTPOMATHATHBIE BOHDI

31 DIIeKTPOMarHuTHOE 0JIE U 6 bubmmoreka IJOK
’ ANEKTPOMAarHUTHEIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pasznen 4. CBeToBbIe ABJICHHS




bubmuotexa [JOK

4.
] SR UM el R s . https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4.2
JIuu3e! 1 onTHUECKHE IPHGOPLI 9 1 it /fm edlson mul b Takat
bubmuorera [JOK
4.3 P
3 azJoxeHune GeIoro CBeTa B CIEKTP 2 https:/fin.edsoo ol ifiladat
HWrtoro no pazneny 19
Pazpnen 5. Kanrosble aBiienus
5.1 Hcmyckanue u noriomenue aTom 4 Batlmmerars IOk
’ ¥ = i hitps://m.edsoo.ru/7f41a4a6
bubmiorexa [[OK
2 g
# FERRAE S e & . https://m.edsoo.ru/7f41a4a6
bubmoreka [JOK
5.3 S
Bl 5 https://m.edsoo.ru/7f41ad4a6
Hroro no pasumeny 19
Pasnen 6. IlosTropuTe/isHo-0606maromuii Moay.is
6.1 Mexanuyeckue sBiIeHus (HOBTOPATEIBHO- ) bubmuorexa LIOK
' o6o01aronmit MoIyIE) https://m.edsoo.ru/7f41a4a6
6.2 Tensnossle sBNEeHMs (TOBTOPHTENIBHO- 9 bubmoTexa ITOK
’ 06obImaromit MOIYIIE) https://m.edsoo.ru/7f41a4a6
6.3 DNEKTPOMATHUTHEIE SBJICHHS 9 Bubimotexa [JOK
’ (OBTOPHTENBHO-0000IAIOIH i MOTYIIE) https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 6
OBIIEE KOJITMYECTBO YACOB IT1O 136 11

IIPOTPAMME




Paznen 4. [lapieHne TBEPABIX TeJI, sUAKOCTEH 1 razos

Hasinenue. Ilepenaua nasnenus TBEPABIME
Ful TeJIaMH, KHUIKOCTAMH U razaMu : http:/nau-ra.rw/
4.2 JlaBjieHHE XKHIKOCTH 6 http://college.ru/fizika/
4.3 ArMocepHOE JaBIeHHe 5 http://college.ru/fizika/
A JlelicTBHE JKHIKOCTH U ra3a Ha 12 ) http://college.ru/fizika/
g HOTrpyKEHHOE B HUX TEJIO
Hroro no pazzeny 28
Pasznea 5. Pabora m MmomHOCeTh. JHEPrus
51 Pa6oTa ¥ MOLIHOCTE 6 hit ://S_ChOOI'
collection.edu.ru
52 I[TpocThie MEXaHH3MEI 8 2 b ://S_ChOOI'
collection.edu.ru
53 Mexanudeckas SHEpPrus 5 bt ://s.chool-
collection.edu.ru
Hroro no paszueiny 18
Pazpnen 6. ITosTopHTE/IbHO-0000 A0 MIMIT MOy IH
6.1 [TorTOpHTENBEHO-00001IAOIIHI MOLYIIEL 3
Wroro no pasueny 5
OBILIEE KOJIMYECTBO YACOB I1O 102 i

[TPOI'PAMME




TEMATHYECKOE ILTAHUPOBAHUE 7 KJIACC

Koam4aecTso 4acoB ")IeKTPOHHBIE
Ne m HauveHnoBaHue pPa3/iejioB H TeM =
2 IporpaMMbL o onrposasHble | Ilpakrudeckue (uudpoBbie)
paboTsl padoThI obpa3zoBaTeJbHbIC
pecypenl
Pazgen 1. ®u3uka u eé poJib B MO3HAHHH OKPYKAIOIEro MUpa
.3 du3znka — HayKa 0 IPHpOJIe 2 http:/nau-ra.ru/
| ) Du3nyYecKre BeTMIHHb] 4 1 http://nau-ra.ru/
" http://school-
L3 EcTecTBeHHO-HAYYHBINA METO IIO3HAHHS 2 :
collection.edu.ru
Wtoro mo pa3aery 8

Paznen 2. llepponavabHble CBEJCHHS O CTPOSHIH BEMECTBA

http://www.fizika.ru

o M | CrpoeHue BEMECTBA 2

29 JpmKeHue Y B3aHMO/ICHCTBHC YaCTHIL P http://www.fizika.ru
’ BEIIECTBA

2.3 ArperarHsle cOCTOSHHS BEIECTBA 1 http://www.fizika.ru
Wtoro 1o paszaeny |
Pasnen 3. JIBracenne H B3auMo/IeiiCTBHE TeJX

3.1 Mexanngeckoe JIBHKEHHE 10 http://www.fizika.ru

3.2 Wuepuus, Macca, INIOTHOCTE 11 http://nau-ra.ru/

3.3 Cuna. Bugsl ¢ 15 http://nau-ra.ru/
Hroro mo paszeny 36




IIPOBEpAEMOE TIPE/NONIONKERHE (THIIOTE3Y) O BO3MOMKHBIX pe3y/IbTaTax HaGFOICHHH, CAMOCTOSTEILHO COBUpPaTh YCTAHOBKY M3 M30BITOYHOIO
Ha6opa 0GOPyY/I0BAHHNSL, ONICHBAT XO/1 OIBITA H (HOPMYIHPOBATE BEIBO/BL,

POBOJIUT TIPH HEOOXONUMOCTH CEPHIO MPAMBIX H3MEPCHHH, ONpENEIlid CPefHee 3HATCHHE H3MEPAEMOil BEMHYHHBI M OIpPeIeIIL
OTPENHOCTH PE3yJILTATOB IPSMBIX H3MEpEeHHil, 000CHOBLIBATS BHOOP crioco6a m3MepeHns (H3MEPHTENBHOTO Iprbopa);

NPOBOATH KOCBEHHBIE H3MEPeHHs (U3MIECKIX BEIMYMH (CPE/IHss CKOPOCTh M yCKOPCHHE TeNla IPH PaBHOYCKOPEHHOM JIBMKCHHH,
yCKOpeHHe CBOGOIHOTO MajieHns, KECTKOCTh NPYXIHBL, K03h()HIMEnRT TPeHUs CKONLKEHNUS, MEXaHuJecKas paboTa U MOIIHOCTh, 4acTOTa U
mepuojl KojneOaHmil MaTeMaTHYeCKoro M IPYKHHHOTO MasTHHUKOB, dokycHOe paccTosiHEE coOMparomedl NMH3bl U ef ONTHYECKas CHIIa,
panIHOaKTUBHELT (POH) € HCHOJIB30BAHHEM AHAJIOTOBBIX H mEGpoBHIX NPUOOPOB: OOGOCHOBEIBATH BHIOOD METOZAa M3MEPEHHMS, IUIAHHPOBATH
M3MEPEHHS, CAMOCTOSTENHHO COGHMPATh SKCIEPHMEHTAIBHYIO YCTAHOBKY, BBIMACILTE 3HAYCHHC BENMTMHBL H aHATH3HPOBATH OJIy4YCHHEIE
pe3yibTaThl, OLEHHBAs MOrPENIHOCTb PE3yIbTaTOB KOCBCHHBIX H3MEepeHuii;

POBOMTh OKCIEPHMEHTANBHBIE HCCISNOBAHNS 3aBHCHMOCTEH u3MUeCKHX BEMHYMH (3aBHCHMOCTh NYTH OT BPEMEHH IIpH
DABHOYCKOPEHHOM JIBIUKEHHH (€3 Ha4aTbHOH CKOPOCTH, 3aBHCHMOCTb CHJIBL TPEHILS CKONBKCHIS OT CHIIBI HOPMAIBHOTO JaBJeHHs, IEproja
KoJeGanMi MATEMaTHUECKOro MAdTHHKA OT JIJTHHBI HHTH, ONpPEEICHHe YCKODEHHsS CBOOOJHOrO INajIeHHs, HCCIIE[IOBAHHC H3MCHEHHS
BeJTMUMHEI i HANPABICHHS HHAYKIMOHHOTO TOKA, 3aBHCHMOCTB YIIIa OTPAXKCHHA CBETa OT yIila a[CHMS, YIia NPeTOMICHHS OT yIJia TaieHus
CBETOBOTO JIyHa, MCCIEIOBAHAE TPEKOB: H3MEPEHUE HEPrid 9YacTHIR! 10 TOPMO3HOMY IIyTH (o QororpadusiM)): COBMECTHO C YUHTEIIEM
(hOpMyIHpOBaTh 3ajady H TMIOTe3y HCCIICIOBAHHS, CAMOCTOSTENBHO ILIAHMPOBATH HCCIICIOBAHMC, CaMOCTOSITENIGHO ~ cOOMpaTh
SKCIIEPHMEHTAIBHYIO YCTAHOBKY, NPEJCTABIATE HOJy4eHHBIC 3aBUCHMOCTH dusHuecKUX BENUYHH B BHAE Tabmui u rpaduKoB, ONEHHBATH
ITOTPEITHOCTH, JeJIATh BBIBOJIBL IO Pe3yIbTaTaM HCCICAOBAHN,

co6moaTh IpaBmIa Ge3011acHOTO TPy/Ia IpH paboTe ¢ 1abopaTOPHBIM 000pYyIOBAHHEM,;

XapaKTepu3OBaTh PAHIMIbI ICHCTBHSA H3yIeHHBIX IIPHOOPOB, TEXHHIECKHX YCTPOHCTB H TEXHOJOTHYECKHX IIPOLIECCOB € OMOPOH Ha UX
ommcanus (B TOM GHCIE: CIHAOMETp, JaTYHKH IONOXEHHS, PACCTOAHHMS W YCKODEHHs, PaKeTa, SXOJOT, OYKH, MEpHCKOL, ¢oroanmapar,
MHKPOCKOI, TEJECKOII, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETD, KaMepa BHJIbCOHA), HCIIONB3Ysl 3HAHHUS O CBOMCTBAX (PH3MICCKHX
SBJICHHH B HeOOXOMUMBIE (H3MUECKHE 3aKOHOMEPHOCTH, HCIOJIB30BATh CXEMBI M CXEMATHYHBIC PHCYHKH H3YICHHBIX TEXHHIECKAX yCTPOHCTB,
M3MEpHTEIBHBIX IPHOOPOB H TEXHOJOTMYECKHX IPOIECCOB IIPH PEIICHHH yaeOHO-IPAKTHISCKHX 3a/1a4, ONTHYECKAE CXeMBI JUIs TOCTPOCHHUS
M300payKEHHIt B IJIOCKOM 3epKaJie H COOMparomeH IMH3¢;

NPUBOJIMTE IPUMEpPH (HaXO[UTh HH(POPMAIHMIO O IpEMepax) NMPAaKTHYECKOro MCIONb30BAHMs (PU3MUECKHX 3HAHHN B NMOBCCIHEBHOH
JKU3HH JUTs oBecmedeHns 6e30IacHOCTH IIpH 00palIeHH: ¢ NPHOOpaMU U TEXHHYECKHMH YCTPOHCTBAMH, COXPAHCHUS 3/[0POBBA U co0moieHUs
HOPM 9KOJIOTMYECKOTO NOBESICHHS B OKPYXKalomeH cpefe;

OCYINECTBISATh IOMCK HH(OpMamuy (H3HYCCKOrO COACPKAHUI B HHTepHeTe, CaMOCTOATENBHO (OpMYJIMpPYS IOMCKOBBIH 3ampoc,
HAXOJATH IIYTH OIPEIEJIeHHS JOCTOBEPHOCTH MOy 4EHHOH HH(OPMAIHN HA OCHOBE HMEIOIIMXCA 3HAHHHA | JOIOJIHATENEHEIX HCTOYHHAKOB;,



CO3/1aBaTh COOCTBEHHBIC THCHMEHHbIE U KPATKHE YCTHBIE COOOMIEH s, 06001mas HHPOPMAIHIO U3 HECKOILKAX HCTOYHHKOB (PH3HYECKOTO
COIepXaHMs, B TOM YMCIe MyOIHYHO NPEACTABIATH Pe3yNLTaThl IPOEKTHOH HIIH HMCCIE[OBATENHCKOM NEATETLHOCTH, IPH TOM I'PAMOTHO
HCIIOJIB30BATH U3YYECHHBIH NOHATHHHBIN anmapar Kypca QH3HMKH, CONPOBOXKAAThH BHICTYILUIEHHE IIPE3eHTAIHCH;

P BBIIONHEHAH YYCOHBIX NPOEKTOB M HCCIIE/0BAHMHA (DH3MUECKAX IPOIECCOB PACHpejesaTs 00A3aHHOCTH B IPYIIE B COOTBETCTBHH C
TIOCTaBICHHBIME 3aJ[a9aMu, CJICIUTH 32 BBIMOTHEHHEM IUIaHA ACHCTBHI H KOPPEKTHPOBATE €r0, afeKBATHO OLEHHBATh COOCTBEHHBIH BKIA B
JeATEIFHOCTS IPYIINBI, BBICTPAUBATE KOMMYHHKATHBHOE B3aHMOJIEHCTBHE, IIPOABIIAA I'OTOBHOCTE pa3peliarh KOHQIMKTDL

K xonuy oOyuenns ¢ 9 kiacce npeiMeTHbIe Pe3y/bTaThl Ha YIIyOJIEHHOM YPOBHE JOJDKHBI OTPaXkarh c(OPMHPOBAHHOCTD Y YUAIIHXCS
YMEHMIM:

HCIIONB30BaTh NOHATHS (CHCTEMa 0TCYETa, OTHOCHTENLHOCT MEXAHHIECKOTO JIBHXECHHS, HEBECOMOCTD H TIeperpyskH, IEHTp THKECTH,
MEXaHWYECKHE BONHBL, 3BYK, HH(QPa3BYK M YIbTPa3BYK, SJIEKTPOMATHUTHBIC BOIHBI, PEHTICHOBCKOE H3ITydeHHeE, IKAIa 5JeKTPOMArHHTHBIX
BOJIH, HCTOYHUKH CBETa, OJIM30PYKOCTE H JANBHO30PKOCTh, CIEKTPHI HCITYCKAHHA W MOTNIOMEH s, ab(a-, 6eTa- H raMMa-H3/IydeHHs, H30TOIEL,
A/[epHas U TepMOs/IEPHAs SHEPTETHKA) H CUMBOJIMYECKMH SI3EIK (DM3HKH IIPH PeHIEHHH Y9eOHBIX U MPaKTHYECKHX 3a/ad;

YBEPEHHO pa3IW4arh SBICHHA (PABHOMEPHOE M HEPABHOMEPHOE MNPAMOJMHEHHOE IBIDKCHHE, PABHOYCKOPEHHOE HpAMOJIHHEHHOEe
JBHDKCHHE, CBOOOIHOE NAjCHHE Tell, ABIIKEHHME 110 OKPYKHOCTH, B3aHMOJICHCTBHE Tel, PAaBHOBECHE MATEPUATHHOH TOUKH, PeaKTHBHOE
JIBHDKCHHE, HEBECOMOCTH, KOICOATebHOe JBHKEHME (TAPMOHHYECKHE, 3aTyXalollHe, BHIHYXICHHBE KOJeGaHHS), Pe30HAHC, BONHOBOE
IBIDKCHHE (PacIpoCTpaHeHHE H OTPAKCHHE 3ByKa, HHTepdepeHmus u Aadpakuus BOJNH), IPSIMOIHHEAHOE paclpocTpaHeHHe, OTPaKCHHE K
IpeJIOMJICHAE CBETa, IIONHOC BHYTPEHHEE OTPAXCHHE CBETa, PasioKeHHEe OeNOro CBeTa B CIEKTP M CIOKEHHE CIEKTPAIBHEIX LBETOB,
€CTeCTBEHHAsI paJHOaKTHBHOCTh, BOSHHKHOBEHHE THHEHYATOr0 CIEKTpa H3IydYeHHs) IO ONHCAHMIO MX XapakTepHHIX CBOMCTB M HA OCHOBE
OTIBITOB, JIEMOHCTPHPYIOIIHX JTAHHOE (PH3HYecKoe SBIIEHHE;

pacro3HaBaTh NPOABICHHE H3YYCHHBIX (H3MYECKHX SBIIEHHI B OKpYKAIOIEM MEpEe (B TOM 49icjie (DH3HUECKHE SBICHHS B IPHPOJC:
IPHJIABEL X OTIHBEL, JIBIKeHHE IUTaHeT COHEYHOH CHCTEMBI, PEaKTHBHOE JBHKEHHE XKUBBIX OPraHM3MOB, BOCIPHATHE 3BYKOB KMBOTHEIMH,
3eMJICTPACEHHE, CEHCMUYECKHE BOJIHBI, IIYHAMH, 9X0, IBETA Tel, ONTHYECKHE SIBJICHHUS B MpHpoJe, GHOIOTHYeckoe [eHCTBHE BHIAMOLO,
yIBTPaHONETOBOTO H PEHTTCHOBCKOTO H3IIYYeHHH, €CTECTBEHHbIH PajMOaKTHBHEIY (hOH, KOCMHYECKHE TydH, paJlHOAKTHBHOE H3ITyUCHHE
IPUPONHBIX MHHEPAIOB NCHCIBHE Pa/IHOAKTHBHBIX H3JyYeHWI Ha OpPraHM3M UYENOBEKa), IPH 3TOM [EPEeBOJAMTH MPAKTHUECKYIO 3ajady B
y4eOHYIO, BBIJICIIATH CYIECTBEHHBIE CBOMCTBA (MPH3HAKH) (DU3HYECKHX SIBIICHMI,

OIHCHIBATH H3YICHHBIC CBOIMCTBA Tell H PU3HICSCKHUE SBICHUS, HCIONB3Ys (H3HYIECKHe BEIUNUAHEI (CPEIHAA M MTHOBEHHAs CKOPOCTH Tejla
IpH HEPABHOMEPHOM JIBIKCHHMH, YCKOPCHHE, NEPeMEIICHHE IIPH PaBHOYCKOPEHHOM IIPSMOIHHEHHOM JBH)KEHHH, YIJIOBas CKOPOCTS,
IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHIIa TPEHHS, CHIIa YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOJHOIO IIaJIeHHs, BEC Tela, HEHTP THKECTH
TBEPZOTO TeENA, HMITYJIBC TENd, HMITYJIBC CHIIBL, MOMEHT CHJIB, MEXaHHYECKas paboTa H MOLIHOCTH, IOTEHIHANbHAS SHEPrHs Tela, IOTHATOrO
HaJ{ IIOBEPXHOCTBIO 3€MJIH, IIOTCHI[HANIbHAS SHEPIHs CXKATOl NPYKUHbI, KHHETHYECKAs SHEPrusl, [OJIHAS MeXaHWdYecKas SHEprHs, IEpHOL H



HCTIONB3YEMBIX BEIHYMH, HX 0DO3HAYECHHS H €NHHHIBLI (DU3MUECKHX BEIHYHH, HAXOJHTHL (POPMYIBI, CBSA3BIBAIONIHE AAHHYIO (DH3HUECKYIO
BEJIHYHHY C JIPYTHMH BeIHYMHAMH, CTPOHTH I'Pa(UKH H3YYeHHBIX 3aBHCHMOCTEH (PU3NUECKHX BEJIHYHH,

XapakTepHUu30BaTh CBOMCTBA TEIL, (I)I/IBI/I‘IGCKHG ABJICHHA H IIPOLECCHI, HCIIOJbL3Ysl OCHOBHBIC ITOJIOKEHUS MOHeKyHﬂpHO—KHHeTHHeCKOﬁ
TEOpPUH CTPOEHMs BEIIECTBA, YpPaBHCHHE TEIUIOBOro OajaHca, 3aKOH COXPAHEHHS SICKTPHYECKOro 3apsna, 3akoH KylnoHa, NpHHIMID
CYIIepIO3HIHH SJIEKTPHYECKHX IOINeH, 3akon Oma juis ydacTka memi, npasuia Kupxroda, 3akon Oma mig momHol nemm, 3akoH JKOYIS-
JleHna, 3aK0H COXpaHEHUs SHEPI UM, [IPH YTOM Pa3iHyaTh CI0BECHYIO GOPMYIHPOBKY 3aK0OHA U €r0 MATEMATHYECKOE BhIPAKEHHE;

CTPOHTH MPOCTHIE (PU3HUECKHE MOJENH pEalbHbIX OOBEKTOB, IIPOLECCOB M fBJICHHH, BHIIEISATh NPH 3TOM CYIECTBCHHBIE H
BTOPOCTEIIEHHBIE CBOMCTBA O0BEKTOB, NPOIECCOB, ABJICHHI, NPHMEHITh (QH3HIECKHE MOJENH Ui 00BbiACHEHHsS (PH3MUECKHX IIPOIECCOB U
pelneHus y4eOHBIX 3a/1a4;

00BsCHATh (QU3UYECKHE SBJICHHS, OPOLECCH W CBOMCTBA TEl, B TOM YHCJIE H B KOHTEKCTE CHUTyamMil MpPaKTHKO-OPHEHTHPOBAHHOIO
XapakTepa, W pellaTh Ka4eCTBEHHBIE 3a/1a4M, B TOM 4YHCIe TpeOyIoIHe YHMCICHHOTO OICHHBAHMS XapaKTEPHBIX 3HAYCHHH (DH3HUECKHX
BEJIMYKMH, IPH 3TOM BHIOMpPATh aNE€KBATHYIO (H3MYECKYHO MOJIENb, BBISBIATh HPHUAHHO-CIEICTBEHHbBIE CBSI3HM U BHICTPAHBAThH JOTHYCCKYIO
IENI0YKY PacCyKICHUMH ¢ OIopoii Ha H3yuYeHHLIE CBOMcTBa GU3NYecKHX SBICHUH, (DH3HUIECKHe 3aK0Hb], 3aKOHOMEPHOCTH H MOJICIH;

YBEPEHHO pemaTh pacuéTHbIe 3a1a4d (¢ omopoll Ha 2-3 ypaBHEHHS) IO H3yJaeMBIM TeMaM Kypca (pU3MKH, BRIOMpas aJIeKBaTHYIO
(usugecKyi0 MOJENb, ¢ HCIOIB30BAHHUEM 3aKOHOB H (pOpMYJ, CBS3BIBAIOMUX (H3MUCCKHE BEJHYHHE, 3aITCHBATL KPAaTKOE YCIOBHE H
Pa3sBEPHYTOE pelleHHe 3a/layl, BBLIBIMTL HEJIOCTAXOIMe WM U30BITOYHBIE JIaHHBIE, OOOCHOBHIBATH BHIOOD METOJA pEINIEHHS 3ajadm,
HCIIOJIB30BaTh CIIPABOYHBIC JAHHbBIC, MPHMEHSATh METO/bI aHalu3a PasMEepHOCTEH, HCIONB30BaTh rpaduuecKde METOAB PELICHHS 3a/1ad,
IPOBOJTUTh MATEMATHYECKHE NPeoOPa3OBaHUA M PacUEThl, OLEHUBATL PEATHCTHYHOCTE IOIYYEHHOIO 3HAYEHHS (DH3MHUECKOH BEIHYHHBI H
OIpeeNaTs pasMepHOCTh GH3HIECKOH BeITMIHHEL IONYYSHHOM IIPH PeIeHHH 3a/1a4H;

pacro3HaBarh MpoOJeMEl, KOTOPHE MOXHO PElIUTh IIPH IOMOIIH (PH3MYECKHX METOMOB, H NPEIaraTh OPHEHTHPOBOYHEIH CIOCO6
pellieHns, B OIIMCAHMA HCCIICNOBAHNS PACIIO3HABATE IPOBEPSEMOE IIPEAIIONOKEeHHE (THIIOTe3Y), HHTePIPETHPOBATE MOTYYEHHEIH PE3yJIbTAT;

IIPOBOJIATE OIBITHI 10 HAOMIONEHHIO (H3MYECKHX SBJICHUH WIH (H3UIECKHX CBOWCTB Tel (KANHIUISApHBIC SBICHHS, 3aBHCHMOCTE
JaBJEHHs BO3/yXa OT €ro 00bEMa M TEMIIEPATYphl, CKOPOCTH HPOIecca OCTHBAHMS (HAPEBAHHS) IIPH H3Iy4eHHM OT I[BETa H3JIydarouieii
(mornomarimeii) IOBEpXHOCTH, CKOPOCTh HCIAPEHUs BOIBI OT TEMIEPATyphl KHMJIKOCTH U IUIOMATH €& MOBEPXHOCTH, JMEKTPH3AUs Tell H
B3AHMOJICHCTBHE IEKTPUYECKIX 3apsIOB, B3aUMO/CHCTBHE MOCTOSHHBIX MaTHHTOB, BH3YAIH3AIMS MATHATHLIX 1OJIEH TOCTOSIHHBIX MArHHTOB,
JeiicTBHS MAarHATHOTO IIOJS HAa MPOBOJHHMK C TOKOM, CBOHCTBA 3JEKTPOMArHWTA, CBOMCTBA DJIEKTPOJABHIrATeNsl IMOCTOSHHOIO TOKA):
opmyTEpoBaTH NPOBEPAEMOE TIPEAIION0KEHHE (THIOTE3Y) O BO3MOMHBIX pe3yIbTaTax HaOMIOAEHHH, CAMOCTOATENBHO COOUPATh YCTAHOBKY
13 m30BITOYHOTO Habopa 000pyIOBaHuS, OITHCHIBATE XO/] OIHTA H (JOPMYIHPOBATH BHIBOJIEL;

IPOBOJIUTH MpPSAMBIE H KOCBEHHBIE M3MEPEHHs] (H3MYeCKHX BEIMYHH (TeMIeparypa, OTHOCHTENbHAS BIIAKHOCTh BO3yXa, CHJA TOKA,
HAIPSDKEHHE, YJeNbHad TEINIOEMKOCTh BENIECTBA, CONPOTHBIICHHE IIPOBOAHHKA, paboTa ¥ MOIIHOCTHL JIEKTPHUECKOTO TOKA) C



HCIOJIB30BaTh IPHd BHIIONHEHHH Y4YeOHBIX 33JaHdi HAYYIHO-IONMYJIAPHYI JIHTEpAarypy (H3MYecKoro cojep)kasus, CIpaBOYHBIE
MaTepuaikl, pecypchl cerr WHTepHeT, BajeTh NpuEMaMM KOHCIIEKTHPOBAaHHS TEKCTa, IpeoOpasoBaHus HHGOpMAIMK H3 OJHOH 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3maBaTh COOCTBEHHBIE KpAaTKHE IHCHMEHHbIE M YCTHbIE COOOMIEHHS HAa OCHOBe 2—3 HCTOYHHKOB HHQOpPMAIHH (QH3HYECKOro
COJIEpPKaHHUs, B TOM YHCIe IyOIHYHO Jenarh KpaTkue COOOME s O pe3yJibTaTax IPOeKTOB Wi yIeOHBX HCCIIe/[0BaHuUi, IPH TOM IPaMOTHO
HCIIONB30BaTh H3YUEHHBI MOHSTHIHEI anmapart Kypca GH3HKH, COIIPOBOX/IAaTh BEICTYIUIEHHE IIPE3CHTA[HCH;

IIPH BBHIIOJHEHMH y4eOHBIX IIPOEKTOB H HCC/IEIOBaHUl pacmpeesarh 00S3aHHOCTH B TPYNNE B COOTBETCTBHM C IIOCTaBJICHHBIMH
3amauaMH, CJICIUTH 34 BHIIOJHEHHEM IUIaHa JelcTBHH, aJeKBaTHO OLEHHBATh COOCTBEHHBIH BKJA] B JAEATEIbHOCTh IPYINIEL, BBICTPAHBATH
KOMMyHHKaTHBHOE B3aHMOJCHCTBHEE, YUHTHIBAS MHEHHE OKPYKaFOIIHX.

K xoHmy obyuenus ¢ 8 Kiacce IpeAMETHHE Pe3y/IbTaThl Ha YrITyOIeHHOM ypOBHE JOIDKHBI OTPaskaTh CHOPMHUPOBAHHOCTD Y 00y4YaIOIIHXCSA
YMEHUH:

WCIONB30BaTh MOHATHA (Macca W pasMephl MOJIEKYJI, TeIUIOBOE JBIKEHHE aTOMOB M MOJIEKYN, arperaTHble COCTOSHHS BEIIECTBA,
KPHCTAIHYECKAE ¥ aMopdHble Tesa, HACHIICHHBIH M HEHACHIIEHHBIH 1ap, Cmoco0bl M3MEHEHHs BHYTPEHHEH SHEPIUH, JJIeMEHTapHBINA
SNEKTPUYECKHH 3apsijl, IPOBOAHHKH, HOJYIPOBOJHHKM, JTHAJICKTPHKH, MCTOYHHKH MOCTOSIHHOIO TOKA, SJIEKTPHYECKOE ¥ MAarHUTHOE INOJ,
ONTHYESCKAs] CHCTEMA) H CHMBOJIMYECKHI S36IK (DU3MKY [IPH pEeNIeHHH yUeOHBIX H IPAKTHYESCKUX 3aJ1a4;

YBEPEHHO Pa3/Muarh SBJICHHs (TEIUNIOBOE PACUIMPEHHE (CHKATHE), TEMJIOBOE PaBHOBECHE, MOBEPXHOCTHOE HATDKEHHE, CMAdHBaHHE,
KalWUIApHbIE SBJICHUS, HCIApeHue, KOHJEHCANHs, IVIaBIeHHE, KPUCTALTH3AlMs, KHIICHHE, CIIOCOOBI Teliomepeayu (TeIIONpPOBOHOCTS,
KOHBEKI[MA, M3IYYCHHE), TEIUIOBHIE IOTEPH, SNEKTpHU3alus TeJl, B3aMMOIECHCTBHE 3apsjioB, MEHCTBHS SJIEKTPUYECKOTO TOKA, KOPOTKOE
3aMBIKAHKE, B3AUMOJICHCTBHE MATHMTOB, AeCTBHE MarHHTHOTO IIOJISL HA [IPOBOJHHEK C TOKOM) IO OIHCAHMIO HX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, JJEMOHCTPHPYIOIHX JaHHOE (DU3HYECKOE SIBIICHHE,

pacIo3HaBaTh NPOsBIEHNe H3YUCHHBIX (WH3MUECKUX ABICHHE B OKPYXKAOMEM MHUpPE (B TOM YHCIE (U3MYECKHE SBJICHHS B IPHPOZE:
IOBEPXHOCTHBIE M KAIMUIAPHEIE SBICHHS B IIPHPOJE, KPUCTAIEI B NpHpoe, uaydenne CoJHIE, 3aMep3aHue BOAOEMOB, MOPCKHE OpH3EL,
obGpasoBaHue POCHL, TYMaHa, HHEsl, CHera, dJIeKTPHIECKHE SBIEHAS B aTMOC(epe, SNIEKTPHYECTBO JKUBBIX OPraHM3MOB, MATHATHOE [OJIE 3eMIIH,
Apeiip MOMOCOB, POIE MATHHTHOIO TIOJS AN XKH3HH Ha 3eMIe, IIOJPHOE CUsSHUE), IPH 3TOM [IEPEBOJUTH IIPAKTHIECKYIO 3a/ady B yucOHYIO,
BBIIEISATH CyIIECTBEHHBIE CBOHCTRA (IpH3HAKH) (DH3HYECKHX SBICHHH,

OIMCHIBATH M3yUYEHHEIE CBONCTBA TeNl M (pu3uuecKue SBICHHS, HCIOIb3Y QU3HIECKHe BEIMYMHE! (TEMIIEpaTypa, BHYTPEHHSISL SHEPrud,
KOJIFYECTBO TEIIOTH, paboTa raza, yAeabHas TeIIOEMKOCTh BEIIECTBA, y/IENbHAS TEIUIOTA IUIABJICHH, yAeIbHAs TEIIOTa Napoodpa3oBaHu,
yaenbHas TEIUIOTa CrOPaHHS TOIUIHBA, KOP(HIHEHT II0NE3HOTO JASHCTBHS TENJIOBOH MAIUMHBL, OTHOCHTEIBHAs BIAXHOCTE BO3AyXa,
SNEKTPUYECKHMIl 3apsil, CHJIa TOKA, SJIEKTPHYECKOe HaNpsikeHHE, CONPOTHBICHHE IIPpoBoAHIKa, DJIC B HelH NOCTOSHHOTO TOKA, dJIeKTPHICCKOES
yZIeNsHOe CONPOTHBIIEHHE BElIECTBA, paboTa ¥ MOITHOCTh SJIEKTPHYECKOTO TOKA), IPH ONMCAHUH NPABAJILHO TPAKTOBATH (PH3UICCKHI CMBICIT



KH/IKOCTIMH H Ta3aMH, aTMOC(EPHOE JIaB/IeHHE; IUIABAHHE TET, MPEBPAINECHHs MEXaHHYECKOH SHEPruH) MO OMHCAHHIO MX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIIX JaHHOE ()H3HYECKOE ABICHHE;

pacmo3HaBaTh NPOSBJICHAC M3YYCHHBIX (U3HYECKHX SBICHUH B OKPYXKaiomeM Mupe (B TOM uuciie (H3HIECKUE SBICHHS B IPHPOJIE:
IPUMEpPH] ABIKCHHA C Pa3sIHYHBIME CKOPOCTSMH B XKHBOH H HE)KHBOH IpHpoe, JielicTBHE CHI TSDKECTH, TPEHHs, YIPYTOCTH B HPHPOJIE H
TEXHUKE, BIHSHME aTMOC()EPHOIO IABICHHi HAa JKHUBOH OPraHWsM, IUIABAHHE PHO, PhIYard B Tele 4YeloBeKa), IPH STOM IEPeBOIHTH
IIPaKTHYECKYIO 3a/1a4y B YU€OHYIO, BELICIATE CYIIECTREHHbIE CBOHCTBA (MpH3HAKK) (U3HYECKHX SBICHHIL;

OTIHCHIBATh M3YYCHHBIC CBOHCTBA TEN U (PU3MIECKHE ABJICHUS, HCIONB3Ys (DH3MUECKHE BEIMUMHEI (Macca, 00BEM, TUIOTHOCTE BEIECTRA,
BpeMs, IIyTh, CPEIHSIA CKOPOCTB, CHJIA YIPYTOCTH, CHJIa TSDKECTH, BEC T€lla, CHJIA TPEHHS, JaBieHHe TBEPIOro Telda, JABIEHHE cTosba
JKHJIKOCTH, BBITAJIKHBAIONAs CHJIA, MeXaHW4eckas paboTa, MONIHOCTB, IJIEUO CHIBL, MOMEHT CHIIBI, KO3(QQHIHMEHT IOJE€3HOro IeicTBHS
MEXaHH3MOB, KHHETHYECKasl ¥ IIOTCHIHAIIbHAL SHEPrHs), P ONHCAHUY IIPABHIILHO TPAKTOBATh (PH3HYECKHI CMBICI HCIOIB3YEMBIX BEIIHYHH,
ux O0O3HAYEHWI M CIMHHIBI (DH3MYCCKHX BEIWYMH, HAXOMUTh (GOPMYIBI, CBA3HBAIONHE IAHHYIO (DH3HYECKYIO BEIMUHHY C APYIHMH
BeIHYAHAMH, CTPOUTH I'PAQHUKH H3YICHHEBIX 3aBHCHMOCTEN (PU3HYESCKHX BETHYHH;

XapakTepH30BaTh CBOICTBA Tell, PU3NYECKHe SBICHMS M TPOIECCHL, HCIIONB3Ys NPABIIIA CIIOXEHHUS CHJI (BJIOMb OHOMN [PSMOIA), 3aK0H
I'yka, 3akon Ilackams, sakoH ApxuMeja, IpaBulo paBHOBecusl peruara (OJ0Ka), «30JI0TO€ MPABHIO» MEXAHHKH, 3aKOH COXPAHEHHS
MEeXaHI4eCKO} JHEPriH, IPH 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA H 3alHMCHIBATH €I0 MaTeMATHYECKOE BEIPAKESHHE,

CTPOMTB MPOCTHIC (PU3MYECKHE MOJENH PealbHBIX O0BEKTOB, NPOIECCOB H SBJCHHI, BBIEJATH NPH 3TOM CYIIECTBEHHBIE M
BTOPOCTCIICHHEIC CBONCTBA OOBEKIOB, NPOLECCOB, SBICHHUH, NPAMEHATh QU3MYECKHE MOKEIH U OOBICHEHHS (DHIHUECKAX HPOLECCOB H
penienns yaeOHBIX 3a/1a4;

0OBSICHATE (PH3HIECKHE SBICHHS, NPOLECCHl M CBOHCTBA TEN, B TOM HYHCNC B KOHTEKCTE CHTyalHil IPaKTHKO-OPHEHTHPOBAHHOIO
Xapakrepa, M peIliaTh Ka4yeCTBCHHbIC 3aJ[@4d, B TOM 4YHCIe TPeOYIOIMe YHC/IEHHOTO OICHMBAHHS XaPAKTEPHBIX 3HAYESHHE (DH3HUECKHX
BEJIMYHH, IIPH TOM BBIONPAaTh aJeKBAaTHYIO (DU3MYECKYIO MOJIENh, BHIABIATEL NPHYAHHO-CICACTBEHHbIE CBS3H H BEICTPAHBATH JIOTHUYECKYIO
LIENIOYKY PAacCy’k/IeHHI ¢ 0II0POii Ha M3yYEeHHBIE CBOMCTBA (DH3UICCKUX ARNICHMH, DU3HYECKAE 3aKOHBL, 3aKOHOMEPHOCTH H MOJIEIIH,

peliark pacu¢THbIC 3a7a4H (B 2-3 HelCTBHS) O H3y4aeMbIM TeMaM Kypca (M3MKH, BHIOHpas aJeKBaTHYIO (H3MYECKYIO MOJEINb, C
HCIOIb30BaHHEM 3aKOHOB M (DOPMYIL, CBS3BIBAIOIMX (PU3HYECKHE BETMYMHBL, 3aIACHBATh KPAaTKOE YCIOBHE M Pa3sBEPHYTOE pelIeHHe 3aad,
BBIABIMTE HEJOCTAIOIME MM H30BITOYHBIE JaHHbIE, 000CHOBBIBATE BBIOOP METOJa PElICHHS 3ajadd, MCIONB30BATh CIPABOYHBIE [AHHBIE,
IIPOBOJ(TE MareMaTH4eckhe MpeoOpa3oBaHusi M PAacueThl, ONCHHBATh PEAIHCTHYHOCTb MONYYEHHOIO 3HAYEHHS (DPM3NUECKON BEIMUHHBI H
OIIpEIeIIATE Pa3MEPHOCTE (PH3MYECKOi BeTMUHHBI, TIONYIEHHON NPH PelICHAH 33auH;

pacro3HaBaTh NPOOIEMBI, KOTOPBIE MOXKHO PEIIMThH IPH IIOMONIA (DU3MYECKHX METOJOB, H IpeAjararh OPHEHTHPOBOYHELA CIIOCOD
PENICHAS, B OMHCAHHH HCCIIC/IOBAHMA PACIIO3HABATH IIPOBEPAEMOE IIPEAIONIOXKEHHE (THIIOTE3Y), HHTEPIIPETHPOBATH MOJIyYeHHbIH pe3yIbTaT;

IPOBOJIATE ONEITHI IO HAOMIONCHHIO (H3MYeCKUX sABICHUH WM (HU3MYecKuX CBOHCTB Ten (uuddysus, Tennosoe pacIIHpeHHe rasos,
ABJICHHC HHEPIHMH, H3MCHCHHME CKOPOCTH IpPH B3aUMOJCHCTBHH TeN, Mepefaya JaBleHHS JKHIKOCTHIO H Ia3oM, NpOSBICHHE IeiCTBUS



CAMOCTOSITENIHHO BHIOMpATh CIOCO0 peIleHUs yueGHON (HH3HIECKOH 3a1avH (cpaBHeHHE HECKOJBKMX BAapHAHTOB PCIICHI, BEIOOD
HAHGOIee TOIXOISIIEr0 C YIETOM CAMOCTOSTEILHO BEIICIICHHBIX KPHTEPHEB).
Ba3oBbIe HCCIEA0BATEIbCKHE AEHCTBH!
HCIIOJIH30BATH BOIPOCH KAK HCCIEIOBATENLCKHH HHCTPYMEHT IO3HAHMUS,
POBOIATE IO CAMOCTOATENILHO COCTABICHHOMY [iaHy OINHIT, HECIOKHEIH (QU3HYECKUH IKCICPHMEHT, He0oMbIIOe HCCIENOBAHUE
¢u3IyecKoTO SIBICHHL;
OIICHMBATD HA IPAMEHMMOCTE B JIOCTOBEPHOCTH HH(OPMAIIHIO, IOTYIEHHYIO B XO/IE HCCICA0BAHMS AIH IKCIIEPUMEHTA;
CAMOCTOSTENHHO (pOpMYITEPOBATH 0OOOMIEH S K BEIBOIbI IO pe3yibTaTaM IpoBeIEHHOT0 Ha0 o Ie s, OIBITa, HCCIIC/IOBAHU,
IPOrHO3HPOBATH BO3MOYKHOE nanpHeliiee pasBUTHe (U3HIECKHX MPONECCOB, a TAKKE BRUBATATL TIpe/IIONOKeH s 00 HX pa3BUTHH B
HOBBIX YCJIOBHAX U KOHTEKCTAX.
Pa6ora ¢ nndopmanueii:
[[PUMEHSTH PA3IHYHBIe METOMB], HHCTPYMEHTHL ¥ 3ampOoChl IPH IIOKCKe | 0TOOpe uHMOPMAIIHA UM JIAHHBIX ¢ YIETOM HPEIOKEHHON
yaebHoH duzrgecKoi 3a1a7H;
AHAITH3APOBATH, CUCTCMATA3HPOBATH U HHTEPIPETHPOBATL HHPOPMAITHIO Pa3IMIHBIX BUIOB H ¢opM IpeacTaBIeHNs
OLEHHBATH HAIEKHOCTh HHpOpMAIIMK 110 KPUTEPUSM, TIpeLIOKEHHBIM YIHTEIEM HIIH chOopMyIIHPOBAHHEIM CAMOCTOSTEIBHO;
CaMOCTOSTEIHHO BEHOUPATH ONTHMATIBHYI0 (OpMY TPE/CTABICHI pHbOpMANEE M HIUTOCTPAPOBATh PEIIAeMBIC 33/ HECJIOKHBIMH
CxeMaM¥, JEArpaMMaMi, HHOH rpad UKo u uX KOMOHHALHSIMH.

KoMMyHHKATHBHbIE YHHEEPCATLHLIC yuebubIe JedcTBHs:

B Xoje OOCYyXIeHHs y4eOHOro Marepuaa, pe3yJIbTaToB J1ab0paTopHbIX paboT H NPOEKTOB 3aJaBaTh BOIPOCHL IO CYIIECTBY
o6cyKIaeMoli TeMbI H BBICKA3bIBATD HICH, Hale/T€HHbIe HA PEIICHNE 381294 U IOICPXaHNe 6raroKenarTeIbHOCTA OOLICHHUS;

COITOCTABIIATE CBOH CYK/CHIS ¢ CYRKICHIAMHE JIPYTHX YIaCTHIKOB nEaiora, 0OHapyKUBaTh Pa3IM4Me H CXOJICTBO NO3MUITHIA;

BHPAXKATH CBOIO TOUKY 3PEHHSI B yCTHBIX 1 IMMCEMEHHBIX TEKCTaX;

IyGIMYHO NPECTABIATh PE3yIbTaThL BBIIOJTHEHHOIO (PH3MYECKOT0 ONBITA (IKCIHEPAMEHTA, HCCICIOBAHHIA, IIPOEKTa);

[TOHMMATH U HCIOIb30BaTh MPEAMYIIECCTBA KOMAHIHOM ¥ HHMBHAYATEHON paboThl IPH PEICHIH KOHKPETHOM (hu3H9ecKon npoOIEMBI,

NpUHAMATh eI’ COBMECTHOIl JIeSTENFHOCTH, OpraHH30BHBATE JEHCTBHA IO e JOCTHIKEHHMIO: DacIpelelisiTh PO, o0cyx1aTh
Iporecchl B pe3yIbTaThl coBMeCTHO# paboTsl, 0606maTs MHEHUS HECKOJIBKHX moeit;

BEITIOJESTh CBOIO 4acTh paboThI, HOCTHras KauyeCTBEHHOTO pesynpTaTa [0 CBOEMY HANPABICHUIO M KOOPAUHMPYS CBOH JICHCTBHS C
APYTHMH WIEHAMH KOMAaH]IBL,

OIICHMBATL Ka4yecTBO CBOEro BKIajfa B o6muii HPOIYKT IO KPUTEPHSM, CAMOCTOATEILHO copMyIMPOBAHHBIM  YHACTHHKAMU
B3alMOJECHCTBH.



		2024-08-30T17:08:33+0300
	Романова Марина Николаевна




