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INOACHUTEJIBHAA 3AIINCKA.

AnantupoBaHHas pabodas mporpaMma yueOHoro npeamera «Pusnka. bazoBbiii ypoBEHb»
coctabiieHa 1 yyauxcsa ¢ OB3 7-9 kinaccoB Ha ocHoBe I'OC OO0, ®OIT OO0, Konuenmuu
npenonaBanus ¢pusuku B Poccuiickoit @enepannu (yrBepxaeHa pacrnopsbkenueM [IpaBurenbcrsa
Poccuiickoit ®eneparuu ot 9 ampens 2016 © Ne 637-p), denepanpHoii pabodeil mporpaMMbl
BOCIIMTAHHUS, C YYETOM pacupeeNEHHbIX 110 KJlaccaM MPOBEPSEMbIX TPEOOBAHUN K pe3ysibTaTaM
OCBOCHMS aJlaITUPOBAHHOM OCHOBHOH 00pa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl.

Conepxanne o00pa3oBaHMs M YCIOBHMS OpraHu3aluu OOy4eHHs M BOCHHUTAHUS
00y4aroluXxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbsI ONPEEIIAIOTCS aAalTHPOBAHHON
oOpa3oBatenbHON porpammoii. B OY coznaroTes crienuanbHble yca0BUs 00y4eHuUs, BOCIIUTaHUS
U pa3BUTUS /IS TIONyYeHHUS OOpa3oBaHMs yKazaHHBIMH oOydaromumucs. [lpu momyueHun
o0pa3oBaHus 0Oy4YaIOUIMMCS C OIPaHMYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbs IIPEJOCTABIIAIOTCS
OecrutaTHO y4eOHMKM W y4deOHBbIE 1MocoOWsi, WHas ydeOHas nuteparypa. Pabodas mporpamma
IpeJHa3HaueHa U aAanTUPOBaHa [yl CIIa0OBUAIINX JIeTeH U JAeTel C 3a/1ep’KKOI CUXHYeCKOro
pa3BuUTHS C Y4ETOM OCOOEHHOCTEH WX TICUXO(U3NYECKOTO pa3BUTHUS, HHIUBUIYAJIbHBIX
BO3MOXHOCTEH.

VY nereii ¢ 31IP npu noTeHIMAIbHO COXPaHEHHBIX BO3MOYKHOCTSIX MHTEIIEKTYaJIbHOTO
pa3BUTHsI HAOIIOJA0TCA C1a00CTh NaMATH, BHUMAHUS, HEOCTATOYHOCTh TEMIIA U MOJIBUKHOCTU
NICUXUYECKUX IPOIECCOB, MOBBIIICHHAs MCTOIIEHHOCTh, HEC(OPMHUPOBAHHOCTD MPOM3BOJIHLHON
PEryJsIMM AEATeNbHOCTH, SMOLIMOHATIbHAS HEYCTOMYMBOCTb. J[1s1 obecnieueHust KOPPEeKIUH UX
NICUXUYECKOTO pPa3BUTUS U SMOLMOHAJIbHO-BOJEBOW c(ephbl, aKTUBU3ALMUK I103HABATEIHHOU
NeSTeIbHOCTH, (OPMHUPOBAHUS HABBIKOB M YMEHHMH Yy4eOHOW JesATeNTbHOCTH MPOBOJIUTCS
KOppeKIIMOHHas paboTa, 3ajaua KOTOpoi — o0oramiarh 3THUX JAeTed pa3HOOOpa3HbIMU 3HAHUSMU
00 OKpyXarlleM MHpe, pa3BUBaThb MaMsATh, BHHUMAaHHUE, MbIIUICHHE, BOCIPHUITHUE;
Ha0JII0/1aTEIbHOCTh U OMBIT MIPAKTUYECKOT0 000011IeH s, HOpMHUPOBATH YMEHHE CAMOCTOSATEIBHO
N0OBIBAaTh 3HAHUS U M0JIb30BATHCS UMHU.

Jia cnaGoBUASsIIMX JIeTell mporpaMma Y4UTHIBA€T 3pUTEIbHbIE BO3MOXKHOCTH JIETEH,
npezrnonaraeT yBeJIWYeHHe WpudTa, U3MEHEHHE LBETOBOM I'aMMBbI, COKpalleHHe oObeMa U
YBEJIMUEHUE BPEMEHU BBINOIHEHUS MUCbMEHHBIX padoT. He pekoMenayercs mucarb Ha TOHKON
WIM TJISIHIEBOM Oymare ¢ y4éToM TOrOo, YTO Y4Yalluecs JIydlle BOCIHPUHUMAIOT 4YepHbIE
n300paxkeHus: Ha OeloM WM KeaToM (oHe U HaobopoT. HeoOxoaumMo y4duTHIBaTH, YTO MPHU
MHOIIMU M KOCOTJIa3MM JEeTH MEHbIE OOpallaioT BHUMaHHE Ha IBET, a Oosblie - Ha Gopmy
npenMera. J{ns ydammxcs ¢ HU3KOM OCTPOTOW 3pEHHUsl MCIOJB3YIOTCS TETpaaud W IMPOIHUCH C

LHIMPOKOU CTPOKOM.

Jliig cnaGoBUIALINX JIeTel YUHUTHIBA€TCS CTEIEHb PABHOMEPHOCTH OCBEIIEHUs paboueit
noBepxHocTU. (O0ecnedeHo OTCYTCTBHE OOJIBIION pa3HUIBl B SIPKOCTH MEXIy pabdoueit
MIOBEPXHOCTBIO M OKPYKAKOIIMM MPOCTPAaHCTBOM. /[l CHATHS YTOMIIEHHMSI HPOBOIATCS
yIpakKHEeHHs s TJa3 ¥ JuHamMuyeckue nays3sl. Ocoboe BHUMaHHE YIENSeTCsl YepelOBAHUIO
BUJIOB JI€ATEIbHOCTH, YYHUTHIBAETCS OBICTpas YTOMJISIEMOCTb YYalllUXCS, HCIOJIb3YIOTCS
TBOPYECKUE 3aJaHUS U UIPBIL.

B nporpamme mo (hu3uKe yUUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO MpEAMETa B pealn3aiuu
tpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yJbTaTaM
06yquH51, a TaKKXC MCKIPCAMCTHBIC CBA3HM CCTCCTBCHHO-HAYYHBIX y‘ICGHbIX npeaMeToB Ha
YPOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs.



[IporpammMa 1o ¢u3uKe yCTaHABIMBAET pacHpeiesieHre y4yeOHOro mMaTepuaia 1o rojiam
oOyueHust (1o Kjaccam), INpeAjsaraeT IPUMEPHYIO IOCIEAO0BAaTEIbHOCTh HU3YYEHHs TEM,
OCHOBAHHYIO HA JIOTHKE Pa3BUTHI IPEIMETHOTO COJCPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEH
oOydJaronuxcs.
[Tporpamma no ¢usuke pazpaboraHa C LEIbIO OKa3aHUS METOAMYECKONW TOMOIIU YIUTEIIO
B CO3JIaHMM paboueil mporpamMmsl 10 y4eOHOMY ITpEeIMETY.
OusmKa SABIAETCS CUCTEMOOOPa3yIOUINM ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUECKUe 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueli, actpoHoMueil U GpuU3MUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, NPEAOCTABIsAET HaubOosiee SICHble 00pa3lbl NPHUMEHEHHs HAydHOIO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYeHUS JOCTOBEPHBIX 3HAHUH O MUpE.
OpHa M3 MIaBHBIX 33Ja4 (QU3MUEcCKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW TPaMOTHOCTH W HWHTEpeca K HayKe Yy
oOyJaronuxcs.
N3yuenne ¢usnkun Ha 0a30BOM YpOBHE MPEAIOJaracT OBJAJACHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIMMHU €CTECTBEHHO-HAYUHYIO IPaMOTHOCTb:!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O HUCCIIEI0BAHMS;
® UHTEPHPETHPOBATh JaHHBIE W MCIIOJb30BaTh HAay4HBIE JI0KA3aTeNIbCTBA IS
HOJIy4EHUs BBIBO/IOB.
[lemn w3yueHus: (PU3WKU HA ypPOBHE OCHOBHOT'O OOIIET0 OOpa30BaHHS OMPEICICHBI B
Konuenuuu npenogasanus yuyebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPAMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunncrepctBa npocsemenus Poccuiickoit denepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyyenus pu3nKku:
e npuoOpeTeHHe HHTEepeca M CTpeMJIEHHMs OOydaroluXcsi K HaydHOMY H3yYEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTaBIEHUH O HAayyHOM MeTO[e TMO3HaHUs U (OPMHpPOBAHUE
MCCJIEIOBATEIBLCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU AJIS PAa3BUTHUS APYIHMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHl;

® pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHOMN
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JalbHEUIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.

JocTiwkeHnne STHX Ieneil mporpamMmbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3zoBaHus 00€CIIeUYNBACTCS PEIICHUEM CIISIYIOINX 3a1aY:

e [puoOpeTeHue 3HaHUH O IUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHMYECKHUX, TETJIOBBIX,

AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUAX;
e npuoOpeTeHne YMEHUH ONHUCBhIBATh M OOBACHATH (PU3WYECKUE SBICHUS C
MCIIOJIb30BaHUEM TOJTYYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB PEIIECHUS MPOCTEUIINX pPACYETHBIX 3aJad C MHCIIOIb30BAaHUEM

du3nUecKux Moesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 331a4;

® Dpa3BUTHE YMEHMH HaOMOJaThb NPUPOAHBIE SBJIEHUS W  BBIIOJHATH  OIBITHI,

nabopaTopHble pabOThl M AKCIEPHUMEHTAIbHBIE HCCIEA0BaHMUS C MCIOJIb30BaHUEM
U3MEPUTENIBHBIX PHOOPOB;



e OcBOEHHE MPHUEMOB PabOTHI ¢ HMH(poOpMaIHe (GU3MUECKOro COAep>KaHUs, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (U3MKH, aHaIu3 U KPUTHUECKOE
OlLICHUBaHHE MHPOPMALINY;

® 3HAKOMCTBO cO cdepamu npodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (PU3UKOIA,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHUKEHUIX (HPU3MUECKOIN HAYKH.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeueHs J1ad0paTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEHIATENFHBIN XapaKTep, YYHUTeNIb JeNaeT BHIOOP MPOBEACHUS JTaOOPAaTOPHBIX PabOT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIIUXCsl, CIIMCKA AKCIIEPUMEHTATBHBIX
3a/IaHUi, TIpeIaraeMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO YK3aMeHa 10 (pH3HKe.

COILEPKAHUE OBYYEHUSA
7 KJIACC

Pa3nes 1. ®u3nka u e€é posib B NO3HAHUHM OKPY/KAIOIIEro MUpa.

®usuka — HayKa o mpupoje. ABiaeHust npupoasl. OU3NYECKHUE SIBJICHUS: MEXAHUYECKHE,
TEIJIOBBIC, IIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BenUYuHBL. M3Mepenue Qusnuecknx BenmuuuH. Dusmveckue MpuOOpHI.
[TorpemHocTs u3mMepeHuid. MexxayHapoaHasi CHCTEMA €UHHII.

Kak ¢wu3uka u apyrue ecTecTBEHHbIE HAYKH H3YYalOT NPHUPOAY. ECTecTBEeHHO-HAy4YHBIHM
METOJ] TIO3HaHWs: HAOJIOJCHHME, IMOCTAHOBKA HAyYHOTO BOIPOCA, BBIABIKCHHE THIIOTE3,



HKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBBIE, JICKTPUUYECKHUE, MAarHUTHBIEC, CBETOBBIC SIBJICHHUSI.

2. Owuzuyeckue MpuOOpH U MPOLEAypa MPSIMBIX U3MEPEHHH aHaJIOrOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenne HeHbl JeJICHUs HIKAIbl HK3MEPUTEIHLHOTO MpHoOopa.
W3mepenne pacCcTOsTHUM.
H3mepenne 00bEMa KUAKOCTU U TBEPIOTO Tea.
Onpenenenue pasMepoB MalbIX TEN.
H3mepenne Temmeparypbl IMpH IOMOIIM >KUAKOCTHOTO TEepMOMETpa MU JlaTYHKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J10Ka3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BEIECTBA.

JIBukenue yacTtul] BemiecTBa. CBsi3b CKOPOCTHU JBHKEHHUSI 4YaCTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBuxkenue, Aauddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOCGHHE Ta30B, IKHAKOCTEH H  TBEPABIX
(kpucTayminyeckux) Tea. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO JIBHIKEHUS.

2. Habmopnenue nudpdysuu.

3. HaOmonenue sBieHM, 0OBSCHSIIOMMXCS MPUTSDKEHUEM M OTTAIKHBAHUEM YaCTHI]

BELIECTBA.

Jlabopamopnuvie padbomovt u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSJIOB (C MCIOJIb30BaHUEM (oTorpaduii).

2. OmBITH IO HAOJFOICHUIO TETUIOBOTO PACIIMPEHUS T'a30B.

3. OnBITHI M0 0OHAPY)KEHUIO ACHCTBHS CHUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe 1BHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenaHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUH. Pacd€r myTH v BpeMeHH BUKEHUSI.

SBneHue wmHepuMu. 3aKOH HMHEpUuHU. B3aumoneicTBuE Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JIBIKEHHUS Tel. Macca kak Mepa uMHepTHOCTH Tena. IlnoTHocTh BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIeCTBA.

Cwia Kak XapakTepHcTHKa B3aumojencTBus Tten. Cuma ynpyroctw u 3akoH ['yka.
M3mepeHue CHIIbl ¢ TOMOLIBIO TUHAMOMETpA. SIBIEHNE TATOTEHUS U crila TshkecTH. Cuna TshKkecTn
Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CokeHHE CUIl, HAITPABIEHHBIX 110 OJHOM MPSMOMN.
PaBnopeiicTByromas cuin. Cuna tpenust. TpeHue cKobKeHUs U TpeHue NoKosi. TpeHne B npupoe
U TEXHUKE.

Hemoncmpayuu.

1. HaOimroneHne MEXaHUYECKOI'0 IBKEHUS TEA.

2. H3mepeHue CKOPOCTH MPSMOIMHEHHOTO IBHKEHUS.

3. HalGnroneHue siBIeHUs HHEPITUU.

4. HabmoneHne N3MEHEHUs1 CKOPOCTH MPH B3aMMOACHCTBUH TEJL.

5. CpaBHeHHE Macc 10 B3aUMOJICUCTBHUIO TEJI.
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6. CnoxxeHue CHUJI, HAIPABJICHHBIX IO OJTHON TPSIMOH.
Jlabopamopnwvie padbomot u onvimeol.
1. Ompenenenue CKOpOCTH PAaBHOMEPHOTO ABMXKEHMS (LIApUKa B KHUJAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXEHUs OpycKa WM LIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.
Omnpenenenue MI0THOCTY TBEPIOTO TeENA.
OnBbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsSOKEHUS (IedopMalun) MPYy>KUHBI OT
IIPUJIOKEHHOMN CUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHUS U YBEJIIMUEHUS J1aBlieHUs. J{aBiieHue raza. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temneparypsl. [lepenaya qaBineHus TBEPIABIMU TEIAMU, KUIKOCTSIMH U
razamu. 3axkoH [lackans. [IHeBMaTHMueckue MallMHBI. 3aBUCUMOCTb JABJIEHMS >KUJIKOCTH OT
ryounsl.  ['mppocratmueckuii  mapagokc. CooOmarommecs cocyabl.  [mapaBiamdeckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIITHON
obooukn 3emymn. Onbit Toppuyermm. M3mepeHue atmMocdepHOro MaBicHHs. 3aBUCHMOCTH
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JleiicTBHE )KUKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuBaroias (apXxume0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBhI.

[lepenaua naBneHuUs: KUIKOCTHIO U Fa30M.
Coo01maronirecs: CoCy/sl.
I'mppaBnuyeckuit mpecc.
[IposiBnenue necTBusi atTMOCHEpPHOTO TaBJICHHUS.
3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHON dYacTH Tena W
IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOILIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.
8. VYcioBue 1ulaBaHUS TeN: IUTaBaHWE WM TIOTPYKEHHE Tel B 3aBHCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeNa U KUJKOCTH.
Jlabopamopnwvie padbomot u onvimol.
1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJna.
2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KUIKOCTb.
3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHBAIOIICH CHIIBI, IEHCTBYIOIICH Ha TENIO B )KUKOCTH,
OT Macchl Tena.
4. OmbITh, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIECH CHIIBI, EHCTBYIOMIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOMN B KUAKOCTh YacTU TeJla U OT IUIOTHOCTH
JKUJIKOCTH.
5. KonctpyupoBaHue apeomeTpa HIM KOHCTPYHPOBAHHE JIOJKU U OMNpeIeleHue eé
IPY30I0ABbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHAsI MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne TpaBUiIa paBHOBECHS pbluara K OJIOKy. «3o0ioToe mpaBmio» MmexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MbI B OBITY U TEXHHUKE.
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Mexanunueckast sHeprusi. Kunernueckast u noreHunanbHas sueprus. [Ipesparnienue ogqHoro
BHJIa MEXAaHUYECKON YHEPTUU B APYroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Ompenenenvie paOOTBl CHUIIBI TPEHHUS NPU PABHOMEPHOM [IBIKEHUH Tejia IO

TOPU3OHTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHi paBHOBECHS phlyara.

3. WMsmepenue KIT/I Hak1OHHOHN MIIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.

8 KIIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOro COCTOSTHUM BemlecTBa. Kpucramiueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwULIpHbIE sBIeHUsA. TemoBoe
pacuImpeHme u cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWXKEHHS YacTHL.
Bnytpennss sneprus. CriocoOsl ”3BMEHEHHS BHYTPEHHEHN SHEPTUU: TEIUIONEpe1ada U COBEpIICHNE
paboTsl. Busl Teruionepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHUS, U3Iy4YEHHUE.

KonuyecTBo TemnoTel. YenbHas TEMIOEMKOCTh BEIIeCTBAa. TeMIooOMEH M TEeIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAIITMYECKHUX
BEIIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHUS. 3aBUCUMOCTh TeMIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner pabotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TermnoBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmronenue siBJIeHU cMaunBaHUs U KAMHUTSIPHBIX SBICHUM.

HabGnronenue TenioBoro paciimpeHust Tel.

V3MeHeHne AaBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMIepaTyphbl.

Buasl Teronepenaun.

OxuaxieHre Ipyu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaGmroieHre KUTICHUSI.

12. HaGmroieHre moCcTOsSTHCTBA TEMITEpaTyphl MPH TIIaBJICHUH.

13. Mojienu TEIIOBEIX ABUTATENEH.

Jlabopamopnwvie padbomot u onvimel.

1. OmbIThl IO OOHAPYXKEHUIO ACUCTBUS CUJT MOJICKYISPHOTO MIPUTSKEHUS.

2. OnbITHI O BBIPAIIUBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX TEIL.
4. OrmpeneneHne NaBiIeHUs BO3AyXa B OJJIOHE MITIPHUIIA.

LCoNoOAWNE



5. OmnbIT, MEMOHCTPUPYIOIINE 3aBUCUMOCTh MHaBJIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAKICHUS.

6. IlpoBepka TrHUMOTE3bl JMHEHWHOW 3aBHCHUMOCTH JJIMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HabnroneHue u3MeHEHMs] BHYTPEHHEN 3HEPIUM Tejla B pe3yJsbTare TEIUIONepenadu U

paboThl BHEIIHUX CHIL

8. MHccnenoBanue siBICHUS TEINIOOOMEHA MPH CMEIIMBAHUY XOJIOJHON U TOpsiUeii BOJIBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThIM METANIMYECKUM IIUIHHAPOM.

10. Ompenenenuie yaeapHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca UCHapEHHUS.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenne yaenbHON TETUIOTHI IIABICHUS JIbA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J{Ba poja aneKTpUYecKuX 3apsaaoB. BzanmopaeiicTBue 3apsiKeHHbBIX TeEIl.
3akon KynoHa (3aBUCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeNl OT BEJIMYUHBI 3apSA0B U
PAcCTOSIHUSA MEXY TeJIaMu).

Onektpuueckoe nosie. Hanpspk€HHOCTh anekTpudeckoro nois. [IpuHuun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAaoB. DJIEMEHTApHBINA 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [IpoBOIHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/a.

OJIEKTPUYECKUIT TOK. YCIOBUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKHM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUUYECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BemecTBa. 3akoH Owma g  ydacTKa UEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

PaboTta 1 MOUTHOCTB MEKTPUUECKOTO ToKa. 3akoH J[koyms—JIeHna. DnexTpuueckue 1nenu
U TIOTpEeOUTENH 3JIEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMe.

[TocTostHHbIe MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarnuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe NS *KU3HU Ha 3emute. OnbIT DpcTeaa. MarHutHoe mosie
ANEKTPUUECKOro TOKa. [[puMeHeHre 2eKTPOMarHuToB B TeXHUKE. [[eficTBUe MarHUTHOTO MOJIs
Ha T[POBOJHUK C TOKOM. OJEKTPOJABHUraTelb IOCTOSHHOrO Toka. lcnonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [lpaBuno  JleHma.
OnextporeHeparop. CrocoObl MOMyYEHHs] 3NEKTPUUECKOM HHEPruu. ODIEKTPOCTAHLUHU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.
JIBa poJia AIeKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEll.
VYCTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.
DNeKTpOoCcTaTUYECKass UHTYKIIUS.
3aKOH COXpaHEeHHMsI AJIEKTPUUECKUX 3apsiIOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B )KUJKOCTH.

. "'a30BBbIit pazps.

. I3mepenne cuiibl TOKa aMIepMeTPOM.

. I3mMepeHne 3eKTpUYECKOro HalpsKEHUST BOJIbTMETPOM.

CoNoR~wWNE
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peocrar 1 Mara3uH COIIPOTHUBIICHUM.

B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3JeIeHUs II0JI0COB MATHUTA.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.
OmneiT DpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

HccenenoBanue siBJICHUS 2JIEKTPOMArHUTHON UHAYKIUH.

OmnbiThl Dapajes.

3aBUCHMOCTb HalpaBICHUS UHIYKIIMOHHOIO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.
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9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITHI MO HAOIIOEHUIO SJIEKTPU3ALUU TNl MHAYKIHEH U PU CONTPUKOCHOBEHUHU.
HccenenoBanue 1elCTBUSA JIEKTPUYECKOTO MOJIS HA IPOBOJHUKU U TUIJIEKTPUKH.
COopka u mpoBepKa padOThI IEKTPHUUECKOH IETMH TOCTOSHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HaAPsHKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 pEe3UCTOpP, OT CONIPOTUBIICHUS
pe3ucTopa 1 HalpsHKEHUs Ha PE3UCTOpeE.

OnpIThl, JE€MOHCTPUPYIOLIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTHBIICHUS
MIPOBOJIHUKA OT €ro0 JJIMHBI, IJIOIIA 1 TONEPEYHOTO CEYEHUS U MaTepHala.

IIpoBepka npaBuiia CI0KEHUS HAIPSKEHUI TIPH ITOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia U1l CUIIbI TOKA ITPH NapaJUIEIbBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, HIYLIETO Yepe3 Pe3ucTop.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILIETO YEpPE3 JIaMIIOUKY, OT HAIIPSKEHUS Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMMOJEHCTBHUS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHH U
pa3ieIeHuN.

HccenenoBanue NeUCTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aMMOJICUCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPaBJICHUs TOKA B KaTYIIKE.

N3yuenune neicTBUsS MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl dJIEKTPOIBUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTaHOBKH.

OnpITBI IO MCCIENOBAHUIO SIBJICHUS JJEKTPOMAarHUTHOM MHAYKLMHU: HCCIEJOBaHHE
VW3MEHEHUH 3HAYEHNs U HaIlPaBJIEHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazgen 8. Mexannueckue siBJIeHU.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBbHOCTh
MEXaHUYECKOro JBWKECHHS. PaBHOMepHOe mnpsMONMHEWHOE ABWXKeHHe. HepaBHOMepHOe
npsiMOJIMHEHOe JBH>keHHe. CpelHsii M MTHOBEHHAs CKOpPOCTh Tela NpH HEPaBHOMEPHOM
JBUKCHHH.

Yckopenne. PaBHoyckopeHHOE TpsMOHHEHOE ABMkeHne. CBoOoaHOe nageHue. OnbIThI

Iannnes.

PaBHOMepHOE nBMXKEHHE 1O OKpykHOCTH. [lepnon u yacrora oOpamienus. Jlunelinas u
YIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.



Ilepsbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYINIEPIO3ULINH CHJL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHHSI, CHJIa TPEHHS
IIOKOSI, JPYTUE BUIBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBrxenue ianet BOkpyr Connna. [IepBas kocMuueckas ckopocTs. HeBECOMOCTB 1 IEpErpysKH.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpaiieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. MMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE NBUKEHUE.

Mexanuueckasi pabora U MOIIHOCTh. PaboTa cui TsDKECTH, ynpyroctd, TpeHus. CBsi3b
sHepruu U pabotbl. lloTeHuManbHas SHEpPrusi Tena, MOAHATOrO HAJ IOBEPXHOCTBIO 3EMIIH.
IToTrenumanpHas 3Heprus ckarou npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTEIbHO PA3HBIX TeNl OTCUETA.

2. CpaBHeHHE TMYTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJI OTCUETA.

3. H3mepeHne CKOPOCTH U yCKOPEHUS MPSIMOIMHEHHOTO JBHXKECHUSI.

4. VccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOIO JABHKEHMSL.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHUU OTHOCUTENIbHO KaOnuHeTa (PU3UKHU.
7. 3aBHCHMOCTBH YCKOPEHUS Teja OT MaccChl Tejla U IeHCTBYIOLIEH Ha HErO CHUJIBL.
8. HaOmoneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.
9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.
10. INepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.
11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.
12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aHMMOICHCTBHH.
13. CoxpaHnenue uMIysbca Npu aOCOIIOTHO YIIPYTrOM B3auMOJIEHCTBUN.
14. HaGmroieHre peakTUBHOTO JBUKEHHUSL.
15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOIHOM Ha/IEHUH.
16. CoxpaHeHnue MeXaHWUYECKON SHEPTHH MIPH JBIKEHUH TEJIa 0] ICHCTBUEM TPY>KUHBI.
Jlabopamopuvie pabomul u onvimel.
1. KoHcTpyupoBaHue TpakTa s pa3roHa M JajbHEHUIEro paBHOMEPHOIO JBUKEHUS
IApUKA UK TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBWKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUsT Tejla NPHU PaBHOYCKOPEHHOM JBM)KCHUH 110 HAKIOHHON
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTe3bl: €ciu MPH PaBHOYCKOPEHHOM JBHKEHUH 0€3 Ha4aJIbHOI CKOPOCTH
IIyTU OTHOCATCSA KaK s/l HEUETHBIX YUCEII, TO COOTBETCTBYIOINE TPOMEKYTKH BPEMEHH

OJIMTHAKOBBHI.

6. HccrnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JIaBIICHUSI.

7. OmnpeneneHne KO3PPHUIUEHTA TPEHUS CKOIBKEHHUS.

8. Ompenenenne >KECTKOCTH MPYKUHBI.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHUHM Tella 10
TOPU30HTAILHOU ITOBEPXHOCTH.



10. Ompenenenrie pabOTHI CHUIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJBUXKHOTO OJIOKOB.

11. V3yuenue 3akoHa COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexanndeckue KoJ1e0aHus U BOJHEIL.

Konebarensnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: TEPHO, YacToOTa,
aMmIuTyna. MaremartMdyeckKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpaiieHue sHeprum mnpu
K0JIe0aTeIbHOM JIBUKCHUU.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHble U nonepeyHbie BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TeJI€, CEICMUYECKNE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieO0aHUM TEN MO ACUCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.
Habmroienue xonebanuii rpyza Ha HUTH U Ha TPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOJeOaHU 1 pe30HaHca.
PacnipocTpanenue npoAoiabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).
Habumronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
AKyCTHYECKUI PE30HAHC.

Jlaﬁopamopuble pabomwt u onvimol.

1. OmpeneneHue 4aCTOTHI U NIEpHOa KOJIeOAHUN MATEMAaTUYECKOTO MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U MIEPHOa KOJICOAHUN TPY>KHHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH TepHOJa KojeOaHUN IMOABEIIEHHOTO K HHUTU Tpy3a OT

JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCMMOCTH TiepHoAa KojeOaHWN MPY>KUHHOTO MasTHHKA OT MaccChl

rpysa.

5. TlpoBepka HE3aBUCUMOCTU MepHOAa KoNeOaHWl Tpy3a, MOABEHIEHHOTO K HUTH, OT

Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MIepro/i1a KoJeOaHU! MPYKUHHOTO MasITHUKA
OT MacChl Tpy3a U KECTKOCTU MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJICHHUS.

Pa3nen 10. DiieKTpOMarHuTHoe 1MoJie M 3JIEeKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BoJH. [IIkana s5eKTpoMarHuTHRIX BOJH. Mcronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoBBIE CBOICTBA CBETA.

Jlabopamopnwvie pabomot u onvimol.

1. U3ydeHwue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.

Paszpnen 11. CBeroBble siBICHHS.

JlyueBast monens cBera. Mcrounuku cBeta. [IpsiMonuHelHOE pacnpOCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKE€HUsS CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcrionbs30BaHKEe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedt B nmH3e. OntHyeckas cucreMa (oToamnmapaTra, MHUKpPOCKOIA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykoCcTs U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. Cllo)kKeHHE CIIEKTPATBLHBIX I[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. TlpssmonuHelHOE pacpoCTpaHEHUE CBETA.
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OTtpaxxeHue cBera.

[Toryuenue n300pakeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenominenue ceera.

ONTUYECKUN CBETOBOJI.

Xon styueit B coOMparomei Junse.

XoJ1 1ydeil B pacCcerBarolei JIMH3E.

[Tony4yeHnue n300paxeHUi C MOMOIIBIO JIMH3.

[Tpunuun neiictBust GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10 Mopnens riasa.

11. Paznoxenue 06emoro cBeTa B CIIEKT.

12. Tlony4enue 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPaXXEHUSI CBETOBOI'O JIy4a OT yIJla MaJieHusl.
2. H3yueHue xapakTepUCTUK U300paKEHHS MPEAMETa B IJIOCKOM 3epKaje.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa MPEIIOMIICHHSI CBETOBOTO JIyda OT yIJIa MaJeHHs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Toryuenue n300pakeHUI ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH INH3HI.
OnbITHI MO Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO 1IBETAa MPEIMETOB MPU UX HAOIIOJACHUU 4Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmneiTel Pesepdopaa u mnanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauTsl. JInHeHYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOeHHME aTOMHOIO sapa.
Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHple peakyy. 3aKOHBI COXPAHEHMsI 3apsI0BOIO U MAaCCOBOT'O YHMCEN. DHEPIUsl CBS3U
aTOMHBIX saep. CBsi3b Macchl U SHepruu. Peakuyu cunTes3a u aenenus saep. MIcTouHuku sHepruu
Connua u 3B€371.

Snepnas sHepreTuka. JIeMcTBUA pagMOAKTUBHBIX U3IYYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3Ty4eHHS U MOTJIOLIEHUS.

CrnexTpbl pa3aMyHbIX I'a30B.

CnekTp Bojopoaa.

Habmionenue Tpexo B kamepe Busbcona.

Pabora cuéruyrka MOHU3UPYIOMINX U3TYyISHHH.

Peructpanus nznydeHus NpupoJHbIX MUHEPAJIOB U MIPOJYKTOB.

JIaﬁopamopubw pabdomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HWccnemoBanue TPEKOB: WM3MEpPEHUE SHEPTHHM YACTHIBI 10 TOPMO3HOMY IyTH (IT0

¢dororpadusm).

3. H3mepeHne paaroakTHBHOTO QOHA.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpHUTENHEHO--0000MIAIONINIT  MOAY/Ab TpeAHAa3HAuYeH MJii CUCTeMaTu3aluu U
0000111eHUsT TPEMETHOTO COJIEPYKAHMSI U OTIBITA IEATEIILHOCTH, IPUOOPETEHHOTO NMPH U3yUSHUN
BCEro Kypca (pU3MKH, a TakkKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢du3uke a5 00yJaroUIXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaAMET.

[Tpu n3ydeHnr 1aHHOTO MOAYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IS TEIILHOCTH,
Ha OCHOBE KOTOpPBIX O0ECleYMBaeTCs JIOCTHIKEHHWE TPEAMETHBIX W METallpeIMETHBIX
IUTAHUPYEMBIX pe3yNbTaToB 0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAy4Hass T'PaMOTHOCTH:
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OCBOCHHE HAYYHBIX METOJIOB UCCIICIOBAHUS SIBJICHUM PUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHUS, IPUMEHSS MOJyYCHHbIC 3HAHUS, pelIaTh 3aJjaui, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAJIbHBIE.
[IpuHUIMIIANBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pa3zelia peaausyercs 3a CU€T TOoro,
9TO 00yYaIOIIUECs BBITOIHSIOT 33/IaHUs, B KOTOPBIX MM IMPEIIaraercs:
Ha OCHOBE IMOJIYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBIICHUS
B OKPYKaroUIEH MIPUPOJE U OBCEIHEBHOM KU3HU;
HCIOJIb30BaTh Hay4HbIE€ METOJbI MCCIEAOBaHUA (PU3NYECKUX SBJICHHUM, B TOM 4YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYECHUS TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAay4YHbIE OCHOBBI HamOOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIpUMED, MPAKTUYECKOTO UCIIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB SHEPTMU HA OCHOBE 3aKOHA
MIPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPIUHU.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOTI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
N3yuenne (U3MKKM Ha ypOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMs HANpaBiIeHO Ha
JOCTHIKCHUEC IMYHOCTHBIX, MCTAIIPECAMETHBIX U TPECAMETHBIX 06p330BaTeJ'IBHI)IX PE3YIBTATOB.
B pesynbrate wu3yueHus (U3MKM Ha YpPOBHE OCHOBHOIO 00Iero ooOpa3oBaHus Yy
obyyaromierocs OyayT chOpMUPOBaHBI CISAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIUTAHUS:
® - [POsIBJICHHE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCUHCKOM (hr3nyeckoi
HayKH;
® - [[CHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;
¢ 2) rpa:KAaHCKOIr0 U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:



® - TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXICHHH OOLIECTBEHHO 3HAYUMBIX M STUYECKHX
po0JieM, CBA3aHHBIX C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

® - OCO3HAaHHUE BAXKHOCTU MOPAIbHO--3THUYECKUX NMPUHIIUIIOB B JIEATEIbHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUS:

® - BOCIPHUATHE ICTETUYCCKUX KAYeCTB (PU3NYCCKONW HAyKH: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

® 4) HIEHHOCTH HAYYHOI0 MO3HAHUSA:

® - OCO3HAHME IIEHHOCTH (PU3MYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTAa IO3HAHHS MUpAa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTaBISAIONIEH KYJIbTYPHI;

® - pPa3BUTHE HAY4HOH JII0003HATEIILHOCTH, MHTEPECa K UCCIIEIOBATEILCKOM IeATEIIbHOCTH;

e 5) popMupoBaHUs KYJbTYPHI 310POBbSI 1 IMOIIMOHAJIBLHOIO 0JIATONOJYyYHS:

® - OCO3HAHHUE IIEHHOCTH 0€30IMacHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BOKHOCTH ITPaBUJI OE30I1aCHOTO TTOBEACHHUS HAa TPAHCIIOPTE, HA JJOPOTaxX, C MICKTPUICCKUM U
TEIIOBBIM 00OPYTIOBAHUEM B JIOMAIIIHUX YCIOBHSX;

e - copMUPOBAHHOCTH HaBbIKA pediekcuu, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY U TaKOTO e
IpaBa y APyroro 4eiaoBeKa;

e 6) TPy10BOIr0 BOCIIMTAHUS:

® - AaKTMBHOE YYacTHE B PEUICHUHU MPAKTHUECKHUX 3a7a4 (B paMKax CeMbH, 00pa30oBaTeIbHOMN
OpraHu3aIyu, ropo/ia, Kpasi) TEXHOJIOTMUYECKOW U COLIUATIbHON HAMPaBIEHHOCTH, TPEOYIOIINX
B TOM YHCJIC U (DU3NYECKUX 3HAHUIA,

® - UHTEpEC K NPAKTHUYECKOMY U3YICHHIO MPOQECCHIA, CBI3aHHBIX C (DU3HKOI;

e 7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

e - OpHUEHTallMs HAa TpUMEHeHUe (U3MYECKHX 3HAHWM /AN pelieHus 3ajgad B OO0JacTH
OKpY’Karolen cpe/pl, INIaHUPOBAHUS TTOCTYIIKOB M OIIEHKU UX BO3MOXKHBIX MTOCIEACTBHM JIs
OKpY>Karollen Cpeibl;

® - 0CO3HaHHUE TI00aTbHOIO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U MyTeil X pelIeHHs;

e §8) amanTanuM K U3MEHSIIOIIUMCS YCJIOBHSIM COLMATbHON U MPUPOIHOI cpeabl:

e - MOTpeOHOCTh BO B3aUMOJCWUCTBUU TPU BHINOJHEHUH WCCIEJOBAHUM U IPOEKTOB
(bu3nUYecKoil HaNMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTUX;

® - [IOBBHIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JCSITEIbHOCTD;

e - moTpebHOCTh B (OPMUPOBAHWU HOBBIX 3HAHHM, B TOM uucie (OpMyTUpOBaTh HJIEH,
TIOHSTHS, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SBJICHHSIX;

e - oco3HaHUE Ne(UIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (PU3HKH;

® - [JJAHWPOBAHUE CBOETO PA3BUTHSI B IPUOOPETCHUH HOBBIX (PU3MUECCKUX 3HAHUM;

® - CTpEMJICHHE aHAIM3UPOBATh U BBISABJISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PH3UUYECKHUX 3HAHU;

® - OICHKa CBOMX JCHCTBHI ¢ Y4E€TOM BIMSHHS HAa OKPYXKAIOIIYI CpPEIy, BO3MOXKHBIX
II00ATBHBIX TTOCIICICTBHA.

METAINPEAMETHBIE PE3YJIbTATHI
B pesynmbraTe OCBOCHHs MporpaMMmbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudarmerocss OyayT cQOpMHpPOBAaHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,

BKIIIOUAIONUE TIO3HABATENbHBIE YHHBEpCaJbHbIe Y4eOHBIC JIEHCTBUS, KOMMYHUKATHBHBIE

YHUBEpCaIbHbIC YICOHBIC JCHCTBHUSA, PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIE TCHCTBUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS
ba3oBble Jiornueckme A1eCTBUA:

® BBIBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUH);

® YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KIACCH(PUKAIIMU, OCHOBAHUS IJsi OOOOIICHUS H
CpaBHEHUS,



BBISBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHs B paccMaTpUBacMbIX (pakTax, JaHHBIX H
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BbIABJIATE MNPUYUHHO--CICACTBCHHBIC CBA3H IIPU H3YUCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUM |
nmponeccoB, JA€jIarb BbIBOJAbI C  HUCIOJbB30BAHUCM  ACAYKTHMBHBIX W HWHAYKTHUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh IMIIOTE3bl O B3aUMOCBA3X (PU3NYECKUX BEJIUYUH;
CaMOCTOSITENIFHO BBIOMpaTh croco0 pemieHus y4ueOHOW (usnueckol 3amayn (CpaBHEHHE
HECKOJIbKUX BapUaHTOB PELLEHUs, BHIOOP Hanbosiee MOAXOASIIEro ¢ Y4ETOM CaMOCTOSATENBHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

MCII0JIb30BaTh BOMIPOCHI KaK HUCCIIEN0BATEIbCKUI HHCTPYMEHT MIO3HAHMUS,

IPOBOJUTH 10 CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (pu3nuecKkuii
9KCHEPUMEHT, HEOOJIBIIOE UCCIIe0BaHUE (PU3HMUECKOTO SBICHHUS;

OLICHMBATh HAa NPUMEHHUMOCTh M JOCTOBEPHOCTH HH(OpMAIUIO, MOJYYCHHYIO B XOJIE
WCCJIEIOBAHMS WM OKCIIEPUMEHTA;

CaMOCTOSTENIbHO (hOpMyIUpOBaTh 0OOOLIECHUST U BBIBOABI IO PE3ylbTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEJOBAHMSI;

IPOTHO3UPOBATh BO3MOXKHOE JajbHelllee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh TPEATNOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

OPUMEHSTh pPa3jMYHbIe METOJbl, WHCTPYMEHTBHl M 3alpochl MpU MOHCKE U OTOOpe
nH(pOpMaLIMU WIH JaHHBIX ¢ Y4ETOM IMPeaoKeHHOM yueOHoM (hru3nueckoi 3a1auu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMAIUIO PA3IMUYHBIX BUIOB
1 GOpM Ipe/ICTaBICHHUS;

CaMOCTOSITENIbHO BBHIOMpATh ONTUMAIbHYIO (QopMy TpeicTaBieHus HHPOpMAIUU U
WLTIOCTPUPOBATH peIlllaeMble 3a7]a4l HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOH rpadukoi
1 UX KOMOWHAIIASIMHU.

KoMMyHuUKaTHBHBIe yHHBepcalbHble Y4eOHbIe el CTBHA:

B X0/ie OOCYXJIeHHs Y4eOHOro MaTepHalia, pe3ysbTaToB JIA0OPATOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYK/1aéMOM TEMBI U BBICKA3bIBATh HJICH, HAIICJICHHBIC HA
peleHre 3a7auu U NoAepKaHue 0IarokenareTbHOCTH OOIEeHUS;

COIIOCTABJIATh CBOU CYXACHHUA C CYKACHUAMU JPYIrux y4aCTHUKOB Jualiora, 06Hap}I)KI/IBaTB
pa3inure U CXOJICTBO MO3UIINN;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YIbTaThl BHIMOIHEHHOTO (PU3MUECKOTO OMbITa (IKCIIEpUMEHTA,
WCCJIEIOBAHMS, TIPOEKTA);

MOHMMATh M HUCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATbHOW pabOTHI MpHU
pelIeHnr KOHKPETHON (PU3NYECKON MPOOIEMBI;

IMPpUHHUMATh HCIIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATH )ICIZCTBHH o eé JOCTUXCHULIO.
pactpenensaTh poyiM, OOCYKIaTh MPOIECCH U PE3yIbTaThl COBMECTHON pabOThI, 0000maTh
MHEHUST HECKOJIbKHX JIFOJICH;

BBITIOJTHATh CBOKO YacTh pabOTHI, JOCTHTash KAa4eCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYS CBOM JEUCTBUSA C APYTHUMH YJI€HAMU KOMaH/IbI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranuzanus:

BBISIBJIITH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYAIMAX, TPEOYIOUIMX JUIS PEHICHHS
(¢u3nUecKux 3HAHUMH;



OpPUEHTUPOBATHCS B PA3JIMYHBIX OIX0JaX IPUHATUS PELIEHUN (MHANBUYAJIbHOE, IPUHATHE
pelLlIeHUs B IpyIIe, IPUHATUE PEILIeHHUH rpymnIoi);

CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pelIeHWs (PU3MUECKOW 3ajauyd WM  IUIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIPEJIaraéMble BAPUAHTBI PEIICHUM;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh aJIeKBaTHYIO OLICHKY CUTYalluU U MpeasaraTh I1aH e€ H3MEHEeHMs,;
OOBSICHATh NPUYUHBI JOCTHXKEHUS (HEJOCTMXKEHUS) PEe3yJIbTaTOB JEATEIIBHOCTH, JaBaTh
OLIEHKY ITPMOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJHEHUS (U3UUIECKOTO
UCCJIEIOBaHMSI UJIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBILINXCS CUTYalLlUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKILINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;
CTaBUTb ce0sl HA MECTO JIPYroro 4eloBeKa B X0JIe CIOPa UM AUCKYCCUU Ha HAY4HYIO TEMY,
HOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYyroro;
NPU3HABATh CBOE MPABO HA OMIMOKY MPH pelIeHUH (PU3MUYECKUX 3a]a9 UM B YTBEPKIACHUSAX
Ha Hay4HbIE TEMbI M TaKOE K€ [IPaBo IPYroro.
INPEAMETHBIE PE3YJIBTATbBI
K kxonny oOyuenuss B 7 KJjacce IpeIMETHbIE Pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIH30BATh MOHATHSA: (PU3UUECKHE M XUMHUYECKHUE SIBJICHUS, HAOIIOJCHUE, YKCIIEPUMEHT,
MOJI€JIb, TUTIOTE3a, €AUHUIIBI PU3NYECKUX BEJTUYHH, aTOM, MOJIEKYJIa, arperaTHbIE COCTOSIHUS
BelecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHHUYECKOE JBIKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUsl, paBHOJEHCTBYIOIAs cuia, aedopManus
(ynpyrasi, miacTu4ecKkas), HeBeCOMOCTb, COOOIIAOIIUECS COCY/IbI;

paznmuuath siBieHus (nud@dy3us, TEMJIOBOE JBIKEHHE YacTHUIl BEIIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JABUKEHUE, MHEPITHUS, B3aUMOJICHCTBHUE TEJ, PABHOBECUE TBEPIBIX
TEJ C 3aKPEIIEHHON OChIO BpAlllEHHUs, Mepeada JaBieHUsl TBEPIBIMU TEJIaMU, KUIKOCTIMU
Y razaMu, aTMOC()epHOE JaBJIeHUE, IJIABaHUE TEJ, IPEBPALLICHHUS] MEXaHUUECKOM SHEPTUM) 1O
ONMCAHUI0 UX XApaKTEPHBIX CBOMCTB UM HAa OCHOBE OMNBITOB, JTEMOHCTPHUPYIOLIUX TaHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3UUECKHUX SBICHUN B OKPYXKAIOIIEM MHUPE, B TOM
yrcne (pu3nveckue SBJICHHS B MPUPOJIE: MIPUMEPHI ABIKCHUS C PA3IMYHBIMUA CKOPOCTSIMH B
)KUBOW M HEKHMBOW MPUPOJE, NEHCTBHE CHJIBI TPEHHUS B TPUPOJEC M TEXHHUKE, BIUSHUC
aTMoc(epHOTro TaBIeHUS Ha )KMBOW OPTaHU3M, TUTABaHUE PHIO, PhIYaru B TeJie YeloBeKa, IpH
ATOM TEPEBOJUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKM) PU3NYECKUX SIBICHUH;

OTNHUCHIBATh M3yYEHHBIE CBOMCTBA Tel W (U3UYECKUE SIBICHHS, HUCIOIB3YS (PU3HUECKUE
BEITMYUHBI (Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEIHSISI CKOPOCTb,
cuJia ynpyrocTu, Cujia TSYKECTH, BEC Tella, CUjla TPEHUs, JaBjaeHue (TBEPAOro Tela, )KUJIKOCTH,
ra3a), BRITAJIKUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIBI,
KOX(UITMEHT MOJIE3HOTO JCHCTBHS MEXaHU3MOB, KWHETHYECKAast M MOTSHIIMATbHAS YHEPTHUs ),
IpU ONKCAaHUU MPABWIBHO TPAKTOBAaTh (U3WYECKUN CMBICI HCIIOJIb3YEMbIX BEJIIMYUH, HX
0003HaYCHHSI ¥ €TUHUIIBI PU3NIECKUX BETUINH, HAXOTUTH (DOPMYIIBI, CBI3BIBAIOIINE TAHHYIO
bu3nyecKyl0 BEIMYMHY C JAPYTUMHU BEIMYMHAMH, CTPOUTh TpaduKU H3y4YECHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBIECHUS U IMPOILECCHI, UCIOIb3Ys IMpaBUiia
CIOXeHUs cui (BIOJb OAHOW mpsimMoil), 3akoH ['yka, 3axon Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHHKHU, 3aKOH COXPaHEHUs



MEXaHHYECKOUN SHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTU4YeCKOe BHIPAKECHUE;

OOBSCHATh (PU3MYECKHE SIBJICHHS, MPOIIECCH U CBOMCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil NMPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUUUHHO--CIEICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKMX IIaroB ¢ Omopoil Ha 1—2 M3y4eHHBIX
CBOICcTBa (pU3MUECKUX SBICHUHN, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

pemaTth pacuéTHbIC 3aaud B 1—2 IeWCTBUSA, UCIIONB3YS 3aKOHBI U (JOPMYIIBI, CBSI3BIBAIOIIHE
(dbu3nUYeCcCKre BETUYMHBI: HA OCHOBE aHAJM3a YCIIOBHUS 33/1a4U 3alUCHIBATh KPATKOE YCIOBHE,
MOJICTaBIATh (U3MYECKUE BEIMYMHBI B (OPMYNIBI U MPOBOAUTH PacyEThl, HAXOAWUTH
CIIPaBOYHBIC JIaHHBIC, HEOOXOIUMBIC I PEIICHUS 3a7ad, OLEHWBATh PEaTHCTHYHOCTH
MOJTYYCHHOW (PU3MUECKON BETMYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh MPHU MOMOIIH (PU3UIECKHX METOJIOB, B
OTIMCAHWUN WCCIICIOBAHMS BBIICIATH MPOBEPSIEMOE TPETION0KEHUE (TUTIOTE3Y), pa3Iu4aTh U
HMHTEPIPETUPOBATh MOJNYYEHHBIH pe3yibTaT, HAXOAWUTh OMIMOKM B XOJI€ OIBITA, JENaTh
BBIBO/JIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTDH OMBITH IO HAOMIOACHUIO (PU3MUYECKUX SBICHHUM WM (PU3HMUECKUX CBOICTB Tell:
dbopMynupoOBaTh MPOBEPSIEMbIE MPEANONIOKEHHSI, COOMPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO
000pyI0BaHUs1, 3aMUCHIBATH XOJI OMBITa U (DOPMYITHPOBATH BHIBOIBI;

BBIMIOJHATH MPSMbIE W3MEPEHHs] PACCTOSHUSA, BPEMEHHU, Macchl Tela, 00bEMa, CHUIbI U
TEMIEPAaTypbl C HCIOJIB30BAHUEM AaHAJIOTOBBIX U IHUQPPOBBIX MNPUOOPOB, 3aMUCHIBATH
MOKAa3aHUsl TPUOOPOB C YIETOM 3aJaHHON aOCOIFOTHOM MOTPENTHOCTH U3MEPCHHIA,
MPOBOAMTH HCCIICJOBAHHE 3aBHUCUMOCTH OJHON (HU3WYECKOW BEIMYMHBI OT APYroil ¢
MCIIOJIb30BAaHUEM TPSMBIX U3MEpPEHUN (3aBUCUMOCTH MyTH PAaBHOMEPHO JABUKYIIIETOCS Tela
OT BPEMCHH JIBW)KCHHUS TeJla, CUIIBl TPEHUS CKOJIBLKCHHS OT Beca Tena, kKadecTBa o0paboTKu
MOBEPXHOCTEH TeJ U HE3aBUCUMOCTH CHJIBI TPEHHSI OT TIOIIAIU COMPUKOCHOBEHHUS TEII, CHUJIIBI
YIIPYTOCTH OT yJUTHHCHHSI TTPYKHHBI, BRITAIKHBAIOIICH CHITBI OT 00bEMa MOTPYKEHHON YacTH
Tela M OT IUIOTHOCTH KHJKOCTH, €€ HE3aBHUCUMOCTH OT IUIOTHOCTH Tela, OT TTyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM TJIaBaHUSI TEJI, YCIOBHI paBHOBECHS pbIyara U OJIOKOB),
y4acTBOBATh B MJIAHUPOBAHUU Y4€OHOTO MCCIEAOBAHUS, COOMPATh YCTAHOBKY M BBIMOIHSITH
U3MEpEHUS, CJeays MPeIOKCHHOMY IUIaHy, (QUKCHPOBATH PE3yIbTaThl TOTYyYSCHHOU
3aBUCHUMOCTH (DU3MYECKUX BEIMYMH B BHUJE MPEIJIOKEHHBIX TaONHI U rpadukoB, Oenath
BBIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHNS;

MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BETMYUH (TJIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPAOTO TeNa, CUJa TPEHHsI CKOJBXKEHHUsS, JaBIEHHE BO3/yXa, BBHITAIKUBAIONIAS CHUITIA,
JNEHCTBYIOMIAs HA TOTPYXKEHHOE B KUAKOCTH Te0, KOAI((OHUIMEHT TOJE3HOTO JICHCTBHS
MPOCTBIX MEXaHU3MOB), CIIEAYs MPEIOKESHHON MHCTPYKIIMU: TIPU BBIMOJTHEHUN U3MEPEHUM
coOMpaTh FIKCIEPUMEHTAITLHYIO YCTAHOBKY W BBIUMCIIATH 3HAUCHNE NCKOMOMW BETMUNHBI,
coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH TIpU padoTe ¢ TabopaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh MPUHITUIBI JICHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIONTUECS COCYIBI, OapoMeTp, pbhIvar, MOJBHIKHBIM W HEIOIBHIKHBIMN
0JIOK, HAKJIOHHAs TUIOCKOCTb;

XapaKTepU30BaTh MPUHITUIIBI JCHCTBUS H3yYCHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OMOpOl Ha WX ONHCaHWsA (B TOM YHCJC: MOAMMUITHUKHA, YCTPOHCTBO BOJOIPOBOJA,
TUIPABIMYECKUNA TIPECC, MAaHOMETP, BHICOTOMED, IMOPIIHEBOI HACOC, aApEOMETP), UCIIONIb3Ys
3HaHUS O CBOWCTBAX (DU3MYECKUX SBICHUH M HEOOXOIWMble (U3MYECKUE 3aKOHBI M
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTH UHGOPMAIUIO O IPUMEpax ) MPAKTUYECKOT0 UCTIOIb30BaHUS
bu3MYeCKUX 3HAHWM B TIOBCEHEBHOW JKW3HM Mg oOecreueHus Oe30MacHOCTH IpH
oOpaimeHud ¢ TpuOOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsS 370POBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKPYKaIOILEel cpene;



OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaLuu B MIHTepHETE B COOTBETCTBUH C 3a/laHHBIM
IIOUCKOBBIM 3allpOCOM, HAa OCHOBE MMEIOLIUXCSA 3HAHUN M NMyTEM CpPaBHEHMs pa3IMUYHBIX
HCTOYHUKOB BBIJCISATH HH(POPMAIUIO, KOTOPAst SBJIAETCS MPOTUBOPEUUBOM HIIM MOXKET OBITH
HEJIOCTOBEPHOM;
UCIIOJIb30BaTh IIPU BBINOJIHEHUM YYEOHBIX 3aJlaHUN HAyYHO--NIOMYJSIPHYIO JIMTEpaTypy
¢u3nuUecKoro conepkaHus, CHpPaBOYHBIE MaTepHajbl, pecypchl ceTu VIHTepHET, BiajeThb
npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOpPMALUU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;
co3/laBaTb COOCTBEHHbIE KpaTKHE IUCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpManuu (U3NYECKOTO COJAEp’KaHMs, B TOM 4YMCIE IYyOJUYHO JeaTh
KpaTKhe COOOLICHHS O pe3yiabTaTax IMPOEKTOB MM YYEOHBIX HCCIICAOBAHHUM, MpPU ITOM
I'PaMOTHO HCHOJIb30BaTh W3YYEHHBIN MOHATUIHBIN anmapaTr Kypca (pU3UKH, COIPOBOXKIATh
BBICTYIUICHHE ITPE3CHTALNEM;
IIPY BBIIIOJHEHUN YY€OHBIX IPOEKTOB U UCCIIEAOBAHUM pacipeensiTh 00A3aHHOCTH B IpyIIe
B COOTBETCTBUM C IOCTABJICHHBIMU 3aJjauaMH, CIECJUTh 3a BBIIOJIHEHUEM IIJIaHa JeHCTBUl,
aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTh TIPYMIbl, BHICTPAaUBATh
KOMMYHHKaTHUBHOE B3aUMOJECHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

MCII0JIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE AaTOMOB U MOJIEKYII,
arperaTHhIe COCTOSHHS BEIIECTBA, KPUCTAUIMYECKHE W aMOp(HbIC Tena, HACHIIICHHBIA U
HEHACBILICHHBIN Map, BJIAXHOCTb BO3yXa, TEMIEpaTypa, BHYTPEHHsISI SHEPrus, TEIJIOBOU
JIBUTATENb, 3JIEMEHTAPHBIM 3JEKTPUUECKUN 3apsl, dJEKTPUYECKOe IoJie, MPOBOJHUKHU U
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

paznuyath sBJIEHUS (TEIUIOBOE pacHIMpeHUE M CXKaThe, TeIulonepenaya, TEeIIOBOe
paBHOBECHE, CMayMBaHUE, KalWUISPHbBIE SIBICHUS, UCIApEeHUEe, KOHAEHCAlus, IUIaBJIEeHUE,
KpUcTalu3anus  (OTBeplEBaHHE), KHUIEHHE, Terulonepenaya  (TEMJIONPOBOIHOCTH,
KOHBEKIIMSI, W3JIy4€HUE), DIEKTpU3alus TeJ, B3aUMOJEWUCTBUE 3apsAloB, JEUCTBUS
AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHME, B3aMMOJEHCTBUE MAarHUTOB, JEHCTBHE
MarHUTHOTO I0JI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIHUS) [0 OMMCAHUIO MX
XapaKTepHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX IaHHOE (PU3HYECKOe
SBJICHUE;

pacrio3HaBaTh NPOSIBICHUE W3YYEHHBIX (DU3NYECKHX SIBICHUH B OKpPYXKalOIIeM MHpPE, B TOM
qucie pU3nuecKue IBICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKEHHE U KalUJUIIPHBIE SIBICHUS
B IIpUpOJIE, KPUCTALIbI B MpHUpoje, u3inydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUe POCHI, TyMaHa, MHEs, CHEra, »JIEKTpUUYECKHE SBJICHUS B aTMocdepe,
JJIEKTPUYECTBO JKMBBIX OPraHMW3MOB, MarHUTHOE Tmojie 3emiid, Jpeld MoarcoB, poJib
MarHUTHOTO MOJSI Ul JKM3HU Ha 3eMjle, MOJISIPHOE CHSHUE, IPHU ITOM IEPEBOAUTH
MPaKTUYECKYI0 3aJady B Yy4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
bu3nUecKuX SBICHUIA;

ONKCHIBATh W3YYEHHbIE CBOMCTBA Tel M (DU3MUECKHUE SIBJICHUS, HCIONb3Ys (U3HUECKUe
BEJIMYMHBI  (TeMIlepaTypa, BHYTPEHHSSI JHEpPrus, KOJMYECTBO TEIUIOTHI, yJelbHas
TEIUIOEMKOCTh ~ BELIECTBa,  yJelbHasg  TEIUIOTa  IUIaBIE€HUS, yJelbHass  TeruioTa
napooOpa3oBaHMs, yJeNbHAas TEIJIOTa CropaHusl TOIUIMBA, KOA(PQPHUIMEHT IOJIEe3HOTO
JIEHCTBHS TEIUIOBOM MAIlWHBI, OTHOCUTEIbHAS BIIAXXHOCTb BO3/yXa, JJICKTPUUYECKUN 3apsil,
CHWJIa TOKA4, DJJEKTPUYECKOE HAIPSIKEHUE, CONPOTHUBICHUE IPOBOJHMKA, YIEIBbHOE
COIIPOTHBIICHUE BEIECTBA, padOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA), NMPH OMHCAHUHU
NPaBUIbHO TPAaKTOBaTh (DPU3MUECKUI CMBICI HCHOJIb3YyEMBIX BEJIWYHMH, OOO3HAUYEHUS U
€IMHUIBI (PU3HUECKUX BETMYMH, HAXOAUTh (DOPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (DU3HUYECKYIO



BEIIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOMTh TIpadUKd HU3YYEHHBIX 3aBHCHUMOCTEH
(bu3nM4eCcKUX BEIUYNH;

XapaKTepru30BaTh CBOWCTBA Tell, (PU3UYECKHE SIBICHUS U IMPOLECCHI, HCIIONB3Ysl OCHOBHBIC
HOJIOKEHHUS ~ MOJIEKYJISPHO--KUHETUYECKOH TEOpHUM CTPOEHHUS  BELEeCTBA, IPUHLUI
CYINEPIO3UINH II0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsa/a, 3akoH Oma ais
ydacTka uenu, 3akoH Jlxoyns—JleHIa, 3aKOH COXpaHEHMsI 3HEpPIruu, IpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKEHHE;
OO0BACHATH (PU3NYECKHE IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYaIMi
IIPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh I[PUUYMHHO-CIEICTBEHHbIE CBSI3H,
CTpOUTH OOBsICHEHHE M3 |—2 JOrMYecKHX IIaroB ¢ Omopoil Ha 1-2 M3yueHHBIX CBOWMCTBA
(bu3nUecKux sIBICHUH, GPU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIC 3aa9i B 2—3 JeWCTBUS, UCTIONIB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE
(u3nyecKre BEIMYUHbBI: HA OCHOBE aHaJM3a YCJIOBUS 3a/1auMl 3allMChIBaTh KPaTKOE YCJIOBUE,
BBISBIIATh HEAOCTATOK JAHHBIX JJIs PELIeHMs 33a/JadM, BbIOMpaTh 3aKOHBI M (HOPMYIHI,
HeoOXouMbIe Ui €€ pelleHus, IPOBOJAUTh PACUETHl U CPAaBHUBATh MOJYYEHHOE 3HAUEHUE
(bu3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOYKHO PEUIMTbh IpU MOMOLIM (PU3UYECKUX METOJIOB,
UCIOJIb3YS ONMCAHUE UCCIENOBAHMs, BBIJCIATh MPOBEPSIEMOE IPEANON0KEHNE, OLIEHUBATh
IPaBUIBHOCTD MOPsAKA IPOBEACHUS UCCIIEI0BaHUS, A€1aTh BIBObI;

IPOBOJUTH OIBITHI IO HAOMIONCHHUIO (PU3NYECKUX SBICHUNA MIM (DPU3NYECKUX CBOWMCTB TEN
(KanwIsipHbIE SIBJICHUS, 3aBUCUMOCTH JIaBJIEHUS BO3[yXa OT €ro o0béMa, TeMIleparypsbl,
CKOpOCTH IIpoIlecca OCThIBAHMS W HArpeBaHWs INpPHU H3JIYyYEHUH OT LIBETa H3JIydarollei
(moryommaroieil) MOBEpXHOCTH, CKOPOCTh MCIAPEHHUSI BOJBI OT TEMIIEPATyphl KUJIKOCTH U
wioniaan €€ MOBEPXHOCTH, NIEKTPU3ALNS TEJI U B3aUMOAECUCTBUE IEKTPUYECKUX 3apsOB,
B3aMMOJICHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yaJlM3allMsi MarHUTHBIX MOJEH MOCTOSHHBIX
MarHuToB, JEMCTBUS MarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBa BJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMyIMpOBaTh IPOBEpsiEMbIE
IPENONI0XKEHUs, cCOOUPaTh YCTAHOBKY U3 MPEIOKEHHOT0 000py/10BaHHUs, ONMUCHIBATh XOJ]
omnbITa U (pOpMyYIHPOBATh BHIBOBL;

BBITOJIHATh NPAMBIE U3MEPEHUS TEMIIEPATYPHI, OTHOCUTEIBHON BIIQXKHOCTH BO3/1YXa, CHJIbI
TOKa, HaNpsDKEHUs C HUCIOJIb30BaHUEM aHaJOTOBBIX MPUOOPOB M JATYMKOB (U3NUYECKHUX
BEJIMYMH, CpaBHMUBATh pe3yJbTaThl HW3MEPEHUH C Y4ETOM 3aJaHHOM aOCOIIOTHOU
MOTPEIIHOCTH;

MPOBOJIUTh HCCJIEOBAHUE 3aBUCUMOCTH OJHOW (U3MYECKOW BEJIIMYMHBI OT JAPYrod C
HCIIOJIb30BaHUEM NPSMBIX M3MEPEHUN (3aBUCUMOCTb COMPOTHBIICHUS MPOBOJHHKA OT €ro
JUIMHBI, TUIOIIAAM IIONEPEYHOI0 CEYEHMs] M YJENbHOIO CONPOTUBIICHMs BEIIECTBA
MPOBOJHMKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOJAHHUK, OT HAIMpPSKEHHs Ha MPOBOJIHUKE,
UCCJIEOBAHME IIOCJIEAOBATEIbHOTO W  MApAJUIEIBHOTO COEAMHEHUH IPOBOJHUKOB):
IUIAaHUPOBAaTh HCCJEI0OBaHUE, COOMpATh YCTAHOBKY M BBIMOJIHATH H3MEPEHUS, CIeays
IPEeUI0KEHHOMY IIJIaHy, GUKCHUPOBATh PE3yIbTaThl TOJTY4€HHON 3aBUCUMOCTH B BUJIE TaOJIUI]
U TpaduKOB, JeTaTh BHIBOABI IO Pe3yabTaTaM UCCIIEI0BaHUS;

IPOBOJIUTh KOCBEHHbIE H3MepeHHUsl (U3NYECKUX BeIMUMH (yIelnbHass TEeIOEMKOCTb
BEIIECTBa, COINPOTUBICHUE IPOBOAHMKA, PabOTa M MOIIHOCTb 3JIEKTPUYECKOI0 TOKa):
IUIAaHUPOBaTh ~ M3MEPEHHUs, COOMpaTh  OSKCHEPUMEHTAJIbHYI0  YCTaHOBKY,  CIEIys
IPEJI0KEHHOW HHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

coOJIr01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU padboTe ¢ J1abopaTopHBIM 000PYAOBAHUEM;
XapaKkTepru30BaTh MPUHIUIBI ACHCTBHS W3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C
ONOpOH Ha MX ONUCAaHUA (B TOM YHUCJE: CUCTEMA OTOIUIEHMSI JOMOB, TUTPOMETp, NapoBas
TypOHHa, aMIIepMeTp, BOIBTMETP, CYETUHK HIIEKTPUUECKON SHEPTUH, HIIEKTPOOCBETUTEIbHbBIE
npuOOpHI, HarpeBaTeNbHbIE EKTPOIPUOOPHI (IPUMEPHI), HIEKTPHUECKUE MPETOXPAHUTENH,



AJIEKTPOMArHuT, JIEKTPOJBUraTeNlb MOCTOSIHHOIO TOKA), MCIOJB3YS 3HAHMS O CBOMCTBax
buznyecKux sIBICHUN U HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
pacrio3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOHUCTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXeMaM U
CXeMAaTUYHBIM PHUCYHKAM (KHUJKOCTHBI TEPMOMETp, TEPMOC, IMCHUXPOMETpP, THTPOMETD,
JIBUTATE€b BHYTPEHHEIO CrOpPaHUs, JJIEKTPOCKOI, pEeocTar), COCTaBJISTb CXEMBI
3JIEKTPUYECKUX LENEel € IMOCIEI0BAaTEIbHbIM U MapaJyICIbHbIM COCIWHEHHEM 3JIEMEHTOB,
pasnnyas ycJIoBHbIE 0003HAUYEHUS 3JIEMEHTOB JIEKTPHUCCKUX IETIeH;
PUBOJUTH MPUMEPHI (HAXOAUTH UHGOPMAIUIO O IIPUMEpax ) MPAKTUYECKOT0 UCTIOIB30BaHUS
busznyecKux 3HAHUKW B TIOBCEIHEBHOM KHU3HU Ui oOecmedeHus Oe30MacHOCTU IpHU
oOpamieHnn ¢ NpUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 3/I0POBbI H
COOJIIOZICHHSI HOPM SKOJIOIMUYECKOT0 TIOBE/ICHUS B OKPYKAIOIIEH cpelie;
OCYIIECTBIISITh MOMCK MH(POpMauu (U3NIECKOTO cojepkanus B VHTepHeTe, HA OCHOBE
UMEIOUIUXCA 3HaHUM M MyTEM CpaBHEHUS JOIOJIHUTENbHBIX MCTOYHUKOB BBIJEIATH
uH(pOpMaIIHIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
UCIIOJIb30BaTh IPU BBINOJIHEHUM YYEOHBIX 3a/laHUM HAyYHO--TIOMYJISIPHYIO JIMTEpaTypy
(Gu3NYECKOro cojAepkKaHUs, CIIPaBOYHbIE MaTepualibl, pecypchl ceth VHTepHer, BialieTh
npuéMaMi KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OAHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;
co3laBaThb COOCTBEHHbIE NHCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHHs, 00001mas
MH(GOPMALIMI0O W3 HECKOJbKUX MCTOYHHUKOB (PU3MYECKOrO COJep:KaHus, B TOM 4YHCIIE
nyOJIMYHO NPEACTaBIATh PE3YyJbTaThl MPOEKTHOM WM MCCIEI0BATEIbCKON JESITENbHOCTH,
OpU 5TOM TPAMOTHO HCIIOJIb30BaTh WM3YYCHHBIH TOHATUWHBIN ammapaT Kypca (U3MKH,
COIPOBOKAATh BBHICTYIIJIEHUE NPE3EHTAIUEH;
OpU  BBIMOJIHEHUM YYEOHBIX MPOEKTOB U HCCIENOBaHMA (U3MYECKHX MPOIIECCOB
pacrpenesaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBHH C TOCTABICHHBIMU 331a4aMH, CJIEIUTh
3a BBIMOJHEHMEM IUIaHA JCHCTBUM W KOPPEKTUPOBaTh €ro, aJeKBATHO OIIEHUBATh
COOCTBEHHBI BKIAJ B JCSITENbHOCTh TPYMNbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3alMOJIEICTBHE, IPOSBIISASL TOTOBHOCTD pa3peliaTh KOHQIJIUKTHI.

K xoHuy oOyueHust B 9 Kiacce mnpeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh y O0YUAIOIIUXCS] YMEHUI:

UCIIONBb30BaTh  IOHATHUS: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPAEKTOPHS,
OTHOCUTEIILHOCTh MEXAaHMYECKOTO [BIKEHUs, nedopmarus (ympyras, IUIacTHYecKas),
TpEHUE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHUE, HEBECOMOCTh M TIEPETPY3KH, IEHTP TKECTH,
a0CONIOTHO TBEPAOE TENO, HEHTP THKECTH TBEPAOTO Tela, pPaBHOBECHE, MEXaHHUYECKUE
KOJIeOaHWsT M BOJIHBI, 3BYK, HHGPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IIKaia
AIIEKTPOMATrHUTHBIX BOJH, CBET, OJIIM30PYKOCTh M JTATHbHO30PKOCTh, CIEKTPHI UCIYCKAHUS U
MOTJIONICHMS, allb(a-, 6eTa- 1 raMMa-u3IydeHHs, H30TOIbI, IEPHAS DHEPTETHKA;

paznuyaTh sBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJMHEHHOE JBUKEHHUE,
PaBHOYCKOPEHHOE TMPSMOJUHEHHOE IBMKEHHE, CBOOOJIHOE TaJeHHEe TeJ, PaBHOMEPHOE
JIBUKEHHE TI0 OKPY)KHOCTH, B3aHMOJICHCTBHE TEJ, pEaKTUBHOE JIBMIKEHUE, KOIeOaTeIbHOE
JBIDKCHHE (3aTyXarollue W BBIHYXKJICHHBIC KOJeOaHUs), PE30HAHC, BOJTHOBOE IBMIKEHUE,
OTpa)KE€HUE 3BYKa, MPSMOJIMHEHHOE PacIpOCTpaHEHUE, OTPAKEHUE U MPEIOMJICHUE CBETA,
MOJITHOE€ BHYTPEHHEE OTpa)KEHUE CBETA, Pa3OKEHHE OEeNoro CBeTa B CIEKTP U CIIOKEHHUE
CIIEKTPAJbHBIX I[BETOB, IUCIIEPCHUsl CBETA, €CTECTBEHHAs! PaJMOaKTUBHOCTh, BOZHUKHOBEHUE
JUHEWYATOr0 CHEKTpa M3JTYyYEHHUs) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX JTAHHOE (DU3UIECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE N3YYCHHBIX (DU3MUECKUX SIBJICHHUM B OKpPYXKaIOIeM MHpE (B TOM
yucie GU3NIeCcKue SBICHUS B IPUPO/IE: TTPUIIMBBI U OTIUBHI, ABMXKeHUE TuiaHeT ComHeuHON
CHUCTEMBbI, PEaKTUBHOE ABUKEHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB YKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHYECKUE BOJIHBI, IIyHAMH, X0, IIBETa TEJ, ONTHYECKHE SBJICHHUS B



npupoze, OUOJOTHYECKOe ACHCTBHE BUAMMOTO, YIbTPa(HOIETOBOIO MU PEHTTEHOBCKOTO
U3IYy4YEeHUH, €CTECTBEHHbIM paJuOaKTUBHBIA (DOH, KOCMHUYECKHE Jy4M, PaJUOAKTHBHOE
U3JIy4eHUE MPUPOJHBIX MHUHEPAJIOB, NCHCTBHE PaJMOAKTUBHBIX W3IyYEeHHH Ha OpraHHU3M
YyejloBeKa), MpU O3TOM IEPEBOAUTh IPAKTUYECKYIO 3ajady B Y4eOHYI0, BBIICIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OINKCBIBATh W3YYEHHBIE CBOMCTBA TeJl M (PU3MUECKUE SBJIECHUS, UCHONb3Ys (pusnueckue
BEIIMYMHBI (CpelHAS M MIHOBEHHas CKOPOCTh Tejla IMPH HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHHUe, NepeMelleHne, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHUs, CHJla yIPYroCTH, CHUJa
TSOKECTH, YCKOPEHHE CBOOOJHOTO TMAICHHWS, BEC TeJa, HMILYJIbC TeJa, HMITYJIbC CHJIBI,
MeXaHu4eckass padoTa M MOIIHOCTb, IOTEHLIMANbHAas HHEpPrus Teja, MOIHITOrO HaJ
MOBEPXHOCTBIO 3€MJIH, TIOTEHIIMATIBbHAS SHEPTUS C)KATOW MPYKUHBI, KHHETUYECKast JHEPTus,
IOJIHAsE MEXaHW4ecKasl SHeprus, Nepuo] U 4yacrtora KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTb
3BYKa M BBICOTA TOHA, CKOPOCTH CBETa, MMOKA3aTeNb MPEJIOMJICHUS CPENbl), IPU ONMUCAHUU
NPaBUIbHO TPAaKTOBaTh (PU3MUECKUIl CMBICT HCIOJIb3YEMBIX BEIMYMH, OOO3HAUYEHUS U
eIMHUIBI (PU3HUECKUX BEITMYMH, HAXOAUTH (DOPMYJIBI, CBA3BIBAIOIINE JAaHHYIO (DU3HUYECKYIO
BEIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTh TIpapUKd U3YyYEHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBA Tejd, (U3WYECKHE SBJICHUS M IPOLECCHl, MCIOJIb3Ys 3aKOH
COXpPaHEHMsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUSI, TPUHIIUII CYTIEPIIO3ULIUHU CHJI, TPUHLUI
otHocuTenbHOCTH ["anmmmesi, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI
OTpa’KeHHsI U IPEJIOMIIEHUS CBETA, 3aKOHbI COXPAHEHUS 3apsJ0BOr0 U MAaCCOBOT'O YKCEN MPU
SIEPHBIX PEaKIUsIX, IPU ATOM JIaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M 3aIHCHIBATH €TI0
MaTeMaTHYeCKOE BbIpaXKECHUE;

OOBSICHATH (YM3NYECKHE TPOIIECCHl U CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CHUTYaIlHi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh TNPUYUHHO--CIICACTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE U3 2—3 JIOrMYECKHX IIaroB ¢ Onopoil Ha 2—3 M3yueHHBIX CBOMCTBA
(bu3nYeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pewiath pacuéTHbIE 3aJaud (ONMMparoIUecss Ha CUCTeMYy M3 2—3 ypaBHEHMIi), UCIONb3YsS
3aKOHBI U (OPMYIbI, CBSI3bIBaIOIIME (PU3UUYECKHE BETMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS
3aJ]aui 3aIHMCHIBaTh KPAaTKOE YCIOBHUE, BBISIBIISATH HEOCTAIONINE MM M30BITOUYHBIEC JaHHEIE,
BBIOMpPATh 3aKOHBI U (OPMYINbI, HEOOXOJUMBIE ISl pEIIeHUs, MPOBOAUTH PACUETHI U
OILIEHUBATh PEATTMCTUYHOCTD MOTYYCHHOTO 3HAUCHHSI (PH3MUECKON BEIIMYHHEI,

pacrio3HaBaTh MpoOJIeMbl, KOTOPblE MOXXHO PEIIMTh MpPU MOMOIIU (PU3NYECKHX METOOB,
UCTIOJIb3YS ONMCAHHE MCCIIEAOBAHUS, BBICATH MPOBEPsieMOe MPEAIoNoKeHHe, OlIeHUBATh
NPaBWIBHOCTh TIOPSIJIKA MPOBEICHUS HMCCIIEOBAaHUs, JETaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OMBITOB;

MIPOBOJIUTH OIBITHI IO HAOMIONEHHUIO (DPU3NYECKUX SBICHUNA MIM (DU3NIECKUX CBOWMCTB Te
(M3y4eHue BTOpOTo 3akoHa HprOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBHCUMOCTH TIepHOIa
KOJIEOAHUH IPYKUHHOT'O MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh
OT aMIUTATY/IbI MaJBIX KOJeOaHWH, MPSIMOIMHEHHOE PacIpOCTpAaHEHNE CBETA, Pa3IoKEHUE
0enoro cBera B CIEKTP, U3yU€HHE CBOWMCTB M300pa)K€HUs B IJIOCKOM 3epKaje U CBOMCTB
M300paXEeHHS MpeaMeTa B COOMparomiei JuH3e, HAOMI0ICHHE CIUIONMIHBIX M JMHEHYaTBIX
CIEKTPOB HM3JIYYEHHs): CAMOCTOSATENbHO COOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyI0BaHUs, OIMCHIBATh XOJ] OIIBITA U €r0 Pe3yJbTaThl, (POPMYIHUPOBATH BBIBOIbI;
IPOBOJUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMbIX U3MEPEHUH, ONpeaelisis CpeiHee 3HaueHHe
U3MepAeMOii BEIMYMHBI ((POKYCHOE pacCTOSIHUE cOOMpArOILel TMH3bI), 000CHOBBIBAThH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKHUX BEJIWYHMH C UCTIOIb30BAHUEM MPSMBIX
U3MEpEeHUil (3aBHCUMOCTh IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM J[IBHXKEHHUU 0€3
HayaJbHOM CKOPOCTH, MepHoja KoneOaHUi MaTeMaTHYeCKOro MasTHHKA OT JIMHBI HWTH,



3aBHCUMOCTH yIJIa OTPaKEHUS CBETa OT YIjla MaJEHUS U yrila MpeJOMIIEHUs OT yria
naJieHus): IJIaHUPOBATh UCCIIEI0BAaHHUE, CAMOCTOSATEIILHO COOUPATh YCTaHOBKY, (PUKCHPOBAThH
pe3yJIbTaThl MOJYYEHHON 3aBUCHMOCTH (DU3MYECKUX BEIMYUH B BHJE TaONUIl U TpaduKoB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHHS (DPU3MUYECKUX BEIWYHMH (CPEAHSAS CKOPOCTh U YCKOpEHHE
TeJa IPU PABHOYCKOPEHHOM JIBM)KEHUM, YCKOPEHHE CBOOOJHOIO MaJEHUs, KECTKOCTh
HpPYXKUHBL, KO3()(PUIUEHT TPEHUs CKOIBKEHUS, MEXaHUYeCKasi paboTa M MOIHOCTh, YaCTOTa
U Inepuoj KojeOaHMi MaTeMaTH4ecKoro M MPYKMHHOTO MAasTHHUKOB, ONTHYECKas Cuia
coOuparonied JHH3BL, PAAMOAKTHUBHBIA (OH): IUIAHUPOBATH H3MEPEHHUs, COOHpaTh
9KCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBINOJHATh HM3MEpPEHUs, Ccilelys MpelIoKeHHON
MHCTPYKLINH, BBIYUCIATH 3HAUCHUE BETMUMHBI U aHAIM3UPOBAThH NOJTYYEHHBIE PE3YyIIbTATHI C
Y4ETOM 3aJaHHOM NOTPEIIHOCTA U3MEPEHUI;

coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
pa3nuyaTth OCHOBHBIC NMPH3HAKH W3YYEHHBIX (PH3MUYECKMX MOJENeil: MaTepualbHasi TOYKa,
abCOMIOTHO TBEPIIOE TEJIO, TOYCUHBIM MCTOYHMK CBETA, JyY, TOHKAs JIMH3A, IUIAHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT'0 $1/1pa;

XapaKTepU30BaTh MPUHIUIBI ICHCTBHUS W3YUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOWCTB C
OTMOpOIl Ha WX OMHCAHUS (B TOM YHCIE: CHUIOMETp, AaTYMKH MOJOXKCHHS, PACCTOSHHS U
YCKOPEHHUs, pakeTa, 3XOJIOT, OYKH, MEepHUCKOIl, (oToanmapar, ONTUYECKHE CBETOBOJMbI,
CIIEKTPOCKOII, TO3UMETp, KaMepa BuibcoHa), HCIONb3ys 3HAHHS O CBOMCTBAaX (hPU3NUECKUX
SBJICHUH U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMbl M CXEMaTHYHBbIE PHCYHKHM HW3YYEHHBIX TEXHHUYECKHX YCTPOHCTB,
U3MEPUTENBHBIX TMPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB NPU pelIleHHH y4eOHO--
NPAaKTUYECKUX 3a]1a4, ONTUYECKHE CXEMBI JUIsl HOCTPOSHUS M300paKeHNUH B INIOCKOM 3epKajie
U coOuparoien TuH3e;

IPUBOAUTH MIPUMEPHI (HAXOAUTh HH(POPMAIIHIO O IPUMEPaX ) MPAKTHUECKOTO UCTIONb30BaHUS
¢u3nyeckux 3HAHMA B TIOBCEJHEBHOW >KM3HU Al oOecrieuyeHHs O€30MacHOCTU MpU
oOpamieHn ¢ TpPUOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0POBbS H
COOJIIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBEACHUS B OKpY KaroIlel cpene;

OCYIIECTBIISATh TOWUCK uHGpopMmanmu  (usmyeckoro comepkanus B VIHTEpHeTe,
CaMOCTOSITENIbHO ~ (POPMYJIUPYST TIOWCKOBBIA  3alpoc, HAXOIUTh TIYTH OIpEIeIICHUs
JIOCTOBEPHOCTH  TOJYYEHHOM HMH(POpPMALMM HAa OCHOBE HMEIOIIMXCS 3HaHUM U
JIOTIOJTHUTEIILHBIX UCTOYHHUKOB;

UCIOJIb30BaTh TPU BBIMOJHEHUHM YYEOHBIX 3aJaHUi Hay4yHO--TIONYJSIPHYIO JUTEpaTypy
(GU3NIECKOTO CONEpIKaHUsI, CIPABOYHBIE MaTepHaibl, pecypchl ceTn VHTepHeT, BiajeTh
npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHuss MHGOpPMALMU U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE NMHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMAIUHN U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COAEP)KaHUs, MyOJIMYHO MPEJCTAaBIATh PE3yIbTAThI
NPOSKTHON WIJIM HWCCIIEIOBATEIBCKOW NEATENBHOCTH, MPH 3TOM T'PAMOTHO HCIIOJIB30BaTh
U3YyYEHHBIN TOHATUHHBIA ammapar Hu3y4aeMoro paszaena (U3MKM UM CONPOBOXKIAThH
BBHICTYIIJICHHE TIPE3CeHTAINEH C YI€TOM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC

KoanyecTBo 4acoB

N HaumeHoBaHue pa3/iesioB U TeM MPOTrPaMMbI K 1§ JU1EKTPOHHbIE (IHPPOBLIC)
n/n pa porp Bcero OHTPO.ILHBIE PaKTHiecKue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3znes 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
1.1 dusuka - HayKa 0 IPHUPOJIE 2 bubnmorexa LIOK
' YyKa O HpHpo https://m.edso0.ru/7f416194
bubnunoreka LIOK
12 PH3HYECKHIE BETHHHIbI 2 . https://m.edsoo0.ru/7f416194
. bubnuorexa [JOK
13 EcTtecTBeHHOHay4YHBI METOJ1 TO3HAHUS 2 1 hitps://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpocHue BelecTBa 1 bubmmorexa LTOK
' P B https://m.edsoo0.ru/7f416194
2.2 JIBrm>xeHnEe U B3aUMOJICHCTBHE YaCTHIL BEISCTBA 2 1 bubmmorexa [IOK
' a H Bl https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 hitps://m.edsoo.ru/7f416194
Uroro no pazaeny )
Pa3nen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl
but6mmorekxa [IOK
3.1 Mexareckoe ABIKCHAE 3 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
32 Mrepuii, Macea, MIOTHOCTE 4 . https://m.edsoo.ru/7f416194
3.3 Cuna. Buagp! cunn 14 1 2 bubmorexa LIOK

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro mo pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
41 Hasnenue. Ilepenaya naBieHus TBEPABIMU 3 Bu6muotexa [JOK
' TeJIaMU, YKUIKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bub6nmoreka [IOK
4.2 JlaBIeHue KuKOCTH > https://m.edso0.ru/7f416194
bubnunorexa LIOK
4.3 ATmoceproe naseHie 6 https://m.edsoo0.ru/7f416194
44 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B v 1 3 bubmuoreka [{OK
' HUX TEJIO0 https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Paznen 5. PaboTa u MOIIIHOCTB. JHeEpPIUs
bubmuoreka [{OK
>1 Pabora u momsocts 3 . https://m.edsoo0.ru/7f416194
bubnmorexa LIOK
5.2 Hpoctere mexarmsmbl > . https://m.edsoo0.ru/7f416194
bubmmoteka IIOK
53 Mexaneckas SHeprus 4 1 . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 12
8 KJIACC
KosmuecTBo yacos JJIeKTPOHHBIE
. HaumenoBaHue pa3jie/ioB U TeM (uu¢posBbie)
Ne n/m NporpamMmbI Beero Kourpontubie  Ilpakruyeckue oOpa3oBaTe/ibHbIE
padoThl padoThl

pecypcbl
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Paznen 1. TensioBuIe ABJIeHUSA

. bu6mmoreka [IOK
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 1 hitps://m.edsoo.ru/7f4181ce
bubnmoreka [JOK
12 Tenoseie npouecce! 21 . > https://m.eds&.ru/7f418lce
Uroro mo pazneny 28
Pa3nen 2. DjiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
21 DINeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 Marmuribie ABCHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
24 DTIEKTPOMATHHTHA HHIYKIIHS 4 https://m.edséf).ru/?f418lce
Hroro no paszneny 37
PezepBHOE Bpemst 3 1
OBIIEE KOJIMYECTBO YACOB I1O 68 5 145
ITPOI'PAMME '
9 KUIACC
KosmuecTBo yacos JJIeKTPOHHBIE
. HaumenoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/m R —— Beero Ko;npo.nbnble HpﬁaKanecmle 0BpA30OBATENBHBIE
padoThI padoThI pecype
Paznen 1. Mexannveckue siBJeHUsl
11 MexaHndeckoe IBHKEHHUE U CIIOCOOBI €T0 10 1 1 bu6mmorexa [IOK

OITMCaHu

https://m.edsoo.ru/7f41a4a6
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. bu6mmoreka [IOK
12 BaauMojieCTBHE Tex 20 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
L3 3aKOHbI COXpaHeHILA 10 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Paznea 2. MexaHn4yecKHe K0JI€0AHUSA U BOJHEI
bubmuorexa [JOK
21 Mexanurieckie kozeOanis ! https://m.edso00.ru/7f41a4aé
bubmuorexa [JOK
22 Mexarisiecie Boibl. 3pyK 8 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pa3nes 3. DjieKTpOMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI

31 DJIEKTPOMAarHuTHOE MOJIE U 6 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
41 3aK0HBI PACIIPOCTPAHEHHUS CBETA 6 bubmmorexa LJOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6e10ro cBeTa B CEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3pen 5. KBanToBble iBJIeHUS
51 HcnyckaHnue 1 NOrJIoOIEHNE CBETA aTOMOM 4 Brbmuotexa LIOK
' y i https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHre aTOMHOTO sijipa 6 bubmorexa [IOK

https://m.edsoo.ru/7f41a4a6
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53 SnepHble peakuu

bu6mmoreka [IOK

! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3neu 6. [loBTOpUTEIbHO-00001IAK01MIA MOAYJIb
6.1 [ToBTOpEeHHE 1 0000IIIEHNE CONEePKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 102 27

[TPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
» ®usuka , 7 knace/ .M. Ilepeimkun, A.M.NBanoB,-3- u31., mepepad. - MockBa;
[Mpoceemienne,2023.-239,[1] c.:u.
» Gusuka 8 kimace/ A.B.Ilepeimkun, A.W. iBanoB. 4 u3z.,crep. Mocksa: [Ipocsemnienue 2024-
255,[1]c.: w.
» dusuka, 9 knacc/ A.B. [lepeimikun, E.M. I'yrauk, A.1.MBanoB, M.A.IletpoBa- 5 usn., ctep.
Mockaa: IIpocsenienne,2025.-350, [2] C .: ui.

METOANYECKHUE MATEPUAJIBI 1JIs1 YUUTEJIA

7 KIIACC

KontponsHo-m3meputensubie Mmarepuansl. dusuka: 7 knace/ Coct. H.U. 3opun. - M.: BAKO,
2020. CoopHuk 3anau o gusuke. 7-9 xknaccol/ABT.-cocT. E.I'. MockoBkuHa, B.A. Bonkos. - 5-
e u3gd. - M.: BAKO, 2018.

®dusmka. 7 kiace: yaueOHo-meToanueckoe mocooue/ A.E. Mapon, E.A. Mapos. - 11-e u3s.,
crepeotwtt. - M.: [lpoda, 2013.

8 KIIACC

KontponsHo-m3meputensubie Marepuansl. Pusnka: 8 kinace/ Coct. H.U. 3opun. - M.: BAKO,
2020. Coopnuk 3anau o gusuke. 7-9 knaccol/ABT.-cocT. E.I'. MockoBkuHa, B.A. Bonkos. - 5-
e u3z. - M.: BAKO, 2018.

®dusmka. 8 kiacc: yaueOHo-meToanueckoe mocooue/ A.E. Mapon, E.A. Mapon. - 11-e u3s.,
crepeorurt. - M.: JIpoda, 2013.

9 KJIACC

KontponbHo-uzmepurensusie Mmatepuanbl. Gusuka: 9 kiace/ Coct. H.U. 3opun. - M.: BAKO,
2020. CoopHuk 33124 1o ¢usuke. 7-9 kinaccol/ABT.-cocT. E.I'. MockoBkuna, B.A. Bonkos. - 5-
e u3gd. - M.: BAKO, 2018.

®dwusuka. 9 knacc: yuebHo-meroanueckoe nocooue/ A.E. Mapon, E.A. Mapos. - 11-e uzn.,
crepeorurt. - M.: JIpoda, 2013.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
7 KJITIACC

https://educont.ru/

http://school-collection.edu.ru/catalog/

8 KITIACC

https://educont.ru/

http://school-collection.edu.ru/catalog/

9 KJIACC

https://educont.ru/

http://school-collection.edu.ru/catalog/



