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NMNOSACHUTEJIBHAS 3ATIMCKA

[IporpaMma nmo ¢u3MKEe Ha YPOBHE OCHOBHOTO oOmEro o0pa3oBaHWsl COCTaBlIe€Ha Ha OCHOBE
HOJOXKEHNH U TpeOOBAaHHMIA K pe3ysibTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOBHOH 0Opa3oBaTeibHOM
nporpammsl, npencrasienssix B8 ®IOC 00O, a Taxke ¢ yu€roM ¢enepaibHoi pabodeit mporpamMMel
BocnuTanus u Konuenuuu npenoaBanus ydeOHoro npeamera « Pusuxay.

Conepxanue mOporpaMmbl 0O (u3UKe HaOpaBICHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOH
I'PAMOTHOCTH OOY4alOMIMXCS M OpPTaHMU3alMI0 H3yueHHs (GH3MKH Ha JEATENbHOCTHOH ocHoBe. B
IIporpaMMe 110 (H3HMKE YUHTHIBAKOTCS BO3MOXHOCTH Y4eOHOrO IpeaMeTa B pealu3alldd TpeOOBaHUM
®I'oC OO0 K mIaHHPYEMbLIM JIMYHOCTHBIM M METAlpeIMETHBIM De3yJbTaTaM OOydeHHMs, a TakKxke
MEXIIPEIMETHBIE CBS3M €CTECTBCHHO-HAYYHBIX Y4eOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 0O0IIEro
obpazoBaHus.

[TporpamMma 1o (pM3MKE YCTaHABIMBACT paclpefeiieHHe y4eOHOro MaTepuana mo rojaaM oOydeHHs
(o xiaccam), mpejlaracT MPUMEPHYIO NOCIEJ0BAaTENbHOCTE M3YUYEHHsI TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BHUTHS PEAMETHOTO COJEPXKAHUS M YUETe BO3PACTHBIX 0COOEHHOCTEN 00y 4arOLIUXCH.

ITporpamma o ¢u3mMKe pazpaboTaHa ¢ LENBI0 OKa3aHHUS METOAMYECKOH IMOMOLIM YYHTEO B CO3JaHUH
paboueii mporpaMMsl 10 y4eOHOMY IIPEIMETY.

du3pka ABISETCS CHCTEMOOOPA3yIOIUM VISl €CTECTBEHHO-HAyUHBIX Y4YeOHBIX IPEJMETOB, HMOCKOIBKY
dusMuecKMe 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB M SBICHHH, M3Y4aeMBIX XHMMEH, OHOJIOTHEH,
acTpoHOMHMEH M (¢u3MdYecKkoil reorpaduel, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYUHYIO KapTHHY MHpa,
IPEOCTABISET Hanboiee ACHble 00pa3ibl PUMEHEHHS HAay9YHOTO METOJa HO3HAHHs, TO €CTh CIocoda
MOJIy4YE€HHs. JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa 3 rIaBHBIX 3a7a4 QU3HYECKOro o0pa3oBaHHUs B CTPYKType oOiiero o6pa3oBaHHs COCTOMT B
(OPMHUPOBAHHH €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH ¥ HHTepeca K HayKe y 00yJaroiuxcs.

N3zyuenne ¢pu3ukd Ha 6a30BOM ypOBHE IIPEANOIAracT OBIaJeHNE CICAYIOIMMH KOMIIETEHTHOCTAMH,
XapaKTepU3yIOUIMMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTD:
®  HAy4YHO OOBSCHATH SIBICHUS;
®  OIICHHBATh H MOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIEAOBaHUS;

e  HHTEPIPETHPOBATh JAaHHBIE U HCIIOJIB30BaTh HAYYHBIC JOKA3aTEILCTBA ISl IIOJTYYEHHS BBIBOJIOB.

Ilenu u3yueHus (GuU3HKH HA YpOBHE OCHOBHOro oOmiero oOpa3oBaHus omperencHsl B KoHnemuu
npenojgasanus ydeOHoro mnpeaMera «®usukan B 00pa3oBaTeNbHBIX OpraHusanusax Poccuickoit
deneparuu, peaTH3yIOIUMX OCHOBHBIE 00IeoOpa3zoBaTebHble IPOrpaMMBl, YTBEPKIEHHON peIICHUEM
Konnernu MunucreperBa npocsenenus Poccuiickoit denepanun (mporokorn ot 3 nexabps 2019 r. Ne
I1K-48H).

Ienn n3yvyenus punku:

e mpuOOpETeHHE MHTEpEca U CTPEMIICHHUS 00ydaroluXcs K HAyYHOMY M3YYCHHUIO [IPHPOJBI, Pa3BUTHE
HX HHTEJUIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE MPEICTABICHHA O HAyYHOM METOJC IMO3HAaHUS W (POPMHUPOBAHHME HCCIIEAOBATEIBCKOTO
OTHOUICHUS K OKPY KaIOIIUM SIBJICHHSIM;

e (opMmupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yjbTara U3y4YCHHs OCHOB CTPOCHHS MaTEPHH H
dbyHIaMEHTaIBHBIX 3aKOHOB (PU3UKU;

e (dopMHpOBaHHE MPEICTABICHUH O PO QHU3UKH JUIS pa3BUTHS APYTHX €CTECTBCHHBIX HAYK, TEXHUKH
M TEXHOJIOTHI;

® pa3BUTHE MpPEICTaBICHUA O BO3MOXHBIX cepax Oyaymed NpodecCHOHAIBHOH AEATENBHOCTH,
CBS3aHHOM ¢ (QU3UKOMH, IIOATOTOBKA K JalbHEHIIEMY 00y4eHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne 3TUX wened mporpaMMbl 1o (H3MKE Ha YPOBHE OCHOBHOTO o0Iero o0pa3oBaHHs
obecrieunBaeTCs peLICHHEM CIeAYIOIIUX 3aaa4:

e rpuoOpeTeHHuEe 3HAHMH O JHCKPETHOM CTPOCHHHM BEIIECTBA, O MEXAaHWYECKUX, TEILJIOBHIX,
3NEKTPHUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SIBJICHUSIX;



e mpHOGpETEHME YMEHWil ONKCHIBATh M OOBACHATH (U3MYECKHE SBICHHS C HCNOIB30BAHHEM
MOJTy4YeHHBIX 3HaHUH;

e OCBOGHHE METOJOB pEIIeHHs MNPOCTEHIIMX DPACYETHBHIX 3aliad C HMCNONb30BaHUEM (HU3MIECKUX
MOJIENIe, TBOPUYECKUX U NIPAKTHKO-OPHEHTHPOBAHHBIX 3a/1a4;

e  pa3BHTHE YyMeHHii HAaOIIOAaTh IPUPOIHEIE SBIECHHS M BBIIOIHATE OIBITHI, J1A0OPATOPHBIE paboThl U
SKCIIEpUMEHTANTBHBIE HCCIIEIOBAHUS C HCTIOIb30BAHNEM H3MEPHTENBHBIX IPUOOPOB;

e  OCBOGHHE HPHEMOB PaboThl ¢ MHpOpPMaIHel HU3MIECKOro CONEPKAHHUS, BKIOYas HHOOPMALMIO O
COBPEMEHHBIX TOCTHXEHHAX (PU3UKH, aHAIN3 H KPHTUYECKOE OIICHMBAHHE MH(POPMALHH;

e 3HaKOMCTBO cO cepamMu NpOPECCHOHATBHOM NESTENBHOCTH, CBA3AHHBIMM C (GHU3MKOH, H
COBPEMEHHBIMH TEXHOJIOTMSIMA, OCHOBaHHBIMU Ha JOCTHKEHUSX (U3UUECKON HAYKH.

Ha m3yyenue ¢usmku (6a30Bbli ypOBeHb) HA YPOBHE OCHOBHOIO 0o0mIero o0pa3oBaHHsi OTBOAUTCS
238 uacoB: B 7 xiacce — 68 yacoB (2 yaca B Hejemo), B 8 Kiacce — 68 yaco (2 yaca B Hezemo), B 9
Kiacce — 102 gaca (3 Jaca B HEZETIO).

[IpennaraeMplii B mporpaMme 10 ¢u3MKe TepeYeHb JabopaTOpHBIX paboT M  ONBITOB HOCHT
peKOMEH/IaTe/IbHBI XapakTep, y4uTelb JAenaeT BEHIOOp MPOBENCHHS 1ab0opaTOpHBIX paboT U ONBITOB C
y4ETOM HHAMBHIYalbHBIX OCOOEHHOCTEH OOYYalOIMMXCs, CIHMCKA OKCIEPHMEHTAIBHBIX 3aJaHUH,
TpearaeMbIX B paMKaxX OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa 10 (PHU3HKe.

COJEP)KAHUE OBYYEHMSI

7 KJIACC

Pasgen 1. ®usznka u €€ poJib B IO3HAHUH OKPYKaIOMero Mupa.

dusuka — Hayka O mpupoje. SBieHHsS NpHpoAbl. (DH3MYECKHE SBICHUA: MEXaHMYECKHE, TEIUIOBBIC,
ANIEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusuueckie BelHuHMHBL M3MmepeHue ¢usuyeckux BenuuuH. Puzuueckue mpubopsl. IlorpemHocTs
H3MepeHuii. MexayHapoaHasi CHCTEMa €IHHUIL.

Kak Qu3uKa ¥ Ipyrue eCTeCTBEHHbIE HAYKH U3Y4aloT NpHPOy. ECTeCTBEHHO-HAY YHBIH METOM MO3HAHUS:
HaOMIOZICHHE, OCTAHOBKA HAYYHOTO BOIPOCA, BBIABIXKEHHE THMIIOTE3, SKCIEPUMEHT IO IPOBEPKE
THIOTE3, 00BSICHEHUE HAOMoAaeMoro apienus. Onucanue GU3NIECKUX SBICHUH ¢ TOMOLIBIO MOJIEIICH.
Hemoncmpayuu.

1. MexaHHYeCKHE, TEMJIOBBIE, JIEKTPHUECKHAE, MAarHUTHBIE, CBETOBBIE SIBIICHHMS.

2. ®usnyeckue IpUOOPHI U IIPOIEIYPa IPSIMbIX H3MEPEHHIH aHAIOTOBBIM B IM(POBEIM IPHOOPOM.
JlabopamopHbie pabombl u onsvimel.

OrnpenesieHue NEHB! JeJICHHUS KB H3MEPUTENBHOTO pubdopa.

W3MepeHne pacCTOSHHUI.

N3mepenne 00bEMa XKHAKOCTH U TBEPIOrO Tena.

OmnpeneneHue pa3sMepOB MaJIbIX TEIL.

H3mepenne TeMriepaTypbl IpH TIOMOLIH HIKOCTHOTO TEPMOMETPA U JaTYHKA TEMITEpaTyphl.
[lpoBenenne ucciaeqoOBaHHWS IO NPOBEPKE THIOTE3BI: JANBHOCTh INOJETa IIApUKa, IMyIIEHHOIO
TOPU30OHTAILHO, TEM O0Jible, YeM OONbIIE BBICOTA ITyCKa.

Pa3znen 2. IlepBonauaibHble CBEJEHHA 0 CTPOCHHH BEIECTBA.

CTpoeHue BelecTBa: aTOMBI M MOJIEKYJIbI, MX pa3Mepbl. ONBITHI, JOKa3hIBAIOIKE TUCKPETHOS CTPOCHHE
BENIECTBA.

JIBmxeHHe dacTui BemecTBa. CBs3b CKOPOCTH JABHXKEHHMS YacTHI[ C TeMmIiepaTypoil. bpoyHoBckoe
JIBHXKeHHe, Tuddy3us. B3auMmoneicTBre 4aCTHI] BEHIECTBA: IIPUTHKEHHE H OTTAIKHBAHUE.

ounhswN R



ArperaTHble COCTOSIHHsI BEILIECTBA: CTPOEHHE [a30B, JXKHUIKOCTEH M TBEPIABIX (KpHUCTAUTHYECKHX) TEIL
B3auMOCBSI3b  MEXJIy CBOMCTBAMH BEIIECTB B  pasHbIX arperarHbIX  COCTOAHMSAX M HX
aTOMHO-MOJIEKYJIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHblX COCTOSTHUH BOJIBL.

Jemoncmpayuu.

1. HabmoneHue OpOyHOBCKOTO JBHXECHHUS.

2. Hab6mopenne nuddysun.

3. Ha6moneHue sBieHui, OOBACHIIOMUXCS IPUTSHIKEHUEM HIIH OTTAJIKMBAHKUEM YaCTHI BEIECTBA.
JlaGopamopnbie pabomsl u OnbIMbL.

1. OueHKa AuamMeTpa aToMa METOJIOM PSIoB (¢ HCIoJIb30BaHuEM (oTorpaduii).

2.  OnsITHI 110 HAGIOACHHUIO TEIJIOBOTO PACIIMPCHHS ra30B.

3.  OmnsITHI IO OOHAPYKEHHIO JEUCTBUS CHII MOJIEKYJIAPHOTO MPUTSKCHHUS.

Paspen 3. /IBu:keHHe H B3aMMOJecTBHE TeJl.

Mexanudeckoe ABHKeHHE. PaBHOMEpHOe M HepaBHOMepHOe nBIKeHHe. CkopocTh. CpelHss CKOpOCTh
IpH HEPABHOMEPHOM JABIDKEHHH. Pacu€T myTH ¥ BpEMEHH JBHIKCHHUS.

SIBNeHHMe MHEpLMH. 3aKOH MHEpIMHU. B3auMoseiicTBE Tel KaK NPUYMHA U3MEHCHHS CKOPOCTH JIBHKCHHUS
tenr. Macca Kak Mepa MHEPTHOCTH Tena. IImoTHocTh BemecTBa. CBsi3p IDIOTHOCTH € KOIHMYECTBOM
MOJIEKYJI B €TUHHIE 00BEMA BELIECTBA.

Cuita KaK XapaKTEpHCTHKa B3auMmozelcTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3sMepeHHe CUibl C
TIOMOIIBIO JUHAMOMETPa. SIBJIEHHE TATOTeHHs M cuiia TshxecTd. CHila TSKECTH Ha JIPYTHX IUlaHeTax. Bec
tena. HeBecomocTs. ClIOXKeHHE CHJI, HANPAaBIEHHBIX MO OHOMN mpsiMoii. PaBHOxeHcTByomas cuin. Cuna
Tpenwsi. TpeHue CKONBXECHNS M TPEHHE MOKOs. TpeHHe B IPUPOAE U TEXHHKE.

Jemoncmpayuu.

Habmoaenne MEXaHHYECKOTO IBHKCHHS TEJIa.

H3MepeHne CKOPOCTH MPSMOIHHERHOIO IBHKEHHUS.

HaGmroneHue siBlieHUS] HHEPLIMH.

Hab6monenue u3MeHEHUS! CKOPOCTH [IPY B3aUMOJEHCTBUH TEII.

CpaBHEeHHE Macc M0 B3aUMOJIEHCTBHUIO TeJl.

. CnoxeHue CHJI, HAIIPABJICHHBIX 110 OJIHOHM MPSIMOH.

Jlabopamopubsie pabomsl u onbimsl.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBHXKEHHUA (LIApHKa B XUAKOCTH, MOACNH SIIEKTPUIECKOro
aBTOMOOWJIS U TaK Jlanee).

2. Omnpenenenue cpeaHell CKOPOCTH CKOJIBXEHHS GpyCcKa WM MapUKa 110 HAKJIOHHOH IJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TeENa.

4. OubITHL, JEMOHCTPHPYIOIIME 3aBUCHMOCTD PAcTsDKeHMs (feopMaIuK) NPYXHHbI OT IPHIOXKEHHOH
CHUIBIL.

5. ONbITHl, JEMOHCTPHPYIOIIHE 3aBACHMOCTD CHIIBI TPEHHS CKOJBKEHHS OT Beca Tella W XapakrTepa
COIIPHUKACAIOIMXCS TOBEPXHOCTEH.

Pasgen 4. laBneHue TBEPABIX TeJl, 2KHAKOCTEH H ra3oB.

Tasnenne. Crocobbl yMEHBIIEHHS M YBelWYeHHs JaBlieHus. JlaBneHue rasa. 3aBHCHMOCTb JaBJICHUA
rasza or o0béMa, TeMmepaTypsl. Ilepenaua napieHus TBEPABIMH TENaMH, XHIKOCTSAMH H ra3aMy. 3aKOH
[lackans. [lHeBMaTH4yecKHWe MaIIHHBL  3aBHCHMOCTh  JABJICHHS JKMAKOCTM  OT  LNIyOHMHBL
Tuapocraruueckuit mapagoxc. Coodmaromuecs cocyasl. [ uapaBinyecKue MEXaHu3Mbl.

Atmoctepa 3emmn u atmochepHOe JaBienue. [[pHYHHBI CyIIeCTBOBAHMS BO3IYIIHOH 000I0YKH 3eMIH.
Onsit Toppuuemmu. Mamepenne arMochepHOro JaBieHHs. 3aBHCHMOCTb aTMOC(EepHOro AaBlIeHHs OT
BBICOTHI Hajl ypoBHEM Mopsi. [IpuGopsI U1st H3MepeHUs aTMOCHEPHOrO IaBJICHHUS.

JleiicTBIE KHAKOCTH ¥ ra3a Ha NOrpykEHHOE B HHX Teno. BriTalkuBaiomas (apXumesioBa) cuiia. 3akoH
Apxumena. [InaBanue ten. Bozayxonnasanue.

JHemoncmpayuu.

1. 3aBHUCHUMOCTH JABJICHHUS I'a3a OT TEMIIEPATYPHI.

2. Tlepenaua naBieHuUs XKUIKOCTHIO H Ta30M.
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CooOmraromuecs cocy sl

I'mnpasnuueckuii npecc.

IIposiBneHue neficTBis aTMOC(EPHOro AaBIEHHS.

3aBHCUMOCTD BHITAJIKHBAIONIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJla U ITIOTHOCTH XUIKOCTH.
PaBeHCTBO BBITAIKHUBAIOIIEH CHIIBI BECY BBITECHEHHOM XHMIKOCTH.

VcoBue 1mIaBaHUS TeNl: IUIABaHHE WM IOTPY)KEHHE Tel B 3aBUCUMOCTH OT COOTHOLICHHS
IIJIOTHOCTEM TeNa U JKUJKOCTH.

Jlabopamopnbvie pabomsl u onvimel.

1. MHccrnenoBaHue 3aBUCHMOCTH Beca TeJia B BOJIE OT 00bEMa IOIPYKEHHOH B XKHUAKOCTh YaCTH TeJa.

2. OmnpezeneHne BBITATKUBAIOEH CHIIBL, JEHCTBYIOLIEH HA TENO, OTPYKEHHOE B KHAKOCT.

3. IIpoBepka HE3aBHCHMOCTH BBHITAJIIKHBAIOMICH CHIIBI, ACHCTBYIOIIEH HA TEIO B XHAKOCTH, OT MacChl
Tena.

4. OnbiTel, JEMOHCTPHPYIOIIHE 3aBHCHMOCTH BBITAJIKHBAIOIIEH CHJIBL, JEHCTBYIOIEH Ha Telo B
XHKOCTH, OT 00BEMa IIOTPYKEHHOH B KHIKOCTh YaCTH TEJIA K OT INIOTHOCTH JKHAKOCTH.

5. KonctpynpoBanue apeomeTpa Ml KOHCTPYHPOBAHHUE JIOJKH U ONpECIIEHHE €8 IPY30H0IbEMHOCTH.
Pa3zpnesa S. Pabora m MmomHoCTH. DHEprHs.

Mexanuyeckast pabora. MoIIHOCTE.

IIpocThie MeXaHM3MBI: pbIyar, 6JI0K, HAKIOHHAs ITIOCKOCTh. [IpaBuiio paBHOBecHs phiyara. [IpuMeHeHne
NpaBWJIa PaBHOBECHA pblyara K OJOoKy. «30s0Toe mpaBmio» MexaHukd. KITJ[ mMpOCTBIX MEXaHH3MOB.
IIpocTeie MeXaHH3MEBI B OBITY ¥ TEXHHKE.

Mexanuveckas sHeprus. KuHeTHdeckas W NOTEHUHMalbHas DHEprus. lIpeBpallleHMe OXHOTO BHJA
MEXaHHYECKOH JHEPIUH B APYTod. 3aKOH COXPaHEHHS SHEPTHH B MEXAHHUKE.

Hemoncmpayuu.

1. Ilpumepsl MpPOCTHIX MEXaHU3MOB.

Jlabopamopubsie pabomsl u onvimel.

1. Onmnpenenenue paGOTHI CHIIBI TPEHHS I[P PAaBHOMEPHOM [BHXKEHHH Tejla MO TOPH3OHTAIBHOH
MOBEPXHOCTH.

2. HccnenoBanue yclIOBHU paBHOBECHS pbldara.

3. Hsmepenune KI1J] HaKIOHHO#M IIOCKOCTH.

4. W 3sydeHue 3aKOHA COXPAHEHHS MEXaHHYECKON SHEPIHH.

NV AW
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Pazgen 6. TensioBble siByienus.

OcHOBHBIE TIONOXEHHS - MOJIEKYIIPHO--KHHETHYECKOM TEOPHH CTPOEHHsS BEWIECTBA. Macca M pasMepsl
aTroMOB H MoJIeKyl. ONbITl, NOATBEPXKJAIOIINE OCHOBHBIE MOJIOKEHHS MOJEKYISPHO-KHHETHYECKOH
TEOPHH.

Monenu TBEpmOTO, XHIKOTO M ra3000pasHOro COCTOSHHMM BemecTBa. KpucTammmdyeckume W amMopdHbIE
Tena. OObACHEHHE CBOMCTB ra3oB, XKHAKOCTEH M TBEPABIX TeJl HA OCHOBE MOJIOKEHHH MOJIEKYISpHO-
-KMHEeTHYeCKo# Teopun. CMauMBaHMe U KalWIUIAPHBIE SBIEeHHS. TeII0BOe paclIupEeHUE H CHKATHE.
Temneparypa. Cesi3b TeMnepaTyphl CO CKOPOCTBIO TEILIOBOTO ABMXKEHHMS YacTHI. BHYTpEHHss SHEPry.
Cnocobbl  W3MEHEHMsl BHYTPEHHEH OHEPruM: TeIUlolepe]aya M COBepIIeHHe paGoTBL. Bujsl
TETUIONCPEeIa4H: TEIIONPOBOJHOCTD, KOHBEKIIHSI, H3JTyYCHHE.

KoinyectBo TemnoTel. YienbHas TemIOEMKOCTH BelleCTBAa. TeIUIOOOMEH U TEIUIOBOE PABHOBECHE.
YpaBuenue temnosoro GamaHca. [InaBieHne W OTBepAeBaHHE KPHCTAUIMUECKHMX BEIIECTB. YIenbHas
TeioTa IiaBienus. IlapooOpasoBanue u koHneHcaius. Mcnapenue. Kumenue. YienbHas Terwiora
napoobpa3oBaHusi. 3aBHCUMOCTb TEMIIEPATYPBI KHUIIEHHS OT aTMOCHEPHOTO NaBJICHHS.

BnaxnocTs Bo3myxa.

OHeprus TOIIMBA. Y IeTbHAs TEILIOTA CTOPAHHS.




[IpuHuune! paboTs! TemnoBbix asurareneit KIIJ[ TemtoBoro aeuratens. TelmoBble ABHraTe/d M 3allATa
OKpYXarouieH cpeasl.
3aKOH COXpaHEHMS U NIPEBPALICHHS SHEPIHH B TEILIOBHIX MPOIECCaX.
femoncmpayuu.

Habnronenne 6poyHOBCKOTO IBHKEHHS.

Habmonenue mudp¢ys3um.

HabmoneHnue siBineHni cMaunBaH#s ¥ KalTWUISPHBIX SBJICHHA.

Habmonenne TenaoBoro paciipenus Te.

W3meHenne naBiieHUs ra3a IpH U3MEHEHHH 00bEMa M HarPEBaHMH MJIM OXJIAXICHHUH.

IIpaBuna H3MEPEHHUS TEMIIEPATYPBL.

Bune! remnonepenayn.

Oxaxk/IeHHe TIPH COBEPLIEHUH pabOThL

Harpesanue npu coBepiieHu# paboThl BHEITHUMH CHIIAMH.
. CpaBHeHHE TEIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
. Habmonenue kumeHusl.
. Habmronenue nocTosiHCTBa TeMIlEpaTypsl IIPH ILUIABJIECHHH.
13. Mogemnu TeIIoBbIX JIBHraTENCH.
Jla6opamopnuie pabomst u onsimel.
OmneITeI 10 06HAPYKEHUIO JEUCTBHS CHII MOJICKYISPHOTO MPHUTSKEHHUS.
OmnBITHI IO BRIPAIUBAHUIO KPUCTALIOB MOBaPEHHOM COJIM HITH caxapa.
OneITeI IO HAOJIIOACHUIO TETJIOBOTO PACHIUPEHUS [a30B, KUAKOCTEH M TBEPABIX TEIL.
OmnpeaeneHue naBneHus BO3AyXa B Oa/UIOHE IIIPHIIA.
OnpITEI, TEMOHCTPUPYIOIHE 3aBUCHMOCTH TaBJICHHS BO3MyXa OT €ro 00béMa M HArpeBaHMs HIIH
OXJIAKICHHS.
6. Ilposepka runoTes3pl JMHEHHOH 3aBHCHMOCTH JUIMHBI CTOJNOUKA JKHIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMuepaTyphbl.
7. Habmonenve W3MEHEHHMs BHYTpPEeHHEH OSHEPrHH Tela B pe3ysbTare TEIUIONEpenaud M paboThl
BHEIIIHUX CHIL.
8. MHccnenoBanne sBIEHHS TEMI000MEHA IIPH CMEIIHBAHHH XOJIOAHON M FOPSYEH BOJBL.
9. OmnpeneneHue KOJNUYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOM IPH TEIUIOOOMEHE C HAarpeThiM
METAUTHYECKUM IHIHHPOM.
10. Omnpenenenue yaensHOU TEMIOEMKOCTH BEILECTBA.
11. HccnenoBanue npouecca HCIapeHHs.
12. OnpezneneHHE OTHOCHTENBHOM BIaXXKHOCTH BO3AyXa.
13. Ompenenenue yaenpHOU TEILIOTHI IUIABIEHHS JIb/1A.
Pazpen 7. daekTpuyecKHe # MATHUTHbIE ABJICHHS.
OnexTpusanus Tel. J[Ba poia 3/IEKTPHYECKHX 3apsiioB. BiamMonelcTBHE 3apsKEHHBIX TeN. 3aKOH
KyJiona (3aBHCHMOCTb CHIIBI B3aUMOJCHCTBHS 3apsDKCHHBIX TeJl OT BEIMYHHBI 3apSJ0OB M PAacCTOSHHS
MEXIY TeJIaMH).
Onexrpuyeckoe nose. HanpsxEHHOCTD 25eKTprUyecKoro nons. [[pHHIHAI CyNepno3HIMH 3IEKTPUYECKAX
1I0JIeH (Ha KaueCTBEHHOM YPOBHE).
Hocutenu oneKTpuuecKHX 3apsjoB. OJICMEHTAapHBIH ONEKTpUuecKuii 3apsn. CTpoeHue aroMa.
ITpoBOMHHUKH K TU3TIEKTPHKH. 3aKOH COXPAHEHHS DJIEKTPHYECKOTO 3apsi/a.
ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBaHMS JJIEKTPUYECKOTO TOKA. MICTOUHHMKH IIOCTOSHHOTO TOKA.
JeHCTBUS IEKTPHIECKOTO TOKA (TEIIOBOE, XHMHUYECKOE, MATHUTHOE). DIEKTPHYECKHHA TOK B KHIKOCTAX
U rasax.
OmekTpuyeckas nemb. Cuna Toka. OJeKTpHYeckoe HanpspkeHue. COMpOTHBIEHHE IPOBOIHHKA.
YaenbHOe compoTuBIECHHE BemecTBa. 3akoH Oma s ywactka 1menu. IlocnefoBaTenbHOe H
napaJijieIbHOE COeAMHEHHNE TPOBOIHHKOB.
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PaboTa ¥ MOIHOCTH 31EKTPHIECKOro Toka. 3akoH Jhxoyns—JleHna. DJEKTPHYECKHE IEMH U NOTPeOHTENH
3NIEKTPUYECKOH 3HepruM B ObITy. KopoTKoe 3aMbIkaHue.

ITocTosHABIE MarHUTEL. B3auMoaeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOe moje. MarHUTHOE mole
3emid U €ro 3Ha4yeHHWe JUIA Xu3HM Ha 3emie. OnbIT Dpcrena. MarHUTHOE 110J1€ 3JIEKTPUYECKOTO TOKA.
[IpumMeHEHHE 3NIEKTPOMATHUTOB B TexHHKe. JlefiCTBHE MAarHMTHOrO IOJIS HA IPOBOJHHMK C TOKOM.
DNEeKTPOABUIaTEeNlb MOCTOSHHOTO TOKa. Kcroib30BaHue 31eKTpOIBUraTeNeil B TEXHUUECKUX YCTPOHRCTBAX
U Ha TpaHCIopTe.

Oneiter ®apanes. SIBnenue snekTpoMarHuTHOM wuHAyKumu. IlpaBuno Jlenua. DiekTporeHeparop.
CnocoObl MOJIydeHHs 3JIEKTPUYECKOH 3HEepruu. DIEKTPOCTAHIMM HA BO30OHOBISEMBIX HCTOYHMKAX

JHEPIHM.
demoncmpayuu.

1. OnexTpu3aius Teml.

2. JIBa poja 37eKTpUYECKHX 3apsAA0B H B3aUMOACHCTBUE 3apSHKEHHBIX TEL
3. YCTpo#HCTBO M AEHCTBHE MEKTPOCKOMA.

4. DnexTpocTaTuyecKas HHAYKIUS.

5. 3aKOH COXpaHEHHS DIEKTPHUECKHUX 3apsI0B.

6. IIpOBOIHUKHU M TUIIEKTPUKH.

7. MogenupoBaHU€E CHIOBBIX JIMHAH 3JIEKTPHYECKOTO MOJIS.

8. MHcToyHMKM MOCTOSHHOTO TOKA.

9. JlelicTBUS 3IEKTPUUECKOTO TOKA.

. DNEKTPHUUECKUH TOK B XKUIKOCTH.

. IazoBpIit paspsa.

. MI3MepeHue cuiibl TOKa aMIepMeTPOM.

. M3sMepeHwe 31eKTPHYECKOTO HANPSKEHUS BOJILTMETPOM.

. Peocrar u mara3us conpoTuBieHHH.

. B3auMoneiicTBHE NOCTOSIHHBIX MAarHUTOB.

MonenupoBanye HEBO3MOXKHOCTH pa3/iesieHHs IOTIOCOB MarHMTa.

MopenupoBanyue MarHUTHBIX NOJICH MOCTOSHHBIX MArHUTOB.

OnsiT OpcTena.

MarnauTtHoe nosne Toka. DJIEKTPOMarHur.

. JleficTBHe MarHUTHOTO MOJIS HA IIPOBOJAHUK C TOKOM.

. DJNeKTpOJIBUTaTENIb NOCTOSTHHOTO TOKA.

. HccnenoBanue siBIE€HUS 3JIEKTPOMATHATHON HHIYKIHH.

. Onsiter @apanes.

. 3aBHCHMOCTb HaIIPaBJICHHUS HHAYKIIHOHHOTO TOKA OT YCIOBHM €r0 BOSHUKHOBEHHS.

25. DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmubie pabomsl u onsvimel.

OnbITEI 0 HAOMIOAECHUIO 3JIEKTPU3ALUE TeJI HHAYKIIUEN U IIPH CONPHKOCHOBEHHH.

HccnenoBanne 1eHCTBHS 3I€KTPHYECKOTO O HA MPOBOAHUKH M JUJIEKTPUKH.

C6opka 1 mpoBepka pabOThI AEKTPHYECKOM LENH ITOCTOSHHOTO TOKA.

H3mepeHue U peryanpoBaHUEe CHITBI TOKA.

H3mepeHue U peryaupoBaHue HapsKEHHUS.

Hccnenosanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT COMPOTHBIEHHS PE3UCTOPA
HaIpsDKEHUS Ha PE3UCTOpE.

7. OnbITHl, JKEMOHCTPHPYIOIIHE 3aBHCHMOCTH J3JIEKTPHYECKOTO CONPOTHBJIEHHS IPOBOJHHKA OT €r0
JUITHHBI, IUTOINA/H IIONIEPEYHOI0 CEUCHHSI U MaTepHaa.

8. [Ilposepka npasuia CloXeHUs HANPSOXKSHUH TIPU [TOCIIEJOBATEIBHOM COSIUHEHHH ABYX PE3UCTOPOB.
9. [Illposepxa npasuiia Ajs CHIIBI TOKA IIPU NApalIeTbHOM COCAUHEHHH PE3UCTOPOB.

10. Onpenenenue paboTHI AMEKTPHIECKOTO TOKA, HAYLIETO YEPE3 PESHCTOP.

11. OmnpeneneHre MOIHOCTH SJIEKTPHIECKOrO TOKA, BBIIEISIEMOM Ha PE3UCTOPE.
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12. HccrnenoBanue 3aBHCHMMOCTH CHIIBI TOKA, HAYIIETO YEpe3 JIAMIIOUKY, OT HANpsKEHHUs Ha HEll.

13. Omnpenenenue KIIJI narpesaTesis.

14. HccnenoBaHue MarHUTHOTO B3aUMOAEHCTBHS IIOCTOSSHHBIX MATHUTOB.

15. M3ydyeHre MarHUTHOTO MOJISt TIOCTOSSHHBIX MArHATOB IIPH WX OOBEANHEHHH U Pa3ICIICHUH.

16. Mccnenoanue nelCTBHSA 3NEKTPHYECKOrO TOKA Ha MATHATHYIO CTPEJIKY.

17. OnsITel, 1EMOHCTPHPYIOLIME 3aBHCHMOCTD CHJIBI B3aUMOJEHCTBHS KAaTYIIKA ¢ TOKOM H MarH{Ta OT
CHJIBI TOKA U HAIpaBJICHUS TOKa B KaTyHIKE.

18. H3syyenue feiicTBHS MarHUTHOIO MOJIS HA IPOBOJHHK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue paboThl JJIEKTPOBUTATEIS.

20. N3mepenue KI1J] sanexTpoaBUraTeIbHON YCTAaHOBKH.

21. OnBITEI IO MCCIIEIOBAaHMIO SIBICHHUS JJIEKTPOMAHHTHOM MHAYKIMH: HCCIENOBaHHE H3MEHCHHIH
3HA4YCHHUS U HalpaBJICHHUs HHAYKIHOHHOIO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHUS.

Mexanndeckoe nBrxkeHHe. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHTENBHOCTh MEXAHHYECKOTO
IOBrKeHMs. PaBHOMepHOe mnpsiMonmHeliHoe nBwxeHHe. HepaBHOMepHOE IPIMOIHHENRHOE IBH)KEHHE.
Cpennsis 1 MTHOBEHHAs CKOPOCTB TeJla TPU HEPABHOMEPHOM JBHKEHHH.

VYckopenue. PaBHoyckopeHHOE nipsiMotdHeliHoe aBmkenune. CBoboanoe nanenue. Onpire [Nanumes.
PasHOoMepHOE nBHKEHHE O OKpyXHOcTH. Ilepwonm m wactora oOpameHus. JIMHelHas W yrjioBas
cxopocTH. [leHTpocTpeMUTENbHOE YCKOPEHHUE.

[lepsriii 3akon Herorona. Bropoii 3akon Herorona. Tpertuii 3axkon Hetotona. [IpuHImn cynepno3uiuu
CHIL

Cuna ynpyroctu. 3akon I'yka. Cusa TpeHHS: CHIa TPEHHS CKOJIBXCHHS, CHJIa TPEHHUS IIOKOS, JPYTHE
BHJIbI TPEHHUSL.

Cuna TsDKECTH M 3aKOH BCEMMPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOIO mHaineHus. J[BHXKEHHE IIIaHET
Bokpyr Connna. IlepBast kocMuyeckas ckopocts. HeBeCOMOCTD ¥ Hieperpy3Ku.

PaBHoBecue MartepHanbHOH TOYKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecMe TBEPHOro Tena ¢
3aKpeIUIEHHON OCBIO BpaleHus. MoMeHT cribl. LIeHTp TsaxXecTH.

Wmmynec Tena. Msmenenue mmmynbsca. Mmmysise cuibl. 3aKOH COXpaHEHHS HMITyJbca. PeakTuBHOE
JIBHKEHHE.

Mexannueckas pabota M MoIHOCTh. Pabota cun Tshkectw, ynpyroctd, Tpenus. CBsi3b SHEPTHH H
pabotel. IloTeHnuanbHas SHeprusl Teja, MOJHITOr0 Hajl MOBEPXHOCTHIO 3eMiid. [loTeHIMaNbHAsS SHEPIUs
cxkaroi mpyxuHbl. KuHeTHdeckas sHeprus. TeopeMa O KHHETHYECKOH JHEPrHH. 3aKOH COXpaHEHUS
MEXaHUYECKOH SHEPrHH.

JHemoncmpayuu.

1. HabmoneHue MeXaHHYECKOTO JBHXXEHHS Tejla OTHOCHTENILHO Pa3HbIX T OTCUETA.

2. CpaBHeHue ImyTeH M TPaeKTOPHUH IBHIXKEHHS OJHOTO M TOrO € Tejla OTHOCHTENHHO PasHBIX Tell
oTcyéra.

3. HsmMmepeHHe CKOPOCTH U YCKOPEHHUS MPAMOJMHERHOIO BHKEHHS.

4. MHccnenopaHue NpU3HAKOB PaBHOYCKOPEHHOTO JBHIKEHHSI.

5. HaGmonenue ABMXEHHS Tela IO OKPYKHOCTH.

6. Habmonenme MexaHWYeCKHX SBJICHHM, NPOHUCXOASIIMX B CHCTeMe OTCuéra «Tenmexka» mnpH €€
PaBHOMEPHOM M YCKOPEHHOM [IBHXKEHHH OTHOCHTENIFHO KabuHeTa QUu3HKH.

7. 3aBHCHMOCTbH YCKOPEHHS Tejla OT MacChl Telia M ACHCTBYIOLIEH Ha HETO CHIIBL

8. HaGmoneHue paBeHCTBa CHII IIPH B3aUMOICHCTBUH TEJL.

9. H3smeHenue Beca Tena IIPU YCKOPEHHOM JIBHXKEHHH.

10. Ilepemaya umiysisca Opu B3aUMOICHCTBHH TEIL.

11. IIpeoGpazoBaHus SHEPrUH IPH B3aUMOICHCTBUH TEL.




12. CoxpaHeHHE UMITyJIbCAa IPY HEYTIPYTOM B3aUMOICHCTBHH.

13. Coxpanenue UMIyJbCa IpH aOCOIOTHO YIPYTOM B3aUMO/ICHCTBUH.

14. Habmonenne peakTUHBHOTO JIBUXKEHHUSL.

15. CoxpaHeHue MEXaHUYECKOH SHEPTUH NPU CBOOOIHOM IaICHUH.

16. CoxpaHeHHE MEXAaHUYECKOW PHEPIUH NPH IBI)KEHHH TeNa MO ACHCTBHEM MPY KUHEL
Jlabopamopnsie pabomsl u onsimel.

1. KoHcTpyupoBanue TpakTa Uil pa3roHa M JajbHEHIIEro paBHOMEPHOTO ABHUIKEHHUS IHApHKA HIIA
TEJICIKKH.

2. OmnpeneneHue cpeiHed CKOPOCTH CKOJIbXEHHS OpycKa HJIM JBHXKCHHS IMapuKa I0 HaKJIOHHOM
IUIOCKOCTH.

3. OmnpeneneHue yCKOPEHHUs Tela IPH PaBHOYCKOPEHHOM JBH)KCHUH MO HAKJIOHHOM IUTOCKOCTH.

4. HccnenoBaHue 3aBHCUMOCTH IyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM IBH)XEHUH 0e3 HaYaIbHOH
CKOPOCTH.

5. IIpoBepka THIIOTE3Bl: €CIU NPH PABHOYCKOPEHHOM [BI)KEHUM O€3 HaYaJlbHOM CKOpPOCTH ITyTH
OTHOCSTCS KaK psiJi HEUETHBIX YUCENl, TO COOTBETCTBYIOHIUE IIPOMEKYTKH BPEMEHH OIHHAKOBBHI.

6. HccnenoBaHue 3aBUCHMOCTH CHUJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JIaBlIEHUS.

7. Onpeznenenue k03P PHULIHEHTA TPEHUS CKOTHKEHHS.

8. Omnpenenenune XECTKOCTH NPy KUHBIL.

9. Omnpenenenne paboTel CHJIBI TPeHHS NPH PAaBHOMEPHOM JBIKCHHH TeJla MO TOPH3OHTAIBHOM
IIOBEPXHOCTH.

10. Ompenenenue paboThl CUIIBI YIPYTOCTH IPH MOABEME I'py3a ¢ HUCHOJIH30BAHHEM HEIIOJBHKHOTO U
HMOJBH)XHOTO OJIOKOB.

11. Hzyuenue 3aKOHA COXPAHECHUS JHEPTHH.

Paszgen 9. MexaHu4ueckne Ko1e0aHHUS U BOJIHBL.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KoneOaHHii: MEpPHOJ, YacTOTa, aMIUIUTYJA.
MaremaTHuecKuil ¥ Npy>KUHHBINA MasTHUKY. [IpeBpalienne sHEpruu npu KoyiebaTeIbHOM JBH)KEHHH.
3aryxaromue KoneOaHus. BriHyXneHHble koneOaHus. Pe3oHanc. Mexanuyeckue BONHBL (CBOMHCTBa
MEXaHH4YEeCKMX BOJH. [IponmonpHple H momepeyHble BOJHBL J[THMHA BOJHBI M CKOPOCTH €€
pacnpocTpaHeHHs. MexaHu4ecKue BOJIHBI B TBEPAOM Telle, CEHCMHUYECKHE BOJTHEIL.

3ByK. 'poMKOCTB 3ByKa ¥ BhicoTa TOHA. OTpakeHHe 3ByKa. IH}pa3ByK U yJIbTpa3ByK.

emoncmpayuu.

Hab6monenue korebanuii Te Mo AefiCTBUEM CHIIBI TSDKECTH UM CHJIBI YIIPYTOCTH.

Habmoznenue xonebanuii rpy3a Ha HUTH U Ha OPY)XUHE.

Habmonenue BRIHYKACHHBIX KOJIcOaHMii U pe30HaHCa.

PacnpocTpanenne npoJonbHEIX U TOMEPEYHBIX BOJIH (Ha MOJIEITH ).

HabmozneHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTEHI.

AKycTHYeCKHi pe30HaHC.

]Iaﬂopamopubte pabomst u onsimol.

OmnpeneneHre YaCTOTHI ¥ IEPHOJIA KOJIEOAHUH MaTeMaTH4eCKOro MassTHHKA.

Omnpenenenne 4acTOTH M IEPHOAA KOJIEOaHUH TIPYKAUHHOTO MasSTHHKA.

HccnenoBanne 3aBUCUMOCTH NTEpHOAA KOJIEOAHUH MOABEIICHHOTO K HUTH Ipy3a OT JUTHHBI HUTH.
Hccenenosanue 3aBUCUMOCTH IIeprOa KoJIeOaHUH NPYKMHHOIO MasiTHHKA OT Macchl Ipy3a.
IIpoBepka HE3aBUCHMOCTH NepHoa KoyiebaHu# rpy3a, OABEMIEHHOTO K HUTH, OT MacChl rpy3a.
OnbITEI, NEMOHCTPHPYIOIIHE 3aBUCHMOCTh MepHona KoyiebaHHi NPYKHUHHOTO MasTHHKA OT MacChl
Tpy3a H XKECTKOCTH IPYKUHBI.

7. H3mepeHue yckopeHUs: CBOOOIHOIO IaJCHHUS.

Pazpen 10. DexTpoMarHuTHOE NOJIE H YIEKTPOMATHUTHBIE BOJIHBI.

OJNEeKTPOMAarHUTHOE IOJe. DJIEeKTPOMAarHUTHBIE BOJHBL CBOMCTBAa 3JIEKTPOMArHUTHBEIX BoyH. [llkama
9JIEKTPOMArHUTHBIX BOJIH. MICIIONIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.
OnexTpoMarHuTHas mpupona ceera. CKopocTh cBeta. BoHOBBIE CBOMCTBA CBETA.
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Hemoncmpayuu.

1. CsgoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

JIabopamopHsie pabomol u onvimel.

1. M3yyeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO TennedoHa.

Pa3nen 11. CeroBbie iB1eHHA.

JIyueras Mmoznens cBera. Microunuku ceta. [IpsimonnneliHoe pacnipocTpanenue cBeta. 3atMmeHus CosHia
u Jlynsl. Otpaxenue cBera. [mockoe 3epkano. 3akoH OTpaXeHHS CBeTa.

Ilpenomnenne cBera. 3akoH IpeloMieHHs cBeTa. [lolHOe BHYTpEHHEE OTpaXXCHHE CBeTa.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXEHHSI B ONTUYECKHX CBETOBOAAX.

Jlunza. Xox myueit B nmuH3e. OnTudeckas cucreMa ¢oroannapara, MUKpOCKOIa M Tejeckomna. [ia3 kak
onTHYeCKas CUCTeMa. BiIU30pyKOCTh U TAJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnekTp. OnbiTel HetoToHa. CiojkeHUe CieKTpasibHBIX IIBETOB. Jucmepcus
CBeTa.

Jemoncmpayuu.

[IpstmonHEHHOE pacpocTpaHeHHE CBETA.

OTtpakeHue cBeTa.

[Tomy4denue n3o06paxxeHUH B IJIOCKOM, BOTHYTOM U BBHIYKJIOM 3€pKajiax.

[IpenomiieHue cBera.

OnTHyeckuii CBETOBO/I.

Xon tydeit B coOuparomei JTiuH3e.

Xox Jy4el B pacCeUBarOIeH THUH3E.

[Tosrydenue n300pakeHHUH ¢ IOMOIIBIO JINH3.

[Tpunnun neicTBus poToannapaTa, MUKPOCKOIA U TEJIECKONA.

10. Mogens rnasa.

11. Pa3noxenue 6e510ro cBeTa B CIEKTP.

12. IlonyueHue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX HBETOB.

Jlabopamopmusie pabomsl u onsvimel.

1. HccnenoBaHue 3aBUCHMOCTH yTjla OTPa)XEHHUS CBETOBOI'O JIyya OT yIJIa NaJeHHUS.

2. HM3yueHune XxapaKTEpHUCTHK H300paXKEHHS MPEAMETa B IUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBHCHMOCTH YIJIa TPEJIOMJICHHS CBETOBOTO JIyda OT yrIjia MajgeHus Ha TpaHule
«BO3IYX—CTEKJION.

4. Tomyuenue n300paxkeHH C TOMOIIBIO COOMpAIOLIEH JTHH3EI.

5. Omnpegnenenue ¢oKyCHOr0 pacCTOSIHUS U ONITHYECKOM CHIIBI COOUpArOIIeii JTMH3HL

6. OnbITH IO PA3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.

7. OmubITH IO BOCIPHUITHIO IIBETA IIPEIMETOB MPH UX HAOITIOICHUH Yepe3 IIBETOBBIE PHIILTPHL

Pa3znen 12. KBanToBbI€E ABJICHHS.

OnsiTe! Pezepdopna u rnanerapHas MoAens atomMa. Moaenb atoma bopa. Mcnyckanue W NOTIOIEHHE
cBera atroMoM. KBaHThI. JIuHEHUaThie CIEKTPEIL.

PaguoakTuBHOCTh. Anbda-, 6eTa- U ramma-u3nyueHus. CTpoeHue atoMHOro siipa. HykioHHas Moaens
aToMHoOTO siapa. M3otonsl. PaguoaktuBHble npeBpamienus. [lepuon nonypacnaga aTOMHBIX sSIEp.
SnepHele peakiiy. 3aKOHBI COXPaHEHUs 3apsIOBOT0 M MacCOBOTO YHCEN. DHEPTHUs CBSI3U aTOMHBIX SIIEp.
Cps3b Maccel B 3Heprun. Peakiuy cunTesa u aenenus saep. Microunuku snepruu Cosinia v 3BE31.
Snepnas 3HepreTuka. JIelCTBHS pagHOaKTUBHBIX W3JTy4CHHIH Ha )KUBBIE OPraHU3MEL.

Hemoncmpayuu.

CrieKTphl U3ITy4eHHUS U TIOTJIOIICHHS.

CrieKTphl pa3IMyYHbIX T'a30B.

Crnextp BogopoJa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pa6ora cuérunka HOHU3UPYIOIMUX H3ITyYCHHI.
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6. Perucrpauus u3ry4eHus: NpUPOAHBIX MHHEPATIOB U IIPOTYKTOB.

Jlabopamopusie pabomsl u onsimel.

1. Habmonenue CIIONIHBIX H THHEHYATHIX CIIEKTPOB H3/TyYESHHU.

2. Hccnenosanue TpeKOB: M3MEPEHUE SHEPIHH YaCTHUIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).

3. HsmepeHue paauoakTUBHOTO (oHa.

IHoBTOpPHTE/ILHO-0000MaAOMHIT MOTYJTb.

[ToropurenbHO--0600ImarOmMuit  MOIynb TNpenHa3sHaueH IS CHCTEMaTH3aldd W 000OIIeHH
IIPEIMETHOTO COJEPXKAHUS M ONBITa IEATENLHOCTH, NPHOOPETEHHOTO MpPH H3YYEHHH BCErO Kypca
GU3MKM, a Takxke IS HOATOTOBKH K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY IO (M3HKE I
o0yuJaromuxcsi, BBIOpaBIIMX 3TOT yUEOHBIH MpeIMeT.

IIpy u3ydeHUN NAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATH3UPYIOTCH BHIBI JEATEIIEHOCTH, HA OCHOBE
KOTOpBIX 00€CHEUNBACTCS AOCTH)KEHHE INPEIMETHBIX M METANpeIMETHBIX [IJIAHUPYEMBIX PE3YIbTaTOB
0o0y4yeHus, QOPMHUpPYETCs eCTECTBEHHOHAy4Hass IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB
HCCIICIOBaHMs SIBJICHHH NPHPOJBI U TEXHHKH, OBJIAJIEHHE YMEHHSIMH OOBSCHATH (PU3MUECKHE SBJICHUS,
IIPUMEHSIS IOJIyYCHHbIE 3HAHUS, PEeLIaTh 33/1a44, B TOM YHCIIEe Ka9eCTBEHHbBIE U IKCIIEPUMEHTATLHEIE.
IIppHLMONANBHO AEATCTBPHOCTHBIM XapaKTep JAaHHOTO pasfeia peaiu3yercs 3a CYET TOro, 4ro
o0yuJarolyecs BHIIONHSIOT 33JJaHUsl, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHWM paclo3HaBaTh M HAY4YHO OOBACHATh (H3HYCCKHE SBICHUS B
OKPYarolieil IpApOJie U NOBCEAHEBHOM XXU3HM;

HCIOJIb30BAaTh HAy4HBIE METOIBI MCCIENAOBaHHS (GU3UYECKUX SBICHHHA, B TOM YHCIIE IS NPOBEPKH
THIIOTE3 U NOIYYCHHS TEOPETHIECKUX BBIBOJIOB;

OOBACHATh Hay4yHbl€ OCHOBBI Hambojiee BaXKHBIX JOCTIDKCHHM COBPEMEHHBIX TEXHOJIOTHH, HampuMmep,
IIPaKTHYECKOTO HCIOJb30BAHUA PA3IMYHBIX MCTOYHHKOB JHEPTUM Ha OCHOBE 3aKOHA IIPEBPALICHHS H
COXPaHEHHs BCEX U3BECTHBIX BUJIOB SHEPIHH.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUS

W3ydenne ¢u3MKH Ha YPOBHE OCHOBHOTO 0OINEro o0pa3oBaHHMs HAIpaBiIeHO HAa JIOCTHXXEHHE
JIMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa3oBaTelIbHBIX PE3YJIbTATOB.

B pesynbrate n3yueHus Gpu3MKM Ha YpOBHE OCHOBHOTO OOIIET0o 0Opa3oBaHHs y 00ydaromerocs OyayT
cpopMHpOBaHBI CIIEYIOIIUE THYHOCTHBIE PE3YJILTATHI B YACTH:

1) mnaTpHOTHYECKOr0 BOCHHTAHUS:

— IPOSBJIEHHE HHTEpECA K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (HHU3HUYECKO# HAYKH,

— LIEHHOCTHOE OTHOLIEHHE K TOCTH)KEHUSIM POCCHICKUX YUEHBIX--DHU3HUKOB;

2) rpaKaaHCKOro M JyXOBHO-HPABCTBEHHOI0 BOCIIHTAHMSA:

— TFOTOBHOCTh K QKTMBHOMY YYacTHIO B OOCYXKAEHUU OOINECTBEHHO 3HAYMMBIX M ITHYECKHX MpOoOIeM,
CBSI3aHHBIX ¢ HPAKTHYECKUM MPUMEHEHUEM JOCTHKECHHH (DHU3NKH;

— OCO3HAHHE BAKHOCTH MOPAGHO-3THUECKHX IPUHIIUIIOB B IESTEIHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHHS:

— BOCIIPHATHE 3CTETHYECKHX KayecTB (PM3UYECKOM HAyKu: €€ TapMOHHYHOTO IMOCTPOEHHS, CTPOrOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOTO NO3HAHMSA:

— OCO3HAHME ILIEHHOCTH (U3HUYECKOH HAayKH KaK MOIIHOTO HHCTPYMEHTA IIO3HAaHHS MHpPa, OCHOBBI
Pa3BUTHS TEXHOJIOTHH, BAXKHEHIIIEH COCTaBIIAIOMIEN KyJIbTYPHI;

— pa3BMTHE HAY4YHOH MI0003HATEIFHOCTH, HHTEpECA K UCCIIEIOBATEIbCKOU A TEbHOCTH;

S) dopmupoBanHsa KyAbTYPHI 310POBbS H YMOLHOHAJIBLHOIO (JIATOMOJTY YHS:

— OCO3HAHME LEHHOCTH Oe30macHOro obpasa KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaXKHOCTH
npaBuyi 0€30IIaCHOTO TOBEAEHHS Ha TPAHCIOPTe, Ha JOpOrax, C OSJIEKTPHYECKHM M TEIUIOBBIM
000pyIOBaHHEM B IOMAIIHUX YCIIOBHSAX;

11




— chOpMHPOBaHHOCTh HaBbIKa Pe(IEKCHH, MPU3HAHAE CBOETO NpaBa Ha OMIMOKY M TaKOTo e IIpaBa y
JIPyTroro 4ejoBeKa;

6) TpyaoBOro BocIMTAHHA:

— aKTHBHOC y4acTHE B PEIICHMH ITPAKTHYECKHUX 3a/1a4 (B paMKaX CEMbHU, 00pa30BaTeNbHOM OpraHH3allvy,
ropoaa, Kpas) TEXHOJOTHYECKOM M COLMAIbHON HamNpaBIeHHOCTH, TpeOYIOIMX B TOM 4YHCIE H
(U3UYECKUX 3HAHUH;

— MHTEPEC K IPAKTHYECKOMY M3YUEHHIO TPOodeCcCHii, CBI3aHHBIX C (PH3HKOI;

7) 3K0/1I0THY€CKOro BOCIIMTAHHS:

— OpHEHTalus Ha MPUMEHEHUE (PU3NUECKUX 3HAHUH JUIS pelIeH s 3a/1a4 B 00JIaCTH OKPYXKarOLIEH cpe/bl,
MJIaHHPOBAHMS ITOCTYIIKOB U OLEHKH X BO3MOXKHBIX ITOCJIEACTBHE JIJIs1 OKPYKAIOIIEH Cpebl;

— OCO3HaHHe IJI06ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOOIeM H MyTel UX PEICHMS;

8) apanTanuy K H3MEHAIIHMCH YCJIOBHAM COUHAIBHOM U IPUPOIHOM Cpebl:

— MOTpeOHOCTb BO B3aHMOJEHCTBHH IIPH BBINOJHEHHH HCCIIEIOBAHUM M IPOEKTOB (PHU3MUECKOM
HAIpPaBJIECHHOCTH, OTKPBITOCTD OIBITY W 3HAHUAM JIPYTHUX;

— NOBHIIIEHHE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO IEATETBHOCTD;

— noTpebHOCTh B (OPMHUPOBAHHH HOBBIX 3HAHHH, B TOM 4YHcie (OPMYIHpPOBATH MIEH, IIOHSTHS,
TUIOTE3HI O GU3HYCCKUX 00BEKTAaX U SBJICHHIX;

— OCO3HaHME Ae(PUIIUTOB COOCTBECHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001aCTH QU3HKH;

— IUTAaHMPOBAHME CBOETO Pa3BUTHS B IPHOOPETCHUN HOBBIX (PH3HYCCKUX 3HAHUIA;

— CTPEMJICHUE aHAIM3UPOBATh U BBISBIISTH B3aMOCBSI3H IPHPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM 4YHCJIE
C UCIIOJIb30BaHUEM (DH3UUYECKUX 3HAHHIA;

— OIIEHKA CBOMX JOEHCTBHM C y4€TOM BIIMSHHUS Ha OKPYXXAIOUIYIO CPEIy, BO3MOXHBIX TJIOOAIBHBIX
MOCIICICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBO€HMS NpOrpaMMbl o (U3WKE HA YPOBHE OCHOBHOTO 00INero oOpa3zoBaHHs Y
ofyuatomerocst 6yayT copMHpOBaHEI MeTaNpeAMeTHbIE Pe3yJabTAThI, BKIIOYAIOIIHE [T03HABATEILHEIE
YHHUBEpCAJIbHBIE Yy4yeOHble JEHCTBUSA, KOMMYHHKATHBHBIC YHHBEpCAlbHbIE Y4eOHEBIE [eHCTBHS,
PEryJIATHBHBIC YHUBEPCAbHBIE yUeOHBIE JCHCTBHS.

Io3HaBaTeabHBIE YauuBepcaibHbIC yqeﬁﬂue aelcTBHA

Ba3zoBble Joruueckue AeiicTBHsI:

®  BBIIBIIITH U XapaKTEPH30BaTh CylIECTBEHHBIEC IPU3HAKH OOBEKTOB (SBIICHHI );

®  YCTaHaBJIMBATh CYIECTBECHHBIH IPH3HAK KJIACCU(PUKANMK, OCHOBAHHUS JUIst 0000IICHUS H CPAaBHEHUS;
®  BBHIBIIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B paCCMaTpUBAEMbIX (PaKTax, TAaHHBIX W HAOIOCHUSX,
OTHOCSIIUXCS K (PU3NIECKHM ABJICHUSM;

®  BBEUBIATHL IIPUYMHHO-CICACTBEHHBIE CBSI3UM IIPU HM3YUYCHHUH QHU3HYECKHX SIBICHHH M IPOIIECCOB,
Ji€NaTh BBIBOABI C HCIONB30BaHHEM JENyKTUBHBIX W HWHAYKTHBHBIX YMO3AKIIOYCHHH, BBIIBHIATh
THIIOTE3BI O B3aUMOCBS3SIX PU3HUECKHX BEIHYHH;

®  CaMOCTOATENBHO BBIOMpPATH CcII0cOoO perreHus yueOHo# (pu3ndeckoi 3anaun (CpaBHEHHE HECKOIBKHX
BapMAaHTOB pCIICHHs, BHIOOp Hambolee MOAXOMIIIEro ¢ YYETOM CaMOCTOSTEIBHO BBIIEIEHHBIX
KpUTEPHUEB).

Ba3zoBbie necaenoBaTencKue eCTBHS:

®  HCHOJB30BAaTh BONIPOCHI KAK MCCIE0BATENIBCKANA HHCTPYMEHT O3HAHUS;

® [MPOBOJMTH I[10 CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECHOXHBIH  (U3N4YeCKuit
3KCIIEPUMEHT, HEOOBIIOE UCCTIEOBaHHE (DPU3UUECKOTO SIBIICHHUS;
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e  OILEHMBATh HAa NIPHMEHHMOCTh U JOCTOBEPHOCTh HH(OPMALHKIO, MOJYYEHHYIO B XOI€ HUCCIEIOBaHHUs
WJIU DKCIICPUMEHTA;

e camocroATenbHO (opMyaupoBaTh OOOOIIEHHS M BBIBOABI 10 pe3yJibTaTaM MPOBEIEHHOTO
HaOIIOCHUS, ONIBITA, UCCIIEIOBAHUS;

e MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEHIEE pa3BUTHE (PU3MUECKHX IPOILECCOB, a TAKXKE BBIIBHUIATH
MPEOI0XKEeHNAS 00 UX PA3BUTHH B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ uHpopmanueii:

®  [PUMEHSTH Pa3IHYHBIE METO/bI, HHCTPYMEHTHI M 3aIIPOCHI IIPU MOUCKE W 0TOOpe HHPOPMALIUH UIH
JIAHHBIX ¢ YYETOM MPEAIOKEHHON yueOHOoM pu3uueckoii 3anauu;

e  AHAIM3MPOBATh, CHCTEMATU3UPOBATh U HHTECPIPETUPOBATH HHPOPMAIIHMIO Pa3IMYHBIX BUAOB U (HOpM
[IpEACTABICHUS;

®  CaMOCTOSATENILHO BBIOMpPATH ONTUMAIBHYIO (popMy IpeAcTaBieHus: HHGOpPMAUU B HILTIOCTPHPOBATh
pelaeMbie 3a/1a4d HECIIOKHBIMH CXEMaMH, JHarpaMMaMHu, HHOH rpagyuKoi U uX KOMOMHAUSAMU.

KoMMyHukaTHBHbBIE YHHBEpcalbHble Y4eOHbIE JCHCTBHA:

e B X0Ji¢ 00CYXJCHHS Y4eOHOrO MaTepHalla, pe3yibTaToB 1abopaTopHBIX padOT M NPOEKTOB 3aaBaTh
BOIIPOCHI TI0 CYIIECTBY OOCY>XIaeMO# TeMbl ¥ BBICKAa3bIBaTh MU, HALIEJICHHBIE HA PEIICHHUE 3aJa4H H
noJIep)KaHue OJiaroenaTeIbHOCTH OOIICHHUS;

®  CONOCTaBIATh CBOM CYXICHHS C CYXICHHSMH JAPYTHX YYaCTHHUKOB Juajnora, OOHapy:KHBaTb
pas3nuume U CXOICTBO MO3ULIUH;

®  BBIPAXAaTh CBOIO TOYKY 3PEHHS B YCTHBIX H IUCBMEHHBIX TEKCTaX;

e myONMYHO TPEACTABIATh pe3yJbTAaThl BBIIOJIHEHHOTO (PU3MYECKOro OImbITa (3KCIEPUMEHTa,
HCCJICJIOBaHMUSL, IPOEKTA);

e IIOHMMAaTh ¥ HCIOJIL30BAaTh MPEHMYINECTBA KOMAHIHOW U MHIMBUAYATbHOM paboThl IpH PEIIEHHM
KOHKpeTHOH (pu3nueckoi npodiemsl;

e [IPHHHMATh LEIM COBMECTHOM JESTENbHOCTH, OPraHH3OBBIBATH ICHCTBUS IO €€ JIOCTHIKECHHIO:
paclpeseNisiTh poid, 00CYKIaTh NPOLECCHl M Pe3ybTaThl COBMECTHOH paboTel, 0600maTh MHEHHS
HECKOJIbKUX JIIOACH;

e  BBHINOJHATH CBOK YacTh pabOThI, JOCTHras Ka4eCTBEHHOIrO pe3yjbTaTra IO CBOEMY HAIIPABIICHHIO H
KOOPAMHHUPYS CBOH JEHCTBHS C IPYTMMH YIEHaMH KOMaH/bI;

® OLEHMBATh KAa4eCTBO CBOEro BKJIaJa B OOMMHA NPOZYKT NO KPHTEPHUSAM, CAMOCTOSTEIBHO
c(hOopMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICICTBHS.

PeryasTuBHBIe yHHBepcaJbHbIe y4eOHbIE AeiicTBUSA

Camooprannzanus:

®  BBHISABJIATH NPOOJIEMBI B XH3HEHHBIX W Y4eOHBIX CHTyalsIX, TPpEOYIOMMX I PeHICHUs GH3HYECKUX
3HAHUK;

® OpHEHTHpPOBaTbCS B PAa3IMYHBIX MNOAXOJAX HPHHATHS pEUICHUH (MHIUBHAYaNbHOE, NPHHATHE
pellIeHus B TpyNIe, MPUHATHE PEIIeHU IPyNIo);

®  CaMOCTOSTENILHO COCTABJIATH AJTOPUTM PEINCHHUS (H3NYECKOH 3ajaud WIM ILIaHa HCCIEI0BAHHMS C
yU€TOM HMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh IpENIaraéMble
BapHaHTEI PELLICHUH;

e  JiesaTh BEIOODP U OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPO.JIb, IMOLIMOHAJILHBII HHTELIEKT:

e  /1aBaTh aJcKBaTHYIO OLIEHKY CHUTYallUH H NIpeAJiarath IjaH €€ H3MECHEHHU,

e OOBACHATH NPUYMHBI JOCTHXKEHUS (HEIOCTHIKECHHS) DE3yJIbTaTOB JEATECIIBHOCTH, JaBaTh OLICHKY
IpHOOPETEHHOMY OIIBITY;
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L4 BHOCHTDb KOPPEKTHBEI B JNCATCIIBHOCTD (B TOM YHCJIC B X0 BBIIIOJIHCHHUSA (bI/ISI/I‘IeCKOFO HCCJICAOBAHHS
HIIn HpOGKTa) Ha OCHOBC HOBBIX O6CTOSITCHI>CTB, H3MCHHBUINXCS CHTyaHHﬁ, YCTaHOBJICHHBIX OI_[II/I6OK,
BO3HHUKIIHUX TPYIIHOCTeﬁ;

L4 OIICHHUBATH COOTBCTCTBUEC PE3YJIbTATa LEJIH H YCIOBHAM,

L4 CTaBUThb ce0f Ha MeCTO APYroro 4€jioB€Ka B XOAC CIIOpa HJIM JUCKYCCHHM Ha HAYYHYIO TCMY,
IIOHNMAaTh MOTHBBI, HAMCPCHHUS U JIOTUKY JAPYyroro,

L4 IIpU3HaBaTh CBOE IIpaBO Ha OII.II/I6Ky IIpH pCIICHUH q)I/ISH"IeCKI/IX 3a7a4 UM B YTBCPXKIACHUAX HaA
HAaY4YHBIC TEMBI H TAKOC XK€ HpaBO APYIroro.

INPEIMETHBIE PE3YJIbTATHI

K xoniry oOyuenuss B 7 KJacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE AOJDKHBI OTpaXkaTh
¢(hOpPMHUPOBAHHOCTE Y 00yJaOIUXCS YMEHHH:

®  HCIOJB30BATh MOHATHS: PU3HUYECKHE U XUMHUYECKUE SIBIICHUS, HAOMIOIeHHE, SKCIIEPUMEHT, MOJENb,
THIIOTE3a, CAMHUIIEI PH3NYESCKHAX BEIMYHH, aTOM, MOJIEKYJa, arperaTHhIE COCTOSIHUSA BelecTBa (TBEPIOE,
KHUAKOE, ra3o00pa3Hoe), MeEXaHHUYEeCKoe JBIDKEHUE (paBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIMHEHHOE),
TPacKTOpUs, paBHOACHCTBYIOWmasi cuia, JgedopMmarnus (ynpyras, IJIaCTHYeCKas), HEBECOMOCTb,
COOOMIAIOIIHECS COCY IBI;

e pazmuyarh sBIeHUS (OuGy3us, TEIIOBOE ABMKEHUE YACTHI[ BEIIECTBA, PABHOMEPHOE ABH)KCHHE,
HEPaBHOMEPHOE JBIDKEHHE, HHEPIIUS, B3aUMOJIEHCTBUE TeJl, paBHOBECHE TBEPIBIX TEJ C 3aKPEIIEHHOM
OCBIO BpallleHHs, Tepeaadya JAaBiIeHHS TBEPABIMH TeJaMH, XXHUIKOCTSAMH M TIa3aMH, aTMochepHoe
JIaBJICHHE, IIaBaHWE TeJ, MpPEeBpAIlleHUs MEXaHWYEeCKONH HHEpruH) MO ONHUCAHUI0 HX XapaKTEPHBIX
CBOMCTB H Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SBJICHUE;

¢  pacmo3HaBaTh MPOSBJICHHE M3YUYEHHBIX (PU3WUYECKUX SBICHHH B OKPYXKAIOIIEM MHpE, B TOM YHCIE
(bu3HYecKue SBICHUS B IPUPOJE: NPUMEPHI IBHXEHHS C PA3IMYHBIMH CKOPOCTSIMH B JKUBOM M HEXHUBOM
IpUpOZie, ACHCTBHE CHJIBI TPEHUS B NMPUPOJAE U TEXHMKE, BIUSHHE aTMOC(EPHOro NaBIICHHs Ha XXHUBOM
OpraHu3M, IUIaBaHHE PHIO, pHIYard B TEJ€ YeNOBEKA, IIPH 3TOM IEPEBOIAHMTH MPAKTHUYECKYIO 3aJa4dy B
yu4eGHYI0, BBIIENATH CYIIECTBEHHBIE CBOMCTBA (IIpU3HAKH) (PU3HUECKUX SBJICHUH;

e  ONKCHIBATH HM3YyYEHHBIE CBOMCTBA Tel U (PUIHUUCCKHE SIBJICHHS, HUCIONB3Ys (U3UYECKHE BEIUUMHBI
(Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMs, IyTh, CKOPOCTh, CPEAHSASA CKOPOCTh, CHJIa YIIPYTOCTH, CHIIA
TSOKECTH, BEC Teja, CHIa TPEHUS, HaBlieHHe (TBEPIOTO TeNa, XHUJIKOCTH, ra3a), BBITAJIKMBAIOLIAS CHIA,
MeXaHu4eckas paboTa, MOINHOCTH, IJIEYO CHJIBI, MOMEHT CHJIBI, KO3((HIHMEHT IONe3HOro ACHCTBHUS
MEXaHH3MOB, KHHETHYeCKas H MNOTCHIHMAJIbHAs JHEPrus), NpU OMNHCAHUU MPaBUIBHO TPaKTOBATh
(GHM3MYECKHI CMBICI HCIOJb3YEMBIX BEIMYMH, MX OOO3HAYEHHWS M EIUHHUIEl (PH3HYECKHX BEIHMYHH,
HAXOAUTh (OPMYJIBI, CBA3BIBAIOIIHE AHHYIO (QHU3UYECKYIO BEIHYHHY C JPyTMMH BEIHYHHAMH, CTPOUTH
rpadUKy H3yYSHHBIX 3aBUCHMOCTEH (HU3HUECKUX BEITMYUH;

®  XapaKTepU30BaTh CBOMCTBA Tel, (U3UUECKUE SBICHHUS U IIPOLECCHI, UCIONb3Ys MPaBHIIA CIOKCHHS
cu (BAOJIb OJTHOM IIpsiMOit), 3aKoH ['yka, 3axoH [lackans, 3akoH ApxuMena, IPaBHIIO PABHOBECHS phlyara
(6710Ka), «30I0TOE MPABHJIO» MEXAHHWKH, 3aKOH COXPAaHEHHS MEXaHMYECKOHW SHEPrHM, IPH 3TOM JaBaTh
CIIOBECHYIO (POPMYJTHPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTEMATHUYECKOE BHIPAXKCHHE;

®  OOBACHATH (PU3NUECKUE SIBIICHHUS, IIPOIIECCHl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE CUTYalUH
HPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATh IIPUYUHHO--CIICICTBEHHBIE CBA3H, CTPOMTH
o0BsACHEHHE U3 1-2 JIOTHYECKHX IIAaroB ¢ OMOpo# Ha 1—2 W3YYEHHBIX CBOWCTBA (U3UYECKUX SIBICHUH,
(U3HYIECKUX 3aKOHA HJIH 3aKOHOMEPHOCTH;

e pemaTh pacyéTHble 3a7a4d B 1-2 JAeHCTBUS, HMCHOJNB3Ys 3aKOHBI M (OPMYJBI, CBS3BIBAIOLIHE
(u3nyecKne BETMYNHBI: HA OCHOBE aHalK3a YCIOBHUS 3aJjaui 3alHCBIBATh KPATKOE YCIOBHE, IIOACTABIIATE
¢u3nyeckue BEIUYMHBI B (OPMYJBI U IPOBOAUTH pPAacy€Thl, HAXOAUTh CIPABOYHBIE JaHHEIC,
HeoOXO0MMBbIe /I PelIeHUs 3aa4, OLICHUBATh PEATUCTUYHOCTD MOTyYEHHON (PU3UUECKOH BEIUYMHEL,
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®  DPacmo3HaBaTh IPOOIEMBL, KOTOPHIE MOXKHO PEIIUTH IIPH NOMOIIH QU3UIECKUX METOJIOB, B ONUCAHUH
UCCJIEIOBaHMs BBIACIATH NPOBEPIEMOE NPEAINOJIOKECHUE (THUIOTE3Yy), pa3iddaTh W HHTEPIPETHPOBATH
HIOTy4YEHHBIA pe3yNbTaT, HAXOAUTh OIIHOKU B XOJ€ ONBITA, JEIaTh BHIBOJKI ITO €T0 Pe3yJbTaTaMm;

® NpPOBOJUTH ONBITHI II0 HAOMIOAECHHIO (QHU3MYECKHX SBICHHH WM (GU3UYECKHX CBOMCTB TeI:
GopMyIHMpOBaTh IIPOBEpseMble  IPEATNOJIOXKEHHs, COOMpaTh YCTaHOBKY M3  HPEUIOKEHHOIO
000py10BaHuUs, 3alIUCHIBATE XOJI OMBITa H GOPMYJIMPOBATEH BBIBOJIBL;

®  BBINOJHATE IPSIMbIE U3MEPEHHS] PACCTOSHHS, BPEMEHH, MacChl Tela, 00bEMa, CHIIBI U TEMIIEPaTyPHI C
HCIIOJIb30BAHHEM AHAJOTOBBIX M LUGPOBBIX NPHOOPOB, 3aIKCHIBATH IOKa3aHHsS HPUOOPOB C YUETOM
3a7jaHHON abCOMIOTHOM MOTPEIIHOCTH H3MEPEHUH;

e NPOBOAUTL MHCCIIEIOBAHHE 3aBUCHUMOCTH OJHOH (U3MYECKOH BENMYMHBI OT JApyroit c
HCTONb30BaHUEM IIPAMBIX U3MEPEHHH (3aBUCHMOCTH IIyTH PaBHOMEPHO JIBUXKYIIETOCS TeJla OT BPEMEHH
JIBIDKCHHS Tella, CHJIBI TPEHMS CKOJIBXEHMS OT Beca Tella, KayecTBa 0OpaOOTKU MOBEPXHOCTEH Tel M
HE3aBHCUMOCTH CHJBl TPEHHS OT IUIOINAAHM CONPHKOCHOBEHHS TEJ, CUJIBI YNPYTOCTH OT YIHHEHUS
IIPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BEMaA MOTPYKEHHON YAacTH TeNa M OT ILTOTHOCTH XHIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTHU T€Na, OT IIyOUHBI, Ha KOTOPYIO OTPY KEHO TeJO, YCIOBUH IIaBaHUs Tell,
YCJIOBHH paBHOBECHsI phlyara U OJIOKOB), y4acTBOBaTh B ILIAHMPOBAHUH Y4eOHOTO HCCIENOBAaHMS,
coOMpaTh YCTAaHOBKY M BBIIOJHSATH H3MEPEHHsS, CJIEAYs MpPEJIOKCHHOMY IUIaHy, (GHKCHPOBATh
pe3yJIbTaThl IOJMYYEHHOH 3aBUCUMOCTH (H3WYECKHX BEIMYHMH B BHAE INPEUIOKEHHBIX TaOiHL H
rpa(uKoB, ienaTh BBIBOBI 110 Pe3yIbTaTaM HCCIICAOBAHHUS;

® IPOBOAWUTH KOCBEHHBIE H3MEPEHHUS (GHU3NYECKMX BEIWYMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPIOTO TENa, CHJIA TPEHHUS CKOJIBXKEHHUS, aBICHHE BO3/lyXa, BRITAIKUBAIOIIAS CUJIA, AEHCTBYIOMIAs Ha
HOTPY>XEHHOE B XHIKOCTh TEJIO, KOIPPHIUEHT MOJIE3HOr0 NEUCTBHS NPOCTHIX MEXAHU3MOB), CIEdys
IPEUIOKEHHONH WHCTPYKUMHU: ITPHU BBIOJHEHUU U3MEPEHUH COOMpaTh 3KCIIEPUMEHTAIIBHYIO YCTAHOBKY H
BBIYHCIIATH 3HAUCHUE NCKOMOM BETNYUHBI;

e  co0ronaTh MpaBUiIa TEXHUKH 0€30MacHOCTH NpH paboTe ¢ 1abopaTopHbIM 000PYNOBAHUEM;

® yKa3bIBaTh NPUHIMIBI JAeHCTBUS NPHOOPOB M TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETD,
JMHAMOMETpP, CcooOmaromuecs cocypbl, OapoMeTp, pbl4ar, MOIBIXKHBIH M HEMOABHXHBIA OJIOK,
HaKJIOHHAs IIJIOCKOCTB;

®  XapaKTepU30BaTh IPHHIUIIGI JEHCTBHS U3yUEHHBIX IPUOOPOB M TEXHUUYECKHUX yCTPOMCTB C ONOPOM
HAa WX ONMHCaHHsA (B TOM YHCJE: MOIMUMHHUKH, YCTPOMCTBO BOJIONPOBOJA, I'MIPABIHMYECKHH Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETp), UCIONB3Ys 3HAHHS O CBOMCTBAX (U3MYECKHX
SIBJICHUI U He0OX0auMble HU3UIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® TPUBOJWTH NPUMEPH (HAXOAWTH HHPOpPMALUIO O NpHUMEpax) NPaKTHYECKOTO HCIONb30BaHUs
¢H3MYECKUX 3HAHUN B MOBCETHEBHOM XH3HH I obecredeHus Oe30MacHOCTH HpH OOpaleHHH C
npubopaMl M TEXHHYECKHMH YCTPOWCTBAMH, COXpaHEHHs 370pOBbsl H COOJNIONEHUS HOpPM
9KOJIOTHYECKOTO TOBEAECHHS B OKPYXKAIOMIEH CpeJie;

®  OCyHIECTBIATH OTOOpP HMCTOYHMKOB HWHpopManuu B VIHTepHETE B COOTBETCTBHH C 3aJaHHBIM
IOHUCKOBBIM 3alIPOCOM, HAa OCHOBE HMMEIOINUXCS 3HAHMH M IMyTEM CpPAaBHEHHs Pa3JIMYHBIX MCTOYHHUKOB
BBIIENATH HHPOPMALIHIO, KOTOPAs SIBIISETCS IPOTHBOPEUNBON HIIM MOXKET OBITH HEAOCTOBEPHOIA;

®  HCIOJIB30BaTh IPHU BHIIOIHEHUH y4eOHBIX 3aJaHHi Hay4YHO--IIOMMYJIAPHYIO JIUTEPaTypy GU3HIECKOro
COJIEpXKaHusi, CIIPaBOYHbIE MaTepHAIIbl, pecypchl ceTd MIHTepHeT, BiaaeTh NpUEMaMu KOHCIIEKTUPOBAHHS
TEKCTa, IpeoOpa3oBaHus HHHOPMALUH U3 OJHOH 3HAKOBOH CUCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIE KPAaTKHE NMHCHMEHHBbIE U YCTHBIE COOOIIECHHS Ha OCHOBE 2—3 HMCTOYHHKOB
uHpopMaIMK (U3NYECKOTO COAEP)KaHHS, B TOM 4YHCIEe MyOJMYHO JeilaTh KpaTKue COOOIEHHsS O
pe3yipTarax MpPOEKTOB MM Y4YeOHBIX HCCIEIOBaHHMM, NPH 3TOM TPAMOTHO HCIONB30BATH M3YYECHHBIN
NOHATHHHBIN anmapaT Kypca GU3HKH, COMPOBOXAATh BHICTYIUICHUE MTPE3CHTALUCH;

® IIpH BBHINOJHEHWH y4YeOHBIX MPOEKTOB M HCCIEIOBAaHHM pacnpeleisTh OOSI3aHHOCTH B TPYyIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMU 3afayaMHM, CIEAMTH 3a BBIIOJHCHMEM ILUIAHA NEHCTBUM, aIeKBAaTHO
OLICHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh TPYNIbI, BBICTPAMBAaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, YIUTHIBAsI MHEHHE OKPY XKAIOLIHUX.
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K xonmy obOydeHuss B 8 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaThb
cOpMUPOBAHHOCTE Y 00YYArOIUXCS YMEHHIA: /

®  HCIOJIb30BAaTh IOHATUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBHXKCHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHHS BEIIECTBA, KpUCTAUIMIECKHUE U aMOp(dHBIE TeNa, HACHIICHHBIM W HEHACHIIEHHbIA
nap, BJI@XHOCTb BO3]yXa, TeMIlEpaTypa, BHYTPEHHSISI 3HEprus, TEIUIOBOW JBHIraTesb, 3J€MEHTapHBIN
JNEKTPUYECKUH 3apsill, IEKTPHUECKOE M0JIe, IPOBOJIHUKH U JAUIJICKTPUKH, IIOCTOSHHBINA DJIEKTPUICCKHIA
TOK, MarHUTHOE T0JIE;

e pa3nIuuaTh SBJEHHUS (TEIJIOBOE pPACHIMPEHUE M CXKaTHe, TEeIUIoNepenaya, TEIUIOBOE PaBHOBECHE,
CMauuBaHHe, KaMWUISpHBIE SBJICHUS, WCINApEeHHE, KOHICHCAlMs, IUIABJICHHE, KPHUCTAUTH3AINSL
(oTBEepaeBaHue), KUIICHUE, TEIUIONEpeaaya (TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHHE), AMeKTPH3AIIHS
TeN, B3aUMOJEHCTBHE 3apsiA0B, NEHCTBUS DIEKTPHUECKOr0 TOKa, KOPOTKOE 3aMBbIKaHHE, B3aUMO/ICHCTBHE
MAarHuTOB, JEHCTBHE MAarHUTHOTO MOJS Ha TMPOBOJHHK C TOKOM, 3JIEKTPOMArHUTHAs HHIAYKIUSA) IO
ONMUCAHHUIO MX XApaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, AEMOHCTPHPYIOIIMX JaHHOE (H3NYECKOe
SIBJICHHE;

®  pacmo3HaBaTh NPOSBJIICHHE H3YUEHHBIX (U3UYECKHUX SBICHUH B OKPYXKAIOUIEM MHPE, B TOM YHCIIE
¢u3nueckue SBJCHHUS B IPUPOJIE: TOBEPXHOCTHOE HATSDKEHHE W KaNWUISPHBIE SBJICHHS B TPHPOJE,
KPHUCTALTE B IpUpoJie, u3aydeHue ColHIla, 3aMep3aHie BOIOEMOB, MOpCKUe Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTpUYECKHe SIBICHUS B aTMocdepe, IIEKTPUUYECTBO KHUBBIX OpPraHH3MOB,
MarHuTHoe moJsie 3eMJHd, Apeid NOoMOCOB, pOh MAarHUTHOTO IOJS Ui JKU3HM Ha 3emie, MOJIIpHOe
CHUSIHUE, TIPU 3TOM NEPEBOAUTH MPAaKTHUYECKYIO 3ajady B Y4eOHYIO, BBIIENSATH CYIIECTBEHHbIE CBOHCTBA
(npu3HaKy) QU3HYECKUX SBICHUH;

®  ONUCHIBATH U3yUYEHHBIE CBOMCTBA TeNl M (DU3HUYECKHE SIBICHHS, HCIONB3Ys (U3NYECKHE BETUYMHBI
(TemnepaTtypa, BHYTpPEHHSS OHEpPrusi, KOJMYECTBO TEIUIOTHL, yJAelIbHas TEIUIOEMKOCTh BEINECTBA,
yAenbHas TEIUIOTa IUIABIICHHMS, YJENbHas TeIUIoTa MapooOpa3oBaHUs, yAelIbHas TEIUIOTa CrOpaHHs
TOIUIABA, KO(h(GUIUEHT NOJE3HOTO ACUCTBHS TEMJIOBON MaIlMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3AYXa,
NIEKTPUYECKUI 3apsill, CHJIa TOKa, SJEKTPHYECKOE HaNpsHKEHUE, COPOTHBIICHUE IIPOBOIHUKA, YAEIBHOE
CONPOTHBJICHHE BeIIeCTBa, paboTa M MOIIHOCTH 3JEKTPUYECKOIO TOKA), NPH OINHMCAHUHM IIPAaBUIBHO
TPaKTOBaTh (U3MYECKUH CMBICI HCIOJb3YeMbIX BEIHYHH, O0O3HAYEHHS M €IMHHIBl (PU3HUECKHX
BEJINYMH, HAXOJUTH (GOPMYIIBI, CBA3BIBAIONINE JAaHHYIO (GU3HUYECKYIO BEJIMUYMHY C IPYTUMH BEIHYHHAMH,
CTPOMTD I'paMKK H3YUYESHHBIX 3aBUCUMOCTEM (PU3NUECKUX BEIUYHH;

®  XapaKTepH30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJIICHUS M IPOIECCHl, HCIOJB3YysS OCHOBHBIE
TIOJIOKEHHS MOJIEKYJIIPHO--KMHETHYECKOW TEOPHH CTPOSHHS BEMIECTBA, MPUHIIUII CYNEPIIO3UIMH MOJIEH
(Ha xa4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH OMa A ydacTka IenH, 3aKoH Jxoyna—
JleHna, 3aKOH COXpaHEHHs SHEPTHH, IIPH STOM JaBaTh CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA M 3aIMChIBATh
€ro MaTeMaTHYECKOE BRIPAXKECHHUE;

e OOBIACHATH (U3UYECKUE TMPOLECCHl M CBOKMCTBA Tell, B TOM 4YHCI€ M B KOHTEKCTE CHUTyalHil
IPAaKTHKO-OPHEHTHPOBAHHOTO  XapaKTepa: BBIABIATH TPUYMHHO-CIEACTBEHHBIE CBS3H, CTPOHUTH
00BsSCHEHHE U3 1—2 JIOTHYECKHX INAroB ¢ OMOpOd Ha 1-2 H3y4YeHHBIX CBOMCTBA (PU3UYECKUX SBJICHHI,
¢bu3HYeCKUX 3aKOHOB HIIH 3aKOHOMEPHOCTEH;

e pemarh pacyéTHBIE 3a7ayd B 2-3 JAEHCTBUSA, HCIOJB3Ys 3aKOHBI U (DOPMYJBI, CBS3BIBAIOIIHE
¢u3nYecKie BETMYHHBI: HA OCHOBE aHATHM3a YCJOBHUS 33a/1a4d 3aIMCHIBATH KPATKOE YCJIOBHE, BBIIBISATH
HEJAOCTaTOK JaHHBIX JUIS PEIICHHs 3a/la4d, BHIOMpaTh 3aKOHBI W (OpMyJBl, HEOOXOAMMBIE s €€
pelleHus], TPOBOJAMTH pacu€Thl M CPaBHUBATh IOJYYCHHOE 3HAYeHWE (U3UUECKON BEMMUMHBI C
H3BECTHBIMH JIaHHBIMH;

e  pacmo3HaBaTh IPOOJIEMBI, KOTOPBIE MOXKHO PELIMTH IPU MOMOLIM (GHU3UYECKUX METONOB, HCIOJB3Ys
ONKCaHME MCCIIEOBAHUS, BBIICITE IPOBEPAEMOE IIPEIIOI0KEHUE, ONECHUBATh IPABUIBHOCTD IIOPAIKA
IIPOBE/ICHUS HCCIICIOBAHUS, /1e€1aTh BBIBOBI,

® [POBOJUTH ONBITHI 1O HAOMIOAECHUIO (QU3MYECKUX SBICHHUH HMIM (PU3MUECKUX CBOHCTB TEI
(KanuIsApHBIE SIBJIEHMS, 3aBUCHMMOCTH JaBJICHHS BO3AyXa OT €ro oObéma, TeMmmepaTypbl, CKOPOCTH
Ipolecca OCTHIBAHHMS W HAarpeBaHHS IPH H3IyYeHHH OT IIBeTa W3Iydvaroueit (MorIomaromei)
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IOBEPXHOCTH, CKOPOCTh HCIAPEHHS BOABI OT TEMIIEPATYpPhl JKHIAKOCTH M IUIOMANH €& MOBEPXHOCTH,
QNIEKTPU3ANMS TEN U B3aUMOJIEHCTBUE IEKTPUIECCKUX 3aPsIOB, B3AUMOICHCTBHE IIOCTOSSHHBIX MArHUTOB,
BU3yaJIM3allisl MArHUTHBIX MOJEH IMOCTOSHHBIX MarHUTOB, AEHCTBAS MarHUTHOTO ITOJISL HA IPOBOJHHK C
TOKOM, CBOMCTBa 3JIEKTPOMArHMTa, CBOMCTBA JJIEKTPOJABUIATENsl NMOCTOSHHOTO TOKA): (hOPMYJIMPOBATH
IIPOBEPAEMBIC TIPEMIIOTI0KEHHS, COOMpATh YCTAHOBKY U3 NPEIUIOKEHHOTO 000PYA0BAHHUS, OIIMCHIBATDH X0
OIIBITAa U (POPMYJIUPOBATH BHIBOIBI,

®  BBIIOJHATH NPSMBIC U3MEPCHHS TEMIIEPATyphbl, OTHOCHTEIBHON BIaXXHOCTH BO3JyXa, CHJIBI TOKA,
HAIpsDKEHHS. C UCIIOIb30BAHUEM aHAJIOTOBHIX MPUOOPOB M JAaTYMKOB (HH3HUYECKHX BEIUYHH, CPABHHBATH
PE3yIBTaThl K3MEPEHUH C yU4ETOM 3aJaHHOH aOCOIIOTHOM MOTPEITHOCTH;

¢ IpPOBOJAWUTH MCCIICOBAHHME 3aBHCHAMOCTH OJHOH (U3MYECKON BEJHYHHBI OT JAPyrod ¢
HCMOJIb30BAHUEM TIPAMBIX HM3MEPEHMH (3aBHUCHMOCTH CONPOTHBIICHHS MPOBOJAHHKA OT €ro JUIMHBI,
IJIOIIaAH IIONEPEYHOTO CEYCHHUS] U YAENbHOIO CONMPOTHBIICHHS BEIIECTBA IIPOBOJHHKA, CHJIBI TOKA,
HIYIIEro Yepe3 NMPOBOJHUK, OT HANPSIKEHUS Ha IMPOBOAHHKE, HCCIEAOBAHHE IIOCIEIOBATENBHOIO H
[IapajuIeJIbHOTO COEAMHEHUH IPOBOJHMKOB): IUIAHHPOBATh HCCIENOBaHHE, COOHMPaTh YCTAHOBKY M
BBIITOJIHATh H3MEPEHMs, CHeAys I[PeAJOXKEHHOMY IIaHy, (QUKCHpOBaTh pe3yJbTaThl IIOJyYEHHOM
3aBHCHMOCTH B BHJI€ TaOJIUI] U TpauKOB, AENaTh BEIBOBI [0 Pe3yIbTaTaM HCCIEI0BaHUS,;

® IPOBOJUTH KOCBCHHBIC M3MEpEHHs (PHU3MUECKUX BEIHYUH (YAeIbHAs TEIIOEMKOCTL BEIECTBA,
COIIPOTHBJIEHHE NPOBOJHHMKA, paboTa M MOIIHOCTH 3JIEKTPHYECKOTO TOKA): ILUIAHHPOBATH M3MEPEHHS,
CoOHpaTh IKCIEPUMEHTATBHYIO YCTAaHOBKY, CIeysl IPeIOKEHHON HHCTPYKIMH, H BEIYMCIIATH 3HAYCHHE
BEJIMYUHBI;

e cobmozaaTh NpaBuUiIa TEXHUKH O€30MaCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000PY IOBAaHHEM;

®  XapaKTepu30BaTh NPHHUUIILI ACHCTBHS M3YYEHHBIX NPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPO
Ha HX ONKCAHHUA (B TOM 4YHCJIE: CHCTEMA OTOILICHHS JOMOB, THTPOMETD, MapoBas TypOHHA, aMIepMeETp,
BOJIETMETP, CYETYHMK IJJICKTPUYECKOH 3HEPIUH, 3JIEKTPOOCBETUTENBHBIE NPUOOPHI, HarpeBaTeIbHbBIC
DIIEKTPONPHOOPEI (IIPUMEPHI), INEKTPUUYECKUE IPETOXPAHHUTENH, DICKTPOMArHHUT, 3JIEKTPOIBHIaTENb
IOCTOSHHOT'O TOKA), HCIIOJIb3Ysl 3HAHHUS O CBOMCTBaX (PU3MUYECKUX SIBICHUH U HEOOXOAUMBIE PU3NUECKHE
3aKOHOMEPHOCTH;

®  pacmosHaBaTh IPOCThIE TEXHHUYECKHE YCTPOHCTBA M W3MEPHUTENIbHBIE TNPHOOPHI MO CXeMaM M
CXEMAaTHYHBIM PHCYHKaM (KHUIKOCTHBIM TEPMOMETpP, TEPMOC, HCHXPOMETp, THTPOMETP, IBHIATENlb
BHYTPEHHEI'O CTOpaHHs, 3JEKTPOCKOI, pEeOCTaT), COCTABJIATh CXEMBI JJCKTPHUECKHX Iemedl ¢
HOCJIEAOBATEbHBIM U IIapajUIEIbHBIM COEIMHEHHEM OJJIEMEHTOB, pasfiiyas YCJIOBHBIE 0003HAYeHHs
3JIEMEHTOB JJIEKTPUYECKHX I[eTeH;

e IIPpUBOAHMTH MpPUMEPH (HAXOAUTH HHGOPMALMIO O INpPUMEpax) IMPAKTHYECKOTO MCIIOIb30BAHUS
¢bu3uyecKNX 3HAHWH B MOBCETHEBHON XM3HH IS obecreueHHsi 0E30IIaCHOCTH NPH OOpAllEHHH ¢
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXpPAHEHHS 3/0pPOBbS H COONIOJCHHS HOPM
9KOJIOTMYECKOTO TMOBEJICHUS B OKpYXKaloMie cpene;

®  OCYLIECTBJIATH NOUCK HHPOpMALKH PU3HIECKOTO coiepkanus B IHTepHETE, HA OCHOBE HMEIOIIUXCS
3HAHUH U IIyTEM CPaBHEHMS JONOJHUTEIbHBIX HCTOYHUKOB BBIIENATH HH(POPMAIHIO, KOTOpAs SBJISETCS
IPOTUBOPEYUBOM UIT MOXKET OBITH HEJJOCTOBEPHOIA;

®  HCNOJNB30BaTh IIPH BBINOJHEHUH yUeOHBIX 3aJJaHUi Hay4YHO--IOMYJIAPHYIO JIUTEPATYPy QHU3MYECKOTO
COJIEpKaHHs, CIIPABOYHBIE MaTepHAIIbL, pecypchl ceTH MHTepHeT, BianeTh NpuéMaMu KOHCIEKTUPOBaHHS
TEKCTa, IpeoOpazoBaHus HHPOPMALIUH U3 OJJHOM 3HAKOBOM CHCTEMEI B IPYTYIO;

e co3AaBaTh COOCTBEHHBIC MHCHMEHHBIC M KPaTKHE YCTHBIE COOOIIeHHs, 0000mas nHGopMaIno u3
HECKOJIBKMX HCTOYHUKOB (PU3UUYECKOTO COJAEPIKAHUSI, B TOM YHCJIE MyOIHYHO TIPEICTaBIATh Pe3yJIbTaThl
IIPOEKTHOM MM HCCIIEJOBATEIBCKON IEATEbHOCTH, IPHU 3TOM TFPaMOTHO HCIIOJIB30BATh H3y4eHHEIH
MOHATHHHBIN anmnapar Kypca GU3UKH, COPOBOXKIATH BHICTYILICHHE TPE3CHTAIIKEH;

® IIpY BBHIIOJIHEHUM Y4eOHBIX IPOCKTOB M HCCIENOBaHHH (PU3MYECKHX NPOLECCOB pPaCHpEIeIsiTh
00s13aHHOCTU B IpYIIE B COOTBETCTBUH C IOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 33 BBIIOJHEHHEM ILIaHA
JEUCTBHIA M KOPPEKTHPOBAThH €r0, aJIEKBaTHO OIIEHUBATh COOCTBEHHBIH BKJIAJ B JESTEIHHOCTH T'PYIIIIbI,
BBICTPAaHBAaTh KOMMYHHKaTHBHOE B3aMMO/IEHCTBUE, IIPOSIBISS TOTOBHOCTH pa3pelaTh KOHQIUKTHL.
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K koHiy oOydyenns B 9 kjacce HpeIMeTHBIE pe3yJbTaTel HAa 0A30BOM YPOBHE JOIKHBI OTPAXKATh
copMHPOBaHHOCTD Y 00yYaIONIUXCS YMEHHIA:

®  JWCIIOJIB30BATH TOHATHA: CHCTEMa OTCYETA, MaTepHalibHas TOYKA, TPAECKTOPHS, OTHOCHTEJIHLHOCTD
MEXaHHYECKOTO NBHXEHHS, Aepopmauus (ympyras, IJIACTHYeCKast), TPEeHHE, IEHTPOCTPEMHUTETHHOE
YCKOpEHHE, HEBECOMOCTh M IEPErpy3KH, LIEHTP TKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP THKECTH
TBEPIOrO TEja, PaBHOBECHE, MEXaHMYECKHE KOJIICOAaHHMS M BOJIHBI, 3BYyK, HH(Pa3BYK U YJIbTPa3ByK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H JAbHO30PKOCTH,
CIIEKTPBI MCIIYyCKaHHs U MOTJIOLIEHHUS, anbga-, 6eTa- 1 raMMa-Hu3JTyYeHHs, H30TONbI, SIepHas SJHEPreTHKA;
®  pa3iMyarth ABJICHUs (PABHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHEHHOE IBHKEHHE, PABHOYCKOPEHHOE
NPAMOJIHHEHHOE JBHXKEHHE, CBOOOJHOE WaJCHHE Tel, PaBHOMEPHOE [BIDKCHHE II0 OKpPYKHOCTH,
B3aUMOJEHCTBHE TEJl, PEAaKTHBHOE JBH)KEHHE, KoebaTeIpHOe ABHKEHHE (3aTyXalOIMEe U BEIHYK/ICHHBIE
KoJeOaHus1), PE30HAHC, BOJIHOBOE [BIKEHHE, OTPaXXCHHE 3ByKa, NPSIMOJIMHEHHOE pacIpOCTPaHEHHE,
OTpaXXEHHE M INPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPaXXEHHE CBETA, pa3JiokeHHe Oeloro cBeTa B
CIEKTP M CIIOXKEHHE CHEKTPAIbHBIX 1(BETOB, /AWCIIEPCHS CBETa, €CTECTBEHHas pagHOaKTHBHOCTH,
BO3HMKHOBEHHUE JIMHENYATOrO CHEKTPA U3IyUYEHHUS) [0 OMHCAHHIO HX XapaKTEPHBIX CBOUCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3MUECKOE SBICHHUE,

®  Dacro3HaBaTh NPOSIBIICHHE U3YyYCHHBIX (QU3MUECKHUX SBICHHHA B OKpYXaroleM Mupe (B TOM YHCIE
¢du3nyecKue SBIECHHUS B INPHPOJAE: NPUIMBBI U OTIHMBBHL, ABWXeHHE IUIaHeT COJHEYHOM CHCTEMEI,
PEaKTHMBHOE JBH)KEHHE JKMBBIX OPTraHH3MOB, BOCIPHUSTHE 3BYKOB J>KHBOTHBIMH, 3EMIICTPACEHHE,
CEACMHYECKHE BOJHBI, I[yHAMH, 3XO, LIBeTa TeJl, ONTUYECKHE SIBIICHHS B INPHPOJE, OHONOTHYECKOE
JCUCTBHE  BHAMMOIO, YJIbTPadHOJIETOBOTO W  PEHTTEHOBCKOIO  HM3JIYYCHHHM, €CTECTBEHHBIN
Pa/MOaKTHUBHEIN (POH, KOCMUYECKHE JIYYH, paJHOAKTUBHOE U3ITy4CHHE IPHPOAHBIX MHUHEPAIIOB, IEHCTBUE
PaZHOaKTHBHBEIX M3JIy4eHHH Ha OpraHu3M 4YeJOBeKa), PH 3TOM NEPEBOJTUTH MPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIACIATH CYIECTBEHHbIC CBOUCTBA (IIPU3HAKK) QH3UUYECKUX SBJICHHIL;

®  ONHCHIBATH M3YYCHHBIC CBONCTBA Tel U (U3MYECKHE SIBJICHUS, UCTIONB3YS (QU3UYECKUE BEIUYHHBI
(cpenHss ¥ MIHOBEHHAs CKODOCTb Tela MpPH HEPAaBHOMEPHOM JBHXXKCHHH, YCKOPEHHE, MEpEeMEIICHHE,
IIyTh, YIJIOBask CKOPOCTb, CHJIa TPEHHS], CHJIAa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOrO MaIeHus,
BEC Tella, HMITYJILC T€jla, HMIIYJIbC CHJIBI, MEXaHH4YecKas paboTa U MOLIHOCTb, MOTEHIMAIbHAS SHEPrUs
TeNa, NOAHATOTO HaJ MOBEPXHOCTBIO 3€MJIM, IOTCHLIHANbHAS SHEPrUsl CXKAaTOM MPY>XHHBI, KHHETHYECKAs
SHEPIHs, TIOJIHAsA MEXaHUYECKask JHEPTUs, IEPUOJI M YacToTa KojeOaHuid, JTiHA BOJIHBI, IPOMKOCTH 3ByKa
U BBICOTA TOHA, CKOPOCTH CBETA, IIOKa3arelb IPEJIOMJICHHS CpEAbl), IPH ONHCAHHU IIPABUIIBHO
TPaKTOBaTh (H3MYECKHH CMBICI HCIOJb3YEMBIX BEJIMYHH, O0O3HAYECHHS M EIMHHIB (PH3HYECKHX
BEJIMYHMH, HAXOAUTh (OpMYIIBI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEJIMYHUHY C JPYTHMH BeJIMYHHAMH,
CTPOUTH rpaKH U3yUYEHHBIX 3aBUCHMOCTEH (QU3NUECKHX BEJIMYHH;

®  XapaKTepU30BaTh CBOMCTBA Tell, (PU3NYECKHUE SIBICHHS U MPOLECCHI, HCIOJB3Ys 3aKOH COXPaHEHHS
SHEPIMH, 3aKOH BCEMHPHOIO TATOTEHHUS, NPUHILMN CYNEPIO3HUIMH CHJ, IPUHIMI OTHOCHTEIBLHOCTH
I'anunesi, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUsS MMITYJIbCA, 3aKOHBI OTPaXEHHS M MPEIOMIICHHS CBETa,
3aKOHBl COXPAaHCHHS 3apsI0BOIO M MAacCOBOTO YHCEN HpPU SIEPHBIX PEakIysaX, MpH 3TOM JaBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA H 3aIIHCHIBATH €T'0 MAaTEMaTHYECKOE BRIPAKEHHE;

e OOBACHATL (H3WYECKHE NPOLECCHl M CBOMCTBA TeJ, B TOM YKCI€ H B KOHTEKCTE CHTYallHi
IIPAKTHKO-OPMEHTHPOBAHHOIO  XapakTepa: BBIABIATH INPHYHHHO-CIEACTBEHHBIE CBS3H, CTPOUTH
00BsICHEHME M3 2-3 JIOTHYECKUX IIAaroB C OMOpOd Ha 2—3 W3YYEHHBIX CBOWCTBA (DH3MYECKUX SBIICHHH,
(GHU3MYECKHX 3aKOHOB HJIH 3aKOHOMEPHOCTEIA;

e  pewaTh pacyETHHIC 3a7a4M (OMHMPAIOIIMECs HAa CHCTEMY W3 2—3 ypaBHEHHWIi), UCIONb3Ys 3aKOHBI U
dopMmyiibl, cBA3BIBaOUIME (HM3HYECKHE BEIMYMHBL HA OCHOBE aHAIM3a YCJIOBHsS 3aJadd 3allMCHIBATH
KpaTKO€ YCIIOBHE, BBIABJIATH HENOCTAIOINME WM M3OBITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI B (OPMYJIBL,
HEeOOXOAUMBIE 71 PELICHHS], IPOBOJUTE PACUEThl M OLIEHUBATH PEATUCTHYHOCTD TIOJYYEHHOTO 3HAYCHHS
(GHU3HUECKOH BETUYHHBL,
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®  pacHo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELINTH IPH MOMOIIH (U3NYECKHX METOIOB, HCIIOMb3YS
OIMCAHHE HCCIICAOBAHUS, BBIICIATH MPOBEPSIEMOE NPENOIOKEHUE, OLCHHBATh MIPABUIIBHOCTD HOPSIKA
IIPOBEJICHUS MCCIICAOBAHMS, IENIATh BBIBOABI, HHTEPIIPETUPOBATH PE3yJIbTAaThl HAOIIOACHUI U OIIBITOB;

® IIPOBOJMTH ONBITHI 10 HAOMIOACHHIO PU3HYECKUX SIBICHHH WM (PU3MIECKHX CBOMCTB Tell (M3ydYeHHE
BTOpOro 3akoHa HpiOTOHA, 3aKOHA COXpaHEHHMs SHEPTHH, 3aBUCHMOCTD TIepHOJIa KOJlebanuii IIpyKUHHOTO
MasTHHKA OT MacChl rpy3a M XECTKOCTH NPYXXHHBI U HE3aBUCHMOCTh OT aMILTATYIbI MAJIbIX KOJIeOaHHH,
NPSIMOJIMHEHHOE PAaClpOCTPaHEHHE CBETA, Pa3IOKEHHE OeNoro CBeTa B CIIEKTP, M3YyYEHHME CBOMCTB
U300paXkeHMs: B IIIOCKOM 3€pKaje M CBOMCTB H300paKeHHs IIpeaMeTa B COOHMparoledl JIHH3e,
HA0JIIOICHHE CILUIONTHAIX M JIMHEHYAThIX CIIEKTPOB H3JTyYeHHs): CAMOCTOSTENBHO COOMPATh YCTAHOBKY H3
H30bITOYHOrO0 Habopa OOOpYHOBaHMS, ONMMCHIBATH XOJA OIBITA MW €ro pe3ylbTaTsl, (GOpPMyIHPOBATH
BBIBOJIbI;

® [POBOAUTH IPH HEOOXONUMOCTH CEpHIO NPAMBIX H3MEPEHH, ONpeleds CpeaHee 3HAYeHHE
U3MepAEMON BenM4KHBI (POKyCcHOE pacCTOosHHE coOWparomleii JTuH3bI), 0G0CHOBLIBATE BHIOOP crnocoba
U3MEPEHHs (M3MEPUTENBHOTO MpHOOopa);

® [POBOAUTH HCCICIOBAaHHE 3aBHCUMOCTEH (GH3MYECKUX BEJIHMYHH C HCIOJB30BAHHEM IIPSIMBIX
H3MEPEHUH (3aBUCUMOCTD Iy TH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBHXXEHHH 0€3 HAualbHOM CKOPOCTH,
neproja KoyeOaHuii MaTeMaTHYeCKOro MasTHHKA OT JUTHHBI HUTH, 3aBHCUMOCTH yIJIa OTPaXKEHHs CBETa
OT yIJla IaJCHUs U yIJa IPEeJIOMIICHHS OT yIja MaJeHHs): INIAHHPOBATh HUCCIIEI0BAHME, CAMOCTOSTENBHO
co0HpaTh yCTaHOBKY, QUKCHPOBATh Pe3yNbTATHI IIOIYUYECHHON 3aBUCHMOCTH (PU3HYECKHMX BEJIHYHH B BHJIE
Tabnui ¥ rpauKoB, JeIaTh BEIBOJBI 110 Pe3YJIbTaTaM HCCIICAOBAHUS;

® [POBOAMTH KOCBEHHBIE H3MEPEHUS (PU3MYECKUX BETMUMH (CPEIHss CKOPOCTh U YCKOPEHHE Tea IpH
PaBHOYCKOPEHHOM JIBHXKEHUH, YCKOPDEHHE CBOOOIHOrO NaJ€HHS, XECTKOCTH MPYXXUHBI, KOd(DPUIHEHT
TPEHHS CKOJBXEHHH, MeEXaHHdecKas paboTa M MOINHOCTh, YacToTa W NEPHOA  KoyebaHuit
MaTeMaTH4YeCKOro M IpPyKUHHOTO MAasTHHKOB, ONTHYECKas CHiIa COOMparoIeil JUH3BI, paJAnOaKTHBHEIMH
¢oH): nnaHUpoBaTh U3MEPEHHUs, COOMPATh HKCIHEPUMEHTAIBHYIO YCTAHOBKY M BBHINOJIHATH H3MEPEHHS,
CIieysl MPEUIOKEHHOM MHCTPYKLUH, BBIYHCIISATh 3HAUCHHME BEJIMYMHBI M AHAIU3UPOBATH IOJTyYCHHbIE
pe3yabTatThl ¢ YYETOM 33JaHHOH MOTPEITHOCTH U3MEPEHUH;

e  coOmozaaTh NpaBuia TEXHUKH 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHBIM 000PYI0BaHUEM;

® pa3iM4yaTh OCHOBHBIE IIPU3HAKM M3YYCHHBIX (QU3WYECKHX MOJENeii: MaTepHalbHas TO4YKa,
abCoMOTHO TBEPIOE TENO, TOYECUHBIH UCTOYHUK CBETA, JIy4, TOHKAs JIMH3Q, IJIAHETApHAs MOJEIb aTOMa,
HYKJIOHHAsi MOJIENTb aTOMHOTO SI/Ipa;

®  XapaKTepU30BaThb NPHHLUIBLI JCHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHHUYECKHX YCTPOMCTB C OMOPOi
Ha HMX ONMCAaHMA (B TOM YHCIE: CIHMJIOMETP, JATYUKH TOJIOKEHHS, PACCTOSHUSA U YCKOPEHHs, paKera,
9XOJIOT, OYKH, IIEpUCKOIN, (oToammnapar, ONTHYECKHE CBETOBOBI, CIIEKTPOCKOI, TO3HMETP, Kamepa
BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBaX (U3MYECKHX SBICHHH H HEOOXOOUMBIE (H3UYECKHE
3aKOHOMEPHOCTH;

®  HCIONB30BATh CXEMBI M CXEMAaTUYHBIE PHCYHKH H3yYEHHBIX TEXHHYECKHX YCTPOMCTB,
HU3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTHYECKUX IIPOIIECCOB MPH PEIICHHH YUIEOHO--IIPAKTHYECKHUX 3a1aY,
ONITHYECKHUE CXEMBI JJIS IIOCTPOCHHUS H300paXKEHUH B INIOCKOM 3epKalle U COOMpAIOIIeH JIHH3E;

¢ IPUBOJAMTL NpHMEPHl (HAXOAUTH HH(OPMALHKIO O WpUMEpax) IPAKTHYECKOTO HCIOIb30BAHUS
¢u3pyecKkux 3HAHWI B IIOBCEIHEBHOW MH3HH U oOecneueHws 0e30MaCHOCTH IPH OOpAallleHHH C
npubopaMd M TEXHHYECKHMH YCTPOWCTBAMH, COXpaHEHHs 3I0pOBbS H COONIIOJCHUS HOPM
9KOJIOTHYECKOT0 ITOBEIEHHS B OKPYXKAIOLICH cpee;

®  OCYIIECTBJIATH IIOMCK HH(pOpManuu (GHU3NYECKOTo coaepkaHusi B VIHTepHETe, CaMOCTOATEIBHO
bopmMyHpysl TOHMCKOBBIH 3alpoc, HAaXOQUTh MYTH ONpPEAENICHHS JIOCTOBEPHOCTH IIONYYEHHOM
HH(OpMaIMK Ha OCHOBE HMEIOIUXCS 3HAHMM M JOMOIHUTENBHBIX HCTOYHHKOB;

®  HCHOJB30BATh NPH BBHIIOJHEHUH YYEOHBIX 3aJaHUH HAayYHO--NIOMYJISIPHYIO JTUTEpaTypy GHU3HIECKOTrO
COJIEpXKaHusl, CIIPaBOYHBIE MAaTEPUAIIBI, pecypchl ceTd HTepHeT, BIaeTh NpuEMaMi KOHCIIEKTHPOBaHHUS
TEKCTa, IpeoOpa3oBaHys HHHOPMAIMU U3 OJJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
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®  CO37aBaTh COOCTBCHHBIEC IUCHMEHHBIE M YCTHBIE COOOLIEHHS HA OCHOBE HH(POPMALHH H3 HECKOJIBKHX
MCTOYHHKOB ~(H3HYECKOrO COJAEPXKAHHsA, HyOIMYIHO NPEACTABIATh DE3YNbTATHl NPOEKTHOH HIH
HCCIIEA0BATENBCKOM NEATENLHOCTH, [IPH 9TOM IPAMOTHO MCIIONB30BATh H3yYeHHbIH OHATHHHEIH anmapat
M3y4aeMOro pasjena (GU3MKu M CONMpPOBOXAATH BHICTYIUICHHE IpE3eHTALMel ¢ YUTOM 0COGEHHOCTEH
ayMTOPHH CBEPCTHHUKOB.
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TEMATHYECKOE INITAHUPOBAHHUE

l

7 KJIACC - B
‘ - Komuiectso uacos '*J J1eKTpoHHbIE (UM POBLIE) 0Gpa3oBaTELHBIE
" Ne n/n HaumeHoBaHMe pa3iesioB 4 TeM NPOrpamMMel 1
‘ Beero | Kontpoashbie | JlaGopaTopHbie ; pecypcebl
Paznen 1. ®u3nKa U €€ POTH B IO3HAHMH OKPYKAIOLIET0 MHDA . . L
L1 T Du3uKa - HayKa O IIPUPOJe 2 ~ BuGmiorexa LIOK https:/m.edsoo.rw/7f416194
1.2 i DOU3HYECKHE BETUYMHBI - 2 . bubnuoreka IHOK https://m.edsoo.ru/7f416194 |
1.3 EcrecTBeHHOHay4YHBIH METO/ TO3HAHUS 2 bu6muorexa [1OK https://m.edsoo.ru/7f416194 |
HUroro no pazgeny 7 6
Pa3zjen 2. IlepsonadaibHbie CBEIeHHS O CTPOEHHH BeLIECTBA o N - -
2.1 7 ‘ Crpochue BemecTBa 7 1 7 bubnnoreka LIOK https://m.edsoo.ru/7f416194
2.2 , JBioeHHe 1 B3AMMOeHCTBHE HacTHI 2 ' Bubnuotexa I{OK https://m.edsoo.ru/7f416194
|| Bemectsa } | | | R P
2.3 | ArperatHbie COCTOSHHS BEIIECTBA. 2 L - bubamorexa IOK https://m.edsoo.ru/7f416194
Hroro no pasneny B S
Paynen 3. /ipmkenue n B3anmonedicree ren ] R
3.1 Mexanmieckoe ipwierme ‘ 3 { . . _ bubmnorexa [IOK https:/m.edsoo.ru/7416194
132 | Vinepuws, macca, IIOTHOCTh 4 ] | Bubmmorexa LIOK hitps://m.edsoo.rw/7f416194
33 Cuna. Bugwl cun 4 1 ] bubnmorexa LIOK https://m.edsoo.ru/7f416194
Mroromo pasmeny S I ]
Pasnen 4. Jlapnenue TBEPABIX Tes1, KuAKOCTeH M ra308 .
4.1 Hasnenye. Ilepenata napierns T8EpALIMU 3 bu6muorexa L{OK https://m.edsoo.ru/7f416194
7 _ TeJIaMH, XUJAKOCTSMH U razaMe B O 7 7 —
4.2 . JlaBreHue )UAKOCTH 5 | . bubnmoreka IOK https://m.edsoo.ru/7f416194
' 4.3 ATMocdepHoe faBieHHe | 6 l . bubnmorexa LIOK https://m.edsoo.ru/7f416194
w . ..
44 JICHCTBHE XUIKOCTH U rasa Ha NOTPyxEHROE | 1 Bu6maorexa LJOK https:/m.edsoo.ru/7f416194
" | BHHX TEJO ‘ , .
Htoro no paszeny 21 -
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Pasnen 5. PaGora u MomuocTs. DHeprus

5.1 7‘ Pa6Gora u MomHOCTH 3
5.2 !Ilpoctsie MexaHusmMbr 3
53 | Mexanmdeckas oneprus 4
Hroro no pasneny B B 12
Pesepsroe Bpemst -
OBIIEE KOJIMYECTBO YACOB I1IO ITPOTPAMME | 68

VEE@'II;IOTCVI’(Va LIOK https://m.edsoo.ru/7f41”6T94
| bubmuoteka IIOK https://m.edsoo.rw/7f416194 |
| bubnunorexa LIOK https://m.edsoo.ru/7f416194




8 KJIACC
’7 | L,Ko.rmqecmo 4yacoB B B
- Ne n/n HanmeHoBaHHe pa3ie/ioB M TeM NPOrpamMMEl Beero 1 KoHTpoJIbHBIE ‘ JlaGopaTopubie | DJEKTPoHHbIE (1M POBBIE) 0GpasoBaTe/IbLHELIE pecypcesbl
| i pabotnl J paboTbi \
_Paspen 1. Tennoswie sipaennss L B R S L
' 1.1 . Ctpoenme u cBOiicTBa BemecTBa 7 o 7 butnuorexa LIOK https://m.edsoo.ru/7f4181ce
1.2 | Tennosele mponeccer 21 1 T 3 | buGmmoteka IIOK https://m.edsoo.ru/7f4181ce
HWrorono pagneny 28 S ) , S
7 Pazzxe.l]jz, JJIeKTPpHYECKHE H MATHHTHBIE SIBJICHHS B
2.1 | BHeKTqueCKvH € 3apA/tbl. JAPIKEHHEIC TeNa 7 { bubnnotexa IIOK https:/m.edsoo.ru/7f4181ce
- X B3aUMOJICHCTBHE N ‘ _ B L 7 : —
2.2 [TocTOSHHBIH 3MEKTPHUIESCKHI TOK 7 20 1 i 2 buGnnoreka IIOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEe SIBJICHUS ) 1 | 1| bubanoreka LIOK https://m.edsoo.ru/7f4181ce
24 | DieKTpOMarHUTHas HHIYy KLU i 4 ' 1 | bubnmnoreka LIOK https://m.edsoo.ru/7f4181ce
Wroro mo paszeny R - 1 | . S
Pesepsroe Bpemst _ 3 . \ S S
_OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME | 68 3. 7 ) S
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9 KJIACC

Ne n/n HaumeHnoBaHMe pa3fesioB H TeM NPOrpaMMbl

Pa3znen 1. Mexanuveckne siB/1eHHS

Mexannyeckoe JIBUKCHHE H CIIOCOOBI €ro

Hroro no pasaemy S N
Pasnen 2. Mexanuyeckne Kos1e0aHMsl H BOJIHbI
21
22
Hroro no pasnemy

Mexanunyeckue koneGanus
| Mexannyeckue BomHBL 3BYyK

KoJsinyecTBO YacoB ‘

1.1

__omucaHus

1.2 | B3aumopeiictBue Ten )

1.3 3axombr coxpanenus -

JeKTpoHHbBIE (LU POBbIE) 06pa3oBaTeIbLHbIC

Pazaen 3. JekTpomMaruuTHOE 10.1€ H 21EKTPOMATHHTHBIE BOJHBI

KoHnTposbHbie ‘ IpaxTHYeckue

Beero | paboTsl ‘ paGoTsI pecypest ‘
| l e ]
_ _ _ . - i U
10 1 bubmotexa LIOK https://m.edsoo.ru/7f41a4a6 |
20 1 1 Bumorexa LIOK hitps:/m.edsoo.rw/7f41a4a6
10 v 1 | bubnnoreka LIOK https://m.edsoo.ru/7f41a4a6
40 |
| | } 2 1 bubnuoreka i_IOVK;https;//m.edsﬂoo.ru{;7f471§:1af6” ‘

8 1 . bubnunoreka HOK https://m.edsoo.ru/7f41a4a6

15

3.1 NSKTPOMATHHTHOE HOJIE K 6 ‘ ‘ bubmmoteka LIOK https:/m.edsoo.ru/7f41a4a6 !
_ JJIEKTPOMAarHUTHBIC BOTHBI _ - I . e LT T T
Wroro no pasaeiny o 6 L e 1
Paznen 4. CeroBble iBiennst . . - S e o ‘
4.1 ~  3aKOHbI pacTIpOCTpaHeHWs CBeTa 6 ; } 1| BuSmorexa LIOK https://m.edsoo.ru/7f41a4a6
4.2 }ﬂm!?_’kl_ M ONTHYECKHE NPHOOPBI 6 2 bubmmoreka L{OK hitps:/m.edsoo.ru/7f41a4a6 |
4.3 | Pasnoxenue 6en0ro cBera B CIIEKTp 3 ’ bubmorexa [{OK https://m.edsoo.ru/7f41a4a6
HWroro no pazneny - B 15 ‘
- Paspien 5. Keanrosble sipienuss , , ] o , -
51 ’ Vcriyckanue ¥ TOTJIOIIEHHE CBETa aTOMOM 4 I ’ bu6nnorexa LIOK https:/m.edsoo.ru/7f41 ad4ab
5.2 ﬁ Crpoenue aToMHOTO siipa 6 | | 7 bubsmotexa LIOK https://m.edsoo.ru/7f41a4a6 |
5.3 | SlnepHble peakiun 7 1 ) - __| bubmmorexa [OK https://m.edsoo.ru/7f41a4a6
Wtoro no pasneny 17
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(Pameﬂ ‘6. IloBTOpHTENBLHO-0600 M Ao Mony.m; ‘ I S , |
L6.1 - Hosropenne u o6o6mene conepranis 9 ‘ TBI/IGJU/IOTeKa LIOK https://m.edsoo.ru/7f41a4a6T

| xypca dusuku 3a 7-9 krace - }7 I e e p———
Mroromopaspeny S e ——
. OBIIEE KOJIMYECTBO YACOB I10 HEQFPAMME] 102 3 Ly B ‘
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YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO INPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHHUKA

YyeOHuk:

1. ®usmka. 7 kiace. Bazosslit yposens/ .M. Hepbuukun, A.1. UBarnosa — M.:IIpocsemenue, 2023

2. ®wusuxa. 8 kiacc. Basosbiit ypoeers/ .M. Iepeuukun, A.W. ViBanosa — M.:IIpocewmenne, 2023

3. ®wusuka. 9 xiacc. Ba3osslif yposers/ U.M. Hepbmukun, E.M. I'ytauk, AWM. UBanosa, MLA. IleTposa
— M.:Ilpoceemenne, 2023

VuebHbIe mocobus:

®usuxa. 7 knace O.0.Kabapaun - M.:[Ipocsemmenue

®uszuxa. 8 knace O.0.Kabapaun - M.:[Tpocsewmenne

®Qusnka. 9 knace O.9.Kabapmun - M. :IIpocsemenue

®uspxa. 7 knace (B 2x wactax)/JL. D. engenmreiin, A. A. bynarosa, Y. H. Kopaunbes, A. B. KomkuHra;
nox pex. B. A. Opnosa — M.:BMHOM.JIa6oparopus 3uanwuit, 2019

®uzuka. 8 xiace (B 2x qactax)/JI. O. Iennenmreitn, A. A. bynatosa, Y. H. Kopunibes, A. B. Komkuna;
oz pex. B. A. Opnosa — M.:BUHOM.Jla6opatopust 3uanuit, 2019

®usmka. 9 xiace (B 2x vacTax)/J1. D. 'ennenmreiin, A. A. bynatosa, U. H. Kopuuises, A. B. Komxuna;
oz pext. B. A. Opnosa — M.:BUHOM.JIa6opaTopus 3Hauui, 2019

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIS

1. https://edsoo.ru/mr-fizika/ - MmeTomuueckue mocoGue 1o buznke

2. https://catalog.prosv.ru/item/59316 - ®usuxa. 7 x1acc. Bazopit YpoBeHb. MeTonuyeckoe nocodue
y4eOnuxy Y. M. Ilepbiukuna, A. . Usanosa/ O. A. Yepuukosa, C. H. I'nanenxosa, B. B. KyapsiBues

3. https://catalog.prosv.ru/item/59319 - ®usuxka. 8 knacc. Bazoskiit ypoBeHb. MeTtoaudeckoe mmocobue x
y4eOnuky U. M. Ileprimkuna, A. U. Usanosa/ O. A. Yepuuxosa, C. H. I'nagenxosa, B. B. Kyapssues

4. https://catalog.prosv.ru/item/59357 - Ousuka. 9 knacce. Ba3osbrii ypoBeHb. Metoguueckoe nocobue k
y4aeonuKy W. M. Tlepsinkuna, E. M. T'ytauk, A. U. Vianosa, M. A. ITerposoit/ O. A. Yepnuxosa, C. H.
['manenxosa, B. B. Kyapssues

5. Co6opHuK 3ana4 no ¢usuke: 7-9-e KIaCChI: y4ebHoe nocobue/ B.1.JIykamuxk, E.B.MBanosa. —
M.:Ilpoceemenue, 2023

6. 3amauu 1o $usKKe 01T OCHOBHOM IIKOJIBI C npumepamu perennit/J1.0.I'ennennrreiin, JI. A Kupuk,
HN.M.Ienbdrar. — M.:MJIEKCA, 2017

ITH®POBBIE OBPA3OBATEJILHBIE PECYPCHI U PECYPCBI CETU UHTEPHET

1. https://m.edsoo.ru/ - 6Gubmmotexa [JOK

2. https://learningapps.org/register.php - — 6ecraThrii 1HbpOBOH pecypc, MO3BOJISIOIMI B HTPOBOH
home ocymecTBIATH 0G0GLIEHAE H3YIEHHOTO MaTepHAa 1 KOHTPOJIb 3HAHHH.

3. https://skysmart.ru/ - 6a3a HHTEpPaKTHBHBIX 3a]aHHH JUIS JUCTAaHIIHOHHOTO O0Y4YeHHUs

4. https://oge.sdamgia.ru/ - OGpazoBarenbHbIit 1I0pTaj UIst HOATOTOBKH K FOCYTapCTBEHHOH HTOTOBOM
aTTeCTallMy 10 (QU3MKe.
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