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IHHOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS COCTaBJIE€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUU K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHON 00pazoBaTEbHOMN
nporpammel, npeacraBieHHbIx B I'OC 00O, a Takxke ¢ yuérom (denepanbHOl pabouelt mporpaMMbl
Bocriutanust u Konuenmuu npernoiaBanust yueOHoro npeamera «duznkay.

Conepxxanue mporpaMmbl 1Mo (M3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH O0YyYarOUINXCs U OpraHU3aliio U3yuyeHus: (U3UKHN Ha JesTeIbHOCTHONH OCHOBE. B mporpamme
1Mo (pu3MKe yUHUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanusanuu TpedoBannii ®I'OC OO0 x
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00ydeHUs, a TAaKXKe MEXIPEAMETHbIC CBSI3U
€CTECTBEHHO-HAYUHBIX YUE€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

[IporpamMmMa mo ¢u3uke ycTaHaBIMBACT paclpejielieHue yueOHOro marepuana mo rogam oOydeHus
(mo kjaccam), mpenajaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh H3YYEHHs TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHA IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEN 00y4aroImuxcsl.

[Iporpamma 1o ¢usuke pazpaboTaHa ¢ IENbI0 OKA3aHHUA METOAMYECKOH ITOMOIIM YYHUTETIO B
co3/1aHuu pabodeld mporpaMMel 1o Y4eOHOMY MTPEIMETY.

Odu3uka SBISETCS CHUCTEMOOOpPA3yIOIUM JJIsi €CTECTBEHHO-HAyYHBIX Y4eOHBIX MPEAMETOB,
MMOCKOJIbKY (PH3UYECKHUE 3aKOHBI JIS)KAT B OCHOBE TIPOIECCOB U SBIICHUH, N3yYaeMbIX XHMHEH, ONOJIOTHEH,
acTpoHOMHEH © (U3MUECKO reorpadueil, BHOCHT BKJIAJ B E€CTCCTBCHHO-HAYYHYIO KapTHHY MHpa,
MIpPeIOCTaBIsAeT Haubosee siCHble 0Opasllbl MPUMEHEHHUS HAYYHOTO METOoJ]la MO3HaHUs, TO €CTh crocoda
MOJIyYEHUs1 JOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 IMaBHBIX 331249 (PU3NIECKOTO 00pa30BaHUS B CTPYKType OOIIEro oOpa3oBaHMs COCTOUT B
(hOopMHPOBAHNY €CTECTBEHHO-HAyYHON TPAMOTHOCTH U MHTEpEca K HayKe Y 00yJarOInuXcs.

N3zyuenne pusznku Ha 6a30BOM ypOBHE MPEIOIaraeT OBIaJeHNE CIEAYOIMMI KOMIIETEHTHOCTSMU,
XapaKTEepU3YIOIIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTbD:

® HAy4YHO OOBSACHSTH SBJICHMUS,

® OIEHUBATh U NIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;

® UHTEpHPETUPOBATh JaHHbIE M HMCIOJIb30BaTh Hay4yHbIE JOKA3aTEJbCTBA ISl MOIYUYCHHS
BBIBOJIOB.

Ienn u3yyenus (U3MKM Ha ypOBHE OCHOBHOTO o0uiero oOpasoBaHus ompezeneHsl B Konnenuuu
npenofaBaHus ydeOHoro mpenMera «@usumka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickoit
®denepanyy, peaqu3ylOUIMX OCHOBHbIE OO0IIE00pa3oBaTeIbHbIE MPOrPaMMBbl, YTBEPKIAEHHON pELIEHUEM
Komnerun Munucrepcta npocsenienust Poccuiickoit @enepannu (nmporokon ot 3 pexadps 2019 r. Ne
[1K-4BH).

ean n3ydyenus PpU3nKu:

e npuoOpeTeHHe HUHTEpeca M CTPEMJICHHS OOYYaloIMXCs K HAyYHOMY H3YYEHHUIO IPHPOJIBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BUTHE NPEACTABICHUN O HAyYHOM METOJi€ NMO3HAaHUs U (OPMHUPOBAHUE HCCIETOBATEIHCKOIO
OTHOIIECHHUS K OKPYXKAIOIIUM SIBIICHUSM;

e (opMHUpPOBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3ylbTaTa U3yUeHUs: OCHOB CTPOEHUS MaTepUU U
(GbyH1aMeHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHuE MpeACTaBIEHUNH O poiu (U3UKH JJS Pa3BUTHS JPYTrUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUI;

® pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cepax Oymaymiel npodecCHoHaTIbHON NESTeIbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MOATOTOBKA K TalbHEUIIIEMY O0OYUYECHHUIO B ’TOM HAIPABIICHUH.

JlocTukeHre 3TUX Meledl mporpamMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO O0IIEro 0oOpazoBaHUs
o0ecreynBaeTcs pelIeHueM CIeIyIOIUX 3aAay:

e npuoOpeTeHHe 3HAHUH O JAUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHWYECKUX, TEIIOBBIX,

AJEKTPUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBICHUSIX;



e TMpuHOOpPETeHHE YMEHUU OMNHUCHIBATH U OOBACHATH (PU3MUECKHE SIBICHUS C HCIOJb30BAHUEM
MOJYYEHHBIX 3HAHUI;
® OCBOCHHME METOJOB PEUICHHS MPOCTEHIINX pacu€THBIX 3aJady C HCIOJb30BaHUEM (PUINYECKUX
MoOJIeJIell, TBOPUECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;
e pa3BUTHE YMEHUI HAOJIONATh MPUPOIHBIC SIBJICHUS U BBITIOIHATH OIBITHI, JJa0OpaTOpHBIE PabOTHI
Y DKCIIEPUMEHTATbHBIC UCCIIEAOBAHUS C UCTIOIB30BAaHUEM H3MEPUTEIHHBIX PUOOPOB;
e ocBoeHHE MPUEMOB paboThl ¢ HH(pOpMalHel hU3NIECKOro couepkanus, BKIOYas HHHOpPMALIHIO
0 COBPEMEHHBIX JOCTHKCHUIX (DU3MKH, aHATTN3 U KPUTHUYECKOE OIICHUBAaHUE HH(OpMAIIHH;
® 3HAKOMCTBO €O cdepamu NPOPECCHOHATBHON AESITENbHOCTH, CBSI3aHHBIMU C (PU3UKOHM, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JTJOCTHKEHUSAX (PU3NUECKON HAYKH.
Ha u3ydenue ¢usuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHMs OTBOJAMUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeN0), B 8 kitacce — 68 dacoB (2 4aca B Hezlelnto), B 9 kiacce
— 102 yaca (3 yaca B HEJIEIIO).

[Ipemiaraemenii B mporpamMme 1O (HU3UKE IEPEYeHb JIADOPATOPHBIX PAOOT M OIBITOB HOCHUT
PEKOMEHIAaTEeNIbHBIM XapakTep, y4uTelb JeNIaeT BbIOOP IPOBEIEHUs J1a0OpaTOpHBIX padOT U OMNBITOB C
y4€TOM MHIUBHUAYAJbHBIX OCOOEHHOCTEH O0Oy4aromuxcs, CIHCKAa SKCIEPUMEHTAIbHBIX —3aJaHHi,
IpeJyIaraeéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pr3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka O mnpupoze. SIBineHus npupoxabl. PuU3HUYECKUE SIBICHUSA: MEXaHHYECKUE,
TEIUIOBbIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@usnueckue BenWYMHBL. M3Mmepenune ¢usnyecknx BennuuH. Dusndeckue MpuOOPHI.
ITorpemnocTs u3MepeHui. MexayHapoaHasi CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTrecTBEHHbIE HAYKH M3ydaroT Npupoay. EcTrecTBeHHO-HAYUHBIH METO[
[IO3HAHUA: HaOII0/IeHUe, IOCTAaHOBKA HAYyYHOI'O BOIIPOCA, BBIIBMIKEHUE TMIIOTE3, SKCIIEPUMEHT I10

MIPOBEpPKE THUIIOTE3, OOBsACHEHWE HaOMomaeMoro siBieHus. OnucaHue (QU3NYECKUX SBICHHUN C
HOMOIILI0 MOJIEJIEN.

Jemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, FJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usznueckue MpUOOPHI M TpOLEaypa MPSMBIX HM3MEPEHUN aHAJIOTOBBIM M LH(PPOBBIM
puOOpOM.

Jlabopamopuuvie pabomot u onvimel.

1. OmpenesneHue LEHbI JEICHUS IIKaIbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepenne paccToOsTHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.

Onpenenenre pa3smMepoB MaJIbIX TEl.

vk wnN

N3mepenune TemmepaTypbl MpU TIOMOIIM JKUJIKOCTHOIO TEPMOMETpa H  JaT4HKa
TEeMIIEPaTypHI.
6. IlpoBemenue wuccneAOBaHUS MO TMPOBEPKE THUMOTE3bl: AaTbHOCTh TONETA IIApHKa,
MYIIEHHOT0 TOPU30HTAJIbHO, TEM 0O0JIbIlIE, YeM OOJIBbIIIE BHICOTA ITyCKa.

Paznea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBAa.

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYIIbI, UX pa3Mepbl. OMbITH, JOKa3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBwxenue dactuil BemiecTBa. CBA3b CKOPOCTH JBIDKEHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHoBckoe nBmwkenue, auddys3us. BzaumopeiicTBME dYacTHI BEIIECTBA: NPUTSHDKCHUE W
OTTaJKHUBaHUE.

ArperaTtHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHUE  Ta30B, JKUJIKOCTEM U TBEPABIX
(kpucTayinuecknx) Tel. B3auMOCBA3b MEXIy CBOWMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbix
COCTOSIHMSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHue 6pOyHOBCKOTO IBHYKEHUSI.

2. HaGmonenue nuddys3uu.

3. HaOmronenwe sBICHUH, OOBACHAIOMMXCA MPUTHKEHUEM WIM OTTAJIKWBAHHEM YaCTHII

BElIEeCTBA.

Jlabopamopmuvie pabomuvl u onvimol.

1. Oruenka aguamerpa aToMa METOAOM PsiIOB (C UCTOIb30BaHueM (poTorpaduii).

2. OmbITHl IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmnwITHI IO OOHAPYKEHUIO TEUCTBUS CHJT MOJIEKYJISIPHOTO TMPUTSDKEHUS.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexanuueckoe nBmxeHue. PaBHomepHoe U HepaBHOMepHOe JBmxkeHue. Cxopocts. Cpeansis
CKOpPOCTh MPU HEPABHOMEPHOM JIBIKEHUH. Pacué€T myTH v BpeMeHU JIBIKEHUS.

SIBrnenne uHEpIMU. 3aKOH UHEPIMU. B3auMoaelcTBue Tes Kak IpuYruHa U3MEHEHHUSI CKOPOCTH
IBUKEHHsI Teld. Macca kak mepa MHepTHOcTH Tena. I[lnoTtHocTh BemiecTBa. CBSA3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00bEMA BEIleCTBa.



Cuna xak xapakTepucTuka B3aumozencTus Teia. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBl C TIOMOILIbIO TUHAMOMETpa. SIBJIeHHE TATOTEHHS U cuiia TshKecTH. Cuila TSDKECTH Ha JIPYTUX
mnaHerax. Bec Tenma. HeBecomocTh. CliokeHuE€ CHJI, HaMpaBICHHBIX 1O OJHOM MPSIMOM.
PaBHopelicTByromas cui. Cuna tpeHusi. TpeHne CKoJibXeHUs U TpeHue nokosi. Tpenue B npupoje u
TEXHUKE.

Jemoncmpayuu.
Habmoienne MexaHu4ecKoro JIBHKEHUS Tela.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
Habmtoienue siBjeHUs] UHEPIIUH.
Habumoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEIL.

S O

CrnoxeHue cuil, HalpaBJICHHBIX 10 OJJHOM MPSMOH.

JIaﬁopamoprle padomut u onvimol.

1. OmpeneneHre CKOPOCTH PABHOMEPHOTO JBIDKEHHUS (IIapuKa B KHAKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmnpeneneHue cpefaHel CKOPOCTH CKOJBXKEHHS Opycka WIM IIapuKa MO HAKIOHHON
IIJIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPAOIO TeA.

4. OnbIThl, JEMOHCTPHUPYIOUINE 3aBUCUMOCTb paCTsDKeHUS (IedopManuu) MPYKUHBI OT
MIPUIIOKEHHOMN CHITBI.

5. OmnbITH, JAEMOHCTPHUPYIOUINE 3aBHCUMOCTh CHIIBI TPEHHS CKOJIBXEHHS OT Beca Tela |
XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEH.

Pa3nea 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hapnenue. CriocoObl yMEHBIIEHUSI W yBeIUYeHUs AaBieHus. [laBieHue raza. 3aBHCHMOCTh
JaBlieHHs ra3a oT 00béMa, TeMmnepatypsl. [lepenada naBneHuss TBEPIBIMU TEIAMHU, XKHUIKOCTSIMU U
razamu. 3akoH [lackans. IlHeBMaTMdeckne MalMHBL. 3aBUCHMOCTH JaBJICHHUS JKHAIKOCTH OT
rryounsl. ['mapoctaTudyeckuii napagokc. CooOmratontuecs: cocyanl. ['uapapinueckiue MEXaHU3MBbI.

Atmocdepa 3emsin u atmocdepHoe JAaBieHHe. [IpuuMHBI CyIIECTBOBaHMS BO3AYIIHOU
obonouku 3emau. Omeir Toppuuennu. M3mepenue armochepHoOro mgaBieHHs. 3aBUCHUMOCTb
aTMOC(EepHOTO JABIEHHS OT BBICOTHI HaJl YpOBHEM Mops. [IpuOops! st n3MepeHust aTMOCHEepHOTo
TaBIICHHSL.

JlelicTBUE KUAKOCTH U Ta3a Ha MOrpyxkEHHOE B HUX Teno. BrlTankuparomas (apXxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BozgyxomnaBanue.

Jemoncmpayuu.
3aBHCHMOCTH JIaBJICHHS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHuUs )KUIKOCTHIO U TA30M.
Coobmarommuecs: Cocybl.

I'mppaBnmueckuit mpecc.

[IposiBnenue aecTBus aTMOCHEPHOTO JTABICHHUS.

ok wnNPE

3aBUCHMOCTD BBITAJIKMBAIONIECH CHJIBI OT 00bEMa MOTPYKEHHOW YacTH TeJla U TUIOTHOCTH

KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 11aBaHus TeJl: MJIAaBaHUE WJIM MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOILICHUS

IUTIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIC OT 00bEMa MOTPYKEHHON B KHUAKOCTh YaCcTH
Tena.

2. OmpeneneHue BHITAIKUBAIOLIEH CUIIBL, AEWCTBYIOLIEH HA TENO, NOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIbI, JEHCTBYIONIEH HA TEJIO B KUAKOCTH, OT

Macchl Tela.



4. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIbI, IEUCTBYIONIEH Ha TEJIO
B )KMJKOCTH, OT 00bEMA MOTPpyKEHHOM B )KUIKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUAKOCTH.

5. KoucTpyupoBaHue apeoMerpa WIM KOHCTPYMPOBAHUE JIOJKHM U OMNpenereHue eé
IpPy30I0AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MEeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. l[IpaBmii0o paBHOBECHs phlyara.
[Ipumenenne npaBuiia paBHOBECHS pbluara K 010Ky. «3os0Toe npaBmiio» Mexanuku. KI1J[ mpocTeix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. KuHernueckas M noTeHIManbHas sHeprus. [IpeBpamienue oaHoro
BHJIa MEXAHWYECKON YHEPTUU B IPYroi. 3aKOH COXPAaHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomot u onvimel.

1. Omnpenenenue pabOTBl CUJIBI TPEHUS TIPU PABHOMEPHOM JBIDKEHUM Tejla IO

TOPU30HTAILHON IIOBEPXHOCTH.
2. HccnenoBaHue ycioBHil paBHOBECHS pblyara.
3. UMsmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3yudeHue 3aKOHA COXPAaHEHUS MEXAHUYECKOU SHEPTUU.
8 KJIACC

Paznen 6. TerioBble siBieHHS.

OCHOBHbIE TOJOXEHHUS MOJIEKYISIPHO--KUHETHUECKON TEOpUM CTpOEHHs BellecTBa. Macca u
pa3Mepbl  aToMOB M MOJEKyld.  OnbITbl, MNOATBEPAKAAIOUIME  OCHOBHBIE  IOJOKEHUS
MOJICKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammudyeckue u
amop¢ubie Tena. OObSICHEHHE CBOICTB ra3oB, JKUIKOCTEH M TBEPHBIX TNl HA OCHOBE MOJOXKEHHIMA
MOJIEKYJIIPHO--KUHETHYECKOM Teopud. CMauumBaHMe MW KamWUISIpHbIE sBJIEHHS. TeruioBoe
pacIIMpeHne U cyKaTue.

Temneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TETJIOBOTO JBUKEHUS YyacTull. BHyTpeHHss
sHeprusi. CiocoObl U3MEHEHUS! BHYTPEHHEH SHEpruu: Tervionepenaya u copepiieHre padoTel. Bus
TEIIONEpeIavu: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3IyUCHHE.

KonmuuecTBo TemmoTel. YnenbHas TEIUIOEMKOCTh BEIIECTBA. TemIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBieHne W OTBEp/eBaHUE KPUCTAJUTMUYECKUX
BelIeCcTB. Y AenbHas Teriora uaBneHus. [lapoobpazoBanue u konaeHcamus. Mcnapenue. Kumnenue.
VYaeneHas TerioTa mapooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMoc(epHOro
JABJICHUSI.

BrnaxnocTs Bo3ayXa.

DHeprus ToIMBa. Y IeiIbHas TEIJI0Ta CTOPAHUS.

[Mpunanmne! padotel TeroBsix apurateneit KIT/1 teroBoro neurarens. TemnoBble qBUTaTenn
Y 3al1UTa OKPYKAIOIIEH Cpeibl.

3aK0H COXpaHEHUs U MIPEBPAICHHS YHEPTUHU B TEIJIOBBIX IIPOIIECCaXx.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBUYKEHUSI.

Hab6monenue nuddysum.

HaGmronenue siBneHnii cMauyuBaHUsI ¥ KANTWJUISIPHBIX SIBJICHHH.

Habioienue TemnoBoro pacimupeHus Ted.

W3meHneHue gaBieHus ra3a npyu M3MEeHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.

NouhswNR

Bunael rerionepenauu.



8. OxJaxkJIeHue Mpu COBEPIICHUU PabOTHI.

9. HarpeBanue npu coBeplIeHUN PabOThl BHEITHUMHU CUJIAMHU.

10. CpaBHEeHUE TEIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabGmroieHre KUTICHUSI.

12. HabntoieHue moCTOsIHCTBA TEMIIEPATyphl MPH TUIABICHUU.

13. Moaenu TEeIIOBEIX ABUTATEIICH.

Jlabopamopuusie pabomot u onvimel.

1. OmnbITBl IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSHKEHUSI.

OnbIThI 110 BRIpAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WIIM caxapa.

OnbITH 0 HAOTIOIGHUIO TEIUIOBOTO PACHIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3yXa B OaJUIOHE IIIIPHUIIA.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT ero 00bEéMa U HarpeBaHus
WM OXJIQXKICHUS.
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6. IlpoBepka THUMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIiepaTypshl.

7. HaOnrogenwe W3MEHEHUs BHYTPEHHEH SHEpruum Tejla B pe3yibTare TeIulonepenayu u

paboThl BHETHUX CHUIL.

8. HccnenoBaHue SBIEHMS TEIJIO0OMEHA ITPU CMELIMBAHUU XOJIOJAHON U ropsiYeil BObI.

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, OTYYCHHOTO BOJOW IMPH TEIUIOOOMEHE C HarpeThiM

METAJUIMYECKUM LIUIMHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoliiecca HCHapeHus..

12. OnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3TyXa.

13. OnpeneneHue yaenbHON TETUIOTHI IJIABJICHUS JIbA.

Pa3nea 7. DiekTpuyeckne M MATHUTHBIE SIBJICHHSA.

Onexrpuszanus Tea. J[Ba pona aIEeKTpUYECKUX 3apsAloB. B3zanMonelicTBre 3apsKEHHBIX Tell.
3akoH Kysnona (3aBUCHMMOCTb CHIIBI B3aMMOJICHCTBHSI 3apsDKEHHBIX TeNl OT BEIMYHUHBI 3apsioB U
paccTOsSHUS MEXy TeJIaMu).

Onexktpuueckoe mnozie. Hampspk€HHOCTh aiexTpuyeckoro mois. [lpuHnun cynepno3unuu
JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DIEMEHTApHBIN AJeKTpudeckuil 3apsia. CTpoeHne aToMma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsiia.

DONeKTpUYeCKUid TOK. YCJIOBUS CYIIECTBOBAaHUS 3JEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIefcTBUSL 3JEKTPUYECKOT0 TOKa (TEIUIOBOE, XUMHMYECKOE, MAarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onekrprueckas nens. Cuia Toka. JneKkTpudeckoe HanpspkeHue. COnpoTUBIEHNE TPOBOIHUKA.
VYneneHOe comnpoTuBieHue BemiecTBa. 3akoH Owma s ywyactka unenu. [locnmenmoBarenbHOe U
MapajuIeJIbHOE COEIUHEHUE ITPOBOJHUKOB.

PaboTta u MoOIIHOCTB AneKTprueckoro Toka. 3akoH JLxoyns—Jlenna. DnexTpudeckue 1enu u
MOTPeOUTENH dIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossuHbie MarHuThl. B3auMopelcTBUE TMOCTOSHHBIX MAarHUTOB. MarHutHoe ToJIe.
MaruutHoe nosie 3eMJIM M €r0 3HaueHue i >kn3HM Ha 3emie. OnelT Opcrena. MarHutHoe mose
NMEKTPUYECKOr0 TOKa. IIpuMeHeHue 351eKTpoMarHuToB B TeXHHUKE. JleficTBME MAarHUTHOTO IMOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBHTaTENb NOCTOSHHOIO TOKA. VCIOnb30BaHNE 3IEKTPOIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apages.  SBneHue  anekrpomarHuTHoW — uHaykuuu.  [lpaBuno  Jlenna.
Onektporerepatop. CrnocoObl MOTYYeHHS] DIEKTPUYECKOW OSHEPruu. DJICKTPOCTAHIMHM HA
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHUH.

Hemoncmpayuu.

1. DnexTpuzanus Tel.
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JIBa poJia 3IEKTPUUECKUX 3apsA0B M B3aUMOAEHCTBHUE 3aPSHKEHHBIX TEJ.
Y CTpOoUCTBO U IEUCTBUE IIEKTPOCKOIIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsI/I0B.

IIpOBOIHUKY U JUDIEKTPUKH.

MogenupoBaHie CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJISL.

VICTOYHHMKH OCTOSIHHOTO TOKA.

JIenCTBUA 2IIEKTPUYECKOTO TOKA.

. DNEKTPUUYECKUIN TOK B JKUJKOCTH.

. 'a30BbIi pa3ps.

. U3MepeHue cuiibl TOKa aMIepMeTpOM.

. U3MepeHue 3J1eKTpUYECKOro HaPSKEHUST BOJBTMETPOM.

. Peoctar u mara3uH cOonpoOTUBIICHUMN.

. B3anmoielicTBrE ITOCTOSTHHBIX MarHUTOB.

. MonenupoBaHue HEBO3ZMOXXHOCTH pa3/IesICHUs MMOJTIOCOB MarHuTa.

. MonenupoBaHue MarHUTHBIX TOJIEH MTOCTOSIHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MaruutHoe noJsie Toka. IJIEeKTPOMAarHmT.

. JlelicTBME MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATEIIb IOCTOSIHHOTO TOKA.

. UccnenoBanue siBJICHUS JIEKTPOMArHUTHON MHITYKITHH.

. OnerTel @apayest.

. 3aBUCUMOCTb HallpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHMS.
25.

9HeKTp0reHep aTOp MOCTOAHHOT'O TOKA.

Jlabopamopuvie pabomsl u onsimol.
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10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

OnbIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH T MHAYKIMEH U TP CONPUKOCHOBEHUH.
HccnenoBanue necTBUS AIEKTPUUECKOTO OIS HA TPOBOIHUKY U TUDJIEKTPUKH.

C6opka 1 mpoBepka pabOThl ANEKTPUUECKON LEMH MOCTOSTHHOTO TOKa.

H3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.

HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKA, MAYLIETO 4€pe3 PE3UCTOP, OT COMPOTHBIICHHUSA
pe3ucTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JJIEKTPUUYECKOTO CONPOTUBIICHUS NPOBOJHUKA
OT €ro JJIMHBI, IUIOIIAU IIOIIEPEYHOI0 CEYCHUS U MaTepHalla.

IIpoBepka mpaBuiIa CIOKEHMS HANPSKEHUHW IIPU IOCIEAOBATEIIBHOM COCIMHEHUHM JBYX
PE3UCTOPOB.

[IpoBepka npaBuia s CUIIbI TOKA MTPU NAPAIETBHOM COEAMHEHUN PE3UCTOPOB.
Omnpenenenne pabOThI AEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIJIEISIEMON HA PE3UCTOPE.
HccnepoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIErO 4Yepe3 JIAMIIOYKY, OT HaIpsDKEHUS Ha
HEN.

Omnpenenenne KII/I nHarpesarens.

HccnenoBanne MarHuTHOTO B3aWMOJEHCTBHS IOCTOSTHHBIX MArHUTOB.

W3yueHre MarHUTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB TPU UX OObEMHEHUH U PA3/ICICHUH.
HccenepoBanue nevCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOJEHCTBUS KaTyLUIKU C TOKOM M
Mar"ura OT CHJIbI TOKa W HaIIPABJICHUS TOKA B KaTyIIKE.

W3y4eHne neicTBUSL MATHUTHOTO IIOJII HA IPOBOJHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOJABUTaTEI.

N3mepenue KIIJ[ anexTpoaBUrarenbHON yCTaHOBKHU.



21. OnpITBl MO MCCIIECNOBAHUIO SIBJICHHUS DSJEKTPOMAarHUTHOW WHIYKIIMU: MCCIIEIOBAHUE
W3MEHEHUH 3HAUEHUS U HaNPaBJIECHUSI UHIYKIIMOHHOTO TOKa.

9 KJIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBrxkeHue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro  JBWKEHHs. PaBHOMepHOe IpsMonuHEnHOe  aBMKeHHEe. HepaBHomepHOe
npsiMosiHetHoe JiBrkeHue. CpeHssi © MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOycKOpeHHOE MpsiMONHMHEHOEe nBmwkeHue. CBoOoaHoe maneHue. OTbITHI
lanunes.

PaBHOMepHOE nBIKEHHE TO OKpyXHOCTH. [lepmonm w dacrora oOpamienus. JluneliHas u
yIJ0Basi CKOpOCTHU. LIeHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

[TepBriii 3axkoH Hptorona. Btopoii 3akon Hertotona. Tperuit 3akon Hprotona. Ilpunumn
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUsI CKOJIBKEHHUSI, CHUJIa TPEHHS TIOKOSI,
JPYTUE BUIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOAHOTO MajieHus. [[BuxkeHue
nmaHeT Bokpyr Connua. [lepBas kocmuyeckast ckopocts. HeBecoMoCTh U eperpysku.

PaBHoBecue marepuanbHOil ToOuku. AOcomOTHO TBEpAOE Teino. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TshkecTu.

Nmnynsc Tena. W3menenue wummnynbca. Mmnynbc cuiabl. 3aKOH COXpPaHEHUs HMITYJbCa.
PeakTuBHOE ABMXKEHUE.

Mexannueckast paboTa 1 MOIIHOCTh. PaboTa Cchil TsHKECTH, YyIpyrocTH, TpeHus. CBs3b SHEPTUU
u pabotel. [loTeHIManpHast PHEPrUs Tea, MOJAHATOTO HaJl MOBEPXHOCTHIO 3eMitH. [loTeHmanpHas
SHeprusi cxarod npyxuHbl. Kunertmdeckas sHeprus. Teopema O KMHETHUECKON SHEPruu. 3aKOH
COXpaHEHUs MEXaHUYECKOW SHEPTHUH.

Jemoncmpayuu.

1. HabmtoeHne MeXaHUYeCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTel U TPACKTOPUHN TBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEILHO Pa3HbIX
TeJI OTCYETA.

N3mepenne ckopocTy U yCKOPEHHUS MPSIMOIUHENHOTO JBUKEHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.
Habutoienue 1BHKeHNUs Tella o0 OKPYKHOCTH.
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Habuntoienne MexaHn4yecKux sIBICHUH, IPOUCXOAAIINX B cucTeMe oTcuéTa «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIB)KEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHMS TeJa OT MacChl TeJIa U IEUCTBYIOIEH Ha HETO CHUJIBI.
HabmtoneHue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

9. H3meHeHue Beca Tena pyu yCKOPEHHOM JIBUKEHHH.

N

10. Ilepenaya ummnysbca Mpy B3aUMOJIEUCTBUU TEI.

11. IlpeoGpa3oBaHus SHEPTHH ITPU B3AUMOJICHCTBUHU Tell.

12. CoxpaHeHue UMIylbca IPU HEYIPYTOM B3aUMOACHCTBHH.

13. CoxpaHenune uMIysbca Ipu abCOIOTHO YIIPYrOM B3aUMOICHCTBUY.

14. HaGmroieHre peakTUBHOTO JIBHKCHHUSI.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTHH MPU CBOOOIHOM A ICHUH.

16. CoxpaHeHre MEXaHUYECKON YHEPTUHU TP ABUKEHUH TeNA MO IEUCTBUEM IIPYKUHBI.

Jlabopamopmuvie pabomul u onvimol.

1. KoHcTpynpoBaHue TpakTa AJis pa3roHa U JajbHEHIIEro paBHOMEPHOIO ABMKEHMS IIapUKa
WM TEJIEKKHU.

2. OmpeneneHue cpeaHedl CKOPOCTH CKOJBXEHUsS Opycka WIM JBWKEHHUS IIapuka [0
HAaKJIOHHOM IIOCKOCTH.



3. OmnpeneneHue yYCKOpeHHs Tela IPU PABHOYCKOPEHHOM JBHKEHHHM 110 HAKJIOHHOU
IJTOCKOCTH.

4. WccnenoBaHue 3aBHCHUMOCTU IMYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0e3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka rumotresbl: €CM MPU PABHOYCKOPEHHOM IBMKEHHH 0€3 HayalbHON CKOPOCTH

IyTH OTHOCSITCS KakK psii HEYETHBIX YMCEN, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHHU

OJHMHAKOBBI.

I/ICCJICI[OBaHI/Ie 3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBXKCHUSA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.

Onpenenenre kKodphuueHTa TPEHUS CKOJBKECHHUS.

OnpeneneHne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CUJIBI  TPEHHUS TMPU PABHOMEPHOM JBM)KCHMM Teja IO

0 0N

TOPU30HTAIILHON IIOBEPXHOCTH.
10. Onpenenenne pabOThl CHIBI YOPYrOCTH TMpH TOABEME Tpy3a C HCIOJIb30BaHUEM
HEMNOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHa COXPAHEHUs SHEPTUU.

Pa3zgen 9. Mexann4yeckue KoJjJe0aHus M BOJIHBI.

KonebarenbHoe paBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KojeOaHUM: MEpHOJ, YacToTa,
aMIUIMTyna.  MareMaTndeckuili W IPYXKMHHBIM  MaATHHMKW. IIpeBpamieHue 5SHepruum Ipu
KoJs1e0aTebHOM JIBUKECHUU.

3aryxaromue kojeOaHus. BplHyxIeHHble KosiebaHusa. Pe3onanc. MexaHuuyeckue BOJIHBI.
CpoiicTBa MexaHMuecKUX BOJIH. [IpojonpHble U nonepeyHblie BONHBL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4eCcKHe BOJIHbBI B TBEPJOM Tej€, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKoOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

Habmtonienue xosnebanuil Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.

Habumtonienue xosnebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habintoienne BeIHYX/IEHHBIX K0osie0aHUIl U pe30HaHca.

Pacnipoctpanenue npoJ0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJEINN).

HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pEe30HaHC.

Jlabopamopuvie pabomol u onsimol.

1. OmpeneneHue 4acTOThl U IEpUOAA KOJeOaHU MaTEMAaTUYECKOT0 MasiTHUKA.

2. OmnpezaeneHue 4acTOTHI U MEPHOA KOleOaHUN NPYKUHHOTO MassTHUKA.

3. MHccnenoBaHue 3aBUCUMOCTH MepHO/a KOJeOaHUH MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI
HUTH.
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4. VccnenoBaHue 3aBUCUMOCTH Mepro/ia KoieOaHuil NPy>KUHHOTO MasTHUKA OT MacChl rpy3a.

5. IlpoBepka He3aBUCUMOCTHU TNepHOJa KoieOaHUM rpy3a, MOJBEHIEHHOIO K HUTH, OT Macchl
rpysa.

6. OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MEePUOJIa KojaeOaHU MPYKUHHOTO MAasTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.

7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/IeHHUS.

Paszpgen 10. DinekTpoMarHuTHOE 1M0J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMArHuTHbIe BOJHBI. CBOWMCTBA 3JIEKTPOMATHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE 31I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3IEKTPOMArHUTHBIX BOJIH.

2. BoJHOBBIE CBOMCTBA CBETA.

Jlabopamopmuvie pabomul u onvimol.

1. H3ydeHue CBOICTB 3J€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.



Pa3nen 11. CBeToBble siBJICHHS.
JlyueBass mogmenb cBera. Mcrounuku cBera. lIpsmosnHelHOE pacnpocTpaHEeHUE CBeTa.
3armenus Connua u JIynel. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBera. 3aKkoH mpenomieHus cBeTa. [losiHOe BHyTpeHHEE OTpaKEHHE CBETA.
Hcnonbs30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox mydeit B nua3e. OnTuyeckas cuctema (oroarnmapara, MUKPOCKOIA U TEJIECKOTA.
I'na3 kak ontuyeckas cucreMa. bin3opyKkocTh U JallbHO30PKOCTb.
Pasznoxxenue Genoro ceera B cnekTp. OnbiThl HetoToHa. CroxkeHHe CIEeKTpalbHBIX LIBETOB.
Jucnepcus csera.
Jemoncmpayuu.
[IpsamosinHENHOE PaCIPOCTPAHEHUE CBETA.
OtpaxxeHue cBera.
[Tonydenue n306pakeHuii B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTHYecKHil CBETOBOI.
Xon nydeil B cobuparouieil JuH3e.
Xox Jiydel B pacCenBarOLIEeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ilpunuun aeiictBus oToamnmnapara, MUKPOCKOIIA U TEIECKOTA.
10 Mogens rinaza.
11. Paznoxxenue 0enoro cBeTa B CEKTP.
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12. [lonyuyeHue 6e10ro cBeTa MpH CI0KEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH yTJIa OTPa’KE€HHs CBETOBOTI'O Jiy4ya OT yrJja MajeHusl.
2. H3yueHue xapakTepUCTHK MU300pakeHHUs MpeaAMeTa B IIJIOCKOM 3epKaJe.
3. MHccnenoBaHue 3aBUCUMOCTH yTJia MPEJIOMIICHHS CBETOBOTO Jyda OT yIJla MaJeHHus Ha
IPaHULE «BO3TyX—CTEKIIO».
[Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIbI cCOOMparoIeil TNH3BI.
OMnBITHI IO PA3NIOKEHHUIO OEIOro CBETa B CHEKTP.
OmnbITH IO BOCHIPUATHIO IIBETA IPEAMETOB ITPH WX HAOIIOJCHNUHU Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3)1e.11 12. KBaHToOBBIE SIBJICHMSI.
OneiTel Pesepdopna u nnanerapHas mozenb atoMa. Mogens atoma bopa. Mcmyckanue u
noryoiieHue ceera aroMoM. KBauTel. JInHeuaTsie ClIeKTpBI.
PagnoakTuBHOCTB. Anbda-, 6eTa- 1 ramma-uznydenus. CTpoeHre aToMHOro siipa. Hykionnas
MOJIeTIb aTOMHOTO siapa. M3otonel. PaguoaktuBHble peBpanienus. [lepron nomypacnana aTOMHBIX
anep.

N o v e

SnepHple peaknuy. 3aKOHBI COXPAaHEHUsS 3apsiIOBOTO MU MacCOBOIO 4YHCEN. DHEPrHsl CBS3U
aTOMHBIX siiep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHTe3a M aeneHus sanaep. VICTOUHMKK 3HEpruu
CouHIia 1 3BE3]1.

AnepHas sHepreTuka. JleicTBUS paMOAKTUBHBIX N3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrexTphl U3JIy4eHUS U TOTJIOLIEHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

CnekTtp Bomopoaa.

Hab6mronenue tpexoB B kamepe Buibcona.

PaboTta cuéTunka MOHU3UPYIOMINX U3TyUYCHUMH.

. Peructpauus uznyueHus NpupoHbIX MUHEPATIOB U IPOYKTOB.
ﬂaﬁopamopubw padomout u onvimol.

1. HabmroeHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUS.

S



2. HccnenoBaHue TpEKOB: M3MEPEHHME SHEPrMM YacTHIBI II0 TOPMO3HOMY HyTH (110

¢dororpadusam).

3. H3mepenue paanoakTUBHOTO (poHa.

IloBTOpPHTE/IBLHO-000011IAKO LN MOLYIb.

IToBTOpUTENIBHO--0000IAOIIMKA MOy Ib MpPEAHA3HAYEH [UIl CUCTEMaTH3aluu U 0000LIeHus
IPEIMETHOIO COJEPKAaHUS M OIbITa JEATEIbHOCTH, NMPUOOPETEHHOTO NMPH M3YyYEHHM BCEro Kypca
¢u3nKy, a TaKkKe A TMOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY S5K3aMEHy IO (u3MKe IS
o0y4aromuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.

IIpu M3ydyeHun JaHHOTO MOJYJISl PEATU3YIOTCSA U CUCTEMAaTU3UPYIOTCS BUBI JESITEIbHOCTH, Ha
OCHOBE KOTOpBIX OO0ECNeYMBAETCS JOCTHKEHHE IPEIMETHBIX U METalpeIMETHBIX IIIAHUPYEMbIX
pe3yabTaToB 00yueHHs, (OPMHUPYETCS €CTECTBEHHOHAyYHAash TPAMOTHOCTb: OCBOCHHME HAayYHBIX
METOZOB HCCJEIOBAHUS SBJICHUH MPHUPOABI M TEXHUKH, OBJIAJCHHE YMEHUSAMHU OOBICHSTDH
¢bu3nyeckue sIBICHUS, IPUMEHS [10Jy4YeHHbIE 3HaHUs, pelllaTh 33a4ud, B TOM YHUCIIe KaueCTBEHHbIE
U 3KCIIEPUMEHTAJIbHBIE.

[IpuHUIMIIHATBHO IEATEIbHOCTHBIM XapaKkTep JAaHHOTO pasjiesa pealu3yercs 3a CYET TOro, 4To
00y4JaroImuecs BBITIOIHSIOT 3aJaHHsI, B KOTOPBIX UM MPeIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHMH pacro3HaBaThb M HAYy4HO OOBSICHATH (PU3MUECKUE SBICHUS B
OKpY’Karollel Ipupoje U MOBCEIHEBHON KU3HH;

HCIOJIb30BaTh HAay4HbIE METOJbl HCCIIENOBAaHUS (PU3MUYECKUX SBICHUHM, B TOM 4YMCIE JUIS
IIPOBEPKHU TMIIOTE3 U MOJIYUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayyHble OCHOBBl HamOOJee BAXKHBIX JOCTHXKEHMH COBPEMEHHBIX TEXHOJOTHH,
HarnpuMmep, NPaKTUYECKOI0 HCIOJIb30BaHUS PA3JIUYHBIX MCTOYHUKOB SHEPIMU HAa OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMUpPOBAHBI CIEAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [EHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAUYMMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BaXXHOCTH MOPAIbHO--3THYCCKUX MTPUHIIUIIOB B JACSITEILHOCTH YUEHOTO;

3) 3¢TeTHYECKOro BOCIHTAHUS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HAHME IEHHOCTH (M3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA TO3HAHHS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONICH KyIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;

5) popmupoBaHus KyJbTYPhI 310POBbSI H YIMOIMOHAJIBLHOTO 0JIArOMOJTYYHsI:

— OCO3HAaHME IIEHHOCTH 0€30MacHOro o0pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
XK€ MpaBa y JpPYyroro 4eIoBeKa;

6) Tpya0BOr0 BOCIIUTAHUSI:

— aKTHBHOE y4YaCTHE B PEIICHUU MPAKTHUYCCKHUX 3a7ad (B paMKaxX CeMbH, 00pa30BaTEILHOM
OpraHW3alf¥, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIBHOW HAIPABJICHHOCTH,
TPeOYIOMKX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEeC K MPAKTHICCKOMY H3yUSHUIO TPO(deccuii, CBI3aHHBIX C PH3UKOIA;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

— OpHCHTalMs Ha TNPUMCHEHHE (PH3WYCCKUX 3HAHWHA IS pEIIeHUs 3amad B o0JacTu
OKpY)KaroIel cpeibl, MIIAHUPOBAHUS IMOCTYITKOB M OIICHKH WX BO3MOXHBIX TOCJICICTBHN
JUISl OKPY>KarOIEen CpeJibl;

— OCO3HaHHWE TJI00ATHFHOTO XapaKTepa KOJOTHISCKUX MTPOOJIeM U IyTeH MX peleHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

— TMOTpeOHOCTh BO B3aWMOJCHCTBHHM TIPH BBITOJHCHWHA WCCIICIOBAaHUN ¥ IPOCKTOB
(u3HYECKOI HAIPABICHHOCTH, OTKPBITOCTH OMBITY H 3HAHHUSIM JIPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITebHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHCiIEe (OPMYJIHPOBATH HJICH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — Oco3HaHHE Ae(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

¢ — IUIAaHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILIGCKI/IX 3HaHPII>1;

¢ — CTPCMIICHUC AaHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U ITPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OICHKAa CBOMX JCWUCTBUN C YYETOM BIMSIHHS Ha OKPYXKAIOMIYIO Cpeny, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuyatomerocsi OyayT cGOpMUPOBAaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBIICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K (1)I/IBI/I‘~I€CKI/IM SIBJICHUAM

BBISIBJISATh NIPUUMHHO--CJIEJICTBEHHbIE CBS3U NPU HM3YYEHUU (PU3MUECKUX SBIECHUN U
nmponeccoB, JacjaTb BBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHoco® pemieHus ydeOHOW (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKMX BApPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1IO3HAHU,

NpoBOAWUTE MO CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECIIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/IBI/I‘-ICCKOFO SBJICHUA,
OLICHUBAThL Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMOJIY4CHHYIO B XOIC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_[CHI/I$[ U BbBIBOJBI II0 pPE3yJibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUAI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh Pa3UYHbIE METOJbl, HHCTPYMEHTHl M 3alpocChl MpHU MOHCKE U OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALUIO PA3TUYHBIX
BUJOB U (pOPM IPEICTABICHHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJbHYIO (opMy mpencTaBieHus HHPOpPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXACcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPAaTOPHBIX padoOT u
IPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXJaeMOW TEMbI U BBICKAa3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OoOHapY)KUBATh PA3IMYKME U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOUYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaH[[HOI;'I u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
IIPU PEIICHUU KOHKPETHOHN (PH3HUECKON TPOOIIEMBI;

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOK 4acTh Pa0OTHI, JOCTHras KAaueCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOIIMX Ui peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIFHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUECKOW 3adaud WM IUIaHa
UCCIICIOBAaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUaHThI PELICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IpeUIaraTh IjiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBILUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce€0s1 Ha MECTO APYroro YeJOBEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yiabTaTbl HA 0a30BOM YpPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHMYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

paznuuath sBieHus (audys3usi, TEII0BOE IBUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLHUs, B3aUMOJCHCTBUE TeEll, pABHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TEJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalleHus
MEXaHUYECKOM HEPruu) Mo OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM uucie (pU3MYecKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NECHUCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS HA JKMBOH OpraHU3M, IUIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, MPU 3TOM MEepeBOIUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

OIUCBIBATh U3YYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCHOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, NyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CUJa, MeXaHMyeckas palora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOIb3yEMbIX BEIMYMH, UX 0003HAUECHUS U €TUHULIBI
(Gu3NYeCKUX BEIMYMH, HAXOAWUTHb (OPMYJbl, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3MUeCKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
npaBujIa CIOKEHHs CUil (BIOJIb OJTHOW TpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBJICHUS, IMPOLECCHl W CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUYMHHO-
-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOpPOM Ha
1-2 wu3yyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (PUINYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7aun B 1—2 JCHCTBUA, WCHOJIB3YySd 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIUYMHBI B (POPMYINIBI U



MPOBOAMUTH PAcU€Thl, HAXOJIUTh CHPABOYHBIC JAaHHBIE, HEOOXOTUMBIEC IJI PElICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METO/OB, B OIIMCAaHUM HCCIICNOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAIIOIOKEHHE
(runotesy), pa3nIuyaTh W HHTEPIPETHUPOBATH IMOJYUYEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IIPOBOJMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsI PaCCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHUEM AHAJOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOoKa3aHusi IPUOOPOB C YUETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUIIbl TPEHUSI CKOJIbKEHUs OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
CONPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tejla, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE MPEIOKEHHBIX TaOMUIl M TpadHKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICI0BAHMNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIOIIAs CHJIA, JEHCTBYIOIIAs Ha MOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOmoiaTh TMpaBWJa TEXHUKM O€30MacHOCTH MpH paboTe ¢ J1abOpaTOpHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢duznyecKkne 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TpPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B MOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHHsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYIIECTBIATh OTOOp HMCTOUYHUKOB HH(popmaruu B VHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HHPOPMALIUIO, KOTOPAs! SBJISIETCS IPOTHBOPEUYUBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh NpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpazoBaHMs HHGOpManUMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysibTaTax MPOEKTOB WM YUEOHBIX UCCIEIOBAHUMN, IPU 3TOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUM C ITOCTABJICHHBIMHU 3a/1adyaMH, CJIEAUTD 3a BBIIIOJIHEHUEM IIJIaHa
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN TMap, BIAKHOCTh BO3yXa, TEMIIEPaTypa, BHYTPECHHSIS
SHEPrus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJEKTPUUECKUAN 3apsl, SJEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA SJIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHE, KaNWUIAPHBIE SBJICHUS, UCHApPEHUE, KOHJACHCAIMS,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3UYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B
TOM 4Hcie (u3nueckue SBICHUS B TMPUPOJEC: TOBEPXHOCTHOE HATSKCHHE W
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uzinydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, IJIEKTPUYECTBO IKUBBIX OPTaHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OMHCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBICHUS, UCTIONB3ys (PU3HUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPaHUsl TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO31YyXa, JJIEKTPUYECKUN



3apsif, cuja TOKa, OJIIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBICHHE TPOBOJHUKA,
yZIeJIbHOE CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IIPH
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DM3MUECKUN CMBICI HCIOJBb3yEeMbIX BEIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBJICHHS W IPOLECCHl, HCIONb3YS
OCHOBHBI€ TIOJIO)KEHUSI MOJICKYJISIPHO--KUHETUYECKOW TEOPUU CTPOCHUS BEIlEeCTBa,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEPruM, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATH €T0
MaTEeMaTU4YeCKOEe BHIPAKCHHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTyaIui MIPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBs3BIBAIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAllM3a YCJIOBUS 3aJa4u
3alUChIBAaTh KPATKOE YCJIOBHUE, BBIABISITH HEIOCTATOK JAHHBIX ISl PELICHUS 3aJayH,
BbIOUpaTh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MPU TMOMOIIN (PUIUIECKUX
METO/IOB,  MCIOJIb3ysd  ONHMCAHHE  HUCCJIENOBAHMS,  BBIACIATH  IPOBEPAEMOE
MIPEANOIOKEHHE, OIEHUBATh MPABUIBHOCTh MOPSJKA TPOBEICHUS] HCCIEIOBAHUS,
JienaTh BBIBOJIBL;

MIPOBOJIUTH OIBITHI 1O HAOIIOJAEHUIO (PU3HUECKUX SIBJICHUN WU (DU3UYECKUX CBONCTB
Ten (KamwuIsipHbIE SBIICHUS, 3aBUCHUMOCTh JIaBICHHUS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HATPEBAHUSI IIPU U3TYUYEHUH OT LIBETA
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl JKHJAKOCTH ¥ IUIOMIaAU €€ TIOBEPXHOCTH, OHJICKTPU3ALMS Tel |
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHuTOB,
BU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€MCTBUS MATHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWMCTBA JJICKTPOMArHWTa, CBOWCTBA DJIEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (OopMyIupoBaTh NPOBEpPSEMbIC TPEANOIOKEHUs, COOMpPAThH
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNB30BAHHEM aHAJIOTOBBIX MPUOOPOB U JATUYHUKOB
(U3MYECKUX BEIMYMH, CPaBHUBATh PE3yJbTaThl HM3MEPEHUNW C Yy4ETOM 3aJlaHHON
a0COTIOTHON MOTPENIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOLIAJAN MOMEPEYHOTO CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSIXKEHUsI HA TPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUIAHUPOBATh HCCIEI0OBaHUE, cOOUpaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHHUS, CIEys
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAaThl MOJYYCHHON 3aBUCHMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBHIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MYECKHX BeNHUYWH (yAelbHAas TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh HU3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCIISTH 3HAUCHUE BEITMYNHBI,

e coOmonaTh NpaBWJia TEXHUKH Oe30macHOCTH mpu padboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € ONOPOM HAa UX OMNMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpPMETP, BOJBTMETP, CUETUYMK AIIEKTPUUYECKOU
SHEPTUH, OJJIEKTPOOCBETUTENIbHBIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IIOCTOSIHHOTO TOKA), HCIOJIb3ysS 3HAaHUA O CBOHCTBaX (U3MUECKUX SBJICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPONCTBA U U3MEPUTEIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUYECKUX LIETEeN C MOCIEeI0BaTeIbHBIM U MapajuIeIbHBIM COEAUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;

® TMPUBOAWTH TpHUMEpPHl (HAXOAWTh HWH(MOPMALMIO O TMPUMEPax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJAHEBHOM JKM3HHM JUIsl OOecreyeHus
0e30MacHOCTH TpU OOpalleHuH C TpudopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNOMCK HWH(pOpManuu Quandeckoro coaepkanuss B VHTepHere, Ha
OCHOBE WMEIOIINXCSA 3HAHUH M TYTEM CpaBHEHHsS JOTOJHUTEIFHBIX HCTOYHHUKOB
BBIICTISAITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOMKET OBITh
HEJIOCTOBEPHOMU;

® HCIOJB30BATH MPH BBHITIOJHEHUH yUeOHBIX 33aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BIQ/IeTh TMpHUEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpMAIUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHHs, 00001as
MH(OPMALIMI0 U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOMMYHO  TPEJCTaBISITH  PE3yAbTaThl MPOCKTHOW WM  HCCIEI0BATEIbCKOU
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO UCTOJb30BaTh W3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3HKH, CONTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEH;

® T[pU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIENOBaHUNA (PU3MUECKHX TIPOIECCOB
pacnpeensaTh 00s3aHHOCTH B IPYyIMIE B COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMH,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHPOBaTh €ro, ajaeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BHICTPAaUBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K konny oOydenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TMOHSATHS: CHUCTEMa OTCUY€Ta, MaTepHalibHash TOYKa, TPACKTOPUs,
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO IBIKEHHS, aedopmalus (ynpyras, iacTudeckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTHh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kose0aTeNbHOE JIBIDKEHUE (3aTyXamllue M BBIHYKIEHHBbIE KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXeHUE U MPEJIOMIIEHUE CBETA, MI0JTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM CUCTEMBl, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHUE  BHJIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PaAHOAKTUBHOE W3JIYYCHHE MPUPOJIHBIX MHHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHUCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKHE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYECKasi paboTa M MOIIHOCTh, TOTCHIIMAIbHAS DHEPTHUS TeJa, MOTHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ 'anmuies:, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHMs UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATH (pU3MUECKUE MPOLECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4M (OMUPAIOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC IS PELICHHS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU IMOMOMIH (PHU3HUECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACIATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IMPABUIIBHOCTh MOpPsIKA IPOBEAEHUS HCCIIEeI0BAHNUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje U CBONCTB HM300pakeHMsI IpeaAMeTa B coOuparouiel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PyAOBaHMs, ONMCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH MHPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX HM3MEPEHMH, Ompenaesss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yIila MaJieHus1): IUIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh HM3MEPEHHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWIa TEXHUKH OE30MacHOCTH TMpu  paboTe ¢ J1abopaTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC NMPU3HAKM W3YYCHHBIX (U3MUYECKUX MOJENEH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS HU3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBO/IbI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HCIONb3ysd 3HAHUSA O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI IS MOCTPOCHUS M300paKeHUU B TIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh HWHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpU OOpalieHHuH C OpUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIIONIb30BATh MPH BBHIMOIHEHUH YYeOHBIX 33/IaHUN HAYYHO--TIONMYJISPHYIO JTUTEPATYPY
(bU3NYECKOTO COJEep)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIMU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WJIM UCCIIEA0BATENbCKOW AESATENBHOCTH, IPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
11 o - 2
VISHIEA © Haylka O TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BETITHHbL https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAayYHBI METO/ MO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edso0.ru/7f416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHIE BEMecTBa https://m.edsoo0.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 h:'[IDSJ,I:I;I/(;T:.CEI;aS(I)_f).rU 17§416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nommorexa [O

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



https://m.edsoo.ru/7f416194
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bubmuorexa [JOK
2 )41 4 1
3 HEPIHA, Macea, HIoTHOCTR https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14 2
33 Cuma. Bupt cun https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 JaBnenue. llepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexka [IOK
4.2
Jlapietine xuakocTh > https://m.edso00.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
A1 P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexamH3MEI S ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4 1
53 CXAMIICCKaL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kourposbnbie IIpakTHyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. TeruioBble siBJieHUS
bu6mmoreka [IOK
11 C i 7
TPOSHILS 1 GBOHCTDA BelliecTRa https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
1.2 T 21 1 5
CIVIOBBIC HPOTECCEH https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DnekTpruyeckue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnnoreka [JOK
' HUX B3aUMOJICICTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN IEKTPUUYECKUIN TOK 20 1 7 hgpi?;;;:iim 17§4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTICHIA https://m.edsoo.ru/7f4181ce
24 DneKTpOMarHuTHasi MHAYKIIHS 4 bubmorexa LIOK
' P ke https://m.edsoo.ru/7f4181ce
Hroro 1o pasneny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5
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9 KJIACC

KoanuecTBo 4acoB

DyekTpoHHBIE (LM (pPOBLIE)

Ne i/ HaumeHoBaHMe pa3iesioB U TeM NPOTPAMMbI Beero KoHTpoJbHbIE IIpakTn4yeckune 06PA30BATENBHBIE PECYPChI
padoThI padoThI
Paznen 1. Mexanu4yeckue siBJIEHUs
1.1 MexaHn4eCKOe IBIKEHUE U CIIOCOOBI €T0 OIMMCAHUS 10 1 ﬁggg%ﬁiﬁ;ﬁﬁﬁﬂ 413426
1.2 BzaumoneiicTBue Ten 20 1 3 Egg;%ﬁiﬁii?{fﬂ f41a436
1.3 3aKOHBI COXpaHCHHS 10 3 Eggg?/ﬁ?igloorllj{ﬁ f41a436
Hroro o pasneny 40
Paznen 2. Mexanu4ueckne KoJ1e0aHUsI U BOJHBI
2.1 Mexanndeckue KojaeOaHus 7 3 ﬁggg%ﬁi%ii?ﬁﬂ f41a436
2.2 MexaHn4ecKre BOJHBIL. 3BYK 8 1 3 Egggﬁgzii?{fﬂ f41a436
Hroro o pasneny 15
Pa3nes 3. Di1eKTPOMarHUTHOE M0OJIE H YJIEKTPOMATHUTHBIE BOJIHBI
3.1 ONEKTPOMAarHuTHOE TOJIE U JIEKTPOMAarHUTHBIE BOJIHBI 6 2 EHGH,HOTeKa [1OK
https://m.edsoo.ru/7f41a4a6

Uroro no pazaeny 6
4.2 JIMH3BI ¥ ONITHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenue 6e10ro cBeTa B CIEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 15
Paznen 5. KBanTtoBble siBJIeHUSA
51 VcnyckaHue v NOTJIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
52 CTtpoeHue aTOMHOTO S/1pa 6 1 https://m.edsoo.ru/7f41a4a6
53 SlnepHble peakiuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pasnes 6. [loBTOpHTETEHO-00001IaK0IINI MOAYJIb
6.1 [ToBTOpeHue u 0000IIeHNE coiep kanns Kypca GUNKH 32 9 2 bubnmnorexa [JOK

7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 3 27
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

[Teppimkua A.B. ®usuka. 7 kinacc. Y4eOHHUK 1)1 00111€00pa30BaTENbHBIX YUPEKICHHH .
M.:lpoda. 2014

Jlykammk B.M. CoopHUK BOmpocoB u 3ama4 1o ¢pusuke. 7-9 ki1. — M.: [Ipocsemenue, 2010. —
192c.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®duzuka. 7 kiacce. Mertoauueckoe rocoobue k yueoOHuky A.B. [lepsimkuHa
®usuka. 8 kitacc. Meronuueckoe nocobue k yueonuky A.B. Ileppiukuna
®usuka. 9 kiacc. Meroauueckoe nocodue Kk yueouuky Ilepoimkuna-I'yTHuk

«KonTponsHo-u3mepurensupie Marepuainsl. Gusuka. 7 knace/Coct. H.M. 3opun. — 2-¢
uz ., nepepad. — M.:BAKO, 2013.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
®dusuka. 7 kiacc. Meroanueckoe nocodbue k yueoOHuky A.B. Ilepbimknna

https://rosuchebnik.ru/material/fizika-7-klass-metodicheskoe-posobie-k-uchebniku-peryshkina/

dusuka. 8 kiacc. Meroanueckoe nocobue k yueoOHuky A.B. Ilepbimknna
https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-posobie-k-uchebniku-a-v-
peryshkina/

®usuka. 9 kiacc. Meroanueckoe nocodue k yueoOHuky [lepoimknna-I'yTHuK
https://rosuchebnik.ru/material/fizika-9-klass-metodicheskoe-posobie-k-uchebniku-a-v-

peryshkina/



https://rosuchebnik.ru/material/fizika-7-klass-metodicheskoe-posobie-k-uchebniku-peryshkina/
https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-posobie-k-uchebniku-a-v-peryshkina/
https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-posobie-k-uchebniku-a-v-peryshkina/
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