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HHOACHUTEJIBHAA 3AIIUCKA

Pa6ouas nporpamma mo yde6HoMy mnpenMery «Dusnkay (6a30BbId ypoBeHB) (IIpeaMeTHAs
obnacth «EcTecTBeHHO-HAay4YHBIE MPEIMETH) (Jajiee COOTBETCTBEHHO — Iporpamma no (usuke,
¢du3uka) coctapieHa B cooTBeTcTBUU ¢ DenepanibHOl paboueii mporpaMmon 1o yueOHOMY MpeaMEeTy
«DPu3uka»y W BKIIOYACT MOSICHUTENBHYIO 3allUCKy, COAEp)KaHHEe OOydeHHs, IUIaHUpyeMbIe
PE3yJIbTaThl OCBOCHUSI IPOTPAMMBI 1O (PU3HKE, TEMATHUYECKOE TUIAaHUPOBAHHUE.

[Tporpamma mo (u3rke Ha ypOBHE OCHOBHOT'O 00OIIETr0 00pa3oBaHMs COCTaBI€HA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ynbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpa3zoBarenbHOM mporpaMmel, npeacraBieHHbIx B DI'OC 00O, a takke ¢ yuérom deaepanbHON
paboueii mporpaMMbl BOCIIUTAHUS U KOHIICTILIMY TIPeTioiaBanust yueOHoro npeamera «Dusmkay.

Copneprkanue nporpamMmbl 1o (hPU3KMKe HAIPaBICHO HA (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH OOY4YaOIIMXCSI M OpPraHMU3alMI0 M3y4YeHUs (U3UKU HA JIeATEIHHOCTHOM ocHOBe. B
porpamMme 1o (pU3MKe YIUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO TpeIMETa B pealn3aiuy TpeOoBaHUN
OI'OC 00O K mIaHUPyEeMbIM JTUYHOCTHBIM M METAIPEIMETHBIM PE3yJIbTaTaM OOyUYCHHsI, a TAKKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YUEOHBIX PEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHHs.

[IporpamMa 1o ¢u3MKe yCTaHaBIMBAET paclpeiesieHne y4yeOHOro marepuaia Mo rojam
oOyueHus (10 KJ1accam), mpeiaraeT IPUMEPHYIO MOCIeI0BATeIbHOCTh U3YYEHUS TEM, OCHOBAHHYIO
Ha JIOTUKE Pa3BUTHS MPEIMETHOTO COICPIKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yYarOIUXCS.

[Tporpamma 1o ¢usuke pazpaboTaHa C LETbI0 OKa3aHUS METOAMYECKON MOMOIIY YUUTETIO B
co3JIaHUH paboYeil MPOrpamMMEbI 10 Y4€OHOMY MTPEIMETY .

Ouznka ABJISETCS CUCTEMOOOPa3yIOINM AJIi €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIS)KaT B OCHOBE IPOLIECCOB M SBICHHH, M3y4YaeMbIX XUMHEH,
Ouosorueii, actpoHomue U (uznueckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MUPA, IPEJOCTABIISICT HanboIIee SCHbIe 00pa3Lbl IPUMEHEHUSI HAYyYHOTO METO/1a TO3HAHHUS,
TO €CTh Croco0a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 THaBHBIX 33734 (U3NYECKOro 00pa3oBaHUs B CTPYKType OOmIEero oOpa3oBaHUS
COCTOMT B (OPMHPOBAHMH €CTECTBEHHO-HAYyYHOH TIpPaMOTHOCTM U HHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuenne ¢u3nkn Ha yriayOnEHHOM YpOBHE IpenrojiaraeT OBJIAJCHUE CJeTyIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePH3YIOINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAYYHO OOBSCHATD SBIICHUS,

OILICHUBATh U IOHUMATh 0COOEHHOCTH HayYHOTO UCCIICIOBAHHS;

MHTEPIPETUPOBATh JaHHBIE M HCIOJB30BAaTh HAYYHBIE OKA3aTeNbCTBA JUIS TMOTyYEHUs
BBIBOJIOBY.

Hesn wu3ydeHuss ¢U3MKM HAa YPOBHE OCHOBHOTO 0OIIero oOpa30BaHUS ONpEAETCHbI B
KOHIICTIIMU TIpernojiaBaHus y4eOHoro mpenmera «®Du3uka» B 00pa30BaTENbHBIX OPTraHU3AIUAX
Poccuiickoit @enepaiuu, peaan3yonux OCHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBI.

[enu n3yyeHust pU3MKu:

npruoOpeTeHne MHTepeca M CTpEeMJIEHUS 0OydJaroUIMXCsl K HAyYHOMY M3Y4YEHHIO IPUPOIbI,
pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pasBUTHE TpEACTaBIEHMH O HAYYHOM MeToJe TMO3HaHuiA U  (OpMHpPOBaHHUE
HCCIIEIOBATEILCKOTO OTHOIIIEHHS K OKPYKAFOIIUM SIBIICHHSIM;

¢dopMHpOBaHHE HAyYHOTO MHPOBO33pEHMsI KaK pe3ysibTaTa H3Y4YEeHHUS OCHOB CTPOCHHMS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dopmHpoBaHUE MPEACTABICHUNA O PO (UMK Ul Pa3BUTHUS JAPYTUX €CTECTBEHHBIX HaYK,
TEXHUKH U TEXHOJIOTUH;

pa3sBUTHE TPEACTAaBICHUH O BO3MOXHBIX chepax Oyaymed mnpodeccuoHaIbHOM
TSI TeTbHOCTH, CBS3aHHOW ¢ (PU3UKOM, TOITOTOBKA K JalIbHEHIIIeMy 00y4eHHUIO B 9TOM HAIIPABIICHHN.

JlocTikeHue 3TUX LejIel mporpaMmbl o (pU3HMKe Ha ypOBHE OCHOBHOTO 00I11€ro 00pa3oBaHuUs
o0ecrieYnBaeTCs pelIeHueM CIeIYIONNX 3a1ay:
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MpuoOpeTeHne 3HaHUN O MCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAaHMYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpEeTeHNEe YMEHHUI OMUCHIBATH U OOBSICHATH (PU3UYECKUE SBICHUS C HCIOJIb30BAHUEM
MOJTYyYEHHBIX 3HAHU;

OCBOEHHUE METOJIOB PELICHHSI TPOCTEHIIINX PACUETHBIX 33/1a4 C UCIIOJIb30BaHUEM (PU3UUECKHIX
MoJieieil, TBOPYECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAOIIOJaTh NMPUPOIHBIC SIBICHUS W BBINOIHITH OMBITHI, JIA0OpATOPHBIE
paboThI U IKCTIEPUMEHTAIbHBIE UCCIIEOBAHMS C UCIIOJIb30BAHUEM N3MEPUTENIBHBIX IPHOOPOB;

ocBoeHuEe TMpuéMoB paboTel ¢ wuHOpManue (U3HUECKOro COAepk aHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTHKCHHMAX (PHU3UKH, aHAIN3 W KPUTHYECKOE OIICHWBAaHUE
nHpopmanuu;

3HAKOMCTBO €O cdepamMu MpodeCCHOHATBHON JEATCIBHOCTH, CBSI3aHHBIMH C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha TOCTHKEHUSIX (PU3MUECKO HAYKH.

OO1m1ee 4nciio 4acoB, PEKOMEHIOBAaHHBIX JUISI M3y4eHHs (U3UKU Ha 0a30BOM ypoBHe, — 238
4yacoB: B 7 Ki1acce — 68 yacoB (2 yaca B HeJeni0), B 8 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce
—68 yaca (2 yaca B HE/IEIIIO).

[Ipennaraemslii B mporpamme o Gu3mnKe nepedeHp J1abopaTOPHBIX pabOT U OIBITOB SIBISIETCS
PEKOMEIOBATENIbHBIM, YYHTEb JENIACT BHIOOp MPHU MPOBEICHUN JTA0OPATOPHBIX pabOT U OIBITOB C
y4€TOM WHAUBUAYAIbHBIX OCOOCHHOCTEH OOYydarolIuXcs, CIHUCKA IKCIEPUMEHTANbHBIX 3aJaHHA,
npeiaraéMplx B paMKax OCHOBHOT'O T'OCYJJapCTBEHHOI'O 3K3aMeHa 10 (PU3HKE.

COJAEP)KXAHUE OBYYEHUA B 7 KJIACCE.

1. ®usuka u e€ poib B O3HAHUU OKPY>KAIOIIETO MUPA.

®uznka — Hayka o npupoze. SBieHus npupoasl. Ousznueckue SBICHUSA: MEXAHUYECKHE,
TEIJIOBBIC, IJICKTPUUYECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. 3Mepenue ¢usznueckux BenuuuH. Duznueckue MNPUOOPHI.
ITorpemnocTs n3MepeHuit MexayHapoaHas CUCTEMA €IHMHMII.

Kak ¢usuka u apyrue ecrecTBeHHble HayKd H3ydaroT npuponay. EcTecTBeHHO-Hay4yHBIN
METO/ TO3HAHUs: HaOJI0JeHWe, TOCTAaHOBKA HAy4YHOTO BOMPOCA, BBIIBMKCHUE THUIIOTE3,
HKCIIEPUMEHT T10 MPOBEPKE TUMOTE3, 0O0BsICHEHHE HaOIrogaeMoro sBieHus. Onucanue Gu3nudeckux
SIBJIEHUW C TIOMOIIIBIO MOJIETIEH.

1.1. lemoHCTpanuu.

Mexanudeckue, TEIIOBbIC, YIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIC SIBJICHUSI.

Ouznyeckue MpHOOPHI W MpOIEnypa MPSMBIX H3MEPEHHH AaHaJOTOBBIM U LHU(POBBIM
npubopom.

1.2. JJabopaTopHble paOOThI U OIBITHI.

OmnpezienieHne EeHbI ASNICHUs KAl H3MEPUTEIHLHOTO TTpHdopa.

N3mepenne paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Ornpeznenenne pa3MepoB MajbIX TeNl.

N3mepenne TemiepaTypbl MpU TOMOIIH KUIKOCTHOTO TEPMOMETPA U JATYMKA TEMIIEPATYPHI.

[IpoBenenue nccnenoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTD MOJNETA IAPUKA, TYIIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIBIIE, YeM OOJIBIIE BBICOTA MTyCKa.

2. [lepBoHavanbHbIe CBEJICHUS O CTPOSHUU BEIIECTBA.

CtpoeHue BemecTBa: aTOMbI M1 MOJICKYJIBI, X pazMepbl. ONBITHI, TOKA3bIBAIOIIHE TUCKPETHOE
CTPOEHHUE BEIIECTBA.

JBro>keHue dactul BemniecTBa. CBs3b CKOPOCTH JBUKEHHUSI YaCTHI[ C TEMIEpaTypoOu.
BpoynoBckoe nBmwxkenue, auddysus. BzanMonmelcTBHE YACTHI[ BEIIECTBA: NPUTHKEHHUE U
OTTAJIKUBAHUE.
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ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOCHUE Ta30B, IKUAKOCTEH U  TBEPABIX
(KpucTa/sinueckux) Ted. B3auMoCBs3b MEXJIy CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

2.1. leMOHCTpaIUH.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6mronenue nuddys3un.

Habmionenue sBiieHU, OOBACHSAIOMIMXCS MPUTSDKEHUEM WM OTTAJKMBAaHHEM YacTHUIl
BELIECTBA.

2.2. JJabopatopHbie paObOTHI M OIIBITHI.

Orenka auamMerpa atoMa METOAOM PsIIOB (C UcToyib3oBaHueM (hoTorpaduwii).

OnbIThI 10 HAOTIOEHUIO TEINIOBOTO PACIIMPEHHUSI Ta30B.

OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

3. JIBm>keHHEe ¥ B3aUMOJICHCTBHUE TEI.

Mexannueckoe 1BUkeHuE. PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHNE. CkopocTh. CpenHss
CKOPOCTb [P HEPAaBHOMEPHOM JIBH)KEHHUH. Pacuér myTH U BpeMEHU ABUKECHUSI.

SlBnenve wHepnuu. 3aKOH HHEpUUU. B3aumMoneicTBue Tell Kak NPUYUHA HU3MEHEHUs
CKOpPOCTHU JBMXKEHMsS Tel. Macca kak mepa uHepTHOcTH Tena. IlnotHocts BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuita KaKk XapakTepucTuKa B3auMoaeicTBus Ten. Cuia ynpyroctu v 3akoH ['yka. M3mepenue
CHJIBI C ITIOMOLIBIO JUHAMOMETpA. SIBlIeHHE TATOTeHUs U cwiia TsokecTu. Cuia TSKeCTH Ha JPYTUx
mnaHerax. Bec Ttema. HeBecomocts. CliokeHuE€ CHJI, HANpaBlICHHBIX 110 OAHOW NPSIMOIl.
PaBHopeiicTBytomas cuit. Cuna tpenusi. TpeHue CKONbKEeHUs U TpeHue Mokos. TpeHue B npupoje u
TEXHUKE.

3.1. leMoHCTpanuu.

Habmroienue MexaHu4ecKoro JBUKECHHS Teja.

N3mepeHune ckopocTy NpSIMOIMHENHOTO ABHXKEHHUS.

Habmtoienue sSiBiIeHUs] UHEPITHH.

Habumtonenne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

3.2. JIabopaTopHble pabOThI U OIBITHI.

OnpeneneHue CKOPOCTH paBHOMEPHOTO JBMKEHHS (LIapuKa B KUJAKOCTH, MOJENU
AJIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenne cpeaHel CKOPOCTH CKOJbXEHHS Opycka WM IIapuKka MO0 HaKJIOHHOW
IIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPOTO TeNa.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (nedopmanuu) TPYKUHBI OT
MIPUIIOKEHHOMN CHIIBL.

OnbIThl, JEMOHCTPUPYIOUIME 3aBHCHUMOCTb CHJIbI TPEHHUS CKOJBXEHUS OT Beca Tela M
XapakTepa COMpPUKACAIOIINXCS TIOBEPXHOCTEH.

4. JTaBneHue TBEPABIX TeJl, )KUIKOCTEH U ra30B.

Hasnenue. CriocoObl yMEHBIIICHUSI U yBEIMYCHUs aBiieHus. [{aBnenue raza. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT o0bEMa, Temmeparypsl. [lepenaua naBneHus TBEPABIMH TEJIaMH, KUAKOCTIMU U
razamu. 3akoH Ilackamsa. IlHeBMarmueckwe MaIIWHBL. 3aBUCHMOCTL JABJIEHHSA JKUIKOCTH OT
riyOunsl. ['unpocrarnyeckuii napagokce. Coobuaromuecs cocyabl. [ napaBanuecKkue MeXaHu3Mbl.

AtMochepa 3emsin u arMocdepHoe aaBiieHue. IIpUuuHBI CyIIeCTBOBAaHUS BO3YIIHOM
obonouku 3emau. Ombir Toppuuennu. M3mepenue armocepHOro ngaBieHUs. 3aBUCUMOCTD
aTMoc(hepHOro aBiIeHHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11 u3mepenus arMocpepHoro
JaBJICHUSI.

JleticTBHE KUIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxornnaBanue.

4.1. JleMOHCTpaIuu.
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3aBUCHMOCTD JABJICHUSA I'a3a OT TEMIIEPATYPBHI.

Ilepenada naBiaeHus KUIKOCTHIO U Fa30M.

Coobmaromuecs: cocypl.

I'mppasinueckuii npecc.

ITposiBnenue nefictBus aTMOCHEPHOro JaBICHHUS.

3aBUCHMOCTh BBITAJIKHUBAIOIICH CHIIBI OT 00BhEMa MOTPYKEHHOW YaCTH TeNa W IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLLEH CUJIBI BECY BBITECHEHHON KUIKOCTH.

YcnoBue miaBaHys Tell: IUIaBaHUE WM MOTPYXKEHHUE Tel B 3aBUCUMOCTH OT COOTHOILEHUS
IJIOTHOCTEH TeNa U JKUJIKOCTH.

4.2. JlabopaTopHbI€ pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH
Tena.

Onpenenenre BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI, JEHCTBYIOIIEH HA TEJNO B KUIKOCTH, OT
MAaccChl Tela.

OneIThI, IEMOHCTPUPYIOUINE 3aBUCUMOCTD BBITAJIKMBAIOIIECH CUJIBI, IEUCTBYIOLIEH HA TENIO B
KUAKOCTH, OT 00BbEMA MOTPYKEHHON B )KUJKOCTb YACTH T€JIa U OT IJIOTHOCTH KUIKOCTH.

KoHcTpynpoBanue apeomMeTpa WM KOHCTPYHMPOBAaHUE JIOAKA W ONpElelieHHue eé
IPy30I0ABEMHOCTH.

5. PaGoTa 1 MOIITHOCTh. DHEPTHS.

Mexannueckast pabora. MoLIHOCTb.

IIpocTble MeXaHU3MBI: pblyar, 0JI0K, HAaKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecUs phlyara.
[TpumeHeHne paBUIIa PaBHOBECHS pblYara K OJIOKy. «30J10T0o€ mpaBuiIo» MexaHnuku. Koaddumment
nosne3Horo aeWctBus (manee — KIIJI) mpocteix mexanu3moB. IIpocTele MexaHu3Mbl B OBITY U
TEXHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BU/Ia MEXaHUYECKON SHEPIUH B IpYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

5.1. JlemoHcTpamumu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

5.2. JTabopaTopHble pabOThI U OIBITHI.

Omnpenenenre pabOThI CHIIBI TPEHUS TIPYU PABHOMEPHOM JBMKEHHMHU TeJa 110 TOPU30HTAIBHON
MIOBEPXHOCTHU.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3mepenue KII/l HakJIOHHOMN TUIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

COJEP)KXAHUE OBYYEHMUA B 8 KJIACCE.

1. TerutoBbIC SBICHUS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpUH CTPOEHMs BellecTBa. Macca u
pa3mepbl  aTOMOB W MOJieKyJd.  OmbIThl, TOATBEPKIAIOIMINE  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO W ra3000pa3HOTO COCTOSIHMH BemiecTBa. Kpucrammueckue u
amop¢ubie Tena. OObICHEHHE CBONCTB Ta30B, KUIKOCTEH M TBEPIBIX TEJN HA OCHOBE MOJOKEHUI
MOJICKYJIIPHO-KUHETHUYeCKOW Teopun. (CMauMBaHWE W KaMWUISAPHBIE SBJICHHS. 1eIJIOBOE
pacUIMpEeHHe U CXKaTHhe.

Temneparypa. CBsi3b TeMIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBMDKCHHS YacCTHII.
Buyrtpennsist sneprus. CriocoObl M3BMEHEHUs BHYTPEHHEH dHEpruu: Teruionepeaada U coBEpIlIeHHe
paboThl. Busl Temonepenayu: TEMIOMPOBOAHOCTD, KOHBEKIINS, N3JTyUCHHE.

KonudecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TermaooOMEeH W TemioBoe
paBHOBecHue. YpaBHEHHE TeIuioBoro Oananca. [lmaBieHwe W OTBepAEBaHHWE KPHUCTALITUYECKUX
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BEIIECTB. Y IenbHas TeTuioTa miasnenus. [lapooOpazoBanne u konaeHcanus. Mcmapenue. Kunenue.
VYaeneHas Terora mapooOpa3oBaHHS. 3aBHCHMOCTh TEMIIEpaTyphl KUIEHHS OT aTMOC(EPHOTO
JABJICHUSI.

BnaxunocTe Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Mpunmunsr  pabotel  TermoBblx nBurareneid KIIJ[ temnoBoro nBurarens. TemoBbie
JIBUTATENIH U 3aIIUTa OKPYKaroLIEH CpeJibl.

3aK0oH COXpaHEHUs U MIPEBPAILCHHs SHEPTUHU B TEIIOBBIX MPOLIECCAX.

1.1. JIemoHcTparuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

HabGntonenue siBiieHnit CMauyMBaHUs U KAlTWJUISIPHBIX SIBJICHUH.

Habmroienue TemnoBoro pacivpeHus Ted.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArPeBaHUH UITU OXJIAXKICHUU.

[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunae! Tennonepenayn.

OxnaxaeHue Ipu COBEpIICHUH paOOTHI.

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CUJIaMH.

CpaBHeHHE TETUNIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

Habmronenue kumneHus.

Habmroienue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.

Mojenu TEIUIOBBIX ABUTATEIEH.

1.2. JTaboparopHbie pabOTHI M OIBITHI.

OnbIThI 110 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSIKCHHUS.

OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OMBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

Omnpenenenue JaBlIeHUs BO3lyXa B OaJUIOHE IINPUIA.

OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHUs
WJIU OXJIQXKICHHUS.

[IpoBepka rUMOTE3bl JHHEHHOW 3aBUCHMOCTH JUIMHBI ~ CTOJIOMKAa KUIAKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

HabGnronenve n3MeHeHus BHyTPEHHEH SHEPTUH Tella B Pe3yJIbTaTe TEIIONEpeaaun U padoThl
BHEIIHUX CHII.

UccnenoBanue siBIeHUs TEIJI000MEHa ITPU CMEINIMBAHUY XOJIOJHON U TOPSYEH BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEMJI00OMEHE C HarpeThiM
METAUTAYECKUM LIHJIHHAPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OrnpezneneHre OTHOCUTENBHON BIIaKHOCTH BO3/yXa.

Ornpenenenne yaeIbHON TEIIOTH TUIABICHUS JIbJIA.

2. DNEeKTpUYECKUE U MAaTHUTHBIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa lIeKTpUUECKUX 3apsioB. BzaumonecTBue 3apspkeHHBIX TEIT.
3akon Kynona (3aBHCHMOCTbH CHJIBI B3aWMOJEWUCTBUS 3apsHKEHHBIX TeNl OT BENWYHMHBI 3apsijioB U
PACCTOSIHUSI MEXIY TeJIaMu).

Onektpuueckoe mnone. Hanpsoxk€HHOCTh anexTpudeckoro mnoiid. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsa10B. DJIeMEeHTapHbIN dJeKTpudeckuid 3apsa. CTpoeHue aToma.
[TpoBOIHUKYN W TUAAEKTPUKHA. 3AKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiia.

ONEKTPUUECKUI TOK. YCIOBUS CYIIECTBOBAHMS BJIEKTPUYECKOro Toka. McTouHMKM
MMOCTOSTHHOTO TOKa. JIeHWCTBHS DIEKTPUYECKOTO TOKa (TEMIOBOE, XHUMHYECKOE, MArHHTHOE).
DNEeKTPUUYECKHUM TOK B KHUJIKOCTSX U ra3ax.
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Onektpuyeckas menb. Cumia Toka. OlekTpuueckoe HampsbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YJIEJIbHOE CONPOTHUBICHHE BemlecTBa. 3akoH Owma i ydacTKa — LIETH.
[TocnenoBarenpHOE M MapaieIbHOE COETMHEHUE IIPOBOJHUKOB.

PaboTa 1 MOIIHOCTP 3JEKTPUUECKOro Toka. 3akoH Jlxoyns—Jlenna. DnekTpuyeckue menu u
NOTPEOUTENH IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHbIE MarHuThl. B3auMOAEHCTBHE TIOCTOSHHBIX MArHUTOB. MAarHutHoe TOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue JuIsl xKu3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE 1MoJie
ANEKTPUYECKOTO TOKA. [I[puMeHEeHNEe 3NEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOIO IOJIS Ha
IIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTATEIb TIOCTOSIHHOrO TOKA. MCrionb30BaHue 31€KTPOABUTATENIEH B
TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

OnbiTel  ®apaned. SBneHue  daeKTpoMarHuTHOM  uHAykKuuu. [lpaBuno  Jlenua.
OnekrporeHepatop. CrmocoObl MONMyYCHHs] DJIEKTPUYECKOW OSHEPTrUM. JIEKTPOCTAHIIMA HA
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

2.1. JlemoHCTpanuu.

DnekTpu3anus Tenl.

JIBa pojia JIEKTPUUECKUX 3apsiI0B U B3aUMOJCICTBUE 3apSKEHHBIX TEll.

Y eTpoiCTBO U IEHCTBHE 3IEKTPOCKONA.

DneKTpoCcTaTUUEeCKask MHIYKIIUS.

3aKOH COXpaHEHUS MIEKTPUUECKUX 3apsI/IOB.

[IpoBOAHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.

HcTOYHMKH MOCTOSHHOTO TOKA.

JIeCTBUS AIIEKTPUUECKOTO TOKA.

DNEeKTPUUYECKHUIN TOK B JKUJIKOCTH.

I"a3oBbIl pazps.

N3mepenne cuiibl TOka aMIepMETPOM.

N3mepenne 31eKTpuyecKOoro HarpsKEHUs BOJIbTMETPOM.

Peocrar u marasuH cCOnpOTHUBIICHUN.

B3anmopeiicTBUe MOCTOSTHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHS TOJIFOCOB MArHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmnsIT OpcTena.

MarsuTHo€e noje Toka. IeKTPOMarHur.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA.

UccnenoBanue siBIEHUS SJ€KTPOMArHUTHON WHIYKITUH.

Omnbitel @apanes.

3aBHUCHUMOCTD HaIIPaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOZHUKHOBEHHUSI.

DNEeKTPOreHepaTop MOCTOSTHHOTO TOKa.

2.2. JTabopaTopHbIe paOOTHI U OIBITHI.

OnbIThI 10 HAOTIOCHHUIO SNIEKTPU3AIUU TeNl MHAYKIUEH U PU CONPUKOCHOBEHHUU.

UccnenoBanue AeMCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.

COopka u mpoBepKa padOoThI TEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

N3mepenne u peryampoBaHue CHUIIBI TOKA.

N3mepenue u peryanpoBaHue HAPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HUIYLIETO 4YE€pe3 PE3UCTOpP, OT COMPOTHUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PEe3UCTOpeE.

OMBITHI, IEMOHCTPHUPYIOITNE 3aBUCUMOCTD JIEKTPUIECKOTO COTIPOTHUBIICHUS MPOBOAHUKA OT
€ro JUIMHBI, MJI0A U TOTIEPEYHOT0 CEUeHUS U MaTepHara.

[IpoBepka mpaBwiia CIOXEHUS HANPSHKEHWH TMPH TOCIEA0BATEIbHOM COSIWHEHUU JBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiIa 7151 CHJIBI TOKA MPU MapAJIIETbHOM COSIMHEHUN PE3UCTOPOB.
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Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UYIIEr0 Yepe3 Pe3UCTOP.

Onpenenenne MOIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HaIIPSYKEHUs Ha HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB TPU X OObEIMHEHUH U PA3/ICIICHUH.

HccenenoBanue 1eMCTBUS JJIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEJKY.

OnpITHI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI B3aMMOJEHCTBHUS KaTyIIKHM C TOKOM U
MarHuTa OT CHJIbI TOKA W HAIPABJICHUs TOKA B KaTYIIKE.

N3ydeHue neicTBUSL MArHUTHOTO I10JI HA IIPOBOJHUK C TOKOM.

KonctpyupoBanue u usydenue paboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBUraTebHONM yCTaHOBKHU.

OneITel 1O  UCCIENOBAHMIO SIBJICHUS OSJEKTPOMArHUTHOM WHAYKLIMHM: HCCIEIOBaHUE
M3MEHEHUI 3HaYEHMsI U HallPaBJICHUS MHIYKIIMOHHOTO TOKA.

COJAEPKAHUE OBYYEHMUA B 9 KJIACCE.

1. MexaHn4eCcKHue SBICHHS.

Mexannueckoe ABWKeHHe. MartepuanbHas Touyka. Cucrtema orcuéra. OTHOCHUTENIBHOCTh
MEXaHUYECKOro JABWXKEHUsA. PaBHOMepHOe mpsAMOJIMHENHHOEe JBH)KEeHHMEe. HepaBHOMepHOE
NnpsAMoOJIMHEHOe JABWKEeHHEe. CpelnHsisi W MIHOBEHHas CKOPOCTh Tejla MNpU HEPAaBHOMEPHOM
JIBIDKCHHU.

Yckopenue. PaBHoyckopeHHoe mpsiMmonuHeiiHoe aBikeHue. CBoboaHoe maneHue. OmnbITh
Tlammnes.

PaBHOMepHOE nBHXKeHHE MO OKpyx)HOocTu. [lepmon u yacrota oOpamienus. JluneitHas u
yrjoBasi CKopocTd. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

ITepBoiii 3akoH HprotoHna. Btopoit 3akon Herotona. Tperuit 3akon Hbrortona. IlpunHimn
CyNEpIO3HIIUU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHUs CKOJIbXKEHUs, CUjla TPEHUS MOKOs,
JIPYTHUE BUIbI TPEHUS.

Cuna TsKeCcTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEeHHEe CBOOOTHOTO maieHusl. J{BIKeHne
rmaneT Bokpyr Comnia. [lepBas kocmudeckast ckopocts. HeBecoMOCTh U meperpy3Kku.

PaBHOBecue maTepuanbHON TOUkH. AOCONMOTHO TBEPIOE Teo. PaBHOBecue TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynsc tena. M3meHnenue ummyinbca. Mmmynbe cuiibl. 3aKOH COXpAaHEHUS HMMITYJIbCA.
PeaktuBHOC IBHKCHHE.

Mexannyeckass paboTa ¥ MOIIHOCTh. PaboTa cunm TsKecTH, ympyroctu, TpeHusi. CBs3b
sHeprun u padotel. [loTeHmumanbHas SHEpPrusi Tena, MOIHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[loTrenumanpHas sHeprusi cxxarou npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KMHETHUECKOU
SHEPTUH. 3aKOH COXpPaHEHUs MEXaHUYECKON IHEPTUH.

1.1. JlemoHCTpanuu.

Hab6mronenrne MexaHU4eCcKOro JBMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME MyTed M TPACKTOPHUIl IBUKEHHSI OJHOTO U TOTO K€ TeJla OTHOCUTEIIBHO Pa3HbIX
TeJl OTCUéTa.

N3Mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.

UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO IBUKEHUS.

Habnronenne ABMXEHUS TeNa MO OKPY>KHOCTH.

HaGnronenne MexaHM4eCcKuX SBICHHUM, TPOUCXOISIINX B CUCTEME OTCUETa «Tenexkay npu
€€ paBHOMEPHOM H YCKOPEHHOM JIBI)KEHUU OTHOCUTEIHHO KaOuHEeTa PU3UKH.

3aBUCHMOCTH YCKOPEHHS TeJla OT MacChl TeJa M IEUCTBYIOIIEH Ha HETO CHUIBI.

Habmronenue paBeHcTBa CUIT IPU B3aUMOJICHCTBUU Tell.

N3MeHeHue Beca Tena Npu YCKOPEHHOM JIBH)KEHUH.
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[Tepenaya nmmysbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3oBanus 3HEPTUH NPH B3aUMOACHCTBUH Tell.

CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHune UMITyJIbca IPU a0COIIOTHO YIPYIOM B3aUMOAECHCTBUH.

HaGntoneHne peakTUBHOTO IBUKEHMSL.

CoxpaHeHue MEXaHU4eCKOH SHEPTHH ITPU CBOOOTHOM Ma/ICHHUH.

CoxpaHeHne MEXaHMYECKON YHEPIUH TP IBHYKEHUH TeJja M0, JEHCTBUEM NIPYKUHBIL.

1.2. JJaboparopHbie paOOTHI U OIBITHL.

KoHcTpynpoBaHue Tpakra /Ui pa3roHa U AAJbHEHIIEr0 paBHOMEPHOIO JBH)KECHUS LIapuKa
WIM TEJIEKKHU.

OmnpeneneHue cpeIHEH CKOPOCTH CKOJIbKEHUsS OpyCKa WM IBUKEHHUS LIapUKa 10 HAKIIOHHOHN
IJIOCKOCTH.

Onpenenenne yCKOPeHUs TeJa IPYU PaBHOYCKOPEHHOM JBM)KEHUU 110 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTHM OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBM)KEHUU 0€3
HA4aJIbHOU CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiv MPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HaYalIbHOW CKOPOCTH Iy TH
OTHOCSTCS KaK psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOINE IIPOMEKYTKHA BPEMEHH OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO JJABJIECHMUSL.

Onpenenenne k03 uineHTa TpeHUs! CKOIbKEHHSL.

Onpenenenue KECTKOCTU NPYKUHBI.

Omnpenenenue paboThl CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUXKEHUU TeJIa 110 TOPU30HTAIBHOM
MOBEPXHOCTH.

Omnpenenenue pabOThl CHJIBI YHOPYTOCTH MpU MOIBbEME TIpy3a C HCHOJIb30BAHUEM
HEIOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3y4enne 3aKk0Ha COXpaHEHUs] SHEPTUU.

2. Mexannyeckue KoieOaHus U BOJHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBbIE XapaKTEPUCTUKHU KojeOaHMH: MEpHoJ, 4YacToTa,
aMIMTyna. MarematndeckKuil W NPYKMHHBIA ~ MasTHUKH. [IpeBpamieHue dSHepruv Ipu
KoJ1e0aTeIbHOM JIBUKEHUU.

3aryxaromue KoneOaHusi. BriHyxkneHHble KojeOaHus. PezonHanc. MexaHndyeckue BOJIHBI.
CBolicTBa MexaHN4eCcKUX BOJIH. [Ipo/1osibHBIE M TONEpeuHbIe BOJIHBL. JJIMHA BOIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHu4ecKHe BOJIHBI B TBEPJIOM TeJ€, CEHCMUYECKHE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yIbTpa3ByK.

2.1. JleMOHCTpaIwH.

Habntonenue koneOaHuit Tes moJ 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmonienue xosnebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HabmtoneHne BBIHYKACHHBIX KOJeOaHUH U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOIH (HA MOJENHN).

HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

2.2. JTabopatopHble paOOThI U OIBITHI.

Omnpenenenre 4acToThl U Meproia KoineOaHuil MaTeMaTHYecKoro MasTHUKA.

OmnpeneneHne 4acTOThI ¥ EpHOAA KosleOaHU MPY>KUHHOTO MasTHUKA

HccnenoBanue 3aBUCMMOCTH MepHoOJa KoueOaHUI MOABEHIEHHOIO K HUTU Ipy3a OT JUTMHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH NIeproAa KojJeOaHui Ipy>KMHHOTO MasiTHUKA OT MaccChl rpy3a.

IIpoBepka HE3aBUCHMMOCTH Tepuojia KojeOaHWi Ipy3a, MOABEIIEHHOIO K HUTH, OT MaccChl
rpy3a.

OMnBITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh MepHoja KojaeOaHUH MPYyKMHHOTO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKUHBI.

3. DNEeKTPOMAarHuTHOE MOJIE U 3JI€KTPOMAarHUTHBIE BOJIHBI.
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DJIEKTPOMAarHUTHOE T0JIE. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH.
[IIxana 3neKTpoMarHUTHHIX BOJIH. MCTIOIB30BaHe 3JIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJHOBBIE CBOMCTBA CBETA.

3.1. leMoHCTpanuu.

CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

BosiHOBBIE CBOICTBA CBETA.

3.2. JlabopaTtopHbie pabOTHI U OTIBITHI.

W3y4eHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TTIOMOIIIBIO MOOMIIBHOTO TeleoHa.

4. CBETOBbIC SIBJIICHUSA.

JlyueBas Mmonenb cBeta. Mcrounuku cseta. [IpsMosinHENHOE pacnpOCTpaHEHHE CBETa.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

[Tpenomiienue cBera. 3aKOH IpenomiieHUs cBeTa. 1loHOe BHyTpeHHee OTpa)KeHUE CBETA.
Hcnonbs30BaHue MOIHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B muH3e. OnTrdeckas cuctema oroarnmapara, MUKPOCKOTA U TEJIECKOTa.
I'na3 xak onrruueckas cucrema. biM3opyKkocTh U JalbHO30PKOCTb.

Pasnoxenne 6enoro cera B criektp. OnbiTel HetoToHa. CiiokeHue CreKTpaIbHBIX IIBETOB.
Jucnepcus cera.

4.1. JlemoHCTpanumu.

[IpsiMonuHeItHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tomrydenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xon rydeit B coOuparomiei TuHse.

Xox J1ydeil B paccenBarolei JIMH3E.

[Tony4yenne n300paxeHNUH C MOMOIIBIO JIMH3.

[Tpunuumn neiictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mopens rnasa.

PasnosxeHnue 6enoro cBera B CHEKTP.

[Tosrydyenue 6enoro cBeTa NpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

4.2. JTabopaTopHble pabOThI U OIBITHI.

HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXKEHHsI CBETOBOTO JIyya OT yTJjla Ma/eHusl.

W3ydeHne xapakTepuCcTHK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalie.

HccnenoBanue 3aBUCHMOCTH YIJIa TNPEIOMJIEHMSI CBETOBOIO Jiyya OT yrjia NaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tomyuenue n300paskeHHit ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne HOKyCHOTO PacCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OMBITHI 110 PA3I0KEHUIO OEJIOTO CBETA B CIEKTP.

OMBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIEC (DUIBTPHI.

5. KBanToBsie siBieHMUS.

OmnswiTel Pesepdopna u mmanerapuas monens atoma. Mogens aroma bopa. Hcmyckanue u
MOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PagmoaktuBHOCTh. AJbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas ™ogens aromMHoro siapa. WM3orombel. PannoaktuBHBIE mnpeBpamieHus. llepuon
noyrypacrnaja aTOMHBIX sIZIep.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO M MAaCCOBOTO YHCEN. DHEPIHs CBS3H
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peaknuu cuHTe3a u neneHus saep. cTouHuKU sHEpruu
CouHiia 1 3BE31.

Snepnas snepretuka. JleiicTBUS paAMOAKTUBHBIX U3TYUYEHUHN HA )KUBbIE OPTaHU3MBI.

5.1. JlemoHcTpamumu.

CHexTpsl U3I1y4eHUs U TIOTJIOLIEHHUS.

CrexTpsl pa3TuIHBIX Ta30B.
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CnekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINX U3ITYUCHHH.

Perucrpanus u3nydeHus: IpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

5.2. JJabopaTopHbie paOOTHI U OIIBITHI.

Habnronenune CrijionIHpIX M TUHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

HccnenoBanne TpPEeKOB: HU3MEpPEHHE SHEPTUM YacTULBI IO TOPMO3HOMY myTH (1O
¢dororpadusm).

6. [ToBTOpHUTEIBHO-0000IIAIOIITUI MOTYJIb.

[ToBTOPUTENBEHO-0000IIAOIINN MOTYJIb IPEIHA3HAYCH ISl CUCTEMATH3AIUU 1 0000IIeHHUs
MPEIMETHOTO COJIEP>KAaHUSI U OIbITa JAEATEIbHOCTH, MPUOOPETEHHOTO NMPU M3YyUYEHUHU BCEro Kypca
¢u3uKy, a TaKKe Ui MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy MO (u3HKe s
00y4Jaronuxcs, BEIOPaBIINX 3TOT y4eOHBIN MpeIMeT.

[Tpu u3yyeHUn TaHHOTO MOJYJISl PEaTU3yIOTCS M CUCTEMAaTU3UPYIOTCA BUBI JESITEIbHOCTH,
HA OCHOBE KOTOPBIX 00ECIIeUnBACTCS JOCTUKEHUE MPEIMETHBIX U METANPEAMETHBIX TIAHUPYEMBIX
pe3yabTaToOB O0y4eHHUs, (POPMHUPYETCS] €CTECTBEHHO-HAY4YHAs I'PaMOTHOCTh: OCBOCHHME HAayYHBIX
METOJIOB HCCIIEJIOBAHUS SIBICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHHUSMU OOBACHATH
¢du3nveckue SBICHUS, MPUMEHSS MTOJTyUYeHHbBIE 3HAHUS, PEIIaTh 33Ja4, B TOM YUCIIE KAUeCTBCHHbIC
U DKCIIEPUMEHTAIbHbIE.

[IpyHIMIIHATBEHO NEATENbHOCTHBIN XapaKTep JaHHOIO MOYJISI PealIn3yeTcs 3a CYET TOr0, 4TO
o0Oy4aromirecs BHIMOIHSIIOT 33aHts], B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBIICHATH (PU3NUECKHE SBIICHHUS B
OKpYKaroIlei MPUpoe U OBCEIHEBHOM JKU3HH;

WCTIOJIB30BaTh HAYYHBIE METOJbI MCCIECNOBAHUS (DU3MUYECKUX SBICHUW, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUYECKUX BBHIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI HambOoJyiee Ba)KHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpuMep, MPaKTUYECKOTO HCIOIB30BAaHUS PA3IMYHBIX MCTOYHHMKOB HHEPrHMH HA OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB SHEPTHUH.

Kaxxgas w3 Tem [daHHOTO MOJyJs BKIIOYAET HSKCIEPUMEHTAIbHOE UCCIIEJOBAHHE
oboOmraromiero xapakrepa. Moaynb 3aBepiiaeTcs MPOBEACHUEM TUAarHOCTUYECKON M OIEHOYHOU
paboThI 32 Kypc OCHOBHOT'O OOIIIET0 00pa30BaHMUS.

[Tnanupyemble pe3ynbTaThl OCBO€HUS (U3HUKHU (0a30BbI YPOBEHb) HAa YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus.

Nzydenune pus3nku Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa30BaHMUs HAIPABIEHO HA IOCTHIKECHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.

B pesynpraTe wu3ydeHuss (QU3MKH HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHs ¥
oOyuarorierocst OyyT c(hOpMUpPOBaHbI CIETYIOIINE JINYHOCTHBIE PE3YJIbTaThl B YACTH:

1) maTpUOTHYECKOTO BOCIIUTAHUSI:

IPOSIBJICHUE HMHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hu3nyeckoi
HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUHCKUX YUEHBIX-(DU3HKOB;

2) TpaXXIAaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAYUMBIX U ITHUUYECKUX
npo0JeM, CBI3aHHBIX C TPAKTUISCKUM IIPUMEHEHUEM TOCTHKEHUH (PH3HKH;

0CO3HaHME BA)KHOCTU MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B JESITEIBHOCTH YUEHOTO;

3) 3CTETHYECKOTO BOCITUTAHUS:

BOCIIPUSITHE ICTETHUECKUX KadecTB (PU3NYECKOH Hayku: €€ TapMOHMYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IECHHOCTH HAYYHOTO TTO3HAHMS:

OCO3HAHHE IEHHOCTH (PU3MUYECKOW HAyKH KaK MOIIHOTO HWHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAYKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;

pa3BUTHE HAYYHOH JIF0O03HATEIIEHOCTH, HHTEPECa K HCCIIE0BATENLCKOM e TeTLHOCTH;
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5) popmupoBaHUs KyJIbTYPHI 3M0POBbS K SMOIMOHATIBHOIO 01aromoIyyus:

OCO3HAHME LIEHHOCTH 0e30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU IMpaBuil 0€30MacHOr0 MOBEACHHUS Ha TPAHCIOpPTE, Ha JOpOrax, € JJIEKTPUYECKUM U
TEIJIOBBIM 00OPYIOBAHUEM B IOMAIIIHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTh HaBbIKA PeQIICKCHH, PU3HAHKUE CBOETO MpaBa Ha OMIMOKY U TaKOTo Ke
npaBa y Apyroro 4ejJoBeKa;

6) TpyI0BOrO BOCIIUTAHHUS:

7) aKTUBHOE ydYacCTHE B PCIICHHHM MPAKTHYCCKUX 3a1ad (B pPaMKax CEMbH,
o0pa3oBaTeNbHOIl  OpraHM3alMM, HACEJICHHOrO0  IyHKTa, POIHOrO  Kpas)
TEXHOJIOTUYECKON M COLMATBbHON HANpPaBICHHOCTH, TPEOYIOUIMX B TOM YHCIE U
buznyecKux 3HAHMUIA;

MHTEpPEC K MPAKTHIECKOMY M3YUEHUIO POECCHii, CBSI3aHHBIX ¢ (DU3UKOIA;

8) 9KOJIOrMYECKOr0 BOCIIUTAHUS:

OpUEHTAIsl Ha MNpUMEHeHWe (U3MYECKUX 3HAHWA i1 pelIeHHs 3a1ad B 00JacTu
OKpYy Karollel cpeibl, IUIAHUPOBAHMS TOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUM IS
OKpY>KarollIel Cpeibl;

OCO3HaHHE T1100aTBFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

9) amanTanuu K K3MEHSIOIIUMCS YCJIOBHSIM COLMAIIbHOM U TIPUPOIHOM CPE/IbI:

NOTPEOHOCTH BO B3aMMOJCHCTBUM MTPH BHITIOJTHEHUH UCCIIEIOBAHUH U IPOEKTOB (PU3NUECKON
HaIPaBJICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHUX;

MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO e TebHOCTD;

OTPeOHOCTH B (DOPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHUCIIe (OPMYITUPOBATH HJICH, TOHSTHSI,
TUIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JIacTH (DU3HKH;

IUTAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

CTPEMJICHHE aHAJTM3UPOBATH U BBISBISTH B3AMMOCBSI3H MPUPOJIBI, OOMIECTBA M IKOHOMUKH, B
TOM YHUCJIE C UCTIOJIb30BaHUEM (PUZNYECKUX 3HAHMIA;

OIICHKA CBOMX JCHCTBHI ¢ Y4ETOM BIHUSHHUS Ha OKPYXKAMOIIYIO CpPeay, BO3MOXKHBIX
rJ100aMbHBIX TOCTEACTBUM.

B pesynprare wu3ydyeHus QPUIMKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ¥
oOyuatomerocsi  OyaytT  cOpMUPOBAaHBI  MeETAampeAMETHbIE  PE3yJbTaThl,  BKJIIOYAIOIINE
MM03HABATEIbHBIC YHHUBEPCATbHBIC YICOHBIC ICHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATBHBIC yIeOHBIC
NeNCTBUS, PETYISATUBHBIE YHUBEPCAbHBIE YUeOHbIE CHCTBUS.

OBnajieHe YHUBEPCATBHBIMU YUYCOHBIMU TO3HABATEILHBIMH JICHCTBUSMHU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

BBISBJISITh M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKN OOBEKTOB (SIBJICHHIA);

YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCHU(PHUKAIMU, OCHOBAHUS IJIsi OOOOIICHUS U
CpaBHCHHS,

BBISIBJISITH 3aKOHOMEPHOCTHM W TIPOTHBOpPEUMs] B paccMaTpuBaeMbIX (akTaX, MAHHBIX U
HAOJTIOICHUSX, OTHOCAIINXCS K (PHU3UICCKUM SIBIICHUSIM;

BBISIBJISITH MIPUYMHHO-CJIEICTBEHHBIE CBS3M TMPH HW3YYeHUH (GUINYECKUX SBICHUN U
MIPOIIECCOB, TIPOBOIUTE BBEIBOJIBI C MCIIOJIb30BAHUEM JISTYKTUBHBIX ¥ MHIYKTHBHBIX YMO3aKITIOUCHHIA,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BETUYHH;

CaMOCTOSITENIbHO BBIOMpaTh Croco0 pemieHus yuyeOHOW (u3nueckod 3amgaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BBIOOp HamOoJee MOAXOIANIETO C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHECR).

2) 6a30BBIC UCCIIEIOBATENLCKUE JCHCTBHS:

HCII0JTb30BaTh BOMPOCHI KaK HCCIICIOBATEIILCKIIT HHCTPYMEHT TIO3HAHHS,

MPOBOAMTH IO CaMOCTOSITENILHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXKHBIA (hU3HUeCKUid
HKCIIEPUMEHT, HEOOIBIIIOE NCCIIeIOBAaHNE (DU3HMUECKOTO SIBJICHHUS;

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(POpPMAIMIO, TOIYYCHHYIO B XOJE
WCCIICIOBAHHSI WJIH SKCIICPUMEHTA,;
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CaMOCTOSITENIbHO (POPMYJIUPOBaTh OOOOIIEHHUS M BBIBOABI 10 PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJII0ICHNUS, ONIBITA, NCCIICAOBAHMS,

IIPOrHO3UPOBATh BO3MOYKHOE JajbHeHIee pa3BUTHE (PU3NYECKMX IIPOLIECCOB, a TaKkKe
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

3) pabora ¢ uHbopmaIuei:

IPUMEHSATh PAa3JIMYHbIE METOMAbI, HMHCTPYMEHTBHI M 3alpoChl IPH MOUCKE M O0TOOpe
MH(POPMALIMU WU JTaHHBIX C YYETOM IIPEUI0KEHHON yueOHOoM (pu3nueckoit 3a1aun;

aHAJM3UPOBATh, CUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATH UHPOPMALIUIO PA3IUYHBIX BHJIOB
1 GOopM IIpeCTaBICHMS;

CaMOCTOSITENILHO BBIOMpaTh ONTHUMAJIbHYIO (OpMy TpeAcTaBiIeHUs HHOOpPMAIMH |
WIITIOCTPUPOBATh PelIaeMble 3a7a4l HECIIOKHBIMU CXEMaMH, MarpaMMaMu, HHOHW rpagukoi U ux
KOMOHWHAILIUSIMHU.

OBginazieHne YHUBEPCAIbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU J€HCTBUSAMMU:

1) oGmienue:

B XOZle 00CYXJeHHs y4eOHOIro Marepuania, pe3yibTaToB Ja0OpaTOPHBIX PadOT U MPOEKTOB
3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYX/JaeMOW TEeMbl M BBICKA3bIBAaTh WJEH, HAIlCJICHHbIC Ha
pelleHre 3a7auil U NoJiep)kaHue 0i1aroxkenareaIbHOCTH OOLIeHNUS;

COIOCTABJIATH CBOM CYXKJIEHUS C CYXICHUSIMH JPYTHX YYaCTHUKOB JUaiiora, OOHApYKHBATh
pasyn4ue U CXOJCTBO NO3ULIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOIMYHO NPEACTABIATh PE3YIbTaThl BBINOJIHEHHOIO (PU3UYECKOr0 OIbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA).

2) COBMECTHAs IESTEIILHOCTD (COTPYIHUYECTBO):

MOHMMATh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAH/IHOW M WHIMBHIYaJbHOH pabOTHI MpHU
peLIeHUH KOHKPETHON (U3UYECKOM poOIeMBbl;

MIPUHUMATD LI COBMECTHOM JIEITETLHOCTH, OPTaHU30BbIBATh EHCTBUS MO €€ JOCTHKEHHIO:
pacIpenesaTh poiu, 00CyKIaTh MPOLECCHl U PE3yIbTaThl COBMECTHOM pabOThl, 06001aTh MHEHHUS
HECKOJIbKUX YEJIOBEK;

BBINOJIHATh CBOK 4YacThb pabOThl, JIOCTUIas KauyeCTBEHHOI'O pe3yJsibTaTa II0 CBOEMY
HAIpaBJICHUIO ¥ KOOPAMHUPYS CBOU JCHCTBHSI C IPYTHMH WICHAMHA KOMaH/IBI;

OLIEHUBAaTh KaueCTBO CBOETO BKJIaZa B OOMIMI MPOXYKT MO KPUTEPHSIM, CaMOCTOSATEIBHO
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

OBnajzieHe YHUBEPCAIbHBIMU YU€OHBIMU PETYIISATUBHBIMU JEHCTBUAMU:

1) camoopranuszanusi:

BBISIBJIAT MPOOJIEMbI B KM3HEHHBIX M YYEOHBIX CHTyalMsX, TPeOYIOUMX A pEeHIeHUs
(bu3nyecKuXx 3HaAHMI;

OPHEHTUPOBATHCS B PA3IMUHBIX MOJIX0AAX MPUHATHUS pellieHUH (MHIUBUIyaIbHOE, IPUHSATHE
pelIeHys B rpynne, NpUHITHE PEeIlIeHUH TPYyIo);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pelleHus (u3nueckod 3agauyd WM  IUIaHa
UCCIIEIOBAHMS C YUETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npejJiaraéMble BapuaHThl peIleHUi;

IIPOBOAUTH BHIOOP U OpaTh OTBETCTBEHHOCTH 3 PELICHHE.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY CUTYallMU | MpeyIarath TuiaH e€ N3MEHEeHHUS;

OOBSICHATh TMPUYUHBI JOCTHXKEHHS (HEIOCTHIKEHHS) pe3yJIbTaToB JESTEeIbHOCTH, JaBaTh
OLICHKY MTPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCJIE€ B XOJ BBINOJIHEHUS (PU3UUECKOTO
WCCIIC/IOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, W3MEHHBIIUXCS CHUTYaIlHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIHUX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3yNIbTATA SN U YCIOBHSIM.

3) SMOIMOHAJILHBIA UHTEIJIEKT:
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CTaBUTh ce0s1 Ha MECTO JIPYroro yejoBeKa B XOJ€ CIopa WM AUCKYCCHUU Ha HAyYHYIO TEMY,
MMOHNMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

4) npuHsTHE C€0s U IPYTUX:

NPU3HABATh CBOE MPABO HA OLMIMOKY MPU peIIeHHH (PU3MUECKUX 3a/1a4 UM B YTBEPIKICHUAX
Ha Hay4YHbIE TEMbI U TAKOE K€ MPaBO JIPYroro.

IIpeaMeTHbIE pe3yabTaThl 0CBOEHHS MPOrpaMMbl 1o ¢usnke (0a30Bblil ypOBEHbD).

IIpenmeTHbIe pe3yJbTaThl OCBOEHHSI NMPOrpaMMbl Mo Gu3NKe K KOHIY 00yYyeHUst B 7
KJjlacce:

[IpenmeTHbIle pe3ynbTaThl Ha 0a30BOM YpPOBHE AOJKHBI OTpa)xarb CHOPMUPOBAHHOCTH Y
o0yyJaromuxcs yMEeHUI:

MCIIOJIb30BaTh MOHATUA: (PU3MUECKHe U XMMHUYECKUE SBJICHUS, HAOIIOAeHUEe, YKCIIEPUMEHT,
MOJIeNIb, TUIOTE3a, CAMHUIBI (PU3UYECKUX BEIWYHMH, aTOM, MOJEKYJa, arperatHble COCTOSHUS
BeuiectBa (TBEpAOE, KUAKOE, Tra3o00pa3HOe), MEXaHMYeCKoe JBM)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOPHS, paBHOACHCTBYOIAs cuil, Aedopmanus (ynpyras,
IJIaCTUYECKAas), HEBECOMOCTb, COOOIIAIOLINECS COCY/IbI;

pasnuyath siBieHus (quddysus, TerioBoe ABMKEHHE YACTHUIl BEIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKCHHE, NHEPIIH, B3aUMOICHCTBUE TEJI, pAaBHOBECHE TBEPABIX TEI C
3aKpEeIUIEHHON OCBIO BpallleHUs, Tepeada AaBlIeHUS TBEPIBIMU TEIaMH, KUJKOCTSIMH U Ta3aMH,
aTMocepHoe JaBieHHe, MIaBaHUe TeJl, MPEeBpalleHUs MEXaHHUYECKON YHEPrHH) MO OMUCAHUIO UX
XapaKTepHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUYECKUX SBICHUI B OKPY>KAIOUIEM MUPE, B TOM
yrcie GU3NIeCcKre SBJICHUS B IPUPOAEC: PUMEPHI IBUKECHHUS C PA3IMYHBIME CKOPOCTSIMH B KHBOU
U HEKUBOW MPUPOJE, NCHCTBHE CUJIBI TPEHUS B MPUPOJE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO
JaBJICHHs] Ha JKUBOM OpPraHU3M, IUTaBaHUE PHIO, PHIYAard B TEJIEe YEIOBEKa, IIPHU 3TOM IEPEBOIHUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIACNATH CYIIECTBEHHBbIC CBOMCTBA (IpHU3HAKK) (PU3UUECKHUX
SIBIICHHI,

OMKCHIBATh WM3YUYCHHBIC CBOMCTBA Tel M (DU3MYECKHUE SIBJICHUS, HCIOIB3YsS (U3HUecKue
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHIIa
yIOPYTOCTH, CUJIa TSKECTH, BEC Tella, Cuiia TPEHUs, JaBjeHue (TBEPIOTo Tena, KUIAKOCTH, Tasa),
BHITAJIKMBAIOIIAsl CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHIIBI,
KO3 QHIUEHT MOJIE3HOT0 JeHCTBUS MEXaHU3MOB, KHHETHYECKasi U MOTEHLUAIbHAS 3HEPrus), Ipu
OTIMCaHWHU MTPABUIIBHO TPAKTOBATH (DU3UUYECKHIA CMBICI UCIIOIB3YEMbIX BEIMYMH, UX 0003HAUYEHUS U
eMHUIBl (U3NYECKUX BEJIUYMH, HAXOOUTh (DOPMYIIBl, CBS3bIBAIOIIME JAHHYIO (PU3HUECKYIO
BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpPapUKH HM3YUCHHBIX 3aBUCHMOCTEH (PHU3MUECKuX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NUECKHUE SBICHHUS WM TIPOLIECCHI, UCIONB3Ys IpaBHiIa
CIIO’KEHMs CWJI (BJIOJIb OJHOU MpsiMOM), 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIIO
paBHOBecHsl pbruara (0J0Ka), «30JI0TO€ MPaBWIIO» MEXAHHKH, 3aKOH COXPAHEHHS] MEXaHWYEeCKOU
SHEpIuu, IpU 3TOM JIaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMCHIBATh €M0 MaTEMaTHYECKOe
BBIpa)KEHUE,

OOBSICHATH (pU3MUECKHE SIBIICHUS, MPOLIECCH U CBOMCTBA TeJl, B TOM YUCIIE U B KOHTEKCTE
CUTyalluii TPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPHUUYMHHO-CICIACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE W3 1—2 JOrMYecKMX LIaroB C HMCIOJIb30BaHUEM 1—2 M3Y4YEHHBIX CBOWMCTBA
(bU3UYECKUX SBICHUHN, GPU3HMUECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pewath pacuéTHbIe 3a7au B 12 1eHCTBUS, HCIIONB3Ys 3aKOHBI U (hOPMYJIbI, CBSI3BIBAIOIINE
¢du3nveckre BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBUS 3a/la4yd 3allMChIBaTh KpPaTKOE YCJIOBHE,
MOJICTABIATh (PU3UYECKHE BEIHMYUHBI B (DOPMYJBI M MPOBOIUTH PacuéThl, HAXOAUTH CIPABOYHBIE
JaHHBIEe, HEOOXOIUMBIE JIJISl PEIICHUS 33/1a4, OIICHUBATh PEATMCTUYHOCTD MOJTYYCHHOH (pr3mueckon
BEJIMYUHBI;

pacrio3HaBath MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPHU MTOMOIIH (PU3HUECKUX METOIOB, B
ONMCAaHUM HCCIEIOBAHUS BBIACIATH IpPOBEpIEMOE MPEANONIOKeHUue (TUIOTEe3y), pa3iuyaTrb M
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MHTEPIPETUPOBATH MOJYyYEHHBIH pe3ysIbTaT, HAXOAUTh OIIMOKH B XOZ€ OIbITA, IPOBOAUTH BBIBOJIbI
II0 €ro pe3yJibTaTam,

IIPOBOJIUTH OIIBITHI 110 HAOMIONEHUIO (GU3NYECKUX SIBICHUN WM (GU3NYECKUX CBOMCTB TEIl:
dbopMyIHpoBaTE TPOBEPSEMbIC IPEANOJIOKEHHUS, COOMpaTh YCTAaHOBKY U3 TPEAJIOKEHHOTO
000py10BaHUs, 3aIUCHIBATH X0/ ONbITA U (POPMYIUPOBATH BHIBOJIBI,

BBINIOJIHATE TIPSIMBbIE M3MEPEHHUsI PACCTOSHHS, BPEMEHH, MacChl Tena, 00b&éMa, CWIBI U
TEeMIIepaTypbl C HCIOJIb30BAHUEM AHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aIUCHIBATh IOKA3AHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTFOTHON MOTPEITHOCTA U3MEPEHUIA;

IIPOBOJIUTh HCCIIEIOBAaHME 3aBUCHUMOCTH OJHOM (pU3MUYECKOW BEIUYMHBI OT JpPyroil c
MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHH (3aBUCHUMOCTH IIyTH PAaBHOMEPHO IBUXKYIIETOCS Tejaa OT
BPEMEHHU JIBWKCHMs Tela, CHJIbl TPEHUs CKOJIbKEHHS OT Beca Tejla, KauecTBa 00pabOTKu
IIOBEPXHOCTEH TEI U HE3aBUCHMOCTHM CWJIbI TPEHHUS OT IUIOLIAAM CONPUKOCHOBEHMS TE€J, CHUJIbI
YHOPYTOCTH OT yAJIMHEHUS NPYKHUHbI, BEITAIKUBAIOIIEH CHiIbl OT 00bEMa NOrpyKEHHON YacTH Tea U
OT IUIOTHOCTH HUJAKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Te€jla, OT INIyOMHBI, Ha KOTOPYIO
HOTPY>KEHO TeJI0, YCIOBUN IUIaBaHUs Tel, YCIOBUM paBHOBECHUS pblyara M OJIOKOB, y4acTBOBaTh B
IUTAHUPOBAHUM Y4eOHOTO HMCCIEOBaHUs, COOMPATh YCTAHOBKY W BBIIOJHATH M3MEPEHHs, CIEAys
IPEUI0KEHHOMY IIJIaHy, GUKCUPOBATh PE3yJIbTAThl I0JIy4€HHON 3aBUCUMOCTH (PU3UUECKUX BETUUNH
B BUJIC TIPEVIOKEHHBIX TaOJHII U TpaHKOB, TPOBOAUTD BBIBOBI 10 PE3yJIbTaTaM UCCIIETOBAHHUS;

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS GPU3NUECKUX BEIMUYUH (IUIOTHOCTD BEIIECTBA XKHUIKOCTH U
TBEP/OrO Teja, CUJIa TPEHUS CKOJIbKEHHUS, 1aBJICHUE BO3/lyXa, BHITAJIKUBAIOIIAs CUIIA, IEHCTBYOIAs
Ha MOrpyXEHHOE B JKUAKOCTh TENO, KOAPPHUIHUEHT MOJE3HOrO AECUCTBHUS MPOCTHIX MEXaHU3MOB),
clenysl IpeUI0KEHHON HHCTPYKLMU: [IPH BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOU BEJIMYUHBL;

coOJII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH paboTe ¢ 1abopaTopHBIM 000y IOBAaHHUEM;

UMETb MpeACTaBICHUE O MPUHIMIIAX JAESHCTBHS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOILAOLIUECS COCYAbl, 0apOMETP, pblYar, OABM>KHbII U HENOIBUKHBIN
0J10K, HAaKJIOHHAs! IIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS U3YyUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C
UCMOJIb30BAHUEM UX OIHUCaHHUA (B TOM YHCIE: MOALIMIIHUKM, YCTPOMCTBO BOJONPOBOAA,
TUIPABIMYECKUN MPEecc, MAaHOMETP, BBICOTOMED, IOPIIHEBOM HACOC, APEOMETP), UCIIONb3YsI 3HAHUS
0 CBOMcTBaxX (PU3MUYECKUX SIBICHUI U HEOOXOMMBbIE (PU3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEPaX ) MPAKTUYECKOTO UCII0Ib30BAHUS
¢u3nUecKux 3HaAHUN B MOBCETHEBHOM XM3HM JUIs oOecrieyeHus: 6e30MacCHOCTH MpH OOpaIleHuH C
npubopaMu M TEXHUYECKHMHU YCTPOHMCTBAMH, COXpPAHEHHs 3/0pOBbs U COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILIEH CPELE;

OCYIIECTBIATH OTOOP HUCTOYHUKOB MH(popManuu B IHTEepHETE B COOTBETCTBUU C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUI U IIyTEM CPAaBHEHUS Pa3IMYHbIX HCTOYHUKOB
BBIIETISATH HHPOPMAIUIO, KOTOPAsl ABJISIETCS IPOTUBOPEUMBOM UM MOXKET OBITh HEZOCTOBEPHOIL;

UCMOJb30BaTh TNPH BHIMOJIHEHUN YYEOHBIX 33JaHUN HAyYHO-NOMYJIIPHYIO JIUTEpaTypy
(bu3NYECKOr0 COJIepKaHus, CIIpaBOYHbIE MaTepHalbl, pecypchbl ceTi MHTepHeT, BiajeTh npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(POpMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKHEe MUCHMEHHBIE M YCTHBIE COOONICHHWS Ha OCHOBE 2—3
UCTOYHHUKOB MH(pOpMAIIUY, B TOM YUCIIE TyOIMYHO MPOBOAUTEH KpaTKHE COOOIIEHUs O pe3ysbTaTax
MIPOEKTOB UJIM yUEOHBIX UCCIEA0BAHUMN, TPH 3TOM IPaMOTHO HUCII0JIb30BATh U3yUEHHBIN MOHATHUIHBIN
anmapar Kypca (pU3UKHU, COIPOBOXK/IATh BHICTYIUIEHHE MTPE3eHTAINEH;

MIPY BBITIOJTHEHUH YUYE€OHBIX TPOEKTOB U UCCIIEI0BAaHUH pacipeesaTh 00sS3aHHOCTH B TpyIIIe
B COOTBETCTBMM C IIOCTaBICHHBIMU 3aJadyaMH, CIEAWTH 3a BBINOJIHEHHEM IUIaHA JAEUCTBUH,
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JAESITEIbHOCTh TPYMIbI, BBICTPAWBAaTh KOMMYHHKATHBHOE
B3aMMOJIEICTBHE, yUNTHIBasi MHEHUE OKPYKAIOIIHX.

IIpeameTHbIe pe3yabTaTbl OCBOCHUS NMPOrpaMMmbl M0 GU3MKe K KOHLY o0yueHusi B 8
KJ1acce:
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[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YpPOBHE AOJKHBI OTpa)arb CHOPMUPOBAHHOCTH Y
o0yyaromuxcs yMEeHUi:

MCIIOJIb30BATh IMOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE IBH)KEHHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHHSI BEIECTBA, KPHCTAUIMYECKWE M aMop(dHBIC Teja, HACHILEHHBIA |
HEHACBIIICHHBIA TMap, BJIAKHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSS DHEPIUs, TEIIOBOU
JBUTaTeNb, JJIEMEHTAPHBINA JJIEKTPUUECKUI 3apsij, SJCKTPUYECKOEe T0Je, TPOBOJHUKU U
JUBJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pa3nuyath SBJICHUS (TEIJIOBOE pacIIMpEeHHEe U CKaTHe, Terwlonepeaaya, TerIoBOe
paBHOBecHE, CMauyuMBaHWE, KaNWULIPHbIE SBICHHS, UCHAapeHue, KOHICHCALUs, IUIaBJICHHE,
KpUcTayum3anus (OTBepAECBaHUE), KHUIIEHUE, TeIulonepenavya (TEerIonpoOBOJIHOCTh, KOHBEKIIHSA,
U3IIyYeHHue), JJIEKTpU3alus TeJ, B3aUMOJEHCTBUE 3apsiioB, JACWUCTBUSA JJIEKTPUYECKOTO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aUMOJICHCTBHE MAarHUTOB, JACHCTBHE MarHUTHOTO IOJI HAa MPOBOJHHK C
TOKOM, 3JIEKTPOMAarHUTHAasi MHAYKIIMS ) TI0 OTUCAHHIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3UUECKHUX SBJICHHUM B OKPYXAlOIIEeM MUpPE, B TOM
yrcie (U3NYECKHe SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KANMJUIAPHBIC SBICHHS B
MpHUPOJIe, KpUCTAIbl B mpupoje, uznydeHue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHHMe POCHI, TYMaHa, MHEs, CHETa, DJIEKTPUUYECKHE SIBICHUS B aTtMocdepe, dJIEKTPUIECTBO
KUBBIX OpPraHU3MOB, MarHUTHOE T0JIe 3eMJTu, Apei( MOITIOCOB, POJIb MATHUTHOTO MOJIS Ui KU3HH
Ha 3emJie, TOJSPHOE CHSTHHE, IIPH ATOM MEPEBOANTH MPAKTHUECKYIO 331ady B yUeOHYIO, BBIICISATh
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUII;

OIMCBHIBATh W3YYEHHBIC CBOWCTBA TEN M (PU3MUECKUE SIBJICHUS, UCTONB3Ys (pu3mueckue
BEJIMYMHBI (TemIepaTypa, BHYTPEHHSISI SHEPTUs, KOJUYECTBO TEIUIOTHI, YIelbHas TEII0EMKOCTh
BEIIECTBA, yJeNbHas TEIJIOTa IUIaBJICHHS, yIeIbHAs TEIUIOTa Mapoo0pa30BaHus, yaelbHas TeIIoTa
CrOpaHus TOIUIUBA, KOA()(UIMEHT MOJEe3HOr0 ICHCTBHS TEIUIOBOM MAIUHBI, OTHOCHTEIbHAS
BJIOKHOCTh BO3/AyXa, OJIEKTPUYECKHHA 3apsii, CHJIa TOKa, JJIEKTPUYECKOE HaIpsDKEHHE,
CONPOTUBIIEHUE TPOBOJHMKA, YJEJIbHOE COMPOTHUBIECHUE BeUIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), TIPU OMHCAHUH MPABUIBHO TPAKTOBATHh (PU3NUECKUN CMBICIT MCTIOIB3YEMBIX
BEJIMYMH, 00O3HAUEHUS U €AMHUIBI (PU3MYECKUX BEIWYMH, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3NYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTHh TpaQuKH H3yYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINYMH;

XapaKTepru30BaTh CBOWCTBA Tell, (PM3NYECKHE SIBICHHUS W MPOIECCHI, HCIONIb3YsI OCHOBHBIE
MIOJIOKEHUST MOJIEKYJISIPHO-KMHETHYECKOW TEOpUH CTPOCHMs BEIECTBA, MPUHIMII CYHNEpHO3HLIUN
moJiel (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsija, 3akoH Oma Jijist ydacTka IenH, 3aKOH
Jixoyns-JIeHna, 3aKOH COXpaHEHUS SHEPTHHU, IPH TOM YMETh (POpMYIIUPOBATh 3aKOH U 3alMChIBAThH
€r0 MaTeMaTUIEeCKOE BHIPAKCHHE;

OO0BSICHATH (PU3NYECKHE MPOILIECChl U CBOWMCTBA TEJ, B TOM YHUCIE M B KOHTEKCTE CUTYaIHil
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATh MPUYHMHHO-CIECCTBEHHBIC CBSI3H, CTPOUTH
00bsiICHeHUE U3 1—2 JOrMYecKUX IIaroB ¢ UCHOJIb30BaHUEM 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath pacuéTHbIE 3a7aul B 2—3 AeUCTBUS, HCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
¢du3nveckre BENMYMHBI: HA OCHOBE aHajK3a YCIIOBHS 3a/laud 3alChIBATh KPATKOE YCIIOBHE,
BBISIBJISATh HEJJOCTATOK JAHHBIX /7S peIlIeHUs 3a/1aui, BBIOMpPATh 3aKOHBI U OPMYJIbI, HEOOXOAUMBIE
IS €€ pelIeHus], MPOBOANUTE PACUYETHI U CPABHUBATH IMOYYEHHOE 3HAYCHUE (PU3UIECKON BETMUINHBI
C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBath MPOOJIEMBI, KOTOPbIE MOXHO PEIIMTh MPHU MOMOIIN (PU3UYECKHX METOJIOB,
UCMOJb3ysd OINUCAHWE WCCIICAOBAHUS, BBIJICIATh IPOBEPSIEMOE TMPEANOJIOKEHUE, OIEHUBATh
MPaBUILHOCTH MOPSIIKA MMPOBEICHUS UCCIIETOBAHHMSI, IPOBOTUTH BEIBOIBI;

IPOBOJUTH OIBITHI MO HAOMIOJNEHHUIO (PU3NYECKUX SBICHUN MIM (PU3NYECKUX CBOMCTB Tel
(KanmMJUTApHBIE SBJICHUS, 3aBHCUMOCTD JIABJICHUS BO3yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH
mpolecca OCThIBAHMS M HArpeBaHus NpPU H3IYyYEHHH OT LBETa M3JIydarollei (Moriomaromnen)
MTOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJIBI OT TEMIIEPATyPhI )KUIKOCTH | IJIONIAIN €€ TOBEPXHOCTH,
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NEKTpHU3aLMsl T€ U B3aUMOJEHCTBHE 3JIEKTPUYECKUX 3apsiioB, B3aUMOJIEHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YaJIN3allisl MATHUTHBIX TIOJIeH MOCTOSTHHBIX MAarHUTOB, ACUCTBHUS MAarHUTHOT'O MOJIS HA
IIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOABUraTes sl HOCTOSIHHOTO TOKA):
(dbopMyIHpOBaTE TPOBEPSIEMBIC IPEINOJIOKEHHUS, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO
000py10BaHUs, OIUCHIBATh X0/ OIbITA U (HOPMYJIUPOBATh BBIBOJbI;

BBITNIOJHAThH IPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa, CHUJIbI
TOKa, HAIPSYKEHUs C UCIOJIb30BAHUEM AHAIOTOBBIX MPUOOPOB U JIaTYUKOB (PU3UYECKUX BEJIWYMH,
CpPaBHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 3aJJaHHON aOCOIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTh HCCIIEIOBAaHME 3aBUCHUMOCTH OJHOM (pU3MUYECKOW BEIUYMHBI OT JpPyroil c
MCIIOJIb30BaHUEM IPSMBIX M3MEPEHUH (3aBUCUMOCTH COIIPOTUBIIEHUSI IPOBOJHUKA OT €r0 JJIUHBI,
IUIOINAAM TONEPEYHOI0 CEUYEHUS U YAEIbHOI0 COIPOTHUBIICHHS BEIIECTBA IPOBOIHUKA, CUJIbI TOKA,
UAYLIET0 Yepe3 MPOBOJHUK, OT HAIPSKEHUS HA IIPOBOJAHMKE, UCCIEA0OBAHNUE M1OCIIEI0BATEIBHOIO U
HapajjIeNIbHOTO COEIMHEHUH MPOBOJHUKOB): MJIAHUPOBATh UCCIEI0BaHUE, COOMPATh YCTAaHOBKY U
BBITOJIHATh M3MEPEHHsI, CIEAysl NPEAJIOKEHHOMY IJIaHy, (PUKCHPOBaTh pe3ysbTaThl MOTYYEHHOU
3aBUCUMOCTH B BUJIE TaOJIUI] U T'paKOB, IPOBOJUTH BBHIBO/BI IO PE3YJIbTaTaM UCCIICAO0BAHMS;

MPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKHX BeNMYMH (yJeNbHas TEIIOEMKOCTb
BEIIIECTBA, CONPOTUBIICHUE ITPOBOIHUKA, pab0OTa U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA): INIAHUPOBATh
U3MEpeHUs, coOupaTh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CleAys NPE/UIOKEHHOW HHCTPYKLUH, U
BBIYHUCIIATH 3HAUCHHE BEITUYMHBI;

coOJr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH PadOTeE ¢ 1abopaTopHBIM 000y IOBaHHUEM;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS W3YUYEHHBIX IPUOOPOB U TEXHUUYECKHX YCTPOMCTB C
UCIIOJIb30BaHUEM HUX ONHMCAaHMs (B TOM 4YMCJIE: CHCTEMa OTOIUIEHHS JIOMOB, TUTPOMETp, MapoBas
TypOMHA, aMIepMeTp, BOJBTMETP, CUYETUMK 3JIEKTPUYECKOH SHEpPruu, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HArpeBaTeNbHBIE JJIEKTPONPUOOPHI (TPUMEPHI), AJIEKTPHUYECKUE MPEAOXPAHUTENH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENIb IOCTOSIHHOTO TOKa), HCIOJNb3ys 3HaHUS O CBOWCTBax
¢u3nUecKux ABICHUIA U HEOOXOAMMbIe (PU3MYECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUUYECKHUE YCTPOHUCTBA U U3MEPUTEIIbHBIC IPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (XKHUAKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHEIO CrOpaHMsi, 3JIEKTPOCKOIN, PEOCTaT), COCTaBIATh CXEMbl 3JIEKTPUYECKUX Lene c
MOCJIEI0BATEbHBIM U MAPAIJIETIbHBIM COEIMHEHUEM AJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS
DIIEMEHTOB 2JIEKTPUYECKUX LIETIEH;

MIPUBOJIUTH IPUMEPHI (HAXOAUTh HH(POPMALIMIO O IPUMEpax) MPAKTUYECKOTO UCIIOJIb30BaHUs
¢u3nUecKux 3HaAHUN B MOBCETHEBHOM XM3HM JUIs oOecrieyeHus: 6e30MacCHOCTH MpH OOpaIleHuH C
npuOopaMl M TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbsi U COOJIOJACHHUS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILIEH CPELE;

OCYIIECTBIATh MOUCK MHQOpMaMHK (U3MUECKOTo cojaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIMXCS 3HAaHUM U MyTEM CpPaBHEHUS JOMOJHUTENBHBIX UCTOYHUKOB BBIJIENATH MH(POPMALHIO,
KOTOpas SIBJISETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

UCMOJb30BaTh TPH BBHINOJIHEHUM YYEOHBIX 33/laHUil HAy4YHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3NYECKOr0 COJIepKaHus, CIIpaBOYHbIE MaTepHalbl, pecypchbl ceTi MHTepHeT, BiajeTh npuémamu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MH(GOPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE M KpaTKHEe YCTHbIE COOOIIeHHs, 0000mmas
UHPOPMALIMIO M3 HECKOJBKUX HCTOYHHUKOB, B TOM 4YHCIE MyOIMYHO MPEACTaBIATh pPE3yJbTaThl
MIPOEKTHOM WJIM UCCIIeI0BATEeNbCKON JeATENIbHOCTH, IPH 3TOM I'PaMOTHO HMCIOJIb30BaTh N3YUYEHHbIN
NOHATUIHBIN annapaT Kypca (U3MKH, COMPOBOXKAATh BHICTYIUICHUE NPE3EHTaLUEH;

IpU BBIMOJIHEHWH YYE€OHBIX MPOEKTOB U HUCCIENOBaHUM (U3NYECKUX MPOIECCOB
pacrpenensaTe 00s3aHHOCTH B TpyIIe B COOTBETCTBUM C IOCTABJICHHBIMH 33JjauyaMH, CIEAMTH 3a
BBIMIOJTHEHUEM IIJlaHa JIEHCTBUH M KOPPEKTUPOBATh €ro, OLEHUBAaTh COOCTBEHHBIM BKJIAJ B
JeSITeIbHOCTD TPYMIIbI, BBICTPauBaTh KOMMYHUKAaTHBHOE B3aUMOEHCTBUE, MPOSBIIAL TOTOBHOCTh
paspemnarh KOH()IUKTHIL.
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IIpenmeTHbIe pe3yJbTaThl OCBOEHHSI NMPOrpaMMbl Mo Gu3MKe K KOHIY 00yuyeHUs B 9
KJjlacce:

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpaxkaTb CHOPMUPOBAHHOCTH Yy
o0yyJaromuxcs yMEeHUi:

UCIIOJIb30BaTh  IOHATHS: CUCTEMa OTCY€Ta, MaTepuajbHas TOYKA, TPAEKTOPUS,
OTHOCHUTEJIFHOCTh MEXaHMYECKOTO JBIXKEHHS, Aedopmanms (ympyras, IUlacTUdeckas), TpPEHHE,
LEHTPOCTPEMUTEIHHOE YCKOPEHUE, HEBECOMOCTb M TMEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LEHTP TSHKECTH TBEPIOrO TeJa, paBHOBECHE, MEXAaHUYECKHE KOJIeOaHUsI U BOJIHBI,
3BYK, HH(PaA3BYK U yIbTPa3BYK, 3JIEKTPOMArHUTHbIE BOJHBI, IIIKaJla 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
ONMM30pPYKOCTh M AATbHO30PKOCTH, CIIEKTPHI MCIYCKAaHUS M MOTJIOIIEHHs, aidbda-, 6era- u ramma-
W3JIy4E€HUs1, U30TOIBI, SIEPHAs SHEPreTHKA;

pa3iauyath SIBI€HHA (pPaBHOMEPDHOE U HEPaBHOMEPHOE NPSIMOJIMHEMHOE [BUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOTHOE MaJIcHUE Tell, pPABHOMEPHOE JIBUKEHHE IO
OKPY)KHOCTH, B3aUMOJICHCTBHE TEJ, pEaKTHUBHOE JBIDKEHHE, KojeOaTenbHOe JBUIKCHUE
(3aTyxarole 1 BBIHYXKJIEHHBbIE KOJeOaHUs), Pe30HAHC, BOJHOBOE IBHKEHHE, OTPaKEHUE 3BYKa,
NPSIMOJMHENHOE pPAcIpOCTpaHEHHE, OTPAXKEHHE W IPEIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTpaXKCHHUE CBETa, pa3joKeHHEe OeNoro CBeTa B CIEKTP M CJOXKEHUE CIEKTPAIbHBIX IIBETOB,
JUCIEepCUsl CBETa, ECTECTBEHHAs paJWOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYeHUs) TI0 OMHCAHUI0 UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUC;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3HUECKUX SIBICHUN B OKpY’KarolieM Mupe (B TOM
gyrcae (U3NYECKUe SBJICHUS B TPUPOJC: NMPHIUBBI U OTJIWBBIL, JOBIDKeHHE IulaHeT COJHEYHOH
CUCTEMBbI, PEAKTUBHOE [IBJKEHHME >KMBBIX OPIraHM3MOB, BOCIPHUATUE 3BYKOB >KMBOTHBIMU,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBL, IyHaMH, 3XO0, I[BE€Ta T€J, ONTHUYECKUE SIBJICHUS B MIPUPOJE,
OuoJorMYeckoe JeiCTBHE BUAMMOIO, YIbTPahUOIETOBOTO M PEHTTCHOBCKOIO H3JIY4YECHUH,
€CTECTBEHHBII PaJIMOaKTHBHBIN (JOH, KOCMUYECKUE JIyUHd, PAAHOAKTHBHOE H3ITy4YEHUE MPUPOIHBIX
MUHEPAJIOB, ACMCTBUE PATUOAKTUBHBIX U3ITyYCHUH HA OPraHM3M YelOBEKa), IPHU ATOM MEPEBOIUTH
MPAaKTUYECKYIO 33/7a4y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIC CBOMCTBA (NPU3HAKM) (PU3HUECKUX
SIBJICHHI;

ONMCHIBATh W3YUYEHHBIE CBOMCTBA Tel M (DU3MUECKHUE SIBICHUS, HCIONb3Ys (U3HUEcKue
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAs! CKOPOCTh Tesla NMPU HEPABHOMEPHOM JIBUKEHHMH, YCKOpPEHHE,
nepeMelieHne, My Th, YriioBasi CKOPOCThb, CHUJIa TPEHMSI, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE
CBOOO/THOT'O MaJICHHs], BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHIIbI, MEXaHHUYecKasi paboTa U MOIIHOCTB,
MOTEHIIMAJIbHAsl SHEPrus Tela, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPTHUS
C)KaTOM MpPYKUHBI, KHHETUUYECKAsl DHEPIUs, MOJHAs MEXaHW4YeCKas SHEprus, NEpUo] M 4acToTa
KojeOaHui, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, I10Ka3aTeib
NPEJIOMIICHUS CPe/bl), IPU ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCHOJIb3YEMbIX
BEJIMYMH, 0003HAU€HUs U €IMHULBI (PU3MUECKUX BEJIUYMH, HaXOAUThb (POPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0 (U3NYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTHh TpapuKH H3yYEHHBIX
3aBUCUMOCTEHN PU3NYECKUX BEIUYNH;

XapaKTepu3oBaTh CBOMCTBA Tejd, (U3WYECKHE SBJICHUS M IPOLECCHI, UCHOJIb3YsS 3aKOH
COXPAaHEHHUs SHEPIHM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLMII CYNEPHO3ULMHU CHII, MPUHIUI
OTHOCHUTENBHOCTH ['anmies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3AaKOHBI OTPAKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCEN IPH SIIEPHBIX PEAKIIHIX,
U 3TOM (OPMYJIMPOBATH 3aKOH U 3alMCHIBATH €r0 MAaTEMATUYECKOE BHIPAKEHUE;

O0BSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyalul
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
00BsicHEHHE U3 2—3 JIOTMYECKUX LIaroB ¢ UCMHOJIb30BaHUEM 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacuy€THble 3a7auM (ONUparolMecs Ha CUCTeMY M3 2—3 ypaBHEHUH), UCHOJb3Ys
3aKOHBI U (HOPMYJIbI, CBSI3bIBAIONIME (PU3UUECKUE BEJIWYMHBI: HA OCHOBE aHalM3a yCJOBHUS 3aJauu
3aMyCchIBaTh KpPATKOE YCJIOBHE, BBIABISATH HENOCTAOLIME WM W30BITOYHBIE JAaHHbBIE, BHIOMpPAThH
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3aKOHBl U (OpMyJibl, HEOOXOAMMBIE ISl PpELIeHUs, HIPOBOAUTH pacu€Tbl U OLCHUBATh
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUCHHSI (PU3MUECKON BEIMUHHBI,

pacro3HaBaTh NpOOJIEMBl, KOTOPbIE MOXKHO PELIMTh IPHU MOMOIIM (PU3HYECKHX METOMOB,
UCTIONB3Ysl ONHCAHWE WCCIICAOBAHUS, BBIACIATh MPOBEPIEMOE IPEAINONIOKEHUE, OICHUBAThH
IPaBUIbHOCTh MOpPSAKA IPOBEAEHUS MCCIEJOBAHUSA, IMPOBOAUTH BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUIN U OTBITOB;

IIPOBOJIUTH OMBITHI MO0 HAOMIONEHUIO (PU3MYECKUX ABJICHUM MM (PU3MYECKHX CBOMICTB Tel
(u3y4yeHue BTOpOro 3akoHa HPBIOTOHa, 3aKOHA COXpAaHEHHWsS HHEPIUH, 3aBHCHUMOCTH IIepHOJa
KoJIeOaHUH NPYKUHHOI'O MasTHHUKA OT MAacchl I'py3a U *KECTKOCTH MPYXKHUHBI U HE3aBUCUMOCTh OT
aMIUTMTYABl MaJIbIX KOJeOaHWH, MPSIMOJMHEHHOE PacIpOCTPAHEHUE CBETA, PA3IOKECHHE OeIoro
CBETa B CIIEKTpP, U3y4YEHHUE CBOICTB M300pak€HUS B IUIOCKOM 3€pKajle M CBOHCTB HM300pakKeHUs
npeaMera B coOMparomieil JuH3e, HaOMI0eHNEe CIUIOIIHBIX W JTMHEWYaThIX CHEKTPOB U3IY4CHUs):
CaMOCTOSITEJIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa 0OOpYAOBaHUS, ONHUCHIBATH XOJ
OTIBITA U €TO PE3YIbTAThI, (POPMYIHPOBATH BHIBOKI;

IIPOBOJIUTH IPU HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OINIpeieliss cpe/lHee 3HaueHUe
U3MepAeMoil BeTMUYMHBI ((POKYCHOE pAcCCTOSHUE coOMparoliedl JIMH3bI), 00OCHOBBIBATH BBIOOD
croco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

MIPOBOJIUTH MCCIIEJOBAHNE 3aBUCHMOCTEN (DU3MUYECKIX BEIMYMH C UCTIOIH30BAHUEM TIPSIMBIX
U3MEepeHuil (3aBUCUMOCTb IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBHKEHMM 0O€3 HadaabHOH
CKOpPOCTH, TIEproJia KoJeOaHWii MaTeMaTHYecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa
OTpaKE€HMsI CBeTa OT YIVla MaJeHus M yria MpeloMJIeHHs OT yrjia MaJeHus): IJIaHUPOBATh
UCCIIIOBAaHUE, CaMOCTOSITENIbHO COOHMpAaTh yCTAHOBKY, (MKCHPOBATH PE3YJIbTAThl IOIYYEHHON
3aBUCUMOCTH (PU3UYECKUX BEJTUUMH B BUJIE TAOIHUI U IpaMKOB, IPOBOAUTH BBIBOBI IO pe3yJibTaTaM
HCCIIC/IOBAHMS,

IIPOBOJIUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIMUYUH (CPEAHssl CKOPOCTh U YCKOPEHHUE
TeJIa MPH PABHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MaAeHHS, KECTKOCTh MPY)KUHBI,
KO3(QQULUUEHT TpeHUs CKOJIbXKEHHUs, MeXaHuuyeckas paboTa W MOLIHOCTb, 4YacTOTa U IEPUOJ
KOJICOAHWH MAaTeMaTHYECKOTO U TMPYKWHHOTO MAasTHUKOB, ONTHYECKAs CHJa cOOMpArOIIeH JTUH3BI,
palMOaKTUBHBIA (DOH): MIAHUPOBAaTh M3MEpPEHHs, COOMpaTh SKCHEPUMEHTAJbHYIO YCTAHOBKY U
BBITIOJIHATh M3MEPEHHS, CIEAYS MPENTI0KESHHON WHCTPYKIIMU, BBIYMCISATH 3HAYCHHUE BEITUYMHBI U
aHaAJM3UPOBATh MOJTyUYEHHbIE PE3YIIbTAThI C YUETOM 3a/JaHHON MOTPEIIHOCTH U3MEPEHHIA;

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;

pa3nuyaTh OCHOBHBIE NMPHU3HAKM M3YYEHHBIX (DU3MYECKMX MOJEJeH: MaTepualibHas TOUKa,
abCOOTHO TBEP/OE TENO, TOUYCYHBIH MCTOYHUK CBETA, JIyd, TOHKAs JIMH3a, TUTAHETapHasi MOJIENb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHIUITBI IEHCTBHUS U3yUYE€HHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C
UCMOJIb30BAaHUEM MX ONHUCAHMs (B TOM YHUCIIE: CHHIOMETpP, JAaTUYUKU MOJOXKEHUS, PACCTOSHUSA U
YCKOPEHHUs, paKeTa, 9X0JI0T, OUYKH, IEPUCKOII, (hoToarmapar, ONTHIECKAE CBETOBOIbI, CIIEKTPOCKOTI,
J03UMeTp, Kamepa BuibcoHa), HCIONB3ysS 3HaHMS O CBOMCTBaX (U3MYECKUX SIBICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

UCMOJb30BAaTh CXEMbl M CXEMaTHYHbIE PHCYHKH H3YYEHHBIX TEXHHUYECKHX YCTPOWCTB,
MU3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU PEIICHUH yUeOHO-TIPAKTHYECKIX
3aJa4, ONTUYECKUE CXEMBbI ISl TOCTPOSHUS U300pakeHUI B IIIOCKOM 3epKajie U coOMparolei JIMH3E;

MPUBOANTH MMPUMEPHI (HAXOAUTH HH(POPMAIIHIO O TIPUMEPaX ) MPAKTHIECKOTO UCTIOIb30BaHMS
¢u3nUecKux 3HaAHUK B MOBCEIHEBHOW KHM3HH JUIs oOecredyeHus: 6e30MacHOCTH MPH OOpaIleHu! C
npubopaMH ¥ TEXHHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3II0POBbSI U COONIONEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKAIOIIEH cpene;

OCYIIECTBIISITH MOUCK HHPOpMaIuu B IHTepHETE, CAMOCTOSTENTEHO (OPMYITHPY St TOUCKOBBIN
3arpoc, HAXOAUTh IyTH ONpEAETeHUs JOCTOBEPHOCTH IOJy4eHHOW HH(OpPMAallMd Ha OCHOBE
UMEIOIINXCS 3HAHUH 1 JIOTIOTHUTENBHBIX HCTOYHUKOB;
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UCIIOJIb30BaTh TPU BBITIOJIHEHUH Y4YeOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIHTEPaTypy,
CIIPaBOYHBIE MaTepHUalbl, pecypchl cetu MHTEpHeT, BiaseTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusi UHPOPMAIMK M3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CcO31aBaThb CO6CTB€HHLIC INMUCbMCHHBIC U YCTHBIC COO6H.[CHI/I$I Ha OCHOBC I/IH(bOpMaI_[I/II/I nu3
HECKOJIbKUX HCTOYHUKOB, ITyOJIMYHO MPEACTABIATH PE3YJIbTAThI IPOSKTHOM MM HCCIIE0BATEIbCKOM
ACATCIIbHOCTH, IIPHU 3TOM I'paMOTHO HCIIOJIB30BAaTh H3y‘-IeHHBII>i HOHATUHMHBII arnmapar u3y4acmMoro
pasnena pU3MKK ¥ COMPOBOXKIATh BHICTYIUICHUE MPE3CHTALNEH ¢ yUETOM 0COOCHHOCTEH ay TUTOPUH
00ydaromuxcsl.
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TEMATHYECKOE IINTAHUPOBAHHUE

Temaruueckoe MIaHupoBaHue MO GU3UKE I 7-9 KIIacCOB COCTABIEHO C y4yeToM pabouell mporpaMMbl BocHUTaHMs. BocnurarenbHbIN
NOTEHIMAJ JTAHHOTO Y4eOHOTro peMeTa 00ecIeqnBaeT pealn3aluio CIeAYIONIMX eJIeBbIX TPUOPUTETOB BociuTanus oOyyaromuxcs O0O:

. pa3BUTHE [IEHHOCTHOTO OTHOIICHUS K TPYAY KaKk OCHOBHOMY CHOCOOY JOCTH)KECHUS JKU3HEHHOTO OJIaromoy4us 4ejoBeKa, 3ajory ero
YCIEITHOTO MPO(ECCHOHAILHOTO CAMOOTIPEICICHHUS M Oy IICHHUS] YBEPSHHOCTH B 3aBTPAIIIHEM JIHE;

. pa3BUTHE IICHHOCTHOTO OTHOIICHHS K MPUPOJC KaK UCTOUYHUKY JKH3HH Ha 3eMiie, OCHOBE CaMOI0 €€ CYIICCTBOBAHHMS, HYXIAIOIICHCS B
3aIUTE U MOCTOSIHHOM BHUMAHUHU CO CTOPOHBI YEJIOBEKA,;

. pa3BUTHE LIEHHOCTHOI'O OTHOIIEHUS K MHUpPY Kak IJIaBHOMY IPHUHIMILY YEJIOBEYECKOrO OOIIEKUTHUS, YCIOBUIO KPENKOW ApYKOBI,
HAJIQKUBAHUS OTHOIIECHHUH ¢ KOJUIEraMH 10 paboTe B OyaylieM U COo3/1aHus OJaronpusTHOIO MUKPOKJIMMATa B CBOEH COOCTBEHHOW CeMbe;

. pa3BUTHE LIEHHOCTHOTO OTHOIICHUS K 3HAaHHWSIM KaK HHTEIUICKTYaJIbHOMY pecypcy, oOecreuuBarolieMy Oyayllee 4YeloBeKa, Kak
pe3yJbTaTy KpOIOTINBOTO, HO YBIEKATEIBHOTO y4eOHOTO TPY/Ia;

L] Pa3sBUTHC LNCHHOCTHOT'O OTHOHICHUS K KYJIbTYPC KaK AYXOBHOMY 6OFaTCTBy O6HI€CTBa U BAXHOMY YCJIOBHUIO OINYUICHHUA YCJIOBCKOM
MOJTHOTBI TIPOKMBAEMOM JKU3HU, KOTOPOE JAl0T €My YTEHHE, My3bIKa, HCKYCCTBO, T€aTp, TBOPYCCKOE CAMOBBIPAKECHHE;,

. pa3BUTHE IICHHOCTHOTO OTHOIIEHHS K 3[0POBBIO KaK 3aJ0Ty JOJrOW W aKTUBHON KM3HH YEJOBEKAa, €ro XOPOIIEro HAaCTPOCHHUS U
ONTUMUCTUYHOI'O B3IJIdAa HA MUP,

. Pa3BHUTHE [IEHHOCTHOTO OTHOIICHHUS K OKPY KAIOIIMM JIFOJIIM KakK 0€3yCIIOBHOM U aOCOTFOTHOM IIEHHOCTH, KaK PaBHOIPABHBIM COLIUAILHBIM
napTHepam, ¢ KOTOPBIMH HEOOXOIMMO BBICTPAUBaTh J00POKEIATSIbHBIC U B3aMMOIIO ICP/KUBAIOIINE OTHOIICHHUS, JAfONINE YeJI0BEKY Pag0CTh
OOIICHUS ¥ MO3BOJISIONINE H30eraTh YyBCTBA OJIMHOYECTBA;

. pa3BUTHE ILIEHHOCTHOTO OTHOIICHHS K CaMHM ce0e Kak X03s€BaM CBOCH CyIbObI, CaMOONPEACISIIONMMCS M CaMOPEaTH3YIOIINMCS
JUYHOCTSIM, OTBEYAIOIIIMM 33 CBOE COOCTBEHHOE OyyIIiee.

7 KJIACC
KoanyecTBO 4acoB
HanmenoBanue pa3ieiioB U TeM
Ne n/m Koutpoanubie Ilpaktuueckme  IJIEKTpOHHbIE (LHdpoOBbIE)
IporpamMmmaI Bcero
padoTbI padoThI o0pa3oBaTe/ibHbIE PeCYpPChI
Paszpnen 1. @usuka u €€ poJib B NO3HAHNH OKPY:KaKOLero Mupa
bu6mmoreka [JOK
11 PH3HKa - Hayka O MPHPOAC 2 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
12 DH3HMHCCKHE BETHHHbI 2 1 https://m.eds00.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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1.3

ECTCCTBeHHOHayLIHHﬁ MCETO/J ITO3HaHUA

Hroro no pazneny

2

6

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

Pasznen 2. HepBonaqanLHHe CBCICHUSA 0 CTPOCHUMU BelleCTBa

2.1 CTpocHue BelecTBa 1 bubmorexa LIOK
' p 1 https://m.edso0.ru/7f416194
29 JIBr>KeHME U B3aMMOJICVICTBUE YaCTHI] 2 bubnnoreka HOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubmuoreka [JOK
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 2 https://m.edso00.ru/7f416194
Uroro no pazneny )
Pazpen 3. /IBu:xeHune u B3auMojieiicTBue TeJl
bu6mmoreka [IOK
31 Mexanuyeckoe npmienne 3 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
3.2 MHepuus, macca, n10THOCTS 4 https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
3.3 Cuna. Buypt cnn 14 https://m.eds00.ru/7416194
Uroro no pazaeny 21
Pa3pnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B
41 Hasnenue. [lepenaua qaBiaeHust TBEPIABIMU 3 bubnmnoreka [JOK
' TeJIaMU, JXUIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuaxoctn S https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.3 ATmochepHOe aBicHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUIKOCTH U Ta3a Ha 7 bubnuotexa [JOK

NOTPYXEHHOE B HUX TEJIO

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Hroro no pazaeny 21
Pasnea 5. PaGora n MOIHOCTD. JHeprus
bu6mmoreka [IOK
>1 Paora u moutsocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpocrsie MexarH3MbI > . https://m.edso00.ru/7f416194
bubmuoreka [JOK
>3 Mexaiieckas SHepria 4 ! https://m.edso00.ru/7f416194
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

HaunmenoBaHmue pa3xeioB u

24
8 KVIACC

KoaunuyecTBO 4acosB

DJIeKTPOHHbIe (LM (pOBbIE)

Ne n/m KoHnTpoJbHbie IIpakTHYeckue
TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoThbI
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnunoreka LIOK
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubnunoreka LIOK
12 Tenossie mpouecce 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
C) .
21 Sapwremse tenan nx : 1 BuGuorera LIOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBUE
N N bubmmoteka IIOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.3 MarsHTHbIC ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubmnoreka IIOK
24 IMEKTPOMATHHTHAS HHYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 3 145

[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC
JuaexkTpoHHbIe (HU(POBbHIE)
KounyecTBo 4yacoB o0pa3oBaTe/ibHbIE PeCYpPChI
HaumenoBaHue pa3jiesioB u
Ne n/n TeM MPOrpaMmbl
porp KoHTpoJibHbIE IIpakTH4eckue
Bceero
padoThI padoThI
Pazgen 1. Mexannueckue siBJIeHUSA
11 MexaHn4ecKoe ABHKEHUE U 8 1 bubmuorexa [JOK
' CIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexka [JOK
12 Bsanmozerictaue Tei 15 . 2 https://m.edsoo.ru/7f41a4aé
bubmuoreka [JOK
13 3aKOHbI COXpaHCHNA 8 ! https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 31
Paznen 2. Mexann4yeckue KoJjied0aHusi M1 BOJIHbI
bu6mmoreka [IOK
21 Mexanmeckue Koneoarms > 2 https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckre BOJIHBI. 3BYK ) 1 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6

Hroro o pazneny 10

Pasnen 3. BJICKTPOMEIFHI/ITHOC moJIe M1 3JIEKTPOMArHuTHbIC¢ BOJIHBI

DNeKTpOMarHUTHOE MOJIe U bu6nuorexa [IOK
3.1 4
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 4

Pasgen 4. CBeToBbIe ABJICHUA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacIpoOCTpPaHEHUS CBETA 5 bubmorexa LIOK
' pacnipoctp https://m.eds00.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 4 https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue Genoro ceera B 3 1 bubmuorexa [JOK
' CHIEKTp https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 12
Pa3nen 5. KBaHTOBBIE SIBJICHUS
51 Hcnyckanue U NOTJI0LEHUE 3 bubmmorexa [IOK
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 CTpocHue aToMHOro spa 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 SnepHble peakuu 5 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 11

Pasnea 6. [lopToputenbH0-0000IaI0IM i MOYJIb

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68 4



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

