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HHOACHUTEJBbHAA 3AIINCKA

153.1. ®denepanbHas pabodas nmporpaMmma 1o yueoHomy npeamety "dusnka" (0a30BbIi
yYpOBEHB) (71aJiee COOTBETCTBEHHO - IMporpamma 1o Gusuke, (Gu3nKa) BKIFOYACT MOSICHUTEIBHYIO
3aIlUCKY, COJIEpKAHUE O0YUYCHUs, INTAHUPYEMbIC PE3YJIbTaThl OCBOCHUS IPOTPAMMBI IO (PHU3HKE.

153.2. IlosicHUTELHASA 3AIIUCKA.

153.2.1. IIporpamma 1o pu3mKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa3oBaHMsI COCTaBIICHA HA
OCHOBE TIOJIOKEHUH 1 TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBatenbHOM porpammel, peactaBieHHbIX B DI'OC OO0, a Takxke ¢ yueToM deaepanbHOn
paboyeli mporpaMMbl BOCITUTAHUS U KOHIETILUH NpenoaaBanus yuyeOHoro npeamera "dusnka'.

153.2.2. Conepxanue mporpamMMBI 10 (pH3UKe HAIIPaBJICHO Ha (HOPMHUPOBAHHUE €CTECTBEHHO-
HAy4YHOM rpaMOTHOCTH O0YYaIOIUXCS U OPTaHU3AINI0 U3ydeHUs (PU3UKH Ha A TeIbHOCTHON
ocHOBe. B mporpamme o pu3nke y9uTHIBAIOTCS BOZMOKHOCTH YUSOHOTO ITPEIMETa B peaTH3aIiu
tpeboBanuit ®I'OC OO0 K mIaHUPYEMbIM JIMYHOCTHBIM U METAPEIMETHBIM pe3yjIbTaTaM
o0ydeHus1, a TAK)Ke MEKITPEIMETHBIE CBSI3U €CTCCTBCHHO-HAYYHBIX YUEOHBIX MTPEIMETOB HA
ypOBHE OCHOBHOTO 00111ero 00pa3oBaHHsl.

153.2.3. [Iporpamma 1o (pm3MKe yCTaHABIUBACT pacIpeielieHue y4eOHOro Marepuaa mo
rogaM oOyuyeHus (0 Kiaccam), IpesiaraeT NpUMEpHYI0 MOCIeI0BaTEIbHOCTh U3yUEHHS TEM,
OCHOBAHHYIO HA JIOTUKEC PA3BUTHA NPCAMETHOT'O COACPKAHUA U YUCTC BO3PACTHBIX 0co0eHHOCTEN
00yYaroIuXCsl.

153.2.4. TIporpamma 1o ¢u3muke pazpadboTaHa ¢ 1EeIbI0 0Ka3aHUs METOANYECKON TTOMOIITN
YUUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY TIPEIMETY.

153.2.5. ®usuka sBnaseTcss CHCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHO-HAYUHBIX YUeOHBIX
MIPEMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOIIECCOB U BJICHUHN, N3ydaeMBbIX
XUMHEH, Onosorueil, actpoHoMuen u pu3nyecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-
Hay4YHYIO KapTHHY MUDA, IpeIoCcTaBiseT Harnboee scHble 00pa3iibl IPUMEHEHUS HaAyYHOTO
METO/a MO3HAHHUS, TO €CTh CII0CO0a MOMYyYEHHs JOCTOBEPHBIX 3HAHUH O MUpE.

153.2.6. Opna 13 riaBHBIX 337a4 GU3NYECKOTO 00pa30BaHUS B CTPYKTYpE 0OIIEro
00pa3oBaHMs COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca K HayKe
y oOydJaronuxcs.

I/I3yquI/IC (bI/I3I/IKI/I Ha yFJIY6JICHHOM YPOBHC HpeAInojaract OBJIAACHHUC CICAYIOIHUMU
KOMIIETCHTHOCTAMHU, XapPaKTCPHU3YIOIINUMHU €CTECCTBEHHO-HAYUYHYIO I'PaMOTHOCTb:

Hay4HO OOBSICHATH SABJICHHA, OICHHWBATh U IOHUMATh 0COOEHHOCTHU HAay4YHOTI'O UCCJICAOBAHUS,

HHTCPHIPCTUPOBATh JAHHBIC W HMCIIOJIB30BATH HAYYHBIC JOKA3aTCJIbCTBA IJIA IMOJIYUCHUA
BBIBOJOB.

153.2.7. llenu n3yuenus Gpu3MKU HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUs ONPEICIICHbI
B KOHIICTIITUH TperojaBanus yueoHoro npeamera "dusuka" B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit @enepanuu, peaan3yomux OCHOBHbIE 00111e00pa3oBaTeIbHbIE IPOTPAMMBI.

153.2.8. Hean nuzyuyeHust pU3NKU:



npuoOpeTeHue HHTEpeca M CTpPeMJICHHA OOydaloMMXCsl K HAyYHOMY HU3YUEHHIO NPHUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

Pa3sBUTHC HpeI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOAC IMO3HAHUA U CI)OpMI/IpOBaHI/Ie HNCCICI0BATCIILCKOI'O
OTHOIICHMUS K OKPYXKAIOIIKUM SBJICHUAM,

(hopMUpOBaHHE HAYYHOTO MHPOBO33PCHHSI KaK Pe3ybTaTa M3YUYCHHs] OCHOB CTPOCHUS MaTepUu
1 (yHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHU;

(dbopMHUpOBaHUE TPEACTABICHUH O Ponu (U3UKU U PAa3BUTUS JIPYTHX €CTECTBEHHBIX HayK,
TEXHHMKHU U TEXHOJIOTUH;

pa3BHUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oymymeld mpopecCHOHATBHON JIEATEIBHOCTH,
CBSI3aHHOM C (PU3UKOI, MOATOTOBKA K JlalbHEHIIeMy 00y4eHHIO B 3TOM HalpaBlICHUH.

JIoCTIKEHHE STUX LeNed mporpaMMbl o (M3KMKe Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
o0ecreunBaeTCs PEIICHUEM CIISAYIOINX 3aa4:

npuOOpeTeHne 3HAHWUM O JAWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHMYECKHX, TEIUIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJIICHUAX;

npuOOpEeTeHNEe yYMEHUN ONHMCHIBATh M OOBSACHATH (DU3UYECKHE SBICHUS C HCIIOJIb30BaHHEM
IIOJIyYEHHBIX 3HAHUH;

OCBOCHHE METOJIOB PEIICHUSI MPOCTEUINX PaCUETHHIX 3a7ad C MCIOJIb30BaHUEM (DU3NUECKUX
MOJ€eJIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

Pa3sBUTHC YMGHI/Iﬁ Ha6J'IIOI[aTB MMPUPOAHBIC ABJCHHA W BBINIOJIHATH OIIBITHI, na6opaT0prle
pa6OTH N DKCIICPUMCHTAJIbHBIC UCCIICAOBAHUS C UCIIOJIB30BAHUECM U3MCPUTCIIbHBIX HpI/IGOpOB;

OCBOCHHE TTPUEMOB PaboThI ¢ nHpOpMaIuenn PU3NIECKOro CoAepKanusl, BKIIIOUast HHHOPMAITHIO
0 COBPEMEHHBIX JOCTHKEHUIX (DU3UKHU, aHATTU3 U KPUTUUYECKOE OIIECHUBAHNE MH(POPMAIINY;

3HAKOMCTBO CO cdepamu MpodhecCUOHATBHON NEATebHOCTH, CBS3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU HA JJOCTHKEHUSIX (DU3HUECKON HAYKH.

MecTo B cTPYKTYpe Y4eOHOI0 I1aHa

153.2.9. OO6uiee ynciao 4acoB, PEKOMEH/I0BaHHbIX JJIs M3y4YeHUs (U3UKU Ha 6a30BOM
ypoBHe, - 238 "acoB: B 7 ki1acce - 68 gacoB (2 yaca B Hezieno), B 8 kiacce - 68 yacoB (2 yaca B
Hegneno), B 9 kiracce - 102 vaca (3 gaca B HeJIemI0).

[Ipennaraemselii B mporpamme no (u3HKe MepeueHb J1abopaToOpHBIX padOT U OMBITOB SBIISETCS
PEKOMEHAATEeNbHBIM, YUYUTENb JeJaeT BEIOOp NpU NPOBEIEHUH TaO0paTOPHBIX padoT U OIBITOB €
Y4€TOM UHAMBHUAYAIbHBIX 0COOEHHOCTEN 00yYaromuXcsl, CIUCKa SKCIIEPUMEHTAIbHBIX 3a/laHuH,
IpeJularaeéMbIX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOT0 SK3aMeHa o (pu3mke.

153.3. Copnep:xanmne o0y4eHus B 7 Kiacce.
153.3.1. ®usuka u ee poJib B MO3HAHUH OKPY’KAIOIIET0 MUPA.

®usuka - Hayka o npupoze. SBnenus npuponbl. PuU3NUECKUE SBICHUA: MEXaHUYECKHUE,
TEIUIOBbIE, JJIEKTPUYECKNE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.



dusnueckue BenuuuHbL 3mepenue ¢usnueckux BenuuuH. Duszndeckue MpUOOPBI.
[TorpemHocTs n3Mepenunii. MexxayHapoiHas CUCTeMa €IMHUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH M3y4aroT MpUpoay. EcTecTBeHHO-HAYyYHBIH METOA
MO3HAHWs: HAOJIOJICHNE, TTOCTAHOBKA HAYYHOTO BOIPOCA, BBIJIBIKEHHE THUIIOTE3, SKCIICPUMEHT
10 TIPOBEPKE TUMNoTe3, 00bsICHEHHE HabmogaeMoro siBiieHus. Onucanne GU3NIecKux sBICHUH ¢
MTOMOIIIBIO MOJIEIICH.

153.3.1.1. lemoHcTparuu.

MexaHuueckue, TEeIUIOBbIe, YJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBICHUSI.

duzndeckue mpuOOPHI U MPOIIeIypa MPSIMBIX H3MEPEHUH aHAJIOTOBBIM U ITU(GPOBEIM TIPUOOPOM.
153.3.1.2. JTaGopaTtopHbie pabOTHI U OIIBITHI.

OmnpenerneHne HeHbI ACICHUS IKAIbl U3MEPHUTEIBHOTO TPpUOopa.

H3mepenne paccTosTHUM.

N3mepenue o6beMa KUIKOCTH U TBEPOTO TENa.

Omnpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenne TEMIIEPATypbl MpPU TIOMOIIM JKUJKOCTHOIO TEpPMOMETpa M JaT4UKa
TEMIIEPATYPBIL.
[IpoBenenune HCCIIEIOBAaHUSI TI0 MPOBEPKE THIOTE3bl: JAJBHOCTh IIOJIETA IIApHKa,

MYIEHHOTO TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIle BBICOTA ITyCKa.
153.3.2. TlepBoHauanbHbIE CBE/IEHUS O CTPOCHUH BEILIECTBA.

CTpOGHI/Ie BCIIECTBA: ATOMbI W MOJICKYJIbI, UX PA3MEPHI. OHBITLI, JOKa3bIBArOIIHNEC
AUCKPETHOC CTPOCHUC BCIICCTBA.

JIBrxkenue dactul] BemiecTBa. CBS3b CKOPOCTH JBMJKEHHUSI YACTUIl C TEMIEPATYpOM.
BbpoyHoBckoe mBwxeHue, mauddysus. BzaummonelcTBHEe YaCTHIl BEIIECTBA: MPUTHKCHHUE H
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra3oB, KUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX )
Teld. B3auMoOCBA3b MEXKIy CBONCTBAMH BEILECTB B PA3HBIX arperaTHbIX COCTOSHUSAX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCcOOEHHOCTH arperaTHbIX COCTOSTHUM BOIBL.

153.3.2.1. JleMoHCTpanuu.
Hab6nronenue 6poyHOBCKOTO IBHKCHHS.
Hab6mronenue nuddysun.

HaGHIO,Z[eHI/Ie HBHGHHﬁ, OGT:?[CH}HOH_[I/IXC}I HpI/ITH)KCHI/IeM NI OTTAJIKMBAHUEM 4YaCTHUIL
BEIIECTBA.

153.3.2.2. JJabopaTopHbie pabOTHI U OIBITHI.



OreHka AuaMeTpa aToMa METOIOM PSIIOB (C UCIOIb30BaHUEM (poTorpaduii).

OmnbIThl 10 HAOIIOIEHUIO TEIIOBOTO PACHIMPEHMSI Fa30B.

OnbITHI 10 0OHAPYKEHUIO IEHCTBUS CUII MOJIEKYJIIPHOT'O TPUTSHKEHMS.
153.3.3. JIBu>keHue U B3aUMOJICHCTBUE Tell.

MexaHngeckoe JABHOKCHUC. PaBHOMepHOG U HEPABHOMCPHOC AOBHIKCHHUC. CKOpOCTI). Cpe,[[HHH
CKOpPOCTH TP HEPABHOMCPHOM ABUKCHHUMU. Pacuer IyTH 1 BpCMCHU ABUIKCHUSA.

SIBienue HHCPpLUUMU. 3aKoH HHCPLUH. BSaHMOHeﬁCTBHe TCJI KaK IIpUYHMHA U3MCHCHUA CKOPOCTHU
IBIDKEHHMS Tell. Macca Kak MCpa MHCPTHOCTHU TCJIA. IInoTHOCTE BelIeCTBa. CBsI3b INIOTHOCTH C
KOJIMYCCTBOM MOJICKYJI B CAUHULIC obbeMa BCIICCTBA.

Cuiia Kak xapakTepuUCTHKa B3aummonencTBus ten. Cuna ynpyroctd u 3akoH ['yka. U3mepenue
CWJIBI C IOMOLIBIO TUHAMOMETpa. SIBjIeHue TAroTeHus u cuia Tsbkectu. Cuiia TSKECTH Ha IPYTUX
mwiaHerax. Bec tena. Heecomocth. CrnojkeHue Cuil, HaNpaBlI€HHBIX IO OJHON HpPSAMOM.
PaBnogzelictByromas cui. Cuna TpeHus. TpeHue CKoJIbKEHUs U TPEHUE NOoKosl. TpeHue B mpupoae
U TEXHUKE.

153.3.3.1. JlemoHcTpanuu.
HaGuroienne MexaHn4eckoro IBIKeHUs Tena. M3mepenue
CKOpPOCTH IIPSIMOJIMHEHHOTO nBMXkeHus. Habmonenue
SIBIICHUSI HHEPIIUU.
Ha0roienne n3MeHeHHs] CKOPOCTH IPH B3aUMOJICHCTBUH TEIl.
CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuj, HalpaBIEHHBIX 110 OAHON MPSMOH.

153.3.3.2. JTaGopatopHbIie pabOTHI U OTIBITHI.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JABIKGHUSA (IMIapuKa B KUAKOCTH, MOJACIH
AIEKTPUIECKOTO aBTOMOOMIIS U TaK J1ajiee).

OHpC,Z[CJ'ICHI/IC CpC,Z[HCﬁ CKOPOCTH CKOJIbXXCHU 6p}/CKa HJIN IIIapuKa 1o HAKJIOHHOM MJIOCKOCTH.
OnpeﬂeneHHe IJIOTHOCTHU TBEPAOTO TCIA.

OnbITE, JEMOHCTPUPYIOLIHE 3aBHCUMOCTh pPAcTsDKeHUs (nedopmanuu) TNPYKUHBI  OT
MIPUIIOKEHHOMN CHUIIBI.

OHBITBI, ACMOHCTPUPYIOIINUEC 3aBUCUMOCTDL CUJIBI TPCHHUSA CKOJILXKCHHUA OT BCCAa TCJIA U XapaKTCpa
COIPHUKACAIOIINXCS TIOBEPXHOCTEH.

153.3.4. JlaBneHue TBEpbIX TN, KUIKOCTEH U ra3oB.

HaBnenue. CriocoObl yMEHBIIICHUST W yBEIMYCHHs JaBiieHus. JlaBieHue rasza. 3aBUCHMOCTH
JaBJICHUS ra3a oT o0bema, Temreparypsl. [lepenaua naBneHus: TBEPABIMUA TEIAMH, KHIKOCTIMHU



u rasamu. 3axkoH Ilackama. ITHeBMaTHYecKue MaIUHBI. 3aBUCUMOCTD JABIIEHUS KUIKOCTH OT
rryounbel.  ['mapocratudeckuid  mapagokc. CooOmiaronuecss  cocyabl. [ 'mapaBinueckue
MEXAHU3MEL.

ATmocdepa 3emun u atMmocepHoe aBieHne. [IpuYrHbI CyIIecTBOBaHUS BO3AYIIHOW 000IOYKH
3emnu. OnbiT Toppuuenu. M3mepenne atMochEpHOTo JaBieHUsl. 3aBUCUMOCTh aTMOC(HEPHOTO
JaBIICHHSI OT BBICOTHI HaJl ypOBHEM Mopsi. [IpuOopsI st u3MepeHus: aTMOC(HEPHOTO JTaBICHHSL.

JleiicTBHE JKUIKOCTH U raza Ha NOTrPYKEHHOE B HUX TeJlo. BriTankuBaromas (apxumenoBa) cuia.
3akon Apxumena. [InaBanue Ten. BozmyxomnnaBanue.

153.3.4.1. JlemoHcTpanuu.
3aBUCUMOCTb JaBlieHHs ra3a oT Temneparypsl. [lepenaua
JaBJICHHUSA ) KUAKOCTBIO U I'a30M.
CooOutaromuecs cocyibl. ['unpaBnnueckuii
npecc.
[TposiBnenne nelcTBUS aTMOC(HEPHOTO AABICHHSI.

3aBUCHMOCTD BI)ITaJIKI/IBaIOHIeﬁ CHUJIIBI OT 00BeMa HOpr)KGHHOfI qaCcTu TCJIa H IIJIOTHOCTHU
KHUAKOCTH.

PaBeHCTBO BBHITAIKUBAIOIIEH CHJIBI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue mniaBaHusA TeEN: IUIABAHUE WIIM MOTPYKEHUE TEJl B 3aBUCUMOCTHM OT COOTHOILUEHHS
IJIOTHOCTEM Tena U )KUIKOCTH.

153.3.4.2. JTabopaTopHble pabOTHI U OIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00beMa IOrpyKEHHOU B KHUIKOCTb YaCTH
Tena.

Onpenenenrie BEITATKUBAIONICH CUIIBI, IEUCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B KUIKOCTD.

HpOBepKa HE3aBHCHUMOCTH BBITAIKUBAIOIICH CHIJIBI, HCﬁCTByIOIHCﬁ Ha TCJIO B )KUAKOCTH, OT
MaccChI T€J1a.

OHLITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTD BLITaJ'IKI/IBaIOIJ_ICﬁ CHIJIBI, ﬂeﬁCTBYIOHlCﬁ Ha TCJIO B
KHUOKOCTHU, OT ob0BbeMa l'[Ol"py>K€HHOI>i B XXUJKOCTb HaCTH TCJIa U OT IIJIOTHOCTH KHUAKOCTH.

KonctpyupoBanne apeoMerpa WM  KOHCTPYUPOBAHHME JIOAKM M ONpENEICHUE €e
Ipy30I0IbEMHOCTH.

153.3.5. PaboTa 1 MOIIIHOCTb. DHEPTHUS.
Mexanudeckast pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. lIpaBWii0 paBHOBECHs phIyara.
[Ipumenenne mnpaBwiIa paBHOBeCHS phlyara kK Onoky. "3osoToe TpaBmiIo" MEXaHUKH.
Koaddunment nonesnoro nericteus (nanee - KI1J[) mpocteix mexanu3moB. [IpocTbie MeXaHU3MBI



B OBITY U TEXHHKE.

Mexannueckas sHeprus. Kunernueckas u noreHuuaibHas sHeprus. [Ipespaienue oqHoro suia
MEXaHMYECKOM HEPTUHU B APYToil. 3aKOH COXpaHEHUs JHEPIHH B MEXAHUKE.

153.3.5.1. JlemoHCcTpanuu.
[TprMepsI MPOCTHIX MEXAaHU3MOB.
153.3.5.2. JJaGopaTopHbIe pabOTHI U OIBITHI.

Omnpenenenue paboThl CUITBI TPEHUS ITPU PABHOMEPHOM JABM)KEHUH TeJIa 10 TOPU30HTAIIbHOM
TTOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHoBecus pbryara. smepenue
KII/] HakIOHHOM MJIOCKOCTH.

HSy‘IeHI/IC 3daKOHa COXPAaHCHUSA MEXaHUYeCKOM OHCPIuu.

153.4. Conep:xanue o0yueHnus B 8 kiacce.
153.4.1. TennoBsle sIBIEHUS.

OCHOBHBIE TOJOXKEHUS MOJICKYJISIPHO-KMHETUUECKOW TEOpUM CTPOEHHUs BemiecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. ONbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJIIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.

Mopnenu TBepAOro, >XKHIKOTO U Ta3000pa3HOTO COCTOSHUN BellecTBa. Kpucramnumdeckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ira30B, JKUJIKOCTEH U TBEPJIBIX TEJl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO-KHHETHYeCKOH Teopuu. CMauumBaHuWE W KaNWUISpHBIE sBIeHHs. TermioBoe
pacIIMpeHue U C)KaTue.

Temnepatypa. CBsi3p TeMIiepaTypsl CO CKOPOCTBIO TEILUIOBOTO ABM)KEHUS 4acTHLl. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu: Telionepeaaya U COBEpUIEHHE padOThI.
Bunel Tenonepenayn: TEMIONPOBOJHOCTD, KOHBEKIUS, U3ITyUEHHE.

KonnuectBo TemnoTel. VYaenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH W TEemIoBOe
paBHOBecHe. YpaBHEHHUE TEIUIOBOrO OanaHca. [lmaBreHue W OTBepleBaHHE KPUCTALTUYECKUX
BEIIECTB. YenbHas TemoTa tuiaBieHus. [lapooOpa3zoBanue w koHaeHcarus. lcmapenwue.
Kunenue. YnenpHas TeroTa mapooOpa3oBaHUs. 3aBUCUMOCTb TeMIEpaTyphl KHUIIEHUS OT
aTMOC(EpHOTO TaBJICHHS.

BnaxnocTs Bo3ayXa.
OHeprus TOIIMBA. Y IeJIbHAs TEII0Ta CTOPAHUS.

[Mpunnmme! padoTel TerwoBsix asurareneit KI1J[ rermnoBoro nuratens. TernoBeie IBUTATEIN U
3alIUTa OKPYKAIOIICH CPEIbl.

3aKOH COXPAaHEHHUs U NIPEBPAILEHUS SHEPTUHU B TEIIJIOBBIX IIPOLECCAX.
153.4.1.1. JlemoHCcTpanuu.

Habmionenne 6poyHOBCKOTO ABHKEHHS.



Ha6monenue muddysumn.
Habuntoienue siBineHuii cMauuBaHus ¥ KaWJUTSIPHBIX SIBICHUU.
Habmnronenune TerioBoro pacumpeHust Tel.
V3meHeHue 1aBiaeHus ra3a Ipyu K3MEHEHNH 00beMa U HarpeBaHUH WK oxJiaxeHnu. [1paBuna
M3MEpEHUs TeMIIepaTyphl.
Buae! Teronepenayu.
OxJnaxaeHue Mpyu COBEPILICHUH PAOOTEHI.
HarpeBanue npu coBepiieHnu padoThl BHEITHUMH CHIIAMHU.
CpaBHEHHE TEIUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
Habmronenne kurmeHwus.
Habmroienne nocTossHCTBa TeMIiepaTyphl Ipu TuiaBleHUH. Moaenu
TETUIOBBIX JIBUTATEIICH.
153.4.1.2. JTabopaTopHble pabOTHI U OIBITHI.
OmnBITH 10 0OHAPY)KEHUIO IEHCTBHS CHIT MOJIEKYJIIPHOTO IPUTSDKEHHSI. OTBITHI TIO
BBIPAIIMBaHUIO KPUCTAIJIOB IOBAPEHHOM COJIM HITH caxapa.
OnbITH 10 HAOJIIOJCHUIO TETJIOBOTO PaCIIUPEHUs ra30B, )KUIKOCTEN U TBEPBIX Tell.
Ormpenenenue naBieHUs BO3ayxa B OAJIJIOHE MITIPHUIIA.

OHBITI:I, ACMOHCTPpHUPYIOIIUE 3aBUCUMOCTE JAaBJICHUSA BO34yXa OT €ro o0beMa u HarpeBaHHud UJIN
OXJTaXICHUA.

[TpoBepka TUTIOTE3bl  JIMHEWHOW  3aBUCHUMOCTH  JUIMHBI  CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIEepaTyphI.

Habutoienne n3MeHeHust BHyTpeHHEN SHEpTUH Tella B pe3yJibTaTe TeIuIonepe auu U padoThl
BHEIIHUX CHUIIL.

HccnenoBanue siBneHUs TEMI000MEHA IPU CMEIIMBAHNUN XOJIOAHON U TOpsiueit BOABI.

OHpe,Z[CJ'ICHI/IC KOJIMYCCTBA TCTIJIOTHI, ITOJYUCHHOTO BOJOM npu TEIIO0OMEHE C HarpeTbIM
MCTAJUVIMYCCKUM MUIUHIPOM.

Ornpenenenue yeabHOM TEIJIOEMKOCTH BeliecTBa. MccnenoBanue
rpolrecca UCIIapeHus.
OrnpezenieHre OTHOCUTEIBHOM BIAXXHOCTH BO3iyxa. Omnpesenenue

YI[GJIBHOI\/'I TCILJIOTHI IIJIaBJICHUA JIbJA.



153.4.2. DnekTpuuecKrue U MarHUTHBIE SIBJICHUSL.

Onexrpuszauus Teil. JlBa poma 3NEKTPUYECKUX 3apsifioB. B3ammoneicTBue 3apspKEHHBIX TeEll.
3axoH KysoHa (3aBUCMMOCTb CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJI OT BEJIMUYMHBI 3aps0B U
pacCTOSIHUSA MEXY TeJlaMH).

Onextpuueckoe noje. HanpsbkeHHOCTh 3iekTpuueckoro nois. IlpuHnun cynepno3unuu
ANEKTPUYECKHUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu anekTpudeckux 3apsaoB. DJIeMEHTapHBIM 3JekTpuueckuil 3apsg. CtpoeHue aToma.
[IpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.

DNEeKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA. ICTOYHUKH MOCTOSSHHOTO
ToKa. JlelicTBUA SJEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKHIA
TOK B XKHUJKOCTSIX U ra3ax.

Dnextpuueckas nemnb. Cuna Toka. DnekTpudyeckoe HampspkeHue. COmpoTUBIICHHE MPOBOIHUKA.
VYaenpHOEe conmpoTHBiIEHHE BeulecTBa. 3akoH Owma g ydactka uenu. IlocnenoBarenbHoe u
napajuieibHOe COeIMHEHNE TPOBOHUKOB.

Pabota m MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH JDxoyms-JleHma. DinexTpudeckue Ienud |
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KopoTkoe 3aMbikaHMe.

IlocTossHaBIC MarHuTEL. B3anMoaeiicTBIE NOCTOSHHBIX MariuToB. Marautaoe noiae. MarHuTHOE
none 3eMIM MU €ro 3HaueHue g xKu3HM Ha 3emsie. OmblT Opcrena. MarHuTHoe mose
BJIEKTPUYECKOT0 TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJIEKTPOABHUIaTeNlb IOCTOSHHOrO Toka. Mcmonb3oBaHue
BJIEKTPOJIBUTATENECH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaneda.  fIBneHune  anekTpomarHuTHOM — mHAykuuu.  [IpaBuno  JleHna.
Onektporereparop. CrocoObl TOMYYEHHUS JJIEKTPUYECKON DHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHUH.

153.4.2.1. JleMmoHCTpaIuu.

DJIeKTpU3anus Tell.
JIBa pojia 3NEeKTPUUYECKUX 3aPsAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJ.
Y CTpoHCTBO U IEHCTBHE AIEKTPOCKONA.
DJIEKTpOCTATUYECKAsA WHTyKIIHSI.
3aKOH COXpaHEHHUs ANEKTPUUECKUX 3apsiioB. [IpoBoaHMKY U
JTUDJICKTPHUKHU.
MoaenupoBaHK€e CHIIOBBIX JIMHUHM 3JIEKTPUYECKOTO 10JisA. IcTOUHNKH
MOCTOSIHHOTO TOKa.
JlericTBUSA SIIEKTPUIECKOTO TOKA.

DNEeKTPUUECKUH TOK B KHUIKOCTH.



["a30BbIii pa3psa.
V3MepeHue cuiibl TOKa aMIepMeTPOM.
W3mepenue 351eKTpuYecKoro HalpsbKeHUst BOIBTMETpoM. Peoctat n
MarasuH COIPOTHBIICHUH.
B3aumMopeiicTBrE TOCTOSHHBIX MArHUTOB.
MopenupoBaHie HEBO3MOKHOCTH pa3AeieHUs MOII0COB MaruuTa. MoienupoBaHue
MarHUTHBIX [10JIEH MOCTOSIHHBIX MarHUTOB.
OmnsIT Opcrena.
MarHuTHOE 10JIe TOKa. DIIEKTPOMAarHuT.
JlelicTBUE MAarHUTHOI'O MOJIS HA IPOBOJHHUK C TOKOM.
DNEeKTPOBUTATENb TOCTOSTHHOTO TOKA.
HccnenoBanue sIBICHUS JIEKTPOMArHUTHON WHITYKITUH.
OmnpbiTel @apanes.
3aBHCHMOCTH HAIIPABICHHUS MHIYKIIMOHHOTO TOKA OT YCIIOBHH €r0 BO3HUKHOBEHHUSI.
DeKTporeHepaTop MOCTOSTHHOTO TOKA.
153.4.2.2. JTabopaTopHble pabOTHI U OIBITHI.
OmnBITH IO HAOIOICHHIO AIIEKTPHU3AINHN TeJ MHAYKIIUEH U IPH CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS 3JEKTPUYECKOT0 OIS HA MPOBOAHUKU U AMANIEKTpUKH. COOpKa 1
MpoBepKa pabOThI ANMEKTPHUUECKON HEMH MOCTOSIHHOTO TOKa.
W3mepenue u peryaupoBaHne CHIIBI TOKA. M3mepenue
U PETYJINPOBAHNE HAIPSKEHMUS.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, UIAYIIETO Y€Pe3 PE3UCTOP, OT COMPOTHUBIICHMS
pe3ucTopa M HaNpsKEHUs Ha PE3UCTOPE.

OHLITBI, ACMOHCTPUPYIOIIHEC 3aBUCUMOCTD SJICKTPHUYCCKOT'O COITPOTUBJICHUSA IPOBOAHUKA OT €TI0
JAJIWHBI, TUTOMAAW ITOIIEPEYHOT0 CCHCHNA U MaTCpHrajia.

HpOBepKa IpaBujia CJIOXCHUA HaHpH)KeHI/Iﬁ npu 1mocjaeaoBaTCJIbHOM COCAWMHCHUU IBYX
PE3UCTOPOB.

[TpoBepka nmpaBuIIa AJs CUIIBI TOKA MPH MAPAIICIbHOM COSAMHEHUH pe3ucTopoB. OnpeneneHue
paloOThI IEKTPUUECKOr0 TOKA, HAYIIETO Yepe3 PE3UCTOP.

Onpenenenre MOITHOCTH 3JEKTPUUECKOT0 TOKa, BBIAEIIEMOI Ha pe3UCTOpE.



HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKY, OT HAMPS>KEHUSI Ha HEl.
Onpenenenue KIIJ[ narpesarens.

HccnenoBanne MarHuTHOTO B3aUMOJICHCTBHS TOCTOSIHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISI IOCTOSIHHBIX MarHUTOB MPU UX O0BbEIMHEHUU U Pa3ACICHUH.
HccnenoBanue neicTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY .

OHBITBI, ACMOHCTPUPYOIIHUEC 3aBUCUMOCTDL CHJIbL B3aI/IMOI[€I\/JICTBI/I$I KaTyllKu ¢ TOKOM U
Mar"auTa OT CHJIBI TOKa W HallpaBJICHUA TOKA B KaTYLIKE.

N3yueHne neicTBrUs MarHuTHOTO MOJIS HA IIPOBOJAHUK C TOKOM.
KoHncTpyupoBanue u usyueHue padoThl 31EKTPOABUTATENSL.
N3mepenne K11/ 35ekTpoaBUraTeIbHOM yCTAHOBKH.

OnbITH IO HCCICOOBAHHIO SABJICHHUA SHGKTpOMaFHHTHOﬁ HHAYKIOHUHU: HCCICIOBAHUC
W3MCHCHHUH 3HAUCHUS U HaIpaBJICHHUA HHAYKIWUOHHOI'O TOKaA.

153.5. Copnep:xanue odyuenus B 9 kiacce.
153.5.1. MexaHnuyeckue sIBJICHHUS.

Mexannueckoe aBuxkeHHe. MatepuanbHas Touka. Cucrema otcueta. OTHOCHTEIBHOCTH
MEXaHMUYECKOTO JIBWKEHHsA. PaBHOMEpHOE mpsAMoJIMHENHHOe JBHXKeHHEe. HepaBHOMepHOE
npsiMoiuHeiiHoe JABukeHue. CpeaHsii M MTHOBEHHAs CKOpPOCTb Teja NpU HEPaBHOMEPHOM
JIBWKEHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHEWHOe JBmwkeHue. CBoOomHoe majeHue. OTMbBIThI
lanunes.

PaBHOMepHOE nBUXKEHME IO OKpPYKHOCTH. Ilepuon u yacrora obpaenus. JIunelinas u yriosas
CKOpOCTH. LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBeit 3akoH Hprorona. Bropoint 3akoH Herotona. Tperuit 3akoH Herortona. IlpuHiuun
CYIIEPIIO3ULIMH CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: cuila TPEHHUs CKOJIBKEHHS, CUja TPEHHs IMOKOS,
JpyTrue BUbI TPEHUS.

Cuna TsSHKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO mMajcHus. J[BrkeHue
mmanet Bokpyr Connna. [lepBast kocMuueckas ckopocTb. HeBecoMOCTh 1 eperpys3Kku.

PaBHOBecue MaTtepuanbHOW TOYKH. AOCOIIOTHO TBEpJo€ Teno. PaBHOBecwe TBEpJOro Tena ¢
3aKpEIUICHHOM OChIO BpaiieHuss. MoMeHT cuiibl. LIeHTp TsokecTw.

Nmnynbe Tena. M3Menenne umnyibsca. MMnynsc cuibl. 3aKOH COXPaHEHUs HMMITYJIbCA.
PeakTuBHOE NBIKECHUE.

Mexanunueckas paboTa 1 MOITHOCTb. PaboTa cuit TSKeCTH, yIpyrocTH, TpeHus. CBsA3b SHEPTUU U
pa0otsl. IloTeHIManbHAsA SHEPrHUs Tela, HOJHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHnnanbHas
9HEprus ckaroil npyxuHel. Kunernueckas sHeprus. Teopema 0 KUHETHYECKON



SHEPTrUU. 3aKOH COXPAHEHUSI MEXaHUYECKOMN SHEPTUU.
153.5.1.1. JlemoHCcTpanuu.
Habumo1eHne MexaHM4eCcKOro JIBFKEHUS Tella OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHI/Ie HYTeﬁ n TpaeKTOpI/Iﬁ ABVXKCHUSA OJHOI'O U TOI'O K€ TEJIa OTHOCUTCIbHO PAa3HBIX TEJI
oTCcycTa.

M3MepeHune cKopocTH U yCKOPEHUs MPSIMOIMHENRHOr 0 IBMKeHus. MccnenoBanue
IIPU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHHUSI.
HaGnronenne qBMXEeHUS Tea 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHMYeCKUX SBJICHUH, IPOUCXOIAIINX B cucTeMe otcuera "Tenmexka" mpu ee
PaBHOMEPHOM U YCKOPEHHOM JIBUKCHUH OTHOCHUTEIIBHO KaOMHETa (DU3HKHU.

3aBHCHMOCTb YCKOPEHHUS TeJIa OT MAacChl Tella U JCHCTBYIOIEH Ha HErO CHJIBI.

HaGnronenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

N3menenue Beca Tena npu yCKOPEHHOM JIBHKEHUU.

Ilepenaya nmiynbca Mpu B3auMOIEHCTBUU TEIL.

[IpeoOpazoBanus 3HEpTUU TIpH B3aumoieicTBun Tea. CoxpaHeHue

HMITyJIbCa IPU HEYIPYTOM B3aUMOICHCTBUU.

CoxpaHeHue uMIyJbca pu aOCOIIOTHO YIIPYroM B3auMoaencTBur. Habmonenue

PEaKTUBHOTO JIBH)KEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTUH MTPU CBOOOHOM MaICHUH.

CoxpaHeHre MEXaHUUYECKOM SHEPTUY NIPHU JIBUKEHHUH TeJIa MO/ JEHCTBUEM MIPYKHUHBI.
153.5.1.2. JTaGopaTtopHbie paOOTHI U OTIBITHI.

KOHCTp}/'I/IpOBaHI/IC TpaKTa JJId pa3sroHa u JanbHEUIIero PaBHOMCPHOI'O ABWKCHUS MIapHUKa WA
TCIICKKHU.

Omnpenenenue cpeaHe CKOPOCTH CKOJBKEHHS OpyCcKa WU JBIDKEHUS IIapuKa II0
HAKJIOHHOMW TLIOCKOCTH.

OHpC,Z[CJ'ICHI/IC YCKOpCHHUA TClIa TpPU PaBHOYCKOPCHHOM JBWXCHHUHU 110 HaKJIOHHOH
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM IBIKEHUH 0e3
Ha4yaJbHOW CKOPOCTH.

ITpoBepka TUIIOTE3BI: €CAM MPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HAyaJlbHOW CKOPOCTH IyTH
OTHOCATCS KaK psAJ HEYETHBIX YUCENl, TO COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHH OJANHAKOBBI.



HccnegoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CHIIbl HOPMAJIbHOTO IaBJICHHUS.
Onpenenenre kKo3phUUEeHTa TPEHHUS CKOJBKCHHUS.
Onpenenenue ;keCTKOCTH MPYKHUHBI.

Onpenenenue pabOThl CUIIBI TPEHUSI IPU PAaBHOMEPHOM JIBUJKEHUU Tejla 110 TOPU30HTAIbHOMU
IIOBEPXHOCTH.

Omnpenenenre padOTHI CUJIBI YIIPYTOCTU TPU MOBEME TPy3a ¢ UCTIOIB30BAHUEM HEIOIBIKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUS YHEPTHH.
153.5.2. Mexannueckue KojeOaHus M BOJIHEL

Konebarenproe nBmwkeHue. OCHOBHBIC XapaKTCPUCTUKU KOJICOAHWIA: TIEPHOJ, YaCTOTa,
aMIUTUTya. MareMaTHYeCKUil | TPYXHHHBIA MasTHUKH. [IpeBpaiieHHe OSHEprud mpu
KOJIe0aTeIbHOM JIBHKECHUM.

3aTyxa}01uHe KoJ1e0aHusl. BLIHYDK,Z[CHHBIG KoneOanus. Pe3onanc. MexaHudecKue BOJIHBL.
CBoOMCTBa MEXaHHYECCKUX BOJIH. HpOILOJII)HI)IG " MOINCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€C pacCIIpOCTpaHCHUA. MexaHuuecKre BOJHBI B TBEPAOM TCIIC, celicMHUYecKUEe BOJIHEI.

3Byk. ' pomMkocTh 3ByKa u BeicoTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3ByK.
153.5.2.1. JleMmoHCTpanuu.
Habntoienue xonebanuii Tes nox A€WCTBUEM CHIIBI TSXKECTH U CHIlbl ynpyroctu. Habmonenue
KosieOaHUH TPy3a HAa HUTH U Ha MPYKUHE.
HaGmroneHune BeIHYKACHHBIX KoJeOaHuit 1 pe3oHaHca. PacnpocTpaneHne
MIPOJOJILHBIX U NIOTIEPEYHbIX BOJIH (Ha Mojenu). Habmonenue 3aBucumoctu
BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKyCTHYECKHI PE30HAHC.
153.5.2.2. JTaGopaTtopHbie pabOTHI U OTIBITHI.
Omnpenenenue 4aCTOTHl U IeproJia KoJIeOaHUH MaTeMaTHYeCKOr0 MasiTHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil Mpy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNUH MTOABEIICHHOTO K HUTH I'Py3a OT JITMHBI HUTH.
HccnenoBanue 3aBUCMOCTH IIEpUo/ia KOJIeOaHNUH MPYKUHHOTO MasiTHUKA OT Macchl Ipy3a.
[TpoBepka HE3aBUCUMOCTH IE€pHo/ia KoJebaHuil rpy3a, MoABEHIEHHOT0 K HUTH, OT MacChl rpys3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh Mepro/ia KoieOaHUH NMpyKUHHOTO MAasTHUKA OT



MAacCChI I'Py3a U JKECTKOCTH Py KUHBL.
N3mepenne yckopeHus CBOOOTHOTO MaICHUSL.
153.5.3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE MoJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH.
[[Ixana 3;1eKTPOMarHUTHBHIX BOJIH. VICIIOb30BaHKE JIIEKTPOMArHUTHBIX BOJIH JJISl COTOBOM CBSI3U.

DnexTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiHOBEIE CBOICTBA CBeTa.
153.5.3.1. lemoHcTparuu.
CBolicTBa 3I€KTPOMArHUTHBIX BOJIH.
BonHoBbie cBONMCTBA CBETA.
153.5.3.2. JTaGoparopHbie pabOTHI U OIIBITHI.

N3y4enne cBOMCTB IEKTPOMArHUTHBIX BOJH C IOMOIIbI0O MOOUIIBHOTO TenedoHa.
153.5.4. CBeTOBBIC SIBJICHUSI.

JlyueBast monenb cBeta. Mcrounuku cBera. IIpsmonmHeiiHOe pacmpocTpaHEHHE CBeETa.
3armenus Connua u Jlynsl. Otpaxenue cBeta. [Inockoe 3epkano. 3aKkoH OTpaXxeHHsI CBETa.

HpeHOMHeHI/Ie cBeTa. 3aKOH MMpEeJIOMJICHUS CBETA. ITonHoe BHYTPCHHEC OTPAKCHUC CBCTA.
Hcmonns30BaHue IOJIHOTO BHYTPCHHET'O OTPAXKCHUSA B OIITHICCKUX CBECTOBOAAX.

JIunza. Xop mydeit B muH3e. OnTudeckas cuctema oroarnmapara, MUKPOCKOIA U TEIeCKOoma.
I'na3 xak ontuueckas cucrema. bin3opykocTs 1 JaIbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CliojkeHHe CHEKTPaIbHbIX 1IBETOB.
Jucnepcus ceera.

153.5.4.1. JlemoHcTpanuu.
[TpstmonuHEITHOE pacIpOCTpaHEHHE CBETA.
OtpaxxeHue cBeTa.
[Tonmyuyenue n300paxeHnit B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3epKajax.
IIpenomiienue cBera.
OnTHYEeCKUH CBETOBO/I.
Xon nyueit B cobuparoreit muH3e. Xon
JIy4el B paccerBaroNIeH JIMH3E.
[Tonyuenne n300pa>keHUl C ITOMOIIBIO JIMH3.
[Tpuniun neiictBus GoToanmapara, MUKpOCKONA U TEJIECKOTA.

Mopens riasa.



Pasnoxenue 0enoro cBera B CIEKTp.
[Mosy4eHue 6etoro cBeTa MpH CI0KEHUH CBETA PAa3HBIX I[BETOB.
153.5.4.2. JTaGopaTopHbIE€ pabOTHI U OIBITHI.
HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHHUS CBETOBOTO JIy4a OT yrJja najaeHus. M3ydeHue
XapaKTePUCTUK M300pakeHUs MPeIMETa B IUIOCKOM 3epKaJie.

UccnepoBanue 3aBUCUMOCTH yIJia MPEJIOMJICHUS CBETOBOTO Jiyya OT yrila MaJCHUs Ha rpaHulle
"BO3/IyX-CTEKJIO".

[Torydenne n300paskeHUH ¢ TOMOIIBIO COOMPAIONICH JTMH3HI.

Onpenenenue GOKYCHOTO paCCTOSHUS U ONITUYECKON CHIIBI coOuparomieil TuH3bl. ONBITHI MO

pa3ioKEeHUI0 OeI0ro CBeTa B CHEKTP.

OnBITHI 110 BOCOPUATHIO [[BETA MPEAMETOB MPU X HAOTIOJCHUH Yepe3 IIBETOBbIC (PHIILTPHI.
153.5.5. KBaHTOBBIE SIBJICHUSI.

OmnbiTel Pesepdopna u mnanerapuas monens atroma. Mogens atoma bopa. Ucmyckanue n
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThIe CIEKTPHI.

PannoaktuBHOCTh. Anba-, 6eTa- u ramma-usnyuenus. CTpoeHre aToMHoro siapa. HykimoHnHas
Mozenb aroMHoro siapa. W3orombl. PagmoakTtuBHBIE mnpeBpamieHus. llepuwon mnomypacnana
ATOMHBIX SITIEP.

SnepHble peaknuu. 3aKOHBI COXpPaHEHHs 3apsSJOBOIO M MAacCOBOTO YHCEN. DHEPrusi CBS3U
aTOMHBIX siiep. CBsI3b MacChl M DHEepruu. Peakmu cuHTe3a U nesieHus saep. VICTOYHUKN SHepTrun
CoJHIIa U 3BE3/I.

SAnepHas sHepreTuka. /[efcTBHs paAMOAKTUBHBIX U3JIy4EHHI HA )KUBbIE OPraHU3MBI.
153.5.5.1. JlemoHcTpauu.

CnexTpsl M3Ty4EHHUs U ITOTJIOICHUS.

CrieKTphl pa3avyYHbIX I'a30B.

CnekTtp BOgOpoaa.

Habmtonenue TpexoB B kamepe Buibcona. Pabota

CYETUMKA MOHU3HUPYIOIIUX U3IIyYECHUM.

Perucrpanus usny4eHns IpUpOIHBIX MUHEPAJIOB U IIPOILYKTOB.
153.5.5.2. JlaGopaTopHbI€ pabOTHI U OIBITHI.

HabmnroneHune CIUIOMIHBIX U IMHEWYAThIX CIIEKTPOB U3JTyUYEHUSI.

HccnenoBanne TPEKOB: H3MEPEHUE DSHEPIMM 4YacTULBI 110 TOPMO3HOMY IIyTH (IO



¢dortorpadusam).
W3mepenne paanoakTuBHOTO (hoHa.
153.5.6. IToBTOpUTENHHO-0000IIAIONTHI MOTYIb.

[ToBTOpHTENEHO-0000IIAIONMK MOAYNIH TpEAHA3HAYeH I CHCTEMAaTH3aluu W 000O0LIeHUS
MPEIMETHOTO COJIEPKAHUS U OIbITa JESTEILHOCTH, TPUOOPETEHHOT0 IPY U3yUEHHH BCETro Kypca
¢GU3MKH, a TakKe U TOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy 1o (hU3HKe IS
o0yyJaromuxcs, BRIOPABIINX 3TOT yU4EOHBIH MpeaMeT.

HpI/I HU3YYCHUHU JAHHOI'O MOAYJIA PCaIM3YIOTCA U CUCTEMATU3HUPYIOTCA BHUABI ACATCIbHOCTHU, HA
OCHOBEC KOTOPLBIX o0OecreynBacTCs AOCTMIKCHUC MPCAMETHBIX U METAIPCAMCTHBIX INIAHUPYCMBIX
PE3YyJIbTAaTOB O6y‘leHI/I${, cbopMpreTc;I C€CTCCTBCHHO-Hay4Has IrpaMOTHOCTb: OCBOCHHC HAYYHBIX
METOJ0B HCCIICAOBAHUA SIBIICHHI npupoasl W TCXHUKH, OBJIAACHHUC YMCHHUSIMU 00BACHATH
(1)I/ISI/II‘IGCKI/Ie SBJICHUA, MTPHUMCHAS IOJYYCHHbIC 3HAHUA, pPCIIaThb 3aJda4dud, B TOM YHCIC
Ka4CCTBCHHBIC U SKCIICPHUMCHTAJILHBIC.

HpI/IHI_[I/IHI/IaJ'IbHO I[eﬂTeJ'IBHOCTHHﬁ XapaKTep AAHHOI'O MOAYJIA pCAIM3yCTCd 3a CYCT TOro, 4TO
o6yqa10mnec;1 BBIITOJHAIOT 3alaHUA, B KOTOPBIX UM IMPCAJIAracTcCs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHH pacro3HaBaTh U HAYYHO OOBICHITH (PU3UYECKUE SIBICHUS B
OKPY’KaIOIIIeH MPUPOJIC U TOBCEIHEBHOM KU3HU;

HCIIOJIb30BATh HAYYHBIC MCETOJAbI HCCICIOBAHUSA (1)I/I3I/IIICCKI/IX HBJ'IeHHﬁ, B TOM 4YHCIIC OJIA
MMPOBEPKU TUIIOTE3 U MOJTYYCHHUA TCOPETUICCKUX BBIBOAOB,

O0OBICHATH HAayYHBIC OCHOBBI HanOoJiee Ba)KHBIX I[OCTH)KGHHﬁ COBpPCMCHHBIX TeXHOHOFHﬁ,
HAIpuMeEp, MPaKTUICCKOro MCII0Jb30BaAHUA PAa3JINYHBIX HCTOUYHHUKOB SHEPTHU Ha OCHOBC 3aKOHA
MpEeBpalICHUA U COXPAaHCHU BCECX N3BCCTHBIX BUJAOB SGHCPTHUU.

Kaxgast u3 TeM JaHHOTO MOJYJIS BKIIOYAET SKCIEPHUMEHTATBHOE HCCIIeA0BaHNe 0000IIatoIero
xapakTepa. MoJyib 3aBepIIaeTcsl MPOBEACHUEM JWArHOCTUYECKOM M OLIEHOYHON paboThl 3a
KypC OCHOBHOT'O 00IIIero 00pa3oBaHusl.

153.6. Ilianupyembie pe3yJibTaThl 0CBOeHUs1 (pu3nku (0a30BbIii YPOBEHb) HA YPOBHE
OCHOBHOTI0 00111ero 00pa3oBaHus.

153.6.1. V3yuenue ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIMPaBICHO Ha
JOCTUKEHUE TUIHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

153.6.2. B pe3ynbrate u3ydeHus (QU3MKU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Yy
oOyyarorerocst 0y1yT c()opMHUpPOBAHBI CIEIYIOIIUE TUYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTpuoTUYECKOT0 BOCTIUTAHMSL:
MIPOSIBJICHUE UHTEpeca K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCHUICKON (PU3NYECKOI HAyKH;
LIEHHOCTHOE OTHOLLICHHE K JJOCTHKEHUSM POCCUHCKUX YUEHBIX-(U3UKOB;

2) rpak1aHCKOI'0 U IyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTb K aKTUBHOMY YYaCTUIO B O6CY)KI[€HI/II/I O6H.[CCTB€HHO-3H3‘II/IMI>IX N 3THYCCKHUX



pooJIeM, CBSI3aHHBIX C IPAKTUYECKUM PUMEHEHUEM JTOCTHKEHUN (PH3HUKHU;
OCO3HaHHE BAXKHOCTH MOPAIBHO-3THYECKUX IIPHHIIMIIOB B JACSITSILHOCTH YICHOTO;
3) 3CTETUYECKOTO BOCITUTAHUS:

BOCIIPHUATUC OCTCTHYCCKUX KadC€CTB (1)I/I3I/I‘ICCKOI>’I HAayKu: €€ TI'apMOHHYHOI'O IIOCTPOCHMA,
CTPOroCTH, TOYHOCTH, JIAKOHUYHOCTH,

4) OCHHOCTHU HAYYHOI'O ITIO3HAHUS:

OCO3HAHME IICHHOCTU (PU3UYECKON HAYKH KaK MOITHOT'O MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pa3BUTHS TEXHOJIOTUI, BaKHEHIIIEH COCTaBIIAIOLIEH KyIbTYpHI;

pa3BUTHE HAYYHOH JII0003HATEIbHOCTH, MHTEPECA K UCCIIE0BATENbCKON AEATEIIbHOCTH;
5) dopMupoBaHUs KyJIbTYpPbI 3I0POBbS K YMOLIMOHAILHOTO OJ1arononyyus:

OCO3HaHHE IIEHHOCTH O€3011acHOro 0o0pa3a >KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHPE,
BXHOCTH TPaBHJI OE30MACHOTO TMOBEIEHUS Ha TPAHCIOPTE, HA JOpOrax, ¢ 3JIEKTPHUUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B JIOMAIIIHUX YCIOBHSIX;

c(OPMHPOBAHHOCTh HaBbIKa peQUIEKCHU, NPU3HAHUE CBOErO IIPaBa Ha OIIMOKY M TAaKOIro XKe
IIpaBa y Apyroro 4ejioBeKa;

6) TpYZ0BOTO BOCITUTAHUSL:

7) aKTUBHOE Yy4acTHE B PEIICHUH MPAKTUUECKHUX 3a/1a4 (B paMKaxX CeMbH, 00pa30BaTEIbHOM
OpraHU3al1K, HACEJICHHOT0 MMyHKTAa, POJHOTO Kpasi) TEXHOJOTHYECKON U COIMaTbHON
HaIpaBJIEHHOCTH, TPEOYIOIKX B TOM YKCIe U PU3NUECKUX 3HAHUM;

HMHTEPEC K MPAKTUYECKOMY H3yUeHHUI0 MPOodEeCcCHii, CBA3aHHBIX C (PU3UKOM;
8) KOJIOTUYECKOTO BOCITUTAHHUSI:

OpHEHTAIMs Ha IPUMEHEeHNEe (PU3UYECKUX 3HAHUH JJIs pelleHHs 3aa4 B 00JIaCTH OKpY Karolei
Cpelibl, TUIAaHWPOBAHUS MOCTYNKOB M OLEHKH UX BO3MOXKHBIX IMOCIEIACTBHI ISl OKpY’Karomei
cpensl;

OCO3HaHUE II100aIbHOT0 XapaKTepa dKOJOTHYECKUX MPoOIeM U yTel UX pelieHus;
9) amanTanuyu K U3MEHSIOLIMMCS YCIOBHUAM COLIMAIBHOM M TPUPOAHON CpEbL:

NOTPEOHOCTh BO B3aMMOJCHCTBMM TPHU BBIIOJIHEHHM HCCIEOBAHUM M IMPOEKTOB
(bu3nyecKoil HalpaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JPYTHUX;

IOBBIIICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH Yepe3 NPaKTUICCKYIO JCATCIbHOCTD, HOTpe6HOCTI)

B (GOpPMUPOBAHUM HOBBIX 3HaHUH, B TOM uucie (GOpMyIHUpPOBATh HJEH,
TIOHSTHSI, TUIIOTE3bI O (PU3MUECKUX 0OBEKTAX U SBICHUSX,

0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (pr3ukw;

IUTAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NUYECKUX 3HAHUH;



CTPCMIJICHUC aHAJIM3UPOBATH U BBIABJIATH B3aMMOCBA3U IIPUPOILI, O6IJ.I€CTBa 1 9KOHOMUKH, B TOM
YHCJIC C UCIIOJIb30BAHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

OIICHKAa CBOMX JICHCTBHUI C YU4ETOM BIHUSHUS HA OKPYXKAIOMIYIO CPEIly, BOZMOXKHBIX TJIOOATBHBIX
OCJIEOCTBHUI.

153.6.3. B pesynbrare uzydeHus GU3UKH Ha yPOBHE OCHOBHOTO 00OIIETO 00pa30BaHUs Y
oOyuarorierocst OyayT chopMHUPOBaHBI METAIIPEAMETHBIC PE3YJIbTAThI, BKITIOYAOIIHE
IO3HABATCJIIbHBIC YHUBCPCAJIbHBIC y‘-IeGHbIe I[eﬁCTBPDI, KOMMYHHKAaTHBHBIC YHUBCPCAJIbHBIC
yueOHbIC ICHCTBUS, PEryJIATUBHbBIC YHUBEPCATIbHbIC YUCOHbBIC ICHCTBHS.

153.6.3.1. OBnanenue yHUBEpCaIbHBIMUA YICOHBIME TTO3HABATEIILHBIMU JICHCTBUSIMHU:
1) 6a30BbIC TOTUYECKHE JCHCTBUS:
BBISIBJISTH M XapaKTePU30BaTh CYIICCTBCHHBIC MIPU3HAKU OOBCKTOB (SIBJICHUI ); YCTAHABIINBATH

CYILIECTBEHHBIM MPHU3HAK KJIACCHU(PUKAIIMKU, OCHOBAHUS MJisi 0000IIEeHUs 1
CpaBHEHUS,

BBIABJEAITD 3dKOHOMCPHOCTH W IPOTHUBOPCUYHUSA B PACCMATPUBACMBIX Q)aKTaX, JaHHBbIX H
Ha6JIIO[[€HI/I$IX, OTHOCAIIUXCA K (i)I/IBI/I‘-IeCKI/IM SIBJICHUSAM,

BbBIABIEITE IIPUYUHHO-CIICACTBCHHBIC CBA3H IPH U3YUYCHHUU (1)I/IBI/IIIGCKI/IX SIBJICHUMN U IIponecCoB,
MNPOBOAWTE BBIBOALI C HMCIOJIB30BAHUCM ACAYKTHUBHBIX W HWHIAYKTHBHBIX YMOSaKHIOHGHHﬁ,
BBIIBHUI'aTh I'MIIOTE3bI O B3aUMOCBA3AX (I)I/I3I/ILI6CKI/IX BCIIMYHH,

CaMOCTOSITEJIbHO BBIOMpATh CHOCOO pemieHus ydeOHOW (u3Hueckod 3aaauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIeHMs, BHIOOp Hambosiee MOAXOJAIIETO C YyYeTOM CaMOCTOSITENBHO
BbI/IEJICHHBIX KPUTEPHUEB).

2) 6a30BbIE HCCIIEA0BATEIBCKUE ICHCTBHUS:
HCIIO0JIH30BaTh BOMPOCHI KaK UCCIICIOBATEIbCKUI HHCTPYMEHT TIO3HAHHUS;

MPOBOAUTH IO CAMOCTOSTETFHO COCTABICHHOMY TUIAHY OIIBIT, HECIOXHBIA (HDU3HUECKUN
AKCTIEPUMEHT, HEOOJIBIIIOE MCCIICIOBAHNE (DU3NUECKOTO SIBJICHHUS;

OICHUBATL Ha IMMPUMCHUMOCTL W JOCTOBCPHOCTH I/IH(I)OpMaLII/IIO, IMNOJIYYCHHYIO B XOJC
HCCIICOOBAaHUA UJIU SKCIICPUMECHTA,

CaMOCTOSITENILHO (POPMYITUPOBaTh O00OOIMIEHUST M BBIBOABI IO pE3yJbTaTaM MPOBEACHHOTO
HaOJIIOICHUS, OTBITA, UCCIICOBAHMS;

MMPOTHO3UPOBATL BO3MOXKHOC ;[aaneﬁmee pa3sBUTHC (I)I/IBI/I‘-ICCKI/IX mpoIeccoB, a TaKKe
BBIJIBUT'aTh MPEATIOIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

3) pabota c uHpOpMAaIHEH:

IPUMEHATh Pa3IMYHbIE METO/bl, MHCTPYMEHTBI U 3alIPOCHI NPU MOUCKE U 0TOOpe MH(pOpMaLUU
WIN JaHHBIX C yYETOM MPEATIOKEHHON yueOHOH pusnueckoii 3a1auu;

aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHPOBATh WH(POPMAIIMIO PA3TUYHBIX BHUIOB U
(dhopM mpeIcTaBICHHUS,



CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO (opMy TpeACTaBIeHHA HMHPOpPMALUU U
WUTIOCTPUPOBATh pelllacMble 3a/laui HECJIOKHBIMU CXEMaMH, AuarpaMMaMu, MHOHM rpadukoil u
UX KOMOMHAIUSIMU.

153.6.3.2. OBnageHne yHUBEPCATbHBIMHA YU€OHBIMH KOMMYHHUKATUBHBIMU JICHCTBUSMU:
1) oOurenue:

B XoJle 00CyXk/IeHus y4eOHOro maTepuana, pe3yibTaToB JabOpaTOpHBIX pabOT U MPOEKTOB
3a/laBaTh BOMPOCHI MO CYMIECTBY OOCYXKIaeMON TEMbI M BBICKA3bIBATH HJICH, HAIICIICHHBIC Ha
pellIeHre 3aja4i U NoJIiepKaHue 01arokenareaIbHOCTH OOIEHUS;

COIIOCTABJIAThL CBOM CYXKIACHUA C CYXICHUAMU APYIUX YYACTHHUKOB JUaliora, O6HaPY)KI/IBaTI)
Ppa3IMiIuc U CXO0ACTBO HO3I/II_[PII>’I;

BbIPpAXKAaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJUYHO MPENCTaBIATh PE3yJbTaThl BBIOJHEHHOTO (U3UYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIIEIOBAHMUS, TIPOEKTA).

2) coBMeCTHas IeATeIbHOCTh (COTPYAHUYECTBO):

[IOHMMAaTh W UCIOJb30BaTh MPEUMYILECTBA KOMAHAHOM M WHIUBUIYaIbHOW pabOTBHl IpU
peleHNH KOHKPETHON (PU3NYECKOil TpobiieMbl;

IMpUHUMAThL LEJIN COBMECTHOI ACATCIIBHOCTH, OPTraHHU30BbLIBATH I[GﬁCTBHSI o €€ NOCTUIKCHHUIO:
pacnpeacirsitb poJid, 06Cy>K)IaTB nponecCbl U PE3yJIbTAThI COBMECTHOM pa6OTLI, O606H.[8.TL
MHCHUS HECKOJBKHX YCIOBCK,

BBINOJIHATE CBOIO YacTh paboThl, 1OCTUTAs KAUECTBEHHOT'O Pe3yJibTaTa 110 CBOEMY HaIpaBJICHUIO
1 KOOPIAMHUPYS CBOM JACUCTBUSA C APYTMMH YJI€HAMU KOMaH/IbI;

OIICHMBAaTh KA4eCTBO CBOErO BKJIaJa B OOMIMII MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHUSI.

153.6.3.3. OBnageHne yHUBepcalIbHbIMU YU€OHBIMH PETyJIATUBHBIMU JICHCTBUSMU:
1) camoopranu3zanusi:

BBISIBJIATE TPOOJEMbl B JKU3HEHHBIX W Y4YEOHBIX CHUTyallMsX, TPeOYIOUMX i pPEelIeHus
(bu3nuecKrX 3HaAHU;

OpPUEHTHPOBATLCS B PA3NMUHBIX MOAXOJAX IMPHUHATHS PELIEHUN (MHAMBUAYAJIbHOE, IPHUHSITHE
pelleHus B rpynine, NpUHITHE PellieHui TpynIo);

CaMOCTOSITENILHO COCTaBJIATh aJITOPUTM pelleHns Ppu3nyeckor 3aaun WM MJIaHa UCCIIeJOBaHUS
C Y4YeTOM HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpPOBaTh
npeaJiaraeMble BaApUAHThI PEIICHUI;

MPOBOJIUTH BEIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
2) CaMOKOHTPOJIb:

AaBaTb OLICHKY CUTYyallluH U Ipeajiarath 1jiaH €€ U3BMCHCHN,



OOBSICHSITH PUYHUHBI TOCTHKEHUS (HEJOCTUKCHHS) Pe3yIbTaTOB JCATEIHLHOCTH, 1aBaTh OLIEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHHUS (PU3HUECKOTO
UCCIIEIOBAaHMsI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENILCTB, U3MEHMBIIUXCS CUTYaLUi,
YCTAHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBHUSIM.
3) SMOLIMOHAIHHBIN UHTEJUICKT:

CTaBUTHL ce0s HAa MECTO APyroro 4e€jaoB€Ka B XOAC CIiopa WJIN AWCKYCCHHM Ha HAY4YHYIO TEMY,
IIOHUMAaTb MOTHUBLI, HAMCPCHHUA U JIOTUKY APYyroro.

4) nmpunsTHE CEOS U IPYTUX:

MIPHU3HABATH CBOE MPABO HA OMIMOKY MPH PEUICHUN (PU3UYECKUX 33]a4 WU B YTBEPKICHHUAX HA
Hay4HbIEC TEMBI U TAKOE K€ IIPaBO APYroro.

153.6.4. IlpeameTHBIE pe3yIbTaThl OCBOCHHUS IPOTPAMMBI 10 (pr3uKe (0a30BBIN YPOBEHB ).

153.6.4.1. IIpeameTHble pe3ybTaThl OCBOSHUS MPOTPaMMBbI 110 (PU3UKE K KOHILY OOYUYEeHHS B
7 xnacce:

[IpenmetHble pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpaXkaTb C(HOPMHPOBAHHOCTH Y
oOyJaroluxcst yMeHHi:

UCMOJb30BaTh MOHATHSA: (U3NYECKHEe M XMUMHUYECKHE SIBJICHUS, HAOJIOJCHHE, SKCIIEPUMEHT,
MOJIeIb, TUIIOTE3a, €IMHUIBl (PU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEprOe, KHUJKOE, Tra3000pa3HOE), MeXaHHYeCcKoe JIBUKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, TNPSIMOJIMHEWHOE), TPAaEeKTOPHs, paBHOJAEHUCTBYIOIIas cujl, Jaedopmanus
(ynpyras, nmiaacTudeckas), HEBECOMOCTb, COOOIIAIONIUECS COCY/IbI;

paznuuate sBiaeHUS (Aud@y3us, TEmIoBoe MABM)KEHHWE YaCTHI] BEILECTBA, PaBHOMEPHOE
JBUKECHNE, HEPABHOMEPHOE JBUKECHNE, MHEPLIMS, B3aUMOJICHCTBUE TEJ, PABHOBECUE TBEPABIX TEI
C 3aKpETJICHHON OChIO BpallleHUs, NIepe/iada JaBJICHUs TBEPAbIMU TeJIaMU, KHUJAKOCTIMHU U Ta3amH,
aTMoc(epHOe J1aBJIeHuUE, IIJIaBaHue TeJ, MPEeBPALICHU MEXaHUUECKOW YHEPTUH) MO ONUCAHUIO UX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUYECKOE SIBICHUE;

pacrio3HaBaTh MpPOSBICHUE HM3YUYCHHBIX (U3UUECKUX SBICHUHA B OKpYXKAIOIIEM MHpE, B TOM
yucie (pu3ndeckue SBICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PAa3IMYHBIMH CKOPOCTSIMH B
KUBOM M HEXHBOW IPUPOJE, ACHCTBHE CWIBI TPEHUS B INPUPOJE M TEXHUKE, BIIMSHUE
aTMoc(hepHOro 1aBIeHUs Ha )KUBOM OpraHu3M, IUIaBaHKE PbIO, phlyary B Telle YeJIOBEKa, IPU ITOM
NEPEeBOIUTh MPAKTUYECKYIO 3a/1auy B YU€OHYIO, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUH;

OMKCHIBATh W3yYEHHBIC CBOMCTBA Tel © (PHU3UYECKHE SBIICHUS, HCIOIB3YS (PUINIECKUE
BEJIMYUHBI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CUia
YOPYTOCTH, CUJIa TSDKECTU, BEC Tela, CUjla TPEHUs, AaBJeHHe (TBEPAOro Tena, )KUJIKOCTH, Ta3a),
BBITAJIKMBAIONIAsl CHJIa, MEXaHHuYeckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBIL,
K03 (QUIIMEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KHHETUYECKAs U MOTEHIANIbHAS SHEPTHUs ), IPH
OIMCAaHUU MPABUIILHO TPAKTOBATh PU3NYECKUI CMBICIT HCTIOIb3yEMbIX BEJTUUYHH, UX 0003HaUEHUs
U eIMHULBI (PU3UYECKUX BEIMYMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH IpaUKu M3YYEHHBIX 3aBUCUMOCTEN (PU3MUECKHX



BEJIHMYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SBICHUS M IPOLECCHl, HCIOJIb3Yys IpaBUIla
CIIOKEHMsI CUJI (BJI0JIb OAHOM IpsIMOI), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuiIo
paBHOBecHs pblyara (6y0ka), "3010TO€ MpaBUIIO" MEXaHUKH, 3aKOH COXPAaHEHMsI MEXaHUYECKOM
SHEpPruM, IMpH HTOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa U 3alUCBhIBaTh €0
MaTeMaTH4eCKOE BhIPAXKEHUE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl M CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUi MPaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BBIABISTH IPUYUHHO-CIIEICTBEHHBIE CBSI3H,
CTpoUTH 00BsICHEHHE U3 | - 2 JTOTMYECKHX IIaroB ¢ UCMOJIb30BaHUEM | - 2 M3y4YEeHHBIX CBOMCTBA
(bu3nvecKux sBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

peliaTh pacdyeTHble 3aaa4i B 1 - 2 JACHCTBHUSA, UCHOJB3Ys 3aKOHBI U (POPMYIIbI, CBSA3bIBAIOIINE
¢bu3nUecKre BEIWYMHBI: Ha OCHOBE aHAlM3a YCJIOBHS 3aauyd 3alMChIBaTh KPATKOE YCIOBHE,
MOJICTABIIATH (PU3NUCCKUE BETMYUHBI B (OPMYIIBI M MIPOBOANUTH PACUYCThI, HAXOAWTDH CITPABOYHBIC
JaHHBIE, HEOOXOMUMBIC [UIS PEHICHWS 3aj1a4, OICHUBATh PEATUCTHYHOCTh MOJYYCHHOM
(U3HYECKON BETUMIMHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (U3UYECKUX METOJIOB, B
ONMCAHUU UCCIICIOBAHUS BBLACIATH IPOBEPSIEMOE MPENIONIOKEHUE (TUIIOTE3Yy), pa3inyarbh U
MHTEPIPETUPOBATh IOJYyYEHHBIH pe3yJbTaT, HAXOAWUTh OIIMOKM B XOJE€ OIbITa, MPOBOJHUTH
BBIBOJIBI 110 €0 PE3YyJIbTATAM;

MPOBOANUTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUN WM (U3NYECKUX CBOWCTB Tel:
dbopMynupoBaTh TPOBEPSEMBbIE MPEANOJIOXKEHUS, COOMpPATh YCTAHOBKY M3 MPEITOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/JI OMBITa U (DOPMYIHPOBATH BHIBOBI;

BBIIIOJIHATE IMPAMBIC HU3MEPCHHUA PaCCTOAHUA, BPEMCHH, MACChbl TEJIa, 061>eMa, CHJIBI U
TEMIIEPATypPhI C UCIIOJIIb30BAHUEM AaHAIOTOBHIX U IUGPOBBIX MPHOOPOB, 3aMUCHIBATH MTOKA3aHUS
MPUOOPOB C YUETOM 3aJJaHHOM aOCOTIOTHON MOTPEITHOCTH U3MEPECHHIA;

ONpoBOAUTL HCCIICAOBAHUC 3aBHUCHMOCTU OHHOﬁ (I)HSH‘ICCKOIZ BCIIMYHUHBI OT I[perﬁ C
HCIIOJIb3OBAHHUEM IIPSAMBIX I/I3M€p€HI/II\/JI (3aBI/ICI/IMOCTI/I IMYTH PaBHOMCPHO JABWKYIICTOCA TEJIa OT
BpPpEMCHHU JOBWKXCHUA TCJIa, CHUJIBI TPCHUSA CKOJIBXKCHUSA OT BECa TCJIa, KAa4YCCTBa O6pa6OTKI/I
HOBCpXHOCTefI TCJI U HE3aBUCUMOCTHU CWJIBI TPECHUA OT INIOIIaAN COIIPHUKOCHOBCHHUS TECJ, CHUJIbI
YOpYTroCTUu OT YJIMHCHUS IPYKUHBI, BBITaHKI/IBaIOH_ICﬁ CHJIBI OT 00BbeMa IOT py)KCHHOfI qacCTHu TCJ1a
1 OT INIOTHOCTH XHUIKOCTH, €€ HC3aBUCHUMOCTHU OT IINIOTHOCTH TEJia, OT FJ'Iy6I/IHI)I, Ha KOTOPYIO
IOrpy>KEHO TCJIO, yCJIOBI/Iﬁ IJ1aBaHusA TCII, YCHOBI/Iﬁ PaBHOBCCHUS pblyara u 6J'IOKOB, Yy4aCTBOBAThH B
IIaHUPOBAHUU yqe6Horo HUCCICa0BaHUsI, CO6I/IpaTB YCTAaHOBKY U BBIIIOJHATH U3MEPCHUA, CIICAY
NpeAJIOKCHHOMY IIJIAHY, (I)I/IKCI/IpOBaTB PE3YIbTAThI HOHy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘-ICCKI/IX
BCJIMYHWH B BUAC NPCIIIOKCHHBIX Ta6J'II/II_[ n l"pa(bI/IKOB, MIPOBOAWUTE BBIBOABLI IO PE3yJibTaTaM
HUCCICAOBAaHU,

MIPOBOAUTH KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMUYMH (IUIOTHOCTH BEIIECTBA JKHJIKOCTH U
TBEPIOTO TeElla, CWIa TPEHUS CKOJIBKEHUS, JaBIEHUE BO3yXa, BBITAJIKUBAIOLIAS CHIIA,
JeMCTBYIONIAsl HA MOTPY>KEHHOE B YKUJIKOCTh TEJO, KOA(PPUIIMEHT MOJIE3HOr0 IEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeAysl MPEATIOKEHHON HMHCTPYKIMM: NPU BBINOJIHEHUM H3MEPEeHU cobupartb
SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATh 3HAYEHUE NCKOMOM BEIMYHHBIL;

cOo0JII0/1aTh MTPaBUIIa TEXHUKU 0€30MacCHOCTH MPH paboTe ¢ 1a00opaTOpHBIM 000pYI0BaHHUEM;

UMETH MPEACTaBICHUE O MPUHIIUIIAX IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPONUCTB: BECHI,
TEPMOMETP, JHUHAMOMETP, COOOIIAIONIMECs COCYAbl, OapoMeTp, pbluar, MOJBIKHBIA H



HETIOBHKHEIH 0JIOK, HAKJIIOHHAs IIOCKOCTh;

XapaKkTepu30BaTh MPHUHIMIIBI JACHCTBHUS U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
HCIIOJIb30BAHUEM HUX OIMCaHUs (B TOM 4YHCIE: MOALIMIHUKH, YCTPOWCTBO BOJOIPOBOJAA,
TUIPaBIMYECKUN TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), UCIOIb3Ys
3HaHUS O CBOMCTBaxX (PU3UYECKUX SBICHMA M HEOOXOAMMbIE (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

IPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMALIUIO O MpPUMEpPaxX) MPAKTHYECKOTO HCIIOIb30BAHUS
(bu3nyecKux 3HaHUI B TIOBCEIHEBHOW KU3HM [yl o0ecrieyeHus 6e3011acHOCTH MPHU 00palleH!H ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISITh OTOOP MCTOYHMKOB HMH(popMaiuu B VHTEpHETE B COOTBETCTBUU C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMUXCA 3HAHUM M IIyTEM CPaBHEHMS pa3IMYHBIX
HMCTOYHUKOB BBIIENATh MH(POPMAIUIO, KOTOPAas SBJSETCS NMPOTUBOPEUMBOM MIIM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJB30BAaTh TIPU  BBIIOJHEHWHM YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nYecKoro cojlep)kaHus, CIpaBOYHbIC MaTepualibl, pecypchbl ceTu VHTepHeT, BianeTh
IIpUEMaMH KOHCIIEKTUPOBAHMsI TEKCTa, IMpeoOpa3oBaHUs HMH(OpMaLMM W3 OJHOW 3HAKOBOU
CUCTEMBI B IpYTYIO;

co3JaBaTh COOCTBEHHBIE KpAaTKHE IMHCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2 - 3
HUCTOYHUKOB HMH(OpPMAIMK, B TOM 4YHUCIE MYOJIUYHO NPOBOAUTH KpaTKHE COOOIIEHUS O
pe3yabpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPH 3TOM TPaMOTHO HCIOIB30BaTh
M3Y4YCHHBIN MOHATUHHBIN anmapat Kypca GU3HKH, COMPOBOXKIATh BRICTYTIICHHE TIPE3eHTAlINEH;

IIPpH BBIMTOJIHCHUHA yLIe6HI>IX IMPOCKTOB " I/ICCHG,I[OBaHI/Iﬁ pacnupeacisaTb 0053aHHOCTH B rpynic B
COOTBCTCTBHMHM C IIOCTABJICHHBIMHU 3aJadYaMH, CJICAUTH 3a BbIIIOJHCHHCM IIJIaHA HCﬁCTBHﬁ,
OLICHUBATh COOCTBEHHBIM BKJIaA B JACATCIBHOCTH TPYHIIbI, BBICTpaMBATb KOMMYHHKATHBHOC
B33.HMO,Z[€I>’ICTBI/IC, YUUTBIBAsA MHCHUC OKPYIKAIOMIUX.

153.6.4.2. IlpeameTHble pe3ysibTaThl OCBOEHUS MPOTrpaMMBbl 110 PU3UKE K KOHILY 00yUYEeHHMs B
8 kiacce:

[MpenMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTh CHOPMHUPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

HCIIOJIB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAJUIMYECKHE U aMopgHbIE Tesa, HACHIIIEHHBIH H
HEHACBIIICHHBIM Iap, BIJIAXKHOCTh BO3JyXa, TEMIEPATypa, BHYTPEHHSS HHEPIHUs, TEIJIOBOU
JBUTATENb, DJIEMEHTAPHBIM JIIEKTPUYECKUM 3apsf, DJIEKTPUYECKOE II0J€, IMPOBOAHUKHA H
JTUAJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE TT0JIE;

paznuuaTh SBJICHUS (TEMJIOBOE pacIIMpPEHUE M CXKAaTHe, TEIUIoNepenaya, TEIIOBOEe paBHOBECHE,
CMauvBaHUE, KAMWULSIPHBIEC SIBICHUS, UCIApeHHE, KOHJCHCAlMs, IJIaBJICHHUE, KpUCTAJIN3alus
(oTBepmeBaHME), KHUICHHE, TeIUionepeaaya (TEIUIONPOBOJIHOCTh, KOHBEKIUS, W3IyYCHHE),
ANEKTpU3alUs Tel, B3aHUMOJCICTBHE 3apsAloB, NEHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MArHUTOB, JEHCTBHE MArHUTHOTO IMOJISI Ha IMPOBOJHUK C TOKOM,
ANIEKTPOMArHUTHAs. MHIYKIUS) MO OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIONINX JAaHHOE (PU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PU3UUYECKUX SBJICHUN B OKPYKalOIIeM MUpPE, B TOM



grcne (pu3ndeckue SBICHUS B MPUPO/JIE: MOBEPXHOCTHOE HATSHKCHHUE M KANUJUISIPHBIC SIBJICHUS B
MIPUPO/Ie, KPUCTAILIBI B MpUpoae, uznyuenue ColHia, 3aMep3aHie BOJOEMOB, MOPCKHE OpU3BL,
o0pa3oBaHHe POCHI, TYMaHa, MHEsl, CHETa, JIEKTPHUECKHUE SBICHUS B aTMOC(epe, IEKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE ToJie 3eMiiu, Apei( MOII0COB, POJIb MATHUTHOTO MO AJIs
KHU3HU Ha 3emiie, MOJSIPHOE CUSHUE, IIPU 3TOM IEPEBOAUTH IIPAKTUUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3NYECKUX SBIICHUI;

ONMCHIBaTh M3YYCHHBIC CBOWCTBA TeN W (PU3UUECKUE SBICHHS, HCIONb3Yys (U3NUIECKUe
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHSAS 3HEPrusi, KOJINYECTBO TEMJIOTHI, yAeIbHAsl TEIJI0EMKOCTh
BEIIECTBA, YyJAEIbHAs TEIUIOTa IUIABJICHUS, YJAEIbHAas TEIUIOTa NapooOpa3oBaHUs, yAEIbHAs
TEIUIOTa CrOpaHMs TOIUIMBA, KOA(P(UIMUEHT I0JIE3HOrOo JEHCTBMSI TEIUIOBOM MAIMHBI,
OTHOCHUTEIIbHASA BIAKHOCTh BO31YyXa, DJICKTPUYECKHH 3apsAl, CHJIA TOKa, JIEKTPUYECKOE
HanpsDKeHHUEe, CONPOTUBIEHUE IPOBOJHUKA, YJIEIbHOE CONPOTHBIIEHHE BelleCcTBa, paboTa U
MOIITHOCTH AJIEKTPHYECKOTO TOKA), MPU ONMKUCAHUH TPABMIIBHO TPAKTOBATh (PU3MUECKUI CMBICI
UCIOJIb3YEMBIX BEIMYUH, 0003HAYEHUS U €AUHULIBI (PU3MUECKUX BEIMYMH, HAXOAUTh (POPMYIIBL,
CBSI3bIBAIOLIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TpapuKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTCpPU3oBaTh CBOICTBa TCII, (1)I/I3I/I‘~I€CKI/I€ SABJICHUA W HNPOHECCChI, HCIIOJIIL3ys OCHOBHBLIC
MIOJIOYKEHHSI MOJICKYJISIPHO-KUHETHYECKOW TEOPUH CTPOCHUS BEUIECTBA, IPUHIIUI CYTEPIIO3UITHH
nosie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa i ydacTka Ielu,
3akoH Jxoyisi-JIeHna, 3aKOH COXpaHEHHS SHEPTHH, IPU 3TOM YMETh (POPMYJIMPOBATH 3aKOH M
3aIUCbIBATh €ro MaTCMaTH4YCCKOC BBHIPAKCHUC,

OOBSICHATh (PU3MUECKUE MPOLECCHl M CBOICTBA Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUYMHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe M3 | - 2 JIOTMYEeCKMX IIaroB C HCHOJb30BaHHEM | - 2 W3yueHHBIX CBOICTBa
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuiaTh paCUCTHLBIC 3a/la4 B 2-3 I[eﬁCTBHH, HCIIOJIb3YyS 3aKOHBI U (I)OpMyJ'H)I, CBA3BIBAIOIIHEC
(1)H31/I‘-ICCKI/I€ BCJIMYMHBI: Ha OCHOBC aHaliM3a YCJIOBHUA 3aJadl 3allUChbIBATh KPATKOC YCJIOBHUC,
BbBIABJEITE HCAOCTATOK JAHHBIX [JII PCIICHHUA 3a/aydH, BBI6I/IpaTI:> 3aKOHBI H q)OpMy.TIBI,
HGO6XOI[I/IMI>IG g €€ pCICHHA, MPOBOJUTH PACUYCTBl W CPABHUBATH IMOJTYYCHHOC 3HAYCHUC
(I)I/I3I/I‘ICCKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMU,

pacrno3HaBaTh MPOOJEMbI, KOTOpbIE MOXXHO PEHIMTh MPH IMOMOLIM (PU3NYECKHUX METOJIOB,
UCIIONB3Ysl OINHMCAHME HCCICNOBAHMSA, BBIICIATH IPOBEPSAEMOE IPEAIOJIOKEHUE, OLEHUBATH
MIPaBUIILHOCTh NOPAJIKA IPOBEAEHUS NCCIEA0BAHMS, IPOBOJUTH BBIBOJIBI;

MPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (U3NYECKUX SBICHUHA MM (PU3MYECKHX CBOMCTB Tel
(KamwuIsipHBIE SIBJICHUS, 3aBUCHMOCTb JaBJEHMSI BO3JyXa OT €ro oObema, TeMIlepaTyphl,
CKOPOCTH IIpollecCa OCTBIBAaHMS M HArpeBaHus IpU H3JIyYEHUU OT LBETa H3IIydarolen
(moryomaomniei) MOBEPXHOCTH, CKOPOCTb HCIAPEHUs BOJBI OT TEMIIEpaTypbl XUAKOCTU U
IUIOLIAIA €€ TOBEPXHOCTH, 3JIEKTPU3aLUs TEl W B3aUMOACUCTBHUE DJIEKTPUUECKHUX 3apsloB,
B3aMMO/JICIICTBIE TOCTOSHHBIX MAarHUTOB, BHU3yaJlM3alllsi MarHUTHBIX TOJE€H IMOCTOSHHBIX
MarHuToB, JIEHCTBUS MarHUTHOIO IOJIA Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA  3JEKTPOJBUTATENS  IOCTOSHHOTO  TOKa):  (OpMyJIUpoOBaTh  MpOBEpsieMble
MIPEIOI0KEHUs, COOMPATh YCTAaHOBKY U3 MPEATIOKEHHOT0 000PYI0BaHUS, ONTMCHIBATH XO OIBITA
1 (OpMyJIUPOBATH BHIBOJIBI;

BBIIIOJIHATH IIPSIMBbIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHOMN BIIAYXKHOCTH BO3yXa, CUJIbI TOKA,
HaMpsDKEHUs C MCIOJb30BAaHMEM aHAJOIOBBIX IPUOOPOB M JATYMKOB (PU3NYECKUX BEJIMYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C yUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;



MPOBOANTHh HCCIEAOBAHUE 3aBHUCHMOCTH OJHOW (U3NYECKOW BEIUYMHBI OT JIPYro ¢
HCIIOJIb30BAaHUEM IPSMBIX U3MEPEHHUH (3aBUCUMOCTb COTIPOTHBIICHHUS ITPOBOIHUKA OT €T0 JTUHEI,
IUIOUIAJN TONEPEYHOr0 CEYEHHS] M YAEIBHOTO CONPOTHUBIIEHUS BEIIECTBA IPOBOJHHUKA, CHUJIbI
TOKa, MAYLIEr0 4Yepe3 IMPOBOJHUK, OT HAOPsSOHKEHUST HA TMPOBOJHUKE, HCCIIEIOBAHUE
MOCJIeI0BATEIBLHOTO U apaJIEIbHOTO COEIMHEHU MPOBOAHUKOB): TUTAHUPOBATH UCCIIEAOBaHUE,
coOMpaTh YCTAaHOBKY W BBINIOJHATH M3MEPEHUS, CIeAys MPEII0KEHHOMY TUIaHy, (PUKCUPOBATH
pe3yJIbTaThl TOMYYEHHOW 3aBUCMMOCTH B BHJIE TaOJIUIl W TPadUKOB, MPOBOAUTH BHIBOJKI IO
pe3yJibTaTaM HUCCIIeIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpeHHs (U3NYECKUX BENUYHMH (yAeTbHas TEIJIOEMKOCTh BEIECTBA,
COIIPOTHBIIEHUE TMPOBOJHMKA, pabOoTa M MOILMHOCTh 3JIEKTPUUYECKOI'O TOKa): IJIAHUPOBATH
M3MEpEHusi, cCOOMPaTh HKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIIEAYS MPEAJIOKCHHON WHCTPYKIMU, U
BBIYHUCIIATH 3HAYEHUE BEIIUYNHBI,

COOJTIO/1aTh MTPaBUIIa TEXHUKU 0€30MaCHOCTH MPH padoTe ¢ 1a00paTOpHBIM 000pYyI0BaHHUEM;

XapaKTepu30BaTh NPUHLMIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
HCII0JIb30BAHUEM MX ONMCAHUs (B TOM YHUCIIE: CUCTEMA OTOIJICHUS JIOMOB, TUTPOMETP, ITapoBast
TypOHMHa, aMIepMeTp, BOJIBTMETP, CUETUUK HJIEKTPUUECKOW 3HEPrHH, JIEKTPOOCBETHTEIbHbIE
npuOOpHI, HarpeBaTeNbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI), DIIEKTPUUYECKHE MPEIOXPaHUTEIH,
JIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOTO TOKAa), MCIIOJB3ysl 3HAHMS O CBOMCTBax
(bu3NYeCKUX SBICHUH U HEOOXOJMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUUYECKHE YCTPOICTBa M H3MEpHUTENbHbIE MPHUOOPHI MO CXeMaM M
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTaTEIIb
BHYTPEHHETO CTOPaHUs, HJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI JIEKTPUUYECKHX LeneH c
IIOCJIEIOBATEIBbHBIM M MApaJUICJIbHBIM  COEIMHEHHEM JJIEMEHTOB, pAa3jiv4as YCJIOBHBIC
0003HAYEHUS HIIEMEHTOB JEKTPUUECKUX LIeTell;

MPUBOJUThH MPUMEPHI (HAXOAUTh MH(OpPMALMIO O IMpHUMEpax) MPaKTUYECKOrOo HCIOJIb30BaHUS
¢u3nUecKux 3HaHUN B MOBCEIHEBHOW XKU3HM [yl o0ecrieyeHns 6e30MacHOCTH NP 0OpalleHHH ¢
npubopaMy M TEXHMYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0pPOBbsI U COOJIIOJIEHUS HOPM
JKOJIOTUYECKOI0 ITOBEJECHUS B OKPYXKAIOLIEH CpeLIE;

OCYIIECTBIISATh TNOUCK HMHOpMaMKM (QU3NYECKOro cojepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HAaHUN U ITyTeM CPaBHEHUS JOMOTHUTEIbHBIX HCTOYHUKOB BBLACTATH HHPOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEJIOCTOBEPHOM;

UCTOJb30BAaTh TPU  BBIMOJHEHUM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3nyecKoro cojepxaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT, BlaneTh
npueMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHHs HMHGOPMAIMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPaTKUE YCTHBIE COOOIeHUs, 00001mas nHpopMaIiio
13 HECKOJBKUX UCTOYHUKOB, B TOM YHUCJIE MyOJIUYHO TIPEACTABISITh PE3YIbTAThl MPOSKTHON HIIH
HCCIIEA0BATENbCKOM I€ITeIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BaTh U3YUEHHBIN MOHATUMHBIN
anmnapart Kypca (U3HKH, COPOBOKIATh BRICTYIJIEHUE TIPE3eHTALINEH;

IIPYU BBIIIOJHEHUU YYEOHBIX MPOEKTOB M UCCIEIOBAaHMN (PU3MUECKUX MPOLECCOB paclpeeniTh
00513aHHOCTH B IPYIIIE€ B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/1a4aMU, CJICAUTh 33 BHIIIOJHEHUEM
IUTaHa JIEHCTBUHA M KOPPEKTHPOBATH €ro, OICHMBATH COOCTBEHHBIH BKIJIAJ B JEATEIBHOCTDH
I'pyNIBbl, BBICTpauBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, MPOSBIIS T'OTOBHOCTH pa3peniaTh
KOH(QJIUKTBI.



153.6.4.3. IlpeameTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI IO (PU3HKE K KOHILY 00yUeHHS B
9 kiacce:

[Ipenmernbie pe3ynbTaThl Ha 0a30BOM ypOBHE MJOJDKHBI OTpa)kaTb C(HOPMHPOBAHHOCTH Y
o0yyaromuxcs yMeHui:

WCII0Ib30BaTh MOHATHS: CUCTEMa OTCUYETa, MaTepUaibHas TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOT O JIBUKEHUS, nedopmarus (ynpyrasi, IIacTUYecKas), TpPEHHUE,
HEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3Ku, HEHTP TSKECTH, aOCOIIOTHO
TBEpAOE TEeJO, LIEHTP TSHKECTU TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKUE KOJIeOaHUs M BOJIHBI,
3BYK, HHQPA3BYK U YIBTPa3BYK, dJIEKTPOMATHUTHBIC BOJHBI, IIKaTa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTaTbHO30PKOCTb, CIIEKTPbl MCIYCKaHUS U MOTJIONIeHus, anbda-, OeTa- u
ramMmma-u3JIy4eHHs, H30TOIIbI, SIACPHAs SHEPTeTHKA;

paznuyath  sABICHUS (paBHOMEpPHOE U  HEPaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUYKEHHE, CBOOOIHOE MaJICHUE TeJl, PABHOMEPHOE JIBUKEHUE
M0 OKpPY’XKHOCTH, B3aMMOJCHCTBHE Tel, PEAKTHUBHOE [IBIKEHUE, KoyieOaTelbHOE JABM)KEHUE
(3aTyxaromiie ¥ BBIHY)KJICHHbIE KOJIeOaHus), pe30HAHC, BOIHOBOE JIBI)KEHHE, OTPaXKCHUE 3BYKa,
MPSIMOJIMHENHOE PACIIPOCTPAHEHHUE, OTPAXKEHUE U TMPEJOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaXKCHHUE CBETA, Pa3JIO’KEHUE OENOro CBETa B CIEKTP M CIIOXKEHHE CIEKTPAJIbHBIX LIBETOB,
JUCIIEPCUsl CBETA, €CTECTBEHHAs PAJMOAKTHBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3JIyYEHUs1) 110 OMMCAHUIO X XapaKTEPHbBIX CBOICTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JnaHHOe (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHWE H3YYEHHBIX (PU3MUECKUX SBJICHMHM B OKpY’XKaroluleM Mupe (B TOM
qucae (QU3MUecKue SIBICHUS B MPHUPOJE: NPWIMBBI M OTJIUBBI, ABMKeHHE MiaaHeT ColHeuHOU
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE KHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJIHBI, IlyHAMH, 3XO0, [IBETA TEJI, ONTHYECKHE SIBJICHMS B IPUPO/E,
OMoJ0orM4ecKoe JecTBHE BUAMMOIO, YJIbTPA(QHOIETOBOIO U PEHTIEHOBCKOIO W3IIy4YEHUH,
€CTECTBEHHBIH paOaKTUBHBIN (DOH, KOCMHUYECKHE JIyUH, PAJHOAKTUBHOE N3TyUeHHE IPUPOIHBIX
MUHEPAJIOB, JIEHCTBUE PATUOAKTUBHBIX M3IYyYEHHM Ha OpraHU3M 4eJoBEeKa), IMpU 3TOM
NEePEeBOIUTh MPAKTUYECKYIO 3a/1auy B yUeOHYIO, BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

OINUCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHMS, HCIONb3Ys (HU3NUECKUE
BEJIMYMHBI (CpeAHsIsl 1 MTHOBEHHAsl CKOPOCTh TeJla IIPH HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
[IEpEMEILLEHUE, ITyTh, YIVIOBAs CKOPOCTh, CUJIA TPEHHUS, CUJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE
CBOOOJHOIO TaJeHMsI, BEC Tejla, UMIYJbC TeJa, MMITYJbC CHJIBI, MEXaHHYecKas paboTa u
MOIIIHOCTb, IOTEHIMAJIbHASL SHEPT U Tela, TOJAHATOrO HaJl TIOBEPXHOCTHIO 36MJIM, TOTCHIMAJIbHAS
SHEPTHUsl CKATOM NPY’KHUHBI, KHHETHYECKAsl SHEPTUs, NOJIHAsE MEXaHUUYECKAsl SHEPrusl, IEpUo U
YyacToTa KojeOaHHi, IIMHA BOJIHbI, TPOMKOCTb 3ByKa U BHICOTAa TOHA, CKOPOCTh CBETA, IOKA3aTeb
MIPEIOMIIEHUS CPEJIbl), IPU ONMCAHUU MTPABUIIBHO TPAKTOBATH (PM3UUYECKUN CMBICIT HCTIONb3YEMbIX
BEJIMYMH, 0003HAUYEHHS U €AUHUIIBI (PU3UUECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE
JTaHHY!0 (U3MYECKyI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTh TpapuKU H3YUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu30BaTh CBOMCTBa TeJl, (QU3MYECKUE SBICHUS U TMPOILECChl, HCMHOIb3Ys 3aKOH
COXpaHEHUsl PHEPIruH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUI CYMNEPIO3UIMU CHJI, MPUHIHUII
oTHOcUTeNnbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKEHUS
U TPEJIOMJICHUS CBETa, 3aKOHBI COXpaHEHUs 3aps/I0BOIO M MAacCOBOIO YHUCEN MPU SIIEPHBIX
peaxkuusx, npu 3ToM GopMyIUPOBaTh 3aKOH M 3aIHCHIBATh €r0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIlHid



MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
o0bsCHEHHE W3 2 - 3 JIOTMYECKHUX IIAaroB C HCIOJb30BaHHEM 2 - 3 HM3YyYCHHBIX CBOWCTBA
(bU3NIEeCKUX SBICHUH, (PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

peliaTh pacueTHbIE 3a/1a4u (ONMUparonMecs Ha cucTeMy U3 2 - 3 ypaBHEHMI), UCIIOTIb3YS 3aKOHBI
u (GOpMyIbl, CBs3bIBalOIIME (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 33Ja4d
3aMMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIME WM M30BITOYHBIC JaHHBIE, BHIOMPATH
3aKOHBI ¥ (OPMYJBI, HEOOXOAWMBIE Il pELICHUs, NPOBOAMTH pPACUYEThl W OLIEHUBATH
PEATUCTUYHOCTh MOTYYEHHOTO 3HAYEHUS (PU3NYECKON BEJTMUUHBI;

pacrio3HaBaTb Hp06HeMLI, KOTOPBIC MOXHO PpCIINTh HOpU IMIOMOIIU (1)I/I3I/IHCCKI/IX METOJ0B,
HCIIOJIB3Ysd OIMCAaHHUE HCCICAOBAHUA, BBIACIATE IIPOBEPACMOEC IMNPEAIIOIONKCHUE, OILCHHMBATH
MMPaBHUJIBHOCTL HOpdgAKa MNPOBCACHUA HCCICAOBAHHWA, MNMPOBOAWTL BbIBOAbI, MHTCPIIPETUPOBATH
PE3YJIbTAaThI Ha6J'IIOI[eHI/II71 H OIIBITOB,

MIPOBOJIUTH OTBITHl 1O HAOMIOACHUIO (U3UYECKUX SIBICHUNA WM (PU3MYECKHX CBOMCTB Tell
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHUs SHEPruH, 3aBUCUMOCTb IE€pPHOAA
KoJ1e0aHui NPy KUHHOI'O MasiTHUKA OT MacChl IPy3a U AKECTKOCTU MIPYKUHBI U HE3aBUCUMOCTD OT
aMIUTUTYAbl MaJiblX KoJeOaHU, MpsIMOJIMHEIHOE pacpocTpaHeHUe CBeTa, pa3jiokeHue 0enoro
CBETa B CIIEKTpP, U3YUYCHHE CBONCTB M300pak€HUS B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMera B coOuparoliel JuH3e, HabaroAeHNe CIUIOUIHBIX U JIMHEHYaThIX CIIEKTPOB U3Ty4YeHuUs):
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 000pyOBaHUS, ONUCHIBATH X0
OIIBITA U €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBI;

MIPOBOJIUTH TMPH HEOOXOIUMOCTH CEPHI0 MPSMBIX H3MEPEHH, OINpENelsis CpeaHee 3HaueHHe
u3MepsieMoil BenuuuHbl ((POKyCHOE paccTosiHHE coOMparoleil JHMH3bI), 00OCHOBBIBATH BHIOOP
croco0a u3MepeHust (M3MEPUTEIIBLHOTO MPUOopa);

IIPOBOJIUTH MCCIIEJJOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYMH C HCHOJIb30BAHHUEM IPSAMBIX
U3MepeHuil (3aBUCUMOCTh ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHOU
CKOpOCTH, NepHoja KojaeOaHUi MaTeMaTHYeCKOT0 MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia
OTpaXEHHs CBeTa OT yrja MaJeHus M yrjia NpejJoMJIEHUS OT yria MaJeHus): IJIaHUPOBaTh
HCCIIeIOBaHUE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh Pe3yibTaThl MOITYYEHHOU
3aBUCHUMOCTH (U3WYECKUX BEJIUYMH B BHJE TaOMUI] U TrpaduKoOB, MPOBOIAUTH BBIBOABI IO
pe3yabpTaTaM UCCIIEI0BAaHMS;

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIUUYMH (CpPelHss CKOPOCTh U YCKOpPEHHE Tela
IpU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOpEHHE CBOOOJHOTO TMaJleHHs, KECTKOCTh MPY>KUHBI,
KO3 (ULUEHT TPEeHHUsS CKOJIBXKEHUs, MeXaHWdyeckas paboTa M MOIIHOCTb, YacTOTa U IMEPUOJ
KoJIeOaHUH MaTeMaTUYECKOT0 U MPYKUHHOTO MasiTHUKOB, ONITHYECKas CHjla COOMparoIei JTHH3HI,
paZMoaKTUBHBIN (DOH): TUIAHUPOBATH MU3MEPEHHUS, COOUPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIIEAYs NPEIJI0KEHHON NHCTPYKLNHU, BBIUNCIIATh 3HAUYEHUE BEINYMHBI U
aHAJIM3UPOBATH MOTYUYEHHBIE PE3yJIbTAThI C YUETOM 33/1aHHOM MOTPENTHOCTH U3MEPEHU;

co0JII0/1aTh MTPaBUIIa TEXHUKU 0€30MacCHOCTH MPH paboTe ¢ 1a00opaTOpHBIM 000pYI0BAaHHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKK HM3YUYEHHBIX (PHU3MYECKHX MOJeNel: MaTepuaibHas TOuKa,
a0COIFOTHO TBEPAOE TEJO, TOYCUHBIN UCTOYHHUK CBETA, Iy, TOHKAs JIMH3A, TNIAHETapHAs MOJCIh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO SiApa;

XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
UCIOJIb30BAHUEM HUX ONHUCAHUSA (B TOM YHCIE: CIUIOMETP, JaTYUKU MOJOKEHUS, PACCTOSTHUS U
YCKOpEHHUs, paKeTa, 3XOJOT, OYKH, IEepHUCKOIl, (oToammnapar, ONTHYECKUE CBETOBOJBI,



CIIEKTPOCKOI, JTO3UMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHUSA O CBOMCTBAaX (PU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PHUCYHKH M3YUEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENBbHBIX IPUOOPOB U TEXHOJIOIMUYECKHX MPOLIECCOB IIPU PELICHUH YUeOHO-PAaKTHUYECKUX
3aJa4, ONTHYECKUE CXEMBI Ul MMOCTPOSHHS M300paKeHUH B TUIOCKOM 3€pKajieé U COOMparomien
JIMH3E;

IPUBOANUTH MPHUMEPHI (HAXOIUTh MH(POPMALIUIO O MpPUMEpPaxX) MPAKTHYECKOTO HCIIOIb30BAHUS
(bu3nyecKux 3HaHUI B TIOBCEIHEBHOW KU3HM [yl o0ecrieyeHus 6e3011acHOCTH MPHU 00palleH!H ¢
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/0pOBbS M COOJIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

OCYWIECTBIISAITh NMOUCK MH(popManuu B MHTEpHETE, CAaMOCTOSATENHFHO (POPMYIUPYST MOUCKOBBINA
3alpoc, HaXOAUTh IIyTH ONpEIENCHHUsI AOCTOBEPHOCTH IOJy4€HHOW HMH(pOpMalMM Ha OCHOBE
MMEIOIIMXCS 3HAHUMN U JONOJHUTEIBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh TPU BBINOJHEHUM YYEOHBIX 3aJaHUil Hay4HO-TIOMYJIAPHYIO JUTEpaTrypy,
CIIpaBOYHBIE MaTepUalibl, pecypchl cetu HHTepHeT, BiIajgeTh MpUeMaMH KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HWH(OpPMALUU U3
HECKOJIbKUX  MCTOYHHMKOB, IyOJMYHO  MPEACTABIATh  PE3yJbTaThl  MPOEKTHOH WU
HCCIIEA0BATENBCKON AESTENBHOCTH, TP ATOM I'PAaMOTHO HUCIIOIb30BATh U3yYECHHBIN TOHATUHHBIN
anmapar M3y4aeMoro pasjena (U3MKH U CONPOBOXAATh BBICTYIUICHHUE MpPE3eHTAlUeH C yueToM
0COOEHHOCTEHN ayIUTOPUH O0yUarOIINXCS.

153.7. B denepanbHbIX U PETUOHATBHBIX MPOIEAYPaX OLIEHKHU KauecTBa 00pa30BaHMUS
HCIIOJIL3YETCS TIEPEYCHb (KOAM(PUKATOP) pACTIPEICIICHHBIX IO KJIacCaM MPOBEPSIEMBIX
TpeOoBaHU# K pe3yIbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o01ero 00pa3oBaHus U JIIEMEHTOB COCPKaHUS 10 (HU3UKE.

Tabnuia 22
IIpoBepsiemble MpeAMETHBIE PE3YIbTAaThl OCBOEHUS OCHOBHOMN
00pa3oBaTenbHOI MTPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus (7 Kiacc)
Kon [IpoBepsieMbIe MTpeIMETHBIE Pe3yIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO  |00Pa30BATEIHLHOM MTPOTPaMMBbI OCHOBHOTO 0011IeTO 00pa30oBaHUs
pe3ynbTara
1.1 MCIIOJIb30BaTh U3yUEHHBIC TOHITHS
1.2 pa3nu4aTh SBICHUS 1O ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINUECKOE SIBICHUE
1.3 pacro3HaBaTh  MPOSIBJICHUE  HW3YYEHHBIX (U3UYECKUX  SBICHUA B
OKpY’arolleM MHUpe, B TOM uucie (u3nueckue SBJICHUS B MPHUPOAE, MpU
STOM TEPEeBOAMTH TMPAKTUYECKYI0 3a1ady B y4ueOHYyI0, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3UYECCKUX SIBICHHUI
1.4 OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN U (PU3MUECKUE SBICHUS, HCIIOIb3Ys




(du3znyeckue BEIWYMHBI, TPU ONUCAHWM TPABWIBHO  TPAKTOBATh
(bu3MUECKUN CMBICI UCTOIb3YEMbIX BEIMUMH, UX 0003HAYCHUS U €TUHUIIBI
(U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(bu3MUeCKyl0 BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpauKu
M3y4YEeHHBIX 3aBUCUMOCTEH (pU3MUeCcCKUX BEINIHH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBICHUS W IPOLECCHI,
WCIONIb3Ysl M3YyYEHHbIE 3aKOHBI, MpPH O3TOM JaBaTb CJOBECHYIO
(hopMyJIHPOBKY 3aKOHA U 3aMMHUCHIBATH €T0 MATEMATUIECKOE BBIPAKCHHE

1.6

O0BSCHATH (PU3NYECKUE SBJICHHUSI, TPOILIECCHI U CBOIMCTBA TEJ, B TOM YUCIE H
B KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIISTh
MIPUYNHHO-CIICJCTBEHHBIE CBA3HU, CTPOUTH 00BsiICHEHUE U3 | - 2 TOTHYECKHUX
[1aroB ¢ omnopoil Ha 1 - 2 W3yYeHHBIX CBOWCTBAa (PUIUYECKUX SIBICHHI,
(hM3HUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacdeTHble 3aaud B 1 - 2 JEHCTBUSA, HCIOJIB3Yys 3aKOHBI U
(bopMyIbl, cBs3bIBalONINE (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a
YCJIOBHSI 3a/1aud 3alUChIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3UUECKHE
BETUYUHBI B (DOPMYJIBI U MPOBOJIUTH PACUYETHI, HAXOJUTHh CIPABOYHBIC
NaHHBIE, HEOOXOIUMBIC VISl PEIIEHUs 3a/1ad, OLICHUBATh PEATUCTUYHOCTD
MOJIy4eHHOM (PU3NYECKON BETMUHUHBI

1.8

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIUTh MpPU T[OMOLIH
(bU3MYECKHUX METOJ/IOB, B OIMCAHUU UCCIIEJOBAHUSI BBIIEIAThH POBEPIEMOE
MpeNoiIokKeHne (THIoTe3y), pa3inyaTh U MHTEPIPETUPOBATh NOTYUYESHHBIN
[pe3yNbTaT, HAaXOAUTh OLIMOKM B XOJE OIbITa, JeJaThb BBIBOJBI IO €ro
pe3yJpTaraM

1.9

MPOBOAUTH OMNBITHI MO HAOMIOJAEHUIO (U3MUECKUX SBIEHUM WiIn
(br3MUECKUX CBOWCTB TeN: (OPMYIUPOBATH MIPOBEPSEMbIE TPEITOIOKEHNUS,
coOMpaTh YCTAHOBKY M3 HPEAJIOKEHHOI0 00OpYOBaHUS, 3alHChIBATh X0/
onbITa U (POPMYIHPOBATH BHIBOABI

1.10

BBINIOJIHATh TPSAMBIE M3MEPEHUS C MHCIONb30BAHMEM AHAJIOIOBBIX U
UGPOBBIX NPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPHOOPOB C Yy4ETOM
3a/laHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKOH BETHMUUHBI OT
Npyrodl C HCIOJb30BAaHUEM MPSAMBIX HW3MEpPEHHWH, Yy4acTBOBaTh B
MIaHUPOBAaHUM  y4eOHOrO  HCCIeNOBaHUS, COOMpaTh YCTAHOBKY W
BBITMOJIHATE U3MEPEHUsi, Cleays MNpPeAsIOKEHHOMY IIJIaHy, (UKCHpPOBATh
[pe3yNbTaThl TOJYYEHHOH 3aBUCUMOCTH (DU3MUECKUX BEJIUYUH B BUE
MPE/UIOKEHHBIX TaOnMMIl U TpaduKoB, JenaTh BBIBOJABI MO pe3yJibTaTaM
MCCIIEJOBAHUS

1.12

MIPOBOJUTh KOCBEHHBIE H3MEPEHUs (HU3UUYECKUX BEIMYHMH, CIEAys
MPEUIOKEHHOW WHCTPYKIMU: TPU BBIMOJIHEHUH H3MEpPeHH coOuparh
DKCIIEPUMCHTAIBHYIO YCTAHOBKY W  BBIYMCIATH 3HAYEHUE HCKOMOMU
BEJIUYHMHBI

1.13

coOJr01aTh MpaBUiia TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1abopaTopHBIM

000pyI0BaHNEM




1.14 YKa3bIBaTh TMPHHLUNBI JEHCTBHUA NPHUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapakTepu30BaTh INPUHLMIBI  JIEHCTBUA  M3Y4YEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C IOMOIIBIO UX ONMCAaHUS, UCIIONb3Ysl 3HAHUS O
CBOMCTBaX (PM3UUECKUX SIBICHUH U HEOOXOoAMMble (QU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTU

1.15 MPUBOAMTH  HpPUMEpPbl  (HAXOAWTH  WHPOPMALMIO O  IpUMEpax)
MIPAKTUYECKOI'O MCIIOJIb30BaHMUs (PU3MYECKMX 3HAHUH B I1OBCEIHEBHOU
KH3HH 11 oOecrieueHrst 0€30MacHOCTH MpH OOpaleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHMsI 370POBbS U COOIIOIEHUS] HOPM
HKOJIOMYECKOr0 MOBEAEHUS B OKpYXKAIOLIEH cpene

1.16 OCYIIECTBIISITh OTOOp HMCTOYHWMKOB wHH(popMamuu B cetn HHTEepHET B
COOTBETCTBHUH C 33aHHBIM MTOMCKOBBIM 3aIIpOCOM, HAa OCHOBE MMEIOIIUXCS
BHaHUH W TMyTeM CpPaBHEHHS pa3IMYHBIX HCTOYHHUKOB  BBIJEIATH
MHQOPMAIMIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WIIM MOXKET OBITH
HEJIOCTOBEPHOM

1.17 WCIIOJIb30BaTh MPHU BBIOJHEHUH YUYEOHBIX 3a/IaHUI HAYYHO-TOMYJISPHYIO
muTepaTypy (GU3MUECKOro CoAepKaHUsI, CIIPABOYHBIE MaTEPHAIIbI, PECYpPCHI
cetu MuHTepHer, BnajeTh NpUEeMaMU KOHCIIEKTUPOBAHHS  TEKCTa,
rpeoOpa3oBaHus UH(OPMALIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18 co3/1aBaThb COOCTBEHHbIE KpaTKHWE MHCbMEHHBIE M YCTHbIE COOOLIEHHS Ha
OCHOBE 2 - 3 HUCTOYHUKOB MH(pOpMaLUU (U3HUECKOTO COJAECPKAHUS, B TOM
qrcie MyOarMyHO JeNaTh KpaTKue COOOIIEHUs O pe3ysIbTaTax MPOEKTOB UIIH
y4eOHBIX HCCIIEIOBAaHUI, MPU 3TOM TPaMOTHO MCIONb30BaTh M3YyUEHHBIH
MOHATUNHBIN anmapar Kypca (HU3UKH, CONPOBOXAATh BBICTYIUICHHE
MpEe3eHTALNEN

1.19 MpU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB W HCCIEIOBAaHUMN paclpeiensiTh
0053aHHOCTH B TpyMIE€ B COOTBETCTBHM C IOCTAaBJIECHHBIMH 3a/lauaMH,
CIIEIUTh 3a BBIIOJHEHWEM IUIAHA JCHUCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIH  BKJaJA B  JEATENbHOCTb  TpYMNIbI,  BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYIKAFOIIHNX

Tabnura 22.1

[TpoBepsiembie a11eMeHTHI coepxkanus (7 Kacc)

Kon Kon [ IpoBepsieMBbIe JIIEMEHTBI COAEPIKAHUS
paszena  preMeHra

1 OU3NKA 1 EE POJIb B ITO3HAHNU OKPYXKAIOIIEI'O MUPA

1.1 @dusuka - Hayka O mnpupoie. SBieHuss npupoabl. PU3NYECKUe
MIBJICHUA MCXaHHUYCCKHUC, TCIIJIOBBIC, QJICKTPHUYCCKUC,
MarHUTHBIE, CBETOBBIE, 3BYKOBbHIE

1.2 duznueckne BeMWUUHBL. V3MepeHue GU3MYECKUX BEIMYMH.
Dusnueckue npuOOpBHI. ITorpemHuocTs U3MEPECHUM.
MexayHapoaHasi CUCTEMA €ANHULL




1.3

EcTecTBEHHO-HAy4YHbIH ~ METOJl  IIO3HAHUA:  HaOJIIOJIEHHUE,
[IOCTAaHOBKA  HAY4YHOIO  BOIPOCA, BBIIABWJKCHHE THUIIOTES,
HKCIIEPUMEHT I10 MPOBEPKE IMIIOTE3, O0BSICHEHHE HAOII0JaeMOTr0
SIBJICHUS

1.4

Onucanne GU3NIECKUX SIBJICHUH ¢ TTOMOIIBIO MOIEIIEH

1.5

[TpakTnyeckue pabOThIL:

3mepeHne pacCTOSHUM.

l3mepenne 00beMa )KUIKOCTH U TBEPOTO Tela.

OnpeneneHyue pasMepoB MajbIX TEIN.

3mepeHue  TemrepaTypbl  [pPU  HOMOLIM  >KUAKOCTHOTO
TepMOMETPA U JAaTUYUKA TEMIIEPATYPBI

[NEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHUU BEHIECTBA

2.1 CTpoeHue BElIecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI,
NTOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BEIIECTBA

22 JIBr>xeHune yacTull BerecTBa. CBsi3b CKOPOCTH IBMYKEHUS YaCTHUI]
c TeMnepaTypoil. bpoyHoBckoe nBmxenue, tupdys3us

23 B3aumoneicTaue YacTUl[  BEUIECTBA:  INPUTSHDKEHUE U
OTTAJIKUBaHUE

24 ArperaTHble COCTOSTHUS BEILIECTBA: CTPOCHUE ra30B, KHUJIKOCTEH U
TBEPJBIX (KPUCTAJUIMYECKUX) Tel. B3auMOCBsI3b  MEXIY
CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM CTPOSHHUEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSIHUN BOJIbI

2.6 [TpakTrueckue paboThI:

OneHka AuMaMeTpa aroMa METOJIOM psAJOoB (C MCIOIb30BaHHEM
(doTtorpaduii).

OnBITH 10 HAOIOJCHUIO TETITIOBOTO PACIIIMPEHHS Ta30B.

OnbITEl 10  OOHAPYXKEHHWIO JIEHCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSDKESHHS

JIBIDKEHHWE U B3AMMOIEMCTBUE TEJI

3.1 MexaHndeckoe ABWKEHUE. PaBHOMEpPHOE M HEPaBHOMEPHOE
IIBIDKEHHE

32 CxopocTtb. Cpeassisi CKOPOCTb IPY HEPABHOMEPHOM JBUIKECHHH.
PacueT myTH 1 BpeMeHH JBHKCHUS

33 SIBneHne MHepIMM. 3aKOH HMHepUMH. B3aumonelicTBue Ten Kak
MpUYMHA W3MEHEHHUs CKOPOCTH JBM)KEHHUS Tell. Macca Kak Mepa
MHEPTHOCTH TeJla

34 [ImoTHOCTH BemecTBa. CBS3b INIOTHOCTH € KOJTMYECTBOM MOJIEKYJT
B eMHUIIC 00BEMa BEIIeCTBA

3.5 Cuiia Kak XapaKTepUCTHKA B3aUMOJICHCTBUS TE




3.6

Cuna ynpyroctu u 3akoH I'yka. I3MepeHue cuibl ¢ IOMOIBIO
ITUHAMOMETpa

3.7 SIBneHue TAroTeHus u cuia TsokecTd. Cuia TSHKECTH Ha IPYTUX
raHerax. Bec tema. HesecomocTs

3.8 Cuna TpeHus. TpeHue CKOIbXEHUs U TPeHUE NOKosA. TpeHue B
MPUPOJIE U TEXHUKE

39 CiioxeHue CWJ, HalpaBJIEHHbIX 1O  OJHOM  MPSIMO.
PaBHOAEHCTBYIOIAS CHUIT

3.10 [TpaxkTrueckue paboThI
OrnpeneneHre CKOPOCTH PaBHOMEPHOTO JBHKEHHS (IIapuKa B
PKUJIKOCTH, MOJICITH AJIEKTPUYECKOTO aBTOMOOWUIIS U TaK Jlajee).
OrnpeneneHue CpeaHeil CKOPOCTH CKOIBXEHHS Opycka WIn
[IapHUKa 110 HAKJIOHHOM IJIOCKOCTH.
Ornpeenenye mIOTHOCTH TBEPAOTO Tea.
OIBITHI, JEMOHCTPUPYIOLIUE  3aBUCUMOCTh  PACTSHKEHUS
(medopmanivu) Ipy>KMHBI OT TPUITOKEHHOU CHJIBL.
ONBITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH  CHUJIBI  TPEHUS
CKOJIbKEHUsT OT Beca Tela M XapakTepa COMPUKACAIOIIUXCS
[MOBEPXHOCTEU

3.11 @usznueckue SBICHUS B IPUPOAE: NPHUMEPHI JBUXKEHUSA C
Pa3IMYHBIMM CKOPOCTSIMM B JKHBOM UM HEXHUBOW HPHUPOJE,
MeCTBUE CUITBI TPEHUSI B IIPUPOJIE U TEXHUKE

3.12 TexHu4YeCcKrue yCTPOUCTBA: TUHAMOMETP, TIOIIITUITHIUKA

JIABJIEHUE TBEPJIBIX TEJI, J)KUJIKOCTEN 1 TA30B

4.1 /laBnenue TBepaoro tena. CnocoObl yMEHbIIEHUS U YBEIMUEHUS
ITaBJICHUS

4.2 /laBneHue rasza. 3aBHCHMOCTH JaBJCHHs Ta3a OT 00beMa,
TeMITepaTypbl

4.3 Ilepenaya naBjieHUs! TBEPIBIMU TEJIAMH, KUIKOCTIMH U Ta3aMH.
3akoH [lackans. [[HeBMaTHUECKHE MAIIIMHBI

44 3aBUCHMOCTD JIaBJICHUS JKUAJIKOCTH oT TITyOUHBI.
['mapocratnueckuit  mapajnokc.  CooOmiaronyecs — COCyJbl.
[ ' mapaBIUYeCKre MEXaHU3MBI

4.5 Atmochepa 3emnu U atMochepHoe AaBineHue. [IpuunHBI
CYLIECTBOBaHMs ~ BO3AYIIHOW  00ojouku  3emiu.  OmbIT
Toppuuemnnu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHHUS OT BBICOTHI
HaJl ypPOBHEM MOPS

4.6 N3mepenne armocheproro nasneHus. [Ipubops! 11 u3mMepeHus
aTMOC(HEpPHOTO JTaBJICHUS

4.7 JlelicTBME XUIKOCTM M ra3a Ha MOTPYKEHHOE B HHX TEJO.

BriTankuBaroias (apxuMenoBa) cuiia. 3akoH Apxumena




4.8

IInaBanue Ten. BozayxomiaBanue

4.9 [TpakTuyeckue paboTHL:
MccnegoBanyue 3aBUCHMOCTH Beca Tella B BOJE OT o0ObeMa
MOTPY>KEHHOM B JKUJKOCTh YacTH Tela.
OrnpenesiecHre BBITAIKUBAIONICH CHIIbI, JACHCTBYIOUIEH Ha TEJO,
MOTPY>KEHHOE B JKUJIKOCTb.
[IpoBepka HE3aBHCUMOCTH BBITAJIKMBAIOILEH CHUIBI,
ITEMCTBYIOILEH Ha TEJIO B )KUAKOCTH, OT MaCChl TEJA.
ONBITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKHBAIOIICH
CHJIBI, JCHCTBYIOIIEH Ha TEIO B JKUIAKOCTH, OT oObema
MOTPY>)KCHHOM B JKHJIKOCTh YacTH Tejda M OT IUIOTHOCTH
PKUKOCTH.
KoHcTpyupoBaHue apeoMerpa WM KOHCTPYHPOBAHUE JIOAKU H
OTpeieTICHUE €€ TPY30I0IbEMHOCTH

4.10 dusndeckue sBICHUS B MPHUPOJE: BIUSHHE aTMochepHOro
ITaBJICHUS HA )KUBOW OpraHU3M, IJIABaHKUE PhIO

4.11 TexHUYecKue yCTPOHCTBA: COOOIIAIONINECS COCY/IbI, YCTPOMCTBO

BOJIOTIPOBO/A, THAPABIMYECKUN Ipecc, MaHOMETp, Oapomerp,
BBICOTOMEp, MOPIIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, DHEPT 1A

5.1 MexaHuueckas paboTa

52 MexaHnueckast MOITHOCTb

53 [TpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTb.
[ IpaBmiio paBHOBECHS pblyara

54 [IprMmeHeHre npaBuiia paBHOBECHSI pbldara K OJIOKy

5.5 "3omotoe mpaBwino" Mexanukn. KoadduuueHt monezHoro
neiicTBUS MexaHu3MOB. [IpocTbie MeXaHNU3MbI B OBITY U TEXHUKE

5.6 [loTeHnManbHAas SHEPTUU TENa, TOJHATOTO HajJ 3eMylel

5.7 Kunetnueckast 3Heprus

5.8 [losHass MexaHWYeCKast YHEPIysl. 3aKOH U3MEHEHHUsI U COXPaHEHUs
MEXaHUYECKOM dHEPTrUn

59 [TpakTuyeckue pabOTHL:
Onpenenenvie  pabOThl CWJIBI  TPEHHS TPU PaBHOMEPHOM
NIBUKEHHUH T€Ja 110 TOPU30HTAIbHON TIOBEPXHOCTH.
VccnenoBanue yciioBHil paBHOBECHS phluara.
3mepenne KII/l HakIOHHOM TUIOCKOCTH.
M3ydeHue 3aKk0Ha COXpPaHEHHSI MEXaHUYECKOU SHEPTHH

5.10 Du3nYeCKUe SIBJICHUS B IPUPOJIE: PhIUary B TEJIE YEIOBEKA

5.11

TexHUYeCcKre yCTPOMCTBA: pblyar, MOJABUHBINA U HETIOIBUKHBII
0JI0KHM, HAKJIOHHAS! TNTIOCKOCTh, IPOCTHIE MEXaHU3MBI B OBITY




Tabnuma 22.2
[TpoBepsiembie TpeOOBaHUS K Pe3yJIbTaTaM OCBOSHHUSI OCHOBHOM 00pa30BaTEIILHOM MPOTrpamMMBbl
(8 kimacc)

Kon [IpoBepsieMble MTpeIMETHBIE PE3yJIbTaThl OCBOCHUS OCHOBHOM
MpoBepsAeMOoro (0Opa3zoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus
pe3yibTara

1.1 HCIIOJIL30BATh IIOHATUA

1.2 Pa3JIM4aTh SABJICHHUA 110 OIIMCAHNIO X XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (bHSH‘ICCKOC SABJICHUC

1.3 pacrio3HaBaTh  IPOSIBJICHWE HM3YyYCHHBIX (U3NYECKUX  SIBICHUA B
OKpY’KalolIeM MHpE, B TOM 4YHcie (U3NYECKHE SBICHUS B MPUPOE, TPU
STOM [E€PEeBOAMTh IPAKTUYECKYH 3aJady B y4yeOHYyI0, BBLIENIATh
CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4 OIMCBIBATh M3YYEHHBIE CBOMCTBA Tel M (hPU3MYECKUE SIBIICHUS, HCIIOJIb3Ys
(dusznvyeckne BEIWYHMHBI, TPU ONWUCAHWM TPABWIBHO  TPAKTOBATh
(bu3n4YeCKUi CMBICI HMCIOJIb3YEeMbIX BEIMYUH, 0003HAUEHUS U EIUHULIBI
(U3NYECKUX BEJIMYMH, HAXOAWUTh (OPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3MYECKyl0 BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOMUTH TIpaduKku
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUYHUH

1.5 XapaKkTepu30BaTh CBOMCTBA TeJl, (QU3NYECKHE SBICHHUS U IPOLECCHI,
WCIONIb3Ysl M3YYEHHbIE 3aKOHBI, IIPpM O3TOM JaBaTb CJOBECHYIO
(hOpMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHUECKOE BhIpaKEHUE

1.6 OOBSACHATH (PU3MUECKHE MPOIIECCHl W CBOWCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISTH
MPUYMHHO-CJIE/ICTBEHHbIE CBS3H, CTPOUTh 00BsCHEHHE U3 | - 2 TOTHYECKuX
[1aroB ¢ MOMOIIbIO 1 - 2 HM3yYeHHBIX CBOWCTB (PU3WYECKUX SIBICHUI,
(U3NYECKHUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH

1.7 pelaTh pacyeTHble 3aJayd B 2 - 3 JEUCTBUS, HCIOJB3Yys 3aKOHbI H
bopMyITbl, CBsI3BIBArONIUE (DU3UUYECKHUE BEJIIMYMHBI: Ha OCHOBE aHaln3a
YCIOBHSI 3aJlayd 3alHChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEIOCTATOK
NMAaHHBIX JUIsI  pEelIeHWs 3aja4yd, BBIOMpATh 3aKOHBI ©  (OpMyIIHI,
HEeOoOXOMUMBIE Il €€ pEeIIeHHUs, MPOBOJUTH pPacueThl U CPAaBHUBATH
MOJIy4eHHOE 3HaUeHHEe (PU3NUYECKON BETUYMHBI C U3BECTHBIMU JTAHHBIMU

1.8 [PaCIIO3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO pCHINTh HOpHU HTOMOIIU
(bl/ISI/I‘ICCKI/IX MCTOHOB, HCIOJB3Yyd OIMMUCAHUC HCCICAOBAHUA, BbIICIATDH
MPOBEPACMOC  MPEAIOIIOKCHNUEC, OLCHUBATH IIPABUJIIBHOCTL IIOPsSJAKaA
MMPOBCACHUA UCCICAOBAHN, 1CJIaTh BBIBObI

1.9 MPOBOJUTH OMBITHI 1O HAOMIOAEHUIO (U3MYECKUX SBJICHUA WM
(hU3UIECKUX CBOMCTB Te: (hOPMYJIUPOBAThH MIPOBEPSIEMBIC TPEATIONOKCHHUS,
coOMpaTh YCTAaHOBKY U3 MPEIIONKEHHOTO0 000OpYHAOBaHUs, OMUCHIBATH XO
ombITa U (HOPMYJIUPOBATH BHIBOJIBI




1.10

BBITIOJIHATE MPSIMbIE H3MEPEHHsSI C MCIIOJIb30BAaHUEM aHAJIOTOBBIX PUOOPOB
W JaTYUKOB (PU3UYECKUX BEIMYMH, CPABHUBATh PE3YJIbTAaThl U3MEPEHUH C
YYETOM 3aJaHHON a0COJIFOTHOM MOTPEIIHOCTH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHON (PHU3UYECKON BETHMYUHBI OT
NpPYrOM  C  HCIOJNB30BAHMEM  IPSMBIX  W3MEPEHUM:  IUIAHUPOBATH
VCClIe/IOBaHNE, COOMpaTh YCTAaHOBKY W BBINOJIHATH H3MEPEHUs, CIEHys
MPE/UIOKEHHOMY  IUIaHy, (UKCUpOBAaTh  pe3yJbTaTbl  MOJTY4YEHHOU
3aBHCUMOCTH B BUJE TaOIHUIl U IpaduKOB, J1€IaTh BBIBOJBI IO pe3yJibTaTaM
VICCIICZIOBAHUS

1.12

[IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIWYMH: IUIAHUPOBATh
u3MepeHus, coOupaTb  JKCHEPUMEHTAJbHYIO  YCTAHOBKY,  ClIEAyd
MPE/UI0KEHHON MHCTPYKLUU, U BBIYUCIIATh 3HAYCHNUE BEJIMYUHBI

1.13

COOJIFOIaTh MTPaBHJIa TEXHUKHA O€30MAaCHOCTH MIPU paboTe ¢ JIaOOPaTOPHBIM
000py1I0BaHUEM

1.14

XapaKkTepu30BaThb IMPUHLMIBI  JEHCTBUS  HU3YYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HA UX ONMCAHMS, UCIOJIB3Ys 3HAHUS O
CBOWCTBaX (IM3MYECKMX SBJICHUH W  HEoOXomumble  (U3NUECKUE
3aKOHOMEPHOCTH

1.15

[PACIIO3HABATb IPOCTBIC TCXHUUYCCKUC YCTpOﬁCTBa U H3MCPUTCIIbHBIC
HpI/I60pI>I Imo cxeMaM M CXEMATUYHBIM PHCYHKaM, COCTaBJIAATb CXEMBI
DJICKTPUICCKUX Lemnemn C OCICI0BAaTCIbHBIM u napaJijieJIbHbIM
COCAMHCHHUEM DJBJICMCHTOB, pasjindas YCJIOBHBIC 0003HAUYCHHS DJIEMECHTOB
DJICKTPUICCKUX Lemnemn

1.16

MPUBOAMTH  IpPUMEpbl  (HAXOAUTh  WHPOpPMALMIO O  IpuUMepax)
MPAKTUYECKOTO HCIIONb30BaHMs (DU3WYECKUX 3HAHUKH B IIOBCEIHEBHOU
KU3HU 1711 oOecrieueHust 6€30MacHOCTH MpH OOpallleHnu ¢ npudopamMu U
TEXHUYECKUMHU yCTPONUCTBAMH, COXPAaHEHHS 370POBbS U COOTIOIEHUS HOPM
HKOJIOTUYECKOT0 MOBE/IEHUS B OKpYXKarolleil cpene

1.17

OCYIIECTBIISATh HOUCK HH(pOpMAIMU (PU3MUYECKOTO COJEpKAHUA B CETH
HTepHET, Ha OCHOBE MMEIOIIMXCS 3HAHMW M IIyT€M CpaBHEHHUS
TTONIOJTHUTEBHBIX HCTOUHUKOB BBIIENATh UH(OPMAIIHMIO, KOTOpasi SIBIISETCS
MIPOTUBOPEYUBOI UM MOXKET OBITh HEJJOCTOBEPHOMN

1.18

MCIIOJIb30BaTh IMPH BBIMOJHEHUU YUYEOHBIX 3a/JlaHUN Hay4HO-TIOMYJIIPHYIO
muTeparypy (PU3NYECKOro CoJepKaHMsl, CIIPaBOYHbIE MaTepHalIbl, PECYPCHI
cetu HTepHeT; BnajeTb NpueMaMH KOHCHEKTUPOBAaHUS  TEKCTa,
npeoOpa3oBaHust HHGOPMAIIUK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOLICHHS,
0000mIast wHpOpMANMIO W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIepKaHuUs, B TOM YHCIIE MyOINYHO MPEICTABIISATH PE3yJIbTaThl IPOSKTHON
WM MCCIIeI0BATENBCKOM 1€ATENbHOCTH, IIPU 3TOM IPAMOTHO HUCIIOJIb30BATh
M3y4YEeHHBIH TIOHATHHMHBIA amnmapar Kypca (U3UKH, CONPOBOXKAATh
BBICTYIUJICHHE MTPE3EHTAIMEH

1.20

[pY BBITIOJHEHUHM Y4YEOHBIX IMPOEKTOB M HCCIENOBaHUMN (PU3MUECKHX
MPOLIECCOB pACIpPEACsATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C




MMOCTAaBJICHHBIMU 3aJadaMH, CJICIHUTH 3a BBIIIOJHCHUCM IIJIaHA ,Z[GflCTBI/Iﬁ u
KOPPEKTHPOBATh €TI0, aJACKBATHO OLCHHBATH COOCTBEHHBIH BKJIaJd B
JACATCIIbHOCTD I'PYIIIbI, BBICTPANBATh KOMMYHUKATUBHOC B33,HMO,H€IZCTBPI€,
IIPOABJIASA TOTOBHOCTD pa3peuiaTh KOH(l)J'II/IKTBI

Tabnuma 22.3
[IpoBepsieMble 351eMEHTHI coaepkaHus (8 Kiacc)
Kon Kog IIpoBepsieMble 2JIEMEHTBI COAEPIKAHUS
pasznena 3JIEMEHTA
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETHYECKON Teopuun

CTPOCHHA BCHICCTBA. Macca wu pasMEepbl MOJICKYII. OHBITBI,
MOATBCPKAAIOIIUC OCHOBHBIC ITOJIOKCHHUA MOJICKYJISIPHO-
KHUHETUYSCKOMH TCOPUU

6.2 Mojenu TBEpIOro, *UAKOTO M razo00pa3HOro COCTOSHUMN
BemecTBa. Kpucrannnueckue u amopdHsie Tena

6.3 OOBsICHEHHE CBOWCTB Tra3oB, )KMJKOCTEH M TBEpAbIX TeNl Ha
OCHOBE II0JIOKEHUIN MOJIEKYJIIPHO-KMHETUYECKON Teopun

6.4 CMauuBaHuE U KallWUISIPHBIC SIBICHUS
6.5 TennoBoe paclIupeHue U CKaTue
6.6 Temneparypa. CBs3b TEMIIEPATypbl CO CKOPOCTBIO TEIIOBOTO

VIBHXKCHUA YaCTHI]

6.7 Buytpenusist  sHeprus. (CrnocoObl HM3MEHEHHsT BHYTPEHHEH
PHEPIUU: TeIjIonepeaaya U CoBepIIeHre padoThI

6.8 Buer TEIUIONEepeIaun: TEIIOMPOBOAHOCTD, KOHBEKIIUS,
M3ITy4YeHue

6.9 KonnuecTBO TEIIIOTEL. Y IenbHas TEIIIOEMKOCTD BEIIECTBA

6.10 TermiooOMeH M TEIUIOBOE paBHOBECHE. YPAaBHEHHME TEIUIOBOTO
Oananca

6.11 [lnaBieHue W OTBEpJAEBAHUE KPUCTAUIMYECKUX  BEIIECTB.

'Y nenpHas TeII0Ta IJIaBICHUS

6.12 [TapooOpa3oBanne wu KoHaeHcarusa. Mcmapenue. Kumnenue.
Y nenbHas TEIoTa mapooOpa3oBaHUs. 3aBUCUMOCTh
TEMIIEPATYPhl KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS

6.13 BnaxHOCTbh BO3ayXa

6.14 (DHEprus TOIINBA. Y €NIbHAs TEIJI0Ta CTOPaHUS




6.15

[Tpunmunsr pabotbl TemioBbix nBurareneid KIIJ[ termoBoro
nBuraress. TeroBble ABUTaTEIN U 3aIATA OKPYKAIOLIEH CPebl

6.16

3aKOH COXpaHEHWS W MPEBpAICHUS JHEPIHMU B TEIUIOBBIX
nporeccax

6.17

[ IpakTrueckue padoTHI:

OnbITel 1O OOHAPYXEHUIO JCHCTBHS CHJI  MOJIEKYJISIPHOTO
MPUTSHKEHUS.

OnbITHl IO BBIPAIIMBAHUIO KPUCTAILIOB MTOBAPEHHOW COJM WJIU
caxapa.

OneITl  TIO  HAOJIOJICHHWIO TEIUIOBOTO  PAaCIIMPEHHS Ta3oB,
PKUJIKOCTEN U TBEPJBIX TEI.

Ornpeenenye AaBleHus Bo3ayXa B 0ajuioHe HINpUIa.

OIBITHI, JEMOHCTPUPYIOLTUE 3aBUCUMOCTh JIABJICHUS BO3yXa OT
ero o0beMa 1 HarpeBaHUs WU OXJIKICHHS.

[TpoBepka runoTe3sl JUHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA
PKUAKOCTU B TEPMOMETPUUYECKOM TpyOKe OT TeMIepaTyphl.
HabOmonnenne  M3MEHEHUsT BHYTPEHHEW OSHEprud Tela B
pe3yJbTaTe TeIIonepeaayu U paboThl BHEITHUX CHUIL.
VccnenoBanue — siBieHUST TEIUIOOOMEHA TPU  CMEIIMBAHUU
XOJOJHOW U TOPSYEH BOJIBI.

OripesiesieHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON Mpu
TErI000MeHe C HarpeThIM METAJUTMUECKUM ITUITHH]IPOM.
OrnpeneneHue YAEIbHOU TEIJIOEMKOCTH BEIIECTBA.
MccienoBanue mmpouecca UCnapeHus.

OripesiesieHe OTHOCUTELHOM BIIAXKHOCTH BO3/IyXa.
Ornpenenenne yAaelIbHON TEIIOTHI IJIaBICHUS JIb/a

6.18

du3nueckue SABICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U
KaMWUIIPHBIE SIBIICHUS B TMPUPOJIEC, KPUCTAIIBI B MPHUPOJIE,
m3nyuenue CollHIla, 3amep3aHHe BOJOEMOB, MOPCKHE OpH3BI;
0Opa3zoBaHHE pOCHI, TYMaHa, UHEs, CHEeTa

6.19

TexHuueckue YCTpOWCTBA: KaluJUIsApBI, IIPUMEPBHI
VCIIOJIb30BAaHUsl KPUCTAIUIOB, XUIKOCTHBIM TEPMOMETP, HATUYHUK
TEeMIIepaTypbl, TEPMOC, CUCTEMA OTOILIEHHS JOMOB, THTPOMETPHI,
MCUXpPOMETp, TapoBass TypOWHA, JBUraTelb BHYTPEHHETO
CrOpaHus

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHNA

7.1 DieKTpu3anus Tell. J[Ba poia 3JIeKTpUYECKUX 3apsI0B

7.2 BsaumoseiicTBue 3apskeHHbIX Tell. 3akoH KynoHa (3aBUCHUMOCTh
CHJIBI B3aMMOJEMCTBYS 3apsHDKEHHBIX TEJ OT BEJIMYMHBI 3apsSI0B U
PAcCTOSHUS MEXIY TeIaMH)

7.3 DJIeKTpUUYecKoe moje. HanmpsKeHHOCTh 3JIEKTPUYECKOTrO MOJIS.
[IpyHIMIT ~ cyneprno3uuuu  JJIEKTPUYECKMX  mosiel  (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocurenun AIIEKTPUUYECKUX 3apsJI0B. DNeMEeHTapHbII

PICKTPUYECCKUN 3apsil. Crpoenue aroma. IIpoBomHUKM U




AUSJICKTPHUKU

7.5 3aKOH COXPAaHEHHUS AJICKTPUUECKOTO 3apsiia

7.6 DIEKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUECKOIO
ToKa. ICTOUHMKN TOCTOSIHHOTO TOKA

7.7 JIeHCTBUSL  DIIEKTPUYECKOrOo TOKa (TEIUIOBOE, XHMHYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax

7.8 OnexTpuueckas 1uenb. Cuia Toka. DJIEKTPUUECKOe HAIPSKEHUE

7.9 ComnpoTUBICHHE  MPOBOAHHMKA.  YJEJIBHOE  CONPOTUBIICHUE
BELIECTBA

7.10 3akoH Oma J171s1 yyacTka Lenu

7.11 [locnenoBarenpbHOE U NAPAIIIEIBHOE COEIMHEHUE TPOBOAHUKOB

7.12 PaboTa ¥ MOIIHOCTH SJIEKTPHUYECKOro TOKa. 3akoH Jlxoyms-
Ulenna

7.13 DJIEKTPUYECKHE LIENHU U TOTPEOUTENN IEKTPUUECKON IHEPTUH B
ob1Ty. KOopoTkoe 3ambikaHMe

7.14 ITocTostHHBIE MarHUTHL. B3anmoencTBre OCTOSHHBIX MArHUTOB

7.15 MarnutHoe nosne. MarautHoe nose 3eMJId ¥ ero 3HaueHue s
PKU3HU Ha 3emie

7.16 OnbiT  Opcrena. MarHuTHoe TOne  IEKTPUUYECKOTO  TOKA.
[ IprMeHeHNe AIEeKTPOMAarHuToOB B TEXHUKE

7.17 JlelicTBU€ MAarHUTHOTO IIOJS HA IMPOBOJHUK C  TOKOM.
OJJIEKTPOABUIaTEIb  IOCTOSHHOTO  TOKa.  [cronb3oBaHue
DIIEKTPOJIBUraTele B TEXHMYECKMX YCTPOMCTBAX MW  HA
TpPaHCIIOPTE

7.18 OnbiTel  Papaznesd. SBieHue >IEKTPOMArHUTHOM —MHIYKIMH.
[IpaBuino Jlenma

7.19 OnekTporeHeparop. CmocoObl  TONYYEHHUS  DIEKTPUUECKOU
DHEPIUU. ODJIEKTPOCTAHLMU Ha BO300HOBJISIEMBIX HCTOYHUKAX
PHEPIUn

7.20 [TpakTryeckue padboThI:

OnbITH IO HAOIIOACHUIO SJIEKTPU3ALUH TeJI MHAYKIIUEH U TpU
CONPUKOCHOBEHUH.

VccnenoBanue NeUCTBUS MIEKTPUYECKOTO T10JIs HAa IIPOBOIHUKHU
W IUDJICKTPUKH.

COopka u mpoBepka paboThl AMEKTPHUUECKOM 1IENH MOCTOSTHHOTO
TOKa.

V3mepeHne U peryJupoBaHue CUIIbI TOKA.

3MepeHue U peryJINpOBAHNE HANIPSDKCHUSL.

VccnenoBaHue  3aBUCHUMOCTH  CWJIBI  TOKa, MIYILEro 4epes




[PE3UCTOP, OT COINPOTHUBIEHUS PE3UCTOPA U HANPSDKEHUS Ha
[pe3ucTope.

OnBITBI, JEMOHCTPUPYIOLUIME 3aBUCUMOCTb  AJIEKTPUYECKOTO
CONPOTHUBJIICHUS IPOBOJHMKA OT €ro JUIMHBL, IUIOIIAJH
[OIIEPEYHOI0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBUJIa CIIOKCHMS HaIPsKEHUN pu
[10CJIE0BATEIBHOM COEIUHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia uId CHJIBI TOKa IPU HapaUICIbHOM
COEIMHEHUH PE3UCTOPOB.

OnpezneneHue pabOThl JIEKTPUYECKOIO TOKA, MIYLIEro dvepes
pe3uCTOp.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOrO TOKA, BBIIEISIEMON Ha
pesucrope.

lccnenoBaHue 3aBUCUMOCTM CHJIBI TOKa, MAYIIErO0 4Yepes
ITaMIIOYKY, OT HANPSKEHUsI Ha HEll.

Onpenenenne KIIJ[ narpeBarens.

VccnenoBaHue MarHUTHOTO — B3aUMOJAEMCTBHUSI  MOCTOSIHHBIX
MarHuTOB.

3ydeHre MarHUTHOI'O IOJIi IOCTOSHHBIX MarHUTOB IpPU HX
00BbEIMHEHUHN U pa3ieIeHUN.

VccnenoBanue OEHCTBHS JIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJIKY.

OnBbITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIBI
B3aMMOJECICTBHUS KATyIIKH ¢ TOKOM M MarHUTa OT CHJIBl TOKAa U
HAIpaBJICHUS TOKA B KaTyIIKe.

l3y4yeHne 1elCTBUS MAarHUTHOTO MOJIS HA IPOBOJAHMK C TOKOM.
KoHcTpyupoBaHue 1 u3ydeHue padboThl AIEKTPOABUTATENS.
3mepenue KII/I anexTpoaBurareabHON yCTaHOBKH.

OnbpITBI MO  HUCCIEJOBAHHMIO  SIBJICHMSI  3JEKTPOMArHUTHOM
MHIYKIMH: UCCIEN0BAaHNE U3MEHEHUN 3HAYCHMS M HANpPaBJICHUS
WHAYKIIMOHHOTO TOKa

7.21 Du3nYecKre SIBJICHHS B MPUPOAE: ICKTPUUYECKUE SIBICHUS B
aTMoc(epe, DIEKTPUYECTBO JKUBBIX OpPraHHU3MOB, MAarHUTHOE
mosie 3eMJiIH, Ipei( MOIFOCOB, POJIb MATHUTHOTO TIOJIST JIJIST KU3HU
Ha 3emuie, MOJISIPHOE CUSIHUE

722 TexHUYeCcKre yCTPOMCTBA: JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP,

peocrar, CUETUYHUK ANMEKTPUIECKOM SHEPTHH,
AIIEKTPOOCBETUTENbHbBIE pUOOPHL, HarpeBaTeNbHbIE
PIIEKTPONPUOOPHI (TIPUMEPHI), INEKTPUUECKUE TPEAOXPAHUTEINH,
AIEKTPOMArHUT,  JJIEKTPOABUTATENb  IOCTOSIHHOTO  TOKa,
reHepaTop MOCTOSIHHOTO TOKa

Tabauua 22.4

[TpoBepsiembie TpeOOBaHMS K pe3yIbTaTaM OCBOCHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl

(9 kiacc)

Kon
TIPOBEPSEMOTO

IIpoBepsiemble IPEAMETHBIE PE3YIIbTaThl OCBOCHUS OCHOBHOMN
00pazoBaTenbHON IPOrpPaMMbl OCHOBHOT'O 00IIIero oOpa3oBaHUs




pe3yibTara

1.1

HCII0JIb30BATh NU3YYCHHBIC ITOHATHA

1.2

Pa3JIn4aTh ABJICHUS 110 OMMUCAHUIO UX XaPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIbITOB, JCMOHCTPUPYIOIINX JaHHOC (l)I/I3I/I‘IeCKO€ SABJICHUC

1.3

pacrio3HaBaTh  IIPOSBJICHHWE M3YYCHHbIX (U3NYECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHcie (U3WYECKHEe SIBICHUS B MPUPOE, MPU
STOM [E€PEBOAMTH IPAKTUYECKYH 3ajady B y4yeOHyI0, BBLIENIATh
CYLIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUI

1.4

OIMCHIBATh M3YYECHHBIC CBOMCTBA Tel M (hU3WUYECKHUE SIBICHUS, MCIIONIB3YS
(du3znyeckue BEJIWYMHBI, @PU ONUCAHMM IHPABWIBHO  TPaKTOBATh
(bU3NYECKUI CMBICI HCIIOJNBb3YEMBbIX BEIHYUH, 0003HAUCHUS W EIUHUIIBI
(U3MYEeCKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(U3NYECKYI0 BEIWYMHY C JPYTUMH BEIUYWHAMH, CTPOHUTH TpaduKu
M3y4EHHBIX 3aBUCUMOCTEH (pU3MUeCcCKUX BEJINYUH

1.5

XapaKTCPHU30BaTb CBOMCTBA TCII, CI)I/ISI/I‘ICCKI/IG SBJICHUA MW IIPOLECCCHI,
HCIIOJIB3YS HN3YYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3allMChIBATh €T0 MATCMATHYCCKOC BBIPAKCHUC

1.6

O0OBACHATh (PU3MYECKHE TPOIIECCHl M CBOMCTBA TEJI, B TOM YHCIC M B
KOHTEKCTE CUTYallMi MPaKTUKO-OPUEHTUPOBAHHOTO XAPAKTEpa: BBIABIATH
MPUINHHO-CIIEJICTBEHHBIE CBA3HU, CTPOUTH 00BsICHEHHE U3 2 - 3 JTIOTUYECKUX
[1aroB ¢ TOMOIIbIO 2 - 3 HM3yYEHHBIX CBOWCTB (PU3UYECKUX SIBICHUI,
(br3MUECKUX 3aKOHOB UJTM 3aKOHOMEpPHOCTEN

1.7

pemaTh pacyeTHble 3ajJaud (OomMparomMecs Ha cucreMy u3z 2 - 3
YPaBHEHMI1), UCIIONbB3YsI 3aKOHBI U (OPMYJIbI, CBSA3bIBAIOLINE (PU3NUYECKHUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBHs 3aJaud 3allAChIBaTh KpaTKOe
YCIIOBUE, BBISBJISATH HEAOCTAIOLIME WIM W30BITOUHBIE JAaHHbBIE, BbIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUISl PEIIeHUs, IPOBOJUTh pacyeThl U
OLICHUBATh  PEAINCTUYHOCTh IOJYYEHHOrO 3HAueHus (pusmdeckoi
BEITMYUHBI

1.8

[PaCIIO3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO pCHINTh HpHU TOMOIIU
(bHSI/I'—IeCKI/IX MCTOOOB, HCIIOJB3ysd OIMMCAHUEC HCCICAOBAHNA, BBIICIATH
MPOBEPACMOC  MPCAIOJIOKCHHUE, OLCHUBATH IIPABUJIBHOCTL  IMOPAJAKa
MPOBCACHUA HCCICA0BaHUsI, J€J1aTh BBIBOJbI, HHTCPIPETUPOBATH
PE3YJIbTAThI Ha6HIOHCHHﬁ " OIIBITOB

1.9

MPOBOAUTH OMBITHl MO HAOMIOAEHUIO (U3MUECKUX SBICHUM WK
(bU3MUECKUX CBOMCTB TEJN: CAMOCTOATEIbHO COOMpaTh YCTAaHOBKY W3
M30bITOYHOTO Habopa OO0OpyNOBaHUS, OMHCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOANTH NMPH HEOOXOJMMOCTH CEPHUIO0 NPSAMBIX W3MEPEHHH, ONpeaeiss
CpeaHee 3HAuYEHHE U3MEpsIeMO BeMMYMHBI ((POKYCHOE pacCTOSHUE
coOuparomeld JMH3BI), OOOCHOBBIBATH BBIOOP cCrmoOco0a M3MEpPEHUS
(M3MepUTETHLHOTO MPUOOpa)

1.11

MPOBOJUTH HUCCICAOBAHUC 3aBHCHUMOCTEH q)HSI/I‘ICCKI/IX BCIMYHUH C




WCIIONB30BAHUEM TPSIMBIX M3MEPEHUM: IUIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENILHO ~ COOUpaTh  YCTaHOBKY, (PUKCHpOBaTh  pe3yJbTaThl
[MOJIy4CHHON 3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BHJE TaOMUI] H
rpaduKoB, JeN1aTh BBIBOBI [0 PE3yJIbTaTaM UCCIIEOBAHUS

1.12

[IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MYECKUX BEIWYMH: IUIAHUPOBAThH
M3MEpeHusi, COOMpPATh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY U BBINOJIHATH
WU3MEpEHUs, CleAys NPEUIOKCHHOM HWHCTPYKLMH, BBIYMCIATH 3HAYCHHE
BEJIIMYUHBI U aHAIM3UPOBATh IOJYyYECHHBIE PE3YJIbTaThl C Y4ETOM 3aJaHHOU
[TOTPEIHOCTH U3MEPEHUN

1.13

coOJII01aTh MTpaBUiIa TEXHUKH O€30MaCHOCTH NPU paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM

1.14

pa3nuyaTb OCHOBHBIC TPHU3HAKH W3YYCHHBIX (PH3MUECKUX MOJETICH:
MaTepualibHas TOYKa, a0CONIOTHO TBEPAOE TEJIO0, TOYEUHBIH HCTOYHUK
CBETa, JIy4, TOHKAs JINH34, IIJIaHEeTapHasi MOJENb aTOMa, HYKJIIOHHAs. MOJEIIb
AQTOMHOTIO sApa

1.15

XapaKkTepu30BaTh IMPUHLMIBI  JEHCTBUS  HU3YYEHHBIX HpUOOpOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX ONMCAHMS, UCIOJIb3Ysl 3HAHMS O
CBOWCTBaX  (pU3MYECKMX SBJICHUH U  HeoOXoaumble  (U3NYECKHE
3aKOHOMEPHOCTH

1.16

HMCIIOJIb30BATh CXEMbI U CXCMATHYHBIC PUCYHKH HU3YUCHHBIX TCXHUYCCKHUX
YCTpOﬁCTB, HU3MCPUTCIIbHBIX HpI/I60p0B N TCXHOJIOTHYCCKUX IMPOLCCCOB IIPpU
[PECIICHUN y‘{e6HO-HpaKTHq€CKI/IX 3aaad4, OIITUYCCKUC CXEMbI  OJ1d
MMOCTPOCHUMA I/1306pa)I(GHI/II>'I B IINIOCKOM 3€pKaJic 1 co6npa}0mel71 JIUH3C

1.17

MPUBOJIUTL  MpUMEpbl  (HAXOAWTh  HMHPOpPMaLMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUsl (DU3MYECKHX 3HAHUNW B IOBCEHEBHON
PKU3HU JUUIs1 oOecrieueHusl 0e30MacHOCTH MpHu oOpallleHuu ¢ npubopamu u
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHMS 370POBbS U COOIIOIEHUS] HOPM
PKOJIOTMUYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpee

1.18

OCYIIECTBIIATh MOUCK HH(OpPMAUU (PUINYECKOrO COAECpk aHHUS B CETU
MHTEepHET, caMOCTOSTENbHO (HOPMYTUpPYST MOUCKOBBIA 3alpoc, HAXOAUTh
MyTH ONpeeNeHUs] TOCTOBEPHOCTH IMOIYYeHHON MH(OpMaluu Ha OCHOBE
MMEIOIUXCS 3HAHUH U JTONIOJHUTENIBHBIX HCTOYHUKOB

1.19

MCIIOJIb30BaTh TMPH BBIMOJHEHUU YUYEOHBIX 33/IaHUi HAayYHO-TIOMYJISIPHYIO
mUTepaTypy (PU3UIECKOTO COACPKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu UHTepHeT; BIajeTh NpUEeMaMU KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpazoBanus HHGOPMAIIMHN U3 OJTHOW 3HAKOBOUW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBbIE M YCTHBIE COOOLICHHS HAa OCHOBE
MHGOpMAIMM M3 HECKOJBKHUX HCTOYHUKOB (PH3MUECKOTO CONEPKaAHMS,
MyOJUYHO MPEACTABISATh PE3yJbTaThl MPOSKTHOW WM HCCIEA0BATEIbCKOM
NEATENIbHOCTH, IpPU  3TOM  I'PaMOTHO  HMCIOJb30BaTh  M3yYEHHBIN
MOHATUMHBIN ammapar u3y4aeMoro pasfena (U3UKH U COMPOBOXKAATH
BHICTYIUICHHE NPE3CHTallMed C yd4eToM OCOOEHHOCTeH ayauTopuu
CBEPCTHHKOB

1.21

[pU  BBIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEAO0BaHUN (U3NYECKUX




MPOIIECCOB pacHpeAesaTh OOSI3aHHOCTH B TpPYyNIE B COOTBETCTBUU C
[MOCTaBJICHHBIMH 3a/1a4aMHM, CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACHCTBUU U
KOPPEKTUpPOBaTh €ro, aJeKBAaTHO OLICHMBaTb COOCTBEHHBIM BKJIaJ B
NEesATEIbHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTD Pa3periaTh KOH(MIUKTHI

Tabmuma 22.5
[IpoBepsieMbie 351eMeHTHI coaepkanus (9 kiacc)
Kon Kon [IpoBepsiemMble 37IEMEHTBI COIEPKAHUS
pazznena JIIEMEHTa
8 MEXAHUYECKUE SABJIEHUA
8.1 Mexanudeckoe naBMKeHHE. MarepuanbHas Touka. Cucrema
oTcueTa
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUSI
8.3 PaBHOMepHOE NPSIMOJIMHEHHOE IBUKEHUE
8.4 HepaBHOoMepHOEe  mpsMonuHeWHoe JBWkeHue. CpenHss U

MI'HOBCHHAsI CKOPOCTh TCJia TP HEPABHOMEPHOM JABHIKCHHUU

8.5 'Y ckopeHne. PaBHOYCKOpEHHOE PSAMOJIMHENHOE IBUKECHHE

8.6 CBoboniHOe nagenue. OnbIThl [anumes

8.7 PaBHOMEpHOE IBMXKEHHME IO OKpyXHOCTH. Ilepnox m wacrora
oOpaleHus.. JIuneitnas " yIioBas CKOpPOCTH.

[{[eHTpOCTPEMUTENBHOE YCKOPEHUE

8.8 [lepBsrii 3akon HeroToHa

8.9 BTopoii 3akon HeroToHa

8.10 Tpetuii 3axkoH HeroToHa

8.11 [ [pyuHINII CYTIEPITO3ULIMH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuita TpeHus: cuja TPEHHUS CKOJIbKEHHUs, CUjla TPEHHUS IOKOS,
IpyTre BUIbI TPEHUS

8.14 Cuiia TSOKECTM M 3aKOH BCEMHPHOIO TATOTEHHS. Y CKOpPEHHE
CcBOOOIHOTO IAICHUS

8.15 JIBmwkenne tmaHeT BoOkpyr Comuua. IlepBas kocMmuueckas
ckopocTh. HeBecomocTs 1 neperpys3ku

8.16 PaBHOBecHE MaTepHATIbHON TOUKH. AGCOIIOTHO TBEPIOE TEIIO

8.17 PaBHOBECHE TBEPIOrO TEla € 3aKPEIUIEHHOM OCBIO BPAILECHUS.




MowmenT cuiibl. LleHTp TskecTn

8.18

Nmmnyibe Tena. 3menenne numnyibca. Mnynbe CHITbI

8.19

3aKOH COXPAaHEHUs UMITYJIbCa

8.20

PeakTuBHOE IBUKEHNE

8.21

Mexanunueckasi paboTa 1 MOIIHOCTh

8.22

Pabora cui TsOKECTH, YIPYroctu, TpeHus. CBs3b SHEPruu U
paboThI

8.23

[ToTeHIMampHAs SHEPTUS Tella, MOAHATOrO HaJ MOBEPXHOCTHIO
SeMitn

8.24

[loTeHIManbHas SJHEPTUs CKATOMN NPYKUHBI

8.25

Kunerndeckas 3Heprusi. Teopema 0 KHHETHUYECKON SHEPTUH

8.26

3aKoH COXpaHCHUA MeXaHUYeCKOH OHCPIrun

8.27

[IpakTHueckue padoThL:

OrnipesiesieHre CpPeAHEH CKOPOCTH CKOJIBKEHHUS OpycKa WM
NBIDKCHUS IIAPUKA 110 HAKJIIOHHOMU TTIOCKOCTH.

OnpeneneHre yCKOPEHHS Tea MPH PaBHOYCKOPEHHOM JIBIKEHHH
M0 HAKJIOHHOH MJIOCKOCTH.

ViccnenoBaHue 3aBUCHMOCTH ITYTH OT BPEMEHHU

MpU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJbHON CKOPOCTH.
[TpoBepKka rUMOTE3BI: €CITH PH PABHOYCKOPEHHOM JIBHYKEHHUH 0e3
HayaJIbHOM CKOPOCTH MYTH OTHOCATCS KaK psiJl HEUETHBIX YHCET,
TO COOTBETCTBYIOIINE IIPOMEKYTKH BPEMEHH OJIMHAKOBHI.
VccnenoBaHe 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOPMAJILHOTO JaBIICHHS.

OnpeneneHue ko3 UIHMEHTA TPEHUS CKOJIbKEHUS.
OrnpeieneHne KeCcTKOCTU IPYKHUHBI.

Omnpenenenre  pabOThl CHJIBI TPEHUS TPU  PaBHOMEPHOM
IBY)KEHUH TeJa TI0 TOPU30HTALHON TTOBEPXHOCTH.
OnpezneneHre pabOThl CUIIBI YIIPYTOCTH IpPU MOABEME Tpy3a C
MCTIOJIb30BAaHUEM HEMOIBIKHOTO U TIOJBMKHOTO OJIOKOB

8.28

Du3nYeCKUe SBJICHUS B MPUPOJIC: TPHIMBbI U OTJIMBBI, IBUKECHUE
rmiuaHeT COJHEYHOW CHUCTEMbI, PEAKTUBHOE JIBUJKEHHME >KHMBBIX
OpraHru3MOB

8.29

TexHnyecKne YCTPOfICTBaI CIIMAOMETP, JATUMKU ITOJIOXKCHUA,
PacCTOAHNA U YCKOPCHUSA, PAKCTBI

MEXAHWYECKUE KOJIEBAHWA Y1 BOJIHBI

9.1 KonebatenbHoe  apwkeHue. OCHOBHbIE — XapaKTEPUCTUKU
KOJIeOaHUI: TIEpUO/], YAaCTOTa, AMILIUTY/1a
9.2 MareMaTHuyeCcKuii U IPYKUHHBIA MasTHUKU. [IpeBpamienue

OHCPIUU Ipu KoJIE0aTEIEHOM JABHXXCHUHN




9.3 3aryxatomue konebanus. Beinyxaennsie koneOanus. Pesonanc

94 Mexanudyeckue  BoJIHBI.  CBOMCTBA MEXaHWYECKHX  BOJIH.
[IpononpHBIEC U TIONIEpEUHbIe BOIHBI. J[11HA BOJIHBI M CKOPOCTH €€
pacnipocTpaHeHusl. MexaHMYeCKHe BOJHBI B TBEPAOM TeEIE,
ceiicMUUecKHe BOIHbI

9.5 3BYK. [ pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6 NH}pa3Byk U yIbTpa3ByK

9.7 [ IpakTrueckue padoTHI:
OrnpeneneHre 4acToThl U Meproja KojaebaHuid MaTeMaTu4ecKoro
MasiTHUKA.
OnpeneneHre 4YacTOThl M TEpUoAa KoJNeOaHWH MPY>KUHHOTO
MasiTHUKa
VccnenoBanue 3aBUCHUMOCTH nepuozaa Kosie0aHuit
MOJABEIICHHOTO K HUTHU TPy3a OT JJIMHBI HUTH.
VccnenoBanue 3aBUCMMOCTH TEepUoja KOJeOaHUN MPY>KUHHOTO
MasiTHUKa OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTUM Tepuojaa  KoilebaHwili  Tpy3a,
MOJABEIICHHOTO K HUTH, OT MAacChl TPy3a U JKECTKOCTH IMPY>KUHBI.
3mepeHne yCKOpeHHst CBOOOTHOTO MaJieHUS

9.8 @dusnyeckue SABJICHUS B NPUPOJAE: BOCIPUSATHE 3BYKOB
PKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, I[YHAMH,
)

9.9 TexHuYecKkue yCTpOonCTBa: IX0JIOT, UCIIOJIb30BAHUE YIIBTPAa3ByKa
B OBITY U TEXHUKE

10 DJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 JJIEKTPOMAarHUTHOE N0JI€. DJIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBa
PIIEKTPOMATrHUTHBIX BOJIH

10.2 [[Ixana >JIeKTPOMarHUTHBIX BOJH

10.3 (DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE
CBOMCTBA CBETA

10.4 [TpakTHueckue padboThI:
M3ydyeHre CBOWCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIIBHOTO TenedoHa

10.5 duznueckre SBICHUS B MPUPOJE: OMOJIOTHYECKOE JEHCTBUE
BUIUMOTO, YIETPapHOIETOBOTO U PEHTIC€HOBCKOTO M3TyUYSHHA

10.6 TexHUYEeCKUuEe YCTPOICTBA: MCIOIB30BAHUE AIEKTPOMATHUTHBIX
BOJIH /I COTOBOI CBS3HU

11 CBETOBLBIE ABJIEHUA
11.1 JlydyeBas Mmoaens cBeta. IcTOUHMKY cBETa




11.2 [ [psaMoJIMHENHOE pacIPOCTPAHEHUE CBETA

11.3 OTtpaxkenue ceta. [1ockoe 3epkano. 3aKoH OTpa>KeHHUs CBETa

114 IIpenomiienue cBera. 3akoH mpenomiieHus csera. [lomHoe
BHYTpPEHHEE OTPaKEHUE CBETA

11.5 JInnza. Xox mydeil B JIMH3E

11.6 Onrrueckas cucreMa ¢oToanmnapara, MUKPOCKOIIA U TEJIECKOIa

11.7 [';1a3 Kak onTUyeckas cucrema. bIIM30pyKoCTh U 1aIbHO30PKOCTh

11.8 Paznoxenue ©Oenoro cBera B crekTp. Omnbitel  HploToHa.
CrnoxeHue CIeKTpaIbHBIX IBETOB. Jlucmepcus cBeTa

11.9 [TpakTrueckue padboThI:
VccnenoBaHue 3aBUCHMOCTH YTJ1a OTPA’KEHUSI CBETOBOTO JIy4a OT
yTJia maieHusl.
M3ydyeHne XxapakTepUCTUK M300pa)KeHUs MpeaMETa B IJIOCKOM
3epKaie.
VccnenoBaHue 3aBUCUMOCTH yTJla IIPEJIOMIIEHHS CBETOBOTI'O JIyya
OT yIJIa MaJIeHUs Ha TpaHulle "BO3AYX - CTEKIO".
[Tomrydenue n300pakeHU ¢ TIOMOIIBIO COOMPAIOIICH JTNH3HI.
OnpezneneHue (QOKYCHOrO pacCTOSIHUS M ONTHYECKOW CHIIBI
CcOOMparoIIel TUH3HI.
OnBITHI O Pa3I0kKEHUIO OEJ0ro CBeTa B CHEKTP.
OnBITHI 1O BOCTIIPUSATHUIO IIBETA MPEAMETOB IIPHU UX HAOIIOACHUN
yepe3 [IBETOBbIE (PHIIBTPHI

11.10 @dusnyeckue sBneHUs B npupojne: 3atMeHus ComnHua u JlyHsl,
[BeTa TeJ, ONTHYECKHE sBJICHHS B armocdepe (1BeT HeOa,
pedpakuus, paayra, MUpax)

11.11 TexHuyeckne ycTpoicTBa: OUKHM, IEpUCKOI, (oToanmapar,
ONTUYECKHE CBETOBOJIbI

12 KBAHTOBBIE ABJIEHU A

12.1 OneiTel Pesepdopaa m minanerapHas mojnenb aroma. Mojaenb
aroma bopa

12.2 VcnyckaHue ¥ TOMJIOUIEHME  CBeTa  aToMOM.  KBaHTHI.
UInHelyaTeie CIIEKTPBI

12.3 PannoakTuBHOCTB. AJb(a-, 6eTa- U TaMMa-u3TydeHUs

12.4 CTtpoeHue aToMHOro siipa. HykioHHast MOJieinbs aTOMHOTO siApa.
M30To1b!

12.5 PannoakTuBHbIe NIpeBpalieHus. llepuon noypacmnana aroMHBIX
sanep

12.6 AnepHble  peakuuu. 3aKOHBI COXPAHEHMS  3apsiIOBOIO U
MacCOBOI'O YHCET




12.7 (DHEprus CBA3M aTOMHBIX si7iep. CBA3b MAaCChl U SHEPTUU

12.8 Peakiuu cunTesa u nenenus siaep. Ucrounnku snepruu CosHia
1 3BE3]1
12.9 Anepnas sHepretuka. JlelicTBue paiMOaKTUBHBIX U3TyYEHUN HA

PKUBBIC OpTaHHU3MbI

12.10 [TpakTuyeckue pabOTHL:

HaO:roieHne CIUIONIHBIX M TMHEWYAThIX CIIEKTPOB U3TYYCHUSI.
ViccnenoBaHre  TPEKOB: HW3MEPEHHE DJHEPrHM YacTHIBI IO
TOpMO3HOMY ITyTH (110 hoTorpadusim).

3mepenue paaroakTUBHOTO (poHa

12.11 duznueckue SIBJICHUS B HpUpoOJIE: €CTECTBEHHBIN
PalMOAaKTUBHBIA (OH, KOCMHMYECKHE JIyud, pPaJdOaKTUBHOE
M3JTy4YE€HUE MPUPOJHBIX MHUHEPAJIOB, JEHCTBUE PaTUOAKTHUBHBIX
M3Ty4YeHUI Ha OpraHu3M YeloBeKa

12.12 TexHUYecKne  yYCTpPOMCTBA: CHEKTPOCKON, WHAMBHUIYaJIbHbBIN
TO3UMeETp, KaMepa Bunbcona

153.8. lns mpoBeaeHHsI OCHOBHOT'O TOCYAapCTBEHHOT0 SK3aMeHa 1o pusuke (ganee - OI'D

10 U3UKe) UCTIOIb3yeTCs NepeueHb (KoauduUKaTop) IpoBepsieMblX TPEOOBaHUMN K pe3ysibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00IIero 00pa3oBaHus U
JIEMEHTOB COZEPIKAHUS

Tabmnura 22.6

[Iposepsiembie Ha OI'D no ¢usuke TpedoBaHuUs

K pe3yJjibTaTaM OCBOCHUSA OCHOBHOMH 06p330BaTCHBHOﬁ ImporpaMMbl OCHOBHOT'O 06]1_[61"0

oOpazoBaHUs

Kon
TTPOBEPSIEMOTO
TpeOoBaHus

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM 0a30BOT0 YPOBHS
OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOT'O OOIIETO
obpa3zoBanus Ha ocHoBe OI'OC

1

[Tonnmanue ponu GU3NKU B HAYyYHOU KapTHHE MUPA;

c(hOpMUPOBAHHOCTHh 0a30BBIX MPEACTABICHUH O 3aKOHOMEPHOW CBSI3H H
MMO03HABAEMOCTH SIBIICHHH TPUPOJBI, O POJIM SKCHEpUMEHTa B (DU3HKE, O
cucteMooOpasyromed poiu (U3UKH B Pa3BUTUU ECTECTBEHHBIX HaYK,
TEXHUKUA U TEXHOJIOTUH, 00 IBOJIONUH (PU3NUECKUX 3HAHUM M UX POJH B
[EJIOCTHOW €CTECTBEHHOHAYYHOM KapTMHE MHpPA, O BKJIAJE POCCHUHCKHUX H
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, OOBSCHEHHE MPOLIECCOB
OKPY’KarOILler0 MUPA, Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHUSA O BUJAX MaTepuu (BEIIECTBO M IOJE), O JBMIKEHUHU KaK CIIOco0e
CYIIECTBOBaHHUS MAaTepUH, 00 aTOMHO-MOJIEKYJISIDHOW TEOPUHU CTPOCHUS
BEIeCTBa, O (PU3UYECKOW CYIIHOCTH SIBJICHHW MPUPOABI (MEXaHUYCCKHUX,
TCIIJIOBBIX, BHCKTpOMaI‘ HUTHBIX U KBaHTOBLIX);

YMCHHE pa3indarh SBJICHHS 10 ONMMCAHUIO X XapaKTePHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, JEMOHCTPHPYIOIIUX JTaHHOE (PU3UIECKOE SBIICHHCE;
YMEHHE PaclO3HaBaTh MPOSBICHUE M3YyUEHHBIX (U3NYECKUX SIBICHUI B
OKPY>Kal0IlleM MHUPE, BBIICIISS UX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

Brnagenue OCHOBaMM NOHSATUMHOTO aIapara U CUMBOJIUYECKOIO S3bIKA
(bM3HMKH U UCTIOJIb30BAHUE UX JUIS PEIICHUs yUeOHbBIX 3a/1a4;

YMEHHE XapaKTepHU30BaTh CBOWCTBA T, PU3NIECCKIE IBICHHS M TIPOIIECCHI,
MCIoJb3ys (PyHAaMEHTaIbHbIE U SMIIMPHUYECKHUE 3aKOHBI

'YMeHUEe ONMUCHIBATh W3YYCHHBIC CBOMCTBA TeN W (DU3MYECKHE SBICHUS,
MCIIOJB3Ys (PU3HUECKUE BETHUNHBI

BnaseHue ocHOBaMM METOAOB HAYYHOI'O IIO3HAHUS C YUETOM COOIIOAECHUS
MpaBui 0€30MaCHOrO Tpyaa:

HaOmoeHne (U3NYECKUX SBICHUI: yMEHHE CaMOCTOSTEIHHO COOMpATh
HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOro Habopa 00OpyZOBaHUS IO
MHCTPYKLIMM, OIMCBHIBaTh XOJ OIBbITa M 3alHChbIBaTh €ro pe3yJbTaThl,
(hopMyIMpPOBATH BBIBOABI;

MPOBEJCHUE TPSAMBIX W KOCBEHHBIX HM3MEpPEHHH (U3UYECKUX BEIUYHH:
YMEHUE  IUIAHUPOBaTb  U3MEPEHUs,  CaMOCTOSTEIbHO  coOMparth
PKCIIEPUMEHTAJIBHYIO YCTAHOBKY [0 MHCTPYKIMH, BBIYUCIATH 3HAYECHUE
BEIMYMHBI U aHAJIM3UPOBATH MOJyYEHHBIE PE3YJIbTAThI C YUETOM 3alaHHOM
[IOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHU;

[IPOBEJICHUE HECJIOKHBIX AKCIEPUMEHTAIbHBIX UCCIIEIOBaHM;
CaMOCTOSITENIbHO cOOMpaTh HKCIEPUMEHTAIbHYI0 YCTaHOBKY U IPOBOJAUTH
VCCIIEIOBAHUE 110 MHCTPYKIUH, MPEACTABIATh MOIYYEHHbBIE 3aBUCUMOCTH
(u3MyecKux BENMYMH B BUAE TaOmuI M TpaduUKOB, YUYUTHIBATH
MOTPEIIHOCTH, J€JIaTh BBIBOJBI IO PE3YJIbTATaM UCCIIEJOBAHMS

[ToHnMaHNe XapaKTepHBIX CBOMCTB (PU3MUYECKHX MOjENel (MaTepualibHas
TOYKa, a0COJIFOTHO TBEPAOE TEJIO, MOAEIH CTPOEHHUS ra3oB, >KUIKOCTEH U
TBEPABIX TeJl, IJIAHETApHAs MOJAEIb aToMa, HyKJIOHHAas MOJEIb aTOMHOIO
siipa) 1 YMEHUE IPUMEHATh UX JUIsl O0bSICHEHHS (PU3HMUECKUX IPOLIECCOB

'YMenue o0bsACHATh (PU3NUECKHE MPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCTE CUTyallud IPAaKTHMKO-OPUEHTUPOBAHHOTO XapakTepa, B
YAaCTHOCTH, BBIABIATH INPUYMHHO-CICACTBEHHbIE CBS3M M  CTPOMTH
00BSICHEHHE C OIMOpOW Ha H3Yy4YEHHbIE CBOMCTBAa (DU3MYECKHX SIBICHMH,
(bu3nuecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIETTN

'YMeHue pemath pacueTHble 3a7aun (Ha 0asze 2 - 3 ypaBHEHHIl), HCTIONB3YS
3aKOHBI M (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKUE BEIUYUHBI, B YACTHOCTH,
3amMChIBaTh KPAaTKOE YCJIOBHE 3a/layd, BBHISBISATH HEIOCTAIONINE JTaHHEBIE,
BEIOMpATh 3aKOHBI U (GOPMYIBI, HEOOXOAWMBIE [UIsI €€ PEIICHUs,
WCIIONB30BaTh CIIPAaBOYHbBIC JaHHBIC, MPOBOJUTH PACUETHl M OIEHWBATH
[PEAUTUCTUYHOCTH MOMYYEHHOTO 3HAYCHHs] (PU3NYECKON BEIIMYMHBI, YMEHUE
ONpeAeNATh Pa3MEPHOCTh (U3NYECKOM BEIMYUHBI, TMOJIYYEHHOH IpHU
[pELIeHUY 3a/1a41

YMeHue XxapakTepu30BaTh MPUHIIUIBI ACHCTBUS TEXHUUECKUX YCTPOUCTB, B
TOM 4ucjie OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX TEXHOJIOTUYECKUX
MPOLCCCOB M0 UX OMUCAHUIO, UCITIOJIB3Ys 3HAHHUA O CBOMCTBax (1)I/ISI/I‘I€CKI/IX
SIBJICHHI 1 HEOOXOUMBbIe (PU3MUECKIE 3aKOHOMEPHOCTH




10

'YMeHue MCIoNb30BaTh 3HAHUS O (PM3MUECKUX SBICHUSX B IMOBCEIHEBHOU
PKU3HHM JUIsI OOecTieueHHs] O€301acCHOCTH MPU OOpalleHHH ¢ OBITOBBIMH
MpuOoOpaMu M TEXHUYECKHMH YCTPONCTBAMH, COXpPAaHEHUS 3JI0POBbS U
COOJIOZICHHSI HOPM DKOJIOTMYECKOTO TOBEJICHUS B OKPYXKAIOIIEH Cpele;
MOHMMAaHUE HEOOXOJUMOCTH TMPUMEHEHHUS JOCTIKEHUH (m3uku u
TEXHOJIOTHH JIUIsl palldOHAIBLHOTO MPUPOI0IIOIE30BaAHMUS

11

OneIT MoWCKa, mpeoOpa3oBaHUs U MpeAcTaBleHUs HHGOpMaLUU
(U3MYECKOTO  CONIEepKaHHsl € HCIOJB30BaHMEM  HMH(OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH;

YMEHHUE OIICHHWBATh JOCTOBEPHOCTHh MOJYYCHHOW MH(POpPMALUU HA OCHOBE
MMEIOIINXCS 3HAHUI U JOMOJTHUTEIbHBIX UICTOUYHUKOB;

YMEHHE WCIONb30BaTh NPU BBHIMOJIHEHUH YYEeOHBIX 3a/JaHUil HAay4HO-
MOMYJISIPHYIO  JUTEpaTypy (U3MUYECKOTO COIEpXKaHUS, CIPaBOYHBIC
MaTepuaisbl, pecypcebl cetu HTepHeT;

BIajieHre 0a30BBIMU HaBBIKAMH IpeoOpa3oBaHus WHGOPMALMU U3 OJHOU
3HAKOBOW CHCTEMBI B JIPYI'ylO; YyMEHHE CO31aBaTh COOCTBEHHBIC
MMCbMEHHBIEC U YCTHBIE COOOIIEHHUS HA OCHOBE HH(POPMAIINH U3 HECKOIbKUX
MCTOYHUKOB

Tabnuma 22.7 [lepeueHs 21eMEHTOB coaep kanusd, mposepsieMbix Ha OI'D o pusuke

Kon [IpoBepsieMBlii IEMEHT COACPKAHMS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexannueckoe — JBKeHue. MartepuanpHas — Touka. (Cucrema  oTcuera.
OTHOCUTENBHOCTD JIBUKEHUS
1.2 |PaBHOMepHOE U HEpaBHOMEpPHOE ABMKeHUE. CpenHssa ckopocTs. Dopmyna s
BBIYMCIICHUS CPEJITHEW CKOPOCTH:
s
v =-
t
1.3 PaBHOMEpHOE MPAMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHUS:
X(t) = Xo + th.
['padvky 3aBUCUMOCTH OT BPEMEHM [UIsI MPOEKLIHUU CKOPOCTH, NPOEKLUHU
MepeMenieHusi, IMyTH, KOOPJAWHATHI TPH PABHOMEPHOM MPSIMOJUHEHHOM
NIBUKEHUH
14  [3aBUCUMOCTH KOOpPJMHATHI Te€la OT BPEMEHHM B CIy4ae PABHOYCKOPEHHOTO

HpﬂMOHHHeﬁHOFO JBWXKCHUA:

x=x9 +vot+at/2

DopMyIbl I IMPOCKLUUU IEPEMEILECHUs], MPOCKLUHUUA CKOPOCTH U IIPOEKIUHU
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM MPAMOJIUHENHOM JIBUKCHUU:




x=x, +ogpttat’/2

v.(f)=v,, +a, -t
ax(t) = const,

2 2

Vox - Vix = 2axSx.

['padbvky 3aBUCHMOCTH OT BpEMEHH Ui MPOCKIUU YCKOPEHUs, MPOEKIUU
CKOPOCTH, TIPOEKLUU IEPEMEILEHUs, KOOPAMHAThl IpPU PaBHOYCKOPEHHOM
MPSIMOJTUHEITHOM JBUKEHHUH

1.5

CBobogHoe magenue. @OpMyJbl, OMUCHIBAIOIIME CBOOOJHOE MaJieHUE Tea Mo
BEPTUKAIN (IBUKEHUE TEJIa BHU3 WJIM BBEPX OTHOCHUTEIILHO MTOBEPXHOCTU 3EMIIH).
['padvky 3aBUCMMOCTH OT BpEMEHH Ui TMPOCKIUU YCKOPEHUSs, MNPOEKIUU
CKOPOCTU U KOOPJAMHATHI TPU CBOOOHOM IMaICHUU TEJIa TI0 BEPTUKAIH

1.6

CKOpOCTh PaBHOMEPHOTO JBIDKEHHUS Tella MO0 OKPYXKHOCTH. HampaBieHwue
CKOpOCTH.

dopmyna IS BBIYUCICHUS CKOPOCTH 4epe3 PaJnyC OKPYKHOCTH U TIEPUOJ
oOparieHus:

2nR
T

y =

LlenTpocTpemurenbHOoe  yckopeHue. HampaBineHue  LIEHTPOCTPEMUTENIBHOIO
yckopenusi. @opmyiia i1 BBIYUCICHUS YCKOPEHUS:

VZ

ay=—.

R

cDOpMy.]'IEl, CBA3bIBAOIIAA IICPUO U HACTOTY 06paH_IeHI/I$II

1

T

Yy =

1.7

Macca. I1lmoTHOCTS BeliecTBa. (I)opMlea JJIA BBIYUCJIICHUS ITIJIOTHOCTH

p= —
V

1.8

Cuna - BCKTOPHAaA (bl/ISI/IquKa}I BenuunHa. CII0KEHUE CUI

1.9

SABnenue unepuuu. Ilepsbiit 3akoH HeroTona

1.10

Bropoii 3akoH HeroToHa:

F=m-a.




CoHaripaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, IEUCTBYIONICH Ha
TeJIo

1.11

BzaumopeiictBue tein. Tpetuit 3akoH HeroToHa:

Fo =,
1.12 TpeHue OKos U TpEHUE CKOIbXeHUA. DopMyita Uil BBIYACICHUS MOLYJIS CUJIBI
TPEHUS CKOJIbKCHMUS:
F_=wN
—_—
1.13 Jlepopmaruss Tena. Ymnpyrue u Heynpyrue aedopmanuu. 3aKoH YHOpyrou
nedopmaruu (3axox ['yka):
F=k-Al
1.14 BcemupHoe Tsrorenue. 3aKOH BCEMUPHOTO TATOTEHUS:
m,-m
F=G ==
R’
Cuia TsKeCTH. Y CKOpeHue CBOOOHOTO MaIeHUS.
dopmyiia 1 BBIMUCICHHSI CHITBI TSDKECTH BOJIM3U MTOBEPXHOCTH 3eMITH:
F =mg.
JIBmxenue rianeT Bokpyr Comnua. [lepas kocMudeckast ckopocts. HeBecomocThb
1 IEpErpy3Ku
1.15 Vmnysbce Tena - BeKTOpHas (pu3nuecKkasi BeIMYHMHa.
p=my
VIMITyJIBC CCTEMBI TEIL.
M3menenne umnyibca. VIMIynnbe cuibl
1.16 3aKOH COXpAaHEHUS UMITYJIbCA JJI 3aMKHYTOW CHCTEMBI TEI:
p =m,v, +m,v, =const.
PeakTUBHOE IBUKEHNE
1.17 Mexanunueckas padora. @opmyia 111 BBIYUCIECHUS paOOTHI CUIIBIL:

A = Fs cos

MexaHudeckas MOITHOCTD:




1.18

Kuneruueckas u NMOTCHIHAJIbHAA SHCPIUs.
qDOpMyna JJIs1 BBIYUCIICHU S KHHETHYCCKOU OHCPIHUHU:

mv
2

Teopema 0 KHHETUYECKON SHEPTHUH.
dopmyna JUisi BBIUKUCICHHUS MOTEHIMAIBHOM SHEPrHM Teja, MOAHSITOr0 Haj
3emIiei:

E, = mgh

1.19

Mexannueckast QHCPIru-i:
E =E\ +E,.

3aKoH COXpaHCHHA MEXaHUYeCKOH OHCPIuu. <D0pMyJ1a JJIA 3aKOHa COXPAaHCHUA
MEXaHUIECKOM OHCPIUH B OTCYTCTBUC CUJI TPCHUS!

E = const.

HpeBpameHHe MEXaHH4YeCKOM OHCPI'vH PN HAJIMYHUU CUJIbI TPCHUA

1.20

[IpocTble MeXaHU3MBI. "3010TO€ IPABUIIO" MEXAHUKH.
Poruar. MoMeHT cHIIBL:

M = Fl.
Y c10BUE paBHOBECHS pblyara:

M; +M,+...=0.

IToaBMKHBIN U HETTOABUKHBIA OJIOKH.

— II0JIC3H
KIIl mpocThIX MEXaHU3MOB, n

3aTpaveH

1.21

JlaBiieHME TBEPAOTO TENA.
Dopmyiia 1Sl BRBIYMCICHUS JABJICHHS TBEPAOTO Tea:

F
p= —-
S

JlaBieHue raza. ATMOCEepHOE 1aBICHHE.
FI/I,Z[pOCTaTI/I‘-IGCKOC AaBJICHUC BHYTPH KUIAKOCTHU.
dopmyiia U1l BBIYMCICHUS AABICHUS BHYTPH KUAKOCTH:

p= ghp

1.22

3axoH ITackans. 'mapaBnnyeckuii npecc




1.23

3akon Apxumena. @Dopmyna JUis  ONpENEiCHHs BBITAIKUBAIOIIEH  CHIIBI,
NEeCTBYIOIIEH Ha TEJO, IOTPY>KEHHOE B KUIAKOCTh MIIH ra3:

'VcaoBue mraBanus Teia. [1aBanue CYZI0B U BO3AYXOIIJIaBaHUEC

1.24

Mexanndyeckue — KoneOaHus. AMIUIMTYJa, TEepHOA M YacToTa KoJjeOaHWH.

Mdopmyiia, CBI3BIBAIONIAS YACTOTY W IEPHOJ KoJieOanmii: V= _

T

1.25

MareMaTHuecKuii U IPYKUHHBIA MasTHUKHU. [IpeBpamieHue sHeprum npu
KoJIe0aTeIbHOM JIBUKEHUU

1.26

3aTyxa}01uHe KoJe0aHusL. BBIHY)KIIGHHLIG kosie0anus. Pe3onanc

1.27

MexaHuueckue BOJHBL. [Ipo/iosibHBIC W TIONIEpPEYHbIE BOJIHBI. J[JTMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHECHUS BOJIHBI:

L=v-T

1.28

3Byk. ['poMKoOCTb 1 BbICcOTa 3ByKa. OTpaskeHHe 3ByKOBOW BOJIHBI HA FPAHUIIE IBYX
cpen. udpasByk u ynbTpa3ByK

1.29

[IpakTuueckue padoThl

M3MmepeHue cpenHed IJIOTHOCTH BEIIECTBA; APXMMENOBOM CHIIBI; YKECTKOCTU
MpPYXUHBL, KOd(DPUIIMEHTa TPEHUsI CKOJBXKEHHS; pabOThl CHIIBI TPEHHUS, CHJIbI
YIPYTOCTH; CpeAHEH CKOPOCTH JBMXKEHHS Opycka 10 HAaKJIOHHOHM IJIOCKOCTH;
YCKOpeHHUs OpycKa Ipy JBMKEHUHU [0 HaKJIOHHOW TUIOCKOCTH; YaCTOThI U IEpUOAA
Kole0aHUH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl M TepuoAa KojeOaHHi
[PYXUHHOTO MasiTHUKA; MOMEHTA CHUJIbI, IEHCTBYIOIIETO Ha pbryar; paboThl CUIIBI
YIIPYTOCTH IPU MOIbEME I'py3a ¢ MOMOILBIO HEMOIBUKHOTO 0JI0Ka; pabOThI CUIIBI
YIPYTOCTH MU NOIBEME IPy3a ¢ IOMOIIbIO MOJBUKHOIO OJIOKA.

VccnenoBaHue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOrpy>KEHHOH 4acTH
Teda M OT IUIOTHOCTH HUAKOCTH; HE3aBHCHUMOCTH BBITAIKUBAIONIEH CHIIBI OT
MacChl TEJa; CUJIbI TPEHUS CKOJIBXKEHHS OT CHJIbl HOPMAJIbHOI'O AABJIEHUS U OT
poJla TOBEPXHOCTH; CUJIbl YNPYTOCTH, BO3HHUKAIOUIEH B NpPYXHHE, OT CTENEHU
negopManuu Npy>KUHBL; YCKOpEHHsI Opycka OT yIJla HakjJIOHa HarpaBlISIOLICH;
nepuoja (4acToThl) KojeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHOJA
KoJIeOaHUH TPYKUHHOTO MasTHHKA OT MAacChl Ipy3a MU KECTKOCTHU MPY>KUHBI;
MCCIIEIOBaHNE HE3aBHCUMOCTH IepHoJa KoJNeOaHWW HUTSHOrO MasTHHUKa OT
Macchl Ipy3a.

[IpoBepka ycioBHs paBHOBECHS pbluara

1.30

@u3znueckue SBJICHUS B IPUPOJAE: MPUMEPHI JABUKEHUS C Pa3IMYHBIMHU
CKOpPOCTSIMHM B )KMBOW M HEXUBOW MPUPOJIE, NEUCTBUE CUIIbI TPEHUS B MPUPOIE U
TCXHUKC, TPUIHMBbBI W OTJIUBBI, IABWKCHUC TIJIIAHCT CoHeuHon CHUCTCMBI,
[PEaKTUBHOE ABM)KCHUE JKHUBBIX OPTaHMU3MOB, pblUard B TeJ€ YeJIOBEKa, BIHSHUE
aTMOC(EpHOTO [aBJIEHUS Ha JKUBOM OpraHus3M, IJIaBaHWE pbHIO, BOCIPHUITHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHHE, CEICMUYECKHE BOIHBI, IlyHAMH, 3XO
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TexHuuecKne yCTpOﬁCTBaI CIIMAOMCTP, AAaTYHUKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOPEHMsl, JMHAMOMETp, NOJIIWIHUKH, PAaKeThl, pblyar, IOJABW)XHBIM U
HCHOI[BI/DKHLII;'I 6HOKI/I, HAKJIOHHAsA IIJIOCKOCTb, HNPOCTBIC MCXAaHU3MBI B 6LITy,
cooOuIarnuecs cocyabl, YCTpPOMCTBO BOJONPOBOJA, T'MIpPABIMUYECKHIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
VICII0JIb30BAaHUE YIIbTPa3ByKa B ObITY U TEXHHKE

2 TEITJIOBBIE ABJIEHUA
2.1 OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOECHUS BELIECTBA.
Mogenu TBEpPAOro, JKUIAKOTO M ra3000pa3HOrO  COCTOSHHM  BEIIECTBA.
Kpucrannuueckue u amopgHble Tena
2.2 |Iewxenume dactun BemiectBa. CBs3b  CKOPOCTM  JBMKEHHMSI YacTUL[ C
remneparypoii. BpoyHoBckoe nBuxenue, mupQysus
2.3  (CMauyMBaHUE U KaIWUISPHbIE SBJICHUS
24  (TemoBoe pacUIMpEHUE U CHKATUE
2.5 TermnoBoe paBHOBECUE
2.6  BHyTpenHss sHeprus. Pabora um Temiomnepenada Kak CriocoObl M3MEHECHHS
BHYTPEHHEHN SHEPIUU
2.7  |Buasel Temionepenayn: TEIONPOBOAHOCT, KOHBEKIINS, U3IIyYEHHE
2.8  |HarpeBanue u oxnaxjaeHue teia. KonuuecTBo TemnoThl. Y aeabHas TeI0eMKOCTh:
Q=cm(t2-t)
29  [3aKOH COXpaHEHHMs SHEPrUHU B TEIUIOBBIX Ipoleccax. YpaBHEHUE TEILIOBOTO
Oananca:
Qi+ Q2+..=0
2.10 Hcnapenue u koHJeHcanus. V3MeHeHME BHYTPEHHEH SHEpPruud B TMIPOIECCE
WcrnapeHuss ¢ KOHJAeHcauuu. KuneHue SKUAKOCTH. YAelbHas TeruioTa
mapooOpa3oBaHus:
L= =
m
2.11 |BmaxxHOCTh BO3IyXa
2.12 [1naBneHune u kpucramun3anys. MisMeHeHne BHyTpEHHEN SHEPTUY IIPU IIaBJICHUH
1 KpUCTAJUIM3alWU. Y IeNIbHAs TEIUIOTa IUIaBICHUS:
m
2.13 | BHyTpeHHsq SHEprus CropaHus TOIUIUBA. Y IeJIbHAS TENJI0Ta CrOpaHus TOTUIUBA:




7= —
m
2.14  [[Mpunnuns pabotsl TemioBbix neurareneid. KI1/] teroBoro nuratens
2.15 [[Ipaktudeckue pabOTHI
3MepeHue yAelbHON TEMJIOEMKOCTH METAJUIMUECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOTHI, T0JIyY€HHOI'0 BOJIOM KOMHATHOM TemnepaTypbl (PUKCUPOBAHHOM Macchl,
B KOTOpPYIO ONYIIEH HArpeTblii LMIMHAP; KOJWYECTBA TEIUIOTHI, OTAAHHOI'O
HarpeTblM LUJIUHAPOM, IOCIIE OIyCKAaHHUS €ro B BOJY KOMHATHOW TEMIIEPATYypBI;
OTHOCHUTEJIHOM BJIKHOCTHU BO3/YyXa; YAEJIbHOMN TEIJIOTHI IJIaBJICHUS JIbAA.
VccnenoBaHue W3MEHEHUs TEMIIEpaTypbl BOJbl INPU  PA3IUYHBIX YCIOBHSX;
SIBIICHHSI TETUIOOOMEHA NP CMENIMBAHWU XOJIOJAHOM M ropsideld BOABI; Tpoliecca
VCTIApEHUS
2.16 |dusmnueckue SIBICHUSA B IPUPOJIE: MOBEPXHOCTHOE HATSKEHUE U KalWJUISIPHBIE
SBJICHUS B NPUPOJE, KPUCTAJIBI B mpupone, mdinydeHue CoiHuUa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpHU3bI; 00pa3oBaHue pOCHI, TYMaHa, WHEsl, CHera
2.17 [Texnuueckue ycTpoWcCTBa: KallWJUIAPBL, IPUMEPHl HCIIOIb30BAHUS KpPUCTAIJIOB,
PKUJIKOCTHBIM TEPMOMETp, JaT4YUK TEMIIepaTypbl, TEPMOC, CUCTEMa OTOIICHUS
TTIOMOB, TUT'POMETpBI, ICUXPOMETP, HapoBas TypOWHA, IBUraTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHNA
3.1  [Onexrtpusaums Tein. J[Ba Buaa 3IeKTpUUIECKUX 3apsiI0B
3.2  |BzaumogeiicTBHe 3apsKEHHBIX Tell. 3akoH Kynona
3.3  [3aKkoH coxpaHEeHUs IEKTPUUECKOT0 3apsiia
3.4  [Dnektpuueckoe mojne. HanpsokeHHOCTb anekTpuueckoro moss. [lpuHimn
CYNEPIO3ULINH IEKTPUUECKUX T0JIEH (HAa KAYECTBEHHOM YPOBHE)
3.5 |Hocurenn osnekTpuueckux 3apspoB. /JlelicTBue 3IEKTpUYECKOrO MO  Ha
pIIeKTpUYecKue 3apsiibl. [IpOBOJHUKN U IUANIEKTPUKH
3.6  [locTosHHBIN 3JIEKTpUYECKH TOK. [leficTBHs 3nekTpuyeckoro Toka. Cuiia Toka.
Hanpsoxenue.
q
[= _
t
A
U= _
q
3.7  [DnexTpuyecKoe COPOTUBIIEHHUE. Y IETBHOE IEKTPUUECKOE COTPOTUBIICHUE!




3.8

3axoH OMa JyIsl y4acTKa JIEKTPUUYECKON LEMH:

U
[= __
R
3.9 [llocnenoBaTesbHOE COEIMHEHUE TPOBOIHUKOB:
I[,=1; U=U; +Uy;; R=R;+Ra.
[lapamienbHOE COETMHEHNE TPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUS:
U =U;I=1+1; R=R;-R:/(Ri+Ry)
CMeniaHHble COEIMHEHUS IPOBOAHUKOB
3.10 PaboTa 1 MOIITHOCTH IEKTPHUUECKOTO TOKA.
A=U-1-t;,P=U"1
3.11 3akon [[xoynsa-Jlenna:
Q = IZ R -t
3.12 |OmeiT Opctena. MarHuTHOE MOj€ HPSIMOrO MPOBOJHMKA € TOKOM. JIMHMM
MarHUTHOM MHIYKIUU
3.13 MarauTHOE€ TOJIE€ TIOCTOSHHOIO MarHuTa. B3auMonmencTBHEe MOCTOSHHBIX
MarHuTOB
3.14  |[[IeiicTBHMEe MarHUTHOTI'O MOJISI HA IPOBOJIHUK C TOKOM
3.15  |Onbrtsl @apanes. SABnenue sanekrpoMarHuTHOM MHAYKIUU. [IpaBuiio Jlenna
3.16 [IpakTuueckue pabOThI
3MepeHne  JIEKTPUYECKOTO  CONPOTUBIEHHWS  PE3UCTOPA;  MOIIHOCTHU
PIIEKTPUYECKOTO TOKa; pabOThI AJIEKTPUUYECKOTO TOKA.
VccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKAa, BO3HHUKAIOLIETO B IPOBOJHHUKE
(pe3ucTopsbl, JIaMIIOuKa), OT HANpPSDKEHUS Ha KOHIIAX MPOBOJAHMKA; 3aBUCUMOCTH
COIIPOTUBIIEHUS OT JUIMHBI IIPOBOJHUKA, IJIOMAAHN €ro MOMNEPEYHOro CEYEHUs U
YAETBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBuia i 3JEKTPUUYECKOIO HANPSHKEHHS] IMPHU IOCIEN0BATEIBHOM
COCTMHEHUHN TPOBOJHUKOB; TMpaBWia s CHIJIBI DJIEKTPUYECKOTO TOKa IpHU
MapajyieIbHOM COEJMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
3.17 |Dusuueckue SBICHUS B MPUPOJE: JIIEKTPUUYECKHE SBJICHUS B aTMmocdepe,
HIIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Moje 3eMiH, Apeild Moocos,
[POJIb MArHUTHOTO TOJIS JUIs KU3HU Ha 3eMile, OJIIPHOE CUSHUE
3.18 [TexHuueckue YyCTPOMCTBA: 3JIEKTPOCKOIN, AaMIIEpMETP, BOJBTMETP, PEOCTAT,

CUCTYMK  DJICKTPUUYECKOM  DHEPrHH,  DJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTeIbHBIC YJICKTPOIIPUOOPHI (TIPUMEPHI), MIEKTPHUUECKUE MPETOXPAHUTEIH,
AIIEKTPOMArHUT, JJIEKTPOJABUTATEb OCTOSHHOTO TOKA, T€HEPATOp MOCTOSHHOTO
TOKa




3.19

JJIEKTPOMarHuTHbIE BOJIHBI. [11kasna 3eKTpoMarHuTHBIX BOJIH

3.20  Vlyuesas mozeinsb ceTa. [IpsmonuHeiiHoe pacipocTpaHEHUE CBETA

3.21 [3akon otpaxeHus ceera. [Imockoe 3epkaino

3.22  [[IpenomieHue cBeTa. 3aKOH IPEIOMIICHUS CBETa

3.23  |lucnepcus cBera

324  lunza. Xoxa ayuedt B nmn3e. DokycHoe paccrosiHue auH3bl. OnTUueckas cuiia

UTHH3BI:
D=1/F

3.25 [['na3 kak ontuyeckas cuctema. Onrudeckue npuoopbl

3.26  [[IpakTtuueckue pabOTHI
l3MepeHne ONTHYECKOW CHIIBI COOMparouiel JMH3bI; (OKYCHOIO PpacCTOSHMS
coOuparomeld JMH3BI (IO CBOWCTBY paBEHCTBAa pa3MEpoOB MpeaMera H
1300pakeHus], Korja IpeaMeT paclloyIoKeH B JBOWHOM (oOKyce), IoKas3ares
MPETOMIICHUS CTEKJIA.
ViccnenoBanue cBOMCTBAa M300paKEHUs, MOIYYEHHOTO C MOMOIIbIO COOMparOLIei
ITMH3BI; U3MEHEHHS (POKYCHOTO PaCCTOSHHSI IBYX CIIOKEHHBIX JIMH3; 3aBHCUMOCTH
yriia OpeIoMJIEHUS CBETOBOIO JIyya OT yIjla MajieHHs Ha IpaHulle "BO3IyX -
CTEKJI0"

327 |Dusuueckue sBieHus B npupoxe: 3atmeHus ConHua u JlyHbl, 1BeTa Ted,
ONITHYECKHUE SIBIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)

3.28 [TexHuyeckue YCTpOMCTBa: OYKH, NEpPUCKOIN, (QoToanmapar, ONTHYECKHE
CBETOBOJIBI

4 KBAHTOBBGIE SAABJIEHUA

4.1  |PagmoakTuBHOCTh. Anb(da-, Oera-, ramma-usnydenus. Peakiuu anbda- u Oera-
pacnazia

4.2  Onsitel Pezepdopaa no paccesinuio anbga-dactul. [Inanerapnas Moaens aroma

43  |(CoctaB aTromMHOro siipa. M3oTomnst

44  [[lepuox noxypacnaza aTOMHBIX SJep

4.5  [SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO U MACCOBOT'O YHCEN

4.6  |®usnyeckue SBICHUS B TIPHUPOJIE: ECTECTBEHHBIM pPagUOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4d, paJdOaKTUBHOE W3IyYeHHE MPUPOAHBIX MHHEPAJIOB,
NeiiCTBUE PaJIMOAKTHBHBIX U3TYYCHUIH Ha OPTaHU3M YeIOBEKa

47  [TexHudeckue yCTpOMCTBa: CIIEKTPOCKOIN, MHAWBUAYAIBHBIA J03UMETP, KaMepa

BuibcoHa, siiepHas S3HEpreTuka




TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ne HaumeHoBaHHe KosinyecTBO 4yacoB JsnieKTpoHHbIE (IIUPPOBLIE)
n/| pasaesioB U TEM Bcer |[KonTpobHbI|[IpaKTiaecks 06pa3oBaTe/IbHbIE PECYPCHI
I pOorpaMMbl
0 e paboThl e paboThl
‘Pa3Ae11 1. du3uKa ¥ eé poJib B I03HAHUHU OKpYKaloLiero Mupa
1.1 ||Pusuka - HayKa 0O 2 BBEJIUTE BBeauTe |[[BubaunoTreka LIOK
npupoze 3HAYeHHUe 3HayeHMe |https://m.edsoo.ru/7f41619
4]]
1.2 |®usuueckue 2 BBEJIUTE 1 [[BubaunoTeka LJOK
BEJIMYMHbI 3HAYEeHHE https://m.edsoo.ru/7f41619
4]]
1.3 |[EcTecTBEeHHOHay4H 2 BBEJIUTE 1 [[BubanoTeka LIOK
bIM METO/I MTO3HAHMSI 3Ha4YeHue https://m.edsoo.ru/7f41619
4]]
‘Z[O6aBI/ITb CTPOKY
‘I/ITOI‘O 10 pasjeny H 6 H

‘Pa3,z[eJ1 2. HepBOHa‘laJIbele CBE€JECHHA 0 CTPOECHHUH BeleCTBa

2.1 ||Ctpoenue BewectBa || 1 BBeJIUTE BBeguTe |[[BubaunoTeka [JOK
3HaYeHHe 3HavyeHue |https://m.edsoo.ru/7f41619
41]

2.2 |[IBr>xeHHe U 2 BBEJIUTE 1 [[BubauoTeka LIOK
B3auMoO/ielicTBUE 3HaYeHHe https://m.edsoo.ru/7f41619
4aCTHL, BelecTBa 4]]

2.3 ||ArperaTHble 2 BBEJIUTE BBeguTe |[[BubsaunoTeka [JOK
COCTOSTHHUSI 3HaYeHHe 3HavyeHue |https://m.edsoo.ru/7f41619
BelllecTBa 4]]

‘,[[O6aBI/ITb CTPOKY

‘I/ITOI‘O 1o pasjieny H 5 H

‘Paaaen 3. /IBM>KeHH e U B3aUMOAeiCTBUE TeJl

3.1 |MexaHHuYecKoe 3 BBeJIUTE BBeuTe |[[BubaunoTreka LIOK
JNIBUKEHHE 3HaYeHHe 3HayeHue |https://m.edsoo.ru/7f41619

4]]
3.2 |Wuepuus, Macca, 4 BBeJIUTE 1 [[BubaunoTeka LJOK
MJIOTHOCTD 3HaYeHHe https://m.edsoo.ru/7f41619
41]
3.3 ||Cuna. Bugbl cua 14 1 2 [[BubauoTeka LIOK
https://m.edsoo.ru/7f41619
4]]
‘,ﬂ06aBI/ITb CTPOKY
‘I/ITOI‘O 10 paszeny H 21 H

Paspaen 4. laBjieHue TBEPABIX TeJl, )KUAKOCTEHN U ra3oB
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Ne HaumeHoBaHue KosinyecTBO yacoB JnekTpoHHbIe (LU POBbLIE)
n/| paszaesioB U TEM Bcer |[KonTpobHbI|[IpaKTiaecks 06pa3oBaTe/IbHbIE PECYPCHI
I pOrpaMMbl
0 e paboThl e paboThl
4.1 ||laBsieHue. 3 BBeJIUTE BBeguTe |[[BubsaunoTreka LJOK
[lepenaua gaBsieHus 3HayeHUe 3HavyeHue |https://m.edsoo.ru/7f41619
TBEPABIMU TeJIaMH, 4]]
YKUJKOCTSIMHU U
razamu
4.2 | laBsieHue 5 BBEJIUTE BBeguTe |[[Bubsaunoreka LJOK
»KUJIKOCTH 3HayeHHe 3HavyeHue |https://m.edsoo.ru/7f41619
4]]
4.3 |ATmMmocdepHOe 6 BBEJIUTE BBeauTe |[[BubaunoTreka LIOK
aBJIEHHE 3HaYeHHUe 3”HavyeHHe |https://m.edsoo.ru/7f41619
4]]
4.4 | ledcTBUE KUAKOCTH| 7 1 3 [[BubaunoTeka LJOK
¥ rasa Ha https://m.edsoo.ru/7f41619
NOTPY>KEHHOE B HUX 41]
TeJI0
‘Z[O6aBI/ITb CTPOKY ‘
‘I/ITOI‘O 10 pasjeny H 21 H ‘
‘Pa3Aen 5. Pa6oTa ¥ MOIHOCTb. JHEPTrUA ‘
5.1 ||[Pa6oTa ¥ MOITHOCTG | 3 BBeJIUTE 1 [[BubaunoTeka LJOK
3HAYEeHHE https://m.edsoo.ru/7f41619
4]]
5.2 |lIpocTbie 5 BBEJIUTE 1 [[BubanoTeka LIOK
MeXaHHU3Mbl 3HaYeHHe https://m.edsoo.ru/7f41619
4]]
5.3 ||[MexaHnuuyeckas 4 1 1 [[BubaunoTeka LJOK
3Heprus https://m.edsoo.ru/7f41619
4]]
‘,[[O6aBI/ITb CTPOKY ‘
‘I/ITOI‘O 10 pasfeny H 12 H ‘
‘ﬂ06aBHTb MOJYJIb ‘
‘[[O6aBI/ITb pasjaen ‘
‘PesepBHoe BpeMs H 3 H H H ‘
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 [TIPOTPAMME
8 KUIACC
Ne || HaumeHoBaHue KosnuecTBo yacoB JnekTpoHHbIe (LUPPOBbLIE)
n/|| paszaesoB U TeM Beer | KonTpoubHbl||[pakTiaecky 06pa3oBaTesIbHbIE PECYPChI
m IpPOTrPaMMbI
0 e paboThl e paboThl
Paspaen 1. Ten1ioBbIEe ABJI€EHUA
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Ne | HaunmeHoBaHUe KosivyecTBO yacoB JnekTpoHHbIEe (LU POBbLIE)
n/| paszaesoBu TeEM Bcer |[KoHTpoabHbi | IpaKTadecks 06pa3oBaTe/IbHbIE PECYPCHI
1 HPOTPaAMMbI 0 e paboThl e paboThl
1.1 |CTpoeHue u 7 BBEJIUTE BBeguTe ||[[BubanoTeka [JOK
CBOMCTBa BelllecTBa 3HayeHHUe 3HaueHue |https://m.edsoo.ru/7f4181ce
1]
1.2 |TenyioBble 21 1 5 [[BubaunoTeka LLOK
IPOILIeCChI https://m.edsoo.ru/7f4181ce
1]
‘,ﬂ06aBI/ITb CTPOKY
‘I/ITOI‘O 10 pasjeny H 28 H

‘Pa3Aen 2. JJIeKTpU4YeCKHue U MarHUTHbIE ABJIEHUA

2.1

JJieKTpU4ecKue
3aps/ibl.
3apsKeHHble
TeJsa U uX
B3aUMO/IeICTBHE

7 BBEUTE

3HA4YEeHHe

1

[[BubaunoTteka LIOK
https://m.edsoo.ru/7f4181ce

1]

2.2

[TocTOAHHBIH
3JIEKTPUYECKUU
TOK

20

[[BubanoTeka LIOK
https://m.edsoo.ru/7f4181ce

1]

2.3

MarauTHbIe
ABJIEHUA

1.5

[[BubaunoTreka LIOK
https://m.edsoo.ru/7f4181ce

1]

2.4

JJIeKTpOMarHuTHa
1 UHAYKLUSA

BBEJUTE
3Ha4YeHue

BBEJUTE
3Ha4YeHue

[[BubaunoTeka LIOK
https://m.edsoo.ru/7f4181ce

1]

‘ﬂOﬁaBI/ITb CTPOKY

‘HTororu)pa3Aeny

|37 |

Jlo6aBUTH MOAyJIb

‘,[[O6aBI/ITb pasjaen

‘PEBGpBHOE Bpemd

| 3]

OBILIEE KOJIMYECTBO
YACOB I10
[TPOFTPAMME

68

14.5

9 KJIACC

Ne
n/
IT

HaumMeHoBaHuUe

KosimyecTBo 4acoB

pasziesIoB ¥ TeM
IpOrpaMMbl

Bcer
0

KOoHTpOJ/IbHBI
e paboThl

[IpakTUyecku
e paboThl

JnexkTpoHHbIE (LUPOBLIE)
o6pa3oBaTe/IbHble PeCypChI

‘Pas

Jes 1. MexaHM4YecK

He ABJIeHUuA

1.1

MexaHu4yeckoe
N BIDKEHUE U
CIIOCOOKI ero

OIMKMCaHHA

10 BBeJIUTE

3HA4Ye€HHue

[[BubaunoTeka LJOK
https://m.edsoo.ru/7f41a4a6

1]
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Ne || HaumeHoBaHUe KosinyecTBO 4yacoB dnekTpoHHbIE (UPOBLIE)
n/| paszesoB U TeM Bcer || KouTpo/bHbi || IpakTHYecKy obpa3oBaTesIbHbIE PECYPCHI
1 pOrpaMMbl 0 e paboThl e paboThl
1.2 ||B3aumopeiicTBue 20 1 3 [[BubaunoTeka LJOK
TeJ https://m.edsoo.ru/7f41a4a6
1]
1.3 ||[3akoHbI 10 BBE/JIUTE 3 [[BubaunoTeka LIOK
COXpaHeHHUs 3HaYeHUe https://m.edsoo.ru/7f41a4a6
1]
‘Z[O63BI/ITB CTPOKY
‘I/ITOI‘O 10 pa3szesy H 40 H
‘Paa,qeﬂ 2. MexaHMYeCKHEe KOJ1e6aHUs ¥ BOJIHbI
2.1 |[MexaHu4eckue 7 BBeJIUTE 3 [[BubanoTeka LIOK
KoJlebaHUs 3HaueHUue https://m.edsoo.ru/7f41a4a6
1]
2.2 |[MexaHu4eckKue 8 1 3 [[BubaunoTeka LJOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
1]
‘ﬂ06aBI/ITb CTPOKY
‘I/ITOI‘O 10 pasjeny H 15 H

‘Paa,qeﬂ 3. JJIeKTPOMAarHUTHOE MoJIe ¥ 3JIEKTPOMarHUTHbIE BOJTHbI

3.1 ||[9/ieKTpoMarHuTHo || 6 BBeJIUTE 2 [[BubaunoTeka LIOK
e noJie u 3HaueHHe https://m.edsoo.ru/7f41a4a6
3JIEKTPOMArHUTHBI 1]
€ BOJIHbI

‘,[[O6aBI/ITb CTPOKY

‘I/ITOI‘O 110 paszeny H 6 H

‘Parmen 4. CBeTOBbIE ABJIEHUS

4.1 ||3aKoHBbI 6 BBeJIUTE 2 [[BubanoTeka LIOK
pacnpocTpaHeHUs 3HaYeHue https://m.edsoo.ru/7f41a4a6
cBeTa 1]

4.2 |/TuH3bI 6 BBeJIUTE 3 [[BubaunoTeka LJOK
Y ONITHYECKHE 3HAYEeHHEe https://m.edsoo.ru/7f41a4a6
npubopbl 1]

4.3 ||PaznoxeHue 3 BBeJIUTE 2 [[BubauoTeka LIOK
6eJioro cBeTa B 3HaYeHue https://m.edsoo.ru/7f41a4a6
CIEKTP 1]

‘ﬂoﬁaBHTb CTPOKY

‘I/ITOI‘O 1o pasjiesny H 15 H

‘Pas,aen 5. KBaHTOBbIE ABJICHUA

5.1 |Ucnyckanue u 4 BBEJIUTE 1 [[BubanoTeka LIOK
IOIJIOLEHHE CBEeTa 3HaYeHUue https://m.edsoo.ru/7f41a4a6
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Ne || HaumeHoBaHUe KosinyecTBO 4yacoB dnekTpoHHbIE (UPOBLIE)
n/| paszesoB U TeM Bcer || KouTpo/bHbi || IpakTHYecKy obpa3oBaTesIbHbIE PECYPCHI
1 pOrpaMMbl 0 e paboThl e paboThl
5.2 ||CTpoeHue 6 BBeJIUTE 1 [[BubaunoTeka LJOK
aTOMHOTO si/ipa 3HauYeHUe https://m.edsoo.ru/7f41a4a6
1]
5.3 |[AnepHble peakuuu || 7 1 1 [[BubaunoTeka LIOK
https://m.edsoo.ru/7f41a4a6
1]
‘Z[O63BI/ITB CTPOKY ‘
‘I/ITOI‘O 10 pasjeny H 17 H ‘

‘Paa,qeﬂ 6. [IoBTOPUTE/NBHO-0600AIUNA MOAY/Ib

6.1 |[loBTOpEeHue u
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[[BubaunoTteka LIOK
https://m.edsoo.ru/7f41a4a6

1]

‘ﬂ06aBI/ITb CTPOKY

‘I/ITOI‘O 10 pasfeny
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‘[[O6aBI/ITb MOAYJib

‘[[O6aBI/ITb paszen
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