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Pabouas mporpamma ydeOHOro mpeamera «(usuka» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HAa HAa OCHOBE TPEOOBAHHWM K
pesynpratam ocBoeHuss DPOII OOO, yreepxkaeHHON npukazomM Munucrepcta npocsemenus PO or 18.05.2023 Ne 370; nmaHupyeMbIM
pesynbratam o0ydeHus B cooTBeTcTBUHU ¢ 0OHOBIeHHBIM DI'OC OOO, yTBepx’AeHHBIM NpuKazoM MunucrepcrBa npocsemienus PO 31

Mmast 2021 r. Ne 287; deaepasibHON pabodeil mporpamMmoit o nureparype, ¢ yuérom denepanbHoit paboueil mporpaMMbl BOCTIUTAHUS.

Konuenuuelr nmpenojgaBanus yueOHoro npeamera «Pusnka» B o0pa3zoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu, peanusyomumx
OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOrpaMMBbl, YTBEpKAEHHOH pemenrem Komnerun MunucreperBa npocenieHus: Poccuiickoi
deneparuu, mpotokod oT 3 aexkadpst 2019 r. Ne [1K-4BH.;

PaGouas mporpamMma no du3Mke MpeAcTaBlIseT co00iM MeTonuyYeckd O(QOPMIICHHYIO KOHKpeTu3aluio TpedoBanuii oOHOBIeHHBIX DPI'OC

000 n PACKPBIBACT UX PCAIN3aIUI0 UCPC3 KOHKPCTHOC MPCAMCTHOC COACPIKAHUC.

PaGouas nporpamma no gusuke B 7-9 kiaccax sIBISIETCSI COCTAaBHOM 4acThi0 OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO

obpazoBanus MAOY COII Ne 25 ropona TromeHu.

Jliist peanu3anuy mporpaMMbl UCTIONB3YIOTCS YI€OHUKH:

7 k1. ydeOHUK 17151 0011e00pa3oBaTenbHbIX yupexkaenuit moj penakmueit A.B. Ilepeimkuna . (M.: IlpocBemenue, 2020 roxn).
8 KJI. yueOHUK J1s 001Ie00pa3oBaTeIbHBIX yupexkaenuii nmoja peaakmuein A.B. Tlepeimkuna . (M.: IIpocBemenue, 2020 roxn).

O xi1. yueOHUK 1151 o01eo0pa3oBaTebHBIX yupexkaenuii moj penakmueit A.B. lepeimkuna, E.M. I'yrauka . (M.: [Ipocsemenue, 2020 rox).



IHHOACHUTEJIbBHASA 3AIINCKA

ITporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs COCTABIECHA HA OCHOBE IOJIOKEHUH U TpeOOBAaHMUI K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM
YpOBHE OCHOBHOW 00pa3oBarenbHON mporpammsbl, mpexactaBieHHbIXx B PI'OC OO0, a takxke ¢ y4€roM ¢enepanbHO paboyeil MporpaMmbl BOCIUTAHUS |
Konuenuuu npenoaBanust yueOHoro npeamera «@u3nkay.

CopepxaHue MPOrpaMMbl 1Mo (U3KUKE HANPABIICHO HA (OPMUPOBAHUE €CTECTBEHHOHAYYHOW IPaMOTHOCTH OOYYAFOIIHUXCS M OPraHU3alluio0 W3ydeHUs (QU3HKU
Ha JICITeILHOCTHOM OCHOBE. B mporpamMme 1o u3uke yauTHIBAIOTCS BO3MOXHOCTH YIEOHOTO TIpeIMETa B pean3aliy TpeOoBaHuH

OI'OC OO0 k muaHUpPyeMbIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ylibTaTaM OOydeHHs, a TaKKe MEXIPEIMETHbIE CBS3U €CTECTBEHHOHAYUHBIX Y4eOHBIX
MPEAMETOB HAa YPOBHE OCHOBHOTO 0011ero oopazoBanus. [Iporpamma mo ¢usnke ycTaHaBIMBAeT paclpeiesieHne ydeOHOTO maTepualia 1mo rojgam oOydeHus (1o
KJlaccam), MpejjiaraeT MpPUMEPHYIO0 MOCIeA0BATENbHOCTh U3YyYEHHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS INMPEAMETHOTO COJEpXKAaHUS M y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

[Tporpamma o ¢u3mke pazpadboTaHa ¢ 1EIbI0 OKa3aHUs METOAMUYECKON MMOMOIIH YUUTEIIO B CO3JaHUH pad0veil MpoTpaMMBbI 10 y4eOHOMY TIPEMETY.

®du3nka ABISETCS CUCTEMOOOPa3yIOIIUM [yl €CTECTBEHHOHAYUHBIX YYEOHBIX NMPEAMETOB, MOCKOJbKY (pU3MUecKkre 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U
SIBJICHUH, W3y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHUEH M (pu3nuyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTHHY MHUpPA, MPEAOCTaBIISICT
HauboJee sicCHbIe 00pa3ibl IPUMEHEHUSI HAyYHOTO METO/1a IO3HAHMSI, TO €CTh CII0Cc00a MOJIydyeHUs JOCTOBEPHBIX 3HAHUHN O MUPE.

OpHa 13 r1aBHBIX 33/1a4 GU3NYECKOT0 00pa30BaHuUs B CTPYKTYpe 00IIero 00pa3oBaHusi COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHOM

IrPaMOTHOCTH M UHTEpeca K HayKe y OOydarouuxcsl.

HSy‘{eHI/IC (1)I/ISI/IKI/I Ha 0a30BOM YPOBHC MNpCANoaract oOBJIAJACHUC CICAYIOIIUMHU KOMICTCHTHOCTAMU, XaPAKTCPUIYIOIIUMU CCTCCTBCHHOHAYYHYHO
I'paMOTHOCTD:

HAaY4YHO 00BSICHATE SABJICHUA,
OLICHMUBATHb U ITIOHUMATh 0COOCHHOCTHU HAay4YHOTO UCCIICAOBAHUAA;
HUHTCPHIPCTUPOBATH NJAHHBIC 1 UCTIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA I TTOJIYYCHH A BBIBOJOB.

VYyeOHBIM MIaHOM Ha u3y4yeHue (GU3UKH OTBOAMTCS 238 yacoB: B 7 kiacce — 68 udacoB (2 ydaca B Henmeno), B 8 kiacce — 68
yacoB(24aca B Hezeno), B 9 knacce 102 yaca (3 yaca B HEZIelIO).
Y4eOHBIM MJIaHOM Ha M3y4eHue (GU3MKU OTBOAMTCS 238 yacoB: B 7 kilacce — 68 yacoB (2 yaca BHeJen0), B 8 kinacce — 68 vacop(24aca B HENEN0), B 9



kiacce 102 gaca (3 gaca B Helenio).
W3 Hux 58 vacoB 3a 3 roga 00yueHUs BBIJCICHO HA IPOBEJCHIE OIICHOYHBIX MPOIIEYp, 4To He mpeBbinaet 10% oT Bcero o0beMa ydeOHOTO BpEMEHHU

(mucebmo Munnpocsemenus Poccun Ne CK-228/03 u Pocoopuanzopa Ne 01.169/08-01 ot 06.08.2021): 7 xnacc — 3 4aca Ha IpOBEJACHUE KOHTPOJIBHBIX padboT u 12
94acoB MPAKTHUECKUX padoT; 8kiacc — 3 yaca Ha MPOBEICHUE KOHTPOJIBHBIX padoT u 14,5 yacoB mpaktuyeckux padot; 9 kinacc — 10 yacoB Ha mpoBeieHNE
KOHTPOJIBHBIX PadoT U 24 4acOB MPaKTHYECKHUX padoT.

Henn wm3ydeHus (u3MKM Ha ypOBHE OCHOBHOrO oOmiero obOpa3zoBaHusi ompeneneHbl B KoHuenuuu mnpenojaBaHus ydyeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepannu, peaau3yromUX OCHOBHbIE 00111€00pa30BaTeNIbHbIE MPOrPaMMBbl, YTBEpKJIEHHOUN pemieHuem Kosuternu
MunucrepctBa npocserienust Poccuiickoit @eneparuu (mporokost ot 3 nexkadpst 2019 r. Ne [TIK4BH).

ean n3ydyenust pusuku:

nproOpeTeHne NHTepeca U CTpeMIIEHUs O0yUYaroIIUXCs K HAyYHOMY U3YUYEHHUIO IPUPO/IbI, PA3BUTHE UX UHTEIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

pasBUTHC Hpe}ICTaBHeHI/Iﬁ O HAYYHOM MCTOJC ITO3HAHUA U (1)OpMI/IpOBaHI/Ie HCCICA0OBATCIIbCKOI'O OTHOIICHUSA K OKPYKAIOIIIUM SIBJICHUSM

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHMSI KaK pe3ysibTaTa U3yuyeHHUs: OCHOB CTPOEHUSI MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

(dbopmMupoBaHHE PEACTABICHUN O POJIU (GU3UKH JUTS Pa3BUTHS JPYTHX €CTECTBCHHBIX HAYK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUN O BO3MOXHBIX cepax Oymaymiel mpodecCuOHaTBHON ACSITEIBPHOCTH, CBSI3aHHON ¢ (DU3MKOM, MOATOTOBKA K JaTbHEHIIEMY 00Y4YCHHUIO B
ATOM HaIpaBJICHUH.

Z[OCTI/I}KGHI/IC JTHX IIeNIeH [MporpamMmmel 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O O6H_ICFO 06pa30BaHI/I$I oOecnieynBaeTcs PEIICHUEM CIICAYIOMIUX 3ada4:

npruoOpeTeHne 3HaHUK O IUCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, 3JEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHHUI ONUCHIBATh U OOBACHATH (DU3MUCCKHE SBJICHHS C HCIOIb30BaHUEM MOJTYYEHHbIX 3HAHUM;

OCBOCHHE METO/IOB PEUICHUS MPOCTEHIINX PAaCUETHBIX 33/1a4 C UCIOIb30BaHMEM (PH3HMUYECKUX MOJIeNel, TBOPYECKUX M MTPAKTUKO OPHEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHMH HAOIIONATh NPUPOJHBIC SBICHHUS M BBINOJHATH OIBITHI, JaOOpaTOpHbIE PAabOTHI M AKCIIEPUMEHTAILHBIC MCCICIOBAHHS C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB PabOTHI C MHPOPMAIHEl (HU3MYECKOTO COJIepKAaHUs, BKIIIOYasi MH(OOPMALIUIO O COBPEMEHHBIX JOCTHKEHHUIX (U3HMKH, aHAIU3 U KPUTUYECKOE
olLleHMBaHKE NH(pOpManuy;

3HaKOMCTBO cO cepaMu Npo(hecCHOHAIBHONW JAeSTeNbHOCTH, CBSI3aHHBIMU C (DU3UKOM, M COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAaHHBIMM Ha JOCTHKEHHSIX
¢bu3nUecKoit HayKH.

Hpez[naraeMLIﬁ B IIporpaMme 1o (1)I/I3I/IK6 IIEPCUCHb J'Ia60paTOpHBIX p8.60T 1 OIIBITOB HOCUT peKOMeHZLaTeHLHLIﬁ XapakTep, y4UTCJIb ACJIacT BBI60p MMPOBCACHUA
J'Ia60paT0pHBIX pa60T n OIIBITOB C y‘-IéTOM UHAUBUAYAJIBbHBIX 0CcOOCHHOCTEH o6yqa10m1/1xc51, CIIUCKA SKCIICPUMCHTAJIbHBIX SallaHI/Ifl, nperaraCMblx B paMKax
OCHOBHOTI'O TOCYAApCTBECHHOI'O 5K3aMCHaA 110 (bI/I3I/IKe.



COJEP/KAHUE OBYYEHUA
7 KJIACC
Pazgen 1. @usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.
®du3nka — HayKa o npupoje. SBieHus npupoipl. Pu3ndecKue sSBJICHU: MEXaHUYECKHE, TEIIJIOBBIE, AEKTPUUECKUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Ouznyeckue BennunHbl. M3mepenne pusnueckux ennunH. @uznyeckue npudopsl. [lorpemHocts n3mepenuii. MexayHapoaHas cucteMa eIMHULL

Kak ¢wusuka u apyrue ecTecTBEHHbIE HAyKH H3ydaloT NMpupoay. EcTecTBeHHOHayuHBIM METOJl Mo3HaHMs: HaAOIOJeHHE, MOCTaHOBKAa HAYyYHOr'O BOIPOCA,
BBIJIBM)KEHHE TUIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIOTE3, 00bsICHEeHNEe HabmoaaeMoro apieHus. Onrucanue GU3NYecKuX SABJIECHUHN C IOMOIIBIO MOJIETEH.

Jemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, NEKTPUUECKIE, MATHUTHbBIE, CBETOBBIC SIBICHUSI.
2. dusuueckue nMpuodOPHI U MpoLeaypa NPSIMbIX U3MEPEHHUH aHAJOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuwie pabomel u onvimel.

Omnpenenenue EeHbl JSJICHHS KTl HK3MEPUTEILHOTO TIprbopa.

N3Mepenne paccTosHUM.

N3mepenue o0bEMa JKUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TE.

N3mepenue Temneparypsl Ipu MOMOILIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATypPHI.

[IpoBenenue uccnea0BaHUs MO MPOBEPKE TMMOTE3bI: JATLHOCTD MOJIETA MIAPHUKA, MYIIIEHHOTO TOPU30HTAILHO, TeM 00JIbliIe, 4YeM 00JIbIlIe BHICOTA TYCKA.

SN S e

Paspean 2. IlepBoHayanbHbIe CBeJIeHUSI 0 CTPOCHUH BelleCTBA.
CrpoeHnue BelecTBa: aroMbl U MOJIEKYJIbI, X pa3Mepbl. OTBITHI, T0Ka3bIBAIOIINE TUCKPETHOE CTPOECHUE BEIIECTRA.

I[BI/I)KCHI/IC qacTull BEIUICCTBA. CBs3b CKOPOCTHU IBUKCHUA YaCTHUL] C TeMnepaTypoﬁ. EpOYHOBCKOC JABHKCHUC, ILI/I(I)(I)YS‘I/ISI. BzaumopelicTBue yacTull BEIleCTBa:
MPUTSHKCHUC U OTTAJIKHUBAHUC.



ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHHME Ia30B, XKUAKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) Tell. B3auMOCBs3b MeX/1y CBOMCTBaAMM BEIIECTB B Pa3HbIX
arperaTHBIX COCTOSIHUSAX U MX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIbL. /Jemoncmpayuu.

1. Habnronpenune OpOYHOBCKOTO JBHKCHHSI.
2. Hab6mronenue nuddys3un.
3. Ha6JIIOI[eHI/I€ ﬂBJ’IeHHfI, O6BHCHHIOIIII/IXCH MMPUTAKCHUCM WJIM OTTAJIKMBAHUCM YaCTHUL BCIICCTBA.

Jlabopamopnuie pabomul u onvimoi.

1. OueHka nuaMeTpa aToMa METOJO0M PSIOB (C UCTIOIB30BaHUEM (PoTorpaduii).
2. OnbIThI 110 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHNUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznea 3. /IBu:keHue U B3auMojieiicTBUe TeJl.

Mexannueckoe ABWKeHHE. PaBHOMepHOE M HepaBHOMEpHOe JBkeHuEe. CkopocTh. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBWXKEHUU. Pacuér mytu u
BpEMEHU JIBUKEHUSI.

SIBnenne nHepuMu. 3aKOH MHEpUUH. B3auMoielicTBue Tell Kak MpUYMHA U3MEHEHHSI CKOPOCTHU JABMKEHUS Tell. Macca kKak Mepa MHEpTHOCTH Tena. [ImoTHoCTh
BemecTBa. CBsA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYI B €IUHUIE 00bEMA BELIECTBA.

Cuna xak xapakTepHucTuka B3aumoaencTBus Ten. Cuna ynpyrocTtd u 3akoH ['yka. Mi3Mepenue cuiibl ¢ TOMOIIBIO TMHAMOMETpa. SIBjieHue

TATOTEHHS M cuja TshkectH. Cuiaa TSHKECTH Ha APYrux IlI1aHCTax. Bec Tema. Hesecomocth. CoxkeHue CUJI, HAIIPaABJICHHBIX IIO O,HHOﬁ HpﬂMOfI.
PaBHOﬂeﬁCTBYIOHlaH cun. Cuia TPCHUA. TpeHHe CKOJIb>KCHHS U TPCHUC IIOKOS. TpeHHe B IIPUPOJAC U TCXHUKE.

Hemoncmpayuu.

Ha6J’IIO,[[eHI/IC MCXaHHUYCCKOI'0O IBMXKCHUS TCIIA.

I/I3MepeHI/Ie CKOpPOCTHU HpHMOHHHeﬁHOFO JABWIKCHMUA.
Ha6J’IIO,[[eHI/IC SIBJICHUSA MHCPUHH.

Ha6J’IIO,Z[eHI/IC HU3MCHCHUS CKOPOCTU IIPU B3aUMOJICCTBUHM TEIl.
CpaBHeHI/IC Macc II0 B3aUMOJSUCTBUIO TEJ.

M



6.

Nk D=

CnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHOW MPSIMOH.

Jlabopamopnuie pabomul u onvimol.

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (ILIapHKa B )KMIKOCTH, MOJEIH 3JIEKTPUUECKOI0 aBTOMOOMIISL U TaK J1ajiee).
Omnpenenenne cpeiHel CKOPOCTH CKOJIbKEHHsI OpycKa WM HIapUKa [10 HAKJIOHHOW IIOCKOCTH.

OmnpezeneHue IOTHOCTU TBEPAOIO TeNA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSKEHUS (J1eopMaliui) MPYKUHBI OT NPUII0KEHHO M CUIIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHMSI CKOJIBKEHHSI OT BEca Tejla U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CiocoObl yMEHbIIEHUS U YBeIMUYeHUs JaBieHus. J[aBieHue rasa. 3aBHUCUMOCTH JaBJIeHHs Ta3a oT 00bEMa, TeMreparypbl. [lepenaua naBneHus

TBEPIIBIMU TEJIAMU, XUIKOCTAMU W Ta3zamu. 3akoH [lackams. [THeBMaTHdeckue MaIvHbL. 3aBUCHMOCTBH JIaBIICHUS KUAKOCTH OT TIyOWMHBI. ['mapoctaTmdeckuit
napaaokc. CooOrmaroniyuecs cocypl. [ napaBindeckine MeXaHu3Mbl.

AtMmocdepa 3emnm u atMocdepHoe naBieHue. [IpuuuHbl cymecTBOBaHUsT BO3AymHONW 00osouku 3emin. Onbit Toppudemnu. M3mepenue atmochepHOTO

JaBJIeHUA. 3aBUCUMOCTh aTMOC(HEpPHOro JaBJiIeHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl ams u3MepeHus aTMOCQEepHOro JAaBIeHUS.

PNk W=

1.

JleiicTBHE KUKOCTH M Ta3a HA IOTPYKEHHOE B HUX TeJ0. BriTankuBatomas (apxuMenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTD JaBJICHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBineHus KUJIKOCTBIO U Fa30M.

CooOmaromuecs cOCypl.

I'mnpaBauyeckuil mmpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUS.

3aBUCUMOCTD BBITAIKMBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tea U TUIOTHOCTHU KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

VYcnoBue riaBaHus TeN: IUIaBAHUE WIH TIOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS TUIOTHOCTEN TeJla U JKUIKOCTH.

Jlabopamopuwvie pabomot u onvimol.

HccnegoBaHnue 3aBUCUMOCTH Beca Tejla B BOJE OT 00BEMa HOl“py}KéHHOﬁ B XXUJKOCTBb 4aCTH TCJ1a.



2. OmnpeneneHue BBITAIKUBAIOIIEH CUIIbL, JEHCTBYIOLIEH Ha TEJI0, IOTPYKEHHOE B )KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CUIIBI, IEHCTBYIOLIEH HA TEJIO B JKMJIKOCTH, OT MACCHI TEJA.

4. OMBIThI, IEMOHCTPUPYIONIUE 3aBUCUMOCTD BHITAIIKWBAIOLICH CHJIbI, ICHCTBYIONIEH Ha TEJIO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTH YAaCTH TEJla U
OT IUIOTHOCTH KUJKOCTH.

5. KoHcTtpyupoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJKU U ONpEEIeHue €€ rpy3010bEMHOCTH.

e

Pa3nea 5. PaGora u MomHoCTh. DHEprus.
Mexannyeckasi pabota. MOLTHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJ0K, HaKJIOHHAs TIOCKOCTh. [IpaBmiio paBHOBecus pbryara. [IpuMeHneHue mpaBuia paBHOBECHS phluara K OJIOKY. «30JI0TOE
npaBuiio» Mexanuku. KIITJI mpocteix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunueckass >Heprus. KuHernueckas u nmoTeHuuanbHas dHeprus. lIpeBpaiieHne OJHOTO BHAA MEXAaHMYECKOW JHEPrMU B APYrod. 3aKOH COXpPaHEHHsS
SHEPIrUH B MEXAHHUKE.

Jemoncmpayuu.
1. Tlpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Omnpenenenue paboThI CUIIbI TPEHUSI P PABHOMEPHOM JIBIXKEHUU TeJla TI0 TOPU30HTAIBLHONW MOBEPXHOCTH.
2. MHccnenoBanue ycioBU paBHOBECHUS pblyara.
3. WUsmepenue KIIJl HaKIIOHHON IJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOUN SHEPTUU.
8 KUIIACC

Pa3pgen 6. TernioBblie IBJICHUS.

OCHOBHBIC TOJIOKCHUS MOHGKYH}IpHO—KHHeTH‘{eCKOﬁ TCOpHUU CTPOCHUA BCHICCTBA. Macca u pa3MEpbl aTOMOB U MOJICKYII. OHBITBI, MOATBCPKAAOIIINC
OCHOBHBIC ITOJIOKCHUA MOHCKYHHpHOKHHeTquCKOﬁ TCOpUH.



Mopnenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpuctammmdeckue u amopdubie Tena. OObsICHEHHWE CBONCTB Ta30B, KHJIKOCTEH U
TBépI[BIX TEJI Ha OCHOBE IMOJI0KEHHUH MOHGKy.HSIpHO-KPIHCTH‘-ICCKOfI TCOPUH. CMauuBaHue 1 KalmuJUIAPHBIC ABJICHHA. TermnoBoe paciiupCHUC 1 CxKaTuc.

Temneparypa. CBsi3b TemiiepaTypbl CO CKOPOCTbIO TEIJIOBOIO JIBUKEHHUS vacTHll. BHyTpeHHss sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEW 3HEpPIHH:
TeIUIonepeiaya U coBepieHue padoTel. Buapl Teronepenaun: TemIoONpoOBOJHOCTb, KOHBEKIUS, U3IyUYEHUE.

KonuuectBo TemnoTel. YnaenbHas TEMIOEMKOCTh BellecTBa. TermIooOMEH W TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIIIOBOTO Oananca. [lmaBnenue wu
OTBEP/ICBaHUE KPUCTAJUTMUECKUX BEIIECTB. YelbHas Teruiota rasieHus. [lapooOpa3zoBanue u konaeHcauus. VMcnapenuwe. Kumenwe. YnpenpHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

BrnaxHocTh Bo37yxa. DHeprus TOIuMBa. Y AelbHas TEIUIOTa CrOpaHusl.
[Tpunnumer padoTs! TernoBeix apurateneit K1/l remmoBoro asuraTesns. TenaoBbeie IBUTATEIH U 3aIUTa OKPYKAIOIIEH CpeIbl.

3akoH COXpaHCHU U IPCBpallCHUSA SHEPIUH B TCIJIOBBIX ITPOIECCaX.

Jemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue auddysuu.

Halnronenue siBIeHUi I CMauyMBaHUs ¥ KalTWJUISIPHBIX SIBICHUH.
HalGnrogenue TenioBoro pacuiapeHus Te.

N3meHenue naBiaeHus ra3a Npyu K3MEHEHUH 00bEMa U HArpeBaHWU WJIH OXJIKICHUU.
[IpaBuna u3mMepeHus: TemMrepaTyphbl.

Bunbl Teronepenaun.

OxJakiIeHUue IPU COBEPILICHUH PAOOTHI.

Harpesanue npu coBepiiieHHN pabOThl BHEITHUMH CHUITAMH.

0. CpaBHeHUE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmrogeHue KUIeHus..

12. HabnrofeHne mocTosIHCTBA TEMIEPATYPhl MIPH IIABICHUH.

13. Mojaenu TeIUIOBBIX JIBUTaTEIICH.
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Jlabopamopusvie pabomot u onvimol.



OnbITHI MO0 OOHAPYKEHUIO EHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHUSL.

OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAJJIOB IIOBAPEHHOW COJIM WJIM caxapa.

OnbITH IO HAOIOICHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEIL.

Ornpenenenue qaBieHus BO3AyXa B OAJIJIOHE IITPHUIIA.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JABJIEHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs UM OXJIAXKICHMUSL.
[TpoBepka rumoTe3bl JIMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOMKA KUJAKOCTHA B TEPMOMETPUICCKON TPYOKE OT TEMIIEPaTyPHI.
Habnronenne n3MeHeHUs1 BHYTPEHHEH YHEPTUU Tella B pe3ysIbTaTe TeIUIoNepeaayn U padoThl BHEIIHUX CHIL.
WccnenoBanue siieHus TeI1000MeHa Ipy CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.

9. OmnpezneneHue KOJIUYECTBA TEIJIOTHI, TOJYYEHHOTO BOJIOM MPH TEIJIOOOMEHE C HArpeThiM METAITMYECKUM LIUIMH]IPOM.
10. Onpenenenue yaenbHON TEMIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCHapeHus.

12. OnpenenieHre OTHOCUTEILHON BIAXKHOCTH BO3TyXa.

13. Onpenenenne yaeIbHON TEMIIOTHI IIJIaBICHUS JIb/IA.
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Paznea 7. DiekTpuyeckue ¥ MATHUTHbBIE SIBJICHUS.

Dnektpuzarys Ten. J[Ba poaa sJeKTpuUYecKux 3apsaaoB. BzanmoaeicTBre 3apspkeHHBIX Tenl. 3akoH KyrnoHa (3aBHCHMOCTD CHITBI B3aMMOICHCTBHS 3apsKEHHBIX
TE€J OT BEJIMYUHBI 3apSAJI0B U PACCTOSTHUS MEXKy TellaMu).

DnexTpuueckoe nojie. Hanpspk€HHOCTH 31ekTpuyeckoro nosis. [IpuHImn cynepno3uiuu 3IeKTPUUECcKUX 1MoJiei (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu »snexTpuueckux 3apsaoB. OJeMEHTapHbIN siekTpudeckuil 3apsan. Crpoenue aroma. [IpOBOAHMKM U IUANEKTPUKUA. 3aKOH COXpaHEHHS
AIIEKTPUYECKOTO 3aps/a.

3HeKTqueCKHﬁ TOK. YcCioBuUs CYHICCTBOBAHUSA SJICKTPUYCCKOTI'O TOKaA. HMCcTOYHUMKN TOCTOSIHHOTO TOKa. HeﬁCTBHH QJICKTPHUYCCKOI'O TOKa (TCHJ'IOBOC,
XHUMHYCCKOC, MaFHI/ITHOG). :‘)HGKTpI/I‘IGCKI/Iﬁ TOK B XXMAKOCTAX M rasax.

3J'IeKTpI/I‘IeCKa$I OCIIb. Cuia Toka. SHGKTpI/I‘leCKOG HaIIpsOKCHUC. COHpOTI/IBJ'IeHI/IC IMPOBOJHHKA. YaennHoE COIIPOTUBJICHHC BCIICCTBA. 3akoH Oma JUIsL y4aCTKa
nenu. IlocaenoBareabHOE U napauiCe/ibHOC COCANHCHUC ITPOBOJAHUKOB.

PaboTa u MOLIHOCTH AJEKTpUYECKOro Toka. 3akoH JDkoyns—JIeHma. DnekTpuueckue LENnu U MOTPeOUTENH 3JIEeKTpUUecKoi 3Hepruu B ObITy. KopoTkoe
3aMbIKaHHUE.



TToctosgunubie MaruuTel. B3anMoneicTBUE NOCTOSTHHBIX MAarHUTOB. MarduTHOE moJjie. MarHutTHoe T10J€ 3EMIIM M €ro 3HauYeHuE UM KU3HU Ha 3emiie. OrmbIT
Opcrega. MarHutHOe I0JI€ 3JEKTPUYECKOTO ToKa. [IpuMeHeHHe 5SJIeKTpOMAarHuTOB B TexXHUKe. JlefiCTBME MarHMTHOrO TOJiE Ha MPOBOJHHUK C TOKOM.
DNEeKTpOABUTaATENb IOCTOSTHHOTO TOKa. Vcnoib30BaHmne 351eKTpoABUTaTeNIe B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitet @apanes. SfIBieHue anmekTpoMarHuTHOM wuHAYKIUU. I[lpaBuno Jlenma. Dnexkrporenepatop. CrocoObl MOTYYEHUS DJIEKTPUUYECKOM HSHEPTHUU.
DNEeKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3aius Tell.

JIBa poJia AIEKTPUUECKUX 3aps0B M B3aUMOICHCTBUE 3apsKEHHBIX TEll.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTU4eCcKas HHIYKIHUS.

3aKOH COXpaHEeHHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MoenupoBaHK€e CUIIOBBIX JTUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTOYHMKH TOCTOSIHHOTO TOKA.

JleficTBUA SIIEKTPUYECKOTO TOKA.

0. DIEeKTpUYECKUM TOK B )KUIKOCTH.

11. I'a30BbI# pa3ps.

12. I3mMepeHue cuiibl TOKa aMIIepPMETPOM.

13. V3MepeHue 1eKTPUYECKOT0 HAMPSKEHHS BOJIbTMETPOM.

14. PeocTaT u Mara3uH CONPOTUBIICHUM.

15. B3aumopeiicTBre MOCTOSSHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeICHUs MOJIF0COB MAarHUTA.
17. MoaenupoBaHre MarHUTHBIX 0JIeH TOCTOSTHHBIX MAarHUTOB.

18. OnbIT Dpcrexa.

19. MarauTHo€ noJjie Toka. JJIeKTPOMarHur.

20. JleiicTBME€ MarHUTHOT'O MOJIsI HA TPOBOJIHUK C TOKOM.

21. DnekTpoABUTaTeNb MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBICHUS AJIEKTPOMATHUTHON MHAYKIIMH.

23. OnbiTel Papajes.

24. 3aBUCUMOCTD HaIpaBJeHUsI UHAYKIIMIOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHSI.
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25.

DJIeKTPOTeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.
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OnbIThI 10 HAOTIOACHUIO IEKTPU3ALMH TEJ UHIYKIUEH U IPU CONPUKOCHOBEHUH.

I/ICCJIeI[OBaHI/Ie IICI\/JICTBI/UI QJICKTPUYCCKOTIO IT0JIA Ha ITPOBOAHUKHN U JUIJICKTPUKH.

COopka 1 mpoBepKa padOTHI JECKTPHUSCKOH IETTH MTOCTOSTHHOTO TOKA.

W3mepenue u perympoBaHUe CHITBI TOKA.

N3Mepenne u perynmpoBaHue HaAPSKECHHUS.

HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPA M HAMIPSHKCHUS Ha PE3UCTOPE.

OHBITI)I, JACMOHCTPUPYIOIIUEC 3aBUCUMOCTD SJICKTPUICCKOT'0 COMMPOTHUBIICHUS IPOBOJAHHKA OT €I0 JUJIMHBI, IJIOH[AA TOTIEPEYHOI'0 CCUHCHUA U MaTCpHrajia.
[TpoBepka mpaBwmIIa CI0KCHHS HAITPSHKCHHUN TIPH ITOCIISIOBATEIILHOM COSTMHEHUH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia UIst CUITBI TOKA MTPH MApaLIEIIEHOM COSIMHEHUH PE3UCTOPOB.

. Onpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

. OnpenieneHre MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYILETO Yepe3 JIAaMIIOUKY, OT HalpsKEeHUs Ha Hel.

. Onpenenenne KIIJ[ narpeBarens.

. UccnenoBanne MarHUTHOTO B3aMMOJIEMCTBUSI TOCTOSIHHBIX MarHUTOB.

. I3ydyeHrne MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB MIPU UX 00bETMHEHUH U pa3AeiCHUN.

. UccnenoBanue 1eHCTBUS IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

. OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCIMOCTD CHJIBI B3aUMO/ICHCTBHUS KATYIIKA C TOKOM U MarHWTa OT CHJIbI TOKA U HalpaBJICHUs TOKA B KaTYIIKE.
. I3ydeHue aeiicTBUsI MAarHUTHOTO T0JIS HA TIPOBOJIHUK C TOKOM.

19.
20.

KoucrpynpoBanue u u3zydenue padoThl 3J€KTPOABUTATENS.
Namepenne KIIJI anexkTpoaBUraTeIbHOM YCTaHOBKH.

. OIBITHI 11O HCCICOO0BAaHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIUU: UCCICTOBAHUC U3MEHECHUI 3HAUCHUS U HaIlpaBJICHUS UHAYKIIHUOHHOTO TOKaA.

9 KJIACC

Pa3zgen 8. Mexanndeckue siBJIeHHUS.

MexaHu4ueckoe BH)KEHHE. MaTepHaanaﬂ touka. Cucrema otcuéra. OTHOCHUTEIHHOCTh MEXaHHYECKOIO JABHIXKCHHA. PaBHOMepHOG HpHMOHHHeﬁHOG
JABHIKCHUC. HepaBHOMepHOC HpﬂMOHHHeﬁHOC JABHXKCHHUC. Cpe,[[HSISI U MI'HOBCHHAaA CKOPOCTH TCJIa ITPU HEPABHOMEPHOM JIBUKCHHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosinHeliHOe BKeHue. CBoOoaHoe manenue. OnbiTel ['anumes.



PaBHOMEpHOE ABIKEHUE TIO OKPYKHOCTH. [lepuon u yactora oOpamenus. JInneitnas u yrinopasi ckopoctu. LleHTpocTpeMHuTeTbHOE YCKOPEHHE.
IIepssiit 3axk0oH Hprorona. Bropoit 3akon Herotona. Tperuit 3akon Herorona. IIpuHnun cynepno3unnu cui.
Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMsI: cujla TPEHUS CKOJIbKEHUS, CUjla TPEHUS TIOKOs, IPYTHe BUJIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHPHOTO TATOTEHUs. YCKOpeHWe cBoOojHOTro majaeHus. Jpmkenue tuianet Bokpyr CousHna. IlepBasi kocMuyeckasi CKOPOCTb.
HeBecomocTts 1 meperpys3ku.

PaBHOBecue maTepuanbHOi TOUKU. AOCOIOTHO TBEPIO€E Teno. PaBHOBecHe TBEPIOIO TeNa ¢ 3aKpeIuI€HHOM ochlo BpamieHus. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynsc tena. M3menenune nmmnysbca. UMinynse cunbl. 3aKOH coXpaHeHMsI UMITyabca. PeakTuBHOE ABMkKeHHe. Mexanndeckas pabota U MOIIHOCTh. PaboTta
CWJI TSKECTH, YNPYrocTH, TpeHus. CBsi3b sHepruu U padboTsl. [loTeHunanbHast sHEprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHuuanpHas >Heprus
cKaToil npyxxuHbl. KnHetnueckas sHeprus. TeopeMa 0 KHHETUYECKOW YHEPTUH. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Jemoncmpayuu.

1. HabGmogeHne MeXaHHYECKOTO JBM)KEHUS Tela OTHOCHTEBHO Pa3HBIX TNl OTCYETA.

2. CpaBHEHHE IyTEH U TPACKTOPUI TBMKEHUS OJHOTO U TOTO )K€ TeJIa OTHOCUTEIHFHO Pa3HBIX TEJ OTCUETA.

3. H3mepeHne CKOPOCTH B YCKOPEHUS MPSMOIMHEHHOTO JIBYKEHHSL.

4. WccnenoBaHue MPU3HAKOB PaBHOYCKOPEHHOTO JIBM)KCHUSI.

5. HaOmroneHue ABHKEHHUsI TEJIA TI0 OKPYKHOCTH.

6. HaOmrojeHne MeXaHWUYECKHX SIBJICHUMH, MPOUCXOAANINX B cucteMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHHUU OTHOCHTEIhHO
kaOuHeTa (pU3uKH.

7. 3aBHCHMOCTH YCKOPEHHUS TeJa OT MacChl TeJla M JEHCTBYIONIEH Ha HETO CUJIBL.

8. HaOxnroneHnue paBeHCTBA CUII IPU B3aUMOJICHCTBUU TEJI.

9. V3MmeHeHue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Ilepenaua ummynabca Mpu B3aUMOJICHCTBHH TE.

11. IIpeoOpazoBaHusi YHEPTUH MIPU B3aUMOICHCTBUU TET.

12. CoxpaHeHHe UMITyIbCa TIPU HEYIIPYTrOM B3aUMO/ICHCTBUU.

13. CoxpaHeHue UMITyJbCa U aOCOTIOTHO YIIPYTrOM B3aUMOACHCTBHU.

14. HabnroeHrne peakTHBHOTO JIBHKEHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU TTPH CBOOOHOM TMAJICHUH.



16. CoxpaHeHHe MEXaHUYECKOM SHEPTUU IIPU JIBIKEHUU Teja M0 JEUCTBUEM NPYKUHBI.
Jlabopamopnuie pabomul u onvimol.

KoHncTpynpoBanue TpakTa Juisi pa3roHa U JAajbHEHIIEro paBHOMEPHOIO JBMKEHMS IIApUKa UITH TEJIEKKH.
Omnpenenenne cpeHEl CKOPOCTU CKOJIbKEHUS OpycKa WK ABMKEHUS IIapUKa 110 HAKJIIOHHON IJIOCKOCTH.
Omnpenenenne yCKOpeHUs Tela IpyU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBM)KEHUU 0€3 HauaabHOW CKOPOCTH.

[IpoBepka runoTesbl: eciiv IpU PaBHOYCKOPEHHOM JIBYKEHUU 0€3 HayaJIbHOM CKOPOCTH IYTH OTHOCATCS KakK psij HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEXYTKHA BPEMEHH OJIMHAKOBBI.

NccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JIABJICHMUSL.

Omnpenenenne kodPpPuUIMeHTa TPEHUS CKOTBKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CHIIBI TPEHUS P PABHOMEPHOM JIBIKEHUU TeJla TI0 TOPU30HTAIBHONW MOBEPXHOCTH.

10. Onpenenenne pabOTHI CHITBI YIIPYTOCTH MPHU TTOIBEME TPy3a C UCIIOIB30BAHUEM HETIOIBUYKHOTO U TIOJIBHIKHOTO OJIOKOB.
11. 3ydyeHue 3ak0HA COXpaHEHUS SHEPTUU.
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Pa3nen 9. Mexannueckue Ko1e0aHus U BOJIHEI.

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHUKHM KOJICOAHWMH: TEPHOJ, 4YacTOTa, aMIUIMTyAa. MaTeMaTHYeCKUuid W TIPY)KUHHBIA MasTHUKH.
[IpeBparienue SHEPrUU NpU KOJIEOATETLHOM IBKCHHH.

3aTyxa10mHe KoJIeOaHusl. BBIHY)KI[GHHBIC koneOanus. Pesonanc. Mexannueckue BoaHbL. CBOMCTBA MEXAHHYECKUX BOJIH. HpOI[OJ'IBHBIC " IIEPCUYHBIC BOJIHBI.
,HJ'II/IHa BOJIHbI U CKOPOCTb eé PaCIIpoOCTpaHCHUA. MexaHnuyeckue BOJIHBI B TBép,Z[OM TCIE, CceliCMUYECKHE BOJIHBI.

3Byk. ['poMKkoCTh 3ByKa 1 BbicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u yabTpas3ByK.
Hemoncmpayuu.

Habnronenue xonebanuil Ten noJ1 AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
HaGnronenue xonebaHuii rpy3a Ha HUTH U HA IPY>KUHE.

HaGnroneHnue BBIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

Pacnpoctpanenune npoJoabHbBIX U MOTIEPEUHBIX BOJIH (Ha MOJIEINN).
HaGnronenue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUECKHI pE30HaHC.
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Jlabopamopusie padbomot u onvimeol.

Omnpenenenne 9acTOThI U MEPHOa KoJIeOaHU MaTeMaTHYECKOTO MasiTHHKA.

Onpenenenne 4acToThl U epro/ia KoiaeOaHui NpyKUHHOTO MasTHHKA.

HccnenoBanue 3aBUCUMOCTH IIEpUOAa KoJaeOaHUH MOIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH IIEpUOAa KojaeOaHUHN NPYKMHHOTO MasiTHUKA OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH IepUOJia KoJieOaHH Ipy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NIEpH01a KoieOaHUM MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU MPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaIeHMUSL.
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Pa3nen 10. DinekTpoMarHuTHOE 1M0J1e M 3JIeKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TOJI€. OJIEKTPOMAarHuTHbIE BOJIHBL. (CBOWCTBA AJNEKTPOMArHUTHBIX BOJH. IlIkana 53JeKTpoMarHUTHBIX BOJH. lMcnonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoisHoBBIE cBOMCTBA CBETA.

Jlabopamopnuwie pabomel u onvimel.
1. V3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOHIIBHOTO TenedoHa.
Pa3gen 11. CBeroBbIe SIBJICHUS.

J'Iyqua;I MoJellb cBeTa. MICTOUHMKH CBeTa. HpHMOHHHCﬁHOC pacnpoCTpaHCHUC CBCTA. 3aTMeHus COJ'IHI_[a n .HYHBI. OTpa)KeHI/Ie cBera. Ilnockoe 3€pKajo.
3aKoH OTPAXKCHUS CBCTA.

HpeHOMHCHI/IC cBeTa. 3aKOH MMpeJIOMJICHUS CBETA. ITonnoe BHYTPCHHCC OTPAKCHUC CBCTA. Hcnonws3oBaHue MOJIHOTO BHYTPCHHCTO OTPAXKCHUA B ONITHYCCKUX
CBETOBOAAX.



Jlunza. Xox nydedr B nuH3e. OnTmdueckas cucrema ¢oToammapara, MHKPOCKONA W Telleckoma. [Jla3 Kak omTHYecKass CHCTeMa. bim30pyKocTh U
JAJIbHO30PKOCTb.

Pasnoxxenue 6enoro cera B criektp. OnbiTel HptoToHA. Clio’keHne CeKTpaabHbIX LBETOB. Jlucnepcust cBera.
Jemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPAHEHNE CBETA.

OTtpaxxeHue cBeTa.

[Tonyyenue n300pakeHM B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue ceera.

OnTHYecKuil CBETOBOJI.

Xon tydeli B coOuparomiei JInH3e.

XoJ1 my4der B pacCenBarolen JIMH3E.

[Tonyuenue n300pakeHH ¢ MOMOIIBIO JIH3.

. ITpunaun aeiictBus poToanmapara, MUKpPOCKOIIAa U TEJIECKOTIA.
10. Mopnenn riasa.

11. Pa3noxxenue Genoro cBeTa B CIEKTP.

12. ITony4yenue 6e10T0 CBETA MPHU CIOKEHUU CBETA PA3HBIX IIBETOB.
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Jlabopamopnuwie pabomel u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyda OT YIJla MaJIeHus.

N3ydeHne xapakTepuCcTUK U300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH YyIJia MPEOMIICHUS CBETOBOTO JIy4a OT YIJia MaJIeHusl Ha TPAHUIIE «BO3IYX—CTEKIIO.
[Tonyuenue n3006pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO PAaCCTOSIHUS U ONTUYECKON CHIIBI COOMPAIOIIEH THH3BI.

OnbITHI MO Pa3I0KEHUIO OEJIOT0 CBETa B CIEKTP.

OnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIOIEHUH Yepe3 [[BETOBbIC (DUIIBTPHI.

Nk wh =

Pasznen 12. KBanToBble IBJIeHHUS.

OnbIThI Pe3ep(bopna U IJIaHCTapHasa MOJACIIbL aTOMaA. Mopenp aTomMa Bopa. I/ICHYCKaHI/Ie 1 TIOrJIOMCHUE CBETA aTOMOM. KBanTsl. JIuneituateie CIICKTPHI.



PagnoaktuBHOCTh. Anb(da, Oera- M ramma-usznydenus. CrtpoeHue artoMmHoro sapa. HykimonHas mopnens aTtoMHOro sapa. M3oromsl. PagmoaktuBHBIC
npespauieHus. llepron nosrypacnaga aTOMHBIX sIAED.

SnepHble peakiuu. 3aKOHbI COXPAaHEHUS 3apsiI0BOTO M MacCOBOTO YHUCEN. DHEprusi CBsi3M aTOMHBIX siaep. CBs3b macchl M dHepruu. Peakuuu cuHTe3a u
nenenus saep. Ucrounuku sneprun ConHua u 3B€34. SnepHast sHepreruka. JleficTBUs paloaKTUBHBIX U3TYYEHUN Ha )KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.
1. CroekTpsl U3Ty4EHHS U MOTJIOLICHHUS.
2. CrnexTpsl pa3In4yHbIX T'a30B.
3. CnekTp BOJIOpO/a.
4. HaGmopaenue TpekoB B kamepe Buiibcona.
5. Pabota cuérunka HOHU3UPYIOIIUX H3TyUYEeHUH.
6. Perucrpauus uzinydyeHus: IpUPOJIHBIX MUHEPAJTIOB U MPOIYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaOnropeHue CIJIOMIHBIX M IUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.
2. HWccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBI 10 TOPMO3HOMY IyTH (110 oTorpadusim).
3. H3mepeHne paauoakTUBHOTO (PoHA.

IToBTOPHUTEIbHO-00001IAKOIHUIA MOTYJIb.

HOBTOpHTCHbHO—O606HlaIOHIHﬁ MOAYJIb HpCAHA3HAYCH [JId CHUCTEMATU3alluu U O606HICHI/IH npeaAMCTHOIO COACPIKAHWA M OIlblTa JACATCIbHOCTH,
HpI/IO6pCTéHHOFO IIpu HU3Y4YCHHUH BCCIO KypcCa (1)I/ISI/IKI/I, a TakiXKe I MOATOTOBKU K OCHOBHOMY TI'OCYHAPCTBECHHOMY 35K3aMCHY IIO (I)I/ISI/IKC JJIA o6y11afomnxc;1,
BBI6paBHJPIX 9TOT y‘le6HLIfI HpeI[MeT.HpI/I HU3YUCHUH JAaHHOI'O0 MOAYIISL PCATU3YIOTCA U CUCTCMATHU3UPYIOTCA BUAbI ACATCIIBHOCTH, Ha OCHOBC KOTOPBIX
oOecreunBacTCs JAOCTUIKCHUC MTPCAMETHBIX U METANIPCAMCETHLIX IIJIAHUPYCMbBIX PE3YJIbTATOB 06yquI/151, (I)OpMI/IpyCTCH C€CTCCTBCHHOHAY4YHAas I'paMOTHOCTbL: OCBOCHUC
HAaYYHBIX MCTOIOB UCCIICAOBAHUA SIBIICHUI MNpupoabl U TCXHHUKH, OBJIAACHUC YMCHUAMU OOBSCHSITH (I)I/ISI/I‘IGCKI/IG SIBJICHUS, IIPUMCHSA IMOJTYUCHHBIC 3HAH WS, PCIIATh
3ala4u, B TOM YHCJIC KaUCCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHLII/IHI/IaJIBHO JIeSITeIbHOCTHBIN XapaKTep HAaHHOI'0 pa3jciia peaiu3yCTCsa 3a CUéT TOTO, YTO o6yqaloumecs{ BBIIIOJIHAKOT 3alaHUsd, B KOTOPBIX UM
npeajnaracTes:



Ha OCHOBE TIOJIY4YEHHBIX 3HAHUN PAacIO3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHUE SABJICHUS B OKPYXKAIOIIEH IPUPOE U TIOBCEIHEBHON KU3HU;
WCIIOJIb30BATh HAYYHBIE METO Bl HCCIIEOBAHUS (PHU3UUECKUX SBIICHHIA, B TOM YHUCIIE sl IPOBEPKH THIIOTE3 M MOJyYCHUSI TEOPETUIECKUX BHIBOJIOB;

0OBICHSITH HAay4YHbIC OCHOBLI HanOoIee Ba)KHBIX [[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ, HaITpUMCEP, NPAKTHYCCKOTO HMCIIOJIB30BaHUA PA3JIMYHBIX W CTOYHHUKOB
OHECPTIUU Ha OCHOBC 3aKOHA MPEBpallICHUA U COXpPAaHCHU BCCX U3BCCTHBIX BUJI0B SHCPTHH.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OGPA3OBAHUSA

N3yuenne ¢usznku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa30BaHHS HAMPABJICHO HA JOCTIKEHHE JMYHOCTHBIX, METAMPEIMETHBIX M MPEIMETHBIX 00pa3oBaTeIbHBIX
pe3ynbTaTOB.

B pesynbraTe uzyueHus GpuU3NKU Ha ypOBHE OCHOBHOIO 00111ero o0Opa3oBaHus y o0ydaromierocst OyayT cpopMHUpOBaHbI CIEIYIONINE TUYHOCTHBIE
PE3yJIbTAaThl B YACTH:

1) naTpuoTHYECKOTr0 BOCIMTAHUSA:

(] mposIBIICHWE UHTEpECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (DU3UIECKON HAYKH;

[J IEeHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpasKIAHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

) rOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHMH OOIIECTBEHHO 3HAYUMBIX U ATHUECKUX MPOOJIEeM, CBSA3aHHBIX C MPAKTUYECKHMM MPUMEHEHHUEM JIOCTHKEHUMN
busuKy;

[J oco3HaHMe BaKHOCTU MOPATbHO-3THUYECKUX MPUHITUIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3cTeTMYEeCKOr0 BOCIIUTAHMSI:

() BOCIIPHUSATHE ICTETUYECKUX KauecTB (PU3MUECKON HAYKHU: €€ TapMOHUYHOTO MOCTPOESHHUS, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

] oco3HaHMe IEHHOCTH (PU3MUECKOI HAYKU KaK MOIIHOTO HHCTPYMEHTA MO3HAHUSI MUPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BAKHEHIIIEH COCTABIISIONICH KYIbTYpHI;

] pa3BUTHE HAYYHOU JTFOO03HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TEIbHOCTH;

5) dpopmupoBaHus KyJbTYPbI 310POBbS M IMOUMOHAIBHOI0 0J1ATONOTYyYHA:

] oco3HaHHe LEHHOCTH 0e30MacHOTO 00pas3a JKU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE, BAKHOCTH MpaBui 0€30MacHOro MOBEACHUS Ha TPaHCIOpTEe, Ha
J0porax, ¢ AEKTPUIECKUM U TEIUIOBBIM 000pYJOBAaHHEM B JIOMAIIIHUX YCIOBUSX;

[ chopmupoBaHHOCTH HaBbIKa pehICKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAaKOTO e MpaBa y IPyroro 4ejJoBeKa;

6) TPy10BOT0 BOCIIUTAHHUA:



] akTUBHO€ y4yacTH€ B PEUICHUM NPAKTUYECKUX 3a4ady (B paMKaxX CeMbH, 00pa30BaTEIbHOM OpraHu3allM, ropoja, Kpas) TEXHOJOIMYECKOW U COLMaIbHOMN
HANPaBJICHHOCTH, TPEOYIONINX B TOM YMCIIE U (PU3MUECKUX 3HAHMIA;

] uHTEpeC K MPaKTUYECKOMY M3YUEHHIO TPO(ECCHil, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUS:

] opueHTanMsl Ha MpUMEHEHNE (QU3NYECKUX 3HAHWU JUIsI PEHICHHUs 3a7ad B 00JACTH OKpPYKAIOMIEH Cpe/bl, TUIAHWPOBAHUS TTOCTYIIKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUM JJISI OKPYXKAOIIEH CPEIbI;

] ocozHanue TI00AIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIEM U ITyTel MX pEeIIeHus;

8) aganTanmu K M3MEHAIOIIMMCS YCJIOBHSM COLMAJIBLHON ¥ NPUPOIHOI cpeabl:

[ moTpeGHOCTh BO B3aUMO/IEHCTBUY MPY BHITIOJHEHUH UCCIIEI0BAaHUMN U TPOEKTOB (PM3MUECKOMN HANPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSM AP yTHUX;

(] MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO 1ESITeIbHOCTD;

[ moTpe6HOCTh B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM uncie pOpMyIupoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSIX;

[J oco3Hanue e(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;

] mIaHUpOBaHUE CBOETO Pa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

[J cTpemiieHne aHAJIM3UPOBaTh U BBISBIIATH B3AaUMOCBSI3U MTPUPO/IbI, OOIIECTBA U SKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

(] o1leHKa CBOMX JAEUCTBUMN C YUETOM BIIMSHUS HAa OKPY)KAIOILYIO CPEY, BOSMOXKHBIX I100abHBIX MOCIEACTBUA.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTare ocBoeHus mporpammbl Mo (HU3MKE Ha YpOBHE OCHOBHOTO 0O0IIero odpazoBaHus y oOydaromierocs 0yayt copmMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOUIUE I[O3HABATEIbHbIE YHHUBEpCAIbHbIC Y4eOHBIC IEHCTBUS, KOMMYHHKATHUBHBIC YHHUBEpCAlbHbIE Yy4eOHbIE JIEHCTBUS, pErYISITUBHBIC
YHHUBEpCaJbHbIC yueOHbIe JeHCTBUSL.
Ilo3HaBaTebHBIEe YHHBeEPcaIbHbIe YueOHbIe eiiCcTBUS

Ba3oBrble JJornyeckue aeicTBUA:

BBIABJIATE U XapaKTCPHU30BaTh CYHICCTBCHHLBIC ITIPU3HAKU 00BEKTOB (ﬂBJ’IeHHfI);

YCTaHABJIMBATb CYIJ_ICCTBGHHHﬁ IMPU3HAK KJ'IaCCI/I(I)I/IKaI_[I/II/I, OCHOBAaHMUsA JIA O606H_ICHI/I$I " CPABHCHUA,

BBIABJIATE 3dKOHOMCPHOCTHU U ITPOTUBOPCUUA B PACCMATPUBACMBIX (l)aKTaX, JaHHBIX U Ha6J'IIOI[CHI/I}IX, OTHOCAIIHNXCA K (I)I/ISI/ILICCKI/IM SABJICHUSAM,;

BBIABJIATE IPUIMHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUU (I)I/ISI/I‘IGCKI/IX SIBIICHUN U nmponeccoB, AejaTb BbIBOJALI C HUCIIOJIb30BAHHUEM JACAYKTUBHBIX U MHAYKTUBHBIX
yMO3aKJHO‘-IeHI/II\/’I, BBIJIBUT'aTb IT'MIIOTC3bI O B3AaUMOCBA3AX (I)I/I3I/I"ICCKI/IX BCJIMYMH,

CaMOCTOATECIBbHO BBI6I/IpaTB CIoco0 PCHICHN A yqe6H0171 (1)1/1314%01(0171 3aJa4un (CpaBHeHI/Ie HCECKOJIbKUX BApUAHTOB PCHICHUA, BBI60p HanOoJee IOAX O JAIICTO C y‘-IéTOM
CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITCpI/IeB).



ba3oBble uccienoBarebCKHe AeiiCTBHA:

KCIOJIb30BATh BONPOCHI KAK MCCIIEA0BATENBLCKUI NHCTPYMEHT MO3HAHUS;

MIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IIAHY OIIBIT, HECIIOKHBIN (PU3NICCKHI KCIIEPUMEHT, HEOOJIBIIIOE HCCIe0BaHNEe (PU3NUCCKOTO SIBJICHUS;
OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTH HH(DOPMAIIHIO, ITOTYICHHYIO B XOJ€ UCCIICIOBAHUS HIIM DKCIICPUMECHTA;

CaMOCTOSITENIBHO (hOPMYITUPOBATH 000OIIIEHHS U BHIBOJIBI 110 PE3YJbTaTaM MPOBEAEHHOTO HAOIOICHMS, OTIbITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOJKHOE JajibHEHIee pa3BUTHE (DU3MUECKUX TPOIECCOB, a TAKXKE BBIIBUTATH IPEANOIOKCHHS 00 WX PAa3BHUTUM B HOBBIX YCJIOBUSIX H
KOHTEKCTax.

Pa6ora ¢ undopmanmeii:

MPUMEHSTHh Pa3IMIHbIC METOJbI, HHCTPYMEHTBHI M 3aIllpPOChl MPH TOWCKEe W 0TOOpe WH(GOPMAIMK WIH JAaHHBIX C YUETOM TPEUIOKCHHON ydeOHOU (HhH3HUeCKOM
3a1auu;

aHAJTM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(HOPMAITHIO PA3IMYHBIX BUAOB U (HOPM TIPEICTABIICHUS;

CaMOCTOSITSIIBHO BBIOMPATh ONTUMAIBHYIO (OPMY IMPEICTaBICHUS MHPOPMAIIUU W WLTIOCTPUPOBATH PellaeMble 3a/a4ll HECJIOKHBIMH CXEMaMH, JUarpamMMaMu,
WHOU TpaduKoit M NX KOMOWHAITASMH.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA:

B X0Jie 00CcyXkJeHHsI y4eOHOTO MaTepuasa, pe3yJabTaToB JIabOpaTOPHBIX pabOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYX/JAaeMON TeMbl U BBICKa3bIBaTh
UJieH, HalleJICHHbIE Ha pPellieHue 3a1a4u U MoJIep>KaHue OJarokenaTeIbHOCTH OOIICHHUS;

COTIOCTABJISITH CBOM CY)KJICHHUSI C CYXKACHUSAMHU JPYTUX YIaCTHUKOB JIUAIOra, OOHAPYKUBATh PA3JIMUME U CXOJICTBO MO3UIIUN;

BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJIMYHO MPEJCTABIATH PE3YIbTATHI BHIMOIHEHHOTO (DU3HMUECKOTO OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

MMOHUMATh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAHIHON 1 MHIUBUIYAIbHON paOOTHI MPU PEICHUH KOHKPETHOH (pU3ndeckoi mpooieMsl;

MPUHUMATh LI COBMECTHOW JesITeNbHOCTH, OPraHMU30BBIBATH ACUCTBUS MO €€ NOCTHMIKEHHIO: PACHpENeNaTh PO, OOCYXKIaTh HPOLECChl M Pe3yabTaThl
COBMECTHOM paboThI, 0000IIaTh MHEHUS HECKOJIbKUX JIFO/ICH;

BBITIOJTHATH CBOIO YaCTh pa0OThI, JOCTUTAsI KAYECTBEHHOTO PE3yabTaTa IO CBOEMY HAMPABICHUIO U KOOPAUHUPYS CBOM JICHCTBUS C IPYTMMH YJE€HAMU KOMaH/IbI;
OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUSL.

PeryasitTuBHbIe yHHBepCaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



BBISIBJIATH TPOOJIEMBI B )KM3HEHHBIX M Y4EOHBIX CUTYAIUSX, TPEOYIOIUX Ui peluIeHus (PU3NIECKUX 3HAHUMH;

OPUEHTUPOBATHCS B PA3JIMYHBIX MIOJX0/1aX MPUHATHUS PEIIEHUN (MHAUBUAYAIBHOE, IPUHATHE PEILIEHUS B IPYIIIIE, IPUHITHE PELLIEHUIN IPYIION);

CaMOCTOATCIIbHO COCTABJIATh AJITOPUTM PCIICHUA (bH?)I/I‘lCCKOﬁ 3aJa4y WU I1J1aHa UCCIICAOBAHUA C y‘-IéTOM HMCIOIIUXCA pCCYypCOB U COOCTBEHHBIX BO3MO)KHOCT€I>1,
apryMEHTUPOBATh MPEAJIaracéMbl€ BAPUAHThI PELLICHUI;

JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEILIECHUE.

CﬂMOKOHTpOJIb, AMOLMOHAIbHBIA HHTELJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeJIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATH NPUYNHBI JOCTHKEHUS (HETOCTHKEHNUS) PE3YJIbTaTOB JEATEIILHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JESITEIBbHOCTh (B TOM 4YMCIE€ B XOJ BBIINOJHEHHUS (PU3UYECKOIO HCCIEIOBAHUS WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
M3MEHMBILNXCS] CUTyallli, YCTAHOBJIEHHBIX OIINOO0K, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHUSM;

CTaBUTH ce0sl Ha MECTO JIPYroro YejloBeKa B XO/JI€ CIopa WU AUCKYCCHH Ha HayYHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTHKY APYTOTo;

MpU3HABaTh CBOE MPaBO Ha OIIMOKY MPH pelieHnH GU3NYECKUX 3a/1a4 UM B YTBEPXKJICHUSAX HAa HAYYHbIE TEMBI U TAKOE e MPaBo JIPYyroro.

MHNPEIMETHBIE PE3YJIbTATbBI
K xoHiy 06ydyenus B 7 kijiacce mpeMETHbBIE pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YJaIOIIUXCSl YMEHHI:

WCIIOJIb30BaTh MOHATHS: (U3MYECKUE U XUMUYCCKUE SIBJICHHS, HAOIOIEeHNE, IKCIIEPUMEHT, MOJEIb, TUTIOTE3a, SAMHUIBI (PU3MUYECKUX BEJIIMYWH, aTOM, MOJICKYJa,
arperaTHbIC COCTOSTHUSI BelecTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBIKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE), TPAeKTOPpHS,
paBHOJIEHCTBYIOIIAs cuila, neopmanus (ynpyras, IiacTH4ecKas ), HSBECOMOCTbh, COOOIIAIONMINECS COCY/IbI;

paznuuath sBieHus (muddy3us, TEII0OBOE JABWKCHHE YaCTHIl BEIIECTBA, PABHOMEPHOE JIBM)KCHHE, HEPAaBHOMEPHOE JBIKCHUE, WHEPIUs, B3aMMO JICHCTBHE Tell,
paBHOBeCHE TBEPABIX TEJ C 3aKPEIIEHHON OChIO BpallleHU s, Tiepeiada IaBJICHUs TBEPABIMH TEJIaMU, )KHUIAKOCTIMHU U Ta3aMu, aTMOC(PEPHOE JIaBlIeHHE, TUIaBaHUE Tel,
MIPEeBPALIECHUS MEXaHNYECKOW SHEPTUH ) IO OMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OTBITOB, JJEMOHCTPUPYIOLIUX JaHHOE (pr3nUecKoe sSBIICHUE;
pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3NYECKUX SBICHUN B OKPY)KAIOIIEM MHUpE, B TOM 4uclie (U3NYECKUE SBICHUS B MPHUPOJE: NMPHUMEPHl JBHKEHUS C
Pa3IMYHBIMU CKOPOCTSMH B JKHUBOW W HEKHUBOHW MPUPOJE, NCHCTBHUE CUJIbI TPEHUS B MPHUPOJC M TEXHUKE, BIMSIHHE aTMOC(EpPHOTO JaBJICHUS HA JKHMBOW OPraHU3M,
IJIaBaHue pbIO, ppIUaru B TeJe YeJOBEKa, MPU ATOM MEePEeBOAUTH MPAKTHUECKYIO 3a7auy B YUeOHYIO, BBIJICNIATh CYIIECTBEHHbIE CBOIMCTBA (IpU3HAKHU) (PU3MUECKHUX
SIBJICHUI;

OTIMCHIBATh M3YUEHHBIE CBOMCTBA TeN U (DM3MUYECKUE SBICHUS, UCTIONB3YsS (U3NYECKUE BEIUMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTD,
CpeIHsisi CKOPOCTh, CUJIa YIPYTOCTH, CHJIA TSDKECTH, BEC Tenla, cuja TpeHUs, JaBieHue (TBEPIOTo Tena, KUAKOCTHU, Ta3a), BHITAIKUBAIONIAS CHIIA, MEXaHUYeCcKas
paboTa, MOIIHOCTh, TJIEYO CHJIBI, MOMEHT CHJIbI, KO9()(UIIMEHT MOJE3HOTO ACHCTBUS MEXaHM3MOB, KMHETHUYECKas W MOTEHIMANIbHAS SHEPTHs), MPHU OMUCAHUH
MPAaBWIBHO TPAKTOBATh (PU3UUYECKHI CMBICI UCTIOIB3YEMbIX BEIUYHH, UX 0003HAYCHHS] U €IUHUIBI (DU3MYECKUX BEIMYUH, HAXOIUTh (POPMYIBI, CBSI3bIBAIOIINE
TaHHYIO (PU3MUYECKYIO BEIHUUHY C JPYTHUMH BEIMYMHAMHU, CTPOUTH TPaPUKU U3yYECHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BETUIHH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHUS U MPOIIECCHI, UCTIOIB3Ys MPAaBUIa CIOKEHHsI CHIT (BJIOJb OJHOM MpsMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBUIO paBHOBECHs phryara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHWKH, 3aKOH COXpPAaHEHHUS MEXaHHMUYECKOW SHEPrHH, MPHU 3TOM JaBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA M 3aMIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

OOBSICHATH (PU3NYECKUE SBJICHUS, TIPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHTYyalluil MPAKTUKO OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH IPHYUHHO--
CIICZICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKHX IIaroB ¢ OMOpPOW Ha 1—2 WM3yYeHHBIX CBOMCTBA (DPM3UYECKUX SIBICHUH, (U3MUECKUX 3aKOHA HITH
3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3amaud B 1—2 JEWCTBUS, MCTHOJB3YS 3aKOHBI M (OPMYIBI, CBSA3bIBAIOIIME (PU3MUYECKHE BEIMYHMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/1a4d
3aMHChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3MUYECKHE BEIWYUHBI B (DOPMYJBI U MPOBOJUTH Pacu€Thl, HAXOJWUTH CIIPABOYHBIE JAaHHbIE, HEOOXOAUMBIE JUIs
pelIeHus 3a/1a4, OIleHUBATh PEAIUCTUYHOCTD MOTYYEHHON (PU3MUECKOM BETNUMHBL;

pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIM (PU3NYECKHX METOJIOB, B ONHUCAHUU HMCCIEAOBAHMS BBIJCIATH MPOBEPSIEMOE IMPEAIONI0KEHHUE
(runoTesy), pa3au4aTh U UHTEPIPETUPOBATD MOJIYUYEHHBIN pe3ylbTaT, HAXOAUTh OLIMOKHU B XOJI€ OTbITA, /IEJaTh BHIBOJIBI 110 €r0 pPe3ysibTaTaM;

MIPOBOJUTDH OMBITHI IO HAOMIOAEHUIO (PU3MUECKUX SBICHUM WK (PU3MUECKUX CBOWCTB Tel: GOPMYIHPOBAThH MIPOBEPSEMBIE MTPEAIIOIOKEHHS], COOUPATh YCTAHOBKY U3
MPEeTI0KEHHOTO 000PY/I0BaHNUS, 3alIUChIBAaTh X0/1 ONbITa U (POPMYINPOBATH BHIBOIBL;

BBITIOJIHATh MPSIMblE U3MEPEHMsI PAaCCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIbI MU TEMIIepaTypbl C MCMOJIb30BaHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
3aMUChIBATh TIOKA3aHUS MPUOOPOB ¢ yUETOM 3a/IaHHON a0COJIFOTHON MOTPENTHOCTH H3MEPEHUH;

IIPOBOJIUTH HUCCIIEI0BAaHUE 3aBHUCHUMOCTU OJHOM (U3MUECKOM BEJIMYMHBI OT JPYroM C HMCIOJIb30BAaHUEM NPAMBIX M3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBIDKYLIETOCs Tejla OT BPEMEHU JIBUIKEHUS TeJla, CHIIbI TPEHMsI CKOJIBKEHHS OT Beca Tella, KauecTBa 00pabOTKM MOBEPXHOCTEH TeI M HE3aBUCHUMOCTH CHJIbI TPEHMUSI
OT IUIOUIAU CONPUKOCHOBEHMS TEJ, CUJIbl YIPYrOCTU OT YIJIMHEHMS IPYKUHBI, BBITAJIKMBAIOLIEH CHJIBI OT 00bEMa MOrpyKEHHON YacTH Tesla M OT IJIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TE€Ja, OT TJIyOHWHBI, HA KOTOPYIO MOTPYKEHO TeJO, YCIOBUH IIaBaHMs TeJl, YCIOBHM paBHOBECHs pblyara U OJOKOB),
y4acTBOBATh B IUIAHUPOBAHUM y4EOHOTO MCCIIEA0BaHMs, COOUPATh YCTAHOBKY U BBINIOJHATh U3MEPEHHUS, CIIELys IPEAI0KEHHOMY IUIaHy, (PUKCUPOBAThH PE3yNIbTaThI
MIOJIy4EHHOH 3aBUCHUMOCTH (PM3UYECKUX BEIMUYMH B BUJE IIPEUIOKEHHBIX TaOIMIL U Ipa(UKOB, A€1aTh BBIBOJBI 10 pe3yIbTaTaM MCCIEJOBAHNUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHUs (PU3MYEeCKUX BEIMYMH (IUIOTHOCTh BELIECTBA JKUAKOCTH M TBEPAOIO Teja, CUIa TPEHMs CKOJIbKEHUS, JABICHHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIA, ACHCTBYIOLIAsl HA MOTPYKEHHOE B JKUAKOCTh TENO, KOAPPULUUEHT MOJE3HOr0 JEHCTBHS MPOCTBIX MEXAHU3MOB), CIEAYs IpeUI0KEHHON
MHCTPYKLMU: IIPU BBIIOJHEHUH U3MEPEHUI cOOMPaTh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYMCIIATH 3HAUEHUE HCKOMOM BEJIMYHHBI,

coOuroIaTh MpaBuiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pPYJOBAHUEM;

yKa3bIBaTh NPUHIUIBI ACHCTBUSA IPUOOPOB U TEXHUUECKUX YCTPONCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIAIOIINECS COCY b, OapOMETp, phlyar, MOABMKHBINA 1
HETO/IBM)KHBIN OJIOK, HAKIIOHHASI IUIOCKOCTB;

XapaKTepu30BaTh MPUHIMUIbBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOICTB € OMOPOM Ha MX omMMcaHHs (B TOM 4HMCIE: MOIIMUIHHUKH, YCTPOHUCTBO
BOJONPOBOJA, TMJPABIMYECKUI Mpecc, MaHOMETP, BBHICOTOMEpP, MOPIIHEBOW HACOC, apeoMeTp), WCHOJb3ys 3HAHUS O CBOMCTBAX (DU3NYECKUX SBICHUH H
Heo0XxoAuMble (PU3NYECKUEe 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HaXOAUTh MH(GOPMALMIO O MPHUMEpax) MPaKTHUECKOTO MCIOJIb30BaHMUA (U3WYECKUX 3HAHMHA B MOBCEJIHEBHOW JXKU3HU JJs oOecredeHus
0e30macHOCTH IMpHU OOpaleHUH ¢ NpUOOpPaMU M TEXHHYECKUMHU YCTPOIMCTBAMH, COXpPAHEHHUs 3[0POBbS U COOJIIOJIEHHS HOPM 3KOJOIMYECKOrO MOBEJCHHUS B
OKpYJKarollen cpele;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(popMaimu B MHTepHETE B COOTBETCTBHM C 3aJlaHHBIM TOHCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUUH U MYyTEM
CpaBHEHHMsI pa3IMYHBIX UCTOYHUKOB BBIJEIATH HH(POPMAIIHIO, KOTOPAs SBJISETCS MPOTUBOPEUMBOM MM MOKET ObITh HEIOCTOBEPHOM;



WCTOJb30BaTh TMPH BBIMOJHEHUH YYeOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy (u3Mueckoro cojepaHus, CIHPaBOYHBIE MaTepHajbl, PECypChl CETH
WuTepHer, B1ageTh npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMHU U3 OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MMCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3 MCTOYHUKOB MH(pOPMAIMU (PU3MUECKOTO COJIEpKAHUS, B TOM YHUCIIE ITYOIHMIHO
Je7aTh KpaTKUe COOOIIEHUS O Pe3yJbTaTax MPOEKTOB WM YI€OHBIX MCCIEAOBAHUH, MMPH STOM T'PAMOTHO HMCIIOJIb30BaTh M3YYEHHBIH MOHATHIHBIA anmapar Kypca
(bU3UKH, COPOBOXKAATH BHICTYINICHHUE MTPE3CHTAIIUCH

IIpY BBINOJHEHUHM Y4YEOHBIX HPOEKTOB M HCCIEIOBAaHUM pacnpelensiTh O005S3aHHOCTH B TpyNIe B COOTBETCTBUM C IOCTABJIEHHBIMU 3ajadyaMu, CJIEIUTh 3a
BBINIOJIHEHUEM IUIaHa JAEHCTBUM, aleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B I€ATEIbHOCTh I'PYIIIbI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3al MOJIEMCTBHE, YUUTHIBAS
MHEHHE OKPYKAFOIIMX.

K xoniy o6yuenus B 8 kjiacce npeamMeTHbie pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y O0yUJaAIOIIUXCSl YMEHUM:

HCII0JIB30BATh MOHATHUA: MacCa U pasMEpPbl MOJICKYJI, TCIJIOBOC ABHXKCHUC aTOMOB W MOJICKYJI, arp€raTHbIC COCTOSAHHUA BCUICCTBA, KPUCTAIIIMYCCKUEC U aMOp(l)HI)Ie
TeJla, HACBIIIEHHBI U HEHACBIIIEHHBIN I1ap, BIaXKHOCTh BO3/yXa, TEMIIEpATypa, BHYTPEHHSS SHEPrHUs, TEIJIOBOW JIBUTAENb, dJIEMEHTAPHBIA AIEKTPUUECKUI 3aps,
QJICKTPUYECCKOC ITOJIC, MPOBOAHUKHN U JUDJICKTPUKH, TOCTOSTHHBIH BHCKTpI/I‘IeCKI/Iﬁ TOK, MAaroHuTHOC II0JIC,

pa3nuyath sIBJICHUs (TEMJIOBOE pacHIMpeHUe U CxKaThe, Terulonepeaaya, TEIUIOBOE paBHOBECHE, CMauyMBaHUE, KaNWUISIPHbIE SBJICHUS, UCTapeH e, KOHACHCALUs,
IUIaBJICHUE, KpUCTAUIM3auus (OTBEplEBaHME), KUIIEHHE, Teruionepeaada (TEMIONPOBOJHOCTb, KOHBEKLHMS, M3IIydeHHUE), AJIEKTpU3alus Tel, B3auMoJeiCcTBHE
3apsioB, JEWCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEWCTBUE MArHUTHOIO MOJII HAa IPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAsI UHAYKIMS) IO ONIMCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOIIMUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHUH B OKPYXAIOIEM MHpPE, B TOM 4Hcie GU3NYECKUE SBJICHHS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KallWUISIPHBIE SIBJICHUS B MPUPOJIE, KPUCTAIIBI B pUpoae, u3inydeHne CoiHla, 3aMep3aHue BOA0EMOB, MOPCKUE Opu3bl, 00pa3oBaHKUE pPOChl, TyMaHa, UHEs, CHEra,
JIEKTPUUYECKHE SIBJICHUSA B aTMoc(epe, IEKTPUUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE IoJie 3eMJIM, ApPei] MOJIOCOB, POJIb MAarHUTHOIO MOJISA JUISL KM3HU Ha
3emiie, MOJIIPHOE CUSTHUE, IIPU 3TOM II€PEBOAUTH MPAKTUUYECKYIO 3ajauy B yUEOHYI0, BBIACIATH CYLIECTBEHHbIE CBOWCTBA (IPU3HAKK) (GU3NUECKUX SIBICHUH;
OIUCBIBATH U3Yy4YECHHBbIE CBOMCTBA Tel U (PU3MYECKUE SBJICHUSA, UCNONb3Yys (DU3MUECKHE BEIUUYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIus, KOJIMYECTBO TEIUIOTHI,
ylenbHas TEeMJI0EMKOCTh BEIECTBA, yJeJdbHas TEIUIOTA IUIABJICHUS, yJeJIbHAs TEIUloTa napooOpa3oBaHMs, YAelbHAs TEIJIOTa CrOpaHMs TOIUIMBA, KOAXPPULHUEHT
I0JIE3HOTO JICHCTBUS TEMJIOBOM MallMHbI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3[yXa, JEKTPUUECKUH 3apsij, cuja TOKa, IEKTPUUYECKOE HAIPsDKEHHE, CONPOTUBICHUE
IIPOBOJIHUKA, YJEJIBHOE CONPOTUBIIEHUE BELIECTBA, pab0Ta M MOIIHOCTh 3JEKTPUUECKOT0 TOKa), NMPH OMHUCAHUM IMPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICI
UCMOJb3yeMbIX BEIMYMH, 0003HAUEHUs W €IMHMLBI (PU3MYECKHX BEJIUYMH, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIIUE TAHHYIO (DU3MUYECKYIO BEIMYMHY C APYrUMH
BEJIMYUHAMMU, CTPOUTH IPaUKN U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH;

XapaKTepu30BaTh CBOICTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOJIb3ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYISPHO-KUHETUYECKONH TEOPUU CTPOEHUS BEILECTBa,
MPUHLUI CYNEPIO3UIMH NoJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHMs 3apsja, 3akoH Oma s ydacTka Lenu, 3akoH [bxoyns—JIeHna, 3akoH coxpaHeHus
SHEPTHUH, PH 3TOM JaBATh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTUYECKOE BHIPAKECHUE;

OOBSICHATh (U3NYECKHE TPOLIECChl U CBOMCTBA Tel, B TOM YHUCIE M B KOHTEKCTE CHUTYyallMil NMPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABISATH MPUUYMHHO-
CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYecKHX IaroB ¢ Oonopoi Ha 1—2 M3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3NUYECKUX 3aKOHOB HMIIU
3aKOHOMEPHOCTEH;



pemaTh pacuéTHbIC 3amaud B 2-3 IEWCTBUS, UCHOJB3YS 3aKOHBI M (OPMYJbI, CBS3bIBAIOIINE (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a7a4H
3alMUCbIBATh KPATKOC YCJIOBUC, BBIABJIATL HCAOCTATOK AAHHBIX JJId PCHICHUA 3adavu, BBIGI/IpaTb 3aKOHbI U q)OpMy.HBI, HGO6XOI[I/IMBIG JJIsA eé peuicHusd, IMPOBOJUTH
paC‘IéTbI " CpaBHUBATH MNOJTYYCHHOC 3HAYCHHC (1)1/131/1qu1<0§1 BCJINYHNHBI C U3BCCTHBIMU JaHHBIMU

paciio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOKHO PCHIMTL IIpU ITOMOIIHU (1)I/ISI/I‘ICCKI/IX MCTOOB, HCIIOJIB3Yd OIMMCAHUC HCCICAOBAHHA, BBIACIATL IIPOBCPACMOC
IMPCAIIOJIOKCHUC, OLICHUBATh NPAaBUJIbHOCTD IMMOPAAKA IMIPOBCACHUA UCCIICAOBaHNs, ACJIaTh BbIBOAbI;

MIPOBOJIUTH OIBITHI TT0 HAOIONECHUIO (PU3NYECKUX SBICHUHN WK (PU3NYECKUX CBOMCTB Tell (KanMJUISIPHBIC SBJICHHUS, 3aBUCHMOCTD JJABJIICHUS BO3/yXa OT €ro 00béMa,
TEeMIIePaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS MPU M3JIYYCHUH OT IBETA M3Tydaronlel (MOrIonaieil) MOBEPXHOCTH, CKOPOCTh M CIApPEHUS BOJBI OT
TEMIICPATYpPhbI KUJIKOCTU U ILIOIIaan eé MMOBEPXHOCTH, DJICKTPU3AIUA TCI U B3aHMOI[€fICTBH€ OJICKTPUYCCKHUX 3apsAa0B, B3&I/IMO}1€fICTBH€ IIOCTOSAHHBIX MAarHuToOB,
BU3yaIM3alusl MAarHuTHBIX OJIEM IOCTOSHHBIX MAar"duToB, I[GﬁCTBHS[ MAariMuTHOTO TIIOJII Ha HOPOBOJHHUK C TOKOM, CBOMCTBaA OJICKTPOMArHura, CBOMCTBA
AJIEKTPOJIBUTATENSI TIOCTOSIHHOTO TOKA): (POopMyIupoBaTh MPOBEPSEMbIC TTPEANOIOKEHUS], COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO 000PYy/I0BAHUSI, OMUCHIBATH XO/T
ombITa ¥ (pOPMyYIHPOBATh BHIBOIbL;

BBIIIOJIHATE MPAMBIC U3MCEPCHHA TEMIICpPATyphl, OTHOCUTEJILHOU BJIAXKHOCTHU BO3JyXa, CUJIBI TOKa, HAIPsIKCHUSA C HCIIOJIb30BAHUCM aHaJIOTOBBIX HpI/I60pOB n
JAaTYUKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH ¢ YIETOM 3aJJaHHOM aOCOTIOTHOM MOTPENIHOCTH;

MIPOBOJUTH HCCIIEIOBAaHHE 3aBHUCHUMOCTH OJHOM (hPM3MUYECKON BENWYMHBI OT JPYrodl € HCIOJb30BAHUEM MPSMBIX H3MEpPEHUIl (3aBHUCHMOCTb COIPOTH BJICHUS
MMPOBOAHMKA OT €ro JJIMHBI, IIOH[aJN IMOMMEPECUYHOTO CCUCHUA U YACIBHOI'O COIPOTHUBIICHHUSA BCHICCTBA IPOBOJHHKA, CHUJIBI TOKA, UAYIICTO YE€PE3 MPOBOJHUK, OT
HaNpsDKEHUS Ha MMPOBOJAHMKE, UCCIIEA0BAaHNE MOCIEI0BATENBHOTO U MapajliIeIbHOTO COEMHEHHH MPOBOIHUKOB): TNIAHUPOBAThH UCCIIEI0OBaHUE, COOUPATh YCTAHOBKY
U BBIMOJHATH U3MEPEHUS, CIEqys MPEeAIoKeHHOMY IUIaHy, (PUKCUPOBATh PE3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH B BHU€ TaOIHUI] U IpadUKOB, JIE1aTh BBIBOJBI IO
pe3yibTaTaM HCCle0BaHMUs;

MIPOBOJUTH KOCBEHHBIE U3MEPEeHUsI (PU3MUECKUX BEIUUYUH (ylelbHasi TeIUIOEMKOCTh BEIIECTBA, COMPOTHUBIIEHNE MTPOBOJAHHKA, PA00OTa U MOIIHOCTH NEKTPUUECKOTO
TOKa): TUIAaHUPOBATh U3MEPEHHS, COOUPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, CJIEIys MPEAI0KEHHON HHCTPYKIIUU, U BBIUUCIATH 3HAYEHUE BEJIM YHHBI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU padoTe ¢ 1adopaTOpHBIM 000pyI0BaHUEM;

XapaKTepU30BaTh MPHUHIIUIBI ACUCTBUS MU3yYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMUCaHUs (B TOM YHCIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBasi TypOMHA, aMIIEPMETpP, BOJBTMETP, CUETUHUK AJIEKTPUUYECKON IHEPrUH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHbBIC IEKTPONPUOOPHI
(mpuMepsl), ANEKTPUUECKUE MPEIOXPAHUTEIH, JIEKTPOMArHUT, AJIEKTPOABUraTellb MOCTOSIHHOTO TOKA), MCHOJB3Ys 3HAHMUSI O CBOMCTBAaX (pU3MUECKUX SBJICHUU U
HeoOxoIuMBble (prU3MUecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUUYECKHWE YCTPONCTBA U HM3MEpPUTENbHbIE MPUOOPHI MO CXeMaM W CXEMAaTUYHBIM PHUCYHKaM (KHUAKOCTHBIM TEpPMOMETp, TEPMOC,
MICUXPOMETP, TUIPOMETp, IBUTATENh BHYTPEHHETO CrOpaHMs, S3JEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI JJEKTPHUUECKUX IEeNeil ¢ MocleAoBaTeNbHBIM U
napajuiebHBIM COSMHEHNEM DIIEMEHTOB, pa3nuyas yCIOBHbIE 0003HAYCHHUSI 3JIEMEHTOB AIIEKTPUUECKHX IIeTIeH;

MPUBOJIUTH MPUMEPHI (HAXOIUTh WH(MOPMAILIMIO O MPUMEPAX) MPAKTUUYECKOTO UCTIOIB30BaHUS (PU3MYECKUX 3HAHWUN B TIOBCEIHEBHOM KH3HU I 00€CIIeYeHHs
0€30MacHOCTH TpU OOpallleHuU C MpUOOpaMH M TEXHHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/J0POBbS U COOIIOJCHHS HOPM JKOJIIOTUYECKOTO IMOBEIACHHS B
OKpY’Karollen cpelie;

OCYILIECTBIATh MOUCK MHPOpManK (U3nUecKkoro cojepkanus B VHTepHeTe, HA OCHOBE MMEIOIIUXCS 3HAHUNA U MYTEM CPaBHEHHUS JIOTIOTHHUTEIbHBIX HCTOYHHUKOB
BBIACTSATH UHPOPMAIUIO, KOTOPAs SIBISIETCS IPOTUBOPEUMBOI UITU MOXKET OBITh HEJIOCTOBEPHOIA;

WCIOJIb30BAaTh TIPU BBIMOJHEHUM YY€OHBIX 3aJaHH HAyYHO-TIOMYJSPHYIO JHUTEPaTypy (U3NYECKOTO COJCpXKaHHs, CIPABOYHBIC MaTEpPUANBI, PECYPChl CETH
WuTepHer, B1aeTh NpuéMaMu KOHCTICKTUPOBAHUS TEKCTa, MpeoOpa3oBanus HHGOOpPMAIMK U3 OJHON 3HAKOBOW CHUCTEMBI B IPYTYIO;



co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKUE YCTHBIE COOOIIeHus, 0060011ast nH(GOPMAIHIO U3 HECKOJIBKUX HCTOUHUKOB (PM3UUECKOTO COJIEPKAH U, B TOM YHCIIE
MyOJIMYHO TPENICTABIATh PE3YJbTaThl MPOSKTHONW MM MCCIEI0BATENbCKON JEATEIBbHOCTH, MPH 3TOM I'PAMOTHO HCIOJIb30BaTh W3yYCHHbIH MOHSATHHHBIN ammapar
Kypca (pHU3UKH, COTIPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAIHCH;

IIPU BBITOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEIOBAHNHN (PU3UIECKUX MPOIECCOB PACIPEACIATh 00SI3aHHOCTH B TPYIIE B COOTBETCTBUH C MIOCTABJICHHBIMHU 33a4aMH,
CIIEIUTh 32 BBHITIOJHEHUEM IUIaHA ICWCTBUH M KOPPEKTUPOBATH €r0, a/JeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTH TPYIIIBI, BBICTpAUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICHCTBHUE, TPOSBIISAs TOTOBHOCTh pa3peliaTb KOH(MIUKTHI.

K xonIty o0yuenust B 9 kjiacce npeaMeTHbie pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTh CHOPMHUPOBAHHOCTD Y O0yUYAIOIMINXCSl YMEHUM:

MCII0JIb30BATh MOHITHS: CUCTEMa OTCUYETa, MaTepUaibHasi TOUKa, TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO JABMKEHUS, Aedopmanus (ynpyras, aacTuieckas),
TpEeHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPETPY3KH, LIEHTP TSHKECTH, A0COJIFOTHO TBEPJOE TEJO, LIEHTP TAKECTH

TBEPAOrO Tela, paBHOBECHE, MEXaHUYECKHE KOJIEOaHUs U BOJIHBI, 3BYK, HH(Pa3BYK U yIbTPa3BYK, dJI€KTPOMAarHUTHBIE BOJIHBI, IIKaJIa SJIEKTPOMAarHUTHBIX BOJI, CBET,
OIU30PYKOCTh U 1aJlbHO30PKOCTb, CIIEKTPhI UCITYCKAaHUS U TOTJIOMIeHHUS, anbda, OeTa- U raMMa-U3JIydeHus, U30TOIIbI, /IepHas SHEPreTHKa;

pasnuyath SBJICHUA (paBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE [BHYKEHHE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBMKEHHE, CBOOOJHOE MaJeHHE Ted,
paBHOMEpPHOE JABI)KEHHE 0 OKPY)KHOCTH, B3aUMOJEHCTBHE TEJ, PEaKTUBHOE IBMKEHHE, KoJiebaTeabHOe IBUKEHHUE (3aTyXarolllhe U BBIHYKJEHHbIE KOJIeOaHUs),
PE30HAHC, BOJIHOBOE ABMKEHUE, OTPAKEHUE 3BYKA, MPSIMOJUHEHHOE pacpOCTpaHEHUE, OTpaKEHHE U MPEIOMIICHHE CBETa, OJHOE BHYTPEHHEE OTpa)KEHHE CBETa,
paszioxkeHue 6eoro cBeTa B CIEKTP U CIOKEHUE CIIEKTPAIbHBIX IIBETOB, TUCIIEPCUs CBETA, ECTECTBEHHAs PaJIM0AaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTpa
U3ITy4eHHs ) 10 OMKUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHHE,

pacrno3HaBaTh IPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUN B OKpYXKaolleM MUpe (B TOM yucie Gpu3nueckue sSBJICHUS B IPUPOE: MPUIUBBI U O TIUBBI, IBUKEHUE
rianeT CoJIHEYHOW CHCTEMbI, peaKTUBHOE JIBUYKEHHE KHUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJICTPSICEHHE, CECMUYECKUE BOJIHBI, IIyHAMHU, 3XO,
[[BeTa TeJ, ONTHUYECKUE SBJICHUS B MPHPOJE, OMOJIOrMYecKOoe JAEeUCTBUE BUIAUMOIO, YIbTPa(UOIETOBOrO M PEHTTEHOBCKOTO H3IYYE€HUH, €CTECTBEHHBIH
pavoaKTUBHBIN ()OH, KOCMUYECKHE JIyYH, PaIHOAKTUBHOE M3JIy4E€HUE MTPUPOIHBIX MUHEPAJIOB, JEMCTBHE PAIHOAKTUBHBIX U3JIyYEHUI HA OPraHKU3M YeJIOBEKa), IPU
3TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YUeOHYIO, BBIJICISTh CYLIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3NYECKUX SBICHUM;

OTHCHIBATh W3YYEHHBIE CBOICTBA Tel U (DM3MUECKUE SIBICHUS, HCIOIb3Yysd (PU3NYECKHEe BETUUYUHBI (CPEAHSSI U MTHOBEHHAsl CKOPOCTh Tella MPU HEPaBHOMEPHOM
JIBUKCHHUH, YCKOPEHHE, TMepeMelIeHre, MyTh, yIJoBas CKOPOCThb, CWJIa TPEHUs, CUja YINPYrOCTHU, CHJA TSHKECTH, YCKOpPEHHE CBOOOTHOTrO MajJeHusi, Bec Tea,
UMIIYJIbC TeJa, UMIYJIbC CUJIbI, MEXaHUUYecKast paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPIUs TeJa, HOTHATOTO HaJl MOBEPXHOCTBIO 3€MJIH, MOTEHLMAIbHAS SHEPTUs
C)KaTOM MpPYKUHBI, KUHETUYECKasi SHEPrusi, MOJHAas MEeXaHUYecKas SHEprus, MepuoJl M 4acToTa KoJIeOaHWH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTa TOHa,
CKOpOCTh CBETa, MOKa3aTelb MPEJOMIICHHS CPE/ibl), IPU OMUCAHUU MTPABUIBHO TPAKTOBATH (PM3UUECKUI CMBICI MCIIOJIb3yEeMbIX BEIMYUH, 0003HAYCHUS U €MHHULIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C APYTMMH BETUYMHAMH, CTPOUTH Ipa(UKHU U3y4E€HHBIX 3aBUCUMOCTEN
(bU3NYECKUX BEITHYHUH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3HUECKHe SBICHUS U MPOLIECCHI, UCIIOJB3Ysl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS, TIPUHIIHIT CYNEPIO3UIINN
CWI, NMPUHLMI OTHOcUTeIbHOCTU ['anmuies, 3akoHbsl HbIOTOHA, 3aKOH COXpAaHEHHs HMMILYJIbCA, 3aKOHBI OTPAKEHUS W NPEIOMIIEHHS CBETA, 3aKOHBI COXPaHEHMsI
3apsI0BOTO U MACCOBOTO YMCEII TIPH SACPHBIX PEAKIUAX, IIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTeMaTHYeCKOE BBHIPAKCHNUE;
OOBSICHATH (PU3NYECKHE TPOIECCHl M CBOMCTBA TeN, B TOM YHUCIE M B KOHTEKCTE€ CUTyallMld NMPAaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH NPUYHHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIIaroB ¢ OMOpoi Ha 2—3 M3YUEHHBIX CBOMCTBA (PM3MUECKUX SBICHHUH, (PU3NUCCKUX 3aKOHOB HITH
3aKOHOMEPHOCTEN;

pemaTh pacu€THbIC 3a7auu (OMUpAIOUINEcs Ha CUCTEMY M3 2—3 ypaBHEHHIi), UCTIONB3Ys 3aKOHBI U (JOPMYIIBI, CBS3BIBAIOIINE (DPU3UUYECKUE BEIMYMHBI: HA OCHOBE
aHaJlM3a YCJIOBUS 3aJa4yy 3allUChIBaTh KPATKOE YCJIOBUE, BBISBIISTH HEIOCTAIONINE WM M30BITOUHBIE JaHHBIE, BEIOMpATh 3aKOHBI U (POPMYIbI, HEO OXOAUMbIE IS
pelIeHus, TPOBOAUTH Pacu€Thl U OLIEHUBATH PEATUCTUYHOCTD MOJIyYEHHOTO 3HAUE€HUS (PU3MUECKON BETUUMHBL;

pacrno3HaBaTh MpOOJIEMbI, KOTOPbIE MOKHO pEIIUTh NP TOMOIIM (U3UYECKUX METOJIOB, HCIIOJIb3YS OINHMCAHHWE HCCIEAO0BaHUs, BBIJIENIITH IPOBEpsieMOe
MIPEI0JI0KEHNE, OLIEHUBATh MPABUJILHOCTD MOPSIKA IPOBEICHUS UCCIIEJOBAHMUS, JIENIaTh BBIBOJIbl, HHTEPIIPETUPOBATH PE3YAbTaThl HAOIIOICHUI U OBITOB;
MIPOBOJUTH OMBITHI 10 HAOMIONEHUIO (DPU3MYECKUX SBICHUN WM (PU3UYECKUX CBOMCTB Tell (M3y4eHHME BTOPOTo 3akoHa HbloTOHA, 3aKkOHA COXpaHEHHUs SHEPruw,
3aBUCHMOCTh IepHoja KosieOaHUM NPYKMHHOTO MasTHHKA OT MAacChl Tpy3a M JKECTKOCTH MPYXUHBI U HE3aBUCUMOCTb OT aMIUIUTYIbl MalbIX KOJIEOaHMIA,
MPSIMOJIMHEIHOE pacIpoCTpaHEHUE CBETa, Pa3sIoKeHHe Oeoro CBeTa B CIIEKTP, U3YyYEHHE CBOMCTB M300pakeHHs B IUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHHs
mpeaAMeTa B COOMpArOIIel JTMH3e, HAOMI0IEHNEe CIUIONIHBIX M JIMHEWUYAThIX CIIEKTPOB U3JIYYCHHS): CAMOCTOSITEIHHO COOMpPAaTh YCTAaHOBKY M3 M30BITOYHOTO HabOopa
000pyI0BaHus, ONUCHIBAThH XO/I ONbITA U €r0 Pe3yJabTaThl, (GOPMYIUPOBATH BHIBOIBI;

MIPOBOJUTH IPU HEOOXOAUMOCTH CEPUI0 MPSIMBIX U3MEPEHUM, ONpeess cpeiHee 3HaUeHue U3MepsaeMoil BeJTMUrHbI ((POKYCHOE pacCcTOsTHHE cOOMparomel JTUH3bI),
000CHOBBIBATH BBIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO MPUO0pa);

MIPOBOJUTH HCCIIEA0BAHNE 3aBUCUMOCTEH (PM3NYECKUX BEIMYMH C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH IMYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NBUKEHUH 0e3 HauadbHOW CKOPOCTH, MepHoAa KoieOaHUN MaTeMaTHYecKOoro MasgTHHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU YIJla OTPaXEHUsI CBETa OT yrja MajJeHus u
yria mpejoMJICHHUS OT yIJia MaJeHus ): MIaHUPOBATh MUCCIEI0BAHUE, CAMOCTOSATENBHO COOMPaATh YCTAaHOBKY, (PUKCHPOBATH PE3ylbTaThl MOJYYEHHOW 3aBUCUMOCTHU
(buznyecKux BeIMYHMH B BHJIE TaOIUI U rpaUKOB, AeNaTh BBIBOJIBI 10 pe3yJabTaTaM HCCIEA0BAHNUS;

MIPOBOJUTH KOCBEHHBbIE H3MEpPEHUS (PU3MYECKUX BEIMYUH (CpelHsisi CKOPOCTh U YCKOPEHHE Tella MpPU PABHOYCKOPEHHOM JABHIKEHUH, YCKOPEHHUE CBOOOHOTO
nazeHus, KECTKOCTh MPYKUHBI, KOXPOUIUEHT TPEHUS CKOJBXEHHs, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa M NEpUoj KoJieOaHMM MaTeMaTH4ecKOro H
MPYKUHHOTO MAasiTHUKOB, ONTHYECKas cuiia coOMparomieil TUH3bI, paAMOaKTUBHBIN (DOH): IIIAaHUPOBATh U3MEPEHHUs, cOOUPaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBITIOJIHATh MU3MEPEHUs, CIeAys MPEUIOKEHHOW MHCTPYKIMH, BBIYMCIATh 3HAUEHHE BEIMYMHBI U aHAJTU3UPOBATh IMOJyUYEHHBIE PE3yJbTaThl C YUE€TOM 3aJaHHOMN
MOTPEIIHOCTH U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpU padoTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YYEHHBIX (PU3UYECKUX MOJEJEH: MaTepualbHas TOYKa, aOCOJIIOTHO TBEPJOE TeNO, TOYEUHBIH MCTOUHUK CBETa, JIyd, TOHKas
JIMH3a, TUIaHETapHas MOJIEb aTOMa, HYKJIOHHAsl MOJIEIb aTOMHOTO $]1pa;

XapakTepu30BaTh MPUHLMUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHMUYECKMX YCTPOHCTB C OMOpPOM Ha MX ONHMCaHus (B TOM YHUCIE: CIHMJIOMETp, AATYUKH
MIOJIOKEHMSI, PACCTOSIHUS U YCKOPEHMs, paKkeTa, 3X0JIOT, OYKH, MEpPHUCKOoI, (oToanmapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa),
UCTOJb3Ys 3HAHHSI O CBOMCTBaX (PM3MUECKUX SABJICHUN U HE0OX0AUMBIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOICTB, M3MEPHUTEIbHBIX MPHOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PELICHUU
y4eOHO-TIPaKTHUECKUX 3a/a4, ONTHYECKHE CXEMBI /I IOCTPOSHUS N300paKEHHH B TNIOCKOM 3epKaJie U COOMPAIOIIeH JIUH3E;



NPUBOAUTH MPUMEPHI (HAXOAUTh WH(POPMAIMIO O MPHUMEPAxX) MPAKTHUECKOTO MCIOIb30BaHUSA (PU3MUYECKHX 3HAHUN B MOBCEIHEBHOM JKM3HU Uil 00€CTeYeHHS
0e30macHOCTH Tpu OOpalIeHHH ¢ TPUOOpPaMU M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAHEHHS 3IOPOBbSI M COOIIONEHHS HOPM HKOJIOTHYECKOTO IMOBEICHHS B
OKpYKaroLen Cpelie;

OCYILECTBJIATh MOUCK MH(opManuu (U3NUECKOro cojepkaHus B MHTepHeTe, caMoCTOATENbHO (OPMYIUPYsl MOUCKOBBIM 3alpOC, HAXOJIUTh IYTH OIpPEACIICHUs
AOCTOBCPHOCTH HOqueHHOﬁ I/IH(bOpMaLII/II/I Ha OCHOBC UMCIOIIUXCA 3HAaHUU U JOITIOJIHUTEIBbHBIX NCTOYHUKOB,

MCIO0JIb30BAaTh TPU BBINOJIHEHUN YYE€OHBIX 3aJaHUM HayYHO-TOMYJSPHYIO JMUTEpPATypy (U3NYECKOTO COJEpXaHMs, CIPABOYHBbIE MaTEepUallbl, PECYPChl CETU
WuTepHer, Bi1aseTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, peoOpa3oBaHus UHPOPMALUK U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTyIO;

co31aBaThb cOOCTBEHHBLIE MUCHLMEHHBIE U YCTHBIC COO6HICHI/I$I Ha OCHOBE I/IH(i)OpMaHI/H/I U3 HECKOJIBbKHX HNCTOYHHUKOB q)HSI/I‘ICCKOFO COJZICPIKaHMA, Hy6.HI/I‘-IHO
MpEACTAaBJIATE PE3YJIbTAThL HpOGKTHOﬁ NI HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH, IIPXU 3TOM I'PaMOTHO HMCIIOJIB30BAaTh H3y‘~I€HHBII71 HOHSITHNHBIN armapat u3ydyacmMoro
paznena (U3MKH ¥ COITPOBOK/IaTh BBICTYIIJICHUE MPE3EHTael ¢ yu€TOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.

TEMATUYECKOE IINTAHUPOBAHMUE 7 KJIACC

HaumenoBanue | KoimyecTBo yacos DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
OcHOBHBIE BU/IbI IESITEILHOCTH
Ne pa3neynoB M TeM eCVDCHI
ydamuxcsi(Ha ypoBHe y4eOHbIX pecyp
n/n nporpaMmmbl N .
melcTBUIN)
BCEro KOHTPOJI | IPAKTH

(n1s1 yunTesisi 1 00y4arouuxcsi)
bHbIE JecKue

padoTsl | padoT
bl

Paznen 1. ®u3nka u eé posib B NO3HAHUM OKPY:Kawouiero Mupa (6 yacon)

1.1. ®dusuka-Hayka |2 - Breuiienne paznuuunii Mexay ¢usudeckumu u | s yautens
0 mpupoe xuMudeckuMu  npeBpameausmMa (MC  — | ostihttps://resh.edu.ru/
XUMUSA). http://school-collection.edu.ru
Pacno3naBanme u knaccudukarnus | http:/fcior.edu.ru http://www.fizika.ru
(busnyeckux SIBTICHU: MEXaHHUYCCKHX,
TCIUIOBBIX, OJICKTPUYECKNX, MArHuTHBIX M |bubnuoteka LIOK https://m.edsoo.ru/7f416194
CBETOBBIX.

Ha6J’IIO,E[€HI/Ie 1 OITMCaHuC CI)I/I3I/ILI€CKI/IX SIBIICHU.




1.2.

duznueckue
BEJINYHHBI

OmnpeneneHuie EHbI TeNEHAS MIKAbI
U3MEpUTENBHOrO pubopa. M3mepenue
JMHEHHBIX PA3MEPOB TEN M MPOMEKYTKOB
BPEMEHHU CY4ETOM IIOTPEIIHOCTEN.
MNsmepenne  temmeparypbl  IIpd  [OMOIIU
KUJKOCTHOIO  TEpMOMETpa W JaTduka
TEMIIEPATypBhI. Brinonnenue TBOPUYECKUX
3alaHUil 0 TIOMCKY CHOCOOOB HM3MEpEHUs
HEKOTOPBIX  (DU3HYECKUX XapaKTEePHUCTHK,
HaIpUMep, pa3MepoB MaJbIX OOBEKTOB (BOJOC,
MPOBOJIOKA), YHAJIEHHBIX OOBEKTOB, OOJBIIUX
paccTosiHUi, MalblX IPOMEXYTKOB BPEMEHH.
OO6cyxaeHne

MpeJyIaraeMbIX Crioco00B.

Jnst obyuaromumxcs
ostihttps://resh.edu.ru/
http://school-collection.edu.ru

bubnuoteka [{OK https://m.edsoo.ru/7f416194

1.3

EctrecTBeHHO-
HAY4YHbI MeTO0/
MO3HAHUSA

BrigBrmokeHre THIIOTE3, OOBSICHSIOIIUX
ITPOCTBIC SABJICHUA, HAIIPUMED:
— TI0YeMy OCTAHABJIMBAETCS IBMKYIIEECS IO
TOPU30HTATHHONIIOBEPXHOCTH TEIO;
— TOYeMy B >KapKyl0 TOTOAY B CBETJIOH
OJIeXK/I€ MPOXJIaJHENH, YeM B TEMHOM.
[Ipennoxxenre cioco00OB MPOBEPKH THITOTES.
IIpoBenenue uccinenoBaHus Mo MPoOBEPKE KaKou
— 0O THIOTE3bl, HAPUMEp: TaTbHOCTb
TToJIeTa MapHKa, MyIEeHHOT0 TOPU30HTAIBHO,
TeM OoIpIlie, YeM OOJbIe BBICOTA CITyCKa.
ITocTpoenue nmpocTermmx Mozaenen
(hm3muecKux SIBICHUH (B BUACPUCYHKOB WM
MIPSIMOJIMHEHHOE PACIIPOCTPaHEHHE CBETA.

Hroro no pasneny
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Paznen 2. [lepBonayanbHble CBeIeHHS 0 CTPOEHUH Bellec

TBa (5 4acoB)

2.1.

Crpoenne
BellecTBA

Hab6nronenue u

WUHTEpIIpETaLHS
OIBITOB, CBUJICTEIBCTBYIONIMX 00 ATOMHO-
MOJIEKYJIIPHOM CTPOCHUU
BEIIECTBA: OMBITHl C PACTBOPEHUEM
pasnuYHBIX BeliecTB BBoje. OleHka

PasMCpoOB ATOMOB U MOJICKYJI C




UCIONBb30BaHuEM GoTorpaduii,
MOJyYEHHBIX Ha aTOMHOM CHJIOBOM
mukpockorne(ACM). OmpeneneHue
pa3MepoB MabIX Tedl.

2.2 JBu:kenue w2 - - Habmonennie u oOBsicHEHHE OpOYHOBCKOTO
B3aMMO/eiicTB JBWKEHHS U sIBJICHUS T y3um.
ue YacTHIL [IpoBenenne W  OOBSACHEHHWE ONBITOB IO
BelllecTBa HaOJIIO/ICHUIO TEIUIOBOTO PACIIUPEHHs Ta30B.
[IpoBenenne u  OOBSICHEHHWE OMBITOB IO
00HApYKEHUIO 970 MOJIEKYIISIPHOTO
NPUTSDKEHHSI M OTTAJIKHBaHUSL.
2.3. Arperarsabie 2 - Ornucanue (C UCTIOIB30BAHUEM MTPOCTHIX
COCTOSIHHSA Mojiesiell) OCHOBHBIX Pa3JIuiii B CTPOSHUH T'a30B,
BelllecTBa JKUJIKOCTEW M TBEPIBIX TEI.
OObsCHEHHE MAJION CKMMAEMOCTH JKUIKOCTEN U
TBEPABIX TeM, OONBIION CKUMAEMOCTHU T'a30B.
OOmbsicHeHre coxpaHeHusi GopMbl TBEPIBIX TeI
U TEKYYECTH KHJIKOCTH.
[IpoBenenne ONBITOB, JOKA3BIBAIOIINX, YTO B
TBEPIOM COCTOSIHUH BOJIBI YACTHIIBI HAXOMATCS B
CpEeHEM JTAIbIIIe IPYT OT APYra(IUIOTHOCTh
MEHBIIIE), UEM B KHUIKOM.
YcTaHOBIICHHE B3aUMOCBSI3H MEXKTY
0COOCHHOCTSIMH arperaTHbIXCOCTOSIHUN BOJBI U
CYIIIECTBOBAaHWEM BOIHBIX opraHuzMoB (MC
— Ouororus, reorpadus).
Hroro no pasneny 5 0 1
Pazpen 3. /IpuskeHue U B3aumoaeiicreue teJ (21 gac)
3.1. Mexannueckoe | 3 - 2 HccnenoBanne paBHOMEPHOTO IBUKEHUS U
JABUKEHUE OIIpENIEeIeHNE ero MPU3HAKOB.

Habmtonenne HepaBHOMEPHOTO IBUXKEHUS U
olpeieNieHr e ero OTIIMYMA OT PABHOMEPHO
JBIDKCHHSL.

Pemenne 3agay Ha ornpezeneHue MyTH,
CKOPOCTH M BPEMEHH PaBHOMEPHOI'O IBUKECHHUS.
Amnanu3 rpauKoB 3aBUCUMOCTH IIyTH U
CKOPOCTH OT BPEMEHHU.




3.2

HNuepuus,
Mmacca,
IUIOTHOCTh

OObsicHEHHE U TPOrHO3UPOBAHUE SIBJICHHIA,
00yCJIOBJICHHBIX ~WHEPIUEH, HAIpUMep: 4YTO
MPOUCXOMUT TPU TOPMOKCHUM WM DPE3KOM
MaHEBPC aBTOMO6I/IH$I, mo4eMy HEBO3MOXKHO
MI'HOBCHHO IMPEKPATUTH JBUXCHHEC Ha
BEJIOCHIIC]IC HJIU CAMOKATE U T. II.

IIpoBenenue u aHallu3 ONBITOB,
JIEMOHCTPUPYIOIIIMX  HM3MEHEHHE  CKOPOCTH
JABUXKCHHUA TECJIa B PE3YJILTATC I[eﬁCTBI/ISI Ha HEro
JIPYTUX Tel.

Pemenue 3azau Ha ompeseieHUE Macchl Tea,
ero o0némMa 1 IIIOTHOCTH.

IIpoBenenue u aHaJu3 OIBITOB,
JEMOHCTPUPYIOIMIUX 3aBUCUMOCTD

N3MCHCHUA CKOPOCTHU TE€jIa OT €ro MacCChl IIpH|
B3aMMOJCHCTBUHU Tejl. V3MepeHne Macchl Teja)
Pa3IMYHBIMA crioco0amu. Onpenenenue
IUIOTHOCTH TeNla B PE3YJIbTaTe M3MEPEHHs ero
Macchl U 00bEMa.




3.3.

Cuia.
CHI

Buambl

14

W3ydyeHnne B3auMOACHCTBHS KaK TMPUYHUHBI
U3MEHEHUS  CKOPOCTH  Tella  WIH  €ro
JedopMarivu.

Onucanue peasbHBIX CUTyalui
B3aUMOJICHCTBUS TEJ C TOMOIIBIO MOJICIICH, B
KOTOPBIX BBOAMTCA IIOHATHUEC U I/I306pa)KCHI/Ie
CHJIBI.

W3ydenne cunbl ymnpyroctu. MccienoBanue
3aBUCUMOCTU CHJIBI YIIPYTOCTH OT YIJIUHEHUSA
PE3MHOBOrO  IIHypa WIM  TNPYXHUHB  (C
nocTpoeHueM rpaduka).

AHanM3 TPaKTHYECKUX CUTYyalMd, B KOTOPBIX
MpOSIBIIsIETCSL  JEHCTBUE  CUJIBI  YIPYTrOCTH
(ynpyroctb Msi4a, KpOCCOBOK, BETOK JepeBa U
Jp.).

AHanu3 TPaKTHYECKUX CUTYyalldd, B KOTOPBIX
MIPOSIBIISIETCS IEUCTBUE CUJIIBI YIIPYTOCTU
(ympyroctb Ms4a, KpOCCOBOK, BETOK JIepeBa M

ap.).
AHanu3 cuTyanui, CBA3AHHBIX C SIBJIEHUEM
TATOTCHUSI. OObscHeHHE OpOUTATBHOTO

JIBUKEHUS TUIAHET C HWCIIOIb30BAHUEM SIBJICHUS
TATOTEHUST W 3akoHa wuHepmmn (MC —
aACTPOHOMHS).

W3mepenne Beca Tema C  TIOMOIIBIO
muHaMmoMmerpa. OOOCHOBaHHME JTOTO CIIocoda
A3MEpEHU.

Ananms u MOJIETUPOBaHUE SIBITCHHSI
HEBECOMOCTU. DKCIIEPUMEHTAIBHOE IOIyICHUE
MPaBWJI CJIOXKEHUS CHJI, HAIPaBIEHHBIX BIIOIH
onHoi mpsmoil. OmnpeneneHue  BETUYHUHBI
PaBHOJIEHCTBYIOMINX CHIL.

W3ydeHnne cuiibl TpEHHsI CKOJNBKEHHS M CHIIBI
TPEHUS TTOKOA.

UccnenoBanne 3aBHCHMOCTH CHIJIBI TPEHUS OT
BeCa TeJa U CBOMCTB TPYIIUXCSI IIOBEPXHOCTEH.
AHanu3 TPaKTHYECKUX CHUTYallMid, B KOTOPBIX
MpOsiBJIIETCS  ACHCTBHE  CHMJIBI  TPEHUS,




UCTIONB3YIOTCSA CIOCOOBI €€ YMEHBIICHHS HIIH
yBenMUeHHUs(KaTaHWE Ha JIbDKaX, KOHBbKaX,
TOPMOXKEHHE  aBTOMOOHJISA,  HCIOJb30BAHUE
IMOJIIMITHUKOB, IIJITaBaHUEC BOJHBIX XHMBOTHBIX U
1p). (MC — Ouomorus).

Pemienue 3agau ¢ ucrnonp3oBaHueM (GopmyIt Aist
pacucra CUJIbI TAKECTU, CUJIbI YIIPYT'OCTH, CHUJIbI
TpEHUs.

Hroro no pazaeny 21 1

3

Pa3nen 4. /laBiieHue TBEPABIX TeJ, SKUAKOCTEH 1

rasos (21 yac)

4.1. JlaBnenne. 3 -
Ilepenaua
JAaBJIEHUS
TBEPABIMH Tesla
MH, KUIKOCTAMH
U razamMm

Awnanus 1 oObsICHEHHE OIBITOB U
IMPAKTUYCCKUX CI/ITyaHHﬁ, BKOTOPBIX
MIPOSIBJISIETCS CHJTA JIABJICHUS.

O0ocHOBaHUE CITIOCOOOB YMEHbBIIICHUS U
YBEIIMUYEHUS JaBICHU.

OKCIepUMEHTAIbHOE JI0Ka3aTEeNIbCTBO 3aKOHA
ITackans.

W3yueHne 3aBUCUMOCTH J1aBJICHUS I'a3a OT
o0beMa U TeMIepaTypHI.

Wzydenne ocoOeHHOCTEH mepenayn JaBiIeHUs
TBEPAbIMH TEJIAMH, KUIKOCTSAMHU U ra3aMH.
O6ocHOBaHHE PE3yIIbTATOB OIBITOB
0COOEHHOCTSIMH CTPOEHUS BEILECTBA B
TBEPAOM, XKUIKOM U Ta3000pa3HbIX
COCTOSIHUSIX.

OKcHepUMEHTAIbHOE 10Ka3aTeNbCTBO 3aKOHA
[Tackans.

Pemenue 3aga4 Ha pacu€r naBieHUs TBEPAOTrO
Tena.

4.2. JlaBaenne 5 -
SKMIKOCTH

HccnenoBanre 3aBUCUMOCTH TaBJICHHS
KHUAKOCTHU OT I‘J'IY6I/IHBIHOl"py>K€HI/I$I n
IIJIOTHOCTH XUJIKOCTH.

Ha6J’IIO,I[€HI/Ie 1 00BICHEHUE THAPOCTATUYCCKOIO
mapaJokCca HaOCHOBE 3aKOHA Ilackans.
I/I3yquI/Ie COO6H.IaIOH.II/IXCH COCYyOOB.

Pemenune 3agay Ha pacqér JaBJICHUA




KHUIKOCTH.

OOnbsicHeHNE TPUHIINIIA TEHCTBHSI
CHIPaBIMYECKOTO Ipecca.

IAHAJN3 ¥ OOBSICHEHHE TPAKTHIECKIX
CUTyalui, TEMOHCTPUPYIOIINX
MpOsIBIICHNE IABJICHUS JKUIKOCTH M 3aKOHA
[Tackaiist, HAaNpUMEP MPOLIECCOB B
OpraHu3Me Mpu TITYOOKOBOIHOM HBIPSIHUU
(MC — Guomnorusi).




4.3. At™mocdep 6 - -
Hoe
JIaBJIeHHE

OKcnepuMeHTaIbHOE obHapykeHue
aTMoc(epHOro JaBJICHHS.

Ananu3 u 00bSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYyalLHil, CBSI3aHHBIX c NEUCTBUEM
aTMOoC(epPHOTO IaBJICHHMSL.

OObsicHEHHE CYIIECTBOBaHHS aTMoc(epsl Ha
3emMie MW HEKOTOPBIX IUIaHEeTax WM eé
OTCYTCTBUA Ha JApyrux ruaHerax u Jlyne (MC
—reorpadus, aCTPOHOMHS).

OO06bscHeHne W3MEHEHUS IJIOTHOCTH
atMocepel €  BBICOTOW H  3aBHUCHMOCTH
aTMOoC(EePHOTO JIABJICHUS OT BBICOTHI.

Pemenre 3amau  Ha pacu€r aTMochepHOro
JIABJICHHSI.

Wzyuenune ycTpoiicTBa 6GapomMerpa aHepouIa.

4.4. HeiictBue 7 1 3
SKMIKOCTH U
razaHa
MOrPy:KEHHOEB
HHX TeJI0

OKcIiepruMeHTanbHOe OOHApY)KEHHE NeHCTBHS
JKUAKOCTH M Ta3a HaIorpyXEHHOE B HUX TEJIO.
Omnpenenenue BBITAJIKABAOIIEH CHJIBI,
JICUCTBYIOIIIE Ha Teno, MNOrpy>KEHHOE B
XKHUIKOCTh. [IpoBenenne n o0cyxk1eHne OMbITOB,
JEMOHCTPUPYIOLINX 3aBUCHMOCTb
BBITAJIKUBAIOIICH CHUJIBI, JEUCTBYIOIEH Ha TEIO
B OKHJAKOCTH, OT 00B&éMa TOTPY)KEHHOH B
JKUAKOCTh YacTH Tena MW OT  IUIOTHOCTH
KUIKOCTH.

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJE
oT 00BéMa MOTpPYXEHHOM B JKUAKOCTh YaCTH
Tena.

Pemenne 3agad Ha IpUMEHEHHE 3aKOHa
ApxuMmena W yCIOBHMs  IUIaBaHUSA  Tell
Konctpynposanue apeoMmeTrpa WIH
KOHCTPYHPOBAaHHE JIOJKH W OIpeNelcHue eé
rpy30M0AbEMHOCTH.

HToro mo pazneny 21 1 3

Paznen 5. Padora u momHocTs. JHeprus (12 yacon)




5.1.

PabGora
MOIITHOCTE

41

OKcIlepruMeHTaNbHOE orpeneNneHue
MEXaHMYECKOH pabOThl CHIIBI TSDKECTH IIPH
NajeHud Tela M CWIBl  TPEHUSA  TIpH
paBHOMEpPHOM  TepeMellleHuH  Tera 10
TOPU30HTAIbHON OBEPXHOCTH.

Pacuér MomHOCTHM, pPa3BUBAEMON  IIpU
noxbéMe 1o JiectHuue. PemeHue 3agau Ha
pacuéT MexaHHueCcKOW paboThl M MOITHOCTH.

5.2

IIpocToie
MeXaHU3MBbI

OnpejiesieHye BBIUTPBIIA B CHJIE TPOCTHIX
MEXaHW3MOB Ha IIPUMEpEe pbluara, MOJBUMIKHOIO
U HEIOABHKHOTO 0JI0KOB, HaAKJIOHHOH
TUTOCKOCTH.

HUccnenoBanue yciaoBusi paBHOBECHS pblyara.
O6HapyXeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX M MPHUCIIOCOOICHHMSIX,
UCIOJIb3YEMbIX B OBITY M TEXHHKE, a TaKKe B
KuBbIX opranuzMax (MC — Guonorus).




OKcIleprMeHTaNnbHOe J0Ka3aTeNbCTBO
paBeHcTBa pabOT MpU MPUMEHEHUH MPOCTBIX
MexaHu3moB. Onpenenenne KIIJ| HakmoHHOM
IUIOCKOCTH.

Pemenve 3amay Ha mpUMEHEHHE MpaBUIIa
paBHOBecus pblyara u Ha pacuér KII/1.

5.3. Mexannuyecka |4 1 ®dopMynupoBaHUE HA OCHOBE UCCIICIOBAHUS
sl JHEprusi 3aKOHA COXPaHCHUSIMEXaHUYCCKON SHEPTHUH.
OO6cyxeHne TpaHUIl
IMPUMECHUMOCTHU 3aKOH]|
UCIOJIb30BAHUEM 3aKOHA COXPaHCHUS YHEPTUH.
HToro no pazneny 12 3
Pe3epBHOE Bpemsi 2/3 -
Hroropasi koHTpoabHas | 1 -
padora
OBILIEE 68 12
KOJIMYECTBO YACOB

11O ITPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

n/n

HaumenoBaHnue
pa3nesnoB M TeM
NMpPOrpaMmabl

KoJau4ecTBO 4acoB

OCHOBHBIE BUIBI 1eITEILHOCTH

BCEro

KOHTPOJI
bHbIE
padoThI

NpaKkTH
yecKue

padort
bl

yJyamuxcsa(Ha ypoBHe y4eOHBIX
meiicTBUIA)

pecypchbl

(1151 yuuTesisi M 00y4aIOIIMXCS)

Pazgen 1

. TennoBble siBieHus ( 284acos)

1.1.

Ctpoenue u
CBOIICTBa
BEIIEeCTBA

7

BrisiBiienne paznuuauii Mexay GU3NYECKUMU U
XUMHYECKUMHU  TipeBpamieHusimu  (MC
XUMHUS).

Pacno3naBanue u
(buzngeckux SIBIICHUI:
TEMJIOBBIX, JJIEKTPHYECKHUX,
CBETOBBIX.

HaGmonenue u onucanve GU3NIECKUX SIBICHUH.

KJ1acCH(UKaIHs
MEXaHHUYCCKUX,
MAarduTHBIX "

st yaurens

ostihttps://resh.edu.ru/
http://school-collection.edu.ru
http://fcior.edu.ru http://www.fizika.ru

bubnuoteka [{OK https://m.edsoo.ru/7f4181ce

1.2.

TenaoBbie
MPOIIECCHI

21

Omnpernenenue 1EHbI JeIeHUs HIKaJIbI
U3MepUTENBpHOro pudopa. M3mepenne
JMHENHBIX Pa3MEpPOB TN U IIPOMEXYTKOB
BPEMEHHU CY4ETOM MOTrPEIIHOCTEN.
Usmepenne  TemmepaTypbl [P HOMOIIX
KHUIKOCTHOIO  TEpMOMETpa W JaT4hKa
TeMIIEPaTypBbI. BbimonHenne — TBOpYECKUX
3aJaHUid 10 TIOMCKY CIIOCOOOB H3MEpPEHHS
HEKOTOPBIX  (hHU3HYECKUX XapaKTEePHUCTHK,
HaIlpuMep, pa3MepoB MallbIX O0BEKTOB (BOIIOC,
MIPOBOJIOKA), YNAIEHHBIX OOBEKTOB, OOJBIINX
paccTOSHUM, MajbIX HPOMEXKYTKOB BpPEMEHHU.
OO6cyxeHue

peaIaraeMblx croco0oB.

Jnst oOygaromuxcst
ostihttps://resh.edu.ru/
http://school-collection.edu.ru

bubnuoteka [{OK https://m.edsoo.ru/7f4181ce

Hroro no pasgeny

28

1

5

Pazgen 2. DnexkTpuuyeckue 1 MarHuTHbIe siBjeHust (37 yacoB)

JuekTpoHHbIe (UG POBBIE) 00pa3oBaTeIbHbIE




2.1. (DIIEKTpUUECKUE 7 1 Habmonenue u
3apsibl. MHTEpIIpETALHS
BapsokeHHbIE OIBITOB, CBU/ICTENBCTBYIOIINX 00 aTOMHO-
Tena M uX MOJIEKYJIIPHOM CTPOCHUHU
B3AMOLCHCTBH BEI[ECTBA: OIBITHI C PACTBOPEHUEM
o pa3IuuHBIX BemlecTB BBoje. OieHKa
pa3MepoB aTOMOB U MOJIEKYII C
UCIONIb30BaHUEM GoTorpaduii,
IMOJIYYCHHBIX Ha aTOMHOM CHUJIOBOM
Mukpockone(ACM). Ompenenenue
pa3MepoB MabIX Tell.
2.2. [TocTostHHBIN 20 7 HaOmofenrie u  00bsicHeHHE OpPOYHOBCKOTO
DIIEKTPUICCKHUI JBYOKEHHS U siBJICHHUS D Qy3um.
TOK IlpoBenenne u  OOBACHEHHE OMBITOB IO
HaOJIO/ICHUIO TEIUIOBOTO PACIIUPEHHs Ta30B.
IIpoBenenne u OOBSICHEHHWE OMBITOB IO
00HAPYKEHUIO CHII MOJIEKYJISIPHOTO
HPUTSHKCHHSI ¥ OTTAJIKHBAHHSL
2.3. MarsuTtHsble 6 1.5 | Onucanue (c NCIOIB30BAHUEM MPOCTHIX
ISIBJICHUS MOJIEJIeH ) OCHOBHBIXPA3JINIUi B CTPOCHUH

ras3oB, )KUJIKOCTEW U TBEPIBIX TEI.

OO0bsacHeHre MaJION C)KMMAEMOCTH JKUKOCTEH 1
TBEPJIBIX TeN, OONBIION C)KUMaEMOCTH Ta30B.
OObscHeHne coxpaHeHUs (HOPMBI TBEPABIX TEN
A TEKy4eCTH KUIKOCTH.

[IpoBenenne OMbITOB, JOKA3BIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUH BOJIBI YaCTHIIBI HAXOMIATCS B
CpeIHEeM JanbIie JpyT OT Apyra(IUIOTHOCTD
MEHBIIIE), UEM B KHUIKOM.

YcraHOBIEHHE B3aHMOCBSI3H MEKTY
0COOEHHOCTSIMHU arperaTHbIXCOCTOSTHUN BOJBI H
CYIIIECTBOBAaHWEM BOIHBIX opraHuzMo (MC
— Ouonorus, reorpadusi).




24 DJIEKTPOMAarHuT 4
Hasi WHJIYKIMS

HToro no pazneny 37 2 9,5
Pe3epBHOe Bpems 3 - -
HroroBasi koHTpoJabHas | 1 1 -
padora

OBLIEE 68 3 14,5
KOJIMYECTBO

YACOBIIO

INTPOI'PAMME




TEMATUYECKOE IINTAHUPOBAHMUE 9 KJIACC

Onrcanne MEXaHUYECKOTr 0 JABUXXCHUSA pa3INYHbIMU
criocobamu (ypaBHEHUE, TabIuIa, TpaduK).

IAHaTTN3 )KU3HEHHBIX CUTYallui, B KOTOPBIX MPOSBIISETCS
OTHOCHTEIHHOCTh MEXaHIYECKOT'O JBMYKEHUSI.
HaGuroieHrie MEXaHUYIECKOT O IBUKEHUS TeNa
OTHOCHUTEITHHO

[Pa3HBIX TE OTCUETA.

CpaBHeHHE TIyTel 1 TPaeKTOpUi ABMKEHUS OHOTO U
[TOTO K€ TeNa OTHOCHTEIHHO Pa3HBIX TEN OTCUETA.
IAHanmn3 Tekcrta ['ammres 06 OTHOCUTENBHOCTH IBHYKEHHS,
BEITIOTHEHUE 33/IaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
Onpenenenrie CpeqHeld CKOPOCTH CKOBKEHHSI OpycKa
MITH TBUYKEHUS MIAPHKA 110 HAKIIOHHOW TTOCKOCTH.
IAHaTN3 1 00CYXKIEHUE CITOCOOO0B MTPUOIKEHHOTO
OITpeNeneHrss MTHOBEHHOH CKOPOCTH.

OnpeneneHrie CKOPOCTH PABHOMEPHOTO JBUKECHUS
(mmaprka

B )KUJIKOCTH, MOJIENTU DIIEKTPUYECKOT0 aBTOMOOWJIS U T.
1.).

OrnpeneneHue myTy, OpOHAEHHOTO 3a JTaHHBIHA
[IPOMEXYTOK

BPEMCHU, U CKOPOCTH TECJ1a 110 rpaq)m(y 3aBUCUMOCTH

Nenn/m | HaumenoBanue  |[KoJiMuecTBO 4acoB uexkTpoHHble (HUGpoBbIE)
PasienoB HTeM F— — o0pa3oBaTe/ibHbIE PECYPChI
MPOrpamMmmbl p p (OcHOBHBIE BUbI 1eATEJIbHOCTH yUaluxcs (Ha
HbIe CKHe N N
YPOBHE Y4eOHBIX /IeiicTBUI) (151 yuuTesisi M 00y4aIOIINXCS)
pPadoThI pPadoThI
Pa3nen 1. Mexannueckue sijienus (40 u)
1.1. MexaHuvyecKkoe 10 1 IAHaM3 1 00CyXIeHNE Pa3INYHBIX TPUMEPOB na yumtena
IBHKEHH e MEXaHUYECKOTO JIBUKEHHSI. Bu6miorexa [IOK
U CII bl €r OO0CyKaeHne TPaHUI] TPUMEHUMOCTHA MOZEITH
enoco0sI ero YR PAHHIL P A https://m.edsoo.ru/7f41a4a6
ONHCAHUS «MaTepuasibHask TOYKay.

ostihttps://resh.edu.ru/
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru

JT1st oOyuaronuxcst
bu6morexa [IOK
https://m.edsoo.ru/7f41a4a6
ostihttps://resh.edu.ru/
http://school-collection.edu.ru
http://www.fizika.ru




yTH
[PABHOMEPHOT'O IBUKECHUS OT BPEMEHH.
O0cyxaeHre BO3MOXKHBIX TPUHIUIIOB JIEHCTBHSI
nprOopoB,

M3MEPSIOIIUX CKOPOCTH (CITUIOMETPOB).

BbI4KciICHNE yTH U CKOPOCTH MPU PaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JBUXCHHU TCJIa.

OrnpeneneHne IpOHICHHOTO MTYTH U YCKOPEHUS
MBY>KEHHS TeNa 1Mo rpadKy 3aBUCHMOCTH CKOPOCTH
[PABHOYCKOPEHHOT' O IPSIMOJIMHEWHOI O JIBUKEHUS TENA OT
BPEMEHU.

Onpenenenre yCKOPEHUS TeNa IPY PaBHOYCKOPEHHOM
VIBHKCHHU 110 HaAKJOHHOM IIOCKOCTH.

M3mepenre nepruoa ¥ 9acTOThI OOPAIEH s Tena 10
OKPYKHOCTH.

Onpeznenenrie CKOPOCTH PABHOMEPHOTO JBM)KEHUS Tea
MO0 OKPY>KHOCTH.

Perenrie 3amaq Ha onpezeNieHre KHHEMaTHIECKAX
XapaKTePUCTUK MEXaHUYECKOTO IBIKEHHSI Pa3THIHBIX
BI/IOB.

PacniozHaBaHue 1 TPUOTMHKEHHOE OIMMMCAHNUE Pa3TMIHBIX
BHI0B MEXaHWYECKOT'O IBFKEHUS B PUPOJIEC I TEXHUKE
(Ha IpEMepax CBOOOTHO TAaAOIINX TEIT, TBUKCHIS
PKUBOTHBIX, HEOECHBIX TeJl, TPAHCIIOPTHBIX CPENICTB U JIp.)

1.2

B3aumoaelicrBue
TeJ1

20

HaGurromeHme 1 00CyXI€HIE OIBITOB C IBM)KEHHEM Tela
[IPY YMEHBIIICHUH BIUSHUS IPYTUX TEN,
[IPETIATCTBYIOIINX TBIKSHHIO.

IAHanu3 Tekcra ["anuies ¢ onMcaHrueM MBICIEHHOT O
PKCIIEpUMEHTA, 00OCHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BEITIOTHEHUE 33/IaHNH 110 TEKCTY (CMBICIIOBOE UTEHUE).
OOcyxIeHIe BO3MOXKHOCTH BEITIOTHEHUS 3aKOHA
WHEPIIUU B PA3IUYHBIX CUCTEMAaX OTCUETA.
HaGroieHme n 00Cyx1eHne MeEXxaHUIeCKUX SIBICHUH,
MTPOUCXOIAIINX B cUCTeMe oTcuéra «Tenexkay mpu eé
[PABHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCHUTEIBHO
KaOMHETa (HU3UKH.

JlelicTBHSI ¢ BEKTOpAMU CHJI: BBIIIOJHEHHUE 3aJaHUH 110




CIIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
HabmromeHue u/uny npoBeAcHUE OTBITOB,
MEMOHCTPUPYIOIIMX 3aBUCUMOCTb YCKOPEHHUS Tena OT
PUI0KEHHON K HEMY CHJIBI M MaccChl Tena.

IAHATN3 ¥ O0BSICHEHHE SIBIICHUI C UCTIOb30BAHNEM
BTOPOro 3akoHa HeroToHA.

Pemrenne 3a1a4 ¢ MCMONB30BaHUEM BTOPOTO 3aKOHA
HeroTOHa U ITpaBuiia CJIOKEHUS CHIL

Onpenenenne KECTKOCTH MPYKUHBI.

IAHaNU3 CUTYyaluii, B KOTOPBIX HAOIIOMAIOTCS YIIPYTHE
e opmarnyu, U X 00bSICHEHUE C UCTIONb30BAHUEM
3akoHa ['yka.

Perienue 3a1au ¢ uCnoinb30BaHUEM 3akoHa ['yka.
MccnenoBanre 3aBUCHMOCTHU CHITBI TPEHUS CKOJTBYKEHHSI
OT CHJTBI HOpMaTBHOTO AaBieHus. OOcyxIeHne
[PE3YIBTATOB HUCCIIEIOBAHMUS.

OnpezeneHre KO3PGUIMEHTA TPEHUS CKOJIBKCHHS.
M3MepeHve CHITbI TPEHHSI IIOKOS.

Perrenvie 3a/1a4 ¢ HCMOIB30BAHUEM (OPMYIIBI JIJISI CHJIBI
[TPEHUST CKOITbXK CHHISL.

IAHaTTN3 IBYDKEHHSI T TOIBKO MO IEHCTBIUEM CHITBI
TSDKECTH — CBOOOIHOTO TAJICHUS.

OObsCHeHVE HE3AaBUCUMOCTH YCKOPEHHS CBOOOTHOTO
[TaJleHus OT MacChI Tela.

OreHKa BETMYUHBI CHITBI TATOTEHUS, ICHCTBYIOMIEH
MEXTy IBYMsI TeTaMH (IJIs1 Pa3HBIX Macc).

IAHaTN3 IBIKEHUSI HEOSCHBIX TEN MO/ AEHCTBUEM CHIIBI
TATOTEHUS (C UCTIOIH30BAHUEM JOTOTHUTEIHHBIX
MCTOYHUKOB WH(OpMAIINN).

Permenuvie 3a71a49 ¢ MCIIOJIH30BAHUEM 3aKOHA BCEMHUPHOT'O
TATOTEHUS ¥ (QOPMYIIBI IS PAcUETa CHUIIBI TAKECTH.
IAHaTT3 OPUTHHAIBHOTO TEKCTA, OMUCHIBAIOIIETO
MPOSIBJICHUS 3aKOHA BCEMHUPHOT'O TATOTEHWS; BHIITOITHEHHE
3alaHu 10 TEKCTY (CMBICIIOBOE UTEHUE).

HaGuroieHue 1 00CykIeHHE OIBITOB 10 N3MEHEHHIO Beca
Tena mpu YCKOPEHHOM JBMKEHUH.

IAHQJIN3 YCITOBHI BO3HUKHOBEHHSI HEBECOMOCTH U Tepe-
CPY3KH.




Perienue 3aa4 Ha olpeneyeHue Beca Tea B pa3IuIHbIX
[YCIIOBHSIX.

IAHaU3 cuil, AEUCTBYIOUIUX HA TENO, MOKOSIIEecs Ha
oriope.

OrnpeneneHue HeHTpa TIKECTU Pa3TUIHBIX TEl.

1.3

3aKoHBI coXpa-
HEeH sl

Habmnromenue 1 oOCyX/1eHHE OMBITOB,
IEMOHCTPUPYIOIINX

[epeaavdy UMITYJIbCa MPY B3aUMOAEUCTBUM TEN, 3aKOH
COXpaHEHUs HMITyJIbca TPU a0COIOTHO YIPYTOM U
HEYIPYroM B3aUMOJICICTBUU TEIl.

IAHAIIA3 CUTYaIluii B OKPYKAIOIICH KU3HU C
MCII0JIH30BAHMEM 3aKOHA COXPAHEHMS UMITyJIbCa.
Pacnio3HaBanue sIBIESHUS PCaKTUBHOI'O JIBUKCHUA B
npupose u Texunke (MC — Ouomorus).

[IprMeHeHne 3aKOHa COXPaHEHUS MMITYIIbCa IS pacdyéra
[pe3yabTaTOB B3aMMOAEHCTBUS Tel (Ha MpuMepax HEYyIpy-
TOro B3aUMOAEUCTBUS, YIIPYroro LEHTPaIbHOIO B3aUMO-
MeiCTBHSI IBYX OJMHAKOBBIX TEIN, OJHO U3 KOTOPBIX
HEIOIBIDKHO).

Perenrie 3a1a4 ¢ MCTIONIB30BaHNEM 3aKOHA COXPAHEHUS
MMITyJIbCa.

Onpenenenrie pabOTHI CHIIBI YIPYTOCTH MPH MOIBEME
Tpy3a C UCMOIB30BaHUEM HETIOABIKHOTO M TIOABMKHOTO
OJIOKOB.

3MepeHne MOITHOCTH.

M3MepeHne NOTEHUUATBHON SHEPTUH YIIPYTO

e opMIpOBaHHON NIPY>KUHEL.

M3MepeHre KUHETUYECKOM YHEPTUu Tefa Mo IIMHE
[TOPMO3HOT'O TTyTH.

OKCIIEpIMEHTATBHOE CPAaBHEHHE N3MEH SHISI
MOTEHI[MAIbHON U KHHETUUECKON SHEPTrUi Tena npu
ITBUKEHNHY 110 HAKIIOHHOM TUIOCKOCTH.
OKCIepUMeHTalIbHAs TPOBEPKa 3aKOHA COXPAHEHHS
MeXaHW9IEeCKON IHEPTUU IpU CBOOOJHOM MaJCHUH.
[IprMeHeHne 3aK0OHa COXPaHEHUST MEXaHUIeCKOM
SHEpruM JUIsl pacyéra NOTEHIMAIBHOW M KHHETHYECKOH

PHEPrui Tena.




PerieHre 3a1a4 ¢ HCIOJIL30BAaHUEM 3aKOHA COXpaHCHUA
MEXaHHUUYECKOM OHCPruu.

HNToro no pazaeny

40

1

Pa3znen 2. Mexannuyeckue koJsiedanus (154)

2.1

MexaHnyecKue
KO0JIeOaHus

7

Habnromenue koneGanuii Mo NEHCTBUEM CHIT TSDKECTH U
YIIPYrOCTH U OOHapy>KeHHe MOJ00HBIX KOJIeOaHHii B
OKpYXKaroIeM MUpE.

IAHAN3 KoNieOaHM Ipy3a Ha HUTU U Ha TPYKHUHE.
OmnpeneneHrie 4acTOThl KOJIeOaHU MaTeMaTHIeCKOTO 1
[IPY>KUHHOI'O MassTHUKOB.

Habmronenne  0ObSICHEHHE SBJICHUS PE30HAHCA.
MccnenoBanne 3aBHCHMOCTH Tieproia KoiaeOaHnui
MMOJABCIHICHHOI'O K HUTHU I'py3a OT AJIMHBI HUTH.
[TpoBepka HE3aBUCHUMOCTH TIepHoJia KoJIeOaHuH rpy3a,
[O/IBEIIICHHOT'0 K JICHTE, OT MacChl Ipy3a.

Habmonenue u 00CYXICHHE ONBITOB,
TeMOHCTPUPYIOIINX 3aBUCUMOCTE TIEpHOa KoneOaHuit
MPY>KHHHOTO MasgTHUKA OT MaccChl TPy3a U KECTKOCTH
MPY>KUHBIL.

[IprMeHeHne MaTeMaTHIecKOro M MPYKUHHOTO
MasTHUKOB B KadecTBE MOJEIEH ISl ONMUCAHUS
KoeOaHUI B OKPYKaOIEM MHpE.

Permenvie 3a7ad, CBSI3aHHBIX C BBIYMCICHHEM HIIH
OIICHKOM 9acTOTHI (TIeproza) KojaeOaHuii.

2.2

Mexannuyeckue
BOJIHBL. 3BYK

OOHapy>KeHHE 1 aHAJIN3 BOJTHOBBIX SIBJICHUU B
OKPYXKaroIleM MUPE.

Habmronenne pacnpocTpaHeHUs IPOJONbHBIX U
[TOTIEpEYHBIX BOIH (Ha MOJIENN) 1 OOHapyXEeHHE
AHAJIOTMYHBIX BUAOB BOJIH B IPUPOJE (3BYK, BOISHBIE
BOJIHEI ).

Beruucnenre JUIMHBI BOJTHBI U CKOPOCTH
[pacripoCTpaHEHUs 3BYKOBBIX BOJIH.
OKCIEpUMEHTAILHOE OITpe/iesIEHHE IPaHuUL] YaCTOTHI
CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHHMH.

Ha6J’IIO,Z[eHI/IC 3aBUCUMOCTHU BBICOTBI 3BYKa OT YaCTOThI (B




[TOM YHUCJIE C UCTIOJIb30BAHNEM MY3bIKaJIbHBIX
MHCTPYMEHTOB).

Habmronennie u 00bsICHEHHE SABJICHUS aKyCTHYECKOTO
[pe30HaHCA.

IAHaTIN3 OPUTHHAIBHOTO TEKCTA, TTOCBALIEHHOTO
MCII0JIH30BAHMIO 3BYKa (MJIM yIBTPa3ByKa) B TEXHUKE
(3Xx0mMoKanusl, yAbTPa3ByK B MEAULIMHE U JIp.);
BBHITIOTHEHUE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE YTEHHUE)

NToro nmo pazneny
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Paznen 3. 3ﬂeKTp0MaFHI/ITHOC MoJI¢ U 3JICKTPOMArHUTHBIC BOJIHBI

(69)

3.1 DJleKTpoMarH
HUTHOE M0JIe i
DJIEKTPOMArHU
THBIE BOJTHBI

6

2

ITocTpoenue paccyXaeHu, 000CHOBBIBAIOIIIHX
B3aMMOCBSI3b
PICKTPUYCCKOI0O U MArHuTHOI'O ToJNeH.

[DKCHIepruMEHTAIEHOE N3YYEHHUE CBOMCTB AJICKTPOMArHHT-
HBIX BOJIH (B TOM YHCIIE C TIOMOIIBIO MOOMIILHOTO Tee-
(hona).

IAHATM3 PEHTT€HOBCKUX CHIMKOB YeJIOBEYECKOT0 Opra-
HA3MA.

IAHAJTH3 TEKCTOB, OMMCHIBAIOIIIX TPOSBICHUS
PIEKTPOMArHUTHOTO U3ITyUSHHSI B IPUPOJIE: KUBEIE
OpPTaHU3MBI, H3ITydeHHs] HEOECHBIX Tel (CMBICIIOBOE
MTCHHE).

IPacrio3HaBaHUE U aHAJIU3 PA3IMYHBIX MPUMEHEHUN
PIEKTPOMArHUTHBIX BOJH B TEXHUKE.

IPerenrie 3aad ¢ MCIONB30BaHUEM (OPMYIT IS
CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, [UTHHBI BOJHBI H
MACTOTHI CBETa

HToro nmo pasaeiny

Pa3nen 4. CBeroBble siBjenus (15 4)




4.1

3aKOHDI
pacnpocTpaHeHus
cBeTa

HaGuro1eHue OMBITOB, IEMOHCTPUPYIOIINUX SBICHUC
MPSMOJIMHEHHOT O paclpoCTpaHEHUs CBETa
(BOBHHKHOBEHUE TCHU U MOJIYTEHH ), U UX UHTEPIIPETAIUS
C UCIIOJIb30BAHHEM TIOHSATHS CBETOBOTO JTy4a.
OOBsICHEHNE U MOZICTTUPOBAHUE COTHEUHOTO U JIYHHOT'O
BaTMCHMH.

MccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUS CBETOBOTO
llyda OT yrJjia naJieHus.

M3ydeHue cBOMCTB N300paXKeHNs B TUIOCKOM 3epKalie.
HaouroieHue u 00bSICHEHUE OIBITOB TI0 TOJIYYCHUIO
M300paKeHUI B BOTHYTOM H BBIITYKJIOM 3€pKajiax.
HaouroieHre u 00BSICHEHHE OIBITOR 110 IIPEIOMIICHUIO
CBCTA HaA rpaHHue pa3HI/IT-IHBIX Cpejl, B TOM YHCJIC OIIBITOB
C IIOJIHBIM BHYTPEHHUM OTPaKEHUEM.

[MccrnenoBanue 3aBUCUMOCTH YIJIa MPEIOMIIEHUS OT yria
MaieHusi CBETOBOI'O JIyda Ha TPaHUIIE «BO3AYyX—CTEKIION.
Pacnio3HaBaHue SIBJICHUI OTPAKEHUS U ITPETOMIICHHUS
CBETa B ITIOBCEIHEBHOM XM3HHU. AHAJIN3 U 00bSICHEHUE
SIBIIEHUSI ONITUYECKOT 0 MUpaXka.

PerieHue 3aJ1a4 € MUCIOJIB30BAaHUEM 3aKOHOB OTPAXKEHUS
Y MIPEJIOMJICHUS CBETA.

4.2

JIMH3BI 1
ONTHYECKHE
NpUOOPLI

[Tomydenmne n300pakeHuH C MTOMOIIBI0 COOMPAIOIIEH 1
[pacceuBaroIIeH JIMH3.

Onpenenenrie (POKYCHOTO PACCTOSIHHS M ONITUYECKOM
CHJIBI COOMPATOIIEH JTHMH3EIL.

IAHAIIU3 YCTPOICTBA U MPUHLUIIA ACHCTBUS HEKOTOPBIX
ONTHYECKUX IPUOOPOB: (hoToammapaTa, MUKPOCKOIA,
reneckorna (MC — Ouomorusi, aCTpOHOMHUS ).

IAHaTN3 SIBIEHUH OIM30PYKOCTH U NaThHO30PKOCTH,
mpuHIAIA AedcTBUS 04KoB (MC — Ouoiorwus).

4.3

Pa3no:xenne
0eJI0ro cBeTa
B CIIEKTP

Ha6J’IIO,I[€HI/Ie 110 pa3JIOKCHUIO Oenoro ceera B CIICKTDP.
Ha6J’IIO,I[€HI/Ie U OOBSICHEHHE OIBITOB I10 IMMOJIYUYCHHIO
Oenoro ceera IIpU CJIOXKCHHUU CBCTA PA3HBIX IIBETOB.
HpOBe,I[eHI/Ie U OOBSICHEHHE OIBITOB I10 BOCIIPUATHUIO
LIBCTAa NPCAMCTOB IIPU UX Ha6J'IIO,I[eHI/II/I Hepe3 NBCTOBLIC

(buIbTPHI (LIBETHBIE OUKH).




Hroro nmo pasaeny
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Pa3nea 5. KBantoBble iBJIeHUA

(17 1)

S.1.

HMcnyckanue
U IOIJIoLeHH e

O06cyxaeHue 1eian onbIToB Pezepdopaa mo
MCCIIEZIOBAHHIO ATOMOB, BBIJIBI)KEHUE THIIOTE3 O
BO3MO)KHBIX PE3yJIbTaTaX OIMBITOB B 3aBUCIMOCTH OT
MPEAIoIaraéMoro CTpOSHHUs aTOMOB, (POPMYJIUPOBaHUE
BBIBOJIOB U3 PE3YJIbTATOB OMBITOB.

OO6CyKaeHne MPOTUBOPEUNH TIIIAHETAPHON MOJIENIA aToMa
1 OCHOBAaHMM JUIs runores3sl bopa o ctanuoHapHbIX
OpOUTaX IEKTPOHOB.

Hab6mroieHue CIIONIHBIX U JIMHEHYAThIX CIIEKTPOB
W3ITY9IEeHUS Pa3TUnIHBIX BemecTB. OObsICHEHHE
ITMHEHYaThIX CIEKTPOBU3ITYYCHHUSL.

http://fipi.ru/otkrytyy-bankzadaniy-dlya-

otsenkivyestestvennonauchnoygramotnosti

5.2

CTtpoenne
aTOMHOTO s1/Ipa

OO6CyXIeHNEe BO3MOXXHBIX THIIOTE3 O MOEISIX CTPOSHUS
siIpa.

OnpeneneHre cocTaBa siep Mo 3aJaHHBIM MAaCCOBBIM H
BapsIOBBIM YHCIIAM H I10 TIOJIOKEHHIO B TIEPHOANYECKOM
cucreme 3meMeHToB (MC — xumus).

IAHaTN3 U3MEHEHUS COCTaBa SIIpa U €ro MOJIOKEHHUS B
MEepUONYIECKON CUCTEME IPH (-PaJMOAKTHBHOCTH
(MC — xumus).

MccneqoBanne TPEKOB 0-9aCTHIT IO TOTOBBIM
hoTorpadusm.

OOHapyXeHHEe H U3MEPEHHEe PaIuaiioHHOTO (oHA C
ITOMOIIIBIO TO3UMETPA, OI[EHKa er0 MHTEHCUBHOCTH.
IAHaTN3 OMONOTMYECKUX H3MEHEHUH, TPOUCXOISTIINX TIOJT
meficTBHEM paauoaKTUBHBIX u3nydeHuit (MC —
OHOIOTHS).

Mcronp30BaHUE PATNOAKTHBHBIX U3TYICHUH B METUITIHE
(MC — Ouonorwusi)

5.3

A nepubie
peakuuu

Pemenne 3a1a4 € UCIIOJIb30BAHUEM 3aKOHOB COXPAHCHUA
MACCOBBIX U 3apAA0BbBIX YHCCII HA OIPCACICHUC
PE3YJIbTATOB AACPHBIX peaKHHﬁ; aHaJIn3 BOBMOXHOCTH
IMJIN HEBO3MOKHOCTHU ﬂ,[[epHOfI pCakuuu.

OLIGHKa OHEPruu CBA3U AA€p C UCIIOJIb30BAHUEM




(hopmyInel DHHIITEHHA.

O0cyx)aeHne MepcreKTHB UCIIOIb30BAHUS YIIPaBIISEMOTO
TEpMOsIIEPHOT O CHHTE3A.

O0cyx)aeHre MPEeUMYILECTB U IKOJIOTHUECKHX MPOoOIIeM,
CBSI3aHHBIX C sifiepHOl sHepreTukoir (MC — sKojorus).

11O ITPOI'PAMME

HToro nmo pasnesry 17 1 3
6. IToBTOPUTEILHO0-00001IaI0 U MOAYJIB (9 4)
6.1 Cucremaruzanus 9 2 BoimonHeHne yaeOHBIX 3aaHNi, TPEOYIOINX
1 00001IeHNE IMEMOHCTPALN KOMITETEHTHOCTEH, XapaKTEePU3YIOLITHX
MPEAMETHOT O €CTECTBEHHOHAYYHYIO TPaMOTHOCTD:
COJZIepIKaHUS - TPUMEHEHHUs TIOTyYEeHHBIX 3HAHUHN JIJIsl HAYYHOT'O
W OIIbITA JIesI- 00BsCHEHUST (PUBUUECKHX SIBIICHUN B OKPYKAIOIIECH
TENEHOCTH, MPUPOJIC ¥ TIOBCETHEBHOM JKU3HHU, 2 TAKXKE BBISIBIICHUS
probdpe TEHHOTO (hM3MYECKIX OCHOB PsAJIa COBPEMEHHBIX TEXHOJIOTHIA,
[pH N3yICHUH - IPUMEHEH U OCBOSHHBIX IKCIIEPUMEHTAILHBIX YMEHHUN
BCEro Kypca ISt MccieoBaHus QU3NYECKUX SBJICHUI, B TOM YHCIIE
(buzuku U1l IPOBEPKU I'MITOTE3 U BBISBIEHUS 3aKOHOMEPHOCTEH.
PeriieHure pacu€THbIX 3a/1a4d, B TOM YHUCIIE
[peIToIaralouX HCIO0JIb30BaHUE (PU3NUECKON MOZIENH U
OCHOBaHHBIX Ha COAEPKaHUU PA3IMUHBIX Pa3JeIoB Kypca
(hU3HKH.
BbImonHeHue U 3a1yrTa rpymnnoBbX WK
MHAWBUIYaJIbHBIX IPOEKTOB, CBA3aHHBIX C COAEPKaHUEM
Kypca (QHU3UKH.
HToro mo pasuery 9 2
OBIIEE KOJIMYECTBO (102 10 24
YACOB
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