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IHHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma o ¢usuke pazpadoTaHa Ha OCHOBE:

1. ®enepanbHblii TrOCYIapCTBEHHBIH 00pa3oBaTeNbHbBI CTaHIAPT OCHOBHOrO oOmIero oOpa3oBaHMA,
YTBEPKACHHBIN IpukazoM MuHucrepersa npocsemenus Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287.

2. Ilpumepnas pabodas mporpamMmma OCHOBHOTO oOmero ooOpasoBanus. Pusmka (it 7-9 kimaccoB
oOpa3oBaTenbHBIX Opranu3anmii). Mocksa, 2021 r.

3.  @enepanbHbIA MepeueHb YYEOHHKOB, PEKOMEHIYEMBIX K HCIOJIB30BAHUIO NMPH PEATH3ALUU HUMEIOIINX
rOCyJapCTBEHHYIO aKKpEAUTAIMIO O00pa30oBaTEIbHBIX IMPOrpaMM HAdaJIbHOTO OOIEro, OCHOBHOTO OOIIEro,
CpeaHero o0Iero o0pa3oBaHus, YTBEPKIACHHBIN MPUKa3oM MUHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoii
®epnepanun oT 20.05. 2020 r. Ne 254 ;

4. TlocranoBnenue ['1aBHOTO rocyapcTBEHHOIO caHuTapHoro Bpada Poccun ot 28.09.2020 Ne CII 2.4.3648-
20, Canurapsble npaBuia [ 1aBHOro rocyaapcTBeHHOro caHutrapHoro Bpaya Poccun ot 28.09.2020 Ne 28 O0
yrBepxkaeHun caHuTapHbix mnpasun CII 2.4.3648-20 "CaHuTapHO-3IUAEMUOJIOTUYECKHE TpPEOOBAHUS K
OpraHu3aIsM BOCIIUTAHUS U O0YYEHUs, OTAbIXa M 037J0POBJICHUS ICTEH U MOJIOJCKH"

5. Tlonoxkenue o padoueit mnporpamme negarora MKOY «Ycrb-Mocuxunckas COL

6.  YueOnsni mman MKOVY «Ycth — MocuxuHcKast cpeiHsisi o0meo0pazoBaTenbHast mkona» Ha 2022-2023
y4eOHBIN TOI;

7. Kanennapusiii yueOnsbiit rpadpuk MKOY «Ycerh — Mocuxunckas cpegasis 001meoopazoBaTenbHast IKoIa» Ha
2022-2023 y4eOHbIii TO;

Pa6ouas mporpamma juia 7,8 kiacca coctaBieHa Ha 34 yueOHBIX Hellesb 0 2 yaca B Hefelto, o001t o0bem 68
4acoB B roji, I 9 kiacca 1o 3 Jaca B HeAelro, oomuii oo0beM 102 yaca B roJ.

7 KJIacc: KOHTPOJBHBIX paboT — 4, JTabopaTOPHBIX paboT — 6, 8 Ki1acc- KOHTPOJILHBIX PabOT — 2, 1a0OPATOPHBIX
pabot — 7, 9 Kiacc- KOHTPOJBHBIX paboT —5, mabopaTopHBIX padoT —12

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «®U3HUKA»

Kypc pusukn — cuctemoobpa3yromuii yis eCTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB, MOCKOIbKY
(br3UYeCcKue 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMUEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusnyeckoit reorpadueii. Dusnka — 3TO MpeaAMET, KOTOPHIN HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUpPa, HO U MPEAO0CTaBIIsIeT Hanbojee ssCHble 00pa3libl MPUMEHEHUS! HAyYHOTO
MeTO/1a TO3HaHUs, T.€. croco0a MOoJIy4YeHHsl TIOCTOBEPHBIX 3HaHMil 0 mupe. Hakonen, ¢puszmka — 310
MpeIMeT, KOTOPbIN HapsALy C IPYrUMH €CTeCTBEHHOHAYYHBIMU IIPEeIMETaMH JIOJDKEH J1aTh MKOJIbHUKAM
Mpe/icTaBJIeHHe 00 YBJIEKATEIbHOCTH HAyYHOTO HCCIIEI0BAHUS U PAJJOCTU CAMOCTOSITEIbHOTO OTKPBITHUS
HOBOTO 3HAHHUS.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hopMHUPOBaHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM MaccChl 00yJaromuxcs,
KOTOpBIE B IaibHEHIIIEM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cepax nestenbHocTu. Ho He MeHee
BAYKHOM 3a/1a4eil SBJIS€TCS BBISIBICHHUE U TIOJITOTOBKA TAJAHTIIMBBIX MOJIOBIX JIIOJCH TSI IPOIOJKEHUS
o0Opa3oBaHus U JalbHENIIEH MpoQeccuOHATbHOM IEATEIbHOCTH B 007aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUH U CO3JJaHUH HOBBIX TeXHOJOTUH. COTIacHO MPUHITOMY B MEXIYHAPOJAHOM COOOIIEeCTBE
onpeneneHuto, «EctecTBeHHOHAyYHAs! TPAMOTHOCTh — 3TO CLIOCOOHOCTH UeI0BeKa 3aHUMATh aKTHUBHYIO
TPaXXTAHCKYIO MO3UIIMIO MO0 0OIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMU, U
€ro rOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HieAMHU. HaydHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBATh B aQpTyMEHTUPOBAHHOM OOCYKJIEHUHU TIPOOIIEM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TPEOYeT OT HETO CIEAYIOIINX KOMIETEHTHOCTEH:

— HAY4HO OOBSCHATH SBJICHHAA,
— ONCHHUBATh U IIOHUMAaTb 0COOCHHOCTHU HAay4YHOI'O UCCJICOOBAaHMA,

— HHTCPpHNPCTUPOBATH JAHHBIC U UCIIOJIb30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId IMOJTYUCHUA BEIBOIOB.



N3zyuenne pu3nku cnocoOHO BHECTH PEIIAIOINi BKIA B (POPMHUPOBAHUE €CTECTBEHHOHAYYHON
IPaMOTHOCTH OOYYaIOIMINXCS.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Lenu u3ydyenus (U3MKKU HA YpOBHE OCHOBHOTO 0011ero oOpa3oBanus onpezaeneHs! B Konnenuun
npernoaaBaHus yueoHoro npeamera «®dusuka» B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu,
peayn3yoUMX OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKIEHHOU perenruem Kosierun
MunncrepcerBa npocenienus Poccuiickoit @enepanym, npotokoit ot 3 gexadpst 2019 r. Ne [TIK-4BH.

Lenu n3ydenus GU3nKu:

— TpUOOpPETeHHE UHTEPECa U CTPEMIICHHUS O0YJaIOIUXCsl K HAYYHOMY U3YUSHHIO TIPUPOJIHI,

Pa3BUTHUC UX UHTCIIJICKTYAJIbHBIX H TBOPYCCKUX CHOCO6HOCTCﬁ;

— Pa3BUTHUC HpeILCTaBJ'ICHI/II\/'I 0 HAYYHOM MCTOJC MO3HAHUSA U q)OpMHpOBaHI/IC HCCICA0BATCIIBCKOTO

OTHOIICHUA K OKPYKAIOIIUM SABJICHHUAM,



— (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3ydeHHs OCHOB CTPOCHUS MaTepUU U
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O poJId (PU3UKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHH;

— Ppa3BHUTHE MPEICTABICHUI 0 BO3MOXXHBIX chepax Oymaymiei mpodeccrHoHanbHON NesITeNbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIIEMY OOYYEHHUIO B TOM HAIIPABJICHUH.

JlocTmkeHue ITUX 1eIei Ha yPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00SCIICUNBACTCS PEIICHUEM
CIIEIYOLIMX 3a/1ay:

— TpHOOpETEHUE 3HAHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYCCKUX, TETUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— MnpuoOpeTeHrne YMEHUIN OMMCHIBATh U OOBSCHATHh (PU3NYECKUE SBICHUS C UCTIOJIb30BAaHUEM
MOJIyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUs MTPOCTEUIITNX PACUETHBIX 33/1a4 C UCTIOIb30BaHUEM (DHU3HUUECKUX

MOHGHCﬁ, TBOPUYCCKUX U NMPAKTUKOOPUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUH HaOII0AaTh MPUPOJAHBIE SIBICHUS U BBITOJIHSTH OIBITHI, JAOOpaTOpHbIE pabOThI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BaAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— O0CBOCHHUE MPUEMOB paboThI ¢ nHPOpMaIuen GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHPOPMAIIHIO O

COBPEMECHHBIX JOCTUKCHUAX (i)I/ISI/IKI/I, AHAJIM3 U KPUTHYCCKOE OLICHNBAHUEC I/IH(l)OpMaHI/II/I;
— 3HAKOMCTBO €O cepamu podecCuoHaTbLHOM NeATeTbHOCTH, CBA3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PH3UIECKOH HAYKH.

MECTO YYEBHOI'O IPEAMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 (usuka sBasieTcss 00s3aTENBHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. JlaHHas mporpamMma npearycMaTpuBaeT u3ydeHue pu3nku Ha 6a30BOM YpOBHE B
00béme 238 4 3a Tpu rosia 0OydeHus 1o 2 4 B Hesledo B 7 U 8 ki1accax ¥ 1o 3 4 B Heeno B 9 kimacce.



COJAEP)KAHME YYEBHOI'O IPEJIMETA

7 KJIACC

Paszjnen 1. ®usuka u eé posib B NO3HAHUM OKPY:KAIOLIEr0 MUpa

®du3nka — HayKa 0 PUPOJEC, U3ydaeT (PU3NIECKHUE SIBIICHUS: MEXaHUYECKHE, TETUIOBEIE, AIEKTPUICCKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenmuuHbL. M3mepenne pusmueckux ennand. Ousndeckue mpuodopsl. [TorpenrHocTs
U3MepeHunil. MexayHapoHas cucTeMa eIMHULL

Kak ¢u3uka u apyrue eCTeCTBEeHHbIE HAYKH U3YYaloT MPUPOAY. ECTeCTBEHHOHAYYHBIN METOI IIO3HAHUS:
HaOJI0/ICHNUE, IIOCTAHOBKA HAYYHOTO BOTIPOCA, BEIIBIIKCHUE THITOTE3, IKCTICPUMEHT 110 TIPOBEPKE TUIIOTE3,
oObsicHeHne HabI0aaeMoro siBiieHust. Onucanne pu3ndecKux sBICHUH C MOMOIIBIO MOJIENICH.

JdeMoHcTpauuu
1. MexaHI/I‘-ICCKI/IG, TCIIJIOBBIC, DJICKTPUYICCKUEC, MAIrHUTHBIC, CBETOBBIC SABJICHHA.

2. ®u3ndeckue MpUOOPHI U MPOIIEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM U II(PPOBBIM IPHOOPOM.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenue EHBI JEICHUS TIKATbl WU3MEPUTEILHOTO Tprbopa.

2. I3mepeHune paccTOsHAN.

3. U3mepenne 00bEMa )KUIAKOCTH U TBEPIIOTO TEIA.

4. OnpeneneHue pa3MepoB MaJbIX Tell.

5. U3mepenune TemmepaTypbl PH TTOMOIIH KUIKOCTHOTO TEPMOMETPA M JATIYUKA TEMIIEPATYPHI.

6. [IpoBeeHne MCcCIe0BaHUS IO MMPOBEPKE THUIOTE3bI: JATLHOCTh MOJIETA MApHKa, IMyIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIEHUSI 0 CTPOEHHH BelllecTBA

CrpoeHue BeliecTBa: arToMbl U MOJIEKYJIbI, UX pazMepbl. OTBITHL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BemecTBa. ONbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>xenue yactuil Beniecta. CBsi3b CKOPOCTH ABUKEHHS YacTHIl ¢ TeMrepaTypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBrue 4acTuIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOEHHUE ra30B, KUIKOCTEH U TBEPABIX (KPUCTATUINYECKUX) Tell.
B3aumocBs3b Mex/1y CBOWCTBaMU BEIIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSIX U X aTOMHOMOJIEKYISPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMOCBSI3b MEX Iy CBONCTBAMU BEILIECTB B
Pa3HbIX arperaTHhIX COCTOSHUSAX U UX AaTOMHOMOJIEKYJIAPHBIM cTpoeHreM. OcOOEHHOCTH arperaTHbix
cocTosiHui BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOJIBI.

JdeMoHcTpanun

1. Habnionenne OpOYyHOBCKOTO JBHXKEHUSI.

2. Habmonenue nuddysuu.

3. HabOimoienue siBJCHHMA, 00BSACHSIONIMXCS MPUTKCHHUEM WM OTTAIKHBAHUEM YaCTHI] BEIIECCTB.

JlabopaTopHbie padoThI U ONBITHI

1. Ouenka auaMeTpa aToMa METOI0M PAIOB (C HCTOIb30BaHHeM QoTorpaduii).
2. OnbITH IO HAOTIOJICHHUIO TETIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OnbITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYISIPHOTO MPUTSHKCHHUSL.

Paznen 3. /IBu:KeHHE M B3aNMO/IeiliCTBHH

Mexanuueckoe aBuxkeHue. PaBHoMepHOe U HepaBHOMepHOe BMkeHHe. CKopocTh. CpeliHsst CKOPOCTh TPU
HEPaBHOMEPHOM JBM>KEHUU. Pacu€r myTu U BpeMEHHU IBMKEHUs. PABHOMEPHOE U HEPABHOMEPHOE JIBU -
xenue. CkopocTb. CpeHsisi CKOPOCTh MTPU HEPABHOMEPHOM JABMKEHUU. Pacuér myTu U BpeMeHH JIBUKEHHUSL.



SIBnenue nHepuMU. 3aKOH HHEpLUU. B3anmoeiicTBre Ten Kak IpUuYrMHa U3MEHEHHS CKOPOCTHU JABHKEHUS
tes. Macca kak Mepa nHepTHOCTH Tena. [InmoTHocTs BemecTBa. CBSA3b IVIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B
enuHUIEe 00BEMA BEIIECTBA.

Cuna xak xapakTepucTUKa B3auMoieicTBus Teil. Cuna ynpyrocty U 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBIO JUHAMOMETpA. SIBiIeHUE TATOTeHus U cuiia TsbkecTr. Cuiia TsbkecTu Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocTs. CroxeHue cuil, HallpaBJIEHHBIX 110 0JHOM npsiMoi. PaBHonelicTByromas cui. Cuna
TpeHus. TpeHue CKoJIbKeHUs U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdeMoHcTpanuu

1. HaGmroieHre MEeXaHM9eCcKOTO IBM)KEHUS TeJa.

2. I3Mepenune CKOpoCTH MPSIMOJIMHEHHOTO TBUKEHUS.

3. HabGnronenue siBieHUs! MHEPIIUH.

4. HaGnroneHre M3MEHEHUsI CKOPOCTH TP B3aUMOJICHCTBUM TE.
5. CpaBHEHHE Macc 10 B3aUMOJIEHCTBHUIO TEl.

6. CrioskeHHe CHII, HAalPaBJICHHBIX 110 OJTHOU TIPSIMOH.

JlabopaTopHble padoThI U ONBITHI

1. Onpenenenne CKOPOCTH paBHOMEPHOTO JABMXKEHHUS (IIapuKa B )KUIAKOCTH, MOJIEIN AJIEKTPUUIECKOTO
ABTOMOOWJIS U T. 11.).

2. Onpenenenne cpeTHe CKOPOCTH CKOJIBKEHHS OpYyCKa MITH MIaprKa 10 HAKIIOHHOM TIOCKOCTH.

3. Onpezenenne IOTHOCTH TBEPAOTO TeaA.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTsKeHUs (1eopMaliin) NPyKUHBI OT MPUITI0KEHHON
CHJIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTb CHJIBI TPEHUS CKOJIBKEHMS OT Beca Tejla U XapakTepa
COIPHKACAIOLINXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaByieHue TBEPIABIX TeJl, JKUAKOCTEH U ra3oB

Hasnenue. CriocoObl yMEHbIIIEHUS U YBEIMUEHUS AaBiieHus. JlapieHue raza. 3aBUCUMOCTh JIaBJICHUS ra3a
oT 00béMa, TemnepaTypsl. [lepenaua naBnenus TBEPABIMU TEIAMHU, KUAKOCTAMU U Tazamu. 3akoH [lackans.
[TneBMaTHYecKHe MAIIMHBL. 3aBUCUMOCTD JaBJICHUS KUJIKOCTH OT TIyOHHBI. [ MapocTaTHUecKuii mapaaokc.
CooOmaromuecs cocyabl. [ napaBnuieckrie MEXaHU3MBI.

AtMmocdepa 3emun u atMochepHoe naBieHue. [I[puarHbI CylecTBOBaHUS BO3AYITHON 000JI0YKH 3EMITH.
OmnsiT Toppuuemnnu. M3amepenue atMocdepHOro naBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEeM Mops. [IprOopbl 1715 u3MepeHus atMoc(hepHOro 1aBICHUS.

JleiicTBHE KUAKOCTU U Ta3a HAa MOTPYKEHHOE B HUX Telo. BriTankuBaromas (apxuMe10Ba) cuiia. 3aKoH
Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JdeMoHcTpanun

. 3aBUCUMOCTb JJaBJICHUs I'a3a OT TEMIIEPATYphI.

. [lepenaua naBieHus )KUJKOCTBIO U TA30M.

. Coobmaromiuecst CoCy/bl.

. 'mnpaBnnueckuii pecc.

. [IposiBnenue aericTBus aTMOC(hEpHOTO JaBICHUS.

. 3aBUCUMOCTD BBITATKUBAOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUKOCTH.

~N o OB W DN e

. PaBeHCTBO BHITAJIKMBAIOIIEH CHUIIBI BECY BBITECHEHHOM JKUJIKOCTH.
8. YcioBue maBaHus TeJ: IJIaBaHUE WUIU IMOTPY’KCHUC TCJI B 3aBUCUMOCTU OT COOTHOIICHU IJIOTHOCTEN
TCIa U XKUJIKOCTH.

JlabopaTopHbie pad0ThI U ONBITHI
1. UccnenoBaHue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B KUIAKOCTh YaCTH Tela.



2. OnpezeneHre BBITAIKUBAIOIIEH CUJIBI, ICWCTBYIONIEH Ha TEJO, MOTPYKEHHOE B )KUKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIEH CHUJIBI, ICWCTBYIONIECH Ha TEJIO B )KUAKOCTH, OT MACCHI TeJa.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, IEHCTBYIOIIEH HA TEJIO B JKUIKOCTH,
0T 00bEMa MOTPYKEHHOH B )KUIKOCTH YACTH TEJa U OT IJIOTHOCTH KHUJAKOCTH.

5. KoHcTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHUE JIOJKU U OIIPEEIIEHUE €€ IPy30I0 bEMHOCTH.

Pa3nen 5. PaGora u MmomHoOCTh. JHEprus

Mexanudeckast padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs MI0cKocTh. IIpaBuiio paBHOBecus pbruara. [Ipumenenue
MpaBUJia paBHOBECHUS pbluara K 0J0Ky. «3oi0Toe rnpaBuiio» Mexanuku. KIIJI mpocTeix MexaHM3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprust. Kunernueckas u noreHuanpHas sHeprus. [Ipespaiiienue ogHOro Buja

MEXaHUYECKOH HEPTUU B Jpyroil. 3aKOH COXpaHEHUS YHEPTHH B MEXAHUKE.

JdeMoHcTpauuu
[IpuMepsl MPOCTBIX MEXAHU3MOB

JlabopaTopHbie padoThI U ONBITHI

1. Onpenenenue paboThl CUIIbI TPEHUSI P PABHOMEPHOM JIBHYKEHUU TeJla 10 TOPU30HTAIbHON
ITOBEPXHOCTH.

2. UccnenoBanue ycIOBU paBHOBECHS phIyara.

3. Nzmepenne K11/ HakITOHHOM TIIOCKOCTH.

4. N3yueHue 3aKoHa COXpaHEHHs] MEXaHUYECKOI SHEPTUH.

8 KJIACC

Paznen 1. TenuioBble AB1eHUA

Monenu TBEPIOTO, KUAKOTO U Ta3000pa3HOT0 cOCTOsIHUM BeecTBa. Kpucrannnyeckue u aMmopQHble Tena.
OObsicHEHNE CBOMCTB Ta30B, KUIKOCTEH M TBEPABIX TEJ HA OCHOBE MOJIOKEHUN MOJIEKYISIPHO -KHHETHIECKOM
teopun. CMayrBaHUE U KaIWJUIIPHBIE ABJIEHUS. TernoBoe pacuiupeHue u ckaTue.

Temmnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TETIOBOTO JIBUKEHHS YACTHII.

Buytpennsis sneprusi CriocoObl H3MEHEHUS BHYTPEHHEH SHEPIUH: TeIUIonepeada u copepiieHrne paboThl.
Bunel Tenonepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3TyUCHHE.

KonunuecTBo TemnoThl. Y aenbHas TEIIOEMKOCTh BellecTBa. Ternaoo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHenue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHNe KPUCTANIMYECKUX BEUIECTB. Y IeIbHAs
tertoTa ruiaBsienus. [TapoodpazoBanue u konneHcanus. Mcmapenne (MC). Kunienne. Y nenpHas Temiora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOc(epHOro naBieHus. BiaxxHOCTh Bo3Iyxa.

DHeprus TOIUIMBA. Y JeJIbHAs TeIIOTa CTOpaHHUsl.

[Tpunnuner padote! TemnoBbix aeurareneii. KI1J[ temnoBoro neuratens. TemnoBsie ABUTATENN U 3aIUTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHHs U TPEBpaIleHHs SHEPTUuu B TeIIoBbIX mpoueccax (MC).

JdemoHcTpaumuu
1. Habnronenne OpOyHOBCKOTO JBHXKEHUS
. Habmonenue nuddys3un
. Habmronienue siBieHuit cMauMBaHus U KallWJUIIPHBIX SBICHUIN
. Habmroienue TemnoBoro paciuiipeHust Tel
. I3MeHeHne naBieHus ra3a npu u3MeHeHNH 00bEMa 1 HarpeBaHUU WA OXJIAXKICHUH
. [IpaBuna u3mepeHus TeMieparypbl
. Bunel Ternonepenaun
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. OxJnaXx7ieHre npu COBEPIICHUN pabOThI



9. HarpeBanue npu cCOBEpIICHUN padOTHl BHEITHUMHU CHIIAMH
10. CpaBHeHHE TETIIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. Habmronenue KUmneHus

12 .HaGxnroneHue moCTOSTHCTBA TEMITEPATYPHI PH TIIABICHUH
13. Mopenu TeIIoBBIX JBUTaTENeH

JlabopaTopHble padoThI U ONBITHI

1. OnbITHI IO OOHAPYKEHUIO JCHUCTBHS CHIT MOJICKYISIPHOTO MTPUTSHKECHUS

2. OnbBITHI IO BRIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM HITH caxapa

3. OnbITH IO HAOMIOICHHUIO TETNIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEI

4. OmnpeneneHue 1aBleHUs BO3Ayxa B OaJUIOHE MITIPHUIIA

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTb JTABJICHUS BO3/yXa OT €ro 00bEMa M HarpeBaHUs WIH
OXJTAXKJCHUS

6. [IpoBepka TUMOTE3bI IUHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIONKA KHUIKOCTH B TEPMOMETPUICCKON TpyOKe
OT TeMIIepaTyphl

7. HabmoeHue u3MeHeHusl BHYTpEHHEH SJHEPTHH Tea B pe3ysibTaTe TeryIonepeaayl U paboThl BHEITHUX
cuI

8. UccnenoBanue sBICHUS TEIII000MEHa MTPU CMEITUBAHUN XOJIOTHOW M TOPSTYEH BOIBI

9. Onpenenenne KOJIMYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJION TP TEIIIOOOMEHE C HarpeThiM
METAJTUYECKUM IIHITUHIPOM

10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA

11. MiccnenoBanue mporiecca HCapeHust

12. Onpenenenre OTHOCUTEILHOM BIQXKHOCTH BO3TyXa

13. Onpenenenue yaeabHOM TEMIOTHI IIABJICHUS JIbJIA

Pa3nen 2. DiiekTpuyecKkue U MATHUTHBIE SIBJICHUSA

DnekTpuzaius Tei. [[Ba poaa snekTpuyeckux 3apsaaoB. B3anmoaeiicTere 3apsskeHHBIX Tedl. 3akoH Kymona
(3aBUCHMOCTD CHJIbI B3aUMOICUCTBHUSA 3apSKEHHBIX TEJI OT BEJIMUMHBI 3apSAJ0B U PACCTOSIHUSI MEXKY TEJIaMHu).

DnexTpuueckoe nosie. Hanpssk€HHOCTD 3NeKTprueckoro nojs. [IpuHiun cynepno3uium MeKTpUIecKuX
MoJieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DIeMeHTapHbIN ekTpuueckuit 3apsia. Ctpoenue aroma. [IpoBogHuku
U JUDJICKTPUKH. 3aKOH COXpAaHEHUS SJIEKTPUUECKOT0 3apsa.

DneKTpUYECKUi TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOTO TOKa. MICTOUHUKH MOCTOSTHHOTO TOKA.
JleicTBHS 9JEKTPUUYECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUYECKHU TOK B KHUIKOCTAX
U razax.

Onexrpuueckas uenb. Cuia Toka. DiekTpuueckoe HanpsbkeHne. ConpoTHBIICHHUE TPOBOAHUKA. Y IEIBHOE
COMpOTHBIIEHHUE BellecTBa. 3akoH Oma ains yyactka nenu. [locienoBaTtensHoe U napayuieIbHOE COeTMHEHUE
MIPOBOJHHUKOB.

PaGota u MouTHOCTE AneKkTpudeckoro Toka. 3akoH Jxoyns— JleHna. DiaexTpuyeckue enu U NoTpeduTenu
ANIEKTPUYECKOii SHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[TocTrosiHHbIE MarHuUTHl. B3anMoeiicTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe mnosie. MarHuTHoe mosie
3eMIIM U €T0 3HAaYeHHUE AJIs1 )KU3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJie 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHne 3eKTPOMarHuToB B TEXHUKE. [[eficTBHe MarHUTHOTO MOJIsI HA IPOBOJIHUK C TOKOM.
DNeKTpOoABUTATENb TOCTOSIHHOTO TOKA. Mcronb30BaHUE 3JIEKTPOABUTATENEH B TEXHUUYECKUX YCTPOUCTBAaX U
Ha TpaHCIOpTE.

Omnswitel @apanes. SABnenue snekTpoMarHuTHON HHAYKIMH. [IpaBuno Jlenna. Dnexktporenepatop. CrocoObt
MOJIy4EHUS NIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTHH.



JdeMoHcTpanuu

1. Dnexrpuzauus ten

JIBa posa 2JIEKTPUUECKUX 3apsiI0B U B3aUMO/ICHCTBUE 3aPSKEHHBIX TEJ
YCTpOoUCTBO U AEHCTBUE JIIEKTPOCKOIIA

DnexTpocTaTuuecKas HHAYKIUS

3aKOH COXpaHEHHUs ANEKTPUUECKHUX 3apsi/ioB

[TpoBOAHUKY U JUAIEKTPUKH

MonenrpoBaHue CUJIOBBIX JTUHUH 3IEKTPUUECKOTO MO

HcTOoYHMKH TOCTOSHHOTO TOKa
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JIeNCTBHS DIIEKTPUIECKOTO TOKA
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. DIEKTPUUECKHUI TOK B )KUJIKOCTH
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. ['a30BBIN pa3psn
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. I3Mepenue cuibl Toka aMIepMeTpoM
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. I3MepeHnue 3IIeKTpUYeCKOro HaIpsKEHUSI BOJBTMETPOM

H
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. Peocrar n mara3uH conpoTHBICHUN
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. B3zaumoericTBre MOCTOSTHHBIX MATHUTOB
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. MO}IGJ’II/IPOBaHI/Ie HEBO3MOXHOCTH pa3JICIICHUA ITIOJIIOCOB MAarHuTa

[EY
\l

. MO}ICJ’[I/IpOBaHI/Ie MAarHATHBIX ITOJIEW MOCTOSHHBIX MarHUTOB

[EY
oo

. OneIT Opcrena

[EY
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. MaruuTHOE noJie TOKa. DJIEKTPOMATrHUT

20. JleiicTBME MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM

21 DneKkTpoABHTaTeNh TIOCTOSHHOTO TOKa

22. VccnenoBanue sIBIEHUS 2JIEKTPOMArHUTHON MHAYKIIUU

23. OnbiTel Dapages

24. 3aBUCHMOCTb HalpaBJICHUs MHIYKIIMOHHOTO TOKa OT YCJIOBHI €ro BO3HUKHOBEHMSI
25. DIIeKTporeHepaTop MOCTOSTHHOTO TOKA

JlaGopaTopHblie padoThI M ONBITHI

1. OnbIThl 10 HAGMIOACHUIO AIIEKTPU3ALIUN TEJI UHAYKIUEH U MPU CONMPUKOCHOBEHUHU
HccnenoBanue neiCTBUS SJIEKTPUUECKOTO TOJIS HA IPOBOJAHUKH U AUAJIEKTPUKH
CO6opka u mpoBepka padOThI JIEKTPUUYECKOI 1IN MOCTOSTHHOTO TOKA

N3mepenue u perynupoBaHue CUJIbl TOKa
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V3MepeHue u peryimupoBaHue HaIPSHKEHUS

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U
HaNPSHKCHUS HA PE3UCTOPE

7. OmnbIThI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTUBIICHUS MPOBOIHUKA OT €r0 JUIUHBI,
TUTOIIA/M MTOTIEPEYHOT0 CCUCHHS U MaTepHrasa

8. TlpoBepka mpaBuiia CIOXKESHUS HANPSHDKCHUH MTPH TIOCIIEIOBATEIILHOM COCTMHCHUU JIBYX PE3UCTOPOB

9. TIlpoBepka nmpaBuia JUIsl CUIIbI TOKA MPU MAPATIEIEHOM COSAMHEHUN PE3UCTOPOB

10. Onpenenenue paboOTHI SAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP

11. OnpeneneHue MOITHOCTH SIEKTPHUUECKOTO TOKA, BBIIEISIEMOM Ha pEe3UCTOpe

12. ViccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JaMIOUKYy, OT HANpsHKeHUsI Ha Hel

13. Onpenenenue KI1J[ narpeBarens

14. ViccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSTHHBIX MarHUTOB

15. V3yueHne MarHuTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB MPHU X 00bEINHEHUU U pa3eIeHUN

16. VccnenoBanue ACMCTBUSI AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEINIKY



17. OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTH CHJIBI B3aUMOACHCTBUS KaTYIIKU C TOKOM U MarHUTa OT
CHJIBI TOKA W HANpaBJICHHUS TOKA B KaTyIIKE

18. V3yueHue neHCTBUS MAarHUTHOTO TIOJIsI HA TPOBOJAHUK C TOKOM

19. KonctpyupoBanue u u3zydeHHe pabOTHlI 3JIEKTPOIBUTATEIS

20. N3mepenne KITl anexTpoaBuraTeaIbHON yCTaHOBKH

21. OnBITHI 1O UCCIICAOBAHUIO SIBJIICHUS JIEKTPOMArHUTHON MHTYKIIMU: UCCIIEI0OBAaHIE U3MEHEHUI

SHAYCHHA U HAIIPABJICHUA MHAYKIMOHHOI'O TOKA.

9 KUIACC

Paznen 1. Mexannyeckue siBJeHHS

Mexannueckoe aBuxkeHne. MarepuaibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOTO
JIBH>KeHUs. PaBHOMEpHOE NpsSIMOJIMHENHOE ABMKEeHHE. HepaBHOMEpHOE MPSIMOJIMHENHOE JBUKECHUE.
CpenHss 1 MTHOBEHHAs! CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUKEHHH.

Yckopenue. PaBHOoyckopeHHOE npsiMonuHelHOe aBmxkeHue. CBo6oiHoe nagenue. OnbITel [amues.

PaBHOMepHOE ABIKEHUE O OKpYKHOCTH. [lepron u yactota oOpamienus. JInneliHas 1 yriaoBasi CKOPOCTH.
LlenTpocTpeMuTenbHOE YCKOPEHHUE.

[IepBeiit 3ak0oH Herotona. Bropoit 3akon Hetotona. Tperuit 3akon Herotona. [Ipuniun cynepnoznnmn
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUs: cuiia TpeHUS CKOJIBKEHUS, CUJIa TPEHUS MOKOS, IPYTHE BUJIbI
TpEHUS.

Cuna TsKeCTH M 3aKOH BCEMHPHOTO TATOTEHHUS. Y CKOpeHUe CBOOOIHOTO MaJieHus. JBrkeHune niaHet
Bokpyr Connua (MC). [lepBast kocmuueckas ckopocTs. HeBeCOMOCTb 1 IIEpErpy3KHu.

PaBHOBecue maTepuanbHON ToOUKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO TeNa ¢ 3aKPETUIEHHOM
OCbI0 BpanieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec tena. U3Menenne nmnynbca. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
newkenue (MC).

Mexannyeckasi pabota u MOITHOCTb. PaboTa cuit TsbkecTu, ynpyroctu, TpeHust CBsi3b SJHEPTUu U pabOThI
[loTreHumanpHas S3HEPrUs Teia, NOAHATOIO HaJl HIOBEPXHOCTHIO 3eMid. [loTeHIManbpHas sHEprus CxaToi
npyxxuHbl. Kunetnueckas sHeprusi. TeopeMa 0 KHHETHUECKOW 3HEPrUH. 3aKOH COXPAaHEHUsI MEXaHUYECKON
SHEPrUH.

JdemoHcTpauuu

HaGnronenne MexaHM4eCcKoro ABUKEHUS TeJIa OTHOCUTEILHO Pa3HBIX TEJl OTCUéTa

CpaBHeHUeE MyTel U TPACKTOPHIl IBUKEHUS OJJTHOTO U TOTO K€ TeJIa OTHOCUTENFHO Pa3HBIX TN OTCUYETa
N3mepenune ckopoCcT U YCKOPEHHUS MPSMOIUHEIHOTO JBUKCHUS

HccnenoBanue mpU3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHUS
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HaGnronenue 1BuXeHUs Tea MO OKPYXHOCTH
6. HaGmoieHne MexaHM4eCcKuX sIBJICHUH, MPOUCXOAAIINX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBM’KEHHH OTHOCHUTENIbHO KaOuHeTa (pU3NKU
7. 3aBUCHUMOCTb YCKOPEHHS Tejla OT Macchl Teja U IeHCTBYIOIIEH Ha HEro CUJIbI
8. HaluoneHne paBeHCTBa CUIT IIPU B3aUMOJICHCTBUM TeJl
9. M3meHeHue Beca Teja MpH YCKOPEHHOM JBHKEHHH
10.I1epenava ummysbca Ipyu B3aMMOJEHCTBUH TET
11.ITpeoOpa3oBanust SHEPTUU MTPU B3aUMOICHCTBUHU Tell
12.CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUI
13.CoxpaneHne uMIyJbca Mpu aOCOTIOTHO YIPYTroM B3aMMOACHCTBUH
14.HaGmntoieHre peakTUBHOTO JIBU)KEHUS



15. CoxpaHeHHnEe MEXaHUYEeCKON SHEPrUuH NpH cBOOOTHOM NaICHUH
16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NPHU ABWKEHUU TeJla MO JCHCTBUEM NPYKUHBI

JlabopaTopHble padoThI U ONBITHI

1. KoncrpyupoBaHue TpakTa IJisl pa3roHa U JalbHEHIIero paBHOMEPHOTO JBIKEHUS IApUKa HITH
TEIJICKKHI

2. OrmpeneneHue cpeaHel CKOPOCTH CKOJIBKEHUS OpyCKa MU IBWKECHHUS IIapHKa 110 HAaKJIOHHOU
TUIOCKOCTH

3. Ompenenenue yCKOpEHHs Tela IIPU PAaBHOYCKOPEHHOM JBIKEHHH 0 HAKIIOHHOH MJIOCKOCTH

4. ViccnenoBaHWE 3aBUCHMOCTH ITyTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JIBIKCHHUHU 0€3 HayaIbHOH
CKOpPOCTH

5. IIpoBepka runoTe3sl: €Ciy NPy PaBHOYCKOPEHHOM JIBUKCHUU 0€3 HA4YaIbHOW CKOPOCTHU ITYTH OTHOCSTCS
KaK psiJi HEUETHBIX YHCEIN, TO COOTBETCTBYIOIINE TPOMEKYTKA BPEMEHU OTMHAKOBHI

6. VccnenoBaHne 3aBUCHMOCTH CHITBI TPEHHSI CKOJIBKEHHUS OT CHITBl HOPMAJIBHOTO JTABJICHUS

7. Omnpenenenne KOYPPUIIMEHTA TPEHUSI CKOJIbKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenennie pabOTHI CUIIBI TPEHHSI TPH PABHOMEPHOM JBIDKEHHH TeJla 10 TOPU30HTAIBHOM
MOBEPXHOCTH

10.Ompenenenue pabOTHI CHITBI YIPYTOCTH MIPH MOIBEME TPY3a C HCIIOJIb30BaHIEM HETIOABIDKHOTO U
MOABMKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUS SDHEPTUH

Paznea 2. Mexannueckue KoJ1e0aHUs U BOJIHbI

KonebartenbHoe apmkenne. OCHOBHbIE XapaKTEPUCTHKHU KOJIeOaHUil: Tepuo/l, 4acTOTa, aMILIUTY/Ia.
MareMaTuueckuii ¥ Mpy>KHHHBIA MasTHUKU. [IpeBpalenre sHepruu Ipu KoJiedaTeIbHOM JIBUYKCHUU.
3aryxatomue kosiebanus. Beinykennbie konebanus. Pezonanc. Mexannueckue BoJiHbI. CBOMCTBA
MeXxaHW4YecKux BoJH. [Ipo nosibHBIE U nonepedHble BOJIHBL. J[JIMHA BOJTHBI U CKOPOCTH €€ paclpoCTpaHEHUs.
MexaHu4ecKkue BOJHBI B TBEPIOM Telie, ceicMuueckue BosHbI (MC).

3Byk. ['poMKkoCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MIHppa3Byk U yIbTpa3ByK.

JdemoHcTpauuu

1. HaGmronenue kosieOaHMid TE MO/ ACHCTBUEM CHITBI TSDKECTH U CHITBI YIPYTOCTH
2. HabGmonenue kosiebaHui Tpy3a Ha HUTH U Ha MPY)KHUHE

3. HabGmroieHre BBIHYKICHHBIX KOJICOAaHUI 1 pe30HaHCca

4. PacnipocTpaHeHHUE MPOI0JIBHBIX U MONIEPEYHBIX BOJIH (HA MOJICIIN)

5. HaOnroienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKycTHYECKUH pe30HaHC

JlaGopaTopHble padoThI M ONBITHI

1. Onpenenenue 4acTOTHI U MEPUOJIA KOJICOAHUI MATEMATUYECKOTO MasiTHUKA

2. OmnpeneneHne 4acTOTHI U Miepro/ia KoieOaHuil Mpy>KUHHOTO MasSTHUKA

3. UccnenoBanue 3aBUCUMOCTH TIepHoa KojeOaHUH MOIBEIIEHHOTO K HUTH I'py3a OT AJUHBI HUTU

4. VlccnenoBaHue 3aBUCUMOCTH MIepHOa KOoJIeOaHul MPY>KMHHOTO MasiTHHKA OT MacChl rpy3a

5. [IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJieOaHHii rpy3a, MOBEIIEHHOTO K HUTH, OT Macchl Tpy3a

6. OnBITHI, IEMOHCTPUPYIOIIHNE 3aBUCIMOCTD TIEpH0ia KoeOaHu MPyKUHHOTO MasiTHUKA OT MacChl rpy3a
1 KECTKOCTU MPYKUHBI

7. 3mepenue yCKOpeHHs: CBOOOHOTO MaJCHUS

Pasznen 3. 3HeKTp0MaFHHTH06 MOJI€ U JJICKTPOMATHUTHBIC BOJTHbI



DNEeKTpOMarHuTHOE MoJje. DJIEeKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3J€KTpOMarHUTHHIX BOJIH [llkana
JJIEKTPOMAarHUTHBIX BOJIH. MCIIOIb30BaHNE IEKTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoja ceeta. CKOpocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu
1. CBoiicTBa 37I€KTPOMAarHUTHBIX BOJIH

2. BomHOBBIE CBOICTBA CBETA
JlabopaTopHble padoThI U ONBITHI

1. I3yueHue cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOUIbI0 MOOMIIBHOTO Telle(hoHa

Pa3gen 4. CBeToBbIe IBJICHUSA

JlydyeBast moniensb cBera. Mctounuku ceta. [IpsimonuneitHoe pacnipoctpanenue cera. 3atmenust CoyHua u
Jlynbl. OTpakenue cBeta. [lmockoe 3epkasio. 3aKOH OTpakeHUSs CBETA.

[Ipenomnenue cBeta. 3akoH npenomieHus cBera. [loaHoe BHyTpeHHee oTpaxkeHue cBeTa. Vcnosbp3oBanue
IMOJIHOT'O BHYTPCHHET'O OTPAXKCHUSA B OIITUICCKHUX CBETOBOAAX.

Jlunza. Xox myuert B muH3e. OnTuyeckas cucrema oToanmnapara, Mukpockorna u Teneckorna (MC). ['nas3
KaK OINTHYecKasi cucTeMa. bin3opyKocTh U AadbHO30PKOCTb.

Pasnoxxenune 6enoro cseta B criekTp. OnbiTel HploToHa. CrioskeHne CrieKTpaibHBIX [BETOB. Jlucnepcus
CBeTa.

JdeMoHcTpanuu

[IpssMonMHENHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHUil B INIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenominenue cBera.

OnTHYECKUN CBETOBOI.

Xop myueit B coOuparorei JimHs3e.

XoJ ny4yer B pacCerBaIOIIEH JTMH3E.
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[Tonyuenue n300pakeHuit ¢ TOMOIIBIO JIUH3.

9. Ilpunuun aevictBus (oToarnmnapara, MUKPOCKOIa U TE€JIECKOTA.
10.Monens riaza.

11. PaznoxeHue 0esoro CBeTa B CIIEKTD.

12.Tlony4yenue 6e0ro cBeTa MpH CI0KEHUU CBETa Pa3HBIX LIBETOB.

JlaGopaTopHble padoThI M ONBITHI

1. UccnenoBaHue 3aBUCMMOCTH yIJia OTPAXKEHHsI CBETOBOTO JIy4a OT yrja MajaeHHsl.

2. 3ydyeHue xapakTepuCTUK U300pakeHUs IpeIMeTa B IIJIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yIJia MPETOMIICHUS CBETOBOTO JIyda OT yIJia MaJeHHs Ha TPAHUIE «BO3TYX
—CTEKJIIO.

4. TTony4yeHue n300paxeHHil ¢ TOMOIIbIO COOMPAIOIIEH TUH3bI

5. Omnpenenenne HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHIIBI CO OMparoIie JTHH3BI.

6. OMBITHI TIO Pa3I0KEHHUIO OEI0Tr0 CBETa B CIIEKTP.

7. OnBITH IO BOCTIPUATHIO I[BETA MPEAMETOB IIPU WX HAOTIOACHUH Yepe3 IBETOBbIE (PUIBTPHI.

Paszgen 5. KBantoBble iBJIeHHSA
OmnsiTel Peszepdopaa u mraneraprast Moaens atomMa. Mogens atoma bopa. Mcmyckanue u morjomnieHue
cBera aromoM. KBaHThI. JIuHeWUaThie CIEKTPHI.

PannoakTUBHOCTE. AJ'IL(pa, octaur aMMaun3JIydCHUA. CTpOGHI/Ie AaTOMHOTO dapa. HyKJ'IOHHa}I MOACIb



aTOMHOTrO sapa. M30Tomsl.
PannoaxTtuBHble npeBpaiienus. [lepuoa nosypacnana aTOMHBIX SI€Ep.
SnepHble peakyy. 3aKOHbI COXpPaHEHUS 3apsA0BOI0 U MacCCOBOTO YKCEN. DHEPIUs CBSI3U aTOMHBIX SIJIEP.
CBsi3b Macchl U 3Hepruu. Peakiuu cunresa u aenenus saep. Ucrounuku sueprun Cosnua u 38€31 (MC).
SAnepnast sHepreTuka. JlelicTBUs paIuOaKTUBHBIX U3JIy4eHUH Ha KuBble opranu3Mel (MC).

JdeMoHcTpanuu

1. Crektpsl U3ilydyeHus U MOTJIOLIECHUSI.

2. CrieKTpbl pa3InyHbIX T'a30B.

3. CriexTp BOAOpOA.

4. Habmoenue TpekoB B kamepe Buiibcona.

5. PaboTa cuérurka HOHM3UPYIOIINX U3ITY4CHHH.

6. Perucrpanus u3mydeHus: IpupoOIHBIX MUHEPAJIOB U TIPOJIYK TOB.

JlabopaTopHble padoThI U ONBITHI

1. HabnroeHue CriIonHbIX ¥ IMHEHYAThIX CIIEKTPOB U3IIy4EHUS.

2. UccnemoBanue TPEKOB: U3MEPEHHE SHEPTUH YACTHIIBI TIO TOP MO3HOMY ITyTH (110 hoTOrpadusam).
3. U3mepenune paanoakTuBHOTO (DOHA.

IloBTOpHUTEILHO-00001IaK01IUIT MOYJIb

[ToBTOpHUTENBHO-0000IIAIOIINIT MOTYJb PEHA3HAYEH IS CHCTEMAaTH3alMA U 000O0IIECHUS TIPEIMETHOTO
COJIEpKaHUS U OTIBITA JEATETLHOCTH, TPUOOPETEHHOTO TP U3YYEHUU BCETO Kypca (PU3UKH, a TaKXKe JTs
noAroToBKH K OCHOBHOMY TOCYAapCTBEHHOMY dK3aMEHY MO0 (PU3UKE /i1 00YJIArOIINXCsl, BRIOPABIITUX 3TOT
y4eOHBII MpeIMeET.

[Ipu n3ydeHnn JTaHHOTO MOJIYJISI PEATH3YIOTCS U CUCTEMAaTH3UPYIOTCS BUBI IEATEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYNBACTCS TOCTHHKEHUE TIPEIMETHBIX U METANPEIMETHBIX TIJIAHUPYEMBIX PE3yJIbTaTOB
00y4eHus1, GOPMHUPYETCSI €CTECTBEHHO-HAayYHasi FPAMOTHOCTh: OCBOEHHE HAYYHBIX METOIOB UCCIICTOBAHMS
SIBJICHUH TIPUPOBI U TEXHUKH, OBJIAJICHUE YMECHUSMU OOBSICHATH (PU3UUYCCKUE SBIICHUS, TPUMEHSIS
MOJTyYCHHBIC 3HAHUS, PEIIaTh 3a7a41, B TOM YHCJIC KAUeCTBEHHBIC U SKCIIEPUMEHTAJILHEIE.

[TpuHIHUIIHAIEHO AESITEIBHOCTHBIN XapakTep NaHHOTO pa3jiena peaanu3yeTcs 3a CYET TOTO, YTO YJaIluecs
BBITIOJTHSIOT 33/IaHUSI, B KOTOPBIX UM IIpejiaracTcs:

— Ha OCHOBE MOJYYCHHbIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SBJICHHUS B
OKpY’Karolllel MPUPOJE U MOBCETHEBHOM KU3HU;

— HCIIOJIB30BAaTh HAYYHBIC MCTO/AbI UCCIICIOBAHUA (1)I/ISI/II'ICCKI/IX HBHGHHﬁ, B TOM 4MCJIC JIA IIPOBEPKU
THUIIOTE3 U MOJYUCHU TCOPECTHUYCCKUX BbIBOAOB;

— OOBACHATH HAayY4YHBIC OCHOBBI HanboJIee BaXKHBIX JIOCTHKEHU U COBPCMCHHBIX TeXHOHOFHﬁ,
HaIlIpuMmep, IMPakKTHYCCKOI0 UCIIOJIb30BaHUA PA3JIMYHBIX UCTOYHHKOB SHEPIUHW HA OCHOBC 3dKOHA IIPC-
Bpall€HUA U COXpPAHCHHA BCCX N3BCCTHLIX BUJI0OB SOHCPIUH.

Ka)K,Z[aH N3 TCM JaHHOTO pa3aciia BKIOYACT SKCIICPUMCHTAJIBHOC UCCICJOBAHUC 0606H_13.IOH.ICFO
XapakTepa. Pazgen 3aBEpHIACTC ITPOBCACHUCM JHArHOCTUYECKOM M OLIEHOYHOM pa6OTI:>I 3a KypcC OCHOBHOH
IIKOJIBI.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne yuebHoro npeamera «dusnka» Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHus JI0JIKHO
o0ecrieynBaTh JOCTIDKEHHE CIEAYIOMIMX TMYHOCTHBIX, METAPEAMETHBIX U MPEJAMETHBIX 00pa30BaTeIbHBIX
pE3yabTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI
Ilampuomuueckoe éocnumanue:
— IMPOSIBIIEHHE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHHUE K TOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 6ocnumanue:

— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6CY)KI[GHI/II/I O6HICCTBCHHO -3HAYHUMBIX U 3TUYCCKUX HpO6J'[CM,

CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIPHUATHE ICTETUYECKUX Ka4eCTB (GU3NYECKOM HAyKH: €€ TapMOHUYHOIO TOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITO3HAHUA MUpPaA, OCHOBEBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABJISIIOIIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOU JIF0O03HATEILHOCTH, HHTEpECca K UCCIIEI0BATEIbCKON 1eATEIbHOCTH.
Dopmuposanue Kyibmypot 300p068bs U IMOUUOHATLHO20 OJ1A2ONOAYHUA:

— OCO3HaHHUC ICHHOCTHU 0e301IacHOTO 06pa3a KM3HH B COBPEMCHHOM TEXHOJIOTHUYCCKOM MHPE,
BaXXHOCTH IIPaBUJI 0e3omacHOro IMOBEACHH Ha TPAHCIIOPTE, HA A0pOrax, € 3JICKTPUIYCCKHUM U TCIIJIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIOBHUAX;

— c(hOopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IPaBa Ha OLIMOKY U TaKOTO K€ IIpaBa y
JPYroro 4eioBeka.

Tpyooeoe eocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYCCKUX 3aa1 (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUYECKOM M COIMAJIbHOM HaIIpaBJICHHOCTU, Tpe6y10mnx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3HaHHﬁ;

— HHTEepec K MPaKTUYECKOMY H3YyYEHHUIO NMpodecchil, CBA3aHHBIX C (PU3UKOU.
IKonozuueckoe eocnumanue:

— OpHUCHTAHA Ha IPUMCHCHUC (1)I/I3I/I‘IGCKI/IX 3HAHMUH JJI9 peuiceHusd 3a1a4 B obOmactu Oprn(anmeﬁ
CpCabl, INITAHUPOBAHUSA IOCTYIIKOB U OLICHKU X BO3MOKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabIl;

— OCO3HaHHEe TI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM M IMyTel WX pelIeHusl.
Aoanmauusa o0yuarouie2oca K U3MEHAIOUWUMCA YCIA0GUAM COUYUATNLHOU U RPUPOOHOIL CPEOblL:

— HOTpe6HOCTB BO B3aMMOICHCTBUU ITPU BBITTIOJTHCHUHA HUCCIIeI0BaHUM U IMPOCKTOB (I)HSPI‘IGCKOIZ
HaIpaBJICHHOCTHU, OTKPLITOCTDH OIIBITY U 3HAHUAM APYTHUX;

— IIOBBIIICHUC YPOBHHA CBOEH KOMIIETEHTHOCTH qepe3 MPAKTUYCCKYIO ACATCIBbHOCTD,



— TOTPeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HAHHI, B TOM YuCIie (OPMYIUPOBATH UJICH, TIOHATHS,

TUTNOTE3bl 0 (PU3NYECKHX OOBEKTaX U SBICHUSIX;
— O0CO3HaHHE JePHUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— IUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTpPEMJICHUE aHAJIU3UPOBATH U BBISABIIATH B3AUMOCBSI3U IIPUPO/IbI, 0OIECTBA U SKOHOMUKH, B TOM
YlClIe C UCNOJIb30BaHUEM (PU3NUECKUX 3HAHUI;

— OIICHKA CBOUX JICHCTBUM C YUETOM BIIMSIHUS Ha OKPYKAIOILYIO CPEY, BO3MOKHBIX TJI00aIbHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

YHI/IBepca.TIbHI)Ie NO3HABATE/JbHbIE IeHCTBUS

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN 0OHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUU, OCHOBAHUS JIJIsi 0000IIEHHS U CPAaBHEHUS,

— BBISBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pacCMaTpUBaeMbIX (paKTax, TaHHBIX U HAOIIOACHHUSX,

OTHOCIAIINUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSAM |

— BBIABJIATH IPUYIUHHO-CICACTBCHHBIC CBA3U ITPU U3YUCHUN (1)I/ISI/I‘-I€CKI/IX SIBIICHUN 1 MponecCoB;,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM ACAYKTUBHBIX U WHAYKTUBHBIX YMOSaKJ'IIO'-IeHI/II\/’I, BbIABHUI'AaTh

THUITIOTE3bI O B3AMMOCBA34AX (1)I/ISI/I‘ICCKI/IX BCJINYHH,

— CaMOCTOSITEIBHO BBIOMPATh CIIOCO0 pelieHns yaeOHoH GrU3nvYecKoi 3aaaun (CpaBHEHUE HECKOJIBKIX
BapHaHTOB PEIICHMs, BEIOOP HanOoIIee TOIXOIAIIETO C YIETOM CaMOCTOSTEIBHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3zoevie uccnedoeamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH 110 CAMOCTOATCIBbHO COCTABJICHHOMY ILJIaHY OIIBIT, HECJIOKHBIN (bHBquCKI/Iﬁ
OKCIICPUMCHT, HEO0O0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘ICCKOFO SIBJICHUS,

— OLCHHUBATh HA IPUMECHUMOCTE U JOCTOBCPHOCTH I/IH(l)OpMaI_II/IIO, INOJIYYEHHYIO B XOJA€ UCCIICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOATCIIbBHO CI)OpMy.]'II/IPOBaTB 0606].].[6HI/I${ " BBIBOJBI 11O pE3yJIibTaTaM HpOBGI[éHHOl"O
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUA,

— IPOrHO3HUPOBATH BO3MOIKHOC ):[anLHeﬁLuee pa3sBUTUC (1)I/ISI/I‘IGCKI/IX IIpOLECCOB, a TAKIKC BbIABUI'ATb
IIpCAITIOJIOKCHU S 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3IUYHbIE METObI, HHCTPYMEHTHI M 3aIIPOChl IPU NOUCKE U 0TOOpe MH(POPMAIK WITH
JAHHBIX C YUETOM MPEUIOKEHHOHN yueOHOH (u3nueckoil 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIIPETUPOBATH I/IH(i)OpMaI_II/II-O Pa3JINYHbIX BUJAOB U (bOpM
MMpEACTaBJICHUS,

— CaMOCTOSITENILHO BBIOMPATh ONTHUMAJIbHYIO (POpPMY MpeAcTaBIeHUs HHPOPMAIIUK U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECIOKHBIMU CXEeMaMH, IMarpaMMaMu, HHOM rpauKoi U X KOMOMHALIUSAMH.



YHnBepca.anLle KOMMYHHUKAaTUBHbIC JeHCTBUS

Obwenue:

— B X0J1e 00CY)XKJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJadOpaToOpHbIX paboT U MPOEKTOB 33/1aBaTh
BOMPOCHI TI0 CYIIECTBY 00CYXIaeMOi TeMbI U BHICKA3bIBaTh WJICH, HAIICIICHHBIC HA PEIICHHUE 33aa9d U
nojiep>kanue OJ1aroxenaTeNTbHOCTH OOLICHHS;

— COIIOCTAaBJIATH CBOHU CYKACHUA C CYKJACHUAMMU APYIrux YH4aCTHUKOB AWaJIOra, O6Hap}I)KI/IBaTI)
pa3IM4Mue U CXOJCTBO MO3ULIUH;

— BbIpaXaThb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

— TMYOJIMYHO MPEJCTABIATH PE3yAbTAThl BHITOIHEHHOTO (PU3MUECKOTO OIBITA (IKCIIEPUMEHTA,
HCCTIEI0BaHUS, TIPOEKTA).

Coemecmnasn oesasmenbHOCHb (COMPYOHUUECMB0):

— NOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBAa KOMaHIHON U MHAMBUAYAJIBbHOMN pabOThI P PEIICHUN

KOHKPETHOU (pr3nyecKoit mpoOiemsl;

— I[PUHHUMATh OCINU COBMECTHOU ACATCIbHOCTH, OPraHU30BbIBATH I[CﬁCTBHH no eé JOCTHUXKCHUIO:
pacrnpenensTh poyii, 00CYXIaTh MPOIECCHl M Pe3yIbTaThl COBMECTHON pabOThI; 000011aTh MHEHHS

HECKOJIBKUX JTIOACH;

— BBITIOJIHATH CBOIO HaCTh pa60TBI, JOCTHUTas1 KAUCCTBCHHOI'O PE3YyJIbTaTa 10 CBOEMY HAITPABJIICHHUIO U

KOOPAUHUPYSA CBOU )IGI\/IICTBI/ISI C APpYruMH YICHaAMM KOMaHbI;
— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B O6H.[I/II71 IMPOAYKT IO KPUTECPHUAM, CaAaMOCTOATCIIBHO

chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

YHuBepcaibHbIe peryJsiTUBHbIE 1eliCTBUS

Camoopzanumuuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIHAX, TPEOYIOMUX I perieHus (PU3nIecKux
3HAHHI;

— OPUEHTUPOBATHCS B PA3JIMYHBIX MMOJX0AaX MPUHATHUS PELICHUN (MHAUBUAYATbHOE, PUHSATHE
pEILIeHUs B IPYIIIE, IPUHATHE PEIICHUI TPYIIoii);

— CaMOCTOSITEIBHO COCTABIATH aJITOPUTM pelieHus (GU3HMUecKOl 3a1a4 WK IJIaHA UCCIIEA0BAHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapUAHTHI PEILICHUII;

— Jenath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmponw (peghnexcusn):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U MpeajiaraTh IiaH e€ U3MEHEeHHUS,

— OOBSCHATH NIPUYUHBI IOCTHXKEHUS (HETOCTHKEHUS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLICHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBEI B ACATCIIbHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO${TCJ'H:>CTB, N3MCHUBIINXCA CI/ITyaHPlﬁ, YCTAHOBJICHHBIX OIJ_II/I60K,
BO3HHKIINX pr,[[HOCTCfI;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.

3M014u0HaJleblﬁ UHmMeieKkm:



— CTaBUTh ce0s HA MECTO JIPYroTo YelIOBEKa B XOJI€ CIIOpa MIIH TUC KYCCUU Ha HAyYHYIO TEMY,

IIOHUMATb MOTUBBI, HAMCPCHHUA U JIOTUKY APYyIroro.
Ilpunamue ceoa u opyzux:

— TPU3HABaTh CBOE MPABO HA OIMIUOKY NMPH pelIeHUH (PU3NUYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPaBO APYroro.

HNPEIMETHBIE PE3YJIbTATHI

7 KJIIACC

ITpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJLKHBI OTPAXaTh CYOPMUPOBAHHOCTD Y O0yJAIOMIHUXCS
YMCHHM:

— WCIIOJIb30BaTh MOHATHUS: (PU3MUECKUE U XUMHUYECKHE SBJICHHS; HAOIIOICHHE, YKCTIEPUMEHT, MOJIEIb,
THIIOTE3a; SAMHALBI (PU3NYECKUX BEITMYMH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BEUIECTBA
(TBEpHOE, XKUAKOE, Ta3000pa3HOE); MEXaHMYECKOE ABMKEHNE (pPaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPHS, paBHOAEUCTBYIOIIAs cuJl, nedopManus (yopyras, miacTuyeckas),
HEBECOMOCTb, COOOIIAIOLTUECS COCY/IBI;

— paznuuaTh ABIeHUS (AU Py3us; TEMIOBOE ABMKEHNE YaCTHUI] BEIIECTBA; pABHOMEPHOE IBUKEHHE;
HEPAaBHOMEPHOE JIBU)KCHUE; MHEPLIMS; B3AMMOICHCTBHE TEJ; PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON
OCBhI0 BpaIlleHUs; Ilepeaya JAaBJIeHusl TBEPIAbIMU TEIaMHU, KUAKOCTAMHU U razaMu; aTMochepHoe
JaBJICHUE; TUIaBaHKe TeJ; MPEeBPalleHUs MEXaHUUECKON SHEPTHH) MO0 OMUCAHUIO UX XapaKTePHBIX

CBOMCTB ¥ Ha OCHOBE OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/ILIGCKO€ SABJICHUC,

— Ppacmo3HaBaTh MPOSIBIICHUE U3YUECHHBIX (DU3MUYECKHX SBICHUN B OKPYXKAIOIIEM MHPE, B TOM YHCIIC
(dbu3nvecKkue SIBICHUS B IPUPO/IE: IPUMEPBI IBHKESHHUS C PA3IMYHBIMU CKOPOCTSIMHU B )KUBOW U HEXKHBOMN
MIPHUPOJIC; NCWCTBUE CUITBI TPSHUS B MPUPOJIE U TEXHHUKE; BIUSHIE aTMOC(HEPHOTO TaBJICHUS Ha )KUBOM
OpraHu3M; TUIaBaHHE PHIO; PBIYArH B TEJIC YEIOBEKA; IPH STOM MEPEBOINUTH MPAKTHUECKYIO 3a7auy B
y4eOHYI0, BBIJICTISITh CYIIIECTBEHHBIC CBOMCTBA/IPU3HAKHA (DPU3HYECKHUX SBICHUI;

— ONMCHIBATh U3yYEHHBIE CBOMCTBA TeJl U (PU3NYECKHE SIBICHUS, UCTIOIb3Ys PU3NUECKHE BEITNYMHBI
(macca, 00BEM, IIIOTHOCTH BEIIECTBA, BPeMs, IyTh, CKOPOCTh, CPEIHASL CKOPOCTh, CHJIa YIPYTOCTH, CHUJIa
TSKECTH, BEC Tela, CUJIa TPEHHUs, AaBiieHue (TBEPIOro Tena, )KUIKOCTH, Ia3a), BRITAIKUBAIOIIAs CHUJIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHUJIIbl, MOMEHT CHJIbI, KO3()(UILIMEHT MOJIE3HOTO IEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U MOTEHIMAJIbHAS SHEPTHs); IPU OMMCAHUH MPABUIBHO TPAKTOBATh (HU3M -
YECKHUIl CMBICI HCTIOIb3YEMBIX BEIMUUH, MX 0003HAUYEHUS U €AMHULIBI (PU3NUECKUX BEIHUNH, HAXOIUTh
(dbopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BEJIMUUHY C JPYTUMHU BETMYHMHAMU, CTPOUTDH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUMH;

— XapakTepHu30BaTh CBOWCTBA Tell, GU3UUYECKUE SBICHUS U TPOLIECCHI, UCTIONB3YS MpaBUiIa CIOKEHUS
cu1 (BIONb OJTHOM MpsIMOiA), 3aKkoH ['yka, 3akoH [lackans, 3akoH Apxume/a, IpaBUiI0 PABHOBECHS
peruara (6510Ka), «30JI0TO€ IPABHUIIO» MEXaHUKH, 3aKOH COXPAHEHUSI MEXaHHUECKON YHEPTHUH; TPH STOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMHChIBATh €T0 MAaTEMaTHYECKOE BBIPAKEHHE,

— OOBSCHATH PU3NUECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTYyallUil IPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BIABIATH IPUUUHHO -CJIECTBEHHbBIE CBSI3U, CTPOUTD
oOBbsicHeHue U3 1—2 JTOrMYecKUX 1IaroB ¢ onopoil Ha 1—2 U3yd4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH,
(bU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

— peuiaTtb paC‘-IéTHBIC 3aJa4u B 1—2 I[eP'ICTBI/IH, HCIOJIb3Yyd 3aKOHBI U (I)OpMy.HBI, CBA3bIBAOIINEC
(I)I/I3I/ILICCKI/IC BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBHUS 3aa4U 3allUCbIBATh KPATKOEC YCJIOBUEC, IO/~



CTaBIATH (PU3UUECKUE BETUUNHBI B (POPMYIIBI ¥ IPOBOJIUTH PacuEThl, HAXOUTH CIIPABOYHBIC IaHHBIC,

HEOO0XOAMMBIE /7S peIIeHHs 3a]1a4, OLICHUBATh PEATICTUYHOCTD NOJIYYEHHOHN (PU3NYECKON BETUUNHBI;

— pacmno3HaBaTh NPOOIEMbl, KOTOPbIE MOKHO PELIUTH IPU TOMOIIH (PU3HMUECKHX METOJ0B; B OMTUCAHUT
HCCIIEIOBAHUS BBIJIEISITh IPOBEPSEMOE MIPEAIION0KEHUE (TUIIOTE3Y), Pa3INyaTh U UHTEPIPETUPOBATH
MIOJTyYCHHBIH Pe3yNbTaT, HAXOAUTH OIMOKU B XOJIE OMBITA, JIENIATh BHIBOJIBI IO €0 Pe3yiIbTaTaM;

— TIPOBOJMTH OIIBITHI IO HAOIIOACHUIO (PU3NIECKUX SIBICHUH WK (PU3NIECKUX CBOHCTB TEI:
(hopMyITUpOBaTh MTPOBEPSAEMBIC TTPEIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 TIPEI0KEHHOTO 000pyI0Ba-

HUSI, 3aIACHIBATH XOJI OTIBITA ¥ (POPMYIHPOBATH BBIBOIBI;

— BBIIIOJHATH IIPAMBIC U3SMCPCHHUA paCCTOAHUA, BDEMCHH, MAaCChI TCJIa, O6”béMa, CUJIBI 1 TEMIICPATYPhI
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB; 3aMKUCHIBATH TIOKA3aHUS IIPUOOPOB C YIETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

— MPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMUMHBI OT IPYro ¢
HCI0JIb30BAHMEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMMYTH PaBHOMEPHO JBHKYLIETOCS T€Jla OT BpEMEHU
JBUKEHMSI T€JIa; CUJIbl TPEHMSI CKOJILKEHUSI OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEH Ten 1
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILJIOIIAIN CONPUKOCHOBEHMS TEIT; CUJIbI YIPYTOCTH OT Y/UIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tea U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH TeJla, OT INTyOHHBI, Ha KOTOPYIO MTOTPYXKEHO TeJO; YCIOBUM TIaBaHUs
T€J, YCIOBUIN paBHOBECHUS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIIEI0BaHus,
coOuparh YCTaHOBKY M BBIIIOJIHATH U3MEPEHUS, CIeysl MPEIJI0KEHHOMY TUIaHy, PUKCUPOBATH
Pe3yNbTaThl MOJIY4€HHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE MPENI0OKEHHBIX TaOIUIl U
rpauKoOB, J1eJ1aTh BHIBOJIBI IO PE3YJIbTATaM HCCIIEI0BAHUS;

— MPOBOAUTH KOCBEHHBIE U3MepeHUs (U3NUECKUX BEMYHH (IUIOTHOCTD BEIIECTBA KUIKOCTH U
TBEPIOTO TeJNa; CHJIa TPEHUS CKOJIbKEHUS; IaBJICHHE BO3/IyXa; BHITAJIKUBAIOIIAs CHUIIa, IEHCTBYIONIAs Ha
MOTPYKEHHOE B KUAKOCTH TeNI0; KO3()PUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS
MPeI0KEHHOM UHCTPYKIUU: TIPH BBIOJHEHUHN U3MEPEHUN COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY

Y BBIYKCIISITH 3HAYCHHE UICKOMOW BEJTMYUHBI;
— co0mroaTh IpaBuiIa TEXHUKHA 0€3011aCHOCTH IIpH paboTe ¢ 1abopaTopHBIM 000PYI0BAHUEM;

— yKa3bIBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAOIIUECS COCY/Ibl, OAPOMETP, phIUuar, MOIBUKHBIN U HETIOABMKHBIH 010K, Ha-

KJIOHHAas IJIOCKOCTD,

— XdpPaKTCPHU30BaATb IIPUHIHUIIbI I[eﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB C 0H0p0171
Ha UX OIMMCaHUsA (B TOM 4HCJIC. IOAIIMUITHUKH, YCTpOﬁCTBO BOJ0IIpOBOAA, FI/II[paBJ'II/I‘leCKI/Iﬁ IIpecc,
MaHOMETP, BBICOTOMED, l'IOpH.IHGBOfI HacocC, apeOMeTp), HCIIOJIB3YA 3HAHUS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX
SIBJICHUMN U HeO6XOI[I/IMbI€ (I)I/I?»I/IIICCKI/IG 3aKOHbI U 3aKOHOMCPHOCTH,;

— TPUBOJUTH MPUMEPHI / HAXOAUTh UHGOPMAIUIO O MIPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3nyecKUX 3HAHUI B MOBCEIHEBHOMN KHU3HU 715 0OecTieueHus: 6€30MacHOCTH P 0OpaIeHu! ¢
npubopaMu U TEXHUIECKHUMH YCTPONUCTBAMU, COXPAHEHHsI 3J0POBbsI U COOTIOACHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYXKAIOIIEH Cpelie;

— OCYLICCTBJIATH 0T60p HNCTOYHUKOB I/IH(I)OpMaI_[I/II/I B CCTH I/IHTepHeT B COOTBCTCTBHH C 3aJTaHHBIM
ITOUCKOBBIM 3aITPpOCOM, HA OCHOBC UMCIOIIUXCSH 3HAaHUM U HYTCM CpaBHCHHS pa3JIMYHBIX HCTOYHUKOB
BBIICIIATD HH(bOpMaL[I/IIO, KOTOpAas sABJIACTCA HpOTHBOpG‘-IHBOfI WA MOYKET OBITh HCHOCTOBCpHOﬁ;

— HCIIOJIb30BATh IIPH BBIIIOJIHCHUN y‘-IC6HBIX 3aJaHui HAaYYHO-TIOIYJISIPHYIO JIMTCPATYPY (I)I/I3I/I‘ICCI(0I‘O



COJZIepKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypchl cetu VHTepHeT; BIaaeTh NpuéMaMu KOH-

CIIEKTUPOBAHUS TEKCTA, IpeoOpa3zoBaHus HH(GOPMAIH U3 OJJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

— Co31aBaThb COOCTBEHHBIE KpaTKHUC IMMCbMCHHBIC U YCTHBIC COO6IJ_ICHI/I$I Ha OCHOBE 2—3 HCTOYHHUKOB
nHpopManuu GU3UIECKOTO COACPKAHM, B TOM YUCIIE MTYOJIMYHO JIENIaTh KPaTKUE COOOLICHUS O
pe3ynbTaTax MPOEKTOB WU YYEOHBIX MCCIICIOBAHUM; IIPU STOM I'PaMOTHO MCIIOIb30BATh U3YYEHHBIHI
MOHATUIHBIN anmnapar Kypca (U3MKH, COMTPOBOXKAATH BBICTYIUICHUE MPE3EHTALINEH;

— IIPU BBIIIOJHCHUHU y‘-I€6HBIX IMPOCKTOB 1 I/ICCJIGI[OBaHI/Iﬁ pacnpeacisiThb 00s3aHHOCTH B T'pymnic B
COOTBETCTBHH C IIOCTABJICHHBIMU 3aJJadaMi, CJIICAUTH 3a BBIIIOJITHCHUEM I1JIaHa I[GflCTBHfI, aJICKBATHO
OLICHUBATh CcOOCTBEHHBIN BKJIaad B ACATCIIBHOCTD I'PYIIIbI; BBICTpauBAaTb KOMMYHUKATUBHOC

B3aHMOﬂ€ﬁCTBHC, Y4YUTBIBAsd MHCHUC OKPYIKAIOIIHX.

8 KIIACC

[IpenmeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y O0Y4arOIUXCs
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca v pasMepbl MOJIEKYJI, TEIJIOBOE JBMKEHUE aTOMOB M MOJIEKYIL,
arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAIIINYECKHE U aMOp(HbIE TeJla, HaChIEHHBIH U HEHACHI -
LIEHHBIN Nap, BIAKHOCTh BO3yXa; TEMIIEpATypa, BHYTPEHHSIS DHEPTUs, TEIJIOBOU JIBUTaTENb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsifl, IEKTPUUECKOE MOJIE, IPOBOJHHUKHU U TUAIEKTPUKH, TOCTOSHHBIN

AIEKTPUYECKUN TOK, MArHUTHOE TOJIE;

— pasnuuaTh SIBIICHUS (TEIJIOBOE paclIupeHue/ckaTe, Terionepeaada, TeIoBOe paBHOBECHE,
CMa4YUMBaHUEC, KalTUJJIAPHBIC ABJICHUSA, UCIIAPCHUEC, KOHACHCAIM, TIJIaBJICHUEC, KPpUCTAJUIU3allus
(oTBepneBaHmE), KUIIEHUE, TEIUIONEpenada (TeIIONPOBOIHOCTh, KOHBEKIIHS, U3IYYCHHE); SJICKTPU3AITUS
TeJ, B3aUMOJICHCTBHE 3apsI0B, ACUCTBUS JICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO/ICHCTBUE
MarHMTOB, JACHCTBUE MAarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM, 3JIEKTPOMAarHATHAsI MHAYKITHS ) TIO OTTH -
CaHHIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX TAaHHOE (PH3UIECKOE
SIBIICHHC;

— pAacro3HaBaTh MPOSIBIIEHUE U3YYEHHBIX GU3NYECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM UUCIIE
(buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHXKEHUE U KalMILISIPHBIC SIBJICHUS B IPUPO/IE,
KpHUCTAILJIBI B IIpUpoe, n3nydenue ComHila, 3aMep3anue Bo10EMOB, MOpCKUE Opu3bl, 00pa3oBaHue
POCBI, TYMaHa, UHesl, CHera; 3JIEKTpHUUeCcKUe SBJICHUS B aTMOc(]epe, 3JeKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE MoJje 3eMi, Apeid Moo CoB, pOJib MATHUTHOTO TOJIS IS )KU3HU Ha 3eMJie, MOJISIPHOE CH -
SIHUE; TIPH 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO, BBIJICNIATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCBbIBATh U3YYCHHBIC CBOMCTBA TeN U (bHSPI‘ICCKPIG SIBJICHUS, UCIIOJIb3Y:1 (I)I/ISI/I‘IGCKI/IG BCIINYHNHBI
(TeMnepaTypa, BHYTPCHHSA SHCPIUA, KOJIMYCCTBO TCIUIOTHI, YACIIbHAA TEMI0EMKOCTh BCIICCTBA,
yYACJbHAas TCIJIOTA IIABJICHUS, YACIIbHAA TCIJIOTA Hap006paSOBaHI/IH, YACIbHAA TCIJIOTA CTOPAHUA
TOIIJIMBA, KOB(l)(l)I/II_II/ICHT MOJIE3HOIO JECWCTBHUS TEILIOBOM MalllnHbI, OTHOCUTCJIbHAA BJIAJKHOCTH BO3yXa,
SHGKTpI/ILICCKI/Iﬁ 3apAan, Cujia TOKa, SJICKTPUICCKOC HAIIPSAKCHUC, COITPOTUBJICHUEC ITPOBOJAHNKA, YACIIBHOC
COIIPOTUBJICHHUEC BCIICCTBA, pa60Ta 1 MOIITHOCTD 3JICKTPUUICCKOTO TOKa); IIpU OMMUCAaHUU MTPABUIILHO
TPAKTOBATb CI)I/I3I/I‘leCKI/II\/'I CMBICJI UCITIOJIb3YCMBIX BCJINYHH, 0003HaYCHHS U CANHUIIBI (I)I/ISI/I‘IGCKI/IX
BCJIIMYWH, HAXOJHUTb (I)OpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘-ICCKYIO BCJIMYNHY C IPYTUMH BCIINUNHAMU,
CTPOUTDH Fpa(pI/IKI/I HU3YUYCHHBIX 3aBUCHMOCTEN (pI/I3I/I‘-ICCKI/IX BCJIIMYMH,

— XapaKTCpHu30BaTb CBOMCTBaA TCII, (1)I/I3I/IquKI/Ie SABJICHUS U ITPOLCCChI, NUCTI0JIE3Yd OCHOBHBIC
ITOJIOXKCHUA MOHCKYHHPHO-KI/IHGTI/IQCCKOI‘;I TCOPHUU CTPOCHUA BEUICCTBA, IPUHIIUIT CYIICPIIO3ULIUN rnoJjei



(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMsI 3apsija, 3akoH OMa JuIsl ydacTKa e, 3akoH Jxoyns -
JleHna, 3aKOH COXpaHEHUs YPHEPTUH; IIPH STOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aIHCHIBATH
€ro MaTeMAaTUYECKOE BbIPAKEHUE;

— OOBSCHATH (PU3NUECKUE MPOLIECCHl  CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HeHue u3 | - 2 TIOTHYeCKUX MIaroB ¢ ornopoi Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3UYECKHX SIBICHUH,
(U3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEW; pelIaTh pacu€éTHbIC 3a0a4M B 2 - 3 NeHCTBUS, HCIIONB3YS
3aKOHBI U (JOPMYJIBI, CBS3BIBAIOIINE (PH3UUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a1a4n
3aMMChIBaTh KPaTKOE yCIOBUE, BBISABIATH HEJOCTATOK JAHHBIX JUI PEIIECHUS 3a]jau, BEIOUpaTh 3aKOHbI
1 hopMyITbl, HEOOXOAUMBIE ISl €€ PEeIIeHHs, TIPOBOJUTH PACYETHI U CPABHUBATH MOJIYICHHOE 3HAYCHHE

(bl/I3I/I‘I€CKOI>i BCJINYMHBI C U3BCCTHBIMU JaHHBIMU,

— pacio3HaBaThb HpO6J’I€MI>I, KOTOPBIC MOKHO PCIIUTH ITPHU TOMOIIIH (1)I/ISI/I‘I€CKI/IX MCTOZOB; UCITOJIB3Ys
OIMMCAaHUC UCCIICAOBAHMS, BEIACTIATE HNPOBEPACMOC ITPCAIIOJIOKCHUC, OLICHUBATL MMPABUJIIBHOCTDL MMOPAAKA
MMPOBCACHUA UCCIICAOBaHMs, 1CJ1aTh BbIBObI;

— MPOBOAMTDH ONBITHI 110 HAOIIOACHUIO (PU3NUECKUX SIBICHUN WM GU3NYECKUX CBONCTB Tell
(KanuIsipHbIE SIBJICHUS, 3aBUCHMOCTb JJaBJICHMSI BO3IyXa OT €ro 00bEMa, TeMIIEpaTypbl; CKOPOCTH IPO-
1ecca OCThIBAaHUS/HArPEBaHUS MTPU U3ITyYEHUHN OT IIBETA U3ITyUYaIOIIeH/TTIOTI0MA0IIeH TOBEPXHOCTH;
CKOPOCTb UCIIAPEHUS BOJIBI OT TEMIIEPATYPhI )KUJIKOCTH U IUIOLIAIN €€ MOBEPXHOCTH; SIEKTPU3AIIHs Tl
1 B3aMMOJICHCTBHE IEKTPUUYECKUX 3apSAI0B; B3aUMOIEHCTBUE TIOCTOSIHHBIX MarHUTOB, BU3YalIU3allUs
MarHUTHBIX M0JIeH TIOCTOSTHHBIX MarHUTOB; IEMCTBUS MarHUTHOTO I0JISI Ha IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA JIEKTPOABUraTellsi MOCTOSHHOTO TOKa): GOpMYIHpPOBAThH
MIpOBEpsieMbI€ MPEAINOI0KEHUsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000pYI0BaHUS; OTIUCHIBAThH
XOJ1 OTbITa U (GOPMYIUPOBATh BHIBOIbI;

— BBIIOJHATH NPSAMbIE U3MEPEHUS TEMIIEPATyphl, OTHOCUTEIILHOMN BIaKHOCTHU BO3/lyXa, CUJIBI TOKA,
HaMpsHKEHUS € UCTIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3UUECKUX BEIMYHH; CPABHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH;

— IIPOBOJUTH UCCICAOBAHNE 3aBUCUMOCTHU OI[HOﬁ (bHSH‘IGCKOﬁ BCIINYHNHBI OT ,I[pyFOﬁ C
HCII0JIb30BAHHUEM IIPAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIIPOTUBJICHUS ITPOBOJHUKA OT €TI0 JJIMHBI,
ImIomaau MmornepeyHoro CCUCHUA 1 yaACJIbHOT'O COIIPOTHUBIICHUA BEIICCTBA ITPOBOJHKKA, CHUJIBI TOKA,
UAYIIETO Y€PE3 IMPOBOAHUK, OT HAIIPAXKCHHUA HAa IIPOBOAHUKE, HCCIICA0BAHUE IIOCIEA0BATECIILHOT'O U I1a-
PAICIIBHOIO COCI[I/IHCHI/Iﬁ HpOBOI[HI/IKOB)Z IIJIaHUPOBATH UCCIICAOBAHUC, CO6I/IpaTB YCTAaHOBKY U
BBIIIOJIHATH U3MCPCHUS, CIICAYA MPCATIOKCHHOMY IIJIaHY, (I)I/IKCI/IPOBB.TB PE3YJIbTAThI HOJ'Iy‘IGHHOfI
3aBUCHMMOCTH B BUJIC Ta6J'II/II_[ n l"pa(l)I/IKOB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCICAO0OBAHU,

— IIPOBOJUTDb KOCBCHHLIC U3MCPCHUA (I)I/ISI/I‘IGCKI/IX BCINYNH (y,I[CJIBHaH TEMI0EMKOCTh BCIICCTBA,
COITPOTHUBJICHHEC ITPOBOJHHKA, pa60Ta 1 MOIIHOCTD 3JICKTPUUYCCKOI'O TOKa)Z IJIAHUPOBATb U3MCPCHHU,
CO6I/IpaTI> SKCIICPUMCHTAJIBHYO YCTAHOBKY, CIICAYS npennoxceHHoﬁ HHCTPYKIHWH, U BBIYUCIIATH
3HAYCHUEC BCIINYUHDBI,

— co0uoaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTopHEIM 000pYAOBaHUEM;

— XapaKTCpHU30BaTb NPHUHIHUIILI JIeNCTBUSA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKUX yCTpOﬁCTB C 0H0p01>i
Ha UX OITMCaHHA (B TOM YHUCJIC: CUCTEMA OTOIJICHUA JOMOB, TUTPOMETP, ITapoBad Typ6I/IHa, aMIIepMEeTp,
BOJIbTMCTD, CUETUYHUK BHCKTquCCKOﬁ OHCPTUH, SJICKTPOOCBECTUTCIILHLIC HpI/I60pBI, HarpeBaTC/IbHbIC
BHCKTpOHpI/IGOpBI (HpI/IMCpBI), QJICKTPUYCCKHUC ITPECAOXPAHUTCIIN, SJICKTPOMATHUT, JJICKTPOABUTATCIIb
IIOCTOAHHOI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-IGCKI/IX SIBJICHUU U HCO6XOI[I/IMBIG
(bI/I3I/ILICCKI/IC 3aKOHOMCPHOCTH;,



— Ppacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE IPUOOPHI 10 CXeMaM U
CXEMaTHUYHbIM PUCYHKaM (3KMJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIIh
BHYTPEHHETO CrOpaHHUsl, AIEKTPOCKOII, PEOCTAT); COCTABIISITh CXEMBI MIEKTPUUECKUX LIETIEN C
MOCIIEIOBATEIbHBIM U MApaJUICIIbHBIM COSAUHEHUEM AIIEMEHTOB, pa3jinyast yCIOBHbIE 0003HAUYCHUS

QJICMCHTOB 3JICKTPUUICCKUX I.[CHCI\/JI;

— TIPUBOJUTH MPUMEPHI/HAXOIUTh HH(OPMAIIHIO O TIPHEMEPaX MPAKTHIECKOTO MCIIOIH30BAHUS
(U3HYECKUX 3HAHMI B TIOBCETHEBHOM JKMU3HHU I 0OecTieueHuUs1 0€30MMacHOCTH P 00paIIeHuH ¢ puodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3JI0POBbsI M COOTIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH CPEAE;

— OCYUIIECTBIIATH MOMCK HH(popMarmu pusnueckoro coaepkanus B cetu MIHTepHET, Ha OCHOBE
UMEIOLIUXCS 3HAHUM U TIyTEM CpaBHEHUS JOTIOJHUTENbHBIX HCTOUHUKOB BBIAEIATH MHPOPMAIIHIO,

KOTOpasi SIBJISETCS MPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOM;

— HCIOJIb30BaTh IIPU BHITIOJHEHUH YUEOHBIX 33/1aHUi HAyYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOTO
COJIEpKaHus, CIIPaBOYHbIE MaTepHUalbl, pecypchl ceTu VHTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJTHOM 3HAKOBOU CHCTEMBI B JPYTYIO;

— c03/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U KPATKHE YCTHBIE COOOIIEeHMsI, 00001ast nHMOPMAITHIO U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJIEPIKAHMSI, B TOM YHCIIE TyOJIMYHO TTPEACTABIISITh PE3YIbTAThI
MMPOEKTHOM WJIM MCCIIEIOBATENBCKOM ACSITEIIBHOCTH; PH ATOM IPAMOTHO HCIIOJIb30BATh N3YICHHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, COTTPOBOKAATH BHICTYIUIEHHE MTPEe3eHTAIINEH;

— TIPY BHITIOJTHEHUH YI€OHBIX MPOEKTOB U UCCIEAOBAaHNHN (PM3HUECKUX MTPOIIECCOB PACTIPEILISITh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABJIEHHBIMH 3a/1a4aMH, CICTUTh 32 BHIMOJTHEHUEM II1aHa
NEUCTBUM U KOPPEKTUPOBATH €T0, a/IEKBAaTHO OLICHWBATh COOCTBEHHBIN BKJIAJ] B A€ATEILHOCTD IPYIIIIHI;
BBICTPaNBAaTh KOMMYHUKATUBHOE B3aUMOJIEHCTBHE, IPOSBIISAsL TOTOBHOCTh pa3peliaTh KOH(QIUKTHI.

9 KJIACC

[IpenmeTHbie pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPakaTh C(HOPMUPOBAHHOCTH Y OOyUaIOIINXCS
YMEHUU:

— HCIOJIb30BaTh MOHSTHUSA: CUCTEMA OTCUETA, MaTepUalibHAsl TOUKA, TPACKTOPUS, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JABIKEHUs, Aeopmarius (yrpyras, IiacTu4eckas), TpeHue, I HTPOCTPEMHUTEIBLHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3KH; LIEHTP TsHKECTH; a0COIIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTH
TBEPAOTO Tela, paBHOBECHE; MEXaHUYECKHE KOJIeOaHHs U BOJIHBIL, 3BYK, HH(OPA3BYK U YIbTPa3BYK;
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaTbHO30PKOCTD,
CHEKTpPbI UCITYCKaHUS U MOTJIONIEeHNUs; anb(a, 0eTa 1 raMMa-u3IydeHus, U30TOIIbI, A/IepHas YHEPreTUKa,

— pas3jinuaTh ABJICHHA (paBHOMepHOG H HCPAaBHOMCPHOC HpHMOHHHCﬁHOC JBUIKCHUC,
PaBHOYCKOPEHHOC HpHMOHHHeﬁHOG JABUXKCHUC, CBO6OI[HO€ MMagACHUEC TCJI, PABHOMCPHOC ABHMXKCHUC 110
OKPY’XHOCTH, B3aHMMOJCHCTBHUE TCJI, pCAKTUBHOC NBUKCHUC, KoJiebaTeILHOe JABMOKCHHUC (3aTyxa10u1He u
BBIHYXXJICHHBIC KOJ'IC68.HI/I}I), PE30HAaHC, BOJIHOBOC ABHIKCHUC, OTPAKCHUEC 3BYKaA, HpﬂMOJ’IHHCfIHOG
pacnpoCTpaHCHUEC, OTPAKCHUC U IPCIIOMIICHUE CBETA, IIOJIHOC BHYTPECHHEC OTPAKCHUC CBCTA,
Pa3JI0KCHUC Oenoro ceera B CIICKTP U CIIOKCHUC CIICKTPAJIIbHBIX OIBECTOB, JUCIICPCUA CBCTA,
€CTCCTBCHHAA PAAUOAKTUBHOCTH, BOBHUKHOBCHHC JINHENYaToro CIICKTpa HSHy‘{eHI/Iﬂ) IO OIMMCAHUIO UX
XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOC SIBJICHUC,

— pacio3HaBaTh IMPOABJIICHUC U3YUCHHBIX (1)I/I3I/I‘-IGCKI/IX SIBIICHUI B OKpYyKarouemM MUpe (B TOM 4YHUCJIC
(1)I/I3I/ILICCKI/IC SABJICHHA B IIPUPOJC: NPUIIMBBI U OTJIIUBLI, IBUKCHHUEC TIJNIAHCT ConHeyHOH CHUCTCMBEI,



PEaKTUBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB )KMBOTHBIMHU, 36MIIETPSICEHHUE,
celicMUYecKre BOJIHBI, IlyHAMH, 3X0, [IBETA TeJl, ONTUYECKUE SBJICHUS B IPUPOIE, ONOIOTHUECKOe
JEeWCTBUE BUIAUMOTO, YIbTPa(hrHOIETOBOIO M PEHTTEHOBCKOTO U3IyYeHUH; €CTECTBEHHBIH
panmoaKTUBHBIA (POH, KOCMHYECKHE JTy4H, PaANOAKTUBHOE H3ITy4YeHHE IPUPOIHBIX MUHEPAJIOB;
NeMCTBYUE PaIOAKTUBHBIX U3IYYEHUN HA OPraHu3M YEJIOBEKa), IPU 3TOM I1€PEBOIUTH IPAKTUYECKYIO
3aauy B yueOHYIO, BBICISATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (PH3HMUYECKUX SBICHUMH;

— OIMCHIBATh U3YYEHHBIC CBOWCTBA TEJ U (PHU3UUECKHUE SIBICHUS, UCTIONB3Ys (PU3NIECCKUE BEITNIHHEI
(cpeaHsist © MTHOBEHHAsI CKOPOCTh TeJla IPU HEPABHOMEPHOM JBM)KEHUHU, YCKOPEHUE, IEpEMELICHHE,
IIyTh, YTJI0BAas CKOPOCTb, CUJIa TPEHHUS, CUJIA YIIPYIOCTH, CHUJIA TSHKECTH, YCKOPEHUE CBOOOJHOTO
NaJeHUsI, BEC TEJIa, UMITYJIbC T€Ja, UMITYJIbC CHIIbI, MEXaHUYecKas paboTa U MOIIHOCTh, IOTEHIAIbHAS
SHEPIHsl TeJla, IOJHATOrO HaJl IOBEPXHOCTBIO 3€MIIM, IOTEHIUAIIBHAS SHEPT U CKATOM IIPYKUHBI,
KMHETHUYECKasi JHEPIUsl, [0JIHAs MEXaHUYeCcKasi JHeprus, IEpUOJI U YacTOTa KoseOaHu, UIMHA BOJIHBI,
IPOMKOCTbH 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IOKA3aTeNb IIPEJIOMIICHUS CPEJIbl); IPH OMUCAHUU
MIPaBUJIBHO TPAKTOBATh GU3NYECKUI CMBICI UCIIOJIb3YyEMBIX BEIMUNH, 0003HAUYEHUS U €IUHULIBI
(u3NYECKUX BETMYMH, HAX0IUTh (GOPMYIIbI, CBA3BIBAIOLINE JAHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMU

BCJIMYMHAMH, CTPOUTH Fpa(i)I/IKI/I N3YYCHHBIX 3aBHCHUMOCTEHN (1)I/ISI/I‘~I€CKI/IX BCJINYNH,

— XapaKTepH30BaTh CBOMCTBA Tell, (PU3UUYECKUE SBJICHUS U MPOIIECCHI, UCIIOIb3Yys 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUTI CYTIEPIIO3UIIUN CHII, TPUHITUTT OTHOCUTEIHLHOCTH
lManunes, 3akorsl HpI0TOHA, 3aKOH COXpaHEHUSI UMITYIIhCA, 3aKOHBI OTPAKEHUS U MPEJIOMJICHUS CBETA,
3aKOHBI COXPAaHEHHUSI 3aPSAJ0BOTO M MAaCCOBOTO YHCEI MPH SIEPHBIX PEAKIUAX; TIPU TOM JaBaTh
CJIOBECHYIO (JOPMYIIMPOBKY 3aKOHA U 3aMHCHIBATh €r0 MAaTEMAaTHIYECKOE BRIPAKEHNUE;

— 00BACHATH (U3NYECKUE TIPOLECCH M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISABIATH IPUYNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00bsIC-
HEHHE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOi Ha 2—3 W3YYCHHBIX CBOMCTBA (PU3NUYECKUX SIBJICHUM,
(bu3NyYeCcKuX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

— pemaTh pacuéTHBIE 3a7a91 (OTTUPAIOITHECS HA CUCTEMY U3 2— 3 ypaBHEHUH ), UCTIOJIb3Ys 3aKOHBI U
(dbopMyIibl, cBsI3bIBatOIINE (PU3HMUECKUE BETUYMHbI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/Ia4ul 3aIllMChIBATh
KpaTKO€ YCIIOBUE, BBISBJISITh HEOCTAIOLIUE UM U30BITOUHBIE JaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HE0OXO0IUMBIE JUI PEIIeHNUs, TPOBOAUTh PaCYETHI H OLIEHUBATh PEATUCTUYHOCTh OJTYYEHHOTO
3HaueHUs (PU3NYECKOI BEIMYMHBI;

— pacCliO3HaBaTb HpO6HCMBI, KOTOPBIC MOKHO PCIIUTD IIPHU IIOMOIIN (1)I/ISI/II‘IGCKI/IX MCTOIO0B; UCIIOJIB3YyA
OIIKMCAHUEC UCCIICAOBAHUSA, BBIACIIATH IIPOBCPACMOC IIPCAIIOJIOKCHUEC, OLICHHUBATDL ITPABUJIbHOCTD IIOPAIKA
MMPOBCACHUA UCCIICAO0OBAaHUA, ACIATh BBIBOAbL, HHTCPIIPECTUPOBATDL PE3YJIbTAThI Ha6J'IIOI[eHI/II71 U OIIBITOB,

— TPOBOJMTH OIBITHI 110 HAOIIOACHUIO (PU3NYECKUX SBICHUN MU (PU3MUECKUX CBOWCTB Tel (M3yYeHHE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUsl SHEPTUH; 3aBUCUMOCTD Ieprojia KojJeOaHHi
IPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTHU MPYKHUHBI U HE3aBUCUMOCTb OT aMIUIUTY b
MaJbIX K0JIeOaHUH; MPAMOJIMHENHOE pPacIpOCTpaHEHUE CBETa, pa3JIoKeHHE Oenoro caeTa B
CIIEKTp; U3yUEeHHE CBOMCTB N300paKeHUs B IUIOCKOM 3€pKajle U CBOMCTB N300pakeHUs MpeMeTa B
coOuparolieit JIMH3e; HaOMI0ICHUE CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB U3IyUEHHsI): CAMOCTOSATEIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa 000PYAOBaHUS; OMUCHIBATH XO/1 OTBITA U €TO
pe3ynbTaThl, (GOPMYIUPOBATH BBIBOIbI;

— TPOBOJUTH IPU HEOOXOTUMOCTH CEPUIO MPSIMBIX U3MEPEHU, OTIpeIeNisis CpeHee 3HaueHUe
u3MepsieMoil BennuuHbl ((PoKycHOE paccTosIHUE COOMPAIOLIEH JTMH3bI); 000CHOBBIBATh BBHIOOP cr1oco6a
M3MEPEHUs/U3MEPUTEIBHOTO MTPUOopa;



— TIPOBOJMTH UCCIEIOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEJIMYHMH C UCTIOJIb30BAaHUEM MPSIMBIX
M3MEpEHUH (3aBUCUMOCTD ITYTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JBMKEHUH 03 HayaJIbHOM CKO -
pocTty; eproja KojaebaHuii MaTeEMaTUYECKOT0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yIJja
OTpa)KeHMsI CBETa OT yIJIa MaJICHUS U yIJIa IPEJIOMIICHUS OT yIja MaJeHus): IIIaHUPOBATh UCCIEO -
BaHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3YIIbTATHI MOJYICHHOM 3aBHCUMOCTH
(¢u3nUecKuX BEIMYUH B BUJE TAOIHII ¥ rpauKOB, €TaTh BEIBOBI IO pe3yabTaTaM HCCICIOBAHMUS;

— TIPOBOJMTH KOCBEHHBIC U3MEPEHUS (PH3NUECKUX BEIUYHH (CPEIHSS CKOPOCTh M YCKOPEHHE Tella PH
PaBHOYCKOPEHHOM JBM)KEHUH, YCKOPEHUE CBOOOHOTO MAICHHUS, )KECTKOCTD MPYKUHBI, KOAPPHUIIUEHT
TPEHUSI CKOJILKEHUS, MEXaHHUecKasl paboTa U MOIIIHOCTh, YaCTOTa U MEPUO/]I KOJIeOaHU
MaTeMaTHYeCKOI0 U MPYKUHHOTO MasiTHUKOB, ONITUYECKAsl CUJIa COOMPAIOLIEH JIMH3bI, paliOaKTUBHBIN
(OH): TUITAHMPOBATH U3MEPEHUS; COOMPATH IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIIOJHSITH U3MEPEHUS,
cienys IpeaIoKEHHON MHCTPYKIMHY; BBIYUCIIATh 3HAYCHHUE BEJIMYMHBI U AHAIU3UPOBATH ITOJTyYCHHBIE

pe3yAbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;
— co0m0aaTh NpaBuia TEXHUKU 0€30I1aCHOCTH MpH padboTe ¢ 1abopaTopHbIM 000PYIOBaHHUEM;

— pasnuyaTh OCHOBHBIC MTPU3HAKU U3YUYCHHBIX (PU3MUECKUX MOJIEJICH: MaTepualibHasi TOUKa,
a0COJIIOTHO TBEPOE TEJO, TOUSYHBIM NCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, TUTAaHETapHAast MOJIENIb aTOMa,
HYKJIOHHAsi MOJIETTb aTOMHOTO SI/Ipa;

— XapakTepHu30BaTh MPUHIUIBI JEHCTBHS U3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C ONOPOi
Ha UX OMHCAHUS (B TOM YHCIIE: CIUIOMETP, JaTYUKHU MOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (poToanmapar, ONTHUECKUE CBETOBO/IbI, CIEKTPOCKOI, I03UMETP, KaMepa
Bunbcona), ucnosb3ys 3HaHUs O CBOMCTBaX (U3NYECKUX SBJIEHUN U HEOOXOAUMBbIE (PU3UUECKHEe

3aKOHOMCPHOCTH;,

— HCIOJIb30BAaTh CXEMbI I CXeMAaTUYHbIE PUCYHKU U3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUUYECKUX MPOLIECCOB MPHU PEHICHUH Y4eOHO-TIPAaKTUYECKUX 33/1a4;
ONTUYECKUE CXEMBI JUIsl TIOCTPOCHUS M300paXKEHUI B IMJIOCKOM 3epKajie U coOuparoiiei JuH3e;

— MPUBOJUTH MPUMEPBI/HAXOIUTh MHPOPMAIIHIO O IPUMEpaxX MPAKTHUECKOTO UCIOJIb30BaHUS
(bu3nyecKux 3HaHUI B TOBCEIHEBHOM JKM3HHU U1 o0ecrieueHus: 6e30MacHOCTH P 00palleHuu ¢ npudo-
pamMu ¥ TEXHUYECKUMHU YCTPOICTBaMU, COXpaHEHHUSI 3A0POBbs U COOTIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY)KaIoIllel cpelie;

— OCYILICCTBIIATDH IIOUCK I/IH(l)OpMaI_II/II/I (1)I/ISI/ILICCKOFO COACPIKAHUA B CCTU I/IHTepHCT, CaMOCTOATECIIBHO
q)OpMyJ'II/Ip}IH ITOVICKOBBIN 3aIpoC, HAXOAUTb ITYTHU OIPEACICHUA JOCTOBCPHOCTU HOJ'Iy‘ICHHOfI
I/IH(bOpMaI_[I/II/I Ha OCHOBC UMCIOIIHUXCA 3HAHHUH U JOIIOJIHUTCIBHBIX HCTOYHUKOB,

— HCII0JIb30BAaTh IIPpU BBIIIOJIHCHHUH y‘le6HHX 3a,Z[aHI/II71 HAay4YHO-TIOMMYJISPHYIO JIUTCPATYPY (1)H31/ILICCKOFO
COJACPpIKaHUs, CIIPABOYHBIC MATCpHaJIbl, pECYPChI CECTHU I/IHTepHCT; BJIaACTH HpI/IéMaMI/I
KOHCIICKTHUPOBAaHUS TCKCTA, Hp606p330BaHI/IH HHQ)OpMaHI/II/I us3 O,I[HOI71 3HaKOBOM CHCTEMBI B APYT'YIO;

— co03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOLIEHHS HA OCHOBE MH(DOPMAIIUH U3
HECKOJIbKUX UCTOYHHUKOB (PU3MUYECKOTO COJEP KaHuUs, MyOINYHO MPEACTABIATh PE3yAbTaThl MIPOEKTHON
WJIM MCCIIEN0BATENBCKON JESTENBHOCTH; IIPH 3TOM I'PAMOTHO HCIOJIB30BAaTh N3YUYEHHBIM MOHATUIHBIN
anrmapar u3y4yaemoro pasjena (U3MK{A U COIPOBOXK/JIATh BHICTYIICHHE MTPE3EHTAIEN ¢ yuéToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne | HamMeHoBaHHe pPa3aeJioB 1 TEM IMPOTrpaMMbIl

KoanyecTBO 4acoB

JJeKTpoHHBbIE (HU(PpPOBHIE)
o0pa3oBaTesibHbIE peCypchl

BCer | KOHTPOJIbHBbIE | MPAKTHYeCKHe
n/ o | pabGornl padoThI
1|
Paznien 1. ®dusuka u e€ posib B NO3HAHMH OKPY’KaIero Mupa
1.1| ®u3uka — Hayka o npupoje 2
1.2 | dusuyeckue BeJUUYHHBI 3

1.3| EcTecTBeHHO- HAYYHbI MeTO/ MO3HAHUS

Hroro nio pazneny

Paznen 2. [lepBoHayajibHbIe CBe/IECHHsI 0 CTPOEHHHU BelleCTBA

JAKUIKOCTAMHA M ra’aMu

2.1| Ctpoenue BeliecTBa 1
2.2| /IBM:KeHHe U B3aUMO/IeCTBHE YaCTHII BellleCTBA 2
2.3| ArperaTHble COCTOSTHHSI BellleCTBA 2
Hroro mo pazaeiny 5
Pazgen 3. /IBuskeHne M B3aNMo/AelicTBHE TeJl

3.1| MexaHn4yeckoe IBUKEHHE 3
3.2 | Uuepuusi, Macca, IJIOTHOCTh 6
3.3| Cuira. Buasl cui 14
Hroro no pazgeny 23
Paznen 4. JlaBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra3oB

4.1| 1aBnenue. [lepenava naBjeHusi TBEPABIMH TeJIaMM, 3




4.2 | laBJieHHE JKMTKOCTH 5)
4.3| AtmMoc(epHoe 1aBIeHNE 6
4.4| leficTBHE *KMAKOCTH H ra3a Ha NOTPYKEHHOE B HUX 7
TEJ10

Hroro no pazneny 21
Paznen 5. PaGoTa m MomHocTh. JHEprus

5.1| PaGora u MOIIIHOCTH 3
5.2| [IpocTbie MEXaHU3MBbI 5)
5.3| MexaHu4eckas JHepPrusi 4
Hroro mo pazgeny: 12




PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68 0

8 KJIACC
Ne HauMeHnoBaHue pa3esioB H TeM NPOrpaMM bl Kosn4ecTBo 4acos JaeKTpoHHBIE (1] POBBIe) 00pa3oBaTebHBIE PecypPChl
i BCEro | KOHTPOJBbHbIE PA0OTHI NpaKkTHYeCKHe PadoThl
Paznen 1. TensioBbie siBJIeHHS
1.1. | Crpoenne u cBoiicTBa BelmecTBa 7
1.2. TenJioBbie Mpouecchl 22
HWroro mo pasneiny 29
Paznen 2. DllekTpUYecKHe H MATHUTHBIE SIBJIEHHS
2.1. JJIeKTpHYecKHe 3apsiabl. 3apsikeHHbIE TeJla M X B3aMMo/eiicTBHe 8
2.2. | TlocTOSAHHBIH YJIeKTPHYECKHIi TOK 21
2.3. | MaruuTHble siBJICHUS 6
24. DJIEKTPOMATrHUTHAST WHAYKIUS 4
HWroro mo pasneiy 39
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 0

9 KJIACC

Ne | HanmeHnoBaHue pa3e/ioB U TeM MPOrpaMM bl
n/n

KoauyecTBo yacoB

DaekTpoHHbIEe (LM POBBIE) 00pa3oBaTeIbHbIE

pecypcbl

BCEro | KOHTPOJIbHbIE npakTHYecKHe
padoTsl padoTsl

Paznen 1. Mexannveckue siBJeHUsI

1.1. | MexaHnu4eckoe IBHKEHHE H CIOCOOBI €r0 ONMHCAHUSI 10

1.2. | B3aumopeiicTBue Tea 20

1.3. | 3akonbI coxpaneHust 10

Hroro mo pasnemy 40

Paznen 2. Mexanu4eckue KoJ1ieGaHusl U BOJHDI

2.1. | MexaHu4yecKkue KoaebaHust 7

2.2. | Mexanuueckue BOJHBI. 3BYK 8




Hroro no pazneny 15

Pazfen 3. DJ1eKTPOMArHUTHOE 10JIe H 3J1eKTPOMATHUTHbIE BOJIHBI

3.1. | DJIeKTPOMArHUTHOE I10JIe H 3JIeKTPOMATHUTHBIE BOJIHBI 8

Hroro mo pasneny 8

Pasnen 4. CBeToBbBIE SIBJIECHHS

4.1. | 3aKOHBI paCIPOCTPAHEHHUS CBeTa 6

4.2. | JInu3el 1 ONTHYECKHE TPHOOP bI 6

4.3. | Pa3nosxkenne 6e10ro cBeTa B CHEKTP 3

Htoro no paznery 15

Paznen 5. KBanToBble siBJIeHHS

5.1. | Mecnyckanue ¥ MOTJIONIEHNE CBETA ATOMOM 4

5.2. | Crpoenne atomnoro sipa 6

5.3. | SinepHble peakuuu 7

HWroro mno pasneiy 17

Paznen 6. [IoBTOPUTEILHO-0000 A0 NI MOTY.IH

6.1. | Cucremarusanus u 06001 eHHe NIPEIMETHOIO COAEPKAHUS H ONBITA AeSATEILHOCTH, IPHOGPETEHHOIO IPH U3YyYeHUH 7
BCero Kypea Gpusuku

HUroro mo pasuneiny 7

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




IHOYPOYHOE INTAHUPOBAHUE

7 KIIACC
Ne i/ Kou-Bo
Oo6m | Paznena, Tema pa3nesia (c ykazaHueM KOJIU4YeCTBA YacOB B pa3jelie), TeMa 4acoB
7071 YpPOKa B YpPOKa
pasnese
Paznen 1. ®u3uka u €€ posib B NO3HAHMM OKPY:Kawuero Mupa (6 4 + 1 4y(pezepn) =7 4)

du3uka — Hayka o npupoae (2 4)

1 11 ®dusnuka — HayKa o pUpoje. SIBIeHus PUPOABI 1

2 1.2 duznyecKue SIBICHUS: MEXaHUUECKUe, TEIUIOBbIE, dJIEKTPUIECKUE, 1
MarHUTHBIE, CBETOBEIE, 3BYKOBEIE
duznyeckue BeauunHbI (2 4 + 1 4(pezepn) =3 u)

3 11 ®uznveckre BeNMUUHbL M3Mepenne GU3Nueckux BEIUYHH. 1
Odmnueckue mpudopsl. JlabopaTopras pabora Nel«Onpenenenue
L[CHBI JICJICHHs] I3MEPHUTEIILHOT0 Mprudopar

4 1.2 ITorpemHocTh U3MEpEeHU. MeXIyHapoHasl CUCTEMA €TUHMII 1

5 1.3 JlabopatopHas padora Ne2 «M3mepenne oObema KUAKOCTH U TBepaoro | 1
Tena
EcTecTBeHHO-HAYYHBII MeTO MO3HAHUS (2 1)

6 1.1 Kak ¢u3uka u qpyrue ecrecTBeHHbIe HAYKH U3Y4aroT IPHUPOIY. 1
EcrecTBeHHO-HAYYHBII METO MO3HAHMS: HAOIIOIEHHE, IOCTAHOBKA
HayYHOT'O BOIIPOCa, 00bSICHEHHE HAOII01aEMOT0 SIBJIICHHS B BHJIC
TUIIOTE3bI, SKCIIEPUMEHT I10 IPOBEPKE TUTIOTE3

7 1.2 Onucanue GpU3NUecKux SIBICHUH C TOMOIIBIO MOJIeTIel 1

Pazjnen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOEHUH BelecTBa (5 1)

Crpoenue Bemectsa (1 1)

8 2.1 ATOMBI U MOJIEKYJIBI, UX pazMepbl. OIBITHI, JOKa3bIBAIOLIIE 1
JIICKPETHOE CTPOCHHE BEIECTBA
JBu:KkeHre U B3aUMO/IeliCTBHE YACTHII BelIeCTBA
(24)

9 2.1 JIBmkenne gacturl BermectBa. CBA3b CKOPOCTH ABMKEHHS YaCTHIL C 1
TemriepaTypoii. bpoyHoBckoe aBmkenue. Juddyszus

10 2.2 B3aunmozeiicTBue 4acTHIl BENECTBA: IPUTSDKEHUE U OTTAIKABAHKE 1
ArperaTHbie COCTOSIHUS BelnecTna (2 4)

11 2.1 ArperaTHbIE COCTOSTHHS BEIIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH 1 1
TBEPIBIX (KPUCTAIUTUUECKHUX) T

12 2.2 B3anmocBsi3b MeXy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX 1
COCTOSIHUSIX ¥l UX ATOMHO-MOJICKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI

Pa3nen 3. /IBu:keHune u B3aumosneiicteue tea (21 4 + 2 y(pezeps) =23 u)

Mexanndeckoe ABu:keHue (3 u)

13 3.1 Mexanudeckoe IBIKeHne. PaBHOMEpPHOE 1 HEPABHOMEPHOE JIBUYKECHHE

14 3.2 Ckopoctb. CpesiHsisi CKOPpOCTb TIPU HEPABHOMEPHOM JIBHXKCHUH 1

15 3.3 Pacu€r nyTu ¥ BpeMeHH JBUKCHHS 1
Huepuus, macca, INIOTHOCTD (4 4+ 2 4y(pe3epB) =6 1)

16 3.1 SBnenue nHepuy. 3aKoH HHEPUWH. B3anmonencTBe Tenm Kak 1
MPUYMHA U3MEHEHUSI CKOPOCTH JIBHXKCHUSI TEI

17 3.2 Macca kak Mepa HHEPTHOCTH TeJa 1

18 3.3 [TnotHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOTUYECTBOM MOJIEKYIT B 1
enuHUIEe 00hEMa BeIecTBa

19 3.4 JlabopaTopHas pabora Ne3«Omnpenenenue mioTHOCTH TBEpAOro Tema» | 1




20 3.5 Pemenwne 3amad no remam «MexaHndeckoe IBHKEHHEY, «Maccay, 1
«[1noTHOCTH BemecTBay
21 3.6 KonrponsHas pabora o temam « MexaHHUECKOe IBHKECHHEY, 1
«Maccay, «I110THOCTB BemecTBa»
Cuaa. Buani cui (14 1)
22 3.1 Cuna Kak XapaKkTepUCTUKA B3aUMOJCHCTBUS Tel 1
23 3.2 Cuia ynpyrocts u 3akoH ['yka 1
24 3.3 W3mepenne cuitsl ¢ MOMOIIBIO AMHAMOMETpa 1
25 3.4 Pemenne 3amad no reme «Cuna ynpyrocru.3akoH ['yka» 1
26 3.5 SIBreHue TATOTEHMS U cuiia TshkecTd. Crila TSHKECTH Ha IPYrux 1
TUIaHeTax
27 3.6 Bec tena. HeBecomocts 1
28 3.7 Pemenne 3amad no reme «Cuna TshxecTd. Bec tenay 1
29 3.8 CroxxeHne cuil, HalpaBJIEHHBIX 110 OHOW TPSIMOA. 1
PaBHOz€ICTBYIOIIAS CHIT
30 3.9 Pemenne 3amau no reme «PaBHOIEHCTBYIOIIAS CHID) 1
31 3.10 Cuna tpenust. TpeHue CKOIbKEHUS U TPEHUE MTOKOsI 1
32 3.11 Tpenue B mpupose U TEXHUKE 1
33 3.12 Pemenne 3amau no reme «Cuiia TpeHUs» 1
34 3.13 Pemenue 3anay o teme «Cuina. Bunsl crm» 1
35 3.14 KonrponbHas pabora mo teme «Cuna. Buabl cum» 1
Pazjnen 4. JlaBjieHue TBePABIX TeJl, JKUAKOCTeH U razos (21 4)
JaBaenue. Ilepenaya naBjaeHust TBEPALIMU TeJIAMU, KUAKOCTAMU
u razamu (3 4)
36 4.1 Hanenne. CriocoObl yMEHBILIEHUS U YBEIUUCHUS AaBICHU 1
37 4.2 JaBnenue raza. 3aBUCUMOCTb JaBJICHUs ra3a otT 00béMa, Temnepatypsl | 1
38 4.3 [epenaua naBneHus: TBEPABIMH TEJIAMU, HKHUJKOCTSAMH U razamu. 3akoH | 1
ITackans. [THeBMaTH4eCKUE MalIHHBI
Jasaenue :kuakoctu (5 1)
39 4.1 3aBUCHMOCTb JaBJICHUS KUIKOCTH OT MIyOuHbI. ['mapocTaTuyeckuit 1
rapasiokc
40 4.2 Pewenue 3agau o teme «JlaBineHue B TBEPABIX TeNax, KUIKOCTIX U 1
razax»
41 4.3 CooOratormecs CoCy/bl 1
42 4.4 l'uapaBnuyeckie MeXaHU3MbI 1
43 45 Pemenue 3amad no reme «CooOMIAIOIINECS COCY/IbD) 1
ATMmocdepHoe naBiaeHue (6 4)
44 4.1 Atmocgepa 3emitn u atMocepHOe TaBiIeHHe 1
45 4.2 [IprumnHEI CyIIeCcTBOBAaHMS BO3AYIIHOW 000I0YKH 3eMIIn 1
46 4.3 Omneit Toppuueniu. M3mepenue atMochepHOro AaBaeHUsI 1
47 4.4 3aBUCHMOCTb aTMOC(HEPHOrO TABIICHHUS OT BBICOTHI HaJl ypoBHeM Mopst | 1
48 4.5 [Tpubops! st u3MepeHust aTMOC(HEpHOro TaBICHHs 1
49 4.6 Pemenue 3ama4 no Teme «ATMochepHoe 1aBIeHHE» 1
JleiicTBHE KUIKOCTH M ra3a HA MOrPY:KeHHOe B HUX Teso (7 1)
50 4.1 JleiicTBUE KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEIO. 1
BrrrankuBaromnias (apXxuMenoBa) CHIa.
51 4.2 3akoH Apxumena 1
52 4.3 Pelenue 3a1a4 o TeMe «ApPXUMEIOBA CHIIa 1
53 4.4 JlabopaTopHast pabora Ned «OmpeneneHre BHITAIKUBAIONIEH CHIIBI, 1
JIEHCTBYIOLLEH Ha TEJO, MOrPYKEHHOE B AKUAKOCTH
54 45 IInaBanue Ten. Bo3ayxornaBanue 1
55 4.6 Pemenue 3aaau no teme «J/laBneHue TBEpIBIX TeI, KUAKOCTEH U 1

ra3oB»




56 4.7 Konrponbnas pabora no teme «J/laBieHue TBEpIbIX Tel, KUIKOCTEH U

ra3oB»
Pa3nen 5. Padora u MmomHocTh. JHeprus (12 v)

PaGora u momHoCTH (3 1)

57 5.1 Mexanuueckas pabora

58 5.2 MorHOCT

59 5.3 Pemenne 3amau o reme «Pabora 1 MOIIHOCTEY
IMpocTbie MexaHu3MblI (5 1)

60 5.1 [IpocThie MeXaHU3MBL: pbIYar, OJIOK, HaKJIOHHAs TIOCKOCTh. [paBuio
paBHOBECHS pblyara

61 5.2 [Ipumenenne npaBuiIa paBHOBECHUS phlyara K 0J0Ky. «3010Toe
MPABHJIO» MEXAHUKH

62 5.3 JlabopatopHas padora Ne5 «MccienoBanue yCiioBUH paBHOBECHS
pbIyara»

63 5.4 KII mpocthix MexaHn3moB. [IpocTbie MeXaHU3MEBI B OBITY M TEXHHKE.
Prruaru B Tene yenoBeka

64 55 JlabopatopHas padora Ne6 «M3mepenne KI1J] HAKIIOHHOM TUTOCKOCTHDY
Mexanuyeckasi sHeprus (4 1)

65 5.1 Mexanundeckast sHeprus. Kunernueckast 1 IOTEHIMANbHAS SHEPTHs

66 5.2 [IpeBparnieHne oxHOrO BUIa MEXaHUYECKON SHEPTUH B JIPYToi. 3aKOH
COXpaHEHHS SHEPTHU B MEXaHUKE

67 53 Pemienue 3ama4 mo TeMe «MexaHHuuecKasi SHEPTHsD»

68 54 KonrtponbHas pabota no teme «Padota U MOIIHOCTh. DHEPTHSD»

Uto 68

ro




8 KIIACC

Ne n/m Jarta npoBenenus
(017} Pa3nena, ITo
. Tema pa3nesa (c ykasaHHeM KOJMYeCTBa YaCOB B pa3jese), TeMa ypoKa
M ypoka B JIaHy DakTH4
pasnese
Paznen 6. TennoBble siBiaenus (28 4 + 1 4 (peseps) = 29 u)
Ctpoenue u cBoiicTBa BemecTna (7 1)
1 6.1 OcCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHUS BellecTBa | 1 Hen.
2 6.2 Macca u pa3mepsl aTOMOB ¥ MOJI€KYJ. ONBITHI, OATBEP)KIAIOIINE OCHOBHBIC
TIOJIO’KEHHST MOJIEKYJISIPHO-KMHETHIECKON TEOpHU
3 6.3 Mogenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOI0 COCTOSHUMA BEIeCTBA 2 Hep.
6.4 Kpucrammmuaeckue 1 amopdHbie TBep/bIe Teaa
6.5 OOBsiCHEHUE CBOMCTB ra30B, KHUIKOCTSH U TBEPABIX TS HA OCHOBE MOJIOXKCHUN 3 Hen.
MOJIEKYJISIPHO-KHHETHYECKOH TeOpHH
6 6.6 CMaunBaHue U KalWLISIPHBIE SBICHUS
7 6.7 TemoBoe pacuIMpeHe U CxKaTHE 4 uen,.
TensioBbie npoueccsl (21 4 + 1 4y (pe3epB) = 22 )
8 6.1 Temmnepatypa. CBs3b TEMIEPATYPhI CO CKOPOCTBIO TEINIOBOTO ABHKEHHS YaCTHII
9 6.2 Buytpennsist sHeprust. CrocoObl U3MEHEHUs1 BHYTPEHHEH JHEPTUu: 5 Hen.
Teruionepeaya u CoBepieHue padboTh
10 6.3 Buzs! Teruionepenayn: TEIUIONPOBOAHOCTb, KOHBEKIIVS, H3JIyUYEHUE
11 6.4 KonunuecTBo TEMIOTHI 6 Hen.
12 6.5 V nenpHasg TEIUIOEMKOCTh BEILIECTBA
13 6.6 TemooOMeH u TeI0BOE paBHOBecHE. Y paBHEHHUE TEIUIOBOTo OallaHca 7 Hen.
14 6.7 Pemmenue 3amag no teme «Pacuer Konu4ecTBa TEIUIOTHI U TETNIOEMKOCTH TIPU
TEII000MeHe»
15 6.8 JlabopatopHas pabora Nel «lccnenoBanue siBieHUs TEII000MEHa MU 8 Hen.
CMEIINBAHUU XOJIOHON U TOpsiued BOIBD)
16 6.9 JlabopatopHas padora Ne2 «Onpenenenue yielbHON TEII0EMKOCTH BELIECTBAY
17 6.10 [IaBreHue u OTBepAEBaHNE KPUCTAJUIMIECKUX BEUIECTB. Y IeNbHAs TEIUIOTa 9 Hen.
TUIABJICHUSI
18 6.11 Pemenue 3amau no teme «HarpeBanue Ten. [lnaBnenne u KpucTaIH3amys)
19 6.12 [MapooOpazoBanue U KOHIeH NS, Y AeNbHAasl TEIUIOTa TapooOpa3oBaHus 10 uen.
20 6.13 HUcnapenne. Kunenne. 3aBUCUMOCTD TEMIIEPATYPhl KUIIEHHS OT aTMOC(HEPHOTO
JIABIICHUS
21 6.14 Pemenne 3aaau o teme «Pacuer Koau4ecTBa TEIUIOTHI B IpoLEccax 11 men.
TEIJIONePeIauu MPH TUIABJICHUN U KPUCTAILTH3AINH, UCTIAPEHUH U KOHICHCALII
22 6.15 Braxxnocts Bo3ayxa. Jlabopatophast pabota Ne3 «OrmpezneneHne OTHOCUTEIbHON
BJIQKHOCTHU BO3/IyXa»
23 6.16 DHeprusi TOIUIUBA. Y IeNbHAsI TEIUIOTA CrOPAHHs 12 Hen.
24 6.17 [puHIMe pabots! Terumosix aeurateneit. KI1/ rerumoBoro neurarens
25 6.18 Pemenne 3a1a4 mo Teme «PacyeT KOJTUYeCTBa TEIUIOTHI, BEIIEISIOMIEr0Cs 13 men.
TIPY CTOPAaHUU pa3NuyYHbIX BUAOB ToruiBa. KITJI neuraremns»
26 6.19 TemnsoBble JBUrATENN U 3aIIUTa OKPYXKAIOIIEH CPEJIb
27 6.20 3aKoH COXpaHEHHs ¥ MPEBPAIICHNS SHEPTUHU B TEIUIOBBIX MPOIECccax 14 uen.
28 6.21 Pemenue 3aaau no teme «TernoBbie MPOLIECCHI»
29 6.22 KonrponsHas pabora o Teme «TeroBbie mporeccsn 15 nen.

Pa3nen 7. DnekTpuyeckue 4 MaruuTHple siBienus (37 4 + 2 u(peseps)=39 u)




DJieKTpUYecKHe 3apsaabl. 3apsiskeHHbIe TeJla M UX B3anmoaeiicreue (7 4 +1
4y(pe3epB)=8u4)

30 7.1 OnexTpusanys Tei. J[Ba poaa 3MEeKTPUUECKUX 3apsaioB
31 7.2 BsaumMopeiicTBue 3apspkeHHBIX Tell. 3akoH KynoHa 16 Hen.
32 7.3 Pemenue 3anad no reme «3akoH Kynona»
33 7.4 Onextpuueckoe none. ITpuHIMI Cynepno3unuy 3J1EKTPUUECKUX Monen 17 nen.
34 7.5 Hocwurenu snekTprieckux 3apsaoB. DIeMeHTapHBIA JJIEKTPHYECKUH 3apsin
35 7.6 CrtpocHue aToma 18 men.
36 7.7 [TpOBOIHUKY U TUAJIEKTPUKU
37 7.8 3aKOH coXpaHeHHUsl DJIEKTPUYECKOro 3apsiaa 19 uen.
IMocTostHHBIH dIekTpHYecKkuii Tok (20 4 +14 (pe3epB)=21u)
38 7.1 OneKTpUUecKuil TOK. Y CIOBUS CYLIECTBOBAaHUS NIEKTPUIECKOT O TOKA.
HcTouyHMKH TOCTOSIHHOTO TOKA
39 7.2 JleficTBUS 2JIEKTPUUECKOr0 TOKa (TEIIOBOE, XUMHYECKOE, MarHUTHOE) 20 nen.
40 7.3 DNeKTpUUECKUH TOK B )KUAKOCTSIX M ra3ax
41 7.4 OnexTpuyeckas Iemnb 21 nen.
42 7.5 Cua Toxa
43 7.6 JlabopaTopHas pabora Ne4 «l3mMepeHre U peryaupoBaHie CHIIbI TOKa 22 Hep.
44 7.7 DneKTpUUecKoe HalpsKeHUE
45 7.8 ConpoTHuByieHHE TPOBOJAHMKA. Y I€THHOE COMMPOTUBJICHHE BEIIECTBA 23 Hen.
46 7.9 3akon Oma a1t yqacTKa Lenu
47 7.10 Pemenne 3agau no Teme «3akoH OMa I yyacTKa e 24 nen.
48 7.11 ITocnenoBarenbHOE COeTUHEHHE TPOBOTHUKOB
49 7.12 [MapamienbHoe coeJMHEHNE IPOBOHUKOB 25 uen.
50 7.13 JlabopatopHas padota NeS«IIpoBepka mpaBmiIa CIOKEHHS HANPSDKCHUH IPH
HIOCJIEA0BATEIbHOM COSIUHEHUH ABYX PE3UCTOPOBY»
51 7.14 Pemenue 3anag no teme «lIlocnenoBaTensHOE U apajliebHOE COSINHEHNE 26 Hen.
HPOBOAHUKOBY
52 7.15 Pabora 1 MOIIHOCTB AIIEKTPUYECKOTO TOKA
53 7.16 JlabopatopHas pabora Ne6 «OrmpezieneHre MOITHOCTH 3JIEKTPUIECKOr0 TOKa, 27 uen.
BBIJIENISIEMON Ha PE3UCTOPE
54 7.17 3akon J[oyns— Jlenna
55 7.18 Pemmenue 3anag nmo teme «3akoH Jlxxoyns— JleHma» 28 Hen.
56 7.19 DNEeKTPONpPOBOIKA U TOTPEOUTENH FIEKTPHIECKOi sHepruH B ObITy. KopoTkoe
3aMBIKaHUE
57 7.20 Pemenue 3amad no reme «I10CTOSIHHBIN 3JEKTPUIECKHNA TOK» 29 men.
58 7.21 Konrponbras pabora mo Teme «I10CTOSHHBIHN 3IeKTpHIECKUHA TOK»
MarunuTHble siBjieHus (6 1)
59 7.1 IlocTossHHBIE MarHuThL. B3anMoielicTBHE MOCTOSHHBIX MAarHUTOB 30 uen.
60 7.2 MaruutHOe mosie. MarauTHOE 1mojie 3eMIId ¥ €T0 pOJIb I JKI3HU Ha 3emire
61 7.3 OmnsiT Dpcrena 31 uen.
62 7.4 MarzuTHOE IoJI€ 2JIEKTPUIECKOro ToKA. [IpIMeHeHne 371eKTPOMAaruuToB B
TEXHUKE
63 7.5 JlelicTBe MarHUTHOTO TTOJISI HA TIPOBO/THUK ¢ TOKOM. JlaboparopHras pabora Ne7 | 32 nen.
«VI3ydeHne neficTBIS MarHUTHOTO ITOJIsl HA IPOBOJHHK C TOKOM»
64 7.6 DNeKTpOoABUraTeNh IIOCTOSHHOTO TOKA. VICIIONb30BaHIe AIEKTPOABUTATENICH B
TEeXHUYECKHX YCTPOMCTBaX U HAa TPAHCIIOPTE
JJIeKTPOMarHuTHasA HHAYKINA (4 yaca)
65 7.1 OmebiTer Dapases. SIBieHne 31€KTPOMAarHUTHON HHAYKIIAN 33 men.
66 7.2 IIpaBuio Jlenua
67 7.3 OnexrporenepaTop. CrocoOb! MOMy4YeHNUS IMEKTPUIECKOI SHEPTUH 34 nen.
68 7.4 DJIEeKTPOCTaHIINK Ha BO30OHOBIISIEMBIX NCTOYHNKAX YHEPTHU
Bcero 68







9 KVIIACC

Ne i/ [dara npoBeneHust
00 Pa3neaa, ITo nnany
- ypoKka B Tema pa3znena (¢ ykazaHueM KOJIN4YECTBA YaCOB B pa3jielie), TeMa YPoKa DarTia
pasnene
Pa3znen 8. Mexannueckue sijaeHus (40 1)
MexaHu4eckoe IBUKEHHE U CTIOCOOBI €ro oMU CAHUS
(10 v)
1 8.1 Mexanudeckoe JnBkeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTD | 1 Hem.
MEXaHHYECKOTO JBWKCHUS
2 8.2 PaBHOMEpPHOE TPAMOIMHEHOE TBIYKEHNE.
3 8.3 HepaBHoMepHOe npsiMoniHEHOE ABbKeHHe. CpeHsisi 1 MTHOBEHHAst CKOPOCTD Tella PH
HEPaBHOMEPHOM JIBUKCHHH
4 8.4 JlaGoparopHas padora Nel «OnpenesieHne cpeiHeil CKOPOCTH CKOJIbKEHUsI OpycKa WU 2 "Hen
JABHKEHMSI IIAPUKA 10 HAKJIOHHOMH MJIOCKOCTH
5 8.5 VYckopenune. PaBHOyCKOpeHHOE MPSMOJIMHEHHOE IBHKCHUE
6 8.6 Pemenue 3agau no teme «OnpeneneHrne KHHEMaTHYECKUX XapaKTEPUCTUK MEXaHHUUECKOTO
JIBUKCHUS
7 8.7 CoOogunoe nmagenue. OneITel [ annnes 3 Hen
8 8.8 PaBHOMepHOE ABHKEHUE IO OKpYXHOCTH. [lepuon u yactora oOpamenus. Jluneitnas u yrioas
CKOPOCTH
9 8.9 LenTpocTpeMuTeIbHOE YCKOPEHHE
10 8.10 Pemenue 3amay no reMe «MexaHMYECKOE ABMKEHUE U CIIOCOOBI €r0 OMUCAHU) 4 gen,.
B3aumopneiicreue Texa (20 1)
11 8.1 [IepBsiii 3akoH HproToHA
12 8.2 Bropoii 3akon HeroTona :
13 8.3 Tpernii 3akoH Herorona. [TpuHnum cynepnosuuuu cui 5 Hex
14 8.4 Pemrenne 3agau no reme «3akonsl HetoToHa. [IpaBuna ciioxeHus cum»
15 8.5 Cuna ynpyrocrtu. 3akoH ['yka
16 8.6 Pemenue 3anau no teme «3akoH ['yka» 6 Hen.




17 8.7 JlabopaTopHasi pabora Ne2 «OnpenesieHue KECTKOCTH NPYKUHBD)
18 8.8 Cuna TpeHusi: cuiia TPeHHUsI CKOJILKEHUS, CUIa TPEHHSI TOKOS, APYTHUe BUABI TPEHHS
19 8.9 Pemenue 3anau no teme «Cusa TpeHUS! CKOJIBKEHUSD) 7 Hen.
20 8.10 JlabopaTopHas paGora Ne3 «McciienoBanue 3aBUCMMOCTH CHJIbI TPEHHS CKOJIbKEHHUSI OT CHJIbI
HOPMAJILHOT'O JaBJICHHU
21 8.11 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS
22 8.12 Pemenue 3anau no teme «Cuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS 8 Hen.
23 8.13 Yckopenue cBoOOAHOTO TaieHus. [IBrmkenne ianeT Bokpyr CoiHia
24 8.14 [TepBast kocmuveckasi CKOpocTh. HeBecoMOCTh 1 meperpy3ku
25 8.15 Pemenue 3a1au no teme «Bec Tenay 9 uen.
26 8.16 PaBHOBecue maTepuaibHOM TOUKU. AOCOTIOTHO TBEPIOE TEIO
27 8.17 PaBHOBecue TBEPAOTO Tena ¢ 3aKPETUIEHHON OChIO BpaIICHUS
28 8.18 MowmeHT cuibl. LlenTp TsDKECTH 10 men.
29 8.19 Pemrenune 3amay o reme «B3aumMomeiictsie Ten»
30 8.20 KonTtponpHas padorta Nel o teme «MexaHUYECKOE ABUKEHUE U CIIOCOOBI €0 OMMCAHUS.
Bsaumoneiictsue Tem
3akonbl coxpanenus (10 1)
31 8.1 Nmnynbe Tena. U3menenue umirynbea. UMmysbe cuitb 11 nen.
32 8.2 3aK0oH cOXpaHEHHs UMITyJIbca. PeakTHBHOE JBMIKEHUE
33 8.3 Mexanuveckasi paboTa U MOIITHOCTh
34 8.4 PaGota cui TsyKecTH, ynpyrocTy, TPeHUS 12 nen.
35 8.5 JladopaTopHas padora Ned «Onpeaenenne padoThl CHJIbI YIPYTOCTH IIPH NOABbEMe rpy3a ¢
HCI0JIL30BAHMEM HEMOABUKHOTO U NMOJABUKHOI0 0J10KOB)
36 8.6 CBs3b sHepruu u paboTsl. [loTeHInanbHas Heprust Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MIIH.
[ToTeHumanbHast SHEPTHsl CKATOM MPYKUHBI
37 8.7 Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU SHEPTUU 13 Hen
38 8.8 3aKOH COXpaHEHMsI MEXaHUYECKON PHEPIUH
39 8.9 Pemrenne 3agau no reme «3aKOHbBI COXPAHEHUS
40 8.10 KonTpoabHnas padora Ne2 no teme «3aKOHbI COXpAHEHHS» 14 nen.

Pa3nen 9. Mexanuyeckue koJjie0anus 1 BOJHbI (15 1)

Mexannuyeckue kosedanus (7 4)




41 9.1 KonebarenpHoe aBmkenne. OCHOBHBIE XapaKTePUCTHKU KOJICOaHUIl: EpHO/I, 4aCTOTa, aMILIATY/Ia
42 9.2 MaremaTuueckuil ¥ IpYKUHHBIN MasiTHUKA
43 9.3 JlaGopatopuas padora NeS «HcciienoBaHue 3aBUCMMOCTH NepUoJIa KoJiedanuii moaBemenHoro | 15 Hen,.

K HUTH IPy3a OT JUIHHBI HUTH
44 94 JladopaTopHas pa6ora Ne6 «UcciienoBaHue 3aBUCUMOCTH MEPUOIA KOJIEOAHUH NPYKMHHOTO

MAasiITHMKA OT MAacCChl IPy3a»
45 9.5 [IpeBpaiienue 3Heprun npu KojaedaTeIbHOM JABHXKEHUN
46 9.6 3aryxatommue koynebanus. BeinyxneHnsie konedbanus. Pesonanc 16 wen.
47 9.7 Pemenue 3a1au o teme «MexaHu4ecKkue KoJIeOaHus»

Mexanu4yeckue BOJHbI. 3BYK (8 1)
48 9.1 Mexanudeckue BoJHbI. CBONCTBA MEXaHUYECKUX BOJIH
49 9.2 [IpotonbHBIE U IOTIEPEYHBIE BOJHBI 17 nen.
50 9.3 JImmHa BOJTHBI M CKOPOCTH €€ pacipoCTpaHeHHUs
51 94 MexaHn4eckue BOJIHBI B TBEPIOM TeEJIE, CEHCMHUYECKHUE BOJIHBI
52 9.5 3Byk. ' pOMKOCTB 3ByKa M BbICOTa TOHA 18 nen.
53 9.6 OTtpaxkeHue 3ByKa
54 9.7 Nudpa3Byk u yabpTpazByk
55 9.8 Pemenne 3agau mo reme «MexaHUYECKHE BOJIHBI. 3BYK» 19 men.
Pa3znes 10. DjieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI (8 1)
DJIeKTPOMArHUTHOE 10JIe U JJIEKTPOMATHUTHBIE BOJIHBI (8 1)

56 10.1 DIEeKTPOMAarHuTHOE I0JIe
57 10.2 DneKTpOMarHuTHbIC BOJHBI. CBONCTBA IIEKTPOMArHUTHBIX BOJTH
58 10.3 [kana 37eKTpOMarHUTHBIX BOJIH. Vcronb30BaHKe AIEKTPOMArHUTHBIX BOJIH JJIS COTOBOM CBSI3U. 20 uen.

JlabopaTopHas padora Ne7 «M3y4yeHune CBOCTB 3J1eKTPOMATHUTHBIX BOJIH C IOMOIIbIO

MOOMJIBLHOTO TesiedoHa)
59 10.4 DNeKTpOMarHuTHas pupoja cBera
60 10.5 Pemenue 3a1au no Teme « DNEKTPOMArHUTHOE TIOJI€ U SIEKTPOMArHUTHBIE BOTHBI»
61 10.6 Ckopoctb cBeTa. BosHOBBIE CBOMICTBA CBETA 21 nen.
62 10.7 Pemenne 3amau mo teme «KonebaHnus 1 BOIHBD)
63 10.8 KonTtponeHas padota Ne3 no treme «Kosiebanusi 1 BOJTHBDY

Pa3nen 11. CeroBble siBenus (15 1)
3aKoHbI pacnpocTpaHeHus ceera (6 4)

64 111 JIydeBas mozensb cBeta. MicTouHuknu cBeTa 22 Hen.




65 11.2 [IpsimosuHeiiHoe pacnipocTpaHeHue cBera. 3arMenus ConHua u JIyHbl
66 11.3 Otpaxenue ceta. [Inockoe 3epkano. 3aKoH OTpaKeHUs CBETa
67 11.4 [Ipenomnenue cBera. 3aKOH MPEIOMIIEHHSI CBETA 23 Hen.
68 11.5 JlabopaTopHas pa6ora Ne8 «McciienoBanne 3aBMCMMOCTH yIJ1a MPeJIOMJICHHS CBETOBOIO JIy4a

OT YIJIa Ma/IeHUs HA TPAHULBI «BO3YX-CTEKJI0»
69 11.6 [TommHOE BHYTpEeHHEe OTpakeHue cBeTa. Vcnoiap30BaHUE MMOJHOTO BHYTPEHHETO OTPaKCHHUS B

OTITUYECKUX CBETOBOAAX

JInn3bl M onTuyeckue npudopsl (6 1)

70 11.1 JIunza. Xop my4yelt B IMH3€E 24 nen.
71 11.2 JlaGopaTopuasi padora Ne9 «IlosryueHue u3o0paxeHnii ¢ MOMOIILIO COOUPAIOIIEH JIMH3BI»
72 11.3 Ontuueckas cucrema ¢oToarnmapara, MUKpPOCKOTIA U TEJIECKOTIa
73 114 Jla6opaTopuasi padora Nel0O «Onpenesienne (pOKYCHOT0 PacCTOSTHUSI M ONITHYECKOH CHJIBI 25 Hen.

coOuparomuieii JMH3b»
74 11.5 I'ma3 kak ontryeckas cucteMa. bIM30pPYKOCTh U JaTbHO30PKOCTh
75 11.6 Pemenue 3a1au o Teme «3aKOHbBI pacpoOCTPaHEHUs cBeTa. JIMH3BI U onTHYeCKHe TPUOOPHI»

Pasno:xenne 0esioro ceera B cnekrp (3 4)
76 11.1 Paznosxenue 6enoro ceera B cnektp. OnbiTel HploTOHA 26 gen.
77 11.2 CrnoxeHue CeKTPaIbHBIX I[BETOB
78 11.3 Jlucniepcus cBera
Paznen 12. KpanToBble siBjenus (17 4)
Hcnyckanue u nmorJiomeHne cBera aromom (4 4)
79 12.1 OmnbiTel Pe3epdopa u mianeTapHasi MOJEIb aTOMa 27 Hen.
80 12.2 Mogenb aroma bopa
81 12.3 Hcnyckanue u norjoiieHue ceBeta aToMoM. KBaHTHI.
82 12.4 JlunenyaThie CIIEKTPHI 28 Hen.
Crtpoenne atomHoro siapa (6 1)

83 121 PagnoaktuBHOCTh. Anb(a-, 6eTa- 1 raMMa-u3TydeHUs
84 12.2 CrpoeHne aTOMHOTO spa
85 12.3 HyxnonHas Mozens atoMHOro aapa. M3oTomnsl 29 nen.
86 12.4 PannoaktuBHbie npeBpanienus. [lepuon nonypacnana
87 12.5 JleficTBYS paJliOaKTUBHBIX N3JTy4YEHUI Ha KUBbIE OPraHU3MBI
88 12.6 Pemenue 3anau no teme «CTpoe€HNE aTOMHOTO SIIPA» 30 Hen.

Snepubie peaknum (7 4)




89 121 SnepHble peakuu

90 12.2 3aKOHBI COXPAHEHHUS 3apsAA0BOI0 U MaCCOBOTO YHCEIN
91 12.3 OHeprus cBs3U aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU 31 nen.
92 124 JlaGopaTopnasi pa6ora Nel2 «MccienoBaHue TPEeKOB: H3MepeHHE YHEPTUU YACTHIIBI 110

TOPMO3HOMY NyTH (10 poTorpadusim)»
93 12.5 Peakium cunTesa u nenenus siaep. Mcrounuku sneprun ConHua v 3BE31. SnepHas sHepreTuka
94 12.6 Pemenue 3a1a4 o Teme «3aKOHbBI COXpAaHEHUS 3apsI0BOTO U MacCOBOTO YHCEI» 32 nen.
95 12.7 KonTpoabHnas padora Ned no teme «KBaHTOBbBIE SIBJIEHUSD)

I[MoBTOpHUTENILHO — 0000 AU MOAYJIB (7 Y1)

96 1 Mexanundeckue sBJICHHUs. J{aBlIeHnEe TBEPABIX TeEIl, KUIAKOCTEN U ra30B.
97 2 TeroBeie IBIICHUS 33 gen.
98 3 DNEeKTPUYECKUE U MATHUTHBIC SIBIICHHSI
99 4 Mexannueckue kojeOaHust 1 BOJHBL. CBETOBBIC SBICHUS
100 5 HroroBasi KOHTpoJbHasi padoTa 34 nen.
101 6 3ammTa rpynnoBbIX WM HHIHBHIYAJbHBIX IPOEKTOB
102 7 [ToBTOpHUTENBHO-0000IIAIOIITNI YPOK
Bcero 102

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJI51 YYEHUKA7 KJIACC

®dusuka, 7 kinacc/[lepeimkun A.B., OO0 «IPODAy»; AO «M3aarensctBo [IpocBenmenney;BBeaure cBoit BapuaHT:

8 KIIACC

®dusmka 8 knacc/Ileprimkun A.B., OO0 «/IPODA»; AO «M3aarenbctBo [IpocBemenne»;BBeaure cBoit BapuaHT:

9 KUIIACC

®wusuka 9 knacc/ [lepeikun A.B., I'ytauk E.M., OO0 «IPO®A»; AO «M3narensctBo [IpocBemenuey;BBenute cBoii BapuaHt:
METOAUYECKHUE MATEPUAJIBI JIJ151 YUUTEJISL

7 KJIACC

dusuka, 7 knacc.Meroanyeckoe nocobue/ H.B. ®unonosud - 5-e uzs., nepecmotp.-M. : Ipoa,2018-189




8 KJIACC

dwusuka, 8 knmacc.Meroanueckoe nmocodue/ H.B. @unonosud - 3-e usf., crepeotnr. .-M. : JIpoda,2018-208

9 KUIIACC

®dwusuka, 9 knacc.Meroauueckoe nocodue/ E.M. I'yran,O.A. UepHukosa - 3-¢ u3J., crepeotutt. .-M. : [Ipoda,2016-221
HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC
https://resh.edu.ru/subject/28/

8 KJIACC
https://resh.edu.ru/subject/28/

9 KJIACC
https://resh.edu.ru/subject/28/

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJOBAHMUE JISAA ITIPOBEJAEHUSA JIABOPATOPHBIX, IPAKTHYECKHUX PABOT,IEMOHCTPALIUN



W3menenus B pasaene «Temarndeckoe miiaHUPOBAHUE
[Ipeamer: pusnka

Kmacc: 8

VYuurens: [lovinekoM.JI. /

Ne ypoka | Tema pa3znmena Tema ypoxa KonnuecTBo 4acoB Ha TaHHYIO TEMY ITpuuuna Crioco6
ITo KOPPEKTUPOBKHU KOPPEKTUPOBKHU
OCHOB.
KTII
ITo rutany Hano
11 TennoBnie aBIEeHUS KomanuectBo Temnorel. | 1 1 BIIP
O0benrHEHNE YPOKOB
12 YV nenpHas 1 1
TEINIOEMKOCTD

BEOICCTBA
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