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1. [TosicHuTenpHas 3anMcKa.

[Tporpamma no (pu3uke Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl COCTaBJIEHA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yiabTaraM OCBOGHHMsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMmel, npeacrapieHHbIXx B DI'OC 000, a takke ¢ yuérom deaepanbHON
nporpaMMbl BocniuTaHus M KoHnenuuu npenojgaBaHus ydeOHoro npeamera «®Pusuka» B
oOpa3oBaTenbHBIX  opranmsanmusx  Poccuiickoit ~ @Dexepanuu, peaqu3ylOIMX  OCHOBHBIC
00111eo0pa3oBaTesIbHbIE IPOrPaMMBI.

Copneprkanue mporpamMmsl 10 (U3MKE HANpaBIeHO HA (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YYarOLMXCsl U OPraHU3aLMI0 U3y4eHUs (PU3UKU Ha AEATeJIbHOCTHON OCHOBE. B Helt
YUUTBHIBAIOTCSI BO3MOXKHOCTH Y4eOHOTO mpenmera B peanusanun TpeboBanuit ®I'OC OO0
IUIAHUPYEMBIM ~ JIMYHOCTHBIM M METalpeJMETHBbIM  pe3yiapTaraM oOOy4deHHus, a TaKxke
MEXITPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHus.

B mporpamme mo Qu3MKe ONMpEnensioTCs OCHOBHBIE LENM W3Yy4eHHUs (HU3UKHM Ha YpPOBHE
OCHOBHOTO o00mero o0pa3oBaHus, IUIAaHUPYEMble pe3ylbTaThl OCBOCHHMS Kypca (PU3UKU:
JUYHOCTHBIC, METANIPeIMETHBIC, TPEIMETHBIC (Ha 6a30BOM YpPOBHE).

[Tporpamma mo ¢u3Mke ycTaHaBIMBAeT pacHpefesieHue ydyeOHOro marepuaiga Mo TojaaM
oOydyenus (mO KiaccaM), IMpeiaraeT MPUMEPHYIO TIOCIEIOBATENbHOCTh H3YYEHHUS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOIO COACp)KaHUS U Yy4€Te BO3PACTHBIX OCOOEHHOCTEH
00yJaromuxcs.

[lporpamma 1o (Qu3uke MOXeT ObITh MCIOJB30BaHA YUUTENIIMH Kak OCHOBA
JUIE  COCTaBIieHWsT CBoMX paboumx mporpamMm. [lpm paspaboTke paboueil mporpammsbl
B TEMAaTMYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITh YYTE€Hbl BO3MOXXKHOCTU HCIHOJIb30BAHUSA
AJIEKTPOHHBIX (IH(POBBIX) 00Pa30BATEIBHBIX PECYPCOB, SBIAIOMMXCA Y4€OHO-METOANYECKUMU
MatepuaiamMu  (MyJbTUMEIUIHbBIE IPOrpaMMbl, 3JCKTPOHHbIE Y4YeOHMKM M 3aJ@4HUKH,
NEKTPOHHbIE OWUONMOTEKH, BHUPTYyaJbHbIE J1a0OpAaTOPUHU, WIPOBBIE MPOrPaMMbl, KOJUIEKLUU
UGPOBBIX  00pa3oBaTENbHBIX  PECYpPCOB), pEATU3YIOIUX  JUJAKTHYECKHE  BO3MOXKHOCTHU
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH, COAEpkKAaHHE KOTOPhIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 00pa3oBaHUU.

[IporpaMmmMa 1o  ¢u3MKe HE  CKOBBIBA€T TBOPYECKYI0  WHUIMATHBY  Yy4MTeIel
U TPEeNOCTaBIAET BO3MOXKHOCTH JJISl DPEATU3alUU  Pa3IMYHBIX METOJUYECKMX IOAXOI0B K
IpenojaBaHuio (U3KMKH MPU YCIOBUU COXpPaHEHUs 00s3aTeNIbHOM YacTH coiepKaHUsI Kypca.

Kypc ¢usukum — cucremooOpasyromuii JUIsi €CTeCTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETOB,
MIOCKOJIbKY (M3MYECKHE 3aKOHBI JIE)KaT B OCHOBE MPOIIECCOB U SIBICHMM, M3yd4aeMbIX XHUMHEH,
Ouosioruei, actpoHoMuei u ¢puznyeckoit reorpadueit. duznka — 370 MpeaAMET, KOTOPBINA HE TOJIBKO
BHOCUT OCHOBHOMW BKJaJl B €CTECTBEHHO-HAyUYHYIO0 KapTUHY MHpa, HO M MPEJOCTaBIsAeT Hanbosee
sCHple O00pa3lbl NPUMEHEHHs HayyHOro MeTO/Aa IO3HaHUSA, TO €CTh CIoco0a MOJy4YeHHUs
JIOCTOBEPHBIX 3HaHMI o mupe. HakoHen, gu3uka — 3TO HpeaMeT, KOTOPbIA Hapsiay ¢ APYrUMU
€CTeCTBEHHO-HAyUYHbIMU IpeJMETaMM JOJDKEH JaTh oOydJaroIlluMcsl MpeJCTaBlIeHHEe 00
YBJIEKATEJIbHOCTH HAyYHOTO HCCJIENIOBAaHUS M PAJIOCTH CaMOCTOSITEIBHOIO OTKPBITHS HOBOIO
3HAHUA.

Opnna W3 MIaBHBIX 3a7ad (U3MYECKOro 00pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHHs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOW IPaMOTHOCTU M MHTEpeca K HayKe y OCHOBHOM
Macchl 00ydaroluxcs, KOTOpble B JajbHEiIIeM OyAyT 3aHSAThl B CaMbIX pa3HOOOpa3HBIX cdepax
nestenbHOCTH. Ho He MeHee Ba)KHOW 3ajjaduel SIBISETCS BBIBICHHE U MOATOTOBKA TaJaHTIMBBIX
MOJIOJBIX JIIOJIEH JUIsi  TPOAOJKEHUsT 00pa3oBaHUs U JalbHEWImed mnpodeccHnoHaATbHOU
JeSITeIbHOCTH B OOJIACTH €CTECTBEHHO-HAYUYHBIX MCCIIEIOBAaHUM M CO3/aHUU HOBBIX TEXHOJOTHMH.
CornacHO TPHUHATOMY B MEXAYHapOIHOM cooOIecTBe ompezaeneHuto, «EcTecTBeHHO-Hay4yHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTh 4YeJOBEKa 3aHMMAaTh AKTUBHYIO TPAXKJIAHCKYIO MO3MILHUIO TI0
OOIIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMM HAayKaMH, U €ro T'OTOBHOCTh
MHTEPECOBATbCSl E€CTECTBEHHO-HAYYHBIMU HAESIMH. HaydHO TIpaMOTHBI YEIOBEK CTPEMMTCS



y4acTBOBaTh B apryMEHTHUPOBAaHHOM OOCYXKIEHUH MPOOJIEM, OTHOCSIIUXCS K €CTECTBEHHBIM
HayKaM ¥ TEXHOJIOTUSAM, YTO TPEOYET OT HEro CIESAYIOINX KOMIETEHTHOCTEH:

—Hay4YHO OOBSICHATH SIBJICHMUS,

—OLIEHUBATh ¥ IOHUMAaTh OCOOEHHOCTH HAyYHOTO MCCIIEI0BAHUS;

—HMHTEpIPETUPOBATD JTaHHbIE u UCIOJIb30BaTh Hay4yHbIE J0Ka3aTenbCTBa
JUISL TIOJTYY€HUS BHIBOJIOBY.

W3ydeHnne  (GU3HKH ~ CIIOCOOHO  BHECTM  peHIAOMMi  BKJIAaL B (OpPMUpPOBaHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH 00Y4arOIIHXCSI.

enn wu3ydeHnus ¢GU3MKH HA YpPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs ONPEICIICHHI B
Konuenmun npenoaaBanust yueOHoro mnpeamera «®Pusnka» B 00pa30BaTEIbHBIX OpPraHU3AIUSIX
Poccuiickoit @enepanuu, peaqu3yrOIIMX OCHOBHBIE 0OOII€00pa3oBaTeIbHbIE  IPOrPaAMMBI,
yTBepkI€HHON pemeHueM Komterun MunnctepcrBa npocsemeHuss Poccuiickoit ®enepanuu
(mporoxon ot 3 nexadps 2019 r Ne [TK-48H).

Lenu nzydyenust pusuKu:

—MpUOOpeTeHNE MHTEpeca U CTPEMJICHHS OOYYarOMIMXCsl K HAYYHOMY HM3YYECHHUIO MPUPOJIBI,
Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

—pa3BUTHE TMpPEACTaBICHUM O HAy4HOM MeETOAe I[O3HaHusi U  (QopMHUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

—(opMHupOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pE3yJabTara W3YYEHHUS OCHOB CTPOCHHS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

—(opMupoBaHuE TPEACTABICHUN O POK (PU3UKH JJISI PA3BUTHS APYTHX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTUH;

—pa3BUTHE TMPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeil mnpodeccuoHaIbHON
NESTeNIbHOCTH, CBSI3aHHOM ¢ (U3MKOW, TMOArOTOBKA K JajbHEileMy OOY4YeHHIO B OSTOM
HaIpaBJICHUN.

JocTuxeHne STUX I1eleld Ha YPOBHE OCHOBHOTO o00Iiero oOpa3oBaHHs 0OOecTeuynBaeTCs
pEILIEHNEM CIIEIYIOINX 3a4ay:

—npuoOpeTeHre 3HaAaHUM O JAMCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHMYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—MpUOOpETEeHNE YMEHUH ONHCHIBATH U OOBSCHATH (PU3MUECKUE SBICHUS C MCIOIH30BAHUEM
MOJYYEHHBIX 3HAHHI;

—OCBOEGHHE METOJIOB pELIeHHS NPOCTEHIINX pAacYETHBIX 3aJad C HCIOJIb30BaHHEM
¢bu3nvecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUH HAOIIOJATh MPUPOIHBIC SBICHHUS W BBIIOJIHSITH OIBITHI, JIAOOPATOPHBIC
paboTHI M AKCTIEPUMEHTAIBHBIE UCCIIETOBAHMS C CIIOJIb30BAHUEM N3MEPUTENLHBIX IIPHOOPOB;

—ocBoeHue MNpuéMoB paboThl ¢ uHPopManuend (GU3NUECKOro COAEp)KaHUs, BKIIOYas
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSX (H3UKH, aHAIW3 W KPUTHYECKOE OICHHBAHUE
uH(pOpMaINH;

—3HaKOMCTBO €O cdepamMu MpodecCUOHATLHON NEATEeTbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSIX (PH3NUECKON HAYKH.

OO1ee ynciI0 YacoB, peKOMEHIOBaHHbIX IS U3ydeHHus Gpu3uku Ha 6a30BOM ypoBHe, — 238
yacoB: B 7 kjacce — 68 dacoB (2 yaca B Heneno), B 8 kinacce — 68 vacoB (2 yaca B Henemo), B 9
knacce — 102 gaca (3 yaca B HEJIeNIO).

B mporpamme mpeaycMOTpeH pe3epB y4eOHOTO BpeMeHHU B /—8 Kilaccax, M IMOBTOPHTEIBHO-
oboOmaronii Moayabr B 9 Kilacce, KOTOpPbIE YYUTEIb MOXKET MCIIOJIB30BaTh IO CBOEMY
YCMOTPEHHUIO.

2. Conepxanue o0yueHHs

7xiacc

Pa3znen 1. ®usuka u €€ poab B NO3HAHUN OKPYKAIOIIETO MUpA.

dusuka — Hayka o mnpupoge. SBmenms mpupomsl (MCY). ®usndeckme sBieHMmS:

MCXAaHUYCCKHUEC, TCIIJIOBBIC, SJICKTPUUCCKUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC.




®dusnyeckue BeMUMYMHBL. M3Mepenune ¢u3mveckux BenmuunH. DPu3nueckre MpuOOopHI.
[TorpemnocTs n3MepeHult MexayHapoaHas CUCTEMa AVMHULL.

Kak ¢u3mka m npyrue eCTECTBEHHbIE HAyKHM H3Y4arOT NPHUPOAY. EcTecTBEeHHO-HAYYHBIN
METOJ TO3HAaHWA: HaONIONEeHHe, TIOCTAHOBKA HAYYHOTO BOINPOCA, BBIIBWKCHHE THUIIOTE3,
HKCIIEPUMEHT I10 NMPOBEPKE TUIoTe3, 00bsiCHEHHE HabIoqaemMoro siBieHus. Onucanue Gpusndeckux
SIBJICHUH C IIOMOLIBIO MOJCIICH.

JleMoHcTpanum.

MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

Ouznyeckue NpuOOpbl M MpolLeAypa HOPSIMbIX H3MEPEHHH AaHaloOroBbIM M IUGPOBHIM
puOOpOM.

JIaGopartopHble pabOTHI H OIBITHI.

OmnpeneneHue 1EHbI JEICHUS KAl H3MEPHUTEIHLHOTO MPHOOopA.

N3MepeHne paccTosiHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Omnpenenenue pa3MepoB MaybIX TE.

W3mepenue teMiieparypsl Ipy MOMOLIH KUJKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPBHI.

[TpoBeneHue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: AAJbHOCTh MOJETA MAPHUKA, MYIIEHHOTO
TOPU30HTANILHO, TEM O0JIblIle, YeM OO0JbIie BBICOTA ITYCKa.

Paznen 2. IlepBoHavanbHble CBEJECHUS O CTPOCHUH BELLIECTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. OMBITHI, T0Ka3bIBAIONINE TUCKPETHOE
CTPOEHHE BEILECTBA.

JBuxenne wyactuil BemiecTBa. CBs3b CKOPOCTH [BHIKEHHSI YACTHI] C TEMIIEpaTypoi.
BpoynoBckoe mgBmwkenue, mudp¢ys3us. BzanmosneiicTBume dacTHIl BEIIECTBA: NPUTSHKCHUE W
OTTaJKHUBaHUE.

ArperaTHple  COCTOSIHMSI  BEILECTBA: CTPOEHHE Tra30B, JKUJKOCTEHW W TBEPHBIX
(kpucTauIMyecKux) Tel. B3auMoCBsI3p MEXIy CBOWCTBAaMU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOIBI.

JlemoHcTpanuu.

HabGmonenne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nuddysun.

HabGmronenne sBieHUN, OOBIACHSIOMIMXCS MNPUTSKEHUEM WIM OTTAJKMBAHUEM YaCTHUI]
BELIECTBA.

JlaGopaTopHbie pabOThI U OBITHI.

Orenka auamMerpa aroma METOAOM PsiIOB (C UcCTob3oBaHueM (hoTorpaduii).

OMBITHI 110 HAOJTIOACHHUIO TEMIOBOTO PACITUPEHHUS Ta30B.

OnbITHI MO OOHAPYKEHUIO TEUCTBUS CUIJT MOJIEKYISIPHOTO MTPUTSHKEHUSI.

Paznen 3. JIBimkeHue u B3aUMOJICHCTBUE TET.

Mexannueckoe nBHxkeHHE. PaBHOMEpHOE U HepaBHOMEpHOe JBHkeHHE. CkopocTb. CpenHssa
CKOPOCTH IPU HEPABHOMEPHOM JIBIKCHUH. Pacuér myT 1 BpeMeHH JIBHKCHHS.

SIBnenue nHepuuu. 3aKoH UHEpLUUH. B3anMoaeiicTBUE Te Kak NpUYMHA U3MEHEHUS! CKOPOCTH
IBUKEHMs Tesl. Macca kak Mepa uMHepTHOCTH Tena. IlnoTHocTh BemecTBa. CBS3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B elMHUIlE 00BbEMA BEIIEeCTBA.

Cuna kak xapakTepucTuKa B3auMoaenctus ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOILIbIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TskecTh. Cuila TSKECTH Ha APYTHUX
wianerax (MC). Bec Tema. HeBecomocth. Cio)eHHe cuJl, HANpaBICHHBIX IO OJHOW MPSIMOM.
PaBHogelicTByromas cuin. Cuiia TpeHusi. TpeHHe CKOJIBKEHUS U TPEHUE MOoKos. TpeHune B Ipupoae
u texauke (MC).

JlemMoHCcTpanuu.

Habmroienne MexaHn4eckoro JBUKEHHs Tena.

N3mepeHne ckopocTy NPSIMOIMHENHOTO ABH)KEHHUS.

HabGnronenue siBeHUs HHEPITUN.

HabmoneHne n3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.




CpaBHeHME Mace MO B3aUMOJICUCTBUIO TE.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlaGopaTopHblie pabOTHI U OTIBITHI.

OmnpezneneHue CKOPOCTH PABHOMEPHOTO JIBWXKEHHS (IIapuKa B KUIKOCTH, MOJEIHU
JIEKTPUUYECKOT0 aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpeaHe CKOPOCTH CKOJBKEHHs Opycka WIM [IapuKa M0 HaKJIOHHOU
IIJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO TeNA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsikeHusd (nedopMmalyy) MPYKUHBI OT
IIPUIIOKEHHOHN CHUIIBL.

OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHMS OT Beca Teja

Paznen 4. JlaBnenue TBEPABIX TN, )KUIKOCTEN U I'a30B.

Jasnenue. CriocoObl yMEHBIIEHUS U yBeIMueHMs JaBiieHus. JlaBieHue raza. 3aBUCUMOCTb
JaBlieHHs ra3a oT 00béma, Temneparypsl. [lepenaya naBieHus: TBEPABIME TEIAMH, KUAKOCTIMH U
razamu. 3akoH [lackansa. IIHeBmMaTMueckue MamMHbL. 3aBUCUMOCTb JABJICHUSA JKUIKOCTH OT
riyounsl. ['unpocrarnyecknii napagokc. Coobmaromuecs cocyabl. [ napaBinuecKkue MeXaHu3Mbl.

Atmocdepa 3emnan M atrMmocdepHoe AaBieHHe. IIpUUYMHBI CyIECTBOBAHUS BO3AYLIHON
obonouku 3emau. Ombir Toppuuennu. M3mepenue armocdepHOro gaBieHUs. 3aBUCUMOCTb
aTMOC(EepHOTO JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopst. [Ipubopsr st m3mepeHust atMocepHOoro
JaBJICHHUS.

JelicTBUE KUAKOCTH U Ta3a HA MOTPYKEHHOE B HUX Teso. BeiTanmkuBaromas (apXxuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnasanue.

JeMoHcTpanuu.

3aBUCHMOCTb JIaBJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTBIO U ra3oM.

Coob1maronyecs: cocy/sl.

I'mppaBinnyeckuii npecc.

[TposiBnenue neiicTBus aTMOCHEPHOTo AaBICHHUSL.

3aBUCHMOCTh BBITAIKUBAIOLIEH CUJIBI OT 00BbEMa MOTpPYXKEHHOW 4YacTU Telaa U IUIOTHOCTU
AKHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BHITECHEHHON KUIKOCTH.

VYcnoBue 1uiaBaHMs TEN: MJIAaBaHUE WIIU TOTPY)KEHHE TEJl B 3aBUCHMOCTH OT COOTHOIIECHHUS
IIJIOTHOCTEH TeNa U JKUJKOCTH.

JlaboparopHbie pabOTHI U OTIBITHI.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOZIE OT 00bEMa MOTrpyKEHHOM B KUJIKOCTh 4aCTU
Tena.

Omnpenenenye BhITATKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEJO, MOrPY>KEHHOE B KUIKOCTD.

ITpoBepka HE3aBUCMMOCTHU BBITAIKUBAIOLIEH CHIIBI, AEUCTBYIOUIEH Ha TENO B XKHIKOCTH, OT
Macchl Tela.

OnpIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEN CHUJIBI, AEUCTBYIOLIEH HA TEJIO B
AKHUJKOCTHU, OT 00BEMA MOTPYKEHHOM B )KUJKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAaHUE JIOAKM U  ONpENelIeHue €€
Irpy30N10ABbEMHOCTH.

Paznen 5. PaboTa u MOIIHOCTb. DHEPrHsl.

Mexannueckasi pabora. MOITHOCTb.

[TpocTble MeXaHU3MBI: pbIuar, OJOK, HAaKJIOHHAs IMJIOCKOCTh. [IpaBmiio paBHOBECHs pblUara.
[IpumeHneHnue mpaBuiia paBHOBECHUS pbldara K 0510Ky. «3osnoTtoe mpamiio» Mexanuku. KIT/I mpocteix
MexaHu3MOB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexanndeckasi sHeprusi. Kunetndeckass ¥ nmoTeHuHaibHas sHeprus. [IpeBpaiienue ogHOro
BHJIa MEXaHUYECKOW YHEPTUH B IPYrol. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHUKE.

JemoHcTpanmu.

[TprMepsl MPOCTHIX MEXAHU3MOB.

JlaGopaTopHbie pabOTHI U OTIBITHI.



Onpenenenne  paboOThl  CUJIBIL  TPEHHUS  NPU  PABHOMEPHOM  JBMKEHMHM  Teja
10 TOPU30HTAJILHOM TOBEPXHOCTH.

Uccnenoanue ycioBui paBHOBECHUS pblyara.

N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.

N3yuenue 3aKoHa COXpPAHEHUSI MEXaHUYECKOM SHEPI M.

8 kJacc

Pa3nen 6. TemioBrie sIBIIEHUS.

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUs BeulecTBa. Macca u
pa3Mepbl  atoMOB M MOJeKyid. OmbITel, NOATBEPKIAIOIINE  OCHOBHBIE  IOJOXECHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Monenu TBEPAOTO, KUIKOTO M Ta3000pa3HOro COCTOSHUM BemlecTBa. Kpucramnmyeckue u
amop¢ubie Tena. OObICHEHHUE CBOMCTB Ta30B, KUJIKOCTEH M TBEPIBIX TET HAa OCHOBE TOJIOKEHUH
MOJIEKYJIIPHO-KUHETHUEeCKOW Teopun. (CMmauMBaHME M KanWUIApHBIE sBJIEHUS. TernoBoe
paclIipeHHe U CKaTHE.

Temneparypa. CBsA3p TeMIepaTypbl €O CKOpPOCTBIO TEIUIOBOI'O JIB)KEHMSI YacTHLL.
Buytpennss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEN 3HEpruu: TeIUIonepeadya U COBEpIICHHE
paboTel. Buasl Terionepenaun: TemIoNpOBOAHOCTh, KOHBEKIUS, U3TyYECHHUE.

KonuuectBo TEIJIOTHI. VnenbHas TEIII0EMKOCTh BEILIECTBA. TemnooOmeH
M TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. [lnaBieHue u  OTBepJeBaHHE
KPUCTAINIMYECKUX BEIIECTB. YJeNbHas TeruioTa IuiaBieHus. [lapooOpa3oBaHue M KOHIEHCAIIMS.
Ucnapenne (MC). Kumenue. YnenbHas Temiora mapooOpa3oBaHMs. 3aBUCHMOCTb TEMIEpPaTypbl
KHUIIEHUS OT aTMOC(EPHOTO J1aBICHUSI.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuumns! padots! Temnosbix apuratenei KIIJ| temnoBoro nuratens. TemioBele ABUraTenu
U 3amTa okpyxaroriei cpenst (MC).

3aKOH COXpaHEHMsI U IIPEBPALEHMS SHEPTUHU B TeIUI0BbIX npoueccax (MC).

JlemoHcTpanuu.

HabGmonenne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nuddysun.

Habmonenune sBneHni cMaunMBaHUs ¥ KalWUISIPHBIX SBJICHUI.

HaOGnroeHue TemnoBoro pacuMpeHus Tell.

N3meHenune JTaBJICHUS rasa npu WU3MEHEHU!U o0BEMa u HarpeBaHUU
WM OXJIAXKICHUU.

[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buael Teronepenayu.

OxJaxieHrne Ipyu COBEPLICHUH PaOOTHI.

HarpeBaHue npu coBepiieHUH pabOThl BHEIIHUMH CHUIIAMHU.

CpaBHeHuE TEMI0EMKOCTEN pa3InYHbIX BEIIECTB.

HaGnronenue kunexus.

Habmonenre noctossHCTBa TeMIlepaTypbl P MIJIaBJICHUH.

Mopenu TerIoBbIX ABUTaTENEN.

JlaGopaTopHbie paOOThI U OTBITHI.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSKESHUS.

OnBITHI O BhIpAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

OnbITh! IO HAOJIIOIEHUIO TEIIIOBOTO PACUIMPEHHS ra30B, KUIKOCTEH U TBEPBIX TEJ.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.

OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro o0bEMa U HarpeBaHUs
WM OXJIQXKICHUS.

[IpoBepka rumoTe3bl JUHEHHOM  3aBUCHMMOCTH  JUIMHBI ~ CTOJIOMKA JKMJKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.

Habmionenne n3MeHeHus: BHyTpEHHEH SHepruu Tena B pe3yibTaTe Terionepeaadn 1 padoThl
BHELIHUX CHUJI.

HccnenoBanue sBJICHUS TEIJIO0OMEHa MPH CMEIIMBAHUH XOJOAHON U TOopsyeil BOJBI.



OrnpeziesieHre KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPU TEIMI00OMEHE C HarpeThbiM
METAJUTMYECKUM IIUIHHAPOM.

Onpenenenre yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca ucrnapeHusl.

OnpeneneHre OTHOCUTEIBHOM BJIaKHOCTH BO3/yXa.

Ornpezenienne yAelIbHON TEIJIOTHI TUIaBICHUS JIbJIA.

Paznen 7. Dnexkrpuueckrie U MarHUTHBIE SIBIICHUSI.

OnekTpuzanus Tell. JBa poja 3JIeKTpUYECKUX 3apsiioB. B3aumonelcTBue 3apsuKeHHBIX TEI.
3akon KynoHa (3aBUCHMMOCTb CHJIBI B3aUMOJICMCTBHS 3apSDKCHHBIX TEJI OT BEIUYUHBI 3apsioB H
PACCTOSIHUSL MEXAY TeJIaMu).

OnekTpuyeckoe nosie. Hampssk€HHOCTH 3eKTpudeckoro modig. [IpuHuun cynepno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu anexkTpuyueckux 3apsiaoB. DIeMEHTApHbIN dJIeKTprudeckuil 3apsia. CTpoeHue aToma.
[IpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. YCJIOBUS CYHIECTBOBAHUS DJIEKTPUYECKOrO ToOKa. MCTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBHUS H3JIEKTPUYECKOrO0 TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUHN TOK B )KMIKOCTAX U razax.

Onektpuyeckas 1enb. Cuna Toka. JnekTpudeckoe HampspkeHue.  ConpoTUBIICHHE
MPOBOJIHUKA. YJIETbHOE COMPOTHUBJICHHE BemecTBa. 3akoH Owma s ydacTKa  IICTH.
[TocnenoBarenbHOE U MapaJUIeIbHOE COSTUHEHUE TPOBOHUKOB.

Pabota 1 MomHOCTh 31€KTpUUEcKOro Toka. 3akoH Jxoynsa—Jlenna. Dnekrpuyeckue Lenu u
MOTPEOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

IlocTossHHBIE MarauThl. B3amMoaelicTBHE IIOCTOSHHBIX MArHuTOB. MarHuTHOE IIOJeC.
MaruauTHOe nosie 3eMJIM U €ro 3Ha4eHue sl KU3HU Ha 3emuie. OnbIT Ipcrena. MarHuTHoe 1moJie
AJIEKTPUYECKOTO ToKa. [IpuMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. JIeiiCTBME MarHUTHOTO TIOJISI Ha
MPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEN b TOCTOSSHHOTO TOKa. VIcroib30BaHUE 3IEKTPOBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onbitel ®apages.  SBneHne  snekTpoMarHuTHoOW — uHaykuuu. [IpaBunmo  Jlenuma.
Onektporereparop. CrnocoObl TMOMy4YEHUs DJIEKTPUUECKOM JHEPruu. DIJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

JeMmoHcTpanmy.

DneKkTpu3zanus Ted.

JIBa poJia SIEKTPUYECKUX 3aps0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.

YCTpOoKCTBO U AEMCTBUE DIIEKTPOCKOIIA.

DIeKTpOCTAaTUYECKAs UHTYKIIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.

[TpoBOTHUKY U AUDIIEKTPUKH.

MopenvpoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

VCTOYHHKH OCTOSTHHOTO TOKA.

JlercTBUSA DIIEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"az0BBIii pa3psa.

N3mepenne cuiibl TOKka aMIepMeTpOM.

N3mepenne 31eKTpUYECKOro HaMPSKEHUS BOJIBTMETPOM.

PeocraT 1 Mara3uH conpoTHUBIECHUH.

BzaumoneiicTBre NOCTOSHHBIX MAarHUTOB.

MopenvpoBaHrue HEBO3MOKHOCTH Pa3ACJICHHsI IOJTIOCOB MarHUTa.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

OmnbIT DpcTena.

MarnuTtHoe nojie ToKa. JJIEeKTPOMarHmr.

JlelicTBME MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

WccnenoBanue siBICHUS DIEKTPOMArHUTHON WHAYKITHH.

Onbitel @apages.



3aBUCHUMOCTD HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBU €r0 BO3SHUKHOBEHHS.

DneKTpOoreHepaTop MOCTOSIHHOTO TOKA.

JlaGopaTopHbie pabOThI U OTBITHI.

OnbITh IO HAOJIIOACHUIO SJCKTPU3ALUH TEJI HHAYKIIUEH U IPH COPUKOCHOBEHHH.

HccenenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA IPOBOJHUKH U IU3JIEKTPUKH.

COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.

W3mepeHne u peryampoBaHue CUIIbI TOKA.

W3mepeHnue U peryinpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 PEe3UCTOp, OT CONPOTHBICHUS
pe3uCTOpa U HAIPSKEHUSI Ha PE3UCTOPE.

OnBbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUYECKOIO CONPOTHUBJIEHUS MMPOBOJHUKA OT
€ro JUIMHBI, IUIOLIAIH [IOIIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHUS HANPSIKEHUW IPHU IOCIEI0BATEIbHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJUIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIAEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIIYILIETO Yepe3 JaMIIOUKY, OT HAPsHKEHUS Ha HEll.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MArHUTOB MIPU UX O0BEIMHEHUU U Pa3/ICICHUH.

HccnenoBanue 1eCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnpIThl,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI  B3aUMOJEHUCTBUS  KaTyIIKU
C TOKOM M MarHuTa OT CWJIbI TOKAa M HAIPABJICHHS TOKA B KaTYILKE.

N3ydeHue neicTBUSI MAarHUTHOTO I0JI HA IIPOBOJHUK C TOKOM.

KounctpyrnpoBanue u usydeHue padboThl AIEKTPOABUTATENSL.

N3mepenne KIIJ[ anekTpoaBuraTeIbHOM yCTaHOBKHU.

OnpITel 1O  HCCIEAOBAHUIO  SIBJICHUS DJIGKTPOMAarHUTHOM HWHIYKUMU: HCCIEIOBAHUE
W3MEHEHUI 3HaYeHMs U HAaIlPaBJIEHUSI MHAYKLIHOHHOTO TOKA.

9 knacc

Paznen 8. Mexanuueckue siBICHUS.

Mexannueckoe aBukeHHe. MarepuanbHasg Touka. Cucrema orcué€ra. OTHOCHUTENBHOCTh
MEXaHWYECKOro  JBWKEHUsA. PaBHOMepHOe mnpsMOJIMHENHHOEe JBW)KEeHHMEe. HepaBHOMepHOe
npsMoJuHeiiHoe nBwKeHue. CpeqHsAs M MIHOBEHHAas CKOPOCTb Tejla IIpH HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe HpsMoiinHeHoe aBmxeHue. CBoboaHoe mnajaeHue. OmnbIThI
lNasnmnes.

PaBHOMepHOe naBMXKEHME 1O OKpyxXkHOcTH. [leprox u uactota oOpamenus. JluneiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH Hbrorona. Bropoit 3akoH Herorona. Tperuit 3axkon Herotona. IIpuHiun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuila TpEeHHsI CKOJIBKEHUS, CUJIa TPEHUS NTOKOS,
JpyTye BUIbl TPEHHUS.

Cuna TSKEeCTH M 3aKOH BCEMUPHOT'O TSATOTEHUs. Y CKOpEeHHEe CBOOOIHOTO MajieHus. J[BrxkeHne
wanet Bokpyr Connna (MC). [lepBast kocMuueckas ckopocTs. HeBecoMocTh U eperpys3KkH.

PaBHOBecue matepuanbHON TOYKU. AOGCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tena ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec Tena. W3menenne ummynbca. VMiynbc cuibl. 3aKOH COXPaHEHUS HMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexanuueckass paboTa W MOIIHOCTb. PabGora cui TskecTd, ynpyroctu, TpeHus. CBsizb
sHepruu u padoThl. lloTeHuumanbHas SHeprus Tesa, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[loTeHunanpHas 3Heprusi cxatoll npyxkuHel. Kunetnueckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXpaHEHHUS] MEXaHUYECKOW IHEPTHH.

JeMoHcTpanuu.



HaOnroneHne MexaHM4YeCKOro ABUKEHMS TeJla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHue nyTell U TPAaeKTOpPUM ABMXKEHHS OJHOIO U TOTO XKE TeJla OTHOCUTENIBHO PAa3HBIX
T€J OTCUETA.

W3MepeHne cKopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O IBUKEHUS.

HabumroneHne ABM>KEHUS Tejla 0 OKPYKHOCTH.

HaOnronenne MexaHU4eckux sIBIEHUH, MPOUCXOASIMX B cucreMe orcuéra «Tenexka» npu
e paBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENIbHO KaOMHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl Tela U IEHCTBYIOLIEH Ha HErO CUJIBL.

Habumronnenne paBeHcTBa CUIl IIPU B3aUMOJIEHCTBUU TEIL.

M3MeHeHue Beca Tela Ipu YCKOPEHHOM JIBUKEHHUU.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPrUuM MPHU B3aUMOAECHCTBUHU Tell.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCa IPU a0COJIFOTHO YIIPYIOM B3aUMOJIEHCTBUU.

Haolntonenue peakTHBHOTO JIBHXKECHHUS.

CoxpaHeHue MEXaHUYECKOH 3HEPruu MpU CBOOOIHOM Ia/ICHUH.

CoxpaHeHue MEXaHUYECKOM 3HEPruM MU JBMXKEHUH TeJla M0/ IeHCTBUEM NPY>KUHBIL.

JlaboparopHbie paObOTHI U OIIBITHI.

KoHcTpyupoBanue Tpakrta Jyulsl pa3sroHa M JaJibHEHIIEro paBHOMEPHOTO JBUKEHMS IIapHKa
WM TEJIEKKH.

OnpezneneHue cpeHel CKOPOCTH CKOJIbXEHMs OpyCKa WIN JBHKEHMS IIapHKa O HaKJIOHHOU
IIJIOCKOCTH.

OnpezneneHue yCKOpeHUs Teja IpH PaBHOYCKOPEHHOM JBM)KEHHH 110 HAKJIOHHON TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH HYTH OT BPEMEHM IMpPU PAaBHOYCKOPEHHOM JIBWKEHUH Oe€3
HayalbHON CKOPOCTH.

[TpoBepka rUMOTE3BI: €CIIH MPU PABHOYCKOPEHHOM ABIKEHUH 0€3 Ha4allbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psAJl HEYETHBIX YUCEll, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JJaBJICHHUS.

Onpenenenue k03P PULHEHTA TPEHUS CKOIbKEHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue padboThl CUIIBI TPEHUS IPU PAaBHOMEPHOM JBM)KEHHH Tella 110 TOPU30HTAIBHON
MTOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI yNPYrOCTH MpH MOIBEME Tpy3a C HCIOJIb30BAaHHEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

W3y4eHne 3aKOHa COXpaHEHUsI SHEPTUU.

Paznen 9. Mexanuueckue kojaebaHNs U BOJIHBI.

KonebarenbHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKM KoJeOaHWii: IMepHoj, Yacrora,
aMIUIMTyga. MareMaTHdeckuil W INPYKHWHHBIM MasATHUKW. [IpeBpamieHue odHeprum 1npu
KoJ1e0aTeIbHOM JIBUKECHUH.

3aryxatomue koJjiebaHusi. BreiHyxeHHble KoneOaHusi. Pe3onanc. MexaHW4YecKHe BOJIHBI.
CaolicTBa MexaHM4eCKUX BOJIH. [IpoiosibHBIE U NTONEpeYHbIe BOIHBL. [[I1HA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHnueckHe BOJIHbBI B TBEPJOM Tede, ceiicmuueckue BoiaHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpakeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

JemoHcTpanmu.

Habmonenue xonebanuii Ten moJ1 AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmionenre BeIHYXACHHBIX KOJIeOaHUH U pe3oHaHca.

PacnipocTpanenre npoAoabHBIX U MONEPEYHBIX BOJIH (HA MOJIENH).

Habmionenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI1 pe3oHaHC.

JlaboparopHble paObOTHI U OTIBITHI.

Omnpenenenne 4acToThl U Meproia KojaeOaHui MaTeMaTHYecKoro MasTHHKA.

OnpezeneHue 4acTOTHI U MepHOa KoleOaHUH NPY>KUHHOTO MasTHUKA



HccnenoBanue 3aBUCMMOCTH Teproja KojeOaHWH MOABEHIEHHOIO K HUTH Tpy3a OT JUTHHBI
HUTHU.

HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHU| Npy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTU TEpUOJa KOJICOaHWH Tpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpysa.

OMBITHI, IEMOHCTPUPYIONINE 3aBUCUMOCTh TMEpHOAa KOJNEOAHM MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTU IIPYKUHBI.

H3mepeHune yCKopeHus CBOOOIHOTO MaCHHUS.

Paznen 10. Dy1eKTpOMarHuTHOE MOJIE U 3JIEKTPOMAarHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE ToJie. DJIEKTPOMarHuTHbIE BOHBI. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 31I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.

JemoHcTpanmu.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBBIE CBOMCTBaA CBETA.

JlaboparopHbie paObOTHI U OIIBITHI.

W3ydeHue CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa.

Paznen 11. CBeToBEIE BIIEHUA.

JlyueBas mopens cBera. Mcrounuku cBera. [IpsMonuHeliHOE€ pacnpoCTpaHEHUE CBETA.
3armenus Connua u JlyHel. Otpaxenue cBera. [lnockoe 3epkano. 3aKkoH OTpa)KeHUs CBETA.

[Ipenomiienue cBera. 3akoH mpenomieHusl cBera. [lolHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonbs30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

Jluaza. Xonm sydedr B smH3e. OnTHueckas cuctema (ortoanmapara, MHKPOCKOIA
u Teneckona (MC). 'ma3 kak ontudeckas cucreMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HploToHa. CiokeHHE CHEKTpalbHBIX LIBETOB.
Jucnepcus cera.

. deMoHcTpanmmu.

[IpsiMonuHeItHOEe pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Toyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

Onrtruyeckuii CBETOBO/I.

Xox myueil B cobuparolei JInH3e.

Xox JIydeil B paccenBarollel JIMH3E.

[Tosryuenue n300pakxeHNU ¢ MTOMOILBIO JIUH3.

[Tpuntmn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.

Mopens rnasa.

Pasnoxenue 6emoro cBera B CIEKTP.

[Tomyyenue 6em0ro cBeTa MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.

JlaboparopHblie pabOTHI U OTIBITHI.

WccnenoBanue 3aBUCUMOCTH yTJIa OTPa)KEHUSI CBETOBOTO JIyda OT yrija MaJeHHs.

W3ydeHne XxapakTepuCcTHK H300pakeHus IpeIMeTa B INTIOCKOM 3epKalle.

UccnenoBanue 3aBUCUMOCTH yrjla TPEIOMJICHHS CBETOBOTO Jiyda OT yIJla MajJeHus Ha
TPAHUIIE «BO3YX—CTEKIION.

[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMpAIOIIei TNH3HI.

OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIEKTP.

OMBITHI O BOCTIIPUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUN Yepe3 IBETOBBIC (DUITBTPHI.

Pa3nen 12. KBaHTOBEIE SIBJICHUS.

OmnwiThl Pesepdopna u mmanerapHas Mojenb aroma. Mojenb aroma bopa. Ucmyckanue u
MOIJIOIIEHUE cBeTa aTOMOM. KBaHThI. JIMHEHYaThle CIEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oera- u ramma-u3nydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnass Mogxens aromHoro sapa. HM3orombl. PamnoaktuBHbBIE mnpeBpamieHus. Ilepuon
noyypacnaaa aTOMHBIX siZIEp.



SAnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO MU MACCOBOTO YHUCEN. DHEPrusi CBA3U
aTOMHBIX sinep. CBsi3b Macchl U SHepruu. Peakium cunTe3a u aeneHus sjaep. ICTOUHUKH SHEpTUn
Comnna u 3831 (MC).

SAnepnas sHepreTuka. JleficTBUs paAMOaKTUBHBIX N3Ty4yeHUH Ha )uBble opraHu3Msl (MC).

JleMoHcTpanum.

CriekTpbl H3ITy4YEHHS U TIOTJIOICHHUS.

CrieKTpbl pa3IMYHbIX T'a30B.

CrnexTp BoaoOpo/a.

Habmronenue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYUEHU.

Perucrpanus u3inydeHus IpUpOJHBIX MUHEPAIOB U MPOAYKTOB.

JlaboparopHbie pabOThI U OTIBITHL.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3JIy4EHUSI.

HccnenoBanne  TPEKOB: HM3MEPEHHE SHEPrMM  YacTULBI 1O  TOPMO3HOMY  IIyTH
(o pororpadusm).

W3mepenue paanoakTUBHOTO (hoHa.

[ToBTOpHUTENEHO-0000IIAFOIINI MOTYJIb.

[ToBTOopuTensHo  o0OoOWIAtOIIMII ~ MOAYNIb  MpeJHa3HAYeH Al CHUCTEeMaTH3aluu
u  0000IIeHHsT TPEJMETHOTO COJACPXKAaHMS ¥ ONBITa  ACATENBHOCTH, HPUOOPETEHHOTO
MIPU U3YYEHUU BCEro Kypca (M3HMKH, a TakKXKe IS MOATOTOBKH K OCHOBHOMY IOCYAapCTBEHHOMY
9K3aMeHy 10 (PU3UKE Il 00YJaroIUXCsl, BBIOPABIIMX 3TOT y4eOHBINA IPEIMET.

[Tpu M3ydyeHun TAaHHOTO MOIYJS PEealM3yIOTCS U CUCTEMAaTU3UPYIOTCS BUIBI JESTEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECTICYMBACTCS JOCTIIKEHUE TPEAMETHBIX M METANPEIMETHBIX TUIAHUPYEMBIX
pe3ynbraToB o0yueHusi, GOpMUPYETCS €CTECTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOCHHE HAayYHBIX
METOAOB WCCIECNOBaHMUS SIBJICHUW TIPUPOABI W TEXHHUKH, OBJIAJCHHUE YMEHHSAMHU OOBSICHATH
(busnueckre sBIEHUS, MPUMEHSS MOJIyYeHHBIC 3HAHUs, pEIIaTh 3a/1a4M, B TOM YHCIIE Ka4eCTBEHHbIE
Y DKCTIEPUMEHTAIbHBIE.

[TpuHIMNIIUATBHO NESTENBLHOCTHBIN XapaKTep JaHHOTO pa3fiena pealn3yeTcs 3a CUET TOro, 4YTo
00y4JaroImuecs BHITIOIHSIOT 3aJaHMsI, B KOTOPBIX UM MPeIaraeTcs:

—Ha OCHOBE MOJyYEHHBIX 3HAHUN PACO3HABATh U HAYYHO OOBACHATH (PU3UUECKUE SIBICHUS B
OKpY’Karolllel MpUpo/ie U IOBCETHEBHOM KU3HH;

—HCIIOJIB30BaTh HAy4YHbIE METOJBI HCCIENOBaHUsS (DU3MUECKUX SBICHHUM, B TOM 4YHCIE IS
MIPOBEPKHU THIIOTE3 U MOTYUCHHS TEOPETUUECKUX BBHIBOJIOB;

—00BSCHATh HAyYHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTHYECKOTO HCIIOJb30BAHMS Pa3IMYHBIX MCTOYHHKOB SHEPTHMH HAa OCHOBE 3aKOHA
MIPEeBPAIICHHS U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB YHEPTHHU.

Kaxngas w©3 TeM JaHHOTO pasjena BKIIOYAeT OSKCIEPUMEHTAIbHOE HCCIEeI0BaHUE
oboOmmaroniero xapakrtepa. Paznen 3aBepiiaercs MpOBEIEHHEM JAMAarHOCTMYECKOW U OIIEHOYHOU
paboTHI 32 Kypc OCHOBHOTO O0IIIET0 00pa30BaHMs.

3. Ilnanupyemsbie pe3ynbTaThl OCBOCHMsSI (Qu3uku (0a30BBI ypOBEHb) HA YpPOBHE OCHOBHOTO
oO1mero oopa3oBaHusl.

N3yuenne ¢pU3MKKU Ha ypOBHE OCHOBHOTO OOIEro 0Opa3oBaHUs HANpaBJIEHO HAa JOCTHXKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEbHBIX PE3yIbTaTOB.

B pesynprare wu3ydeHus (¢GU3MKM Ha YpPOBHE OCHOBHOrO oOImIero oOpa3oBaHus y
oOyuarorierocs 0ynyT chOpMHPOBAHBI CIEAYIONINE TUIYHOCTHBIE PEe3yIbTAThl B YaCTH:

1) naTpuOTUYECKOTO BOCITUTAHUS:

—MpOsIBJICHHE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHMCKOW (hu3nuecKoit
HayKH;

—IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB,;

2) TPaXKTaHCKOTO U JYXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

—TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJICHHWU OOIIECTBEHHO-3HAYMMBIX W 3THYECKUX
poOJIeM, CBA3aHHBIX C IPAKTHYESCKUM ITPUMEHEHUEM JOCTHKCHUH (DU3UKH;

OCO3HaHHE BaXHOCTU MOPAIBHO-ITUYECKUX MPUHITUTIOB B JIEATEIBHOCTH YUEHOTO;

3) 3CTETHYECKOTO BOCIIUTAHUS:



—BOCIIPUSITHE 3CTETUYECKUX KayecTB (PU3NYECKOM HayKu: €€ TapMOHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IICHHOCTH HAYYHOTO MMO3HAHMS:

—O0CO3HaHUE IEHHOCTH (U3MUECKON HAyKM KaK MOIIHOIO HMHCTPYMEHTa MO3HaHHS MHpa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIICH COCTABISAIONIEH KYJIbTYPHI;

—Ppa3BUTHE HAyYHOU JTI0003HATEILHOCTH, HHTEPECa K UCCIIEA0BATEIHCKON JIEATEIIBHOCTH;

5) popmupoBaHuUs KyJIbTYPbI 3JI0POBbS M SMOLIMOHAIBHOTO OJIATrOMOTyYHS:

—0CO3HaHUE [IEHHOCTU 0e30macHoro oopasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU IMpaBuil 0€30MacHOr0 MOBEIEHUS Ha TPAHCIOpPTE, HA JOpOorax, ¢ JSJICKTPUYECKUM U
TEIUIOBBIM 00OPYJIOBAaHHEM B JOMAIITHUX YCIIOBUSX;

—c(OopMUPOBAHHOCTH HaBbIKa pediekcru, MPU3HaHUE CBOETO IpaBa Ha OIMIMOKY U TaKOro Ke
IpaBa y Apyroro 4eiaoBeKa;

6) TPyJI0BOTO BOCIIMTAHUS:

—aKTUBHOE y4yacTHE B PEIICHUM MPAKTUYECKUX 3ajad (B paMKax CEeMbH, IIKOJbI, TOpOja,
Kpasi) TEXHOJIOTHYECKON U COLMATbHOW HAMPABICHHOCTH, TPEOYIOIINUX B TOM YHCIE U (PUINISCKUX
3HAHUI;

—HMHTEPEC K MPAKTHYECKOMY U3YUCHHUIO MPO(ECcCHii, CBI3aHHBIX C (PU3UKOM;

7) 9KOJIOIMYECKOTO BOCITUTAHUS:

—OpHEeHTalMsT Ha MpUMEeHeHHe (GU3MYECKUX 3HAHUW [ pelieHus 3ajgad B 00JacTu
OKpY)Karolleld cpeibl, TUIAHUPOBAHUS TOCTYNKOB M OLEHKH HMX BO3MOXHBIX MOCIEACTBUH AJis
OKpY>Karollen CpeJibl;

—0CO3HaHUE II00aNIbHOT0 XapaKkTepa SKOJIOTHUECKUX MPOoOIeM U MyTeH UX pelieHus;

8) aganTanuy K H3MEHSIOMMMCS YCIOBUSAM COLUAILHON M IPUPOTHON CPEIbI:

—TOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU  BBITIOJHEHUHM HWCCICAOBAHUNA W  TPOEKTOB
(U3HYECKOI HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

—TMOBBIIICHNUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIbHOCTh;

—noTpeOHOCTh B (OPMHpPOBAHMHM HOBBIX 3HAHUI, B TOM uHcie (HOpPMyIUpPOBATh HJEH,
MTOHSTHSI, TUTIOTE3bI O (PU3HUYECKUX OOBEKTAX U SIBICHUSX;

—0co3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00J1acTH (U3UKH;

—TMJIaHUPOBAHUE CBOETO Pa3BUTHUSA B IPHOOPETEHUU HOBBIX (PU3HUECKUX 3HAHUII;

—CTpEeMJICHHE aHATM3UPOBATh U BBISBIIATH B3aMMOCBS3H MPUPOIbI, O0IIIECTBA M IKOHOMUKH, B
TOM YHCJIE C UCTIOTb30BaHNEM (PUBNYECKUX 3HAHMIA;

—OIlIEHKA CBOWX JCWCTBHUA C YYETOM BIHMSHHS Ha OKPYXKAIOIIYIO CpPEIy, BO3MOMXHBIX
JI00ATBHBIX TTOCIIEICTBHMA.

B pesynbrare wusyueHus (U3MKM HA YpOBHE OCHOBHOTO 00mero ooOpazoBaHus y
oOyuwarorierocss  Oyayr  copMupoBaHBI ~ METanpeAMETHBIE  Pe3yibTaThl,  BKIIOYAIOIIHE
MO3HABATENbHBIE YHUBEPCANbHBIE Y4eOHBIC JCHCTBHS, KOMMYHHKATHBHBIE YHHBEpCaIbHBIC
yaeOHBIC JCHCTBYS, PETYISITHBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS.

OBnazeHre yHUBEPCAIbHBIMU Y4EeOHBIMH MO3HABATETbHBIMU JCHCTBUSIMHU:

1) 6a3oBbIE JIOTHYECKUE ACHCTBUSA:

—BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBICHUN );

—YCTaHaBJIMBATh CYIIECTBEHHBIM MpPU3HAK KiIacCU(UKAIIMKU, OCHOBAHHS Ui 000OIIEHUS U
CpaBHEHHS,

—BBISIBJIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccCMaTpUBaeMBbIX (DaKTax, JaHHBIX U
HaOIIOICHUSX,, OTHOCAIINXCA K (PU3UUECKUM SIBIICHUSM;

—BBISIBJIATh TIPHYUHHO-CJICJICTBEHHBIC CBSA3M TIPH HW3YYCHHH (U3HYSCKUX SBICHUH W
MIPOIIECCOB, JeJIaTh BBIBOABI ¢ MCIOJIL30BAHUEM JIEAYKTUBHBIX W MHIYKTUBHBIX YMO3aKITIOUCHHIM,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AIX (PU3NYECKUX BEITUYHH;

—CaMOCTOATEIbHO BBIOMpATh CHoco0 pemieHusl ydeOHOH ¢u3nyeckoil 3amayu (CpaBHEHHE
HECKOJIBKUX BapHAaHTOB PEIICHUs, BBIOOP HaWOOJee MOIXOJANICT0 C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHUEB).

2) 6a30BbBIE UCCIIENOBATEIbCKUE ACHCTBUSA:

—HCTOJIH30BaTh BOMPOCHI KAK UCCIIEI0BATENLCKUI HHCTPYMEHT IMO3HAHUS;



—MPOBOJIUTh IO CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY OIBIT, HECJIOXKHBINA (hU3HUECKUit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHNE (PU3UYECKOTO SIBICHHUS;

—OLIEHWBAaTh HAa NPHUMEHUMOCTh W JIOCTOBEPHOCTh HH(OPMAINIO, IMOJYYCHHYIO B XOJ€
WCCIICTOBAHMS WU YKCIICPUMEHTA,;

—CaMOCTOATENIbHO (POpMYIUpPOBaTH 0000IIEHUS U BBIBOJBI [0 pe3yjbTaTaM MPOBEAEHHOIO
HaOJI0/IeHUs, OIBITA, UCCIICIOBAHNUS,

—MPOTHO3UPOBATh BO3MOXKHOE JAlIbHEHIee pa3BUTHE (U3UUECKUX IPOIECCOB, a TaKXKe
BBIIBUTATh TIPEIONIOKEHUsI 00 MX PAa3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

3) pabota ¢ uHpopMaIuei:

—MPUMEHATh PaA3JIMYHble METOJbl, HHCTPYMEHTHI W 3alpoChl INpPH TOUCKE H OTOOpe
nHGOPMAIIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHOM (hpru3ndecKoi 3a1a4u;

—aHaM3UPOBaTh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMAIUIO PA3IMUHbBIX BUI0B
1 GOpM IMpeICTaBICHHUS;

—CaMOCTOATEILHO BBIOMpaTh ONTUMANbHYIO (opMmy mpeacTaBieHuss HHPOPMALUU U
WUTIOCTPUPOBATH pelIaeMble 3a/1a4ll HECIOKHBIMU CXEMaMH, harpaMMaMi, MHON rpa@uKoil U ux
KOMOMHAITHSIMH.

OBnazneHre yHUBEpPCAIbHBIMU Y4EOHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSMU:

1) oOuienue:

—B XOJIe 00CyX/IeHHUs y4eOHOro MaTrepuana, pe3yJlbTaToB JIa0OpaTOPHBIX PabOT U MPOEKTOB
3a/laBaTh BOIPOCHI IO CYHIECTBY OOCYXKIaeMOW TEeMbl M BBICKAa3bIBaTh HJEU, HAlICJICHHBIE Ha
peleHne 3aJa9u 1 MoiAep KaHue 0aroxenaTeIbHOCTH OOIICHNUS;

—COIOCTABIISATH CBOU CYKJICHUS C CYXKICHUSIMHU JAPYTUX YYACTHUKOB JHAllora, 0OHapyKUBATh
pasiuyre U CXOACTBO MO3UIINIA;

—BBIPAXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX M MUChMEHHBIX TEKCTAX;

—IyOJIMYHO MPEACTABIATH PE3YIbTATHI BBHIIIOJIHEHHOTO (PU3MYECKOTO OIBITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMS, IPOEKTA).

2) coBMeCTHas JeSTEIIbHOCTD (COTPYIHUYECTBO):

—TIOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUAYAIBHONW pabOTHI MpHU
pelIeHnr KOHKPETHON (U3UUYECcKOil MpoOIeMbl;

—MpUHAMATh ITEIM  COBMECTHOW JESATEIhHOCTH, OpPTraHW30BBIBATH JCWCTBUS 1O €€
TOCTIDKEHHUIO: PACHpPEIEIsiTh POJIM, OOCYKIATh IMPOLECCHl M PEe3yNbTaThl COBMECTHOW pPabOTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

—BBITIOJHATh CBOIO YacTb pPabOTHI, JOCTHTash KAauyeCTBEHHOTO pe3yjibTara IO CBOEMY
HAIPaBJICHUIO U KOOPJAMHUPYS CBOU JCHCTBHSI C IPYTHUMH WICHAMH KOMAH/IbI;

—OLIEHWBATh KaueCTBO CBOETO BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSAM, CaMOCTOSITEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

OBnajiecHNe YHUBEPCATBHBIMU YICOHBIMH PETYIISITHBHBIMU JCHCTBHSIMH:

1) camoopranu3zanus:

—BBISIBJIATH TPOOJIEMBI B JKM3HCHHBIX M YYCOHBIX CHUTYAIUAX, TPCOYIOMIMX JUISI PEIICHUS
(bu3NyYeCKUX 3HAHUI;

—OpPHEHTHPOBAThCSI B PA3NUYHBIX TOJIXOJaX TMPUHATUS pelIeHUd (MHIUBUAYAIbHOE,
MIPUHSTHE PEIlIeHHUs B TPYIINe, IPUHATHE PEIISHUI TPYIIoi);

—CaMOCTOSITEIPHO COCTABIIATh QITOPUTM pEHICHUs (U3WYECKOH 3aJa4d WM  IJIaHa
WCCIIEIOBAHMSI C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh
npearaeMbie BApUAHTHI PELICHUIA;

—JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIECHHUE.

2) CaMOKOHTPOJIb:

—JlaBaTh aJICKBATHYIO OLIEHKY CUTYAIlH U TpeJiaraTh IiaH e€ n3MeHEHUS;

—0O0BSCHATh NMPUYHHBI JAOCTIKEHHS (HE IOCTHKECHHUS) PEe3yJbTaTOB JAEATEIHHOCTH, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

—BHOCUTHb KOPPEKTHUBBI B ACSITENHLHOCTh (B TOM YHCJIE B XOJ BBIOJHEHUS (HU3HUECKOTO
WCCIIEIOBAaHMUS WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIINXCS CUTYaIlHM,
YCTaHOBJICHHBIX OIMUOOK, BOSHUKIINX TPYTHOCTEH;



—OLIEHUBATh COOTBETCTBUE PE3yNbTaTa IEJIU U YCIOBHSIM.

3) SMOIIMOHAIbHBINA WHTEJUICKT:

—CTaBHUTH ceOs HA MECTO JPYTOTo YelIOBEKa B XOJIe CIIOopa WM IUCKYCCHHU HA HAYYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTHKY JIPYTOTo.

4) npuHsTHE CE0S U IPYTUX:

—TPU3HABATH CBOE MPABO HA OIMMOKY MPU PEHICHUH (PU3UICCKUX 3a/1a4 WU B YTBEPIKIACHHSIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPABO JPYroro.

[TpenMeTHbIE pe3yabTaThl OCBOECHUS IPOrpaMMBI 110 (Gu3uKe (6a30BbIN YPOBEHb).

[TpenmeTHbIE pe3ynbTaThl OCBOCHHUS IPOTPAMMBI 0 (pU3HKe K KOHITYy 00y4eHus B 7 Kiacce:

—HCIOJIb30BaTh MOHATHUSA: (PU3HUECKUE U XMMHUUYECKUE SIBIICHUS, HAOII0ACHNE, IKCIIEPUMEHT,
MOJIeTIb, THUIOTE3a, €AMHULBI (PU3MYECKHX BEJIUYUH, aTOM, MOJIEKYJla, arperaTHble COCTOSHUS
BemiectBa  (TBEpIOE, IKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBW)KCHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOIMHEHHOE), TPACKTOPHS, paBHOACHCTBYIOIas cuil, Aedopmanus (ynpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIIAIOLINECS COCY/IBI;

—paznuyarh sBieHus (nud@dys3us, TEMIoBOe ABM)KEHHE YacTHUI BEIIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, HHEPIIHS, B3aUMOJICHCTBUE Tell, paBHOBECHE TBEPBIX TEJ C
3aKpeNIEHHON OChIO BpallleHHUs, Mepeaada JaBlIeHUs TBEPABIMU TeJIaMH, KUAKOCTSIMHU U Ia3amH,
aTMoc(epHOe JaBieHHe, MJIaBaHUe TeJl, MPEeBpalleHUs MEXaHMYEeCKON SHEPrHH) MO OMUCAHUIO UX
XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

—pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (M3MUYSCKUX SBIICHUH B OKPYXKAIOMIEM MHpPE, B TOM
yrcne (pu3nveckue SBJICHUs B MPUPOE: IPUMEPHI IBHKEHUS C PA3TUYHBIMU CKOPOCTSIMU B KUBOM
U HEXKHUBOW TPUPOJE, NCHCTBHE CHIIBI TPEHUS B TPUPOJE M TEXHHKE, BIUSHUE aTMOCHEPHOTO
JIaBJICHHUS Ha KMBOWM OpPraHM3M, IUIaBaHUE pPbIO, pplYard B TEJ€ YEJIOBEKa, MPH ITOM MEPEBOAUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIIENATH CYIIECTBEHHbIE CBOMCTBA (IMpHU3HAKK) (PUIUUECKHUX
SIBJICHHI,

—OIKCHIBaTh W3YYEHHBIE CBOMCTBA Tel U (U3UYECKUE SBIICHUS, UCIONB3YsSd (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IUNIOTHOCTh BEIIECTBA, BPEMsI, IIyTh, CKOPOCTb, CPEIHSASI CKOPOCTh, CUIIA
YIIPYTOCTH, CUJIA TSKECTH, BEC Tella, cuiia TPEHUs, JaBieHue (TBEPIOTO Telna, >KUIAKOCTH, Tasa),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHW4eckass pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (HUIIMEHT MOJE3HOTO NEeHCTBUS MEXaHU3MOB, KHHETUYECKasi U TIOTEHIIMATbHASI SHEPTHUs), TPH
OTHMCAHUU MPaBUJILHO TPAKTOBATh (PU3UUECKUN CMBICI HCTIOIb3yEeMbIX BETUYNH, UX 0003HAYCHUS U
€IUHUIIBI (U3MYECKUX BEIMYUH, HAXOAUTHb (OPMYJBI, CBA3BIBAIOIINE TaHHYI0 (PU3UYECKYIO
BEJIMYUHY C JPYTUMHU BEIWYWHAMHU, CTPOUTH TpadUKKM HM3YyUYEHHBIX 3aBHCHUMOCTEH (PU3HUECKUX
BEJIMYNH;

—XapaKTepHu30BaTh CBOWMCTBA TeJ, (PU3MUECKHUE SIBICHUS M IMPOLECCH, UCIONb3ysd MpaBuia
CIIOKEHMsI cuJl (BOJIb OJHOM mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBuiio
paBHOBecHs pbruara (0J0Ka), «30JI0TO€ MPABHIIO» MEXaHUKH, 3aKOH COXPAHEHHUS MEXaHUYEeCKOU
SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA UM 3alIMCHIBATh €r0 MaTEMaTHUECKOe
BBIPa)KECHHUE;

—O00BACHATH (HPU3UYECKUE SIBJICHUS, MPOIECCHl M CBOWCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE
CUTYyallMil TPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBHISBIATH MPUUYUHHO-CIICJCTBEHHBIE CBSI3H,
CTpPOUTH OOBSCHEHHE U3 |—2 IOTWYeCKUX MIaroB C OMOpoll Ha |-2 H3y4EeHHBIX CBOWCTBA
(bU3MYeCKUX SBIEHUH, GU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

—pemarh pacy€THbIe 3a1a4n B 1—2 MeiCTBUS, UCTIOIB3Ys 3aKOHBI U (HOPMYIIBI, CBSA3BIBAIOIINE
¢u3nuecKre BEIMYMHBI: Ha OCHOBE aHAJIM3a YCJOBHS 3a/auydl 3alUChIBaTh KPAaTKOE YCIOBHE,
MOACTABIIATh (PU3MUECKUE BEIMYUHBI B (DOPMYJIBI U MPOBOJUTH PAcU€Thl, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOAMMBIE JJIsl PEIICHUs 3a7a4, OLICHUBATh PEATUCTUYHOCTh MOMy4YeHHOM (pr3udeckoit
BEJTUYHHEI;

—pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh MPU MOMOIIH (PU3UIECKHX METOJIOB, B
ONMMCAaHUU MCCIEIOBAHUS BBIIEIATh IPOBEPAEMOE MPEANOJIOKEeHHE (THUIOTE3y), pPa3iudarh U
WHTEPIPETUPOBATH MOTYYCHHBIN PE3YIbTAT, HAXOAUTh OMIMOKH B XOJI€ OMBITA, JI€JIaTh BBHIBOABI IO
€ro pe3yJsbTaram;

—TIPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3UUECKUX SBJICHUA WIH (U3HUYECKUX CBOMCTB TEI:



(GbopMynIMpOBaTh TMPOBEPSEMBIEC MPEANOJIOKEHHs, COOMpaThb YCTAHOBKY U3 MPEIOKEHHOIO
000pyI0BaHUS, 3aMUCHIBATH XO/1 ONbITa U POPMYJIMPOBATH BHIBOJIBL;

—BBIIIOJIHATh MpPSMBIE M3MEPEHUs] PACCTOSHUS, BPEMEHM, Macchl Tejla, 00bEMa, CHIIbI
U TEMIIEpaTyphl ¢ UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3alUCHIBATh MOKA3aHUA
prOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUH;

—IMPOBOANUTh HCCIIEOBAaHME 3aBUCHUMOCTH OJHOM (U3UYECKOM BEJIMYMHBI OT ApYyrou
C UCIOJb30BAHUEM IPSIMBIX M3MEPEHHUH (3aBUCHUMOCTU IIyTH PaBHOMEPHO JIBUXKYILErocs Tela OT
BPEMEHH JIBIDKCHHUS TeJa, CHUJIBI TPEHHUS CKOJIBKEHHsS OT Beca Tella, KadecTBa 0oO0pabOTKH
IIOBEPXHOCTEH TEJl M HE3aBUCHUMOCTH CWJIBl TPEHUS OT IUIOINAJU CONPUKOCHOBEHUS TEJ, CHUIIbI
YIPYTOCTH OT YAJIUHEHUS MPY>KUHBI, BEITAJIKUBAIOMICH CHIIBI OT 00BbEMa TOTpYKEHHON YacTu Tena
U OT IUIOTHOCTH MJIKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTU Tela, OT IIyOWHBI, Ha KOTOPYIO
MOTPY’KEHO TEJI0, YCIOBUA TUIaBaHUS TEJ, YCIOBUN paBHOBECHS pbluara U OJOKOB, y4acTBOBAThH B
IUTAHUPOBAHUM y4eOHOr0 HMCCIEe0BaHUs, COOUPATh YCTAHOBKY U BBINOJHATH U3MEPEHUs, Clenys
MPEUIOKEHHOMY IUIaHy, (DPUKCHpPOBAaTh pe3yiabTaThl IOJTYYEHHOW 3aBUCHUMOCTH (PH3HMUECKUX
BEIMYMH B BHUJAE MNPENJIOKEHHbIX TaOuul U rpaduKoB, JenaTh BBIBOJALl IO pe3yJbTaTaM
HCCIIEIOBaHMS;

—IMPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3NUYECKUX BEJIMUYUH (IIJIOTHOCTh BEIECTBA KUIKOCTH
U TBEPIOrO Teja, CHUJAa TPEHUS CKOJIBXKEHMS, [aBICHHME BO3[yXa, BBITAJIKUBAIOLIASA CHUIIA,
JEUCTBYIOMIAsT HAMOTPYKEHHOE B JKUIKOCTH TEJIO, KOA(PQUIIMEHT MOJE3HOTO JCHCTBUS MPOCTHIX
MEXaHU3MOB), CleAysl MpeUIOKEHHOW HWHCTPYKLUHU: TPH BBINOJIHEHUM W3MEpEeHuM cobuparb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE CKOMOMN BEIMUYNHBI;

—co0J104aTh PaBUIa TEXHUKU 0€30MacHOCTHU MpH padoTe ¢ 1abopaTOpHBIM 000PYAOBaHHEM;

—YKa3bIBaTh NMPUHIMIIBI ASHCTBHUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIONIUECS COCY/bl, OApOMETp, phlyar, MOABHKHBIA M HEMOABMKHBIA OJIOK,
HAaKJIOHHAS [IJIOCKOCTh;

—XapaKTepHU30BaTh MPUHLHUIBI ACHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
OIOPOM Ha UX ONMUCAHMS (B TOM YMCIe: HOAMLUIHUKY, YCTPOWCTBO BOJOIIPOBO/IA, T'HIPABIMYECKUI
Ipecc, MaHOMETP, BBICOTOMEp, MOPLIHEBOW HACOC, apeoOMETp), MCIOIb3ys 3HAHHUA O CBOMCTBAX
(bu3nYecKuX sIBICHUH U HEOOX0IUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

—NpUBOAUTH  HpUMEphl  (HaXoAuTh UWHGOPMALUMI0O O MpHUMEpax) MPaKTUYECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KM3HU /7151 o0ecrieyeHns 0€301MacHOCTH Ipu
oOpallleHuu ¢ npudopamMu MU TEXHUUYECKUMU YCTPOMCTBAMM, COXPAHEHUSI 3/10POBbsI U COOJIIOCHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOILIEN CPEIE;

—OCYILLECTBIATH OTOOp HMCTOYHMKOB HHGpoOpManuu B ceTH VHTepHET B COOTBETCTBUU
C 3aJaHHBIM I[IOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCA 3HAHUW W NyTEM CpaBHEHUS
Pa3IUYHBIX MUCTOUYHUKOB BBIIENATh HH(POPMAIIUIO, KOTOPAas SBJISETCS MPOTUBOPEUNBOM MIIM MOXKET
OBITH HEJTOCTOBEPHOM;

—HCIIOJIb30BaTh MpPU BBINOJHEHUH YYEOHBIX 3aJaHM Hay4YHO-TIOMYJISAPHYIO JIUTEPaTypy
¢bu3nvecKoro cojepKaHus, CIpaBOUYHbIe MaTepUalbl, pecypchbl ceTu HTepHeT, BIaAeTh NpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAaKOBOI CUCTEMBI B IPYTYIO;

—co3/laBaTh COOCTBEHHBbIE KpaTKHWE IHMCbMEHHbIE M YCTHBIE COOOIIEHUS Ha OCHOBE
2-3 ucToyHUKOB MH(OpMAIK (HU3NIECKOTO COACPIKaHUS, B TOM YHCIIe MYOJIUYHO AenaTh KpaTKue
cooOIIeHUsT O pe3ylbTaTaX IMPOEKTOB WIM Y4eOHBIX HCCIEAOBaHUN, NpPU HSTOM TIPaMOTHO
UCIOJIb30BAaTh M3YYEHHBIH MOHATUIHBIN ammapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHUE
MpEe3EHTALNEN;

—INpU BBIIIOJHEHUU YYEOHBIX IMPOEKTOB M HCCIENOBAaHMNA pacHpelensiTh OO0s3aHHOCTH B
IpyNIe B COOTBETCTBUU C NOCTABICHHBIMU 33JauaMU, CIEAUTDH 32 BBINOJIHEHUEM IUIaHA JAEUCTBUH,
aJIecKBaTHO  OIICHMBaThb COOCTBEHHBIM BKJIAJ B  JAESITENBbHOCTb TPYMIMbl, BbICTpaUBaTh
KOMMYHHMKaTUBHOE B3aUMOJIEICTBHUE, YUUTHIBAsi MHEHUE OKPYKAOLIUX.

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS IPOrPaMMBI 10 (GU3HKE K KOHILY 00y4yeHus B 8 Kiacce:

—HCNOJb30BaTh IOHATUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JIBUJKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAIIMUECKUE U aMOp(HbIE Tesa, HACHIIIEHHBIN
Y HEHACBIILIEHHBIM map, BJIAXHOCTh BO3AYyXa, TEMIlepaTypa, BHYTPEHHSS DSHEPrus, TEIIOBOU
JBUTATE€b, JJEMEHTApHBIA DJJIEKTPUUYECKUM 3apsf, JJIEKTPUUYECKOE II0JIe, TNPOBOJHUKH U



TUBJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MarHUTHOE TIOJIE;

—pasnuuath sBICHHUA (TEIUIOBOE pACHIMPEHHE M CXaTue, TeIuloNepeiaya, TeIrIoBoe
paBHOBECHE, CMauyMBaHWE, KaNWULIPHbIE SBICHUSA, WCHApeHHe, KOHACHCAIMs, IJIaBJICHHE,
KpucTtainu3anus (oTBepAeBaHHe), KHUIIEHHE, TeIulonepenadya (TerIonpoOBOAHOCTh, KOHBEKLIHS,
U3Iy4YCHUE), DIIEKTpHU3alUs Tell, B3aUMOACUCTBUE 3apsaoB, JEHCTBUS 3JIEKTPHYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHEe, B3aUMOJCHCTBHE MarHUTOB, JEHCTBHE MAarHUTHOIO MOJS HAa MPOBOJHUK C
TOKOM, JJIEKTPOMAarHUTHasE WMHIYKLHUS) 1O ONHMCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX JAaHHOE (PU3NYECKOE SBIICHUE;

—pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (PH3MUECKUX SBICHUN B OKPY)KAIOLIEM MHUpE, B TOM
yrciae (U3NYECKHe SBJICHUS B MPHPOJIE: MOBEPXHOCTHOE HATSDKEHUE W KaNMJUIAPHBIC SBICHHS B
MpHUpOJe, KpUCTAbl B mpupoje, uznydenue ConHia, 3amep3aHue BOJIOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHHe POCHI, TyMaHa, MHEs, CHETa, AJIEKTPUUYECKUE SBJICHUS B aTMocdepe, dIEKTPUIECTBO
KUBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMiIu, Apei( MOIIOCOB, POJIb MArHUTHOTO TOJIS AJIS AKU3HU
Ha 3emJie, TOJSPHOE CHSIHHUE, IIPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 33a7ady B y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SBICHUM;

—ONUCHIBAaTh HM3y4YCHHBIE CBOMCTBA Tel M (U3WYECKHE SBICHHS, HCIONB3Ys (U3NUYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS DHEPIUs, KOJIMYECTBO TEIUIOTHI, yHAENbHAs TEIUIOEMKOCTh
BEIIECTBA, yJeJIbHAs TEIIOTA IUIABJICHHUS, YeIbHAs TeIUIOTa Mapoo0pa3oBaHusl, yelbHas TeraoTa
CTOpaHMsl TOIUIMBA, KOI(P(OUIMEHT IIOJIE3HOTO ACUCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTEIbHAs
BIQKHOCTh BO3[yXa, OJIIEKTPUYECKHI 3apsij, cuja TOKa, DIEKTPUYECKOe HaIpshHKeHHe,
COINPOTHBIIEHUE NPOBOJAHMKA, YJCIBHOE COINPOTHUBIIEHUE BELIECTBA, pabdoTa M MOIIHOCTb
ANEKTPUYECKOTO TOKA), TPU OMKUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HUCIOJIb3yEMbIX
BEJIMYMH, 0003HAYCHUS M €IWHUIBI (DU3MYECKHX BEIMYWH, HAXOIUTHh (OPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMHM BEIMYMHAMH, CTPOUTh TpaduKu H3y4YEHHBIX
3aBHCUMOCTEH (PU3MUYECKUX BEIUYHH;

—XapaKkTepHu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SBICHUS U MPOIECCHI, UCIOIb3Ysl OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BEIIECTBA, MPUHLHUI CYHNEPIIO3ULIUU
roJiek (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma i y4acTKa e, 3aK0H
Jxoyns—JIenna, 3akoH COXpaHEHHs YJHEPTHH, PU ITOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA
Y 3aIHCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;

—00BACHATh (PU3MUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YMCJIE€ U B KOHTEKCTE CUTyalul
MIPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBsicHEeHHEe M3 1—2 JIOrMYecKuX IaroB ¢ onopol Ha 1-2 M3y4eHHBIX CBOWCTBA (DPU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

—pemaTh pacyE€THBIC 3a/1a4i B 2—3 MEHCTBUS, UCTIONB3Ys 3aKOHBI U (JOPMYITBI, CBSI3BIBAIOIITHE
¢u3nveckre BENMYMHBI: HAa OCHOBE aHajM3a YCIIOBHS 3a/laud 3aliChIBATh KpPATKOE YCIOBHE,
BBISIBJIATh HENOCTATOK JIAHHBIX JUIS peIleHHs 3aJadyd, BbIOMpaTh 3aKOHBl U  (HOPMYIHI,
HEOOXO/MMBIE JUIsI €€ pEeUIeHHs, IMPOBOAWUTH PAcYEThl W CPAaBHHUBATH IIOJIyYEHHOE 3HAYCHHE
($u3n4ecKoil BEIMUNHBI C U3BECTHBIMU JIaHHBIMU;

—pacro3HaBaTh MPOOIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH TOMOIIM (PU3UIECKUX METOJIOB,
UCTOJb3ysl ONHCAHUE WCCIIEAOBAHMs, BBIICIATh MPOBEPIEMOE IPEAINONOKEHHE, OIEHUBATh
MPAaBUILHOCTH MOPSIKA MMPOBEACHUS UCCIIEIOBAHMNS, JI€IaTh BHIBOIBI;

—TMPOBOJNTE OMBITH 1O HAOTIOACHUIO (U3MUECKUX SIBICHUH WM (U3MUECKUX CBOWCTB Tell
(KanuJUIApHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00b&Ma, TeMreparypbl, CKOPOCTH
mporiecca OCTBIBAHWS W HArpeBaHWs MpPH W3IYyYSHWH OT IBETa M3Tydaromieid (MOTIIOIIAIoNIeH)
MOBEPXHOCTHU, CKOPOCTh MCIIAPEHUS BOJIBI OT TEMIIEpaTyphl JKUAKOCTH U IJIOLIAIU €€ TOBEPXHOCTH,
ANIEKTPHU3AIMS TE W B3aWMOJICHCTBHE DSJICKTPUYECKUX 3apsi/iOB, B3aWMOJICHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3YaJU3alisl MArHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB, IEHCTBUS MarHUTHOTO IOJIS
Ha TMPOBOJHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHWTa, CBOWCTBA AJIEKTPOJBUTATENS TOCTOSHHOTO
TOKa): (POPMYJIMPOBATH MPOBEPSIEMBIE MPEAIONOKEHHs, COOMpPaTh YCTAaHOBKY U3 MPEASIOKEHHOTO
000pyI0BaHUs, OIMCHIBATH X0 ONBITA U (POPMYITHPOBATH BHIBOJIHI;

—BBINIOJHATD MPSIMbIE U3MEPEHUS TEeMIepaTypbl, OTHOCUTEIBHON BIaXXHOCTH BO3yXa, CHIIBI
TOKa, HANPSHKEHUs C UCIIOJIb30BAaHUEM AHAJOTOBBIX MPUOOPOB M JATYUKOB (PU3NYECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTATHI N3MEPEHUH C YUIETOM 3a/T1aHHOI a0COIFOTHOW MOTPEIIHOCTH;



—TIPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTH OJHOW (DU3MYECKOW BEIWYUHBI OT JPYyrou
C MCIIOIb30BAaHUEM IPSAMBIX H3MEPEHHH (3aBUCHMOCTh COIPOTUBIICHHS TPOBOJHHUKA OT €T0 JUTHHEI,
TUTOMIA/TU TIONIEPEYHOr0 CEUYCHHS M YACIbHOTO CONPOTHBIICHHS BEIIECTBA MTPOBOIHUKA, CHIIBI TOKA,
UIYIIETO Yepe3 MPOBOAHUK, OT HANPSDKEHUS Ha MPOBOJHHKE, UCCIEOBAHHE MTOCIE0BATEIFHOTO U
MapajyieIbHOTO COSIMHEHH MPOBOJIHUKOB): IIAHUPOBATH UCCIIEOBAaHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUS, CIEAYs MPEIJIOKEHHOMY IUIaHy, (UKCHpOBATh pEe3ybTaThl MONyYCHHOU
3aBUCHMOCTH B BUJIC TaOJUI U Ipa)uKOB, JEIaTh BEIBOBI [0 PE3yJIbTaTaM HUCCIICIOBAHUS;

—IMPOBOJUTH KOCBEHHBIE HW3MEPEHHS (U3NYECKUX BEIMYUH (yIelbHAas TEIUIOEMKOCTh
BEILIECTBA, COMPOTUBIICHHE IPOBOAHNKA, pab0Ta M MOITHOCTb JIEKTPUYECKOTO TOKA): TNIAHUPOBAThH
U3MEpEeHHUs, COOMpaTh SKCIEPHUMEHTAJIbHYIO YCTaHOBKY, CIIEAYS NPEAJIO0KEHHOW WHCTPYKIHHU, U
BBIYHCIIATH 3HAUYCHNE BEJTMYHMHBI;

—co0I0AaTh paBUIIa TEXHUKU 0€30MacHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

—XapaKTepH30BaTh NPUHIUIBI JICHCTBUS N3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOPOM Ha MX ONMHUCAHUS (B TOM YHMCIIE: CHCTEMa OTOIUICHUSI JOMOB, THTPOMETP, TTapoBasi TypOuHa,
aMIIepMeTp, BOJIFTMETpP, CUETYMK 3JIEKTPUUYECKON OSHEpPIuH, 3JIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTejbHbIC HICKTPOIPUOOPHI (TIPUMEPBI), SJICKTPHUYCCKUE MPESIOXPAHUTEIHN, HICKTPOMATrHUT,
AIIEKTPOJIBUTaTEIb MOCTOSHHOTO TOKA), MCIIOb3YS 3HAHUS O CBOWCTBAX (DU3NYECKUX SIBICHHHA M
HE00X0AMMBIE (PU3NIECKHE 3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCThIE TEXHHYECKHE YCTPOWCTBA W  W3MEPHUTENIbHBIE  TPHOOPHI
0 CXeMaM U CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETp, JIBUTATElIb BHYTPEHHErO CrOpaHMs, OJJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBI
ANIEKTPUYECKUX IETIeH C IMOCIIeI0BaTeIbHBIM | MapaIIeIbHBIM COSMHEHUEM DJIEMEHTOB, pa3inyast
YCJIOBHBIC 0003HAYCHUS JICMEHTOB JIEKTPUICCKUX IICTICH;

—[PUBOAUTH  TNPHMEpPHl  (HAXOAWTh HWHPOpPMANMIO O TPUMEPax) MPaKTUYECKOrO
UCTIOJIb30BaHUS (PM3MUECKUX 3HAHWH B MOBCEIHEBHOM JKMU3HU ISl 00ecriedyeHus: 0e30IacHOCTH MIPU
oOpallleHuu ¢ MpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHECHUS 3I0POBbsl M COOJIIOJICHUS
HOPM PKOJIOTMYECKOT0 OBE/ICHHS B OKPYKAIOIIEH Cpele;

—OCYILECTBIISITh MOUCK MH(DOPMALIUU (PU3HYECKOTO CO/ICpIKaHUs B ceTh HTepHET, Ha OCHOBE
UMCIOLINXCS 3HAHUW M MyTEM CPaBHEHUS TOMOJHUTENFHBIX MCTOYHUKOB BBIIEIATH WH(POPMAIHIO,
KOTOpas SIBJISICTCS IPOTHBOPEUYMBON MITH MOXKET OBITh HEIOCTOBEPHOM;

—HCIOJBb30BaTh TIPH BBIIOJHEHHH YYEOHBIX 3aJaHWi HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3MUECKOTO CO/IepIKaHMUs, CIIPABOYHBIE MaTEepUalbl, pecypchl cetu MHTepHeT, BIaaeTs npuémMaMu
KOHCIIEKTHPOBAHHS TEKCTa, MPeoOpa3oBaHusi MHPOPMAIIMU M3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—co3/1aBaTh COOCTBEHHBIE IIHCBMEHHBIE W KpaTKHE YCTHBIE COOOIIeHHs, 00001mas
UHPOPMAIMIO M3 HECKOJIBKUX HMCTOYHUKOB (U3MUECKOTO COJICPIKAHHSA, B TOM YHCIE IMTyOIUYHO
MPEICTABIATH PE3YJIbTAThI IPOSKTHOM MM MCCIIE0BATEIbCKOM S TEIbHOCTH, IPU 3TOM TPAMOTHO
UCIIONIb30BAaTh M3YYECHHBIN MOHATUHHBIA anmapar Kypca (DU3HMKH, COMPOBOKAATH BBICTYILICHHE
MpE3EHTALNEN;

—IpH  BBINIOJJHEHUH Y4YEOHBIX MPOEKTOB W HCCICAOBAaHMN (H3MYECKUX MPOIIECCOB
pacnpeneniaTs 00S3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABJICHHBIMH 33aJadaMH, CIEAUTH 3a
BBINTOJTHEHUEM IUTaHA JICHCTBUI 1 KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHMBATH COOCTBEHHBIN BKJIIA[
B JICATEIILHOCTH TPYIIIBI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aHMMOJICHCTBUE, MTPOSIBIISS TOTOBHOCTD
paspemniaTh KOH()IUKTHI.

[IpenMeTHBIE pe3yabTaThl OCBOSHHS POTPaMMEI 10 (pU3MKe K KOHILY 00yueHus B 9 kiacce:

—HCIONB30BaTh  TMOHSATHS: CHCTeMa OTCuéTa, MaTepualbHas TOYKa, TPACKTOPHS,
OTHOCHTEJIBHOCTh MEXaHMYECKOTO JBMXEHUs, aedopmanus (ynpyras, IUIacTUYecKas), TPEHHE,
HEHTPOCTPEMHUTEIBHOE YCKOpEHHE, HEBECOMOCTh W TEPErpy3KH, LEHTP TSDKECTH, aOCONIOTHO
TBEPIIOE TEJO, IEHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKHEe KOoJeOaHWs W BOJHEI,
3BYK, HH(Pa3BYK U YIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOJHEI, IIKaJIa YJIEKTPOMArHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JAIbHO30PKOCTh, CIIEKTPhI MCIYCKAHUS W MOTIIONICHUS, alb(da-, OeTa- U raMmma-
U3JTyYeHHS, H30TOMBI, SCPHAst JHEPreTUKA;

—pa3nuyaTh SIBICHHS (PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJMHEHHOE JIBUIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE IMajJicHuEe Tell, pABHOMEPHOE JIBIKCHHE
M0 OKPYXHOCTH, B3aWMOJICUCTBHE TEJ, PEAKTUBHOE [BIDKEHHE, KOJIEOATeNbHOE JIBH)KECHHE



(3aTyxarone U BBIHYKJEHHBIE KOJeOaHUs), PE30HAHC, BOJHOBOE JIBUYKEHHUE, OTPA’KEHUE 3BYKa,
MPSIMOJIMHENHOE PACMpPOCTPAHEHHE, OTPaXEHUE U IMPEJIOMJICHWE CBETa, IMOJHOE BHYTPEHHEE
OTpakKCHHUE CBETa, pa3joKeHHe OeNoro cBeTa B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX IIBETOB,
aucnepcusd CBCTa, CCTCCTBCHHAA PAaJUOAKTHBHOCTL, BO3HUKHOBCHHUC JINHENYaTOro CIICKTpPa
U3JIy4eHUs) MO OMMCAHUI0 UX XAPaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIHUX
TaHHOE (PM3HUYECKOE SIBICHUE;

—pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUI B OKpYKaloIIleM MUpe (B TOM
yuciie (pu3nveckue SBJICHHUS B MPUPOJE: MPUIMBBI U OTJIUBBI, ABMKeHUE IiaHeT ConHeyHOU
CUCTCMbI, PCAKTHUBHOC [JBWKCHHUC IKUBBIX OPraHu3MOB, BOCIPUATHC 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJIHBI, LIyHAaMH, 3XO0, LIBETA TeJl, ONTUYECKUE SIBJICHUS B NIPUPOJIE,
OMOJIOTMYeCKOe JEHCTBHE BUIAMUMOTO, YIbTPA(UOIIETOBOTO ¥ PEHTICHOBCKOTO H3ITYYCHHIA,
€CTECTBEHHBIN PaJUOAKTUBHBIA (DOH, KOCMHUYECKUE JTY4YH, PAAMOAKTUBHOE M3IyYCHHE MPUPOIHBIX
MUHEPAJIOB, AEMCTBUE PAJUOAKTUBHBIX W3JIyYEHUN Ha OPraHU3M 4YEJIOBEKA), IIPU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIICNATH CYIIECTBEHHbIE CBOMCTBa (MPU3HAKH) (PUINYECKUX
SIBJICHHI;

—OIKCHIBaTh W3YYEHHBbIE CBOMCTBA Tel U (U3UYECKUE SBIICHUS, UCIONB3YsA (PU3NYECKUE
BEJIMYUHBI (CpPEllHsE U MTHOBEHHas CKOpPOCTb Tejla IPU HEPAaBHOMEPHOM JBHXKEHUHU, YCKOPEHHE,
IepeMelIeHe, yTh, YIJI0Basi CKOPOCTh, CUJIa TPEHUSI, CHJIa YIIPYTOCTH, CUJjla TSKECTH, YCKOPEHUE
cBOOOMHOTrO TMAajJeHMs, BeC Teja, HUMIIYJIbC Teja, HMMIIYJIbC CHUJIbl, MEXaHHueckas pabota u
MOIITHOCTD, IMMOTCHLIUAJIbHAA SHCPrus TCjia, HOAHATOTO Had NOBCPXHOCTHIO 3€MJIM, IMOTCHIHMAJIbHAA
SHEPTUsl CKATOM NPYKUHBI, KUHETUYECKasi 3HEprusi, MOJHAas MEXaHWYECKas SHEprus, Nepuo] U
yacToTa KojeOaHuM, IJIMHA BOJIHBI, IPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBETA, I10Ka3aTelb
MIPENIOMIICHUSI CPEJIbl), IPU OMUCAHUH MPABUIBHO TPAKTOBATH (DU3MUECKUN CMBICI UCIOIb3YEMBIX
BCJINYHH, 0003HaYeHusT U CANHUIbI (1)I/I3I/I‘ICCKI/IX BCJIMYHUH, HaXOIUTh q)OpMy.]II)I, CBA3BIBAIOIIINEC
JaHHYI0 (U3NYECKYI0 BEIMYHMHY C JPYTMMHM BEIMYMHAMH, CTPOUTH TpaduKu H3y4YEHHBIX
3aBHCUMOCTEH (PU3MUYECKIX BEIUYHH;

—XapaKkTepHu30BaTh CBOMCTBA Tel, (U3WYECKUE SIBICHUS U MPOLECCHl, UCIOIB3Ys 3aKOH
COXpAHEHUs HSHEPIrUH, 3aKOH BCEMHUPHOIO TATOTEHMS, NMPUHLHUII CYNEPIO3UIUN CHUJI, MPUHLIMII
OTHOCHUTCJIIBHOCTHU Fam/mes{, 3aKOHBI HI)IOTOHa, 3aKOH COXpaHCHHWA UMITYJIbCa, 3aKOHbI OTPAKCHUA U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MACCOBOI'O YHCEII MPU SIIEPHBIX PEAKIUX,
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTH4ecKoe
BBIPa)KECHHUE;

—00BSICHATE (1)H31/ILIGCKI/IC IMpOoUECChbI U CBOMCTBA TCJI, B TOM YHCJIE U B KOHTCKCTC CI/ITyaIII/II\/JI
IMPAKTUKO-OPUCHTHUPOBAHHOT'O XapaKTCpa: BBIABIATE NTPHYHUHHO-CICACTBCHHBIC CBA3U, CTPOHUTH
o0BsicHEeHHEe 3 2—3 JIOTUYECKUX IIaroB C OMOpPOM Ha 2—3 W3Y4YEHHBIX CBOWCTBA (DU3MUECKHX
SIBJIGHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemath pacu€THbIe 33Ja4u (OMHUpAIOLIUECs HAa CUCTeMy U3 2—3 ypaBHEHHUI), UCHOIB3YS
3aKOHBI U (HOPMYIIBI, CBSI3bIBAIONINE (U3UYECKUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3a]1a4H
3alMMCbIBATh KPAaTKOC YCJIOBUC, BBIABJIATHL HEAOCTAIOIIHEC WA N30BITOYHEIE JaHHBIC, BLI6I/IpaTB
3aKOHBI W (QOpPMYJbl, HEOOXOAMMBIE [UIS pEUICHUS, TPOBOAWTH Pacy€Thl U  OILIEHUBATh
PEATUCTUYHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NYECKON BETUUHHBI,

—pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPH MOMOIIM (PU3UYECKHX METOOB,
WCIIONB3Ysl ONHMCAHWE MWCCIEAOBaHUSA, BBIICIATH MPOBEPSIEMOE MPEAINOI0KEHUE, OLEHUBATD
MMPaBHUJIBHOCTL IMOpAAKA TIMPOBECACHUA HCCICAOBAHUA, ACJIAaTb BbIBOABI, HWHTCPIPCTUPOBATH
pE3yNbTaThl HAOIIOICHUN U OTIBITOB;

—MPOBOJIUTH OMBITHI [0 HAONIO/IEHUIO (U3HUECKUX SBJICHUN WU (PU3HMUECKUX CBOMCTB TEN
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHs] SHEPIUH, 3aBUCUMOCTb IEpHoja
KoJe0aHui MPY>KMHHOTO MasTHUKA OT MaccChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJbIX KOJeOaHW, MPSIMOIMHEHHOE pacIpOCTPAHEHHE CBETa, Pa3oKeHHe Oernoro
CBETa B CIEKTpP, M3yYCHHE CBOWCTB M300pa)KEHUS B IIJIOCKOM 3€pKajie M CBOWCTB HM300paKEHUS
npeaMeTa B cOOMparomen JTuH3e, HaOII0/IeHNEe CIUIONTHBIX M JIMHEHYAThIX CIIEKTPOB H3TyUCHUS):
CaMOCTOSITENTLHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 00OpYAOBaHHS, OMUCHIBATH XOJI
OTIbITa U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

—TPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHHI, ONpeieNsis CpeiHee 3HaUeHUE



n3MepsieMol Benu4uHBI (POKYCHOE paccTOsHUE coOuparoniell JuH3bI), 0OOCHOBBIBATH BBIOOD
criocoba u3MepeHus (M3MEepUTEIHLHOT0 Ipudopa);

—IMPOBOAUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PM3NUECKUX BEJTMUUH C MCIIOJIb30BAaHUEM IPSIMBIX
M3MEpEeHui (3aBUCHUMOCTh IIYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM JBMKEHMM 0O€3 HadaabHOMN
CKOpOCTH, TIeprojia KoueOaHui MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJia
OTPaKEHMsI CBeTa OT YIJla MaJeHMs M yIyla HPeJOMJIEHUs OT yIjla NaJeHHs): IUIaHUPOBaTh
HCCIIEIOBAaHUE, CAMOCTOSITENIbHO COOMpATh YCTAHOBKY, (PHKCHpPOBATH pPE3YNIbTaThl MOIY4EHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TaOIMIl U IpadUKOB, J1€1aTh BBIBOJBI 110 pe3ybTaTaM
HCCIIEIOBaHMS;

—IPOBOANUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUYUH (CpPEeHss CKOPOCTh U YCKOPEHHE
TeNa MpU PAaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHUE CBOOOIHOrO MaJeHMs, KECTKOCTh MPY)KUHBI,
KOX(Q(PHUIHUEHT TpPeHHS CKOJBXKEHHS, MEXaHHMuecKas paboTa M MOIIHOCTh, YacTOTa M IEPHOJ
KoJIeOaHUH MaTeMaTHYeCKOro U IPYKUHHOI'O MasTHUKOB, ONTHYECKasl cuila coOMparolel J1H3bI,
palMOaKTUBHBIA (DOH): MJIAHMPOBATH W3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY MU
BBINOJIHATh MU3MEPEHMs, CIIeAys NMPEATIOKEHHON MHCTPYKIMH, BBIYMCIATh 3HAaYEHUE BEJIUYMHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOW IMOTPEITHOCTH U3MEPEHUN;

—co0JI0AaTh IPaBUIa TEXHUKU 0€30MacHOCTH NpH padoTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

—pa3iavuyaTh OCHOBHBIE NPHU3HAKU M3YYEHHBIX (PU3MUECKUX MOJeNell: MaTepuaybHas TOYKa,
a0COJIIOTHO TBEP/OE TEIO, TOUEUHBIH MCTOUYHUK CBETA, JIyd, TOHKAas JIMH3a, IUIaHETapHas MOJENb
aToMa, HyKJIOHHasi MOZIeJIb AaTOMHOT'O SApa;

—XapaKTepHU30BaTh MPUHLHUIBI ACHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpoil Ha UX omucaHus (B TOM 4YHCIE: CIHUAOMETp, AATYMKU IOJIOKEHMs, PACCTOSHUS U
YCKOpPEHUS, PAKETa, 9X0JI0T, OYKH, IEPUCKOII, (poToanmnapaT, ONTUIECKHE CBETOBO/IbI, CIIEKTPOCKOII,
J03UMeTp, Kamepa BuibcoHa), HCIONB3ys 3HaHHUA O CBOMCTBaX (U3MUECKUX SBICHUH U
HE00X0MMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

—HCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHMYECKMX YCTPOMCTB,
U3MEPUTENBbHBIX NMPHUOOPOB M TEXHOJOTHYECKUX IPOLECCOB MPU PELICHUH Y4EOHO-IIPAKTHYECKUX
3ajad, ONTUYECKHE CXEMBI JJISi MOCTPOEHUS M300paKeHW B IUIOCKOM 3€pKajie M COOHMparomen
JIMH3E;

—NpUBOAUTH HpUMEphl  (HaXoAWTh MHGOPMALMI0O O MpHUMEpPax) MPaKTHYECKOIrO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM KM3HM JUIsl 0OecriedeHus: 6e301MacHOCTH IpU
oOpallleHuu ¢ npudopamMu MU TEXHUUYECKUMU YCTPOMCTBAMM, COXPAHEHUSI 3/10POBbsI U COOJIIOCHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOILIEN CPEIE;

—OCYILIECTBIATh MOUCK HHPopManuu (U3NYECKOTO cojepkaHus B cetu UHrepHer,
CaMOCTOSITENIbHO (HOPMYIHPYsI MMOMCKOBBIA 3alpOC, HAXOJUTh MYTHU ONpeAESeHUS JOCTOBEPHOCTH
MOJTy4eHHOM HH(pOpMAIMK HAa OCHOBE UMEIOLINXCS 3HAHUN U TOTIOIHUTENIbHBIX HCTOYHHUKOB;

—HCIMOJIb30BaTh INPU BBINOJIHEHWH Y4YEOHBIX 3a/laHuil HayYHO-NOMYJISIPHYIO JIUTEpaTypy
(U3MYECKOTO COJIepIKaHus, CIIpaBOYHbIE MaTepHallbl, pecypcehbl ceTh MHTepHeT, Bnaners npuémamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHONW 3HAKOBOW CHCTEMBI B IPYTYIO;

—Cco03/1aBaTh COOCTBEHHBIE NMHUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(pOpMaluu U3
HECKOJIbKUX HMCTOYHHMKOB (DU3MUECKOTO COACpKaHMs, MyOIMYHO NPEACTaBIATh pPE3YyIbTaThl
IIPOEKTHOM WJIM UCCIIEN0BATENBCKON IEATENBHOCTH, TIPU 3TOM I'PAaMOTHO HMCIIOJIb30BaTh U3yUEHHBIN
MOHATUMHBIN anmapaT u3y4aemoro paszzeina (U3UKU UCOMPOBOXKAATh BBHICTYIUIEHHE NMPE3EHTAUEH C
y4€TOM 0COOCHHOCTEN ayJUTOPUU CBEPCTHUKOB.



4. TEMATUYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1.®@u3nka u €€ posib B NO3HAHUHU OKPYKAKOLIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS O CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 5 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHre U B3auMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4./laBnenne TBEPABIX TeJI, AKUAKOCTEH M ra3oB
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1.TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne ni/m P Kourpoabnble IIpakTHyeckue (1uubp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.Mexanu4veckue siBJeHUs
11 MexaHH4eCKOe IBHIKCHUE U CIIOCOOBI €0 10 1 bubmuorexa [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
13 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2.MexaHuveckue KoJjed0aHusi M1 BOJHbI
bubmuoreka [JOK
2.1 M 7
CXAHHHCCKHE KONCOaNHA 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M ) 1
CXAHHHCCKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pazjnen 3.2/ieKTpOMarHuTHOE 10Ji€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIE U bu6nuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nen 4.CBeToBble sIBJIeHUS
bu6nmoreka [JOK
4.1 6 2
3AKOHBI PACPOCTPaHEHHs CBeTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bubnuorexa [IOK


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

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

bu6mmoreka [JOK

4, P 2
3 A3OACHHE HENOTO CBETa B CICKTP 3 https://m.edso0.ru/7f41a4a6
Hroro mo pazueny 15
Paznea S.KBaHTOBBIE SIBJICHUSA
bubmuoreka [JOK
A1 141 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 (CTPOCHIIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
>3 AAnepibie peakiuin ! 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pasnen 6.11oBTOpuTE/IbHO-00001HaA0 1M MOAY.Ib
[ToBTOpenue u 0000IIEHUE COEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 7 xnacc/ [epeimkua A.B., O01mecTBo ¢ OrpaHUYEeHHON OTBETCTBEHHOCTHIO
«31aTenbcTBO «IK3aMEH»

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODAY»; AxninonepHoe oobmectBo «M3narensctBo «IIpocBenenner

» ®usuka, 9 xknace/ [epoimkun A.B., I'ytauk E.M., O6miecTBo ¢ orpaHinueHHON

OTBETCTBEHHOCTHIO «JIPODAY»; AkmonepHoe obmiecTBo «M3aatenberBo «IIpocBenieHuey

METOJUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

Jlykamuk B.M. COopHuk BompocoB u 3aaa4 1o ¢usuke. 7-9 ki. — M.: [Ipocsemenue, 2010. —
192c.

Kupuk JI.A. ®usnka — 7. Pa3HOypOBHEBbIE CAMOCTOATEIbHbBIE U KOHTPOJIbHbIE Pa0OThI. —5-¢€
m3ganue,- M.MJIEKCA, 2013.

Actaxosa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpoIbHBIE 3a1aHUS. —
Caparos:JIunen, 2014.

«KonTponsHo-u3Mepurensubeie Matepuainsl. @usuka. 7 knace/Coct. H.M. 3opun. — 2-e
u31.,nepepad. — M.:BAKO, 2013.

Mapon A.E. ®usuka. 7 knacc: yaebHo-metoauueckoe nocooue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

A.B. Ilepprmkun ®usnka-8ki 2017 M. [Ipoda

H.B. ®unonosuu Metoamndeckoe nocodue 2015 M. [Ipoda

A.E. Mapom, E.A. Mapon CamocTosiTennbHbIE M KOHTPOJIbHBIE paboThI-8 Kiace 2017 M. JIpoda
B.B. lllaxmaToBa ,0.P. llledep duarnoctuueckue pabotsl -8 kimacc 2016 M. Jipoda

A.E. MapoH, E.A. Mapos, C.B. Ilo3oiickuii Coopuuk Borpocos u 3amaud 2015 M. Ipoda

KoHTpomnbHbIe U caMOCTOsATENbHBIE paboThI 1O (u3nke. 9 kiacc: K yueOHuKy A.B.



[Neppimkuna, E.M. I'yrauk «@uszuka 9 knace» / O.U. I'pomueBa. — M.: I3garenseTBo
«Oxk3ameny, 2014.

Tectsl o ¢usuke. 9 knacc: k yueonuky A.B. Ileppimkuna, E.M. I'ytHuk «Du3nka

9 knacce» / O.U. I'pomrieBa. — M.: M3narenscTBO «OKk3amen», 2010.

®dusnka. 9 knacc. TemaTuueckue TecToBbIe 3a1aHus Ut moaAroToBku K ['MA. / aBT.- cocT.:

M.B. boiinenko, O.H. Mupomikuna. — Apocnasnb: OOO «Axkanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. bubnunoteka — Bc€ no npenmery «®dusukay. — Pexxum gocryna: http://www.proshkolu.ru

2. BugeoornbiTel Ha ypokax. — Peskum mocryma: http://fizika-class.narod.ru

3. Enunas kouteknus nudpoBBIX 00pa30BaTeIbHBIX PECYpPCOB. — PeskuMm mocryma:
http://school- collection.edu.ru

4. NnTepecHble MaTepHalibl K ypokaMm (PU3UKH IO TeMaM; TECTHI 110 TeMaM; HarjsiAHbIe

nocobwus Kk ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. lludpossie oOpa3zoBareabHbIC pecypcehl. — Pexum qoctyma: http://www.openclass.ru

6. DiekTpoHHbIC YUeOHUKH 110 u3uKe. — Pesxum mocryma: http://www.fizika.ru

7. Anumarun pusudeckux oowekToB. http://physics.nad.ru/

8. XKuBas ¢usuka: obyuarommas mporpamma. http://www.int-edu.ru/soft/fiz.html

9. ®wusuka.ru. http://www.fizik


http://www.proshkolu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html




