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INOACHUTEJIBHAS 3AIIMCKA

ITporpamma 1o ¢u3nke Ha ypoBHE OCHOBHOT'O 00IIEr0 0Opa30BaHUsl COCTABJIEHA HA OCHOBE IMOJIOKEHHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOCHUS
Ha 6a30BOM ypOBHE OCHOBHOM 00pa3zoBaTesibHOM nporpammsl, npejactaBieHHbx B PI'OC 00O, a taxke ¢ yuétoM (enepaibHOM paboyeil mporpaMmbl
BocnuTanus u KoHuenuuu npenogaBanus yueOHoro npeamera «Duzukay.

Conepxanne mporpaMmbl M0 (U3UKE HAMPaBICHO Ha (DOPMUpOBAHME ECTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIONIMXCS M OpraHU3aIUIo
u3yueHust PU3UKU Ha JesITeIbHOCTHON ocHOBE. B mporpamme mo ¢u3uke y4uThIBalOTCS BO3MOXKHOCTH Y4eOHOTO peMETa B pealn3alun TpeOOBaHui
OI'OC OOO K MIaHUPYEMBIM JINYHOCTHBIM M METalpEeIMETHBIM pe3ysibTaTaM OOyuYeHUs, a TaKKE MEXKIPEIMETHbIE CBA3M €CTECTBEHHOHAay4HbIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOT'O 001Ier0 00pa3oBaHusl.

[Iporpamma o ¢u3MKe ycCTaHABIMBAET paclpeiesieHne y4eOHOTO MmaTepuaiia 1o rojgaM oOydeHus (M0 Kjiaccam), IpeajiaraeT NPUMEpHYIO
MOCJIEI0BATEIBHOCTD U3yUEHHsI TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHS MIPEIMETHOTO COJIEPKaHMS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yYarOLINXCsl.

[IporpamMma no ¢usuke paspaboTaHa C LEIbI0 OKa3aHUS METOJWYECKOW MMOMOIIY YUYHUTENI0 B CO3JaHUM pabodell MporpaMMbl MO yuyeOHOMY
IIPEIMETY.

@duszuka SBIAETCS CUCTEMOOOPA3YIOLIUM I €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJBKY (pU3MUecKHe 3aKOHBI JIE)KAT B OCHOBE
IPOILIECCOB U SBJICHUH, U3y4aeMbIX XUMUEH, Onosioruei, actpoHoMueil u uzndeckoit reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTHUHY
MUpa, IPeI0CTaBIIsAET Hanboiee iCHbIe 00pa3Lbl IPUMEHEHHSI HAYYHOI'O METO/Ia MO3HAHHUS, TO €CTh CII0c00a MOyUYeHUs! JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa M3 MIaBHBIX 3a/1a4 (PU3MYECKOro 00pa3oBaHMs B CTPYKType 0OIero odpa3oBaHHs COCTOUT B (DOPMUPOBAHMM E€CTECTBEHHOHAYUHOM
rPaMOTHOCTH M MHTEpECca K HayKe y 00yJaroImuxcsl.

Wzyuenune ¢u3znkn Ha 0a30BOM YPOBHE IpENIOJaracT OBJAJACHUE CIECAYIOIMMH KOMIIETCHTHOCTSMH, XapaKTepU3YHIOIIUMH €CTECTBEHHO-
HAy4YHYIO TPaMOTHOCTb:

HAY4YHO OOBACHATDH SIBJICHMUS,
OLICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
MHTEPIIPETUPOBATh JJAHHBIE U UCIOJIb30BaTh HAYYHbIE J10KA3aTEIbCTBA IS [IOJIYUYEHHSI BBIBOJOB.

Henu n3yuenus UMK HA YPOBHE OCHOBHOTO 00111eT0 00pazoBanus onpeneneHsl B Konmeniuu npenoaaBanust yaeoHoro npeamera « Dusmkay
B oOpa3oBaTenbHbIX oOpraHuzanuax Poccuiickoit @enepanuy, peaau3yoONMX OCHOBHbIE 00I€00pa30BaTelIbHbIE MPOTPaMMBbl, YTBEPKIEHHON
pemennem Komnernu Munucrepctsa npocserienus Poccuiickoit @enepanun (mporokoit ot 3 nekadps 2019 r. Ne [1K4BH).

Henun nzyvyenus pU3HKH:
npuoOpeTeHre HHTEpeca M CTPEeMJICHHMsS] OOYyYaloIIMXCsl K HAayYHOMY H3YUEHUIO NPUPOJbI, Pa3BUTHE HMX HHTEUIEKTYalIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEN;
pa3BUTHE NPEJCTABICHUN O HAYYHOM METO/E IM03HAHUS U (POPMUPOBAHUE HCCIIEA0BATEIHCKOTO OTHOIEHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4E€HUsI OCHOB CTPOCHHUS MaTepUU U (GyHIAMEHTAIbHBIX 3aKOHOB (DU3HKH;
(dbopMupoBaHUE IPEICTABICHUN O posid GU3MKH JUIsl pA3BUTUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHII;



pa3BHUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oyaymied mpodecCHOHATBHON MesATeIIbHOCTH, CBSI3aHHOW ¢ (PM3UKOH, MOATOTOBKA K JAIbHEHUIIIEMY
00y4YeHHIO B 3TOM HaIPaBJICHUU.

JlocTrKeHHE ITHX TeJIel TPOrpaMMEI 10 (U3HKE Ha YPOBHE OCHOBHOTO 00IIET0 00pa30BaHUs 00ECIICYMBACTCS PEIICHUEM CIICIYIONINX 3a1a4:
npuoOpeTeHne 3HaHUH O IUCKPETHOM CTPOEHHUU BEIIECTBA, O MEXaHHMUECKUX, TETIJIOBBIX, AMEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;
PHOOpPETEHNE YMEHUH OIUCHIBATH U OOBSACHATH (U3NICCKUE SBICHUS C UCTIOIB30BAHUEM TIOTYUCHHBIX 3HAHMIA,

OCBOGHHE METOJIOB PEIIEHUs MPOCTEHIINX PacuéTHBIX 33Ja4 C MCMOJIb30BaHHEM (U3MUYECKUX MOJIENEH, TBOPUECKUX U MPAKTHKO OPHEHTUPOBAHHBIX
3ajady;

pa3BUTHE yMEHHWI HaOMIOJaTh MPHUPOJAHBIC SBICHHUS W BBIMOIHATH OMNBITHI, JIaOOpaTOpHBIE PabOThl M AIKCIEPUMEHTANbHBIE HCCIENOBAHUS C
WCITIOJIb30BAHUEM U3MEPUTEIIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ WH(popManuel GU3NIECKOro cofep aHus, BKIOYas WHHOPMAIUIO O COBPEMEHHBIX JOCTIKEHUAX (DU3HUKH, aHAIINU3 U
KPUTHUYECKOE OIICHUBAaHKE WH(OpMAIINK;

3HaKOMCTBO €O cdepamu TpodecCHOHATBHON NEATENbHOCTH, CBS3aHHBIMH C (DU3UKON, M COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAHHBIMH Ha
JTOCTIKEHUSIX (PU3NYECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypOBEHB) HA YPOBHE OCHOBHOIO 00IIIero obpa3zoBaHus oTBoauTcs 238 vacoB: B 7 kiacce — 68 "acoB (2 yaca B
Henmenmo), B 8 wmacce — 68 wacoB (2 waca B Hememwo), B 9 kmacce — 102 wgaca (3 waca B HEHENIO).

[Ipemyiaraemerii B mporpamme 1o (pu3mke rnepedeHb JTabOpaTOPHBIX pabOT M ONMBITOB HOCHUT PEKOMEHAATENBHBIA XapakTep, YYUTENb JEIaeT

BBI60p IMPOBCACHU J'Ia60paTOprIX pa60T X OIIBITOB C y‘léTOM HHIAWBUAYAJIbHBIX 0COOEHHOCTEH 06yqa}01u14xc;1, CIIMCKA SKCIICPUMCHTAJIbHBIX SaHaHHﬁ,
npeajiara€MbIiX B paMKax OCHOBHOT'O I'OCYyJapCTBCHHOI'O 3K3aMEHa 110 (1)1/131/11(6.

COJAEP)KAHUE OBYYEHUA
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Pasnea 1. @usuka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpA.

®usnka — Hayka o npupoze. SBieHus npuponbl. Ousnyeckre ABICHHS: MEXAaHUYECKUE, TEIUIOBBIE, JJIEKTPUYECKUE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIC.

Ousnueckue BenuuyuHbl. M3Mepenue Qusnmueckux BenuuuH. Pusmdeckue npubdopsl. [lorpemnocts usmepeHuil. MexayHapoaHas cucTema
CIUHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKd M3y4aroT Npupody. EcTecTBeHHOHay4HbIN METOJ MO3HAHUS: HAOIIOJACHHUE, TOCTAHOBKA HAy4YHOTO
BOINPOCA, BBIIBWKEHHUE TUIIOTE3, SKCIEPUMEHT IO NMPOBEPKE TUIOTe3, 00bsICHEHUEe HabmogaeMoro siBieHus. OnucaHue (QpU3MYECKUX SBICHUH C
IIOMOIILIO MOJIEJIEH.

Hemoncmpayuu.
MexaHnnyeckue, TEeNI0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMUSL.
duznyeckue NpudOpsl U NPOoIeIypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM IPUOOPOM.
Jlabopamopusie pabomul u onvimol.
Omnpenenenne LeHbl JeIEeHUs KAl H3MEPUTEIBHOIO MpHoOopa.
W3mepenune pacCTOSHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TeNa.
Onpenenenue pasmMepoB MajbIX TEIl.
W3mepenue teMiiepatypbl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U JJaTUUKA TEMIIEPATYPBHI.
[TpoBenenue uccneOBaHUS MO MPOBEPKE T'MIIOTE3bI: JAIBHOCTh MOJETA IMIApHKA, MYIIEHHOTO TOPU30HTAIBHO, TeM OoJiblle, 4eM OOJIblIe BBICOTA
mycKa.
Pasnea 2. [leppoHavyanbHbIe CBeIeHHSI O CTPOCHHH BellecTBA.
CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.
JIBrxeHue yactul BemectBa. CBs3b CKOPOCTH JIBMIKEHHS 4acTUI] ¢ Temieparypoil. bpoyHoBckoe nBumxenue, auddysus. BzaumoneiictBue
YaCTHUIL BELLIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.
ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE I'a30B, KHUJIKOCTEH U TBEPIBIX (KPUCTAUIMYECKUX) Tel. B3auMOCBA3b MEXly CBOMCTBAMHU BELIECTB
B Pa3HbIX arperaTHbIX COCTOSIHUAX U UX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJBI.
Hemoncmpayuu.
Ha6mronenne 6poyHOBCKOTO JBUKEHUS.



—

A o e

Nk v -

Ha6monenue nuddysun.
HaGmronenue siBieHuid, 00BbACHSIIONINXCS MPUTHKEHUEM HITM OTTATKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuwvie padbomot u onvimol.
Orenka AuaMeTpa atoma METOAO0M PsIIOB (¢ UcToNib30BaHueM (oTorpaduit).
OnbITH IO HAOTFOIEHUIO TETUIOBOTO PACIIMPEHHS Ta30B.
OnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUS.

Pasnen 3. /IBu:kenune u B3aumMo/ieiicTBie TeJl.

Mexannyeckoe ABMkeHue. PaBHOMepHOEe U HepaBHOMepHOe ABMKeHHe. CkopocTh. CpeliHsis CKOPOCTh PU HEPABHOMEPHOM ABMKEHUU. Pacuér
MyTHU U BPEMEHU JIBUKECHHUSL.

SIBnenue wHepuH. 3aKOH MHEpIUHU. B3ammoaeiicTBie Ten Kak MpUYMHA W3MEHEHHs CKOPOCTH JABMKEHHUs Tel. Macca Kak Mepa WHEPTHOCTH
tena. [InotHocTh BemecTBa. CBSA3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucThka B3ammozeicTBusi Ten. Cuna ympyroctd u 3akoH ['yka. M3mepeHue cuibl ¢ TOMOIIBIO JUHAMOMETpa. SIBieHHe
TAroTeHuss U cuia TsokecTd. Cuina TspkecTH Ha Jpyrux muiaHetax. Bec Ttenma. HeBecomocth. CiiokeHHME CHJI, HAaIPaBJIEHHBIX 1O OJHON MPSIMOM.
PaBHopeiicTBytomas cuin. Cuna TpeHus. TpeHre CKONbKEHUs U TpeHHe Mokosi. TpeHue B Mpupoje U TEXHUKE.

Hemoncmpayuu.
Habnronenne MexaHM4eCcKOTo IBIKSHHS Tella.
H3mepeHne cKopocTH NPSIMOJIMHEWHOTO ABHKEHUS.
Habnronenue siBIieHUS] HHEPLIWH.
HaGnronenue u3MeHeHus! CKOPOCTH IIPU B3aUMOJICHCTBUN Tell.
CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.
Jlabopamopuwvie padbomovt u onvimol.
OnpezneneHne CKOPOCTH PABHOMEPHOTO JIBUKEHUS (LLIapuKa B )KUIKOCTH, MOJIEIH AJIEKTPUUYECKOI0 aBTOMOOWIIS U TaK Jajee).
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpyCcKa WM IapuKa 110 HAKIOHHOW MIIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeENA.
OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsKEHUS (J1ehopMaliiin) NPYyKUHbI OT NPUITOKEHHON CUIIBIL.
OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHS OT BEca Tejla M XapaKTepa CONPUKACAIOLINXCsl TOBEPXHOCTEN.
Paznea 4. laBnenue TBEPABIX TeJl, :KUAKOCTEH U I'a30B.
Hapnenue. CriocoObl yMEHbIIEHUs U YBeIMUeHU JaBieHus. [laBneHue raza. 3aBUCHMOCTh JIaBJI€HUS ra3a oT 00béma, TeMmepatypsl. [lepenaua
JABJICHUS] TBEPABIMH TEJIaMH, KUAKOCTAMH | razamu. 3akoH [lackans. [THeBMaTudeckne MamuHbl. 3aBUCUMOCTD JTABJICHUS )KUIKOCTH OT TITyOWHBI.
I'mapocraTrueckuii mapagokc. Coolmaronrecs cocyipl. ['napaBinyeckre MeXaHUu3MBbl.
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Atmocdepa 3emau u arMocdepHoe nasineHue. [IpuumHbI cyniecTBOBaHMs BO3AyIIHOW oOonouku 3emuu. OnbiT Toppuuennn. Usmepenue
aTMOC(epHOro JaBiieHHs. 3aBUCUMOCTh aTMOC(EPHOro JaBIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! 11 u3MepeHust aTMOC(EepHOTo J1aBICHUS.
JleiicTBUe JKUIKOCTH M raza Ha IMOTPY’KEHHOE B HHUX Teno. BrlTankuBaromasi (apxumenoBa) cuia. 3akoH Apxumerna. [lmaBanue Tei.
BoznyxomnaBanue.
Hemoncmpayuu.
3aBUCHMOCTbD JIaBJICHUS T'a3a OT TEMIIEPATyPBI.
Ilepenayda naBieHUs KUIKOCTHIO U Fa30M.
Coobmmarommecs: Cocy/bl.
I'mnpaBnnyeckunii npecc.
[TposiBnenue neficTBus aTMOC(HEPHOTO JaBICHUS.
3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U INIOTHOCTH YKUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHON KHUIKOCTH.
VYcnoBue miaBaHus TEN: TUIABAaHUE WIH NTOTPYKEHUE TeJl B 3aBUCHMOCTH OT COOTHOILIEHUS IIJIOTHOCTEN Tela U JKUJIKOCTH.
Jlabopamopuwie pabomul u onvimot.
HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJie 0T 00béMa MOTrpyKEHHOM B )KUJKOCTh YaCTH TeJa.
OmnpeneneHne BHITAIKMBAIOIIEH CUJIBI, IEHCTBYIOLIEH HA TEIIO, IOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT MaCChI Tela.
OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUIIbI, AEHCTBYIOLIEH Ha TEJIO B XKUJIKOCTH, OT 00bEMA MOTPYKEHHON B )KMJIKOCTh YaCTH
T€Ja U OT IJIOTHOCTH KUIAKOCTH.
KoHncTpynpoBanue apeomeTpa Win KOHCTPYUPOBAHUE JIOAKH U ONPEACIEHUE €€ IPy30I0AbEMHOCTH.
Pa3nea 5. PaGora n MoiHOCTD. JHeEprus.
Mexannyeckasi pabota. MOIIHOCTb.
[TpocTbie MexaHU3MBI: pbIYar, OJI0K, HAKIIOHHAS TIOCKOCTh. [IpaBuiio paBHOBecHs pbryara. [IpiMeHeHre mpaBuiia paBHOBECHS phluara K OJIOKy.
«3omnortoe npaBuio» Mexanuku. KIIJ] mpocteix Mmexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.
Mexannueckasi sHeprusi. Kunernueckass u moreHuuanbHas sHeprus. [IpeBpaieHre oJHOrO BUAAa MEXaHMYECKOM SHEPruu B Jpyroi. 3akoH
COXPAaHEHHUsI SHEPTUU B MEXAHUKE.
Hemoncmpayuu.
[TprMeprl POCTHIX MEXAHU3MOB.
Jlabopamopuwvie padbomovt u onvimol.
Onpenenenue pabOThl CUIIbI TPEHUS TIPU PABHOMEPHOM JIBU)KEHUH TE€JIa M0 FTOPU30HTAILHON OBEPXHOCTH.
HccenenoBanue ycimoBuil paBHOBECHS phlyara.
N3mepenne KI1/] HakTOHHON ITOCKOCTH.
N3yuenne 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPTUU.
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Pa3zgen 6. TermioBbie IBJICHUA.

OCHOBHBIE TIOJOKEHUS MOJEKYJSIPHO-KMHETHUECKOM TEOpUHM CTPOCHHs BemiecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. OTBITHI,
MOATBEPKJAOIINE OCHOBHBIE MOJI0KEHUS MOJIEKYISIPHOKUHETUYECKON TEOPHUH.

Mopnenu TBEPAOTO, KHIKOTO W Ta3000pa3HOTO COCTOSIHWN BemiecTBa. Kpucrammmdyeckue u amopduble Tena. OObsSICHEHHE CBOWCTB Ta30B,
JKUJKOCTEH W TBEPABIX TEN Ha OCHOBE IOJOKEHUU MOJEKYISIPHO-KUHETHYeCKOM Teopuu. CmauMBaHUE W KalWUISIpHbIE sBiIeHUs. TeruioBoe
pacuImpeHme u cxartue.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBIKEHHUs yacTHil. BHyTpeHHsisi sHeprus. CrnocoObl U3MEHEHHsS BHYTpPEHHEH
SHEPTrHUH: TeIIoNepeIada U COBEpIIeHUE padoThl. BHIIbI TeIUIONEpe1adn: TeIIONPOBOIHOCT, KOHBEKITUS, H3TyICHHE.

KonuuecTBo TermnoTel. Y aenpHas TEIIOEMKOCTh BelIecTBa. Teroo0MeH U TeII0OBOe paBHOBECHE. Y paBHEHHUE TemoBoro 0ananca. [lnapnenue u
OTBEPJICBAaHUE KPUCTALINYECKUX BEIISCTB. YenbHas TeruioTa TuiaBieHus. [lapooOpaszoBanue u konpaencamus. Mcmapenue. Kumenwe. VY aenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyPhl KUIIEHUS OT aTMOC(EPHOTO JaBICHUSI.

Brnaxnocts Bo3myxa.

DHeprus TOIJIMBA. Y IebHAas TEIIOTa CrOpaHusl.

[Ipuntuner padots! TerioBsix Asurareneid KI1J[ remmoBoro asurarens. TeniaoBbie BUTATENH U 3aIIUTa OKPYKAIOMIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHsS SHEPTUH B TEIUIOBBIX MPOLIECCaX.

Hemoncmpayuu.
HaGmrotenne OpOyHOBCKOTO JIBHIKEHUSI.
Ha6monenue nuddysun.
HaGimrotenue sSBICHUI CMAaYMBAHMSI M KAITMJUTSIPHBIX SBJICHHM.
HaOmnroieHne TerioBoro pacuMpeHust Tel.
V3MeHeHre AaBJIeHUs Ta3a MPU U3MEHEHUH 00bEMa U HArPeBaHUH HITU OXJIAXKICHUU.
[TpaBuIa U3MEPEHUS TEMITEPATYPBI.
Bunel Terionepenayn.
OxmnaxaeHre Ipu COBEPIICHUH PaOOTHI.
Harpeanue nipu coBepiieHiH padbOTHl BHSITHUMHE CHJIAMH.

. CpaBHeHUE TEIIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

. HabGmonenve kumeHus.

. Habmronenue noctostHCTBa TeMIlepaTyphl IpH TIaBJICHUH.
. MoJenu TeIIoBBIX IBUTATEIICH.
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Jlabopamopuwie pabomul u onvimot.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI IO BEIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbITH IO HAOTFOIEHUIO TETUIOBOTO PACIIMPEHHS Ta30B, )KUKOCTEH 1 TBEPBIX TEIL.
Onpeznenenue AaBaeHUs BO3AyXa B OaJUIOHE MINPHILIA.
OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JTABJICHUS BO3/lyXa OT ero 00bEMa U HarpeBaHUsI MM OXJTaKIACHUS.
[TpoBepka runoTessl JIMHEHHOM 3aBUCUMOCTH IJIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKOI TpyOKe OT TeMuepaTyphl.
Habnronenne n3MeHeHNs BHYTPEHHEW YHEPTUH Tejla B pe3yJIbTaTe TEeIUIonepeaadn U padOThl BHEIIHUX CHIL.
HccnenoBanue siBJIeHUs TEMJI000MeHa MPH CMEIIMBAHUM XOJIOAHOM U ropsyeil BOAbI.
Omnpenenenne KOJIMUECTBA TEIJIOTHI, IOJIYYEHHOTO BOJIOM MpH TEIIIO0OMEHE ¢ HarpeThIM METAIIINYECKUM LIUJTUHIPOM.

. Onpenenenue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.
. UccnenoBanue mporiecca ucrnapeHusi.

. OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/yXa.
. Onpenenenne yaeabHOM TEIIOTHI TJIABJICHUS JIbJA.

Pa3zpnen 7. DiiekTpuyeckne 1 MArHUTHBIE SIBJICHUS.

Dnektpusanus Ten. [[Ba pona sneKTpudecKux 3apsaoB. BzaumoneiicTeue 3apshkeHHbIX Tell. 3akoH KyioHa (3aBUCUMOCTh CHIIBI B3aUMOICUCTBUS
3apsHKEHHBIX TeN OT BEIMYMHBI 3apSI0B U PACCTOSIHUS MEXKIY TEJIaMu).

Dnektpudeckoe noiie. HanpsEHHOCTh 351eKTpruyecKoro moss. [IpuHimn cynepno3uinm 31eKTPUUEeCKUX MoJel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsi0B. DIeMEHTapHbIN 351eKTpuueckuil 3apan. Ctpoenue atoma. [IpoBOTHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsiaa.

DNEeKTpUYECKUd TOK. YCJIOBHUS CYIIECTBOBAHMS AIIEKTPUUECKOTO TOKa. VICTOYHMKM MOCTOSSHHOTO ToOKa. J[eMCTBUS AJIEKTPUUECKOro TOKa
(TeruioBOE, XUMHUECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KHIKOCTSIX U ra3ax.

Onektpuyeckas nenb. Cuia Toka. DleKTpuueckoe HampspkeHue. CONpOTUBIECHUE MPOBOJHHUKA. Y IETBHOE CONPOTUBICHUE BELIECTBA. 3aKOH
Owma ju1s yuactka nenu. [locnenoBarensHoe U mapauieibHOE COSTMHEHHUE TPOBOIHUKOB.

PabGota 1 MOIIHOCTH 3J€KTpUYECKOro Toka. 3akoH J[xoyms—JIeHna. DiaekTpuyeckue enu U MOTPEOUTENN AIIEKTPUIECKONW PHEPTHH B OBITY.
KopoTtkoe 3aMbIkaHue.

[TocTostHHble MarHuThl. B3anMoaeicTBUE MOCTOSIHHBIX MarHUTOB. MaruuTtHoe nojie. MarHuTHoe moJie 3eMiid U €ro 3HaueHHe Uil )KU3HU Ha
3emsie. OmpiT Opctena. MarHuTHoe Tmojie SJIEKTPUYECKOTO TokKa. I[IpuMeHeHue SIeKTpOMarHuTOB B TeXHHUKe. JleMCTBME MAarHUTHOTO TOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSIHHOTO TOKa. Mcronb30BaHUE 3JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel Dapanes. SABnenue anexkTpoMaruuTHON HHAYKIMH. [IpaBuno Jlenna. Dnexrporenepatop. CrocoObl MOTYUYEHUS AIEKTPUUECKON SHEPTHH.
DNEKTPOCTAHIINH Ha BO3OOHOBISIEMBIX HCTOUHHUKAX YHEPTHH.
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Hemoncmpayuu.
DJeKTpu3anus Teul.
JIBa poJia 3IEKTPUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3apSHKEHHBIX TEl.
YCTpOUCTBO U AEHUCTBUE IEKTPOCKOIIA.
DNIeKTpOCTaTUYECKAsT UHTYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsi/IOB.
[IpoBOHUKY M TUATIEKTPUKHU.
MopenupoBaHuE CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIA.
M cToYHMKY TOCTOSSHHOTO TOKA.
JlelicTBUS 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B KHUIKOCTH.

. I'a30BBIi1 pa3psn.

. I3MepeHune cuiibl TOKa aMIepMeTpOM.

. I3mepenue 351eKTpuyecKoro HanpsKEeHUs BOJIbTMETPOM.

. Peocrar 1 Mara3uH cOpOTHUBIICHHMN.

. B3aumoelicTBre NOCTOSTHHBIX MarHuTOB.

. MonenvupoBanre HEBO3MOKHOCTH Pa3/IEJICHUS TTOJFOCOB MarHUTa.
. MogenupoBaHrne MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OmbIT Dpcrena.

. MarnuTHO€ noJje Toka. JJIeKTPOMAarHuT.

. JlelicTBME€ MarHMTHOTO MOJIS1 HA MPOBOJIHUK C TOKOM.

. DIIeKTpOABUTATENb MOCTOSSHHOTO TOKA.

. UccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON WHYKIIMH.

. OnbiTel Dapages.

. 3aBUCUMOCTb HAIIPaBJIEHUSI UHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOZHUKHOBEHHSI.
. DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomovt u onvimol.
OnbITh IO HAOTIOAEHUIO 3JEKTPU3ALMH TeJl MHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eMcTBUSA MIEKTPUYECKOTO T0JIS HA IIPOBOIHUKY U IUAJIEKTPUKH.
C6opka u mpoBepka pabOThI TEKTPHUUECKON LIEMH MOCTOSIHHOTO TOKA.
W3mepeHue u peryJupoBaHue CUIbl TOKA.
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10.

11
12

N3mepenne u peryampoBaHue HAIPsKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U HAMIPSIKEHUSL HA PE3UCTOPE.

OnbIThI, EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUECKOIO COMPOTHUBIIEHUS IPOBOJHUKA OT €ro JJUHBI, IUIOUIAJM IONEPEYHOro CEYEHHs U
Marepuana.

[IpoBepka npaBuiia CII0KEHUS HAPSLDKEHUM TIPU MTOCIIEI0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia Ajsi CUIIbI TOKA ITPU NapajieIbHOM COEAMHEHUH PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPHYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

. OnpezneneHne MOLTHOCTH JIEKTPUUYECKOTO TOKA, BBIJIENIIEMON Ha pe3UCTOpE.

. UccnenoBanme 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Y€pe3 JIAMIIOUKY, OT HapsKEHUs! Ha HEH.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBaHre MarHUTHOTO B3aUMOJAEUCTBUSI TIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MPHU UX O0bEAMHEHUH U Pa3/IeICHUH.

HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO TOKa HA MArHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKH ¢ TOKOM U MarHuTa OT CHJIBI TOKA U HalpaBJIEHUS TOKA B KATYIIKE.
N3ydeHue neicTBYUsI MArHUTHOTO MOJIS HA TIPOBOJIHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl SJIEKTPOIBUTATENS.

N3smepenne KIIJ[ anekTpoaBUTraTeibHON yCTaHOBKH.

OIBITHI 10 UCCIIEOBAHUIO SIBJICHUS MIEKTPOMATHUTHONW MHAYKIMU: UCCIIEI0BAaHUE U3MEHEHUH 3HAUEHUS U HAIIPaBJICHUs MHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. Cucrema orcu€éta. OTHOCUTENBHOCTh MEXAaHHMYECKOIO JIBWKEHHUs. PaBHOMepHOe
IpsIMOJIMHENHOE nBMKeHue. HepaBHOMepHOE NpsiMoninHeiHOe ABM>keHHe. CpeiHss 1 MTHOBEHHAs! CKOPOCTb Tejla P HEPABHOMEPHOM JIBHIKEHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMoIMHETHOE BkeHne. CBoOoHOE magenne. OnbITel [anuies.

PaBHOMepHOE BMXKEHUE 110 OKpY)HOCTH. Ilepunon u yactora obparienus. Jluneiinas u yriosas ckopocTi. LleHTpocTpeMuTensHOe yCKOpEHHe.

[TepBb1it 3akoH HproToHa. Bropoit 3akon Hetorona. Tperuit 3akon Hetorona. [IpuHumn cynepnosunuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuja TPEHHsI CKOJIbKEHMSI, CUJla TPEHUS IIOKOS, IPYTHE BUIBI TPEHUS.

Cua TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEeHHe cBOOOIHOTO maaeHus. Jpmxkenne ruranet Bokpyr Comnna. IlepBas kocMudeckas
ckopocTb. HeBecoMOCTh 1 nEpErpys3KH.

PaBHOBecue matepuanbHON TOYKH. AGCOMOTHO TBEPHOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpEIUIEHHOW OChIO BpamieHus. MOMEHT CHIIBL.
IlenTp TsRKECTH.

Nmnynec Tena. Iamenenune ummnynbca. Mnynbce cuiibl. 3aKOH COXpaHEHHsI UMITyJIbca. PeakTHBHOE IBHKEHUE.



Mexanunueckass pabota ¥ MOIIHOCTh. PaboTa cmi TsHKeCcTH, ynpyroctd, TpeHus. Csi3b dHepruu u padoThel. [loTeHImanbHas >Heprusi Tena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3eMin. [loTeHumanbHas sHeprus cxaTod npyxuHbl. KnHeTndeckas sHeprus. Teopema O KMHETUYECKOW SHEPIUU.
3aKOH COXpaHEHUs MEXaHUYECKON SHEPIUH.

Hemoncmpayuu.
Habmtoienne MexaHu4ecKoro JBUKEHHsI TeJla OTHOCUTEIBHO Pa3HBIX TeN OTCYETA.
CpaBHeHME MyTeW U TPACKTOPUM IBMKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO PA3HBIX TEJl OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSMOJIUHEHHOTO JBUKEHUSI.
HccnenoBaHue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.
Habntoienue ABM>KEHUS Tela Mo OKPYKHOCTH.
Habnronenne MexaHMYeCKHUX SBJICHUH, IPOUCXOASAIINX B cUcTeMe oTcuéra « Temexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHUH OTHOCHUTEIILHO
KaOuHeTa (PU3UKU.
7. 3aBUCUMOCTH YCKOPEHHUS TeJla OT MAacChl Tela U IEUCTBYIONIECH Ha HETO CHUJIBI.
8. HalGmroneHue paBeHCTBA CUJI IPU B3aUMO/ICHCTBUU TEJL.
9. U3meHeHue Beca Tesa MPU YCKOPEHHOM JIBUYKEHUH.
10. Ilepenaua nmiynbca npu B3auMOAECHCTBUU TEN.
11. [Ipeobpa3oBaHust JHEPTUU TP B3aNMOACHCTBHH TEIL.
12. CoxpaHeHue UMIyJbca IPU HEYTIPYTOM B3aUMOICHCTBUU.
13. CoxpaHeHre uMIyJibca Ipu aOCOIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
14. HabnroneHne peakTUBHOTO JIBUKEHHSL.
15. CoxpaHeHrne MEXaHUYECKOM dHEPruu Ipy CBOOOIHOM MaJCHUU.
16. CoxpaneHre MEXaHMUYECKOW SHEPTUH NPU JBUKEHUU Teja MOJ AEHUCTBUEM MTPYKUHBI.
Jlabopamopuwvie padbomovt u onvimol.
KoHcTpynpoBanue TpakTta sl pa3roHa U JaJbHEHIIEero paBHOMEPHOTO ABUKEHUS IIAPUKA UIH TEJIEHKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpycKa MIM JBUKEHMS IapHUKa 110 HAaKJIOHHOM MJIOCKOCTH.
Ornpeznenenne yCKOpeHUs Tela Npyu paBHOYCKOPEHHOM JBUKEHUH MO HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHON CKOPOCTH.
[IpoBepka THMOTE3bI: €CIUW TpPHU PABHOYCKOPEHHOM JBIKEHHH O€3 HadaJbHOW CKOPOCTH MYTH OTHOCSTCS Kak psif HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO AaBJICHHUS.
Omnpenenenne KodhHUITUEHTA TPEHUS CKOTBKCHHUS.
Ornpenenenne kE€CTKOCTU MPYKUHBI.
Onpenenenne pabOTHI CUITBI TPEHUS TIPU PABHOMEPHOM JIBM)KEHUH TEJa M0 TOPH30HTAILHON TTOBEPXHOCTH.
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10. Onpenenenue pabOThI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C HCIIOIH30BAHHEM HEITOIBIKHOTO | ITOIBHIKHOTO OJIOKOB.
11. M3yuenue 3akoHa COXpaHEHUS YHEPTUU.
Pa3znen 9. Mexanuveckne KoJjie0aHUA U BOJHBI.
KonebartenbHoe aBmxenne. OCHOBHBIC XapaKTEPUCTHKU KOJIeOaHUM: MEPHOJ, YacTOTa, aMIUTUTyAa. MaTeMaTH4eCKHi ¥ TPY>KUHHBII MasTHUKH.
[IpeBparienue >HEpruu Ipu KoJieOATETHHOM JIBHXKCHHH.
3aryxawomue konebanus. BwiHyxneHHble konebanusa. Pe3zonanc. Mexanuuyeckue BOdHBI. CBOWCTBA MeXaHHMUECKUX BOJH. [IpononbHble U
MoTIepeYHbIe BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPJIOM Tele, CEMCMHUYECKUE BOJIHBI.
3Byk. ' poMKOCTH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.
Habnronenune xoneOaHMiA TEN IO/ IEHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
HaGnronenue koneGaHuii rpy3a Ha HUTH M Ha MPY>KUHE.
Habnronenne BEIHYX/IEHHBIX KOJIeOaHHU U pe30HAHCa.
PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJEIN).
HabnroeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopuwvie padbomut u onvimol.
OnpezneneHue 4acToThl U MEpHOAA KoleOaHUH MaTeMaTHYECKOTO MasiTHUKA.
OmnpezneneHne 4acTOTHI U MIEPHOAA KOJIEOaHUH TPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NEPHO/Ia KOJICOaHU MOABEIIEHHOT0 K HUTH I'Py3a OT JUTMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH Tlepro/ia KoeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH epuoJia KojaeOaHUi rpy3a, MOIBEIIEHHOI0 K HUTH, OT MacChl Ipy3a.
OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD NIEpro/ia KoeOaHui Npy>KMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBIL.
N3mepenue yckopeHHs cBOOOIHOTO MaieHUs..
Paznea 10. DieKTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJEeKTPOMarHuTHoE 1oJie. DIeKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [llkana snekrpoMarHuTHbIX BoiH. Mcnonb3oBanue
AJIEKTPOMATrHUTHBIX BOJIH /ISl COTOBOM CBSI3H.
OnexkTpoMarauTHas npupoja csera. CkopocTh cBeta. BoiaHOBBIE cBOMCTBA cBETA.
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Hemoncmpayuu.
CBoiiCTBA AJIEKTPOMArHUTHBIX BOJIH.
BonHoBbie cBONCTBA CBETA.
Jlabopamopuwvie padbomot u onvimol.
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1. W3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IMTOMOIIBI0 MOOMIIEHOTO Tene(oHa.

Paznen 11. CBeToBELI€E IBJICHHUS.

JlyueBas mognens cBeta. Mctounuku csera. [psmonuneiinoe pacnpoctpanenue cBera. 3arMenus Connua u Jlynsl. Otpaxenue cBeta. [1nockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienue cera. 3akoH mnpenomMieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnoib30BaHue MOTHOIO BHYTPEHHETO OTPAXKEHMsI B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox mydeit B nua3e. Ontudeckas cucreMa (hoToanmapara, MUKPOCKOIa M Tejeckomna. [J1a3 Kak onTuveckas cucreMa. biam3opykocTs u
JAIbHO30PKOCTb.

Pasnoxenue 6enoro cera B cekTp. OnbiTel HetoToHA. Crio’keHue creKTpanbHbIX LIBETOB. J(ucnepcus cBera.

Hemoncmpayuu.
[TpsimonuHENHOE pacIpOCTPaHEHHUE CBETA.
OtpaxkeHue cBera.
[Tonmyuyenne n300paxkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenominenue cera.
OnTH4eckuii CBETOBO.
Xox myueil B coOuparoiieil JInH3e.
XoJI 1yden B pacCenBaroLLIEH JIMH3E.
[Tonryuyenue n300pakxeHN ¢ TOMOILBIO JIUH3.
[Tpuniun neiictBus doroarnmnapata, MUKPOCKOINA U TEJIECKONA.
. Mopens rnasa.
. Paznoxenue 6enoro ceera B CIEKTP.
. [lonnyuenune 6en0ro cBeTa Mpu CJI0KEHUU CBETA Pa3HbIX 1[BETOB.
Jlabopamopuwie pabomul u onvimot.
HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXXEHHsI CBETOBOTO JIyda OT yIJjla MaJIeHusl.
N3yueHne xapaKTepuCTUK U300pakeHuUs MpeMeTa B IIJIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIIEHUSI CBETOBOIO JIy4a OT YIJIa aJeHUs Ha TPAHULIE «BO3yX—CTEKIION.
[Tonyuyenne n300paxeHni ¢ MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GoKyCHOrO pacCTOSHUS M ONTHYECKON CHIIbI COOMPAIOIIEH JIMH3BI.
OnbITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.
OnBITH IO BOCTIPUATHIO I[BETA IPEMETOB IPH WX HAOIIOJCHUN Yepe3 IBETOBBIE (PHIIBTPHI.
Pa3zgen 12. KpantoBble siBJIeHUS.
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OmnbiTel Pezepdopaa u turanerapHas Mojelb aroma. Mojens aroma bopa. Mcnyckanue u moryionieHne cBera aromoM. KBauTel. JluHeiuaTsie
CIIEKTpBI.

PannoaktuBHOCTh. Anb(da, Oera- u ramma-uznyueHus. CtpoeHue atomHoro sapa. HykimonHas wmopaens aromMHoro siapa. M3ortorsl.
PannoaktuBHbIe npeBpanieHus. [lepuoa nonypacnana aTOMHBIX 11€p.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO U MACCOBOTO YHCEN. DHEPTUs CBA3M aTOMHBIX siiep. CBs3b MacChl U dHepruu. Peakiuun
cuHTe3a u neneHus saep. crounuku sueprun CosiHLA U 3BE3.

SAnepHas sHepreTuka. JleMcTBUSA paMOAKTUBHBIX U3JIy4EHHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
CrieKTphel U3ITy4€HUs U MOMJIOIIEHUS.
CrieKTphl pa3auyHbIX I'a30B.
Crnektp Bonopoza.
Habnronenue TpekoB B kamepe Buibcona.
Pabota cuéryrka HOHU3UPYIOMINX U3TYUYCHH.
Perucrpanus uzinydeHus IpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuwie pabomul u onvimot.

HaGnroeHune CIuIONIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITYUYCHUSI.
HccnenoBaHue TPeKOB: U3MEPEHHE SHEPTUN YACTHIIbI 10 TOPMO3HOMY IyTH (110 poTorpadusm).
W3mepenne paaroakTUBHOTO (OHA.

IHoBTOPUTEIHbHO-0000IAK0 NI MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIIMI MOTYJIb TIPEAHA3HAYEH IJII CUCTEMATU3AIMN U 0000IICHUST TIPEIMETHOTO COJICPKAHUS U OIbITA JESTEILHOCTH,
npuoOpeTEHHOr0 NpU U3YyYEHHM BCEro Kypca (M3MKH, a TakkKe JUIl MOATOTOBKM K OCHOBHOMY TIOCYJapCTBEHHOMY S5K3aMEHY MO (U3UKE s
00yJaromuxcs, BEIOPABIINX 3TOT yUEOHBIH MPEIMeT.

ITpu u3yueHnH JaHHOTO MOJYJIS PEANTHU3YIOTCS U CUCTEMATU3HPYIOTCS BUABI IEATENBHOCTH, HA OCHOBE KOTOPBIX 00ECTIeYMBAETCs TOCTUKEHUE
NPEIMETHBIX W METallpeIMETHBIX IJIaHUPYEMBIX pPE3yJbTaTOB OOyudeHus, (popMHpyeTcs eCTeCTBEHHOHAy4YHasl TPAMOTHOCTb: OCBOEHHE HayYHBIX
METO/IOB HCCIIIOBAaHMs SIBICHUM MPUPOJbl U TEXHHUKH, OBJIAJICHUE YMEHHUSMH OOBACHATH (PU3MUECKUE SIBJICHUs, NMPUMEHSS MOJIY4YECHHbIE 3HaHUS,
pemaTth 3aJ1a4i, B TOM YUCJI€ KAUECTBEHHbIE U KCIIEPUMEHTAJIbHBIE.

[TpuHIMNHMAIBHO EATETbHOCTHBIN XapaKTep IaHHOTO pasfiesia peau3yercs 3a CUET TOro, 4To 00ydyaroIiyecs: BBHIIOIHSIIOT 33aHus, B KOTOPBIX
UM TIpejylaraercs:

Ha OCHOBE TOJIY4YE€HHBIX 3HAHUH paclo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKHUE SIBICHUS B OKPY>KaIOLIEeH MPpUpo/ie U NOBCEAHEBHOM KU3HM;

WCTIOJIF30BaTh HAYYHBIE METOIBl HCCIEAOBAaHUS (DM3WYECKUX SIBICHWW, B TOM YHCJE IS MPOBEPKH TUIOTE3 M TOIYYCHHUS TEOPETUYECKHUX
BBIBOJIOB;



OOBSACHSATH HAay4YHBIC OCHOBBI HauOoJee Ba)KHBIX I{OCTI/I)KGHI/Iﬁ COBPEMECHHBIX TeXHOHOFHﬁ, HAIpuMmcep, MPaKTHUICCKOro0 HCII0JIb30BaHUA PA3JIMIHBIX
HCTOYHHKOB SHCPIUU Ha OCHOBEC 3aKOHA MPEBPAICHUA U COXPAHCHUS BCCX U3BCCTHBIX BUJIOB DHCPIUU.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIIPOTPAMMBLI IO ®U3HUKE HA YPOBHE OCHOBHOI'O OBHIIEI'O
OBPA3OBAHUA

W3ydyenne ¢u3Mku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPABICHO HA JIOCTIDKEHHUE JTUYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIbTATOB.

B pesynbrare u3zyyenus (pu3nku Ha ypoBHE OCHOBHOT'O 00IIero o0pa3oBaHus y oOyyaromerocst 0yayT chopMupoBaHbl CIEAYIOUIHE THYHOCTHBIE
pe3yNbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

"] mposIBJIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (hU3HUECKOi HayKH;

] IEHHOCTHOE OTHOILIEHHE K JJOCTHKEHUSIM POCCUICKHUX YUEHBIX-(DU3NKOB;

2) rpa’KJIaHCKOI0 U IYXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYX/JIE€HHH OOIIECTBEHHO 3HAYMMBIX U STHUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JTOCTUXKEHUHN PU3UKH;

| OCO3HAaHNE BaKHOCTU MOPAJIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTIO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

] BOCTIpHSATHE 3CTETHYECKUX KaueCTB (PU3NUECKOI HayKH: €€ TapMOHMYHOTO MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 TO3HAHUSA:

] oco3HaHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI PAa3BUTHUS TEXHOJOTHA, BaKHEHUIIEH COCTABIISIOIIEH
KYJIbTYpHI;

] pa3BUTHE HAY4HOM JTF0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON IEATEIIEHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIIMOHAJIBLHOTO 0JIATOINOJYyYHsA:

] oco3HaHME LEHHOCTH 0e30mMacHOro o0pas3a >KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE, BaKHOCTU MNpPaBWI O€30MacHOTO IOBEIEHHsS Ha
TpaHCIIOPTE, Ha JIOPOTax, C AEKTPUUECKUM U TEIUIOBBIM 000pY/I0BaHUEM B IOMAIIIHUX YCIOBHUSX;

1 copMHpPOBaHHOCTH HaBbIKA pehIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TAaKOTO JKe MpaBa y IPyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:



| aKTUBHOE Yy4yacTH€ B pELIEHUM MPaKTUYECKUX 3a7ad (B pamMKax CEeMbM, 0Opa30BaTEIbHON OpraHu3alllM, ropoja, Kpas) TEXHOJOTHYEeCKOW U
COLIMAJILHOW HaNpaBJIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA;

] mHTEpEC K MPAKTUIECKOMY M3yUeHUIO podeccuii, CBA3aHHBIX ¢ (PU3HKOIA;

7) IKOIOTHYECKOr0 BOCIIMTAHUSA:

| opueHTaIys Ha MpUMEHEHHe (PU3MYeCKNX 3HAHWH JUIsl pelIeHus 3a7ad B 00JIaCTH OKPYIKAroIIed Cpeipl, TNIAHUPOBAHUS MOCTYIIKOB M OLIEHKU UX
BO3MOYHBIX MTOCIIEICTBUH [UI OKpPY’KaIOIIEeH Cpebl;

] oco3HaHKE ITI00aTBLHOTO XapaKTepa KOJOTMYECKUX MTPOOJIEM U IMyTel UX pPelleHus;

8) axanTanyu K U3MEHSIIOIMMCSH YCJIOBUSAM COLHAJIBHOI U IPUPOIHOI Cpeabl:

| MOTpeOHOCTh BO B3aUMOJICHCTBUU NPU BBINOIHEHUH HCCIIEIOBAaHUM M MPOEKTOB (DU3MUECKON HaNpaBICHHOCTH, OTKPBHITOCTh ONBITY M 3HAHUSIM
ApYTHUX,

| MOBBILLIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPaKTUUECKYIO JeSTEIIbHOCTD;

| noTpeGHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHM, B TOM uuciie GOpMyIMPOBATh UJIEH, TOHATHUS, TUIIOTE3bl O (PU3NYECKUX 00BEKTaX U SIBICHUSX;

1 oco3Hanue Ae(pUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PH3HKH;

|| IuTaHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUMH;

| cTpeMJIeHHE aHAJTU3UPOBATh U BBISIBIISITH B3aUMOCBSI3U IPUPO/Ibl, OOIIECTBA U SKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUYECKUX 3HAHUM;

'] olLleHKa CBOUX JEMCTBUI C yUETOM BIHSHUS HA OKPY>KAIOLIYIO CPEY, BO3MOXKHBIX TJI00abHBIX MTOCIEICTBUIM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesymprare ocBoeHMss mporpaMMmbl 10 (U3MKE HA YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHusi y oOydJaromierocs OyayT
c(hOopMUPOBaHBI MeTaNpPeIMeTHbIe Pe3yJabTaThl, BKIIOUYAIONINE [MO3HABATENIbHBIC YHHUBEpPCAIbHbIE Yy4eOHbIe NEHCTBUS, KOMMYHHKATHBHBIC
YHHUBEpCAIbHBIC yUeOHBIC CUCTBUS, PETYJIATUBHBIC YHUBEPCATbHBIC YUCOHBIC TCHCTBHS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

Ba3oBble jiornueckue aeicTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHU);

yCTaHABIWBATh CYIICCTBEHHBIN MPU3HAK KJIACCU(PUKAIIMKA, OCHOBAHUS JIsl 0000IIEHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpUBAeMbIX (pakTaxX, JAHHBIX U HAOMIOECHUSIX, OTHOCSIIUXCS K (DU3HMUECKUM SBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3W NMPH M3yYCHUU (DU3MUECKHUX SBICHUH W TPOIECCOB, JIENAaTh BBIBOJBI C MCIIOJIB30BAHUEM JICAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHU, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3AX (PU3NUECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemieHus ydeOHOM (U3MYecKor 3amadu (CpaBHEHHME HECKOJbKMX BApHAHTOB pEIICHUs, BBIOOp Hamboiee
MOAXOMSIIETO C YYETOM CaMOCTOSITEIbHO BBIIEJIEHHBIX KPUTEPHUEB).

Bba3zoBrble uccienoBarebckue 1eiCTBUS:



UCIOJIb30BaTh BOMPOCH! KaK UCCIIE10BATEIbCKUI MHCTPYMEHT MIO3HAHMUS;

IPOBOJIUTH IO CAaMOCTOSTENIbHO COCTaBIEHHOMY IIJIaHy OIIBIT, HECJIOXKHBIA (DU3NYECKUN SKCIIEPUMEHT, HeOOJbIIOe HCCel0BaHne (U3UUECKOTo
SBJICHUS;

OLIEHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMALIHIO, TOJYUYEHHYIO B XOJ€ UCCIIE0OBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSTENLHO (hOPMYITUPOBATh 000OIIEHHUS M BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, OIIBITA, NCCIICOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE JajibHENIIee pa3BUTHE (PU3UUECKUX MTPOLECCOB, a TAK)KE BBIIBUTATh MPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHSAX
Y KOHTEKCTaXx.

Pabora ¢ undpopmanmeii:

NPUMEHSTH Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3alpoChl MPH MOWCKE W 0TOOpe MH(POpPMAIMK WM JAHHBIX C YYETOM MPEUIOKEHHON y4deOHOM
busnueckoil 3anaun;

aQHAJIN3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NH(OPMALIMIO PA3IMUHBIX BUIOB U (DOPM Ipe/ICTaBICHMUS,

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMy MpeacTaBiIeHUs HUHPOPMALMU U WUIIOCTPUPOBATH peIlaeMble 3a/aud HECJIOXKHBIMH CXEMaMH,
JIuarpaMMamMu, HTHOU rpauKoi U UX KOMOMHAIUSIMU.

KoMmyHnKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe 1efiCTBUS:

B X0Ji¢ 00CyX/leHUs1 yueOHOro MaTepuana, pe3ysbTaToB J1a00paTOPHBIX pabOT M MPOEKTOB 3a/laBaTh BOIIPOCHI MO CYIIECTBY O0OCYXKJIaeMOW TEMbI U
BBICKa3bIBaTh MJIEH, HALIEJICHHbIE HA PEIICHUE 3a/1a41 U MOAJIepKaHue OJ1aro)KenaTebHOCTH OOIIEHUS;

COIOCTABJISITh CBOU CYXKACHUS C CYKICHHUSIMH IPYTUX YYaCTHUKOB AMAJIOora, OOHApy>KUBATh pa3jiMyuue U CXOJICTBO MO3ULINI;

BBIPA)XaTh CBOIO TOUYKY 3PEHMS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJICTABIIATH PE3YJIbTAThl BBITOTHEHHOTO (PU3MYECKOTO OMBITa (IKCIIEPUMEHTA, UCCIIEIOBAHMS, TIPOCKTA);

MOHUMATh U UCTI0JIb30BaTh MPEUMYIECTBA KOMaHHON U UHAMBHUYaIbHOIN pabOThI MPHU peIIEeHMH KOHKPETHON (hPU3NUYecKOi MpoOieMsl;

NPUHUMATh LEIU COBMECTHOM JAEATEIbHOCTH, OPraHW30BbIBaTh JEHUCTBUS IO €€ JOCTHKEHUIO: paclpeleNaTh PO, 00CyXIaTh MHpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThl, 0000IATh MHEHHS HECKOJIBKUX JIHOACH;

BBITIOJIHATH CBOKO YacTh pabOThI, JOCTUras KAUECTBEHHOTO pe3yJibTaTa 0 CBOEMY HAIPABJICHUIO U KOOPAWHUPYS CBOU JIEHUCTBUS C IPYTUMH WIEHAMHU
KOMaH/Ibl;

OILIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA IPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEIBHO C(HPOPMYyITMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

Pel"yJ’IﬂTHBHbIe YHuBEpPCAJIbHBIC y‘leﬁHbIe JelCTBHSA

Camoopranu3aunms:
BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOIMUX IS perieHus pu3ndeckux 3HaHUM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MMOAXO0/1aX MPUHATHUS peLICHUN (MHAUMBUAYAIbHOE, IPUHATHE PEIICHUS B IPYIIIE, IPUHITUE PEIICHUI TPYIIOi);



CaMOCTOSITEJIbHO COCTaBJISITh aJITOPUTM pelieHus (PU3UUYECKON 3a7aud WM IJIaHA MCCIIEIOBAHUS C YUYETOM HMMEIOIIUXCS PECypCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAsiaraéMble BAPUAHTHI PEIICHUH;

JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOIIHOHAJILHBIN HHTEJJIEKT:

aBaThb aIICKBaTHYIO OHGHKy CI/ITyaHI/II/I u npez[naraTL J1ag eé U3MCHCHUA,

OOBSACHSTH MPUYNHBI JOCTIXKEHUS (HETOCTIKEHHUS) Pe3YyIbTaTOB JAESTENbHOCTH, AaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOppeKTHBBI B ICATCIBHOCTD (B TOM YHUCJIC B XOJ BBIITOJIHCHUSA (1)PI31/I‘{€CKOFO HNCCICIOBAHUS UIIN HpOCKTa) Ha OCHOBC HOBBIX 06CTO$IT€J'IBCTB,
W3MEHUBIIUXCS CUTYallUi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA IIEJIN U YCIOBUSIM;

CTaBUTH ce0sl HAa MECTO JPYTOro YeIoBeKa B X0JIe CIIopa WU AUCKYCCUU Ha HAYYHYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHHSI U JIOTUKY JIPYTOro;
NPU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelIeHnH (GU3NIECKUX 3a/1a4 WK B YTBEP)KACHUAX HA HAYYHBIE TEMBI H TAKOE XKe MPAaBO JPYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K koH1y 00yuenus B 7 Kjacce IpeMETHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpa)xkaTh C(HOPMUPOBAHHOCTh Y O0YHAIOIINXCSl YMEHUI:
UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE U XUMHUECKUE SBJICHUS, HAOII0I€HUE, SKCIIEPUMEHT, MOJIeIb, TUIIOTe3a, eAMHUIBI (PU3MYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHMs BellecTBa (TBEpHOE, KUIKOE, TIa3000pa3HOE), MEXaHUYECKOe JABMKCHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
IpSMOJIMHEHHOE), TPAeKTOPHUS, PaBHOJICHCTBYIOIIAsA cuila, 1edopmanusd (yrpyras, rmiacTudeckasi), HeBECOMOCTb, COOOIIAIOIIUECS COCYAbI;
paznuuath sBiaeHUS (AUPQY3Us, TEIUIOBOE JIBUKEHUE 4YaCTHIl BEILECTBA, PaBHOMEPHOE JBM)KCHHE, HEPAaBHOMEPHOE JIBUYKEHUE, WHEpPLHUS,
B3aMMOJICMCTBHE TEJl, PABHOBECHE TBEPABIX TEJ C 3aKPEILIEHHOW OCBIO BpALICHMs, Iepeaada JaBICHUsS TBEPIABIMU TEIaMH, )KUIKOCTSIMHU U Ia3aMH,
atMoc(epHOe AaBlieHUE, IUIaBaHHE TeJl, MPEBPALCHUS MEXaHHMYECKON SHEpruu) MO ONHUCAHUI0 MX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;
pacrno3HaBaTh IPOSBIECHUE HU3YUYCHHBIX (DU3MUECKHX SBICHUNM B OKpYXKAIOIIEM MHpE, B TOM uucie (U3MYECKUe SBJICHHUS B HPUPOJIE: MPUMEpPHI
JBIDKEHUSI C PA3JIMYHBIMU CKOPOCTSIMM B JKMBOM M HEXHBOH NHpupoje, NeHCTBUE CHIIBI TPEHHsS B MPUPOJE M TEXHHKE, BIUSHUE aTMOC(EpPHOro
JIaBJICHUS Ha >KMBOW OpraHu3M, IUIaBaHHE pbIO, phlyard B TeJie YEJIOBEKa, MPH ATOM IEPEBOJUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIJIEISTH
CylLIeCTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

ONMCHIBATh U3YUYEHHbIE CBOMCTBA T€l U (PU3UYECKUE SBJICHUS, UCTIOIb3Ys (PU3HUEcKUe BEIUMYUHBI (Macca, 00bEM, IIJIOTHOCTh BELIECTBA, BPEMSI, MyTh,
CKOpOCTh, CPEIHssI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tejla, CUjla TPEHUs, AaBleHUe (TBEPIOro Teja, )KUIKOCTH, I'a3a), BHITAJIKUBAIOIIAs
CWJIa, MeXaHudeckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3(QQUIMEHT I10JIE3HOIO MACUCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTEHIMAJIbHAsA SHEPrHsi), MPU ONMHCAHUU NPABWIBHO TPAKTOBATh (PU3MUYECKUH CMBICI HCHOJIB3YEMBIX BEIMYMH, UX OOO3HAYEHUS M EIUHMLIBI



(U3NYECKUX BEITMYUH, HAXOANUTH (OPMYIIBI, CBSA3BIBAIOIINE NAaHHYIO (U3NYECKYIO BEJIWYHHY C APYTUMH BEIHYMHAMH, CTPOUTH IpadUKN U3yUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOJb3YS MPaBUIa CIOXKEHUs CUJl (BIOJb OAHOM MpsIMOM), 3aKOH ['yka, 3aKoH
[Tackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHsI pblyara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXaHUYECKOM SHepruu, npu
9TOM JIaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aITUCHIBATh €T0 MATEMAaTHUECKOE BBIPAKECHUE;

OOBSICHATh (U3UUECKUE SIBJIECHUS, MPOLECCHl W CBOWCTBA TeJ, B TOM YHCIE MU B KOHTEKCTE CUTYaIllMil MPAKTUKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISIBIISITH TIPHYUHHO-CIICJICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKMX IIaroB ¢ OMOpOH Ha 1—2 M3YYEHHBIX CBOMCTBA (DYM3UYECKHUX
SBJICHUH, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIe 3a1a4d B 1—2 AEWCTBUS, MCIIONB3YS 3aKOHBI M (POPMYIIBI, CBS3bIBAIOIINE (DU3NUYECKHE BETMYMHBI: Ha OCHOBE aHAIN3a YCIOBUS
3aJlauydl 3alKChIBaTh KPAaTKOE YCIOBME, MOACTABIATH (pU3nyecKre BEIMYUHBI B (OPMYJbl M NMPOBOAUTH PAaCUEThl, HAXOIUTh CIIPABOYHbIE JIAHHBIE,
HEoOXOUMbIE I PEIIEHUs 3a/1ay, OLIEHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKON BETNUMHBI;

pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh HPU MOMOIIM (PU3MUYECKMX METOJOB, B OIMCAHWU HCCIIEIOBAHUS BBIIENATH IMPOBEPSIEMOE
MPEIO0NI0KEeHNE (TUIOTE3Y), pa3inyaTh U WHTEPIPETHPOBATh MOTYUYEHHBIN pe3ysbTaT, HAXOAUTh OLIMOKH B XOJI€ ONBITA, JeJaTh BBIBOJBI 110 €r0
pesyJibTaTam;

MIPOBOJUTH OIBITHI 10 HAOTIOACHUIO (PU3MUYECKUX SBICHHUNA MM (PU3NIECKUX CBOUCTB Tell: (pOpMyIHMpOBaTh IPOBEPSEMbIE MTPEIIOI0KEHUS, COOMPAThH
YCTAHOBKY U3 NPEJIOKEHHOTO 000PYA0BaHMsI, 3alIUCHIBATh XOJ1 OIBbITA U (HOPMYIUPOBATH BBHIBOIBI;

BBITIOJIHATH TMPSIMbIE U3MEPEHUs] PACCTOSIHUS, BPEMEHH, MAcChl Tena, 00bEMa, CHIIBl M TEMIIEPATyphl C MCIIOJIb30BAaHHEM aHAJOTOBBIX W IHU(POBBIX
npuOOpPOB, 3aNMChIBATh OKa3aHUs MPUOOPOB € YUETOM 3aJaHHOI aOCOTIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

IIPOBOAMTH HUCCIIEIOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKON BEIWYMHBI OT JIPYrod C HCHOJB30BaHUEM MPSAMBIX H3MEPEHUH (3aBUCUMOCTH IYTH
PaBHOMEPHO JIBHXKYIIETOCS Tela OT BPEMEHH JABMKEHMs Teja, CUJIbI TPEHHUs CKOJBXKEHHUS OT Beca Tela, KayecTBa 0OpabOTKH MOBEPXHOCTEH Ten U
HE3aBUCHMOCTH CHJIbl TPEHUS OT IUIOMIAAN CONMPUKOCHOBEHMSI TEN, CHJIbI YIPYTOCTH OT YAJUHEHHS MPY>KUHBI, BHITAJKHUBAIOIIEH CHIIBI OT 00BEMA
HOrpyKEHHON YacTH Tesla U OT MJIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tella, OT MIyOHHBI, HA KOTOPYIO HOIPY’KEHO TeNo, YCIOBUM
TUTaBaHUS TeJ, YCIOBUIH paBHOBECHS phlyara W OJIOKOB), y4aCTBOBATh B TUIAHUPOBAHMU Y4eOHOTO MCCIIEOBaHMS, COOMPATh YCTAHOBKY M BBHITIOIHATH
U3MEpPEHUs, clenysl MPEeAJoKEHHOMY IUIaHy, (PMKCUPOBATh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BHUJE MPEIOKEHHBIX
TaOIHI U TpadUKOB, A€TaTh BRIBOABI 110 Pe3yJIbTaTaM UCCIIeIOBAHHUS;

IPOBOJIUTHh KOCBEHHBIE M3MEPEHUs (PU3UUECKUX BEJINYMH (IUIOTHOCTH BEIECTBA KMIKOCTU M TBEPAOrO Teja, CHJa TPEHUS CKOJIbKEHHUs, JaBJICHUE
BO3/IyXa, BBITAJIKHBAIOIIAS CHJIA, NEHCTBYIOMIAs HA MOTPYKEHHOE B KHIKOCTH TENIO, KOA(PPHUIMEHT TOJIE3HOTO JCHCTBHS MPOCTHIX MEXaHH3MOB),
clefysl MpeIoKEHHOW WHCTPYKIMU: TP BBIOJHEHUH W3MEPEHUH cOoOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH 3HAYEHHUE HCKOMOM
BEJINYMHBI,

co0uro1aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1a0opaToOpHBIM 000pYI0BaHUEM;

YKa3bIBaTh MPUHIIMITEI JEHCTBUS MPHUOOPOB U TEXHHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JHHAMOMETp, COOOMIAIONINECS COCY b, OapoMeTp, phIyar,
HOJBMOKHBIM 1 HETTOIBUKHBIIN 00K, HAKJIOHHAS TIOCKOCTb;



XapaKTepu30BaTh MPUHIIMIEI ACWCTBUS W3yYEHHBIX MPUOOPOB W TEXHUYECKHX YCTPOWCTB C OTMOPOH Ha WX OMUCAHUS (B TOM YHCIIE: TOAIIUITHUKH,
YCTPOMCTBO BOAONPOBOJA, TI'MIPABIUYECKUN Npecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCHOJb3ys 3HAHUS O CBOMCTBax
du3nUecKkux SBICHUN U HEOOXOAMMBbIe (PU3MYECKHe 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJAUTH MPHUMEPH! (HAXOAUTh HMHGOPMALMIO O MpUMepax) MPAKTUYECKOrO HCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOM KM3HM IS
oOecrieueHns 0O€30MACHOCTH MpH OOpalleHud ¢ NpUOOpaMM M TEXHUYECKMMM YCTPOMCTBAMM, COXPAaHEHUS 370pOBbS U COOIIOAECHHUS HOPM
HKOJIOTHYECKOTO TIOBEJIEHUS B OKPY>KAIOILEN CPELE;

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(popMaru B VIHTepHETEe B COOTBETCTBUH C 33aJJaHHBIM TTOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIINXCS 3HAHUN H
NyTEM CpaBHEHHUs PA3JIUYHBIX HCTOUHUKOB BBIAEIATH HHPOPMALINIO, KOTOPas SIBJISETCS IPOTUBOPEUNBOM MM MOKET ObITh HEJOCTOBEPHOM;
UCTIONIb30BaTh MPH BBINOJIHEHHH YYeOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO JTUTEPATYPy (GU3NUIECKOTO COJIEPIKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI
cetu MHTEpHeT, BajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIMK (PU3HMUECKOTO COACPIKAHUS, B TOM
qucie MyOJuYHO JeNaTh KpaTKue COOOIIEHHs O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX MCCIeIOBaHUM, IPU 3TOM I'PAaMOTHO HUCHOJIb30BATh U3YUECHHBIN
MOHSATHIHBIN armapaT Kypca (PU3HUKH, CONPOBOXKAATH BBICTYIUICHNE TIPE3EHTALINEH;

IpY BBINOJHEHNUU Y4E€OHBIX MPOEKTOB M MCCIIEOBAaHUN pacrpenesssTh 005S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMH 3aJauaMH, CIEIUTh
3a BBINOJHEHMEM IIJIaHa JEHCTBHM, aJeKBaTHO OLEHMBATb COOCTBEHHBIN BKJIaJ B JAESITEIbHOCTb TIPYMIbl, BBICTpauUBaTb KOMMYHHKAaTHBHOE
B3aMMOJICMCTBHE, YUNTBIBAsI MHEHUE OKPY KAIOIIHX.

K koH1y 00y4eHus B 8 kj1acce npeaMeTHbIE pe3yJibTaThl Ha 6a30BOM YPOBHE JJOJKHBI OTpaXkaTh c(HOPMUPOBAHHOCTD Y OOYHAIOLIMXCS YMEHHMI:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEINIOBOE JBM)KEHUE aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIIIMUECKUE U
aMop(QHbIE TeNa, HACHIILEHHbBII U HEHACBILEHHBIH Map, BIaKHOCTh BO3yXa, TEMIIEPATypa, BHYTPEHHSISI SHEPIHsl, TEIJIOBOM IBUTraTellb, SJIEMEHTapHbIN
IIEKTPUUECKUH 3apsi]l, SIEKTPUUECKOE T10JI€, IPOBOJHUKHU U IUAIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKHUM TOK, MATHUTHOE I10JIE;
pasinyath sBJIEHUS (TEIJIOBOE pACIIMPEHUE M CXKaTue, Telvlonepeaaya, TEIUIOBOE PABHOBECHE, CMAuMBaHME, KAlIWIUISPHBIE SBICHUS, UCIAPEHHUE,
KOHJICHCAllUs, IUIaBJIEHUE, KpUcTauIn3auus (OTBEpAEBaHUE), KUIIEHHUE, TeIulonepeaada (TErIONpOBOIHOCTb, KOHBEKIIUS, U3IIYyYEHUE), IIEKTPU3ALUL
TeJI, B3aUMOJICHCTBUE 3apsi/iOB, NEHCTBUS IEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHME, B3aUMOJICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOIO IOJS Ha
IIPOBOJAHMUK C TOKOM, 3JIGKTPOMAarHUTHAsi MHJYKLUS) IO ONMCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE
busnueckoe sBICHUE;
pacro3HaBaTh NPOSIBICHUE M3YUYCHHBIX (PU3MUYECKHUX SBJICHUI B OKPY’)KAIOLIEM MHUPE, B TOM 4KCiIe (U3NYECKUE SBICHUS B MPHPOJIE: MOBEPXHOCTHOE
HATSDKEHHE U KalWJUIApHbIC SBJICHUS B NPUPOJE, KpUCTAILIbI B pUpoe, unyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3oBaHue
pOCBI, TyMaHa, WHEsl, CHEera, HJIEKTPUYECKHE SBICHHUSA B arMoc(hepe, JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE ToJe 3emiu, Japeid moocos,
POJIb MArHUTHOTO TOJIS JUISl )KU3HU Ha 3eMile, MOJIIPHOE CUSHUE, IIPU ATOM IEPEBOIUTH MPAKTUUECKYIO 3a7auy B y4eOHYI0, BBIACIATh CYIIECTBEHHbIE
CBO¥iCTBA (MIPU3HAKH) (PU3UUECKUX SIBICHUM;



OTMCHIBATh U3yUEHHBIE CBOWCTBA TeN M (pU3MUecKue SBICHHS, UCTOIB3Yys (pU3nyecKre BETUUMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs, KOJTHYECTBO
TEIJIOThI, yAETIbHAs TEIUIOEMKOCTh BEIIECTBa, yZAEJIbHas TEIUIOTa IUIaBJIECHUS, yeJdbHas TeIuloTa MapooOpa3oBaHUs, yJelbHas TemjaoTa CropaHHs
TOIIMBA, KOA()(MUIIMEHT TIONE3HOTO JEeWCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENIbHAs BIAXXKHOCTh BO3[yXa, JJIEKTPUYECKHN 3apsl, CHJIa TOKa,
3JIEKTPUYECKOE HANpPSKEHHE, COMPOTUBIICHUE MPOBOJHUKA, Y/EIbHOE CONMPOTHBIIEHHE BEIECTBa, pabOTa U MOLIHOCTh IEKTPUUYECKOIO TOKA), MPHU
OTIMCaHWUH MTPABUIILHO TPAKTOBATH (PM3UUECKUI CMBICI HCIIOJIb3YEMBIX BETHUNH, 0003HAYCHHS U €IUMHUIIBI (PU3NUECKUX BEITHMYUH, HAXOAUTH (POPMYJIBI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BEIMUYMHAMU, CTPOUTH IPpaMKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;
XapaKTepu30BaTh CBOICTBA Tell, (PU3NUYECKUE SBJICHUS U MPOLECCHI, UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- KHHETUYECKOM TEOPUH CTPOCHUS
BEIIIECTBA, MPUHILUI CYNEPIO3UIMH Mosiel (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH Oma i ydacTka IenH, 3aKoH J[Koyis—
JleHna, 3aKOH COXpaHEHUsI YHEPTUH, TIPH STOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIMCHIBATH €T0 MATEMAaTHIECKOE BBIPAKECHNE;

OOBSICHATh (PU3MUECKUE IPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUMd MPaKTMKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYHHHOCIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHHE W3 1—2 JIOTUYECKWX IIaroB C Omopod Ha 1—2 M3y4YeHHBIX CBOWCTBA (DM3NYECKUX SIBICHUM,
(bU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3a/a4d B 2—3 JEUCTBUS, MCIIOJIB3YS 3aKOHBI M (POPMYIIBI, CBS3bIBAIOIINE (DU3NUYECKHE BETMYMHBI: Ha OCHOBE aHAIN3a YCIOBUS
3ajJlauyl 3alUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEOCTATOK JAHHBIX JUISl PEIIEHUs 3ajaud, BbIOMpPATh 3aKOHBI U (OpMYJIbl, HEOOXOIUMBIE IS €€
peIIeHw s, TPOBOIUTH PACYETHl M CPABHUBATH MOyYeHHOE 3HaUYeHNE (PU3MUECKON BEIMIMHBI C U3BECTHBIMH JAHHBIMH;

pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOYKHO PELIUTh PU MOMOIIM (PU3NIECKUX METOJI0OB, UCTIOIb3Ysl OMMCAHUE UCCIIEI0BAHMS, BBIAEIATH IPOBEPSIEMOE
MPEINO0JI0KEHNE, OLIEHUBATh IPABUILHOCTD MOPSAIKA IPOBEIEHUS HCCIEA0BaHNUs, AEaTh BbIBObBL;

IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NUYECKUX SBICHUN WK (PU3NYECKUX CBOWCTB TeJ (KaWUISPHBIE SIBICHUS, 3aBUCUMOCTh AAaBJICHHS BO3IyXa OT
ero o0bEMa, TemMIepaTypbl, CKOPOCTH TpOIlecca OCTHIBAHHUS M HArpPEeBaHUS MPH M3IYYEHUH OT IIBETA M3JIydaromleil (Toriomaroieii) ToBepXHOCTH,
CKOpPOCTh MCHAPEHUs BOJbI OT TEMIEPATyphbl KUAKOCTH U IUIOILAAN €€ TOBEPXHOCTH, SJIEKTPU3ALU TeJl U B3aUMOJCHCTBUE NEKTPUUECKUX 3aps/IOB,
B3aMMOJIEMCTBHE MOCTOSHHBIX MarHMWTOB, BU3YyaJW3allisi MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JEHCTBHMSI MarHUTHOTIO MOJIS Ha MPOBOJHHK C
TOKOM, CBOMCTBa 3JIE€KTPOMArHUTa, CBOMCTBA 3JIEKTPOJABUIATENsl MOCTOSIHHOTO TOKa): (POPMYJIMPOBATH NPOBEPsieMble MPEIONI0KEHUs, cOOUpaTh
YCTaHOBKY U3 TPEJIOKEHHOTO 000PYIOBaHMsI, OTIMCHIBATH X0/ OIBITa U ()OPMYIIUPOBATH BHIBOJIBL,

BBINOJIHATH NPSIMbIE M3MEpPEHHsI TeMIepaTypbl, OTHOCHTEIbHOM BIAQXKHOCTU BO3/yXa, CHUJbl TOKA, HAMPSDKEHHS C HCIOJIb30BAHUEM AaHAJIOTOBBIX
prOOPOB U TATYNKOB (PH3MUECKUX BEITMYNH, CPABHUBATH PE3YJIbTAThI N3MEPEHUH C yU€TOM 3aJaHHON aOCOIFOTHON OTPEIIHOCTH;

IOPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OAHOM (pU3MUYeCKON BENIWYMHBI OT JPYrol ¢ MCIOJB30BaHUEM NPSMBIX HM3MEpPEHUH (3aBUCHUMOCTb
COINPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIU IONEPEYHOI0 CEYEHHs] M YAEIbHOTO CONPOTHUBIEHHUS BEIECTBA MPOBOAHMKA, CHIIBI TOKa,
UIYIIEro 4epe3 MPOBOJHUK, OT HANpPsHKEHHWs Ha MPOBOJHUKE, MCCIEI0BAaHME IOCIEA0BATEIbHOIO U MapajuIebHOTO COEAMHEHHH MPOBOAHUKOB):
IUIAHUPOBATh MCCIEA0BAaHNE, COOUPATh YCTAHOBKY U BBIIIOJHATh U3MEPEHUS, CIELys IPEJI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl OJTyUYEHHOU
3aBUCUMOCTH B BUJI€ TaOJIUIl U TpaMKOB, A€TIaTh BEIBOJBI M0 PE3yJIbTaTaM UCCIIEI0BAHMS;

MPOBOJUTHh KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEITMUYWH (yIeNbHas TEIUIOEMKOCTH BEIIECTBA, CONPOTHBIICHUE NMPOBOJHUKA, padOTa W MOIIHOCTH
3JIEKTPUYECKOI0 TOKA): MJIAHUPOBATh MU3MEPEHHs, cOOMpATh SKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIeys IMPeJUI0KEHHOW HMHCTPYKIMM, U BBIUUCIATH
3Ha4Y€HHE BEJINYMHBI;



coOiroaaTh NnpaBuiia TEXHUKHU 0€301acHOCTH IpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

XapaKTepU30BaTh TPUHLUIBI JIEHCTBUS HM3YYEHHBIX NPHOOPOB M TEXHHUYECKHX YCTPOMCTB C ONOPOM Ha HMX OmHMCcaHus (B TOM YHCIE: CHCTEMa
OTOIUICHHUS JOMOB, TUTPOMETpP, MapoBas TypOWHA, amMIIepMETp, BOJIBTMETp, CUETUMK SJICKTPHUUECKOW DHEPTUH, IIEKTPOOCBETHTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPHOOPHI (IPUMEPHI), SIEKTPHUYECKHE MPEAOXPAHUTENH, HIEKTPOMArHUT, AIEKTPOABUTaTEIb IIOCTOSIHHOTO TOKA), HCIOIb3YS
3HAHMS O CBOMCTBAaX (PM3UUECKUX SBICHUN U HEOOXOAMMBbIe (PU3NIECKHIE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA W M3MEPUTENBHBIE MPUOOPHI MO CXeMaM M CXEMAaTWYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMET,
TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUraTellb BHYTPEHHETrO CropaHus, 3JEKTPOCKON, PEOCTaT), COCTaBIATb CXEMbl JJIEKTPUUECKHX ILene ¢
MIOCJIEIOBATEIbHBIM M TApaJUIEIbHBIM COSTMHEHNEM DIIEMEHTOB, pa3iinyas yCIOBHBIE 0003HAYCHHUS JIEMEHTOB JIEKTPUIECKUX IIeTIeH;

NPUBOJUTH MPHUMEPH! (HAXOIUTh WH(POPMAIHIO O TPUMepax) MPAKTHYECKOTO HCIIONB30BaHUs (DU3NYECKUX 3HAHWUH B TIOBCEAHEBHOW YKM3HH JIJIS
oOecrieueHnss 0€30MAaCHOCTH MpU OOpalIeHuH C NpUOOpaMM M TEXHUYECKHMMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS W COONIOACHUS HOPM
HKOJIOTUYECKOT0 TIOBE/ICHHS B OKPYIKAIOIIEH Cpee;

OCYIIECTBIISATh MOUCK MH(MOopManuy (GU3NIEcKoro copepkanusi B VIHTepHETe, Ha OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CPAaBHEHUS JOTIOJHUTEIBHBIX
HCTOYHUKOB BbLIICIATH I/IH(l)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ WA MOYKET OBbITh HCIIOCTOBepHOI\/'I;

UCTIONIb30BATh MPU BBHIMIOJIHEHUU YUEOHBIX 33/IaHHI HAyYHO-TOMYJISIPHYIO JTUTEPATypy (PU3UUECKOTO COJepIKaHUs, CIIPABOYHBIE MaTEPHAIIbI, PECYPCHI
cetn MHTEpHET, BIageTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTA, TPeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEeHNsI, 00001ast ”HPOPMAIHIO U3 HECKOIBKUX HCTOYHUKOB (PU3NYECKOTO COAEpKaHus,
B TOM 4UCJIE HY6J'II/I‘~IHO MPEACTABJIATh PE3YJIbTAThL HpOCKTHOﬁ NN HCCHC}IOB&TCHBCKOﬁ ACATCIIBHOCTHU, IIPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh H3y‘~IeHHBIfI
NOHSATHUIHBIHN anmapar Kypca (GU3HKH, COIPOBOKAATH BBICTYIIIICHUE MTPE3ECHTAINEH;

IpY BBITIOJHEHWH YYEOHBIX TPOEKTOB M HCCICIOBAHUN (PU3MUECKUX TIPOIECCOB PACHPEIENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
NIOCTABJICHHBIMH 3aJadyaMHM, CIEIUTh 32 BBIOJHEHHEM IUIaHa JEWCTBHH M KOPPEKTUPOBATH €ro, a/JeKBaTHO OIICHUBATh COOCTBEHHBIH BKJIAl B
ACATCIIbHOCTD I'PYIIIbI, BEICTPpAUBATH KOMMYHUKATUBHOC BBaHMOHCﬁCTBHG, MMPOABJIAA TOTOBHOCTH paspeiiaThb KOH(l)J'H/IKTBI.

K koniy o0y4enus B 9 Kj1acce npeMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYYAIOLIHXCS YMEHHIA:
UCIIOJIb30BaTh MOHATHSA: CUCTEMa OTCYETA, MaTepUalbHasl TOUYKA, TPAEKTOPUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKEHMs, Aeopmanus (ynpyras,
IUIACTUYECKAs), TPEHHUE, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTh M MEPErpy3KHU, LIEHTP TSHKECTH, a0COJIFOTHO TBEPJOE TENO, LIEHTP TSKECTH
TBEPJOrO Tejla, paBHOBECHE, MEXaHMUYECKHEe KojeOaHMs M BOJHBI, 3BYK, HH(PA3ByK M YJIbTPa3BYK, HJIEKTPOMArHUTHbIE BOJIHBI, ILKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAbHO30PKOCTh, CIIEKTPHI MCITYCKaHUs M TOTJIOIeHH s, anb(a, OeTa- 1 raMMa-u3IIydeHus], H30TOIIbI,
AJlepHasl DHEPreTHKA;
pa3inuyaTh BJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IIPSIMOJIMHENHOE ABM)KEHNE, PABHOYCKOPEHHOE MPSMOJIMHENHOE BUKEHHE, CBOOOHOE Na/IeHNE
TEJI, PABHOMEPHOE [BI)KEHUE II0 OKPY)KHOCTH, B3aUMOJEHCTBUE Tell, PEAaKTUBHOE [BI)KEHHE, KojeOaTelbHOE IBM)KEHHE (3aTyXarolue u
BBIHY’)KJICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JIBUKECHUE, OTPAKEHHE 3BYKa, MPAMOJIMHEHHOE PACIpPOCTPAHEHHE, OTPaKEHHE U IMPETIOMIICHUE
CBETa, IOJHOE BHYTPEHHEE OTpakKeHHE CBETa, pa3JIOKEHHE OelIoro cBeTa B CIEKTP U CIIOKEHHE CHEKTPAJbHBIX I[BETOB, JIUCIEPCHs CBETa,



€CTECTBEHHAasl paJHOaKTHBHOCTb, BOSHUKHOBEHHE JIMHEHYATOr0 CHEKTpa M3JIy4YEHHUs) IO ONMUCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE WM3YUYEHHBIX (PU3MUECKHX SIBJICHUM B OKpy’KarolleM Mupe (B TOM uucie (U3MUecKue SIBICHUS B IPUPOJE: NPUIUBBI U
OTJMBBI, JIBUKeHUE MUaHeT COJIHEYHOW CHCTEMBI, PEaKTUBHOE IBM)KEHHE JKUBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE,
ceficMMuYecKHe BOJIHBI, I[yHAMHM, 3XO, I[BE€Ta TeJ, ONTUYECKUE SIBICHUS B MPUPOJE, OMOJIOrMYEcKOoe IEHCTBUE BUAMMOIO, YJIbTPaUOJIETOBOIO M
PEHTI€HOBCKOTO M3JTyYeHUH, €CTECTBEHHbIN paoaKTUBHbIN (OH, KOCMUYECKHE JTyYH, paJIMOAKTUBHOE U3ITyueHHe MPUPOIHBIX MUHEPAJIOB, JeiicTBUE
PaAMOAKTUBHBIX M3JyY€HUH Ha OpPraHU3M 4YesloOBEeKa), MPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 33a/1auy B y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOWMCTBA
(mpu3Haku) GU3MUYECKUX SIBICHUM;

OIMCHIBATh HM3YYCHHBIC CBOWCTBA TeNl M (PU3UYECKUE SBICHHS, HCIONB3YS (DU3MYecKre BENIWYHMHBI (CPEIHsss M MTHOBEHHAss CKOPOCTh Tella IPH
HEpaBHOMEPHOM [BM)KEHUH, YCKOPEHHUE, IepeMelleHue, MyTh, yIjioBas CKOPOCTb, CHJIA TPEHUs, CUIa YNPYrOCTH, CHJa TSKECTH, YCKOpPEHUE
CBOOOJHOIO MaJEHUs, BEC TE€la, UMITYJbC TeJla, UMIYJbC CHJIbI, MEXaHHUYeCKas paboTa U MOUIHOCTh, MOTEHIHMAIbHAS SHEPTUs Tela, MOJHATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, MOTEHIMAJIbHAs PHEPrUsl CXKATOM NpPYKUHBI, KUHETHUECKasi SHEpPrus, MOJHAas MEXaHWdecKas 3Heprusi, MepuoJl M 4YacToTa
Kosie0aHuil, JAJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IOKa3aTellb MPEIOMJIEHMSI Cpelbl), MPU ONUCAHUU MPaBUILHO
TPaKTOBaTh (PM3NYECKUH CMBICI HCHOJIb3YyEMbIX BEIUYMH, 0003HAUEHHs W €IUHHUIBI (U3UUYECKUX BEIMYMH, HAXOJUTh (OPMYJbI, CBA3bIBAIOIINE
TAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMHU BEIIMYMHAMH, CTPOUTH TPApUKH H3YUCHHBIX 3aBUCUMOCTEH (PM3UUECKUX BEITHMUYHH,

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOLECCHI, UCIIOIb3Ys 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIMII
CYNEpHO3UIMH CUJI, IPUHLUI OTHOCUTENbHOCTH [anuies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHMs MMITYJIbCa, 3aKOHBI OTPAXEHUS W NPEITOMIICHUS
CBETa, 3aKOHbl COXPAHEHHUS 3apsI0OBOIO M MAcCCOBOTO YHCEN NPH SJIEPHBIX peaklusX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aIlMChIBaTh €r0 MaTEMaTHUECKOE BhIPAKEHUE;

OOBSICHATh (PU3MUECKUE IMPOLECCHl U CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUd MPaKTHKOOPHEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 2—3 JIOTMYECKHX IIaroB C OMOPOH Ha 2—3 HM3YYCHHBIX CBOWCTBA (PM3MUYECKHUX SIBICHUH,
(bU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THBIC 3a1a9u (ONUPAOIIUECS Ha CUCTEMY M3 2—3 YpaBHEHUI), UCTIOIB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIOIINE (U3UUCCKUE BEIIMINHBIL:
Ha OCHOBE aHajM3a YCJIOBHUS 3a/ayM 3allChIBaTh KPAaTKOE YCJIOBHUE, BBIABIIATH HEIOCTAIOIIME WM W30BITOUYHBIE JaHHbIE, BHIOUPATh 3aKOHBI U
(dbopMyIIbl, HEOOXOAMMBIE ISl PEHICHUS, IPOBOJANUTH PACUETHI M OIEHUBATH PEATMCTHYHOCTH TOJYY€HHOTO 3HAUeHUS (PH3NUECKON BETHUMHEI;
pacro3HaBaTh MpoOJIeMbl, KOTOPbIE MOYKHO PELIUTh IPU NOMOIIHU (PU3NUYECKUX METOJI0B, UCTIOIb3Ysl OMMCAHUE UCCIIEI0BAHMS, BBIACIATH IPOBEPSIEMOE
IIPEOJIOKEHNE, OLEHNBATh NMPaBUIIBHOCTh MOPSIIKA MPOBEAEHUS MCCIIEI0BAaHUS, J1€1aTh BBIBOJbI, HMHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOACHUN U
OTIBITOB;

MPOBOJUTH OTIBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WU (PU3MUYECKUX CBOWCTB TeN (M3y4eHHE BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHUs
SHEPIUH, 3aBUCUMOCTb MEPHOAA KOJeOaHUM MPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMILIUTY/Ibl MaJlbIX
Kosie0aHuil, MPSMOJIMHENHOE pacIpOCTPAaHEHUE CBETA, pa3joKeHHe OeIoro CBeTa B CIEKTP, M3yYeHHE CBOWCTB M300pa)KEHHUS B IUIOCKOM 3€pKaje U
CBOMCTB M300paKeHMs MpeaMeTa B coOMparoleil JuH3e, HaOM0eHne CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB M3IYUYEHHS): CAaMOCTOSITENIbHO COOMpPaTh
YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000pyIOBaHMUs, OITUCHIBATH XOJI OIBITA M €r0 Pe3yJIbTaThl, (HOPMyIUPOBATh BEIBOIBI;



POBOJUTH TPH HEOOXOIMMOCTH CEPHIO MPSIMBIX H3MEPEHHH, Ompenersisi CpeaHee 3HaYeHHE H3MepseMOl BeNWYMHBI ((OKYCHOE pPacCTOSHHE
coOuparolieii JMH3bI), 000CHOBBIBATh BHIOOP crioco0a nu3MepeHus (M3MEepUTENLHOTO prudopa);

NPOBOJUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIH30BAHMEM TPSMBIX H3MEPEHHH (3aBUCHMOCTh IMYTH OT BPEMEHHU TIpHU
PAaBHOYCKOPEHHOM [IBIDKCHWH 0€3 HadalbHOH CKOpPOCTH, Mepuoja KojeOaHWH MaTeMaTH4ecKOro MasTHHKAa OT UTMHBI HHUTH, 3aBUCHUMOCTH YTJia
OTpaXXEHUs CBETA OT yIJia MaJeHHs M yIJia MPEIOMIICHHS OT yIJla MaJeHHs): IUIAHMPOBAaTh MCCIEJOBAaHHE, CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY,
(UKCHpOBaTh PE3yNbTaThl MOJTYYEHHOH 3aBUCHMMOCTH (M3MYECKUX BEIMYMH B BHIE TaOMMI U TpadUKOB, JAENaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHMUS;

NPOBO/INTh KOCBEHHBIE M3MEPEHUS (DM3NUECKUX BEIMYHMH (CPEIHSS CKOPOCTh M YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM [BIKEHHH, YCKOPEHHE
CBOOOJTHOTO TaJIeHHS, )KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHUS CKOJIBKEHHS, MeXaHH4YecKasi paboTa ¥ MOLTHOCTh, YaCTOTa U TEPUOJ] KOIeOaHui
MaTeMaTU4eCKOr0 M TPYKHMHHOTO MAasTHUKOB, ONTHYECKas CHIa COOMpAIOIIEH JHMH3bI, paJNOaKTHBHBIA (DOH): TUIAHUPOBATh M3MEPEHUs, COOMpATh
HKCTIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIemysl MPEAI0KESHHOW WHCTPYKIIMH, BBIYUCIIATH 3HAUCHHE BETMUMHBI U aHAJIH3HPOBATH
TIOJTyYEHHBIE PE3yJIbTAThI C YUETOM 3aJaHHOW TIOTPELTHOCTH H3MEPEHUIA;

coOiroaaTh NnpaBuiia TEXHUKHU 0€30I1acHOCTU IIpU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PM3MYECKUX MOJENEH: MaTepuanbHas ToYKa, aOCONIOTHO TBEPAOE TENO, TOUYCUHBIH NICTOYHHUK CBETA, Ty,
TOHKAs JINH34, IUIaHEeTapHas MOAEb aTOMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh TPUHLUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW HAa WX ONMUCAHUS (B TOM YHCIE: CIUIOMETD,
JATYUKH TIOJOKEHUS, PACCTOSHHUSI M YCKOPEHHUsI, PAaKeTa, 3XOJO0T, OUYKH, MEPUCKOT, (poToammapar, ONTHIECKHE CBETOBOJBI, CIIEKTPOCKOII, JTO3UMETD,
Kamepa BuibcoHa), MCTIoNb3yst 3HAHUS O CBOMCTBAX (PM3MUYECKUX SBJICHUI N HEOOXOIUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBI H CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUECKUX YCTPOMCTB, N3MEPUTEILHBIX IPUOOPOB U TEXHOJIOTHIECKUX MPOIIECCOB TPH
petieHnn yueOHO-TIPaKTHYECKUX 3a71a4, ONTHYECKHE CXEMBI [UIs TIOCTPOSHHUS M300paskeHUH B IIIOCKOM 3epKaJie ¥ COOMpAroIIeil JINH3E,

NPUBOJUTH TPUMEPH! (HAXOIUTh WHGOPMAIMIO O TPUMepax) MPAKTHYECKOTO HCIIOJIB30BaHUs (DU3NYECKUX 3HAHWUH B TIOBCEAHEBHOW YKHM3HM JIJIS
oOecrieueHnss 0€30MAaCHOCTH MpU OOpalIeHuH C TpUOOpaMM M TEXHUYECKHMMHU YCTPOHCTBAMH, COXPAaHEHHUS 3I0POBbS W COONIOACHUS HOPM
IKOJIOTUYECKOT0 TIOBE/ICHHS B OKPYKAIOIIEH Cpee;

OCYIIECTBIISATh TOMCK MH(pOpManuu (HU3NYECKOro coiepkaHus B MHTepHEeTe, caMOCTOATENHHO (OPMYIUPYS MOWUCKOBBIM 3alpoc, HaXOJUTh MYTH
OTIpeIeNIeHus! JIOCTOBEPHOCTH TOYyYeHHON MH(POPMALIMU Ha OCHOBE UMEIOIINXCS 3HAHUH U JOMOTHUTEIBHBIX HICTOYHUKOB,

UCIIONIb30BATh MPU BBIMIOJIHEHUU YUEOHBIX 33/IaHHI HAyYHO-TOMYJISIPHYIO JUTEPATypy (PU3UUECKOTO COJepIKaHUs, CIIPAaBOYHBIE MaTEPHAIIbI, PECYPCHI
cetn MHTEpHET, BIageTh NpuéMaMu KOHCTIEKTHPOBAHUS TEKCTA, TPeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHUS Ha OCHOBE HMH(OPMAIMM M3 HECKOJBKHX HMCTOYHUKOB (DU3UUECKOTO COJEpKAaHUS,
nyOJIMYHO TPEICTaBIATh PEe3yNbTaThl MPOEKTHOM WIIM HCCIEI0BATEIbCKONW NEATETBHOCTH, IMPH 3TOM T'PAMOTHO WCIIOJIB30BaTh HM3yUYCHHBIH
NOHSATHUHHBIN anmapar u3y4aeMoro pasjena (GU3HKH U COPOBOXK/IATh BBHICTYIUICHHE NPE3eHTaIeH ¢ y4éTOM 0COOCHHOCTEH ay JUTOPHH CBEPCTHUKOB.



Temarnueckoe IIaHUpoOBaHue 7 Kitacce
No Tema ypoka Komuuecr | [lomamninee 3aganue [ara nposenenus
n/n BO 4aCOB
TIaH | Ta | 70
1.du3nKa n pusmueckue metogbl nsyuyeHus npupogbl (5 4.)
1 Texnuka 6e3onacHocTH B KabuHeTe (pu3uku. Ousnka - HayKa 0 MpUupoe. 1 nl,2,3 05.09
04.09
2 HaGmoenns v OmbITHL. 1 .4, yop.1 07.09
Uzmepenne ¢pusnueckux Bennuut. JlabopaTtopuas pagora Ne 1 07.09
"OnpenesneHue HeHbI AeJeHUs] H3MEpPHUTeTbHOro npudopa' (15 muH.)
3 To4HOCTE M MOTPEeUIHOCTh U3MepeHU. HayuHble MeTObI TO3HAHUSL. 1 n5, 6 12.09
JlaGopatopHasi pa6ora Ne 2 "U3mepenue oobema teaa" (15 MuH.) 11.09
4 Hayunsie MmeToap! mO3HaHUS. 1 1.6, 3a1aHKE TIOCIIe 14.09.
naparpada 14.09
5 ®u3rkKa 1 MUpP, B KOTOPOM MBI )KHBEM. 1 Hoxmnanpt 19.09
18.09
2.MepBoHavanbHble CBeAEHUA O CTPOEeHUM BewecTBa (6 4.)
6 Crpoenue BeniecTBa. MoJIeKyJIbl. 1 n.7,8 21.09
21.09
7 Huddysus B razax, KUIKOCTSIX U TBEPABIX TENIax. 1 1.9, 10, 3ananue nocne | 26.09
n.10 25.09
8 B3anmHoe npuTskeHHE U OTTANKUBaHHE MOJIEKYJI. 1 n. 11, 3aganue nocie 28.09
n.11 28.09
9 ArperatHble COCTOSIHUS BELIECTBA. 1 o 12 03.10




02.10

10 Crpoenue BeniecTBa. MoOJIeKyJIbl. 1 .13, 3ayanue nocne 05.10
m.13 05.10
11 Crpoenue BeniecTBa. MoJEKyJIbL. 1 n.7-13 10.10
Camocrt.padora (15 MuH.) 09.10
3. Bsaumogeiictue Ten (21 4.)
12 Mexanundeckoe nermxkeHne. CKOPOCTS. m.14, 16 ynp.Ne2 (2,3) | 12.10
12.10
13 PaBHOMEpHOE U HEpaBHOMEPHOE JIBUKEHHE. 1 n. 15, 3aganue nocne | 17.10
n.15 16.10
14 Pacyer myTn u BpeMeHH IBUKECHUSI. 1 n.17 , ynp.4 (2,4) 19.10
19.10
15 BzaumoneiictBue Ten. MHepus. 1 m. 18, 19 ymp.5 24.10
23.10
16 Macca Tena. 1 .20 ynp.6 (1, 2) 26.10
26.10
17 Macca tena. 1 . 21 , 3ajaHue mocie
JlabopaTopHast padora Ne 3 «3MepeHne Macchl Ha PbIYaKHBIX Becax» m.21
(30 mun.)
18 [ImoTHOCTH BemecTRa. 1 m.22 ymp.7
(1-3)
19 Brrumnciienne miI0THOCTH TBEPIBIX TEI, KUAKOCTEH 1 ra3oB. JlaGopaTopuast | 1 ymp.7( 4, 5)
padora Ne 4 «OnpenesieHue MI0THOCTH TBePAOro Tejaa» (30 mMuH.)
20 Pacyer macchel 1 00beMa Tesa Mo ero IIOTHOCTH. 1 .23, ynp.8 (1-3)
21 Cuna. Cuna TSXecTu. 1 m.24, 25, ynp.9
22 Cuna ynpyroctu. 3akoH ['yka. luHamomerp. 1 1m.26,30
JladopaTtopHas paGora Ne S «I'panyupoBanue npyxkuabi» (30 Mun.)
23 PaBHopelicTByOIIas cuia. 1 n.31 ynp.12




24 Bec tena. HeBecoMocCTb. 1 .27, 28, 29 pedepats
25 Cuna tpenus. Tpenue nmoxos. 1 n.32, 33 ynp.13
26 JIBmxenne n B3anmozeiictere. CHITbI BOKPYT HAC. 1 .33
27 OmnpeneneHne BUaa IBMKESHHUE Tella B 3aBUCIMOCTH OT JISHCTBYIONINX Ha 1 .29
HETO Tell.
28 JBuxenne u B3aumozeiicrsue Tea. Cuibl BOKpyr Hac. Camoct.padora (15 1 1.24-34
MHUH.)
29 PeanpHast dusnka (ypok-urpa). 1 Joxnans
30 JIBmwxkenue u B3anMozeicTeue Ten. CHiTsl BOKPYT Hac. (YpOK-KOHCymbTammsi) | 1 MoBT.11.24-34
31 Koutpoabnas padora Ne 1 mo teme «B3aumoneiicrBue tesn» (40 MuH.) 1 KpaTKWE€ UTOTH TJIaBbl
32 JIBmxeHne u B3auMoeiicTBre (ypOK-TIpe3eHTAIIHsL. ) 1 IIpesenrtanuu
4.]1aBjieHHe TBEPABIX TeJ, sKHAKOCTel U ra3os (18 4.)
33 JlaBnenune 1 .35 ynp.14 (1, 2)
34 JlaBnenue TBEpIbIX TEN. 1 .36 ynop.15




35

JlaBnenue rasa.

n.37 . 3amanue mociie
n.37

36 JlaBeHune B )xuaKOCTAX 1 ra3a. 3akoH [lackams. .38, 39 ynp.16
37 Pacuer naBieHus KUAKOCTU HA THO U CTEHKH COCYJa. .40, ynp.17 (1)
JOIIOJIHMT.
YTEHHUE
ctp.115,116,120
38 Cooburaronyecs: CoCyIbl. n.41. ynop.18 (1)
39 Bec Bo3nyxa. ATMocdepHOe laBieHuE. m.42, 43 ynp.19
40 N3mepenne atmocdepHoro nasieHus. bapomeTpel. m.44, 45 ynp.21( 4,5)
41 Wsmepenne napnenus. MaHOMETpEI. .46, 47
Ymp.23( 1, 2)
42 [TopmiaeBoi )xuaKOCTHBEIA Hacoc. ['uapasindeckas MalIlHa. n.48 .49
yrp.24( 1, 2)
43 Apxumenosa cuna. JlabopaTtopnas padoraNe 6 «<Onpenenenue .50, 51
BBITAJIKHBAIOLIEH CUIIbL, 1eliCTBYIOLIE HA IOrPY:KeHHOE B *KUAKOCTh yrp.26 ( 3)
Tea0» (30 Mun.)
44 [TnaBanue Ten. JlabopaTopHas padora Ne 7 «BbisicHeHHe ycJI0BHH n.52, 53
m1aBaHus Teja B axuaKkocTu»(30 MuH.)
45 Pewenue 3agau no reme «JlaBieHue TBEpABIX TEN, )KUAKOCTEN U Ta30B» ymp.27
46 Pemenue 3anau no teme «laBneHue TBEpABIX TEI, )KUIKOCTEH U Ta30B)» 11.54, UTOTH TIIaBEI




47 JlaBiienne TBEpABIX TEN, )KUJIKOCTEHN U Ia30B. 1 ymp.28

48 JlaBieHne TBepABIX TEIN, )KUIKOCTEH U ra30B (YPOK-KOHCYIBTAITH). 1 yp.29

49 Kontpoabnas padora Ne 2 «/laBjieHHe TBepPAbIX TeJ, JKHAKOCTEH H 1 MOBT.M1.36-54
ra3on» (40 Mun.)

50 «Ha 3emue, moj BoJol U B HEOE. ..» (YPOK-TIPE3CHTAIH ). 1 IIpesenrtanuu

5.Pa6oTa u MomHOCTh. JHeprus (12 4.)

51 Mexanuueckas paboTa. 1 .55 ynp.30 (1, 3 ,4)

52 MotHoCTb. 1 .56 ynp.31 (1, 2)

53 [Ipocthie MexaHu3Mbl. Phruar. 1 n.58, 57

54 MowmeHT cunbl. Peiyaru. JlabopaTtopnas padora Ne 9 «YciioBust 1 n.58, 57, 59
paBHOBecus1 ppryara» (30 MuH.)

55 Bbroxwu. 1 m.60, 61 ynp.32 (2,3)

56 «30JI0TOC TIPABUIIO» MEXAHHUKH. 1 m.62, ynp.33 ( 1, 2)

57 KoadpummenT mone3Horo meicTBus. 1 .65,




58 Oueprus. Kunernueckast 1 moTeHIMATbHAs SHEPTUSA 1 n.66. 67, ynp.34 (1-3)

59 [IpeBpailieHust 3HEPTrUM. 1 .68, ymp.35

60 Pemenne 3agad mo teme «Pabota 1 MOIIHOCTE. DHEPTHD» 1 ctp.200, UTOTH TIaBHI,
MpoBepb ceOs

61 Pabora u MOIIHOCTE. DHEprusl. 1 3a7a4u B TETpaaAu

62 KonTpoabnas padora Ne 3 «Pabota u MomHocTh. JHeprus» (40 mun.) 1 Joxmnanbt

6.PeduexcuBnas paza. O6o61maroniee nosropenne (6 4.)

63 ®duznka ¥ MHpP, B KOTOPOM MBI JKHBEM. 1 IIpesenTanuun

64 ®dusnka ¥ MHpP, B KOTOPOM MBI JKHBEM 1 IIpesenTanuun

65 Hrorosasi koHTpoabHast padoTa Ne 4 (40 muH.) 1 IToBTOpUTE 3amKcu B
TeTpagu

66 «4l 3Haro, 4 MOTy...» 1 IIpesenTanun

67 «Ha 3ape BpemeH...» 1 IIpesenTtanuu

68 «Ha 3ape BpemeH...» 1 IIpesenTtanuu




YMK n matepuanbHoO-TeXHUYECKOEe OCHalleHue:
YuebHuk: «Duzukay, 7 kiacc, A.B.Ilepoikus. Mocksa «poda», 2020 r.
DononHutenbHaa auTepartypa:
HarnapHble nocobus6
MynbTuMeauiiHbIe pecypcbl:
1. bubnuoreka —Bce no npeamery «dusuka». Pexum nocryna: http:// www.proshkolu.ru
Buneoonsitel Ha ypokax. Pexxum gocryna: http://fizika-class.narod.ru
Enunas xomnekuust nndpoBsix 0oOpa3oBaTeabHbIX pecypcoB. Pesxxum goctymna: http://school-collektion/edu.ru

2
3
4. WHTepecHble MaTepUalbl K ypokaM (GU3UKH 110 TeMaM, TECThI, HarJsAHbIe mocodust. Pexxum nocryma:_http://fizika-class.narod.ru
5. DnexrpoHHbIe YueOHHMKH 110 Pusuke. Pexxum noctyna:_http://fizika.ru



http://school-collektion/edu.ru
http://www.proshkolu.ru/



