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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no ¢usuke (6a30BbI ypoBeHb) cocTaBiieHa Ha ocHoBe PI'OC OO0
(ITpuka3z Munnpocsemienust Poccuu ot 31.05.2021 Ne287) B cootBercTtBHH ¢ POIT OO0 (Ilpukas
Munnpocsemmenuss Poccun ot 18.05.2023 Ne370) m Konnenuuu mnpenojaBaHus ydeOHOTO
npenmera « OU3nKay.

Coneprkanue nmporpammel 1o (hPU3KKe HAapaBiIeHO Ha (OpMUPOBAaHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYyYaroIMXCSd M OPraHU3alyi0 W3y4YeHUs (U3MKU Ha JEITeIbHOCTHOH ocHOBe. B
nporpaMMe 1O (HU3MKE YYUTBHIBAIOTCS BO3MOXKHOCTM Y4eOHOrO TpeAMeTa B peau3aliu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JIMYHOCTHBIM M METalpEeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TaK)Ke MEXKIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHus.

[Iporpamma kypca ¢usmka pazpaboTaHa ¢ Y4YeTOM MporpaMmbl BocnuTanus MAOY
«Ikoma Nel» KI'O, cormacHO KOTOpOH Yy COBPEMEHHOIO IIKOJbHUKA JIOJDKHBI  OBITH
chopmupoBaHbl poccuiickue 0a30Bble (TpaKJaHCKUE, HAIIMOHAJIBHBIE) HOPMBI W IIEHHOCTH,
3akpemieHHbie B Konctutynuu Poccuiickoit denepanum.

OTU LIEHHOCTH HaXOJAST CBOE OTpPakKEHHWE B COJEP)KAaHMU YPOKOB IO paszenaMm Kypca,
o0OecrieunBaroIleM pPAa3BUTUE BBICOKOHPABCTBEHHOM JIMYHOCTH, pa3Jeisiouiel poccuiickue
TPaaUIIMOHHBIE JYXOBHBIE IICHHOCTH, OOJaNaromield AaxkTyaJlbHbBIMH 3HAHUSIMH M yMEHUSIMH,
CIIOCOOHOM peann30BaTh CBOM NOTEHIHMANT B YCIOBHSIX COBPEMEHHOTO OOIIECTBa, TOTOBOM K
MUPHOMY CO3UJAHUIO U 3a1uTe PoauHebL.

[IporpamMma mo ¢u3MKe yCTaHABIMBAET paclpejaeleHre y4eOHOro MaTepuala o rojam
oOydeHus (Mo KiaccaM), MpeasiaraeT Mocae0BaTeIbHOCTh U3yUeHUsl TeM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COACPKAHUSI U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUYarOLUXCS.

dusnka SBISETCS CUCTEMOOOPa3yIOUUM JIJIsi €CTECTBEHHO-HAYUYHBIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOILIECCOB M SIBICHUN, HM3ydaeMbIX XUMHEH,
Ouosnorueii, actpoHomuel u ¢usmdeckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpPeJoCTaBiIsgeT HaubOosiee sCHble OO0paslbl MPHUMEHEHHS HAay4YHOTO METOAa
MO3HAHUS, TO €CTh CII0Co0a MOTyYeHHs JOCTOBEPHBIX 3HaHUI O MUpe.

OnHa W3 THaBHBIX 337a4y (pu3MyYecKoro oOpa3oBaHMsS B CTPYKType oOIIero odpa3zoBaHuUs
COCTOUT B (POPMHPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH M UHTEPECAK HayKe y 00ydaroMuxcsl.

N3yyenne @usukn Ha 0a30BOM ypOBHE IIpelIoyiaraeT OBJaJIeHuE CIETyIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYYHYIO IPaMOTHOCTb!

- HAy4YHO OOBSICHATH SIBJICHUS,

- OLIEHUMBaTh M TIOHMMAaTh OCOOEHHOCTH HAyYHOTO WCCIIEOBAHUS;, HHTEPIPETHPOBATH
JlaHHBIE M MKCIIOJb30BaTh HAY4HBIE JOKA3aTEJIbCTBA AJIS MOJIYUYEHUS BBIBOJOBY.

Ienn wm3yueHus (QU3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEICTCHBI B
Konuenmuu npenogaBanusi yuyebHoro mpenmera «@Pusmka» B 00pa3oBaTelIbHBIX OpPraHU3aLUAX
Poccuiickoit ®Denepanuy, pealn3yIOINIMX OCHOBHBIE —00IIe00pa3oBaTeibHbIE POTPaMMBI,
yTBepKAEHHON pewmeHneM Komnernnm MunncrepctBa mnpocBemieHus Poccuiickoin Penepanuu
(mpotokod ot 3 gexabpst 2019 r. Ne [TK-4BH).

Henu nzyyenust pu3mku:

- IpUOOpETeHNE UHTEPECa U CTPEMIICHUS O0YyYaIOIIUXCsl K HAYYHOMY M3yYEHUIO MPHUPOJIbI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

- pa3BUTHE TPEACTABICHMH O HAy4HOM METOA€ TO3HaHus U  (OPMHPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHHUS K OKPYIKAIOLIUM SIBJICHUSM;

- (popMupoOBaHNEe HAyYHOTO MHPOBO33PEHMS KaK pe3ysibTaTa HM3Y4YEHUS OCHOB CTPOCHHS
MaTepuy U pyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;

- popMupoOBaHUE MpPEICTaBICHUM O Poiau (GU3UKH 7S Pa3BUTUS APYTUX ECTECTBEHHBIX



HayK, TEXHUKU U TEXHOJIOTHUIA;

- pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodecCHoOHATBHON
NeSATeTLHOCTH, CBSI3aHHOW C (DM3MKOH, TMOJATOTOBKAa K JaJIbHEWIIeMy OOY4YeHHI0O B OSTOM
HallpaBJICHUU.

JlocTukeHne OSTUX 1eleil mporpammbl M0 (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIICUNBACTCS PEIICHUEM CIEIYIOIIUX 3a/au:

- IpUOOpETeHNEe 3HAHUI O TUCKPETHOM CTPOCHHM BEUIECTBA, O MEXAaHMYECKUX, TETUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

- IPHOOpETeHNE YMEHUN OMHCHIBATh M OOBSICHATH (PU3MUYECKHE SIBICHUS C UCIOIB30BAHUEM
MOJIyYEHHBIX 3HAHUII;

- OCBOGHHE METOJOB PEIICHUS MPOCTEUIINX PACYETHBIX 3a7a4 C MCIOJIb30BAHUEM
buznyecKkux Mozenei, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

- pa3BUTHE YMEHHUI HAOMIOAATh MPUPOAHBIE SIBJICHUS U BBINOJIHATH OIBITHI, JIAOOPATOPHbBIE
paboThl U HKCIIEPUMEHTAIbHBIE UCCIIEAOBAHUS C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX IPUOOPOB;

- ocBoeHHEe MpuEéMOB pabOThl ¢ wuH(pOpMAIMEd (UINIECKOTO COJCPKAHUSA, BKIIOYAsS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3WKU, aHaIM3 M KPUTHUYECKOE OILICHUBAHHE
uH(popMaLuu;

- 3HAKOMCTBO CO cdepamMu NpodheCCHOHATHLHONW JEATEeILHOCTH, CBSI3aHHBIMU C (DU3UKOW, W
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
orBoautTcs 238 yacoB: B 7 kiacce — 68 wacoB (2 waca B Hezmeno),B 8 kiacce — 68 gacos (2
yaca B Hepieno), B 9 kinacce — 102 yaca (3 yaca B Heeno).

[Ipemyaraemerii B mporpamMme 1o (usuke mepedeHb JTadopaTOpHBIX PadOT M ONBITOB
COCTaBJIEH COIJIACHO CIIMCKA SKCIEPUMEHTAJBHBIX 3aJaHuil, MpeajaraéMplX B pamMKax OCHOBHOI'O
roCy/1apCTBEHHOI0 SK3aMeHa Mo (pU3MKe.

COIEP KXAHUE OBYYEHUSA

7 KJIACC

Pasnen 1. ®usuka u e€ poJjib B NO3HAHUHU OKPY/KAIOLIEro MHpPa

®usnka — Hayka o mpupoze. fBneHus npuponbl. PU3NUECKUE SBICHHS: MEXaHUYECKUE,
TEIJIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennunHbl. M3Mepenne puznyeckux BennunH. Pusndeckue npubopsl.

[TorpemnocTs n3Mepenuit MexayHapoiHasi CHCTEMA €UHULL.

Kak ¢u3uka m apyrue ecTecTBEHHblE HAyKH H3Yy4alOT NMpUpoAy. EcrecTBeHHO-Hay4HbII
METOJl [O3HaHUA: HaONIOJIEHWEe, I[IOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABUKEHHE THUIIOTE3,
HKCIEPUMEHT I10 MIPOBEPKE TUIIOTE3, 00bICHEHHE HaOmMo1aeMoro siBjeHusa. Onucanue pu3nuecKux
SBJICHUH C TIOMOILIBIO MOJIETIEH.

Jlemoncmpayuu

Mexanuveckue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBIICHMUSL.

duznueckue NpruOOPHI ¥ MPOIEAypa MPSMBIX U3MEPEHUN aHATOTOBBIM U TU(POBBIM
npudopom.

Jlabopamopnvie pabomul u onvimol

Onpenenenue eHbl AeIeHU IKaJIbl U3MEpPUTENbHOro prbdopa.Mi3mMepenne paccTosHUM.

N3mepenne 00bpEMa KuIKOCTH U TBEpAOTO Tema. OnpeneneHne pa3MepoB MaTbIX TE.

N3mepenne TemnepaTypbl IpU MOMOILH KUJIKOCTHOTO TEPMOMETPA U AaTUHUKA
TEeMIIepaTyphI.

Pa3nen 2. [lepBoHaya/ibHbIE CBeIEHUSI O CTPOEHHH BellleCTBA

CrpoeHue BeliecTBa: aToMbl W MOJEKYJbI, UX pa3Mepbl. ONbITHL, I0Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEILIECTBA.



JIBrxkenue wyactull BemiecTBa. CBsI3b CKOPOCTH JBMIXKEHHUS YACTUIl C TeMIEpaTypoil.
bpoynoBckoe nBmwxkenue, auddysus. BzaumopeiicTBMe dacTHMIl BEIIECTBA: NPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI  BEIECTBA: CTPOEHHUE Ta30B, JKUJKOCTEHW M  TBEPHABIX
(kpucTayinyeckux) Teid. B3auMocBs3b Mexay CBOMCTBAMM BEIIECTB B pPa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Jlemoncmpayuu

Habmronenune 6poyHoBckoro nemxkenus. Habmonenue nuddysun.

HaGOmonenue sBieHUH, OOBSCHSIONMXCS MPUTSHKCHHEM WM OTTAJIKUBAHHEM YaCTHI]
BEILECTBA.

Jlabopamopmwvie pabomul u onvimol

Onenka 1uaMeTpa aToMa METOA0M PpAI0B (¢ ucrosnb3oBanueM (otorpaduii). OnbITeI M0
HAOJII0/IEHUIO TEIUIOBOTO PACIIMPEHHUSI Ta30B.

OMBITHI IO OOHAPYKEHUIO EHCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSHKCHHUS.

Pa3znen 3. /IBH:KeHHe H B3aUMO/IeiicTBHE TeJl

Mexanudeckoe aBuxeHue. PaBHoMepHOe 1 HepaBHOMepHOe ABuxkeHue. Ckopocth. Cpeansis
CKOPOCTbh MPU HEPABHOMEPHOM JIBH>KCHHH. Pacuér myTH U BpeMeHU JABUKCHUSI.

SBnenue wHepHMU. 3aKOH HHEpPIUHU. B3aumoneilcTBue Tell Kak NPUYUHA HU3MEHEHUS
CKOpOCTH JBWXEHHUs Ted. Macca kak Mepa uHepTHOCcTH Tena. [lmoTHocTh BemiecTBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B eAMHHIIE 00BEMA BEIIeCTBA.

Cuia kak XapakTepucTuka B3aumojeictBus Tten. Cuna ynpyrocth u 3akoH [yka.
W3mepeHune cuiibl ¢ TOMOUIBIO IMHAMOMETPA. SIBIIEHUE TATOTEHU U cUila TsKeCTH. CUIIaTsHKeCTH Ha
npyrux mnaHerax. Bec Ttema. HeBecomocTs. CiioxkeHue CWUJI, HAMPABICHHBIX MO OJHON TMPSAMOMU.
PaBnoneiictByromas cuit. Cuna TpeHus. TpeHUe CKOJIBKEHHSI U TPEHHUE MOKosA. TpeHue B Mpupoie
U TEXHUKE.

Jlemoncmpayuu

Habmoienne MmexaHu4eckoro JBIXKEHUS Tena. M3mepeHne ckopocTy MpSIMOTMHEHHOTO
nBuxkeHus. HaOmrogenue ssBIeHNs HHEPIUH.

Habmtonenne usmMeHeHust CKOPOCTH MPH B3auMo/ieiicTBiM Ten.CpaBHEHHE Macc 10
B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuJj, HallpaBJICHHBIX 110 OJJHOW MPSAMO.

Jlabopamopnwsie pabomul u onvimol

Ornpenenenne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHS (IIApUKa B KHIKOCTH, MOJIEIIH
ANEKTPUIECKOTO aBTOMOOUJISI U TaK Jlajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa MK IIapyKa 10 HaKIOHHOM
MJIOCKOCTH.

Ornpezenenne MIOTHOCTU TBEPAOIO TeNA.

OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsHKEHUs (AedopMaliiu) mpy>KUHBIOT
MPUJIOKEHHOMN CHUIIBIL.

OMBITHI, IEMOHCTPUPYIONTHE 3aBUCUMOCTH CHJIBI TPEHHS CKOJTBKEHHS OT Beca Telan
XapakTepa COMPUKACAIOITNXCS TTOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBEPABIX TeJ, *KHAKOCTEN U ra3oB

JHasnenue. CriocoObl yMEHBIIIEHUSI U YBEIMYCHH JaBiieHus. JaBieHue raza. 3aBUCUMOCTb
naBJeHus ra3za oT o0béMma, Temreparypsl. [lepenada gaBieHus TBEPABIMH TellaMH, KUJIKOCTIMHU U
razamu. 3akoH [lackans. IlHeBMarnueckue MalMHBL. 3aBUCUMOCTbH JaBICHHUS KUAKOCTH OT
riryounsl. ['uapocrarnyeckuit mapagokc. Coodmaromiuecst cocyasl. [ mupaBinueckue MeXaHU3MBbl.

AtMocdepa 3emmm u armocdepHoe AaBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3MYIIHON
o6onoukn 3emnu. OmnbiT Toppuuemnu. M3mepeHue aTmMocepHOro AaBICHHUS. 3aBUCUMOCTH



aTMoc(epHOro JaBICHUS OT BBICOTHI HaJ ypoBHeM Mopsi.IIpuGops! mist u3Mepenus atMmochepHoro
JTaBJICHUS.

JleiicTBHE KHUAKOCTU M raza Ha MOrpy:k€HHOE B HUX Teso. BriTankuBaromas(apxumeioBa)
cuna. 3akoH Apxumena. [1naBanue ten. BoznyxomnaBanue.

Jlemoncmpayuu

3aBUCHMOCTbD JaBJICHUS ra3a oT Temrneparypsl.llepenaua qaBiaeHust KUAKOCTHIO U Fa30M.

Coobmmaromuecs cocybl.l napaBindeckuit mpecce.

[IposiBnenue neicTBUst aTMOCHEPHOTO TaBIICHUS.

3aBUCHMOCTD BBITAIKUBAIOIIEH CHJIBI OT 00bEMA TOTPYKEHHON YaCTH TeJla UILIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIBI BECY BBITECHEHHOW XKUIKOCTH.

VYcnoBue muiaBaHus TeN: MJIABAaHUE WIH MIOTPYKEHUE TENl B 3aBUCUMOCTHOT COOTHOILICHHMS
IJIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnvie pabomul u onvimol

UccnegoBanue 3aBUCUMOCTH Beca Tejia B BOJE OT 00bEMa MOTPYKEHHOU B KUJKOCTh YaCTH
Tena.

OmnpeneneHre BBITAIKUBAIOIIEH CUJbI, JCHCTBYIOIIEH Ha Tello, MOrpyKXEHHOE B
YKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CUJIbL, ACHCTBYIOLIEH Ha TEJIO B JKUJIKOCTHU, OT
Macchl Tena.

OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb BBITAIKUBAIOIIECH CHUIIbI, IEUCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00BbEMA MOTPY>KEHHOHN B )KUIKOCTh YACTH TeJa U OT IIIOTHOCTHXKUIKOCTH.

Pa3nen 5. PaGora m MomHOCTh. DHeprus

Mexannueckast pabora. MOIIHOCTb.

[IpocThie MexaHU3MBI: phIuar, OJ0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHs phluara.
[IpumeHeHrne mnpaBuiia paBHOBECHS pblyara K OJIOKy. «3osoToe mpaBuio» mexaHuku. KITJI
MPOCTHIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanuyeckas 3Heprus. Kunernueckass u noteHuanbHas sHeprus. [IpeBpamienue oqHoro
BH/JIa MEXaHUYECKOM SHEPTUU B IPYTOil. 3aKOH COXPaHEHUS SHEPTUU B MEXAHHKE.

Jlemoncmpayuu

[TpuMepsl TPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomul u onvimol

Ompenenenne padOTHI CHIIBI TPEHUS TTPH PABHOMEPHOM JIBUKEHUU TEJIAN0 TOPU30HTAIBHON
MTOBEPXHOCTH.

HccnepoBanue ycaoBuil paBHOBECHS phluara.

N3mepenne KIIJ[ HakIOHHOM MIIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU.

8 KJIACC

Pa3nen 6. TenJioBble siBJIeHUS

OcCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-KUHETHIECKON TEOPUH CTPOCHHUS BeliecTBa. Macca u
pasMepsl  aTOMOB M MoJieKyJd.  OmbITBI, TOATBEPKIAIOIINE  OCHOBHBIE  ITOJOKEHUS
MOJIEKYJISPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammudyeckue u
amop¢ubie Tena. OOBsICHEHHE CBOMCTB Ta30B, )KUIKOCTEH W TBEPABIX TET HA OCHOBE MOJOXKEHHM
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. (CMauumBaHWe W KanWUIIpHBIE siBJIeHUs. TeruioBoe
pacIIMpPEHHE U CXKATHUE.

Temneparypa. CBsi3b TeMIl€paTypbl €O CKOpPOCTBIO TEIUIOBOIO JBW)KEHHUS YaCTHIL.
Buytpennss sneprusi. CriocoObl M13MEHEHUsI BHYTPEHHEH SHepruu: Terionepeaada U COBEpIICHHE



paboTsl. Buasl Teruionepenavn: TerIONpPOBOIHOCTh, KOHBEKIIUS, U3TyUCHHE.

KomnuectBO TeIwioThl. YIenabHAas TEIIOEMKOCTh BeEIECTBA. 1€IUIOOOMEH Y TEIUIOBOE
paBHOBecHue. YpaBHeHHe TemioBoro OanaHnca. [lnmaBieHne M OTBepleBaHHE KPHUCTAJUIMYECKUX
BElIIeCTB. YenbHas TeruioTa IiaBieHusd. I[lapooOpa3oBanue u KoHAeHcauus. Mcmapenue.
Kunenue. VYpaenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEPATypbl KUIEHHS OT
aTMoc(hepHOTro JaBICHHUS.

BnaxnocTs Bo3myxa.

DHeprus TOIUIMBa. Y IebHas TEIIOTa CTOpaHusl.

[Mpunuunsr pabotel TermoBbix apurareneid KIIJ[ TemmoBoro pasurarens. TeruoBsie
JIBUTaTEIH U 3alIUTa OKPYXKAIOLIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPALICHUSI YHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu

Hab6mronenue 6poyHnoBckoro asmxkenus. Hadmonenue quddysum.

HaGutoieHue siBIeH CMauyuBaHUs M KaMWUBIPHBIX siBJIeHUA. HabmoieHne TerioBoro
paclIUpEeHUs TeI.

N3menenne naBneHus ra3a mpu M3MEHEHUH 00bEMa U HAaTPEBAHUH WIIMOXJIAKICHUH.

[IpaBuna nsmepenus remnepaTypbl. Buapl Tenonepenayu.

OxutaxkaeHue npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepieHnr paboTsl BHEITHUME cuiiamMu.CpaBHEHHE TETTOEMKOCTEN
Pa3IMYHBIX BELIECTB.

Habmonenue kuneHus.

Habmroienne nocTosHCTBa TEMIIEpaTyphl IPU TUIABICHUH.

Moenu TenaoBbIX JBUTATEIICH.

Jlabopamopmvie pabomul u onvimol

OMBITHI 110 OOHAPYKEHUIO IEUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSDKEHUST. OTIBITHI 110
BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOW COJIM WJIM caxapa.

OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHsS Ta30B, KUIKOCTEH W TBEPIBIX TEI.

OmnpeneneHnue naBIeHus Bo3ayxa B OajsioHe HINpHUIIa.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh JAaBJICHHUS BO3AyXa OT €ro oonéma u
HarpeBaHus WIN OXJIAXKICHUSI.

[IpoBepka THMOTE3BI JUHEWHOW 3aBUCHUMOCTH JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUECKOU TPYyOKe OT TeMIiepaTyphl.

HalGmronenne n3mMeHeHus BHyTpEHHEH SHEPTHH Tella B pe3yJibTaTe TeIIonepeiaduu paboThl
BHEIIIHUX CHII.

HccnenoBanue sBICHMS TEMJIOOOMEHA TMPHU CMEIIMBAHUU XOJOIHOW U TOPSYECHBOIBI.

OmnpeneneHre KOMUYECTBA TEIJIOTHI, MOJTYYSHHOTO BOJOMW MPH TEIUIO0OMEHEC HArPeThIM
METAJUIMYECKUM [IUIUHAPOM.

Ornpenenenue yienpHOM TEIOEMKOCTH BenlecTBa.icenenoBanue npoiecca ucnapeHus.

Ornpenenenre OTHOCUTEIBHOM BIaXKHOCTH Bo3Ayxa.OnpeneneHue yaeabHON TeIIOThI
TIJIABJICHUS JIbJIA.

Pasznen 7. JiaekTpruyecKkue 1 MATHUTHBIE SIBJIEHUSI

DnekTpusanus Tei. J[Ba pojia AIeKTpUUECKUX 3apa0B. B3aumoaencTBie 3apsyKeHHBIX TEIl.
3akon KymoHna (3aBHCHUMOCTH CHJIBI B3aUMOJIEHCTBUS 3apsOKEHHBIX TENl OT BEJIWYWHBI 3apsiioB U
PACCTOSIHUSL MEXKIY TEIAMM).

Onektpuueckoe mnone. Hampssx€HHOCTh anexTpuueckoro mnoiia. [IpuHnun cynepno3uuuu
ANEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YpPOBHE).

Hocurenu snexTpuueckux 3apsaoB. ODJIEMEHTapHbIM 3nekTpuueckuil 3apsa. CtpoeHue
aTtoma. [IpoBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsa.



ONEeKTpUYECKUH TOK. YCJIOBHUS CYLIECTBOBAHUS D3JIEKTPUYECKOro ToKa. McTouHMKH
MOCTOSSHHOTO TOKa. JIeHCTBUS 5SIEKTPUUECKOro TOKa (TEeIIOBOE, XMMHYECKOEe, MAarHUTHOE).
DJIEKTPUYECKHI TOK B )KMJIKOCTSX U ra3ax.

Onektpuyeckas 1enb. Cuwina Toka. OiekTpuueckoe HamnpsbkeHue. ComnpoTHUBIICHUE
IIPOBOJIHUKA. YJIEJTbHOE COINPOTHUBIIEHHE BemiecTBa. 3akoH Oma Uil y4yacTKa LENu.
IlocnenoBarenpbHOE U MapAIIIEIIBHOE COCTMHEHUE IIPOBOJHUKOB.

PaboTa 1 MOITHOCTH AJIEKTPUYECKOTO TOKa. 3akoH Jlxoyns—JIeHma. DnekTpruuecKue nenu u
MOTpeOUTENH IIEKTPUUECKON sHeprun B ObITY. KOopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3auMOAEHCTBUE TMOCTOSHHBIX MAarHUTOB. MAarHUTHOE IIOJE.
MarauTtHoe noJjie 3eMJIM M €ro 3Hau4eHHe s KU3HM Ha 3emuie. OnbIT Dpcrena.

MarnuTHOe 1OJIE€ S3JEKTPUYECKOro ToKa. lIpumeHeHue »>JIeKTpOMarHUTOB B TEXHUKE.
JleficTBe MarHUTHOTO MOJs Ha IMPOBOJAHHMK C TOKOM. OJEKTPOJBHUIATENb IOCTOSHHOIO TOKA.
Hcrnonb30BaHue 37EKTPOABUTATENCH B TEXHUYECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apages. SIBneHue  anekTpomMarHutHOM  mHAykuuu. [lpaBuwno  Jlenna.
OnextporeHeparop. CrocoObl TONXYy4YEeHHUS DISKTPUYECKOH DJHEPruu. DIEKTPOCTAHIUH Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHCPTHH.

Jlemoncmpayuu

DneKkTpu3aus Tell.

JIBa pojia 3NEKTPUYECKUX 3apsAJ0B M B3aUMOJCUCTBUE 3aPSIKEHHBIX Tel. YCTPOMCTBO M
JIECTBUE 3JIEKTPOCKOIA.

DneKkTpocTaTu4ecKas HHAYKIUS.

3aKOH COXPaHEHHUS PJEKTPUUECKUX 3aps10B.[IpOBOTHUKY U AUAIEKTPUKHU.

MopenupoBaHre CHIIOBBIX JTMHUHN 3JIEKTPUUECKOTO MOJIs1. ICTOUHUKY TOCTOSITHHOTO TOKA.

JlefcTBUSI 2IEKTPUUECKOT0 TOKA. DIEKTPUUECKUM TOK B )KUIKOCTU.['a30BbIN paspsi.

N3mepenue cuibl TOKa aMIEPMETPOM.

N3mepenne  2JIeKTpUUECKOTO  HANpsDKEHHS  BOJbTMETpoM. Peoctar ©  MarasuH
COIIPOTUBIICHU.

B3anmopeiicTBre NOCTOSHHBIX MATHUTOB.

MopenupoBanue HEBO3MOXKHOCTH pa3/ieJieHus TOJ0COB MarHuta. MojenupoBaHue
MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarsauTHoe 1oJie Toka. JJIeKTPOMarHur.

JleficTBre MarHUTHOTO TIOJIS1 HA MMPOBOJHKUK C TOKOM. DJIEKTPOIBUTATEh TTOCTOSIHHOTO TOKA.

UccnenoBanue saBieHus dIEKTPOMAarHUTHOW UHAYKIUK. OnibITel Dapanes.

3aBUCHMOCTh HAIpAaBIEHUS MHAYKIMOHHOIO TOKa OT YCJIOBUW €ro BO3HUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopusie pabomul u onvimol

OneiTel 1O HAOMIONCHHWIO JJIEKTPU3AIMH TN HHIYKIUEH U TpPU CONPHUKOCHOBEHUH.
HccnenoBanue AEWCTBUS DIEKTPUYECKOTO IOJS HAa TPOBOAHUKH M AWdIekTpuku. COopka u
MIpOBEpKa pabOTHI JEKTPUUECKOM IIEMH MOCTOSHHOTO TOKA.

N3mepenne u peryaupoBaHue CHIbl TOKa. Mi3MepeHne u peryIupoBaHre HapsHKCHHMS.

HccnenoBanue 3aBUCHMOCTH CHIJIBI TOKA, MIYIIETO YE€pe3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3ucTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JEKTPUUYECKOTO CONPOTUBICHUS IPOBOAHUKA OT
€ro JJIMHBI, TUIOUAAN TONEePEYHOro CEYEHUs U MaTepuasa.

[IpoBepka mpaBuiaa CHOXKEHUS HANPSDKEHUM NpU MOCIEAOBATEIIbBHOM COEIUHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mnpaBwia g CWiIbl TOKa IpPU MapajuIEIbHOM COEIMHEHUH PE3HCTOPOB.



Omnpenenenne pabOTHI AMEKTPUIESCKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

Onpenenenre MOITHOCTH JIEKTPUYECKOI0 TOKA, BBIACISIEMON Ha pe3uctope. MccnenoBanue
3aBHCUMOCTH CHUJIBI TOKA, UIYIIETO Yepe3 JaMIIOUKYy,

OT HANPSDKEHUS Ha HEM.

Onpenenenue KII/] narpeBaTensi.

HccnegoBanue MarHuTHOrO B3aUMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJIS IOCTOSTHHBIX MAarHUTOB MPHU MX 0OBbETUHEHUH UPa3ACICHUH.

UccnepoBanue 1ecTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCHUMOCTb CHJIBI B3aUMOJCHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIPaBJIEHUS TOKA B KaTYIIIKE.

W3yyenue neicTBUS MarHUTHOTO IOJII Ha MPOBOAHHK ¢ TokoM. KoHcTpyupoBaHue u
U3y4YeHHEe PabOTHI 3JICKTPOIBUTATEIIS.

Nsamepenne KII/] anexTpoaBUraTeIbHOM YCTAaHOBKH.

OmneITBl MO WCCIENOBAHUIO SIBJICHHS OSJECKTPOMArHUTHOW WHAYKIMU: HCCIIEIOBAaHUE
M3MEHEHUN 3HAUYCHUSI M HAIIPABJICHUSI UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHu4eckue siBJIeHHSA

Mexanudeckoe nBrxeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABWXKEHUA. PaBHOMepHOe mpsMoiuHeldHoe aBMkeHue. HepaBHOMepHOe
npsMoMHetHOe JBuWKeHue. CpeaHsis W MIHOBEHHAs CKOpPOCTh Tejla NP HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHOyckopeHHOE npsMouHelHoe apmkeHne. CBo0oaHOe TajcHHeE.

Omnprtel ["anmunes.

PaBHOMepHOe nBIKEHHE TIO OKpYykHOCTH. [lepmoxa u yactota oOpamieHusl.

JIuneitHas u yriaoBas CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepBbiit 3akoH Hprorona. Bropoit 3akoH Herorona. Tpermii 3akoH HeroToHa.

[IpuHUMI Cyneprno3uiuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpEHUsl CKOJIb)KEHHUS, CUJIATPEHUs TTOKOS,
JIpyTUe BUJIbI TPEHUS.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOPEHHE CBOOOJHOTO TMaJICHUS.
JBuxenue mianet Bokpyr Connua. IlepBas kocmudeckast ckopoctb. HeBecoMOCTh M ieperpy3KkH.

PaBHOBecue marepuanbHOl TOUKU. AOCOTIOTHO TBEPIOE Teno. PaBHOBECHETBEPIOTO TeNa C
3aKpEIUIEHHON OCBIO BpamieHusa. MoMmeHT cuibl. LIeHTp TshkecTwu.

Nmnynec Tena. M3MeHeHue ummynbca. MMIynbC cuibl. 3aKOH COXPAHEHUSI HMITYJIbCa.
PeakTuBHOE NBUMKEHUE.

Mexannueckass pabota u MomHOCTb. PaGota cun TsbkecTd, ynpyroctd, TpeHus. CBsi3b
sHepruM H pabotThl. [loTeHImanbHas SHEPrus Tenia, MOMHSATOTO HAJl TMOBEPXHOCTHIO 3EMIIH.
[loTeHuumanbHass sHeprus cxkatoil npyxuHbl. Kunermueckas sHeprus. Teopema o KMHETUUYECKOU
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu

Habmtoienne MexaHN4ecKoro JABMKEHHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHME TyTEN U TPACKTOPUIN JBHXKEHUS OJTHOTO M TOTO K€ TeJa OTHOCUTEIbHOPA3HBIX
TEJI OTCYETA.

N3MepeHne cKkoOpoCTH U YCKOPEHUS TPSMOJIMHEUHOr0 IBHKeEHUs. FiccneqoBanre npu3HakoB
PaBHOYCKOPEHHOTO JBHKCHUSI.

HaGmroienne NBIKEHUS Tela MO OKPY>KHOCTH.

Habmoienne MmexaHn4yeckux sIBICHUH, MPOUCXOAAIIUX B cucTteMe oTcuéra «Tenexkay npu



e paBHOMEPHOM M YCKOPEHHOM JIBUKECHHUU OTHOCHTEIBHO KaOMHETa(U3UKU.

3aBHCHMOCTh YCKOPEHHMS TeJla OT MacChl TeJia U JICUCTBYIONICH Ha Hero cwibl. Habmonenune
pPaBEHCTBA CUJI IPU B3aUMOJCHCTBUH TEIL.

N3menenne Beca Tena NpH  yCKOpeHHOM aABwxkeHuu. llepegadya wmmysnsca mnpu
B3aUMO/ICHCTBUU TEIL.

[TpeoOpa3oBanus SHEPTUH IPU B3aUMOICHCTBUH TEIL.

CoxpaHeHue UMITyJIbCa IPU HEYIIPYT'OM B3aUMOJAECHCTBUU.

CoxpaHeHue wuMITyJIbca TpH a0OCONIOTHO YIPYroM B3aumojeiictBuu. Habmonenue
PEaKTUBHOT'O JIBUYKEHUSI.

CoxpaHeHre MEXaHMYECKOM SHEPTUU MPU CBOOOTHOM MaZICHHUH.

CoxpaHeHre MEXaHUYECKOW SHEPIUH NPU JIBUKEHUHU Teja MO AEHCTBUEMIIPYKUHBI.

Jlabopamopnwvie pabomul u onvimol

KonctpyupoBanue TpakTa s pa3roHa M JajJbHEUIIEr0O paBHOMEPHOTO JABUKEHUS IIapUKa
VI TEJIEKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJNbKEHUS Opycka WM JIBWJKEHUS LIapuKa IO
HAKJIOHHOM TUIOCKOCTH.

OmnpeneneHue yCKOpeHHs Tejla NpPU PAaBHOYCKOPEHHOM JBHKEHHMM II0 HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYyTH OT BPEMEHHM IpPU PAaBHOYCKOPEHHOM JBIKEHUU Oe3
Ha4yaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIM MPH PABHOYCKOPEHHOM JBIKEHUU 0€3 HadyalbHOM CKOpPOCTH
IIyTH OTHOCSTCS KaK psiJl HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE IPOMEKYTKUBPEMEHH OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbl TPEHUS CKOJBXEHMSI OT CHJIBI HOPMaJbHOTO
JTaBJICHMUSL.

Omnpenenenue kodhuieHTa TpeHUs CKOIBKeHHU. OnipeneneHne KECTKOCTH PYKUHBI.

Onpenenenre pabOTHI CHIIBI TPEHUS PU PABHOMEPHOM JABMXKEHUHU TEJIAllo TOPU3OHTAIbHON
MIOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YHOPYTrOCTH HpU MOABEME Ipy3a C HUCIOJIb30BaHHEM
HEMOABMKHOTO U TIOABHKHOTO OJIOKOB.

N3y4eHnne 3ak0Ha COXpaHEHUs YJHEPTHUH.

Pa3gen 9. Mexannuyeckue Ko1e0aHUs U BOJTHBI

KonebarenbHoe nBuxkenue. OCHOBHBIE XapaKTEpPUCTUKHU KoJieOaHMM: Nepuoj, 4acToTa,
aMIuMTyna. Marematud4eckuidl W NPYKUHHBIM ~ MasTHUKU. [IpeBpamieHwe 5sHeprum Ipu
K0J1e0aTeIbHOM JABM)KEHUU.

3aryxatomue Kosiebanusi. BuiHykneHHble KoneOanus. Pe3onanc. MexaHM4yeckHe BOJHBI.
CBolicTBa MexaHn4ecKkuX BoJIH. [Ipo/1oyibHBIE M MTONEpeyHbIe BOJHBL. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHHs. MexaHN4eCcKHe BOIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. 'poMKOCTb 3ByKa U BbicoTa TOHa. OTpaxkeHue 3ByKa. IH(pa3Byk U yIbTpa3ByK.

Jlemoncmpayuu

Habmtoienue xonebanuii Tes Mo 1eHCTBUEM CHIIBI TSKECTU U CUITBI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTHU U Ha TPY>KUHE.

Habntoienne BeIHY X /I€HHBIX KosieOaHull 1 pe3oHaHca. PacripocTpaHneHre npoa0iabHbIX U
MOTIepeYHbIX BOJIH (Ha Mojienu ). Habmoienne 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI pE30HAHC.

Jlabopamopusie pabomul u onvimol

Omnpenesnenne 4acTOTHI ¥ EpHOAA KoeOaHui MaTeMaTHYecKoro MasiTHuka. OnpezaeneHue
4acTOTHI U MepHoJia KoieOaHuii Ipy>KUHHOTO MasiTHUKaA VccnenoBaHue 3aBHCUMOCTH TEpUOJa
KoJie0aHUM MOJBEUICHHOIO K HUTH Tpy3a OT AJUHBI HUTH.



HccnenoBanue 3aBUCUMOCTH IepHOa KoIeOaHU NPYKUHHOTO MasiTHUKAOT Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Mepuoia KoieOaHuil rpy3a, MOJABEHIEHHOIO K HHUTU,0T MacChl
rpysa.

OnbIThI, IEMOHCTPUPYIOUINE 3aBUCUMOCTH Mepuojia KosieOaHui Mpy>KUHHOTOMAasATHHUKA OT
Macchl Ipy3a U )KECTKOCTH IPYKUHBI.

W3mepenune ycKopeHHs CBOOOIHOTO MaIeHusI.

Pa3gen 10. DiiekTpoMarHuTHOE MOJI€e H 3J1eKTPOMATHUTHBIE BOJTHBI

DNEeKTPOMarHuTHOE NoJie. DJIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 371eKTpOMarHUTHBIX BOJIH. VcIi0/Ib30BaHKE AIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U.

DnekTpoMaruuTHas npupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBolicTBa 3J1€KTPOMArHUTHBIX BOJIH.BOIHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol

W3ydenue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pa3jnen 11. CBeToBbI€ AAIBJIEHUSA

JlyueBass mojnenb cBeta. Mcrounuku csera. IIpsMosinHelHOE pacnpOCTpaHEHUE CBETa.
3armenus Connua u JIynsl. Otpaxkenue cseta. [Imockoe 3epkano. 3aKOH OTpa)KEHUS CBETA.

[Ipenomiienue cBera. 3akoH npeioMieHusl cBera. llogHoe BHyTpeHHee OTpa)KeHHE CBETa.
Hcrnonb30BaHue MOTHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOAX.

Jlunza. Xox mydeit B smH3e. OnTuueckas cuctema (oToarmapara, MHKPOCKONA H
Teneckona. ['na3 kak onTudeckas cucteMa. biim3opyKocTs U JalIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHA. CliokeHHe CEKTPaTbHBIX [[BETOB.
Hucnepcus cera.

Jlemoncmpayuu

[IpsimonuHeitHoe pacpocTpaHeHue cBera.OTpakeHe CBeTa.

[Tonyuyenne n300pa)k€HUI B IUIOCKOM, BOTHYTOM M BBINYKJIOM 3epkanax. [Ipemomienue
CBeTa.

OnTHyeckuii CBETOBO.

Xon ntyueit B coOuparomeif aun3e. Xo/ Tydyei B paccenBaroLie JIMH3e.

[Tonmyuyenne n300paxxeHNit C MOMOILBIO JIUH3.

[Tpunuun aeiictBus poToanmnapara, MUKpOCKONa U Teaeckona.Moens riasa.

Pasnoxxenue 6enoro cBeTa B CHEKTP.

[Tonyuenune Oenoro cBeTa Npu CI0KEHUU CBETA Pa3HBIX 1IBETOB.

Jlabopamopmvie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTH yIila OTPaKEHUSI CBETOBOTO JIyda OT yIUIa najaeHus. M3yuenue
XapaKTepUCTHK M300pakeHus MpeMeTa B INIOCKOM 3epKaJie.

HccnenoBanue 3aBUCHUMOCTH YIVIa NPEIOMIJIEHHMS CBETOBOIO Jy4ya OT YIVIa HaJ€HUs Ha
TPaHULIE «BO3LYX—CTEKIIO».

[Tonmyuyenne n300paxeHUi ¢ MOMOIIBIO COOMPAIOLIEH JTUH3HI.

Omnpenenenue GOKyCHOTO pACCTOSHUAS M ONTHYECKOM CHIIBI coOuparomield JTUH3bL. OTBITH 11O
pa3I0kKEeHUI0 OEI0ro CBEeTa B CIEKTP.

OnBITHI 10 BOCTIPUATHIO I[BETa MPEAMETOB IIPU WX HAOIIOACHUN Yepe3 IBETOBbIE (PUITBTPBHI.

Pa3nen 12. KBaHnTOBbBIE SIBJI€HHS

OmnbiTel Pesepdopna u mnnanerapHas Mmozaenb aroma. Mopenb aroma bopa.

Hcnyckanue u noromeHue ceera aroMoM. KBaHTel. JInHeHuaTsle CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uziaydeHusi. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnas wmognens aromHoro sigpa. M3oromsl. PaauoaktuBHble npeBpaimnenus. llepuon
noJypacrnaaa aTOMHBIX sJIEp.



SnepHble peakiyu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO M MacCOBOTO YHCENl. DHEPrus CBSI3U
aToMHBIX sfep. CBsi3b Macchl U dHepruu. Peakiuu cuHTtesa u aeneHus saep. Mcrounuku sHepruu
CouHiia u 3BE3]1.

Snepnas sHepretuka. JleiicTBUS pagloaKTUBHBIX U3JIYYCHUN HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu

CriekTpsl u3nmydeHus u norionieHus. CneKTpbl pa3IndHbIX Ta30B.

CuexTp Bogopoa.

Habmronenue TpexoB B kamepe Buibcona. PaboTa cuérunka HOHU3NPYIOUIMX U3ITyYSHHUH.

Perucrparus u3nydeHus IPUPOJTHBIX MHHEPAIOB U IMIPOTyKTOB.

Jlabopamopmwvie pabomul u onvimol

Haburoienue CrutomHpIX ¥ TMHEHYAThIX CIIEKTPOB U3TYUYCHHUS.

HccnenoBanue TpekoB: M3MEPEHHE SHEPTrUU YACTULBI 110 TOPMO3HOMY IyTH(IIO
doTorpadusim).

N3mepenue paarnoakTHBHOTO OHA.

IloBTOpHTE/IBLHO-00001IAKOIIMIT MOAYJID

[ToBTOPUTEIIEHO-0000IIAOIINK MOTYJIb TIPSIHA3HAYCH JIJISI CHCTEMAaTU3allud U 0000IICHIS
MPEIMETHOTO COJIEP)KAHUS ¥ OMbITa JCATCILHOCTH, TPUOOPETEHHOTO MPH U3YYCHHH BCETO
Kypca (Gpu3uKH, a TakKe IS TOATOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY 9K3aMEHY 110 (PU3UKE JISI
00y4aromuxcsi, BRIOPaBIIMX ATOT YYEOHBINIIPEIMET.

[Ipu u3ydeHnn AAHHOTO MOZYJIS PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJbI 1€ATEIHHOCTH,
HA OCHOBE KOTOPBIX 00ECTIeUnBACTCS JOCTHKEHUE TPEIMETHBIX U METANPEeIMETHBIX TUIAHUPYEMBIX
pe3ynbTaToB 00yueHUs, GOPMUPYETCS €CTECTBEHHO-HAy4YHas T'PaMOTHOCTb: OCBOEHHE Hay4YHBIX
METOJIOB HCCJICOBAHUS SBJICHUM TNPUPOIABI W TEXHHUKH, OBJIAJICHUE YMCHHSIMH OOBSICHSITH
busnUecKue sBICHMUS,

MPUMEHSISL TOJIYYCHHBIE 3HAHHS, peliaTh 3a7add, B TOM YHCJIC KAauyeCTBEHHBIC U
IKCIIEPUMEHTAIBHBIC.

[TpuHIMIIUATBHO JESTeNTFHOCTHBIN XapaKTep NaHHOTO pa3zelia pealn3yercs 3a CUéTTOro, 4To
oOyJarotrecs BBIMOMHSIIOT 33aHNsI, B KOTOPBIX UM MpeAaraercs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3MUYECKUE SIBICHUS B
OKpYKaroIlei MPUpoie U OBCETHEBHOM JKU3HH,

WCIIOJIb30BaTh HAy4YHBIC METOJBI HCCIICIOBAaHUS (PU3NUYCCKUX SBICHHUA, B TOM YHUCIE JUIS
MIPOBEPKHU THITOTE3 U TIOTYUCHHS TCOPETUICCKUX BBIBOJIOB;

OOBSICHSTh HAYYHBIE OCHOBBI HaMOOJIEe BaXKHBIX JIOCTIKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaNpUMep, MPAKTHYECKOTO HWCIOIB30BaHUS Pa3IMYHBIX MCTOYHHUKOB SHEPTHH HAa OCHOBE 3aKOHA
MPEeBpAIeHHs] U COXPAHEHHS BCEX U3BECTHBIX BUIOB SHEPTHUU.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«PU3UKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
W3yuenne ¢(u3MKM Ha ypOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs HANpPaBICHO Ha

JTOCTHKEHUE THYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynprate u3zyueHus (uU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSY
obyuarorerocs 0y yT chOpMHPOBAHBI CIEAYIOIINE JINYHOCTHBIC PE3YJIHTATHI B UACTH:

1) MATPUOTUIECCKOI'O BOCIIMTAHUSA:

MPOSIBIICHUE WHTEpECca K MCTOPUHM M COBPEMEHHOMY COCTOSIHHIO POCCHUCKOH(U3HUECKOM
HaYKH,

[IEHHOCTHOE OTHOIIICHHE K IOCTHKCHUSM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) TPAXKIAHCKOI0 U IYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA:



TOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXJICHHH OOIIECTBEHHO-3HAYUMBIX U 3THYECKUX
po0JieM, CBSA3aHHBIX C IPAKTHUECKUM ITPUMEHEHUEM JOCTUKEHUHN (PU3UKU;
OCO3HaHHE BaXKHOCTH MOPAJIbHO-3TUUYECKHUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3)  3cTeTMYecKoro BOCHMTAHHS:

BOCHPUATHE ICTETUYECKUX KadyecTB (PU3MUECKONW HayKu: €€ TrapMOHHUYHOIO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) LHEHHOCTH HAYYHOI'0 MO3HAHMSA:

OCO3HaHHE LEHHOCTH (PU3MYECKONW HAyKHM KaK MOILIHOTO HHCTPYMEHTa IMO3HAHUS MHpAa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEHIIIEH COCTABIIAIONIEH KYJIbTYPBHI;

pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AEATEIbHOCTH;

5) (popMuUpOBaHUS KYJIbTYPbI 310POBbS H YMOLMOHAIBLHOTO 0JIATOMOTYYHST

OCO3HaHHE LIEHHOCTU 0€30MacHOoro o0pa3a *HU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUDE,
BAKHOCTU MpaBWil OE30IaCHOTO IOBEICHMUS HAa TPaHCHOPTE, HA JOpOrax, C ANEKTPUUYECKUM U
TEIUIOBBIM 000PYIOBAaHUEM B JJOMAITHUX yCIOBUSX;

c(hOpPMUPOBAHHOCTh HaBbIKa PEQIICKCHH, TIPU3HAHUE CBOETO MpaBa Ha ONMIMOKY M TaKOTO XKe
IpaBa y Ipyroro 4eloBeKa;

6) TPY/10BOT0 BOCIIUTAHUS:

aKTUBHOE yYacTHhe B PEIICHUU MPAaKTHYECKHUX 3ajad (B paMKax ceMbU, 00pa3oBaTENbHOM
OpraHu3aIy, ropo/ia, Kpasi) TEXHOJOTHYECKON U COLIMAIbHOM HAIIPaBICHHOCTH, TPEOYIOIINX B TOM
yucie U GU3NYeCKUX 3HaHUM;

MHTEPEC K MPAKTUYECKOMY HU3yUeHUIO MPOoEeCcCHii, CBA3AHHBIX C (PUBUKOM;

7) IKO0JIOTHY€CKOr0 BOCIIUTAHUS

OpHUCHTAllMsI HAa TNpUMEHEHHWE (U3MYECKUX 3HAHUW I pEIIeHHs 3aJad B 00JacTH
OKpY’KaloIIeH cpeipl, TUIAHUPOBAHUSI TIOCTYNKOB M OIEHKM WX BO3MOXKHBIX TOCIEACTBUHN IS
OKPYXaIoIe Cpeabl,

OCO3HaHUE MI00ATBHOTO XapaKTepa SKOJIOTUUECKUX MPOOJIEM U IMyTEH X PEIICHUS;

8) aJanTanuu K U3MEHSIIOIMMCS YCJIOBUSIM COUMATbHOM U MPUPOIHOI cpeabl:

MOTPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIMOJHEHWW HUCCIEAOBAaHUN W  TMPOEKTOB
($U3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYI0 JI€ATEIIbHOCTB;
noTpeOHOCTh B GOPMUPOBAHUY HOBBIX 3HAHH, B TOM 4Kciie GOpMYIHpPOBATh UIEH,

MOHSTHS, TUIIOTE3bI O PU3NIECKIX OOBEKTaX U SIBICHUSAX;

OCO3HaHUe AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEN B 001acT pU3MKM;

MJITAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (DHU3NUYECKUX 3HAHUMN; CTPEMIICHHE
aQHAJM3UPOBATH M BBISIBIISITH B3AMMOCBSI3U TIPUPOJIBI, OOIIECTBA U

SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3NICCKUX 3HAHUIA;

OIICHKAa CBOMIX JEUCTBUM C YYETOM BIHMSHUS Ha OKPYXKAIOMIYIO Cpeay, BO3MOXKHBIX
r100aJIbHBIX TTOCICACTBHIA.

METANIPEJIMETHBIE PE3YJIBTATbBI

B pesynmbraTe OCBOGHHMS TpOrpaMMbl MO (HU3MKEe Ha YypOBHE OCHOBHOIO OOIIETO
oOpa3oBanusi 'y oOydaromierocs OyayT chopMHpOBaHB  METANpPEIMETHBIE PE3YIbTaTHI,
BKJIFOYAIOIIME TIO3HABATEIIbHBIE YHUBEpPCAIbHBIE Y4YeOHBIC JIEWCTBHS, KOMMYHHUKAaTHBHBIC
YHUBEPCAJIbHBIC YUEOHBIE JCHCTBUS, PETYIISITUBHBIC YHUBEPCATbHBICYYCOHBIC TCHCTBUS.

Ilo3naBaTebHbIE YHUBEpPCAJIbHbIE YueOHbIE TeicTBHS

ba3oBble JJoruueckue AeiicTBUs:

BBISIBIISITh M XapaKTepPU30BaTh CYIIECTBEHHBIE TMpPHU3HAKU OOBEKTOB  (SIBICHUHN);
YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(DUKAINH, OCHOBAHUS



Uit 0000IIIEHUS 1 CPAaBHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B paccMaTpuUBaeMbIX (akTax, IaHHBIX U
HAOJIOIEHUAX, OTHOCAUINXCA K PU3NYECKUM SIBJICHUSIM;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBA3M IPU H3YYCHHHM (U3HUECKUX SBICHUH H
IIPOLIECCOB, J€JIaTh BBIBOJBI C HCIIOJIb30BAHUEM JEAYKTUBHBIX U WHIYKTHBHBIX YMO3aKIIFOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aMMOCBS35X (DU3NYECKHUX BEITHYNH;

CaMOCTOSITENILHO BBIOMpATh CIOCO0 peuieHus y4eOHOW (u3nueckoil 3amaum (CpaBHEHHE
HECKOJIbKMX BapUaHTOB peEIICHUs, BBHIOOp Hanbojee MOAXOAALIETO C YYETOM CaMOCTOSTEIBHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBarejiLcKue 1eCTBUSA .

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEI0BATEIbCKUN HHCTPYMEHT IMO3HAHUS; MPOBOIUTH IO
CaMOCTOSITENIbHO COCTaBJICHHOMY IIJIaHY OIBIT, HECTIOKHBIH

(bu3nuecKkuil SKCIEPUMEHT, HeOObIIoe HCcleAoBaHre (PU3MUECKOTO SIBJICHHS; OLIEHUBATh
Ha IPUMEHUMOCTb U JOCTOBEPHOCTh UH(POPMALINIO, TOIYUEHHYIO B XO/1€

UCCIIEIOBAHMSI WU SKCIIEPUMEHTA;

CaMOCTOSITENTFHO (HOPMYIIMPOBaTh OOOOIIEHHSI U BBIBOZABI 110 PE3yJbTaTaM IPOBEAEHHOTO
HAOJII0/IEHUS, OIIbITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIIee pa3BUTHE (PUIUUYECKUX IIPOILIECCOB,a TAKKE
BBIIBUTaTh MPEINONI0KEHUsI 00 UX PA3BUTUU B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pab6ora c undgopmanueii:

MPUMEHSITh pa3jMYHble METOJbI, MHCTPYMEHThl W 3alpochl MPH IOUCKE U OTOOope
nH($OpMaIIMU WIH JAaHHBIX ¢ yU4ETOM MPeAoKEeHHOM yueOHoM (r3nueckoi 3aaauu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALINIO PA3IUYHBIX BUJOB
U GOpM MpeICTaBICHHUS;

CaMOCTOSITEJIbHO BbIOMpATh ONTHUMaJIbHYI0 (QOpMy TNpeAcTaBieHUs HHPOpMauu U
WUTIOCTPUPOBATH pelIaeMble 3a/1adyll HECIOXKHBIMU CXEMaMH, harpaMMaMiy, HHOU TpaduKoil U ux
KOMOHWHAIMSIMU.

KoMMyHUKaTHBHBIe YHHUBepcaJbHble y4eOHble 1elCTBHA:

B XoJe oOcyxIeHuss y4eOHOro MaTepuasa, pe3yJibTaToB JIAOOPAaTOPHBIX paboT H
NPOEKTOB 3aJaBaTh BONPOCHI MO CYLIECTBY OOCYXJaeMOM TeMbl U  BBICKa3bIBaThb MHJIEH,
HalleJICHHbIE Ha pellieHue 3aJauu U NoJiepKaHue 01arokenaTeIbHOCTH OOIEHUS;

COIIOCTABJIATH CBOU CYXACHHUS C CYKACHUSIMH APYTUX YYaCTHUKOB JUaora, oOHapy>KUBaTh
pa3auvue U CXOACTBO MO3UIINI;

BBIPA)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOIMYHO TPEACTaBIATh Pe3yJIbTAaThl BBIMOIHEHHOIO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCIIEIOBAHMSI, IPOEKTA).

MOHMMAaTh W MCIIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M MHAMBHIYaJbHON paboTHI MpU
peLIeHNH KOHKPETHOW (hru3nyeckoit mpoOieMsl;

NPUHUMATh 1€ COBMECTHOM JI€ATENIbHOCTH, OPraHU30BBIBATH JEWCTBUS 1O €€
JOCTHKEHUIO: paclpeleNiaTh poiid, oO0CYKIaTh MPOLECChl U Pe3yJIbTaThl COBMECTHOW pPaloTHI,
0000111aTh MHEHHUS HECKOJILKUX JIOJEH;

BBITIOJIHATh CBOIO YacTh palOThI, JOCTHrasi KayeCTBEHHOI'O pe3yJibTaTa II0 CBOEMY
HAIPAaBJIEHUIO U KOOPAUHUPYSI CBOU ACUCTBUS C APYTUMHU YJIEHAMHU KOMAaH/IbI;

OLIEHUBATh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CaMOCTOSTEIHHO
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUA.

PeryasiTuBHbIe yHUBepcaJibHble YYeOHbIe /IeiicTBUS

Camoopranmu3anmus:

BBIBJISTH MPOOJEMBbl B JKM3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOUIMX ISl PELICHUs



bu3nUecKux 3HaHUM;

OPHEHTUPOBATbCS B PA3IUYHBIX MOAXOAAaX TMPUHATHS pelIeHU (MHIUBHIyaJIbHOE,
NPUHATHE PELIEHU B TPYIIE, IPUHATUE PEILIEHUH IpyMIoil);

CaMOCTOSITEJIbHO COCTAaBJISITh AITOPUTM pelleHuss (QU3MUeCKOW 3ajaud  WIM IUlaHa
UCCIIEIOBaHMS C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeJIaracMble BApUAaHThI PEILICHU;

JIeNIaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHAJILHBIA HHTEJVIEKT:

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlMH U TpeaaraTh IiaH €€ N3MEHEHHUS;

OOBSICHATh NMPUYUHBI JOCTHIKEHUS (HEJOCTHD)KEHUS) pPe3yJIbTaTOB JESATEIbHOCTH, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBINOJHEHUS (PU3MUECKOIO
UCCIICIOBAaHMsI WJIM IPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENLCTB, W3MEHUBIIMXCS CHUTYyalluH,
YCTaHOBJICHHBIX ONTMOOK, BOZHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEH U YCIOBHUSIM.

CTaBUTH ce0s HA MECTO JPYroro 4ejgoBEeKa B XOJi¢ CIOpa WM JUCKYCCHH Ha HAYYHYIO
TEMY, TOHUMATh MOTUBBI, HAMEPEHHS U JIOTUKY JPYTOTO.

NpHU3HABATh CBOE TMpPaBO HAa OMHMOKYy TMpH pemeHud QU3NYECKUX 3a7ad Wi B
YTBEP)KJICHHUSIX Ha HAy4YHbIE TEMBbI M TAKOE XK€ MPaBO JIPyroro.

NNPEJMETHBIE PE3YJIbTATbBI

K xoHny oOyuyeHus B 7 Kjacce IpeAMETHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAOLINXCS YMEHUH:

WCTIOJIB30BATh MOHATHS: (PU3MUECKUE M XUMHYECKHE SBICHHS, HAOII0AeHUE, SKCIICPUMEHT,
MOJIeNlb, TUIOTE3a, CAMHUIBI (PU3NYECKUX BEIWYHH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEpHOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (paBHOMEPHOE,
HEpPAaBHOMEPHOE, MPSIMOJMHENHOE), TPAEKTOPH S, paBHOJECHCTBYOIAsA cuil, nedopmanus (ymnpyras,
IUIACTHYECKasi), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pa3nuuath sBieHUs (IUQdy3us, TEMIOBOE IBMKEHUE YacTHUI] BELIECTBA, PaBHOMEPHOE
JIBI)KEHUE, HEPABHOMEPHOE JBM)KEHHE, MHEPIUS, B3aUMOCHCTBUE TeJl, paBHOBECHE TBEP/BIX TET C
3aKpeIUIEHHON OCBhIO BpAIllEHUs, Nepefaya JaBIeHUs TBEPABIMU TeJaMHM, KUIKOCTAMHU U razami,
aTMocQepHoe JAaBlieHHE, TUIABaHUE TEJI, MPEBPAIICHUS MEXaHMUECKOW SHEPTHH) O ONMHCAHUIO0 WX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUINX JTaHHOE (PH3UUECKOE SBICHNUE;

pacrio3HaBaTh MPOSBICHUE U3yYEHHBIX (PM3NYECKHUX SIBICHUH B OKPY)KAIOMIEM MHUPE, B TOM
yricie GU3NIecKue SBICHHS B IPUPO/IE: TPUMEPHI ABIKEHHSI C PA3IMYHBIMUA CKOPOCTSIMHU B KUBOU U
HE)XKUBOM Mpupojae, JeWcTBUE CUIbl TPEHHs B NPUPOJE U TEXHHUKE, BIUSHHE aTMOC(HEpHOTro
JIaBJIEHUS] Ha KMBOM OpraHu3M, IJIaBaHWE PBIO, pbluard B Teje 4eJIOBEKa, MPHU 3TOM MEPEBOIUTH
NPaKTUYECKYIO 337a4y B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PUIUUECKUX
SIBIICHUI;

OIMCHIBaTh W3YyYEHHbIE CBOMCTBA TeJl M (PU3UUECKUE SIBJICHUS, UCHOJB3Ys (U3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa
YIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CHjla TPEHUs, MaBieHUe (TBEPIOTO Telna, KHUIKOCTH, Tasa),
BHITAJIKMBAIOIIAsl CHJIa, MEXaHW4eckas pabdoTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHIIBI,
KOO QHIIMEHT MOJIE3HOTO NEHCTBUS MEXaHU3MOB, KHHETHYECKAsi ¥ MOTCHIIMAIbHAS SHEPTHSs), TIPU
OTHCAaHHUM MPABUIBHO TPAKTOBATh (PM3MUECKUI CMBICT HCIIOJIb3YEMbIX BETUUMH, UX 0003HAYCHUS U
€IMHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOUINE JAaHHYIO (DU3HYECKYIO
BEJIMYMHY C JPYTMMHU BEIMYUHAMHU, CTPOUTH TpadUKu H3YyUCHHBIX 3aBHCUMOCTEH (H3UYECKUX
BEJINYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SABICHHUS M IPOLECCHI, UCIOJb3Ys MpaBUIIa



CIIOXKEHMsI cuil (BAOJIb OJHOM NpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIIO
paBHOBecHsl pbluara (6J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHHsS MEXaHH4eCKOM
SHEPIuH, NP ITOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY3aKOHA U 3allUChIBATh €T0 MaTEMaTHUECKOE
BBIPa)KEHHUE;

OOBSICHATh (PM3UYECKUE SIBIICHMs, IPOLIECChl M CBOMCTBA TeJ, B TOM 4HCIE U B
KOHTEKCTE CUTYyaIHi MPAKTUKO-OPHEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOMTH OOBSICHEHHE U3 1-2 JOrMYecKHX IIaroBC OMOPOU
Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUYECKHX SBJICHUH, ((U3NYECKUX 3aKOHA WIIN 3aKOHOMEPHOCTH;

pemarh pacuéTHbIe 3a1aun B 1-2 neiicTBUS, UCTIONB3YS 3aKOHBI M ()OPMYIIBI, CBSI3BIBAIOIIIIE
¢du3nyeckue BeNIMYMHBI: Ha OCHOBE aHajaM3a YCJIOBUS 3aJaud 3alMChIBaTh KPaTKoe YCIOBHE,
HOJCTABIATh (PU3MUECKUE BEIUYMHBI B (OPMYJIbl U MPOBOAUTH PACUETHI, HAXOAUTh CIIPABOYHBIC
JTaHHbIE, HEOOXOIUMBIE JIJIsl PELIEHUS 3ajay, OLIEHUBATh PEATMCTUYHOCTh MOJIy4eHHON (pU3NYecKOn
BEJIMYMHBI;

pacro3HaBaTh MpoOJIEMbI, KOTOPhIE MOKHO PEUIMTH MPH MOMOIIN (hPU3NIECKUX METOJIOB, B
ONMCAHWU HCCIIEOBaHUS BBIICIATH IPOBEPAEMOE IMPEANOIOKEHUE (TUIOTE3Y), pa3iuyarbh U
MHTEPIPETHPOBATH MOIYUYECHHBIN PEe3yIbTaT, HAXOAUThH OIIMOKH B XO/€ OIbITA, JEJIaTh BHIBOABI 1O
€ro pe3yJibTaTam;

MIPOBOJIUTH OTBITHl IO HAOIIONEHUIO (PU3MUECKUX SBICHUN WM (U3NIECKUXCBOUCTB TEIl:
(dopMyIMpoBaTh MpPOBEpSEMblE IPEAINONOKEHHs, COOMpPaTh YCTAaHOBKY M3 IPEJI0KEHHOTO
00OpyIOBaHHUs, 3allUCBIBATh XOJ ONbITa M (OPMYJIMPOBATH BHIBOJbI; BBIIOJHATH HpPSIMBbIE
U3MEPEHUs pacCTOSIHUSI, BPEMEHH, Macchl Tesa, 00bEMa, CUJIbl U TEMIIEPATYphl C UCIOJIb30BaHUEM
aHAJIOTOBBIX M LU(POBBIX MPHOOPOB, 3aMUCHIBATh IOKa3aHUs MPUOOPOB C y4ETOM 3aJaHHOU
a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTH HCCIICJIOBAaHUE 3aBUCHMOCTH OJHOW (PU3MUYECKOW BENUYMHBI OT JPYroil ¢
UCTIOJIB30BaHUEM MPSIMBIX M3MEpPEHH (3aBUCHMOCTH IYTH PaBHOMEPHO ABIDKYIIETOCS Tela OT
BPEMEHM JIBWJKEHUSI Tejla, CUJIbl TPEHHUS CKOJIBKEHUS OT Beca Tejla, KayecTBa 00paboTKH
MOBEPXHOCTEH TeJN M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAM CONPUKOCHOBEHMS TEJ, CHJIBI
YIOPYTOCTH OT YJUIMHEHHsI TIPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Teja
U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHUMOCTH OT IJIOTHOCTH Te€jda, OT IIyOWHBI, HA KOTOPYIO
HOTPY>KEHO TeNOo, YCIOBUH IJIaBaHUs TeJN, YCIOBHM paBHOBECUs pblyara M OJIOKOB, y4aCTBOBaTh B
IUTAHUPOBAHUM y4e€OHOTO MCCIIEJIOBAHUS, COOMpPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIIEys
NpEUIOKEHHOMY IUIaHy, (UKCHPOBATh pE3yJIbTaThl IOJYYEHHOHM 3aBUCHMOCTH (PU3NYECKUX
BEIMYMH B BHUJE TMPEMJIOKECHHBIX TaONuIl ¥ TpaduKOB, JelaTh BBIBOJBI MO peE3yJbTaTaM
UCCJIEJIOBAHUS,

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3MUECKUX BEIUYHMH (IUIOTHOCTh BEIIECTBA KHMJKOCTU
U TBEPAOIrO Tela, CHJIa TPEHUS CKOJBKEHUs, [aBJIeHUE BO3[yXa, BBITAJIKUBAIONIAS CHIIA,
JecTByIONasi Ha MOTPYKEHHOE B YKUJKOCTh TeNo, KO3(pPHUIMEHT MOJe3HOro AEHCTBUSA MPOCTHIX
MEXaHU3MOB), cJeIys MpPeUIOKEHHOW HMHCTPYKIUHU: TpPHU BBINOJIHEHUH HW3MEpPEeHUuH cobuparb
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIUMCIIATH 3HAaUEHUE HCKOMOM BEJIMUHMHBI,

co0JII0AaTh MpaBuiIa TEXHUKHU 0€3011acCHOCTH MU paboTe ¢ 1ab0paTopHBIM 000pYyI0BAaHUEM;

YKa3bIBaTh MPUHIUIEI JACHCTBHS MPUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIOIINECs COCyAbl, OapoMeTp, pblyar, MOJBUKHBIM U HEMOJBUKHBIA OJIOK,
HaAKJIOHHAs MJIOCKOCTh;

XapaKTepu30BaTh MPUHLIUIIBI ASHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpOil Ha MX OMMUCAHU (B TOM YHCIE: MOIIMIUITHUKY, YCTPOHCTBO BOJONPOBO/IA, THAPABINYECKUN
pecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOH HAcOC, apeoMeTp), MCHOJb3ys 3HAHHUS O CBOWCTBax
¢u3nUecKux SIBICHUH U HEOOXOIUMBIC(U3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH  TPHUMEPHl  (HaXoAuTh HWHMOpPMAIMIO O TpUMEPax) MPAKTUYECKOTO



HUCIIOJIBb30BaHUA (pI/I?)I/I‘IeCKI/IX 3HAaHUH B HOBCGHHCBHOﬁ KHU3HU TJIA 06€CH6‘-IGHI/I$I 6€3OHaCHOCTI/I npu
oOpailleHuu ¢ nNpudopaMu M TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHUS 3[I0POBbS U COOIIOCHUS
HOPM 3KOJIOTHYECKOI0 MIOBEJICHHUS B OKpYyKaroLIeNCpene;

OCYIIECTBIISITH OTOOpP MCTOYHMKOB HHGpopManuu B HTepHeTe B COOTBETCTBHH C
3a/IaHHBIM [TOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHUM U MyTEM CPAaBHEHMS Pa3IUYHBIX
UCTOYHUKOB BBIJCIATh HH(POPMALUIO, KOTOpas SBISETCS NPOTHBOPEYMBOM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIOJb30BAaTh MPHU BBIIOJIHEHUH Y4YEOHBIX 3aJaHUi HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3UIECKOro CoNepKaHMsl, CIIPAaBOYHBIE MaTepUalbl, pecypchl cetu MHTepHeT, BlajeTs npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE KpaTKHE MUCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE 2—3
HMCTOYHUKOB MHpOpManuu (U3UYECKOTO COJACp)KaHUS, B TOM 4YHCIE MyOJIMYHO JAenaTh KpaTKue
coOOIlleHUsT O pe3yJbTaTax MPOEKTOB WM Y4YEOHBIX HCCIECJOBAaHUM, HpPU ATOM TIPaMOTHO
UCIIOJIb30BaTh W3YYCHHBIM IMOHATHMHBINA ammapar Kypca (DU3MKH, CONPOBOXKIATh BBICTYILJICHHE
MPE3EHTALUEM;

MIPU BBITIOJIHEHUH YYEOHBIX IPOEKTOB U MCCIICOBAaHUMN paclpeiesTh 00513aHHOCTU B TPYIITE
B COOTBETCTBHHU C IIOCTAaBJICHHBIMU 3ala4aMi, CIICAUTH 3a BBIIIOJIHCHHUEM HHaHaHCﬁCTBHﬁ, aICKBATHO
OLICHUBATbh CcOOCTBEHHBIH BKJIad B JACATCIBHOCTL TPYIIIbI, BBICTpaMBaTb KOMMYHHKATHBHOC
B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIHX.

K xoHny oOyuyeHus B 8 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYHAOLINXCS YMEHUH:

HCIIOJIb30BaTh IOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJOBOE JIBUKEHUE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUIMYECKHE U aMOP(HBIE Tesla, HACBHIIICHHBIA 1
HEHACBIIIEHHbIA TMap, BJIAXKHOCTh BO3JyXa, TeMIepaTypa, BHYTPEHHSsS DSHEPIus, TEIJIOBOU
JBUTATEb, DSJEMEHTAPHBIM AJIEKTPUUYECKUN 3aps], DSJIEKTPUUYECKOe TI0Je, MPOBOAHUKU H
JUDJIEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE I10JIE; pa3iInyaTrh sBJICHUS (TEIUIOBOE
pacllupeHre M CXKaThe, TeIUlonepenadya, TEIJIOBOE PAaBHOBECHE, CMadyMBaHME, KalWIISPHbBIE
SBJICHUS, MCIIapeHHe, KOHACHCAIMs, IUIaBIE€HUe, KpUucTauiM3auus (OTBepAeBaHUE), KUIICHHUE,
TeruIonepeaya (TemIoNpPOBOIHOCTb, KOHBEKIH, U3JIyUeHHE), JJIEKTpU3alus Tel, B3auMoJieicTBIe
3apsA0B, JEHCTBUS JJIEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE MAarHUTOB,
JIefiCTBE MarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHIyKIHUS) 110 OMHCAHUIO
UX XapaKTEpHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBICHHUE;

pacrno3HaBaTh MPOSIBIIEHUE U3YUYEHHBIX (U3NYECKUX SBJICHUI B OKPY’KAIOLIEM MUPE, B TOM
yuciae (GU3NYEeCKHe SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWJUIApHbBIE SBJICHUS B
OpUpOJie, KPUCTAJUIBI B NpHUpoje, u3inydenue CoiiHIa, 3amMep3aHue BOJOEMOB, MOpPCKUE OpuU3BbI,
o0Opa3oBaHUe POCHI, TYMaHa, UHEs, CHEra, JIEKTPUUECKUE SBJICHUS B aTMOcdepe, IeKTPHUUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMIIH, Jpei( MOIOCOB, POJIb MATHUTHOTO TOJS IS )KU3HU
Ha 3emJie, NOJSIPHOE CHSIHUE, TIPH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a]auy B y4eOHYIO, BBIIEIATh
CyILLIECTBEHHbIE CBOICTBa (MTpU3HAKU) GUZUYECKUX SIBIICHUM;

ONHCHIBATh W3YYEHHBIE CBOMCTBA Tel M (DU3MUECKHE SIBJICHMS, HCIOIb3ys (pU3MUecKue
BEJIMYMHBI (TemIiepaTypa, BHYTPEHHSS 3HEPIUs, KOJWYECTBO TEIJIOTHI, yJelbHas TEIUNIOEMKOCTb
BEIIIECTBA, YJE/IbHAs TEIUIOTa IIABJICHMS], YAeIbHAs TEIUIOTa NapooOpa3oBaHus, yAeIbHAs TEIIOTa
CrOpaHusl TOIUIMBa, KO3()(PUIMEHT NOJEe3HOro IeHCTBUSA TEMJIOBOM MAaIIWHBL, OTHOCHUTEIbHAS
BIQKHOCTb BO3JyXa, OJIEKTPUYECKUN 3apsf], CWJIA TOKAa, JJIEKTPUUYECKOE HANpsIKEHUE,
COIIPOTHBIICHUE MPOBOJHHMKA, YJCIBHOE COMPOTHUBICHUE BEIIECTBA, padoTa M  MOIIHOCTb
AIIEKTPUUYECKOTO TOKA), IIPU OMHMCAHUH MPABUIBHO TPAKTOBATH (PM3UUYECKHI CMBICT HCIOJIb3YEMbIX
BEJIMYMH, 0003HAYEHUS U €IUHHIBI (PU3MYECKHX BEIMYMH, HaXOIUTh (DOPMYJIbl, CBA3BIBAIOIIME



JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH TpadUKU H3YUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJTUYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUYECKHE SIBICHHUS U IMPOLECCHI, MCIOJIb3Ysl OCHOBHBIE
HOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHUS BEILECTBA, MPUHLMI CYHEPIO3ULUU
nojei (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsna,3akoH Oma A ydacTKa Lemw,
3akoH Jxoyns—JIeHma, 3aKoH COXpaHEHHsS HSHEPTUU,IPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3alUChIBATh €r0 MaTEMaTHUECKOEBBIPAKEHMUE;

OOBSICHATH (PU3NUECKUE TPOIIECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUYUHHO- CIIEACTBEHHbBIE CBA3H, CTPOMTH
00bsCHEHME W3 1—2 JIOTMYECKUX IIaroB C OMopoil Ha 1—2 W3yYeHHBIX CBOWCTBA (DU3UUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelaTh pacu€THble 3aJa4n B 2—3 NeMCTBUS, UCTIONb3Ys 3aKOHbBI M ()OPMYIIbI, CBSI3bIBAOLIIE
¢du3nyeckue BeNIMYMHBI: Ha OCHOBE aHajIM3a YCJIOBUS 3aJjaud 3alMChIBaTh KPaTKOE YCIIOBHE,
BBISIBIISITH HEJJOCTATOK JAHHBIX /ISl pEIICHUS 33/1a4H, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE
JUIs €€ pelIeHns, TPOBOIUTH PACUETHI U CPABHUBATHIIOIYYCHHOE 3HAUCHHE (PH3UIECKON BEITHMYMHBI
C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBaTh HPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMONM (DU3UYECKHX METOJIOB,
UCIIOJIb3YSl OIMCAaHUE HCCIENOBAaHUS, BBLACIATH IPOBEPSIEMOE MPEAIOI0KEHUE, OLCHUBATh
PaBUIBHOCTD MOPSKA POBEJCHUS UCCIICA0BAHMSL,/IE/IaTh BHIBO/IBI,

IIPOBOJIUTH OMBITHI [0 HAOMIOAECHUIO (PU3MUECKUX SIBICHUM WM (U3UYECKUX CBONCTB Tell
(KanuJUIApHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT ero o0bEéMa, TeMIepaTypsl, CKOPOCTH
npolecca OCThIBAHUS W HArpeBaHMs IMPH M3JIyYEeHUM OT IBeTa M3Jyvaroled (TMOrJolaromei)
MIOBEPXHOCTHU, CKOPOCTb MUCIIAPEHUS BOJBI OT TEMIIEPATYPhI )KUIKOCTH U IUIOIIAIU €€ TOBEPXHOCTH,
AIIEKTpU3ALUg TeJl M B3aUMOJCHCTBHE AIIEKTPUYECKUX 3apsiioB, B3aUMOJEHUCTBHE MOCTOSIHHBIX
MarHuTOB, BU3yaJIM3allis MarHUTHBIX IMOJIEW MOCTOSIHHBIX MAarHWTOB, JEHCTBHSI MarHUTHOTO IOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUIraTeliss MOCTOSHHOTO
TOKa): (hOpPMYJUPOBATh MPOBEPSIEMbIE MPEANOI0KEHNUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMsI, OMUCHIBAThH X0/ ONBITA U (POPMYIIMPOBATHBBIBOIBI;

BBITIOJIHATD NPSIMbIE U3MEPEHMS TEMIIEPATYPbl, OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa, CHIIBI
TOKa, HAPSHKEHUs C UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U JAATYMKOB (PU3MUECKUX BEIHYUH,
CPaBHMBATh PE3yJbTAaThl U3MEPEHUN C YUETOM 3aJaHHOM aOCOIOTHOM MOTrPEIIHOCTH;

MIPOBOANTh HCCIIEJOBAaHHE 3aBUCHUMOCTH OJHOM (U3NYECKOW BEIMYMHBI OT JPYrod ¢
MCIIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTb COINPOTUBIIEHUSI MPOBOJHUKAOT €0 JUIMHBI,
IUIONIA/IM MOTIEPEYHOI0 CEUEHUS U YJIEIbHOIO CONMPOTHUBIIEHUS BELIECTBA IPOBOJAHMKA, CUJIbI TOKA,
UAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS HA IPOBOJHUKE, NCCIIETOBAaHUE TIOCIEN0BATENBHOIO U
napayieIbHOTO COETMHEHNH IPOBOJHUKOB): TUIAHUPOBATh MCCIIEOBaHUE, COOMpaTh YCTaHOBKY W
BBITOJIHATh M3MEPEHHUs, CcJelys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATh PE3yJbTaThl MOITYYEHHOU
3aBHCUMOCTH B BHJIE TaOJIHUIl ¥ IpauKOB, JIeIaTh BBIBOBI 10 Pe3yJIbTaTaM HCCIIEIOBAHHUS;

MPOBOJIUTh KOCBEHHbIE HU3MEPEHUs (PU3MUECKUX BEIWYMH (yAedbHas TEMJI0EMKOCTh
BEIIECTBa, CONPOTUBJIEHHE MPOBOJIHUKA, pab0oTa U MOILITHOCTh 3JIEKTPHUUECKOI0 TOKA): IUIAHUPOBATh
U3MEpeHHs, coOUpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAYsl MPENI0KEHHOW WHCTPYKLHUH, U
BBIUNCIISTH 3HAUEHNUE BEIHUNHBI,

co0JIroAaTh MpaBuiia TEXHUKHU 0€30MIacCHOCTH MU paboTe ¢ 1ab0paToOpHBIM 000pYyI0BaHUEM;

XapaKTepu30BaTh MPUHLIUIIBI ASHCTBUS U3YYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C
OTIOpOil Ha MX ONHMCaHUsA (B TOM YMCIIE: CUCTEMa OTOIUIEHHs JOMOB, TUTPOMETp, apoBasi TypOuHa,
amIepMeTp, BOJBTMETP, CUYETUMK IIIEKTPHUUECKOW SHEPIUH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPSI,
HarpeBaTelbHbIE AMEKTPOIIPHOOPH! (IPUMEPHI), SICKTPUUECKUE MPEIOXPAHUTEIH, HIEKTPOMArHuT,
9JIEKTPOJBUTATENIb TOCTOSHHOTO TOKA), UCHOJb3Yysl 3HaHUS O CBOMCTBaX (PM3MYECKUX SBICHUHA U



HE00X0 MBI (PU3HUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA H HW3MEPHUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMAaTHYHBIM PHCYHKaM (GKHJIKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JIBUTATEIh BHYTPEHHETO CrOpaHUs, SJCKTPOCKOI, PEOCTaT), COCTABISITH CXEMbI JJECKTPUUYCCKUX
Herneld ¢ MOCJIeIOBAaTEIbHBIM W IMapajuIeIbHBIM COCIUHEHHUEM JJIEMEHTOB, pa3jinyas yCIOBHBIC
0003HaYCHHSI SJICMEHTOB JIEKTPUYCCKHX IICTICH;

MPUBOJIUTL  TPUMEPHl  (HAXOAUTh HWHPOPMAIMIO O TpHUMEpax) MPAKTHYECKOTO
UCIIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B MOBCEIHEBHOW KHM3HU JIJIsi 0OecTieueHus: 0e30IMacHOCTH TPH
oOpareHun ¢ MPUOOPaMU U TEXHUIECKUMH YCTPOHUCTBAMH, COXPAHEHUS3IOPOBBS M COOIIO/ICHHUS HOPM
9KOJIOTUYECKOTO TIOBEJICHHSI B OKPYIKAIOIICH Cpe/Ie;

OCYIIECTBJIATh TOUCK HMH(popManuu (U3MYECKOTOo coaepkaHus B MHTEpHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUU U MyTEM CPAaBHEHMS JOMOJHUTEIBHBIX UCTOYHUKOB BBIACIATh HH(GOPMAIIHIO,
KOTOpast SIBJISETCS TPOTUBOPESUMBOI MITH MOYKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh TPU BBITIOJHEHUHM YUYEOHBIX 3aJaHW HAYYHO-TIOMYJSIPHYIO JUTEPATypy
(U3HYECKOTO COCpKAHMS, CIIPABOYHBIC MaTepUaibl, peCypchl ceTH IHTepHET, BIaJeTh MpHUEMaMH
KOHCIICKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIHH U3 OJHON 3HAKOBON CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBCHHBIC TIMCHbMCHHBIE M KpaTKHE YCTHBIC COOOIICHHS, 00001mas
WH(OPMAIINI0 U3 HECKOJIBKHX HCTOYHHKOB (DM3MUECKOTO COACPKAHWS, B TOM YHCIE ITyOJIHYHO
MPEJICTABIIATh Pe3yIbTaThl IPOSKTHOM HIIM UCCIIEOBATENBCKOM AESITENbHOCTH, IIPH 3TOM TPAMOTHO
UCIIONIb30BaTh W3YYCHHBIH MOHATHHHBIN ammapatr Kypca (PU3UKH, CONPOBOXKIATH BBICTYIUJICHHE
Mpe3CeHTAlNEN;

IpU  BBIMOJTHEHUH YYEOHBIX TMPOEKTOB U HCCIENOBAaHUN (U3MUECKUX IPOILIECCOB
pacnpenenaTb 00S3aHHOCTH B T'PYIE B COOTBETCTBHH C TOCTaBJICHHBIMU 3aJa4yaMU, CIICIUTH 3a
BBITIOJTHCHUEM TUIaHA JCHCTBUI U KOPPEKTUPOBATH €T0, aICKBATHO OICHUBATh COOCTBEHHBIN BKJIA/T
B JICATEIHHOCTD TPYIIBI, BEICTPAUBATh KOMMYHHKATHBHOE B3aUMO/ICHCTBUE, TIPOSBIISS TOTOBHOCTH
paspemniath KOH()IUKTHI.

K xonmy oOyueHuss B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxkatb c(HOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHUIA:

UCIONIb30BaTh  MOHATHS: cHCTeMa OTcuéTa, MarepualbHas TOuYKa, TPAaeKTOpHS,
OTHOCUTENIbHOCTh MEXaHUYECKOro IBMXKEeHMs, nedopmarus (ympyras, I[UIacTHYecKas), TPEHHE,
[EHTPOCTPEMHUTEIHLHOE YCKOPEHUE, HEBECOMOCTb U IMEPETPY3KH, IIEHTP THKECTH,a0COIFOTHO TBEPIOE
TEJNO, TEHTP THKECTH TBEPIOTO Tela, paBHOBECHE, MEXaHWYCCKUE KOJIeOaHWs M BOJHBI, 3BYK,
nH(GPa3ByK M YJIBTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI, IMKaJa JJICKTPOMATHUTHBIX BOJH, CBET,
OJIN30PYKOCTh M JTaJTbHO30PKOCTh, CIEKTPHI MCITyCKaHUS U TOTJIONICHUs, abda-, OeTa- U ramma-
U3ITy4eHUsl, U30TOMBI, SAepHAs DHEPIeTHKA,

paznuyath sABJICHHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE TMPSMOJIMHEHHOE ABHKEHUE,
PaBHOYCKOPEHHOE TPSMOJIHHEHHOE JABMKEHUE, CBOOOAHOE TMAJCHHUE TeJ, pABHOMEPHOE JBUKCHHE
M0 OKPY)XHOCTH, B3aWMOJICUCTBHE TeJl, PEaKTUBHOE MBW)KEHHE, KojeOaTelbHOE JBUKCHHE
(3aTyxaromnMe M BBIHYXJICHHBIE KOJeOaHUs), pe30HAHC, BOJHOBOE JBHKCHHE, OTPAKCHHUE 3BYKA,
MPSIMOJIMHEHHOE PAcIpOCTpaHEeHUE, OTPAKEHUE W TPEIOMIICHWE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaKCHUE CBETA, pa3jOKEHUE OCJIOr0 CBETa B CIEKTP M CIIOKCHHWE CIIEKTPAIbHBIX I[BETOB,
JUCTICPCUST CBETa, ©CTECTBEHHAs paJMOAKTHBHOCTh, BO3HHKHOBCHHE JIMHEWYATOTO CIICKTpa
U3JTyYeHUs) TIO0 OIMCAHUIO HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUECKOE SIBICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3MUECKUX SBICHUI B OKpY’KaroleM MHUpe (B TOM
yrcne (u3uveckue SBICHHUS B TMPUPOJIC: NPUIUBHI U OTIWBHI, ABMKeHUE IaHeT COIHEYHOM
CUCTEMBI, PEAKTHBHOE [BWKCHHE JKHUBBIX OPraHW3MOB, BOCHPHUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONTHYECCKUE SBJICHUS B MPUPO/IE,



Ouonornyeckoe JAEUCTBHE BHIMMOTO, YIbTPAa(UOIETOBOTO M PEHTTEHOBCKOTO H3JIyYEHHH,
€CTECTBEHHBIN PaJMOAKTUBHBIA (POH, KOCMUYECKUE JIyUH, PaAHOAKTUBHOE M3JIy4Y€HHE MPUPOTHBIX
MHUHEpAJIOB, IEHCTBHE paJIMOAKTUBHBIX U3Ty4EHUI Ha OpraHU3M 4elIOoBeKa), IPU ATOM NEPEBOAUTH
NPAaKTUYECKYIO 337ayy B y4eOHYIO, BBIJEIATh CYIECTBEHHbIE CBOWCTBA (IIPU3HAKH) (U3UUECKUX
SIBIICHHI,

OIMCHIBATh W3YYEHHBIC CBOWMCTBA Tl M (PU3UUECKUE SIBJICHUSA, UCHOJIB3YS (U3UUECKUE
BEJIMYMHBI (CpPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBUKEHHH, YCKOPEHUE,
NepeMeLIeHHE, IIyTh, YIJIOBasi CKOPOCTh, CHUJla TPEHMSI, CHJIa YIIPYTOCTH, CHUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJEHUS, BEC Tella, HMMITYJbC Tella, HMMITYyJbC CHJIBI, MEXaHu4yeckas paboTa u
MOIIHOCTb, NOTEHIMAJIbHASI SHEPIHsl TeNa, NOJHATOr0 HaJl IMOBEPXHOCTHIO 3€MJIM, OTEHIMAIbHAS
SHEprus CKaToM IpPYXKUHBI, KUHETUYECKas SHEpPrus, MOJIHAs MEeXaHU4ecKas SHEeprusi, nepuoja u
yacToTa KoJeOaHui, AJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb
IPEJIOMIIEHUS CPe/ibl), IPU ONMUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX
BEJIMYMH, O0O3HAYCHUS W eIWHHIBI (PU3MYECKHX BEIMYMH, HAXOIUTh (DOPMYIIBI, CBSI3BIBAIOLIHE
JaHHYI0 (U3WYECKYI0 BEJIMYMHY C JPYT'MMH BEIMYMHAMH, CTPOHUTh TpadUKd H3YIEHHBIX
3aBHCUMOCTEHN (PU3MUECKUX BEINYHH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SIBICHUS M MPOLECCHI, HCIOIb3ys 3aKOH
COXPAaHEHHUs HHEPrHM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLMI CYNEPHO3ULUN CHUJI, HNPUHIIMII
oTHocuTenbHOCTH "anunes, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMIIEHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOI'O YMCENl IIPU SIEPHBIX PEAKLUsAX,
OpU 3TOM JlaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W 3allUChIBaTh €ro MaTeMaTH4YecKoe
BBIpa)KEHHUE;

OOBSICHATH (PU3NYECKHE TPOIECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHTyalUi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh MPUYUHHO- CIICACTBEHHbBIE CBSA3H, CTPOMTH
00BsICHEHHE M3 2-3 JIOTMYECKHX IIaroB ¢ OMOpod Ha 2-3 M3yYeHHBIX CBOMCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THble 3a7a4yM (ONMHMpAIOIIMEcs Ha CUCTeMy U3 2—3 ypaBHEHUil), UCHOJb3Ys
3aKOHBI M (OPMYJIbI, CBS3bIBaIOIIME (PU3NYECKHE BEMUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIME WIM HM30BITOUYHbIE JIaHHBIE, BHIOMpATh
3aKOHBl M (OpMyJbl, HEOOXOIMMBbIE [UIS PpELIeHUs, IPOBOAUTh pacuy€Thl U OLIEHUBAThH
PEUTUCTUYHOCTD MOTYYEHHOT0 3HaUeHUs (GU3NYECKOMBETNYMHBL;

pacrno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MpPHU MOMOIIM (PU3HUECKUX METO/OB,
UCIIONIb3YSl OIMCAaHUE HCCIENOBAaHUS, BBLACIATH NPOBEPSiEMOE MPEAIOI0KEHUE, OICHUBATh
NPaBWIBHOCTh TMOpSAJKAa TPOBEAEHUS MCCIEAOBAHUSA, JeJIaThb BbIBOJbI, HWHTEPIPETUPOBATDH
pe3yJbTaThl HAOIIOACHUHN U ONBITOB;

MIPOBOJIUTH OMBITHI MO HAOMIONEHUIO (PU3MUYECKUX SIBICHUM WM (PU3MUECKUX CBOMCTB Tell
(u3ydyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpPaHEHHUS DSHEPruH, 3aBUCUMOCTh IEpHOa
KoJIEOaHUH MPY)KMHHOTO MasTHUKA OT MAaccChl Tpy3a M JKECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBl MaJbIX KojeOaHWi, MpSIMOIUHEHHOE paclpOCTpaHEHHE CBETa, PasjIoKEeHHe Oeoro
CBETa B CIEKTP, U3yu€HUE CBOMCTB M300pakeHHs B IUIOCKOM 3€pKajle W CBOMCTB M300pakeHUs
npeaMeTa B coOuparomel JinH3e, HaOMI0AeHHEe CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHHS, OMHCHIBATH XOJ
OTIbITa U €r0 Pe3yJIbTaThl, GOPMYJINPOBATH BHIBOJIBI;

MPOBOJIUTH MPU HEOOXOJAUMOCTH CEPUIO0 MPSIMBIX U3MEPEHUH, OTIpeNieNsis CpeiHee 3HaUYCHHUE
u3MepseMoil BeNMYMHBI ((POKYCHOE paccTosiHHE coOuparomeii JIuH3bl), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEepUTeNIbHOro Ipudopa);

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3UUECKUX BEJIMYMH C MCIIOJIb30BAaHHEM ITPSIMBIX
U3MEepeHuil (3aBUCHUMOCTb IIyTH OT BPEMEHU INPU PAaBHOYCKOPEHHOM [BM)KEHUH 0€3 HayaJlbHOW



CKOpOCTH, TepuoJia KojeOaHUi MaTeMaTUYecKoro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJa
OTpaK€HHMsI CBeTa OT YyIVIa MaJeHus W YIJla MPeJOMJIEHHs OT yIjla HaJeHus): IUIaHUpOBaThb
UCCIICIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (MKCUPOBAaTh pPE3yJbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUJE TAOIUIL] U IpadMKOB, JEJIaTh BBIBOJBI IO pe3ysibTaTaM
UCCIICJOBAHNS,

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BENUYHH (CPEAHSS CKOPOCTb U YCKOPEHHE
Tela IPU PAaBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh IPY>KHUHBI,
KOO(QQUIUEHT TpPEeHUs CKOJIbKEHHS, MEXaHWdeckas paboTa W MOIIHOCTb, YacTOTa M IEPHOA
KOJICOAHWH MaTeMaTU4YeCKOrO U MPYKUHHOTO MAasTHUKOB, ONITUYECKAs CHJIa COOMPAIOIICH JIMH3HI,
paTuoaKkTUBHBIN (DOH): IUIAHUPOBATb U3MEPEHUs, COOUPATh HKCHEPUMEHTAIbHYI YCTaHOBKY MU
BBITOJIHATh U3MEPEHHUs, CIELYs NPEMJIOKEHHON WHCTPYKLMH, BBIYHCIATH 3HAYCHHUE BEIMYMHBI U
AHAJIM3UPOBATH IIOJYyYEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOW NOTPEIIHOCTHA U3MEPEHU;

co0Jr01aTh MpaBUiIa TEXHUKH OE€30IIaCHOCTH IIpH paboTe ¢ 1a00paTOPHBIM 000PYA0BAaHHEM;

pa3auyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (DPU3MUECKUX MOJENEH: MaTepuajabHas TOUKa,
a0COIIOTHO TBEPJOE TENIO, TOYCUHbIN MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHash MOJIENb
aToOMa, HyKJIOHHAsl MOJIeJIb aTOMHOI'O S/pa,;

XapaKTepU30BaTh MPUHLUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMopol Ha HX omnucaHusi (B TOM 4MCIE: CIUJIOMETP, NATUYUKHU IIOJIOKEHHUS, PACCTOSHUS MU
YCKOPEHHs, paKkeTa, 3X0JI0T, OUKH, IEpUCKOII, (oToAaIapaT, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII,
J03UMeTp, Kamepa BuibcoHa), uCHONb3ys 3HaHHUA O CBOMCTBAaX (U3MYECKUX SBICHUH U
HEo0X01uMble (PU3NUECKUEe 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH H3YyYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMYECKUX IPOLECCOB IPHU PEIIEHUU YUEOHO-NPAKTUYECKUX
3a1a4, ONTHYECKHE CXEMBl IS IOCTPOCHUS H300pakeHUIB IJIOCKOM 3epKajie B cOOMparomeit
JIVH3E;

MPUBOJUTh  NpPUMEpbl  (HaXOOuTh HMHPOpPMAIMIO O MpUMeEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MOBCETHEBHOM KU3HM /7Sl o0ecriedeHns: 0€30MacHOCTH pU
oOpamieHun ¢ npudopamMu M TEXHHUYECKHMMH YCTPOWCTBAMH, COXPAHEHHs 3[J0OPOBbs U COOIIOJICHUS
HOPM 9KOJIOTMYECKOI0 TOBEICHUS B OKPYKAIOIIEHCPENE;

OCYWIECTBIATh NOUCK HHpopMamuu  Qu3Mueckoro coaepkaHuss B VHTepHere,
CaMOCTOSITENNbHO (DOPMYIIHPYS MOUCKOBBIM 3aMpoc, HAXOIUTh IYTH ONPEIENIEHUs JOCTOBEPHOCTH
MOJy4€HHOM MH(OpMalMKM Ha OCHOBE UMEIOIIMXCS 3HAHUN U JTOMOJIHUTENIBHBIX UCTOUHUKOB;

WCIOJIb30BaTh TPU BBIIOJHEHUHM Y4YEOHBIX 3aJaHMM Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(bu3nYeCcKOro cojaepkKaHus, CIIpaBOYHbIE MaTepuaibl, pecypchl ceTu MIHTepHeT, BIajeTh npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, TpeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

co3JlaBaTh COOCTBEHHbIC NMHCbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE MH(pOpMalUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOTO COAEpKaHUS, IMyOIMYHO TPEACTaBIATh Pe3yJbTaThl
IIPOEKTHOW WJIM MCCIIEN0BATENBCKOM AEATENbHOCTH, TP ITOMPAMOTHO HCIIOJIb30BaTh M3yUYEHHBIN
NOHATUIHBIN anmapar u3yyaemoro pasjena (GU3MKU U CONMPOBOXKIATh BBICTYIUICHHE MPEe3eHTAIlUeH
¢ Y4€TOM 0COOEHHOCTEN ayJUTOPHUH CBEPCTHUKOB.

CUCTEMA OLHEHKH JOCTUXEHUS INIJTAHUPYEMBIX PE3YJIIBTATOB

OneHka JOCTH)KEHHUS IUIAHUPYEMBIX pe3yJibTaTOB IPOBOJUTCS B COOTBETCTBUU C
[TonoxxenneM o ¢dopmax, MEPUOJUUYHOCTH, MOPAIKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH H
MpOMeXKYyTOUHOH arrectaruu ooydaromuxcs MAOY «lllkoma Nel» KI'O.

Texkymui KOHTPOJIb YCIIEBAEMOCTH y4YallUXCs MO0 Kypcy PusMka NPOBOIUTCA B TEYCHUE
y4eOHOTO0 MepHOAa U MPEAIOoIaraeT ciaeyromue Gopma:

- TPOBEJCHHE KOHTPOJBHBIX  MEPONPUATHH C  BBICTABJICHHEM  OOYyYaroIIUMCs
WHAUBUAYAIbHBIX TEKYIIUX OTMETOK YCIIEBAEMOCTH IO PE3yIbTaTaM UX MPOXOKIACHHUS.



- BBIBEJICHHE YETBEPTHHIX (TIOJYTOJIOBBIX) OTMETOK YCIEBAEMOCTH OOYYaIOUIUXCS MyTeM
0000MICHNsI TEKYIIUX OTMETOK, BBICTABICHHBIX OOYYAIOIIUMCS B TEUCHHE COOTBETCTBYIOIIETO
y4eOHOT0 rmeproa.

[To kypcy ®wusuka mnpemnycMOTPEHO BBIMOJIHEHUE YCTHBIX, MHUCBMEHHBIX, J1a00OpaTOPHBIX
OILICHOYHBIX MTPOIIEITYP.

K yCTHBIM OIICHOYHBIM TMpOLIEypaM OTHOCSTCS: YCTHOE coOeceqoBaHue, pEIICHHE
(UBHYECKUX B SKCIIEPUMEHTAIILHBIX 33]1a4; KOMMEHTHPOBAaHUE (aHAIN3) JEMOHCTPALUN, CUTYaIUH;
JpyTUe KOHTPOJIbHBIE PA0OTHI, BHIOIHSAEMBIE YCTHO.

K mwmceMeHHBIM KOHTPOJIbHBIM pa60TaM OTHOCATCA: JUKTAHTbI, KOHCIICKTUPOBAHUC
(pedepupoBaHre) TEKCTOB, pEIICHHE (U3NYECKUX 3a7ad C 3alUChI0 PEIICHHs, CO3JaHHEe U
pElaKTUPOBAHKE DIICKTPOHHBIX JOKYMEHTOB (MaT€pPHaJiOB); TPOU3BOJCTBO BBIYMCICHHM, PACYCTOB
(B TOM 4YHCIE€ C WHCIOJIB30BAaHUEM JJIEKTPOHHO-BBIYUCIUTEILHOW TEXHUKH); BBITOJHCHHE
CTaHJAPTU3UPOBAHHBIX TECTOB (B TOM YHCJEC KOMITBIOTEPHBIX); IPYTHe KOHTPOJBHBIC PaOOTHI,
PE3YJIbTAThI KOTOPBIX NPCAOCTABIIAIOTCSA B IMCbMCHHOM BUIC.

K mpakTudeckuM KOHTPOJIBHBIM paboTaM OTHOCSTCA: MPOBEICHUE HAyYHBIX HAOIIOACHUHN 1
JIEMOHCTpAlMi{; MOCTAaHOBKA J1IAOOPATOPHBIX ONBITOB (3KCIEPUMEHTOB); HM3TOTOBJICHHE MAKETOB;
BBITTOJITHCHHUEC KOHTPOJIbHBIX pra)KHeHHfI.

[TpomesxyTounast arrecranus Mo Kypcy ®usnuka mpoBOIUTCS B CEIbMBIX Kilaccax, B (hopme
KOMILJIEKCHOW KOHTPOJIbHOW paboThl 1 pa3 B roJ B CPOKH, YCTaHaBIMBAEMbIC MeJarornyecKuM
COBETOM.

IIpomesxyTounas arrectanus 1o Kypcy «®usnka» npoBoaurcs B popMe HHTErPUPOBAHHOTIO
3ayera § Kiacce B cOOTBETCTBUH ¢ [lomoxkeHreM o Gopmax, MepHOANIHOCTH, MOPSIKE TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH M NPOMEXYTOUHOU arrectauuu oOydaronmxcsi MAOY «lllkoma Nely»
KI'O.

B 7 xnacce o6s13aTenbHO 715 BceX 00y4aroIUXcs U B 8 Kilacce Ipu BeIOOpe 00ydaromumMes
Uit cnaun npeamera «Pu3nKa» MPOMEXKYTOUHAs aTTeCTallds MPOBOIUTCS B (OpME HTOTrOBOM
KOHTPOJIbHOM paboThl B CPOKH, yCTAaHABIMBAEMBIE I1€JarOTHYECKUM COBETOM.

B cinyuae npoBenenus BeceHHei ceccun BIIP mo o0miecTBo3HaHUIO, pe3yJbTaThl €€
BBINOJIHEHUS! IPUPABHUBAIOTCS K TPOMEKYTOUHOM aTTeCTaIlK [0 Kypcy

TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Koau4vecTBO 4acoB D IEKTDORHELE
Ne | HaumeHoBaHme JlaGoparopH (un (l)p(I))Bble)
n/ | pa3eyioB U TeM Bcer  Kourtpoubn pie / o pA30BATEIBHEIS
1| NPorpamMmbl 0 ble padoThI NPAKTHYECKHU
pecypchl
e padoThI
Pa3nes 1. ®dusnka u ee posib B IO3HAHUM OKPY/KAIOLIEro MUpa-
PUsIKA — HAVK bubmuoreka [{OK
1.1. 3 yKao 2 0 1 https://m.edsoo.ru/7f413
pupoJie 1ce
PUsHIECKILe bubmuorexa [{OK
1.2. 2 0 1 https://m.edsoo.ru/7f413
BEJIMYUHBI 1ce
EcrecTBeHHOHAay4YH bubmuotexa [IOK
1.3. b1 MeTOx 2 0 0 https://m.edsoo.ru/7f413
TMO3HAHUSA 1ce
Hroro 1o pasueny: 6 2
Pa3znea 2. IlepBoHayasibHbIe CBeJCHUS 0 CTPOCHUH BellleCTBA
21 Crtpoenue 1 0 1 bubnuoteka [JOK
" BemecTBa https://m.edsoo.ru/7f413



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

1ce

JBmxenue u

but6mmoreka [IOK

2.2. B3aHMOJICHCTBHE 2 0 0 https://m.edsoo.ru/7f413
YaCTHII BEIECTBA 1ce
ArperaTHble bubnuorexa [JOK
2.3.  coCTOsSHHS 2 1 1 https://m.edsoo.ru/7f413
BEIECTBA 1ce
Hroro no pazueny: 5 1
Pa3nen 3. /IBu:xeHHe U B3auMoO/ielicTBUE TeJl
MexaHu4deckoe bubmorexa LIOK
3.1 3 0 1 https://m.edsoo.ru/7f414
IBIDKEHHUE
736
VIHEDLISL. Macca bubnunoreka LIOK
3.2. PHHA, ’ 4 1 2 https://m.edsoo.ru/7f414
IUIOTHOCTD
736
bubnunoreka LIOK
3.3. | Cuia. Buas! cu. 14 2 1 https://m.edsoo.ru/7f414
736
Hroro nio pazgeny: 21
Pa3neu 4. /laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
JlaBreHue.
H;f;i?;j bubnunoreka LIOK
41, " 3 0 1 https://m.edsoo.ru/7f414
TBCpl[I:IMI/I TCJI1aMU, 73 6
JKUIKOCTSIM U -
rasam
Tasrenme bubmmoteka IIOK
4.2. T 5 1 0 https://m.edsoo.ru/7f414
JKHIKOCTH 736
AmmochepHoe bubmmoteka IIOK
4.3. p 6 0 0 https://m.edsoo.ru/7f414
JaBJIEHNE
736
i;m;mlii U rasa bubnuoreka [{OK
4.4. JIKOC 3 7 1 2 https://m.edsoo.ru/7f414
Ha IOTPY>KEHHOE B 736
HHUX TEI0 T
Hroro no pazneny: 21
Pa3nea 5. PaGora n MOIHOCTD. JHeprus
PaGota i but6mmorekxa [IOK
5.1. 3 0 1 https://m.edsoo.ru/f2a0c
MOIIHOCTD
afe
MpocThie but6mmorexa [IOK
5.2. p 5 0 0 https://m.edsoo.ru/f2a0e
MeXaHU3MBI
426
Mexannaeckas but6mmoreka [IOK
5.3. © ec 4 1 0 https://m.edsoo.ru/f2a0c
SHEPTUs
e32
Hroro mo pazzeny: 12
_ PesepBHOE BpeMst 3 - -
OBIIEE KOJIMYECTBO
YACOB I10 68 6 12

[TPOI'PAMME:



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0cafe
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0e426
https://m.edsoo.ru/f2a0ce32
https://m.edsoo.ru/f2a0ce32

8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue (EdpoBbIC)
E/ EaiI;eHOB U TeM Becer  KouTpoubn JIaGoparTopn S —
porpamMmmsI 0 ble padoThI ble padoThI pecype

Pa3pen 1. TenioBblie IBJICHUSA
Crpoenue u bubmuorexa [JOK

1.1. cBoiicTBa 7 1 0 https://m.edsoo.ru/f2a0ea
BEIECTBA ca
TelIoBbIe bu6nmmoreka [IOK

1.2. 21 1 4 https://m.edsoo.ru/f2a0f5
MPOIIECCHI ha

Hroro mo pazueny: 28

Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNeKTpUYECKUe
3apsibl. bu6nmoreka LIOK

2.1. 3apshkeHHBIC 7 1 0 https://m.edsoo.ru/f2a0f7
Tena U uX 04
B3aHMOJICHCTBHE
[TocTossHABII bubnuorexa [IOK

2.2. DJEKTPUYECKHI 21 1 6 https://m.edsoo.ru/f2a0fd
TOK 8a
MArHITHELE bubnunoreka LIOK

2.3. 6 1 1 https://m.edsoo.ru/f2a101
SIBJICHUS 5o
DNeKTpOMaruHuTH buGnuorexa LIOK

2.4. 3 0 0 https://m.edsoo.ru/f2al10c
ast MHTYKIIAS 33

Hroro no pazneny: 37

Pe3epBHOE BpeMms 3

OBIIEE

KOJIMYECTBO

YACOB I10 68 S 11

ITPOI'PAMME:

9 KJIACC

KounuectBo yacos DJIeKTPOHHbIE

Ne HanmenoBanme

n/  pa3gesioB H TeM Becer  KoHTpoabH JlaGopaTopn (ungpposvic)

11 nporpaMmal 0 ble pa%on)l ble pzﬁiong o0pasosateLHLIe

pecypchbl

Pa3nen 1. Mexannuyeckue siBJeHHs
MexaHndeckoe BuGmuotexa LIOK

1., ABpReHHe 1 10 1 2 https://m.edsoo.ru/f2a10c
CIIOCOOBI €ero 33
OIMCaHMS =<
Bzaumopeiicteue bubmorexa HOK

1.2. 20 1 2 https://m.edsoo.ru/f2a10d
Ten a2
3AKOHLL bubmuorexa [JOK

1.3. 10 1 1 https://m.edsoo.ru/f2a104
COXpaHEHUs oc

Hroro mo pazueny: 40



https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0eaca
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f5ba
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0f704
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a0fd8a
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a1015e
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10c3a
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a10da2
https://m.edsoo.ru/f2a104ec
https://m.edsoo.ru/f2a104ec

Pa3gen 2. Mexanndeckue KoJjeodoa

HUSA U BOJIHbI

Mexanuueckue 7
KoseOaHus
Mexanunueckue 8
BOJIHBI. 3BYK

Hroro no pazueny: 15

Pa3znen 3. DiieKTpOMarHuTHOE 110

0 2

JI€ U DJICKTPOMATrHUTHBLIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f2al111
6¢

bu6mmoreka [IOK
https://m.edsoo.ru/f2al114
fa

ONEeKTpOMarHuTH Butmorexa [IOK

31, °° oz 1 6 1 1 https://m.edsoo.ru/f2alla
AJIEKTPOMArHUTH 90
bIC BOJIHBI =

Hroro no pazueny: 6

Pa3znea 4. CBeToBbIC SIBJEHUS
3aKOHbI bubmuorexa [JOK

4.1. pacnpocTpaHCHUs 6 0 0 https://m.edsoo.ru/f2allb
cBeTa b2
JInH3BI bubmuorexa [JOK

4.2. ¥ ONTHYECKHE 6 1 2 https://m.edsoo.ru/f2al118
IPUOOPHI 06
Paznoxxenue bubnuorexa [JOK

4.3. 06eoro csera B 3 0 0 https://m.edsoo.ru/f2a119
CIIEKTP 6e

Hroro o pazgeny: 15

Pa3nea 5. KBaHTOBBIE SIBJIEHUA
Ucnyckanue u bubnnoreka [JOK

5.1. mornomeHue 4 0 1 https://m.edsoo.ru/f2a120
CBETa aTOMOM 80
CrpocHie bu6mmoreka [IOK

5.2. 6 0 0 https://m.edsoo.ru/f2a123
aATOMHOTO Si7pa fa
oq bu6nmoreka [JOK

53, 7 /ICPHPIC 7 1 2 https://m.edso0.ru/f2a0f8
peakuu 94

Hroro no pazneny: 17

Pa3nea 6. [loBTopuTe1bHO-00001IaI0IM I MOAYJIb

IToBTOpenue n
000011IEHNE
coJiepKaHus 9
Kypca pu3uKu 3a

7 —9 kiacc

6.1.

HWroro no pazneny: 9
OBILIEE

KOJIMYECTBO

YACOB I10

[TPOI'PAMME:

102

bu6mmorexa [IOK
https://m.edsoo.ru/f2a121
a2



https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a1116c
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a114fa
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11a90
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11bb2
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a11806
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a1196e
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a12080
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a123fa
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a0f894
https://m.edsoo.ru/f2a121a2
https://m.edsoo.ru/f2a121a2

YYEBHO-METOJANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

- Ousuka, 9 kmacce/ Iepeimkun A. B., 'ythuk E. M., O0mecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AknmonepHoe obmiectBo «M3aarensctBo «IIpocBerenme»

- O®wusuka, 7 kmacce/ [epeimkun A. B., I'yrauk E. M., O0mecTBO ¢ orpaHn4eHHOMA
OTBETCTBEHHOCTHIO «/[PODA»; AknmonepHoe obmiectBo «M3marenscTBo «lIpocemienne»

- ®usuka, 8 knace/ Ileppimkua A. B., I'ytauk E. M., O0mecTBo ¢ orpaHuYeHHOMN
OTBETCTBEHHOCTHIO «/[PODAY»; Akmoneprnoe obmiectBo «M3natenbeTBo «IIpocBemnieHuey

METOANYECKHUE MATEPHUAJIBI JIUIS1 YUUTEJIA

- [Mepprmkua A. B. ¢wusuka 7 wimacc. Y4eOHUK miisg  0O0IIeoOpa3oBaTEIbHBIX
yupexnenuit. M.: Ilpoda. 2011

- Jlykammk B. H. cOopHuk BompocoB u 3amady mo ¢usmke. 7 — 9 i — M.:
[Tpocsemenue, 2010. -192c.

- [leppimkun A. B. ¢usuka 8 wiacc. YdeOHuk A 00I1e00pa3oBaTENbHbBIX
yupexaenuit. M.: Ilpoda. 2011

- Kupuk JI. A. ¢usuka — 8. Pa3HOypoBHEBBIE CaMOCTOSTENbHBIE U KOHTPOJbHBIE
pabotsl. — 8-¢ m3ganue. -M. MJIEKCA. 2013.

- AcraxoBa T. B. ¢usuka 8 kmnacc. Jlabopatopusie pabora. KoHTponpHbIE 3agaHUs. —
Caparos: Jluneit, 2014.

- «KoHnTponsHo — m3mMepuTenbHble Marepuaisl. Pusuka. 8 ximacc/ Coor. H. W. 3opuH.
— 2e u3n., nepepad. — M.: BAKO, 2013

- Mapon A. E. pusuka.8 xmacc: yueOHo- Mmetogmueckoe mocooue/ A. E. Mapon. — M.
Hpoga, 2011. -123c.

- Kupuk JI. A. ¢uszuka — 9 pa3sHOYpOBHEBbIE CAMOCTOSTEIbHBIE M KOHTPOJIbHBIE
pabotsl. — 8-e uznanue. -M. MJIEKCA. 2013.

- Actaxosa T. B. ¢usuxka 9 knacc. JlaboparopHslie paboTta. KoHTposIbHbBIE 3ajaHUs. —
Caparos: Jluneit, 2014.

- «KoHTponbHO — u3MepurtensHble Matepuansl. @usnka. 9 knace/ Coot. H. U. 3opun.
— 2e u3n., nepepad. — M.: BAKO, 2013

- KoHTposbHBIE U camocTOsITEIbHBIE padoTHl N0 (hu3uke 9 Kinacc: K y yeoHnyk A. B.
[Teppimkuna, E. M. I'ytHUK «@u3uka 9 knacey/ O. U. I'pomiiea. — M.: M3garenscTBO «OK3aMen»,
2014

- Tectel o ¢usuke. 9 kiacc: k yueoHuky A. B. Ileppimkuna, E. M. I'yTHuk «Dusuka
9 knmaccy/ O. U. I'pomueBa. — M.: U3parenscTBO «OK3amen», 2010

- dusnka 9 xinacc. Temarnueckne TecTOBBIE 3amaHus I MoAroroBku Kk ['MA./ aBT.-
coct.: M. B. boiinenko, O. H. Mupomkuna. — Apocinasns: OO0 «Akanemus pa3Butus», 2014

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETHU
HUHTEPHET

1. bubmmoreka — Bce mo mpenmery «®Pusmkan. — Pexum  gocryna:
http://www.proshkolu.ru

2. BuaeoonsiTel Ha ypokax. — pexxum gocryma: http://fizika—class.narod.ru

3. Enunas xomnexkims 1mM@poOBBIX 00pa3oBaTeNbHBIX pecypcoB. Pexum mocryna:
http://school-collection.edu.ru

4. HHTepecHble MaTepualbl K ypokaM (H3HKH [0 TeMaM; TECTHI 110 TeMaM; HarJIsIHbIC

nocobus Kk ypoka. — Pexxum mocryna: http://class-fizika.narod.ru
5. [{udpossie 06pazoBaTenbHbIE PECYPCHI. - Peskum moctyma: http://www.openclass.ru



http://www.proshkolu.ru/
http://fizika–class.narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/

6 DNeKkTpoHHbIe Y4eOHHKH 110 pusuke. — Pexxum pocryna: http://www.fizika

7. I'azera «1 ceHTsOpsi» Marepuaisl o ¢usuke. http://archive/lseptember.ru/fiz
8
9

Anumanuu ¢pusndeckux o0nexToB. http://physics.nad.ru/
. Kusas pusmka: o0yvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
10.  ®dwusuka. ru/ http://fizika.ru/

11. ®u3nka B MIKOJE. JIEKTPOHHBIE YPOKU U TECTHL. [[BUXKEHHE U B3aUMOAECUCTBUE TEN.
JIBH>KEHME U CHITBI

12. dusuka B MIKOJIE. DJIEKTPOHHbIE YPOKM M TecThl. Pabora. MomiHOCTh. DHEprus.
I'paBuTanus. 3aKOH COXpaHEHUs YHEPTUHU.

13. ®dusuka B MIKOJE. ODJEKTPOHHbIE YPOKM M TecThl. MosekyispHas CTpyKTypa
marepuu. BHyTpeHHss sHeprus.

14. ®dusmka B mIKojE. DIEKTPOHHbBIE YPOKU U TECThI. DJIEKTpUUYECKHE 110Ji1. MarHUTHbIE
HOJISL.

15. ®u3rka B IIKOJE. DJIEKTPOHHBIE YPOKU U TECThI. DeKTpuueckuil Tok. Ilomyuenue u

nepeaaya EeKTPOIHEPIHH.
16. VYpoxku ¢uzuku Kupnmna u Medoaus . 10,11 xmacc.
17. Ypoku GU3uKU ¢ MpUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTUH. 7-9 KIIacChl.
18. Pecypcerr LHOK


http://www.fizika/
http://archive/1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://fizika.ru/

