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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO 0011IeT0 00pa30BaHMs COCTaBJIeHa HA OCHOBE MOJIOKEHUN U TpeOOBAHMIMA
K pe3yJibTaTaM OCBOEHHSI Ha 6a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHOM MmporpaMmsl, npeacTtaBieHHbix B ®I'OC 00O, a
Takke ¢ ydéroM ¢enepanpbHO paboyeil mporpaMmbl BocmuTaHus W KOHIENIMM TpemnojaBaHus Y4eOHOro mpeaMera
«DusuKay.

Copepxanne mporpaMmbl 10 (U3MKE HAMpaBlIeHO Ha (QOPMHUPOBAHUE E€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH
oOydJaronuxcsit ¥ OpraHu3alMi0 M3ydeHUs (PU3MKU Ha JEesATEIbHOCTHOM OCHOBE. B mporpamMme mo (Qu3MKe yUHUTHIBAIOTCS
BO3MOXXKHOCTH ydeOHOro mpenmera B peanmuzanuu TpeboBanuit PI'OC OOO K I1UIaHUPYEMBIM JIMYHOCTHBIM H
METaIpEeAMETHBIM PE3YJIbTaTaAM O0YUYEHUs, a TAKXKE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHusl.

[IporpamMma 1o (u3uKe yCTaHaBIMBAET paclpejaesieHue y4eOHOro maTepuana Mo rojaMm oOydeHus (1o Kiaccam),
IIpeJIaracT MPUMEPHYIO MOCIEA0BATEIIBHOCTD U3YUEHUSI TEM, OCHOBAaHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COJEpPKAHUS
U Y4€TE BO3pACTHBIX 0COOEHHOCTEN 00yUJaroIUXCsl.

[Iporpamma 1o ¢u3nke pa3zpadoTaHa € LEIbIO OKa3aHHWSd METOJUYECKON MOMOIIM YYUTEII0 B CO3JAaHUM pabdodeid
MPOrpamMMBbI 10 y4eOHOMY MPEAMETY.

®duszuka SABISETCS CUCTEMOOOPA3YIOUIUM JUJIsl €CTECTBEHHO-HAYyYHBIX YYEOHBIX NPEIMETOB, MOCKOJIbKY (U3NYECKUE
3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SBJICHHM, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (HU3UUECKOM reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO0 KapTHUHY MUpa, IPeIoCcTaBiseT HanOosee sICHble 00pa3lbl NPUMEHEHUS! HAYYHOTO
METO/1a MO3HAHMS, TO €CTh CIIOCO0A MOJYYEeHHSI IOCTOBEPHBIX 3HAHUN O MUpE.

Opna u3 rIaBHBIX 3a4a4 (pU3MYecKoro oOpa3oBaHUs B CTPYKType 00IIero oOpa3zoBaHUs COCTOMT B (hOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH U MHTEpeca K HayKe Y O0yJaroluxcsl.

N3yuyenne ¢u3ukun Ha 0a30BOM ypOBHE IMpEAIojaraeT OBJQJCHHUE CIEAYIOIIUMH  KOMIIETEHTHOCTSMH,
XapaKTEepU3yIUIMMH €CTECTBEHHO-HAYYHYI0 IPAMOTHOCT:

e HAy4YHO OOBACHSTH SIBJICHUS;
* OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIETOBAHMS;



e UHTEPIPETUPOBATH JIAHHBIE U UCIIOJIb30BATh HAyUHbIE J10KA3aTEIbCTBA ISl OJyUYE€HUS BHIBOIOB.
[lemn wm3ydeHuss pu3Mku Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeaesieHbl B KoHIenmmu mpemnoaBaHus

yaeOHoro mpeamera «Ddu3uka» B oOpa3oBaTenbHBIX OpraHm3anusx Poccuiickoit Denepanmu, peaanu3yONIdX OCHOBHBIE
o01eo0pazoBareNbHbIe MPOrpaMMBbl, yTBEpKIEHHON pemenueM Komnmerun MuHuctepcTBa mpocselieHuss Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K-4BH).

Heau nzyvyenus pusnkm:

e IpUOOpPETEHHE WHTEpPEca M CTPEeMJICHHS OOy4alouuxcsi K HAydYHOMY HW3YYCHHIO TMPHPOMBI, pa3BUTHE HX
MHTEJJIEKTYyaJIbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEI;

e pa3BUTHE TMPEACTABICHUM O HAyYHOM METOJI¢ MO3HaHMS M (OPMHUPOBAHUE HCCIEIOBATEIBCKOTO OTHOIIEHUS K
OKPYKAIOIIUM SIBJICHUSIM;

e popMHUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yUYCHUS] OCHOB CTPOCHHUS MaTepuu U (yHIaAMEHTATBHBIX
3aKOHOB (PU3HKHU;

 hopMUpOBaHKE TTPEACTABICHUM O POIN (PUZUKU JJI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX chepax Oyayiien mpodeccuoHanbHOM JesTeIbHOCTH, CBA3aHHON C (PU3UKOMH,
MOJITOTOBKA K JaJibHEHIIeMy 00y4eHHIO B ’TOM HalpaBIICHUU.

JlocTrkeHue STUX 1ieJie mporpamMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHHsl 00ECTIeUMBACTCS

pELIeHUEM CIEIYIOIUX 3a4a4:

e MPUOOPETEHNE 3HAHUI O JTUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKUX, TEIUIOBBIX, AIEKTPUUECKUX, MATHUTHBIX
Y KBAaHTOBBIX SIBJICHUSAX;

e IPUOOPETEHNE YMEHUI OMUCHIBATh U OOBSICHITH (PU3UYECKUE SIBJICHUS C UCTIOJIb30BAHUEM MOJYYEHHBIX 3HAHUM;

e OCBOCHUE METOJIOB PEIICHUS MPOCTEUIINX PacUETHBIX 3aJ1au C UCIMOIb30BaHUEM (DPU3UYECKUX MOJENICH, TBOPUECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

epa3BUTHE YMEHHWN HAOMIOIaTh TPHUPOIHBIC SBICHUS W BBIIOJHITH OMBITHI, JAa0OpaTOpHbIE pabOTHl U
AKCTIEPUMEHTATILHBIC CCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOCHUE TPUEMOB PaboOThl ¢ MHpOpMaIel (U3NUECKOTO COJIepKaHUsI, BKJIIOUass UH(POPMAIMIO O COBPEMEHHBIX
JOCTUKEHUSIX (DU3UKHU, aHATIU3 U KPUTHUYECKOE OlIEHUBAaHNE UH(POpMAIIUH;



*3HAKOMCTBO €O cdepamMu MpodeccHoHANBHON AEITeTbHOCTH, CBS3aHHBIMH C (DU3WKOH, M COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIl YpOBEHb) Ha ypOBHE OCHOBHOTO 0OIIero odpasoBaHus OoTBOAUTCS 238 uacoB: B 7

Kjacce — 68 yacoB (2 yaca B He/el0), B 8 kiacce — 68 yacoB (2 yaca B Hezleno), B 9 kitacce — 102 yaca (3 yaca B HEJIEIIO).

[Ipemyaraemeiii B mporpamme mo ¢GuU3NKE TEpeueHb JTa00paTOPHBIX padOT W OIBITOB HOCHUT PEKOMEHIATEIhHBIN
XapaKTep, YUUTEIb JelIaeT BEIOOP MPOBEACHUS JTAOOPATOPHBIX Pa0OT M OMBITOB C YUETOM MHAMBUAYATHLHBIX OCOOCHHOCTEH
00yJaromuxcsi, CUcKa SKCIEPUMEHTANBHBIX 33IaHUH, MTpeIjiaraéMbIX B paMKaX OCHOBHOTO TOCY/IapCTBEHHOTO 3K3aMeHa 0
buzuke.



COIEP KAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka v eé posib B NO3HAHUM OKPYKAIOIIEro MUpPA.

®u3nka — Hayka o npupoje. ABneHus nmpuponbl. OU3NUECKUE SBJICHUSA: MEXaHUYECKUE, TEIJIOBBIE, SJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznueckre BenMMuMHBL. M3Mepenue duznveckux BeauuuH. Dusndeckue npuOopsl. [lorpemrHocTs HU3MEpEHUi.
MexayHapoaHasi cUCTEMa €/IMHULL.

Kak ¢usuka u npyrue ectecTBEHHbIE HAYKH U3Yy4arOT NpUpoay. EcTecTBeHHO-HAy4UHBI METO/I MMO3HAHUS: HAOII0ACHHE,
MIOCTAaHOBKAa HAyYHOT'O BOIIPOCA, BBIJBUKEHUE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE T'MIOTE3, OOBICHEHHE HAOII01aeMOT0
apyeHus. Onucanue GU3NUECKUX SIBJICHUH ¢ IOMOIIbIO MOJIENIEH.

Hemoncmpauuu.

1. MexaHu4eckue, TEMIOBbIE, YJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue NpuOOPHI U NPOLEaYpa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Onpenenenre UEHbI ASIEHUS MIKalIbl H3MEPUTEIBLHOTO MpHOopa.

N3mepenne paccTosHUM.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO TeEJA.

Onpenenenue pa3MepoB MaJbIX TEJ.

N3mepenne Temneparypbl IpyU MOMOIIM KUJIKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPHI.

IIpoBeneHne UCCIEIOBaHUA MO MMPOBEPKE TMIOTE3Bl: JAIBHOCTD MOJETA IIAPUKA, ITYLIEHHOTO TOPU30HTAIBHO, TEM
OonblIe, 4eM 0OJIbLIE BBICOTA MTyCKa.

Paszpnes 2. [lepBoHayaibHbIe CBEACHUS 0 CTPOCHUH BeleCTBA.

CrtpoeHue BemecTBa: aTOMbI M MOJIEKYJIBL, X pa3Mepbl. ONBITHI, JOKa3bIBAKOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.
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JIBrkeHue yactull BemiecTBa. CBA3b CKOPOCTH JIBMKEHHUSI YacTHI] C TemIepaTrypol. BpoyHOBckoe nBuxkeHHE,
muddysus. BzanmoaelicTBre 4acTUIl BEIIECTBA: IPUTHKCHUE M OTTATKUBAHHE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, >KUJIKOCTEH M TBEPABIX (KpUCTAIIMYECKUX) Ted. B3aumocBsizb
MEXIy CBOMCTBAMU BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKECHHS.

2. Habmonenue nuddysumn.

3. HaOmronenue siBneHuid, 00BICHSIONIMXCS MPUTSKEHUEM WJIH OTTAJIKUBAHUEM YaCTHII BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOoIb30BaHUEM (GoTorpaduii).

2. OnBITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl 1O OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3gen 3. JIBH:KeHHEe H B3aUMOJAEHCTBHE TeJl.

Mexannueckoe [BHXeHUE. PaBHOMEpHOE U HepaBHOMepHoe nABmxkeHHe. Ckopoctb. CpemHsisi CKOPOCTh HpH
HEPaBHOMEPHOM JIBHKEHUU. PacuéT myTu U BpeMEeHU JBUKCHUS.

SBnenue nHEepuMU. 3aKOH MHEpPUMH. B3anMoaeicTBUE TENl Kak NMpUYMHA U3MEHEHHUsI CKOPOCTHU ABMXKEHUA Tell. Macca
KaK Mepa HHepTHOCTH Tena. [[1oTHocTh BemecTBa. CBSA3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBRA.

Cuita Kak xapakTepucTuKa B3aumojnencTBusa Ten. Cuiia ynpyroctd u 3akoH ['yka. M3MmepeHuwe cuiibl ¢ MOMOIIbIO
IuHaMoMeTpa. SIBjaeHue TATOoTeHUss W cuia Tsokectd. Cuiia TsbKeCTH Ha Jpyrux IutaHetax. Bec Tema. HeBecoMocTs.
CrioxeHune CHJl, HallpaBJICHHBIX IO OJHOU IpsAMour. PaBHoaeincTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHUS U TPEHUE
Mokos. TpeHue B IpUpOJIe U TEXHUKE.

Jemoncmpayuu.

1. HabnrogeHne MexaHMYeCKOTO BWKECHUS TeNa.

2. V3MmepeHune CKOPOCTH MPSMOIMHEHHOTO JIBUYKEHUS.

3. HaOGnroneHue siBJ€HUS UHEPIIVH.



4.
5.
6.

HabutoieHne n3MeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHEeHHE Macc IO B3aUMOJICHCTBUIO TEIL.
CrnoxxeHue CHJl, HallPaBJICHHBIX 110 OJTHOM IIPSIMOA.

Jlabopamopnwie pabomol u onvimol.

1.

vk W

OrnpeneneHrue CKOPOCTH PaBHOMEPHOI'O JBMKEHHUS (IIapUKa B KUJIKOCTH, MOJACIH AJIEKTPUUECKOTO aBTOMOOUIIS U
TaK jajee).

Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS OpyCcKa WM IIapUKa MO HAKJIIOHHOM MJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPAOTO Tea.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsDKEHUS (Jleopmaiiuu) npy>KUHbI OT MPUITOKEHHON CHUITBIL.

OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHHS OT Beca Tella U XapaKTepa CONMPUKACAIOIINUXCS
ITOBEPXHOCTEN.

Paspneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra3oB.

Hasnenne. CriocoObl YMEHBLICHUS U yBEJIMUYEHUS JaBiieHus. JlaBineHue raza. 3aBUCUMOCTb JaBJICHUA ra3a OT 00bEMa,
temnepatypsl. [lepenayua naBieHus: TBEPAbIMHU TEIAMHU, )KUAKOCTAMM U razaMu. 3akoH [lackains. [THeBMaTHUeCKuEe MaIIVHBI.
3aBUCHUMOCTH JIaBJICHUS KMJKOCTH OT TiyOuHbl. ['mapocratuueckuil napanokc. Coobmaromuecs cocyasl. ['napaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emumn u armocepHoe paaBieHue. lIpuunHBI CylecTBOBaHMS BO3AYIIHONW 000704kH 3emiu. OmnbIT
Toppuuennu. U3mepenue atMmocepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JleficTBUE KMAKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teso. BeITamkuBaromias (apxuMenoBa) cuja. 3akoH Apxumena.
[TInaBanue Ten. Bo3ayxoruiaBaHue.

Hemoncmpauuu.

1.

2
3.
4

3aBUCUMOCTb JIABJICHUSI Ta3a OT TEMIIEPATYPHI.
ITepenaua qaBiIeHUS )KUIKOCTBIO M Ta30M.
Coobmrarouecs: CoOCy/bl.

I'mppasiueckuit mmpecc.



[IposiBnenue aeiicTBus aTMOC(HEPHOTO JaBIICHHUS.
3aBUCHUMOCTH BBITAIKHBAIOMICH CHIIBI OT 00BhEMA OTPYKEHHOHN YaCcTH TeJa U TNIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITATKHBAOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

© N o

VYcnoBre miaBaHMs TEN: TUIABAHHWE WJIM MOTPYKEHUE TEJl B 3aBUCUMOCTHM OT COOTHOIIEHHUS IIOTHOCTEN Tela U
AKUJTKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIC OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YAaCTH TeJa.

2. OmnpenesieHNE BBITAIKUBAIOIIEH CHUIIbI, ICUCTBYIOIIECH HA TEJO, TOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CUIIbI, ACHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT MAaCChI TEIa.

4. OmBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIIKMBAIOIICH CHIIBI, IEUCTBYIONIECH Ha TEJIO B KHUIKOCTH, OT 00bEMa

MOTPYKEHHOU B )KUJAKOCTh YACTH TEJIa U OT IUIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U ONIPEAECTICHHUE €€ TPY30IOABEMHOCTH.

Pazgen 5. PaGora u MOIIHOCTB. JHEprus.

Mexanuudeckasi pabota. MOITHOCTb.

[IpocTbie MexaHW3MBbI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuno paBHOBecus pwiuara. [IpumeHeHue mnpaBuia
paBHOBecHs pbluara kK 0J0Ky. «3o0si0T0€e npaBuiao» MexaHnuku. KIIJ[ mpocTeix Mexanu3aMoB. [IpocTeie MeEXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckasa sHepruss. KuHetmueckas W mnoTeHuManbHas sHeprud. lIpeBpaiieHue OJHOro BHIA MEXaHUYECKOU
SHEPIruM B APYroi. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Ompenenenue pabOTHI CHIIBI TPEHUS MIPU PABHOMEPHOM JBUKCHUH TeJla 10 TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBaHue yciiOBUM PAaBHOBECHS phlUara.

3. Msmepenue KII/] HaKTOHHOW MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHECHUSI MEXAHUUYECKON SHEPTHUH.



8 KUIACC

Pa3gea 6. TenioBbIe ABJIeHHS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO--KHHETHYECKONM TEOpUU CTPOEHMs BelecTBa. Macca U pa3Mepbl aTOMOB H
MoJieKyJ. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOU TEOPHUHU.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BemiecTBa. Kpucrammmdeckue W amopdHBIE Tena.
OObscHEHHE CBOWCTB Ta30B, >KMJIKOCTEH W TBEPIABIX TEN HA OCHOBE MOJOXKEHUH MOJIEKYJISPHO--KHHETHYECKOW TEOPHH.
CmaurBaHUE M KaOWJUISIPHBIE ABJIEHUS. TEII0BOE pacIMpeHre U CHKaTHeE.

Temneparypa. CBs3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBIXKCHHs 4yacTull. BHyTpenHnsisi sHeprus. CrocoObl
W3MEHEHHSI BHYTPEHHEH SHEpPruu: TEIUIOoNepeaadya U COBEpIIeHHEe paloThl. Buuabl Teronepenayu: TEMIOMPOBOIHOCTb,
KOHBEKIINS, U3ITYYCHHUE.

KonuyectBo TemnoThl. YaenbHas TEMJIOEMKOCTh BellecTBa. TermIooOMEeH W TEIUIOBOE pPaBHOBECHE. YpaBHEHHE
TersioBoro Oananca. [lmaBieHne u  OTBepAECBaHUE KPUCTAUIMYECKUX BELIECTB. YENbHAs TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u kouaeHcarusi. Hcnapenue. Kumenue. VYaenbHas TeminoTa mapooOpa3oBaHus. 3aBHUCHUMOCTb
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHMUS.

BrnaxHocTts Bo3myxa.

DHeprus TOIJIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[TpuHmmmner padoTtel TeroBsix aBuratencit KITJ[ TermoBoro npuratens. TerioBble ABUTATEIN U 3alllUTa OKPYKAIOIICH
Cpenpl.

3aKOH COXPAHEHHUS U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHSI.

2. HaGmonenue muddysun.

3. HaOGnronenue siBjeHUN CMauuBaHUS U KalTWJUISIPHBIX SIBJICHUH.

4. HalmroieHne TerioBOro pacimpeHus Tel.

5. V3MeHeHue naBieHUs ra3a Mpu U3MEHEHUU 00bEMa M HarpeBaHUU WIIH OXJIXKICHUH.



6. IlpaBuna nu3MepeHus TeMIEepaTyphl.

7. Bugel Tennonepenayu.

8. OxJaxaeHue mpu COBEPIICHUHN pabOTHI.

9. HarpeBanue npu coBepiieHUH paOOThl BHEITHUMH CHJIAMHU.

10. CpaBHEHHE TEINIOEMKOCTEN pa3IMYHbBIX BEILIECTB.

11. HaOnronenne kumeHus.

12. HabnrogeHne mocTosSTHCTBA TeMITepaTyphl MPHU TIIABJICHUH.

13. MoJiesu TEeIJIOBBIX ABUTaTEIICH.

Jlabopamopnwie pabomul u onvimol.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MPUTSHIKCHHS.

OnbITHI O BRIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITel IO HAOIOACHUIO TETNIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TE.

OrnpenesneHue JaBICHUS BO3IyXa B OaJIOHE HITTPHUIIA.

OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa U HarpeBaHUs WJIN OXJIAXKICHHUS.

IIpoBepka THUIOTE3bl JIMHEHHON 3aBHCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUUYECKOM TpyOKe OT

TeMmepaTyphbl.

HaOnronenune naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TEIUIonepeiaund U padoThl BHEIITHUX CHIL.

8. HccnenoBanue siBiICHUS TEINIOOOMEHA ITPH CMEITMBAHUHN XOJIOAHOM M TOPSYEH BOIBI.

9. OmpeneneHue KOIMMYECTBA TEIUIOTHI, IOJYYCHHOTO BOJOM MpHU TEIJIOOOMEHE C HAarpeThiM MeETaUTMYeCKUM
LAJIMHIPOM.

10. OnpeneneHne yaenbHON TeMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npolecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3/yXa.

13. OnpenenieHne yaeabHOM TEIIOTHI IUIaBJICHUS JIbJa.

Paznen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS.
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Onextpuszanus Ten. JIBa poja 2IIEKTPUYECKUX 3apsaoB. B3ammopnelicTBue 3apspKeHHBIX Ten. 3akoH Kynona
(3aBHCHMOCTD CHJIbI B3aUMOJCHCTBUS 3aPSKEHHBIX TEJ1 OT BEIMUUHBI 3apsAJI0B U PACCTOSHUS MEXKIY TEJIaMu).

Onextpuyeckoe mnosie. Hanpsyk€HHOCTh 3nekTpudeckoro mnosid. [IpuHIMN Cyneprno3uiuy 3JIEKTPUYECKHX IMOoJdei (Ha
KayeCTBEHHOM YpPOBHE).

Hocurenu »sieKTpHuYecKuX 3apsaoB. OJEMEHTapHbId dnexkrpudeckuid 3apsa. Crpoenme artoma. lIpoBogHukm wu
JTURJIEKTPUKHU. 3aKOH COXPaHEHHUS JIEKTPUUECKOTO 3apsa.

ONEKTPUYECKUM TOK. YCJIOBHUSL CYIIECTBOBAHMS SJECKTPUUECKOTO Toka. McTouHMkM mocTostHHOro TOKa. JlecTBus
AIEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMUYECKOE, MATHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onextpuyeckasd wnenb. Cuna Toka. OlleKTpuueckoe HampspkeHue. COnpOoTHBIIEHHE IIPOBOJHUKA. Y IEIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH Oma J1s yyacTka nend. [locienoBarensHoe U mapamieabHOE COSIMHEHNE ITPOBOIHUKOB.

Pabota W MOIIHOCTH 3JIeKTpHYecKOoro TokKa. 3akoH Jxoyns—JleHma. OnexkTpuyeckue LHeNd W MOTPeOUTENH
ANEKTPUYECKOU d3HEepruu B ObITy. KOopoTKkoe 3ambIkaHueE.

[TocTostHHBIE MarHUTHL. B3anMoAeiCTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe noje. MarHuTHoe noje 3eMiu U €ro
3HAYEHHE I KU3HU Ha 3emiie. OnblT Dpcrena. MarHuTHOE I0JI€ JIEKTPUYECKOro ToKa. [IpuMeHenue 31eKTpOMarauToB B
TeXHUKe. J[eMCTBME MAarHUTHOTO MOJS HAa IPOBOJHUK C TOKOM. DJEKTPOJABHUIATENb IOCTOSHHOIO TOKa. Mcrons3oBaHue
ANEKTPOABUTATEIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apazes. fABnenue anekTpoMarHuTHON nHAYKIMK. [IpaBumo Jlenua. Dnexkrporenepatop. CrnocoObl MOIyYEHUs
AIIEKTPUYECKON SHEPTUU. DIEKTPOCTAHLIMN Ha BO30OHOBIISIEMbBIX HCTOUHUKAX SHEPTUU.

Jlemoncmpayuu.

DIIeKTpU3aLUS TEIL.

JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE DIIEKTPOCKOIA.

DnekTpocTaThyecKass UHAYKIIUS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3apSI0B.

[IpOoBOIHUKY U TUBIEKTPHUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.
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8. MCTOYHMKHM MOCTOSTHHOIO TOKA.

9. JleHCTBUS JIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B HKHUJKOCTH.

11. ['a30BBIU pa3psia.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHne 3JIeKTPUIEeCKOTro HAMPSKEHUST BOJTBTMETPOM.

14. Peoctar u Mara3suH CONPOTHUBIICHUM.

15. B3anmoeicTBrE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeNICHUs] MOJFOCOB MarHuTa.

17. MonenupoBaHME MATHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.

18. OnmbIT DpcTena.

19. MarHuTHOE MoJIe TOKA. DJIEKTPOMATrHUT.

20. /leiicTBME MArHUTHOTO TOJI HA MPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEb TOCTOSTHHOTO TOKA.

22. MccnenoBanue ABIECHUS AIEKTPOMArHUTHON MHTYKIIVH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITel IO HAOIIOACHUIO JICKTPU3ALMH TEJI UHIYKIIUEH U MTPU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS JIEKTPUIYECKOTO MOJIS HA MPOBOJHUKHU U TUIJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.

N3MepeHne u peryinpoBaHue CUJIbI TOKA.

N3MmepeHue u peryJiupoBaHUE HAMIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSIKCHUS HA
pe3ucTope.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JJIEKTPUYECKOIO COIIPOTUBIICHHS MPOBOJHUKA OT €0 JJIMHBI, IUIOLIAAH
MONEPEYHOr0 CEYEHMS U MaTeprara.

[IpoBepka npaBuIIa CI0KEHHS HANPSYKEHUN MIPU MOCIEA0BATEIIbHOM COETMHEHHUH JIBYX PE3HCTOPOB.

IIpoBepka npaBuiIa JUIsi CUIIBI TOKA MPU MapaJuIEIbHOM COEIMHEHUN PE3UCTOPOB.

Omnpenenenne pabOTHI JIEKTPUUIECKOTO TOKA, UIYIETO YepE3 PEIUCTOP.

OnpeneneHre MOIMHOCTU AJIEKTPUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTY CUIIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAIPSDKEHHS Ha HEM.

Onpenenenue KIIJ[ HarpeBaTesns.

HccenenoBanre MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MAarHUTOB.

N3y4yeHre MarHuTHOTO TMOJIsl HOCTOSIHHBIX MarHUTOB MPU UX OObEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne nericTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITHI, 1€MOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbI B3aUMOJIEUCTBHUS KAaTYIIKH C TOKOM M MarHuTa OT CHJIbI TOKAa U
HaIpaBJICHUS TOKA B KaTYIIKE.

N3yuyenue AeiCTBUS MarHUTHOT'O TOJISL HA IPOBOJHUK C TOKOM.

KoHncTtpyunpoBanue 1 n3ydenue paboThl 2JIEKTPOIBUTaTES.

N3mepenne KII/] anexrpoaBuraTeIbHON yCTaHOBKH.

OnbITbl MO KCCIEIOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM MHIYKLUMH: MCCIECJOBAHUE W3MEHEHH 3HAYeHUs U
HaIpaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Paszpnes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe nBmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOIO JIBUKEHUS.
PaBHOMepHOE TpsiMOIMHENHOE JIBH>KeHUE. HepaBHOMEpHOE mpsiMOJIMHENTHOE ABMKeHHE. CpeHsis 1 MTHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKCHUHU.

Yckopenune. PaBHOycKOpeHHOE NpsMoJiHeHoe IBmkeHue. CBoooiHoe najgenue. OnbiThl [Nanuies.



PaBHOMepHOE JnBHXKEHHME TO OKpyx)HOCTH. llepron u wacrora oOpamieHus. JlunediHas u yrioBas CKOPOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.
ITepBe1it 3akon HeroToHa. Bropoit 3akon Herotona. Tpetuii 3akoH Hetotona. [IpuHnmn cyneprno3uunu cus.
Cuina ynpyroctu. 3akoH ['yka. Cunna TpeHus: cujia TPEHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTUe BUABI TPEHUS.
Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHE CBOOOHOTrO MnajeHus. [Ipmxkenue manet Bokpyr ComHia.
IlepBas kocMHu4decKass CKOpocTb. HEBECOMOCTD U Meperpys3KH.
PaBHOBecre maTepuanbHOl TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena € 3aKPEIIEHHOW OCHIO
BpaiieHusa. MomeHt cuibl. LIeHTp TsxecTu.
Nmnynbece Tena. U3Menenne umiynbca. IMmynbe CHITbl. 3aKOH COXPAaHEHUSI UMITYJIbca. PeakTUBHOE IBUKEHUE.
Mexanudeckass pabota W MOIIHOCTh. PaboTa cui TSKECTH, YNPYroctd, TpeHus. CBsi3b JHEPruud U PadOTHI.
[TorenuuanbHass BSHEprusi Tena, MOAHATOrO HAJ MOBEPXHOCTBIO 3eMiM. lloTeHImanbHasi SHEpPrus CKaTOM NPYKUHBIL.
Kunernueckas sHeprus. Teopema 0 KHHETUYECKON SHEPTUH. 3aKOH COXPAHEHNSI MEXAHUYECKOW SHEPIHUH.
Jlemoncmpayuu.
Hab6nronenue MexaHMuecKoro JIBIKEHUSI TeJla OTHOCUTEIBLHO Pa3HbIX Tell OTCUETa.
CpaBHeHUE MMyTel U TPACKTOPU IBH>)KEHUSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO Pa3HBIX TEJI OTCYETA.
N3mepenne CKkopoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUS.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBuXeHUs Tela 1Mo OKPYKHOCTH.

o vk wnN e

Ha6nronenne MexaHWYeCKUX SBJICHHUM, MPOUCXOANIUMX B cHcTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUN OTHOCUTEILHO KaOUHEeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHMS TeJIa OT MACChI T€JIAa U JCUCTBYIOIIEH HA HETO CUJIBI.

8. HaOnroneHue paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3MeHeHue Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. [lepenaya nmmnynbca npu B3auMOJICHCTBUU TEN.

11. [IpeoOpa3zoBaHus SHEPTUM MPU B3aUMOICUCTBUU TEll.

12. CoxpaHeHME UMITYJIbCA MIPU HEYTIPYTOM B3aUMOJEHCTBUH.



13. CoxpaHeHue UMITyJIbca MPU a0COJIOTHO YIPYrOM B3aUMOJICHCTBUU.

14. HabGmioieHne peakTUBHOTO JIBHXKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU ITPU CBOOOAHOM IaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOW SHEPTUU MPU IBMXKCHUH TeJla TOJ1 JEHCTBUEM MPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1. KoHcTpyHnpoBaHue TpakTa AJid pa3roHa U JajdbHEHIIEro paBHOMEPHOIO JBMKEHUS IIapUKa I TEIEKKU.
Omnpenenenne cpeHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBMKEHUS IIapHUKa MO HAKJIOHHOM IJIOCKOCTH.
OnpeneneHre yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JIBUYKEHUU MO HAKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTHU IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HauaabHOW CKOPOCTH.
[IpoBepka runoTessl: €ciu MpU PaBHOYCKOPEHHOM JABM)KEHUU 0€3 HAa4aJbHOM CKOPOCTH IMYTHU OTHOCATCS KakK pPsf
HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEKYTKU BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUIIbI TPEHUS CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOTO JaBJICHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOTHI CHIIbI TPEHUS IPU PABHOMEPHOM JIBH)KEHUU TeJla TI0 TOPU30HTAIBbHON MOBEPXHOCTH.

10. OnpezenieHne pabOThl CHJIbI YIIPYTOCTU MPU MOABEME IPy3a C UCIHOJB30BAHUEM HEMOJBUYKHOTO U MOJBUKHOTO
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0JIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUH.

Paznen 9. Mexanudeckue KoJjie0aHNs U BOJTHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJeOaHUN: MEPHUO/I, YACTOTa, aMILTUTyAa. MaTeMaTu4ecKuii u
NPYKUHHBIN MasTHUKU. [[peBpaiiienre sHepruu npu Kojie0aTeIbHOM JIBUDKEHUU.

3atyxaronue koJjieOanusi. BreiHyXaeHHbIE KojeOaHus. Pezonanc. Mexanuwyeckue BoOiHBIL. CBOWCTBA MEXaHMUECKUX
BOJH. [IpoponbHBIE M TOINEpeYHbIE BOJHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHWyecKue BOJHBI B
TBEPAOM TeJIE, CEHICMUYECKHUE BOIHBI.

3Byk. [ poMKOCTb 3ByKa 1 BhIcOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk U yiabTpa3ByK.

Hemoncmpauuu.



HabumtoneHue xonebaHuil Tes N0 AEMCTBUEM CUJIBI TSXKECTH U CUJIbI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmoienne BeIHYXIEHHBIX KOJIEOAHUI 1 pe30HaHCA.

PacnipocTpanenne npoAoabHbIX U TONEPEUYHBIX BOJIH (HA MOJEINN).

HabutoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTUYECKHM PE30OHAHC.

o v kA w N Pe

Jlabopamopnwie pabomuel u onvimol.
Onpenenenre 4acTOThI M EpUOAA KOJIEOaHUI MaTEMAaTUYECKOTO MasITHUKA.
Omnpenenenre 4acToThl U Mepuo/ia KoeOaHUil MPY>KUHHOTO MAasTHHKA.
HccnenoBanue 3aBUCMMOCTU NIEPHUO/IA KOJeOaHNN OJIBEIEHHOI'O K HUTHU TPy3a OT JAJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIEPHOJIA KOJIEOAHHUM MPYKMHHOTO MAsITHUKA OT MAacChl Ipy3a.
[IpoBepka HE3aBUCUMOCTH MEPUOIa KOJeOaHU rpy3a, MOJABEIIEHHOTO K HUTH, OT MAacChl Ipy3a.
OnbIThl, AEMOHCTPUPYIOIIKME 3aBUCUMOCTh IEpHOJa KOJeOAHWH NPYKMHHOIO MasTHMKa OT MacChl Irpy3a H
KECTKOCTHU NIPYKUHBI.
7. W3mepeHue yckopeHHsi CBOOOJHOTO MaCHHUS.
Paszges 10. D1eKTpOMAarHuTHOE 1M0J1€ U JJIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIE.  OJJEKTPOMAarHuTHble  BOJHBI.  CBOMCTBA  BJIEKTPOMAarHUTHBIX  BOJH.  [Ilkama
AIIEKTPOMATrHUTHBIX BOJIH. VICOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JJII COTOBOW CBSI3U.
DnexkTpomMarHuTHas npupoa csera. CKopocTs cBeTa. BoaHOBBIE CBOICTBA CBETA.
Hemoncmpauuu.
1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.

o vk wnN e

Jlabopamopnwie pabomul u onvimol.
1. M3yueHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOMIILHOTO TeedoHa.
Pa3gen 11. CBeToBBIe IBJICHHUS.



JIlyueBass monenb cBera. Mcrounuku csera. lIpsmMonuueriHoe pacnpoctpaneHue ceta. 3arMeHus ConHua u JIyHBL
OTtpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHHUs CBETA.
[Ipenomnenue ceera. 3akoH mpesnomieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBera. Mcrmoiab30BaHHE MOJIHOTO
BHYTPEHHETO OTPAYKEHHS B ONTUYECKUX CBETOBOAAX.
JIunza. Xon mydeit B nuH3e. Ontuyeckas cucrema (poroammnapara, MUKPOCKOINA M TelecKomna. ['7a3 Kak onTtuyeckas
cucteMa. bam3opykocTh U JanbHO30PKOCTb.
Pasnosxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CroskeHue CeKTpaibHBIX IBETOB. Jlucmepcus cBeTa.
Jemoncmpayuu.
[IpssMmonMHEHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenue n300pakeHUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cpera.
OnTuyecknuii CBETOBOJ.
Xoa mydeii B cOOUparomieit JInH3e.
XoJ1 Iy4el B pacCEenBaroIIeH JIUH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Tpunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Moaens rinasa.
11. PaznosxeHue 0enoro cBera B CHEKTP.
12. [lony4yenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HbBIX I[BETOB.
Jlabopamopnsie pabomul u onvimol.
1. HccnepoBaHue 3aBUCHMOCTH yTila OTPaXEHUs] CBETOBOTO JIy4a OT yIJia MaJIeHHUs.
2. W3ydeHue xapakTepUCTUK U300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTIJI1a IPEJIOMIIEHUS] CBETOBOTO JIyda OT yrja MaJeHUs Ha TPaHULE «BO3AYX—CTEKIIO».
4. TlomyueHue n300pakeHHM ¢ MOMOIIbIO COOUPAIOIEH JTHH3BI.
5. Omnpenenenure GOKYCHOTO PACCTOSIHUS U ONITUYECKON CUIIbI COOMpAIOILEN JTMH3BI.
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6.
7.

OnBbITHI TIO Pa3JI0KECHHUIO OeJloro cBera B CIICKTP.
OnbITE IO BOCIIPUATHUIO IIBETA IPECAMCTOB IIPpU UX Ha6J'IIOI[eHI/II/I 4Cpe3 OIBCTOBLIC q)HJIBTpBI.

Pasznen 12. KBanToBbIe ABJICHUS.
OneiTel Pezepdopna u mmanerapHas Mojaens atroma. Moaens aroMa bopa. Mcmyckanve 1 mOTJIONIEHHE CBETa aTOMOM.

KBanTel. JInHelyaTsie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMma-uznydeHus. CTpoeHue aToMHOTO sipa. HykioHHas MOens aTOMHOTO sIpa.
N3otonsl. PannoaktuBHbIe npeBpaienus. llepuoa nomypacnana aTOMHBIX sep.

SAnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MACCOBOI'0 YHCEIN. DHEPrUs CBSI3H aTOMHBIX sifep. CBA3b Macchl
v 3Hepruu. Peakuyu cuHTesa u neneHus auep. Merounuku sneprun CosHLa U 3BE3].

SAnepHas sHepreTuka. J[elicTBHs paJuOaKTUBHBIX U3IyYEHUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpauuu.

1
2
3
4.
5
6

CHexTpbl U3ITy9ICHHS U TTOTJIONICHUS.

CrexTphl pa3IuIHbIX T'a30B.

CnekTp Bogopo/a.

Habmronenue tpexkoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3UPYIONTUX H3TYUCHUH.

Perucrparnus uznydeHus MpUPOIHEIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

HabitoieHue CromHbIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHUSI.
HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUHU YACTULIBI IO TOPMO3HOMY ITyTH (110 oTOrpadusim).
N3mepenne paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBbHO-00001AOIIUI MOAYJIb.

[ToBTOpUTENHEHO--0000MITAIONINN MOYJTH IPEAHA3HAYEH SISl CUCTEMATU3AIMH U 0000IICHHS TTPEIMETHOTO COJEPKaHUS
U ONBITa JCSITEIBHOCTH, MPUOOPETEHHOTO TPH U3YYCHUH BCEro Kypca (U3HMKH, a TaKkKe IS MOJATOTOBKHM K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMeHY M0 (pU3HUKE JJIs1 00yUaroIIMXCsl, BRIOPABIIMX 3TOT yU€OHBIN MpeaMeT.



[Ipy wW3ydyeHUM NaHHOTO MOJIYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUIBI JIEATEIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTCs JOCTHKEHUE TPEAMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX pPe3yiabTaToB OOydeHUs, (HOpMHUPYETCS
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOCHUE HAYUYHBIX METOJOB HUCCIEAOBAHUS SBICHUU MPUPOAbl U TEXHHUKH, OBJIAJACHUE
YMEHUSIMU OOBSCHATh (PU3NUYECKUE SIBICHUS, IPUMEHSSI TIOJIyYeHHbIC 3HAHUS, pellaTh 3a/la4d, B TOM YHCJIE KaUeCTBEHHbBIC U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBEHO JAESTEILHOCTHBIM XapakTep MaHHOTO pasliefla peadusyercss 3a CYET TOro, 4To oOydarouiuecs
BBIMNOJIHSIOT 33/IaHUS1, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUU PACIIO3HABATh M HAYYHO OOBSICHITH (PU3MUECKHE SBIICHUS B OKPYKAIOIICH MPUPOJIE U
[IOBCEIHEBHOM KU3HU,

MCIIOJIb30BaTh HAyYHbIE METOJAbl HCCIEAOBaHUS (U3MYECKUX SBICHUN, B TOM YHCIE JJIi MPOBEPKH THUIOTE3 H
MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAay4YHBIE OCHOBBI HanOOJIee Ba)KHBIX JOCTHUKEHUM COBPEMEHHBIX TEXHOJOTHM, Hampumep, MPaKTUUEeCKOTO
HCIOJIb30BaHUsl PA3JIMUYHBIX NCTOYHUKOB SHEPIrUHM Ha OCHOBE 3aKOHA ITPEBPAILLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

HSY‘IGHI/Ie (bI/I3I/IKI/I Ha YPOBHC OCHOBHOIO O6HI€FO 06p330BaHI/I}I HaIlpaBJICHO Ha JOCTHXXCHUC JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX O6paBOBaTCJ'IBHI)IX PE3YyJIbTATOB.

B pesynbrare uzydenus GuU3MKH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOydaromerocss OyayT chopMUpOBaHbI

ciaeayromue JMIYHOCTHBIC PE3YJIbTAThI B HaCTH !

1) mnaTpUOTHYECKOTO BOCIIMTAHMS:

— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKHUX yUEHBIX--(PU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJEHUHM OOILIECTBEHHO 3HAYMMBIX M 3THYECKUX MNPOOJIEM, CBS3AHHBIX C
PaKTUYECKUM MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

— OCO3HaHMUE BaKHOCTH MOPAIbHO--3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOIO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATHE AICTETUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHMYHOIO IOCTPOEHUS, CTPOTrOCTHU, TOYHOCTH,
JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MMO3HAHUMA:

— OCO3HaHHE IIEHHOCTH (PU3UYECKOM HAYKH KaK MOILHOTIO MHCTPYMEHTA MO3HAHMUSI MUPA, OCHOBBI PAa3BUTHUSI TEXHOJIOTHIA,
BAKHEMIIEN COCTABIAIONIEN KyIbTYPHI;

— pa3BUTHE HAYYHOU JHO003HATEIBLHOCTH, HUHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) popmupoBaHuA KyJabTYPbI 310POBbSl H IMOLMOHAJIBLHOIO 0J1ATOMOTYy UM

— OCO3HaHUE IIEHHOCTH 0€30MacHOro oOpa3a XU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHpPE, BaXXHOCTU MPaBUI
0e30MMacHOro MOBENEHUs Ha TPAHCHOPTE, Ha JOpOorax, ¢ SJIEKTPUUYECKUM U TEIUIOBBIM OOOpPYJOBAaHHMEM B JIOMAIIHHUX
YCIIOBHSIX;

— c(hOpMHUPOBAHHOCTD HABbIKA peIeKCHH, TPU3HAHKUE CBOETO MPaBa Ha OMIMOKY M TAKOTO e MpaBa y APyroro 4eJoBeKa;



e 6) TPy10BOIr0 BOCIIUTAHUSA:

e — aKTUBHOE YYacCTHE€ B PEIICHUHU MPAKTHYECKUX 3aJiau (B paMKaxX CeMbH, 00pa3oBaTeIbHON OpraHu3aIiuy, ropojaa, Kpas)
TEXHOJIOTUYECKOU M COLIMAIbHOM HANPaBICHHOCTH, TPEOYIOIMX B TOM YHCIIC U (PU3NUESCKUX 3HAHUM;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO IPO(ECCHid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHUA:

e — OpHEHTAIIMS Ha MPUMEHEHHE (PU3MYECKUX 3HAHUM I PEIICHUS 3a7a4 B 00JaCTH OKPYXKaIOIIeH Cpeibl, IIIAaHUPOBAHUS
MOCTYIKOB U OLICHKH WX BO3MOJKHBIX TTOCJIEICTBUM SISl OKPY KAIOIIEH CPEIbI;

e — OCO3HAHHUE II00ATBHOrO XapaKTepa IKOJIOTHYECKHUX MPOOJIEM U MyTEeW UX pelIeHuUS;

e §8) ajanTanum K M3MEHSIIOMIUMCS YCJIOBUSM CONMAJIBLHON M IPUPOAHOI Cpeabl:

e — TOTPEOHOCTH BO B3aMMOJICCTBUU MpPHU BBINOJHEHUU HCCICIOBAHUN U TPOEKTOB (PU3MUECKON HAIpaBIEHHOCTH,
OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO AEATEIHbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUYN HOBBIX 3HAHUM, B TOM Unciie (POPMYTUPOBATh UJIEH, TOHATHUS, TUIIOTE3bI O (PU3UUECKUX
00BEKTax U SIBJIICHUSIX;

e — OCO3HaHHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN W KOMIICTEHTHOCTEN B 001aCTH (DU3UKH;

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PM3UUECKUX 3HAHU;

e — CTpPEeMJICHHE AaHAIM3UPOBATh M BBIABISTH B3aUMOCBSI3M MPUPOJBI, OOIIECTBA U DKOHOMHUKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

e — OILICHKA CBOMX JICUCTBUH C yUETOM BJIMSHUS HA OKPYXKAIOIIYIO CPEIY, BOSMOXKHBIX TJIO0ATBHBIX MOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrate ocBoeHUs MporpaMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOI'O OO0IIero o0pa3zoBaHus y 0Oydaromierocst OyayT
chopMHpOBaHb MeTamNpeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATEIbHBIC YHUBEpPCAIbHBIC YYCOHBIC ICHCTBUA,
KOMMYHUKATHUBHBIC YHUBEpCATIbHbIC YUCOHbBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC YI€OHbIE TCUCTBUS.



Ilo3naBaTeIbHbIE YHMBEPCAJbHbIE Y4eOHbIE 1eiiCTBUS

Ba3oBble Jiornyeckue aeiicTBHA:

e BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHHUI);

e YCTAHABIIMBATh CYIICCTBEHHBIN MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHUS JJII 000OIICHUS U CPaBHEHUS;

e BBISIBJISITH 3aKOHOMEPHOCTH Y TIPOTUBOPEYUHS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX M HAOIIOICHUSX, OTHOCSIINXCS K
(U3HYECKIM SBICHUSM;

e BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIE CBSI3M MPHU U3YYCHUM (PU3MYECKUX SBJICHUM M MPOIIECCOB, JIE€NATh BBIBOJBI C
UCIOJIb30BAHUEM JICTYKTUBHBIX U WHAYKTHUBHBIX YMO3AaKIIOYEHUN, BBIJIBUTATh TUIOTE3bl O B3aHMMOCBS3SIX
(bU3UYECKUX BEJIMYUH,;

e CAMOCTOSITEJILHO BBIOMpPATh CHOCOO pelieHus ydyeOHOU ¢u3nuyecko 3agauu (CpaBHEHUE HECKOJbKUX BapUaHTOB
pernieHus1, BELIOOp HanboJee MOAXOISIIET0 C YYETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUER).

ba3zoBble ucciaeaoBare/bCcKue 1eiCTBUA:

* ICTIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUI HHCTPYMEHT TTO3HAHUS;

e IPOBOJIUTH IO CAMOCTOSATEJIBHO COCTABJIECHHOMY ILJIAaHY OIBIT, HECIOXXHBIM (DU3NYECKUI SKCIEPUMEHT, HEOOJbIIOE
rcciieoBanne (GU3NIECKOro sIBJICHNUS,

¢ OLICHUBATh HAa TMPUMEHHUMOCTh U JIOCTOBEPHOCTH HWH(OpPMAIMIO, TOJYYCHHYI0 B XOJE WCCICIOBAHUS WM
AKCIIEPUMEHTA;

e CAMOCTOSITEILHO (hOpMYyNIHpOBaTh O0OOIIEHUS W BBIBOALI MO pe3yJibTaTaM MPOBEIEHHOTO HAOJIOJEHUS, OIbITA,
HCCIICIOBAHMUS;

e IPOTHO3UPOBATH BO3MOYKHOE JajibHEMIee pa3BUTHE (PU3UUECKUX MPOIECCOB, a TAKXKE BBIJIBUTATh MPEAIIOIOKEHUS 00
UX PA3BUTHU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

PabGora ¢ nnpopmanueii:

e IPUMEHATH PA3JIMYHbIE METOJIbI, HHCTPYMEHTHI U 3alIPOChl IIPHU MOUCKE U 0TOOPE MH(POPMAIIUU WK JAaHHBIX C YYETOM
peAJIOKEHHON y4eOHOM (hu3nvecKom 3a1auu;

e AHAIM3UPOBATH, CUCTEMATU3UPOBATHh U MHTEPIIPETUPOBATH HH(DOPMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS;



¢ CAMOCTOSITEIILHO BBIOMPATh ONTHUMAIBHYIO (OpMY MPEACTABICHHS HHPOPMAIMU W HLIIOCTPUPOBATh pelIacMbIe

3aJIa4M HeCJIOKHBIMH CXEMaMH, JrarpaMMaMK, HHOHW rpauKoi U MX KOMOMHAIIHSIMH.
KoMMyHUKaTHBHbBIE YHUBeEpPCcAJIbHbIE YUeOHbIe TeiCTBHA:

eB X0JIc OOCYXJEHHs Y4COHOro MaTepualia, pe3yibTaToB JIa0OPATOPHBIX padOT M IPOEKTOB 3aJlaBaTh BOIPOCHI ITO
CYIIECTBY OOCYXJaeMOH TeMbl M BBICKAa3bIBaTh HJICH, HAIICJICHHBIC HA pCIICHHWE 3aJayd W TOJACp)KaHUC
Oaro»keyIaTeIbHOCTH OOIIEHNUS;

e COTIOCTABJISITh CBOM CYXJCHUS C CYXKIACHHSAMHU APYTHX YYaCTHHKOB JHAJIOTa, OOHAPYKUBATh Pa3IMIUEe M CXOJCTBO
MO3UIINH;

e BRIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MIHCBMECHHBIX TCKCTaX;

o MyOJIMYHO IIPEJICTABIIATH PE3YJIbTAThl BEIITOJIHEHHOTO (PH3NYCCKOTO OMBITa (IKCIIEPUMEHTA, UCCIICIOBAHMUS, IIPOCKTA);

¢ [IOHUMATh W HCIIOJIB30BAaTh IPEUMYIINECTBA KOMAHJIHOW W HMHIUBUAYAJIbHOW paOOThl NPH PEHICHHUH KOHKPETHOMN
(pusnueckor npoOIeMBl;

e IPUHUMAThH IIEJIM COBMECTHOM JEATEeIbHOCTH, OPTaHU30BBIBaTh JICUCTBHSA MO €€ JOCTIIKEHHUIO: PaCIpeaeaTh POJIH,
00CyXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabO0Thl, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

¢ BBITOJIHATH CBOIO YacTh paOOTHI, JOCTHras KAYeCTBEHHOTO PE3YJIbTaTa M0 CBOECMY HAIPABJICHUIO U KOOPJIUHUPYS CBOH
JCHCTBUS C IPYTHMMH YWICHAMH KOMaHIbl;

¢ OIICHWBATh KauyeCTBO CBOEr0 BKJIaJa B OOMMN MPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBHUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
e BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYAIUSIX, TPEOYIOIIUX IS pelieHus] (PU3NYECKUX 3HAHUM;
e ODUCHTUPOBATLCSA B PA3JIMYHBIX MMOJX0JAaX MPUHATHUS pelIeHUM (MHIUBUAYaJIbHOE, MPUHATHE PEUICHUs] B TPYMIIE,
MIPUHATHE PEIICHUIN TPYIIO);



¢ CAMOCTOSITEJIBHO COCTaBJIATh QJITOPUTM pelIeHHUs (U3MYECKOM 3aJauyd WU IJIaHa MCCIEOBaHUS C Y4YETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATH MPEIaraéMble BapUaHThl PEIICHHIA;

e IeJIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:

e 1aBaTh a/ICKBAaTHYIO OLICHKY CUTYallMH U MPEJIaraTh IUIaH €€ N3MEHEHUS;

¢ OOBSICHATh TPUYUHBI JOCTHKEHUS (HEIOCTIIKEHUS) PE3yNbTaTOB JEATEIbHOCTH, AaBaTh OLEHKY MPHOOPETEHHOMY
OIBITY;

¢ BHOCUTBH KOPPEKTUBBI B IEATEIHHOCTH (B TOM YHCJIE B XOJ BHINOTHEHUS (PU3MUECKOTO MCCIEOBAHMS WM MMPOEKTa) Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, U3MEHUBILIUXCS CUTYallUH, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

* OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

e CTaBUTh €€0s Ha MECTO JIPYroro 4elioBeKa B XOJI€ CIopa WM JMCKYCCUM Ha HAy4YHYIO TEMY, TIOHUMAaTh MOTUBBI,
HaMEPEHMS U JIOTUKY IPYyroro;

e IPU3HABATh CBOE MPaBO Ha OLIMOKY IIPH peIIeHnH (PU3NMUECKUX 3a7a4 WM B YTBEP)KJICHUSAX Ha HAyYHbIE TEMbI U TAKOE
e IIpaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xoH1y 00yueHus B 7 KJiacce npeAMETHBIE pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

¢ CTIOJIb30BaTh TOHATUSA: (PU3NYECKUE U XUMHYECKHE SBJICHMs, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJElb, THIOTEe3a,
€IMHULBI (PU3MYECKUX BEJIWYMH, aTOM, MOJIEKyJla, arperaTHbleé COCTOSIHMSI BewiecTBa (TBEpHIOE, KHJKOE,
razoo0pa3Hoe), MEXaHMYeCKOe JBIKEHUE (PaBHOMEpPHOE, HEpPaBHOMEPHOE, TMPSMOJIMHEHHOE), TpaeKTopus,
paBHOJICUCTBYIOIIAs cuiia, nedopmMaius (yrnpyras, IiacTUH4eckasi), HEBeCOMOCTb, COOOIIAIOIINECS COCYIbL;

e paznuy4ath sBIeHUs (Auddysus, TEMIOBOE NBIKEHHUE YaCTHUI[ BEIIECTBA, PABHOMEPHOE IBHKCHHE, HEPABHOMEPHOE
IBUKEHHE, WHEPIIMSI, B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEJ C 3aKPEIIEHHONW OChIO BpallleHUs, repeaaya
JaBJIeHUs TBEPABIMU TeJaMH, XUAKOCTAMU U Tra3amu, aTMoc(epHoe HaBieHHe, IUIaBaHWE Tell, MpEeBpalleHus



MEXAHUYECKON YHEPIHH) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX TaHHOE
duznyecKoe sBICHUE;

e PacIiO3HABaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, B TOM YHCIE (PU3HUECKHUE
SABJICHUSA B IIPUPOJIE: IPUMEPHI ABUKEHUS C PA3JIUYHBIMU CKOPOCTSAMMU B XKUBOU U HEKUBOM IIPUPOJIE, AEUCTBUE CHUIIbI
TPEHUS B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(PEPHOrO JaBJICHUS HA >)KMBOM OpraHu3M, IJIaBaHUE PbIO, ppluaru B
TEJIE YEeJIOBEKa, MPU 3TOM MEPEBOAMUTH NMPAKTHUECKYIO 337adyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) GU3HUECKUX SIBICHUI;

¢ OMUCHIBATh M3yYEHHBIE CBOWCTBA TeN W (PU3MUECKHE SBICHHS, HCIONb3ysd (U3MUYECKUE BETUYMHBI (Macca, 00bEM,
IUJIOTHOCTH BEILECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHASI CKOPOCTh, CUJIa YIIPYTOCTH, CWJIA TSKECTH, BEC Teja, CUila
TpeHHUs, JaBieHHe (TBEPAOrO Teja, >KUJIKOCTH, ras3a), BBITAIKHUBAIOIIAs CHJIa, MEXaHUYecKas paboTa, MOIIHOCTb,
IJIEYO CHJIbI, MOMEHT CHJIbl, KO3(Q(UUIHUEHT MOJE3HOrO JCUCTBUS MEXaHW3MOB, KMHETHUYECKas W MOTEHLUUAJIbHAs
SHEPrus), MPU ONMHCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICH MCHOJb3YEMbIX BEJIMYMH, UX O003HAYEHUS U
€IMHULBI (PU3HYECKUX BEJIMYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE NaHHYIO (PU3UYECKYIO BEJIUUYHMHY C JAPYTUMHU
BEJIMUYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

* XapaKTepU30BaTh CBOMCTBA Te€J, (PU3NUYECKUE SBJICHUS U MPOIECCHI, UCIOJB3YS MPaBUIa CI0XKEHUS CHII (BOJIb OJHON
npsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUIO0 paBHOBECHS phiuara (0J0Ka), «30J10TOE MPABUIION
MEXaHUKH, 3aKOH COXPaHEHUS MEXaHWYECKOW SHEpPruu, MPHU 3TOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U
3aIIMChIBATh €70 MAaTEMATHYECKOE BBIPAKEHHUE;

¢ O0OBSICHATH (DU3MUECKHUE SBJICHUS, MPOLECCHl W CBOWCTBA TeJlI, B TOM YHUCIE U B KOHTEKCTE CHUTYyalUl
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh IPUUNHHO--CIICICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKUX IIaroB C OMoOpod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3WYECKUX SBICHUH, (PU3MUECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

e pemiaTh pacué€THbIe 3a1a4u B 1—2 AeicTBUS, UCMOJIB3YSl 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOLINE (PU3NUECKUE BEIUYUHBL:
Ha OCHOBE aHaJIh3a yCJIOBUS 3aJlauM 3alKIChIBaTh KPATKOE YCJIOBUE, OJCTABIATh PU3NUECKUE BEIMIMHBI B (DOPMYJIbI
U TPOBOJUTH pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHbIE, HEOOXOAMMBIEC [JIsi pEUIeHUs 3aJady, OLEHUBATH
PEaTMCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;



e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIMTh MPU MOMOIIHM (PU3UIECKUX METOJOB, B ONMHUCAHUU UCCIICTOBAHUS
BBIJICTISITh TIPOBEPSiEeMOE MPEAINoIoKeHne (TUMOTe3y), pa3iuyaTh U MHTEPIPETUPOBATH TMONYUYECHHBIN pe3yibTar,
HAXOJUTh OIIMOKU B XOJI€ OIBITA, AENATh BBIBOJBI IO €T0 pe3ybTaTaMm;

 IPOBOJIUTH OTBITHI IO HAONIONCHUIO (PU3NYCCKUX SIBICHUNW WM (U3HUYECKUX CBOWCTB Tell: (OpPMYITUPOBATH
IIpoBepsieMbIe TIPETION0KEHUS, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000py/I0BaHus, 3aITUCHIBATh X0/ OMbBITA U
(bopMyIMpOBaTh BHIBOIHI,

* BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHH, MacChl Tella, 00bEMa, CHUIIBI U TEMIIEPATYPhI C UCMOJIb30BAHUEM
aHAJIOTOBBIX W IU(POBBIX NPUOOPOB, 3aMHUCHIBATh MOKa3aHUS NPUOOPOB C YUYETOM 3aJaHHON aOCONIOTHOMU
HOTPELIHOCTHA U3MEPEHUI;

¢ IPOBOJUTh MHCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (PU3NYECKOW BEIMYMHBI OT APYroil € HUCHOJIb30BAHUEM MPSIMBIX
M3MEpEeHNil (3aBUCHMOCTH TYTH PAaBHOMEPHO [BIKYIIETOCS Tela OT BPEMEHH IBWKCHHS Tela, CHIBI TPEHUs
CKOJIbKEHHUSI OT Beca Tella, KauecTBa 00paOOTKU MOBEPXHOCTEH TN M HE3aBUCHMOCTH CHIIBI TPEHHS OT IUIOIIAU
COTIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTH OT YAJMHEHUS IPYKUHBI, BBITAJIKUBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM
YaCcTH TeNA U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU TeJa, OT INIyOUHBI, HA KOTOPYIO IOTPYKEHO
TEJIO, YCIOBUM IJIaBaHUS TeEJ, YCIOBHM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B IVIAHUPOBAHUU Y4EOHOTO
WCCIIEIOBaHMs, COOMPATh YCTAHOBKY W BBITIOJNHATH HM3MEPEHUs, CIeays MPEAoKeHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCUMOCTH (PM3WYECKUX BEIMYMH B BUJE NPEIOKCHHBIX TAONHIl U TPAPHUKOB, JeIaTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEIOBaHMS;

* IPOBOJIUTh KOCBEHHbIE M3MEPEHMsI (PU3NUYECKMX BEIUYMH (IUIOTHOCTH BELIECTBA JKUAKOCTH W TBEPIOTO Tela, CHUiia
TPEHHsSI CKOJIBKEHUS, TABJICHUE BO3/yXa, BHITAIKUBAIOIIAS CHIIA, JEHCTBYIOMIAs Ha TTOTPYKEHHOE B JKUIKOCTH TEJO,
KOA(UITMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYys MPEI0KESHHON WHCTPYKIIMU: TIPY BBIITOJIHEHUU
M3MEpPEHNI COOMpaTh IKCTIEPUMEHTANBHYIO YCTAHOBKY M BBIYUCIISATH 3HAYCHHE NCKOMOM BEJIMYHHBI;

e COOTIOZIATH TIPABIJIA TEXHUKH 0€30MTaCHOCTH MpHU padboTe ¢ 1ab0paTopHbIM 000PYI0BAaHUEM;

e YKa3blBaTh MPUHIUIBI JECUCTBUA NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BEChl, TEPMOMETp, JUHAMOMETD,
COOOIIAIOIIUECS COCYIbI, 0apOMETp, phIvar, MOABMKHBIN 1 HETIOABIKHBIN 070K, HAKIIOHHAS TIJI0CKOCTH;



* XapaKTEpU30BaATh IPUHIUIIBI AEHUCTBUS U3yUEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB C ONIOPOI HA UX OnucaHus (B
TOM YHCJIE: MOAIIMITHUKN, YCTPONCTBO BOJOIPOBOJIA, THIPABINYECKUAN MTPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM
HAcoC, apeoMETp), UCIONIB3Ysl 3HAHUSI O CBOWCTBAaX (PM3MUECKHUX SIBICHUN M HEOOXOIUMbIe (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

e IPUBOJIUTH NPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTUUECKOTO MCIOJIb30BaHUs (PU3NUYECKUX 3HAHUM B
MOBCETHEBHON JKM3HM JUIsi obOecrieueHHs: Oe30macHOCTH Tpu oOpallleHHd C NpudopaMu U TEXHUYECKUMU
YCTPONCTBAMM, COXPAHEHHUS 310POBBS U COOIOIEHHS HOPM 3KOJIOTHYECKOTO MMOBE/IEHUS B OKPY>KAIOLIEH Cpene;

* OCYIIIECTBIISITH OTOOpP UCTOUYHUKOB MH(OpMaru B IHTepHETEe B COOTBETCTBUU C 3a/IaHHBIM MTOMCKOBBIM 3allpOCOM, Ha
OCHOBE HMMEIOIIMXCS 3HAHUN M MyTEM CPaBHEHMs Pa3IMYHBIX HCTOYHHKOB BBIACNIATH WHGOPMALUIO, KOTOpas
ABJISIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHO;

¢ CTIOJIb30BaTh MPHU BBIMOJHEHUH Y4YEOHBIX 33JaHUN HAay4YHO--TIONYJSIPHYIO JIUTEpaTypy (PU3UUYECKOTO COAECpKaHUS,
CIIPaBOYHBIE MaTEpHAaJIbl, pecypchl ceTu MHTepHeT, BIaJeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3zoBaHus
MH(POpPMaAIMU U3 OJJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE KpaTKHWE NMUCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHMKOB HH(popmanuu
(u3nYeCKOro coaepKaHus, B TOM uucie NMyOJIMYHO JenaTh KpaTKUe COOOIIEHHS O pe3yJbTaTaX HPOEKTOB HWIIH
y4eOHBIX HCCIEAOBaHUI, MPU 3TOM IPAMOTHO MCHOJB30BATh WM3YUYEHHBIN MOHATUWHBIN anmapar Kypca (QU3MKH,
CONPOBOXK/IATh BHICTYIUICHHE MPE3CHTALINEH;

eIIpY BBINOJIHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUM pacnpelessiTh 00sS3aHHOCTU B TPYIIE B COOTBETCTBHM C
MOCTaBJICHHBIMU 33/1a4aMU, CJIEIUTh 3a BHIIIOJHEHUEM IUIaHa JCHCTBUM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]l
B JICATEILHOCTb IPYIIIbI, BEICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICWCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoH1y oOyuenus B 8 kiiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXaTh C(HOPMUPOBAHHOCTD Y

oOy4Jaronmxcsi yMEHU:

* UCITOJIB30BATh IOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSHUS
BEIIECTBA, KPUCTAUNIMYECKUE M aMOp(HbIC Teja, HACBHIIICHHBIH U HEHACHIINICHHBIM Map, BJIaXKHOCTb BO31yXa,
TEMIIEPATYpa, BHYTPEHHSSI SHEPIrus, TEIUIOBOW JBUTATENb, SJIEMEHTAPHBIA JJIEKTPUUECKUN 3apsill, SJIEKTPUUYECKOE
10JIE, MPOBOJHUKH U JUAIEKTPUKH, IOCTOSHHBIN JJIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;



epazuuaTh SABJICHHS (TEIJIOBOE pAaCHIMPEHHE M C)KaThe, TeIUloNepenaya, TEIIOBOE€ paBHOBECHE, CMaudMBaHUE,
KaMWUISIPHBIC SIBJICHUS, HWCMApeHWe, KOHACHCAIWs, IUIaBJICHHE, KpUCTaUTM3amnus (OTBEpJEBaHHE), KHIICHHE,
Teruionepenaya (TEIIONPOBOAHOCTh, KOHBEKIMS, W3JIy4YE€HHE), JJIEKTpU3allus TeJl, B3aUMOJEWUCTBUE 3aps/IoOB,
JEUCTBHUSA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aUMOJICHCTBUE MAarHUTOB, JACHCTBUE MAarHUTHOTO IMOJIS Ha
IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKIMA) TI0O OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SIBICHUC;

e PaCIlO3HABATh MPOSIBICHUE W3YYEHHBIX (PU3MUCCKUX SBICHUN B OKPYXKAIOIMIEM MHUPE, B TOM YHCIEC (U3HUECKHE
SBJICHHSI B TIPUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIC SBICHHS B MPHUPOJE, KPUCTAIBI B MPHUPOJE,
mznyuenue CoJHIla, 3aMep3aHue BOJOEMOB, MOpPCKHME OpHu3bl, OOpa3oBaHME pOCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKUE SIBJIEHUS B arMmocdepe, FJIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE TMoje 3eMiid, Apeud
MTOJTFOCOB, POJIb MAarHUTHOTO TIOJIS IS KM3HU Ha 3eMJie, TOJIAPHOE CHSHUE, TIPU 3TOM MEPEBOIUTH MPAKTUIECKYIO
3a/1a4y B y4€OHYIO, BBIJICIAThH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SIBJICHUI;

* ONUCHIBATh W3YYEHHBIE CBOWMCTBA TeNl W (PU3MUECKHUE SBJICHUS, UCIOJB3Yyd (PU3MYECKHE BEIUYMHBI (TeMIlepaTypa,
BHYTPEHHSISI DHEPIHs, KOJUYECTBO TEIUIOTHI, yJAENbHAsI TEIJIOEMKOCTh BEIIECTBA, yJelbHAas TEIUIOTa IUIaBJICHMUS,
ylenbHasg TeIyioTa mapooOpa3oBaHus, yAeNbHAs TEIIOTa CrOpaHHsl TOIUIMBA, KOAM(UIIMEHT MOJE3HOTO JIEHCTBUS
TEIJIOBOW MAITWHBI, OTHOCHUTEIbHAS BIAKHOCTH BO3MyXa, JJICKTPUUECKHH 3apsiji, CHJIa TOKa, SJIEKTPUUICCKOE
HaIpsOKECHUE, COMPOTUBJICHUE TMPOBOJHMUKA, YJEIHLHOE COMNPOTHUBIECHHWE BeEIIecTBa, paboTa W  MOITHOCTH
ANEKTPUUECKOTO TOKA), MPU OINMUCAHWU TPABWIHHO TPAKTOBAaTh (DU3UYECKUNA CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HaueHUs W EAWHUIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO
BEJIMYUHY C APYTUMHU BEIUIHMHAMH, CTPOUTH rpadKN H3yUYCHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEITHYUNH;

e XapaKTEePU30BaTh CBOWCTBA TeJ, (pU3WUECKUE SBICHUS W TPOIIECCHI, HCIIOIb3YsI OCHOBHBIC TTOJIOKCHHS MOJIEKYISIPHO-
-KWHETUYECKONW TEOPHH CTPOEHHUS BEIIECTBA, MPHUHIIMI CYMEPIIO3UIUHA TOJeH (Ha KadeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsna, 3akoH Oma Jijisl ydacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKkoH COXpaHeHHsI SHEPTHH, PU ITOM
JlaBaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA M 3aMMCHIBATh €0 MAaTEMAaTUYECKOE BHIPAKCHHUE;

¢ O0BSACHATh  (PU3WYECKHE TPOIECCHI M CBOWCTBA Tel, B TOM UYHCI€ W B KOHTEKCTE CHTyalui
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH MPUIMHHO-CICACTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHHE U3 1—2



JIOTUYECKUX IIIaroB ¢ OMOpod Ha 1-2 M3y4YEeHHBIX CBOMCTBA (DU3UYECKUX SIBJICHHH, (U3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

e peIIaTh PAcUETHHIC 3a7a49M B 2—3 NEUCTBUS, UCTIONB3YS 3aKOHBI U (POPMYJIIBI, CBSA3BIBAIOIINE (PU3UUCCKHUE BEITMYNHBI:
Ha OCHOBE aHajW3a YCJIOBUA 3aJla4d 3allMChIBaTh KPATKOE YCJIOBUE, BBISBIATh HEAOCTATOK MAHHBIX JJIA PEIICHUS
3a/1a4M, BBIOMpATh 3aKOHBI U (POPMysbl, HEOOXOAWMBIC IS €€ pelleHUs, MPOBOAUThL PACUYEThl U CPaBHUBATH
MOJIYYeHHOE 3HAUCHHE (PU3NUECKON BETUIHHBI C U3BECTHBIMU JAHHBIMHU;

e PaCIlO3HABaTh TPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TMPH TOMOIIM (U3UIECKUX METOJOB, HCIOJIB3YsS OIMUCAHUE
WCCIIEIOBAHNS, BBIICISTh MPOBEPAEMOE MPEANOJIIOKECHUE, OLECHUBATH MPABWIBHOCTh MOPSAKA MPOBEICHUS
HCClIeI0BaHMs, JIeJaTh BHIBOJIBI;

 IIPOBOJIUTH OIIBITHI 10 HAOIIOACHUIO (PU3MYECKUX SBJICHUN WM (U3UYSCKUX CBOMCTB Tel (KaWIISAPHBIC SBICHUSA,
3aBUCUMOCTh JaBJEHHUS BO3yXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCThIBAHUSI U HArpeBaHUs MpU
M3JIy4EHUHU OT I[BETa W3JIydaroiiei (morJomiaroiieii) NOBEPXHOCTH, CKOPOCTh HUCHApEHUs] BOJABI OT TeMIIEpaTyphbl
KUIAKOCTH W IUIOMAAM €€ MOBEPXHOCTH, OJJEKTpU3alUA TEJI W B3aUMOJICKUCTBUE JJIEKTPUUYECKUX 3apsJiOB,
B3aMMOJICICTBUE TIOCTOSIHHBIX MAarHWTOB, BHU3YAJIM3alldsi MArHUTHBIX IIOJIEM ITIOCTOSIHHBIX MArHUTOB, JCHUCTBUS
MAarHUTHOTO TO0JISI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWTa, CBOMCTBA AJICKTPOJBUTATENS MTOCTOSSTHHOTO
TOKa): (hOpMYyJIMPOBATh MPOBEPSEMbIC MPEINOI0KEHUSI, COOUPaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 00OpYI0BaHUS,
OTHUCKIBATH XOJ1 OMbITA U (HOPMYJIHPOBATH BHIBOIHI;

e BBIMIOJTHATh MNPSIMBIE U3MEPEHUSI TEMIIEPATypPhl, OTHOCUTEJIBLHOW BJIAXXHOCTH BO31yXa, CUJbl TOKA, HAMPSIKEHUS C
WCITOJIb30BaHUEM AHAJIOTOBBIX MPUOOPOB M JATYMKOB (PM3MUECKUX BEJIWYHH, CPABHUBATH PE3yJbTAaThl U3MEPEHUM C
y4ETOM 3aJIaHHOU a0COTIOTHON MOTPEIIHOCTH;

¢ IPOBOJIUTH KCCJICIOBAHUE 3aBUCUMOCTU OJHOW (PU3MYECKON BEIWYUHBI OT JPYroMl C HCHOJIb30BAHHEM TMIPSIMBIX
M3MEpEeHUi (3aBUCUMOCTh COMPOTUBIICHUS TPOBOIHUKA OT €0 JJIMHBI, TUIOIIAIN MOMEPEYHOTO CEUEHUS U YIAEILHOTO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, UAYIIETO 4€pe3 NPOBOAHUK, OT HAIPSIKEHUS HAa MPOBOIHUKE,
HCCJICIOBAHUE TOCIIEIOBATEILHOIO UM MapajjIeIbHOIO COCIMHEHUM IPOBOJIHUKOB): IIJIAHUPOBATH HMCCJIEIOBaHUE,
coOMpaTh YCTAaHOBKY W BBINIOJHATH HM3MEPEHUS, CIeays MpeIoKCHHOMY TIUIaHy, (UKCUPOBATh pe3yJbTaThl
MOJTY4YE€HHOM 3aBUCUMOCTH B BUJI€ TaOJIUIl U TPaUKOB, JI€JIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;



 IPOBOJUTh KOCBEHHBbIE HU3MEpPEHUs] (U3MYECKUX BeJIWYUH (y/AesibHas TEeIUIOEMKOCTh BEUIECTBA, COMPOTUBJICHUE
MPOBOJHMKA, pabOTa U MOIIHOCTh AJIEKTPUUECKOTO TOKA): MIIAHUPOBATH U3MEPEHHS, COOMPATh SKCIIEPUMEHTAIILHYIO
YCTaHOBKY, CJIEYs NPEII0KEHHON NHCTPYKLIMH, U BBIYUCIISITh 3HAUCHUE BEJIMYNHBI;

e COOMIONATH MPAaBUIIa TEXHUKU 0€30MaCHOCTH MpHU padboTe ¢ 1abopaTopHBIM 000PYI0BAHHUEM;

 XapaKTEepPU30BaATh MPUHIIUIIBI JCHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOIMCTB C OMOPOI HA UX ONUcaHus (B
TOM YHCJIE: CHCTEMa OTOIUIEHHS JOMOB, TUI'POMETp, MapoBas TypOHMHA, aMIEepMETp, BOJBTMETP, CUETUMK
AIIEKTPUYECKOM DHEPrUH, DIEKTPOOCBETUTENbHBIE MPHOOPHI, HArpeBaTENbHBIC AIEKTPONPUOOPHl (TIPUMEPHI),
ANEKTPUYECKUE NPEIOXPAHUTENH, JIEKTPOMATHUT, 3JIEKTPOJABUraTENb MOCTOSHHOTO TOKA), MCIOJb3YyS 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

e PacCIiO3HABATh MPOCTHIC TEXHUYECKUE YCTPONUCTBA U U3MEPUTENbHBIE MPUOOPHI M0 CXeMaM M CXEMaTUYHBIM PUCYHKaM
(’KMJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETpP, TMTPOMETP, ABUTATE]Ib BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI,
peocTar), COCTaBIATh CXEMbI JJIEKTPUYECKUX IeNell ¢ TMOCIEeN0BATENbHBIM W MapauIeIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

e IPUBOJIUTH MPUMEPHI (HAXOAUTH WH(MOPMAIUIO O MPUMEpaxX) MPAKTUUYECKOTO MCIOJIb30BaHUSI (PU3NYECKUX 3HAHUU B
MOBCEIHEBHOM JKM3HM uid oOecriedeHus O0e30IacHOCTH Mpu OOpallleHuu C HOpudbopaMu W TEXHUYECKUMHU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOT0 MOBEJCHUS B OKPY KaIOIIEH Cpee;

e OCYIIECTBIISITH TOMCK MH(POPMALIUU (PU3HUECKOTr0 coJiepkaHusl B MIHTepHETe, HA OCHOBE UMEIOLIUXCS 3HAHUM U MTyTEM
CpaBHEHUS JIOTIOJHUTEIBHBIX UCTOYHUKOB BBIJIEISATH MH(POPMAIIHIO, KOTOPas SIBISETCS MPOTUBOPEUYNBON UITU MOXKET
OBITh HEOCTOBEPHOM;

¢ ICTIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 33JaHUN HAay4YHO--MIONYJSIPHYIO JIUTEpaTypy (U3MUYECKOTO COAEpKaHUS,
CIIPaBOYHbIE MaTEpHalIbl, pecypchl ceTu MHTepHeT, BiageTh NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, PeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC THCHMEHHBICE W KPATKHE YCTHBIE COOOIICHHs, 0000mas WHOOpPMAIUI0O U3 HECKOIBKUX
HMCTOYHUKOB (DU3UYECKOTO COACP)KAHWSA, B TOM YHCIE IMYyOJMYHO TPEACTABIATH PE3yJbTaThl MPOCKTHOM WU
UCCIIEN0BATEIIbCKON NIEATENBHOCTH, MIPU 3TOM T'PAMOTHO MCIIOJBb30BaTh W3YUYCHHBIM IOHATUMHBIA anmnapar Kypca
(U3HKHU, COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;



e [IpY BBINIOJHEHUU YUYEOHBIX IPOEKTOB U UCCIEAOBAHUN (PU3NUECKUX MPOLIECCOB PACIPENEIATh O0S3aHHOCTH B IPYyIIIE
B COOTBETCTBHH C MOCTABJICHHBIMH 3aJa4aMH, CJIEIUTh 32 BBIIOJIHEHUEM IIJIaHA JEHCTBUN M KOPPEKTHPOBATH €rO0,
aJIeKBAaTHO OLIEHWBAaThb COOCTBEHHBIA BKJIAJ B JACATENBHOCTh TIPYNIbl, BBICTPAUBATH KOMMYHUKATHBHOE
B3aUMOJENCTBHE, IPOSABIIASA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kijiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTPaXkaTh COPMUPOBAHHOCTD Y

0o0y4JaronMxcs yMEHUM:

¢ CTIOJIb30BaTh MMOHATHUS: CUCTEMA OTCYETA, MaTepuaibHas TOYKA, TPAEKTOPHUSA, OTHOCUTEIBHOCTh MEXaHUYECKOIrO
ABMOKeHUs, nedopmanus (ymnpyrasi, IUIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb U
HEeperpy3Ku, LEHTP TSKECTU, AOCOTIOTHO TBEPOE TEJO, LIEHTP TSHKECTU TBEPAOIO TENa, pABHOBECUE, MEXaHUUECKHE
KOJIeOaHUS U BOJIHBIL, 3BYK, MH(PA3BYK U yJIbTPa3BYK, 3JE€KTPOMarHUTHbIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPhl UCIYCKaHUsI U MOTJIOLIEHUs, ainb(a-, 0eTa- U raMMa-u3JIy4eHus,
M30TOIBI, IEPHAs SHEPreTHKA;

e pa3NUyaTh SIBICHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKEHNE, PABHOYCKOPEHHOE MPSIMOJIUHEITHOE
IBUKEHHE, CBOOOJIHOE MaJieHUue TEeJ, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJAECHCTBUE TEJl, PEAKTUBHOE
IBUKEHUE, KOJIeOaTeIbHOE ABI)KEHUE (3aTyXaloIIUe U BbIHYKICHHbIE KOJIEOaHUs), pE30HAHC, BOJIHOBOE JABH)KECHUE,
OTpakKCHHE 3BYyKa, NMPSMOJIMHEHHOE paCHpOCTPAHEHUE, OTPAKEHUE U NPEJOMIICHUE CBETA, MOJIHOE BHYTPEHHEE
OTpaKCHHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CHEKTP U CIIO)KEHHE CIEKTPAJIBHBIX LIBETOB, JUCIEPCHs CBETA,
€CTECTBEHHAs paJHOaKTUBHOCTh, BOSHUKHOBEHHE JINHEHYATOIO CIIEKTPa U3IyUEeHHsI) 10 OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB U HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

e PacCliO3HABaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKHUX SIBICHHM B OKpyXKarolmeM MHpe (B TOM 4HCIE (PU3HUYECKHE
SABJICHUS B MIPUPOJE: MPWIUBBI U OTJIUBBI, JBHKEHHUE TUIaHET COJHEYHOW CHCTEMbl, PEAKTUBHOE JBUYKEHUE KUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHHE, CECMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBETa TeJ,
ONTUYECKUE SIBJICHUA B MPHUPOJAE, OMOJOrHMUEcKOe AEUCTBHUE BUIAMMOIO, YJIbTPa(HUOIETOBOTO U PEHTTEHOBCKOTO
U3ITyYeHUH, €CTECTBEHHBIM PpaJMOaKTUBHBIA (OH, KOCMHYECKHE JIy4d, PaJUOAKTHBHOE H3IyYEHHE MPHUPOIHBIX
MUHEpAJIOB, NEUCTBUE PATUOAKTUBHBIX M3IYyYEHUN HA OPTaHU3M YEJOBEKA), MPHU 3TOM MEPEBOAUTH MPAKTUUECKYIO
3a/1ayy B Y4EOHYIO, BBIJICIISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NUYECKUX SIBJICHUM;



¢ ONHUCHIBATh M3YyUYEHHBIE CBOMCTBA T€I M (PU3MUECKUE SBICHUS, UCHOJIb3Ys (PU3NUECKUE BEIWYUHBI (CpeAHsis u
MTHOBEHHAsl CKOPOCTH TeJa IIPH HEPABHOMEPHOM JBHKEHHMM, YCKOPEHUE, NIEPEMEIEHHUE, ITyTh, YIJIOBAsI CKOPOCTb,
CuJia TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOJHOIO MaJEeHUs, BEC T€Ja, UMITYJIbC TeJa, UMITYJIbC
CWJIbI, MEXaHUUYECKasi padoTa U MOIIHOCTh, MOTEHIIMAIbHAS YHEPTUs Teja, MOJHITOr0 HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHUWAJIbHASL SHEPrUs CKATOM MNPYXKWHBI, KNHETHYECKAas SHEPrus, MOJIHAS MEXAHUYECKas SHEpPrus, NEpPUOI U
yacToTa KoJeOaHMid, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKAa3aTelb MPETIOMICHUS
Cpelbl), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIONb3yEeMbIX BEIMYUH, O003HAUCHUS U
€IMHULBI (PU3UUECKUX BEITUYHMH, HAXOJIUTH (POPMYJIBI, CBS3bIBAIONINE AAHHYIO (PU3NYECKYIO BEJIHUHUHY C JIPYTUMH
BEJIMYMHAMU, CTPOUTH TpaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

* XapaKTepU30BaTh CBOMCTBA Teid, (PU3MUECKUE SBJICHUS U MPOLECCHl, UCIOJb3Ys 3aKOH COXPAaHEHUS DHEPIHH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, NMPUHLMI CYHEPIO3UIMN CUJl, IPUHLMUIT OTHOCUTENbHOCTU ['anmuies, 3akoHbl HplOTOHA,
3aKOH COXPAHEHHs HMILYJIbCA, 3aKOHBI OTPaXEHUsS W NPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHs 3apsiOBOTO H
MacCOBOI'O YHCEJ MPH SJIEPHBIX PEaKLUAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTEMaTUYECKOE BbIPAKEHUE;

¢ O0OBSICHATh  (PU3MUECKHE TMpoLlecChl W CBOMCTBA Tel, B TOM 4YHMCI€ M B KOHTEKCTE CHTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUUYNHHO--CICICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3
JIOTUYECKHUX IIAroB C OMOpPOM Ha 2—3 H3yYEHHBIX CBOMCTBAa (PU3WYECKUX SABICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

epelaTh pacuéTHhIC 3a7a4yd (OMUPAIOIIMECS Ha CUCTEMY M3 2—-3 ypaBHEHMIi), UCIOJIb3YS 3aKOHBI W (POPMYIIHI,
CBA3BIBAIOIME (PU3NYECKHE BEIMYMHBL: HAa OCHOBE aHaM3a YCJIOBHS 3aJaud 3allMChIBaTh KPaTKOE YCJIOBHE,
BBISIBJIATh HEAOCTAIOIINE WIIM M30BITOYHBIE JAHHBIC, BIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHMS,
MIPOBOJIUThH PACUETHI U OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOIN BEITMYMHBI;

e pacrio3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh NpPU MOMOIIM (PU3MUECKHX METOJOB, HCIOJIB3YS OIHMCAaHUE
UCCJIEIOBAHMS, BBIIEIATh IPOBEPSIEMOE MPEANOJI0KEHUE, OLEHUBATh MPABWIBHOCTh MOpsIKA MPOBEACHUS
UCCJIeIOBAHUS, JIeNaTh BbIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHHUI U OMBITOB;



e IPOBOJIUTH OMBITHI MO HAOIIOJAECHUIO (PU3NYECKUX SIBJICHUN WM (U3UUECKUX CBOWCTB Te (M3y4EHUE BTOPOTO 3aKOHA
HrroToHa, 3aKOHA COXpaHEHUS SHEPTHH, 3aBUCUMOCTH IeproIa KojaeOaHnidi MPY>KUHHOTO MasTHUKA OT MacChl rpy3a
1 KECTKOCTH TPYKUHBI U HE3aBUCUMOCTh OT aMILUTUTY/IbI MaJIBIX KOJICOAHUH, MPSIMOJUHEHHOE pacIpoCTpaHEHUE
CBETa, pasjiokeHHe OeNoro CBeTa B CHEKTP, M3YYEHUE CBOMCTB M300pa)K€HUSI B TUIOCKOM 3€pKaje U CBOMCTB
U300pakeHUs TpeaMeTa B coOuparoiieid JIMH3e, HAOIIOJIEHUE CIUIOMIHBIX U JIMHEWMYaThIX CHEKTPOB H3IYUYEHUs):
CaMOCTOSTEIIFHO COOMpAaTh YCTAaHOBKY HM3 HM30BITOYHOTO Habopa 00OpYyIOBaHWS, ONUCHIBATH XOJ OMbBITA W €T0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIHI,

e IPOBOANTH TIPH HEOOXOIUMOCTH CEPHUI0 MPSIMBIX W3MEPCHUM, OMPEAEsisi CPEIHEE 3HAUCHUE M3MEPSIEMON BEITHMYUHBI
(bokycHOe paccTossHME coOuparoliell JIMH3bI), O0OOCHOBBIBATH BBHIOOp crocoba u3MepeHus (M3MEPUTEIIBHOTO
npubopa);

e IPOBOANTH MCCIICIOBAHNE 3aBUCUMOCTEHN (DU3UIECKUX BEIMYHH C MCIIOIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTD
IMyTH OT BpPEMEHU I[PU PABHOYCKOPEHHOM [BWKEHHMHM O€3 HadaJbHOM CKOpPOCTH, Iepuojaa KojeOaHHid
MaTEMaTUYECKOr0 MasTHUKAa OT JJIMHBl HHUTH, 3aBUCHUMOCTH YIJIa OTpaKeHHUs CBETa OT YyIJia MaJeHus U yria
IPEJIOMJICHHS OT yTJjia MaJieHus): MIaHUPOBATh UCCIEOBAaHUE, CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYMH B BUJE TaOMUIl M rpadUKOB, JENaTh BBIBOIBI IO
pe3ynbTaTam MCCIICIOBAHNUS;

¢ IPOBOANTh KOCBEHHBIC M3MEpPEHUS (U3MUCCKUX BEIUYMH (CpEIHSAS CKOPOCTh M YCKOpPEHHE Tejla IpHu
PAaBHOYCKOPEHHOM JIBMI)KEHUHU, YCKOPEHHE CBOOOJHOTO TMAaJIEHUS, KECTKOCTh MPYKUHBI, KOIPPUIHUEHT TPEHUS
CKOJILKCHHS, MEXaHU4YecKasi paboTa U MOIIHOCTh, YACTOTA W MEPHUOJ] KOJIeOaHUI MaTeMAaTUUYECKOTO U MPY>KUHHOTO
MasiITHUKOB, OINTHYECKash Cuja coOMparomieil JIMH3bI, paJuOaKTUBHBIA (DOH): TJIAHUPOBATH HM3MEPEHHUs, COOUpAThH
AKCIICPUMEHTAJILHYI0 YCTAaHOBKY W BBITIOJNHATH HM3MEPEHHS, CIEAysl MPEITOKEHHON HWHCTPYKIIUW, BBIYHUCIISATH
3HAYCHHE BEIMYUHBI U aHAJTU3UPOBATH TOJIYICHHBIC PE3YJIBTATHI C YIETOM 3aJaHHON IMOTPEITHOCTH H3MEPEHUH;

e COOTIOZIATH TIPABIJIA TEXHUKH 0€30MTaCHOCTH MpHU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHUEM;

e pa3IMYaTh OCHOBHBIC MPU3HAKUA U3YUYEHHBIX (PU3NUYECKHX MOJENICH: MaTepHalibHas TOYKa, aOCOIIOTHO TBEPOE TEIO,
TOYCUYHBIN HCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETapHas MOJCIIb aToMa, HYKJIOHHAsI MOJIC)Ib aTOMHOTO SI/Ipa;



 XapaKTEepU30BaTh MPUHIIUIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOM Ha UX ONUCaHUs (B
TOM YHCJIE: CIUJIOMETP, NaTYMKHU TOJOKEHUS, PACCTOSHUS U YCKOPEHHUs, pPAKETa, 3XOJOT, OYKH, MEPHUCKOI,
¢doToamnmapar, ONTUYECKUE CBETOBOIBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), HCTIONB3Ys 3HAHUS O CBOMCTBAX
bu3HUeCcKUX SBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

¢ ICTIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YyUYECHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPHUTENIbHBIX MPUOOPOB U
TEXHOJIOTHYECKUX TPOIECCOB TMPHU PEIICHUH Y4eOHO--TIPAKTHUECKUX 3a7ad, ONTUYCCKUE CXEMBI IS MOCTPOCHUS
M300paKeHHUI B IJIOCKOM 3€pKajie U COOUparoniei JTMH3E;

e IPUBOJIUTH MPUMEPHI (HAXOAUTH WH(OPMAITUIO O MPUMEpax) MPAKTHIECKOTO WCIOJIb30BaHUS (PU3NUYECKUX 3HAHUHN B
MOBCEAHEBHOM JKM3HU I oOecredeHus: 0e30macHOCTH TMpu  oOpalieHuH ¢ MNpudopaMu U TEXHUYECKUMU
yCTPONCTBAMU, COXPAHEHUS 3I0POBbS M COOIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIIEH Cpejie;

¢ OCYIIECTBJISITh TOUCK HH(OpMaruu (punueckoro cojepkanus B HWHTepHETe, CaMOCTOSTENBbHO (QopMyIupys
MOMCKOBBIM 3ampoc, HAXOIWUTh IIyTH OMNpPEAEICHUsS] JOCTOBEPHOCTH TMOJYy4YEHHON HH(POpMAIMK Ha OCHOBE
MMEIONIUXCS 3HAHUU U JOMOJHUTEIbHBIX UCTOYHUKOB;

* ICTIOJIb30BaTh MPHU BHITIOJIHEHUH YUYEOHBIX 3aJaHUN Hay4YHO--TIONYJSIPHYIO JIUTEpaTypy (U3UYECKOTO COACp>KaHUS,
CIIpaBOYHbIE MaTEpHAaJIbI, pecypchl ceTu MHTepHeT, BiajgeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus
nH(pOpMaIuU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIEHHS HAa OCHOBE MHGOPMAIMU U3 HECKOJBKUX HMCTOYHUKOB
¢u3nuecKkoro CcoAepXKaHus, IMyOJMYHO TMPEACTABIATh PE3yNbTaThl MPOEKTHOW WM  HMCCIEIOBATEIHCKON
NEeSTEILHOCTH, TIPU ATOM IPAMOTHO UCIOJIb30BaTh U3YUCHHBIN MOHATUWHBIN anmapar u3ydyaeMoro pasnena GUu3nKu u
CONPOBOXJaTh  BBICTYIUICHHWE  Mpe3eHTaluer ¢ y4€ToM  OCOOCHHOCTEM  ayJIMTOPUM  CBEPCTHUKOB.



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

dusuka: 7-i kinacc: 6a30Bbii ypoBeHb: yueOHuk Ilepreimkun .M., iBanos A.U. 7 3-¢ u3ganue,

nepepadoranHoe Ilpuxa3z Ne 287  AO «M3narensctBo «IIpocsemenue» AO «M3natenbctBo «lIpocBemienner
®usuka. [epoimkua U. M. - Banos A. U. (7-9) dusuka

®dusuka: 8- kimacc: 6a30BbIi ypoBeHb: yueOHuK [leprimkun Y. M., Banos A. U. 8 3-¢ u3ganue,

nepepadbotanHoe [Ipukasz Ne 287  AO «M3narensctBo «IIpocBemenune» AO «M3narenbctBo «IIpocBemeHuney
®dusuka. [epprmkun U. M. - UBanos A. U. (7-9) ®dusuka

®usuka: 9-ii kiacc: 6a30Bbii ypoBeHb: yueOHUK Ileppimkun M. M., I'ytauk E. M., IBanoB A. U., IlerpoBa M. A. 9

3-e uznanue, nepepadoranHoe [lpukas Ne 287  AO «MznmarensctBo «IIpocBemenne» AO «M3aaTenbeTBO
«IIpocsemenne» ®wusuka. [lepermkun U. M. - BanoB A. U. (7-9) ®usuka
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

MeTtoaudeckre peKOMEeHIallii Ha OCHOBE aHaJIN3a THIMMYHBIX OMNO0K yuacTHUKOB EI'D mponueix ger (2021-2023
IT.);
1 Metoauueckue peKOMEHIalUU AJIsl yYuTeNel 1o MpenojaBaHuio yYeOHbIX TPEIMETOB B 00pa30BaTEIbHBIX
OpraHu3aIMsIX C BHICOKOM JT0JIel 00yUaromuxcsi ¢ puckaMu yueOHo# HeycremHoCcTH. Du3nka;
1 xypnaiu «Ilenaroruueckue u3mMepeHus»;
(1 BumeokoHcynbTanuu s yaactaukoB EI'D (https:/fipi.ru/ege/videokonsultatsiirazrabotchikov-kim-yege)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

WuTtepecubie MaTepuaisl o ¢usuke http://class-fizika.ru/home.html

WHTepakTUBHbBIE TJIaKAThl, aHUMAIIMH, BUJIEO0, JIA00OpATOPHBIE PabOThI MO (PU3UKE MOKHO HAWTHU MO 3TUM CChUIKAM:
http://interfizika.narod.ru/plakaty.html

http://seninvg07.narod.ru/004_fiz_plakat.htm

OoobdbeE



https://www.youtube.com/user/getaclassrus?feature=em-subs_digest
https://www.youtube.com/user/EmpiricSchool?o0b=5
http://ptgtany.blogspot.com/p/blog-page_2499.html
https://www.youtube.com/user/GTVscience
https://rc.nsu.ru/distance/Physics/Archives/contents.html (BOmpocsl # OTBETHI)

Ouzuka Auumanuu/Cumyinsauun https:// www.vascak.cz/physicsanimations.php?l=ru
Poccuiickas anmekTpoHHas 1mkosna https://resh.edu.ru/ — nHTepakTUBHBIC YPOKHU, KOTOPBIE CTPOSITCS HAa OCHOBE
MeraIbHO pa3pabOTaHHBIX aBTOPCKHUX MPOTPAMM, YCTICIIHO MPOIISANINX HE3aBUCUMYIO dKCIIEPTHU3Y.

bubmuorexa MOIII https://uchebnik.mos.ru/catalogue
Lecta https://lecta.rosuchebnik.ru — noctym k 3;eKTpOHHBIM YdeOHUKAM K3
eIepaTLHOTO TIEPEYHSI, MHTEPAKTUBHBIC CEPBUCHI JJISl YIUTEICH
bubnuoreka BUIEOypOKOB IIKOILHOM ITporpaMmsbl https://interneturok.ru/
denepasibHBIN HIEHTP UHGOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB
(@I OP) http://fcior.edu.ru/ — snekTpoHHBIE YU€OHBIE MOTYJIH
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