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[HosicHuTEeIbHAA 3alIUCKA

[Iporpamma no ¢pu3nke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs COCTABJICHA HA OCHOBE:

— ®enepanbHoro 3akoHa oT 29.12.2012 r. Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepanumy;

— @enepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa OCHOBHOIO 00IIero oopazoBaHus,
yYTBEPKACHHOro puka3zoM Munmnpocsenienus Poccun ot 31.05.2021r. Ne287;

—  ®DenepasibHONW 00pa30BATENHHOM MPOrPaMMBbl OCHOBHOTO 00IIero oOpa3oBaHMsI, YTBEPKIACHHOM
npuka3zoM Munnpocsenenus Poccun ot 18.05.2023 Ne370;

— @enepanbHOI paboyeill mporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus npeamera «dusukay st 7 — 9

KJ1accoB (0a30BBIN YPOBEHD);

— OcHoBHOI 00pa3zoBaTeNbHON MpOrpaMMbl OCHOBHOTO oOriero obpazoBanuss MBOY «IlyniHoBckas

COLI»

ITpu cocraBiennn paboueil mporpaMmbl UCIIOJIb30BANIACh IporpaMMa 1o peaakuueii M. M.
[lepeimikuna, E. M. I'ytHuk, A. U. UBanoBa, M. A. IleTpoBoii.

Hesn u3ydyeHus: Gpu3uKu:

MpUOOpeTeHNEe UHTEpeca U CTPEMJICHHUS O0YyYaIOIIMXCsl K HAYYHOMY W3YYEHUIO MPUPOAbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE MPEJCTaBICHUA O HAYYHOM MeETOJe MO3HaHHA U (HOpMHpOBaAHHE MCCIEI0BATEIHCKOTO
OTHOIICHUS K OKPYIKAIOILIUM SIBIICHUSIM;

(hopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa U3yuYeHHUS OCHOB CTPOCHMSI MATEPUH U
(byHIaMEHTATBHBIX 3aKOHOB (PH3HKH;

(hopMupoBaHUE MPeICTaBICHUH O POIN GUMKH [Tl Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTHIi;

pa3BUTHE TPEACTABICHHH O BO3MOXKHBIX chepax Oymaymer npodeccHoHaTbHON IesTENHHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JlabHEHIIeMYy 00yUeHHIO B 3TOM HalpaBJICHUH.

JlocTikeHne 3THX Lieled mporpamMmbl 1o (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUS
o0ecreynBaeTcsl peIeHUEM CIEAYIOMNX 3aAay:

MpUoOpeTeHne 3HAaHUI O JUCKPETHOM CTPOCHHMU BEUIECTBa, O MEXAaHUYECKHX, TEIIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

MpUOOpeTeHne YMEHUN OMNHCHIBaTh U OOBACHATH (U3NYECKUE SBJICHHUS C HCIIOJIb30BAHUEM
IIOJIyYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB pEIIEeHUs] MPOCTEHIIMX pAcUETHBIX 3a/ad C HCIOJb30BaHHEM (PU3UUYECKHUX
MoJienieil, TBOPYECKHUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOJHBIE SBJICHUS U BBIMOIHITH OMbBITHL, JIJAOOpAaTOPHBIE pabOTHI U
9KCIEPUMEHTAIbHBIE UCCIIEAOBAHMS C UCTIOIb30BAaHUEM N3MEPUTENBHBIX PHOOPOB;

OCBOCHHE TPUEMOB pabOTHI ¢ MHpOpManuel PU3NUECKOTO COAEpNKaHUs, BKIOUYas HHPOPMAIHIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3MKH, aHATTN3 U KPUTHUECKOE OLIEHUBaHHE WH(POPMALIUY;

3HAKOMCTBO €O cdepamu mnpodheCCHOHANBHOM JACSITEIIBHOCTH, CBSI3aHHBIMA C  (U3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIDKEHHUIX (PU3UUYECKON HAYKH.

MecT0 y4eOHOro npeaMera B y4eOHOM IJIaHE HIKOJIbI

Ha uzyuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs OTBOJUTCS
238 yacoB: B 7 kimacce — 68 yacoB (2 daca B HefeN0), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce
— 102 4gaca (3 yaca B HeneNIO).

I. Copnepxkanue y4eOHOro nmpeamera
7 kiaacc

Pazgen 1. ®usuka u e€ poJib B MO3HAHUM OKPYKAKIIEr0 MUPa

®dusnka — HayKka O mpupoje. SBnenus npuponasl. OU3nyecKue SBICHUS: MEXaHUYECKUE, TEIUIOBBIE,
3IEeKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnveckre BenuuuHbl. M3mepenne ¢usmueckux BenuunH. Ousmdeckue npubopsl. [lorpenrHocts
u3MepeHnii MexxayHapoiHasi CUCTEMA €IMHUIL.

Kak ¢usnka u apyrue ecTecTBEHHbIE HAyKH H3y4YalOT NPHPONy. EcTeCTBEHHOHAayuHBIH METO.X
No3HaHMs: HaOII0eHNe, TOCTAHOBKA HAYyYHOTO BOIPOCA, BHIABMKEHHE TUIIOTE3, SKCIIEPUMEHT I10 TPOBEPKE
TUI0TEe3, 00BsICHEHUE Ha0I0gaeMoro siBiieHus. Onucanue GU3MUECKUX SBJICHUHN C MOMOIIBIO MOJIENIEH.

Jlemoncmpayuu

MexaHHuecKue, TEIIOBBIE, JTEKTPHUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHHSL.



duznyeckre NpudOPsI U MPOoIleypa MPsIMBIX U3MEPEHU aHAIOTOBBIM U HU(POBBIM IPUOOPOM.
Jlabopamopnvle pabomul u onvimol

JlaGopaTopHas padora Ne 1 "OnpeneneHne moka3zaHuid K3MEPUTEILHOTO Ipudopa”
Jlaboparopuas padora Ne 2 "Onpenenenne pa3sMepoB MaabIx Ten'

JlaGopaTopHas pabora Ne 3 "M3mepeHne o0bemMa KHJIKOCTH U TBEPIOTro Tena'

Pa3nes 2. [leppoHayajibHbIe CBe/IeHUsS] 0 CTPOCHUM BelllecTBa

CtpoeHue BelecTBa: aTOMbl M MOJIEKYJIbI, MX pa3mepbl. OMBITHI, JOKa3bIBAIOIIME JIUCKPETHOE
CTPOCHHUE BEIIECTBA.

JIBrmxkenue yactull BeniecTBa. CBs3b CKOPOCTH JBMKECHHS YacTHI[ ¢ TeMIepaTrypoi. bpoyHoBckoe
nBukeHue, Tuddy3us. BzanMopelicTBUEe 4acTHI] BEIIECTBA: MIPUTSHKEHUE U OTTAIKHBAHHE.

ArperaTHble COCTOSIHHS BEIIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH M TBEPABIX (KPUCTAUTMUCCKUX) TEll.
B3anMocBsI3p MeX1y CBOMCTBAMU BEILIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX M MX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.

Ha6monenue nuddysum.

HabGmronenue siBneHnid, 0ObICHIIONIUXCS PUTSHKCHUEM HITA OTTAJIKUBAHUEM YaCTHI] BEIECTBA.

JlabopamopHvie pabombl u onvimol

JlaGopaTopHas pabota Ne 4 "OrieHka inaMeTpa aToMa METOJIOM PsJIoB"

Pa3znen 3. /IBukeHue U B3aUMOAeCTBHE TeJl

Mexanudeckoe JBWKEHHE. PaBHOMEpHOe U HepaBHOMepHoe nBuxkeHue. Ckopocth. CpenHss
CKOPOCTb IPU HEPAaBHOMEPHOM JIBIKEHHH. Pacuér myTH u BpeMEeHH JIBH>KCHHUSL.

SlBnenne uHEpHMU. 3aKOH WHEPIUU. B3auMojelcTBUE Tel Kak MPUYMHA W3MEHEHHS CKOPOCTH
IBIDKEHUA Tell. Macca kak Mepa nHepTHocTH Tena. [1noTHocTs BemecTBa. CBS3b IMJIOTHOCTU C KOJMYECTBOM
MOJIEKYJI B €TMHHUIIe 00bEMa BEIIECTBA.

Cuiia Kak xapakTepucThKa B3aumMoaecTBust Ten. Cuna ynpyroct u 3akoH ['yka. Mi3mepenue cuiibl ¢
MOMONIBI0 JTUHAMOMETpa. SIBJIeHUE TATOTEHUS M cuja TshkecTu. Cuia TSHKECTH Ha JPYrux IUlaHeTax. Bec
tena. HeBecomocTs. CrnokeHue cuil, HampaBlICHHBIX MO OAHOM mpsMoil. PaBHonelicTByromas cui. Cuia
TpeHust. TpeHue CKOJbKEeHUS U TpEeHUE MOoKos. TpeHue B MpUpojie U TEXHUKE.

Jlemoncmpayuu

HabGmronenne MexaHU4eCcKOTo JBMKEHUS Tea.

N3mepenne ckopocTu MpsIMOJIMHEWHOTO JIBUXKEHUS.

HabGmronenue siBneHus HHEPITUN.

HabGntonenue naMeHeHus: CKOpOCTH MPHU B3aUMOJICUCTBUH TEll.

CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOH.

Jlabopamophvie pabomvl u onvimol

JlaGopartopHas padora Ne 5 "OnpeseneHne MIOTHOCTH TBEPIOTO Tema"

JlaGopaTopHas pabota Ne 6 "HccaenoBaHue CHIbI ynpyroctu'

JlaGopaTopHas padora Ne 7 "M3ydyeHune 3aBUCHUMOCTH CHIIBI TPEHUS CKOJIbXCHHUSA OT CHIIBI JIABJICHHUS
Y XapaKkTepa CONPUKACAIONINXCS MOBEPXHOCTEH"

Pa3nes 4. /laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B

JaBnenue. CriocoObl yMEHBIIICHHUS U YBEIMUCHUS aBieHus. /aBnenue ra3za. 3aBUCUMOCTbD JaBJICHUS
raza ot o0wéma, Temmeparypsl. [lepemnaua maBieHuss TBEPIABIMU TEJIAMH, JKUIKOCTSIMH W Ta3aMH. 3aKOH
[Tackans. [THeBMaTHYECKHME MAIIMHBI. 3aBUCUMOCTD JIaBJICHUS JKHJIKOCTH OT TNyOHWHBI. [ mupocrarnueckuit
napajokc. Coobmaromnuecst cocybl. [ uapaBimuecKkue MeXaHU3MBbI.

Atmochepa 3emnn u atMochepHoe naBieHue. [IpUUUHBI CyIIECTBOBAaHUS BO3MYIIHOH OO0OJIOYKH
3emuu. OnbiT Toppuueru. M3ameperne aTMOCEpHOTO AaBJICHUS. 3aBUCHMOCTh aTMOC(EpPHOro NaBICHUS
OT BBICOTHI HaJT ypoBHEM Mopsi. [TpubopsI 115 u3Mepenus arMochepHOTO JaBICHHUS.

JlelicTBUE KUAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TeyO. BhITankuBaromias (apXxumenaoBa) cuia.
3akoHn Apxumena. [InaBanue ten. BozmyxomiaBanue.

Jlemoncmpayuu

3aBUCUMOCTbH JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHus KUIKOCTHIO U TA30M.

Coo01maronmecst COCy/Ibl.




I'mapaBanyeckuit mpecc.

[IposiBnenue nericTBust aTMoc(hEepHOTO TABICHHMS.

3aBUCHMOCTD BBITAIKUBAIONICH CHIIBI OT 00bEMa MOTPYKEHHON YaCcTH Teja M TNIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIECH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue maBaHWs Te: IUIABAHUE WIM TIOTPYKEHHUE Tl B 3aBUCUMOCTH OT COOTHOIICHUS
IUIOTHOCTEH TejIa U KUJIKOCTH.

Jlabopamophvie pabomvl u onvimol

JlaboparopHast pabotra Ne 8 "OmpenencHue BBITAIKHBAONICH CHIBI, JCWCTBYIONICH Ha Telo,
IIOTPY)KEHHOE B JKHJIKOCTE"

JlaGopatopuas paGotra Ne 9 "HMccnenoBaHue 3aBHCHMMOCTH Beca Tejla B BoJe OT o0béma
IIOTPYKEHHON B JKMIKOCTh YacTH Tea"

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

Mexanundeckas padota. MOIITHOCTb.

[IpocTeie MexXaHW3MBI: pbIYar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBWIIO paBHOBECHS phIyara.
[IpumeneHnue mpaBuiIa paBHOBECHS pblyara K O0Ky. «3omoroe mpaBwio» MexaHuku. KIIJ mpocTeix
MeXaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanudeckas sHeprud. Kunetnueckas u moTeHIuanabHas sHeprus. [IpeBpaieHue oaHOro BUaa
MEXaHUYECKOM IHEPTUU B JPYroi. 3aKOH COXpPAHEHUSI SHEPTUU B MEXAHHUKE.

Jemoncmpayuu

[Tpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomvl u onvimol

Ypok-uccnenoranue "PacyéT MOIHOCTH, pa3BUBAEMOM MPU MOABEME 110 JeCTHHIIE"
JlabopaTopnasa padora Ne 10 "HccmenoBanue yCaoBUi paBHOBECHS poruara”

JlaboparopHas padota Ne 11 "M3smepenne KI1JI HaKTIOHHOHN TIOCKOCTH"

8 ki1ace

Pa3nen 6. TeruioBble siBJIeHUSA

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKOM TeOpUU CTPOEHUS BellecTBa. Macca u pa3Mepsl
aTOMOB M MoOJIeKyJ. OTBITHI, MOJATBEPKAAIOIINE OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU
TEOpHH.

Mopenu TBEPIOTrO, >KUIKOTO M Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucrammmyeckue u
amopdubie Tena. OObACHEHHE CBOWCTB Ta30B, KHUJIKOCTEH M TBEPABIX Tl HA OCHOBE MOJIOXKEHUMN
MOJIEKYJIIPHO-KUHETUYECKONH Teopuu. CMayuMBaHUE W KaNWJUISPHBIE sIBJICHUS. TeraoBoe pacHIMpeHue u
cKartue.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKEHHUS 4YacTwll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUs BHYTPEHHEW SHepruu: Temionepeaadya U coBeplleHue padoThl. Buabl
TEeIIoNEepeIauu: TEIUIONPOBOIHOCTh, KOHBEKITUS, U3TyUYCHHUE.

KonnuectBo TernoTsl. YenbHas TETIOEMKOCTh BellecTBa. TermIooOMeH U TEIIOBOE paBHOBECHE.
VpaBHenue TterioBoro Oananca. [lnaBineHue W OTBeplEeBaHME KPUCTAUIMUECKUX BEIHIECTB. Y JeiabHas
Teruota IuiaBneHus. IlapooOpasoBanuwe u konnmeHcanus. Mcmapenue. Kumnenuwe. YnenpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS OT aTMOC(HEPHOTO JTABJICHUS.

BrnaxHocTs Bo3ayxa.

DHeprus TOIMBa. Y IeibHas TEIUIOTa CrOpaHusl.

[Mpunuumner pabotel TemnoBsix asurareneit KIIJ[ temnoBoro neuratens. TersoBble aBUTATENd U
3alIUTa OKPYKAIOIIECH CPEbL.

3aKOH COXpaHEeHUS U MPEBPAICHHsS SHEPTUHU B TEIUIOBBIX MPOIlECcCax.

Jlemoncmpayuu

Habmonenue 6poyHOBCKOTO IBUYKEHUSI.

Hab6monenue nuddysum.

Habmroienue siBjaeHuii cMayrBaHUs ¥ KaWUTSIPHBIX SBICHUI.

HabGmtonenue TenioBoro pacuimpeHus Tel.

W3meHneHue gaBieHus ra3a npu U3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAKICHHH.

[IpaBuna u3smepeHus TeMreparypsbl.

Bune! Teronepenaymn.

OxutaxxieHre Mpu COBEPILICHUU PaOOTHI.

Harpeanue npu coBepiiieHHH padOThl BHEITHUMH CHIIAMHU.



CpaBHeHHe TEII0EMKOCTEN pa3MTUYHbBIX BEIIECTB.

Habntonenue kumnenus.

Habmoienne nocTostHCTBa TeMIIEpaTyphl MpH TUIaBICHUH.

Moaenu TerIoBbIX ABUTATEIEH.

Jlabopamophvie pabomvl u onvimol

JlaboparopHas pa6ora Ne 1 "HccnenoBanue SBICHHUS TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOW U
ropsyen BoabI"

JlaboparopHas pabota Ne 2 "OmnpenenieHNe YISIbHON TEMIOEMKOCTH BelecTBa'

JlaGoparopHas pa6ota Ne 3 "OnpeneneHue yaenbHON TEMIOTH MIaBICHNUS Jbaa"

JlaGoparopHas pabora Ne 4 "OnpeseneHre OTHOCUTENBEHON BIAKHOCTH BO3AyXa"

Pazgen 7. diiekTpryeckre 1 MArHUTHbIE SIBJICHUS

Onektpusanus Ten. [[Ba poaa snekTpuUecKux 3apsAnoB. BzaumoselcTBrue 3apsHKEHHBIX Tell. 3aKOH
KynoHa (3aBUCMMOCTB CHIIBI B3aUMOICUCTBUS 3apSKEHHBIX TeJI OT BEIMUUHBI 3apPSA0B U PACCTOSHUS MEXTY
TEJIaMH ).

Onektpuueckoe Tmone. Hanpsok€HHOcTh  diekTpuyeckoro moins. [lpuHmmMnm  cyneprno3uiuu
JEKTPUYECKHUX T0JIeN (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpuueckux 3apsanoB. DIEMEHTapHBIM siekTpudeckuil 3apsia. CTpoeHue aroma.
[TpoBOAHUKY U AMAIIEKTPUKHU. 3aKOH COXPAHECHHUSI DJIEKTPUUYECKOTO 3apsiia.

DneKTpUYecKUi TOK. YCIIOBUS CYIIECTBOBAHMS 3JCKTPUYECKOTO TOKA. VICTOYHHMKH MOCTOSIHHOTO
ToKa. JleWcTBUSA SJEKTPUUECKOro TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax.

Onextpuueckas nenb. Cuia Toka. DieKTpuueckoe HarpspkeHue. ConpoTHBIIEHHE NPOBOJIHUKA.
VYaenbHOEe conmpoTHBIIEHHE BelecTBa. 3akoH Oma 11 ydyacTka nenu. [locnenoBarenbHoe U mapaienbHOe
COCIMHEHHE MPOBOAHUKOB.

PaGora u MomHOCTh 3yekTpuueckoro Toka. 3akoH JDkoymns—JleHma. DiexTpuyeckue Lend |
NOTpeOUTENH ANEKTPHUECKON dHEpTrUu B ObITy. KOopoTKoe 3ambIkaHue.

[Toctosinabie MarHuThl. B3anMojeiicTBHe MOCTOSHHBIX MarHUTOB. MarHuTHOe moje. MarHuTHoe
noJie 3eMJIM M €T0 3HAaYeHUE JJI )KU3HHU Ha 3emie. OnbIT Dpcrena.

MarautHoe ToJie ANEeKTPUYEecKoro Toka. lIpuMeHeHWe »JIeKTpOMarHuTOB B TexHHKe. JlelicTBue
MarHUTHOTO TOJIsi HAa TPOBOJHUK C TOKOM. OIJEKTPOJBUraTelb IOCTOSHHOTO ToKa. lcmosb3oBaHue
JIEKTPOABUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.

Oneitel Dapanes. SIBnenue snekrpomMarHuTHOW WHAYKIMU. [IpaBuno Jlenma. DiekTporeneparop.
CrocoObl  TIONTyYeHUs] DIEKTPUUECKONH DSHEPruu. OJEKTPOCTAHIIMM Ha BO30OHOBISEMBIX MCTOUYHHKAX
SHEPTHH.

Jemoncmpayuu

DneKkTpu3aIus Tel.

JIBa poja NeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TETl.

Y CTpoUCTBO U JEHCTBHE DIIEKTPOCKOIIA.

DneKTpocTaTuyecKas WHAYKIIHS.

3aK0H COXpaHEHUS ANEKTPUUECKUX 3apsiIOB.

[TpOBOAHUKY U TUAIIEKTPUKH.

MoaenupoBaHHUE CUIIOBBIX JUHUAN 3JIEKTPUYECKOTO MOJIA.

HcTouHuky MOCTOSHHOTO TOKA.

JleficTBHA 2IEKTPUYECKOTO TOKA.

DIIEKTPUYECKHUI TOK B KHIKOCTH.

I"a3oBbIii pazpsa.

N3mepenue cuipl TOKa aMIepMeTpoM.

N3mepenue 371eKTpUuYecKoro HanpsHKEHUs BOTBTMETPOM.

Peoctar 1 mMara3u conpoTHBICHUN.

B3anmoneiicTBre NOCTOSIHHBIX MarHUTOB.

MonenrpoBaHie HEBO3MOXHOCTH pa3/ieJIeHUsI IOJTIOCOB MarHUTA.

MopenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX MarHUTOB.

OnbIT Dpcrena.

MarnuTHO€ 1oJjie ToKa. JIeKTPOMArHuT.

JleiicTBre MarHUTHOTO TOJISl HA POBOJHUK C TOKOM.




DIIEeKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

UccnenoBanue siBIeHUs 3IEKTPOMATHUTHON UHAYKITUH.

OmnbiTel Papaes.

3aBUCUMOCTH HaAIPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

JlabopamopHvie pabombl u onvimol

Ypok-uccienopanue "DIEKTPU3AMS T€JI UHAYKIIMEH U TP CONPUKOCHOBEHUH"
Ypok-uccrnenoranue "JIeHCTBUE AIEKTPUUESCKOTO MOJIs HA TPOBOJIHUKHI M IUAIACKTPUKH"

JlaboparopHas padora Ne 5 "M3MepeHre U peryaiupoBaHue CUIbl TOKa"
JIaGopaTopuas padora Ne 6 "H3MmepeHue U peryanpoBaHue HanpsHkenus'

Ypok-uccrnenoBanne "3aBUCUMOCTb 3JICKTPUYCCKOTO CONPOTUBICHUS MPOBOJHHMKA OT €ro JUIMHBI,
IIOIIAIN OTIEPEYHOr0 CEYCHHS U MaTepuaa'
JlaGopaTopHas pabora Ne 7 "HccienoBaHne 3aBUCUMOCTHA CHJIBI TOKA, MIVIIETO YEPE3 PE3ZUCTOD, OT

CONPOTUBIIEHUS PE3UCTOPA U HANPSXKEHUS Ha pe3rcTope”

Jlaboparopuas padora Ne 8 "[IpoBepka mpaBuia CI0KEHHS HANPSHKEHUH MNP HOCIEA0BATENLHOM
COCIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTopHas pa6ora Ne 9 "I[IpoBepka mpaBwiia JJis CHJIbl TOKA MPU NAPALICITHbHOM COSAMHECHUHU
pe3ncTopoB”

JlaGoparopHas pa6ora Ne 10 "Omnpenenenne padoThl ¥ MOIIHOCTH YJIEKTPHIECKOTO TOKa"

Ypok-uccnenoranue "M3yyeHune nosield mOCTOSIHHBIX MAarHUTOB"

JlaGopaTopHas pa6ora Ne 11 "M3yvenne IelcTBUS MAarHUTHOTO MOJs HA TIPOBOIHUK C TOKOM"
9 kJ1acc

Pa3nes 8. Mexannveckue siBJIeHUs!

Mexannueckoe JBWxkeHHe. MarepuanbHass Touka. Cuctema otcuéra. OTHOCHTENBHOCTH
MEXAHUYECKOr0 ABWKECHHA. PaBHOMepHOe NpsMoJIMHENHOe IBWKeHue. HepaBHOMEpHOE NPSIMOIMHEHHOE
nBrkeHre. CpeHsisi U MTHOBEHHAsl CKOPOCTh TeJla IIPY HEPAaBHOMEPHOM JBH)KEHHUU.

Yckopenue. PaBHOyckopeHHOe psMoiinHeHoe nBmxenue. CoboaHoe najgenue. Onpitel [Manues.

PaBHOMepHOE nBMKEHHME TO OKpyx)HOCTH. Ilepuon u uvacrora oOpamieHusi. Jluneitnas u yrioBas
ckopocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHUE.

IlepBeiii 3akoH Hbrorona. Bropoi 3akon Hserorona. Tperuit 3axkon Herorona. IlpuHiun
CYNEPIO3ULIMH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cujia TPEHHS CKOJIBKEHUS, CUJIa TPEHUS TOKOsI, IpyTre
BU/IbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpeHHe CBOOOJHOTO mnajeHus. J[BM>keHue
rwianeT BOokpyr CoinHua. [lepBas kocmudeckast ckopocTs. HeBecOMOCTh M eperpysKu.

PaBHOBecue marepuanbHONl TOUKH. AOcomOTHO TBEpAOE Teno. PaBHOBecue TBEpHOro Tena c
3aKpEIIEHHON OChIO BpaeHus. MomeHT cuibl. LleHTp TsbkecTy.

Nmnynbe Tena. M3Menenne ummynsca. Miynbe cuibl. 3aKOH COXpaHEHUs UMIyjbca. PeakTuBHOE
JBUKCHHUE.

Mexannueckasi pabota U MoOIIHOCTh. PaboTa cun TspkecTH, ynpyroct, TpeHus. CBs3b SHEPruM U
pabotel. IloTeHuManbHas >Heprus Teia, MOAHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHnuanbHas sHEprus
ckaroil mpyxuHsl. Kunerndeckas sHeprus. Teopema O KHHETHYECKOM SHEPruu. 3aKOH COXpPaHEHUS
MEXAHUYECKOU DHEPTUU.

Jlemoncmpayuu

HabmroneHne MexaHU4ecKoro ABMKEHHS TeJla OTHOCUTENIBHO Pa3HbIX Tel OTCUETa.

CpaBHeHHe HyTed W TPAeKTOPHIl ABM)KEHUS OIJHOTO U TOTO K€ Tejla OTHOCUTEIBHO PAa3HBIX Tel
OTCYETA.

N3mepenne CKOpoCTH U yCKOPEHHUSI IPSIMOJIUHENHOTO ABUKCHUS.

HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO IBUYKEHUS.

Habumroienue 1BM>KEHUS Tella 0 OKPYKHOCTH.

HabmtoneHne MexaHMYeCKUX SBJIECHUH, MPOUCXOAANMX B cucTeMe oTcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHeTa (hU3UKH.

3aBHCHUMOCTb YCKOPEHHMS T€JIa OT MAcChl Tejla M JEHCTBYIOIIEH Ha HETO CHJIBI.

HaGumoienue paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU TEJL.

W3meHeHne Beca Tenla IpU yCKOPEHHOM JIBUKCHHH.



[Tepenava nmmysabca Ipy B3aUMOJICHCTBUM TEJI.

[Ipeobpa3oBanus s3HEPruu Npy B3aUMOAECHCTBUU TEl.

CoxpaHeHHe UMITYJIbca MPU HEYTPYTOM B3aUMOICHCTBHUH.

CoxpaHeHne UMITyJIbca MpU aOCOTIOTHO YIIPYTOM B3aUMOCHCTBUH.

Hab0mronenne peakTHBHOTO JIBHXKCHHUS.

CoxpaHeHre MEXaHU4eCKOM SHEPTHH IPU CBOOOTHOM TIa/ICHHH.

CoxpaHeHHEe MEXaHWUYECKOW SHEPTHH MPHU JBWKEHUH Tea MO/ ICHCTBUEM TTPYIKUHBI.

JlabopamopHvie pabombl u onvimol

JlaGopaTtopHas pab6orta Ne 1 "OmnpeneneHue yCKOPEHHUs Teja MPU PABHOYCKOPEHHOM JIBDKCHHH 10
HAKJIOHHOW TJIOCKOCTH"

JlaGopaTopHas pabota Ne 2 "OnpeneneHne KeCTKOCTH MPYKUHBL"
JlaGopaTopras padora Ne 3 "Onupenenenune koddduirenra TpeHus CKOIbXeHU "

JlaGopaTopHas pabota Ne 4 "OmnpenencHue paboThl CHIIBI TPSHHS IPH PABHOMEPHOM JIBUKCHUU TeIa
10 TOPU3OHTAIBHOMN TOBEPXHOCTH"

JlaGopaTopHas pabora Ne 5 "M3yueHue 3aK0HA COXPAaHECHHsI DHEpruu'"

Paznen 9. Mexannuyeckue Koj1e0aHUs U BOJTHBI

KonebatenpHoe nBrkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHWM: TMEPUOJ, YacTOTa, aMIUIUTY/IA.
MaremMaTiuecKuii 1 Mpy>KUHHBIA MasTHUKU. [IpeBparenne sHepruu npu KouedaTeIbHOM JIBUKCHUH.

3aryxaromue konebanus. BeiHy)aeHHBIC KoeOanus. Pesonanc. Mexannueckue BoJIHBL. CBOWMCTBA
MexaHu4ecKux BoJiH. [IpofoapHbIe U MonepeyHbie BOIHBL. J{JTMHA BOJIHBI U CKOPOCTh €€ pacipoCTpaHEHUsI.
MexaHudeckue BOJHBI B TBEPJIOM Teje, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTh 3BYyKa M BeIcOTa TOHA. OTpakeHUe 3ByKa. HPPa3BYK U yIbTPa3BYK.

Jemoncmpayuu

Habmtonenune xoneOaHMii TeN MO/ IEHCTBHEM CHIIBI TSHKECTH U CHITBI YIIPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabumtoieHue BBIHYX/I€HHBIX K0JI€0aHUI U pe30HaHCa.

PacnipocTpanenue mpoaobHbBIX U ITOMIEPEYHBIX BOJIH (HA MOJIEIH).

HaoGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUH Pe30HaHC.

JlabopamopHvie pabombl u onvimol

Ypok-uccnenoBanue "3aBUCUMOCTD NIEPHOJIA KOICOAHUN OT HKECTKOCTU MPYKUHBI M MacChl rpy3a”
JlabopaTopHas padota Ne 6 "OnpenesieHne YacTOThl U NEPHOJIa KOICOAHUN NPYKUHHOTO MasTHUKA"
JlaGopaTopHas pa6ora Ne 7 "[IpoBepka HE3aBUCHMOCTH NEPHOJIa KOICOAHUIA Tpy3a, IMOABEIICHHOTO

K HUTH, OT MaccChl Tpy3a"

Ypoxk-uccnenopanue "HaOai0/IeHNE 3aBUCHMOCTH BBICOTHI 3BYKA OT YaCcTOTHI"

Pa3nes 10. Jy1eKTpoOMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJTHbBI

DIEeKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUuTHBIE BOJIHBI. CBOMCTBA AJIEKTPOMAarHuTHHIX BOJH. Illkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIOIb30BaHKE 3I€KTPOMATHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.

DnekTpoMarauTHas npupoza cBeta. CKopocTh cBeTa. BoIHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

BoaHoBbI€ CBOMCTBA CBETA.

Jlabopamophvie pabomvl u onvimol

Ypok-uccnenopanne "M3ydyeHHE CBOWCTB AICKTPOMATHHUTHBIX BOJH C IOMOIILIO MOOWIBHOIO
Tenedona"

Paznen 11. CBeTOBbBIE SIBJIEHUS

JlyueBast Monenb cBera. McTtounuku cBeta. [IpsMonmHEHHOE pacmpoCTpaHEHHE CBeTa. 3aTMEHHS
Comnna u Jlynsl. Otpaxenue cBeta. [1nockoe 3epkano. 3aKkoH OTpaKeHUsI CBETA.

[Ipenomnenue cBera. 3akoH TIpeloOMJIeHUs cBeTa. [loslHOE BHYTpEHHEE OTpPaKCHHUE CBETa.
Hcnons3oBanue MOIHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nmyueit B nmuH3ze. OnTudeckas cucreMa gortoarmapaTa, MUKpOCKONa U Tejeckona. I'as
KaK ONTHYecKasi CucTeMa. bIu30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro ceera B cmekTp. OmnbiTel HeroToHa. CroXKeHWE CIEKTPaJbHBIX IIBETOB.
Hucnepcus ceera.

Jemoncmpayuu




[IpssMonuHEITHOE pacpocTpaHeHNEe CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHHUI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue ceera.

OnTruyecKui CBETOBOI.

Xox styueit B coOMparome TuHse.

XoJ Tydei B paccerBarolleu JIMH3e.

[Nonmyuyenne n300paKeHUH C TTOMOIIBIO JIHH3.

[Tpuntun nefictBus Goroanmapara, MUKPOCKOIIA B TEJIECKOIIA.

Mopens riiasa.

Pa3znosxenue 6eoro cBera B CIEKT).

[Tosrydenne 6emoro cBeTa Mpu CI0KEHUHU CBETA Pa3HBIX I[BETOB.
Jlabopamophvie pabomvl u onvimol

JlaGopatopuas pabora Ne 8 "HcciieloBaHre 3aBUCHMOCTH YIJia HPEIOMJICHHMS CBETOBOrO JIy4ya OT

nn

yIJia HaJICHUs Ha TPaHMIle "BO3AYX-CTEKIIO
JlaGoparopHas paGora Ne 9 "Omnpenenenue ¢HOKYCHOTO DACCTOSHUS W OOTUYECKON  CHIIBI

cobupatoreii JTuH3bI"
JlaGoparopuasg padora Ne 10 "OneITEL 10 PA3I0XKEHAK OEJIOr0 CBETA B CIIEKTP U BOCIIPHUATHIO I1BETA

IPEIMETOB MPU X HAOIIOJECHUH Yepe3 IIBETOBbIC PUIBTPHI"

Pa3nen 12. KBantoBble siBjeHus

OnbiTel  Pezepdopna u manerapHas Mojaenb atoma. Mopens artoma bopa. Hcemyckanue u
IOTJIOIIEHHE cBeTa aTOMOM. KBaHTHI. JIMHEe4aThIe CIEKTPHI.

PaguoaktuBHOCTh. Anb(a, Oeta- W ramma-usnydeHus. CtpoeHue artomHoro sjpa. HykinoHHas
MoJieb aTOMHOTrO sA1apa. M3oTonsl. PangnoaktuBHble peBpatieHus. [lepruoa nomypacnana aTOMHBIX sA€Ep.

SnepHbie peakiuu. 3aKOHBI COXPAaHEHUS 3apsIOBOTO U MAaCCOBOTO YHCE. DHEPIUs CBSI3U aTOMHBIX
anep. CBsi3b Macchl U 3Hepruu. Peakunu cuntesa u nenenusd aaep. Mcrounuku sneprun ConHua v 3BE31.

SAnepnHas sHepretuka. JlelicTBUS paMOaKTUBHBIX U3TYyUYEHUI HA KUBBIE OPTaHU3MBI.

Jlemoncmpayuu

CrieKTpsl U3ITy4eHHUs U TIOTJIOMICHHUS.

CrieKTphl pa3IyuHbIX T'a30B.

CnekTtp Bomopoa.

HaGumonienue tTpekoB B kamepe BunbcoHa.

PaGora cuéTunka HOHU3UPYIOIINX U3TyUYEHUI.

Perucrpanus nzinyyeHust NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamophvie pabomvl u onvimol

Ypok-npaktukyM "HabironeHne cneKTpoB ucnyckaHus'"

JlabopaTtopHas padora Ne 11 "Hccneiopanue TpeKOB 3apsKEHHBIX YacTHIL"

IloBTOpHTE/IBLHO-000011IAI0IIIMIT MOYJ/Ib

[ToBTOpUTENHEHO-0000IIAIOMINK  MOAYNIb TMpeAHa3HAUYeH [UIs CHCTeMaTu3allud M 0000IIeHus
NPEAMETHOTO CO/ICPKAHUSI M OIBbITA JACATEIbHOCTH, TPUOOPETEHHOTO NPU W3YYEHUH BCETO Kypca (pH3HKH, a
TaKk)Ke JJIS TMOATOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMeHy Mo (u3uke A o0ydaroluxcs,
BBIOpABIIMX ITOT YUEOHBIH peaMET.

[Ipy m3ydeHuu DAHHOTO MOAYJS PEATUIYIOTCS U CUCTEMATU3UPYIOTCS BUIBI JEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 0O0€CIEeUMBACTCSl JIOCTWKEHHE TMPEAMETHBIX U METalpeIMETHBIX IUIAHUPYEMBIX
pe3ynbTaToB 00yueHus, GOpMUPYETCS €CTeCTBEHHOHAay4Has T'PaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB
UCCIIEJIOBAHMSI SIBJICHUN NPUPOJBI U TEXHUKH, OBIIAJIEHUE YMEHUSMHU OOBICHATH (PU3NYECKUE SIBICHUS,
MPUMEHSS MOJyYCHHbIC 3HAHMSI, pelliaTh 3aJ]a4i, B TOM YHCIie KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHIMIIIAaNBbHO JEATEIBPHOCTHBIA XapakTep AAHHOTO pasjerna pealu3yeTcss 3a CYET TOro, 4ro
oOyJaroruecs BBIMOIHSIOT 331aHNs, B KOTOPBIX UM MpeAJiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWN pAcCHO3HABAaTh M HAyYHO OOBACHATH (hU3WYECKHE SIBJICHUS B
OKpYKarollel MpUpo/ie U TOBCETHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METOJbI MCCIICAOBAHMS (PU3UUECKUX SIBICHHI, B TOM YHCIE IS TPOBEPKU
TUIOTE3 U OTYyYeHUs] TEOPETUYECKUX BBIBOJIOB;




OOBSACHATH HAayY4YHBIC OCHOBBI
MPAKTUYCCKOI'0 HCIOJB30BaHUA Pa3JIMYHBIX HWCTOYHHUKOB OHCPruM Ha OCHOBC 3aKOHa

HanpuMmep,

HauOoyee BaKHBIX ,I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ,

IMPEBPAICHUA U COXPAaHCHUS BCCX U3BCCTHBIX BUAOB DOHCPTHH.

II. Ilnanupyemble pe3yJbTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa
JIMYHOCTHBIE Pe3yJIbTATHI
NaTPUOTUYECKOE MpOsIBJIEHHE WHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHHMCKOHN (QH3HYecKOit
BOCIIUTAHUC: HayKI/I;

ICHHOCTHOC OTHOICHUC K TOCTHXCHHUAM pOCCHﬁCKHX y‘IéHLIX (1)I/ISI/IKOB

TpaXXIaHCKOC U OYXOBHO-

TOTOBHOCTH K dKTUBHOMY Y4YaCTHUIO B O6CY)K,Z[6HI/II/I O6H_ICCTB€HHO—3H3‘{I/IMLIX U OTHYCCKUX

HPAaBCTBEHHOE npo0JeM, CBI3aHHBIX C MMPAKTHYCCKUM NPUMEHEHHEM JTOCTHKEHHN (DU3UKH;

BOCIIMTaHUE: OCO3HAHME BAXKHOCTH MOPAJIBHO-3TUYECKUX IIPUHLIUIIOB B IEATEIbHOCTH YYEHOTO
3CTETHYECKOE BOCTIPHATHE 3CTETUYECKUX KauecTB (PU3NYECKOM HayKu: e€ rapMOHHYHOTO IOCTPOCHHS,
BOCIIHUTaHHE: CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH

LEHHOCTh HAYYHOTO | OCO3HAHME LEHHOCTH (PU3MYECKOM HAyKH KaK MOIHOTO WHCTPYMEHTAa IIO3HAHUS MHpA,
[IO3HAHUA: OCHOBBI Pa3BUTUS TEXHOJIOIUH, BAXKHEHUIIIEH COCTABISIOIIEH KyIbTYpBI;

pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, HHTEpECa K NCCIIEA0BATENbCKON IeATENbHOCTH

(hopMHpOBaHUE KYIbTYPHI
310POBbS "
3MOIMOHAIILHOTO
OJraromonyvus:

OCO3HaHHUE IIEHHOCTH Oe30macHoro oopasa KHU3HU B COBPEMEHHOM TEXHOJOTMIECKOM MUDE,
B2)XHOCTH IMPaBWI 0€30MaCHOTO MOBEICHUS HA TPAHCIIOPTE, HA JOPOTraX, C JICKTPUICCKUM
Y TEIJIOBBIM 000PYJOBAaHUEM B IOMAITHUX YCIOBHUSX;

c(hopMHEpPOBAHHOCTH HaBBIKa pe(IICKCHH, MPU3HAHNE CBOETO MpaBa Ha OMMOKY U TAKOTO Ke
MpaBa y JIPYroro 4eioBeka

TPYAOBOC BOCIIMTAHUC!

AKTUBHOE y4yacTHE B PCIICHHH NMPaKTUYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTEIIbHOM
OpraHW3allid, TOpOAa, Kpas) TEXHOJOTHYECKOM M COIMAIBHOW HANpaBJICHHOCTH,
TPeOYIOMHUX B TOM YUCIIE U (DU3UICCKIX 3HAHUIA;

WHTEpEC K MPAKTHIECKOMY M3YyUCHUIO MPOGeCCHil, CBI3aHHBIX C (hU3UKOM

3KOJIOTHYECKOE OpUCHTAllMs HA NpUMEHEHWe (HU3MUYSCKUX 3HAHWW JUIS pEIICHUS 3a7ad B OOJIACTH
BOCITUTAHUE: OKpY>Kalollel Cpelpl, IUIAHUPOBAHUS MOCTYNKOB M OLICHKH MX BO3MOXKHBIX IMOCIIEICTBUI
JUISL OKpY Karollen Cpeibl;
0CO3HAHHUE MI00ATHHOTO XapaKTepa IKOJOTHUSCKUX MPOOJIeM U MyTeH WX PeIIeHUs
azanTarus K | MOTPeOHOCTh BO B3aMMOJACWCTBUU IIPH BHIMOJIHEHWU WCCIEJOBAHUH M TIPOEKTOB
WU3MEHSIOIITIMCS (hm3HYecKOl HAPaBICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHHUSAM JPYTHX;

YCJIOBUSIM COLIMAJIBHOM H
MPUPOAHOM CPEIBIL:

MOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO AeITEeIbHOCTb;
noTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAaHHMH, B TOM uHcie (QopMynMpoBaTh HAEH,
MTOHSTHS, TUTIOTE3HI O GPU3NIECKUX O0OBEKTAX U SIBICHIUSIX;

oco3HaHHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHUH M KOMIICTCHTHOCTEH B 001aCTH (DU3UKY;
TUTaHUPOBAaHUE CBOETO Pa3BUTHA B IPHOOPETEHUH HOBBIX (PH3MUYECKHUX 3HAHUI,

CTpeMJICHHE aHAIM3UPOBATh U BBIABISATH B3aUMOCBSI3M MIPUPOBI, OOIIECTBa U SKOHOMHKH,
B TOM YHCIIE C UCTIOJB30BaHUEM (DM3NIECKIX 3HAHUI;,

OLICHKAa CBOMX [JEHCTBUH C YYETOM BIIMSHHA Ha OKPYKAIOLIYK CpELy, BO3MOXKHBIX
r100aJTbHBIX TOCJIEACTBHUH.

MeTanpeameTHble pesy/abTaThl

Ilo3HaBaTeIbHBIE YHUBEPCAJIBbHLIC yqeﬁﬂue }IeﬁCTBHﬂ

BasoBele ornueckue
JNEUCTBU:

BBISBIISTH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 00OBEKTOB (SIBJIICHUIN);

YCTaHaBIIMBATh CYIIECTBEHHBIH NpPU3HAK KIACCU(UKAIUK, OCHOBaHUS sl O00OIIeHHS W
CpaBHEHUS,

BBISIBIISITH  3aKOHOMEPHOCTH M TPOTHBOPEYHMS B paccMaTpuBacMbIX (akTax, NaHHBIX |
HAOJFOICHUSX, OTHOCAIINXCS K (PU3UUECKUM SBJICHUSIM;

BBISIBIISITh TIPHYNUHHO-CIICJICTBEHHBIC CBSI3H TPH U3YyYCHUU (HUUUCCKUX SBICHUN U MPOIIECCOB,
JCJIaTb BbIBOJbI
BbIABHUI'aTh T'HIIOTE3bI O B3AUMOCBA3AX (bI/I3I/I‘IeCKI/IX BCJINYHH,

CaMOCTOSITETIFHO BBIOMpATh CIOCOO pemeHust ydeOHOH (u3mueckoil 3amaun (CpaBHEHHE
HECKOJIBKHX BapHaHTOB PEICHHS, BHIOOp HanOoJIee MOIXOAAIIECT0 ¢ YUYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUCRB)

C HUCIIOJIB30BaHHUCM [JCAYKTHUBHBIX W HWHAYKTHBHBIX YMO33KJ]IO‘ICHI/II7I,

bazoBrie
HCCJIEIOBATEIIHCKHAE
NEUCTBUSL:

KCIIOJIB30BAaTh BOMPOCH! KaK UCCIEIOBATEIbCKIII MHCTPYMEHT MO3HAHNUS,

MPOBOJIUTH TI0 CaMOCTOSITENIFHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXHBIA (QH3NIecKuit
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHNE (PU3NUECKOTO SIBICHUS;

OIICHWBAaTh Ha TMPUMEHUMOCTh W JIOCTOBEPHOCTh WH(MOPMAIUIO, IONYYCHHYID B XOJIE
WICCJICJIOBAHUS WII KCIIEPUMEHTA;




CaMOCTOSITENbHO (OPMYIHPOBaTh OOOOLIEHHS M BBIBOJBI IO pPE3yJibTaTaM MPOBEAEHHOTO
HaOJIr0/IeHNs, OIIbITA, UCCIIEIOBAHMS,;

MPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PHU3MUECKUX TMPOIECCOB, a TaKke
BBIJIBUTATh MIPETIOIOKEHHS 00 MX Pa3BUTHU B HOBBIX YCIOBHUIX M KOHTEKCTAX.

Pab6ora c
nHpOpMAITHen:

MPUMEHATH Pa3IHYHbIE METO/bI, HHCTPYMEHTHI M 3alIPOCHI IPH MOKUCKE U 0TOOpe MHpOopManuu
W JAHHBIX C YYETOM MPEATIOKEHHON yaeOHOH (hr3nyecKon 3a1aun;

aHAITM3UPOBATh, CUCTEMATU3UPOBATh H HHTEPIIPETUPOBATH HHPOPMAIMIO PAa3IMYHBIX BHIOB U
(hopM mpeacTaBICHUS;

CaMOCTOSITETIbHO ~ BBIOMpAaTh ONTHUMajJbHYIO (GOpPMY TIpeACTaBleHHS HHPOpPMaNUU U
WITIOCTPHPOBATH PellaeMble 33/1a4H HECTIOKHBIMU CXEeMaMU, JarpaMMaMu, WHOH rpadukoii 1
HAX KOMOMHAIIUIMU

KoMMyHuUKaTHBHBbIE YHHUBEpPCAJbHbIE YUeOHbIE /1eiiCTBUSA

OouieHue B XOJIc OOCYXKAEHHsI Yy4eOHOro marepualia, pe3yabTaToB JIabOpaTOpHBIX pabOT U MPOECKTOB
CIOCOOCTBYET 3aJjaBaTh BOMPOCHI 10 CYIIECTBY OOCYXIaeMOW TEMbI M BBICKA3bIBaTh HJCH, HAllCJCHHBIC Ha
(hopMUPOBaHUIO pellIeHre 3a/1a41 ¥ oJ/iepKanne O1aroxenaTeIbHOCTH OOIICHUS,
YMEHUIA: COTIOCTABJISATh CBOHM CYXICHHS C CYXJCHUSIMH JPYTUX YYaCTHHKOB JUANIOra, 0OHAPYKHBATh
pas3yiniue U CXOJCTBO MO3UIIHN;
BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEJCTABIATh PE3YJIBTATHl BBIMOJHEHHOIO (U3WYECKOTO OMBITa (IKCICPUMEHTA,
HCCIIETIOBAHNS, TIPOSKTA)
CoBMmecTHas MOHUMATh M WCIONB30BATh MPEUMYIIECTBA KOMAaHJHONH W WHAWBUAYAIbHOH pabOThI MpHU
JIEATEITLHOCTh pEIICHUN KOHKPETHON (PU3NIECKOi MPOOIIeMEI,

MPUHUMATH LIEIM COBMECTHOMN NIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBHS 1O €€ JTOCTIKSHUIO:
pacrpenensaTh poJii, OOCYKIaTh MPOIECCHI M PEe3yIbTaThl COBMECTHON pabOTHI, 0000IIaTh
MHCHHS HECKOJIBKHUX JTIOACH;

BEITIOJHATE CBOIO YacTh pPa0OThL, JOCTUTAas KAdeCTBEHHOTO pe3yjbTara IO CBOEMY
HaIPaBICHUIO U KOOPAUHUPYS CBOU ACUCTBHUS C IPYTHMHU WICHAMH KOMaH/IbI,

OLICHUBATh KAayeCTBO CBOETO BKJIaJa B OOIIMH TPONYKT IO KPHUTEPHUSIM, CaMOCTOSTEIHHO
c(hopMyJIMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUS

PeryasiTuBHble YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranu3zanus BBISIBIISITH NPOOJIEMbI B JKU3HEHHBIX M Y4YEOHBIX CUTYyalUAX, TPEOYIOIIMX Ul PELICHUS
CIOCOOCTBYET ($U3NUECKIX 3HAHUI,
(hopMHPOBaHHIO OpPUCHTUPOBATHCS B PA3IMYHBIX MMOJXOJAAX MPHUHATHS pElICHUH (MHIUBHIYAIbHOE, IPUHITHE
YMEHUH: pelIeHus B TPYyIIIe, MPUHATHE PEIICHUN TPYIIIOH);
CaMOCTOSITEJIBHO ~ COCTABISATH QIrOPUTM  pelleHuss (GU3MYECKOM 3ajauyd  WiIdM  IUIaHa
UCCIIEIOBaHUSI C YYETOM HMMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh NpeajaracMble BapUaHThl PEeLICHU;
JleJIaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE
CaMOKOHTpPOIIb JaBaTh aJIeKBaTHYIO OLIEHKY CUTYaIlMM U IIpeylarath IjIaH e€ N3MEHEHUs,;
CHOCOOCTBYET OOBSICHATh NPHUYUHBI JOCTHKECHUSI (HEHZOCTHM)KEHHSI) PE3yJNbTaToB MAEATENHOCTH, OaBaTh
(hopMHPOBaHHIO OLIEHKY MPUOOPETEHHOMY OTBITY;
YMEHUIA: BHOCHUTh KOPPEKTHBBI B JESTEIBHOCTh (B TOM YHCJIE B XOJ BBITOIHEHUS (HU3MUECKOTO
WCCIIEIOBaHUSI WIIM TPOCKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB, U3MCHUBIIUXCS CHUTYAIHH,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKILINX TPYJHOCTEH;
OLICHUBATh COOTBETCTBUE Pe3yJIbTaTa LU U YCIOBUIM
OMOLMOHANBHBIN CTaBHThH ce0sl Ha MECTO JIPYroro 4YeloBeKa B XOJIE CIIOpa WM JTUCKYCCHH Ha HAyYHYIO TEMY,
WHTEJJICKT MOHUMATh MOTHBBI, HAMEPEHUS H JIOTUKY JAPYTOro
croco0cTByeT
(hopMupoBaHUIO
YMCHHMN:
Ilpunstue cebs W | mpu3HaBaTh CBOE MPaBO Ha OIIMOKY NPH pelicHUN (HU3MUECKUX 3a/1a4 WIH B YTBEPKACHUAX Ha
JpPYyTUX CIIOCOOCTBYET | Hay4HbIE TEMbI U TAKOE XK€ IIPAaBO JPYroro
(hopMHUpOBaHHIO
YMCHMM:

MpeameTHble pe3ynbTaThl

7 kaacce

K xommy oOydenuss B 7 Kjacce mNpenMeTHBIE pe3yiabTaTbl Ha ©0a30BOM YpPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh Y OOYYAIOLINXCS] YMEHHIH:
— WCTIONIb30BATh MOHSTHS: (U3HMUEeCKHe M XUMHUYECKHE SIBJICHHS, HAOIIOACHUE, SKCIIEPUMEHT, MOJIEIb,




TUNOTE3a, €AWHUNBI (U3MUECKUX BEIMYHMH, aTOM, MOJIEKYJla, arperatHbleé COCTOSHUS BEILECTBa
(TBE€pmoe, XKUAKOE, Ta3000pa3HOE), MEXaHWIECKOe IBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPACKTOpUs, PAaBHOACHCTBYIOMIAs CwWI, nedopmanus (yrpyras, IUTACTHYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

pasnuyate sBieHus (Aud@ys3us, TEIUIOBOE IBIKCHHE YACTHI] BEIIECTBA, PABHOMEPHOE ABHMIKCHHE,
HEPABHOMEPHOE JIBU)KCHUE, UHEPLIMS, B3aUMOJCUCTBHE TEJl, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHON
OCBIO BpallleHHs, IIepefada AaBICHUS TBEPABIMU TEIaMH, >KUAKOCTSIMU U ra3aMM, aTMocgepHoe
JaBJICHUE, IUIaBaHHE TeJ, IPEBPAIICHUs MEXaHUYECKOH SHEpPruy) MO OMMCAHHUI0 MX XapaKTepHBIX
CBOICTB U Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX AaHHOE (PrU3nUecKoe sSBICHUE;

pacro3HaBaTh TPOSBICHUE W3YYCHHBIX (PM3MUYECKHX SIBJICHUH B OKPYXKAIOUNIEM MHpPE, B TOM 4YHCIC
(u3uyueckue SBJIECHUS B TPUPOJAE: MPUMEPHI JBMXKCHHUS C Pa3IMYHBIMH CKOPOCTSAMH B JKHBOH M
HEKUBOW NPHUPOE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO JaBICHUS
Ha ’KMBOM OpraHu3M, IJIaBaHue PbIO, pbIYary B TeJlE YEJIOBEKA, [IPU 3TOM NEPEBOAUTH NPAKTHUECKYIO
3a7ayy B y4eOHYI0, BBIIEISTh CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHIA;

OIMMCHIBATh W3YYCHHBIC CBOMCTBA TeJN M (UIUUECKHUE SIBICHUS, HCIONB3YsS (PU3MUECKHE BETUYMHBI
(mMacca, 00bEM, TUIOTHOCTH BEHIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, Bec Tejla, CUjla TPEHHs, JaBjieHHe (TBEPIOrO Teja, KUAKOCTH, ra3a), BHITAIKHBAIOLIAS
cHjla, MEXaHWdeckass paboTa, MOIIHOCTb, MJIEYO CHIJIBI, MOMEHT CHJIBI, KO3()(UIMEHT MOJIE3HOTO
JeHCTBUS MEXaHW3MOB, KHHETHYecKas M MOTEHIMalbHas SHEeprusi), NpHU OINHCAaHUM MPABUIBHO
TPaKTOBaTh (PU3UUECKUI CMBICT MCIOJIB3YEMBIX BETUYMH, UX 0003HAUCHHS U CAMHUIIBI (PU3UUECKUX
BEJINYMH, HAXOIUTh (OPMYINbI, CBS3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JIPYyTUMH
BEJINYMHAMM, CTPOUTH I'paMKi N3yUCHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEJIMUUH;

XapaKTepU30BaTh CBOWCTBA Tell, (PM3UYECKHE SBJICHHUA W TPOIECCHI, MCIOJB3Ys MpaBMiIa CIOKEHHUS
cui (BIONH ONMHOM mpsmoi), 3akoH ['yka, 3akoH [lackams, 3axoH Apxumesna, MPaBHIO PaBHOBECHS
prryara (6710Ka), «30JI0TOE MIPABUIIO» MEXAHHUKH, 3aKOH COXPAHEHUsI MEXaHUUECKOH SHEPTHHU, IPH 3TOM
JlaBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alMCBIBATh €I0 MaTEMaTHUECKOE BBIPAKEHUE;
OOBACHATH (PU3MUYECKUE SBICHUS, MMPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTyalui
IIPAaKTHKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATHE INPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOMTH
o0bsicCHEHHE U3 1—2 JIOTMYECKHUX HIATOB C ONMOPOW Ha 1—2 M3yUYEHHBIX CBOWCTBA (PU3MYECKUX SIBIICHHH,
(hu3NUecKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemwath pacu€THble 3agaud B 1—2 JeHCTBHA, HCHOJNB3Ys 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIUC
(¢u3nuecKkue BENMYMHBI Ha OCHOBE aHajM3a YCJIOBHS 3aJadd 3alHMChIBaTh KPAaTKOE YCIIOBHE,
MOJCTABIATh (U3UUECKHE BEIMYMHBI B (OPMYIBl U TPOBOAUTH PAcu€Thl, HAXOAUTH CIIPABOYHBIC
JTAaHHBIE, HEOOXOAMMBIE U PEUIeHHs 3ajad, OIEHHBATh PEATUCTUYHOCTH MOy9eHHOW (M3NIecKOn
BEJIMYUHBL;

pacmo3HaBath MpPOOJIEMBI, KOTOPhIe MOKHO PEUINThH MPH MOMOIIHM (HU3HIECKUX METOJMIOB, B ONMHCAHIH
HCCIIEZIOBAHUS BBIJCNATH IPOBEPSIEMOE MPEAIONOKEHUE (TUIIOTE3Y), pa3InyaTh U HHTEPIPETHPOBATH
MOJTY4YEHHBIN pe3ynbTaT, HAaXOJUTh OUIMOKHU B XOZ€ OIbITA, eNaTh BBIBOJKI IO €r0 Pe3ysIbTaTaM;
IOPOBOAMTH OIBITHI IO HAOMIOACHUIO (U3MYECKUX SBICHUH WM (QU3MYECKUX CBOMCTB TeII:
(dhopMynupoBaTh IpOBEpsAEMBbIE MPEONONIOKEHHUs, COOMpaTb YCTAHOBKY M3 IPELJIOKEHHOTO
000pyIOBaHMs, 3aIIUCHIBATH X0 ONbBITAa U (JOPMYIHPOBATH BBHIBOIBI;

BBIIIOJIHATD MPSIMbIE N3MEPEHUsI PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CUIIbI U TEMIIEPaTyphl C
WCTIOJh30BAHMEM AaHAJIOTOBBIX M IU(POBBIX MPHOOPOB, 3aMMCHIBATH IMOKA3aHUS MPUOOPOB C yUETOM
3aJaHHOM a0COIOTHOW NOTPENTHOCTH U3MEPEHHIA;

MPOBOJMTH MUCCIIEIOBAHNE 3aBUCHMOCTH OJTHON (PU3NUECKOW BETMUMHBI OT JPYTrol ¢ HCMOJIb30BaHHEM
NPSMBIX U3MEPEHUH (3aBHCHMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT BPEMEHM JABMIKEHUS
TeNa, CHIBl TPEHUS CKONBKEHHs OT Beca Tela, KadyecTBa OOpabOTKH TOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHJIBI TPEHHs OT IUIOMIAJU CONPUKOCHOBEHHUS TEl, CHIIBI YIPYTOCTH OT Y UIMHEHUS
MIPY’KUHBI, BRITAIKABAIOIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH TeNa M OT TUIOTHOCTH KHUIKOCTH, €&
HE3aBHCUMOCTH OT IUIOTHOCTH Tejia, OT TNyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBHU IUIaBaHMS
TeJI, yCJIOBUHM paBHOBECHUS pbluara v OJOKOB, y4aCTBOBATh B IIAHUPOBAHUM Y4E€OHOTO MCCIICAOBAHMSA,
coOupaTh YCTAaHOBKY M BBINOJHATh H3MEPEHHA, CIEAys INpPEeJIOKEHHOMY IIIaHy, (PUKCHpOBaTh
pe3yibTaThl MOMYYSHHOW 3aBHCUMOCTH (M3MUYECKHX BEIMYMH B BUJE MPEIUIOKEHHBIX TaOIHIl M
rpa¢uKOB, IeNaTh BEIBOIBI 110 pe3yJIbTaTaM HUCCIIeIOBaHUs;

NPOBOANUTH KOCBEHHBIE U3MEPEHUs PU3NIECKUX BETHUYHH (IDIOTHOCTH BEIIECTBA KUIKOCTH M TBEPIOTO
Tena, cuja TPEHWs CKOJIBKEHMs, NABJICHHE BO3[yXa, BBITAJIKMBAIONIAs CHJA, ACHCTBYMOIIAs Ha
MOTPYKEHHOE B JKUAKOCTH TeN0, KOA(PPHUIIMEHT TOJIE3HOT0 ASHCTBUS MPOCTHIX MEXaHW3MOB), CIEIys
MIPEUIOKEHHOW MHCTPYKIUH: TIPH BBHITIOJTHEHUY U3MEPEHUH COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYMCIIAITh 3HAYEHUE HCKOMOW BEIMUYMHBL;




co0JIF01aTh TIPaBUJIa TEXHUKH 0€30MIACHOCTH MPH padboTe ¢ J1abopaTOPHBIM 000PYI0BAHUEM;
yKa3bplBaTh MPHUHIUIBI JICHCTBUST TPUOOPOB U TEXHUYECKHX YCTPOWCTB: BEChL, TEPMOMETP,
JMHAMOMETp, COOOINAIOIINECS] COCYIbI, OapoMeTp, phlYar, MOJBUWKHBIA M HEMOJBIKHBIN OJIOK,
HaKJIOHHAS! TIJIOCKOCTH;

XapaKTepu30BaTh NPUHIUIBI ASUCTBHS NU3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOil Ha
uX omnucaHus (B TOM YHCHE: MOIIMITHUKH, YCTPOMCTBO BOJOMPOBOJAA, THAPABIUYECCKUN IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBON HACOC, apEOMETP), UCTIONB3Ys 3HAHUS O CBOMCTBAX (hU3UUCCKUX
SIBJICHUYN M HEOOXOMMbIC (PH3MUECKHIE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH TPHUMEPHl (HAXOAWTH HWH(GOPMAIMIO O TpPUMEpax) MPAKTHUECKOTO MCIIOIb30BaHUS
(u3nUecKuX 3HAHUI B MOBCEIHEBHOW JXU3HM JJsI oOecrieueHus: 0e30MacHOCTH NpU OOpalieHuu ¢
npubopaMl HM TEXHUYECKUMH YCTPOHCTBAMH, COXPaHEHHs 3[0POBbS W COOJIOACHUS HOPM
9KOJIOTMYECKOTO MOBEJICHUS B OKPYKAIOIIeH cpefie;

OCYILIECTBISITh OTOOp HCTOYHMKOB HHPopManmuu B VHTEepHETE B COOTBETCTBHHM C 33JaHHBIM
TIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE MMEIOMIMXCS 3HAHUN M MyTEM CPaBHEHHS Pa3lIUYHBIX HCTOYHHKOB
BBIACIATH I/IH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘IHBOﬁ VI MOKET OBITH He}lOCTOBepHOﬁ;
UCIIOJIb30BATh TMPH BBIMOJHEHUH YUYEOHBIX 3aJaHHi HAYYHOMOMYJSIPHYIO JHUTEPATYpy (HU3UUECKOTO
COJiCp)KaHUsl, CIpaBOYHBIC MaTepHalbl, pecypchl cetn MHTepHeT, BlaneTh npuémamu
KOHCIIEKTUPOBaHUsI TEKCTa, MpeoOpa3oBaHust HHPOPMAIMH U3 OHON 3HAKOBOH CUCTEMBI B IPYTYIO;
co3gaBaThb COGCTBCHHBIC KpaTKuU€ NMMUCHbMCHHBIC U YCTHBIC COO6H.[CHI/I$I Ha OCHOBE 2—3 HMCTOYHHKOB
uHpopMaIu (HU3UUECKOTO COACPIKAHHS, B TOM YHUCIE MyOJIMYHO NeNaTh KpaTKHE COOOIIEHUS O
pe3ysbTaTax MPOSKTOB MM yUEOHBIX MCCIICAOBAHUMN, MPHU 3TOM I'PAMOTHO HCIOJNB30BaTh M3Yy4CHHBIH
MOHSATUHHBIN anmapaT Kypca (pHU3HKH, COMPOBOXK/IATH BBICTYIUICHHUE TPE3CHTAIUCH;

NpU BBHIMOJNHEHWN Y4YeOHBIX TPOEKTOB M HCCICAOBAHHUN pACHpPEACsITh OOS3aHHOCTH B TPYIIE B
COOTBCTCTBHH C ITIOCTABJICHHBIMH 3aJad4aMH, CJICOAUTH 3a BBIIIOJJHCHUCM IlJIaHA )IeﬁCTBHﬁ, aZICKBATHO
OLICHUBAThH COOCTBEHHBII BKJIad B JOCATCIIBHOCTL TIPYIIIbI, BbBICTPAMBATh KOMMYHUKATHUBHOC
B3aUMOJICHCTBHE, YUUTHIBAs MHEHHE OKPY>KaIOIINX

8 kiacce

K xonmy oOyyenuss B 8 Kiacce NpeAMETHBIE pe3yjbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpa)KaTb
c(hOpMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHIHA:

HCIIOJIB30BAaTh IOHATHSA: Macca M pPa3sMEPbl MOJIEKYJ, TEIUIOBOE ABM)KCHHE ATOMOB U MOJIEKYJ,
arperaTHbIC COCTOSIHHMSI BEIIECTBA, KPHUCTAUTMUECKHE ¥ aMopdHBIC Tela, HACBHIIICHHBIA W
HEHACBIIIEHHBIN Map, BIaKHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHSSI YJHEPTUsl, TEILIOBOU JBUTATENb,
AJIEMEHTAPHBIM  3JEKTPUYECKUI 3apsii, JJICKTPUUECKOE II0JIe, IPOBOJHUKUA U AUDIEKTPUKU,
MOCTOSTHHBIN AJIEKTPUYECKUM TOK, MArHUTHOE T10JIE;

pa3nuuaTh SBJICHHS (TEIUIOBOE pAaCHIMpEHHWE M C)KaThe, TeIlIonepenavya, TEIUIOBOE pPaBHOBECHE,
CMauyuMBaHWE, KaNWUIApHbIE SBJIICHUS, HCIApeHue, KOHJEHCAIMs, IUIaBJIEHUE, KpUCTAILIU3AIMS
(oTBepneBaHue), KUIEHHWE, TemUlonepenavya  (TCIUIONPOBOAHOCTh,  KOHBEKIUS,  H3IIyYCHUE),
SJIEKTPU3AIUs Tell, B3aUMOACUCTBUE 3apsAI0B, NEHCTBUS DIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKITAS ) TI0 OMTACAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIMHUX JAaHHOE
(hmsznyeckoe SBICHHE;

pacro3HaBaTh MPOSBICHUE H3YyUYCHHBIX (PU3UYECKUX SIBJICHHN B OKDYXKAIOIIEM MUpPE, B TOM YHCIIC
(hm3nyecKue SBICHHS B MPUPOJEC: NMOBEPXHOCTHOE HATSDKCHUE U KANWUISPHBIC SBJICHUS B MPHUPOJE,
KPUCTAJUTBI B Tpupoje, n3mydeHue CoiHIlA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI, 0Opa3oBaHWe
pOCHI, TyMaHa, HWHEs, CHEra, D>JCKTPHUYECKHE SBICHUS B arMocdepe, 3IESKTPUIECTBO IKUBBIX
OpPraHW3MOB, MArHUTHOE TOJIe 3eMITH, Jpei( MOIFOCOB, POJIb MATHUTHOTO TIOJIS JUIS J)KU3HU Ha 3eMIle,
MOJIIPHOE CHUSHUE, TPU D3TOM TMEPEBOAWTH TPAKTUYECKYIO 3a7adyy B Y4YeOHYHO, BBIIEIATH
CYIIIECTBEHHBIE CBOICTBA (TpH3HAKN) PU3NIECKUX SIBICHUH;

OTHMCHIBATh M3yYEHHBIC CBOWCTBA Tel W (U3NYECKHE SBJICHUS, WCIIONB3YS (PU3NIECKHE BEIMIMHBI
(Temmiepatypa, BHYTpPEHHSSI DHEPIHs, KOJMYECTBO TEIJIOTHL, YAENbHas TETUIOEMKOCTh BEIIeCTBa,
yAeNIbHasl TEIUIOTa IUIABJICHUS, YACJbHAs TEIUIOTa NapooOpa3oBaHUs, yJIeNIbHAs TEIUIOTa CrOpaHUs
TOIUTUBA, KOX(PQUIIMEHT TIOJIC3HOTO JEHCTBHUS TEIUIOBOW MAIIUHBI, OTHOCHTEIbHAs BIAKHOCTh
BO3/yXa, OIEKTPUUECKUH 3apdall, cWwila TOKa, OHJIEKTPUUYECKOE HaIpsSIKEHUE, COMPOTUBICHUE
MIPOBOTHUKA, YICIBHOE CONMPOTHUBIICHUE BEUIECTBA, pabOTa W MOITHOCTH JIEKTPUIECKOTO TOKA), TIPH
OMHMCAaHUM TPABWIBLHO TPAKTOBATh (U3WYCCKUIA CMBICT HWCIOIB3yEMBIX BEIWYHMH, O0O3HAYCHHS U
€JMHUIBI (PU3NIECKUX BEIMYUH, HAXOIUTH (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BETMUNHY
C IPYTUMH BEJIMUMHAMH, CTPOUTH IPpa)UKK N3YUYCHHBIX 3aBUCUMOCTEH (DU3MUSCKUX BEIMUYHNH;
XapaKTepH30BaTh CBOMCTBA Tell, (YM3UUYECKHE SBICHUS U MPOIIECCHI, HCIONB3YSI OCHOBHBIE ITOJOKEHUS
MOJICKYJISIPHO-KHHETHYECKOH TEOPHH CTPOCHHS BEMIECTBA, IPHHIMI CYTEPIO3UIIUN TIoJIel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHus 3apsaa, 3akoH Oma Juis ydacTka 1enu, 3aKoH JIKoyns—




JleHnia, 3aKOH COXpaHEHHWsS SHEpPIWW, MpU 3TOM JAaBaTh CJIOBECHYIO (DOpPMYJHMPOBKY 3aKoHa W
3aMHCHIBATh €r0 MaTEMaTHIECKOE BHIPAKEHIIE;

OOBACHATH (PM3UUYECKHUE MPOIECCH  CBOWCTBA TEJ, B TOM YHCJIE W B KOHTEKCTE CHUTYaIUil MTPaKTHKO-
OpPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUNHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—
2 JIOTMYECKHX WLIaroB C OMOpoil Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUYECCKUX SIBICHUH, (PU3NUECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacuéTHble 3aayd B 2—3 [EHCTBUS, HCHONB3YS 3aKOHBI M (HOPMYJBI, CBSI3BIBAIOLIHNE
(hu3nyecKkue BEIWYMHBI: HA OCHOBE aHAIN3a yCIOBUS 337a4y 3allMChIBATh KPATKOE YCIOBHUE, BBISBISAThH
HEJOCTATOK JAHHBIX JJIS PElIeHUs 3a7add, BbIOWpaTh 3aKOHBI W (DOPMYIBI, HEOOXOIUMBIC IS €€
pelleHus, TMPOBOAUTH pacyéThl M CPaBHUBATH MOJY4YEHHOE 3HaueHWe (U3NYECKOW BEIWYHHBI C
W3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh IpoOIEeMbl, KOTOPbIE MOXKHO PEIINUTh MPU MOMOLIH (PU3MUECKHX METOAOB, HCIONB3YS
ONMCAHHE WCCIEAOBAaHMSA, BBIACTATH MPOBEPSEMOE MPEANONOKEHHE, OLEHWBATh IPABUIBHOCTh
MOpsiZIKa MPOBEICHUS HCCIICIOBAHUS, AETaTh BHIBOIBI,

MPOBOJUTh OMNBITHI MO HAOMIOACHWIO (M3WYECKUX SBICHWH WM (U3MYECKUX CBOMCTB Tell
(KanmIUIsIpHBIE SBIIEHUS, 3aBHCHMOCTH NABJICHHS BO3QyXa OT €ro o0bhEMa, TeMIepaTypbl, CKOPOCTH
mporiecca OCTHIBAHWA W HarpeBaHWS ITPH HM3IIYyYEHWH OT IIBETa H3IIydYaromei (MOorIomaroniei)
MOBEPXHOCTH, CKOPOCTh UCTIAPEHUs] BOIABI OT TEMIIEPATyphl KUIKOCTU W IUIOIIAAN €€ MOBEPXHOCTH,
SNIEKTPU3AlMs TET M B3aHUMOJCHCTBUE BICKTPUUYECKUX 3apsioB, B3aHMMOJCHCTBHE MOCTOSHHBIX
MarHUTOB, BU3yallU3allMsl MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, JCUCTBUS MarHUTHOTO TOJISI HA
NPOBOJIHUK C TOKOM, CBOMCTBA JIIEKTPOMArHWUTA, CBOWCTBA JJIEKTPOJBHUraTelsl TOCTOSHHOTO TOKA):
(opMyIupoBaTh TPOBEPSIEMBIC IMPEAINOJIOKEHUS, COOMpaTh YCTAHOBKY W3 TPEMIOKEHHOTO
000pyIOBaHMsI, OMIMCHIBATh X0/ OMBITA M OPMYITHPOBATH BEIBOJIBL;

BBHITIOJTHATD TIPSIMBbIE HM3MEPEHHsI TeMIIepPaTypbl, OTHOCHTEIBHON BIKHOCTH BO3IyXa, CHIIBI TOKA,
HANpPSOKEHWST C FWCIIOJIb30BAaHMEM AaHAJIOTOBBIX TNPHUOOPOB W JATYMKOB (DM3WYECKUX BEIHYMH,
CPaBHHBATH Pe3yJbTATHl U3MEPEHUH C yUETOM 33JJaHHOW aOCOIOTHOM MOTPEITHOCTH;

MPOBOJIMTH MUCCIIEIOBAHNE 3aBUCHMOCTH OJTHON (PU3NUECKOW BETMUUHBI OT JPYroi ¢ HCIOJIb30BaHHEM
OpPSMBIX HM3MEPEHUI (3aBUCHUMOCTH COMPOTHBICHHS MPOBOJHHKA OT €ro JUIMHBIL, IUIOMAAH
TIOTIEPEYHOTO CEYCHUsI M YACIBHOTO CONPOTHBIICHHS BEUICCTBA MPOBOAHUKA, CHJIBI TOKA, HIYIIETO
yepe3 TPOBOJHHUK, OT HANPsDKEHHS Ha TPOBOIHHUKE, FWCCIENOBAaHHUE IIOCIENOBATEIBHOTO U
MapajuIeIbHOTO COETUHEHWH IPOBOJHMKOB): TUTAHUPOBATh HCCIEAOBaHWE, COOMpaTh YCTAaHOBKY H
BBHIIIOJTHATE W3MEpEHHMs, clelys NpeAsOKEHHOMY IUIaHy, (HUKCHPOBATh PE3yNbTaThl IOJYyYEHHOU
3aBHCHUMOCTH B BHJIE TaOJHII ¥ IPpaMKOB, IeNaTh BEIBOJBI 110 pe3yJIbTaTaM MCCIIeIOBaHUS;

MPOBOJUTh KOCBEHHBIE HW3MEpPEHHs (HU3NYECKUX BeNHYUH (yAeNbHas TeIUIOEMKOCTh BEIIEeCTBa,
COTIPOTUBJICHHE MPOBOJHMKA, pad0Ta W MOIITHOCTH AIIEKTPHYECKOTO TOKA): TUIAHWPOBATh U3MEPEHUS,
coOupaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY, CIemysl NpEeATOKEHHOW WHCTPYKIMH, W BBIYUCISATH
3HAYEHHUE BEIUYHUHBL;

co0JIF01aTh TIPAaBUJIa TEXHUKH 0€30MIACHOCTH MPH padboTe ¢ J1abopaTOPHBIM 000PYI0BAHUEM;
XapaKTepH30BaTh MMPUHIINITEI TEHCTBYS N3yUYEHHBIX MPUOOPOB U TEXHUIECKHX YCTPOUCTB C OMOPOH Ha
WX OMHMcaHusA (B TOM YHWCIE: CHCTEMa OTOIUICHHS JIOMOB, THTPOMETp, MapoBasi TypOWHa, aMIepMeTp,
BOJITMETP, CUETUHMK 3JCKTPHUYECKOH SHEPTHHU, 3JIEKTPOOCBETHTENbHBIE NMPUOOPHI, HarpeBaTeibHbIC
ANIEKTPONPHOOPHI (IPUMEPBI), SICKTPHUECKHE MPEAOXPAHUTEINH, AIIEKTPOMArHUT, 3JIEKTPOABUTATENb
MOCTOSTHHOTO TOKA), HCIOJB3ysl 3HAHHWS O CBOWCTBaX (DM3MYECKUX SBICHUH W HEOOXOJMMBbIC
(uznueckue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHHUYECKHE YCTPOHCTBA W HW3MEpPUTENbHBIC NPHOOPHI MO CXeMaM |
CXEMAaTUYHbIM PHUCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETp, ABHUraTeib
BHYTPEHHETO CTOpaHus, BJIEKTPOCKOIN, PEOoCTaT), COCTABIATH CXEMBl JJIEKTPUYECKUX IIerell ¢
MOCTIeIOBAaTENFHBIM W TapaJUIebHBIM COEMHEHHEM 3JIEMEHTOB, pasiiddas YCIOBHBIE 00O03HAYEHHS
JJIEMEHTOB AJIEKTPUIECKUX TeTIeH;

NPUBOJUTE MpUMEpPHl (HAXOOUTh HWHQOPMAIMIO O TPUMEpax) MPAaKTUYECKOTO HCIOIb30BaHHS
(hM3MYECKUX 3HAHWI B TOBCEAHEBHOM XHU3HHM JUIs OOeCIeUeHMsl OE30MacHOCTH MpH OOpaileHHuH C
npubopaMi M TEXHHYECKUMH YCTPOHCTBaMH, COXPaHEHHs 3J0POBbS W COOJIOACHUS HOPM
HKOJIOTUIECKOTO TIOBEICHHSI B OKpYXKAroIel cpeie;

OCYIIECTBJISITh MOUCK HH(popMaruu (pU3MuecKoro coaepkanus B MIHTepHeTe, HA OCHOBE MMEIOIINXCS
3HAHUH W TYyTEM CpaBHEHHS [OTOJHUTEIFHBIX HCTOYHUKOB BBIIEIATH HH(GOPMAIUIO, KOTOpas
SIBIISICTCS] IIPOTHBOPEYUBOM MM MOXKET OBITh HEJJOCTOBEPHOI;

WCTIOJIH30BATh MPH BHIMOJHEHUN YY€OHBIX 3a/laHUI HAyJHO-TIOMYJSPHYIO JUTEPATypy (PH3HMUECKOTro
coJiep)KaHMsl, CIpaBOYHBIE MaTepHalbl, pecypchl cetn MHTepHeT, Bianetb npuémamu
KOHCIIEKTHPOBaHMsI TEKCTa, MpeoOpa3oBaHusi HHOPMAIMH U3 OJHOM 3HAKOBOH CUCTEMBI B IPYTYIO;




CO3/laBaTh COOCTBEHHBIC NMHUCHMEHHBIC M KPaTKUE YCTHBIE COOOLICHWs, 0000Imas WHPOPMAIUIO U3
HECKOJIbKUX WCTOYHHUKOB (DU3MUECKOTO COACpKaHHS, B TOM YHCIE NYOIUYHO TMPEJCTaBIATh
pe3yJbTaThl MPOEKTHOH WM HCCIIEI0BATEIbCKONW JESTENFHOCTH, TIPH 3TOM I'PAaMOTHO HCIOJIB30BaTh
M3Y4YEHHBIH TIOHATHIHBIN anmapar Kypca (GHU3UKH, CONPOBOKAATh BEICTYIICHHE TIPE3CHTAINEH;

IpY BBINOJHEHWH YYEOHBIX NPOEKTOB M HCCICAOBAHUH (M3MYECKHX MPOLECCOB PpaCIPenessiTh
0053aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTABJICHHBIMH 33]]a4aMH, CIICJUTH 32 BHIMIOIIHEHUEM ITJIaHa
JIEWCTBUI U KOPPEKTHUPOBATH €TO, aJICKBATHO OIICHUBATh COOCTBEHHBII BKIIAJI B ICSTEILHOCTD I'PYIIIIHL,
BBICTPAaUBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHIE, IPOSBIIsisi TOTOBHOCTh pa3peliaTh KOH(IIMKTHI

9 kaacce

K xonmy oOydyenuss B 9 kiacce mnpeAaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpa)KaTb
c(hOpMUPOBAHHOCTH Y O0YHAIOIINXCS YMEHHIH:

UCIIOJIb30BATh IOHATHS: CHCTEMa oOTCuéTa, MaTepHajbHas TOYKA, TPAEKTOPHs, OTHOCHUTEIHHOCTD
MEXaHUYECKOTO JABMXKEHUs, nedopmarus (ynpyras, IUIAaCTHYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb M MEPErpy3KH, LEHTP TsHKECTH, aOCONIOTHO TBEPIOE TENO, LEHTP THKECTH
TBEPIOTO Tella, paBHOBECHE, MEXaHHUECKHE KoieOaHus M BOJHBI, 3BYK, MH(Pa3BYK M YIBTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIIKAJIA 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJH30PYKOCTh U TATbHO30PKOCTD,
CIEKTPbl HUCITyCKaHWsi W TOTJIONICHHUS, anbda, OeTa- W TaMMa-u3JIy4eHHs, H30TONbI, SACpHas
SHEPIeTHKa;

pasnuuaTh SBJIEHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE IMPSIMOJIMHEHHOE JBUKEHHE, PABHOYCKOPEHHOE
NpsSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE MaJeHHE TeN, PaBHOMEPHOE IBIKEHHE IO OKPYKHOCTH,
B3aUMOJICHCTBHE TE€J, PEAKTUBHOE [BIDKEHHE, KoyeOaTeslbHOE [IBIDKEHHE (3aTyxamoliue Hu
BBIHY)X/IEHHBIE KOJIeOaHWs), PE30HAHC, BOJHOBOE [BM)KCHHE, OTPaXCHHE 3BYKa, MPAMOIWHEHHOE
pacrpocTpaHeHUe, OTPAKEHHE M TPEJIOMIICHHE CBETA, IOJHOE BHYTPEHHEE OTPakEHUE CBETA,
pasyiokeHue OeJoro cBeTa B CIEKTP M CIOKEHHE CHEKTPaJbHBIX LBETOB, AWCIEPCHS CBETa,
€CTECTBEHHAs PaIu0aKTUBHOCTh, BOSHHKHOBEHHE JIMHEIUATOrO CIIEKTpa M3IYUYECHHUS) TI0 ONMHCAHNIO UX
XapaKTEePHBIX CBOHCTB U Ha OCHOBE OMBITOB, IEMOHCTPHPYIOIINX JaHHOE (PU3NUECKOE SIBIICHHE;
pacmo3HaBaTh HPOSBICHHE W3YyYCHHBIX (M3MUYECKHUX SIBICHHH B OKpY)KalolleM MHpe (B TOM 4YHCIe
(u3nueckue SBICHHUS B NPUPOJAE: NPWIMBBL M OTIWBHL, ABWXEHUE IaHeT COJHEYHOH CHUCTEMBI,
pPEaKTUBHOE JABIKEHHE JKUBBIX OPraHW3MOB, BOCHPHATHE 3BYKOB >KHBOTHBIMH, 3€MIIETpPSCEHHE,
ceificMMUYecKue BOJHBI, I[YHAMH, 5XO, I[BETAa TeJ, ONTHYECKHE SBIEHHUS B MPHPOJE, OMOIOTHYECKOe
JEWCTBUE BHIUMOTO, VYIBTPAQHOIETOBOTO H PEHTICHOBCKOTO  HM3IyYCHUH, €CTECTBEHHBIN
paloaKTUBHBIA (OH, KOCMHUYECKUE JY4H, PaJMOaKTUBHOE H3Iy4YCHHE NPUPOIHBIX MHHEPAJOB,
JeiCTBUE PaAMOAKTUBHBIX M3JIyYeHUH HA OPraHU3M YeJIOBEKa), PH 3TOM IE€PEBOANUTH NPAKTHUECKYIO
3a7auy B y4eOHYIO, BBIIEISTh CYIIECTBEHHBIE CBOMCTBA (PU3HAKH) (PU3UUECKUX SBICHHUIA;

ONHUCHIBATh H3Y4YEHHBIE CBOMCTBA Tes M (U3UUECKHE SIBICHUS, HCIOIb3ysd (U3MUECKHE BETUYMHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeNa NP HEPaBHOMEPHOM JIBIDKEHHH, YCKOPEHHE, MepeMeIIeHue,
MyTh, YIJIOBas CKOPOCTb, CHJa TPEHUs, CHJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOpPEHHE CBOOOIHOTO
najeHus, BEC Tela, HMIYJIbC Tela, HMIYJIbC CHJIBI, MeXaHW4yeckas paboTa M MOLIHOCTB,
MOTEHIIHAIbHAS DHEPTUs Tella, TOJAHATOTO HaJl MOBEPXHOCTHIO 3€MIIH, TIOTEHIMATIbHAS SHEPTHS CXKAaTON
MPY’KUHBI, KUHETUYECKas SHEeprus, MOJHAas MeXaHHuYecKas JHeprus, MepuoJl U 4YacToTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, [TOKA3aTeNb MPEIOMICHHS CPEIbl),
IpU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUN CMBICT MCIOJIb3YEMBIX BEIWYMH, 0003HAUCHUS U
eIMHUIBI (PU3MUYECKUX BEJIWYHH, HAXOAUTH (DOPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (DU3NYECKYIO BEIUUNHY
C IpyTUMH BEIMYHHAMH, CTPOUTH I'paMKi U3yUCHHBIX 3aBHCUMOCTEN (PU3NUECKUX BEITMUUH;
XapakTepH30BaTh CBOMCTBA Tell, (U3MUYECKHE SBICHUS W MPOLECCHI, MCHOJIb3Ys 3aKOH COXPaHEHHS
SHEPIHMH, 3aKOH BCEMHUPHOTO TATOTEHMS, NMPUHLIHII CYNEPHO3HLUU CHJI, IPUHIMUI OTHOCUTEIBbHOCTH
lanunest, 3akoHsl HproTOHA, 3aKOH COXpaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHHsI M TIPEJIOMIICHHS CBETA,
3aKOHBI COXPAaHEHHUS 3apsIOBOTO M MAacCOBOTO YHCEN TMPH SAECPHBIX PEaKIHsIX, MPU 3TOM JIaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMAaTHUECKOE BbIPAXKEHHUE;

OOBSCHATH (PU3NUECKUE MPOLECCH U CBOMCTBA TEN, B TOM YUCIE U B KOHTEKCTE CHUTyaluil MPaKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUUHHO-CIICIACTBEHHBIE CBS3U, CTPOUTH OOBSCHEHUE U3 2—
3 JOrMYecKHx IIAaroB C OMOpOi Ha 2—3 HM3YYEHHBIX CBOMCTBa (DU3NYECKUX SIBICHHH, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewmiate pacdy€rHble 3a7aud (ONHUparoIiuecs Ha CUCTEMY M3 2—3 YpaBHEHHI), MCIOJb3Ys 3aKOHbBI U
(hopmynbl, cBs3bIBatOIIME (PU3NUECKUE BEJIMYMHBI Ha OCHOBE aHAJIM3a YCJIOBHS 3a7a4yM 3alMChIBATh
KpaTKoe YCIIOBHE, BBISBIATH HEIOCTAIOIINE UM U30BITOYHBIE JaHHBIC, BBIOMPATh 3aKOHBI U POPMYJIHI,
HEOOXOJUMBbIE Ui PELICHUS, NPOBOAUTH Pacu€Thl M OLEHHMBATh PEATMCTUYHOCTH MOIYYEHHOTO
3HaYeHUS (PU3MUECKON BETTMYNHBL;

pacro3HaBaTh IpOOIEMBI, KOTOPbIE MOXKHO PEIINTHh HPU MOMOLIM (HH3MUECKHX METOAOB, MCIIONb3YS
ONMCAHUE MCCIICAOBAaHMSA, BBIACIATH MPOBEPSiIEMOE IPEIIONIOKEHUE, OLEHHUBATh IPABUIBHOCTh
NOPsLIKA MTPOBEICHHS HCCIICAOBAHMS, AeIaTh BBIBO/bI, HHTEPIPETUPOBATh PE3yIbTaThl HAOIIOAECHHUN U




OTIBITOB;
NPOBOAMTE OIBITH MO HAOIIONEHHIO (PU3NYECKUX SBJICHUH MM (PU3MYECKUX CBOMCTB Tel (M3ydeHHE
BTOpOro 3akoHa HbIOTOHa, 3aKOHa COXpaHEHHs OJHEPIWH, 3aBHCUMOCTh II€pUOAa KoJeOaHWiH
NPYXKUHHOTO MasTHHKA OT MAacChl Tpy3a M >KECTKOCTH IPYKHHBI M HE3aBHCHMOCTh OT aMIUTUTYIBI
MaJlbIX KOJIeOaHWH, MPSMOJIHHEHHOE paclpoCTpaHeHHe CBETa, pas3lioKeHHe Oeloro CBETa B CIEKTD,
U3y4YeHHE CBOWCTB M300paKeHUs B IUIOCKOM 3€pKaje M CBOMCTB H300pa)keHUsl MpeaMera B
coOuparome TMH3e, HaOI0AeHNE CIUIOMIHBIX U JIMHEWYaThIX CHEKTPOB M3IYyYEHHs): CAaMOCTOSTEIbHO
cobnpaTh yCTaHOBKY H3 HW30BITOYHOTO Habopa OOOpYAOBAaHWS, OIMCHIBATH XOJ[ ONBITA W €r0
pe3ynbTaThl, GOPMYIUPOBATH BHIBOBI;

NPOBOJMWTh TIPH HEOOXOIUMOCTH CEpUI0 TPSAMBIX HW3MEpPEHHH, ONpeaeNnss CpeiaHee 3HaueHHe
u3MepsieMOol BeMIMHBI ((POKYCHOE PacCTOsTHHE cOOMparoleii IMH3bI), 000CHOBBIBATH BHIOODP CIIOCO0a
U3MepeHns (M3MEPUTENBHOTO MPHOopa);

NPOBOJNTH HCCIICAOBAHME 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX
U3MEpeHHi (3aBUCUMOCTh IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JBW)KEHMH 0O€3 HayaJbHOU
CKOpOCTH, II€puoaa KOHe6aHHI>'I MAaTeMaTHYCCKOro MasTHUKAa OT JJIMHBI HUTHU, 3aBUCUMOCTH YyIJla
OTpaXX€Husd CBC€Ta OT YyIJla MNaJCHUusA W yrjla NOpCIOMJICHHUA OT YIJia HaI[eHI/ISI): IJIaHUPOBATH
UCCIIEIOBAHNE, CAMOCTOSATENIBHO COOMpaTh YCTaHOBKY, (MKCHPOBATH PE3YJIBTATHl IOIYYEHHOW
3aBUCHMOCTH (PM3WYECKHX BEJIWYMH B BHAE TAOMHMIl M IpadHKOB, JENaTh BHIBOJBI IO pe3yibTaTaM
UCCIIeIOBAHUS;

MPOBOIUTH KOCBEHHBIE M3MEpPEHHUs] (GU3NIECKUX BEIHYUH (CpPemHss CKOPOCTh M YCKOPEHHE Teja MpH
PaBHOYCKOPEHHOM JIBHKCHUH, YCKOPEHHE CBOOOTHOIO MaICHHSI, )KECTKOCTD MPYKUHBI, KOADDHUIIUCHT
TPEHHSI CKOJIbKCHHMS, MEXaHW4Yeckas paboTa W MOLIHOCTb, 4YacTOTa M Tepuoj] KosieOaHMit
MaTeMaTH4eCKOro ¥  TNPY)XHHHOTO  MAasTHUKOB, ONTHYECKas CWJa COOMparomield  JIMH3BI,
pamvoaKkTUBHBIA (DOH): TUIAHMPOBAaTH HM3MEPEHHUs, COOMpPATh OJKCIEPUMEHTAILHYIO YCTAHOBKY H
BBITIOJIHATE U3MEPCHUA, CICAYA Hpe[{HO)KeHHOI;'I WHCTPYKIIMH, BBIYUCIIATH 3HAYCHUC BCIWMYHMHLI U
aHAIN3UPOBATH NOIYYCHHBIE PE3YIBTATHI C YIETOM 33JaHHOH MOTPEIIHOCTH U3MEPEHHH;

coOJII0aTh MpaBuiia TEXHUKH 0€30MaCHOCTH MPH PadoTe ¢ 1ad0paTOPHEIM 000PYAOBaHHUEM;
pa3nuyaTh OCHOBHBIE PU3HAKH M3YyUCHHBIX (PU3MYECKUX MOJeNel: MaTepuaibHas TOYKa, aOCOIIOTHO
TBépI{OC TEJI0, TOYCUHBIM HMCTOYHMK CBC€Ta, Jy4Y, TOHKad JIMH34, IUIaHETapHasd MOJICJIb aToMa,
HYKJIOHHAsi MOZIEJTb aTOMHOTO S/1pa;

XapaKTepH30BaTh NPUHLUIIEI JEHCTBUS U3YYECHHBIX NPHOOPOB M TEXHUYECKUX YCTPOHCTB C ONOPOH Ha
UX ONHMCaHMs (B TOM YHMCIIE: CHHIOMETp, AATYUKH IOJOKEHHS, PACCTOSHMS M YCKOPEHHs, paKera,
9XO0JIOT, OYKH, TEPHCKOI, (oToamnmapar, ONTHYECKHE CBETOBOJIBI, CIIEKTPOCKOI, IO3UMETpP, Kamepa
Bunbcona), ncmonb3ysl 3HaHUS O CBOWCTBaX (M3WMUECKUX SIBICHUH M HEoOXoaumble (uindeckne
3aKOHOMEPHOCTH;

UCTIONIB30BATh CXEMBI H CXEMaTHYHbBIE PUCYHKH U3YUCHHBIX TEXHUYECKUX YCTPOUCTB, H3MEPUTEIBHBIX
nprOOPOB M TEXHOJOTMYECKUX MPOLECCOB NPH PEUICHUH Y4eOHO-NPAKTUYECKUX 3a/lad, ONTHYECKHE
CXEMBI JIJIsI TOCTPOCHUS H300paKeHHH B INIOCKOM 3€pKalie U COOMpAroIIeH JINH3E;

NPUBOAUTG NPUMEPHl (HaXOIUTh HMH(MOPMAIMIO O NPHMEpax) MPAaKTHYECKOTO HCIIOIb30BAHUS
(hM3UYEeCKNX 3HAHWHA B TIOBCETHEBHOW >KM3HU IJIs OOSCIeYeHHMs] O€30MacHOCTH TIPH OOpaIeHuH ¢
npubopaMl M TEXHHYECKUMH YCTPOHCTBaMH, COXPaHEHHs 3JOPOBbS W COOJIOACHUS HOPM
9KOJIOTMYECKOTO MTOBEJCHNUS B OKpY>KalolIel cpere;

OCYIIECTBIATh TOHMCK WH(opMamuu (U3HYeCKoro copepkanus B VIHTepHeTe, caMOCTOSATEIBHO
(GopMynHpysl TOWUCKOBBIH 3alpoc, HAXOJWTh ITyTH OINpPEIETICHHS JJOCTOBEPHOCTH IIONYYEHHOM
MH(OPMAIY Ha OCHOBE MMEIOIINXCS 3HAHUH U JOMOJIHUTEIHHBIX HCTOYHHKOB,;

WCIIOJIB30BATh MPH BBHITIOJHECHUN YUEOHBIX 3aJaHUA HAYIHO-TIOMYJBIPHYIO JUTEPATypy (U3UUECKOTO
COZEpKaHUs, CIpaBOYHBIE MaTepHallbl, pecypchl ceTh MHTepHeT, BlajgeTs NpuUEMaMHu
KOHCIIEKTUPOBaHUsI TEKCTa, MPeoOpa3oBaHust HHPOPMAIH U3 OJHON 3HAKOBOH CUCTEMBI B IPYTYIO;
co3gaBaThb CO6CTBCHHI)IC MMUCbMCHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBE I/IH(I)OpMaHI/II/I 13 HECKOJIBKUX
WCTOYHUKOB (DU3NYECKOTO COAepX aHus, MyOJMYHO NPEACTAaBIATh PE3yJIbTaThl MPOCKTHOW WIH
MCCTIeIOBATEILCKOW JICSTEIBHOCTH, MPH 3TOM TPAMOTHO HCIIOJB30BaTh HM3YUYCHHBIH MOHATHUIHBIN
amnmapar u3y4aeMoro pasziena (DU3MKH M COMPOBOXIATH BBICTYIUIGHHE MpE3CHTAlUed ¢ y4ETOM
0c0OEHHOCTEH ayIMTOPUH CBEPCTHHKOB.




I11.

TemaTnyeckoe NVIAHUPOBAHME

Ne Pa3nennl, TeMbl KoanyecTBo 4acoB JueKkTpoHHbIE (U POBbHIE)
n/n Pa6ouas Padouas mporpamma mo o0pa3oBaTeJibHbIe pecypchl
nporpam KJIaccam
Ma 7 KL. 8 K. 9 k.

1 ®us3uka u ee poib B IO3HAHUH 6 6 Bubmumorexa LJOK

OKPY>KaIOIIEro Mupa https://m.edsoo.ru/7f416194
2 IlepBoHavanbHBIE CBEACHUS O 5 5

CTPOCHHH BEIIECTBA
3 JIBm>keHue U B3aUMOJICHCTBHE 21 21

TeN

4 JlaBnenue TBEPIBIX TEN, 21 21

KUIKOCTEH U ra3oB
5 PaboTa n MomHOCTh. JHEprus 12 12
6 TennoBkIe SIBICHUS 28 28 bubmmnoteka [JOK
7 DJIeKTPUYECKHAE U MarHUTHBIE 37 37 https://m.edsoo.ru/7f4181ce

SIBIICHHSI
8 MexaHnu4ecKkue sIBIEHUs 40 40 bubmmoreka [JOK
9 MexaHn4eckue KoiaeOaHus u 15 15 https://m.edsoo.ru/7f41a4a6
BOJIHBI
10 ONeKTPOMarHUTHOE TI0JIe U 6 6
3JICKTPOMATHUTHBIC BOJIHBI
11 CBeTOBBIC SIBIICHUS 15 15
12 KBaHTOBBIE SBJICHUS 17 17
13 [ToBTOpEeHME 1 0000IEHE 9 9
coJiepKkaHusI Kypca QpHU3HUKH 32
7-9 kmacchl
14 PesepBHOE Bpemst 6 3 3
HToro: 238 68 68 102

BocnurarensHbiii moteHuuan yueOHoro npeamera «dusmkay peanusyeTcs yepes3 UCIOoIb30BaHHe

BUJIOB U (POPM JEATENbHOCTH, OMUCAHHBIX B MOAYJIE «Y POUHas AeATeIbHOCTE» OCHOBHOM
00pazoBaTebHOM ITporpaMMbl OCHOBHOTO 061iero oopazoanus MbBOY «IlymoBckoir COD».

BocnurarensHbIN IIOTCHI KA AAHHOTI'O y‘I€6HOFO npeamMeTa obecrieunBaeT peam3anuro CJICAYOUINX

LEJIEBBIX MPHOPUTETOB BOCIIUTAHUS 00YYAIOIIUXCS: CO3/IaHUE OJarONpPUATHBIX YCIOBUH IS pa3BUTHS
COIMAJIbHO 3HAYUMBIX OTHOIIEHUH IIKOJBHUKOB U, MPEXK/E BCEr0, IEHHOCTHBIX OTHOILIEHUH K:

3HAHUAM KaK MHTEJUIEKTYalbHOMY pecypcy, ooecreunBaronieMy Oyayiiee yeaoBeka, Kak pe3yabTaTy
KPOTIOTJIUBOTO, HO YBJIEKATEIILHOTO Y4eOHOTO TPY/Ia;
NPUPOJE KaK UICTOYHUKY KU3HU Ha 3eMJIe, OCHOBE CaMOT'0 €€ CYIIeCTBOBAHMS, HYKIAIOLIEHCS B
3alIUTe U MOCTOSSHHOM BHMMAaHUHU CO CTOPOHBI YEJIOBEKa



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f416194

