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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (u3MKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTaBJI€HA Ha OCHOBE MOJOKEHHA M TpeOOBaHUU K
pe3yJbTataM OCBOCHHUSI Ha 0A30BOM YpPOBHE OCHOBHOM 00pa3oBaTeIbHOM MporpaMmsbl, mpeacTaBiieHHbIx B @T'OC OO0, a takxke ¢
yaétoM (enepanpHOU paboueit mporpaMmbl BocriuTanus 1 KoHrenuu npenoiaBanus yaeoHoro npeamera «Dusukay.

Conepsxanue nporpamMmbl Mo (pu3nKe HampaBlieHO Ha (OpMUpPOBaHHE €CTECTBEHHOHAYYHOW IpaMOTHOCTH OOYyYaroluxcs U
OpraHu3alii0 U3y4eHUs (U3MKUA Ha JIEATEIbHOCTHOW OCHOBE. B mporpamme mno ¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH Yy4€OHOTO
npeamera B peannzanuu tpedoanuit ®I'OC OO0 K miaHUPyEeMbIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yiibTaTaM O0ydeHus, a
TaK)Ke MEXIPEAMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO 00Opa30BaHUA.

[Iporpamma 1o (u3MKe yCTaHABIMBAET paclpeieieHne y4eOHOro Marepuaia o rojaM o0ydeHus (1o Kiaccam), mpejiaraet
IIPUMEPHYIO MOCIEA0BATEIBHOCTD U3YYEHUS TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHSI IPEIMETHOTO COJIEPKAHUSA U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCS.

[Iporpamma no gusrke pa3padoTaHa C LEIbI0 OKa3aHUs METOAMYECKON MOMOIIM YUUTEIIO B CO3JaHUH paboyel porpamMmMsl 1o
y4eOHOMY MPEIMETY.

®uznka ABISIETCS CUCTEMOOOPA3YIOIIUM /I €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJBbKY (DPHU3NYECKHE 3aKOHBI
JIeKaT B OCHOBE MPOILIECCOB U SIBJICHUH, U3y4aeMbIX XUMHUEN, OMOJIOTHEN, aCTpOHOMUEN U (pu3ndeckoi reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHpa, IPEIOCTaBIIsIeT HauOoJiee sCHble 00pa31bl MPUMEHEHUSI HAyYHOTO METOo/1a TMIO3HAHUs, TO €CTh
cnoco0a MoJy4eHHsI IOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 THaBHBIX 3a7a4 (PU3MYECKOro OO0pa3oBaHUS B CTPYKType o0Imero oOpa3oBaHUsS COCTOUT B (hOpPMUPOBAHUU
€CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe y 00yJarommxcsl.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE MPEAINOIAraeT OBJIAJCHHUE CIEAYIOIIMMU KOMIIETEHTHOCTSMHM, XapaKTepU3YIOLIUMHU
€CTECTBEHHOHAYUYHYIO I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;
e OLIEHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHNS;
e UHTEPHPETUPOBATH JAHHBIE U UCIIOIb30BAaTh HAYUYHbIC IOKA3aTEIbCTBA JJI OJTYYECHUS BHIBOJIOB.

[enn n3ydenusi PU3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHus ompenesieHbl B KoHmeniumu mnpenogaBaHus y4eOHOTO
npeamMera «Pu3nka» B 00pa3oBaTesibHBIX opranu3anusx Poccuiickoit denepaniuu, peaau3yolniux OCHOBHBIE 00111e00pa30BaTe/IbHbIC
Mporpammsl, yTBepxkAEHHOM pemenreM Komerun MunucrepcTBa npocsenienusi Poccuiickoit @enepanuu (mpoTokos oT 3 aexadps
2019 r. No [TK4BH).



e usyyenus pusuku:

npuoOpeTeHUEe NHTEPECca U CTPEMIICHUS 00YJaIOIIUXCSl K HAYYHOMY M3YyUEHHUIO PUPOJIbI, PA3BUTUE UX MHTEIUICKTYaTbHBIX
U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HAaydyHOM METOJAE IMO3HaHUS U (OPMHUPOBAHUE MCCIEIOBATEIBCKOIO OTHOUICHUS K
OKPY’KAIOUIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa HU3Y4YCHHS OCHOB CTPOEHHUS MaTepuu U (PyHIaMEHTAIbHBIX
3aKOHOB (PU3HKHU;

(dbopMHUpoBaHUE MIPEACTABICHUHN O POIU GUHUKHU IS PA3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH;
pa3BUTHE TMPEJCTAaBICHUN O BO3MOXHBIX c(epax Oyaymed mpodecCHOHATBHON AESITENbHOCTH, CBS3aHHOW ¢ (DU3UKOM,
MOATOTOBKA K JTaJbHEHIIIEMY OOYUYEHHUIO B 3TOM HAIPABJICHHH.

JlocTikeHre 3TUX LeJed NporpaMMbl O (PU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs 00ECIIEUMBAETCS PEUICHUEM
CIEAYIOMINX 3a/1a4:

MpUOOpETEHUE 3HAHUNM O JUCKPETHOM CTPOCHHMH BEIIECTBA, O MEXAHUYECKUX, TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U
KBAHTOBBIX SIBIICHUSX;

MPUOOPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (PU3NUYECKUE SIBJICHUS C UCIIOJIb30BAHUEM TTOTYUYEHHbBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS MPOCTEUIMX PacyETHBIX 3aJad C HUCIOJIb30BaHUEM (DU3NUYECKUX MOJIeNel, TBOPUYECKUX H
MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaOMIOAaTh MPUPOJIHBIC SIBJICHUS U BBIMOJIHATH OIBITHI, TAOOPATOPHBIE PA0OTHI U YKCIEPUMEHTAILHbBIE
MCCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MpUEMOB paboThl ¢ uHPoOpMalMe (U3UYECKOro COJAEpKaHMs, BKIOYas HHGOPMAIMIO O COBPEMEHHBIX
JTOCTIKEHUSIX (DU3UKU, aHATIN3 U KPUTHIECKOE OLICHUBaHUE HHPOPMAIIHH;

3HAKOMCTBO €O cdepamu MpoPeCCUOHAIBHON NESITEIbHOCTH, CBI3aHHBIMU C (PU3UKOW, M COBPEMEHHBIMHU TEXHOJIOTHSIMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX (HU3UYECKON HAYKH.

Ha usyuenue gusuku (0a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O 00111€T0 00pa3oBaHus oTBoauTCs 238 yacoB: B 7 kjacce — 68

yacoB (2 waca B Hemenwo), B 8 kiacce — 68 yacoB (2 waca B Hemenmo), B 9 wimacce — 102 yaca (3 yaca B HEIEI).

[Ipensaraemplii B porpamme no ¢u3Mke nepedeHb JadopaTopHbIX pabOT M OMBITOB HOCUT PEKOMEHAATENIbHBIA XapakTep,
YUMTEJb JieJIaeT BbIOOP MPOBEACHUS JIA0OPATOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYAIbHBIX OCOOCHHOCTEN OOy4YaroIIMXcs,
CIHMCKA KCIEPUMEHTAIbHBIX 3a/1aHuH, MpeAsiaraéMbIX B paMKax OCHOBHOT'O FOCYIapCTBEHHOT0 3K3aMeHa 1o (U3HKe.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KAOIIEro MUpa.

@®uszuka — Hayka o npupone. SABneHus npuponsl. Duznyueckue SBICHUS: MEXAHHUYECKHE, TEIUIOBBIE, JJIEKTPUYECKHE,
MarHUTHbIE, CBETOBBIC, 3BYKOBBIE.

dusnueckne BeIWMYMHBL. V3Mmepenwme (Qusnuecknx BenuuuH. Dusmueckue npubopsl. [lorpemHocTh  M3MEpeHUi.
MexayHapoaHasi CHCTEMA €IUHMUIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAayKH H3y4aroT mnpuponay. EcTecTBeHHOHaydHbBIH METO]| MO3HaHUS: HAOII0JEHuE,
MOCTAaHOBKA HAYYHOT'O BOMPOCA, BHIIBM)KCHHUE THUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE THIOTE3, 00BsICHEHHUE HAOII0/1aeMOT0 SIBIICHUS.
Onucanue GU3NYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHW4YecKue, TEIUIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBIICHHS.

2. ®usnyeckue NpuOOPHI U MpoLeypa MPSIMBIX U3MEPEHHUM aHAIOTOBBIM U IIUGPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OrnpenesneHue HEeHbl JeJICHUS Kbl U3MEPUTEIBLHOTO MPUOOopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenue TemmnepaTypbl TPy MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEpaTyphI.

[IpoBenenue uccaeqoBaHusl MO MPOBEPKE THUIOTE3bI: NALHOCTD MOJIETA IIApUKA, MYIIEHHOTO0 TOPU30HTAIBHO, TEM 0OJIbIIIE,
4yeM 00JIbIIIEe BBICOTA ITyCKa.

Pa3znen 2. IlepBoHayaibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.

CrpoeHue BenecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbITHI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBixkenne 4vactui] BemiecTBa. CBsI3b CKOPOCTH ABMIKEHMSI YaCTHI[ C TeMmmepaTypol. bpoyHoBckoe aBuwkenue, nuddysus.
B3anmoeiicTBre yacTuIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.
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ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30oB, KUAKOCTEW M TBEPABIX (KPUCTAUIMUYECKUX) Tel. B3auMOCBSI3b MEKITY
CBOWCTBAMH BEIIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSX W WX aTOMHOMOJICKYJSPHBIM CcTpoeHHueM. OCOOCHHOCTH arperaTHBIX
COCTOSIHUU BO/IBI.

emoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO TBUKECHHSL.

2. Habmonenue nuddysumn.

3. HaOmronenue siBneHuit, 0ObACHAIONIMXCS MPUTSKEHUEM WM OTTATKMBAHUEM YaCTHUIl BEIECTBA.

Jlabopamopnwie pabomol u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PAJIOB (C UCoNIb30BaHUEM GoTorpaduii).

2. OnbITHI 110 HAOIIOJICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TIPUTSAKEHUS.

Pa3pgen 3. JIBH:KeHHe H B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBrkeHue. PaBHoMepHOe n HepaBHOMEpHOe ABuxkeHue. Ckopoctb. CpenqHssi CKOPOCTh NPH HEPABHOMEPHOM
JIBWKEHUU. Pacu€T myTH U BpEMEHU IBUKCHMUSL.

SBnenue nHepuru. 3aKOH MHEPUUK. B3anmoAeiCcTBIE TN KaK MPUYMHA U3MEHEHHS] CKOPOCTH JBH>KEHUS Tel. Macca kak mepa
MHEepTHOCTHU Tena. [ImoTHOCTh BemecTBa. CBA3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTRA.

Cuita kaK XxapakTepucTuka B3auMozencTsus Tei. Cuia ynpyroctu v 3akoH ['yka. I3MepeHne cuiibl ¢ MOMOIIBIO AUHAMOMETPA.
SBneHue TATOTeHUS U cuia TskecTH. Cuila TshKeCcTu Ha Apyrux aHerax. Bec tena. HeBecomocTs. CokeHUE CUJl, HAPaBIEHHBIX
1o oiHOU npsiMoi. PaBHopecTByronas cuil. Cuita TpeHust. TpeHne CKONbKEHU U TPEHHE NMOKOsl. TpeHue B IpUpoie U TEXHHUKE.

Hemoncmpauuu.

1. HabnrogeHne MexaHMUECKOTO JIBHXKEHUS Tea.

2. M3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.

3. HaOmronenue siBleHUs UHEPITUU.

4. HalGmroneHne n3MEHEHUsI CKOPOCTH TIPH B3aUMO/ICUCTBUU TEJ.

5. CpaBHEHHE Macc 0 B3aUMOACHCTBUIO TEI.

6. Cno)xeHue cuJjl, HalpaBJIECHHbBIX IO OJJTHON MPSIMOM.

Jlabopamopnwie padbomul u onvimol.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO ABMIKEHMS (IIapuKa B KUJIKOCTH, MOJEIH DJEKTPUUYECKOTO aBTOMOOWJIS M TakK

nanee).



Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKJIOHHOM TIOCKOCTH.

Omnpenenenne IWIOTHOCTH TBEPAOTO TeENA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PAaCTKEHUS (AedopMalium) NPYy>KUHBI OT PUIIOKEHHON CHUIIBI.

OneITH, JEMOHCTPHUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHsI CKOJBXKEHHUS OT Beca Tella M XapaKTepa CONPUKACAKOLIUXCS
ITOBEPXHOCTEN.

Pasnen 4. laBienne TBEPABIX TeJl, }KMAKOCTEH U ra3os.

Hasnenne. CnocoObl yMEHBILIEHUS M YyBEJIWYEHMs JaBieHud. JlaBneHue rasa. 3aBUCHUMOCTb JIaBJIEHHUsS ra3a OT 00bEMa,
TeMriepatypbl. Ilepenada naBieHHss TBEPABIMHM TENAMM, >KUAKOCTSIMU M rasamu. 3akoH [lackamns. IIHeBMaTHMuecKue MallvHBI.
3aBUCHUMOCTh JABJCHMS XHUAKOCTU OT IiiyOuHsl. ['mapocratmueckuil mapanokc. CooOmiaromuecss cocyabl. [ 'mapaBiudeckue
MEXaHHU3MBI.
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Atmocepa 3emnn u atmochepHoe aasnenue. [I[puuuHbl cyliecTBOBaHUS BO3AYIIHON 00o0souku 3emun. OnbiT Toppuueriu.
N3mepenne armocdepHOro naBiaeHUs. 3aBUCMMOCTh aTMOC(EPHOrO JIaBJIEHUS OT BBICOTHI Haj ypoBHeM Mops. [IpuGopsl mis
U3MEpeHUs aTMOC(EepHOTO JaBICHUS.

JleficTBHE KUJIKOCTH U ra3a Ha NMOTPYKEHHOE B HUX Tesio. BeiTankuparomas (apxumenoBa) cuwia. 3akoH Apxumena. [InaBanue
tein. BoznmyxonnaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaua gaBneHUs )KUIKOCTHIO U Ta30M.

Coobmiarouecst CoCybl.

I'mapaBnnueckunii mpecc.

[IposiBieHue neicTBUs aTMOCPEPHOTO ABICHUS.

3aBUCUMOCTH BBITAIKUBAIOIICH CHUJIBI OT 00BhEMA OTPYKEHHON YaCTH TeJa U TNIOTHOCTH KUIKOCTH.
PaBeHCTBO BhITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miaBaHus TN: TJIaBaHUE WM NOTPYKEHUE TEJl B 3aBUCHMOCTH OT COOTHOIIEHHUSI TUIOTHOCTEN TEJIa U )KUIKOCTH.
Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOHN B KUIKOCTH YACTH TeJa.

2. OmnpenesieHNE BBITAIKUBAIOIIECH CHUIIbI, ICHCTBYIOIIEH Ha TEJNO, TOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAUIKUBAIOLICH CUIIbL, IEHCTBYIOIIECH HA TEJIO B )KUAKOCTH, OT MACChl TEA.
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4. OTBITBI, JEMOHCTPHUPYIONINE 3aBUCHUMOCTH BBITAIKUBAIONICH CHUIIBI, JCUCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT OOBEMA
MOTPYXEHHOMN B KUJIKOCTh YaCTH Teja U OT IJIOTHOCTH KUAKOCTH.

5. KonctpyupoBanue apeomMeTpa Ui KOHCTPYUPOBAHUE JIOAKU U ONpeeieHre e€ rpy30MnoabEMHOCTH.

Paznen 5. PabGoTa 1 MOUIHOCTDH. DHEPrus.

Mexannueckast paboTta. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pbIyar, 010K, HAKJIOHHAS TIOCKOCTh. [IpaBuino paBHOBecus peryara. [I[puMeHeHne mpaBuiia paBHOBECHS
phiuara Kk 6510ky. «3osotoe npaBuiio» Mexanuku. KIIJI nmpocTsix Mmexanu3amMoB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexanuueckasi sHeprusa. Kunernueckas v noTeHIManbHas sHeprus. [IpeBpaliieHue oJHOTO BHJAa MEXaHMUYECKOW HHEPruu B
IpYroi. 3aKOH COXPaHEHHS SHEPTUH B MEXAHUKE.

Hemoncmpauuu.

1. [Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue pabOThI CUIIbI TPEHUS NIPU PABHOMEPHOM JBUKEHUU TeJa 10 TOPU3OHTAIILHON MTOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. Hsmepenue KII/l HaKTOHHOM NIIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KUIIACC

Paspges 6. TenioBble siBJICHUA.

OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpPHHM CTPOEHHs BemecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYIL.
OnebITHI, NOATBEPKAAKOIINE OCHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHOKMHETHYECKON TEOPHH.

Monenu TBEPAOro, KUAKOTO W Ta3000pa3HOTO COCTOSHUN BemiectBa. Kpucrammueckue u amopduble Tena. OObsCHEHHE
CBOWCTB Ta30B, XUAKOCTEH M TBEPIABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJSIPHO-KHHETHUYECKOM Teopur. (CMadnBaHuE U
KalWJUISIPHBIE SBJIEHUSA. TEIIOBOE PACIIUPEHUE U CHKATHUE.

Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBHXKEHUS yacTHll. BHyTpeHHss sHeprus. CrocoObl U3MEHEHHUS
BHYTpPEHHEH 3HEpPIruu: TeIUionepeaya u copepuienre padboTsl. Busl Teruionepeaaun: TEMIONPOBOAHOCTh, KOHBEKIIHS, U3ITyUEHHUE.

KonuuectBo TemmoTel. YienbHas TEIUIOEMKOCTh BelecTBa. TernaooOMEeH M TEeIJIOBOE paBHOBECHE. YPaBHEHHE TEIIOBOTO
Oananca. [lnaBneHue W OTBepJIEBaHME KPUCTAIUIMYECKUX BEIIECTB. YelbHas TemjuoTa muasieHud. [lapooOGpa3zoBanue u



koHaeHcanus. Mcnapenue. Kunenne. Y nenpHas Teruiora napooOpa3oBaHus. 3aBUCUMOCTh TEMITEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JABJICHUA.
BnaxxHocts BO3ayXa.
DHeprus TOIIMBa. Y IeJIbHas TEIJIOTa CTOPAHUs.
[Tpuntumner padotse! TeruioBeix nurarencit KIT/[ TermoBoro neuratens. TemmoBeie MBUTATEIN U 3AIUTa OKPYKAFOIICH CPEIBI.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.
Jemoncmpauuu.
Hab6nronenne OpoyHOBCKOTO JIBHIKEHHUSI.
Habmronenune nuddysun.
HaOnronenue siBieHUit cMauMBaHUS M KaMWLISIPHBIX SIBICHUM.
HabGnronenue TemioBoro paciiupeHus Tei.
N3menenue naBieHus ra3a npyu M3MeHEHUH 00bEMa U HAarPEBAHUU WJTU OXJIAK]ICHUU.
[IpaBuia u3MepeHus TEMIIEPATYPHI.
Bunae! Termonepenayn.
OxJta>kieHue Ipyu COBEPUIEHUHU paOOTHI.
HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.
. CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
. HaGmronenue xkurnenus.
. HabGmonenue nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUH.
13. Mozenu TerIoBbIX JBUTATEEH.
Jlabopamopnwie pabomul u onvimol.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSHKECHHUS.
OnbITI TO BBIPAILIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WIIA caxapa.
OnbITEI O HAOJIIOACHUIO TETVIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPABIX TEI.
Onpenenenue gaBiaeHUs BO3yXa B OalNIOHE IINPHULIA.
OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bhEMa M HArpEBaHUS W OXJIKICHHUS.
[IpoBepka TUmoTe3pl IMHEHHONW 3aBUCUMOCTH JVIMHBI CTOJIOMKA YKUIKOCTH B TEPMOMETPUUECKON TPYyOKe OT TEMIIEpaTypPHI.
HaOnronenue naMeHeHrst BHyTPEHHEN SHEPTUM TeJla B pe3yJibTaTe TEIUIonepeiadun U padoThl BHEIITHUX CHIL.
UccnenoBanue siBjieHUs TEIUIOOOMEHA MPY CMEIIMBAHUU XOJIOJTHON U TOpsiueid BOJIBI.
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9. OmpeneneHne KOJIMUECTBA TEIUIOTHI, TOJTYYEHHOTO BOJAOH MPHU TEINIOOOMEHE C HarpeThIM METANTMYECKUM LIHJIUHAPOM.

10. OnpezesieHne yAeIbHOM TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nmpoliiecca UCIapeHus.

12. OnpeniesieHne OTHOCUTENBHOW BIIAXKHOCTH BO3yXa.

13. OnpesenieHre yAeIbHOM TEIIOTHI IUIABJICHUS JIbJA.

Paszpnen 7. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onextpuzanus Ten. [[Ba pona anexkTpudeckux 3apsaoB. Bzanmoaenctue 3apskeHHbIX Tell. 3akoH KyrnoHa (3aBUCUMOCTh CHITBI
B3aMMOJICUCTBHS 3aPSKEHHBIX TEJ OT BEJIMYUHBI 3aPSI0B U PACCTOSTHUS MEXKIY TEIaMu).

Onextpuueckoe mnone. Hanmpspk€HHOCTH 3nekTpuyeckoro mnosst. [lpuHuMn cyneprno3uiuu 3JEKTPUYECKUX TMoyed (Ha
KaueCTBEHHOM YPOBHE).

Hocurenn anexTpudeckux 3apsAnoB. DIEMEHTapHBIA AIeKTpuYecKui 3apsana. Ctpoenue aroma. [IpOBOAHUKHM M IUIIIEKTPUKH.
3aKOH COXPAaHEHMS JIEKTPUYECKOTO 3aps/Ia.

ONEKTPpUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS JJEKTPUYECKOTO TOKAa. VICTOYHMKM IIOCTOSIHHOrO TOKa. JlercTBus
ANEKTPUYECKOr0 TOKA (TEIJI0OBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

OnekTpuueckas nenb. Cuna Toka. DieKTpudeckoe HanpspkeHrne. CONpOTHBIECHHE MPOBOJAHUKA. Y IETBHOE CONPOTUBIICHHE
BellecTBa. 3akoH Oma i1 yuactka nenu. [locnenoBarenbHoe 1 napaJuieIbHOE COEAUHEHNE POBOJHUKOB.

PaGoTa m MOIIHOCTH 3JEKTPUYECKOTO ToKa. 3akoH Jlxoyns—JleHnna. DnekTpuueckue 1Menu U MOTPEOUTENN IICKTPUUECKOU
sHepruu B ObITy. KopoTkoe 3amblkaHue.

[TocTostHHBIE MarHUTHI. B3auMo1eiCTBHE MOCTOSTHHBIX MarHUTOB. MaruutHoe noJjie. MarHuTHOE noJie 3eMJIM U €r0 3HAYEHUE
s kA3HU Ha 3emse. OmbIT Opcerena. MarHuTHOE MMOJE AJIEKTPUYECKOTO TOKa. [IpruMEHeHHe SIEeKTPOMAarHuTOB B TEXHHKE.
JIeficTBUE MAarHUTHOTO IOJISl Ha POBOJAHUK C TOKOM. DJIEKTPOABUraTElb MOCTOSIHHOIO TOKA. MICIOJIb30BaHUE 3IEKTPOIBUraTENE B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onwitel @apanest. SABnenue snekTpoMarHuTHOW wuHAYyKIuH. [IpaBmio Jlenma. DnextporeHeparop. CrnocoObl MOTydeHHS
ANEKTPUUECKON SHEPTUH. DIEKTPOCTAHIIMU HA BOZOOHOBIISIEMBIX UICTOUYHUKAX SHEPTHUU.

Hemoncmpauuu.

1. DJeKTpu3aius Ted.

2. JIBa pona aneKTpUYECKUX 3apsAA0B U B3aUMOIECHCTBUE 3apsKEHHBIX TEJ.

3. YCTpPOMCTBO U IEMCTBUE IJIEKTPOCKOTIA.

4. DIEKTPOCTATHYECKAs NHIYKIIUS.



3aKOH COXpAaHEHUS AIEKTPUUECKUX 3aPSJIOB.

[TpoBOHUKY U AUDIICKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

M cTOYHNKY TOCTOSTHHOTO TOKA.

JIeCTBUSA DIEKTPUYECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B HKHUJKOCTH.

11. ['a30BBIU pa3psia.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHne 3JIeKTPUIECKOT0 HAMPSKEHUS! BOJIBTMETPOM.

14. Peoctar u MarasuH CONPOTHUBJIEHUN.

15. B3anmoneicTBuE MOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXHOCTHU Pa3/IeNICHUs] MOJIOCOB MarHUTa.

17. MoaenupoBaHuE MAarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.

18. OmbIT DpcTena.

19. MarHuTHOE MoJie TOKAa. DNEKTPOMAarHuT.

20. JleficTBME MAarHMTHOTO MOJISI HA POBOJIHUK C TOKOM.

21. DNEKTPOABUTATENb MTOCTOSTHHOTO TOKA.

22. ccnenoBanue IBJICHUS AJIEKTPOMArHUTHON MHIYKIIVH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HAITPABJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHS.
25. DIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

OnbITH 110 HAOTIOIEHUIO STICKTPU3AIMH TEJ MHAYKIIUEH U MPU COMPUKOCHOBEHHH.
UccnenoBanue nercTBUS JIEKTPUUECKOTO MO HA MPOBOJAHUKYU U JUAJICKTPUKH.
CoOopka u npoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSIHHOTO TOKA.

N3Mmepenue u peryJimpoBaHUE CUIIbI TOKA.

N3mepenue u peryiupoBaHUE HANIPSKEHUS.

UccnegoBanne 3aBUCMMOCTH CHUJIbI TOKA, WAYIIETO YEpPE3 PE3UCTOpP, OT COMPOTHUBJICHUS PE3UCTOpPA W HAMNPSIKECHHUS Ha
pe3ucTope.
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThI, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTH AJIEKTPUUYECKOTO CONPOTHUBJIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAAH
MONEPEYHOr0 CEYEHMs U MaTepurara.

[IpoBepka npaBuia CIOKEHUS HANIPSYKEHUM MPH MMOCIEA0BATEIbHOM COEIUHEHUH IBYX PE3UCTOPOB.

[IpoBepka npaBuia AJig CHIbI TOKA MPU MAPAJIIETBHOM COEAUHEHUH PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUECKOTO TOKA, HIYIIETO YePE3 PE3UCTOP.

OnpeneneHre MOIHOCTY JIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JIaMIIOUKY, OT HANPSHKEHUS HA HEM.

Omnpenenenune KII/I HarpeBaTensi.

HccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MMOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX O0BEAUHEHUH U Pa3/CIICHUU.

HccnenoBanne nerCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITeI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJICUCTBUSL KAaTYIIKM C TOKOM M MarHaTa OT CWJIbl TOKa U
HaIpaBJICHUS TOKA B KaTyIIKE.

N3ydenne neiicTBUsI MArHUTHOTO MOl HA TPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue padboThl JJIEKTPOABUTATENS.

Nsmepenune KIIJI asekTpoaBUrateibHONM YCTAaHOBKH.

ONBITHI 110 WCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW WMHIYKLHMH: UCCIIEIOBAHUE WU3MEHEHUIN 3HAYEHUS U HANpaBJICHUS
WHYKIIMIOHHOTO TOKA.

9 KUIIACC

Paspnen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe nABrxkeHue. MarepuanpHas Touyka. Cucrema orcuéta. OTHOCHUTEIBHOCTH MEXAHUYECKOTO JIBHIKECHHS.
PaBHOMepHOE npsiMonMHENHOE ABHKEHNE. HepaBHOMEpHOE psAMOInHErHOe ABHKeHUE. CpeHsst 1 MTHOBEHHAsA CKOPOCTh TEJIA MPU
HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TipsiMosinHelHOe nBmkeHne. CBobogHOoe manenne. OnbiTel [anumest.

PaBHOMepHOE JBWKEHHWE TO OKpyxXHOCTH. Ilepwon wu dactora oOpamenus. JluHelHas W yrjioBas CKOPOCTH.
[{eHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

ITepseb1ii 3akoH HeroToHa. Bropoii 3akoH Herotona. Tperuii 3akod HerotoHa. [IpuHnmn cyneprno3uuuu cusi.

Cuna ynpyroctu. 3akoH ['yka. Crna TpeHMsI: CHla TPEHUS CKOJIBKEHUS, CHJIa TPEHUS TIOKOSI, IPYTUe BUIbI TPEHUS.



Cuna TsDKEeCTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOpeHHe cBOOOAHOrO najeHus. J(Bmxenue mianet Bokpyr Connua. [lepsas
KOCMHMYECKAsI CKOPOCThb. HeBECOMOCTB M EpETPy3KH.

PaBHOBecHe maTepuanbHON TOUKH. AOGCONMIOTHO TBEpPAOE Teno. PaBHOBecHe TBEPAOTo Tena ¢ 3aKperuIEHHOW OChIO BpaIllCHMUS.
MowmeHnT cuiibl. LleHTp TsxecTH.

Nmnynsce Tena. 3menenne umnyibsca. MMitysbe cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE ABUKEHUE.

Mexannueckasi pabota u MoirHocTh. PaboTa cun TsbkecTd, ynpyroctd, TpeHusi. CBsizb sHepruu U paboTsl. [loTeHnmanpHas
SHEPrus Teja, NOJHATOTO HaJl MOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxatoi npyxxuHbl. Kunernueckas sHeprusi. Teopema
0 KMHETHYECKON YHEPTUH. 3aKOH COXPAHEHHUSI MEXaHUYECKOW SHEPTUU.

Jlemoncmpayuu.
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9.

10.
11.
12.
13.
14.
15.
16.

Habnronenne MexaHn4eCcKoro ABMYKEHHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUE IMyTEW U TPACKTOPUHN JBHKEHUS OJTHOTO M TOTO K€ TEJIa OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.
N3Mepenre CKOpOCTU U YCKOPEHUS IPSIMOJIMHENHOTO IBUKECHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.

HaOnronenue ABUKEHUS TeJla MO OKPY>KHOCTH.

HaOnronenne MexaHU4eCKuX SIBIICHUM, MPOUCXOISIINX B cUCTeMe oTcuéra « Tenexkay npu e€ paBHOMEPHOM M YCKOPEHHOM
JBUKEHUU OTHOCUTEJILHO KaOMHEeTa (PU3UKHU.

3aBUCHUMOCTh YCKOPEHUS T€Jla OT MACChI TeJa U IEMCTBYIOIIEH Ha HETO CUJIBI.

Hab6nronenue paBeHCTBA CHIT IPU B3aMMOJICHCTBHUH TEII.

N3meHneHne Beca Tena nmpyu yCKOPEHHOM JIBUKECHUH.

Ilepemraua uMIryabca py B3anMOJAEHCTBUU TEN.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHre UMIyJIbca MPU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITYJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUMU.

HaOnronenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHrue MEXaHUYECKON dHEPTUH TIPU CBOOOTHOM IMaJICHUH.

CoxpaHeHre MEXaHUYECKON SHEPTUU MPH IBUKEHUHU TeJa O I€UCTBUEM MPYKUHBI.

Jlabopamopnwie padbomul u onvimol.

1.
2.

KoncrpyupoBanue TpakTa 1yisl pa3roHa ¥ JaJbHEUIIIEro paBHOMEPHOT'O JBMXKEHUS IIAPUKA WIIH TEJIEKKHU.
Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM IBUKEHUS IIapyKa M0 HAKJIOHHOM TJIOCKOCTH.



o

6
7.
8
9

OnpeneneHre yCKOPEHUS Tella IPYU PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOM ITJIOCKOCTH.

HccnemoBanue 3aBUCMMOCTH IIYTH OT BPEMEHH IPU PaBHOYCKOPSHHOM JBM)KCHHH 0€3 HauaIbHOW CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIH MPH PABHOYCKOPEHHOM JBMKEHHH 0€3 HA4aaIbHONH CKOPOCTH IIYTH OTHOCSATCS KaK Psiji HEYETHBIX
YHCEJI, TO COOTBETCTBYIOIINE TIPOMEKYTKHA BPEMEHHU OJTMHAKOBBI.

HccnemoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJILHOTO JIABJICHHS.

Omnpenenenre kodPuIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU TIPYKUHBI.

Omnpenenenre pabOTHI CHIIBI TPEHUSI IPU PABHOMEPHOM JIBIDKEHUH Tella TI0 TOPU30HTAIBLHOM MTOBEPXHOCTH.

10. Omnpesenenue paboThl CUIIBI YIIPYTOCTH MPHU MOABEME IPy3a ¢ UCTIOIb30BAHUEM HETIOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. MI3yueHue 3ak0Ha COXpaHEHUS SHEPTUU.

Paznen 9. Mexannueckue KoJieOaHUS U BOJIHbI.

KonebarenbHoe aBmxkeHne. OCHOBHBIE XApPAaKTEPUCTUKHM KOJCOAHUM: TEPHOJ, 4YacTOoTa, aMIUIUTyna. MaTeMaTHYecKuid u
MpY>KUHHBIN MasiTHUKH. [IpeBpaliieHue sHepruu npu KojieOaTeIbHOM JIBUKEHUU.

3atyxaronue kosicOanusi. BoiHykneHHble kosieOanusi. Pezonanc. Mexanudeckue BOiHBI. CBOMCTBa MEXaHUYECKHX BOJIH.
[IpononpHbIE M MONEPEYHBIE BOJIHBI. JIJIMHA BOJHBI U CKOPOCTHh €€ PacrpoOCTpaHeHUsA. MEXaHM4YeCKUE BOJIHBI B TBEPAOM TeEIE,

CENCMHUYECKHUE BOJIHBIL.
3ByK. [ pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. HGpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu.

1
2
3
4.
5
6

HaGnronenue xonedanuid T€1 MO AEUCTBUEM CUIIBI TAXKECTU U CUIIBI YIIPYTOCTH.
Ha6nronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroneHune BeIHYKICHHBIX KOJICOaHW M pe30HaHCA.

PacnipocTpanenre npoAoabHbIX U MOTEPEYHBIX BOJIH (HAa MOJEINHN).
HabntoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie pabomul u onvimol.

1.

2
3.
4

Omnpenenenre 4acTOTHI U MEPHO/Ia KOJIOaHUN MAaTEMAaTHIECKOTO MasTHUKA.

Omnpenenenre 4acTOTHI M MEpUOAa KoJIeOaHUH IPYKUHHOTO MasTHHUKA.

UccnenoBanue 3aBUCUMOCTH Tleproia KojaeOaHui MOABEIICHHOT0 K HUTU IPy3a OT JIJTMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH TIeproia KojeOaHui Mpy>KMHHOTO MasiTHUKA OT MacChl rpy3a.



5. IIpoBepka HE3aBUCUMOCTH MeproAa KoJieOaHUH Tpy3a, OJABEIICHHOTO K HUTH, OT MacChl Ipy3a.
6. ONbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpuoAa KoJI€OaHWI MPYKUHHOTO MasTHUKA OT MacChl rpy3a M KECTKOCTH
IPYKUHBI.

7. W3MepeHue yckopeHusi CBOOOHOIO MaICHUS.

Pazgen 10. DiaekTpoMarHuTHoE MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE T0JI€. DIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHuTHHIX BOJH. [1Ikana 35eKTpOMarHuTHBIX BOJIH.
Hcnonb30BaHKE 37EKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DneKTpoMarHuTHas rpupoaa ceera. CkopocTs cBeTa. BoJIHOBBIE CBOWICTBA CBETA.

Jlemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yyeHue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOMIILHOTO Tele(oHa.

Paznen 11. CBeroBble siBJICHUS.

JlyueBas mojnenb cBeta. Mctounuku ceta. [IpsMonuueintnoe pacnpoctpanenue ceera. 3armenns Connua v JIyasl. Otpaxkenue
ceera. [llmockoe 3epkano. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenoMmieHus cBeTa. [lodHOe BHYTpEHHEEe OTpakeHue cBera. lcronb30BaHUE MOJHOIO
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

JIunza. Xon nyueit B nuH3e. OnTuyeckas cucreMa (oroanmnapara, MUKpPOCKONA U Tejeckomna. ['1a3 kak onTU4ecKas cucTeMa.
bin30pyKoCTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHA. ClioskeHHE CIEKTpaIbHBIX IIBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.
[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.
OTtpaxeHune cBeTa.
[Tonyuenue n300pakeHUM B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTuyeckuid CBETOBO/I.
Xon nydyei B coOuparoleit JImHse.
X0 Iy4el B pacCenBaroIlIeH JUH3E.
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8. Ilomyuenune nzo00paxeHuii ¢ TOMOIIBIO JTUH3.
9. Ilpunumn neiicTBus Gporoanmapara, MUKPOCKOTA U TEJIECKOIIA.
10. Moens riasa.
11. Paznoxenue 6e10ro cBeTa B CIEKTP.
12. [lomyuyenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomul u onvimol.
Hccnenoanne 3aBUCUMOCTH yTJIa OTPAKEHUS CBETOBOTO JIy4da OT yTJiia MaJICHHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B IIIOCKOM 3epKalie.
Hccnenoanue 3aBUCUMOCTH yTJIa MPETOMIIEHUSI CBETOBOTO JIy4a OT yria NaJeHUs Ha TPAHULIE «BO3LyX—CTEKIIO».
[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.
Onpenenenre (OKYCHOTO PACCTOSHHS K ONTUYECKOM CHIIBI COOMPAIOILIEH JIMH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITH IO BOCTIPUATHUIO IIBETA MIPEIMETOB MIPU UX HAOIIOJCHUH Yepe3 IBETOBbIC (DUITBTPHI.
Pa3)1e.11 12. KBanToBbI€ SIBJICHHS.
OmneiTel Pe3epdopnaa u mianetapHas MoJieiab aroMa. Monenb atoma bopa. Mcnyckanue v morjoiieHue cBeta aToMmoM. KBaHTHI.
JIuHenyaTebie CIIEKTPBI.

N v s wN e

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpoeHwe aToMHOTO siapa. HykiioHHas Monenb aTOMHOIO Spa.
N3otonel. PannoaktuBHbIe npeBpatieHus. [leproa nomypacmnana aTOMHBIX sIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apSJOBOTO M MAaCCOBOTO YHCEN. DHEPTUs CBSI3M aTOMHBIX siaep. CBsA3b Macchl U
sHepruu. Peakuuu cunrtes3a u nenenus aaep. Mcrounvku sueprun ConHLa U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paMOAKTUBHBIX U31yY€HUN HA )KUBBIC OPTaHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IIy4YEHUS U MOTJIOMICHHUS.

2. CnekTpbl pa3IMYHbIX Ia30B.

3. CnekTp Bogopo/a.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOIIUX U3TyUEHU.

6. Peructpanus uziydeHust IpUPOIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnuie pabomul u onvimol.



1. HaGnrogeHue CTUTONTHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHHUSI.

2. HccnenoBanme TpeKOB: M3MEPEHUE PHEPTUN YACTHIIBI TTO TOPMO3HOMY Iy TH (110 hoTorpadusam).

3. M3mepenue painoakTUBHOTO OHA.

IToBTOpPHUTENIHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpHTENTHEHO-0000MAOIINI MOIYJIb TIPEIHA3HAYCH IS CHUCTEMATHU3alUu W OOOOIICHHUS MPEAMETHOTO COJICpKAHUSI U
OTbBITA JICSITCIIBHOCTH, MPUOOPETEHHOTO TPW W3YYEHUH BCEro Kypca (QU3MKH, a TakKe A MOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY AK3aMeHy 1Mo (hU3uKe Jisi 00y4daroImuxcs, BHIOPABIIUX 3TOT yU4€OHBIN MpeMerT.

[Ipy wu3yyeHMH MOAHHOTO MOIYJS PpEANU3YIOTCA W CHUCTEMATU3UPYIOTCA BHIBlI JIESITEIBHOCTH, HAa OCHOBE KOTOPBIX
oOecrieunBaeTcss JOCTHIKEHHUE TMPEIMETHBIX ¢ METalpeJMETHBIX IJIAHUPYEMBIX pe3yJbTaToB oO0yudeHus, ¢GopMHUpyeTCs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHWE HAYyYHBIX METOJIOB HCCIEIOBAaHUS SBJICHUNW NPUPOJBI U TEXHUKH, OBJAJCHUE
YMEHUSIMU OOBSICHATh (PU3UYECKHUE SIBJICHUS, MPUMEHSS MOJYyYCHHBbIE 3HAHMS, pEIIaTh 3aJayd, B TOM YHUCJIE Ka4eCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIUMTIHATBEHO AESITENBHOCTHBIM XapaKTep JaHHOTO paszfiena pealu3yercs 3a CYET TOro, 4To OOyYarouIuecs BBITOIHSIOT
3a/1aHusl, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IMOJYYCHHBIX 3HAHUM pPACMO3HABaTh MU HAY4YHO OOBSICHATH (DU3UYECKHUE SIBJICHUS B OKPYKAIOIIeW NpUpOJe U
MOBCEHEBHOM JKH3HM;

MCIIOJIb30BaTh HAay4YHBIC METOJbl MCCIICIOBAaHUS (PU3NYECKUX SIBICHUM, B TOM YMCIE JUIsl TMPOBEPKH THUIOTE3 W TOIYYCHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSICHSATh HAy4yHbICE OCHOBBI HamOOJIe€ BaXXHBIX JOCTHKEHUU COBPEMEHHBIX TEXHOJIOTHUM, Hampumep, NPaKTUUYeCKOTO
WCIIOJIb30BaHUS PA3JIMUYHBIX UCTOYHUKOB SHEPTHUH Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB YHEPTHUHU.



IHINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS HNPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

N3yuenune pu3uku Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS HAMPABIICHO HAa JOCTHIKEHUE JTMIHOCTHBIX, METAIPEAMETHBIX U

MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIHTATOB.

B pesynbrare uzyueHus (U3MKM HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus Yy oOyuaromierocsi OynyT chopMUpOBaHbI

CICAYIOMUEC JUIHOCTHBIC pC3YJIbTAThI B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— IPOSIBJIICHHE UHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (PU3NYECKON HAYKU;

— IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K AaKTHMBHOMY Yy4YaCTHIO B OOCYXJIEHHHU OOIIECTBEHHO 3HAYMMBIX M OJTHUYECKHX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHUEM JOCTIKEHUN (PU3UKH;

— OCO3HaHMUE BaXHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMSA:

— BOCIIPUSATUE CTETUUECKUX KaUeCTB (PU3NYECKON HAyKHU: €€ TapMOHUYHOTO MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HaHWE IIEHHOCTH (PU3MYECKON HAyKHW KaK MOIIHOTO WHCTPYMEHTA IMO3HAHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUH,
BAKHEMIIEN COCTABIAIONIEN KyIbTYPHI;

— pa3BUTHE HAYYHOU JH0003HATEIBLHOCTH, UHTEPECA K UCCIIEA0BATENBLCKON EATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOLHOHAJIBHOI0 0J1ATrOIOJIy YU

— OCO3HaHHE LEHHOCTU 0e30macHoro odpasza KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BAXKHOCTH MpPaBUJl OE€30MaCHOTO
MOBEICHUS HA TPAHCIIOPTE, HA JOPOTaX, C JEKTPUUECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hOpMUPOBAHHOCTH HABbIKA pehIeKCUH, TPU3HAHKUE CBOETO MPaBa Ha OMIMOKY M TAKOTO e MpaBa y APYyroro 4eJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE ydYacTHe B PEIICHHH NPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa30BaTeIbHOW OpraHu3allii, Topojia, Kpas)
TEXHOJIOTUYECKON U COIMAIIbHON HANIPaBICHHOCTH, TPEOYIONIUX B TOM YUCIE H (PU3NUECKUX 3HAHU,

— UHTEpeC K MPaKTUYECKOMY M3YUEHUIO MPO(eCcCHii, CBA3aHHBIX C (PU3UKOM;

7) 3KOJIOTUYeCKOT0 BOCITUTAHMSA:



— OpHUEHTAllMsd Ha NpPUMEHEHUE (PU3NYECKMX 3HAHUN NJIs peuleHHs 3a7ad B 00JaCTH OKPYXKAIOLIEH cpenbl, MJIaHUpOBaHUS
IOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEJCTBUI JIJIs1 OKPY’KaIOLIEH Cpe/bl;

— OCO3HaHUe TI00aNIbHOI0 XapaKTepa dKOJIOIMYECKHUX IIPO0OJIEM U IyTEH UX pELICHMS,

8) ajanTanuy K M3MEHAIIUMCS YCIOBUSAM CONHAJIBHON U IPUPOIHOI CpPeabI:

— MOTPEOHOCTh BO B3aMMOJECHCTBUM IPU BBIIOJHEHUN UCCIIEJOBAHUM U MPOEKTOB (PU3NYECKON HANpPaBIEHHOCTH, OTKPHITOCTb
OMBITY U 3HAHUSM JIPYTUX;

— TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESTEIbHOCTD;

— NMOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHMM, B TOM 4HClEe (OPMYJIUPOBATH WJIEU, MOHITHS, TMIIOTE3bl O (PU3MUECKUX
00BEKTaxX U SABJICHUSIX;

— OCO3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEHN B 00J1aCTH (PU3UKU;

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHNUHN HOBBIX (PU3NYECKUX 3HAHUA;

— CTpEMJICHUE aHAJU3UPOBATh U BBISIBISATH B3aUMOCBS3M MPUPOIbI, 0OIIECTBA U SKOHOMUKH, B TOM YHCII€ C UCIOJIb30BAaHUEM
(bu3NYEeCKUX 3HAHUII;

— OLIEHKA CBOMX JICHCTBUI ¢ yU€TOM BIIMSHUS HA OKPYKAIOLLYIO CPEY, BO3SMOKHBIX ITT00OAIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHus TporpaMmbl MO (PU3MKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus y oOyudaromierocs OymyT

chOpMHpPOBAaHbl MeTalpeAMeTHbIe Pe3yJbTaThl, BKJIOYAIOUME [O3HABaTEIbHbIE YHUBEpPCAIbHbIE Y4YeOHbIE JEHCTBUS,
KOMMYHUKAaTUBHbIE YHUBEpCAJIbHbIE YUEOHbIE ACHCTBUS, PETYIATUBHbBIE YHUBEPCAIbHbIE YUEOHbIE ICUCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS

Bba3oBble Jjornueckue 1eicTBUA:

e BBIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBJICHUN );

e YCTaHABJIWBAThH CYIICCTBEHHBIN MPU3HAK KJIacCU(DHUKAIINNA, OCHOBAHUS JJIT 00OOIICHHS ¥ CPAaBHCHMUS;

e BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMaTpUBaeMbIX (PakTax, MaHHBIX W HAOJIOJECHUSAX, OTHOCSIIUXCS K
(M3UYECKUM SIBIICHUSM;



BBISIBIIATh TMPUIMHHO-CIIEACTBEHHBIC CBSI3M TMPU HU3YYCHUM (PU3HYECKUX SBJICHWA W TMPOIECCOB, JENaTh BBIBOABI C
WCITOJIb30BAaHUEM JEAYKTHBHBIX W WHIYKTUBHBIX YMO3AKIIOYCHHH, BBIJIBUTATh THIOTE3BI O B3aMMOCBA3SIX (DU3UICCKUX
BEJIMYMH;

CaMOCTOSTENIbHO BbIOMpATH CIIOCOO pelieHus] yueOHou pu3ndeckol 3a1auu (CpaBHEHHE HECKOJIbKUX BapUAaHTOB PEIICHMUS,
BBIOOP HanboJee MOAXOAAIIETO C YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

MCTIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI HHCTPYMEHT ITO3HAHNS;

NPOBOJUTH TIO CaMOCTOSITEIPHO COCTaBJICHHOMY IUIAaHY OTIBIT, HECIOXKHBIM (DU3MYECKHA SKCIIEPUMEHT, HEOObIIoe
uccieI0BaHne (PU3NYECKOTO SBJICHHUS;

OIICHWBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh MH(GOPMAIIHIO, TIOJYUYCHHYIO B X0JI€ UCCIEAOBAHMS WA SKCTICPUMEHTA,
CaMOCTOSITENIbHO (hOpMYyJIMpOBaTh OOOOIICHUST W BBIBOJBI MO pe3yJbTaTaM MPOBEACHHOTO HAOIIOJEHUS, OIIbITA,
UCCJICIOBAHNUS,

MIPOTHO3WPOBATh BO3MOXKHOE JalIbHEIIee pa3BUTHE (PU3NYECKUX TMPOIIECCOB, a TAKKE BBIABUTATH MPEANOIOKEHU 00 UX
Pa3BUTHH B HOBBIX YCJIOBHUSX M KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSATh Pa3INIHBIC METOJbI, HHCTPYMEHTBI M 3aIPOCHl TIPH TOUCKE W 0TOOpe WMHGOPMANWMK WA JAHHBIX C YIETOM
MPEUI0KEHHOM yUeOHOM (hM3UUIECKON 3a1a4H;

aHaJM3UPOBaTh, CHCTEMATH3UPOBATh U HHTEPIPETHUPOBATH HHOOPMALIUIO PA3IMYHBIX BUAOB U (hOPM IIPEICTABICHNUS,
CaMOCTOSTEIILHO BBIOMPATh ONTHUMANBbHYIO (DOpMY TIpeacTaBiieHus WHGOPMAIMH W WLTIOCTPUPOBATh PEIIacMble 3aaqd
HECJIOKHBIMHU CXEMaMH, TharpaMMaMu, HHOU rpauKkoi U MX KOMOWHAIIASIMH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

B X07ie 00CYXIeHHs yueOHOTO MaTepuasa, pe3yJbTaToB JaOOpaTOPHBIX PabOT M MPOEKTOB 3a7aBaTh BOMPOCHI 1O CYIIECTBY
oOcyX/maeMoll TeMbl U BBICKA3bIBaTh HJICH, HAICJICHHBbIC HA pEUICHUE 3a7a4yd U MOoJAJepKaHUE OJaroxenarelbHOCTH
OOIIIEHHUS;

COTIOCTAaBIIATH CBOU CYXKJICHHUS C CY)KICHUSMH JIPYTUX YYACTHUKOB JTMAjIora, OOHAPYKHUBATh Pa3INIUE U CXOACTBO ITO3HIIHIA;
BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;

MyOJIMYHO MPECTABIATh PE3yJIbTAThI BRIMOIHEHHOTO (DU3UYECKOTO OIBITA (IKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOEKTA);
MMOHUMATh W UCITOJIH30BaTh MMPEUMYIIECTBA KOMaHAHOW W WHINBUIYAIbHOW paOOTHI IIPH PEIIEHUN KOHKPETHON (hU3UIECKOM
poOJIEMBI;



MPUHUMATH LEJIHM COBMECTHOM JESITEIbHOCTH, OPraHW30BBIBATH JEUCTBUS MO €€ JOCTHMIKEHUIO: PACHpPENEIISATh POJIH,
00CYXTaTh MPOIIECCHI U PE3YJIBTATHl COBMECTHOM pabOoThl, 0000111aTh MHCHHSI HECKOJIBKUX JTFOJICH;

BBITIOJTHATh CBOIO YacTh PabOTHI, JOCTUTAas KAYECTBEHHOTO pe3yjIbTaTa MO CBOEMY HAMpaBJICHUIO U KOOPIAUHHUPYS CBOU
JNEUCTBUS C APYTUMU YiICHAMH KOMaH/IbI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa B OOIINIA MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIIbHO C(HOPMYITHPOBAHHBIM YIaCTHUKAMH
B3aMMOJICUCTBUSI.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe JelCTBUSA

Camoopranusamnus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYALUIX, TPEOYIOMHUX s pelieHHs PU3NUECKUX 3HAHUM;
OpPUEHTHUPOBATHCS B PA3MYHBIX MOJX0/1aX MPUHATUS pEelIEHUH (MHAUBUIYAIbHOE, IPUHATUE PEIICHUS B IPYIINE, IPUHATHE
pELIeHU IpyMIoN);

CaMOCTOSITENIbHO COCTaBJISITh aJTOPUTM pelleHus (PU3MUECKOM 3a7aud WM IJIaHa MCCIEAOBAaHUSA C YYETOM HMMEIOIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MIPEAJIaracéMble BApUaHThl PEIICHUH;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

NaBaTh aJICKBaTHYIO OLEHKY CUTYallM1 U MPENJIaraTh IJIaH €€ N3MECHECHMUS;

OOBSCHATH MPUUYMHBI TOCTHKEHUS (HEIOCTHXKEHNUS) pe3yIbTaTOB ACSTEIbHOCTH, 1aBaTh OLICHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM UHKCJE B XOJ BBIINOJHEHUS (PU3NYECKOTO MCCIENOBAaHUS WIM MPOEKTa) Ha
OCHOBE HOBBIX OOCTOSATENbCTB, U3MEHUBIIUXCS CUTYallUid, YCTAHOBIIEHHBIX OIIMOOK, BO3HUKILUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUSIM;

CTaBUThH ce0s HA MECTO JIPYroro 4YeJaoBeKa B XOJ€E CIopa UM JUCKYCCUU Ha HAYYHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHUSI
Y JIOTUKY IpyTOro;

MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPH pelieHn: (HU3NIECKUX 3a7a4 WIA B YTBEPKIACHUSIX HA HAYYHBIC TEMBI U TAKOE KE
IIPaBo APYroro.

HPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuyeHust B 7 kJjacce MpeAMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y

0oOy4JaronMxcs yMEHUM:

UCIIOJIb30BaTh MOHSATHS: (QU3MUECKUE M XMMHUYECKHUE SIBJICHUS, HAOJO/IEHUEe, SKCIIEPUMEHT, MOJIEeb, TUIIOTE3a, €IUHUIIBI
¢u3MYecKuX BENWYMH, aTOM, MOJIEKYyJla, arperatHble COCTOSIHMSI BeliecTBa (TBEpAOE, JKUIKOE, Ta3000pa3Hoe),
MEXaHWYECKOE IBWKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJWHEHHOE), TPaeKTOpHsS, PABHOACHCTBYIOIIAS CHIIA,
nedopmanus (yrnpyras, IulacTHdeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBL;

paznuyath sBiaeHUS (IudQys3usi, TEMmIOBOE BM)KEHHE 4YacTHUI[ BEIIECTBA, PaBHOMEPHOE [IBH)KEHHE, HEPaBHOMEPHOE
JIBWKEHUE, UHEPIIMS, B3aUMOJICHCTBUE TEJI, paBHOBECHE TBEPBIX TEJ C 3aKPEIIEHHON OCBIO BpallleHHUs, Ilepeaayda JaBlIeHUs
TBEPJBIMU TEIAMHU, )KHJIKOCTSIMH U ra3zaMu, aTMocepHOe JaBlieHUe, IJIaBaHUE TeJl, IPEBPAIICHUS MEXaHUYECKON dHEPTUN)
10 OTMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IECMOHCTPUPYIONIUX JaHHOE (PU3UIECKOE SIBIICHHC,
pacrmo3HaBaTh MPOSBICHNE W3YUCHHBIX (DU3UUYCCKUX SBJICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIIEC (PU3NUECKUE SIBJICHUS B
NpUPOJIE: MPUMEPHI JTBIKECHUS C PA3TMYHBIMU CKOPOCTSAMH B KMBOW M HEKHUBOW TPHUPOJAE, NEHCTBUE CHUJIBI TPEHHS B
MIPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO JABJICHUS Ha KUBOW OpraHu3M, IJIaBaHUE PbIO, phlUuaru B Telie YeJoBeKa, MpU
ATOM TIEPEBOJUTH TMPAKTHYECKYIO 3a/Jady B YYCOHYIO, BBIICIATH CYIIICCTBEHHBIE CBOWCTBA (MPU3HAKH) (HU3UICCKUX
SIBIICHMI;

OTMCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3NUECKUE SIBIICHUSI, UCTIOIB3YS (PU3UIECKHE BETUINHBI (Macca, 00BEM, TUIOTHOCTh
BEIIIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEJHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSXKECTH, BEC TeJa, CUjla TPEHUs, JaBJICHUE
(TBEpIoro Tena, JKUIKOCTH, Ta3a), BRITAIKUBAIOIIAS CUJIa, MEXaHHYecKasi paboTa, MOIIHOCTh, TJIEYO CHJIbI, MOMEHT CHJIBI,
KO2(D(PUITMEHT MOJIE3HOTO ACHCTBUS MEXaHW3MOB, KHHETHUYCCKAas M MOTEHIIMAIbHAS DHEPTHUsS), TIPU OMHCAHUH TPABHIIBHO
TPaKTOBaTh (M3MYECCKUH CMBICT HUCIIOIB3YEMBIX BEIMYHMH, X 0003HAUYCHUS W CIUHUIIBI (PU3MUECKUX BEIMYHMH, HAXOIUTh
(bopMyJIbl, CBS3BIBAIOIINE JaHHYI (DU3WYECKYIO BEIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TPaPUKH H3YUCHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEITNYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHHUS MU TPOIECCHI, UCIOJIb3Ys TMpaBuja CIOXKEHUS CU (BIOJIb OJTHOM
npsaMoit), 3akoH I'yka, 3akoH Ilackams, 3akoH ApxuMena, TMPaBWIO paBHOBECHs phlyara (0JI0Ka), «30J0TOE IPABHIION
MEXaHUKH, 3aKOH COXPaHCHHSI MEXaHUYECKOW YHEPTUH, ITPH ATOM JIaBaTh CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U 3alMCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKECHUE;

OOBSACHATh (PU3MUYECKUE SBICHUS, TIPOIECCHl M CBOWCTBA Tel, B TOM WYHCI€ W B KOHTEKCTE CHUTYaIlHi
MIPaKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBISABIATh NPUYNHHO-CIICICTBCHHBIE CBS3H, CTPOWTH OOBSCHEHHWE U3 1-2



JOTUYECKMX IIAaroB C Omopod Ha 1-2 U3yuyeHHBIX CBOMCTBAa (PU3MYECKHUX SBICHUH, (U3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacy€THbIE 3aayd B 1—2 NEHCTBUS, UCIONIBb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BEJIMUYMHBI: HA
OCHOBE aHalM3a YCJIOBMS 33Jaud 3alUChIBaTh KPAaTKOE YCIIOBUE, NOJCTaBIATh (PU3NYECKUE BEIMYMHBI B (OPMYJIBI U
MPOBOJIUTH PACUETHI, HAXOAUTh CIPABOYHBIC JTAHHBIC, HEOOXOAUMBIE U1l PELICHUs 3a]lady, OLEHUBATH PEATUCTHYHOCTh
MOJTyYeHHOU (PU3NYECKON BETUIMHBL;

pacrno3HaBaTh NHPOOJEMBbl, KOTOPbIE MOKHO PELIUTh MPU HOMOIIM (U3NYECKUX METOIOB, B OMNHMCAHUU HCCIIEIOBAHUS
BBIJIETISATh IIPOBEPSIEMOE MPEATNIONOKEHNE (TUIOTE3Y), pa3IudyaTh U UHTEPIPETUPOBAThH MOJYUYEHHBIN pe3ynbTaT, HAaXOUTh
OLIMOKY B XO/I€ OMbITA, IE1aTh BHIBO/BI 110 €TI0 PE3yIbTaTaM;

MPOBOJIUTH ONBITHI MO HAOJIOACHHUIO (DU3UUECKUX SIBIECHUN WM (PU3UYECKUX CBOMCTB TeN: (POPMYIHPOBATH MPOBEPSEMBIE
MPEANOJIOKEHN, COOMpPATh YCTAHOBKY M3 MPEIJIOKEHHOr0 O0OpPYIOBaHUsA, 3alHMCHIBATH XOJ OMNbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBITIOJHATh MPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHH, MAcChl Tejaa, 00bEMa, CHIIBI U TEMIIEpaTyphl C HCIOJb30BaHUEM
AHAJIOrOBBIX M LHU(PPOBBIX MPUOOPOB, 3aNUCHIBATh MOKAa3aHUs MPUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHOM MOTIPEIIHOCTH
U3MEPEHUN;

MIPOBOJIUTH MCCIIEI0BAHUE 3aBUCUMOCTH OJHOW (PM3HUECKOM BETUYUHBI OT JIPYroil ¢ UCHOJIb30BAHUEM MPSIMBIX H3MEPEHUI
(3aBUCUMOCTHU IyTH PABHOMEPHO JBMXKYLIETOCS T€la OT BPEMEHU ABM)KEHHUS TeJla, CHIIbI TPEHUS CKOJIbKEHUS OT Beca Teja,
KayecTBa 0OpabOTKM IMOBEPXHOCTEM Tesl U HE3aBUCMMOCTHU CHJIBI TPEHHUS OT IUJIOLIAJAM CONPUKOCHOBEHUS TEJ, CHIIbI
YOPYrOCTH OT YIJIMHEHHS] TPYKUHBI, BBITAIKUBAIOIIEH CHIIbI OT O0BbEMA MOTrPYKEHHOW YacTU Tela U OT IJIOTHOCTH
KUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTU TeNa, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUH MIIaBaHUs Ted,
YCIIOBUHM paBHOBECHs pbluara v OJOKOB), y4aCTBOBaTh B IJIAHUPOBAHUM YyYEOHOIO HCCIEOBAaHUS, COOMpPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHMUSI, CIIEAYs MPEIIOKEHHOMY IJIaHy, (PUKCUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3HUECKUX
BEJIMYMH B BUJIE MPEAJIOKEHHBIX TaOJIUI] U IpaUKOB, JIE1aTh BEIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBaHMUS;

MPOBOJIUTh KOCBEHHbIE M3MEPEHUsI PU3NYECKUX BETUYHUH (IIOTHOCTh BEIIECTBA >KUJIKOCTU U TBEPAOIO Teia, CUJIA TPEHHUS
CKOJIBKEHHUS, JABJIEHUE BO3/yXa, BRITAIIKUBAIOIIAs CUJIa, JEHCTBYIOIIAs HAa MOTPYXKEHHOE B KUAKOCTH TET0, KOADPUIIMEHT
MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIysl IPEAI0KEHHOW HHCTPYKIIMK: MIPU BHIMOJIHEHUN U3MEPEHUN cOOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOI BEJIMUNHBI;

co0JIroAaTh MpaBUJia TEXHUKU O€30MaCHOCTHU MPHU padboTe ¢ J1abopaTOPHBIM 000PYAOBAHUEM;



YKa3bIBaTh MPUHIUIBI IEUCTBUS MPUOOPOB U TEXHUUECKHX YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETpP, COOOIIAIOIINECS
cocyibl, 0apoMeTp, pblyar, MOJBMKHBIA U HETIOABM)KHBIHN OJI0K, HAKJIOHHAS MJI0CKOCTH;

XapaKTepU30BaTh MPUHIUIIBI JCHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMUCAHUs (B TOM
Yyyucie: MOAIIMIIHUKHA, YCTPOMCTBO BOJONPOBOJA, THIPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), UCTIONIb3Ys 3HAHUS O CBOMCTBAX (PM3NYECKUX SBJICHUI U HE0OX0IuMBbIe (PU3HUUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOJIUTH TMPUMEPHI (HAXOAUTh HMHMOPMALKIO O TMPUMEpPax) MPaKTUYECKOTO HUCIOIB30BaHUS (PU3NYECKUX 3HAHUU B
MOBCEAHEBHOM KU3HU JI1 oOecreueHuss 0e30MacHOCTU NpH OOpallleHuu ¢ mpudopamMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3/I0POBbs U COOIOACHUS HOPM PKOJIOTHYECKOTO TOBEACHUS B OKPYXKAIOIIEH CpeJIe;

OCYIIECTBIATH OTOOP MCTOYHUKOB MH(popManuu B MHTepHETE B COOTBETCTBHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M MYyTEM CPABHEHMS PA3IUYHBIX WCTOYHHKOB BBIIEIATH MH(POPMALIUIO, KOTOpPAs SBIAETCA
MPOTUBOPEUYUBOMN HIIM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBIMOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (DU3UYECKOTO COAEpKaHUS,
CIIpaBOYHBIE MaTepualbl, pecypchl cetu WHTepHeT, BianeTh MpUEMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oOBaHUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO371aBaTh COOCTBEHHBIE KpAaTKHE NHCbMEHHbIE W YCTHBIE COOOILIEHHS Ha OCHOBE 2—3 HMCTOYHHUKOB HWH(MOpMAIUU
(U3UYECKOro COoAEepKaHus, B TOM YHUCIEe MyOJUYHO JENaTh KPAaTKUE COOOILIEHUS O PE3yNbTaTaX MPOEKTOB MM Y4EOHBIX
UCCJICIOBAHUM, TIPU ITOM TPaMOTHO HCIIOJIb30BaTh HM3YyUCHHBINH TMOHATUWHBIN ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIUJICHHE NIPE3CHTALUEH;

IpU BBINOJHEHUU Y4YEOHBIX NPOEKTOB M HCCIEAOBAHUM pacrpeneniarb OO0S3aHHOCTM B TpPyNIe B COOTBETCTBUHM C
MOCTaBJICHHBIMHU 3a/1a4aMHU, CJIEIUTHh 3a BBIIOJHEHHEM IUIaHA JACHCTBUM, aleKBaTHO OLEHHWBATh COOCTBEHHBIN BKJaJ B
JNEATEIBHOCTD TPYIIIBI, BBICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJICVCTBUE, YUUTHIBAI MHEHUE OKPYKAFOIIUX.

K xoHmy oOy4yeHuss B 8 KJacce mpeaMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
0oOy4JaronuMxcst yMEHUM:

WCMOJIb30BaTh TOHATHS: Macca U pa3sMepbl MOJEKYJ, TEIJIOBOE JIBUKECHHE AaTOMOB M MOJIEKYJ, arperaTHble COCTOSTHHS
BEIIIECTBA, KPUCTAITMYECKUE U aMOp(HBIEC TeJla, HACHIIIIEHHBIH M HEHACHIIIIEHHBIN TMap, BIAXKHOCTh BO3/yXa, TEMIEpaTypa,
BHYTPEHHSISI DHEPIrus, TEIUIOBOM JBUTaTElb, 3JIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsjl, SJEKTPUUYECKOE I0JI€, TPOBOJHUKUA U
JIUBJICKTPUKH, TTOCTOSSHHBIN JIEKTPUYECKUN TOK, MATHUTHOE T10JIE;

pasyinyath SBJICHUS (TEIUIOBOE pacUIMpEeHue U CKaThe, TeIionepeaadya, TeIIoBOe paBHOBECHE, CMaulBaHUE, KaUJUISIPHbBIC
SBJICHUS, WCHapeHWe, KOHJICHCAIus, IUJIaBJICHHE, KpUCTaUIM3alusi (OTBEpIEBaHUE), KUIICHUE, Terlonepeaaya



(TemIonpOBOHOCTb, KOHBEKLMS, U3IYYEHHUE), IEKTPU3alUs TeJ, B3aHUMOJEHCTBHE 3aps0B, JEHCTBHUS AJIEKTPUUYECKOrO
TOKa, KOPOTKOE 3aMbIKaHWE€, B3aUMOJIECWCTBUE MAarHUTOB, JCHCTBHE MAarHUTHOIO TIOJII Ha MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAs: MHJIYKIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3nyeCcKOe SIBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3MUECKUX SIBJICHUM B OKPY’XKAIOIIEM MHUpE, B TOM 4HucCle (pU3HUecKHUe SBICHUS B
MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE M KANWJULIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAIUIBI B IpUpoAe, uainydeHue CouHLa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHETa, 3JIEKTPUUECKUE SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE IOJI€ 3eMJIM, Apeid MOIHOCOB, POJIb MAarHUTHOIO IOJIA JUIS JKM3HU Ha
3emJie, NOJSIPHOE CUSHUE, IPU 3TOM NEPEBOJUTH NPAKTHUUECKYIO 3a/1ayy B yueOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOICTBA
(npu3Haku) GU3NUECKUX SIBJICHUM;

ONKCHIBATh M3YYECHHBIE CBOMCTBA T€A W (PU3MYECKUE SBJICHUS, HUCHONb3Yys (U3MYECKHUE BEIMYMHBI (Temmeparypa,
BHYTPEHHSS SHEPIUs, KOJUYECTBO TEIUIOTHI, YAEJIbHAs TEIUNIOEMKOCTh BEIECTBA, YAEJIbHAS TEIUIOTA IUIABJICHUS, YIACIbHAsA
TEIUI0Ta NapooOpa3zoBaHus, yJelbHAs TEIIOTA CTOPAaHUs TOIUIMBA, KO3()PUIMEHT MONE3HOro NEUCTBUS TEIJIOBONH MAIUHBbI,
OTHOCUTEJIbHAS BJIAKHOCTh BO3/yXa, JJIEKTPUYECKHM 3apsj, Cuia TOKa, 3JEKTPUUYECKOE HAIPSIKEHUE, CONMPOTUBIICHUE
MIPOBOJIHMKA, YIEIBbHOE CONMPOTHBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTD AJIEKTPHUUECKOTO TOKA), PU ONMHMCAHUY MPABUIIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCIOJb3YEMbIX BEJIMYWH, O0O03HAYEHUA M €IUHMIBI (PU3NYECKUX BEIUYMH, HAXOIUTh
(bopMyIibl, CBS3BIBAIOLIUE JaHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTH TpaduKd H3yYEHHBIX
3aBHCHUMOCTEH (PU3NYECKUX BETUYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBICHHS M MPOLIECCHI, MCIOJIb3ysl OCHOBHBIE IOJOXKEHUS MOJEKYJSIPHO-
KMHETUYECKOW TEOPUH CTPOEHHUS BEIIECTBA, IPUHIIMI CYNEPIO3ULIUHU MOJeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsana, 3akoH Oma i ydacTka Lend, 3akoH Jxoyis—JIeHna, 3aKoOH COXpaHEHMs! SJHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA U 3alIUChIBATh €T0 MAaTEMATHUYECKOE BhIPAKEHHUE;

OOBSACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyallUl MPaKTUKOOPHUEHTUPOBAHHOTO
XapaKkTepa: BBISBISATH MPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKUX LIAroB ¢ onopoil Ha 1-2
M3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBJICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacy€THhIE 3a/ayd B 2—3 JEHCTBUS, UCIONB3Ys 3aKOHBI U (POPMYJIIbI, CBA3BIBAIOIINE (PU3NYECKUE BEIMUYHHBI: HA
OCHOBE aHaJM3a YCJIOBHUS 3aJa4d 3alHChIBaTh KPATKOE YCJIOBHE, BBISBISATH HENOCTATOK JAaHHBIX JUIS PELICHHs 3a/1ayd,
BBIOMPATH 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJIs €€ pelIeHus, MPOBOAUTH PACUETHl U CPABHUBATH MOJYYEHHOE 3HAYEHUE
(Y3MYECKON BEJIMUMHBI C U3BECTHBIMU JTAHHBIMU;



pacrmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PpEUIUTh NpPU MOMOIIM (U3HUUYECKUX METOJIOB, HCIOJb3Yys OIMHCAaHNE
WCCJIEIOBAHMS, BBIICIATh POBEPAEMOE MPEAIOIOKEHUE, OLICHUBATH IMPABHIIBHOCTh MOPSAKA MPOBEAEHUS HCCIEIOBaHUS,
JIeJ1aTh BBIBOJBL;

IPOBOJIUTH OMBITHl 0 HAOMIOACHUIO (U3WYECKUX SIBICHUNH WIM (PU3MUYECKUX CBOMCTB Tell (KanWUISpHBIC SIBICHMUS,
3aBUCUMOCTh JIaBJIEHHS BO3JlyXa OT €ro o0béma, TeMIlepaTypbl, CKOPOCTH IpOLEcCca OCTHIBAHHMS W HarpeBaHUs MpU
U3JIyYEHHH OT LIBETA M3JIy4arolleil (ITOTJIOIIAOIIE) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPhl KUIKOCTH
U IUIOIIAIU €€ MOBEPXHOCTH, IEKTPU3aLUs TEI U B3aUMOAECHCTBUE SIEKTPUUECKUX 3aps10B, B3aUMOJCHCTBUE TTOCTOSTHHBIX
MarHuTOB, BU3yaJu3allisd MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA DJIEKTPOJABUTATENsi IOCTOSIHHOIO TOKa):  (OopMynHpoBaTh IpOBEpPSEMBIE
MPEANOJIOKEHNS, COOUPAaTh YCTAHOBKY W3 MPEIIOKEHHOTO O0OPYIOBaHHUSA, OMHUCHIBATH XOJ OMNbITa U (POPMYIUPOBATH
BBIBOJIBL;

BBIIIOJIHATH MPSAMBIE HM3MEPEHUS TEMIEPATYPbl, OTHOCUTEJIBHOW BIAXHOCTH BO3[yXa, CHJIBI TOKA, HAIPSIKEHUSA C
HCIIOJIb30BaHUEM aHAJIOrOBBIX IPUOOPOB U NATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUN ¢ YUETOM
3aJIaHHON a0COJIIOTHOM NOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOW BETMYMHBI OT JPYrOM C MCHOJIb30BAHUEM IMPSMBIX U3MEPEHHI
(3aBHCHUMOCTb CONPOTUBIICHUSI IPOBOJAHUKA OT €r0 JUIMHBI, TUIONIAJH MOMEPEYHOrO0 CEUYEHUS U YAECIbHOIO CONPOTHBICHHUS
BEILIECTBA IPOBOJHMKA, CHJIBI TOKAa, HAYLIETO 4Yepe3 MNPOBOAHMK, OT HAINpPSDKEHUS Ha IPOBOJHUKE, HCCIECIOBAHUE
MOCJIE0BATEIBHOIO U MapalieIbHOIO COECIMHEHUI MPOBOJHUKOB): IJIAHUPOBATH MCCIIEOBAHUE, COOUPATh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHUS, ClIeysl MPEJIOKEHHOMY IUIaHy, (PUKCHpPOBATH PE3YJIbTAThl MOJYYEHHOW 3aBUCHMOCTU B BHUJIE
TabnuI ¥ rpauKOB, AEIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

IPOBOAMTH KOCBEHHBbIE W3MEPEHUs (U3NYECKUX BeIMUMH (yAelabHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBIICHUE
POBOJHMKA, pabOTa M MOIIHOCTh 3JIEKTPUUECKOrO TOKa): IJIAaHUPOBaTh HM3MEPEHMs, COOUpaTh 3KCIEPUMEHTAIbHYIO
YCTaHOBKY, CJIEysl IPEJI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAUEHUE BEJIMYNHBI;

coOJII01aTh MTpaBuiIa TEXHUKHU 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHUEM;

XapaKTepU30BaTh MPUHIHUIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMUCAHUS (B TOM
YlCclie: CHCTeMa OTOIUIEHHS JOMOB, THTPOMETp, MapoBas TypOHMHA, aMIepMeTp, BOJBTMETpP, CUETUHK DSJICKTPHUUECKOMN
SHEPruM, BJEKTPOOCBETUTENbHBIE  MPUOOPHI, HarpeBaTeNbHbIE  3JEKTPONPHOOpPHI  (MPUMEPBI),  IIEKTPUUECKUE
MPEAOXPAHUTENH, FNEKTPOMATHUT, AJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCHOJIb3Yysd 3HAHUA O CBOMCTBAaX (DU3MUYECKUX
SABJICHUM 1 HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;



pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U WM3MEPUTEIbHBIE MPUOOPHI MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM
(>KMAKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHErO CTOpaHUsl, SJIEKTPOCKOIN, PEOCTar),
COCTaBJIATh CXEMBI JJICKTPUYCCKHUX IIEMed C TOCJIeIOBATeIbHBIM MU TapajuIeIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3iaudast
YCJIOBHBIE 0O003HAUYCHUS AJIEMEHTOB DJIEKTPUUECKUX IIeTeH;

MPUBOANTH MPUMEPHI (HAXOAUTh WHGOPMAIMIO O TMpPUMEpax) MPAKTUYSCKOTO HCIOJIb30BaHUS (U3MUECKUX 3HAHUN B
MMOBCETHEBHOMN >KM3HU ISl 0OecTieueHusl 0€30MacHOCTH MPU OOpallleHnH ¢ MPUOOpaMu W TEXHHUYECKHUMHU YCTPONCTBAMU,
COXPAHEHMS 3JI0POBBS U COOIIOICHUSI HOPM SKOJIOTHYECKOTO IMMOBEACHHUS B OKPY KaIOIIEH cpejie;

OCYIIECTBIIATh MOUCK MHGOpMaIuu (U3MIECKOro cojiepkaHuss B MHTEpHETe, HAa OCHOBE HMMEIOUIUXCS 3HAHUM U MYyTEM
CpaBHEHHMS JOMOJHUTEIbHBIX UCTOYHUKOB BBIICIISATH HH(DOPMALIMIO, KOTOPAs SBIISICTCS MMPOTUBOPEYMBON HJIM MOXKET OBIThH
HEJIOCTOBEPHOM;

WCIIOJB30BaTh TMPU BBIMOJHEHUH YUYEOHBIX 3aJlaHUi HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOro cojJepKaHusi,
CIIpaBOYHBIC MaTepHajbl, pecypchl ceth MHTepHEeT, BiIajeTh NMpUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3zoBaHMS
HH(pOpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHUs, 000011as nHHOpMaIIUIO U3 HECKOJIBKUX UCTOYHUKOB
(bu3nyeckoro cojaepkaHus, B TOM YHCIEC MYOJUYHO NPEACTABIATH PE3yJbTaThl MPOCKTHON WM HCCIIEI0BATEIbCKOM
NEATEeIbHOCTU, MPU ITOM TPAMOTHO MCIOJIb30BaTh M3YYCHHBINM MOHATUWHBIA amnmapaT Kypca (PU3MKH, COMPOBOXKIATH
BBICTYIUICHUE MPE3CHTAIIUCH;

IIPY BBITIOJTHEHUN YYE€OHBIX IPOCKTOB M HCCISAOBAHUM (PU3MUECKUX TPOIIECCOB PaCHIpENeNaTh O00S3aHHOCTH B TPYIINIEC B
COOTBETCTBHUH C MOCTaBJICHHBIMU 3a/1a4aMH, CJIEIUThH 32 BHIITOJIHEHUEM IIJIaHA JICHUCTBUM U KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JIEITEIIBHOCTh TPYMIIbI, BHICTpAaUBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHUE, MPOSBIISISA
TOTOBHOCTH pa3peiiaTh KOH(QIUKTHI.

K xoHIy oOy4deHus B 9 KJacce MpeAMETHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
0o0y4Jaronuxcst yMEHUH:

KCMOJI30BaTh MOHATHS: CUCTEMA OTCUETA, MATEPUAJIbHAS TOUYKA, TPACKTOPHS, OTHOCUTEIILHOCTh MEXaHUUYECKOTO JBHKEHUSI,
nedopmanus (ynpyras, IjacTUyeckas), TpeHUE, IEHTPOCTPEMUTEIbLHOE YCKOPEHHE, HEBECOMOCTh M TEperpy3Ku, LEHTP
TSHKECTH, a0COJIFOTHO TBEPIOE TEJNO, IIEHTP TSHKECTH TBEPIOTO Tea, PABHOBECUE, MEXaHMYECKUE KOJICOaHHS U BOJHBI, 3BYK,
WHDpa3ByK W YyIbTPa3BYK, DJIEKTPOMArHWUTHBIC BOJHBI, IIKajla 3JICKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUSI M TIOTJIONICHUS, alb(da, 0eTa- U raMMa-u3aydeHUs, U30TOIbI, siIEpHAs YHEPTETHUKA;



pazinyath SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHENHOE JIBU)KEHUE, PaBHOYCKOPEHHOE MPSMOJIUHEUHOE
JBIDKEHUE, CBOOOIHOE TMAaJeHUE TEJ, PABHOMEPHOE MABMKCHHE 110 OKPYXHOCTH, B3aUMOJCHCTBUE TEIN, PEAKTUBHOE
JBUKEHHUE, KoJeOaTelbHOE [IBI)KEHHME (3aTyXalolllie M BBIHYXKJEHHbIE KoJjeOaHMs), pEe30HAHC, BOJHOBOE JBUYKEHUE,
OTpak€HUE 3ByKa, MPSMOJMHEIHOE pacnpoCcTpaHeHUe, OTPAKEHHUE U MPEIOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTpakKeHHE
CBETa, pa3JIOKEHUE OEJOoro CBeTa B CHEKTP M CJOKECHHE CHEKTPAIbHBIX I[BETOB, MHUCIIEPCUS CBETa, €CTECTBCHHAsS
PaIMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3JIYUYEHHUS ) IO ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YUCHHBIX (M3MUECKUX SBJICHUM B OKpYKaroleM Mupe (B ToM uucie Gu3nuecKue siBICHUs B
NpUPOJIE: TPWIMBHL U OTJIUBBI, JBWKEHHE TUIaHeT COJIHEYHOM CUCTEMBbI, PEaKTUBHOE JABUKCHHUE KUBBIX OPTaHU3MOB,
BOCIIPUSITHE 3BYKOB KMBOTHBIMHU, 3€MJIETPSICEHUE, CEUCMUYECKHUE BOJIHBI, I[yHAMHU, 7XO0, IIBETA TEJ, ONTUYECKUE SIBIICHUS B
npupojie, OHOJOTMYECKOE JIEUCTBHME BUIUMOIO, YJIbTPa(PUOIETOBOTO W PEHTTEHOBCKOIO W3Iy4YCHUH, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMHUYECKHE JIYYH, PAAUOAKTUBHOE U3TyYEHUE MPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAIMOAKTUBHBIX
U3IIyYCHHUI Ha OpraHU3M 4YeJIOBEKa), MPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7a4y B y4e€OHYIO, BBIICIATH CYIIECTBEHHbBIC
CBOMCTBA (MpU3HAKK) GU3UYECKUX SIBICHUN;

OTMUCHIBATh U3YUYCHHBIC CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUSI, UCTIOJIb3Ys (PU3UUYECKUE BEIUUYUHBI (CPEIHSSI 1 MTHOBEHHAS
CKOpOCTh Te€JIa IPM HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, MEePEMEIICHHE, MyTh, YIJIOBask CKOPOCTh, CUJIa TPEHHMS, CUJia
VOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOJHOTO TAJACHHS, BEC Tela, UMITYJIbC Tejla, UMITYJIbC CUJIbI, MEXaHHYeCcKas
paboTa W MOIIHOCTh, TMOTEHIMAIbHAS JHEPTUs TeJa, MOJHSATOrO0 HaJ TOBEPXHOCTHIO 3€MIIM, TMOTCHIMAJIbHAS SHEPTHS
CKATOM MPY>KUHBI, KHHETUYECKasi SHEPIUs, MOJIHAs MEXaHW4YecKasl SHEpPrus, Mepuoja U 4acToTa KojiecOaHW, IJTMHA BOJIHBI,
IPOMKOCTB 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MTOKAa3aTelb MPEIOMJICHUS CPE/Ibl), MPU OMUCAHUU MTPABUIILHO TPAKTOBATh
(U3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYWH, O0O3HAYCHHUS M EIUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (DU3MYECKYIO0 BEJIMYMHY C APYTUMH BEJIMYMHAMU, CTPOUTH TpadUKU HM3YyUYEHHBIX 3aBUCUMOCTEH
(hbU3NYSCKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA Tes, (PU3MYECKUE SIBJICHUS M IPOIECCHI, HUCIOJB3Yys 3aKOH COXPAHEHUs SHEPryu, 3aKOH
BCEMUPHOTO TATOTEHUS, MPHUHIIUIN CYIEPIIO3UIIMU CHUJI, MPUHIIUI OTHOCUTENbHOCTH ['anmuies, 3akoHbl HbloTOHA, 3aKkoH
COXpPaHEHUSI UMITYJIbCA, 3aKOHBl OTPAYKEHUSI U MPEIOMIICHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAcCCOBOIO YHUCEN
MpU SIIEPHBIX PEaKIMsX, NMPH STOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTU4YeCKOe
BBIPAXKEHUE;



OOBSCHATH (PU3UUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYyallUd MPAKTUKOOPHUEHTUPOBAHHOTO
XapakTepa: BBISBIATH MPUUUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHUX IIaroB C OMOpoil Ha 2—3
M3YYEHHBIX CBOMCTBA (DM3UUECKUX SIBICHUM, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

penaTh pacuéTHble 3aja4u (OMUparoIIecs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIINE
¢bu3nueckre BEIMUMHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3a/la4yM 3alHChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOUINE WUIIH
M30BITOYHBIC JaHHBIC, BHIOUpATh 3aKOHBI U (HOPMYIbI, HEOOXOTUMBIC ISl PEIICHUs, MPOBOAUTHh PAacUYEThl U OIECHUBATh
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAUCHHS (PU3HMUECKON BEJIMYUHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU TOMOIIM (PU3MYECKHX METOJI0B, HCIOJIb3Ysl OINUCAHUE
WCCJIEIOBAHMS, BBIACIATH IPOBEPSAEMOE MPEAIIOJIOKEHUE, OLICHUBATh NIPABWIIBHOCTD MOPSAKA IPOBEACHUS HCCIENOBaHU,
JIeN1aTh BbIBOJIbI, HUHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUI U OTIBITOB;

MPOBOJIUTH OMBITHI MO HAOIIOACHHUIO (PU3HYECKUX SBJICHUM WM (PU3MYECKUX CBOMCTB Ted (M3y4YE€HUE BTOPOIO 3aKOHA
HeloToHa, 3aKkOHa COXpaHEHHs] SHEPrUM, 3aBUCHMOCTb NEpHoAa KoJeOaHU MPYKMHHOIO MasTHHKA OT Macchl rpy3a H
KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT AMIUIUTYJbl MaJblX KoJIeOaHUH, MPSMOJMHENHOE paclpoCTpaHEHHE CBETa,
pasnokeHre Oenoro CBeTa B CIEKTP, U3yUYEHHE CBOMCTB M300paKE€HHS B IUIOCKOM 3€pKaje U CBOMCTB H300paKeHHs
IpeaMeTa B coOOMparouiel JIMH3€e, HaOJII0IeHHE CIUTOIIHBIX U JINHEWYAThIX CIIEKTPOB U3JIyUYEHHS): CAMOCTOSTEILHO COOMpATh
YCTaHOBKY M3 M30BITOUHOTO HaOOpa 000pyAOBaHUs, OMMCHIBATH XOJ1 ONBITA U €r0 PE3YNbTATHI, (POPMYIUPOBATH BHIBOIBI;
IPOBOAUTH NPHU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX H3MEPEHHM, ONpeaesnsis cpelHee 3HAUYEHUE H3MepsSeMO BETMYHHBI
(boxycHOe paccTostHEE cOOMparoIei JIMH3bI), 000CHOBBIBATH BEIOOP criocoOa u3MepeHus (M3MEepUTEIHLHOTO MprUbopa);
MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTEN (DU3UUECKUX BEIMYMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH
OT BPEMEHU MPU PABHOYCKOPEHHOM JABMKEHUU 0€3 HaualbHOM CKOPOCTH, MEPUOIa KOJIeOaHN MaTEMAaTUYECKOIO MasiTHUKA
OT JUIMHBI HUTH, 3aBUCHMOCTH yIja OTpPaXEHHWs CBeTa OT yIja MaJeHHs M yria NpeJIOMJIEHUS OT yria MaJeHHs):
IUIAHUPOBATh MCCIIE0BAaHUE, CAMOCTOSTEIBLHO COOUpaTh YCTAaHOBKY, (PUKCHUPOBATh PE3yibTAaThl MOJYYEHHONW 3aBUCUMOCTH
(bu3MueCKUX BEIMYMH B BHJI€ TAOIUI U TPaUKOB, €aTh BEIBOJIBI 110 pE3y/IbTaTaM UCCIIEIOBaHMUS;

MPOBOJIUTHh KOCBEHHBIE M3MEPEHMSI (PUBMYECKUX BEJIMYUH (CpEIHssE CKOPOCTh M YCKOpPEHHE Tejla MpPU PaBHOYCKOPEHHOM
JBWKEHUU, YCKOPEHHE CBOOOTHOTO MaJeHUs, KECTKOCTb MPYKUHBI, KOIPOUIMEHT TPEHUSI CKOJIbKEHHUS, MEXaHUYecKas
paboTa ¥ MOIIHOCTh, YAaCTOTa W NEPUOA KOJeOAHWH MaTEeMaTHYEeCKOro U NPYKMHHOTO MAasTHUKOB, ONTHYECKas CHiia
coOuparomen JHUH3bI, PaJUOaKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHUs, COOMpATh SKCHEPHUMEHTAIBHYIO YCTAaHOBKY H
BBIMIOJIHATh HM3MEPEHUs, Cleays MPEeAJIOKeHHOW HWHCTPYKUMHU, BBIYUCIATh 3HAYEHUE BEJIMYMHBI W aHAJIU3UPOBATh
MOJIYYE€HHBIE PE3YIbTAaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHNU;



coOI01aTh TIpaBUiIa TEXHUKHN 0€30MMaCHOCTH TIpH paboTe ¢ 1abopaTopHBIM 000PYTO0BAHHUEM;

pasnuyaTh OCHOBHBIC TMPU3HAKK HM3YyYEHHBIX (U3UYECKUX MOJCNICH: MarepuajabHas TOouyka, abCOMIOTHO TBEPIOE TeEJo,
TOYCUYHBI UICTOYHHK CBETA, JTyd, TOHKAs JIMH3A, IJITAHETapHas MOJIENIb aTOMa, HyKJIOHHAs! MOJIEIh aTOMHOTO SIpa;
XapaKTepU30BaTh MIPHUHIIUIIBI ICHCTBHUS U3yUYEHHBIX MPHUOOPOB U TEXHUIECKUX YCTPONCTB C OMOPO HAa UX OMUCAHUS (B TOM
YHUCIe: CHUJAOMETP, JATYMKH TIOJIOKCHHS, PACCTOSHUS W YCKOPEHHUs, pakeTa, JXOJOT, OYKH, MEPHUCKOI, (oToammapar,
ONITHYECKHE CBETOBOJBI, CIEKTPOCKOI, T03WMETp, KaMepa BuibCOHa), MCMOIB3ys 3HAHHWS O CBOWCTBAX (HU3UUICCKUX
SIBIICHUH ¥ HEOOXO0IMMBbIe (PH3UYECKHE 3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl M CXEMAaTUYHBIE PHUCYHKH H3YYCHHBIX TEXHUYECKHX YCTPOMHCTB, H3MEPHUTEIBHBIX MPUOOPOB H
TEXHOJIOTMYECKUX TPOIECCOB IMPU pEHICHUH YYeOHO-TIPAKTUYECKUX 3a/ad, ONTHYECKHUE CXEMbl JUIsl TOCTPOEHUs
M300paKEHUM B TJIOCKOM 3€pKajie U COOUparoIieit JIMH3E,

MPUBOANTHh TMPUMEPHI (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPAKTUICCKOTO HCIOJb30BaHUS (U3MUECCKUX 3HAHUHN B
MOBCETHEBHOM >KM3HU ISl oOecrieueHusi 0€30MacHOCTU MPpHU OOpallleHuH ¢ MpUOOpaMu U TEXHUYECKHUMHU YCTPOMCTBaMHU,
COXpaHEHUS 3/I0POBbsI U COOIIOACHHS HOPM DKOJIOTHYECKOTO TTOBEJCHUS B OKPY KaIOIIEH Cpejie;

OCYIIIECTBJIATh TOUCK MH(OpMaImu (HU3NIECKOTO cojepkanus B MHTepHETe, caMOCTOSATENRHO (POPMYyIHUPYsI TOMCKOBBIHA
3ampoc, HAXOJWTh IyTH OMNPEACNICHUS IOCTOBEPHOCTH IOTYYEHHOW HWH(pOpMAnuyd Ha OCHOBE HMMEIONIUXCS 3HAHUW M
JIOTIOJTHUTEIIBHBIX ICTOYHUKOB;

UCIIOJIb30BaTh TIPH BBIMOJHEHUU YUYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (DU3UYECKOTO COAEpKaHUS,
CIIpaBOYHBIE MaTepualbl, pecypchl cetu WHTepHeT, BianeTh MpuEéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3OBaHUS
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC THUCHMCHHBIE W YCTHBIC COOOIICHHMS Ha OCHOBE HWH(OPMAIIMM W3 HECKOJBKHX HCTOYHHUKOB
(U3UYECKOTO CoNIep KaHus, MyOIMYHO MPEACTABISITh PE3yIbTaThl MPOEKTHON WM HCCIIEOBATEIBCKON JACSITEIBHOCTH, TIPH
ATOM TPaMOTHO UCIOJIb30BAaTh W3YYEHHBIN MOHSATUWHBIN ammapaT W3y4aeMoro pasjeia (U3UKH U COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTALINEH ¢ YUETOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUPa
bu6nuoreka [IOK
11 dusiika - HayKka o MpHpoze 2 https://m.eds00.ru/7f416194
bubnnoreka IIOK
12 PHIHYECKAC BETHHMHbI 2 . https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. IlepBoHavyaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nuoreka [IOK
21 Crpoeine peliecTsa . https://m.edso0.ru/7f416194
99 JIBr>keHre U B3aUMOJICHCTBUE YaCTHI] 5 1 bubmmorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
bubmmoreka [IOK
2.3 A 2
TPETATHEIE COCTOAMHA BemEcTa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
bu6nuoreka [IOK
3.1 Mexarmtcckoe ABIkeHHE 3 https://m.edso0.ru/7f416194
bu6nuoreka [IOK
3.2 u 4 1
HEPHITL, MAcca, TUIOTHOCTE https://m.edso00.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bu6nuoreka [IOK
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https://m.edsoo0.ru/7f416194

Uroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. Ilepenaya naBineHus TBEpAbLIMU 3 bubnmnoreka HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo0.ru/7f416194
bu6nmoreka [IOK
42 HlaBierne KiAKoCTh > https://m.eds00.ru/7f416194
bu6nuoreka [IOK
43 ATvocheproe apnerme 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnmnoreka HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubmuorexa [JOK
>1 Pabora u MowsoCT® 3 . https://m.eds00.ru/7f416194
bu6nuoreka [IOK
52 Hpocthie MEXaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmoteka [IOK
: M 4 1
>3 CRATHECKat SHepri https://m.edsoo.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12
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8 KVIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumMeHnoBanue pa3aesioB H TeM nuppoBLIe
Ne n/n P Kontpoabnbsie IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBble siBJIeHUSA
bu6nuoreka [IOK
1.1 % 7
CTpoeHHe H CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
12 Ternospie mporieccer 21 1 S https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MArHUTHBIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella 7 1 bubmuorexa [HOK
' U UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
2.2 IT i i 2 1 7
OCTOSIHHBIN 3JIEKTPUUECKUI TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2. M 1 1.
3 ATHHTHBIC ABJCHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
24 DIEKTPOMATHHTHAS MHIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 14.5
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9 KVIACC

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

KoanuyecTBo yacos DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB U TeM nudpoBbie
Ne n/m P Kontpoannbie IIpakruueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJIeHUS
11 MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.2 B i 2 1
SanMoeHcTBIE Tei 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHEHHIA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjed0aHusi M BOJHbI
bubnuorexa [JOK
2.1 M 0 7 3
CXAHHHCCIIE ROJChaHHA https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
2.2 M .3 8 1 3
CRAHHICCKHE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHoE MoJie U YJIeKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 2 bubmuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3znen 4. CBeToBbI€ SIBJICHHSI
bu6nuoreka [IOK
4.1 2
3AKOHEI pACTIPOCTPAHEHIT CBET 6 https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI B OoITHYECKHEe TPUOOPHI 6 3 Bubmmorexa [IOK
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Bbubnuoteka LIOK

4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazueny 15
Pa3gen 5. KBanToBble iBJICHUSA
bu6nuoreka [IOK
51 Hcnyckanue u MorioneHue CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6nuoreka [IOK
52 (-TpoeHie ATOMHOTO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
>3 Anepibie peakiuin ! 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pa3nea 6. [loBTopuTte1bHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpEeHME U 006001IEHUE COACPHKAHMS 9 2 bubnuotexa [HOK
' Kypca gusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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













		G3.Ctp@tatar.ru +7(843)-424-70-53
	2023-10-02T07:52:01+0300
	МБОУ "Гимназия № 3"
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГИМНАЗИЯ № 3" ЧИСТОПОЛЬСКОГО МУНИЦИПАЛЬНОГО РАЙОНА РЕСПУБЛИКИ ТАТАРСТАН
	Подпись документа




