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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTaBJICHA Ha OCHOBE
MOJIOKEHHUH U TpeOOBaHMI K pe3ysibTaTaM OCBOSHHS Ha 0a30BOM YpOBHE OCHOBHOM 00pa3oBaTeNbHON
nporpammsl, npeacrasieHHbix B @I'OC OO0, a takxke ¢ yu€toM ¢enepaibHOi pabodeil mporpaMmbl
Bocniutanus v KoHuenmuu npenonaBanus yaeoHoro npeamera «Dusnkay.

Copnepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH OOYyYalOIIMXCS W OPraHH3alHi0 M3y4eHUs (PHU3UKK Ha JesATeIbHOCTHOW OcHOBe. B
nporpaMMe 1o (U3HMKe YUUTHIBAIOTCS BO3MOYKHOCTU y4e€OHOTO MpeaMeTa B peajau3aluuu TpeOoBaHUN
OI'OC OO0 K miIaHUPYEMBIM JMYHOCTHBIM M METAIllpeIMETHBIM pe3yiabTaTaM OOY4YEeHHs, a TaKke
MEXIPEIMETHBIE CBSA3U €CTECTBEHHO-HAYYHBIX Y4E€OHBIX NMPEAMETOB HAa YPOBHE OCHOBHOTO OOIEro
o0pazoBaHwUsl.

[IporpaMma mno ¢u3MKe ycTaHaBIMBAe€T pacHpeesieHne y4yeOHOro marepuasia Mo rojaaM
oOyueHus (o Kjaccam), mpejyiaraeT IpUMEpPHYI0 MOCIeI0BaTeIbHOCTh U3YUEHUS TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHsI IPEJAMETHOTO COJEpkKaHUS U yu€Te BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IENbIO OKAa3aHUS METOJAMYECKOM MOMOIIU YUYUTENO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

O®u3rka SBISETCS CUCTEMOOOPA3YIOIIMM JUIl €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOILIECCOB W SBJICHUI, HM3y4aeMbIX XUMUEH,
OuwoJsoruel, acTpoHOMuelW W (QuU3HUECKOW Treorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, IPEeJOCTaBiIAeT HanboJee sicHple 00pa3ibl MPUMEHEHUSI HAYYHOTO METOJa MO3HaHMS,
TO €CTh CIIOCO0A MOJyYE€HUS TOCTOBEPHBIX 3HAHUH O MHpE.

Onna u3 TIaBHBIX 337a4 (GU3HYECKOTO 00pa30BaHMs B CTPYKType 00I1Iero oopa3oBaHusi COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH U MHTEpeca K Hayke y 0OyJaromuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE HpEANoJiaraeT  OBJAJCHHE  CIEIYIOLIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YyIOLIMMH €CTECTBEHHO-HAYYHYIO I'PAaMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUMBATh U IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBaHMS;

® UHTEPHPETHPOBATh JAaHHbIE W MCIOJIB30BaThb HAy4HbIE JOKa3aTeIbCTBA JUIs
II0JIy4EeHHUs1 BBIBOJIOB.

Ilenn wu3yyeHus ¢QuU3MKM Ha YpPOBHE OCHOBHOIO 0O0LIero o0Opa3oBaHMs OIpENeNeHbl B
Konnenuuu npenoxaBanus ydyeOHoro mnpeamera «@Pu3uka» B 00pa30BaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®epepauuu, pealu3ylOIUX  OCHOBHbIE  00Ie00pa3oBaTeNbHbIE  IPOTrPAMMBI,
yrBepxka€HHOW pemeHueM Kosernn MunucreperBa npocsemenus Poccuiickoin  ®denepanmun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).

Hean usyvyenus Ppu3nKu:

e npuoOpeTeHHe MHTepeca M CTPEMJICHUs OOy4aroIlMXcs K HAydYHOMY HM3YYEHHUIO IPUPOIH,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE MpPEJCTAaBICHUH O HAaydyHOM MeEToJe TMO3HaHMA U  (OpPMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupOBaHME HAYYHOTO MHMPOBO33PEHHsS KakK pe3ylbTaTa HM3y4eHHsS OCHOB CTPOEHUS
MaTepuH U (yHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

e (opMupoBaHHE NPEACTABICHUN O pOJIM (PU3MKH Ul Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTH;



pa3BUTHE TPEACTABICHUH O BO3MOXKHBIX cepax Oyaymedl npodeccnoHaTbHON
NEATEIbHOCTH, CBA3aHHOW C (PM3MKOW, MOJIrOTOBKAa K JajbHEHImIeMy OOy4eHHIO B 3TOM
HaIlpaBJICHUH.

JlocTkeHne 3TUX Ieeil mporpaMMel 1Mo (U3KMKEe Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
obecrnieunBacTCs PEIICHUEM CIICTYIONIUX 3a1a4:

npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
MEKTPUICCKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHne yMEHUI ONHUCHIBaTh M OOBSICHATH (PU3MUECKUE SBICHHUS C MCIOJIb30BaHUEM
MOJIYYCHHBIX 3HAHUI;

OCBOEHHE METOIOB PEUICHHUSI MPOCTEHIINX PACYETHBIX 3aay C UCIOJIB30BAaHUEM (PU3NIECKUX
MO/IeJIel, TBOPUECKUX M NMPAKTHKO-OPHEHTHPOBAHHBIX 33134,

pa3BUTHE YMEHUH HAONIONATh MPUPOIHBIC SIBICHUS W BBITIOJIHATH OTBITHI, JJAOOPAaTOPHBIE
paboTBl W OKCHEPUMEHTAJbHBIE WCCICIOBAHUS C HWCIOJIB30BAHUEM HW3MEPUTEIBHBIX
11002 (5]0):

ocBoeHHe TpUEMOB paboTel ¢ wuHpopManmerd (UINIECKOTO COACp)KAHUS, BKIIOYAS
WH(POPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3HMKH, aHAIH3 M KPUTHUIECKOE OLICHHBAHHE
nHpopmanuy;

3HAKOMCTBO €O c(epamu MpodeCCHOHATHHOU NEATEIHHOCTH, CBSI3aHHBIMU C (DU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHHUSX (PU3MUECKON HAYKH.

Ha n3ydyenue ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacos (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heenio).

[Ipemymaraemerit B mporpamMme 1o (u3MKe TMepevyeHb Ja0OPaTOPHBIX PadOT U OIBITOB HOCUT
PEKOMEHIATENbHBII XapaKTep, YIUTEIb JIeIaeT BEIOOp MPOBEICHUS JIAO0PAaTOPHBIX paObOT U OTBITOB C
yu€TOM HMHIUBUAYAIbHBIX OCOOCHHOCTEH OOYydJaromIMXcs, CIHCKAa SKCIIEPHUMEHTAIBHBIX 3aJaHuH,
npeJylaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka 1 e€ posib B NO3HAHUM OKPY’KAIOIEro MUpa.

®usuka — Hayka o mnpupoje. fBieHus npuponpl. Pu3NUECKUE SBICHHS: MEXaHUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuyuHbL. M3mepenwe Qusmueckux BenuuuH. Du3HUYECKHE TPUOOPHI.
[TorpemHocTs U3MepeHnd. MexayHapoIHas CUCTEMA €IMHMULI.

Kak ¢usuka u npyrue ecTecTBEHHbIE HayKH M3Y4alOT MPHPOIy. EcTecTBEHHO-HAyYHBIH METO
MO3HaHUA: HaOJIOAEHHE, MOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIJIBUKEHUE THIOTE3, SKCIIEPUMEHT IIO
MPOBEpPKE THUIOTE3, OOBACHEHHE HaOmogaemMoro spieHus. OnucaHue (U3UYECKUX SIBICHUM C
ITOMOIIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, AIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. Ouznyeckne NPHOOPHI W MpOIenypa MPSMBIX H3MEPEHHH aHaJOrOBBIM H IM(POBBHIM

prudopoM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTosHUI.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenne Temmeparypel MNP IOMOIIM JKHUAKOCTHOTO TEPMOMETpa M JaT4yHKa

TEMIIEPATYPHI.

6. IlpoBeneHue wHcclneqOBaHUS 1O MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJIETA IIApHKa,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Paznen 2. [lepBoHayaibHbIe CBECHUS 0 CTPOCHUU BelllecTBA.

CTpOGHI/Ie BCIICCTBA: AaTOMbI U MOJICKYJIbI, UX pa3MEpPEI. OHBITI)I, AOKa3bIBAIOMIUE JUCKPETHOC
CTPOCHHC BCUICCTBA.

orwnE

JIBukeHue dactul BemecTBa. CBs3b CKOPOCTM JIBIDKEHHS 4YAaCTHI[ C TEMIEpaTypoil.
bpoynoBckoe nBuxenue, auddysus. BsaumoneiicTBue wyacTull BeIIECTBA: NPUTHKEHHUE U
OTTaJIKUBaHUE.

ArperaTHble COCTOSIHUSA BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPIBIX (KPUCTATUINYECKUX)
Ten. B3auMocBs3p MexAy CBOWCTBAaMH BEIIECTB B pAa3HBIX arperatHbIX COCTOSIHHSIX M HX
aTOMHO-MOJIEKYJISIPHBIM CTpoeHrneM. OcoOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. HaGmionenue 6pOyHOBCKOTO ABMKEHUS.

2. HabGmonenue nuddysun.

3. HaOmromenue sBIEeHUN, OOBSICHSIOMUXCS MNPUTHKEHHEM WM OTTAJKUBAHUEM YacCTHIL

BEIIECTBA.

Jlabopamopuwvie pabomot u onvimeol.

1. Onenka quaMerpa aToMa METOI0M PsIOB (C UCTIONIb30BaHUEM (hoToTpadmii).

2. OmbITHI 10 HAOTIOACHHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThI 0 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPHUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.

Mexannyeckoe ABUKeHHE. PaBHOMepHOEe U HepaBHOMepHoe naBmkeHue. Ckopoctb. CpemHsis
CKOPOCTH TPH HEPABHOMEPHOM JIBIDKEHUU. Pacuér myTH ¥ BpeMEHU ABM)KCHUS.



SIBnenue uHepuuu. 3akOH MHEpLUMU. B3aumoaeiicTBue Tesl Kak MpUYMHA U3MEHEHUsI CKOPOCTH
IBUOKEHUsT Ten. Macca kak Mepa uHepTHOCTH Tena. IlnoTHocTs BemiecTBa. CBSI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €JUHUIE 00BEMA BEIIECTBA.

Cuna kak xapakrepucThKa B3aumojeiicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIbI C MOMOIIBIO TUHAMOMETpa. SIBieHME TAroTeHUs M cuia TspkecTd. Cuia TSHKECTH Ha JPYrux
mwaHerax. Bec Tena. Hesecomocts. CroxeHue cujl, HAIpaBJIEHHBIX 10 OJHOM MpPSAMOH.
PaBnopeiictByromas cuil. Cuna tpeHus. TpeHue cKojabXeHUs U TpeHUe MoKos. TpeHue B MpUpoje U
TEXHHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.

N3mepenune ckopocTy NpsSMOJIMHENHOTO IBUKECHHMS.
Habntonenue siBjaeHMs! HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEIL.

o0k wbdE

CrnoxeHue CuI, HalpaBJIEHHBIX 10 OJTHOM TIPSIMOM.

Jlabopamopnwie padbomel u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO [BIKCHMs (IIapuKa B IKUIKOCTH, MOJETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK Jlajee).

2. OmpeneneHne CpeAHEH CKOPOCTH CKOJIBKEHHs Opycka WIM IIapuKa MO HAKIOHHOM
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnpIThl, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTh pacTsDKeHHUS (nedopMmarii) TPYKUHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmnbITel, JEMOHCTPUPYIOLIME 3aBHUCHUMOCTh CHJIBI TPEHHSI CKOJBKEHHUS OT Beca Tela u
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenne. CrnocoObl YMEHBIICHUS] W YBEIMYCHHS naBieHUs. [laBmeHue rasza. 3aBHCHMOCTH
JaBJIeHUs raza ot oOb&ma, TemmepaTypbl. [lepenaya maBneHusi TBEPABIMU TENAMHU, KHUAKOCTIMU U
razamu. 3akoH [lackans. [ITHeBMaTnyeckre MalHbl. 3aBUCUMOCTD JIaBJICHUS KUJKOCTU OT TITyOUHBI.
I'unpocratuyeckuii mapanoke. CooOmiaromuecs cocyabl. [ napaBnuyeckie MEXaHU3MBbI.

Atmocdepa 3emnu u armochepHoe gaBienue. [[puuunbl cynecTBOBaHUS BO3AYIIHON 000I0UKH
3emmn. OnbiT Toppuuennu. M3mepeHue arMochepHOTO JaBieHHSA. 3aBUCHMOCTh aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! amnst uaMepeHust arMochepHOTO AaBIICHUS.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BriTankuBaromias (apxumenoBa) cuia.
3akoH Apxumena. [TnaBanue ten. BozgyxormaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus KUIKOCTBIO U Fa30M.

Coobmaromumecs: Cocypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aelicTBUsS aTMOC(EPHOTO TaBICHUS.

3aBUCHMOCTh BBITAIKUBAIOIIECH CHIIBI OT 00BEMa MOTPYKEHHOW YacTH Teia M IUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miuaBaHus TeN: IJIaBaHWE WM MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOILIEHMS
IJIOTHOCTEN TeJa U KUJKOCTH.

ok wnPE

© ~



Jlabopamopusie pabomot u onvimeol.

1. HccnenoBanue 3aBUCUMOCTHU Beca Telia B BOJE OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
Tena.

2. OmpeneneHue BHITATKUBAIOIICH CHIIBL, JCUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B KHUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTU BBITAJIKUBAIONICH CHIIBI, IEHCTBYIOMICH HA TEJO B KUIKOCTH, OT
MAacCChI Tea.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIEH CHIIbL, IEHCTBYIOLIEH Ha TEJO B
KHUJIKOCTH, OT 00bEMa MOTPY)KEHHOH B KHUIKOCTH YaCTH TEJa U OT IUIOTHOCTHU >KHUKOCTH.

5. KoncrpyupoBaHue apeomeTpa WJIM KOHCTPYUPOBAaHUE JIOJKM U OIpelesieHue e€

rpy30I10AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[IpocThie MeXxaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb. lIpaBuio paBHOBecusl pblyara.
[Ipumenenne npaBuiaa paBHOBecUsl pblyara K 0J0Ky. «3o0soToe npaBuio» mexaHuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noteHuumanbHas sHeprus. [IpeBpariennue onHoro suaa
MEXaHUYECKON PHEPTUH B IPYroil. 3aKOH COXPAHEHHUsI SJHEPTUU B MEXAHMKE.

Hemoncmpayuu.

1. TIpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Omnpenenenuie paboThI CHIIbI TPEHUS IPH PABHOMEPHOM JBMKEHUHU TeJa 10 TOPU30HTAIbHON

MTOBEPXHOCTH.

2. HccnemoBaHue yCIOBUI paBHOBECHS phlyara.
N3amepenne KIIJl HakIIOHHOM IJIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHCHUS MEXaHHUYECKOW SHEPTHH.

W

8 KVIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO--KMHETUYECKOM TEOpPUM CTPOEHHUA BeliecTBa. Macca u
pasMepbl  aTOMOB M MoJyieKyd.  OnbIThl,  MOJATBEP)KIAIOIIME  OCHOBHBIC  IOJIOKECHHS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, XKUIKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucramimdeckue u
amopdubie Tena. OObsICHEHHWE CBOMCTB Tra3oB, JKUJIKOCTCH M TBEPIBIX TEJNI HAa OCHOBE TOJIOKCHHMA
MOJIEKYJIIPHO--KUHETUUECKOU Teopr. CMauyuBaHue U KallWUISIpHbIE ABJICHUS. TemioBoe pacuupeHue
H C)KaTHe.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIIOBOTO ABMXKEHUS YacTUL. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: TeIulonepenadya u coBepiieHue padotel. Buisl
TEIUIONEPeIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHUE.

KonmnuecTtBo TeminoTel. YAenbHas TEINIOEMKOCTh BEIIECTBA. 1€IUIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemjoBoro Oamanca. [lnaBieHue W oOTBepAeBaHHE KPHUCTATUIMUECKUX
BEIECTB. YAenbHas TeroTa miaBieHus. [lapooOpazoBanue u koHaeHcanus. Mcmapenue. Kunenue.
VYaenpHas TeruioTa mnapooOpa3oBaHMs. 3aBHCHUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMochepHOro
JIaBJICHHSL.

Bnaxxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHas TEMJI0Ta CrOPaHUSL.



[Tpunnuns! padoter TemnoBeix Apurateneii KI1/{ reruioBoro neurarens. TemnoBble ABUraTeIn U
3alUTa OKPYKAKOLIEH CPebl.
3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUN B TEIUIOBBIX IIPOLECCAX.

emoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMXKEHUSI.

2. Hab6mronenue nuddys3un.

3. HabOnronenwue siBIICHUH CMauMBaHUS U KalTWJUIIPHBIX SIBICHUU.

4. HalnrogeHue TEIIoBOro pacIupeHust Tell.

5. VI3MeHeHue naBleHUS ra3a Mpu U3MEHEHUH 00bEMA M HarpEBaHUN WITH OXJTAKICHHH.

6. IlpaBuna u3MEpEeHUS TEMIIEPATYPHI.

7. Bunel Teruonepeaayu.

8. OxuakJaeHue MPU COBEPIIICHUH PAOOTHI.

9. HarpeBanue mpu COBEpIICHUN PAOOTH BHEITHUMH CHIIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHBIX BEIIECTB.

11. HabmroieHre KUTIEHUS.

12. HaGnroieHre OCTOSTHCTBA TEMITEpaTypPhl TIPH TIIABJICHUH.

13. Mopaenu TeIUIoBbIX IBUTaTENIEH.

Jlabopamopnwie pabomel u onvimel.

1. OnwIThl IO OOHAPYKEHUIO IEHCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.

2. OTmBITHI IO BRIPAIIUBAHUIO KPUCTAJIJIOB MIOBAPSHHOM COJIM MJTU caxapa.

3. OmBITHI 10 HAOFOICHUIO TEIUIOBOTO PACIITUPEHUS Ta30B, KHUIKOCTEH M TBEPIBIX TEI.

4. Ornpenenenne NaBICHUs BO3ayXa B OAJJIOHE IIMPHUIIA.

5. OmnbIThL, AEMOHCTPUPYIOUINE 3aBUCUMOCTD JIaBJICHHUS BO3/yXa OT €ero 00béMa M HarpeBaHus
WM OXJIAXKICHUS.

6. IlpoBepka THHOTE3bl JIMHEHMHOW 3aBUCUMOCTH JUIMHBI  CTOJIOMKAa JKHUIKOCTH B
TEPMOMETPHUUECKOM TpyOKe OT TeMIIepaTyphbl.

7. HaOmronenue u3MeHeHHs] BHYTPEHHEH SHEPTHH Tejla B pe3yibTare TeIulonepeaayu 1 padoThl
BHEIITHUX CHUJL.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJIOIHOM U rOpsiuei BOAbI.

9. OmnpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPHU TEIUNIOOOMEHE C HarpeTbhiM
METaJUTNYECKUM IIIMHAPOM.

10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpouecca UCapeHUs.

12. OnpeneneHre OTHOCUTEIHHON BIQXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHOM TEIIOTHI IIABICHUS JIbAA.

Paznea 7. DiiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

DnekTpuzaiusa Tel. [[Ba poja sieKkTpuuYecKux 3apsaoB. B3auMogelcTBUe 3apsiKEHHBIX TeEl.
3akon KynoHa (3aBUCHMOCTb CHJIBI B3aUMOJEWCTBUS 3apsDKEHHBIX TEl OT BEJIUYUHBI 3apsAoB U
PACCTOSIHUS MEXIY TeJIaMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTh 3nekTpudeckoro mnois. IlpuHuun cynepno3unmu
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DJIEMEHTAPHBIN 3ieKTpuueckuil 3apsa. CTpoeHue aTtoma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS FIEKTPUUECKOTO 3aps/ia.

DNEeKTPUYECKUN TOK. Y CIIOBHUSA CYILIECTBOBAHUS ANEKTPUUECKOTO TOKA. MICTOUHMKHM MOCTOSTHHOTO
ToKa. [IefCTBHS ANEKTPUYECKOTo TOKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE). DIIEKTPUYECKHI TOK B
JKUJIKOCTSIX M ra3ax.



Onexrpuueckas nenb. Cuna Toka. Diekrpudyeckoe HanpspkeHue. ColnpoTUBIIEHUE MPOBOIHUKA.
VnenbHoe comnpoTuBieHHE BemiecTBa. 3akoH Owma s ywyactka uenu. [locnepoBarenbHoe u
napajuieJIbHOE COCIMHEHUE MPOBOIHUKOB.

PaboTa M MOIIHOCTH 3JE€KTpHUUECKOro Toka. 3akoH JDxoyns—JleHma. DnekTpuyeckue Lenu u
MOTPEOUTENN NEKTPUIECKO dHeprun B ObITYy. KOpoTKOE 3aMbIKaHUeE.

[TocrosiHHpIE MarHuThbl. B3auMOJEHCTBUME TOCTOSIHHBIX MAarHUTOB. MaruutHoe moJe.
MarnuTtHoe moJsie 3eMJIM U €ro 3HAadeHue A KU3HH Ha 3emiie. OnwiT Dpcrena. MarauTHoe mosie
ANEKTPUYECKOTO ToKa. [[puMeHeHHne >IeKTpPOMAarHuTOB B TeXHHKE. [leficTBME MAarHUTHOTO MOJS Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBHUTATEINIb MOCTOSIHHOTO TOKa. MCIonb30BaHME AJIEKTPOJIBUTATENCH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apanes.  SBneHwe  dnekTpoMarHuTHoOM — mHAykuuu.  IlpaBunmo  Jlenuma.
OnektporeHeparop. CrnocoObl TOJy4eHUS  DJICKTPUYECKOM  SHEPrHuHM.  DJIEKTPOCTAHIIMU  Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DneKkTpu3aIus Tedl.
JIBa poJia AIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DneKTpocTaTU4YeCcKas HHIYKIHUS.
3aK0H COXpaHEHUS AMEKTPUIECCKUX 3apsI/IOB.
[TpoBOAHMKY W AWDITIEKTPUKH.
MoenupoBaH€E CUIIOBBIX JJUHHUM 3JIEKTPUUYECKOTO TOJIS.
HcTouHMKH MOCTOSTHHOTO TOKA.
JlericTBUA 3IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUN TOK B KHUJIKOCTH.
. I"'a30BBIi1 pa3ps.
. U3mMepeHue cuiibl TOKa aMInepMeTpoM.
. I3MepeHnue 31eKTpruuecKoro HanpsKeHUs! BOJIbTMETPOM.
. PeocTtaT u Mara3uH conpoTHUBIICHUIA.
. B3aumoieficTBie MOCTOSIHHBIX MarHUTOB.
. MonenrpoBaHue HEBO3MOKHOCTH pa3/IeiICHUs TIOJIFOCOB MarHUTA.
. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.
. OneIT Dpcrena.
. MaraurtHoe nose Toka. JJIeKTPOMarHur.
. JleiicTBre MarHUTHOTO TIOJISl HA POBOIHUK C TOKOM.
. DIEeKTpoIBUTaTENlb TOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS AJIEKTPOMArHUTHOM WHIYKIINU.
. OnbiTel Dapajes.
. 3aBUCUMOCTb HalpaBlIeHUS! HHAYKIIHOHHOTO TOKa OT YCJIIOBUN €ro BOZHUKHOBEHHSI.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopuwvie pabomot u onvimol.
OnbIThI MO HAOTIOACHUIO SJCKTPU3AINH T€T HHIYKIIUEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue AeCTBUSA ANEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUAJIEKTPUKH.
COopka u mpoBepKa padOThI IEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.
W3mepeHue u peryaupoBaHue CUIIbl TOKA.
N3mepenue u peryaupoBaHue HapsHKEHUS.
HccnegoBanue 3aBUCHMOCTH CHUJIBI TOKA, WUIYLIETO YEPE3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa U HANPsHKEHUS Ha Pe3UCTOpeE.
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7. OmnbIThl, 1EMOHCTPUPYIOIIHNE 3aBUCUMOCTb IEKTPUUECKOIO COIIPOTUBIIEHHS IIPOBOJIHUKA OT
€ro JJIMHBI, IUIOIIA/IU TIONIEPEYHOTO CEUEHUS U MaTepHaa.

8. IIpoBepka mpaBuja CIIOKEHUS HANPSHKCHUN IMPHU TOCIEJOBATEILHOM COCIUHEHUU JBYX
PE3UCTOPOB.

9. Ilposepka npaBuia Ajsl CHIIBI TOKA NIPY IapauIeIbHOM COCIMHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UAYILIETO YePE3 PE3UCTOP.

11. OnpeneneHre MOLUTHOCTH 3JIEKTPUUECKOI0 TOKA, BBIAEISEMOI Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIaMIIOUKY, OT HANPSHKSHUS Ha HEH.

13. Onpenenenne KIIJI narpeBatens.

14. VccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. M3yueHrie MarHUTHOTO TOJIS IIOCTOSTHHBIX MarHUTOB NIPU X OOBEMHEHUH U Pa3/ICIICHUN.

16. UccnenoBanue qecTBUS DIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCHMOCTbH CHJIBI B3aHUMOJICHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKa U HaIllpaBJICHUS TOKA B KaTYyIIIKE.

18. N3yueHne neiicTBUSI MAarHUTHOTO TOJISI HA TPOBOTHHUK C TOKOM.

19. KoHcTpynpoBaHue 1 H3y4eHNE paOOTHI AIEKTPOIBUTATES.

20. Usmepenne KI1/ anexkTpoaBuraTenbHON YCTaHOBKH.

21. OnBITEI TIO WCCIIEAOBAHUIO SIBIICHHUS OJCKTPOMATHUTHOW WHIYKIIUHM: HWCCIIEOBaHUE
W3MEHEHUI 3HaYEHUS U HaIlPaBJICHUsI HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJICHUS.

Mexannueckoe JaBmkeHue. MarepuanbHas Touka. Cuctema otTcuéra. OTHOCHUTENBHOCTH
MEXaHMYECKOro  JBWXeHHus. PaBHOMepHOe  mpsMOJIMHEWHOEe  JBMXeHue. HepaBHOomepHOE
MpsAMOIMHENHOE BH)KeHHE. CpeHsIss U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JBUKEHUU.

VYckopenue. PaBHOyckopeHHOE mpsMonuHelHoe nBrkeHue. CBoOomHOEe maneHue. OTBITHI
lanunes.

PaBHOMepHOE nBMKEHHE 110 OKpYXHOCTH. [lepuon u yactora obpamienus. Jluneitnast u yrinosas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH Hrprotona. Bropoit 3akon Hsetorona. Tpermii 3akoH Hbrorona. IlpuHumn
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHUs: CHJIa TPEHHUS CKOJIBKEHHUS, CUjla TPEHUS IMOKOS,
JIpYTrue BUIbl TPEHUSL.

Cuna TsHKecTd M 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOpeHHEe CBOOOTHOro majeHus. JIBmkeHue
rmaHeT Bokpyr Connua. IlepBast kocMuueckast ckopoctb. HeBecoMOCTh U nieperpy3Ku.

PaBHOBecue MarepuanbHOW TOUkH. AOconoTHO TBEpHoe Teno. PaBHOBecue TBEpPAOro Tena c
3aKpEIJIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TsikecTH.

Nmnynsc Ttenma. M3meHenue wumnynbca. MMmynbc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE NBMXKEHUE.

Mexannyeckasi paboTa ¥ MOIIHOCTh. PaboTa cuil TSKeCTH, ynpyroctu, TpeHus. CBs3b SHEPTUH
u pabotel. [loTeHnmanbHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. lloTeHiuanbHas
SHeprusi cxkatoil npyxusHbl. KuHernueckas sHeprus. Teopema O KHHETHYECKOW HHEPTrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Jemoncmpayuu.

1. HalGmroneHne MeXaHUYEeCKOTO JBIKEHUS TeJla OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTed M TPACKTOPUI JBMKEHHUS OJHOTO U TOTO K€ Tela OTHOCUTEIHLHO Pa3HBIX

TEJI OTCYETA.
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N3mepenune ckopocTy U yCKOPEHUS IPSIMOJIMHENHOTO JIBHKEHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBUKCHMS.

HaGumtoneHue IBMKEHHS Tella [0 OKPYKHOCTH.

Habnronenne MexaHW4YeCKUX SBJICHHUM, TPOUCXOIINX B cucTeMe oTcuéra «Tenexkay npu
e paBHOMEPHOM U YCKOPEHHOM JBHXEHHH OTHOCUTENILHO KaOMHETa (PU3UKH.

3aBHCHMOCTb YCKOPEHUS TeJla OT MaccChl Teja U JACHCTBYIOIIEH Ha HETO CHJIBL

HaOnroneHnue paBeHCTBa CUII IIPU B3aUMOJECHCTBUY TEJ.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBUKCHUM.

. [lepenava nmmynsca npyu B3aMMOIECHCTBUH TEII.

. IlpeoOpaszoBanus SHEPTUH MTPH B3aUMOJICHCTBUHU TEJ.

. CoxpaHeHue UMITyJIbca IIPU HEYIPYTOM B3aUMOJIEHCTBUH.

. CoxpaHeHune uMmynbca Mpyu a0COJIIOTHO YIPYTOM B3aUMOJEHCTBUH.

. Habnmoienue peakTHBHOTO JBUKEHHUS.

. CoxpaHeHre MEXaHMYECKON YHEPTHUH NPU CBOOOTHOM IaICHUHU.

. CoxpaHeHre MeXaHMYECKON SHEPTUH MPU IBWKEHUH TeJa MO JIEHCTBUEM MPYKUHBI.

Jlabopamopnwie padbomel u onvimel.

1.
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10.

11.

KoncTpynpoBanue Tpakrta A pa3roHa U JAJTbHEHIIEr0 paBHOMEPHOTO JABMKECHHS IIapuKa
MU TCJIICXKKHU.

Omnpenenenrue cpeaHed CKOPOCTH CKOJBKEHHUS Opycka WM JBWOKEHHs IIapuKa 110
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenve YCKOpPEHMsI Tejla TpPU PABHOYCKOPEHHOM JIBWKEHUM IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM JIBUXKEHUHU 0e3
HayaJIbHOM CKOPOCTH.

IIpoBepka rumoTessl: €ciau MPU PABHOYCKOPEHHOM IBHMKEHUM 0€3 HadalbHOW CKOPOCTH
IIyTH OTHOCSTCA KaK psiJi HEYETHBIX YMCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXKEHHUS OT CHJIbI HOPMAJIbHOTO 1aBJICHMUS.
Omnpenenenne ko3 duiuenTa TpeHus: CKOIbKEHHUS.

Omnpenenenne )XECTKOCTU IPYKHUHBI.

Omnpeaenenne paboThl CUIIbI TPEHUS P PABHOMEPHOM JIBXKEHUH TeJla 10 TOPU30HTAILHON
MIOBEPXHOCTH.

Omnpenenenue pabOThl CHJIBI YIPYTOCTH INpU HOAbEME Ipy3a C MCIOJB30BaHHEM
HEMOJBM)KHOTO U TOJBMKHOTO OJIOKOB.

W3yueHue 3aKoHa COXpaHEHUs SHEPTUU.

Pa3zngen 9. Mexannyeckue Koj1e0aHusl M BOJIHBI.

KonebarenpHoe paBmxkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJCOAHWM: TMEpHOJ, YacToTa,
amIuMTyaa. MatemMaTHuecKuid U MPY>KUHHBIN MasTHUKU. [IpeBparenue sHepruu npu koiaedaTeIbHOM
JIBMDKCHHUH.

3aryxawmue KkojeOanus. BeiHyxkIeHHble KkoneOaHus. PesoHanc. MexaHuueckue BOJHBIL.
CBoiicTBa MexaHHueckux BOJH. [IpojosibHbIE M MonepedyHble BOHBL JlJIMHA BOJHBI U CKOPOCTH €€
pacnpoctpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM Telle, CEHCMUUYECKHUE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa U BbIcOTa ToHa. OTpaskeHue 3Byka. IHQpa3Byk U yIbTpas3ByK.

Jemoncmpayuu.

1.

2.
3.
4

Habnronenue xonebanuil Ten noJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habnronenue BoIHYX/IEHHBIX KOJe0aHU U pe30HaHca.

PacnpoctpaHenune npoJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).



5. Habmonenune 3aBUCMMOCTH BBICOTHI 3BYKa OT YacTOTHI.
6. AKYCTHYECKHi pe30HAHC.
Jlabopamopusvie pabomot u onvimeol.
1. Omnpenenenue 4acTOThl U MEPHOJIA KOJICOAHUI MAaTEMAaTHYECKOTO MasTHUKA.
2. OmpeneneHue 4acTOTHI U MEPUOJIa KOJICOAHHH MPYKUHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEPUOJIAa KOJIEOAHUH TMOJABEIICHHOTO K HUTH Tpy3a OT JITTUHBI
HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH EpUO/ia KOJI€OaHUH PYKUHHOTO MAasgTHUKA OT MaccChl rpy3a.
5. IlpoBepka He3aBUCHMOCTH TIEpHOJa KOJieOaHUM Tpy3a, MOJABEHICHHOTO K HUTHU, OT MAacChl
rpysa.
6. OmBITEI, TEMOHCTPUPYIOIIHE 3aBUCUMOCTh TIEpHoia KOJeOaHui MPYKUHHOTO MasTHHKA OT
MacChl Tpy3a U KECTKOCTHU MPYKUHBI.
7. VI3mepeHue yckopeHusi CBOOOHOTO NaICHNUS.
Pa3nen 10. DinekTpoMarHuTHoOe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE TIOJIe. DJIEKTPOMAarHUTHbBIE BOJHBI. CBOMCTBA SJEKTPOMArHUTHBIX BOJIH.
[Ikaa 3neKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE AIIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DneKkTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 371€KTPOMarHUTHBIX BOJIH.
2. BoJiHOBBIC CBOICTBA CBETA.
Jlabopamopnuie pabomul u onvimoi.
1. M3yyeHue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO Tee(oHa.
Pa3nen 11. CBeToBble sIBICHHS.
JlyueBas mozenb cBera. Mctounuku cBera. [IpsamonuaeitHoe pacipocTpaHEHHUE CBETa. 3aTMEHUS
Counnna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKk0OH OTpakKeHUs CBETA.
[Ipenomisienrie cBeta. 3akOH MpeoMJIEHUs] cBeTa. [loHOE BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHHs B ONTHYECKUX CBETOBOAX.
JIunza. Xoxa mydedr B nuu3ze. OnTHueckas cuctema (oToarmapara, MUKPOCKONa U TeJleCKoma.
I'ma3 kak ontuyeckas cucreMa. ban3opykocTh U AaTbHO30PKOCTb.
Pasznoxxenune Gemoro cera B crnekTp. OmbiTel HptoToHa. CroxkeHHe CHEKTpaibHBbIX LIBETOB.
Jucnepcus cBera.
Jemoncmpayuu.
[IpsimosmHeitHOE pacpocTpaHEeHHE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300pakeHHit B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTHyeckuii CBETOBO/I.
Xox mydeii B coOuparolieit TuH3e.
XoJ Jiydel B pacCcenBarole JIUH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
. Ilpunnun aeictBus oToarnmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mogens rnasa.
11. Pa3noxenue OEIOTO CBETA B CIIEKTP.
12. Tlony4eHue 6enoro cBETa MPH CIOKEHUU CBETA Pa3HbIX 1[BETOB.
Jlabopamopusie pabomot u onvimol.
1. HUccnenoBanue 3aBUCHMOCTH yTila OTPasKEHHUs CBETOBOTO JIy4a OT YIJia MaIeHus.
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2. H3yudenue xapakTepuUCTHK M300paKeHUs peMeTa B IFIOCKOM 3epKalie.



3. HccrnenoBanue 3aBUCMMOCTH yrila MPEJIOMJICHHS CBETOBOTO Jy4a OT yIJia MAajJeHUs Ha
I'PaHULIE «BO3LyX—CTEKIION.

4. TlomyyeHue n300pakeHUN C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Ompenenenue GOKYCHOTO PACCTOSIHUS U ONITHYECKOM CHUITBI COOMPAFOIIEH JTHH3BL.

6. OMNBITHI 0 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

7. ONBITHI 10 BOCTIPUSTHIO LIBETA MPEIMETOB IPU MX HAOIIOJCHUN Yepe3 IIBETOBbIC (DMIIBTPHI.

Pasnen 12. KBanToBbI€ SIBJICHHUS.

Omneitel Pesepdopna u mmaHeTapHas Moziens aroma. Mojenb aroma bopa. Mcmyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTsie ClIEKTPHI.

PannoaktuBHoCTh. Anbda-, Oera- u ramma-usinydenus. CTpoeHre aToMHOTO sjpa. HykioHnHas
MOJIENb aTOMHOTO sAnpa. M3otonsl. PaguoaktuBHble npespamienus. [lepuon mosypacnaga aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsIOBOTO M MAacCOBOTO YHUCEN. DHEpPrusl CBS3U
aToMHbIX sfep. Csi3p Macchl W 3Hepruu. Peakuuu cuHTe3a U aeneHus sjaep. VICTOUHHMKM 3HEpruu
CoJHia u 3BE31.

SAnepHas sHepreTuka. JlecTBUSA paAMOAKTUBHBIX U3Iy4YEeHUHN Ha KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSI.

CrieKTphl pa3IU4HbIX Ia30B.

Cnexrtp Bogopoaa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYUCHH.

Perucrpanus nsinydeHus npupoaHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopnuwie pabomel u onvimel.

1. HaGmioneHue CIUIOMIHBIX U TUHEHUYATBIX CIIEKTPOB U3ITY4EHUS.

2. VccnenoBaHue TPEKOB: HW3MEPEHHE OHHEPIMM YACTHIBI IO TOPMO3HOMY MyTH (TO
dboTtorpadusim).

3. H3mepenwne pagnoakTHBHOTO (OHA.

IToBTOPHUTEIbHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpUTENBHO--00001IIaI0IUI MOAYNb MpEAHAa3HAYEH MJIs CUCTeMaTh3aluu U 000OLIeHUsS
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MPEMETHOTO COJICPYKAHHUS W ONbITA JEATEIHOCTH, MPUOOPETEHHOTO TPU HM3YUYECHUH BCErO Kypca
Gbu3nKK, a TakkKe IS MOJIrOTOBKM K OCHOBHOMY TOCYJAapPCTBEHHOMY 3K3aMeHY MO (U3UKe IUIs
00yJaroIuXxcsi, BRIOPABIINX 3TOT YYCOHBIN MPEIMET.

[Ipu M3yueHHH TAHHOTO MOJYJISl PEATM3YIOTCS M CUCTEMAaTHU3UPYIOTCS BUIbI JACATEIBHOCTH, HA
OCHOBE KOTOPBIX OO0CCIICYMBACTCS JOCTHKCHHUE TNPEJAMETHBIX M METAlpEJMETHBIX IJIAHUPYEMBIX
pe3yabTaToB 0O0yueHHs, (HOPMHUpPYETCS ECTECTBCHHOHAYYHAash TPAMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB MCCJICIOBAHUS SBJICHHUI MTPUPOJIbl U TEXHUKHU, OBIIQJICHUE YMEHHUSIMH OOBSCHATH (PU3UUCCKUE
SIBIICHUSI, TPUMEHSS TIOJYYCHHBIC 3HAHWS, pellaTh 3aJa4d, B TOM YHCIC Ka4eCTBEHHBbIC U
SKCIIEPUMEHTAJIbHBIE.

[TpuHIUNHATEHO AEATENHHOCTHBIA XapaKTep JAaHHOTO pasjieNia pealns3yeTcs 3a CY€T TOro, 4To
oOyuaromuecs BHIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUW paclO3HaBaTh U HAYYHO OOBACHATH (pU3MUECKHE SIBICHUS B
OKpY’Karollel TpUpo/ie U IOBCETHEBHOM KU3HU;

WCIOJIb30BaTh HAyYHBIE METOJbI HCCIEAOBaHUSA (PU3UYECKHX SBICHUH, B TOM 4YHCIE 7S
MIPOBEPKHU THIOTE3 U MOTYICHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HanOOJIee BaKHBIX JOCTHKEHUN COBPEMEHHBIX TEXHOJOTUH, HAIpuMep,
MIPAKTUYECKOTO MCIIOIH30BAHMS PA3IMYHBIX UICTOYHUKOB PHEPTHH HA OCHOBE 3aKOHA MPEBPAICHHS 1
COXPaHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenue ¢u3uku Ha ypOBHE OCHOBHOTO OOILIETO0 0Opa30BaHUs HAIpaBJICHO HA JOCTHKEHHE

JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCIMCTHBIX OGp&SOBaTeHLHLIX PE3YJIbTATOB.

B pesynbrare uzydyeHus GuU3MKU Ha ypOBHE OCHOBHOI'O 00I1ero oOpa3oBaHus y oOydarouierocs

OyayT chOpMHUPOBAHBI CIICAYIONTUE IMYHOCTHBIC PE3YyIbTATHI B YACTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJICHHE UHTEPECa K ICTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHICKOH (hpr3nuecKor HayKH;
- LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHMBHOMY Yy4acTHIO B OOCYXJEHMHM OOIIECTBEHHO 3HAUMMBIX M STHYECKHUX
po0sieM, CBSI3aHHbBIX C IPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUHN PU3UKN;

- 0CO3HAHHUE BaXKHOCTH MOPAJIbHO--ITUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

- BOCIpHUATHE HCTETUYECKMX KauecTB (PU3MUeCKOW Hayku: €€ TapMOHMYHOTO IOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI'0 IMO3HAHUSA:

- 0CO3HaHME LIEHHOCTU (PU3MUECKON HayKH KaK MOILIHOTO MHCTPYMEHTA MO3HAaHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSl M IMOIMOHAJILHOIO 0J1Ar0NOJyYHs:

- OCO3HAaHME IEHHOCTH Oe30macHOro olpas3a >KM3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BAKHOCTH TpaBUJI 0€30MacHOr0 MOBEACHHS Ha TPAHCIOPTE, HAa JOpOorax, C JJEKTPUYECKUM H
TEIJIOBBIM 00OpYIOBAaHUEM B JOMAIIHUX YCIOBHSIX;

- chopMupOBaHHOCTh HaBbIKa pediekcuu, MpU3HAHWE CBOETO IpaBa Ha OMIMOKY W TAaKOTO XKE
[paBa y Ipyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTHBHO€ y4yacTHe B pEIICHUM MPaKTHYEeCKUX 3aJad (B paMKax ceMbH, 00pa3oBaTelbHOU
OpraHu3aliy, ropojia, Kpas) TEXHOJOTUYECKON M COLMAIbHOW HANpPaBIEHHOCTH, TPEOYIOUIUX B
TOM 4HKcie U PU3NYECKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY H3y4eHUI0 podeccui, CBA3aHHBIX C GU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

- OpUEHTAIMs Ha MpUMEHEHNe (HU3MUECKUX 3HAHUN 7S PEIICHHUs 3a7a4d B 00JIaCTH OKpYKaromen
cpenbl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKM HMX BO3MOXHBIX IOCIEICTBUM JUIsI OKpYKaoIIeH
Cpelibl;

- 0CO3HAHUE II100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTanmu K M3MEHSIOIMMCH YCJIOBUSIM COLMAJIBHON U NPHUPOJHOI Cpeabl:

- MOTPeOHOCTh BO B3aUMOJICWCTBUM NPH BBINOJHEHUU HCCIEIOBAHUN M NMPOEKTOB (U3MUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;

- MIOBBIIIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESATEIBbHOCTB;

- HOTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHH, B TOM 4Hcie (GOPMYIUPOBATH UAEU, MOHATHS,
TUNOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUIX;

- OCO3HaHUE JePUIHUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

- IIJITAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;



® - CTPEMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSA3HM IIPUPO/Ibl, OOLIECTBA U SKOHOMUKHU, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (DPU3UYECKUX 3HAHUM;

® - OIICHKA CBOMX JICHCTBUI C y4ETOM BIIMSHUS HA OKPY)KAIOLIYIO CPEy, BO3MOXKHBIX TJI00aTbHBIX
IIOCJIECTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbraTe ocBOeHHs MporpamMMsl 1o (hpu3nKe Ha ypOBHE OCHOBHOTO OOMIET0 00pa3oBaHHS y
oOywaromerocsi  OyayT  chOpMUpOBaHBI  MeTampeIMeTHble  Pe3yJbTaThl,  BKJIIOYAIOIINE
[I03HABaTe/IbHbIE YHUBEpPCaJIbHbIE yUeOHbIE NEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAJIbHBIE yueOHBIE
JEWCTBUS, PEryISITUBHBIC YHUBEPCAIbHBIC YIeOHbIC ICHCTBHS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

Ba3oBble joruyeckue neicTBus:
® BBIABJIATH U XapaKTEPU30BAThH CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHUI);
® YCTaHaBIIMBAaTh CYMIECTBEHHBIM MPU3HAK KJIacCU(PHUKAIIMKA, OCHOBAHHS I 00O0OIICHUS W
CpaBHEHMUS;
® BBIABIATH 3aKOHOMEPHOCTHM W TPOTHBOPEUHUsT B paccMaTpuBaeMbIX (akTax, NAaHHBIX U
HaOIOACHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;
® BBIABJIATH MNPHUYMHHO--CICACTBCHHLIC CBA3UM IIPpU HU3YUCHUU (1)I/ISI/ILI€CKI/IX SBJIEHUU WU
MPOLIECCOB, JieJaThb BBIBOABl C HCIIOJIb30BAHHMEM JEIYKTUBHBIX W HHAYKTUBHBIX
YMO3aK/TI0YE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSTENIbHO BBIOMpaATh CMOCOO pemieHus y4eOHOW (M3MYECKOW 3amauu (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pelleHus, BbhIOOp Hauboyiee MOIXOIAIIET0O €  y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
Ba3oBrble ncciieqoBare/ibCKue AeiCTBHA:
®  CIOJIB30BAaTh BOIPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSITEIBHO COCTABJIIEHHOMY IUIAHY OIIBIT, HECJIOXHBINH (PU3NUECKUIA
AKCIIEPUMEHT, HEOOIbILIOE UCCieI0BaHue (PU3UUECKOTO SIBICHUS,
® OlEHMBAaTh Ha MPUMEHUMOCTH U JOCTOBEPHOCTh HWH(MOPMAIMIO, MOJYyYCHHYIO B XOJ€
WCCIIEIOBAHUS WM SKCIIEPUMEHTA;
® CcaMOCTOATENbHO (OPMYIUPOBATH OOOOIICHHS] W BBIBOJABI MO PE3yAbTaTaM IMPOBEIEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMUS,
® [IPOTHO3UPOBATH BO3MOXKHOE JalibHEHIlee pa3BUTHE (UIUYECKUX IIPOLECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHUS 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTaX.
Patora ¢ undopmanmeii:
® T[PUMEHSTh pA3JIUYHBIE METOJbl, MHCTPYMEHTHl M 3alpoChl MPH TOUCKE U OTOOpE
nH(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEAoKEeHHON yueOHOM Pu3ndeckoit 3a1auu;
® aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(DOPMAILIUIO PA3TUYHBIX BUIOB
1 (HopM MpencTaBIICHHUS;
® CaMOCTOSATENbHO BBIOMpATh ONTHUMANbHYIO (opMy TpencTaBieHHs HWHPOPMAIMH |
WJUTIOCTPUPOBATH PelliaeMble 33/1a4i HECIOXKHBIMU CXeMaMu, AMarpaMMaMu, HHOH rpadukoit
Y UX KOMOMHAIIHSIMH.



KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble JeHCTBHUA:

B Xo0Jie 00CyXJIeHUsI yuyeOHOTo MarepHaia, pe3yabTaToB JabopaTOpHBIX paboT U MPOEKTOB
3aaBaTh BOIMPOCHI 10 CYHIECTBY 0OCYXIaeMOM TeMbI U BBICKa3bIBATh WJICH, HAIlCJIICHHBIC HA
peleHue 3a1aun 1 noajep kanue 01aroenaTeIbHOCTH OOIIEHMS,

COIOCTABJIATh CBOM CYXKJEHHS C CY)KICHHUSAMU JIPYIMX YYaCTHUKOB JAMAajora, 0OHapyXKUBaTh
pa3IM4Mue U CXOJACTBO MO3ULINH;

BBIPQKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MUCHbMECHHBIX TEKCTaX;

MyOJIMYHO TPENICTABIATh PE3YNIBTAThl BBHITIOJHEHHOTO (DPU3NYECKOTO OTBITAa (IKCIEPUMEHTA,
HCCTIe0BaHUs, IPOEKTA);

MMOHUMATh W WCIOJh30BaTh MPEUMYIICCTBA KOMAHIHOW W WHIWBHIYATbHOW pabOTHl TpH
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh 1€  COBMECTHOM JESATEIHHOCTH, OPraHW30BBIBAaTh JCHCTBUSA 1O €€
JNOCTHKEHHIO: paclpedesaTh PO, OOCYXKIaThb IPOLECChl U Pe3yabTaTbl COBMECTHOM
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH

BBINIOJIHATh CBOIO YacTh pabOThl, JOCTUTasi KAayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HaIPABJICHUIO U KOOPJIUHHUPYS CBOU JCHCTBHS C IPYTUMHU WICHAMU KOMAH/IbI,

OIICHMBAaTh KAayeCTBO CBOET0 BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHUSM, CAMOCTOATEIBHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpCcalbHbIC YUeOHbIE A€l CTBUA

Camoopranuszanms:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYalUsX, TPEOYIOUIUX MJs pelieHus
(bM3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IMUHBIX MOJX0JaX MPUHATHS pPelIeHU (MHIUBUIYyalIbHOE, TPUHATHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIO);

CaMOCTOSITEJIBHO COCTABJIATH QJITOPUTM pelieHuss (GU3MYecKod 3agadyd  WiIM  IUIaHa
UCCIIEIOBAaHUSI C YYETOM HMEIOIIUXCS PEcypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh MpeAsiaraeMble BapUaHThl PELICHU;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

J1aBaTh aJI€KBATHYIO OLIEHKY CUTYalLlUH U NpeylaraTh IJ1aH €€ U3MEHEeHMS;

OOBSICHATh NPUYMHBI JOCTHKEHUS (HEIOCTHXKEHMs) DPEe3yJIbTaToB JAEATENbHOCTH, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3UYECKOTO
UCCIIEIOBAaHUS WIN MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, U3MEHUBIINXCA CUTYyallUi,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIIUX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBHSIM;

CTaBUTb ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WM AUCKYCCUU Ha Hay4HYIO TEMY,
MOHUMaTh MOTHUBBI, HAMEPEHUs U JIOTUKY JPYroro;

MIPU3HABATh CBOE MPABO Ha OIIMOKY MPH PEeLIeHUN (PU3MUECKUX 3a7ay WM B YTBEPXKJICHHUIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ IPaBO JAPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

K koniy oOydeHus B 7 KJjacce NpeAMETHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:



WCII0JIb30BaTh TMOHATHUS: (PU3UYECKHEC U XUMHUYCCKHUE SBJICHHS, HAOMIOACHHUE, SKCIICPUMEHT,
MOJIEIb, TUIIOTE3a, CIUHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSTHUS
BemecTBa (TBEpIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE MABM)KCHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, PaBHOACUCTBYIOLIAs cuia, JIedopmanus
(ympyrasi, maacTuueckas), HeBECOMOCTbh, COOOIIAIOITUECS COCY/IBI;

paznuuath sBieHUS (AudQy3usa, TEIMIOBOE [BWKEHHWE YaCTHIl BEIIECTBA, PAaBHOMEPHOE
NBIDKCHHUE, HEPAaBHOMEPHOE IBIKEHWE, WHEPIMs, B3aUMOJCHCTBHUE TEJ, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHON OChIO BpallleHHus, Nepeaada JaBieHHs TBEPABIMU TeEJaMH,
KUAKOCTAMU M Tra3amu, arMmocepHoe [aBieHHE, IUIAaBaHWE T, MPEBpaIleHUs
MEXaHUYECKOW SHEpPruu) IO OINMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYCHHBIX (DU3UYECKUX SIBIICHUU B OKPYXAIOIIEM MHPE, B TOM
yucie Gpu3nyeckue SIBICHUS B MPUPOJE: MPUMEPHI BIKEHUS C PA3TUYHBIMU CKOPOCTSIMU B
JKUBOW M HEXHUBOW MpHUpOJE, NEUCTBHE CUJIbI TPEHUS B TPHUPOJEC W TEXHUKE, BIUSHHUE
aTMOC(epHOro aBJeHUs Ha )KUBOI OpPraHu3M, IJIaBaHUE PbIO, pplyaru B TeJe YeJIOBEKa, IIPU
9TOM TIEPEBOJUTH MPAKTHYECKYIO 3a7a4y B y4eOHYIO, BBIICTSATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKyM) pU3NUECKUX SIBICHMIA;

OTIMCBHIBATh W3YYCHHBIC CBOWCTBA TeN W (U3UYECKHE SBICHUS, HCIOJIB3yd (PU3NUECKHE
BEJTMYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTb, CPEAHSISI CKOPOCTbD,
CWJIa YIPYrocTH, CHUJla TSHKECTH, BeC Teja, CWiIa TpeHus, naBjieHue (TBEPIOro Teia,
KUJKOCTH, Ta3a), BBITAJKUBAIOLIAs CHJIa, MEXaHWYecKass pabdoTa, MOUIHOCTh, IJIEYO CHJIBI,
MOMEHT CWIbI, KOA()(UIMEHT TOJe3HOTO JEWCTBUS MEXaHW3MOB, KHHETHYECKas U
MOTEHIMANbHAS JHEPrus), MpPH ONHCAHUM NPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIH
WCIOJIb3YeMbIX BEIMYMH, MX OOO3HAUYEHUS W €AMHULBI (PU3NUYECKHX BEIMYMH, HAXOAWUTH
(hopMyIibl, CBSA3BIBAIOLINE TAaHHYIO (PU3NYECKYIO BEIUYUHY C IPYTMMH BeIMYMHAMU, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBICHUS W TPOIECCHI, HCIONb3Yys IpaBHIia
CIIOKEeHUsS cuil (BIOJIb OJHOW TpsMOi), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBWJIO paBHOBecusl pblyara (0J0Ka), «30JI0TO€ MPAaBUIIO» MEXaHUKU, 3aKOH COXPAHECHUS
MEXaHUYECKOI SHEPTHH, IIPU ITOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATH
€ro MaTeMaTU4YeCKOE BBIPAKECHHUE;

OOBSACHATh (PU3NYECKHE SBJICHUS, MPOLECCHl U CBOMCTBA T€J, B TOM YHCJIE U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO--CIIEICTBEHHBIC
CBSI3H, CTPOHUTH OOBSICHEHHE M3 |—2 JOrMYecKHx IIaroB ¢ Omopoil Ha 1-2 M3yueHHBIX
CBOMCTBa (PU3NYECKUX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacy€THbIe 3a7a4u B 1—2 NeHCTBUSA, UCTONIB3YS 3aKOHBI U (POPMYJIbI, CBSA3BIBAIOIINE
(u3nueckre BEIUYUHBI: HA OCHOBE aHAJIM3a yCIOBUS 33/1a4Ml 3alHChIBATh KPATKOE YCIOBHE,
MOJACTaBIATh (PU3UYECKHE BETUYMHBI B (OPMYyIbl W TMPOBOJUTH PACUEThI, HAXOIHTH
CIpaBOYHBbIE JaHHBIC, HEOOXOIMMBIC [UIS PpEHIeHUs 3aJay, OIEHHWBATH PEATUCTUYHOCTH
MOJIy4eHHOU (PU3NYECKON BEJTMYMHBI,

pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOXKHO PENIUTh MPU MOMOIIU (PU3MUYECKUX METOJOB, B
OTIMCAaHUU MCCIIEI0OBAHUS BBIJENIATH MPOBEPSIEMOE MPEANOI0KEHHE (TUTIOTE3Y), pa3nuyaTh U
WHTEPIPETUPOBATh TOIYUYCHHBIN pe3ylbTaT, HAXOJWUTh OIIMOKM B XOJ€ OMbITa, JENaTh
BBIBOJIBI TIO €0 Pe3ybTaTaM;

MIPOBOJUTH OTBITHI TIO0 HAOMIOACHUIO (PU3UYECKHUX SIBJICHUN WM (PU3UYECKHX CBOWMCTB TEll:
(dhopMynupoBaTh MpPOBEpPsSEMbIE MPEANOI0KEHUS, COOUPATh YCTAHOBKY W3 MPEATI0KEHHOTO
000pyIOBaHus, 3aMUCBIBATh X0 OMBITA U (POPMYIUPOBATH BHIBOJIBI;



BBITMIOJIHATE TPSMbIE HW3MEPEHUS DPACCTOSHUS, BPEMEHM, Macchl Tena, o0bEMa, CHIBI U
TEMIIEpaTypbl C KCIOJIb30BaHHEM aHAJIOTOBBIX M LU(POBBIX MPHOOPOB, 3aNHUCHIBATH
MoKa3aHus MPUOOPOB ¢ YIETOM 3aJaHHOI a0COTIOTHOM MOTPENTHOCTH U3MEPEHUH;
MPOBOJIUTh HCCJIEIOBAHUE 3aBUCHMOCTH OJHOW (PU3UYECKON BEIWYHMHBI OT JPYro ¢
WCIOJIb30BAHMEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIXKYILErOCs Teja
OT BPEMEHU JIBM)KCHUS TeJa, CHIIBI TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa 00paboTKu
MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAAM CONMPUKOCHOBEHHS TeEJ,
CHJIBI YIIPYTOCTH OT Y/UIMHEHUS TPYXUHBI, BBITAIKUBAIOMIEH CHIIBI OT 00BEMa MOTPYKEHHOI
YacTH TeJla U OT TUIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tella, OT TIIyOHHBI,
Ha KOTOPYKO NOTPYKEHO TEJIO, YCJIOBUM ILJIAaBAHUS TEJ, YCIOBUW PAaBHOBECHS pblUara u
OJI0KOB), y4acTBOBaTh B IITAHUPOBAHUHM YYEOHOTO HCCIIEIOBaHUS, COOMpPATh YCTAHOBKY H
BBITIOJTHATh M3MEPEHUs, CcJenysd MpeUIOKEHHOMY IUIaHy, (GUKCHPOBATh Pe3yJIbTAThI
MOJIydeHHOH 3aBUCUMOCTH (M3WYECKHX BEIMYMH B BHUJAE TPEIIOKCHHBIX TaOIHIl |
rpaduKOB, JIeNIaTh BEIBOJIBI IO PE3YJIbTaTaM MCCIIETOBAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUsT (PU3NIECKUX BETMYMH (TUIOTHOCTH BEIIECTBA )KUIKOCTH U
TBEPJIOTO TeNa, CHjla TPEHHS CKOJBKEHHS, NABJICHHE BO3/yXa, BBITAJKUBAIONIAS CHIIA,
JEWCTBYOMAs Ha TOTPYKEHHOE B JKHUIKOCTH TeNO, KOA(PPHUIMEHT IMONe3HOTO ACHCTBUS
MPOCTBIX MEXaHU3MOB), CIEIYsI MPEITOKEHHON MHCTPYKIMU: TTPH BBIMOJIHEHUH W3MEPEHUN
COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIISATH 3HAYEHUE HCKOMOH BEITUYNHBI;
coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTHU MpHU paboTe ¢ 1adopaTOpHBIM 000PYI0BAHUEM;
YKa3bIBaTh MPUHIUIBI IEHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS] COCY/ABI, 0apoOMeTp, pbhIvar, MOJBW)KHBIA W HETIOABHKHBIN
0JI0K, HAKJIOHHAS MJIOCKOCTh;

XapaKTepU30BaTh MPUHLHUIIBI JIEHCTBUSA M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OMmopol Ha MX omnucaHus (B TOM UHCIE: MNOJIIMIHHUKH, YCTPOIHCTBO BOJOIPOBOJA,
THJIPABINYECKUIN MIPECC, MAHOMETP, BBICOTOMED, OPIIHEBOM HAcOC, apeOMETP), HCIOJIb3Ys
3HaHUS O CBOWCTBAX (DU3UYECKUX SBICHUM M HEOOXOaMMbIe (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O IPUMEPAX) MPAKTHUECKOrO UCIOIb30BaHUs
¢u3nyeckux 3HAHUH B IOBCEJHEBHOM XKH3HM i oOecriedeHus O€30MacCHOCTH IpH
oOpamieHun ¢ npuOopaMM W TEXHUYECKMMH YCTPOICTBAMH, COXPAaHEHHUS 3I0pOBb U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYKAIOLIEeH cpene;

OCYILECTBIIATH OTOOP UCTOYHUKOB MH(pOpMaLuu B MIHTepHETE B COOTBETCTBUU C 33aJJaHHBIM
IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMMEIOIIMXCS 3HAHUM M MyTEéM CpaBHEHUS DPa3IMYHBIX
HCTOYHUKOB BBIICIATh HHPOPMALIUIO, KOTOPAs SIBISETCS NPOTUBOPEUMBOM MIIM MOXKET OBITh
HEI0CTOBEPHOI;

UCIOJb30BaTh INPH BBIMNOJIHEHUH Y4YEOHBIX 3aJaHUil Hay4yHO--TIOMYJSIPHYIO JIUTEpaTypy
(¢u3n4ecKoro cojepkaHus, CIPaBOUHbIE MaTepualibl, pecypchl cetu VHTepHeT, BiaieTbh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MH(POPMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBbIE KpaTKUE MUCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HH(POpMALUU (U3UYECKOTO COAEp)KaHUs, B TOM 4YHCIEe MyOIMYHO JenaTh
KpaTkue COOOIIEHUs O pe3yJbTaTax MPOEKTOB WM Y4EOHBIX MCCIEJOBAHUN, MPU ITOM
IPaMOTHO HCIOJIb30BaTh W3YyYCHHBIN MOHATUHHBIN anmmapaT Kypca (DM3MKH, COIMPOBOXKIAThH
BBICTYIIJICHHE TIPe3eHTalUEH;

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEIOBAHUN pacHpeaesaTh 00sI3aHHOCTH B TpyIIIe
B COOTBETCTBHMM C MOCTABJICHHBIMH 33/1a4aMH, CJIEAUTH 3a BBINOJHEHHEM IIJIaHa NeHCTBUH,



aJICKBATHO OILICHUBAThb COOCTBEHHBIN BKJIaA B ACATCIIBHOCTL TI'PYIIIbI, BBICTPpAWBATH
KOMMYHHUKATHBHOC BBaI/IMOI[GfICTBHe, YYUTBIBAsA MHCHUC OKPYIKAIOIIHX.

K konmy oOydyenus B 8 Kiacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUH:

UCIOJb30BaTh TMOHATHUA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE JBIKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHUSI BEIECTBA, KPHUCTAUIMYECKHE W aMop(QHbIe Tena,
HACBHIIICHHBI W HEHACHIIEHHBI map, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSI
SHEPTHs, TETUIOBOW JBUTATENb, YJIEMEHTAPHBIN SJIEKTPUUECKUH 3apsii, dJIEKTPUIECKOE MOJIe,
MIPOBOJTHUKH M TUDJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

pa3nuyath sBIEHHS (TEIUIOBOE pACHIMPEHHE W CXKaThe, TeIulonepeaaya, TEeIuIoBOe
paBHOBeCHE, CMayMBaHHE, KAWUISIPHBIC SBJICHUS, MCIIAPEHUE, KOHJEHCAIWs, IUIaBJICHHUE,
KpucTaiu3anus  (OTBEepAEBaHWE), KHIIEHWE, TerJlonepenada  (TEIUIONpPOBOIHOCTS,
KOHBEKIMS, W3JIyudeHHE), OJCKTPU3aIMs TeJ, B3aUMOJCHCTBHE 3apsjioB, ACHCTBUS
AIIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, JEHCTBUE
MarHWTHOTO TIOJISI HA TTPOBOJHHUK C TOKOM, SJIEKTPOMArHUTHAs MHIYKIIKSI) 110 OTIMCAHUIO MX
XapaKTepHBIX CBOWCTB W HAa OCHOBE ONBITOB, JIEMOHCTPHUPYIOIIHMX JAHHOE (PH3UIECKOEe
SIBJICHHE;

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DM3MYECKHUX SBICHUH B OKpYXKAIOIIEM MHUpPE, B TOM
grciae (U3NYECKHUe SBICHHUS B TPHPOJE: IMOBEPXHOCTHOE HATSHKCHHWE W KaIMJUIAPHBIC
SBJICHHUS B TIPUPOJIC, KPUCTALIBI B MpHUpoje, u3nydeHne CoJHIA, 3aMep3aHne BOJIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HWHES, CHETa, AJICKTPUUECKHUE SIBJICHUS B
aTMocdepe, 3JIEeKTPUUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeld MoJocoB,
POJIb MarHUTHOTO TOJISI A7l KU3HU Ha 3emiie, MOJIIPHOE CHUSIHHME, MPH 3TOM IEPEBOIUTH
MPAaKTUYECKYI0 3a7ady B Y4eOHYIO, BBIJICTATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(hbUBUYECKUX SIBJICHUM;

OTHCHIBATh HM3y4YCHHbIE CBOICTBA Tel M (U3MUECKUE SBICHUS, HCIONB3YS (U3NYECKUE
BETMYMHBI  (TeMmIiepaTypa, BHYTPEHHS OSHEprus, KOJIMYECTBO TEIUIOTHI, y/elibHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yAelbHas  TEIUIOTAa  IUIaBJIEHWs,  ylAedbHass  TelioTa
napooOpazoBaHus, YyAedbHAs TEIUIOTa CropaHusi TOIUIMBA, KOIPQPHUIIMEHT MO0JIE3HOTO
NEMCTBUS TEIUIOBOM MallWHbBI, OTHOCUTENbHAS BIaXXHOCTb BO3AYXa, JCKTPUUYECKUN 3apsij,
CHJIa TOKa, »OJEKTPUUECKOE HAamNpsHKEHUE, COMPOTUBICHHWE NPOBOJHUKA, YJIEIbHOE
COMPOTHBIIEHUE BEIIECTBA, PadOoTa M MOIIHOCTH JJIEKTPUYECKOr0 TOKa), MPH OMHCAHUU
MPaBUWJIbHO TPAKTOBaTh (U3NYECKHII CMBICI HUCHOJIB3YEeMbIX BEIUYMH, O0O3HAYCHHS U
€AUHULIBI (PU3NYECKUX BETUYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO
BEIMYMHY C JPYTUMU BEIMYMHAMHU, CTPOUTh TpadUKd U3YYEHHBIX 3aBUCHUMOCTEH
(bu3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUECKUE SBICHHS M IMPOLECCHI, UCIOJB3YsI OCHOBHBIC
MOJIOKEHUSI  MOJIEKYJSPHO--KMHETUYECKOW TEOPHUH CTPOCHUS  BEIIECTBA, IMPUHIUI
CYNEepHo3UIMK MoJjed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH Oma
JUI ydacTKa 1iemnu, 3akoH J[xoymns—JleHna, 3aKkoH COXpaHEeHUs PHEPruM, IpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHHE;
OOBSICHATH (PU3MUYECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIE U B KOHTEKCTE CUTyallui
MPAKTUKO-OPUEHTUPOBAHHOTO ~ XapakTepa: BBISBISTh MPUYHMHHO-CICICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHE M3 1—2 JIOrMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOWCTBA
¢bu3nvecKux ABICHUM, (PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEIH;

pemaTh pacy€THble 3a7a4 B 2—3 AEHCTBUS, HCIIONb3Ys 3aKOHBI U ()OPMYIIbI, CBSA3BIBAIOIINE
¢u3nyeckre BeTUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJjauMl 3allMChIBaTh KPATKOE YCIOBUE,
BBISIBIISITh HENOCTATOK MaHHBIX JJsl PEUICHUs 3aJayd, BbIOMpATh 3aKOHBI U (POPMYIIHI,



HE0OX0AMMBIE I €€ pelIeHHs], TPOBOJANUTh PACUETHl U CPABHHUBATH IMOJyYCHHOE 3HAUCHUE
(U3M4IeCKOi BETUUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIM (U3NYECKUX METOJIOB,
HCIIOJb3Ysl ONKMCAHUE HUCCIENOBAHUs, BBIICIATH IIPOBEPSIEMOE NMPEANOIIOKEHUE, OLICHUBATh
IIPaBUJIBHOCTH MOPsAKA POBEAECHUS UCCIIEOBaHMUs, J€1aTh BbIBOIBL;

MIPOBOJIUTH OMBITHI IO HAOMIONCHHUIO (PU3HUYECKUX SBICHUN WM (PU3HMUECKUX CBOWMCTB TEI
(KanwiuIsipHbIE SIBJICHHUS, 3aBUCUMOCTH JABJIEHUS BO3/AyXa OT €ro o0ObéMa, TemIieparyphl,
CKOPOCTH IIpollecca OCTBIBAaHUS M HArPEBaHUs IIPU M3JIYYEHUM OT LBETA H3JIydarolleu
(mornomaroniei) TOBEPXHOCTH, CKOPOCTh UCHApEHUsi BOAbI OT TEMIEPATypbl XKUAKOCTU U
IJIOIIAN €€ MOBEPXHOCTH, JJIEKTPU3aLUs TEJ U B3aUMOJCHCTBUE DJIEKTPUUYECKUX 3apsI0B,
B3aUMO/JICHICTBUE TOCTOSIHHBIX MAarHWTOB, BU3yaJM3allis MAarHUTHBIX IMOJIEH MOCTOSIHHBIX
MarHuToB, J€UCTBUS MarHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHUTA,
CBOMCTBA  DJIEKTPOJBUIaTeNsl IOCTOSHHOTO TOKa): (OpPMYyIUpOBaTH  IPOBEpsieMble
MIPENIONIOKEHNSI, COOMpPATh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYyJOBaHUs, OMUCHIBATh X0
ombITa U (OPMYJIHPOBATH BHIBOJIBL;

BBITNIOJIHATh NPSAMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHON BIIAXXHOCTU BO3/1yXa, CHJIbI
TOKa, HANpPSHKEHUS C HCIOJb30BAaHHWEM aHAJIOTOBBIX MPHOOPOB M JAaTUYUKOB (PUIUUYECKHUX
BEJIMYMH, CpaBHUBATh pE3yJabTaTbl M3MEPEHUH ¢ Y4ETOM 3aJaHHOM aOCOJIOTHOM
MOTPEIIHOCTH;

MPOBOJIUTHh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3NUECKOW BEJIMYMHBI OT JAPYrou ¢
HCIOJIb30BAHUEM MPSAMBIX M3MEPEHUHN (3aBHCHUMOCTH CONPOTHUBIICHHS NMPOBOJHUKA OT €ro
JUIMHBI, IUJIOIIAAM TIONEPEYHOTO CEYEHHMsT M YACIBHOIO COINPOTHBICHHUS BELIECTBA
IIPOBOJHMKA, CWJIBI TOKA, WAYIIETO 4Yepe3 IMPOBOIAHMK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIICIOBAHUE TIOCJIEJOBATEIIBHOTO M MAapajuIebHOTO  COEIUHEHUH IPOBOJHHMKOB):
IUTAHUPOBATh HCCIENOBaHHUE, COOMpaThb YCTAHOBKY M BBINOJIHATh H3MEPEHUs, CIeays
IIPEUIOKEHHOMY IUIaHy, (PUKCHPOBATh pe3yJabTaThl IOJYYEHHOH 3aBUCUMOCTH B BHJE
Ta0aMIl U Tpa(UKOB, A€NaTh BBIBOBI 110 Pe3yIbTaTaM HCCIIEIOBaHHUS;;

IIPOBOJIUTh KOCBEHHBIE HW3MEpEHUs (GU3NYECKUX BeIMUYUH (yIesIbHAs TeII0EMKOCTb
BELIECTBA, COINPOTUBICHHE IPOBOJAHMKA, pabOTa M MOIIHOCTb 3IEKTPUUYECKOIO TOKA):
IUIAHUPOBaTh ~ M3MEPEHUsi, CcOoOMpaTh  OSKCHEPUMEHTAIbHYIO  YCTAHOBKY,  CIeIys
IIPEI0KEHHOW HHCTPYKLMH, U BBIYUCIIATD 3HAYCHUE BEJINYHHBI;

coOuro1aTh MpaBuiia TEXHUKU O€30I1aCHOCTH IIPU paboTe ¢ 1abopaTopHBIM 000pYIOBAHUEM;
XapaKTepu30BaTh MPUHLMUIIBI ICHCTBUSA W3YUYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOMCTB ¢
ONOpPOM Ha MX ONMCaHUs (B TOM YHUCIE: CUCTEMa OTOIUICHHUsS JOMOB, TMI'POMETp, IapoBas
TypOuHa, amIepMerp, BOJIBTMETD, CUETUYMK JNEKTPUUYECKON SHEpruy,
JJIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HAarpeBaTelIbHbIE  BICKTPONPUOOpPHl  (IpUMEpHI),
JIEKTPUYECKHE IMPETOXPAHUTEINHN, HIEKTPOMArHUT, JIEKTPOIABUraTesb MOCTOSHHOIO TOKA),
UCIOJb3ys 3HAHUS O CBOWCTBaX (U3MYECKUX SBJICHUM U HEOOXoauMble (QHU3HUECKHUE
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUECKUE YCTPONUCTBA U U3MEPHUTEIbHbBIE IPUOOPHI 10 CXeMaM U
CXEMAaTUYHbIM PHUCYHKaM (KUJKOCTHBIM TEpMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETP,
JIBUTaTellb  BHYTPEHHEIO CrOpaHMs, JJIEKTPOCKOIN, PpEeOoCTaT), COCTaBIATh  CXEMBI
AIEKTPUYECKUX ILIENEH C MOCIENOBATEIbHBIM M MapalICIbHBIM COCAMHEHHEM 3JIEMEHTOB,
pa3nuyast ycIoBHbIE 0003HAUEHUS 2JIEMEHTOB IEKTPUUECKHUX IIEeTIeH;

MPUBOANUTH MPUMEPHI (HAXOAUTh HH(POPMAIIUIO O IPUMEPaX) MPAKTUYECKOTO UCTIOIb30BaHUS
¢u3nYeckux 3HAHUH B TOBCEJHEBHOM KHU3HM s oOecrieueHus: O€30MacHOCTH TpH



oOpamieHnn ¢ mpuOOpaMH W TEXHUYECKHMMHU YCTPOMCTBAMH, COXpAaHEHHUS 3I0pOBBS H
COOJII0/IEHHS HOPM IKOJIOTMYECKOTO MOBEICHUS B OKpYKarolleil cpene;

OCYIIECTBIIATh MOUCK HH(popMarmu (PU3NYecKoro coaepkaHusi B MHTepHETe, Ha OCHOBE
AMCIOIIUXCA 3HAaHUM M IYyTEM CpPAaBHEHMS JIONOJHUTEIBHBIX HCTOYHHMKOB BBIIEIATH
nH(POPMAIINIO, KOTOPAs SBJISIETCS IPOTUBOPEUUBOM MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCII0JIb30BAaTh MpPU BBINOJHEHUM YYEOHBIX 3aJaHUN Hay4YHO--HOMYJSPHYIO JIUTEpaTypy
(U3NYIECKOTO CONEepKAHUSA, CIPABOYHBIC MaTepuallbl, pecypchl cetu WHTepHeT, BIaueTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHUs MHPOPMALMU U3 OJHON 3HAKOBOM
CUCTEMBI B JAPYIYIO;

CO3/1aBaTh COOCTBEHHBIE IMCBMEHHBIE M KpaTKHE YCTHBIE CcOoOOmeHus, 00o00mas
MHPOPMAIMIO M3 HECKOJBKHX HCTOYHHUKOB (DMU3UYECKOTO COJCpKAHUSA, B TOM YHCIE
NyOJIMYHO MPEACTaBIATh PE3YIbTaThl NMPOEKTHOW WIIM HCCIIEI0BATENbCKON NESATEIbHOCTH,
IpU ATOM TIPaMOTHO MCIMOJb30BaTh M3YUYEHHBIM NOHATUHHBIN anmapar Kypca (GU3HKH,
CONIPOBOXKIATh BBICTYIUICHHE MPE3EHTALUEH;

IpU BBIIOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIENOBAaHUM  (PU3MYECKUX IPOIIECCOB
pacnpenensitb 00s13aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABJICHHBIMH 33Ja4aMU, CIEAUTD
3a BBINOJHEHUWEM IIJJaHA JCWCTBUH W KOPPEKTHPOBAaTh €ro, AaJeKBAaTHO OIICHUBATh
COOCTBEHHBIM BKJaA B JEATENbHOCTh TPYMNIbI, BBICTpaUBaTh KOMMYHHUKAaTHBHOE
B3aUMO/IEHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peiiaTb KOH(PIUKTHI.

K xonumy oOyuenuss B 9 kJiacce mnpeaMeTHbIe pe3yidbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI

oTpaxarb c(hOPMHPOBAHHOCTh Yy OOYUaAIOIIUXCSI YMEHUM:

WCIOJIb30BAaTh  TMOHATUSA: cHCTeMa OTcu€ra, MaTepuajbHas TOYKa, TPAaEeKTOPHS,
OTHOCUTENIbHOCTh MEXaHUYECKOro JBIKEHUs, aedopmanus (ympyras, IUIacTHYECKas),
TpPEeHHE, IIEHTPOCTPEMHUTENbHOE YCKOPEHHE, HEBECOMOCTh U TMEpEerpy3Ku, LIEHTP TAKECTH,
abCOIOTHO TBEPJIOE TENO, LEHTP TSHKECTU TBEPJOTO Tejla, PaBHOBECHE, MEXaHUYECKHE
KoJjieOaHusl U BOJIHBI, 3BYK, MHPPA3BYK M YJIbTPA3BYK, SJEKTPOMArHUTHbIE BOJHBI, IIKaia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO3OPKOCTb, CIIEKTPhl MCIYCKaHUS U
MOTJIONEHUS, anb(a-, 0eTa- U raMMa-u3IIydeHus], U30TOIbL, SJepHas YHEPreTUKa,

paznuyath sSBJIEHUS (paBHOMEpPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE MABM)KEHHE, CBOOOJIHOE NaJeHHE TeJ, PaBHOMEPHOE
JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBUJKEHHUE, KoyieOaTelbHOe
JBUKEHHE (3aTyXalollue W BBIHYXJCHHbIE KOJeOaHHs), pe30HaHC, BOJHOBOE IBUKECHHE,
OTpaX€HHE 3BYyKa, MPSMOJIMHEHHOE pacHpOCTpaHEHHE, OTPaKEHUE M MPEIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3lio’keHHE Oelloro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPAIbHBIX I[BETOB, IMCIEPCUS CBETA, ECTECTBEHHAs PaJMOAKTUBHOCTH, BOSHUKHOBEHHE
JUHENYaToOro CHEeKTpa HM3IyYeHHUs) MO OMUCAHUIO UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (U3MUYECKUX SIBICHUI B OKpYXKaroleM Mupe (B TOM
yrcne pu3nveckue SBJICHHS B MPUPOJIE: MPUIUBLI U OTIUBBI, ABMKeHUE 1iaHeT ColHeYHON
CUCTEMBI, PEaKTUBHOE ABW)XEHUE >KUBBIX OPraHMW3MOB, BOCIPHITHE 3BYKOB >KHBOTHBIMU,
3eMJIETPSACEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 5XO, LIBE€TA TeJ, ONTUYECKUE SIBICHUS B
npupoje, OMOJIOTHYECKOe NEHCTBHE BUAMMOTO, YIbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO
W3Iy4YeHUH, €CTeCTBEHHBIM paJHOaKTUBHBIN (OH, KOCMHUYECKHE Iy4d, PpaJHOaKTHUBHOE
W3IIy4eHHE TPUPOAHBIX MHUHEPAIOB, JNEHCTBHE PAJUOAKTUBHBIX HM3IYyYEHUU HAa OPraHU3M
YeloBeKa), MpPU OTOM TMEPEBOJUTh MPAKTUYECKYI0 3aqady B y4eOHYIO, BBIJICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKK) (PU3NIECKUX SBIICHUII;



ONMCHIBATh HM3YYECHHBIC CBOWCTBA Tel W (PU3MUECKHE SIBICHMSA, HCIONB3Yyd (hU3NUYECKHE
BEIMYUHBI (CpelHSAs M MTHOBEHHAas CKOPOCTh Tella NpU HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHUE, MEpEMEIIECHUE, MTyTh, YIJI0Bas CKOPOCTb, CHJIa TPEHMs, CHJIa YINPYroCTH, CUIIa
TSDKECTH, YCKOpPEHHE CBOOOJHOTO TMAjeHWs, BEC Tela, UMILYJIbC Tea, HUMITYJIbC CHIIBI,
MexaHHueckass paboTa M MOIIHOCTb, IMOTCHLMANbHAs SHEPIrUs Teja, IOJHATOrO HaJ
MIOBEPXHOCTHIO 3€MJIM, IOTEHLMAIbHASI SHEPTUS CKATOM MPYXKUHBI, KHHETUYECKasi SHEPIUs,
MOJTHAsT MEXaHUYECKasi SHEPrHsl, PO M 4acToTa KoJeOaHW, JJIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTeb IPEJIOMIICHUS Cpeibl), IPU ONMUCAHUU
MpPaBUWJIBHO TPAKTOBaTh (U3NYECKHII CMBICI HCIOJIbB3YEMBIX BEJIWYUH, O0O3HAUEHUS H
eIMHUIIBl (PU3NYECKUX BEIHMYWH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE AAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKd H3YYEHHBIX 3aBUCUMOCTEH
(bM3UYECKUX BEIIMYWH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBICHHUS M IPOLECCHl, HCIOJIb3YS 3aKOH
COXPAHEHHUs DHEPruu, 3aKOH BCEMUPHOTO TATOTEHMs, MPHHLIMII CYNEPHO3ULUU CHII,
MPUHIMUI OTHOCUTENbHOCTH ['ammiies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCA,
3aKOHBI OTPAKEHUS M IMPEIOMIICHHS CBETa, 3aKOHBI COXPAaHEHUs 3apsiI0BOTO M MacCOBOIO
yycesl NpU SJACPHBIX PEAKUMSIX, IPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMMCchIBaTh €r0 MaTeMAaTUYECKOE BBIPAYKEHUE;

O0O0BACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE CUTYaIuil
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABISATh NPUYHMHHO--CJIEICTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAroB ¢ ONOpoil Ha 2—3 M3Y4YEHHBIX CBOWCTBA
(buznyecKkux SABJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI!;

pemaTth pacuéTHble 3amadyd (OMUparoNIuecs Ha CUCTEMY W3 2—3 ypaBHEHUM), HCIOJIB3YS
3aKOHBI U (OPMYJIBI, CBS3BIBAIOILME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUSA
3aJauy 3allUChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTAIOIINE WM W30BITOYHBIE JAHHBIE,
BbIOMpPATh 3aKOHbI M (OpMynbl, HEOOXOAMMBIE JUISl PELIEHUs, IMPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTb MOJYYEHHOTO 3HAUCHUs (PU3NUECKON BEITUYMHBI;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIUTbh IPHU MOMOLIM (PU3NYECKUX METOIOB,
UCIOJb3ysl OMMCAHUE MCCIEOBAHNUS, BBIIENATh IIPOBEPSIEMOE MPEAIOI0KEHNE, OLIEHUBATD
[IPAaBUIBLHOCTh IMOPSAJKA MPOBEJICHMS HCCIEAOBaHMs, eIaTh BBIBOJbI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIOAECHUHN U OIBITOB;

IIPOBOJIUTH ONBITHI MO HAOMIONCHUIO (PU3MUYECKUX SIBJICHUH WM (PU3MUECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHHUs SHEPIUHU, 3aBUCUMOCTb IEPHOJA
KoneOaHUH TPY)KMHHOTO MasTHHKAa OT Macchl TIpy3a M IKECTKOCTU TMPYKHUHBI U
HE3aBUCUMOCTh OT AaMIUIMTYAbl MalbIX KOJIeOaHHH, NPAMOIMHEHHOE PpacHpOCTpaHEHUE
CBETa, pa3lIo’KeHHe OeJIoro CBeTa B CIEKTP, M3YYEHUE CBOWCTB M300paKEHHs B IJIOCKOM
3epKajie U CBOMCTB M300paXkeHHsI IpeaMeTa B coOuparoleil IuH3e, HabMI0AeHNne CIUIOMIHBIX
U JMHEWYaThlX CHEKTPOB U3JIy4EHHUs): CaMOCTOSATENIILHO COOMpaTh YCTAHOBKY W3
n30BITOYHOTO Habopa oOOpYJIOBaHHUsS, OIUCBHIBATH XOJ OMNbITA U €ro pPe3yJbTarhl,
(GbopMynHUpoOBaTh BBIBOJBI;

IIPOBOJIUTH MPHU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPEHUH, ONpesieNss CpeHee 3HaueHue
u3MepsieMoil BeMuuHbI ((POKYCHOE paccTOsIHUE COOMparoLIeil JIMH3bI), 000CHOBHIBATh BHIOOD
crioco0a u3MepeHus (M3MEpUTEIHLHOT0 Ipudopa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEJTMYUH C MCIIOJIb30BAaHUEM MPSMBIX
U3MEpeHU (3aBUCUMOCTh IYTH OT BpPEMEHM IpU PaBHOYCKOPEHHOM JIBW)KEHUHU 0Oe3
HayaJlbHOM CKOPOCTH, MepHoja KoJeOaHMM MaTeMaTH4ecKoro MasiTHUKAa OT JJIMHBI HUTH,
3aBHCUMOCTH yIJIa OTPaKEHHsS CBeTa OT yIJla MaJeHHus U yrjia IMpeloMIIEHHs OT yria



MaJeHus):  IUIAHUPOBAaTh  UCCIEAOBAaHHE, CAMOCTOSTENILHO  CcOOMpaTh  yCTaHOBKY,
(bUKCHPOBATH PE3yIHTATHI MOTYICHHON 3aBUCUMOCTH (PM3UUECKUX BEITMYMH B BUJIE TAOIUI] U
rpauKOB, JIeNIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICAOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEHHUs (U3UUECKUX BEIUUUH (CPEAHss CKOPOCTh U YCKOpEHHE
TeJla MPH PABHOYCKOPEHHOM JIBM)KCHHH, YCKOPEHHE CBOOOJHOTO MAaJaeHHS, KXECTKOCTh
NPYXUHBI, KO3(POULIUEHT TPEHUs CKOJIbKEHUS, MeXaHu4eckasi padoTa U MOIHOCTb, 4acTOTa
U TIepHoJ KoJeOaHWi MaTeMaTHYeCKOTO W TPYKHMHHOTO MAasTHHKOB, OITHYECKas CHia
cOOMparomeld JIMH3bI, pPAJHOAKTHUBHBIA (OH): TUIAHHUPOBATH H3MEpPEHHs, COOHMpaTh
9KCHEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHATH HW3MEPEHMS, CJIeAys MpeaaoKeHHOU
WHCTPYKLMH, BBIYUCIIATH 3HAYEHUE BEIMUMHBI U aHAJIU3UPOBATH MOJYYEHHbIE PE3YJIbTAThI C
Y4€TOM 3a/JaHHOM ITOTPEIIHOCTH U3MEPEHUM;

coOroAaTh MpaBuila TEXHUKHU 0€30I1acCHOCTH MpHU padboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;
pa3nnyaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (U3NYECKUX MOJIENEH: MaTepuanbHas TOYKa,
a0COIOTHO TBEPJOE TEJIO, TOYEUHBIH HCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJIETIb aTOMHOTO sIJIpa;

XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpON Ha MX ONMHUCAaHMs (B TOM YHMCIE: CIUIOMETpP, NAaTUUKH MOJIOXKEHHS, PACCTOSHUS U
YCKOpPEHUs, pakeTa, 3XOJOT, OYKH, MNEepUcKol, ¢oToamnmapar, ONTHYECKHE CBETOBOJPDI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuiibcoHa), MCMONB3Ysl 3HAHUSI O CBOMCTBAaX (PU3MUECKHUX
SBJIEHUHN 1 HE0OX0IMMble (PU3NUECKHEe 3aKOHOMEPHOCTH;

WCTIONb30BAaTh CXEMBbl M CXEMAaTHYHBICE DPHCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
W3MEpPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX IIPOLECCOB MpHU pPELlIeHUH Y4ueOHO--
MIPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI AJIsl IOCTPOECHUS N300paKEHUI B INIOCKOM 3€pKaje
1 cCOOMpAroIIeH JINH3E,;

MPUBOANUTH IPUMEPHI (HAXOAUTh MH(MOPMALIMIO O IPUMEPaxX) IPAKTUYECKOTO UCIIOJIb30BaHMS
(U3UYEeCKUX 3HAHWM B TOBCEIHEBHOW JKM3HM il oOecrnedeHus Oe30MacHOCTH TPH
oOpamieHun ¢ mnpuOopaMM U TEXHUYECKMMH YCTPOMCTBAMH, COXPAHEHHUS 3I0pOBbI U
COOJIIOJICHHS HOPM 3KOJIOTMUYECKOTI0 IOBEJIEHUS B OKpYXKAIOLIEH cpene;

OCYLIECTBIIATh MOUCK HH(popManuu  ¢u3ndeckoro coxaepxkanuss B  MHTepHere,
CaMOCTOATENIBHO  ()OpMYNIHUPYs HOUCKOBBIM 3alpoC, HAXOMUTh IIyTH ONpPEIEICHUS
JOCTOBEPHOCTH  IOJIyYEHHOH MH(OpManuy Ha OCHOBE HMEIOIIMXCA 3HAHUH WU
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJb30BaTh INPH BBIMNOJIHEHUH Y4eOHBIX 3aJaHUi Hay4yHO--TIOMYJSIPHYIO JIUTEpaTypy
(¢u3nYecKoro cojepxkaHus, CIPaBOUYHbIE MaTepualibl, pecypchl cetu VHTepHeT, BialeTbh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHUs MH(POPMALMU U3 OJHOM 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HMH(MOpPMAIMM U3
HECKOJIbKUX MCTOYHUKOB (PU3MYECKOIo COAepKaHMsl, MyOIMYHO MPEACTaBIATh Pe3ysbTaThl
MIPOEKTHOW MJIM HCCIIEAOBATENLCKOW AEATENIBHOCTH, NMPH 3TOM TI'PaMOTHO HCIMOJIb30BaTh
U3yYEHHBIH TMOHATUHHBIN ammapar wH3ydyaemMoro paszaena GHU3MKH M COINPOBOXKAATh
BBICTYIIJICHHE TIPE3eHTalMel ¢ yU€TOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa
bubmmoreka [{OK
1.1 (0)) - 2
H3HKa - HayKa O npHpoae https://m.edso0o.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBHHCCIHIE BEMHHIBL https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E 5 2 1
CTCCTBCHHOHAYJIHBIH METO,T TIO3HAHHUS httos://m.edso.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 C 1
Tpoetue Betiiecta https://m.edso0.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bu6mmoreka [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILECTBA 2 bubmorexa HOK
' p H https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 bubmmorexa [TOK
' g https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 nomorexa LO

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



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

bubmuoreka [JOK

. .B 14 2
33 (ua. Buast cin https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznen 4. JlaBjeHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 Jasnenue. [lepenaua nasieHus TBEPABIMUA 3 bubnuorexa [JOK
' TeJIaMH, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [{OK
4.2
Alapaierue xKiKoCTH > https://m.edsoo0.ru/7f416194
bubmmoreka [{OK
4.3 A 6
TMOC(hEepHOE TaBIeHUE https://m.edsoo.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha OTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 PagoTa 1 MOHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTBIE MEXAHUIMEL https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1
CRAHITIECKAT SHEpTHA https://m.edsoo.ru/7f416194
Utoro no pazneny 12
PezepBHoOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

8 KJIACC

KomnnuaectBo yacos
OnextpoHHbie (TU(PPOBHIE)
Ne i/ HanMmenoBaHue pa3zienioB U TEM MPOTPAMMEI Konrpoabusie | IlpakTHueckue
Bcero 00pa3oBaTeIbHBIC PECYPCHI
padoTsbI padoThI
Paznen 1. TensioBble IBJIEHUS
bubmmoreka [{OK
1.1 C i 7
TPOCHHC I CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1 5
CTIOBBIC POECCH https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKue 1 MATHUTHbBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbBIE TeJla 7 1 bubnuorexa [JOK
' U UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 II % 7 20 1 v
OCTOSTHHBIN AJIEKTPUICCKHH TOK httos://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 15
AUHHTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 OneKTpOMarHuTHas UH Hst 4 bubmorexa [JOK
' P b https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 68 3 145



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

9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckne Kojae0aHusl U BOJTHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMITCCINE KOICOAHNA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAHIICCITIS BOIMEHL JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€ SIBJI€HUS
4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [{OK
4. P 2
3 a3JI0KeHHe OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBBIE sIBJICHUS
bubmmoreka [{OK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM htts.//m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
2 1
> (CTpoeHiiie aTOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. A 7 1
53 AEPHELS PEAin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3znen 6. IloBToOpuTe 1bHO0-00001IAK0 M MOLYJIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» ®uswnka, 7 xknacce/ [lepeikun A.B., O0IecTBO ¢ OTrpaHUYEHHONW OTBETCTBEHHOCTHIO
«3narenbcTBO «IK3aMEH»

» ®usuka, 8§ kmacce/ [leppimkun A.B., O0IIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO «/[JPODAY;
AxunonepHoe o6mectso «M3narensbcTBo «lIpocsenienne»

» ®dusnka, 9 xkmace/ [eppimkun A.B., 'yrauk E.M., O01mecTBo ¢ OrpaHiYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1.PaGouas mporpamma.

2. [Iporpammbl ocHOBHOTO 00111ero oOpasoBanus. Puzuka. 7 — 9 knaccel (aBropsl:A.B.Ileppiikus,
H.B. ®unonosuy, E.M. I'yTHUK).

3. Ileppikua A.B. @usnka. 7 knacc. Y4eOHUK 1151 0011e00pa3oBaTEIbHBIX YIPEKICHHH .
M.:Ipoda. 2011

4. Jlykamuk B.1. CoopHuk BompocoB u 3a1a4 no ¢pusuke. 7-9 ki — M.: [Ipocsemenue, 2010. —192c.
5. Kupuxk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHbIE U KOHTPOJIbHBIE Pa0OTHI. —5-€
n3manne,- M.MJIEKCA, 2013.

6. «KoHTpospHO-H3MepuTeNbHBIe MaTepuaibl. @usnka. 7 kimacc/Coct. H.W. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

7. Mapon A.E. ®usunka. 7 xinacc: yaeOHO-MeToqimueckoe nocodue/ A.E. Mapon.- M.: lpoda, 2011.-
123c.:

8.H.B. ®unonosuy Meroandeckoe nocodbue 2015 M. Jlpoda

9.A.E. Mapos, E.A. Mapon CamocTosiTeTbHBIE U KOHTPOJIbHBIE pa0boThI-8 Kiacc 2017 M. JIpoda
10.B.B. lllaxmarosa ,O.P. Illedep Anarnoctuueckue padoTs -8 kiaacc 2016 M. JIpoda

11.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bompocos u 3agaa 2015 M. [Ipoda
12.KoHTpOJIbHBIE U CAMOCTOSATEIbHBIE pabOTHI 10 pu3nke. 9 kinacce: Kk yueonuky A.B. [lepoimkuHa,
E.M. I'yrank «®uzuka 9 xkmace» / O.U. I'pomrieBa. — M.: UznatenscTBO «OK3ameny», 2014.
13.Tectsl o pusuke. 9 kinacc: Kk yueouuky A.B. [lepeimkuna, E.M. I'ytHuk «Pusnka

9 kmace» / O.U. I'pomuieBa. — M.: M3natenbcTBO «OK3ameny», 2010.

14 . ®usuka. 9 xitacc. TemaTnueckue TeCTOBBIE 3aManHns i moarorosku Kk [ MA. / aBt.- coct.: M.B.
boitnenko, O.H. Mupouikuna. — SIpocnaib: OOO «AkageMus pa3Butus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KIIACC

. bubnnoreka — Bc€ mo npeamery «dusukay. — Pexxum noctyna: http://www.proshkolu.ru
2. BuzeoomnsITsl Ha ypokax. — Pesxum noctyma: http:/fizika-class.narod.ru
3. Enunas xosmtekuus nudpoBbIx 00pazoBaTenbHbIX pecypcoB. — Pexum noctyna: http://school-
collection.edu.ru

4. laTepecHble MaTepualibl K ypokaM (PU3MKH [0 TEMaM; TECTHI 110 TeMaM; HarJisHble T0COOus K
ypokam. — Pexxum nocrtyna: http://class-fizika.narod.ru
5. lludpossie oO6pazoBarenbHble pecypebl. — Pexum goctyna: http://www.openclass.ru
6. DneKTpoHHBIEe yUeOHUKH 10 pu3uke. — Pexxum nocryna: http://www.fizika.ru

8 KJIIACC

1. bubnuoreka — Bc€ mo nmpeamery «Pusuka». — Pexxum moctyna: http://www.proshkolu.ru

2. BuneoomnsITsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

3. Enunas xomnekius nudpoBbeIx 00pazoBaTeabHbIX pecypcoB. — Pexxum nocryna: http://school-
collection.edu.ru

4. VlHTepecHble MaTepualibl K ypokaM (PU3UKH 110 TEMaM; TECTHI 10 TeMaM; HarJISAHbIE TI0COOUS K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru



5. Mudposeie oOpazoBarensHbIe pecypchl. — Pexum moctyma: http://www.openclass.ru
6. DnexTpoHHbIe yueOHUKH 0 pmsuke. — Pexxum noctyna: http://www.fizika.ru

9 KJIACC

1. BuneoomnsiTel Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Enunast koyutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum moctyna: http://school-
collection.edu.ru

3. MHTepecHble MaTepualbl K ypokaM (PU3HMKH 110 TEMaM; TECThI [10 TEMaM; HarjIsiiHbIe TOCO0us K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. ludpossie oOpa3oBaTeNbHbIC pecypchl. — Pexxum moctyna: http:// www.openclass.ru

5. DnexTpoHHbIe yueOHHUKH 110 pusuke. — Pexxum moctyna: http://www.fizika.ru
6.lucranimonnas 1mkosa Ne368 http://moodle.dist-368.ru/ OtkpsiThiii Ki1acc. CereBoe
obpazoBartenbHOe cooOmiecTBo. http:// www.openclass.ru/node/109715

7. Enunas koyuiekiusa nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LIEHTP HH(POPMALIMOHHO-00pa30BaTeNbHbBIX pecypcoB. http://www.fcior.edu.ru/
9. Unrtepuert ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs0ps» Marepuansl o ¢usuke. http://archive. I september.ru/fiz

11. Aaumanun pusznueckux oobekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: oOydarorias mporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



