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NHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHUsI COCTaBJIEHA HAa OCHOBE IMOJOXKEHWH M TpeOOBaHMI K pe3yibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00Opa3oBareabHOM nporpaMmbl, ipeactaBieHHbIx B DI'OC OO0, a takxke ¢ yu€tom deaepanbHol paboyeit mporpaMmMbl BOCITUTAHUS U
Konuenuuu npenojgaBanus yueonoro npeamera «Ouzukay.

CopepxaHuie MporpaMMbl 1Mo (U3MKE HAMpaBlIeHO HAa (OPMHUPOBAHHE E€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOYYAIOIIMXCS M OpraHU3alUI0 M3y4eHUs
(¢u3MKN Ha AEATENbHOCTHOW OCHOBe. B mporpaMme mo (u3uke y4uTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanmsammu TpedoBanmii @I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM M METAINPEAMETHBIM pe3yjibTaTaM 0O0y4YeHHUs, a TAK)Ke MEXKIPEIMETHBIE CBA3H €CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

[Iporpamma 1o ¢Qu3uke ycTaHaBIUBAeT paclpeleieHue ydeOHOro marepuaina 1o rojgam oOydeHus (IO Kiaccam), MpenjaraeT MHpUMEpPHYIO
MOCJIeIOBATEIbHOCTD N3YUYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE PAa3BUTHS MPEIMETHOTO COIEPKaHMs U yUETe BO3PACTHBIX OCOOCHHOCTEH 00YyJatoIUXCS.

[Tporpamma o pusmke pazpaboTaHa C LETbI0 OKa3aHUs METOINYECKON MOMOIIH YYUTEIIO B CO3/1aHUU pabouell mporpaMMel 10 y4eOHOMY MpeIMeTy.

OwusmKa ABISETCS CHCTEMOOOPA3yIOIIUM IS €CTECTBEHHOHAYYHBIX YUEOHBIX MPEJAMETOB, TIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIKAT B OCHOBE IPOIIECCOB U
SIBIIGHUH, M3y4aeMbIX XHUMHUEH, Ouosoruei, actpoHomMuedt u Qusudeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO0 KapTUHY MHpPA, NMPEAOCTABISIET
Haunboee sicHbIe 00pa3Ibl MPUMEHEHHUS HAyYHOTO METOA MO3HAHMUS, TO €CTh CII0CO0a MOTYyYSHHS JOCTOBEPHBIX 3HAHUHA O MUPE.

Opna U3 rIaBHBIX 337a4 (GU3HUECKOTO 00pa3oBaHUs B CTPYKType 001Iero oopa3oBaHusi COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHOHAYYHOU T'PAaMOTHOCTH U
UHTEpeca K HayKe Yy 00y4daromuxcsl.

Uzydyenne ¢u3uku Ha 0a30BOM ypOBHE IIPEAINOJaraeT OBJAJCHHE CIEAYIOIIMMU KOMIIETEHTHOCTSAMHU, XapaKTePU3YIOIIMMH E€CTECTBEHHOHAYUHYIO
IPAMOTHOCTb:

HAYYHO OOBSACHATD SBIICHUS,

OLICHMBATh U IOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEJIOBAHMSI;

MHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE I0KA3aTENbCTBA JJIS TOTYUYEHUS BHIBOJOBY.

enu wm3yuyenus: Gu3MKA HAa ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneieHbl B KoHienmuu mnpenojaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3oBaTenbHBIX opranusanusx Poccuiickoit deneparuu, pealn3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIe TPOrPaMMBbI, YTBEPKAEHHON perienneM Komnerun
Munuctepctsa npocBenieHus: Poccuiickoit @enepanun (mpotokod ot 3 aexadps 2019 r. Ne [TK4BH).

[enu uzydenust GU3uKu:

npuoOpeTeHne HHTEpPeca U CTPEMIICHUST 00YJaIONTUXCs K HAYYHOMY U3YUYEHHIO TTPUPOIbI, PA3BUTHE UX WHTEJUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUN O HAYYHOM METO/I€ MMO3HAHUS M JOPMUPOBAHUE HCCIEA0BATEIHCKOTO OTHOLIEHUS K OKPY KAIOIIUM SBICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yUeHUs OCHOB CTPOEHUSI MaTepuu U GyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMUpOBaHUE IPEICTABICHUI O PO (DU3UKH JUTsI PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHUI;

pa3BUTHE TIPENICTABICHUNA O BO3MOXHBIX cepax Oymymeld mpodecCHOHATBHON AESITEIbHOCTH, CBS3aHHOW C (DM3HMKOHM, MOATOTOBKA K JalbHEHIIEMY
00y4YeHHI0 B 3TOM HaIPaBIICHUHU.

JlocTrxeHue 3TuX Leiei mporpaMMsl Mo (GU3HKE Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00ECIIeUNBAETCS PEIIEHUEM CIEAYIONUX 3a/1ay:

nprOOpeTeHNE 3HAHUI O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHHUUECKHX, TEeTIJIOBBIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npuoOpeTeHne YMEHUH ONMMCHIBATh U OOBICHATH (PU3UUECKHE SIBJICHUS C UCIIOIH30BAHUEM ITOJTYyUYEeHHBIX 3HAHUH;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIIINX PaCYETHBIX 3a/1a4 C UCMOJIb30BaHUEM (DU3HUECKUX MOJIENIeH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3BuTHE yMEHUW HAONIOAATh NPUPOJHBIC SIBICHUS W BBINOJIHATH OTBITHI, JIAOOpAaTOpPHBIE pPaOOTHI W JKCIEPUMEHTATIbHBIC WCCICIOBAHUS C
HCIOJIb30BaHNEM U3MEPHUTEIbHBIX IPUOOPOB;



OCBOCHHME MPUEMOB pabOTHl ¢ MHQPOpManuen (U3NUECKOro COAEpN,aHUsA, BKIIOYAsT WHPOPMAIHMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH, aHAIH3
KPUTHUYECKOE OLICHUBaHUE NHPOPMAITUY;

3HAKOMCTBO €O cepamul IPOPECCUOHATBHOM JCSITEIBHOCTH, CBI3aHHBIMU ¢ (PU3UKOW, U COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAHHBIMH Ha JIOCTHIK CHUSX
(bu3nvecKoil HayKH.

Ha usyuenue ¢puszuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs OTBOJIUTCS B 7 Kjacce — 68 yacoB (2 yaca B HEJEINIO).

COAEPKAHUE OBYUEHUSA

Pasnen 8. Mexanuyeckue siBJIeHUS

Mexanunueckoe nBuxkeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh MEXAHMYECKOIO JBHKEHHUS. PaBHOMEpHOE MNpsSMOIMHEHHOE
nBkeHue. HepaBnomepHoe npsiMonHeitHoe BkeHne. CpellHssi © MTHOBEHHAsi CKOPOCTh TeJla MPU HEPaBHOMEPHOM JIBUIKEHUH.

Yckopenue. PaBHOycKkOpeHHOE NpsMOTMHEHOE BIkeHne. CB0Oo1HOE maneHue. OnbITel ["anmies.

PaBHOMepHOE nBHKEHUE IO OKpYX)HOCTU. [lepuon u yactora oOpaienus. JInneliHas u yriioBasi CKOpocTH. LleHTpocTpeMuTenbHOe yCKOPEHHE.

[1epssiit 3akon HetoToHa. Bropoit 3akon Hetotona. Tpetuit 3akon Hetorona. [Ipunuun cynepno3suuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIbKEHMSI, CUjla TPEHUSI TIOKOS, IPYTHE BUJIbI TPEHUSI.

Cuna TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe cBoOoaHOro majaeHus. Jpmwkenue mianet Bokpyr Conuna. [lepBas kocMudeckasi CKOPOCTb.
HeBecoMocTh 1 neperpysku.

PaBHOBecue MarepuanbHOW TOukH. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tela C 3aKPEIUIEHHOW OChIO BpamieHus. MomeHT cuibl. LleHTp
TSKECTH.

Nmnynsce Tena. U3menenue ummynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE ABUKEHUE.

Mexanunyeckas padoTta u MomHOCTh. PaboTa cuit TsokecTd, ynpyroctu, TpeHusi. CBsasb sHepruu u padbothl. [loTeHmanpHas sHeprus Tena, Mo IHATOro Hajl

MOBEPXHOCTBIO 3emiu. [loTeHnuanpHas 3Heprus cxarod npykuHbl. KuHermueckas sHeprusa. Teopema O KHHETHUECKOM HSHEPruM. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUN.

Llemoncmpayuu

Habumonenne MmexaHn4eckoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

CpaBHeHue myTel U TPAaCKTOPUI IBUIKEHUS OJTHOTO U TOTO YK€ TEJIa OTHOCUTEIBHO Pa3HbIX TENl OTCUETA.

H3mepenne cKkopocTy U yCKOPEHHS IPSIMOJIMHENHOTO JBUKEHUS.

HccenenoBanue NpU3HAKOB PaBHOYCKOPEHHOTO IBUKECHHUS.

Habumroienne ABM>XeHUs Tesla o0 OKPY>KHOCTH.

HabmroneHne MexaHM4ecKUX SIBJICHUH, MPOMCXOAIUX B cucteMe oTcuéra «Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHHUH OTHOCUTEIbHO
KaOuHeTa PU3UKU.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH Ha HETO CHUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUU TEJl.

H3meneHue Beca Tena Ipu YCKOPEHHOM JABUKCHUU.

Ilepenada nMIryabca Ipyu B3anMOJEHCTBHAN TEII.

[IpeoOpazoBanus SHEPTUU NPHU B3aUMOAECHCTBUH TEJI.

CoxpaHeHre UMIyJIbCa ITPU HEYNPYTOM B3aUMOJECHCTBUU.

CoxpaHeHue UMITyJIbca PU aOCOIFOTHO YIIPYTOM B3aUMO/ICHCTBUY.

Habmonenne peakTHBHOTO JBUKEHHUS.



CoxpaHeHre MEXaHMYECKOW SHEPTHH TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBUKEHUHU Teja MO ACHCTBUEM MIPYKUHBI.

Jlabopamophvie pabomvl u onvimol

KoncrpyupoBanue Tpakra Jj1sl pa3roHa U JaJIbHEHIIET0 paBHOMEPHOTO ABUKEHUS IAPUKA WU TEIICHKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpyCcKa WIN JBUKEHUS [IapUKa 110 HAKIIOHHOW MIIOCKOCTH.

Ornipezenienne yCKOpEHUs Tea Mpyu paBHOYCKOPEHHOM JIBUKEHUHU 10 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanuie 3aBUCIMOCTH IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka rumnoTe3bl: eciid IpU PaBHOYCKOPEHHOM JIBHIKEHHH 0€3 HaualbHOM CKOPOCTH IyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT CUJIbI HOPMAJIBHOTO JIABJICHUS.

Omnpenenenne kodhduueHTa TPEHUS CKOIBKCHHUS.

Omnpenenenue KECTKOCTU NPYKHUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JABMXKEHUU TeJla 0 TOPU30HTAILHOM MOBEPXHOCTH.

Ornpenenenne padoThl CHIIBI YIPYTOCTH MPU OABEME TPy3a € UCIIOIH30BAHUEM HETIOIBUKHOTO U TIOIBMYKHOTO OJIOKOB.

W3ydeHue 3aKkoHa COXpaHEHUSI SHEPTUU.

Pa3znen 9. Mexanuyeckue KoJjie0aHUA U BOJTHBI

KonebatenbHoe aBuxenue. OCHOBHBIE XapaKTEPUCTUKU KoJeOAHMIA: MEpPHOJ, YacTOTa, aMILTUTyna. MaTeMaTudecKuid U TMPYKUHHBIM MasTHUKH.
[IpeBpatieHre sHEepPruu Npu KoiaeOaTeIbHOM JIBHKEHUU.

3aryxatomue kojebanus. BeiHyxnennoie koneOanus. Pezonanc. Mexannyeckue BOJHBL. CBOICTBA MEXaHMYECKUX BOJIH. [Ipo/ionbHBIE W TIOTIEpPEUHBIE
BOJIHBI. /[TMHA BOJIHBI M CKOPOCTH €€ pacpocTpaHeHus. MexaHn4yeckue BOJIHBI B TBEPJIOM Tejle, CEHCMUYECKHE BOJTHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. Mudpa3Byk u yapTpa3ByK.

Llemoncmpayuu

Hab6mronenue konebanuit Tl Mo 1eWCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habumronenne BbIHY X /1€HHBIX KOeOaHUM 1 pe30HaHca.

PacrnipocTpanenue mpooabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

HabGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKUI PE30HAHC.

Jlabopamopmvie pabomul u onvimol

Omnpenenenue 4acTOTHl U Meproia KoineOaHui MaTeMaTHIeCKOro MasTHUKA.

OrnpezenieHre 4acTOThl U IEPHO/ia KOJIeOaHU Py KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TiepHoAa KoJeOaHU OIBEIIICHHOTO K HUTH TPy3a OT JITMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TTEpHO/Ia KoJieOaHWH IPYKWHHOTO MassTHUKA OT MacChl Tpy3a.

[TpoBepka HE3aBHCUMOCTH Mepro/ia KoueOaHi rpy3a, OIBEIIEHHOTO K HUTH, OT MacChl rpy3a.

OMBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTh MEpUOa KOJIEOaHUN MPY>KMHHOTO MAasiTHUKA OT MacChl TPpy3a M )KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.

Pa3nes 10. D1eKTpoMarHuTHoOe 10Jie M 3JIEKTPOMATHUTHBIE BOJTHBI

DJIEKTPOMAarHuTHOE ToJie. DJIEKTpPOMarHUTHblE BOJIHBL. (CBOWCTBa 3eKTpoMarHUTHbIX BoJH. Illkana snexkTpomarHuTHBIX BOJH. Vcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsS COTOBOM CBSI3H.



DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH.

BosHOBEBIE CBOIICTBA CBETA.

Jlabopamophvie pabomvl u onvimol

W3ydenue cBOICTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOIIBIO MOOMIIBHOTO Tene(doHa.

Pa3gen 11. CBeToBLI€e ABJIEHHUS

JlyueBas mopnenb cBera. Mcrounuku ceera. [Ipsmonunelinoe pacnpoctpanenue ceera. 3atmenus Connua u JIynel. Otpaxenue ceera. [lmockoe 3epkaiio.
3aKOH OTpa)KEHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomiieHus cBera. IlomHoe BHyTpeHHee oOTpakeHHe cBeTa. lcronb3oBaHHE IOJIHOIO BHYTPEHHErO OTPAKEHHsI B
ONTHUYECKUX CBETOBOJIAX.

Jlmaza. Xox naydeir B nmH3e. Onrtudeckas cucreMa Qoroarrmapata, MAKPOCKONA W Teleckoma. [71a3 Kak OmTHYecKas CHCTeMa. bIM30pyKOCTh H
JAIbHO30PKOCTb.

Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. CliojkeHre CIEKTpalIbHBIX 1[BETOB. Jlucnepcus ceTa.

Jlemoncmpayuu

[IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[Tomyuenue n300pakeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTruyeckuii CBETOBO/IL.

Xoa myueil B cobuparoiiei JuH3e.

Xox Jy4ell B paccenBarolel JIMH3E.

[Tonyuenue nzo6paxeHuit ¢ TOMOIIbIO JINH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

Mopens rnasa.

PaznoxxeHue 6em0ro cBeTa B CIEKTP.

[Tonyuyenue 6emoro cBera MpH CI0KEHUU CBETa Pa3HbIX 1[BETOB.

Jlabopamoprvie pabomvl u onvimol

HccnenoBanue 3aBUCUMOCTH yTila OTPa)K€HUsSI CBETOBOTI'O JIyda OT yIJla Ma/JeHus.

W3ydenue xapakTepUCTHK H300paXKeHUs IPEMETa B IIIOCKOM 3€pKaje.

HccrnenoBanue 3aBUCMMOCTH YIJIa MIPEIOMIIEHHUSI CBETOBOI'O JIy4a OT yIJia aJeHHs Ha TPAHULE «BO3YyX—CTEKIIO».

[Tonmyuyenne n300pa>keHUIA C MOMOIIBIO COOMPAOLIECH JTHH3BI.

Omnpenenenne GOKyCHOTO pacCTOSTHUS M ONITHYECKON CHIIBI COOMparoLei INH3HI.

OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OMnBITHI IO BOCIIPUSATHUIO [[BETA MPEAMETOB TP UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIBTPHI.

Pa3znea 12. KBaHnToBbI€e IBJEHHS

Omneitel Pe3epdopna u mranetapHas Moaenb atromMa. Mogens atroma bopa. Mcmyckanue u mornomenue ceera atomoM. KBaHThl. JInHeHUaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anb(da, Oera- u ramma-uzinydeHus. CTpoeHue atomMHoro sjapa. HykiionHas mopnens aTomHoro sapa. M3otomsl. PaanoakTuBHBIE
npespaiienus. [lepuon nomypacnana aToOMHBIX s1€p.



SnepHble peakiuu. 3aKOHbI COXPaHEHUs 3apAI0BOrO U MAacCOBOTO YUCEN. DHEPTHs CBSI3M aTOMHBIX siiep. CBs3b Macchl M dHEpruu. Peakiuu cuHTe3a U
nenenus saep. Ucrounuku sneprun CosnHua u 3BE31.

Snepnas snepreTuka. JleiicTBUA pagMOAKTUBHBIX U3IyUYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Llemoncmpayuu

CrexTpsl U3J1y4eHUs U TOTJIOLIEHUS.

CrexTpsl pa3uYHbIX Ta30B.

Cnextp Bomopo/a.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéryrka HOHU3UPYIOMINX U3TYUEHHI.

Perucrpanus uzinydeHus: npupOAHBIX MUHEPAJIOB U MIPOTYKTOB.

Jlabopamophvie pabomvl u onvimol

Halnronenue CrijomHbIX U TUHEHYATHIX CIEKTPOB U3ITYUCHHUS.

HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (TI0 (hoTorpadusim).

N3mepenue pagnoakTuBHOTO (hOHA.

I[HoBTOpPHUTEJIHbHO-0000IAK0 N MOTYJIb

[ToBTOpUTENEHO - 00OOMIAFOIIMI MOIYJb TPETHA3HAYCH Ui CHCTEMATH3allud M OOOOIIEHUS MPEAMETHOTO COJICPXKAHHWS W OIBITa ACSITEIbHOCTH,
MPUOOPETEHHOTO MPH HM3YYEHHH BCEro Kypca (M3HMKH, a TaKXkKe Ui MOJATOTOBKU K OCHOBHOMY TOCYJAapCTBEHHOMY ASK3aMeHy MO (U3MKe ISl 00ydarouuxcs,
BBIOpABIINX ATOT YUEOHBIN MPEIMET.

[Ipn wu3ydyeHnn AaHHOTO MOAYJSL PEATU3YIOTCS W CHCTEMATH3UPYIOTCS BUIBI JCSITEIBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUMBACTCS JTOCTHKCHHUE
MPEeIMETHBIX M METANpeIMETHBIX IUIAHHUPYEMbIX Pe3yJIbTaTOB 00ydeHHs, (HOpPMHUPYETCS €CTeCTBEHHOHAy4yHasi IPaMOTHOCTb: OCBOCHHE HAY4YHBIX METOJIOB
WCCTIEIOBAHUS SIBIIGHUM MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSCHATH (PU3MUECKHUE SIBJICHUS, PUMEHSIS TOJIyYeHHBIC 3HAHUS, peniaTh 3a7a4i, B TOM
YHUCJIe KAYECTBEHHBIE M SKCIIEPUMEHTAIbHBIE.

[IpuHIUIMATBEHO NESITEIHHOCTHBIN XapakTep JaHHOTO pasjelia peau3yercs 3a CYET TOTO, UYTO OOYYarolHUecs BBITIOJNHSIOT 3aJaHus, B KOTOPBIX UM
MpeaJiaraeTcs:

Ha OCHOBE IMOJYUYEHHBIX 3HAHWW Pacro3HaBaTh U HAYYHO OOBSICHATH (PU3UUECKUE SIBICHUS B OKPYKAIOUIEH TPUPOJIE U TIOBCETHEBHOM KU3HH;

UCIONIb30BaTh HayYHbIE METO/IbI CCIIEOBAHUS (PU3NYECKUX SABICHUHN, B TOM YKCIIE JUIS MPOBEPKU TUIOTE3 U MOTyUEHUSI TEOPETUUECKUX BHIBOIOB;

OOBSCHATh HAyYHbIE OCHOBBI HamOoOJee Ba)XXHBIX JOCTH)KEHHM COBPEMEHHBIX TEXHOJIOTHM, HalpuMep, MPaKTHYECKOTO HCIOJb30BaHUS DPa3IMUHBIX
HMCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS! BCEX U3BECTHBIX BUJOB YHEPTUU.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «®U3UKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS HANpPaBICHO Ha JOCTIXKCHHE JIMYHOCTHBIX, METANPEJIMETHBIX W TPEIMETHBIX
00pa30BaTeNbHBIX PE3yIHTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

B pesynbrate n3ydyeHus (U3MKM Ha YPOBHE OCHOBHOIO 0OmIero obpa3oBaHusi y oOydwaromerocst OyayT cOpMHUpOBaHBI CIEIYIOIIUE JIMYHOCTHBIC
pe3yabTaThl B 4aCTHU:

1) NATPUOTHYECKOr0 BOCIIUTAHUA:

IPOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (DPM3UYECKON HAayKu;



LICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUICKUX YUEHBIX (PU3UKOB;

2) rpakKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXIEHHM OOIIECTBEHHO-3HAUMMBIX M 3THYECKHUX IpOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM
TOCTIOKEHUH (DU3HKHU;

0CO3HaHME Ba)KHOCTU MOPAJIbHO ATMYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCTIUTAHMS

BOCIIPHUSITHE 3CTETHUECKUX KadecTB (U3NYECKON HayKH: €€ TapMOHMYHOIO OCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUS:

OCO3HaHME LIEHHOCTH (pu3MyecKol HayKHM KaK MOIIHOIO HMHCTPYMEHTa IO3HAHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTWH, BaKHEHIIEH COCTaBIAIOIIEH
KYJbTYPHI;

pa3BUTHE HAYYHOH JII0003HATEIILHOCTH, HHTEPECa K UCCIIEA0BATENbCKOM eI TEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:

0CO3HaHME LIEHHOCTH 0€3011aCHOro 00pasa )KM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUPE, B&XKHOCTH IIPaBUi 0€3011aCHOr0 MOBECHHSI HAa TPAHCIOPTE, Ha
J0porax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 000PYI0BaHUEM B JJOMAILIHUX YCIOBUSX;

c(OpMHPOBAHHOCTh HaBbIKA pe(IeKCUH, IPU3HAHKE CBOETO IPaBa Ha OLIMOKY U TAKOT'O JKe MpaBa y JIpyroro 4esjoBeKa;

6) Tpya0BOro BOCIUTAHUSA:

aKTUBHOE y4yacTHE€ B PELICHWU MPAKTUYECKUX 3a/ad (B paMKax ceMbH, 00pa3oBaTeIbHON OpraHu3alMy, Topoja, Kpas) TEXHOJIOIMYECKONH M COLUAIbHOM
HaNpaBJICHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3MUECKUX 3HAHU;

UHTEpEC K MPAKTUYECKOMY M3YyUEHUIO Tpodeccuii, CBA3aHHBIX ¢ (PU3UKOIA;

7) 3K0JIOrHYeCKOr0 BOCIIMTAHMS

OpUEHTalMsl Ha NpUMEHEHHEe (U3NYECKUX 3HaHWM JUIsl pelieHHsl 3a7ad B 00JacTH OKpY’Karolled cpefpl, IUIAaHUPOBAHMS MOCTYNKOB M OLEHKH HX
BO3MO>KHBIX ITOCJIEJCTBUH JJIs1 OKPYKAIOIIEH CPEJIBL;

OCO3HaHUE I1100aJIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0JIeM U IMyTel UX peleHus;

8) aganTannu K M3MEHAIOMUMCH YCJIOBUSM CONMAJIBHON ¥ IPUPOIHOM CPeAbI:

HOTPEOHOCTH BO B3aUMOJICHCTBUY MPU BBINOJIHEHUN UCCIIEOBAHUN U IPOEKTOB (PM3NYECKON HAIIPABIIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;

MOBBILIEHNE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 NIPAKTUUECKYIO JAESTEIBHOCTD;

NOTPEOHOCTh B (POPMUPOBAHUHN HOBBIX 3HAHUM, B TOM 4yHciie (GOpMYJIUPOBATh UJIEH, TOHATHS, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SIBJICHUSIX;

0Co3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKY;

IUTAHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHUM;

CTpeMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3U IPUPO/IbI, 00IIeCTBAa M SKOHOMHUKH, B TOM YHCJIE€ C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUH;

OLICHKA CBOUX JIEHCTBUH C YUETOM BIHSHUS Ha OKPYKAIOIIYIO CPELy, BOSMOXKHBIX II100aJIbHBIX MOCIEACTBHM.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs nporpaMMbl 1Mo ¢U3MKe Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus y oOyuatonierocst 0ynyT copMHpoBaHbl METapeaMETHbIE
pe3yabTaThl, BKJIIOYAIOIINE IMO3HABaTEJIbHbIE YHUBEpCalbHble Y4deOHbIE NEMCTBUS, KOMMYHUKAaTHBHBIE YHHBEpCaJbHbIE y4yeOHbIE NEHCTBUSA, PETyJsTHUBHBIC
YHUBEpCaJbHbIE yueOHbIE AEUCTBUS.

ITo3HaBaTenbHBbIC YHHBepPCAJbHbIC y4eOHbIe AeliCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU O0BEKTOB (SBJICHUN);

yCTaHaBJIMBATh CYIIECTBEHHBII MPU3HAK KJIACCU(UKALUU, OCHOBAaHUS JUIsl 0000IIEHUS U CPABHEHUS;



BBISBIIATh 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B pacCMaTpUBAEMbIX (paKkTaX, JAHHBIX U HAOIIOAEHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSIM;

BBISABIISATH MPUYMHHO CJIEJCTBEHHBIC CBA3M NPU HM3YYEHUH (U3NYECKUX SIBJICHUN W IPOIECCOB, JeNaTh BBIBOJABI C HCIOJb30BAHUEM JIECTyKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJIMUHUH;

CaMOCTOSITENILHO BBIOMPATh criocol pemieHus yaeOHoi pu3nieckoil 3a1a4un (CpaBHEHHE HECKOJIBKUX BapUAHTOB PELICHHUs, BEIOOp HanOoJee Moax OASIIEeTo
C y4€TOM CaMOCTOSTEJIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKie 1eHCTBUA:

MCII0JIb30BaTh BOMPOCHI KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHMUS,

IPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IIAHY OTIBIT, HECTIOXKHBIN (PU3HMUECKUIl SKCIIEPUMEHT, HEOOIIBIIOE HUCCIIeJOBAHUE (PU3HMUECKOTO SBIICHUS;

OLIEHUBATh HA IPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMALIHIO, TOJYUCHHYIO B X0JI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENEHO (hOPMYITHPOBaTh 000OIIEHNUS M BEIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, OIBITA, UCCIICAOBAHMS;

IIPOTHO3UPOBATh BO3MOXKHOE JajbHENIIee pa3BUTHE (PU3NYECKUX IIPOLECCOB, a TAKXKE BBIIBUIATh MIPEANOIO0KEHNU 00 UX Pa3BUTUH B HOBBIX YCIOBUSX U
KOHTEKCTax.

Pa6ora ¢ undopmanmeii:

OPUMEHSTHh pa3jIMYHble METOMbI, WHCTPYMEHTHI W 3allpOChl MpPHU IMOHWCKE W OTOOpe MH(OPMAIMM WM JAHHBIX C YYETOM MPEUIOKEHHOW Y4eOHOM
¢buznueckoil 3a1auu;

aHAM3UPOBATh, CUCTEMATH3NUPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMy HpeAcTaBieHUs HHGOPMALMM M MIUIIOCTPUPOBATH pELIaeMble 3aJa4d HECIOXKHBIMH CXEMaMH,
JAuarpaMMamy, HTHOM rpadukoi 1 uX KOMOMHAIUSMU.

KoMMyHukaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

B X0Jie 0OCyXJeHHUsl y4yeOHOro marepuaia, pe3yJbTaToB Ja0OpaTOpHbIX padOT M NMPOEKTOB 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIaeMOH TeMbl U
BBICKA3bIBaTh UJIEU, HAIIEJIEHHBIE HA PEUICHHE 3a/1a4l U MOAJIepKaHue OJaroKenaTeIbHOCTH 00IEeHNs;

COIOCTABJISITh CBOU CYXIEHUS C CY>KIACHUSMH JIPYTHX YYaCTHHKOB Jiajiora, oOHapy>KMBaTh pa3jIMyKie U CXOJCTBO MO3ULIUH;

BbIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BHIMOJIHEHHOIO (PM3WYECKOrO OIbITa (IKCIIEPUMEHTa, HCCIIEAOBAaHUs, IMPOEKTa). MOHMMAaThb M HCIHOJIb30BAThH
MPEeUMYIIECTBa KOMaHAHON U MHIWBUTyalIbHOM pabOThl IPU PEIIEHNN KOHKPETHON (U3NYECKON MPOOIEMBI;

IPUHUMATD eI COBMECTHOM JIeSTeNbHOCTH, OPraHU30BbIBAaTh JEHCTBUS MO €€ JTOCTUIKEHUIO: PACHPEIeNATh poiu, 00CYKAaTh MPOLECCHl U Pe3ybTaTh
COBMECTHOI paboThl, 0000111aTh MHEHMSI HECKOJIBKUX JIIOJIEH;

BBITOJIHATH CBOIO YacTh PalOOThI, OCTUTas KAUECTBEHHOI'O pe3yjbTaTa M0 CBOEMY HAIPaBJICHHIO U KOOPAMHUPYS CBOM AEHCTBHS C APYTUMH YJIE€HAMH
KOMaH/Ibl;

OLIEHUBATh KAYECTBO CBOETO BKJIaJia B OOIIMIA MPOAYKT 110 KPUTEPUSAM, CAMOCTOATENBHO CPOPMYINPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranmn3anus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYAIUIX, TPEOYIOMIUX s perieHus PU3NUeCKUX 3HaHUM;

OPUEHTHUPOBATHCS B PA3JIMUHBIX MOJX01aX MPUHATHS peIIeHUH (MHIUBUAYyabHOE, IPUHATHE PEICHUs B TPyIIe, IPUHATHE PELICHUH TPYIIOoN);

CaMOCTOSITENIbHO COCTABJIATh AJTOPUTM pellieHus (U3MUECKON 3a7auyd WIM IUIaHa HCCIIEeOBaHUS C Y4ETOM HMMEIOIIHUXCS PEecypcoB M COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEHTHPOBATh NPEJIaracMble BApUaHThl PEILICHUN;

JienaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTELICKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyallMM U IIpeJyUIaraTh IUIaH €€ H3MCHCHHUS,



OOBSACHATH MPUYMHBI JOCTHKEHUSI (HEAOCTHXKEHHUS) Pe3YJIbTaTOB JAESTEIbHOCTH, AaBaTh OLEHKY MPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTh (B TOM YHUCIIC B XOJ BBHINOJHEHUS (DU3MYECKOTO MCCIEIOBAHUS MU MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
M3MEHHUBILUXCS CUTYAallMii, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjbTaTa L€ U YCIOBHUSIM. CTaBUTh Cce€0si HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIopa WM JUCKYCCHUU HAa HAyYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY APYroro. MpU3HaBaTh CBOE MPaBO Ha OLIMOKY MPHU pelleHHH (PU3NUECKHUX 3a/1a4 WM B YTBEPKACHUSIX HA Hay4HbIE TEMbI
U TaKO€ K€ MPaBO JIPYyroro.

HPEIMETHBIE PE3YJIBTATBI

K koH1y 00y4enus B 9 kiacce npeiMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JJOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YHAOLIMXCS YMEHHNA:

UCTIOJIb30BaTh TMOHATHSA: CHCTEMa OTCYETa, MaTepUallbHAs TOYKA, TPACKTOPHUS, OTHOCHUTEIHHOCTh MEXaHHMYECKOro ABIDKEHHs, aedopmarus (ympyras,
IUIACTUYECKasi), TPEHUE, LIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh UM MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPJOE TENIO, LIEHTP TSHKECTH TBEPAOTO
TeJa, paBHOBECHE, MEXaHWYECKHE KOJICOAHUsI M BOJIHBI, 3BYK, HMH(Pa3ByK M yIbTPa3BYK, JEKTPOMAarHUTHBIC BOJHBI, IIKala AJICKTPOMArHUTHBIX BOJH, CBET,
OJIM30pPYKOCTh U JalIbHO30PKOCTb, CIIEKTPhI UCITYCKAaHUs U NOMJIOIEHHs, alb(da, 6eTa- 1 raMMa-u3ITydyeHHsl, U30TOIIbI, s/IEpHasi SHEPreTHKa;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEMHOE JIBUKEHHE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE JBH)KEHUE, CBOOOJHOE MajeHUE
TeJ, PaBHOMEPHOE JBHXXEHHME 110 OKPY)KHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTHUBHOE IBI)KEHHUE, KoJeOaTelbHOE JBMKEHHE (3aTyXarolllueé W BbIHYXKJICHHBIE
Kosie0aHUs1), PE30HAHC, BOJIHOBOE JBMIKCHHME, OTPAKCHHME 3BYKa, NMPSAMOIMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE W IIPEJIOMIICHHUE CBETA, IOJIHOE BHYTPEHHEE
OTpa)KEHHE CBETa, pa3joXkKeHue Oeoro CBeTa B CHEKTP M CIOXKEHUE CHEKTPalbHbIX IIBETOB, JUCIIEPCUsl CBETA, €CTECTBEHHAs! PaJliOAKTUBHOCTh, BOBHUKHOBEHUE
JMHEWYATOTO CIIEKTPa U3ITYUYCHHS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBICHHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YyUEHHbIX (PM3UUYECKUX SBICHUH B OKpY’KarolleM MUpe (B TOM yucie (pu3nueckue sBJICHUs B IPUPOJIE: IPUIUBBI U OTIMBBHI,
nBukeHue miaHeT COJIHEYHOM CHCTEMBbl, PEaKTUBHOE JABM)KEHUE KUBBIX OPIaHU3MOB, BOCIPUATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUUYECKUE BOJIHBI,
I[yHaMH, 3XO, I[BeTa TeJl, ONTHYECKHE SIBIEHUs B NpUpOJe, OHOJOrMyYeckoe AeWCTBUE BUAMMOIO, YJIbTPA(HUOIETOBOrO M PEHTTEHOBCKOIO HU3JIy4YeHHH,
€CTECTBEHHBIN paJMOAaKTUBHBIN (DOH, KOCMUYECKHE Jy4YHd, PaJMOaKTUBHOE H3IyYEHUE TNPHUPOAHBIX MHUHEPAJIOB, ACHCTBUE pPAaJUOAKTHUBHBIX H3JIyUYEHHH Ha
OpraHu3M 4YeJIOBeKa), IPU ATOM MEePEBOAUTH NIPAKTUUYECKYIO 33/1a4y B y4eOHYI0, BBIJICNIATh CYIIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX 5BJICHUA;

ONMCHIBATh HM3yYEHHBbIE CBOICTBA Te€l M (PU3MYECKHE SBIICHUS, HCIOJIb3yS (PU3NYECKUE BEJIWYMHBI (CpeAHssi U MTHOBEHHAs CKOPOCTh Tejla IpU
HEPaBHOMEPHOM JIBUKEHUHU, YCKOPEHHE, IepeMellieH e, TyTh, YIII0Bas CKOPOCThb, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOAHOTO MaeHHUS,
BEC TeJa, UMIYJbC Tella, UMIYJbC CHJIBI, MEXaHWYecKass padoTa M MOIIHOCTb, IMOTEHLIMAJIbHAs SHEPIusl Teja, MOAHITOrO HaJ IMOBEPXHOCTHIO 3EMIIH,
MOTEHIMAJIbHAsT SHEPTHsI CKATOM MPYKUHbBI, KWHETUYECKasi SHEPIus, MOJIHAs MEXaHUYeCKasi SHeprus, Mepuoj U 4acToTa KoyeOaHui, JUTMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, NOKA3aTesb MPEIOMIICHUS CPE/Ibl), IPU OMMCAHUU MPABWIBHO TPAKTOBaTh (PU3NUYECKHI CMBICI UCIOJb3yEMbIX BEIHYMH,
0003HaYeHMS U €AMHUILBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BEIMUUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEJTMYMH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUYECKHE SBJICHUS U INPOLECCHI, UCHOIb3Yys 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHMS, NMPHHLIUI
CYNEPIIO3UIMKU CHJI, TPUHIUI OTHOCUTEIbHOCTH ['anuiies, 3akoHpl Hbr0TOHA, 3aKOH COXpaHEHUsI MMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETA, 3aKOHBI
COXpaHEHHUs 3apsIOBOIO U MacCOBOTO YMCEII MPU SIEPHBIX peakIUsX, IPH 3TOM JIaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA M 3alIUCHIBATh €0 MaTeMaTHYECKOe
BBIPa)KCHHUE;

OOBSICHATH (pU3MUECKHUE MPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYallMi MPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH PHUYUHHO-
CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIaroB ¢ OMOpPoil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3MUECKUX SABJICHUH, (PU3NUECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;



pemath pacu€THbIe 3aa4yu (OMHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCIONb3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBatOIINE (DU3MUYECKUE BETUUYMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJaud 3alUChIBAaTh KPATKOE YCIOBHE, BBISBIATH HENOCTAIONIME WM W30BITOYHBIC JAaHHBIC, BBIOMPATH 3aKOHBI U (OPMYIIBI,
HE0OXOUMBIE Ui PEIICHHUs, IPOBOAUTh PACUETHI M OLIEHUBAThH PEATUCTUYHOCTD MTOJIYYEHHOTO 3HAUeHUS (PU3HMUECKON BEJIUYUHBL

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPH MOMOIIHM (GU3MYECKUX METOJIOB, UCIOIb3Ysl ONMUCAHHUE MCCIEAOBAHUS, BBIICIATH MPOBEPIECMOE
MIPEIN0JIOKEHNE, OLIEHUBATh IPABUIILHOCTD MOPSJIKA TPOBEICHUS UCCIIEAOBAHNUS, AeNIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIOIEHUH U OTIBITOB;

MPOBOJMTH OMBITHI 1O HAOMIONCHUIO (U3MUECKUX SIBJICHUN WM (PU3NYSCKUX CBOMCTB Tell (M3ydeHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHCHUs
SHEPTUH, 3aBUCUMOCTD MEPHOIa KOJIeOaHU MPY>KUHHOTO MAasTHUKA OT MAacchl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILTUTY/ bl MaJIbIX KOJICOAHUIH,
NPSMOJINHEHHOE PaclpOCTpaHEHUE CBETA, Pa3IOKEHHE OeNoro cBeTa B CHEKTP, M3yYCHHE CBOMCTB M300pakeHUs B TUIOCKOM 3€pKalie M CBOWCTB M300pakeHUs
npeaMeTa B coOuparoiieil TnH3e, HaOl0IeHNe CIUIOUIHBIX U JTMHEHYaThIX CIIEKTPOB M3IYyUEHUS): CAMOCTOSTENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000py/TI0BaHUsI, ONMCHIBATH XOJI OTIBITA M €T0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MIPOBOAUTH NMPU HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHUI, ONpeesisisl CpejHee 3HaueHne U3MepsaeMoil BelnnuuHsbl ((pokycHOe paccTosHue coOuparomen
JIMH3BI), 000CHOBBIBAThH BBIOOP Cr0c00a u3MepeHus (M3MEpUTEILHOTO TPUdopa);

MPOBOAMTH HCCIIEJOBAHUE 3aBHUCUMOCTEH (DM3MUECKUX BEIUYMH C HCIIOJIB30BAHMEM MPSIMBIX H3MEpPEHHIl (3aBUCHMOCTh IMyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JBMXEHUU 0€3 Ha4aJIbHOW CKOPOCTH, Mepruoja KoJeOaH!il MaTeMaTuueCKOro MasgsTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTIJIa OTPa)KEHHUS CBETa
OT yIJla MaJeHUs U yrja MpeJoMJICHHsS OT yria MaJeHHs): IUIAaHWPOBATh HUCCIIEOBAHME, CAMOCTOATEIHHO COOMpPATh YCTAHOBKY, (DUKCHpPOBATHh pPE3yIbTaThl
MOJTy9eHHOM 3aBUCUMOCTH (DM3MUYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ rpaUKOB, EJIaTh BBIBOJIBI 110 PE3yJIbTaTaM HUCCIICIOBAHNS;

MPOBOAWTH KOCBEHHBIE H3MEPEHUS (PU3UUYECKHX BEIUYMH (CPEedHsss CKOPOCTh U YCKOpPEHHE Tela MNpU PaBHOYCKOPEHHOM JIBHJKEHUH, YCKOPEHHE
CBOOOJHOTO MajeHus, XECTKOCTh MPYKUHBI, KOIPPHUIMEHT TPEHUS CKOIBXKEHHSA, MeXaHHM4eckas padoTa M MOIIHOCTb, YacTOTa M TMepuol KolebaHui
MaTEMaTHYECKOTO W TPYXHHHOTO MAasTHUKOB, OITHYECKAas CWJIA COOHMparoniel JIMH3BI, PaJANMOAKTUBHBIN (OH): IUIAHHPOBATH HM3MEPEHHUS, COOUpATh
SKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIELys IPEI0KEHHON UHCTPYKIIMU, BHIYUCISATH 3HAUEHUE BEJTMYHUHBI U aHAIM3UPOBATH MOJTyUYEHHbIC
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU;

coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH TIpU padoTe ¢ 1a0opaTOPHBIM 000PYIOBAHHEM;

pas3nuyaTh OCHOBHBIC MPH3HAKM M3YyUYCHHBIX (PU3WYECKUX MOJEJel: MaTepHaibHas TOYKa, aOCOTIOTHO TBEPAOE TEJIO, TOYCUHBIH MCTOYHHUK CBETA, JIyY,
TOHKas JINH3a, IJIaHEeTapHasi MOJEJIb aT0Ma, HyKJIOHHAsI MOJIEJb aTOMHOTO SI/Ipa;

XapaKTEePU30BaTh MPUHIUIIBI TEHCTBUS U3yUYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX OMHCAHUS (B TOM YUCIE: CIUIOMETDP, NaTUYUKU
MOJIOXKEHHUS, PACCTOSHUSL U YCKOPEHUs, paKeTa, 9XOJO0T, OUKH, MEePUCKOI, GoToanmapaT, ONTHIECKUE CBETOBOBI, CIIEKTPOCKOI, JO3UMETp, kamepa BunbcoHa),
WCIIONB3YS 3HAHHS O CBOMCTBAX (DU3WUYECKUX SIBIICHUN U HEOOX0AUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YyUYEHHBIX TEXHHUYECKHX YCTPOWCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MpHU
pelieHnu yueOHO-TIPaKTHYECKUX 3a7a4, ONTHYECKUE CXEMBI JUIsl TOCTPOCHUS U300paKEHUI B TNIOCKOM 3€pKaJie U coOUparoien JuH3E;

OPUBOIUTH TpUMEpHl (HAXOAWTH HH(OPMAIMIO O TpHUMEpax) MPAKTUYECKOTO HCIONBb30BaHUS (PU3UYECKNX 3HAHWNA B TOBCEAHEBHOW JKU3HU IS
obecrieueHrss OE30MAaCHOCTH TMPHU OOpalleHHH ¢ MpUOOpaMH U TEXHHYECKUMH YCTPOMCTBAMHU, COXPAHEHHS 370POBbS U COONIOACHUS HOPM 3KOJIOTHUYECKOTO
IIOBE/ICHUS B OKPYXKAIOLIEH cpelie;

OCYIIECTBIISATh TOUCK HH(pOpManuu (PU3NYECKOTo coaepkaHus B VHTepHeTe, caMOCTOSTENbHO (HOPMYIHPYs TOUCKOBBIM 3ampoc, HAXOIWUTh IyTH
OTpeieNIeHUs JOCTOBEPHOCTHU MOyYeHHOW HH(OPMAIIMK HA OCHOBE UMEIOIIMXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOYHHUKOB;

WCITOJIH30BaTh TIPH BHITIOJIHEHUH YYE€OHBIX 33JIaHUN HAYYHOIIOMYJISIPHYIO JIUTEPATypy (GU3HUECKOTO COACPIKAHUS, CIIPABOYHBIE MAaTepUaIbl, PECYPChI CETH
WuTepHer, B1aneTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, PeoOpa3oBaHus HH(OOPMALIUK U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(POPMAIIMH U3 HECKOJIBKUX MUCTOYHUKOB (PU3UYECKOTO COJAEPIKAHMS, IMTyOJINIHO
MPEACTABIIATH PE3YJIbTAThl IPOCKTHOM MM MCCIIEI0OBATENBCKON JEATEIbHOCTH, IPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3YUEHHBIN NOHATUITHBIN anmapaT u3y4yaeMoro
paznena (GU3NKU U COIPOBOXKIATH BHICTYIICHUE MPE3eHTaIUel ¢ y4€TOM 0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

Neni/mm Tema paznenos KonnuectBo
4acoB

1 3aKOHBI MEXaHUKHU 31

2 | Mexanudeckue KoJieOaHUS U BOJTHBI 8

3 DJICKTPOMArHUTHBIE KOJICOAHNS U BOJTHBI 20

4 | DneMeHTBl KBaHTOBOW (U3UKH 16

5 | Becenennas 12

6 [ IloBropenue 15
HUroro 102




IHOYPOYHOE IIVTAHUPOBAHUE

No Cpoku HasBanue paznena [Ipumeuanue
n/n BBITIOJTHEHUS (x0JI-BO 4acoB),
IU1aH | daxT | mman | daxt TEMbLYpoKa
3akonbl Mexanuku (31 4.)

1 Texnuka 6e3onacHocTH (1 monyroaue). OCHOBHBIC TOHITHS MEXAHHUKH.

2 PaBHOMepHOE npsiMonnHeiiHOe nBrxkeHue. [ padudeckoe mpencTaBieHe
pPAaBHOMEPHOI'O JIBUKEHUS

3 OTHOCUTEIBHOCTh MEXaHUYECKOTO TBUKECHHUSI.
Bxoonaa konmpoavnas paboma

4 AHanu3 KOHTPOJIbHOM paboThl. Y ckopeHue. PaBHOyCKOpEHHOE NPSIMOIIMHENHOE
JIBUKECHHE.

5 ['paduku 3aBUCUMOCTU CKOPOCTU OT BPEMEHU IPU PABHOYCKOPEHHOM IPSIMOJMHENHHOM
JIBUKCHHH.

6 [lepemenieHue Npy paBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHHH.

7 Pemenne 3anau

8 Pemenue 3amay

9 JlaGopatopHas pabota Nel «MccnenoBanue paBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBVDKCHUS

10 CB000IHOE NajIeHue

11 JIBH>KEHUE TeJa 0 OKPYKHOCTH € MTOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO.

12 Pemenue 3amau

13 Pemenue 3amau

14 KontpoJsbHas padora Ne 1 «MexaHnuyeckoe ABHKEHHE»

15 IlepBbiil 3akoH HeroToHa. B3anmonericteue ten. Macca u cua.

16 Bropoii 3akoH HeroToHa.

17 Tpernii 3akoH HproTOHA.

18 JIBM)KEHHE HCKYCCTBEHHBIX CITYTHUKOB 3€MJIH.

19 HeBecoMmocTh U neperpysku.

20 JIBro>KeHMe Tell 1o ACHCTBHEM HECKOIBKHIX CHIL.

21 KonTpoJsbHasi pa6ora Ne 2 no teme: «3akonnbl HeloToHa».

22 AHaJIN3 KOHTPOJIbHOM paboThl. MIMiynbc. 3akoH coxpaHeHUs uMnysbca. PeakTuBHOe




/o

Cpoku
BBITIOJIHCHU A

IU1aH | daxt

I1aH | daxt

HasBanue paznena
(KoJ1-BO YacoB),
TEMBI ypOKa

[Tpumeuanue

3akonbl Mexanuku (31 4.)

JIBIDKEHUE.
23 Pemenue 3amauy.
24 Pemenue 3amau.
25 MexaHnnueckasi paboTa U MOUTHOCTb.
26 Pemenue 3amauy.
27 Pabota u noteHnmanbHas SHEPrusl.
28 PaboTa 1 KHHETHYECKAsi SHEPTHSL.
29 3aKOH COXpaHCHHSI MEXaHHUICCKON YHEPTHH.
30 Perienue 3amau
31 KonTpoJsibHasi pabora Ne 3 o teme «3aKkoH COXpaHeHHUsI JHEPIrUU».
Mexannyeckue KoJeOaHusi 1 BOJIHBI (8 4.)
32 AHaa13 KOHTPOJIbHOM paboThl. MaTeMaTUuyeCKuil U NPy>KMHHbBIE MASITHUKH.
33 [lepuon xonebaHusi MaTEMAaTHYECKOTO M MPY)KMHHOTO MAsiTHUKOB.
34 JlaboparopHas pabota Ne2 « M3yueHue xonebaHus MaTeMaTHYE€CKOTO U MPY>KMHHOTO
MasiITHUKOB).
35 JlaGopatopHas pabota Ne3 « M3mMepeHue yckopeHus: CBOOOAHOIO MajJieHUs C TOMOIIIbIO
MaTEMaTHYECKOT0 MasITHIKA.
36 Brinyxaennsie kosnebanus. Pesonanc.
37 MexaHunueckue BoJIHbI. Perenue 3aau.
38 CBolicTBa MEXaHMYECKUX BOJIH.
39 Koutposbuas padora Ned no teme «Mexanuveckune KoJjae0aHUs M BOJTHBD)
JIeKTPOMarHUTHBIE KoJIeOaHusi U BOJIHBI (204)
40 AHaJI13 KOHTPOJIbHOM paboThl. SIBI€HHE 3JI€KTPOMAarHUTHON MHIYKIUH.
41 MarHuTHbIN NOTOK.
42 Hanpasienue naaykunonHoro toka. IIpasuiio JIeHna.
43 JlaboparopHas pabota No4 «l3yueHue siBIeHUS 3JI€KTPOMAarHUTHON MHAYKIIUN
44 CaMOMHTYKIIHSI
45 Kongencarop. Ilpome:xyTouHasi KOHTpPOJIbHAas padoTa.
46 AHaIn3 KOHTPOJIbHOM paboThl. KonebaTebHbII KOHTYDP.
47 CB00OOHBIC YJIEKTPOMArHUTHBIC KOJICOaHUSI.
48 BbIHyX/IeHHbIE 3JEKTPOMArHUTHBIE KOJICOaHusI.
49 TexHuka 6e3onacHocTy (2 noiyroaue). IlepeMeHHBbIH 31eKTpUYECKU TOK.




/o

Cpoku
BBITIOJIHCHU A

IU1aH | daxt

I1aH | daxt

HasBanue paznena
(KoJ1-BO YacoB),
TEMBI ypOKa

[Tpumeuanue

3akonbl Mexanuku (31 4.)

50
Tpanchopmarop
51 Pewenue 3amau.
52 Ilepenayda 2eKTPUIECKOM YHEPTHUH.
53 DJIEKTPOMArHUTHBIE BOJIHEI.
o4 Vicrionp30BaHuE 3J€TPOMArHUTHBIX BOJIH IS Iepeiadn WH(GOPMAIIHH.
55 CBOIACTBA JICKTPOMArHUTHBIX BOJIH.
56 DJIeKTPOMarHUTHAs IPUPOJIa CBETA.
S/ [11kaJia 3JIEKTPOMArHUTHBIX BOJIH.
58 Pewmenue 3amau.
59 KoutposbHas padora NeS no treMme «JJ1eKTPOMATHUTHbIE KOJTeOaHUSI M BOJTHBI»
60 AHayn3 KOHTPOJIbHOU paboThl. DoToddhdekrt. Pemenne 3anay.
61 CtpoeHue aToma.
62 CHeKTpbl MCHYCKaHMsI U MOTJIOLIEHUSI.
63 PanroakTHBHOCTD.
64 CocTaB aTOMHOTO spa.
65 ParioakTHBHBIE PEBPAIICHNSI.
66 SInepHble CHITBI.
67 S nepHble peakuu.
68 Jledext macchl. DHEPreTHUECKUH BBIXO SIPHON PEaKIInH.
69 Pemenne 3amauy.
70 Jlenenue siaep ypana. Ilennas peakius.
71 S nepHslil peakTop. A nepHas SHepreTuka.
72 TepmosiiepHbIe peakIuu.
73 JlelicTBUSl palMOAaKTUBHBIX M3JIYYEHUH U MX IPUMEHEHUE.
74 DJIEMEHTapHbIE YaCTHUIIBI.
75 KonTpoJsbHasi pa6ora Ne6 no teme «Jj1eMeHThl KBAHTOBOI (pU3MKI))
Bceesennas (124)
76 AHaIn3 KOHTPOJIbHOM paboThl. CTpoeHue U MacuTaObl BCEJICHHOM.
77 Pa3BuTre peAcTaBiIeHNi O CHCTEME MUpa.
78 CTpoeHue U MacIiTaObl BCEJICHHOM.




/o

Cpoku
BBITIOJIHCHU A

IU1aH | daxt

I1aH | daxt

HasBanue paznena
(KoJ1-BO YacoB),
TEMBI ypOKa

[Tpumeuanue

3akonbl Mexanuku (31 4.)

79 Cucrema 3emis — JlyHa.

80 du3nyeckas npupoa MIaHeThl 3eMIIs M €€ €CTECTBEHHOTO CIyTHUKA JIYHBI

81 JlaboparopHas pabota Ne5 «OnpeneseHne pa3sMepoB JIYHHBIX KpaTepOB»

82 [lnaneTs

83 JlaGopaTtopHnas pabora Ne6 «OmnpeneneHre BbICOTHI U CKOPOCTH BBIOpOCaA BEIIECTBA U3
ByJIKaHa Ha cryTHuke FOnutepa Moy

84 Mauibie Tena COJTHEUHOM CHUCTEMBI

85 ConHeyHasi CUCTEMa- KOMIUIEKC TeJI, HMEIOIINE 00Iee MPOUCXOXKICHHUE.

86 Hcnonp30BaHue pe3ybTaTOB KOCMHYECKHX MCCIEIOBAHUN B HAyKe, TEXHUKE H
HAapOJHOM XO3IHCTBE

87 KonTponbHas padota No7 «Bcenennasn

IloBTOpEHUE

88 MexaHu4yecKue sIBJICHUS

89 MexaHU4ecKue sIBJICHUS

90 MexaHU4ecKue sIBICHUS

91 MexaHn4ecKue sIBJICHUs

92 MonexyssipHasi GU3UKa ¥ TEPMOTMHAMHKA

93 MonexyssipHasi GU3UKa ¥ TEPMOTTHAMHKA

94 MosekyssipHas pU3MKa U TEPMOIMHAMUKA

95 MouiekyssipHas Gu3MKa U TEPMOJIUHAMUKA

96 DJIEKTPUYECKHE, MATHUTHBIE 1 KBAHTOBBIC SIBIICHHSI

97 DJeKTpUYECKHEe, MATHUTHbBIE U KBAHTOBBIE SIBJICHUS

98 DJIEKTPUYECKHE, MATHUTHBIE U KBAHTOBBIC SIBJICHUS

99 DJIEKTPUIECKHE, MATHUTHBIC U KBAHTOBBIC SIBJICHUS

100 HNTorosasi KOHTpoOJIbHasi paboTa

101 AHaJ13 UTOrOBON KOHTPOJIbHON pabOoThI

102 O0600IIAINN YPOK

Hroro 102 yacos




