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HHOACHHUTEJIBHAS 3ATTHCKA
IIporpamMma no pusmuke ua YPOBHE OCHOBHOTO 001IET0 00pa3oBaHUS COCTABICHA HA OCHOBE
NONOXCHHA W TpeboBanmii Kk Pe3ynbTaTaM OCBOCHMS Ha 6a30BOM ypoBHE OCHOBHOIM
obpa3osarensHoi HpOTpaMMEl, npeacTasieHHpx B @I'OC OO0, a Takxke ¢ y4€ToM ¢eaepanbHoit
paboueit mporpaMMel BOCTIHTAHHES 1 Konuenuun npenonasanus yueGuoro npenMera «Ouznkay.
Cozepsxaiue nporpaMMer mo (H3HKe HaIpaBIeHO HA GOPMUPOBAHHE €CTeCTBEHHOHAYYHOH
TPaMOTHOCTH 00YYarolUMXCd H OpraHH3amHIio H3y4eHHs QHM3MKH Ha JAEATENBHOCTHOM ocHOBe. B
IporpaMMe 1o (H3NKe YYUTHIBAIOTCS BO3MONKHOCTH yuebHOrO mnpeaMera B peanusanuu
TpeboBanuit GTOC Q0O x TIaHHPYCMBIM JTHYHOCTHBIM M METANPEIMETHBIM pPe3y/IbTaTaM
00yUEeHHS, a TaKKe MEeXIIPEMETHEIE CBS3H CCTCCTBCHHOHAYYHBIX Y4€0HBIX IIpeIMETOB HA YPOBHE
OCHOBHOTO 00mIero oGpasoBaHus.
Ilporpamma no dusnke YCTaHABJIMBACT pacrpeleNcHHe y4efHOro MarepHana fo roaam
obyuenus (mo Kmaccam), NpeinaraeT MPUMEPHYIO MOCIEAOBATEAbHOCTE HM3YUEHHA TeM,
OCHOBAHHYIO HA JIOTHKE Pa3BHTHS IIPEAMETHOIO COAEPKAHUA H YY€Te BO3PACTHRIX 0COOEHHOCTEIH
obyvaronruxcs,
Tporpamma no (usuxe paspaGorana ¢ neTbI0 OKa3aRHs METOIMYECKON MOMOIIH YIHTENO B
CO3aHKK paboyveit IporpaMMsI mo y4ebHOMY npeamerTy.
@u3nxa AsIseTCA CHCTEMOOOPA3YIOIUM JUTS €CTECTBEHHOHAYHHBIX YYEOHBIX NpPEAMETOB,
TIOCKONBKY (PH3UYECKHE 3aKOHBI IEXAT B OCHOBE OpOLECCOB M ABICHHH, U3ydYaeMbIX XUMHeH,
Omonormeii, acrpoHoMuel (usuveckoli reorpadueii, BHOCHT BKIam B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, IOpefoCTaBlfseT Haubolmee SCHELIE o0pasusl NPHMEHEHWs HAayYyHOTO MeToxa
TIO3HAHHA, TO €CTh CIIOCO6A NONYYEHHS TOCTOBEPHBIX 3HAHMH O MHpE.
Onmna w3 riaBHbIX 337849 busKHIEcKoro 00pasoBaHHA B CTPYKType obIiero oGpa3oBaHms
COCTOHT B (QopMuUpoBaHMH CCTCCTBEHHOHAYYHOH TIPaMOTHOCTM M HHTEpeca K Hayke vy
obyvaronmxcs,
Hsysenne o¢usmkun Ha 6asorom YPOBHE MNpPEANONaraeT OBMafeHHE CIEAYIOUIHMH
KOMIICTCHTHOCTAMH, XapaKTePH3yIOIUMU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:
® HAyYHO OOBACHATH SBJICHMS;
¢ OICHMBATEH K MIOHAMATH OCOOEHHOCTH HAYYHOTO HCCEI0BAHMS;
¢ MHTCPHPETHPOBAaTh JAHHBIC M HCNOAb30BATL HAYWHBIE HOKA3aTENLCTBA IUIA
NOTy4EHMS BBIBOIOB.
Uenu u3ydenus ¢usuxu Ha YPOBHE OCHOBHOro 06LIero ofpa3oBaHHa oOnpedencHH B
Konnenuuu npenonasanmns yuebHoro npeamera «®u3Hka» B 0Gpa3OBaTENLHBIX OpraHU3aIuiIX
Poccuitckoit  ®eneparuu, PCATH3YIONIMX OCHOBHBIE 00Ieo0pazoBaTeNbHEle NPOTPAMMEI,
YTBEPKIAEHHOH pemenneM Komnernn Munncrepersa mpocsemenns Poccuiickoit Denepauuu
(npotokon ot 3 nexabps 2019 r. Ne [TK4BH).
Ienu m3yvenns pmanku:
® npHoGpeTeHME HHTEpeca M CTpeMJIECHHS O0y4YalOIHXCA K HAYyYHOMY HM3YYCHHIO
IIPMPONEI, Pa3BATHE X HHTE/UIEKTYAIbHBIX H TBOPUYECKHX CIIOCOOHOCTEI;

® Pa3BUTHE MIPSACTaBACHHE O HAYYHOM METONE IMO3HAHHN U popmuporanue
HCCIICNOBATENBCKOIO OTHOMIEHHS K OKPYKAIOIIAM SBICHHIM;

* (opmHpoBaHKe Hay4HOroO MHPOBO33DCHHSA KaK Pe3yibTaTa U3YUEHHS OCHOB CTPOEHHS
MaTepHH H GyHIAMEHTAIBHBIX 3aKOHOB (DHIHKH;

* ($OpMHpOBaHHE NpeICTABIEHHH 0O PO QH3HKH AN Pa3BHTHS APYTHX €CTECTBEHHBIX
HayK, TeXHUKH U TEXHOJIOTHIA]




® Da3BUTHE NpPEACTABIEHHH O BO3IMOXKHEIX cepax Gyaymel mpodeccHOHaNBHOM
ACATCILHOCTH, CBA3aHHOH ¢ (BH3HKOH, HOAroTOBKA K JanbHeHIneMy OOYYEHHIO B 3TOM
HalpaBIeHWH.
HocTuxenne stux memeii IPOTpaMMEl M0 GH3UKE HAa YPOBHE OCHOBHOTO OBIIEro
obpazopanus ofecneunpaercs PELICHHEM CIISHYIOIUX 3a0aY:
® TpHOGpETeHHE 3HAHUH O AUCKPETHOM CTPOCHHH BEILECTBA, 0 MEXAHHYECKHX, TEINOBBIX,
JICKTPH'IECKUX, MATHUTHBIX H KBAHTOBBIX ABIECHHUSAX;
® DOpHOOPETEHHE yMeHHM ONMMCHIBATE U OOBACHATL  (usMueckue sBNEHHMS ¢
HCIONB30BAHUEM NOJTYYCHHBIX 3HAHMIA;
¢ OCBOCHHE METONOB pEIIEHHS NPOCTEHLINX PacyYCTHBIX 3aflad ¢ HCIONB30BAHHEM
busHueckux Moznene#t, TBOPHECKHX H IPAaKTHKOOPHEHTHPOBAHHBIX 331a4Y;
¢ Da3BHTHE yMeHHH HaOmozaTh [IPHPOIHbIC ABICHHA W BBIIONHATH  OMBITHI,
nabopatopubie paGoTel u IKCIICPHMCHTANIBHBIE HCCIEJOBAHHS C HCHOJL30BAHHEM
M3MEPHTENBHAIX IPUGOPOB;
¢ OcBoCHHE mpHEMOB pPaboThl ¢ HHbOpMauueit $u3nYECKOro CcomepKaHus, BKIHOYAS
MHQOPMAIHIO O COBPEMEHHBIX JIOCTHIKCHHSX (GH3MKM, aHAIH3 H KpPHTHYECKOe
OUEHHMBaHHE HHQOPMALUH;
¢ 3HaKOMCTBO CO ctiepaMu NpoheccHOHATEHOM ACATENBHOCTH, CBA3aHHBIMH ¢ (PH3HUKOI, U
COBPEMCHHEIMH TEXHOJIOTHAMH, OCHOBAHHBIMU HA JOCTIIKEHUSX $U3AYECKOl HAYKH.
Ha usydenue dusuxu (ba30BBI ypoBEHB) Ha YpoBHE OCHOBHOTO obulero obpasopaHus
OTBOJUTCH B 9 KJlacce - 102 Jaca (3 yaca B HEEI0).




CONEP)KAHUE OBYYEHHS
9 KJIACC

Pasnen 1. Mexanuueckue fAIBJICHUA,
Mexannueckoe ABHXEHHME. MarepuanbHas Toyka, Cucrema orcuéra, OTHOCHTEIRHOCTE
MEXaHWYECKOT0 ABHIKECHH. PaBnomeproe NPAMONHHEHHOE IBHXEHUE., HepasrnoMeproe NpAMONMHEHHOe

CkopocTH. LleHTpocTpemuTensHOE YCKOpEeHHE,

Iepesiit 3akom Hrsotoma, Bropo#i 3akon HewotoHa. Tpetuit 3akon Hreiorona, [puBnHD
CYNEPIO3HIHH CHI.

Cuna ynpyrocty. 3axou I yka. Cuna Tpenus: cuna TPCHHA CKOJIBXKEHHS, CHIIA TPEHHS MOKOS, IpYTHE
BHABI TPEHUA.

Cuna tsxectd u 3akon BCEMHDHOTO TATOTEHHS. YcKopeHue cBoOOIHOrO nameHus. JIBrxeHHe
TimaueT Bokpyr Connua. Iepsas kocMugeckas CKopocTe. HeBecoMocTs i IIEPErpy3KH.

PasHORecHe MaTepHanbHOM TOUYKH. AGCOMOTHO TBEpACe Teno. PasHoBecHe TBEPAOro Teja ¢
3aKPETIICHHOM OChIO Bpamenus. Moment CHIIeL LleHTp Tax)ecTy.

Hmnyinec Tena. HUsMenenue uMnyasca. UMiynbce cunsl. 3axon COXpaHEeHUs MMIyskca. PeakTusHoe
IBHXECHUE,

Mexannyeckas paboTa B MOMmHOCTS. Pa6ota cun TAKECTH, YOPYrocTH, Tpenns. Cessp JHEPTruH H
padotsr. Iorennuanpuag SHCPIMA Tena, MOZHATOTO Haf [TOBEPXHOCTHIO 3eMNH. [loTeHnHaIbRas SHEPTrHA
CKATOH NpykHHEL KuHeTuueckas SHeprus. Teopema o kuneTHyeckoii SHEPrHH. 3aKOH COXpaHeHHS
MCXaHHIECKOH 3Heprun.

Hemoncmpayuu.

1. Habmoaenne MEXaHHUYECKOTO NBMXKECHHS TE/I4 OTHOCHTEBHO Pa3HBIX Tel OTCYéTA.

2. Cpaprenve myteii u TPaeKTOPHH ABHIKEHHS OAHOIO H TOTO Xe Tena OTHOCHUTENIBHO pPasHbIX Tel

OTCYETA.

3. Hsmepenme CKOPOCTH M YCKOPEHHAS NPAMOTHHEHHOIO IBHKEHHS.

4. Hccnenopanne TIPH3HAKOB PABHOYCKOPEHHOTO ABHIKCHHUA.
5
6

Ha6nionenue namxenus TeNa o OKpPYKHOCTH.
Habmonenve mexanuueckux ABIEHHH, IPOMCXONAIMX B CHCTeMe oTcuéta «Tenenkary npu eé
PaBHOMCDHOM H YCKOPEHHOM ABIXKEHHH OTHOCHTE/ILHO KaOnHeTa QH3MKK.

7. 3aBucHMOCTE YCKODEHHA Te/la OT MACCHI TeNd U ACHCTBYIOIIEH Ha HEro CHIIbL

8. Halmopnenue pasencrsa cun TIpH B3aHMOIEHCTBHH TeJ.

S. HsMmenenue Beca tena [IDH YCKOPEHHOM JIBH)XEHHH.

10. Ilepeaua HMIYJIECA IPY B3aUMOJEHCTBHH TeJL.

11. llpeoGpazoranus SHEPrHH NPpH B3aUMOJEHCTRHH Tejl.

12, Coxpanenue HMITYIBCa ITPH HEYIIPYTOM B3aHMOJEHCTRHY,

13. Coxpauenne HMITY/ECA IPH abCOMOTHO YNIPYTroM B3auMoneHCTRHM,

14. Habmozneuue peaxtupHoro JABHKEHHA.

13. Coxpanenue Mexannueckois SHEPIHH NpH CBOOONHOM NIAJECHHH,

16. Coxpanenne Mexanuyeckoit SHEPTHH IIPH JIBHIKEHHH TeJla 1101 AeiCTBHEM NpPY>KHHBI.

Habopamopusie pabomvt u onvimeL,

1. KoHcrpyuporanue TPaKTa IJIA pa3sroHa H JalbHEHIIETo PaBHOMEPHOIO IBH)KEHUS LIAPHKA MITH
TENEHKH,

2. Onpenenenne cpemmeit CKOPOCTH CKOJBXEeHHS Opycka MIIH IABHKCHHS LIApHKA 110 HAKNOHHOM
IUIOCKOCTH.

3. Onpenenenue YCKODEHUS Tella IPH PaBHOYCKOPEHHOM JBHKEHHUH 10 HaKJIOHHOH IJIOCKOCTH.

4. Vccnenosanne 3aBMcHMocTH IyTH OT BPEMEHH I[PH DaBHOYCKOPEHHOM JBHJKCHMH Ge3
HavalbHOH CKOPOCTH.

5. Tlposepka rumotessr: ecin IIPH paBHOYCKOPEHHOM ABHXKEHHH 0€3 HavaabHOM CKOPOCTH NIYTH
OTHOCATCA KaK DA HEYETHBIX YMCE, TO COOTBETCTBVIOILME IIDOMEKYTKH BDEMEHH OIMHAKOBEL




6. MccnenoBanue 3aBrCHMOCTH CHITED TPEHHA CKOJILXEHUS OT CHIIBI HOPMATBHOTO [IABICHHAS.

7. Omnpenenenue KO3 GOHIHEHTA TPEHMS CKOJIbKEHML.

8. Oupenenenne x&cTrocTu TIPYXHHBL

S. Onpenenenue paboTel cuibl TPCHHS TIDH DPaBHOMEPHOM JABHKEHHH Tella 1o TOPU3OHTANBHOMH

[TOBEPXHOCTH.
10. Onpenenenvie paGoTel CHsI YHPYTOCTH NPHU NOABEME IPy3a C HCIOIB30RAHHEM HEIOIBHIKHOIO
H [IOABHXKHOTO OJIOKOB.

11. U3yqenne 3axona COXpaHEHHA 3HEPTHH.

Pasnen 2. Mexanmueckue xoneGanns u BOJIHBI,

KoneGarensHoe nemxenne. Ochopnnie XApAKTEPHCTHKY KONEOAHHI: EPHOR, YacTOTa, AMILIATYAA.
Maremaruyuecxkuii u TpYXHHHEIH MasTHHKA. [IpeBpamenne sHeprun IIpH KoniebaTeIbHOM ABHXCHUM.

3aryxarowme koneGanus, Briyxaennsie koneGanus. Pesonanc. Mexanngeckne Bonnel. CBoiicTBa
MEXaHMYeCKHX BOH. [Tpogonbuele u TIONEPEYHBIC BOJIHBL. JITMAA BOIHBL H CKOPOCTH e pacnpocTpaHeHHs.
Mexanudeckne Bonms B TBEPAOM TENE, CeHCMHYECKHUE BOHAL

3ByK. I'poMkocTE 3BYKa H BBICOTa TOHA. OTpaKeHHE 3BYKa. Hudpaspyk u ynstpassyk.

Hemoucmpayuu.
Habmonenue koneGanuit Ten N0 AeHCTBHEM CHIIBI TSKECTH M CHJIBI YIPYTOCTH.
Habmonenue xone6anuit TPy3a Ha HUTH H Ha [IPYXKHHE.
HaGmonenue Bamyxaenubx xoneGammii H pPe30HaHCa.
Pacripoctpanenue npogonbuex u HOTIEPEYHEIX BOJH (Ha MOJENH).
HaG:monenue sasurcumocTy BoICOTHI 3BYKa OT YaCTOTEI.
AKycTHYecKu#t pe3oHanc.
aGopamoprsie pabomst u onvime.,
. Onpenenenne vacTors 1 nepuona konebaHHH MaTEMaTHYECKOrO MasSTHUKA.
Onpenenenye vactors i neproaa KonebaHui mpyXHMHHOTO MadTHHKA.
. Hccnenosanue 3apucuMocTH NEPHOLA KO/ICOAHHH OMBEIIEHHOTO K HUTH IPY3a OT ATHHE HHTH.
Hccnenosanue 3aBucumocTy IIepHOa KoJeOaHuii TPy XKHHHOIO MASTHHKA OT MACCHL rpysa.
IIpoepka nesarucumocTn NIepHoaa KoeOaH U Ipy3a, MOABEIEHHOTO K HATH, OT MACCHI rpysa.
OnbiTi, ACMOHCTPHPYIOIHE 3aBUCHMOCTE IIEPHOAA KONeOaHHIl TIPYKHHHOTO MasiTHHKAa OT
MACCHI I'py3a H WECTKOCTH MPYIKHHEL

7. M3mepenme ycxopenus csoGonoro NaJeHus,

Pasnen 3. Jaextpomarnurnoe moge u 3J1eKTPOMArHUTHbLIE BOJIHBI.

DNeKTPOMArHHTHOE mojte. JIeKTPOMarHUTHEe BONHEL CBolicTBa JNEKTPOMArHHTHBIX BoJiH. [1Ikana
JJICKTPOMArHHUTHEIX BOJIH. Mcnons3oBanue JICKTPOMAarHUTHBIX BOJIH A1 COTOBOM CBSI3H.

ONeKTpOMarHuTHAs npupona ceeta, CKopocTh cBeTa. BonHoBbIE cRojicTRa cReTa.

Hemonempayuu,

1. CBoHCTBa 3MEKTPOMATHATHEIX BOJIH.

2. BonHOBLIE cBOjiCTRA cBeTa.

MaGopamopneie pabomst u onsims:.

1. Msyuenue cBOMCTB 3MeKTPOMATHUTHBIX BOH ¢ TIOMOILBI0 MODHIIBHOTO TelleoHa.

Pasnen 4. Ceerosbie sBrenus.

Jlyueasn mMomens cmera. Mcrtounmkn cera, [Ipamonuneiinoe pacipocTpanenue csera. 3arMenus
Conuna v Jlynet. OTpaxkenne crera. [Tnockoe 3epkano. 3akon OTpaXKEHHSA CBeTa.

Ilpenomnenne crera. 3axon IpeioMieHHA cBeTa. IlonHOe BHYTpeHHee OTpaeHHE CBeTa,
HUcnons3oranne nommoro BHYTPCHHETO OTPaXKEHHS B ONITHYECKHX CBETOBO/IAX.

Jlunsa. Xon nyueit B munze. OnTuueckas CHCTeMa (hoToannapata, MUKPOCKOTIA M Tejleckona, a3
Kak ontuyeckas cucrema. Binzopykocts u JaJIbHO30PKOCTE,

Paznoxenue 6eioro cpera B cnextp. Onbrrbl Helorona. CrnoxeHHe CIEKTPAIBHBIX [BETOR.
Jucnepcus ceera.

Hemoncmpauuu,

1. TpaMonuneiinoe pacupocTpaHeHHE CBETa.

2. Orpaxenue cpera.

3. Ilonvuenue n3o6paskenuit B IJIOCKOM, BOFHYTOM H BBIVKJIOM 3€PKATax.
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IIpenomnenue cpera. (/

OnTuueckuii ceeToBom,

Xoa yy4eit B cobHparomeii munze,

Xon my4eit B pacceHparoneit aumze.

[lonyuenne u3o6paxennuit c TOMOLIBIO THHS.

. IlpuHuun peficreus goroannapara, MHKPOCKOIIA ¥ TENIECKOIMa.

10. Monens riaza.

11. Pasnoxenue 6enoro ceeta B ceKTp.

12. Ilosyuenne 6e10ro cBETa IPH CIOXEHHH CBETA Pa3HBIX LIBETOR.

Jlabopamopnuie pabomest u onvime.

1. Hccnenopanme 3aBHCHMOCTH yriia OTpa)K€HH CBETOBOTO JIy4a OT YIJ1a [TaJeHHS.

2. VsyueHHe XapaKTePHCTHK H300paXeHus OpeAMETa B ILTOCKOM 3€pKaiie.

3. HccrenopaHHe 3aBHCHMOCTH yIiia NPEIOMICHUS CBETOBOTO JIyya OT YIjla HaJcHHS Ha IpaHHLe
«BO3JyX—CTEKJION.

4. llomyuenue uzobpaxeHuii ¢ IOMOIIBIO cobuparoleii THH3EL,

5. Onpenenenne dpoxycHoro PacCTOAHUA H ONITHYECKOH CHIIbI coOMparomie THH3H,

6.

7.

.
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OmBITEI IO pasokeHHIO GEnoro ceTa B CIIEKTD.
OnLITHI O BOCTIPHATHIO BETA HPEAMETOB TIPH MX HaOIOJIEHHH Yepe3 LBETOBLIE PUBTPEL.

Pa3aen 5. Kpanropble siBenns.

Onerter  Pezepdiopna u InaHeTapHas MoJenb aroMa. Monens atomMa bBopa. Hcnyckanme u
Horjomenne ceeta aroMoM. KeauTel, Jlnneliuarbie crieKTpeL.

PapvoaxtuBHOCTE, Anbda, Gera- u raMma-u3nmydenud. CtpoeHue aromHoro sgpa. Hykionnas
MOZeNs aTOMHOTO sifpa. MsoTonsl. PagnoakTusHele npeppamenus. [lepro moLypacnana aTOMHbIX Jep.

Aneprbie peaknuy. 3aKoHB! COXpaHEHHS 3apAO0BOTO H MacCOBOIO YHCEI. JHEPrHS CBA3HM aTOMHBIX
sanep. CBs3b Macchl H SHePruu. Peakiun CHHTE3a M JeeHUs anep. Ucrounuku sueprum CoHLa K 3BE31.

Snepnas anepretuxa. JleiicTaus PalHOaKTHBHBIX M3IYYSHHH Ha JKABBIC OPTaHU3MBI.

Hemoncmpanuu,

CrieKTph! H3Ny4YeHHS H OIIOLEHN,

CrieXTphl pasIMYHbIX Ta30B,

Crniextp BOmOpOa.

Habmonenue Tpekos B kamepe BuiiscoHa.

PaGota cuétunka nonusupyommx H3JIY4YCHHH,

- Perucrpanus mnyuenus npupomHsx MHHEPAIOB H HPOAYKTOR,

Tabopamopnuie pabomst u onvime..

1. Habmonenue CIutomMHbIX H THHEHYATHIX CIEKTPOB H3JIYYCHHS.

2. HccnefioBaHHE TPEKOB: H3MEPEHHE SHEPTHH YACTHIIE TIO TOPMO3HOMY HYTH (110 doTorpadusm).

3. Hiamepenne paanoakTuBHOrO GoHa.

HNosTopaTennHo-0606maomuit Moxy.Ix.

IToBTOpHTENLEHO-06 06 ILArOIIHI MOIYIbk IpelHa3HaueH Id cdcTeMaTdsanmu u  00oOleHHns
TIPEIMETHOrO COACPXAHHS K OIBITA AEATENLHOCTH, IPHOOPETEHHOrO MpH H3YYEHHH BCETo Kypca DH3MKH,
@ TaKXE I MOATOTOBKH K OCHOBHOMY FOCYNADCTBEHHOMY JK3aMEHY IO (H3HKe AN 0OYHaIOMEXCs,
BEIOPABIIMX 3TOT yueOHHIH MpeaMeT.

1IpH WM3y4eHHH NaHHOrO MOy peanu3yoTcs H CHCTEMAaTH3HPYIOTCSA BHABLI AESTEILHOCTH, HA
OCHOBE KOTOPBIX OOECHeYMBAETCH JOCTHIKGHHE NPEAMETHBIX H METANPEAMETHBIX [UIAHHPYEMBIX
Pe3yNbTaToB 00yYeHus, HOPMHPYETC eCTECTBEHHOHAYYHAS I'PaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB
MCCNIENOBAHUA ABNEHUH NPHUPOALI H TEXHHKH, OBJIAJIEHHE YMEHHSMH OGDBACHATH (QU3HYECKHC SBICHHA,
IIPUMCHAA IOJTyYECHHBIE SHAHUS, PEMATh 33a9H, B TOM YHCIIE KAYeCTBEHABIE H 3KCTIEPHMEHTAILHBIE.

TIpHHIMIHANBHO AeATEIbHOCTHBINA XapakTep NAHHOTO pasjeNna peanu3yercs 3a CuéT TOro, 4ro
o0yJaroluecs BHITOMHAIOT 3aIaHK4, B KOTOPBIX MM IIpeqIaraerTcs:

Ha OCHOBC MONY4YCHHBIX 3HAHMA paclo3HaBaTh M HAYYHO OOBACHATH (DM3MYECKHE SBIICHHSA B
OKpYXalolnei IpUpo/ie H IOBCEAHEBHOMN KH3HH,

UCTIONB30BATE HAYYHEIE MCTOABI HCCIICNOBAHMSA (H3MYECKHX ABIEHHMH, B TOM YHCJIE AJs IPOBEPKH
THIIOTE3 H MIOJYYEHUA TEODETHYECKHX BBIBOIOB,
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OOBACHATE HaydHBIE OCHOBBI HauGolee BKHBIX IOCTHXCHHH COBPEMEHHEIX TEXHONOTHH, HampHMep,
[IPaKTUYECKOTO HCIOJIBL30BAHUA Pa3HUYHBIX HCTOYHUKOB SHEPTHH HAa OCHOBE 3aKOHA MPEBPALICHHS H
COXPAaHCHHA BCEX H3BECTHBIX BUNOB SHEPIHH.

IVIAHUPYEMBIE PE3YJIbTATHl OCBOEHHSA INPOTPAMMBI 110 ®H3UKE HA YPOBHE
OCHOBHOT'O OBIIEr0 OBPA3OBAHMS

Wsysenne ¢usuxu Ha ypoBEe ocHOBHOrO obwmero 06pa3oBaHus HANpaBIEHO HA JNOCTHXKCHHE

JIHYHOCTHBIX, METanpeAMETHRIX A IpPCAMETHRIX oﬁpasoaaTeanbe PE3YIBTATOB.

B pesynbratre mzyuenus $u3uky Ha ypoBHe ocHOBHOrO o6mero obpasoBanus y ofyuaromerocs

OyayT chOpMHPOBAHE clienyIOmMe THUHOCTHEE Pe3yIBTaTHI B YaCTH:

1) naTpuoTHyeckoro BocnuTanua:

~ NPOABICHUE HHTEPECA K KCTOPHH H COBPEMEHHOMY COCTOSHHIO POCCHACKOM QU3MUeCKOH HAYKH;

~ LIEHHOCTHOE OTHOIICHHUE K JOCTHXXEHHAM POCCHHUCKHX YUEHBIX-(PH3HKOB;

2) rpamxmanckoro u AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

~ FOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYXIEHHH OGIECTBEHHO 3HAYHMBIX M 3THUCCKHX npobiieM,
CBA3AHHBIX C IPAKTHYECKHM NIPUMEHEHHEM JOCTHKEHHH QH3UKH;

~ OCO3HAHHE BAXKHOCTH MOPATBHO-3THUYECKHX MPHHIAINOB B AEATEIBHOCTH YUEHOrO;

3) 3cTeTHYECKOr0 BOCHUTAHHS:

~ BOCIIPHATHE SCTETHYECKHX KAYeCTB PU3HUECKOH HayKu: ed FapMOHUYHOTO IIOCTPOSHUS, CTPOrOCTH,
TOYHOCTH, JAKOHHYHOCTH;

4) UEMHOCTH HAYYHOT0 NO3HAHASA:

— OCO3HaHWE NEHHOCTH (QH3MYECKOM HAYKM KaK MOIIHOIO HUHCTPYMEHTA IIO3HAHHS MHPZ, OCHOBEI
Pa3BUTHA TEXHOJIOTHH, BaXKHeHmIeH cocTapIsomed KYJABTYPHI;

~ PA3BUTHE HayYHO#H MOG03HATENBHOCTH, HHTEPECA K HCCIEA0BATEIbCKOM JeSITENBHOCTH;

5) dopMupoBaHun KyIbTYpBI 310POBLA H IMOLHOHAIBHOTO (JIArONO Ty UHs:

~ OCO3HaHHE UCHHOCTH OGe3omacHoro ofpasa XKH3HE B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BOXHOCTH NpaBHN OE30NACHOIO MOBEIEHHS HA TPAHCIIOpTe, Ha JOpOrax, ¢ JJEeKTPHYCCKHM H
TEILIOBBIM 000PYIOBAHHEM B IOMAIIHHX YCIOBHAX;

~ CGOPMAPOBAHHOCTD HaBhIKA pedekcui, NIPU3HAHKME CBOEFO NpaBa Ha OIUOKY U TAKOTO e Mpasa y
IPYTOro 4enoBeKa;

6) TpyRoBOro BocmHTAHMS:

~ O@KTHBHOC y4acTHE B PElICHHH [PaKTHYECKHX 3ajay (B paMKaX CeMbH, obpazoBarespHOIl
OPTaHH3aUMH, FOPOJa, Kpas) TEXHONOTHIECKOH M COLMANBHOMN HAIPABIEHHOCTH, TpeOYIOIHUX B TOM
HHCIIE M (PH3AYECKMX 3HAHMIA,

— HHTEPEC K IIPAKTHIECKOMY M3y4EHHIO IPOGECCHiH, CBA3AHHBIX C (DH3HKOM;

7) 3K0IOTHYeCKOro BoCIUTAHMS:

~ OPHEHTAlLUA HA NPUMEHCHHE (H3MYECKHX 3HAHMI [UI% pelleHHs 3a1ad B 06NaCTH OKpyKaroIeH
CPCAL, IIAHUPOBAHKS OCTYIKOB H OLEHKH HX BO3MOXHBIX IIOCEICTBHI s OKPYKAKOIIe cpensl;

— OCO3HAHHE III0GATBHOTO XapaKTepa JKONIOTHYECKHX POBIeM | nyTeHd uX peleHus;

8) aganranuu k HIMEHAIOMIHMCS YCTOBHAM CORMAILHON H PUPOIHOI cpeabl:

— NOTPeOHOCTh BO B3AWMOAEHCTBHM NpH BHIIOTHEHWH HCCICIOBAHUN U HpOEKTOB (H3HYecKOi
HalIpaBICHHOCTH, OTKPBITOCTS ONBITY H 3HAHMAM JAPYTHX;

— MOBEIICHHE YPOBHA CBOCH KOMIIETEHTHOCTH 4YepPes3 MPAKTUYECKYIO AeATeNbHOCTD,

— TOTPeOHOCTs B HOPMHPOBAHHH HOBBIX 3HAHMH, B TOM HHCIE (GopMy.IHpOBaTh HIEH, IOHATHS,
THIIOTE3E! O QUIMYECKAX OGBEKTAX U ABICHUIX;

~ OCO3HaHHE NePUUHTOB COOCTBEHHBIX 3HAHUMH M KOMIICTEHTHOCTEH B 0GIACTH ¢GuznKy;

— [IaHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (PH3HUSCKUX SHAHHIL




¢ — CTpCMJICHHME aHANM3HPOBATH M BBIABIIATH B3aUMOCBS3H MIPHPOIbI, OOLIECTBA U YKOHOMHKH, B TOM
YHCIIC C UCTIOIB30BaHHEM DH3MYECKHUX 3HAHUI;

¢ — OLCHKA CBOMX OCHCTBMI C y4éTOM BNHSHHS Ha OKPYXAIOIIVID CPENY, BO3MOXHBIX INTOO&IBHBIX
MOCNEeNCTBHIA.

METANIPEAMETHBIE PE3VJbBTATHI

B pesyibTare ocBoeHus mporpaMMsl mo (HM3MKe Ha YPOBHE OCHOBHOTO OGIIEro obpazoBaHHd Y
obyuatommerocs 6yayT cOPMHpOBAHE MeTANpPeAMETHbIE Pe3yJILTAThI, BKIIOYAIOMNE [103HABATENbHEIE
YHUBEpCA/IbHBIE  yYeOHBIC JeHCTBHMA, KOMMYHHMKATHBHEIE YHUBEPCATLHBIE yaeGHBIE /efiCTBH,
PETYIATHBHEIE YHHBEPCATIbHBIE YueOHEBIE NeHCTBHA.

Tlo3naparebhble yHHBEPCATLHEIE y9e0HEIE AelcTRIS

BasoBeie noruyeckne aeiicTpu:

BRUIBIIATE M XapakTepH30BaTh CYIUECCTBEHHBIE NPH3HAKH OOLEKTOB (ABIEHMIT);

YCTaHABIHBATh CYUISCTBEHHBIH IpH3HAaK KiacCH)HKALMH, OCHOBAHHA s 06oOmeHHs
CPaBHCHHS,

BBUBIIATE 3aKOHOMEPHOCTH H NPOTHBOPEHHS B pacCMaTpHBaeMbIX (akTax, MaHHBIX H
Ha0IOICHUAX, OTHOCAIUMXCA K (PH3MIESCKHM SBJICHHAM,

BBIAB/ATE NPHYUHHO-CIEJICTBCHHBIE CBS3HM [IPH M3YYCHHHM (U3MMECKHX SBICHHI H IPOLECCOB,
ACTaTh BRIBOJBI ¢ HCIIOIB30BAHHEM JEAYKTHBHBIX H HHAYKTHBHBIX YMO3AKIIOUEHHUH, BBIIBUTATH
THIIOTE3bl O B3AHMOCBA3AX (DH3HYECKHX BEIHMUMH;

CaMOCTOSTENLHO BBIGHPATh Crocol peineHHs yuebHOM ¢usmdeckolt 3agadn  (cpaBHEHHE
HECKOJILKHX BADHAHTOB pEIIeHHs, BBIOOp Haubonee MOIXONAINETO ¢ Y4ETOM CaMOCTOATENILHO
BBLICICHHbLIX KPUTEPHER).

bazoBrie HCCIICAOBATE/IbCKHE NeHCTBHA:

HCII0J1b30BaThk BOITPOCHI KaK HCCTIEAOBATENBCKUM HHCTPYMEHT IIO3HAHHS,

NPOBOMNTH HO CAMOCTOSTENBHO COCTAaBJIEHHOMY IUIAHY ONBIT, HECIOXKHBEIH (QU3MIECKHi
SKCNICPHMEHT, HEOOJIBIIOE HCCIEAOBAHHE PH3NMYECKOTO SIBICHHA,

OUCHHBATHL HAa [PHMEHHMOCTD M JOCTOBEPHOCTH MH(GOPMALMIO, IOJYYEHHYIO B XOJE
HCCJIEIOBAHHS HITH SKCIIEPUMEHTa,;

CaMOCTOATENEHO (OPMYNIHpOBaTs OGOCLIEHMS ¥ BHIBOALI MO pPE3yJNBTATAM IIPOBEAGHHOIO
Ha0/IIOIEHMS, OTIBITA, MCCIIEIOBAHHS,

IIPOTHO3HPOBATE BO3MOKHOE JaNbHEHINIEE PA3BHTHE GH3HUECKHX MPOLECCOB, A TAKKE BbIABHIATDH
[IpeANo/I0XKeHNs 00 HX Pa3BHTHH B HOBLIX YCIOBHAX H KOHTEKCTAX.

Pabota ¢ undopmamnneii:

TIPUMEHATD PA3HYHEIC METOJLL, KHCTPYMEHTH H 3alPOCHl IIPH TIOMCKE H 0T6Ope HHAOPMALHH
HJIM JaHHBIX C Y9ETOM MpeAnoxeHHoH yuebHol dusrueckoit 3aqaun;

AHAM3UPOBATE, CHCTEMAaTH3MPOBATE M WHTEPRPETHPOBATh WH(OPMAIMIO pa3IHYHBEIX BHIOB H
¢opM npeacraBnenus;

CaMOCTOATENIEHO  BBHIOHpATh  ONTHMAIbHYIO (OpPMY IpEACTaBNEHHS HMHQOPMALMH M
HIUOCTPHPOBATE pElliaeMEIe 3aa4d HECIOXHBIMH CXeMaMH, JAarpaMMaMi, WHOMH rpadMkoi u
HX KOMOMHAITHAMH.

KommyHukaTHBHBIE yHUBEpCATbHBIE Yae6HbIE AeiicTBHS:

B Xxone oGcyxnenus y4ueGHOTO MaTepuana, pesylnbTaToOB TaGOPATOPHBEIX paboT H IPOEKTOB
3aJlaBaTh BONPOCHI MO CYIIECTBY OOCY)XAaeMOM TeMBl M BBICKa3hIBATL HJCH, HALECICHHEIE HA
PCLICHHE 33/1a4l M MOJIepKaHUe GIaroxenaTeIbHOCTH OOIIEHNS;

CONIOCTARNIATL CBOM CYXIEHHS C CYXICHHSMH JIPYTMX YYacTHHKOB JHajIora, oOHApyKHBAaTh
Pa3snuyHe H CXO/ACTBO MO3HIHI;

BBIPAXKaTb CBOIO TOYKY 3PEHUA B YCTHEIX H IMHCHMEHHEIX TEKCTAX



nyGIMYHO IIPEACTABIATH DPE3yJIbTATHl BHIIONHEHHOTO (PH3MYECKOTO ONBITA (IKCIEPUMEHTA,
HCCIIEIOBAHUA, TIPOEKTA);

[IOHAMATh H HMCIOIB30BaTh [IPEUMYIIECTBA KOMAHIHOH W WHAMBHAYaTbHOH paboThl IpU
PeIIEHHH KOHKPETHOH (PH3UYECKOH MpobIeMbI;

NPHHUMATH LENH COBMECTHON AEATE/ILHOCTH, OPraHH30BLIBATH JAECHCTBHA IO €€ JOCTHKCHHIO:
pacmpefieNiaTh ponH, obCyXAaTh NpOLECCHl M pe3yNbTaTsl COBMECTHOM paboTbl, 0600IIaTh
MHEHHKSA HECKOJIBKHX JIIOIEH;

BBIIONHATE CBOKO YaCTh paboThl, JOCTHTas Ka9eCTBEHHOIO PE3yJIbTaTa MO CBOEMY HAMpPaBICHHIO
H KOOPIMHHUDYS CBOM ACHCTBHUA C APYTHMH WICHAMH KOMaH b,

OLICHHBATh KAa4yeCTBO CBOEr0 BKNaga B OOIMH NPOAYKT [0 KPHTEPUAM, CaMOCTOATENBHO
chopMYIHPOBaHHBIM YYACTHHKAMH B3AUMOJEHCTBHA.

Pery/aTHBHBIC yHHBepcaaLHbIE Y4eOHbIC NeHCTBHA

Camoopranusauus:;

BBIABJIATL MpOONEMBI B XM3HEHHBIX H Yy4eOHBIX CHMTyalMsAX, TpeOyIOIIMX /Al pelleHHs
(u3KYECKHX 3HAHUH;

OPHCHTHPOBATECA B PaA3MYHEIX IMMOAXOA&X NPHUHATHA PeuleHUH (MHAMBHOYalbHOE, MPHHATHE
PCLISHUS B TPYIIE, IPHHATHE PEIICHKHH TPYIIION);

CAMOCTOATENILHO COCTAB/IATH AITOPHTM pellleHHs (GH3HUecKolf 3aJa4yl MM IIaHa HCCNEI0BaHUS
C Y4¢TOM HMEIOIIHXCS pPECYpCOB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHpPOBAaTh
IIpeaiaracMble BapuaHThI pelleHui;

AienaTk BRIOOP H OpaTh OTBETCTBEHHOCTE 3a PellicHHe.

CaMOKOHTPOJIB, IMOLHOHAILHBIH HHTEILIEKT:

JaBaTh aJEKBATHYIO OLICHKY CHTYALlMH M TPeANaraTh MilaH eé H3IMEeHCHHUS,

OOLACHATH NPHYHHB! JOCTHXKEHHA (HEAOCTIKEHHS) PE3yIBTATOB AEATEIBHOCTH, JAaBaTh OLCHKY
NpHOOPETEHHOMY OMBITY;

BHOCHTE KODPEKTHBEI B JEATSNIBHOCTh (B TOM 4YHCIE B XOJ BEHIIOJHEHHS (H3MYECKOTO
UCCIIENOBAaHHA HIH INPOEKTd) Ha OCHOBE HOBBIX OOCTOSATENLCTB, M3MECHMBIIHXCA CUTYallHH,
YCTAHOBJIEHHBIX OIIMOOK, BO3HMKIIHX TPYIHOCTEIH;

OLCHHUBATH COOTBETCTBHE PE3YNILTaTa LIENH H YCIOBHSIM;

CTaBHTh cebs Ha MECTO JPYTOro 4enoBeKa B XOAE€ CHOpa WM JUCKYCCHH Ha HaydHYK) TEMY,
IIOHHMAaTh MOTHBBI, HAMEPEHHS W JIOTHKY IPYTOro;

IPH3HABATE CBOE NMpaBo Ha OMMOKY NpH pelueHud (PUIWYECKUX 2a1a4 WIH B YTBEPKACHHAX HA
HayYHbIC TEMBI H TAKOE K€ MPaBO JPYroro.

NNPEJMETHBIE PE3YJIbTATBI

K koHLy oOydeHus B 9 Kjacce npeaMeTHbie Pe3yabTaThl Ha GA30BOM YpPOBHE IOIDKHBI OTPakarh
CHOPMHPOBAHHOCTE ¥ O0Y4AIOIIKXCHA YMEHHIA:

HCIIONB30BATh MOHATHA: CHCTEMA OTCYETa, MaTepUaibHas TO4Ka, TPACKTOPHSA, OTHOCHTEIBHOCTD
MEXaHUYECKOro JBHXEHUS, nedopmanust (ynpyras, IUTACTHYECKAs ), TpEHHE,
LEHTPOCTPEMHUTENLHOE YCKOPEHHE, HEBECOMOCTb M TEPErPy3KH, LEHTP THKECTH, abCOMIOTHO
TBEPIOE TEJO, NEHTP TSHKECTU TBEPLOIO Tela, pABHOBECHE, MEXaHHUECKHE KoeOaHus M BOIIHEL
3BYK, HHQPa3BYK U YIBTPa3BYK, 3JEKTPOMATHHTHbLIE BOJHEI, IIKajla 3N€KTPOMAaTHHTHBIX BOJH,
CBET, GIH30PYKOCTE M JAIBHO30PKOCTD, CIIEKTPEl HCIIYCKAHHS M MOTJIOLICHUS, anba, Oeta- U
raMma-H3Ty4YeHHs, H30TOIbI, AlepHas JHEPIreTHKaE;

pa3nMyars ABNEHHS (paBHOMEpHOe ¥ HepaBHOMEDHOE MpPAMOIMHEHHOE JIBHXKCHHE,
PABHOYCKOPEHHOE MNPSAMONMHEHHOE [OBHKEHHME, CBOOOJHOE TaJeHHEe TeEl, PaBHOMEPHOE
NBHXCHHE IO OKDYXXHOCTH, B3aHMOACHCTBHE Tell, PeaKTHBHOE JBMXKEHME, KoaebaTenbHOE
ABHIKCHHE (3aTyXalOlIMe H BBHIHY)KIECHHBIE KosieDaHHs), PE3OHAHC, BOJIHOBOE IBHXKCHHE,
OTpaKCHUE 3BYKa, INpPAMOIHHEHHOE paclpOCTPAHEHHE, OTPAXKEHHE W TMPETIOMIICHHE CBETA,



TOJHOE BHYTPEHHEE OTpDAKEHME CBETa, Pas/IOKCHHE fejloro CBeTa B CHEKTp H CIOXCHHE
CTEKTPANbHEIX LIBETOB, JMCNICPCHA CBETd, €CTECTBEHHA PaIHOAKTHBHOCTD, BO3HHKHOBEHHE
JIMHeUaToro CHEKTpa HITYUCHHS) IO OMHCAHHUIO HX XapaKTepHbIX CBOHCTB ¥ Ha OCHOBE OIBITOB,
AEMOHCTPHPYIOLIHX JaHHOE GH3HYECKOS SBICHHE,

pacIo3HaBaTh MPOSBICHHE H3YUECHHBIX (H3MUECKHX gBIEHHH B OKpYXalomeM MHpe (B TOM
ynce (hU3MYECKUE ABICHHS B IPHPOJE: MPHAMBEI M OTIMBBL, JBHKCHHUE ILIAHET ConHeyHoH
CHCTEMBI, DEaKTHBHOE [BHXEHHE J)XMBBIX OPraHH3MOB, BOCHPHATHE 3BYKOB *HBOTHBIMH,
3eMJIeTpAcEHHe, celficMUYecKHe BOIHBI, IyYHAMM, 3XO, IBeTa TCd, ONTHYECKHE SBIICHUA B
npupoje, OHONOrMYEeCKoe MACHCTBHE BHIMMOTO, yIbTpaguoneToBOro H PEHTICHOBCKOIO
M3NydeHHH, €CTECTBEHHBIH paiMOAKTHBHBIH dOoH, KOCMHYECKHE Iy4H, PaTHOAKTHBHOE
H3TyYeHHE NPUPOIHBIX MHUHEPATOB, NCHCTBHE PanHOAKTHBHAIX u3nyueHHii Ha OpraHu3M
YenoBeKa), IPH ITOM MEPEBOJMThH MPAKTHYECKYIO 3a1aty B yueGHyI0, BBIIEIATS CYIIECTBCHHBIC
CBOMCTRA (IpH3HAKK) GU3MUECKHX SBICHUH;

ONKCHIBATEL H3YUCHHBIE CBOCTBA TeI M GU3HUCCKHE ABICHUS, HCTIONIB3YS (u3udecKre BEIHIHHEL
(cpemHSs ¥ MIHOBEHHas CKOPOCTh Tela IpPH HEPABHOMEPHOM  JBIXCHHH, YCKOPCHHE,
fepeMemieHne, MyTh, YIIOBAS CKOPOCTb, CWIA TPEHAA, CMNa yNpyroctd, CHJIZ THAXKECTH,
yeKopeHHe CBOOOAHOrO NalgHUs, BEC Telld, HMNYIbC TeNa, MMIYJIBC CHJIBI, MexaHuyecKas
paboTa W MOIHOCTH, MOTEHIHATbHAS 3HEPrud Tend, NOJHATOrO HaA [IOBEPXHOCTRIO 3EMIIH,
MOTEHUHMANBHAS JHEPrHA CKATOM MPYXHUHBL, KMHETHHYCCKAs JHEPrusd, MONHAd MeXaHuJecKas
JHEpTHs, NEPHOA W yacToTa KosneOamui, VIMHA BOIHBI, FPOMKOCTB 3ByKa M BRICOTA TOHA,
CKOpOCTh CBETa, TOKa3aTelb IHPENOMIIEHHS CPENEl), TPH OMMCAHWH NPaBMIILHO TPAaKTOBaTh
(u3MUECKHil CMBIC/T MCTIONB3YEMBIX BEKUHH, 0003HAUCHUS W CAMHUILLL (pu3MUECKMX BEIMYHH,
HAXOAMTh (POPMYJIB], CBAIBIBAIOUIME JAHHYIO (QU3HUECKYIO BEJIMYHHY ¢ JApyTHMH BETAUHHAMH,
CTPOHTH rpa)MKy H3yYeHHEIX 3aBHCHMOCTEH ¢u3MvecKHX BETHIHH;

XapaKTepH3oBaTh CBOMCTBA Tell, (H3WYECKHE SBJIEHHS M TPOUCCCEL UCTIONB3YS  3aKOH
COXPAHEHHS JHEPTHH, 33KOH BCEMHPHOTO TATOTEHHA, MPHUHIIAT CYTIEPIIO3HIMH CUJ, TIPHUHIHAN
oTHOCHTENbHOCTH anunes, 3akorbl HbIOTOHa, 3aKOH COXPaHEHWs HMITYJIbCa, 3aKOHBI OTPDKCHHUA
M TPEIOMICHUS CBETa, 3aKOHBI COXPaHCHHs 3apANOBOTO H MaccoBOTO quceNn TPH AACPHBIX
peakuuax, IOpH 3TOM [apaTk CIIOBECHYIO GOpMYJIHPOBKY 3aKOHA M 3alHCBIBATL €TO
MaTeEMAaTHIECKOE BRIPAKEHHE,

ofBAcHATL (bH3HYECKHE NPOLIECCH M CBOMCTBA Tesl, B TOM HHCIC M B KOHTCKCIC CUTyalui
IPAKTHKOOPHEHTHPOBAHHOTO XapakTepa: BBIABIATE PAYAHHO-CTICICTBCHHBIE CBS3H, CTPOMTH
OB LACHEHHE M3 2-3 JOTHYECKHX IIAroB ¢ OMOPOH Ha 2—3 W3YYCHHBIX CBOHCTBA U3HUECKHX
sSBNEHMAH, QH3NYECKUX 3aKOHOB HIIH 3aKOHOMEPHOCTEH;

pellaTh pacyETHHIE 331a4M (OMHPAIOIIHECH Ha CHCTEMY M3 2-3 ypaBHEHHit), MCIIONB3YA 3aKOHBI K
dopMyaBl, cea3bBaroue GH3WYECKAES BENHTMHEL HA OCHOBC aHANM3A yCAOBHA 3a/1a4H
3aIMACHIBATh KPATKOE YCIOBUE, BHABIATE HEIOCTAIOIIHE HIIH M30BITOYHBIC JAHHEIE, BHIOMPATH
3aKOHBI M (OpMyJbl, HeoOXOmMMBIE IS DEIICHUHA, IPOBOAUTL pacuéTel ¥ OLEHMBATDH
PEANTHCTHYHOCTH NOMyYEHHOTO 3HaUeHHA U3NHCCKON BEHHHEL,

pacIio3HaBaTh [IpoOieMbl, KOTOPHIC MOXHO pPEIIMTh MpH ITOMOMH H3MUIECKHX METOIIOB,
HCTIONE3YS OMHMCAHHE HCCIICHOBAHHMS, BBLUICHATH MPOBEPAEMOC TpeANONoKEHH e, OLUEHHBATD
IpaBHILHOCTh TOPSIKA MPOBEACHHS HCCIEIOBAHUA, ACNATh BRIBOAEL HHTEPNPETHPOBATH
pe3yneTaThl HaOMIOJACHHH H ONBITOB,

IPOBOJMTh OMBITHL MO HAGMIONEHHIO (H3UIECKHX SBNEHHH WIH (PUIHUECKHX CBOHCTB TeI
(u3ydeHue BTOpOro 3axoHa HBIOTOHa, 3aKOH2 COXPAHEHMS JHEpIUH, 3aBHCHMOCTh MEpHoJa
Kkone6aHuil pYKUHAOTO MASTHHKA OT Macchl Ipy3a H XECTKOCTH NPYXUHEL H He3aBUCHMOCTE OT
AMIUTHTYBI MalbIX KoJeGanHui, MPAMONKMHEHHOE PACPOCTPAHCHUE CBETA, pasnoxeHHe Genoro
CBETA B CIEKTP, H3YYEHHE CBOMCTB H300paXeHus B MJIOCKOM 3CPKAIC H cBOHicTB H30DpaXKeHus
TpefiMeTa B coOUparoLlei TMH3E, Ha0II0ACHHE CIUIOUIHBIX H TMHEHYATBIX CIIEKTPOB H3ITy9EHUs):
CAMOCTOSTENLHO COBUPATH YCTAHOBKY W3 H3OBITOUHOTO Habopa o6opya0BaHus, OMKCHIBATE X0
OIIBITA H €r0 pe3yibTarhl, HopMyTHPOBATE BBIBOIEL;




[IPOBOJHTE IIPH HEOOXOAMMOCTH CEPHIO NpPAMBIX M3IMEPEHHH, ONpenenss CpeiHee 3HAHEHUE
u3MepseMol BenuuuHBl ((HOKyCHOE PacCTOAHHE coGuparomies THH3bI), 0OOCHOBLIBATR BBIOOD
criocofa u3MepeHns (H3MEPHTEIbHOTO npubopa);

[POBOJUTE HCC/IEIOBAHHE 3aBHCHMOCTEH (H3MYECKHX BE/MYUH C HCIONH30BAHHEM HIPSMBIX
W3MepeHyi (3aBHCHMOCTB IIYTH OT BPEMCHH IIpH PaBHOYCKOPEHHOM JIBHXCHHH fe3 HayanbHOH
CKOpPOCTH, TIEpHOa koneGaHui MaTeMaTH4eCKOro MasTHHKA OT JUTHHBL HUTH, 3aBHCHMOCTH yTia
OTpa)eHus CBeTa OT yria NajcHus H yria NpenoMICHUA OT yria najeHKs): MIaHHpOBAThH
WCCICIOBAHME, CAMOCTOSTENEHO COOUpaTh yCTaHOBKY, UKCHPOBATE PE3yNbTATEL oIy deHHOMH
3aBHCHMOCTH (H3HYECKHX BEIHYHH B BUAE TaGu1 ¥ rpaduKoB, AENaTh BBIBO/IBI IO pe3yIbTaTaM
WCCIIEIOBAHHS,

MPOBOAUTL KOCBEHHBIE H3MEPEHUA u3MUecKnX BeTHIMH (CPeIHAs CKOPOCTH H yCKOpEHUE Tena
IpH PaBHOYCKOPEHHOM [IBHKCHHH, YCKOPEHHE ¢BOGOMHOTO ManeHHsA, KECTKOCTh NPYXHHBL
K09D(HUIMEHT TPEHHA CKOIBKCHHSA, MEXaHHICCKAs pa6ota W MOIIHOCTb, JacTOTa H [EPHOL
KoneBaHuii MATEMATHYECKOTO H NPYXHHHOrO MAATHHKOB, OINTAHYECKAd cuna cobuparoleH
NMH3bI, PAAMOAKTHBHBH (OH): NNAHAPOBATE H3MEPEHIA, cobuparh SKCIEPHMCHTANBHYIO
YCTAHOBKY W BBINONHSITH U3MEPCHHUSA, ClIEAyS TIpeIIOKEHHOR HHCTPYKIHMH, BBITUCIATD 3HAYCHHE
BETMUWHEI M AHANM3HPOBATH IONYYEHHBIE PE3YIbTATHI C yuéToM 3a7aHHOW NOrpelHOCTH
H3MEpEHHUH;

co6I0aaTh NpaBy/ia TEXHAKK Oe30NacHOCTH NpH pabote ¢ 1a0opaTopHBIM 0GopyIOBaHUEM;
pasIM¥arTh OCHOBHBIE TMPH3HAKH W3YHCHHBIX u3MuecKUX MOjesei: MaTepHalbHAd TOYKA,
aBGCONMIOTHO TBEPIOE TENO, TOYEUHBIH MCTOUHHK CBETA, NIy, TOHKAA JIHH3a, jaHeTapHas MOIC/b
aToMa, HYKJIOHHAs MOJENs aTOMHOTO A/1pa;

XapaKTepu30BaTh NPHHUMIB NSHCTBHS H3YHCHHbBIX npu6opoB M TEXHMYECKHX YCTPOMCTB €
Omopoil Ha WX ONHCAHHA (B TOM HHCIE! CIHIOMETD, [aTYHKH IIOJIOKCHUs, PacCTOSHUA H
YCKOpEHHsl, paKeTa, 3XOJ0T, OUYKH, IEpUCKOL, doToarmapar, ONTHYECKHE CBETOBOARL
CEKTPOCKOI, JO3HUMETDP, KaMepa BunscoHa), HCMOIB3YA 3HAHUA O cBolicTBaX (PH3IMYCCKHX
ABJICHUH U HeOOXOAUMBIE (PU3HIECKHE 3aKOHOMEPHOCTH;

HCIOIb30BaTh CXEMBI M CXEMATHUHbIe PHCYHKH H3YICHHBIX TeXHMYECKUX YCTPOHCTB,
M3MEPHTETBHEIX IPAGOPOB H TEXHOTOTHYECKUX POLIECCOB TipH peLeHHH Y9eOHO-NPAKTHHECKHX
3a/1a4, OIITHYECKHE CXEMBL JJI1 NOCTPOCHHA H300paKeHuil B TIIOCKOM 3€pKaie 1 cobuparonIe
nHH3e;

IPUBOIMTS HTPHMEPE! (HAXOMHTH uHGOPMAIKIO O TIpEMEpax) MPaKTHYECKOro HCIONB30BaHUS
(U3MYECKNX 3HAHUH B [TOBCEIHEBHOM XH3HH JUIg 00eCTeuCHus Ge30NacHOCTH Ipy oOpalieHud ¢
npubopaMH M TEXHUYECKHMH ycTpolicTBaMM, COXPaHEHMS 3[0POBRA H coOmoIcHNA HOPM
3KOIOTHYECKOT0 TIOBEJICHHS B OKPYXKalowweH cpene;

OCYLIECTRIIATH MOMCK HHQOPMAIMH (bu3HyecKOro COACPKaHUs B WHTepHeTe, CaMOCTOATENBHO
dopMyupys TOMCKOBBIH 3anpoc, HAaXOMUTD yTH ONpeenieHNns AOCTOBEPHOCTH OTy4eHHOH
AH(GOPMAIUH Ha OCHOBE HMCIOLIHXCH aHaHWi ¥ JOTONHUTENBHBIX HCTOUHHKOE,

MCIONB30BATE [P BHIMONHEHMH y4eOHBIX saqaHuii HAYHHO-TOMYIAPHYIO JIMTCPATYPY
(u3HYecKoro CONEpKaHus, CIPaBOYHEIC MaTepHalibl, Pecypcbl CeTH WHTepHET, BIALETD
IpHEMaMH  KOHCIIEKTHPOBAHHA TEKCTa, npeoGpazoBanus MH(OpMALMH U3 OAHOM 3HAKOBOH
CHCTEMEL B IPYTYIO;

c031aBaTh COOCTBEHHBIE MHMCBMEHHBIC W YCTHBIC cooGienns Ha OCHOBE HH(popMaums M3
HECKONBKUX HCTOYHMKOB (PH3HUECKOro COIACPKaHHA, ny6AMYHO MPENCTABIATE PE3yNbTAThI
NPOEKTHOH WM HCCNIEIOBATENECKOM  IeATENBHOCTH, TpH ITOM TpaMOTHO HCTIOJNB30BATh
F3y4eHHBI MOHATHHHBIHR afiapar U3y4aeMoro pasiena U3MKK ¥ CONPOBOXKAATE BBICTYIIJICHHE
npe3eHTalued ¢ y4EToM ocoBeHHOCTEH ayAWTOPHH CBEPCTHHKOB.
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOT' O ITPOLHECCA
OBA3ATEJIBHLIE YYEBHBIE MATEPHUAJIBI 4151 YYEHHKA

1. Tepsimxun A.B. ®uzuka. 9 knace. Yuebuux. M. Jlpoda. 2021
2. Jlyxammk B.U. C6opuuk Bonpocos ¥ 3ama4 no ¢usuke. 7-9 k1. — M.: ITpocsewmenne, 2023 —192c.

METOIHYECKHE MATEPUAJIBI 1JIA YUHUTEIS
1. Pa6oyas nporpamma. ®usrka. 7 — 9Knaccel: yaebHo-MeToau4eckoro nocobus /coct. TuxonosaE H. —

2-e m31.,crepeotn. —M.: JIpoa,2013. — 398,(2)
2. IlporpaMme! 0cHOBHOTO 00wIero obpazosauus. Gusnka. 7 — 9 knacce (asrops:A.B.Ilepsiuknn, H.B.
Ounonosuy, E.M. I'yTHHK).

3. Pabowas nmporpamma 1o pusuke. 9 wiace/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B cOOTRETCTBHH
¢ BEIOPAHHBIM y4eOHHKOM:

4. Ilepeiuxue A.B. ®usuka. 9 knacc. YueOHEK 1718 06imeoGpazoBaTenbHbx yapexaerui . M.:JIpoda.
2011

5. Jlyxammx B.W. CGopuuk Bonpocos H 3azay no ¢usuke. 7-9 k1. — M.: Hpocsemenue, 2010. —192¢.

6. Kupux JLA. ®Ousuka — 9. PasHoypoBHEBBIE CAMOCTOATENBHEIE M KOHTPOJIBHEIE PaCOTHL. —5-€ H3JaHuUe,-
M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usnxa. 9 xnacc. Jlabopatopusie pabotel. Kontposbsheie 3ananus. —Caparos:Jlune#,
2014.

8. «KoHTponbHo-u3MepHTenbHEIE MaTepHansl. Ousnka. 9 knace/Coct. H.U. 3opuH. — 2-e m3a.,nepepad. —
M.:BAKO, 2013.

9. Mapos A E. ®uzuka. 9 knace: yuebno-meToauyeckoe mocobue/ A.E. Mapon.- M.: Jipoda,2011 123c¢.:
10.KonTponsHbIe 1 caMOoCTOATENbHbIE paboTsl o du3uke. 9 knacce: k yueGHnky A.B. [Teppuukuna, EM.
lytauk «®usuka 9 knace» / O.W. I'poMuesa. — M.: UzgatenscTo «Ik3amed», 2014,

11.Tectol no duzuxe. 9 xnace: k yuebuuky A.B. [lepruukuna, E.M. T'yrauk «®usuka 9 xaace» / 0.1
I'pomiteBa. — M.: U3garensctBo «Jx3amen», 2010.

12. Qusuka. 9 knace. TeMaTudeckue TeCTOBEIE 3aiaHus s noarotosky k 'MA. / aBT.- coct.: M.B.
Boiinenko, O.H. Mupomkusa. — Slpocnasne: 000 «AxageMus pasputus», 2014,

IUPPOBLIE OBPA30OBATEJBLHBIE PECYPCHI U PECYPCBI CETH HHTEPHET
1. BuaeooneITe! Ha ypokax. — Pesxum noctyna: http:/fizika-class.narod.ru

2. EnuHad xo/nexuus qu@poBhix 06pa3oBaTebHEIX pecypcoB. — PesxuM moctyna: http:/school-
collection.edu.ru

3. UHTepecHble MaTepHaIBl K YPOKaM QH3HKH [0 TEMaM; TECTHI 110 TeMaM; HalJIAHbIE TOCODHS K
ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru
4. Iudpossle obpazoBatensHble pecypchl. — Pexxum goctyna: http://www.openclass.ru

5. DnexTpoHHBle yueOHHKH 110 pu3HKe. — PeskuM poctyna: http://www.fizika.ru

6. Jlucranunonnas mxona Ne368 http://moodle.dist-368.ru/ OrkpeiTeiil k1acc. Cerenoe oOpasoBaTebHOS
coobimectBo. http://www.openclass.ru/node/109715

7. Enunas koiutexuus nudpoBex o6pazosaTenbHBIX pecypeos. http:/schooicollection.edu.ru/catalog/
8. MenepanbHbli UEHTP HHGOPMALIHOHHO-00pa3oBaTeNEHEIX pecypcos. http://www.fcior.edu.rw/

9. Hureprer ypox. http://interneturok.ru/ru/school/physics/

10. Tazeta «1 cenrs6psa» Matepuans! no ¢uzuke. http://archive.1september.ru/fiz

11. Anumanun Qusnueckux oOnekToB. hitp://physics.nad.ru/

12. JXupas dusnka: oGyyaroman nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®uzuka.ru. http://www.ﬁzika.ru/



