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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00Imiero oOpa3oBaHHUS COCTaBlieHA Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3zoBarelbHOM  mporpammsbl, npexacraBieHHbix B OI'OC OO0, a Takxke ¢
yuéromdenepanbHoi paboyeil mporpaMMmel Bocniutanus 1 KoHnenmuu npenoaaBanusi yueOHOro
npeaMera «Pusukay.

CogepxaHue MporpaMMbl MO (U3MKE HAMpaBIIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOUW T'PaMOTHOCTH OOYYAlOIIMXCS M OpraHM3alfi0 U3y4deHHs (PU3UKU Ha JesTebHOCTHOMN
OCHOBe. B mporpamMme 10 (U3HKE YYUTHIBAIOTCS BO3MOXHOCTH YYeOHOTO TMpeaMera B
peamm3anuu TpeboBannii GPI'OC OOO K MmIaHUPYEMBbIM JHUYHOCTHBIM M METalpeIMETHBIM
pe3yibTaTaM OOy4YeHHS, a TaKKe MEKIIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUs.

[Tporpamma 1o (M3MKE ycTaHABJIMBAET paclpesieiieHue ydeOHOro MaTepualia 1Mo TojaM
oOyuenust (10 KJaccam), TNpeayiaraeT MPUMEPHYIO IOCIIEAOBATEILHOCTh HU3YUCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKEC pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Yy4ETe BO3PACTHBIX
0COOCHHOCTEH 00YyYaroMINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LETbI0 OKA3aHHUsI METOANYECKON MOMOIIH YUUTEINIO
B CO3/IaHUU paboyelt MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

®u3nka ABISETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUecKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actTpoHoMHed U (U3NYECKON reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, NPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METOoJa
MO3HAHUS, TO €CTh CIIOCO0A MOJIY4YEHHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna W3 rmaBHBIX 3a71a4 (pu3mveckoro oOpa3oBaHUs B CTPYKType oOLIero o0pa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHONW TIPAaMOTHOCTHM U HHTEpeca K Hayke Yy
oOyJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpcanojaract OBJIAACHHUEC CICAYIONIUMU
KOMIIETCHTHOCTAMHU, XaPaAKTCPUIYIOIIMMU €CTECCTBCHHOHAYYHYIO 'PAaMOTHOCTD!

HAay4YHO OOBSACHATH SIBJICHUA,
OLICHUBATHL U TIOHUMATb 0COOEHHOCTH HAay4YHOT'O UCCJICIOBAHUA;
HHTCPIPECTUPOBATL JAHHBIC U WUCITIOJb30BATh HAYYHBIC TOKA3aTCIILCTBA JJI MMOJIYUYCHW S BBIBOIOB.

[lenn wm3ydeHust (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs ONpPEIENICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peanu3ylOIUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxk1€HHON pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickonn denepanun
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus pU3NKH:

npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4arollMXcs K HAaydYHOMY M3YYEHHUIO MPUPOIH,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIE MMO3HAHHU U (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHUS K OKPYXXAIOIHM SIBICHHSIM;

(dopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOCHUS MaTepuu
U (pyHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;

dbopmMupoBaHUE TMPENCTaBICHUH O posd (PU3MKH A Pa3BUTHS JPYTrUX €CTECTBEHHBIX HayK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE NPEJICTABICHUI O BO3MOXKHBIX cepax Oyaymied mpopecCHOHaTbHON IesTeTbHOCTH,
CBSI3aHHOM C (PU3HKOM, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpPaBJICHUU.

Joctuxenne 5TUX Leneld mnporpaMmbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOLIETro
00pa3oBaHus 00ECIEUNBACTCS PEIICHHEM CICAYIOUINX 3aa4:

NpUOOpEeTEeHNEe 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHUYECKUX, TETUIOBBIX,
AJIEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHNUEe yMEHHUH OMHCHIBATD U OOBSCHATH (U3UUCCKUE SIBICHHS C HCIOJb30BAaHHEM
MIOJTYYCHHBIX 3HAHHIA;

OCBOCHHE METOJIOB PEHICHHS MPOCTCUITNX PACUETHBIX 3a7a4 C HCIOJb30BaHUEM (U3HUSCKUX
MoOJIeIIeH, TBOPYECKHUX M MTPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHEC YMCHHMW HAOJIOAAaTh MPHUPOJHBIC SBJICHUS W BBIMOJHATH OIBITHI, Ja0OpaTOPHBIC
paboThI U AKCIIEPUMEHTAIbHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPUTEIILHBIX IIPUOOPOB;
OCBOEHHUE TTPUEMOB paboThI ¢ HHPOpMaNHel PU3NIECKOTO COACPIKAHMSI, BKITFOYAst HHPOPMAITHIO
0 COBPEMEHHBIX JOCTHKCHHUIX (PU3UKH, aHAIN3 U KPUTHUECKOE OIICHUBaHUE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu Tpo(hecCHOHATLHON JeATSIBHOCTH, CBS3aHHBIMA C (PHU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PU3UUECKON HAYKH.

Ha usydenue ¢usmuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helel0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).
[Ipennaraemelii B mporpamMMe mo (usuke mepedeHb J1a0OpaTOpPHBIX pPaObOT M OMBITOB HOCUT
PEKOMEHIaTeNbHBIN XapaKTep, YUYUTENb JelaeT BBIOOP MPOBEIEHHUS JTa0OpaTOPHBIX padoOT H
OTIBITOB C YUETOM UHIUBUIYaIbHBIX OCOOCHHOCTEH 00YJarOIINXCs, CIIUCKA SKCTIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



COAEPXAHUE OBYYEHUSA
9 KJIACC
Pa3zgen 8. Mexanunueckue siBJIeHHUSA.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcué€ra. OTHOCUTENBHOCTD
MEXaHUYECKOrO0 JBHWKEHHUs. PaBHOMepHOe mpsiMoiMHENHOe aBMkeHue. HepaBHomepHoe
npsiMoJIMHEeHOe JBH>keHre. CpelHsisi U MrHOBEHHAas CKOpPOCTh Tejla MHpH HEPaBHOMEPHOM
JBUKCHUU.

Yckopenue. PaBHOyckopeHHOE TIpsiMOJIMHEHHOe aBMkeHue. CBoOoHOE maeHue. OnbIThl
lanunes.

PaBHOMEpHOE ABIKEHHE TIO OKpYXHOCTH. [lepmon m vacrora obOpamienus. JIuHeliHas U
YIJI0Bast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Herorona. [lpunimun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHUS CKOJIBKCHMsSI, CHJIA TPEHMS
IIOKOS1, APYTHE BUBI TPEHUSL.

Cwia TSHKECTHM M 3aKOH BCEMHPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO MaJICHHUS.
Jmwxenne tuaner Bokpyr Coumnma. [lepBas kocMmumyeckass ckopocTb. HeBecomocTs
Heperpy3Ku.

PaBHOBecue MarepuanbHOI TOUKH. AOCONIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Teyia
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. M3menenune ummynbca. VMmmynbe cuiibl. 3aKOH COXpaHEHUsST MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanunueckass pabora U MomHOCTh. PaboTa cuia TspkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u paboTel. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToreHnnanbHas sHEPrus cxartoi npyxuHel. Kunernueckas sHeprus. TeopeMa 0 KHHETUUECKON
DHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPIHUH.

Hemoncmpayuu.

=

Habmroienne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE TyTeW W TpPACKTOPHH IBMKEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO
Pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHUSI.

HccenenoBanue nNpu3HaKoB paBHOYCKOPEHHOI'O IBUKCHUS.

5. HaOGmroneHue IBMKSHUS TeJa 10 OKPYKHOCTH.

How



Habmionenne MexaHM4YecKHX SIBICHUHM, MPOUCXOIAIINX B cucTeMe oTcuéra «Temexka»
npy e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHMSI T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HAa HETO CUJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOACHCTBUM TEIL.

M3menenue Beca Tena nNpyu yCKOPEHHOM JIBUKCHUH.

. Ilepenaya umnysnbca npyu B3auMOJICHCTBUHU Tell.

. IIpeoOpazoBanusi SHEPTUM NIPU B3aUMOAEHCTBUH TEIL.

. CoxpaHeHue nMnysibca IpyU HEYIPYTroM B3aUMOIEHCTBHH.

. CoxpaHeHue uMITysIbCca Ipu aOCONIOTHO YIPYTroM B3aUMO/IEHCTBUM.

. HaGmnroienne peakTHBHOIO JBUXKEHUSI.

. CoxpaHeHne MEXaHNYECKON IHEPIUU ITPH CBOOOTHOM IMAJICHUM.

. CoxpaHeHne MeXaHN4eCKOI SHepruy IPpU ABHKEHUHU Tella MO JeHCTBUEM NPYKHUHBI.

Jlabopamopnwvie pabomot u onvimeol.

o~

10.

11.

KoucTpynpoBanue TpakTa [js pa3roHa M JAIbHEWUIIEr0 PaBHOMEPHOTO JBUKCHUS
IapuKa Ujin TCICIKKHU.

Onpenenenue cpeiaHell CKOPOCTU CKOJBXKEHHs Opycka WM JBIJKEHHUS IIapuKa IIo
HaKJIOHHOM TJIOCKOCTH.

Onpenenenue YCKOpEHHsS Tella MpPH PABHOYCKOPEHHOM JIBIDKEHHUH IO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHUU 0€3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: eciiu IpU PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauyalbHOW CKOPOCTH
IMIYTHU OTHOCATCA KaK psAa HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIUC ITPOMEIKYTKHU BPCMCHU
OJINHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPEHHA CKOJILKCHHA OT CHJIBI HOPMaJlbHOI'O
JABJICHHUSL.

Ornpenenenne ko3P uieHTa TPEHUS! CKOIbKEHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBJKEHUU Tela 110
TOPU30HTAIILHON TOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI  YOPYTOCTH TPH TOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJTHBI.

KonebarensHoe JABUKCHUC. OcHOBHBIC XapPaKTCPUCTUKU KOJICOAHMIA: nepuon, 4acrora,

aMIuTyna. MarematudecKuii M NpPYKUMHHBIM MasTHUKM. lIpeBpamieHune sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUU.

3aTyxa101uHe KoJIeOaHMUS. BBIHY)KI[CHHLIC koJieOanus. Pe3onanc. MexaHnuecKrue BOJIHEL.

CaoiicTBa MexaHnnueckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. J[JIMHA BOIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPAOM Telle, CECMUYECKUE BOJTHBI

3Byk. ['pomMKoOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.



Hab6nronenue konebanuii Te1 Mo 1eHCTBUEM CHIIBI TSKECTH M CHITBI YITPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOlntoenue BoIHYKIEHHBIX KOJIEOAHUN U PE30HAHCA.

PacnipocTpanenue mpoaoabHbBIX U MTONEPEUYHBIX BOJH (HA MOJICIIN).
HabGntoenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI pe30HaHC.

ok wnE

Jlabopamopnwvie pabomot u onvimeol.

1. Omnpenenenue 4acTOThI U EPHOAA KOJIeOaHUN MaTeMaTHYECKOI0 MasiTHUKA.

Omnpeznenenne 4acTOTHI U MEPHOJa KOJIeOaHUH PY>KUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBUCHMOCTH IE€pHOAA KOJEOAHUI MMOJBEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBUCHUMOCTH IE€pHOJa KOJI€OAaHUH HPY)KMHHOIO MasiTHUKa OT MacChl

rpysa.
5. TIpoBepka HE3aBHCHMOCTH INEPHO/Ia KOJeOaHHI rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb IE€PHO/Ia KOJIeOaHUH MPYKUHHOI'O MasiTHUKA
OT MaccChl I'py3a U )KECTKOCTHU NPYKHUHBI.

7. V3mepeHue yckopeHHs! CBOOOHOTO MaJeHHUS.

N

Pa3zpen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX

BoJiH. Illkana snekTpoMarHUTHBIX BOJIH. VCIOIb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJISI
COTOBOI CBSI3HU.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBEBIE CBONCTBA CBETA.

Jlabopamopuwvie pabomul u onvimot.

1. WU3yueHue CBONCTB 3J€KTPOMArHUTHBIX BOJH C TOMOUIbI0 MOOUIIBLHOTO TenedoHa.
Pa3nen 11. CBeroBble siBJI€HHS.
JlyueBasg monenb cBera. ctounuku ceta. [IpsMonmHEeitHOE pacIpOCTpaHEHUE CBETA.

3armenus Connua u Jlynsl. Otpaxenue cBeta. Ilmockoe 3epkaiio. 3aKOH OTpakKEHMs
CBeTa.

IIpenomnenue cBera. 3akOH MpesioMIIeHHs cBeTa. [1oiHOEe BHYTpeHHEE OTpa)K€HHUE CBETA.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xox mydeir B smH3e. Onrtuyeckas cucrema (oToanmapara, MHKPOCKONA H
Tesneckona. [’ a3 kak onTudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.



Paznoxenune 6enoro ceera B criekTp. OnbiTel HetoToHA. Clio’KeHHE CIEKTPAIBHBIX 1IBETOB.

Hucnepcus ceera.

Hemoncmpayuu.

CoNoOR~WNE

[IpsAmosiMHENHOE PaCIPOCTPAHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenue n300paXkeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

OnTHyeckuii CBETOBOI.

Xon Jiydeit B coOuparomiei JTruH3e.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paxkeHuit C MOMOLIbIO JIMH3.

[Tpuniun neiictBus doroarnmapara, MUKPOCKOTNA U TEIECKOIIA.

10. Mogens riasa.
11. Paznoxkenue 0enoro cBeTa B CIEKTP.
12. [Tonyuenue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.

=

w N

No ok

Jlabopamopnwvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHMsI CBETOBOTO JIyda OT yIJjla MaJieHusl.
W3ydeHne xapakTepucTUK H300pakeHus MpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH YIJla IPEJOMJIEHUS CBETOBOTO Jiyda OT yrja MaJeHus Ha
IPaHULIE «BO3IYX—CTEKIION.

[Toryuenue n300pakeHUI ¢ TTIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnbIThI IO PA3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.

OnpITEl TIO BOCHPHUATHIO I[BETA MPEIMETOB NpPU HX HAOIIOJIEHUU 4Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3zgen 12. KBanToBbIE ABJIEHUS.

OmneiTel Pe3epdopaa u nmmanerapHas Moaens atomMa. Mogens atoma bopa. Mcnyckanue u

IOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, OeTa- u ramma-uziaydeHus. CTpoeHHE aTOMHOTO sjipa.

Hyxnonnas wmopgens atoMmHoro sapa. HM3oromsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
HOJIypacaaa aTOMHBIX siIIep.

Snepuble peakiuu. 3aKOHBI COXPAHEHUSI 3apsIIOBOIO U MACCOBOTO YMCEN. DHEPIHs CBS3H

aTOMHBIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a u aeneHus suep. Mcrounuku
sHeprun CoJIHIA U 3BE3L.

H,Z[CpHaSI OHCPICTHUKA. I[CflCTBHH PaaAOaKTUBHBIX I/I3Hy‘-IeHHf/'I Ha XUBBIC OPIraHU3MBI.

Hemoncmpayuu.

1. CHCKTpLI N3JIYUCHUA U TOTJIOUICHU .



CrnexTphl pa3auyHbIX ra3oB.

CnekTp Bogopoaa.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYUCHHI.

Perucrpanus nsirydeHus IpupOAHBIX MUHEPAIOB U IIPOTYKTOB.

oM wN

Jlabopamopuwie pabomul u onvimol.

1. HaGmroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3TYICHHUS.

2. HccnemoBaHue TpEeKOB: HM3MEpPEHHE SHEPrHHM YAaCTUIBI IO TOPMO3HOMY IIyTH (110
¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IHoBTOPUTEIBbHO-00001IAIOIUI MOTYJIb.

[ToBTOpUTENEHO-0000IIAOMNK ~ MOIYJb  TpPEJHA3HAYCH JUISl  CHCTEMaTH3alud |
0000IIIeHHUs IPEMETHOTO COJICPYKAHHS U OTIBITA JIEITSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCEro Kypca (hM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJaPCTBEHHOMY JK3aMEHY IO
busnke 151 00yJaroMMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

HpI/I HU3YUYCHUHU  JAaHHOI'0  MOAYJIA  PCAIM3YHOTCA MW CUCTCMATU3UPYIOTCA  BHUIbI
ACATCIIBHOCTH, Ha OCHOBC KOTOPBIX obecrneunBaeTcs JOCTMIKCHUE  NPCAMETHBIX U
MCTAIIPCAMCTHBIX IIAaHUPYEMBIX PE3yJIbTAaTOB O6y‘ICHI/I${, q)OpMI/IpyeTCSI
C€CTCCTBCHHOHAY4YHAasd I'rpaMOTHOCTb: OCBOCHHMEC HAYYHBIX MCETOJOB HMCCIICAOBAHUSA SIBIICHUI
npupoAabl W TCXHUKH, OBJIAACHHC YMCHUSAMU 00BACHATH (I)I/I?»I/I‘IGCKI/IC SIBJICHUSA, IIPUMCHSIA
IMMOJIYYCHHBIC 3HAHUA, pC€UIaTh 3aAa4u, B TOM YHCJIC KaUCCTBCHHBIC U SKCIICPUMCHTAJILHBIC.

[IpyHIMIIAIBHO NEATEIBHOCTHBIM XapaKTep JaHHOTO Pa3zella peain3yercs 3a CYET TOro,
qTOo O6yanOHII/I€C$I BBIITOJIHAIOT 3alaHUsA, B KOTOPBIX UM NPCJ1aractcs:

Ha OCHOBE MOJyUYE€HHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBSCHATH (DU3UYECKUE SIBJICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MMOBCETHEBHOMN KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCTOABI UCCIICAOBAHUSA (I)I/I3I/I‘leCKI/IX HBHGHHﬁ, B TOM YMCJIIC IJIA
IMMPOBEPKHU TUIIOTE3 U MMOJTYUCHUSA TCOPETHUICCKUX BBIBOAOB,

00BSACHATH HAayY4YHBIC OCHOBBI HanOoyee BaKHBIX HOCTI/DKCHI/IfI COBPCMECHHBIX TCXHOHOFHﬁ,
Harmpumep, MPakTUICCKOro MCIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB SHCPIru Ha OCHOBEC 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCCX U3BCCTHBIX BUIOB SHCPI'UH.



IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QU3MKM HA YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs HAlpaBlIEHO Ha
JOCTHIKCHUE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IPCIAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynpraTte wu3yueHuss ¢GuU3MKM Ha YypOBHE OCHOBHOIO oOmIero o0pa3oBaHus Yy
oOyuatomerocst 6yayT c(hopMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTHU:

1) maTpruoTH4YecKOro BOCIIUTAHUSA:

— IPOSIBJICHUE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHHIO POCCHHCKOH (pu3mueckoin
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JIOCTHIKCHUSIM POCCUUCKUX YIEHBIX-(DH3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B OOCYXIEHHUU OOILECTBEHHO 3HAUYMMBIX U ITUYECKUX
po0JIeM, CBS3aHHBIX C IPAKTHYECKUM TPUMECHEHHUEM JTOCTHIKCHHUN (DU3HKHY;

— OCO3HAaHUE BAXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIMUIIOB B I€ATEIILHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

— BOCIIPHSITHE ICTETUYECKUX KadyecTB (M3MYECKONH HaAyKh: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

— OCO3HAHME IIEHHOCTH (U3MYECKONH HayKH KaK MOIIHOTO HWHCTPYMEHTa TO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUMN, BaXKHEUIIEH COCTABIISIIOLIEH KYJIbTYPHI,

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, MHTEPECA K UCCIIE10BATENIbCKON e TEIbHOCTH;

5) dopMupoBaHusi KyJbTYPbl 310POBbS U IMOIHOHAJIBHOIO 0JIATONOJIYYHS:

— OCO3HAaHME IIEHHOCTH Oe3omacHOro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEAEHUS Ha TPAHCIOPTE, Ha JIOPOrax, C JJIEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

— chopMUpOBaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHKWE CBOETO IMpaBa Ha OMIMOKY M TaKOTO K€
1paBa y JIpyroro 4ejoBeKa;

6) TPya0BOr0 BOCTIMTAHUS:

— aKTUBHOE y4yacTHE B pEIIEHUH NPaKTHUECKUX 3a7ad (B pamMKax CeMbH, 00pa3oBaTelbHOU
OpTraHMU3aIfy, TOPOo/Ia, Kpasi) TEXHOJIOTHUECKON M COIMATIbHON HANpaBICHHOCTH, TPEOYIOIINX B
TOM 4YHCIIe U (PU3NIECKUX 3HAHUM,

— UHTEpPEC K MPaKTUIECKOMY M3y4eHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:

— OpUEHTAIsl HAa TMpUMEHEeHHe GU3NYECKUX 3HAHWKM JUIs pelieHus 3agad B o0nactu
OKpY’KaloIllel cpeibl, MIIaHUPOBAHUS MOCTYNKOB M OLUEHKH MX BO3MOXKHBIX IMOCJEICTBHI NS
OKpYKaloIlle Cpeibl;

— OCO3HAHHE TII00ATBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X pelIeHUs;

8) axanTanuu K U3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOIHOM Cpebl:

— MOTPeOHOCTh BO B3aWMOJICHCTBUU TIPH BBIOJHEHUU UCCIIEIOBAHUI M MPOEKTOB (PU3NYECKOU
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;



— MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO e TEIIbHOCTD;

— OTPeOHOCTh B (DOPMHUPOBAHWH HOBBIX 3HAHWM, B TOM YHCJIC (DOPMYIHPOBATh WUJCH, TTOHSITHS,
TUTIOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

— OCO3HAaHHE JACPHUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HKH;

— IUTAHKUPOBAHKME CBOETO PA3BUTHS B IPUOOPETCHUH HOBBIX (DU3HUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHAIM3WPOBATh U BBISBISATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

— OIICHKa CBOMX JICUCTBUH ¢ YYEéTOM BIUSHUSA Ha OKPYKAIOUIYIO CpPEIy, BO3MOXKHBIX
r100aJIbHBIX HOCIEACTBUMN.

METANPEIMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOEHHS mporpammbl 1o (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y oOyuwaromerocss OyayT chopMUPOBaHBI MeTaNpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCaJbHble YyueOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHHMBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISATUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3naBaTebHbIE YHUBePCcAJIbHbIE YUueOHbIe JeiCTBUS
bBa3oBble Jlornyeckne JeicTBUA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBJICHHIA);

YCTAQHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUSA Ui 000OUICHHS W
CPaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUMSI B pacCMaTpuUBaeMbIX (akTax, IaHHBIX H
HaOJI0ICHUAX, OTHOCALIUXCS K (PU3HUECKUM SIBICHUSIM;

BBISIBIISITH TPUYMHHO-CJICICTBEHHBIE CBSI3U MPH M3YYCHUU (DU3MUYECKUX SIBICHHHA M IPOIIECCOB,
JIEJIaTh BBIBOJIBI C UCIIOJIBb30BAHUEM JENYKTUBHBIX U MHIYKTUBHBIX YMO3AK/IFOUYEHUH, BBIIBUTATh
TUIIOTE3bl O B3aMMOCBA3SX (PU3NUECKUX BETUYNH;

CaMOCTOSITENIbHO BBIOMpATh CIocod penieHus y4yeOHOW (¢u3nyeckoil 3anaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB pPEILIEHUS, BHIOOp Hanbosiee MOIXOJSIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbie nccienoBaTeLCcKue AeliCTBUA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHNUS;

IPOBOJUTH MO CaMOCTOSITEIIbHO COCTaBIEHHOMY IUIAHY OIBIT, HECIIOXHBIA (U3NUECKUi
HKCIIEPUMEHT, HEOOIBILIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OLICHMBaThb HA TMPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJYYEHHYI0 B XOJe
MCCJIEIOBaHMSI MU SKCIIEPUMEHTA;

CaMOCTOSITENNbHO (OPMYIUPOBaTh OOOOIIEHUST M BBIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUs, OIIBITA, UCCIIEIOBAHMUS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHeilliee pa3BuTHE (U3NYECKUX MPOIECCOB, a TaKkKe
BBIJIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

PatGora ¢ undopmaunmeii:

MPUMEHSTh Pa3jMyuHble METOJIbl, HHCTPYMEHTHI U 3alpOChl MIPH MOUCKE U 0TOOpE MHPOpMAIUH
WIM JAaHHBIX C YYETOM MpPEATIOKEHHOM yueOHoM pu3ndeckoi 3a1auu;

aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIMIO PA3IUYHBIX BUJIOB U
(dbop™m mpeacTaBIeHNUS;



CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO (opMy TmpejacTaBieHus HHOpMAIMM U
WUTIOCTPUPOBAThH PeIlaeMble 33/1a4H HECIOKHBIMU CXEMaMH, TuarpaMMaMi, HHOU rpadukoi u
WX KOMOWHAIUSIMU.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbLIC yqeﬁnble JelcTBUA:

B X0Ji¢ OOCYXIeHHUs y4eOHOro Marepuaya, pe3yJlbTaTOB JIA0OPATOPHBIX PabOT M MPOEKTOB
3a/1aBaTh BONPOCHI IO CYIIECTBY OOCY)KJTaeMON TEMbl M BBICKA3bIBaTh WJICH, HallCJICHHBIC Ha
peleHne 3a7a9u ¥ MoJIepKaHue 0JIaroKenaTeIbHOCTA OOIICHMS;

COTIOCTABJIATh CBOM CYXICHHUS C CYXIEHUSMH JIPYyTrUX Y4YaCTHUKOB AHANIOra, OOHApYKUBATh
pa3JIMYME U CXOJICTBO MO3ULINIA;

BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX;

MyOIMYHO TPEJCTABNIATH PE3YNbTAaThl BBIMOJIHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

MOHUMATh W UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOM M HMHAMBUAYaJbHON pabOThl MNpuU
PEIICHUN KOHKPETHON (PU3HYECKOM MPOOIEMBI;

MPUHUMATh 1€ COBMECTHOU ACSATEIHHOCTH, OPraHU30BBIBATH JEHUCTBUS MO €€ JOCTHXKCHHIO:
pacnpenensats poiu, oOCYKIaTh MPOLIECCHl U Pe3yibTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHS HECKOJIBbKUX JIIO/ICH;

BBITMIOJHATH CBOIO YacTh PabOThI, JOCTUTAsi KAYECTBEHHOT'O Pe3yabTaTa M0 CBOEMY HANpaBICHHUIO
Y KOOPJIUHUPYS CBOM JIEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

OIICHMBATh KayeCTBO CBOEro BKJaJa B OOHIMII MPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHLHO
c(hopMyITUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHUSI.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranu3amnus:

BBISBIIAATH MPOOJIEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs peIIeHUs
(bu3nYeCKUX 3HAHMIA;

OPUEHTUPOBATLCSA B PA3NIMUHBIX IOAXO0JAX NPHUHATHA PELICHUM (MHIMBHIYaJbHOE, NPUHATHE
pelIeHys B rpynie, NpUHITHE PEeIlIeHUH TPYIIoil);

CaMOCTOSITENIBHO COCTaBIIATh AITOPUTM pellleHus (PU3MUECKON 3a/1aui WM MJIaHa UCCIIE0OBaHUS
C Yyu4€TOM MMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
npeJiaraéMble BapuaHThl PELICHU;

Jies1aTh BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUMOHAJIbHBLIA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHNS,

OOBSACHATH NMPUUYUHBI TOCTHKEHUS (HEAOCTUKEHUS) pPe3yIbTaTOB JI€ATEIbHOCTH, JaBaTh OLEHKY
nproOpEeTEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM YMCIE B XOJ BBINOJHEHUS (HU3HUECKOTO
UCCIIEIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CHTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh ce0sl Ha MECTO JPYroro 4ejoBeka B XOJE CIOPAa WIN JUCKYCCUU HAa HAY4YHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MpHU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU perieHnH (U3MUECKUX 3a/1a4 WU B YTBEPKICHHUSIX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO IPYroro.



INPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOyueHus B 7 kJjacce npeIMETHbIE pe3yJlbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

CHOJb30BATh TOHATHA: (U3UUECKUE W XUMHUYECKUE SIBJICHHUS, HAOIIOJCHHE, SKCICPUMEHT,
MOJIeJIb, TUIIOTE3a, CAMHUIBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS
BelecTBa (TBEpHOE, KHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBM)XEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEIHOE), TpaeKTOpus, paBHOJCHCTBYyIomas cuia, aedopmarnus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IBI;

pasnuyath sBieHus (aud¢ys3us, TEmaoBoe JABMKEHHE YacTHUIl BELECTBAa, PaBHOMEPHOE
JBW)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHS, B3aUMOJCHCTBHE TEINl, paBHOBECHE TBEPIBIX
TeJ ¢ 3aKPEIUIEHHONW OChIO BpaleHUs, Nepeaaya AaBleHHUs] TBEPABIMU TeIaMHU, KHUJIKOCTSIMU U
ra3amMs, aTMocqepHOe AaBlICHHE, IUIAaBaHUE TN, MPEBpAICHHUS MEXaHWYECKOW SHEPruu) 0
ONHCAaHUIO MX XapaKTEPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOLIMX JaHHOE
(du3nyecKoe SIBJICHUE;

pacrio3HaBaTh IMpPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBICHUH B OKpYXAroIeM MHpE, B TOM
yriciae (U3NYEeCKUe SBICHHUS B MPUPOZE: MPUMEPHI JBIKCHHUS C PA3IHYHBIMH CKOPOCTSMHU B
KUBOW M HEXHBOH Ipupoje, ACHCTBUE CUIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHHE
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PbIO, PhIYard B TEJIe 4YellOBEeKa, MpPHU
9TOM MEpPEeBOJIUTH IPAKTHUYECKYI0 3aJadyy B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOHCTBA
(mpu3HaKy) HU3NUECKUX SIBICHUI;,

ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3UUECKUE SBICHHS, HCIONb3Yys (PHU3NUECKUe
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC TeNa, CUJla TPeHUs, JaBiieHue (TBEPAOro Tela, XKHUIKOCTH,
ra3a), BbITAJIKMBAIOIIAs CUJIA, MEXaHWYecKass paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIBI,
KO3(QUIIMEHT MOJNE3HOT0 JIEHCTBHS MEXaHW3MOB, KMUHETHYECKas W MOTEHIMalbHasl SHEprus),
IpYA OINMCAHWW TIPABWJIBHO TPAaKTOBaTh (DM3WYECKUH CMBICT HCIIONB3YEMBIX BEJIHYMH, HX
0003HaueHMsI U €UHHULBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(GU3NUECKyIO BEIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH TpadUKH U3yYEHHBIX 3aBHCHMOCTEH
(bu3UUeCKUX BEIHYMH,

XapaKTepu30BaTh CBOWCTBA Tes, (U3MUECKHUE SIBICHUS M TPOILECCHI, HCIOJIb3Yys IpaBHiia
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesna, IpaBUiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKON
DHEPTUW, TpPH OJTOM JaBaTh CJOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alliCBIBaTh €Tr0
MaTeMaTHYECKOE BbIpAXKECHUE;

OOBSICHATh (U3NYECKHE SBICHUS, MPOILECCHl M CBOWCTBA TEN, B TOM YHCIE W B KOHTEKCTE
CUTyallui MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABISATh MPUUYUHHO-CIIEJCTBEHHBIE CBS3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMX MIaroB C Omopoid Ha 1-2 H3y4eHHBIX CBOMCTBA
bu3nUecKux sBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemarh pacu€THBIE 3aaddl B 1—2 JEHCTBHSI, WCHOIB3YS 3aKOHBI M (OPMYIIBI, CBS3BIBAIOIINE
¢u3nueckue BEIMYUHBI: HA OCHOBE aHalM3a YCIOBMS 3a/1a4M 3alKCHIBaTh KPAaTKOE YCIOBHE,
MOJICTABIISITh (PU3UUECKUE BEIIMIHHBI B (DOPMYJIIBI U TPOBOIUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
JTaHHble, HEOOXOJMMble JJsi pELIeHHs 3a/ady, OIEHMBATh PEATUCTUYHOCTh MOJTYYEHHOU
(U3UYECKON BETMYUHBL;



pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU IMOMOIIM (PU3MYECKHX METOJOB, B
ONUCAaHUM HCCIIENI0BaHMs BBLIEJIATh MPOBEPSEMOE MPEANooKeHHe (TUIOoTe3y), pa3iuyarh U
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE ONbITA, J1€1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTaMm;

[POBOJIUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNW WM (PU3HUUECKUX CBOHCTB TEI:
(GopMynupoBaTh IMpOBEpsieMble MPEINOI0KEHUsA, COOUPATh YCTAHOBKY W3 IPEJIOKEHHOIO
000pyI0BaHUSs, 3aIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATh MpSIMBbIE WM3MEPEHMs pPACCTOSHUSA, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAaHUEM AaHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, 3aMHCHIBATh MMOKA3aAHUS
nprOOpPOB ¢ Y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHNUH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIUYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM MPSAMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBHXKYILEIrOCs Teja OT
BPEMEHHU JIBUKCHHUSI Teja, CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tejla, KadecTBa 0OpaboOTKU
IIOBEPXHOCTEN TEJI U HE3aBUCHUMOCTH CWJIBI TPEHHs OT ILIOLIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTOCTH OT YAJMHEHUS NPYKUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa M OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Teja, OT INIyOUHBI, Ha
KOTOPYIO IMOTPY’KEHO TeJO, YCIOBUN IUIaBaHUS TeEJ, YCIOBUNM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEOBaHUs, COOMpPATh YCTAaHOBKY M BBINOJHATH
U3MEpeHus, cienys MpeIOKEeHHOMY IUIaHy, (PUKCHpPOBAaTh pe3yNbTaThl MOIYYEHHOU
3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE HNPEJIOKEHHBIX TaOMUI M rpaduKoB, JenaTh
BBIBOJIBI 10 PE3YyJIbTaTaM UCCIIEA0BAHUS;

IPOBOJUTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBAa >KUIKOCTU U
TBEPIAOrO Te€la, CWIA TPEHMsS CKOJBbXEHHUSA, JaBJICHUE BO3/1yXd, BBITAIKUBAIOIIAS CHUIIA,
JIeMCTBYIOIAs Ha MOrPYKEHHOE B )KUJIKOCTb TEJ0, KOA((UIIMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKIWHU: TPU BBIIOJHEHUH H3MEpPEHHH COOMpaTh
SKCIIEPUMEHTAIIBHYIO YCTAHOBKY U BBIYHCIIATH 3HAYEHUE NCKOMOW BEJIMYMHBI;

coOIIIO/IaTh MpaBHJIa TEXHUKH O€30MTaCHOCTH MPpH paboTe ¢ 1ab0opaTOpHBIM 000pYIOBaHHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JUHAMOMETp, cooOlIaroIMecs cocyibl, 0apoMeTp, phlyar, MOABMKHBIN U HENOJBUKHBINA OJIOK,
HAKJIOHHAs IJIOCKOCTH;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMHCTB C
OMOpol Ha HX oOnucaHus (B TOM 4HCIE: TOJIIMIIHUKYM, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKUA TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (U3MUECKUX SBICHUH M HeoO0XoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IOPUBOANUTH MPUMEPHI (HaXOOUTh MH(OPMAIMIO O MpUMepax) MPaKTUYECKOIO HCIOIb30BaHUS
(bu3nyecKnX 3HaAHUM B MOBCEAHEBHON XKU3HU AJis1 o0ecnieueHrs 0€30acHOCTH Mpu 00palieHn ¢
npubopaMu U TEXHMUYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3]I0pPOBbsI U COOJIIOJIEHHS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEN CPELE;

OCYILIECTBIIATh OTOOp MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHWM M NYTEM CPAaBHEHMs pa3IMYHBIX
UCTOYHUKOB BBLIEIATh MH(OpMAIMIo, KOTOpas sSBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh TPU  BBIIOJHEHUM Y4YEeOHBIX 3aJaHUl  HAay4HO-TIOMYJSIPHYIO JIUTEpaTypy
busnyeckoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BIaaeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMAIMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKWE IHCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MHpOpManuu (GU3NYECKOTO COJAEpKaHUs, B TOM 4HCle MyOJIMYHO JeNaTh KpaTKue
cooOlIeHNss O pe3yibTaTax IPOEKTOB MM YYeOHBIX HCCIEAOBAHUM, MPH 3TOM TPaMOTHO
MCIIOJIb30BaTh M3YYEHHBIH MOHATUIHBIN ammapar Kypca (U3HMKH, CONMPOBOXKIATh BBICTYIJIEHUE
MPE3EHTALUEM;



IPY BBIOJIHEHUH y4eOHBIX MPOEKTOB M UCCIEIOBAHUN pacHpeensiTh 00SI3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABICHHBIMU 3a7adaMH, CICAWTH 3a BBIOJIHEHHEM IUIaHA JEHCTBUH,
aJICKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTb TPYIIBL, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aMMOJCHCTBHE, yUUTHIBASI MHEHUE OKPYKAFOILHX.

K xonmy oOyuenus B 8 kiacce nmpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBMKEHHE aTOMOB U MOJICKYII,
arperaTHble COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKME M aMOp(HbIE Teja, HACHILEHHBIH U
HEHACBHIICHHBII Tap, BIAKHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSISI DHEPTus, TEIIOBON
JIBUTaTellb, 3JEMEHTApHBIA DSJICKTPUYECKUHA 3apsfl, IJIEKTPUUECKOE II0Je, IPOBOJHUKU U
JURJICKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE IOJIE;

pasinyath sBJICHUA (TEIJIOBOE paCIIUPEHHUE U CxKaTHe, Telllonepesaya, TenjIoBOe paBHOBECHE,
CMauyMBaHHEe, KalWUIIPHBIC SBJICHUSA, UCIIAPCHHUE, KOHJCHCALUS, IUIABICHUE, KPUCTAJUIN3ALUS
(oTBepAeBaHuE), KHUIIEHUE, Terjonepesaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3Iy4eHUE),
DIIEKTPHU3AlUs TeJl, B3aMMOJCHCTBHE 3apsiioB, ICHCTBUS DIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEHCTBHE MArHUTOB, JACHCTBUE MAarHUTHOIO IOJISl HA MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKIHSA) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh IMPOSBICHUE H3YYCHHBIX (U3NYECKUX SIBIICHHH B OKPYKAIOIIEM MHpE, B TOM
qucie GU3NYecKue SBJICHUS B IPUPOJE: OBEPXHOCTHOE HATSDKEHUE M KalWIIISIPHBIC SBJICHUS B
pUpozie, KPUCTALIBI B Ipupoje, nznydenne CoiHIa, 3aMep3aHne BOJI0OEMOB, MOPCKUE OpH3BI,
o0Opa3oBaHUe pOChl, TYMaHa, UHEsl, CHETa, EKTPUUYECKHE SIBJICHHs B aTMoc(epe, 2JIeKTpUIECTBO
KUBBIX OPTraHU3MOB, MarHUTHOE MoJie 3eMJH, Apeiid MOIIOCOB, POIb MArHUTHOTO TIOJS JUIS
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPEeBOIUTH MIPAKTUYECKYIO 3a7a4yy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;

ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UUECKUE SBICHHS, HCIONb3Yys (QU3NUECKue
BEJIMYMHEI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOIUYECTBO TEIUIOTHI, yIeIbHAs TETUIOEMKOCTh
BEIIECTBA, YAEJIbHAs TEIUIOTa IJIaBJICHUs, YylelbHas TEIUIoTa MapooOpa3oBaHUs, YyHelbHas
TEIUIOTa CTOPAaHWsl TOIUIMBA, KOA(M(GUIMEHT TOJE3HOTO [EHCTBUS TEIUIOBOW MAIIWHBL,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3[yXa, OHJIEKTPUUYECKHH 3apsa, CHiia TOKa, 3JIEKTpUYECKOoe
HaNpsDKEHHE, CONPOTHBIIEHUE MPOBOJHHUKA, YIEIBHOE CONPOTHBICHHE BEIIECTBA, padoTa M
MOIITHOCTb JIEKTPUYECKOT'O TOKA), MPH OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3MYECKUIA CMBICI
UCTIOIB3YEMBIX BEJIMYMH, 0003HAYCHUS U eIUHUIIBI (PU3UYECKUX BEIMYNH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKkTepu30BaTh CBOWCTBA Tel, (pU3MUECKUE SBICHHUS W TIPOIECCHI, HCIIONB3Ysl OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, MPUHIHI CYEpHIO3ULIUN
noJsie (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHS 3apsijaa, 3akoH OMa Jjisi ydacTka IeTH,
3akoH JDxoyns—JIeHIla, 3aKOH COXpaHEHMs SHEprHMM, MpPHU OSTOM JaBaTh CIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMaTHYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOMCTBA TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
NPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa: BBISBISATh MPUYMHHOCIEACTBEHHBIC CBSI3H, CTPOHTH
0o0BsicHEeHHE M3 1—2 JIOTMYECKUX LIaroB ¢ Onopoil Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacuéTHbIE 3a7aud B 2—3 JEUCTBHS, MCHOJb3YS 3aKOHBI M (POPMYJIbI, CBS3BIBAIOIIHE
¢u3nveckne BEIMUYMHBI: HA OCHOBE aHAlM3a YCIOBHS 3a/1a4d 3alKCHIBATh KPAaTKOE YCIOBHE,
BBIABIISATH HEJOCTATOK JAHHBIX Ul PEIICHUS 3a/Jauyd, BBIOMpATh 3aKOHBI U (HOpMYyIIHI,
HEOOXOoMUMBIE il €€ pelIeHUs, MPOBOANUTH PACUEThl W CPaBHUBATH IONYYEHHOE 3HAYCHUE
(¢u3nUecKoil BETMUNHBI C U3BECTHBIMU J1aHHBIMU;



pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NpPU TMOMOLIM (U3UYECKHX METOIOB,
UCTONB3Yysl ONHMCAaHUE MCCIEOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAIOIOKEHHE, OLIEHUBATh
IIPABWJIBHOCTD IOPSsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOIBI;

IPOBOJUTH OIBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(KanwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMma, TeMIeparypsl,
CKOpOCTH IIpollecca OCTbIBAaHMsS M HArpeBaHUs IpU H3IYyYEHUH OT IIBeTa H3JIydarolien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTb HCHAPEHHs BOJBl OT TEMIIEPATypbl JKHJIKOCTH U
wIomaau €€ IMOBEpXHOCTH, IEKTPU3aLUs TeJl U B3aHMMOJAEHCTBHE 3JEKTPUYECKUX 3aps/IOB,
B3aMMOJIEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allis MarHUTHBIX IIOJIEH IOCTOSTHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO IIOJsl Ha IPOBOJHUK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIEKTPOJBUTATEN  MOCTOSHHOTO  TOKa):  (OPMYJIMPOBATH  MPOBEpsiEMbIE
HPEINOoNI0XKEeHUs, cOOUpaTh YCTAHOBKY M3 IPEUIOKEHHOr0 OO0OpYIOBaHUS, ONUCBHIBATH XOJ
OIBITa U POPMYIIUPOBATH BHIBOJIBI;

BBINOJIHATH IPSAMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENILHOM BJIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HANpsOKEHUsI C HCIOJB30BAHMEM AaHAJIOTOBBIX NMPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYHH,
CpaBHUBATh PE3YyJbTAThl H3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

NPOBOJUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHOW (U3UYECKON BEIMYMHBI OT JAPYrod ¢
UCIOJIb30BAaHUEM MPSMBIX H3MEpEeHHH (3aBUCHUMOCTb COIPOTHBIIEHUS INPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAM MOMEPEUYHOr0 CEUEHUsl U YAEIbHOTO CONPOTHBIIEHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, MJYLIEro uepe3 IMPOBOAHUK, OT HANPSIKEHWs Ha IPOBOJHUKE, MCCIEJOBAHUE
IOCIE0BATENIBHOTO M MAapajuIeIbHOTO  COEJMHEHUH  IPOBOJHUKOB):  ILIAHMPOBATH
ucclieIoBaHue, cOOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Celys NPEAJIOKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BHUAE TaOmul U TpaduKoOB, JeiaTb
BBIBO/IbI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS;

IPOBOJIUTh KOCBEHHBIC M3MEpeHHs (U3NYECKUX BENUYHH (yAeibHAs TEIJIOEMKOCTh BEIIECTBA,
COIIPOTHBIJIEHUE TPOBOJHMKA, pabOTa M MOILHOCTh 3JIEKTPHUUECKOr0 TOKA): IUIAHUPOBATH
U3MEpEHUs], COOUpaATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYsl NMPEAJIOKEHHON UHCTPYKLIUU, U
BBIYHUCIIATH 3HAUCHHE BETMYUHBI;

coOiroAaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapakTepu30BaTh NPUHIMIIEI JIEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWUCTB C
OMopol Ha MX OMNHMCAHMSA (B TOM YHUCIE: CHCTEMa OTOIJIEHUS JOMOB, TMTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPrHH, SJIEKTPOOCBETUTEIIbHBIC
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHl (IPUMEPHI), SIEKTPUUECKHE IPEIOXPaHUTENH,
AJIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MWCIOJb3ys 3HAHHUSA O CBOMCTBax
(bu3nyecKuXx SIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CrOPAHMs, DJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI MIEKTPUUYECKUX
Lenel ¢ MOCIe0BATEbHBIM U MapaIeIbHBIM COEAMHEHUEM DJIEMEHTOB, Pa3iinyasl YCIOBHbBIE
0003HAUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
(u3nUecKrx 3HaHUH B MOBCEIHEBHON KHU3HH Ul o0ecrieyeHns 6e30MacHOCTH NP 0OpaleH!H ¢
npubopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0POBbsi U COOIIOJEHUS HOPM
HKOJIOTUYECKOT0 MOBEIEHHS B OKPYKAIOLIEH CPELE;

OCYIIECTBIISATh NMOMCK HMHPOpMAIMK (QU3NYECKOro cojaepkaHus B HHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAHUW W NYTEM CpPaBHEHUs JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MU MOXKET ObITh HEJJOCTOBEPHOIA;
UCMOJIb30BaTh TPU  BBIOJHEHUM Y4YeOHBIX 3a/JaHUl  HAay4HO-TIOMYJSIPHYIO JIUTEpaTypy
buznyecKkoro cojaep:KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl ceTu WHTepHeT, BianeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;



co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHbBIE M KPAaTKUE YCTHBIE COOOLIeHHs, 0000mas nHpopMaIuo
U3 HECKOJIBKUX MCTOYHHKOB (DPU3UUECKOTO COAEPKaHMSA, B TOM YHCIE ITyOJINYHO MPEACTaBIIATH
pe3yibTaThl TMPOCKTHOM WM HUCCIEAOBATEIbCKOW JEATENBHOCTH, TPH 3ITOM T'PAMOTHO
UCIIONIb30BATh U3YUYCHHBIH MOHATHHHBIN ammapaT Kypca (pU3HMKH, CONPOBOXKIATH BBHICTYIUICHHUE
MPE3EHTALUEM;

IpU BBIITOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMUN (DH3MUECKUX HPOLIECCOB PACIIPEEIIATH
00513aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/1a4aMH, CIICUTD 32 BHIIIOJHECHUEM
IUIaHa JEeWCTBUH W KOPPEKTHUPOBATH €ro, a/JeKBaTHO OLCHHWBAaTh COOCTBEHHBIN BKJIAd B
NeSITeIbHOCTh ~ TPYIINBI, BBICTPaWBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, MPOSBIISA
TOTOBHOCTbH pa3peniaTtb KOH(IUKTHL

K xonmy oOydeHus B 9 kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

MCIIOJIb30BATh MOHSATHS: CUCTEMAa OTCU€Ta, MaTepUalibHasi TOUKa, TPACKTOPHs, OTHOCUTEJIHLHOCTD
MEXaHUYECKOTO JIBUKCHHUSI, nedopmarus (ynpyras, IIacTU4ecKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPErpy3KH, LIEHTP TAKECTHU, aOCOJIIOTHO
TBEPAOE TEJO, HEHTP TKECTH TBEPAOTO Tela, pABHOBECUE, MEXAHUYECKUE KOIEOaHUsI U BOJHBI,
3BYK, HHPPA3BYK U YIbTPA3BYK, dJIEKTPOMATHUTHBIC BOJHBI, ITKaJa AJICKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhI UCIYCKAHUS M MOTJIOIIeHUs, anbda, O6era- u
raMmma-u3JIy4eHHsl, U30TOIIbI, siICPHAst SHEPIeTHKA;

pa3nuuath  SBICHHS (paBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJMHEWHOE  JIBUYKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBW)KCHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE IBUKEHHE, KoJebaTeabHOoe
JIBIDKCHHUE (3aTyXamolIMe U BBIHYKJCHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpakKeHHE 3BYKa, MPSIMOJIUHEHHOE pacHpoCTpaHEHUE, OTPAKEHHE M MpPEeOMIICHUE CBETa,
[IOJIHOE BHYTPEHHEE OTpaKEHUE CBETa, pa3jioKeHHe OelIoro cBeTa B CIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPaJMOAKTUBHOCTb, BO3HUKHOBEHUE
JUHEWYATOr0 CHEKTpa HM3JIYUYEHMs) MO OMHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

pacro3HaBaTh TPOSBICHHE HM3YYEHHBIX (PU3MUECKUX SBJICHUM B OKpYyXKaromeM Mupe (B TOM
yrcne (u3NUecKue sSBICHUS B MPHUPOJE: MPWIMBHI U OTIHUBBL, JABUkKeHHE aaHeT CoHeYHOU
CHUCTEMBI, PEAKTUBHOE JBW)XCHUE J>KUBBIX OPTraHW3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3€MJIETPSACEHHE, CEHCMUYECKHUE BOJIHBI, ILIYHAMH, 3XO0, LIBETa TEJ, ONTUYECKHE SIBIICHUS B
npupose, OMONOrMYecKoe JEeHCTBUE BUAMMOIO, YIbTPa(HUOIETOBOTO M PEHTTE€HOBCKOIO
U3ITy4eHUH, eCTECTBEHHBIM pPaJUOAKTHUBHBIA (OH, KOCMUYECKHE Iy4d, paAHMOAKTUBHOE
W3JIy9CHHE TPUPOIHBIX MHUHEPAJIOB, NEWCTBHE pPAJAMOAKTUBHBIX W3JIYYCHHH Ha OpTraHu3M
YeJI0OBEKa), IPU 3TOM TEPEBOJIUTh MPAKTUUYECKYIO 33/1a4y B yU€OHYIO, BBIJICTSATh CYIIECTBEHHbBIC
cBOiicTBa (pU3HAKK) PU3NIECKUX SIBICHUM;

OMHUCHIBATh W3YYCHHBIE CBOWCTBA Te€l U (PU3MUECKHE SBICHUS, HCIONb3YS (U3HIECKUE
BEJIMYMHBI (CpEAHsISl U MTHOBEHHAs CKOPOCTh Tella MPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMenieHre, MyTh, yIioBas CKOPOCTh, CHJIa TpPEHUs, CHJa YIPYrOCTH, CHUJIa TSKECTH,
YCKOpEHUEe CBOOOIHOrO MaJeHUsi, BEC Teja, MMITYJIbC Tella, UMIYIbC CHIIBI, MEXaHHYEeCKas
paboTa W MONIHOCTH, MOTEHIMATbHAS DHEPTUS TeJa, MOIHATOrO HaJl TOBEPXHOCTHIO 3EMIIH,
NOTEHIMAIbHASL SHEPIUsl CXKATOW NPYXKUHBI, KUHETUUYECKas SHEPrusi, MOoJIHAasg MeXaHU4YecKas
SHEPTHUs, TIEPHOJ U YacToTa KoJieOaHWH, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb MPEIOMICHUS CpPelbl), MPH OMHCAHWW TMPABUIHHO TPAKTOBATH
(U3UYECKUN CMBICIT MCTIOb3yEeMbIX BEJTUYMH, 0003HAYEHUS U €IUHUIIB (DU3UICCKUX BEITUYMH,
HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMHU BEIHMUYUHAMH,
CTPOUTH rpadMKN U3YUYECHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUIHH;

XapaKTepu30BaTh CBOWCTBA Tel, (UINYECKUE SBICHUS U TMPOIECCHI, HCIOIb3Ysl 3aKOH
COXpaHEHUs YHEPTruH, 3aKOH BCEMHUPHOTO TSATOTEHUS, MPUHIUI CYMEPIIO3UIINN CHJI, TTPUHITUTI



OTHOCUTENIBHOCTH [anuines, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMIIYJIbCA, 3aKOHBI
OTpa)KEHMsI U IPEIOMIICHHUS] CBETA, 3aKOHBI COXPAHEHMs 3apsiIOBOTO U MAaCCOBOIO UHUCEN MpHU
SJICPHBIX PEaKIUsIX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alHCHIBATH €TI0
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalUi
IPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBIABIATH IPUUMHHO-CIEJCTBEHHBIE CBSI3U, CTPOMUTH
0o0BsicHEHHE M3 2—3 JIOTMYECKUX LIaroB € OMOpPOW Ha 2—3 M3y4YCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THbIE 3a1a4M (ONUparoIMecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIOJIb3YS 3aKOHbI
U (QopMyiibl, CBS3bIBalOIIME (U3UUYECKUE BEJIUYMHBL: HAa OCHOBE aHajM3a YCIOBHUS 3aJauu
3aMMChIBATh KPAaTKOE YCJIOBUE, BBISABISATh HEJOCTAIOIIME MM MU30BITOYHBIC AAaHHBIEC, BHIOMPATH
3aKOHbl ¥ (OpPMyJIbl, HEOOXOAMMBIE JJsl pEIIEeHUs,, IMPOBOAUTh pacuéTbl M OLIEHUBATh
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMUHHBI,

pacrio3HaBaTh MPOOJEMbI, KOTOPblE MOXHO pPEIIUTb HPHU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJIb3YSl OIMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTh TOPSIKA TIPOBEJIEHHs] HCCIEAOBaHMs, JeiaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

IPOBOJUTH OMNBITHI 110 HAOJIIOACHUIO (U3UYECKUX SBICHUN WM (PU3NYECKUX CBOMICTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHMsI PHEPIUH, 3aBHUCHUMOCTh IEpHoja
KoJIeOaHUH NPYKUHHOI'O MasiTHUKA OT MACChl Ipy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY/IbI MaJIbIX KOJIOaHUH, MPSIMOJIMHEWHOE PacipoCTpaHEHUE CBETA, Pa3sIoKeHUE OesIoro
CBETa B CIEKTP, U3YyUEHUE CBOMCTB M300paXE€HUS B IJIOCKOM 3epKaje U CBOMCTB M300pa)keHUs
npeaMeTa B COOMparomei JInH3e, HaOII0IeHHE CIUIOIIHBIX M TMHEHYAThIX CIIEKTPOB U3ITyYCHHUS):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 00Opy0BaHUs, OMUCHIBATE X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH HPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, ONpeaessis CpeJHee 3HaueHue
U3MepIeMoOil BeMUYMHBI ((DOKYCHOE pacCTOsIHHE COOMparomieil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUOopa);

IIPOBOAMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DU3MUECKUX BEIMYMH C HMCMOIb30BAaHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HadaJbHON
CKOPOCTH, Iepuo/ia KojaeOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTja
OTpa’Ke€HHsI CBETa OT yrja MaJeHus M yIia NpejJoMIIEHUs OT yrja MaJeHus): IJIaHMpOBATh
HCCJIEIOBAaHHE, CAMOCTOSITEIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3Y/IbTAThHI MOJIYYEHHON
3aBUCUMOCTH (PU3MYECKMX BEIUYMH B BHAE TaONMIl M TpauKOB, Je€NaTh BBIBOJBI IO
pe3ysbTaraM UCClIeOBaHMs;

IPOBOJUTH KOCBEHHbIE U3MEpeHHs (PU3NYECKUX BEIMUYUH (CPEeHss CKOPOCTh U YCKOPEHHUE Tena
IpU PaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOIHOIO MaJeHUs, >KECTKOCTb NPYKHUHBI,
KO3 QUIMEHT TpEeHUs] CKOJIbKEHMs, MEXaHWdeckas paboTa M MOIIHOCTh, 4acTOTa M IEpUOJ
Koje0aHUN MaTeMaTHMYeCKOro U MPYKMHHOTO MAasSTHUKOB, ONTHYECKas cujaa coOuparomen
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATh W3MEPEHHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINIOJIHATH U3MEPEHMUSI, CIeAYs IPEI0KEHHON HHCTPYKIIUHU, BEIYUCIISATh 3HAUEHNE
BEJIMYMHBI M aHAJINW3UPOBAaTh IIOJYYEHHBIE PE3YJIbTaThl C YYETOM 3aJaHHON MOTPELIHOCTH
WU3MEpPEHHNI;

coOITI0/1aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0OBaHUEM;
pa3ianyaTh OCHOBHBIE TNPU3HAKK H3YYEHHBIX (DU3MUECKUX MOJeNel: MaTrepualibHas TOYKa,
abCoIIIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHHK CBETA, JIy4, TOHKas JIMH3a, [IJIaHEeTapHask MOJIeNb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTO SIpa;

XapaKkTepu30BaTh NPUHIMIIEI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWUCTB C
OMoOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETp, JAaTUUKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakera, 5XOJIOT, OYKH, NEepUcKor, (oToanmapar, ONTHYECKUE CBETOBOJIBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCronb3ys 3HaHUS O CBOWCTBAX (DHU3MUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;



UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKM H3YYCHHBIX TEXHMYECKUX YCTPOMUCTB,
U3MEPUTENIbHBIX MPUOOPOB U  TEXHOJOTMYECKHUX MPOIECCOB MPHU PEIICHUU y4eOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI ISl TOCTPOSHUS N300paKeHUH B TIIOCKOM 3epKaje U
cobuparoniei JIMH3e;

IPUBOAUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BAHUS
(bu3nyecKknx 3HaHUH B MOBCEHEBHOM XKM3HM Ul o0ecrieueHns 6e3011acHOCTH ITPHU 00pallieHUH ¢
npuOopaMyu M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 310pPOBbsi U COOJIIOJEHUS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOILLEH Cpele;

OCYILECTBIISATh MOMCK MH(POpMAUU (HU3NYIECKOTO conepkanus B MHTepHETe, cCaMOCTOSTENHHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENENeHUsl JOCTOBEPHOCTU IOJIy4YEHHOH
uH(pOpPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTIOJTHUTEIBHBIX UCTOYHUKOB,;

UCMOJIb30BaTh IPU  BBIIOJHEHMH Y4YEeOHBIX 3aJaHUl Hay4yHO-IOMYJSIPHYI JINTEpaTypy
(U3MUeCKOro CoJepXKaHMs, CIPAaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBbIC IHMCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJIEp)KaHus, MYyOIMYHO MPEJCTaBISATh PE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIbCKON JESATEIBHOCTH, IPU 3TOM TI'PAaMOTHO HCIIOJIb30BaTh
M3YYEHHBII NOHATUMHBIN anmapar U3y4aemoro pasjeia (U3MKU U COIPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTalnuen ¢ yu€ToM 0coOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHMUE

9 KJIACC
Ne || HaumenoBaHue pa3zenoB U TeM KonnuecTBo yacos
n/m HpOTrpaMMBI Bcero| Kourposbhusie || IIpakruueckue
paboThI paboThI
1.1 |MexaHnuyeckoe JBUKEHHUE U 10 1
CIIOCOOBI €r0 ONHUCaHUs
‘1.2 HB3aI/IMoz[eI7ICTBI/Ie Tel H 20 H 1 H 3 ‘
‘1.3 ”3aKOHBI COXpaHEHHUs H 10 H H 3 ‘
‘I/ITOFO 10 pa3Jeny H 40 H
|2.1 ”MexaHI/meCKI/Ie KoJIeOaHus H 7 H H 3 ‘
|2.2 ”MexaHI/meCKI/Ie BOJTHBI. 3BYK H 8 H 1 H 3 ‘
|I/ITOro 0 pa3jery H 15 H
3.1 || DnekTpoMarHuTHOE MoJe U 6 2
AJIEKTPOMArHUTHBIE BOJIHEI
‘I/ITOFO 0 pas3zeiy H 6 H
‘4.1 ”3aKOHBI pacrpoCcTpaHEHUs CBETA H 6 H H 2 ‘
‘4.2 ”HI/IHSBI U ONTHYECKHUE TPUOOPHI H 6 H H 3 ‘
‘4.3 ”Pa3J10>KeHne 0esoro cBera B CIIEKTP H 3 H H 2 ‘
‘I/ITOFO 10 pa3feny H 15 H
5.1 |UcnyckaHue 1 morjiouieHue cBeTa 4 1
aTOMOM
‘5.2 ”CTpOCHI/Ie aTOMHOTO s/1pa H 6 H H 1 ‘
‘5.3 ”Hz[epHLIe peakuuu H 7 H 1 H 1 ‘




Ne || HaumenoBaHue pa3zenoB U TeM ‘ KonunuecTBo yacos
n/m [pOrpaMMel Beero|| Konrposnsusie || Ipaktuueckue
paboThl paboThl
‘HTOFO o pazjaeny H 17 H
6.1 |[ToBTOpeHME U 0600IIEHNE 9 2
cojepxkaHus Kypca ¢puszuku 3a 7-9
KJ1ace
|I/IT0ro 0 paseny “ 9 H
OBLIEE KOJIMYECTBO HACOBIIO || 102 3 27
[TPOI'PAMME

ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

9 KVIACC

Kox
MPOBEPSIEMOT0
pe3yabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbl OCHOBHOTI'0O 00111er0 00pPa30BaHUA

HCITIOJIb30BATH M3YUCHHBIC TOHATUSA

1.2

pas3iiniaThb ABJICHUS 11O OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB 1 HA OCHOBE OITBITOB,
ACMOHCTPHUPYIOIMIUX NAHHOC (bHBH‘lCCKOG SIBJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SIBICHHH B OKpY)KAIOIIEM
MHUpE, B TOM 4Hcie (u3nueckue sBICHHUS B NPUPOAE, MPU 3TOM MNEPEBOAMUTH
NPAaKTUYECKYI0 3a7adyy B y4eOHYI0, BBIICTSATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKy) GpU3NYECKUX SIBICHUN

1.4

ONKCHIBATh M3yYEHHBbIE CBOWCTBA TeNl M (PU3MYECKUE SBIICHUS, MCIIONb3YS
¢u3nyeckue BEIMYUHBI, TMPU ONUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUCCKUIL
CMBICJ UCIIOJIb3YEMBIX BEJTMYMH, 0003HAUEHUS U €UHUIIBI PU3NUECKUX BEJINYMH,
HaXoAUTh (OPMYIIbI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEJIMYUHY C JIPYTHMMHU
BEJIMYMHAMU, CTPOUTH rpaUKu U3y4EHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIMYMH

1.5

XapaKTECPU30BaTh CBOMCTBaA TCII, (1)H3quc1<1/1e SABJICHHUA W MPOLCCCHI, MCIIOJIb3Yys
HU3YUCHHBIC 3aKOHBI, IIPU 3TOM [JaBaTb CJIIOBECHYIO (bOpMYJ'II/IpOBKy 3aKOHa H
3aIMMCBIBATHb €ro MaTCMAaTHUYCCKOC BBIPAXKCHUEC

1.6

OOBSICHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA T€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallMl MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh PUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTHb OOBSICHEHHE W3 2 — 3 JIOTMYECKUX MIaroB C
MOMOMUIBIO 2 — 3 N3Y4YEHHBIX CBOMCTBA (DU3MUECKUX SBJICHUHN, PU3NYECKUX 3aKOHA
WJIY 3aKOHOMEPHOCTH

1.7

pemars pacuéTHble 3aJauu (omMparoulyecss Ha CHUCTeMy U3 2 — 3 ypaBHEHHI),
UCTOJb3ysd 3aKOHBI M (OPMyJIbI, CBs3bIBalOIIME (U3MYECKHE BEJIMYMHBL Ha




Kon
NMPoBePSIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHusA

OCHOBC aHajin3a YCJIOBHA 3aJla4yu 3allliCbIBATb KPATKOC YCJIOBHUC, BBIABIIATH
HEAOCTAIIUEC HIIU HU30BITOYHEIE JaHHBIC, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'II)I,
HCO6XO[[I/IMBIC JJI pClICHUs, TPOBOJIUTH paC‘-IéTBI " OLCHUBATL PCAIMCTUYHOCTD
ITOJIYYCHHOI'O 3HAUCHUA (bHSH“IGCKOfI BCJIIMYHUHBI

1.8

pacno3HaBaTh MpOOJIEMBbl, KOTOPHIE MOKHO PEIIUTh IMPU TMOMOIIN (U3HYECKUX
METOJIOB, MCHOJB3ysl  ONHCAaHUE HCCIEIOBAaHMSA, BBUICIATH  IPOBEPSIEMOE
IIPEIIONI0KEHUE, OLEHNBAaTh IPABMWIBHOCTh NOPSJIKA NPOBEACHUS HCCIIENI0BAHNU,
JIe71aTh BBIBOIbI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOIEHUN U OIBITOB

1.9

MPOBOJIUTH OMBITH MO0 HAOIIOACHUIO (U3MUECKUX SBICHUH WM (Pu3nyecKux
CBOMCTB TeN: CAMOCTOSATENIFHO COOMpaTh YCTaHOBKY M3 HM30BITOYHOTO Habopa
000pyJOBaHUs, OMUCHIBATH XOJ[ OMbITA M €ro pe3yibTaThl, (POpMyTUpOBaATH
BBIBOJIBI

1.10

MPOBOJIUTH TIPU HEOOXOIUMOCTH CEPHUI0 MPSIMBIX U3MEPECHUM, ONPEIEeIIsis CPEeIHES
3HaYeHUE U3MepsieMOol BeNUUYMHbI ((POKYCHOE pacCTOSIHME cOOMparolleil JIUH3BI),
000CHOBBIBAThH BEIOOP CrIoco0a U3MepeHUsl (M3MEPUTEIIBHOTO MPHUOopa)

111

IIpOBOAUTDH HCCICI0OBAaHUC 3aBUCHUMOCTEH (1)I/ISI/I‘ICCKI/IX BCIINYHMH C

UCIIOJIb30BAHUEM  NPSAMBIX ~ W3MEPEHHMH:  IIAHUPOBATh  HCCIIEJOBAaHUE,
CaMOCTOSITENILHO COOMpATh YCTaHOBKY, (DMKCHPOBATh PE3ylIbTAThl MOIYYCHHOM
3aBUCHMOCTH bu3HuecKuX BEJINYMH B BUJIC Ta0IHIl

1 TpaMKOB, /I€1aTh BBIBOJKI 110 PE3yIbTaTaM HCCIICIOBAHMUS

1.12

IIPOBOJIUTh KOCBEHHBbIE M3MepeHMs] (PU3MUYECKMX BENIWYMH: IUIAHUPOBAThH
n3MepeHusi, coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUS,
clelys NpPEUIOKEHHOW MHCTPYKIMHM, BBIYUCIATH 3HAUYECHHUE BEIWYMHBI H
AQHAJIM3UPOBATh IIOJYYEHHBIE pE3yJlbTaThl C YYETOM 3aJaHHOM IOTPEIIHOCTH
U3MEPEHUIN

1.13

coOMIoAaTh TMpaBWJIa TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000opyI0BaHUEM

1.14

pa3nuyaTh  OCHOBHBIE  MPH3HAKA  M3YYEHHBIX  (U3MYECKUX  MOJETei:
MarepuaiabHasi TOYKa, a0COIIOTHO TBEPIOE TEJI0, TOUCUHBI UCTOYHUK CBETA, JIYY,
TOHKAs JIMH3a, IUIAaHETapHAasi MOJIENIb ATOMAa, HYKJIOHHAsI MOJIENIb aTOMHOTO sJIpa

1.15

XapaKTepu30BaTh MPUHLMUIIBI JEUCTBUS HU3YyYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOICTB C OMOpPOH Ha WX OMNMCAaHUs, MCIOJb3ys 3HaHMS O CBoOWcTBax (u-
3MUYECKUX SIBJICHUH U HEOOXOAMMble PU3NYECKHE 3aKOHOMEPHOCTHU

1.16

UCIIONIb30BaTh CXEMBbl M CXEMAaTUYHbIE PUCYHKHM H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MpPHU
pelieHnr y4eOHO-TIPaKTHUECKUX 3a7ad, ONTUYECKHUE CXEMBbl Ui TMOCTPOCHHS
M300pakKeHUH B TUIOCKOM 3€pKajie ¥ COOMPAFOIIEH JIMH3E

1.17

MPUBOJUTL TPUMEPHl (HAXOAUTh WHGOPMAILUIO O MPUMEPAX) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMNA B MOBCETHEBHOM XU3HU Ui 0OecreueHus
0e30MmacHOCTH IpU OOpallleHUuH ¢ MpuOopaMu M TEXHUYECKUMHU YCTpOICTBamH,
COXpaHEHMs 3JI0pOBbSI M COOJIOACHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpY>Karollen cpesie

1.18

OCYIIECTBIATH MOUCK MHPOpMAIUU (PU3NIECKOTO cofepKaHus B ceTu MHTEpHET,
CaMOCTOATENbHO (OPMYIUPYs MMOMCKOBBIN 3aMPOC, HAXOAUTH ITYTH OMPEICICHUS
JOCTOBEPHOCTH TONYyYeHHOUW HH(OpMAaMM HA OCHOBE HMMEIOIIMXCS 3HAHUNA H
JIOTTOJTHUTEIbHBIX NICTOYHUKOB

1.19

HCIIOJIb30BATH IIPU  BbIINOJIHCHUU y‘I66HBIX 3aJlaHui HAaYYHO-TIONMYJIAPHYIO




Kon

NpOBePsIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHusA

TuTepaTypy (U3HUECKOTO COJEPIKAHUS, CIIPABOYHBIC MATEPUANIBI, PECYPCHI CETH
WutepHer; Biagerb npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, IMPeoOpa3oBaHUS
nH(OPMAIIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B APYTYIO

1.20

co3llaBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHblE COOOIIEHHS Ha OCHOBE
nHpOpMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PH3UUECKOTO COJEPIKAHHS, MyOINIHO
IIPEICTABIIATh PE3YJIbTAaThl NIPOCKTHOM WM HMCCIENOBATEIbCKOM IEATEIBHOCTH,
IIpU  OTOM TPaMOTHO MCIOJB30BaTh M3YYCHHBIH IOHATUMHBIA  anmapar
M3y4yaeMoro pasjena (pU3MKH U COIPOBOXKIATh BBICTYIUIEHHE IpE3CHTaLUeH ¢
y4€TOM 0COOCHHOCTEH ayJJUTOPUN CBEPCTHUKOB

1.21

NIPHU BBITOJHEHUN YYEOHBIX MPOCKTOB M MCCIEAOBAaHUI (DPU3MYESCKHUX IPOIECCOB
pacipenensiats OOS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJjauaM¥, CJICIUTh 32 BBIMOJIHEHUEM IUIaHA JEHCTBUUA M KOPPEKTHPOBATH €ro,
aJICKBaTHO  OIICHUBATh COOCTBEHHBIM BKJIAJ B  JCATCIBHOCTH  T'PYIIIIHI,
BBICTPaMBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, MPOSBISISI TOTOBHOCTh
pa3permaTth KOHQIHKTHI

IMTPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUA

9 KJIACC
Kon Kon
pasjena | sneventa [TpoBepsieMble 37IEMEHTBI COIEePKaAHUS
MEXAHUWYECKUE SABJIEHU S

8.1 Mexanunueckoe ABMxeHne. MarepuanbHas Touka. Cucrema oTcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE MPAMOTMHEHHOE IBHKEHHE

8.4 HepaBHomepHoe mnpsiMonuHeiiHOe nBmkeHue. CpemHsisi 1 MTHOBEHHas
CKOpOCTb TeJia IPH HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIMHENHOE ABUKEHHUE

8.6 CBobopnoe magenue. OnbiTel ["anmnes
PaBHOMepHOE JBMXKEHME 10 OKpyxHOcTH. Ilepuox u dyacrora

8 8.7 oOpamienusi. JluneitHass u yrmoBast ckopoctu. LleHTpocTpemurenbHoe

YCKOpeHue

8.8 Ilepssiii 3akoH HptoToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuit 3akon HeroToHa

8.11 [IpuHIU CyNEepIO3UITUN CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHHS CKOJBXKEHHs, Cujia TPEHUS IOKOs, Jpyrue
BUJIbI TPEHHSI

8.14 Cuna TSDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpeHHE CBOOOHOIO
Ma/ICHUs




JBmxenue muianer BOKpyr Comnnma. IlepBas kocMuueckas CKOpPOCTb.

8.15
Hesecomocts u neperpysku

8.16 PaBHOBecue MaTepraibHON TOUYKH. AOCOIOTHO TBEPIOE TEIO

8.17 PaBHoBecue TBEPIOro Tena ¢ 3aKperIEHHOM OChi0 BpamieHus. MoOMeHT
cuisl. LleHTp TsKECTH

8.18 Nmmynse Tenma. U3menenne umiynbca. IMIyabe CHTbI

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeaxkTtuBHOE nBMKEHME

8.21 Mexannueckasi paboTa U MOIITHOCTb

8.22 Pabora cun TskecTH, ynpyroctH, TpeHusi. CBs3b SHEPTUU U pabOTHI

8.23 [ToTenunanpHas >HEeprus Teia, MOJHATOTO HaJl HOBEPXHOCTHIO 3eMIIn

8.24 [ToTeHnmanpHast YHEPTUS CKATOUN MPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHUUECKOM YHEPTUn
[IpakTuueckue padbOTHI:

Omnpenenenue cpenHeld CKOPOCTH CKOJNBbKEHHUS OpycKa WM JBH)KEHUS
[IapuKa MO0 HAKIOHHOW IUIOCKOCTH. OmpenesieHue YCKOPEHHs Teia IMpH
PaBHOYCKOPEHHOM JIBM>KEHUU IO HAKIIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IMPH PABHOYCKOPEHHOM
JBUKCHUH 0€3 Ha4aJIbHOW CKOPOCTH.

8.27 [IpoBepka rumoOTE3Bl: €CIM TPU PABHOYCKOPCHHOM JBW)XKCHHH 0e3

HAYallbHOM CKOPOCTH IYTH OTHOCATCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHU OJTMHAKOBEI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHIIBI
HOpMajbHOro  jAaBieHus. Onpenenenne  koddduuueHta  TpeHHs
cKonbxkeHus. Onpenenenue xECTKOCTU NpyKuHbL. OnpeneneHne padoTsl
CHJIBI TPEHUS NPH PABHOMEPHOM JIBIDKCHHH Tejla MO0 TOPH30HTAILHOU
noBepxHocTu. Omnpenenenne paboOThl CHIIBI YIPYTOCTH MPH TMOABEME
rpy3a ¢ UCTIOIb30BaHUEM HEMOIBMYKHOTO U TTOJIBHXKHOTO OJIOKOB

8.8 dwusnueckue SBICHUS B PUPOJIC: PUIUBHI U OTIMBHI, JBIKEHUE TUIAHET
CoHEeYHOM CUCTEMBI, PEaKTUBHOE ABM)KEHUE )KUBBIX OPTaHU3MOB

8.99 TexHUUECKHe yCTPOCTBA: CIUIOMETD, TATYUKU MOJIOKEHHS, PACCTOSHUS

U YCKOPEHMS, PAKETHI

MEXAHWYECKUE KOJIEFAHWA 11 BOJIHBI

KonebarenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHMIL:

9.1 MIEpPHOJ], YaCTOTa, AMILIUTY1a

92 MareMaTtnueckuil U NpyKUHHBIA MasTHUKU. [IpeBpaliienue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUN

9.3 3aryxaromue konebanus. BeinyxeHHsie konedanus. Pesonanc
Mexannueckue BoJiHbI. CBONMCTBa MEXaHMUYECKUX BOJH. [IponmosbHblE M

9.4 MONEepeYHbIe BOJNHBL. JIIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPaHEHHS.
MexaHnueckre BOJIHBI B TBEPAOM TeEJIE, CEICMUUECKHUE BOJIHBI

9.5 3ByK. ']pOMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 WNudpa3Byk u ynpTpa3zByk




9.7

[IpakTrueckue pabOTHI:

OnpeneneHre 4YacTOoThl H TEpUOJa KOJNEOAHWH MaTeMaTHYeCKOTro
MasiTHUKA.

OnpeneneHI/Ie 4aCTOThI U II€pHUOJA KoJIeOaHMI IPY>KUHHOI'O MasATHHKA

HccnenoBanue 3aBUCUMOCTH MepHoja KojaeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTHU. MccienoBanne 3aBUCUMOCTH TIeprojia KojaebaHui
MPY’)KUHHOTO MAasTHHUKAa OT Macchl TIpy3a. [IpoBepka He3aBUCMMOCTH
nepuojia KoyiebaHul rpy3a, MOJIBEIIEHHOTO0 K HUTHU, OT MAacChl Ipy3a U
KECTKOCTHU MPYKUHBI. MI3MepeHne yckopeHus: CBOOOIHOTO Ma/IeHus

9.8

®usnueckue SBICHUS B IPUPOAC: BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPACEHNE, CEHCMUYECKHE BOJIHBI, LIYyHAMH, 9XO

9.9

TexHuueckue ycTpolcTBa: 3XOJOT, UCIOJIB30BAHUE YIIbTPa3ByKa B OBITY
Y TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHbBI

DJIEKTPOMarHuTHOE  ToJie.  DJIGKTpOMarHuTHble  BOJIHBI. CBOMCTBA

101 AJIEKTPOMArHUTHBIX BOJIH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

103 SHGFTpOMaFHI/ITHa}I npupona csera. CkopocTh cBeTa. BonHOBBIE
CBOWCTBa CBETa

10 [IpakTuueckue pabOTHI:

10.4 .
N3ydyeHue cBOWCTB SJEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO
Tenedona

105 dusnueckue SBICHHUS B NMPUPOJE: OMOIOTMYEcKOe NEHCTBHE BUAMMOTO,
yAbTPa(UOJIETOBOTO U PEHTT€HOBCKOTO M3ITyUeHH

10.6 TCXHI/I‘IVGCKI/IG YCTPOMCTBA: HCIOTB30BAHNE DJICKTPOMATHUTHBIX BOJH IS
COTOBOMH CBSI3U

CBETOBBIE SBJIEHU

111 JlyueBast monens cBera. MicTouHHMKHM cBETa

11.2 [IpsimonnHENHOE pacIpOCTpaHEHHUE CBETA

11.3 Otpaxenue cBeta. [110ckoe 3epkano. 3aKOH OTpaKeHHs CBETa

114 [Ipenomnenue cBera. 3akoH mpenomieHus cBera. [lomHoe BHyTpeHHee
OTpaKeHHE CBETA

115 JIunza. Xop jiydeid B IMH3E

11.6 Ontuyeckas cucteMa ¢oroarnmapara, MUKpOCKOIA U TeJIECKoIa

11.7 I'ma3 xak ontuyeckas cucrema. ban3opykocTs U AaTbHO30PKOCTb

11 118 Paznoxxenne Oemoro ceera B cmekTp. OmbiTel HproToHa. CrioxkeHue

CIEKTPAJIbHBIX 1IBETOB. Jlucriepcus cBera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCUMOCTH yTila OTPaKEHHUSI CBETOBOTO JIyda OT yIiia

11.9 najIeHusl.

H3y‘-IeHI/IC XapaKTCPUCTHUK I/1306pa)KeHI/I$I npeaAMETa B IIJIOCKOM 3€pKajic.

HccnegoBanue 3aBUCUMOCTH yrijia npCjIoMJICHUA CBCTOBOI'O JIyda OT yIJIa




MaJICHYSI HAa TPAHULE «BO3IYX — CTEKIION.
[Tonydenue n300pakeHuid ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
Omnpenenenne GpOKyCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI cCOOMparoeit
JIUH3BI.
OmnbITHI IO PA3JI0KEHUIO OEJIOro CBETa B CHEKTP.
OmnbITHl IO BOCHIPHUATHIO I[BETA MPEIMETOB MPU MX HAOIIOJICHHM Yepe3
LIBETOBbIE (PUIBTPBI
®usnyeckue sBieHus B npupone: 3arMeHus ConHua u JlyHsl, 1BeTa e,
11.10 ONTHYECKUE SIBICHHUS B arMmocdepe (uBeT Heba, pedpakmus, pamyra,
MHPaX)
1111 TexHuueckue ycTpoicTBa: OYKM, MEPUCKOM, (hoToammapar, ONTUYECKHE
CBETOBO/IbI
KBAHTOBBIE ABJIEHU
12.1 OmnsiTel Pezepdopaa u muianerapuas Mmozaens atroMa. Mozens atoma bopa
12.2 HUcnyckanne u moriomeHne cBera atomMoMm. KBaHTbel. JIuHeluartbie
CIIEKTPBI
12.3 PanuoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3TydeHHs
124 Crpoenue atoMHor0 siipa. HykinoHnHas Moziens aToMHoro siipa. M3oromst
12.5 PapnoaktusHeie npeBpamenus. [lepuoa nosypacnana arOMHBIX s€p
12.6 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOT'O YUCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
12.8 Peaxiuu cuntesa u nenenus siaep. Mcrounuku sueprun CosHIa 1 3BE3]1
12.9 SAnepHas sHepreTuka. JlelcTBUE PAaJMOAKTHBHBIX M3JIyYCHHM HA JKUBBIC
OpPTraHU3MBI
12 [IpakTuyeckue paboOTHI:
HabutoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIy4EHUS.
12.10
Uccnenosanue TPEKOB: U3MepeHue SHEPTruu YaCTHUIIbI
10 TOPMO3HOMY MyTH (110 hoTOrpadusm).
N3mepenue paaroakTuBHoro ¢poHa
®duznyeckue SBICHUS B MPUPOJE: €CTECTBEHHBIM paglOaKTUBHBIN (OH,
1211 KOCMUYECKHE  JIyMH,  PajMOAKTHBHOE  M3Iyd4eHHE  MPUPOIHBIX
MUHEPAJIOB, IEHCTBUE  pPAJUOAKTHBHBIX M3JIy4eHHH HA  OpraHusM
4eJIoBEKa
1212 TexHnueckue ycTpoilcTBa: CHEKTPOCKOI, WHIMBUIYaJIbHBIA JIO3UMETD,
Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHON
IMPOTPAMMBI OCHOBHOTI'O OBLIEI'O OBPA3OBAHMUS

Kona
MPOoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM

0a30BOI0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
eoroc

[Tonumanue  poau $uzuku B Hay4YyHOU KapTHHE
MuUpa; cPOpMUPOBAHHOCTh 0a30BbIX MPEICTaBICHUI 0
3aKOHOMEpPHOI CBS3M W MO3HABAEMOCTU SABJICHHA MPUPOIBI, O
poJIM 3KCHepuMeHTa B (PU3MKE, O CUCTEMOOOpa3yIoLIEed pOiH
(U3HUKU B pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHM,
00 3BONIOLMHM (UBHYECKUX 3HAHUW M HMX POJH B LIEITOCTHOU
€CTECTBEHHOHAYYHON KapTHHE MHpPA, O BKJIaJl€ POCCUMCKHX U 3a-
pyOeXHBIX YUYEHBIX-(DU3UMKOB B pPa3BUTHE HAyKH, OOBICHEHHE
IIPOLIECCOB  OKPYXKAIOLIEro  MHUpPA, pa3BUTUE  TEXHUKHU U
TEXHOJIOTUH

3HaHUA O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKEHUHM Kak
croco0e CyIIEeCTBOBAaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUH CTPOEHHUS BELIECTBA, O (PM3MUYECKOW CYIIHOCTH SIBICHHI
npupoAsl  (MEXaHMYECKUX, TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX
Y KBaHTOBBIX); YMEHHE DAa3jNyaTh SBJICHUA MO OMNHCAHUIO HX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PM3UYECKOE SIBJICHUE; YMEHHUE PACIIO3HABATh MPOSIBICHHE
U3YYEHHBIX (U3UYECKUX SIBJICHUHA B OKPYXKAIOUIEM  MHUPE,
BBIJIEJISISL UX CYIIECTBEHHbIE CBOMCTBA (TPU3HAKH)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHMHOI'O arrapara U CHMBOJIMYCCKOTO sA3bIKa
(1)I/I3I/IKI/I U HUCIOJB30BaHHUC UX OJid PCIICHUA y‘IC6HI>IX 3aaa4; yMCHUC
XapaKTCpPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘ICCKI/Ie SABJICHUSA U IIPOLICCCHI,
HCITOJIb3Ys q)YHI[aMeHTaHI)HI)IC 1 OMIIMPHUYICCKUC 3aKOHBI

YMeHrne OmuChIBaTh HM3yYEHHBIE CBOMCTBA Tell U (PU3MUECKHE
SIBJICHMSI, UCTIOJB3YS (DU3UUECKUE BETUUHHBI

Brnanenne ocHOBaMHM METOJOB HAYYHOTO TO3HAHHUS C YYETOM
coOMoficHUsT  MpaBuid  OE30MacCHOr0  TpyJa: HAOMIOJEHUE
(bU3UYECKUX SIBJICHUI:

YMEHUE  CaMOCTOSITEIbHO  COOMpaTh  OKCIEPUMEHTAIBHYIO
YCTAaHOBKY M3 JAHHOTO Habopa 000pYyIOBaHUS MO WHCTPYKIIUH,
OMHCHIBATh XOJ[ OIbITAa W 3aMHCHIBATh €ro pe3yJabTarhbl, (op-
MYJIUPOBAThH BBHIBOJIBI;

IMPOBCACHUC TIPAMBIX W KOCBCHHBIX I/ISMCpeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX




Kon
MPOoBePsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM pe3yjbTaTaM

0a30BOI0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
eoroc

BEJIMYMH: YMEHUE IUIAHUPOBATH HU3MEPEHUS, CAMOCTOSITENBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY MO HHCTPYKIIUH,
BBIUHCIISITh 3HAYEHWE BEIIMYMHBI U aHAJIM3UPOBATH IOJYYEHHbBIC
pe3yapTaTbl C Y4E€TOM 3aJaHHOM IIOTPEIIHOCTH Pe3YyJIbTaTOB
W3MEPEHUM;

IIPOBEJICHUE HECIOKHBIX JKCIEPUMEHTAIbHBIX HCCIIECIOBAaHNN;
CaMOCTOSITENIBHO CcOOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U
IIPOBOAUTL MWCCIIENOBAHUE [0 HMHCTPYKLHUH, IPEACTABIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUJE TAOJIMII
U TpavKOB, YYWUTHIBATH IOIPEIIHOCTH, JAENaTh BBIBOJBI IIO
pe3yapTaTaM UCCIEA0BAHUS

[lonumMaHue XapakTEepHBIX CBOMCTB (PU3WYECKUX MOAENEH
(MaTtepuasibHass TO4YKa, AaOCONIOTHO TBEPAOE TENO, MOJEIH
CTPOEHHUsI Ta30B, KUAKOCTEH W TBEPIABIX TEJ, IUIaHETapHas
MOJIeJb aTOMa, HYKJIOHHash MOJI€Jb aTOMHOIO siipa) U yMEHHE
OPUMEHATD UX JUIsl OObSICHEHUS (PU3MUECKUX MPOIIECCOB

YMeHne oOBICHATh (PU3UYECKHE IMPOIIECChl U CBOWMCTBA TEJ, B
TOM  YHCII€E MB  KOHTEKCTE€  CUTyallud  IPaKTHKO-
OPUEHTUPOBAHHOTO  XapakTepa, B  YaCTHOCTH, BBISBIATH
MPUYUHHO-CJICACTBEHHbBIE CBSI3U U CTPOUTH OOBICHEHUE C ONOPOH
Ha W3y4YCHHBbIE CBOMCTBA (DU3UYECKUX SIBJICHUN, (PU3NUECKUE
3aKOHBI, 3aKOHOMEPHOCTH M MOJICJIN

YMenue pemiath pacu€rHble 3amauu (Ha 6a3e 2 — 3 ypaBHEHU),
UCIIONIb3YsI 3aKOHBI U (POPMYJIbI, CBS3bIBaIONINE (Pu3nyeckue
BEITMYMHBI, B YACTHOCTH, 3aIMCHIBATh KPAaTKOE YCIOBUE 3aayH,
BBISIBIIATH HEJIOCTAIONTUE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJAMMBIC I €€ pEIICHHs, HCIOJIb30BaTh CIPABOYHBIC
JAaHHBIC, TPOBOAUTH PACUETHl W OIEHWBATH PEATUCTUYHOCTD
MOJIYYEHHOTO 3HAYCHUSI (PU3NUECKON BETUYMHBI, YMEHUE OIpeie-
JATh Pa3MEPHOCTh (PU3MYECKOW BEIMYMHBI, IOJYYCHHOW TIPH
PEIICHNUH 331291

YMeHHe XapakTepu30BaTh IPUHIMUIBI JEUCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4HKCJ€ OBITOBBIX TPHUOOPOB, U MPOMBILIUICHHBIX
TEXHOJIOTUYECKUX TIPOLIECCOB II0 HMX ONMCAHUIO, HCIOIb3Ys
3HaHHWSA O CBOMCTBAX (PU3MYECKUX SBJICHUM U HEOOXOIMMBbIE
buznyecKkne 3aKOHOMEPHOCTH
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YMeHHe HCIojab30BaTh 3HAHUSI O (U3HYCCKHX SBICHUAX B
MOBCEIHEBHON JKM3HM I obOecriedeHus: OE€30MacHOCTH MpH




MPOoBePsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOOBAHUSA K MPEAMETHBIM pe3yjbTaTaM

0a30BOI0 YPOBHSI OCBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOI

NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
dIrocC

Kon

oOpamieHM ¢ OBITOBBIMH TpHOOpPaMHM U TEXHUYECKUMU
YCTPOMCTBAMH, COXpaHEHUs 3J0POBbsI U COOJIOJCHUS HOPM
DKOJIOTUYECKOTO TMOBEACHHS B OKPYXKAIOUIECH Cpele; NOHUMAaHUE
HEOOXOJMMOCTH TPUMEHCHHS JOCTIKEHWH (PU3UKH W TEXHO-
JIOTUM JJIS1 PAIMOHAIBHOTO NPUPOIOTIOJIb30BAHUS

OmnbIT noucka, Mpeodpa3oBaHUs U MpenCTaBIeHUs] UHPOpMaUu
($U3MYECKOTO COAEpKAaHUS C UCHOIb30BaHUEM MH(POPMAIMOHHO-
KOMMYHHMKaTUBHBIX TEXHOJIOTH; yMEHHUE OLIEHUBAaTh
JIOCTOBEPHOCTh HOJIyYEHHON uHbopMauu Ha OCHOBE
UMEIOIINXCS 3HAHUWM W JIONOJIHUTENIBHBIX MCTOYHHUKOB; YMEHHE
UCIOJIb30BaTh IIPU BBIIIOJIHEHUU Y4YEOHBIX 3aJaHUil HAay4HO-
HOMYJISIPHYIO JUTEPATYPY (puznyeckoro COJIEP>KAHMS,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTu MHTepHeT; BinaneHue
0a30BBIMM HaBBIKAMHM TpeoOpa3oBaHus HH(POPMALMH U3 OTHOU
3HAKOBOW CHCTEMBI B JPYTYI0; YMEHHE CO3JaBaTh COOCTBEHHbIE
MUCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OpManuu u3
HECKOJIbKMX UCTOYHHKOB
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INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS
1 | MEXAHUYECKUE SABJIEHU A
11 Mexanuueckoe nBuxkeHue. MatepuanbHast Touka. Cucrema orcdyéra. OTHOCHUTENBHOCTh
) JIBIDKEHUSA
19 PaBHOMepHOE U HepaBHOMepHOE aBHkeHHe. CpenHss ckopocTh. DopMyiia sl BEIYMCICHUS
' cpenHelt ckopoctu: v = S/t
PaBHOMEpHOE NpAMONMHENHOE OBUKEHHE. 3aBUCUMOCTb KOOPAMHATHI T€Jla OT BPEMEHU B
Clly4ae paBHOMEPHOTO MPSMOJMHEHHOTO TBUKECHHUS:
1.3
['paduky 3aBUCHMOCTH OT BpPEMEHH Ul MPOEKIMH CKOPOCTH, MPOEKIHH NepeMeleHHs,
MyTH, KOOPAMHATHI P PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKEHUHT
1.4 | 3aBUCHMOCTb KOOPJMHATHI T€JIa OT BPEMEHH B ClIyyae paBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

JBYKCHUS

@opMyIbl ISl MPOSKIIUU TEPEMEIICHHs], POSKIIUN CKOPOCTH U MPOEKIMHU YCKOPEHUs MpH
PaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKCHUU:

I'paduky 3aBUCUMOCTH OT BPEMEHH JUIS TPOCKIUH YCKOPEHHs, MPOEKIMH CKOPOCTH,
IIPOEKIIMY [IEPEMENIEHHS], KOOPAMHATHI IPU PAaBHOYCKOPEHHOM NPSMOJIMHEHHOM JIBUKEHUU

CBoboxnoe nagenue. @opmysbl, ONUCHIBAIOIINE CBOOOJHOE TaJIeHHE Tella MO BEPTUKAIN
(IBM>KeHWE TeJda BHM3 WM BBEPX OTHOCHTEIBHO TMOBepxXxHOCTH 3emiu). ['paduku

1.5
3aBUCHMOCTH OT BPEMEHHU IS NPOCKLUUH YCKOPEHMs, NMPOEKUHUHA CKOPOCTH U KOOPIMHATHI
Ipy CBOOOTHOM MaJICHUU TeJla 10 BEPTUKAIN
CkopocTh paBHOMEPHOTO JBUKEHUS T€JIa 110 OKpYXHOCTH. HarpaBienue ckopocT.
®opmyna 1715 BBIYUCIEHUSI CKOPOCTH Y€pe3 PaInyC OKPY>KHOCTU U IIEPUOJ1 OOpaIeHUs:
[TenTpocTpeMutenbHoe yckopeHue. HampaBineHue LIEHTPOCTPEMUTENBHOTO YCKOPEHHUS.
16 @opmyna 11 BBIYUCICHUS] YCKOPEHHUS:
dopmyia, CBSI3bIBAIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
Macca. ITnotHoCTSh BemecTBa. @opMyiia I BBIYMCIEHUS IUIOTHOCTH:
1.7
1.8 | Cuna — BekTopHast puznyeckas BeanunHa. CIoKeHHe CUII
1.9 | ABnenue unepuuu. [lepsolil 3akoH HetoTOHA
Bropoii 3akon HeroToHa:
1.10
COHaIpaBIEHHOCTh BEKTOPA YCKOPEHHUsI TeJIa M BEKTOpA CUJIBL, ACHCTBYIOIIEH Ha TEJIO
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11

1.12

TpCHI/Ie IOKOSI U TPCHHUC CKOJILKCHUS. (DOpMy.]'Ia AJI1 BBIYHUCJIICHUSA MOAYJISA CUJIbI TPCHUA
CKOJIBXXCHHA




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1.13

Hedopmarus Tena. Ymnpyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi aedopmarm
(3akoH ['yka):

1.14

BC@MI/IpHOC TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHHA:

Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTU BOIM3H noBepxHOCcTH 3emun: F = mg.

JBuxenue mnanet Bokpyr Connua. IlepBas kocMuyeckas ckopocts. HeBecomocTs 1
neperpy3ku

1.15

WNmnynbe Tena — BeKTopHas (hpu3nyeckast BeIMIUHA.

Nmnynbc cucremsl Ten. M3menenne ummysnbsca. UMnynbe cuiisl

1.16

3aKoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

PeakTuBHOE IBHKEHHE

1.17

Mexanunueckast pabota. @opmyria it BEIYUCICHUST PaOOThI CUIIBIL:

MexaHn4deckas MOIIHOCT:

1.18

Kunernyeckas u noteHnuanpHas saeprusi. @opmyia A1 BBIYUCICHUS KHHETHYECKON
DHEPIrUH:

Teopema o kuHeTnueckou s3Heprun. opmyna A BBIYUCIACHUS TOTEHIIMAIbHOM SHEPT U
Tena, MOgHITOrO

Haxa 3eMIIEH:




Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
Mexanuyeckasi SHEpPIrus:
1.19 N
3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpalieHrie MEXaHMYECKON YHEPTUH NTPU HATMYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poryar. MomenT cuiel: M - Fl.
VYciioBue paBHOBECHS pbluara:
1.20
[ToaBuxHbIN 1 HeTOABMKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,
JaBiienue TBEpIOTO TENA.
@opmyia 1 BBIYMCIICHHS TABJICHUs TBEPIOIO Tena:
1.21 | HaBnenue raza. AtmocdepHoe naBiieHUE.
I'mapocraTuyeckoe 1aBIeHUE BHYTPH KUIAKOCTH.
®opmyna sl BBIYUCICHUS TABJICHHS BHYTPU KUIKOCTH:
1.22 | 3akon IMackans. ['mapasnmueckuii mpece
3akoH Apxumena. PopMyiia i ONPENEIICHUS BBITAJKHUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha
TEJO0, NOrPYKEHHOE B KUJKOCTb UJTH ra3:
1.23
Ycnosue miaBanus tena. [lnaBanue cyoB U BO3yXoIjiaBaHUE
Mexanuueckue KoyiebaHus. AMIUUTYyAa, NepuoJl U dYactora Kosebanuil. ®opmyina,
CBSI3BIBAIOIIAS YACTOTY U MEepUO/ KOJIeOaHU:
1.24
195 MaremaTHuecKuil ¥ NMpYXUHHBIA MasTHUKU. [IpeBpalieHre sHepruu npu KojiedaTelIbHOM
' JIBIOKEHUH
1.26 | 3aryxatomue konebanus. BeinyxnenHble konebanus. Pesonanc




Kon

1.27

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

MexaHU4eCcKHe BOJIHEI. HpOI[OJIBHBIG N TIOINICPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
pacinpoCTpaHCHUs BOJIHBI:

1.28

3Byk. ['pomkocTh 1 BbicOTa 3ByKa. OTpak€HUE 3BYKOBOW BOJIHBI Ha I'PAHULIE ABYX CpE.
MHdpa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpeaHeill IUIOTHOCTH BEIIECTBA; ApXMMEIOBOM CHIIbI; KECTKOCTU IPY’KUHBI,
Kod(uIMeHTa TPEHUsl CKOJIbKEHUS; paboThl CUIIBI TPEHMSI, CHUJIbI YIPYTOCTH; CpEIHei
CKOpPOCTH JIBWXKEHHS OpyCKa MO HAKJIOHHOHM IJIOCKOCTH; YCKOpEHUs! OpyCcKa MpH JBUKCHUU
M0 HAKJIOHHOW IJIOCKOCTH; YacTOThl W MEpHoja KojleOaHWM MAaTeMaTHUYEeCKOTrO MasiTHHUKA;
4acTOThI M NIEpUoa KoeOaHUil PYKMHHOI'O MasiTHUKA; MOMEHTA CUJIbL, IEHCTBYIOIIETO Ha
pbyar; paboThl CUJIBI YIIPYTOCTU MPU MOABEME Ipy3a C MOMOIIbIO HEMOABMKHOTO OJIOKA;
paboThI CUJIBI YIIPYTOCTH IIPU NMOABEME TPy3a C MOMOILBIO [TOABHKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CHIIBI OT 00bEMaA MOTPYKEHHOM YacTH Teaa U OT
IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT MACChI TEJIA; CUJIBI TPEHUS
CKOJIBXKEHUS OT CWJIbI HOPMAJIBHOI'O JABIEHUSA U OT POJa MOBEPXHOCTHU; CUJIBI YIPYIOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTENEHHU JAe(opMaliy NPy UHbI; YCKOpEeHUs: Opycka oT yria
HaKJIOHAa HaIpaBJsIoOUIel; nepuoja (4acToThl) KojeOaHWM HUTSHOIO MasTHHUKA OT JUIMHBI
HUTH; IepUoa KojiedaHUI NPy>KMHHOTO MasiTHUKA OT MaccChl rpy3a U KECTKOCTH IPYKUHBI;
UCCIICIOBAaHME HE3aBUCUMOCTH IepuoJa KojeOaHMM HUTSHOIO MasTHUKA OT Macchl
rpy3a. [IpoBepka ycioBHs paBHOBECHS pblyara

1.30

Qusuueckue a61eHUs 6 npupooe: TPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B )KMBOMU
Y HEXXHMBOW IPUPOJE, ACHCTBUE CHIIBI TPEHUS B MPUPOJEC U TEXHUKE, MPUIUBBI U OTIUBBI,
nBiwkeHne TuiaHeT COJIHEYHOM CHUCTEMBbl, PEaKTUBHOE JIBIDKCHHE J>KHBBIX OPTraHHU3MOB,
pBIYary B TeJe 4eJI0BeKa, BIHsIHIE aTMOCHEPHOTO JaBICHUS Ha )KUBOM OpraHu3M, IJIaBaHUE
pBIO, BOCIIpUSITHE 3BYKOB )KMBOTHBIMH, 3€MJIETPSCEHHE, CEHCMUYECKHUE BOJIHBI, ITyHAMH, 9XO

1.31

Texnuueckue ycmpoiicmea.: CIUAOMETP, NAaTUUKU IOJOXKEHUS, PACCTOSHHUS M YCKOPEHUS,
JUHAMOMETp, TOALIUIHUKY, paKeThl, pbIUar, TIOABWKHBIA U HETOABWKHBIA OJIOKH,
HAKJIOHHAs IUIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY, COOOLIAIOLINECS COCY/ b, YCTPOUCTBO
BOJIONIPOBO/A, THJPABIMYECKUN Mpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH
HACcoC, apeOMETP, IXOJIOT, UCIIOJIb30BAHUE YIbTPa3BYKa B ObITY M TEXHUKE

TEIIVIOBBIE ABJIEHW A

2.1

OCHOBHBIC MOJIOKEHUS MOJICKYHﬂpHO-KI/IHGTH‘{eCKOfI TCOpHUU CTPOCHHA BCHICCTBA. MOI[CJ'II/I
TBép,Z[OFO, KHUAKOTO U ra3006pasHor0 COCTOSIHUM BEIIECTBA. KpI/ICTaJIJII/I‘lCCKI/IC n aMOp(I)HLIC
TCJ1a

2.2

JBmxenne yactuil BemecTBa. CBs3b CKOPOCTH [JBH)KEHHS YaCTHUI[ C TEMIIEPATypoOil.
BpoyHoBckoe nBmxenue, muddysus

2.3

CwmaumnBaHUe U KalmUJIJISIPHBIC ABJICHUA

2.4

Tenopoe paciiipCHUC U CXKATHUC

2.5

TenoBoe paBHOBECHE

2.6

Buytpennsis sHeprus. PaGota u Teruonepenaya Kak CHocoObl M3MEHEHUsS BHYTpPEHHEH
DHEPIrUU

2.7

BI/II[I)I TCIIONECpCAaAYn: TCIIJIOMPOBOAHOCTE, KOHBCKIUA, U3JTYUCHUC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HarpeBaHHe U oxJIaxkaeHue Tell. KoaumdecTBo TeIIoThI. Y IeIbHas TEIUIOEMKOCTD:

2.8
3aKOH COXpaHEeHHsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OaaHca:
2.9
210 Hcnapenne u xoHaeHcanus. 3MeHeHHe BHYTpPEHHEM JHEPIHMHM B IIPOLECCE UCHAPEHUS U
KoHJeHcalmu. Kumnenne skukocTu. Y aenbHas Termiora napoobpasosanus: L = Q/m
2.11 | BnaxxHoCTh BO3/MyXa
[InaBnenune u kpucramiuizauus. V3MeHeHuWe BHYTPEHHEH SHEpPrUM NpU IUIABICHUU U
KpUCTAJUTM3ALUU. Y JIeNIbHAs TeTUIOTa TUIaBJICHHUS:
212
2.13 | BHyTpeHHsIs SHEprHs CrOpaHus TOILIMBA. Y IeJbHas TEIUIOTa Cropanus Tomimsa: q = Q/m
2.14 | Tlpuanunsl padboTh TeuIoBbIX nBurareneii. KITJ[ TermoBoro nBurarens
Ipaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAJUTMYECKOTO IMJIMHJIPA; KOJIUYECTBA TEIUIOTHI,
MOJIyYEHHOTO BOJIOM KOMHATHOM TeMIepaTyphl PUKCHUPOBAHHON MAacChl, B KOTOPYIO OMYIICH
2.15 | marpeTplii UWIMHIP, KOJWYECTBA TEIUIOTHI, OTAAHHOTO HATPETHIM IIWUIMHIPOM, TIOCHE
OIYCKaHHs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCHUTENIBHON BIAXKHOCTH BO3yXa;
yAEIbHON TEIUIOTHI TUIaBJICHUs Jibaa. MccnenoBanue M3MEHEHUs TEeMIepaTypbl BOJBI TPHU
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIIIO0OMEHA P CMEIINBAaHUH XOJIOAHON U TOpsiueii BOBI;
MpolIecca UCTIapeHus
Qu3suueckue s61eHUs 8 npupoode: TOBEPXHOCTHOE HATSKEHHE W KAMUJUISIPHBIC SBICHUS B
2.16 | mpupone, KpucTayulbl B Tpupoxae, u3iaydeHue ConHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKe POCHI, TYMaHa, WHes, CHera
Texnuueckue  ycmpouicmea: KaWUISIPbl,  TPUMEPHl  HCIOJB30BaHUS  KPUCTAJIIOB,
2.17 | *KMIKOCTHBIA TEpMOMETp, AATYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MapoBasi TYypOUHA, TBUTATEIh BHYTPEHHETO CTOpaHUs
3 | DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 | Dnektpuzanus Ten. J[Ba Bua dIEKTPUIECKHUX 3apSOB
3.2 | BzaumopeiicTBue 3apshkeHHBIX Tell. 3akoH Kynona
3.3 | 3akoH coxpaHEHUS IEKTPUICCKOTO 3apsiaa
34 Onektpuueckoe mnozie. Hanpsok€HHOCTHh anekTpudeckoro mnosst. [IpuHmun cyneprno3unuun
AIIEKTPUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrpuueckux 3apsiaoB. JlelcTBHE 3JIEKTPUYECKOTrO MO Ha 3JIEKTPUUECKUE
3apsipl. [IpOBOTHUKY W TUAJICKTPUKA
[locTostHHBIM  anekTpuueckuil Tok. JleiicTBust snekrpuyeckoro Toka. Cuiia  TOKa.
36 Hanpsixenue.
I=qg/t ,U=A/q
DJIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUUECKOE COMTPOTUBIICHHE:
3.7
R =pl/S
3.8 | 3akon Oma st yaacTka snektpudeckoi menu: | = U/R
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ITocaenoBareapbHOE COCIUHEHHE IIPOBOAHHKOB:

3.9 | [MapannenbHoe coeAMHEHNE TPOBOAHUKOB PABHOTO COIIPOTUBIICHUS:
CMelianHble COeTMHEHHS TPOBOJIHUKOB

3.10 | PabGora u MmomHoCTh 3nekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyinsa — Jlenna:

3.11

312 OnbiT Opcrena. MarHuTHOE MMOJE MOPSIMOTO TMPOBOAHMKA € TOKOM. JIMHMKM MarHUTHOM
WHIYKIUH

3.13 | MarauTtHO€ 10JIe TOCTOSTHHOTO MaruuTa. B3anMoielicTBIE MOCTOSITHHBIX MAarHUTOB

3.14 | JleiicTBHe MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM

3.15 | Onpitel Dapazes. SABnenue snekrpomarnutHol unaykuuu. [pasuio Jlenna
Ipakxmuueckue pabomul
W3mepeHune 3JIeKTpUUECKOro CONPOTUBIIEHUSI PE3UCTOPA; MOLTHOCTHU JIEKTPUYECKOIO TOKA;
paboThI AIEKTPUYECKOTO TOKA.

316 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IMPOBOJHUKE (PE3UCTOPHI,
JaMIo4yKa), OT HalpsyKEeHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHUMOCTH CONPOTHUBIIEHUS OT
JUIMHBI TIPOBOJIHUKA, TUIOIIAU €T0 IONEPEYHOr0 CEYEHMS U YAEIbHOTO COIIPOTUBIICHHUS.
[TpoBepka npaBuia A 3JAEKTPUUECKOr0 HANPSKEHUS MPU MOCIE0BATEIbHOM COETMHEHUN
IIPOBOJHMKOB; INpaBUiIa Ul CUJIBI DJIEKTPUYECKOTO TOKA MPU NApajuIeIbHOM COEIMHEHUHU
MPOBOJAHMKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuueckue s61eHUs 6 Npupooe: SNIEKTPUUECKHUE SBICHUS B aTMOc(epe, SIEKTPUYECTBO

3.17 | )KuBBIX OPraHU3MOB, MarHUTHOE T0JIe 3eMJId, Jpei( MOOCOB, POJIb MATHUTHOTO TOJIS JUIS
JKU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PpEOCTaT, CUETUUK

318 AIIEKTPUYECKOW  DHEpruH, 3JIEKTPOOCBETUTEINIbHBIE npuOopHI, HarpeBarebHbIE
ANIEKTPONpPUOOPBl  (IPUMEPBI),  JJIEKTPUUYECKUE  IPEJOXPAHUTENH,  DIIEKTPOMArHuT,
AJIEKTPOJIBUraTeNb MOCTOSSHHOTO TOKA, TeHEPaTOp MOCTOSIHHOTO TOKa

3.19 | DnexrpomaruuTHble BOHBL. [1IKana 31eKTpOMarHuTHBIX BOJIH

3.20 | JIyueBast moziennb cBeta. [IpsiMonuHeiiHOe pacpocTpaHeHUE CBETa

3.21 | 3akoH orpakenus ceera. [lmockoe 3epkaio

3.22 | IlpenomieHue cBeTa. 3aKOH NMPEIOMIICHHSI CBETa

3.23 | Aucnepcus cBeTa

304 Jlunza. Xon nyueit B nuH3e. DOKycHOE paccTossHUE JTUH3BI. OnTuyeckas cwiia JuH3bL: D =
1/F

3.25 | I'ma3 kak ontuyeckas cucreMa. OnTHIecKre MpruOOPHI
Ilpakxmuueckue pabomul

3.26

M3mepeHne onTu4eckor CUIbl cCOOMparomiell THH3bL; (DOKYCHOTO PacCTOSHUSI cCOOMparomen




Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

auH3bl (IO CBOMCTBY paBEHCTBA pa3MEpPOB IpeAMETa U HU300pakeHUs, Koraa IpeaMeT
pacrosokeH B IBOMHOM (poKyce), moKazaTes MpeIoMIICHHS CTEKIa.

HccnenoBanue CBOWMCTBA M300paKeHUS, MOTYYCHHOTO C IMOMOIINBIO COOMPAOIIEH JTHH3HI,
U3MEHEHUs (OKYCHOTO pACCTOSHUSA JABYX CJIOXKEHHBIX JIMH3; 3aBUCHMOCTH yIJja
MIPEJIOMJIEHUSI CBETOBOTO JIy4ya OT YIJIa MaJICHUs Ha TPAHMIIE «BO3YX — CTEKIJIO»

397 Qusuueckue saereHuss 6 npupode: 3atMeHust ConHma u JIyHbBI, I[BETa TeN, ONTHYECKUE
' sBJICHHS B aTMocdepe (BeT HeOa, pedpakius, paayra, MUPaK)

3.28 | Texnuuecxue ycmpouicmea: 0O9KH, IEPUCKOT, (hOTOANTIAPAT, ONTUIECKUE CBETOBOIBI

4 | KBAHTOBBIE SIBJIEHW A

4.1 | PagmoaktuBHOCTH. Anb(a-, OeTa-, ramma-usiydeHus. Peakiuu anbda-u 6era-pacnama

4.2 | OnsiTel Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapaas Mojens atoma

4.3 | CocraB aromHoro sigpa. M3oTormsl

4.4 | Tlepuon nomypacnazia aTOMHBIX sIEp

4.5 | SAnepHble peakiuu. 3aKOHbI COXpaHEHHUS 3apsJOBOIO U MAaCCOBOT'O YHCET

Qusuueckue sA61eHUsA 8 NPUpooe: eCTeCTBEHHbIN paJinOaKTUBHBIN (OH, KOCMUYECKHUE JIyuH,
4.6 | pagroOaKTUBHOE U3JIY4YE€HHE MPUPOIHBIX MHHEPAJIOB, ACWCTBUE PAJAMOAKTHBHBIX MU3ITYYCHUH
Ha OPraHu3M YeJIOBEKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, MHIUBUYaTbHBIA J03UMETp, KaMepa Bunbscona,
AJIepHasl SHEpPreTuKa

YYEBHO-METO/JAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

[Teprimikun A.B., I'yrauk E.M., UBanoB A.U. u np «®Pusuka 9 knacc (6a30BbIit

ypoBenb» AO « U3narenbcTBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






