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l. MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢pu3nKe Ha ypOBHE OCHOBHOT'O O0IET0 0Opa30BaHUs COCTaBJIEHA HA OCHOBE
NOJIOKEHUH H TpeOOBaHMI K pe3yabTaraM OCBOCHUS Ha 0a30BOM YpOBHE OCHOBHOM
obOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takke ¢ yuéToM deaeparbHOn
paboueii mporpaMMbl Bocriutanusi U Konuenuuu npenonaBanus yueoHoro rnpeamera «Duznkay.

Copneprkanue mporpaMMsl 1o (U3MKe HarpaBlieHO Ha (POPMHUPOBAHNE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaIOLINXCS M OPTaHU3ALUI0 U3YYeHUsT (PU3UKU HA JEATEIbHOCTHOI ocHOBe. B
nporpaMme Mo (U3MKE YYHUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOrO MpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OO0 k MIaHUPYEMBIM JUYHOCTHBIM M METANPEIMETHBIM pe3yJIbTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOTO 0011Ier0 00pa3oBaHUs.

[TporpamMmma no (u3uke ycTaHaBIMBaeT paclpeneieHHe y4eOHOro marepuana Mo rojaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[OCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTH MPEIMETHOTO COJEPKAHUS B yUETE BOSPACTHBIX OCOOCHHOCTEH
o0ydJarouuxcsi.

[Tporpamma no ¢usnke pazpaboTaHa ¢ LETbI0 OKa3aHHUsI METOANYECKON MOMOIIH YUUTEINIO
B CO3aHUU paboyel MPorpaMMBI 10 y4eOHOMY MTPEIMETY.

®u3nka gBISETCS CUCTEMOOOPA3YIOLINM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pr3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHomMuerd U Qundeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lpl NPHUMEHEHHs HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUs JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3Mveckoro oOpa3oBaHUs B CTPYKType oOLIero o0pa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
oOyJaromuxcs.

W3yuenne ¢usukn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJaJ€HUE CIEIYIOIINMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

® HAyYHO OOBSICHATH SIBICHUS;

® OIICHMBATh U MIOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEPNPETUPOBATh JIaHHBIE U UCIOJIb30BaTh HAYYHbIE J10KA3aTEIbCTBA JUISl MOTYYECHUS
BBIBOJIOB.

[lenn u3yueHuss pU3MKKM Ha YpOBHE OCHOBHOI'O OOIEro OOpa30BaHUS OIpeNeeHbl B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxkA€HHON pemeHneM Komnernn MunmncTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu nzyvyenus GpU3NKH:

® [IpUOOpETEeHNE UHTEPEca M CTPEMIICHUS 00yUarOIIMUXCs K HAYYHOMY M3yYEHHIO PHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

epa3BUTHE TPEACTABICHUH O HAyYHOM METO/A€ TIO3HAaHUS U  (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

¢ hopMupoOBaHHE HAyYHOT'O MHUPOBO33PEHHUSI KAaK pe3yJbTaTa U3Y4YE€HUS OCHOB CTPOCHUS
MaTepuH U pyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢ popmupoBaHUE TPEICTABICHUNH O PONU (PU3MKU U Pa3BUTHS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;



®pa3BUTHE TIPEIACTABICHUA O BO3MOXHBIX cdepax Oyaymeit npodeccrnoHambHON
NESTENIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJIrOTOBKAa K JAajbHEileMy OOyYeHHI0O B 3TOM
HarpaBJICHUH.

JlocTikeHne S3TUX Leleld mporpaMMbl 1O (pU3MKe HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e IpUOOpETeHrEe 3HAHUM O AUCKPETHOM CTPOEHHUH BELIECTBA, O MEXaHUYECKUX, TEILJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

® IpHOOPETEeHNE YMEHUI OMUCHIBATH U OOBSICHITH (DU3HUECKUE SIBJICHUSI C UCTIOIb30BAaHUEM
MOJIy4YEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB pEIICHUS MNPOCTEHIINX pacuy€THBIX 3a/lad C HCIOJIb30BAaHHEM
buznyeckux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHC YMCHHI HAOIIOAATh MPUPOIHBIC SBJICHUS U BBITIOIHATH OIBITHI, TA00OpaTOPHEIC
paboThI U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCTIOJIb30BAHUEM H3MEPUTEIHHBIX PUOOPOB;

® OCBOCHHE TpHEMOB pPabOThl ¢ uH(pOpMammel (U3UIECKOTO COJCpIKAHUS, BKIHOYAS
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSX (DU3MKH, aHAIM3 U KPUTHYECKOE OIEHUBAaHUE
uHpOopManuy,

© 3HAKOMCTBO CO cepaMu mPpoheCcCHOHATLHON NeATSIIEHOCTH, CBI3aHHBIMU ¢ (PU3HKOMH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JTOCTHKEHUSIX (DU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (6a30BbIi YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamme 1o (u3MKe nepeyeHb JabopaTOPHBIX pabOT U ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIA XapaKkTep, Y4uTelb JeiaeT BhIOOp NMpoBeJeHHs J1a0OpaTOpHBIX paboOT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs, CIIUCKA HIKCIIEPUMEHTAIBHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKeE.



1. COILEPKXAHUE OBYYEHUSA
9 KUIACC

Pa3nen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe aBukeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOE mpsMoiMHENHOe ABMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOe JiBH>keHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tela HpH HEPaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOE npsMouHeliHoe nBmkenrne. CBoboHoe majaenue. OnbIThI
[Nanunes.

PaBHomepHOEe ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBriii 3akon HeroTona. Bropoii 3akon Hbtorona. Tpertuit 3akon Herortona. [lpuniun
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOPEHHE CBOOOIHOrO TaJICHUS.
JBuwxenue manet Bokpyr Connua. [lepBast kocmuueckasi ckopocTb. HeBecoMOCTh U eperpys3kH.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOM OChIO BpallleHUsl. MOMeHT cuiibl. LIeHTp TshKecTH.

Nmnynsc Tena. M3meHenue umnyinbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeakTuBHOE IBUKEHUE.

Mexanuueckas padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
sHeprun U padotel. [loTeHIManpHas >HEpPrus Tena, MOJHSATOTO HaJl TMOBEPXHOCTHIO 3E€MIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Hemoncmpayuu.

1. HabitoieHne MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHue nyTel U TpaeKTOPHUM ABMXKEHUS OJHOTO M TOTO 7K€ TeJIa OTHOCUTENBHO Pa3HbIX
TEJI OTCYETA.

3. N3mepeHune ckopocTy U YCKOPEHHUS IPSMOJIMHENHOTO IBUKEHUSI.

4. HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

5. Habmtonenue nBHXeHUs Tela 10 OKPYKHOCTH.

6. HaGntonenne MexaHWYecKHX SIBICHUM, MPOMCXOIAIUX B cucteme orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHHUU OTHOCUTENbHO KaOnuHeTa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl Tella U IUCTBYIOIIEH Ha HETO CHUJIBI.

8. HaGmntonenue paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TE.

9. N3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHHH.

10. [lepenava nmMmynbca npu B3aMMOJEHCTBHU TEIL.

11.  TIpeoGpa3oBaHus SHEPTUU IPU B3aUMOJCHCTBUU TEN.

12. CoxpaHeHue UMIyJbca MPU HEYIPYTOM B3aUMOICHCTBHH.

13.  CoxpaneHue umnyibca Ipu abCOIOTHO YIPYTroOM B3aUMOCHCTBUH.

14, Hal6mronenne peak THBHOTO JIBHKCHHS.

15. CoxpaHeHre MEXaHHYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

16.  CoxpaHeHHE MEXaHUYECKOUW SHEPTUU NpU ABUKCHUU TEJIa IO ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.



1. KoncrpynpoBanune TpakTa U pa3roHa u JajdbHEHIIEro paBHOMEPHOTO IBHIKECHUS IIApUKa
niIn TCIICKKU.

2. Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHUS OpycKka WM JBWXKCHHS IIapuKa I10
HaKJIOHHOH IIJIOCKOCTH.

3. OmpeneneHue yCKOpeHHs Tella TP PABHOYCKOPEHHOM JBIDKCHHUH 110 HAKJIOHHOM
IUIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBIDKEHHH 0e3
HavyaJIbHON CKOPOCTH.

5. [TpoBepka rUIOTE3bI: €CJIU NMPH PAaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadaJlbHOH CKOPOCTH
IMIYyTU OTHOCATCSA KaK pAana HEUETHBIX YUCCJl, TO COOTBCTCTBYIOIIHC IPOMCKYTKHU BpPCMCHU
OAHMHAKOBBI.

6. HccnenoBanme 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHSI OT CUJIbl HOPMAJILHOTO JTABJICHHUS.
7. Onpenenenre Kod3phUIIUEHTa TPEHHUS CKOIBKCHHUS.

8. Omnpenenenne )XECTKOCTU MPYKUHBI.

9. Omnpenenenne pabOTBl CWJIBI TPEHHS TIPU PAaBHOMEPHOM JIBKCHHU Tella 110
TOPU30HTAILHOM MMOBEPXHOCTH.

10.  Ompenenenue pabOTBHI CUJTIBI YIOPYIOCTH MNpPU MOABEME TIpy3a C HCIOJIb30BAHHEM
HETIOABIKHOTO U TIOABHYKHOTO OJIOKOB.

11. N3ydeHue 3aKkoHa COXpaHEHUs SHEPTHUH.

Pa3zgen 9. Mexannueckue K0J1e0aHUA U BOJIHBI.

KonebarenbHoe paBukeHne. OCHOBHbBIE XapaKTEPUCTUKU KojeOaHWi: MepHoA, YacToTa,
aMIMTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue KosiebaHus. BbiHykaeHHble KoneOaHusa. Pe3zoHanc. MexaHudeckue BOJIHBI.
CBolicTBa MeXaHNYECKUX BOJIH. [IpononbHbIE M monepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOIHBI.

3Byk. [’ pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByKk U yIbTpa3BYK.
Hemoncmpayuu.

1. Habnronenue koneOaHuil Tes moJ 1EHCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

2. Habumtonienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

3. HaGmroenre BEIHYKIEHHBIX KOJIEOAHUN U pe30HaHca.

4. Pacnpoctpanenue npo0IbHbBIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

5. HabmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHne 4acTOTHI U EpHOAa KoleOaHU MaTeMaTHYeCKOro MasiTHUKA.

2. OmnpeneneHne 4acTOTHI U MEPHOAA KoeOaHUH MPYKUHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NepHO/i1a KOJIeOaHHH MOIBEILIEHHOTO K HUTH I'py3a OT JAJTUHBI
HUTH.

4. HccnenoBanue 3aBUCHUMOCTH IEpHUOJa KOJleOaHWH MPYKUHHOTO MasTHHKA OT MAaccChl
rpysa.

5. [IpoBepka He3aBUCUMOCTH Nepro/a KoieOaHui rpy3a, OIBEUIEHHOTO K HUTH, OT MacChl
rpysa.

6. OmnBITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD MEPHO/a KONeOaHUN MPYKUHHOTO MasTHUKA

OT MAacChI Tpy3a U KECTKOCTH MPYKUHBL.
7. N3mepenne yckopeHust CBOOOHOTO IaICHHUS.



Pazgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.

DJIEKTPOMAarHUTHOE TI0JIe. DJEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH.
[Ixana 3neKTPOMarHUTHBIX BOJIH. MICIIOIb30BaHKE JIEKTPOMATrHUTHBIX BOJIH /1JIsSi COTOBOM CBSI3U.
DnekTpoMarHuTHas npupojaa ceera. CKkopocTh cBeTa. BoHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHoBbIE cBOliCTBa CBETA.

Jlabopamopuwvie pabomot u onvimeol.

1. N3ydeHue cBOICTB 371€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesedoHa.

Pasznea 11. CBeToBLIe IBJICHNUS.

JlyueBas monens cBeta. Mcrounuku cBeta. [IpsMonuHeliHoe pacnpocTpaHeHHEe CBeTa. 3aTMEHUs
Connua u JIynsl. Otpaxenue ceera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

[Ipenomnenue cBerta. 3akoH mpesnomieHusi ceta. lloiHOE BHYTpeHHEE OTpaKeHHE CBeETa.
Hcnonp30BaHne NOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.

Jlunza. Xox rydeit B mua3e. OnTHdeckas cucrema goroanmnapara, MUKpOCKOIIa U Tesieckorna. ['a3
KaK ONTHYECKas cUucTeMa. bIu30pyKocTh U 1aIbHO30PKOCTb.

Pasznoxxenue Oemoro cera B crektp. OmnbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. [IpsiMmosinHeitHOe pacpocTpaHeHHe CBeTa.

2. OTtpaxeHue cBera.

3. [Tonmy4yenne n300pakeHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. [Ipenomienne ceera.

5. OnTHyeckuii CBETOBO.

6. Xon nyueil B coOuparolei auHse.

7. Xox Jydel B pacCenBaroOLIeH JIMH3E.

8. [Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

9. [Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.

10. Monenb riasa.

11. Paznosxenue 6enoro ceera B CIEKT).

12.  Tlomydenue Geyoro cBETa MPH CIOKESHUU CBETA PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT YyIJla MaJeHHs.
2. W3yueHne xapakTEpUCTHK H300paXKeHUs TIPEAMETA B THIOCKOM 3epKale.

3. HccnenoBanme 3aBHCUMOCTH yTiia MPEJOMIICHUSI CBETOBOTO JIy4a OT yIJia TaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO.

4. [Tony4yenue n300paXkeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS U OTNITUYECKOM CHIIBI COOMPAFOIIEH JTMH3BI.
6. OnBITHI 1O Pa3yIoKEHUIO OEJI0ro CBeTa B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO I[BETa IMPEIMETOB MpPU HX HAONIOJEHHM Yepe3 LBETOBbIC
(GUIBTPBI.

Pa3zpnen 12. KBanTOBBIC SAIBJICHUS.
Oneitel Pesepdopna m mmanerapHas monenb aroma. Mojgens aroma bopa. Hcmyckanwe u
IIOTJIOIICHUE CBETA aTOMOM. Ksantel. JIunetiuatoie CIICKTPBIL.



PamnoaktuBHOCTh. Anb(a, 6eta- U ramma-u3nydeHus. CtpoeHue aToMHoro siapa. HykimoHHas
MoJieldb aTroMHOro szapa. M3oronel. PaauoaktuBHble mnpeBpameHus. [lepuon momypacmnana
ATOMHBIX fJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsA0BOIO M MAacCOBOIO YHCEI. ODHEPrus CBS3HU
aTOMHBIX sifep. CBsA3b Macchl U 3HEpruu. Peakuuu cuHresa u nenenus saep. crounuky sHepruu
Connua u 3B€37.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIE OPTAHU3MBI.
Hemoncmpayuu.

1. CriexTpbl U37Ty4eHHs U TOTJIOLICHHUS.

2. CrieKTphl pa3avyuHbIX I'a30B.

3. CrnexTp Bomopo/ia.

4. Habmtonenue TpekoB B kamepe BuibcoHa.

5. PaGota cuérurka MOHU3UPYIOMINUX U3TYyUCHHH.

6. Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopuusie pabomot u onvimol.

1. HabntoaeHune crijionHbIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYEHHUS.
2. HccnenoBanue TpeKOB: M3MEPEHHE SHEPrMM YacTULbl 10 TOPMO3HOMY HYTH (110
¢dororpadusm).

3. N3mepenue paaroakTUBHOTO (oHa.

IHoBTOpPUTEIHbHO-0000 IO M MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK MOAYNIb TMPEAHA3HAuYeH Ui CHCTEMaTH3alud U 00001eHus
MIPEAMETHOTO COJIEP>KAHUS U OTIBITA JAEATEIHFHOCTH, MPUOOPETEHHOTO MPHU U3YUECHUHU BCETO Kypca
(Gu3MKH, a TaKKe IJIs MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHy 10 (U3HUKE IS
00yyaromuxcsi, BBIOPaBIINX 3TOT yU4eOHBIH MpeaMerT.

[Ipu m3yyeHun JaHHOTO MOAYJSl PEANM3YIOTCA U CUCTEMAaTHU3UPYIOTCS BUABI JEATEIBbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIICUMBAETCS IOCTHKEHUE MPEIMETHBIX U METANPEIMETHBIX TUIAHUPYEMBIX
pe3yapTaToB 00yueHus, GOpPMHUPYETCS €CTECTBEHHOHAyYHAas TPaMOTHOCTh: OCBOCHHME HAYUHBIX
METOJIOB HCCJICIOBAHMS SIBICHUI TPUPOJLI M TEXHUKH, OBJAJCHUE YMEHHUSIMH OOBSICHSITH
dbusznueckue SBICHUS, TNPUMEHsA TMONYYCHHbIE 3HAHUS, pelaTh 3a7auyd, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMTIANBHO AEATEILHOCTHBIA XapaKTep AAHHOTO pas3jeia pealr3yercs 3a CYET TOro, 4To
oOyJaromrecs BHIMOTHSIIOT 33JaHHsI, B KOTOPBIX UM MPEAIaraeTcs:

HAa OCHOBE IMOJIYYEHHBIX 3HAHWM pacro3HaBaTh U HAYYHO OOBSCHITH (PU3NYECKUE SBICHUS B
OKPY’KaIOIIIEeH MPUPOJIC U TTIOBCETHEBHOMN KU3HU,

WCITOJIH30BaTh HAYYHBIE METO/IBI UCCTIEA0OBAHUS (PU3NUECKUX SIBJICHUH, B TOM YHCIIE JTSI TPOBEPKHU
TUIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4HbIE OCHOBBI HamOoOJiee BaXXHBIX JOCTH)KCHHH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, MPaKTUYECKOTO UCIOJIB30BAHUS PA3IMYHBIX HCTOYHUKOB YHEPTHU Ha OCHOBE 3aKOHA
MIPEBPAIICHHS M COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



I11. IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA
N3yuenne ¢(U3NKKM HAa YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha

JOCTHKCHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTENbHBIX PE3YIILTATOB.

B pesymnbrare wn3ydeHus QU3MKM Ha ypPOBHE OCHOBHOrO oOmiero oOpa3oBaHusl y
oOyuaromierocst Oynyt c(hopMUPOBaAHBI CISAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

e 1) IaTPHOTHYECKOr0 BOCIIMTAHUS:

® - [POsIBJICHHE MHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (hr3HyYecKoit
HAYKH;

® - [[EHHOCTHOE OTHOULICHHUE K IOCTUKECHUSIM POCCUHCKUX YUEHBIX-(PU3HKOB;

¢ 2) rpa:kKJIaHCKOIro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

® - FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKIIEHUH OOLIECTBEHHO 3HAYMMBIX M STHUYECKUX
npo0JeM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHKEeHUH (pusnky;

® - OCO3HaHUE BAXHOCTH MOPAIBbHO-3TUYECKUX MPUHITUIIOB B ICATEIBHOCTH YYEHOTO;

e 3) 3CTETHYECKOT0 BOCIIUTAHMS:

® - BOCHPUSTHE CTETUYECKHX KayecTB (PU3MYECKOH HAayKH: €€ TapMOHMYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JAKOHHYHOCTH;

e 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HAHWE IIEHHOCTU (U3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHpa,
OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BXKHEHINEH COCTABISIONIECH KYIbTYPBI;

® - pa3BUTHE HAyYHOH JIF0OO3HATEIBHOCTH, MHTEPECa K UCCIIE0BATENILCKOM NeATEIbHOCTH;

¢ 5) popMupoOBaHUS KYJIbTYPbI 310POBbs M SMOLMOHAIBHOI0 0J1ar0NoIyYHsi:

® - OCO3HaHWE [IEHHOCTH 0E30MacHOT0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIIOTHYECKOM MHUPE,
BaXHOCTH IIPAaBHJI 0€30IIACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTaxX, C SJEKTPUISCKAM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

e - c(hopMUPOBAHHOCTH HaBbIKA Pe(PICKCUH, IPU3HAHUE CBOETO MIPaBa Ha OIIMOKY M TAaKOTO ke
IpaBa y Apyroro 4ejJoBeKa;

e 06) TPYIOBOIO BOCIIMTAHMSA:

® - aKTMBHOE y4acTHE B PELICHWU MPAKTUYECKHUX 337ay (B paMKax CeMbH, 00pa3zoBaTeIbHOMN
OpraHu3aIy, ToOpojia, Kpast) TEXHOJIOTUYECKOH 1 COIMaTbHOI HapaBIeHHOCTH, TPEOYIOINX
B TOM 4YHMCIIe U PU3NUECKUX 3HAHUI;

® - HHTEpEC K MPAKTHIECKOMY H3YYCHHIO MTPO(ECCHIA, CBSI3aHHBIX C (PH3UKO;

e 7)3K0JIOTHYeCKOIr0 BOCIIMTAHUS:

e - OpHEHTAlMs Ha NpUMEHeHHEe (U3NYECKUX 3HAHUM JJIs pelleHus 3ajad B 0OO0JIacTH
OKpY>KaroIiel cpe/ibl, INIaHUPOBAHMSI TOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCIECTBUN IS
OKpY>KaloIien cpeabl;

® - OCO3HaHHE IM00ATBHOTO XapaKTepa HIKOJOTHUECKUX MPOOJIEM U MyTeH UX pelieHus;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBHAM COUMAIbHOI M NPUPOIHON cpelbl:

e - TOTPeOHOCTH BO B3aMMOACWUCTBUM TPU BBHINOJHEHUM MHCCIEJOBAHUNH U TPOEKTOB
(bu3n4ecKoil HalPaBIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSAM APYTHX;

® - [IOBBIIICHUE YPOBHS CBOECH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO IEATEIbHOCTD;

e - TOTPeOHOCTh B ()OPMHPOBAHWM HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYIHPOBATH HJEH,
HOHATHSA, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTaxX W SBICHUSIX;

® - OCO3HaHHUE JePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DUBHKH;

® - JUTAHMPOBAHME CBOETO PA3BUTH B NPHOOPETEHNH HOBBIX (pU3NYECKUX 3HAHUH;



® - CTpEeMJICHHE aHAJIM3UPOBATH U BBIABIATH B3AUMOCBS3U NPHUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OLEHKA CBOMX JCUCTBUH C YYETOM BIMSHUSA HA OKPYXKAIOLYI0 CpeAy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHUs mporpamMmbl 1o (pU3MKe Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Y

oOyuatomierocss OyayT cGOpMHpPOBaHbI MeTalpeAMeTHble Ppe3yJbTaTbl, BKJIKYAOLINE

[IO3HABATENbHbIE YHHMBEpCAJbHbIE Yy4yeOHbIE JEeMCTBUSA, KOMMYHMKATHBHBIE YHHMBEpCAJbHbIE

yueOHbIe JIeMCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yueOHbIE AEHCTBUS.

ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

o BBIABJIITH U XapPAKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKN 00BEKTOB (ﬂBJ’IeHHﬁ);

o YCTAaHABJINBATb CymeCTBeHHLIﬁ IIPHU3HAK KHaCCI/Iq)I/IKaI_II/II/I, OCHOBAHHA AJIA O606H_[6HI/I$I u
CPaBHCHUA,

o BBIABJEATH 3aKOHOMCPHOCTU WU IPOTHBOPCUYHUA B PACCMATPUBACMBIX (I)aKTaX, JaHHBbIX H

HaOJI0ACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

o BBISIBJIAT TIPUYMHHO-CJICACTBEHHBIE CBA3M IpPU M3YyYEHUU (PU3MUECKUX SBICHUH U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAHUEM JIETyKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHHH,
BBIJIBUT'ATh TUIIOTE3bI O B3aUMOCBSA3IX (PU3NUECKUX BEIUYHH;

o CaMOCTOSITENTFHO BBHIOMPATh Croco0 pemeHust yaeOHOH (u3nveckoil 3a1aun (CpaBHEHUE
HECKOJIbKMX BapHWaHTOB PEIICHUs, BHIOOP Hamboliee MOIXOSIIEro ¢ y4ETOM CaMOCTOSTEIhHO
BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTeIbCKue 1eHCTBHA!

. HCIOJIb30BATh BONPOCHI KaK UCCIIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS;

. IIPOBOJIUTH 1O CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (PU3NYECKUi
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeTOBAaHIE (PU3UIECKOTO SBICHUS;

. OLIEHUBAaTh Ha NPUMEHHUMOCTh M JOCTOBEPHOCTh HMH(OpPMAIMIO, MOJIYYEHHYIO B XOe
UCCIICIOBAaHHS WIIH YKCTIEPUMEHTA;

. CaMOCTOSITENIbHO (hOpMyNTUpPOBaTH 0OOOIIEHHS U BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII01eHNUs, OIIbITA, UCCIICOBAHMS;

o MIPOrHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TAKKE
BBIJIBUTATh TPEATOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

o MPUMEHSTh pPa3lIMYHBIE METOIBI, MHCTPYMEHTBI M 3alpOChl TMpPH IOHCKE M OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEUI0KeHHON ydeOHO! pu3ndeckoil 3a1auu;

o aHAJM3UPOBaTh, CHCTEMATH3MPOBATH M WHTEPIPETHPOBATH HH(POPMAIIUIO Pa3THIHBIX
BUIOB ¥ (POPM TIPEIICTABIICHHUS;

. CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy MpelacTaBieHHs WHGOpPMalUU H
WITIOCTPUPOBATH pellacMble 3aa9i HECTIOKHBIMU CXeMaMH, TUarpaMMaMi, WHOW TpaduKoi 1
UX KOMOMHAIUSAMHU.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el CTBHUA:

o B X0J1¢ 00CyXJIeHHUs y4eOHOro MaTepuaia, pe3yJbTaToB Jab0paTOPHBIX PadOT U MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbl M BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha
pelIeHne 3a7aui U MoJiepkaHue 0y1arokenareIbHOCTH OOLICHNUS;



° CONOCTABIIAThL CBOM CYXACHUA C CYXICHUSIMU JPYyrUX YYaCTHUKOB JUAJoOra,
0OHapY)XMBATh PA3IUYKE U CXOACTBO IMO3HIIH;

° BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

° MyOoJUYHO  TMPEACTABIATH  PE3yJbTaThl  BBIMOJHEHHOTO  (PU3MYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHHUS, TPOCKTA);

° MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIUBUIYATHHOW paObOTHI IpH
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

° NPUHUMATh LEJId COBMECTHOW JEATEIIbHOCTH, OpPraHW30BbIBATH JIEUCTBUS MO €€
JTOCTYDKCHHIO: PACTIPeNIeATh PO, 00CYKAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOW PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

° BBITIOJIHSITH CBOIO YacTh pPabOThI, JOCTUras KayeCTBEHHOI'O pe3yJibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEUCTBUSA C IPYTUMHU WICHAMU KOMaH/IbI;

° OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIIEHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHUBepCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anus:

° BBISIBIIATH MPOOJIEMbI B KU3HCHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOMIMX IS PEIICHHS
(bU3UYECKUX 3HAHU;

° OPUEHTHUPOBATHCA B PA3IMYHBIX MOJXO0JAX MPUHATUA PElIeHUNd (MHIMBHAYAIbHOE,
MPUHITHE PELICHUS B TPYIIe, MPUHATHE PELICHUH TPYIIIOii);

° CaMOCTOATENIbHO COCTaBIISATh QJITOPUTM pelIeHuss (HU3UYECKON 3ajauu WM TIaHa
UCCIENOBAaHUS C Y4YETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIaracMble BApUAHThI PEIICHU;

L4 AC1aTh BBI60p n 6paTB OTBCTCTBCHHOCTD 3a PCUICHUC.

CaMOKOHTPOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

L4 AaBaThb aJICKBATHYIO OLICHKY CUTYyalluU U NpCJiaraTh IJIaH eé U3MCHCHMUAA,

L4 OOBACHATH MPUYUHBI JOCTUXKCHUA (HGI[OCTI/I)KGHI/H[) PE3YIBLTATOB ACATCIBHOCTH, JaBAaTh

OLICHKY IPHOOPETEHHOMY OIIBITY;
. BHOCHUTH KOPPEKTHBBI B JIEATEIHHOCTH (B TOM YHUCII€ B XOJ BBIOTHEHHs (PU3UUIECKOTO
WCCJIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHMBIIMXCS CUTYyalUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;
. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;
. CTaBUTH €05 Ha MECTO JIPYroro YeJIoBeKa B X0/I€ CIIOPa UIIH IMCKYCCUU Ha HAYYHYIO TEMY,
MOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
. MpHU3HABaTh CBOE IMpaBO Ha OMMUOKY MNpU pelieHuH (QU3NYECKUX 3aJad WU B
YTBEPKJICHUSIX Ha HAy4YHbIE TEMBI M TAKOE K€ MPaBo JAPYroro.

HPEIAMETHBIE PE3YJIbTATHI
K xonIty 00yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHHI:
o WCIIONBb30BaTh TMOHATUS: CHCTeMa OTCu€Ta, MaTephalibHasi TOuYKa, TPAEKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBIXKEHUS, nedopMmanus (ympyras, IiiacTudeckas), TpPEeHUe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M MEperpy3KH, IEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MH(QPa3BYK U YJIbTPaA3BYK, 3JCKTPOMArHUTHbHIC BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,



CBeT, OJM30PYKOCTh W NaTbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS W TOTJIOMIEHUS, aibda, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, I€pHasl YHEPreTHKA;

o pa3nuyath SIBIE€HUS (PaBHOMEPHOE M HEPAaBHOMEPHOE IPSIMOJIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE IIPSIMOJIMHENHOE IBUKEHNE, CBOOOIHOE Ma/IEHUE TN, PABHOMEPHOE ABM)KEHUE
[0 OKPY)XKHOCTH, B3aUMOJICHCTBHE TeJ, PEAKTHBHOE J[BHXCHME, KOJIeOaTeIbHOE MIBMIKEHHE
(3aTyxarolue U BbIHYXAECHHBIE KojeOaHMs1), pe30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE 3BYyKa,
IPSIMOJIMHEMHOE PAacIpOCTpaHEHHUE, OTPAXKEHUE M IPEJIOMIICHUE CBETA, IOJHOE BHYTPEHHEE
OTpaXKEHHE CBETA, Pa3JIOKEHHE OEJIOoro CBETa B CIEKTP U CIOXKEHHE CIEKTPAJIbHBIX ILIBETOB,
JCIIEPCUs CBETA, €CTECTBEHHAs paJHMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHUYATOro CHEKTpa
U3JIY4€HUs1) [0 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX
JTaHHOe (U3HYECKOE SBJICHHE;

o pacrno3HaBaTh IPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SIBJICHUN B OKpYXKarolleM MUpe (B TOM
yricie (U3MYEcKue SIBICHUS B MPHUPOJE: NPUJIMBBI M OTJIMBHI, ABMKeHHE ianeT CoiHeuHOU
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB IKUBOTHBIMU,
3eMJIETPsICEHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9X0, I[BETA TeJ, ONTHYECKHUE SBJICHUS B IPUPO/IE,
Ouosornyeckoe JEHCTBHE BHUIUMOIO, YJIbTPA(HUOIETOBOIO M PEHTTEHOBCKOTO W3JIyYeHHH,
€CTECTBEHHBIHN paIHOaKTUBHBIN ()OH, KOCMHUYECKHE JTyYH, PAANOAKTHBHOE U3ITyYEeHUE IIPUPOTHBIX
MUHEPAJIOB, JEHCTBUE paJUOAKTUBHBIX M3IYYEHUH Ha OpraHu3M YeJOBeKa), IpPH 3TOM
HEPeBOIUTh NPAKTUYECKYIO 3ajjauy B yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU)
(bU3nUECKUX SBICHUIA;

o ONKCHIBATh M3yYEHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOIB3YsS (PU3NUECKUE
BEJIMYMHBI (CPEeIHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE,
nepeMenieHue, MyTh, yriioBas CKOPOCTh, CUJla TPEHUS, CUJIa YIPYTOCTH, CUJIA TSKECTH, yCKOPEHUE
CBOOOJHOIO NaJEHUSA, BeC Teja, HWMIIYJIbC Tella, MUMIYJIbC CHUJIbl, MeXaHW4eckas pabora u
MOIIHOCTb, IOTEHI[MAJIbHAS SHEPT U TEJIA, HOIHATOrO HaJl IOBEPXHOCTHIO 3€MIIH, IOTEHIIMAIbHAS
DHEPIUsl CHKATOM NPYKUHBI, KHHETUYECKAs: YHEPIUsl, MTOJIHAs MEXAaHWUYECKasl YHEPTHs, NEPUOI U
yacToTa KojeOaHui, JUIMHA BOJIHBL, TPOMKOCTB 3ByKa U BBICOTAa TOHA, CKOPOCTb CBETA, IIOKAa3aTellb
MPEIOMJIEHUS CPEJIbl), PU ONUCAHUH IPABUIILHO TPAKTOBATh (PU3UUECKHUM CMBICI UCIOIb3YEMBIX
BEJIMYMH, 0003HAYCHUS U €IMHUIIBI (PU3NUECKUX BEIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (DU3MUYECKYI0 BENIWYMHY C JPYITMMH BEJIMYMHAMH, CTPOUTh TI'padUKH H3YyYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYUNH;

o XapaKTepu30BaTh CBOICTBa Tell, (hU3MUECKUE SIBIIEHUS U TNPOILECCHI, UCIOB3YS 3aKOH
COXpaHEHHUs SHEPTuH, 3aKOH BCEMHPHOTO TATOTEHMSI, MPUHIMII CYEPHO3ULUU CHJI, TPUHIUI
OoTHOcUTeNbHOCTH ["anmuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U TPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHUsS 3apsiIOBOIO M MAacCOBOTO YHCEN IPH SIAEPHBIX
peakuusax, IpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHa U 3allUCBIBATh €ro
MaTeMaTUYeCKOE BhIPAKEHUE;

o OO0BACHATH PU3NYECKHE MPOIIECCH M CBOWCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsicHEeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpOil Ha 2—3 M3yUEHHBIX CBOMCTBa (PU3MUYECKUX
SIBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacuéTHbIe 3a/a4M (ONUPAIOIIKECS HA CUCTEMY M3 2—3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (PU3NUECKHE BEIIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H
3allUCBIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOLINE WM M30BITOYHBIE JaHHBIE, BEIOMPATH
3aKOHBl M (OpPMyJIbl, HEOOXOAWUMBIE MJsl pEIIEeHUs,, IMPOBOAUTh pacuéTbl M OLIEHHWBATh
PEATMCTUYHOCTD MOTYYSHHOTO 3HAYCHUS (PU3NYECKON BEIMUHHBI,



o pacrno3HaBaTh MPOOIEMbI, KOTOPhIE MOKHO PELIUTh MPHU MOMOIIU (PU3NYECKHX METOOB,
UCIIONIBb3YSl OMNHMCAHME HCCIEAOBAHUSA, BBIICIATH MPOBEPSIEMOE IMPEAINOIOKEHHE, OLEHUBAThH
MMPpaBUJIIBHOCTL TIIOpAAKa TIIPOBCACHUA MCCICIAOBAHUA, MAC€JIAaTb BbIBOAbI, HWHTCPHPCTUPOBATH
pe3yNbTaThl HAOJIOICHUHN U OIBITOB;

o MIPOBOAMTD OMBITHI IO HAOIONCHUIO (PU3NUECKUX SBJICHUN WK (PU3NUECKUX CBOICTB Tel
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI 3HEPIUH, 3aBUCHUMOCTbH IepHoja
KoJie0aHUM MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMIUIUTYIbl MaJIbIX KoJieOaHUM, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, pa3liokeHHue 0esoro
CBETa B CIEKTP, U3YUCHHE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKaje U CBOHCTB M300pakeHUs
npeaMeTa B COOMparoIeil JTHH3e, HAOMI0ACHUE CIUTONTHBIX M TUHEHYAThIX CIICKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHMUS, OMUCHIBATH X0
OTIBITA U €T0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJIBI;

o MPOBOJUTHh TMPU HEOOXOJUMOCTH CEPHIO TMPSAMBIX H3MEPEHUM, OMpenesss CpeaHee
3HaYEHUE U3MEPSEMOi BEeIMUMHBI ((POKYCHOE paccTOSTHUE coOUparomiei JTMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUOopa);

o IMPOBOAWUTL HCCICAOBAHHUC 3aBUCHUMOCTEN (1)I/I3I/I‘~I€CKI/IX BCIIMYHNH C MHCIIOJIIBb30BAHHUEM
IPSIMBIX M3MEPEHUM (3aBUCUMOCTh IMYTH OT BPEMEHU NPU PABHOYCKOPEHHOM [BHKEHHH O€3
HAYaJbHOM CKOpPOCTH, Tepuoja KojJeOaHWi MaTeMaTHYeCKOro MasTHHKA OT JJUHBI HHTH,
3aBHCHUMOCTH yTja OTpa)KEHUsI CBETa OT yIJia MaJeHHs U yIJia IpeJOMIICHUs OT yriia maJeHus):
TUTAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIILHO COOMPATh YCTAHOBKY, (DUKCHPOBATH PE3yIbTATHI
HOJ'Iy‘-ICHHOI‘/’I 3aBUCUMOCTHU (1)I/I3I/I‘~I€CKI/IX BCJIMYHH B BU/IC Ta6J'II/III n l"pa(bI/IKOB, JAcJ1aTb BBIBOABI 11O
pe3ysbTaTtaM UCCIIeOBaHMS;

o MIPOBOANTH KOCBEHHBIC U3MEPEHUsT PU3NIECKUX BENUYNH (CpEIHSS CKOPOCTh U YCKOPEHHE
TeJa MpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOTHOTO MaJeHHUs, )KECTKOCTD MPYKUHBI,
KOX((GUIIMEHT TPeHHsI CKOIBKEHHS, MeXaHudeckas pabdoTa M MOIIHOCTb, YacTOTa U TEPHUOJ
KOJIeOaHUIT MaTEMaTUYECKOTO U NPY>XUHHOI'O MAaATHUKOB, OIITUYCCKAs CHUJIa CO6I/IpaIOHIGI>'I JINH3HBI,
pPaAMOaKTUBHBIN (DOH): TUIAHUPOBATh U3MEPEHMSI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOJHATH U3MEPEHHUsI, CIIEAYS MPEAT0KEHHON MHCTPYKITNH, BBIYUCIIATH 3HAU€HNUE BETUYUHBI U
AHATM3UPOBATH MOJYYCHHBIE PE3YIbTATHI C YUETOM 33JaHHON MOTPEUTHOCTH U3MEPEHHIA;

o coOnofaTh NpaBWja TEXHUKH Oe30macHOCTH IMpu pabore ¢ 1abOpaTOpHBIM
o0opynoBaHueM;
o pas3invdaTb OCHOBHEBIC MPU3HAKHU N3YUCHHBIX (1)I/I3I/I'-ICCKI/IX MO)ICJ'ICfIZ MaTcpHralibHas TOYKa,

abCoIIOTHO TBEPJIOE TEJIO, TOUEUHBIN UCTOYHHUK CBETA, Iy, TOHKAs JIMH3a, IUIaHEeTapHas MOJIEb
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

o XapaKTepU30BaTh MPUHIUIIBI IEHCTBUS N3YYEHHBIX MPHOOPOB M TEXHHUECKUX YCTPOHCTB
C OMOpoil Ha WX ONMUCAHWA (B TOM YHCIE: CHUIOMETP, JAaTYUKH TIOJOXKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IepUCKol, (oToanmnapar, ONTHYECKUE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCIONbB3ys 3HAHUS O CBOMCTBax (pu3MUECKHX
ABJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

o WCIIOJIB30BATh CXEMBl W CXEMATUYHbIE PUCYHKH W3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX TPHOOPOB U TEXHOIOTMYECKHUX MTPOLIECCOB MPH PEILICHUH Y4eOHO-TTPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMbI IJIs OCTPOCHUs M300pakeHUIl B INIOCKOM 3€pKalie U coOuparoei
JMH3E;

o OPUBOAUTH TpUMEPHl (HaXOOUTh HMH(OpMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3NYECKUX 3HAHWN B MOBCEJIHEBHOW KU3HH JJIs1 o0ecrieyeHus 0e301MacHOCTH



npu OoOpalieHHH ¢ TPHOOpaMHU W TEXHUYCCKUMH YCTPOHCTBAMH, COXPAHCHUS 3JI0POBbSI U
COOJTIOZICHHSI HOPM KOJIOTHUYECKOTO TIOBEICHUS B OKPYKAIOIICH Cpelie;

° OCYIIECTBISATh MOUCK uWH(popmanuu Qusudeckoro coaepxkanuss B HHTepHeTE,
CaMOCTOSITENILHO (POPMYTUPYS MOUCKOBBIN 3aMPOC, HAXOAUTD ITyTH ONPEICTICHUS IOCTOBEPHOCTH
MOJIyYEHHOW MH(OPMAIIMK HA OCHOBE MMECIOIIUXCS 3HAHUHN M JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

° WCIIOJIb30BaTh TPU BBIMOJHEHUH YYEOHBIX 3aJaHHi HAyYHO-TONYJSPHYIO JHTEPaTypy
(U3HYECKOTO COACPKAHMS, CIPABOYHBIC MaTepUaNbl, PeCypchl ceTH WHTepHeT, BIIaJICTh
npuéMaMHi KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHus HMHMOPMALMKA W3 OJHOW 3HAKOBOH
CUCTEMBI B JIPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOIIECHUS Ha OCHOBE MH(MOpMAILIUU W3
HECKOJIBKUX HMCTOYHUKOB (PU3WYCCKOTO COJCpKaHUs, MyOIHMYHO NPEICTABISATH PE3yIbTaThl
MPOSKTHON WJIM HCCIIeIOBATCIILCKON JCSATEILHOCTH, IMPH 3TOM TPAaMOTHO HCIOJIB30BaTh
U3yUYCHHBIN OHATUIHBIN armapar u3y4aeMoro pasjena GU3UKd U COMPOBOXKIATh BBICTYIUICHUE
npe3eHTalmel ¢ yu€ToM 0COOCHHOCTEH ayTUTOPUN CBEPCTHHKOB.



IV. TEMATHUYECKOE IINTAHUPOBAHUE
9 KJIACC

HaumeHnoBaHue pa3aesioB U TeM KoanyecrBo yacos

Ne i/
IpOorpaMmmabl Bceero

Paznen 1. Mexannueckue siBJCHHUS

dueKkTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejbHbIE pecypchl

MexaHn4ecKoe IBHXKEHHUE U CIIOCOOBI €ro

1.1 10 bubmmoreka IIOK https://m.edsoo.ru/7f41a4a6
OIMCAHHUS
1.2 B3anmoeiicTBre e 20 bubmmoreka IIOK https://m.edsoo.ru/7f41a4a6
13 3aKOHBI COXPaHCHHSI 10 bubmuoreka [{OK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40

Pazgen 2. Mexannueckune KoJe0aHUA M BOJHBI

2.1 Mexanuueckue KojaeOaHus 7 bu6mmoreka ITOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHU4YecKUe BOJIHBL. 3BYK bubmmoreka L{TOK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 SHCKTPOMB.FHI/ITHOC IOoJIC U
. OJICKTPOMATrHUTHBIC BOJIHBL

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

Wroro mo paszneny 6

Pa3nen 4. CBeToBbI€ IBJICHUS

4.1 3aKOHBI PacpOCTPaHCHHUS CBETA bubnunoteka [IOK https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
4.3 PazsoxeHue 06e10ro cBeTa B CIIEKTP bubnunoteka [IOK https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 15
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Paznen 5. KsanroBbie IBJIeHUA

5.1 HcnyckaHue U IOTIONICHHE CBETa aTOMOM bubanoreka IIOK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aTOMHOTO sipa bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
53 SInepHble peakuun bubmmorexa LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasneu 6. [loBTOpUTEIbHO-00001IAK01MIA MOAYJIb
I1
6.1 OBTOPEHHE 1 0000UICHHE CORepX NI 9 bubmmoreka IIOK https://m.edsoo.ru/7f41a4a6
Kypca ¢usmku 3a 7-9 xmacc
Utoro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102



https://m.edsoo.ru/7f41a4a6
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V. ITOYPOYHOE IIJIAHUPOBAHUE

9 KJIACC
KoumuecTBo yacos
Ne i/ Tema ypoka
Bcero
1 Mexanunueckoe IBUKeHue. MaTepuaibHas TOUKa 1
2 Cucrema orcyeta. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKCHUS 1
3 PaBHOMepHOE NPSAMONIMHENHOE IBUKEHUE 1
4 HepaBHoMepHoe npsimonuHeiiHoe nBrkeHue. CpeHss 1 MTHOBEHHAs! CKOPOCTh 1
5 [IpssmonuHEitHOEe PaBHOYCKOPEHHOE JABUKEHHE. Y CKOPEHUE 1
6 CKopocTh MPSIMOIMHEHHOTO paBHOYCKOpEHHOTO NBMkeHUs. ['paduk ckopoctu 1
7 Jlaboparopras padota "OnpeneneHne yCKOpeHus Tella P PAaBHOYCKOPEHHOM JIBHYKEHHH 110 1
HAKJIOHHOM TIOCKOCTH"
8 CBobOoauoe nagenne ten. OneiTel [annnes 1
9 PaBHOMepHOE ABMXKEHUE TI0 OKpYXHOCTHU. [lepron n yactora obpamenus. Jluneitnas u yrioBas 1
CKOpPOCTH
10 LleHTpoCcTpeMUTENBHOE YCKOPEHHE 1
11 [TepssIii 3ak0H HptoTOHA. BEKTOP CHIIBI 1
12 Bropoii 3akon HetoToHa. PaBHOIelicTByIOIIAsA cuiia 1
13 Tperuii 3akon Hetorona. Cynepnosunus cui 1
14 Pemenne 3amau Ha npumMeHeHue 3ak0HOB HproToHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3amau mo reme «Cuiia ynpyroctuy 1
17 JlaGopatopHnas pabora «OnpeaeneHue KeCTKOCTH IPY>KUHBD» 1
18 Cuna TpeHus 1
19 Pewenue 3anau no reme «Cuiia TpeHUs» 1




20

Jlaboparopnas padota "Onpenencaue kodhHUIeHTa TPEHUS CKOJIbKEHUS"

21 Pemenue 3agau no reme "3akonsl HetoTona. Cuina ynpyroctu. Cuina TpeHus"”

22 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO T ICHHS

23 VYpoxk-koHpepenuus "JIBrkeHne TEI BOKPYT TpaBUTALMOHHOTO LeHTpa (CoHevHas cucTemMa). 1
lanaktuku"

24 Pemenue 3agau no reme "Cuna TSKECTH UM 3aKOH BCEMUPHOTO TATOTEHUS "

25 [epBas kocMuyeckast CKOpocTb. HeBecOMOCTh U Ieperpy3Ku

26 PaBHOBecue marepuanbHOR ToukH. AGCoOTHO TBEPOE Teno. PaBHOBecue TBEPIOro Tea ¢ 1
3aKperuIEHHON OChIo BpalleHus. MomeHT cuiibl. LleHTp TsxecTn

7 PaBHOBecue MarepuaibHON TOUKH. AOCOIOTHO TBEPI0E Ten0. PaBHOBECHE TBEPAOTO Tea ¢ 1
3aKperuIEHHON OChIo BpalieHus. MomeHT cuiibl. LleHTp TsxecTn

28 Pemenue 3anau mo treme "Moment cuibl. LlenTp TsoxecTn"” 1

29 ITonroToBka Kk KOHTPOJBHOU paboTe 1o Teme "MexaHuuyeckoe ABUKeHue. B3anmoneiicteue 1
ten"

30 KonTponbHas padbota mo Teme "MexaHndeckoe IBrxkeHHe. B3aumoeiicteue ten" 1

31 Nmnynbe Tena. UMmynabe cuibl. 3aKOH COXpaHEHHs UMITYNbca. YIIPYroe U Heylpyroe 1
B3auMo/ieiicTBHE

32 Pemenwue 3ama4 mo Teme "3aKOH COXpaHECHHS UMITyJbca" 1

33 VYpoxk-koH(pepenuus "PeakTuBHOE ABM)KEHHE B IPUPOJAE U TEXHUKE" 1

34 Mexanuueckasi paboTa U MOIITHOCTh 1

35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS 1

36 JlaGopatopHnas pabora «OnpezaeneHre padoThl CHIIbI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU TeJa 1
10 TOPU30HTAILHON TTOBEPXHOCTH

37 Cs3b sHepruu u padoTsl. [loTeHnanbHas sHeprus 1

38 Kunernueckas sneprust. Teopema 0 KHHETHUECKON YHEPTUU 1

39 3aKoH COXpaHEHHUs DHEPTUU B MEXaHUKE 1

40 JlaGopatopHnas pabota «/3yueHue 3akoHa COXPaHEHUS SHEPTHI» 1




41

KonebaTtenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKU

42 3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

43 MareMaTuueckuil U Npy>KUHHBIA MAsITHUKH

44 Ypok-uccienoBanue «3aBUCHMOCTh TIEpH0/1a KOJIeOaHUH OT )KECTKOCTH MPY>KUHBI K MaCChI 1
rpy3a»

45 [IpeBparenue sHeprun Npyu MEXaHUYECKUX KOJIEOaHUSIX

46 Jlaboparopnas pabota «OnpeneneHne 9acToThl U epruoia KoiaeOaHui Mpy>KUHHOTO MAsITHHKA

47 JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTHU NIepHoa KojaebaHuii rpy3a, MoABEIIEHHOTO 1
K HUTH, OT Macchl Ipy3a»

48 Mexannueckre BoJIHbI. CBOWCTBA MEXaHUYECKUX BOJTH. [IpOIOJIEHEIC U TTOTIEPEYHBIE BOJTHBI 1

49 Ypok-koHpepeHus "MexaHnndeckue BOJIHBI B TBEpAOM Tene. CelicMuueckie BOIHbI" 1

50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa 1

o1 VYpok-uccnenosanue "Habiro1eHue 3aBUCHMOCTH BBICOTHI 3ByKa OT 4acTOTHI" 1

52 I'pomMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKUN PE30HAHC 1

53 Ypok-koHpepeHnus "YnpTpa3Byk U HHQPa3BYK B IPUPOJIE U TEXHHUKE" 1

54 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "3aKOHbI coXpaHeHHs. MexaHn4eckue KoaebaHus 1
Y BOJIHBI"

55 Kontponbnas padoTa mo teme "3akoHbl coxpaHeHus. Mexannyeckue Kojie0aHus U BOJTHBI"

56 DNEeKTPOMarHuTHOE MoJje. DIEKTPOMAarHUTHBIE BOTHBI

o7 CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

58 Ypok-kounpepenmus "[kana >neKTpoMarHUTHBIX BOJTH. MCIIONb30BaHKMEe AIEKTPOMArHUTHBIX 1
BOJIH JIJIs COTOBOM CBSI3H"

59 Ypok-uccnenoBanue "M3ydeHne CBONCTB 3JEKTPOMATrHUTHBIX BOJTH C TTIOMOIIIBIO MOOMIBHOTO 1
tenedona”

60 Pemrenue 3amaq Ha onpesieNieHHe YacTOTHI U ITTMHBI 3JIEKTPOMAarHUTHOW BOJTHBI

61 DnexTpoMarHuTHas npupoaa cBeta. CKopocTh cBeTa. BoTHOBEIE CBOWCTBA CBETa




62

Ncrounuku ceera. [Ipsmonnnelinoe pacnpocTpaHenue ceera. 3arMeHus ComnHia u JIyHsl

63 3aKoH oTpakeHHs cBeTa. 3epkaia. Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA OTPAXKEHHsI CBETa

64 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA

65 [TonmHOE BHYTpEeHHEE OTpaskeHUe cBeTa. VICIoap30BaHue MTOTHOTO BHYTPEHHETO OTPAKEHHS B 1
ONITUYECKUX CBETOBO/AX

66 JlaboparopHas padota "HccrnenoBanue 3aBUCUMOCTH YIJia IPEIOMIICHUS! CBETOBOI'O JIy4a OT 1
yIJia najicHus Ha rpaHuiie "Bo3ayX-cTekiao""

67 VYpox-konpepenuus "Vcnonp30BaHue MOJIHOTO BHYTPEHHETO OTPAKEHUS: CBETOBOIBL, 1
ONTHUKOBOJIOKOHHASI CBSI3b"

68 JInn3bl. OnTryeckast cuiia JMH3bI

69 [TocTpoenue n3o0pakeHUi B JIMH3aX

70 Jlaboparopuas padota "Onpenenenne GOKYCHOTO PACCTOSHUS ¥ ONTHICCKON CHITBI 1
cobuparomieit JIMH3bI"

71 Ypok-koHpepeHus "OnTudeckre TMH30BbIe TPHOOPHI"

72 I'na3 kak ontuyeckas cucreMa. 3peHue

73 Ypok-koupepenuus "Jledextsl 3penus. Kak coxpanuts 3peHue"

72 Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. Cllo)KeHUE CIIEKTPAIbHBIX I[BETOB. 1
Jucnepcus ceera

75 JlaGopatopHas padota "OnBITH IO PA3JI0KEHHUIO OEIOT0 CBETA B CHEKTP M BOCHPUSATHIO IIBETA 1
MIPEeIMETOB MPHU UX HAOJIIOIEHUHU Yepe3 IBETOBbIE (QUIBTPHI"

76 VYpoxk-npaktukyM "BoiHOBBIE CBOMCTBA cBeTa: AUCHEpCHsi, UHTephepeHus U qudpakius” 1

77 OmpiTel Pe3epdopaa u uranerapHas MOJIENh aTOMa 1

78 ITocrynarel bopa. Moznens atoma bopa 1

79 Hcnyckanne u nornonieHue ceera atomoM. KBaHThI. JInHeWYaTbie CIEKTPBI 1

80 VYpoxk-npaktukyMm "HabntoeHre CrieKTpoB UCITyCKaHus " 1

81 PangmoakTnBHOCTE 1 €€ BUIBI 1

82 Crpoenune atoMHor0 sipa. HyknonHas Monens 1




83 PagnoakTuBHbIe npeBparieHus. M30Tors 1

84 Pemenue 3amau o reme: "PannoakTuBHBIC peBpanieHus" 1

85 [Tepuon monypacmanga 1

86 VYpoxk-koHpepenuus "PagroakTHBHBIC H3IIyYEHHS B IPUPOJIE, MEIUIIUHE, TEXHUKE" 1

87 SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOr0 U MacCOBOIO YHCEI 1

88 DHeprust CBA3HM aTOMHBIX sjiep. CBs3b MacChl M SHEPTUU 1

89 Pemenue 3amau o reme "Snepueie peakiun"” 1

90 Peakuu cunTesa u genenus saep. Mcrounnku sHeprun ConHIa u 3BE371 1

o1 VYpoxk-koHpepenuus "AnepHas snepreruka. J(eHcTBHS painOaKTUBHBIX U3JIy4YEHHH Ha )KUBbIE 1
OpraHu3Mbl"

92 [ToaroroBka Kk KOHTPOJILHOU paboTe 10 TeMe "DINEKTPOMArHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE 1
BOJIHBL. KBaHTOBBIC siBiICHUS"

93 KonTponbHas padoTa no teme "IJIeKTpOMarHUTHOE M0JI€. DIEKTPOMArHUTHbIE BOJIHBI. 1
KBanToBsie siBineHus"

94 IToBTropenue, o6o0menue. Jlaboparopuslie paboThl 1o Kypey "B3anmoneiictsue Ten" 1

95 [ToBTOpenue, 06061IeHNe. Penienne pacyeTHbIX ¥ KaYeCTBEHHBIX 33/1a4 1o Teme "TerioBsle 1
nporueccs”

96 [ToBTOpeHnue, 06006meHne. Pemenne pacyeTHbIX U KaueCcTBEeHHBIX 3a1a4 1o Teme "KI1/] 1
TEIJIOBBIX JBUratesnein”

97 [ToBTOpeHnue, 06006meHne. Pemenne pacyeTHbIX U KayeCcTBEeHHBIX 3a1a4 1o Teme "KI1/] 1
ANEKTPOYCTaHOBOK"

98 [ToBTOpenue, 0600menue. JJaboparopHsie padoThI 1o Kypcy "CBeTOBbIC SBICHUS" 1

99 IToBTropenue, o6o0menue. Pabora ¢ Tekctamu 1o Teme "3aKOHbI COXpaHEHUs! B MeXaHHKe" 1

100 [ToBTOpenue, 0606menue. Padota ¢ Tekctamu mo Teme "Konebanus 1 BOJTHBI" 1

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no teme "CBeToBbIE sBICHUA" 1

102 [ToBTropenue, o6o0menue. Pabora ¢ Tekcramu no Teme "KBantoBast u siaepHast puznuka" 1
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VI. TPOBEPSEMBIE ITPEIMETHBIE PE3YJIbTATbI OCBOEHUSA OCHOBHOU
OBPA3OBATEJIBHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1 HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

12 pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SBJICHHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUU B
13 OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PUINUECKUX SIBICHUI

OIMCHIBATh HM3yYEHHBIC CBOMCTBA Tel W (PU3MYECKHE SIBIICHUS,
UCTIONB3Ysl (pU3MYecKre BENUYUHBI, MPH OMHCAHWUU MPABUIBHO
TPAKTOBAaTh  (DU3MYECKHA CMBICT  HCIOJNB3YyeMbIX  BEJMYHH,
1.4 0003HAYEHHUS] W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(GOopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (U3HUYECKYIO0 BEJIHYHUHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTH TpadUKH U3YISHHBIX 3aBUCMOCTEN

(hbU3UYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
L5 HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IMPU ITOM J1aBaTb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa ¥ 3alHCHIBATh €r0 MaTeMaTH4ecKoe

BBIPAKCHUC

OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa:
1.6 BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 W3yYeHHBIX CBOHCTBA

(bHSI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I3I/ILICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTU

pemaTh pacuéTHbIE 3a7ayMl (OMMparoIuecss Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U (OPMYNbI, CBSA3BIBAIOLINE
1.7 ¢u3nyeckue BENUYMHBL: HAa OCHOBE aHalM3a YCIOBHS 3aJauu
3allUCBIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAOLIUE WM

M30BITOYHBIC TAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOMMBbIE




1.8

1.9

IJid pClICHUA, IMPOBOAUTH paC‘IéTBI U OLCHHMBATH PCAIMCTUYIHOCTD

IIOJIYUYCHHOI'O 3HAaUYCHUA (1)I/IBI/I“ICCKOI‘/'I BCJIIMYHUHBI

PacCIIO3HaBaTb HpO6J'I€MBI, KOTOPBIC MOXKHO PEHINTh IIPU ITOMOIIA
(1)I/ISI/I‘I€CKI/IX MCTOAOB, UCIIOJIB3Y: OIMMCAHUC UCCIICAOBAHUA, BBIACIIATD
IIPOBEPAEMOC TIPCAIIOIOXKEHNE, OLCHNBATh IIPAaBUJIBHOCTH IIOpAAKa
IMpOBCACHHA HCCICAOBAHNA, [CJIaTb BBIBOABLI, HWHTCPIIPETUPOBATH

pe3ybTaThl HAOMIOICHUI U OMBITOB

MPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(U3NYECKUX CBOWCTB TEII: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYIOBaHMS, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

1.10

1.11

MIPOBOAUTh NPU HEOOXOJAUMOCTH CEpUI0 TNPSAMBIX H3MEPEHUH,
OIpeiesisisl CpeHee 3HAUYCHHE H3MepsAeMOil BeaHUUHbI ((POKYyCHOE
paccTosiHue COOMpAaroIel JIMH3BI), 00OCHOBBIBATH BBHIOOP crocoba

U3MEpeHUS (M3MEPUTEIHHOTO MPUOOopa)

MIPOBOJUTH HCCIIEJOBAaHHE 3aBHCUMOCTEH (DU3MUECKUX BEJIUYUH C
HCIIOJIb30BAHNUEM IIPSIMBIX U3MEPEHUN: IIJIaHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATH PE3YJIbTAThI
MOJTyYEHHOM 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BUIE TaOIUIH

rpaduKoOB, IeIaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS

1.12

1.13

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3UYECKUX  BEITUUMH:
IUIAHUPOBaTh ~ WM3MEpPEHHus,  CcoOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMOJMHATH M3MEPEHUS, CIEays MpeIIoKeHHON
WHCTPYKIIMY, BBIYUCIATH 3HAYEHUE BEIUYHHBI M aHATM3UPOBATH
MOJYyYEHHBIE PE3yNbTaThl C YYETOM 3aJaHHOM TOTPEUTHOCTH

U3MEPEHUI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYIOBAaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YyYEHHBIX (U3NYECKUX MOJEINIEH:
MaTepuajibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HWCTOYHMK CBETA, Jyd, TOHKAs JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTIO Apa

1.15

XapaKkTepu30BaTh MPHUHIUIBI JCUCTBUS M3YYEHHBIX NPUOOPOB H

TEXHUYECKUX YCTPONCTB C OMOPON Ha WX OINUCAHUS, UCIOJIb3YS




1.16

1.17

3HaHHUS O CBOWCTBAaX (U3MYECKUX SBICHUH U HEOOXOIUMEBIC

(bl/ISI/ILIeCKI/Ie 3dKOHOMCPHOCTH

WCIIONBb30BATh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIBbHBIX  NPUOOPOB  H
TEXHOJOTHYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-MPAKTUYECKIX
3aJ]1a4, ONITUYECKHE CXEMBI JJIs IOCTPOEHUS N300paKEHUH B INIOCKOM
3epKajie U cobuparomieit TuH3e

MPUBOJUTh TpUMEpHl (HaXoAWTh HH(MOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIIb30BAaHUS  (PU3MUYECKUX  3HAHUA B
MOBCEIHEBHON JKM3HHM JUIsi oOecriedeHus O€30MacHOCTH IpHU
oOpamieHun ¢ npubopaMd U TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.18

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NIECKOTO COJEPKAHUS B
cetu VIHTEpHET, cCaMOCTOATEIbHO (HOPMYIHPYS MOUCKOBBIN 3ampoc,
HaxOJUTh IYTH OINPEACICHUS JOCTOBEPHOCTH  IOJTYyYECHHOM
nH(pOpMallUM HAa OCHOBE MMEIOLIUXCS 3HAHUW M JOMOTHUTEIbHBIX

HUCTOYHHUKOB

1.19

1.20

1.21

UCIOJb30BAaTh MPHU BBHIMOJIHEHUH Y4YEOHBIX 33JaHUN Hay4HO-
MOMYJISIPHYIO JINTEPATYpy (PU3NYECKOTO COJIEpKaHUs, CIPAaBOUYHbBIE
MaTepuanbl, pecypcsl ceTd MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOINEHHUS Ha
OCHOBE HWH(pOPMAIIMM M3 HECKOJbKHUX HMCTOYHUKOB (PU3NUECKOTO
CoJiepKaHusl, MyOJINYHO MPEICTABISITh PE3YIbTAThl TPOSKTHON HITN
HCCTIEAOBATENIbCKON  NEATENIbHOCTH, TIPH  OTOM  TPaMOTHO
WCIONIb30BaTh HM3yYCHHBIM TOHATUWHBIA ammapar MW3y4aeMoro
pasnena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3eHTalueil ¢

y4€TOM 0COOEHHOCTEN ayJTUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIENOBAHUN (PU3HUECKUX
MPOIIECCOB pacHpeiesaiTh 00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTAaBJICHHBIMHM 3aJadyaMH, CJICIUTb 3a BBIIIOJHCHUCM IIJIaHA
JNEACTBUA UM  KOPPEKTHUPOBaTh €ro, aJaeKBaTHO OILICHUBATh

COOCTBEHHBII BKJIaZA B JACATCIBHOCTb TPYHIIbI, BBICTPAUBATH




KOMMYHHKATHBHOC BSaI/IMOIICf/'ICTBI/Ie, IMPOSABJIAA T'OTOBHOCTH

pazpemiats KOHGIUKTHI




Vil. MPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUS

9 KJIACC
Kon
Konx snementa IIpoBepsieMble 2JIEMEHTHI COAEPIKAHMS
paszaena
MEXAHUWYECKMUE ABJIEHUA
Mexanuyeckoe ABWXKEHHE. MarepuanbHas TOYKA.
81 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NpsAMONIMHEHHOE IBUKEHHE
#i#Par##HtHepaBHOMeEpHOE IPSMOJIMHENHOE
8.4 nBkeHue. CpenHsiss ¥ MIHOBEHHas CKOpPOCTh Teja
IIpY HEPAaBHOMEPHOM JIBUKECHUU
VYckopenune.  PaBHOYCKOPEHHOE — NPSMOJIMHENHOE
85 JIBYDKEHUE
8.6 ##HPar###CroOoHoe nasenue. OnbITel ["anunes
###Par##PaBHOoMepHOE ABM)XEHHUE MO OKPYKHOCTH.
8.7 [lepuon u yactora obpauienus. JIuneliHas u yriosas
8 cKkopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HproTOHA
8.9 Bropoii 3akoH HeroTona
8.10 Tperuii 3akon HeroToHa
8.11 HH#HPar###] [puHIUATT CYTIEPIIO3UITUU CHUT
8.12 Cuia ynpyroctu. 3akoH ['yka
#A##Par#H##Cuna TpeHus: cuila TPEeHUs CKOJIbXEHMUS,
8.13 CHWJIa TPEHHUS MTOKOSI, IPYTHE BUJIbI TPEHUS
8.14 #HPar##H#Cuia  TSDKECTM M 3aKOH  BCEMUPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
JBmxenne miaHer Bokpyr Comnma.  Ilepsas
8.15 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
516 PaBHOBecue MarepuaabHOM TOYKH. AOCOIIOTHO

TBEPIOE TEIIO




8.17

H#HH##Par####PaBHoBecue TBEPAOTO Tea c
3aKperIEHHOW OChbIO BpalleHus. MOMEHT CHIIBI.

LenTp Tsxectn

8.18

8.19
8.20
8.21

8.22

8.23

Nmnynec tena. M3menenue wumnynbca. MMiynbe

CHJIBI
3aKOH COXpaHEHUs UMITyJIbca

#HHHPar###PeakTHBHOE NBIKEHUE

Mexanunueckasi paboTa 1 MOLIHOCTb

PaGora cun TsKectH, ympyroctd, TpeHus. CBsi3b
SHEpPIruu 1 paboThbl

ITorennmansHas OHCprusa TCjia, IIOAHATOIO HaI

MMOBEPXHOCTHIO 3eMJIH

8.24

[ToTrenumanpHast SHEPTUs CKATOU MPYKUHBI

8.25

8.26

8.27

#H##Par####Kunernueckass aHeprua. Teopema o

KUHETHYECKOW YHEPTUu
##HHPar###3aKoH coxpaHeHHsI MEXaHUYECKON SHEpTUn

[IpakTuueckue padbOTHI:

Omnpenenenue cpeHe CKOPOCTH CKOJbKEHUS OpycKa
WIH JIBIKCHHS IIapHKa MO HAKJIOHHOHM TUIOCKOCTH.
OmnpeneneHne yCKOPEHUs Tena pH paBHOYCKOPEHHOM
JIBY>KEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MpHU
pPaBHOYCKOPEHHOM  JIBMKGHWH  0€3  HadaubHOU
CKOpOCTH.

[IpoBepka THIIOTE3BI: €CIH TPU PAaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HaYaJIbHON CKOPOCTH ITYTH OTHOCSTCS
KaK psjJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne  3aBUCHMOCTH ~ CHJIBI  TPEHUS
CKOJIb)KEHUSI OT CHJIBl HOPMAJIBHOTO JIaBIICHUS.
Omnpenenenue kodhUIMEHTAa TPEHUS CKOJIBKCHUS.
Omnpenenenue XECTKOCTU TNpyxHHBL. OnpenencHue
paboTHI CHIIBI TPEHUS MPH PABHOMEPHOM JIBUKCHUU
TeJla [0 TOPU30HTAIBHOM oBepxHOCTH. Onpenenenue

paboThl CUJIBI YNPYrOCTH MpU MHOIBEME Ipy3a C




8.28

8.29

HUCIIOJIB30BAHHUECM  HCIIOABHMXKHOI'O MW IIOJABHXXHOI'O

0J10KOB

dusnyeckue ABJICHUS B IPUPO/IC: IPHIIUBHI U OTJIUBHI,
nBukeHne TianeT COTHEYHON CHCTEMBbI, PEaKTHBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB

TexHuuyeckue ycTpoWCTBA: CIUIOMETP, JAATYUKHU

II0JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JIBIDKCHHE. OcHoBHBIE
9.1 XapaKTEPUCTUKH  KOJICOAHWMW: TEpUoj, YacToTa,
aMILTATY1a
Matematuueckuidi WM TPYXKUHHBIA ~ MasTHUKU.
9.2 [IpeBpamienrie  ’HEPTUM  NpPH  KOJIeOATEIHHOM
IBIKEHUN
93 3aryxaromue kojeOanus. BoiHykeHHbIEe KOTeOaHus.
' Pe3onanc
Mexannueckne BoOJHBL CBOWCTBA MEXaHHMYECKHUX
BoyH. [IpomonbHble W TMomepeyHble BOJHBL JlnnHa
9.4 BOJHBI M  CKOPOCTh €€  pacmpoCTpaHECHHUS.
MexaHndeckue BOJIHBI B TBEPIOM  Tere,
CEICMUYECKUE BOJIHBI
9.5 3ByK. ['/pomMKOCTh 1 BbICOTa 3ByKa. OTpaxkeHue 3ByKa
9.6 WNudpas3Byk u yapTpa3zByk
[IpakTudeckue pabOTHI:
OmpeneneHne dYacTOTBl W Tepuoja KosieOaHUi
MaTeMaTUYECKOI0 MasiTHHKA.
OmpeneneHne dYacTOTBl W Tepuoja KosieOaHUi
MPYXUHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCUMOCTH TIepHOJa KOJIeOaHHI

MOABEUIEHHOTO0 K HHUTU TIpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHOJa KOJIeOaHHI
MPY>KUHHOTO MasiTHUKa OT maccel rpysa. [Iposepka
HE3aBHCHMOCTH  Tepuoja  KojiebaHuW  Tpy3a,

NMOABCHICHHOT'O K HUTHU, OT MACChI I'py3a U KECTKOCTHU




npyxuHbl. M3MepeHue ycKOpeHHS CBOOOIHOTO
MaJeHUs
Ouznyeckue sBICHUS B IPUPO/JIE: BOCIIPUSATHE 3BYKOB
9.8 YKUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKHE BOJIHBI,
LIYHAMH, X0
9.9 TexHuyeckue YCTpOMCTBA: 3XO0JIOT, UCHOJIb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DONEKTPOMarHuTHOE  ToJie.  DJIEKTPOMAarHUTHBIE
' BOJIHBI. CBOICTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [[Ixana 37€KTPOMarHUTHBIX BOJIH
10.3 OnexkTpoMarauTHas npupozaa csera. CKOpOCTh CBETa.
' BonHoBbIe cBOMicTBa cBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOWMCTB 3JIEGKTPOMAarHUTHBIX BOJIH C
MTOMOIIBI0 MOOUIIBHOTO TenedoHa
duznyeckue SBICHUS B MPUPOAE: OHOIOTHYECKOE
10.5 NENUCTBUE  BHJIUMOTO,  yIbTPaHUOJIETOBOTO  H
PEHTTEHOBCKOTO M3TyYeHHI
106 Texnuueckue yCTpoOiicTBA: WCIOJIb30BaHUE
' ANIEKTPOMArHUTHBIX BOJH JIJIS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens ceera. Mcrounuku cBeta
11.2 [IpssmonuHeEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpakKCHHSI CBETa
11 114 [Ipenomnenne cBeTa. 3aKOH IPEJIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop tyyen B TMH3E
116 OnTnueckasi cuctema ¢oroanmnapara, MUKpOCKONa U
' TeaecKona
117 I'maz kak onrTuhueckas cucrema. biauM30opykocTe H
' JaIbHO30PKOCTh




Paznoxenne Oenoro cBera B crnekTp. OIBITH
11.8 Hprorona.  CiokeHHE  CIIEKTPAJbHBIX  IIBETOB.
Hucnepcus cera
[IpakTuueckue padbOTHI:
#H#Par###1ccienopanue 3aBUCUMOCTH yria
OTpa’XKCHUSI CBETOBOTO JIy4a OT yIJIa MaJCHHSI.
#H##Par#H##13ydeHre XapakKTepUCTUK H300paKeHUs
IpeIMeTa B TIOCKOM 3epKalle.
#HHPar###1ccienoBanue 3aBUCUMOCTH yria
MPEJIOMIICHUSI CBETOBOTO JIyda OT yIJia MaJeHUs Ha
119 TpaHULE «BO3JIYX — CTEKIION.
' ##H#Par##H# lonydenne u300paXeHUH C TIOMOIIBIO
coOMparoIIe JTUH3HI.
#H#Par####0npenenenue (POKYCHOTO pacCTOSHUA U
OTITUYECKOM CHIIBI COOMpAIOIeH JTMH3bI.
#A#H#Par#H##OnbITEl 0 pa3ioKeHUIo OeIoro cBeTa B
CIEKTD.
###Par###OnbITEl IO BOCIPUATHIO 1IBETA MPEIMETOB
P UX HAOIIOJICHUH Yepe3 IIBETOBbIE (PUIBTPHI
duznyeckue sBIeHus B mpupoe: 3aTMeHust ConHIa u
11.10 JlyHbl, 1IBETa TEJ, ONTUYECKUE SBIICHUS B aTMOcdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 TexHuyeckue  yCTpOMCTBa:  OUKH,  MEPHUCKOII,
' (dhoToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHU S
191 OmnswiTel Pesepdopaa u mmanerapHas MoAenb aToMma.
' Moaens aroma bopa
199 Hcnyckanue u MOTIIONIEHNE CBETa aTOMOM. KBaHTHI.
' JInnenyaTele CIIEKTPHI
12
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHus
124 Crtpoenue aromMHOro sapa. HykioHHas MoJenb
' aTOMHOTO siapa. M30Tomnsl
125 PangnoaktusHeie npeBpanienus. [lepuoa noypacmana
' ATOMHBIX SITIEP




12.6

12.7

SnepHble peakuuu. 3aKOHbI COXPAaHEHUs 3aps0BOIO
1 MacCOBOI'0 YuCell

BHCPFI/IH CBA3M AaTOMHBIX SJIEP. CBs13b Macchl H

SHEPrUuu

12.8

12.9

Peaknun cunte3a u penenus saep. McrouyHuku
sHeprun CoJIHIIA U 3BE3]T

Snepnas osHepreruka. JlelicTBUEe paaMOaKTHUBHBIX

I/ISJIy‘-IeHI/If/'I Ha JXUBBIC OPraHU3Mbl

12.10

[IpakTuueckue padbOTHI:

HaGntoneHue CIUIOMIHBIX M JIMHEHUYaTBIX CIEKTPOB
U3ITy4EHUs.

HccnenoBanue TPeKoB: U3MEPEHUE 3HEPTUM YaCTHIIbI
10 TOPMO3HOMY TyTH (110 (hoTOTpadusiM).

W3mepenune paanoakTHBHOTO (poHA

12.11

®usnyecKkue SBICHUS B INPUPOAC: €CTECTBEHHBIN
PaguOaKTUBHBIN ¢oH, KOCMUYECKHE IIy4H,
PaINOAKTUBHOE H3JIy4EHHUE IPUPOJHBIX MHHEPAJIOB,
JEUCTBAE PAaJUOAKTUBHBIX WM3IIyYCHUH HAa OpPraHU3M

YCJIO0BCKa

12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunscona




VIII. MTPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJBHOM [TPOI'PAMMBbBI
OCHOBHOI'O OBLIEI'O OBPA30OBAHMUS

Koxa
NpoBePsIeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NMPorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEICTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUU
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBWKCHUH Kak
crocobe CyIIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIIECTBA, O (U3NYECKOH CYUIHOCTH SIBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIJIOBBIX, OJICKTPOMArHUTHBIX H
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOe (U3UYECKOE SIBIIEHHE, YMEHHME paclio3HaBaTh MPOSIBICHHUE
HU3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX SIBJICHUU B OKpYyXXaromeM MHUPE, BbBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

BJ'Ia,I[eHI/IC OCHOBaMH IOHSTHMHOIO afnrmapara 1 CHUMBOJIMYCCKOTIO
A3bIKA (1)I/ISI/IKI/I M HUCIIOJB30BAaHUEC HUX IS PCIICHUSA y‘-Ie6HI)IX 3aaa4,;
YMCHHE XapaKTCpU30BaATb CBOMCTBa TCII, (I)I/ISI/I"ICCKI/IG SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTI0IeHHsI TIPAaBHJT 0€30MACHOTO TPy/a: HaOMoAeHUE HU3UIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpEHHH (pU3HUecKux
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEA0BaHUM;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIeA0BAHUS

[lonnmanue  xapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIA

00BsICHEHUS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha M3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC YCJIIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BBIOUPATh 3aKOHBI U (OPMYIIBL,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAaHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIMCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJYYEHHON MPHU PEIICHUH 3a/1aun




YMeHune XxapakTepu3oBaTh MPUHLMUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMCTBax (PM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAaHUS O (U3WYECKHX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHs 3I0pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYKAIOWIEH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS JOCTYDKEHHH (PU3MKK M TEXHOJOTHH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHON HH(OpPMAllMM HAa OCHOBE HMEIOIIUXCS 3HAHUH U
JONOJTHUTEIbHBIX ~ MCTOYHUKOB; yMEHHE HCHOJIb30BATh  MPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JINTEPATypPy
(hU3UYIECKOTO COMEPIKaHMs, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
Wurtepner; Biamenue 0a30BBIMM HaBBIKAMU MpeoOpazoBaHUs
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




IX.

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OI'D I1O

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUSA
1 MEXAHWYECKMUE ABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. Cucrema orcuéra.
' OTHOCHUTENBHOCTD JBHXKEHUS
PaBHOMepHOE U HepaBHOMEepHOE JiBHKeHne. Cpeansist ckopocTs. Dopmyia ams
1.2 BBIYKCIICHUS CpeHEH ckopocTu: V = Sft
PaBHOMEpHOE NpSMOJIMHEHHOE ABMXKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT
BPEMEHHU B CIIy4yae paBHOMEPHOT'O NPSIMOJIMHENHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU /ISl TPOCKIHUU CKOPOCTH, IMPOSKIIUH
NepeMeIleHus, IMyTH, KOOPJUHATHI IMPH PABHOMEPHOM HPSIMOJIMHEHHOM
JBUKEHUH
3aBUCHUMOCTh KOOpAMHATHI Teja OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUKCHMUSL:
2
S =vy s+ ay = ;
2
@opmynbl A OPOEKUNU TEPEMEIICHUs, IPOEKUNUN CKOPOCTH W NPOEKIUH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (f)=canst,
Ulrf: - Ul.'r: =2£T_T.5'_T
I'padvkn 3aBUCHMOCTH OT BpPEMEHM JUISl MPOEKUHUU YCKOPEHHUS, MPOEKIHUU
CKOPOCTH, NPOEKLUUHU IEPEMELIECHUS, KOOPAUHATHl IPH PaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH
CBoboanoe nanenue. opmysbl, OMHUCHIBAIONIINE CBOOOIHOE MAJICHUE Tea 10
BEPTUKAIM (JBM)KEHUE TejJa BHM3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH
1.5 3emin). ['paduku 3aBHCUMOCTH OT BpPEMEHHM JJIS MPOEKIUH YCKOPEHUS,

MPOCKIIMA CKOPOCTH M KOOPJAMHATHI TPH CBOOOJHOM TMAJCHHHM Teja TI0

BEPTUKAIN




CKopocTh paBHOMEPHOTO JBHXKEHHMS Tejla IO OKpyxHoctu. Hampasnenue
CKOPOCTH.

dopMyna A BBIYUCICHUS CKOPOCTH 4Ye€pe3 pPajnyC OKPY>KHOCTU U TEPUOJ

oOparnieHus:
2nR
L=
T

entpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyra 1S BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. - L
" R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YaCTOTY OOpAICHUS:
1
1L." = —
T
Macca. I1notHocts Bemecta. @opmyna A BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuyrHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJo
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F. 251~ _‘Fl—r-E
Tpenue nokos u TpeHue ckoibxkeHus. Gopmyia Uit BBIMUCICHUS MOLYJISI CUJIbI
1.12 TPEHUS CKOJIbKEHUS:

Fpo=n-N




Hedbopmanust Tema. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIPYrou
nedpopmanuu (3axoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
F-G. y -i}}:
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaJeHHUS.
114 ®opmyna A BBIYMCICHUS! CUIIBI TSDKECTU BOJIM3M moBepxHoctu 3emuu: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynbec Tena — BekTopHas pu3nyecKkas BeIMYUHA.
1.15 p=mo
Nmnynse cuctemsl ten. 3menenune nmnynbca. UMnynbsce cuibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
1.16 P=mU, +m, U, =const
PeaxTnBHOE ABMKEHIE
Mexanunueckas padora. @opmyria st BEIYUCICHUS paOOThI CHJIBI:
A=Fsoosa
MexaHnueckas MOIIHOCTb:
1.17
nv=2
I
Kunernueckast u notreHmanbHas sHeprua. Gopmyna i1 BBIYUCICHUS
118 KMHETUYECKOM SHEPrUu:




Teopema o0 kuHeTHUecKOU dHeprun. Popmyra s BEIYUCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TENA, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUsl MEXaHUYeCKOM 3Heprun. @opmyiia sl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKON SHEPTUHU MPU HATUYUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cuisr: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINH 010ku. KIT/] mpocThix MexaHH3MOB,
n= A‘]:[ME:‘&EE.E
A‘S&TIZ&‘IH
JlaBiieHune TBEPAOTO TENa.
®opMyna 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
p= F
Eh
191 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH JKUJIKOCTH.
dopMyra 711 BEIYUCICHHSI TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. dDopmyrna s ONPENESICHUS BBITAJKUBAIOUIEH CHJIBI,
1.23 JEHCTBYIOLLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

Fam =PEV




Ycaopue miaBanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBAHUEC

1.24

1.25

Mexannueckue KoseOaHus. AMIUTUTYJa, TMEPUOJI W YacTOTa KOJeOaHUH.

®dopmyra, CBSI3BIBAIONIAS YACTOTY U MEPUOJ KOJICOAHUIA:

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpanieHue sHepruu mnpu

K0JI1e0aTENHFHOM JIBUKECHUHN

1.26

3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3onanc

1.27

1.28

MexaHudecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

h=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpaxmuueckue pabomul

W3mepenue cpeiHel IJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL;, KO3((ULIMEHTa TPEHUS CKOJIbXKEHHUS; paOOThl CUJIbI TPEHMSI, CHIIBI
YIIPYTOCTH; CpelHell CKOPOCTH JIBMKEHUS OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUsi Opycka MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCcKOro MasTHHMKA; 4YacTOThl W IepHoja
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
palboThl CHIIBI YIPYTOCTH HpPU MOABEME TpPy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH MPHU MOJbEME I'Py3a C IOMOIIBIO MTOABHKHOTO
61o0Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOTpYXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia TIOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepuoja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKUHBI,
UCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KoieOaHUN HUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHs phluara

1.30

Dusuueckue sA6J1EHUA 8 npupoée: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACHUCTBUE CUIIBI TPEHUS B IPUPOIE




U TEXHUKE, MPUIUBBI U OTIUBBI, ABMXKeHUE TIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PbIUaru B TEJE YEJIOBEKA, BIUSIHHUE
aTMoc(epHOro NaBJeHUS Ha JKMBOW OpPraHW3M, IUIABaHHUE PBIO, BOCIIPUSTHE
3BYKOB KMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, X0

Texnuueckue ycmpoticmea: CIHUIAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSHUSA U
YCKOpPEHUSs, JUHAMOMETpP, MOJIIUIHUKYN, PAKEThl, pblYar, MOABMKHBIA U

HGHOI[BI/I)KHBII‘/'I 6J'IOKI/I, HaKJIOHHas ITINIOCKOCTb, IMPOCTHIC MEXaHNU3MbI B 6BITy,

L3l cooOmrarnmecs cocypl, yCTPOMNCTBO BOJOMPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCII0JIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE IOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUH  CTPOEHUs

2.1 BelecTBa. Mozenu TBEPAOTo, KHUAKOTO M Ta3000pa3HOT0 COCTOSIHUI BEIIECTRA.
Kpucranmuueckue u amopdHbIe TeTIa

55 JIBrxkenune dactul BemecTBa. CBA3b CKOPOCTH JBM)KEHHMS YaCTULl C

' TeMieparypoil. bpoynosckoe aBuxenue, iMpy3us

2.3 CMaumnBaHUE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciiupeHue u cxxarue

2.5 TerioBoe paBHOBECHE

25 Buytpennsas sueprusa. Pabora u rtemsonepenaya Kak crnocoObl M3MEHEHUs

' BHYTPEHHEHN 3HEPTUH

2.7 Bunel Temnonepenayn: TEMIONPOBOIHOCTD, KOHBEKIINS, N3ITy4YEHUE
HarpeBanne wu oxnaxzaenue ten. KommuecTBo TemnoTsl. Y enbHas
TEIUIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI SHEPrUH B TEIUIOBBIX IpoOIEccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEH SHEPrUU B IPOLECCE
210 WCIapeHuss M KOHJeHcauuu. KumeHue KUIAKOCTU. YIenbHas TemoTa

napooOpazoBanusi: L = Q/m




2.11

BiraxxHocTh BO31yXa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHE BHYTPEHHEM OHEPrUM IIpU

IUIABJICHUU U KpUCTAaJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHHUA:

2.13

2.14

2.15

2.16

2.17

BHyTpCHHfIfI SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TorumBa: ¢ = Q/m

[Tpunnume! padoTe! TerioBeix AuraTenei. KIT/ TemioBoro asurarens

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOT O IWJIMH]PA; KOJIMYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIleparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOpPYIO OIIyLEH HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJAHHOTO HArpeThIM ILMJIMHIAPOM, IIOCJIE OIyCKaHHUS €ro B BOJYy KOMHATHOHN
TEMIIEpPATypbl; OTHOCHUTEIbHOW BIAKHOCTH BO31yXa; YAEIbHOM TEIUIOTHI
IUIaBJIeHNs JbAa. MccinenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJBI  IIpU
Pa3IMYHbIX YCIIOBUSX; SIBJICHUS TEIJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U

FOpH‘lCﬁ BOJBI; IIpoHecCa UCIIapCHUA

Dusuueckue asneHus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallWIIISIPHBIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJIBI B Npupoe, nznydenue CosHua, 3amep3aHue

BO/I0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE pOChl, TyMaHa, HHEesl, CHera

Texnuueckue  ycmpoucmea:  KallWUISAPbl, TNPUMEpPbl  HUCHOJIb30BAHUSA
KPHUCTAIJIOB, )KUJIKOCTHBI TEPMOMETD, TaTYUK TEMIIEPATYPhI, TEPMOC, CUCTEMA
OTOIUICHHUs JOMOB, TUTPOMETPBI, ICUXPOMETp, MapoBas TypOMHA, JBUTATENb

BHYTPEHHETO CrOpaHUs

3.1
3.2
3.3

SJIEKTPOMATHUTHBIE SABJIEHUA
OnexTpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB
B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3akoH COXPAHCHUA IJICKTPUICCKOI'0 3apdaaa

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpuyeckoro mnous. [IpuHiun

CYIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenn »snexkrpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IO Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH




[TocTostHHBIN AneKTprUecKui TOK. JlelcTBUs aneKkTpruueckoro Toka. Cusa Toka.

Hanpsioxenue.
3.6 l=q/t,U=A/q
DNEKTPUUECKOE COIPOTUBIIEHHE. Y AETBHOE IEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma yis yuactka anektpudeckon nenu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TTPOBOIHUKOB:
I =1,. U=U+U,. R=R,+R,
1 1 1 2
39 [TapannensHoe coeMHEHNE TPOBOJAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U:1=1+1,; Rzi.
2 2 P
CwMmeriaHnHbIe COeTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoynsa — Jlenmna:
3.11 O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOE MOJE€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMUTHON HHTYKITUU
313 MarnuTHoe T10J€ TOCTOSSHHOTO Maruuta. B3auMopjeiicTBHe NOCTOSHHBIX
MarHuTOB
3.14 JlelicTBMEe MarHUTHOT'O TOJIS1 HA POBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABneHue anekTpoMaraiuTHoM UHAYKIMU. [IpaBuio Jlenua
IIpakmuyeckue pabomul
W3mepenue  3NEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 ANEKTPUUYECKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTopsl, TaMIOYKa), OT HAIIPsDKEHHSI Ha KOHIaX MPOBOIHUKA; 3aBUCUMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

IIpoBepka npaBmiia i 31EKTPUUECKOTO HAIPSYKEHUS IIPU MIOCIIE0BATEILHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBUiIa Ui CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SBICHHS B armocdepe,

3.17 AJNEKTPUYECTBO )KUBBIX OPraHU3MOB, MArHUTHOE M0Jie 3eMJId, Ipei] MoirocoB,
POJIb MAaTHUTHOTO TOJIS ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOoCTar,
CUETYMK  DJCKTPUUYECKOH OSHEPTUU, OSJICKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIe AIEKTPOPUOOPHI (mpumepsr), ANEKTPUYECKHUE
MPEeIOXPAaHUTENH, AJIEKTPOMArHUT, AJIEKTPOABHUraTeNlb TMOCTOSIHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlygyeBas moaenb cBeta. [IpsamonnneiiHoe pacipocTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 IIpenomiienne cBeTa. 3aKOH NMPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

324 JIunza. Xon nyueit B nuH3e. PoKycHOE paccTosHUE TUH3BL. OnTHuYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. OnTHudecKkrue NpuOOopsI
IIpaxmuueckue pabomol
#H##Par###lI3mMepenne ONTUYECKON CHUITBI coOMparomield JHH3BI, (HOKYCHOTO
paccTosiHus cCOOMparoIei JIMH3HI (10 CBOWCTBY PaBEHCTBA PA3MEPOB MPEAMETa
1 M300paXeHHs, KOT/Ia IPEMET PACIIONOKEH B IBOWHOM (DOKyce), ToKa3aTems

3.26 IIPEIOMIIEHUS CTEKIIA.
#H##Par###lccnenoBanre CBONWCTBA M300paXKEHHUS, MTOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHHUS (DOKYCHOTO PACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCHMOCTH yTJa MPEIOMIICHHST CBETOBOTO JIyda OT yrja MajcHUs Ha
TpaHUIE «BO3JIYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1Bera Tel,

' ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, paxyra, MUpax)
3.98 Texuuueckue ycmpoticmeéa. OYKM, TepHUCKoM, ¢doToanmapar, ONTHYECKHE

CBE€TOBObI




4 KBAHTOBBGIE SIBJIEHUA
a1 PamnoakTuBHOCTE. AJbda-, OeTa-, raMMma-usnydeHus. Peakuuu anbda-u Oeta-
' pacmazia
42 Omnbitel Pesepdopna mo paccesuro anbda-dactun. [lmanerapHass Mopenb
' aToMa
4.3 CoctaB aromHoOro sijpa. M30tomsl
4.4 [Tepuon monypacnana aTOMHBIX SIAEP
4.5 SlnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM pPaMOAKTUBHBINA (HOH,
4.6 KOCMHYECKHE JIy4Hd, PaJdOAaKTHBHOE H3JIy4YCHHE MPUPOJHBIX MHHEPAJIOB,
JICWCTBUE PaJIMOAKTHBHBIX U3JTYYCHUI Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUTYaIbHBIN JO3UMETP, Kamepa

Bunbcona, simepHas sHepreTuka




X. YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOI'O
MNPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1. ®usuka. 9 kmacc: 6a30Bbiii ypoBeHb: yueOHuk / .M. Ileppikun, E.M. I'ytauk, A..

Usanos, M.A. IlerpoBa. — 5-¢ u3j., crepeoturt. — Mocksa: [Ipocsemenue, 2025. — 352 c.: ui.

METOJAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

1. [Neppimkun, A.B. ®usnka. 9 kinace: meroguueckoe nocodue / A.B. Ileppimkun, E.M.
I'yrHuk. - Mocksa: JIpoda, 2025. - 192 c. - ISBN 978-5-358-24567-8.
2. I'pomiieBa, O.U. ®usnka. 9 kimacc: KOHTPOIBHBIE U CAMOCTOSTEIbHBIC PAOOTHI K

yueonunky M.M. [lepermkuna / O.W. I'pomiesa. - Mocksa: Dk3amen, 2025. - 160 c. - ISBN
978-5-377-17845-3.
3. MumnsbkoBa, P.J[. ®usuka. 9 kiacc: pabouas rerpaap kK yaeouuky M.M. Ieprpimkuna /
P.I. MunskoBa, B.B. lBanoBa. - Mocksa: [Ipocsemienue, 2025. - 128 ¢. - ISBN 978-5-09-
089765-2.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
1. Poccuiickasi a1ekTponnas mkoua (https://resh.edu.ru/)

- Buneoypoku 1o BceM yueOHBIM IIpeMeTam
- lnTepakTuBHBIE 3a/1aHUS
- Meroauyeckne MaTepuasl
1. MockoBckasi djekTponnas mkosia (https://uchebnik.mos.ru/)
- bubnuoreka yueOHBIX MaTepuaioB

- CueHapuu ypoKOB
- TecToBbie 3ananus
2. ®OUIIA (PenepajbHbIi HHCTUTYT Negarornyecknx usmepenuii) (https:/fipi.ru/)
- Jemosepcuu EI'D
- OTKpBITHIN OaHK 3a1aHUN
- Meroauyeckre peKkoMeHJauu
4. Slupexc.Yueonuk (https://education.yandex.ru/)
- I/IHTepaKTI/IBHBIG 3alaHUus

- ABTOMaTH4ecKasi mpoBepKa

- [Iepconann3npoBaHHbIE TPACKTOPUHU
5. Vum.py (https://uchi.ru/)

- IHTepakTUBHBIE KYpChI

- OnuMnOuaabl

- CTaTucTuKa ycrieBaeMoCTH
6. Hudoypoxk (https://infourok.ru/)

- Buneoypoku

- Tecthr
- Meronuueckue pa3paboTKu
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