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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs COCTABIICHA
Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHO# 00pa3oBaTesibHOM nporpammel, npeactaBieHHbIX B PI'OC 00O, a Takxke ¢
yuéTtoM (enepanbHoi pabouelt mporpaMMbl BociuTaHust U KoHuenuu npenoaaBaHust
yueOHoro npeamera «Dusukay.

Copepxanue mnporpaMMmbl 10 (U3MKE HampaBlieHO Ha (HOpMUpPOBaHUE
€CTECTBEHHOHAYYHOUN IrPaMOTHOCTH 00YYaOIIUXCS M OpraHU3aLMI0 U3ydYeHUs (QU3UKU
Ha JeATeIbHOCTHON OCHOBE. B mporpamMme no (pu3MKe y4UTHIBAIOTCS BO3MOKHOCTU
yueOHoro mpeamera B peanusanuu TpedboBanuit ®I'OC OOO k mninaHUpyEeMbIM
JUYHOCTHBIM U METANpEIMETHBIM Pe3yJibTaTaM OOyUeHHUsI, a TAK:Ke MEKIPEAMETHbIC
CBSI3M €CTECTBEHHOHAYYHbIX Y4YE€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3zoBaHusl.

[Iporpamma 1o ¢u3HKe yCTaHABIUBACT paclpeiesieHne y4eOHOro Marepuania 1o
rogaMm oOydeHus (MO Kjaccam), MpeasiaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTD
U3y4YEeHHs] TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUA MPEIMETHOTO COACPKAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEH 00yYaIOIIUXCSl.

[Iporpamma no gusuke pazpaboTaHa ¢ LETbI0 OKa3aHUSI METOAMYECKON TOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MpPEIMETY.

®uznka SBISETCS CUCTEMOOOPA3YIONIMM ISl €CTECTBEHHOHAYYHBIX Y4EeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SABJICHUIA,
U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMHEH 1 Pusnueckoil reorpadueii, BHOCHUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpA, TPEIOCTaBIsIeT Hambosee SCHbIC
oOpa3ibl MPUMEHEHHs] HAYYHOTO METOJa MO3HaHHUs, TO €CTh CHocoba MOTydeHUs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onna W3 TJIABHBIX 3a7a4 (U3MYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHHsA COCTOMT B (OPMHPOBAHWM €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

Nzyuyenue pusuku Ha 6a30BOM ypOBHE MPEAIONIAracT OBJIAJICHHUE CIEAYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4HO OOBSICHSATH SABJICHHAA,

OLICHUBATh U IIOHUMATb O0COOEHHOCTH HAay49HOI'O UCCJICAOBAHUA,

HHTCPIPCTUPOBATH JAHHBIC U UCITI0JIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA ITIOJIYUCHUA
BBIBOOB.



[enu wu3ydyenus QU3MKM Ha YpOBHE OCHOBHOrO 0OIEro o0pa3oBaHUs
ompenencHsl B Konnenmuum mnpenonaBanus ydeOHoro mpeamera «Dusmka» B
oOpa3zoBatenpHBIX opranmzanusx Poccuiickoit denepannu, peain3yonX OCHOBHbIE
oOmeoOpazoBareiabHble  IPOrpaMMbl,  yTBEpKIEHHON  pemennem  Komieruu
MunuctepctBa npocenieHus: Poccuiickoit @enepanuu (mpotokoit ot 3 aexadps 2019
r. Ne [TK4BH).

Ieaun nzyyenus pusuku:

npuoOpeTeHre HMHTEepeca W CTPEeMJICHHs OOyJalolIuXCsi K HAyYHOMY H3YYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYATbHBIX M TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TIPEJICTABICHHA O HAayYHOM METOJA€ TO3HaHWA © (OPMHPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBJICHHSIM;

(dopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yiIbTaTa U3y4YeHUsI OCHOB CTPOCHHUS
MaTepuu U PyHIaMEHTaJIbHBIX 3aKOHOB (DH3UKU;

(dopMupoBaHUE TPECTABICHUN O PO (PU3UKU JUTSI Pa3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEJCTaBICHUN O BO3MOXHBIX cdepax Oynymedl npodeccrnoHanbHON
JESTeLHOCTH, CBSI3aHHOW C (PU3UKOH, MOATOTOBKA K JalIbHEHIIIEMY 0OYYCHHUIO B 3TOM
HampaBJICHUH.

JlocTrkeHue 3TUX 1iesield MporpaMMBbl o (PU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCTieunBaETCs PEIICHUEM CIIeAYIONIMX 3a4a4:

nproOpeTeHne 3HAHWK O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKUX,
TETUTOBBIX, JICKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHH OINHCHIBAaTh W OOBICHATH (DHU3WYECKHE SBICHUS C
UCTIOJIH30BAaHUEM ITOJTYICHHBIX 3HAHU;

OCBOCHHE METOJIOB PEINCHHUsI MPOCTEUIINX pPacYETHBIX 3ajad C HCIOJIb30BAaHUEM
(GU3NIECKUX MOJIETICH, TBOPUYECKUX U MTPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHWH HaAOMIOIATh TPUPOAHBIC SIBICHUS ¥ BBITOTHATH OIIBITHI,
nabopaTopHbie pabOTHl UM IKCIIEPUMEHTAJIbHBIE HMCCIEIOBAHUS C HCIOJIb30BAHHEM
M3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE TPUEMOB pabOThHl ¢ MHMOpMaIell (PU3NIEeCKOro coaepKaHus, BKIIOYAs
uHOOPMAITMIO O COBPEMEHHBIX JAOCTHKEHUAX (U3UKU, aHAIU3 M KPUTHYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeccroHaTbLHOMN NeITEIbHOCTH, CBI3aHHBIMU C (PU3HKOH,
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX (PU3MUECKOU
HayKHU.

Ha u3yuenue ¢usuku (0a3oBbiii ypoBeHb) B 9 knacce — 102 yaca (3 yaca B
HEJIEJIO).



[Ipennaraemslii B mporpamMmMe 1o (pU3MKe MepedyeHb J1adOpaTOPHBIX padoT u
OIBITOB HOCUT PEKOMEHJATEIbHBIA XapakTep, YUUTENb JeJaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT W ONBITOB C YYETOM MHAMBUAYAJIbHBIX OCOOCHHOCTEU
oOy4Jaromuxcs, CIUCKa SKCHEPUMEHTAIbHBIX 3aJaHUM, NpPEIJaraéMblXx B pPaMKax
OCHOBHOT'O F'OCYapCTBEHHOIO YK3aMEHA 110 (PU3HKE.

COJIEP) KAHUE OBYUEHMUSI
9 KJIACC
Pa3nen 8. Mexannueckue siBJICHUA.

Mexannueckoe nBMkeHue. MarepuanbHass Touka. (Cucrema  OTCUérta.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JIBUKEHUA. PaBHOMEpPHOE MNPSMOJIUHEWHOE
nBUKeHHe. HepaBHOMepHOe mpsiMOJauHEHOe aBukeHue. CpeaHsis U MIHOBEHHas
CKOpOCTH TeJla IIPU HEPAaBHOMEPHOM JIBUYKECHUU.

VYckopenune. PaBHoyckopeHHOe TmpsiMosiMHEWHOe nBkeHue. (CBoOomHOE
nageHue. OnbiTel [anues.

PaBHOMepHOE ABWXEeHHE TO OKpyXHOCTU. [lepmon um yacrora oOpaleHwHs.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTENnbHOE YCKOPEHUE.

ITepsoiii 3akoH HeroTtona. Bropoiut 3akon Herotona. Tperui 3akoH HproTtoHa.
[TpuHUHMI CyNIEpIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CUiia TPEHHsI CKOJBXEHUS, CHUJia
TPEHMSI TIOKOS, TPYTHe BUIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
nafgeHud. JIpwkenue tuiaHeT Bokpyr Counnma. IlepBas kocMmuueckas CKOpPOCTb.
HesecoMocTs u neperpys3ku.

PaBHOBecne matepuanbHOM TOukH. AOcomOTHO TBEpHMOE Teno. PaBHOBecue
TBEPAOTO TEJNA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3Menenue umnynbca. Mmmynbc cunbl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanunueckasi pabota 1 MOIIHOCTb. PaboTa cuil TSKECTH, YIPYTOCTH, TPEHUSI.
CBsi3b aHeprun u paboTel. lloTeHmanbHas »>Heprus Teja, MOJHATOIO Haj
MMOBEPXHOCTBIO 3eMi. lloTeHnManpHast sHeprus cxxatoul npyxuHbl. KnHeTnueckas
sHeprus. TeopeMa O KHMHETMYECKOM SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUHU.



Jemoncmpayuu.

N

ANl

7.
8.
9.

HaGmroneHnre MeXaHMYEeCKOro IBMKEHHUS Tella OTHOCUTENIbHO pPa3HbIX Tell
OTCU€Ta.

CpaBHeHUE TMyTell M TPaeKTOPUM JBHXKEHHS OJHOTO M TOrO e Tela
OTHOCHUTEJBHO Pa3HbIX TEN OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
HccnenoBanrie npu3HaKOB PABHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue 1BH>XeHHs TeJla O OKPY>KHOCTH.

HaGmionenre MexaHMYECKUX SIBIICHUN, MPOUCXOSAUIUX B CHCTEME OTCuéra
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBHXKEHHUU OTHOCHUTEIBHO
KaOuHeTa QU3HKH.

3aBUCUMOCTb YCKOPEHUS TeJIa OT MAcChl Tejla U ICUCTBYIONIEH Ha HETO CUJIBL.
HaGmronenue paBeHCcTBa CHII ITPU B3aUMOJIEHCTBUN TE.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

10.Ilepenaua umnysibca Ipyv B3aUMOJIEUCTBUU TEN.

11.TIpeoOpa3zoBanust JHEPTUH MPU B3aUMOICHUCTBUH TEII.

12.CoxpaHeHue UMIyJibca MpU HEYIPYTroM B3aUMOJICHCTBUH.

13.Coxpanenue umMnysbca mpu abCOMOTHO YIIPYTroM B3aUMOIEHCTBUU.
14.HaGmroneHne peakTUBHOTO JIBHYKCHUSI.

15.CoxpaHeHue MeXaHU4ECKON YHEPTUH NTPU CBOOOIHOM IaI€HUM.
16.CoxpaHeHEe MEXaHUYECKOW HSHEpruM IMpHU ABMKEHUU Tejla MoJ JeicTBHEM

PYKHUHBIL.

Jlabopamopnuie padbomot u onvimeot.

KoncTpynpoBanue TpakTa [JIs pa3roHa | JaJdbHEHIIEro pPaBHOMEPHOTO
JBIDKCHUSI IIIAPUKA WUJTH TEJICKKHU.

OmnpeneneHue cpeTHe CKOPOCTH CKONMBKEHUS OpycKa WM ABMIKCHUSI IIapHKa
110 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHue YCKOPEHHUS Tella MpPU PaBHOYCKOPEHHOM JIBUKEHHHU IO
HAKJIOHHOM TNIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IMYTH OT BpPEMEHU IIPU PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumoressl: €Ciu IPH PaBHOYCKOPEHHOM JIBIDKCHUH 0€3 HadalbHOU
CKOPOCTHU TyTH OTHOCSTCS KakK PsJi HEYETHBIX YHCE, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHUJIBI HOPMAJIbHOTO
JIaBJICHMSI.

Omnpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



9. Omnpenenenuie pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM ABMKEHHM Tela IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

10.Onpenenenue pabOThl CUIIBI YIIPYTOCTH MPU MOIBEME I'Py3a ¢ UCTIOIb30BAHUEM
HEIMOJABM)KHOTO U MOABUKHOTO OJIOKOB.

11.M3ydyeHue 3akOHA COXPAHEHUS IHEPTUU.

Pa3znen 9. Mexanndeckue KoJe0aHUSA U BOJIHBI.

Konebarenbnoe nprxkenue. OCHOBHbIE XapaKTEPUCTUKU KOJEOAHWIt: Mepuon,
4acToTa, aMIUIATyda. MaremaTuyecKuii U NPYKUHHBIA MasTHUKU. [IpeBpainenue
SHEPTUU MPH KOJIeOATEIHLHOM JIBUKEHUU.

3aryxatomue konebanus. Beinyxaennbie konebanus. Pezonanc. Mexanudeckue
BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJIH. [IpoonbHbIE U MonepeuHbie BOMHBI. J[JiHa
BOJIHBI U CKOPOCThH €€ pacrnpocTpaHeHUs. MeXaHM4eCKHe BOJIHbI B TBEPJOM TEIE,
CeMCMHUYECKHUE BOJIHBI.

3Byk. ['pomkocTh 3Byka u BeicoTa TOHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

HaGmronenue koneGanuii Tel noj ASHCTBUEM CUJTBI TSDKECTU M CHITBI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.

HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIH).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYyCTHYECKHUMN pe30HAaHC.

A S

Jlabopamopnuie pabomot u onvimot.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOaHUN MAaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUO/Ia KOJIEOaHUN PYKUHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCMMOCTH MEpHO/Ia KOJeOaHUH MOBEIIEHHOTO K HUTH TPpy3a
OT JIJTMHBI HUTH.

4. VccnenoBaHue 3aBHCHMOCTH Tepuoja KoJieOaHUM MPYKMHHOTO MAasTHHUKA OT
Macchl Ipy3a.

5. TIpoBepka HE3aBUCHMOCTH MEPUOIa KOeOaHU rpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

6. OnbITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD IeproAa KOJeOaHUN NpyKUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

7. N3mepenue ycKOpeHus CBOOOJHOTO MaJICHHUS.

N =

Paznen 10. DiiekTpoMarHuTHOE 1MOJIe U 3JIEKTPOMATHUTHDIE BOJIHBI.



DIIEKTPOMAarHUTHOE ToJIe. DJIEKTPOMArHUTHBIE BOJIHBI. CgoiicTBa
ANEKTPOMAarHuTHbIX BOAH. Illkama »nekTpoMarHUTHBIX BOJH. Hcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DekTpoMaruuTHas npupoja ceera. CKopocTh cBeTa. BOTHOBBIE CBOCTBA CBETA.
Jemoncmpayuu.

1. CpoiicTBa 2IEKTPOMarHUTHHIX BOJIH.
2. BoJHOBBIE CBOICTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. U3ydyeHne CBONCTB JIIEKTPOMAarHUTHBIX BOJH C TOMOIIBI0 MOOHMIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJICHUA.

JlyueBas moznens cBeta. Mcrounuku ceta. [IpsimonuueiiHoe pacnpocTpaHeHHe
ceeta. 3atMenusi Connua u Jlynel. Otpaxenue cera. Ilmockoe 3epkano. 3akoH
OTpakKeHHsI CBETA.

HpeJIOMJIGHI/Ie cBeTa. 3aKoH IMpCIIOMJICHUA  CBCTA. [Tonnoe BHYTPCHHCC
OTPa’>XCHUC CBCTA. Hcnonp3o0BaHue NOJIHOTO BHYTPCHHCT'O OTPAXKCHHUA B OIITUUCCKHUX
CBCTOBOJAXx.

JIunza. Xon nydeit B tunze. Ontudeckas cucreMa (oToarnmaparta, MUKPOCKOTa U
Teneckomna. a3 kak ontuyeckas cucreMa. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenne Oemoro cBeta B crnektp. Omnbeitel  Hplorona. Crnokenue
CIEKTpaIbHBIX I[BETOB. Jluciepcus cBeTa.

JHemoncmpayuu.

[IpsAmMonHEHHOE pacIpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBOA.

Xop ny4elt B coOuparolieit JInH3e.

XO0JI Tyder B pacCEenBAIOLIEH JIMH3E.

[TonyueHnue n300pakeHU C TOMOILBIO JTUH3.

[Tpunuun neiictBus goTtoamnmnapara, MUKPOCKOIA U TEIECKOIA.

e i A -l ol



10.Mopnenp rnaza.
11.Pa3noxeHue 6e0ro cBera B CIEKTP.
12.TTomyyeHnue 6e10ro cBeTa MpU CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopnuie padomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jydya OT YIJia
najeHusl.

2. M3yueHue xapaKTepUCTUK U300paKeHUs MpeAMETa B INIOCKOM 3epKalie.

3. HUccnenoBanue 3aBUCMMOCTH YIUIa MPEJIOMJIEHUS CBETOBOrO Jiyda OT yrjia
najieHus Ha TPAHULE «BO31YX—CTEKIIO».

4. TlonyueHune N300pakeHUM C MOMOILBIO COOUPAIOUIEH JIMH3BI.

Onpenenenue (OKYCHOTO PACCTOSHUSA W ONTHUYECKOM CHIIbl coOuparouiei

JUH3BI.

OnbITHI IO Pa3NIOKEHHUIO OEJIOT0 CBETA B CIIEKT.

OnpIThl TIO BOCTPUATUIO I[BETA NPEIAMETOB IpPU HUX HAOIIONEHUH Yepe3

IIBETOBBIC (DHIIHTPHI.

9
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Pa3nen 12. KBaHTOBBIE ABJICHUA.

Omneitel Pezepdopna u mnanerapHas mojaenb atroma. Mopenb aTtoma bopa.
HcnyckaHue 1 MOTJIoIEeHne cBeta aroMoM. KBaHThI. JInHelHyaThle CIIEKTPHI.

PannoaktuBHOCTB. Anb(a, 6eTa- u ramma-u3inydeHusi. CTpoeHue aToOMHOTO s/Ipa.
Hyxnonnass monens aroMHoro siapa. M3oromsl. PagmoakTuBHBIE MpeBpalleHUs.
[lepuon mosypacmnana aTOMHBIX SIIED.

SnepHble peakiuu. 3aKOHbBI COXPAHEHHMs 3apsSJ0BOIO M MAacCOBOIO YHCEIN.
DHeprus CcBs3U aTOMHBIX sifiep. CBsi3b Macchl ¥ 3Hepruu. Peakuuu cuHTe3a U AeIeHus
anep. Ucrounuku sueprun ColHIa U 3BE3.

Snepnas »Hepreruka. JIeWCTBHS paJAUMOAKTUBHBIX HW3JYYECHHH Ha KHUBBIC
OpraHu3MBl.

Hemoncmpayuu.

CrexTpbl U31y4YEeHUS U TMOTJIOMICHUSI.

CnexTpsl pa3IMYHbIX Ta30B.

CnekTp BojOpoOa.

HaGmronenne TpekoB B kamepe Bumibscona.

PaGota cuérurka HOHN3UPYIOMINX U3TYICHUI.

Perucrpanusa uznmyyeHus: IpupOAHBIX MUHEPAIOB U IPOLYKTOB.

A

Jlabopamopnuie padbomot u onvimeot.



1. HaGmtoneHue CruloUIHbIX U JIMHENYAThIX CIIEKTPOB U3JTYYECHHS.

2. HccnenoBaHue TPEKOB: UBMEPEHHUE SIHEPTUU YACTULIBI 10 TOPMO3HOMY MY TH (110
dotorpadusm).

3. W3MepeHue paiMoaKTUBHOTO (OHA.

IHoBTOpHTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO-0000IAOIMI MOIYJIb MIPEAHA3HAYEH ISl CUCTEMAaTU3aluu U
000011IeHHs TPEAMETHOTO COACPKAHUS U OIbITA JEATEIbHOCTH, TPUOOPETEHHOTO MTPU
U3yYeHUH BCEro Kypca (u3uMku, a Takke g MOATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHy M0 (u3uKe JJIs 00ydyaromuXxcs, BBIOPABIIMX 3TOT
y4eOHBII npeaMer.

HpI/I HU3YUCHUU HNAHHOI'O MOAYJIA PCAIU3YIOTCA H CUCTCMATU3UPYIOTCA BHIBI
ACATCIIBHOCTU, Ha OCHOBC KOTOPBIX obecrieunBacTCs JOCTHKCHUC TIPCAMCTHBIX U
MCTAIIPCAMCTHBIX IIAHUPYCEMBIX PE3YIIBTATOB O6Y‘I€HI/I$I, (l)OpMI/IpyeTCSI
CCTCCTBCHHOHAY4YHaA rpaMOTHOCTb: OCBOCHHUC HAYYHBIX MCTOJOB HUCCIICAOBAHUA
SIBJICHUU npupoabl M TCXHUKHU, OBJIAACHUC YMCHHUAMU OOBSICHATH (1)H3H‘1€CKI/I€
ABJICHUA, IPUMCHAA ITIOJTYUCHHBIC 3HAHWA, pCIIATh 3ala4l, B TOM YHUCJIC KAYCCTBCHHLIC
N SKCIICPUMCHTAJIBHBIC.

HpI/IHHI/Il'II/IaJILHO ,HGHTGHBHOCTHBIﬁ XApaKTCp JAHHOTO pa3aciia pCain3yCTCAa 3a
CUET TOIro, 4TO O6y‘IaIOH_II/ICC5I BBIIIOJIHAROT 3alaHUsA, B KOTOPBIX UM IIPCAIAracTcsa:

Ha OCHOBC ITOJIYUYCHHBIX 3HAHUH PacCIio3HaBaTb 1 HAYYHO O00BACHATH (1)I/I3I/I‘I€CKI/I€
SIBJICHHS B Opr}KaIOIHGf;I npupoac u HOBCGI[HGBHOI;'I KHN3HU,

HCIIOJIb30BATh HAYYHBIC MCTOAbI HMCCIICOAOBAHUSA (I)I/ISH‘IeCKI/IX ﬂBHGHHﬁ, B TOM
YUCJIC OJIA ITPOBCPKHU THITIOTC3 U MMOJYUCHUSA TCOPCTHICCKHUX BBIBOJIOB,

OOBSCHATh Hay4YHbIE OCHOBBI HauOoiee BaXKHBIX JIOCTUKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HANpUMeEp, MPAKTUYECKOTO HCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHHUS BCEX HM3BECTHBIX BHJIOB
SHEPTHH.

IINIAHUPYEMBIE PE3VYJBbTATBI OCBOEHUSA ITPOIT'PAMMBLI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nkm Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS HANPABICHO HA
JOCTVIKCHHE JIMYHOCTHBIX, METaNpPeJIMETHBIX W TPEAMETHBIX 00pa3oBaTEIbHBIX
pPE3yIBTATOB.

B pesynbrare uzydeHus Gu3NKu Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS Y
oOyyaroiierocst 0yayT cpOpMHUpPOBaHbI CIEAYIONINE TUYHOCTHBIC PE3YJIbTAThI B YACTH:



1) naTpMOTHYECKOr0 BOCIIMTAHUSA:

— POSIBJICHUE HMHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
(u3nUeCcKOl HAyKu;

— LIEHHOCTHOE OTHOILLEHUE K TOCTHXKEHUSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

— FOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXJEHUU OOILECTBEHHO 3HAUYUMBIX U
ATUYECKUX TPOOJEM, CBSA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUM
buzuky;

— OCO3HAHMUE BAXKHOCTU MOPAIbHO-3THYECKUX IPUHLUIIOB B AESATEIBHOCTH YYEHOTO;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSTHE D3CTETUYECKUX KayecTB (U3MUecKkol Hayku: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

— OCO3HaHUE LEHHOCTH (U3MYECKOW HAYKM KaK MOIIHOIO MHCTPyMEHTa MO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaXKHENIIEH COCTABIISIOIIEN KYIbTYPbI;

— pa3BUTHE HAYYHOM JIIOOO3HATENBHOCTH, HWHTEpPEca K  HCCIAEAOBATENbCKON
NEATEIbHOCTH;

5) popmupoBaHusi KyJbTYPbI 310POBbSI M IMOLMOHAIBHOT0 0JIATONOIYYHS:

— OCO3HaHUE IIeHHOCTH  Oe3omacHoro obpa3a KU3HMU B  COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BAXKHOCTH MPaBUJI O0€30MaCHOTO MOBEJCHUSI Ha TPAHCIIOPTE,
Ha JIOpOrax, C ANEKTPUUECKUM U TEIJIOBBIM 000PYOBAHUEM B JOMAIIIHUX YCIOBHSIX;
— c(hopMUpPOBAHHOCTH HaBbIKa pedIIeKCUH, MPU3HAHKE CBOErO IMpaBa Ha OIIMOKY U
TaKOI0 K€ MpaBa y IPyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIMTAHMS

— aKTUBHOE Yy4YacTHE€ B pEIICHUM MpPaKTHUYECKUX 3a1ad (B paMKax CeMbH,
o0pa3oBaTeIbHON OpraHu3aIuy, TOpojaa, Kpas) TEXHOJIOTHYECKOWM M COLMAIbHOU
HAIPABJICHHOCTH, TPEOYIOMINX B TOM YHCIIE U (PU3NYECKUX 3HAHUMH;

— WHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPodecCuid, CBI3aHHBIX C (U3HKOM;

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

— OpUEHTalUsd Ha MpUMEHeHHe (HU3MYECKUX 3HAHUU JIJIS pelIeHHs 3aj1ad B 00acTu
OKPYXaWIIEH Cpenbl, I[UIAHUPOBAHMUS IOCTYNIKOB M OLEHKH HMX BO3MOXHBIX
MOCJICICTBUI JIJIs1 OKPY’KAIOLIEN CPEbI;

— OCO3HaHUE TI00ATFHOTO XapaKTepa HKOJIOTHIECKUX MPoOIeM U MyTel UX pelIeHus;
8) apanTanuu K U3MEHAIMMCS YCJIOBUAM COUMAIBHON U NPUPOIHOH Cpebl:

— MOTPEeOHOCTh BO B3aWMOJCHCTBUU MPU BBHIMOJHEHUU HCCICIOBAHUN U TPOEKTOB
duznueckor HAMPaBICHHOCTH, OTKPBHITOCTh OTBITY W 3HAHUSM JPYTHX;

— IOBBILIEHNE YPOBHS CBOE€U KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IEATEIBHOCTD;
— OTpeOHOCTH B (hOPMHUPOBAHUY HOBBIX 3HAHH, B TOM YHCIIe (POPMYITUPOBATH UJICH,
MOHSATHUS, TUIIOTE3bI O (PU3NYECKUX OOBEKTAX U SIBICHUSX;

— Ooco3HaHue JePUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEM B 001acTH
busuky;



— IJIAaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUIA;

— CTPEMIICHHE aHAJU3UPOBaTh M BBIBIATH B3aMMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCIOJIb30BaHUEM (PU3HUECKUX 3HAHUIA;

— OLICHKA CBOMX ACHUCTBUU C YYETOM BIIMSAHUA HAa OKPYXKAIOLIYIO CPEAY, BO3ZMOKHBIX
IJ1I00aJIbHBIX MOCEACTBUI.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynpTaTe ocBOEHUS MpOTrpaMMBbI 1o (HHU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus y oOywatomerocas OyayT  chOpMHUPOBaHBI MeTampeAMeTHbIEe
pe3yJbTaThl, BKIIOYAIONINE TO3HABaTENbHbIC YHUBEpCAIbHbIE y4eOHbIC IEWCTBUS,
KOMMYHUKAaTUBHBIE  yHHUBEpCANbHBIE  y4eOHBIE  JCWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUSI.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornuecKkue 1eicTBUA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKN O0OBEKTOB (SIBJICHUH);
yCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIIIHN, OCHOBAHWSI JJIs1 0000IICHHUS
Y CpaBHEHUS;

BBISIBIIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHSI B paCCMaTPUBACMBIX (aKTaX, JaHHBIX U
HaOJIOJICHYSIX, OTHOCSIIUXCS K (PU3UYCCKUM SIBJICHHSIM;

BBISIBIIATH NPUYHHHO-CIICACTBCHHBIC CBS3HM TPU WM3YYCHHU (PU3UYECKHUX SBICHUU U
IPOIIECCOB, [IENaTh BBIBOJABI C HCIIOJB30BAHUEM JCHYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUCHUH, BBIJIBUTATh THIIOTE3bI O B3aMMOCBSI3SIX (DU3HUECKUX BEIINYMH;
CaMOCTOSITEILHO BBIOMPATh CHOCOO pelieHus y4eOHOW (Qu3nuecKkod 3amadu
(cpaBHEHHE HECKOJIBKMX BAapUAHTOB pEHICHHS, BBIOOp HamOoJiee MOIXOISIIETO C
y4E€TOM CaMOCTOSATENBHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabCcKue 1eHCTBYUSA:

MCITIOJIb30BaTh BOMPOCHI KaK UCCIEAOBATEIbCKIUI HHCTPYMEHT TIO3HAHUS;

MPOBOJUTh IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY OTBIT, HECIOXHBIN
duznUecKuil SKCIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3UIECKOTO SBIICHUS;
OIICHWBATh HA MMPUMEHHUMOCTH M JIOCTOBEPHOCTh MH(POPMAIIHIO, TIOTYUYEHHYIO B XOJI€
WCCJICIOBAHUS WITA DKCIIEPUMEHTA;

CaMOCTOATEbHO  (QopMynmupoBaTh OOOOIIEHWST © BBHIBOABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAOIOACHMS, OTIBITA, HCCIICIOBAHUS;



MIPOTrHO3UPOBATH BO3MOKHOE JaJIbHENIIEE pa3BUTHE (PU3HUECKHUX IPOLIECCOB, a TAKKE
BBIIBUTATh MPEANOJI0KEHHUS 00 X PA3BUTHHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmanmeii:

MPUMEHATh pPa3IMYHbIE METOJIbl, MHCTPYMEHTBl M 3alpochl MpPU MOUCKE U OTOOpe
MH(pOpMAIMU WK JAHHBIX C YYETOM NPEI0KEHHON yueOHOM (pu3nuecKoi 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIMIO PA3TUUHBIX
BUJIOB ¥ ()OPM TPEACTABICHHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOPMY MpEeACTaBICHUS HHPOPMaLUU U
WUTIOCTPUPOBATh pellaeMble 3a7adyd HECIOXHBIMU CXEMaMH, JuarpaMMamu, WHOU
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B XOJI¢ OOCYXJCHHS y4eOHOTO Marepuana, pe3yJbTaTOB JIa0OPaTOPHBIX pabOT U
IIPOEKTOB 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMbI U BHICKA3bIBATh HJICH,
HaIlCJICHHBIC Ha PEIICHUE 3a/1aUd U TOJIJICp’KaHne OJ1arokeaTeIbHOCTH OOIICHHUS,
COIMOCTAaBJISATh CBOM CYXJIACHHS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JIMAJIOTa,
0OHapy’>KHUBaTh Pa3IMUUC U CXOJCTBO IMO3UIIHIH;

BBIP@YKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MMCBMEHHBIX TCKCTaX;

NyOJIMYHO TMPEACTABIATh  PE3YyJbTaThl  BBIIOJHEHHOTO (DH3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, HUCCIICIOBAHMS, TIPOCKTA);

IIOHMMATh W HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIWBHIYaIbHOW paOOTHI
IIPH PEIICHUN KOHKPETHOU (DH3UYECKOM TPOOIIEMBI;

NPUHUMATh IIEIH COBMECTHOW JIEATECIbHOCTH, OPraHW30BBIBATH JACHCTBUSA IO €€
JOCTIKECHUIO: PaCIpeICIATh POJIU, 00CYKIaTh MIPOLIECCHl U Pe3yIbTaThl COBMECTHOM
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

BBITIOJIHATh CBOKO YacTh pa0OTHI, JOCTHras KadyeCTBEHHOIO PE3yJIbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHHUPYS CBOU JACHCTBUS C IPYTMMH WICHAMU KOMaH/IbI,
OIICHMBATh KA4YeCTBO CBOCTO BKJIaja B OOMMHA TPOAYKT IO KPHUTCPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOJICHCTBHUS.

PerynsiTuBHbIe YHHBepcaibHbIEe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIIUAX, TPEOYIOMIMX JIJIsI PEIICHUS
bu3nUecKnX 3HAHUIA;

OPUEHTUPOBATHCS B PA3IMYHBIX TOJXO0/AaX MPUHATHSA PEIICHUN (MHIWBUIYAITHHOE,
MPUHATHE PEIIECHUS B TPYIIE, TPUHITHE PEIICHUN TPYITION);



CaMOCTOSITEJILHO COCTaBJISTh aJrOPUTM pelieHus (U3UYECKON 3aJaud WU IJ1aHa
UCCJENIOBAHUS C Y4ETOM MMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATh MpeajiaraeéMble BApHaHThI PEIICHUIH;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBbHbIH HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH M MpeJJiaraTh IaH €€ U3MEHEHNUS;

OOBSACHATh MPUYMHBI JOCTHXKEHUSA (HEJOCTHXKEHHUS) pPE3yJIbTaTOB JAESTENbHOCTH,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B I€SITEILHOCTD (B TOM YKCJIE B XOJ] BBIMOJHEHUS (PU3NUECKOTO
UCCJICIOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENICTB, M3MEHUBLIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OITMOOK, BO3HUKILIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTbH c€0s1 HA MECTO JPYroro 4ejJ0BEeKa B XOJ€E CIOpa WK AUCKYCCUU HA HAYYHYIO
TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

npu3HaBaTh CBOE NPaBO Ha OMMOKY MpU peuieHuH (PU3MYecKux 3anad WId B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE NIPABO JAPYTOro.

NPEAMETHBIE PE3YJIBTATHI

K koHIiy 00yuenust B 9 kjiacce npeamMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE JOHKHBI
oTpaxkaTh COPMHUPOBAHHOCTH Yy 00YHAIOITUXCSI YMEHUIA:

UCIIOJIB30BaTh TOHATHSA: CHUCTEMa OTCuéTa, MaTepuajbHas TOYKa, TPACKTOpHUSI,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO ABMKEHMUSI, Nepopmanus (ynpyras, IuiacTHIecKas ),
TPeHUE, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, HEBECOMOCTh M IEpPerpy3KH, ILCHTP
TSDKECTHU, aOCOIFOTHO TBEPAOE TENO, IEHTP TSHKECTH TBEPAOrO Tella, PaBHOBECHE,
MEXaHWYeCKHe KojeOaHus W  BOJHBI, 3BYK, HWH(PPa3ByK ©  YyJIbBTPa3BYK,
AJICKTPOMArHUTHBIC BOJIHBI, MK 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
TATbHO30PKOCTh, CIIEKTPHl HCITYCKaHWUS M TIOTJIONICHUs, aibda, Oera- W ramma-
W3JTy4YeHUS, U30TOMBI, Si/ICpPHAs YHEPreTHKA;

paznuyaTh SBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE NPSMOJUHEHHOE JBUXKCHUE,
PaBHOYCKOPEHHOE  MPSMOJMHEHHOE  JIBHOKCHHE, CBOOOJHOE  TaJeHHE  Tel,
paBHOMEpPHOE JIBUKEHHE TI0 OKPYKHOCTH, B3aMMOJICUCTBUE TEJ, PEAKTUBHOE
JBIDKCHHE, KOJIeOAaTeIbHOE JIBM)KCHHUE (3aTyXalolUe M BBIHYXKJICHHBIC KOJICOaHUs),
pEe30HaHC, BOJIHOBOE  JIBHJKEHHE, OTpaXKEHHUE 3BYKa, MPSMOJIMHEHHOE
pacnpocTpaHeHue, OTPaXKEHHE U MPEJIOMJICHHE CBETA, MOJHOE BHYTPEHHEE OTPAKCHUE
CBETa, pa3JioKeHUE O€JIoro CBeTa B CHEKTP M CIOXEHHE CIEKTPAJbHBIX I[BETOB,
JMCTIEPCUsl CBETAa, €CTECTBEHHAs PaJMOAKTHUBHOCTh, BO3HMKHOBEHUE JHMHEHMYATOTO
CIIEKTpa MU3Jy4YECHHUS) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3NUECKOE SBJICHNUE;



pacrio3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3NUECKUX SBJICHUI B OKpYyKaroieM Mupe (B
TOM unclie (U3NYECKUE SIBJICHUS B MPUPOJIC: MPUIUBBI U OTJIUBBI, IBUKEHUE TIAHET
ConHeyHOUl CHCTEMBbl, PEAKTUBHOE JBUXKEHUE >XUBBIX OPraHU3MOB, BOCHPUSITHE
3BYKOB JKHUBOTHBIMHU, 3€MJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IIyHAMH, 3XO0, IIBETA Te,
ONTUYECKHUE SIBJICHUSI B TPUPOJE, OHOJOTMYECKOe JICHCTBUE  BUIUMOTO,
yIbTPa(PUOJIETOBOTO U PEHTTEHOBCKOTO M3JyUYCHHM, €CTECTBEHHBIN pagu0aKTUBHBIM
¢boH, KOCMHUYECKHE Jy4d, PAJAMOAKTUBHOE U3JIYYCHUE MPUPOIHBIX MHUHEPAJOB,
NEeUCTBHE PaIMOAKTUBHBIX U3TyUYCHUM Ha OPTaHU3M YeJI0BEKa), IPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO 3a7jayy B yueOHYIO, BBIJICIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(u3NUECKUX SBJICHUN;

OMUCHIBATh U3YUYEHHBIE CBONCTBA Te U (PU3NUECKUE SBJICHUS, UCTIONB3Ysl (PU3NUecKue
BEJIMYUHBI (CPEIIHSISI U MTHOBEHHAsI CKOPOCTh TeJia MPU HEPABHOMEPHOM JIBUKEHUU,
YCKOpEHHUE, NepeMelleHne, MmyTh, YIioBas CKOPOCTh, CHUJIa TPEHUS, CUJa YIIPYTOCTH,
CWJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJIeHUs, BEC Tela, UMIYJbC TeJa, UMITYJIbC
CHJIbI, MEXaHUYECKas paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS SHEPTHUs TeJa, MOJHITOrO
HaJ[ TOBEPXHOCTHIO 36MJIH, TTIOTEHITMAIbHASI SHEPTUS CKATOU NIPY>KUHBI, KHHETHUECKas
SHEPrus, MOJHAs MEXaHW4YecKas SHEprus, NMEepuoJ] M YacToTa KoJieOaHWM, JIMHA
BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, MTOKA3aTeNlbh MPEIOMIICHUS
Cpenbl), MpU OMUCAHUU TPABUIBLHO TPAKTOBATh (M3UYECKUM CMBICT HCIOJb3yEeMBbIX
BEJWYUH, OOO3HAYCHUS W CAUHUII (PU3MYECKUX BEJIUYMH, HAXOIUTH (POPMYJIHI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEJMYMHY C JAPYTMMHU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepru30BaTh CBOMCTBA TeN, (PU3NUYECKUE SIBJICHUS U MPOIIECCH, UCIIOJIb3YSI 3aKOH
COXpaHEHHMs PHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLUII CYNEPIO3ULIUNA CHUJI,
OPUHUUIT OTHOCUTENbHOCTH ['anmies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs
UMITYyJIbCA, 3aKOHBl OTpPa)XXEHUs U TMPEJIOMJIEHUS CBETa, 3aKOHBl COXPaHEHUS
3apsiI0OBOTO U MAacCOBOTO YUCE MPU SAEPHBIX PEAKLIHIX, IIPU 3TOM JAaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €T0 MATEMATHYECKOE BhIPAKECHUE;

OOBSACHATHh (HU3MYECKUE TPOIECCHl W CBOMCTBA TENl, B TOM YHCJIE U B KOHTEKCTE
CUTyallull  NPAKTUKOOPUEHTHPOBAHHOIO  XapakKTepa:  BbIABIATH  NPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JJOTMYECKHUX IIaroB ¢ ONOpOi Ha 2—
3 W3yYEHHBIX CBOWCTBA (UUYECKUX SBICHUN, (PUINYECKUX 3aKOHOB HWIIU
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3ajaud (ONMHUpaAOIIMEcs Ha CUCTeMYy W3 2—3 ypaBHEHUN),
UCIIOJIb3YSI 3aKOHBI M (DOPMYIIBI, CBSI3bIBAIONIME (PU3MUYECKUE BETUYMHBI: HA OCHOBE
aHaJM3a yCJIOBHS 3a/1a4 3alIUChIBATh KPATKOE YCIOBHUE, BBISBIISTh HEOCTAIONINE WIIH
M30BITOYHBIC JTAHHBIC, BEIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOAUMBIE TSI PEIICHUS,
MPOBOJUTh pPAacu€Tbl U OLEHUBATh PEATMCTUYHOCTh IMOJIYYEHHOTO 3HAYEHUS
(br3UYECKON BEIMUNHEIL;

pacmo3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TPH TMOMOIMHU (U3UIECKUX
METOJIOB,  HUCIIOJIb3YySl  OINWCAHHE  MCCJIEAOBaHUA, BBIIEIATH  IMPOBEPIAEMOE



MPEINONIOKEHUE, OICHUBATh MPABUIBHOCTH TOPSAKA IMPOBEICHUS HCCICIOBaHUS,
JIeNaTh BBIBOJIbI, HHTEPIPETUPOBATE PE3yIbTaThl HAOIIOICHNU U OTIBITOB,;

MIPOBOIUTH OMBITHI IO HAOMIOACHUIO (PU3NUECKUX SBICHUN WM (PU3NUECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HproToHa, 3aK0OHA COXpaHEHHsI SHEPTUH, 3aBUCUMOCTD
neprojia KojieOaHui MPYKUHHOTO MAsITHHKA OT MacChl Tpy3a U )KECTKOCTU MPY>KHHBI
M HE3aBHUCHMOCTh OT AaMIUIMTYABl MalblIX  KojeOaHWH, MPSIMOJUHEHHOE
pacmpocTpaHeHHE CBETa, Pa3lIOKeHHE OeJoro CBeTa B CIEKTP, U3YUYCHHE CBOWCTB
M300paKeHus B IJIOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeaAMeTa B COOUparoIei
JIUH3E, HAOMIOJEHWE CIUIOIIHBIX W JIMHEHYaThIX  CHEKTPOB  M3IYUCHHS):
CaMOCTOSITEJILHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa 00O0pynoBaHWS,
OIHMCHIBATH XOJI OTBITA U €TI0 PE3YJIbTATHI, (POPMYITUPOBATH BHIBOIBI;

POBOJIUTH TPU HEOOXOJUMOCTH CEpPHUI0 TPSMBIX H3MEPEHUH, ONpEeNeNssi CpelHee
3HAYCHHE HW3MEPSEeMO BeIMUYMHBI ((POKYCHOE paCCTOSHHUE COOMpAIONICH JMH3BI),
000CHOBBIBAaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUO0PA);

NPOBOJIUTH MCCIIEAOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C MCIOJIB30BAHUEM
NPSIMBIX HM3MEPCHUH (3aBUCUMOCTh IMYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBW)KEHWM Oe3 HadaldbHOW CKOpPOCTH, Iepuoja KojeOaHWi MaTeMaTHIeCKOTro
MasTHUKA OT JUTMHBI HATH, 3aBUCUMOCTH YIJIa OTPKCHUS CBETAa OT YIJIa MaJICHUS U
yIJia MpeIOMIICHHS OT yTiia MaJACHHS): IJIAHUPOBATh UCCIICIOBAHUE, CAMOCTOSTEIIHHO
coOupaTh yCTaHOBKY, (UKCHPOBATh pE3yJabTaThl TMOJYyUYEHHOW 3aBUCHUMOCTH
(GU3NYEeCKNX BEIWYMH B BUC TaOIHIl U TpadUKOB, JeTIaTh BEIBOJBI 10 Pe3yJIbTaTaM
MCCIICJIOBAHNS;

NPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3MYECKHX BEIWYMH (CpEemHssi CKOPOCTh U
YCKOpEHHE TeJa MPH PAaBHOYCKOPEHHOM JBHKCHHUH, YCKOPEHHE CBOOOHOTO TaICHUS,
KECTKOCTh MPYKUHBI, KOODPHUIIMEHT TPEHUS CKOJBKEHUS, MEXaHW4Yeckass pabora u
MOIITHOCTh, YacTOTa W TMEpPHOJ]] KOJICOaHW MaTeMaTHYeCKOTO U TIPYKHHHOTO
MasiTHUKOB, ONTHYECKas CWIa COOWpPAMOIIEH JIMH3BI, pPaJHOaKTUBHBIA (DOH):
IUTAHUPOBATh M3MEPCHHS, COOMpaTh AKCIIEPHUMEHTAIBHYIO YCTAHOBKY W BBITIOJIHSTH
U3MEPCHHUS, CICIYS MPEII0KECHHOW MHCTPYKITUH, BEIYUCIIATH 3HAUCHUE BEIMIUHBI U
aHAJIM3UPOBATh IOJIYYCHHBIC pE3YNbTaThl C YYETOM 3aJaHHOH TOTPENTHOCTH
U3MEPEHU;

coOmoaTh TpaBWiIa TEXHUKH Oe30macHOCTH TMpu  padore ¢ JabopaTOPHBIM
000pyTI0BaHUEM;

pa3nuvaTh OCHOBHBIC MPU3HAKK H3YUYCHHBIX (DU3MUECKUX MOJENCH: MaTepuaabHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOYCHUHBIH MCTOYHUK CBETA, JIy4, TOHKAas JIMH3A,
TUIaHeTapHas MOJIENb aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO SIIPa;

XapaKTepru30BaTh TMPUHIUIBI JACHCTBUS W3YYCHHBIX NPUOOPOB W TEXHHUUYECKHUX
YCTPOKCTB C ONIOPOI HAa MX OMHUCAHMS (B TOM YHUCJIC: CIUAOMETP, TaTYHKHU TOTOKECHUS,
pacCTOSIHUSI W YCKOPEHHWs, pakeTa, »JXOJO0T, OYKH, TNepuckom, Qoroanmapar,
ONTUYECKUE CBETOBOJBI, CIIEKTPOCKOI, O3UMETp, Kamepa Bunbcona), mMcmonb3ys
3HaHWSI O CBOWCTBax (U3MYECKUX SBICHUA © HEOOXomuMmble (PU3NUECKUE
3aKOHOMEPHOCTH;



MCTIOJIb30BATh CXEMbI M CXEMaTUYHbBIE PUCYHKH M3YyYEHHBIX TEXHUIECKUX YCTPOICTB,
M3MEPUTEIBHBIX TPUOOPOB U TEXHOJOTMYECKHX MPOLIECCOB MPHU pEUIeHUH Y4eOHO-
MPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOCHUS U300pAKEHUN B MIIOCKOM
3epKajie U coOuparoiel JIuH3e;

NPUBOJIUTH NpPUMEPHl (HAXOAUTh HH(OpPMALMIO O TMpUMEpax) MPaKTUYECKOIO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUN B IOBCEJAHEBHOM >KM3HM IJs1 oOecreyeHus
0e30macHOCTH MpU OOpallleHHd C NpudopaMu U TEXHUYECKHMMH YCTpPOMCTBaMH,
COXpPAHEHHUS 3/I0pPOBbsi W COOJIIOJEHHUS HOPM DKOJIOTMYECKOTO TOBEJIECHUS B
OKPYKAIOIIEN CPEAE;

OCYHIECTBIISITh MOUCK UWH(popMmauu (usznyeckoro coaepxxkanuss B HHTepHere,
CaMOCTOATENIbHO (HOPMYIUPYS TOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNpEeeICHUS
JIOCTOBEPHOCTH TOJIy4YeHHOW HMHGPOPMAIIMM Ha OCHOBE HMEIOLIUXCS 3HaHUU U
JOTIOJIHUTENIBHBIX UCTOYHUKOB;

UCIIOJIb30BATh MPH BBIMOJHEHUHN YUEOHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATYPY
(¢u3MUecKoro cojep>KaHus, CIpPaBOYHbIE MaTepHalibl, pecypcbl ceTh VHTepHeT,
BJIaIeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOOpMAIUU M3
OJIHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHbBIC MMCbMEHHbBIC U YCTHBIE COOOIIEHUsI HA OCHOBE MH(pOpMaLIUU
U3 HECKOJBKHX HCTOYHHKOB (DU3UUECKOTO COACpKaHUs, MyOJUYHO MPECTaBIATh
PE3yNbTAThl MPOSKTHOMN MM UCCIEI0BATENbCKON IESITENbHOCTH, ITPU ATOM T'PaMOTHO
UCMOJIb30BaTh M3YyUEHHBIH MOHATUHMHBIN amnmapaT M3ydyaeMoro pasjena (pU3MKud u
COIPOBOX/IAaTh BBICTYIJICHUE MpPE3CHTAUEH C Y4ETOM OCOOCHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/n Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypcbl
Pazgea 1. Mexanuveckue siBJIeHUS
1 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6moteka [IOK
' OMHKCaHUs https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
1.2 B 20 1 3
3aUMOJICHCTBHC TCII https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1. 1
3 3aKOHbI COXpAHCHHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40 1 7
Pa3nen 2. Mexann4veckue K0Jie0aHUS U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITHECKHIE KOIEDANHA https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHnueckre BOJIHbBI. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Uroro no pazgeny 15 1 6
Pa3pnen 3. DileKTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
) 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6 2

Pa3nen 4. CBeToBbI€e SIBJEHUS




bubmuoreka [IOK

4.1 3aKOHBI PACIPOCTPAHEHUSI CBETA 6 2 hitps-//m.edsoo.ru/7f41ada6
bu6mmoreka [{OK
4.2 JIun3b1 ¥ onTHYECKKE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1 a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0’KeHUE OEJI0oTo CBETa B CIIEKTP 3 hitps://m.edsoo.ru/7f41ada6
Hroro no pazneny 15 7
Pazgea S. KBanToBbI€E sIBJICHUS
51 HcnyckaHnne u MorjionieHne cBeTa 4 1 bubmmoreka [{OK
' aToMOM https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
32 (TpocHHe aToMHOrO spa 6 I https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
>3 FlnepHsie peakiimn 7 ! https://m.edsoo.ru/7f41ad4a6
Hroro no pazneny 17 3
Pasnen 6. [loBTopuTEIbH0-00001IAK0 1M MOAYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
) Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoiabnbie | IlpakTHyeckue p
n/n Bcero u3ydenusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Mexanundeckoe aBuxenue. MarepuanbHas |
TOYKA
) Cucrema orcuera. OTHOCUTEITLHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO JBWKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MIPIMONTHMHEHHOE IBIKECHIE 1 bubmorexa LOK
p p https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npsiMOIuHENHHOE
4 nBrokeHue. CpenHsisi © MTHOBEHHaAs! 1
CKOpPOCTh
5 [IpssmonuHeliHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JBHO)KEHHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHNHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1
CKOpPOCTH
JlaboparopHas padora "OmnpeneneHue
7 CKO peHI/I}I: TCJ'I;) pu aBHopCKO €HHOM 1 1 Eubmiorexa OK
YCROP PP . YORop " https://m.edsoo.ru/ff0adb18
JIBMDKCHHUH 10 HAKJIOHHOM IIJIOCKOCTH
8 CobOoauoe nagenne ten. OneITel [Nannnes 1
PaBHOMEpHOEC ABMKEHHE IO OKPY>KHOCTH.
P Py . bubmuoreka [JOK
9 Ilepuon u yacrota obpamienus. JIuneitHas 1

" YrjioBas CKOpOCTH

https://m.edsoo.ru/ff0ael76




10

LleHTpOCTPEMUTENILHOE YCKOPEHUE

. bubnmoreka [JOK
11 [Iepsbiii 3ak0H HproToOHA. BekTOp CHitbl hitps://m.edsoo.ru/f0ac6 12
Bropoii 3akon HelotoHa. bubnuorexa [JOK
12 o
PaBHoOelicTBYrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperunii 3akon Hetotona. Cynepno3unus bubnuorexa [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Pemrenne 3a1a4 Ha TpUMEHEHUE 3aKOHOB bubnuorexa [JOK
HrroToHa https://m.edsoo.ru/ff0aebbc
bubmmoreka [IOK
15 Cra ynpyroctu. 3akow I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agad o teme «Cuia
YIPYTOCTHY
17 JlabopaTtopHnas pabota «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cia Tpetis https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUs» bubmmorera [JOK
s P https://m.edsoo.ru/ff0afa26
JlaGopaTtopHas pabora "OnpeneneHue bubnuorexa [JOK
20 "
ko3 duImenTa TpeHUS CKOIBKCHHS https://m.edsoo.ru/ff0af8be
71 Pemenue 3aga4 no teme "3aKoHbI bubmuoreka [JOK
Herorona. Cuna ynpyrocru. Cuina tpenus” https://m.edsoo.ru/ff0atb8e
Cuna TSKeCTU U 3aKOH BCEMUPHOTO
P bubmuorexka [JOK
22 TATOTEHUA. Y CKOpEHUE CBOOOIHOTO

naaCHusA

https://m.edsoo.ru/ff0af044




VYpoxk-koHpepenuus "JIBmKeHne et

23 BOKPYT I'PaBUTALIMOHHOI'O LIEHTPa
(Conneunas cucrema). ['anaktuxu"

24 Pemenne 3agau no reme "Cuna TsDKECTH U bubmmorexa [{OK
3aKOH BCEMHUPHOIO TArOTEeHUs" https://m.edsoo.ru/ff0af5{8
[IepBas kocMu4ecKast CKOPOCTb. bubnuorexa [JOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuasbHON TOUKHU.

2% AOcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuoreka [JOK
TBEPAOTO TeJA C 3aKPEMIIEHHONW OChIO https://m.edsoo.ru/ff0afe36
BpaleHus

27 MowmeHT cuisl. LleHTp TsKRecTH

’3 Pemenne 3agau o teme "MOMEHT CHIIBL. bu6moreka [IOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJILHON paboTe 1Mo

29 TEME "MexaHI/IquKcI:e ILBI/DKegHe bubmorexa LOK

N " ' https://m.edsoo.ru/ff0b0408
BsauMmonelicTBue Ten
KonTposbnas pabora no teme
30 "MGXI;HI/I‘ICCK(I))C JIBIDKCHHE Eubmrorexa HOK
. " ’ https://m.edsoo.ru/ff0b06ec
B3anmopeiictBue ten
Nmnynsce Tena. UMmynbe cuiibl. 3aK0H
31 coX zllHeHI/I}I HUMII JII)Za VYopyroe u bubmiorexa LHOK
P y o pyr https://m.edsoo.ru/ff0b07fa
HEYNPYroe B3auMOJICHCTBHE

3 Pemenue 3agau no reme "3akoH bubnuoreka [JOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHoe

IBUKEHHE B IIPUPOJIE U TEXHUKE"




bubmuoreka [JOK

34 Mexannueckasi paboTa 1 MOUTHOC
RAHITCCKAT PaboTa 1 MOTIHOCTD https://m.edsoo.ru/ff0b0a84
35 PaboTa cuibl TSDKECTH, CHITBI YIIPYTOCTH H bubnuorexa [JOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabota «Onpenernenue
36 pabOThI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBKEHUU TeJIa TI0 TOPU30HTAIBHOM
MMOBEPXHOCTH»
37 Cas13b sHepruu U padoTsl. [loTeHnanbpHas
SHEPTUst
33 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKOM SHEPrUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTHH B MEXaHHUKE
40 JlabopaTtopHas pabota «3ydyenne 3akoHa bubnuoreka [IOK
COXpPaHEHUs SHEPTUNY https://m.edsoo.ru/ffOb12fe
41 KonebarenpHoe ABMIKCHHE U €TO bubmuorexa [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
42 3aryxatomue KojieOaHus. BeiHyK1eHHbIE bubnuorexa [JOK
Kojebanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTuyecKuil U Npy>KUHHbBINA
MasiTHUKU
Ypok-uccienoBanue «3aBUCUMOCTh
44 r[é3 HoJa KOJ‘Iﬂe6aHI/II71 OT JKECTKOCTH bubmnorexa [JOK
PHOA https://m.edsoo.ru/ff0b197a
MPYKUHBI K MacChl TPy3a»
45 [IpeBpaiieHue 3HePrur MpU MEXaHUYECKUX

KOJIEOaHUAX




46

Jlaboparopnas pabota «Onpenenenue
94acTOTHI U IEpUOJIa KoJIeOaHui
IMPY>XUHHOI'O MasiTHUKA»

bu6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCUMOCTH NIepHoia KoJjieOaHui rpysa,
IMOABCIICHHOTO K HUTHU, OT MAaCChI I'py3a»

bubmmorexa [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BosHbI. CBOWCTBA
MEXaHMYECKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEpIOM Tene. CelicMUYecKne
BOJIHBI"

50

3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa

51

Ypoxk-uccnenosanue "Habmronenune
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

52

['poMKOCTB 3ByKa U BHICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypok-koHbepeHius "YnbTpa3ByK U
WH(]pa3BYK B MPUPOJIC U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka Kk KOHTPOJIBHON paboTe 1Mo
Teme "3aKOHbI COXpaHEHHUS.
Mexannyeckue Koye0aHus 1 BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTponsHas pabota o Teme "3aKoHbI
coxpaHeHus. MexaHudeckue KoJeOaHus u
BOJIHBI"

56

QHGKTpOMaFHI/ITHOC IOJIC.
QHCKTpOMaFHI/ITHHC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe




57

CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

VYpox-konpepenuus "llkana
QJICKTPOMArHUTHBIX BOJIH. Wcnonp3oBanne

bubmmoreka [IOK

58 N
DJIEKTPOMArHUTHBIX BOJIH JUISL COTOBOU https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccienosauue "3yueHne cBOCTB
59 3J'IpCKT OMAarHUTHBIX BOJ'IHy:)I IMOMOIIIBIO bubmorexa [IOK
P " https://m.edsoo.ru/ff0b2c6¢
MOOMIBHOTO TenedoHa
60 Pemrenue 3agau Ha onpeeeHNe YacTOThI
Y JUTUHBI AJIEKTPOMArHUTHOMN BOJIHBI
OJeKkTpoMarduTHas IIPUPOJIa CBETa.
61 Cko OI():TI) CBeTa Bomlzosme CBOMCTBA Bubmaotexa IIOK
P ' hitps://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku ceera. [Ipsamonnneiinoe
62 acopocTpaHeHne CBETa 3arMeHus bubmorexa LOK
pactipoctp ' https://m.edsoo.ru/fi0b3658
Counna u JIyHsl
3aKOH OTpaKEeHHUS CBETA. 3epKaJa.
63 PGHICHI/IGPSa,I[a‘I Ha I I/IMGHGI:{I/IG 3aKOHa bubmorexa LOK
p https:/m.edsoo.ru/ff0b38c4
OTPaKCHHUS CBETA
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTPEHHEE OTPAKEHUE CBETA.
65 I/IcnonbaoBz:Il;Ie HOJ‘IHOFIZ) BHYTPEHHETO Brbmioreka IJOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKEHHUS B ONITHYECKUX CBETOBOAX
JlaGopaTtopHnas padora "HcciaenoBanue
66 3aBUCHMOCTH YTJia IPeIOMIICHUS

CBETOBOTO JIy4a OT yIJla aJieHus Ha
rpaHuLe "Bo3yX-cTexsio""




Ypok-koHpepenmus "Vcnonb3oBanue

67 MOJIHOTO BHYTPEHHET'0 OTPaKeHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmorexa [{OK
68 JIuuzel. OnTHYecKast Cujia JIMH3BI hitps://m.edsoo.r/f0b3f2c
. bubmmorexa [{OK
69 [TocTpoenue nzobdpaxe 3a
TPOCHIE HSODPAICHII B JHBax https://m.edsoo.ru/ff0bd44a
JlabopaTtopHas pabota "Onpenenenue
70 ¢box EHOFE aC(I:TOSIHI/ISI u oll)ITJf/Iqecxoﬁ bubmmorera [JOK
Y P o " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI
7 Ypoxk-koupepenius "OnTuyeckue bubmuorexa [JOK
JIUH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontryeckas cucteMa. 3peHue bubmorera [JOK
-9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepentus "JledexTl 3peHusI.
Kaxk coxpanuts 3peHue"
Pa3noxxenue 6enoro cBeTa B CIIEKTP.
74 Omnertel HetoTona. Crnoxenune v bubmorexa [TOK
) https://m.edsoo.ru/ffOcOf4c
CHEKTpaJbHBIX 1[BETOB. [{ucnepcus ceera
JlaGopaTtopHnast padota "OIMBITHI 11O
75 Pa3IoKEHUIO OEJIOTO CBETa B CIEKTP U bubnuoreka [JOK
BOCHPUATHUIO LIBETA IPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0ICHUH Yepe3 IIBETOBbIE (HUIBTPHI"
VYpok-npaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: AucIiepcusi, UHTEpPEepeHIUs U
mudpakus”
77 OmnsiTel Pesepdopaa v mmanerapHast bubnunoreka [JOK

MOJCIIb aTOMa

https://m.edsoo.ru/ff0c12a8




78

[Tocrynatel bopa. Monens atoma bopa

I/ICHyCKaHI/Ie U NOTJIONICHHUE CBETAa aTOMOM.

bubmuoreka [JOK

7 KBanTel. JInHEHUaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

20 Ypok-npaktukym "HaOioieHue CieKTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUJIbI bubmmorexa [JOK

https://m.edsoo.ru/ff0c1672

22 Crtpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK
MOJIEJIb https://m.edsoo.ru/ffOc18ac

bubnuorexa [JOK

83 PanpnoaktuBHbIe nipeBpaienus. M30tomnsl hitps://m.c dsocI)_.Iru Jif0clald

34 Pemenue 3aga4d o treMe: "PagnoakTUBHEBIE bu6moreka [IOK
npespanieHus” https://m.edsoo.ru/ffOc1b4da

85 [Tepuon momypacnazna
Ypok-koH(pepenuus "PagnoakTuBHbIE

86 anyquH:{b Bpan/IIlpoz[e, MﬂennunHe, bubmorera [JOK
TexiKe" https://m.edsoo.ru/ff0c2126

27 SnepHbie peakunu. 3aKOHbI COXPaHECHUS bubnuorexa [JOK
3apsiI0BOTO U MacCOBOTI'0O YKCET https://m.edsoo.ru/ff0c1c58

23 DHeprus CBs3U aTOMHBIX sijep. CBs3b bubnnoreka [IOK
MAacChl ¥ SJHEPrUuu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakiuu cuHTE3a M IIETICHUS A€Ep. bubnuoreka [JOK
Uctounuku suepruu CotHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenius "SnepHas sHepreTuka.

91 JIeNCTBHS paJiOaKTUBHBIX U3Ty4YEHUN Ha

JKUBBIE OPraHU3MBbI"




[ToaroroBka K KOHTPOJIBHOU paboTe 1O
Teme "DIEeKTpPOMarHUTHOE TOJIE.

bu6mmoreka [IOK

92
DneKkTpoMarHuTHbIC BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHHs "
KoHnTposabHas pabora no teme
93 "DJIeKTpOMarHUTHOE TIOJIE.
DneKkTpoMarHuTHbIe BOJHBI. KBaHTOBBIE
siBJIeHHS "
[ToBTOpenue, o600meHue. JlaboparopHbie bubnuoreka [JOK
94 n L= "
paboTsl o Kypcy "B3aumoneiicTBue Ten https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 06006mIcHNE. Pemenne
95 acquII){Hx " Ka‘—IeCIfBeHHBIX 3a/1a4 1o TeMe bubmorera [JOK
? " A https://m.edsoo.ru/ff0c2572
TennoBsle nporeccsl
IToBTOpenue, o000mIcHNe. Pemrenne
P bu6mmoreka [IOK
96 pacueTHBIX U KaUeCTBEHHBIX 3a]1a4 110 TEME
" “n https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBbIX ABUTATEIICH
IToBTOpeHue, 060061IcHNE. Pemenne
97 aC‘leTl;){I)IX Y KQYE€CTBEHHBIX 33]1a4 110 TEME bubmorera [JOK
P > https:/m.edso0.ru/ff0c2b30
KII snexTpoycTaHOBOK
[ToBTOpenue, o606meHue. JlaboparopHsie bubnuorexa [JOK
98 n n
paboTsl o Kypcy "CBETOBBIC SIBJICHUS https://m.edsoo.ru/ff0c2c52
ITosTOpenue, 060061IcHNE. PaboTa ¢
99 TeKCTafm 1o TeMe "3aKoHbI COXpaHEHUsI B bubmorexa LIOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, 0606menue. Pabota c bubnunoreka [JOK
TekcTamu 1o Teme "Kosebanus u BoJIHBI" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, o6oOmenue. Padora c bu6nuoreka [IOK

TekcTaMu 1o teMe "CBeTOBBIE IBJIEHUS"

https://m.edsoo.ru/ff0c3044




[ToBTOpenue, o6obmenue. Padora c
102 TekcTamu 1o TeMe "KBaHToBas U sifiepHas
¢uznka"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» ®dusuka, 9 xinacce/ [epemmkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBa M.A.,

AxunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»
METOINYECKHUE MATEPHAJIbBI IJIAA YUYUTEJISA

1. PabGouas nporpamma. dusnka. 7 — 9knacchl: yaeOHO-METOUUECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-e uszz.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111ero oOpasoBanus. Pusnka. 7 — 9 kiaccel
(aBTOprI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PaGouyas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. Tlepeimkun A.B. ®usuka. 7 knacc. YueOHUK [T 00111e00pa30BaTeIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOTIpoCcOB 1 3aaa4 1o pusuke. 7-9 k. — M.: [Ipocsemnienue,
2010. —192c.

6. Kupuxk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHL. —5-
e m3gaume,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®uszuka. 7 knacc. Jlabopatopabie paboTsl. KOHTpOJIBHBIC 3a0aHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoapHO-u3MepuTenbHbie MaTepuaibl. usnka. 7 kinace/Coct. H.U. 3opun. — 2-¢
3., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaueOHo-mMeroauaeckoe nmocooue/ A.E. Mapon.- M.: [Ipoda,
2011.- 123c.:

KonTposnbHble 1 camocTosTenbHbIe padoTh Mo (usuke. 9 kinace: kK yueOHUKy A.B.
[Tepprmkuna, E.M. I'yrauk «®usuka 9 kinacey» / O.U. I'pomueBa. — M.: M3narenscTBO
«Dx3ameny, 2014.

Tectel o ¢pusuke. 9 kiace: k yueouuky A.B. Ilepeimkuna, E.M. I'ytHuK «Dusnka

9 kmace» / O.U. I'pomuieBa. — M.: U3natenbcTBO «OK3amen», 2010.

dusuka. 9 kimace. TemaTnyeckue TeCTOBBIE 3a0aHus I ToAroToBku K ' A. / aBT.- cocCT.:
M.B. boiinenko, O.H. Mupoukuna. — Spocnais: OOO «Axkanemus pa3Butus», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnuoreka L{OK https://m.edsoo.ru/ff0c2a22

1.bubnuoreka — Bc€ no npeamery «Pusnka». — Pexxum nocryna: http://www.proshkolu.ru
2. BugeoonsITel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas xomnekus nudpoBeIX 00pazoBaTeIbHBIX pecypcoB. — Pexxum nocryna:
http://school- collection.edu.ru

4. laTepecHble MaTepHalibl K ypoKaM (PU3MKH MO TEMaM; TECTHI [0 TEMaM; HaTJIsAHbIe
nocobus kK ypokam. — Pexxum ngoctyna: http://class-fizika.narod.ru

5. lludposbie oO6pazoBarenbHble pecypehl. — Pexum goctyna: http://www.openclass.ru

6. DneKkTpoHHBIEe YUeOHHUKH 10 pu3uke. — Pexxum nocryma: http:/www.fizika.ru
. Enunas xonnekius mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB.




http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN HEHTP UH(OPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHer ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 cenTs0ps» Matepuansl o ¢usuke. http://archive.lseptember.ru/fiz
11. Auumanuu usnueckux oobexToB. http://physics.nad.ru/

12. ’KuBas ¢usuka: odyuatonias nmporpamma. http://www.int-edu.ru/soft/fiz.html
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