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MNOACHUTEJbHAS 3AIINCKA
[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBJICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTesIbHOM
nporpammsl, npenctaBieHHbIX B @I'OC OO0, a Taxke ¢ yué€toMm ¢enepanbHO paboyeid mporpaMMel
BocnuTanus 1 KoHuenuu npenoaBanus yueOHoro npeamera « Ou3ukay.
Copepxanue mporpaMMbl 1Mo (U3UKE HAMPaBICHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYarOIIUXCsl ¥ OPraHU3aINI0 N3ydeHus (U3UKU Ha JIESITeILHOCTHON OCHOBE. B mporpamme
1o (hM3HMKe YyYUTHIBAIOTCS BO3MOKHOCTH y4eOHOro mpeamera B peanusamuu tpeboanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3ylibTaTaM OOy4eHHsI, a TAKKe MEXKIPEIMETHBIC CBS3H
€CTeCTBEHHOHAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs.
[IporpamMma o ¢u3MKe yCTaHABJIMBAET paclpe/ielieHne yueOHOro Marepuaia o rojaMm ooydenus (1o
KJlaccaMm), IpeiaraeT NpUMEPHYIO MOCIe10BaTENbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO HA JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U YyUETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.
[IporpaMmma mno ¢usuke paspaboTaHa ¢ LEIbI0 OKAa3aHUS METOJMYECKOM MOMOIIM YYMUTETIO B
co37aHUU paboyel MPorpaMMBbI 10 Y4eOHOMY IIPEIMETY.
®u3nKa ABISAETCS CUCTEMOOOPA3YIOIIMM Il €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEJAMETOB, MOCKOJIBKY
(bM3UYeCKre 3aKOHBI JIe)KAT B OCHOBE IMPOIECCOB U SIBIICHUM, U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMUEH
n ¢usznyeckoil reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KApTHHY MHpa, IPEIOCTABIISET
Haubojee scHble oOpa3lbl NMPUMEHEHUS HAy4YHOTO METOoJa MO3HaHMs, TO €CTh CIocoda MOJy4yeHHs
JIOCTOBEPHBIX 3HAHUI O MHpE.
Onna w3 TJIaBHBIX 3a7a4 (PU3NIECKOTO 0Opa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOWUT B
(hopMHUpPOBaHUH €CTECTBEHHOHAYYHOM IrpaMOTHOCTH M MHTEpEca K HayKe y 00y4daromuxcsl.
N3yuenue ¢pu3nku Ha 6a30BOM YpPOBHE IpENIOJIaraeT OBJIAJICHUE CIEIYIOIMUMUA KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® HayyHO OOBSICHSTH SIBIICHUS;
® OILIEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPNPETUPOBATH JAHHBIE M HCIIOJIb30BAaTh HAy4YHbIE JOKa3aTeNIbCTBA Ui IMOJyYeHUS
BBIBOJIOB.
enn w3yueHuss (HU3MKM Ha YpOBHE OCHOBHOTO oOmIero oOpa3zoBaHms ompeneiacHsl B KoHienuu
npenoaaBaHus yueOHoro npeamera «dusnka» B 00pa3zoBaTeabHbIX opranu3anusax Poccuiickoit denepannm,
peau3yIoUMX OCHOBHBIE 00IIe00pa3oBaTenbHble NPOrpaMMbl, YTBEpKIAEHHOW pemeHuem Komernu
MunucrtepctBa npocsernieHus: Poccutickoit @enepanuu (mpotokoi ot 3 aekadps 2019 r. Ne [1K4BH).
Hesun nzyyenus Gu3UKu:
e MpuOOpeTeHHE HHTEepeca M CTPEeMIICHUS OOYYaloIIMXCS K HaydHOMY H3YYCHHIO MPHUPOJBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

® pa3BUTHUE NPEJCTABICHUN O HAYYHOM METOJIe MO3HAHUA U (GOPMUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHUSI K OKPYKAIOIINM SIBJICHUSIM;

e (opmupoBaHHE HaAyYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa U3y4yeHHUsI OCHOB CTPOCHHSI MaTepUU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue MpeACTaBICHUI O poNU (PU3MKK AN Pa3BUTHUSL APYTUX ECTECTBEHHBIX HAayK,
TEXHHUKHU U TEXHOJIOTHUH;

e pa3BHUTHE NPEJCTABJICHUNH O BO3MOXHBIX cdepax Oynyiield nmpodecCHOHATbHOW AEITeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.
JlocTikeHre ATHUX LeNed mporpaMMbl MO (HU3MKE HAa YpOBHE OCHOBHOrO oOIIero oOpa3zoBaHHUs
o0ecreunBaeTcsl pelIeHueM CIeIyonX 3a1ay:
e npuoOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONHUCHIBATh U OOBACHATH (U3NYECKHUE SBJICHUS C MCIOJIb30BAaHUEM
MOJTy4YE€HHBIX 3HAHUM;

® OCBOEHHME METOJIOB PELICHHs MPOCTEUIIUX PACUETHBIX 3a/a4 C HCMOJIb30BAHHEM (U3MUECKUX
MoJenel, TBOPUYECKHUX U MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;

® pa3BHUTHE YMEHUI HAONIONATh MPUPOIHBIEC SBICHHUS U BBIMOIHITH OMbBITHI, JIA0OPATOPHBIE PaOOTHI
U SKCTIEPUMEHTAJIbHBIE UCCIIEI0OBAHUS C CIIOJIb30BaHUEM U3MEPUTENILHBIX TPHOOPOB;



e OCBOCHHE MPUEMOB Pa0OTHI ¢ HHPOPMAIUEH GUINIECKOTO COACPKAHUS, BKIIOYAst HHPOPMAITUIO O
COBPEMEHHBIX JIOCTH)KCHUSX (PU3UKH, aHATU3 U KPUTHIECKOE OIICHUBAaHUE WH(POPMAITUH;

® 3HAKOMCTBO co cdepamu NPOPECCHOHATHHON AEATEIHHOCTH, CBSI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (U3UUECKON HAYKH.

Ha myuenne ¢usuku (0a30BBI YPOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OTBOIUTCS
238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B He/eN0), B 8 Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce
— 102 yaca (3 yaca B HEJIEINIO).

[Ipemnaraembiii B mporpamMMe 1o (DUM3WKE NEpedYeHb JIA0OPATOPHBIX PAOOT M OIBITOB HOCHT
pPEKOMEHIATENbHBIA XapaKTep, YYUTENb JIENaeT BBHIOOP MPOBEACHUS JTaO0OPATOPHBIX PabOT M OMBITOB C
y4€TOM HMHAMBUAYAIHHBIX OCOOCHHOCTEH OOYYarolIUMXCs, CIHCKAa OKCIIEPUMEHTAIbHBIX 3aJIaHUM,
IpeiaraéMblX B paMKax OCHOBHOTO TOCYAapCTBEHHOIO 3K3aMeHa 10 (PU3HKeE.

COILEPKXAHUE OBYUYEHUA
9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHH.

Mexannueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHMYECKOTr0 JBM)KEHHA. PaBHOMEpHOE NMpSIMOJIMHENHOE ABWXKEHHE. HepaBHOMEpHOE MPSIMOJMHENHOE
nBkeHue. CpeHsis 1 MTHOBEHHAs CKOPOCTh TeJla TPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOoyckopeHHOE npsiMouHelHoe nBmkeHne. CBoOoiHoe nagenue. OnbITel [ anmies.

PaBHOMepHOE nBMXKEHWE TIO OKpyKHOCTU. [lepmon m wacrora oOpamieHus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMuTeabHOe YCKOPEHHE.

[lepeiii 3akoH Herorona. Btopoit 3akoH Herorona. Tpetuit 3akoH Hsrorona. IlpuHimmn
CYNEPIO3UINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUS, CUjla TPEHUS MOKOS, IPyTrue
BHJIBI TPCHHSL.

Cuna TsDKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe CBOOOIHOTO NajeHus. [IBuKeHue miaHer
Bokpyr CousHia. IlepBast kocMuueckas ckopocTb. HeBecOMOCTh U meperpy3Ku.

PaBHOBecne MarepuanbHOW TOukH. AOCONOTHO TBEpHOEe Teno. PaBHOBecme TBEpAOrO Tenma ¢
3aKpEIUIEHHOM 0ChIO BpaiieHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec Tena. M3menenune umiynbca. Mmiynbse cuibl. 3aKOH COXpaHEHUs UMMyJbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckass paboTa U MOIIHOCTh. PaboTa cun TshkecTd, ynpyroctd, TpeHusa. CBsi3b SHEPruu U
paboTtsl. [loTeHuuanbHas sHEprus Tena, MOAHITOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHIuanbHas 3Heprus
cxkatoil mpyxuHbl. Kunernueckas sHeprus. Teopema O KUHETHYECKOM SHEPrUU. 3aKOH COXPAHEHMS
MEXaHUYECKOM IHEPTUN.

Jemoncmpayuu.

1. HaGmoneHne MexaHU4YecKOTo JBMXKEHUS TeJla OTHOCUTENFHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTEeH M TPAaeKTOPHI ABMKEHHUS OJHOTO U TOTO K€ Tella OTHOCUTEIBHO Pa3HBIX Tell

OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIUHEHHOTO JBUKECHHUS.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBMYKCHHUS.

5. HabGnronenue nBuxKeHHs Teja M0 OKPY>KHOCTH.

6. HaOmronmeHue MexaHHUYECKUX SIBICHHUH, MPOUCXOIAMIMX B cucTeMe oTcuéra «Temexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIBKEHUHU OTHOCUTEIBHO KaOMHeTa (PU3UKH.

7. 3aBHUCHMOCTH YCKOPEHHS TeJIa OT MacChl TeJla U JEMCTBYIOIIEH Ha HETO CUITBL.

8. Habnronenue paBeHCTBA CHII IPU B3aUMOJCHCTBHU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBHXKEHUHU.

10. ITepenaya ummynbca MpU B3aUMOACHCTBUU TEJl.

11. TIpeoOpazoBaHus SHEPTUU TP B3AaUMOJICHCTBUU TEN.

12. CoxpaHnenue uMnysbca Mpu HEYIPYroM B3aUMOICHCTBHUH.

13. Coxpanenue uMmysbca npu abCOMIOTHO yIIPYrOM B3aUMOICHCTBUH.

14. HaGnroieHre peakTUBHOTO JBUKCHHSI.

15. CoxpaHeHnue MeXaHU4YEeCKOM SHEPTUU MPU CBOOOHOM TaICHUH.

16. CoxpaHeHne MeXaHUYECKOW SHEPTUU NPU ABMUKEHUH Tella O]l AeWCTBUEM MPYKUHBI.

Jlabopamopusie pabomot u onvimul.



1. KoucrpyupoBaHue TpakTa Il pa3roHa M JaJdbHEHIIEro paBHOMEPHOTO JBMXKCHHS IIapUKa WU
TEJIEKKHU.

2. OmpepneneHue cpemHedl CKOPOCTU CKOJBKEHHS OpyCKa WIIM JIBIDKEHUS IIapUKa MO0 HAKIOHHOUN
IIJIOCKOCTH.
Ormpezenenre yCKOpPEHUs Tejla MpU paBHOYCKOPEHHOM JBHKEHUHU M0 HAKJIOHHOU MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBMKECHUU 0€3 Ha4allbHOM
CKOPOCTH.
5. IlpoBepka rumoTe3bl: €CM MPU PABHOYCKOPEHHOM IBWKEHMHM 0€3 HAaYaJIbHOW CKOPOCTU MYyTH
OTHOCSITCS] KaK psiJi HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJJMHAKOBBHI.
UccnepoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO JAAaBJICHHUS.
Onpenenenne KodhUITUESHTA TPEHUS CKOJIBKCHHUSL.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM JBMIKEHHWU Teja MO TOPU30HTAIBHOU
TTOBEPXHOCTH.

10. Onpenenenrie pabOTHI CHUIIBI YIIPYTOCTH TIPH TOIBEME TPYy3a ¢ UCTIOJIB30BAHNEM HETIOBIKHOTO U

MTOJIBUYKHOTO OJIOKOB.

11. Vizydenue 3akOHA COXpAHEHUS SHEPTHH.

Paznen 9. Mexanuveckue KoJieOaHus U BOJIHBI.

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUI: MEPUOJ, YacTOTa, aMILIUTY/IA.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaltieHre sHepruu npu KouedaTeIbHOM JBUKEHUH.

3aryxatomue kosieOanus. BeiHykeHHbIe KoneOaHusi. Pesonanc. Mexannueckue BoJIHBL. CBOMCTBa
MEXaHUYECKUX BOJIH. [IpoosibHBIE U TIOTIEpeuHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpoCTpaHEHHUS.
MexaHndeckue BOJHBI B TBEPAOM TeENE, CEHCMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.
Ha6nronenue konebanuii Te Mo N1eCTBUEM CHITBI TSHKECTH M CHITBI YITPYT'OCTH.
Ha6nronenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Halnronenue BeIHYKIEHHBIX KOJIGOaHUHN U Pe30HAHCA.
Pacnipoctpanenue mpoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHIi pe30HaHC.
./Iaﬁopamopnbte pabomot u onvimol.
Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTH4ecKoro MasTHUKA.
Omnpenenenre 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MAasSTHHKA.
HccnenoBanue 3aBUCUMOCTH Niepuoa KojaeOaHU MOIBEIIEHHOTO K HUTH Ipy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NIepHoa KojeOaHui NPYy>KMHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka He3aBUCUMOCTH MepHo/ia KoJieOaHHii Irpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEPHOA KOJIEOaHHUH MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U >KECTKOCTH MPYKUHBIL.

7. VI3mepeHue ycKopeHusi CBOOOHOTO MaICHUS.

Paspnen 10. DiekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMarHUTHOE MoJie. DIEKTPOMarHUTHhIE BOJHBI. CBOMCTBA 3JEKTPOMarHuTHHIX BoJH. Illkana
AJIEKTPOMArHUTHBIX BOJIH. Mconbp30BaHue 31€KTPOMAarHUTHBIX BOJIH AJIsS COTOBOH CBSI3H.

DnekTpoMarHuTHas npupoja csera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 21EKTPOMArHUTHBIX BOJIH.

2. BounHOBBIE CBOIICTBa CBETA.

Jlabopamopuwvie pabomot u onvimol.

1. M3ydeHwue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIBFHOTO TeedoHa.

Pa3znen 11. CBeToBLI€E ABJICHNUS.

JlyueBas mopenb ceta. Mcrounuku cera. IIpsMonuHeliHOe pacnpoCTpaHEHUE CBETA. 3aTMEHUs
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaio. 3aKkoH OTpaKEHUs CBETA.

[Ipenomnenne cBera. 3akoH mpenomiieHus cBeta. [lonHoe BHYTpeHHEE OTpakKe€HUE CBeTa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJIAX.
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JIunza. Xox myueit B mma3ze. OnTudeckas cucreMa goroanmnapara, MUKPOCKOTA U Teleckomna. a3 kak

ONTHYECKas cUcTeMa. biIu30pyKocTh U JaIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crekTp. Ombitel HpioTona. CrokeHHE CHEKTpPaJbHBIX IIBETOB.

Jucnepcus csera.

Jemoncmpayuu.

[IpsamonuHeHOE pacpoOCTPaHEHNE CBETA.

OtpaxeHue cBeTa.

[Tony4yenue n300paskeHMl B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue cpera.

OnTuyeckuii CBETOBO/I.

Xon jtydeid B coOuparoiiei JIuH3e.

XoJ1 my4der B paCCEUBAIOILIEH JIMH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIBIO JINH3.

[Tpunnun neiictBus gporoanmnapara, MUKpPOCKOTA U TEJIECKOIA.

10 Monens riasa.

11. PaznosxeHue 6€0To CBETA B CIIEKTD.

12. TTomy4yenue 6enoro CBETa NpH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimel.

1. HUccnenoBanue 3aBUCHMOCTH yIila OTPa’K€HUsI CBETOBOTO JIy4a OT YIJla IaJIeHusl.

2. H3ydeHue xapakTepUCTHK H300paXeHUS IPEMETa B ITIOCKOM 3epKaie.

3. HccrenoBanue 3aBHCHMOCTH yIJia TPEIOMIICHHUS] CBETOBOTO Jyda OT yIJia TaJIeHHWsI Ha TPaHHIIC
«BO3LYX—CTEKIIO».

[Tonyuenue n306paxkeHui ¢ MOMOIIbIO COOMpArOIIEH JIMH3BI.

Omnpenenenne (OKYCHOTO PacCTOSTHUS M ONTHYECKON CHJIbI COOUpAIOIIei TUH3BI.

OnbITHI IO Pa3I0KEHUIO 0EJI0T0 CBETa B CHEKTP.

OnBITHI 10 BOCTIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIOIEHUU Yepe3 [IBETOBbIE (DUIIBTPHI.
Pa?.zle.u 12. KBaHTOBBIE SIBJICHHS.

OmneiTel Pe3epdopna u mianeraprast MmoJienb atoma. Mogens aroma bopa. Mcnyckanne u moriomieHue

CoNrWNE

No ok

cBeta aToMoM. KBaHThI. JInHEHYaThIE CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eTa- n raMma-m3nydeHusi. CtpoeHue aToMHoOro sijpa. HykimoHnHas Mojenb

dTOMHOTI'O A1pa. H3oTomEL. Pa,I[I/IoaKTI/IBHBIe IIpEBPALICHHA. HepI/IO,I[ nojrypacnaaa arToOMHBIX AJCP.

snep.

SInepHble peakiMy. 3aKOHbI COXPAHEHUS 3apsilOBOTO MU MAacCOBOIO YUCEN. DHEpPrusl CBSI3U aTOMHBIX
CB3b Macchl ¥ 9Hepruu. Peakuuu cunresa u nenenus siuep. Mcrounuku sueprun CosHua v 3BE31.
SnepHas sHepreTuka. JleficTBUS paAlOaKTUBHBIX U3IYy4E€HUHN HA XKUBbIE OPraHU3MBI.
Jemoncmpayuu.

CrexTpbl U3JIy4eHHs U TOTJIOLIEHMS.

CnexTpbl pa3IMyHbIX [a30B.

CnexTp Bojopo/a.

HaGnronenue TpexoB B kamepe BuibcoHa.

PaboTa cuérunka MOHU3UPYIOUINX U3Ty4EHUI.

Perucrpanus u3nydyeHus MpUPOIHBIX MUHEPAIOB U NMPOYKTOB.

JIaﬁopamopHue pabomot u onvimol.

1. HaOGnroneHue CIJIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITY4YEHHUS.

2. HccrnenoBaHue TPeKOB: H3MEPEHUE SHEPTUM YaCTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).

3. H3mepeHue paguoakTUBHOTO (OHa.

IToBTOpPHTENBLHO-00001IAOIINI MOTYIb.

[ToBTOpUTENBEHO-0000IAIONMIT  MOYAb TpeAHAa3HAYeH JUii CHCTeMaTH3alMd M 0000LieHus

ocogarwdE

MPEIMETHOTO COJIEP>KaHUS U OIBITA eI TeIbHOCTH, MPUOOPETEHHOTO NP U3YUYEHUH BCEro Kypca (Gpu3uku, a
TaKXke JUIsl TMOATOTOBKM K OCHOBHOMY TOCYAQpPCTBEHHOMY 3K3aMeHy IO (HU3uKe a8 0O0ydarouiuxcs,
BBIOpABILIUX ATOT YUeOHBIH MpeMeT.

HpI/I HU3YUYCHHUU JAHHOTO MOAYJIA PCAITU3YIOTCA U CUCTCMATHU3UPYIOTCA BUABI ACATCIBbHOCTHU, HA OCHOBC

KOTOPBIX oOecreunBacTCs AOCTHIKCHUC TIPECAMCTHBIX W MCTAIIPCAMCTHBIX IUIAHUPYEMBIX PE3YJIbTATOB
O6yquHﬂ, (I)OpMI/IpyCTC}I CCTCCTBCHHOHAY4YHAass rpaMOTHOCTL: OCBOCHUC HAYYHBLIX MCETOJ0OB HUCCICAOBAHUA



SABIICHUM TPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSMHU OOBACHATH (U3UYECKUE SIBICHHS, HPUMEHSISA

IIOJIyYEHHBIE 3HaHMsI, PEIIATh 33JJa4l, B TOM YHCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpyHIMOMATBHO JEATENBHOCTHBIA XapakTep NAaHHOIO pasjeia peanu3yercss 3a CYE€T TOro, 4ro
oOyyJaronuecst BHIIOJIHSIOT 3aJaHNs, B KOTOPBIX UM IIPeJIaraercs:
Ha OCHOBE IMOJYYECHHBIX 3HAaHUIM paclo3HaBaTh W HAYYHO OOBACHATH (PU3MYECKHE SIBICHUS B

OKpY’KaloLEl NPUPOJIEC U MOBCEAHEBHON KU3HU;

WCTIOJIb30BaTh HAYYHBIE METOJBI MUCCIEAOBAaHUS (PU3UUECKUX SBICHUH, B TOM YHUCIE JUIS TPOBEPKU

TUIOTE3 U NOJYyYEHUS] TEOPETUUECKUX BBHIBOJIOB;

OOBSICHATH HAy4YHBIE OCHOBBI HamOoJiee BaKHBIX JTOCTHIKCHHH COBPEMEHHBIX TEXHOJIOTH, Hampumep,
MIPAKTUYECKOI0 HCIIOJIb30BAHUS PA3IMYHBIX MCTOYHUKOB PHEPIMM HA OCHOBE 3aKOHA IPEBPAIICHUS U
COXPAaHEHHUS BCEX U3BECTHBIX BU/I0B SHEPIHH.
INVIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne ¢u3Mku Ha ypOBHE OCHOBHOIO OOIIero o0pa3oBaHUsl HANpaBiICHO Ha JIOCTHXKEHHE

JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIIbTATOB.

B pesynbpraTe nzyuenus (pu3MKu Ha ypoBHE OCHOBHOIO 0011ero oOpa3oBaHus y oOydatonierocst Oyayr
c(OpMHUPOBaHbI CIEAYIOLUIUE JINYHOCTHBIE PE3YIbTAThl B YACTHU:

e 1) naTpHOTHYeCKOr0 BOCTIMTAHUS:

[J mposiBJIeHHE UHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (pru3mueckoit HayKu;

[J IEeHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

] TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYXJACHHH OOILECTBEHHO 3HAUYMMBIX U 3THYECKHX MpoOiieM,

CBSI3aHHBIX C IPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

[ oco3HaHMe BaKHOCTH MOPATbHO-3THUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

e 3)3CcTeTHYeCcKOro BOCIIUTAHMSI:

e [J BOCHpHUATHE ICTETUYECKUX KAYECTB (PU3MUECKON HAyKu: €€ rapMOHMYHOI'O MOCTPOEHHUs, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

e [J oco3HaHME LEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO MHCTPYMEHTA IO3HaHWUsS MHpA, OCHOBBI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

e [J pa3BuTHE Hay4HOMH JIF0OOO3HATEIILHOCTH, UHTEPECa K UCCIIE0BATENIbCKOM IeATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI 1 IMOIMOHAJILHOI0 0JI1ATr0NOJy U

e [J oco3HaHMEe LEHHOCTH Oe30macHOro obOpa3a >XU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BaXXHOCTH MPaBHJI O€30I1aCHOT0 MOBEJICHHSI Ha TPAHCIIOPTE, Ha 10pOrax, ¢ MEKTPUYECKUM U TEIIOBBIM
000pyZIOBaHUEM B JIOMAIIHUX YCIOBHSIX;

e [J chopMHpPOBAaHHOCTb HaBbIKa pedeKcuy, NPU3HAHNE CBOETO MpaBa Ha OUIMOKY M TAKOTro )K€ IpaBa y
JPYyroro 4ejaoBeKa;

e 6) TPyI0BOIr0 BOCIIUTAHUA:

e [] aKkTMBHOE Yy4YacTHe B pEIIEHUM NPAKTUUYECKUX 3a7ay (B paMKax ceMbH, 0Opa30BaTEJIbHOM
OpraHu3aluM, ropoja, Kpas) TEXHOJIOTHYECKON M COLManbHOM HANpaBIE€HHOCTH, TPEOYIOIUX B TOM
qucie U GU3NYECKUX 3HAHUMH;

e [J uHTepec K MPaKTUYECKOMY U3Y4EHHIO Npodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:

e [J opueHTalMs Ha NMpUMEHEHHE (U3MUECKUX 3HAHUN JUIs pelieHHs 3a7ad B 00JacTH OKpyXKarolien
Cpelbl, IUTAHUPOBAHMSI IOCTYIIKOB M OLIEHKHM MX BO3MOYKHBIX IIOCIIEACTBUN JUIsl OKpYXKAIOIIEH CpENbl;

e [J oco3HaHue r1100aTBHOTO XapaKTepa 3KOJIOTHUECKUX MpoOIeM U MyTel UX pelieHus;

e 8) apanTanuy K U3MEHSAIOIUMCS YCJIOBHAM COLMATbHON U PUPOIXHOI Cpeabl:

e [J moTpeGHOCTh BO B3aMMOJEHCTBMM IIPH BBIIOJIHEHUH HCCIEIOBAaHUNA W MPOEKTOB (pr3HuecKoil
HaIPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JIPYTHX;

e [] NOBBILIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO EATENBHOCTB;

e [J moTpeOHOCTh B (OPMHPOBAHUU HOBBIX 3HAHWW, B TOM 4YHcCIe (OPMYIUPOBATH HJAEH, MOHATHA,
TUIOTE3bI O PU3NYECKUX 0OBEKTaX U SIBJICHUIX;



e [J oco3Hanue neUIUTOB COOCTBEHHBIX 3HAHUHI U KOMIIETEHTHOCTEH B 00JacTH (DU3UKH;
e [J myaHMpOBaHHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUMH;
e [J cTpemJIeHHE aHAJIM3UPOBATH W BBIABIATH B3aMMOCBSI3M IPHPOJIBI, OOIIECTBA U YKOHOMHKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEeM (DPU3UYECKUX 3HAHUM;
e [J omeHKa CBOMX JEHCTBHI C y4ETOM BIUSHHS HAa OKPYXAIOIIYIO CPEIy, BO3MOXKHBIX TJIOOATbHBIX
IIOCJIEACTBU M.
METAINIPEAMETHBIE PE3YJIBTATHI
B pesynprare ocBoeHusi mporpaMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS Y
oOyyaromerocsi OyayT chopMUpOBaHBl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINAE MMO3HABATEIHHBIC
yYHUBEpCaJbHble y4yeOHblE JEHCTBUSA, KOMMYHUKATUBHbIE YHUBEpCAJbHblE yueOHbIE JAEHCTBUS,
peryisaTUBHbIE YHUBEPCAJIbHBIE YUeOHbIE ICHCTBUS.
Ilo3naBaTenbHBIC yHHBepPcaibHbIe YueOHbIe JeliCTBUSA
Ba3oBble 1ornyeckue geiicTBus:

® BBISABIIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SBICHUI);

® YCTAaHaBIMBATh CYIIECTBEHHbIH MPU3HAK KIAacCU(PUKAIMK, OCHOBaHHA s 0000IIeHUs U
CpaBHEHUS,

® BBIABIATH 3aKOHOMEPHOCTH U TPOTHBOpPEYMs B paccMaTpuBaeMbIX (QakTax, JaHHBIX U
HaOJIOICHUSX, OTHOCALIUXCS K (PU3NUECKUM SIBIIEHUSIM;

® BBIABIATH NMPUUMHHO-CIICJACTBEHHbIE CBSI3U NPU M3YYEHUU (U3NYECKUX SIBJICHHI U IMPOIIECCOB,
JieNiaTh BBIBOJBI C UCIIOJIB30BAHMEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIJIIOUEHHH, BbIIBUTaTh
TUIOTE3bI O B3aUMOCBA3SIX (PU3HMUECKUX BEJINYMH;

® CaMOCTOATEIbHO BBIOMpATh CHocoO pemieHus YydeOHOM ¢u3nyeckoil 3amayn (CpaBHEHUE
HECKOJIbKUX BAapUaHTOB pellleHHus, BbIOOp Hambosiee MOAXOJALIEr0 ¢ Y4ETOM CaMOCTOSITENIBHO
BBIJICTIEHHBIX KPUTEPHEB).

ba3soBble nccienoBarejbcKue 1eHCTBUA:

®  HCIIOJIB30BAaTh BOIIPOCHI KAK MCCIEA0BATEIbCKUI HHCTPYMEHT NIO3HAHUS;

® I[POBOJUTH [0 CAMOCTOSITEIBHO COCTaBJIEHHOMY IIJIaHy OIBIT, HECIOXHBIM (pu3nueckuii
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHUE (PU3UUECKOTO SIBICHUS;

® OIICHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POpPMALMIO, IOJIYYEHHYIO B XOJ€
HCCIIEIOBAHUS WU KCIICPUMEHTA;

® CaMOCTOATENBbHO (OpMYyIHpoBaTh OOOOLICHMS W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;

® [IPOrHO3UPOBATh BO3MOXKHOE JalibHEMIIee pa3BUTHE (PU3MUECKUX ITPOLIECCOB, a TAKXKE BbIIBUIATh
IPENOJI0KEHN 00 UX PA3BUTUU B HOBBIX YCIOBHAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

® [IPUMEHATHh Pa3lUYHbIE METOJbl, HHCTPYMEHTHI M 3alpoChl MU MOUCKE U 0TOOpe MH(pOpMaLUU
WIN JJAHHBIX C YY4ETOM MPEeATIOKEHHON yueOHOH pu3nueckoii 3a1aum;

® AHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMALUIO PA3IUYHBIX BHUJIOB U
¢dbopM npencTaBiIeHus;

® CaMOCTOATENBbHO  BbIOMpaTh  ONTUMAIbHYIO  (GOpMy  MpeiacTaBieHUs  MHQOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJjaudl HECTOXKHBIMH CXeMaMU, AUarpaMMaMy, HHOU rpaduKoi U ux
KOMOUWHALIMAMU.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUSA:

e B XxoJe OOCYKIECHHs y4yeOHOTO MarepHuaia, pe3ylbTaTOB JIAOOPATOPHBIX pabOT M MPOEKTOB
3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMO TeMbl M BBICKA3blBaTh WJEH, HALlEJIEHHbIE Ha
peleHue 3a1auu 1 nojjep kanue 01aroxenaTeIbHOCTH OOIIEeHUS;

® COMNOCTaBIATh CBOM CYXKJEHHS C CYXIECHUSIMH JpPYTUX Y4YaCTHHUKOB JMajiora, oOHapyXHBaTb
pa3auyune U CXOACTBO MO3ULINI;

® BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

e nyOJMYHO TPEJICTABIATh PE3YyIbTAaThl BBINOJHEHHOTO (DU3NYECKOTO OMbITa (IKCIEPUMEHTA,
UCCIIEIOBAHUS, IIPOEKTA);



MMOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW ¥ WHAMBUIYaTbHOW PaOOTHI IPH PEIICHUH
KOHKPETHOW (PU3NYECKOM MPOoOIeMBbI;

NPUHUMATh 11 COBMECTHOM JAEATEIIbHOCTH, OPraHMU30BBIBATH JEHCTBHS MO €€ IOCTHKCHHIO:
pacmpeenaTh PO, 00CYXIaTh MPOILECCHl U Pe3yIbTaThl COBMECTHOUM pabOThI, 00001IaTh MHEHUS
HECKOJIBKHUX JIIOACH;

BBIIIOJIHATH CBOIO YacTh pabOThl, JOCTUTasi KAUECTBEHHOTO PE3y/bTaTa I10 CBOEMY HAIIPABJICHUIO U
KOOPJUHUPYSI CBOH JCHCTBUS C IPYTUMHU WICHAMU KOMaHIbI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOMMHA NPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBHO
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranu3anus:

BBISIBJIATE TPOOJEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYalMsX, TPeOyOmUX s peHIeHUs
(bu3nyecKux 3HaHMI;

OpUEHTHPOBATHCSA B PA3IUYHBIX MOAXO0JAX HPUHATHUS pelIeHUH (MHAUBUAYAJIbHOE, MPHUHSITHE
pelIeHus B IpyIIe, IPUHITHE PELLIEHUI TPyNoil);

CaMOCTOSITEJIBHO COCTaBIIATh aITOPUTM pelIeHUs (PU3NUECKON 3a7auu UM IUIaHa UCCIIEeI0BAaHUS C
y4€TOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe laraeMble
BAPUAHTHI PEIICHUN;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pEIlIeHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/JIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U MpeJyiaraTh IiaH e€ U3MEeHEeHMUS,

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEIOCTHIKEHUS) pe3yJbTaTOB JAEATEIbHOCTH, JaBaTh OLEHKY
MIPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4HCI€ B XOJ BBIIOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJINM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHMBIIUXCS CUTYaIHH,
YCTQHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEH;

OLIEHUBAaTh COOTBETCTBUE PE3yJbTaTa LN U YCIOBHIM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4ejoBeka B XOJ€ CHOpa WM AUCKYCCUM Ha HAay4dHYIO TEMY,
[IOHUMaTh MOTHUBBI, HAMEPEHHS U JIOTUKY JPYroro;

IIPU3HABATH CBOE IPAaBO Ha OUIMOKY MpHU pelleHUH (U3UYECKUX 3a/]ad WIN B YTBEPXKICHHUSIX Ha
Hay4HbI€ TEMbl U TaKOE K€ MPaBo APYyroro.

MNPEIMETHBIE PE3YJIBTATbBI
K konmy oGyueHuss B 9 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0A30BOM YpPOBHE JOJKHBI OTPaXKaThb
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

UCII0JIb30BaTh MOHATHUSA: CUCTeMa OTCYETa, MaTepuanbHas TOYKa, TPAEKTOPHS, OTHOCUTEILHOCTD
MEXaHUYECKOTO JIBUKCHHUS, nedopmanus (ympyras, lacTUyecKas), TpeHue,
LHEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M TMEPEerpy3KH, LIEHTP TKECTH, aOCOIIOTHO
TBEPAOE TEJO, UEHTP THKECTH TBEPIAOTO Tella, paBHOBECHE, MEXaHWYECKHe KOJeOaHUs U BOJIHBI,
3BYK, UH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh U JAIBHO30PKOCTh, CHEKTPHI MCIyCKaHWs W TOTJOUIeHUs, anbda, Oeta- u
raMma-Hu3JIydeHus, U30TOIbI, S/IepHas SHEPTeTHKA;

paznuyath  siBI€HUs ~ (paBHOMEpPHOE U HEpPaBHOMEpPHOE  MPSMOJIMHEHHOE  JBUKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABMKEHUE, CBOOOTHOE Ma/IeHUe TeJl, PABHOMEPHOE JIBIKEHUE
M0 OKPY)XHOCTH, B3aUMOJICHCTBUE Te€J, pPEaKTUBHOE JBIDKEHHE, KOJeOaTelbHOE [BUKCHHE
(3aTyxaromue U BBIHYXKICHHbIE KOJIEOaHUs), pE30HAHC, BOJHOBOE JIBIKEHHE, OTPaKEHHE 3BYKA,
NPSIMOJIMHENHOE PacHpoCTpaHEHUE, OTPAKEHHWE M TPEJIOMIIEHHE CBETa, IOJHOE BHYTPEHHEE
OTpa)X€HHE CBETa, Pa3NO’KeHUE OEIOTO CBETa B CHEKTP M CII0KEHHE CIEKTPalbHBIX I[BETOB,
JUCIIEPCUS] CBETA, €CTECTBEHHAs pPaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa
W3ITyYeHUs) 10 OMUCAHHWIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrmo3HaBaTh MPOSIBIEHNE U3YUYEHHBIX (PU3UUYECKUX SBICHUN B OKPYXKAIOIIEM MUpPE (B TOM YHUCIE
(dbuznueckue SBICHUS B NPUPOJIE: MPWIUBHI U OTIIMBHI, ABMKEeHUE MaHeT CONHEYHOU CUCTEMBI,
PEaKTUBHOE JIBUYKEHUE JKMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB XKMUBOTHBIMH, 3€MJIETPSICEHUE,



celicMUYecKre BOJHBI, IlyHaAMH, X0, [[BETa TeJl, ONTHYECKUE SBICHHUS B IPUPOE, OMOJIOTHUECKOe
JEWCTBUE BUIAMMOTO, YIbTPAa(UOJIETOBOTO M PEHTTEHOBCKOTO W3JIYYEHHUH, €CTECTBEHHBIH
pPaMOaKTUBHBIN ()OH, KOCMUYECKHE JIy4d, PAJTUOAKTUBHOE HM3IIyUYE€HUE MPHUPOJIHBIX MUHEPAJIOB,
JNCUCTBUEC pAJMOAKTUBHBIX W3JIYYCHUH HA OpPraHW3M 4YeJIOBEKa), MPH 3TOM MEPEBOIUTH
MPAaKTUYECKYIO 337auy B y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (U3MUECKUX
SIBJICHUI;

OTIMCHIBATh M3yYCHHBIC CBOMCTBA TEN U (PU3UYCCKHUE SBIICHUS, UCIIOJB3YS (PU3NICCKUE BEITMIMHBI
(cpemHsii W MUHOBEHHAs CKOpPOCTh Tejia TPU HEPABHOMEPHOM JBW)KCHHH, YCKOPCHHE,
nepeMeIIeHue, MmyTh, YIIoBask CKOPOCTh, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOJTHOTO TaJICHHs, BEC Tela, HMITYJbC TeJa, HWMITYIbC CHIIBI, MEXaHWYecKas paboTa Hu
MOIITHOCTh, IOTEHIMATbHASL SHEPTHS Tela, TOJHITOTO HaJl IOBEPXHOCTHIO 3€MJIH, MTOTEHIIHAIbHAS
SHEPrusl CKATOW MPYXUHBI, KHHETUYCCKAs] SHEPTHS, IMOJIHAS MEXaHWYEeCKas dHEPTHs, MEPHOI H
9gacToTa KoJjeOaHHid, [UIMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTelb
MIPEIIOMIICHUST CPEIbl), TP ONMCAHUU MPABWIIBHO TPAKTOBATh (PU3UUYCCKUN CMBICI HCITOJIb3yeMbIX
BEITUYHMH, 0003HAYCHHSI M CIUHUIIBI (PU3MUSCKUX BEIMYUH, HAXOJIUTH (OPMYJIBI, CBSI3BIBAIOIINC
JaHHYIO (U3HYECKYI0 BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOHWTH TpauKH H3yICHHBIX
3aBUCHMOCTEH (PU3NICCKUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA T, PU3MUECKUE SBJICHUS U TPOIIECCHI, UCTIOIB3YS 3aKOH COXPaHEHHS
SHEPTUHW, 3aKOH BCEMHUPHOTO  TATOTCHHS, TPUHIUI  CYICPIO3WIUH  CHJI, PHHIIMII
OTHOCHTENBbHOCTH ["anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS MMITYJIbCA, 3aKOHBI OTPAKCHUS
W TIPEJIOMJICHHSI CBETa, 3aKOHBI COXPAaHEHWS 3apsJ0BOTO M MAacCOBOTO YHCEN MPH SICPHBIX
peakmmsx, TIpH OSTOM JaBaTh CIOBECHYIO (OPMYTHUPOBKY 3aKOHa U 3alHChIBATh  €ro
MaTeMaTHYEeCKOE BHIPAKCHNE;

OOBSICHATH (PU3MUYECKHE TPOIECCHl W CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYalHi
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISAT NPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE M3 2—3 JIOTHYECKUX IIaroB ¢ OMOpoi Ha 2—3 WM3Y4YCHHBIX CBOWCTBA (PH3MUECKUX
SIBJICHUH, (PU3HUUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/1a4 (OTUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCIIONIB3YS 3aKOHBI U
dbopMynbl, cBsA3bIBatOIIME (U3WYECKUE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJaud
3aMMChIBaTh KPATKOE YCJIOBHE, BBISBISTH HEAOCTAIONIME WM HM30BITOUHBIE JaHHbBIE, BHIOMPATH
3aKOHBI M (OpMYJbl, HEOOXOOUMBIE [UId pElIeHUs, IPOBOAUTH pacu€Thl U OLICHUBATH
PEATUCTUYHOCTD TOJYYCHHOTO 3HaYeHUS GU3NYECKOM BETUUHHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPHIE MOKHO PEHIUTh IPH [OMOIIM (PUINYECKUX METOJIOB,
UCIIOJIb3YSl OINMCAaHWE UCCIEAOBaHMs, BBIACTATh IPOBEpsIieMOE MPEINOJIOKEHUE, OLECHUBATh
MPaBWJIBHOCTh TOPSAJKA MPOBEICHUS HCCIEIOBAHMS, JIeNaTh BBIBOJbI, HHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOICHUH U OIBITOB;

MPOBOJUTH OMBITBI MO HAOMIOACHUIO (U3NYECKUX SBICHUN WU (PUINYECKHMX CBOMCTB Te
(u3yyeHne BTOpOTrO 3aKkoHa HBIOTOHA, 3aKOHA COXpPAaHEHUS SHEPTUH, 3aBHUCUMOCTH IepHoja
KoJieOaHU MPYKUHHOTO MAasSTHUKA OT MaccChl Tpy3a M MKECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIUTYIbl MajblX KoJIeOaHWM, MPSMOJMHEHHOE pacIpOCTpaHEHHE CBETa, pas3ioxkeHHe Oernoro
CBETa B CIIEKTP, U3Y4YE€HHE CBOMCTB M300pa)KEHUS B IJIOCKOM 3€pKajle U CBOWCTB M300pakeHUS
npenMeTra B coOuparolieil JuH3e, HaOMI0IeHe CIUIOIIHBIX U JTMHEHYaThIX CIIEKTPOB H3IY4EHHUs):
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOUHOTO Habopa 00OpYHAOBaHMSI, OMHUCHIBATH XOJI
OTIBITa M €T0 Pe3ybTaThl, GOPMYIHUPOBATH BHIBOJBI;

MPOBOJNUTH MPH HEOOXOMUMOCTH CEpPHI0 MPSIMBIX H3MEPEHH, Ompeiensis CpeaHee 3HAuYeHUE
u3MepsieMoil BenmuuMHbI ((DOKYyCHOE pacCTOsHHE cOOMparolieil TUH3bI), 00OOCHOBBIBATH BHIOOD
crnioco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

MPOBOJNUTh HCCIEAOBAHUE 3aBHUCHUMOCTEH (M3MYECKUX BEIUYUH C HUCIHOIB30BAHUEM TMPSIMBIX
M3MepeHull (3aBUCUMOCTh MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM IBMKEHHMU 0e3 HadaabHOM
CKOPOCTH, MepHojia KoieOaH! MaTeMaTHYecKOoro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJia
OTpaXKeHHsI CBeTa OT yria MajJeHUs W yIriia MPelOMIICHHS] OT yIyia TaJCHHUs): IUIAHUPOBAThH
HCCIIeIOBAaHUE, CAMOCTOSATENHHO cOOMpaTh YCTaHOBKY, (DUKCHpPOBATH PE3ylbTAaThl MONY4EHHOM



3aBHCUMOCTH (PU3MYECKHUX BEJIMYUH B BHJIE TaOIUIl U rpaduKOB, JeIaTh BBIBOJBI [0 PE3yJbTaTaM
UCCIIEJOBAHMUS,;

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHs (U3NUECKUX BEIMUYUH (CpPEeIHsSsl CKOPOCTh M YCKOpEHHE Telna
IpU PAaBHOYCKOPEHHOM JBWXCHHH, YCKOPEHHE CBOOOIHOIO MaAeHus, KECTKOCTb IPYKHUHBI,
KOA(QQUIMEHT TPEHUS CKOJBKEHHS, MEXaHW4ecKas pabdoTa M MOIIHOCTh, YacTOTa M TEPHOJ
KoJIe0aHUH MaTEeMaTUYeCKOTO U MPY)KMHHOTO MasTHUKOB, ONITHYECKasl CHJIa COOMPAIOIIEH JTUH3HI,
panMoaKTUBHBIA ()OH): TUIAHUPOBATh M3MEPEHUs, COOMpATh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPEHUs, CIIEAyS MPEAI0KEHHON UHCTPYKIIUH, BBIYMCIATh 3HAUCHHE BEITUYHUHBI U
aHAJM3UPOBATH MOJYYCHHBIC PE3YIBTATHI C YIETOM 3aIaHHOM MOTPEITHOCTH U3MEPEHHIA;
COOIIOIaTh MpaBHJIa TEXHUKN OE30MACHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
pa3nuyaTth OCHOBHBIC MPHU3HAKM W3YYCHHBIX (U3NYECKUX MOJENeH: MaTrephajbHas TOYKa,
a0COIOTHO TBEPIOE TEJIO, TOUEUHBIH NCTOYHMK CBETA, JIy4, TOHKAs JIMH3A, TUIAaHETapHas MO JIelb
aToMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S/1pa;

XapaKTepU30BaTh TMPUHIMIEI JIEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTOpO HAa WX OmUcaHus (B TOM YHCIE: CIHUAOMETp, MATYUKH IIOJIOKEHUS, PACCTOSHHUSA W
YCKOpPEHHS, pakKeTa, »JXOJOT, OYKH, NepucKor, (oToamnmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, J03UMETp, KaMepa BuIIbCOHA), HWCIONB3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX
SIBIICHUN U HEO0X0AUMBbIE PU3NYECKHE 3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl MW CXEMaTHYHbIE PHCYHKH W3YYCHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPHUTETBHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MPU PEHICHUH YIeOHO-TIPAKTUIECKUX
3a7a4, ONTHYECKHE CXEMBI JUII MOCTPOEHHS M300pakeHHH B IUIOCKOM 3€pKajie W coOmparomeit
JIMH3E;

MPUBOANUTH TPUMEPH (HAXOAWUTh WHPOPMAIHMIO O TPUMEpax) MPAKTHYECKOTO HCIIOIB30BAHHUS
(bu3NYeCcKUX 3HaHUH B MOBCETHEBHOM JKMU3HU ISl 0OecrieueHus 0e301MacHOCTH MpH 00paieHnu ¢
npubopaMi M TEXHHYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 310pOBbS M COONIOJCHUS HOPM
HKOJIOTMYECKOTO MOBEACHHS B OKPY)KaIOIIeH cpene;

OCYIIECTBIIATh MOUCK HMH(pOpPMAIK (HU3MYECKOTo coaepkaHus B MHTepHETe, caMOCTOSTEIbHO
(bopMynHpys TMOMCKOBBIA 3alpoC, HAXOAWTh IMYTH ONPEACICHHS IOCTOBEPHOCTH IOIYyYEHHOU
MH(OPMAIMY Ha OCHOBE MMEIOIIUXCS 3HAHUH U JIONOJHNUTEIBHBIX HCTOYHNUKOB;

UCITIONIB30BAaTh TPU  BBINOJIHEHWHM YyYEOHBIX 3aJaHUN HAyYHO-TIOMYISIPDHYIO JIUTEPATypy
(HU3MUECKOTO COJEep)KaHMsI, CIIPAaBOYHBIE MAaTEepHajbl, PEecypchl ceTh VIHTepHeT, BiIaJeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs HMHPOPMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIC INHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(popManuu wu3
HECKOJIBKUX HMCTOYHHMKOB (DU3UYECKOTO COJCp)KaHUs, IyOIMYHO MPEACTaBIATh PE3yIbTaThl
NPOCKTHOW WJIM HCCIEAOBATEIbCKOM JEATENFHOCTH, IPH 3TOM TI'PAMOTHO HCIIOJIb30BATh
M3y4YCHHBI MOHATHHHBINA anmapaTr U3y4aeMoro paszena (U3MKU U CONMPOBOXKIATh BBICTYIICHHUE
npe3eHTanuen ¢ yaéToM 0COOEHHOCTEH ayuTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM (uudposbIe)
Ne n/m e —— Beero KO;TpOJIbHBIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest
Pazjnen 1. Mexanuveckue siBJeHUSA
11 MexaHn4ecKoe JBMKEHHE U CTIOCOOBI €T0 10 1 bu6mmoreka [IOK
' OITMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
12 Baanmoperictene Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3aKOHbI COXpAHEHHA 10 3 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznea 2. MexaHnveckue KoJjieOaHUsI M BOJIHbI
bu6moreka [IOK
2.1 Mexannyeckue KoJieOaHus 7 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
2.2 MexaHu4ecKkne BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJiE U 6 2 bubnuoreka [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Utoro no pazueny 6
Pa3znen 4. CBeToBbI€E IBJICHUSA
bubmuoreka [{OK
4.1 3aKOHBI pacCIpOCTPaHEHUS CBETA 6 2 https://m.eds0o.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ oNITHYECKHE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 PaznoxeHue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Pa3nen 5. KBanTOoBLIE SIBJEHUSA
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51 Hcnyckanue v NorioneHrue CBeTa aroMoM 4 1 bubmaorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK

52 CTpoerne aToMHoro snpa 6 . https://m.edscﬂ).ru/7f41a4a6
bubnuorexa [JOK

5.3 SInepHbie peakiuu 7 1 1 https://m.edsc])_g.ru/7f41a4a6

Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpeHue u 06001IeHNE CONEepHKAHUS 9 9 bubnuoreka [IOK
Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
MNOYPOYHOE IINTIAHUPOBAHHUE
9 KVIACC
No Kosn4yecTBo 4acoB Jara JIeKTPOHHBbIE HU(PPOBbIE
w/n Tema ypoka Beero Kontpoabnsie | IlpakTuueckue — oOpa3zoBaTejbHbIE
padoThbI padoThI pecypchl
1 Mexanuyeckoe IBUKeHue. MaTtepuaabHas 1
TOYKA
2 Cucrema orcuetra. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE PSIMOIMHEWHOE IBIKEHUE 1 BH6H_HOTeKa LIOK

https://m.edsoo.ru/ff0ad19a

4 HepaBHoMepHOE NpsIMOJIMHEWHOE ABUKEHUE. 1

CpenHsst © MTHOBEHHAsI CKOPOCTh
5 [IpssMOIMHENHOE PABHOYCKOPEHHOE 1 bubnuorexa [IOK
JIBMDKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
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CKopocCTb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO ABIMKEHUS. [ paduk
CKOPOCTH
7| Joxoperins rent npa pasmoycroperon Bubmorera LIOK
JIBMDKEHUH 110 HAKJIOHHOM IIOCKOCTH" https://m.eds00.ru/ff0adb18
8 CBoOoiHOoe manenue te. OneiTel [ anwies
o | Tepon nacrors oopamtenmn, Tancian ubmorera LIOK
JITI0BAT CKOPOCTIH https://m.edsoo.ru/ff0ael76
10 I{eHTpOCTpeMHUTEITHFHOE YCKOPEHHE
11 [TepBriit 3akoH HetoTOHA. BEkTOp CHith Eggg?/(;:zzz&?ﬁ/ma%ﬂ
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHozelcTBYOMIIAsK cHITa https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon Herotona. Cyneprno3unusi Cui BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHOB bu6mmoreka [IOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka [IOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsg).ru/fanecaZ
16 Pemenue 3aay no teme «Cujia ynpyroctu
17 JlabopaTtopHas pabota «OnpeneneHue bubnuoreka [JOK
YKECTKOCTH IIPY)KUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cua Tpenins https://m.edscl)lo.ru/fanf738
19 Pemenue 3agau no teme «Cuia TpeHUs» BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTopnas pabota "OnpeneneHue bubnuoreka [IOK
K02 pUIMEeHTa TPEHHS CKOTIbKeHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amgau no teme "3akoHbl HproTOHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
22 Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnmoreka [JOK

TATOTCHUA. yCKOpeHI/Ie CBO60,Z[HOFO naaCHUA

https://m.edsoo.ru/ff0af044
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Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT

23 rpaBuTaluoHHOTO 1eHTpa (ConHeuHas
cucrema). ['anaktuxu"

24 Pemenne 3agau no teme "Cuna TsDKECTH U bub6mmoreka [{OK
3aKOH BCEMHPHOTO TSroTeHus" https://m.edsoo.ru/ff0af5f8

o5 [TepBast kocMu4ecKasi CKOPOCTb. bub6mmoreka [{OK
HeBecoMocCTh U meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuasbHON TOUKHU.

26 AbcomotHo TBEpAOE Teno. PaBHOBecHe bubnnorexa [JOK
TBEPJIOTO Tea C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
PaBHOBecue MaTepuabHON TOUKHU.

27 AoGcomroTHO TBEpIOE Teno. PaBHOBecHe
TBEPJIOTO TeJa C 3aKPEIIEHHOI OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn

o8 Pemenne 3agau o teme "MOMEHT CHIIBL. bu6moreka [IOK
Lenrp TsoxecTr” https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

29 "ngaHquCKoe I[BE)KCHI/IG. b bubmmorexa HOK

o " https://m.edsoo.ru/ff0b0408
BsauMmonelicTBue Ten
KontponbHas padoTa o Teme
30 "MeXIE)lHI/I‘ICCK(I))C JIBHDKCHUC. bubmorexa LIOK
N " https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten
HWmmynsc Tena. UMnynbse cuiabl. 3aK0oH
31 COszllHeHI/I}I I/IMHyJ'II)Za. Yupyroe u bubmorexa LIOK
N https://m.edsoo.ru/ffOb07fa
HEYIPYyroe B3auMoICHCTBHE

32 Pemenue 3agau no teme "3akoH COXpaHEHUS bu6mmoreka [JOK
umysbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepeHius "PeakTHBHOE IBHKCHHE
B IIPUPOJE U TEXHUKE"

bu6mmoreka [JOK

34 Mexannyeckasi paboTa U MOIITHOCTb https://m.edsoo.ru/ffob0ag4

35 PaboTa cuibl TSDKECTH, CUIIBl YIPYTOCTH U bubnuoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JIabopatopHas pabota «Onpenenenue
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paboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
JBAYKEHHUHU TeJla 110 TOPU30HTAIIBHON
ITIOBEPXHOCTH»

Cs13b sHepruu U padoTsl. [loTeHnanpHas

37
SHEprust
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KUHETHYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «3ydyenne 3akoHa bubnuorexa [JOK
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bu6mmoreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue koyiebanus. BeiHyk1eHHbIE bubmuorexa [JOK
kosiebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuii 1 Ipy>KUHHBIN MasiTHUKH
K-U BaHU BHCHMOCTb ITepHU
44 35;6631:;;65; }KaeCTic()fTaI/I n;ym?;{bl I/Iel\lf)la((:)él; bubmorera [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaleHue 3Heprun Npyu MEXaHUYECKUX
KoJieOaHusAX
| g T ORI e B LOK
https://m.edsoo.ru/ffOblaec
MasTHUKa»
| ot s ey e B LOK
’ https://m.edsoo.ru/ff0b197a
MO/IBEIIEHHOTO K HUTHU, OT MaccChl Tpy3a»
| o o Gt B LOK
' https://m.edsoo.ru/ffob21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHu4eCKre BOTHBI
B TBEpIOM Teine. CelicMuyeckue BOJIHbI"
50 3Byk. PacnipocTpanenue u oTpaxkeHue 3ByKa
51 Ypok-uccienoBanue "Habmonenue

3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"



https://m.edsoo.ru/ff0b0c32
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I'poMKOCTB 3ByKa M BBICOTA TOHA.

52 AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHmus "YIbTpa3ByK u bubnmoreka [JOK
UH(pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEME
o4 "3ai[<0H1)1 COXpaHeHI/II)H. Mexalfnqecxne bubmmorexa LHOK
. https://m.edsoo.ru/ff0b25f0
KOJICOAHUS U BOJIHBI
KoHnTpomasHas padora o Teme "3aKoHbI
55 coxpaHeHus. MexaHn4ecKue KoaeOanus u
BOJIHBI"
56 DNeKTpOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIeKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ff0b2abe
S7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH
VYpok-konpepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. Mcnosb3oBaHue bubnuorexa [JOK
AIIEKTPOMATHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBa3n"
Ypok-uccnenopanue "M3yueHue CBONCTB
59 3J1peI<Tp0Mar1I{II/ITHLIX BOJ'IHy: IIOMOIIIBI0 Bubmaorexa LIOK
N https://m.edsoo.ru/ff0b2c6¢c
MOOMIBHOTO Tenedona
60 Pemenue 3amay Ha ONIPE/IENCHUE HaCTOTEI 1
JUIMHBI 3JIEKTPOMArHUTHON BOJIHBI
61 DJIEKTpOMarHuTHas IpUpoJia CBETA. bubnuorexa [JOK
CkopocTh cBeTa. BotHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hctounuku ceta. [IpsamonnHeitnoe
62 pacrnpocTpaHeHue CBgTa. 3armenus ConHua u bubmorexa HOK
https://m.edsoo.ru/ffob3658
JlyHbl
3aKkoH oTpaxkeHHs cBeTa. 3epkaina. Pemenue
63 3a/a4 Ha l;)'IpI/IMeHeHI/Ie 3a1<01§a OTPaKECHUS bubmorexa HOK
https://m.edsoo.ru/ff0b38c4
CBeTa
64 [Ipenomienue cBeta. 3aKOH MPETOMICHHUS bubnuoreka [JOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA. Bubnuotexa LOK
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO

OTPAKCHUS B ONITUICCKUX CBCTOBOJAAX

https://m.edsoo.ru/ff0b3c5¢c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Jlaboparopuas pabota "HccrnenoBanue
3aBUCHMOCTH YIJIa MPEIOMIICHUS CBETOBOTO

66 Jy4a OT yIJia NaJIeH!s Ha FpaHuLe "BO31yX-
cTexno""
Ypok-koHpepernus "Vcnons3oBaHue
67 MOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBSI3b"
bub6mmoreka [{OK
68 JIun3el. OnTHYeCKast CHjia JIMH3BI https://m.eds0o.ru/ffob3f2c
69 [TocTpoenue n300pakeHUH B TMH3AX bubmmorexa [TOK
https://m.edsoo.ru/ff0b444a
TOpHast Ta "On HH
70 gii;gioig paacE:(?;Hjm (12 oll)giletﬁeecxo; CHUTBI bubmorexa LIOK
g " https://m.edsoo.ru/ff0b4206
coOMparoIe JTNH3bI
el VYpoxk-koudepennus "OnTuueckue JINH30BHIC bubmuorexa [JOK
npuboper” https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorera [TOK
' https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepennus "Jledekxto 3penus. Kak
COXpPaHUTH 3peHue"
| Fmmmems Seoro e s creny, O BuGorra LOK
‘ ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlabopaTtopHas padota "OMBITH 11O
75 Pa3IoKEHUIO OEJIOT0 CBETa B CIEKTP U bubnuoreka [JOK
BOCIIPUATHIO [[BETA MIPEIMETOB IIPH MX https://m.edsoo.ru/ffOcOe2a
HaOJI0ICHUH Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-npaktukym "BoiHOBBIE CBOWCTBA
76 CBeTa: IUCIiepcusi, UHTEPPEPECHITUSI U
nudpakius’"”
77 OmnsiTe Pesepdopaa v mmanerapHas Moiesb bubnuoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynarel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJoONIEHNE CBETa aTOMOM. bubnmoreka [JOK

KBanTsl. JInHelyaTbie CIEKTPHI

https://m.edsoo.ru/ff0c144c
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80 Ypok-npaktukym "HalOmoieHue CieKTpoB bubnmoreka [JOK
ucIyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUIbI bubmorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykionnas bubnuorexa [JOK
MOJIeJb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC IpeBpanicHust. 30ToIb bubmmorexa [TOK

https://m.edsoo.ru/ff0clal4

84 Pemenne 3agau no teme: "PannoakTuBHBIC bu6mmoreka [IOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a

85 ITepro momypacmana

86 Ypoxk-koupepennus "PagnoakTuBHbIC bubnuoreka [JOK
U3IYYEeHUs B IPUPOJIE, MEIUITMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peakuuu. 3aKOHbI COXPaHEHUS bubnuoreka [IOK
3apsIOBOTO U MAacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX s7ep. CBsA3b MACCHI bubnuorexa [JOK
U SHEPIHH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agaud mo reme "Anepueie peakun'

90 Peakuuu cuHTe3a U ieneHus sSaep. bu6mmoreka [IOK
Wcrounnku saHeprun CoJHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-kouhepennus "SnepHas sHEpreTUKA.

91 JlelicTBUA paJIMOAKTUBHBIX U3JIYYEHU Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJIBLHON paboTe 1Mo Teme

92 "DJIEKTPOMAarHUTHOE TOJIE. bubnnoreka [JOK
DJeKTPOMArHUTHBIC BOJIHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
siBJIeHUS "

KonTpomnbHas paboTa no Teme

93 "DIEeKTPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHBIE BOJHBL. KBaHTOBBIE
siBJIeHUS"

94 [ToBTOpenue, oboOmenue. JlabopatopHsie bubnuoreka [IOK
paboTsl 1o Kypey "B3anmoneiictsue Ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06061menHue. Pemenue bu6mmoreka [JOK

PACUYCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TECMC

https://m.edsoo.ru/ff0c2572
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"TeroBbie MPOIECCHI"

[ToBTOpenue, o6o0menue. Pemenne

96 pacyeTHBIX M KaUECTBEHHBIX 33/1a4 110 TeMe 1 bubmmorexa [IOK
" o https://m.edsoo.ru/ff0c2a22
KII/] TernoBbIX ABUTaTENEH
57| paeecrmax n xaaceTmem st 10 TN ) uGmiorexa LIOK
. . https://m.edsoo.ru/ff0c2b30
KII/] snexTpoycTaHOBOK
98 [ToBTOpenue, 06061menue. JlabopatopHsie 1 1 bubnuorexa [JOK
paboTsl 110 Kypcy "CBeToBbie sBICHUS" https://m.edsoo.ru/ff0c2c52
99 Tneil?:Ter/Ie;E(e)’ Toe?v?e6 %Ziﬁif,figi;z;eﬁm B 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2d6a
MeXaHUKe
100 [ToBTOpenue, 0606menue. Pabota c 1 bubnuoreka [IOK
tekcTamu 1Mo Teme "Kosebanus v BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota c 1 bubnuoreka [IOK
TekcTamu 1Mo Teme "CBeTOBbIC SIBICHHS " https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o606menue. Paborta ¢
102 TekcTamu 1o Teme "KBaHnToBas u simepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






