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MMOACHUTEJIBHAS 3AIIMCKA

Conepkanue IporpaMMbl HalPaBJIEHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIlIUXCs U
OpraHHM3aLUI0 U3Y4eHHs (PU3UKH Ha JISATEIBHOCTHON OCHOBE. B Hell y4nTHIBAIOTCS BO3MOKHOCTH IIPEIMETa
B peammzauuu Tpedoanuit ®I'OC OOO K mIaHupyEeMbIM JIMYHOCTHBIM U METAIPEIMETHBIM pe3yIbTaTaM
00y4eHus, a TAKXKE MEKIPEJIMETHBIC CBSI3M €CTECTBCHHOHAYYHBIX YUE€OHBIX ITPEIMETOB Ha yPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pa3yronmii A1 €eCTeCTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB, IIOCKOIBKY
¢du3nUecKkre 3aKOHbI JISKAT B OCHOBE IPOLIECCOB U SBJICHUH, N3y4aeMbIX XUMHEN, ONOJIOTHeH, acTpOHOMHUEH
u ¢usznyeckoil reorpadueit. uznka — ITO MPeIMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIA B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEJOCTaBIISIET Hanbosee sicHble 00pa3ibl MPUMEHEHHUS HAyYHOTO
METO/a MO3HAHU, T.€. CII0c00a MOTYUYEeHHUs JOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonen, ¢pusuka — 310
IIpeIMET, KOTOPBIN HApsALy C APYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETAaMU JI0JKEH 1aTh HIKOJbHUKAM
npeJCTaBIeHUE 00 YBICKATEIbHOCTH HAYYHOTO HCCIIEIOBAHUS U PAJOCTH CAMOCTOSATEIIEHOTO OTKPBITUS
HOBOT'O 3HAHMUS.

OpHa U3 rIaBHBIX 33/1a4 GU3NYECKOT0 00pa30BaHUs B CTPYKType 00IIero 00pa3oBaHUs COCTOUT B
(opMHPOBaHNHN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y OCHOBHOM MacChl 00y4aronuxcs,
KOTOpBIE B JaJbHEHIEM Oy IyT 3aHATH B CAMBIX pa3HO 00pa3HbIX chepax nestenbHocTH. Ho HE MeHee
BaYKHOM 3aJ1aueil ABJIETCS BBISIBICHHUE U MOJrOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIFOJEH /17151 IPOIOJIKEHUS
00pa3oBaHus U JabHEHIeH MpohecCHOHATLHON AEATEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCJIEIOBAaHUM U CO3aHUU HOBBIX TeXHOJOrni. COrjaacHO NPUHATOMY B MEXAYHApOJHOM COOOILECTBE
onpezeneHuto, EcrecTBeHHOHay4YHasi TpaMOTHOCTb — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMAaTh aKTUBHYIO I'pax-
JTAHCKYIO TIO3UIIMIO 0 OOIIECTBEHHO 3HAYMMbIM BOIPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €T0
TrOTOBHOCTh UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAeIMU. HayuyHO rpaMOTHBIN 4eTOBEK CTPEMUTCS
y4acTBOBaTh B apI'yMEHTHPOBAHHOM OOCYKIEHUH MPOOIEM, OTHOCAIINXCS K €CTECTBEHHBIM HayKaM U

TCXHOJIOTHAM, UTO Tpe6yeT OT HETO CICAYIOIHNX KOMIICTCHTHOCTEIA:
— HAy4HO 0OBACHATH SIBJICHHA,
— OIICHUBATHb U IIOHUMAThb 0COOEHHOCTHU HAay4YHOT'O UCCJICJOBAHUA,
— HHTCPIIPETUPOBATHL JaHHBIC U UCIIOJIb30BAThL HAYYHBIC JOKA3aTCIILCTBA JIA MMOJIYUCHUS BEIBOJOB.

N3yuenne pusnku ciocoOHO BHECTH pelIalomnii BKIaa B (OPMUPOBAHUE €CTECTBEHHOHAYYHON
rPaMOTHOCTH O0YYaIOIIUXCS.

HOEJN U3YYEHHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Henu usyuenus: pu3nku Ha ypoBHE OCHOBHOI'O 0011ero oopa3oBanus onpenenensl B Konnenuuu
npenogaBaHus yueOHoro npeamera « Pusnkay» B 00pa3oBaTeIbHbIX opranu3amusax Poccuiickoit @enepanuu,
pealn3yIoNUX OCHOBHBIE 00111€00pa3oBaTeIbHbBIE MPOTrpaMMbl, YTBEPKIEHHOM permenneM Komnernn
MunuctepcTBa npocBerieHus Poccuiickoit deaepanmu, npotokod ot 3 gexadpst 2019 r. Ne [1K-4BH.

Henu uzyueHus: Gpu3uku:

— TpUOOpeTeHNE UHTEPeCca U CTPEMIICHHUS 00yUaIOMIUXCsI K HAYYHOMY W3YYEHHUIO TPHPOJIBL,

pa3BUTHE MX MHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— Ppa3BUTHUC HpCﬂCTaBHeHI/Iﬁ 0 HAYYHOM MCTOAC MMO3HAHUA U (bOpMI/IpOBaHI/Ie HUCCICO0BATCIILCKOT'O

OTHOIICHHA K OKPYKAIOMIUM SBJICHUSIM,



— (opMHpOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK Pe3yiibTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(yHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

— (QopMupoBaHUE IPEACTABICHUN O POIU HU3UKHU ISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
¥ TEXHOJIOTHIA;

— pa3BUTHUE MPECTABICHUN O BOZMOXKHBIX chepax Oynyiielt npodhecCHOHaIbHON AesITENbHOCTH,

CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JlajbHeHIeMy 00y4eHHIO B 3TOM HAlpaBICHHH.

I[OCTI/I)KCHI/IC JTHUX LieJel Ha YPOBHEC OCHOBHOT'O O6I_I_ICFO O6pa3OBaHI/I$I obOecrieunBacTCs pCeHICHUCM
CJIcAyromux 3aaa4:

— npuoOpeTeHue 3HaHUI O AUCKPETHOM CTPOEHUU BEIIECTBA, 0 MEXaHUYECKHX, TETJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— TIpHOOpeTeHNEe YMEHUH OMUCKHIBATh U OOBACHATH (PU3NUYECKUE SBJICHHS C CIOJIb30BaHUEM
MOJYYEHHBIX 3HAHU;

— OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (PU3MUECKHUX
MoJieJIel, TBOPUYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3aa4;

— Pa3BUTHUC YMCHI/Iﬁ Ha6J'IIO,Z[aTB IIPUPOAHBIC ABJICHUA W BBIIIOJIHATE OIIBITHI, J'Ia60paTOpHBIe pa6OTI)I u
OKCIICPUMCHTAJIbHBIC UCCJICJOBAHUS C UCITOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE PUEMOB pabOTHI ¢ HH(popManHel GU3NIECKOro coepKaHus, BKI0Yas HHPOPMAIIHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3MKH; aHAJIN3 U KPUTUYECKOE OIleHUBaHNe UH(OpMaIHH;

— 3HaKOMCTBO cO cepamu podeccruoHalbHOM 1eATeTbHOCTH, CBSI3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (DU3MUECKON HAYKH.
MECTO YYEBHOTI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBHE ¢ DT'OC OO0 (umsuka sBisieTcs 00s13aTSILHBIM IMPEAMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. JlaHHas mporpaMMa mpeaycMaTpuBaeT u3ydeHne Gu3nku Ha 6a30BOM YpOBHE B 9
kjacce B 00béMe 102 yaca o 3 yaca B HEZEIIO.



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA

Pa3zgen 1. Mexannueckue iBJICHUA

Mexanunyeckoe aBuxeHue. Matepuanbhas Touka. Cucrema orcuéra. OTHOCUTETBHOCTh MEXaHUYECKOTO
JIBWKeHUs. PaBHOMEpHOE NpsIMOJIMHENHOE ABIKeHUE. HepaBHOMEPHOE PSMOIMHEUHOE IBUKEHHUE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla TPH HEPAaBHOMEPHOM JBHUKEHUH.

VYckopenue. PaBHOoyckopeHHOE npsiMonHelHOe apmkeHne. CBooomHoe nageHue. OnbITh [amumes.

PaBHOMepHOE ABMX)EHUE TI0 OKpy)HOCTH. [leprnoa u yactoTa oOpamenus. JInneliHas u yriioBas CKOPOCTH.
[leHTpOoCcTpeMuUTENbHOE YCKOPEHHE.

ITepsriit 3akoH HetoToHa. Bropoi 3akon Hetotona. Tperuii 3akod HetoTona. [Tpunuun cynepno3zuuuu
CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: Ciiia TPEHHS CKOJIbKEHHMS, CUjla TPEHUS MMOKOsI, IPYTUe BUJIbI
TpPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO MajieHusl. J[BIKeHue miaHeT
BokpyT Comnniia (MC). IlepBas kocMudeckasi CKOpocTh. HeBECOMOCTD U Meperpy3Ku.

PaBHOBecue maTepranbHON TOUKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecHE TBEPIOTO Tea ¢ 3aKPEIIEHHOM
OCbI0 BpameHuss. MomeHT cuibl. L{eHTp TshkecTH.

Nmnynsc Tena. U3menenne nmiynbsca. Mmnynbe cuibl. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE
newxkenne (MC).

Mexannueckas paboTa 1 MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, TpeHus CBsi3b SHEPTUH U paboThI
[ToTeHumanbHas FHEPrus Teja, NOJHATOrO HaJl MOBEPXHOCTHIO 3eMiIH. [loTeHIInanbHas SHeprus CHkaTou
npyxuHbl. Kunetnueckas sHeprusi. TeopeMa 0 KUHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPTUH.

Hemoncmpayuu

Habmoienne MexaHn4ecKoro IBUKEHHS TeJla OTHOCUTEIBHO Pa3HBIX TN OTCYETA

CpaBHeHME MyTel U TPACKTOPUM IBUIKEHHSI OJJHOTO U TOTO K€ TeJla OTHOCUTEIBHO PA3HBIX TEJI OTCUETA
N3MepeHne CKOPOCTH U yCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHHUS

HccnenoBanue NMpU3HAKOB PABHOYCKOPEHHOIO JIBUKEHHUS

A

HaGmntonenue nBuXKeHUs Tena 10 OKPYKHOCTH
6. HaGnroienue MeXaHN4eCKUX SIBIICHUM, IPOMCXOIAIINX B cucTeMe oTcuéra « Tenexxka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKU
7. 3aBHCHMOCTb YCKOPEHHMs T€a OT MACChI TeJla U JEHCTBYIOIIEH Ha HETO CUJIbI
8. HabmroneHue paBeHCTBa CUII IPU B3aUMOJICHCTBUU TeT
9. W3MeHeHue Beca Tena pu YCKOPEHHOM JABM)KEHUN
10.ITepenavya umiysbca Ipu B3aUMOJICHCTBUY TEI
11.IIpeoGpa3oBanust SHEPTUU IPU B3aUMOJICHCTBUHU TeT
12.CoxpaHeHue UMITyJIbCca IIPU HEYIPYIOM B3aUMOAEHCTBUM
13.Coxpanenue uMIysbca npu abCOMOTHO YIIPYTOM B3aUMOJICHCTBUN
14.HaGmroieHre peakTUBHOTO JBMXKEHUS
15.CoxpaneHre MEXaHU4ECKOM SHEPTUU pU CBOOOTHOM MaICHUU

16. CoxpaHeHrEe MEXaHUYECKON 3HEPTUH IIPU JIBUKEHUU TeJa MO IEHCTBUEM NPY>KUHbI

Jlabopamopuvie pabomot u onvimul

1. KonctpyupoBanue TpakTa Jjisi pa3roHa U JajdbHEHIIIEro paBHOMEPHOIO JIBIXKECHUS IIapUKA UITU
TEJICKKHU

2. OmnpeneneHue cpeiHel CKOPOCTH CKOJIbXEHUsI OpyCKa WM JIBUKEHUS ILIapHKa M0 HAKJIOHHOMN



IUIOCKOCTH

3. Ompenenenue ycKOpeHHs Tela Ipy paBHOYCKOPEHHOM JIBUKEHHUHU 1O HAKJIIOHHOH MJIOCKOCTH

4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHON
CKOPOCTH

5. IIpoBepka runoTe3bl: €ClIi MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HauyaabHOM CKOPOCTH IYTH OTHOCATCS
KaK psiJl HEUETHBIX YHCEN, TO COOTBETCTBYIOLIUE TPOMEXYTKH BPEMEHH OJIMHAKOBBI

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CUIJIBI HOPMAJIBHOTO JaBJICHUS

7. Ompenenenue ko3¢ HUIMEHTa TPEHUS CKOJIbXKEHUS

8. OmnpezeneHue )kxECTKOCTH NMPYKUHBI

9. Ompenenenue paboThl CUIIBI TPEHHS IIPH PABHOMEPHOM JBI)KEHUH TeJIa IO TOPU3OHTAIBLHON
MOBEPXHOCTHU

10.0npenenenne paboThl CHIIBI YNPYTOCTH MPHU MOABEME TIpy3a C UCHOIH30BAHUEM HEIOJIBUKHOTO U
MOJBM)KHOTO OJIOKOB

11.M3y4yeHne 3aKoHa COXpPAHEHUS] YHEPTUU

Pa3zgen 2. MexaHn4ecKue KOJe0aHUA U BOJTHBI

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTHKH KOJIEOaHHIA: IEPUO/I, YaCTOTA, aMILTUTYAA.
MaremaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KouedareIbHOM JIBUKCHUH.
3aryxaromue Konebanus. BeiHykneHHbie konebanus. Pezonanc. Mexannueckue BosHbl. CBOCTBa
MexaHU4YecKux BoJH. [Ipo nonpHBIE 1 onepedHble BOIHBI. J[JIMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHMSL.
MexaHnnueckue BOJIHbI B TBEPAOM Telle, celicMuueckre BosiHbl (MC).

3ByK. ['poMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Jemoncmpayuu

1. HaGmonienue xosiebaHuii Te1 o 1eHCTBUEM CHUJIBI TSYKECTH U CUIIbI YIIPYTOCTH
2. Habmronenue xonebaHuil rpy3a Ha HUTH U Ha TPY>KUHE

3. HaGmroienre BBIHYKICHHBIX KOJIEOAHU U pEe30HaHCa

4. PacripocTpaHeHHe MPOJOJIBHBIX U MONEPEYHBIX BOJH (Ha MOJIEIIH)

5. HabmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOThI

6. AKyCTHYECKHI pe30HAHC

Jlabopamopnuvie pabomut u onvimaul

1. Onpenenenuie 4aCTOTHI U EpUOAA KOJIeOaHUN MaTEMaTHUECKOTr0 MasiTHUKA

2. OmnpeneneHue YacToThl U eproa KoJeOaHui MpyKMHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCMMOCTHU NIEpH01a KoaeOaHU MOABEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH

4. ViccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KOJICOAHMI MPYKUHHOTO MasTHUKA OT MacChl Tpy3a

5. IIpoBepka HE3aBUCUMOCTH NIEpHOJIa KOIeOaHuii rpy3a, MOIBEIICHHOTO K HUTH, OT MacChl rpy3a

6. ONBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD NEpHOa KOJeOaHUN MPYKUHHOTO MasTHUKA OT Macchl rpy3a
1 )KECTKOCTH MPY>KUHBI

7. U3mepenue ycKopeHust CBOOOHOTO MaIeHUS

Pa3znen 3. DiieKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHUTHOE MOJie. DJIEKTPOMarHuTHhIE BOJIHBI. CBOMCTBA 3JIEKTpOMarHuTHEIX BOJH [lkana
AJIEKTPOMArHUTHBIX BOJIH. Vcronb30BaHe 371€KTPOMAarHUTHBIX BOJIH IS COTOBOM CBSI3U.
DnexkTpoMarHuTHas npupojaa ceera. CkopocTs cBeTa. BoaHOBEBIE cBOMCTBA CBETA.

emoncmpayuu
1. CBoiicTBa »JIEKTPOMAarHUTHBIX BOJH
2. BoimHOBEIE CBOMCTBA CBETA



Jlabopamopuvie pabomot u onvimul

1. HSyquI/IC CBOICTB QJICKTPOMATHUTHBIX BOJIH C TTIOMOIIIBIO MOOHIBLHOTO TCHG(I)OHa

Pa3gen 4. CBeToBbI€ AIBJICHUSA

queBaﬂ MoOJeJb cBeTa. MICTOYHUKM CBETA. HpHMOHHHCﬁHoe pacnpoCcTpaHCHUC CBCTA. 3aTMeHus COJ'IHI_[a n

.HYHBI. OTpa)KeHI/IC cBera. Ilimockoe 3€pKajo. 3akoH OTpaXKCHUS CBCTA.

HpeJ'IOMJ'IeHI/IC CBeTa. 3aKOH IpEIOMIICHUS CBETA. ITonHoe BHYTPCHHCC OTPAXKCHUC CBCTA. Hcnonw3oBaHue

IMMOJIHOT'O BHYTPCHHETO OTPAXKCHUA B OIITUUCCKHUX CBETOBOAAX.

JIunza. Xox myuyeit B muH3e. OnTudeckas cucreMa ¢oroarnmnapara, Mukpockona u teaeckomna (MC). 'ma3

KaK OIITHUYCCKasA CUCTEMA. BJII/I30pyKOCTI> " JAJIbHO30PKOCTD.

Paznoxenue 6enoro ceera B ciekTp. OmnbiTel HptoToHa. Ciio)keHue CrieKTpajibHbIX 1IBETOB. Jucnepcust

CB€Ta.

Jemoncmpayuu

9.

© NNk -

IIpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenne n300paKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiieHue ceera.

OnTHyeckuii CBETOBOI.

Xox myuelt B coOMparolel JINH3E.

Xox JIydeil B paccenBarole JIMH3E.

[Tonmyyenne n300paKeHU C TOMOIIBIO JIHH3.

[Tpunun neiictBus Goroanmapara, MUKPOCKOIA U TEIECKOTIA.

10.Monens riiasa.

11.Paznoxxenue 06e10ro cBeTa B CIEKTP.

12.ITonyuenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomot u onvimul

1. Hccnenopanmne 3aBUCHMOCTH yrijia OTpaX€HHA CBETOBOTO JIyda OT yIJjia maJCHUs.

2. U3yueHue xapakTepuCTHK U300pakeHUs IIPeIMETa B INIOCKOM 3€pKaJle.

3. Hccnenopanne 3aBUCHMOCTH yriia OpejaIoMIICHUA CBETOBOTO Jiyda OT yIJla MaJACHUA Ha rpaHUIEC «BO3AYyX

—CTCKIIO».

4. Tlonydenne n300paxeHUM C TOMOIIBI0 COOMPAIOIIECH JIMH3BI

5. Onpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKON CHIIBI CO OUPArOIIEH JIMH3HBI.

6. ONBITHI IO PA3JIOKEHUIO OEJI0r0 CBETa B CHEKTP.

7. OnBITHI IO BOCIPUATHUIO [IBETA PEIMETOB MPH UX HAOIIOJCHUH Yepe3 LIBETOBBIE (DHIIBTPHI.

Pa3gen 5. KBaHTOBLIE SIBJIEHUSA

Omneitel Pe3epdopaa u muranerapuas Mmoaens atoma. Moaens aroma bopa. Mcnyckanue u norsomieHue

cBeta aToMoM. KBaHTbI. JInHEWUaThie CIEKTPHI.

PannoaktuBHOCTH. Anb(da, 6eta u rammaunsnydenus. CTpoeHre aToMHOTO siapa. HykionHas Moaenb

aToOMHOTO siapa. M30TonsI.

PagnoaktuBHble npeBpaiienud. [lepuos nomypacmnana aTOMHBIX SiAep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHS 3apsA0BOTO M MACCOBOTO YHCEI. DHEPTHsl CBSA3H aTOMHBIX sIJIEP.
CBs13b Macchl ¥ dHeprun. Peakiuu cuntesa u aeneHus saep. Mcrounuku sneprun Connna u 38€31 (MC).
SAnepnast snepreTuka. JIeCTBUS paaAMOoaKTUBHBIX U3TyYeHUH Ha kuBbIe opranu3Mbl (MC).

emoncmpayuu



1. CrieKTpsl U37Ty4€eHNUs U MOIJIOIIEHNUS.

2. CHeKTpbl pa3In4HbIX ra3oB.

3. CnekTtp BoAOpoOaa.

4. HabmoneHue TpekoB B kamepe Buibcona.

5. Pabota cuéTuynka HOHU3UPYIOIIMUX U3ITyUEHHH.

6. Perucrpanus u3iaydeHus IpUpOIHBIX MUHEPAJIOB U IIPOAYK TOB.

Jlabopamopuvie pabomot u onvimul

1. HaGnroieHue CIUIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUYESHHUS.

2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPIHH YaCTHUIIBI 10 TOP MO3HOMY IyTH (110 poTorpadusim).
3. U3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTE/IBLHO-0000IIAOIINIT MOLY/Ib

[ToBTOpPUTENEHO-0000IIAOIINK MOTYJIb TPEIHA3HAYECH ISl CHCTEMAaTU3alUK U 00O0IICHHSI TPEAMETHOTO
COJIep’KaHUs U OTBITA JEATEIBHOCTH, IPHOOPETEHHOTO MPU U3YUECHUHU BCETO Kypca (U3HUKH, a TAKKE IS
noaAroToBku K OCHOBHOMY TOCYIapCTBEHHOMY dK3aMeHY 10 (pu3uke At 00yqaromuxcsi, BRIOPABITUX ITOT
y4eOHBIH MpeMeT.

[Ipu n3yueHnn JaHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BUJIBI IEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECTICUNBACTCS JOCTHIKCHHE MTPEIMETHBIX U METANPEJIMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB
o0yueHwust, GOpMUPYETCsl ECTECTBEHHO-HAYyYHas! TPAMOTHOCTB: OCBOSHHE HAYYHBIX METOJOB UCCIIETOBAHHMS
SIBIICHUH TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH PU3NICCKUE SIBIICHUS, TPUMCHSISI
MOJTy9YeHHBIC 3HAHUS, PEIIATh 337291, B TOM YHCIIE KAYECTBCHHBIE H DKCIIEPUMECHTAIILHBIC.

[TpuHIMIIHATIBHO IEATENBHOCTHBIN XapaKTep JAaHHOTO pas3zena peain3yercs 3a CYET TOTO, YTO yUalluecs

BBIIIOJHAIOT 3aaHs, B KOTOPLIX UM IMPCAJIAracTCs:

— Ha OCHOBC ITOJIYUYCHHBIX 3HAHUU pacrio3HaBaTb U HAYYHO 00BACHATH (bHSquCKI/Ie SIBJICHHA B
01<py>1<a101116171 npupoac u MMOBCEIHEBHOM KHN3HU,

— HCIIOJIb30BAaTh HAYYHBIC METObI UCCIICAOBAHUA (1)I/I3I/ILICCKI/IX HBHGHHﬁ, B TOM YHCJIC IJIs ITPOBEPKU
THUIIOTE3 U NNOJIYUCHUS TCOPCTHUUCCKUX BBIBOAOB;

— OOBICHATH HAay4YHBIC OCHOBBI Han0oJIee BaKHBIX JOCTIKEHUI COBPCMCHHBIX TCXHOHOFHﬁ,
HaNpuMep, IPpakKTUICCKOTO UCIIOJIB30BAHUSA PA3JIMYHBIX UCTOYHUKOB SHCPIrh HA OCHOBC 3aKOHA IIPC-
BpalllCHUA U COXPAaHCHUA BCCX U3BCCTHBIX BUJI0OB DHCPIUH.

Kaxxnast u3 TemM JaHHOTO paszerna BKIIOYAET SKCIEPUMEHTAIBHOE UCCIE0BaHNE 0000IIAI0IIETO
xapakrtepa. Paznen 3aBepiaeTcsi IpoBEeICHHEM TUarHOCTHYECKON M OIEHOYHOU pabOTHI 32 KypC OCHOBHOM

HIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

N3yuenue pusuku B 9 kitacce HanpaBIeHO Ha IOCTHKEHUE 00yUYaIOLUMUCS JINYHOCTHBIX,
METaNpeIMETHBIX U MIPEIMETHBIX Pe3yJIbTaTOB OCBOEHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbHI
Ilampuomuueckoe eocnumanue:
— TIpOsIBIIEHHE UHTEepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (PM3NUECKOM HAyKH;
— IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-npascmeennoe 60Cnumanue:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/IEHUH 0OLIECTBEHHO-3HAUUMBIX M THUYECKUX MPoOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JTOCTHKECHUN (PU3UKY;

— OCO3HAaHUC BaA’)KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO.
Icmemuueckoe ocnumanue:

— BOCIIPHUATHUE ICTETUYECKUX Ka4eCTB (PU3NUECKON HAyKH: €€ TapMOHHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH.

Hennocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHWE IIEHHOCTU (PU3NIECKOI HAyKH KaK MOIIHOTO WHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHUN, BA)KHEUILIEH COCTABIISIONIEH KyJIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH.
Dopmuposanue Kyabmypot 300p06ba U IMOUUOHATbHO20 OJ1A20NONYYUA:

— OCO3HaHHE LIEHHOCTU 0€30MacHOro 00pasa )KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BaKHOCTH TIpaBmJI 0€30MMaCHOT0 IMOBEICHUS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM H TETUIOBBIM
000py/I0BaHHUEM B JIOMAITHUX YCJIOBUSX;

— ¢(hOpMHUPOBAHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO ITpaBa Ha OMIKUOKY M TaKOIo e MpaBa y
JPYroro 4ejioBeKa.

Tpyooeoe éocnumanue:

— AKTHBHOE Y4YacTHE B PEIIEHUH MPAKTUYECKUX 33/1a4 (B paMKax CEMbH, LIKOJIbI, FOPOJIa, Kpast)

TEXHOJIOTMYECKON M COLMAIIbHON HAaNpaBJICHHOCTH, TPEOYIOLINX B TOM YUCIE U (U3NYECKUX 3HAHUM;
— HUHTepec K MPaKTHYECKOMY H3YyYEeHHIO Mpodeccuid, CBSI3aHHBIX C PU3UKOM.
Jxonocuueckoe 6ocnumanue:

— OpHEHTaIMs Ha pUMeHEeHNe (PU3UIECKUX 3HAHUM JIS PEIISHUs 3a/1a4 B 00JIaCTH OKPY KAIOIICH
Cpebl, TUTAHUPOBAHUS IIOCTYIKOB U OIICHKH WX BO3MOXHBIX MTOCJICICTBHI JIJISl OKPYIKAIOIIECH CPEIbI;

— OCO3HaHHE TIIO0AJTHHOTO XapakTepa SKOJIOTMYECKHX IMPOOJIEM M ITyTeH MX pelIeHusI.
Aoanmauyusa 0dyuarouecoca K u3MeHAIOUWUMCA YCIA08UAM COUYUAIbHOU U RPUPOOHOIL CPeObl:

— HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPH BBIIIOJIHCHHUHU I/ICCJ'ICIIOBaHI/Iﬁ H IIPOCKTOB (bHSI/I‘IeCKOI;'I
HarpaBJICHHOCTHU, OTKPBLITOCTD OIIBITY U 3HAHUAM APYIUX;

— IHOBBINICHUC YPOBH CBOEH KOMIIETCHTHOCTH gepe3 IMPAaKTHYCCKYIO OCATCIIbHOCTD,

— TOTPeOHOCTH B OPMUPOBAHUU HOBBIX 3HAHHI, B TOM YucIie (HOPMYIHPOBATH UJEH, MOHSITHS,



THIIOTE3bI O (1)I/I3I/IIIGCKI/IX 00BEeKTax U SABJICHUAX,
— OCO3HaHHUC HC(I)I/II_II/ITOB COOCTBEHHBIX 3HAHHH M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/ISI/IKI/I;
— IINIAaHUPOBAHUEC CBOCTO Pa3BUTHUS B HpI/I06peTeHI/II/I HOBBIX (bI/IBI/I‘leCKI/IX 3HaHPII>i;

— CTPEMIJICHHUC aHAJIM3UPOBATH U BBIABIIATE B3aUMOCBA3U IIPUPOIBI, O6H_IeCTBa 1 3KOHOMHKH, B TOM
YHUCJIC C UCIIOJIb30BAHUEM (I)I/I3I/I‘{eCKI/IX 3HaHPII>i;

— OIICHKA CBOUX JICUCTBUH C YUETOM BIHSIHHSI Ha OKPYXKAIOIIYIO CPEY, BO3MOMXKHBIX TJ100aTBHBIX
MOCJICJICTBUM.
METAIIPEJIMETHBIE PE3YJIBTATHI
YHuBepcanbHbI€ MO3HABATEIbHBIE ACHCTBUS
ba3zoevle nozuueckue oeiicmeus:
— BBISBJIATH U XapaKTePU30BaTh CYIIECTBEHHBIE TIPU3HAKU OOBEKTOB (SIBICHUI);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(DHUKAIINHN, OCHOBAHUS JUISI 0000IIEHUS U CPAaBHEHUS;

— BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX (DaKTaX, JaHHBIX U HAOIIOACHUSX,

OTHOCAIIHNXCA K (1)I/I3I/I‘-I€CKI/IM SABJICHUAM,

— BBIABJIATH NPUYINHHO-CICACTBCHHBIC CBA3U IPU U3YUYCHUU (1)H3H‘-ICCKI/IX SIBIICHHUH U IMponeccCCoB;
ACJIaTh BBIBOALI C UCITIOJIB30BAHUEM JCAYKTHBHBIX 1 MHAYKTUBHBIX YMOSaKJIIOquHfI, BbIABHUT'ATh

TUITIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYHH,

— CaMOCTOSITENIFHO BBIOMPATH CIIOCO0 perieHust yaeOHol pu3mueckoii 3a1auu (CpaBHEHUE HECKOJIBKUX
BapHUaHTOB PEUICHHUs, BBIOOP HanboIee MOAXOIAIIETO ¢ YIETOM CAMOCTOATEIBHO BBIICICHHBIX
KpUTEPUEB).

Bba3zoevle uccneoosamenvckue oeiicmeun:
— MCIIOJIB30BATh BOIIPOCHI KaK I/ICCHGI[OBB.TCJII)CKI/II\/'I HWHCTPYMCHT ITIO3HAHU,

— MPOBOAMTH [0 CAMOCTOATEIBHO COCTABIIEHHOMY IUIaHY OMBIT, HECIIOKHBIN (PU3NYECKUIT

OKCIICPUMCHT, HeOO0JIbIIIOE HCCICIOBAaHUC (1)I/ISI/I‘~IGCKOFO SIBJIICHUS,

— ONICHUBATHh HA IPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, IMMOJIYYCHHYIO B X04€ UCCIICOOBAaHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITEIHLHO (POPMYITHPOBATH 0OOOIIEHHUS U BEIBOBI TT0 pe3yJIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, OTIBITA, UCCIICTOBAHMS;

— MPOrHO3UPOBATh BO3MOXKHOE JaJIbHEIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAK)KE BbIIBUTaTh
MIPEIIOJIOKEHNS 00 X PA3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Paboma c ungpopmayueii:

— MNPUMEHSTH Pa3INYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIlIPOChl PH MOUCKE U 0TOOpe HHPOPMAIIH UITU
JAHHBIX C YIETOM TMIPEIOKEHHOM yUeOHON (DU3NYECKOM 3a1auH;

— aHaAIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh HH(OPMALINIO PA3IUYHBIX BUJOB U (hopm
IpEeJICTaBICHHUS;

— CaMOCTOSITEJIbHO BBIOUPATh ONTUMAIBLHYIO (JOPMY MpeAcTaBICHUS HHPOPMAIMH U WILTIOCTPUPOBATH
pelIaeMble 3a1a4u HECIIOKHBIMHU CXE€MaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHALIUSMHU.

YHuBepcanbHble KOMMYHHUKATUBHBIE JEHCTBUS



Oowenue:

— B X0/ie 00CYyXJIeHUs y4eOHOr0o MaTepuala, pe3yJbTaToB Ja00OpaTOPHBIX padOT U MPOECKTOB 33/1aBATh
BOITPOCHI IO CYHICCTBY O6CY)KI[&CMOI\/’I TEMBbI U BbICKA3bIBATh UJICH, HALICJICHHLIC Ha PCIICHHUEC 3ala4u U
noJiiep>KaHue 01aroXenaTeIbHOCTH OOIICHHUS;

— COIIOCTAaBJIATH CBOHM CYXXJICHUA C CYKACHUAMU JPYTHUX YHACTHUKOB JUajiora, O6Hap}I)KI/IBaTB
pasiiniue U CXoACTBO HO3I/IHI/II71; BBIPpaXaThb CBOIO TOUYKY 3PCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJIUYHO MPECTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIbITA (IKCIEPUMEHTA,
WCCTIEIOBaHUS, TIPOEKTA).

Coemecmuasn desamenvHoCmMb (COMPYOHUUECHBO):

— TIOHUMATh U HCIIOJB30BaTh MIPEUMYIIECTBA KOMAHHON ¥ WHAMBHYaIbHON paOOTHI PH PEIICHUH
KOHKPETHOU (pU3NdYeCcKOi IPOOIeMBI;

— TMPUHUMATH [IeJIM COBMECTHOM JCSATEIHPHOCTH, OPTaHU30BBIBATH ICUCTBHS O €€ TOCTHKCHHIO:

pacrpeaensaTh poyik, 00CYKIaTh MPOIECCHl U pe3yJIbTaThl COBMECTHOM pabOTHI; 000011aTh MHEHUS
HECKOJbKHUX JTIOJCH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, A0CTUTrasA KAYECTBCHHOI'O pE3yJibTaTa 110 CBOEMY HAIIPABJIICHHUIO U
KOOpAUHHPYA CBOU HeﬁCTBHH C ApYI'MMH YI€CHaAMH KOMaHIbI,

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUNA MPOAYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

YHUBEpCAIBHBIE PETYIIATUBHBIEC 1EHCTBUS
Camoopzanuzayus:

— BBISABJIATH NMPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUsIX, TPEOYIOMIMNX AJISl pelIeHUS (PU3NIECKUX
3HAHUM;

— OPHEHTHUPOBATHCA B PA3TUYHBIX MOAX0aX NPUHATHS pelieHUH (MHIUBUAYalIbHOE, IPUHSATHE
pelleHNs B TpyIIe, IPUHATHE peIIeHUH Irpynmnoil);

— CaMOCTOSITENILHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3NUECKOM 3ajaun WU IJIaHa UCCIICOBAHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH MpeAaracMble
BapHAaHThI PELICHUI;

— JenaTth BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OLIEHKY CUTYyallMu U MpeJjiarath iaH €€ u3BMEHEHUs;

— OOBACHATH NPUUUHBI JOCTHKEHHS (HETOCTHXKEHUS) Pe3yIbTATOB JIEATEILHOCTH, AaBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBHI B ICATEIBHOCTD (B TOM YHCJIE€ B XOJ] BHIIOJIHEHUS (PU3UUECKOTO UCCIIEOBAHUS
WJIN IPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITEIbCTB, M3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEH;

— OIICHUBATHb COOTBCTCTBHUC PE3YyJIbTaTa LUCIU U yCIOBUAM.
3M0l{u0HaJleblﬁ UHmeslieKkm:

— CTaBUTh ce0s HAa MECTO APYroro 4ejaoBeKa B X0JI€ CIIopa WIN AUCKYCCUU Ha HAYYHYIO TEMY,
NOHUMAaThb MOTHUBBI, HAMEPEHUS U JIOTUKY APYTroro.



Ilpunamue ceosa u opyzux:

— MpHU3HABaTh CBOE MIPABO HA OLIMOKY MPH pelIeHnr (PU3NUECKUX 3a/1a4 WIN B YTBEPKACHUIX Ha

HAaYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDI

ITpeameTHbIe pe3ysbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTh CHPOPMUPOBAHHOCTD Yy 00YUArOLIHXCSI
YMEHHM:

— HCTIOJB30BaTh MOHATHS: CUCTEMA OTCUETA, MaTEpPHAIbHAS TOYKA, TPACKTOPHSI, OTHOCUTEIHHOCTD
MEXaHUYECKOI'o JABIKEHUs, Aeopmalius (ynpyras, IiacTuyeckas), TpeHHe, HEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U NIEPETPY3KH; LICHTP TSHKECTH; aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTU
TBEPOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHus U BOJIHBI, 3BYK, HHPPa3BYK U yJIbTPa3BYK;
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTH,
CHEKTpPbI UCIYCKAaHUS U MOTJIOUIeHHUs]; anb(a, 6eTa 1 raMMa-u3IydeHHs], U30TOIbI, siAepHas JHEPTeTHKA;

— pa3nuuaTh sIBICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JIBUKEHUE, CBOOOTHOE MaJCHHUE T, pABHOMEPHOE ABMKEHUE IO
OKPY’KHOCTH, B3aUMOJICHCTBHUE TeJl, PEaKTUBHOE JIBI)KEHUE, KOJieOaTeIbHOE JBUKEHHE (3aTyXalolue 1
BBIHY/ICHHbIE KOJIeOaHUsI), Pe30HAHC, BOJTHOBOE ABM)KEHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHUE U MIPEIOMIICHHE CBETA, IOJIHOE BHYTPEHHEE OTPaXKEHHE CBETA,
paznoskeHue 0eyoro cBeTa B CIEKTP U CIOKEHHE CIIEKTPAIbHBIX [IBETOB, TUCIIEPCUS CBETA,
€CTECTBEHHAsl PaJIM0AKTUBHOCTh, BOSHUKHOBEHHE JTMHEWHYATOrO CIIEKTPa U3IYYEeHHS ) IO OMHCAHUIO HX
XapaKTEepHBIX CBOMCTB U HAa OCHOBE OMBITOB, ICMOHCTPUPYIOIIUX JTaHHOE (DU3HUECKOe SIBJICHHUE;

— Ppacno3HaBaTh IPOSBICHHE HM3YYEHHBIX (PU3MUECKUX SIBJIECHUI B OKPY)KAIOLIEM MUpPE (B TOM YHUCIIe
¢u3nyeckue SBICHUS B IPUPOJIE: IPUIIMBBI U OTJIMBBI, IBMKEHUE M1aHeT COTHEUHOUW CUCTEMBI,
PEaKTUBHOE JBM)KEHUE KUBBIX OPraHU3MOB, BOCHIPUSATHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHUE,
ceificMuyeckue BOJHBI, IIyHAMH, 3XO0, [[BETA TeJl, ONTUYECKHE SBJICHUS B IPUPOAE, OMOIOTHYECKOe
JeficTBUE BUJIMMOTO, YIbTPa(pHOIETOBOIO U PEHTI€HOBCKOTO N3TYyYeHUH; €CTeCTBEHHBIH
paTMOaKTUBHBINA (POH, KOCMUYECKHE JIy4H, PaAHOaKTHBHOE M3JIyuYeHHE IPUPOTHBIX MUHEPAIOB;
JEICTBUE paAMOAKTUBHBIX U3JIyY€HUN HAa OPraHU3M YEJIOBEKA), IPU 3TOM IEPEBOAUTH IPAKTUYECKYIO
3aady B yUeOHYI0, BBLACIATH CYIIECTBEHHbIE CBOWCTBA/IPU3HAKN (PU3UUECKUX SIBIICHUIA;

— OIIMCBIBATh U3YUYECHHBIE CBOMCTBA TeJ U (PU3NYECKHE SBJICHUS, UCIIONB3Ys (PU3HMUECKUE BETUUNHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHUE, TEpeMELICHNE,
MyTh, YIJIOBast CKOPOCTb, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
NaJIeHus], BEC Tella, UMITYJIbC TeNa, UMITYJIbC CHJIbI, MEXaHU4YecKasi paboTa U MOIIHOCTb, TOTEHIIMATbHAS
SHEPIHUs Tella, IOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIH, [IOTEHLIUAIIbHAS SHEPI Ul CKATOU IIPYIKUHBI,
KMHETHYECKAs SHEPTHsl, MOJTHAsi MEXaHWYeCKas YHEPIus, MEPHO] U 4YacTOTa KoJeOaHui, IJIMHA BOJIHBI,
I'POMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBETA, [T0KA3aTeb IPEIOMIIEHHS CPEIBI); IPU ONUCAHUU
MPAaBUIILHO TPAKTOBATH (PU3UUECKUI CMBICIT UCTIOJIb3YEMBIX BETHYUH, 0003HAUCHHS U €TUHUIIBI
(U3NYECKUX BETUYNH, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMHU

BEJIMYUHAMHU, CTPOUTH IPaUKN U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINYHH;

— XapakTepu30BaTh CBOWCTBA Tell, GU3UUYECKUE SBICHHS U MIPOIIECCHI, UCTIONb3Ys 3aKOH COXPaHEHUS
SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUIT CYTIEPIIO3UIIUU CUII, IPUHIIUIT OTHOCUTEIbHOCTH
lanunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3AaKOHBI OTPAXKEHUS U MTPEIIOMJICHUS CBETA,
3aKOHBI COXPAaHEHHS 3apSJ0BOTO M MAaCCOBOT'O YHCEN IIPH SIIEPHBIX PEAKIMX; P STOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTHYECKOE BBIPAKEHUE;



— 00BACHATH PU3NYECKUE TPOLIECCH M CBOWCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATH IPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsIC-
HEHUE U3 2—3 JIOTMYECKUX 1IaroB ¢ OMOpoi Ha 2—3 U3YUYEHHBIX CBOMCTBA (PM3NYECKUX SIBICHUH,

(hu3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

— pemaTh pacy€THbIE 3a7a4u (ONMUpPAIOIINECs HA CUCTEMY U3 2— 3 ypaBHEHHI), UCTIOJIb3Ys 3aKOHBI U
(hopMyibl, cBsI3bIBatOIIME (PU3MUECKHE BETUYUHBI: HA OCHOBE aHaJIKM3a YCIOBHS 3a/1a4Ml 3aIHChIBATh
KpaTKO€ YCJIOBHE, BBISIBIISITh HEJOCTAIOLIUE WM U30BITOUHbIE JaHHBIE, BRIOUPATh 3aKOHBI U POPMYJIBL,
HE0OXOIUMBIE JUIs PEeIIeHNUs, TPOBOJAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MTOJIyYEHHOTO

3Ha4YCHMS (PU3MUECKON BEIIMYUHBI,

— pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU NOMOIIH (PU3NUECKUX METOJI0B; UCIIONb3YSI
OIMCaHNE UCCIIEIOBAHMUSI, BBIICIISATH MPOBEPSIEMOE PEANON0KEHNE, OLIEHUBATH MPAaBUIILHOCTD MOPSAIKA
MIPOBEJICHUS UCCIIEOBAHUS, AeNIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUHN U OTBITOB;

— TMPOBOJMTH OIBITHI 110 HAOIOACHHUIO (PU3UIECKUX SIBJICHUHN WM (PU3NUECKUX CBOMCTB TeJ (M3y4CHHE
BTOpOT0 3akoHa HBI0TOHA, 3aKOHA COXPaHEHHsI SHEPTHH; 3aBUCUMOCTh IEPHOa KoJeOaHui
NPYKUHHOTO MasiTHHKa OT MacChl Ipy3a M >KECTKOCTH TPYKHHBI M HE3aBUCHMOCTh OT aMILIUTY/IbI
MaJIbIX KOJICOaHWil; MPSIMOJIMHEHHOE PacpOCTpaHEHHE CBETa, pPa3lIoKeHHe Oenoro cmeTa B
CIIEKTp; M3YYCHHE CBOMCTB M300pa)KCHHS B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs MpeIMeTa B
coOuparoriei JInH3e; HaOI0IeHUE CIUTONIHBIX M TMHEWYAThIX CIIEKTPOB U3IYUYCHHUS): CAMOCTOSITEIILHO
coOMpaTh YCTAHOBKY M3 N30BITOYHOTO HaOOpa 000PYOBaHHSI; OMIMCHIBATH XOJ OTBITA U €T0
pe3yabTaThl, POPMYITHPOBATH BHIBOJIHI;

— TIPOBOJMTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPE/ICIIsis CPelHEEe 3HAYCHHE
u3MepsieMoil BenuunHbI ((PoKycHOE paccTosiHuEe cOOMparolei JIMH3b1); 000CHOBBIBAThH BHIOOP criocoba
U3MEPEHUS/U3MEPUTEIILHOTO TPUOOPa;

— IIPOBOAUTH UCCJIICIOBAHUC 3aBUCHUMOCTEN (I)I/ISI/I‘IGCKI/IX BCJIMYHUH C UCITOJIB30BAHUCM IIPAMBIX
I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTL IIyTHU OT BPEMCHU IIPpU PABHOYCKOPCHHOM JIBUKCHUU 0e3 HayaJbHOH CKO-
PpOCTH; TI€pHUoaa KOJIeOAHMH MaTeMaTHYECKOrO MasSTHUKA OT JJIMHBI HUTHU; 3aBUCUMOCTH YTJIa
OTpaXCHUSA CBCTA OT yIJia NMAACHUA U yTIJIa HIPCJIOMIICHUA OT yIJia Ha,Z[eHI/ISI)Z IJIAaHUPOBATb UCCIICAO-
BaHHEC, CaMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (I)I/IKCI/IpOBaTB PE3YJIbTAaThI HOqueHHOﬁ 3aBUCHUMOCTH
(I)I/I3I/I‘-IGCKI/IX BCJIIMYHH B BUJC Ta6J'II/II_I u Fpa(bI/IKOB, ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUA,

— TPOBOAMTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BETHMUUH (CPEIHsSI CKOPOCTh U YCKOPEHHUE Tela npu
PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOHOTO MaAeHHs, )KECTKOCTh NPYKUHBI, KO3()HUITUEHT
TPEHUS CKOJIbXKEHHUs, MeXaHudeckas padoTa M MOIIHOCTh, YACTOTa U MEepHO/]] KoJeOaHHit
MaTeMaTH4eCKOT0 U MPY>KUHHOT'O MasiTHUKOB, ONTHYECKas Crjla COOMPAIOLIeH JIMH3bI, pallOAKTUBHBIH
(OH): MIIaHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS,
cienys NpeayIoKEHHOU MHCTPYKIIMH; BBIYUCIIATh 3HAYEHHUE BEJIMYUHBI U AaHAJIU3UPOBATH I10Jy4YEHHBIE

pe3yabTaThl ¢ Y4ETOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;
— Cco00aTh MpaBuiIa TEXHUKU 0€30I1aCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000y I0BAHUEM;

— pa3nuyaTh OCHOBHBIC MIPU3HAKY U3YYCHHBIX (DU3MUECKUX MOJIENICH: MaTepuaabHas TOUKa,
a0COJIIOTHO TBEPOE TEJI0, TOUCUHBIN UCTOUYHUK CBETA, JIy4, TOHKAs JIMH34, IJIAaHETapHasi MOJIelIb aToMa,

HYKJIOHHasa MOACJIb aTOMHOTI'O s/1pa,

— XapaKTepU30BaTh PUHIUIBI JEHUCTBUS W3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOUCTB € OMOPOM
Ha MX ONHCaHUsA (B TOM YHCIIE: CIIUIOMETP, JaTYUKH MOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKeTa,

9XO0JIOT, OYKH, IIEPUCKOT, (poToarmapar, ONTHYECKUE CBETOBOIBI, CIIEKTPOCKOII, TI03UMETp, KaMepa



BI/IHBCOHa), HCIOJIb3YSA 3HAHUA O CBOMCTBax q)HBH‘IeCKI/IX SIBJICHUI U HCO6XO,I[I/IMBIG (1)I/I3I/IIIGCKI/IC
3aKOHOMCPHOCTH;,

— HCIIOJIB30BATh CXEMbI U CXCMATHYHBIC PUCYHKH U3YUYCHHBIX TCXHUYCCKUX YCTpOﬁCTB,
HU3MCPUTCIIbHBIX l'IpI/I60pOB 1 TCXHOJIOTHYCCKUX ITPOLECCCOB IIPU PCUHICHUN y‘le6HO-HpaKTI/I‘leCKI/IX 3aaay,
OINTUYCCKUC CXCMBbI I ITOCTPOCHUA I/I306pa)KeHI/II71 B IIJIOCKOM 3€pKaJic u CO6PIp8.IOIJ.ICI>i JIMH3E,

— TPHUBOJUTH MPUMEPHI/HAXOIUTHh HH(POPMAIIHIO O IPUMEpaX MPAKTUIECKOTO UCTIOIb30BaAHUS
(u3MUeCKUX 3HAHUI B MOBCEIHEBHOW KU3HU JJIsl 00ecTieueHrs 0€30MacHOCTH MPU 00paIeHUH ¢ Mprbo-
paMu M TEXHMYECKHMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbS U COOTIOCHHSI HOPM SKOJIOTHUECKOTO
MOBE/ICHUS B OKPYIKAIOLLIEH CpelIE;

— OCYILIECTBIATH MOMCK UH(pOpMAIK (PU3NIECKOTO COAEPKaHus B ceTH MIHTEpHET, CaMOCTOATENbHO
(bopMyIHpyst MOMCKOBBIN 3aIIPOC, HAXOAUTH IyTH ONPEAETICHUS JOCTOBEPHOCTH MOTYUYESHHOM

I/IH(bOpMaI_[I/II/I Ha OCHOBC MMCIOIIUXCA 3HAHUM U JOIMOJIHUTCIBbHBIX UCTOYHHUKOB,

— HCIIOJIb30BAaTh MPH BHIMOJIHEHUH YU€OHBIX 3aJJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (HU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIC MaTEpPHaJIbL, pecypcsl ceTu IHTepHET; BIaaeTh NpUéMamMu
KOHCIIEKTHPOBAHUS TEKCTA, Mpeodpa3zoBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIEHHS Ha OCHOBE HH(pOpMALIUU U3
HECKOJIbKUX UCTOYHHUKOB (PU3NIECKOTO COACPIKAHUS, TyOIMYHO IPEACTABIATh PE3YIbTAaThl MPOCKTHOM
WM MCCIIEIOBATEIBCKOM AEATENBHOCTH; IIPU ’TOM I'PaMOTHO HCIIOJIb30BAaTh U3YUYEHHBIN OHATUIMHBINA
amrmapar u3y4aeMoro pasjena (U3MKd U COMPOBOXKIATH BHICTYIUICHHE MTPE3CHTAIIEH C YIETOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

oTcuéra;

Ormpezienenne cpeiHeil CKOpOCTH CKOJIbKEHHs OpYyCcKa MU JIBUXKEHUS
IapHKa [0 HAKJIOHHOH IIIOCKOCTH;

Amnanus u o6cyxJeHHe CII0c000B NPUOIMKEHHOTO ONpPEAEICHHS
MI'HOBEHHOW CKOPOCTH;

Beruncnenye myTi U CKOpOCTH NPH PABHOYCKOPEHHOM IPSIMOJIMHEIHOM
JBU)KEHHUU TEIIa;

OrpezienieHue MPONIEHHOro IyTH U YCKOPEHUS JBH)KEHUs Tella 10 rpaduKy
3aBHCHMMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOTO IBHKEHUS
TeJa OT BPEMEHU;

OrmpezienieHne yCKOPEHHUs Tena MPU PaBHOYCKOPEHHOM JIBHXKEHHH MO
HAKJIOHHOM MJIOCKOCTH;

PacnioznaBanue 1 npuOIMKEHHOE OMUCAHNE PA3JIMYHBIX BUI0OB
MEXaHUYECKOI'0 JBHKCHHS B IPUPOJIC U TEXHHUKE (Ha IPUMEpax CBOOOIHO
Tmagaroux T€J1, AIBUKCHUA ) KUBOTHBIX, HC6CCHLIX TEJI, TPAHCIIOPTHBIX
CPEACTB U 1p.);

Ne | HaumeHnoBaHue pa3jiesioB H TeM NPOrpPaMMbI KoanyecTBo yacos Jata Buapl gesiTeIbHOCTH Bunapl, DJIEeKTPOHHBIE
n/n H3y4YeHHus: hopmsr (uudpossbie)
BCEr0 [ KOHTPOJIbHBIE | MPAKTUYECKHE KOHTPOIST o6pasoBaTeILHbIE
padoTsI padoThl pecypest
Paznen 1. Mexanndeckue siBJIeHHs
1.1. | MexaHn4ecKoe IBH:KEHHE M CIIOCOOBI €ro ONUCAHUSA 10 0 2 OO0cykIeH1Ee rPaHuLl IPUMEHUMOCTU MOJIEIIN «MATePUAIbHAATOUKAY; VYcrublit http://window.edu.ru/ ,
HaGutonenre MexaHM4eCKoro JBHKEHUs! Tejla OTHOCUTEIbHOPA3HBIX Tell o11poc; http://shkola.edu.ru/.

http://www.kmschool.ru




B3anmopaeiicTBue Tes
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Habmntonenue 1 00CyX1€HUE ONBITOB € JBMKEHUEM TeJa IPU yMEHbIICHUH
BJIUSHUS APYTUX TEJI, NPETIATCTBYOUINX IBUKCHHUIO,

O6Cy)KI(CHl/le BO3MOXHOCTH BBIIIOJTHCHUS 3aKOHA HHEPLUHUU B PA3JIMIHBIX
cUcTeMax OTCYETa;

Jle#icTBUs ¢ BEKTOPAMU CHJI: BBINOJHEHHE 3a/IaHUH MO CI0KEHUIO U
BBIYUTAHUIO BEKTOPOB,

Awnanu3 1 00bsSCHEHHE SIBJICHUH C HCIIOJIB30BAaHUEM BTOPOTO 3aKOHA
HproToHa;

Pemenne 3agad ¢ Coab30BaHUEM BTOPOTo 3akoHa HbloTOHA M npaBHiIa
CIIOKCHUS CHIT;

Ornpezienenne KECTKOCTH NPYKUHBI;

AHanu3 cUTyanui, B KOTOPHIX HaOII0AAI0TCs yIpyrue qedopMaiuu, 1 ux
00BSICHEHHE C UCTIONB30BaHNEM 3aKoHa ['yka;

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOIBKECHUS OT CHIIBI
HOpMaNbHOTO aBieHus. OOCYKICHUE Pe3yIbTaTOB UCCIICIOBaHUS;
Omnpenenenne K0dhOUIHEHTa TPEHUS CKOIBKCHUS;

M3mepenne cuitbl TpeHHs TTOKOS;

Perenne 3a1a4 ¢ UCTIOIBb30BaHUEM (HOPMYJIBI ISl CHIIBI TPEHUSI CKOJIBYKEHHMST;
OOBsICHEHNE HE3aBUCUMOCTH YCKOPEHHUS CBOOOIHOTO TTaICHUS OT MaCChI
Tena;

Or1ieHKa BEIMYUHBI CHIIBI TATOTEHHUS, JEHCTBYIONIEH MEXIY JBYMSI TeIaMHU
(Ju1st pa3HbBIX Macc);

AHanu3 IBHKeHUs HeOECHBIX TeJ O] JeHCTBUEM CHIIBI TSATOTEHUs (¢
UCIIONIB30BAHHEM JIOTIONHUTEIBHBIX HCTOYHUKOB HH(OPMAILHN );

Perenne 3agau ¢ ucnonp30BaHNEM 3aKOHA BCEMUPHOTO TATOTEHHS H
(hopMyIIBI 1St pacy€Ta CHIIBI TSKECTH;

Perenue 3aau Ha onpezieneHue Beca Tella B Pa3IMYHBIX YCIOBHUSX;
OnpeJenieHne EHTpa TSHKECTH Pa3IMYHBIX Tel,

YcrHbIi
onpoc;
[TuceMeHHbIi
KOHTPOJIb;
3auer;

http://window.edu.ru/ ,
http://shkola.edu.ru/.
http://www.kmschool.ru

1.3.

3aKoHBI COXpaHeHHsI

10

W3mepenue MOIIHOCTH;

V3Mepenne NOoTeHINATbHOM SHEPIuH yIpyro AeGpOpMUPOBAHHON MPYKUHBI;
V3Mepenne KUHETHYECKOH SHEPTUH TeJla MO JJIMHE TOPMO3HOTO IyTH;
OKCrepUMEHTANIbHAS TIPOBEPKA 3aKOHA COXPAHEHHSI MEXaHUYECKOW SHEPI Ul
pH CBOOOTHOM TT1a/ICHUH;

TIpuMeHeHne 3aKkoHa COXPAHEHUSI MEXaHUUECKOM SHEPTHHM VIS pacuéra
MOTCHIHATBHON U KHHETUYECKOH YHEeprHii Tena;

Perenne 3a1a4 ¢ UCIIOIb30BAaHUEM 3aKOHA COXPAHECHHSI MEXaHHYECKOM
9HEPTHH;

Ycrublit
0IIpoc;
ITuceMennbIit
KOHTpOJIIB;
Konrponsnas
pabora;

http://window.edu.ru/ ,
http://shkola.edu.ru/.
http://www.kmschool.ru

Hroro mo paszemy
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Paznen 2. Mexannveckune KoJieOaHUsI U BOJIHBI




2.1. | Mexannueckue KoJedaHus 7 Habmonenne kosiebanumii Mo JeHCTBUEM CHIT TSDKECTH U YIIPYTOCTH YcerHblit http://window.edu.ru/ ,
oOHapyXeHHE MOJ0OHBIX KoNeOaH!H B OKPYKAIOLIEM MUPE; orpoc; http://shkola.edu.ru/.
AHanu3 xonebaHuH rpy3a Ha HUTU U Ha npysxuHe. OnpeeneHne 4acToThl Iucemennslit | http://www.kmschool.ru
KoJIe0aHUi MaTEMaTH4ECKOTO U MPYKUHHOTO MAsITHUKOB; KOHTPOJIb;
Habmonenue u 00bsICHEHHE SBIICHHUS PE30HAHCA; IpakTnyeckas
HccnenoBanue 3aBUCMMOCTH IIEPUO/ia KOJI€OaHUH TTOBEIIEHHOTO K HUTH pabora;
rpy3a OT JUIMHbI HUTH;
Habmonenue 1 o6CyskieHHE ONBITOB, IEMOHCTPUPYIOIIHX 3aBHCUMOCTh
nepHo/a KonebaHuil Mpy)KHHHOTO MasATHHKA OT MAcChl IPy3a H KECTKOCTU
TPy KHUHBI;
IIpuMeHeHne MaTeMaTHIECKOTO H MPYKHHHOTO MasTHUKOB B Ka4eCTBE
MoJieneit I ONHCaHus KOJeOaHUH B OKPYIKAIOIIEM MUPE;
Pemrenne 3a/1a4, CBA3aHHBIX € BRIYHCICHUEM MM OI[CHKOH 9aCTOTHI
(nepuona) KoaebaHuii;

2.2. | Mexannyeckue BOJHBL. 3BYK 8 OOHapy»KeHHe 1 aHaJIN3 BOJIHOBBIX SIBJICHUI B OKPYKaIOILEM MUPE; VYcrHbli http://window.edu.ru/ ,
Hab6monenune pacnpocTpaHeHus IPOAOIbHBIX U HONEPEYHBIX BOMIH (Ha orpoc; http://shkola.edu.ru/.
MOIel1) U 0OHAPYKEHUE aHAJIOTMYHBIX BUIOB BOJIH B IIPHPOJE (3BYK, Iucemennsiii | http://www.kmschool.ru
BOSIHBIC BOJ'IH])I); KOHTPOJIb,
Beruncnenne JyIMHBI BOJTHBI M CKOPOCTH PAaCPOCTPAHEHUS! 3BYKOBBIX BOJIH;
SKCﬂepﬂMeHTaHLHOS ONPEACICHUEC T'PAHUIL YAaCTOTHI CJIBIIIMMBIX 3BYKOBBIX
KoJIeOaHMIA;
Ha6HlOHCHHe 3aBHUCUMOCTH BBICOTHI 3ByKa OT 4aCTOThI (B TOM 4YHCJIC C
UCIOJIB30BAHHEM MY3bIKAIbHBIX HHCTPYMEHTOB);
HabmoneHne 1 00bsICHEHHE SBIICHHUS aKyCTHYECKOTO PE30HAHCa;

Hroro no paszneny 15

Paznen 3. D1eKTPOMarHUTHOE 10JI€ U YJIeKTPOMATHUTHBIE BOJIHBI

3.1. | DJIeKTPOMArHUTHOE NOJIe ¥ YJIeKTPOMATHUTHBIE 12 ITocTpoenue paccyx/eHuU, 000CHOBBIBAIONIMX B3aUMOCBS3b dJIEKTPUUECKOT0 | YCTHBIH http://window.edu.ru/ ,

BOJIHBI U MarHUTHOTO TIOJICH; orpoc; http://shkola.edu.ru/.

Pacrnio3naBaHue U aHAIN3 PAa3IMYHBIX IPUMEHEHHUIT DIeKTPOMArHUTHBIX BOH | IIpakruueckas | http://www.kmschool.ru
B TEXHHKE; pabora;
Pemenne 3aa4 ¢ HCHOIb30BaHUEM (HOPMYIT 1L CKOPOCTH
9JIEKTPOMATHUTHBIX BOJIH, JUTHHBI BOJIHBI U YaCTOTHI CBETA;

Hroro no paszneny 12

Pa3nen 4. CeroBble sIBJeHHS

4.1. | 3aKoHBI pacnpocTpaHeHHsI CBeTa 3 OOBsICHEHNE M MOJICTTUPOBAHHE COJTHEYHOTO U JIyHHOTO 3aTMEHHI; VYerusbrit http://window.edu.ru/ ,
HccnenoBanue 3aBUCUMOCTH yTJia OTPaKEHUS CBETOBOTO JIyda OT yriia orpoc; http://shkola.edu.ru/.
naJIeHus; Tucemennsiid | http://www.kmschool.ru
H3yuenne cBOiCTB n300paXkeHHs B ILIOCKOM 3epKae; KOHTPOJIB;

HccnenoBanue 3aBUCUMOCTH yTJia TIPEIOMIICHUS OT YIJa MaJIeHUs CBETOBOTO
Jlyda Ha TPAHHULE «BO3LyX—CTEKIIO»;

Pacrio3HaBaHue SIBJICHUI OTPaKEHUS U NPEIOMIICHUS CBETA B IIOBCETHEBHON
JKM3HH. AHAIIN3 U O0BSICHEHHE SIBIICHUS ONITHYECKOTO MUPaXKa;

Perenne 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHOB OTPAXKECHHMS U MPEIOMIICHUS
CBETA;




4.2. | JIun3sl 1 onTHYEeCKHE PHOOPHI 3 [Monyuenne n3o0pakeHnit ¢ MOMOILIBIO COOMpArOLIeH U pacceuBaroLeit TuH3; | YcTHbI http://window.edu.ru/ ,
Ormpezienenne GHOKYCHOr0 PacCTOSIHHUS M ONTHYECKOH CHIIbI coOuparoiei orpoc; http://shkola.edu.ru/.
JIH3BL; http://www.kmschool.ru
AHanm3 yCTpOHCTBa M NPUHLIMIIA ACHCTBUS HEKOTOPBIX ONTHYE CKHX
npudopoB: ¢oroamnmnapara, MUKpockona, Teneckona(MC — Ouonorus,
ACTPOHOMHUS);

4.3. | Pa3noxeHune 6eJioro cBeTa B CHEKTP 3 Ha6uroeHue 1o pasioKeHHIo 6eoro cBera B CIEKTp; VYerubiit http://window.edu.ru/ ,
Ha6uronenre 1 00bsCHEHHE OIBITOB MO MONYYEHUIO OEIOro CBETa U orpoc; http://shkola.edu.ru/.
CJIO)KEHUH CBETa Pa3HbIX [[BETOB; 3auer; http://www.kmschool.ru
IIpoBesnenue 1 0OBICHEHUE OIBITOB [0 BOCHPHATHIO [[BETA IPEAMETOB IIPH
UX HaOJII0JCHUH Yepe3 LIBETOBbIC (GHIBTPHI (LBETHBIE OUYKN);

HWroro no paszeny 9

Pa3snen 5. KBanToBbIe sIBJICHHS

5.1. | Menyckanue W NOIJIONIEHHE CBETa AaTOMOM 4 O6cyskneHue nenu onbiToB Pesepdopaa 1mo ucciaes0BaHuio aTOMOB, VYerusbrit http://window.edu.ru/ ,
BBIIBIDKCHHE THIIOTE3 O BO3MOKHBIX pe3yJibTaTax OIBITOB B 3aBUCMMOCTH OT | OIPOC; http://shkola.edu.ru/.
HPEIOoIaraeMoro CTpOSHUs aTOMOB, (JOpMYJIMPOBAaHUE BHIBOJIOB U3 Tucemennsiid | http://www.kmschool.ru
PE3yIBTATOB OIBITOB; KOHTDOIIB;
HabmoneHre CIUIONIHBIX ¥ JIMHEHYATBIX CIIEKTPOB U3JTyYCHHUs PA3IHIHBIX
BemecTB. OObACHEHHE IMHEHYAThIX CIIEKTPOB U3y YCHNUS;

5.2. | CTpoeHune aTOMHOIO s1Ipa 6 O0cyx/IeHNEe BO3MOXKHBIX THIIOTE3 O MOJECIISAX CTPOCHHUS sIapa; VYcerbrit http://window.edu.ru/ ,
OmnpeneneHne cocTaBa saep Mo 3aJaHHBIM MacCOBBIM M 3apsIOBBIM YHCIaM M | OIpOC; http://shkola.edu.ru/.
IO TIOJIOXKEHHIO B MIEPUOANIECKOM cucteMe 31eMeHToB (MC — xumus); TIpaktuueckas | http://www.kmschool.ru
AHann3 U3MEHEHHUsI COCTaBa SAPA M €ro MOJIOKCHHS B EPHOIUICCKOH pabora;
cucreme npu apaguoaktuBHocti (MC — xumns);
HccnenoBanue TpeKOB avacTHIl IO TOTOBBIM (oTorpadusm;
Amnanu3 GHONOTHIECKHX H3MEHEHHH, TIPOUCXOAAMINX O] AeHCTBHEM
panuoakTuBHbBIX H3aydeHnit (MC — Guomnorus);

5.3. | SlnepHble peakuuu 7 Perenue 3a1au ¢ UCIIOIb30BaHUEM 3aKOHOB COXPAHEHUs MACCOBBIX U Ycrublit http://window.edu.ru/ ,
3apsIIOBBIX YUCEN Ha OLpe/e/ieHue Pe3y/IbTaToB SSPHbIX PeaKiHil; aHaIu3 orpoc; http://shkola.edu.ru/.
BO3MOKHOCTH MJIM HEBO3MOXKHOCTH SIJIEPHON peakimu; Iucemennsiit | http://www.kmschool.ru
O1LeHKa SHEPryH CBSI3HU siep C UCIONb30BaHueM (GopMyIbl DHHINTeH A, KOHTPOJIB;
OGcyxieHHE IEePCIEKTUB HCIIOIb30BaHHs YIPABISIEMOr0 TEPMOSICPHOIO 3auer;
CHHTE3a;
OO0cyx/IeHne NPEUMYIIECTB ¥ HKOJIOTHUECKUX IPOOIIeM, CBI3aHHBIX C
saepHoii sneprerukoit (MC — skouorust);

HNroro no paszngeny 17

Paznen 6. [loBTOpUTE/ILHO-00001AaK0II KT MOTY.1b

6.1. | CucremaTn3auus u 00061IeHNE MPEIAMETHOTO 9 http://window.edu.ru/ ,

CO/IEPKAHUS U ONBITA AESATEJbHOCTH, http://shkola.edu.ru/.
NPHOGPETEHHOTO NPHU H3Y4YeHHH BCEro Kypca pusuku http://www.kmschool.ru
Hroro no paszemy 9
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ITOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KoaunuecTBo yacos Hara Buasl,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJISA
padoThI padoThI

1. |IloBTOpEeHue TEMBI | 0 0 YcrHbIl
"MexaHuyeckoe ABUKEHHUE." OIpoc;

2. | IloBTOpeHue. “3aKkoHbI 1 0 0 VYcrHbli
B3aUMOJICHCTBUS U JBUKCHUS o1poc;
Ten’

3. | IloBTopenue. 1 0 0 Ycrubiit
«INEKTPOMArHUTHOE TIOJIE» 01poc;

4. | IloBTOpEHue. 1 0 0 VYcrHblid
«I"eomeTponyeckasi ONTUKA» oTpoc;

5. | MarepuanpHas TOUKa. 1 0 0 YcTHbIM
Cucrema orcuera. OTpoc;

6. [Tepemenienue. 1 0 0 Y cTHRIN

oTIpoc;

7. | OnpeneneHune KOOPAUHATHI 1 0 0 YcrHbii
JBUKYLIEToCs Teja. o1poc;

8. |Ilepememienue npu 1 0 0 YcTHbIN
IPSIMOJIMHEHHOM oTIpoc;
PaBHOMEPHOM JIBUKEHUH.

9. | I[IpsmonuHeitHOE 1 0 0 YcTHbri
PaBHOYCKOPEHHOE JIBUKEHUE. o1poc;
Yckopenue.

10. | CkopocTh NpSAMOIMHEHHOTO 1 0 0 YcTHBII
PaBHOYCKOPEHHOTO 0Ipoc;
neuxenns. [ paduk ckopoctu.

11. | Pewenune 3amau. 1 0 0 [InceMeHHbIM

KOHTPOJIb;

12. | Pewenue 3anau. 1 0 0 [TnceMeHHbI

KOHTPOJIb;

13. |Ilepememenue npu 1 0 0 VYcrHblid
MPSAMOJIMHEHHOM 0mpoc;
PaBHOYCKOPEHHOM JIBH>KEHUU




14. | [lepememenue Tena npu YcrHbii
MPSMOJIMHETHOM OIIpoC;
PaBHOYCKOPEHHOM JIBH)KCHUH
0e3 HauaIbHON CKOPOCTH

15. | JlaGopaTtopHas pabora Ne 1 [IpakTnueckas
«HccnenoBanue pabora;
PaBHOYCKOPEHHOTO JIBHXKEHHSI
0e3 HayaJIbHON cKopocTH"

16. | OTHOCHTENBHOCTE ABYKEHUSI. Y cTHEIN

o1poc;

17. | CamocrositenbHas paborta Nel YcTHBI
«IIepemerienue» 0IIpoC;

18. | MHepuuanbHble CUCTEMBI Y cTHERIN
oTcyeTa. orpoc;

19. | Ilepssrit 3akon HeroToHa YcTHbIM

o1poc;

20. | Bropoii 3akoH HproToHa YcrHbli

oTIpOoc;

21. |Pemenue 3agau [TucbmMeHHBIM

KOHTPOJIb;

22. | Tperuii 3akoH HproToHa YcrHbIl

oTpoc;

23. | Pemenue 3agau [TuceMeHHBIIH

KOHTPOJIb;

24. | CBoOOgHOE MAZICHHUE TE VYcTHblit

0Ipoc;

25. | ABmwxenue Tena, OpOIIEHHOTO VYcrHblid
BEPTUKAIBHO BBEPX. o1poc;

26. | HeBecomocTb VYcTHbIi

oIpoc;

27. |Jlaboparopnas padota No 2 [TpakTuueckas
N3mepenue yckopeHust pabora;
CcBOOOIHOTO ITaICHUSA

28. | 3aKOH BCEMUPHOIO TATOTEHUS YcTHbI

01poc;

29. | Yckopenue cBOOOIHOTO Y cTHERIN
najicHus Ha 3eMJie U JPYyTrux oTpoc;

HeOECHBIX TeJIaxX.




30. | OtkpeiTue wianet Hentyn u YcTHbI
[TnyTon. (s OTIpOC;
JIOTIOJTHUTEIBHOTO YTEHMSI)

31. | [IpsmonuneitHOE U YcrHblid
KPUBOJIMHENHOE JABUKEHUE. 0Ipoc;

32. | JBmkeHue Tena mo YcTHbIi
OKPYHOCTH C IMTOCTOSIHHOM MO OIIpOC;
MOJIYJII0 CKOPOCTBIO.

33. | Pewenue 3anau [TucbMeHHbIi

KOHTPOJIb;

34. | cKycCTBEHHBIE CITyTHUKH VYcrHblid
3emuu. 0mpoc;

35. | Ummynsc Tena. YcrHbii

01poc;

36. | 3aKoH COXpaHEHUs UMITYJIbCa VYcrHblid

oTpoc;

37. | PeakTuBHOE ABUXKEHUE. YcTHbIM
Paxersr. OIIpOC;

38. | BbIBOJ 3aKOHA COXpaHEHUs YcTHRIN
MEXaHUYECKOUN SHEPTUH. oTpoc;

39. | Pemenue 3anau. [loaroroska k YcrHbii
K.p.Nel o1poc;

40. | KontponbHas pabota Ne 1 Kontponbhas
3aKOHBI B3aUMOJCICTBUSA U pabora;
TBUKCHHUSI TEJ

41. | KomebarenpHOe ABMKEHUE VY crHBI

o1poc;

42. | CBoboaHBIC KOEOAHUS VYTl

0Ipoc;

43. | BennunHbl, XapaKTEPU3YIOIINE VYcrHblid
KojebaTenbHOe ABMKEHHUE . ompoc;

44. | JlabopaTtopHas padora Ne 3 [IpakTuueckas
HccnenoBanue 3aBUCUMOCTH pabora;
Meproia U YaCTOTHI
CBOOOIHBIX KOJIeOaHU
MasTHUKA OT JUIMHBI €70 HUTU

45. |T'apMoHHYECKHE KOJIOOAHUS. VYcrHblid

oTpoc;




46. |3atyxaromme KojieOaHusl. YcrHbii
BrinyxaeHHbIe KOTEOaHUSI. oTpoc;
47. |Pe3onanc. VYcTHbI
0Ipoc;
48. | PacnpocTpanenue koneOanuii B YcrHbrit
cpene. Bonusl. 0mpoc;
49. | Jnuna BonHbl. CKOPOCTH VYcrHbli
pacrpocTpaHeHusl BOJIH. 0Ipoc;
50. | McTounuku 3ByKa. 3ByKOBBIC VYcrHblid
KoJjiebanus. BeicoTa, TeMOp u OTIpOC;
IPOMKOCTb 3BYyKa
51. | PacnpoctpaHneHue 3ByKa. VYcrubiit
3BYKOBBIE BOJIHBI. OIIpOC;
52. |Pemenue 3amau. Iloaroroska Y cTHRIN
KOHTPOJILHOM paboTe Ne2. 0mpoc;
53. | KonTponbsHas pabota Ne 2 KontponbHas
Mexannueckre KoeOaHus u pabora;
BOJIHBI. 3BYK
54. | Orpaxenue 3Byka. 3ByKOBOM VYcTHbI
pEe30HaHC. oTpoc;
55. | UHTepdepeHus 3ByKa. YcTHbIl
o1poc;
56. | MarauTHoe nosie YcrHbIN
oIpoc;
57. | HampaBnenue ToKa u VYcrHblid
HaIlpaBJICHUE JTUHUH €r0 0IIpoC;
MAarHUTHOTO TIOJIS
58. | OGHapyx)eHHe MarHUTHOTO YcrHbli
TIOJIsI IO €ro JIEUCTBUIO Ha ompoc;
3JIeKTpU4ecKui TOK. IIpaBuio
JIEBOH PYKH.
59. | UBayKuust MAarHUTHOTO MOJIA. Y cTHERIN
MarHuTHBIN TOTOK 01poc;
60. | Pemenue 3agau. [TucbMeHHBIH
KOHTpOJIb;
61. | SIBieHue 3IEKTPOMArHUTHOMN VYcrHblid
UHAYKIINH. oTpoc;




62. |JlabopaTopHas padota Ne 4 [TpakTuueckas
Wzydenue sBneHus pabora;
3JIEKTPOMArHUTHOW UHIYKITUU

63. | HanmpaBneHue HHIYKIIMOHHOTO YcTHBII
toka. [IpaBuno Jlenua. OIIpoC;

64. | SIBneHue caMOMHIYKIWH. VYcrHbli

orpoc;

65. |I[lonyuenue u nepenaua YcTHbI
IIEPEMEHHOTI'0 3JIEKTPUUECKOIO 0Ipoc;
toka. Tpancdopmarop

66. | DIEeKTPOMarHMTHOE TOJIE. VYcrHblid
DIEeKTPOMarHUTHbIE BOJIHBI OIpoc;

67. | KonebaTenbHbIil KOHTYP. YcrHbii
[Tonyuenue 0IIpoC;
3JEKTPOMArHUTHBIX
Kose0aHui

68. | [IpuHUMIBI paIUOCBSI3U U Y cTHRIN
TEJIEBUICHUS. OIpoc;

69. | Uatepdepennus cBera. YcTHbIN

o1poc;

70. | DnekTpoMarHuTHas mpupoaa YcrHbIN
CBeTa. 0mpoc;

71. | [Ipenomienue cBera. YcrHbii
DU3NYECKUIN CMBICT OIIpOC;
MIOKa3aTeJsl MPeIOMIICHHUS.

72. | Hucnepcus ceera.llpera ten. Y cTHBIN

0Ipoc;

73. | Cnekrorpad u CIEKTPOCKOIL. YcrHbrit

orpoc;

74. | Tunbl ONTUYECKUX CIEKTPOB. YcrHbii

0Ipoc;

75. | CnexTpanbHbIi aHAIIN3. VYcrHblid

OIpoc;

76. | IlornomieHue u UCIyCcKaHue YcrHbiit

CBETa aTOMaMH. 01poc;

[IpoucxoxaeHre TMHENYATHIX

CIIEKTPOB




77. | PamnoakTUBHOCTH KaK YcTHbI
CBUJIETENILCTBO CJIOKHOTO oTpoc;
CTPOEHHS aTOMOB.

78. | Mopenu atomoB.OnbIT YcrHblid
Pesepdopna 0Ipoc;

79. | PagnoakTUBHBIE PEBPAIICHUS YcrHbli
ATOMHBIX SITIEP. ompoc;

80. | DxcnepuMeHTaNbHbIE METObI YcTHbI
HCCIe0BaHuUs YacTHII. o1poc;

81. | OTkpbITHE POTOHA. VYcrHblid

OIpoc;

82. | OTkpbITHE HEMPOHA. YcTHBI

01poc;

83. | CocraB aTOMHOTO YcTHbIi
anpa.MaccoBoe 4ucio. 0Ipoc;
3aps10BOE YHCIIO.

84. | SAnepHbie CUIIBI. YcrHbii

o1poc;

85. | Dueprus cszu. Jledekr macc. VYcrHblid

OIpoc;

86. | llenenue snep ypaHa. YcrHbii

orpoc;

87. |Jlaboparopnas pabota Ne 5 IIpakTnueckas
N3yuenue nenenus sapa aroma pabora;
ypasa 1o ¢otorpaduu TpekoB

88. | Llennas peakuus. YcrHblid

o1poc;

89. | SnepHslii peakTop. VYTl
[IpeobpazoBanue BHyTpeHHEH OIIpoC;
SHEPIUH ATOMHBIX SJIEp B
3JEKTPUUYECKYIO SHEPTHUIO.

90. | ATomMHas 3HEpreTHKa VYcrHblid

OIpoc;

91. | buonoruueckoe aeicTBUe Ycrubiit
paavanuy. 3aKoH o1poc;
PaIMOaKTUBHOIO pacrnajia

92. | TepmosinepHas peakius VYcrHblid

oTpoc;




93. | JlabopaTopHas padota Ne 6 1 [TpakTuueckas
N3yueHne TpekoB 3apssKeHHBIX pabora;
YaCTHI] IO TOTOBBIM
¢dotorpadusam

94. | Pewenue 3anau. [loaroroka k | 1 YcrHbIl
UTOrOBOM KOHTPOJIBHOU OIIpOoC;
pabore.

95. | UtoroBas xoHTpoabHas padora | 1 KonTponbsnas
1o ¢pu3mnKe pabora;

96. |Pabota Han omubKamu. 1 [TucbMeHHbIM
KOHTpOJIb;
3auer;

97. | Pe3epB u moBTOpEHUE 1 VYcrHblid
orpoc;

98. | Pe3epB u noBTOpeHUE 1 Ycrubiid
o1poc;

99. | Pe3epB u nmoBTOpEHUE 1 VYcrHblid
oTIpOoc;

100. | Pe3epB u nmoBTOpEHUE 1 YcrHbii
o1poc;

101. | Pe3epB u moBTOpEHUE 1 YcrHbIN
oTpoc;

102. | Pe3epB u moBTOpEHUE 1 YcTHbI
ompoc;

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Breaute cBoit BapuanT:@usuka 9 kiacce/ Ilepeimkun A.B., ['ytauk E.M., OO0 «IPODAY;

METOANUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Ennnas xomnexmus mudpoBeix 00pa3oBaTebHBIX pecypcoB. http://schoolcollection.edu.ru/

Karanor o6pa3zoBatenpHbIX pecypcoB cetu MuTteprert. http://katalog.iot.ru/

Poccutickuii o6meo0pa3zoBarenbHbIil moptai. http:// www.school.edu.ru/

Enuneiii katanor o6pazoBarensHbix UHTEpHETpEecypcoB. http://window.edu.ru/ , http://shkola.edu.ru/.
http://www.kmschool.ru



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

OBOPYJIOBAHME J1JIsI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPALIUI
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