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1.INOACHUTEJIBHASA 3AITUCKA

PaGouas mporpamma mo ¢usuke 9 KJ. cocTaBjeHa B COOTBeTCTBHM Cc DeneparbHbIM
roCy/1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHapTOM: «DPu3nka» 7-9 kiaccsl (0a30BbIil ypOBEHb)
U OPUMEPHBIX HporpaMM o ydeOHbIM mpeameram. Pusuka. 7 — 9 kiaccel: mpoekT. — M.:
[Ipoceemenune, 2011. — 48 c¢. — (CranmapTel BTOPOTO TOKOJICHHS), HA OCHOBE ABTOPCKUX
nporpamMm (aBropoB A.B.Ileppimkuna, E.M. T'yrtauk, I'.5l.) ¢ yuetom TpebGoBaHuit
l'ocynapctBeHHOro  00pa3oBaTENILHOIO  CTaHAApTa BTOPOIO  IOKOJIEHUS, Ha OCHOBE
OO0pa3zoBarenbHOM MpOrpaMMbl OCHOBHOro obiero obpasoBanus MKOVY «Mnpaubaesckas
OOI1»

IIporpamma  cOOTBETCTBYeT 0Opa30BaTENbHOMY MHUHUMYMY  COJEpXKAaHHUS  OCHOBHBIX
0o0pa30BaTeNbHBIX IPOrpaMM U TPEOOBAHUSAM K YPOBHIO [TOJATOTOBKH YYaIUXCS.

AJIpecHOCTb.

[Iporpamma paccuntana Ha ydamuxcs 9 kmacca. [Iporpamma mo3Bonsier paborath 6e3
MEepPEerpy30Kk B KJacce C JEeThbMHU DPA3HOTO YpPOBHs oOydeHHs W uHTepeca K ¢usuke. OHa
no3BoyiieT CcHOPMUPOBATH y  yYAIIMXCA OCHOBHOWM IIKOJBI  JOCTATOYHO IIMPOKOE
MpeACTaBICHUE O (PU3NIECKON KapTHHE MUpPA C YIETOM BO3PACTHBIX OCOOCHHOCTEH yJaIIuXCs.

HUcnonb3yemplii yueOHO — MeTOANYECKUI KOMILJIEKT

1. Ileppimkun A.B., I'ytHuk E.M. ®usuka. 9 knace. — M.: [Ipoda, 2014

2. Ileppimkun A.B. Coopauk 3ama4 o ¢usuke. 7-9 xknaccel. — M.; «Ok3amen», 2014

3. IIpumepnble nmporpaMmsl 1o y4eOHbIM mpeameraMm. @usmka. 7 — 9 kiaccel: NpoekT. — M.:
[Ipoceemenue, 2011

4. 3opun H.M. KonTtponbHo-u3mepurenbusle MaTepuansl. dusuka. 9 knacc. — M.: BAKO, 2014
5. Ueborapesa A.B. Tectsl o ¢usuke. K yueonuky A.B. [leprimkuna. @usuka. 9 ximacc. —M.:
W3parennctBo «OK3ameny 2015.

MecTto npeamera
Ousznka — ¢QyHIaAMEOHTAIbHAS HayKa, WMEIOIIas CBOEH MpeAMETHOM o001acThio OOIIHe
3aKOHOMEPHOCTH MPHUPOJBI BO BCEM MHOr000pa3uu sIBIEHUI OKpyxaromiero mupa. ®Ousuka —
HayKa O NIpHUpOJe, M3ydarolias HauOojee OOLIMEe W NMPOCTEHIINE CBOWCTBA MAaTEPHAIBLHOTO
mupa. OHa BKJIIOYaeT B ce0sl Kak MIpOoIecC MO3HAHMS, TaK M Pe3yibTaT — CYMMY 3HAHHIA,
HAKOIUICHHBIX Ha MPOTSDKEHHH HCTOPUYECKOTO PAa3BHUTHUs oOmIecTBA. DTUM UM ONpEAEISeTCS
3HaYeHHue (U3UMKU B LIKOJHbHOM oOpa3oBaHuu. Pusnka umeeT OOJBIIOE 3HAUYEHUE B JKU3HU
COBPEMEHHOTO O0IIECTBA M BIMSACT HA TEMITbI Pa3BUTHS HAYYHO-TEXHHUECKOTO ITPOIiecca.
VYuebnas nporpamma no ¢usuke B 9 kiacce paccuntana Ha 102 yaca, o 3 yaca B
HEJIEIIO.

Menau u 3agaun

[enu u3yuenus GU3MKU Ha ypOBHE OCHOBHOTO 00111er0 00pa3zoBaHus onpenenensl B Konuenuu
npenofaBaHus ydeOHoro mnpeamera «@Dusuka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Odenepary, peaM3yIOMUX OCHOBHBIE 001Ie00pa3oBaTeNbHBIC MPOTPAMMBI, YTBEPXKIAEHHOMN
pemenreM Komnernu MuHuctepcTBa mnpocseiieHus Poccuiickoit denepanyu, NpoTOKOA OT 3

nexadps 2019 r. Ne TTK-4BH.
Lenu nzyueHus: GU3MKHU:

e mnpuoOpeTeHue UHTEepeca u CTpEeMJICHUS o0y4aromuxcst K HAay4YHOMY

U3YUCHHIO MPUPOJBI, Pa3BUTHE HMX MHTEIUICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;



e pa3BUTHE IPEJCTABICHUN O HAYyYHOM METO/€ MO3HAHUS U (OPMUPOBAHUE UCCIIEIOBATENHCKOIO
OTHOIIECHMS K OKPY>KAIOLIUM SIBJICHUSAM;

e (QopmHupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3yuYeHUsI OCHOB CTPOEHUSI MAaTEpUU U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3UKHY;

e (QopmupoBaHUE NPEICTABICHUN O POJIU (U3MKHU IS Pa3BUTHS JPYIUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH];

e pa3BHUTHE NIPEJCTABICHUNA O BO3ZMOXKHBIX cepax Oynymiel npodeccuoHaIbHOU JesTeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JalbHEHIIEMy 00yUE€HHUIO B 3TOM HalpaBJICHUH.

JoctuxeHne HSTHUX Ieed Ha YpOBHE OCHOBHOTO o00miero oOpa3oBaHHs o0OecleuyuBaeTcs
pELICHNEM CIIEIYIOINX 3aau:

e mpuOOpeTeHHEe 3HAHUH O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAHHYECKHX, TEIUIOBBIX,
HIIEKTPUYECKHIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSX;

e MpuOOpETeHHE YMEHHMH OINHUCHIBATH M OOBACHATH (PU3MUECKUE SBJICHUS C HCIOJIb30BAHUEM
MOJTYyYECHHBIX 3HAHU;

e OCBOGHHME METOJIOB PELICHHUS MPOCTEHUIIMX PACYETHBIX 3aJad C HCIOJIb30BaHUEM (DU3MUYECKHUX
MoJIieTield, TBOPYECKUX U MTPAKTUKOOPUECHTUPOBAHHBIX 337134,

e pa3BUTHE YMEHUI HAONIOIATh IPUPOTHBIC SBICHUS U BBHIIOJIHSITD OIBITHI, Ta0OpaTOPHBIE paObOTHI
¥ 9KCHIEPHMEHTAIBHBIE MCCIIEI0BAHNS C HCIIOIB30BAHNEM N3MEPUTEIBHBIX TPHOOPOB;

e OCBOEHHE MPUEMOB paboTHI ¢ HH(poOpMaIel PU3MUECKOTO COAEpIKaHuUs, BKIOYast HHPOPMALIUIO
O  COBPEMEHHBIX  JOCTIDKEHHAX  (HM3MKM; aHaIM3 W KPUTHYECKOE  OICHUBAHHE
MH(POPMALIMU;3HAKOMCTBO €O cdepamu TPO(PECCHOHANBHON JEATENIEHOCTH, CBSI3aHHBIMH C
(HU3HUKOI, U COBPEMEHHBIMH TEX

®opMmbl yuéTa padoueii mporpaMMbl BOCIIMTAHUS B padoyeil mporpaMmme
no ¢pusuxe

Pa6ouas nmporpamma Bocniutanust MKOVY «Unbaunbaesckas OOILD» peanusyercs B TOM 4uciie
U 4Yepe3 UCMOJIb30BaHUE BOCIUTATENBHOIO NOTEHIMAda YPOKOB (U3UKU. Orta pabora
OCYIIECTBIISETCS B CIECAYIOMNX (hOopMax:

* TloGyxnenue oOydaromMxcs COONIOJATh HAa YPOKE OOIIEHNpPUHSTHIE HOPMBI TTOBEACHUS,
npaBwia OOIIEHUS €O CcTapmuMu  (Te1arort4eckuMu  paOOTHHKaMH) M CBEPCTHUKAMHM
(oOyuaronMucs ), MPUHLUUIBI y4eOHOW AUCHUIUIMHBI M CaMOOPraHU3alltu.

[TpuBneueHre BHUMaHUS OOYYalOMIMXCS K LIEHHOCTHOMY AacleKTy HM3y4aeMbIX Ha ypoKax
MIPEMETOB, SBJICHHM, COOBITUI Yepes3:
— oOpallieHe BHUMaHMs Ha HPAaBCTBEHHbIE ACHEKThl HAYYHBIX OTKPBITHI, KOTOpBIE M3y4aroTcs B
JaHHBII MOMEHT Ha ypOKE; Ha IMPEICTABUTEICH YYEHBIX, CBSI3aHHBIX C W3Y4aeMbIMH B JAHHBIH
MOMEHT TeMaMH, Ha TOT BKJaJl, KOTOPbIii OHM BHECIM B pa3BUTHE HAIeH CTpaHbl U MHUpa, Ha
TOCTOMHBIE TIOAPAKAHUS TIPUMEPHI UX )KU3HH, HA MOTHUBBI HX TTIOCTYIIKOB;

* Hcnonb30BaHuE BOCIUTATEIBHBIX BO3MOMKHOCTEH coOAep)kaHus ydyeOHOro mpeaMera i
dbopMupoBaHus Yy OOYYalOIIUXCS POCCHUMCKMX TPAAUIMOHHBIX JTYXOBHOHPAaBCTBEHHBIX U
COLMOKYJIBTYPHBIX IIEHHOCTEH uepe3 moadop COOTBETCTBYIOUINX 3a7ay ISl PEHICHHUs, TPOOIEMHBIX
CUTYyalui assi o0CYKJICHHS B Ki1acce

* BxiroueHHME B YPOK HIPOBBIX IIPOLENYpP, KOTOpPBIE NMOMOTAIT MOIAEPKATh MOTHBALUIO
oOyyaromuxcs K NOJy4YeHHUIO 3HaHUH, HaJa)KUBAHUIO MTO3UTUBHBIX MEKJIMUYHOCTHBIX OTHOIICHUN B
KJ1acce, IIOMOTaroT YCTaHOBIICHHIO J0OpoKeIaTeabHol atMmocdepsl BO BpeMst ypoka.

* [IpumeHeHHE HA YPOKE WHTEPAKTHBHBIX (POpM pabOTHI, CTUMYIHUPYIOIMINX MO3HABATEIHHYIO
MOTHUBAILIUIO O0YYAIOTIINXCA.



* [IpumeHenue rpynmnoBoi paboThl UM pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaH/IHOM pabOThI M B3aUMOAECHCTBUIO C IPYTHUMHU 00Y4aIOIIUMUCS.

® BLIGOp U HUCIIOJIb30BAHMUC Ha YpOKax METOAO0B, MCTOIUK, TCXHOHOFHﬁ, OKa3bIBAOIIUX
BOCIIUTATCIIbHOC BO3)ICI71CTBPI€ Ha JJUYHOCTHh B COOTBETCTBHH C BOCIIMTATCIBHBIM WJCAJI0OM, LICIIBIO U
3agadyaMiy BOCIIMTaHU.

® I/IHI/IHI/II/IPOBaHI/IC U MOoAACPIKKaA HCCHGI{OB&TCHBCKOﬁ JACATCIIBHOCTU IIKOJBHHUKOB B (bOpMC
BKIIIOYCHHUS B YPOK Pa3JIMYHBIX HCCICAOBATCIBCKHUX SaHaHHﬁ N 3a7a4, 4TO Ja€T BO3MOXHOCTH
O6yanOH_[I/IMC$I HpI/IO6peCTI/I HaBBIKK CaMOCTOSATCIIBHOI'O PCUHICHUA TeOpeTquCKOﬁ HpO6J’I€MLI,
TCHCPpUPOBAHUA U O(l)OpMJ'ICHI/ISI COOCTBEHHBIX TUIIOTE3, YBAXUTCIBHOI'O OTHOLICHHA K YYXHUM
naciam, HY6J'II/I‘-IHOFO BBICTYIUVICHHUSA, API'YMCHTHUPOBAHUSA U OTCTANBAHU CBOEM TOUKHU 3pCHUA.

* VYCTaHOBICHHE YBa)KUTEIBHBIX, OBEPUTEIBHBIX, HEPOPMAIbHBIX OTHOIICHUH MEXIY
YYUTENIEM U yYeHUKaMH, CO3/JaHHEe Ha YPOKaX AMOIIMOHAIEHO-KOM(OPTHOM CpPEJIbI.

2.COAEPKAHUE YYEFHOT'O NIPEJIMETA

Pa3nes 1. Mexannueckue siBJIeHUS

Mexanudeckoe aBuxeHue. MarepuanpHasd Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOI0 JBUKEHUsA. PaBHOMEpHOE NIpsIMOJIMHEWHOE ABMKeHne. HepaBHOMepHOE
NpsAMOJIMHENHOE JBHKEeHHE. CpellHsAsl © MTHOBEHHAsI CKOPOCTh TEJIA IIPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe npsMoiinHeiHoe qBmkenue. CoboaHoe najgenue. Onbithl ["anunes.
PaBHOMEpHOE IBIKEHUE TI0 OKpY)HOCTH. [lepron u gactora obpanienus. JInHelHas U yriioBas
ckopocTu. LleHTpocTpeMHUTENIbHOE YCKOPEHHE.

IIepssiit 3axk0oH HproTona. Bropoi 3akon Herorona. Tpernii 3akon Herotona. [Tpuniun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuia TPeHUS CKOJIbKEHHSI, CUJIa TPEHUS TIOKOS,
JIpYyrue BUJbl TPEHUS.

Cuna TSDKeCTH Y 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOTHOTO MaeHus. J[BrKeHne
wianeT Bokpyr Connua (MC). [lepBas kocMuueckas CKOpocTh. HeBecoMOCTh U IEperpy3KH.
PaBHoBecue maTepuanbHON TOUku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO TEa C
3aKPEIJIEHHON OChIO BpalieHus. MOMeHT cuibl. L[eHTp TskecTH.

Nmnynbe Tena. 3Menenue umnynbca. Miynbe cuibl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
neuxenne (MC).

Mexanmnueckasi paboTa 1 MOIIHOCTh. PaboTa cuit TSDKECTH, ynpyrocTH, TpeHus: CBs3b SHEPTUU U
pabotsl [loTeHnnanpHas 3Heprus Teia, MOJIHATOrO HaJl HOBEPXHOCTHIO 3eMiu. [loTeHIanpuas
SHEprus ckaroil npyxxuHel. Kunernueckas sueprus. Teopema 0 KUHETUYECKOW SHEPTUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUU.

emoncmpayuu

1. HabmioneHne MeXxaHMYEeCKOTO ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeNl OTCUETa

2. CpaBHeHHeE ITyTeH U TPaeKTOPUI TBMKEHHUS OJJHOTO M TOTO XKe TeJIa OTHOCUTEIILHO PAa3HBIX Tell
oTcyéTa

3. M3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIIMHEHHOTO IBUKCHUS

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHMS

5. HaOmronenue 1BrKeHUs Teja 10 OKPYKHOCTH

6. HaOnroieHne MeXaHN4eCKUX SIBICHUM, IPOUCXOAIUX B cucTeMe orcuéra « Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTEJILHO KaOMHeTa (PU3UKU

7. 3aBHCHMOCTb YCKOPEHUS Tejla OT MacChl Tejla U ASUCTBYIOLIEH Ha HETO CHIIBI

8. HaGumonenne paBeHCTBa CHIT TP B3aUMOJICHCTBUHN TET

9. M3meHeHue Beca Teja MpU YCKOPEHHOM JIBUYKEHUH

10.ITepenavya ummynbca Mpu B3aUMOJICHCTBUH TEI



11.IIpeoGpa3zoBanust SHEPTHH TIPU B3aUMOJICHCTBUU TEJ

12.CoxpaHeHue UMITyJIbCa IIPU HEYNPYTOM B3aUMOJIeHCTBUU

13.CoxpaneHne uMIybca Ipu aOCOIIOTHO YIIPYTOM B3aUMOACHCTBUU

14.HabutoieHre peakTUBHOTO JBM>KEHUS

15.CoxpaHeHne MEXaHU4ECKON YHEPTHH NPU CBOOOIHOM MaJIEHUU

16. CoxpaHeHne MEXaHUYECKON SHEPTuy NP JBM)KEHUU TeJa MOJ| IeHCTBUEM IPY>KUHBI
Jlabopamopuuvie pabomot u onvimeul

1. KoHcTpyupoBaHue TpakTa Ajs pa3roHa U JajJbHEHIero paBHOMEPHOr0 JBM)KEHUS IIApUKa WIN
TEIICKKHI

2. Ormpenenenue cpeiHeil CKOPOCTU CKOJIbXKEHUsI OpyCKa WM ABMKEHHSI IApUKA 110 HAKIIOHHOM
TUIOCKOCTH

3. Ormpenenenue ycCKOpeHHs Tesla Py paBHOYCKOPEHHOM JIBUKEHHUHU 0 HAKJIIOHHOH MJI0CKOCTH
4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBMKEHUH 0e3
Ha4aJIbHOW CKOPOCTH

5. IIpoBepka runoTe3bl: €CiI NPU PaBHOYCKOPEHHOM JIBIKCHHH 0€3 Ha4aJIbHON CKOPOCTH ITyTH
OTHOCATCS KaK psiJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE POMEKYTKH BPEMEHHU OJMHAKOBBI
6. MccremoBaHne 3aBUCHMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAaJIBHOTO JTaBICHUS

7. Omnpenenenne KodpGUIMEHTa TPEHUS CKOIbKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Ompenenenue paboThl CUIIBI TPEHHS IIPU PABHOMEPHOM JBIM)KEHUH TeJIa 10 TOPU3OHTAIBHON
MMOBEPXHOCTH

10.0mpenenenue paboThl CHIIBI YINPYTOCTH HPU MOABEME Ipy3a ¢ UCIOIb30BAHUEM
HEMNOABHKHOTO U MOABUIKHOIO OJIOKOB

11.M3y4yeHune 3aKOHa COXpaHEHUs SHEPTUU

Pa3zgen 2. Mexannuyeckue KoJ1e0aHUS U BOJHDBI

KonebarensHoe nBuxenne. OCHOBHbIE XapaKTEePUCTUKH KosleOaHUA: IEpUOJl, 4aCTOTA, aMILIUTYAA.
MaremaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBpalienue sHepruu npu KosedareabHOM JIBU-
KEHUHU. 3aryxaronue koyedanus. BeiHy)aeHHbIe Konebanus. Pesonanc. MexaHn4eckre BOJTHBI.
CpolicTBa MexaHn4yeckux BoJH. IIpo nonbpHbIE U nonepeyuHble BOIHBI. J{JI1MHA BOJIHBI M CKOPOCTD €€
pacrnpocTtpaneHus. MexaHndeckue BOJIHBI B TBEPIOM Teine, ceiicmuueckue BostHbl (MC).

3ByK. I'pomMKOCTB 3ByKa 1 BbIcOTa ToHa. OTpaskeHue 3ByKa. IHQpa3ByK U yIbTpa3ByK.
Hemoncmpayuu

1. HabGnronenue koneGaHMid T MO AHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH

2. Habmonenne kosiebaHuii Tpy3a Ha HUTH W HA TIPYKUHE

3. HaGnroienue BBIHYKICHHBIX KOJIEOAaHUI U pe30HaHCca

4. PacipocTpaHeHue NpO0JIbHbIX U NONEPEUHBIX BOJIH (Ha MOJIEIHN)

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCcTHUUYECKHI pe30HAHC

Jlabopamopuwie pabomot u onvimaol

1. OnpeneneHue 9acTOThI U TIEpHoIa KoJieOaHUH MaTEMaTHYECKOTO MasiTHUKA

2. OnpezeneHye 4acTOTHI U MEpHOAa KoieOaHUH PY>KUHHOTO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH IIEPHO/1a KOJIEOAHUH MOIBEIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH
4. UccnenoBaHue 3aBUCUMOCTH NEPHOIA KOJICOaHUH MPY>KUHHOTO MasgTHUKA OT MAacChl Ipy3a

5. IIpoBepka HE3aBHCUMOCTH TEPHOAA KoeOaHHi Tpy3a, OABEIIEHHOTO K HUTH, OT MacChl Tpy3a
6. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTb MIEPHOIa KOJIeOaHUi PYKMHHOTO MasiTHUKA OT
Macchl Ipy3a U )KECTKOCTH MPYKUHBI

7. U3mepenne yckopeHHs cBOOOIHOTO MaieHUs

Paspnen 3. DiieKTpOMarHuTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI

DIEeKTPOMArHUTHOE MoJe. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA NeKTpoMarHuTHbIX BosH [llkana
3JIEKTPOMArHUTHBIX BOJIH. MICIIONb30BaHNE AIEKTPOMATHUTHBIX BOJIH JJISI COTOBOM CBSI3H.



DnekTpomMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH

2. BonHOBBIE CBOMCTBA CBETA

Jlabopamopuvie pabomot u onvimeul

1. i3y4eHue CBOMCTB 2JEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMIIBHOTO TenedoHa

Pa3gen 4. CBeToBbIE IBJICHUSA

JlyueBas monens cBeta. Mcrounuku ceta. [IpsmonuneiiHoe pacnpocTpaHeHHe cBeTa. 3aTMEHUS
Connna u Jlynsl. Otpaxenue cBeta. Ilnockoe 3epkano. 3aKOH OTpaXKeHHUs CBETA.

[Ipenomienue cBeta. 3aKoH npesiomiieHus cera. [1oaHoe BHyTpeHHee OTpakeHUE CBETA.
Hcnonp30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHYECKUX CBETOBOAX.

Jlunza. Xox mydeit B ima3e. OnTudeckas cucrema poroanmnapara, MUKpockomna u teneckorna (MC).
I'na3 xak ontuyeckas cucremMa. ban3opykocTs U AadbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criekTp. OnbiThl HptoToHa. Clio)keHHE CIEKTPaIbHBIX I[BETOB.
Hucnepcus csera.

Jemoncmpayuu

[TpsMoninHeiHOe pacpoCcTpaHeHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.

IIpenomienne ceera.

Onrtuyeckuii CBETOBO/I.

Xon tydeit B coOuparomiei JTruH3e.

Xox Jydeil B pacceuBarolel JIMH3E.

[TomyyeHnue n300pakeHUIA ¢ TOMOIIBIO JIHH3.

9. Ilpunuun aeicTBus GoToanmapaTa, MUKPOCKOIIA U TEIECKOA.

10.Mozens riaza.

11.Pa3noxxenue 6e10ro cBeTa B CIEKT).

12.ITomyuenue 6eoro cBeTa Mpu CI0KEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie padbomot u onvimaol

1. UccnenoBanue 3aBUCMMOCTH yTila OTPa)KEHUS] CBETOBOTI'O JIyda OT yIJjia MaJleHusl.

2. N3yuenne XxapakTepUCTUK U300pakeHuUs MpeIMEeTa B IIIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCMMOCTH YIJIa MIPEJIOMIICHHUSI CBETOBOIO JIy4a OT yIJia MaJeHus Ha TpaHule
«BO3YX—CTEKJIIO».

4. TlonydeHnne n300paxeHU# C TOMOIILI0 COOMPAIOIICH JIMH3BI

5. Onpenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKOM CHIIBI CO OUpArOIIei TMH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETa B CIIEKTD.

7. OUBITHI O BOCTIPUATHUIO I[BETA MPEAMETOB MPH UX HAOTIOACHUH Yepe3 IBETOBbIC (PUIBTPEI.

NGO~ wWNE

Pa3gen 5. KBaHTOBLIE IBJICHUSA

OmnwiTel Pe3epdopaa u uranerapras Mojienb atoMa. Mojens aroma bopa. Mcnyckanue u
MIOTJIOIIECHNE cBETa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eta u rammaunsnydenus. CTpoeHre aToMHOTO siapa. HykionHas
MOJIENb aTOMHOTO ssipa. M30Tomns!.

PannoaktusHble npeBpamienus. llepuoa nonypacnana aTOMHBIX A11€p.

SnepHble peakuu. 3aKOHbI COXPAaHEHHUS 3apsII0BOIO U MAaCCOBOIO YUCEN. DHEPIUs CBSI3U aTOMHBIX
snep. CBsi3b Maccel U dHepruu. Peakuuu cuntesa u nenenus siaep. Mecrounnku sHeprun CosHua u
3Bé31 (MC).

SAnepnas sHepretuka. JleficTBUs paAMOaKTUBHBIX U3Ty4yeHUN Ha *kuBble opranu3Msl (MC).
Jemoncmpayuu

1. CekTphl U3Ty4YEHUS U TIOTJIOIIECHHUS.

2. CHeKTpsl pa3Iu4YHbIX ra30B.



3. CnexTp BOAOpOIA.

4. HabmoneHue TpekoB B kamepe Buibcona.

5. Pabora cuérurika HOHU3UPYIOIUX U3ITYYECHUH.

6. Peructpanust nu3myyeHus IpUPOIHBIX MUHEPAJIOB U MIPOAYK TOB.

Jlabopamopuvie pabomot u onvimeul

1. HaGmroieHue CIUIOIIHBIX U JTMHEHYAThIX CIIEKTPOB H3JIyUEHUSI.

2. UccnenoBanue TpEKOB: U3MEPEHHE SHEPTUU YACTHUIIBI IO TOP MO3HOMY ITyTH (110 hoTorpadusim).
3. U3mepenue painoakTuBHOro (hoHa.

IToBTOPHUTENBHO-00001IAKO NI MOYJIb

[ToBTOpHUTENEHO-0000IIAOIINIT MOTYJb MPEIHA3HAYCH VISl CUCTEMATU3AIMH 1 0000IIEHUS
IIPEIMETHOTO COJIEP>KaHMS U OIBITA AEATEIbHOCTH, IPUOOPETEHHOTO MTPU U3YUEHHH BCEro Kypca
(bu3uKy, a TaKKe 171 TOAroTOBKM K OCHOBHOMY roCyAapCTBEHHOMY IK3aMEHY MO (PU3HKE JUIs
o0yyaromuxcs, BBIOPAaBIINX 3TOT YUEOHBIH MpeaMeT.

[Ipu u3yyeHnn JaHHOTO MOAYJIS PEANTU3YIOTCSI U CUCTEMATU3UPYIOTCS BUbI AESITEIHOCTH, Ha
OCHOBE KOTOPBIX 00eCrieunBaeTcs JOCTHKEHHE IPEAMETHBIX U METANpeIMETHbIX INIAHUPYEMBbIX pe-
3yJlbTaTOB 00yueHus, GOPMUPYETCS €CTECTBEHHO-HAYUYHAsl FPAMOTHOCTh: OCBOEHUE HayUHBIX
METOIOB UCCIIeI0BaHMs SBJICHUN PUPOABI U TEXHUKH, OBJIAJJCHUE YMEHUSIMH OOBSICHSTh
(u3nyeckue SBICHUs, IPUMEHSIS IOJIyUYeHHbIE 3HAHUS, pelIaTh 3a/1a4k, B TOM YUCJIE KaueCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.

[TpuHIIMTIHATIBEHO JEATEIBHOCTHBIN XapaKTep JAaHHOTO pas3zera peain3yeTcs 3a CYET TOTO, YTO
ydaliecst BHIIOJIHAIOT 3a/1aHus, B KOTOPBIX UM IIpeAIaraeTcs:

e  Ha OCHOBE IMOJIYYCHHBIX 3HAHUHN PACIO3HABATH U HAYYHO OOBSCHATH (PU3UUYECKUE SBJICHHUS B
OKPY>KaoIIeH MPUPOJie ¥ TOBCETHEBHOMN KU3HU;

e HCIMONB30BATh HAYYHBIE METOABI UCCIEOBAHUS (PU3NUECKUX SBICHUI, B TOM YUCIE JUIS
MIPOBEPKU TUIIOTE3 U MOJTYYEHHUS TEOPETUUECKIX BHIBOJIOB;

e OOBSCHITH Hay4HbIE OCHOBBI HAaMOOJIEEe BaYKHBIX JOCTIKEHUN COBPEMEHHBIX TEXHOJIOTUH,
HaIrpuMep, MPaKTHUYECKOTO MUCTIOIB30BaHUS PA3ITMYHBIX HICTOYHUKOB SHEPTHUH Ha OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BUOB SHEPTHUHU.

Kaxxnast u3 TeM 1aHHOTO pasJielnia BKII0YaeT SKCIEPHUMEHTAIBHOE UCCIIeJOBaHIE 0000IIaronero
xapakTepa. Paznen 3aBepiaercst poBeIeHHEM AUArHOCTUYECKOM M OIIEHOYHOI paboTHI 3a Kype Oc-

HOBHOM IIKOJEI.

3.IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

Nzyuenne ¢pu3uku B 9 Kitacce HanpaBI€HO HA TOCTHKEHUE 00YYatOIUMUCS TUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OCBOEHHUS yU€OHOI0 IpeIMeTa.

JINYHOCTHBIE PE3YJIbTATHI
Ilampuomuueckoe 6ocnumanue:
e  TPOSIBJICHUE MHTEPECA K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3UIECKOi

HaAyKU;
e  IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUHCKUX YUEHBIX (DU3HUKOB.

Fpa.)fcoauacoe u 0yxosn0-upascmeennoe eocnumarnue:
. TOTOBHOCTb K AKTUBHOMY Y4YaCTHIO B 06CY)K,Z[CHI/II/I 06H_ICCTBCHHO-3H3.LII/IMBIX N 3TUYCCKHUX

po0JieM, CBSA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HKY;
e OCO3HAHME BAXKHOCTU MOPAJIbHO-3TUYECKUX IIPUHLUIIOB B ACATEIBHOCTA YYEHOTO.



Icmemuueckoe ocnumanue:

e BOCIPHUATHE OJCTETHUECKUX KayecTB (u3nyeckod Haykud: €€ TapMOHMYHOTO IIOCTPOCHUS,
CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH.

llermocmu HAYYHO020 NO3HAHUA:

e OCO3HAHHWE IEHHOCTH (PU3UYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMM, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;
e pPa3BUTHE HAYYHOMU JTIOO03HATEIHLHOCTH, HHTEPECA K UCCIIE0BATEIBCKON ACSTEIHHOCTH.

Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 D1A2ONOYUUA:

e OCO3HAHHE IICHHOCTH O€30MacHOr0 o0Opa3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
B2XHOCTH TPaBHJ OE30IaCHOTO TMOBEACHUS Ha TPAHCIOPTE, HA JOPOrax, C AJIEKTPHUYECKUM H
TCIIJIOBBIM 060py,HOBaHI/ICM B JOMAIIIHUX YCJIOBUSAX;

e chOpPMHUPOBAHHOCTh HaBbIKa peduieKCUM, TMPHU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKOTO Xe
IpaBa y IPyroro 4eioBeKa.

Tpyoosoe éocnumanue:

e AaKTHBHOE y4YacCTHE B PEIICHUU MPAKTUYECKUX 3ajad (B paMKaxX CEMbH, IIKOJBI, TOPOJa, Kpas)
TEXHOJIOTHYECKOM M COLMATBLHON HANIPaBICHHOCTH, TPEOYIOMIMX B TOM YUCIE U (PU3HMUECKUX 3HA-
HUU;

e UHTEPEC K MPAKTUYECKOMY H3yUYEHHIO NMPOdecCuid, CBA3AHHBIX C (PU3UKOM.

IKxonozuueckoe gocnumanue:

e OpHUEHTAlUs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUU IS peleHHs 3a7ad B 00JacTU OKpYXKaromei
cpenbl, IJIaHUPOBAHUA IMOCTYIKOB M OLIEHKH MX BO3MOKHBIX IOCIIEICTBUM JJIsl OKpYKAroUIel
Cpelbl;

e OCO3HaHME TIJIOOATBHOIO XapakTepa SKOJOTHYECKHX MpoOJIeM M IyTel UX perieHuUs.

Aoanmayusn 00yuarouiezoca K UsMEeHAIWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL CPeObl:

e TMOTPeOHOCTH BO B3aMMOJICHCTBMU IPH BBHINOJHEHUHM HCCICIOBAHUNA M TPOEKTOB (HU3NIECKOMH
HaIPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM IPYTHUX;

e TIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€pE3 IMPAKTUYECKYIO EATEIIbHOCTD;

e 1moTpeOHOCT, B  (OPMHMPOBAHMU HOBBIX 3HaHMH, B TOM u4Hciae (QOPMYIHPOBATH
WJIeH, TIOHATHUS, THIOTE3bl O (PU3MUECKUX OOBEKTAX W SBJICHUSX;

e 0CO3HaHHE Ae(PUUUTOB COOCTBEHHbIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (DU3UKY;

e IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PN3NUYECKUX 3HAHHIA;

e CTpEMJIEHUE aHAJIU3UPOBATh U BBIABIIATH B3aMMOCBSI3U IIPUPOJIbI, OOIIECTBA U IKOHOMHKH, B TOM
YHCJIe C UCII0JIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e OIICHKA CBOMX JICHCTBHH C y4ETOM BIIMSHUS Ha OKPYKAIOUIYIO CPEIY, BO3MOXKHBIX ITI0OAIBHBIX
MOCIICACTBUM.

METANIPEAMETHBIE PE3YJIbTATHI

YHuBepcaabHbIE TO3HABATEIIbHBIC IUCTBUS
ba3zoevie nocuueckue oeticmeusn:

e BBIABJIATH U XapaKTCPU30BATh CYHICCTBCHHBIC ITPU3HAKU 00BEKTOB (HBHCHHﬁ);



YCTAaHABJIMBATh CYIIECTBEHHBI TPU3HAK KIACCU(HUKAIIMKA, OCHOBAHUS Ui OO0OOIIEHHS |
CpaBHCHHUS;

BBISIBIIITh  3aKOHOMEPHOCTH M TPOTHUBOPEYMST B pacCMaTpuUBaeMbIX (akrax, JaHHBIX U
HaOJIIOJCHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSM;

BBISIBIISATH TIPUUMHHO-CIICJCTBEHHBIE CBS3HM MPU M3YyYCHHH (PU3NYECKUX SBICHHHA M IMPOIECCOB;
JieNiaTh BBIBOJBI C MCIIOJB30BAaHUEM JIEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHH, BbIIBUTATh
THITOTE3bI O B3aUMOCBSI3SIX (PM3UUECKUX BEITHMUHH;

CaMOCTOSITENIbHO BBIOMpaTh Crocod pemeHuss yuyeOHOM (¢u3nyeckod 3amauu  (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHsS, BHIOOP Hanboiee MOAXOAALIETO C Y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoevle uccneoosamenvckue oelicmeus:

HCITOJIB30BATh BOITPOCHI KAK MUCCIIEI0BATEIBCKUI HHCTPYMEHT ITO3HAHNUS;

IPOBOJIUTH 110 CAMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY OIBIT, HECJOXHBIN (U3NUECKUit
HKCIIEPUMEHT, HEOOJIBILIOE UCCIIEeIOBAaHUE (PU3NYECKOTO SIBIICHUS;

OLICHUBaThb Ha MPUMEHUMOCTh M JIOCTOBEPHOCTb HH(POpPMAIMIO, TOJYYEHHYI0O B XOJ€
HCCIIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (pOpMyNIupoBaTh OOOOINEHHMS M BBIBOJBI 10 pe3ylbTaTaM IPOBEAEHHOTO
HAOJI0/IEHUS, OBITA, UCCIICIOBAHNS;

IPOTHO3MPOBATh BO3MOXKHOE JalibHEHIiee pa3BUTHE (PU3MUECKUX IMPOIECCOB, a TaKKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

Paboma c ungpopmayuei:

IPUMEHATh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3alpOoChl MPH MOUCKE U OTOOpEe MHPOpMAIUU
WIN IaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOH pu3nueckoil 3ajauu;

aHaJIM3UPOBaTh, CUCTEMaTU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALMIO PA3IUYHBIX BUAOB U
bopM npescTaBIeHHUS;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTHMAaJbHYIO (GOpMYy TpEACTaBICHHS HMHPOpMAUU U
WITIOCTPUPOBATh pellaeMble 3a7auyd HECIOKHBIMU CXE€MaMHM, JuarpaMMaMH, UHOW rpadukoil u
UX KOMOMHAIUSAMHU.

YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS
Obuwenue:

B XOJle OOCYXJeHHs y4eOHOro MaTepuayia, pe3yJbTaToB JIA0OPATOPHBIX PabOT M IMPOECKTOB
3ajjaBaTh ~ BOMPOCHI IO  CYIIECTBY  OOCyXJaeMoill  TeMbl M  BBICKA3bIBaTh  WUJCH,
HAIleJICHHbIC Ha pEIICHHE 337aYy U NOJIepiKaHue 0JIaroXenaTeIbHOCTH OOIICHNUS;
COIIOCTABJIATh CBOM CYXICHHS C CYXACHUSAMHU JPYIHMX Y4YaCTHHUKOB AHajora, oOHapyKHWBaTh
pasM4yre W CXOJCTBO MO3WIIMK; BBIPAXKaTh CBOI TOYKY 3PEHHUS B YCTHBIX W IMHUCHMEHHBIX
TCKCTax, HYGJII/ILIHO MNpeaACTaBIATh PE3YyIbTAaThL BBITIOJTHEHHOT'O (bHSI/I‘IeCKOFO OImbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA).

Coemecmnasn oeamenvHocms (COMpyoOHUUeCcmeo):

MOHMMATh W HWCIIOJIB30BATh IMPEUMYIIECTBA KOMAHIHOW W WHAWBUAYaTbHOW pabOTBI IpHU
pElIeHNN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMAThH LIETTH COBMECTHOM ACSTEIHbHOCTHU, OPTraHU30BBIBATh JACHCTBUS MO €€ JOCTHKEHUIO:
pacripenensiatb poiu, OOCYXAaTh MPOLECChl U Pe3ylbTaThl COBMECTHOW paboThl; 00001IaTh
MHEHHS HECKOJIBbKUX JIIOICH;



e BBINOJIHATH CBOIO YaCTh pa0OThI, JOCTUrasl KAYECTBEHHOTO PE3y/bTaTa 110 CBOEMY HalpaBJICHUIO
Y KOOPAMHHUPYS CBOU JAECUCTBUSA C APYTUMU YIEHAMHU KOMAaH/IbI;

e OLEHMBaTh KauyeCTBO CBOEro BKJIaJa B OOLIMI MNPOIYKT IO KPUTEPHUSM, CAMOCTOATEIHHO
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

YHUBEpPCANBHBIE PETYIATUBHBIEC TEHCTBUS
Camoopzanusayusn:

e BBIABJIATH MpPOOJEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalusX, TPeOymoOIUX JUIsl PpeIIeHUs
bu3nUecKrux 3HAHUMH;

e OpPUEHTHUPOBATHCS B PA3NIMYHBIX MOAXOJAX HMPUHATHS pelIeHUH (MHIUBUAYaJIbHOE, MPHUHSITHE
pellIeHus B IpyMNIe, IPUHITHE PELLICHUH TPYIIIOiT);

e  CaMOCTOSTEJIBHO COCTaBIIATh AJTOPUTM pelleHUs GU3NYECKON 3aaun UM IUIaHa UCCIIEIOBAaHUS
C y4€TOM HMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUpPOBATh Ipeasiara-
€MbI€ BapHAHThI PEIICHUI;

e JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (peprexcusn):

e J1aBaTh aJICKBATHYIO OLIEHKY CUTyallUU U IIpEeajaraTh IUIaH €€ U3MEHEHNUS,

e OOBSICHATH NMPUYUHBI TOCTHKEHUS (HEIOCTHKEHUS) pe3yIbTaTOB JESATENbHOCTH, JaBaTh OLIEHKY
npuoOpPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh (B TOM YHCIE B XOJl BBINOJHEHUS (PU3NUECKOTO
UCCIICIOBAaHMS WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHHBIIUXCS CHUTYallUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

e OLICHMBATb COOTBETCTBHUE PE3yJIbTaTa LEIU U YCIOBUAM.

3M0uu0Haflebll2 unHmeJsljiekm:

e CTaBUTh ceOs Ha MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WIM TUCKYCCUU Ha HAy4YHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

Ilpunamue ceéa u opyaux:

e TMpHU3HABaTh CBOE MPaBO Ha OMIMOKY MpH pelieHrnr (GU3MYECKUX 3aJad WIK B YTBEPKICHHUIX Ha
Hay4HbIE TEMBI M TaKOE K€ MPaBO JIPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmerHble pe3ynbTaThl Ha 0A30BOM YpPOBHE [OJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y
o0yyJaromuxcs yMEeHui:

. HCIIOJIb30BaTh  IIOHSATHUA: CHCTEMA OTCYETa, MAaTepuaibHas TOYKA, TPAEKTOpUs,
OTHOCHUTENILHOCTh MEXaHMYECKOTO JBIKEHHUs, Aeopmarus (ynpyras, IUlacTUdeckas), TpeHHeE,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTh W MEpPerpy3Kd; LEHTP TSHKECTH; abCOIIOTHO
TBEP/OE TEJO, LEHTP TKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHMUYECKHUE KOJIeOaHUsI U BOJIHBI,
3BYK, MH(pa3ByK U YIbTpa3BYyK; 3JEKTPOMArHUTHBIC BOJIHBI, IIIKaja 3JEKTPOMATrHUTHBIX BOJIH,
CBET, OJIM30PYKOCTb M JAIbHO30PKOCTb, CHEKTPhl MCIYyCKaHWS M TMOIJIOIIEHHUS; aibda, O6era u
raMma-Hu3J1y4eHHUs1, U30TOIbI, IIEPHAsl SHEPIETHKA,
e pasznuuyaTh sBJIEHUS (paBHOMEpPHOE U  HEPAaBHOMEpPHOE MPSMOJMHEHHOE  JBUKEHHUE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JABIM)KEHHE, CBOOOJHOE TMaJeHHE TeJl, pPaBHOMEpPHOE
JIBUKEHHE IO OKPYXHOCTH, B3aMMOJEWCTBHE TeJl, PEaKTHBHOE [BWKEHHE, KojeOaTerabHOe



JIBIKEHHE (3aTyXalollue U BBIHY)XJIECHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBUKEHMUE,
OTpakeHHE 3BYKa, MPSIMOJIMHEHHOE pacmpocTpaHeHHe, OTPaKEHUE U MpeOMIIEHHE CBeTa, MOJ-
HOE BHYTPEHHEE OTPa)KEHUE CBETa, pa3okKEHHE OeIoro CBeTa B CHEKTP M CIOXKEHHE
CHEKTPAJbHBIX IIBETOB, OHCIIEPCUS CBETa, €CTECTBEHHAs paJHMOaKTUBHOCTh, BO3HUKHOBEHUE
JMHENYaTOro CIEeKTpa U3Iy4eHHs) M0 OMKMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIECHUE M3YUYEHHBIX (PU3UUECKUX SBJICHUHA B OKpYXarouemM Mupe (B TOM
yuciae (U3MYECKUe SBJICHUS B MPHUPOJE: NMPUIMBBI U OTIMBBHI, ABIKeHHE MaHeT CONHEYHOM
CUCTEMBbI, PEAaKTUBHOE [BHKEHHE KUBBIX OPIraHU3MOB, BOCIPHUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSACEHUE, CEHCMUYECKUE BOJHBI, ILIYHAMH, 9XO, LIBETa TeJl, ONTHUYECKHE SIBICHUS B
npuposie, OHOJOrMyeckoe JeHCTBUE BHUJIUMOrO, YJIbTPa(UOIETOBOrO U PEHTTEHOBCKOTO
U3YYeHUH; €CTECTBEHHbIM paJMOAKTUBHBIM (OH, KOCMHUYECKHE JIy4yd, paJUOAKTHBHOE
U3Ty4YeHUE MPUPOAHBIX MHUHEPAIOB; ACHCTBUE DPATMOAKTUBHBIX H3IYYEHMH Ha OpPraHHU3M 4e-
JIOBEKA), MPH 3TOM IEPEeBOJIUTH MPAKTHUYECKYIO 3aJady B Y4eOHYIO, BBIJICNIATH CYIIECTBEHHbBIE
CBOICTBa/IpU3HAKY (PU3NYECKUX SBJICHUM;

OIKCHIBATH U3yYCHHBIC CBOMCTBA TN U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE BETMUMHbI
(cpeaHsist © MTHOBEHHAsi CKOPOCTb Tejla IIPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE, Mepeme-
LIICHHUE, IYTh, YIVIOBas CKOPOCTb, CHJa TPEHMsI, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIrO MaJCHMs, BEC Teja, UMILYJIbC Teja, UMITYJIbC CHUJIbl, MEXaHWyeckas paboTa H
MOIIHOCTh, IOTCHLMAJIbHAs JHEPrHs Tejla, MOMHATONO HaX IOBEPXHOCTHIO  3EMIIH,
MOTEHUUANIbHAsI SHEPTUusl CXKAaTOW NPYXKUHBI, KUHETHUYECKas HSHEpPrusi, IOJIHAsS MeXaHudecKas
SHEprus, NepuoJl U 4actoTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKO-
poCTh CBeTa, IMOKa3aTeiab IMPEJIOMIICHHSI Cpenbl); MpPU ONUCAHUM MPaBWJIBHO TPAKTOBATh
(U3MUECKUil CMBICT UCIOJIb3YEMBIX BEJIWYHMH, 0003HAUYEHUS U €AMHUIBI (PU3HMUECKUX BEIUYUH,
HaXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3WYECKYIO BEJIMYHMHY C APYTMMH BEJIMUYWHAMU,
CTPOUTH TPAPUKH U3YYECHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIHYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBIEHUS M MPOLECChl, HUCIHOIb3YyS 3aKOH
COXPAaHEHHUs SHEPIUHU, 3aKOH BCEMHUPHOTO TATOTEHMS, NPUHLUI CYNEPHO3ULUN CUJI, NPUHIIMII
oTHOcuTenbHOCTH ["anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpPAHEHUS UMITYJIbCA, 3AKOHBI OTPAXKEHUS
U IIPEJIOMJICHUS CBETA, 3aKOHbl COXPAaHEHHUs 3apsJOBOIO0 M MAacCOBOTO YMUCENI IPU SIIEPHBIX
peakuusix; OpU O3TOM JaBaThb CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBhIBaThb €ro
MaTEMaTHYECKOE BBIPAXKEHHUE;

OOBSACHATH (U3NYECKUE MPOLECChl M CBOWMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyallHi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKHX IIAroB ¢ OMOpPOi Ha 2—3 WM3YYEHHBIX CBOMCTBA (HPU3UUYECKUX
SBIICHUN, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIC 3a7a4M (ONMUPAIONIUEeCcs Ha CUCTeMY U3 2— 3 ypaBHEHUI), UCTIOJIb3Ys 3aKOHBI
U (GopMyIbl, CBS3BIBAIONINE (PU3HMUECKUE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3ajaud 3a-
MUCBIBATh KPAaTKOE YCIOBHUE, BBISABIATH HEJOCTAIOIIUE WJIM HU30BITOYHBIE JAaHHBIE, BBHIOMPATh
3aKOHBl W (OpMYJIBbl, HEOOXOIUMBIE ISl pELIeHUs, HPOBOIUTH pacuéThl W OIICHUBAThH
PEATUCTUYHOCTH MOTYYEHHOTO 3HaYEHUS (PU3NYECKON BETUUHMHBI;

pacrio3HaBaTh MpPOOJIEMBI, KOTOpPBIE MOXHO PpEHIUTh TMPU TMOMOUIM (PU3UYECKHX METO/IOB;
UCIIONB3YSl OINKCAaHUE MCCIEAOBAaHUSA, BBIICIATh MPOBEPSIEMOE MPEIANOI0KEHHE, OIECHUBAThH
MPaBWJIBHOCTh TOPSAKA MPOBEIACHHUS UCCIEIOBAHMS, [€laTh BBIBOJIbI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

MPOBOAMUTH OMNBITHI MO HAOMIOAEHUIO (U3MUYECKUX SBICHUM WU (U3NYECKUX CBOWCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpAaHEHUS SHEPruH; 3aBUCUMOCTb IIEpUOJA
Koje0aHul MPYKUHHOTO MasTHMKAa OT MacChl TIpy3a M IKECTKOCTH MPYXKHUHBI U
HE3aBUCHMOCTb oT aAMIUIUTYIbI MaJbIX KOJIeOaHUH; IPSIMOJIH-
HelftHoe pacnpocTpaHeHue CBeTa, pazioxxeHue 6enoro cBeTa
B CIEKTp; M3YYCHHE CBONCTB H300pa’k€HUs B IUIOCKOM 3€pKajie M CBOHCTB HM300pakeHUs
npeaMeTa B coouparolieil inH3e; HabMoeH!e CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUeHUs):



CaMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpYIOBaHUS; OMUCHIBATH X0/
OIBITA U €T0 PE3yNbTaThl, POPMYIUPOBATH BHIBOBI,

NPOBOJUTH TMPH HEOOXOAMMOCTH CEpUI0 TPSIMBIX W3MEPEHUH, Ompeaessisi cpeiHee 3HaueHHe
u3MepsieMoil BeIM4MHbI ((DOKyCHOE paccTosiHHe coOuparomiei JTHH3bI); 000CHOBBIBATH BBIOOD
croco0a 3MEPEeHHsI/M3MEPUTEITHLHOTO TPHOOPa;

IPOBOJUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (U3MUECKUX BEIMYMH C HCIOJIb30BAHUEM MPSAMBIX
U3MEPEHUH (3aBHCUMOCTD ITyTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIDKCHHH 0e3 HadalbHOM
CKOpPOCTH; NIEproJia KoueOaHni MaTeMaTHYeCKOTO MasiTHUKA OT JAJMHBI HUTH; 3aBUCUMOCTH yIjia
OTpPaKEHHsI CBETa OT yIJia MaJCHUS M yIia TPEIOMIICHHS OT yrijla TaJeHHs): TUIaHUPOBATh
UCCIIeIOBAaHHE, CAMOCTOSATENILHO COOMpPATh YyCTAaHOBKY, (PMKCHPOBATH PE3YJbTATHI MOJYy4YECHHOMH
3aBUCUMOCTH (PM3MUECKUX BEIMYMH B BHJIE TAOJIUI] U TPApUKOB, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM
UCCIIEI0BaHMUS,

MPOBOJUTH KOCBEHHBIC M3MEPEHUST (PU3NUECKUX BEIHYHH (CPEIHSISI CKOPOCTh M YCKOPEHHE Tela
pU PaBHOYCKOPEHHOM JBMKEHHM, YCKOPEHHME CBOOOJHOTO MaJEHUs, XKECTKOCTb MPYXKHUHBI,
KOA(Q(ULUEHT TpPEHUs CKOJIbKEHUS, MeXaHudyeckas padoTa U MOIIHOCTb, YaCTOTA U MEPHOJ
KOJIEOAHUH MaTeMaTHYeCKOro U MPYKUHHOI'O MasiTHUKOB, ONTHYECKas CHja coOMparolei JInH-
3bl, paAHMOAKTHBHBIN (D)OH): MJIAHUPOBATH N3MEPEHUS; COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBITMOJIHATh U3MEPEHUS, CIIeys NPeAIOKEHHON HHCTPYKIIMHU; BBIYUCIIATh 3HAUCHUE BEJIMYMHbI
Y aHAJIM3UPOBATH TIOJTYYCHHBIC PE3YIIBTATHI C YIETOM 3aJJaHHOH ITOTPEITHOCTH U3MEPECHU;
co0uro1aTh MpaBUiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1a00paTOPHBIM 000PYA0BAaHHEM;
pa3nnyaTh OCHOBHBIE TPU3HAKK H3YYCHHBIX (U3UYECKUX MOJEJCH: MaTephallbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCUHBIH UCTOYHHK CBETA, JIy4, TOHKas JIMH34, IJIaHETapHask MOJIENb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepu30BaTh NMPUHIUIbBI JIEHCTBUA HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OIOpOil Ha UX omnucaHus (B TOM 4YHCIE: CHUAOMETP, AATYMKHM IOJOXKEHHS, PACCTOSIHUS U
YCKOPEHHUs, pakKeTa, »3XOJOT, OYKH, MEpUCKOMN, (OTOoaImapar, ONTHYECKUE CBETOBOJbI,
CIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), MCHonb3ys 3HaHMS O CBOMCTBaX (PU3MYECKHUX
SBJICHUN U HEOOXOAMMBbIe (PU3NYECKre 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl W CXEMaTUYHblE PUCYHKH M3YYEHHBIX TEXHMYECKMX YCTPOMWCTB,
U3MEPUTEIIBHBIX TPUOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB MPH PEIICHUH Y4eOHO-TIPAaKTUYECKUX
3ajjay; ONTUYECKHE CXEMbI JJI MTOCTPOEHUsI M300paKeHUH B IUIOCKOM 3€pKajie M coOuparomei
JIMH3E;

IPUBOUTH IPUMEPHI/HAXOIUTh HMH(DOPMALMI0 O IpUMEpax IPAKTUYECKOIO HCIOIb30BAHUS
(bu3MYeCKUX 3HAHUH B MOBCEAHEBHOW KU3HU I 00ecTieueHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢
npubopaMu UM TEXHHYECKMMHU YCTPOMCTBAMH, COXPaHEHMs 3[0pPOBbS U COOJIIOJCHHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpe/ie;

OCYILECTBJIATh NOUCK HHpopManuMu (u3ndeckoro cojepxkaHus B cetu HHrepHer,
CaMOCTOATENIbHO (POPMYIUPYS TOMCKOBBIN 3aIPOC, HAXOAUTH IYTH ONPEENICHHS IOCTOBEPHOCTH
IOJy4eHHOW NHPOpMALMK HA OCHOBE UMEIOLIMXCS 3HAHUN U JTOTIOJIHUTEIbHBIX HCTOYHUKOB;
UCTONIb30BaTh TPU  BBINOJHEHWH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSAPHYIO JIUTEpaTypy
(GU3MUECKOro COAEp)KaHUs, CHpaBOYHblE MaTepualbl, pecypcsl cetn HTepHer; BianeTsh
npuéMaMi KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHHUs HHPOPMALMU U3 OJHOM 3HAKOBOK
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE INHUCBMEHHbIE M YCTHBIE COOOLICHMS Ha OCHOBE HH(pOpMAIMU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COAEpIKaHUs, MyOJMYHO TMPENCTABISATh PE3yIbTATHI
INPOEKTHOM WM HCCIIEOBATENIbCKOM JAEATENIbHOCTH; MpPHU 3TOM TIPAMOTHO HCHOJIb30BaTh
M3yYCHHBIN MOHATUIHHBIN anmapaTt u3y4aeMoro paszena (pu3uKu U CONPOBOXKAATH BBHICTYIUICHUE
npe3eHTanuel ¢ yuéToM 0cOOEHHOCTEH ayTMTOPUN CBEPCTHHUKOB.



TlnanupyeMble pe3vabTaThl Kypca dusuku 9 Kjiacca

Y4yeHHUK Hay4uTCH:

* coOmoaTh npaBuiia 0€30MaCHOCTH M OXPaHbl TpyAa MpU padoTe ¢ yueOHBIM U JIaOOPaTOPHBIM
000pyI0BaHUEM;

* IOHMMAaTh CMBICII OCHOBHBIX (PM3MUECKUX TEPMUHOB: (PU3MUECKOE TeNO, (PU3NUECKOE SBIICHHE,
¢buznyeckas BeJIMUrHA, €IMHUIBI U3MEPEHUS;

* pacro3HaBaTh IpOOJIEMbl, KOTOPbIE MOXXHO pPEIIUTbh MPH MOMOUIM (PU3UYECKHX METO/O0B;
aHAJIM3UPOBATh OTACJIBHBIE JTaIlbl POBENCHUS UCCIEI0BAaHUN M MHTEPIPETUPOBATH PE3YJIbTaThI
HaOJI0ICHUH U OTIBITOB;

* CTaBUTh OMBITHl MO WCCIEAOBAHHIO (PU3MUECKUX SBICHUNA WM (PU3NYECKUX CBOWCTB Ted 0e3
WCTIONIB30BaHUS TPSMBIX W3MEPEHUH; MpU 3TOM (GOpMYyJIHpoBaTh MpolieMy/3amady ydeOHOTO
HKCIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS; MPOBOJUTH OMNBIT U
¢dbopmynupoBath BeIBOJBL. [Ipumeuanue. Ilpu npoBenenun ucciaenoBaHusl pU3MUECKUX SIBICHUN
U3MEpUTEIIbHBIE TPUOOPBI UCIOIB3YIOTCS JIMIIb KAaK JaTYUKU U3MEPEHUs] GU3UYECKUX BEJIUYMH.
3anucy noka3zaHUi MpsIMBIX U3MEPEHUI B 3TOM cllyyae He TpedyeTcs.

* IOHUMATh POJIb SKCIIEPUMEHTA B OJIYYEHUN HayYHOU MH(pOpMaLny;

* IPOBOJUTH MPSIMbIE U3MEPEHUS (PU3UUECKUX BEIUYMH: BPEMs, pacCTOSIHHE, Macca Teja, 00beM,
cuia, TeMmIepaTypa, aTMOC(GEpHOE [aBJIEeHHE, MPH 3TOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO
MU3MEPEHMS U UCIIOJIb30BaTh POCTEHIIINE METOIbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM.

* IIPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHUH C HCIOJB30BAHUEM MPSMBIX
U3MEpEeHuil: Mmpu 3TOM (UKCUPOBATH pe3yJbTaThl IOJIYYEHHOM 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUie TaOIMI U IPaUKOB, 1e1aTh BBIBOABI 10 PE3yIbTaTaM HCCIIEIOBAHNUS;

* NIPOBOJUTH KOCBEHHbIE H3MEPEHUS (PU3MUYECKUX BEJIMYMH: IPU BBIIOJHEHUU W3MEpPEHUN
coOHMpaTh HKCHEPUMEHTAIbHYIO YCTaHOBKY, CJIEAys MPEUIOKEHHOW HWHCTPYKLMH, BBIYUCIATH
3HaYEHHE BEJIMYMHBI U AHAJIU3UPOBATH IOJYYEHHBIE PE3YNBTATHI C YYETOM 3aJaHHON TOYHOCTH
U3MEPEHU;

* aHAIM3UPOBATh CHUTYyallMd MPAKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, Yy3HaBaTb B HHUX
IPOSIBIIEHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN WM 3aKOHOMEPHOCTEW M MPUMEHATh UMEIOIUECS
3HaHUS U1 UX OOBSICHEHUS;

* MOHUMATh NPHHLUIBI JEHCTBUS MAILIMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS HX
0€301acHOr0 UCIOJIb30BaHUS B TIOBCEAHEBHOM KU3HM;

* HCIIOJIb30BaTh IIPU BBINOJHEHUM Y4YEeOHBIX 3a7lady HAy4YHO-HOMYJSPHYIO JIMTEpATypy O
(bu3nUecKuX SABJICHUSX, CIIPABOYHBIC MaTepHallbl, pecypchl MIHTEepHET.

Y4eHUK MOJYyYUT BO3MOKHOCTh HAYYHUTHCS:

* 0CO3HABATh IICHHOCTh HAYYHBIX UCCIICIOBAHUM, POJIb (DU3UKHU B PaCIIUPCHHUH MPEIACTABICHUI 00
OKpY’KalolIeM MUPE U €€ BKJIAJl B YIyYIICHHE KaueCcTBa )KU3HU;

* HCIIONB30BaTh TPUEMBl TOCTPOCHUS (PH3MUECKUX MOJEIeH, Moucka u (HOpMyIUpOBKU
JIOKA3aTeIbCTB BBIABHHYTBIX THIIOTE3 W TCOPETUYECKHUX BBIBOJAOB Ha OCHOBE 3MITMPHYCCKH
YCTaHOBJICHHBIX (DaKTOB; * CPAaBHUBATh TOYHOCTh MU3MEPEHUsI (PU3NYCCKUX BEJIMYUH 10 BEIHMYUHE
UX OTHOCUTENBHOHN MOTPEUTHOCTH MPU MPOBEICHUH MPSMBIX U3MEPEHHI;

* CaMOCTOSITENILHO MPOBOJUTH KOCBEHHBIC M3MEPEHUS U UCCIICNOBAHHS (DU3MUECKUX BEIUYHH C
UCIIOJTb30BAaHUEM DPA3JIMYHBIX CIOCOOOB M3MEpeHHUs (DM3MUSCKHX BEIWYWH, BBIOMpATh CpPEACTBA
U3MEPEHHSI C Y4YETOM HEOOXOIUMOW TOYHOCTH H3MEpPEHU, OOOCHOBBIBaTH BBHIOOpP crocoda



M3MEpEHMS, aJIEKBaTHOTO MTOCTABJIEHHON 3a/1a4ye, MPOBOJUTH OLIEHKY JOCTOBEPHOCTH MOITYYEHHBIX
pEe3yJIbTaTOB;

* BOCIPUHUMATh UHPOPMAINIO (PU3NYECKOTO COJEPKaHUs B HAYYHO- MOIYJISIPHON JIUTEpaType U
CpeAcTBaX MAaccoBOM HH(pOpMalMM, KPUTUYECKH OLEHUBATh IMOJYYEHHYI0 HH(OpMAIHIO,
aHAJIM3UPYs €€ CoAep KaHue U JaHHble 00 UICTOUHUKE MH(OpMaIH;

* C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHS O (PU3NUECKUX SBJICHHUIX HA OCHOBE
HECKOJIbKUX MCTOYHUKOB MH(OpPMAIMH, CONPOBOXAATh BBHICTYIUICHUE IMPE3CHTAUCH, YIUTHIBAsA
0COOEHHOCTH ayIMTOPHH CBEPCTHUKOB.

3aKkoHbI B3aMMOJEHCTBUA U IBHKEHUS TeJl

. HaGmtogate u omuchiBaTh NPSMOJMHEMHOE M PABHOMEPHOE JBIDKEHUE TEJIEKKU C
KaIleJIbHUIIEH; ONPeAeNsiTh 110 JIGHTE CO CJIeaMH Karleslb BU IBUKCHHUS TEJICKKH, TPOHICHHBIN €10
IyTh U MPOMEXKYTOK BPEMEHU OT Hayajla JABMKEHHs /10 OCTAaHOBKH; OOOCHOBBIBATH BO3MOKHOCTh
3aMEHBI TEJEXKKHU €€ MOJEIbIO (MaTepraIbHON TOYKOM) JUIsl ONUCAHMSI IBUKEHUS

. [TpuBoANTE NpHUMEPHI, B KOTOPBIX KOOPAMHATY JBHXKYIIErocs Teiaa B JIIOOOH MOMEHT
BPEMEHHU MOKHO OIPEIENINTh, 3HAsl €r0 HAYaJbHYI0 KOOPIWHATY U COBEPIICHHOE UM 3a JaHHBIN
MIPOMEKYTOK BPEMEHM MEpPEMEIICHNE, U HENb3sl, €CIM BMECTO MEpPEeMEIICHUs 3a/aH MPOiIeHHbII
yTh

. OnpenensTb MOAYJIN U NPOEKIMHA BEKTOPOB Ha KOOPJMHATHYIO OCh; 3alIMChIBaTh YpaBHEHUE
JUIE  ONpeZeNieHHsT KOOPAWHATHI JBHXKYIIETOCS Tela B BEKTOPHOM W CKalsipHOW (opme,
UCIOJIb30BATh €T0 /Ul PELICHUs 3a71a4

. 3anuceiBaTh (YOPMYIIBI: IS HAXOXKICHUS TIPOCKIIMHA U MOJIYJIS BEKTOpa MEpPEeMEIICHuUs Tela,
JUI. BBIUMCIIEHUS] KOOPJAMHATBHI JBMXKYILErocs Tejla B JIIOOOW 3aJaHHBI MOMEHT BpEMEHHU;
JIOKa3bIBaTh PABEHCTBO MOJYJS BEKTOpa IEPEMENICHHs NPOWIECHHOMY TYTH W IUIOMIATU TOJ
rpaMKOM CKOPOCTHU; CTPOUTH IpaUKH 3aBUCUMOCTH VX = VX(t)

. OOBSCHATD (U3NUIECKUN CMBICT TIOHSATHI: MTHOBEHHAsI CKOPOCTh, YCKOPEHHUE; TMPUBOIUTH
IIPUMEpPHl PaBHOYCKOPEHHOI'O JABIIKEHHS; 3alMChIBaTh (OPMYIy JAJsl ONpENesICHUs] YCKOPEHUsS B
BEKTOPHOM BHJIE W B BHJE NPOCKIMHA HAa BBIOPAHHYIO OCh; NMPHUMEHSATH (HOPMYJBI JUISI pacdera
CKOpPOCTH TeJla M €ro YCKOPEHHs B PELIeHMHU 3aJad, BhIpaXaThb JIOOYI0 U3 BXOIAIUX B (GOPMYIY
BEJIMYMH Yepe3 OCTAIbHBIE.

Mexannuyeckue Kojie0aHUs U BOJHBI. 3BYK

. Onpenensats kosnebaTeabHOE JBMKEHHE 110 €ro IpHU3HAKaM; MPHUBOAMTH IPUMEPHI
KojeOaHui; OMMCHIBATh UHAMHUKY CBOOOJHBIX KOJIEOAaHMM NPYKUHHOTO U MaTEeMaTHYECKOI'o
MasiTHUKOB; U3MEPATH )KECTKOCTh MPY>KUHBI WK PE3NHOBOIO IIHYpa

. HaspiBaTh BeTMUMHBI, XapaKTepU3YIOIIKE KoeOaTeabHOE ABIKEHHE; 3aHChIBATh (POPMYITY
B3aMMOCBS3M NepUOJia U YacTOThl KojeOaHWH; MPOBOAMTH 3KCIEPHUMEHTAIHOE MCCIIEJOBAHUE
3aBUCHMOCTH Nepro/ia KoieOaHui NpyKMHHOTO MasiTHUKA OT m U K.

. [TpoBoUTH HCCIIEOBAHUS 3aBUCHUMOCTHM Iepuoja (YacToThl) KojeOaHWH MasiTHHKa OT
JUIMHBI €70 HUTH; MPEACTABIATh PE3yIbTaThl U3MEPEHUI 1 BBIYUCIICHUH B BUJE TaOaull; paboTaTh B
Ipynme; ciaymarb OTYeT O pe3ysibTaTaXx BBINOJIHEHHA 3ajaHus-nipoekra «OnpeneneHue
KaueCTBEHHOW 3aBUCUMOCTH IepHojAa KoJieOaHMM MaTeMaTH4ecKOro MasiTHHUKa OT YCKOpPEHUs
CBOOOHOTO MaJCHUS

. OOBsACHATP NPUUMHY  3aTyXaHUs CBOOOAHBIX  KoJieOaHMI; Ha3bIBaTh  YCIOBUE
CYIIECTBOBaHMS HE3aTYXaIOLIUX KOJIeOaHU

. OOBACHATH, B UE€M 3aKJIIOYAETCS SIBICHHE pE30HAaHCa; MPUBOJUTH IMPUMEPHI MOJE3HBIX U
BPEIHBIX MIPOSBICHUI pE30HAHCA U ITyTH YCTPAHEHUS MOCIEIHUX

. Pa3znuyarh nonepeuHble M MpPOAOJIbHBIE BOJHBI; ONUCHIBATH MEXaHU3M 00pa30BaHUS BOJIH;
Ha3bIBaTh XapaKTEPHU3YIOIINE BOJIHBI (PU3NYECKHE BETMUMHbI



. HazpiBaTh BeNMUMHBL, XapaKTEpPU3YIOIIME YIPyTHe BOJIHBI; 3allUCBhIBaTh  (POPMYJIbI
B3aUMOCBS3U MEXKY HUMU

. Ha3piBaTh Quana3oH 4acTOT 3BYKOBBIX BOJIH; IPUBOIUTH INPUMEPBl MCTOYHUKOB 3BYKa;
IPUBOAUTH OOOCHOBAaHUS TOTO, 4YTO 3BYK SBJSIETCA NPOJOJBHOW BOJHOM; CHymaTh AOKJIal
«YnpTpa3ByK U MH(Pa3BYK B MPHUPOJE, TEXHUKE U MEIULIMHE», 33JaBaTh BOMPOCHl U NPUHUMATh
y4yacTue B 00CYXJIEHUH TEMbI

. Ha ocnoBanuu YBUJACHHBIX OIIBITOB BBIABUIdaTb THUIIOTE3bl OTHOCUTCIIBHO 3aBUCUMOCTH
BBICOTBI TOHA OT YaCTOThI, 4 TPOMKOCTH — OT aMIIJIUTYAbL KoJIeOaHMi HCTOYHHUKA 3BYKa
. BBI}IBI/IFaTB TUIoOTE3bl O 3aBUCHUMOCTU CKOPOCTH 3BYKa OT CBOICTB Cp€apl U OT €€

TEeMIIepaTypbl; OOBACHATH, IOYEMY B Tra3aX CKOPOCTb 3ByKa BO3pacTaeT C IOBBIILICHHEM
TEeMIEPATYpPbl

. IIpuMeHsTh 3HaHMS K PELICHUIO 3a/1a4

. OOBbsAcHATH HAOIIOJaeMbIH OIBIT MO0 BO30YKICHUIO KOJIEOaHUI OIHOTO KaMepTOHA 3BYKOM,
HCIyCKaeMbIM APYTUM KaMEPTOHOM TaKOM K€ YaCTOTBI

DJIEKTPOMATrHUTHOE T0JIe

. Jlenatpb BBIBOABI O 3aMKHYTOCTU MarHUTHBIX JIMHUN U 00 OCJIa0JIeHNUH MOJISl C YJAIEHUEM OT
IIPOBOJHUKOB C TOKOM

. ®opMyaMpoBaTh NPABUIO MPAaBON PyKU JUIsl COJIEHOUAA, MPaBUIIO OypaBuMKa; ONpPEAEIATh
HaIPAaBJIEHUE 3JIEKTPUUECKOI0 TOKA B IPOBOJIHUKAX W HAIIPaBJIICHNUE JIMHUHA MarHUTHOTO TOJIS

. IIpuMeHATh NpaBUIIO JIEBOW PYKH; ONPENEIATh HAINpPaBICHUE CWIBI, ACHCTBYIOIIEH Ha
JJIEKTPUYECKUN 3apsif, ABWKYIIMICSA B MATHUTHOM I10JI€; ONPEIENATh 3HAK 3aps/ia U HAIPABIICHUE
JBAKEHHS YaCTHULIbI

. 3anuceiBaTh (OPMYITY B3aUMOCBSI3U MOJYJIsl BEKTOpa MarHUTHOW MHAYKUMHU B, MaruuTHoro
mons ¢ wmoayiaem cuibl F, neiicTByromeld Ha TNpPOBOJHUK JUIMHOM |, pacmonoxeHHbIN
NEPIEHAUKYIISIPHO JIMHUAM MarHUTHOM WHAYKLUW, U CUJIOW TOKa I B NPOBOJHMKE; ONMCHIBATH
3aBUCUMOCTh MarHUTHOTO ITOTOKa OT MHAYKIMM MAarHUTHOTO TMOJIS, IPOHMU3BIBAOIIErO IUIOIIA/Ib
KOHTYpPA U OT €r0 OPUEHTALIUH 110 OTHOLICHUIO K JINHUAM MarHUTHOM MHIYKIUU

L] Ha6JHOJIaTB H OIMHUCBIBATH OIIBITHI, IOATBEPKAAOIINEC IMOABICHUEC SJICKTPHUYCCKOTO ITOJIA ITPHU
M3MEHEHUH MarHUTHOTO T0JIsl, 1€1aTh BBIBObBI

. IIpoBOINTE HCCIENOBATENBCKUN HKCIIEPUMEHT 10 MU3YYEHMIO SIBJICHHS 3JIEKTPOMArHUTHOU
WHAYKIUH; aHAIU3UPOBATh PE3yJIbTaThl SKCIIEPUMEHTA U JI€1aTh BBIBOBI;

. paboTaTthb B rpyImme

. Habmtonate B3aMMOAEHCTBHE aTIOMUHHEBBIX KOJIEI] C MAarHUTOM; OOBSACHATH (PU3UYECKYIO

cyTh mpaBmia JIeHna u GopMyIupoBaTh €ro; MPUMEHITh TpaBwiIo JICHIa U MpaBUIIO TPaBOH PyKU
JUISL OTIPEJICIICHN S HANIPaBIEHUS! MHIYKIIMOHHOTO TOKA

. HaGmronaTe 1 OOBSACHATH SBICHUE CAMOUHIYKIIMH

. PacckaspiBaTh 00 yCTpOIiCTBE W MPUHIUIE [EHCTBUS TEeHepaTopa MEPEeMEHHOTO TOKa;
Ha3bIBaTh CIOCOOBI YMEHBIICHUS MOTEPh AJIECKTPOIHEPTHH Tepeaade ee Ha OONbIINE PACCTOSHHUS,
pacckaspiBaTh O Ha3HAYCHWH, YCTPOWCTBE M TPUHIUIE JEHCTBUS TpaHchopmaTopa U €ro
MIPUMEHEHUHN

. HabGmonaTte ONBIT TO U3NYYCHHIO W TPUEMY JJIEKTPOMATHUTHBIX BOJH; OMUCHIBATH
pa3IUYUs MEXIY BUXPEBBIM AJICKTPHUUCCKUM U DJICKTPOCTATUUCCKUM TOISAMU

o HaGmonate cBOOOIHBIC 2TIEKTPOMAarHUTHBIE KOJIeOaHUs B KOJIeOATeTbHOM KOHTYpE; Je/iaTh
BBIBO/IBI; pelaTh 3aa4u Ha popMyiny TomcoHa

. Pacckas3piBaTh O MpUHIUNAX PATUOCBSI3W M TEIEBUICHUS; CIOymaTh Aokian «Pa3zButue
CpencTB M Ccroco0oB mepenaadun WHGOpMAlMK HEJAICKHUE PACCTOSHHS C JIPEBHUX BPEMEH H [0
HaIuXx JHei»

. HaswiBaTh pa3nuunbie 1Mama3oHbl 3JEKTPOMArHUTHBIX BOJTH

. HaGmonate pasznoxkeHue 0€loro cBera B CHEKTP MPU €ro MPOXOKICHHH CKBO3b MPHU3MY U
MorydeHue OeyIoro CBeTa MyTeM CIIOKEHHS CTICKTPAIbHBIX IIBETOB C MOMOIIBIO JIMH3bI; OOBSICHATD
CYTh U JIaBaTh ONPEJICIICHUE SIBICHUS TUCTIEPCUN



. HaGmtonate crjiomHOW M JMHEWYaThle CHIEKTPbl HCIYCKaHMsI; Ha3bIBaTh YCJIOBUS
00pa30BaHMs CIUIOIIHBIX M JMHEHYATBIX CIIEKTPOB UCITYCKaHUs; paboTaTh B IpyIIIe;

. OOBSCHATD M3TyYCHHE W TOTJIONIEHHE CBETa aTOMaMH W MPOUCXOXKACHUE JIMHEHYATHIX
CIIEKTPOB Ha OCHOBE MOCTYynaToB bopa; paborath ¢ 3a1aHUsIMHU, IPUBEICHHBIMU B pa3zaeine «Mroru
TJIaBBD»

CTpoeHnne aToMa U AaTOMHOI0 /IPa, UCNOJb30BaHUE YHEPIHU ATOMHBIX siJIep

. OnuceiBath onbIThl Pesepdopaa: mo oOHapyKEHHIO CIOXKHOIO COCTaBa PajlOAKTHBHOTO
M3JTy4eHHS U 110 UCCIIEIOBAHUIO C TIOMOIIBIO PACCESHHSI 0-4aCTHUI] CTPOSHHS aToMa

. OOBACHATH CyThb 3aKOHOB COXPAHEHHS MAacCOBOTO 4McCia U 3apsija MpH PaJuOaKTUBHBIX
MPEBpAILECHHSIX; IPUMEHSTh 3TH 3aKOHBI TP 3aIMCH YPABHEHUH SIIEPHBIX peaKIuit

. W3MepsTh MOIIHOCTH /103bl PAJHALMOHHOrO (POHA JTO3UMETPOM; CPAaBHMBATH IMOJIyUEHHBIN
pe3yabTaT C HANOOIBIINM JIOMTYCTUMBIM JIJISl YEJIOBEKA 3HaU€HUEM; padoTaTh B TPYIINE

. [TpuMeHATh 3aKOHBI COXPAHEHWs MAacCOBOIO YMCIAa W 3apsja JIjs 3alucu ypaBHEHUH
SIIEPHBIX PEAKLIUN

. OOBACHATH (PM3NYECKUI CMBICI MOHATHI: MacCOBOE U 3apsiI0BOE YHCIIA

. OOBACHATH (PM3NIECKHUIA CMBICI TIOHSATHI: SHEPTHS CBS3H, 1e(hEeKT Macc

. OnuceIBaTh npouecc AeJIeHUs sipa aToMa ypaHa; 0ObACHATh (U3NUYECKUN CMBICI MOHATHI:
LeMHas peaklusi, KPUTHUYECKash Macca; Ha3bIBaTh YCIOBHSA NPOTEKAHUS YIPABISEMOW IIETTHOU
peakuun

. Paccka3piBaTh 0 Ha3HauYeHWH SIEPHOTO peakTopa Ha MEIUICHHBIX HEWTpPOHAX, ero

YCTPOMCTBE M MPUHIMIE IEUCTBUS; HA3bIBaTh MpeuMyllecTBa U Hegoctatku ADC nepen ApyrumMu
BUJAMU 3JIEKTPOCTAHIIUH.

. HazpiBaTh (hu3nueckre BETUYMHBI: OTJIOMICHHAS 1032 U3NTy4eHuUs1, KOdP(UIIMEHT KayecTBa,
SKBHMBAJICHTHAs /1033, IEPUOJ MOJIypaciiaja; ciymarh Aokinaj «HeratusHoe Bo3aeiicTBue paananuu
HAa ’)KMBBIE OPTAaHU3MBI U CIIOCOOBI 3aIIUTHI OT HEE»

. Ha3piBaTh ycnoBusi MpOTEKaHUs TEPMOSACPHOM pPEAaKUWW; IPUBOAUTH IPUMEPHI
TEPMOSIEPHBIX PEAKIUI; IPUMEHATH 3HAHUS K PELLIECHUIO 3aa4
. Crpouts rpaguk 3aBUCUMOCTH MOILTHOCTH J103bl U3TyYEHHS MPOJYKTOB pacraja pajoHa OT

BpEMEHH; OLIEHUBATH MO rpaduKy MEepruo Morypacnaga IpoayKTOB pacraja pagoHa; IpeaCTaBIsITh
pe3yJIbTaThl U3MEPEHUI
B BHJIe Ta0OIHII, paboTaTh B TPYIIE

Ctpoenue u 3Bo0OIUA BeesieHHoi

. HaGmonate cnaiiapl uiu gororpadun HeOECHBIX OOBEKTOB; Ha3bIBaTh I'PYMHIBI OOBHEKTOB,
BXOJIIIMX B COJHEUHYI) CHCTEMYy MPHUBOJIUTH MPUMEPHl M3MEHEHHS BHJA 3BE3JHOTO Heba B
TEUEHUE CYTOK

. CpaBHuUBaTh IUIaHEThl 3€MHOW TPYMIbI; IUIAHETHI-TUTAHThI; aHAIM3UPOBaTh (oTorpaduun
WM Caibl IIIaHET

. OmnuceiBath hororpadun Manbix Tea COTHEUHON CUCTEMBI

. OOBsCHATH (U3MUECKUE IMpoLEecChl, Tpoucxoaaimue B Heapax CoiHLA M 3Be3[; Ha3bIBaTh

MpUYMHBl 00pa3zoBaHus nsATeH Ha CousHIE; aHAIM3UPOBATh (GoTorpaduu COTHEUYHOM KOPOHBI U
o0pa3oBaHwmii B HEM



4. TEMATUYECKOE NTAHUPOBAHUE

Pa3zpnen, konuuecTBO YacoB No Tema ypoxka

ypoka
Mexannka. OCHOBBI KHHEMATHKH. 1 Mexanunueckoe qBHKeHUE. MartepralibHas
OcHOBBI JUHAMHUKH. 424, Touka. CHucTeMa oTcueTa.

2 Tpaekropus, nyTh U NEpeMELICHHE.

3 Omnpenenenre KOOPAUHATHI IBIKYIIETOCS
Tena.

4 Pemenue 3anau «Haxoxaenue npoekuuu
BEKTOPOB»

5 [Iepemenienue npu nNpsMOJIUHENHOM
PaBHOMEPHOM JIBHKCHHH.

6 I'paduiku paBHOMEPHOTO MPSMOIUHEHHOTO
JIBUKCHHUS

7 Pemenue 3anau «PaBHOMEpHOE
MIPSIMOJIMHEITHOE IBUIKEHHE)

8 [IpsimonuHeitHOE PaBHOYCKOPEHHOE TBUKEHHE.
Yckopenue.

9 CxopocTh IPSIMOJIMHEMHOTO
PaBHOYCKOPEHHOTO JIBYKCHHSI.

10 I'padux 3aBUCUMOCTH CKOPOCTHU OT BPEMEHH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUYKCHHUS.

11 [Iepemenienue npu NpIMOIUHENHOM
PaBHOYCKOPEHHOM JIBH>KEHHH.

12 [Iepemenienue npu NpSIMOIUHERHOM
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HayallbHOMN
CKOPOCTH.

13 I'paduxu nyTy u nepemMenieHus npu
PaBHOYCKOPEHHOM JIBHKCHHH.

14 Pacuér yckopenusi, CKOpOCTH U IyTH NPU
MIPSIMOJTMHEITHOM PaBHOYCKOPEHHOM
TIBUKCHHH.

15 OTHOCHUTENLHOCTD IBUKEHUS.

16 JladopaTopHasi padora Nel «UccieqoBanue
PAaBHOYCKOPEHHOTI0 IBUKeHHs 0e3
HAYAJIBHOHN CKOPOCTH»

17 Pemenue 3amau «IIpsimonuuelrinoe
PaBHOYCKOPEHHOE JIBUIKEHUE.»

18 Pemenue 3amau «IIpssmonuneirinoe
PaBHOYCKOPEHHOE JIBUIKEHUE.»

19 Kounrpoabnas padora Nel «OcHOBBI
KHHEMATHKID)

20 Ilepsrlii 3akoH HetoToHa. HepanbHble
CHUCTEMBI OTCUYETA.

21 Cuna. Bropoii 3akoH HetoToHa.

22 Pemenune 3amau «Bropoii 3akoH HeroToHa

23 Tperuii 3axoH HproToHa.

24 Pemenue 3anay «3axkousl HeroToHa»




25

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusl.

26 CBobosHOe najieHue Ted.

27 JIBm>keHue Tena, OpOIIeHHOTO BEPTUKAITBHO
BBEpX.

28 Pemenue 3anau «CBOOOIHOE MTAACHUE TET»

29 3aKOH BCEMUPHOTO TAroteHus. Cuia TSXKecTH.

30 JladopaTopHas padora Ne2 «U3mepenne
YCKOpPeHHsI CBOOOTHOIO MaeHUus».

31 Bec Tena, ABIKYIIETOCS 110 BEPTHKAIN BBEPX.
HesecoMocTs 1 neperpysku.

32 JIBm>keHue Tena mo OKpy>KHOCTH, C
MOCTOSIHHOM MO MOJTYJIIO CKOPOCTBIO.

33 [lepron 1 yacToTa PABHOMEPHOTO JIBIKEHHS
TeJla 1o OKPYXHOCTH. Perienue 3anau.

34 HcKkyccTBEHHBIE CITYTHUKH 3E€MIIH.

35 Nmnynbe Tena. 3aKkoH COXpaHeHHUs UMITYJIbCA.

36 Pemenwe 3amau «mmmyisc Tena. 3akoH
COXpAHEHUS UMITYJIbCAy.

37 PeaktnBHOE nBMKEHME. PakeThl.

38 Mexanunueckas paboTa U MOIIHOCTb.

39 Oueprus. Knnetndeckast 1 MOTCHIIMATbHAS
SHEPTHUs.

40 3aK0H COXpaHEHUsI MEXaHUYECKON YHEPTHUH.

41 Pemenue 3amau « OCHOBEI JUHAMUKY U 3aKOHBI
COXPAHEHHUS B MEXaHUKEM.

42 KonTtpoubHas padora Ne2 «OcHOBBI
AUHAMMKH U 32KOHBI COXPaHEHHs B
MeXaHHKe».

Mexannyeckne Kojaed6anus u BOJHBI. | 43 Konebarenbnoe npuwxenue. CBOOOAHBIE
3Byk. 16u. kosebanus. KomebaTenbHbIe CHCTEMBI.
MasTHuK.

44 AmMIunTya, Iepuo, 4actoTa, dasza
kosebanuil. 'apMoHnueckue kojaeOaHusl.

45 Pemenue 3anau «["apmoHnueckue koneOaHusm»

46 Marematruueckuii MasiTHUK. [Ipy>KMHHBII
MasTHUK. PopMyIia epruoa KoiaeOaH .

47 Pemrenne 3amau «MaTteMaTHUECKUN U
MPYKUHHBIA MasSsTHUKI

48 JlabopaTopnas padora Ne3 «Mccaenosanue
3aBHCHMMOCTH NEePUOAA H YACTOTHI
CBOOOIHBIX KOJI€0aHNII MAATHHKA OT JJINHBI
HUTID

49 [IpeBpaieHne sHepruu npu KonedaTeIbHOM
JBWKEHUH. BbIHYX1eHHbIE KoJeOaHMs.

50 Pe3onanc.

51 Pacnpoctpanenue kosnebGanuii B cpene. BonHbI.
[IpomonbHBIE U TIONIEPEYHBIE BOJIHBI.

52 JliinHa BosiHBL. CKOPOCTDH BOJIHBI.

53 Wcrounuku 3Byka. 3ByKOBbIE KOJI€OaHUSI.

54 BricoTa u TeMOp 3ByKa. I pOMKOCTB 3BYKaA.




55

PacnipocTpanenue 3Byka. 3ByKOBBIE BOJIHBI.
CkopocTb 3ByKa.

56 OTtpaxkeHue 3ByKa. IXo0.
57 3BYyKOBO# pe3oHaHc. MHTepdepeHus 3ByKa.
58 Kontposbnas padora Ne3 «Mexannueckue
KO0J1e0aHUs ¥ BOJIHBI. 3BYK».
DJIeKTPOMATHUTHOE MoJie. 214. 59 MaruautHoe 1osie u ero rpapuieckoe
n3zobpaxxenue. HeogHopoaHoe u 0JHOpOAHOE
MarHuTHOE IOJIe.
60 MaruutHoe nose Toka. HarpaBnenue Toka u
HaIpaBJIeHUE JINHUN €r0 MarHUTHOTO
nons. [IpaBuio 6ypaBuuka.
61 JleficTBEe MarHUTHOTO TIOJISI HAa POBOJTHHK C
TokoM. Cuna Amnepa u cuna Jlopenya.
62 DIEeKTPOU3MEPUTEIbHBIC PUOOPHI.
63 Pemenue 3anau Ha Temy: «Cuina Amnepa u
cuna Jlopenma»
64 Nunykuysa MarHuTHOTO 10Jis. MarHUTHBIN
MOTOK.
65 Pemenne 3anau «BekTop MarHUTHOU
UHAYKIIANY.
66 SIBrieHue AMEKTPOMArHUTHON MHTYKIIHH.
67 JlabopaTopnasi padora Ned «M3ydeHue
SIBJIEHHUSI DJIEKTPOMATHUTHON MHAYKIIUH»
68 Hampasnenue nnnykunonHoro toka. [Ipasuio
Jlenna.
69 SBneHne caMOMHAYKITHH.
70 [TonydeHune u nepeaaya NEPEMEHHOTO
aneKkTpudeckoro Toka. Tpancpopmatop.
71 DNEeKTpOMarHUTHbIE BOJHBI.
DNEeKTpOMarHuTHOE MOJIe.
72 Konnencarop.
73 KonebaTenbHbIN KOHTYD.
74 [IpuHIUIIBI paIOCBA3U U TEIICBUICHMUS.
75 [Ipenomnenue cBeta. @U3NYECKUI CMBICIT
MIOKa3aTelsl IPEJIOMIICHHUS.
76 Hucnepcus cBera. JIuHeituaTble CIEKTPHI.
77 Wutepdepentus cBera. Audpakius cera.
78 Pemenue 3anay « 9neKTpOMarHUTHOE TOJIEH
79 KountpoabHnas padora Ned
«IJ1eKTPOMATHUTHOE NO0J1e)
CTpoeHue aToMa M AaTOMHOIO s/Ipa. 80 PagunoakTuBHOCTH. MOJ€/IM aTOMOB.
15u. 81 PanuoakTuBHbBIE pEBpAICHNs ATOMHBIX sJIEP
82 Pemenue 3anau «PannoakTuBHbIe
MIPEBpAaIeHHsI ATOMHBIX SIIEP»
83 DKCIepUMEHTAIbHBIE METO/IbI MCCIIEOBAHMS
YaCTHULL.
84 JlabopaTopnasi pabora NeS «M3yuenue




TPEKOB 3aPSIKEHHBIX YACTHII 110 TOTOBbIM
(pororpapuam»

85 OTtkpeITHE pOTOHA U HeWTpoHa. CocTaB
aTOMHOTO siipa. MaccoBoe uncio. 3aps1oBoe
YHCIIO.

86 Pemenue 3anauy «CoctaB aTOMHOTO si/1pa.
MaccoBoe uncio. 3apsI0BO€ YUCI0.)»

87 Snepubie cuibl. DHeprus cBsas3u. edekr
MAacchl.

88 Pemenue 3anau «Pacu€r sneprum cBa3zm»

89 Henenue siiep ypana. Llenmasie snepHbIe
peaxus.

90 SInepHbIii peakTop. ATOMHAs SHEPTreTHKA.
Bbuonorudeckoe neiicTBue paauarum.

91 JladopaTopnasi padora Ne6 «U3yueHue
AeJIeHUs A/Ipa aTOMa ypaHa 1o
dororpadusim TpexkoB».

92 3aKOH paJinOaKTUBHOTO pacnaja.

93 TepmosinepHbIe peakiuu

94 KonTpoabnast padora NeS5 «Ctpoenne
aToMa M AaTOMHOIO SI/APa»

Crpoenne u 3BoJI01MA Beenennoi 95 dusnueckas MpupoJia HeOECHBIX Tel
Su. ConHE4YHOU CUCTEMBI.

96 [Tpoucxoxnenne COMHEYHOU CUCTEMBI.
Crtpoenune Bceenennoil.

97 ®usnueckas npupoaa CoaHua v 3Be31.

98 Opommonus Beenennoi. I'nnoresa bonbiroro
B3pBIBA.

99 O0600menune matepuana o Teme: CTpoeHue 1
3BOJIFOLMS BCEJIEHHOMN»

IloBTOpenue. 3u4. 100 [ToBTOpeHMEe Kypca Gu3uku 3a 9 Kiacc.

101 KonTtpoubnas padora Ne6 «Toroasn»

102 AHanu3 KOHTPOJIbHOU paboThl Nebd




KonTposabnas padora Ne 1
«OCHOBBI KHHEMAaTUKI» 9 KjIace
1 BapuaHT

1. Benocuneauct, nBUrasch paBHOMEPHO, npoesxkaeT 20 M 3a 2 c. Kakoii myTe OH npoener
IIPU JIBUKEHHUH C TOM e cKopocThio 3a 10 ¢?

2. Yepe3 25 c mocine Havajga JABWXKEHHMS CIUAOMETP aBTOMOOWIS IOKa3ajl CKOPOCTh
nBrKeHust 36 km/4. C KaKuM YCKOPEHHMEM JIBUTAJICS aBTOMOOMIIb

3.Camoner s B3neTa AOJDKEH npuodpectu ckopocth 240 km/4. Kakoil nomkHa ObITH
JUTHA B3JIETHOM TMOJIOCHI, €CJTM U3BECTHO, YTO BpeMs pa3roHa camoJiera paBHo 30 c?

4 Ilyns, neramas co ckopocthio 400 M/c, yaapser B 3eMIISIHON Ball M IPOHUKAET B HETO Ha
nryouny S = 36 cm. Onpenenure, Kakoe BpeMsi OHa JIBIXKETCSI BHYTPH BaJia.

5.0npenenure myTh, NPOWIEHHBIM KaTepoM, eciu oH OyzaeT aBurarbest 10 ¢ ¢ MoCTOsSTHHOMN
CKOPOCTBIO 5 M/c, a 3aTeM 10 ¢ ¢ TOCTOSHHBIM yckoperueM 0,5 m/c2,

2 BapuaHT

1. ABTOMOOWMIIB, ABUTAsiICh paBHOMEPHO, poexain 50 M 3a 2 c. Kakoii myTs on npoenert 3a 20
C, IBUTASACH C TOM K€ CKOPOCTHIO?

2. C KaK1M YCKOPEHHEM JOJDKEH 3aTOPMO3UTh aBTOMOOUIIb, IBUKYIIUNCS CO CKOPOCTHIO 36
KM/4, yT0oOBI uepe3 10 ¢ ocTaHOBUTHCS?

3. ABTOMOOMIIb, OCTAHOBUBIIKCH IIE€pe]l CBETOPOpOM, HAOUPAET 3aTeM CKOPOCTh S4KM/4 Ha
nytd 50 M. C KakuM YCKOpEHHEM OH JOJKEeH JABUTaThCsi? CKOJIBKO BpeMEHH OYIET IJIUTHCS 3TOT
pazber?

4. JIBurascb U3 COCTOSIHUS MOKOSI, MOTOUMKIUCT MPOXOAuT 1 kM mytu ¢ yckopenueMm 0,8
M/c?. YeMy paBHO BpeMsl Pa3roHa MOTOLMKIIHNCTA ¥ €0 CKOPOCTh B KOHIIE STOr0 IIyTU?

5. ductanuuio 100 m cnpunTep npeogosien 3a 10 ¢. U3 HUX 2¢ OH mOTpaTWiI Ha pasroH, a
OCTAJIbHOE BpeMsl JBUTAICA pPaBHOMEpPHO. YeMy paBHa CKOPOCTh PAaBHOMEPHOTO JBUKEHUS
CIIOpTCMEHA?



KonTpoabsnas padora Ne2
«OCHOBBI IMHAMHUKY H 32aKOHbI COXPAaHEHHUS B MeXaHMKe» 9 Kjacc
1 BapuanT

1. C kakuM yCKOpEHHEM JBUTAJCS MpHU pa3dere peakTUBHBIN camoieT maccor 50 T, ecnu
cwia tsaru neurareneit 80 kH?

2. Yemy paBHa cuiia, COOOIIaromas Telay Maccoi 3 kr yckopenue 0,4 m/c??
3. ABTOMOOMIJIb Maccoi 2 T, IBIKYITUICS CO CKOPOCTHIO 90 KM/4, OCTaHABJIMBAETCS Yepe3

3 CekyHIbl TOCII€ HaXaTHs BOJAUTENIEM IMeJalud TopMo3a. YemMy paBeH TOPMO3HOW IyTh
aBTomoOmiia? KakoBo ero yckopenue? UeMy paBHa cujia TOPMOKEHUS?

4. Onpeznenure CUITy JaBJIECHUS MMacCcaXupoB oO1el Maccoit 150 kr Ha mos KaOuHbI TUdTAa:

a) npu coycke ¢ yckopenmeM 0,6 M/c?; 6) HpH NombeMe C TeM K€ YCKOPEHHEM: B) MpH
PaBHOMEPHOM JIBUKCHHH.

5. Teno maccoit 2 Kr ABMXXETCs co CKOpocThio 3 M/c. Tlocime B3auMOACHCTBUSA CO CTEHKOM
TEJO CTall0 JIBUTaThCS B MPOTHBOIIOJIONKHOM HANpPaBIEHUU CO CKOPOCThI0 2 M/c. Uemy paBeH
MOJyJIb U3BMEHEHUS UMITYJIbCa TeJia?

2 BapuaHT

1. Baronmetka maccoit 200 kr asmxercs ¢ yckopenumem 0,2 m/c?. Onpenenure cuiy,
COOOUIAIONLYIO0 BArOHETKE 3TO YCKOPEHUE.

2. YUemy paBHO YCKOpEHHE, C KOTOPBIM JBHMXKETCA TEIO Maccod 3 Kr, €clii Ha HEro
nerctByet cuna 12 H?

3. Ha aBToMoOuib mMaccoii 2 T aefictByet cuna tpenus 16 kH. KakoBa HauanbHas CKOpocThb
aBTOMOOWJISA, €CJTM €r0 TOPMO3HOM MyTh paBeH 50 M?

4. Tenmo maccod 5 Kr JexuT Ha noiy jgudra. Omnpenenure CUiy JaBIEHHUS Teja HA MOJ
mudra:

a) TIpU PaBHOMEPHOM JIBMKEHHH; 0) TIPU CITyCKE C YCKOPEHUEM 2 M/C?; B) NPH TOABEME C
TEM K€ 110 MOJYJIIO YCKOPEHUEM.

5. Tenexka mMaccoi 3 Kr, ABHXKYIIasiCs CO CKOPOCTBHIO 4M/C, CTaIKUBAETCS C HEMOBM)KHOM
TEJEKKON TOW K€ MacChl M CIEIIsaeTcss ¢ Heid. YUeMy paBHa CKOPOCTh OOEHX TENEkKEK IOCie
B3auMoOecTBUsA?



KonTposabnas padora Ne 3
«MexaHH4YeCcKHe KOJe0aHusd U BOJHBD 9 KiIace

1 BapuanT

1. Tlo rpaduky, HpuBEIEHHOMY Ha PHCYHKE, HaWTH
aMIUIUTyly, TepuoA U 4YacToTy Konebanmii. Hamucath
ypaBHEHHE TAPMOHUYECKUX KOJICOaHUH.

2. OnpenenuTh Nepuoj KoiedaHuii MaTepralibHON TOUKH,
coBepmmBIiei 50 moaHbIX Konebanuit 3a 20 c.

3. Haiitu mMaccy rpysa, KOTOpbIi Ha mpyxuHe skecTkocThio 250 H/M nemaetr 20 xonebanuit
3a 10 c.

4. PaccrosHue Mexay Ommkalmmmu rpeOHsAIMH BOJH B Mope 6 M. Jlonka kadaeTcs Ha
BOJIHAX, PACIPOCTPAHSIONINXCS CO CKOpOoCThIO 2 M/c. KakoBa wacToTa ymapoB BOJH O KOPITyC
JOIKH.

5. OnuMH MaTeMaTHUYeCKUil MasTHUK MMEET mepuoj Konebanuii 3 ¢, a npyroi — 4 ¢. Kakon
Mepuo] KoJeOaHuii MaTeMaTHIeCKOr0 MasTHUKA, JAJIMHA KOTOPOTO paBHA CyMMeE JUIMH YKa3aHHBIX
MAasTHUKOB?

2 BapuaHT

1. Tlo rpaduky, TpUBEIEHHOMY Ha pPHUCYHKE, HAWTH
aMIUTUTYLY,

MepHOJI ¥ 4acToTy Kosnebanmii. Hamcars ypaBHeHHe
rapMOHUYECKUX KOJIeOaHUH.

2. Marepuanbhas Touyka 3a 1 muH coBepmmia 300 koneOGaHUi.
Onpenenuts nepuoj KojJeOdaHui U 4acToTy.

3. MaTtemMaTu4ecKuii MasTHUK JUTHHOU 99,5 cM 3a onHy MHHYTY coBepian 30 MOJHBIX KOJeOaHMi.
Omnpenenuth nepuoja KojieOaHus MasTHHKA U YCKOPEHHE CBOOOJHOTO MaJieHHs B TOM MecCTe, IJie
HaXOJUTCSI MAATHUK.

4. Habmonarenb, HaxoAsIIUiics Ha Oepery o3epa, YCTaHOBWI, YTO TEpPHOJ KoJeOaHUs
YacTHUI] BOJABI PaBEH 2 C, a PAaCCTOSHUE MEXJY CMEXHBIMH I'peOHAMHU BOJH 6 M. Omnpenenuts
CKOPOCTb pacCIpOCTPAHEHUS ATUX BOJIH.

5. Ilepuoap! konebaHUit IBYX MaTEMaTUUECKHX MasSTHUKOB OTHOCATCS Kak 2:3. PaccuuTaiite
BO CKOJIBKO pa3 HepBBIﬁ MasATHHUK OJIMHHEC BTOpOI‘O.



KonTpoasnas padora Ne 4
«JIEKTPOMArHUTHOE 1oJie» 9 Kiace
1 BapuanT
1. Paguocrannus Beaer nepenauu Ha yacrore 70 MI'u. YeMy paBHa ajinHa BOJIHBI?

2. Ompegenure Cuily TOKa, MPOXOAANIEMY IO MPSMOJIHMHEHHOMY TPOBOJHUKY,
HaxoJsIIEMYCsl B OJHOPOJHOM MarHuTHOM mosie ¢ uHaykuueil 10 Tn, ecnu Ha aKTHUBHYIO 4acTb
npoBogHukKa JrHON 20 cm, neiictByeT cuna 20 H. ITpoBoaHMK pacronokeH NEpHEeHIUKYISIPHO
JIMHUSIM MarHUTHOW UHAYKLWH.

3. IIpoToH IBHXKETCS B OJHOPOJHOM MAarHUTHOM IoJie ¢ MHAYKIMen 5 MTa co ckopocThio
10000 xm/c, HanTpaBJIEHHOW MEPNEHIUKYISIPHO JUHUSAM MAarHUTHOW MHAyKuuu. Onpeaenure cuiy,
JEHCTBYIOLYIO HA IIPOTOH.

4. ChopmynupoBaTh U pEUIUTh 3a/1a4y [0 PUCYHKY

5. DIEKTpOH ONKCHIBAET B OJHOPOJHOM MAarHMTHOM II0JI€ OKPYXHOCTh paJnycoM 4 MM.
CKOpOCTb JIBMIKEHHS 2JIeKTpoHa paBHa 3,5-10° m/c. OnpeennTe MHIYKIMIO MATHUTHOTO MOJIS.

2 BapuaHT

1. Uemy paBHa JJIMHA BOJIH, MOCBHIJIAEMBIX PaJUOCTaHIIMEH, padoTaromieit Ha yactore 1400
kl'u?

2. B ogHOpOIHOE MAarHUTHOE MOJe, UHAYKIUS KoToporo 1,26 mTn, momenieH npoOBOJIHUK
JuIMHOM 20 CM NEpHEeHJUKYJSAPHO JIMHUSAM MarHUTHOM uMHAyKuMU. Onpenenure cuiy,
JICACTBYIOIIYIO Ha IPOBOJIHUK, €CIIM CUJla ToKa B HeM S0 A.

3. DIIEKTpPOH BIIETAaET B OJHOPOAHOE MarHuTHoe mnojie ¢ uHaykuuer 0,5 Ti co ckopocTbro
20000 xkM/c TEPNEHAUKYISIPHO JIMHHUSAM MArHUTHOW WHAYKIWU. Ompenenute CHIy, ¢ KOTOPOH
MAarHUTHOE MOJIE IEUCTBYET Ha 3JIEKTPOH

4. ChopmynupoBaTh U PEIIUTh 3314y
110 PUCYHKY

5. DNEKTpOH BJIE€TaeT B MAarHUTHOE TI0JIE

HNEPHEHINKYJIIPHO JIMHUSAM MarHUTHOM MHAYKLUH CO CKOPOCTBIO

107 m/c. Paccuntaiite paauyc KpMBU3HBI TPAEKTOPUH, IO KOTOPOH OYIET JABMIaThCs DIEKTPOH, ECIH
WHIYKIUS MarHUTHOTO 1oJist 5,6 MTi.



KonTpoasnas padora Ne 5
«CTpoeHnne aToMa H aTOMHOI0 siApa» 9 KJacc

1 BapuanT

1.B sigpe aroma Menu 63 yacTuubl, U3 HUX 29 npoTOoHOB. CKOJIBKO HEUTPOHOB M 3JIEKTPOHOB
HAXOJUTCS B OTOM aToMe?

2. Kakoii uzotomn o6pasyercs u3 922°U nociie 1Byx B-pacnasioB u 0JHOTO o-pacraja’?

3.Ilpu GomOapaupoBKe sifep jkeie3a HEUTpoHamH obOpasyercs B-paaroakTUBHBIN HM30TOI
MapraHiia C MacCOBBIM dYHCIOM 56. Hamummre peakiur TOTyYeHUs HCKYCCTBEHHOTO
PaZlMOaKTUBHOTO MapraHIla U peakIuio MPOUCXOISIIETO ¢ HUM B-pacmaza.

4. Haiigure nepeKT Macc ¥ SHEPTUIO CBA3M spa 3'Li,

2 BapuaHT

1. B sape atoma cBunna 207 vactuu. Bokpyr siapa oOpamaercs 82 snextpona. CKOJIBKO
HEUTPOHOB M MPOTOHOB B SIAPE 3TOr0 aTroma?

2. Bo u4ro mnpespamaercs uzorom Topus 24

MOCJIeIOBAaTEIBHBIX O-pacnaaa?

90 Th, sapa KoTOpOro mnperepneBarOT TPHU

3. Snpo wu30TOmAa MarHWs C MAacCOBBIM YHCIOM 25 moaBepraercsi OoMOapAMpOBKe
IpOTOHaMH. SIpo Kakoro »sjeMeHTa HpU 3TOM 00pa3yercsi, €cld sJepHas peakuus
COIIPOBOXKAAETCA U3JIyUYEHUEM 0.~ YACTULL?

4. Haiinute neekT Macc M SHEPIUIo cBsi3H sapa 132 Al.



Hrorosasi koHTpoabHas padora Ne6 9 kiacc
Bapuanr I.

Yacmo 1. (Buibepume sephblii gapuanm omeema)

1. ABromoOuib 3a 1 mun 40 cekyH yBenuuui ¢Boto oT 18km/4 10 36 km/4. C KakKuM YCKOpEHUEM
JIIBUTAJICA aBTOMOOWIIE?

A. 0,4 m/c?; B. 0,2 m/c?; B. 0,3 m/c?; T.0,1 m/c?

2. Ha pucynke 1.01 nmoka3aH rpadguk 3aBUCHMOCTH CKOPOCTH JIBI)KEHHUS Tejla oT BpeMeHH. Kakoi
U3 TIPEATIOKEHHBIX TPaUKOB BBIpaXKaeT IrpauK YCKOPEHHS 3TOro Tena?

3. C xaxoii CHJIO MPUTATUBAIOTCSA ABa Kopabuist Mmaccamu 1o 10001, HAXOAAMKXCS HA PACCTOSTHUM
1x™m apyr ot apyra?

A. 6,67 mxH; b. 66,7mxH; B. 6,67mMH; I'. 6,67TMH.

4. B COpeBHOBaHMSAX YYaCTBYIOT YETBEPO MaJbUMKOB. BiieBO TAHYT KaHAT JBOE MAJIbYUKOB C
cunamu 530H u 540H cooTBeTCcTBEHHO, a BIIPaBO — 1BOE Majab4uKoB ¢ cuinamu S60H u 520H
COOTBETCTBEHHO. B KaKkyl0 CTOpPOHY M KaKOH pe3ylbTUPYIOIIEH CHIION NEPETIHETCS KaHaT?

A. Bneso, cunoii 20 H; b. Bneso, cunoii 10H; B.; BnipaBo, cumnoit 10H I'. Octranercs Ha mecTe.
3amaHust C KPAaTKUM OTBETOM

5. Ilpu ckopocTr 2 M/c magaromas KeApoBasi MIMIIKa 00IagaeT UMITYJIbcoM, paBHBIM 0,1 Kr M/c.
Omnpenenure Maccy IIUIIKH.

6. Yemy paBHa CKOPOCTH 3ByKa B BOJI€, €CJIHM KoJieOaHus, mepuoa kotopsix paseH 0,0005 c,
BBI3bIBAIOT 3BYKOBYIO BOJIHY JUIMHOM 0,72 M?

7. TlopsinkoBBIM HOMEp MapraHiia B Tadiuie Menjaeneena 25, a MacCOBOE YHMCIIO PaBHO 55.
CKOJIBKO 3JIEKTPOHOB BPAIAIOTCS BOKPYT sApa atoMa Maprania? CKoJIbKo HEUTPOHOB B siaipe?

8.YcTaHOBHTE COOTBETCTBHE MEXIY GU3NIECKUMHU BEIMYMHAME U (POPMYITIaMH IO KOTOPBIM
PacYUTBIBAIOTCSA COOTBETCTBYIOLIUE BEIUYUHBI.

a) Cuna mspkectu 1) F=mv



0) cuna ynpyroctu 2) E=mgh

B) OTeHIMaNbHas sHeprus 3) F=mg
4)E=mv?/2

5)F=kx

9. Snpo ucmyckaer 6era-uznyuenue. Kakoit anemeHT odpasyercs?

Yacmo 2. (Pewwume 3a0auu)

10. /IBurascek ¢ Ha4aIbHON CKOPOCTHIO 36 KM/4, aBTOMOOMIH 32 10 ¢ mpomen myTh 155 m. C kakum
YCKOPEHUEM JIBUTAJICS] aBTOMOOMIIb M KaKyl0 CKOPOCTh OH IPUOOPEN B KOHIIE MyTH?

11 Kakyro qyinHy uMeeT MaTeMaTUYeCKH MasTHUK ¢ TIepuo1oM Kojiebanwuii 4 ¢ ? KakoBa yactoTa
KoJe0aHui MasiTHUKA?

12. HaiimuTe NOTEHIMAIBHYIO M KHUHETUYECKYIO SHEPTUH TeJla Maccoil 5 Kr, OpOLIEHHOr0 BBEpX
COCKOpocThI0 20M/C,Ha BBICOTE 2 M OT IOBEPXHOCTHU 3EMJIH.

1-4 3aganue-1 6, 5-9 3amanue -2 6, 10-12 3aganue 3 6.8cero-23 0
«5»-19-23 6

«»-13-18 6

«3»-8-12 6

«2»-3-76

«1»-0-2 6



HTorosasi kKoHTpoOabHAA padoTa no gusuke. (9 kiacc)
Bapuanr I1.

Yacmo 1. (Buibepume sephblii gapuanm omeema)

1. ABTOoMOOMIIb 32 2 MUH yBEJIHYUI CBOIO OT 36KkM/4 110 122,4xm/4. C KakKuM YCKOpEHHUEM
JIIBUTAJICA aBTOMOOWIIE?

A. 0,1 m/c?; B. 0,2 m/c?;, B. 0,3 m/c?, T. 0,4 m/c?
2. Ha pucynke 2.01 nmoka3aH rpaduk 3aBUCUMOCTH CKOPOCTH JBH)KCHHUS Teja

ot BpemeHH. Kakoii U3 npeanoxeHHbIX rpaduKkoB
BbIpakaeT rpauk yCKOpeHus 3Toro rena?

3. C kakoli CWJION TPUTATHBAIOTCS JIBa Kopadiist Mmaccamu 1o 20000 T, HaXoasmuxcs Ha
paccTosiHuM 2 KM ApyT OT apyra?

A. 6,6’TMH; b.6,67H; B. 6,67mH; I'.. 6,67 mxH

4. Moromukn «Mx I15» numeer maccy 195 kr. Kakum ctaneT ero Bec, €Ciii Ha HETO CSIJIET YETI0BEK
Maccoi 80kr?

A. 275 kr; b. 1150 H; B. 2750 H; T'. Cpenu otBeToB A-B HET BepHOro.
3amanusi ¢ KPaTKUM OTBETOM

5. Onpenenure UMIYJIBC KEAPOBOU MIUIIKH ITAIAIONICH CO CKOPOCTBIO 6 M/C ,&CITU Macca NIUIIKH
90rp.

6. Bomna pacnpoctpansiercst B cpene co ckopoctbio 2000m/c. Haitaure yacToTy KojebaHuil TOUEK
Cpcabl, €CJIN JJIMHA BOJIHbBI S5M.

7. TopsinxoBbiii HOMep GTopa B Tabiuie MeHzeneeBa 9, a MaccoBoe 4nciio paBHo 19. Ckoibko
AJIEKTPOHOB BpaIliaeTcs BOKPYT siyipa aroma ¢propa? CKOIBKO MPOTOHOB B sape aTroma?™

8.YcraHoBUTE COOTBETCTBUE MEXKAY PU3NUCCKUMU BEIMUYNHAMH U SUHUIIAMHA U3MEPEHUS ITHX
BennunH B CU.



a) kecTKocTh 1) kusmorpamm(1kr)
6) momHocTh 2) HeroToH (1H)

B) Bec 3) Jxoynb (1 [Ix)

4) Heroron Ha metp (1H/™M)

5) Bart (1B71)

9. Anmpo ucnyckaer anbga-usnydenue. Kakoit anemeHnT oopasyercs?

Y.acmoe 2. (Pewwume 3a0a4u)

10 JIBurasicb ¢ Ha4aJIbHOW CKOPOCTHIO 36KM/4, aBTOMOOWMIIB 32 10 ¢ mporen myTs 105m. C kakum
YCKOPEHHUEM JBHUTAJICSl aBTOMOOUIIb M KaKyl0 CKOPOCTh OH MPUOOpeI B KOHIE MMyTH?

1 KakoB nepnooM KosebaHuii MaTeMaTHYECKOTO MasiTHAKA ¢ JTHHOM HUTH 1MeTp? KakoBa
yacToTa KojiebaHui MasiTHUKa?

12. Haiijure NOTEHIIMATBHYIO U KHHETHYECKYIO SHEPTUH Tella Maccor 5 KT, CBOOO/IHO 1A Iaf0IIEeTro
C BBICOTHI 15 M, Ha BbICOTE 2 M OT MOBEPXHOCTHU 3emiid. Haiiiure noTeHIIMaNbHYI0 U KHUHETUYECKYIO
SHEPrUM Teja Maccol 5 Kr, OpOLIEHHOI0 BBEPX COCKOPOCThIO 20M/C,Ha BHICOTE 2 M OT
MOBEPXHOCTHU 3€MIIH.



OLEHKA YCTHBIX OTBETOB YYAIIUXCA ITO PUZUKE

Ounenka «5» cTaBUTCS B TOM Cllydae, €ClId yJalluiics Moka3blBaeT BEpHOE IOHUMaHue QU3NYECKOi
CYLIHOCTH paccMaTpUBAaEMBIX SIBICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOpUH, AAET TOYHOE
ONpEIEICHUE M HMCTOJKOBAHUE OCHOBHBIX ITOHSATHM, 3aKOHOB, TEOPHH, a TAaKXE IPABUIBHOE
ornpejeneHue (GU3NYECKUX BEIMYUH, UX €IUHMIl U CIIOCOOOB M3MEpPEHUs; MPAaBUIBHO BBINOIHSIET
YepTeXH, CXeMbl U TpauK{; CTPOUT OTBET IO COOCTBEHHOMY IUIaHy, COIPOBOXIAET paccKa3
HOBBIMU IIpUMEpaMH, YyMEET I[PUMECHUTb 3HAHWS B HOBOW CHUTyallUH IIpU BBIIIOJIHCHUHU
MIPAKTUYECKUX 3aJaHUM; MOXET YCTAaHOBUTH CBS3b MEXKAY H3y4aeMbIM M PAHEE H3Y4YCHHBIM
MaTepualioM MO Kypcy (U3MKH, a Takke C MaTepuajoM, YCBOCHHBIM NpPU H3YYEHUHU APYTUX
IIPEAMETOB.

Ounenka «4»- eciiu OTBET YYEHHKA YIOBJIETBOPSET OCHOBHBIM TPEOOBAHUSM K OTBETY Ha OLIEHKY
«5», HO /1aH 0e3 UCTOIb30BAHUS COOCTBEHHOTO IUIaHA, HOBBIX IPUMEPOB, O€3 NPUMEHEHUs 3HAHUH
B HOBOH cuTyaluu, 0e3 HCIOIb30BaHUs CBSA3EH C paHee M3yUYEHHBIM MAaTEpUAIOM U MaTepUajoM,
YCBOCHHBIM IPU HU3YYEHHUH JAPYIHX MPEIMETOB; €CJIM YYaIMHUCS JOMYCTUI OJHY OIIMOKY WM HE
0osee 1BYX HEAOYETOB U MOXKET MX MCIPABUTh CAMOCTOSITENBHO WM C HEOOJBIIONH MOMOIIbIO
YUUTES.

Onenka «3» CTaBUTCS, €CIAM Y4YalIMiCAd NPaBWIbHO MOHUMAeT (U3UYECKYIO CYIIHOCTh
paccMaTpruBaACMBbIX SIBIICHUH H SaKOHOMCpHOCTeﬁ, HO B OTBETC HMCHKOTCA OTACIIBHBIC HpO6CJ’II:I B
YCBOCHHMH BOIIPOCOB Kypca (PM3HKH, HE MPENSATCTBYIOIINE AaJbHEHIIIEMY YCBOCHHUIO TPOIPAaMMHOI0
MaTepuaia; yMeeT NpPUMEHSTh TMOJY4YCHHbIC 3HaHUS TMPH PEIICHHH TPOCTHIX 3aaad ¢
UCTOJb30BAHUEM TOTOBBIX (OpMyJN, HO 3aTpyJdHseTCs MpH PEHIeHWH 3a7ad, TPeOYIoLHNX
npeoOpa3oBaHusl HEKOTOPBIX (opmyir; gomycTun He Oosnee OaHOW TpyOOH OMMOKKM W ABYX
He1o04ETOB, HE Oosiee oHOU TpyOO M OHOW HerpyOoi omubku, He Oosiee ABYX-TPEX HETrpyObIX
omuOO0K, OTHOM HEerpyOOo OMHMOKK U TPEX HEOUYETOB; TOMYCTHII YETHIPE WIIH TSTh HEA0YETOB.

Ouenka «2» CTaBUTCs, €CIM y4Yalluiics HE OBJAAE] OCHOBHBIMM 3HAaHUSIMU U YMCHMSIMH B
COOTBETCTBUHM C TPeOOBaHMAMHU HPOTPaMMbI M JOMYCTHJ OoJblie OMMOOK M HEJOYETOB, UeM

HEOOXOIMMO TSI OLIEHKHU «3).

Onenka «l1» cTaBUTCI B TOM ciIydac, €CJIM Y4YCHHK HE€ MOXET OTBCTUTbL HM Ha OJHWH U3
TOCTABJICHHBIX BOIIPOCOB.

OIEHKA NMCHBMEHHBIX KOHTPOJBbHbBIX PABOT

Ouenka «5» ctaBUTCA 32 pabOTY, BBIITOJHEHHYIO TIOJIHOCTHIO 0€3 OIIMOOK U HeTOUETOB.

Onenka «4» ctaBuTCs 3a pabOTy, BBIIIOJIHEHHYIO MOJHOCTBIO, HO NPU HAJUYMU B HEW He Oosee
OJTHOM HErpy0Ooi OITMOKHK M OJTHOTO HeJouéTa, He OoJee TPEX HEJ0UETOB.

Ouenka «3» CTaBUTCs, €CIM yYEHHUK TPABUIBLHO BBITIONHWI HE MeHee 2/3 Bcel paboThl WM
JOTYCTU He Oojiee oHOM TpyOol OMMOKU M ABYX HEAO0YETOB, HE OoJiee OJHOW TpyOOH U OTHOM
HerpyOoil ommuOku, He Oosnee TpEX HErpyObIX OIMOOK, OJHOM HEerpyOod ommOKu U TpEX
HEJIOYETOB, MPYU HATUYUN YETHIPEX-TISITH HEJIOYETOB.

OneHka «2» CTaBUTCS, €CIIH YUCIIO OMNOOK U HEJOYETOB MPEBBICHIIO HOPMY JJISI OLICHKH «3%» WU
NPaBUIBHO BBITIOJHEHO MeHee 2/3 Bceil paboThl.

OHeHKa «1» CTaBUTCs, €CJIM YYCHUK COBCEM HC BBIITOJHHII HA OJJHOTO 3adaHUs.
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OLEHKA ITPAKTUYECKHUX PABOT

Ounenka «5» CTaBUTCS, €CIM yYalllUHCS BBIIOJHSAET padOTy B MOJHOM O0BbEME C COOJIIOJIEHUEM
HEOOXOJMMOHN TIOCIICIOBATEIFHOCTH MPOBEACHUS ONBITOB W HM3MEPEHUId; CaMOCTOSITENBHO U
palMoHaIbHO MOHTHPYET HEOO0XOAMMOE OOOpYAOBaHHUE, BCE OIBITHI NMPOBOJUT B YCIOBUSX H
peKuMax, 00ecleuyMBaIOIMX I[OJyYeHHE MpPaBUIbHBIX pPe3yJIbTaTOB M BBIBOJIOB; COOJIOIAET
Tp€6OBaHI/I$[ ImpaBuJI TCXHUKHU 6630H&CHOCTI/I; IMMPaBUJIBHO M AKKYPATHO BBIINMOJHACT BCC 3aIlluCH,
TaOJIMILIbI, PUCYHKH, YEPTEIKH, rPauKU; IPABUIBHO BBIIIOJIHIET aHAJIN3 MOIPEIIHOCTEH.

Ouenka «4» CTaBUTCS, €CIIU BHITIOJTHEHBI TPEOOBAHUS K OIIEHKE «5», HO OBLIO TOMYIICHO ABa-TPU
HeouéTa, He OoJee 0THOM HEerpyOoil OITMOKH M OJTHOTO HEJ0uETa.

Ouenka «3» CTaBUTCS, €CJIM pad0Ta BBHITIOTHEHA HE TIOJTHOCTHIO, HO 00HEM BBITIOJTHEHHOMN YacTh
TaKOB, YTO MO3BOJIAET MOTYYUTh IPABUIIbHBIN pe3yabTaT U BBIBOJ; €CIIU B XOJI€ TPOBEACHHUS OIbITa
Y U3MEPEHHsI ObUTH JIOMYIIEHBI OIUOKH.

Ouenka «2» CTaBUTCS, €CJIM padOTa BBHINOIHEHA HE TIOTHOCTHIO, U 00BEM BBITTOJITHEHHOW YaCTH
paboTHI HE MO3BOJISAET CAENATh IPABIIBHBIX BHIBOJIOB; €CJIM OMBITHI, U3MEPEHH S, BBIYMCICHUS,
HaOTI0ICHUST TPOU3BOIMINCH HETIPABIIIHHO.

Ounenka «1» cTaBuUTCS, €CIIM y4YaIIUics COBCEM HE BBIIIOJHUI padoTy.

Bo Bcex ciiydasix oleHKa CHUKAETCSI, eCJIM YYeHHK He CO0JII01a] MPAaBHIA TEXHUKH
0€30IaCHOCTH.

IHHEPEYEHb OLIMBOK

I'pyovie ouuoku

He3nanue onpeneneHnii OCHOBHBIX MOHSTHIA, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHHUI TEOPHH,
(dhopMyI1, OOIIETTPUHSATHIX CUMBOJIOB 0003HaueHUsI (PU3UYECKUX BEIUYUH, SMHUI] U3MEPEHUSI.
HeymeHnue BbIIETUTH B OTBETE TJIABHOE.

Heymenune nmpuMeHsITh 3HaHUS TSl pEIICHUS 3a/1a4 U 00bsCHEHUST GU3NUYECKUX SBICHUH.
Heymenue untaTth 1 CTpOUTH TpaUKK U TPUHITUTHATHHBIE CXEMBI.

Heymenune moarotoBuTh K paboTe YCTaHOBKY WK J1a0OpaTOpHOE 000PYA0BaHHE, IPOBECTH OIIBIT,
HEO0OXOIMMBIEC PACUETHI, MJIU UCTIOIB30BaTh MOJYUYCHHbBIE JaHHBIC JIJIST BHIBOJIOB.

HebGpexHnoe oTHOIIEHHE K Ta00paTOpHOMY 000PYJIOBAHUIO U U3MEPUTENBHBIM MPUOOpam.
Heymenue onpenenuTs mokazaHue H3MEPUTEIHHOTO PUOopa.

Hapymmenne TpeboBanuii mpaBui 6€30MacHOTO TPY/a MPHU BBIMOJTHEHUN YKCIIEPUMEHTA.

Hezpyouvie outuoku

Herounoctu popmynupoBok, onpeieieHui, MOHITHI, 3aKOHOB, TEOPUH, BEI3BAHHBIC HETIOJTHOTOM
OXBaTa OCHOBHBIX MTPU3HAKOB OIPENEIIEMOTr0 MOHATHS, OIINOKH, BEI3BaHHBIE HECOOIIOIEHUEM
YCJIOBUH MPOBEJICHUS ONbITA WJIM U3MEPEHUH.

OmmOKkH B yCIIOBHBIX 0003HAUEHHUSAX HA MPUHIMITHATIBHBIX CXEMaX, HETOYHOCTU YepTexKeil,
rpaduKOB, CXEM.

[Ipomnyck iy HETOYHOE HATMCAHHE HAUMEHOBAHUM eTUHUI] PU3NUECKUX BEIHUMH.
HepaunonanbHblil BBIOOp X0Aa pEIIECHUS.
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Heoouémut

HepanmonanbHbIe 3a1TUCH NPU BBIYUCIICHUSAX, HEPAIIMOHATBHBIC IPUEMBI B BBIYUCIICHUH,
MpeoOpa30BaHUU U PELICHUH 3a]1a4.

ApudmeTrueckne OmMMOKN B BEIYUCICHHSIX, €CITH 3TH OIUOKU TPpy00 HE NCKAKAIOT PEaTbHOCTh
MOJIYYEHHOTO pe3yibTara.

OTtenpHBIC TOTPEITHOCTH B (DOPMYITHPOBKE BOIPOCA HITU OTBETA.

HebGpexxHoe BBITIOTHEHHE 3aMKCeid, YepTexed, cxeM, TpaduKoB.

Opdorpaduueckre U MyHKTYaIl[HOHHBIE OIIHOKH.



