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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH Y4aIUXCs U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yiIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puzuku — cucremooOpa3yromiuii st €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
dusznyuecKre 3aKOHBI JISKAT B OCHOBE TIPOIIECCOB U SBIICHUH, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH
u ¢usnueckoi reorpadueii. Gu3nka — 3TO MPEIMET, KOTOPHIH HE TOJIEKO BHOCHT OCHOBHOM BKJIaJI B
€CTECTBCHHOHAYYHYIO KapTHUHY MHpPA, HO U MPEAOCTABIISICT HanboJiee sICHbIe 00pa3Ibl IPUMEHEHHS HAyIHOTO
METO/JIa TIO3HAHMSI, T.€. CIIOCO0a IMOTYYCHHS JOCTOBEPHBIX 3HAHMIA 0 Mupe. Hakowner, ¢puznka — 310
MPEAMET, KOTOPBIA HAPSIY C IPYTUMHU €CTECTBEHHOHAYYHBIMU MPEIMETaMHU JOJKEH JaTh MIKOJIbHUKAM
MIPEICTABJICHUE 00 YBIIEKATEIHbHOCTH HAYYHOTO HUCCIICIOBAHUS U PAJOCTH CAMOCTOSITEIIBHOTO OTKPBITHS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOr0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(dbopMUPOBAHUU €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM Macchl 00y4aroumxcs,
KOTOpBIE B JalIbHENIIIeM OyIyT 3aHTHI B CAMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He MeHee
BAYKHOM 3aJ1a4eil sIBJSETCS BBISBIICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JHOJEH I MPOJAOIHKEHUS
o0pa3oBaHus U JanbHEHIEeH npodeccHoHaTbHON AeITeTbHOCTH B 00J1aCTH €CTECTBEHHOHAYUHBIX
WCCJICIOBAaHUM U CO3JaHUH HOBBIX TeXHONIOTUH. COrIacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHAayYHast TPaMOTHOCTB — 3TO CITOCOOHOCTH YeNIOBEKA 3aHUMATh aKTUBHYIO TPaK-
JAHCKYIO TTO3HITUIO 1O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMU, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UiessMH. HaydHOTrpaMOTHBIN YETOBEK CTPEMHUTCS
y4acTBOBATh B apTYMEHTHPOBAHHOM OOCYKJIEHUH MPOOJIeM, OTHOCSIIIUXCS K €CTECTBEHHBIM HaAyKaM U
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CIASAYIOMNUX KOMIIETEeHTHOCTEH:

— HaY4YHO O0OBICHATH SIBJICHHA,
— OIICHUBATh U MIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAaHUA,
— HHTCPpHOPCTUPOBATHL JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHUS BBIBOJOB.

N3ydenue ¢pu3nku ciocoOHO BHECTH pelIalOIINi BKJIaJ B JOPMUPOBAHUE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOITUXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «®dusnka» B 00pa3zoBarenbHbIX opranuzanusax Poccuiickoii @eneparum,
peanu3yomux OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMbl, YTBEpKAEHHON pemenneM Kosuternn
MunucrepcrBa npocserienus: Poccuiickoit @enepanyu, mporokoin ot 3 nexadbpst 2019 r. Ne [TK4BH.

Henu nzydueHus: Gu3nKu:

— MnpuoOpeTeHrne HHTepeca U CTpeMIIeHUsT 00ydaroIuXcsl K HAyYHOMY U3YUYEHHUIO TPUPOIBI,

pa3BUTHE HMX MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJIC IMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIO0BATCIBCKOT'O
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS MaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIK (DU3UKH JIJIS1 PAa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymiel npodeccnoHaIbHOM 1eATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SABJICHUAX

— npuoOpEeTeHNE YMEHUN OIHUCHIBATH M OOBSICHATH (DM3MUSCKUE SBIICHUS C UCIIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHUS POCTEHIINX PAcCYETHBIX 33/1a4 C UCTIOIB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTLI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITHEH (PU3NIECKOT0 COIepP KaHUs, BKIIIOYass HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH; aHATH3 H KPUTHYECKOE OIICHUBaHKHE WH()OPMAIINU;

— 3HAKOMCTBO c0 cpepamu MpodecCHOHATBHON AEATEIbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.
MECTO YYEBHOI'O TIPEJJMETA «®U3UKA» B YYUEGHOM IIVTAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBusercs 00g3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO

o0miero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3ydyeHue Gu3uku Ha 6a30BoM ypoBHE B 9
kiacce B 00béMe 102 gacoB mo 3 4aca B HENEINIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3aen 1. MexaHM4YeCKH e IBJIEHUSA

MexaHudyeckoe JABWKeHHe MarepuanpHasd Touyka Cucrema  oTcyéTa OTHOCHTEJBHOCTb MeXaHHUYECKOTO
ABW>KeHUs1 PaBHOMepHOe mnpsiMOJIMHEWHOe ABU:KeHHe HepaBHOMepHOe NpsMoJIMHEeHHOe JBU)XeHue CpelHss U
MTHOBEHHAsl CKOPOCTh TeJsla NPY HepaBHOMEPHOM JIBH)KEHHHU.

Yckopenre PaBHOYCKOpeHHOe NpsSIMOJIMHENHOe ABMKeHHe CBobogHOe najeHue OnblThl ['anuies

PaBHOMepHOe ABUKeHHe MO OKpyXKHOCTHU [lepron u yactoTa obpaujeHuss JIMHeillHas WU yrJjoBasg CKOPOCTH
LleHTpOCTpEMUTENBHOE YCKOPEHHE

[TepBbiit 3akoH HbitoToHa BTopoi 3akoH HetoToHa TpeTuii 3akoH HeroToHa [IpUHIMIT CyTIepIIO3UIIUN CUJT

Cuna ynpyroctu 3akoH ['yka Cusia TpeHUs: CUJla TPEHUS CKOJIbXXKEHHUSs], CUJla TPEHUS NOKOd, Apyrue BHUJBI
TpeHUs

Cusa TSXeCcTU U 3aKOH BCEMHUPHOTO TACOTeHUA YCKOpeHHe CBOOOAHOrO najieHus JIBM»KeHue IJIaHEeT BOKPYT
Cosnnua (MC) [lepBasikocMU4YecKasi CKOPOCTb HeBecoMOCTb U leperpy3Ku

PaBHOBecue MaTepualbHON TOYKH AGCOIIOTHO TBEpLoe Teso PaBHOBecHe TBEPAOTO TeJia C 3aKPEINIEHHON 0ChI0
BpalleHuss MoMeHT cuJjbl LleHTp TsKecTU

HWMnysibc Tesia U3MeHeHUe uMnyJibca UMnysbc cuiibl 3aKOH COXpaHeHUsl UMIyJibca PeakTHBHOE JABHXKEeHUE
(MC)

MexaHuvyeckass paboTa U MOIIHOCTb PabGoTa CHUJI TSXKeCTH, yIpyrocty, TpeHusi CBsA3b S3HEPTrHU U pPabOThI
[loTeHuUanbHasA 3HepPrus Tesa, NOAHATOrO HaJ, MOBEPXHOCTbIO 3eMJsu [loTeHIMa/lbHAsI 3HEPrusa CKaToH
npy>kuHbl KuHeTHyeckasa sHeprusi TeopemMa 0 KMHeTHYeCKONW 3Hepruyd 3aKOH COXpaHEHUs MeXaHUYeCKOU
dHepruu

Hemoncmpayuu

1 Ha6sirojeHre MeXaHUYEeCKOro JBMXKEeHHUS Tesla OTHOCHUTEJTbHOPA3HbBIX TEJ OTCYETA

2 CpaBHeHHe NyTeH U TPAaeKTOPUU JBHUKEHUSA OJHOTO U TOTO KeTeJsla OTHOCUTEJbHO Pa3HbIX TeJ OTCYETA

3 U3MepeHUe CKOPOCTH U YCKOPEHUS NPSIMOJUHENHOTO JBUXKEHHUS.

4 HccnemoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO ABIKeHUsAS HaburoeHue ABMKEeHUs TeJia Mo

OKPY>KHOCTH

6 HabGisogeHUe MeXaHUYeCKUX SBJIEHUH, NOpPOUCXOAAIIUX B cUcTeMe oTcuéta «Tesnexka» mnpu eé

pPaBHOMEPHOM U YCKOPEHHOM/BWKEHUN OTHOCHUTEJbHO KabrHeTa GU3UKHU

7 3aBUCUMOCTb YCKOPEHHS TeJjla OT MaccChl Tesa U AeHCTBYIOLIeHHa HEro CUJbl

8 HaburogeHue paBeHCTBA CUJ NIPU B3aUMO/JelicTBUHU TeJs 9 MI3MeHeHHe Beca TeJsla IPU YCKOPEHHOM

JBUXXEHUU
10 Ilepepaya uMnyJ/bca NpU B3aUMOJENCTBUU TeJ
11 IlpeoGpa3oBaHus 3HEPTHH NIPU B3aHMOJENCTBUU TeJ
12 CoxpaHeHHe MMIyJbCa IPU HEYNPYTroM B3auMOJEeHCTBUH

13 CoxpaHeHHe UMIyJbCca NPU abCOJOTHO- YIPYyroM B3aUMOJENCTBUU
14 Ha6uoaeHUe peaKTHBHOTO JBIXKEHUS
15 CoxpaHeHHe MeXaHUYECKOH 3HEPruu Npu cBO6OJHOM NajieHuu 16 CoxpaHeHHe MeXaHUYeCKOW 3HEpPruu MpH
OBIKEHUM TeJsa MoJ,
NeNCTBUEM MPYKUHBI
Jlabopamopnuwsie pabomst u onvimol
1 KoHcTpyupoBaHUe TpaKTa JAJis pa3roHa U JajibHelIlero paBHOMEPHOTO JBIXKEHUS IIapuKa UJIH TeJIeXKU
2 OnpenesieHue cpeJHEH CKOPOCTH CKOJIbKEHUSI OPYCKa UJIU ABUXKEHUS IIapHUKa M0 HAKJIOHHOM MJIOCKOCTH
3 OnpenesieHNe YCKOPEHHUs TeJia IPU PaBHOYCKOPEHHOM JBWKEHHH 10 HaKJOHHOU MJIOCKOCTHU
4 WccnegoBaHue 3aBUCUMOCTHU IMIYTH OT BpEMEHU MPU paBHOYCKOPEHHOM JBIKEeHUHU 6e3 HavyaJlbHOHW CKOPOCTH
5 [lpoBepka rumoTesbl: €CJW MPU PAaBHOYCKOPEHHOM /JIBM)KEHHUU 6e3 HadaJIbHOW CKOPOCTH IMYTH OTHOCSATCS KakK
PS4 HEYETHBIX YHCeJI, TO COOTBETCTBYIOL[HE TPOMEXYTKH BpeEMEHU OJIMHAKOBBI
6 UccinenoBaHue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbXKEHHUSI OT CHUJIbl HOPMAJAbHOTO JaBJIEHUSA
7 OnpegeneHue kKo3bdUIMeHTa TPEHUs CKoJIbKeHUs 8 OnpejiesieHUe )KECTKOCTU NPYKUHBI
9 OnpepesieHde paGoOThl CUJIbI TPEHUS NPU PABHOMEPHOM JBHXKEHUU TeJia [0 TOPU30HTA/IbHON TOBEPXHOCTH
10 OnmpepnesieHue paGoOThl CUJbl YOPYrOCTH MpPHU NHOABEME TIpPy3ac UCIOJIb30BaHUEM HEMOJBUKHOIO U
MO/IBM>KHOTO GJIOKOB
11 M3y4yeHHe 3aKOHA COXpPAaHEHUA dHEPTUHU

Pa3pges1 2. MexaHM4YeCKHe KOJ1eGaHM A Y BOJHBI

KonebatenbHoe [JBukeHUe OCHOBHBbIE XapaKTEpPUCTUKU KoJieGaHUN: Mepuo/Jl, 4YacToTa, aMIIUTy/Ja
MaTeMaTHU4YeCKHH Y NPY>KUHHBIA MassTHUKHU [IpeBpallleHHe 3HepTHUH IPH KoJle6aTeJbHOM JBHUKEHUU

3aTyxarouive kosie6aHua BelHYK/1eHHbIe KoJsle6aHUA PesoHaHc MexaHu4eckue BoJIHbI CBOHMCTBA MeXaHUYeCKHUX
BoJIH [Ipo- fo/ibHBIE U NoONepedHble BOJIHBI JJIMHA BOJIHBI U CKOPOCTb €€ pacnpocTpaHeHUs MexaHH4YecKHe

BOJIHBI B TBEPJOM TeJle, celicMuyeckue BosiHbI (MC)

3Byk 'poMKOCTB 3BYyKa U BbicoTa TOHAa OTpakeHue 3Byka UHPPa3BYyK U yAbTpa3BYK



Hemoncmpauyuu

1 HaGusroieHue KoJieGaHUM TeJs MOoJ, AeHUCTBHEM CHUJIbI TSXKECTHUU CHUJIbl yIPYTOCTH

2 HaGsrosieHue KOJIeGaHUM rpy3a Ha HUTH U Ha Ipy»KUHe 3 HabJirojeHre BhIHYKJeHHbIX KOJIeGaHU M
Y pe30HaHca

4 PacnpocTpaHeHHe NPOJOJBHBIX U MONEepevYHbIX BOJH (Ha MoJe-JH)

5

Ha6f[lO,CLEHI/Ie 3aBHUCHUMOCTH BbICOTHI 3BYKa OT 4aCTOThbI 6 AKYCTI/I‘{ECKI/Iﬁ Ppe30HaHC

Jlabopamopnusie pabomst u onvimol

1

Onpe,aenem/le 4aCTOThbI U ITepruoJa KoJie6aHUH MaTeMaTU4YeCKOro MasiTHUKa

2 OnpepesieHre 4acTOThI U IeprUoa Koyie6aHUU NPYKUHHOTO MasiTHUKA

3 HccnenoBaHue 3aBUCUMOCTH NNEPUOJA KOJIeOaHMH NMOABENIEHHOTO K HUTH I'pysa OT AJUHBI HUTH

4 UccienoBaHue 3aBUCUMOCTH IepH0/a KoJiebaHU N NPY>KUHHOTOMAasATHUKA OT MacChl rpy3a

5 I[IpoBepka He3aBUCUMOCTH NepHOJA KOJlebaHUH Ipy3a, N0[BEelIeHHOI0 K HUTH, OT MaccChl rpysa

6 OnbIThl, JeMOHCTPUPYIOLKE 3aBUCHMOCTb IlepHoja KoJebaHUW NMPYyKUHHOTO MasTHHKAa OT MacChl rpy3a H

7

)KECTKOCTH MPYXXHWHbI
I/IBMQPEHHE YCKOpeHHUd CB060,£[H01"0 nmaaeHud

Paspaet 10. djiIeKTpOMarHMTHoOE MOJIE M 3JIEKTPOMarHUTHbIE BOJIHBI

JJIeKTPOMarHMTHOe T1oJle JJIeKTpOMarHuTHbele BoOJIHBI CBOWCTBa 3JIeKTPOMarHWTHbIX BoJH Illkana
3JIEKTPOMArHUTHBIX BOJIH McNlo/Ib30BaHNe 3/1eKTPOMAarHUTHbIX BOJIH [J11 COTOBOM CBA3U

JJeKTpoMarHvMTHasa npupoja ceeta CkopocTh cBeTa BosiHOBBIE CBOMCTBA CBeTa

Hemoncmpayuu

1

CBoiicTBa 3JIEKTPOMAarHMUTHBIX BOJIH 2 Bo/JIHOBbIE CBOKCTBA CBeTa

Jlabopamopnsie pab6omul u onvimul
1 V3yyeHHe CBOMCTB 3JIeEKTPOMAarHUTHBIX BOJIH C IOMOILbI0O MOGUJIBHOTO TeJlepOHa

Pa3saen 11. CBeTOBbIE SAIBJIEHUST
JlydeBasa mogenb cBeTa HMcTodyHukU cBeTa IlpsMoJsiMHellHOe pacnpocTpaHeHUe cBeTa 3aTMeHuUA CoJsiHLA U
JlyHbl OTpaxkeHue cBe- Ta [Is10cKkoe 3epKa/io 3aKOH OTpaXeHHUs CBeTa

[IpesioMsieHHe cBeTa. 3aKOH MHpeJioMJIEHHs1 cBeTa. [losiHOe BHYTpeHHee OoTpakeHHe cBeTa. McmoJsib30BaHUe
MOJIHOT'O BHYTPEHHEr0 OTPa’KEHUsI B ONTUYECKUX CBETOBO/IAX.

Jlunsa. Xog nyde#t B inH3e. OnTudeckas cucreMa ¢oToaniapara, MUKpockona u teseckona (MC). I'na3 kak
onTHU4Yeckasi cucremMa. BJIM30pyKOCTh U 1aJIbHO30PKOCTh.

PazsioxkeHue Gesioro cBeta B cnekTp. OnbiTbl HbioToHa. CiioKeHHe CHeKTpasibHbIX IBETOB. Jlucnepcus

cBeTa.
Hdemoncmpayuu
1. [IpaMosiMHellHOe pacnpoCTpaHeHHe CBeTa.
2. OTpakeHUe cBeTa.
3. NlosnyyeHne U3006pakeHUH B NJIOCKOM, BOTHYTOM M BbINyKJOM3epKaJiax.
4. TlpenomJieHHe CBeTA.
5. OnTUYecKUd CBETOBO/I.
6. Xop nydel B cobuparolel JINH3eE.
7. XoJ iydyel B paccerdBarolei JUH3E.
8. MosyyeHue N306parkeHU M C NOMOILLbIO JIUH3.
9. MlpuHuMn AedicTBUA doToanmnapara, MUKPOCKONa MU TeJsecKola.
10. Mopaespb raasa.
11. PaznoxkeHue Gesloro cBeTa B CIIEKTP.
12. Tlosny4yeHue 6esioro cBeTa NP CI0KEHHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuwvie pabomst u onvimol
1. UccnenoBaHMe 3aBUCUMOCTH yIJjla OTpPa)KeHHUsI CBeTOBOrO JIy4aoT yTIJjia naJeHusl.
2. U3yyeHHe XxapaKTepUCTUK U300pa>keHUs NpeJiMeTa B IJIOCKOM3epKalJe.
3. UccnesoBaHre 3aBUCUMOCTHU yTIJjla NMpPeJIOMJIEHUs] CBETOBOTrO Jiyda OT yrJja NaJeH!sa Ha TPaHHUIe «BO3JyX—
CTEeKJIO.
4. TlonyyeHue M3006paKeHUN C MOMOIUIbIO COOHpAOLleNd JUH3HI.
5. OnpepeneHre GOKYCHOTO pacCTOSHUS U ONITHYECKOU CHUJIBI COOMparoIel JIMH3bI.
6. ONbITHI 110 PA3JIOXKEHUIO 6EJIOTO CBeTa B CIIEKTP.
7. OnbITHI 10 BOCIPUATHUIO LBeTa IPeMETOB IPY UX HAGJII0JeHUHN Yepes LiBeTOBble GUJIbTPHI.

Pa3jaen 12. KBaHTOBBIE IBJIEHUA

OnsbiThl Pe3epdoppa v naneTapHasa MoZesb atoMa. Mozenb atoMma bopa. Mcnyckanue u norJjiomeHye cBeTa
aToMoM. KBaHThI. JIu- HelyaThle COEKTPHI.

PagunoaktuBHOCTb. Anbda-, 6eTa- U ramMma-usjaydeHusa. CTpoeHHe aToMHoOro sgpa. HykjoHHas MoJesib
aToOMHoOro sapa. U3otonsl.

PaguoakTuBHBIEe NpeBpalleHusd. [lepron noaypacnaza aTOMHBIX sfep.
AnepHble peakliiy. 3aKOHBI COXpaHEHUs 3apsJ0BOr0 U MacCOBOTO 4YMceJ. JHeprusl CBsi3M aTOMHBIX siJiep.



CBsI3b Macchl U 3HepPruu. Peakiuu cuHTe3a U eaeHus siaep. Uctounuku sHepruun CosHua u 38é37 (MC).
AnepHas sHepreTuka. JleicTBUs paJUOaKTUBHBIX U3JIy4YeHUUN HaXKUBble opranusmbl (MC).
HHdemoncmpauyuu

. CneKTpbI U3/Iy4YeHHUs U IOTJIOLLeHUS.

CnekTphbl pa3/JIMYHBIX IAa30B.

CnekTp BojopoJa.

Habuto1eHne TpekoB B KaMepe BusibcoHa.

. Pabora cuéTurnka HOHHU3UPYIOIINX U3JTYIEHU .

. Peructpanusa ussyyeHus NPUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopusie pabomsl u onvimsi

1. HabstoieHMe CIJIOMIHBIX U JIMHEHYaThIX CIEKTPOB H3JIy4eHHs.

2. UccnepoBaHue TPeKOB: U3MepeHHe SHEePTHH YacTULbI 10 TOPMO3HOMY NyTH (1o poTorpadpusam).

3. U3MmepeHue paiuoakTUBHOrO GOHa.

T N

IIoBTOpPUTE/IBHO-06001AI0IMIT MOAYJIb

[loBTOpUTENBHO-0000AIOIIMI MOAY/b NpeJHA3HAYeH [MJs CHUCTEMATHU3alUd U 006O0OLIeHUs MpPeJAMETHOTO
CcoJlep’KaHUsli U ONbITA [JIeATEeJbHOCTH, NPUOOPETEHHOTO NPU HM3yYEeHHUHM BCero Kypca U3WKH, a Takke AJs
noArotoBkd K OCHOBHOMY TrOCYy/JapCTBEHHOMY 3K- 3aMeHy MO ¢QU3UKe [AJs 006y4aloIIuXcs, BbIOPABUIUX 3TOT
y4e6HBIN TpeaMeT.

[Ipy M3y4eHUU JAaHHOTO MOAYJIS Pealnu3ylTCa U CUCTEMATU3UPYIOTCH BU/bI JeATeJbHOCTH, HA OCHOBE KOTOPBIX
obecneuyrBaeTCcsl [OOCTHMXKEHHe IpeJJMeTHbIX UM MeTalpeJMeTHbIX IIJIAHUPYEMbIX pe3yJbTaTOB OOy4YeHHs,
dopmMHUpyeTcs ecTeCTBEHHO-Hay4YHasi TPaMOTHOCTb: OCBOEHHE Hay4YHbIX METOJI0B MCCJeJ0BaHUSA SBJEHUUN MPUPO-
Abl U TEXHUKH, OBJIaJl€HHE YMEHHUAMHU 00BACHATD (l)I/IBPI‘{ECKI/Ie ABJIEHUA, IPUMEHAA MOJIYy4€eHHbIe 3HAHHA, pelaTb
3a/jla4v, B TOMYHCJ/I€e KaYeCTBEHHbIE€ U SKCIIEpUMEHTaJIbHbIE.

[lpyHUMOHUAIbHO AeATeJbHOCTHBIA XapaKTep JaHHOIO pasjeJsa peaju3yeTcsd 3a CYET TOro, 4YTO ydaljuecs
BBIINOJIHAKT 3aaHUA,B KOTOPbBIX UM IIpeaJiaraeTcd:

6 Ha OCHOBe II0JIyYeHHbIX 3HaHUH paclno3HaBaTb U HAay4HO OOBACHATb QU3NYECKHe SBJIEHUS B OKpYy:KalolleH
NpUPO/JEe U IOBCeJJHEBHON KU3HY;

6 MCII0JIb30BAaTh HAay4YHbIe METOJbl UCCIeJ0BaHUS GU3UYECKUX SIBJEHHH, B TOM YHUCJE JJIs IPOBEPKU THIIOTE3 U
MOJIy4eHHUA TeOpeTUYEeCKHUX BBIBOJIOB;

6 OOBSCHATH HAy4YHble OCHOBBI HanboJjiee BaXKHBIX JOCTMXKEHHUH CO- BpPEMEHHBIX TEXHOJIOTHH, HalpuMep,
NPaKTUYECKOT0 HCNOJb30BaHUSA PA3JMWYHBIX MCTOYHHKOB 3HEPTMM Ha OCHOBe 3aKOHa Ipe- BpalleHUA U
COXpaHeHHUs1 BCeX U3BECTHbIX BU/,0B SHEPIHHU.

Kaxxpasa u3 TeM JaHHOrO pasjesia BKJIOYAeT 3KCIlepHUMeHTajJbHOe HcclejloBaHHe 06001alollero xapakTepa.

Paspes 3aBepuiaeTcs NpoBeJeHUEM JUATHOCTUIECKOHN U OIEHOYHOM paboThI 3a KYpPC OCHOBHOM IIKOJIBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne pu3uku B § Kilacce HAMpaBJIEHO HA TOCTHKEHHUE 00YJatOIUMUCS TUYHOCTHBIX,
METaIPEeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHSI yU€OHOT0 NpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pr3nueckoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY YY4CTHIO B 06CY)K,I[€HI/II/I 06H_ICCTB6HHO-3H3‘II/IMBIX N OTHYCCKUX HpO6JICM,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHIXKEHU U (I)I/ISI/IKI/I;

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX IIPUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX KAa4CCTB (1)H3HHGCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUSA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HaAyKH KaK MOLIHOTO HHCTPYMEHTA [103HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUH, BaJKHEHUILEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIFOO03HATEIBHOCTH, MHTEPECA K HCCIIEI0BATENBCKOM eI TETbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C JEKTPUUECKUM U TETUTIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCJIOBHSIX;

— c(opMHpOBaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOI'o e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4YaCTHE B pEIIeHUH MPAKTHYECKHX 3aja4 (B paMKaX CEMbH, IIKOJIbI, TOpo/ia, Kpasi)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3y4eHHUIO0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHeHHe (PU3NUECKUX 3HaHUHU JJIs peleHus 3a7a4 B 001acT OKpYXKaromien
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM JUIs1 OKPYKArOLIEN CPEJIbI;

— OCO3HaHME TII0OAJTBHOTO XapakTepa HKOJOTHYECKUX MPoOIeM M MyTei X pelieHusl.

Aoanmayusa o0yuarouiecoca K U3MEeHAIOUWUMCA YCA0BUAM COYUATbHOU U RPUPOOHOIL CPedbl:

— MOTpeOHOCTh BO B3aMMO/IEHCTBUU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PU3UUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTD OIBITY M 3HAHUSM JIPYTHX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUCCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYTHUPOBATh UACH, MOHATHS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (PU3HUKH;
— IUIaHUPOBAHME CBOETO PA3BUTHUS B TPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUM;

— CTpeMJICHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBHIA C YI4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOKHBIX TTI00aTBHBIX
HOCJIEOCTBHUI.

METANPEIMETHBIE PE3YJIbTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC ,HCfICTBHH

ba3zoewie nocuueckue oeiicmeun:
— BBISIBJIATH U XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B PpaCCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIO,I[€HI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHAM,

— BbIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU NU3YYCHHUU Q)HSH‘IGCKHX SIBJICHUM U IIponuecCCoOB;
ACJIaTh BBIBOJABI C UCITOJIb30OBAHHUEM JCAYKTUBHBIX U WHAYKTHBHBIX YMOBaKJIIOLIGHI/II\/JI, BbIABHUTI'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— €aMOCTOSTENIbHO BbIOMpaTh cr1oco0 petieHus yueOHoi gpu3nueckoi 3aaun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB PELICHUs, BEIOOP Hanbosiee MOJXOAAIEro ¢ Y4ETOM CaMOCTOATENbHO BbIAEIEHHBIX
KpUTEPHEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II71
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHMBATH HAa IPUMCHUMOCTb U JOCTOBECPHOCTDH I/IH(l)OpMaHI/II-O, IMMOJIYYCHHYIO B X04€ MCCIICJOBAHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATETHHO (GOPMYIUPOBATH OOOOIIEHUS U BEIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HPOTHO3UPOBATH BO3MOXKHOC ,HaJ'IBHeﬁHlee Pa3sBUTHC (I)I/IBI/ILICCKI/IX IponecCcoB, a TaKKEC BbIABUT'ATh
MPEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH PAa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3alIPOCHI MPU NOUCKE U 0TOOpe MHPOpMAIIUHU W

JTAHHBIX C Y4ETOM IPEITIOKEHHON yueOHOH (hHM3MUeCKOM 3a1a4H;

— aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMALINIO PA3TUYHBIX BUIOB U (OPM
MpEACTABICHUS;

— CaMOCTOSITENIFHO BBIOMPATh ONTUMAIIbHYIO (POpMY IIPECTaBICHNU HHPOPMALIUU U WILTIOCTPUPOBATD

peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHAIUSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B X0JIe 00CYXIeHHs Y4eOHOTO MaTepHalia, pe3yJbTaToB JaOOPAaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI TI0 CYIIECTBY OOCYKIa€MON TEMBI M BBICKA3bIBaTh UICH, HAIICIICHHBIC HA PEIICHHUE 3a/1a4 U
noJiyiep kaHue 01aroxenaTeIbHOCTH OOIICHHUS;

— CONOCTaBJIATh CBOU CYXKICHUS C CY>KIECHUSMU JAPYTUX YUaCTHUKOB JHallora, OOHApyKUBATh
pas3iiniuuc u CXoaCTBO HO3HLIHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTATHl BHITOJHEHHOTO (PU3MUECKOTO OMbITA (IKCIIEPHUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmuasn deamenvHocms (COmMpyoOHU4ecmeo):

— IOHUMATh U UCIOJIL30BaTh IPEUMYILIECTBA KOMaHAHON U UHIUBUYaIbHOU PaOOTHI MPU PEIICHUU
KOHKpETHOU (hH3HUecKoil mpoOIeMbl;

— IIPUHUMATb LCIIU COBMECTHOM JACATCIIbHOCTH, OPIraHU30BbLIBATH ﬂeﬁCTBHH o €€ MOCTHXKEHUIO:

pactpenenaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOM paboThI; 00001aTh MHCHHS
HECKOIBKHX JIIO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHUBATb Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I MIPOAYKT IO KPUTCPUAM, CAMOCTOATCIILEHO

c(hOpMYyIUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

yHI/IBepCaJ'IBHBIe PCTYIISITUBHLBIC JEHCTBUSA

Camoopzauummm:

— BBISBJISATH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUAX, TPEOYIONIUX IJIsl PeIIeHUs (PU3MUECKUX
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX MOAXOJaX NPUHATHS PelIeHUH (MHIUBUAYaIbHOE, IPUHATHE
pELIeHNUs B IPyIIE, IPUHATHE PELLICHUI TPYIIIOi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WM I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH MpeaaracMbie
BAPUAHTHI PEIICHUN;

— JenaTh BIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBATHYIO OLIEHKY CUTYAIlUH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3YJIbTaTOB JEATEILHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBHI B IEATEILHOCTH (B TOM YHUCIIE B XOJ] BHITTOJIHEHUS (PU3MUECKOTO UCCIIEIOBAHUS
WJIN TIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITENbCTB, H3MEHUBIINXCS CUTYallui, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

— OIICHUBATb COOTBCTCTBUC PE3YJibTaTa LICIIN U YCIIOBUAM.
3M01{MOH(Uleblﬁ UHmMme1eKkm:

— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIIopa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHnH GU3NUECKUX 3a/1a4 WK B YTBEPKACHUAX HA

Hay4HbIEC TEMBI U TAKOE K€ MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIbTATDBI

[IpeaMeTHBIe pe3ybTaThl HA 6a30BOM ypOBHE J0JKHBI OTpaXkaTb cPOPMHUPOBAHHOCTD ¥ 00YYAIOIUXCA YMEHHUM:

—HCII0JIb30BaTh NOHATUSA: CHCTEMa OTCYEéTa, MaTepUaJbHasA TOUKA, TPAEKTOPHS, OTHOCUTEJNbHOCTb MEXaHU4YECKOT0
JABIDKeHUs, fe- dopmanus (ynpyras, IJacTU4ecKasi), TDeHHe, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U
neperpysky; ILEeHTpP TSDKECTH; abCOJIIOTHO TBEpJOE TeJso, LEeHTP TSKECTH TBEPAOTO TeJa, PAaBHOBECHE;
MexaHUYeCcKue KoJeGaHMA M BOJIHBI, 3BYK, MHOPA3BYK MU YJbTPa3BYK; 3JeKTPOMarHUTHble BOJIHBI, LIKaJa
3JIEKTPO- MarHUTHBIX BOJIH, CBET, GJU30PYKOCTb U JAaJbHO30PKOCTb, CIEKTPbl UCIYCKAaHUA W IOTJIOLLEHUS;
anbda-, 6eTa- ¥ raMMa-U3JIyYeHHUs], U30TOIB, AepHAst IHEPTETHUKA;

—passin4yaTh SBJEeHHUS (paBHOMepHOE W HepaBHOMEPHOEe MpPSMOJMHEHHOEe [BWXXEHHE, PaBHOYCKOPEHHOe
NpsAMOJIMHEHHOEe JIBU)KeHHe, CBOGOJHOe TMaJleHue TeJ, paBHOMEPHOe [BMXKEHHEe II0 OKPYKHOCTH,
B3aHMO/JIEMCTBUE TeJl, peaKTUBHOE /JIBH)KEHHE, KojlebaTeJbHOEe JBH)KEHHE (3aTyxallue U BbIHYKJEeHHbIe
KoJsie6aHHUs), PEe30HAHC, BOJIHOBOE [JBI)KEHHE, OTpaKeHHe 3BYKa, NPSIMOJHUHEHHOe pacnpoCcTpaHeHUe,
OTpa)keHUe U MpeJIOMJIEHHE CBEeTa, I0JIHOe BHYTPEHHee OTpPa)KeHHe CBeTa, pasjoKeHHe Gesioro CBeTaB
CIIEKTP U CJIOXKEHHE CIEeKTpaJbHbIX LBETOB, J[JHUCIEPCHUsl CBeTa, eCTeCTBEHHAas paJAUu0aKTHUBHOCTb,
BO3HUKHOBEHHE JIMHEWYATOrO CIeKTpa HU3JIy4eHHs) MO ONHMCAHHUIO UX XapaKTEePHBbIX CBOMCTB U HAa OCHOBE
OIBITOB, IEMOHCTPUPYIOLUX JaHHOE PU3UYECKOE SIBIEHHUE;

—pacno3HaBaTb IMpOsIBJIEHHE  H3yYeHHbIX  (PU3UYECKUX  sIBJEHHUH B OKpYyXKawolleM MHpe (B TOM 4uCJe
¢dusndeckre SABJIE€HUS B NPU- POJe: MPUIUBBI U OTJIMBBI, ABWKeHUE MaHeT COJTHEYHOU CHUCTeMBbl, peaKTUBHOE
JBH)KeHHe KUBbIX OPraHM3MOB, BOCIPUATHE 3BYKOB >KUBOTHBIMH, 3eMJIETPsICEHUE, CelicCMUYeCcKUe BOJIHBI, Ly-
HaMH{, 3X0, LBeTa TeJ, OINTHYeCKHe sBJEHUS B MpUpoJe, OHOJOTUYeCKoe [JeicTBHe BHUJHUMOTO,
yJAbTpadrogIeTOBOTO U PEHTI€HOBCKOTO U3JIy4YeHWH; eCTeCTBEHHBIH paJlJMOAKTUBHBIN POH, KOCMUYECKHE JIY4H,
paZivoaKTUBHOE U3JlydeHHe NMPUPOJHBIX MUHEPAJOB; JeHCTBHE PaJMOAKTHUBHBIX U3Jy4YeHUH Ha OpraHvs3M 4e-
JloBeKa), NpU ITOM MepeBOAUTh IPAKTHUUECKYyl0 33jady B y4eOHyl0, BBIJENATh CylLleCTBEHHbIE
CBOMCTBa/NpHU3HAKKU PU3UYECKUX SIBJIEHUH;

—ONMChIBATh U3yYeHHble CBOMCTBA TeJ U PpU3UYECKHe sIBJEHUs, UCNO0JIb3ysd QU3NUYecKHe BeJUYUHBbI (CpefHss U
MTHOBEHHAasl CKOPOCTb TeJjla NpU HEPABHOMEPHOM [IBHXKEHHH, YCKOpEHHe, IepeMelleHHe, MyTb, yrJ0Bas
CKOPOCTb, CHJIa TPEHHS, CUJIa YIIPYTOCTH, CUJIa TSKECTH, YCKOpEeHHe CBOOOJHOTO MaJleHHs], BeC TeJa, UM-
MyJIbC T€eJ1a, UMITYJIbC CHUJIbl, MEXaHUYeCcKasi paboTa ¥ MOIHOCTb, MOTEHIJUAJIbHAsA SHEPTUs TeJia, MOAHSITOr0
HaJi IOBEPXHOCTbIO 3€MJIM, IOTEeHLMa/lbHAsA HEPTHUs CKATOU NPYKUHBbI, KUHETHYEeCKasl 3HEPIrus,, NoJIHasA
MexaHH4YecKas dHeprus, Nepuoj U 4yacToTaKoeb6aHUH, JJIMHA BOJIHbI, TPOMKOCTDb 3BYKa U BbICOTA TOHA, CKO-
pOCTBb CBeTAa, NMoKa3aTejb NPeJOMJIEHUs CPe/ibl); IPH ONMMCAaHUN NPABUJIBHO TPAKTOBATb PU3UIECKUN CMBICI
WCIOJIb3YEeMbIX BeJH- YHUH, OOO3HAYEHWUs M eAUHULBbl O(U3WYEeCKUX BEJHYHUH, HaXOAUTbhb (OpMYyJIbI,
CBsI3bIBalONIMe JAaHHYI0 (PHU3MYECKYI0 BEJUYUHY C APYTHMU BeJIMYHMHAMH, CTPOUTH rpadpHUKU H3y4YEeHHBIX
3aBUCUMOCTeH(PHU3NIECKUX BEJIMUHH;

—XapaKTepu30BaTh CBOMCTBA TeJ, $pHU3UYECKUE SIBJIEHUS W INPOLECCH], UCI0Jb3ysl 3aKOH COXpaHEHUs SHEepTrHH,
3aKOH BCEMHUPHOTO TATOTEHMs, NMPUHLMI CyNepNoO3ULUU CUJ, IPUHLHUI OTHOCHUTEJbHOCTU [anuses, 3aKOHBI
HpioTOHA, 3aKOH COXpaHEHHUs] HMIYJIbCA, 3aKOHBI OTPAXKEHUS U NPEJOMJIEHHSI CBETA, 3aKOHbI COXpPaHEHHUS
3apsAZ0BOTO U MAaCCOBOTO YHCeJ NPH sJePHBIX PEeaKnUsX; IPU 3TOM JAaBaTh CJIOBECHYI0 GOPMYJIMPOBKY 3aKOHA
Y 3alMChIBAaTh €r0 MaTeMaTHYeCKoe BbIpaXKeHUE;

—O0OBACHATh (QU3HYECKHE INPOoLecchl U CBOWCTBA TeJ, B TOM 4YHCJEe U B KOHTEKCTE CUTYallUHd NPaKTHKO-
OPHEHTUPOBAHHOI0 XapaKTepa: BBISBAATH NPUYUHHO-CIEACTBEHHbIE CBSI3M, CTPOUTHL OGBbsCHEHHe W3 2—3
JIOTUYECKHX IIAaroB C OMOPOH Ha 2—3 M3y4YEHHBIX CBOWCTBA GU3NYECKUX sIBJIeHUH, QU3NIECKUX 3aKOHOB HJIH
3aKOHOMEPHOCTEH;

—peuaTbh pacuyéTHble 3aJauyu (onupamluecss Ha CHUCTEMYy H3 2— 3 ypaBHEHMH), UCHOJIb3ys 3aKOHBI U
dopmysbl, cBs3bIBaolye ¢(U3HMUYECKHEe BeJHYMHBI: HAa OCHOBE aHa/u3a yCJOBHUs 33Jayd 3a- NUCHIBATh
KpaTKOe YCJOBHE, BBISABJATb HeJOCTAOIIHe WM HU36bl- TOYHBbIE JAaHHbIE, BBIOUPATh 3aKOHbI U GOPMYJIHI,
HeoOXOJuMble [Js1 pPelleHHs, MPOBOJUTH PAaCYEThl U OLEHUBATh PEAJHUCTHYHOCThb IMOJIYYEHHOrO 3HAa4YeHUH
$pusnyeckot BeJIUUYNHBI;

—pacno3HaBaTb NPOGJIEMb], KOTOPble MOXKHO PELIMTh NMPHU MOMOLIA GU3UIECKHUX METOJO0B; UCIOJb3ysl ONHCAHHUE
HCC/IeJOBAHUs, BbIAEJIATH IPOBepsieMOe NPEANOJIOKEeHUEe, OLleHWBAaTh MPAaBUJIbHOCTb IOPSAAKA NpPOBeAEHUS
yccJleloBaHus, [ieJlaTh BBIBO/bl, UHTEPIIPETUPOBATD Pe3y/IbTaThl HAGII0AeHUN U ONBITOB;

—IpPOBOAUTH OMNbITHI N0 HAGIIOAEHUI0 GU3UYECKUX SABJEHUH WAM PU3NUeCKUX CBOMCTB Tes (M3yyeHHe BTOPOTO
3aKkoHa Hpl0TOHa, 3aKOHA COXpaHEeHUsI S3HePTUH; 3aBUCHMOCTb llepuojJa KojaeGaHuu

NPY>KMHHOTO MasiTHUKAa OT MacChl Ipy3a M KECTKOCTH MNPYXKUHBI M HE3aBUCUMOCTb OT aMIJIMTY/Jbl MaJIbIX
KoJIe6aHUH; NIPSMOJIMHEHHOEe pacnpocTpaHeHHEe CBeTa, pasJjioKeHHe 6esJloro CBETaB CHEKTpP; U3y4YeHHe
CBOWCTB M300paKeHHs B IIJIOCKOM 3epKajle U CBOHCTB H300pakKeHUsl NpeAMeTa B cOOMparolleld JIMH3e; Ha-
6JII0JleHHe CIJIOIIHBIX M JIMHEeH4YaTbIX CIEKTPOB H3Jy4eHHUs): CaMOCTOSTEeJbHO COOMpaTh YCTAHOBKY W3
HM30BITOYHOr0 Habopa 060PY/AOBAHUS; ONMUCHIBATh XO0/I ONBITA U €r0 pe3yabTaThbl, OPMyJIUPOBATH BbIBO/bI;
—IpOBOAUTH NPU HEOOGXOAMMOCTH CEPHUI0 NMPSMBIX HW3MEPEHUH, ompejessas cpefjHee 3HAauyeHHe H3MepsieMOH



BEJIMYUHBI (dokycHoe paccTrosiHUe co6uparolen JINH3BI); 060CHOBBIBAThb BBIGOD croco6a
M3MepeHusi/U3MePUTETbHOTO NPUGOPaA;

—IpPOBOJAUTL HCCJIeJJ0BaHHEe 3aBUCHMOCTEH GU3WYECKHWX BEJMYUH C UCIOJIb30BAHHEM NPSIMBIX H3MepeHUM
(3aBHUCHMMOCTh NYTH OT BPEMEHU NpPHU PABHOYCKOPEHHOM [IBM)XEHHWHM 6e3 Ha4yaJbHOW CKOPOCTH; Mepuoja
KoJie6aHUNW MaTeMaTUYeCKOro MasTHUKA OT JJIMHbl HUTH; 3aBUCUMOCTH yIJla OTPaKeHHUS CBeTa OT yrJa
NaZileHusl U yrja NpeJjioMJIeHUsl OT yrJia NaJieHHs1): MJaHUPOBaTh HCCJIe[0BaHHE, CAMOCTOSTENBHO COGUPATh
YCTaHOBKY, GUKCUPOBATh pe3y/bTaThbl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEJUYUH C YYETOM 33JaHHOU
MOrPelIHOCTH U3MEPEHUN B BU/Je TabIuI U rpadUKOB, /leJIaTh BbIBO/IbI 110 PE3yJIbTATAM MCCJe0BaHUS;

—IpPOBOJAUTb KOCBEHHble H3MepeHHUs (U3NYECKUX BeJUYMH (CpefHsAI CKOpPOCTb M YCKOpeHHe TeJja IMpH
PaBHOYCKOPEHHOM /IBM>KEHUH, YCKOpeHHe CBOGOIHOTO MaJieHUs, )KECTKOCTb NPYKUHbI, KO3PPULIMEHT TpeHus
CKOJIbXKEHHs],  MexaHuyeckKass  paboTau MOLIHOCTb, YaCTOTA U TMEepHo/]; KoJebaHUH MaTeMaTHU4YeCKOroHu
NpPYyXMHHOTO MasiITHUKOB, ONTHYECKas CcuJa cobuparolled JIMH3bl, PaJAMOAKTUBHbIA ¢(OH): MJIAHUPOBATh
M3MepeHHs; COOUPATh 3KCIEPUMEHTAJbHYI0 YCTAaHOBKY M BLINOJIHATH HW3MepeHUs, CjaeAys MNpeasoKeHHOU
MHCTPYKIMH; BBIYMCISATh 3Ha4YeHUe BeJIMYUHbBI U aHAJIU3UPOBATh NOJIydYeHHblE Pe3YJIbTaThl;

—Co6/II0JaTh paBUJia TEXHUKH 6€30MacHOCTU MPU paboTe C 1abopaTOPHBIM 060PYI0BAHHUEM;

—pa3JjiuvyaThb OCHOBHbIE MPU3HAKU U3YYEeHHBIX GU3UUECKUX MO/le- Jiel: MaTepraJibHasi TOYKa, abCOJIIOTHO TBEpPAOE
TEeJIO, TOYEUYHbI HCTOYHHUK CBETA, JIy4, TOHKas JINH3a, [JIAHETAapHas MoOJieJib aToMa, HYKJIOHHAasi Mo/ieJib
aTOMHOTO f/1pa;

—XapaKTepHu30BaTb MPUHLMIIbI JeUCTBUS H3YYEHHbIX NPUOOPOB U TEXHUYECKUX YCTPOUMCTB C OMOPOM Ha UX
onuvcaHus (B TOM 4HcCJie: CHUIOMETP, JaTYUKH I10JIOXKEHH S, PACCTOSIHUS U YCKOPEHHS,

pakeTa, 3X0JI0T, OYKH, IIePUCKOII, GpoToanmnapart, ONTUYECKHE CBETOBO/bI, CIIEKTPOCKOII, JJO3UMETP, KaMmepa
BusibcoHa), ucnoJsib3ysi 3HaHUSA O CBOWCTBax (QPU3UUYECKUX SABJEHHH U HeobxoguMmble JuU3HNYecKHe
3aKOHOMEPHOCTY;

—MCII0JIb30BaTh CXEMbl M CXeMaTH4YHble PUCYHKH H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEpPHUTEJbHbIX
NpHOOPOB U TEXHOJOTHUYECKHUX IIPOLLECCOB IPU PEelleHHH Y4ebHO-MIPaKTUIYECKUX 3aJa4; ONTHYECKHE CXEMBbI
JJIs1 IOCTPOEHUS U300paXKeHUU B IIJIOCKOM 3epKaJie U coOuparolei JIMH3E;

—IpPUBOJUTb NPHUMEPHI/HAXOAUTh HHGOpPMALMIO O MNpUMepax MNPAKTUYECKOTO HCIO0Jb30BaHUA (PU3NUYECKUX
3HAaHUM B IOBCEJHEBHOW >KU3HU [y obGecrnedyeHUss 6e30MacHOCTH NpPH o6palleHMH ¢ npubopamu U
TEXHUYECKHUMU YCTPONCTBAaMH, COXpPaHEHUsI 3J0POBbs U COOGIIOJEHUS HOPM 3KOJIOTHYECKOro NMOBEJAEHUS B
OKpyKamwllel cpefe;

—OCyLeCTBJAATh  NOUCK  uWHPopManuu  GU3UYECKOTO  COJEepKaHHUA B CeTH WHTEpHEeT, caMOCTOSITeJIbHO
bopMyIMpYsT NOMCKOBBIM 3aMpoc, HAXOAUTb MYTH ONpejeseHUs JOCTOBEPHOCTH MOJy4YeHHOH MHPOpManuM Ha
OCHOBE UMEIOUIUXCSA 3HAHUH U JONOJHUTEJTbHBIX HCTOYHUKOB;

—MCIO0JIb30BaTh IPU BBINOJHEHUH Y4YeOHBIX 3aJaHHM HAy4HO-NONYJSIPHYI JHUTepaTypy ¢GU3NYecKoro
coZiep>KaHUsI, CIIpaBOYHbIE MaTepHaJIbl, pecypchbl ceTu UHTepHET; Baa/leTh NpUEMaMH KOHCIEKTHUPOBAHUA
TeKCTa, Ipeo6Gpa3oBaHuA HHPOPMAIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

—co3/jaBaTb COOCTBEHHble MHCbMEHHbIe W YCTHbIe COOOIIEHHMS Ha OCHOBe WHPOpPMALMHU H3 HECKOJbKHX
HCTOYHUKOB  (GU3WYECKOTO  COJAEpXKaHWs, MNyOJUYHO TMPEJCTABJISATb pPe3yJbTaTbl INPOEKTHOH  HWJIH
MCCJIel0BATENbCKON JesaTeJbHOCTH; IPH 3TOM TPaMOTHO HCIOJIb30BaTh W3y4YeHHBbIH NMOHATUHHBIA anmapar
u3ydyaeMoro pasgesa QU3MKM UM CONPOBOXJAATb BBICTYIJIEHMEe Ipe3eHTaluel c y4éToM oco6eHHOCTeMl
ayAUTOPHU CBEPCTHUKOB.



TEMATHYECKOE IINIAHUPOBAHUE

1 cII0CO0BI €ro OIMUCAHHS
(12 )

JBHXKEHHUS.

O6CY)KLL€HPIE rpaHul IPUMEHUMOCTU MOJEJ/IN «MaTepPHUAJIbHAATOYIKa».

OnvcaHue MeXaHUYeCKOro JABM)KeHHUs pa3JIMYHBbIMH CIOCOGAMHU
(ypaBHeHUe, Tabu1a, rpaduK).

AHanu3 KU3HEHHBIX CUTYalMH, B KOTOPBIX NMPOSBJISETCS
OTHOCHUTEJIbHOCTh MeXaHUYeCKOI'0 ABHKEHMUSI.

Hab6usroieHre MexaHUY€eCKOro JABMXKEHHS Tesla OTHOCHUTEJbHO
pasHBIX TeJl OTCYETa.

CpaBHeHUe NyTeH U TPAeKTOPUH JABMKEHUSI OJHOT0 U TOTO KeTeJa
OTHOCHUTE/IbHO Pa3HbIX TeJ OTCYETA.

AHanu3s tekcra 'asnsess 06 OTHOCUTEJNBHOCTH JABHKEHUS;
BBbINOJIHEHHE 33/laHUH 110 TEKCTY (CMBICIIOBOE YTEHHUE).
OmnpejesieHue CpeHEN CKOPOCTH CKOJIBKEHUSI GpyCKa WU JBU-
>KeHHS IIapUKa 10 HAKJIOHHOH MJI0CKOCTH.

AHanus u o6cyxeHne croco60B NPUBIMKEHHOTO ONpeseseHHUs
MTHOBEHHOW CKOPOCTH.

OmnpenesieHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHUs (IIapHUKaB
JKHUAKOCTH, MOJIeJIU 3JIEKTPUYECKOT'0 aBTOMOOMJIS U T. I1.).
OnpepesieHHe NMyTH, NIPOWAEHHOTO 3a AAHHBIM NPOMEXYTOK
BpPEMEHH, U CKOPOCTHU TeJsia Mo rpaduKy 3aBUCUMOCTH NyTH
PaBHOMEPHOTO JABMXKEHUSI OT BpEMEHH.

O6cyxJeHre BO3MOXKHbBIX NIPUHLIMIIOB AeHCTBUS NPUOOPOB,
HU3MePSI0IUX CKOPOCTH (CIMOMETPOB).

BeluncieHMe myTH M CKOPOCTH MNPHU PABHOYCKOPEHHOM MpPSAMO-
JIMHEWHOM JABH>KEHHUH TeJia.

OmnpepesieHre NMPOHJEHHOrO NMYTH M YCKOPEHUs ABMXKEHUs TeJa 110
rpaduKy 3aBUCHMOCTH CKOPOCTH PABHOYCKOPEHHOTO MpsIMO-
JIMHEMHOTO JBHWXXeHHUS Tesla OT BpEMEHH.

OnpepesieHHe yCKOPeHUs TeJla IPU PaBHOYCKOPEHHOM JBHXKEHUH MO
HaKJIOHHOM IJIOCKOCTH.

H3MepeHue nepro/ja ¥ 4acCTOTHI 06palieHUs TeJla 10 OKPY>KHOCTH.
OmnpepesieHre CKOPOCTH PAaBHOMEPHOTO JIBIXKEHHUS TeJlalno
OKPY>KHOCTH.

Pemrenue 3azja4y Ha onpefiesieHHe KUHEMaTHUUYeCKUX XapaKTePUCTUK
MeXaHU4YeCKOTro ABMKeHHUS pa3/IMYHbIX BUJ0B.

PacnosnaBaHue U NpUOGAMKEHHOE ONMMCAaHUE PA3JIUYHBIX BHUJOB
MeXaHHU4YeCKOro JBMXXeHHs B IPUPOJe U TeXHUKe (Ha IpUMepax

CBOGOIHO MaJaloIUX TeJl, JBUKEHUS YKUBOTHBIX, HE6ECHBIX TeJl,
TPAHCHOOPTHBIX CPEJICTB U AP.)

TTucbrmeHHBIIH
KOHTpOJIB;
IIpakTHueckas
pabora;
Tectupoanne;
CaMmool1ieHKa ¢
HCIIOJIb30BaHHEM

«O1eHoYHOr0 JIUCTay,

Ne | HaumeHoBaHMe pa3ie/ioB 1 KosamnuecTBo yacos Buasl gesitesibHOCTH Buabl, opmsl DJ1eKTPOHHBbIE
/I | TeM NPOrpaMMbI KOHTPOJIst (uudposbie)
BCEro | KOHTPOJIbHBIE | NPAKTHYECKHE 00pasoBaTeNbHBIE
padoThI padoThI pecypesi
Pa3zgen 1. Mexanudeckue siBjieHus (41 u)
1 o .
11. [Mexauuueckoe nBuxkenue | 12 1 AHanus U 06CyX/eHMe pasIMYHbLIX IPUMEPOB MEXaHUYeCKOI0 YeTnbtit ompoc; https://resh.edu.ru/




1.2.

B3aumopneiicrBueTed (18 )

18

Hab6sroeHne U 06Cy>K/ieHHe ONBITOB C JBMXXeHHUEM TeJa IpU
yMeHblIeHUH BJIUSHUSA APYTUX TeJl, IPeNsaTCTBYIOIIUX ABHXKe-
HUIO.

Ananus Tekcra 'anuies c onucaHueM MBICJEHHOTO 3KCIEpHU-
MeHTa, 060CHOBBIBAIOILETO 3aKOH WHEPILIMHY; BbINOJTHEeHHEe 3aJlaHUuH
M0 TEKCTY (CMBICJIOBOE UTEHUE).

06cyx/leHre BO3MOXXHOCTH BBIIIOJIHEHUS 3aKOHA MHEPIMUB
pas/JIMYHBIX CUCTEMaxX OTCYETa.

Hab6nroieHue U o6CyKeHMe MEXaHUYECKUX SIBJE€HUH, Mpo-
UCXOJSALIUX B cCUCTeMe oTcuéTa «Tesiexkka» IpU eé paBHO-
MEpHOM U YCKOPEHHOM /IB>KEHHH OTHOCUTEJbHO KaGHuHeTa
dusuku.

JleficTBUS C BEKTOpAMU CUJI: BbINOJIHEHHE 33JlaHUM 0 CJI0KEHHIO U
BbIYMTAHHIO BEKTOPOB.

Hab6sroeHne u/uin npoBejieHUe ONBITOB, J€EMOHCTPHUPYIOIIUX
3aBUCUMOCTb YCKOPEHUS TeJla OT NMPHUJIOKEHHONW K HEMY CHJIbI U
Macchl TeJia.

AHanu3 ¥ o6'bsICHEHUE SIBJIEHUH C UCI0JIb30BaHHEM BTOPOTO
3akoHa HeroToHa.

Pemrenuve 3aa4 ¢ UCnosib30BaHMEeM BTOPOro 3akoHa HeioToHau
NpaBuUJIa CI0XKEHUSA CHJL

OnpejesieHre XECTKOCTH NPYKHHBL

AHanu3 cuTyanui, B KOTOPbIX HabJI0AA0TCA yrpyrue gedop-
MalllH, U UX 06'bSICHEHHE C UCII0JIb30BaHUeM 3aKoHa ['yka.
PemreHue 3a/1a4 c ucnosib3oBaHHeM 3akoHa ['yka.

HccnenoBaHue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBXKEHUS

OT CHJIbI HOPMAJIbHOTO JaBjeHus. O6cyaeHre pe3yabTaToB
HccJieJOBaHHUA.

OnpepeneHue K03pdULIMEHTA TPEHUS CKOJIbXKEHUS.

H3MepeHHe CUJIBI TPEHUS MTOKOS.

Pemenuve 3aza4 c Mcnosib3oBaHUueM GOPMYJIbI A1 CUJIBl TPEHUS
CKOJIBXKEHHS.

AHanus ABWXKEHUS TeJsl TOJIbKO MoJ, AeHCTBUEM CHJIbI TSXKECTH —
CBOGOJHOTO MaJleHUs.

O6bsicCHEHHE He3aBUCUMOCTH YCKOPEHHUS] CBOOOJHOrO MaJleHUSOT
Macchl TeJsia.

OneHKa BeJIMYMUHBI CUJIbl TATOTEHUS], AEHCTBYIOIEN MEXAYBYMS
TesiaMU (/15 pa3HbIX Macc).

Ananus BH>KeHHUsI HeOeCHBIX TeJl o/, JeUCTBUEM CUJIbI TATOTeHU (C
HCII0JIb30BaHUEM [IONIOJHUTEJbHBIX UCTOYHUKOB HHGOpPMALUH).

PerreHue 3a/ja4 ¢ UCMOIb30BaHUEM 3aKOHA BCEMUPHOTO TSATOTEHUS U
bopMyibl JJ1s1 pacuéTa CUJIbI TSXKECTH.

AHanu3 OpUTHHaJILHOIO TEKCTa, ONUCHIBAKILEr0 MNPOSBJIEHUS
3aKOHa BCEMHPHOI0 TATOTEHHs; BBINOJIHEHHE 33/JaHUH 10 TEKCTY
(cMbIC/IOBOE YTEHUE).

Ha6stomeHue U 06CyK/ieHHe ONBITOB 110 U3MEHEHHIO Beca TeJanpu
YCKOPEHHOM [IBHKEHHUH.

AHanu3 ycioBui BOSHUKHOBEHHUS HEBECOMOCTH U Iepe-

rPY3KH.

PerieHue 3aa4 Ha onpejesieHHe Beca TeJia B pa3jnIHbIX
YCJIOBHUSIX.

AHaJus cuJ, AefCTBYIOIIUX Ha TeJI0, IOKOsIIleecsI Ha onope.
OnpefiesieHNe LIEHTPA TSXKECTHU Pa3JIMYHBIX TeJl

VYerHblii onpoc;
TTucbmeHHbBIIH
KOHTPOJIB;
Kontponbuas pabora;
IIpakTHueckas
paborta;
TectupoBanue;
CamoorieHKa ¢
HCIIOJIb30BaHUEM
«O1LEeHOYHOT O JINCTaY;

https://resh.edu.ru/




13

3akoHbl coxpaHenus (11

1)

11

Ha6urogeHue U 06Cy»K/AeHUE ONBbITOB, EMOHCTPUPYIOLIUX epeaady
HMMITyJIbCa PH B3aUMOJEHCTBUH TeJl, 3aKOH COXPaHEHHUsI UMIYJIbCa
IpH a6COJIIOTHO YIIPYTOM U HEyNPyroM B3aHMO/JeHCTBHHU TeJl.
AHanu3 cuTyalnui B oKpy»Karlel )KU3HHU C UCII0JIb30BaHHUEM
3aKOHA COXpaHeHUsI UMIYJIbCa.

Pacrnio3HaBaHue sIBJIEHUS] PEAKTUBHOIO ABIKEHHUs B IPUPOJEHN
TexHuke (MC — 6uoJsiorus).

[IpuMeHeHNe 3aKOHA COXpaHeHHUs1 UMIyJIbca JJisl pacyéTra
pe3yJIbTaTOB B3aUMO/eHCTBHUs TeJl (Ha MprUMepax HEYIpyroro
B3aMMO/€UCTBUs, yIPYTroOro LeHTPaJbHOr0 B3aUMOeHCTBUS

JIBYX OJJUHAKOBBIX TeJl, 0JHO U3 KOTOPBIX HEMOABHKHO).

PelreHue 3aJja4 ¢ MCHOJIb30BAaHHEM 3aKOHA COXPAHEHHUsI M-
myJbca.

OnpefiesieHre paboThl CUJbI YIPYrOoCTH NpPHY NOAbEMe Ipysac
HCII0/Ib30BaHWEM HENOJBHKHOI'O U NOJBUXHOTO 6JIOKOB.

HW3MepeHUe MOLIHOCTH.

H3MepeHHe MOTEHUHATBHOU 3HEPIUHU ynpyro AedpopMUpPOBaAH-HOU
MPY>XHUHBI.

W3MepeHHe KUHETUYECKON 3HEPTrUU TeJia 10 JJIMHE TOPMO3HOTOMYTH.
JKClepUMeHTaJIbHOE CpaBHEHWE H3MeHEHWs IOTEeHIUaJbHOH M
KMHeTHYeCKOW 3Hepru Tesa NpHU JBIKEHHM 10 HaKJIOHHOU
MJIOCKOCTH.

JKclepUMeHTa/JbHAasl MPOBEepKa 3aKOHA COXpPaHEHHUsl MeXaHU4eCKOU
3Hepruy Npu CBO6OJHOM NaZeHUH.

[IpyuMeHeHHEe 3aKOHA COXPAaHEHUS MEXaHHWYECKOW 3HEPTUH IS
pacyéTa NoTeHHUaJbHOW U KUHETHUYEeCKON 3Hepruu tesa. PenieHue
3a/lay C UCMOJb30BaHHEM 3aKOHA COXpPaHEHHUS MEeXaHU4YeCKOW SHEpPryuu

VYerHblii onpoc;
TTucbmeHHbBIIH
KOHTPOJIB;
Kontponbuas pabora;
IIpakTHueckas
paborta;
TectupoBanue;
CamoorieHKa ¢
HCIIOJIb30BaHUEM

«OneHoYHOoro
JIUCTaY;

https://resh.edu.ru/

Pasznen 2. Mexannuyeckne Kojae0aHusl H

BoutHbI (15 4)

2.1

MexaHnndecKkue
Kosiebanus (7 4)

7

0

HaGusrosieHue kose6aHUM oA JeHCTBUEM CUJI TSPKECTH U yIPY-TOCTH
U 06Hapy:KeHHe NMOA0OHBIX KoJebaHUM B OKpyXKallleM MUpe.

AHanus KosiebaHUM rpy3a Ha HUTU U Ha NpyxuHe. OnpegeseHue
4acTOThI KOoJIeGaHUH MaTeMaTHYeCKOro U NMPYy>KUHHOI'0 MasiTHUKOB.
HaGusroeHne U 06'bsICHEHHE SIBJIEHUS pe30HaHca. VcciegoBanue
3aBHCUMOCTH IepHoja KoJiebaHUH NMoJBEeLUIeHHOr0 K HUTH Irpy3a oT
JJIMHBI HUTH.

[IpoBepka HE3aBUCHUMOCTH IlepHo/Ja KoJIeGaHUH I'py3a, MOBEIIeHHOT0

K JIEHTE, OT MaccChl rpy3a.

Ha6utoieHre U 06Cy>KJ eHe ONbITOB, IEMOHCTPUPYIOLUX
3aBHUCUMOCTb NepHOAa KOoJIe6aHUH NPYKUHHOTO MasiTHUKAOT
Macchl I'py3a Y )KECTKOCTH NPYKUHBL.

[IpyMeHeHMe MaTEMAaTUYECKOTO U NMPYKUHHOTO MassTHUKOB

B KauecTBe MoJeJiel J/1 onucaHUsA Kojle6aHUH B OKpY»KaloleM
MHDpe.

Pemrenue 3a1a4, CBI3aHHBIX C BBIYMCJIEHUEM HJIM OLeHKOHYaCTOThI
(mepuopa) kosebaHUM

VYcrHblit onpoc;
TTucemMeHHBII
KOHTPOJIb;
Tectupopanue;
CaMOOIIEHKa C
HCIIOJIb30BAHUEM
«O1EeHOYHOT 0 JINCTAY;

https://resh.edu.ru/




2.2.

MexaHu4ecKHe BOJIHBI.
3ByK

(849

O6Hapy)keHHe W aHaJu3 BOJIHOBBIX SIBJIEHUH B OKpYXKallleM
MHUDpe.

Hab6sroieHre pacnpocTpaHeHUsI IPOAOJIbHBIX U MONEPeYHbIX BOJIH
(Ha ™Mogzenu) u oGHapyXeHHe aHAJOTHYHBIX BHJOB BOJH B
npupoje (3ByK, BOJsIHbIE BOJIHBI).

BhruucieHue JJIMHbBI BOJHbBI U CKOPOCTU pacnpoCTpaHeHHUs
3BYKOBBIX BOJIH.

JKClepUMeHTAJBbHOE ONpeJesieHre IPAaHuUL, YaCTOThI CABIIIUMBIX
3BYKOBBIX KOJIeOaHUH.

Ha6us10/1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI (B TOM
YHCJie C UCMO0JIb30BaHHEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Hab6sioieHre u 06'bsicCHEHHE SIBJIEHUS] aKyCTHYECKOr0 pe30HaHca.
AHanv3 opUruHaJIBHOTO TEKCTA, HOCBSLEHHOT O

KCIO0JIb30BAHUIO 3ByKa (MJIM yJIbTPAa3ByKa) B TEXHUKE
(axos10Kauus, yabTPa3BYK B MeJUIIMHE U AD.);

BBIMOJIHEHHE 33JJaHUH N0 TEKCTY (CMBICJIOBOE YTEHUE)

VYerHblii onpoc;
TTucbmeHHbBIIH
KOHTPOJIB;
Kontponbuas pabora;
IIpakTHueckas
paborta;
TectupoBanue;
CamoorieHKa ¢
HCIIOJIb30BaHUEM
«O1LEeHOYHOT O JINCTaY;

https://resh.edu.ru/

Pa3nen 3. DieKTpOMarHuTHoe moJe M 3

(79)

JICKTPOMArHUTHbLIC BOJIHbI

3.1

DJIEKTPOMArHUTHOE T0JIe
M JIeKTPOMArHUTHbIE
BOJIHBI

ITocTpoeHune paccyxeHUi, 000CHOBBIBAIOIIUX B3aHMOCBSI3bAICKTPHICCKOTO
M MarHUTHOTO ITOJICH.

JKCcepuMeEHTA/NbHOE U3yYEeHUE CBOUCTB 3JIEKTPOMArHUTHBIX

BOJIH (B TOM YHCJIEe C IOMOUIbI0 MOOGUIBHOIO TesiepOHA).

AHanu3 peHTreHOBCKHUX CHHMKOB 4eJIOBeYeCKOro opra-

HH3Ma.

AHa/Iu3 TEKCTOB, ONMUCHIBAKWIUX NPOSIBJIEHUS 3J€KTPOMAarHUTHOTO
W3JIyuyeHUs B IPUPO/Jie: )KUBbIE OPraHU3Mbl, U3/Iy4€HUS HEGECHBIX TeJl
(cMBIC/IOBOE YTEHUE).

Pacrno3HaBaHue U aHa/IM3 PA3/IMYHBIX TPUMEHEHUH 3JIEKTPO-
MarHUTHBIX BOJIH B TEXHUKE.

Pemrenue 3aza4 c ucnosib3oBaHueM GopMyJ1 AJisi CKOPOCTH
3JIeKTPOMAarHUTHBIX BOJIH, JVTHHbI BOJHbBI ¥ YaCTOThI

CBeTa

VYcTHblit onpoc;
IIucbmeHHbIH
KOHTPOJIB;
CaMool1IeHKa ¢
HCIOJIb30BaHUEM

«O1eHO0YHOrO
JTUCTaY;

https://resh.edu.ru/

Pa3znen 4. CeeroBble siBiaeHus (16 1)

4.1

3axoHbI pacnpo-
crpaneHusi ceera (7 4)

7

Hab6sroieHNe ONBITOB, AeMOHCTPUPYIOLIMX sIBJeHHe IPSAMOJIU-
HeHHOro pacnpocTpaHeHHUs cBeTa (BO3HUKHOBEHHUEe TeHHU U NOoJly-
TEHH), U UX UHTEePIIPeTaIHs C UCI0Jb30BaHUEM MOHSTHS CBETOBOTO
Jy4a.

O6BbsACHEHHEe U MOJeJITMpOBaHUe COJIHEYHOTrO U JIYHHOTO 3aTMeHHUH.
HccrnepoBaHKe 3aBUCUMOCTH yIJa OTpaXKeHHUs] CBETOBOTO JIy4aoT
yrJja naJieHus.

M3yyeHUe CBOHCTB U306paKeHHs B IJIOCKOM 3epKaJie. HaburojeHue u
06'bSICHEHHE ONBITOB 110 MOJYYeHHUIO U300pa’KEHUH B BOTHYTOM U
BBINYK/JI0M 3epKasiax. Ha6uto/jeHHe U 06'bsICHEHHE ONBITOB MO
[peJIOMJIEHHIO CBETa Ha IPaHMIlE PA3JIMYHBIX CPEeJ], B TOM YKCJIEe ONbITOB
C MOJIHBIM BHYTPEHHUM OTpakeHHeM.HMcciefoBaHUEe 3aBUCUMOCTH yTIJ1a
[peJIoMJIEHUS OT yTJia NaJeHHs1 CBETOBOTO Jiydya Ha I'PaHHULle
«BO3yX—CTEKJIO».

PacnosHaBaHMe sIBJI€eHUH OTpaXk€eHHUs U NpeJIOMJIEHUS CBETaB

HOBCG,Z[HeBHOﬁ »KU3HU. AHAJIU3 U 06'bsICHEHUE SIBJIEHUS

VYcrHblit onpoc;
TTucbmeHHbIH
KOHTPOJIb;
IIpakTHueckas
paborta;
TectupoBanue;
CamooI1ieHKa ¢
HCIOJIb30BAHUEM

«O1eHoYHOr0
JTUCTaN;

https://resh.edu.ru/




OINITUYECKOI'o MHUpaa.

Pemenue 3a/ia4 C UCIIOJIb30OBAHUEM 3aKOHOB OTpaX@eHUAU
npeJyioMJIeHHUdA CBeTa

4.2 | JIuu3pl M ONTH- YecKHe 6 MosyyeHre M306paskeHUi C IIOMOIIbLI0 COOMpalollel U pacceu- YerHeiit onpoc; https://resh.edu.ru/
npudopni (6 1) BamLIEH JINH3. IuceMeHHbIii
OmnpenesieHre GOKYCHOTO PacCTOSHUS U ONTHYECKOHN CHUJIbI KOHTPOJIB;
co6uparuiei JINH3bL. Ipaxrnyeckas
AHa/Iu3 yCTPOICTBA M NPUHIMANA AEHCTBUS HEKOTOPBIX ONTHYECKUX | PA0OT&
npubopoB: poToannaparta, MUKPOCKOIIA, TeJeCKona Tectnposanme;
(MC — 610J10THS, aCTPOHOMUS). Camoornerxa ¢
HCIIOJIb30BAHHUEM
AHanu3 siBJleHUH GJIM30PYKOCTH U AAJbHO30PKOCTH, MPUHIMNA «OLCHOHOTO
nevictBusi 04koB (MC — 6uoJsiorus) JHCTa»;
4.3 | Pasno:xenue Gesoro 3 YerHblit onpoc; https://resh.edu.ru/

cBera B cnektp (3 u)

Ha6uro/ieHue o pas3J/ioKeHHUI0 GeIoT0 CBETa B CIEKTP.

HaGusro/ieHre 1 06'bsICHEHHE ONBITOB IO MOJYYEHHIO 6EJIOrTOCBETA
MPY C/I0’KEHUH CBETA PA3HbIX L[BETOB.

[IpoBesieHHEe U 0G'bsICHEHUE ONBITOB M0 BOCHPUSITHIO LIBETA IPEMETOB
NpU UX HabJIIOZeHUH Yepes LiBeToBble GUIbTPHI (IIBETHBIE OUYKH)

TTucemeHHBI
KOHTPOJIB;
KonrponbHas pabota;
IIpakTHueckas
pabota; CamoorieHKa
C UCIOJIb30BAHUEM

«O1eHOYHOrO
JTUCTaY;

Pa3nen 5. Kpautosble siBiaenus (18 )

51 | Ucnyckauue 4 O6cyxkaeHre eiu onsIToB Pesepdopaa mo uccinenoBaHuio aTOMOB, YerHbiii onpoc; https://resh.edu.ru/
TIncemenHsIit
H NOIJIoMIEeHNe BbIJIBHKEHHE THIIOTE3 O BO3MOKHBIX PE3yJbTaTax OMbITOB B S
3aBUCHMOCTH OT MPE/T0araeMoro CTpOeHUs aTOMOB, poJib;
CBETa aTOMOM Mpaxraeckas
4 bopMyIMpOBaHKE BBIBO/IOB U3 PE3Y/ILTATOB OMBITOB. .
~ ~ aoo0Ta, LaMOOILICHKa
(44) 06CyaeHre MPOTUBOPeYMii MIaHeTapHOH MoJe/u aToMa pabota, £aMOoOoNCHK
o C UCITOJIb30BAHHEM
Y OCHOBaHHi1 J/Isl TMTIOTe3bl Bopa 0 cTalMoHapHBIX Op6UTaxX
3JIEKTPOHOB. «OueHoyHoro
. JICTAY;
Ha6sto/1eH1e CIUIOMIHBIX U JIMHEWYATbIX CIEKTPOB H3JIyYeHUs
pas3IMYHbBIX BelecTB. O6'bsICHEHUE JIMHEHYAThIX CIIEKTPOB
W3JIy9eHUs]
5.2 5 VYerHslii onpoc; https://resh.edu.ru/

CTpOGHI/Ie AaTOMHOI0 siApa
G

O6Ccyx/ieHHe BO3MOXKHBIX TUIIOTE3 O MOJeJIsIX CTPOEHHUs si/ipa.
OnpejesieHre cocTaBa s/iep M0 3aJlaHHbIM MAacCOBbIM M 3aps0BbIM
YHCJIaM U 110 TOJIOXKEHHUIO B MEPHUOUYECKOHN CUCTEME 3JIEMEHTOB
(MC — xumus).

AHanu3 u3MeHeHHsl COCTaBa Siipa U ero IOJIOXKEeHHUS B
nepuoAHuecKod cucTeMe NpHU a-paguoakTuBHocTu (MC

— XUMHUs).

HccrnepoBaHMe TpeKOB @-4acTHL, 10 TOTOBBIM ¢oTorpadusam.
O6Hapy>KeHHe U U3MepeHHe paJiMalMOHHOro ¢OoHA C IOMOLIbIO
03UMeTPa, OLleHKa ero MHTEHCUBHOCTH.

AHany3 6UOJIOrMYEeCKUX U3MEHEHUH, TPOUCXOASAINX MO/,
nelcTBUEM paJUOaKTUBHBIX U3aydyeHU (MC — Guosorus).
Hcnosip30BaHMe PaIMOAKTUBHBIX U3JIydeHUH B Megunuae (MC —

6HOJI0THA)

ITucemenHslit
KOHTPOJIb;
TIpakTnueckas
paborta;
TectupoBanue;
CamooI1ieHKa ¢
UCIIONB30BaHUEM

«O1eHoYHOro
JTUCTaN;




53 | Sinepnbie peaxmun (9u) 9 1 Perienne 3a/1a4 ¢ UCMOJIb30BaHUEM 3aKOHOB COXPAaHECHHSI MaCCOBBIX U Yerubiii onpoc; https://resh.edu.ru/
3apsIIOBBIX YHCEN Ha ONpEENICHHE PE3yIbTATOB SAEPHBIX peakiuil; aHaau3 | [ncemennbri
BO3MO>XHOCTH WJIM HEBO3MOXKHOCTHAZEPHON peaKLUH. KOHTPOJIB;
OLieHKa SHEPTUU CBSI3U si/lep C UCIOJIb30BaHUEM POPMYJIbI Ipaxrireckas
JiHIITEHHA. pabora;
O6cy>x/JieHre NepCreKTHB UCIO0JIb30BaHUsl YIPaBISEeMOro EeCT“p(’BaH”e’
TepMOs/IepPHOro CHHTE3a. aMoonerKa ¢
HCIIOJIB30BAHUEM
06cyK/JieHHe NPeuMylLecTB U 9KOJOTHYECKUX NPpo6eM
YHRA p y}l.l, o p ’ «O11EHOYHOTO
CBSI3aHHBIX C siZilepHOU 3HepreTukod (MC — 3kosiorus) .
JIUCTa»,
IoBTOpUTENBHO-0000 IAOIIMI Moayab (5 1)
CucTeMaTH3aLud U 5 0 BbinosiHeHWEe y4eOHbIX 33aJaHUM, TPEe6YIIIUX [JAeMOHCTpalUU Verublit onpoc; https://resh.edu.ru/
o6obuieHre KOMIIETEHTHOCTEH, XapaKTepHU3YIIUX  eCTeCTBeHHOHAYYHYIO Hucementpiit
NpeAMEeTHOT O IrpaMOTHOCTB: KOHTPOJIb;
cojepKaHuA 6 IpYMeHEeHUs MOJyYeHHbIX 3HAaHUH /1 HAYy4YHOTO 06'bSICHEHHUS Kontponbras padora;
U ONBITA Aesi- bU3UYeCKUX SBJIEHUH B OKpYKalOLel NpUpo/ie U NOBCEJHEBHOM Tecruposatue;
’KM3HH, @ TaK)Ke BbISIBJIEHUS] GU3MUECKHUX OCHOB Ps/ia COBPEMEHHBIx | CAMOONeHKa ¢
TEJIbHOCTH, TeXHOIOTHi: HCTIONIb30BAHUEM
NPHUOGPETEHHOTO TPH ’ .
6 IpYMeHeHHsI OCBOEHHBIX IKCIIEPUMEHTAJbHbIX YMEHUH JJIs «OueHo4Horo
M3y4YeHUH BCero Kypca _ i
UBUKH vcciel0BaHUS QU3UYECKUX SIBJIEHUH, B TOM 4HCJIe [J1s1 IPOBEPKHU JIHCTa,
TUIIOTE3 U BbISIBJIEHUSI 3aKOHOMEPHOCTE.
PelreHue pacyéTHBIX 3a/1a4, B TOM YHCJIe IPEANIOIaraouux
HcnoJib30BaHue GU3UYECKOH MOJeH U OCHOBAaHHBIX Ha COJZEep-
’KaHUH Pa3JIMYHbIX Pa3ies0B Kypca GU3HKHU.
BbINoJIHEHHE M 3alUTa FPYNIOBBIX WM UHAUBULYATbHBIX
IIPOEKTOB, CBSI3aHHBIX C COJlepXKaHUeM Kypca QU3UKH
OBLIEE KOJIMYECTBO 102 14

YACOB ITOITPOI'PAMME




INOYPOYHOE IINTAHUPOBAHUE

Ne Tema ypoka KosmmuecTBo yacos
n/n

Hara Buabl, popmbi

BCEro | KOHTPOJbLHbIE H3YYCHHUSA | KOHTPOJIsA
pa6oTeI NMpaKTH4Y€CKUue

padoThI

Pasnen 1. Mexanuveckue siBjaenus (41 ) 3 7

1. MexaHHU4YecKoe 1 0
JBHXKeHHe.
MaTepuaJsibHasi TO4YKa.
Cucrema OTCYéTa.
OTHOCHTENbHOCTDb
MeXaHUYeCcKoro
JBUXKEHHUH.

VYerHBI onpoc;

2. llepememenue. PaBHOMepHoOe 1 0 0
NpsIMOJIMHEHHOe ABHXEHUe.
[lepememnienye Ipy NPSIMOIHMHEHHOM
[PABHOMEPHOM JIBHIKCHHUH.
OnpeneneHre KOOPIMHATH
IBHOKYILIErOCsl Tena.

VYeTHBIH onpoc;

3. "pacduueckoe npeacraBicHe 1 0 0
IBHYKCHHS.

VerHbli onpoc;
ITuceMeHHbIH
KOHTPOIIB;

4. HepaBHOMepHOe 1 0 0
NpsIMOJIMHEHHOE JBIXKEHHUeE.
CpezHsist U MTHOBEHHast
CKOPOCTb TeJ1a IPHU HepaBHO-
MEpPHOM JIBI>KEHUHU.

VerHbli onpoc;

5. IPaBHOYCKOpEHHOE BIDKCHHE. 1 0 0
'Y ckopenue. CkopocTh
IpSMOJIMHEITHOTO
[PABHOYCKOPEHHOTO JIBIKCHUS.
["padk CKOPOCTH.

VYeTHBI onpoc;

6. [Tepemernienne mpu 1 0 0
[PABHOYCKOPEHHOM JIBHIKCHHUH.
Penenue 3aa4 o Teme
«PaBHOYCKOpEHHOE JIBHKECHHE).

VYeTHBI onpoc;

7. VI. p Ne 1 «Hccreoosanue 1 0 1 MpakTHyeckas paboTa
pasHoyckopenno2o dguicenust 6es
HauanbHOU CKOpocmuy

8. IPerienre 3aaa4 o TemMe 1 1 0 TUCHbMEHHBIIA
«PaBHOMEpPHOE U PABHOYCKOPEHHOE KOHTDPOJIb
[IPSIMOJTHHEHHOE IBHKEHHEY.
[TpoBepouHast paborta

9. [1Hep1ManbHbIE CUCTEMBI OTUETA. 1 0 0

. VYcTHBIN 0npoc;
[lepBblit 3akoH HeroToHA.

10. IBropoii 3axoH Herorona. [Tpuamumn | 1 0 0
CYIIEpIIO3UIIH CHII.

YcTHBIN onpoc;

11. Tpernii 3axoH HetoToHa. 1 0 0 VCeTHBIH onpoc;

12. Pemenue 3a1a4 Ha 3aKOHBI 1 0 0 YV CTHEIH onpoc;
Herorona. ,

13. Konmponsnuas paboma Nel no 1 1 0 KOHTpPOJIbHAsI paboTa

lmeme «Ilpamonuneiinoe
pasHoyckopennoe dsudicenue.
\3axonvt Heromonay.

14. |AHAIN3 KOHTPOJIBHOW paboTHI. 1 0 0
(CBoOonHOE magenue. OnbIThI
["anuies. Yckopenue cBOOOTHOTO
nanenus. HesecomocTs.

YcrHsblil onpoc;

15. Vlabopamopnas paboma Ne 2 1 0 1 MpakTH4ecKas pabora
(«H3mepenue yckoperus c60600H020
nadenusay

16. 3akoH BeceMupHOro TAroTeHus.. 1 0 0 VeTHBIT onpoc;

Cuia TsDKecTH. Y CKOpeHue
cBoOOIHOTO ITateHys Ha 3emire U




NpyTUX HEGECHBIX Tellax.

17.

Cuia ynpyroctu. 3akoH I'yka.

YcTHbIN 011poc;

18.

Pemenne 3amagy «Cuna
ynpyroctu. 3akoH ['yka.»

VYcrHbIN 011poc;
ITICEMEHHBIN
KOHTPOJIb

19

UL.p.Ne3 Onpenenenue
PKECTKOCTH MPY>KUHBI

MpakTH4ecKas padorta

20

CuJia TpeHUs: CUJla TpEeHUs
CKOJIbXKeHMUsI, CUJIa TPeHHUs
MOKOS1, ipyryue BU/bl
TpeHUsI.

VYecrHbIN o11poc;

21

JI.p.Ne4 «HccnepnoBanue
3aBHCUMOCTH CUJIbl TPEHUSs
CKOJIb)KEHHSI OT CHUJIbI
HOpPMaJIbHOI'O 1aBJIEHUSI».

MpaKTUYICCKast pa60Ta

22

JI.LP.Ne5 «OnpepneneHue
Ko3dduMeHTa TpeHUsA
CKOJIBXXE€HUA»

MpaKTUYICCKast pa60Ta

23

[IpsiMosuHeltHOe U KPUBOJIMHEHHOE
IMBIDKEHME.
JIBIm>XeHue Tela Mo OKPYKHOCTU
C IOCTOSIHHOM 110 MOYJIIO
ckopoctsio. [lepuoan
4acTOTa 06pallleHHUs.

VerHbli o1nipoc;

24

PaBHOMepHOe JBMKEeHHE
110 OKPY?>KHOCTH.
UlnHeiiHas U yryioBas CKOPOCTH.
[leHTpOCTpEMHUTE/IBHOE
CKOpeHue

VYeTHBI onpoc;

25.

[McKycCcTBEHHbIE CITyTHUKA 3EMITH.
/IBIDKCHHUE MJIAHET BOKPYT
Connua. IlepBast kocMudeckas
ckopocTb. HeBecomocTh u

[eperpysKu.

VYeTHBI onpoc;

26.

IPerrenwie 3amay «/[BmkeHune Tema mo
OKPYKHOCTI

VYeTHBI onpoc;
MUCHhMEHHBIN
KOHTPOJTb

27

IPaBHOBECHE MaTepHATIBLHOM TOUKH.
IAOCOTFOTHO TBEPIOE TEIIO.

VYeTHBI onpoc;

28

IPaBHOBECHE TBEPIOTO TENA C
BaKperuIEHHOM OChIO BpallleHUSI.
MowmeHT cuitbl. LleHTp TsbxecTu

VYeTHBI onpoc;

29

PaBHOBecue TBEPAOro Tena ¢
BaKperuIEHHOM OChIO BpallleHUsI.

YerHblif onpoc;

30

Kontponbnas paGora Ne2
«IIpsiMosTuHeiiHOEe U
KpPUBOJIMHEITHOE IBUKEHHe.
B3aumopaeiictBue Ten»

KOHTpPOJIbHAsI paboTa,
CaMOOIICHKA

31

mmynase Tena. UMiynse cuisl.
3aKOH COXpAHEHHS UMITYJIbCa TENa.

VYerHblif onpoc;

32

IPeakTHBHOE JIBIDKCHUE.

YcTHBIN onpoc;

33

PemeHne 3a1ay «3aKOH COXpaHEHHs
MMITYJIbCA»

YerHblif onpoc;
MUCHbMEHHBIN
KOHTPOJIb

34

MexaHu4yeckass paboTa U
MOIIJHOCTb. Pa6oTa cun
TSKECTH, YIPYTOCTH, Tpe-
HUs. CBA3b SHEPTHUH U pa-
OOTHI.

YcrHsbli onpoc;

35

JI.p.N2e6 «OnpeneneHue
paboThI CUJIBI TPEHUS IpU
PaBHOMEPHOM [IBIDKEHUU
TeJia 0 TOPU30HTATBHOU
MMOBEPXHOCTU»

pakTHyeckas padboTa

36

HOTeHLlI/IaJIbHaH 3Hepruda
TeJia, IOAHATOro Ha/j

YcrHsblil onpoc;




NMOBEPXHOCTbHIO 3€MJIH.
HOTeHLU/IaIIbHaH 3Heprua
CXKaTOM MNPY>XHUHBI.

37 JI.P Ne7 «OnpeneneHnue 1 MpaxkTHuyeckas paboTa
paboTbl CHUJIBl yHPYroCTH
npyu nojbéMme rpysac
HCIIOJIb30BaHUEM
HEIOJBMXXHOI'O U
MO/IBHKHOTO 6JIOKOB»
38 KI/IHGTI/I‘IGCKa}IUBHCpFI/Iﬂ. Teopema | 1 Y eTHBI onpoc;
0 KHHETHYECKOHIHEPrUH.
39 3aKOHuCOXpaHeHI/I$I MEXaHH- 1 YeTHBii ompoc;
[UEeCKOM PHEPTUHU
40 IPerrenne 3amau «Pabdora cui. 3akoH | 1 YeTHBii ompoc;
COXpaHEeHHs SHEPT U .
MTUCbMEHHBIH
KOHTPOJIb
41 \Konmponsnas paboma Ne3 no 1 KOHTpOJIbHAsI paborTa,
fmeme «3akonwl coxpanenuny. CaMOOIICHKa
Pa3znen 2. Mexannueckue kosebanust 4 BoHbI (15 )

42

IAHAIN3 KOHTPOJILHOW paboTHI.
IKonebGarenpHOE IBIDKEHUE.
(CBOoOOIHBIE KOJICOAHMS.
MaTeMaTH4YeCKUH U
NpPY>XUHHBIA MassTHUKH.

VerHbli o1nipoc;

43

IBeTnuuHbI, XapaKTepH3YIOLIHe
KoJeOaTeIbHOC IBHIKCHHE.

VYerHBIi onpoc;

44

Vlabopamopnas paboma Ne 8
(«Hccredosanue 3asucumocmu
nepuooa u wacmomuol c60600HBIX
KoneOanull HUMAHO20 MASMHUKA OM
eco onunvy

pakTH4ecKas pabora

45

UL.p. Ne9 «MccnnepoBanue
3aBHCHMOCTH Nepuoja
KOJ1e6aHU N NPY>KUHHOTO
MasiTHUKA OT MaccChbl rpy3ay»

MpakTHIecKas pabora

46

["apMoHMYecKne KoaeOaHusl.

VYeTHBI onpoc;

47

Baryxatomiye koneOaHusl.
BEIHYKICHHBIC KOJICOAHMS.

VYerHblit onpoc;

48

Pesonanc. [IpoBepounas pabota
(«MexaHH4YeCcKue KoJIeOaHus»

VYeTHBI onpoc;
MUCHbMEHHBIN
KOHTPOJIb

49

IPactipocTpaHeHne KonebaHuii B
cpene. Bonubl. CBOMCTBaA
MeXaHH4YeCKHUX BOJIH.

YcTHBIN onpoc;

50

/lmHa BoHBEL. CKOPOCTD
[pacIipoCTpaHEeHUsI BOJIH.
MexaHu4ecKre BOJIHBI B
TBEPJOM TeJle, CeiCMUYecKHe
BOJIHBI.

YcTHBIN onpoc;

51

IPerennie 3apad o teme «JlmmHa
BOJIHBL. CKOPOCTH pacrnpoCcTpaHeHUs
BOJIHY.

YcTHBIN onpoc;

52

lcTouHMKN 3BYKa. 3BYKOBbIE
Kosebanus. UHpa3Byk u
JIbTPa3BYK.

YerHblif onpoc;

53

BricoTa, TeMOp ¥ TPOMKOCTB 3BYyKa.

YcTHbIN 011poc;

54

PacnipoctpaHeHue 3ByKa. 3BYKOBbIE
BOJIHBI.

YcrHsblil onpoc;

55

OTpaskeHHe 3ByKa. 3ByKOBOH
[pe3oHaHC.

YcrHslii onpoc;

56

\Konmponvnas paboma Ned no
eme «Mexanuueckue Konebanus
u sonnvl. 36yK»

KOHTpOJIbHAsI paboTa,
CaMOOLICHKA




Pa3nen 3. DiieKTpOMArHUTHOE MoJIe ¥
hJIEKTPOMATHUTHbIE BOJIHBI (7 1)

57

|1\/,aFHI/ITHOC mosie (IOBTOpeHHe 8
KJIacC: TOJIE MPSIMOTO TOKA, KATYIITKH
C TOKOM, MarHUTHBIE JTHHHUH,
MarHUTHasI MHAYKIWS, IeiCTBHIE
MarHUTHOTO MOJIsSI Ha TIPOBOJHUK C
[TOKOM, MATHUTHBIN ITOTOK)

YcTHbIN 011poc;

58

[ToBTOpEeHME § KIlacc: siBIeHUE
PIIEKTPOMarHUTHOM MHAYKLUH,
[sTBTICHUE CaMOMHTYKITIH)
[Tonydenue u nepegaya
bieKTpOdHEepruK, TpaHchopMaTop.

VYcTHbIN 011poc;

59

(DeKTpOMarHuTHOE ToJIe.
(J1eKTPOMAarHUTHBIC BOJHBI.
CBOKCTBA 3JIEKTPOMAarHUTHBIX
BoJIH. [llkasa asiekTpo-
MarHUTHBIX BOJIH.

VYerHBI onpoc;

60

KonebatenbHbliA KOHTYD.
[TpHUHIMITEI paAUOCBSA3H U
TeneBueHus. Mcnosib3oBaHue
3JIEKTPOMarHUTHBIX BOJH
JIJIS1 COTOBOM CBS3H.

VerHbli onipoc;

61

BoJiHOBbIe CBOMCTBA CBeTa

VYeTHBIH onpoc;

62

JJIeKTpOMarHMTHas NpupoAa
cBeTa. CKOpPOCTh CBeTa.

VYeTHBI onpoc;

63

Pelienue 3aza4 c
HUCIOJIb30BAHUEM
dopmys s CKOpOCTH
BJIeKTpOMaI‘HI/ITHbIX
BOJIH, AJINHBbI BOJIHBI U
4acTOThI CBETA.
[IpoBepoyHas paboTa.

VYeTHBI onpoc;

Pa3nen 4. CeroBble siBiaenus (16 1)

64

HcToyHUKMU cBeTa.
JlyyeBas MmoJienb
cBeTa. [IpaMosinHet-
HOe pacnpocTpaHeHue
cBeTa.3aTMeHUs
CosiHLA U JIYHBI.

VYeTHBIH onpoc;

65

OTpaxkeHue cBeTa. 3aKOH
OTpaKeHHS CBeTa.

VYeTHBI onpoc;

66

[Tnockoe 3epKaJio.

VYerHblit onpoc;

67

Hpe]’lOMJ’IeHI/Ie cBeTa.
3akoH IpeJjioMJieHUud
CBETa.

YerHblif onpoc;

68

[lonHoOe BHyTpeHHee
OTpakeHUe CBeTa.
HUcnonb3oBaHue
BHYTPEHHETO OTPaKEHMS
B OIITHUYECCKHUX
CBETOBOJAX

YcTHBIN onpoc;

69

SABneHust oTpaxkeHus U
MPEIOMIIEHUSI CBETAB
MOBCEIHEBHOM KU3HU.
OnTryeckuii MUpax.
Pemenue 3a7ay.

YerHblif onpoc;

70

[IpoBepoyHas paboTa
«3aKOHBI
pacnpocTpaHeHus
CBeTa»

YcTHBIN onpoc;
MUCHbMCHHBIN
KOHTPOJIb

71

JInna3el. OnTrdeckas
cwia JIUH3EL X0/, Jy4dei
B JINH3E.

YcTHbIN 011poc;

72

W3obpaxenus, naBaemMble
nuH30i. IlocTpoenue
n300paxkeHui,
MOTYYEHHBIX C TIOMOIIBIO
JIMH3.

YcrHslii onpoc;

73

JlaGoparopHas pabota Ne
10 «ITomyuenne

pakTHyeckas padboTa




n300paxeHui mpu
TIOMOLIH JIMH3bI».

74

JI.p.Ne110npepnenenue
¢poKycHOro paccTosiHUSA U
ONTHUYECKOH CHUJIBI CO-
Gupawiel JIMH3bI

IMMTpaKTUYICCKast pa60Ta

75

OnTuyeckasi cUCTEMA.
OnTuyeckue NPUOOPBHI:
¢doToannapaT, MUKPOCKOII
Y TEJIECKOIL.

VYcrHbIN 011poc;

76

['1a3 kak onTU4Yeckas
cucteMa. biimsopykoctbu
JAJIbHO30PKOCTh

VYerHBIi onpoc;

77

PassioxxeHue 6esoro cBeTa
B ciekTp. OnbIThl Hbl0TOHA.

VYcrHbIN 011poc;

78

Hucnepcus ceeta. Lpera
ten. Cnekrporpad.

VYcTHbIN 011poc;

79

KoHTpoJsibHas pa6oTa
Ne5 «CBeTOBBIE
SABJIEHHUS»

KOHTpOJIbHAS padora,
CaMOOIICHKa

Pasnen 5. KBanroBbie siBienus (18 u)

80

OmesiTe Pezepdopaa u
IUTaHe-TapHast MOJCIIb
aToma.

VYeTHBIH onpoc;

81

Mopnens atoma bopa.
Hcnyckanue u
MIOTJIOIICHNE CBETa
atoMoM. KBaHTBI.

VYeTHBIH onpoc;

82

Tunsl ciekTpos.
[ornomenue n
HCITyCKaHUE CBETa
aTOMaMH.
[Ipoucxoxnenue
JIMHEMYaTBIX CIIEKTPOB
CrieKTpabHBIN aHATN3

VYeTHBI onpoc;

83

Vlabopamopras paboma Ne 12
(«Habnwooenue cnaownozo u
liunetinamozo cnekmpogy

MpaKTHYECKas
pabora

84

PagnoakTUBHOCTB. Asbda-,
GeTa- ¥ raMMa-U3JIydeHUs.

VYeTHBI onpoc;

85

OTKpBITHE IPOTOHA U
HelTpoHa. CTpoeHHe aTOMHOTO
anpa. HyksionHaa mofenb
aToMHorosapa. Usotonsl.

VYerHbli onpoc;

86

PaguoakTrHBHBIE
npeBpaieHus. [lepuon,
noJjiypacmnaja.

VYerHblif onpoc;

87

PelieHue 3agau
«CTpoeHHe aTOMHOIO
aapa. PaguoakTuBHbIe
NpeBpalleHusi»

YerHblif onpoc;

88

/leHcTBUSA paJHOAaKTUBHBIX
M3JIy4YeHU I Ha XKHUBbIe
OopraHu3MBbl. JlabopamopHuas
paboma Ne 13 «Hzmepenue
ecmecmeennozo paouayuonHo2o
hona dozumempomy

YerHblif onpoc;
NpaKTHYECKast
paboTta

89

OHeprus ces3u. [ledekt macc.

YcTHbIN 011poc;

90

Henenne sinep ypana. LlernHas
[peaKIys

YcTHbIN 011poc;

91

S nepuslit peakrop. [IpeodpazoBanue
BHYTpEHHEH SHEPIHU aTOMHBIX SIIEP
B DJICKTPUUYECKYIO SHEPIHIO.

YcrHslii onpoc;

92

IATOMHas YHEPreTHKA.

YcTHbIN 011poc;

93

bronornyeckoe AeHCTBUE pajnaluy.
3aKOH paJOaKTHBHOTO pacHaza.

YcrHslii onpoc;




94

[TepMosinepHas peakuus.

YcrHslii onpoc;

95 VIabopamopnas paboma Ne 14 VYeTHBIHM onpoc;
(«H3yuenue mpekos 3apsaxiceHHbIX MpaKTHYeCKast
uacmuy no comosvim pabota
homoecpachusmy»

96 06061£[eH1/Ie M CUCTEMAaTH3aLHs YeTHEIH ompoc;
BHaHU 110 TeMe «CTpoeHHe aToMa i
ATOMHOTO spay

97 onmptgbnaﬂ paboma Ne6 no KOHTpOJIbHAS

eme «Cmpoenue amoma u paGora,
amomnozo a0pay
CaMOOLCHKA
IoBTOpHUTENBLHO-0600 a0 IIMIE Moayb (5 4)
98 OGoGuenue Y cTHBIH onpoc;
«MexaHu4ecKue
sABJIeHUs», « TenyioBble
sIBJIEHUSI»
99 O6o6menue VY cTHEI onpoc;
«JJIeKTPOMarHuTHbIe
SIBJIEHUS»,
«KBaHTOBBIE SIBJIEHUSI»
100 HUTorogasi KOHTpOJIbHAast pabora,
KOHTPOJIbHAA pa6oTa CaMOOIICHKa
101 Hay4ynblii MeTOZ NO3HaHUA U Y CTHEIH ompoc;
€ero peaJyiu3anus B
pu3nIEeCKUX UccaeJOBaHUSIX.
102 CBsI3b GU3UKU U COBPEMEHHBIX

TEXHOJIOTHMH B 06J1aCTU
nepeaaduv uHGoOpMalKH,
3HEepreTHKe, TPAHCIOPTE

VYeTHBI onpoc;

HToro

102

14
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