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HHOACHUTEJBHAA 3AIINCKA

CopneprkaHue mporpamMMbl HallpaBjIeHO HAa (OPMUPOBAHME €CTECTBEHHOHAYYHON IPaMOTHOCTH y4allluXcs M OpraHU3alMi0 W3ydeHUs (U3MKU Ha
JeITeTbHOCTHON OCHOBE. B Hell yuMTHIBaIOTCS BO3MOXKHOCTH IpenMmeTa B peanusauuu tpedoBanuit ®I'OC OOO K miaHUpPyEeMbIM JIUYHOCTHBIM U
METaIpeIMETHBIM pe3ybTaTaM 00y4YeHHUs, a TAK)KE MEXKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEr0
oOpa3oBaHwUs.

OBILIASA XAPAKTEPUCTHUKA YYEBHOT'O ITIPEJJIMETA «®PU3UKA»

Kypc ¢msukn — cucremooOpasyrommii sl €CTeCTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB, IMOCKOJBbKY (U3NYECKHE 3aKOHBI JIKAT B OCHOBE
IPOLIECCOB U SIBJICHUI, N3y4aeMbIX XUMHEH, OnoJoruel, acTpoHoMHuel U (u3nueckoil reorpadpueil. Gu3nka — 3TO MPEIMET, KOTOPBIH HE TOJIBKO
BHOCHT OCHOBHOM BKJIad B CCTCCTBCHHOHAYYHYIO KAapTHUHY MHpPA, HO U HNPCAOCTABIACT HauboJjiee sICHbIE 06pa3111>1 INPUMCHCHUA HAYYHOI'0 METOJa
MO3HaHMSA, T.€. CII0co0a MOJTyYeHHs JOCTOBEPHBIX 3HaHWI 0 mMupe. Hakonem, ¢m3mka — 3TO mpeaMeT, KOTOPBIH Hapsaay ¢ APYTUMH €CTECTBEHHO-
HAYYHBIMH TPEIMETaMHU JIOJDKCH JaTh IIKOJIbHHUKAM TPEACTaBICHHE 00 YBIIEKATEIbHOCTH HAYYHOTO HCCIICIOBAHUSA U PAJOCTH CAMOCTOSTEILHOTO
OTKPBITHSI HOBOT'O 3HAHUSL.

OnHa W3 THaBHBIX 3a1ad (PU3HYECKOro OOpa3oBaHHsl B CTPYKType oOmero oOpa3oBaHHS COCTOMT B ()OPMHUPOBAHUU E€CTECTBEHHOHAYYHOMN
IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM Macchl OO0y4aroIIMXCs, KOTOpble B JajJbHEWIIeM OyayT 3aHSATHl B CaMbIX pa3HO OOpa3HbIX cdepax
JACATCIIBbHOCTH. Ho ne Mmenee BaxxHoit 33,[[&‘-16171 SABJISICTCA BBIIBJIICHUE U IIOATI'OTOBKA TAJIAHTJIMBBIX MOJIOABIX J'IIO}IGI\/'I IJId IPOJOJIKCHUA 06p330BaHI/I$I nu
nanpHeHme npodeccHoHalIbHOW JesITeIbHOCTH B 00JAaCTH €CTeCTBEHHOHAYYHBIX HCCIEIO0BAaHMM M CO3JaHUMM HOBBIX TexHosorui. CoryacHo
MIPUHATOMY B MEXJIYHAPOJTHOM COOOIIECTBE OIpeneNeHuto, «EcTecTBeHHOHAYYHAs TPAaMOTHOCTh — 3TO CIIOCOOHOCTh YeJIOBEKa 3aHMMATh aKTUBHYIO
IPXJAHCKYIO TO3UIHUI0 MO0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAyKaMH, M €ro IOTOBHOCTb HHTEPECOBAaThCS
CCTCCTBCHHOHAYYHBIMU UJCAMU. Haquo TpaMOTHBIﬁ YCIIOBCK CTPEMUTCA y4aCTBOBATh B apIryMCHTUPOBAHHOM O6CY)KI[€HI/II/I np06neM, OTHOCAIINXCA K
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, YTO TpeOYyeT OT HETrO CIEAYIOIMINX KOMIIETeHTHOCTEH:

HAy4YHO O0OBACHATH SIBJICHUA,
OLICHUBATh U IOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAHUAA,
HHTCPIPETUPOBATL JAaHHBIC U UCTIOJIB30BAThL HAYYHBIC JOKA3aTCIILCTBA JJI MMOJIYYCHHA BBIBOIOB.

N3ydenue ¢pu3nku cnocoOHO BHECTH pellaloluii BKIaa B (OopMHUpPOBaHUE €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00yYaroMIMXCSl.

HEJIN U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn m3ydyenus: GU3MKKA Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBaHus omnpeseieHsl B Konmenuu npenogaBanus yaeoHoro npeamera «Ou3nukay B
o0Opa3oBaTenbHBIX opranuzanusix Poccuiickoit denepalu, pealn3yrIuX OCHOBHBIE 0011e00pa3oBaTeNbHbIe MPOTPAMMbI, YTBEPKIAEHHON pellIeHHEM
Konnernn Munncrepctsa npocsenieHust Poccutickoit @enepanuu, mpotokoit ot 3 aexadps 2019 r. Ne [IK-4BH.

Henu uzyuenust puszuku:



npuoOpeTeHNe UHTEpeca U CTPEMJICHHS 00yYaroIINXCs K HAYYHOMY U3YYEHHIO MPUPOABI, PAa3BUTHE HMX MHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE NPEJICTABICHUN O HAyYHOM METO/I€ MTO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOIICHUS K OKPY/KAIOIINUM SIBJICHUSM;
(dbopMUpOBaHKE HAYYHOTO MUPOBO33PCHUS KaK Pe3y/IbTaTa U3yUCHHsI OCHOB CTPOCHUS MaTepuu U QyHIaMEHTAILHBIX 3aKOHOB (DU3HKH,
dbopMupoBaHUe MPEICTaBICHUN O posid GUZUKH JUTsl pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUI;

pa3BHUTHE MIPEIICTABICHHUI O BO3MOXHBIX cepax Oynyimien mpodeccnoHaTbHOM NeATebHOCTH, CBSI3aHHOW ¢ (PU3UKOMN, TIOJTOTOBKA K AaJIbHEHIIIEMY
00y4YEHHIO B 3TOM HaIlPaBJICHUU.

JlocTHKEHUE ITHX 1IeJICH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus 00ECIeUnBaCTCs PEIICHUEM CIICIYIOINX 3a/1ay:

npruoOpeTeHne 3HaHUM O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXAHUYECKHUX, TEIIOBBIX, MIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
nprOOpeTeHNEe YMEHUH OMUCKHIBATh U OOBACHATH PU3NYECKUE SIBJICHHS C UCIOJIb30BAHUEM MOMYYECHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHIIINX PaCUETHBIX 3a/1a4 C UCIIOJIb30BaHUEM (DU3MYECKHUX MOJIENICH, TBOPUSCKUX U IPAKTHKOOPUCHTHPOBAHHBIX
3a/1ay;

pa3BUTHE YMEHHI HAOIIOIATh TIPUPOTHBIC SBJICHUS M BBITIOIHSATE OIBITHI, JIJAOOPATOPHBIC pa0OTHI M SKCIICPUMEHTAIBHBIC HCCIICTOBAHUS C
UCIIONIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHE MPUEMOB paboOTHI ¢ HH(MOpMaIUeH (U3UIECKOTO COJIEpKAHUs, BKIIOYasi HHOPMAIIHIO O COBPEMEHHBIX TOCTHKEHUSIX (PU3UKHU; aHATHU3 U
KPUTHYECKOE OlIEHWBaHWE NH(POPMAITUH;

3HAKOMCTBO €O cpepamu MpodheCcCUOHATBLHOM NI TETbHOCTH, CBA3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMU TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKU.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisercsa o0s3aTeIbHBIM IPEIMETOM Ha YpPOBHE OCHOBHOTrO oOmiero obpaszoBanus. [laHHas mporpamMma
npeaycMaTpuBaeT n3ydeHue Gpu3nku Ha 6a30BoM ypoBHE B 00bEMe 238 4 3a TpH roja 0OydeHus 1o 2 4 B HeIe 0 B 7 ¥ 8 Ki1accax M 1o 3 4 B HEJIEINIO B
9 kiacce.

COILEPKXAHUE YYEBHOI'O ITPEIMETA

7 KJIACC



Pazgen 1. ®usuka v €€ poJsib B MO3HAHUHU OKPYKAKIIEr0 MUPa

dusnka — HayKa 0 MPUPOJE, N3ydaeT (PU3MUECKUE SIBICHHS: MEXaHUIECKHE, TEIUIOBBIC, JICKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BenuuuHbl. V3mepenue ¢usmueckux BenuuuH. Pusznueckue npubopsl. IlorpemHocTs M3MepeHuil. MexayHapoaHas cucTeMa
€IMHULL

Kak ¢u3uka u ngpyrue ecrecTBEHHbIE HAyKH M3Y4aroT MpHpoay. EcTecTBeHHOHayudHBIM METOJ| MO3HAHUS: HaOJI0/eHHE, TTOCTAaHOBKAa HAay4YHOTO
BOMPOCA, BBIIBKEHHWE TUIOTE3, SKCIEPUMEHT IO NMPOBEpPKE TUIOTE3, 00BsCHEHHE HaOmogaeMoro sisueHus. OnucaHue (U3NYECKUX SBICHUN C
ITOMOILIBIO MOJIETIEH.

JdemMoHcTpauuu

1. MexaHnuueckue, TEII0BbIE, EKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue npruOOPHI ¥ MPOLEAYpa MPSMBIX H3MEPEHUN aHAJIOTOBBIM M TU(PPOBBIM IPUOOPOM.

JlaGopaTopHble padoThI U ONBITHI

1. Onpenenenue EHBI JEICHUS MIKAIBl U3MEPUTEIBLHOTO Tpudopa.

2. 3mepeHue paccTosiHUM.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pa3sMepoB MaJbIX Tell.

5. U3mepenue TeMieparypbl Ipy NOMOIIH KUIKOCTHOIO TEPMOMETPA U IaTYMKA TEMIIEPATYPHl.

6. [IpoBeneHune ucciegoBaHus MO MPOBEPKE MMIIOTE3bI: JATIbHOCTh MOJETA ApUKa, MYLIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIblIIe, YeM OOJbIe BBICOTA
ycKa.

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUS 0 CTPOCHUH BelleCTBA

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl. ONBITHI, JOKa3bIBAIOUINE TUCKPETHOE CTpoeHue BemiecTBa. OMbITHI, 10Ka3bIBAIOLINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBmxenue yactul BemecTBa. CBA3b CKOPOCTH JIBUYKEHUS YACTHI] ¢ TeMriepaTypoil. bpoyHoBckoe nBukenue, nudpdysus. BzanmoaelictBue yactui
BELIECTBA: NPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX) Tesl. B3auMOCBsA3b MEXAy CBOMCTBAMU BELIECTB B
pa3HBIX arperaTHbIX COCTOSHUSAX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHMM BOABI. B3anMMOCBS3b MEXIy CBOIi-
CTBAaMHM BEIIECTB B pPAa3HbIX AarperaTHbIX COCTOSHUSIX U HX AaTOMHOMOJEKYJSpHBIM cTpoeHueM. (OCOOEHHOCTH arperaTHbIX COCTOSTHHIMA
BO/ibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOIBI.

JdemoncTpauuu

1. HaGmoienne OpOYHOBCKOTO JBMXKEHUSI.

2. Habmonenue nuddysum.

3. HaGmroieHue siBIeHUH, OOBSCHSAIONIMXCS IPUTHKEHUEM HIIM OTTAJIKUBAaHHEM YaCTHI] BELIECTB.

JlaGopaTopHble padoThI U ONBITHI

1. Onenka auamerpa aroMa METOOM PSIIOB (C UcIosib3oBaHueM (oTorpadumii).

2. OnbBITH O HAOIIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.



3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/I€iiCTBUU

Mexannueckoe IBrkeHHE. PaBHOMEpHOE M HepaBHOMEpHOE IBHKeHue. CkopocTb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JBMKEeHUU. Pacuér
IIyTU U BPEMEHM JIBHKEHUS. PaBHOMEpHOE 1 HepaBHOMepHOE JIBUKeHUE. CkopocTh. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JABM)KEHUU. Pacdér nytu
Y BPEMEHHU JBUKCHHUS.

SBnenue nHepuuu. 3aKoH MHepLUUU. B3auMonelicTBue Ten Kak IpUYMHA U3MEHEHUS] CKOPOCTH ABMXKEHHU Tesl. Macca Kak Mepa MHEPTHOCTH Tejla.
ITnoTHOCTH BenecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuta kak xapakTepucTuka B3aumojericTBus Tein. Cuma ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢ MOMOIIbIO TUHAMOMETpa. SIBJIeHHEe TATOTEHUS
u cuna Tsokectd. Cunma tsbkectn Ha apyrux miaaHerax (MC). Bec tema. HeBecomocts. CliojkeHHE CHJI, HAaIlpaBJICHHBIX IO OAHOM HpPSMOIA.
PaBnogeiictByromas cui. Cuna tpeHus. TpeHue cKobKeHus U TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JlemoHcTpanun

1. HabmroileHue MexaHu4ecKoro ABMKEHUS Tea.

2. I3MepeHune CKOpOCTH NMPSIMOJIMHENHOIO JBUKECHHUS.

3. HabnroneHue siBIE€HUS HHEPLIUH.

4. HabGnroneHue U3MEHEHUs! CKOPOCTH IIPU B3aUMOJICHICTBUH Tell.

5. CpaBHeHHE MacC MO B3aUMOJICHCTBHUIO TEJL.

6. CnosxeHue CuJl, HalpaBJICHHBIX 110 OJHON IPSIMOM.

JlabopaTopHbie padoThl U ONBITHI

1. OnpeneneHne CKOpPOCTH PaBHOMEPHOTO JBWKEHMS (LIapUKa B )KUAKOCTH, MOJIENIHN HJIEKTPUYECKOI0 aBTOMOOMIIS U T. 11.).

2. Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUs OpycKa WK [IapyKa 110 HAKJIOHHOM MJIO0CKOCTH.

3. Onpenenenne MIOTHOCTH TBEPIOTO TeENA.

4. OnbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD PacTsLKEHUs (Ae@opMaliim) NpyKUHbI OT MPUIIOKEHHON CHUIIBI.

5. OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD CHIIBI TPEHUS CKOJIBKEHUS OT Beca Tejla M XapaKTepa CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBIIEHUS U YBENUYEHUs JaBieHus. JlaBieHue raza. 3aBUCUMOCTDb JaBJICHMS Ta3a oT 0o0béMma, TeMmnepatypsl. [lepenaua
JaBJICHUs TBEPABIMU TEJIAMHU, KHUAKOCTAMHU U razamu. 3akoH Ilackans. [ITHeBMaTHueckue MammHbl. 3aBUCUMOCTh JAaBJICHUS KHJIKOCTH OT IIYyOHMHBI.
I'mapocraruueckuit mapanokc. Coobmaromiyecs cocyasl. [ uapaBindeckie MEXaHU3MBl.

AtMocdepa 3emsn u armocdepHoe AaBineHue. I[lpuunHbl cymiecTBoBaHMsI BO3AYIIHOM oOonouku 3emsn. Onbeit Toppuuernu. W3mepenue
aTMOC(epHOro AaBJICHHS. 3aBUCUMOCTh aTMOC()EPHOT0 J1aBJI€HHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! /i u3MepeHust arMoc(hepHOro 1aBiaeHHUs.

JleiicTBHe JKMIKOCTM W Tra3a Ha MOrpykEHHoe B HUX Teno. Brltankuparomias (apxumenoBa) cuia. 3akoH Apxumena. [lmaBanue Ten.
BoznyxomiaBanue.

JdemoHcTpauuu

1. 3aBMCUMOCTB 1aBJIE€HUS Ta3a OT TEMIIEPATYPBHI.

2. Ilepenava naBieHUs )KUAKOCTHIO U Ta30M.



3. Coolmraromnyecs: CoCyIbl.

4. I'mppaBiavueckuii mpecc.

5. IIposiBieHue necTBust aTMOCHEPHOTO TaBJICHHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIECH CHIIBI OT 00BhEMA NOTPYKEHHON YaCTH TeJa M MJIOTHOCTH KUAKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHUJIbI BECY BBITECHEHHON XKUJKOCTH.

8. YcnoBue miaBaHus Tell: IUIaBaHUE UIIH ITOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOLIEHMSI IIJIOTHOCTEN TeNa U )KUJIKOCTH.

JlaGopaTopHble padoThI U ONBITHI

1. UccnenoBanne 3aBUCIMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH Tea.

2. OnpeneneHye BHITAIKMBAOLIEH CUJIBI, IEHCTBYIOLIEH HA TEJO, IOIPYKEHHOE B JKUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BHITAIKUBAIOIIEH CHIIBI, IEHCTBYIOIICH Ha TEJIO B )KUAKOCTH, OT MAcCHI TeJa.

4. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAIKUBAIOIIEH CHUJIbI, AEHCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT 00bEMA MOrpyXEHHON B KHUJIKOCTb
YacTH TeJIa U OT IUNIOTHOCTH JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U ONIPEAEICHUE €€ IPy30I0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHEprus

Mexannueckas padota. MOIIHOCTb.

[IpocThie MexaHu3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTbh. [IpaBuio paBHOBecus peluara. [IpuMeHeHue mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe npaBuioy» Mmexanuku. KIIJ] nmpocteix Mmexanu3moB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass sHeprus. Kunetnueckas u mnoreHuuanbHas 3Heprus. llpeBparieHne oJHOTO BUJa MEXAHUYECKOM HSHEpruu B JpYyrou. 3aKkoH
COXPAHEHHUS YHEPTUU B MEXAHUKE.

JdemoHcTpanuu

[TpriMeprl MPOCTHIX MEXAHU3MOB

JlabopaTopHbie padoThl U ONBITHI

1. Onpenenenne paboOThl CUIIBI TPEHUS NPH PAaBHOMEPHOM JBHKEHUH T€JIa MO0 TOPU30HTAIBHON MTOBEPXHOCTH.

2. UccnenoBanue ycloBUi paBHOBECHUS pblyara.

3. Usmepenne KII/] HakIOHHO MIIOCKOCTH.

4. 3y4yeHue 3aK0OHa COXPaHEHHS] MEXaHUYECKON YHEPIHH.

8 KJIACC

Pasznen 1. TensioBbIe SIBJIEHUS

Mopnenu TBEPIOTO, KUAKOTO U TA3000pa3HOTO COCTOSHUN BemlecTBa. Kpucrammmueckue u amopdusbie Tena. OObsICHEHNHE CBOMCTB ra30B, KHUAKOCTEH
158 TBép)II)IX TCJI HA OCHOBEC HOHO)I(eHHfI MOJ'IGKy.]'IHpHO-KHHGTH'—IGCKOfI TeOpI/II/I. CMa‘II/IBaHI/Ie nu KaHI/IJ'IJ'IﬂpHI)Ie SABJICHUS. TeHJ'IOBoe pach/IpeHI/Ie nu
c)KaTHe.

Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETIOBOTO JABHMIYKEHHUS YACTHII.



Buytpennsis sHeprus CrocoOGbl H3MEHEHHMS BHYTPEHHEH »SHEpTruUu: TeIJionepeaaya W coBeplleHue paboTel. Buasl Tersionepenayu:
TEIIONPOBOJHOCTh, KOHBEKIMUS, U3TYyUCHHUE.

KonnuectBo TemioTel. YienbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U TEIIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OalaHca.
[InaBneHne W OTBepAEBaHME KPHCTALTMYECKUX BELIECTB. YenbHas Teruiora rasieHus. [lapoobpasoBanue u kongencamnus. Mcnapenne (MC).
Kunenue. Y nenpHas temiora napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHS OT aTMOc(hepHOro AaBieHus. BiaxxHocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIJIOTa CrOPaHMsL.

[Tpunnuner pabotsl TernoBbix aurareneid. KIIJ[ TemoBoro npurarens. TemuioBble aBuratrenu W 3ammura okpyxaromeid cpenbl (MC). 3akoH
COXPAaHEHHUs U IPEBPAICHUs SHEPTUU B TEIIOBBIX npoieccax (MC).

JdeMoHcTpamun

. HaGnronenue OpOyHOBCKOIO JIBUIKEHUS

. Habmonenne muddy3um

. HaGnronenue siBneHuit cMaunBaHus U KallMJUIIPHBIX SIBJICHUN
. HabinroieHue TemnoBoro paciivpeHus Tei

. I3aMeHeHue 1aBineHys ra3a pu N3MEHEeHUH 00bEMa M HarpeBaHUM UM OXJIaXKACHUU
. [IpaBuiia u3mMepeHus TeMieparypsl

. Bugpl Ternnonepenaun

. OxytaxxaeHue mpy CoBEpILIEHUU pabOThI

. HarpeBanue npu coBepiieHnn paboThl BHEIIHUMH CHIIaMHU
10. CpaBHeHHE TEIUIOEMKOCTEN pa3IMUHbIX BEIIECTB

11. Habmronenue KkuneHus

12 .HaOnroaeHue mocTosHCTBA TEMIIEPATyphl IPU IIJIaBICHUN
13. Mozaenu TEIIOBBIX ABUraTesen

O 01N DN b W~

JlaGopaTopHble paGoThI U ONBITHI

—

. OnpITHI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUS

. OnBITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa

. OnpITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B, JKUJIKOCTEN U TBEPABIX TEJ

Omnpenenenue 1aBiaeHNs BO3AyXa B OalsIOHE IIPHIIA

. ONBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JaBJICHUS BO3/yXa OT €ro 00bEMa U HarpeBaHUs WK OXJIaKICHUS

. IIpoBepka runote3sl JIMHEHHOMN 3aBUCUMOCTH JUTMHBI CTOJIOUKA KHUJIKOCTH B TEPMOMETPUUECKOI TpyOKe OT TeMIepaTypbl
. Habnroienne n3aMeHeHust BHyTpeHHEW SHEPTUU Tejla B pe3yNbTaTe TeIuionepe1au U padboThl BHEIIHUX CHIT

. UccnenoBanue siBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOJHON U TOpsTueii BOABI

. Onpeznenenue KOJIMYECTBA TEIUIOTHI, TOJIy4€HHOT'O BOJOH IIPU TEMJI000MEHE ¢ HArPeThIM METAUNINYECKUM LIHIIMHAPOM



10. Onpenenenne yieabHON TEIIOEMKOCTH BEIIECTBA
11. MccnenoBanue npouecca UCapeHust

12. Onpenenenre OTHOCUTEILHOM BIIaXKHOCTH BO3/IyXa
13. Onpenenenue yaeabHON TEIJIOTHI TUTABJICHUS JIb/1a

Pa3znea 2. DiiekTpuyeckrue 1 MAarHMTHbIE SIBJIEHUS

Onexrpuzanus Tena. [[Ba pona snekTpudeckux 3apsnoB. B3aumoneiicTBue 3apsikeHHbIX Tel. 3akoH KyrnoHa (3aBHCHUMOCTBH CHIIBI B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSTHUS MEXKY TEIAMH).

DnekTpuueckoe noje. Hanpspk€HHOCTH 3JeKTpuuecKoro mods. [IpuHImn cynepno3uinu 31eKTPHUecKUX MoJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snektpuueckux 3apsAnoB. DJIeMEHTapHBIN dekTpudeckuil 3apsia. Ctpoenue atoma. [IpoBOAHMKHA M AMAIIEKTPUKU. 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3aps/a.

DNEeKTPUYECKH TOK. YCIOBHUSL CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. VCTOYHMKM TOCTOSHHOTO ToKa. JIeMCTBUSL 3IEKTPUUYECKOTO
TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE). DIEKTPUYECKHI TOK B )KUIKOCTSX U Tra3ax.

Onektpuueckas nenb. Cuiia Toka. Dnekrpudeckoe HampsikeHue. CONnpoTUBICHHE MPOBOJHUKA. Y IETbHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
g ydactka nenu. [locnenoBatensHoe U napaiielbHOe COeIUHEHNE TIPOBOIHUKOB.

Pabora n MomHOCTB 37eKkTpudeckoro Toka. 3akoH Jxoyns— JleHna. DnexTpuyeckue 1enu M MOTPeOUTENH 3JIEKTPUUECKON IHEPTUU B OBITY.
KopoTtkoe 3ambikanue.

[ToctosinHble MarHuThl. B3aumonelcTBHE MOCTOSHHBIX MAarHuToOB. MarHutHoe mosie. MarHuTHoe nojie 3eMJIM M €ro 3HaueHue JUIsl KU3HU Ha
3emne. OnbiT Opcreaa. MarHuTHOE MOJIE 3JIEKTPUUECKOro Toka. [IpuMeHeHHe 3JIeKTpOMarHuTOB B TEXHHKE. [leficTBMe MarHMTHOro moJis Ha
MIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTellb OCTOSIHHOTO TOKa. Vcnonap3oBaHue 37€KTpOABUTaTENeH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnwiTel @apanes. SBnenue snexTpoMarnutHor MHAYKUWU. [IpaBuno Jlenma. Dnexrporenepatop. CrnocoObl MOMYYeHHs dEKTPUIECKON SHEPTHUU.
DNEeKTPOCTaHIIMKM Ha BO30OHOBISIEMBIX HCTOUHHUKAX YHEPTHH.

JdemMoHcTpanuu

1. Dnexrpuzanus Ten

2. JlBa poja dJIEKTPUUECKUX 3apsI0B M B3aMMO/ICHCTBHE 3apSHKEHHBIX T
3. YcTpoiicTBO U ACHUCTBHE NEKTPOCKOMA

4. DnexTpocTaTHuecKas WHIAYKIIHS

5. 3aKoH COXpaHEHMs AIEKTPUUECKUX 3apsiJIOB

6. IIpoBOTHWKH U JUIIEKTPUKU

7. MopaenupoBaHHi€e CHIIOBBIX JTMHUN 3JIEKTPUYECKOTO OIS

8. HCTOYHHMKM MMOCTOSITHHOTO TOKA

9. JleiicTBUS IEKTPUIECKOTO TOKA

10. DnexTpruyecKuii TOK B )KHUAKOCTH



11. I'a30BbIit pa3psg

12. 3mepeHue cuiibl TOKa aMIIepMETPOM

13. VI3amepeHue JIeKTpUYeCcKOro HampsKeHUsT BOJIBTMETPOM

14. PeoctaT 1 Mara3uH CONpPOTHUBIIEHUI

15. B3aumoielcTBiEe MOCTOSIHHBIX MAarHUTOB

16. MoaenupoBanre HEBO3MOKHOCTH pa3/IeJICHUs IIOJI0OCOB MarHura
17. MoaenupoBaHre€ MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MarauTHoe nojie Toka. DJIEKTPOMarHuT

20. JleficTBUE MarHUTHOTO I0JIsI HA IPOBOJAHUK C TOKOM

21 DaekTpoaBUraTesib NOCTOSIHHOIO TOKa

22. VccnenoBanue SIBICHUS SJICKTPOMArHUTHON MHTYKITHH

23. Onswitel Dapanes

24. 3aBUCUMOCTH HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUMW €ro BO3HUKHOBEHMS
25. DnexkTporeHepaTrop MOCTOSHHOTO TOKA

JlabopaTopHbie padoThl U ONBITHI

1. OnpiTel IO HAOTIOICHUIO DJICKTPU3AIUH TEJI UHIYKIIUEH U PU COMPUKOCHOBEHUH

2. VccnenoBaHue AEMCTBUS SJIEKTPUUECKOTO MOJS Ha MPOBOJHUKU U IUAIEKTPUKH

3. COopka u mpoBepKa padOThI JCKTPHUSCKOH IETH MTOCTOSHHOTO TOKa

4. V3mepeHue U perylinupoBaHHUe CHUIIBI TOKA

5. U3mepenue u perynupoBaHue HapsHKEHUS

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOpP, OT COMPOTUBIICHHS PE3UCTOpa U HAMIPSHKEHHsSI Ha PE3UCTOPE

7. ONbITEI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD AJIEKTPUUYECKOTO COTPOTUBIICHUS MPOBOAHUKA OT €ro JUIMHBI, TJIOMIAIH MOMEPEYHOr0 CEUEHUs U
MaTepuaia

8. TIpoBepka mpaBwiia CIOKESHHS HANPSHKSHUH TIPH MTOCIIEA0BATEIFHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuiia JUIsl CUJIBI TOKA MPH MapalieTbHOM COSTUHEHUU PE3UCTOPOB

10. Onpenenenue pabOTHI IEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOp

11. Onpenenenue MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEIIEMOM Ha PE3UCTOPE

12. MccnenoBanvie 3aBUCUMOCTH CHJIBI TOKA, MYIIETO YEPE3 JIAMITOUKY, OT HAPSLDKEHUS HA HEM

13. Onpenenenue KIIJ/I narpeBarens

14. UccnenoBadre MarHUTHOT'O B3aUMOJEHCTBUSA ITOCTOSIHHBEIX MAarHUTOB

15. VI3yueHne MarHuTHOTO TMOJISL TOCTOSIHHBIX MAarHUTOB NPU UX OOBEIMHEHUU U Pa3/ICICHUH

16. UccnenoBanue neicTBUA SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY



17. OnbITHI, AEMOHCTPHPYIOIINE 3aBUCUMOCTD CHJIBI B3aMO/ICHCTBHUS KaTyIIKH C TOKOM M MarHUTa OT CHJIBI TOKA M HAIPaBJICHHS TOKA B KaTyIIKe
18. U3ydenue neiicTBUS MarHUTHOTO TOJIS HA IIPOBOHUK C TOKOM

19. KoHcTpynpoBanue u n3ydeHHe paOOThI 3JIEKTPOABHUIATEIIS

20. Uzmepenune KIIJ] anekTpoaBUraTesibHON YCTAaHOBKHU

21. OnBITHI 10 UCCIIETOBAHUIO SBJICHUS IEKTPOMArHUTHON MHIYKINHU: HCCIIEI0OBAHNE N3MEHEHUI 3HAYEHHSI U HalPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUA

Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUUECKOIO JIBUKEHUS. PaBHOMEpHOE IpsiMOJIMHEITHOE
nBrkeHne. HepaBHoMepHOe npsMonnHeHoe 1BukeHne. CpellHss 1 MTHOBEHHAsi CKOPOCTb Tejla IIPU HEPABHOMEPHOM JIBHYKEHUU.

VYckopenue. PaBHoyckopeHHOE npsiMoInHeHOe 1BmkeHne. CBoOoaHoe nageHue. OnbiTel [amuies.

PaBHOMepHOE 1BHkKeHHE 0 OKpyx)HOCTH. [lepuon 1 yacrora oOpaenus. JInneitHas u yriaosas ckopocTu. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IIepssbiii 3axk0H Herotona. Bropoit 3akon Herotona. Tperunii 3akon HeroToHa. [IpuHIum cyneprno3unuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: cuiia TPEHUS CKOJIbKEHUS, CUJla TPEHUS OKOs, APYTrUue BUABI TPEHUS.

Cwiia TSKECTH Y 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKopeHue cBoOoHoro najaenus. Jpmkenue maanet Bokpyr Comnna (MC). IlepBas kocmudeckas
cKkopocTb. HeBecoMOCTh U IEperpysKHy.

PaBHOBecue MaTepuanbHON Touku. AOCOIIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOIO Tena ¢ 3aKpeIUIEHHOM ochio BpaieHusl. MoMeHT cuibl. LleHTp
TSKECTH.

Nmnynbe Tena. U3mMenenune umnynbca. Mnynbse cuibl. 3aKkoH coxpaHeHus umnynbca. PeaktuBHoe asmxenue (MC).

Mexanudeckast pabota 1 MOIIHOCTb. PaboTa cui TskecTH, ynpyrocty, TpeHus CBsi3b 3HepTruu U padboTsl [loTeHmanbHast sHeprus Teia, NoJHATOro
HaJ MOBEpXHOCThbIO 3emuid. lloTeHnumanbHas sHeprust cxarod npyxkuHbl. Kunernueckas sHeprus. Teopema o KMHETHYECKOM HHEpruu. 3aKoH
COXPAHEHHUS MEXaHUUYECKON SHEPTHH.

JdemoHcTpauuu

1. HabmioneHne MeXaHMYECKOTO ABMKEHHS TeJla OTHOCUTENIBHO Pa3HbIX TEJl OTCUETA

2. CpaBHeHHE TTyTeH U TPAeKTOPHUI IBUKESHHUS OJJHOTO M TOTO XKe TeJIa OTHOCUTEIFHO PAa3HBIX TeNl OTCUETa

3. M3mepeHne CKOpPOCTH M YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUKECHUS

4. UccnenoBanue MPU3HAKOB PAaBHOYCKOPEHHOIO IBUIKEHUSI

5. HabGumroneHue ABMKEHHS Tea O OKPY>KHOCTH

6. HaGmoneHrne MexaHMYECKHMX SIBJICHUH, MPOUCXOIANIMX B cHucreMe orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHHUH
OTHOCHUTEJIbHO KaOMHETa (PU3UKU

7. 3aBUCHMOCTb YCKOPEHHUS Tela OT MacChl Teja U JeHCTBYIOLIEH Ha HETO CUJIbI

8. HalumonieHue paBeHCcTBa CUJT TP B3aUMOICHCTBUHU Tell

9. M3meHeHue Beca Tea PU YCKOPEHHOM JBHXKEHUHU

10.Ilepenava umnynabsca npy B3aMMOJEHCTBUM TEN



11.ITpeoOpa3zoBanus SHEPTUU TIPH B3aUMOJICHCTBUU TSI
12.CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUN
13.CoxpaHeHue UMIyJibca Mpu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBUM
14.HabmroieHre peakTUBHOTO JIBHKEHUS
15.CoxpaHeHre MEXaHMYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUN
16. CoxpaHeHne MEXaHUUYECKOM SHEPTUU IIPU JBUKEHUM Teja M0 JEHCTBUEM NIPY>KUHBI
JlaGopaTopHble padoThI U ONBITHI
. KoncTtpynpoBanue TpakTa /Uit pa3roHa U JIbHEHIIIEro paBHOMEPHOTO IBHKCHHUS [IAPHKA HITH TEICKKH
. Onpenenenue cpeHeil CKOPOCTH CKOJBbKEHUSI OpycKa WU IBM)KSHHUS IapUKa M0 HAKIIOHHOW TIOCKOCTH
. Onpenenenue yCKOpeHUs Teja pU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM IJIOCKOCTH
. MccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MIPH PAaBHOYCKOPEHHOM JIBHXKEHUHU 0€3 HaualbHON CKOPOCTH
[IpoBepka TUMOTE3BI: €CIM MPHU PABHOYCKOPEHHOM JBM)KEHUH 0€3 HavyaJbHOH CKOPOCTH ITIYTH OTHOCSTCS KakK DA HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKHA BPEMEHH OJMHAKOBBI
6. MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIJIBI HOPMAJIBHOTO JTaBJICHUS
7. Omnpenenenue K03QPUIIMEHTA TPEHUS CKOIbKEHUS
8. Ompenenenue KECTKOCTH MPYKUHBI
9. Omnpenenenue pabOTHI CUITBI TPEHUSI IPH PABHOMEPHOM JIBUYKEHUU TeJla TI0 TOPU30HTAIBHOM MOBEPXHOCTH
10.0Omnpenenenne paboOThl CHIIBI YIIPYTOCTH MPU TOABEME T'py3a C UCMOIb30BAHMEM HETOIBKHOTO U MOJABUKHOTO OJIOKOB
11.M3y4yeHne 3aKk0OHa COXpaHEHHsI SHEPTHU

g wWN e

Pa3gen 2. Mexannueckune KoJe€0aHUA U BOJTHBI

KonebarenbHoe npukenue. OCHOBHBIE XapaKTEPUCTUKHU KoJeOaHMN: MEpUOJ, YacToTa, aMILIUTyaa. MaTeMaTHueCKUil U NPYKUHHBI MasTHUKH.
[IpeBpaiienre >HEpruu MpHu KojedaTeJbHOM ABM)KEHHH. 3aTyxaromue kojeOaHus. BeiHyxneHHble konebaHus. Pezonanc. MexaHndeckue BOJHBI.
CpoiicTBa MexaHuyeckux BoOJH. IIpo monbHBIE M TonepeuHble BOJHBL. JlJIMHA BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MexaHW4ecKue BOJIHBI B
TBEPAOM Tene, ceiicmuueckue BosHbl (MC).

3Byk. ['pomMKkoCTb 3ByKa 1 BbicoTa ToOHA. OTpaxkeHue 3Byka. IH(ppa3ByK U yIbTpa3BYK.

JdemoncTpanuu

1. Habmoienue xonebaHuii Tel Moja JeHCTBUEM CUJIBI TSKECTU U CHIIBI YIIPYTOCTH

2. HaGmroenue kose0aHuii rpy3a Ha HUTH U Ha TIPY>KUHE

3. HaGnronenue BEIHYKICHHBIX KOJIEOaHUN 1 pe30HaHCa

4. PacripocTpaHeHHE IPOJOIBHBIX U MIONEPEYHBIX BOJIH (HA MOJIEIH)

5. HaGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI

6. AKyCTHUECKHI pE30HaHC

JlaGopaTopHble padoThI U ONBITHI



1. Ompenenenue 4acTOTHI U IEproIa KoJieOaH!i MaTeMaTHUECKOTO MasiTHUKA

2. OmnpeneneHye 4acTOThI U IEpUOAA KOJIeOaHN PYy>KMHHOI'O MasiTHUKA

3. MccnenoBanue 3aBUCMMOCTH TIEPHO/IA KOJIEOAHUH MTOIBEIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH

4. UccnenoBaHue 3aBUCUMOCTH NEPHOAA KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a

5. IIpoBepka HE3aBUCHMOCTH NIepro/ia KoeOaHuii Irpy3a, MOBEIIEHHOTO K HUTH, OT MacChl Ipy3a

6. OTBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD MEPU0/Ia KOoJIeOaHUIl MPY>KMHHOTO MasiTHUKA OT MAcChl Ipy3a M KECTKOCTH MPY KUHBI
7. I3MepeHne yCKOPEeHHUs: CBOOOTHOTO TaJICHUS

Paznen 3. 3HCKTPOM3FHI/ITHOC MoJi€ ! 3JICKTPOMAIHUTHBIC BOJIHBI

DIIEKTPOMarHuTHOE ToJie. DJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JEKTpOMarHUTHBIX BoJIH [llkana simekTpoMarHUTHBIX BOJIH. Mcmonb3oBanue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

JlemoHCcTpanumn

1. CBolicTBa 3J€KTPOMAarHUTHBIX BOJIH

2. BorHOBBIE CBOMCTBA CBETA

JlabopaTopHbie padoThl U ONBITHI

1. 3y4eHue CBOMCTB JE€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa

Pa3gen 4. CBeToBbIe ABJICHUA

JlyueBas mognenb cBera. Mcrounuku cBera. [IpsimonuneiiHoe pacnpoctpaHeHue cBera. 3atmenust ComnnHna u Jlynsl. Otpaxenue certa. Ilimockoe
3epKajo. 3aKOH OTPaXEHMsI CBETA.
[Ipenomnenune cBeta. 3akoH mpenoMieHHs cBera. [loHOe BHyTpeHHee OTpakeHHe cBeTa. VIcronb3oBaHHE MOJHOIO BHYTPEHHErO OTPaKeHHUsS B
OINTUYECKUX CBETOBOJAX.
JInnza. Xon nydeii B inH3e. Ontruyeckas cuctema goroanmnaparta, Mukpockorna u teneckomna (MC). I'na3 kak ontudeckas cucrema. bauzopykocts u
JAJIbHO30PKOCTb.
Paznoxenune 6enoro csera B criekTp. OnbIThl HploToHa. CliojkeHHe crieKTpalibHbIX 1IBETOB. /lucnepcus ceera.
JdemoncTpanuu
[IpssMonrHENHOE pacIIpOCTPaHEHNE CBETA.
OtpaxeHue cBera.
[Tonyuyenne n300pakxeHUil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
IIpenomiienue cBera.
OnTHYeCKHI CBETOBO/I.
Xon nydeit B cobuparoiei JInH3e.
XoJ ny4del B pacCenBarollen JIUH3E.

Nookrwdh e



8. IlomyueHue U300paxeHUI C MOMOILBIO JIMH3.

9. Ilpunuun aeicTBus poToanmapara, MUKpPOCKOIIA U TEJIECKOTIA.

10.Mozenb riaza.

11.Paznoxxenue 6enoro cBeTa B CHEKTP.

12.ITonyuenue Genoro cBeTa MpH CI0KEHUU CBETA PAa3HBIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH yIJ1a OTPa)KEHHsI CBETOBOTI'O Jlyya OT yIJjla MajJeHuUs.

2. N3ydyeHue xapakTepuCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

3. UccnenoBaHue 3aBUCUMOCTH yTJIa IPEJIOMIIEHUS] CBETOBOI'O JIy4a OT yIJia MaJIeHHs Ha TPaHULE «BO3TYX—CTEKIO».
4. Tony4eHne n300paKeHUI ¢ TOMOIIHIO COOMPAOIIEH JIMH3BI

5. Onpenenenue pOKYCHOTO pacCTOSIHUS U ONITHUECKON CHIIbI COOMparOLei JIMH3BI.

6. OnBITHI 110 Pa3yIoKEHUIO OEJIOTr0 CBETA B CIIEKTP.

7. OnbITHI 10 BOCHPUATHUIO 1IBETA MPEAMETOB IIPU UX HAOJIIOAECHUU Yepe3 BETOBbIE (DUIBTPHI.

Pasznen 5. KsanroBbie IBJIeHUA

Onwitel Pezepdopna u mmanerapHass monens aroma. Moxens atoma bopa. Wcnyckanuwe u morunonieHue cBera atomoM. KBaHThl. JInHeluaTsie
CIIEKTPBI.

PaguoaktuBHOCTh. Anbda, 6eta u rammansinydenus. CTpoeHrne aToMHOTO siipa. HykioHHast Moens aTOMHOTO siipa. M30Tonbl.

PanuoaxtusHble npeBpamienus. [lepro noiaypacnana aTOMHBIX SI€Ep.

Snepuble peakiuu. 3aKOHBI COXpaHEHHUS 3apsIOBOTO M MAacCOBOTO YMCEN. DHEpPrus CBs3M aTOMHBIX sjep. CBsi3b Macchl W dHepruu. Peakium
cuHTe3a U Jienenus suep. Mcrounuku sneprun Comnnua u 38€31 (MC).

SAnepnas sHepretuka. JleficTBUs paAOaKTUBHBIX W3JTydYeHUH Ha kuBble opraHnuzMsl (MC).

JdemoncTpauuu

1. CnexTphl U3Ty4EHUS U TIOTJIOMICHHUS.

2. CeKTpbl pa3IuyHbIX I'a30B.

3. CriekTp BOOpoO/a.

4. HabmoneHnue TpekoB B kamepe Buibcona.

5. Pabora cuéruyrka HOHU3UPYIOMUX U3ITYyYCHUH.

6. Peructpanus usiny4eHus NPUPOJAHBIX MUHEPATIOB U IPOIYKTOB.

JlaGopaTopHblie padoThI U ONBITHI

1. HaGmroieHue CIUTOIIHBIX M IMHEHYAThIX CIIEKTPOB U3ITYUYEHHUS.

2. UccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUH YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusm).

3. I3mepeHue paguoakTUBHOTO (hOHA.



I[MoBTOPUTENBHO-00001IAO M MOAYJIb

[ToBTOpUTENTHEHO-0000IIAIOIINI MOIYJF TIPEJHA3HAUCH JUISI CHCTEMATHU3allMu M OOOOIIEHHs MPEIMETHOTO COJICPIKAHUS U OIbITA JCATEIBHOCTH,
MPUOOPETEHHOTO MPU HM3YyYEHUH BCErO Kypca (U3HMKH, a Takxke i1 MOAroToBKM K OCHOBHOMY TOCYJAapCTBEHHOMY SK3aMeHy MO (Qu3uKe IS
00y4Jaronuxcs, BEIOPaBIIUX 3TOT YU4ECOHBIN MPEIMET.

[Ipu u3ydeHun AAHHOTO MOMYJIS PEATH3YIOTCS M CHCTEMATHU3UPYIOTCS BUABI JCSITEILHOCTH, HA OCHOBE KOTOPBIX 00ECIEUYMBACTCS JOCTHIKECHUE
MPEIMETHBIX M METAlPEIMETHBIX IUIAHUPYEMBIX PE3yJIbTaToOB OOyueHHs, (POPMHPYETCS €CTECTBEHHO-HAy4YHas I'PaMOTHOCTh: OCBOCHHE HAYYHBIX
METOJIOB WCCIICJIOBAHHMSI SIBJICHUN MPHUPOABI U TEXHUKH, OBIAJICHUE YMCHHSIMH OOBICHITH (PU3UYCCKHUE SIBICHUS, MPUMEHSS TOJyYeHHBbIC 3HAHHUS,
pelaTh 3a/1a4d, B TOM YHCJIE KAUECTBEHHBIC U SKCIIEPHUMEHTAIIbHBIC.

[IpuHIMNHATBEHO NEATEIBHOCTHBIA XapaKTep JAHHOTO pas3felia pealu3yeTcs 3a CYET TOTO, YTO YYallUecs BBIMONHSIOT 33JaHHS, B KOTOPBIX UM
npe/yIaraeTcs:

Ha OCHOBC ITIOJIYUYCHHBIX 3HAHUU paciio3HaBaTb U HAYYHO 00BACHITE (1)H3H“I€CKI/IG SIBJICHHS B OKPY)KEIIOH_Ieﬁ pupoac n HOBCCHHGBHOﬁ KHN3HU,
HCIIOJIB30BAaTh HAYYHBIC METOAbI HCCIICIOBaHUA (I)I/ISI/I‘IGCKI/IX ﬂBHeHHfI, B TOM YHUCJIC AJI ITPOBCPKU THITIOTE3 U ITOJTYUCHUSA TCOPCTUICCKUX BBIBOAOB;
O0BACHATH HAayY4YHBIC OCHOBBI Han0oJIee BaXKHBIX JOCTIDKCHUI COBPECMCHHBIX TCXHOJIOI‘PIFI, Harmpumep, MNpakTUICCKOro UCIOJIb30BaHUA PA3JINIHbIX
HCTOYHHUKOB OHCPIruM Ha OCHOBC 3aKOHA IIPCBPAIICHHA N COXPAHCHHUA BCCX M3BCCTHBIX BUJ0OB SHCPIHUM.

Kaxcz[aﬂ U3 TEM HOAHHOTO pa3Jicila BKIHOYACT 3KCICPUMCHTAIIBHOC HCCIICJOBAHUC O606H.[EHOH.[CFO XapakTepa. Pazgen 3aBCpHIACTCA HPOBCIACHUCM
JHArHOCTUYECKOM M OLIEHOYHOM pa6OTBI 3a KypcC OCHOBHOH IIIKOJIBI.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

I/I3y‘{CHI/Ie yqe6H0ro npeamMeTa «Pusuka» Ha YPOBHE OCHOBHOTO 06]1_[61"0 O6pa3OBaHI/I$I JOJIDKHO obecneynBaTh JOCTUIKCHUC CIICAYIOIIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPECAMCTHBIX O6p330BaTeJ'II>HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

Hampuomuuecxoe eocnumanue:

MPOsIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3MUECKOI HAYKU;
LEHHOCTHOE OTHOLIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX (PU3UKOB.

Fpa;»cdaucxoe u 0yxoeuo-upa3cmeeuuoe eocnumanue.;

TOTOBHOCTh K aKTHBHOMY Y4acTHIO B 00OCYXJICHUN OOIIECTBEHHO-3HAYNMBIX U 3THUECKHX MTPOOJIEM, CBA3aHHBIX C TPAKTUIECKIM NPUMEHEHHEM
JOCTIKEHUH (pr3ukw;



OCO3HAaHHE BaXHOCTU MOPAJIBHO-3TUYECKUX NIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.

Acmemuueckoe 6ocnumanue:

BOCIIPHSITHE 3CTETHUECKUX KaueCTB (PU3NUECKOI HAyKH: €€ TapMOHUYHOTO MOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayuno2o no3nanus:

OCO3HAaHHE EHHOCTU (PU3NYECKON HayKu KaK MOIIIHOI'O MHCTPYMEHTA [103HAHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIEH cOCTaBIAOIEN
KYJIbTYPBI;

pa3BUTHE HAYYHOM JH0003HATEILHOCTH, HHTEPECA K UCCIIE0BATENILCKOM EATEIbHOCTH.

Dopmuposanue Kyaibmypolt 300p06ba U IMOUUOHATNLHO20 D1AZONONYUUA:

0CO3HaHME LIEHHOCTH 0€30I1aCHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHUPE, BA)KHOCTH MpaBUJl 6€30I1aCHOTO MTOBEICHUS Ha
TpPaHCIIOPTE, Ha IOPOTax, C AEKTPUUECKUM U TEIUIOBBIM 000pPYI0BAaHUEM B IOMAILIHUX YCIOBUSX;

c(OpMHPOBAHHOCTb HaBbIKa pe(hIeKCHH, IPU3HAHKE CBOETO IIPaBa Ha OMIMOKY M TaKOI'o K€ MpaBa y JAPYyroro 4eaoBeKa.

Tpyooeoe eocnumanue:

AaKTHBHOE Y4YacTHe B PELIEHUU MPAKTUYECKUX 3a/1a4 (B paMKax CEMbHU, IIKOJIbl, TOPOJa, Kpasi) TEXHOJIOTUYECKON U COLIMAIbHOW HAaIPaBJIEHHOCTH,
TpeOYIOLINX B TOM UUCIIe U (PU3NUECKUX 3HAHUI;

MHTEpEC K NMPAKTUUECKOMY H3YYEHHIO Mpodeccuil, CBS3aHHBIX C PU3UKOM.

JKonozuueckoe éocnumanue:

OpHUEHTAIMs Ha MPUMEHEeHNEe (PU3NUECKUX 3HAHUM IS pelIeHus 3a/1a4 B 00JIaCTH OKpY’Karollel cpeibl, TUIaHWPOBAHUS TOCTYIIKOB M OLEHKU UX
BO3MOYKHBIX ITOCJIEICTBUH TSI OKPYKAOIIEH Cpebl;

OCO3HaHME TJIO00ATBPHOIO XapaKTepa 3KOJOTHMUYECKUX MpoOIeM U IMyTel UX pelieHus.

Aoanmayusa o0yuarue2ocsa K UsMeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPeObl:

HOTpe6HOCTB BO BSaHMOIICfICTBHH HpI/I BBITIOJIHCHU A I/ICCJIGI[OBaHI/Iﬁ nu HpOGKTOB (1)I/I3I/I‘-IGCKOI\/'I HaHpaBHCHHOCTI/I, OTKpBITOCTL OHLITy W 3HAHUAM
JIPYTHX;



e IIOBBIIIECHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€PE3 NMPAKTUYECKYIO JEATCIBHOCTD;

e TOTPeOHOCTH B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YKCIIE (POPMYTUPOBATH UJCH, TOHATHS, TUIOTE3bl O (PU3NYECKUX OOBEKTAX M SBICHMIX;
e 0CO3HaHME JePUUUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;

e IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

e CTpEMJIEHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSA3H IIPUPO/IbI, OOIECTBA U IKOHOMMKH, B TOM YHUCIIE C UCIOIb30BAHUEM (PU3UUECKUX 3HAHUM;
e OLIEHKA CBOMX JACHCTBUI C yUETOM BIMSHHUS Ha OKPYXKAIOLIYIO CPEAY, BO3ZMOXKHBIX IVI00AJBHBIX MOCIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

YHuBepcaibHble MO3HABATEIbHbIE 1eCTBUA
ba3zoevie nocuueckue oeiicmeun:

e  BBIBIATH U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUN);

e YCTaHaBJIMBATh CYILECTBEHHBIH MMPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS /1151 0000IIEHNS U CPAaBHEHHUS;

e  BBIIBIIATH 32aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCCMaTPUBAEMBIX (PAKTaxX, JTAHHBIX M HAOIIOACHUSAX, OTHOCAIINXCS K (PU3UIECKUM SIBIICHUSM;

e  BBUIBJIATh IPUYUHHO-CIICJICTBEHHBIE CBSI3U MPU U3YYEHUHU (PU3UUECKUX SIBICHUH U MPOLIECCOB; JAeIaTh BHIBO/bI C UCIIOIb30BaHUEM JIEYKTUBHBIX U
MHAYKTUBHBIX YMO3aK/IIOUE€HUM, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBS3SAX (PU3NUECKUX BEIUUNH;

e  CaMOCTOSTENILHO BBIOMPATh CHOCO0 perieHus yueOHoi Gpu3ndeckoil 3a1aun (cpaBHEHHE HECKOIBKIX BapUaHTOB PEIIeHUs, BIOOp Hanboee
HNOJXOJSIIET0 ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3zoevie uccneoosamenvckue oeicmeus:

e  HCIIOJIB30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT O3HAHMUS;

e TPOBOJUTH IO CAMOCTOSITENILHO COCTaBIEHHOMY IUIaHY OIBIT, HECIOXKHBIM (PU3NUECKUI SIKCIIEPUMEHT, HEOOIIbILIOE HCCIIeI0BaHUE PU3NIECKOTO
SIBIICHUS;

e OLEHUBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh HH(POPMAIUIO, TIOTYUEHHYIO B X0J1€ UCCIIEIOBAHUSI WJIH SKCIIEPUMEHTA,

e  CaMOCTOATENILHO (hOPMYyITUpPOBATH 000OIIEHNS U BHIBOJIBI IO Pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OIIbITA, UCCIIEI0BAHUS;

e TPOTHO3UPOBATH BO3MOXKHOE JlajibHEIIee pa3BUTHE (PU3NUECKUX MPOLECCOB, a TAKKE BBIABUTAThH MPEIOJIOKEHNUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayueri:
e TPUMEHSATH PA3IUYHBIE METO/IbI, HHCTPYMEHTHI U 3aIPOCHI NIPH MOKCKE U 0TOOpE MHPOPMALIMU HITH JAaHHBIX C YIETOM IPEIOKEHHON yueOHO

bu3nvecKoit 3a1a4un;
e  AHAJIM3HPOBATh, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH UH()OPMAITUIO PA3IMYHBIX BUJOB U ()OPM IMPEICTABICHHUS;



CaMOCTOSATENIFHO BBIOMPATh ONTUMAIILHYIO (hopMy npeacTaBIeHUS HHGOPMALNU U WLUTIOCTPUPOBATH PelIaeMble 3a/1a41 HECIIOKHBIMH CXEMaMH,
JIrarpaMMamMu, HHOU TpaguKon M UX KOMOMHALUSMH.

YHuBepcaibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS
Obwenue:

B X0JIe 00CYX/IeHUs yueOHOro MaTepuana, pe3ysibTaToB JIa0OpaTOPHBIX PadOT U MPOEKTOB 33aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMbI U
BBICKA3bIBATh MJICH, HAIICJICHHBIC Ha PEIICHHE 33J]a4d U MOJIJIepKaHue 01aroKenareIbHOCTH OOIICHMS;

COTIOCTABJISITh CBOU CYXJACHHUS C CYKACHUSIMH JIPYTHX YYaCTHUKOB AMANIOra, OOHAPYKUBATh Pa3IMyuMe U CXOJICTBO MO3UIIN;

BBIPAKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

myOJIMYHO MPEACTABIATH PE3YJIbTaThl BBIMOJIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIEI0BAHUS, TIPOEKTA).

Coemecmuasn deamenvHoCmy (COmMpyoHUYECmMaEo0):

IIOHUMAThb U MCII0JIb30BaTh IIPEUMYIIECTBA KOMAHHON M UHAMBHUAYAJIbHON pabOThI IPU PEIIEHUU KOHKPETHOM (hr3nyeckoil mpoOieMsl;
HNPUHUMATD [EJIU COBMECTHOM €SATETbHOCTH, OPraHU30BbIBATh NEHCTBHSI MO €€ TOCTHKEHUIO: PACHPEeNsiTh PO, 00CYKAaTh MPOLECCHl U
pe3yNbTaThl COBMECTHON pabOThI; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

BBITOJIHATH CBOIO YaCTh pabOThI, JOCTUTasi KAUECTBEHHOI'O pe3yJibTaTa o CBOEMY HAIIPABICHHUIO U KOOPIAUHUPYS CBOU JICHCTBUS C IpYTUMHU
YIeHaMU KOMaH/Ibl;

OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIMIA MPOAYKT 110 KPUTEPUSAM, CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

YHuBepcanbHbIe peryJaTHBHbBIE 1eHCTBUSA
Camoopzanusayusn:

BBISBIISATH MPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYalUsAX, TPEOYIOLUINX AJIS pelieHus] PU3NUeCcKuX 3HaHU;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MMOAX0/AaX MPUHATHUS pelIeHUH (MHAUBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHITHE PELIEHUI TPYIOi);
CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pPEIICHUsT PU3NUECKOM 3a1auu WU MJIaHa UCCIIEIOBAHUS ¢ yUYETOM UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, ApryMEHTUPOBATH MPEUIAraeMbl€ BApUAHThI pELICHU;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (peghrexcus):

JlaBaTh aJIeKBaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IjiaH €€ U3MEHEHHUS,
OOBSICHATH MPUYHMHBI JOCTHKEHUS (HETOCTHKEHHUS) PE3yIbTaTOB IEATEIILHOCTH, 1aBaTh OILICHKY IPHOOPETEHHOMY OIIBITY;



e BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD (B TOM UHUCIIE B XOJI BHIIIOJHEHUsI (PU3UYECKOTO HCCIEI0OBAHNS WIN IPOEKTA) HA OCHOBE HOBBIX
00CTOSITENILCTB, U3MEHUBLINXCS CUTYallul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;
e OLICHMBATb COOTBETCTBUE PE3yJIbTaTa LUEIU U YCIOBUAM.

Imoyuonanvrvlii uHmMeNIEKM:

e CTaBUTb ceOs HA MECTO JPYroro YejIoBeKa B XOJI€ CIOpa WK AUC KYyCCUU Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTrOro.
Ilpunamue ceba u opyaux:

e TPHU3HABATH CBOE MPABO HA OMIMOKY MPH PEeIICHUH (PU3NIECKUX 3a/1a4 WIH B YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ MPABO IPYToTo.

INPEAMETHBIE PE3YJIbTATbHI

7 KJIACC

[TpeamerHble pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTh y O0YUAIOIIHUXCSl YMEHUH:

e  HCHOJb30BATH MOHATHS: (PU3NUYECKHE U XUMUUECKHUE SIBJICHHS; HAOII0JeHNE, SKCIIEPUMEHT, MOJIeJIb, TUIIOTE3a; €ANHUIIBI (PU3MUECKUX BEIUYHH;
aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSA BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3HOE); MEXAaHUYECKOE JBMKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
HpSMOJIMHEHHOE), TpaeKTOPHUs, paBHOICHCTBYIOIIAsA I, leopmanusd (yrnpyras, miacTudeckas), HeBeCOMOCTb, COOOIIAIONINECS COCY/IbI;

e pasnuyath sABIeHUS (U y3us; TEIIOBOE IBUKEHUE YAaCTHI] BEIIECTBA; pABHOMEPHOE ABUKEHNE; HEPAaBHOMEPHOE ABM)KEHUE; HHEPIIUS;
B3aMMOJICMCTBHE TEN; PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHONW OCBIO BpAILLEHUS; IEpeada JaBJICHNs TBEPABIMU TeJIaMH, )KUIAKOCTSIMH U
razamu; arMocepHoe JaBlieHHE; IJIaBaHUE TeJl; MPEBpAIICHNUs MEXaHWYECKOM SHEpruu) MO OMMCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3UUECKOE SBJICHUE;

e pacrmo3HaBaTh MPOSIBICHUE H3YyYEHHBIX (U3NYECKUX SIBJICHHUI B OKPYXKAIOLIEM MHUpPE, B TOM YKCie PU3NYECKHUE SIBICHUS B IPUPOJE: IPUMEPDI
JIBIDKEHUS C PA3JINYHBIMU CKOPOCTSMU B JKUBOM U HEXKUBOW NPUPOJE; ACHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO
JTaBJICHUSI Ha )KMBOW OpraHU3M; IUIaBaHHUE PbIO; pbIUar B TeJe YelI0BeKa; IPU 3TOM MEePEeBOAUTDH MTPAKTUUECKYIO 33/1a4y B yueOHYIO, BBIIETATh
CYIIECTBEHHBIE CBOMCTBA/MIPU3HAKU (PU3HUECKUX SBICHUMH;

e ONUCHIBATH U3YYECHHbIE CBOWCTBA TeJ U (PU3UUYECKUE SBICHMS, UCIIONIB3Ys (PU3HUECKHEe BEIHMUNHBI (Macca, 00bEM, IIIOTHOCTh BELIECTBA, BpeMS,
yTh, CKOPOCTb, CPEAHSS CKOPOCTb, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC Tella, CUIIa TPEeHUs, JaBlieHue (TBEPAOTo Tema, KHUJIKOCTH, raza),
BBITAJIKUBAIOIIAsA CUJIa, MEXaHHYeckas paboTa, MOIIHOCTb, IJIEY0 CHJIbI, MOMEHT CUJIbI, KO3(PHUIIMEHT MOJIE3HOTO AEUCTBUS MEXaHU3MOB,
KWHETHYECKasi U NOTEHIMAIbHAast YHEPIHs); PU ONMCAHUY NMPABUIIBHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIOIb3YEMBIX BETMUMH, X 0003HAYECHUS U
€IMHULBI PU3NYECKUX BEITMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UUYECKYIO BEJIMYMHY C APYTUMH BEIMUYMHAMHU, CTPOUTH Ipaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEIUYHH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKHUE SBJICHHUS U MPOIIECCHI, HCIIOJIB3YS MPABHIIA CIOKEHHS CHIT (BIOJIb OJTHOW TPsIMOIi), 3aKoH ['yka, 3aKoH
[Mackains, 3akoH Apxumena, MPaBUI0 PaBHOBECHs phrdyara (0JI0Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHHMUECKOW YHEPTUH; TIPU
9TOM JIaBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA M 3alUCHIBATH €r0 MATEMAaTUIECKOE BBIPAKEHHE;

OOBSICHATH (PU3NYECKUE SIBIICHUS, NPOIECCHl M CBOMCTBA TEN, B TOM YMCIIEC M B KOHTEKCTE CUTYalluii MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITH IIPUYMHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHX IIaroB ¢ ONOPOi Ha 1—2 M3y4YEeHHBIX CBOMCTBA (DU3MUYECKUX
SIBIICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacy€THbIC 337auu B 1—2 NeCcTBUS, HCIIONB3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3NUCCKUE BETMIUHBI: HA OCHOBE aHAJIM3a YCIIOBHSI
3aJ]auu 3aIMCHIBAaTh KPATKOE YCIOBHUE, MOJICTABIATH (PU3NIECKUE BEIMIUHBI B (DOPMYIIBI ¥ IPOBOANUTH PACUEThI, HAXOIUTH CIIPABOYHBIC TaHHBIE,
HEOOXOIMMBIE JIJISl PEIICHUS 3a/1a4, OLICHUBATh PEATUCTUYHOCTD MOJYYCHHON (PH3UUECKON BEIIMYHHEI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO PEHIUTH TPU MOMOIIH (PU3NYECKUX METOJIOB; B OIIMCAHUH UCCIICIOBAHUS BBIICIATH IPOBEPSIEMOE
NPENoNIoKeHne (THIIOTE3Y), Pa3JIndyaTh U MHTEPIPETUPOBATH MTOJYYSHHBIH Pe3yJIbTaT, HAXOJUTh OMIUOKH B XOJI€ OIIBITA, IEaTh BBIBOJBI 110 €T0
pe3yabTaram;

TIPOBOJIUThH OTIBITHI 10 HAOIOICHHUIO (PU3MUECKUX SBICHUHN WM (PU3HUYECKUX CBOWCTB TeJ: POPMYIUPOBATH MIPOBEPSIEMBIC MTPEIIOIOKEHHUS,
coOMpaTh YCTaHOBKY M3 PEJIOKEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOJIBL;

BBINOJIHATH MPSIMbIE H3MEPEHHSI PACCTOSIHUS, BPEMEHH, MacChI Tella, 00bEMa, CHIIBI U TEMITEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX M ITU(PPOBBIX
prOOPOB; 3aMTUCHIBATh IMOKa3aHUS MPHOOPOB ¢ YIETOM 3aIlaHHON aOCOIIOTHOM IMOTPEITHOCTH H3MEPEHU;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OAHOHN (pU3HUECKON BEIMUYUHBI OT IPYTrOil ¢ UCIOIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MyTH
PaBHOMEPHO IBMKYILErOCs Tela OT BPEMEHH JIBIKSHHS TEJIa; CHIIbI TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKM TTOBEPXHOCTEH Tel 1
HE3aBUCHMOCTH CHJIbI TPEHUS OT IUIOLIAAU COIPUKOCHOBEHUS TE€N; CUJIbI YIPYTOCTH OT YAJIMHEHHs PYKUHBI; BHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOTPYKEHHOW YaCTH TeJa M OT IMJIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH OT IJIOTHOCTH TEJa, OT TIyOUHBI, HAa KOTOPYIO MOTPY’KEHO TEJIO; YCIOBHMA
IUTaBaHUs TeJ, YCIOBUM paBHOBECHUS pbluara 1 OJ0KOB); yUaCTBOBATh B INITAHUPOBAHUU YU€OHOIO MCCIIEJOBAHNUS, COOMPATh YCTAHOBKY U BBIIIOJIHSATD
U3MEpPEHUsI, CIeys PEI0KEHHOMY IIJIaHy, (PUKCHPOBATh PE3yIbTAThI MOJyYCHHOH 3aBUCUMOCTH (PM3WYECKHUX BEJIMYHH B BHJIE TPEITIOKESHHBIX
TabIuI U TpadUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0OBAHHUS;

NIPOBOJIUTHh KOCBEHHBIE N3MEPEHHUST (PU3NIECKUX BETHMUNH (TUIOTHOCTH BEIIECTBA )KUKOCTH M TBEPJIOTO TEJIA; CHJIa TPEHUS CKOJILKCHHUS; JaBIICHHE
BO3/1yXa; BBITAJIKMBAIOIIAS CHUJIA, JEHCTBYIOIAs HAa MOTPYKEHHOE B )KUAKOCTH TEJ0; KO3(PPUIMEHT MOJIE3HOTO JeHCTBUS MPOCTHIX MEXaHU3MOB),
CIIeys TIPETIOKEHHON HHCTPYKIIMH: TTPH BBITIOJIHEHUH U3MEPEHUH COOMPATh AKCIIEPUMEHTATIHHYIO YCTAHOBKY M BEIUUCIIATH 3HAUEHUE HCKOMOM
BEJIMYMHBI;

coOJr01aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH Mpu padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;

yKa3bIBaTh MPUHIMIIBI IEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOIIAIOIIMECS COCY/IbI, OapOMETp, pbluar,
TIOJIBMKHBIIA Y HETIOIBHKHBIH OJIOK, HAKIIOHHAS TUTIOCKOCTH;

XapaKTepu30BaTh MPUHLUIBI IEHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C ONOPON Ha UX OMMCAHUS (B TOM YHMCIIE: MOIIUITHUKHY,
YCTPOHCTBO BOJIONIPOBO/IA, THAPABIMYECKHI MTPECC, MAaHOMETP, BBICOTOMED, IIOPITHEBOM HACOC, apEOMETP), HCTIONIB3YS 3HAHUS O CBOMCTBAX
¢u3nuecKux sSBICHUIH U HEOOX0qMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;



HPUBOJUTE IPUMEPHI / HAXOAUTH HH(POPMAIUIO O IPUMEpax MPAKTUIECKOTO HCIIOIb30BaHHU (U3MUECKUX 3HAHUH B TIOBCETHEBHOW )KU3HU IS
oOecrieyeHns OE30MACHOCTH MK 0OpaIeHUH ¢ TPHOOPaMHU M TEXHUYECKUMH YCTPOUCTBAMH, COXPaHEHHS 3I0POBbS U COOIOIEHUS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYILECTBIISATH OTOOP UCTOYHUKOB MH(POpMAIUK B ceTH VIHTEpHET B COOTBETCTBUH C 33aHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHWU{ U MyTEM CPaBHEHUSI PA3JIUYHBIX MCTOYHUKOB BBIIEIATH HH(POPMALHIO, KOTOPAS ABISAETCS HMPOTUBOPEYMBOM MIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIOJIb30BATh ITPH BBIMOJIHEHUH YYEOHbIX 3a/laHUH HAYYHO-TIOMYJISIPHYIO JUTEPaTypy (prusndeckoro comepkaHus, ClipaBOYHbIE MaTepPHAIbI,
pecypcesl cetr UHTepHET; BllaieTh MpUEMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(PpOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
C0O371aBaTh COOCTBEHHBIE KPAaTKHE MMCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB MH(OpMaNU (PU3NIECKOT0 COACPIKAHHS, B TOM
qrcie myOIMyHO AeNaTh KpaTKUue COOOIIEHHS O pe3yIbTaTaxX MPOSKTOB WIIH y4eOHBIX HCCIEIOBAHUMN; TIPH 3TOM I'PAaMOTHO UCIIOIB30BaTh
U3y4YCHHBIN MOHATUHHBIN armapar Kypca (U3MKu, COIPOBOXKIATh BBICTYIICHHE TIPE3CHTAIINEH;

IIPY BBIIIOJIHEHUH y4eOHBIX MPOCKTOB M UCCIICAOBAHHUNA PAaCIIpeeIATh 005S3aHHOCTH B TPYIINE B COOTBETCTBHUH C TIOCTABICHHBIMH 3a/1a4aMU, CICTUTh
3a BBINIOJIHEHHEM IIIaHa JICHCTBUIA, aIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ B ACATEILHOCTD IPYIIIIbI, BEICTPauBaTh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, YIUTHIBast MHEHHE OKPYKAIOIIHX.

8 KJIACC

[IpenmeTHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTpaXaTh c(POPMUPOBAHHOCTh y 00Y4aIOIIMUXCS YMEHU:

WCIIOJIH30BATh MOHATHUS: Macca U pa3Mephbl MOJIEKYII, TETIJIOBOE JIBHXKEHHE aTOMOB 1 MOJIEKYJI, arperaTHhIE COCTOSTHUS BEIIECTBA, KPUCTAJUTMYECKHE
u amopdHBIE TeNa, HACBHIIIICHHBIN U HEHACKIIIIEHHBIN Map, BIaXXHOCTh BO3/yXa; TeMIIepaTypa, BHYTPEHHsI SYHEPTHs, TETJIOBOM JBUTaTElNb;
3JIEMEHTAPHBIN JIEKTPUUCCKUN 3apsl, IEKTPUUECKOE T0JI€, MPOBOJIHUKHU U JUDJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUN TOK, MATHUTHOE TIOJIE;
pa3inuath SBJICHHs (TEIUIOBOE pacIIpeHne/ckaTue, Teryonepeaaya, TermjIoBoe paBHOBECHE, CMaYUBaHNe, KAMWIIISIPHBIE SIBJICHUS, UCTIApEHUE,
KOH/JIEH AU, TIIaBJICHUE, KpUCTAILTU3AIHs (OTBEpJIEBaHUE), KUTICHHE, TeTIonepeada (TerIonpOBOIHOCTh, KOHBEKIIHS, H3TyUEHHUE);
3JIEKTPU3ALIMS Tell, B3aUMOJICUCTBHUE 3apSAI0B, IEUCTBUS JJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MATHUTOB, JEHCTBUE
MarHUTHOTO TIOJISI HA TTPOBOJIHUK C TOKOM, AJICKTPOMArHUTHAS UHIYKIINS ) TIO OTMMCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JICMOH-
CTPUPYIOIIUX TaHHOE (PU3UYECKOe SBIICHHE,

pacro3HaBaTh TPOSBICHUE W3YYEHHBIX (DU3NYECKUX SBICHUHN B OKPYXKAIOIIEM MHPE, B TOM YHciie (PU3NYECKUE SIBJICHHS B IPUPOJIC:
MOBEPXHOCTHOE HATSKEHUE U KANMJUISIPHBIE SIBJIEHUS B PUPOJIE, KPUCTAJUIBI B IpUPOJE, n3nyueHue CoaHua, 3aMep3aHue BOAOEMOB, MOPCKHUE
Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHETa; SJIEKTPUUECKHE SIBJICHUS B aTMOC(eEpe, dTEKTPUIECTBO )KUBBIX OPTaHU3MOB; MAarHUTHOE TT0OJIE
3emiu, JIpeiid Moo COB, POJIb MATHUTHOTO TOJIS JUTS )KU3HU Ha 3eMiie, ONIIPHOE CUSHUE; TIPU STOM MEPEBOIUTH MPAKTUYECKYIO 331a4y B
y4eOHYI0, BBIJICNISITH CYIIIECTBEHHBIE CBONCTBA/IPU3HAKN (PU3MUECKHUX SBICHUI;

OTHCHIBATh U3YUYEHHBIC CBOIMCTBA Te U (PU3NUECKHE SIBICHUS, UCTIOIb3Ys (PU3NUECKUE BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSI SHEPTHUSI, KOTUIECTBO
TEIUIOTHI, yJebHasl TEIIOEMKOCTh BEIIECTBA, yIedbHas TEIJIOTa IUIaBJICHUs, YAelbHas TEIIoTa MapooOdpa3oBaHus, yaeiabHas TEeMI0Ta CrOpaHus
TOTINBA, KOA(PPUIIUESHT MMOJIE3HOTO JEHCTBHS TEIIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/IyXa, MIEKTPUICCKUI 3apsi/l, CHIIa TOKA, JJICK-



TPUUYECKOE HANPSHKEHUE, CONTPOTUBIIEHUE TPOBOIHUKA, YIE€IbHOE COIPOTHUBIICHHUE BEIECTBA, PA00Ta U MOIIHOCTD IEKTPUUECKOIO TOKA); IIPU
OTKCAaHUH MPABUIBHO TPAKTOBATH (PM3UUECKUI CMBICI UCIIOIB3YEMbIX BEIMYMH, 0003HAYCHHUS U €AUHHIIBI (PU3HMYECKUX BETHUUH, HAXOAUTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMUYMHY C JPYTUMH BEIMUYNHAMM, CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEN (U3NUYECKUX
BEJINYHH;

XapaKTepu3oBaTh CBOMCTBA Tel, (PU3MUECKHUE ABJICHUS U MPOLIECCHI, UCII0JIb3Ys] OCHOBHBIE IIOJIOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TeOprH
CTPOEHMS BEILIECTBA, IPUHLUI CYNIEPIIO3ULINHU T0JIeN (Ha KAaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsiia, 3akoH OMa /1715 yJacTKa LIeNH, 3aKOH
Jlxoyns - JIeHna, 3ak0H COXpaHEHUs SHEPIHH; IIPU ATOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCHIBATh €T0 MAaTEMAaTUYECKOE
BBIPa)KEHHE;

O0BACHATH (PU3NYECKHE MPOLIECCHI U CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYallui PaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh
NPUYHHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsCHEHHE U3 | - 2 TIOTHYECKUX [IaroB ¢ OMopoii Ha 1 - 2 W3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBIICHHIH,
(GU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH; pelaTh pacy€THbIe 3a1a4u B 2 - 3 NeiicTBUS, UCIIOJIB3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
(u3nyecKue BEeJIMYMHBL: HA OCHOBE aHaJIM3a YCIOBUS 3aJjaul 3alliChIBaTh KPAaTKOE YCIOBUE, BBISBIIATh HEJAOCTATOK JAHHBIX JUIS pELICHUs 3a/1auH,
BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ peleH s, IPOBOIUTH PacU€Thl U CPABHUBATH MOJIyY€HHOE 3HaUeHUe (PU3MUECKON BEJIMYHMHBI C
W3BECTHBIMH JTAHHBIMH;

pacrio3HaBarh IpoOJIeMbl, KOTOPbIE MOXKHO PEIINUTh P MOMOIIH (PU3NYECKUX METOJIOB; UCIOJIb3Ys OMMCAHUE UCCIIEOBAHUS, BBIACIATD
IIPOBEPSIEMOE MPEINTOJIOKEHNE, OLIEHUBATh IPABUIIBHOCTD MOPSI/IKA TPOBEICHUS UCCIIEJOBAHMSI, /IEJIaTh BBIBOIBI,

HPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3MUECKUX SBICHUHN WM (PU3MUECKUX CBOWCTB Tel (KaMJUIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHHs BO3yXa
oT ero o0béma, TeMIEepaTypbl; CKOPOCTH MPOIIECCa OCThIBAaHUS/HArpEBAaHUS IPU U3ITyYEHUH OT IIBETa U3J1y4aroIlel/oTIoMaoeil TOBEPXHOCTH;
CKOpOCTb MCIIapeHHUs BOJIbI OT TEMIIEPATYPhl KHUIKOCTH U TUIOMIAAN €€ MOBEPXHOCTHU; SIIEKTPU3ALUs T U B3aUMOJICHCTBHE HIIEKTPUIECKUX
3aps/I0B; B3aUMO/ICHCTBUE MMOCTOSTHHBIX MAarHUTOB, BU3yaJIH3alisi MATHUTHBIX ITOJICH MTOCTOSTHHBIX MarHUTOB; ACWCTBUS MATHUTHOTO TTOJIST Ha
IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTpPOMAarHuTa, CBOMCTBA 3JEKTPOABUTATENsI IOCTOSIHHOTO TOKA): (hOpMyIUpOBaTh MPOBEPSEMbIE IPEANON0KEHNUS,
coOuparh yCTaHOBKY U3 IIPEJIOKEHHOT0 000PYA0BaHMSI; OMUCHIBATH X0 OIBITAa U (POPMYJIMPOBATh BHIBObI;

BBITOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIBHOM BIaXKHOCTH BO3]lyXa, CHJIbI TOKA, HAIPSKEHUS C MUCIIOJIb30BaHUEM aHAJIOTOBBIX
npuOOPOB U TaTYMKOB (PU3NYECKUX BETMUMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHON aOCOIIOTHON MOTPEIIHOCTH;

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BETMUYUHBI OT IPYTOil ¢ UCIOIb30BaHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTh
COTIPOTUBIIEHUS IPOBOJIHUKA OT €T0 JUIMHBI, IO MONEPEYHOr0 CEYEHUS U yEIbHOIO COPOTUBIICHUS BEIIECTBA TPOBOJHUKA; CHIIBI TOKA,
UIYILEro Yyepe3 MPOBOIHUK, OT HAMPSKEHUS Ha IPOBOHUKE; UCCIIEI0OBAHUE MTOCIEI0BATEIBHOTO U MAPAJUIEIBHOTO COeIMHEHUH IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIEys IPEATI0KEHHOMY TUIaHy, ((UKCUPOBAThH pe3yIbTaThl
MOJYYEHHOM 3aBUCUMOCTH B BHUJIE TaOIUI U TpauKOB, eNIaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEI0BAHUS;

IIPOBOAMUTH KOCBEHHbIE U3MepEHUs GU3NYECKUX BETUUMH (yIelbHas TeII0OEMKOCTh BELIECTBA, CONMPOTUBIICHUE TPOBOAHNKA, pad0Ta U MOIIHOCTh
JJIEKTPUUECKOTO TOKA): TNIAHUPOBATh U3MEPEHUs1, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYs NPEII0KEHHON HHCTPYKIIUH, U BBIYUCIIATD
3HAYCHUE BEINIHHBL,

co0JIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM 000PYIOBaHUEM;



XapaKTepu30BaTh IPUHLUIIBI ACHCTBUS HW3YYEHHBIX HPUOOPOB M TEXHUUYECKHX YCTPOMCTB C ONIOPO Ha UX OMMCAHUs (B TOM YHCIIE: CUCTEMA
OTOTUICHHSI JOMOB, THTPOMETP, MapoBasi TypOMHA, aMIIEPMETP, BOJIBTMETP, CUETUHK IJICKTPUIECKON SHEPTHH, DIIEKTPOOCBETUTENBHBIE TIPUOOPEI,
HarpeBaTelbHbIE MIEKTPOIPUOOPHI (TPUMEPHI), JJIEKTPUUECKUE ITPEJOXPAHUTEIH; SJIEKTPOMArHUT, 3I€KTPOIBUTaTEIlb IOCTOSIHHOTO TOKA),
UCTIONB3YS 3HAHHS O CBOMCTBAX (PM3MUECKUX SBJICHUN M HEOOXOAUMBIEC (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIIbHBIE IIPUOOPHI 10 CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, [ICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAHUs, JIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI 3JIEKTPUUECKUX LIETIEN C
II0CJIEI0BATENIbHBIM U MapaJlIeIbHbIM COEAMHEHUEM AIEMEHTOB, pa3jinyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;
IPUBOIUTH MPUMEPBI/HAXOAUTh HH(POPMAITUIO O IPUMEPAX MPAKTHYECKOTO UCTIONB30BaHUS (PH3MUECKUX 3HAHUH B TOBCEHEBHOM KU3HU JUISI
oOecrieyeHus 6€30MaCHOCTH TP OOpAILICHUH C TPHOOPAMU U TEXHHUUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/10POBbS U COOJIIOJICHHSI HOPM
HKOJIOTMYECKOIO ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

OCYILLECTBIIATh MOUCK HH(OpManuu (U3NUECKOro COAep)KaHus B ceTH MHTepHEeT, Ha OCHOBE MMEIOLIUXCS 3HAHUN U ITyTEM CpaBHEHMS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIJEISATH HH(DOPMAIIHIO, KOTOPAst BISETCS MPOTHBOPEYMBON HITM MOXKET OBITH HEJIOCTOBEPHOM;

UCIIO0JIb30BAaTh MPH BBIIOJIHEHUH YUEOHBIX 3aJaHUH HAyYHO-TIONYJISIPHYIO JIUTEPATypy (PU3HUECKOr0 COJep KaHuUs, CIIPABOYHbIE MaTepHaIbl,
pecypcesl cetr UHTepHET; BliaieTh MPUEMaMU KOHCIIEKTUPOBAHHS TEKCTa, IPeoOpa3oBaHus HH(OPMAIMH U3 OJTHOW 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHNUs, 000011ast MH()OPMAIMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO
CoJIep’KaHusl, B TOM 4HCIie MyOINYHO MPEAICTABIATh PE3yIbTaThl IPOEKTHONW MM HCCIIEI0BATENbCKON J1€ATENbHOCTH; IIPU ATOM I'PaMOTHO
UCIOJIb30BaTh U3yUECHHBIM NOHATUIHBIN annmapaT Kypca (U3HMKH, CONTPOBOXKAATH BRICTYIUICHUE NMPE3EHTALNEH;

IIPU BBIOJHEHUH Y4€OHBIX IPOEKTOB U UCCIIEI0BaHUN (PU3NYECKUX MPOLIECCOB paCIpeesaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
MIOCTaBJIEHHBIMU 33/1a4aMH, CJIEIUTh 32 BBHIIIOJIHEHUEM IIJIaHa ASUCTBUI U KOPPEKTUPOBATH €T0, a/IeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA]l B
JeSITeNIbHOCTD TPYIIIBL; BHICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, IPOSBIISAsS TOTOBHOCTD Pa3peliaTh KOHQIUKTHI.

9 KJIACC

[IpenmetHbie pe3ynbTaThl Ha 6a30BOM YPOBHE JIOJIKHBI OTpaxarbh c(hOPMUPOBAHHOCTH y 00Y4AIOIINUXCS YMEHUN:

HCIIOJIb30BaTh MOHATHSA: CUCTEMA OTCUETa, MaTepUalIbHAs TOUKA, TPAEKTOPHSI, OTHOCUTEIILHOCTh MEXaHUYECKOT0 JABMKEeHUS, Aedopmanusd (yrnpyras,
IUTaCTHYECKas ), TPEHHUE, IEHTPOCTPEMHUTEILHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH; LEHTP THKECTH; a0COTIOTHO TBEPAOE TENO, LIEHTP TSHKECTH
TBEP/IOrO Tella, paBHOBECHE; MEXaHUYECKUE KOJIeOaHUsI U BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPa3BYK; AJIEKTPOMArHUTHBIE BOJIHBI, IIIKajIa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIIbHO30PKOCTh, CIIEKTPHI HCITYCKaHUS U MOTJIOUICHNUs; alb(da, 6eTa 1 raMMa-u3JIy4deHusi, U30TOIBI,
AJIepHast SHEPTeTHKA;

pas3nnyath sSBJICHUS (paBHOMEPHOE U HEpAaBHOMEPHOE MPSIMOJIMHEHHOE IBUKEHNE, pABHOYCKOPEHHOE MPSIMOJIMHEITHOE IBUXKEHUE, CBOOOIHOE
najIeHue Tell, PABHOMEPHOE JABM)KEHUE TI0 OKPYKHOCTH, B3aUMOECHCTBHE TEJl, PEaKTUBHOE ABM)KEHUE, KOJIeOaTeIbHOE IBH)KEHUE (3aTyXalolue U
BBIHY’K/ICHHbIE KOJI€OaHUs), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAaXXEHUE 3ByKa, IPSAMOJIMHEITHOE pacpoCcTpaHeHUe, OTpayKeHHE U TPeIoMIICHHE
CBETa, MIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JIOKEHHE OEIOro CBETa B CIEKTP U CIOXKEHHUE CIIEKTPAIIbHBIX 1IBETOB, TUCIIEPCHS CBETA,



€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr O CIIEKTpa U3Iy4YEeHHUs) 110 OIUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBJICHUE;

pacrio3HaBaTh IPOSIBIEHUE H3YYEHHbIX (U3MYECKUX SBICHHUH B OKpYXarolleM MHUpe (B TOM uucie GU3NYecKUe SIBICHUS B IPUPO/IE: IPUIUBBI U
OTJIUBBI, [BUKEHME I71aHeT COTHEUHOM CUCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX OPIaHU3MOB, BOCIIPUSATHE 3BYKOB )KUBOTHBIMU, 3€MJIETPSACEHUE,
celicMu4eckue BOJIHBI, IIyHAMHU, 3XO0, [[BETA TeJl, ONTUYECKHUE ABJICHUS B IIPUPOJIE, OMOIOrnYecKoe IeHCTBUE BUAUMOTO, YIbTPadHOIETOBOIO U PEHT-
TeHOBCKOT'O U3JTyYeHUH; €CTECTBEHHBIN PalMOAKTUBHBINA (POH, KOCMUYECKHE JIyUH, PaJMOAKTUBHOE U3ITyYeHHE IPUPOAHBIX MHHEPAIOB; ICHCTBHUE
PaJMOAaKTUBHBIX M3JIyd€HUH HAa OPraHU3M YeJIOBEKa), IPU 3TOM NI€PEBOAUTH IIPAKTUYECKYIO 3a/1a4y B y4eOHYI0, BBIICJIATh CYLIECTBEHHbIE
CBOWCTBA/MPU3HAKU (PU3NIECKUX SIBIICHHIA;

OIMCBIBATh U3yUYEHHBIE CBOMCTBA Te U (PU3NUYECKHE ABJICHUS, UCTIONIb3YS (PM3NUECKUE BEIMUMHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTb Tea Ipu
HEPAaBHOMEPHOM JIBH)KEHUHU, YCKOPEHHE, IEPEMEILIEHUE, ITYTh, YIJI0Basi CKOPOCTb, CHJIa TPEHHUSI, CUJIAa YIIPYTOCTH, CUJIA TAHKECTH, YCKOPEHUE
CcBOOOHOIO Na/IeHUs], BEC TeJa, UMILYJIbC Tella, UMITYJIbC CUJIbI, MEXaHWYecKas padoTa U MOLHOCTh, TOTEHIIMAIbHAS SHEPIHs Tella, TOAHATOrO Hajl
MOBEPXHOCTBIO 3€MJIU, IOTEHI[UAJIbHAS SHEPTUS CKATOU NMPYKUHBI, KHHETUYECKasl SHEPTUsl, [TOJIHAs MEXaHUYECKasi SJHEPIHsl, IEPHOJ] U YacTOTa
KoJIeOaHUH, JUTMHA BOJIHbI, IPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, [TOKAa3aTelb MPEIIOMIICHHSI CPE/Ibl); IPH OIMCAHUU ITPABHIIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIOIB3yEMBIX BEJIMYHNH, 0003HAYCHHUS M SAMHULIBI (PU3UYECKUX BETUYMH, HAXOAUTH (DOPMYITBI, CBS3BIBAIOIINE
JAHHYIO (PU3MUECKYIO BEJIMUMHY C JPYTMMHU BEJIMYMHAMU, CTPOUTH I'paMKU U3YyYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBJICHUS U MPOLIECCHI, UCIOJIb3Ys 3aKOH COXPaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
IIPUHLINI CYNIEPIIO3ULIMY CUJI, TPUHIUIT OTHOCUTENBbHOCTH [ anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHMS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsSA0BOT0 U MACCOBOTO YMCEI MPH SIIEPHBIX PEaKLUAX; IPU ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUYECKOE BBIPAKECHHUE;

O00BACHATH (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BHISBIATh
NPUYMHHO-CIIEJICTBEHHBIE CBSA3U, CTPOUThH OOBACHEHHE U3 2—3 JIOTHUECKUX IIaroB ¢ ONOpPON Ha 2—3 U3yYCHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUH,
(du3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelath pacy€THble 3aJauu (ONHMPAIOIIMECcs Ha CUCTEMY U3 2— 3 ypaBHEHUIl), UCTIONIb3Ys 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOLINE (DU3UUECKHE
BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33]1a4M 3alIUCBhIBATh KPATKOE YCIOBUE, BBISABIIATH HEAOCTAIOUINE UM U30BITOUHbIE TaHHBIE, BEIOUPATh
3aKOHBI U OPMYJIbI, HEOOXOAUMBIE JJISl PEIIEHUS, TIPOBOIUThH PACUETHl M OLIEHUBAThH PEATMCTUYHOCTD MOIYYEHHOTO 3HaUeHUs (PU3NIECKOI
BEJIMYUHBI,

pacrio3HaBaTh Ipoo6JIeMbl, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIN (PU3NIECKUX METOJIOB; UCIIOJIb3Yys OMMCAHUE UCCIIEIOBAHMS, BBIACIAT
IIPOBEPSEMOE MIPEINOJIOKEHNE, OLIEHUBATh IPABUIILHOCTD MOPSI/IKA TPOBECHUS UCCIEA0BAaHNUS, AeNaTh BBIBObI, HHTEPIIPETUPOBAThH PE3YIbTAThI
HaOJI0IEHUH U OTIBITOB;

IPOBOAMTD OMBITHI 10 HAOTIOACHHUIO (PU3NUYECKUX SBICHUM UITN PU3NYECKUX CBOMCTB Tel (M3ydeHHe BTOporo 3akoHa HeloToHa, 3aKoHA coXpaHeHus
SHEpPIruy; 3aBUCUMOCTbH NEPHO0/1a KOJIeOaHUH NMPYKUHHOTO MAATHUKA OT MAacChl Ipy3a U JKECTKOCTH TMPYKUHBI U HE3aBUCHUMOCTb OT aMILTUTY/IbI
MaJIbIX KOJIeOaHUil; MPSIMOIMHENHOE paclpOCTPAHEHUE CBETa, DPA3JIOKEHUE OeIoro cBera

B CIIEKTP; M3YyYEHHE CBOWCTB M300pa)XeHHs B IUIOCKOM 3€pKalie M CBOMCTB M300paskeHHs ITpeaMeTa B coOuparolei TnH3e; HabaroaeHue



CIUIOILIHBIX U JIMHEHYAThIX CIIEKTPOB M3JIyUEHHsI): CAMOCTOATEIbHO COOUPATh YyCTAaHOBKY U3 U30BITOUHOr0 HAabOpa 000pyI0BAHNUS; ONUCHIBATEH X0/
OTIBITA U €TO PE3YNbTaThl, POPMYINPOBATH BHIBOJIBI,

IPOBOJUTH ITPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpesensisl CpeJHee 3HaUeHNnEe U3MepseMOoi BeTMUMHBI ((POKYCHOE pacCTOsHUE
coOuparoIieii JTMH3bI); 000CHOBEIBATH BBIOOP CIIOCO0A M3MEPEHUS/U3MEPUTEIILHOTO PHUOOpa;

IPOBOJUTH UCCIIEOBAHHE 3aBUCUMOCTEH (U3NYECKUX BEJIMUYUH C UCIOJIB30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH NIPH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH; Iepro/ia KojeOaHHi MaTeMaTHIEeCKOT0 MasiTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH yTJia
OTpayKeHMsI CBETa OT yIJla aJEHUs U yIila IPeJOMIICHUs OT YIila MaJeHus): INIaHUPOBaTh UCCIel0BaHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY,
(UKCUPOBATH PE3yIIBTATHI OTYYEHHONW 3aBUCUMOCTH (PU3MUECKUX BEIWYHH B BUE TAaOJIHII U TPAPHKOB, A€IaTh BEIBOAKI 110 PE3yabTaTaM HCCIE0-
BaHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHHUST (PU3NIECKUX BEITHMUUH (CPEIHSS CKOPOCTh U YCKOPEHUE TeJla IPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHE
CBOOOHOIO Na/ieHus], KECTKOCTh MPYKUHBL, KO3()PULUEHT TpeHHUsl CKOJBXKEHUs, MeXaHuuyeckas paboTa MU MOLIHOCTh, YaCTOTA U NEPUOJ
KOJICOAHWH MaTeMaTHYeCKOTro U MPYKMHHOTO MasSTHUKOB, ONTHYECKAs CHJIa COOMPAIOIIEH JTMH3BI, PAAHOAKTUBHBIN ()OH): IIIAHUPOBATH H3MEPECHHUS;
cOOMpaTh SKCIIEPUMEHTAIBLHYIO YCTAHOBKY U BBIMOJIHATh U3MEPEHUs, Clelys NPEI0KEHHON NHCTPYKIIUH; BBIYUCIISITh 3HAUEHNE BETMYUHBI U
aHAJM3UPOBAThH MOJTyYSHHBIE PE3YyIbTATHI C YIETOM 3aJaHHON MOTPEIIHOCTH H3MEPEHHIA;

co0uIro1aTh MpaBuUiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1ab0paTOPHBIM 000pYI0BaHUEM;

pa3iuyaTh OCHOBHBIE MPHU3HAKU H3YYCHHBIX (PH3MUECKUX MOJIEJICH: MaTeprabHast TOUKa, a0COTIOTHO TBEPIOE TEJO, TOUSUHBI UCTOYHUK CBETA,
Jy4, TOHKasl JINH3a, TJIaHeTapHasi MOJIeNIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIUIBI ICHCTBHUSI W3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C ONIOPO HA MX ONMUCAHUS (B TOM YHUCIIE: CITHIOMETD,
JATYUKU TTOJIOKEHUS, PACCTOSHUSA M YCKOPEHHUs, paKkeTa, 9X0JIOT, OYKH, IEPUCKOI, (poToanmapar, ONTHUYECKUE CBETOBOBI, CIIEKTPOCKOII, J03UMETD,
KaMmepa BunbcoHa), ucnosb3yst 3HaHUS O CBOMCTBaX (PU3MUECKUX SBJICHUM U HE0OX0quMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXeMaTHYHbIE PUCYHKH N3YUEHHBIX TEXHUYECKHX YCTPOMCTB, H3MEPUTENBHBIX IPUOOPOB U TEXHOIOTHYECKHUX MPOLIECCOB
NIPY PEUICHUN YIeOHO-TIPAaKTUIECKUX 3a/1a4; ONITUYECKUE CXEMBI JJIsl TIOCTPOCHHUS N300paKEHUH B TUIOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;
HPUBOANUTH MPUMEPBI/HAXOAUTh HH(POPMAIIUIO O IpUMepax MPAKTUYECKOTO UCTIONb30BaHUS (PU3MUECKUX 3HAHUH B MOBCEHEBHOM KU3HU JUIS
oOecrieyeHns OE30MACHOCTH TPU OOPAIICHUH C TPUOOPAMH U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAaHEHHs 3I0POBBS M COOIIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cperie;

OCYIIECTBIISATH MIOUCK HH(OpMAIiK (GU3NIECKOTO CoAep KaHus B ceTH MHTEpHET, CaMOCTOATENEHO (hOPMYyITUPYS IIOMCKOBBIH 3a1poc, HAXOIUTh
IYTH ONpeAeNCHHUs JOCTOBEPHOCTH MOJy4YeHHOIN HH(OpMAIMK HAa OCHOBE UMEIOLMXCS 3HAHUN U TOTIOJIHUTENbHBIX HCTOYHHKOB;

UCTIOJTB30BAaTh TPH BBHITIOTHEHUH YI€OHBIX 33JaHUH HAYIHO-TIONYJSIPHYIO JTUTEPATypy (GU3HUECKOTO COJCpPIKaHMUs, CIIPABOYHBIE MaTepHAITBI,
pecypcsl cetu IHTepHeT; BiaeTh NpHEMaMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIMK U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE WH(POPMAIINY M3 HECKOJIBKHX HCTOYHUKOB (PU3MUYECKOTO COIEepIKaHus,
NyOJIMYHO MPEICTABIIATh PE3yJIbTaThl IPOEKTHOM MIIM UCCIIEA0BATENBCKON AESITEIbHOCTH; IPU ATOM IPaMOTHO UCIOJIb30BATh U3yUCHHBIH
MOHSATHIHBIN anmapaT u3y9aeMoro pasjaeia (GU3UKH U COMPOBOKAATH BBICTYIUICHHE MPE3EHTANNEH ¢ YIETOM 0COOCHHOCTEH ayAuTOPUH
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE 7 KIIACC

Ne | Tematnueckue | Kosmue | OcHOBHOe cojep:kaHue OcHOBHbIE  BHAbI  JIESITEIBHOCTH € y4eTOM | DJIeKTPOHHbIE
n/n | 0JIOKHU CTBO HanpasJieHUil padoveil NporpaMMbl BOCIIMTAHUS (undposbie)
4acoB odpa3oBaTejbHbIE
Ha pecypchbl
U3y4yeH
ne
TeMaTH
YeCKHX
0J10K0B
1.1. | ®uzuka — 2 ®dusnka — Hayka o IpUpOJE. BrusiBiienue paznuunii Mexy GU3NIECKUMU U http://class-fizik.ru/367-
HayKa o SBnenus npuposl. PU3HIECKUE | xpmudyeckumu npeBpamenusMu (MC — xumus). 07class.html
npupone ABJICHIA: MEXaHM'CCKHE, Pacrio3HaBanue u kiaccupuranus Gu3nIecKux
TCILIOBBIC, SJICKTPHHICCKHC, SIBJICHUI: MEXaHUYECKHUX, TEIJIOBBIX, AIEKTPUUECKUX, http://school-
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC. collection.edu.ru/

MAariuMTHBIX, CBCTOBBIX.

Habmronenue u onucanue pU3N4ecKux SBICHHM.
DopMUPOBAHUE MOJIOKUTETLHON MOTHUBALIUH K
o0yuenuto. CoqielicTBHUE MOBBIIICHUIO
MPHUBJIEKATEIFHOCTH HAYKH IS TIOIPACTAIOIIETO
nokoJenus. Co3maHue yCIOBHMA IS TIOJTYYCHUS
JIOCTOBEPHOM MH(POPMAITIH O TIEPEIOBBIX TOCTHKEHUSIX
Y OTKPBITHSIX MUPOBOI M OTEUECTBEHHOW HAYKH.
N3ydenne mpaBuil TEXHUKU 0€30MIaCHOCTH B KaOMHETE
¢usuku. PazButue KynbTypsl O€30macHOR
KN3HCOACATCIIBHOCTH. cDOpMPIpOBaHI/Ie OTBETCTBCHHOI'O
OTHOIIIEHHUS K BBIMTOJTHEHUIO TAOOPATOPHBIX padoT,
BKJIrO4as 06yquI/1e U BBIITOJIHCHHUC 3aJIaHI/II\/'I.

Pa3BuTHE HaBBIKOB COBMECTHOM pabOTHI TP



http://class-fizik.ru/367-07class.html
http://class-fizik.ru/367-07class.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IPOBCACHUH SKCIICPUMEHTA, YMCHHUA JOBOJUTH HAYATOC
J0 KOHIIA.

1.2.

duznueckue
BeJINYNHBI

Pu3nyecKue BEINUHHBI.
W3mepenune Gpuanyeckux
BennurH. Ousnueckue npudopsl.
[TorpemHocThs U3MEPEHMUIA.
MexaynapoaHas cucrema
eAVHULL.

Onpenenenne NeHbl JeJIEHUs MIKaIbl U3MEPUTEIBHOTO
npuodopa.

N3mepenue JIMHEWHBIX pa3MEPOB TEIl U IIPOMEKYTKOB
BPEMEHHM C YYETOM MOTPEIIHOCTEM.

N3mepenne o0bEMa JKUAKOCTH U TBEPIOTO TeA.
W3mepenue temrepaTypsl IpHU MOMOIIY KUJKOCTHOIO
TEPMOMETPA U IATYMKA TEMIIEPATYPHI.

BeinonHenue TBOpUYECKHUX 3aaHUM 110 MOMCKY CIIOCOOO0B
M3MEpPEHUs] HEKOTOPBIX (PU3NUECKUX XapaKTEPUCTUK,
HamnpuMmep pa3MepoB MallbIX 00BbEKTOB (BOJIOC,
MIPOBOJIOKA), YIAIEHHBIX 00BEKTOB, OOIBIINX
paccTOsTHUMI, MaJIbIX IPOMEKYTKOB BPEMEHH.
OO6cyxaenue mpeaiaraeMbIX Croco0oB.

N3yuenune mnpaBuil TEXHUKH O€30MaCHOCTH B KaOMHETE
(bu3uKu.

Pa3Butue KynbTypbl 6€30MacHON KU3HEAEATETbHOCTH.
dopMHUpOBaHUE  OTBETCTBEHHOT'O OTHOUIEHUSI K
BBITIOJTHEHUIO J1a00paTOPHBIX paboT, BKItOYas o0yueHue
U BBINIOJHEHNUE 3aJjaHUM.

Pa3BuTHE HaBBIKOB COBMECTHOI pabOThI PU
IIPOBEJICHUH 3KCIIEPUMEHTA, YMEHUS 1I0BOJIUTH HAYaTOE
J10 KOHIIA.

http://class-fizik.ru/367-
07class.html

http://school-
collection.edu.ru/

1.3

EcrecTBeHHO -
HAY4YHbII
MeTox

Kak ¢usuka u apyrue
€CTECTBEHHBIE HAYKH U3Y4alOT
npuponay. EcrecTBeHHO-HAy4YHBIN

BrinBmwkeHnne runotes3, 00BICHSIONINX MPOCTHIS
SIBJIEHUSI, HAIIPUMED:
— II0YEMY OCTAHABIIMBAECTCS IBUXKYILEECS 10

http://class-fizik.ru/367-
07class.html
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NMO3HAHUSHA

METO/, [IO3HAHMS: HAOIIOIEHHE,
MIOCTaHOBKA HAyYHOT'O BOIIPOCA,
BBIJIBHOKEHUE THIIOTES,
9KCIIEPUMEHT I10 MPOBEPKE
TUIIOTE3, OOBICHEHUE
HaAO0JII0AaEMOr0 SIBJICHUS.
Onwucanue GpU3NUECKUX SBICHUI
C IOMOIIBIO MOJIEICH.

TOPU30HTAIILHOM TOBEPXHOCTHU TEJIO;

— [IOYEMY B JKapKyI0 IIOTOJly B CBETIION OACKIE
MpOXJagHel, 4yeM B TEMHOM.

[Ipemioxxenue crnocoO0OB MPOBEPKU TUIIOTES.
[IpoBeacHUE UCCIIeIOBaHMS 110 IIPOBEPKE KAKOM JIN00
TUIIOTE3b], HATPUMED: JAJIBHOCTBD MOJIETA HIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbINE, YeM OOJIbIIIe
BBICOTA ITyCKa.

[TocTpoenue mpocTermmx Moaenie GU3NnIeCKuX
SBJICHUH (B BHJI€ PUCYHKOB HJIU CXEM), HAIIPUMED
NajJieHue MpeIMeTa; IPSIMOIMHEHMHOE pacpOCTPaHEHUE
CBeETa.

W3yuenune mpaBmsl TEXHUKH OE€30MACHOCTH B KaOWHETE
(bu3ukH.

PasButne KyinbTypbl 0€301MacHON KU3HEAEATEITLHOCTH.
@opMHUpOBaHHE  OTBETCTBEHHOT'O OTHOUIEHUS K
BBITIOJTHEHUIO J1a00paTOPHBIX paboT, BKIIOYas oO0yueHue
U BBINIOJTHEHHUE 3aJjaHUM.

Pa3BuTHE HaBBIKOB COBMECTHOI pabOThI IPU
IIPOBEJICHUH 3KCIIEPUMEHTA, YMEHMSI IOBOJIUTH HA4aTOE
710 KOHLIA.

http://school-
collection.edu.ru/

2.1.

Crtpoenue
BelllecTBa

ATOMBI 1 MOJIEKYJIBI, UX Pa3MEPBHI.
OTMBITHI, TOKA3BIBAIONIHE
JIUCKPETHOE CTPOEHUE BELIECTBA.

Habnronenne u nHTEpIpeTanus OIbITOB,
CBHJIETEJILCTBYIOLINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHUU BEILECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BEHIECTB B BOJE.

OreHka pa3MepoB aTOMOB U MOJIEKYJI €
ucrnoJib30BaHueM ¢otorpaduii, HOJTy4eHHBIX HA
aTOMHOM CHJIOBOM MUKpockorne (ACM).
Ompezenenne pa3MepoB MajbIX TEJ.
DopMUPOBAHUE MOJIOKUTETLHOW MOTHUBALIUH K

http://class-fizik.ru/367-
07class.html

http://school-
collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizik.ru/367-07class.html
http://class-fizik.ru/367-07class.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/

00y4eHwuIo.

2.2. | ]IBUKeHHE B JIBr>KeHrEe YacTHIl BEIIECTBa. HaGmonenue u 00bsiCHEHHE OPOYHOBCKOTO JIBHKCHUS U
B3aUMO/IelCTBU CBs13b CKOPOCTH JIBUYKEHUS siBiieHUs U dy3un. http://class-fizik.ru/367-
€ 4acTull YaCTHUI[ C TEMIIEPATyPOH. [IpoBenenue u 0OBSICHEHUE OIBITOB MO HAOIOICHUIO 07class.html
BellecTBa bpoyHOBCKOE NBUKEHHE. TEIJIOBOT'O PACIIMPEHUS Fa30B. -
Juddysus. Bzaumoneiicteue [IpoBenenue u 00BSICHEHUE OTIBITOB. htto://school-
YacTHUIl BEUIECTBA: MPUTSHKEHHUE U —pic ollection.edu.ru/
OTTaJIKUBAHUE.
2.3. | ArperaTHbie ArperatHble COCTOSIHUS Onucanue (C UCMONTB30BAHUEM MPOCTHIX MOJIETIEH )
COCTOSIHUSI BEIIECTBA: CTPOEHUE T'a30B, OCHOBHBIX Da3JIMuMii B CTPOEHMHM Ia30B, XKuAKocTel U | http://class-fizik.ru/367-
BelecTBa JKUJIKOCTEN U TBEPIBIX TBEPJBIX TET. 07class.html
(KpHUCTaNINYECKUX ) TeJl. OObscHEHNE MaJloi C)KUMAeMOCTH KHUJIKOCTEN U -
B3anmocBs3b MeKTy CBOMCTBAMU | TBEPABIX TEN, OOJBIION C)KUMAaEMOCTH Ta30B.
BEILECTB B Pa3HBIX arperaTHbIX OO0bscHeHne coxpaHeHus (OpMbI TBEPIBIX TN U
COCTOSTHUSIX U UX aTOMHO- TEKYy4eCTH KHUJIKOCTH. http://school-
MOJICKYJISIPHBIM CTPOCHHUEM. [IpoBenenune onbITOB, JOKA3BIBAIOIINX, YTO B TBEPAOM | collection.edu.ru/
Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOJIbI YACTUIIBI HAXOMATCS B CPETHEM
COCTOSTHUH BOJIBI. Jaiplie Apyr oT apyra (MJI0THOCTh MEHBIIIE), YEM B
KUTKOM.
YcTaHoBNIEHUE B3aUMOCBSI3U MEX1Y OCOOEHHOCTSIMU
arperaTHbBIX COCTOSTHUM BOJIBI U CYIIIECTBOBAHUEM
BOJHBIX oprann3mMoB (MC — Guosorusi, reorpadusi).
3.1. | MexaHu4eckoe MexaHH4YeCKOE IBIIKCHHE. HccnenoBanne paBHOMEPHOTO IBHIKECHUS U http://class-fizik.ru/367-
JABHKEHH e PaBHOMEpHOE 1 HEPAaBHOMEPHOE | OMPEEIICHNE €r0 MPU3HAKOB.
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nBuxeHne. CKoOpocTb.
CpenHsisi CKOPOCTb IIPH
HEPABHOMEPHOM JIBUIKCHUU.
Pacuér mytu u BpeMeHH
JBHKCHUSA

HaGumoienne HepaBHOMEPHOTO JIBIKCHUS U
OIpe/IeTICHUE €ro OTINYUI OT PABHOMEPHOTO
JIBMKCHHS.

Perenre 3a1a4 Ha onpe/iesCHUE MyTH, CKOPOCTH U
BPEMEHU PABHOMEPHOT'O IBUKECHUS.

Awnanu3 rpadMKoB 3aBUCUMOCTH ITyTH U CKOPOCTH OT
BpPEMEHHU.

07class.html

http://school-
collection.edu.ru/

3.2. | Muepuus, 4 SIBiienue uHEpLIUHU. 3aKOH OObsICHEHHE H IPOTHO3UPOBAHUE SIBJICHMIA, http://class-fizik.ru/367-
Macca, uHepuuu. B3anmoneiicteue OOYCJIOBIICHHBIX HMHEPIHEH, HAIPUMEP: YTO 07class.html
IJIOTHOCTH TEJ KaK MPUYMHA H3MCHCHHUS MIPOMCXO/UT ITPU TOPMOKCHUU WIIH PE3KOM MaHEBPE

CKOPOCTH JBHKCHHS TEL. aBTOMOOMJISL, IIOYEMY HEBO3MOXKHO MIHOBEHHO http://school-
Macca kak Mepa HHEPTHOCTH TIPEKPATHTH JIBIKCHUE HA BEJIOCHIIEIIE MIIM CAMOKATE U | oo|lection.edu.ru/
tena. [I10THOCTD BelecTBa. T. 1.
CBsI3b INIOTHOCTH € Kon4ecTBoM | [IpoBeneHre W aHANIN3 OIBITOB, IEMOHCTPHPYIOIINX
MOJIEKYJI B €JHHUIE 00BEMA M3MEHEHUE CKOPOCTH JABMKCHUS TEJa B PE3YJIbTaTe
BEILIECTBA. JICWCTBHS HA HETO JAPYTHX TEL.

Peenue 3a1a4 Ha onpeesieHUe MacChl Tea, ero

00BbEMa U IIIOTHOCTH.

[MpoBeneHue U aHAIK3 OMBITOB, IEMOHCTPHPYIOIINX

3aBUCHMOCTb H3MEHEHHS CKOPOCTH TeJIa OT €ro Macchl

IIpY B3aUMOJICUCTBUH TEIL.

H3mepenne Macchl Tena pa3IndHbIMU CIIOCOOAMH.

OmnpeneneHne MIOTHOCTH Tejla B pe3yJIbTaTe U3MEPEHHUS

€ro Macchl ¥ 00bEMa.

3.3. |Cnaa.  Buasl 14 CuJia Kak XapakTepUCTHKa W3yuenne B3auMOIEHCTBHS KaK MPUYMHBI U3MEHEHUS http://class-fizik.ru/367-
cuiI B3aUMOJICHCTBHUS TEJl. CKOPOCTH TeJIa WK €ro JeOpMaIlHH. 07class.html

Cuua ynpyroctu 1 3akoH ['yka.
N3Mepenne cuiibl ¢ MOMOIIBIO
IrHamomeTpa. fBneHue
TATOTCHUS U CHJIA TSKECTH.

Ornucanue peanbHBIX CUTYallMi B3aUMOJEHCTBHUS TEI C
IIOMOIIIBKO MO}IeHeﬁ, B KOTOPBIX BBOAUTCS IMOHATUC U
H1300paKCHUE CHUITBI.

N3ydenue cunel ynpyroctu. Hccnenoanue

http://school-
collection.edu.ru/
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Cuna TspKecTH Ha Ipyrux
naHerax. Bec rena.
Hesecomocts. Ciioxxenue cui,
HAIPAaBJIEHHBIX IO OJHOMN
npsMoil. PaBHoAECTBYIOIAs
cui. Cuna tpenus. Tpenue
CKOJIBXKEHUS U TPEHHE TTOKOS.
TpeHue B mpupojie U TEXHUKE.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHUS
PE3UHOBOTO LIHYpa WU NPYKUHBI(C IOCTPOCHUEM
rpaduka).

AHanu3 NpakKTUYECKUX CUTYallUii, B KOTOPBIX
MIPOSIBIISIETCS ICUCTBHUE CHITBI YIIPYTOCTH (YIIPYrOCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa U JIp.).

AHanu3 NpakKTHYECKUX CUTYAIHH, B KOTOPBIX
MIPOSBIIICTCS ACUCTBUE CUIIBI YIIPYTOCTH (YIPYroCcTh
Msiya, KPOCCOBOK, BETOK JIepeBa U JIp.).

AHanu3 CUTYyaluii, CBI3aHHBIX C SBICHUEM TSATOTCHHUS.
OOBsicHeHHEe OpOUTAIBLHOTO ABHKCHUS TIJIAHET C
WCIIOJIb30BAHUEM SIBJICHHS TATOTEHUS U 3aKOHA
unepiuu (MC — actpoHoMHS).

N3mepenue Beca Tena ¢ MOMOUIbIO JUHAMOMETPA.
O060ocHOBaHME ITOTO CIIOCO0a U3MEPCHHS.

AHanu3 ¥ MOJIEIUPOBAHUE SBICHUS HEBECOMOCTH.
DKCNEePUMEHTAITHHOE MOTYyUYEHUE TIPaBUiIa CIOKECHUS
CHJI, HAIIPABIIEHHBIX BAOJIb OJHON MPSIMOH.
Onpenenenre BeIMUNHbBI paBHOICHCTBYIOIIEH CHUII.
N3ydeHue cuibl TpEeHUs CKOJIbKEHUS U CHITbI TPEHHUS
TIOKOS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT Beca Tela
Y CBOMCTB TPYIIUXCS MIOBEPXHOCTEH.

Pemenwue 3anay ¢ ucnonb3oBaHueM HoOpMyIT IS
pacuéra CHIIbI TSDKECTH, CHJIBI YIIPYTOCTH, CHITBI TPEHUSI.

4.1.

JaBaenue.
IMepenaua
AaBJICHUS
TBEPABIMH
TeJaMH,
KHIKOCTSAIMH M
razamu

Hasnenune. CriocoObl
yMeHBHIeHI/Ifl nu YBGJ'II/I‘—IGHI/ISI
JaBlIeHUs. JlaBlieHHE rasa.
3aBUCUMOCTDH JaBJICHHUA ra3a
0T 00bEMa U TeMIepaTyphl.
[Tepenada naBiaeHus TBEPIBIMH

TCJIaMU, XXUAKOCTAMHU U ra3daMu.

AHanu3 u 00bSICHEHHE OIBITOB M MPAKTHYECKUX
CHTyaHHfI, B KOTOPBIX MPOABJIACTCA CUJIa NaBJICHUS.
Ob6ocHoBaHME cIOCOOOB YMEHBIICHNUS U YBEITUYECHUS
TaBJICHUS.

W3yueHne 3aBUCUMOCTH JIaBJICHUs Ta3a OT 00bEMa U
TeMIIEPaTyPHl.

N3yuenmne ocobeHHOCTEH Mepeaun JaBICHHS

http://class-fizik.ru/367-
07class.html

http://school-
collection.edu.ru/
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3akod [Tackans.
[THeBMaTHYECKHUE MAILTUHBI

TBépI[BIMI/I TCJIaMU, X KUAKOCTAMU U Ira3daMu.
O06ocHOBaHME PE3yJIbTATOB OMBITOB OCOOCHHOCTSIMHU
CTPOCHH:A BCUICCTBA B TBépI[OM, KUIKUM U
ra3000pa3HOM COCTOSTHUSIX.

DKCIepUMEHTAILHOE JI0Ka3aTeNIbCTBO 3aKoHa [Tackas.
Pemenue 3amau Ha pacuért naBiaeHUs TBEPIOTO TeEa.

4.2. | laBiienue 3aBUCUMOCTD JaBICHUS Hccnenosanne 3aBUCUMOCTH JABJIECHUS KUIKOCTH OT http://class-fizik.ru/367-
JKHIKOCTH YKHJIKOCTH OT TJIyOHHBI rJTyOUHBI TIOTPY)KEHHS U TUIOTHOCTH JKUKOCTH. 07class.html
norpyxenus. ['mapocrarndeckuii | HabmrogeHue u 00bsiCHEHNE THAPOCTATHYECKOTO
napaJioKc. napajiokca Ha ocHoBe 3akoHa [Tackaits. http://school-
CooOl1maronuecs: CoCy/Ibl. N3yuenne cooOmarommxcsi COCYI0B. collection.edu.ru/
['MapaBiIruecKue MEXaHU3MBI. Pemenwue 3a1ay Ha pacuéT AaBIICHUS KUIKOCTH.
OOBsicCHEHHE TIPUHIIHIIA ACUCTBUS TUAPABINYCCKOTO
mpecca.
AHanmu3 U 00bsCHEHHE IPAKTUICCKUX CUTYAIHIH,
JIEMOHCTPHUPYIOIINX MTPOSBIICHUE TABICHUS KUIKOCTH
3akoHa [lackas, HarpuMep MPOIECCOB B OpraHU3Me
pu ri1y60koBoiHOM HBIpsiHMM (MC — Guonorus).
4.3. | ATmMocepHoe ATtMocdepa 3emnu u DKcrnepuMeHTalIbHOE OOHapyKeHHEe aTMOC(hepHOTro
AaBJIeHHE aTMochepHoe JaBJICHHE. JTABIICHHSL. http://class-fizik.ru/367-

[Tpu4nHbI CylIECTBOBAaHUS
BO3/IyLITHOW 000JI0UYKU 3eMITH.
Omneitr Toppuuennu. M3zmepenne
aTMOC(hEepHOTO JTaBJICHHUS.
3aBUCUMOCTh aTMOC(HEpPHOTo
JABJIEHUSI OT BBICOTHI

HaJl ypoBHeM Mops. [Tpubopst
JUISL U3MEpEeHus: aTMoc(epHOro
JTaBJICHUS

AHanu3 1 00bSICHEHHE OTBITOB U MPAKTHYECKUX
CUTYaIlNi, CBI3aHHBIX C JICUCTBHEM aTMOCHEPHOTO
JABJICHUSI.

OO0bsicHeHre CymecTBOBaHUs aTMOcdepsl Ha 3emiie U
HEKOTOPBIX IUIAHETaX WUJIU €€ OTCYTCTBUS Ha APYTUX
mnanetax u Jlyae (MC — reorpadusi, acTpOHOMUSA).
OObsicHeHrE U3MEHEHUS TNIOTHOCTH aTMOC(EPHI C
BBICOTOM U 3aBUCHMOCTH aTMOC(EPHOTO JTaBJICHUS OT
BBICOTBHI.

Pemenue 3anay Ha pacuér aTMochepHOTro JaBICHHUS.

07class.html

http://school-
collection.edu.ru/
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W3yuenue yctpoiicTBa 6apomMeTpa aHepoHIa.

44.

JlelicTBHe
JKHAKOCTH U
rasa Ha
NOrpy-;kéHHOE B
HHX TeJI0

JleficTBUE KUAKOCTH U rasza

Ha IIOTpyKEHHOE B HUX TEJIO.
BriTankuparomias (apxuMeoBa)
cuia. 3akoH Apxumesa.
[InaBanue Ten.
Bo3znyxoriaBanue.

DKCIepUMEHTAITBHOE OOHAPYKEHUE TCHUCTBUS
SKMJIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHre BHITAIKUBAIONICH CUIIbI, TEUCTBYIOIIEH
Ha TEJIO, NOTPYKEHHOE B )KUIAKOCTb.

[IpoBeneHue 1 00CYKICHHE OIBITOB,
JIEMOHCTPUPYIOIIMX 3aBUCUMOCTD BBITAJIKHMBAIOIIEH
CHWJIBI, ICHCTBYIOIICH Ha TEJIO B ) KUIAKOCTH, OT 00BbEMa
MOTPYXKEHHOMN B )KUJKOCTh YAaCTH Te€JIa U OT MJIOTHOCTU
JKUJIKOCTH.

HccnegoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT
00béMa Morpy>XEHHOM B J)KUJIKOCTh YaCTH TeJa.
Pemenue 3aga4 Ha npUMEHEHUE 3aKOHA ApXuMea U
YCJIOBUSA IJIABaHUS TEJI.

KoncTpynposanue apeomerpa uim KOHCTPYUPOBAHUE
JIOJKH U OIIPENIEIICHUE €€ TPY30I0ABEMHOCTH.

http://class-fizik.ru/367-
07class.html

http://school-
collection.edu.ru/

5.1.

Padcora n
MOIHOCTH

Mexanunueckas padbora.
MOIIHOCTb.

OKCIEepUMEHTAIILHOE ONIPECIIEHNE MEXaHNYECKON
pabOThI CHIIBI TSXKECTHU MPU MAJCHUN TeNla U CUIIBI
TPEHUS TP PABHOMEPHOM IIEPEMEILICHUH TeJIa 110
TOPU30HTAIBHOU MOBEPXHOCTH.

Pacuér momHoOCTH, pa3BUBAaEMO IPH NMOABEME 110
JIECTHHMIIE.

Pemenue 3ana4y Ha pacuéT MexaHU4YecKoil paboThl U
MOIIIHOCTH.

http://class-fizik.ru/367-
07class.html

http://school-
collection.edu.ru/

5.2.

IIpocreie
MEXaHHM3MbI

[IpocThie MEXaHU3MBI: pbIYar,
OJI0K, HAKJIOHHAS TIOCKOCTb.
[TpaBuiio paBHOBECHS
poeraara. [Ipumenenue
IpaBUJia pABHOBECHUS phlyara
K OJIOKY. «30JI0TO€ IPaBUIIOY

OnpeneneHI/Ie BBIMI'PEIIIA B CHJIC ITPOCTBIX MEXaHU3MOB
Ha MpUMEpPE pbluara, MoJIBM>)KHOTO U HETIOJBUKHOTO
0JI0KOB, HAKJIIOHHOW TJIOCKOCTH.

UccnenoBanue ycnoBusi paBHOBECHUS phluara.
OOGHapy»xeHre CBOMCTB MPOCTHIX MEXAaHNU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCIIOCOOICHHUSX,

http://class-fizik.ru/367-
07class.htm

http://school-
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mexanuku. KIIZI mpocTeix
MexaHu3MoB. [Ipocteie
MEXaHU3MBI B OBITY M TEXHUKE.
Pbruaru B Tene yenoseka

HCIIOJIb3YEMBIX B OBITY U TEXHHUKE, & TAKXKE B JKUBBIX
opranuzmax (MC — Ouomorus).

DKCTepUMEHTAILHOE JI0KA3aTeIhCTBO PABEHCTBA PaboT
[IPY TPUMEHEHUU IIPOCTHIX MEXAHU3MOB.

Onpenenenne KIIJI HakTOHHON TIJIOCKOCTH.

Pewrenue 3a1au Ha npuMEHEHUE IpaBUiia paBHOBECHS
pbraara u Ha pacuét KIII.

collection.edu.ru/

5.3. | Mexaunueckast 4 Kunernueckas 1 moTeHIIHaIbHAs
JHeprus sHeprus. [IpeBpaienre ofHOTO
BHJIa MEXAHUYECKON IHEPTHUH B
JIpYTrOM.

3aK0oH COXpaHEHUsI U U3MECHEHUS
SHEPIHH B MEXaHHUKE

DKCIepUMEHTAILHOE OIPEIETICHUE N3MEHEHUS
KMHETHUYECKOW U MOTEHLUAIbHOW SHEPIUH TeJia IIPH ero
CKaThIBaHUM 10 HAKJIOHHOM IJIOCKOCTH.
®dopmynupoBaHHE Ha OCHOBE HCCIIEI0OBAaHUS 3aKOHA
COXPAHEHUS MEXaHUYECKOM SHEPTUu.

OO6cy>xaeHre rpaHnl] MPUMEHUMOCTH 3aKOHA
COXPaHEHHUSI SHEPTUU.

Pemenue 3ana4 ¢ nCMOJIB30BAHUEM 3aKOHA COXPAHEHHUS
SHEpPTUH.

http://class-fizik.ru/367-
07class.html

http://school-
collection.edu.ru/

Pe3epBHOE Bpemsi 3

O01mee KOJHYECTBO 68
YacoB MO MporpaMmme

TEMATHYECKOE IVNTAHUPOBAHUE 8 KJIACC

Ne | Temarnueckue | Koamue | OcHOBHOe coaep:kaHue
n/m | 6JIOKH CTBO
4acoB
Ha

U3yYeH

OcHOBHBIE  BHABI  JACATEJIBHOCTH €  Y4eTOM
HanpasBJIeHUH padoueil NporpaMMsbl BOCIIMTAHUSA

DJIEKTPOHHbBIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypchl
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ue

TeMaTH
YeCKHUX
0J10K0B
1.1. | Ctpoenue u 7 OCHOBHBIE TIOJIOKEHUS HabiroieHne 1 MHTEPIPETAIUS OIBITOB, http://class-

CBOIiCTBA
BelllecTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPHUH CTPOEHUS BEILIECTBA.
Macca u pazmepsl aTOMOB

1 MoJIeKyJl. OTBITHI,
MOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHHUSI MOJICKYJISIPHO-
KHMHETUYECKOU TEOpHH.
Mopenu TBEpAOTO, KHUIKOTO
Y Ta3000pa3HOTO COCTOSIHUMA
BeecTsa. Kpucrammaeckue
u amopdHBbIe TBEPBIE TeNa.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI
Ha OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON
teopun. CMaunMBaHue 1
KaMWUISPHBIE SBJICHMUS.
TennoBoe pacmmpeHnue

U CXKaTHe.

CBUJETEIHCTBYIOIINUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3TUYHBIX BEUIECTB B BOJIE.

Pemenwue 3a1a4 mo OIeHWBAHUIO KOJMYECTBA aTOMOB
WJIM MOJIEKYJ B €IMHHULIE 00BhEMA BEIIeCTBA.

AHanu3 TeKCTa IPEeBHUX aTOMHUCTOB (HAIIpUMeED,
¢dparmenTa mosmel Jlykpenus «O npupoze Beieii») ¢
M3JI0KEHHEM 000CHOBAHUH aTOMHOM THUIIOTE3bI
(CMBICITOBOE UTEHHE).

OrneHka yoeuTeIbHOCTH STUX 00OCHOBAHUH.
OOBsicHeHe OPOYHOBCKOTO JABUKEHUS, SBIICHUS
muddy3un pa3Inyuil MeX1y HUMHU Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHYECKON TEOpPHH
CTPOCHWSI BEIIIECTRA.

OObsicCHEeHHE OCHOBHBIX Pa3JInYMil B CTPOCHUU T'a30B,
KHUJIKOCTEH M TBEPIBIX TEJ C UCIIOJIb30BAHHEM
MOJIOKEHUN MOJIEKYIISIPHO-KUHETHYECKON TEOPHH
CTPOCHWSI BEIIIECTRA.

[IpoBeneHue OMBITOB MO BHIPANIMBAHUIO KPUCTAILIIOB
ITOBAPEHHOM COJIM WJIM caxapa.

[IpoBenenue u 0OBICHEHUE OIBITOB,
JIEMOHCTPHPYIOIINUX KAUJUIIPHBIC SBJICHUS U SBICHUE
CMayYMBaHMUS.

OOBsICHEHNE PO KAIMMUTSIPHBIX SBICHUH JUTS
MOCTYIUICHUS BOJBI B opranu3M pacteruit (MC —
OHOI0THS).

HaGmonenue, mpoBeieHrne U 00bSICHEHHE OTIBITOB 110
HaOJII0JIEHUIO TEIUIOBOTO PaCIIUPEHUS Ta30B,

fizik.ru/cl8pd.html

http://school-
collection.edu.ru/
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KHUJIKOCTEH U TBEPIBIX TEI.

OObsicHeHne coxpaHeHus: 00bEMa TBEPIBIX TET,
TEKY4YECTH )KUIKOCTHU (B TOM YHCJIC, PA3HUIIBI B
TEKY4eCTH JJIsl Pa3HBIX KUJKOCTEH ), TaBIICHUS Ta3a.
[IpoBeseHue ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb
JABJICHHSI BO3JIyXa OT ero o0bEMa 1 HarpeBaHUS UITN
OXJIaXJICHUS, U MX OOBSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

AHalu3 MPaKTUYECKUX CUTYAIUH, CBS3aHHBIX CO
CBOWICTBaMH T'a30B, )KUJKOCTEH U TBEPBIX TEI.

1.2.

TenaoBbie
MPOoLecchI

21

Temnepatypa. CBs3b
TEMIIEPaTypPhI CO CKOPOCTHIO
TEIUIOBOTO JIBHKEHUS

qacTull. BHyTpeHHsIs SHEpTHsL.
CriocoObl U3MEHEeHNs BHYTpEHHEH
PHEpPTUU:  Temjonepeaadya U
coBepiieHne  paboTel.  Buabl
TETUIOTIEPEIauH:
TEIIONPOBOAHOCTb,
U3JTy4YCHUE.
KonnyecTBo TEmIOTHI.
VY nenbHas TEMIOEMKOCTh
BelecTBa. TemnoooMeH

U TETUIOBOE PaBHOBECHE.
YpaBHeHHE TEIIOBOTO OaaHca.
IInaBneHue u oTBEpIEBaHNE
KPUCTAJNTNYECKUX BEIIECTB.

VY nenpHas TENI0Ta MJIaBICHUS.
[Tapoo6pazoBanue u
KoHaeHcanus. Mcnapenue.
Kunenue. Y nenpHas Teminora
napooOpa3oBaHus. 3aBUCUMOCTD

KOHBCKIIHAA,

O6ocHOBaHMe MPaBUI U3MEPEHUS TEMIIEPATYPHI.
CpaBHEHHE Pa3JIMYHBIX CIIOCOOOB U3MEPEHUS U IIKAI
TEeMIEpPaTypHl.

HaGmronenne n 00bACHEHHE OIBITOB,
JEMOHCTPUPYIOUIUX U3MEHEHUE BHYTPEHHEN YHEPTUU
TeJa B pe3yJbTare TeIrIonepe1adi U padboThl BHEIIIHUX
CHIL.

Habumtoienne un 00bsiICHEHNE ONBITOB, 00CYXKIEHUE
MPAKTUYECKUX CUTYAIUH, TEMOHCTPUPYIOIINX
pa3IuYHbIe BUABI TEIJIONEPEauH: TETIONPOBOIHOCTD,
KOHBEKIINIO, U3JTyYEHUE.

UccnenoBanue siBIeHUs TEMJI000MEHA TPH CMEIIMBAaHUHT
XOJIOJTHOM Y TOPSIYEN BOBIL,

HaG6mronenre ycTaHOBIICHHSI TETUIOBOTO PAaBHOBECHS
MEXK1Y TOPSYEH U XOJIOAHON BOJOM.

Omnpenenenne (M3MEPEHHE) KOJTUYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJION MPH TEIJI00OMEHE C HarpeThIM
METaJUTHYECKUM ITHITHHAPOM.

Omnpenenenue (M3MEpEeHNE) yIETbHON TETIOEMKOCTH
BEIIECTBA.

Pemenue 3aay, CBSI3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH TIPU

http://class-
fizik.ru/cl8pd.html

http://school-
collection.edu.ru/
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TEMIEPATypbl KUTICHUS

0T aTMOC(EpHOTO JTaBICHUS.
BnaxxnocTs Bo3ayxa.
DHeprus TomMBa. Y ienbHas
TEIIOTa CTOPaHUS.
[IpuHIMIBI PaOOTHI TETIIIOBBIX
npurareneit. KI1/]

TEIIOBOTO JIBUTATEISI.
TenioBbie IBUTATEIH U 3alIUTa
OKpYKaroIlen CpeIbl.

3aKOH COXpaHEHHUs U
MpPEeBpAICHHs SHEPTUU B
MEXaHHYECKUX M TEIUIOBBIX
mporeccax.

TerooOMeHe.

AHanu3 cUTyaluii MpakTHIeCKOro UCIIOIb30BAHUS
TEIUIOBBIX CBOICTB BEILIECTB U MaT€pUAJIOB, HAIPUMED B
LEJSIX SHEProcOePEIKEHUS: TETUION3OJISALINS,
sHeprocOeperaronife KpbIiu, TEPMOAKKYMYJIISATOPHI U T.
I..

Habumronenue siBjeHui ncnapeHust 1 KOHACHCALINU.
HccnenoBanue npoiecca HCapeHUs Pa3TMYHBIX
SJKUOKOCTEN.

OObsicHeHue SBICHUI UCTIapeHHs] U KOHCHCAIUY Ha
OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUSI.

Habmoenue u 00bsiCHEHHE TIpoIecca KUIEHUsI, B TOM
YHCIIC 3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT
JTaBJICHHUS.

Omnpenenenue (M3MEPEHNE) OTHOCUTEIIBHON BIIAXKHOCTH
BO3yXa.

HabGurotenue mporiecca MmiaBiIeHNs KPUCTALTHIECKOTO
BEIIECTBA, HAITPUMED JIbJIA.

CpaBHEHUE MPOIIECCOB TUIABIICHUS KPUCTAIUTHYECKUX
TEJ U pa3MATUEHUs IPU HAarpEeBaHUU aMOP(HBIX TeTl.
Omnpenenenne (M3MEPEHHE) YACIBHON TETJIOTHI
1aBieHus Jbpaa. OO0bsICcCHEHUE SBICHUI TITaBICHUS U
KPUCTAJTU3AIIMU HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
yUeHHUSL.

Pemenwue 3a1a4, CBSI3aHHBIX C BBIYHCICHUEM
KOJIMYECTBa TEIUIOTHI B TIPOIECCax TEIIoNepeadn mpu
TUTABJICHUY Y KPUCTAJUTA3AIAH, UCTIAPEHUH 1
KOHJICHCAIIHH.

AHanmu3 cuTyalui MpakTHYECKOro MPUMEHEHHS
SIBIICHUH TUTaBIICHUS M KPUCTATM3AIUN, HATIPUMED,
MOJTyYEeHUE CBEPXYMCTHIX MaTEPHAJIOB, COJIEBast IPeJIKa
u Jp..

AHanu3 paboThl U 00BICHEHHE MPUHIINATIA ISHCTBHS
TEIUIOBOTO JIBUTATEIS.




Brluucnenue konmuecTBa TEIIOThI, BBIACISIOIIETOCs
[IPY CTOPAHUU PA3JIMYHBIX BUIOB TOIUINBA, U KII/]
JBUTATEIISL.

OO0cyx)aeHne SKOJIOTHYSCKUX TTOCIICICTBHIMA
WCIIOJIb30BAaHUS IBUTATEIEH BHYTPEHHETO CTOPAHMS,
TEIJIOBBIX U THApodJiekTpocTanuit (MC — skomorus,
XUMHUSA).

2.1. | DaekTpuYecKH 7 Onektpuzanus Ten. [[Ba pona HaGmronenue u mpoBeieHHEe OIBITOB MO AJIEKTPU3ALUN
e 3apsibl. AJIEKTPUYECKUX 3apsI0B. TEeJI IIPYU CONMNPUKOCHOBEHUU M MHIYKIIUECH. http://class-
3apsKeHHbIE B3anmoneiicTBre 3apsyKeHHBIX Habutoienue u 00bsiIcCHEHNE B3aUMOAECHCTBUS fizik.ru/cl8pd.html
TeJIa U UX ten. 3akoH Kynona. OJTHOMMEHHO U Pa3HOMMEHHO 3apsiKEHHBIX TE.
B3aUMO/IeHCTBU DIIEKTPUUYECKOE TTOJIE. OO0BsCHEHWE MMPUHITUIIA JSHCTBUS AJIESKTPOCKOTIA. htto://school-
e [IpuHuun cyneprno3unun OOBsicHEHUE SBIICHUN AJICKTPU3ALNH MTPU —pic o”é ction.edu.ru/
AIEKTPUIECKUX TOJIEH. COTIPUKOCHOBEHUH TEJI U MHIAYKIIMEH C UCTIOJIb30BAaHUEM
Hocurenu snexkrpruyueckux 3HAaHUN O HOCUTENSX JIEKTPUUYECKUX 3aPsAJIOB B
3apsiioB. DIIEMEHTAPHBIN BCIIECTBE.
ANEKTPUYECKUH 3apsi. Pacnio3naBanue 1 00bsSCHEHUE SIBJICHHUM JIEKTPU3AINH B
Crtpoenue atoma. [I[poBOAHUKN U | TIOBCETHEBHOM KU3HMU.
JTUAIEKTPUKU. 3aKOH HabOmoaenue u 00bsCHEHUE OIBITOB,
COXpaHEHUS IEKTPUUECKOTO WJUTFOCTPUPYIOMIUX 3aKOH COXPAHEHHUS DJIEKTPUIECKOTO
3apsja. 3apsja.
HaGronenre onbITOB 10 MOJIETUPOBAHUIO CHITOBBIX
JIMHUH 3eKTprudeckoro nousa. HcciaenoBanue
JENUCTBUSI DTIEKTPUUYECKOTO TTOJISI Ha IPOBOIHUKHU
U TUDJICKTPUKHU.
2.2. | IlocTOAHHBII 20 DNIEKTPUUYECKHI TOK. Y CI0BUs HaGmroenne pa3auyHbIX BUIOB JICHCTBUS
JJIEKTPUYECKH CYIIIECTBOBAHUS JIEKTPUUECKOTO | AJIEKTPUIECKOTO TOKA U OOHAPYKEHHUE dTUX BUIOB http://class-
TOK ToKa. ICTOYHHUKN MOCTOSHHOTO JICHCTBUS B IIOBCCAHCBHOM JKU3HMU.

TOKa. JIeMCTBUS SIIEKTPUUECKOTO
TOKa (TEMI0BOE, XUMHUYECKOE,
MarHuTHOE). DIIEKTPUUCCKHI

COopka 1 ucnbpITaHUE IEKTPUUECKOH 1eTH
MIOCTOSIHHOT'O TOKA.
W3mepenue cuiipl TOKa aMIIEpMETPOM.

fizik.ru/cl8pd.html

http://school-
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TOK B KHMJIKOCTSIX U ra3ax.
Onektpuueckas nenb. Cuma
TOKa. DJIEKTPUYECKOE
HanpspkeHue. ConpoTUBIEHUE
MPOBOAHMKA. Y IEJIbHOE
COIPOTHBIICHUE BEIIECTBA.
3akon Oma 1 yyacTka

nenu. IlocnenosarensHoe

U TapajiieIbHOe COeTUHEHHE
MIPOBOIHHUKOB.

Pabora u mouHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
Hxoyna—JIenua.
DNEeKTPONpPOBOJIKA U
NOTPEOUTENH IIEKTPUUECKOIN
SHEPIUu B OBITY.

Kopotkoe 3ambikaHue.

N3mepeHue 371eKTpuIecKoro HanpsoKeHHs
BOJIBTMETPOM.

[IpoBeaeHue 1 0OOBICHEHNE OTBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb 3JIEKTPUUYECKOTO
COTIPOTHUBJIICHHUS MTPOBOJIHHUKA OT €T0 JIJTUHBI, IJIOIIA TN
MONEPEYHOr0 CEYEHUsI U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MIPOTEKAIOIIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa ¥ HaNpsDKCHHS Ha PE3UCTOPE.

[TpoBepka mpaBuiIa CIOKEHUS HANIPSKEHUHN TIPH
MOCJIeI0BATEIbHOM COCIMHEHHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBuIIa Jis CUIIBI TOKA MPHU MapauieIbHOM
COCIMHEHUH PE3UCTOPOB.

AHaM3 CUTYyaIui MoCJIeI0BaTEILHOTO U
mapaijieJIbHOI0O COCANMHCHUS IIPOBOJHHUKOB B JOMAallTHUX
AIEKTPUUYECKUX CETSIX.

Pemrenue 3amau ¢ ucnonb3zoBanueM 3akoHa Oma u
dbopMyI pacuéTa dMEKTPHUUECKOTO CONMMPOTUBIECHUS MPU
MOCJIeIOBATEIFHOM U TTApAJIJIEIbHOM COSUHEHUN
MIPOBOTHHUKOB.

Omnpenenenue padOTHI IIEKTPUIECKOTO TOKA,
MIPOTEKAIOILIETO YEPE3 PEZUCTOP.

Ornpezenenre MOITHOCTH JIEKTPUUYECKOTO TOKa,
BBIJIEJISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Yepes
JIaMIOYKY OT HanpshKEHUs Ha HEH.

Omnpenenenne KII/I narpeBarens.

HccnenoBanue npeoOpa3oBaHus SHEPTUU TIPU MOABEME
rpy3a dJIEKTPOABUTATEIICM.

OOBsicHEHHE YCTPONCTBA U IPUHITUIIA JCHCTBUS
JAOMAIIHUX SJICKTPOHArpeBaTCIbHBIX HpI/I60pOB.
OOBsicCHEHNE TPUYMH KOPOTKOT'O 3aMBbIKAHUS 1
MPUHIMIIA JEHCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pemrenue 3amau ¢ ucnosib3oBaHueM 3akoHa Jxoyns—

collection.edu.ru/
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Jlenna.
HaGuroienre BO3HUKHOBEHUS JIEKTPUIECKOTO TOKA B
JKHUIKOCTH.

2.3. | MaruuTHbBIE [TocTOSTHHBIC MarHUTHI. HccnenoBanre MarHUTHOTO B3aMMOICHCTBHSI http://class-
sIBJICHU S B3anmoneiicTBue NOCTOSHHBIX MIOCTOSIHHBIX MarHUTOB. fizik.ru/cl8pd.html
MarHuToB. MarHuTHoe W3y4yeHre MarHUTHOTO MOJISl IOCTOSIHHBIX MAarHUTOB
noje. MarauTHoe nosie 3emiu IpU UX 00BETMHEHUN U pa3eICHUH. http://school-
U €r0 3HA4Y€HHUE JJIs1 KU3HU [IpoBenieHuE ONBITOB MO BU3yaJIU3aLNUN OIS collection.edu.ru/
Ha 3emie. OneIT Dpcrena. IIOCTOSIHHBIX MarHUTOB.
MaruuTtHoe nosje 3ieKTpudeckoro | M3yuenue siBineHrs HaMarHMUMBaHUs BELIECTBA. https://phys8-
Toka. [Ipumenenue HccnenoBanue neiicTBUs 3JEKTPUYECKOIO TOKA Ha i
SHGKTPOI;VIaFHI/ITOB B TEXHUKE. MarHMTHYIO CTPEJKY. P vpr.sdamgia.ru/
JlelicTBuE MarHUTHOTO IOJIS IIpoBeseHue ONBITOB, AEMOHCTPUPYIOLINX 3aBUCUMOCTb
Ha MPOBOJIHUK C TOKOM. CHJIBI B3aMMOJIEWCTBUS KATYILIKK C TOKOM U MarHuTa OT
ONEeKTpOABUTATEb IIOCTOSIHHOTO | CHJIBI ¥ HAIIPABJICHMSI TOKA B KAaTYILKE.
Toka. Mcrons3oBanue AHanmu3 cuTyalui MpakTHYECKOro MPUMEHEHMS
AJIEKTPOJIBUTaTENEH B 3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
TEXHUUYECKHUX YCTPOMCTBAX YCTpOICTBaX, MPOMBILIEHHOCTH, MEIULIMHE).
Y Ha TPAHCIIOPTE. N3ydyeHne neicTBUS MarHUTHOTO IOJISI HA IPOBOJHHUK C
TOKOM.
N3ydyeHue neicTBys 2IEKTPOBUTATENS.
N3mepenne KII/I anekTpoaBUrareabHON yCTaHOBKH.
Pacrnio3HaBanue U aHATU3 Pa3IMYHBIX TPUMEHEHHUH
AJEKTpOABUraTeNel (TpaHCnopT, ObITOBBIE YyCTPOIiCcTBa
u ap.).
2.4, | dnexTpomarHu Omnerter Qapajest. SIBnenue OmBITHI IO UCCIEJOBAHMIO SBICHUS MIEKTPOMAarHUTHOW | http://class-

THAsl HHAYKIHSA

AIIEKTPOMArHUTHOU WHIYKITHH.
ITpaBuio Jlenna.
Onekrporerepatop. CriocoObt
MOJTYYEHHUS AIEKTPUUECKON

HHAYKIOHWKU: UCCIICA0OBAHUC W3MEHEHMI 3HaYSHUS U
HaIpaBJICHUA HHAYKIIHOHHOI'O TOKaA.

fizik.ru/cl8pd.html
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OHCPIUu. :‘)HGKTpOCTaHHI/II/I

Ha BO300OHOBIIIEMEIX HCTOUHHKAX

OHECPIUuun

collection.edu.ru/
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Pe3epBHOe Bpems

Oo6uree

KOJINYECTBO
YacoB MO MporpaMmme

68

TEMATHYECKOE INTAHUPOBAHUE 9 KJIACC

Ne | Temarnueckue | Koauue | OcHOBHOe conep:kaHue OcHOBHBIE  BHIBI  JIEATEIbHOCTH €  Y4Y€TOM | DJIeKTPOHHbIE
n/n | 0JI0KkH CTBO HaNpaBJIeHNH pado4yel MPOorpaMmMbl BOCIIHTAHUS (uudgposrbie)
4acoB odpa3oBaTejIbHbIE
Ha pecypcsl
U3yYeH
ne
TEMATH
YeCKuX
0/10K0B
1.1. | MexaHu4eckoe 10 MexaHnueckoe IBUKEHHE. AHanu3 1 00CyXJIeHHE PA3IUYHBIX PUMEPOB http://class-fizik.ru/375-

JBHIKEHHUE U
CIOCOOLI ero
ONMUCAHMSA

MarepuaibHas TOUKA.
Cucrema oTcuéra.
OTHOCHTEIHHOCTE

MEXaHHYECKOTO JIBFDKCHUSI.
OO0cyxeHre TpaHul] MPUMEHUMOCTH MOJICITH
«MaTepuabHAs TOYKAY.

cl9pd.html
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MEXAHUYECKOTO JIBHIKEHUS.
PaBHOMEpHOE ITPAMOJIMHEWHOE
nsuxenue. HepaBHoMepHoe
IPSIMOJIMHEVHOE JIBUYKEHUE.
Cpenssisi ¥ MTHOBEHHAs
CKOPOCTb T€Jla PU HEPABHO-
MEPHOM JIBH)KCHHUH.
VYckopenue. PaBHOyCKOpeHHOE
IPSIMOJIMHEMHOE IBUKEHUE.
CBoboaHoe najieHue.

Onpitel ["anunes.
PaBHOMEpHOE IBUYKEHUE

110 OKpyxHOCTH. [lepnon

U 4acToTa OOpaleHHUs.

JInneliHas 1 yrinoBasi CKOPOCTH.

LlenTpocTpeMUTENbHOE
Yckopenue.

Onucanne MEXaHMYECKOro ABM)KEHUS Pa3IMUHbIMU
cnocobamu(ypaBHeHHUE, TadIUIIA, TpadHK).

AHanu3 )KM3HEHHbIX CUTYallUi, B KOTOPBIX MPOSBISIETCS
OTHOCHUTEIILHOCTh MEXaHHUECKOTO JIBFKCHUSI.
Habunroienne MexaHu4eckoro IBUKEHUS Tela
OTHOCHUTEIILHO Pa3HBIX TENl OTCUETA.

CpaBHEHME yTEW U TPACKTOPUIA IBUKEHUS OJTHOTO U
TOTO K€ TeJla OTHOCUTEILHO Pa3HBIX TENl OTCUYETA.
Amnanu3 Tekcta ["anumnes 06 OTHOCUTEIBHOCTH
JIBUKCHHS; BBITIOJIHEHUE 3aJaHHUI 10 TEKCTY
(CMBICTIOBOE UTEHUE).

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHUS OpycKa
VI JIBIDKEHUS IIAPHUKa 110 HAKJIOHHOM IIOCKOCTH.
AHanmu3 B 00CYyXKJIeHUE CITIOCOO0B TPUOIMKEHHOTO
OTIpe/IeNICHUs MTHOBEHHOW CKOPOCTH.

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBHKEHUS
(mmapuka B )KHIKOCTH, MOJICITH 3JIEKTPHIESCKOTO
ABTOMOOWJIS U T. 11.).

Ornpenenenue myTH, MPOUIEHHOTO 3a JaHHBII
MIPOMEXYTOK BPEMEHH, U CKOPOCTH Teja Mo rpaduky
3aBUCHMOCTH ITYTH PAaBHOMEPHOTO JIBFKEHUS OT
BpPEMEHH.

OO6cyxaeHre BO3MOXKHBIX MPUHIIUIIOB JIEHCTBHS
MpUOOPOB, UMEPSIIOIINX CKOPOCTh (CTUAOMETPOB).
Beruncnenue myTH ¥ CKOPOCTH TIPH PAaBHOYCKOPEHHOM
MPSIMOJIUHEHHOM JBMXKCHHUHU TeEJNa.

OrnpeneneHne NpoMAEHHOTO YT U YCKOPEHHUS
JBUKEHHSI TeTia 1Mo TpaduKy 3aBUCUMOCTU CKOPOCTH
PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO JIBFDKCHUS TEJIa OT
BpPEMEHH.

OmnpeneneHne yCKOPEHUs Tella IPH PAaBHOYCKOPEHHOM
JBUKCHHH 110 HAKJIOHHOW TJIOCKOCTH.

W3mepenue nepuojia ¥ 4acTOThI OOpaleHHs Teja 10
OKPYKHOCTH.

collection.edu.ru/
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OnpejeneHre CKOPOCTH PABHOMEPHOTO JIBHDKCHUS Tella
10 OKPYKHOCTH.

Pemenue 3a1a4y Ha onpe/ielieHne KUHEMAaTHIECKIX
XAPAKTCPUCTHUK MCXAHUYCCKOTO ABUKCHUA Pa3JIMYIHBIX
BH/IOB.

PacnioznaBanue u mpuOIMKEHHOE OMUCAHNE PA3TUNIHBIX
BHJIOB MEXaHUYECKOT'O JIBUKCHHS B IIPUPOJIC U TEXHHUKE
(Ha mpuMepax CBOOOIHO MMaJarOIIMX TE, JIBHKCHHS
JKUBOTHBIX, HEOCCHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U

zp.).

1.2.

B3aumopeiicTs
He Tea

20

[TepBbriii 3akoH HproTOHA.
Bropoii 3akon HeroTona.
Tpetuit 3akoH HptoToHa.
IIpuHIum cyneprno3unun
CHII.

Cwita ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuia
TPEHUS CKOJIBKEHUS, CUIIa
TPEHUs MTOKOs, APYTUE BUbI
TpeHusi. Cuiia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTEHHUS.
Yckopenue cBOOOHOTO
najeHus. JIBuxeHue miaHeT
Bokpyr CosHna. [lepBas
KOCMUYECKAsi CKOPOCTb.
HeBecoMocTh 1 neperpysku.
PaBHOBeCcue MarepuanbHOMU
TOYKH. AOCOIIFOTHO TBEPIOE
teno. PaBHoBecne TBEpIOro
TeJla ¢ 3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT CHIIBL.
LlenTp TsHKECTH

Hab6mronenue n 06CyXIeHUE OIBITOB C IBMYKCHUEM Tella
[IPYU YMEHBIIIEHUHU BIHUSHUA IPYTUX TEIL,
MPETMSTCTBYIOMINX JIBUKEHHUIO.

Amnamn3 Texcra I'ammnes ¢ onmrucanneM MBICIIEHHOTO
IKCIIEPUMEHTa, 000CHOBBIBAIOIIIETO 3aKOH MHEPIIUH,
BBITIOJTHEHHE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE YTCHHE);
OO0cyxaeHre BO3MOKHOCTH BBITIOJTHGHUS 3aKOHA
WHEPINHU B PA3JIMYHBIX CUCTEMAaX OTCUETA.
Hab6mronenue n o0cyXIeHEe MEXaHHUECKUX SIBICHHM,
MPOUCXOASAIIMX B cucTemMe oTcuéra «Tenexka» npu eé
PABHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa PU3UKU.

JlecTBUSI ¢ BEKTOpaMHM CHUJI: BBITIOJHEHUE 3aJJaHUH T10
CJI0’KEHUIO Y BBIYMTAHUIO BEKTOPOB.

Hab:roenue u/uimm npoBeiIecHUE OIBITOB,
JIEMOHCTPUPYIOIIHUX 3aBUCUMOCTh YCKOPEHHS Tela OT
MPUJIOKEHHOW K HEMY CHJIBI U MACChl TeJa.

Ananu3 1 oObsICHEHHE SIBJIEHHI C UCIIOIL30BAHUEM
BTOpOTro 3akoHa HrroTOHA.

Pemenue 3aga4 ¢ HCMOJIb30BAHMEM BTOPOTO 3aKOHA
HrroToHa 1 TpaBuiIa CIOXKEHUS CHII.

Onpenenenne KECTKOCTU MPYKUHBI.

http://class-fizik.ru/375-
cl9pd.html
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AHanu3 cuTyalui, B KOTOPBIX HAOJIOIA0TCS YIIPYTHE
nedopmalui, 1 X 00ObSICHECHUE C HCIIOJIb30BAHHEM
3akoHa ['yka.

Pemenue 3agau ¢ ucnosib3oBaHueM 3akoHa ['yka.
HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIBYKEHUS
OT CHJIBI HOpMAJIBHOTO AaBiieHus. O0cyxeHne
pe3yIbTAaTOB UCCIICIOBAHMS.

Onpenenenne Ko3pPUIEHTa TPEHHUS CKOIBKCHHS.
H3mepenue cCrtbl TpEHHSI IIOKOS.

Pemenue 3anay ¢ ucnonb3oBaHueM (HOPMYIIBI TSI CHIIBI
TPCHUS CKOJIbKCHUS.

AHanM3 IBW)KCHHS TEJ TOJIBKO IO ICHCTBUEM CHUIIBI
TSODKECTH — CBOOOJTHOTO MaACHUS.

OObsicHeHrEe HE3aBUCUMOCTH YCKOPEHHUsI CBOOOIHOTO
MaJicHUs OT MaccChl TeJja.

OrneHka BEeTMUMHBI CUJIBI TATOTEHUS, IEHCTBYOIIEH
MEXTy IBYMs TeJlaMu (JIJTs1 pa3HBIX Macce).

AHanmu3 IBWXEHHUS HEOSCHBIX TEIT MO ICHCTBUEM CHIIBI
TATOTEHUS (C UCITOJIb30BAHUEM JIOTIOJTHUTETBHBIX
HMCTOYHUKOB HHGOPMAITUH).

Pemenwue 3a1a4 ¢ UCMOJIb30BAaHHEM 3aKOHA BCEMUPHOTO
TATOTCHUS U (OPMYITBI JUTSl pacu€Ta CHIIBI TSKECTH;
AHanu3 OPUTHHAIBHOTO TEKCTA, OMUCHIBAIOIIIETO
MIPOSIBJICHUS 3aKOHA BCEMUPHOTO TATOTEHUS,
BBITIOJTHEHUE 38/ IaHUN TI0 TEKCTY (CMBICIIOBOE UTCHHE).
Hab6mronenue u 00CyXIeHHE OIBITOB IO U3MEHEHHUIO
Beca Tella IPH YCKOPEHHOM JIBHYKEHUH.

AHanu3 ycioBHii BOSHUKHOBEHHUS HEBECOMOCTH H Tepe-
TPY3KH.

Pemenue 3a1a4y Ha onpe/ieNieHre Beca Tella B pa3InyHbIX
YCIIOBUSX.

AHanu3 cull, IeWCTBYIOIINX Ha TEJO0, OKOsIIeecs Ha
orope.

OmnpeneneHue EHTPa THKECTU PA3TMYHBIX TElL.




1.3.

3aKOHBI
COXpaHeHHs

10

Nmnynec tena. 3menenue
uMITysbca. IMIyibsc Cusl.
3aKOH COXpaHEHUsl UMITYJIbCa.
PeaktuBHOE NBHKEHUE.
Mexanuueckasi pabora u
MoIHOCTb. Pabora cun

TSYKECTHU, YIIPYTOCTU, TPEHHUS.
CBs13b SHEPruu U paboThI.
[loTeHumanbHas FHEPrus

Tena, NOJHATOrO HaJl
MIOBEPXHOCTHIO 3EMJIN.
[TorenuumanbHass SHEPTUS CHKATON
npyxxuHbl. Kunernueckas
sHeprus. Teopema o
KMHETUYECKOU SHEPIUH.

3aK0H COXpaHEHUsI MEXaHUIECKOM
DHEPIUH.

HaGmonenue n 06¢yX1eHue OIBITOB,
JEMOHCTPUPYIOLINX [Epelady UMITYJIbCA IIPU
B3aUMOJICIICTBUU TEJ, 3aKOH COXPAaHEHUs UMITYJIbCa IPU
abCOJIIOTHO YIIPYTOM M HEYIIPYTOM B3aMMOJCHCTBUU
TeJ.

AmnHanu3 cuTyaruii B OKpy»Karolei K1U3HU C
WCII0JIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCa.
Pacno3znaBaHue sIBIICHHS] pEaKTUBHOIO IBUKEHUS B
npupoae u texuuke (MC — 6uonorus).

[IpumeneHne 3ak0Ha COXpaHEHUsI UMITYJIbCA IS
pacuéra pe3yabTaToB B3aUMOJICHCTBUS Tel (Ha
MpUMEPAX HEYNPYroro B3auMOICUCTBHUS, YIIPYTOro
LEHTPAIbHOI0 B3aUMOJICUCTBHS IByX OJIMHAKOBBIX TEI,
OJIHO U3 KOTOPBIX HEMOABHXHO).

Pemenue 3anau ¢ UCIOJIB30BAHUEM 3aKOHA COXPAHEHHUS
WMITYJIbCA.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPU TOIBEME
rpy3a ¢ UCIOJIb30BaHUEM HEMOABUKHOTO U TTOABUKHOIO
OJIOKOB.

H3mepenne MOITHOCTH.

H3MepeHne noTeHIMaIbHOW SJHEPTUH YIIPYTO
N1e(pOPMUPOBAHHOM NMPY>KUHBI.

H3MepeHne KUHETUYECKOW SHEPTUU TEJIA 10 JJIMHE
TOPMO3HOTO MYTH.

DKCNEePUMEHTAIBHOE CPAaBHEHHNE U3MEHEHUS
MMOTEHIIMATIBbHON U KHHETUYECKON SHEPTUH TeNa NpU
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH.
DKcIepuMeEHTaIbHAs TPOBEPKA 3aKOHA COXPAHECHUS
MEXaHHYECKON YHEPTHU MTPU CBOOOTHOM TaCHHH.
[IpuMeHeHne 3aK0HA COXPAaHEHUSI MEXaHUYECKON
SHEPruu s pacyéTa NOTEHUHAIBHON U KUHETUYECKOU
SHEpruy Tena.

http://class-fizik.ru/375-
cl9pd.html
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Pemenue 3ana4 ¢ UCIOJIB30BAHUEM 3aKOHA COXPAHEHHUS
MEXaHUYECKON IHEPTHUU.

2.1. | Mexaunueckue KomnebarenpHoe ABUKEHUE. HabGmronenune xkonebanuii mon neiicrsueM cui Tsoxectd u | http://class-fizik.ru/375-
KoJIe0aHUus OCHOBHbIE XapaKTEPUCTUKHU YIPYTOCTH M OOHApYKEHUE MOT00HBIX KOJICOaHM B cl9pd.html

Kosie0aHui: Iepuo, 4acToTa, OKpY’KaroIllleM MHUpe.
amMIuTyna. Marematndeckuid 1 | AHaiIu3 KosieOaHui rpy3a Ha HUTH U Ha TIPYKUHE. http://school-
NPYKUHHBIA MasiTHUKY. Onpenenenne 4acToThl KOJIEOAHNUH MATEMATUYECKOTO U | ~o|lection.edu.ru/
[TpeBpareHue SHePruy Npu MIPYXUHHOTO MasiTHUKOB.
K0JIe0aTEeIbHOM JIBH)KEHUU. Habmroienue u o0bsicCHEHUE SIBIICHUS pe30HaHcAa. https://phys-
3aryxaroiye KojaeoaHusl. HccnenoBanue 3aBUCUMOCTH MEpUoAa KoJieOaHUH oge.sdamgia.ru/
BrinyxaeHnble KoyeOaHusl. MOJIBEILIEHHOTO K HUTHU Tpy3a OT JAJUHBI HUTH.
Pe3onanc. [TpoBepka HE3aBUCUMOCTH NIEPHOJIa KOJIeOaHuil rpy3a,

MOJIBEILIEHHOTO K JIEHTE, OT MaCcChl rpy3a.

Habutoienue u 00Cyx/1eH1e ONbITOB,

JEMOHCTPHUPYIOIINUX 3aBUCUMOCTh MEPHOJIa KOJIeOaHHi

MPYXKUHHOTO MasTHUKA OT MACChI TPy3a U )KECTKOCTH

MIPYKHUHBIL.

[IpuMeHEeHHEe MAaTEMATHYECKOTO U MPY>KUHHOTO

MasiTHUKOB B KaUYECTBE MOJIENIeH JJIsl OMMCAHUS

KoJIeOaHUM B OKPY’KAIOIIIEM MHPE.

Pemenne 3a1ay, CBSI3aHHBIX C BBIYMCICHUEM HIIN

OLIEHKOW 4acTOThI (TIepro/ia) KoJieOaHuil.

2.2. | Mexanuveckune CBolicTBa MEXaHUYECKUX OO0Hapy>keHHe U aHaTU3 BOJIHOBBIX SIBIICHUH B http://class-fizik.ru/375-

BOJIHBI. 3BYK

BOJIH. J[JTMHA BOJHBI.
MexaHn4eCcKUe BOIHBI B TBEPAOM
Tee, CeCMUYECKHE BOJIHEL.
3ByK. 'poMKOCTB 3ByKa

1 BbicoTa TOHA. OTpakeHue
3ByKa. IH(}pa3ByK u ynpTpa-
3BYK.

OKpY’KaroIieM MUpe.
Habmoienue pactpocTpaHeHus MPOJOIbHBIX U
TOTNIEPEYHBIX BOJIH (HA MOJIETN) ¥ OOHApYKEHNE
AQHAJIOTUYHBIX BUJIOB BOJIH B MIPHUPO/IE (3BYK, BOJISIHBIE
BOJIHBI).

Brruncnenue IIMHBI BOJIHBI U CKOPOCTH
pacnpocTpaHeHHs 3BYKOBBIX BOJIH.

cl9pd.html

http://school-
collection.edu.ru/

https://phys-
oge.sdamgia.ru/
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DKCIepUMEHTAITLHOE OIPE/ICIICHUE TPAaHUI] YaCTOThI
CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHUH.

HaOmroeHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI
(B TOM HHCIIE ¢ UCMOJIB30BAHUEM MY3BIKAIbHBIX
WHCTPYMEHTOB).

HaGmonenne u 00bsICHEHHE SIBIICHUS aKyCTUYECKOTO
pe3oHaHca.

AHanu3 OPUTHHAIBLHOTO TEKCTA, MOCBAMIEHHOTO
WCIIOJIb30BAHUIO 3BYKa (WJIH YIbTPa3BYyKa) B TEXHUKE
(9x0JI0KaIMs, YIBTPa3BYK B MEIUIIUHE U JIp.),
BEITIOJTHEHUE 3a/IaHUN TI0 TEKCTY (CMBICIIOBOE UTCHHE).

3.1. | DumexkTpomarau DJIEKTPOMAarHUTHOE TIOJIC. ITocTpoenue paccyxaeHnii, 000CHOBBIBAIOIIIX http://class-fizik.ru/375-
THOE T0J1e H DJIEKTPOMAarHUTHBIC BOJTHBI. B3aMMOCBSI3b JICKTPUYECKOTO M MATHUTHOTO TIOJICH. cl9pd.html
JIeKTPOMATHHU CBOICTBa DIIEKTPOMArHUTHBIX DKcIepUMEHTATbHOE H3yUeHNE CBONCTB
THBIE BOJIHBI BoJH. [1Ikasna 3JIeKTPOMAarHUTHBIX | AJIEGKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C TTIOMOIIBIO http://school-

BoJIH. Mcnionbp3oBanue MOOUIIBHOTO TeNeoHa). collection.edu.ru/
AJIEKTPOMArHUTHBIX AHalu3 PeHTITC€HOBCKMX CHUMKOB Y€JIOBEYECKOT0 Opra-
BOJTH JIJISI COTOBOM CBSI3H. HU3Ma. https://phys-
DJIeKTpOMAarHUTHAs PUPOJIA AHaIu3 TEKCTOB, OMUCHIBAIOIINX MTPOSBICHHUS oge.sdamgia.ru/
cBeta. CKOpOCTh CBeTa. 3JIEKTPOMArHUTHOTO M3JTydEHHsI B TPUPO/IC: KUBBIC
BonHOBBIE CBOMCTBA CBETa OpPTaHU3MBI, U3JTYUYCHUS] HEOCCHBIX TEJ (CMBICIIOBOE

YTEHUE).

Pacrnio3HaBaHue 1 aHATU3 Pa3IMYHBIX IPUMCHEHUI

3JIEKTPOMATrHUTHBIX BOJIH B TEXHHKE.

Perntenue 3aau ¢ ucmnosib30BaHUEM (HOPMYJT TSI

CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJTHHBI BOJHBI U

YacTOThI CBETA.

4.1. | 3akoHBI Hcrounuku cBeta. JlyueBas Hao0urroieHure OIbITOB, JEMOHCTPHUPYIOIINX SIBJICHHAC http://class-fizik.ru/375-
pacupoctpane Mozenb ceera. [Ipssmonuuerinoe MPSAMOJIMHEMHOTO PACIIPOCTPAHEHHS CBETA cl9pd.html
HHS CBeTa pacrpoCTpaHEHHE CBETA. (BO3HMKHOBEHHE TCHH U TOJYTCHHU), U UX
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3atmenust CosHia v JIyHBbI.
Otpaxenue csera. [lnockoe
3epKaJlo. 3aKOH OTPAKEHUS
ceera. [Ipenomienue ceera.
3aKOH MpeJIOMJICHHSI CBETA.
[losnHOE BHYTpEHHEE OTpaKEeHUE
cera. Mcnonb3oBanue
BHYTPEHHET0 OTPa)KEeHUs

B OIITUYECKUX CBETOBO/IAX.

UHTEPHOpETas C UCTI0JIb30BAHUEM ITOHATHSI CBETOBOTO
Jy4a.

OO0BsicHEHHE U MOJICIUPOBAHUE COJTHEYHOTO U JIYHHOTO
3aTMCHUI.

HccrnenoBanue 3aBUCUMOCTH yTIJIa OTPaXKEHUS
CBETOBOTO Jiy4a OT yTJia NaJICHUs.

N3yuenune cBONCTB M300paXeHUs B INIOCKOM 3€pKaJie.
Hab:roaenne u 00bSICHEHHE OIBITOB IO MOJYYCHHUIO
M300paKeHUI B BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
Hab6mronenue n 00bICHEHHE OIBITOB 110 MPEIOMIICHUIO
CBETa Ha TPaHUIIC PA3JIMYHBIX CPEJl, B TOM YHCIIE
ONBITOB C MOJIHBIM BHYTPEHHUM OTPAKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIIEHHUS OT yIJia
MaJIeHUs CBETOBOIO JIyya HA IPAHULIE «BO3yX—
CTCKIIO».

Pacnio3zHaBanue ABIECHHUIN OTPaXEHUSI U TPETOMIICHUS
CBETa B NOBCEIHEBHON KU3HU. AHAIIN3 U 00BICHEHNE
SIBIICHUA ONITUYECKOTO0 MUpaXKa.

Pemenue 3aga4 ¢ HCNOJIB30BAHMEM 3aKOHOB OTPAKEHUS
U MIPEJIOMJIEHHUSI CBETA.

http://school-
collection.edu.ru/

https://phys-
oge.sdamgia.ru/

4.2. | JInu3bl JluH3a, X0 JTy4eH B JIUH3E. [Tonmyuenne n3o00paXkeHuii ¢ MOMOIIbIO coduparomeit u | http://class-fizik.ru/375-
U ONITHYECKHE Onrtuyeckas cucrema. paccemBaroIeH JTNH3. cl9pd.html
npuoOpPbI Onrtudeckue npudOpHI: Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOM
dboToanmapar, MUKPOCKOIT CHUJIBI COOMPAIOIIEH JTUH3HI. http://school-
M TENECKOIL. ['11a3 kak onTudeckas | AHaIM3 yCTPOKWCTBA M NPUHIIMIIA AEHCTBHS HEKOTOPBIX | oollection.edu.ru/
cucrema. bimsopykocth ONTHYECKUX MPUOOPOB: (hoToanmapara, MUKPOCKOIIA,
U TATbHO30PKOCTh teneckona(MC — OHOJIOTHSI, aCTPOHOMHS). https://phys-
AHanu3 sSBJIeHUN OIU30PYKOCTH U 1aTbHO30PKOCTH, oge.sdamgia.ru/
npuHIUna aevictus oukoB (MC — Guosorus).
4.3. | Paznoxkenne Pasnoxxenue 6enoro csera Habmonenue no pasznoxenuto 0e10ro cBeTa B CIEKTP. http://class-fizik.ru/375-
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0eJI0ro cBeTa B
CIIEKTP

B criekTp. OnbiThl HhroTOHA.
CrnosxeHue CeKTpaIbHbIX
uBeroB. [{ucnepcus ceera

HabnroneHne u 00bsICHEHNE OIBITOB T10 MOJTYYSHHIO
0€eJI0ro CBEeTa IpH CIIOKEHUH CBETa Pa3HBIX LIBETOB.
[IpoBenenune u 00BICHEHUE ONBITOB MO0 BOCIIPUSITHIO
[[BETa MPEIMETOB MPHU MX HAOIIOJCHUH Yepe3 [IBETOBEIC
(buIbTpHI (IIBETHBIEC OYKH).

cl9pd.html

http://school-
collection.edu.ru/

https://phys-
oge.sdamgia.ru/

5.1. | Mcmyckanue u Omnsitel Peszepdopaa u O6cyxnenue nenu onbiToB Pesepdopaa mo http://class-fizik.ru/375-
MorJioleHue IJIaHeTapHass MOJICJIb aTOMA. HCCJICIOBAHUIO aTOMOB, BbIIBHXKCHHE T'UIIOTE3 O cl99d.html
CBEeTa aTOMOM Monens atoma bopa. Mcryckanue | BO3MOKHBIX pe3yJbTaTax OMbITOB B 3aBUCHMOCTH OT
U TIOTJIONICHHE CBETA MIPE/II0IaracMoro CTPOCHHs aTOMOB, (hOPMYTUpOBaHHE http://school-
atomoM. KBauThl. JIuHeiiuareie BBIBOJIOB U3 PE3YJIbTATOB OIBITOB. collection.edu.ru/
CIIEKTPBI OOcyxaeHre MPOTUBOPECUNHA TUTAHETAPHON MOJCITH
aToMa M OCHOBaHHUU Jijis Tunote3bl bopa o https://phys-
CTAallMOHAPHBIX OPOHUTAX DIIEKTPOHOB. oge.sdamgia.ru/
HaOmroieHre CIIONTHBIX U IMHEHYaThIX CIICKTPOB
U3JIy4eHUs pa3InyHbIX BemecTB. OObsicHEHNE
JMHEWYAThIX CIIEKTPOB U3JTYUCHUSI.
5.2. | CTtpoenue PagroaktuBHOCTH. Anb(da-, OOcykaeHre BO3MOXHBIX THITOTE3 0 Mojessix crpoenus | http://class-fizik.ru/375-

aTOMHOTIO siIpa

6era- 1 TaMMa-U3ITy4eHHUS.
CtpoeHue aTOMHOTO si/1pa.
HyxiionHas Mojesb aTOMHOTO
sanpa. U3otonsl. PagnoakTruBHbBIE
npespatenus. [lepuon
nonypacnazaa. JlerctBus
PaIMOaKTUBHBIX M3JIy4YeHHH Ha
JKUBBIC OPTaHU3MBI .

a1pa.
Onpenenenue coctapa sep Mo 3aJaHHBIM MacCOBBIM U
3apsA0BBIM YHCIIaM U M0 MOJIO0XKEHUIO B IEPUOAUYECKON
cucteme 1eMeHToB (MC — xumus).

AHanu3 U3MEHEHUs COCTaBa sIpa U €ro MOJIOXKEHUSI B
MEepUOINYECKON cucTeMe mpu paarnoakTuBHocTH (MC —
XUMHUSA).

HccnenoBanue TpeKOB 4aCTHUIL IO TOTOBBIM
¢dotorpadusim.

ObHapy>xeHue 1 U3MepeHre paJuaioHHOT0 oHa C
IIOMOLIBIO JO3UMETPA, OLIEHKA €70 MHTEHCUBHOCTH.
AHanmn3 OMOIOTHYECKUX U3MEHEHHM, MPOUCXOSTIINX

cl9pd.html

http://school-
collection.edu.ru/

https://phys-
oge.sdamgia.ru/
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MO ICUCTBUEM PaIMOAKTUBHBIX u3nydeHnii (MC —
OHMOJIOTHS).

Hcnonbs3oBaHue paquoaKkTHUBHBIX U3Ty4YE€HUN B
meaunuae (MC — Guonorus).

5.3. | SinepHbie SnepHbie peakiuu. 3aKOHbBI Penrenue 3aau ¢ ucmoyib30BaHNEM 3aKOHOB coxpaneHws | http://class-fizik.ru/375-
peakuuu COXpaHEHHS 3apsII0BOTO MaCCOBBIX H 3apsI0BBIX YUCEI HA ONIPEIeICHUE cl9pd.html
¥ MacCOBOT'O YMCeIl. DHEePTHUs PE3yIbTATOB SIEPHBIX PEAKIUil; aHAINU3 BO3MOKHOCTH
CBSI3U aTOMHBIX saep. CBsa3b WJIA HEBO3MOXXHOCTH SIACPHON PEaKIiH. http://school-
Macchl M dHepruu. Peakimu O1ieHKa SHEPTHHU CBSI3U SJIEP C MCIOJIb30BaHUEM collection.edu.ru/
CHHTE3a U JICJICHUS SIEpP. (dhopMyIel DitHIIITEHHA.
Hcrounnku sueprun CosHia OOcyKIeHHE TIEPCIIEKTUB UCTIOb30BAHUS https://phys-
U 3BE371. SlnepHas sHepreTHKa YIIPaBIIIEMOTO TEPMOSIJIEPHOTO CHHTE3A. oge.sdamgia.ru/
OOcyKeHHE TIPEUMYIIIECTB M SKOJIOTUYCCKHUX TPOOIIeM,
CBSI3aHHBIX C sfepHOM aHepreTukoil (MC — skomorus).
6.1. | CucremaTu3an O0600611eHne cosepkaHus BoimonHenne  y4eOHbIX — 3aJaHuii,  TpeOYIOLIUX
usi 1 KaXJI0OT0 U3 OCHOBHBIX DPAa3/ieloB | JEMOHCTpPAllMM KOMIIETEHTHOCTEH, XapaKTepH3YIOLINX
00001IeHNE Kypca pU3HKHU: €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
NpeAMeTHOI 0 MeXaHUYEeCKUe, TEeIUIOBBIE, - TNPUMCHEHUS TIOJYYCHHBIX 3HAHWW Ui HAYYHOTO
cojiep:KaHusA U 3JIEKTPOMArHUTHBIC, KBAHTOBBIC OOBsSICHEHUSI (PU3MUECKUX SBJICHUH B OKPYXKAIOIIEH
omnbITAa Jes- SIBJICHUSL. MPUPOJIC ¥ TIOBCEHEBHOM JKU3HHU, a TAK)KE BBISIBICHUS
TeJILHOCTH, Hayunslit MeTO IO3HAHUS U (U3NIECKUX OCHOB PsAZIa COBPEMEHHBIX TEXHOJIOTHIA;
NPHOOPEeTEHHO €ro peanu3anus B pU3nyecKux - TNPUMEHEHUS  OCBOCHHBIX  3KCIIEPHUMEHTAIbHBIX
ro Nnpu UCCIICIOBaHHSX. YMEHUH ISl WCCIIeoBaHUS (DU3MUYECKUX SIBJICHUH, B
U3yYeHHn CBs13b (PU3HMKH U COBPEMEHHBIX TOM 4YHCJIE JUIsI TPOBEPKH THUIIOT€3 M BBISBICHUS
BCEro Kypca TEXHOJIOTHH B 00J71aCTH Tepelaun | 3aKOHOMEPHOCTEH.
$usukn UH(OPMaIIH, SHEPTETHKE, Pemenne  pacy€TtHeIXx  3ama4, B TOM  YHCIeE

TPaHCIOPTE.

MPEATNOJIaralonuX UCIOIb30BaHue (GU3HIECKON MOIETH
U OCHOBAHHBIX Ha COJIEP)KAHUHU PA3JIMYHBIX Pa3JiesioB

Kypca buzuky;
Boinonnenue U 3ammTa IPYNIOBBIX WIH
WHAWBUYaIbHBIX IPOEKTOB, CBSI3aHHBIX ©
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coJiep’KaHueM Kypca

O01mee KOJIHYECTBO
4acoB M0 MporpamMmme
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