MUWHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN
Munucrepcerso oopasoBanust OMckoi 001acTi
Komurer o0pazoBanusa Aamuaucrpanuu IlaBaorpagckoro MyHuIunaJbHOro paiioHa

MBOY "IOpsbeBckas CII"

COI'TACOBAHO YTBEPXJIEHO

3am. nupexropa no YBP  Jlupexrop MbOY
"IOpreBckasa CII"

Kpucans C.B.

[Iporoxon Ne 1 ot «28» Ta6aunmkos B.H.

aprycra 2023 1. ITpuxka3z Ne 138/2 ot «28»
aBrycra 2023 .

( )
OOKYMEHT NoArnmMcAH

ONEKTPOHHOWM MOAMNUCBLIO

CepTtudpmkar: 00FODB81E747882F1093A2B5C8BD6E996B
Bnapeneu: Ta6ayHukos Bnagumup Hukonaeeny
[LevictBuTtener: ¢ 14.02.2023 go 09.05.2024

)
PABOUYAS TIPOTPAMMA

(ID 1067193)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

JUTs 00yJaromuxcs 7-9 KiaccoB

c. IOpbeBka 2023



HOACHUTEJBHASA 3AITUCKA

IIporpamMa 1no ¢u3uke Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30oBaHUS COCTABJICHA HA OCHOBE IIOJIOXKEHUH U
TpeOOBaHUH K pe3yibTaTaM OCBOEHMs Ha 0a30BOM ypOBHE OCHOBHOM 00pa30BaTeIbHOI IPOrpaMMbl, IPEACTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuétom deaepanpHOl paboueit mporpaMMbl Bocniutanusd 1 KoHuenuu npenogaBanusi y4eOHOTO
npeaMera «OU3nKay.

ConepxaHue mporpaMMbel 1O (U3MKE HaMpaBiIeHO Ha (OPMHUPOBAHHE €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH
00yYaroIMXcsl U OpraHu3aluio U3y4eHus! (PU3MKK Ha AEATENLHOCTHOM OCHOBE. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXHOCTH y4yeOHOro mnpeaMera B peanm3auud TtpeboBanuiit ®I'OC OOO Kk mMmIaHUpYeMBIM JIHYHOCTHBIM U
METaNpeIMETHBIM pe3ybTaTaM 00ydeHHs], a TAKXKE MEKIPEAMETHbBIE CBSI3U €CTECTBEHHO-HAYYHBIX yUCOHBIX IPEAMETOB
Ha YpOBHE OCHOBHOTO 00I11ero o0pa3zoBaHusl.

[IporpamMma o ¢u3uke ycTaHaBIMBAET paclpeneneHre yueOHOro Marepuaia mo rojaM odydeHus (IO Kiaccam),
IpeyiaraeT NPUMEPHYH IIOCIENOBAaTeIbHOCTh M3YYEHHMs TEM, OCHOBAHHYIO HA JIOTMKE pPa3BUTHA IPEIMETHOTO
CoJIepKaHUs M yUETEe BO3PACTHBIX OCOOCHHOCTEH 00yJatONiXCsl.

[IporpamMma 1o ¢usnke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOW MOMOLIM YYUTEIO B CO3JaHUU paboueit
[IPOTPaMMBbI IO y4eOHOMY IPEAMETY.

®dusuKa ABISIETCS CUCTEMOOOPA3YIOLIMM TSl €CTECTBEHHO-HAYYHBIX YIEOHBIX IPEAMETOB, IOCKOJBKY (hPHU3UUECKUE
3aKOHBI JIe)KaT B OCHOBE MPOLECCOB W SIBJICHWH, W3y4aeMbIX XUMHEW, Ouosorued, acTpoHOMHEH M (U3NUECKON
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, NpPEAOCTaBIsieT HambOoyiee SICHbIE 00pasilbl
MPUMEHEHUS] HAyYHOT'0 METOa ITO3HAHUS, TO €CTh CII0C00a MOIY4EHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa 13 r1aBHBIX 33124 (GU3NIECKOT0 00pa30BaHUS B CTPYKTYpe 00IIero o0pa3oBaHusl COCTOUT B JOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH M MHTEpEca K HayKe y 00yJaroIuxcsl.

Uzyuenne ¢usukn Ha 0a30BOM ypOBHE MpEAIOiaraeT OBJIAACHUE CICAYIOIIUMH KOMIIETEHTHOCTSIMH,
XapaKTEePU3YIOIINMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB!

® HayyHO OOBSCHSTH SBJICHUS;
®  OIECHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
®  UHTEpPIpPETUPOBATH JaHHBIEC U HCII0JIb30BAaTh HAYYHbIE JOKA3aTebCTBA /JIS MIOTYUYEeHHUS BEIBOJIOB.
Henn n3ydeHus: GU3NKK HA YPOBHE OCHOBHOTO 0OIEro oOpa3oBaHus omnpezeieHsl B KoHnenmu npenojaBanus
yueOHoro npeamera «Dusnka» B 00pa30BaTeNIbHBIX opraHu3alusx Poccuiickoit denepanyu, peasu3yroIUX OCHOBHBIC
o01mmeo0pa3zoBarenbHble POrpaMMBbl, yTBepkaAEHHOH pemenneM Kosurernn MunmucrepcTBa npocsemeHust Poccuiickoit
®denepanmu (nmpotokoin ot 3 nexadpst 2019 r. Ne [TK-4BH).
Henu udyyenns pusukm:
e npHOOpeTeHHEe HMHTEepeca W CTpPEeMIICHUs] OOyJaroIlMXCs K HAyYHOMY H3YYEHHIO HPUPOABI, Pa3BUTHE HX
WHTEJUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTENH;

®  pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE MO3HAHUS U (JOPMHUPOBAHUE UCCIIEIOBATEILCKOIO OTHOIIEHHUS K
OKPY’KaroIlluM SBJICHUSIM;

e (QopMupoBaHHE HAayYHOTO MHPOBO33PEHHS Kak pe3yiabTaTa H3yYeHHS OCHOB CTPOCHHsI MaTepuud H
(dyHIaMEHTaIbHBIX 3aKOHOB (DU3HKH;

e (QopMmupoBaHHE MPEACTABICHUH O ponu (U3MKK Ui Pa3BUTHUS JAPYTMX €CTECTBEHHBIX HAyK, TEXHHKH U
TCXHOJIOTHA;

e pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cepax Oynymied mpoecCHOHATbHON AEATENbHOCTH, CBA3aHHOU C
(pU3UKOIA, TOATOTOBKA K AaJbHEHIIEMY OOYUYEHHUIO B 3TOM HAIlPaBJICHUH.

JlocTrkeHre TUX Ieieil nporpammsl 1Mo (PU3MKe Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHHUS 00ECICUHMBACTCS
pelIeHneM CIeAyIONX 3a1aY:

e [pHOOpETeHHE 3HAHMHA O JUCKPETHOM CTPOCHHMH BELIECTBA, O MEXaHMYECKHX, TEIJIOBBIX, JJIEKTPUUYCCKHUX,

MarHUTHBIX 1 KBAaHTOBBIX SIBIICHHSX;

® MpHOOpETeHHE YMEHWH ONKCHIBATh M OOBACHATH (PU3MUYECKHE SIBICHHS C KCIOJIb30BAHUEM ITOJYYEHHBIX

3HAHWUH;
® OCBOGHHE METOJIOB PEIICHHs NPOCTEHIINX pacu€THBIX 3a]ad C HWCIOJIb30BaHWEM (U3MYeCKHX MoJenei,
TBOPYECKUX U MIPAKTUKO-OPHUEHTUPOBAHHBIX 33/1a4;

e pa3BuUTHE yMEHHH HaOII0AaTh NPHUPOIHBIC SBICHHA W BBINOJIHATH OIBITHL, J1a0OpaTopHbE pabOTHl U
SKCHEPUMEHTAIBHBIE HCCIICIOBAHNUS C UCTIONb30BaHUEM H3MEPHUTENBHBIX TPUOOPOB;

e ocBocHHE TpPHEMOB pabOTHl ¢ WHPOpManuerd (U3NIECKOro CoNepKaHus, BKIOYas HHPOPMALHUIO O
COBPEMEHHBIX JOCTIKCHUAX (PU3UKH, aHATTU3 U KPUTUUIECKOE OLIEHUBaHNE HH(POPMALINHY;

® 3HAaKOMCTBO €O cdepaMu NPOPEeCCHOHATBHON IEeSITENbHOCTH, CBA3aHHBIMH C (HM3HKOH, M COBPEMEHHBIMH
TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHXEHUAX (PU3NUECKON HAYKH.

Ha u3ydenue ¢usmnku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOILEro 00pa3oBaHusi OTBOAUTCS 238 dacos: B 7
kiacce — 68 yacoB (2 waca B Henmeno), B 8 kiacce — 68 wacoB (2 vaca B Henmenwoo), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

IIpennaraemslii B mporpaMme 1o (GpusMke nepedeHs J1abopaTOpHbIX paboT U OIBITOB HOCUT PEKOMEHIATEIbHBIA XapaKTep,



YUYHUTENIb JeNaeT BBHIOOP MPOBEIACHUS JIA0OPATOPHBIX PabOT M OIBITOB ¢ yYETOM HHAMBUAYAIBHBIX OCOOCHHOCTEH
00yJarouXxcs, CIIICKa dKCIIEPIMEHTAIBHBIX 3a/IaHUH, IIpeAaraéMbIX B paMKax OCHOBHOT'O TOCYIapCTBEHHOTO 3K3aMeHa
o (u3mnKe.

COJAEP)KAHUE OBYYEHHUSA 7 KJIACC

Pazpnen 1. ®uszuka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUpa.

dusuka — Hayka o npupone. SBiacHus mnpuponbl. Du3NYECKHE SBICHUS: MEXaHUYECKHE, TCIUIOBbIE,
AJIEKTPUYECKHE, MarHUTHBIC, CBETOBBIC, 3BYKOBEIE.

Odusnyeckne BeNMWYUHBL V3Mepenne ¢usnuecknx BeawuwH. Pu3mdeckue mpuOophl. IlorpenrHocTs n3MepeHuH.
MexyHapoIHasi CHCTeMa eTUHUII.

Kak ¢musuka m apyrue ecTecTBEHHBIE HAayKd H3Y4aloT Npupoay. EcTecTBeHHO-Hay4HBIH METOJA MO3HAHUS:
HaOIfo/IeHNe, TOCTAHOBKA HAYYHOTO BOIMPOCA, BHIIBIKEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OObSICHEHUE
HaOmrogaemMoro sieieHus. Onucanne GU3NISCKUX SIBICHUHA ¢ TTOMOIIBI0 MOJICIICH.

Hemoncmpayuu.

1. MexaHHUYECKHUE, TEIUIOBBIC, JJICKTPUUECKUE, MATHUTHBIC, CBETOBEIC SIBIICHUS.

2. ®wusuueckre MpuOOPHI U MPOLEAypa MPSIMBIX N3MEPEHUI aHAIOTOBBIM U IIH(PPOBBIM TPHUOOPOM.

Jlabopamopnvle pabomout u onvimol.

Omnpenenenne MEHbI JEIEHUS MKAIbl U3MEPUTEIHHOTO TIPHUOopa.

N3mepenne pacCTOSHUMN.

Nsmepenne o6bEma JKUIKOCTH U TBEPAOTO TETA.

Omnpenenenne pa3MepoB MaIbIX Tell.

N3mepenue TeMiiepaTypsl IPU IOMOLIH KHIKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPHI.

[IpoBenenme uccneaoBaHUS MO MPOBEPKE THIIOTE3BI: NaTbHOCTh MONETA MIAPUKA, MYIIEHHOTO TOPU30HTAIIBHO,
TeM 0oJIblIile, YeM OOJIbIIIE BHICOTA ITYCKa.

Pazpnen 2. [lepBoHauyasibHbIe CBeIeHUS O CTPOCHUM BellecTBA.

CrpoeHue BemecTBa: aTOMbI M MOJIEKYIIBI, UX pa3Mepbl. OTBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBxenue yactull BemiectBa. CBSI3b CKOPOCTHU ABMXKCHHS YACTHUI[ C TEMIIEpaTypoid. BpoyHOBCKOE NBIKEHHE,
muddys3us. BlanmoeiicTBre 4acTHI] BeIECTBA: MPUTSDKEHUE U OTTaIKHBAHUE.

ArperaTHbIE COCTOSIHUS BEIIECTBA: CTPOSHHUE Ta30B, )KUIKOCTEH U TBEPHBIX (KPUCTAILUTNIECKHX) Tel. B3anmMocBsi3b
MCXKIOY CBOMCTBaMU BCIIECTB B pa3HbIX arpe€raTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM. OCO6GHHOCTI/I
arperaTHbixX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JABHKEHUS.

2. HaOmonenue nuddysun.

3. Habmonenue sBneHMA, O0BSICHIIOIINXCS MPUTSDKEHNUEM WITH OTTaJTKMBaHUEM YaCTHIL BEIIECTBA.

Jlabopamopnvle pabomout u onvimol.

1. OueHka quameTrpa aToMa METOJIOM PSIOB (C UCTIOIB30BaHUEM (oTOorpaduii).

2. OnbITHI IO HAOIOJIEHUIO TETIJIOBOTO PACHIMPEHUS Ta30B.

3. OnbITH 10 OOHAPYKEHUIO JIEHCTBHS CHUJI MOJICKYJISIPHOTO TTPUTSKEHISL.

Paszpnen 3. /IBu:keHue u B3auMoJelicTBHE TeJl.

Mexanndeckoe aBmkeHHe. PaBHOMepHOe W HepaBHOMepHoe aBmkeHHe. CkopocTs. CpemHsst CKOPOCTh IPH
HEPaBHOMEPHOM JIBWKEHHH. PacuéT myTH 1 BpeMEHH JIBUKCHUS.

SBneHve wHepIWU. 3aKOH WHEpHHU. B3anMoaelCTBUE TeNn Kak MpHYMHA M3MEHEHWS CKOPOCTH JBW)KCHUS TEIL
Macca kak Mepa UHepTHOCTH Tena. [LtoTHocTh BemecTBa. CBsI3b TUNIOTHOCTH ¢ KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMa
BEIIECTBA.

Cuna Kak XapakTepuCTHKa B3auMoneicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3MepeHne CHIlbl ¢ TOMOIIBIO
TUHAMOMETpA. SIBIeHME TATOTeHHMS M cwia TshkecTH. Chia TSOKECTH Ha Jpyrux Iuranerax. Bec Ttema. HeBecomocTs.
CrnoxxeHue CHII, HAIpPaBIEHHBIX 1O OAHON mpsMoii. PaBHoneicTBytomas cwin. Cuna TpeHHa. TpeHHe CKOIBKEHHS U
TpeHue 1nokos. TpeHue B MpUpoae U TEXHUKE.

Jemoncmpayuu.

Habimoienne MexaHMYeCKOTo JBMKEHHUS Tela.

Wzmepenne ckopocTH MPSIMOTUHEHHOTO IBUKCHUSI.

Habmonenne aBieHuss HHEPIHH.

Habnronenue naMeHeHUs1 CKOPOCTU TIPH B3aUMOJICHCTBUH TEJL.

CpaBHEeHHE Macc 110 B3aUMOJICHCTBHIO TETl.

CrnosxeHue chil, HaNPaBJIEHHBIX MO OJHOM MPSIMON.

./Ia6opamopuble pabomul u onvimol.

1. Ompenenenrie CKOPOCTH paBHOMEPHOTO JBIDKEHHS (IIapuKa B JKUAKOCTH, MOJAETH BIEKTPUIECKOTO
aBTOMOOMJIA U TakK Jaiee).

2. OmnpeneneHue cperHe CKOPOCTH CKOJIBKEHUS OpyCcKa WK IapHKa 10 HAKJIOHHON MIIOCKOCTH.
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Onpenenenne MIOTHOCTH TBEPIOTO TEA.
4. OMNBITHI, JEMOHCTPUPYIOIIUE 3aBUCHMOCTD PacTsDKEHUS (JehopMaliin) IPY>KUHBI OT MPIIIOKEHHON CHITBI.
5. OnbITel, AEMOHCTPHPYIOIIME 3aBHUCHUMOCTh CHIJIBI TPEHHS CKOJNBKEHHS OT Beca Tela W Xapakrepa
CONPHUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. /laBienne TBEPABIX TeJ, :KUJAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIIEHUSI W yBENWYEHUs NaBieHud. /laBneHne ra3a. 3aBUCHMOCTb NABJICHHSA Taza OT
o0BpéMa, Ttemmeparypbel. llepemada naBmeHnss TBEPABIMH TeENaMH, O>KHUAKOCTIMH U Ta3amu. 3akoH [lackams.
[THeBMaTHYeCcKHe MaIlIWHBL 3aBUCUMOCTh JABJICHUSI JKUJAKOCTH OT DIyOWHBL [wiapocratuueckuil mapasokc.
CooOmraroruecs cocybl. [ uapaBinuecKkue MEXaHU3MBIL.

Atmocdepa 3emmn u armochepHoe napnenue. llpuumHbBI cymecTBOBaHUA BO3AYHIHONW oOomouku 3emn. OmbIT
Toppuuennu. U3mepenrne atMochepHOro JaBicHUs. 3aBUCHMOCTh aTMOC(EpPHOro JaBIICHUS OT BBICOTHI HAJ] YPOBHEM
Mopst. [Ipubops! i u3mepeHus: aTMOCEPHOTO TaBICHUS.

JleiicTBre JKUAKOCTH W Ta3a Ha MOTPYKEHHOE B HHX Teno. BrlTankuBaromas (apxuMmenoBa) cuiid. 3aKOH
Apxumena. [InaBanue ten. BozmyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JIABJICHUS raza OT TEMIIEPaTypHl.

Ilepenaya naBiaeHUs >KUIKOCTHIO U Fa30M.

CooO0I11aromnuecs CoCy/Ibl.

I'mppaenuyeckuit mpecc.

[IposiBnenue neiicTBust aTMoc()EpPHOTO AaBICHUS.

3aBUCHMOCTH BBITAIKHBAIOIIEH CIITBI OT 00BEMA MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIIKMBAIOLIEN CUJIbI BECY BBHITECHEHHOU KUJIKOCTH.

VYcnoBue miaBaHus TeJ: IJIaBaHUE WIIW MOTPYKEHHUE Tel B 3aBUCUMOCTH OT COOTHOUIEHUS IJIOTHOCTEH Tena u
JKUJTKOCTH.

Jlabopamopnvle pabomot u onvimol.

1. HccnemoBaHue 3aBICHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B )KHUIKOCTh YaCTH TeJa.

2. OrmpexaeneHre BEITAIKUBAIONIEH CHITBI, IEUCTBYIONIEH Ha TENO, MOTPY>KEHHOE B KHUIKOCTD.

3. IlIpoBepka HE3aBUCUMOCTHU BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT MACCHI TEJA.

4. OmubITHI, TEMOHCTPUPYIONIUE 3aBUCHUMOCTh BBITAIKUBAIONIEH CHIIBI, NEHCTBYIOIIEH Ha TENO B JKHIKOCTH, OT

00BEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJIa U OT INIOTHOCTH JKUIAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Uk KOHCTPYUPOBAHUE JIOAKHU U ONPEAeTICHUE €€ TPy30MO0abEMHOCTH.

Paznen 5. Pabota u MomiHoCTh. JDHeprus.

Mexannueckas pabota. MOIIHOCTE.

[IpocTeie MexaHU3MBI: phIYar, OJIOK, HAKJIOHHAs IJIOCKOCTbh. [IpaBuio paBHOBecus prryara. [IpuMmenenue npaBuia
paBHOBecHs pbiyara kK 0J10Ky. «30510T0€ npaBuioy» Mexanuku. KI1J] npocteix MexaHu3MoB. [IpocThie MeXaHU3MBbI B OBITY
Y TCXHUKE.

Mexanuueckasi sHeprus. Kunetuueckass U noteHuuangbHas sHeprud. I[IpeBpanieHue oIHOrO BUAa MEXaHUYECKOU
SHEPruu B Apyroi. 3aKOH COXpaHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomot u onvimol.

1. OmnpeneneHrie pabOTHI CUJIBI TPEHUS PU PABHOMEPHOM JBMIKEHUH TeJIa 10 TOPU30HTAIBLHON ITOBEPXHOCTH.

2. MUccnegoBanue ycloBHi paBHOBECHUS pblyara.

3. MWsmepenue KIIJI HaKJIOHHOM MIIOCKOCTH.

4. U3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOM SHEPIUH.

8 KUIACC

PNV AWM R

Paznen 6. TenJioBble AIBJIE€HHS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTpOEeHMs BeulecTBa. Macca U pa3mepbl aTOMOB U
MOJIeKyJ. ONBITHI, TOATBEPKIAI0IINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUH.

Mogenu TBEPAOrO, *KHIKOIO M ra3o00pa3HOr0 COCTOSIHMM BellecTBa. Kpucramiudeckue ¥ amMoOpQHbIE Tela.
OOBsICHEHUE CBOWCTB Ta30B, XKUAKOCTEH U TBEPIBIX T HAa OCHOBE MOJOKCHHN MOJICKYJISIPHO--KHHETHYECKON TEOPHUU.
CMauvBaHMe U KaOWUISIpHBIC sIBJICHUS. TemIoBOe paclIupeHne U CKaThe.

Temnepatypa. CBs3b TEMIIEPATypHI CO CKOPOCTBIO TEIJIOBOTO ABM)KEHUS yacThil. BHyTpenHss sHeprus. CrocoObl
VM3MEHEHUS] BHYTPEHHEH »HepruM: TerJionepenada U COBepIIeHne padoThl. Bumbl Teruionepeaayn: TEIUIONPOBOJHOCTS,
KOHBEKIIUS, U3TyYCHUE.

KonmdecTBo TemmoTsl. YenbHas TEIUIOEMKOCTh BemIecTBa. TemIooOMEH W TEIUIOBOE paBHOBECHE. Y paBHEHHE
TeruioBoro OanaHca. [lnaBneHWe ¥ OTBEpJCBAaHWE KPUCTAJUTMYECKUX BEIIECTB. YJENbHAs TEIJIOTa TUIABJICHUS.
[MapooOpa3oBanne u koHpaeHcanus. HWcmapenue. Kumenue. VYgaenpHas Temiota mnapooOpa3oBaHus. 3aBUCUMOCTh
TEMIIEPATYPhI KUIICHUS OT aTMOC(HEPHOTO JTaBICHUSL.



BrnaxunocTs Bo3yxa.

OHeprus TOIUIMBA. Y IeIbHAS TEIUIOTa CTOPAHUS.

[punanuner padotel TemnoBbix apuratenedt KIIJ[ TemmoBoro ppuratens. TerioBble JBUTATENM W 3alllUTa
OKpY’Karollel cpeibl.

3aK0H COXpaHEHUs U MPEBPAICHUS YHEPTHH B TEIUIOBBIX IIPOIIECCaX.

Hemoncmpayuu.

HaGiroienne 6pOyHOBCKOTO JIBUXKCHHSL.

Hab6monenne muddysum.

Habnronenue siBineHnii cMauuBaHus M KAWIUISIPHBIX SBJICHUH.

Habmoienue TerioBoro pacmpenus Tell.

W3meHeHune naBieHus ra3a npyu M3MeHEHUH 00bEMa 1 HarpeBaHUH WIH OXJIAXKICHUH.

[IpaBuna n3mMepeHns TemMIeparypel.

Buae! renonepenayu.

OxJTaXaeHUE TIPA COBEPIICHUN PAOOTHI.

Harpesanue npu coBepuieHr# pabOTH BHEITHUMH CHJIAMH.
. CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEUIECTB.
. HaGmronenne xunenwms.
. HaGmronenue nocTossHCTBA TEMIIEpaTyphl PH MJIaBICHUH.
13. Mozenu TemIoBbIX JBUTATEICH.
Jlabopamopnvle pabomot u onvimol.
OmnBITHI IO OOHAPYKEHHIO ACHCTBHS CHIT MOJIEKYJISIPHOTO MTPUTSHKEHUSL.
OMNBITH IO BBRIPANTMBAHHUIO KPUCTAIIOB MTOBAPEHHON COJIH MJIH caxapa.
OmnBITHI MO HAOIOACHUIO TETNIOBOTO PACIIMPEHHUS Ta30B, KHUIKOCTEH U TBEPABIX TEI.
Omnpenenenne naBIeHUs BO3yXa B OAIUTOHE HIMTPHUIIA.
OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3/lyXa OT €ro 00bEMa M HarpeBaHUs WIN OXJIaXICHUS.
[IpoBepka rumoTe3bl TMHEWHOW 3aBHCHMOCTH JIJIMHBI CTOJIIOMKA YKHUAKOCTH B TEPMOMETPHUYECKON TPyOKe OT
TEMIIEPATYPHI.
Habnronenne naMeHeHus: BHyTPEHHEH SHEPTUU Tea B pe3ylbTaTe TEIuIonepeadn U paboThl BHEITHHX CHIL.
Hccnenoanne sBIeHUS TETIOOOMEHA MTPH CMENIMBAHUY XOIIOIHOM U TOpsTYeii BOIBI.

9. OrmpeneneHre KOJIHYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HAarpeThiM METaNTMYeCKUM
LIHHIPOM.

10. Ompenenenue yenbHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBaHue mpoliecca UCapeHusl.

12. OmnpeneneHrie OTHOCUTEIHHON BIAXXHOCTH BO3/IyXa.

13. Omnpenenenvie yenbHOMN TEIIOTHI IUIABIECHUS JIbA.

Paspes 7. dnekTpnyeckne H MarHUTHbIC SIBJICHHS.

Onextpusanus Ted. JIBa poja 3IEKTPUYECKUX 3apsaoB. B3anMopeiicTBue 3apspkeHHBIX Tel. 3akoH Kymona
(3aBUCUMOCTB CHJIBI B3aMMOAEHCTBUS 3aPSKEHHBIX TEJ OT BEJIMYHMHBI 3apAJI0B U PACCTOSIHUA MEX]y TEIaMH).

Onextpudeckoe noine. HanpsxEHHOCTh anekTprudeckoro nojs. [IpuHIMI Cynepno3uiuu 3J1eKTPUYECKUX MOoJeH
(Ha KaYECTBEHHOM YPOBHE).

Hocurenn snekrpudecknx 3apsAnoB. DIeMEHTapHBIN anekTpudeckuid 3apsa. Ctpoenue atoma. IIpoBomnukn u
TUBIIEKTPUKHU. 3aKOH COXPaHEHUS dJIEKTPUUECKOTO 3apsijia.

ONEeKTpUYECKUI TOK. Y CIOBUS CYLIECTBOBAHUS 3JIEKTPHUECKOrO TOKA. VICTOUHMKHM MOCTOSIHHOTO TOKa. JleHcTBHs
3NEKTPUIECKOTO TOKA (TETIIOBOE, XUMHUECKOE, MATHUTHOE). DIEKTPHUECKNN TOK B KHUIKOCTSIX U Tazax.

Onextpuyeckass nenb. Cuna Toka. OJEKTpUYecKkoe HampsbkeHue. CONpOTHBIEHHE IPOBOJHUKA. Y IENBHOE
CONpPOTUBJIEHHE BemlecTBa. 3akoH Owma g ydyacTka nend. llocienoBaTenpHOE W MapaylIEIbHOE COEIUHEHHE
MIPOBO/THHKOB.

PaGota W MoOmHOCTH 3neKTpuyeckoro Toka. 3akoH Jhxoyms—JleHma. DiekTpudeckue Iemd W TOTPeOUTENn
3JIEKTpUIECKOil sHepruu B ObITY. KopoTKoe 3amMbIkaHue.

[TocTostHHBIC MarHUTHI. B3amMoaeicTBHEe TTOCTOSHHBIX MarHUTOB. MarHuTHOE 1ojie. MaruHuTHoe Tojie 3eMiIu U
ero 3HaueHwe s xku3HM Ha 3emie. OnbiT Opcrena. MarHWTHOE IONIe ANEKTPUYECKOro Toka. [IpuMeneHme
JJIEKTPOMAarHUTOB B TEXHUKE. J[efiCTBHE MAarHUTHOrO IOJII Ha MPOBOJHHUK C TOKOM. DJEKTPOABHUIraTeNlb MOCTOSHHOTO
ToKa. Vcrionb30BaHne 3NEKTPOABUraTENEH B TEXHUUECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omeitel @apanest. SIBneHue smeKTpoMarHUTHOM WHAyKIWU. IlpaBmio Jlenma. Omekrporenepartop. CrocoObl
MOJTYYEHHS SIEKTPHUUECKON SHEPTHH. DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

1. Dnextpusamus Te.

2. ]JIBa pona dleKTpHUYECKHUX 3apsi0B U B3aUMOJENCTBHE 3apsKEHHBIX TET.

3. VYcTpoicTBO U AEMCTBHE AIIEKTPOCKOMA.
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DneKTpocTaTuyecKass HHIYKIIHSL.

3aKOH COXpaHCHUS DIEKTPUUECCKUX 3apsIOB.
[IpoBOAHUKH U AMIIEKTPUKH.

MoaenupoBaHre CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MO,
HcTouHnKY TOCTOSIHHOTO TOKA.

JlelcTBUS 3IEKTPUUECKOTO TOKA.

. DJEKTPUUECKUM TOK B dKUIKOCTH.

. T"'a30BbIi1 pazps.

. I3aMepenue cuiibl Toka aMIepMeTpoM.

. MI3aMepenne 31eKTpuiIecKoro HapsHKSHUS BOJIBTMETPOM.

. Peoctar 1 Mara3zuH cOonpoTHBICHUM.

. B3anmojeiicTBHE TTOCTOSHHBIX MarHuTOB.

. MonenupoBanre HEBO3MOXHOCTH Pa3eIICHHS ITOTIOCOB MarHHTA.

. MoaenupoBanrue MarHUTHBIX MOJEH MOCTOSIHHBIX MAarHUTOB.

. OmpIT Opcrena.

. MarautHoe moJje Toka. DIeKTPOMarHur.

. JlelicTBHEe MAarHUTHOTrO MO HA MPOBOJHUK C TOKOM.

. DJEeKTPOBUTATENH IOCTOSITHHOTO TOKA.

. MccnenoBanue siBeHMS 3JIEKTPOMArHUTHON HHTYKITHH.

. Onprtel @apanes.

. 3aBUCHUMOCTH HAIpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCIOBUMN €r0 BO3HUKHOBEHUSI.
25.

DIeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnvle pabomout u onsimol.
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10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnBITH 1O HAOTIOIEHUIO STEKTPU3AINH TeNl MHAYKIIUEH U TPH COMPUKOCHOBEHHH.
HccnenoBanue aeiicTBUS 3EKTPUUECKOTO MOJIA HA MPOBOAHUKH U JUIJIEKTPUKH.
COopka u mpoBepka padOTHI IJIEKTPUIESCKON TIETIH TOCTOSHHOTO TOKA.
N3mepenne u peryanupoBaHHie CHITBI TOKA.
N3mepenue u perynupoBaHuE HAIPSDKEHMUS.
UccnenoBanue 3aBUCMMOCTH CHJIbI TOKa, HAYLIETO YEpe3 PE3UCTOpP, OT CONPOTUBICHUS pPe3UCTOpa U
HaIpsDKEHUS Ha PE3UCTOPE.
OnBITH, EMOHCTPUPYIOUIUE 3aBUCUMOCTb 3JIEKTPUUECKOrO CONPOTUBJIEHHUS MPOBOJHUKA OT €ro JUJIMHBI,
IJIOMIA/IM TIOTIEPEYHOT0 CEUEHUS U MaTepuaa.
[IpoBepka npaBuiIa CIOKEHUS HAPSYKEHUH MPH MOCIEA0BATENBHOM COEIMHEHUH IBYX PE3UCTOPOB.
[IpoBepka npaBuiia 1uist CUJIbl TOKA IIPU MAPAIEIbHOM COSAUHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp.
OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Yepe3 JaMIIOYKY, OT HAPSHKEHHUS Ha HE.
Onpenenenne KITJ[ HarpeBaTens.
HccnenoBanne MarHUTHOTO B3aMMO/IEWCTBHUS TIOCTOSTHHBIX MarHUTOB.
W3yuenne MarHUTHOTO TOJIS HOCTOSIHHBIX MarHUTOB MPHU UX 00bEIUHEHUH U pa3esICHIH.
Hccnenoanue AeiCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnBITHL, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI B3aNMOIEHCTBUS KaTyIIKA C TOKOM M MarHUTa OT CHJIBI TOKa
Y HaIlpaBJICHUS TOKA B KaTYLIKE.
W3ydenne nelicTBUS MarHUTHOTO TIOJISt HA MTPOBOJHUK C TOKOM.
Koncrpymnposanue u n3ydenne paboThl JIEKTPOABUTATENS.
N3amepenne KIIJ] anexkTpoaBuraTeabHON yCTaHOBKH.
OnBITEl 10 MCCIETOBAHUIO ABJICHUS 3JEKTPOMAarHUTHOM MHIYKIUH: HCCIEIOBaHWE W3MEHEHHWM 3HAUEHUS H
HaIpaBJeHUS! UHAYKIIMOHHOTO TOKa.
9 KJIACC

Pasnes 8. Mexannuyeckue siBJICHUS.

Mexannyeckoe nBwkeHHe. MarepuanpHas Touka. Cuctema otcuéra. OTHOCHTEIBHOCT MEXAHHUYECKOTO
IBIDKEHUS. PaBHOMEpHOE NPsAMOJIMHEHHOE NBIDKeHHWE. HepaBHOMepHOe mpsiMoiiMHEHHOEe IBMkeHHE. CpemHsas wu
MI'HOBEHHAs! CKOPOCTH TeJla IPH HEPAaBHOMEPHOM JIBIDKEHUH.

VYckopenune. PaBHoyckopeHHOe npsiMonuHeiiHoe ABmkenne. CBoboaHoe nageHue. Onbitel ["ammmest.

PaBHOMEpHOE nBMKEHHE TO OKpyX)HOCTH. [lepmom m wactora obOparieHus. JImHeWHass M yrioBas CKOPOCTH.
LenTpocTpeMUTENEHOE YCKOPEHHE.

[epssiit 3akoH HeroToHa. Bropoii 3akon Hetotona. Tperuit 3akoH Hetotona. [IpuHLIMD cyneprno3uuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuia TPEHMsS CKOJIBXKEHHS, CHJIAa TPEHHUs IOKOs, APYTHUE€ BHJIBI
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Cuna TSDKECTH U 3aKOH BCEMHPHOI'O TATOTEHMA. YCKOpPEHHE CBOOOTHOIO IajeHMs. J[BHKEHUE IIJIaHET BOKPYT
Connna. IlepBast kocMudeckas ckopocTb. HeBecoMOCTh U IeperpysKHu.
PaBHOBecue MaTepuanbHOM TOUKH. AOCONMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tema C 3aKPEMIEHHONW OChIO
BpaieHusi. MomeHT cuiibl. LIeHTp TshKecTH.
Nmnynse Tena. U3menenne nmirynbea. MiMimynbe cuutbl. 3aKOH COXpaHEHUS UMITYIIbCca. PeakTHBHOE IBIKEHUE.
Mexannueckass paboTa U MOIIHOCTh. PaboTa cun TskecTH, ynpyrocT, TpeHUs. CBsi3b SHEPrHM W PaOOTHI
[loreHumanbHasg sHeprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMid. [loTeHLmanbHas SHEPrusi CKaToil NMpYKUHBL.
Kunetndaeckas sneprus. Teopema 0 KHHETHYECKON SHEPTHH. 3aKOH COXPaHCHHUS MEXaHHUECKOH YHEPTHH.
Hemoncmpayuu.
Habnronenne MexaHHYECKOToO IBMYKEHUS TeJla OTHOCUTENBHO Pa3HbIX Te OTCUETA.
CpaBHeHHE yTeH U TPACKTOPHUIl IBIKEHHSI OTHOTO M TOT'O )K€ TeJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne ckopocTH U yCKOPEHHS MPSIMOIMHENHOTO JBU)KEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBYKEHMSL.
Habnronenue apmkeHus Tea M0 OKPYKHOCTH.
Habnronenne MexaHMUECKHX SIBICHUN, IPOUCXOAIINX B cucTeMe oTcuéra «Tenexkay npu e€ paBHOMEPHOM U
YCKOPEHHOM ABHKEHUH OTHOCHUTENBHO KaOHHeTa (hU3HKH.
7. 3aBHUCHMOCTH YCKOPEHUS TeIa OT MACChI TeJIa U JCHCTBYIOIICH Ha HETO CUJIBL.
8. Habmonenne paBeHCTBa CHIT TP B3aMMOICHICTBUH TEIL.
9. H3meHeHue Beca Tella MpU YCKOPEHHOM JIBUKEHUU.
10. Ilepenaya umMnysabca Ipy B3aUMOACUCTBUM TEIL.
11. IIpeoGpa3oBaHus IHEPTUU TPU B3aUMOIEHCTBUH TEN.
12. CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aUMOJICHCTBHH.
13. CoxpaHeHHe UMITyJIbCa [TpH aOCOJFOTHO YIPYIOM B3aMMOJEHCTBUH.
14. HaGmroneHne peakTUBHOTO ABMKCHHUS.
15. CoxpaHeHre MeXaHHMYECKOI SHEPTUU PH CBOOOTHOM MAZCHUH.
16. CoxpaHeHue MEXaHUUECKOM SHEPTHU MPH JBUKEHUHU Tella Mo IeHCTBUEM MIPYKHUHBI.
Jlabopamopnvie padbomut u onvimol.
KonctpynpoBanue Tpakta A pa3roHa U AajJbHEHIIEro paBHOMEPHOTO ABM)KEHUS IIaPUKa WITH TEJIEKKH.
Onpenenenne cpeHel CKOPOCTH CKOJBKEHNU OpycKa UITH IBHKEHHS IIapuKa M0 HAKJIOHHOM MIIOCKOCTH.
Onpenenenne yCKOpeHUs Tela Py paBHOYCKOPEHHOM JBM>KEHUHU 10 HAKIIOHHON IUIOCKOCTH.
HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBHKEHHH 0€3 Ha4aJIbHOM CKOPOCTH.
[IpoBepka rUnoOTE3bI: €CIM NPU PAaBHOYCKOPEHHOM JIBUKEHUH 0€3 HayaJbHOM CKOPOCTH MYTH OTHOCSTCS Kak
PAA HEYETHBIX YHCET, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHSI OT CHUIIBI HOPMAJIBHOTO JABJICHUS.
Omnpenenenue ko3 duiineHTa TPEHUS CKOIbXEHUS.
Onpenenenne XECTKOCTU NPYKUHBL.
Omnpenenenue paboThI CHIIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJIa 110 TOPU30HTAILHOM TOBEPXHOCTH.
10. Onpenenenne paboThI CUITBI YIIPYTOCTH TPH MOIbEME TPy3a C UCTIOIB30BaHHEM HETOIBHKHOTO M ITOJIBUIKHOTO
OJIOKOB.
11. N3ydenue 3aKoHa COXPAHEHUS SHEPTUM.
Paspen 9. Mexann4yeckne Kosie0aHusi U BOJIHBI.
Konebarensnoe nBmwxenue. (OCHOBHBIE XapaKTEpPUCTHKH KoJeOaHWH: MEpHOA, 4YacToTa, aMIUIUTYAA.
MarematnyecKuil ¥ IPY>KMHHBIA MassTHUKY. [IpeBparienrne sHeprun MpH KOIe0aTeTbHOM JBHKEHUH.
3aryxaromue kojeOanus. BeinyxaeHHble kojebanus. Pezonanc. Mexanndeckue BoiHbI. CBOHCTBa MEXaHMUECKHX
BoJIH. [IposionibHBEIE M TomNepedHble BOJIHBL. J[JIMHA BOJIHBI M CKOPOCTh €€ paclpocTpaHeHus. MexaHndyeckue BOJIHBI B
TBEPOM TeJE, CEHCMUUYECKNE BOJHBI.
3Byk. [')poMKOCTh 3ByKa 1 BhIcoTa ToHAa. OTpaskeHue 3Byka. MH(pa3Byk u ynbpTpa3ByK.
Jemoncmpayuu.
Habnronenue konebanuii Ten moa AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue kosebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.
Habnronenue BEIHYKICHHBIX KOJIEOaHUI U pe30HaHca.
PacnpoctpaneHne npoJoIbHBIX U MONIEPEYHBIX BOJIH (HA MOAETIH).
Habnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHIA pE30HAHC.
Jlabopamopnvle pabomut u onvimol.
1. OnpezeneHre YacTOTHI U IEpHOIa KoJeOaHUI MAaTEMaTH4eCKOT0 MasTHUKA.
2. OmpezneneHue 4aCTOTHI U IIEPHOAA KOJICOaHUH MPYKUHHOTO MasiTHUKA.
3. MHccnenoBaHue 3aBUCMMOCTH IEPHO/Ia KoJieOaHHMH MOABELICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
4. UccnenosaHue 3aBUCUMOCTH IIEpHOAA KOJIeOaHUM PY>KUHHOTO MasiTHUKA OT Macchl Ipy3a.
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5. IIpoBepka He3aBUCHUMOCTH II€pHOJia KojeOaHU Ipy3a, MOJBEIIEHHOTO K HUTH, OT Macchl rpysa.
6. OmBITH, AEMOHCTPUPYIOIIUE 3aBHUCUMOCTH IEproJa KoleOaHWH MPYKHUHHOTO MAasTHHUKA OT MAacchl Ipy3a H
JKECTKOCTHU MPY>KUHBI.
7. H3MmepeHue yCKOpeHHsI CBOOOAHOTO MajeHHUS.
Paznen 10. DiekTpoMaraHuTHoe MoJjie M 3J1eKTPOMATHUTHbBIE BOJHBI.
OJEeKTpOMarHuTHOE IojJe. OJIEKTPOMAarHuTHble BoiHBL. CBoiicTBa 3neKTpoMarHuTHbIX BonH. Illkama
3JIEKTPOMAarHUTHBIX BOJIH. VICTIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH [UIsSi COTOBOM CBSI3H.
OnexTpoMariuTHas npupoja ceta. CKopocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 37€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnvie padbomot u onvimol.
1. M3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C IOMOLIbIO MOOMIIBHOTO TeedoHa.
Pasznen 11. CBeToBbBIE IBJIEHHS.
JIyueBas monens cBera. Mctounnku cBeta. [IpsmonuHeitHoe pactipocTpaneHue ceera. 3armenus: Conana u JIyHbI
OTtpaxxenue cBera. [1nockoe 3epkaiio. 3aKOH OTpaKEHUsI CBETA.
[Ipenomnenue cBerta. 3akoH mpenomieHus cBera. llodHoe BHyTpeHHee OTpakeHHe cBeTa. lcrosb3oBaHHe
MOJTHOTO BHYTPEHHETO OTPA)KEHUSI B ONITHYECKUX CBETOBOAAX.
JIunza. Xox myueit B mua3e. OnTrdeckas cucreMa oToarapara, MUKPOCKOTA U Telleckona. ['1a3 kak onTrdeckas
cucrteMa. biM30pyKkocTh U JaibHO30PKOCTbD.
Paznoxenue Gemoro cera B criekTp. OnbiTel HptoToHa. CliojkeHHe CeKTpalibHBIX [IBETOB. [uicriepcust cBera.
Jemoncmpayuu.
[IpssMonuHEHOE pacIpOCTPaHEHUE CBETA.
OtpaxeHue cBera.
[Tony4enue n3o0paskeHHi B JIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue csera.
Onruueckuii CBETOBOI,.
Xon mydei B coOuparomieit TuH3e.
Xop Tydel B pacceuBarollei JIUMH3E.
[Tomyuenue n300paxkeHHii ¢ TOMOIIIBIO JIMH3.
[Ipunnun geficteus ¢oroarnmnapaTa, MUKPOCKOIA U TEIECKOIIA.
10 Mopensb riasa.
11. PaznoxxeHue 6enoro cBeTa B CIEKTP.
12. Ilomy4enue Genoro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.
Jlabopamopnvle pabomot u onvimol.
1. HccnenoBaHue 3aBUCHUMOCTH yTJIa OTPaKEHUSI CBETOBOTO JIy4a OT yIJla MajeHusl.
2. HzyueHne XxapaKTepHCTHK U300paKeHHS PEAMETa B TNIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCMMOCTH yIJIa NPEJIOMIICEHHSI CBETOBOIO JIyda OT yIJla MaJEHHs Ha I'PaHHLE «BO3AYyX—
CTEKJIO».
4. Tlomydenne n300pa’keHUN C TTIOMOIILI0 COOMPAIOTIEH JIMH3EI.
5. Omnpenenenne GOKYCHOTO pacCTOSHUS U ONITHYECKON CHIIBI cOOMpaloIIei JINH3HI.
6
7.
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OnBITHI 10 Pa3I0KESHHIO OSJIOT0 CBETa B CIICKT.
OnBITHI ITO BOCIIPUATHIO I[BETA ITPEIMETOB IIPH WX HAOIIOJICHUH Yepe3 IBETOBbIC (PHIIBTPHI.
Pa3nen 12. KBanToBbIe AABJICHHUA.
OmnswiTer Pesepdopna m mmanerapras moxens atoma. Mozens atoma bopa. McmyckaHue w mOTJIONIEHHE CBETa
atomoM. KBaHThl. JIuHeuaThie CIEKTPHI.
PagnoaktuBHOCTB. Anb(a-, OeTa- u ramma-u3nydenus. CTpoeHue aTOMHOTO siapa. HykiaoHHas MOiesh aTOMHOTO
siapa. M3oTtonsl. PagnoaktuBHble npeBpaitienus. [lepuos nonypacnaia aTOMHbBIX SIIED.
SnepHble peakuu. 3aKOHBI COXpaHEHUs 3apsS0BOr0 U MACCOBOIO YUCEN. DHEPrusi CBA3M aTOMHBIX siiep. CBs3b
Macchl ¥ 3Heprun. Peakiuu cunresa u nenenus saep. Mcrounuku sueprun CoiHIA U 3BE3.
Snepnas sHepreTuka. JIecTBUs paJuoakTUBHBIX U3JIyUYE€HUM Ha )KUBbIE OPTraHU3MBI.
Hemoncmpayuu.
CHexTpbl U3MyYEHUs U TOTJIOLICHUSL.
CrieKTpsI pa3InIHBIX T'a30B.
CrexTp Boaopoaa.
Hab6monenue TpekoB B kamepe BubcoHa.
Pabora cuérurka HOHU3UPYIOIIUX H3ITyUYESHUH.
Perucrpanus nziayyeHus: IpUpOAHBIX MUHEPATIOB U MPOIYKTOB.
Jlaﬂopamopubte pabomovl u onvimol.
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1. HaOmroneHne CIUIONIHBIX U TMHEHYATHIX CIIEKTPOB U3ITyYCHUS.

2. MHccrnenoBaHue TPEKOB: U3MEPEHHE YPHEPTUH YACTHUIIBI [0 TOPMO3HOMY ITyTH (110 hoTorpadusm).

3. M3mepenue paauoakTUBHOTO (OHA.

IloBTOpUTEIHHO-00001IAIOIUI MOYJIb.

[ToBTOpUTENBHO--0000IAIOIIMI MOAYNb MpeJHa3HadeH Uil CUCTEMaTH3alul H 000OLIeHHS MPEeAMETHOTO
COZIEPKAaHUS U OIBITA AEATEIbHOCTH, TPUOOPETEHHOTO MPH M3YYSHUH BCETO Kypca (DU3UKH, a TAKXKe JUIS TTOJTOTOBKH K
OCHOBHOMY T'OCYAapCTBEHHOMY AK3aMEHY 110 (PHU3UKe JJIs1 00yUaroMIMXCsl, BRIOPABIINX 3TOT YISOHBIN TPEIMET.

[Ipy m3yyeHnn AaHHOTO MOZIYNS PEAM3YIOTCS U CUCTEMAaTH3HPYIOTCS BHIBI JAEATEILHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTcs JOCTIKEHUE TPEAMETHBIX M MeTalpeIMETHBIX IUIaHHPYEMBIX Pe3ylbTaToB OOy4eHHs, (opMupyercs
€CTCCTBCHHOHAYYHasi T'PaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS SBICHHHA TIPHPOABI M TEXHHKH,
OBJIaJICHHE YMEHUSIMH OOBSICHATH (PU3MUYECKHE SIBICHUS, IPUMEHSIsI TOMyYCHHBIC 3HAHMS, PellaTh 3a7a4d, B TOM YHCIe
KayeCTBEHHBIC U IKCIICPUMEHTAIILHBIE.

[TpuHIMIHATBPHO AEATEIBHOCTHRIA XapaKTep MAHHOTO pasjelia pealusyercs 3a CU€T TOro, 4To OOydJaroIuecs
BBITIOJTHAIOT 331aHMs, B KOTOPBIX UM IPEJUIaraeTcs:

Ha OCHOBE MOJYYECHHBIX 3HAHWH pPAcHO3HABaTh M HAYYHO OOBSCHATH (U3MUECKHE SIBICHHS B OKpYKarouleh
HPUPOJIE U TIOBCETHEBHOM JKU3HH;

UCTIONIb30BaTh HAayYHBIE METOIBI MCCIIEAOBAHUS (DU3MUECKUX SBICHHH, B TOM YHCJIE IS NMPOBEPKH THIIOTE3 U
MOJIYy4CHUA TCOPETUYCCKUX BBIBOAOB;

O6’B$1CH$1TI) Hay4YHbIC OCHOBBI HaI/I6OJ'ICC BaXHBIX I[OCTI/I)KCHI/Iﬁ COBPEMCHHBIX TCXHOHOFHﬁ, HalmpuMmep, MpakKTHICCKOro
UCIIONIb30BaHMS PA3IMYHBIX WCTOYHHKOB SHEPTUM Ha OCHOBE 3aKOHA IPEBPALICHUS W COXPAHEHUS BCEX M3BECTHBIX
BHUJIOB YHEPTHH.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS
Uzyuenne ¢usukum Ha ypoBHE OCHOBHOTO OOIIEro oOOpa3oBaHWSl HANpAaBICHO Ha JOCTIKEHHE IHUYHOCTHBIX,
MCTAIIPCAMETHBIX U ITPEIAMETHBIX O6pa3OBaTeHBHI>IX PE3YJIbTATOB.
B pesymbraTe wu3yueHuwss ¢U3MKM Ha ypOBHE OCHOBHOTO o00IIero oOpaszoBaHust y oOydaromerocss OymyT
c(hOpMHUPOBAHBI CIICAYIOIINE INIYHOCTHBIC PE3YJIbTAThI B YaCTH:
e 1) MaTpUOTHYECKOT0 BOCIUTAHUS:
— MPOSIBIICHHE HHTEpeca K HICTOPHU U COBPEMEHHOMY COCTOSHHIO POCCHHCKOHN (PU3MUYECKOM HAYKH;
— IIEHHOCTHOE OTHOUICHHE K JTOCTHKEHHUSIM POCCHUCKHUX Y4EHBIX--(PHU3HUKOB;
2) rpakIaHCKOro U JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMUS:
— FOTOBHOCTH K aKTHBHOMY YYacTHIO B OOCY)KICHUH OOIIECTBEHHO 3HAYMMBIX U STHYECKUX MPOOIIEeM, CBI3aHHBIX C
NPaKTHIECKUM NPUMEHEHUEM JIOCTIDKEHUH (DU3UKH;
— OCO3HAHME BAYKHOCTH MOPAIbHO--3THYECKUX MPUHIIUIIOB B IESTEIBHOCTH YYEHOTO;
e 3)3cTeTHYeCcKOro BOCTIMTAHUS:

® — BOCIPHUATHE ICTETUYECKMX KauecTB (PU3MUECKON HayKu: e€ TapMOHUYHOTO MOCTPOCHHS, CTPOTOCTH, TOYHOCTH,
JTAaKOHUIHOCTH;

¢ 4) IeHHOCTH HAYYHOTI'0 TO3HAHUSI:

® — OCO3HaHHWE IEHHOCTH (U3NYECKOW HAYKW KaK MOIIHOTO WHCTPYMEHTa ITO3HAHUS MHPA, OCHOBBI DPa3BUTHSA
TEXHOJIOTHM, BaKHENIIEN COCTABIAIOIIEN KYIbTYPBI;

® — pa3BHUTHE HAYYHOH JIFOO03HATEITHLHOCTH, HUHTEPECA K UCCIIEI0BATEIILCKOM JIEATEIILHOCTH;

e 5) ¢oopMHUpOBAHMSA KYJIbTYPbI 310POBbSI M IMOLIMOHAJIBLHOTO 0J1aATOMOTYYHsI:

® — OCO3HAaHHE IEHHOCTH OEe30MMacHOT0 00pasa KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BAXXHOCTH IMPaBUI
0e30macHOro MOBEJECHUS Ha TPAHCIIOPTE, HA JOPOTax, C MEKTPUICCKAM U TEIIOBBIM 000PYIOBAHUEM B JIOMAITHHIX
YCIIOBHSIX;

e — c(opMUPOBAaHHOCTH HaBhIKAa pedUICKCHU, TPHU3HAHUE CBOETO TpaBa Ha OMMOKY W TaKOTO K€ IpaBa y JAPYroro
YEJIOBEKa;

e 6) TPY0OBOI0 BOCIMTAHUS:

¢ — AKTHBHOE YYaCcTHE B PEIICHUH NPAKTUICCKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeILHOM OpraHW3aIldd, TOpoJa,
Kpas) TEXHOJIOTMYECKOW U COIUAIEHOM HAIPaBIEHHOCTH, TPEOYIOIIUX B TOM YHCIIE ¥ (PU3UUECKUX 3HAHU;

® — MHTEPEC K MPAKTHUECCKOMY H3yUCHHUIO MPOQPECCUi, CBI3aHHBIX ¢ (DU3HKOM;

e 7) 3K0OJIOTHYeCKOI0 BOCTIUTAHMS:

e — OpHCHTAIMsA Ha TPUMEHCHHE (GU3WUECKMX 3HAHWM JUIsI PEImIeHUs 3a7ad B O0JIACTH OKPYKAIOMICH CpEIbI,
TUIAHUPOBAHUS MOCTYNKOB U OLEHKH UX BO3MOXKHBIX MOCIEACTBUM NIl OKPYKAIOUIEH Cpe/ibl;

e — OCO3HaHHE TIT00aTHLHOTO XapaKTepa KOJOTHUECKUX MPOOJIEM U ITyTeH UX PEIICHHUS;

e 8) ajanTanuM K M3MEHSIOIMMCS YCJIOBHSIM CONMAJIBHON U NPUPOAHON cpelbl:



o - HOTp€6HOCTI> BO BBaHMOﬂeﬁCTBHH MpU BBINTOJHCHUN I/ICCJ'IC,I[OBaHI/Iﬁ U OPOCKTOB (I)I/IBHIICCKOﬁ HaIpaBJICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUAM JIPYTUX;

e — MOBBIIICHUE YPOBHA CBOCH KOMIIETEHTHOCTH Yepe3 NPAKTHUECKYIO NEATEIbHOCTD;

e — TmoTpeOHOCTh B (DOPMHPOBAHMM HOBBIX 3HAHWI, B TOM 4YHCIE (HOPMYJIUPOBATH HWJCU, TOHATHUS, THUIIOTE3BI O
(huzruecknx 0OBEKTaX U SBJICHUSX;

® — 0CO3HAHUE JCPUIMTOB COOCTBCHHBIX 3HAHUI M KOMIICTCHTHOCTEH B 00JIaCTH (PHU3HKHY;

® — [UIAHUPOBAHHUE CBOCTO PA3BUTUS B MPUOOPETCHUU HOBBIX (DM3UYCCKUX 3HAHUM;

e — CTpeMJICHHE aHaJTWU3HPOBATh W BBISBISITH B3aHMMOCBS3HM TIPHPOIBI, OOIIECTBA W IKOHOMHKH, B TOM YHCIE C
UCTIOJb30BaHUEM (DU3HYCCKUX 3HAHUM;

® — OIICHKA CBOMX JICHCTBHI C yU4ETOM BIMSIHUS HA OKPYKAIOIIYIO CPETy, BO3MOKHBIX TJI00ATLHBIX TOCICICTBHUM.

METANPEIMETHBIE PE3YJIBTATBI

B pesymprare ocBOeHHs mporpaMMbl TI0 (U3WKE HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHWs y 00ydaromerocs
OyayT cdopMUpOBaHB MeTampeIMeTHBbIE Pe3yJabTAThl, BKJIIOYAIONIUC IT03HABATEIIBHBIC YHUBEpPCAJIbHBIC Y4YCOHBIC
JCHCTBHSI, KOMMYHUKAaTUBHBIC YHUBEPCAILHBIC YUCOHBIC IEHCTBUS, PETyJIATUBHBIC YHUBEPCAIBLHBIC yUeOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHBIE YHHBePCAJIbHbIE yieOHbIe AeiicTBUA
Ba3oBble jioruyeckue 1eiicTBUs:

BBISBJISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SBJICHHI);

yCTaHaBIUBATh CYIIECTBEHHBI PU3HAK KJIACCH(UKAIMH, OCHOBAHUSI 111 000OIICHNUS 1 CPABHEHHUS
BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUUS B paccMaTpUBaeMbIX (hakTax, TaHHBIX W HAOIIOICHUSX,
OTHOCSIINXCA K (PU3NUECKUM SIBIICHUSIM;

BBISIBJISITH IPUIMHHO--CJICICTBEHHBIE CBSI3H IIPU U3YyUCHNH PU3MUECKUX SIBICHUN U IPOLIECCOB, AETATh
BBIBOJIBI C UCIIOJIB30BAaHUEM JIEAYKTHBHBIX U MHIYKTUBHBIX YMO3aKIFOUEHHUH, BBIABUIaTh THIIOTE3BI O
B3aMMOCBS3AX (PU3UUECKUX BEIMYMH;

CaMOCTOSITEIBHO BEIOMpPATh criocol perreHust yueOHol pu3nueckoil 3a1a4n (CpaBHEHUE HECKOIBKIX
BapHaHTOB PElICHUs, BLIOOP HanboJiee MOJXOISIIET0 ¢ yYETOM CaMOCTOSITEIILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBaTeabCKIE AeHCTBHUA.

HCIIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKUNA HHCTPYMEHT IO3HAHUS;

MPOBOJIUTH TIO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXHBIA (U3NIECKHA OSKCIEPUMEHT,
HeOOJIBIIIOE UCCIIeIOBaHNEe (PU3NIECKOTO SBIICHHS,

OIICHMBAaTh HA MPUMEHUMOCTh W JOCTOBEPHOCTh WH(MOPMAIHIO, TMOJIYYCHHYIO B XOJ€ HCCJCIAOBAHUS WU
3KCIIEPUMEHTA;

CaMOCTOSITEIHHO (hOPMYJIUPOBATH OOOOIICHHUS U BBIBOJIBI IO Pe3yJibTaTaM MPOBEAEHHOTO HAOIIIOICHYSI, OTIbITA,
HCCIIE0BAHMS;

MMPOTHO3UPOBATh BO3MOXHOE JalbHEHIIee pa3BuTHe (U3WUECKUX TIPOIECCOB, a TaKXKe BBIIBUTATH
MIPEIONIOKEHUS 00 X PA3BUTHHU B HOBBIX YCIOBHSAX M KOHTEKCTAX.

PaGora ¢ unpopmanueii:

MPUMCHATH PAa3JIMYHBIC METOAbI, MHCTPYMCHTHI U 3alIPpOChI IPU MMOUCKE 1 0T60pe I/IH(i)OpMa]_[I/II/I WJIN JAaHHBIX C
Y4ETOM MpeaoKeHHON yaeOHoH pu3mueckoil 3amaun;

aHaJM3UPOBaTh, CUCTEMATH3UPOBaTh W HMHTEPIPETHPOBAaThH HMHGOPMALMIO Pa3IMYHBIX BHUIOB U (HOpM
MIPeCTaBIICHUS;

CaMOCTOSITEIbHO BBIOMpATh ONTHUMAaJbHYIO (opMy mNpeacTaBieHHs HHQOpMAMM M WIIIOCTPHPOBATDH
pelaeMble 3a7a4i HECIOKHBIMH CXEMaMH, InarpaMMaMi, HHOM rpaKoi B UX KOMOMHAILIUSIMH.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHBbIC yqeﬁnble HeﬁCTBHﬂ:

B X0/1€ 00CYXKJeHHs y4eOHOTr0 MaTepuaia, pe3yJIbTaToB J1ab0paTOPHBIX PabOT U MPOEKTOB 3a/1aBaTh BOIPOCHI
[0 CYIIECTBY OOCYX/JIaeMOi TeMbl U BBICKAa3bIBAaTh HJICH, HAIlCJICHHBIC HA PEIICHUE 3aJa4yd U IOJICPIKaHKE
01aro)kenaTelIbHOCTH OOIIEHHUS;

COTIOCTABJIATh CBOM CY)KICHHS C CYXICHHUSAMHU APYTrUX YYaCTHUKOB aMajora, OOHApYyKUBaTh pas3iiduue MU
CXOJICTBO TIO3UITUI;

BBIp@)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUCHbMEHHBIX TEKCTaX;

MyOJMYHO MPEACTABIATh PE3YJIbTaThl BBIIOIHEHHOTO (DU3MUYECKOrO OIMbITa (IKCIEPUMEHTA, HCCICAOBAHUS,
MIPOCKTA);

MMOHMMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUAYAIBHON paOOTHI IIPY PEIICHUN KOHKPETHOU
(hm3UYECKOi TPOOIIEMBI;

MPUHUMATH TSI COBMECTHOM JNEATEIBHOCTH, OPraHU30BBIBAThH JCHCTBUS MO €€ ITOCTIKCHUIO: PACIIPEIENITh
poiu, 00CYKIaTh MPOIIECCHI U PE3YNIBTAThI COBMECTHOM PabOTHI, 00001aTh MHCHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATh CBOIO YacTh padOTHI, TOCTHTas KadyeCTBEHHOTO pe3yibTaTa II0 CBOEMY HAINpPABICHHUIO H
KOOPAWHHPYSI CBOM JCHCTBUS C APYTUMH YICHAMH KOMAH]IbI;



OIIEHMBATh KAa4eCTBO CBOETO BKJIA/Ia B OOLIWI MPOAYKT O KPUTEPHSIM, CAMOCTOSATENBHO C(HOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBHSL.

PeryasiTuBHbIe yHUBepcalbHbIe yueOHbIe AeiicTBUSA

Camoopranuszanus:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIWSIX, TPEOYIOIHNX IS pelIeHns GU3NIeCKuX 3HaHUH;
OPHUEHTHPOBATHCA B PA3NMYHBIX IMOAXOJaX MPHUHATHA pElIeHWH (MHIUBUAYyaIbHOE, NMPUHSATHE pEIICHUS B
TpyTIie, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSITETTFHO COCTaBIISTh AITOPUTM pelIeHUs (hU3MYECKOW 3a1adil WM IUTaHA WCCIIEJIOBAHUS C yUETOM
HMMEIOMINXCS PeCypCOB B COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH Ipe/IaraeMble BApUaHTHI PEIICHHI;
JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOUMOHAIbHBI MHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallM{ U IIpeuiaraTh IIaH e€ N3MEHEHHUS;

OOBSICHATh NPUYMHBI  JOCTIDKEHHS (HEZOCTHM)KEHHs) pe3yibTaTOB  JAEATEIBHOCTH, JaBaTh  OLICHKY
nprOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHBBI B AEATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHS (PU3UUECKOTO HCCIEIOBAHUS HIU
MIPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, N3MEHHUBIINXCS CUTYallMl, YCTAHOBJICHHBIX OIIMOOK, BO3HUKILIMX
TPYIHOCTEM;

OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBHSIM;

CTaBUTH ceOsi Ha MeCTO APYroro 4eloBeKa B XOJ€ CHOpa WM JUCKYCCHM Ha HAayYHYIO TeMy, MOHMMATb
MOTHUBbI, HAMEPCHHA U JIOTUKY APYTOro,

MIPU3HABATh CBOE MPAaBO Ha OMIMOKY MPU PELIeHUH PU3NYECKUX 3a/1a4 WM B YTBEP)KICHUAX HA HAYYHBIC TEMBI
U TaKoe ke MIPaBo ApYyroro.

HNPEJIMETHBIE PE3YJIBTATDI
K xoHmy oOydenuss B 7 KJjacce IpeIMeTHbIE pe3ylbTaTbl Ha 0a30BOM YpOBHE [IOJDKHBI OTpPa)aTh
c(hOpPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHHIA:

WCTIOJIb30BaTh MOHATHS: (PU3NIECKHE U XUMHUYCCKUE SBJICHUS, HAOIO/ICHHE, SKCIIEPUMEHT, MOJICNb, THIIOTE34,
SIMHUIBI (DU3UYECKUX BEIUYWH, aTOM, MOJICKYNla, arperaTHble COCTOSIHHMS BemiecTBa (TBEpJOE, KUIKOE,
razoo0pazHoe), MEXaHH4YECKOe JBIDKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSMOJMHEIHOE), TPaeKTOpus,
paBHOACUCTBYIOIIAS cuia, aedopmarus (yrpyras, IiacTUIeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;
pasnuyath sBieHUs (Auddys3us, TemIoBoe JBW)KEHHE 4YACTHI[ BENIECTBA, PABHOMEPHOE JBHIKECHHE,
HEPaBHOMEPHOE JBIXKCHUE, WHEPIHSI, B3aUMOJICUCTBIE Tell, pABHOBECHUE TBEPBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHus, Tiepeada JaBjieHus TBEPABIMU TEIaMH, KUIAKOCTSIMHU U Ta3aMu, aTMoc(epHOe JAaBJICHUE, IJIaBaHKUE
TECJI, IPEBPAIICHUA MeXaHN4eCKOM 3HepFI/II/I) 10 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX TAaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHHE N3yYEHHBIX (PU3UUECKUX SBICHUH B OKPYXKAOIEM MHUpPE, B TOM 4Hcie Qusndeckne
SIBJICHHS B IPUPOJIE: IPUMEPBI JBUKEHUS C PA3ITMYHBIMU CKOPOCTSIMU B )KUBOM U HEXKUBOU NMPUPOJIE, IEUCTBHE
CHJIBI TPEHHS B TPUPOJIE U TEXHUKE, BIUSHHE aTMOC(HEPHOTO JaBJICHUS HA )KUBOW OpPraHu3M, TUIaBaHHE PHIO,
pBIYATH B Telle YEIIOBEKA, IPU STOM MEPEBOIUTH MPAKTHYECKYIO 3a]]ady B yUE€OHYIO, BBIICTAThH CYIIECTBCHHBIC
CBO¥CTBa (TIpU3HAKH) (PU3UIECKUX SBICHUN;

OIMUCBIBATHL M3YUCHHBIC CBOMCTBa Tel U (1)I/I3I/I‘ICCKI/IC SIBJICHUS, HCIIOJIb3Ys q)HSI/I‘{eCKI/Ie BCJIINYHHBI (Macca,
O6’béM, IUIOTHOCTH BCUICCTBA, BpEMA, IIyTh, CKOPOCTH, CPEAHAA CKOPOCTh, CHJIa YIIPYTOCTU, CHUJIa TAXKECTHU, BEC
TeJa, CUiIa TPeHHUs, JaBiieHue (TBEPIOTO Teja, XKHUAKOCTH, Ta3a), BEITAIKABAIOIIAs CHJIa, MEXaHHUYECKas padoTa,
MOIIHOCTb, TUIEYO CHUIBI, MOMEHT CHJIbI, KOA((UIIUEHT MOJE3HOTO JIEHCTBHS MEXaHW3MOB, KHHETHYECKas U
IIOTCHIIMaJIbHAsA BHCPI‘I/IH), IIpyu OIMCAHHWU TIIPaBHUJIBHO TPAaKTOBATb (1)I/I3H‘IeCKHI>'I CMBICJI HCIIOJIB3YyEMBIX
BCIIMYHH, UX o0o3HaYeHUsT U (210505070005 (1)I/I3I/IT-IGCKI/IX BCIIMYHMH, HAXOIHUTH q)OpMy.TIBI, CBA3BIBAIONIUE JTAHHYIO
(bM3UYECKYI0 BETHYMHY C JPYTMMH BEIIMYMHAMU, CTPOUTH IPa(UKH U3yYEHHBIX 3aBHUCHMOCTEH (hU3NYECKHIX
BEJINYMH,

XapaKTepr30BaTh CBOMCTBA Tell, PU3HUYECKUE SBJICHUS M MPOIECCHI, UCTIONB3YS MPaBUIIa CIIOKEHHS CUIT (BIOIH
ONHOHN mpsMoit), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena, MpaBWUIO paBHOBecHs phrdara (Oioka),
«30JI0TOC TIPaBUJIO» MEXaHWKH, 3aKOH COXPAaHCHHS MEXAaHHUYECKON DHEPIrHH, NMPH 3TOM JaBaTh CIIOBECHYIO
(hopMyITMPOBKY 3aKOHA M 3alTUCHIBATH €r0 MATEMAaTHYECKOE BHIPAKEHUC;,

OOBSICHATh (pU3MYECKHE SBIICHHS, TPOIECCHl M CBOWCTBA TEJN, B TOM 4YHCIC W B KOHTEKCTE CHTYaIlUi
MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BhISABISATH NPUINHHO--CIICJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHHE U3
1-2 joruyYecKux MaroB ¢ ONopor Ha 1—2 U3yueHHBIX CBOHCTBA (PU3UUECKUX SBIICHUH, QU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacu€THple 3ajaud B 1—2 JEHCTBHSA, UCHONB3YS 3aKOHBI U (DOPMYIbI, CBSA3BIBAONINE (QH3MUYECKHE
BEJIMYMHBI: Ha OCHOBE aHallM3a yCJOBHUS 3aJaud 3alKChIBATh KPATKOE YCIOBHE, TIOACTABIATh (HU3NUIECKUE



K

BEJIMYMHBI B ()OPMYJIBI M MPOBOIUTH PAaCUEThl, HAXOAUTH CIPABOYHBIC NaHHBIE, HEOOXOAUMBIE ISl PELICHUS
3aJ1a4, OIIEHNBATh PEATHCTUYHOCTD MMOTyYeHHON (PN3NIECKON BEITHYNHBL;

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh TPH TIOMOIU (DU3MUYECKUX METOAOB, B OIHCAHUHU
WCCIICIOBAHUS BBIICIATh TIPOBEPIEMOE MPEANONIOKEeHUE (TUIOTE3y), pa3iuyaTh M HHTEPIPETHPOBATH
MOJTy4YeHHBIN Pe3ybTaT, HAXOIUTh OIIMOKY B XOJI€ OTIBITA, AETATh BEIBOJIBI 110 €TO Pe3yIbTaTaM;

MIPOBOJIUTH OIIBITHI TI0 HAONIONEHWIO (U3NYECKUX SBICHWH WU (PU3NIECKUX CBOMCTB Tel: (POpPMyIHpOBaTh
MpOBEpsieMbIe TIPEAIIONIOKEHHUSI, COOMPAaTh YCTAaHOBKY W3 IMPENJIOKEHHOTO O0OpYHIOBaHUS, 3alMCHIBATH XOJ
ombITa ¥ (POPMYJTUPOBATH BHIBOJIBI;

BBITIOJHATh TPSIMbIC W3MEPCHHS PACCTOSHUS, BPEMEHHM, MacChl Tena, o0bEMa, CHIIBI M TEMIIEpPaTyphl C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U IMU(MPOBBIX MPUOOPOB, 3aMKUCHIBATh NTOKa3aHUs TPUOOPOB C yUETOM 3aTaHHOM
a0COJTIOTHOM TIOTPEITHOCTH N3MEPCHHIA;

MTPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJTHOM (PM3NUECKON BEIMYUHBI OT IPYTOH C UCIIOIB30BAHUEM MPSIMBIX
M3MEpEeHU (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBMKYIIETOCS TENa OT BPEMEHU JIBYDKCHUS Tella, CHIIbI TPSHUS
CKOJIBKEHHUS OT Beca Tejia, KayecTBa OOpa0OTKM IMOBEPXHOCTEH TN W HE3aBUCUMOCTU CWIIBI TPEHUS OT
IUIOMIAd COMPUKOCHOBEHUS TeN, CHJIBI yNPYTrOCTH OT Y/UIMHEHUS TPY)KUHBI, BBITAIKUBAIOMICH CHIBI OT
00BEMa MOTPYKEHHOW YacTH TeNa W OT IUIOTHOCTH KHUAKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH TeNia, OT
[IyOWHBI, HA KOTOPYHO MOTPYXKEHO TEJIO0, YCIOBHUU IUIABaHUS TEJ, YCJIOBHHA PaBHOBECHUS pbluara u OJIOKOB),
Y4aCTBOBAaTh B INIAHUPOBAHUUN yqeGHoro HUCCICIJOBaHNA, CO6I/IpaTb YCTAaHOBKY MW BBIINIOJHATH HU3MCPCHUS,
Cleys MPEeAIOKEHHOMY TUIaHy, (PUKCHPOBATh Pe3yNbTAThI MMOYICHHOW 3aBUCHMOCTH (PU3NIECKIX BEITUYHH B
BHJIE MPEIOKEHHBIX TaOJHUI] ¥ TPpa(UKOB, IeIaTh BEIBOJIBI IO PE3yJIbTaTaM HUCCIICAOBAHUS;

MMPOBOJUTH KOCBCHHBIC MU3MCPCHUA (I)I/I?:I/I‘IGCKI/IX BCJIMYUH (HJ'IOTHOCTI) BeUIECCTBA XUJIKOCTH U TBéleOFO TCia,
cujia TPCHUA CKOJBXCHHUA, OAaBJICHUEC BO3AyXd, BBITAJIKHBAromias cuia, ILCI\/'ICTBYIOIHEUI Ha l'IOl"py)KéHHOC B
KHUAKOCTh TeNo, KO3()PHUIMEHT TMONe3HOTO MEHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAysS NPeIOKEHHON
WHCTPYKITUH: TIPY BHIIOJTHEHUU U3MEPEHUH COOMPATh IKCIIEPUMEHTAFHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHHE
HWCKOMOM BEJIMYUHBI;

COOJFOIaTh TIpaBUiIa TEXHUKH 0€301TacHOCTH IPpH paboTe ¢ 1abopaTopHBIM 000pyIOBaHHEM;

YKa3bIBaTh TPHUHIUIEI JEUCTBUS NMPHUOOPOB W TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETpP, AMHAMOMETD,
COOOIIAIOIINECS COCY/IBI, 0apOMETp, phlvar, TOIBM)KHBIN 1 HETIOJBMYKHBIHN OJIOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepH30BaTh MPUHIMIIEI JICHCTBUS W3yYEHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOHCTB C OMOPOH Ha WX
omucaHus (B TOM 4YHCIE: IOAIIUIHUKHN, YCTPOWCTBO BOJOMPOBOAA, THIPABINYECKHHA Ipecc, MaHOMETP,
BBICOTOMEp, TOPIIHEBOW HACOC, apeoMETp), HCIOJb3ys 3HAHUS O CBOMCTBaX (U3NYECKUX SBICHUU U
HE00X0IUMbIe PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJUTh MPUMEPHI (HAXOIUTh WH(GOPMAIUIO O TpPUMEpPax) MPaKTHUYECKOTO HCTOIb30BaHHUS (DU3MUECKUX
3HAaHWH B TIOBCEJHEBHON JKM3HHM Ui oOecredueHusi Oe30MacHOCTH TpW OOpalleHuH C TpudopamMu H
TeXHUYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3J0POBbS M COOJIIOJCHUS HOPM 3KOJOTHYECKOTO IOBEICHHUS B
OKpY>Kalolllel cpesie;

OCYIIECTBJIATh OTOOpP HCTOYHHMKOB WH(popManuu B HHTepHETE B COOTBETCTBHHM C 33/JIaHHBIM ITOMCKOBBIM
3alpocoM, Ha OCHOBE HWMEIOIUXCS 3HAHUM W IyTEM CpaBHEHHWS pPAa3iIMYHBIX KCTOYHUKOB BEIICISTH
nH(OPMAITUIO, KOTOPas SBJISIETCS MPOTHBOPEUNBOM MM MOXKET OBITh HEJIOCTOBEPHON;

WCTIONB30BaTh TPH BBINIOJHEHWH YYeOHBIX 3aJlaHuii HAyYHO--TIONMYJISIPHYIO JIUTEparypy (QH3HYECKOro
COACpIKaHUsA, CIIPAaBOYHBIC MaTCpUalibl, PECYpChl CETH I/IHTepHeT, BJIaACTH HpI/IéMaMI/I KOHCIICKTUPOBaHUSA
TeKCTa, IpeoOpa30BaHus UHPOPMAIIMH U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE IUChbMEHHBIE M YCTHBIE COOOIICHHWS Ha OCHOBE 2—3 WCTOYHHUKOB
rH(popMaIuu (PU3NIECKOTO COAEPIKAHUSA, B TOM UYHUCIIE MyOJIUYHO JIeJaTh KpaTKUEe COOOIICHUS O pe3yabTarax
MIPOEKTOB WJIM Y4eOHBIX MCCIIEIOBAHUM, IPH ATOM IPaMOTHO MCIIOIB30BaTh N3yUYE€HHBINA MOHATHIHBIN anmapat
Kypca (PU3HMKH, COMPOBOXKIATh BRICTYIJICHHE ITPE3CHTAIIUCH;

IIPY BBITIOJTHEHUH YYEOHBIX IPOEKTOB M UCCIIEOBAHUHN PACIIPEeIIATh 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MTOCTABJICHHBIMU 3aJa4aMH, CJIEIUTh 3a BBIIOJIHEHUEM IUJIaHA JICHCTBHIA, aJICKBATHO OIEHUBATh COOCTBEHHBIN
BKJIaag B JAC€ATCIBHOCTb TI'PYIIIbI, BBICTpaWBaTh KOMMYHHKATHBHOC BSaHMOHCﬁCTBHe, YUuThIBass MHCHUE
OKPY>KafOIINX.

KOHI[y OOyueHMS B 8 KJjacce MpEIMETHBIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)artb

c(OPMHUPOBAHHOCTD Y O0YYAIOIINXCS] YMEHHIL:

WCIIONIb30BaTh TOHATHS: Macca W pa3Mephl MOIIEKYI, TEIUIOBOE IABM)KEHHWE aTOMOB M MOJIEKYJ, arperaTtHbie
COCTOSIHHS BEIIECTBA, KPUCTAIUTMUECKUE U aMOP(HBIE TeNa, HACHIIIEHHBIH 1 HEHACBHIIIIEHHBIHN Map, BIaKHOCTh
BO31yXa, TeMIepaTypa, BHYTPEHHSS DHEPrusi, TEIUIOBOM NIBUraTelb, ANEMEHTAPHBIM AIIEKTPUUECKUH 3apsi,
AIEKTPUUECKOE T0JIe, TPOBOAHUKU U AUDIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pasnuyaTh SBJIEHHS (TEIUIOBOE PACIIMpPEHHE W CXKaTHe, TeIulolepenada, TEIUIOBOe paBHOBECHE, CMAavYHBaHUE,
KamWUIApHBIE SBIICHUS, WCIApeHHe, KOHACHCAIUS, TUIaBJIeHNEe, KpUCTAIUIH3AHs (OTBEpAeBaHNE), KHUIICHHUE,
Terionepenada (TeIIONPOBOJHOCTh, KOHBEKIINS, N3yUCHHE), JIEKTPU3AIUS Tell, B3aUMOJICHCTBHE 3apsIOB,



NEHCTBUS DJEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKaHWE, B3aWMOJICHCTBHE MAarHUTOB, ACHCTBHE MarHUTHOTO
OJII Ha TIPOBOJHHUK C TOKOM, 3JIEKTPOMArHWTHAs WHAYKIHMS) MO OMHCAHUIO WX XapaKTEePHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIUX AaHHOE (PU3HUUECKOE SIBICHHE;

pacmto3HaBaTh MPOSBIEHIE H3YICHHBIX (PH3MUECKHX SBICHUN B OKPYXKAIOIIEM MHpPE, B TOM YHCIe (hU3HIecKHe
SIBIICHUS B TIPUPOJIC: TTIOBEPXHOCTHOE HATSDKEHUE W KAMMJUIAPHBIE SIBIICHUS B TIPUPOE, KPUCTAIIIBI B IPUPOJIE,
m3nydenne CouHIIA, 3aMep3aHhe BOJOEMOB, MOpPCKHE OpHW3bl, 00pa3oBaHWE POCHI, TyMaHa, WHEs, CHEra,
3NIEKTPUYECKHE SIBJICHUSI B aTMOC(epe, SIEKTPHUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE TIOJe 3eMiIH, Apeid
MOJIIOCOB, POJb MAarHUTHOTO TONA AJS KU3HM Ha 3emile, MOJSPHOE CHSHUE, TPU STOM IEPEBOIUTDH
MIPAKTHYECKYIO 33/1a9y B y4eOHYIO, BBIIENATH CYIIECTBEHHbBIE CBOMCTBA (PU3HAKH) (PM3NUECKUX SBIICHHIA,
ONMCHIBATh HW3y4YCHHBIE CBOHCTBA Tel MW (IU3HMYECKUE SIBJICHUS, WCIONB3Ys] (U3NUYECKUE BEIMYHHBI
(TemnepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIWYECTBO TEIUIOTHI, yJeJbHas TEIIOEMKOCTh BELIECTBA, yIelbHas
TEIUIOTa IUIABJICHUS, YACJbHAs TEIIoTa NapooOpa3oBaHMs, YAelbHas TEIUIOTa CropaHus TOIUIHMBA,
KO3 (UITUEHT TOJE3HOTO AEUCTBHUS TEIIOBOI MAIIMHBI, OTHOCHTEIbHAS BIAKHOCTH BO3IyXa, DIEKTPUIECCKHH
3apsi, CHJIa TOKa, DJIEKTPUYECKOe HAIpsDKEHHE, COMPOTUBIICHHWE MPOBOJHHKA, YIAEIBHOE COMPOTHBIICHHE
BeIlIeCTBa, pab0oTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA), IPU OMHMCAHWU MPAaBHIBHO TPAKTOBATH (PU3MUECKUI
CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, 0603Ha‘-ICHI/I$I n C€IUHUIIbI (1)I/I3I/I‘-ICCKI/IX BCIIMYMWH, HaXOAUTb (bOpMy.]]bI,
CBSI3BIBAIONINE JaHHYIO (PH3UYECKYIO0 BEIWYMHY C APYTUMH BEIUYMHAMH, CTPOUTH TPaUKH H3YIEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIHMUUH;

XapaKTEepru30BaTh CBOMCTBaA TCII, (1)1/[3I/I‘IGCKI/I€ SABJICHUA W MPOUECChI, HCIIOJIbB3Yd OCHOBHBIC IIOJIOKCHUA
MOJICKYJ'IﬂpHO'-KHHGTI/I‘IGCKOP'I TCOPHHU CTPOCHUA BCUICCTBA, IPHUHIUIT CYTICPIIO3NITUN nosieun (Ha Ka4€CTBECHHOM
YPOBHE), 3aKOH COXpaHEHHA 3apsA/a, 3akoH Oma s ygacTka 1end, 3akoH J[xoyns—JIeHna, 3aKkoH coXpaHeHHs
SHEpPrU¥, TPU OSTOM JaBaTh CJIOBECHYI (OPMYITUPOBKY 3aKOHA W 3alHCHIBAaTh €ro MaTeMaTHYecKoe
BBIpa)KEHHE;

OOBSCHATh (U3MUECKHE TPOIleCCHl W CBOMCTBA TelN, B TOM YHCIE ¥ B KOHTEKCTE CHTYyalHud
MIPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATh MPHUINHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTHh OOBSICHEHNE U3
1-2 norumdeckux maroB ¢ OMOpoi Ha 1—2 M3yYeHHBIX CBOWCTBA (YM3MYECKUX SBICHUH, (DU3MUECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

peuiath pacuéTHbie 3amadd B 2—3 JCHCTBUSA, MCIIOJB3YS 3aKOHBI U (POPMYJbI, CBS3bIBAIONINE (DHU3MUSCKUE
BCJIMYMHBL: HA OCHOBEC aHaJIn3a yCJIOBHS 3aJa4u 3allUChIBATHL KPATKOC YCJIOBUEC, BBIABIIATL HEAOCTATOK AaHHBIX
JUTS PEIeH sl 3a/]aud, BIOMPATh 3aKOHBI U (OPMYJIIbI, HEOOXOUMBIE JIJIsl €€ PeIIeHNs, IPOBOJUTh PACUETHI U
CpaBHUBATH ITOJIYYCHHOC 3HAYCHUEC (i)H?;I/I‘ICCKOfI BCJIMYMWHBI C U3BCCTHBIMU JJAHHBIMH,

pacrio3HaBaThb HpO6JIeMBI, KOTOPBIC MOKHO PCIINTL ITPU ITOMOIIHN q)HSH‘IeCKI/IX METO/Z10B, UCIIOJIb3Ys OIMMCAHUEC
HCCIICA0BaHMs, BBIACIATH IPOBEPACMOC IPCAIIOJIOKCHUEC, OUCHHUBATHL IPABUIJIBHOCTL IOpAJAKAa MPOBCACHHUA
WCCIIeIOBAHUSA, I€TIaTh BHIBOIBI,

MIPOBOJIMTH OMBITH TI0 HAONIOACHWIO0 (DM3MUYECKUX SIBICHHWNA WM (DU3MUYECKUX CBOWCTB TeN (KamWUISpHBIE
SIBIICHUS, 3aBHCHMOCTD JIaBIIEHHUS BO3IyXa OT ero 00bh&Ma, TeMmIrepaTypbl, CKOPOCTH TpoIlecca OCThIBAHUS H
HarpeBaHusl MpU M3IyYEeHUH OT IBETa M3JIydaromeil (MOoriomaromneil) TOBepXHOCTH, CKOPOCTh HCIIapeHHS
BOABI OT TEMIIEPATyphl XUAKOCTH W IUIOMIATH €€ TIOBEPXHOCTH, JJIEKTPH3AlUs Tell U B3aUMOJeiCTBHE
JNIEKTPUYECKUX 3apsAA0B, B3aMMOJACHCTBHE IMOCTOSHHBIX MArHUTOB, BHU3yalHM3alUs MAarHUTHBIX TIOJIEH
IIOCTOSAHHBIX MAarHuToOB, ﬂeﬁCTBHH MAarHuTHOrO I10Jid Ha MPOBOJHHUK C TOKOM, CBOMCTBa QJICKTPOMArHura,
CBOWCTBA 3JIEKTPOJBUTATENs TIOCTOSHHOTO TOKa): (popMyIMpOBaTh MPOBEPSIEMbIE MPEIIOI0KEHUS, cOOUpPaTh
YCTAHOBKY M3 MPEAJIOKEHHOT0 000pYA0BaHHS, OMUCHIBATE X0/ OIBITA U (POPMYIHPOBATH BHIBOAKI,

BBITTOJIHATE IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHTENBHOM BJIAYKHOCTHU BO3aYyXa, CUJIbI TOKA, HAIIPSAKCHUA
C HCIIOJIB30BAaHUEM AaHAJIOI'OBBIX HpI/I60pOB U AaTYHUKOB (bI/ISI/I‘IeCKI/IX BCJIIMYUH, CpaBHUBATb PE3YJIbTAThI
M3MEPECHHN ¢ yIETOM 3aJaHHOU a0COMFOTHOH TOTPEIIHOCTH;

MPOBOJUTD MCCIICIOBAHNE 3aBUCUMOCTH OAHOM (pU3MUeCcKOi BETUUMHBI OT APYTOM C HCHOIB30BAHUEM IMPSIMBIX
HU3MEPEeHUH (3aBUCUMOCTH CONPOTHUBIICHHUS MPOBOJHUKA OT €r0 JJIHMHBI, IUIOMAAU MOMEPEYHOr0 CEYCHUS U
YIIEJIBHOTO COTIPOTHBIICHHS BEIIESCTBA NMPOBOJHHKA, CHIIBI TOKA, WAYIIErO Yepe3 MPOBOJHHK, OT HAIPSIKESHUS
Ha TIPOBOJHWKE, WCCIEIOBAHUE TIIOCIIEAOBATEIbHOTO H TMapajluIeIbHOTO COCIUHEHUH IPOBOJIHUKOB):
IUTAHUPOBATh MCCICAOBAaHKUE, COOMPATh YCTAHOBKY W BBIIIOJHATH U3MEPEHUs], CIenys NPeAOKCHHOMY TUIaHY,
(UKCUpOBaTh pE3yJbTATHl IMOJYYCHHON 3aBUCUMOCTH B BHAE TaOiWl M TpadHKOB, HENaTh BBIBOIBI IO
pe3ynbTaTaM HCCIIEJOBAHMUS;

MPOBOJUTH KOCBEHHBIC U3MEpEeHHs (PU3NIECKUX BeIHUMH (YAeTbHAS TETIOEMKOCTh BEIIECTBA, COMPOTHUBIICHUE
MPOBOJHMKA, pPaboTa W MOITHOCTHb DJJIEKTPUYECKOTO TOKAa): IUIAHUPOBATh HW3MEPEHUs, COOUpaTh
SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIIeIysl MPEIJIOKEHHOW HHCTPYKIMH, ¥ BEIYUCIISTh 3HAYCHUE BEJTMYNHEI,
co0JIF01aTh IpaBUjia TEXHUKH 0€30ITaCHOCTH IIPU PaboTe ¢ J1aOOpaTOPHBIM 000y I0BAaHHEM;

XapaKTepu30BaTh MPHUHIMIEI IEHCTBUS M3yUYEHHBIX NMPUOOPOB M TEXHHUYECKHUX YCTPOMCTB C OMOpPO Ha HMX
omucaHus (B TOM YHCIE: CUCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBasi TypOWHa, aMIIEpMETpP, BOJIBTMETD,
CUETYMK DJICKTPUUCCKONW SHEPTUH, DIEKTPOOCBETUTENHHBIC MPUOOPHI, HArpeBaTENbHBIC SJICKTPOIPUOOPEI



K

(mpuMepsI), dIIEKTpUYECKHE MPEJOXPaHUTENH, D3JEKTPOMArHWT, JJIEKTPOJIBHUTATENh IIOCTOSHHOTO TOKA),
WCTIONB3YS 3HAHMS O CBOMCTBaX (PM3MUYECKUX SBICHUHA U HEOOXOAUMBIE (PH3MUECKHE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOHCTBAa M M3MEPUTENbHBIC MPUOOPHI MO CXEMaM M CXEMAaTUYHBIM
pUCYHKaM (KMJIKOCTHBIN T€pMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETp, JIBUTaTeldh BHYTPEHHEIO CrOpaHus,
AIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JJEKTPUUECKUX IETel ¢ MOCIeTOBaTebHBIM H ITapallieIbHbIM
COETMHEHHNEM DIIEMEHTOB, pa3iinias yCIOBHBIE 0003HAYEHHS SIIEMEHTOB IEKTPUIECKIX IeTIeH;

MPUBOIUTH MPUMEPHI (HAXOAWUTH WHPOPMALMIO O MpUMEpax) MPAKTUYECKOTrO HCIMOJb30BaHUS (PHU3HMUYECKUX
3HaHWH B IIOBCEJHEBHOW XH3HM Ui oOecredeHus O€30MacHOCTH MpH oOpalleHHd C mpudopamMu u
TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHS 3[0POBbS M COOJIOACHUS HOPM DKOJIOTUYECKOTO TOBEACHUS B
OKpY’Karollel cpene;

OCYILECTBIISITH MOUCK MH(OpManu GU3NUECKOTO coiepkaHusa B IHTepHETe, Ha OCHOBE MMEIOIIUXCS 3HAHUHN U
nyTéM  CpaBHEHHs]  JONOJHHUTENIBHBIX HCTOYHHUKOB  BBIIENATH HMHGOpMALHWIO, KOTOpas  SBJSETCS
MPOTHBOPEUHBOM MIIN MOXKET OBITH HEJJOCTOBEPHOI;

WCTIONB30BaTh TIPH  BBIIOJIHEHWH Y4YeOHBIX 3aJaHUH HAyYIHO--TIOMYIAPHYIO JIATEPATypy (HHU3HUECKOTO
CoJlep)KaHMsl, CIIPAaBOYHBIC MaTepHaibl, pecypchl ceth WHTepHEeT, BiageTh NpuEéMamMu KOHCIIEKTHPOBAHUS
TEKCTa, Mpeodpa3oBaHus HH(POPMAIUK U3 OJHON 3HAKOBOW CUCTEMEI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIE COOOIIeHUs, 000011ast HHPOPMAIIUIO U3 HECKOIBKUX
HUCTOYHUKOB (PU3UUECKOTO COACPXKAHMS, B TOM YHCIE MyOIMYHO MPEACTaBIISATh Pe3yIbTaThl MPOSKTHON WIIN
HCCIEAO0BATENBCKON JEATENbHOCTH, IPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh W3YYCHHBIM MOHATUIHBIA ammapar
Kypca (DU3HUKH, COPOBOXK/IATEH BRICTYIICHHUE MTPE3eHTAIINEH;

MIPU BBITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIIENOBaHNN (PH3MUYECKHX MPOIECCOB PACTIPENENATh 003aHHOCTH B
Ipylnre B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJadyaMi, CJEIUTh 3a BBHIIOJIHEHHWEM IIlaHa JeMCTBUH H
KOPPEKTHPOBaTh €ro, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B JACATENBHOCTh TPYIMIbI, BHICTPAWBAThH
KOMMYHHKAaTHBHOE B3aUMO/ICHCTBHE, TIPOSBIISISl TOTOBHOCTH pa3periaTh KOH(PIUKTEHIL.

KOHI[y OOyueHMs B 9 KJjacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh

c(OPMHUPOBAHHOCTh Y 00YYAIOIINXCSI YMEHUI:

WCIIONb30BaTh TMOHATHS: CHCTEMa OTCUY€Ta, MarephalbHas TOYKa, TPAGKTOPHS, OTHOCHUTEIbHOCTh
MEXaHWYEeCKOTO JBIKeHUs, naedopmanus (ympyras, IUIaCTHYECKas), TpPEHUE, IIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, HEBECOMOCTh M TIEPErpy3KH, IEHTP TsHKECTH, a0COIIOTHO TBEPOE TEIO, MEHTP THKECTH TBEPIIOTO
Teja, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS W BOJIHBI, 3BYK, HHPPA3BYK U YJIbTPA3BYK, JICKTPOMArHUTHbBIC
BOJIHBI, IIIKajia 3JICKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh W JAJIbHO30PKOCTh, CIIEKTPbI UCIYCKAHHUS U
norJionieHus, anbda-, 6eTa- ¥ raMMa-u3ITydeHUs], U30TOIIbI, A/IEPHAS YHEPTeTHKA;

pasnuyaTh SBICHHUS (PaBHOMEPHOE U HEpPaBHOMEPHOE TMPSMOJMHEHHOE [BWKEHUE, PaBHOYCKOPEHHOE
NPSMOJIMHEWHOE JIBIDKEHHE, CBOOOJHOE TMaJeHUE TeJ, pPaBHOMEPHOE JBIKEHHUE 10 OKPYKHOCTH,
B3aMMOJICHCTBUE TEJ, PEaKTHBHOE JBIKCHHUE, KOJIeOATeIbHOE IBUKCHHE (3aTyXalollWe W BBIHYXJICHHBIC
KoJeOaHus), PE30HAHC, BOIIHOBOE JBIDKEHUE, OTPaKEHHE 3ByKa, MPIMOJIMHEHHOE paclpOCTpaHEHHE,
OTpakeHHE W NPEJIOMJICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, paslioKeHHe 0eoro cBeTa B CIEKTP
U CJIOXCEHUE CHEKTPATbHBIX I[BETOB, NHCIIEPCHUSI CBETA, ©CTECTBEHHAS PAaJIMOAKTHBHOCTH, BO3HUKHOBEHHE
JIMHEHYATOrO0 CIEKTpa W3IyYeHHUs) IO OINHCAHUI0 WX XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIONIUX JaHHOE (PU3UIECKOE SIBIICHUE;

pacIio3HaBaTh MPOSBICHUE N3YICHHBIX (U3MUECKUX SBIICHUN B OKPYKAIOIeM MUpPE (B TOM Yncie (HU3MIECKIe
SIBIICHUSI B TIPUPOJIE: TPWJIMBBI W OTIWBHI, JBIKEeHHE IUIaHeT CONHEYHOH CUCTEMBI, PEaKTUBHOE JBMKCHHE
JKUBBIX OPTaHW3MOB, BOCIPHSITHE 3BYKOB JKHUBOTHBIMH, 3eMJICTPSICECHUE, CECMUYECKUE BOJIHBI, I[yHAMH, 3XO,
IBETa TEJ, ONTHUYECKHE SBJICHUS B IPHUPOJC, OMOJOTHYECKOE ICHCTBHE BUIAMMOTO, YIbTPa(HUOIETOBOTO H
PEHTTCHOBCKOTO M3JIyUCHUH, C€CTCCTBEHHBIM pPAAMOAKTHBHBIA (POH, KOCMHUYECKHE Iy4YH, PaTAOAKTHBHOE
M3IIYYCHUE TIPUPOTHBIX MUHEPAIOB, EUCTBHE PATNOAKTUBHBIX U3yUYEeHUH Ha OPraHU3M UYEJIOBEKa), IPH dTOM
MEPEBOJIUTH MPAKTHUYECKYIO 337a4y B yU4EOHYIO, BBIJENATh CYIIECTBEHHBIE CBOHCTBA (MIPU3HAKHU) (DU3HUECKUX
SIBJICHUI,

OINKCHIBATh M3YYCHHBIC CBOMCTBA TEJl U (PU3UUECKUE SBJICHUS, MCIIOJIb3Ys (PU3NUCCKUE BEIUMUMHBI (CPEIHSS U
MTHOBEHHAs CKOPOCTH Tejla TIPH HEPaBHOMEPHOM JBIKCHHH, YCKOPCHHWE, TEepEeMEIeHUE, MyTh, YIJIOBas
CKOpPOCTb, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CHIIA TSKECTH, YCKOPEHUE CBOOOIHOTO IMaJICHHS, BEC Tella, UMITYJIbC
Teja, UMITYJIbC CHJIBI, MEXaHW4ecKas padoTa W MOIIHOCTh, TOTCHIMAIbHAS JHEPIHs Tela, MOJHATOrO Ha
TTOBEPXHOCTHIO 3EMJIM, TTOTCHITMAIbHASI DHEPTHS CKATOM TPYKWHBI, KHHETHYECKAs DJHEPrus, IOJTHAS
MEXaHWYeCKas DHEPTHus, MEePHOa W YacToTa KoJieOaHWH, JUIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETA, MIOKA3aTelb MPEIOMIICHHUS CPEJIbI), IPH OMUCAHUH MTPABIIILHO TPAKTOBAThH (DU3MUYECKUIN CMBICIT
HCIIONTB3YEMBIX BETTMYHH, 0003HAYCHHS M CIUHUIBI (DU3WIECKUX BEIMYUH, HAXOAUTH (POPMYITBI, CBS3BIBAIOIIIHEC
NaHHYI0 (U3MYECKYI0 BEIMUYMHY C JAPYTHMH BEIHYMHAMH, CTPOUTh Ipa(UKH H3YYEHHBIX 3aBUCHMOCTEH
(hM3UYECKUX BEITHYNH;



XapaKTepr30BaTh CBOWCTBA Tel, (pU3MYeckue sSBICHUS U MPOIECCHI, UCITIONB3Ys 3aKOH COXPAaHCHHS YHEPTHH,
3aKOH BCEMHUPHOTO TATOTEHHUS, MPHUHIWIT CYNEPIO3UIIUK CHII, IPHHITUIT OTHOCUTEIBHOCTH [ anmies, 3aKOHBI
HreroToHa, 3aKOH COXpaHEHHS HMMITYJbCa, 3aKOHBI OTPAKCHUS W TPEIOMIICHHS CBETa, 3aKOHBI COXpPaHCHUS
3apsII0BOrO ¥ MacCOBOTO YMCEN IPH SAEPHBIX PEaKUUIX, IPU 3TOM JIaBaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA
1 3aIHCHIBATH €T0 MATEMATHYECKOE BBIPAKEHHE;

00BSICHATh (U3MYECKHE Tpolecchl W CBOMcTBA TeJN, B TOM WYHCIE M B KOHTEKCTE CHTYaIlUi
MPAaKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BhISABIATH NPUINHHO--CIICJICTBEHHBIE CBS3H, CTPOUTH O0BSICHEHHE U3
2-3 JOTWYECKUX LIaroB ¢ OMOpOW Ha 2—3 M3y4eHHBIX CBOWCTBA (PU3MYECKUX SIBICHUH, PU3MUYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEN;

pemate pacy€THble 3ama4n (OMHUparoIIrecs Ha CUCTeMy U3 2—3 ypaBHEHWH), UCTIONB3Ys 3aKOHBI M (POPMYIIHL,
CBsI3bIBAIONINE (PU3MUCCKUE BEIMYHMHBI: Ha OCHOBE aHAIM3a YCIOBUS 33aJaud 3alUChIBATh KPaTKOE YCIIOBHE,
BBISIBIISITH HEJOCTAIOIINE WM HM30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOIWUMBIE IS
pelIeHH s, TPOBOAUTH Pacy€Thl U OLECHUBATH PEATMCTUYHOCTD MOJIyYeHHOTO 3Ha4eHUs (PU3NYecKoil BeTMYMHEI,
pacro3HaBaTh MPoOJIEMbI, KOTOPBIE MOKHO PEIIUTH TPH MOMOIIH (PHU3HMYECKUX METOJIOB, UCIIONB3Ys ONMCAHUE
WCCIIEIOBAHNUS, BBIACTATH MPOBEPSEMOE TMPEIIOI0KEHUE, OICHUBATh MPABWIBHOCTH MOPSIKA MPOBEACHUS
WCCIIEIOBAHNS, JIENIaTh BBIBOIBI, HHTEPIPETUPOBATh PE3ybTaThl HAOIFOICHHUH U OTBITOB;

MPOBOJUTH OIBITHI 0 HAOMIOACHUIO (DU3NYECKUX SIBICHHUH MU (U3NYECKUX CBOWCTB Tell (M3yUeHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs] SHEPruH, 3aBUCUMOCTh Mepruoa KojieOaHui MPYKHHHOTO MasTHUKA OT
MAacchl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMIUTUTY/Abl MaJlbIX KoJjeOaHWM, MPSIMOIMHEHHOE
pacnpocTpaHEeHUE CBETa, pa3lioKeHHe OENOro CBeTa B CIEKTP, U3YUCHHUE CBOWCTB M300paKEHUS B IIIOCKOM
3epKaJle U CBOWCTB M300paKCHHUsS MpeaMeTa B coOUparoliei uH3e, HaOMIo/IcHHEe CIUIOIIHBIX M JIMHEWYaThIX
CIICKTPOB M3JIYYCHHUS): CaMOCTOSTEIBLHO COOMpPATh YCTAaHOBKY M3 H30BITOYHOTO Habopa 00O0pymoBaHUS,
OIMCHIBATH XOJI OMBITA U €r0 PE3yIbTAThI, POPMYIUPOBATH BHIBOJIBI,

MPOBOJUTE NPU HEOOXOJAMMOCTH CEPHIO TPSAMBIX W3MEPEHH, OMpeelss cpeqHee 3HAuCHHE W3MepseMOi
BenMYMHBl ((POKYCHOE pAacCTOSIHME COOMpalomieil JHH3BI), OOOCHOBBIBATH BBIOOP CIIOCO0A HW3MEpPEHHS
(M3MEpPUTENBHOTO MPUOOPA);

MPOBOJUTE HCCIICIOBAHUE 3aBUCHUMOCTEH (PH3MYECKHX BEJIMYHH C HCIONB30BAaHHEM TMPSAMbBIX W3MEpPEHHI
(3aBHCHMOCTh TIYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBWKECHMU 0€3 HAdalbHOW CKOPOCTH, Mepuoja
KOJICOAHWN MaTeMaTH4eCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJia OTPaKEHHS CBETa OT yria
MaJICHUS] U yIJia TPEJIOMIICHHsT OT Yrila MajeHus1): MJIaHWPOBaTh MCCIENIOBAHUE, CAMOCTOSATENILHO COOMPATh
YCTaHOBKY, (DMKCHUPOBATh PE3yJIbTaThl IOJYYCHHON 3aBHCUMOCTH (DU3WYECKMX BEJIMYMH B BHJIE TAOJHI[ W
rpaduKOB, ICNATh BHIBOJIBI 110 PE3yIbTATaM HUCCIICTOBAHUS;

MPOBOJUTH KOCBEHHBIE HW3MEpeHHs (U3UYECKUX BENUYMH (CPEJHssT CKOPOCTh M YCKOpEHHE Tela MpH
PaBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHE CBOOOIHOTO TaJIeHHs, KECTKOCTh MPYKUHBI, KOOPPHUIUEHT TPEHUS
CKOJILKEHUsI, MEXaHWdecKkass paboTa M MOIIHOCTh, YacTOTAa W TEPHOJA KOJeOaHWH MaTeMaTHYecKOro |
MPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHJa COOHMpAroIleil JIMH3bI, PaJHOAKTUBHBIN (OH): IIAHUPOBATH
M3MEpEHHs], COOUpaTh SKCIEPUMEHTABLHYIO YCTAHOBKY U BBIMOJHITH WU3MEPEHHUS, CIEAYS MPeIIoKeHHON
HUHCTPYKUHWHU, BBIYUCIIATH 3HAYCHUEC BECJIMYMHBI U aHAJIM3UPOBATH MMOJYUCHHBIC PE3YJILTATHI C y‘IéTOM 3aJIaHHOI71
MOTPEIIHOCTH U3MEPEHUH;

co0JroaTh npaBuiia TEXHUKM 0€301MacHOCTH Ipu padoTe ¢ 1abopaTopHBIM 000pYyI0BAHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKHA M3YYEHHBIX (DPU3NYECKUX MOJAEIEH: MaTepHajbHasi TOUKa, a0CONIOTHO TBEPIOE
TEJO0, TOYEYHBI WCTOYHHK CBETA, Jy4, TOHKAas JIMH3a, IUIAHETapHAs MOJIENbh aToMa, HYKIIOHHAs MOJEIhb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh MPHUHIMIEI JEHCTBUS M3yYEHHBIX NMPUOOPOB M TEXHHUYECKHUX YCTPOMCTB C OMOpPOi Ha WX
OITMCaHUuA (B TOM YHUCIIC! CIUAOMETP, JATUUKU ITOJIOKECHUA, PACCTOAHNUA U YCKOPECHU, paKe€Ta, 3X0JIO0T, OYKH,
MepUcKoI, (QoToanmnapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, KaMepa Bumbcona), ncmonbsys
3HaHUsI O CBOMCTBAX (PU3UUECKUX SIBJIICHUH U HEOOXOMUMbIe (pH3HYecKre 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbI M CXEMATUYHBIC PUCYHKH H3YUYCHHBIX TEXHUYCCKUX YCTpOi/‘ICTB, HU3MCPUTECIIbHBIX
prOOPOB M TEXHOJOTHUECKUX MPOIIECCOB MPH PEUICHUH Y4eOHO--TIPAKTHYECKUX 3aJad, ONTUYECKUE CXEMBI
JUIs1 IOCTPOEHUSI N300paKeHNH B IIOCKOM 3€pKajie i COOMparoLIe JIMH3E;

MPUBOJUTHh MPUMEPHI (HAXOIUTh WH(MOPMAIUIO O TPUMEpax) MPAKTHYSCKOTO HUCIOIh30BAHHS (DU3HMUCCKUX
3HAaHUH B TIOBCEJHEBHOM XH3HM Ui oOecredeHus O€30MacHOCTH MpH oOpalleHHd C mOpudopamMu U
TEXHUYECKAMH YCTPOWCTBAMH, COXPaHEHHS 3JI0POBbS M COOIIOJCHUS HOPM 3KOJOTUYECKOTO TOBEICHUS B
OKpY>Karollel cpene;

OCYIIECTBIIATh MOUCK MHPOpManu (U3NUECKOrO conepkanus B MHTepHETEe, caMOCTOATENEHO (OPMYyIUpyst
MONUCKOBBIM 3amlpoc, HaXOAUTh IYTH OIpEeSICHHs IOCTOBEPHOCTH IMONYyYEeHHOH HH(OpMaluu Ha OCHOBE
WMEFOIIUXCS 3HAHUHN H JOTIOJTHUTEILHBIX UCTOYHHKOB;



KCIIOJIb30BaTh IIPH BBIMOJIHEHUH YYEOHBIX 3aJaHUH HAay4HO--TIOMYJIAPHYIO JIUTEPATypy (HU3HUYECKOrOo
colepkaHus, CIPaBOYHBIC MaTepHalbl, pecypchl ceth MHTepHeT, BIaieTh NMpHEMaMH KOHCIICKTHPOBAHUS
TEKCTa, mMpeobdpa3zoBaHus HHGOOPMAITIH U3 OJTHOM 3HAKOBOM CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIC WM YCTHBIE COOOINECHUS HA OCHOBE HH(OPMAIUU W3 HECKOJIBKUX
WCTOYHUKOB  (DU3MYECKOTO  COJICpXAaHHS, IMYyOJUYHO MPEICTABISATh PE3YJIbTaThl MPOCKTHOH WM
HCCIEA0BATENBCKON JEATENBHOCTH, IPU 3TOM T'PAaMOTHO HCIIOJIb30BaTh W3YYCHHBIH NOHATUIHBIA ammapar
M3y4aeMoro pasfena (U3WKH W COMPOBOXKAATH BBICTYIUICHHWE IIpe3eHTalnell ¢ y9ETOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
bubnunoreka LIOK
11 dusika - Hayka o MpHpoLe 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
12 DusHrieckie BeMH HibI 2 L https://m.edsoo.ru/7f416194
. bubnuoreka [{OK
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
21 CTpoenne periectsa . https://m.eds00.ru/7f416194
99 JIBr>KeHUE U B3aUMOJICMCTBUE YaCTHI] 5 1 bubnuoreka [{OK
' BelecTBa https://m.eds00.ru/7f416194
bubnmorexa LIOK
2.3 A 2
TPETTHEIE COCTORRMA BeECTRa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHue ¥ B3auMo/ieiicTBUE TeJl
bubnunotexa LIOK
3.1 MexaHHrecKoe ABHKCHHE 3 https://m.edso0.ru/7f416194
bu6nunorexa LIOK
2 14 4 1
3 HEPIHA, Macea, HAoTHOCTS https://m.eds00.ru/7f416194
bu6nunorexa LIOK
3.3 Cuia. B 14 1 2
i, BB e https://m.edsoo0.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no paszneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. llepenaua gaBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nmoreka [IOK
4.2 Jlarerite XKuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 Atmocpeproe rapierme 6 https://m.eds00.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnmnoreka HOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bubnuoreka [{OK
>1 Pabora i mompgoCT® 3 . https://m.eds00.ru/7f416194
bubmuoreka [{OK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.eds00.ru/7f416194
bubmmoteka IIOK
: M 4 1
>3 exafuHeckat SHeprit https://m.eds00.ru/7f416194
Uroro no pazneny 12
PeszepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne /i P Kounrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBble siBJIeHUSA
. bubnuoreka [JOK
11 (CTpociHe H CBOHCTBA BELICCTBA ! https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
12 Tenonbie mpoteccyt 21 . > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella bubmmoreka [JOK
2.1 . 7 1
H UX B3aMOJCHCTBHE https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
2.2 I1 i i 2 1 7
OCTOSIHHBIW 3JIEKTPHUYECKUN TOK 0 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2:3 MarmuTHbIe ABICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
24 DEKTPOMArHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne /i P Kounrpoabnsie IIpakTuueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUS
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHHMS https://m.edso00.ru/7f41a4a6
bubmuoreka [{OK
1.2 B i 2 1
SAIMOSICHCTBHE Tel 0 3 https://m.edsoo.ru/7f41ad4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
Pa3zpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubnunoreka LIOK
2.1 M 0 7 3
CXAHITICCIHE KOACOAHIA https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2.2 M . 8 1 3
CXBHHHECKAE BOMHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TMOJIe U 6 9 bubmuoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
Pa3nea 4. CBeToBbI€ SIBJIEHHUS
bu6nunorexa LIOK
4.1 3 6 2
AKOHDI paclipoCTPaHCHITT cheta https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JI 0 6 3
HH3BUH OTITHHCCIHE NPHOOPHI https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubnunoreka LIOK

4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6

Uroro no pazneny 15

Pa3pen 5. KBanToBble iBJIeHUSA

51 Hcnyckanue U MoromeHne cBeTa aTOMOM 4 1 buGnuorexa [IOK
' y B https://m.edsoo.ru/7f41a4a6
bub6nmoreka [IOK
5.2 (TpoeHIe aTOMHOrO A/1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
53 SAnepHblie peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17

Pa3nea 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb

6.1 [ToBTOpEeHME M 00OOIIEHNE COMEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
IHOYPOUYHOE IINTAHUPOBAHHUE
7 KIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne Tema ypoka Konrpoar IIpakruue /[lara uugposbie
n/n Bceero HbIe cKHe u3ydyeHusi  obOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 ®u3nka — Hayka o npupoje. SABiIeHus NpUposI 1
2 ®dusnuecKkue SBICHUS 1
3 Ou3nyeckre BeTUINHBI U HX H3MEPEHHE 1
4 Ypok-uccnenosanue "M3mepenue reMneparypsl Ipu 1 1



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6

IIOMOUIH KUIKOCTHOTO TEPMOMETPA U JaTUYHKa
TeMIeparypol"

MGTOI[BI HAaY4YHOI'O ITIO3HAHUWA. Omnucanue (1)I/IBI/I‘ICCKI/IX

bu6nmoreka IIOK

> SIBJIEHUU C IIOMOILBIO MOJEIeH https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "l[IpoBepka runoressl: JaabHOCTh
6 noJéTa MapyKa, MyIIeHHOT0 TOPU30HTAIBHO, TEM
OoJibiiie, 4yeM OoJIbIle BHICOTA ITycKa"
7 Crpoenue BeniectBa. ONBITHI, 10Ka3bIBAIOLINE Bu6mumoteka [JOK
JIMCKPETHOE CTPOEHHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>KeHHE YacTHII BEIIECTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMBITH IO HAOIIOICHUIO
TEIJIOBOTO PACIIUPEHUS Ta30B»
10 ArperaTHble COCTOSIHHSI BEILIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BoIbl. O000IICHHE
11 110 paszeny «llepBoHayanbHbIe CBEICHUS O CTPOCHUH BH6J_IHOTeKa LOK
BeLIECTRY https://m.edsoo.ru/ff0a0378
12 Mexannueckoe ABuxeHne. PaBHoMepHOE U bubnnorexa [JOK
HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubnnorexa [JOK
13 CropocTs. EHHHLEL cKopocTh https://m.edSO(])_.[ ru/ff0a079c
14 Pacuer nmytu ¥ BpeMeHU IBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Hueprusa. Macca — Mepa HHEPTHOCTH TEN E;ISSH/I//I&T:;(;?S/I; 020¢10
16 ITmoTHOCTH BemecTBa. PacueT macchl m oObeMa Teja mo but6mmorexa [IOK
€ro IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue mioTHOCTU
TBEPJIOTO TEJIay
18 Pemenue 3amau no teme "IlnoTHOCTE BemiecTBa" buGnnorexa [JOK

https://m.edsoo.ru/ff0al23c
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https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepucTHKa B3auMoaencTBus Ten. Cuna

19
ynpyrocty. 3akoH ['yka
JlaboparopHas pabota «3ydenue 3aBucuMocTu
20 pactsoxenus (aedopMaiiy) Ipy>KUHbI OT TPUI0KESHHOM
CHUJIBI»
21 [[SIBnenue TsroTenus. Cuia TSHKEeCTH
99 CBsi3b MEXy CHIJION TSDKECTH U Maccoil Tena. Bec tena. bubmmoreka [JOK
Pemenue 3anau no teme "Cuna tspkectu" https://m.edsoo.ru/ff0al778
93 Cuna TsKeCTH Ha IpYTruX miaHeTax. @uzndeckue bubnmnoreka HOK
XapaKTEPUCTUKH IIJIAaHET https://m.edsoo.ru/ff0a1502
bubnnorexa [JOK
24 Hsmeperiite cut. Hutamomerp https://m.edsocL).I ru/ff0al8cc
bubnnorexa [JOK
25 Bec rena. Hesecomocts https://m.edsocL).I ru/ff0al778
26 CroxxeHue AByX CUJI, HAIPABIEHHBIX 110 OJHON MIPSIMOIA. bubnnorexa [JOK
PaBHozeiicTByrOMmIAs cui https://m.edsoo.ru/ff0ala70
27 Pewenue 3anau no reme "PaBHonelicTByromas cui”
28 Cuna tpenus u e€ Bubl. TpeHue B mpUpoJie U TEXHUKE brbmmorexa LTOK
https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHas pabota «M3y4ueHue 3aBUCUMOCTH CHJTbI
29 TPEHUS CKOJIBLKEHUSI OT CUJIbI IaBJICHUSI M XapaKTepa bubmorexa LOK
. https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIIUXCS TTOBEPXHOCTEH»
30 Pemienue 3a1au Ha onpeneneHNe paBHOIECHCTBYIOIIEH
CHJIBI
31 Pemenue 3amau mo Temam: «Bec Tenay, «I'padudeckoe bubnuotexa [JOK
u3o0paxkenue cu», «Cuiel», «PaBHOASHCTBYIONIAS CUIT» https://m.edsoo.ru/ff0alde0
KonTtponbnas pabota mo Temam: «MexaHnIecKoe
32 IBWKEeHUEY, «Macca, INIOTHOCTEY, «Bec Temay,
«I'paduueckoe n3zobpaxkenue cun», «CUIbD»
33 Hasnenune. CriocoObl yMEHBIIICHUS U YBEITMUCHUS bubnmnorexa [JOK

JaBJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHS ra3a oT 00béMa, bubmuorexa [{OK

34
TeMIIepaTypbl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiieHust TBEPJBIMU TEJIAMH, KUIAKOCTAMH U bu6nmoreka IIOK
razamu. 3akoH Ilackans https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3e, BBI3BAHHOE JIEUCTBUEM bubnuorexa [{OK
CHUJIBI TSIKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau mo teme «/laBneHue B )KUIKOCTH U Ta3e. bubnuorexa [{OK
3axoH [lackansa» https://m.edsoo.ru/ff0a2826

bu6nmoreka [IOK

38 Coobmarompecs cocymst https://m.edsoo.ru/ff0a2970

39 IM'mapasnuueckuii mpece bubmorexa LIOK

ApasT P https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC

N bubnuoreka [IOK

41 ATmochepa 3eMiH U IPUYHHBL €€ CYIeCTBOBAHUS https://m.edsoo.ru/ff0azhsa

bubmuoreka [{OK

42 Bec posnyxa. Armocgepnoe pasnerne https://m.edsoo.ru/ff0a2b5a

bubmmoteka IIOK

43 W3mepenue armocdepnoro gasnenus. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTBH aTMOC(EPHOTO JIABJIICHHS OT BHICOTHI HAJT bubnnorexa [JOK
YPOBHEM MOpPS https://m.edsoo.ru/ff0a2fc4

45 bapomerp-anepoua. ATMocdepHoe 1aBiIeHHEe Ha bubmuoteka [IOK
Pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenne 3ama4 no treme " AtmocdepHoe naBienue"

47 JleticTBHE KUJKOCTH U Ta3a Ha TIOTPY)KEHHOE B HUX TEJIO. bubmmnoreka [JOK
ApxumenoBa cuiia https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenre BHITaTKUBAIOIIEH

48 I/IJ'IBIp 171pTB . 1 HA T Jfo I[Hor YKEHHOE B B bubmmorexa LIOK
CHIIRL, ACHCTBYIOME e10, 1OTPY https://m.edsoo.ru/ff0a33fc
KUIKOCTHY

49 JlaGopaTtopHas pabota o Teme «MccnemoBanue bubnuotexa [JOK

3aBUCHUMOCTH BE€Ca TC€JIa B BOAC OT 00BEMa HOFPY)KCHHOﬁ

https://m.edsoo.ru/ff0a3514
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B X KHAKOCTB 4aCTH TCIa»

50 [1naBanue ten bubmmorexa LHOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabota "KoHcTpynpoBaHue apeomMeTpa
ol WJIM KOHCTPYHUPOBAHUE JIOJIKU U ONIPEAEIIEHUE €€ 1
rpy30M0abEMHOCTH"
Pemenue 3anau no temam: «IlnaBanue cynos.
52 BoznyxomnnaBanuey, «/laBnenue TBepbIx Ted, bubmmorexa [JOK
5 https://m.edsoo.ru/ff0a3654
KUAKOCTEH U Ta30B»
53 KonTponbhas pabota no teme «/laBneHue TBepabIx Ted,
KUAKOCTEU U Ta30B»
bubnunoreka LIOK
>4 Mexartirieckas pagora https://m.edsoo.ru/ff0a3f82
bubnunoreka LIOK
> MormocTs. EauHute! MOmHoCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccienoBanue "Pacyér MOIIHOCTH, pa3BUBaEMOM 1
MIpHY NMOABEME T10 JIeCTHHUILIE"
S7 [Ipocteie Mexanu3mel. Peryar. PaBHOBECHE CHIT HA pbIyare
58 Prruaru B Texnuke, ObITY U ipupojie. Jlaboparopuas 05 bubmmnoreka HOK
pabota «VccienoBaHue yCIOBHIM paBHOBECHSI phlyara https://m.edsoo.ru/ff0a478e
59 Pemenue 3anau no teme «Y clI0BUS paBHOBECHUS pbhlUara brbmmorexa LTOK
https://m.edsoo.ru/ff0a48a6
Koa¢pdunnenT noneznoro n1eicTBUs MEXaHU3MA.
60 JlaGopatopHas pabota «3mepenue KII/] HaknoHHOM 0.5
IJIOCKOCTH
" " bubnuotexa [JOK
61 Pemenne 3amau mo reme "Pabota, momHocTs, KIT/] https://m.edsoo.ru/ff0adcAs
62 Mexanunyeckas sHeprusi. Kunernueckas u bubnuotexa [JOK
MOTEHLUAIbHAs SHEPT UL https://m.edsoo.ru/ff0a4252
. bubnuotexa [JOK
63 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU

https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

VYPpoK-3KCIEpUMEHT 0 TeMe "DKCIepUMEHTAIbHOE
onpeJieJICHuE U3MEHEHHUS! KHHETUYECKOU 1

o4 MOTEHLHMAIBHON PHEPTHH MIPU CKAaThIBAHUU Tella 10 1 1
HAaKJIOHHOM 11ockocTh"”
65 KonTtponbHas padora no teme «Pabora 1 MOITHOCTb. 1
OHeprus»
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnmnoreka HOK
"MexaHndeckoe ABrKeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHblii ypok. Pabora ¢ Tekcramu o teme "/laBienue 1 bubnmoreka [JOK
TBEPABIX TEJ, )KUIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PeseprHblit ypok. Pabora ¢ Tekctamu o teme "Pabora. 1
MormHocTts. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KonuyectBo yacos DJIeKTPOHHBIE
Ne ara u@posBbIe
/i Tema ypoka Beero f::e”ponb gﬁmme ilquenm :)Iﬁ[()l;I;OBaTEJILHLIe
padoThbI padoThbI pecypcbl

1 OcCHOBHBIE MOJIOXKEHUS MOJIEKYISPHO-KUHETUYECKON 1 bubnmnoreka HOK
TEOPUU U UX ONBITHBIE NOATBEPKACHUS https://m.edsoo.ru/ff0a5256

2 Macca u pazMep aTOMOB U MOJICKYJI 1

3 Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO 1 bubnunoreka LIOK
COCTOSIHU BEUIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U

4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1
ITOJIOKEHUI MOJIEKYJIIPHO-KHUHETHYECKON TEOPUH

) Kpucrannmuueckue u amopdHbIe TeIa 1 ﬁ::f:;ﬁfg;?ﬁlﬁ 025800

5 CmaumnBanue 1 KanmUIsipHOCTh. [loBepxHOCTHOE 1 bubnnorexa [JOK
HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paciimpeHue u cxaTue 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26

8 Temneparypa. CBsI3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TETJIOBOTO ABUKEHUS YaCTHI]

9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubmmnorexka HOK
BHYTPEHHEHN HEPrUU https://m.edsoo.ru/ff0a5c60

bubmmoreka [JOK

10 Buget remionepean L https://m.edSO(])_.[ ru/ff0a6412
Ypok-koupepennus "IIpakTruueckoe UCMOIb30BaHNE

11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPHUAIIOB B LEISAX 1 1 bubmrorexa HOK
sHeprocepesKeus” https://m.edso0.ru/ff0a65c0

12 KommuectBo TenmnoTel. Y IeabHast TEMIOEMKOCTD 1 bubmrorexa LIOK

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976

VYpaBHeHHe TeIIoBoro 6ananca. TemnooOMeH u

bubnunoteka LIOK

13 TEIUIOBOE PAaBHOBECHUE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota "VccnenoBanue siBICHUS
14 TETMI000MEHa MPU CMEIIMBAHUY XOJIOJHON U ropsiueit bubamorexa LIOK
\ https://m.edsoo.ru/ff0a6a98
BOJIbI
15 Pacuer konmuecTBa TEMIOTH, HEOOXOAUMOIO AJIs
HarpeBaHus Telia U BBIICISIEMOr0 UM MPU OXJIaKICHUU
16 Jlaboparopnas padota "Onpenenenue yaenbHON bubmmoreka [JOK
TEIIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIMBa. Y ieibHasl TEMI0Ta CrOPaHUs bubmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [naBnenue u OTBEpAEBAHNE KPUCTATUIMYECKUX TE. bubnnorexa [JOK
VY enpHas TEIoTa MIaBICHUS https://m.edsoo.ru/ff0a71d2
19 JlaboparopHas padota "Onpenenenue yaenbHON bubnnoreka [JOK
TEIUIOTHI IUIAaBJIEHU JIpaa" https://m.edsoo.ru/ff0a72fe
bubnunoreka LIOK
20 [TapooGpa3oBanue u kKoHaeHcalus. Mcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U
21 KOHJIEHCAllUU. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUS OT brbmmorexa LTOK
https://m.edsoo.ru/ff0a786¢c
aTMoc(hepHOro JaBIeHUS
29 Bnaxxnocts Bozmyxa. JlabopaTopHas pabota bubmuorexka [IOK
"OnpeneneHre OTHOCUTENBHON BIaKHOCTH BO3yxa" https://m.edsoo.ru/ff0a7628
23 Pemenwe 3a1a4 Ha onpeielieHNe BIIAKHOCTH BO3TyXa
24 [TpunHMIBl paboThI TEMIOBBIX nBUTareneil. [lapoBas
TypOuHa. /[Burarens BHyTpEHHETO CrOpaHus
o5 KII/ TermoBoro npuratens. TerioBble JBUTATEIH U bubnuotexa [JOK
3allATa OKPYKAKOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAILCHHS PHEPTUU B
TETUTOBBIX TTPOIIeccax
97 [ToaroroBka Kk KOHTPOIBHOU paboTeE MO TeEMe but6mmoreka [IOK

"TennoBele sBIcHUA. M3MeHeHNE arperaTHbIX

https://m.edsoo.ru/ff0a83f2
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COCTOSAHUH BerecTna"

KontponbHas padota mo teme "TermoBbie siBICHUS.

but6mmoreka [IOK

28 M3MeHnenue arperatHbIX COCTOSIHMI BelecTna' https://m.edsoo.ru/ff0a86ae
29 DnexTpu3anus Tel. J[Ba poja dJIeKTPUUSCKUX 3apsIOB
30 VYpok-uccienoBanue "IaeKTpU3aIus TEJI UHIYKIUEH U 1
IIPU COIPUKOCHOBEHUU"
. bubnmnoreka HOK
31 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona https://m.e dSO(I)l.ru p—
32 DIiekTpuyeckoe nojie. HanpspkeHHOCTD 3JEKTPUYECKOTO bubnmnoreka HOK
noist. [IpuHIMI cynepno3uuuuy 3JIeKTPUYECKUX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN
3apsa. CTpoeHue aroma
34 [IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHECHUS bubnnorexa [JOK
3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB bubnnorexa [JOK
BJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUUYECKHUM TOK, YCIIOBUSI €TO CYIIECTBOBAHUS. bubmuoreka [IOK
M cTOYHMKHY 3IEKTPUYECKOrO TOKA https://m.edsoo.ru/ff0a95a4
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA brbmmorexa LTOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "JlefcTBUE AIEKTPUIECKOTO OIS 1
Ha MIPOBOJIHUKHU U TUDJIEKTPUKH"
39 DNEKTPUUECKHUIA TOK B METAJUIAX, JKUKOCTSIX U Ta3ax bubmorexa HOK
https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas erb U €€ COCTaBHBIE YaCTH
41 Cuna toka. JlabopaTopHas padora "M3mepenue u 05 bubnuotexa [JOK
peryaupoBaHue CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DneKkTpruyeckoe HanpsukeHue. BombTmerp.
42 JlaboparopHas pabota "M3MepeHre u peryJIupoBaHue 0.5 bubmorexa [TOK
HanpsKeHs” https://m.edsoo.ru/ff0a9e14
43 ConpoTHBIICHHE POBOAHKUKA. Y ACIBHOE bubnuotexa [JOK



https://m.edsoo.ru/ff0a86ae
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COMMPOTUBJICHUC BCIICCTBA

https://m.edsoo.ru/ff0aa738

JlabopaTopHas paboTa "3aBUCUMOCTH DJIEKTPUUECKOTO

bubnmoreka [IOK

44 COIPOTHUBIICHUS IPOBOIHUKA OT €T0 JUIMHBI, IO
P POBOA "ﬂ e https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CEYCHUS U MaTepHalia
45 3aBHCHUMOCTB CHJIBI TOKA OT HanpshkeHus. 3akoH Oma bubmmorexa LIOK
JUISL y9acTKa Lenu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas padota "VccienqoBaHue 3aBUCUMOCTH
46 CUJIBI TOKA, UAYIIEr0 Yepe3 Pe3ucTop, OT bubmmoreka [JOK
CONPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS HA https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenpHOE M MapaAIIICIBHOE COSAMHEHUS
MTPOBOTHUKOB
JlaboparopHas padota "lIpoBepka nmpaBuia cioxKeHus
48 HaMpPsLKEHUH TPU OCIe0BATEIbHOM COSTUHEHUH 1B bubmorexa HOK
P " P X https://m.edso0.ru/ff0aaa58
pPEe3UCTOPOB
49 JlaGopaTopHas padota "IIpoBepka nmpaBuiia Juisi CHITBI bubmmoreka [JOK
TOKa IpH NapauieIbHOM COeAMHEHUH PEe3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npumMeHeHue 3akoHa OMa asist bubmmnoreka HOK
Pa3IMYHOTO COEAUHEHHS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOLTHOCTH 3EKTPHUUECKOTO TOKA. 3aKOH bubmuoreka [IOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JIaGoparopHas pabota "Onpenenenue padoTsl 1 bubmmnoreka HOK
MOIIHOCTH 3JEKTPUUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNEeKTPUYECKHE LIETTH U MTOTPEOUTENN IIEKTPUIECKOM bubnnorexa [JOK
sHeprum B ObITy. KOopoTKoe 3aMbIkanme https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOU paboTE MO TeEMe
54 "DnekTpuuecKue 3apsabl. 3apsKEHHbBIE Tela U UX bubmorexa HOK
p . PARL 3ap . . . https://m.edsoo.ru/ff0abd2c
B3aUMOACHCTBUSA. [I0CTOSTHHBIN 2TIEKTPUUECKUIA TOK
KonrtponbHast pabota o Teme "DIeKTpUUECKHE 3apsi/ibl.
. . bubnuotexa [JOK
55 3apshKeHHBIC Tella U UX B3auMoeicTBus. [locTossHHBIN

AIEKTPUUYECKUN TOK"

https://m.edsoo.ru/ff0abea8
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56 ITocTosTHHBIE MAarHUTHL, KX B3aMMOJIEHCTBUE 1
VYpoxk-uccienoBanue "M3yueHne noyiei HoCTOSTHHBIX bu6muoreka [IOK

57 3} 1 1 .

MarHuToB https://m.edsoo.ru/ff0ac3d0

58 MarnurtHoe 1mojie. MarauTHoe mosie 3eMJId B €T 1 bubnunoreka LIOK
3HAYEHHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba

59 OmnbIT OpcTena. MarHuTHOE MOJIe 3JIEKTPUUECKOTO TOKA 1 bubnmnoreka HOK
MarauTHO€E 1oJIe KaTyIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE.

60 JlaGopaTopHas pabora "M3ydeHue necTBus 1 0.5 bubmorexa LOK

" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI Ha MPOBOJIHHUK C TOKOM
DneKTpoABUTaTel b MOCTOSIHHOTO Toka Mcnonap3oBanue

61 ANIEKTpOoABUTaTeei B TEXHUUECKUX YCTPOICTBAX U HA 1 bubmmoreka [JOK
tpancnopte. JlaboparopHas padora "KoncrpyupoBanue https://m.edsoo.ru/ff0ac86¢c
Y U3y4eHue paboThl dNeKTpoaBUrarens"

62 OmnbrTel @apayest. 3aKOH IEKTPOMArHUTHON WHIYKITUH. 1
IIpaBuio Jlenna
Onektporereparop. CriocoObl MOTydeHUs

63 ANIEKTPUICCKON SJHEPTHH. DJICKTPOCTAHITH HA 1
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU

64 [ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe 1
"JJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"

65 KonrtponbHas pabota no teme "DiaexTpudeckue u 1 bubmmnoreka HOK
MarHuTHbIE SIBJIEHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme bubmuoreka [IOK

66 " " 1 .

TenoBsle sIBICHUS https://m.edsoo.ru/ffO0acc5e

67 PezepHblit ypok. PaGota ¢ TekcTamu 1o Teme 1 bubmuorexa [IOK
"IIoCTOSHHBIN 2IEKTPUUECKUH TOK" https://m.edsoo.ru/ffOacdc6

68 PezepHblii ypok. Pabota ¢ Tekctamu 1o teme 1
"MarHuTHbI€ sIBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 14.5



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KonuyectBo yacos JJIeKTPOHHBIE
°
J:;H Tema ypoxa Bceero f:::rponb ZICI:I‘:ZTH‘I fllj;:eﬂl/lﬂ :)Iglt)l;i(())l:}:fenbﬂble
padoThbI padoThbI pecypcbl
1 Mexannueckoe ABuxkeHue. MarepruanbHas TOUYKa 1
5 Cucrema orcyera. OTHOCUTENIBHOCT MEXaHHUYECKOTO 1 bubmuorexa LIOK
JBUKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsAMOIMHENHOE ABUKEHHE 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepHoe npsmonuneiinoe apuxeHue. Cpenanss u 1
MI'HOBEHHAsi CKOPOCTh
5 [IpsimonrHENHOE PABHOYCKOPEHHOE IBUKEHHUE. 1 bubnnoreka [JOK
VYckopenune https://m.edsoo.ru/ff0ad8d4
5 CKOpOCTh MPSIMOJIMHEHHOTO PaBHOYCKOPEHHOTO 1
nBwxenus. ['papuk ckopoctu
JlabGopaTtopHas pabota "OnpeneneHue yCKOpeHUs Tena
7 IIPY PaBHOYCKOPEHHOM JIBJKEHUU 110 HAaKJIOHHON 1 1 BH6J_IHOTeKa HOK
HocKoCTH" https://m.edsoo.ru/ff0adb18
8 CBoboxnoe nagenue ten. OnbiTel [ammnes 1
9 PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTH. [lepuon u 1 bubnuoteka [JOK
yacToTta obpaieHus. JIuHelHas v yrioBast CKOPOCTH https://m.edsoo.ru/ff0ae176
10 LlenTpocTpeMUTENLHOE YCKOPEHUE 1
11 ITepBeriit 3akoH HbroToHa. Bextop cuitbl 1 }k?tlfgsj:llpllr(r)lfgszgroulllff 026612
12 Bropoii 3akon Heiorona. PaBHozelicTBytomas cumna 1 Eggﬁﬁ:ﬁgﬁi 026724
13 Tperuii 3akoH Herorona. Cyneprno3nunus cui 1 Egggﬁ;fg;ggﬁfoae 082
14 Pemenue 3anay Ha npumeHeHue 3akoHOB HploToHA 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982

https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK

15 Chuia ynpyrocti. 3akon T'yka https://m.edsoo.ru/ff0aeca?

16 Pemenue 3anau no teme «Cumna ynpyroctu»

17 Jlaboparopnas pabota «OnpeneneHue KecTKOCTH bubnnoreka HOK
IIPYKAHBD» https://m.edsoo.ru/ff0aee28

bu6mmoreka [IOK
18 CHia TpeHHs https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK

19 Pemenue 3anau no teme «Cuina TpeHus» https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabdota "Onpenenenue kodpduueHTa bubnnoreka [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau no treme "3akonsl Herorona. Cuita bu6mmorexa [IOK

21 " _
ynpyroctu. Cuiia TpeHus https://m.edsoo.ru/ffOafb8e

99 Cuna TsKEeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. bubnnorexa [JOK
YckopeHnue cBOOOIHOTO TaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBuxkeHune Tex BOKPYyr

23 rpaBuTanmoHHOro 1eHTpa (ConHedHas cucrema).
lamaktuku"
Pemenue 3agau no teme "Cusa TSHKECTH U 3aKOH bu6mmoreka [IOK

24 "
BCEMHUPHOI'O TATOTCHUSA https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmuueckast ckopocTs. HeBecomocTs u bubnnorexa [JOK
Ieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHoBecue marepuanbHOW TOUKH. AOCOIIOTHO TBEPIOE

26 P R . bu6nmoreka [JOK
Teno. PaBHOBecHe TBEPAOTo Tela ¢ 3aKPerIEHHOI 0ChI0 https://m.edsoo.ru/ff0afe3s
BpaleHus

27 MowmeHT cuisl. LleHTp TsbxecTn

28 Pemenue 3amau mo reme "MomenT cuibl. LleHTp bu6mmorexa [IOK
TsKecTH" https://m.edsoo.ru/ff0b02b4

29 [ToarotroBka Kk KOHTPOJIBHOU paboOTeE MO TeEMe bubnmnorexa [JOK

"MexaHndeckoe aBrkeHne. B3anmonerictsue ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408

30 KonTtponpsHas padora £10 TeMe "MexaHnueckoe bubnuoreka [IOK
nBmkenne. Bzaumonetictsue ten'” https://m.edsoo.ru/ff0b06ec
31 Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs bubnunoreka HOK
HMITYJIbCA. YIIPYTrO€e U HEYNPYroe B3auMOJCUCTBUE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3amad no reme "3akoH COXpaHEHUsI UMITYJIbca" bubmorexa HOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHius "PeakTHBHOE IBM)KCHHE B TIPUPOJIC
U TeXHUKe"
bubmumorexa [IOK
34 Mexanudeckas padoTa U MOIITHOCTh httos://m.e dsogru p—
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJTBI TPEHUS bubmmorexa [JOK
https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenre paboThl CUITBI
36 TPEeHHUsI IPU PABHOMEPHOM JIBHKEHUU Tella 10
TOPU30HTAIILHOM MMOBEPXHOCTH»
37 CBs3b sHepruu u padotsl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHUHETUYECKOU bubnuoreka [IOK
SHEPrUu https://m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabota «M3y4ueHue 3akoHa COXpaHECHHS bubnmnorexa [JOK
SHEPrUU» https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU Bubmmorexa LIOK
https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojaebanus. BeiHyKeHHbIe KoieOaHus. bubnmnoreka [JOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTruecKuil U NPy KUHHBIM MasITHUKH
44 VYpoxk-uccnenoBanne «3aBUCUMOCTD TTEPUOIA bubnmoreka [JOK
Kosie0aHUM OT )KECTKOCTH MPYKUHBI U MacChl IPy3a» https://m.edsoo.ru/ffOb197a
45 [IpeBpaiieHue sHePTUn MPU MEXAHHYECKUX KOJICOAHMSIX
46 JlaGopaTtophast pabota «OrnpeaeseHne 4acToThl U bubnuotexa [JOK

nepuoaa KoJIeOaHMH MMPY>XUHHOT'O MadTHHUKa»

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH

bubmuorexa [JOK

47 [epuoa KojieOaHui rpysa, HOABEIIEHHOTO K HUTH, OT
P Py3a, ’ https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 Mexanudeckue BoHbI. CBOMCTBA MEXaHHUYECKUX BOJIH. bubmuorexa [JOK
IIpononbHbIE U TONEPEYHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHnius "MexaHn4ecKre BOJHBI B TBEPIOM
tene. CelicMUYecKHe BOJIHbI"
50 3ByK. Pacnipoctpanenue u oTpakeHHe 3ByKa
51 Ypok-uccienoBanue "HabroaeHue 3aBUCHMOCTH
BBICOTBI 3ByKa OT YacCTOTHI"
59 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUECKUN
pEe30HaHC
53 Ypok-koH(pepenmus "YapTpa3Byk U H”HPPa3BYK B bubnnoreka [JOK
IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo Teme "3aKOHBI bubnnoreka [JOK
coxpaHeHus. MexaHudeckue KojieOaHusi U BOJHbBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas padora no reMe "3aKoHbI COXpaHEHHUS.
Mexannueckue KoieOaHusi U BOTHBI"
56 DIIEKTPOMArHUTHOE MOoJ€. DIEKTPOMATHUTHBIE BOJIHBI bubmmorexa [OK
p ’ p https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koHpepentus "[lkana 31eKTpOMarHUTHBIX BOJH.
58 Hcnonp3oBanme 37€KTPOMAarHUTHBIX BOJIH JIJIS COTOBOM bubmmorexa [JOK
" P https://m.edsoo.ru/ff0b2fe6
CBSI3U
VYpok-uccnenosanue "M3yueHnue cBONCTB
bu6mmorexa [IOK
59 AIIEKTPOMATHUTHBIX BOJIH C MOMOIIBI0 MOOHIIEHOTO
" https://m.edsoo.ru/ff0b2c6c
TesneoHa
60 Pemenue 3a1ay Ha onpeeneHre 4acToThl U ITHHBI
ANIEKTPOMATHUTHOMN BOJIHBI
61 DneKkTpoMarHuTHas mpupoza ceeta. CKOpocTh CBETa. bubnmnorexa [JOK

BosHOBEIE CBOIICTBA cBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

Hcrounuku cBeta. [IpsMonnHeitHOE pacnpoCTpaHEHUE

bubmuoreka [JOK

62
cseta. 3atmeHus ConHua u JIyHbt https://m.edsoo.ru/ff0b3658

63 3aKkoH oTpaxkeHUs cBeTa. 3epkaiia. Pemenue 3agad Ha bubnunoreka HOK
IIPUMEHEHHUE 3aKOHA OTPaKCHUS CBETa https://m.edsoo.ru/ff0b38c4

bu6 e OK

64 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETa nomoreka L1

https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEe oTpakeHue cBeTa. Mcnonb3oBaHue Eu6 OK
e
65 MOJIHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKHUX noamoreka L1
https://m.edsoo.ru/ffOb3c5c
CBETOBOJIAX
JlaboparopHnas paboTta "HccrnenoBanue 3aBUCUMOCTH
66 yrja npejoMJICHHs] CBETOBOTO JIydya OT yria MajacHus Ha
rpasuie "Bo3ayx-crekio""
Ypok-koH(pepenus "Vcnob30BaHNE TTOTHOTO
67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBS3b"
bu6mmoreka [IOK
68 Jlua3el. OnTudeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmorexa [IOK
69 [TocTpoeHue n300paxeHuii B TMH3aX
p p https://m.edsoo.ru/ffOb444a

70 JlabopaTtopHas pabota "Onpenenenue HOKyCHOTO bubnuotexa [JOK
PacCTOSIHUA U ONITUYECKOM CUJIbl cOOMparoien JTMH3bI" https://m.edso0.ru/ff0b4206

bu6mmoreka [IOK

71 VYpoxk-koHpepennus "OnTuyeckue TUH30BbIC TPHOOPHI"

P Pepen proop https://m.edsoo.ru/ffOcOa7e
b K

72 I'na3 kak ontuyeckas cucrema. 3peHue nommorexa 110

https://m.edsoo.ru/ff0b4684

73 VYpoxk-koupepennus "Jledextsl 3penus. Kak coxpanuts
3penue"

74 Paznoxenue 6enoro csera B criekTp. OnbITel HploTOHA. bubnmoreka [JOK
CroxeHue CeKkTpaabHBIX 1IBETOB. [lucnepcus cera https://m.edsoo.ru/ff0c0f4c
JlaGopatopHas pabota "OnbITH O PA3IOKEHHUIO OET0ro BuG OK

oTeka
75 CBETa B CIIEKTP U BOCIIPUATHUIO I[BETA MPEAMETOB MIPH UX nonmoreka L1

HaOJII0IeHNH uepe3 1BETOBbIe (PUIbTPHI"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-npaktukym "BoiHOBBIE CBOCTBA CBETA!

76
nucriepcust, uHTepdepeHuns u qudppakuus”
bubmuorexa [JOK
77 OmneiTel Pesepdopaa v rmuranerapaasi MOACTb aTOMa https://m.e dsogru /F10c12a8
78 ITocrynater bopa. Moaens atroma bopa
79 Hcnyckanue U norionieHue ceera atomoM. KBaHTBI. bubnmoreka [JOK
JluneityaTpie CIEKTPbI https://m.edsoo.ru/ff0c144c
bubnmoreka [JOK
80 Ypok-nipaktukym "HabmroaeHne cieKTpoB UCycKaHus" https://m.e dsogru /01550
81 PagyoakTuBHOCTE 1 €€ BUIBI bubnmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO siipa. Hyknonnas Mojiens bubmmorexa [JOK
https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpeBparicHust. M30ToIbI ngs?ﬁgfsgszgrouﬁf oclald
84 Pemienne 3agau o teme: "PagnoakTUBHEIC bubmuorexa [JOK
npeBpaieHus"” https://m.edsoo.ru/ffOclb4a
85 [lepnon nonypacnana
86 Ypok-koH(pepentus "PagnoakTHBHBIC U3ITYYCHHS B bubnunoreka [JOK
pUpoJie, MeIULINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsA10BOrO U bubnnoreka [JOK
MacCOBOI'0 YHUCEII https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3U aTOMHBIX s7ep. CBsA3b MacChl U SHEPTUU bubmmorexa [OK
https://m.edsoo.ru/ff0cld7a
89 Pemenne 3agau no reme "fAnepusie peakuuu”
90 Peaxniuu cunTesa u nenenus saep. MIcTouHUKH SHEPTUN bubnmoreka [JOK
CouHIta 1 3B€311 https://m.edsoo.ru/ff0c1e88
o1 Ypok-konpepennus "SAnepuas suepreruka. Jlelicteus
paZOaKTUBHBIX U3NTyYEHUH HA KUBbIE OPraHU3MBbI"
92 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe bubnnorexka [JOK

"DJIeKTPOMAarHUTHOE MOJe. DNEKTPOMArHUTHBIE BOJIHBI.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

Ksanrosrie sBienus"

KoHnTtponbHas pabota 1mo Teme "DIeKTpOMarHuTHOE

93 Y 1
nose. DIeKTPOMarHUTHbIE BOJIHBL. KBaHTOBBIC SIBICHUS
94 [ToBTOpenue, 0606menHue. Jlaboparopasie paboTHI IO 1 1 bubnmoreka [JOK
Kypcy "B3aumopeiictBue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, 06o0mIeHNe. Penienne pacueTHbIX U 1 bubnuoreka [IOK
KaueCTBEHHBIX 3a/a4 1o Teme "Temnossle mpouecco” https://m.edsoo.ru/ff0c2572
[ToBTOpeHue, 0600IIeHNE. Penenne pacyeTHhIX 1
96 KadecTBEeHHBIX 3aAa4 o teme "KIIJ] TermroBeix 1 bubmorexa [JOK
o A https://m.edsoo.ru/ff0c2a22
JIBUTATEINCH
[ToBTOpenue, 0600meHne. Pemenne pacueTHBIX 1
97 KadyeCTBEeHHBIX 3amad no teme "KIIJ] 1 bubmorexa [JOK
H" https://m.edsoo.ru/ff0c2b30
JIIEKTPOYCTaHOBOK
08 [ToBTOpenue, 0606meHue. JlaboparopHbie paboTHI IO 1 1 bubmmoreka [JOK
Kypcy "CBeToBbl€e siBIEHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, ob6obmenne. Pabora ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"3aKOHBI COXpaHEHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, o6o0mmenue. PaboTa ¢ TekcTamu 1o TeMe 1 bubmmorexa [IOK
"Konebanus 1 BOTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06061menue. Pabota ¢ Tekctamu o Teme 1 bubnnorexka [JOK
"CBeToBBIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 IToBTOopenue, o6o0mmenue. PaboTa ¢ TekcTamu 1o TeMe 1
"KBaHToBas u siiepHas pusuka"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» ®dusuka, 7 xknacc/ [lepeimkuna V.M., BanoB A.U., AknnonepHoe obmiecTBo «M3narensctBo «IIpocBemenne»
METOJUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJISA

[Tporpammbl ocHOBHOTO 001Iero oopazoBanus. ®usnka. 7 — 9 xiaccs! (aBropbl:A.B.Ileppimkun, H.B. ®unonosuy, E.M. ['yTHUK).
Jlykaumk B.W. CoopHUK BonpocoB U 3a1ad o ¢usuke. 7-9 xi1. — M.: [Ipocsemenne, 2010. —192c.

Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENILHBIE U KOHTPOJIBHBIE.

H.B. ®unonosna Meronnueckoe mocooue 2015 M. [Ipoda

B.B. llaxmaTosa ,O.P. Illeep Auaraoctraeckue padoTs -8 kiracc 2016 M. [Ipoda

NN PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET

https://m.edsoo.ru/ff09fe0a

http://school-collection.edu.ru/collection EctectBenHo-Hayunbie 3xcriepumenTsl — Pusuka: Komekius Poccuiickoro
ob6ieobpaszoBatebpHoro mopraia http://experiment.edu.ru OTkpeiThiii Komemk: Ouznka

http://www.physics.ru DmeMeHTsI: MOMYNIAPHBIA CalT 0 QpyHIaMEeHTAIBHO Hayke http://www. elementy. ru Beexenue B
HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru BupryanbHbiit MeToAnYECKHi KaOuHeT yunTesst Gpusuku u actpoHomun: cadt H.H. TomynuHo#
http://www.gomulina.orc.ru BuptyasnbHsiii ¢pu3MaT-KIacc: o0IIEropoCKoil CaliT capaTOBCKUX yUUTeIeH
http://www.fizmatklass.ru BuptyasnbHsiii pOH/ eCTECTBEHHO-HAYYHBIX  HAYYHO- TeXHHUYeCKUX 3P dekToB «dddexTrBHas Husnkar
http://www effects.ru I'azera «®@usuka» M3narensckoro moma «IlepBoe centsiops» http://fiz.1september.ru EcrecTBeHHO-Hay4UHAs
mixona ToMckoro

MOJIUTEXHUYIECKOTO YHHBEPCHUTETA

http://ens.tpu.ru 3auumarensHast pu3MKa B Bompocax u orBeTax: cait B. Enpkuna http://elkin52.narod.ru 3aounas ecrecTBeHHO-
HayuHas 1mkoia (KpacHosipek):

yueOHBIE

MaTepHaIbl Mo (BU3UKe ISl IKOJBHUKOB

http://www.zensh.ru 3aounas pusuko-mMaTeMaTrueckas 1Koixa TOMCKOro rocy1apCTBEHHOTO YHUBEPCHTETA
http://ido.tsu.ru/schools/physmat 3aounas pusuko-rexuudeckas mikosna npu MOTH http://www.school.mipt.ru Mudopmaruka u
¢usnka: caift yunrens ¢puznku u napopMmaruku 3.3. lllakyposa

http://teach-shzz.narod.ru MudopmannoHHble TEXHOJIOTHH B MpernoiaBanuu Gpusuku: cant W.5.

OuUIUNnoBou

http://ifilip.narod.ru MudopmanuoHusie TexHOIOrHU HA ypokax (usnku. MurepakTuBHas anumanus http://somit.ru Uarepuer-
MecTo Qu3uKa

http://nrc.edu.ru/est JTaGoparopust 06yuenus ¢pusuku u actporomun MCMO PAO http://physics.ioso.ru Jlaypeatsl HOOeneBCKOM
npemMuu 1o Gusuke

http://n-t.ru/nl/fz Marepuanst kapenpsr o6iei pusuku MI'Y um. M.B. JloMmoHOCOBa: yueOHBIE TTOCOOUS, (PU3NYECKHUI IPAKTHKYM,
BHIICO- 1 KOMIIBIOTEpHBIC AeMoHcTparuu http://genphys.phys.msu.ruMatepuanst pusugeckoro ¢daxynprera Cankr-Iletepbyprekoro
rOCyIapCTBEHHOTO YHUBEPCHUTETA

http://www.phys.spbu.ru/library Mup ¢usuku: nemoncTpauun Gpusnueckux sxkcrnepumentos http://demo.home.nov.ru
O6pa3zoBarenbHbie MaTepuaibl o Gusike PTU um. A.®. Modde http://edu.ioffe.ru/edu Obyuaroiue TpexypoBHEBbIE TECTHI IO
¢buzuke: caidt B.1. Perenbmana http://www.physics-regelman.com Onaiin-npeoGpa3oBarens enuHuUL H3Mepenus http://www.
decoder.ru ITopTan ectecTBeHHBIX Hayk: Du3nKa

http://www.e-science.ru/physics IIpoekt AFPortal.ru: acrpodusuueckuii nopran http://www. afportal.ru Ilpoekr «Bcs dpuznka»
http://www fizika.asvu.ru Pemienus 3aga4 u3 yueGHUKOB 10 (HH3HKe

http://www. irodov. nm.ru Caiit nmpakTuKyoIero Gpusnka: npemnoaasarens ¢husuku U1,

Bapnamosa

http://metod-f.narod.ru CamorectrpoBanue NKoILHUKOB 7-11 Kitaccos u aburypuenTos 1o ¢usuke http://barsic.spbu.ru/wwwi/tests
TepMoaMHAMUKA: DIIEKTPOHHBIN yueGHuK 1o pusuke http://fn.bmstu.ru/phys/bib/I-NET Ypoxu o monekyasipHoit husuke
http://marklv. narod.ru/mkt ®usnkam — npenomasatesnsm u cryaertam http://teachmen.csu.ru®usrka B aHUMaIMsIX
http://physics.nad.ru ®usuka B npezenrauusx http://presfiz.narod.ru dusuka B mwkomne: caiir M.b.

JIeBoBCKOTO http://gannalv.narod.ru/fiz ®usuka Bokpyr Hac http://physics03.narod.ru ®usuka st Beex: 3agauu no Gpusuke ¢
peurenusimu http:/fizzzika.narod.ru @usuka mis yuureneid: caiit B.H. Eroposoit

http://fisika.hnome.nov.ru ®usrka cTyneHTaM H IKOIbHUKAM: 00pa30BaTesbHbIi mpoekT A.H.

Bapruna

http://www.vargin.mephi.ru ®usuka.py: Caiit ais ydauuxcs u npenoaasarened gpusuxu http://www fizika.ru ®usukomm: B
nomonib HaunHaromemMy ¢usuky http://physicomp.lipetsk.ru Xa6aposckas kpaeBas Gu3MKO-MaTeEMaTHYECKAs [IKOJIA
http://www.khspu.ru/~khpms IllkonsHas Gpu3KMKa IS yIUTENEH U YUEHHKOB: caiiT A.JL.

CakoBnya

http://www alsak.ru SIxepras ¢usuka B UurepHere

http://nuclphys.sinp.msu.ru Onummnuazne! mo ¢pusrke Beepoccuiickast oJMMITHAIA IMIKOJIBHUKOB [0 (YU3UKE
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