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HOACHHUTEJIBHASA 3AIINCKA

IIporpamma mo ¢u3vMke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS COCTaBJICHA HAa OCHOBE TIOJOXEHWH W TpeOOBaHUH K
pe3yJibTaTaM OCBOSHHUS Ha 0a30BOM YpPOBHE OCHOBHOHM 0Opa3oBaTenbHOW mporpammsbl, mpenctaBieHHbix B @T'OC OO0, a takxke ¢
yu€roM ¢enepabHOit paboueil mporpaMmel Bocriutanus M KoHuenuuy npenoaasanus yueOHoro npenmera «duzukay.

CopneprkaHre TporpaMMBbl 1Mo (U3MKE HANpPaBICHO Ha (HOPMHUPOBAHWE €CTECTBEHHOHAYYHOH I'PaMOTHOCTH OOYYArOIIUXCS H
OpTaHM3alMI0 M3y4eHHs (DU3MKM Ha [ESITENIbHOCTHOW OCHOBE. B mporpamme mo ¢Qu3nke yYWTBHIBAIOTCS BO3MOXKHOCTH ydeOHOTO
npeaMera B peanusanuu Tpebosanuii @I'OC OOO K muiaHUpYyeMbIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yJibTaTaM OOydeHHMs, a
TaK)Ke MEXITPEIMETHbIE CBSI3H €CTECTBEHHOHAYYHBIX YUEOHBIX IPEJAMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHusI.

[Iporpamma o pu3mKe ycTaHABIMBAET paclpeeieHne yaeOHOTro MaTepHraia mo rojaM oOydeHus (TI0 KiaccaM), IpeaiaraeTt
MPUMEPHYIO TI0CIIeI0BATEIbHOCTh U3YUYEHHs TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS IPEIMETHOTO COAEPKaHUS U y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIUXCS.

ITporpamma mo ¢usmke pazpaboTaHa C IETbI0 OKA3aHUS METOAWIECKON IMOMOIIY YUHUTEIO B CO3AaHUN pabodel MporpaMmbl
o0 y4eOHOMY TIpEIMETY.

®uznka ABISETCS CUCTEMOOOPA3yIOMIMM ISl €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB, IMOCKOJBbKY (H3MYECKUE 3aKOHEBI
JIe)KaT B OCHOBE IPOIECCOB U ABJICHUH, H3ydaeMbIX XUMHEH, OHoornei, acTpoHOMHUeH 1 GU3NIECKOi reorpadueii, BHOCUT BKJIA] B
€CTECTBEHHOHAYUYHYIO KapTHHY MHpa, IIPEAOCTaBIsICT Hanboiee sICHbIe 00pa3Ibl MPUMEHEHNSI HAYYHOTO METOJa MO3HAHUs, TO €CTh
croco0a MoJry4eHus! JOCTOBEPHBIX 3HAHUH O MHpE.

OnmHa ¥3 TWIaBHBIX 337a4 (DU3MUECKOro oOpa3oBaHMs B CTPYKType oOliero oOpa3oBaHMs COCTOMT B (DOPMHUPOBAHUH
€CTECTBEHHOHAYYHOH I'PaMOTHOCTH M HHTEpeca K HayKe y 0OyJaronmuxcs.

Wzyuyenne ¢usnku Ha 0a30BOM YpOBHE IMpEIIOJiaracT OBJIAJACHHE CIEIYIOUIMMH KOMIIETEHTHOCTSMH, XapaKTepU3yHOUMMU
€CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

®  HaydYHO OOBSCHATH SBJICHHUS,
®  OLEHMBATh M MOHUMATh OCOOEHHOCTH HAYYHOTO HCCIICIOBAHUS;
° HUHTEPIIPETUPOBATL JaHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIbLCTBA AJIA MMOJTYUYCHUA BHIBOJOB.

Ienn m3ydenus Gu3mMKy Ha ypOBHE OCHOBHOTO 00miero oOpa3zoBaHus ompeneseHbl B KoHmenum npenogaBaHus ydeOHOTO
npeamera «Pusnka» B 00pazoBaTeNbHBIX OpraHm3anusx Poccuiickoit @enepanny, peaan3yonixX OCHOBHBIE 001e00pa3oBaTeNbHbIC
NporpamMMmBbl, YTBepKAEHHOI pemienreM Komnernn MunucTtepcra mpocserienus Poccuiickoit @enepannu (mpoTokois oT 3 aekadpst
2019 r. Ne [IK4BH).

enu uzyyenus GpU3UKU:

e npuoOpeTeHHE UWHTEpeca M CTPEeMJICHHS OOydYaloluxcs K HAydHOMY M3YYEHHIO TIIPHUPOJBI, pPa3BUTHE HX

HMHTEJUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;
®  Da3BHUTHE MPEACTABICHUII O HAyYHOM METOJE IO3HAHUS M (DOPMHPOBAHME MCCIEAOBATEILCKOTO OTHOIICHHUS K
OKPY>KaIOIINM SIBJICHUSIM;

e  (opMHPOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK Pe3yjbTaTa M3Y4YCHHS OCHOB CTPOCHHS MATEPUU M (PYHIAMEHTAIHHBIX

3aKOHOB (DU3UKH;

e  (opMHpOBaHUE NPEACTABICHUH O POJIN (GU3UKH IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKN M TEXHOJIOTHH;

e  pa3BUTHE NPEACTABICHUN O BO3MOXHBIX chepax Oymymieit mpodeccroHaIbHON MSSITEIbHOCTH, CBSI3AaHHON C (DHU3UKOI,

IIOATOTOBKA K I[aHI)HeI\/'ILHeMy O6y‘-IeHI/IIO B OTOM HaIIpaBJICHUU.
JlocTimkeHne 3THX mesieil mporpaMMsbl 1o (u3nke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHUs 00eCHednBacTCsl pPelIeHHeM
CIIEYIONINX 3a/4aY:
e  TpHOOpETeHHe 3HAHMUN O JUCKPETHOM CTPOCHHMH BEIIEeCTBAa, 0 MEXaHWYECKHX, TEIUIOBBIX, MEKTPUIECKUX, MATHUTHBIX U
KBAaHTOBBIX SIBJICHHSX;

e  npuoOpeTeHHe YMEHUH ONMUCHIBATh U OOBSCHATH (PU3NUECKHUE SBICHHS C UCIIOIB30BAHUEM ITOJyYEHHbBIX 3HAHUIM;

®  OCBOCHHE METOJOB PEIICHHUS MPOCTEHITUX PacuETHBIX 3a7ad C HUCIIOJIb30BaHHEM (U3MUYECKUX MOjeNed, TBOPUECKHX H
MIPaKTUKOOPHEHTHPOBAHHBIX 33/1a4;

®  pa3BHUTHE yMEHHH HaOIIONAaTh MTPUPOIHBIE SIBJICHUS U BBINOJIHATH OIBITHI, JJADOpaTopHble paboThl M SKCIIEPUMEHTAIbHbIC
HCCJIEIOBAHMS C UCTIONb30BAaHUEM M3MEPHUTENIBbHBIX IPUOOPOB;

e OocBOeHHE TpHUEMOB PAOOTHI ¢ WHPOpMaIUed (U3NIECKOTO COAepKaHUS, BKIIOYAss HH(POpPMAIMIO O COBPEMEHHBIX
JOCTHKEHUAX (PU3UKH, aHAIN3 ¥ KPUTHUECKOE OLIEHUBaHHE MH(OPMAIIIH;

®  3HAaKOMCTBO cO cepamu nMpodecCHOHATLHON NeATENBHOCTH, CBI3aHHBIMU ¢ (DU3HKOM, M COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBaHHBIMH Ha JOCTIDKEHUSX (PU3UIECKON HAYKH.

Ha uzyuenne ¢uznkn (6a30BbIil ypoBEeHb) Ha ypOBHE OCHOBHOTO 0011ero 0Opa3oBanus oTBoANTcs 238 yacos: B 7 kilacce — 68
gacoB (2 waca B Hemenw), B 8§ kimacce — 68 wacoB (2 waca B Henemo), B 9 kmacce — 102 waca (3 waca B HeEIEI).

[Mpennaraemslit B mporpaMme 1o (usuke nepedeHs JabOPAaTOPHBIX PadOT M ONBITOB HOCHT PEKOMEHJATEIbHBIH Xapakrtep,
YUHUTENb JIeNaeT BHIOOp HPOBEIEHUs Ja0OPaTOPHBIX PadOT M ONBITOB C y4ETOM HMHIMBHAYaJbHBIX OCOOEHHOCTEH oOydarommxcs,
CIHCKA SKCIEPUMEHTAIBHBIX 33/IaHNH, IPEATIaraéMbIX B paMKaX OCHOBHOT'O T'OCYJapCTBEHHOTO 3K3aMeHa 0 (pu3nke.



COJEPXAHUE OBYUYEHUSA
7 KJIIACC

Pazpgen 1. ®u3uka u e€ posib B NO3HAHUM OKPY:KAIOLIEro MUpa.

®dusnka — HayKa o npupoje. SAsneHus mpupoasl. PU3HUecKre SBICHUS: MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUYECKHE, MATHUTHBIE,
CBETOBBIE, 3ByKOBBIE.

@usnueckne BenuuuHbl. V3mepenne ¢Qusnueckux BenuuuH. Pusmueckwe npubopsl. [lorpemHoOCTs  M3MEpEHUH.
MexayHapoiHasi CUCTEMAa €AUHUIL.

Kak ¢usnka m npyrme ecTecTBEHHBIE HAyKHM H3y4aloT NPHUPOAY. EcTecTBEeHHOHAaydHBI MeTOJ] MO3HAHMA: HAOIIONCHHE,
MOCTaHOBKA HAay4YHOTO BOIIPOCA, BBIIBM)KEHHE THIIOTE3, SKCIHEPHUMEHT 10 MPOBEPKE T'MITOTE3, 00BSICHEHHE HaOI0aeMOro sIBJICHUS.
Onucanve QU3NIECKHX SBJICHUH C TOMOLIBIO MOJIETIEH.

Hemoncmpayuu.

1. Mexanu4eckue, TEIIOBBIE, SICKTPHICCKUE, MATHUTHBIC, CBETOBBIC SIBIICHNS.

2. Ousnyeckue npuOOPHI U NpOLeaypa NPSMBIX U3MEPEHHUH aHATIOTOBBIM U U(PPOBBIM IIPHOOPOM.

Jlabopamopnwvie pabomol u onvimol.

OmnpeneneHue HEHb! ACTCHUS MIKATIbI H3MEPUTEIBHOTO IpHOOpA.

W3mMepeHue paccTosiHUI.

Wzmepenne 00bEMa XKHUIKOCTH M TBEPAOTO TeJa.

OmnpeneneHne pazMepoB MajlbIX TEIL

W3mepeHue TeMiiepaTypsl IPU IOMOLIY JKUAKOCTHOIO TEPMOMETPA U JaTYUKA TEMIIEPATYPBL.

ok wNE

[IpoBeneHue uccieq0BaHUS 110 IPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA MapyKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIE,
yeM OoJIbIIIe BBICOTA ITyCKa.

Paspen 2. IlepBoHayanbHble CBeJeHUS O CTPOEHMH BelecTBA.

CTpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mephl. OTBITHI, JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JlBwkenue yactui BemiectBa. CBsA3b CKOPOCTH IBMKCHHS YaCTHIl C TemmepaTypoil. bpoyHoBckoe nBrkeHue, auddysus.
B3anMoneiicTBHEe 4aCTHIl BEIIECTBA: IPUTSKEHUE U OTTAIKUBaHHUE.

ArperaTHble COCTOSHHUS BEIEeCTBAa: CTPOCHHE Ta30B, *KUIKOCTEH M TBEPABIX (KPUCTAUIMUECKUX) Tes. B3aumMoCBs3b MexTy
CBOMCTBAMH BCHICCTB B pPa3HbIX arperaTHbIX COCTOAHUAX U HUX ATOMHOMOJICKYJIAPHBIM CTPOCHHUCM. OC06CHHOCTI/I arperaTHbix
COCTOSIHUH BOJBI.

Jemoncmpayuu.

1. HabmrogeHue GpOYHOBCKOTO ABHKEHHUS.

2. Haomonenne nuddysum.

3. HaGmonenue siBneHUH, 0OBSICHIIONNXCS NPUTSHKCHUEM MITH OTTAIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomol u onvimol.

1. Orenka quaMeTpa aToMa METOJIOM PSIOB (C UCIOIb30BaHueM (hoTorpaduit).

2. OmnbITHI MO HAOJIOICHHUIO TEIUIOBOTO PACIINPEHHS Ta30B.

3. OnbIThI 110 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJIIPHOTO HPUTSIKESHUSL.

Paznen 3. /IBu:keHue U B3auMojieiicTBe TeJl.

Mexannueckoe nBrxkeHHe. PaBHOMepHOE W HepaBHOMepHOe IBukeHue. CkopocTs. CpenHsas CKOPOCTh IIPH HEPABHOMEPHOM
JBU>KEHUU. PacuéT myTH U BpeMEeHH ABHIKCHHUS.

SBnenue mHepnMu. 3aKOH HHEPIMHU. B3auMoeiicTBue Tes Kak MPUYMHA U3MEHEHHS CKOPOCTH JBMKEHHUS Tesl. Macca kak Mepa
nHEepTHOCTH Tena. [InoTHoCTh BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00BbEMa BEIIECTBA.

Cuna xak XxapakTepUCTUKa B3auMoAeicTBHA Tenl. Cuia ynpyrocTu u 3akoH I'yka. Mi3MepeHne CHilbl ¢ MOMOIIBIO TUHAMOMETpA.
SBnenue TATOTEHHA U cwila TshKecTH. CHila TshKecTH Ha Ipyrux miaHerax. Bec tema. HeBecomocts. ClokeHue Cuil, HallpaBJIeHHBIX MO
onHOW npsiMoi. PaBHoaelicTByromas cuit. Cuna Tperns. TpeHne CKOJIBKEHUS U TpeHHe MoKos. TpeHne B MIPUPOe U TEXHUKE.

Hemonucmpayuu.

Habmrogenne MeXaHN4eCKOTO IBI)KESHUS Tela.

M3mepenue ckopocTy NPSIMOJIUHENHOTO JBUKEHHUS.
HaOmonenue siBieHust THEPLUH.

HaOmonenne n3MeHeHHs: CKOPOCTH ITPH B3aUMOJICHCTBHUH TEL.
CpaBHEHHE Macc 10 B3aMMOACHCTBHIO TEL.

o U A wN e

. CnoxxeHue cui1, HaIIpaBJICHHBIX MO OJTHOHN MPSIMOH.

Jlabopamopnwie pabomol u onvimol.

1. Onmnpenenenne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapuKa B KHUIKOCTH, MOJEIH 3JIEKTPUUECKOTO aBTOMOOWJIS W Tak
naiee).

OmnpenerneHne cpeaHeii CKOPOCTH CKOJBKEHUS OpyCcKa WM IapHKa IT0 HAKJIOHHOHN IIOCKOCTH.

OmnpeneneHune IIOTHOCTH TBEPIOTO Tea.

OMNBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD PaCTsHKEHUS (IehopMaIni) MPYy>KUHBI OT MPUITOKESHHON CHITBI.

OMnBITHI, TEMOHCTPUPYIOIIUE 3aBUCHMOCTh CHIIBI TPECHHUS CKOJBKCHHS OT Beca Tella M XapaKTepa COMPUKACAIOIIUXCS
MIOBEPXHOCTEIN.

Pa3nen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

SN



JlaBnenne. CriocoObl yMEHBIIEHHS M YBEJWYEHHs JaBiieHHs. JlaBieHue ra3za. 3aBUCHMOCTH JaBJICHHs rasa oT o0bEMa,
temrepatypbl. Ilepenaua naBieHus TBEPABIMM TeJIaMM, JKUAKOCTSAMH M ra3amu. 3akoH Ilackans. [THeBMaTHueckue MallnHBIL.
3aBUCHMOCTDh ABICHUS KHUIKOCTH OT TMiIyOMHBL Iwmapocrarmueckmii mapamokc. CooOmatomuecs cocyabl. [ uapaBnanmdeckue
MEXaHHU3MBI.

Atmocdepa 3emin u armocdepHoe naBiieHne. [IpydauHbI CyniecTBOBaHUS BO3AyIIHOW o0onouku 3emun. OnbiT Toppuuey.
W3meperne atMoc(hepHOTO NaBICHUS. 3aBHUCHMOCTh aTMOC(EpPHOTO MaBICHHSA OT BBICOTHI Haj ypoBHeM Mops. [Ipubopsr mms
N3MEPEHNUS aTMOC(EPHOTO AABICHHUS.

JlelicTBHE XHUIKOCTH M Ta3a Ha NOTPYXEHHOE B HUX Teso. BeiTankuBaromas (apxumenoBa) cuwia. 3akoH Apxumena. [lnaBanue
Ten. Bo3nyxonnaBanue.

Hemoncmpayuu.
3aBHCHUMOCTh JIaBIE€HUSA raza OT TeMIepaTyphl.

Ilepenaua naBneHUs )KUAKOCTBIO U Ta30M.
Coobmaromuecs: CoCypl.
I'nnpaBnuueckuii npecc.
[posiBnenune necTBUs aTMOC(HEPHOTO TaBICHUSL.
3aBHCHMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA NOTPYKEHHOHM YaCTH TeIa ¥ IUIOTHOCTH JKUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KHIKOCTH.
. YcnoBue miaBaHUA Tell: IUIaBaHUE WU NOTPYXKEHUE Tel B 3aBUCUMOCTH OT COOTHOILIEHHSI INIOTHOCTEN Tela U )KUIKOCTH.
Jlabopamopnsie pabomol u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH Beca TeJIa B BOAE OT 00bEMa MOTPy>KEHHON B XKHUIKOCTh YacTH TeJa.
OmnpenesneHre BBITAIKUBAIONIEH CHIIBL, IEHCTBYIOIIEH Ha TEJIO, HOTPYKEHHOE B KUAKOCTD.
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3. TIpoBepka HE3aBHCUMOCTH BBITAIKHBAIOILEH CHJIbI, JCUCTBYIOICH Ha TEJIO B )KMJIKOCTH, OT MacChl Tea.

4. OnbITHl, JEMOHCTPUPYIOIINE 3aBHCHMOCTH BBHITAJIKUBAIONIEH CHJIBI, JEHCTBYIOIIEH Ha TENO B JKHIKOCTH, OT 00BEMa

MOTPY>KEHHOMN B JKUAKOCTb YACTU TeJa U OT IIIOTHOCTH KUAKOCTH.

5. KoHcTpyupoBanue apeomMeTpa Wi KOHCTPYHPOBAHUE JIOJKU U ONpesieeHue e€ Tpy30H0abEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTH. JHeprus.

Mexanmdeckas padota. MOIIHOCTB.

IIpocTble MeXaHU3MBI: phlyar, OJIOK, HaKJIOHHAs IJIOCKOCTh. IIpaBuiio paBHOBecus prlyara. [IpuMeHeHne npaBuiia paBHOBECHS
pbrdara x 61oky. «3oma0Toe npasuiio» Mexanuku. KI1J] npocTbix Mexanu3moB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.

Mexannueckas dHeprus. KnHeTnueckas M NOTeHIManbHas »Heprus. IIpeBpalieHue OZHOTO BHJAa MEXAHHYECKOH SHEPrHH B
Jpyroil. 3aKOH COXpaHEHHs] YHEPTHH B MEXaHHUKE.

Hemoncmpayuu.

1. TlpumMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomol u onvimol.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JIBHKEHHH TeJIa 110 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue yclnoBuil paBHOBECHS pblyara.

3. M3wmepenne KI1J] HaKIOHHOI IDIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHHSI MEXaHUYECKON YHEPTHH.

8 KJIACC

Paznea 6. TenioBble siBJIeHUS.

OCHOBHBIC TIOJIOKEHUS MOJICKYIIIPHO-KMHETHYECKOW TEOpPHH CTPOSHHs BemecTBa. Macca M pa3Mepsl aTOMOB M MOJICKYIL.
OIBITHI, MOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHHUS MOJICKYIISIPHOKUHETUIECKO TEOPHUH.

Mogenu TBEPAOTO, XXUAKOTO M Ta3000pa3HOTO COCTOSHWH BemiecTBa. Kpuctamnmmueckwe u amopdubie Tema. OObscHeHHE
CBOMCTB Ta30B, >KUJKOCTEH U TBEPHABIX TEJ HA OCHOBE MOJIOXKEHUN MOJIEKYJIAPHO-KUHETHUECKOH Teopuu. CMaynuBaHUE U KalUJUISIPHBIE
sBrieHus1. TernoBoe pacumpeHue 1 cKaTue.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIIOBOTO ABMKEHHUS YacThll. BHyTpeHHss 3HEeprus. CiocoObl HM3MEHEHHSI
BHYTPCHHEH SHEPTHH: TEIUIONEepeada i COBEpILCHIE padoThl. BUIBI Teruonepeadn: TerIonpoBOHOCTh, KOHBEKIIHS, U3ITyICHHUE.

KonndecTBo TemmoTel. YelbHas TEIUIOEMKOCTh BellecTBa. TEINIOOOMEH M TEIUIOBOS paBHOBECHE. YPaBHEHHE TEIUIOBOTO
Oananca. [TnaBieHne u oTBepJeBaHNE KPUCTALIMYECKUX BEIIECTB. Y IeNbHas TeTuoTa TuiaByieHus. [lapooOpasoBanne u KOHICHCAITHSI.
Ucnapenne. Kunenue. Y aenpHas TeruioTa napooodpa3oBanus. 3aBUCHMOCTh TEMIIEPATYPhl KHIIEHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxHocTs Bo3ayxa.

DHeprus TOIMBA. Y eibHasl TeTJI0Ta CTOPaHHUS.

[Tpunanmme! paboTh! TermoBeix neuratencit KIT/1 temimoBoro apuratens. TerioBbie IBUTATENHN U 3aIIATa OKPYKAIOMIEH CPE/IbI.

3aKoH COXpaHEHUS U MPEBPAICHHUS YHEPTHUHU B TEILUIOBBIX MPOIECcCaX.

Hemoncmpayuu.

1. HabmroneHre 6pOyHOBCKOTO JBHKCHHS.

2. Hao6monenue nuddysun.

3. HabmoneHue sSBICHUI CMaYMBaHUsI U KAWUIAPHBIX SBICHUN.

4. HaGmoneHre TeTUIOBOTO PacIIuPEHUs TEII.



5. V3meHeHwue naBiieHMs rasa Ipyu M3MEHEHUH 00bEMa U HarpeBaHUU MM OXJIXKACHHH.

6. IlpaBuia n3MepeHus TeMIIEPaTyphl.

7. Bunel Teronepenavm.

8. OxuaxmeHue Ipu COBEPIICHUU PaOOTHI.

9. Harpesanue npu coBepiieHHN pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMIHBIX BEIICCTB.

11. HaGmroneHue KUTIEHUS.

12. HaOmoneHue OCTOSIHCTBA TEMIIEPaTyphl IPH IUIABICHUH.

13. Mozenu TerIoBbIX JBUraTeleii.

Jabopamopnvie pabomul u onvimol.

OmBITH IO OOHAPYIKEHUIO NEHCTBHS CHI MOJIEKYJIIPHOTO IPUTSHKEHHUSI.

OmBITHI IO BBIPAIMBAHUIO KPUCTAIUIOB [TOBAPEHHOM COJIM MIIH caxapa.

OmBITHI IO HAOIIOICHHIO TEIUIOBOTO PACIINPEHHMS Ta30B, JKUAKOCTEH U TBEPABIX TEIl.

OmnpenerneHne NaBiIeHNS BO3yXa B OaJUIOHE MITIPHIIA.

OmBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIABJICHHS BO3yXa OT €ro 00bEMa M HarpeBaHUs WIIN OXJIaXKICHHUS.
ITpoBepka rUMOTE3b! JTMHEHHON 3aBUCHMOCTH JIHHBI CTOJIOUKA KHUIKOCTH B TEPMOMETPHUECKOM TPYyOKE OT TEMIEPaTypHI.
HaOmonenne n3MeHeHNsI BHYTPECHHEH SHEPTHHU TeNa B PE3yJIbTaTe TEIUIONepe add u paOoThl BHEIIHUX CHIL.
HccnenoBanue siBICHUS TEMII000MEHa IIPU CMEIIMBAHUH XOJIOJHOH M TOpSTYeil BOJIBL.

OmnpeneneHne KOJIMUECTBA TEIUIOTHI, TOJYyYEHHOTO BOJIOH MPH TEIUIOOOMEHE C HATPEThIM METAUTMYECKUM LIMITHHPOM.
OmnpeneneHne yneNbHOH TEMIOEMKOCTH BELIECTBA.

HccnenoBanue mporiecca UCTapeHus.

©CoOoNOTR~WDNRE
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OmnpenesneHre OTHOCUTEIbHOM BIQXKHOCTH BO3yXa.

13. OmpeneneHue yaensHON TEIDIOTH IUIABICHUS JTBA.

Paspen 7. DiiekTpryeckre 1 MATHUTHBIE SIBJICHMS.

DnekTpuzanus Tei. J[Ba pona sneKTpuUecKUX 3apsaaoB. BzanmonaelicTBue 3apsokeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTH CHITBI
BSaHMOI[eﬁCTBHH 3apsAKCHHBIX TCJI OT BEJIMYUHBI 3apAA0B U paCCTOAHUA MEKIY TeHaMI/I).

OnekTpudeckoe moie. Hampspk€HHOCTh  ANEKTPHYECKOro Ioiisl. [IpHHIMI CYMEepIIo3UIMK JIIEKTPHICCKUX Tojied (Ha
KaueCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsioB. DJIeMeHTapHbBIN aiekTpuueckuil 3apsaa. CtpoeHue aroma. [IpOBOAHUKH M JUIIEKTPHUKH.
3aKoH COXpaHEHUS YICKTPUICCKOTO 3apsaa.

DNEeKTPUYECKAH TOK. YCIOBHS CYIIECTBOBAHHS DIIEKTPHYECKOTO TOKA. VICTOYHHKH TIOCTOSHHOTO ToOKa. JleHcTBus
3MEKTPUYECKOT0 TOKa (TEIUIOBOE, XUMHYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B KHUAKOCTSIX U ra3ax.

OnekTpudeckas merns. Cuia Toka. DieKTprueckoe HampspkeHue. CONpOTHBIICHHE MPOBOJHHUKA. YENBHOE COMpPOTHBICHHE
BemiecTBa. 3akoH OMa ams yyacTtka rend. [locnenoBarenbHOE U MapauIeTIbHOE COSANHEHIE IPOBOTHUKOB.

Pabota u MOIIHOCTH AJIEKTPUYECKOTO ToKa. 3akoH J[xoyns—JleHma. DneKTpuUecKue IEeNnud U MOTPEOUTENH SJIEKTPUIEeCKON
sHepruu B ObITy. KopoTKoe 3aMbIKaHME.

[MocrostHHBIC MarHUTHL. B3anMoaeHCcTBHE TOCTOSHHBIX MarHUTOB. MarHuTHoe 1mosie. MarHuTHOE IMoie 3eMIIM U €r0 3HaYCHHE
Jutd kn3HU Ha 3emue. OnbIT OpcTtena. MarHUTHOE TOJIe AJIEKTPUYECKOTO ToKa. IIpuMeHeHue JIeKTpOMarHuToB B TeXHUKe. JleficTBre
MAardmMTHOIrO 1oJjigd Ha MPOBOAHUK C TOKOM. 3J'ICKTPOZ[BI/IFaTeJ'H) MOCTOSIHHOTO TOKa. Mcnonp3oBanue SHGKTpO}IBHFaTeHeﬁ B TCXHUYCCKUX
YCTPOWCTBAaX M HA TPAHCIIOPTE.

Onbitel Dapaznes. SIBmeHue 3nekTpoMarHuTHOH WHIyKwH. IIpaBmio JleHma. OnekrporeHepatop. CHocoOBI MONydYeHHS
AJIEKTPUYECKON IHEPTUU. DIEKTPOCTAHIIMN Ha BO30OHOBIIIEMBIX UCTOUHUKAX SHEPTHUH.

Hemoncmpayuu.
DnexTpusanus Te.
JBa poaa 3IeKTpHYEeCKHX 3apsA0B U B3aNMOACHCTBHIE 3apsDKEHHBIX TeIl.
YeTpoiicTBO U IeWCTBHUE 3JIEKTPOCKOTIA.
OnekTpocTaTHuecKast HHIYKIHUS.
3aKOH COXpaHEHUS dJIEKTPHUIECKUX 3apsIIOB.
HpOBO}lHHKI/I " JUDJICKTPUKUA.
MoaenupoBaHHe CHIIOBBIX JIMHUI 3I€KTPHUUECKOTO MO,
HcTOYHMKH NOCTOSHHOTO TOKA.
JleficTBUS 2JIEKTPUUECKOTO TOKA.

©OoNOoORLNE
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OIEeKTPUUECKUI TOK B KUIKOCTH.
I"a3oBbIif pa3psa.
W3MepeHne critbl TOKa aMIEpMETPOM.
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I/I3MepeHHe QJICKTPUYCCKOTO HAIIPAKECHUA BOJIbTMETPOM.

PeocraT 1 MarazuH conpoTUBIECHUI.

B3aumMoneiicTBre NOCTOSHHBIX MarHUTOB.

MogennpoBaHue HEBO3MOXHOCTH PA3JEICHHUS MTOJIOCOB MarHUTA.
MoaenupoBaHHe MarHUTHBIX MOJIEN TOCTOSHHBIX MarHUTOB.
OmnsIT Opcrena.

MarsuTHOE MoJIe TOKa. DIEeKTPOMAarHuT.

P el e
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20. JleiicTBME MarHUTHOTO IOJIsl HA TPOBOAHUK C TOKOM.

21. DnekTponaBUraTeib NOCTOSHHOTO TOKA.

22. WccnenoBaHue sIBICHHS IEKTPOMAarHUTHON HHIYKIUH.

23. Omsiter Papames.

24. 3aBUCHMOCTbH HAlpPaBJICHUS HHIYKIMOHHOTO TOKA OT YCJIOBUI €ro BO3SHUKHOBEHHSI.

25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jabopamopmnwvie pabomol u onvimol.

OmBITH IO HAOJIOICHHIO 3JIEKTPHU3AIMH TEJ HHIYKIUEH U IPU CONPUKOCHOBEHHH.

HccnenoBanue neicTBUS IEKTPHUYECKOTO MO HA TIPOBOIHUKH U JIUAJICKTPUKH.

COopka u mpoBepKa pabdOTHI IEKTPUIESCKON HEIH MTOCTOSTHHOTO TOKA.

W3mepenue u peryanpoBaHHUe CUIIBI TOKA.

W3mepeHue n peryaupoBaHye HaNPsHKEHHUS.

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, MAYIIETO YEPE3 PE3HCTOP, OT CONMPOTHBICHHUS PE3UCTOpa M HANPSDKEHHS Ha

pesucTope.

7. OmnbITEl, JIEMOHCTPHUPYIOIIME 3aBHCUMOCTH JJIEKTPHYECKOTO CONPOTHBICHUS NPOBOJHHMKA OT €ro JJIMHBI, IUIOLIAIN
MIOTIEPEYHOTO CEUCHUS U MaTepuana.

8. Ilposepka mpaBuiia CIOKECHHUS HAIPSDKEHUI TIPH TOCIEI0BATEIFHOM COSANHEHUH ABYX PE3UCTOPOB.

9. [IlpoBepka npaBuiia JJIsl CUIIBI TOKA ITPH TApaIETIbHOM COSANHEHUH PE3UCTOPOB.

10. Omnpenenenue paboOThI HIEKTPUIECKOrO TOKA, HIYIIETO Yepe3 Pe3UCTOP.

11. OmpeneneHne MOIIHOCTH AIIEKTPHUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

12. HccrnenoBaHue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JTAMITOUKY, OT HAMPSDKCHUS HA HEH.

13. Ompenenenue KI1J] narpesarens.

14. UccnenoBaHue MarHUTHOTO B3aWMOAEHCTBUS ITOCTOSHHBIX MAarHUTOB.

15. M3ydeHne MarHUTHOTO MOJIS IIOCTOSIHHBIX MarHWTOB TP UX OOBEANHEHUH U PA3ICIICHAN.

16. UccnemoBaHue NeHUCTBHS 3JIEKTPUUIECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

S o

17. OnbITE, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBUS KaTyIIKM C TOKOM M MarHura OT CHJIBl TOKa U
HalpaBJICHUS TOKA B KaTyIIKE.

18. M3ydeHue aeHCTBUSI MAarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM.

19. KoHctpyupoBaHue 1 U3ydeHUE pabOTHI ANEKTPOIBUIATENS.

20. M3mepenne KI1J] amekTpoABHraTeIbHON YCTaHOBKH.

21. OmbITHI 1O WCCIEIOBAHMIO SBICHUSA 3JICKTPOMArHUTHON MHAYKIMU: HCCICAOBAHUE M3MEHEHUH 3HAUYCHMS M HAPaBIICHUS
HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3gen 8. Mexannueckue siBJIeHus.

Mexannueckoe ABWXeHHE. MarepuanbHas Touka. Cucrema oTcuéra. OTHOCHTENBPHOCTh MEXAHHYECKOTO JBIDKEHHS.
PaBHOMepHOE nmpsimonuHeiiHOe nBmkeHne. HepaBHoMepHOe npsMonuHeliHoe ABrkeHne. CpeqHsst 1 MTHOBEHHAs: CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBHKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeiiHoe nBmkenne. CBoboaHoe naaenue. OnbiThl [anuies.

PaBHOMepHOE [BIDKEHHME TIO OKpyXHOCTH. Ilepmon m dactora oOpamenus. JluHeiiHas W yrjoBas CKOPOCTH.
LlenTpocTpeMuTEnbHOE YCKOPEHHE.

Ilepselii 3akoH Hetotona. Bropoii 3akoH Herorona. Tperuii 3akoH Herorona. I[IpyHuun cynepnosunuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Cuila TpEHHs CKOJIbKEHUS, CUJIa TPEHHS MTOKOs, IPYTHe BUIbI TPEHUSI.

Cuia TSDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHMS. Y CKOpeHne cBoOoHOro nanenus. [smwkenne mnanet Bokpyr CosHna. [lepBas
KOCMHYECKast CKOpocTb. HeBecOMOCTh U eperpy3Ky.

PaBHOBecne marepuaibHOM ToukH. AGCOMOTHO TBEpAOE Tenmo. PaBHOBecHe TBEPAOTO Tea C 3aKPEIUIEHHON OCHIO BpalleHHS.
MowmeHT cunsl. LieHTp TsxecTu.

Wmnynse Tena. U3mMenerne umimynbca. ViIMmysbe CHutbl. 3aKOH COXpaHEHHs HMITyJIbca. PeakTHBHOE ABIKEHHE.

Mexanmueckas paboTta ¥ MOITHOCTh. PaboTa cui TsKecTH, ynpyrocTH, TpeHus. CBs3p 3Hepruu u pabotsl. [loTeHnumansHas
SHEprus Tesa, HOJHITOr0 HaJ MOBEPXHOCThIO 3eMiH. I[loTeHManbHas 3Heprus cixxaTol npyxkuHsl. Kunerndeckas sneprus. Teopema o
KHHETHUYECKON 3HEePruu. 3aKOH COXPaHEHUS! MEXaHUYECKON SHEPIHH.

Hemoncmpayuu.

1. HabmroneHne MexaHMUECKOTO ABM)KCHHUS TeJIa OTHOCUTENILHO Pa3HbBIX TE OTCUETA.

2. CpaBHeHHE IIYTEH U TPACKTOPHIA ABMXKCHHS OJTHOTO M TOTO XK€ TeJIa OTHOCUTEIHHO Pa3HBIX TE OTCYETA.

3. U3mepeHue CKOPOCTH U YCKOPEHUS MPSMOJIMHEHHOTO IBUXCHUS.

4. HccaenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBMKCHUSI.

5. HaOmoneHue IBIKCHHS Tela IO OKPYKHOCTH.

6. HalOmoneHne MexaHMYECKUX SIBJICHUHN, NPOUCXOAANMX B cucrteMe oTcuéra «Tenexka» mnpu e€ paBHOMEPHOM H
YCKOPEHHOM JIBIDKEHUHM OTHOCHTEIIHLHO KaOuHeTa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHUS TEJa OT MAcChl TeJia M JCHCTBYIOIICH HA HETO CIUIBL.

8. HabOmoneHue paBeHCTBA CHIT IIPU B3aMMOACHCTBHH TEIl.

9. H3wmeHeHwue Beca Telsia MPU YCKOPSHHOM J[BIIKCHHUH.



10. Ilepenaua umiyibca IpH B3aUMOACHCTBUM TEJI.
11. TlpeoOpa3oBaHus SHEPTUH NPU B3aUMOAEHCTBUH Tell.
12. CoxpaHeHHe UMITYJIbCA IIPH HEYIIPYTOM B3aHMOACHCTBHU.
13. CoxpaHeHne UMITYJIbCa IIPX aO0COIIOTHO YIIPYTOM B3aMMOICHCTBHU.
14. HalmioneHue peakKTHBHOTO JBIKCHUSI.
15. CoxpaneHne MEXaHHYECKOM YHEPTHH IPH CBOOOIHOM IAJICHUH.
16. CoxpaHeHne MEXaHUYECKOM SHEPTHH IPH IBIKCHUH TeJa O JCHCTBUEM NPy KHHBL.
Jlabopamopnsie pabomol u onvimol.
KoncTpynpoBanue TpakTa AJsi pa3roHa u JajJbHEHIEeTo paBHOMEPHOT'O BIDKCHUS HIAPHKa MITH TEJICIKKH.
OmpeneneHue cpeaHeil CKOPOCTH CKONBXEHHSI OpyCKa MM ABV)KEHHS IIapHKa 110 HAKJIOHHOH INIOCKOCTH.
OmpeneneHne yCKOpeHHs Tena NpH PaBHOYCKOPEHHOM JIBUYKEHHH 110 HAKJIIOHHOM TJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH [P PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HadyalbHOM CKOPOCTH.
ITpoBepka runoTessl: €CIM MPH PaBHOYCKOPEHHOM IBIKECHUH 0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSITCS KaK psii HEUETHBIX
YHCEIl, TO COOTBETCTBYIOIINE MPOMEXXYTKH BPEMEHH OJJMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOTO JIaBJICHUSL.
Omnpenenenne k03¢ HUIIIEHTa TPSHUS CKOIBKEHUSL.
OmnpeneneHne KECTKOCTH IPYKHUHBI.
OmnpeneneHne padOTHI CUIIBI TPEHHUS IPH PABHOMEPHOM JIBHXKCHUH TeJla 10 TOPU30HTAIBHON ITOBEPXHOCTH.
10 Omnpenenenne pabOTHI CUITBI YIIPYTOCTH HPH MOJBEME IPy3a C UCTIOIb30BAaHUEM HETIOIBH)KHOTO U TI0IBUYKHOTO OJIOKOB.
11. Usydenue 3aKOHa COXpaHEHHS SHEPTHU.
Pa3gen 9. Mexannuyeckue Koje0aHus M BOJTHBI.
KonebatenbHoe nBmxeHne. OCHOBHbIE XapaKTEpUCTUKH KOJICOAHWH: MEpHOJ, 4YacTOTa, aMIUINTyAa. MaremaTtuueckui u
NPY>KHHHBIN MasTHUKY. [IpeBpaiienne sHEpriy IpH KOJIeOaTeTbHOM JIBH)KECHHH.
3aryxaromue KoneOaHusA. BwiHyXkIneHHbIe KoneOaHus. Pe3oHanc. Mexanwdeckue BOJNHBL. CBOWCTBA MEXaHMUYECKHX BOJIH.
IIpononbHble M momnepeuHble BOJHBL JlJIMHA BOJIHBL U CKOPOCTh €€ paclnpocTpaHeHHs. MexaHuuyecKue BOJIHBI B TBEPAOM Tele,
CEHCMUYECKHUE BOJIHBL.
3Byk. ['poMKoOCTh 3ByKa U BbIcOTa TOHA. OTpakeHHe 3ByKa. VIHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
HaGmonenue konebaHui TeN O/ ASHCTBUEM CHIIBI TSDKECTH M CHIIBI YIPYTOCTH.
Habmonenue konebannii rpy3a Ha HUTH M Ha TIPYXKHHE.
HaOmonenue BEIHYXICHHBIX KOJICOAHUIN M pe30HAHCA.
PacnipocTpaHeH#e MPOAOIBHBIX U OMEPEYHBIX BOJIH (Ha MOJIENN).
HaOmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AxycTHdecKknii pe3oHaHC.
./Iaﬁopamopnbte pabomol u onvimol.
OmnpeneneHne 4acToThl U NIepHoJia KoJieOaHUH MaTeMaTHYECKOTr0 MasTHHKA.
Ompenenenne 4acToThl M IEpHOJIa KOJIeOaHUH PYKWHHOTO MasiTHHKA.
HccnenoBanue 3aBUCUMOCTH NEPUOA KOJIeOaHU MO/IBEIIEHHOTO K HUTH IPy3a OT JUITMHbI HUTH.

aprwnE
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HccaenoBanue 3aBUCUMOCTH TIEpHOIa KoJieOaHU MPY>KMHHOTO MasiTHHKA OT MaccChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIeproOa KoIeOaHnil Tpy3a, IMOABEIICHHOTO K HUTH, OT MacChI Tpy3a.

oukwpNE

OmBITHI, AEMOHCTPHUPYIOIIUE 3aBUCHMOCTH ITEpHOJa KOJIEeOAHMH IMpPYKHHHOTO MasTHHKAa OT MacChl Ipy3a M KECTKOCTH
NPYKHHBIL.

7. M3mepeHue yckopeHHs1 CBOOOJHOTO MaJCHUSI.

Pazpgen 10. DinekTpoMarHuTHOE 10J1e M JIEKTPOMATHUTHBIE BOJIHBI.

DJIEeKTPOMarHuTHOE IoJie. DIEeKTPOMarHuTHBIE BOJIHBL. CBONCTBA AJIEKTPOMArHUTHBIX BOJH. [IIkaja 351eKTpOMarHUTHBIX BOJIH.
Vcnonp30BaHue 3MEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja ceera. CKopocTs cBeTa. BonHOBBIE cBOIiCTBa CBETA.

Hemoncmpayuu.

1. CgoiicTBa AJIEKTPOMArHUTHBIX BOJH.

2. BonHOBBIE CBOICTBa CBETA.

Jlabopamopnuie pabomol u onvimol.

1. U3ydenue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIIBIO MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBblIe sIBJICHHUS.

JIyueBast monens cBeta. Mcrounuku cseta. [IpsmonuneiiHoe pacnpocTtpanenue csera. 3atMeHus Connna u Jlynsl. OTpaxkeHue
cBeta. [lmockoe 3epkasno. 3aKoH OTpakeHHs CBETA.

[Ipenomnenne cBeta. 3akoH TpenomiieHHs cBera. [lomHOe BHyTpeHHEE OTpakeHHe cBeTa. VIcrmomb30BaHHWE ITOJIHOTO
BHYTPEHHETO OTPAXXEHUsI B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xon nyueid B nun3ze. OnTuyeckas cucteMa QoToarnmapara, MUKPOCKOIa U Teneckona. [71a3 Kak onTuyeckas CUCTeMa.
ban3opyKocTh 1 AaTbHO30PKOCTB.

Paznoxxenne Genoro cera B criekTp. OnbiThl HptoToHa. CrioxeHue CrieKTpanbHbIX [BETOB. Jlucnepcus cBeTa.

Hemonucmpayuu.

1. TlpsmonuHEWHOE pacpOoCTpaHEHUE CBETA.



OTtpaxkeHue cBeTa.

[Monydenne n300paKeHUH B IIIIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKajax.

IIpenomnenue cBera.

OnTHYECKU CBETOBO/I.

Xon nmydeit B coOuparomieii JIMH3e.

Xoa myuell B pacceuBaroLIel JTMH3E.

[Nomyuyenne M300pakeHNH ¢ TOMOIIBIO JINH3.

[MpuHumn nevicTBus GoToanmapara, MUKPOCKOIA M TEJIECKOTIA.

10 Mogens riasa.

11. PasnoxeHwne 6€J0T0 CBETa B CIIEKTP.

12. Tlomyuyenue Genoro cBeTa IpH CIOKEHUH CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie pabomol u onvimol.

HccrenoBanre 3aBUCUMOCTH yTiIa OTPAXKCHHS CBETOBOTO JIy4a OT yTJia TaeHHUS.
Wzydenne xapakTepuCTUK N300paKeHHS MPEMeTa B ITIOCKOM 3epKale.

HccnenoBanue 3aBUCUMOCTH yTJIa IIPEJIOMIICHHSI CBETOBOTO JIyda OT yIJia MaJIeHNs] Ha TPAHHIE «BO3YX—CTEKIIO».
[Nomyuyerne M300paXeHNH ¢ TOMOIIBIO0 COOMPAIOIICH JTHH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSIHHS M ONTHYESCKOH CHIIBI COOMPAFOIIEH JIH3HI.

OmBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OMnBITHI 11O BOCHPUATUIO LIBETA MPECAMETOB IIPU UX Ha6J'IIO[[eHI/II/I Yepe3 UBCTOBLIC (bI/IJ'IprI:-I
Pa3uen 12. KBaHTOBLIE AIBJICHHUS.

OmnpiTel Pesepdopaa v mianeTapHas Mozeab aToMa. Mojens aroma bopa. Mcnyckanue u MOTJIOIICHHE CBETa aTOMOM. KBaHTHI.

©OoNOT A~ WD
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JIuneiyatele CIEKTPBI.

PagnoaktuBHOCTE. Anbda, Ocera- m ramma-m3nmydeHus. CTpoeHHE aTOMHOTO siapa. HyKIOHHas MOIENs aTOMHOTO sapa.
Wzotomnsl. PagnoaktuBHbIe npeBparienus. [lepron moxypacnana aTOMHBIX sIep.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO U MAacCOBOTO 4YMCE]. DHEPrusl CBA3M aTOMHBIX sjep. CBS3b Macchl U
sHepruu. Peakuuu cunTesa u aenenus saep. Mcrounuku 3ueprun ConHIa U 3BE3.1.

SAnepnas sHepreTrKa. J{eHCTBUS paqiOaKTUBHBIX M3YUCHUN HA )KUBBIC OPTaHU3MEL.

Hemoncmpayuu.

CHeKTpLI H3JIYyYCHUS U MOTJIOMICHUSA.

CHeKTphl pa3IuvHbIX Ta30B.

CriexTp Bozopoza.

Habnronenue TpexoB B kamepe BunbscoHa.

PaboTa cuéTurka HOHH3UPYIOUINX H3ITydCHHH.

Perucrparus u3mydeHus IpUPOIHBIX MHHEPAJIOB U MPOIYKTOB.

./Iaﬁopamopnbte pabomol u onvimol.

1. HabnroneHue CIJIONTHBIX M TUHEHUATHIX CIIEKTPOB U3TyUYEHUSI.

2. MHccrnenoBaHue TPeKOB: M3MEPEHIE YHEPTUH YaCTHIIBI IO TOPMO3HOMY Iy TH (TI0 (poTOrpadusim).

3. H3mepeHue panuoakTHBHOTO QoHA.

IloBTOPHUTEILHO-00001AIOIIMIT MOAYJIb.

[ToBTOpUTENEHO-0000IIAIOIINIT MOTYJTh TIPETHA3HAYCH JJISI CUCTEMATH3aluU M 0000IIEHHS IPEIMETHOTO COACPIKAHMS U OTBITa
JIESITETFHOCTH, NMPUOOPETEHHOTO NPH M3YYCHHH BCETO Kypca (PH3HKH, a TaKKe I MOATOTOBKA K OCHOBHOMY TOCYIapCTBEHHOMY
9K3aMeHy 10 GH3MKe JUIs 00y4aroIIUXCsl, BBIOPABIIMX STOT yueOHbII MpeMeT.

[lpy wW3y4YeHWW M[AHHOTO MOMYNS pEalu3yITCI H CHCTEMAaTU3UPYIOTCS BUABI JAEATEIFHOCTH, Ha OCHOBE KOTOPBIX
oOecrieuymBaeTcsl JTOCTH)KCHHE TMPEIMETHBIX M METallpeJMETHBIX IUIAHHPYEMBIX  pe3ylbTaToB OOy4YeHHs, (QopMupyeTcs
€CTCCTBCHHOHAYYHasd TPaMOTHOCTL: OCBOCHUE HAYYHBIX MCTO/I0B UCCICIOBAHUA SIBJICHUM IIpUpoabl U TCXHUKH, OBJIAACHUEC YMCHUAMU

oukrwnE

OOBSCHATH (PM3UUECKUE SBICHHS, TIPUMEHSS OTY9ICHHBIC 3HAHHS, PEIIaTh 33/1a4H, B TOM YHUCIIE KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHBIC.
[MpuHOIMIMANEHO NEeSTeNLHOCTHBIA XapakTep AaHHOTO pa3jena pealn3yercst 3a CY€T TOro, 4TO OOyYaroUIHecsl BBIIOJHSIOT
3a/laHusl, B KOTOPBIX UM IIPEIJIaraeTcs:
Ha OCHOBE TMOJYYEeHHBIX 3HAHWH paclo3HaBaThb M HAYYHO OOBACHATH (U3MUECKHE SBICHHS B OKPYXAIOMEH Hpupoae H
MOBCETHEBHOM KHU3HH;
UCTIONIb30BaTh HAay4YHbIE METO/BI HCCIeOBaHMA (PU3NYECKUX SIBJICHHH, B TOM YHCIE JUIS IIPOBEPKH THUIIOTE3 M IOJIy4EHHS
TEOPETUYECKUX BBIBOJIOB;
O0OBSICHATH HAy4YHBIE OCHOBBI HanOOJIee BAXKHBIX JOCTHKCHHUN COBPEMEHHBIX TEXHOJIOTHH, HalIpUMep, IPAaKTHIECKOTO MCIIOIB30BAHMS
Pa3JIUYHBIX HCTOYHUKOB 3HEPIMH HA OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHU.



IHJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IMTPOTPAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBIIET'O

OBPA30BAHUA

Wzydenne ¢pu3nkm Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHMS HANPaBICHO Ha JOCTIIKEHHE JTHYHOCTHBIX, METANPEIMETHBIX H

NMPpEAMETHBIX O6pa30BaT€J’ILHLIX PE3yIbTATOB.

B pesymprare m3yueHHs (U3MKM Ha YpOBHE OCHOBHOTO OOIIero oOpa3zoBaHWs y oOydaromierocs OyIOyT C(OpPMHPOBaHBI

CIIEAYIOINUE JINTHOCTHBIC PE3YIIbTATHI B HaCTH:

1) maTpuMOTHYECKOTO BOCIINTAHUS

- IPOSIBJICHNE NHTEpEca K UICTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOHN (PU3NUecKoil HayKu;

- IEHHOCTHOE OTHOIIIEHHE K JOCTIDKCHHUSIM POCCHUCKUX yUEHBIX-(PH3UKOB;

2) rpa:KAaHCKOT0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

- TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCY)KICHHH OOIIECTBEHHO 3HAYMMBIX M ITHYCCKHUX MPOOJICM, CBI3aHHBIX C MPAKTUYCCKUM
MPUMEHEHHUEM JTOCTIDKEHUH (DH3UKH;

- OCO3HaHHUE BaYKHOCTH MOPAIFHO-ITHIECKHUX TPHHIIUTIOB B ACATEIEHOCTH YIEHOTO;

3) 3cTeTHYeCKOr0 BOCIIMTAHMS:

- BOCHPHUATHE ICTETHUECKUX Ka4eCTB (PM3UIECKON HAYKH: €€ TApMOHUYHOTO MTOCTPOSHHS, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;

4) HEeHHOCTH HAYYHOT'0 MO3HAHMS:

- OCO3HaHME IIEHHOCTH (M3MYECKON HAayKM KaK MOIIHOTO HWHCTPYMEHTa IIO3HAHUS MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH,
BayKHEHILIEH COCTABIAIOUIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOH JTF0003HATEIHHOCTH, HHTEPECa K HCCIIE0BATEILCKON AeATEIbHOCTH;

5) hpopmupoBaHus KyJbLTYPBI 310POBbS M IMOLMOHAJIBLHOI0 0J1ar0NOIyYHsI:

- OCO3HaHME IEHHOCTH 0e30MacHOro oOpa3a >KU3HM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BRKHOCTU MNPaBHI 0E30I1acHOTO
MOBEJICHUS Ha TPAHCIIOPTE, HAa AOPOTaX, C SJCKTPHUSCKUM U TEIIOBEIM 000pYyIOBaHHEM B JOMAITHUX yCIOBHUSAX;

- ¢(OPMHPOBAHHOCTb HaBbIKA pe(IeKCHH, TPU3HAHNE CBOETO MPaBa Ha OMIMOKY M TaKOTro JKe IpaBa y JIpyroro 4eloBeKa;

6) TPy10BOr0 BOCIIMTAHUS:

- AKTHUBHOE y4YacTHE B pEIICHUH NPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa30BaTeNbHON OpraHM3aIlUH, Topojna, Kpas)
TEXHOJIOTHYECKOW U COIMAaIbHOI HAIPABICHHOCTH, TPEOYIONINX B TOM YHCIC U (PU3UICCKUX 3HAHUIA,

- HHTEPEC K MIPaKTHYECKOMY M3YyUeHHIO TPOoeccuii, CBI3aHHBIX C (PU3UKOM;

7) 3K0J10rH4€eCKOr0 BOCIUTAHMSA:

- OpHEHTANUs Ha IPUMEHEHNE (PU3MUCCKIX 3HAHWH U PEHICHHUS 3aad B 00IaCTH OKPYKAOIICH cpellbl, IUIAHUPOBAHUS MTOCTYITKOB
U OLIEHKH UX BO3MOJKHBIX IOCJIEICTBUMN JJIs1 OKPY KAIOIIEH Cpeibl;

- OCO3HaHHE IMTO0AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U My Tel UX pelieHHs;

8) ajanTauuu K M3MEHSIIOUIUMCS YCJIOBUSIM COLMAIBLHON H IPUPOAHON Cpeabl:

- MOTpeOHOCTH BO B3aUMOJICHCTBUH NPH BHINOJHEHUH UCCIICAOBAHUN U MPOEKTOB (DU3NIECKOM HAIIPABICHHOCTH, OTKPBITOCTH OIBITY
Y 3HAaHHUAM IPYTHX;

- MIOBBITIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ICATEIEHOCTE;

- MOTpeOHOCTH B JOPMHUPOBAHIH HOBBIX 3HAHMIA, B TOM YHCIe POPMYIUPOBATh WACH, IIOHITHS, THTIOTE3BI 0 PU3NIECKUX 00BEKTaX U
SIBJICHUAX

- OCO3HaHHE JePHUINTOB COOCTBEHHBIX 3HAHWH W KOMIIETCHTHOCTEH B 007IaCTH (PU3HKH;

- IDTAHUPOBAHKE CBOCTO PAa3BUTHUS B IPHOOPETEHUHN HOBBIX (PU3MYECCKHUX 3HAHUH;

- CTPEMJICHHUC aHAJIM3UPOBATHL W BBIABJIATH B3aUMOCBA3U NPHUPOIEI, O6H.[eCTBa U DKOHOMHKH, B TOM YHCJIIC C HCIOJIB30BAHHCM
(u3nYecKux 3HaHUM;

- OIICHKA CBOMX JICHCTBUH ¢ yUETOM BIMSHUS HA OKPYKAFOIIYIO CPEy, BO3MOXKHBIX TII00aJIbHBIX TOCICICTBHN.

METAIIPEAMETHBIE PE3YJIbTATHI

B pesynbrare ocBoeHMs NporpaMmbl 10 (H3MKE Ha YPOBHE OCHOBHOTO o00miero o0Opa3oBaHMsi y oOydaromerocs OyayT

chopmupoBaHbl  MeTamnpeaIMeTHbIE  Pe3yJbTAaThl, BKIIOYAIONINE IO3HABATENbHBIE yHHBEpPCANbHBIE y4eOHBIE JIECHUCTBHSA,
KOMMYHUKATHBHBIC YHUBEPCAJIbHEIC yUCOHBIC JCUCTBUS, PETYITHBHBIC YHUBEPCAIBHBIC YIecOHBIC NCHCTBHS.

ITo3naBaTeabHbIE YHuBepcajibHbIC yqeﬁm)le JeHCcTBHA

ba3oBble JJornueckue AeiicTBUA:

e  BBIABJIATH U XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHHN);

e  YCTaHABJIMBATH CYIIECTBEHHBIH MMPHU3HAK KJIacCH(UKAIINHN, OCHOBAHNUSA IJIs1 0000IICHNS M CPABHEHUS,;

®  BBIBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEYMS B paccMaTpHBaeMbIX (akTax, AaHHBIX W HaONIOJCHUSX, OTHOCALIMXCS K
(U3MYECKNM SIBIICHUSIM;

e  BBIABIATh IPUYMHHO-CICICTBEHHBIC CBS3M NPH M3yYEeHHHM (QHU3WYECKUX SBICHHH W TPOLECCOB, AENAaTh BBIBOIBI C
UCIIONIb30BAaHUEM JAEAYKTHBHBIX M HMHAYKTHBHBIX YMO3AK/IIOYCHUH, BBIIBUraTh THIIOTE3bl O B3aUMOCBS3SIX (PH3MUYECKUX
BEJIMYMH;



®  CaMOCTOSTENHHO BBIOMPATH CHOCOO pemeHus: yueOHO# (u3nyeckoi 3agauu (CpaBHEHHE HECKOJBKUX BapUAHTOB pEICHUS,
BBIOOpP HanOoJIee MOAXOSIIETO C YYETOM CaMOCTOSITEIIBHO BBIJIEIICHHBIX KPUTEPHEB).
Ba3oBble ucciieoBaTe/IbcKue NeiiCTBUS:
®  HCIIOJIB30BATh BOIIPOCHI KaK UCCIEAOBATEIECKII HHCTPYMEHT ITO3HAHUS;
®  [POBOAUTH II0 CaMOCTOSITENBHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIA (PU3NYECKUH JKCIEpUMEHT, HeOoJbIIoe
nccie0BaHue (PU3NIECKOTO SIBICHNUS;
e  OLEHMBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(POPMANHIO, TOTYIECHHYIO B XOJI€ HCCIIEIOBAHNS HITH SKCIIEPUMEHTA;
e caMocToATeNnbHO (opMynupoBaTh 0000IIEHHS U BBIBOABI [0 pe3yJbTaTaM MPOBEAEHHOTO HAOJIIOJCHHUS, OIIBITa,
HCCIIeIOBAHMUS;
®  [POTHO3MPOBATH BO3MOXKHOE NajbHEilee pa3BUTHE (PU3MUECKHUX IIPOLECCOB, a TAKKE BBIIBUTaTh NMPEIIOJIOKEHUS 00 HX
Pa3BUTHH B HOBBIX YCIOBHSX U KOHTEKCTAX.
Pabora c unpopmanmeii:
® [PUMEHATH Pa3JIMYHBIE METOJbI, HHCTPYMECHTHl M 3alpOCHl NPH IMOUCKE M OTOOpe MH(MOPMALMH WIH JaHHBIX C Y4ETOM
MIpeUIOKEHHOH yueOHOH PpHu3muecKoi 3a1a4m;
®  AHAIM3HPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETHPOBATh MH(HOPMALIMIO PA3IMYHBIX BUJOB M ()OPM MPE/ICTABICHHUS;
®  CaMOCTOATENIHHO BHIOMpATh ONTHMAIBHYIO (OPMY IpPEACTABICHUS HWHPOPMAIMH M WUIIOCTPHUPOBATH pPEHIAEMbIC 3aJadi
HECJIO)KHBIMH CXEMaMH, AUarpaMMaMu, HHOH rpadukoi 1 nX KOMOMHAINAMH.
KoMMyHUKaTHBHBIE YHUBepcaJIbHbIEe yueOHbIe AelHCTBHS:
e B X0J€e 00CYXIEHUs y4eOHOTO Marepualia, pe3yJbTaToB JabopaTopHBIX paboT U MPOEKTOB 3a7aBaTh BOIPOCHI MO CYIECTBY
o0cykJaeMol TeMbI U BHICKa3bIBaTh HJICH, HAIICJICHHBIC Ha PEIICHUE 331a41 U MO Iep KaHuie OIaro)kenaTeIbHOCTH O0IIEHHS;
®  COIOCTAaBJISATH CBOM CYXKJCHHUS C CYKICHUSIMH JIPYTUX YYaCTHUKOB JAHANIOra, OOHAPYKUBAThH Pa3IMuUe U CXOACTBO IO3HIINI;
e  BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCBMEHHBIX TEKCTaX;
e  yOJMYHO NMPEICTaBIATH PE3YIbTATHI BBHITOJHEHHOTO (PU3NYECKOT0 OMbITa (IKCIIEPUMEHTA, UCCIIEAOBAHNS, IPOEKTA);
®  [OHMMAaTh M HCIIOJB30BaTh IIPEUMYIIECTBa KOMaHAHOW M MHAMBUAYaJIbHOW pabOoThl MPU PEIICHUH KOHKPETHOH (U3HYecKOii
po0IeMbl;
e [pUHMMATh LEIM COBMECTHOW JEATCIbHOCTH, OPTraHW30BBIBATH NEHCTBHA IO €€ JOCTIDKCHHIO: PacHpeieNsiTh POy,
00CyXIaTh MPOIECCH M PE3yIbTAaThl COBMECTHON paboThI, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOACH;
e  BBIIOJHATH CBOIO YacTh PalOTHI, JOCTUTas KaueCTBEHHOT'O pe3ysbTaTa IO CBOEMY HANpaBJICHUIO U KOOPAMHUPYS CBOH
JECHCTBHUS C APYTHMH WICHAMH KOMaH/IbI;
e  OIEHMBATh KAaUYeCTBO CBOCTO BKJIAJA B OOIIUH MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTENBEHO C(HOPMYINPOBAHHBIM YUaCTHUKAMHU
B3aUMOJECHCTBUSL.

PerynsiTuBHble yHMBepcaJbHble YueOHbIe AelicTBUS

Camoopranuzauus:
®  BBIABJIATH IPOOJIEMBI B )KU3HCHHBIX W YUEOHBIX CHTYAIUAX, TPEOYIOMNX IS perIeHUs (PU3MUSCKUX 3HAHUIA;
®  OPHEHTHPOBATHCS B PA3NIMYHBIX MOAXOJAaX MPUHATHS PEIICHUH (MHINBUAYaIbHOE, IPHHATHE PEIICHHUS B TPYIIIE, MPUHATHE
peIeHu rpynmnon);
®  CaMOCTOSITENBHO COCTABIATH AJITOPUTM peIIeHUS (U3NIECKO 3aadd WIH IDIaHAa WCCICIOBAaHUS C YIETOM HMMEIOIIHXCS
PEeCYpCoB 1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeIaraeMble BAPUAHTHI PEIICHUH;
e  Jenath BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJIb, IMOIMOHAIBHBII HHTEJIEKT:
e  1aBaTh aJCKBATHYIO OIICHKY CUTYyalll! ¥ MPEIaraTh IIaH ¢€ N3MCHEHUS,
e OOBSACHATH MPUIMHBI JOCTIDKEHHS (HEIOCTIDKEHHUS) Pe3yIbTaTOB JACATEIbHOCTH, JaBaTh OIIEHKY NMPHOOPETEHHOMY OTIBITY;
o BHOCHUTH KOPPEKTHUBEBI B ACATCIIBHOCTH (B TOM YHCJIC B XO/J BBIITOJIHCHUS (1)I/I3I/IquKOFO HUCCJICAOBAHUA NN HpOQKTa) Ha OCHOBEC
HOBBIX OOCTOSITEILCTB, U3MEHUBILIMXCSI CUTYAIMH, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYJHOCTEH;
®  OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEH U YCIOBUSIM;
e  CTaBUTH ceOs HA MECTO JIPYTroTo YeIOBEeKa B X0JI€ CTIOpa WM AUCKYCCHU Ha HAyYHYIO TeMY, IIOHUMAaTh MOTHBEI, HAMEPEHUS
JIOTHKY JPYyTOro;
e [pU3HABaTH CBOE NPaBO HAa OIMIMOKY NMPH pelieHUH (GU3MYECKUX 33/a4 WIN B YTBEPKICHUSIX Ha HAay4YHbIE TEMBI M TaKOe Ke
[PaBo JAPYroro.

HNPEJMETHBIE PE3YJIbTATBI

K xoHmy obOydenuss B 7 kjacce TIpeAMETHBIE pPe3yslbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTh C(OPMHPOBAHHOCTH Y
00y4aromuxcst yMeHUH:
®  HCIOJb30BATH MOHATHA: (PU3MYCCKHEC M XUMHUYCCKUC SIBICHUS, HAONIOJICHHUE, SKCICPUMEHT, MOJENb, THIIOTE3a, CIUHHIIbI
(m3HUeCKUX BEIWYHH, aTOM, MOJIEKYJIa, arperaTHbIe COCTOSHUS BelecTBa (TBEPI0E, )KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE
JBIDKCHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, NPSMOJIMHEWHOE), TPAaCKTOpHWs, PAaBHOJCHCTBYMOMAs Cuia, aedopMmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbL;



pasnuuarh siBieHUs (AudQy3us, TEIIOBOE IBMXEHHE 4YacTHIl BEIIECTBA, PaBHOMEPHOE JBIKEHHE, HEpPaBHOMEPHOE
JBIKCHUE, HHEPIIMS, B3AUMO/ICHCTBIE TeJI, paBHOBECHE TBEP/BIX TEJl C 3aKPEIUIEHHOM OChIO BpallleHHs], epeada AaBIeHUs
TBEPABIMU TEJIaMH, )KUAKOCTSAMH U ra3aMu, aTMoc(epHOE IaBJICHHUE, IUIABAHUE TEJl, MPEBPAILECHNU MEXaHHIECKON YHEPTHHN)
10 OMHCAHMIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPHPYIOMINX AaHHOE (PU3UUECKOE SBICHHE;
pacIio3HaBaTh IPOSIBJICHUE M3YYEHHBIX (DU3MUYECKHX SIBICHHUH B OKPYXAIOLIEM MHpE, B TOM 4Hcie (PU3NYECKHE SBICHUS B
MIPUPOJIE: TPUMEPHI ABMKEHUS C PA3ITMIHBIMU CKOPOCTSIMH B )KMBOW M HE)KUBOW IPUPOJIE, AEHCTBUE CHIIBI TPEHHS B IPUPOJIE
U TEXHHKE, BIUSHHE aTMOC(EpHOTO NaBICHUS Ha XKMBOW OpraHW3M, IUIaBaHUE PbIO, pPbUard B TEJE UYEIOBEKAa, MPU 3TOM
MIepEBOANTH MPAKTHYECKYIO 33aJa4y B yueOHYI0, BBIJIENATh CYIIECTBEHHbIE CBOICTBA (IPU3HAKN) (PU3NUECKHX SIBIICHHH;
OIMCHIBATH U3yUYECHHBIE CBOIMCTBA TET M (PU3UYECKHUE SIBICHHUS, UCIONB3Ys (HU3HMUECKHE BEIMUUHEI (Macca, 00bEM, IIIOTHOCTD
BEIIIECTBA, BPEMsI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YNPYTOCTH, CHJIa TSDKECTH, BEC TEJla, CHJIa TPEHHS, AAaBICHUE
(TBEpIOro TENa, KHUIAKOCTH, I'a3a), BHITAJIKUBAIOIIAS CHJIA, MEXaHMYecKass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI,
KO3()(UIMEHT MOJE3HOr0 JEeHCTBUS MEXaHW3MOB, KHHETHYECKash M MOTEHIMAIbHAS SHEPTHs), IPH OMHMCAaHWU IPaBHIBHO
TPaKTOBaTh (PU3UUECKUN CMBICT HCIIONB3YEMBIX BEJIMYMH, UX O0O03HAYCHUS W €AWHHIBI (HU3MUECKUX BEJINYMH, HAXOIHUTH
(opMyIIBI, CBSI3BIBAIOIMCE AAHHYIO (U3MUECKYI0 BEIMYMHY C JPYTHMMH BEIMYMHAMH, CTPOUTH TPA(UKH H3YUCHHBIX
3aBUCHMOCTEN (PM3MYECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3WYECKHE SBICHHUS M MPOLECCHI, MCHONB3Ys IPaBHJa CIOXKCHHSA CHI (BIOJb OJHOM
mpsiMoii), 3akoH ['yka, 3akon Ilackamns, 3akoH ApxuMmena, NMpaBWIO paBHOBeCHS phrdara (0J0Ka), «30JI0TO€ MPaBHIIO»
MEXaHHKH, 3aKOH COXPAaHEHUS! MEXaHMYECKOW SHEPIUH, IPU 3TOM AaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIIMCHIBAThH
€ro MaTeMaTHYeCKOoe BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE SBJIEHMS, IIPOIECCHl W CBOWCTBa Tel, B TOM 4YHCIE W B KOHTEKCTE CHUTyaunui
MPAKTUKOOPUCHTUPOBAHHOTO XapakKTE€pa: BbIABIATL IMMPUYUHHO-CICACTBCHHBIC CBA3HU, CTPOUTH O6'I))ICHGHI/IC us3 1-2
JIOTHYECKUX ILIaroB ¢ OMopol Ha 1—2 M3yueHHBIX CBOWCTBA (PM3MYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;
pemate pacuéTHbIC 3a1addl B 1-2 NEHCTBHA, MCHONB3Ys 3aKOHBI M ()OPMYJIBI, CBA3BIBAIOUINE (M3WIECKUE BEIWYHMHBI Ha
OCHOBE aHajlM3a YCJIOBHS 3aJadM 3alliChIBaTh KPAaTKOE YCIOBHE, IOJCTABIATh (DU3UUECKHE BEIWYMHBI B (OPMYIBI U
MIPOBOAUTH paC‘-IéTI)I, HaxXoquThb CHPAaBOYHLIC ITaHHBIC, HGOGXO[[I/IMI)IG IJIA peHICHUA 3alad, OUCHUBATH PCAJIMCTUYHOCTDH
TIOJTy9EeHHOH (PM3MIECKON BETUUNHEL;

pacrio3HaBaTh TNPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TNPH IOMOIIM (DU3MUECKHX METONOB, B ONMCAHUM HCCICAOBAHUS
BBIJIENATh IPOBEPSEMOE NPEAIOooKEeHNEe (THIIOTe3Y), pa3lIndaTh U WHTEPIPETHPOBATH MONYyYEHHBIN pe3yinbTaT, HaXOIUTh
OIlII/I6KI/I B XOA€ OIbITa, JACJIaTh BBIBOABI 11O €0 pE3yJibTaTaM;

MIPOBOANTH OMBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUH WM (U3MUECKHX CBOMCTB Tel: (JOPMyNIMpPOBATH MPOBEPSIEMbIC
NIPEAIONI0KEHH S, COOMPATh YCTAHOBKY M3 IPEUIOKESHHOTO O0OpYJOBaHMS, 3alMChIBaTh XOJ ONbITa W (OPMYJIUPOBATH
BBIBO/JIbI,

BBINIOJHATH TPSIMBIE M3MEPEHHs pacCTOSHMS, BPEMEHH, MacChl Tela, 00bEéMa, CHIIBI M TEMIIEPaTyphl C HCHOJIb30BaHUEM
AHAJIOTOBBIX M LU(POBBIX NPHOOPOB, 3alUCHIBATH ITOKa3aHUS NMPHOOPOB C YUETOM 3aJaHHON aOCONIIOTHOHM MOTPEIIHOCTH
U3MEpeHul;

MIPOBO/INTH HCCIIEIOBAaHUE 3aBUCHMOCTH OJHOHM (pr3nueckol BEMUYMHBI OT JPYTOd C MCIOJIB30BAHMEM MPSMbBIX H3MEPEHUH
(3aBHCHMOCTH IyTH PaBHOMEPHO JBIDKYILETOCS Tela OT BPEMEHHM JIBIKCHHMS TeNa, CHIIBI TPEHUs CKOJIBXKEHHUS OT Beca Tela,
KadycCTBa O6pa6OTKI/I HOBerHOCTCﬁ TCJI W HE3aBUCUMOCTH CHJIbI TPCHHA OT IUJIOIIAaA CONPUKOCHOBEHUSA TEJ, CHUJIIbI
YOPYTOCTH OT Y/UIMHEHHS TPYXKHHBI, BBITAJIKUBAIOUIEH CHJIBI OT 00BEMa MOTPYKEHHOM YacTH Tella W OT IUIOTHOCTH
KHUIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT IMTyOMHBI, HA KOTOPYIO NOTPY’KEHO TeNO, YCJIOBHH IIaBaHUS Tedl,
YCJIOBHI paBHOBECHS pbluara W OJIOKOB), y4aCTBOBATh B ITAHUPOBAaHMM Y4EOHOI'O HCCIeIOBaHHs, cOOMpaTh YCTAaHOBKY M
BBITOJIHATE U3MEPEHHUS, CIEAyS MPEATIOKESHHOMY TUIaHy, (PUKCHPOBATh PE3yJIbTAaThl MOMYyYCHHON 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NTPEJIOKEHHBIX TAOIUI ¥ Tpa(UKOB, A€TaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEIOBAHHS;

MIPOBO/INTHh KOCBEHHBIE M3MEPEHUs] (PM3NYECKUX BEINYMH (IUIOTHOCTH BEUIECTBA JKHJIKOCTH M TBEPIOTO Tejla, CHia TPEHUs
CKOJIBXKEHHS, JTaBJICHWE BO3/1yXa, BHITAIKHMBAIONIAS CHJIA, JEHCTBYIOIMAsS HAa MOTPYXKEHHOE B JKUAKOCTH TEJO, K03 duitueHt
TIOJIE3HOTO JICHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys MPEIOKEHHONH MHCTPYKILUH: NPU BBITIOJIHEHUU M3MEPEHHH coOMpaTh
9KCIIEPUMEHTAIILHYIO YCTAaHOBKY M BEIYHUCIIATH 3HAYEHHE UCKOMOI BEJINUMHBI,

coOroIaTh MpaBHiIa TEXHUKH 0€30T1acHOCTH MpH padoTe ¢ 1abopaTOpHEIM 000pyIOBAHUEM;

YKa3bIBaTh MPHUHIUIBI ACHCTBHS NMPHOOPOB M TEXHHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETpP, TUHAMOMETp, COOOIIAIOIIHECS
cocyibl, OapoMeTp, peIdar, HOABMKHBIN M HETIOJBIKHBIH OJI0K, HAKIIOHHAS! UIOCKOCTH;

XapaKkTepu30BaTh MPUHIMITEI ACUCTBUS N3YYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPON HAa MX ONMHUCAHHA (B TOM
Yyucie: TMOAMMIHUKYA, YCTPOMCTBO BOJOIPOBONA, THUAPABIMUYECKHUN Mpecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), HCIOJIb3ys 3HAHUS O CBOWCTBAX (PU3MUECKHX SBJICHHUH H HEOOX0ANMbIE (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;
NIPUBOJMTh TPUMEpPHl (HAXOAWTH HMH(POPMALMIO O IpHUMepax) MPaKTHYECKOTO HCIIONB30BaHU (DU3NUECKUX 3HAHUH B
MTOBCETHEBHOM >KM3HU Ui obOecrieueHus: 0€30MacHOCTH IMPH OOpalieHHH ¢ NMpHOOpaMu M TEXHHYECKUMH YCTPOMCTBaMH,
COXPaHEHMS 370pOBbs M COOJIIOAEHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHHS B OKPY KaloIeH cpesie;

OCYILIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaIMK B FIHTEpHETE B COOTBETCTBHH C 33JaHHBIM IIOMCKOBBIM 3alIPOCOM, Ha OCHOBE
UMCIOIINXCS 3HAHMH M MyTEM CpPaBHEHHUS pa3IMYHBIX HCTOYHMKOB BBIACIATh WH(POpMANWIO, KOTOpas SIBISETCS
MIPOTUBOPEUUBOM UITM MOXKET OBITH HEJOCTOBEPHOIA;



WCTOJNB30BaTh MPH BBIMOJHCHUU YYEOHBIX 3aJaHWi HAyYHO-TIOMYJIPHYIO JHUTEPaTypy (U3UYECKOro COJCPIKAHU,
CIPaBOYHBIC MaTepHUallbl, pecypchl cetd VHTepHeT, BiajgeTh NpHEMaMU KOHCIICKTUPOBAHHS TEKCTa, MPEOOpa3OBaHHS
nH(OPMAIIUN U3 OJTHOM 3HAKOBOU CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE KpaTKHE MUCHhbMEHHBIE U YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHUKOB WHPOPMAIUN (HU3HIECKOTO
COJICPIKAHUs, B TOM YHCJIC ITyOIMYHO JeaTh KPaTKue COOOIICHUS O Pe3yJIbTaTaX MPOSKTOB WM YYCOHBIX HCCIICOBAHUI, IPU
9TOM TpPaMOTHO WCIOJB30BAaTh W3YYEHHBIH NOHATHHHBIA ammapaT Kypca (W3WKH, CONPOBOXKAATH BEHICTYIUICHHE
IIpe3eHTalMelH;

MPHU BBITIOJTHCHUHM YYE€OHBIX MPOCKTOB W HCCICAOBAHHI paclpeneNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMHU 3ajJ]a4aMM, CJICUTh 33 BBINIOJHCHUCM ILUIAHA JCHCTBUM, allcKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA] B
JeSITeIbHOCTD TPYIIIBL, BRICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, YIUTHIBAsE MHCHUE OKPY KAIOIIIHX.

K xoniy obOydeHus B 8 Kjacce MpeIMETHbIC pe3yNbTaThl Ha 0a30BOM YPOBHE MOJDKHBI OTpa)kaTh CHOPMHPOBAHHOCTH Y
00y4aromuxcst yMEHUH:

WCTIONB30BaTh TOHATHA: Macca W pa3Mephl MOJEKYJ, TEIJIOBOE IBI)KCHHE aTOMOB M MOJICKYJN, arperaTHbIe COCTOSTHHUS
BEIIeCTBa, KPUCTAIUITMYECKHEe W aMOp(HBIE Tella, HACHIICHHBIH 1 HEHACHIIIEHHBIN Map, BIAKHOCTh BO3IyXa, TEMIIEpaTypa,
BHYTPEHHSIA JHEprus, TEIUIOBOM JBUTATeNb, AJIEMEHTApHBIM 3JIEKTPUUECKUIl 3apsi, AJIEKTpUYECKOe MOje, NMPOBOJAHUKU U
IVBJICKTPUKH, TOCTOSTHHBINA 3JIEKTPUIECKAN TOK, MArHUTHOE TI0JIE;

pa3iu4ath sSBICHUA (TEIUIOBOE PACIIUpEHHE W CXKAaTHe, TEIUIoNepenada, TEIIOBOe paBHOBECHE, CMAauMBaHUE, KaIMIUIIPHEIC
SBICHUS, MWCIApeHHe, KOHACHCAIWsd, IUIaBICHHE, KpUCTaJuIM3anus (OTBepJeBaHME), KHUIIGHHE, TeIonepeaaya
(TEennonpoBOAHOCTb, KOHBEKIIMSA, H3IyUYEHHE), JCKTPU3AIH TeJl, B3aUMOeHCTBUE 3apsAI0B, AEHCTBHS IIEKTPHUUECKOIO TOKA,
KOPOTKOE 3aMBIKaHHE, B3aUMOJCHCTBHEC MAarHUTOB, IEHCTBHE MarHUTHOTO TOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAs
MHIIKLUS) TI0 OIIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JJIEMOHCTPUPYIOIINX AaHHOE (DU3HMUYECKOE SIBICHHE;
pacrio3HaBaTh IPOSIBJICHUE M3YYEHHBIX (DU3MUYECKHX SIBICHHUH B OKPYXKAIOLIEM MHpE, B TOM 4Hcie (PU3NUECKHe SBJICHUS B
MIPUPOJIC: TOBEPXHOCTHOEC HATSHKCHHE M KANMUBIPHBIC SBICHUS B NPUpPOJAE, KPHCTAILIBI B mpupoje, m3myderune CoIHIA,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3BI, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera, SJCKTPHUUECKUE SBJICHUSA B aTtMocdepe,
AJIEKTPUUYECTBO KHUBBIX OPIraHU3MOB, MarHUTHOE TI0JIe 3eMJTH, Apel() TOJII0COB, pOJb MArHUTHOTO TIOJIS JUIS KU3HU Ha 3emiie,
MIOJISIPHOE CHSHEE, IPH 3TOM IEPEBOJUTH MPAKTHICCKYIO 3a7ady B YICOHYIO, BBIICIATh CYIISCTBCHHBIC CBOMCTBA (TIPU3HAKH)
(U3NIeCKUX SIBIICHHUIA;

OIUCHIBATH U3Y4YECHHBIC CBOWCTBA Te U (PU3UUESCKHE SBICHHS, HCIIONB3Ys (PU3NYECKUE BEIMYHMHBI (TEMIIEpaTypa, BHY TPSHHSIS
9HEprus, KOJIMYECTBO TEIUIOTHI, yJeNbHas TEIIOEMKOCTh BEIIECTBa, YIeNbHAas TEIUIOTa IIaBJICHHs, yAedbHas TEIUIoTa
mapooOpa3oBaHMs, yIeNbHAs TEIUIOTa CrOpaHWs TOIUIMBA, KOX(QQUIMEHT TIIONE3HOTO MACUCTBHUS TEIUIOBOM MAIIMHEL,
OTHOCHTENIbHAs BJIAXKHOCTh BO3/AyXa, JJIEKTPHUUECKUIl 3apsa, CHia TOKa, JJIEKTPHUUYECKOE HaNpsDKEHHE, CONpPOTHBICHHE
MIPOBOJIHHUKA, YAEIHHOE CONPOTHUBIICHHE BEIIECTBa, paboTa U MOITHOCTH 3JIEKTPUYECKOTO TOKA), IIPH OMHMCAHUH MPaBUIBLHO
TPaKTOBaTh ()M3UYECKUH CMBICT HCHOIB3YEMBIX BEIHYHH, OOO3HAYCHUS W CIUHHUIB (HU3NICCKUX BEIHYMH, HaXOIUThH
(OpMyTIBI, CBS3BIBAIOIIME NaHHYI (U3NYECKYI0 BEIHYMHY C JIPYTHMH BEIUYWHAMH, CTPOUTH TpadUKHd HM3YUCHHBIX
3aBUCHMOCTEN (PM3MYECKUX BEIUUHUH;

XapaKTepu30BaTh CBOWCTBAa Tell, (DM3WYCCKHUE SBICHUS W TIPOLECCHI, WCIONB3YsS OCHOBHBIC IIOJIOKEHUS MOJIEKYISPHO-
KHHETHYECKOW TEOPUH CTPOCHHUS BEIIECTBA, MPUHIUI CYTEPIIO3UINH oIl (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHCHUS
3apsza, 3akoH Oma ais ydyacTka 1ienu, 3akoH Jlkxoyns—JIeHIa, 3aKOH COXpaHEHHUs] YHEPTUH, IIPU ITOM [aBaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA M 3aIIMChIBATh €r0 MaTeMaTHYECKOE BEIPAKEHUE;

O0OBSICHATH (DU3UYECKHE TPOIECCHl W CBOWCTBA TEJN, B TOM YHCIEC M B KOHTEKCTE CHUTYallMid MPAaKTHKOOPHEHTHPOBAHHOTO
XapakTepa: BBIBIATH MPUYUHHOCIICACTBEHHBIC CBSI3H, CTPOHUTh OOBSCHCHHME M3 1—2 JIOTHYECKHX MIaroB ¢ OMopoil Ha 1-2
M3yYEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHBIC 3a1a4yd B 2—3 JEUCTBHS, WCIIONB3YS 3aKOHBI M (POPMYIEI, CBS3BIBAIOIINE (PU3UUCCKUEC BEIUYHMHBL: HA
OCHOBE aHajM3a YCJOBMS 3a/Jayd 3alUChIBaTh KPATKOE YCJIOBHE, BBISBIISITH HENOCTATOK JAHHBIX Ui PEIICHUs 3aJlauH,
BBIOMpATH 3aKOHBI M POPMYIBI, HEOOXOAUMBIE IS €€ pEeIIeHHs], IPOBOIUTh PacuéThl M CPABHUBATH MOJYYCHHOE 3HAYCHHE
(U3NIeCKOi BETMYUHEI C U3BECTHBIMH JJAHHBIMU;

pacrio3HaBaTh POOJIEMBI, KOTOPHIE MOXHO PEHINTH NP MOMOIIH (GU3MUECKUX METOJI0OB, HCIIONIB3YsI ONIMCAHUE UCCIIEIOBAHMS,
BBIJICNIATH IIPOBEPSAEMOE MPEAIIOI0KEHNE, OIICHUBATh MPABIIILHOCTH MTOPSAKA MPOBEACHUS HCCIIEOBAHNUS, IENIaTh BEIBOBI;
MIPOBOJUTE OIIBITHI 10 HAOMIOACHUIO (DU3MYECKUX SBICHUH WIM (U3NYECKUX CBOWCTB Tes (KAMWIUISPHBIC SBIICHHS,
3aBUCHMOCTh [IaBJICHUSI BO3IyXa OT €ro oObEMa, TeMIlepaTypbl, CKOPOCTH IIpOIlecCa OCTBHIBAHWS M HarpeBaHMsl IpH
M3ITYYECHNH OT [IBETa M3ITyJarouel (MoTIomaromeii) TOBEpXHOCTH, CKOPOCTh HCHAPEHHS BOJIBI OT TEMIIEPATYPHI KUIKOCTH U
IUTOINAAN €€ MOBEPXHOCTH, HJIEKTPHU3ALUSA TelT W B3aMMOACHCTBHE IIEKTPUYECKHX 3apsI0B, B3aWMOJICHCTBHE IOCTOSHHBIX
MarHuTOB, BU3YyaJu3alysi MarHUTHBIX MOJE€H MOCTOSHHBIX MarHUTOB, AEMCTBHUSI MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM,
CBOHCTBa  JJICKTPOMAarHWTa, CBOMCTBA  OJIEKTPOJBHraTeNsi IOCTOSHHOTO TOKa):  (OPMYJIHMpOBaTh  IpOBEpsiEMble
MIPEIOI0KEHUs, COOMpPaTh YCTAaHOBKY M3 TPEIOKEHHOTO OOOPYIOBaHHS, OIMCHIBATH XOJ OMBITa M (HOPMYyIHpPOBATH
BBIBO/JIBI;

BBIMOJIHATh TIPSAMBIE U3MEPEHHs] TEMIEpaTypbl, OTHOCUTEIBbHOM BIAXXKHOCTU BO3J1yXa, CHJIBI TOKA, HANPSDKEHUS C
HCTIOJIB30BaHUEM aHAJIOTOBBIX MPHOOPOB M JATINKOB (U3UIECKUX BEIMUYMH, CPAaBHUBATH PE3yJIBTATHl N3MEPEHUH C yIETOM
3aJIaHHOM a0COJIIOTHOM MOTPEITHOCTH;

IIPOBO/UTH HCCIIEIOBAaHUE 3aBUCHMOCTH OJHOH (pr3nuecKoll BENTUYMHBI OT JPYrod C MCIOJIb30BAHHEM MPSIMbBIX U3MEPEHUM
(3aBHCHMOCTH CONPOTHUBIICHHSI NTPOBOAHMKA OT €ro JJIMHBI, IUIOLIAH IOINEPEYHOr0 CEYEHHs M YAEIBHOTO CONPOTHBIICHHS



BEIIECTBA IPOBOJHMKA, CHJIBI TOKa, WAYLIIEr0 4Yepe3 IMPOBOJHHK, OT HAIpPSHKEHHs HA IPOBOJHHMKE, HCCIICHAOBAHHUE
MIOCJIEI0BATENIFHOTO M TapaIeIbHOTO COCIMHEHHH MPOBOAHHUKOB): IUIAHUPOBATH HCCIENOBaHUE, cCOOMpATh YCTAHOBKY M
BBITIOJIHATD U3MEPEHHs, CIIeNys IPEATIOKEHHOMY IUIaHy, PHUKCHPOBATh Pe3yJIbTaThl II0Jy4YEHHOH 3aBUCHMOCTH B BHAE TAOJINII
U rpaduKoB, AeNaTh BHIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHNS;

IIPOBO/ANTH KOCBEHHBIC N3MEPEHUST (PU3UUECKUX BEIMUYMH (yIeNIbHAs TEIJIOEMKOCTD BEIIECTBA, CONPOTUBIICHHUE ITPOBOIHUKA,
paboTa U MOLIHOCTH HJICKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEPEHHUs, COOMPATh HKCIICPUMEHTANBHYIO YCTaHOBKY, CIEIys
NPEIUIOKEHHOW HHCTPYKIUH, U BEIYHUCIIATH 3HAYCHHUE BEITUYHMHB;

co0JII0/1aTh MpaBUiIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTopHBIM 000PYAOBaHUEM;

XapaKTepu30BaTh NPUHIUIBI JEUCTBUS M3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOICTB C ONMOPOH Ha MX OMHCaHUS (B TOM
YHCIIe: CUCTEMa OTOIUICHUS JOMOB, THTPOMETD, TapoBast TypOHHA, aMIIepMETp, BOJIBTMETP, CYETUHK dIEKTPHIECKON SHEPTHH,
JJIEKTPOOCBETHTENIFHbIE TMPHOOPBI, HarpeBaTelbHBIE JIEKTPONPUOOPH! (IPUMEPHI), 3JIEKTPUUECKHE IPEAOXPaHUTEIH,
JJIEKTPOMArHuT, OHJIEKTPOABHUIATENb IOCTOSIHHOIO TOKa), MWCIIOJIb3ys 3HAHUSL O CBOWCTBAaX (DM3MYECKUX SIBICHUH |
HE00X0AUMBIE (PI3UUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIC TEXHUYECKUE YCTPOMCTBA M H3MEpHTEIbHbIC NPHOOPHI MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM
(PKHJIKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP, TMIPOMETp, JBHUIaTellb BHYTPEHHETO CrOpPaHMs, JIEKTPOCKOI, PeocTar),
COCTABIIAITH CXEMBI JJIEKTPHYECKHX LeNed C MOCIeJOBATEIBHBIM U IApAJUICIIbHBIM COCAUHEHHEM JJIEMEHTOB, pa3jnyas
YCIIOBHBIC 0003HAYEHHS 3JIEMEHTOB DJICKTPUUECKUX LIeTIeH;

NPUBOJMUTH TPUMEpPHl (HAXOAWTh HMH(POPMALMIO O IpHUMeEpax) MPAaKTHYECKOTO HCIIONB30BaHUS (DU3UUECKHX 3HAHUH B
MOBCETHEBHOW JKM3HM AJIsl oOecriedeHus] 0e30MacHOCTH NpH OOpalleHHH ¢ NpudopaMy U TEXHUYECKUMHU YCTPOWCTBAMHU,
COXPaHEHHUS 310POBbS M COONIOACHHS HOPM 3KOJIOTUUECKOTO ITOBEICHHUS B OKPYIKAIOIIECH cpene;

OCYIIECTBIISATh MOMCK HH(pOpMAUU (PHU3MUSCKOro cojepkaHuss B VHTepHeTe, HA OCHOBE HMMCIOIIMXCS 3HAHUA U MyTEM
CpaBHCHHA OOMOJHHUTCIIBHBIX MCTOYHHUKOB BBIACIIATH I/IH(I)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTHBOpe‘-IHBOﬁ WA MOJXKET OBITh
HEJJOCTOBEPHOIL;

UCIIONB30BAaTh TPH BBHIMOJHCHWH YYEOHBIX 33JaHHH HAy4YHO-TOIYJSIPHYIO JIUTEpaTypy (GU3HYECKOTO COAEpKaHHMS,
CIpaBOYHBIE MaTepualbl, pecypchl ceTh HTepHeT, BianeTb NpuEMaMi KOHCIIEKTHPOBaHMS TEKCTa, MpeoOpa3oBaHUs
UH(MOPMALIUK U3 OTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

co31aBaTh COOCTBCHHBIC IIMCHMEHHBIC U KpAaTKHE YCTHBIE COOOMICHHs, 0000mIas HHPOPMALHIO M3 HECKOJIBKUX UCTOYHHKOB
¢u3nyeckoro cojepkaHus, B TOM 4YHCJIE IMyOJMYHO MPEJCTaBISATh pe3yJbTaThl IPOSKTHOW WM HCCIEN0BATEIbCKOM
NeSITCJIBHOCTH, TPU 3TOM TPAMOTHO KCIIOJIB30BATh H3YyYCHHBIH MOHATHHHBIA ammapaT Kypca (U3MKH, COMpPOBOXIAThH
BBICTYIUICHHE NPE3CHTALHCH;

[IPYU BBITIOJIHCHUH YYE€OHBIX MPOEKTOB M MCCIICAOBAHUM (PU3MUCCKUX IMPOIECCOB PACIPEACSITh OOS3aHHOCTH B TPYIIE B
COOTBCTCTBHU C IIOCTABJICHHBIMH 3aJa4YaMU, CICIUTH 3a BBIIIOJIHCHHUCM IIJIaHA I[eﬁCTBHﬁ " KOPPEKTHUPOBATH €TI0, aICKBATHO
OLICHUBATh COOCTBEHHBIH BKIAJ B JCATENBHOCTH TPYIIIBI, BBICTPAUBATh KOMMYHHKATHBHOE B3aWMOJCHCTBUE, MPOSBISS
TOTOBHOCTB pa3peniaTb KOHPIUKTHI.

K koHuy oOyuyeHust B 9 Kjacce npeIMeTHbIE Pe3yJibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb CHOPMHUPOBAHHOCTH Y
o0yJaromuxcst yMeHHUH:

UCTIONIB30BATh MOHSITHS: CHCTEMa OTCUETa, MaTepualibHasi TOUKa, TPACKTOPHS, OTHOCHUTEIBHOCTh MEXaHNYECKOTO JIBIKCHUS,
nedopmarus (ympyrasi, IJIacTHUECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpEHHE, HEeBECOMOCTh H IEperpy3k, LEHTP
TSDKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TKECTH TBEPIOTO Tella, PaBHOBECUE, MEXaHUUECKUE KOJIeOaHUs U BOJIHBL, 3BYK,
nH}pasByK W YIbTPa3ByK, O3JEKTPOMArHWUTHBIC BOJHBI, IIKajda JJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb H
JATbHO30PKOCTh, CIIEKTPHI UCITyCKaHMA U MOTJIOMIeHNUS, ainb(a, 6eTa- 1 raMMa-u3Ty4eHNs, H30TOIb, SiACPHAs YHEPTeTHKA,
pa3iu4aTh SBICHUSA (pPaBHOMEpPHOE M HEpaBHOMEpHOE MpPSIMOIMHEHHOEe BHKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOIHOE TAZICHUE Tell, pPABHOMEPHOE JABHKEHHE M0 OKPYKHOCTH, B3aUMO/ICHCTBHE Tell, pEaKTUBHOE JIBIKEHUE,
KoJsieOaTenbHOE ABIKEHHE (3aTyXarollye M BBIHY)KICHHBIE KOJe0aHWs), pe30HAHC, BOJIHOBOE JBIDKEHUE, OTPAKEHHE 3BYKa,
MPSMOJIMHEHHOE PacIpOCTPAHEHUE, OTPAXKEHHUE U IIPEIIOMIICHUE CBETa, NIOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHUE
Oenoro cBera B CHEKTp M CIOXKEHHE CIEKTPaJIbHBIX IBETOB, JHUCIIEPCHs CBETa, ECTECTBEHHAs paJNOAaKTHBHOCTD,
BO3HMKHOBEHHME JIMHEHYaTOro CIEKTpa H3JIyYeHHs) 110 ONHCAHHWI0 HX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIONINX JaHHOE (PH3MUECKOE SBICHUE,;

pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (M3MUECKUX SIBICHHHA B OKpY’KaroIeM Mupe (B TOM uuciie (U3NYecKHe SBICHUS B
IpUPOJE: NPUIHMBBI U OTIUBBL, JBUKeHUE IUTaHeT COJIHEUHOW CHCTEMBI, PEAKTUBHOE JABHXKEHUE >KUBBIX OpPraHU3MOB,
BOCTIPHSITHE 3BYKOB JKMBOTHBIMH, 3eMJICTPSICEHNE, CEHCMUUYECKHE BOJHBI, IIyHAMH, 5XO0, IIBE€Ta TeJl, ONTHYECKUE SIBICHUS B
mpupojie, OWONOTHYECKOE ICHCTBHE BHINMOTO, YIBTPA(HOIETOBOTO M PEHTICHOBCKOTO M3IYyYEHHH, €CTeCTBEHHBIH
panvoaKTUBHBIN ()OH, KOCMHUYECKHE JIyYH, PaJANOAKTHBHOE M3JIy4Y€HHE NPHPOJHBIX MHHEpAOB, AEHCTBHE PaIMOAKTUBHBIX
N3JIyYeHWH Ha OPTaHM3M YENIOBEKA), IPH 3TOM IEPEBOJMTH NMPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC
cBO¥CTBA (MMPU3HAKK) QU3HUUECKUX SBICHUH;

ONHCHIBATh W3yYEHHBIE CBOWCTBA TN M (U3NYECKHE SBICHHSA, UCTIONB3YS (PHU3NUECKUE BEITHMYMHBI (CPEIHAS W MIHOBEHHAS
CKOpPOCTb Tella MU HEPAaBHOMEPHOM JBI)KEHUM, YCKOPEHHUE, IepeMeleHHe, MMyTh, YIJIOBas CKOPOCTb, CHJa TPEHUs, Cuia
YIPYTOCTH, CHJIA TSKECTH, YCKOPEHNE CBOOOTHOTO MAACHHS, BEC TEJa, UMITYJIbC TeNa, MITYJIbC CHIIbI, MEXaHU4IeCKas paboTa
U MOIIHOCTh, NMOTCHUIHWANIbHAS JHEPrUs Teia, MOAHATOTO Haj IOBEPXHOCTBIO 3€MIIM, HOTCHIMANbHAs HEPIUS CHKATOMH
NIPY>KHHBI, KHHETHUECKasl SHEPTHsl, OJIHAs MEXaHH4YecKasl SHEPTHsl, IEPHOJ U YacTOoTa KoJeOaHUH, JUTMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETa, [10KA3aTelb IPEJIOMIICHUS CPEIbl), IIPH OITMCAHUH IPaBHIIBHO TPAKTOBAaTh (PU3MYECKUI



CMBICII HMCHOJIBb3YEMbIX BEIMYMH, O0003HAYCHUS M EIMHHULBI (DU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIbI, CBS3BIBAIOIIMC
JNAHHYI0 (U3MYECKYI0 BEIHYUHY C JPYTHMMH BCIWYMHAMH, CTPOHUTH TPAQUKH HM3YYCHHBIX 3aBHCHMOCTCH (H3HMUYECKUX
BEJIMYHH;

XapaKTepu30BaTh CBOMCTBAa Ted, (HU3MUECKHE SBICHMS W TPOIECCHI, HCIONB3YS 3aKOH COXPAaHCHHS DJHEPTHH, 3aKOH
BCEMHUPHOIO TATOTEHHUS, INPUHIUI CYNEPHO3ULMH CUJI, NPUHLOUN OTHOcUTenbHOCTH ['anmunes, 3akoHsl HbroTOHa, 3akoH
COXpaHEHHS MMITYJIbCa, 3aKOHBI OTPAKEHHUS U IPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAaCCOBOTO YHCEI IpH
SIIEPHBIX PEAKIIHAX, IPH 3TOM J1aBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA H 3aIIUCHIBATH €0 MaTeMaTHIECKOE BRIPAKCHHE;
OOBSICHSTH (PM3MUYECKUE MPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE CHTYyal[Mi IPaKTHKOOPHUEHTUPOBAHHOTO
XapakTepa: BBIBIATh NPUYUHHO-CIICJACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 2—3 JIOTHYECKUX IIaroB ¢ Onopod Ha 2-3
M3yYEHHBIX CBOMCTBA (PH3MUCCKUX SBICHUH, (HU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemats pacyéTHbIC 3a/1aun (ONHPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIOJIB3YsI 3aKOHBI M (POPMYJIBI, CBSI3bIBAIOIIHE
(u3nyecKkre BENMYUHBI: Ha OCHOBE aHaJlM3a YCJOBHUS 33/1a4d 3alHChIBaTh KPATKOE YCIOBHE, BBIBISATH HEAOCTAIOIIUE HIIH
M30BITOYHBIC NAaHHBIC, BBIOMPATh 3aKOHBI M (POPMYIBI, HEOOXOOMMEIC U pEIICHHUsS, NMPOBOIUTH PAacyEThl W OLCHUBATH
PEATUCTHYHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3MUECKON BEINIHHEL,

pacrio3HaBaTh NPOOJIEMBI, KOTOPHIE MOXHO PELINTH IPU MOMOIIH (PU3MYECKUX METOJIOB, HCIIONB3YsI OIMCAHUE UCCIIEJOBAHMS,
BEIJICNATEH MIPOBEPSIEMOE TPEIIOI0KESHNE, OICHUBATh MPAaBWIBHOCTD MOPSAAKA MPOBEICHHUS HCCICAOBAHMUS, 1EJIaTh BBIBOJEI,
HHTEPIPETHPOBATE PE3yNbTaThl HAOIIOACHUI U OIIBITOB,

MIPOBOJIUTH OIBITHI O HAONIONCHUIO (U3MYECKUX SIBICHUHA WM (HU3NYECKUX CBOMCTB Tell (M3ydeHHWE BTOPOTO 3aKOHA
HeroToHa, 3aKOHa COXpaHEHHUS 3HEPrHH, 3aBUCHMOCTh IepHoja KojeOaHHM MpyKMHHOIO MasTHHKAa OT MAacChl rpys3a |
KECTKOCTH TIPYXKUHBI W HE3aBUCHUMOCTh OT aMIUIATYIBl MajbIX KoJeOaHWH, MPSAMOJMHEHHOE paclpoCTpaHCHHE CBETa,
pasiioxeHue OeIoro CBeTa B CIIEKTP, H3yUeHHE CBOMCTB M300pa)KEHUsI B TUIOCKOM 3€pKajle U CBOMCTB N300pakeHHs peaMeTa
B coOuparolieil JInH3e, HaOJII0ICHUE CIUIOLIHBIX M JIMHEHYaThIX CIIEKTPOB U3ITYyUYCHHUS): CAMOCTOSITENIbHO COOUPATh YCTaHOBKY
13 U30BITOYHOTO HaOOpa 000PYyIOBaHUS, OIIMCHIBATE XOJI OIIBITA M €T0 Pe3yIIbTaThl, (HOPMYIHPOBATH BHIBOJEL,

MIPOBOJUTH TIPH HEOOXOAMMOCTH CEpUI0 MPAMBIX H3MEPEHUH, OMpeNeisisi cpenHee 3HAueHHE H3MEpsIeMO BETHYUHBI
(okycHOe paccTosiHEE COOUPAFOIICH JTHH3BI), 000CHOBBIBATH BEIOOP CIIOCO0a H3MEpeHusl (M3MEPUTEILHOIO IPHOOPa);
MIPOBOJUTH MCCIICIOBAHNE 3aBHCUMOCTEH (DPM3NUECKUX BEIWYHH C UCIIOIB30BAaHUEM TIPSMBIX U3MEPEHUH (3aBHCUMOCTH ITyTH
OT BPEMEHH IIPH PABHOYCKOPESHHOM IBIDKEHUH 0€3 Ha4aJbHOH CKOPOCTH, IMEepHojaa KoJeOaH!iH MaTeMaTHIECKOTO MasTHUKA
OT MJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPAKCHUA CBETA OT yIJia MaJCHUA U yIJjia IPECJIOMIICHUA OT yTjia Ha}leHI/IH): IJIaHUPOBATh
HCCJIEJOBAaHHUE, CaMOCTOSTENILHO COOMPATh YCTaHOBKY, (DMKCHPOBATh PE3yJbTaThl MOJYYSHHOW 3aBHCUMOCTU (U3HMYECKUX
BEJIMYMH B BUE TaOIHI ¥ rpa)UKOB, JeNIaTh BEIBOJBI IO pE3yJIbTaTaM MCCIICIOBAHNUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3NYECKUX BEIMUYUH (CPEIHSAS CKOPOCTh M YCKOPEHHE Teja MPH PaBHOYCKOPEHHOM
JIBIKCHUH, YCKOPEHHE CBOOOJHOTO MajeHHs, JKECTKOCTh MPYXUHBI, KOIPOHUIUEHT TPEHUs CKOJBKEHHUS, MeXaHW4ecKas
paboTa W MOIIHOCTH, YacTOTa W TEPHOJA KoJeOaHWH MaTeMaTHYeCKOTO W IPYKHHHOTO MAasTHHKOB, ONTHYCCKAs CHIa
coOuparoreld JTUH3BI, PAagUOaKTUBHBIA (DOH): IDIAHHPOBATH H3MEPEHUs, COOHMpATh OSKCIICPUMEHTANBHYIO YCTaHOBKY H
BBITIOJIHATH U3MEPECHUS, CICAYS Hpe}lHO)KeHHOﬁ HWHCTPYKIHHU, BBIYUCIIATh 3HAYCHUE BEJINYUHBI 1 aHAJIM3UPOBATH IMOJTYYCHHBIC
Pe3yIBTATHI C YIETOM 3aJaHHOM MOTPEIIHOCTH H3MEPEHHIA;

coOFoIaTh MpaBHiIa TEXHUKU 0€30IIaCHOCTH MPH padoTte ¢ 1adopaTOpHEIM 000y IOBAHUEM;

pasiuuarh OCHOBHBIE IPU3HAKM H3Yy4YCHHBIX (DM3UUECKMX MOJIeNIel: MarepuaibHas TOuka, abCOJIOTHO TBEPAOE Telo,
TOYCYHBIM HCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, INIAaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAsi MOJIeNb aTOMHOTO S/pa;
XapaKTepU30BaTh IPUHIIHITEI JCHCTBUS H3YYCHHBIX MPHOOPOB M TEXHUYECKHUX YCTPOHCTB C OMOPOW HA MX OMHUCAHUA (B TOM
YHCIe: CHUIOMETpP, NaTYMKU IOJIOKEHHS, PACCTOSIHUS M YCKOPEHHMs, PakeTa, 3XOJOT, OYKH, HepHcKor, (oroammnapar,
OINITHYECKHE CBETOBOJIBI, CIIEKTPOCKOII, JO3UMETp, KaMmepa BuiibcoHa), UCMob3ys 3HaHHUS O CBOMCTBAX (PM3UUECKUX SIBICHUI
1 He0OX0nMEbIe (hU3NIeCKHe 3aKOHOMEPHOCTH;

WCTONB30BaTh CXEMBI W CXCMATHYHBIC PUCYHKH H3YYCHHBIX TEXHUYECKHX YCTPOHCTB, H3MEPUTEIBHBIX HPUOOPOB H
TEXHOJIOTUYECKUX TIPOIECCCOB IIpU PCIICHUN y‘Ie6HO-HpaKTI/I‘IeCKHX 3aa4, ONTHUYECKUC CXEMBI [JId TIOCTPOCHUA
n300paXeHHUH B INIOCKOM 3€pKajie ¥ coOMparomiel JIMH3e;

MIPUBOJUTH TPUMEPHl (HAXOAUTh HH(QOPMAIMIO O TPHMEpax) IPAKTHYSCKOTO HCIONB30BaHUs (U3NUECKUX 3HAHUH B
MTOBCETHEBHOM >KM3HU Ui obOecreueHus: 0e30MacHOCTH IMpH OOpalieHHH ¢ NMpUOOpaMu M TEXHHYECKUMH YCTPOMCTBaMH,
COXpaHEHH 3/I0OPOBhS U COOIIOAEHNS HOPM HKOJIOTMYECKOT0 TIOBEACHHUS B OKPYXKAIOIIEH cpere;

OCYIIECTBISITh TOMCK HH(pOpPMAIMK (PU3NYECKOro conepkaHus B MHTepHETe, caMOCTOSTENBHO (DOPMYNHpYs TTOMCKOBBII
3aMpoc, HAXOJIWUTh MYTH OMPENEICHHS JIOCTOBEPHOCTH IMOJYYEHHOW WHQOpPMAIMK Ha OCHOBE HWMEIONIMXCS 3HAHWHA H
JOIIOJTHUTCIIbHBIX HCTOYHUKOB,

UCTIONIb30BaTh IIPH  BBIMOJIHEHUH YYEOHBIX 3aJlaHMii  Hay4HO-TIOMYJSIPHYIO JIUTEpaTypy (GHU3HYECKOro COJep)KaHHs,
CIpaBOYHBIC MaTepHallbl, pecypchl ceTd VHTepHeT, BiIajgeTh NpHEMaMU KOHCIICKTHPOBAHHS TEKCTa, MPEOOpa3OBaHHS
nH(OPMAIIUU U3 OJTHOHM 3HAKOBOU CHCTEMBI B IPYTYIO;

co31aBaTh COOCTBCHHBIC IMCEMCHHBIC W YCTHBIC COOOIICHUS HA OCHOBE HH(POPMAIMKM W3 HECKOJIBKHUX HCTOYHHKOB
(U3MYECKOro copepKaHus, MyOJINYHO NPEICTABIATh PE3YJIbTAThl MPOSKTHOW MJIM HMCCIIEIOBATENbCKOM AEATEIBHOCTH, MPH
9TOM TPaMOTHO WCIOJB30BAaTh WM3YYCHHBIH TMOHATHHHBIA ammapaT H3y4aeMoro paszgena (U3NKH W COMPOBOXKIATH
BBICTYIIJICHHE MTPE3EHTAINEH ¢ yIETOM 0COOESHHOCTEH ayIUTOPHUH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoamnuecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3jeoB U TeM (uudposbie)
KonTpoJibHble IIpakTyeckue
n/n MPOrPaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3nka u e€ poJib B MO3HAHUH OKPY:KAKIIETr0 MHUPa
bubamorexa [JOK
1.1 (o) - 2
H3Hia - Hayka o npHpoae https://m.edsoo.ru/7f416194
bubanoreka [JOK
1.2 () 2 1
HISHHACCIHIE BEMITIHITRT https://m.edsoo.ru/7f416194
bubamoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO/] MO3HAHHMS https://m.edsoo.ru/7f416194
HWroro no pasaeny 6
Pasnen 2. IlepBoHayanbHble CBeleHMsI O CTPOEHHH BelllecTBA
2.1 CrpoeHue BelecTBa 1 bummorexa [IOK
' P H https://m.edsoo0.ru/7f416194
29 JIBr>xkeHue v B3aUMO/ICHCTBHE YaCTHI] 5 1 bubaroreka [TOK
' BeLIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTtHble COCTOSIHHS BEIIECTBA 2 bummorexa [IOK
' P H https://m.edsoo.ru/7f416194
Hroro mo paznmery 5
Pa3znen 3. /IBukeHHe M B3aMMOJAeCTBHE TeJl
Bbubaunorexa [IOK
A M
3 CXAHMHECCROE BHIKCHHE 3 https://m.edso00.ru/7f416194
Bbubnuoreka [IOK
3.2 n 4 1
HEPHIA, MAcea, HIOTHOCTE https://m.edso0.ru/7f416194
Bbubaunorexa [IOK
. .B 14 1 2
33 Cuna. Buper cun https://m.edso0.ru/7f416194

HUroro 1o pazaerny 21



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Pa3gen 4. laBienne TBEPABIX TeJ, SKUAKOCTel U ra3oB

a1 Hasnenue. Ilepenaua naBiaeHus TBEpALIMU 3 bubnnorexa [JOK
' TeJaMH, KUAKOCTSAMH U Ta3aMH https://m.edso0.ru/7f416194
bubanorexa [JOK
4.2 Alapaetiite JuocTh > https://m.eds00.ru/7f416194
Bbubnnorexa [JOK
4. A
3 TMochepHoe AaBeHie 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUIKOCTH U ra3za Ha NOrpyKEHHOE 7 3 bubanorexa [JOK
' B HHX TEJO https://m.edso00.ru/7f416194
Hroro mo paznmery 21
Pa3gen S. PaGoTa 1 MOIIHOCTB. DHeprus
bubanorexa [JOK
A P 1
> a6oTa i MOMHOCTE 3 https://m.edsoo.ru/7f416194
bubanoreka [JOK
>2 TpocTEie MexaHHsMe! > L https://m.edsoo.ru/7f416194
bubarorexa [TOK
. M 4 1
53 CRAHMICCKA SHEPTIA https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 10 [TIPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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8 KJIACC

KoanuyecTBo yacoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3jaeioB H TeM (mudposrie)
KonTpoJibHble IpakTnyeckue
n/n MPOTrpaMMBbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TenjioBble iBJIeHUS
11 C . 7 Bubmuoreka [IOK
. TPOCHHE U CBOWCTBA BEIIECTBA
P B https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
1.2 T 21 1 5
CIVIOBBIC HIPOHECCH https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 28
Pasnea 2. DiiekTpryeckue ¥ MATHUTHBIE SIBJICHHUSA
21 DNeKTpUUecKue 3apspl. 3apsHKeHHbIE Tea 7 1 Bubnuorexa IIOK
' U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN NMEKTPUIECCKUN TOK 20 1 7 h;pzl;/(;:z;asi.ru [7f4181ce
Bubnmoreka IIOK
2. M 1 1.
8 ATHHTHBIC ABJICHIL 6 ° https://m.edsoo.ru/7f4181ce
2.4 DIIeKTPOMAarHUTHAS WHIYKITHS 4 bubmmorexa LIOK
' P Ay https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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

KoauuecTBo yacoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHue pa3jaeioB H TeM (mudposrie)
KonTpoJibHble IpakTnyeckue
n/n MPOTrpaMMBbI Bceero o0pa3oBaTeJbHBIE
padoThI padoThI
pecypcbl
Paznen 1. Mexanuueckue siBJeHHUS
11 MexaHH4YeCKOe JBHKEHHE U CIIOCOOBI €ro 10 1 Bbubnanoreka [JOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
1.2 B 7 20 1 3
SAMMOACHETBHE TEiT https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
1. 1
3 3aKOHEI COXpaHCHIA 0 3 https://m.edsoo.ru/7f41a4a6
HWroro no pasaeny 40
Pa3nen 2. Mexannyeckue K0JeO0aHUS U BOJHBI
butnuoreka IJOK
2.1 M 0 7 3
CXAHHHCCIHNE KoCharmt https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
2.2 M . 1
CXBHHHCCKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pa3nen 3. DjeKTpOMATHUTHOE M0JI€ H YJIeKTPOMATHUTHBIE BOJTHBI
DJIEKTPOMArHUTHOE TI0JIE U Bubmmorexa [IOK
3.1 6 2
JJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaery 6
Pa3nen 4. CBeToBbI€ SIBJI€HHSA
4.1 3aKOHBI pacIpOCTPaHEHHs CBETA 6 2 bubmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnnoreka IJOK
42 JI (o] 6 3
HH3BL M ONTHHEECKHE PHOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxenune 0e10ro cBeTa B CIIEKTp 3 2 Bubnmorexa ITOK



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

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

HWroro o pazaeny 15
Paznen 5. KBaHTOBBIE SIBJICHUS
bub. OK
51 VcnyckaHue 1 OTJIOMICHHE CBETa aTOMOM 4 1 h:tlp;j:?/?r:.e:eﬁz(l)lo.ru [7f41a436
5.2 CTpocHHEe aTOMHOTO sIpa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
5.3 s 7 1
JICPHIE peariutt https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 17
Pazgen 6. IloBTopuTEeIbHO-00001aI0IIMIT MOTY b
6.1 [oBTOpenue n 0000IeHNE COICPIKAHUSL 9 5 Bubnmoreka IIOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
HWroro no pasaeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHUE

7 KUIIACC
N Kounuecrso yacos DieKTpOHHbIE HH(pPOBLIE
I[/-II Tema Ypoka Beero Ko]-['[po.]]],]-]],]e HpaKaneCKne f:;:ellﬂﬂ oﬁpasosaTeﬂbﬂme
padoTsI pa6oTsl pecypcsl
1 ®u3nka — Hayka 0 npupoje. SIBneHus 1
npupoasl. Pu3nNdecKkue SBICHUS
) MexaHuueckue, TeIIOBbIE, YJIEKTPUUECKUE, 1
MarHUTHEIE, CBETOBBIC, 3BYKOBEIC SBJICHUS
3 duznyecKkue BEIUIUHBI U UX U3MEPEHHE 1
Ypok-uccnenosanue "M3mepenue
4 TEMIEpaTyphl IIPH TOMOIIH KUAKOCTHOTO 1 1
TEPMOMETpa U TaTINKa TeMIIepaTypsl”
Kak (u3uka u 1pyrue ecTeCTBEeHHBIC HAYKH
5 M3y4aroT npupony. EctecTBeHHOHay4YHBIN 1 bubnuorexa [TOK
Meton no3HaHus. Onucanue GU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJICHUH ¢ IOMOIIBIO MOAEIIEH
Ypoxk-uccnenosanue "IIpoBepka runoressr:
6 JIATBHOCTH TOJETA [IapuKa, MyIEHHOTO 1 1
TOPHU30HTAIBHO, TEM OOJIbINE, YeM OOJIbIIe
BBICOTA TTycKa"
Crpoenue BeuiectBa. OMBITHI,
7 nc::a%ma}omne JIUCKPETHOE CTPOCHHE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff09fe0a
BeIeCTBa
8 JIBMKeHHE YaCTHII BELIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccnenoBanue «OMBITH TIO 1 1
HAOJIIOJIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B)»
10 ArperaTHble COCTOSIHUSI BEILlECTBa 1
BzanmocBsi3b Mex 1y CBOMCTBaAMU BEIIECTB B
11 Pa3HBIX arperaTHbIX COCTOSHUAX U UX 1 bubanorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCOOCHHOCTH arperaTHbIX COCTOSHHIA BOJIBI
12 MexaHnueckoe nBKeHne. PaBHOMepHOE 1 1 Bbubnnorexa [IOK

HEpaBHOMEPHOE JBIDKEHHE

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

Bbubaunorexa [TOK

13 Cropocts. Exnmmiupt cropocth https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHH OBIKECHUS bubamorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Wueprus. 3axon naepunn. BlanmozeticTeue
15 Te Ilz:K TIpUYUHA H3MpeIiIeHH;1 CKopoZ([:TI/I bubamorexa LIOK
https://m.edsoo.ru/ff0a0c10
JIBIDKEHUS Tel
16 IInotHocTh BemecTBa. Pacuer maccel u bubaunorexa [JOK
o0beMa Tela 1o ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopatopHas pabota «OmpeneneHue
TUIOTHOCTHU TBEPJIOTO TEJa
18 Pemenue 3amad o teme "IImoTHOCTB bubarorexa [TOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopatopHas pabota «3ydeHne
20 3aBHCHMOCTH pacTsDKeHHS (eopMarinn)
MPY>KAHBI OT TPUIIOKECHHON CUITBIY
21 SIBnenue tarorenus. Cuia TSHKECTH
CBs13b M@Ky CHIION TSHKECTH M MacCOM Tena.
22 Bec tena. PI;};HSHI/IS 3aga4 1o Teme "Cuna bubamorexa LIOK
" https://m.edsoo.ru/ff0al778
TSAKECTH
23 Cuna TSDKECTH Ha IpYTUX IUIaHeTax. Bubmmorexa [IOK
Du3nvecKue XapakTepPUCTUKH [UIAaHET https://m.edsoo.ru/ff0a1502
24 W3mepenne cui. AuHamoMeTp Bubmmorexa IOK
https://m.edsoo.ru/ff0al8cc
Bbubnuorexa [IOK
25 Bec texa. Hepecomocts https://m.edsoo.ru/ff0al778
2 CrnosxeHue IByX CHJI, HalIpaBJIEHHBIX O Bubmorexa [IOK
OJTHOY TpsiMOi. PaBHOAEHCTBYFOIIAs CHIT https://m.edsoo.ru/ff0ala70
27 Pemenne 3amau mo treme
"PaBHOp€iicTBYIOmMAs CHIT"
28 TpeHne CKOIbKEHUS U TPEHUE MOKOS. bubnnorexa [JOK
Tpenune B npupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenne
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT Bubmuorexa [TOK

CHUJIbI JaBJICHUS U XapaKTepa
COIIPUKACAIOINXCA HOBCpXHOCTCﬁ»

https://m.edsoo.ru/ff0alcc8
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Pemenne 3aa4 Ha opeACJICHUC

30 PaBHOJEHCTBYIOIIEH CUIIBI
Pemienue 3amau mo temam: «Bec Tenay,
31 « pa(bnl{ecsoe n3o0pakeHue cuiy, « CHITbD) Brbmmorexa [IOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIIAST CHIT»
KonTtponsHas pabora mo temam:
32 «MexaHndecKoe IBIDKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Tenay, «['papuaeckoe
n3o0pakeHue cuim, «CHITbI
33 Hasrenne. CiocoOBl yMEHBIICHUS H Bbubnnorexa [JOK
YBEIMYCHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenwue raza. 3aBUCUMOCTb JJaBJICHHS ra3a bubnuoreka [TOK
0T 00BEMa, TEMITEPATYPBI https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus: TBEPABIMU TEIAMH, bubanorexa [JOK
JKUIKOCTAMU U razaMu. 3akoH [Tackais https://m.edsoo.ru/ff0a25b0
36 JlaBJeHue B )UAKOCTHU U ra3e, BEI3BAHHOE bubnuorexa [TOK
JIECTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pewenne 3anau no teme «/laBnenue B bubnuorexa [TOK
JKUJIKOCTH ¥ rase. 3akoH [lackaisny https://m.edsoo.ru/ff0a2826
bubaroreka [TOK
38 Coobmaroutmecs cocy et https://m.edsoo.ru/ff0a2970
39 TunpaBmaeckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuiHeBOH KUAKOCTHBIN
Hacoc
Atmocdepa 3emun. [Ipuaunsl
a1 CYIIECTBOBAHUS BO3IYITHOW 00OIOUKH bubaroreka [TOK
3emun. 3aBUCHUMOCTB aTMOC(EpHOTO https://m.edsoo.ru/ff0a2b5a
JTABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
Bbubnuorexa [IOK
42 Bec Bo3nyxa. ATmMocepHOe TaBIieHHE https://m.edsoo.ru/ff0azbs5a
N3mepenne atmocdepHoro navieHus. OmbIT Bubmorexa [IOK
43
Toppuuerutu https://m.edsoo.ru/ff0a2da8
44 3aBHCUMOCTH aTMOC(HEPHOTO TaBICHUS OT Bubmorexa [IOK
BBICOTBI HaJl yPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
bapomerp-aneponz. AtmocdepHOe qaBIeHHE bubnnorexa [JOK
45
Ha Pa3IMYHbIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3anau mo teme " AtMocgepHoe
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nasiienue"

JleficTBUE )KUAKOCTH U Ta3a Ha NOTrPYKEHHOE

Bbubnnorexa [IOK

47
B HUX TeNI0. APXUMEI0BA CUlIa https://m.edsoo.ru/ff0a3276
JIa6 o O
" a :Jllaamg}}([)aﬂepvacom « :P:HeH}ZHH:u ) . BuGmuorexa LIOK
BBITAJIKUB it cuutbl, eiicTB il H
B A yrott https://m.edsoo.ru/ff0a33fc
TEIO, MOTPYKEHHOE B KHIKOCTHY
JlabopaTopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCUMOCTH Beca Teja B bubnuorexa [TOK
49 . . 1
BOJIE OT 00BEMA MOTPYKEHHOM B JKUIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeNa»
50 IlnaBanue Ten Bubmmorexa [1OK
https://m.edsoo.ru/ff0a3a96
JlabopatopHnas pabota "KoHcTpynpoBaHue
51 apeoMeTpa Wi KOHCTPYHPOBAHUE JIOJKU H 1
ornpezeeHue e€ rpy30mnoabEMHOCTH"
P s «ll .
o BemeHHe 3aa4 1o TCMI[aM «I1naBanue cymoB BuGmorexa LIOK
03/1yXOIUIaBaHuey, «JlaBneHue TBEpAbIX
o . P https://m.edsoo.ru/ff0a3654
TEI, XKHUKOCTEH 1 ra30By»
Kontposbhas pabota mo teme «JlaBieHue
TBEPJIbIX TEJI, )KUJIKOCTEN U
53 razoB»/Bcepoccuiickas npoBepouHas paboTa
MPY MPOBEICHUU C HCIIOIb30BAHUEM
KOMITBIOTEpA
bubnuorexa [IOK
54 Mexanndeckas padboTa
P https://m.edsoo.ru/ff0a3f82
bubaroreka [TOK
55 MomurHocTs. E OIITHOC
HHHOCTD. BAMHIIR MOTHHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenosanue "Pacy€r MOIIHOCTH, 1
pa3BUBaeMOU TPH MOIBEME TI0 JIeCTHUIIE"
57 IIpocteie MmexanusMebl. Poruar. PaBHOBecue
CHIJI Ha phIYare
Prruaru B TexHHKE, OBITY H IPHUPOJIC.
58 JlabopaTopHnas paboTa «};/Iccnpe I())B);[HI/IG 0.5 bubmorexa LIOK
palopHaz p " ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS phIUaray
Pemenue 3a1a4 o teme «Y CIOBUS bubamnorexa [[OK
59
PaBHOBECHS PhIUara» https://m.edsoo.ru/ff0a48a6
K .
60 03 PHUIMCHT TOJE3HOTO NCHCTBUS 05

Mexanusma. JlaboparopHas padora
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«M3mepenue KIIJ[ HaxI0HHOH MIOCKOCTIY

61 Pemenne 3ama4g mo teme "PaboTa, MOIIHOCTS, 1 Bbubnnorexa [IOK
KI11" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas saepris. Kunernyeckas u 1 Bubmmorexa IIOK
TOTEHIHUATbHAST SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKoH cOXpaHEeHUs MEXaHUIECKOi YHeprun 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT I10 TEME
"DKCTIepUMEHTAIIFHOE ONpeeTICHIE
64 W3MEHEHNS KHHETHYECKOMN M MTOTEHIINAIBHOM 1 1
9HEPrUM NPH CKATHIBAHUH TeJIa 10
HaKJIOHHOM IockocTH"
Konrponbhas padora mo teme «Pabora n
65 MOIITHOCTG. JHeprus»/Beepoccuniickas 1
MpoBepoYHast paboTa IpH MPOBEICHUH Ha
OyMa)XHOM HOCHTEIIE
66 PeseprHsIit ypok. Pabora ¢ TekcTamu o Teme 1 Bubmmorexa [IOK
"MexaHndeckoe qBrxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblii ypok. PaboTa ¢ Tekcramu 1o teme
67 "JIaBIJ)IeHHe Z}fép;[mx TeJN, KUIKOCTEH 1 1 bubmmorexa [IOK
. ’ https://m.edsoo.ru/ff0a4ffe
ra3os
PeseprHrIit ypok. Pabora ¢ TekcTamu 1o Teme
68 1
"Pabora. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68 12
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8 KUIACC

KoamuecTBo yacoB

DJIeKTpOHHBIE NU(pPOBLIE

Ne Jlara
Tema ypoka Kontponbubie  IlpakTuueckue 00pa3oBaTeIbHbIE
n/n Bceero H3yYeHUs
padoThI PadoThI pecypchl
o) -
|| o e e 1
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJT 1
3 Monenu TBEPAOTO, KHUIKOTO U 1 Bbubnnorexa [JOK
ra3000pa3HOro COCTOSHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsACHEHHE CBOMCTB TBEPIOTO, )KUIKOTO U
4 ra3000pa3HOro COCTOSHHIA BEIIECTRA Ha 1
OCHOBE I0JIO’KEHUN MOJIEKYJISIPHO-
KUHETUYECKOI Teopuun
5 K o 1 Bubmmorexa [IOK
UCTAITMIECKUE U aMOpQHbIE Tela
P p https://m.edsoo.ru/ff0a5800
6 CMauuBaHue ¥ KaOWUISIPHOCTbD. 1 Bubmmorexa IIOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TerutoBoe pacIIUpeHHe U CXKATHE 1 Bubamorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIepaTypbl CO 1
CKOPOCTBIO TEIUIOBOTO JIBHXKECHUSI YaCTHI
9 BuyTtpennss sneprus. CriocoObl H3MEHEHHU s 1 Bubnuorexa IIOK
BHYTpPEHHE#H YHEepruu https://m.edsoo.ru/ff0a5c60
10 Bunb! Termonepenayu 1 Bubamorexa [IOK
A e https://m.edso0.ru/ff0a6412
Ypok- "I
11 Hfl'?;(n:::}ii{ie::;ﬂn%EI?(K:::;S:: ie €CTB 1 1 bubmorexa LIOK
111 " https://m.edsoo.ru/ff0a65c0
Y MaTEPUANIOB B LIEJSIX JHEPrOCOCPEIKEHUS
12 KonuuecTBo TemioTel. Y aenbHas 1 Bbubnuoreka [IOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHeHHe TeII0BOTO Oananca. TermmooOMeH bubamnorexa [[OK
13 1
Y TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JIab 6ota "U
aboparopHas pabora "HccnenoBanue BuGmorexa LIOK
14 SIBJICHUSI TEIIIOOOMEHA NPU CMEIIMBAHUH 1 1

XOJIOIHOM U ropsiuerd Boab!"

https://m.edsoo.ru/ff0a6a98
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Pacuer xonmnuecTBa TCILIIOTHI, HGO6XOHI/IMOFO

15 JUTS HArPEBaHUS TeJa U BBIACISAEMOTO UM IPU
OXJIAXKICHUU
16 JlabopatopHas pabota "Omnpenenenue Bubmmorexa IIOK
yIETBHOMN TEMIOEMKOCTH BerecTra" https://m.edsoo.ru/ff0aébb0
OHeprus TOMINBA. Y IeNbHAs TEIIoTa bubnnorexa [JOK
17
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenne u oTBEepACBaHNC
18 P N bubaunorexa [JOK
KPHCTAJUIMYECKUX TeIl. Y IebHas TEII0Ta
P A https://m.edsoo.ru/ff0a71d?2
[JIaBJICHUS
19 JlabopatopHas pabota "OmnpeneneHue Bubmmorexa [IOK
YACNBHOH TETIOThI IUTaBJICHHSI A" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue 1 KOHJCHCALIUSI. bubnunorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nenpHas Temiora
21 mapooOpa3oBaHUs M KOHACHCAIIHH. bubanorexa [JOK
3aBHCHMOCTD TEMIICPATyPhI KATICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpPHOTO AaBICHUS
Baaxxnocts Bo3nyxa. JJaboparopHas paboTa
29 "0 Y P N p p bubnnorexa [IOK
npeelieHue OTHOCUTEIBHOM BIaKHOCTH
ped .\ https://m.edsoo.ru/ff0a7628
BO3/IyXa
93 Pemenue 3a1a4y Ha onpe/ieNieHne BIAKHOCTH
BO3/yXa
ITpuHIMIBI pabOTHI TETJIOBBIX JIBUTATENEH.
24 [TapoBas TypOuHa. /IBuratens BHyTpEHHETO
CropaHust
25 KII[ TerioBoro nBurarens. TerioBbie Bbubaunorexa [IOK
JIBUTATEITN ¥ 3allHTa OKPYKAFOIIECH cpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOoH COXpaHEHHUS W NPEBPAICHHS YHEPTUN
B TEIJIOBBIX MPOIIECCax
TloaroroBka Kk KOHTPOJILHOM paboTe o TeMe
27 - A P " P bubaunorexa [IOK
€IIOBLIE SIBJIEHNUs. MI3MeHeHne arperaTubix
N " P https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIECTBA
Kontponsnas padora mo teme "TemnoBrsie
28 P - p . bubnuorexa [IOK
siBjIeHUs. VI3MeHeHue arperaTHbIX COCTOSHUM
\ P https://m.edsoo.ru/ff0a86ae
BEILeCTBA
29 DnexTpusarys Tell. J[Ba pona 3JeKTPUIESCKUX
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3aps10B

Ypoxk-uccnenoanne "IIEKTPUIAIH TEI

30 WHIYKIEH U P COTIPHKOCHOBEHUH'" 1
31 B3aumMopeiicTBre 3apsukeHHBIX Tell. 3aKOH bubanorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
OnexTpudeckoe noje. HanpsikeHHOCTH
32 SHGKT;)I/ILICCKOFO OIS HpI/II)HLII/Il'I bubamorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYTICPIIO3UIINH HIEKTPUIECKUX TTOJICH
33 Hocurenu anekTpuieckux 3apsioB.
OnemenTapHBIH 3apsn. CTpoeHne aTomMa
34 IIpOBOTHUKY U AUINEKTPUKU. 3aKOH bubnunorexa [JOK
COXpaHEHHs FIEKTPHICCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pewenue 3a1ay Ha npUMEHEHNE CBOMCTB bubamoreka [JOK
INEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUCCKUI TOK, YCIIOBUS €ro
36 cymecIT)BOBaHI/I;I. I/ICT(})]‘{HI/IKI/I 3IEKTPHYECKOTO Bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUS 3TEKTPUIECKOTO TOKA bubamorexa LIOK
https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoBanue "Jleiictue
38 AIEKTPUYECKOTO TOJSI HA TIPOBOAHUKH U 1
JIUAJIEKTPUKH"
39 DNEeKTPUUECKHNA TOK B METAJUIAX, KUIKOCTSIX bubaunoreka [JOK
¥ razax https://m.edsoo.ru/ff0a9838
40 DJeKTpUYecKas erb 1 e€ COCTaBHBIC YaCTH
a1 Cua Toka. JJaboparopHas pabora 05 Bubmmorexa [IOK
"V3mepeHne u peryaupoBaHHe CHIIBI TOKA' https://m.edsoo.ru/ff0a8bd6
DnexTpudeckoe HampsukeHne. Bomptmerp.
42 Ha6op1:1TopHaﬂ pa6oIT)a "U3mepenue u ’ 0.5 BuGmorexa LIOK
. https://m.edsoo.ru/ff0a9e14
peryJMpoBaHUe HATIPSHKSHUS
ConpoTuBjieHHEe MPOBOAHUKA. Y IEIbHOE Bubmmorexa [IOK
43
COIPOTHBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTh
3JIEKTPUYECKOI0 COITPOTUBJIEHUS IPOBOIHHUKA Bubmorexa [IOK
44 1
OT €ro JUTUHBI, TUIOMIA! IIOIICPEYHOTO https://m.edsoo.ru/ff0aa738
cedeHus U Marepuana”
45 3aBUCUMOCTh CHIIBI TOKA OT HaIPSDKCHHUS. Bbubnnorexa [IOK
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3akon OMa i yyacTKa Uenu

https://m.edsoo.ru/ff0aad44a

JlabopatopHnas pabota "Hccnenosanne
3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepes

Bbubnnorexa [JOK

46
PE3UCTOP, OT COMPOTHUBIICHHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsDKeHUs Ha pesucrope”
47 [ocnenoBarensHOE U apajlieIbHOE
COE/IMHEHUsI IPOBOIHUKOB
JlabopatopHas pabota "IIpoBepka mpasmia
48 CJIOXEHHUSI HAMIPSHKSHUH TTPH bubnuorexa [TOK
NOCIIEI0BATEILHOM COCANHEHHH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlabopatopHas pabota "I[IpoBepka mpasuiia
49 PATOPHAL P POBEpRa TP bubnuoreka [TOK
JIS1 CHUTBI TOKA TIPH MapajuIeIbHOM
il pu ap ! https://m.edsoo.ru/ff0aadle
COCIITHEHUH PE3HCTOPOB
50 Pemenue 3agau Ha npuMeHeHHe 3akoHa Oma bubnunorexa [JOK
JUTSL PA3JIMYHOTO COCIMHEHHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora 1 MOIITHOCTB 3JIEKTPUYECKOTO TOKA. bubnunorexa [JOK
3akon Jxoyis-JleHmna https://m.edsoo.ru/ff0ab124
59 JlabopatopHas pabota "OmnpeneneHue Bubmmorexa [IOK
paboThl ¥ MOIIHOCTH 3JIEKTPUYECKOrO TOKa" https://m.edsoo.ru/ff0ab3e0
DIeKTPUYECKHUE IIEMTH U IOTPEOUTEH
53 P . 3 Tép K Bubmmorexa [IOK
ANIEKTPHUYECKOii SHepruu B ObITy. KopoTkoe
P P y-Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroroBka Kk KOHTPOJIBHOU padoTe 1Mo TeMe
54 "DrekTpudecKue 3apsbl. 3apsHKeHHBIE Tela bubaunoreka [JOK
1 uX B3auMojieiicTBus. I10CTOSIHHBI#H https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
KonTtponbHas pabora o Teme
"DnexTpudeckue 3apsabl. 3apsKeHHbIE Teaa
55 1 ux B3aumoaercTBus. [locTostHHBIN Bbubnuoreka [IOK
SIIEKTpHUECKHil TOK"/Bcepoccuiickast https://m.edsoo.ru/ff0abea8
MpoBepoUHast paboTa IpH MPOBEJCHUH C
UCIIOJIb30BaHUEM KOMITBIOTEPa
56 ITocTostHHBIC MarHUTHI, UX B3aHMMOJICHCTBHE
VYpok-uccnenosanue "Mzydenne monei bubamnorexa [[OK
57 "
MOCTOSTHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarauTHOe 1osie. MarHuTHOE 110J1e 3eMITH 1 Bubmmorexa IIOK

€TI0 3HAYCHHUC IJId )KU3HH Ha 3emiie

https://m.edsoo.ru/ff0acOba
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59

OmnsIT OpcTena. MarauTtHoe nose
3NEKTPUUECKOro TOKa MarHutHoe nose
KaTYyIIKU C TOKOM

Bbubnnorexa [IOK
https://m.edsoo.ru/ff0acld?2

60

[IpuMeHeHHe 3TEKTPOMArHUTOB B TEXHUKE.
JlabopatopHas pabota "M3ydeHne neicTBus
MarHUTHOTO TIOJISI Ha TIPOBOTHUK C TOKOM"

0.5

bubaunorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

62

63

DJeKTpOoIBUraTeNb OCTOSIHHOTO TOKA.
Hcnonb30BaHue 35IEKTPOABUrATENEH B
TEXHHYECKNX YyCTPOHUCTBAX U HA TPAHCIIOPTE.
JlabopatopHas pabota "KoHCcTpyHnpoBanue u
U3ydeHUE PabOTHI AIEKTpoABUTaTEN"
OmnsiTel @apajest. 3aK0H JEKTPOMAarHUTHON
naaykuuu. ITpasuio Jlenna

Onekrporenepatop. CrocoObl MoMydeHus
3JIEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIIUU
Ha B0306HOBJ'DICMI)IX HUCTOYHHUKAX SHCPIHUU

bubaunorexa [JOK
https://m.edsoo.ru/ff0ac86¢

64

65

66

[ToaroroBka Kk KOHTPOJIBHON padoTe 1Mo TeMe
"DJeKTpUYEeCKUE U MAarHUTHBIE SIBICHUA"

KontponbHas paboTta 1o Teme
"DJeKTpuvecKre U MarHUTHbIE
sBienus"/Beepoccuiickas npoBepodHast
paboTa 1pu MpoBeICHUN Ha OYMakHOM
HOCHUTEIe

PesepBHblit ypok. Pabota ¢ TekcTamu o Teme
"TemnnoBkle sBIeHUA"

bubarorexa [JOK
https://m.edsoo.ru/ff0acb14

bubnnorexa [IOK
https://m.edsoo.ru/ff0acc5e

67

PeseprHrIit ypok. Pabora ¢ TekcTamu 1o Teme
"TTocTosIHHBIH 27eKTpUYECKUN TOK"

bubarorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

PeseprHsIii ypok. Pabora ¢ TekcTamu o Teme
"MarsuuTHble sBJIeHHS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

68
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https://m.edsoo.ru/ff0ac1d2
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHBIE HU(pPOBLIE

Ne JlaTta
w/n Tema ypoka Beero Kontpoabnsie  IlpakTnyeckue R — o0pa3oBaTe/IbHbIE
padoThI padoThI pecypcel
1 MexaHun4eckoe IBIKeHne. MarepuaibHas 1
TOYKa
5 Cucrema otcuera. OTHOCUTEIBLHOCTh 1 Bbubnnorexa [JOK
MEXaHWYECKOTO IBHKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsIMOTHHEHHOE TBIKEHUE 1 BH6H_HOTeKa Lok
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE PSIMOIMHENHOE IBUKEHUE. 1
CpenHsisi © MTHOBEHHAs! CKOPOCTb
5 IIpsiMosinHENHOE PaBHOYCKOPEHHOE 1 Bubmmorexa [IOK
JIBIDKCHHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpPOCTh MPSAMOJIUHEHHOTO
6 PaBHOYCKOPEHHOTO ABMXKeHU. [ paduk 1
CKOPOCTH
7| yoxopenua rens o pasoserapennon ) 1 BiGiorexa LIOK
. " https://m.edsoo.ru/ff0adb18
JIBIDKEHUH 110 HAKIIOHHOH IIOCKOCTH
8 Co6omuoe magenue tei. OnsiTel ["anunes 1
9 | Tiepmonn mcrom oGpamzonns, Tomehsan ) BiGiorexa LIOK
https://m.edsoo.ru/ff0ael76
yIJIOBasi CKOPOCTH
10 LenTpocTpeMuTensHOE YCKOPEHIE 1
11 ITepserit 3akoH HeroToHa. Bektop cubt 1 ﬁgg:ﬁ:;é;iiﬁﬁlfmae 612
12 Bropoii 3akon Hetorona. PaBHoxelcTByIOmAas 1 Bubmmorexa IIOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tperwnii 3akoH Hetorona. Cymeprno3unus Cri 1 E;S:ﬁ;;%;iiﬂﬁlfmae 982
14 Pemenne 3a1a4 Ha TPUMEHEHUE 3aKOHOB 1 Bubmmorexa IIOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 E;S;?(xzjlsiﬂﬁ /ff0aeca?
16 Pewenue 3anau no teme «Cuiia ynpyroctum»
17 Jlaboparopras pabota «OnpenencHue 1 bubamoreka [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
https://m.edsoo.ru/ff0aeca2

JKECTKOCTH ITPYKUHBD)

https://m.edsoo.ru/ff0aee28

18 Cuna Tpers Bubmuorexa [TOK

https://m.edsoo.ru/ff0af738

19 Pemenne 3anau mo teme «Cuia TpeHUD Brbmmorexa [IOK

https://m.edsoo.ru/ff0afa26

20 JlabopatopHas pabota "Omnpenenenue Bubmmorexa IIOK
KO3 PHUIMEHTA TPEHUSI CKOJIBKCHHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3anau no teme "3akonsl HproToHA. bubanorexa [JOK
Cuna ynpyroctu. Cuia TpeHus’” https://m.edsoo.ru/ff0afb8e

29 Cuina TSDKECTH U 3aKOH BCEMHPHOTO Bubmmorexa IIOK
TATOTEHHS. Y CKOpEHHE CBOOOIHOTO MaCHHUS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "J[BIKeHHE TE BOKPYT

23 rpaBUTannOHHOTO TeHTpa (CorHeuHas
cuctema). ['amakTuku"

24 Pemenne 3anau o teme "Cuia TSHKECTH U bubanorexka [JOK
3aKOH BCEMUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
IlepBas kocmuueckas ckopoctb. HeBecomocTh Bubmmorexa [IOK

25
U MIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualbHOW TOUKH.

26 AbcomoTtHO TBEPOE Teno. PaBHOBecue Bubnuorexa IIOK
TBEPAOTO TeNa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpameHnss. MoMmeHT ciibl. LleHTp TsoxecTH
PaBHOBecHe MaTepuaIbHOW TOUKH.

97 AGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPOTO TeJa C 3aKPETUIEHHO N OChIO
BpaueHus. MoMeHT cuibl. LleHTp TsxecTn

28 Pemenue 3agau nmo teme "MOMEHT CHIIBIL. bubnnorexa [IOK
HenTp Tsoxectr" https://m.edsoo.ru/ff0b02b4
TToaroToBKa K KOHTPOJLHOM paboTe Mo TeMe

29 "Mixaﬂnqecxoe ILI;IEXCGHI/IG. §3aHMOI{€ﬁCTBHC bubmmorexa [IOK

. https://m.edsoo.ru/ff0b0408
Te
KoHnTpoasHas paboTta 1o Teme
30 "MCEHHHCCK(I))C IBWKeHHe. B3anmoaeiicteue bubmmorexa [IOK
y https://m.edsoo.ru/ffOb06ec
Te
Hmnynece Tena. Ummynbe cuitbl. 3aKOH
31 COXpZ.HeHI/I}I I/IM]'IyJ'II)Za. Yrpyroe u HeyIpyroe BuGmorexa IOK
. https://m.edsoo.ru/ff0b07fa
B3aMMOJICHCTBHEC
32 Pemenue 3anau no teme "3akoH COXpaHEHUS bubanorexa [JOK

ummynsca'

https://m.edsoo.ru/ff0b096¢



https://m.edsoo.ru/ff0aee28
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https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0b096c

VYpok-koHpepenius "PeakTuBHOE IBHKEHUE

33 "
B IIPUPO/IC M TEXHUKE
34 Mexanuueckasi paboTa U MOIIIHOCTh bubamorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 Pabota chiIBI TSXKECTH, CHITBI YIPYTOCTH H bubnmuorexa [TOK
CHJIBI TPECHHUS https://m.edsoo.ru/ffOb0db8
JlabopatopHas pabota «OrmnpeneneHne padoThI
36 CHIIBI TPEHUS TIPH PABHOMEPHOM ABIKCHHUU
TeJa 0 TOPU3OHTAIBHON MTOBEPXHOCTI
37 CBs13b SHepruu U padotel. [ToTeHIManbHAS
SHEPrus
38 Kunernueckas sneprus. Teopema o bubnunorexa [JOK
KHHETHYECKOH SHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHUS SYHEPTHH B MEXaHHKE
JlabopatopHas paboTa «3ydeHue 3akoHa bubnuoreka [TOK
40
COXpaHEHHs SHEPTHN» https://m.edsoo.ru/ffOb12fe
a1 KomnebarensHoe IBMXEHNE U €TO bubarorexa [JOK
XapaKTEePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxarorue kojcOanust. BoIHYKICHHBIC bubnuorexa [TOK
Konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremaTH4eCKUi U IPY>KUHHBII MASITHUKU
Ypok-uccnenoBanne «3aBHCUMOCTD ITEPHO/IA
44 K(?H€63HPII>'I (f[T JKECTKOCTH TPy KUHBI U I\I/)Iac::lm Bubmmorexa IOK
https://m.edsoo.ru/ff0b197a
Tpy3a»
45 TIpeBpaiiieHie YHEPTUU IPU MEXAHUICCKHUX
KOJIeOaHUAX
JlabopatopHas pabota «OrmpeneneHue
46 qaCTopTLI I/Ipl'[eprOIla Kone6a}3n;1[‘i HIpY>KMHHOTO bubamorexa LIOK
https://m.edsoo.ru/ffOblaec
MAasITHAKAY
JlabopatopHnas pabota «IIpoBepka
47 He3aBII)/ICI/II\IZOCTI/IpHepI/IOI[a fonegannﬁ rpysa Bubmmorexa IOK
’ https://m.edsoo.ru/ffob197a
MOJIBEIICHHOTO K HATH, OT MacCHI Tpy3a»
Mexannueckne BoJiHbI. CBOMCTBA
48 MEXaHUYECKUX BOJH. [IpomonbHbIe U BuGmorexa LIOK
https://m.edsoo.ru/ff0b21fe
MONIEPEYHBIC BOJIHBI
49 Ypok-koHpepenius "MexaHHYECKHE BOJIHBI B
TBEépAOM Tee. CelicMuieckue BOTHBI"
50 3Byk. PacnpocTpaHeHre 1 OTpakeHUE 3BYKa



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
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https://m.edsoo.ru/ff0b1aec
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https://m.edsoo.ru/ff0b21fe

VYpok-uccnenosanue "Habmonenne

51
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKoOCTb 3ByKa U BBICOTa TOHA.
AKyCTHYECKHI Pe30HaHC
53 Ypok-koH(pepenuus "YIpTpa3ByK U bubanorexa [JOK
uH(Pa3BYK B IPUPOJIC U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[MoxroToBka kK KOHTPOJIBHOI padoTe Mo TeMe Bu6 LIOK
noanorexa
54 "3aKOHBI COXpaHCHHS. MeXaHnIeCcKue
e P - https://m.eds00.ru/ff0b25f0
KOJIeOaHUS ¥ BOJTHBI
KouTtponbHas pabora o Teme "3aKoHbI
55 coxpaHeHHs. MexaHn4YecKue KOJICOaHus u
BOJIHBI"
56 DNEeKTPOMarHUTHOE TOJIE. bubnuorexa [TOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3NIEKTPOMArHUTHBIX BOJH
VYpox-koupepenuns "Ikana
Bubmmorexa [IOK
58 9JIEKTPOMAarHUTHBIX BOJIH. Mcnonb3oBaHue https://m.e dS(I)_E) (u/fFOb2fe6
JJIEKTPOMATHUTHBIX BOJIH Il COTOBOMU ¢Bs3u" — :
VYpok-uccnenoBanue "M3zydyeHue cBOiCTB
Bubmmorexa [IOK
59 AJIEKTPOMArHUTHBIX BOJIH C IOMOIIIBIO 1
5 oro Tenedora” https://m.edsoo.ru/ff0b2c6c
MOOHUITEHOT
60 Pemenue 3a1a4 Ha onpeieNIcHHE YaCTOTHI U
JUTAHBI 3JICKTPOMAarHUTHOW BOJTHBI
61 DNeKTpOMarHUTHas MPUPOJIa CBETA. bubaunoreka [JOK
CkopocTh cBeTa. BonHOBBIC CBOiICTBa CBETa https://m.edsoo.ru/ff0b31d0
Ucrounuku cBera. [Ipsamonuneiinoe Bu6 LIOK
noaMoTEKa
62 acrpocTpaHenue cBeta. 3armenus: ConHIa u
Do posp https://m.eds00.ru/ff0b3658
YHBI
3aKkoH oTpaxkeHUs cBeTa. 3epkaina. Pemenue Bu6 110K
noIMoTEKA
63 3a]]a4 Ha MPUMEHECHHUE 3aKOHA OTPAXKCHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomienune cBera. 3aKOH MPEITOMICHHS Bubmmorexa [IOK
cBera https://m.edsoo.ru/ffOb3aea
[TonHoe BHyTpeHHEE OTpaXKEHUE CBETA.
Bubmorexa [IOK
65 Hcnonp30BaHKe MOJHOTO BHYTPEHHETO https://m.e dS(I)_E) ru/ffOb3c5e
OTPaKEHHSI B ONITHYECKUX CBETOBOIAX E— *
Jlabopatopnast padora "VccnenoBanue
66 3aBHCHMOCTH yTJIa MIPEJIOMIICHUSI CBETOBOT'O

Jyda OT yIJia [aJeHus Ha TpaHulie "BO3ayX-



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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CTCKIIO

Ypox-koupepenuus "Hcnonbp3zoBaHue

67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBOJIBI, OTITUKOBOJIOKOHHAS CBS3B"
bubanorexa [JOK
68 Jlumsel. OnTHYecKas CUjIa JTHH3HI https://m.edsoo.ru/ffob3f2c
69 ITocTpoeHue n300paXKeHMIA B JIMH3AX Brbmmorexa [IOK
https://m.edsoo.ru/ffOb444a
JlabopatopHas padota "OnpeneneHue
70 (bOKyIc)Horg paclc)ToslHI/IsI u oiTiquKoﬁ CHJIBI Brbmmorexa [IOK
9 https://m.edsoo.ru/ff0b4206
cobuparorei JTUH3bI"
71 Ypok-koupepenius "ONTHYSCKIE JTHH30BbIC bubnuorexa [TOK
nprOopsI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuueckas cucrema. 3peHue Bubmorexa IOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepenius "Jledhexrsr 3penns. Kak
COXpaHUTH 3peHue"
Pasnosxxenne 6enoro ceera B crieKTp. OTBITH
74 Hetorona. CroxxeHne CHCKTpaJIbe}:X IIBETOB. bubamorexa LIOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus ceera
JlabopatopHnas padoTa "OMBITH 11O
75 pa3IoKEeHUI0 OEJIOTO CBETA B CHEKTP U Bubmorexa [IOK
BOCIPHUSITUIO IIBETA MPEJMETOB ITPU HX https://m.edsoo.ru/ff0cOe2a
HaOJFOICHUH Yepe3 IIBETOBBIC (PIIBTPHI"
Ypok-nipaktukyM "BoaHOBBIE CBOICTBA
76 CBeTa: JUcepcHs, MHTeppepeHus 1
mudpakmous”
77 OmnwiTel Pe3epdopaa u mranetapHast MOJEIb bubamnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 Ioctynats! bopa. Mogens aroma bopa
79 HMcnyckaHnue ¥ TOTJIOMICHNAE CBETA aTOMOM. Bubmmorexa [IOK
Kgautsl. JInneityarsie CIieKTphI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktukym "HabmoneHre criekTpoB Bubmorexa [IOK
ucryckaHus" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BUIBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne aToMHOTO sipa. Hykmonnas bubamoreka [JOK

MOJCIIb

https://m.edsoo.ru/ff0c18ac
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https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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Bbubnnorexa [IOK

83 P N
a/IM0AKTHBHBIE TIpeBpalieHus. M30Tons https://m.edsoo.ru/ffoclald
Pewenue 3aaau no teme: "PaguoakTuBHbIE Bubmuorexa [TOK

84
npeBparieHus" https://m.edsoo.ru/ff0clb4da

85 Ilepuon nonypacnana

86 Ypok-korpepennus "PagrmoakTHBHEIE Bubmmorexa IIOK
H3IYUICHHS B IPUPOJIE, MEAUIINHE, TeXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakuy. 3aKOHBI COXPaHEHUS bubnnorexa [JOK

87
3apsIIOBOTO M MAacCOBOTO YHCEN https://m.edsoo.ru/ff0c1c58

88 OHeprust cBs3U aTOMHBIX sifep. CBs3p MacCH Bubmmorexa IIOK
1 DHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3ana4 o teme "SnepHsie peakuuu”

90 Peakuuu cunTe3a U AEIEHUS SLAEP. bubarorexa [JOK
Ucrounuku suHeprun CosHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
Ypoxk-koupepenius "SAnepHas SHEpreTHKA.

91 JleficTBUS paguOaKTUBHBIX U3JIy4EHUN Ha
JKUBbIE OPraHU3MBbI"

[ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe

92 "DJeKTpOMarHuTHOE TOJIE. bubnuorexa [TOK
DJIeKTpOMAarHUTHBIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBIIeHUs"

KonTtponsHas pabora no reme

93 "DJIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHUTHbBIE BOJHBI. KBaHTOBBIE
siBrieHus"

94 IToBTOpenue, obobmenue. JlaboparopHsie Bubmmorexa [IOK
paboTsl o kypcy "B3aumoneiicteue Ten" https://m.edsoo.ru/ff0c245a
I 6006 .P

95 ;;T:Tl;e},?: ;’ Easeclil;:}?:blxe;;l e::l T‘IO TeEMe Bubmmorexa IOK
}? .\ 8 https://m.edso0o.ru/ff0c2572

TennoBele MpoLecCH
o H;)CBTeopeHne, ofofcme:vle. Pe;:e:ne . BuGmiorexa LIOK
YETHBIX M Ka4eCTBEHHBIX 9 [0 TEM
p N A https://m.edsoo.ru/ff0c2a22
"KTIJ] TerioBbIX ABUTATENCH"
II , 0000 .P
o ;CBTeopeHI/Ie oa oecme:He e;:e:ne . BuGmuorexa LIOK
YETHBIX M Ka4eCTBEHHBIX 9 [0 TeM
P . s https://m.edsoo.ru/ff0c2b30
KII a5ekTpoycTaHOBOK

98 [ToBTopenue, ob6od1enue. JlaboparopHsie bubanorexa [JOK
pabots! 1o kypcy "CBeToBbIe sIBICHUS" https://m.edsoo.ru/ff0c2c52

99 ITorTOpeHue, 0600meHue. PaboTa ¢ Tekctamu bubarnorexka [JOK
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110 TeMe "3aKOHBI COXPaHEHUS B MEXAHUKE'" https://m.edsoo.ru/ff0c2d6a
100 IToBTOpenue, obobmIeHue. PaboTa ¢ TekcTamu 1 Bubmuorexa [TOK

o teMme "Konebauus 1 Boaub!" https://m.edsoo.ru/ff0c2e82
101 IToBTOpenue, obobmenue. Pabota ¢ Tekctamu 1 Bbubnnorexa [JOK

o teme "CBeToBbIE SBICHUS" https://m.edsoo.ru/ff0c3044
102 IToBTOpenue, obobmenue. Pabota ¢ Tekctamu 1

no Teme "KBanToBas u sipepHas puznka'

OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 3 27

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIbBHOI'O ITPOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHNE MATEPHAJIbI JUISA YYUTEJIA

HIUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET


https://m.edsoo.ru/ff0c2d6a
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