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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE MOJIOXKEHUI M TpeOOBaHUI K pe3yibTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpa3oBaTelbHOM mporpamMmsbl, mpexacraBieHHbix B DPI'OC OO0, a Ttakke c ydé€rom
denepanbHON pabodeil mporpamMmbl BocnuTaHus W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 10 (U3UKE  HampaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYarOIIMXCS W OpraHU3alMi0 H3y4eHus (U3MKH Ha
NEesITeIbHOCTHOW OCHOBE. B mporpamMe mo (U3MKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit PI'OC OOO K T™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMUs.
[Iporpamma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydenus (1o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEILHOCT, H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUS MPEIMETHOTO COJEpKaHus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEN 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IeNbI0 OKa3aHUSI METOAMYECKON MOMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY IIpPEeIMETY.
®u3uKa SBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBiseT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTo MeToja
MO3HAHUS, TO €CTh CIIOCO0a MOTY4YEeHUS JOCTOBEPHBIX 3HAHUM O MUpE.
OnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usuku Ha 0a30BOM YpOBHE TMpEAINoaraeT OBJAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® HaydyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHpPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu u3yueHuss (U3NKU Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsA OMPEICICHBI B
Konuenmun npenogaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTENIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yTBepkAEHHON pemenneM Komtermn MunuctepctBa mpocsemieHus Poccuiickont ®@enepanuun
(mpotoxon ot 3 nexabpst 2019 r. Ne [TK-48H).
Hean usyvyenus pusuku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroluxcs K HaydHOMY H3YUEHHIO
MPUPOJIBI, PA3BUTHE UX MUHTEIIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTABIECHUM O HAydHOM MeETOA€ TMO3HaHUS U (OPMHUPOBAHUE
HCCIIEI0BATENILCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUsS KaK pe3ylbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (dopMupoBaHHE MPEICTABICHUA O POJIH (PU3UKH JUIS PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTibKkeHHe STHX IeNiell mporpaMmbl Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHEe YMEHHWH ONUCHIBATh W OOBICHATH (PU3MUYECKHE SBJICHUS C
WCTIOJIb30BAHNEM TIOJTyYSHHBIX 3HAHUIA;,
® OCBOGHHE METOJIOB pEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIh30BAHUEM
(GU3NIECKUX MOJIETIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOJHBIC SIBICHUS W  BBITIOJNHATH  OIBITHI,
nabopaTopHble pabOTHl M HKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJIb30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHbOpMaIueln (PU3NUECKOTO COAEpKaHUsS, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHMBaHKE NH(OPMALINK;
® 3HAKOMCTBO cO cepamu MpodeCCHOHATHHON JACATEIHPHOCTH, CBI3aHHBIMHU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (U3NUYECKOI HAYKH.
Ha u3ydenne ¢usuku (6a30BbIil YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCs 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATEIBHBIN XapakTep, YYUTelb JejaeT BBIOOp MpoBeneHHs Ja0OpaTOPHBIX PadOT |
OTIBITOB C YYETOM UHAUBUIYAIbHBIX OCOOCHHOCTEH 00YJatONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHuH, TIpeIaraeMbIX B paMKax OCHOBHOTO IOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro Mupa.

®usuka — Hayka o npupoje. SBnenus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTe n3MepeHnid. MexayHapoaHasi CUCTEMA €AMHULL.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METO/I TO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKAa HAyyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE THUINOTe3, O0ObsicHEeHHEe HalmogaeMoro spieHus. OnucaHue
($u3nYecKuX SABJICHUN C TIOMOIIIbIO MOJIEIEH.

Hemoncmpayuu.

1. Mexanu4deckue, TEIUIOBbIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2. dusnueckue mpuOOpHl U MpoLEeAypa NPSIMbIX U3MEPEHUM aHAJIOTOBBIM M LU(POBBIM

prudopoMm.

Jlabopamopnuie pabomel u onvimel.

Onpenenenre HEHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTosHUIL.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEA.

Omnpenenenne pasMepoB MaJbIX TEI.

M NS

WN3mepenue Ttemmeparypbl TpH TOMOINM JKHUIAKOCTHOTO TEepMOMETpa M JaT4MKa
TEeMITepaTypHhI.
6. IlpoBeneHue wuccienoBaHWsl TO TMPOBEPKE THUIIOTE3bI: JAIBHOCTh MOJETA IIApHKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIIE BHICOTA ITYCKA.

Pasnes 2. [lepBoHayaibHble CBEIEHUS 0 CTPOEHUU BelleCTBA.

CtpoeHue BemecTBa: aToOMbl W MOJIEKYNbl, MX pa3Mmepbl. OMbBITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, auddys3usa. BzauMoneicTBHe dYacTHI] BEIIECTBA: MPUTHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMS BEIISCTBA: CTPOCHHME Ta30B, JKHUIKOCTEH W TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUM
BO/IBI.

Hemoncmpayuu.

1. HaGnrogenune OpOyHOBCKOTO JBUKCHHSL.

2. Habmopenue nudp¢ys3uu.

3. HaGnronenue sBIEHHM, OOBICHIIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAaHHEM YaCTHIL

BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Omenka nuameTpa aToMa METOJ0M PSAIOB (C UCTIONb30BaHUEM doTorpaduii).

2. OmbITHI 0 HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.

3. OmbIThI 0 OOHAPYKEHUIO ACUCTBHSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl.



Mexannueckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHXKeHHE. CKOpOCTb.
CpenHsis cCKOpoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacdy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiicTBus Tten. Cuia ymnpyroctd u 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsmoil. PaBHozelicTBytomast cuit. Cuna TpeHus. TpeHrne CKOJIbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoae U TEXHUKE.

emoncmpayuu.

Habnronenne MexaHu4ecKoro IBHKEHUS Tena.

N3mepenune ckopocTy NPSMOIUHENHHOTO JBUKEHHUS.

Habmronenue siBjeHUs] HHEPIUH.

Habmonenne n3MeHeHus: CKOpOCTH MPHU B3aUMOJICHCTBUH TETI.

CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TEJ.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B >KUIKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpegneneHue cpenHell CKOPOCTH CKOJIBXKEHHs] Opycka WM IIapuKa MO HaKJIOHHOU

S

ITOCKOCTH.

3. OmnpeneneHne WIOTHOCTH TBEPIOTO TENa.

4. OmbITEI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKCHHsS (IedopMalinu) NpyKHHBI OT

MPUJIOKEHHOW CHJIBI.
5. OMbITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJBKEHHUS OT Beca Teja W
XapaKTepa CONMPUKACAIOIIUXCS ITOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenune. CriocoObl yMEHBIIICHHUS W YBEJIMUEHUS aBieHus. [laBieHue ra3za. 3aBUCUMOCTh
JaBJIeHUS Ta3a oT 00bEMa, Temneparyphl. [lepenava naBiaeHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackams. ITHeBMaTHueckue MamIWHBI. 3aBUCUMOCTH JIABJICHUS YKHUJIKOCTH OT
rnyounsl.  ['mapocratmdeckuid  mapagokc. CooOmarommecs  cocynabl. [ 'mapaBiaudeckue
MEXaHH3MBI.

Atmocdepa 3emnu u atMmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
o6oioukn 3emau. OnbiT Toppuyennu. M3mepenune aTtmocdhepHOro naBlIeHHsA. 3aBUCHMOCTH
aTMoc(epHOro JaBJICHHUS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopbl s u3MepeHUs
aTMOC(hEepHOTO JTaBJICHHS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

emoncmpayuu.
3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTypHhI.

[lepenava naBIeHUS KUIKOCTHIO U Ta30M.
Coobmaromumecs: CoCypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aericTBUs aTMOC(EPHOTO TABICHHUSL.

Al e



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOrPYKEHHOW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue mnaBaHWs TeJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS INIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopuovie pabomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOrpyKEHHON B KHUJIKOCTh
4acTH Tena.

Omnpenenenre BBITAIKUBAIOIIEH CHUJIbI, JCUCTBYIONIEH Ha Teno, NOrpyXEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CWIIBI, JCHCTBYIOIIEM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJla U OT IIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen S. PaGora u1 MOIHOCTB. JHEpPIrus.
Mexannyeckas pabota. MOITHOCTb.
[IpocThle MeXaHW3MBL: pbIYar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWiio paBHOBECHS

phlyara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ MPaBHJIO» MEXaHUKH.

KITJI mpocTeix Mmexanu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprus. Kunetnueckas W mnoTeHUualnbHas 3Heprus. I[lpeBpamieHne
OJHOTO BHJa MEXAHUYECKOU SHEPTUM B APYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepsl IPOCTBHIX MEXaHU3MOB.
Jlabopamopnwie pabomel u onvimel.
1. Omnpenenenue pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM [BMKCHHU Tella IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycioBU paBHOBECHSI pblyara.
3. Hsmepenue KIIJI HaKIIOHHOM IJIOCKOCTH.
4. HW3ydeHue 3aKOHA COXPAHECHUS] MEXaHUUYECKOW SHEPIHUHU.
8 KUIIACC

Pa3zpen 6. TensioBblie IBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KUHETHUYECKO TEOpUH CTpOoeHus BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIIUE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX T€T HA OCHOBE MOJOKEHUI
MOJIEKYJIAIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHE.

Temneparypa. CBs3p TemmepaTypsl €O CKOPOCTbIO TEIUIOBOTO JBM)KEHMSI YaCTHII.
Buytpennsas oHeprus. CrocoObl W3MEHEHMs BHYTPEHHEW OSHEpruu: Temonepenadya u
coBepieHre paboTel. Bupl Teronepeaayn: TeIONPOBOAHOCTb, KOHBEKIIHS, U3ITyUEHHE.



KosmuecTBo TemnoThl. Y7enbHas TEINIOEMKOCTh BelIeCcTBA. TeII0OOOMEH M TEIUIOBOE
paBHOBECHE. YpaBHEHHUE TeEIUIOBOTro OanaHca. IlnaBieHue m oTBepleBaHME KPUCTAIIIMYECKHX

BCIICCTB.

Kumnenmne.

VYnaenpHas temnora ruiaBleHus. [lapooOpa3oBanme u koHneHcanws. Mcnapenue.
VYiaenpHas TemioTa NapooOpa3oBaHMsA. 3aBUCHMOCTb TEMIIEPATYpbl KHUIIEHUS OT

aTMOC(EpHOTO JTaBICHHUS.
BiaxxHOCTB BO3MYXA.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner paboter TerwtoBbix nBurateneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

1. HabGmrogeHue OpOyHOBCKOTO JBHUKEHUS.

2. Hab6monenue muddyzuu.

3. HaOnroneHnue sBlIeHUN CMauMBaHUS U KallWJUIIPHBIX SBJICHUH.
4. HalnrogeHue TEII0BOTO pacIupeHHs Tell.

5. VI3meHeHue naBieHus rasa npu U3MEHEHUH 00bEMA U HarpeBaHUU WM OXJIAKICHHH.
6. IlpaBuna u3MepeHus TEMIEPATYPHI.

7. Bunel Tenmonepenavm.

8. OxnaxaeHue Mpu COBEPIIICHUU PaOOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHEHUE TEIUIOEMKOCTEN PA3INYHBIX BEUIECTB.

11. HaOmroneune kumeHus.

12. HabmrogeHue moCTOsIHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.

13. Monenu TenI0BBIX ABUTaTEICH.

Jlabopamopnuie pabomel u onvimel.

M S

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKECHHUSL.

OnbITHI 10 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WIIM caxapa.

OnbIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3/lyXa B OaJUIOHE IIIPUIIA.

OnepIThI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTb JaBJICHHS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIaKICHUS.

[IpoBepka rumoTe3bl JHMHEWHON 3aBUCUMOCTU JUIMHBI CTOJOMKA JKUIKOCTU B
TEPMOMETPHUUECKOHN TPyOKe OT TeMIIepaTyphbl.

Habnronenue n3MeHeHus BHYTPEHHEH SHEpruu Teja B pe3ylibTaTe TEIUIONepenadyu U
paboThl BHEIITHUX CHUIL.

HccnenoBanue siBieHUs TEII000MeHa PU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON MpH TEIIooOMEHEe C
HarpeThlM METaJUNIMYECKUM IHIIUHAPOM.

Ornpenenenue yaeabHOU TETNIOEMKOCTH BELIECTBA.

HccnenoBanue nmpoliiecca UCIIapeHus.

OrnpezneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

Onpenenenue yaeabHOU TEMJIOTHI MIJIaBICHUS JIb/IA.

Pazgen 7. JiieKkTpuYecKHe H MATHUTHDIE SIBJICHUS.

Onexrpuszanus Ten. JlBa poja UIEKTpUYECKUX 3apsioB. BzanMozelcTBue 3apsKEHHBIX
ten. 3akoH KynoHa (3aBUCHMMOCTb CHWJIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TeNl OT BETUYMHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Onexrpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuueckoro nosist. IlpuHnun cynepno3uuuu
NIEKTPUYECKUX 0JIEH (HAa KAaUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps1oB. DJEeMEHTapHBIM 3iekTpuueckuid 3apsan. CrpoeHue
atoMa. ITpoBOAHMKY U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DOneKTpuyecKuil TOK. YCIOBHUS CYIIECTBOBAHUS JJIEKTpUYECKOro Toka. crounuku
IIOCTOSIHHOTO TOKa. JleWCTBUSA 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHWTHOE).
DNEKTpUUYECKUH TOK B )KUJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OjexTpuuyeckoe HampspkeHue. ConpoTUBIICHHE
IIPOBOJHUKA. YJIeIbHOE CONpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[locnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTta 1 MoIHOCTD 3MEKTpUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue 1enu
U OTPEOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHUe.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJIe.
MarnuTHOoe noJie 3eMJIM U €ro 3HAaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
3IEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTPOMAarHuTOB B TEXHUKE. J[eiCTBME MAarHUTHOTO MOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUTaTeNb MOCTOSHHOrO Toka. lMcmonp3oBaHue
AIIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.

Onbertel @apaned. SIBnenwe  dnekTpoMarHWuTHOM  wHAyKUMH. IlpaBuno  Jlenna.
OnextporeHepatop. CrocoObl TOMYy4YEHHUS JIIEKTPUUYECKOM BSHEpruu. OJNEKTPOCTaHIMM Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DIeKTpu3aIus Tell.
JIBa posia ANEeKTPUYECKUX 3apsA0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpolCTBO M ACHCTBHE 3JIEKTPOCKOIA.
DneKkTpocTaTu4yecKas HHIYKIHUS.
3aKOH COXpaHEHUS MEKTPUUECKUX 3aps/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
HcroyHuky MoCTOSTHHOTO TOKA.
JIefCTBHUS 3TIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIAKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenue cuibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuuecKoro HanpsiKeHUsl BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoieficTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EJICHHs TIOJOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OneIT Opcrena.
. MarHuTHO€ nose Toka. JINEKTPOMarHur.
. JlelicTBMe MarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
. DIIEKTPOIBUTaTENb IOCTOSTHHOTO TOKA.
. UccnienoBanue sIBIEHUS JIEKTPOMArHUTHOW MHIYKIINH.
. Oneiter @apagest.
. 3aBUCUMOCTb HalpaBJIEHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOZHUKHOBEHMUS.
. DIEKTpOreHepaTop NOCTOSIHHOTO TOKa.
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Jlabopamopusie padbomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AIMH TET HHIYKIIUEH U PU COTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsl Ha TPOBOJHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padoTHI IEKTPHUECKOH IETTH MTOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

A N

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHHS
pe3ucTopa U HANpPsHKEHUS Ha Pe3UCTOpeE.
7. OnbIThl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JICKTPUYECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JIJTUHBI, IJIOMIAIU TTOTIEPEYHOTO CEUCHHS U MaTepHara.
8. TlpoBepka mpaBuja CIIOXEHUS HAINPSHKEHUW TPH IOCIIEI0BATEILHOM COCIMHEHUH
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuia Ajsi CUJIBI TOKA MIPH MApaJICIbHOM COEAMHEHUN PE3UCTOPOB.
10. Omnpenenenue paboOTHI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
11. Onpenenenne MOITHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON Ha PE3UCTOPE.
12. NccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpe3 JIAMIIOYKY, OT HAIpPsHKEHUS
Ha HEW.
13. Onpenenenne KII/l marpesarens.
14. VccnenoBanre MarHUTHOTO B3aMMOJIEUCTBHS TIOCTOSIHHBIX MAarHUTOB.
15. 3ydyenne MarHMTHOTO TIOJSl TIOCTOSIHHBIX MArHUTOB TIpH WX OOBEAMHEHUU U
pa3JesieHun.
16. UccnenoBanue ASMCTBUS DIICKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3AMMOJEHCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CUJIbl TOKA U HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. 3ydyeHue neicTBUsS MarHUTHOTO TOJIs HAa MPOBOHUK C TOKOM.
19. KoncrpynpoBaHue 1 u3ydeHue paboThl AIEKTPOIBUTATEIS.
20. U3mepenne KIIJI anekTpoaBUraTeIbHOM YCTAaHOBKH.
21. OnbITEl MO HWCCIEIOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW WHIYKIIMU: HCCIEIOBAaHUE
W3MEHEHUI 3HAYEHUS U HAIIPaBJICHUSI HHAYKIIMOHHOTO TOKA.
9 KVIACC

Paznen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KEHUsA. PaBHOMEpHOEe mpsMoyMHENHOe JBMkeHue. HepaBHomepHoe
IpsMOJIMHENHOE JBMKeHHE. CpelHssi M MIHOBEHHAs CKOpPOCTh Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

Yckopenue. PaBHoyckopeHHOe npsiMosinHelHoe aBrkeHue. CBoboHoe naaeHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1o okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YIi10Bas CKOPOCTH. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsoiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: CHJIa TPEHUS CKOJIBKEHHA, CHJa TPEHUs
IIOKOs1, APYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTCHHS. YCKOPEHHE CBOOOJHOTO MaJCHUS.
IBuxenue 1uianer Bokpyr Comnnua. IlepBas kocmmueckas ckopocte. HeBecoMocTh
IIEpETPy3KH.

PaBHOBecue marepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teso. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuibl. 3aKOH COXPaHEHHUS HMMITYJIbCA.

PeakTuBHOE IBMIKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwil TshkecTH, ympyroctw, TpeHus. CBs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaH OHEpruga TCjia, MOAHATOIO HaJd IMOBCPXHOCTHIO 3CMIJIH.

[ToreHunaneHas 3Heprus C:karod npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTrUu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.
Jemoncmpayuu.

9.

10.
11.
12.
13.
14.
15.
16.

HaGnronenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO PA3HBIX TEJ OTCUETa.
CpaBHeHHME TyTeH W TPACKTOPHUM JBWKEHHS OJHOTO W TOTO K€ Tella OTHOCHUTEIHHO
PAa3HBIX TEIN OTCYETA.

N3mepenune CKopoCcTr U yCKOPEHUS PSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JIBIKCHHS.

HaGnronenue nBukeHus Teaa Mo OKPY>KHOCTH.

HaGnronenne MexaHWYEeCKUX SBJIICHHUM, MPOUCXOANINX B cUcTeMe OTcUETa « Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUN OTHOCHTEIILHO KaOWHeTa (PU3UKH.
3aBUCUMOCTh YCKOPEHHUS TeJla OT MacChl T€a U JEHUCTBYIONIEH HA HETO CHJIBIL.
HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TEJT.

M3MeHenune Beca Teja mpu yCKOPEHHOM JIBUKEHUU.

[Tepenaua nmnynbca Ipu B3aUMOICUCTBUU TEIL.

[IpeoOpazoBaHus JHEPTUU TIPU B3AMMOICHCTBUH TEJI.

CoxpaHeHHe UMITYJIbCa ITPU HEYITPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca IIPU a0COJIOTHO YIPYTrOM B3aUMOJCHCTBHUH.

HaGnronenne peakTHBHOTO JIBHKCHHMS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOM SHEPTUU IIPU ABMKECHUM TeJla MO IEHCTBUEM MPY>KUHBI.

Jlabopamopnuwie pabomel u onvimel.

1.

KoHnctpynpoBanue Tpakra Ui pa3roHa W JaJIbHEHIIET0 PaBHOMEPHOTO BYDKEHHSI
[IapUKa WU TEICKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXKEHHsI OpycKa WM [BHXKEHHS IapuKa IO
HAKJIOHHOM TUIOCKOCTH.

Omnpenenenrue yCKOpeHHUs Tela MPU PAaBHOYCKOPEHHOM JBIXKEHUU MO HAKIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU MPU PaBHOYCKOPSHHOM JIBIKEHHH Oe3
Ha4aJIbHOU CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MPH PABHOYCKOPEHHOM JBUKEHMM O0€3 HadallbHOU
CKOPOCTH TIyTH OTHOCSTCS KaK psSA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
JTABJICHHUS.

Onpenenenre KodhUITMEHTa TPEHUS CKOJIBKEHHUSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.



9.

Omnpenenenue pa®OTBl CWIIBI TPEHUS MPH PABHOMEPHOM JBIDKEHHHM Tena IO
TOPU30HTAJIBHON IIOBEPXHOCTH.

10. Onpenenenue pabOTHl CWIIBI YIPYrOCTH MpPH MOABEME Tpy3a C HUCIHOJIb30BAHUEM

HCIIOABUKHOI'O U IIOJABHXXHOI'O OJIOKOB.

11. M3ydyeHue 3ak0HA COXpaHEHHS SHEPTUU.

Pa3nen 9. Mexannueckne Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMI: MEPUOJI, 4acToTa,
amMIMTyna. MarematudeckKuil M NPY)KMHHBIM MasTHUKM. IIpeBpamienuwe »sHeprum Ipu

KOJIE0ATEIbHOM ABWKCHUU.
3aryxaromiue KojicOaHus. BeiHyKaeHHbIe KoJicOaHus. Pesonanc. MexaHW4YecKre BOJIHBI

CaoiicTBa MexaHnueckux BoJH. [IpomonbpHbIe U MoepeyHbie BOTHBI. J[JInHA BOJHBI M CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHn4YeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa U BbIcoTa ToHAa. OTpakeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.
emoncmpayuu.

N N

Habmonenue xonebanuii Te noj 1eHCTBUEM CHUJIIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xoneGanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHcA.

PacnpoctpaneHnne nmpooabHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEINN).
HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToThl U Meproia KojaeOaHuit MaTeMaTHYecKoro MasTHHUKA.
Omnpenenenre 4acTOThI U Mepro/ia KojaebaHui Ipy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEpuoAa KoJieOaHMH TMOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH MEpUOJia KOJEOAHUN MPYKMHHOTO MasTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUi rpysa, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnpIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIepuoja KoJeOaHW MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. DnekTpoMarHuTHOE 1M0J1e ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DIEKTPOMarHUTHOE MOJie. DJIEKTPOMArHUTHBIE BOJHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX

BoJiH. [IIkana QJICKTPOMAroHuTHBIX BOJIH. Hcnonb3oBaHue QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM

CBA3U.

DyekTpoMarHuTHas nmpupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoMicTBa CBeTa.

Jlabopamopuwvie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHHUTHBIX BOJIH C IOMOIIBIO MOOHUJILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJEHUS.
JlyueBass moxenb cBera. Mcrounuku cBeta. [IpsimoimHelHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cBera. [1nockoe 3epkano. 3akOH OTpa)KEHHUs CBETA.



[penomiieHne cBeTa. 3aKoH MpejoMiieHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmnionp3oBanue nojiHoro BHYTPCHHCTO OTPAKCHHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckorna. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1alnbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. Onbitel Hetorona. CiioskeHUE CrIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

9.

e R

[IpssMOnIMHENHOE PAaCIIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyyenue nzo0pakeHi B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B pacCenBaroLeH JIMH3E.

[Tonyuenue n3006paxeH ¢ TOMOIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Mopens riia3a.
11. PaznoxeHue 6e10ro cBera B CHEKTP.

12. ITony4yenue 6em0T0 CBETA MPH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

N wnA

HccnenoBanue 3aBUCUMOCTH yIJla OTPaXE€HUSI CBETOBOTO JIyya OT yrija MaJeHusl.
N3ydeHne xapakTepuCcTUK H300pakeHUs ITpeIMeTa B TUNIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yriia MaJieHusl Ha
I'PaHULIE «BO3IyX—CTEKIION.

[TonydyeHue n300pakeHHI ¢ ITOMOIILI0 COOMPAOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSTHUS U ONITHYECKOU CHJTBI COOMPAFOIIIEH JIMH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0Tro CBETa B CHEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBHI.

Pa3nen 12. KBaHTOBLIC SIBJICHUS.

OmnwiTel Pe3epdopna u ruranerapruas Mozenb aroma. Mojaens atoma bopa. Mcnyckanue u
norjolueHre ceera atoMoM. KBanThl. JInnelyaTbie CIeKTPHI.

PamnoaktuBHOCTh. Asbda-, Oera- u ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxionnass monens aromHoro siapa. M3otonsl. PaanoaktuBHble mpeBpaimuenus. llepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiiMu. 3aKOHBI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YHCEN. DHEPrusl CBS3U
aToMHBIX saep. CBsi3p macchl M 3Hepruu. Peakuuum cuHtesa u geneHus sanep. VcrouHuku
sHepruu CoJiHILIa U 3BE3I.

SAnepHas sHepretuka. JleiicTBUSA paaOAKTUBHBIX U3JIYYEHHUI Ha )KMBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3ITy4eHMs U NTOTJIOIIEHUSI.

2. CnexTpsl pa3IM4YHBIX Ta30B.

3. Cnextp Bozopoa.

4. Habmogenue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3TYyUCHUH.

6. Perucrpauus nsiydeHus: IpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.



Jlabopamopusie padbomot u onvimel.

1. HabmiogeHue CIUIONIHBIX U JIMHEHYATHIX CIEKTPOB M3ITyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE 3HEPIMM YacTHULIBI 110 TOPMO3HOMY IYTH (110

¢dororpadusim).

3. H3mepenue paguoakTUBHOTO QOHA.

IHoBTOpPHTEILHO-00001AKOIIINI MOIYIb.

[loBTOpUTENBbHO--0000IIAIOIMI  MOIY/Ib [peAHa3HAuYeH Jyld CUCTEeMaTH3aluu U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, IPHOOPETEHHOTO NP U3YYECHUHT
BCEro Kypca (pu3mkm, a Taxke A MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢bu3uke s 00yJaroINXCsl, BHIOPABIIMX 3TOT yIEOHBIN MPEIMET.

[Ipy wu3ydyeHUM [AHHOTO MOJYJS pealu3yloTCd M CHUCTEMATHU3UPYIOTCS — BUIBI
NESTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOecneurMBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IPaMOTHOCTh: OCBOEHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUNW MNPHUPOAbI M TEXHHKH,
OBJIAJIECHUE YMEHMSIMH OOBSICHATh (U3NYECKHE SBJICHMS, NPUMEHSSI IOJTy4YE€HHbIE 3HAHUS,
pelarth 3a/1a4u, B TOM YHClie KaYeCTBEHHbIE M KCIIEPUMEHTAIIbHBIE.

[IpyHOIHMNIMAIBHO EATEIPHOCTHBIM XapaKTep JAHHOTO pa3jiena peain3yeTcs 3a CYET TOro,
4TO 00y4aroLMecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeasiaraercs:

Ha OCHOBE MOJY4YE€HHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MpUpoJe U NOBCETHEBHOM KU3HH;

HCII0JIb30BAaTh HAYYHbIE METOJIbl MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHCIIE JUIS
IIPOBEPKH MIIOTE3 U MOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbIE OCHOBBI HamOoJIee BAXKHBIX JOCTUKEHHH COBPEMEHHBIX TEXHOJIOTH,
HamnpuMmep, MPaKTHYECKOTO MCIOJIb30BAaHUS PA3IUYHBIX HMCTOYHMKOB AHEPIUM HA OCHOBE
3aKOHAa MPEBPAICHUs] U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHWs HAmNpaBlIeHO Ha

JTOCTH>KEHHE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynpraTe wu3ydeHus (U3MKKA Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS Y
oOyuaronierocs OyayT cOpMHUPOBAHBI CICAYIONINE TNIHOCTHBIC PE3yIbTATHl B YaCTH:

e 1) MaTPpUOTHYECKOT0 BOCIIUTAHUSA:

e [] mposiBJICHHE MHTEpPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hU3nUecKoit
HayKH;

e [] ICHHOCTHOE OTHOIIEHUE K TOCTIKEHHSIM POCCUNUCKHUX YUEHBIX--(PU3UKOB;

e 2) rpa:kIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

e [J] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX U 3THUECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (QU3HKY;

e [] 0CO3HAaHME BAXKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YYEHOTO;

e 3)3CTeTHYecKOro BOCIIUTAHMS:

e [ BOCHPHATHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHUYHOTO TIOCTPOCHHUS,
CTPOTOCTH, TOYHOCTHU, TAKOHUIHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [] oco3HaHHE IEHHOCTH (PU3NYECKOW HAYKH KAaK MOIIHOTO MHCTPYMEHTA TMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABIAIONIEH KYJIbTYPHI;

e [] pa3BuTHE Hay4yHOI1 JIFOOO3HATENILHOCTH, HHTEPECa K UCCIIEIOBATENLCKOM 1eATEIbHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI 1 IMOIUOHAJIHLHOI0 0JI1ATr0NOJyYHs:

e [] oco3HaHME LIEHHOCTH 0e30macHOro o0pa3a *KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHpE, B@KHOCTH TMpaBuil O€30MacHOro TMOBEJACHHUS Ha TpaHCIOpTe, Ha JOporax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e [] chopMUPOBAHHOCTH HaBbIKA peIieKCUU, TPU3HAHKE CBOETO IPaBa Ha OLUIMOKY U TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

e 6) TPYy0BOI0 BOCIIUTAHMS:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAaKTUUYECKUX 3a7ad (B paMKaxX ceMbH, 00pa3oBaTeNIbHOM
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HAaNpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIIe U (U3NIECKUX 3HAHUM;

e [] uHTEepec K MPaKTHUYECKOMY U3YUEHHUIO MPOQecchii, CBA3aHHBIX C (DU3UKOI;

e 7) 3K0OJIOTMYECKOr0 BOCTIMTAHUS:

e [] opueHTanMs Ha NpPUMEHEHHE (PU3MYECKUX 3HAHUW s pElIeHUs 3agad B 00JacTu
OKpYXarollel cpefibl, MIAaHUPOBAHUS MOCTYIKOB M OLICHKHM HMX BO3MOYKHBIX IMOCIEACTBUMI
JUTSL OKpYKarolen cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX TMPOoOJieM U MyTel UX pelleHus;

e §8) ajanTanyMu K N3MEHSIOIUMCS YCJIOBUSIM COUMATbHOM M PUPOAHOM Cpeabl:

e [] moTpeOHOCTHP BO B3aUMOJCWUCTBUM TPU BBHIMOJTHEHUH WCCIEIOBAHUNA U TIPOEKTOB
(bu3nuecKoil HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBIIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO AESATEIBHOCTD;

e [] moTrpeOHOCTH B (OPMHPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie (HOPMyTUPOBATH UIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e [] ocozHaHue ne(PUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIACTH (PU3UKU;



e [J mnaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

o []

CTPCMJICHHUC AHAJIM3UPOBATHL W BBIABJIIATL B3aUMOCBA3U IIPUPOJEBI, O6IJ_ICCTBa u

OKOHOMMKH, B TOM YHUCJIC C UCIIOJIb30BaAaHHCM (bHSI/II-IGCKI/IX 3H3,HPII>1;

e [] OUEHKAa CBOMX JEHUCTBUM C Y4ETOM BIMSAHUSA Ha OKPYKAIOUIYI0 Cpeny, BO3MOXHBIX
rJ100aTBHBIX TIOCIIEICTBHN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHs mTporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyyatomerocs OyayT CGOpPMHpPOBAHBI MeTampeaMeTHbie pe3yJbTaThl,
BKJIIOUYAIOLIME TO3HABaTeJIbHbIE YHHUBEpCajJbHblE YueOHbIE JAEWCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHbLIC y‘-leﬁHl)Ie JelCcTBUS

Ba3oBble Jornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SBJICHMI);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIINKI, OCHOBAHUS i1 0000IIEeHUS
Y CPaBHCHWS,;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B pacCMaTpUBaeMbIX (akTax, TaHHBIX U
HaOTIOCHUSAX, OTHOCSIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBISIBJISAT TIPUYMHHO--CIICJICTBEHHBIE CBS3M NPU H3YYCHUH (PU3UYECKUX SIBICHUU H
MPOIECCOB, JIENaTh BBIBOJABl C HCIOJB30BAHUEM JICAYKTHBHBIX M HWHIYKTHBHBIX
YMO3aKITIOYECHUH, BBIJIBUTATh THITIOTE3bI O B3aUMOCBSI3SIX (PH3UICCKUX BEITHUYHH;
CaMOCTOSITEIPHO  BBIOMpaTh CHOCOO pemieHus Yy4eOHOW (u3MUecKod 3amadu
(cpaBHEHHE HECKOJIBKUX BAapUAaHTOB PEIICHHS, BHIOOp Hambosee MOAXOMISIIET0 ¢
y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

HCITI0JIb30BAaTh BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

IpoOBOAUTE II0O CAMOCTOATCIBHO  COCTAaBJICHHOMY IIJIAaHY  OIIBIT, HECJIOKHBIN
(1)PI3H‘I€CKHﬁ OKCIICPUMCECHT, HEOOJIBIIOE HUCCICI0OBaHUC (1)1/13qu<:1<01"0 SIBJICHUSA,
OLOCHUBATL HAa HNPHUMCHUMOCTb U JOCTOBCPHOCTH I/IH(bOpMaI_II/IIO, MOJIYYCHHYIO B XO[C
HCCIICAOBAHHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 PpeE3ylibTaTaM
HpOBeI[éHHOFO Ha6J'IIOI[CHI/I$I, OIIbITa, UCCIICAOBAHUA,

IIPOrHO3HUPOBATbL BO3MOIKHOC z[anLHeﬁmee pa3BUTHUC (1)H3H‘{CCKI/IX IpouecCCoB, a TAKIKC
BbIABUI'ATb IIPCAIIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:

NPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBHl M 3alpochl MpH IMOHCKE U OTOOpe
nHGOpMAIMK WK TaHHBIX C YIETOM IpeUI0KeHHON yueOHO! (pu3ndeckoil 3a1auu;
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPHPETHPOBATH MH(POPMALUIO PA3TUUHBIX
BUJIOB U ()OPM IIPEJCTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUs HH(GOPMALMHU U
WUTIOCTPUPOBATh pelIaeMble 3aJauydl HECIOXKHBIMH CXE€MaMH, JAuarpamMMmamy, HWHOU
rpaduKoil  MX KOMOMHAIUSAMHU.



KOMMyHHKaTHBHbIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yJabTaToB JIadOpaTOpHBIX paboT U
MIPOEKTOB 337aBaTh BOIIPOCHI TI0 CYLIECTBY 0OCYKJaeMOM TEMBbI U BBICKAa3bIBATh HJIEH,
HAaIleJICHHBIE Ha PEIICHUE 3a/1a41 U MOAJepKaHue 01aroKenaTeIbHOCTH OOIeHHS;
COTOCTaBIATh CBOM CYXJACHHUS C CYXICHHUAMHU JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIPaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX

NyOJIMYHO  TPEACTABIATH  PE3YAbTAThl  BBHINOJHEHHOTO  (PM3UYECKOTO  OIBITa
(9KCcTIepUMeHTa, UCCIIEAOBAHMS, TPOCKTA);

MOHMMATh M WCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3HuecKoil mpoOiaemsl;

MPUHAMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHW30BBIBATH JCHCTBUS IO €€
JOCTH)KEHHUIO: PACIIPENeIATh PO, 00CYKIaTh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboThl, 0000111aTH MHEHHSI HECKOJIBKUX JIIOJIEH

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHTash Ka4eCTBEHHOTO pe3yibTara MO CBOEMY
HaTPaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C NPYTUMH YWICHAMH KOMaHIBI;
OIICHMBATh KA4eCTBO CBOETO BKJIAJAa B OOmMI TPOMYKT 1O KPHUTEPHSM,
CaMOCTOSTENBHO C(HOPMYITUPOBAHHBIM YJaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBEpcalbHbIE YUeOHbIE AeliCTBUA

Camoopranuszanms:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSX, TPEOYIOMUX ISl PEIICHUS
(bM3UYECKUX 3HAHU;

OPUEHTHUPOBATHCSI B PA3IMYHBIX TOAXOJAX NPHUHITHS pEUICHUH (MHIUBUAyaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIIO);

CaMOCTOSITEIIEHO COCTAaBJIATh QITOPUTM peIleHUs] (pU3MYECKOW 3ajayv WM ITUTaHa
WCCIICZIOBaHUS. C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJiaracMble BapUaHThI PEIICHHI;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh a/IEKBATHYIO OLIEHKY CUTYalluH U MpeJylaraTh IUIaH e€ H3MEHEHUS;

OOBSICHATh MPUYUHBI JIOCTHXKEHUS (HEIOCTW)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCIIEIOBAaHUSI WM IIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIINXCS
CUTYallUii, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCHM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IIpU3HABaTh CBOE NpPaBO Ha OMMOKY MNpHU peuleHuH (GU3NYEeCKUX 3aJad WId B
YTBEPXKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy obyuenust B 7 KJjacce mpeaMETHBIE pe3yiIbTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIINUXCS YMEHHIA:

® UCMOJb30BAaTh TMOHATHS: (U3UYECKUE U XUMHUCCKHE SBJICHUS, HAOIOJCHNUE,
HKCIEPUMEHT, MOJENb, TUNOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
NBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MPSMOJIMHEIHOE),  TpaeKTopHsl,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (ymnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

e paznmuuarh sBieHUs (AUQdy3us, TEIIOBOE IBMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEpLUs, B3aUMOJCHCTBUE Tel, paBHOBECHE
TBEPABIX TEN C 3aKpEIUIEHHOW OChbIO BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUEe T, IPEBpallleHus
MEXaHUYECKOH HEPTUH) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXKAIOLIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUSA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMM B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKEe, BIMSHHE aTMOCHEPHOTO aBJICHHUS Ha XUBOM OpraHusM, IJIaBaHUE pbIO,
pBpIUard B TeJjie 4YeJOBEKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUI;

® OIUCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3HUECKUE SBICHUS, UCIOJB3YS (PU3NUECKHE
BETMYMHBI (Macca, 00bEM, IMIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSISA
CKOPOCTb, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tela, Cuja TpPEHUs, JaBlIEHUE
(TBEpHOrO TENa, JKMAKOCTH, Ta3a), BHITAJIKWBAIOIIAS CHJIa, MEXaHUYecKas paborta,
MOIIIHOCTh, IJIEYO CHJIBI, MOMEHT CHWJIbI, KOX(PGHUIUEHT TMOJE3HOTO JEHCTBUS
MEXaHHU3MOB, KMUHETHUYECKas U MOTEHIMaJIbHasl SHEPTUs), IpU OMHCAHUM MPABUIBHO
TPAaKTOBAaTh (PU3NYECKHUI1 CMBICI HCIOIb3yEMbIX BETMYUH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYeCKUX BEIWYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE JTaHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3HYECKUX BEINYMH;

® XapaKTepU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U IPOLIECCHl, HCIOJIb3YS
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOM mpsiMoif), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIIO paBHOBECUs pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAHUKU,
3aKOH COXPAaHEHUS MEXaHWYECKOW HHEpruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U 3aMKCHIBATh €70 MaTEMaTHUYECKOE BBIPAKCHHE;

e O00bsICHATH (PU3MUECKHE SIBIICHUS, MPOIIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYUHHO-
-CII/ICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE M3 1—2 JOTMYECKUX ILIaroB ¢ OMOPOH Ha
1-2 wu3ydeHHBIX CBOWCTBAa (U3MYECKUX SBICHHUHM, (QU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

e pemarbh pacu€THble 3aauyd B 1-2 feHCTBHA, HCHOJB3YS 3aKOHBI M (QOPMYIIBI,
CBs3bIBalOIME (U3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajM3a YCIOBHUS 3a7a4yd
3alUCBIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3NYECKHE BEIWYMHBI B (OPMYJIBl U
MPOBOJIUTH PAcuéThl, HaXOAUTh CIpPABOYHBIC JAaHHBIC, HEOOXOAWMBIE ISl PEIIEHHS
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOTY4YeHHON (PU3NUECKOI BETMUNHBL;



pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh TNPH MOMOIIU (PU3HUYECKHX
METO/IOB, B OIMCAaHUM MCCIEAOBAHUS BBIICIATh IPOBEPAEMOE IPEIIOJIOKEHUE
(runotesy), pasznuMyaTh U HUHTEPIPETUPOBATH IOJYYEHHBIM pe3yiabTaT, HAXOAUTh
OLIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJbTaTaM;

MIPOBOJIUTH OIBITHI IO HAOIIOJCHUIO (PU3NYCCKUX SIBJICHUN WM (PU3NICCKUX CBOHCTB
Tes:  (OPMYIIMPOBATH TPOBEPSIEMBIE MPEINOI0KEHUS, COOMpPATh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0 OTBITa U (POPMYIIMPOBATH BHIBOIBI;
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEpaTyphl C KCIOJB30BAaHWEM AHAJOTOBBIX M IH(POBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTHh MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DPU3UYECKON BEIMYHMHBI OT JIPYTOM C
WCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH MYTH PaBHOMEPHO JIBHIKYILIETOCS
Tela OT BPEMEHM JIBWKEHUS Tella, CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TE ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAIN
COTIPUKOCHOBEHUS TEJI, CUJIBI YIIPYrOCTH OT YIJUHEHUS TMPYXUHBI, BHITATKUBAIONIEH
CuiIbl OT OOBEMaA MOTrpYyKEHHOM YacTM Tena M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOrPYKEHO TeJo,
YCIIOBUU TJIaBaHUSl TeJ, YCJIOBUI paBHOBECHs pbluara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCJeOBaHUs, COOMpaTh YCTAaHOBKY U  BBIIOJHATH
U3MepeHus, cleAysl MpeUIoKEHHOMY IJIaHy, (MKCUPOBATh PE3yJbTaThl MOITY4EHHOMN
3aBUCUMOCTH (U3MYECKUX BEIUYUH B BHUJAC MPEIIOKEHHBIX TaOMUIl U TpaduKoB,
JIeNIaTh BBIBOJBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTH KOCBEHHBbIE H3MEPEHUS (PU3NYECKUX BEJIWYUH (IUIOTHOCTH BeIleCTBa
KUJIKOCTH W TBEPAOrOo TeNa, Cuila TPEHUs CKOJIBKEHHs, [IaBJICHME BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIAas Ha MOTPYKEHHOE B IKUIKOCTh TEJIO,
KO3(DPHUITMEHT MOJE3HOTO ICHCTBUS MPOCTHIX MEXAaHW3MOB), CIEAYS MPEII0KCHHOU
WHCTPYKUMU: MIPU BBIMOJIHEHUHU U3MEPEHUN cOOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOU BEJIMYMHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOWUCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOUIAIOIINECS COCYbl, OapoMeTp, pblyar, MOJBUKHBIA U
HEMOABWKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omMcaHusd (B TOM YHMCIE: MOAUIMIHHUKHU, YCTPOMCTBO
BOJIOIIPOBOJA, TMJPABIMYECKUNA MpPecc, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HAcoC,
apeoMeTp), MCIOJIBb3Ysl 3HAHUA O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOJUMBIE
(u3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUYECKOTO
WCIOJIb30BaHUs (DM3MUECKUX 3HAHWK B TOBCEAHEBHOW JKH3HU IJIs OOecreueHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKHMMH YCTPOWCTBAaMU,
COXpAaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTUYECKOTO TOBEJACHHUSA B
OKpYyKarollen cpene;

OCYILIECTBIISITh OTOOp HMCTOYHMKOB HH(poOpMaluu B VHTepHETe B COOTBETCTBUU C
3a/IaHHBIM MIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUW U MTyTEM CpaBHEHUS



Pa3UYHBIX CTOUYHUKOB BBIJIENATH HHPOPMALIHIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WJIA MOKET OBITh HEJIOCTOBEPHOM;

WCIOJIB30BATh MPH BBHIOJHEHUN YYEOHBIX 3aaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAINK U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMUChMEHHBIE M YCTHBIE COOOIICHUSI Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJCPIKAHUS, B TOM YHCIIE MYOJIUYHO JIeNIaTh
KpaTKue COOOIICHUS O pe3ysIbTaTax MPOEKTOB WM YUE€OHBIX MCCIEOBAHUMN, IPU STOM
IPaMOTHO HCTOJNB30BAaTh M3yYCHHBIM MOHATUHHBIA ammapaT Kypca (HU3UKH,
COIIPOBOXKIATh BBICTYIUICHHE MPE3EHTALUEH;

IIPY BBIIIOJIHEHUU Y4EOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IPyINIE B COOTBETCTBHMM C MOCTABJIICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJHEHUEM IUIAaHA
NEUCTBUM, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh T'PYIIIBL,
BBICTPauBATh KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCS YMEHHI:

HCMOJI30BAaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMopdHBIE Tena,
HACBHIIIEHHBIN 1 HEHACBIIIEHHBIN Map, BIa)KHOCTh BO3yXa, TEMIIEPATYpa, BHYTPEHHSS
SHEPrus, TeIIOBOUW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKUIN 3apsij, JIEKTPUUECKOE
10JI€, MPOBOJHUKH W AUDJIEKTPUKH, MOCTOSIHHBIA AJIEKTPUYECKHI TOK, MarHUTHOE
oJIe;

pasznuyath SBJICHMS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIUIOBOE
paBHOBECHE, CMAauMWBaHWE, KaNWUIAPHBIE SBICHUS, UCHAPEHUE, KOHACHCALMS,
IIJIaBJICHHUE, KpUCTaJUTN3alus (oTBepaeBaHue), KHUIICHUE, Teronepeaayda
(TerIonpoBOIHOCTh, KOHBEKIUS, H3JIy4E€HHUE), SJIEKTPU3alUs Tell, B3auMOJICHCTBUE
3aps/ioB, JCHCTBUSA AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHUE
MAarHuTOB, JNEHCTBUE€ MAarHUTHOIO IOJS Ha MPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHIYKIHS) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (u3udeckue SBICHUS B NPUPOJE: TOBEPXHOCTHOE HATSIKEHUE H
KalWUIApHbIE SBJIEHUS B MPUPOJE, KPUCTAUIBI B mpupone, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, SIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOoJII0COB, pOJib MAarHUTHOTO MOJS JJS JKU3HH Ha
3emJie, MONSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA;,

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCTIONB3YS U3NYECKre
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, yeIbHas
TEIUIOEMKOCTb  BEIECTBA, YZAEJIbHAs TEIUIOTA I[UIABJIEHUs, VyAEJIbHAsA TEIUIOTa
napooOpazoBaHus, ylelbHas TEIUIOTa CrOpaHHs TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIBHAS BIAXHOCTb BO31yXa, JJIEKTPUUYECKUHI
3apsi, CUJIa TOKA, DJJEKTPUYECKOE HANpsDKEHUE, CONPOTHUBIIEHUE IIPOBOJIHUKA,
yIIeJIbHOE COMPOTUBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), TPHU



ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCHOIb3YyEeMBbIX BEIUYUH,
0003HaueHHs ¥ eIUHUIBI (PU3NUECKUX BEINYHMH, HAXOIUTh (HOPMYIbI, CBSA3BIBAIOIINE
JaHHYI0 (U3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUHH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO--KUHETUUECKON TEOPHUH CTPOEHMSI BEIIECTBA,
MPUHIMI CYNEPHO3ULMHN M0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsja, 3akoH Oma juia ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEPTUH, TPU STOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alUCHIBATH €TO
MaTeMaTH4ECKOE BbIPAaXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl UM CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYaIuit MIPaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHUHHO-CJIEICTBEHHbIE CBS3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
omnopoit Ha 1-2 u3yueHHBIX CBOMCTBA (PU3MUECKUX SBICHHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEH;

pemate pacy€THble 3aJaud B 2-3 JeMCTBHS, HCHOJIb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPAaTKOE YCIOBUE, BBISABIATH HEJOCTATOK JAHHBIX JJIs PELICHUS 3a/1adH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJY4YE€HHOE 3HAUeHHE (PU3HUECKOI BETUUUHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJIEMBI, KOTOpPblE MOKHO pPELIUTh MpPU TMOMOIIU (PUINYECKUX
METOJNOB,  HCIOJb3ysd  ONHUCAaHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
MIPEAIIOJIOKCHAE, OLICHUBATh IPaBUIBHOCTh IOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3HUECKHX CBOWCTB
Tesl (KalWUISIPHBbIE SBJICHUS, 3aBUCHUMOCTb JIaBJIEHHUA BO3JyXa OT €ro o0ObéMma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCa OCTBIBAHUS U HAIPEBAaHUS IIPU U3IYYCHHUH OT LBETa
U3Iyqaolme  (Imoriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUJKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICHICTBUE NIEKTPUUYECKUX 3apsiOB, B3aUMOJEHUCTBUE IMOCTOSHHBIX MArHUTOB,
BHU3yaJIM3alisl MarHUTHBIX IOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHMK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEANOI0XKEHHs, coOupaTh
YCTAHOBKY M3 IPEUIOKEHHOIO  000pylOBaHMs, OIMUCHIBaTh XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBIIIOJIHAT NPSAMBIE MU3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIIQ)KHOCTH BO3.yXa,
CHJIBl TOKA, HANpsDKEHUS C HUCIOJIb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATH pE3ylbTaThl H3MEPEHUH C y4ETOM 3aJlaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UYECKOI BEIMUYMHBI OT JIPYroul c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOIAJN NOMEPEYHOTO CEYEHMsI M YIEIBHOIO CONPOTHBIICHUS BEIECTBA
IIPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA POBOJIHUKE,
UCCIIeIOBaHUE TIOCIIEA0BATEIFHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEI0OBAaHUE, COOMpATh YCTAHOBKY M BBINIOJHATH U3MEPEHHUs, CIerys



MPEUI0KEHHOMY TUTaHy, (PUKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBHCUMOCTU B BHJIE
TabauI U TpaduKOB, I€IaTh BBIBOIKI 110 PE3yabTaTaM HCCIECIOBAHUS;

® TIPOBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yAETbHAs TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, PA0OTa M MOIIHOCTb JIEKTPHUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHUs, coOMUpaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, ClEIys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIISATH 3HAYCHNE BEIINIHMHBL,

e coOmomaTh TMpaBWa TEXHUKH Oe30mMacHOCTH T1pu pabore ¢ J1aOOPaTOPHBIM
o0opynoBaHueEM;

® XapakTepu30BaTh MPHUHIUIBI JCHCTBHA HW3YyYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpOM Ha UX OMHCAHMS (B TOM YHUCIE: CUCTEMa OTOILJICHUS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUMK DIEKTPUUECKOMN
SHEpPruM, OJJIEKTPOOCBETUTENbHbIE NPHUOOPHI, HarpeBaTelIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), AIIEKTPUYECKHE NPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MIOCTOSIHHOTO TOKa), MCIOJIb3YS 3HAaHUA O CBOWCTBaX (U3MUECKUX SIBICHUH U
Heo0XxoIuMble (pU3NUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHUYECKHE YCTPOMCTBA W H3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (PKUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LTl ¢ MOCIeI0BaTEebHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS SJIEMEHTOB IEKTPUUYECKUX LEnei;

® T[PUBOAUTHL NpHUMEpHl (HaXOoAUTh UHGOPMALMIO O TPUMEPAX) MPAKTHYECKOTO
WCIOJIb30BaHUs (DU3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHHH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCYIIECTBJIATh NOMCK HH(popmanuu ¢usndyeckoro conepxkanuss B MHTepHere, Ha
OCHOBE HMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATh MHMOPMAIMIO, KOTOpas SBJISETCS MNPOTUBOPEUMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh MPU BBHIIOJHEHUU Y4EOHBIX 3aJaHUI HAYYHO--TIOMYISIPHYIO JTUTEpaTypy
(u3MuecKoro coJiep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHusi HUHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE NHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 0000mmas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXKaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yiabTaThl  MPOEKTHOM  WIIM  MCCIEN0BATENIbCKOM
NEeSITEeNIbHOCTH, TPU 3TOM T'PAMOTHO HCHOJB30BaTh M3YYCHHBIN MOHATHIHBIN anmapar
Kypca (pHU3UKH, COIPOBOXKIATh BHICTYINICHHE MTPE3EHTAIUEH;

® [pU BBHINOJHEHUH YYEOHBIX IPOEKTOB M HCCIENOBaHUM (U3UYECKUX MPOLECCOB
pacripeniesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJayamH,
CIIEIUTh 3a BBINOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAaTh €ro, aaeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaX B  JEATEIBHOCTb  IPYIIbl,  BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIUKTHI.

K xoniy oOyuenust B 9 kjacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI

oTpakaTh c(GOPMUPOBAHHOCTDH y O0OyUaIOIUXCS YMEHUI:



HUCIIOJIB30BaTh IIOHATHUA: CHCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpUs:,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, riacTudeckas),
TPEHUE, LEHTPOCTPEMUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M IEPerpy3Kd, LEHTP
TSDKECTH, a0COJIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPIOIO Tea, PAaBHOBECHE,
MEXaHMYeCKue KoieOaHWs ¥  BOJHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHuTHBIX BOJIH, CBCT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTDb, CICKTPbI HMCIIYCKAaHWA W IIOTJIOIICHUA, am,(ba-, Oera- M ramma-
H3JTy4CHUS, U30TOIIbI, AACPHAA SHCPIrCTUKA,

pasiiniaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JABMIKCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE Na/ICHNE TeJ, pABHOMEPHOE
JABUMOKCHUEC 110 OKPYXHOCTH, BSaHMOHeﬁCTBHC TECII, PCAKTUBHOC JABMKCHUC,
KoJieOaTebHOE BIDKEHUE (3aTyXalollWe M BBIHYXKJCHHBIE KoJieOaHMs), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPaKEHHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpa)XCHUE U MPEJIOMIICHUE CBETa, IIOJTHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKECHUE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYATOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
II0 OIMMCAHUIO HUX XaPaKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYy)KaroleM Mupe (B
TOM YHUCJIC (bmnqecm/le SABJICHUA B NPUPOJAC: MPUIKMBBI U OTJIWBBI, ABHXXCHUC IIJIAHET
CoirHeyHoM CHUCTEMbI, PCAKTUBHOC ABMKCHHUEC KMBBIX OPraHU3MOB, BOCIIPUATUC 3BYKOB
KMBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHYECKHE BOJIHBI, I[yHAMH, 5XO, IBETa TEI,
ONTHYECKWE SBICHWS B  MpUpOjAE, OWoJorHMYeckoe JEeHCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTI€HOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paJrOaKTHBHBIN
(GOH, KOCMHYECKHE Jy4d, pPaAMOAKTHBHOE M3IyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOaKTUBHBIX M3TYYCHUH HAa OPraHU3M YeJOBeKa), IPH 3TOM INEPEBOIUTH
NPaKTHYECKYIO 331a4y B y4eOHYIO, BBIJCISATH CYIIECTBCHHBIC CBOWCTBA (IIPU3HAKH)
(bHU3MUECKUX SBIICHUH;

OTIMCHIBATh M3Y4CHHBIEC CBOMCTBA TeNl U (PU3UUECKHE SIBICHHS, UCTIONB3Ys (prusndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAs CKOPOCTH Tela IPH HEPaBHOMEPHOM IBIKCHUHU,
YCKOpEHHE, MEepeMEeIIeHNe, MyTh, YII0Bask CKOPOCThb, CHJIa TPEHHs, CHJIa YIPYTrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TeJld, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, IOTCHIMATIbHAsL SHEPTUs TeJa, MOTHITOTO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTCHIMAIbHASI SHEPT U CXKATON MPYKHUHBI, KHHETHYECKas
SHEPrus, MOJHAs MEXaHWYeCKas OSHEprus, MepuoJ M YacToTa KoJeOaHuH, ITHMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMICHHS
cpensl), TIpU OINMCAHUM TPABHIBHO TPAKTOBATH (DPM3MUECKHN CMBICI HCIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EIUWHUIBl (PU3MYECKHX BEIUYMH, HaXOJuTh (HOopMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMM BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHUHUH;

XapaKTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCIOJb3Ys 3aKOH
COXpPAHEHMs SHEPrUH, 3aKOH BCEMUPHOTO TATOTEHHS, MPUHIMI CYNEPIO3UIUN CHJI,
IMPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYIIbCA,
3aKOHBl OTPAKEHUS M TMPEJOMJICHUS CBETa, 3aKOHbl COXpAHEHMs 3apsA0BOrO U
MaccoBOTO YHCENl MpHU SJICPHBIX peakUusX, 0OpU OSTOM JaBaTh CJIOBECHYIO
(opMyIHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHUECKOE BBIPAKEHUE;



OOBSICHATh (pU3MYECKHe MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  MPAKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIb3Ys
3aKOHBI U (POPMYJBI, CBS3bIBArOIIUE (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKO€ YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIEC Ui PEUICHHUS,
MPOBOJUTH pacy€Tbl W OLEHMBATH PEAIMCTHUYHOCTh IOJYYCHHOTO 3HAYCHHUS
(bU3UYECKO BETUYNHBL;

pacrio3HaBaTh TPOOJIEMBI, KOTOPhIE MOXXHO PEIIMTH TPH TMOMOIIN (PU3HUECKHIX
METOJIOB,  WCIIOJIb3YySl ~ ONKMCAHWE  WCCIENOBAaHUS,  BBLICIATH  IPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh TPABWIIBHOCTh TOPSIKa TPOBEACHUS HCCIECIOBAHMUS,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH U OTIBITOB;

MIPOBOJIUTH OMBITHI IO HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3HUYECKHX CBOWCTB
TeN (M3yd4eHue BTOPOTO 3aKkoHa HBIOTOHA, 3aKOHA COXpAaHEHUs PHEPTUH, 3aBHCUMOCTh
nepro/ia KoJIeOaHui MPYKMHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTY/bI MAJIBIX KOJI€OaHH, MPSIMOIMHEHHOE paclipoCTpaHeHNE
CBETa, pa3JioKeHHE OeJoro CBeTa B CIEKTpP, M3yuye€HUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HUsl MpeAMeTa B coOuparouieil JnH3e,
HaOIO/IEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIIEKTPOB U3IYYEHHS): CaMOCTOSATEIbHO
coOHpaTh YCTaHOBKY M3 M30BITOYHOTO HabOpa 000PyI0BaHHUS, ONTMCHIBATH XOT OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBOIBI;

MPOBOJUTH MPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenenss cpeaHee
3HAYCHHE U3MepseMOol BelWuuHbl ((POKyCHOE paccTosiHUE coOuparomeid JIUH3HI),
000CHOBBIBATH BBIOOp crioco0a n3MepeHust (M3MEPUTEITLHOTO IIPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BaHUEM
NPSIMBIX HM3MEPEeHUN (3aBUCUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHHM 0e3 HayalbHOW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIrjla OTPa)XCHHUs CBETa OT yrja MaJeHUus U
yria mpejoMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparb yCTaHOBKY, (UKCHpPOBaTh pe3yiabTaThl MOJIYYEHHOW 3aBUCHUMOCTHU
(bu3nyecKux BETUYMH B BUJIE TaOMUIl U IpadUKOB, AeiaTh BBIBOJBI MO pe3yabTaTaM
HCCIIeIOBAHUS;

MIPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefia MPU PAaBHOYCKOPEHHOM JBM)KEHHHU, YCKOPEHHE CBOOOHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWi MaTeMaTHUYeCKOro U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOuparomieil JWH3bI, paJAMOAKTUBHBIN  (OH):
IJIAHUPOBATh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY M BBITIOJHSTH
WU3MepeHusi, cleAys MPeIOKEHHOW MHCTPYKIIMH, BBHIYHMCISATH 3HAYCHHE BEIMYUHBI U
aHAJIM3UPOBATh TMOJNYYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/IaHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJa TEXHUKH Oe30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKW HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI HMCTOYHUK CBETa, JIyd, TOHKAas JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HyKJIOHHAs! MOJIEJIb @aTOMHOTO SIpa;

XapaKTepu30BaTh MPHUHIUNBI JCHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATYUKHU [OJIOKEHHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OYKH, TIEPUCKOII, (poToanmapar, ONTHIECKHIEe
CBETOBO/JIbl, CIIEKTPOCKOMN, J03MMETp, KaMepa BuiabCoHa), HCIOJIB3YSl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SABJICHUHA U HEOOXOQMMBIE (PU3HUECKIE 3aKOHOMEPHOCTH;
WCIIOJIb30BATh CXEMBI M CXEMaTHYHBIC PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTUYECKUE CXEMbl JIJISl MOCTPOCHUS M300paKeHU B MIIOCKOM
3epKajie 1 coOuparouieil JInH3e;

MPUBOJUTh NpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMEpax) MPAKTHUYECKOTO
HCIOJIb30BaHUS (PU3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKH3HM sl OoOecreyeHus
0e30MacHOCTH TpHU OOpalieHMH ¢ NOpuOopaMH M TEXHUYECKMMH YCTPOWCTBaMU,
COXPAaHEHHUS 370pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karolllen cpene;

OCYILIECTBIISITh MOUCK HHpopManuu @usnueckoro coaepxkanuss B MHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsST TOMCKOBBIM 3ampoC, HAXOOUTh IYTH OIpeaAeIeHHs
JIOCTOBEPHOCTH TIOJydeHHOW WHGOpPMAIMd Ha OCHOBE WMEIOIIMXCS 3HAHUM U
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCIO0JIb30BATh MPU BHINOJHEHUH Y4eOHBIX 3a/IaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(u3nuecKoro coJiep)KaHus, CHOpaBOYHbIE MaTepuainbl, pecypchl cetu HHTepHer,
BIIJIETh MpUEMAMHM KOHCIEKTUPOBAHMSI TEKCTa, MpeoOpazoBaHus HUHGOpPMALHUU U3
OJIHO¥ 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIC MMUCHMEHHBIC U YCTHBIC COOOIIEHUS Ha OCHOBE MH(OpMaIuu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOrO COAEp)KAaHUS, IyOJUYHO MPEACTaBIATh
pe3ynbTaThl MPOEKTHOM WIIM HCCIEA0BATEIbCKON EATENbHOCTH, MPU ITOM IPaMOTHO
WCII0JIb30BAaTh W3YYEHHBIN NOHATUHHBIM ammapar H3y4aemoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHUE TMpEe3eHTaluell ¢ Y4€TOM OCOOCHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3nes 1. ®u3uka u e€ poJib B NO3HAHMHN OKPY/KAIOLIEro MUpa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 dusnueckre BEIMINHEI 2 1 bubmorexa LOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasnen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
bu6 OK
2.1 CrpoeHue BelecTBa 1 nosmorexa L
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa [0
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBlIeHME KUIKOCTH 5 bubnmorera [TOK
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. DiiekTpuyeckne 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 1 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumoperictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexannueckue KoJae0aHusl U BOJTHbI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3znea 3. DyieKTpOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanToBbI€E sIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znen 6. [loBTOpuTE1bH0-00001IAK0 1M MOLYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Jara
Ne KoumnuecTBo yacos H3Y4YeHH | DjieKTpOHHBbIE HU(ppPOBHIE
n/ Tema ypoka A o0pa3oBaTejibHbIE
I B KourTpoasubie | IlpakTuueck pecypcol
cero
padoThI He padoThl
®u3nka — Hayka o npupoje. SABineHus | bubnuorexa [JOK
IIPUPOIBI https://m.edsoo.ru/ff09f72a
bubmmoreka [JOK
DU3NYECKUE SBICHUS 1
https://m.edsoo.ru/ff09f72a
®Ou3nvecKre BEININHBI U UX | bu6moreka [IOK
H3MEPEHUE https://m.edsoo.ru/ff09f72a
Ypok-uccnenoanue "N3mepenne
TEMIIepaTypbl IPU ITOMOIITA | |
KUJKOCTHOTO TEPMOMETPA U JaTUYHKa
TemnepaTrypsr"”
MeToabl Hay4HOTO IMO3HAHUSL.
. bu6mmoreka [JOK
Onucanne GU3NIECKUX SIBICHUM C 1
. https://m.edsoo.ru/ff09f72a
MIOMOIIBIO MOIENEN
VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAILHOCTH MOJIETA IIapUKa, | |
MYILIEHHOTO TOPU30HTAIbHO, TEM
Oosble, yeM 0oJIblie BbICOTa Mmycka'”
Crpoenue BemectBa. OMBITHI,
bu6mmoreka [JOK
JI0Ka3bIBAIOLIUE TUCKPETHOE CTPOCHHE 1
https://m.edsoo.ru/ff09fe0a
BellleCTBa




bubnuoreka [IOK

B3aUMOJICHCTBUS TEI. Cuna YIIPYroCTH.

8 JIBU>KEeHHE YacTHIl BEeCTBA
https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «ONbITH MO
9 HaOJIOJICHUIO TETUIOBOTO PACITUPEHUS
ra3oB»
b K
10 ArperatHble COCTOSIHHS BEIIECTBA nommorexa 11O
https://m.edsoo.ru/ff09f72a
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 BoJibI. O000IIIEHHE 10 pa3eTy bubnuotexa [JOK
«IIepBOoHaYanbHBIE CBEAEHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA»
Mexannueckoe OBUKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE M HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBH>KEHUE
bubnuorexa [JOK
13 Ckopoctb. EquHuiibl ckopoctu 1
https://m.edsoo.ru/ff0a079c
bu6mmoreka [IOK
14 Pacuet nytu u BpeMeHU JBUKECHUS
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH bubnuorexa [JOK
Ten https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemecTBa. Pacuetr maccel u bubnuoreka [JOK
o0beMa TeJia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpenencHue
IJIOTHOCTH TBEPOIO TEJIa»
13 Pemenne 3agau mo treme "I1mOTHOCTD bu6mmoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuna xak xapakTepucTHKa bubnuoreka LIOK

https://m.edsoo.ru/ff09f72a




3axoH ['yka

JlaboparopHas pabota «/3yueHune
3aBHCHMOCTH PACTSDKECHUS

20
(medopmaryin) IpyXUHBI OT
IIPUIIOKEHHON CUIIBD»

b K
21 [[SIBnenue Tsrotenus. Cuina TsHKECTH nommorexa O
https://m.edsoo.ru/ff09f72a
CBs13b MEXly CUJION TSKECTH U Maccoi
bubmmoreka [{OK

22 Tena. Bec tena. Pemrenne 3agay no reme

" " https://m.edsoo.ru/ff0al778
Cuna Tsoxectu

o Cuna TsKeCTH Ha IPYTruX IUIaHeTax. bubnuorexa [JOK
®u3nYecKue XapakKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bubnuoreka [JOK

24 N3mepenue cun. lunamomerp nomoreka I

https://m.edsoo.ru/ff0al8cc
bubnuoreka [IOK

25 Bec Tena. HeBecomocth nomoreka I

https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HalPaBJIECHHBIX 10
26 OJIHOM IpsAMOM. PaBHOIECTB ast bubmmorexa [TOK
g P ’ A IO https://m.edsoo.ru/ff0ala70
cui

7 Pemrenue 3agaud mo reme
"PaBHoaelcTBYyrOIIAsA Crt"

73 Cuna TpeHus u e€ Buapl. TpeHue B bubnuoreka [JOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3yuenue

29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIbKEHUS bubnunoreka [JOK
OT CHJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3anau Ha onpeneneHue




PaBHOJICHCTBYIOLIEH CUIIBI

Pemenue 3amau o remam: «Bec Temay,

31 «['paduueckoe n300pakeHue CUi», bubmrotexa LIOK
. https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOACHCTBYIOMIAS CHID»
KoHTponsHas pabota 1o Temam:
«Mexanuueckoe IBUKeHHE», «Macca,
32 MIIOTHOCTEY, «Bec Temay,
«I"paduyeckoe n300paskeHUE CHIDY,
«Cuinpi»
3 Hasnenune. CiocoObl yMEHBIIICHUS 1 bubnuorexa [JOK
YBEIIUYEHUSA TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrenue raza. 3aBUCUMOCTb JTaBJICHUS bubnuorexa [JOK
ra3a ot o0bEma, TeMIeparypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHus: TBEPABIMU TEIaMHU, bubnuoreka [IOK
SKAIKOCTSIMHU M razaMu. 3akoH Ilackansa https://m.edsoo.ru/ff0a25b0
36 JlaBaeHue B )XUIKOCTH U rase, bubnuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad mo teme «JlapneHue B bubnuoreka [JOK
JKAIKOCTH U rase. 3akoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaromuecs cocyae! https://m.edsoo.ru/ff0a2970
39 I'mppaBnuueckuii npecc bubmmorexa OK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopiiHeBO KUIKOCTHBII bubnuoreka [JOK
Hacoc https://m.edsoo.ru/ff09f72a
A1 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bubnuoreka [IOK
CYLLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATMochepHoe aBieHne bubnuoreka LIOK




https://m.edsoo.ru/ff0a2b5a

43 N3mepenune atmMochepHOTro JaBICHHUS. bubnuorexa [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(EpPHOTO NaBICHUS bubnuorexa [JOK
OT BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJICHHE Ha Pa3INYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no teme "
ATtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH W Ta3a Ha
bu6moreka [IOK
47 MIOTPYKEHHOE B HUX T€JI0. ApXUMEI0Ba
https://m.edsoo.ru/ff0a3276
cuia
JlabopaTtopHas pabora «OnpeneneHue
. . . bu6moreka [IOK
48 BBITAIKMBAIOIIEH CHIIbI, IEHCTBYIOICH
https://m.edsoo.ru/ff0a33fc
Ha TeJI0, MOTPYKEHHOE B JKHJIKOCTHY
JlaGopaTopHas paboTa 1o Teme
49 «Hccaemosanue 3aBUCUMOCTH Beca Tejia bu6moreka [IOK
B BOJIC OT 00BbEMA OTPYKEHHOH B https://m.edsoo.ru/ff0a3514
KUJKOCTh YacTH TeJla»
bubnuoreka [JOK
50 [1naBanue ten 1
https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas pabota
51 "KoncTpynpoBaHue apeomerpa uiu
KOHCTPYMPOBAHUE JIOAKU U
omnpeneneHue e€ rpy30noabEMHOCTH"
Pemrenne 3agau no remam: «IlnaBanue
bu6mmoreka [JOK
52 cynoB. Bo3ayxomnnaBanue», «/laBnenne

TBCPABIX TCII, JKMIKOCTEHN 1 ra3oB»

https://m.edsoo.ru/ff0a3654




KonTtposnpsHas paboTa o teme

53 «/laBieHME TBEPABIX TEI, KUAKOCTEH U
ra3oB»
bubnuotexa [JOK
54 Mexanunueckas padoTa 1
https://m.edsoo.ru/ff0a3f82
b K
55 MomHocTs. EqUHUIEI MOIIHOCTH nomorexa O
https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenopanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TIPU MOIBEME 1
1o jgectHuie"

57 [IpocTeie Mexanu3msl. Peryar. bubnuoreka [JOK
PaBHOBecue cuit Ha peryare https://m.edsoo.ru/ff09f72a
Prruaru B Texuuke, ObITY U IPUPO/IE.

bu6moreka [IOK
58 JlabopaTtopHnas pabora «lccnenoBanue 0.5
. https://m.edsoo.ru/ff0ad78e
YCIIOBUN PaBHOBECHUS pblyara

59 Pemenne 3agau 1mo Teme «Y cIoBHUS bubnuorexa [JOK
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddumuenT nosesnoro aercTeus
MexaHusma. JlaboparopHas padora

60 . 0.5
«3mepenue KII/] nakinoHHO#M
IIJIOCKOCTH

61 Pemenue 3agau no reme "Pabora, bubnuoreka [JOK
moitHocTh, KIT" https://m.edsoo.ru/ff0ad4c48

62 Mexanunueckas sHeprusi. Kunetnueckas bubnuoreka [JOK
M IIOTEHLMAIIbHAST DHEPT U https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYECKOI bubnunoreka [JOK
SHEPruu https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT I10 TEME 1




"DKCepUMEHTAIBHOE OIIpeiCICHIE
M3MEHEHHUS KHHETHUECKOU U
MOTEHIIMATILHON YHEPTUU TIPU
CKaTBIBAHMH TeJIa 110 HAKJIOHHOM
mIockoctTu"

KonTtponsHast pabora o Teme «Padora

65 1
Y MOIITHOCTh. DHEPTHUsD»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubnuorexa [JOK
Teme "MexaHu4eckoe JABHxeHue" https://m.edsoo.ru/ff0adee6
PesepBHblit ypok. Pabota ¢ TekcTamu 1o
" . bu6moreka [IOK
67 teme "JlaBieHue TBEPABIX Tell, 1
. " https://m.edsoo.ru/ff0a4dffe
KHUAKOCTEN U ra30B
PesepBHblit ypok. Pabota ¢ TekcTamu 1o
68 1
teme "Pabota. MomHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME




8 KUIIACC

Jara
KoumnuecTBo yacos
Ne U3y4YeHHUs | DJIeKTPOHHbIe HH(ppoBbIe
Tema ypoka
n/m B Kontpoasn IIpakTHYeck o0pa3oBaTe/bHbIE Pecypchl
cero
ble padoThI He padboTsbl
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 brbnmorexa [TOK
P https://m.edsoo.ru/ff0a5256
TTOITBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OOpbscHeHne CBOMCTB TBEPAOTO, )KUJIKOTO
4 Y Ta3000pa3HOT0 COCTOSIHUM BEIIeCTBA HA |
OCHOBE MOJIOKEHHUI MOJIEKYJIIPHO-
KUHETUYECKON TEOPUU
5 Kpucranmmaeckue u amopdabie Tena 1 Bubnmorera [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
bubmuorexka [JOK
7 TennoBoe paciMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TeMIIepaTyphl CO |
CKOPOCTBIO TEIJIOBOTO JIBM>KEHUS YACTHUII
9 Buytpennss sneprus. CriocoOsl | bu6nuoreka [IOK
M3MEHEHHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
10 Buns! Tennonepenaun 1 H
https://m.edsoo.ru/ff0a6412




Ypok-koHpepenmus "[IpakTudeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmuoreka [JOK

11
BEIIECTB U MAaTEpHUAJIOB B IEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"
2 KonnuecTBo TemnoTsl. Y aenbHas bubmmoreka [{OK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHME TEIIOBOTO OanaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "MccnenoBanue Eu6 OK
nonrorexa
14 SBJIEHUS TEIJI00OMEHA MPU CMEIIMBAaHUU 1
XOMOHOf 1 FopsIeil BobI" https://m.edsoo.ru/ff0a6a98
Pacuer xonmdecTBa TEILIOTHI,
15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJIEIISIEMOTO UM IIPH OXJIAXKICHUN
16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [IOK
YIEIbHOW TETUIOEMKOCTH BEIIeCTBA" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBneHue u oTBEpAECBaHUE BuG 1OK
nonroTeka
18 KPUCTAJUIMYECKUX Te. Y AebHas
https://m.edsoo.ru/ff0a71d2
TEIJI0TA IJIABJICHUSA
19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEJIbHOW TEIJIOTHI IUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHre U KOHICHCAIIHSL. bubnunoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora But6 OK
nonuoreka
21 napooOpazoBaHus U KOHJCHCAIIUH. i

3aBUCHMOCTD TEMIICPATYpPhl KUIICHUSA OT

https://m.edsoo.ru/ff0a786¢




aTMOC(EepHOTO TaBICHHUS

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "OrnpenencHne OTHOCUTETHBHON
BJI&YKHOCTH BO31yxa"

bubmmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

24

[IpuHIMIBI pabOTHI TETIIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBArarens BHyTPEHHErO0 CTOPAHMS

25

KII/ TermoBoro npuratens. TennoBbie
JIBUTATENIH U 3alATA OKPYKaOIeH
cpeapl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPeBpaleHUs
SHEPTUH B TEIUIOBBIX IpOIIECCax

27

[ToaroroBka K KOHTPOJIBHOM paboTe O
teMe "TennoBrle sBiIeHUS. 3MeHeHNE
arperaTHbIX COCTOSIHMI BemecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o Teme
"TemnoBele sBieHus. 3mMenenue
arperaTHbIX COCTOSIHMI BelecTa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusanus Tein. J[Ba poga
ANEKTPUYECKHUX 3apsI0B

30

Ypoxk-uccienoBanue "DiekTpusaius Tei
WHJYKIUEN U MIPU CONPUKOCHOBEHHUU"

31

B3aumonelicTBue 3apsyKeHHBIX TelL.
3akoH Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87¢e4

32

3neKTquec1<oe TI0JIC. HaHpﬂ)KCHHOCTB
QJICKTPUYICCKOTO ITOJIA. HpI/IHI_II/IH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a




CYNEPHO3UIMH INEKTPUUECKUX TOJIEN

Hocurenu snekTpuyeckux 3apsjoB.

33 .

DneMeHTapHbIi 3apsa. CTpoeHue aroma

34 [IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH bubnuorexa [JOK
COXpaHEHUs JIIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha TPUMEHEHUE CBOMCTB bubnuorexa [JOK
DJIEKTPUUYECKUX 3apAI0B https://m.edsoo.ru/ff0a90cc
DNeKTpUYECKUi TOK, YCIOBUS €ro

bubmmoreka [IOK
36 cymectBoBaHus. McTtounnku
https://m.edsoo.ru/ff0a95a4
ANIEKTPUYECKOTO TOKa
. bubmuorexa [JOK
37 JIeNCTBHS SIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jlelicreue

38 3JIEKTPUYECKOTO MOJISI HA TPOBOIHUKH U 1
JUBIEKTPUKA"

39 DJIEKTPUYECKHUI TOK B METaslIax, bubnuoreka [IOK
JKMOKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuyecKkas Henb U e€ CoCTaBHbIe
4acTu
Cuna Toka. JlabopaTopHas pabora
" bubnuoreka [JOK

41 W3mepeHue u peryaupoBaHue CUJIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOE HAMPSIKEHHE.

4 Bonbrmerp. JlaboparopHas paboTa 0.5 bubnunorexa [JOK
"N3mepenue u perylinpoBaHue ’ https://m.edsoo.ru/ff0a%e14
HanpspkeHus"

43 ConpoTuBieHHE MPOBOAHUKA. Y I€TbHOE bubnunoreka [JOK

COIIPOTHUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738




JlaboparopHas paboTa "3aBHCUMOCTh
AJIEKTPUYECKOTO COTIPOTUBIICHUS

bubmuoreka [JOK

44
IIPOBOJHUKA OT €TI0 JJINHBL, IUIOMAIN https://m.edsoo.ru/ff0aa738
MIONIEPEYHOr0 CEYEeHUs U MaTepuana”
45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKEHMUSL. bubnuorexa [JOK
3akon Oma Juist y4acTKa 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTtopHnas pabota "HccnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 bubnuorexa [JOK
pe3ucTOp, OT COMPOTUBIICHUS PE3UCTOPA https://m.edsoo.ru/ff0aa04e
Y HampsbKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapauIeIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
43 MpaBuia CJIOKEHUS HAMPSIKEHUN TPU bubnuoreka [IOK
MOCJIENOBATEIIBHOM COEIMHEHUU JBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopon"
JlaboparopHas padota "IIpoBepka
paTopiasi p poBep bu6mmoreka [JOK
49 IpaBuia JUisk CUiIbl TOKA IIPU
" https://m.edsoo.ru/ff0aadle
napajyuieIbHOM COSAMHEHUU PE3UCTOPOB
Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
bu6mmoreka [JOK
50 Oma 114 pa3auyHOro COeMHEHUS
https://m.edsoo.ru/ff0aaf8a
MIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO bubnunorexa [JOK
ToKa. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas padota "Onpenenenue
PATOPHAA P P bubmuoreka [JOK
52 paboThI ¥ MOIIIHOCTH AIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
53 DneKTpuUYecKue IenH 1 MoTpeOuTenu bubnunoreka [JOK




AIIEKTPUYECKON PHEPTUU B OBITY.
Kopotkoe 3ambikanne

https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJIBHOM paboTe MO
Teme "DIEeKTPUUECKUE 3apsbl.

bubmmorexa [{OK

54
3apspKeHHBIC Tella M MX B3aUMOJICHCTBUA. https://m.edsoo.ru/ff0abd2c
[TocTosAHHBIM neKTpUYeCcKuil TOK"
KonTponbnas pabora no teme
55 "DnekTpudeckue 3apsbl. 3apsHKEHHBIC bubnuorexa [JOK
Tella U uX B3auMoaercTBud. IlocToIHHBIH https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUN TOK"
56 [TocTostHHBIC MAarHUTHI, KX
B3aMMO/ICHCTBHE
57 Ypok-uccnenoBanue "N3ydenune nonei 1 bubmuorexa [JOK
MOCTOSIHHBIX MAarHuTORB" https://m.edsoo.ru/ff0ac3d0
MarnauTHO€ 1osie. MaraHuTHoOe 1oJie
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaYeHue IS )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OnbIT OpcTeaa. MarautHoe nose
bu6mmoreka [JOK
59 3JIEKTPUYECKOT0 TOKa MarHuTHoe mnoJie
https://m.edsoo.ru/ff0ac1d2
KaTyILIKU C TOKOM
[IpumeHeHue 3JIeKTPOMarHuiToB B
60 texHuke. JlabopaTtopHas padora 0.5 bubnunoreka [JOK
"N3yueHnue n1eicTBUSI MarHUTHOTO MOJIS ) https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENb IOCTOSTHHOTO TOKA.
61 Hcnonp30BaHue >1€KTpoABUTATENCH B bubnunoreka [JOK

TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHcnopte. JlaboparopHas padora

https://m.edsoo.ru/ff0ac86¢




"KoHcTpynpoBanue u u3ydeHue padboTsl
aeKTpoaBuraresns”

62

Omnbiter @apajes. 3aKoH
AJIEKTPOMAarHUTHOM MHAYKIUU. [IpaBuio
Jlenna

63

OnekrporeHepatop. CrocoOb! MOTyICHHS
ANEKTPUYECKON SJHEPIUU.
DJEeKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX
HUCTOYHHUKAX SHCPIruu

64

[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
TeMe "DNEeKTPUYECKUE U MarHUTHBIE
ABaeHUS"

65

KonTponbHas pabota no teme

"DNeKTpuUeCcKrue U MarHUTHBIE SBJICHUS'

bu6moreka [IOK
https://m.edsoo.ru/ff0acb14

66

PeseprubIit ypok. PaboTta ¢ Tekcramu mo
teme "TeroBsie siBIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0acc5e

67

Peseprubiit ypok. PaGoTa ¢ TekcTamu o
teme "TloCTOSTHHBIN ANEKTPUUYECKUN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHbIit ypok. PaboTta ¢ TekcTtamu no
teme "MaruuTHele siBIieHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KUIIACC

KosmnuecTBo yacos Aara JJICKTpOHHbIC
Ne H3y4eHHs | uudposbie
Tema ypoka
n/n Konrtpoubnsie | IIpakTnyeckue o0pa3oBaTe/bHbIE
Beero padoTsI padoThbI pecypchl

| MexaHndeckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JIBIO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NMPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1uiockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK
okpyxHoctu. Ilepron u yacrora https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH HproToHa. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs cCHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyrocti. 3akon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cuia
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeiis https:/m. edsogru/fanﬂ38
19 Pemenne 3agau mo teme «Cuia bubmuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuina Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpox-xoHpepenuus "JIBmKeHne Tl

23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuxu"
Pemenue 3anau no teme "Cuna
bubmmoreka [{OK
24 TSHKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS

)5 [IepBas kocmMu4eckasi CKOpOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPI0E TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS

27 MowmeHnT cunsl. LlenTp TsxecTn

)3 Pemenne 3agau o reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o teMe "MexaHnuecKkoe IBHKEHIE bubnmorexa [IOK

. " ' https://m.edsoo.ru/ff0b0408
B3anmoneiictBue ten
KounTponbnas pabora no teme
" bubmuoreka [JOK

30 Mexanuueckoe IBUKEHHE.

. " https://m.edsoo.ru/ff0b06ec
B3aunmoneiictBue ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
bubmuorexka [JOK
31 COXpaHEHUs UMILYJIbCa. YIIPYroe U
. https://m.edsoo.ru/ff0b07fa
HEYINpyroe B3auMOIECHCTBHE

3 Pemenne 3agau mo teme "3akoH bu6mmoreka [JOK
COXPAaHEHUs UMITysbca" https://m.edsoo.ru/ff0b096¢

33 VYpoxk-koHpepenuus "PeakTuBHOE




JBUKEHUE B IIPUPOJIE U TEXHUKE"

34 Mexanuveckasi paboTa U MOIITHOCTb Bubmmorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSKECTH, CHIIBI bubmmoreka [{OK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIBHON TTOBEPXHOCTH»
37 CBs13b SHEpruu v paboThI.
[TorenumanpHas S3HEPTUS
13 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHUKe
40 JlaGopaTtopHnas pabora «3y4yeHue bubnuoreka [IOK
3aKOHA COXpPaHEHUs SHEPTUM» https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ffOb1858
4 3aryxaromye KojJeOaHusl. bubnuoreka [JOK
Breinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBIN
MasITHUKU
VYpok-uccnenopanue «3aBUCUMOCTb
44 nepro/a KoJieOaHuii OT KECTKOCTH bubmorexa LIOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MACChI Tpy3a»
45 [IpeBpanienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHMSIX




46

Jlaboparopuas pabota «OnpenerneHue
94acTOTHI M IEpUOJIa KoJIeOaHMit
MNPY>XUHHOI'O MasATHUKaA»

bubmuoreka [JOK
https://m.edsoo.ru/ffOblaec

47

JlaboparopHas pabota «IIpoBepka
HE3aBUCHUMOCTH MEPH0/1a KOJIeOaHMi
rpy3a, NOJIBEHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJHbI. CBOWCTBA
MEXaHH4ECKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bubmmoreka [{OK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMH4yeCcKHe BOJTHE"

50

3Byk. PactipocTpaneHue u 0TpakeHue
3ByKa

51

Ypoxk-uccnenoBanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypok-koHpepenus "YnbpTpazByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHOM paboTe
10 TeMe "3aKOHbI COXpaHEHUSI.
MexaHnnyeckue Koyue0aHus 1 BOJTHBI"

bubmuorexka [JOK
https://m.edsoo.ru/ff0b25{0

55

KonTposnpHas paboTa o teme
"3akoHbI cOXpaHeHUs. MexaHn4eckue
Kosie0aHUs U BOJIHbI"




DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
DNEeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHue 3J1EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIT COTOBOM CBSI3H"
Ypok-uccnenosanue "M3yuenue
. bubnuoreka [JOK
59 CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
TTOMOTIIHI0 MOOHMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 YaCTOTHI U JUTMHBI DJIEKTPOMarHUTHOM
BOJIHBI
DIeKTpOMarHuTHas MpUpoja CBETa.
. bu6mmoreka [IOK
61 CkopocTth cBeTa. BoHOBBIE CBOWCTBA
https://m.edsoo.ru/ff0b31d0
cBETa
Uctounuku ceta. [IpsamonnneitHoe
bu6mmoreka [JOK
62 pacrnpocTpaHeHUE CBETa. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Counna u JIynsr
3aKOH OTpaX€HHUsI CBETa. 3epKalia.
bu6mmoreka [JOK
63 Pemenue 3a1a4 Ha npuMEHEHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsS CBETA
64 [Ipenomiienue cBera. 3aKkoH bubnunoreka [JOK
MPEJTOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBeTa. Mcnoap30BaHue MOJHOTO bubmuoreka [JOK

BHYTPCHHCT'O OTPAXKCHUA B
OIITHYCCKUX CBECTOBOAAX

https://m.edsoo.ru/ff0b3c5c




JlaboparopHas padota "MccrnenoBanue
3aBUCHMOCTH YIJIa TPEIOMIICHUS

06 CBETOBOTIO Jy4a OT yIJla NaJeHus Ha
rpanuue "Bo3yx-crexsio""
Ypok-koHpepenmus "Vcnonb3oBanne

6 MOJITHOTO BHYTPEHHET'0 OTPaKCHUSI:

! CBETOBOJIbI, OITUKOBOJIOKOHHAS
CBsI3b"

68 JIuu3el. OnTUYecKast Cujia JIMH3BI brbmmorexa [HOK

https://m.edsoo.ru/ffOb3f2c

69 [TocTpoenne n3o0pakeHU# B THH3AX bubmorexa OK

https://m.edsoo.ru/ff0b444a
JlabopaTtopnasi pabota "OnpeneneHHei Bu6morexa [OK
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKOMN
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"

71 Ypoxk-koupepenius "OnTuyeckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak ontuyeckas cucteMa. 3peHue bubmorexa HOK

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTbr
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIEKT.

74 Onbitel HetoToHa. Croxkenue bubnunoreka [JOK
CIIEKTPAJIBHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlabopatopHas padota "OnbITh IO

75 Pa3oXKeHnIo OEJI0ro CBeTa B CIEKTP U bu6nuoreka [IOK

BOCIIPUATHUIO OBETA MIPEAMCTOB IIPU UX
Ha6JIIO,Z[eHI/II/I 4YCpe3 IBCTOBLIC

https://m.edsoo.ru/ff0cOe2a




¢bmbTpo"

VYpok-npaktukyMm "BonHoBbIE

76 CBOICTBa CBETa: JUCIEPCHS,
uHTephepeHtys u audpaxmms”
77 OmnbiTel Pesepdopaa u muranerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
Hcnyckanue v noryonieHue cBera
. bubnuoreka [JOK
79 atomoM. KBauTsbl. JInuHeluaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypoxk-npaktukym "Habmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
N bubmuorexa [JOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenne atromHoro siapa. Hykimonnas bubnuoreka [IOK
MOJeIb https://m.edsoo.ru/ffOc18ac
23 PaanoaktuBHBIE TTpEBpalICHHUS. bubnuoreka [JOK
N3oTomsl https://m.edsoo.ru/ffOclal4
84 Pemenne 3agay mo reme: bubnuoreka [JOK
"PagnoakTuBHbBIC NTpeBpalieHUs" https://m.edsoo.ru/ff0c1b4a
85 [lepuon nomypacnazna
Ypoxk-koHdepenius "PagnoakTuBHbIe
86 1/13131 eHI/I}(Ib Bpn ; 0J1e MI; WIIHE bubmorexa HOK
i " PHPOZE, MEIHH ’ https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHble peakuuu. 3aKOHBI
P peaitt bubmuoreka [JOK
87 COXpaHEHUs 3apsI0BOI0 U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
yucen
88 DHeprusi CB3u aTOMHBIX sifiep. CBsi3b bubnmoreka [JOK




MacCChl U SHCPruu

https://m.edsoo.ru/ffOc1d7a

89

Pemenue 3agau no teme "Anepueie
peakuun"

90

Peakiuu cuHTe3a U JETCHUS SEP.
Wcrounuku sHeprun CosHua U 3BE3]1

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyYECHUN Ha KUBbIE
OpraHu3mal"

92

[ToaroroBka K KOHTPOJILHOM padoTe
1o TeMe "DNEKTPOMArHUTHOE MOJIE.
DNEeKTPOMAarHUTHBIC BOJTHBI.
KBanToBsie sBiaeHus"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas padoTa o treme
"DNeKTpOMarHUTHOE TOJIE.
DNeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEHME, 06OOIIECHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpeHue, o6o0menue. Pemenue
pacyYCeTHBIX M KAYECTBEHHBIX 3aa4 10
teme "TemnoBsie nporecch”

bubmuorexka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX U KAUeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TenaoBeIX gBUrarenci'”

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmenue. Pemenne
pacyeTHBIX M Ka4eCTBEHHBIX 33]1a4 10

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30




teme "KIIJ] anekrpoycTtaHOBOK"

[ToBTOpenue, oboOIICHNE.

b K
98 JIaboparopHbie pabOTHI IO KypCy 1 1 nommorexa T10
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, o6o6menue. Padora c
" bubnuorexa [JOK
99 TEKCTAMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Pabora c
" bubnuoreka [JOK
100 TekcTamu 110 Teme "KosebaHus u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Paborta ¢
101 TekctaMu 110 TeMe "CBeTOBBIE 1 bubmmorexa [OK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 9 knacc/ [eppiukun .M., I'ytaux E.M., UBanoB A. ., [leTtpoBa
M.A., AkimmonepHoe o6miectBo «M3narensctBo «lIpocBemnienue»

» dusuka, 7 knacc/ [epeimkun U.M., UBanoB A.U., AkiinoHepHoe o0I11eCTBO
«M3parenscTBO «lIpocBemeHne

» dusuka, 8 knacc/ [lepwimkun U.M., BanoB A.U., AkiinonepHoe o0I111eCTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»

METOJINUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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