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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON TporpamMmbl, mpeactaBieHHbIx B DPI'OC 00O, a Ttakxke ¢ y4éToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mpenomaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanue  mporpaMmbl 1o  (U3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3alvio H3ydeHus (pu3mku Ha
NesITeIbHOCTHOM ocHOBe. B mporpamme mo ¢u3nMKe y4HUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npenmera B peanmu3aiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yjbTaTaM  OOyYeHHs, a  TakKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUYCOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHus.
[Iporpamma no ¢u3MKe ycTaHaBIMBACT paclpelesieHue yueOHOro MaTepuana Mo TroaaM
oOyueHust (1o Kiaccam), NpeAsiaraeT NPUMEPHYIO IIOCIEIOBATEIbHOCTh HW3YUYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U YyuéTe BO3PACTHBIX
0COOEHHOCTEH 00yJaronuXcsl.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHHUsI METOUYECKOM MTOMOIIM YUUTEIIO
B CO3JIaHMH paboueil mporpamMmel 1o y4eOHOMY MpeIMETY.
Ou3MKa SBIAETCS CUCTEMOOOPA3YIOIIUM JJI €CTECTBEHHO-HAYYHBIX yUE€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUHN, N3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpa, MPEAOCTaBIsIeT HauOojee sICHble o0pa3ibl MPUMEHEHHS HAyYHOIO METOoja
MO3HAHUS, TO €CTh CIIOCO0a MOIyYeHHsI TOCTOBEPHBIX 3HAHUI O MUpE.
Onna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHMs B CTPYKType 00IIero odopa3oBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYUYHOW TPaMOTHOCTM M HHTEpeca K HaykKe Yy
00ydJaromuxcs.
Wzyuenne ¢usukum Ha 0a30BOM YpOBHE MPEAINONATaeT OBJIAJCHHE CIEAYIOUIMMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMHI €CTECTBEHHO-HAYUYHYI0 TPAaMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIeI0BAHUS;
® UHTEPHPETUPOBATh JaHHBIE W KCIOJb30BaTh HAyuyHbIE JOKa3aTeNbCTBA MJIs
MOJTyYEHUs BEIBOJIOB.
Ilenn wm3yueHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpEEiICHBI B
Konnenmnuu npenoaaBanust yuebHoro npeamera «dusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ®exnepaunu, peaqu3ylOMUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE TPOrPaMMBI,
yTBepkAEHHON pemenneM Komnernn MunuctepctBa npocsemieHust Poccuiickoin ®enepaunn
(mpotoxou ot 3 nexabpst 2019 r. Ne [TK-4BH).
Hean uzyyennsi Gu3nKu:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIICHUS OOy4arolMXcs K HayYHOMY H3YYEHHUIO
MPUPOJIBI, PA3BUTHE UX UHTEIIEKTYyalIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTaBICHUI O HAayyHOM MeETOJe TIO3HaHUS U (HOpMHUpPOBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPY>KAIOIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOI'O MHUPOBO33PEHHS KaK pe3yjIbTaTa M3y4eHUsS OCHOB CTPOCHHS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH;



e (opmupoBaHuE NPEICTABICHUNA O poiU (PU3UKU Ui Pa3BUTUS IPYTHMX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUNH O BO3MOXKHBIX cdepax Oynaymeid mnpodeccHoHaIbHON
NeSTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MMOATOTOBKA K JAJIbHEHIIEMY OOyYEHHIO B 3TOM
HaTPaBIICHUU.

JlocTrxkeHne S3TUX Iellell mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

o0Opa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CIISAYIONINX 3a1ay:

e npuoOpeTeHHe 3HaHUM O JHUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHUX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBICHUSX;

e TpHOOpPETEHHE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PU3WUYECKHE SBICHHUS C
MCIIOJIb30BaHNEM TOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB PEIICHUS MPOCTEUIINX pPACUETHBIX 3aJad C HCIOIh30BAHUEM
buznueckux Mozesnel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

® pa3BUTHE YMEHWUN HAOMIOJATh TNPUPOAHBIC SBICHUS W  BBIOJIHSATH  OIIBITHI,
nabopaTtopHble pabOTHl U SKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHE MNPUEMOB PabOTHI ¢ HMH(POpPMAIUEH (UIUIECKOTO COACPIKAaHUS, BKIOYAs
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAW3 U KPUTHYIECKOE
OIICHUBaHKME UH(POPMAIINH;

® 3HAKOMCTBO cO cdepamu mpohecCHOHATBHON eATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHUSIX (PU3HUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbINi ypOBEHB) Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs
orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIETIO), B 9 Kjacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemsblii B mporpamme 1o (Gpu3uKe mepeueHb Ja0opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENBHBIN XapaKTep, YYHTENb JellaeT BHIOOp TpPOBENEHHUS Ja0OpaTOpPHBIX padoT
OIIBITOB C y‘-IéTOM WHAUWBUAYAJIbHBIX OCOGGHHOCTGI’I O6yanOH_II/IXC$I, CIIMCKA SKCIICPUMCHTAJIbHBIX
3a/laHui, MpeJIaraéMbIX B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 1Mo (hU3HKeE.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Gusuyeckue sABICHUA: MEXAHUYECKUE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenWuuHbL. 3Mmepenue ¢usznueckux BeauunH. Dusnyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAayKW H3ydaloT MpHpoay. EcTecTBeHHO-HAy4YHBIH
METOJI TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAYYHOTO BOMPOCA, BBIABIKCHHE THIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObACHEHHE HalmromaeMoro sBieHus. Omnucanue
(GU3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIC, NEKTPUUECKHE, MATHUTHBIEC, CBETOBBIC SIBJICHUS.

2. dusuyeckue MpUOOPHI M MPOIEAYpPa NMPSIMBIX U3MEPEHHI aHAIOTOBBIM M ITU(DPOBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue NEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepeHue paccTosHUMN.
W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TeTa.
Ornpenenenne pa3MepoB MAJIbIX TEJ.

e W

W3mepenne Temmneparypbl IpU IOMOIIM >KUAKOCTHOTO TEPMOMETpa MW JlaTYMKa
TEeMIEPaTyphl.
6. IlpoBeneHue wuccieqoBaHUsl MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYyIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pasznea 2. [lepBoHayaibHbIE CBEJEHUS 0 CTPOCHUU BelllecTBA.

CtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JABUKEHHUS YACTULl C TEeMIEpaTypou.
bpoyHnoBckoe nBwxkenue, nuddysus. B3zaumojeiicTBUe YacTHI[ BEUIECTBA: MPUTHKEHUE W
OTTaJIKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEHM U  TBEPIBIX
(KpUCTaNIMYECKUX) Tel. B3amMOCBS3b MEXIy CBOHCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnne 6pOyHOBCKOTO JABHKEHHS.

2. HaGmronenue nuddys3un.

3. HalGmronenue siBieHU, OOBICHSIOMMXCS MPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHUIL

BElEeCTBaA.

Jlabopamopuvie pabomsl u onvimot.

1. OrmeHka auamMerpa aToMa METOJOM PsIIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmpITh IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEHCTBHS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBu:xkeHHe U B3auMoO/ieilicTBUE TeJl.



Mexanndeckoe aBHkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKEHUE. CKOpOCTb.
Cpenusist CKOpOCTh TPY HEPABHOMEPHOM JIBHKEHUU. Pacy€r myTu U BpeMEHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumoneicTBUE Tell Kak NPUYMHA HU3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuwia kak XapakTepucTuka B3aumoneuctBusi Tein. Cuiia ynpyroctd M 3akoH [yka.
W3mepenue cunbpl ¢ MOMONIbIO JAMHAMOMETpA. SIBiIeHUE TAroTeHUss U cuia TsokecTd. Cuna
TSKECTH Ha JIpyrux Iuianerax. Bec tema. HeBecomocts. CroxeHue Cuil, HalpaBiIEHHBIX IO
oaHoil mpsiMoi. PaBHopaelcTBytomas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHu4eckoro JBUKEHHS Teja.

N3MepeHnne CKOpoCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue sSiBJICHUS] HHEPITUH.

HabmioneHne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.

uihwnNe

CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TEll.
CrokeHue cujl, HallpaBJICHHBIX 110 OJHOUW MPSIMOMA.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuKa B KHJIKOCTH, MOJIEIH
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjaiee).
2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBKEHHA OpycKa WM IIapuKa M0 HAKIOHHOMN
IIJIOCKOCTH.
3. Omnpenenenne WIOTHOCTH TBEPOTO TeNa.
4. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pPacTsSHKeHUs (AedopMaiiii) MpyKUHbI OT
IIPUIIOKEHHOMN CUJIBL.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEMN.

Pa3znen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.

Jasnenne. CriocoObl yMEHBIICHUS U yBeTMUCHHS IaBieHus. [{aBinenue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TeAMU, KUAKOCTSIMH
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rnyounbl.  ['mapoctatmdeckuid  mapagokc. CooOmiaronuecss  cocyabl. [ mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3IYIIHOM
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenue atmochepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJl YpoBHeM Mops. [Ipubopsl 1 u3MepeHus
aTMOC(EpHOTO JTaBJICHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTpyKEHHOE B HUX TeJO. BrITankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBIEHHUA raza OT TEMIEPATYPHI.

[lepenaua naBneHuUst )KUJKOCTBIO U Ta30M.
CooOmaromumecs COCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JTaBJICHHS.

e W



3aBUCHMOCTh BBITAIKUBAIOIICH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Telna |
MJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJIKOCTH.

VcnoBue muiaBaHus TeN: IUIaBaHUWE WM TIOTPYKEHHE Tea B 3aBUCUMOCTH OT
COOTHOUIIEHUS IJIOTHOCTEHN TeNa U JKUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTpyXEHHON B JKUIKOCTh
YacTH TeJa.

OnpeneneHre BBITATKUBAIONIEH CHIbIL, JIEUCTBYIOIIEH Ha TeNO, MOTPyXKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKHABAIOLIEH CHIbL, JCUCTBYIOIIEH Ha TEIO B
XKUAKOCTH, OT Macchl Tela.

OnbITHl, TEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha
TEJO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUJIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKM M OIpeleleHHE €€
IPy30I0ABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.
Mexanudeckast pabota. MOIIHOCTS.
[IpocTbie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecus

pblyara.

[IpuMeHeHre npaBuiIa paBHOBECHs pbhluara K OJOKY. «30JI0TO€ MPaBUIO» MEXaHUKHU.

KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckass sHeprus. KunHeTmyeckas W noTeHUHalIbHas »Heprus. I[IpeBpaienue

OJIHOTO BU/1a MEXaHUUECKON S3HEPTUU B JPYTroi. 3aKOH COXPaHEHUS PHEPIHH B MEXaHUKE.

Hemoncmpayuu.
1. Ilpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. Hccnenosanue yca0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJI HakJIOHHOM MIIOCKOCTH.
4. W3yyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TenioBble siBIeHUS.

OCHOBHBIE TOJI0KEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHU BelecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyd. ONBITE, MOATBEPKIAIOIMIAE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYeCKOM Teopun. (CmauMBaHWE M KanWULIpHbIE sBIeHUsA. TeroBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHUXKEHHUS YaCTHLI.
Buyrpennsist sHeprusi. CrmocoObl W3MEHEHHMsS BHYTPEHHEH SHEpruu: Terjionepenada u
coBeplieHre paboThl. Buapl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIUS, H3ITyYECHHE.



KoimuectBo Temnorel. YaeinpHasd TEIIOEMKOCTH BeEIIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OamaHca. [InaBieHue W OTBEpAECBAHHME KPHUCTATUTMUECKUX
BEIIECTB. YeibHasg TeroTa IuiaBieHus. [lapooOpa3oBanue W KoHaeHcanus. Mcmapenue.
Kunenue. YnenpHas Teriora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIICHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeruoBbix auratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATENIH U 3aIUTA OKPY>KAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIJIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysnn.

HaGmronenue siBIeHU cMadiBaHUS ¥ KaWILISIPHBIX SIBICHUH.

HaGmroienne TemmoBoro pacivpeHus Ted.

N3menenue naBieHus ra3a Ipyu M3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuia uamMepeHus TeMnepaTyphbl.

Buael Terionepenayn.

OxJtaxieHre pu COBEPIIEHUU PaOOTHI.

HarpeBanue nipu coBepiieHUN padOThl BHEIIHUMU CHIIAMHU.

W oNU A WNPRE

. CpaBHeHUE TEMIOEMKOCTEN Pa3JINYHBIX BEIIECTB.
. HaGmonenue kumeHusl.

N
= O

=
N

. HabmoieHue nocTostHCTBa TeMIEpaTyphl MpH TUIaBICHUU.

13. Mojenu TeImIOBLIX ABUTaTEICH.

Jlabopamopnwvie padbomovt u onvimol.

1. OnbITHI MO OOHAPYKEHUIO NEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPHUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHI 1O HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
4. OrmpenaelieHUe NaBJIEHUS BO3AyXa B OAJIJIOHE MITIPHUIIA.
5. OneIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH JIaBJICHHUS BO3JIyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIaKICHUS.
6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBHUCHMOCTH JJIMHBI CTOJIOMKA KHUAKOCTU B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaGmronenue u3MeHeHHs] BHYTPEHHEH SHEPruu Tella B pe3yjbTaTe Terionepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccrnenoBanue sBIeHHs TEIUIOOOMEHA IPU CMEUIMBAHUN XOJIOHOM U TOpsiYeid BOJIBI.
9. OmpeneneHue KOMWYECTBA TEIUIOTHI, IMOJTYYCHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeThiM METANIMYECKUM IIUIHHAPOM.
10. Onpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.
11. ccnenoBanue mpoiecca UCIapeHusl.
12. OnpeneneHue OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.
13. OnpeneneHue yaenbHON TEIUIOTHI IIABJICHUS JIbA.
Pa3nes 7. DiiekTpu4ecKue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3aumoneincTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHUCTBUS 3apsKEHHBIX TEJ OT BEIHYUHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro noiist. [IpuHiun cynepno3uinuu
ANEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexkTpuueckux 3apsioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
atoma. [IpoBOAHMKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUA DSJICKTPUUYECKOTO TOKa. MCTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. OJeKTpudyeckoe HamnpsbkeHne. ConpoTUBICHUE
MPOBOJHUKA. YJIETbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma I yyacTKa IIEMH.
[TocnenoBarenbHOE U NapaIeIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabota 1 MOMIHOCTH NIEKTpUUECKOro Toka. 3akoH [koyns—JIeHna. DnekTpudeckue e
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTostHHBIE MarHuThl. B3anmMoneiicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTtHoe moJe.
MarunuTtHOoe noJie 3eMIIM U €ro 3Ha4eHHe AJis1 ®KU3HHU Ha 3emiie. OnbIT Dpcerena. MarunutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIATEdb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  neKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenua.
OnekrporerHepatop. CrocoObl TOMYyYEHUS JIEKTPUUYECKOW DSHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia aIEeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIEeKTpOoCTaTUUECKask NHIYKLIHS.
3aKOH COXpaHEHUs AEKTPUIECKUX 3aPsA0B.
[IpOBOTHUKY M AUDIIEKTPUKHU.
MopenupoBaHu€e CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.
HcTouHrKkH MOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.

. DJIIEKTPUYECKU TOK B )KUIKOCTH.

. "'a30BbIi1 pazps.

. U3mepeHue cuiibl Toka aMIepMeTPOM.

W NPk WNE

[
= O

=
w N

. I3MepeHue 31eKTpUUECKOro HapsyKEHUS! BOJIBTMETPOM.

[EY
D

. PeocraTt 1 MarasuH COnpOTUBIICHUN.

. BzauMoelicTBue NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs TOJIFOCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

R
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. MarauTHoe moJje Toka. DJIeKTPOMAarHuT.

N
o

. JlelicTBue MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccrnenoBanue sBieHUs 3EKTPOMarHiTHON MHTYKIIUH.

. OnbiTl Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUsI MHIYKIMOHHOTO TOKA OT YCJIOBHUM €r0 BO3HUKHOBEHHUSI.

N NN NN
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. DIEeKTpOreHepaTop MOCTOSIHHOTO TOKA.



Jlabopamopnwvie padbomot u onvimol.

OnbITHI MO HAOTIOIEHUIO IIEKTPU3ALIUN TNl UHAYKIIMEH U TIPU COMPUKOCHOBEHHUHU.

UccnenoBanue AeCTBUSA 3IEKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKH.

CoOopka u mpoBepKa padOThI ANEKTPUICCKOM IS MOCTOSHHOTO TOKA.

W3mepenue u peryJiupoBaHHUe CUIIbI TOKA.

H3mepeHue u peryiupoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS

pe3ucTopa U HapsHKEHUs Ha pe3UCTOope.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTh  3JIEKTPHUYECKOIO  COMPOTHUBIICHUS
MPOBOJHMKA OT €r0 JJIMHBI, TUIOIIAIU TOMIEPEYHOr0 CEYEHHS U MaTepHaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HAMpPSHKEHUHM MPH IOCIEN0BAaTEIbHOM COEAMHEHHU
JIByX PE3UCTOPOB.

9. Ilpomepka mpaBuia JJIsl CHIBI TOKA TIPU MapaJUIeTbHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYILIETO Yepe3 Pe3UCTop.

11. OnpeneneHre MOIIHOCTH 3JEKTPUUECKOTO TOKa, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCMMOCTH CHUJIBI TOKA, WIAYIIETr0 Yepe3 JIaMIOUKy, OT HANpPSKEHUS
Ha HEW.

13. Onpenenenue KIIJ] narpeBaTens.

14. VccnenoBaHre MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MAarHUTOB.

15. 3y4yeHre MarHUTHOTO IIOJISI TOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3aeNeHun.

16. UccnenoBanue AeCTBUS SJIEKTPUUYECKOIO TOKa HA MATHUTHYIO CTPEJIKY.

ok wnNRE

17. OnpIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOAEUCTBUSI KaTYIIKN C TOKOM U
MarauTa OT CHUJIbI TOKA U HAalIPpAaBJICHUA TOKA B KaTYIIKC.

18. M3y4yeHue neiicTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoncTpyupoBanue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20. U3mepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAaHOBKH.

21. OneITel 1O HUCCIICA0OBAHUIO SBJICHUA BHCKTpOMaFHI/ITHOfI WHAYKOWHU: HUCCICAOBAHHUC
W3MCHEHUH 3HaUCHUS U HaIlpaBJICHUA UHAYKIUOHHOI'O TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHMYECKOI0 JBWKECHHMS. PaBHOMEpHOE MNpsIMOJMHENWHOE JBWXKEeHHE. HepaBHOMEpHOE
NpsIMOJIMHEHOE JBH>KeHHE. CpelHsss M MIHOBEHHAas CKOPOCTh Tejda IPU HEPABHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE TIpsIMOJIHHEHHOE qBUkeHne. CBoOoAHOE mageHne. OmbIThI
lanunes.

PaBHOMepHOE JBMXEHHE MO OKpY>KHOCTH. [lepron u ywactora oOpamenus. Jlunelinas u
YIJIOBasi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

IIepsbiit 3akoH Herorona. Bropoii 3akoH Herorona. Tperuii 3axkon Herorona. IIpuHnun
CyIIEPIIO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMS: cuila TPEHHS CKOJIbKEHHUS, CUJia TPECHHS
MIOKOS1, APYTHE BUIbI TPEHUSI.



Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaICeHHS.
JBuxenne 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Heecomocts u
HEPETPY3KHU.

PaBHOBecue mMaTepuanbHOU TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynbe tena. M3menenune mmiynbca. VMnynbe cuipl. 3aKOH COXpaHEHMS] MMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuveckass paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNpyroctd, TpeHus. CBs3b

SHEPTrUu

n pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEja, MOAHATOIO Hald IMOBEPXHOCTHIKO 3CMIIH.

[loTenumanpHas sHeprus cxaTod npy>kuHbl. Knnetndeckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPT M.

Hemoncmpayuu.

1. HaOmioneHue MeXaHU4eCKOro JBUKEHHS Tela OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHME MyTeW U TPACKTOPHUM JIBHXKEHHS OJIHOTO M TOTO K€ Tella OTHOCHUTEIHHO
pa3HBIX TEJN OTCUETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBH>KECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHMUS.

5. HaGmronenue nBukeHHs Teja 10 OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBJICHHM, TPOUCXOIAIINX B cUcTeMe oTcuéTa «Tenmexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHH OTHOCUTENIbHO KaOUHeTa (PU3UKH.
3aBUCHUMOCTb YCKOPEHHS TeJla OT MaccChl TeJla U IEHCTBYIOLIEN Ha HETO CHIIBI.

8. HalGnroneHue paBeHCTBA CHJI TP B3aUMOJICHCTBUU TEJI.

9. M3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHHUH.

10. Ilepenaya uMIyabca npu B3aKMOACHCTBUU TEN.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMITyJIbCca MPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIyJbca Ipu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroienne peakTUBHOTO JIBHXKCHHUS.

15. CoxpaHeHre MEXaHUYECKOM YHEPTUU TTPU CBOOOHOM I1aJICHUH.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUU NP JABUKEHUU Tella MO IeUCTBUEM IPYKUHBI.

Jlabopamopusie pabomsl u onvimol.

1. KonctpyupoBaHue TpakTa Uisl pa3rOHa U JaJbHEHUIIEr0 PaBHOMEPHOTO JBUKEHUS
HIapUKA WM TEJIEKKH.

2. OmpeneneHue cpefaHel CKOPOCTU CKONBKEHHS OpycKa WIM JBHKEHHS IMIapHKa IO
HaKJIOHHOM IJIOCKOCTH.

3. OmpeneneHue yCKOpEHHs Tella IPU PABHOYCKOPEHHOM [JBMKEHUM 110 HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka THIOTE3bl: €CIM TNPH PABHOYCKOPEHHOM JIBWKEHHU O€3 HavaabHON
CKOPOCTM IIyTHM OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHHN OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHMS OT CHJIbI HOPMaJbHOIO
JIABJICHUS.

7. OmnpeneneHue Ko3PPHUIUEHTA TPEHUS CKOIBKEHUSL.

8. Omnpenenenune )XECTKOCTH NPY>KUHBI.



9.

Omnpenenenue paboOTBl CUIIBI TPEHUS IPU PABHOMEPHOM JBM)KEHUHM Tejla 110
TOPU30HTAIILHON ITIOBEPXHOCTH.

10. Onpenenenne paboOThl CHIIBI YHPYrocTH NpU TOABEME Tpy3a C HCIOJIb30BaHUEM

HEIIOJABHKHOI'O U IIOABUKHOT'O 0JI0KOB.

11. 3yuyeHune 3aK0HA COXPAHEHUS SHEPTUU.
Pa3znea 9. Mexannuyeckue Ko0J1e0aHUA U BOJIHEIL.

KonebarensHoe nBuxkeHune. OCHOBHbBIE XapaKTEPUCTHKU KoJeOaHWii: MEpUoJ, 4acToTa,
aMIIMTyna. MaremMaTud4ecKuil M NPy XKUHHBIM MasTHUKU. [IpeBpaiieHue 5sHEprum Inpu
K0J1e0aTeIbHOM JIBHKEHUU.

3aryxatomue Konebanus. BoeiHyxkaeHHbIe KoneOanus. Pesonanc. MexaHu4ecknue BOJIHBI.

CaoiicTBa Mexannueckux BoJiH. [IpogonbHble U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.
3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3ByKa. H(dpa3ByK U yabTpas3ByK.
Hemoncmpayuu.
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Habmonenue xonebanuii Texn moj AUCTBUEM CHIIBI TSKECTH M CHIIBI YIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

Hab6nronenne BeIHYKIEHHBIX KOJIEOaHUN U pe30HaHca.

PacnpocTpanenue npoAoibHbIX U TONEPEUHBIX BOJIH (Ha MOJIEINN).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

ﬂaﬁopamopuble padomul u onvimol.

1.
2.
3.

7.

OHpGI[eJIeHI/Ie YaCTOThI U Iepruoaa KOH€6aHI/II>'I MaTEMaTH4YCCKOIro MasiTHHUKA.
OmnpezneneHne 4acTOTHI U TIEPUOJIa KOJIeOaH I TPYKUHHOTO MasiTHHKA.

HccnenoBanue 3aBHCHMOCTH TEpHO/Aa KOJEOAHHH IOABEHIICHHOTO K HUTH TPy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHo/a KoJeOaHUH MpPY>KUHHOTO MasTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHMOCTH IEpHO/a KOJICOAHWH Tpy3a, TMOABEIICHHOTO K HHTH, OT
Macchl rpy3a.

OnbITh, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TMEpuojia KoleOaHWW MPYKHUHHOTO
MasATHHUKA OT MAcCChI I'py3a U JKECTKOCTU MPY>KUHBI.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

Pazgen 10. JjieKTpOMarHuTHOE MOJI€ M JJIEKTPOMArHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE TOJIe. ODJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaa 35mekTpoMarHuTHBIX BOJIH. VICrionbp30BaHue 3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM

CBs3H.

DJleKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoiHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJiHOBEIE CBOMCTBA CBETA.

Jlabopamopusie pabomsl u onvimol.

1.

W3ydeHue cBOICTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TenedoHa.

Pa3zgen 11. CBeToBbI€e SIBJIEHUS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. I[IpsMoiMHENHOE pacpOCTpaHEHHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. I[lnockoe 3epkano. 3aKoH OTpakeHHUs CBETA.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHOe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHKe MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nyued B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)keHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

W NU kR WNPRE

[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[onyuyenne n300paskeHMii B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomiieHue ceera.

OnTuyeckuii CBETOBO/I.

Xom tydeit B coOuparomiei JTuH3e.

XoJ 1y4dei B pacCEerBaIOIICH JIMH3E.

[TomyueHnue n300pakeHUIA ¢ TTOMOIIBIO JIMH3.

[Ipunnun neiictBus otoanmnapara, MUKPOCKOIIA M TEJIECKOTIIA.

10. Mogaensb rnasa.

11. PaznoskeHue 6emoro cBeTa B CIIEKTP.

12. [Tomryuenue 6e10ro cBeTa MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.
Jlabopamopnwvie padbomot u onvimel.

1.
2.
3.

Nowuvk

HccnenoBanue 3aBUCHMOCTH yTiIa OTPAKEHUSI CBETOBOTO JTy4a OT YIJIa aJACHHUS.
N3yuenne xapakTepUCTUK U300paKCHUS IPEIMETa B TUIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa MPEJIOMIICHHS] CBETOBOTO JIy4a OT YIJia NaJCHUs Ha
IPaHULIE «BO3AYX—CTEKIIO».

[TomyueHnne n300paskeHH ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnBITEl MO BOCHPUATHIO IIBETa MPEIMETOB MPU WX HAONIOJACHHUU Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3gen 12. KBanToBLI€e SIBJIEHUS.

Omneiter Pesepdopna u mianerapuas mozaenb aroma. Mojaens atoma bopa. Mcnyckanue u
IIOTJIOIICHUE CBETAa aTOMOM. Ksanrel. JIluneiyarnie CIICKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnass Momens aroMHoro siapa. M3orombsl. PamnoaktuBHBIE TpeBpaineHus. Ilepuop
noJTypacrnaja aTOMHBIX sIJIep.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YUCEN. DHEPTHUsl CBSI3U
ATOMHBIX SAACP. CBsa3p MacChl U OHCPTHUHU. PeaKI_[I/II/I CHUHTC3a WU HACJICHUSA ALCP. Hcrounukn
sHepruu CoyHIA U 3BE3I.

Snepnas sHepreruka. J[edcTBUS paaguOaKTUBHBIX U3JIYUYEHUN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNRE

CrHexTpbl U3JIy4EeHHUS U TOTJIOIICHHUS.

CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Bunbcona.

Pabora cuérunka HOHU3UPYIOMUX U3TyUYCHHH.

Peructpanus nznydeHus NpupoIHbIX MUHEPAIOB U IPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOmromeHue CIUIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3TYYCHHUS.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE DHEPIHMHM YACTHIBI 110 TOPMO3HOMY TyTH (TIO

dboTorpadusim).

3. UMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTENBLHO-00001IIAOIINI MOLYIb.

[ToBTOpUTENBEHO--0000IIAIONIMH  MOIYNb TpEeIHA3HAYeH [UIs CHCTEMAaTH3allid |
00001IeHUsT TPEIMETHOTO COACPIKAHMSI U OIBITA IEATEeIHbHOCTH, TPUOOPETEHHOTO MPU U3YUCHUU
BCEro Kypca (pusuku, a Takxke JUisl MOArOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY IO
busuke 11t 00yJaroIINXCs, BRIOPABIIMX 3TOT YUCOHBINA MPEIMET.

[Ipy wu3ydeHUM JAHHOTO MOJIYJSI pPEAIM3YIOTCI U CHUCTEeMAaTH3UPYIOTCS  BUJBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecredymBaeTcs JOCTIKEHUE TPEAMETHBIX U
METanpeMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00y4yeHHs, (pOpMHUpYyeTCsl eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEOBaHMS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3UUYECKUE SIBICHHS, NPUMEHSS TOTyYeHHBIC 3HAHUS,
peuaTh 3aJ1a4i, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapaKTep JaHHOTO pa3fiesia peanusyercs 3a CYET Toro,
4yTO 00y4aromuecs BHIMOIHSIIOT 3aJaHts], B KOTOPBIX UM MpeJIaraeTcs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHUH Paclio3HaBaTh U HAyYHO OOBSCHATH (DU3MUECKUE SBIICHUS
B OKpPY’KaroLIeH MPUPOAE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4HbIE METOJbI MCCIEAOBaHUA (U3NYECKUX SIBJICHHUM, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOJTYUYESHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATH, HAYYHBIE OCHOBBI HAMOOJIEE€ BaXKHBIX JIOCTHKEHHUN COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHYECKOTO0 HCIOIb30BaHUS PA3JIMUHBIX HCTOYHUKOB HHEPTUM Ha OCHOBE
3aKOHa MPEBPAICHHs U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPTHUH.



IINTAHUPYEMBIE PE3YJIIBTATbI OCBOEHHUA IIPOI'PAMMBI IIO ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUAA

N3yuenne ¢u3mku Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs HAMpPaBICHO Ha JOCTH)KCHHE

JIMYHOCTHBIX, METAITPCAMETHBIX U IIPEAMCTHBIX 06p330BaTeJ'IBHBIX PE3YJIBTATOB.

B pesynbprare nzydenus ¢GuU3MKd Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs y 00YyYarolerocs

OyayT c)OpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3yIbTAThI B YACTH:

1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:

— MIPOSIBIICHUE UHTEPECA K HICTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (PU3MUeCKOi HayKH,
— LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3HKOB,;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AKTHMBHOMY Y4YacTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAYMMBIX U ITHUECKUX
po0JieM, CBSI3aHHBIX C IPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUN (PH3UKU;

— OCO3HAHME BaXHOCTU MOPAIbHO--3TUYECKUX MTPUHIIUIIOB B JAESITEIbHOCTH YUEHOTO;

3) 3¢TeTHYECKOT0 BOCTIUTAHUS

— BOCHPUATUE OSCTETUYECKUX KadyecTB (PU3MUECKON Hayku: €€ TapMOHHYHOTO IOCTPOECHHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHMA:

— OCO3HAHHWE IIEHHOCTH (PM3MUECKON HAyKU KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pa3BUTHS TEXHOJIOTU, BaXKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATENBHOCTH, MHTEPECA K UCCIIeI0BATEIbCKON e TeIbHOCTH;

5) popmupoBanusi KyJbTypPbl 310POBbS U IMOIHOHAJIBHOI0 0JIATONOJIYYHS:

— OCO3HaHHWE I[IEHHOCTH 0e30MacHOro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU MpaBuiI O€30MacCHOTO MOBEJEHHS HAa TPAHCIOPTE, Ha JAOpOrax, € SJIEKTPUYECKUM H
TEIUIOBBIM 000PY/IOBaHUEM B IOMAILIHUX YCIOBHUSX;

— c¢(hOpMHUPOBAHHOCTH HaBBbIKA peIICKCUH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ TpaBa
y APYTOro YeJI0BEKa;

6) TPy10BOr0 BOCIUTAHMS:

— AaKTHBHO€ y4YacTHe B pEUICHHHM NPaKTHYECKUX 3ajgady (B paMKax ceMbu, 00pa3oBaTelbHOI
OpraHu3aIy, ropoja, Kpasi) TEXHOJIOTUYECKON U COIMAIbHON HANpaBIE€HHOCTH, TPEOYIOINX B TOM
guclie ¥ GU3NYECKUX 3HAHMU;

— UHTEPEC K MPAKTUIECKOMY H3yUeHUI0 Ipodeccuil, CBsI3aHHBIX C PU3UKOIL;

7) IKOJIOrM4eCKOro BOCIMTAHUSA:

— OpHEHTaIUsl Ha MpUMEHEeHHe (PU3NUYECKUX 3HAHUU JJI pelieHus 3aad B 00JacTH OKpY Karoeit
Cpelpl, IUIAHUPOBAHUS IOCTYNKOB M OIEHKHM WX BO3MOXKHBIX TMOCJIEICTBUN ISl OKpYyXKarouieu
Cpelibl;

— OCO3HAHHE TJI00ATBFHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U IyTel UX PelIeHus;

8) apanTanuM K M3MEHSIONIUMCH YCJIOBHSM COUMAJILHON M MPUPOIHOM Cpeabl:

— TOTPeOHOCTh BO B3aUMOJICHCTBUU IPH BHINOJHEHUH HCCIIEIOBAaHUI U MPOEKTOB (HHU3HUECKOI
HaIPaBJIECHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHX;

— MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPEe3 MPAKTUUYECKYIO JIEATETbHOCTh;

— NOTPeOHOCTh B (JOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (HOpMYyIHpPOBATh UJEH, MOHSATHS,
TUIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSX;

— 0CcO3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHHI U KOMIIETEHTHOCTEH B 00J1acT! (DU3UKH;



® — [JJAaHMPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUHN HOBBIX (PU3MUECKUX 3HAHUM;

L] — CTpeMJIeHI/Ie aHa.HI/ISI/IpOBaTI: 1 BBIBJIATH B3aUMOCBSA3U HpI/IpOI[I:I, O6IJ_I€CTBa U 3KOHOMHKH, B TOM
YHUCJIE C UCTIOIb30BaHNEM (PU3HUECKUX 3HAHUMH;

® — OIICHKA CBOMX JCWCTBUI C y4€TOM BIUSHHS Ha OKPYXKAIOLIYIO CpPeIy, BO3MOMKHBIX II00ATIBHBIX
MMOCJIEACTBUH.

METAIIPEAMETHBIE PE3YJIbTATBI

B pesynbrate ocBOeHUS IporpaMMsbl Mo (U3MKEe Ha YpOBHE OCHOBHOTO 00IEro oOpa3oBaHUS Y
oOyuaromerocsi ~ OyayT  cOpMHpPOBAHBI ~ MeTampeaMeTHble  Pe3yJbTaThl,  BKJIIOYAIONINE
MO03HABATENIbHbIE YHUBEPCAJIbHBIE yUeOHbIE NEHCTBUS, KOMMYHUKATUBHbIE yHHBEpCajbHbIE YUeOHbBIE
NeNCTBUS, PETYISATUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE NEHCTBUS.

ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE e CTBHUS

Ba3oBble Jjornueckue neiicTBUA:
® BBIIBIIATH M XapaKTEpU30BaTh CYIECTBEHHbIE IPU3HAKU O0BEKTOB (SIBJICHUI);
® YCTaHABJIMBaTh CYIECTBEHHbIM MNpPHU3HAK KIacCHU(PUKALMU, OCHOBaHMS i1 OOOOIIEHUS U
CpaBHEHMS,
® BBIIBIATH 3aKOHOMEPHOCTH U TNPOTUBOPEYMsS B paccMaTpuUBaeMbIX (akTax, HaHHBIX H
HaOJIOACHUAX, OTHOCAILIMXCS K (PU3UUYECKUM SIBICHUSM;
® BBIIBIATH IPUYMHHO--CIICACTBEHHBIE CBS3M MPH HU3YyYEHUM (PU3MUECKUX SBICHUH H
IPOLECCOB, JieNaThb BBIBOJBl C  HCIOJb30BAaHMEM JAEOYKTUBHBIX M  HHAYKTUBHBIX
YMO3aKJIIOYEHUH, BBIABUIaTh TUIIOTE3bI O B3AUMOCBSI35X (PU3NYECKUX BEJIUYHH;
® CaMOCTOSITENIFHO BBIOMpAaTh CIOCO0 pelIeHHs y4eOHOH (u3ndeckod 3amauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIEHUs, BEIOOp Hauboee MoAXOIAIIEro ¢ Y4€TOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).
Ba3oBrble ucciaenoBareJLCcKue NeiCTBUA:
® UCIMOJb30BaTh BOIPOCH KaK UCCIIEA0BATENbCKUI HHCTPYMEHT IIO3HAHUS;
® I[POBOJUTH IO CAaMOCTOSATENBHO COCTaBIEHHOMY IUIAHY OIBIT, HECIOXHBIA (DU3NUECKUI
HKCHEPUMEHT, HEOOIBIIIOE NCCIIeA0BAaHNE (PU3HMUECKOTO SBICHHUS;
® OIIEHUMBaThb Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMAIMIO, MNOIYYEHHYI0 B XOJ€
HCCIIEIOBaHMSI MJIM SKCIIEPUMEHTA;
®  CaMOCTOATENBbHO (OPMYIMPOBATH OOOOLIEHHS M BBIBOJBI 1O pe3yjbTaTaM IPOBEAEHHOIO
HaOJI0ACHNUS, OIIbITA, UCCIICAOBAHMS;
® IIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TaKXKe
BBIJIBUT'ATh IPETONI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.
Pab6ora ¢ undopmanmueii:
® [IPUMEHSTH Pa3IMYHBIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI P MIOUCKE U 0TOOpe HH(pOpMAIHH
WIN JAHHBIX ¢ yYETOM MPEATIOKEHHON yueOHOH PpHu3nuecKoii 3ajauu;
® AHATU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(OPMAIMIO PA3TUYHBIX BUIOB U
(dbopM mpecTaBICHHUS,
® CaMOCTOSITENILHO BHIOMpaTh ONTUMAIBbHYIO (OpMYy TpeacTaBieHUs HHPOpPMALUU H
WLTIOCTPUPOBATh pellaeMble 3a/1aui HECJIOKHBIMU CXEMaMH, TMarpaMMaMi, HHOW rpaduKoit
1 UX KOMOMHAIIHSIMH.



KoMMyHNKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

B XO7e 00CyXIeHHs yueOHOro marepuaia, pe3yJbTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB
3aJjaBaTh BONPOCHI 1O CYIIECTBY OOCYXJIAaeMOM TeMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHre 3aJa91 U ToJIJIepKaHKe 0J1aroKenareIbHOCTH OOIICHMS;

COIIOCTABJIATH CBOM CYXKJCHHS C CYXACHUSIMU APYTUX YYaCTHUKOB JaHajora, oOHapy uBaTh
pas3nuyme U CXOJCTBO NO3ULINH;

BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOIMYHO TPENCTaBIATh Pe3yJIbTAaThl BBIMOJHEHHOTO (DPU3UYECKOTO ONbITa (IKCIEPUMEHTA,
HCCIe0BaHMs, TIPOEKTA);

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W HMHAWBHUIyalbHOM pabOTHl mpu
peleHNH KOHKPETHOW (PU3NYECKOM MPOOIIEMBL;

MPUHUMATD 1IeJT1 COBMECTHON J1€ATEIbHOCTH, OPTraHU30BbIBAThH JIEHCTBUS MO €€ JOCTHKEHHIO:
pacmpenensaTb poyid, 00CYX AaTh MPOIECCHl U PEe3ybTaThl COBMECTHON paboThl, 0000IIaTh
MHEHUS HECKOJIBKHX JIIOJIEH;

BBITIOJIHATh CBOIO 4YacTh paboOThl, JOCTUras KayeCTBEHHOI'O pe3ysibTara [0 CBOEMY
HaIpPAaBIICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMHU WIEHAMU KOMaH/bI;

OLICHUBATh KAauyeCTBO CBOET0 BKJIaga B OOIMIMHA MPOAYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHHBepCcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuszauus:

BBISIBJISITH MPOOJIEMbl B JKU3HEHHBIX U YYEOHBIX CHUTyalUsiX, TPEOYIOMIMX MJi pellieHus
(hU3UYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3NIMUYHBIX MOJIX0JaX MPUHATHS peuleHU (MHIUBUAYalIbHOE, IPUHATHE
perieHus B TpyIIIie, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOSITENIPHO ~ COCTaBIATh QJITOPUTM  pemieHus (U3MYEeCKOd 3agaud Wi IJIaHa
UCCIEIOBaHUSI C YYETOM HMEIOLIUXCS PECcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATH IMpearaeMbie BApUAHTHI PEIICHUN;

7enaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh a/IEKBaTHYIO OIICHKY CUTYallUX U MpejiaraTh IUlaH e€ N3MEHEHHS;

OOBSICHATh TPUYMHBI JOCTIXKEHUS (HEIOCTIDKEHHS) pPEe3yJlbTaTOB JESATEIbHOCTH, aBaTb
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBHI B JEATEIBHOCTH (B TOM YHCIE€ B XOJ BBINOJHEHUS (PU3UUIECKOTO
WCCIICIOBAaHMsI MJIM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIMXCS CHUTYalUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa SN U YCIOBHSAM;

CTaBUTH ce0s1 HA MECTO JPYroro YeIOBEKa B XOJI€ CIIOpa WM AWCKYCCHH Ha HAy4YHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

IpU3HABaTh CBOE MPAaBO HA OIMIMOKY MPH pelIeHUH (U3NIECKUX 3a/1a4 MIIH B yTBEPKICHHUAX Ha
HAy4YHBIC TEMBI U TaKOE K€ MPaBo APYTroro.

INPEAMETHBIE PE3YJIbTATbBI



K xonmy o0y4enus B 7 Kjacce mpeJMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTH Y 00YUAIOIIUXCA YMEHUI:

UCIOJIb30BATh MOHATHUSA: (PU3MYECKHE M XUMHUYECKHE SIBJICHUS, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJIeJb, TUTIOTE3a, CAUHHIIBI (PU3MUECKUX BEJIWYHMH, aTOM, MOJICKYJIa, arperaTHbIC COCTOSHHS
BemiecTBa (TBEPAOE, JKHMIKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBI)KCHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHHOE), TPAaeKTOpHs, DPABHOAEHCTBYIOLIas cuia, aedopMmanus
(ynpyrasi, nmiacTudeckas), HeBeCOMOCTb, COOOIIAIOIIUECS COCY/IbI;

pasznuuath siBueHus (Auddysus, TemaoBoe IBMKEHUE YACTHUIl BEIIECTBA, PaBHOMEPHOE
JBUKEHNE, HEPAaBHOMEPHOE BUKEHHUE, NHEPLIMS, B3aUMOJICHCTBUE TEJl, PABHOBECHE TBEPIBIX
T€J C 3aKpEIIEHHON OCBIO BpallleHMs], lepeaayda JaBiIeHUs TBEPIbIMU TEJIaMH, KUAKOCTIMU U
ra3amu, atMoc(hepHoe JaBleHUE, IIaBAHUE TeJN, MPEBPALICHUS MEXaHUYECKOW IHEpPrum) Io
ONMCAaHUIO MX XAapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX IAHHOE
¢busnveckoe SABICHHE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DH3MUECKUX SBICHUN B OKPYXKAIOLIEM MHUpPE, B TOM
yucie GU3NYEeCKUe SABICHHS B MPUPOJE: MPUMEPHI ABWKEHHS C Pa3IUYHBIMU CKOPOCTSIMU B
KUBOM U HEXKUBOW IpUPOJE, ACHUCTBUE CHUIBI TPEHUS B IPUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EpPHOTO JIaBIECHUS HA )KUBOM OpraHu3M, IJIaBaHUE PbIO, phlUaru B TEJIe YeJIOBEeKa, IpU
3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIAEIATH CYLIECTBEHHBIE CBOICTBa
(npu3HaKu) PpU3MYECKUX SBICHUH;

OINMCHIBATh M3YYECHHBIE CBOMCTBA Tel W (HU3UUECKUE SBICHHS, HCIONB3YS (usnyeckue
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEIHSISI CKOPOCTbD,
CWJIa yIPYTrOCTH, CUJIa TSDKECTH, BEC TEJla, CHJIa TPEHMSI, 1aBIeHUE (TBEPAOIO TENa, KUAKOCTH,
rasa), BBITAJKUBAIOIIAsA CUJIA, MEXaHUUYeCcKast paboTa, MOLHOCTh, IUIEYO CUJIbI, MOMEHT CHJIBI,
KOX(Q(QHUIMEHT MOJIE3HOrO ACHCTBUS MEXAHW3MOB, KWHETHUECKasi U NOTEHIMAIbHAs YHEPIus),
IpU ONUCAHWU TPABHIBHO TPAKTOBATh (DPU3MUYECKHI CMBICI HCIOJIb3yEeMbIX BEIUYMH, HX
0003HaYCHHS U eIMHUIIBI (PU3NYECKUX BEIMYNH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(GuU3NYECKyI0 BEJIMYMHY C JPYTUMHU BEIMYUHAMH, CTPOUTH I'paMKU U3yUEHHBIX 3aBUCUMOCTEH
(hbUBUYECKUX BEIMYNH,

XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUECKUE SBICHUS M MPOILECCHI, UCIONB3Ys MpaBUiIa
CIIOKEeHHsI CWJI (BIOJNH OMHOW TpsiMOoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
NPaBUJIO paBHOBECUsl pblyara (OJI0Ka), «30JI0TOE MPaBHIIO» MEXAHWKH, 3aKOH COXPaHEHHS
MEXaHUYECKOM SHEpruH, MpHU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIHCHIBATh
€ro MaTeMaTU4YECKOE BBIPAKECHUE;

OOBSICHATH (PM3NYECKHE SIBJICHMS, MPOIECCHl U CBOWMCTBA TeN, B TOM YHCJIE€ U B KOHTEKCTE
CUTyallull NPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYUHHO--CICICTBCHHBIE
CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 1—2 n3y4eHHBIX CBOMCTBA
(bu3nYecKux sBICHUH, PU3NIECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;

pewmath pacu€THble 3a7auu B 1-2 neHCTBUS, UCHOIb3Ys 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOLINE
¢u3nyeckre BeIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3aJlaud 3alKChIBATH KPATKOE YCIIOBHE,
HOJICTABIATh (U3NYECKHE BEIMYMHBI B (OPMYJBI M HPOBOJUTH pacuéThl, HAXOIUTh
CIIpaBOYHBIC JIaHHBIE, HEOOXOMUMBIC MJIs PpEIICHUs 337ad, OLEHMBATH PEATMCTUYHOCTD
MOJTyYeHHOH (pU3HuecKol BETUYNHBI;

pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOXXKHO PEIIMTh MPU MOMOIIU (PU3NYECKHX METO/OB, B
ONMCAaHUU MCCIIEN0BAHUS BBIACIATH MPOBEPAEMOE MPEAIIONIOKEHUE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETHUPOBATh TOJIYYEHHBIH pe3yNbTaT, HAaXOAWTh OLIMOKM B XOJE OIbITa, JeNnaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;



MPOBOAUTH OMBITHl MO HAOMIOAEHUIO (PU3MYECKHUX SBJICHUN WM (U3UYECKUX CBOMCTB Tell:
(dbopMynupoBaTh MPOBEPAEMbIE MPEANOTIOKEHUS, COOUPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUsl, 3aMMUCHIBATH X0/l OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBHITIONHATh TPSMBIE HM3MEPEHUS PACCTOSIHHS, BPEMEHH, MAacChl Tena, 00bEMa, CHUIBI U
TEMIIEPATypbl C HCIOJIb30BAHHEM aHAJIOTOBBIX W IUQPOBBIX MpHOOPOB, 3aMUCHIBATH
MOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCOTFOTHON MOTPEIIHOCTH U3MEPEHUH;

MPOBOJIUTHh HCCIICIOBAHWE 3aBUCHMOCTH OJHOW (DU3WYECKONW BETWYUHBI OT JAPYrol ¢
MCIOJIb30BaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JBUXKYIIETOCS Tela OT
BPEMEHH [JIBI)KEHUS Tella, CUJIbI TPEHHsI CKOJBXKEHHsI OT Beca Teja, KauecTBa o0paboTKu
ITIOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAIA CONPUKOCHOBEHHUS TEN, CUIIBI
YOPYTrOCTU OT yJUTMHEHUS MPYKHUHBI, BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOHN YacTH
Tela M OT IJIOTHOCTH >KUIKOCTH, €€ HE3aBHCHMOCTH OT IJIOTHOCTH TeJa, OT TIIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUM IJIaBaHUs TeJ, YCIOBUN paBHOBECHUS pbluara U OJOKOB),
y4acTBOBAaTh B IJIAHHUPOBAHUHM y4eOHOTO HCCIIEJOBAHMSI, COOMPATh YCTAHOBKY W BBIIIOJIHATH
U3MEpEHUs, Clenys MPeIIOKEHHOMY IUIaHy, (UKCHUPOBATh pe3yJbTaThl TMOTYYCHHON
3aBUCHMOCTH (DU3MYECKUX BEIWYUH B BUJC NPEVIOKCHHBIX TaOnuIl U TpaduKoOB, NeNaTh
BBIBOJIBI 10 PE3YJIbTATAM UCCIIEIOBAHUS;

MIPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEIHUYMH (TJIOTHOCThH BEIIECTBA XKHUAKOCTU U
TBEPIOTO TeENa, CHJIa TPEHUS CKOJbXEHUS, OABICHHE BO3yXa, BBITAIKMBAIONIAs CHUIIA,
NEHCTBYIOMIAs Ha TMOTPYKEHHOE B IKUAKOCTh TeNo, KOI(DPHUIMEHT IMOJNIe3HOTO NeHCTBUs
MPOCTBIX MEXAHU3MOB), CIIEysl MPEATOKEHHOM MHCTPYKLUMU: MPU BHITOJIHEHUH H3MEpPEHUMU
COOMPATh IKCIIEPUMEHTATBFHYIO YCTAHOBKY U BBIYUCIATH 3HAYCHUE UCKOMOW BEJTMYUHBI;
coOJro1aTh MpaBUiia TEXHUKKA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
yKa3blBaTh MPUHLUIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIIMECS COCYAbI, 0apOMETp, phlYar, MOJABWKHBIN M HEMOBM)KHBINA OJIOK,
HAaKJIOHHAs MJIOCKOCTB;

XapaKkTepu30BaTh NMPUHLMUIIBI JIEHCTBUS W3YYEHHBIX NMPUOOPOB U TEXHUUECKUX YCTPOWCTB C
Oomopoi Ha uX onucaHus (B TOM 4YHUCIE: TMOIUIMITHUKH, YCTPOWCTBO BOJOMPOBOJA,
TUIPaBIMYECKUN MPECC, MAaHOMETP, BHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), UCIOIb3Ys
3HaHUS O CBOMCTBaX (U3MUECKUX SBIEHUH W HEOOXoauMble (U3MUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

MPUBOJUTH MpUMEPHI (HAXOAUTh UH(OPMALIMIO O IpUMEpax) MPaKTHUYECKOTO UCIOIb30BaHUS
(bU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HU JUIsi oOecredeHus: O€30MacHOCTH IpH
oOpaileHuu C MpuUOOpPaMH U TEXHUYECKUMH YCTPONCTBaAMH, COXpaHEHHsS 3J0pPOBbs U
COOJIIOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHHUS B OKpY KalOIIel cpeae;

OCYIIECTBISITH OTOOP MCTOYHUKOB MH(pOpManuu B VHTEpHETE B COOTBETCTBHH C 3aJaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIONIUXCS 3HAHUU M MYyTEM CPaBHEHUS Pa3TUUYHBIX
HMCTOYHUKOB BBIACIATH MH(DOPMAILIMIO, KOTOpasl SBJSIETCS MPOTHBOPEYUBON UM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJIb30BaTh MPHU BBHINOJHEHUH YYE€OHBIX 3aJaHUM Hay4HO--TIOMYJISPHYIO JIMUTEPaTypy
(Gbu3MYECKOTO CONEep)KaHus, CIPaBOYHBIE MaTepHallbl, pecypchl ceTu VIHTepHeT, BiageTh
npuéMaMu KOHCIEKTHUPOBAaHUS TEKCTa, MpeoOpazoBaHus MHPOpPMAIMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3llaBaTh COOCTBEHHbIE KpaTKHE IHUCHbMEHHbIE U YCTHBIE COOOLIEHHMS Ha OCHOBE 2-3
HMCTOYHUKOB WHGOpMAIUU (U3NUECKOTO COACPkKAHUS, B TOM YHCIIE MyOIMYHO JeNNaTh KpaTKue



COOOIICHUSI O pe3yjbTaTaX MPOCKTOB WM YYCOHBIX HCCIEAOBAHHWM, MPH 3TOM T'PAMOTHO
MCIOJIb30BaTh N3YYCHHBIN OHATUHHBIN anmapar Kypca GU3MUKH, COPOBOXKIATH BBICTYIUICHUE
MPE3EHTALNEN;

MIPU BBIMIOJTHEHWN y4E€OHBIX MTPOCKTOB M UCCIEAOBAHUMN pacIpeesisiTh 00sS3aHHOCTH B TPYIIIIE
B COOTBETCTBHHM C IIOCTaBJICHHBIMH 3aJladaMHM, CJICIUTH 3a BBITIOJIHCHHEM ILIaHA JCHCTBHIA,
aZICKBaTHO OIICHWBAaTh COOCTBEHHBI BKJIAJL B JCATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHniy o0yuyeHus B 8 kiacce mpeaMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaXaThb
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUMN:

UCTIONIF30BATh MOHATHSA: Macca U pa3Mephbl MOJIEKYJI, TETIJIOBOE JBIKCHHE aTOMOB U MOJIEKYII,
arperaTHbple COCTOSIHUSI BEIECTBA, KPUCTALIMYECKHE W aMop(dHBIC Tea, HACHIICHHBIH M
HEHACBHIIIEHHBIA Map, BIAKHOCTh BO3AyXa, TEMIIEPATypa, BHYTPEHHSS SHEPTHs, TETJIOBOU
JBUTaTeNb, AJIEMEHTAPHBIM SIEKTPUYECKHH 3apsi, 3JEKTPUYECKOe II0je, MPOBOJAHUKH H
JIURJICKTPUKH, TIOCTOSHHBIHN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;

pa3nuuaTh ABJICHUS (TEIJIOBOE pAcIIMpeHHE M CXKaThe, TeIvlonepeaada, TerIoBoe
paBHOBeCHe, CMayMBaHWE, KalWJUIApPHbIC SBJICHUS, WCHApeHHe, KOHJCHCAIUs, IUIaBJICHHUE,
KpHCcTaJuIM3ays (OTBEpeBaHNe), KUIIEHHUE, TeIIonepeiada (TerIonpoOBOIHOCTh, KOHBEKIIHS,
U3JTy4eHHe), SJICKTPH3anus Tell, B3aUMOICHCTBHE 3apsiioB, IECHCTBUS AIIEKTPUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHNE, B3aUMOACHCTBUE MAarHUTOB, ICHCTBHE MAarHUTHOTO T1OJIS HA IIPOBOAHUK
C TOKOM, 3JICKTPOMAarHUTHAsI MHAYKIHS) 110 ONMCAHHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBICHHCE;

pacno3HaBaTh NPOSBICHNUE W3YYCHHBIX (DPU3NYECKUX SIBICHHN B OKpPY’KalOIIEM MHpE, B TOM
qrcie (U3NIEcKue SBJICHUS B MIPUPOJIE: TOBEPXHOCTHOE HATSHKCHUE M KAITWIIISIPHBIC SIBICHUS
B TIPHPOJE, KPUCTALIBI B Ipupone, m3inydeHne CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHes, CHera, 3JIEKTpUYECKue SBIECHUS B aTtMmocdepe,
AJIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TIIOJe 3eMiM, Apeil( MOoII0COB, pPOJb
MarHUTHOTO TIOJSL JJsl JKU3HM Ha 3emie, MNOJSpHOE CHSHUE, TNPH 3TOM HEpeBOAWTH
NPaKTHUECKYI0 3a1ady B Y4eOHyIO, BBIICHATH CYIIECTBEHHBIC CBOMCTBA (TMPU3HAKH)
(bu3NYEeCKUX SIBICHUI;

OINMCHIBATh M3YYECHHBIE CBOMCTBA Tel U (U3UYECKUE SBICHHS, HCIONB3YS (usnyeckue
BEIMYMHBI  (TeMIepaTypa, BHYTPEHHSAS OHEpPrus, KOJWYECTBO TEIUIOTHI, YyAeJbHas
TEIIOEMKOCTh ~ BEIIECTBA,  yJeNbHAas  TEIUIOTAa  IUIABJICHHS,  yJAeNbHAas  TEIUIoTa
napooOpa3oBaHus, yJeIbHas TEIJIOTa CrOPAaHUs TOIUINBA, KO3()(MUIIMEHT MOJIE3HOTO ASHCTBHS
TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3AYXa, MIEKTPHUECKUI 3apsiji, CHiIa TOKa,
AJIEKTPUUYECKOE HANpPSHKEHHE, COIMPOTHBICHHE TPOBOJHMKA, YAEIbHOE CONPOTHBIICHHE
BEIIECTBA, pab0Ta M MOIIHOCTH IEKTPUIECKOTO TOKA), TPH ONMCAHUH NPABUIBHO TPAKTOBATH
¢bu3MUeCKUi CMBICT HCHOJNB3YEMbIX BEIUYMH, OOO3HAUYEHHSI W EIUHHIBI (U3MUECKUX
BEJINYMH, HAXOAUTHh (OPMYJIbI, CBA3BIBAIONINE TaHHYIO (DPU3NYECKYIO BEIWYMHY C JPYTHMHU
BEJIMYMHAMH, CTPOUTH Ipa)MKHU N3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHS U IPOLECCHI, UCIOIb3YsS OCHOBHBIC
MOJIOKEHHUST ~ MOJIEKYJISIDHO--KUHETHYECKOM  TEOpHMM  CTPOSHHsI  BEIIECTBAa,  MPUHIIMII
CYHEpIO3UINH oJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHUS 3apsAna, 3akoH Oma ais
yuacTka nenu, 3akoH JDxoyns—JIeHia, 3aKOH COXpaHEHHS SHEPTUH, TPH AITOM JaBaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTeMaTUYeCKOe BhIpayKEHHE;
OOBSICHATH (PU3UYECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHTYyallui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhIABIATH IPUUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTD



00BsCHEHHE M3 1—2 JTOTMYECKHUX IIAroB ¢ OMOPOW Ha 1—2 M3yYEeHHBIX CBOMCTBA (DU3UUECKUX
SABJICHUM, (PU3NUECKUX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pemaTth pacuéTHbIE 3a7auu B 2—3 JEUCTBHS, MCIOJIb3Ys 3aKOHBI M (POPMYIIbI, CBSI3BIBAIOIINE
¢u3nyeckre BEIMYMHBI: HA OCHOBE aHAJM3a YCJIOBHUS 3a/laud 3alHChIBATh KPATKOE YCIIOBHE,
BBISIBJIATh HEJOCTAaTOK JI@HHBIX Ui PpEIIEHUs 3aJaud, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOO0XOAUMBIE AJIs €€ pelleHUs], IPOBOAUTh Pacu€Thl U CPaBHUBATh IOJyUYCHHOE 3HAUYEHUE
($u3N4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MPH MOMOIIN (U3NYECKUX METOOB,
UCIOJIb3Ysl ONHCAaHUE MCCIEAO0BAaHUSA, BBLIEIATH MPOBEPSEMOE IPEAINOIOKEHUE, OLIEHUBATH
IIPaBWIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSL, IEIAaTh BBIBOIBI;

IPOBOJUTH OMNBITH MO HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOWCTB Tel
(KanmuJUIApHBIE SIBJICHHUS, 3aBUCUMOCThH IaBJICHHS BO3AyXa OT €ro o0bEéMa, TemIeparyphl,
CKOPOCTH IIpOLECCa OCTBIBAHMS W HArpeBaHMs IPU H3JIyYCHHH OT LBETa H3IIydarolmei
(mornomiaronieil) NOBEPXHOCTH, CKOPOCTh HCIAPEHHs BOJBI OT TEMIIEPATyphl >KUIKOCTU U
Iiouiaau €€ MOBEPXHOCTH, JIEKTPU3alUs TEJN U B3aUMOJECIHCTBHE 3JIEKTPUUECKUX 3apsfioB,
B3alMOJICIICTBUE IOCTOSIHHBIX MAarHWTOB, BU3YyaJlM3allMsi MAarHUTHBIX IIOJIEH IOCTOSIHHBIX
MarHuToB, JEHCTBUS MAarHUTHOIO IOJIS HA IPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa,
CBOWCTBA  3JJIEKTPOJBUIATENs]  IOCTOSIHHOTO  TOKa):  (hOpMYJIUpPOBAaTh  IPOBEpsSEMbIE
NPEIIOI0KEHUs, COOMPATh YCTAHOBKY M3 HPEIOKEHHOrO 00OpYIOBaHUS, OMHUCHIBATH XOJ
OIbITa U POPMYJIMPOBATH BBHIBOJIBL;

BBITIOJHATh NMPSIMBIE MU3MEPEHUS TEMIIEPATypbl, OTHOCUTENBHON BIIAXKHOCTH BO31yXa, CHUJIBI
TOKa, HANPSHKEHHUS C MCIOJIb30BAaHHMEM AHAJIOTOBBIX MPUOOPOB W JIATYUKOB (PU3NYECKUX
BEJIMYWH, CpPaBHHUBATh pE3YyJbTaThl HW3MEPEHHH ¢ Y4&TOM 3aJlaHHOW aOCOIOTHOMN
MIOTPEIIHOCTH;

MPOBOJUTH HCCIICOBAaHUE 3aBUCUMOCTH OAHOM (pu3nueckol BENIWYMHBI OT JAPYro C
HCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCHUMOCTbH CONPOTHUBIIEHUS IMPOBOJHUKA OT €ro
JUIAHBI, IIJIOLAAH MTOIIEPEYHOI0 CEYEHHUS U yI€IbHOTO COMPOTUBIICHUS BELIECTBA IPOBOIHUKA,
CWIBI TOKA, MIAYIIEro 4epe3 NPOBOJHUK, OT HANpsDHKEHUS Ha IPOBOJHHUKE, HCCICIOBAaHUE
MOCJIEIOBATENBHOTO U MapajuIeIbHOIO  COEIUHEHMH  INPOBOAHMKOB):  IUIAHUPOBATb
UCCIIeIOBAaHNE, COOMpATh YCTAHOBKY M BBINOJIHATH HM3MEPEHHs, CIeAys NpesIOKEHHOMY
IUIaHy, (UKCHPOBATh PE3yJbTaThl MOJYYCHHOH 3aBUCUMOCTH B BHJE TaOIHUIl U TIpaduKOB,
JIeJIaTh BBIBOJBI IO PE3yJIbTATaM UCCIICJOBAHMS,

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEJIMUYUH (yAeIbHAas TEIUIOEMKOCTh BEILIECTBA,
COIIPOTHBIIEHUE IPOBOJHUKA, pabOTa M MOIIHOCTh IEKTPUUECKOrOo TOKA): IUIAHUPOBATh
U3MEpEHUs, cCOOUPATh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIENysl MPEI0KEHHOW MHCTPYKLUH,
Y BBIUUCIISITh 3HAUEHUE BEIIMUMHBL,

co0roIaTh MpaBuiIa TEXHUKHU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBaHUEM;
XapaKTepu30BaTh NMPHUHLMUIBI JACHCTBUS M3YyYCHHBIX NPUOOPOB M TEXHHUUECKUX YCTPOUCTB C
OMOpOM Ha MX OMUCaHHs (B TOM YHCJE: CHCTEMa OTOIUICHHS JIOMOB, TMTPOMETp, MapoBas
TypOHHa, aMIIepMETp, BOJIBTMETP, CUETUHUK IJIEKTPHUUECKON IHEPIHHU, dIEKTPOOCBETHTEIbHbIC
npuOOpHl, HarpeBaTeNbHbIC JIEKTPONPUOOPHI (IIPUMEPHI), HIEKTPUUYECKHE MPEIOXPaHUTEIH,
JIEKTPOMArHuT, NIEKTPOABHUraTeNlb IMOCTOSHHOIO TOKAa), MCIOJNb3ys 3HaHMS O CBOMCTBax
(U3UYECKUX SBJICHUN U HEOOX0IUMbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOUCTBA M U3MEPUTENIbHBIE MPHOOPHI MO CXeMaM H
CXEMaTUYHBIM pPHCYHKaM (KMIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JBUTAaTE€Ib BHYTPEHHETO  CrOPAaHMs, DJIEKTPOCKOI, PEOCTaT), COCTaBISATb  CXEMBbI



IEKTPUUECKUX LENel C MOCIeNOBaTeIbHBIM M MapajUIeIbHBIM COEIUHEHUEM HIIEMEHTOB,
pasznuyast ycIOBHbIE 0003HAYEHUS JIEMEHTOB JIEKTPUUECKUX LIETeH;

MNPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O TpUMepax) MPAaKTUYECKOTO MCIIOJIb30BaHUS
¢u3NYeCKUX 3HAHUM B TOBCEIHEBHOW JKM3HU [UId oOOecredeHuss Oe30MacHOCTH IpH
oOpamieHnn ¢ nOpubOpaMu M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHs 3I0pPOBbi H
COOJIIOICHHSI HOPM 3KOJIOTMYECKOI0 MIOBEACHUS B OKpY KaloIIel cpese;

OCYIIECTBIIATh MOMCK WHpOpManuu (GHU3HUUECKOro cojepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAaHMUW W MyTEM CPABHEHUS JONOJHUTEIbHBIX HCTOYHUKOB BBLACIATD
nH(OPMAIINIO, KOTOPAst SBJISETCS POTUBOPEUUBOI MIT MOKET OBITh HEIOCTOBEPHOM;
UCTOJb30BAaTh IPH BBHIMOJIHEHUU YYEOHBIX 33JaHUN HAyYHO--TIONMYJSIPHYIO JIMTEPaTypy
(¢u3n4YecKoro cojepKaHus, CIpPAaBOYHBIC MaTepHalbl, pecypchl ceTH VHTepHeT, BiaaeTh
npuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs MH(POPMALUU U3 OJHON 3HAKOBOM
CHCTEMBI B IpYIyIO;

Co3/71aBaTh COOCTBEHHBIE TMCHMEHHBIC U KPATKUE YCTHBIE COO0MIEeHUsI, 000011as nHpOpMAITHIO
U3 HECKOJIbKUX UCTOYHHUKOB (PU3MUECKOTO COJACPAKAHUSA, B TOM YUCIIE ITyOIMYHO IPECTaBIATh
pe3ysbTaThl MPOEKTHOW WM MCCIEAO0BATEIbCKOM NEATENbHOCTH, MPU STOM TI'PAMOTHO
MCIOJIb30BATh U3yUEHHBII MOHATUHHBINA anmapar Kypca (U3MKH, COTPOBOXKIATH BHICTYIICHHE
Mpe3EHTALNEN;

IIPU BBINOJHEHUH YUEOHBIX MPOEKTOB U MCCIEI0BAHUN (PU3NYECKUX IIPOLIECCOB PaCpEAEATh
00513aHHOCTM B TpYyIIE B COOTBETCTBUM C IIOCTABICHHBIMU 3a/Ja4aMu, CIEIUTh 3a
BBINOJIHEHUEM IJIaHA JIEMCTBUM U KOPPEKTUPOBATh €ro0, aJ€KBAaTHO OLICHUBATH COOCTBEHHBIH
BKJIAJl B JICATENLHOCTh TPYMIIBI, BEICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, TTPOSBIIS
TOTOBHOCTb pa3periaTh KOH()IUKTHI.

K xoHiy oOyueHus B 9 kiiacce npeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHHUMN:

WCIONb30BaTh  MOHATUSA:  CHUCTeMa  OTcu€Ta, MarepuajgbHas  TOYKAa, TPAECKTOpHS,
OTHOCHUTENIbHOCTh MEXaHMYECKOT0 ABMKEeHHUsI, nedopMmanus (yrnpyras, IiiacTHueckas), TpeHue,
LEHTPOCTPEMUTENIFHOE YCKOPEHHUE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, a0COIIOTHO
TBEPAOE TENO, IEHTP THKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHMUYECKHUE KOJeOaHUs U
BOJIHBI, 3BYK, HWH(pa3Byk H  YJIbTPa3BYK, DSJEKTPOMarHUTHbIC  BOJIHBI,  IIIKaja
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M JaJbHO30PKOCTH, CIIEKTPhI MCITyCKaHUS U
MOTJIONIEHUS, anb(a-, 0eTa- U TaMMa-u3ITydeHUs, H30TOII, SiJepHAast YHEPTeTHKA;

paznuuaTh SIBA€HUS (PaBHOMEPHOE M HEPaBHOMEPHOE NPSIMOJIMHEWHOE JIBHXKECHHE,
PaBHOYCKOPEHHOE TNPSMOJUHEHHOE MIBM)KEHHE, CBOOOJHOE TMAJCHUE TEJI, pPaBHOMEPHOE
JIBUKCHHUE IO OKPYKHOCTH, B3aMMOJICHCTBHE TeJ, PEAKTUBHOE IBIKEHHE, KojebaTenpbHOe
IBUKEHHE (3aTyXallllde U BbIHYXJCHHbIE KoJieOaHHs), PE30HAHC, BOJHOBOE JBH)KEHUE,
OTpa)K€HUE 3BYyKa, MPSMOJIMHENHOE pacCIpOCTPAHEHHE, OTPAKEHHE M NPETOMIICHHE CBETA,
MOJTHOE BHYTPEHHEE OTpakeHHE CBETa, Pa3NIOKEHHE OEJoro CBeTa B CIEKTP U CIIOKEHHE
CHEKTPAJIbHBIX LIBETOB, JAMCIEPCUSI CBETA, €CTECTBEHHAs] PAJMOAKTUBHOCTH, BOZHUKHOBEHUE
JUHENYaToro CreKkTpa M3Iy4YeHHs) MO OMUCAHHIO MX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE M3YyUYEHHBIX (U3NYECKUX SIBICHUH B OKpY’)Karomem Mupe (B TOM
yucie (Gu3nuecKue SBICHUS B MPHUPOJE: MPWINBBI U OTIUBBI, JBUXKEHHE M1aHeT CoHEeUHON
CUCTEMBbI, PEAKTHUBHOE [BW)XCHHE >XHBBIX OpPraHMU3MOB, BOCHPHUSITHE 3BYKOB >KHBOTHBIMHU,
3eMIIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHaMH, 3XO, LIBETa TEJ, ONTUYECKHE SIBIICHUS B
npupojae, OHoJOrHYecKoe [eHCTBUE BUIUMOTO, YIbTPa(UOIETOBOTO M PEHTIC€HOBCKOIO



U3ITy4YeHUHN, €CTECTBEHHBIM paguoaKTUBHBIA (OH, KOCMHUYECKHE Jy4YH, paJHOaKTHUBHOE
U3ITydYeHUEe TPUPOTHBIX MHHEPAIOB, JCWCTBHE PAIMOAKTUBHBIX HU3IYYCHHH HAa OpraHu3M
YeloBeKa), TpPHU OTOM TIEPEeBOAWTH TPAKTHUECKYIO 3anady B YueOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UIECCKUX SIBJICHUM;

ONKCHIBATh M3Y4YEHHBbIE CBOWCTBAa Tel M (PU3MYECKHe SIBICHUS, HCIONb3Yysd (U3NUecKue
BEJIMYMHBI (CpelHAs W MIHOBEHHAas CKOPOCTh Tejla NpU HEPaBHOMEPHOM JABH)KEHHUU,
YCKOpEHHE, IMepeMellleHue, MyTh, yIJIoBas CKOPOCTb, CHJIa TPEHMS, CUJa YIPYTOCTH, CUja
TSOKECTH, YCKOPEHHME CBOOOJHOTO TaJeHHs, BEC Tela, HMMITYJIbC Tejla, HMIIYJIbC CHIIBL,
MexaHu4yeckas paboTa M MOLIHOCTh, MOTEHLMAJIbHAs JHEPrusi Tena, TMOIHSATOr0 Hal
MOBEPXHOCTHIO 3€MIJIM, MOTEHI[MAIbHASA YHEPTUsS CXKATOW MPY>KUHBI, KWHETHYECKasl dHEPrus,
MOJIHAsST MEXaHWYeCKasl SHEPrus, MepHoJ] U 4YacToTa KoJeOaHWid, JIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTelhb IMPEIOMIICHUS CpEJbl), IPH OMHCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3UYECKUII CMBICI MCHOJIb3YEMbIX BEIUYHH, OOO03HAYECHUS U
€IMHULIBI (PU3NYECKUX BEIUYMH, HAXOAUTH (POPMYIIbI, CBS3BIBAIOLINE NAaHHYIO (U3UYECKYIO
BEJIMYMHY C APYTUMHU BETMYMHAMH, CTPOUTH IPpapUKN U3YUCHHBIX 3aBUCUMOCTEHN (hHU3HMUECKHUX
BEJIMYUH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SBICHHUS M TPOIECCHI, HCIOIb3Ys 3aKOH
COXPaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TSATOTCHHUSI, TPUHIIUI CYTIEPIO3UIIMHA CUJI, TIPUHIIUTT
oTHOocuTenbHOCTH ['anmunes, 3akoHbl HpIOTOHA, 3aKOH COXpAaHEHUS UMIYJbCA, 3aKOHBI
OTpPaXECHUS U MPEJOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsS0BOr0 U MacCOBOTO UMCEN MPHU
SJIEPHBIX PEAKIUSX, TP dTOM JaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA M 3aIHUCHIBATH €r0
MaTEeMaTHYECKOE BBIPAKCHHCE;

OOBSACHATH (PU3NYECKUE MPOIIECCHl U CBOMCTBA TEJN, B TOM YHCJIE U B KOHTEKCTE CUTyaluil
MPAKTUKO-OPHEHTUPOBAHHOTO  XapakTepa: BBISBIATh NPUYUHHO--CIEACTBCHHBIE  CBS3H,
CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpod Ha 2—-3 M3yYEHHBIX CBOWMCTBA
(bu3nyYecKuX SIBICHUN, GU3NUYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbBIC 3a1a4yd (OMHMpAIOIIMECs Ha CUCTeMy W3 2—3 ypaBHEHUI), HCIOIb3Ys
3aKOHBI U (OPMYIJIbI, CBS3bIBaIOLIME (PU3UUYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a YCIOBUS
3a/layd 3amMUChIBaTh KPAaTKOE YCIOBHE, BBISBISTH HEAOCTAIONINE WM WU30BITOYHBIC NaHHBIC,
BEIOMpATh 3aKOHBI W (OpPMyNbI, HEOOXOMUMBIC [JISl PEMICHUS, MPOBOAUTH PACUYETHl U
OLICHHUBATh PEATMCTUYHOCTH MOTYYEHHOTO 3HAYEHUS (PU3NYECKON BETUUHHBI;

pacrno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEUIUTh NPU HNOMOIIM (U3UYECKUX METOJOB,
UCIOJIb3Ysl ONHCAaHUE HCCIEAOBAaHUSA, BBIIEIATH MPOBEPSEMOE IMPEANONIOKEHHE, OLIEHUBAThH
MPABIWIBHOCTh TOPSIZIKA TPOBEICHUS WCCIEAOBAHUS, JENaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUH U OIBITOB;

MIPOBOAUTH OMBITHI MO HAOMIOJEHUIO (U3NYECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB Tell
(u3y4yeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHs SHEPrHH, 3aBUCHMOCTH IMEpPHUOja
Koj1e0aHui MPYKUHHOTO MAasITHUKA OT MAcChl rpy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIUTY/Abl MajbIX KoJieOaHWM, MPAMOJMHEWHOE paclpOCTpaHEHHE CBETa, pPa3ioKEeHUe
0esoro cBera B CHEKTp, M3YUYECHHUE CBOMCTB M300paKCHHS B IJIOCKOM 3€pKaje M CBOWCTB
n300pakeHUs] TpeaMeTa B COOMparonield JIMH3e, HAOMIOACHHE CIUIOMIHBIX W JIMHEHUYaThIX
CIIEKTPOB H3JIYYCHUS): CaMOCTOSITEIBHO COOMpAaTh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000py/10BaHUs, ONKCHIBAThH XO/1 OMBITA U €T0 PE3YJIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;
MPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHMM, OMpEeAesss CpeHee 3HauCHUe
n3MepsieMor BeMMUMHBI ((POKYCHOE pacCTOSTHUE COOMPAFOIICH JIMH3BI), 000CHOBBIBATH BHIOOD
crnioco6a nu3MepeHus (M3MEepUTEIbLHOr0 Ipudopa);



IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSMBIX
U3MEpEeHUuN (3aBUCHUMOCTh IIyTM OT BPEMEHH IIpU DPABHOYCKOPEHHOM JIBM)KEHUH 0€3
HavaJIbHOM CKOPOCTH, MEepuojia KoJeOaHWH MaTeMaTHYecKoro MasTHUKAa OT JUIMHBI HUTH,
3aBUCHMOCTH yIjla OTpPaK€HUS CBETa OT YyIVla MAaJeHUs W yrja IOpeJoMJIEHUs OT yIJa
Na/IeHus): IUIAHUPOBATh UCCIIEOBAHUE, CAMOCTOSATEIBHO COOMPATh YCTAHOBKY, (PMKCHPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH B BUAE TAOIUI U IpadUKOB,
JIeNIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEOBAHMS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIWYMH (CPEAHSSI CKOPOCTh M YCKOpEHHE
TeNna TPH PABHOYCKOPEHHOM [BM)KCHUH, YCKOpPEHHE CBOOOJHOIO TMAJCHUS, KECTKOCTD
NPY>XUHBI, KOOPQHUIUEHT TPEHUS CKOJIbKCHUS, MEXaHHUecKasi paboTa ¥ MOIIHOCTh, YacTOTa U
nepuosl KojeOaHMM MaTeMaTHMYecKOoro M IMPYKUHHOIO MAasTHUKOB, ONTHYECKas CHIIa
coOuparomeld JMH3BL, PAAUOAKTUBHBIN (DOH): TIJIAaHUPOBATh HW3MEPEHHs, COOUpaTh
OKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIIOJHATH M3MEPEHUs, CleAys NpeUIoKEHHON
MHCTPYKLIMY, BBIYMCIIATh 3HAUEHUE BEJIWYMHBI U aHAJIM3UPOBATh IOJyYEHHBIE PE3yJIbTaThl C
Y4YETOM 3aIaHHOM MOTPEIIHOCTH U3MEPEHU;

coOJro1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
pasnuyaTh OCHOBHBIE INPU3HAKM M3YYEHHBIX (HU3MYECKUX MOJENCH: MarepuanbHas TOYKa,
a0COJIIOTHO TBEPJOE TEJI0, TOYCUHBIH MCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIENIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh NMPUHLMUIBI ICHCTBUS M3YyYCHHBIX NPUOOPOB M TEXHHUUECKUX YCTPOUCTB C
ONOpOM Ha MX ONHUCAHUA (B TOM 4YMCIE: CHHIOMETP, JAaTYUKH IOJOXKEHHUS, PACCTOSHUSA U
YCKOpPEHHMs, pakKeTa, 5XOJIOT, OYKH, IEpHUCKON, (oToamnmapar, ONTHYECKUE CBETOBOIHI,
CIIEKTPOCKOI, JI03UMETp, Kamepa BuibcoHa), MCIONB3ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX
SIBJICHUH ¥ HEOOXOIMMBIE (PU3HYECKUE 3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKM H3YyUEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENNBHBIX TNPUOOPOB M TEXHOJOTHYECKHUX IPOLECCOB IPU PpEIIEHUH Yy4eOHO--
MPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI AJIsl TIOCTPOEHUS U300pakeHUH B INIOCKOM 3€pKaje
U cobuparoreit TuH3e;

MPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAaKTUYECKOTO MCIOIb30BaHUS
¢u3NYeCKUX 3HAHUI B TOBCEIHEBHOW JKM3HU [UId oOOecredeHus: Oe30MacHOCTH IpH
oOpalieHnn ¢ TOpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMM, COXpPaHEHHS 3I0pPOBbS H
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHUS B OKpY KaloOIIel cpese;

OCYILECTBIIATh OUCK HHPOpMaLUU (HU3NYECKOT0 coaepkaHus B IHTepHeTe, caMOCTOSATETILHO
(bopMyaHpysl MOUCKOBBIN 3alIpOC, HAXOAUTh IyTH ONpEAETIeHUs AOCTOBEPHOCTU HOIYYEHHOU
nH(pOpMaIUY HAa OCHOBE UMEIOLINXCS 3HAHUN U IOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCTOJb30BAaTh IPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAyYHO--TIONMYJSIPHYIO JIMTEPATypy
(¢u3n4YecKoro cojepKaHus, CIpPAaBOYHBIC MaTepHalbl, pecypchl ceTH VHTepHeT, BiaaeTh
npuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs MH(POPMALUU U3 OJHON 3HAKOBOM
CHCTEMBI B IpYIyIO;

CO3/1aBaTb COOCTBEHHBIC NMHCBMEHHBIE M YCTHBIE COOOLICHMS Ha OCHOBE MH(pOpMALUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MUYECKOIO COAEp)KaHUs, MyOIUYHO MPEJICTABIATh PE3YJIbTATHI
MPOEKTHOM HJIM HCCIEI0BATEIbCKONW JEATENIBHOCTH, IPU 3TOM TIPaMOTHO MCIIOJIb30BaTh
W3YYEHHBI TIOHATHHMHBIA ammapaT H3ydyaemMoro pasjena (U3MKH U CONPOBOXKIATH
BBICTYIUICHHE NIPE3CHTAIMEN C y4€TOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourtpoabnbie IIpakTnueckue
n/n NPOrpamMmsbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
Pazgen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
1.1 dusuka - HayKa o ozie 2 BuGmmorexa [OK
. n3u -H IIpu
Y pHpo https://m.edsoo.ru/7f416194
but6mmoreka [IOK
1.2 o 2 1
VISHTHCCICHE BEMITHHDL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO/T TO3HAHUS 2 1 bubnuorexa LOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pasznen 2. IlepBoHayaibHbIe CBEJeHUNA 0 CTPOCHUHU BellleCcTBa

21 CTpoeHie BellecTEa 1 bubmuoreka [JOK
. T HHUC B TB
P m https://m.edsoo.ru/7f416194
)9 JBr>xeHne 1 B3auMOICHCTBUE YaCTHII ) | but6mmoreka [IOK
) BEIECTBa https://m.edsoo.ru/7f416194
2.3 Arpera € COCTO eIecTBa 2 bubmmorexa [OK
. I'PCIraTHBL TOSHHSA B TB
P = https://m.edsoo.ru/7f416194
Nroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
buo OK
3.1 MexaHudeckoe IBUKECHUE 3 uomorexa 11

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



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

Bbubmunoreka LIOK

2 41 4 1
3 HEPIIL, Macca, HAOTHOCTE https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. .B 14 2
33 Cua. Braet can https://m.edsoo.ru/7f416194
Nroro no pazgeny 21
Pasnen 4. /laBiieHue TBEpPABIX TeJl, KUAKOCTEH M Ta30B
41 Hasnenue. [lepenaya naBnenus: TBEpAbLIMU 3 but6mmoreka [IOK
) TeJaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
49 Jlaenye xuKoC 5 bubmoreka [{OK
. BJICHHA 158 TN
A https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmocheproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBUE ®UJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTB. JHEpPrus
but6mmoreka [IOK
.1 P 1
> a6oTa 1 MOHOCTS 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
32 Tpocthie MeXaHH3MEI > ! https://m.edsoo.ru/7f416194
bubmunoreka LIOK
. M 4 1
>3 CXATITCCRAL FHEpTHA https://m.edsoo.ru/7f416194
Nroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12



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

8 KJIACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3pen 1. TenioBblie IBJIEHUS
1.1 CrpoeHnue u CBOICTBa BEIIECTBA 7 BuGmmorexa [OK
. TPOCHHUE U CBOMCTBA B TB
p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tertosbie npouecch! 21 1 . https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pazgen 2. DiiekTpryeckre 1 MAarHMTHbIE SIBJICHUS
21 DNIeKTpUUYECKHE 3apsibl. 3apssKEHHbIE Tela 7 ) bubnmnoreka [JOK
' U MX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKUN TOK 20 1 7 htl/tlpil;l/(;l:.eelilasi.ru 17§418 ] ce
but6mmoreka [IOK
2.3 M 6 1 1.5
ATHITHDIC ABTCHILT https://m.edsoo.ru/7f4181ce
24 S eKTPOMA . " 4 bubmoreka [{OK
. JEKTPOMArHUTHAs WH, usi
p AYEL https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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

9 KJIACC

KouunyecTBo 4acos JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
11 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €TI0 10 | bubmunoreka LIOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SanmoAeHcTBIe Te https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOHBL COXpanei https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 40
Paznen 2. Mexanuveckne KoJie0aHUs U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXATITICCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAHIICCKHE BOJHH. SBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bubmmoreka [JOK
' 9JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 6

Pa3gen 4. CBeToBBI€ AABJICHUS



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

Bbubmunoreka LIOK

4.1 2
SaKOHLL pacHpOCTPAHCHHS CBETa 6 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 J
WH3bI U ONITHYECKUE TPHUOOPBI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
43 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https-//m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3gen 5. KBanToBblIe iBJICHUSA
5.1 Hcnyckanue u morioeHne cBeTa aToMo 4 1 buommorexa LIOK
. 11 HUC U ITIOT'JI HU BCT TOMOM
Y = https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
32 CTpoeiie aToMHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
33 FlaepHbie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaK0 1M I MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 ) but6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

KontpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
U3y4YeHH s

DJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypcbl

®dusnka — Hayka o npupone. ABneHus
IIPUPOJBI

dusnyeckue gBiIeHUI

duznyeckre BEIUIUHBI U UX HU3MCPCHUC

Ypok-uccnenopanue "N3mepenue
TEMIEPATYPHI IPU TOMOIIH
KUAKOCTHOTO TEPMOMETpPA U JaTUUKA
TeMIepaTypbl”

Mertonbl HayqyHOTO Mo3HaHus. Onrucanue
(bU3UYECKUX SIBJICHUHN C TTIOMOIIBIO
MoJieei

but6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: JAbHOCTD IMOJIETA IIAPHKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJtbinie, yeM OOoJIbIIe BHICOTA MycKa"

Crpoenue BemectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

but6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBr>KEHME yacTull BELECTBa

bubmunoreka LIOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoBanue «OnbITHI 11O

HaOJII0ICHUIO TETIJIOBOTO PaCIIUPEHUS



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

ra3oB»

10 ArperaTHbl€ COCTOSIHHS BEUIECTBA
Oco0EHHOCTH arperaTHBIX COCTOSTHUI
1 BozbI. O000IIIEHNE TI0 pa3aeTy but6mmoreka [IOK
«IlepBoHaUaIBHBIE CBEJCHHUS O CTPOCHUH https://m.edsoo.ru/ff0a0378
BEIIECTBa»
12 Mexanuyeckoe ABuxkeHue. PaBHoMepHOE Bubmuotexa [JOK
1 HEPaBHOMEPHOE JBIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EqnHuIe: ckopoctu bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 PacyeT myTu u BpeMeHU ABUKEHUS bubnuorexa LOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — Mepa HHEPTHOCTH Bu6muotexa [JOK
Tenl https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemiecTBa. PacueT Macchl 1 bubmunoreka LIOK
o0Bema Tena 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue
IUIOTHOCTHU TBEPJIOTO TeJay
Pemienne 3aga4 mmo reme "IIIOoTHOCTH bubmunoreka LIOK
18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMozeiicTBus Ten. Cuiia ynpyrocTH.
3axoH ['yka
JlaGopaTtopHnas pabora «M3yuenue
20 3aBUCUMOCTH PaCTsDKEeHHS (Iedopmarun)

IIPYKHAHBI OT NIPUJIOKEHHON CUIIBD»Y

21

SIBnenue tarorenua. Cria TSKECTH



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBs13b MEXly CHJION TSYKECTH U Maccou

22 tena. Bec Tena. Pemenue 3amad mo teme bubmorexa HOK
" " https://m.edsoo.ru/ff0al778
Cuiia TsxecTn
Cuna TspKecTH Ha IpyruX IUTaHETax. Bu6muotexa [JOK
23
dusznuecKue XapakTepUCTUKHU TUIAHET https://m.edsoo.ru/ff0al1502
but6mmoreka [IOK
24 Msmepertne cit. JiHamMoMeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rera. Heecomocts https://m.edsoo.ru/ff0al778
2 CrnoxeHue AByX CUJI, HAPABJIECHHBIX 110 bubnmoreka [JOK
OJTHOM TpsIMOiA. PaBHOIeHiCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agay mo reme
"PaBHoaelicTBYIOIIAs CIT"
Cuna tpenus u e€ Buabl. TpeHue B Bubmuotexa [JOK
28
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHuas pabota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbKEHUS bubmmoreka [JOK
OT CHJIBI JIaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONIUXCSI TTOBEPXHOCTEI»
30 Pemenue 3a1au Ha onpeieneHne
PaBHOAECHCTBYIOLIEN CUJIIbI
Pemenne 3amad mo Temam: «Bec Temay,
31 «Fpadwmecfoe M300pakeHUE CHID», bubnuorexa LIOK
& https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOIEMCTBYIONIAS CUIT»
KonTtponsHas pabora no Temam:
1 «MexaHndeckoe JBIKeHHe», «Macca,

MJIOTHOCTBY, «Bec Tenay, «['padudeckoe
n3zo0paxenue cumy, «CUIb»



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

Hapnenne. CriocoObl yMEHbIICHUS U

bubmunoreka LIOK

33 YBEJTUYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTh JaBICHUS bubnmoreka [JOK
rasa oT 00b&ma, TemMreparypbl https://m.edsoo.ru/ff0a2376
15 [lepenaua naBieHust TBEPIBIMU TEIIAMH, bu6mmoreka [IOK
JKUIKOCTSIMU M razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XKUAKOCTH U ra3e, BbI3BAaHHOE bubmunoreka LIOK
IEWCTBUEM CHUIIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBnenue B bubnmoreka [JOK
KUAKOCTH U Taze. 3akoH [Tackans https://m.edsoo.ru/ff0a2826
bubnuoreka [JOK
38 Coobmaronmecs cocy et https://m.edsi.ru/fan2970
39 I'mppasinueckuil mpecc Bubmmorexa HOK
https://m.edsoo.ru/ff0a3136
40 ManomMmertpsl. I[1opiIHEBOM KUIKOCTHBII
HACoC
A1 Atmocdepa 3emin ¥ MPUUIUHEI €€ bubnuotexa [JOK
CyIIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznmyxa. ATmochepHoe naBieHue Eﬁi?/ﬁiﬁi?ﬁ/ ff0a2b5a
43 N3mepenne arMocepHOTo aBiIeHuUs. bubnuoreka [JOK
OmnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JTaBJICHHS bubnuoreka [JOK
OT BBICOTHI HaJl yPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
JABJICHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo teme " AtmochepHoe

nasienue"



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

JlelicTBUE )KUJIKOCTH Y ra3a Ha

bubmunoreka LIOK

47 MOTPY>KEHHOE B HUX TEJN0. ApXHUMeI0Ba https-//m.edsoo.ru/f0a3276
cuia
JlaGopaTopHas pabora «OnpeacieHue
48 BLITaJII)KI/IBI;IomepITI CHIIBI, z[effc;[symmeﬁ bubmmorexa LIOK
https://m.edsoo.ru/ff0a33fc
HA TEJO0, MOTPY>KEHHOE B KUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCMMOCTH Beca Tela Bbubmunoreka LIOK
B BOJIE OT 00bEMa MOTPYKEHHOI! B https://m.edsoo.ru/ff0a3514
JKUJKOCTh YacCTH TeJIa»
but6mmoreka [IOK
30 [napatite Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas pabota
51 "KoHncTpyupoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOJIKH M OTIPEICIICHHE
€€ rpy30noabEMHOCTH"
Pemenue 3amau mo remam: «IlimaBanue
52 CyJIOB. Bo3;}[/xonnaBaHHe», «JlaBrenue bubmorexa HOK
B https://m.edsoo.ru/ff0a3654
TBEPJBIX TN, )KUJIKOCTECH U Ta30B)»
KonTtponsHas pabora o Teme
53 «JlaBlIeHHE TBEPABIX TEJ, )KUIKOCTEH U
ra3oB»

54 Mexannueckasi pabora bubmorexa LIOK
https://m.edsoo.ru/ff0a3{82
but6mmoreka [IOK

55 MomaocTs. EAuHHITEI MOIIHOCTH hittps-//m.edsoo.ru/f0a3 82

56 VYpok-uccnenosanue "Pacuér MomHoCcTH,

pa3BUBaeMOM IIpU MOABEME 110 JiecTHULE"



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

IIpoctsie MexaHu3Mbl. Poryar.

57
PaBHOBecue cuit Ha peryare
Prryaru B TeXHUKe, OBITY U IIPUPOIIE.
58 a6 5 };/I pHpo 0.5 bubmunoreka LIOK
aboparopHas pabota «McciaegoBanue .
P N P P https://m.edsoo.ru/ff0a478e
YCIIOBUY paBHOBECHS PhIYara
Pemmenue 3agad mo reMme «Y CI0BUS but6mmoreka [IOK
59
PaBHOBECHSI pbIyara https://m.edsoo.ru/ff0a48a6
Koaddumuent nosesnoro necTpust
MexaHusma. Jlaboparopnas pabora
60 . 0.5
«3mepenue KIIJ] HakmoHHOM
ILUIOCKOCTH
61 Pemenue 3agau no reme "Pabora, bubmunoreka LIOK
MortHocTh, KIT/1" https://m.edsoo.ru/ff0a4c48
6 Mexannueckas sHeprus. Kunernueckas Bu6muotexa [JOK
U TMIOTEHLIMAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHHSI MEXaHUYECKON but6mmoreka [IOK
SHEPTrUHn https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKCHepUMEHTAIBHOE OIIPEEICHHE
64 W3MEHEHUS KNHETHYECKOHN U 1
MOTEHITUATBLHON SHEPTHH TIPH
CKaTBIBAHWU TeJa 10 HAKJIOHHOMH
mIockocTH"
65 KoHnTtponbhas pabora mo teme «Pabora u
MOITHOCTb. DHEPIUs»
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Bu6muotexa [JOK
66 n n
TeMe "MexaHnYeCcKOe IBUKEHNE https://m.edsoo.ru/ff0adee6
67 Peseprubrii ypok. Paborta ¢ Tekcramu mo but6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

teMe "JlaBieHue TBEPIBIX TET,
JKUIKOCTEH U ra3oB"

https://m.edsoo.ru/ff0adffe

68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o

teme "Pabora. Momuocts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero Kontpoabubsie IIpakTHueckue e — obpa3oBaTejbHbIE
padoThbI padoThI pecypchl
OcHOBHBbIE TOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX ori]bITibIe 1 bubamorexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazMep aTOMOB ¥ MOJIEKYJT 1
Mopaenu TBEpIOTO, )KUAKOTO U bubmmoreka [JOK
3 . 1
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHNE CBOMCTB TBEPOTO, JKUIKOTO
4 1 Ta3000pa3HOT0 COCTOSIHHM BEIECTBA HA |
OCHOBE I10JIOKEHHUU MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU
5 Kpucrannmieckne u amopdHsbie Tena 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWJUISIPHOCTb. 1 bubnuotexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHNE U CKaTUE 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEpATYPHI CO 1
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YaCTHUI]
9 Buytpennsis sneprus. CriocoOsl | Bu6muotexa [JOK
W3MEHEHUS BHYTPEHHEH YHEPTruun https://m.edsoo.ru/ff0a5c60
10 Bunael renonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
11 Ypok-koudepennus "[IpakTuueckoe 1 1 bubnuoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB
BCIICCTB U MaTCpUaIOB B LCIIAX

https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "
12 KomnuectBo TemnorTel. Y nenbHas bubmunoreka LIOK
TEIII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnuoteka [JOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6MGH3 npu CMIe[I_HI/IBaHI/II/I bubnuorexa LOK
. _ " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U Topsiuel BOAbI
Pacyer konu4ecTBa TEIUIOTHI,
15 HE00XOAMMOTO JJIsl HarpeBaHus Teja u
BBIJIETISIEMOTO UM TIPH OXJIAXKICHUU
Jlaboparopnas pabota "Onpenencare bubnmoreka [JOK
16 . |
YAETBHOU TEMJI0EMKOCTH BEIIIeCTBA https://m.edsoo.ru/ff0a6bb0
DHeprus TOIuMBa. Y IebHas TEmIoTa but6mmoreka [IOK
17
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue U oTBEpJICBaHUE
18 KPUCTAJUIMYECKHUX I;):n. Y neapHas TemiuoTa bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TUIaBJICHUS
19 JlaGopatopHnas pabora "Onpeznenenue Bubmuotexa [JOK
YAETBHOU TETIOTHI IJIaBJICHUS JIhaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBaHue U KOHICHCAIIHSI. bu6mmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c¢
Kumnenue. Y nenpHas Temnora
)1 mapoo0pa3oBaHus U KOHJICHCAIIUH. bu6mmoreka [IOK

3aBHCUMOCTB TEMITEPATYPBI KATICHHSI OT
aTMOC(EepHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BrnaxnocTs Bo3ayxa. Jlaboparopras
pabora "OnpeneneHne OTHOCUTEIBHON
BJI&KHOCTH BO311yxa"

bub6munoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIAJKHOCTH BO3JyXa

24

[TpuHTIUTIBI paOOTHI TETIJIOBBIX ABUTATEIICH.

[TapoBast TypOuHa. JIBurarens
BHYTPEHHETO CrOpaHus

25

KIIJI renmoBoro aurarens. TemnaoBbie
JBUTATENH | 3aIUTa OKPYKAroIIeH Cpe bl

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHMS U NIPEBPALLEHUS
OHCPIHUH B TCIJIOBLIX IMPOLICCCAX

27

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMme "TennoBrle sBiIeHus. M3menenue
arperaTHbIX COCTOSIHMI BeriecTBa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

Kontponbnas padota o teme "TemioBbie
sBiieHus. MI3MeHnenue arperaTHbIx
COCTOSIHUH BemecTna'

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [[Ba pona
ANEKTPUUYECKUX 3apsI0B

30

VYpok-uccnenoBanue "IneKTpu3anus Tl
MHIYKIHUENW U IPU CONPUKOCHOBEHUH"

31

B3anmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a87e4

32

OnexTpuueckoe nojie. HanpspkeHHOCTD
anekTpuyeckoro noss. [punmmn
CYTIEPIO3UIINH IEKTPUUECKUX TOJIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

33

Hocurenu QJICKTPUYCCKUX 3apA10B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

OnemeHTapHbli 3aps. CTpoeHue aroma

34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bu6mmoreka [IOK
COXpaHEHHUS AIIEKTPHUUECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
15 Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB bu6mmoreka [IOK
AIEKTPUICCKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
DNIEKTPUYCCKUH TOK, YCIOBHS €ro
36 cymecﬁBOBaHm. I/ICTquHKH bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeNCTBUA DIIEKTPUYECKOTO TOKA Bubmmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU U 1
TAATIEKTPUKH"
19 DNEeKTPpUYECKUM TOK B MEeTaJLIax, bubnmoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuUecKas 1enb U e€ COCTaBHbBIE
qacTu
Cuna Toka. JlabopaTtopHast pabora bubmuoteka [JOK
41 0.5
"U3mepeHue u perympoBaHue CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DNeKTpUUeCKoe HanpsikeHne. BonpTmerp.
42 JIa6opI;TopHa;{ pa6oIT)a "Usmepenue u ’ 0.5 bubnuorexa LOK
| https://m.edsoo.ru/ff0a%14
peryIupoBaHue HalpsHKeHUS
43 CornpoTuBieHre MPOBOAHUKA. Y ACIBHOE bubnmoreka [JOK
COIIPOTHBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlabopartopnast paboTta "3aBUCHMOCTH
44 AJIEKTPUYECKOTO COMPOTUBIICHUS ) bubmuoteka [JOK

MIPOBOJIHUKA OT €T0 JJTUHBI, IO I1
MIONEPEYHOr0 CEUYEHUs U MaTepuana”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBHCHMOCTH CUJIEI TOKA OT HaIpsIPKCHUA.

bubmunoreka LIOK

45 3akon OMa 1Sl yJacTKa [eTH https://m.edsoo.ru/ff0aad44a
JlaGopatopHnas pabora "HccnenoBanue
46 3aBUCUMOCTH CHJIbI TOKA, UIYLIETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaielbHOE
COCTUHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka
43 MpaBuJia CJIOKECHHS HANPSKEHUH TTPU bubnuoteka [JOK
MOCJIEIOBATEIILHOM COCIMHCHHUH IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
Jlaboparopunas padota "IIpoBepka
49 npaBI/II)na I[IJ)'ISI CI/IIJ)'II)I TOKa nf)n ’ bubnuorexa LOK
" https://m.edsoo.ru/ff0aadle
napajyuieIbHOM COE€IMHEHUU PE3UCTOPOB
“ gemeHHe 3aJa4y Ha IPUMEHEHHE 3aKOHa BuGmorexa LOK
M@ JUT pASIIIHOTO COSARHEMM https://m.edsoo.ru/ff0aaf8a
MIPOBOHUKOB
51 PaboTa 1 MOLTHOCTH 3JEKTPUUECKOTO TOKA. Bubmuotexa [JOK
3akon [xoyns-Jlenia https://m.edsoo.ru/ff0ab124
Jlaboparopuas pabota "Onpenenenue
52 pa60TpLI u II:/IOH_[PII)OCTI/I 3neKTII))I/IIt[{eCKoro bubnuorexa LOK
" https://m.edsoo.ru/ff0ab3e0
TOKa
DeKTpuYecKue e U MoTpeouTenu
53 BHGKT;)I/I‘IGCKOI‘/’I :Hepmn B 6I;ITy. bubnuorexa LIOK
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 [ToaroToBka K KOHTPOJIBHOU paboTe 1O Bu6muotexa [JOK

TeMe "DIIEKTPUUYECKHUE 3apsiIbl.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

3apspKeHHbBIE Tela U UX B3aUMOICUCTBUSL.
[TocTOAHHBIN IEKTPUUECKUN TOK"

KonrponsHast pabora o Teme
"DnexkTpudeckue 3apspl. 3apsHKECHHbIE

bubmunoreka LIOK

55 . .
Tella U X B3auMoaeucTBus. [locToSIHHBII https://m.edsoo.ru/ff0abea8
AIEKTPUUYECKUN TOK"
56 [TocTossHHBIC MAarHUTHI, UX
B3aMOIeHCTBHE
Ypoxk-uccienoanue "M3yuenue nosiei bubnuoreka [JOK
57 " 1
IMOCTOSTHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
53 MarnurtHoe mmojie. MarauTHoe nosie 3eMin bubmunoreka LIOK
U €ro 3Ha4YeHHUEe I )KU3HHM Ha 3emiie https://m.edsoo.ru/ff0acOba
OnrsIT Opcrena. MarauTHoe mnoJje
P but6mmoreka [IOK
59 ANEKTPUYECKOTO TOKa MarHuTHOE 1oJie
https://m.edsoo.ru/ff0ac1d2
KATYIIKU C TOKOM
[IpuMeHeHne >IEKTPOMArHiuTOB B
TexHuke. JJaboparopnas pabora bubnuoreka [JOK
60 " . 0.5
N3yuenune neiiCTBUS MarHUTHOTO TIOJISI HA https://m.edsoo.ru/ff0ac74a
MPOBOJIHUK C TOKOM"
DNEeKTPOABUTATEIb OCTOSTHHOTO TOKA.
Hcnonb3oBanue 31eKTpoaBUraTenc B
61 TEXHUYECKUX YCTPOIMCTBAX U HA bubnuotexa [JOK
Tpancmnopre. JlabopaTopHas pabota https://m.edsoo.ru/ff0ac86¢
"KoHcTpynpoBanue u u3yueHue paboThl
3ieKTpoaBUrarens"
OnbiTel Papazes. 3aKoH
62 AJIEKTPOMArHUTHON MHAYKIMH. [TpaBuiio

Jlenna



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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DnexrporerepaTop. CriocoOb! MOTyYeHUS

63 AJIEKTPUYECKOW SHEPTUU. DIIEKTPOCTAHIIHHI 1
Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU
[ToaroToBka K KOHTPOJIBHOU paboTe 1O
64 TeMe "DIIeKTPUYECKHE U MarHUTHBIE 1
siBJIeHUS "
KontponbHas padoTa mo teme bubmuoteka [JOK
65 n n 1
DJEeKTpUYECKUE U MarHUTHBIC SIBICHUS https://m.edsoo.ru/ff0acb14
PesepBHbIii ypok. PaboTa ¢ TekcTamu mo bubnuoreka [JOK
66 n n 1
teMe "TernoBble sIBICHUS https://m.edsoo.ru/ff0accSe
PezepHblil ypok. PaboTta ¢ Tekctamu 1o Bubmuotexa [JOK
67 n o 4 n 1
teme "I1oCTOSHHBIN NIEKTPUYECKHIA TOK https://m.edsoo.ru/ff0acdc6
68 PesepBubIii ypok. Pabora ¢ TekcTamu mo 1
Teme "MarauTtHble sBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOIT'PAMME
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9 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
Tema ypoka Konrtponbnbsie  IlpakTHyeckue oOpaszoBaTejbHbIE
n/n Bcero U3YYCHUS
padoTbI padoThbI pecypchbl
| Mexanundeckoe IBrxeHrne. MarepraibHas 1
TOYKA
Cucrema orcueta. OTHOCUTEILHOCTh but6mmoreka [IOK
2 1
MEXAHUYECKOT'0 IBKECHUS https://m.edsoo.ru/ff0ad474
3 P . 1 bubmmoreka [IOK
ABHOMEPHOC NPSIMOJIMHECUHOC IBUKCHUC
p p https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIMHENHOE IBUKEHHUE. 1
Cpe[[HSISI U MI'HOBCHHAA CKOPOCTb
5 [IpsamosnuHEeTHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JBIDKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CxkopocTh MPSAMOJIMHENHOTO
6 paBHOYCKOpPEHHOTO ABMXeHus. ['papuk 1
CKOpOCTH
JlaGopaTtopHast pabota "Onpezaenenue
7 paTopHai p pel | | bubmuoreka [{OK
CKOpPEHHMS Tejia IPU PaBHOYCKOPEHHOM
YEKOP PP . YEKOP | https://m.edsoo.ru/ff0adb18
JABHUKCHHNU 11O HAKJIOHHOU IIJIIOCKOCTH
8 CBoOoaHoe magenune teia. OneiTel [ annnes 1
PaBHOMEpHOE IBIKEHUE 110 OKPY)KHOCTH.
9 1 P A 5 pj}; . | bubmoreka [JOK
epuoj M yacTota ooOparieHus. JInaeinas u
3 P https://m.edsoo.ru/ff0ael76
yTJIOBasi CKOPOCTH
10 leHTpOCTpEMUTENBHOE YCKOPEHUE 1
. Bubnanorexa ILIOK
11 ITepBbiii 3akoH HproTOHA. BEKTOp CHITBI 1 1

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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Bropoit 3akon Herorona.

bubmunoreka LIOK

12 PaBHoxeiicTByrOMIIas cria https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepno3unus cui Bubmmorexa HOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB bu6mmoreka [IOK
Herotona https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka Bubmmorexa HOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaGopaTtopHas pabora «OnpeneneHue bubmuoteka [JOK
YKECTKOCTH TIPY>KUHBD https://m.edsoo.ru/ff0aee28
13 Cuna Tpers bubmmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna TpeHUsD bubmorexa OK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "Onpezaenenue bubnuoreka [JOK
Kod(urmenTa TpeHU CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenne 3agad o teme "3akonbl HeroToHA. bubmunoreka LIOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0atb8e
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubmuotexa [JOK
TATOTEHUA. Y CKOPEHHE CBOOOIHOTO MaCHUS https://m.edsoo.ru/ff0at044
VYpoxk-koHpepenuus "J[BukeHne Tea BOKPYT
23 rpaBuTannoHHOrO 1eHTpa (ComHeyHas
cucrema). ["amaktuxu"
24 Pemienne 3aga4 mmo teme "Cujia TSODKECTH U bubmunoreka LIOK
3aKOH BCEMHUPHOT'O TSATOTEHUS" https://m.edsoo.ru/ff0af5{8
25 IIepBas kocMHu4ecKast CKOPOCTb. Bu6muotexa [JOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33¢c
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PaBHOBecue MaTepuaJbHOW TOYKHU.
AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe

but6mmoreka [IOK

26 TBEPJIOTO TeJIa C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuinsl. LleHTp TsKRECTH
)3 Pemenue 3agay mo reMe "MOMEHT CHIIBIL. but6mmoreka [IOK
Hentp Tsoxectn” https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM paboTe MO TeMe
29 "MZX&HI/I‘IGCKOG ,I[BI/II)}KGHI/IG. ’ bubmorexa [IOK
N https://m.edsoo.ru/ff0b0408
Bzaumoneiicteue Tea"
KonTponpHas pabora mo Teme
30 "MGXI;.HI/I‘-IGCK(I:G JIBUKEHUE. buommorexa IOK
N https://m.edsoo.ru/ff0b06ec
B3aumonetlicteue Tea"
Nmnynse Tena. UMmynsce cuibl. 3aKoH
31 COXpZHeHI/ISI I/IMHy.HbZa. Yupyroe u Bubmmorexa HOK
. https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMOJCICTBIE
1 Pemenue 3agau no teme "3aKkoH COXpaHEHUS bu6mmoreka [IOK
uMIyibca” https://m.edsoo.ru/ff0b096¢
1 VYpoxk-koH(pepennus "PeakTHBHOE ABUKEHUE
B MPUPOJIE U TEXHUKE"
34 Mexannueckasi paboTa U MOIIIHOCTh Bubmmorexa [OK
https://m.edsoo.ru/ff0b0ag4
15 Pabota cunbl TSKECTH, CHITBI yIIPYTOCTH U bubmuotexa [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue
16 paboThI CUJIBI TPEHUS TPU PABHOMEPHOM

JBMXKCHUU TEJIa 11O FOpHSOHTﬂJ’IBHOﬁ
IOBEPXHOCTU»



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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Cas13b dHepruu u padboTsl. [loTeHnanpHas

37
SHEPrus
38 Kunernueckas sneprus. Teopema o Bu6muotexa [JOK
KUHETHYECKON SHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YIHEPTUHN B MEXAHHUKE
JlaboparopHas pabota «/3ydeHue 3akoHa bubmmoreka [JOK
40
COXpaHEHHS YHEPTUN» https://m.edsoo.ru/ffOb12fe
A1 KoisebarenpHO€E IBUKEHNUE U €T0 but6mmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue KojieOanus. BeiHyX/1eHHbIS bu6mmoreka [IOK
koneOanust. Pe3onanc https://m.edsoo.ru/ff0b2010
43 MareMaTuuecKkuil U Npy>KUHHBIA MAsITHUKH
VYpok-uccnenoBanne «3aBUCUMOCTD ITepHoaa
44 P Samuii A PHOA but6mmoreka [IOK
KOJIEOAHMH OT )KECTKOCTH IIPY>KUHBI M MaCChI
py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparreHre SHEPTUU IPU MEXaHHIECKUX
KoIeOaHusIX
Jlaboparopnas padbora «OnpeneieHue
46 patopHai p 5 P IE bubmuoreka [{OK
YacTOTHI U IIEpHOaa KOJIEOaHUH Py KUHHOTO
pHOA by https://m.edsoo.ru/ffOblaec
MAasITHUKA
Jlaboparopnas padora «IIpoBepka
47 patopHai p P é) . bubmuoreka [{OK
HE3aBUCHUMOCTH IIEpHOaa KoJIeOaHul rpysa,
PHO py https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTHU, OT MacChl Tpy3a»
Mexanmnueckne BoiaHBEL. CBOMCTBA
43 I bu6mmoreka [IOK
MeXaHUYeCKUX BOIH. IIpomoabHbIE U
pox https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJTHBI
49 VYpoxk-koH(pepennus "MexaHUIeCKHEe BOTHBI

B TBEPAOM Teie. CeiCMUYECKUE BOTHBI"



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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50

3ByK. PacripocTpanenne u OTpakeHHe 3ByKa

Ypok-uccnenoranue "Habmonenue

31 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"

5 ['poMKOCTb 3ByKa U BHICOTA TOHA.
AKyCTUYECKU PE30HAHC

53 VYpok-koHpepenuus "YnpTpa3Byk u Bu6muotexa [JOK
UHOPa3BYK B IPUPOIEC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe Mo Teme BuGmorexa LOK

54 "3akoHbI COXpaHeHus. MexaHn4eckue

https://m.edsoo.ru/ff0b250
KoJie0aHus U BOJTHBI"
KoHTponbHas padoTta mo teme "3aKkoHbI

55 coxpaHeHus. MexaHn4eckue Kojie0aHus u
BOJIHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnuoreka [JOK
DIIeKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
VYpoxk-koupepennus "llkana
3JIEKTPOMAarHUTHBIX BOJIH. Mcnonb3oBaHue bubmuoteka [JOK

58 .
9JIEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"

" .

“ VYpok-uccnenopanue "M3ydyeHune CBOMCTB Butmorexa LIOK
3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIIBIO hitps://m.cdsoo.ru/f0b2c6e
MOOmMIIBHOTO TenedoHa"

60 Pemenue 3a1a4 Ha ornpe/iesieHUe YacTOTHI U
JUTMHBI 3JIEKTPOMAarHUTHON BOJIHBI

61 DNeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [JOK
CkopocTb cBeTa. BonHoBBIE cBOIiCTBA cBETa https://m.edsoo.ru/ff0b31d0

62 Ucrounuku cBeta. [IpsiMonuueitHoe bubmuoteka [JOK



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

pacnpocTpaHeHue cBeta. 3atMeHust CoaHia
u JlyHbl

https://m.edsoo.ru/ff0b3658

3aKOH OTpakeHUs CBeTa. 3epKkaja. Pemenue

bubmunoreka LIOK

63 3a/1a4 Ha NpUMEHEHHME 3aKOHa OTPaKECHMS
P p https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS bubmuotexa [JOK
64
cBeTa https://m.edsoo.ru/ff0b3aea
ITonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcmons3o Z pe o opo €HHETO Bubmmorexa [IOK
MTOJIL30BAHKE MOJHOIO0 BHYTPEHHET
yIp https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYCCKUX CBETOBOAAX
JlaGopatopHas pabota "HccnenoBanue
66 3aBUCHMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia maJieHus Ha TpaHuIle "BO3TyX-
crexino""
Ypok-koHdpepenuus "McnonpzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3L"
68 P 0 bu6mmoreka [IOK
nH3BL. ONTHYECKas CHJIa TNH3EI
https://m.edsoo.ru/ff0b3f2¢
69 ITocTpoenune n3o0pakeHm 3a Bubmmorexa [IOK
TPOEHHE U JKEHHH B JTMH3aX
p p https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas padora "Omnpenenenue
70 P patopHai p pel . bubmoreka [{OK
OKYCHOI'O PACCTOSHHUSA M OIITUYECKOH CHIIBI
Y 13 " https://m.edsoo.ru/ff0b4206
coOMparoIIe JTNH3BI
Ypok-koHpepenmus "Ontudeckue TMH30BbIC bubmmoreka [JOK
71 |
npuOOopHI https://m.edsoo.ru/ff0cOa7e
bubanoreka IJOK
72 I'ma3 kak ontuyeckas cucteMa. 3peHue 1

https://m.edsoo.ru/ff0b4684
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Ypok-koHpepenmus "ledextsr 3penus. Kak

73 "
COXpaHUTb 3PCHHE
Paznoxxenue 6enoro ceeta B cieKTp. ONBITHI
74 Hprotona. Cnoxxenue cneKTpaanbI;)x IIBETOB. buommorexa IOK
https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OMBITHI 11O
75 pa3lIoKEHUI0 0EJI0T0 CBETa B CIIEKTP U bubmuoteka [JOK
BOCIIPHSTHIO [IBETA MIPEIMETOB IPU MX https://m.edsoo.ru/ff0cOe2a
HaOJI0IeHUH yepes3 [[BETOBbIe (GUIbTPHI"
VYpok-npakTukyM "BogHOBBIE CBOKCTBA
76 CBeTa: qucIiepcusi, MHTephEepeHITUs U
nudpakmms"
77 OmnbiTer Pesepdopa v mianeTapHast MOJIETb bubmuotexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 ITocrynarer bopa. Mozaens aroma bopa
79 HcnyckaHnne v mOrJIONEHNEe CBETa aTOMOM. but6mmoreka [IOK
KBanThb1. JIuneluaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144¢
20 Ypok-nipaktukym "HaOmroneHre CrieKTpoB bubmoreka [IOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BUBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Ctpoenne atromHoro siapa. Hyknonnas bubmuotexa [JOK
MOJIEIIH https://m.edsoo.ru/ff0c18ac
83 PanunoaktuBHbIie npeBpaienus. M3otomnst bubmorexa HOK
https://m.edsoo.ru/ff0clal4
Pemienne 3agau mmo teme: "PaguoakTHBHEBIC Bbubmunoreka LIOK
84
npeBpaieHus” https://m.edsoo.ru/ff0c1b4a
85 [lepuon nonypacmnana
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26 Ypok-koHpepenmus "PagnoakTuBHBIC bubnmoreka [JOK
W3JIyYCHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

%7 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS Bu6muotexa [JOK
3apsIOBOTO U MACCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
DHeprus CBsI3U aTOMHBIX sziep. CBsA3b MacChl bubnuotexa [JOK

88
Y DHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "fAnepHsie peakuun"

90 Peakiuu cuHTe3a U neneHus saep. but6mmoreka [IOK
Uctounuku sHeprun ConHIla U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepennus " nepHas sHEpreTHKA.

91 JlelicTBUA paliOaKTUBHBIX W3TYUYCHHUI Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka Kk KOHTPOIBHOU PabOTE MO TEME

9 "DNEeKTpOMarHuTHOE MOJIE. bubmuoteka [JOK
DneKTpoMarHuTHbIC BoJHBI. KBaHTOBEIE https://m.edsoo.ru/ff0c223e
sABICHUS"

KonTtponbHas pabora o Teme
93 "DeKTpOMarHUTHOE MOJIE.
DneKTpoMarHuTHeIe BoJHbI. KBaHTOBEIE
sABICHUS"
[ToBTropenue, 0600meHue. JlabopaTopHsie Bu6muotexa [JOK

94 .
paboTsl 1o Kypcey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Penenue

95 paC‘IeTII){BIX u Ka‘IeCL”I[lBeHHBIX 3a/1a4 10 TeMe bubmorexa LIOK
. | https://m.edsoo.ru/ff0c2572

TerutoBble MpoLECCHI
[ToBTOpenue, o600IeHNE. Permenue BuGnmorexa LIOK
96 pacyYEeTHBIX U KAYECTBEHHBIX 3a]a4 110 TEME

"KIIJI TerioBeIX aBurarenci'

https://m.edsoo.ru/ff0c2a22
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[ToBropenue, 0600meHue. Perenne

bubmunoreka LIOK

97 pacUETHBIX U KQUECTBEHHBIX 3a7a4 MO TEME 1 https-//m.edsoo.rw/f0c2b30
"KII/ snexTpoycTtaHoBOK"
[ToBTopenue, 06o0meHue. JlabopatopHsie Bu6muotexa [JOK
98 1 1
paboTsl 1o Kypcy "CBeToBbie siBIeHUS" https://m.edsoo.ru/ff0c2¢52
| Home e e e |
TEKCTAaMH II0 TEM KOHEBI COXPaHEHUS B
" P https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
100 [ToBTOpenwue, 0600meHue. Pabora ¢ | bu6mmoreka [IOK
TekcTamu 1o teMe "Konebanus 1 BOIHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menHue. Pabota ¢ 1 bubmunoreka LIOK
TexcTamu 1o TeMe "CBeToBEIE SIBJIEHUSA" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600meHue. PabGora ¢
102 TekcTamu 1o Teme "KBaHToBas u siepHast 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /IVISA YHEHUKA

» Gusuka, 7 knacc/ [eppimkua A.B., OG11ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «31aT€NbCTBO «DK3aMEH»

» dusuka, 8 knacc/ [lepeimkun A.B., OG11ecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AxtinonepHoe o6mecTBo «3naTtenscTBO
«IIpocseuieHue»

» ®usuka, 9 xknacc/ [eppimkun A.B., ['ytHuk E.M., O6mecTBo ¢
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpPHOE OOIIIECTBO

«M3marenscTBO «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA

7 KITACC

1.PaGouas nporpamma.

2. I[IporpaMMbl OCHOBHOTO 00111€T0 00pazoBanusi. Puznka. 7 — 9 Kiaccel
(aBropsi:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kinacc/ Cocr. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM yIEOHUKOM:

4. Tlepprmkun A.B. @usnka. 7 kinacc. Y4eOHUK a1 00111€00pa30BaTeIIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykammk B.U. C6opHUK BOmIpocoB 1 3a1a4 no usuke. 7-9 ki — M.
ITpocemienne, 2010. —192c¢.

8 KIIACC

1. PabGouas nporpamma. @usuka. 7 — 9xmacchl: yaeOHO-METOAMYECKOTO
rmocoowus /coct. TuxonoBaE.H. — 2-e uza.,crepeorur. —M.: JIpoda,2013. —
398,(2)

2. I[IporpamMmmbl OCHOBHOTO 00111€T0 00pa3oBanust. Pusnka. 7 — 9 KIaccel
(aBTopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma 1o ¢usuke. 7 kimacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUH C BLIOPAHHBIM YUSOHUKOM:



4. Ilepwimikun A.B. ®usnka. 7 knacce. YueOHUK 111 00111€00pa3oBaTeIbHbIX
yupexaeruit . M.:Ipoda. 2011

5. Jlykamuk B.M. Co0opHUK BOIPOCOB U 3a1a4 1o ¢pusuke. 7-9 k1. — M.:
[Tpoceemenne, 2010. —192c¢.

6. Kupuxk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEJIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 kiacc. Jlaboparopubie padboTbl. KoHTpoIbHBIE
3aganus. —CaparoB:Jluneit, 2014.

8. «KoHTponpHO-u3MepuTenbHble MaTepuanbl. Pusuka. 7 kiacc/Coct. H.N.
3opuH. — 2-¢ m31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meToandeckoe nocooue/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ilepoimkun ®@usuka-8ki 2017 M. Ipoda

11.H.B. ®unonopuu Metoaudeckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CamocTosATeNIbHbIC U KOHTPOJIbHBIE PAOOTHI-8
kimacc 2017 M. [poda

13.B.B. [llaxmaTtoBa ,O.P. llledep Auarnoctudeckue padbotsl -8 kiacc 2016
M. Ipoda

14.A.E. Mapon, E.A. Mapon, C.B. [To3oiickuit Coopark Bornpocos u 3a1au
2015 M. Jlpoda

9 KITACC

1. PabGouas mporpamma. @usnka. 7 — 9xinacchl: yaeOHO-METOAMUECKOTO
rmocobus /coct. TuxonoBaE.H. — 2-e uzn.,crepeorum. —M.: JIpoda,2013. —
398,(2)

2. [IporpaMmMbl OCHOBHOTO 00111€T0 00pa3oBanust. Pusnka. 7 — 9 KIaccel
(aBTOopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas mporpamma o ¢usuke. 7 kimace/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C BLIOPAHHBIM YUESOHHUKOM:

4. Tlepprmkun A.B. @usnka. 7 kinace. Y4eOHUK a1 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. C6opuuk BonmpocoB u 3a1a4 no ¢usuke. 7-9 k1. — M.:



IIpoceemenune, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEJIBHBIE U
KOHTPOJbHBIE PaboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 kiacc. Jlaboparopubie padboTbl. KOHTpoIbHBIE
3aganus. —CaparoB:Jluneit, 2014.

8. «KoHTponbpHO-u3MepuTenbHble MaTepuanbl. Pusuka. 7 kiacce/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-meToandeckoe nocooue/ A.E.
Maposn.- M.: Jlpoda, 2011.- 123c.:

KoHTponbHBIE 1 caMOCcTOsATENbHBIE pa0OTHI IO Pu3MKe. 9 Kacc: K y4eOHUKY
A.B. Ileppimikuna, E.M. I'ytHuk «®u3uka 9 knace» / O.U. I'pomiieBa. — M.:
N3zmatenscTBO «IK3amen», 2014.

Tectol o pusuke. 9 knace: k yueOuuky A.B. [lepeimikuna, E.M. I'yTHHK
«Pusuka

9 xnaccey / O.U. I'pomueBa. — M.: MznarenscTBo «OK3aMen», 2010.

®dwusuka. 9 kmacc. TemaTudeckue TeCTOBBIC 3aManust 17151 oaArotoBku k ['MA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupouikuna. — Spocnasis: OOO
«Axkanemus pazButus», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

7 KIIACC

. bubnnoreka — Bcé no npeametry «duszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Eaunas xomnekius nudpoBbeix 00pa3oBaTeNbHbIX pECypcoB. — Pexxum

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

4. VlaTepecHble MaTepHAIIbl K ypOKaM (DH3UKH 11O TEMaM; TECTHI 110 TEMaM;
HarJIsIAHBIE TOco0us K ypokam. — Pexxum fgoctyma: http://class-fizika.narod.ru
5. llndposeie oOpazoBaTeabHbBIE pecypchl. — PexxuMm qocTymna:
http://www.openclass.ru

6. DneKTpoHHbIE yueOHUKHU 10 pusmke. — Pexum nocryna:



http://www.fizika.ru

8 KIIACC

1. bubmmoteka — Bc€ mo mpeamety «Dusnkay. — Pexxum moctyma:
http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexxum goctyma: http://fizika-class.narod.ru

3. Equnas xomtexius iudpoBeix 00pa3oBaTeIbHBIX PECYpCcoB. — Pesxxum

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

4. VlnTepecHble MaTEpHUaIIbl K ypOKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;

HaIJISITHBIE TTOCOOUS K ypokam. — Pexxum focryna: http://class-fizika.narod.ru

5. llndposeie oOpazoBaTeabHbBIE pecypchl. — PexxuMm qocTymna:

http://www.openclass.ru

6. DIIeKTpOHHbIE YYEOHHUKH 10 Pusuke. — Pexxum gocrymna:

http://www.fizika.ru

9 KITACC

1. BuneoonsiThl Ha ypokax. — Pexxum mocryna: http://fizika-class.narod.ru

2. Enunas kosuiekiust 1udpoBbIX 00pa30BaTeNbHBIX peCypcoB. — Pexxum

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

3. NHTepecHbIe MaTepuaibl K ypokaM (U3UKHU MO TEMaM; TECTHI IO TeMaM;

HarJIsIAHBIE TOco0us K ypokam. — Pexxum fgoctyma: http://class-fizika.narod.ru

4. Iludpossle 0OpazoBarenbHbIE pecypchl. — Pexxum octymna:

http://www.openclass.ru



5. DneKTpoHHbIe Y4eOHHUKHU 10 pusuke. — PexxuMm gocrymna:

http://www.fizika.ru

6./lucranmuonnas mkoja Ne368 http://moodle.dist-368.ru/ OTKpHITHIH K1acc.

CeteBoe oOpa3zoBaTenbHOe coodiiecTBo. http://www.openclass.ru/node/109715

7. Enunas xomnekius udpoBbix 00pa3oBaTeIbHbIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN HEHTP WHOOPMAITMOHHO-00PA30BaTEIIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnaTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTaOps» MaTepuabl o PU3HKE.

http://archive.1september.ru/fiz

11. Aanmanuu pusndeckux o0beKToB. http://physics.nad.ru/

12. XKXusas pusuka: oOydaromias mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



