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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3Mke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHWUN K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOU
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 TIPaMOTHOCTH OOYYalOIIMXCS W OpraHu3alvio H3yueHus (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  OOy4eHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUYCOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHus.
[Iporpamma no ¢u3MKe ycTaHaBIMBACT paclpelesieHue yueOHOro MaTepuana Mo roaam
oOyueHust (1o Kiaccam), NpeAsiaraeT NPUMEPHYIO IIOCIEIOBATEIbHOCTh HW3YUYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U YyuéTe BO3PACTHBIX
0COOEHHOCTEH 00yJaronuXcsl.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOUYECKOM MTOMOIIH YUUTEIIO
B CO3JIaHMH paboueil mporpamMmel 1o y4eOHOMY MpeIMETY.
Ou3rKa SBISIETCA CUCTEMOOOPA3YIOIIUM JI €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB U SBJICHUHN, N3yYaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nUeckoil reorpadueli, 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 0Opa3oBaHMs B CTPYKType 0OIIero odopa3oBaHUs
COCTOUT B (POPMHUPOBAHUM ECTECTBEHHO-HAYUYHOW TPaMOTHOCTM M MHTEpeca K HaykKe Yy
00ydaromuxcs.
Wzyuenne ¢usukum Ha 0a30BOM YpOBHE MPEAINONAraeT OBJIAJCHHE CIIEAYIOUIMMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMHI €CTECTBEHHO-HAYyUYHYI0 TPAaMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO MCCIIeI0BAHUS;
® UHTEPHPETUPOBATh JaHHbIE W KCIOJIb30BaTh HAyuyHbIE JOKa3aTelbCTBA IS
MOJTyYEHUs BEIBOJIOB.
Ilenn wm3yueHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMs OMpEEiICHBI B
Konnenmnuu npenoaasanust yuebHoro npeamera «dusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoit ®enepauuu, 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
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;



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

® Dpa3BUTHE NPEICTABICHUNA O BO3MOXKHBIX cdepax Oyaymeid mnpodeccHoHaIbHOM
NeSTeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MMOATOTOBKA K JAJIbHEHIIEMY OOyYEHHIO B 3TOM
HaTPaBIICHUU.

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

o0Opa3zoBaHust 00€CIIeUNBACTCS PEIICHUEM CISAYIONIHNX 3a1ay:

e npuoOpeTeHHe 3HaHUM O [HUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e TpHOOpPETEHHWE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PHU3WUYECKHE SBICHHUS C
MCIIOJIb30BaHUEM TOJyUYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB pEIICHUS MPOCTEUIINX pPACUETHBIX 3a/ad C HCIOIh30BAHUEM
buznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YMEHWUN HAOMIOJATh TNPUPOAHBIC SBICHUS W  BBIOJHATH  OIBITHI,
nabopaTtopHble pabOTHl M SKCIIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB PabOTHI ¢ HH(OpPMAIUEH (UINUIECKOTO COACPIKaHUs, BKIIOYAs
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYIECKOE
OIICHUBaHKME UH(POPMAIINH,

® 3HAKOMCTBO €O cdepamu MpohecCHOHATBHON NeATEeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM,
U COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbINi ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs
orBoguTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 gaca B
HEJIETIO), B 9 Kjiacce - 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemsblii B mporpamme 1o (Gpu3uKe mepeueHb Ja0opaTOPHBIX PabOT U OMBITOB HOCUT
PEKOMEHIATENbHBIN XapaKTep, YUYHTENb JelaeT BHIOOp TpOBENEHHUS JabOpaTOpPHBIX padoT U
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. Ousuyeckue ABICHUA: MEXAHUYECKUE,
TEIJIOBBIC, IEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenWuuHbL. 3Mmepenue ¢usndeckux BeauunH. Dusnyeckue MNPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €TUHUII.

Kak ¢u3uka m apyrue ecrecTBEHHbIE HAayKW H3ydaloT MpHpoay. EcTecTBEeHHO-HAy4YHBIH
METOJI TIO3HAHWS: HaOIIOJeHHE, IMOCTAHOBKA HAYYHOTO BOMPOCA, BBIABM)KCHHE THIIOTE3,
HKCIEPUMEHT TI0 TIPOBEPKE THUIOTEe3, OObACHEHHE HalmromaemMoro sBieHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIC, INEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuyeckue MpUOOPHI M MPOIEAYpa NMPSIMBIX U3MEPEHHI aHAIOTOBBIM U ITU(DPOBBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimel.

1. OmnpeneneHue NEHBI JEICHUS IKATbl U3MEPUTEIHLHOTO MPUOOpA.

H3mepenue paccTosHUMN.
W3mepenune 00bEMa KUAKOCTH U TBEPIOTO TeTA.
Onpenenenne pa3MepoB MAJIbIX TEJ.

e W

W3mepenune Temmeparypbl IpH IOMOIIM >KUAKOCTHOTO TEPMOMETpa MW JlaTYMKa
TEeMIEpPaTyphl.
6. IlpoBeneHue wuccieqoBaHUsI MO MPOBEPKE THUIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYyIIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIE BHICOTA TyCKa.

Pasznea 2. [lepBoHayaibHbIe CBeJEeHUS 0 CTPOCHUU BelllecTBA.

CtpoeHue BellecTBa: aTOMbl U MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBaIOIINE
JTUCKPETHOE CTPOCHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTULl C TEMIEpaTypou.
bpoyHnoBckoe nmBwxkenue, nuddysus. B3aumopeiicTBUe YacTHI[ BEUIECTBA: MPUTHKEHUE H
OTTaJIKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEM U  TBEPIBIX
(KpUCTaNIMYECKUX) Tel. B3amMOCBS3b MEXKIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OcOoOEHHOCTH arperaTHbhIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmoneHnue 6pOyHOBCKOTO JABHKEHHS.

2. HaGmronenue nuddys3un.

3. HalGmionenue siBieHU, OOBICHSIOMMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHUEM YacTHUIL

BEIIeCTBA.

Jlabopamopuvie pabomsl u onvimol.

1. OrmeHka auamMerpa aToMa METOJOM PsIIOB (C UCIONIb30BaHueM (poTorpaduii).

2. OmbITB IO HAOIOICHUIO TEIUIOBOTO PACIINPEHUS Ta30B.

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

Pa3nen 3. /IBu:xkeHHe U B3auMO/ieilicTBUE TeJl.



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

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumoneicTBUEe Tell Kak NPUYMHA HW3MEHEHUS
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. SIBIeHUE TArOTeHUss W cuia TsokecTu. Cua
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 pPacTsHKeHUs (AegopMaiiii) 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.

Hasnenne. CriocoObl yMEHBIICHUS U yBeTMYCHHs 1aBieHus. [{aBinenue ra3za. 3aBUCUMOCTb
JaBJICHUS Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TeAMU, KUAKOCTSIMH
u razamu. 3akoH llackansa. [IHeBMaTMueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTH OT
rnyounbl.  ['mapocratmdeckuid  mapagokc. CooOmiaronuecss  cocyabl. [ mapaBiuyeckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpHUMHBI CyIIECTBOBAHUS BO3IYIIHOM
o6onoukn 3emnu. Ombir Toppuyennu. M3mepenue atmochepHOro naBlIeHHs. 3aBUCHUMOCTH
aTMoc(epHOro JdaBiieHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBIICHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTpyKEHHOE B HUX TeJ0. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.

1. 3aBHCHMOCTb JaBIEHHUA raza OT TEMIEPATYPHI.

[lepenaua naBieHuUst )KUJKOCTBIO U Ta30M.
CooOmaromuecs COCyIbl.

I'mapaBauyeckuit mpecc.

[IposiBnenue necTBus aTMOCHEPHOTO TaBJICHHS.

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
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh YACTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKM M OIpeleleHHE €€
IPy30I0ABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.
Mexanudeckast pabota. MOIIHOCTS.
[IpocTbie MexaHHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecus

pblyara.

[IpuMeHeHre npaBuiIa paBHOBECHS pbhluara K OJOKY. «30JI0TO€ MPaBUIO» MEXaHUKH.

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

OJIHOTO BUJ1a MEXaHUUECKON S3HEPTUU B JPYTroi. 3aKOH COXPaHEHUS DHEPIHH B MEXAHUKE.

Hemoncmpayuu.
1. Ilpumepsl IPOCTBIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimel.
1. Omnpenenenue pabOTHl CUJIIBI TPEHUS TMPU PABHOMEPHOM [BIIKEHUM Tela IO
TOPU30HTAIILHON ITIOBEPXHOCTH.
2. Hccnenosanue ycia0BUH paBHOBECHUS pblyara.
3. WMsmepenune KIIJl HakIOHHOM MIIOCKOCTH.
4. W3yyeHune 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPIHUH.
8 KIIACC

Pa3nen 6. TenoBble siBIeHUS.

OCHOBHBIE TTOJI0KEHUS MOJICKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHU BelecTBa. Macca
U pa3Mepbl aroMOB M MoJieKyld. ONbITbl, MOATBEPXKIAIONIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSIHUMN BemlecTBa. Kpucramimaeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CmauMBaHWE M KanWULBIpHbIE sBIeHUsA. TeroBoe
pacuIMpeHme U CKaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBMUKEHHUS YaCTUILL.
Buyrpennsist sHeprusi. CrmocoObl W3MEHEHHsS BHYTPEHHEH SHEpruu: Terjionepenada u
coBeplieHre paboThl. Bupl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, H3ITyYCHHE.



KoimuectBo Temnorel. YaeinpHasd TEIIOEMKOCTH BeELIECTBA. 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(hEpHOTO JTaBJICHHUS.

BnaxunocTs Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner  pabotel TeruoBbix auratenei KIIJ[ TemmoBoro psuratens. TermioBbie
JIBUTATENIM U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aK0OH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU B TEIIOBBIX MPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHKEHUS.

Hab6mronenue nuddysnn.

HaGmronenue siBIeHUI cMadiBaHUS ¥ KaWILIISIPHBIX SIBICHUH.

HaGmroienne TemmoBoro pacipeHus 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

. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBJICHUU.

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 TETUIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TElL.
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 JUIMHBI CTOJIOMKA KHUAKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIIepaTyphl.
7. HaOmronenue u3MeHEeHHs] BHYTPEHHEH SHEPruu Tejla B pe3yjbTaTe Terionepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccrnenoBanue sBiIeHMs TEIUIOOOMEHA IPU CMEUIMBAHUN XOJIOIHOM 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 BIXKHOCTH BO3/1yXa.
13. Onpenenenue yaeabHON TEIUIOTHI IJIABJICHUS JIbA.
Pa3nes 7. DiiekTpu4ecKue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Tel. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3aumoneincTBue 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHUCTBUS 3apsOKEHHBIX TEJ OT BEIMYUHBI
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 ANIEKTpUIECKOro 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. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  neKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenua.
OnekrporerHepatop. CrnocoObl TOMYyYEHHUsS AIEKTPUUYECKOW OSHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa poJia AIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
YCTpOUCTBO U JEHUCTBUE IIEKTPOCKOIIA.
DIEeKTpOCTaTUYECKAsT MHIYKLIHS.
3aKOH COXpaHEHUs MEKTPUIECKUX 3aPsaA0B.
[IpOoBOTHUKY M AUDIIEKTPUKHU.
MopenupoBaHu€e CUIOBBIX JTMHUHI JIEKTPUUECKOTO MOJIA.
HcTouHrKkH MOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.

. DJIIEKTPUYECKU TOK B )KUIKOCTH.

. "'a30BbIi1 pazps.

. U3mepeHne cuiibl TOka aMIepMeTPOM.
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. I3MepeHue 31eKTpUUECKOro HapsyKEHUS! BOJIBTMETPOM.

[EY
D

. PeocraTt 1 MarasuH COnpOTUBIICHUN.

. BzauMoelicTBue NOCTOSIHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXKHOCTH Pa3IeJICHUs TOJIFOCOB MAarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

R
O 00 N O WUn

. 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
ua b WN -

. 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 MPHU IOCIEN0BAaTEIbHOM COEAMHEHHU
JIByX PE3UCTOPOB.

9. Ilpomepka mpaBuia JJIsl CHIIBI TOKA IIPU MapaJUICTLHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenue 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 TIOJISI TOCTOSHHBIX MAarHUTOB MpH HUX OOBEAMHEHUU U
pa3aeNeHun.

16. UccnenoBanue AeCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

ok wnNRE

17. OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBUSI 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 WHAYKOWUU: 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 TIpsIMOJTHHEHHOE qBHkeHne. CBoOOAHOE mageHne. OnbIThI
lanunes.

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

ITepsbiit 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. HeBecomocts u
HEPETPY3KHU.

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

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

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

SHEPrUu

u pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEjIa, MOAHATOIO Hald IOBECPXHOCTHIKO 3CMJIH.

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

Hemoncmpayuu.

1. HaOmoneHue MeXaHU4eCKOro JIBUKEHHS 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 «Temexkar
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 NpyU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya uMIyabca npu B3aKMOACHCTBUU TEN.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJICHCTBUH TEJI.

12. CoxpaHeHue uMIlyjibca MPU HEYIPYTrOM B3aUMOJICHCTBUH.

13. CoxpaHeHue UMIyJbca Ipu abCOTIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGmroienrne peakTUBHOTO JIBVXKCHHUS.

15. CoxpaHeHre MEXaHUYECKOM YHEPTUU TIPU CBOOOHOM I1aJICHUH.

16. CoxpaHeHrEe MEXaHUYECKON 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 CKOJNBXKEHUS 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: €CIUM TNPUH PABHOYCKOPEHHOM JIBWKEHHU O€3 HavaabHON
CKOPOCTM IIyTH OTHOCSTCS KaK psijJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHHU OJJUHAKOBBI.

6. HccnenoBanue 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.
Pa3nea 9. Mexannuyeckue KoJ1e0aHUA U BOJIHEIL.

KonebarensHoe nBuxkenne. OCHOBHbBIE XapaKTEPUCTHKU KoJeOaHW: MEpUoJ, 4acToTa,
aMIIMTya. MaremMaTud4ecKuil U NPy XKUHHBIM MasTHUKU. IIpeBpalieHue 5sHEprum Inpu
K0J1e0aTeIbHOM JIBHKEHUU.

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

CaoiicTBa MexaHnnueckux BOJdH. [IpogonpHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.
3ByK. ' poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(dpa3ByK u yabTpa3ByK.
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 npoJoibHbIX U IONEPEUHBIX 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 TIEpUO/Ia KOJIeOaH A TPY)KUHHOTO MasiTHHKA.

HccnenoBanre 3aBHCHMOCTH TEPHO/Aa KOJEOAHHH IMOABEHICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHo/ia KojJeOaHUM MpPY>KUHHOTO MasTHUKA OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH IEpHO/a KOJICOAHWH Tpy3a, TMOABEIICHHOTO K HHUTH, OT
Macchl rpy3a.

OnbITh, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh TMEpUoia KOJeOaHWH MPYKHUHHOTO
MasATHHUKA OT MACChI I'py3a U JKECTKOCTU MPY>KUHBI.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

Pazgen 10. JjieKTpOMAarHuTHOE 1MOJI€ M DJIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 35eKTpoMarHuTHBIX BOJIH. VICIIOnb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JUJII COTOBOM

CBs3H.

DJeKTpoMarHuTHas npupoa ceeta. CKoOpocTh cBeTa. BolHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJiHOBEIE CBOMCTBA CBETA.

Jlabopamopusie pabomsl u onvimol.

1.

W3ydeHue cBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHUS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsMosMHENHOE pacpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpakenue cera. Ilnockoe 3epkano. 3aKoH OTpakeHHUs CBETA.



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

Jlunza. Xox nyued B numH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. bim3opykocTs U JaIbHO30PKOCTb.

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

Hemoncmpayuu.

W oeNU A WNPRE

[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue cBeTa.

[onyuyenne n300pa>keHMii B INIOCKOM, 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 yTJIa 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 n300pakeHHI ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Onpenenenne POKYyCHOTO PACCTOSTHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

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

Pa3zgen 12. KBanToBLIe sIBJIEHUS.

Omneiter Pe3epdopna u mianerapuas mozaenb aroma. Mojaens atoma bopa. Mcnyckanue u
IIOTJIOICHUE CBETAa aTOMOM. Ksaurel. JIluneiyarnie CIICKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyknonnass Momens aroMHoro sigpa. M3orombl. PamnoaktuBHBIE TpeBpaieHus. Ilepuop
noJTypacrnaja aTOMHBIX sIJIep.

SnepHble peakuu. 3aKOHBI COXPaHEHUS 3apsJ0BOTO U MACCOBOTO YUCEN. DHEPTHUsl CBSI3U
ATOMHBIX SAOCP. CBsa3p MacChl U OHCPTHHU. PeaKI_[I/II/I CHUHTC3a WU HACJICHUSA ALCP. Hcrounukn
sHepruu CoyHIA U 3BE3I.

SnepHas sHepretruka. J[edcTBUS paguOaKTUBHBIX 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.

IToBTOpHTEBLHO-00001IIAOIINI MOLYTb.

[ToBTOpUTENBHO--0000IIAIONIMI  MOIYNb TpEeJHA3HAYeH [UIsl  CHCTEMAaTH3allid |
00001IeHUSsT TPEIMETHOTO COACPIKAHHSI M OIBITA IEATEeIHbHOCTH, TPUOOPETEHHOTO MPU U3YICHUU
BCero Kypca (pusuku, a Takxke JUisl MOArOTOBKM K OCHOBHOMY I'OCYAapCTBEHHOMY 3K3aMEHY IO
busuke 11t 00yJaroIINXCs, BRIOPABIIMX 3TOT YUCOHBINA MPEIMET.

[Ipy wu3ydeHUM JAHHOTO MOJIYJSI pEAIM3yIOTCA UM CHUCTEeMAaTH3UPYIOTCS  BUJBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecredymBaeTcs JOCTIKEHUE TPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMbIX PE3yJIbTaTOB 00y4YeHHs, (pOpMHUpYyeTCsl eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICOBAHMS SIBJICHUM NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3UUYECKUE SIBJICHHS, MPUMEHSS TOTyYeHHBbIC 3HAHUS,
peuaTh 3aJ1a4u, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapaKkTep AaHHOTO pa3fiesia peanusyercs 3a CYET Toro,
4yTO 00y4aromuecs BHIMOIHSIIOT 3aJaHtsl, B KOTOPHIX UM MpeJiaraeTcs:

HA OCHOBE IMOJIYYCHHBIX 3HAHUI Paclio3HaBATh U HAYYHO OOBSCHATH (DU3MUECKUE SBIICHUS
B OKpPY’KaroLer MPUPOAE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEAOBaHUA (U3NYECKUX SIBJICHHUM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOTYUYECHHS TEOPETUYECKUX BBHIBOJIOB;

OOBSCHATH, HAyYHBIE OCHOBBI HAMOOJIEE€ BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPAKTHUYECKOTO MCIOIb30BaHUS PA3JIMUHBIX HCTOYHUKOB HHEPTUM Ha OCHOBE
3aKOHa MPEBPAICHHs U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3nKd Ha YypOBHE OCHOBHOrO o0O0Iero oOpa3oBaHMsI HaIpaBiIeHO Ha

JOCTHIKCHUEC IMYHOCTHBIX, MCTAIIPECAMETHBIX U ITPECAMETHBIX 06pazoBaTeanHx PE3YIbTATOB.

B pesynbrate u3ydeHuss (U3MKM Ha YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHus Y

oOyudatomerocst OyayT chopMHUPOBAHBI CIICAYIOIINE THYHOCTHBIE PE3YIbTAThl B YACTH:

1) naTpuoOTHYECKOr0 BOCIUTAHUSA:

— MpOSBICHHE UHTEpECa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOHN (puzmueckoit
HaYyKHU;

— IIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3HUKOB,

2) rpakIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY yUYacCTHIO B 00CYXI€HHUU OOIIECTBEHHO 3HAYUMBIX U ITHUECKUX
po06JieM, CBA3aHHBIX C IPAKTHUYECKUM ITPUMEHEHUEM JOCTHUKEHUHN (PU3UKU;

— OCO3HAaHHE BaXXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIMIIOB B JESTEIHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

— BOCIIPUSITUE ICTETHUECKUX KAueCTB (PU3UYECKONM HAYKH: €€ TapMOHUYHOTO TMOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

— OCO3HAHME LEHHOCTU (PM3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEUIIEH COCTABIIAIONIEH KYJIbTYPBHI;

— pa3BUTHE HAYYHOH JIFOO03HATETHPHOCTH, MHTEPECA K UCCIIEIOBATEILCKON ACSITELHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbSI 1 SMOIMOHAJIBLHOI0 0J1ATONOJYy U

— OCO3HaHME IEHHOCTH 0e30MacHOro o0pas3a XH3HH B COBPEMEHHOM TEXHOJOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha J0Oporax, c
ANEKTPUYECKUM H TETIJIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

— c(OpMHPOBAHHOCTb HaBBbIKA pedIieKCuu, MPU3HAHUE CBOETO IMpaBa Ha OIIMOKY U TaKoro
e MpaBa y Jpyroro 4eaoBeKa;

6) TPya10BOr0 BOCIMTAHMS:

— aKTUBHOE y4yacTHe B PEIICHUU MPaKTUYECKHX 3a7ad (B pamMKax ceMbU, 00pa3oBaTesbHOM
OpraHu3aluy, TOopoJa, Kpas) TEXHOJIOTMYECKOM W COLMAIbHOM HaIpaBJIECHHOCTH,
TpeOYIONINX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

— UHTEpEC K MPaKTHYECKOMY M3yUeHUI0 podeccuil, CBsI3aHHBIX C PU3UKOI;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

— OpUEHTalus Ha MpUMEHEHHE (QU3NYECKUX 3HAHWM A pelieHus 3axad B 00JacTH
OKpPY’KaIOIIeH Cpe/bl, MIAHUPOBAHUS MOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX IOCIIEICTBUN
JUISL OKPY KAIOLIEH Cpenibl;

— OCO3HaHHUE TI00aJIBHOr0 XapaKkTepa dKOJOTMUYEeCKUX MPo0sieM U MyTel UX peleHus;

8) ajanTannu K U3MEHSIOIIMMCS YCJIOBUSAM COLUAIBHOI U MPUPOIHOI cpeabl:

— MOTpeOHOCTh BO B3aWMOJACWCTBUM TPU BBINOJIHEHUU HCCIEIOBAaHUI M TMPOEKTOB
(bu3MUECKOi HAPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JPYTHX;

— MOBBILICHUE YPOBHSA CBOEH KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO JIeATEIbHOCTb;

— moTpeOHOCTh B (hOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4Yucie (OpPMYIHUPOBATH HJCH,
MTOHSATHSI, TUTIOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHHUSIX;



® — OCO3HaHME JePHUITUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 001acTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B MIPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUMH;

® — CTPpEMIICHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3HU IIPHUPOIBI, O6I_HGCTB3 N DKOHOMUKH,
B TOM YHCJIC C UCIIOJIb30BAHUEM q)HSI/ILICCKI/IX 3H3.HPII>1;

® — OIICHKAa CBOMX JCUCTBUH C Y4YETOM BIMSHUSA HA OKPYXKAIOLIYI Cpexy, BO3MOXKHBIX

rJI100alIbHBIX OCJIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymnbraTte OCBOCHHS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydarmierocss OyayT cGOpMHpPOBaHBI MeTampeaMeTHbIe pPe3yJbTaThl,
BKJIIOYAOMIUC ITO3HABATCIIbHBIC YHUBCPCAJIbHBIC y‘IeGHBIC HeﬁCTBHH, KOMMYHHKAaTHUBHBIC
YHHMBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIISITUBHBIC YHUBEPCATIbHbBIC YUeOHbBIE IEHCTBUA.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJoruuyeckue geiicTBUA:

BBIABIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHIA);
yCTaHABJIMBATh CYIIECCTBEHHBIM MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIs1 00001IeH s
Y CPaBHCHHS;

BBISBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCMaTpUBaeMbIX (paKkTax, NaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBIICHUSM;

BBISBIISITh NIPUYMHHO--CIIEICTBEHHBIC CBSI3U NPU WU3YYCHUH (PU3MUECKUX SIBICHUH WU
IPOIIECCOB, JIeNIaTh BBIBOABI C MCIOJNB30BAHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYEHUH, BBIABUTaTh THIIOTE3bI O B3aUMOCBSI3SX (DU3UYECKUX BEINYMH;
CaMOCTOSITEIbHO  BBIOMpAaTh CHOCOO pemieHus ydeOHOW (U3MYEeCcKOW  3amadyu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pELICHHsA, BHIOOp Hambosee MOIXOMISIIET0 C
y4ETOM CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHEB).

Ba3zoBrbIe ncciaenoBareLCKUeE AeliCTBHA.

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENLCKUI MHCTPYMEHT IIO3HAHUS;

IPOBOANUTH TI0 CAMOCTOATENFHO COCTABJICHHOMY IUIAHY ONBIT, HECJIOXHBIA
(bU3UYECKUI YKCTIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (PU3UUECKOTO SBJICHHS;
OLICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYCHHYIO B XOJ€
MCCIIEIOBAaHMS WITH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYIHpPOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yibTaTam
IPOBEAEHHOTO HAOIIOACHUS, OIIBITa, UCCIICOBAHMS;

IPOTHO3UPOBATh BO3MOXHOE JIaJIbHEHIIee pa3BUTHE (PU3UYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH MPEATIONI0KEHUSI 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

IPUMEHATh Pa3NIUYHBIE METOJbI, MHCTPYMEHTBI M 3ampOChl NPH IOUCKE M OTOOpE
UH(OPMALIMY WU TaHHBIX C YYETOM MpeIOKeHHON yueOHoM (rznyeckoit 3a1aun;
aHAJIM3UPOBATh, CHCTEMATH3UPOBAaTh U WHTEPIPETUPOBATH MH(POPMAIUIO PA3TUIHBIX
BUJIOB U (POPM IPECTABICHHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMY TMpEeACTaBICHHUS HHGOPMAIUU |
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, IuarpaMMaMHu, WHOU
rpaduKoil 1 UX KOMOMHALIUSMHU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeCTBUA:

B XO0JIe OOCYXIEHHsS Y4eOHOro MaTepualia, pe3yJbTaTOB JabOpaTOpHBIX padboT U
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI M BBICKA3bIBATh UJICH,
HAaIleJICHHBIC Ha PEIICHUE 3a/1a9d U MMOAepKaHue OJIaroKenaTeIbHOCTH OOIIEHS,
COIIOCTaBJISITh CBOM CYXKICHUS C CYXICHHSIMH JAPYTUX YYAaCTHUKOB JIMAJIOTa,
O00OHapyKUBaTh pa3IMYKMe U CXOJCTBO TO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTaBIATh  PE3yNbTaThl  BBINOJHEHHOTO  (U3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

MOHUMAaTh M WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUIYAIbHOH pabOTHI
NP PEIICHUN KOHKPETHON (PU3NYECKON TPOOIIEMBI;

NPUHUMATh LEIH COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH JICHCTBHS MO €€
JOCTIDKEHUIO: PACIIPENENIATh POJIH, 00CYKIAaTh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

BBITIOJHATh CBOKO 4YacTh PabOTHI, AOCTUTAs KAa4eCTBEHHOTO pe3yjbTaTra MO CBOEMY
HATPABIICHUIO U KOOPAHHUPYSI CBOU JCUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI,
OIICHMBATh KAa4eCTBO CBOEr0 BKJIAaga B OOMMA TPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepPcaJbHble YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIUSIX, TPEOYIOMUX ISl PeIICHUs
¢u3nUecKux 3HaAHUH;

OpPUEHTUPOBATHCS B PA3IMYHBIX TOJIXOAAX MPUHATUS PEHICHUN (MHIUBUIYaIbHOE,
MPUHSITHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUH TPYIIIOi);

CaMOCTOSITENILHO COCTABJISITh ANTOPUTM pelIeHUs (U3MYECKON 3aJaydl WIW TUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATH MpeiiaraéMble BAPUAHTHI PEIICHUH;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/ICKT:

JaBaTh a/ICKBaTHYIO OIICHKY CUTYyalluH U IpeiaraTh iaH e€ U3MEHEeHHUS,

OOBSCHATh MPHUYMHBI JIOCTHXKEHUS (HEAOCTH)KEHUS) pE3yJbTaTOB JAESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHTb KOPPEKTHUBBI B JI€ATEIHHOCTh (B TOM YHCII€ B XOJ BBINOJIHEHHS (PU3NUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBILIUXCS
CUTYallMl, YCTAaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTH ce0sl HaA MECTO APYTOro YeloBeKa B XOJ€ CIopa WK AUCKYCCUU Ha HAyYHYIO
TEeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;

npu3HaBaTh CBOE MMpaBO Ha OMMOKY Mpu pemeHud (GU3NYeCKuX 3aJady WId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TAKOE K€ MIPaBo JPYroro.



INPEAMETHBIE PE3YJIBTATDI

K xoniy oOydenust B 7 Kjacce MpeIMETHBIC Pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

UCTIOJb30BaTh TOHATHS: (U3MYECKUE M XUMHUECKHE SBICHUS, HaOIOJCHHE,
9KCHEPUMEHT, MOJIENIb, TUIIOTE3a, EAUHUIBI (GU3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa,
arperaTHbIe COCTOSIHUS BellecTBa (TBEPIOE, KHUJIKOE, ra3000pa3HOe), MEXaHHUYECKOe
JBIDKEHUE  (paBHOMEpHOE, HEpPaBHOMEpPHOE, IMPSMOJIUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOmAsA cuia, aedopmarus (ympyras, IUTacTHYecKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

pa3nuuath siBieHus (auddys3us, TEIIoBoe ABMKEHHE YAaCTHIl BEIIECTBA, pABHOMEPHOE
JIBIDKEHUE, HEPABHOMEPHOE JBM)KEHUE, MHEPLMs, B3aUMOJCHCTBHUE Tell, pPaBHOBECHE
TBEPABIX TEJ C 3aKPEIUIEHHOW OCBbIO BpalleHUs, Iepelada IaBJICHUs TBEPIbIMHU
TEeJIaMU, KUAKOCTSIMH U razaMu, aTMOC(hEepHOe JaBJIeHUE, ITIaBaHUE Tell, IPEBPALICHHUS
MEXaHUUYECKOW SHEPIUH) 10 OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3HUECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UYECKUX SBJICHUN B OKpY’KAIOIIEM MHUpE, B
TOM 4YHcie (pU3MUecKue sBICHHS B IMPHUPOJE: NMPUMEPHI ABMKEHHUS C PA3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXUBOM IPUPOAE, NEHCTBHUE CUJIBI TPEHUS B IPUPOAE U
TEXHUKE, BIHUSHUE aTMOC(EpPHOro MaBJICHHUS Ha XHUBOW OpPraHu3M, IUIaBaHHE pPHIO,
pBIYard B Teje 4eJIO0BEKa, NMPH ATOM MEpEeBOAUThH MPAKTUYECKYIO 33/ady B yueOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (GU3HUECKUX SIBICHH;

OIKCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3UUECKUE SBICHUS, UCIIONB3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOpOCTb, CHJIa YIPYIOCTH, CHJIa TSDKECTH, BEC Tela, CuUja TPEHUs, JaBJICHUE
(TBEpmoOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYEeCKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUA
MEXaHU3MOB, KMHETHYECKasi M MOTEHLUAIbHAs 3HEPrusi), IpU OMMCAHUM IMPABUIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCIIOIb3YEMBbIX BEIMYHNH, UX 0003HAUCHHS U €MHULIBI
(GU3NUECKUX BENUYMH, HAXOTUTHh (POPMYJIbI, CBS3BIBAIOIIME MAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOMTh TpapUKU HM3YUYEHHBIX 3aBUCHUMOCTEN
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBAa TeJd, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCHOIb3YS
IIpaBWJIa CJIOKEHUs CUJl (BOJb OAHOM MpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUsl pbluara (OJIOKa), «30J0TOE IMPABHIO» MEXaHHKH,
3aKOH COXPaHEHHMs MEXaHHMYeCKOM »JHepruu, IpU OSTOM JlaBaThb CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE SIBJICHUS, IMPOLECCHl M CBOWCTBA TEJN, B TOM YHUCIE U B
KOHTEKCTE CUTYalMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 |—2 JOTMYECKUX ILIaroB ¢ OMOpPOW Ha
1-2 wu3yueHHBIX CBOiicTBa (PU3MUECKUX SABICHMH, (U3NYECKHX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemarh pacdy€THbIe 3amadyd B 1—2 JeHCTBHS, HUCIONB3YS 3aKOHBI W (OPMYIIBI,
CBA3bIBalOIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJadu
3allUCBIBaTh KPATKOE YCJIOBUE, MOJCTABIATh (PU3UYECKHE BEIWYMHBI B (OPMYINBI U



MPOBOAMUTH PAcu€Thl, HAXOJAUTh CIPABOYHbIE JJaHHBIE, HEOOXOTUMBIEC Ui PEIlIeHUs
3a/1a4, OI[CHUBATh PEATUCTUIHOCTh OMyUYeHHOU (DU3MUECKON BEITMUNHBL,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIIUTh TPU TOMOIIH (HUBHUECKUX
METO/IOB, B OIKMCAHUM UCCJIEJOBAHMS BBIICIATh MPOBEPSEMOE MPEANOI0KEHUE
(runotesy), pa3nuyaTh U HHTEPIPETHUPOBATH MOJNYYEHHBIM pe3yJbTaT, HaXOIUTh
OLIMOKHU B XOJI€ OMBITA, I€TaTh BHIBOABI IO €r0 pe3yJibTaTaMm;

MPOBOJMTH OMBITHI IO HAOIONCHUIO (PU3NYESCKUX SBICHUN WM (PU3NUECKUX CBOKCTB
Ten: (GopMyaMpoBaTh MPOBEPSEMbIE MPEANOIOKEHUS, COOMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYI0OBAHNUS, 3aMUCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOIBL;
BBITIOJTHATH TPSIMBIE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEéMa, CUIIbI U
TEMIEPATypbl C UCHOJIH30BAHUEM AHAIOTOBHIX M MHU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 3aJaHHON aOCONFOTHON MOTPEITHOCTH U3MEPEHUIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHMOCTH OJHOW (DU3NYECKON BEITUYHHBI OT JIPYTOM C
HCIIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYILErOCs
Tela OT BPEMEHU JIBU)KEHUS Tella, CHJIbI TPEHUSl CKOJIbKEHUs OT Beca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEW TEN W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAJH
CONPUKOCHOBEHUS TEJ, CHJIbl YIPYTOCTU OT YAJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIICH
CUiIbl OT O0OBEMaA TMOTrPYXKEHHONM YacTH Tela W OT IUIOTHOCTH IKHAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO MOTPYXEHO TEJo,
YCIIOBUY TJIaBaHUS TEJ, YCIOBHI pPAaBHOBECHs phluara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUHM Y4€OHOTO HCCIENOBAHUS, COOMpAaTh YCTAaHOBKY U  BBIMIOJIHATH
U3MEpEHUs, CIeAysl MPEIIOKEHHOMY TUIaHy, (PUKCHUPOBATH PE3yJbTaThl MOTYyYEHHOM
3aBUCUMOCTH (DU3MYECKUX BEJIWYMH B BHUJE MPEIJIOKEHHBIX TaOIULl U TpaduKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEIOBAHMS;

MPOBOANTH KOCBEHHBIC H3MEPEHUS (UINYECKUX BEIHYWH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, Cuja TPEHHUsS CKOJILKEHHS, JaBJIICHHE BO3/yXa,
BBITAIKMBAIOIIAs CUJIa, JEUCTBYIOIIAas Ha TMOrPYXEHHOE B IKUAKOCTh TEJO,
KOA(DPUITMEHT TMOJE3HOTO JEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS IPEITIOKCHHOU
MHCTPYKLHUU: MIPU BBIMOJIHEHUN U3MEPEHUN cOOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYKCIIATH 3HAYCHUE UCKOMOU BEITMYUHBL;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
o0opyaoBaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCY IbI, 0apOMETp, phldyar, MOJBHKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIIBI JIEHCTBUS HU3YUYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOWCTB C ONMOPOM HAa WX OMHCAHUSA (B TOM YHCJE: TOIUIUITHUKH, YCTPONHCTBO
BOJIONIPOBO/A, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoC,
apeoMeTp), UCIONB3Ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SBICHHA M HEOOXOIUMBIC
(duznUecKre 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJIUTh TMPUMEPHl (HAXOIUTh HWHPOPMAIUMI0O O TMpHUMEpax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOECTeueHUs
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHS 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEJIEHUS B
OKpYXaIoIIeH Cpeac;



OCYHIECTBIISITh OTOOp HMCTOYHMKOB HHpopManuu B VHTEepHETE B COOTBETCTBUU C
3a/IaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U ITyTEM CPaBHEHUS
Pa3TUYHBIX UICTOYHUKOB BBIICIATH HH(DOPMALIUIO, KOTOPAsl SBISETCS] TPOTUBOPECUNBOMA
WJIH MOET OBITh HEJIOCTOBEPHOI;

MCIIOJIb30BATh MPH BHINOIHEHUH YYEOHBIX 33JaHUI HAYyYHO--TIOMYJIAPHYIO JIUTEPATYPY
(GU3UYECKOTO COJEp)KaHUsS, CIPAaBOYHBIE MaTepUalbl, pecypchl cetu WHTEpHeT,
BJa/eTh MpUEMaMHU KOHCIEKTUPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
MCTOYHUKOB MH(POpPMAIUN (PU3NYECKOTO COAEPKaHUsI, B TOM YHCIIe MyOIMYHO JeNaTh
KpaTKue COOOIICHHsSI O pe3ybTaTax MPOEKTOB WM YYEOHBIX HCCIEAOBAHUMN, IPU ITOM
IPaMOTHO HWCHOJb30BAaTh HM3YyUEHHBI TMOHATUHHBIA ammapar Kypca (QHU3HUKH,
CONPOBOXAATh BBICTYIIJICHUE TPE3CHTALINEH;

IIPYU BBIIIOJIHEHUHU yUEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeiensiTh 0013aHHOCTH B
TPYIIIE B COOTBETCTBUM C MOCTABJIEHHBIMU 33/1a4aMH, CJIEAUTH 32 BBIIIOJTHEHUEM IIaHa
NEHCTBUI, aqeKBaTHO OIEHUBATh COOCTBEHHBIA BKIAJ B JEATEIBHOCTH TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aHMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPY>KAIOIIHX.

K xonmy oOydeHus B 8 kjacce mpeaMeTHBIC Pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIITUXCSI YMECHUM:

MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMsI BELIECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIIEHHBI U HEHACBIIICHHBIN Nap, BIaXXHOCTh BO3JyXa, TEMIIEpPaTypa, BHYTPEHHSS
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
10Jie, MPOBOAHUKM M JAUNIEKTPUKH, MOCTOSHHBINA 3IIEKTPUUYECKUI TOK, MarHUTHOE
1oJe;

pasznuyarh SBJICHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBeCHE, CMayMBaHMWE, KalWUIAPHBIC SIBJICHUS, HWCHApeHHe, KOHJEHcalus,
IUIaBJIeHWEe,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TeIvlonepenayda
(TEerUIONpPOBOJHOCTh, KOHBEKIMS, H3IyYCHHE), JIEKTpHU3alus TeJ, B3auMoJeicTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, AEUCTBUE MAarHUTHOTO IOJI1 Ha MPOBOAHHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKIMS) 10 ONMCAHHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3MUYECKOE SBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUH B OKPY’KalOIIEM MUDE, B
TOM 4ucie (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHDKEHUE U
KallWUISIpHBbIE SBJICHUS B NPUPOJE, KPUCTAUIbI B Ipupone, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, HIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMid, Jipeld MOJOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 33/1ady B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (GU3HUECKUX SIBICHHI;

OIMCHIBATh M3YYCHHBIE CBOMCTBA TeN U (PU3UUECKUE SBICHUS, UCIIONB3Ys (U3NUECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPIUs, KOJIMYECTBO TEIUIOTHI, YyJelbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHAas TEIUIOTA IUIABJIECHUS, YJEJIbHasg TeEIIOTa
napooOpa3zoBaHMs, yAeJIbHAs TEIIOTa CrOpaHHs TOIUIMBA, KOA((HUIMEHT IMOJIE3HOTO
JeUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENBHAS BIAXXHOCTb BO3]yXa, 3JIEKTPUUECKHUH



3apsAl, Cuila TOKA, OJJIEKTPUYECKOE HAaNpsHKEHHE, CONPOTHBICHUE IPOBOJHUKA,
yAETBHOE COMPOTUBIIEHUE BEIIECTBA, pad0Ta U MOUTHOCTh JEKTPHUECKOTO TOKA), IPH
OMKMCAHUN TPABWIBHO TPAKTOBaTh (DU3MYECKHIA CMBICI HCIHOJIb3YEMbIX BEIUYHH,
0003Ha4YeHHs] U €AUMHUIBI (PU3MYECKUX BEITUYHMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (QU3MYECKYI0 BEJIWYMHY C JPYTMMU BEJIWYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKHe SBICHHUS W MPOIECCHI, HCIOIb3YS
OCHOBHBIE€ TIOJIOXKEHUSI MOJEKYJISIPHO--KUHETUYECKOW TEOpUU CTPOCHUS BEIleCTBa,
OPUHLIMIT CYNEPHO3UIMKN TOoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH OMa 11 yvacTka menu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUS
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATH €r0
MaTEMaTUYeCKOE BHIPAXKECHUE;

OOBACHATH (PpU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
cUTyanuin MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢
omopoit Ha 1-2 U3yYEeHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (U3NICCKUX 3aKOHOB WJTH
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amaud B 2-3 JACWUCTBHS, WCIONB3Ysl 3aKOHBI U (HOPMYIIHI,
CBs3bIBAlONIME (DU3MUECKHE BEIMYUHBI: HA OCHOBE aHAJM3a YCIOBHS 3aJa4d
3alUCBhIBaTh KPaTKOE YCJIOBHUE, BBIABISITH HEIOCTATOK JAHHBIX JIJISl PELECHUS 3a/layH,
BbIOMpaTh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE AJIs €€ PElIeHUs, IPOBOJUTH PACUETHI U
CpPaBHMBATh MOTYYEHHOE 3HaUeHHE (PU3NUECKON BEIMYUHBI C U3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/JOB,  MCHOJIb3ysl  ONHMCAaHWUE  HCCIEAOBAHMS,  BBIACIATH  IIPOBEPSIEMOE
MPEANOI0KEHHE, OLEHUBATh MNPaBUIBHOCTh MOpAJIKA MPOBEICHUS] HCCIEIOBaHUS,
JienaTh BIBOJBL;

MPOBOAUTH OMBITHI MO HAONIONECHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB
Ten (KamwUIspHbIE SBJICHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U HATPEBAHUSI IPU U3IYUYEHHUH OT LIBETa
u3Nydaromeil  (moriomaromei) TOBEPXHOCTH, CKOPOCTh HCIApEHUS BOABI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOHMIaAM €€ TMOBEPXHOCTH, OJJEKTpU3alUs Tel U
B3aUMOJICHCTBUE JJEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE IOCTOSHHBIX MarHWTOB,
BHU3yaJIN3al[1sl MATHUTHBIX NOJIEW TOCTOSSHHBIX MarHUTOB, JEHCTBHS MarHUTHOTO ITOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOIBUTATEIS
MOCTOSTHHOTO TOKA): (hOpMynHpoOBaTh MPOBEpPSEMbIE MPEINONIOKEHUS, COOUpPAThH
YCTAaHOBKY M3 TPEUIOKEHHOrO0 O0OpYyIOBaHUS, ONUCBHIBATH XOJ ONbITA H
(dbopMyIHpOBaTh BHIBOJIBI;

BBIIIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHHMEM AaHAJOrOBBIX NMPUOOPOB U JaTUYUKOB
(¢U3NUEeCKUX BEIMYUH, CPAaBHUBATh pe3yJbTaThl H3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
abCOIIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHHBI OT JIPYTOM C
UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTUBIEHUS MPOBOJHUKA OT
€ro JUJIMHBI, TUIOMAAN MONEPEYHOIO CEYEHUs M YIEJIbHOIO CONPOTHBIIEHUS BEIIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOIHUK, OT HAMPSKEHUSI HA TPOBOIHUKE,
HCCJIEIOBAHUE TOCIIEIOBATEILHOTO U MapajlyIeIbHOTO COEIMHEHHI MPOBOJHUKOB):



IUTAHUPOBATh UCCIENOBaHNE, COOMPAaTh YCTAHOBKY WM BBINOJHATh MU3MEpPEHUs, Cleays
NPeUIOKEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTAaThl MOJyUYeHHON 3aBUCHMOCTH B BHUJIE
TaOIMI U TPaQUKOB, AETaTh BEIBOABI 10 PE3yJIbTaTaM UCCIEI0BaHMS;

® TMPOBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3NUECKHX BeIMUYUH (yIelbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTUBJICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTH AJEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh HW3MEpPEHHs, CcoOHUpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY, Cleays
NPEUI0KEHHON MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNUE BEIMUHMHBI,

e coOmonaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opyaoBaHUEM;

® XapakTepu3OBaTb MPUHIUIBI JCHCTBUS H3YYEHHBIX TPHOOPOB U TEXHHUUYECKUX
YCTPOHCTB € OIMOpOW Ha MX ONUCaHuA (B TOM YHMCIIE: CHCTEMa OTOIUICHHUS OMOB,
TUTPOMETp, MapoBasi TypOWHA, aMmIepMETpP, BOJBTMETP, CUETUMK 3JIEKTPHUUECKOU
SHEPTuH, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HArpeBaTENIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HWCIHOJB3ysl 3HAHUS O CBOMCTBax (U3MUYECKUX SBICHUH U
HEo0XoIuMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA U HU3MEPHUTENbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOII, PEOCTar), COCTABIATH
CXEMBI DJIEKTPUUYECKHUX IIEeTel ¢ MOCIEeOBATEIbHBIM U MapajuleIbHBIM COCTUHECHUEM
3JIEMEHTOB, pa3Inyasi yCIOBHbIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUUECKUX LIETeH;

® [PUBOAMTH TpPHUMEPHl (HAXOAUTH MH(POPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HH Uil OOECIeYCHHUs
0e30macHOCTH TPU OOpallleHHuH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHS 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEIEHUS B
OKpYXaroIleH Cpeac;

® OCYIIECTBJIATh IMOHMCK HHpopManuu (usnyeckoro coxaepkanust B HMHTepHeTe, Ha
OCHOBE HMEIOIIUXCSA 3HAHUH U TYTEM CpaBHEHUS JONOJIHUTENBHBIX HCTOYHHMKOB
BBIJICNIATE MH(POPMALMIO, KOTOpasi SBISETCS NPOTUBOPEUMBON MIM MOXET OBITh
HEJIOCTOBEPHOM;

® 1CIOJIb30BATh MPHU BBINOJIHEHUU YU€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO JIUTEPATYPY
bu3NYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJa/IeTh MpUEMAaMHU KOHCIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3/1aBaTh COOCTBEHHbIC IHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 00o00Imas
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHMKOB (DU3UYECKOTO COJEpIKaHUS, B TOM UHCIE
nyOJMYHO  MPENCTaBIsATh  Pe3yJbTaThl MPOEKTHOW WM  HCCIeI0BaTeNIbCKON
NEeSITENIbHOCTH, MPU 3TOM T'PAaMOTHO HCIOJB30BaTh U3YUYEHHBIH MOHATHIHBIN anmapar
Kypca (pU3UKH, COMPOBOXKIATH BHICTYIUICHUE IIPE3CHTAIUCH;

® [pU BBHINOJHEHHH Y4YEOHBIX TNPOEKTOB M HCCIENOBaHMNA (U3NYECKUX IPOLECCOB
pacnpenenaTb 005S3aHHOCTH B TPYINE B COOTBETCTBUU C TOCTABICHHBIMH 33JadyaMH,
CIICIUTH 32 BBIMOJIHEHHEM IUIaHA JEHCTBUA M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENIBHOCTh  TIPYIIIbI, BBICTPauBaTh
KOMMYHHMKATHBHOE B3aHMOJICHCTBHE, TPOSBIISAL TOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K xoniy obyuenus B 9 kJjacce npeiMeTHbIE pe3yibTaTbl HA 0a30BOM YpOBHE JOJKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:



UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOr0 IBMXKEHUS, nedopmanus (ynpyras, IacTudyeckas),
TPEHHME, LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHWYeCKue KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pYKOCTbh U
JaTbHO30PKOCTh, CIIEKTPBl HCITyCKaHUS M TIOTJIOUIeHUs, anb(pa-, 0eTa- U Tramma-
W3JTy4EHUs1, U30TOIBL, SJEpHas JHEPreTHUKA;

pasznuyarh SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE IBUYKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE Ta/IeHUE TeJl, pABHOMEPHOE
JNBUKEHHE 110 OKPY)XHOCTH, B3aUMOJECHCTBUE Te€J, PpEaKTUBHOE JIBUYKEHUE,
KoJiebaTenbHOe JBMIKEHUE (3aTyXarollhue W BBIHYXKICHHBIC KoJieOaHWs), PE30HAHC,
BOJIHOBOE JBID)KEHHE, OTPaXEHUE 3ByKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpaXEHHE U NIPEIOMIIEHHE CBETA, [I0JTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IUCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHHKHOBEHHE JMHEHYAaTOro CHEKTpa H3ITyUYEeHHUS)
[0 ONMCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
TaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUCHHBIX (QU3NYECKUX SBJICHHUM B OKpY>KaIOLIeM MUpe (B
TOM 4Hclie (U3NYECKHE SBICHHUS B MPUPOAE: NMPHUIUBBI U OTIUBBI, JBI)KEHUE TJIAHET
ConHeyHOM cuCTeMBbl, pEaKTUBHOE JIBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIyHaMH, 5XO, IIBETa Te,
ONTUYECKUE  SBJICHUSA B  TNPUPOJAE, OWONOTHYECKOEe  JeicTBHE  BUAMMOTIO,
yIbTPa(UOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4M, PaJUOAKTHUBHOE W3IyYeHHE MPUPOIHBIX MHHEPAJIOB,
NeiicTBUE paJiiOaKTUBHBIX M3TyYeHHI Ha OpraHu3M YeJOBeKa), MPU 3TOM HNEPEBOAUTD
NPaKTUYECKYIO 3a/auy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIC CBOMCTBa (IIPH3HAKH)
(bu3nUeCKUX SIBICHHIA;

ONKCHIBATh U3yUEHHbIE CBOMCTBA TeN U (PU3UUYECKUE SIBICHUS, UCTIONb3Ysl (PHU3HUECKUe
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella MPU HEPABHOMEPHOM JBIKEHHH,
YCKOpEHHue, MepeMellleHne, MyTh, YIJIOBas CKOpOCTb, CUja TPEHHs], Cuja YHpPYTroCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOTHOTO MaJeHHs, BEC Tesla, UMITYJIbC Teja, WMITYJIbC
CHJIBI, MEXaHHYECKasi paboTa M MOIIHOCTh, MOTEHLIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPTUSI CHKATOM MPYKUHBI, KWHETUUYECKAs
SHEprus, MOJIHAS MEXaHWYecKas SHEeprus, IMepHoj] M 4YacToTa KoJieOaHWi, JIMHA
BOJIHBI, TPOMKOCTb 3ByKa W BBICOTAa TOHA, CKOPOCTb CBETa, IMOKa3aTeib MPeTOMIICHUS
Cpezbl), TIPH ONHCAHUM TMPABHIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI HCHOJIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEIMYMHY C JAPYTUMHU BEIWYHMHAMHU, CTPOUTH
rpaduKy U3yuyeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3UYECKUE SIBICHUS U MPOLIECCHI, UCIIONIB3YS 3aKOH
COXPAaHEHHUS PHEPIrHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEpPHO3ULMN CHUII,
IPUHLINI OTHOCUTENBbHOCTH ["anuies, 3axkoHsl Hpl0TOHA, 3aKOH COXpaHEHMsI UMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHbl COXPAHEHHUS 3apsAJ0BOro H
MacCcOBOTO 4YHCENI TMpHU SAEPHBIX peaklusX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyIIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMaTHUYECKOE BhIPAKECHHE,



OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TEl, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHNE U3 2—3 JIOTHYECKUX ILIAaroB ¢ OMOpPOi Ha 2—
3 wu3ydeHHBIX CBOWCTBa (U3MYECKUX SIBICHUHM, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemaTh pacuéTHbIE 3a/1a4H (ONMUPAIOIIHUECs Ha CUCTEMY U3 2—3 YpaBHEHHM ), CIIONB3YS
3aKOHBI U (DOpPMYJIbI, CBSI3bIBAIOLIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCIIOBUSL 3a/ladydl 3allUChIBaThb KPAaTKOE YCJIOBHME, BBIABIATH HEJOCTAIOUINE WU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIC Ui PELICHUS,
NPOBOIUTH PACUYETHl W OICHMBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
(U3HUYECKON BETMYUHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpU TOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysl ~ ONUCAaHUE  MCCIEAOBaHWA,  BBIIEIATH  IPOBEpsieMoe
MPENIOJIOKEHNEe, OLIEHWBATh MPAaBUWJIBHOCTh TMOPSAKAa MPOBEACHUS HCCIEAOBaHUSA,
JIeNaTh BBIBOJIBI, HHTEPIPETUPOBATh PE3yJIbTAaThl HAOIIOICHHUI U OIBITOB;

IPOBOJIUTH ONBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3HMUECKUX CBOMCTB
Tes (U3ydeHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHMs YHEPIUH, 3aBHCUMOCTh
nepuoja KojiebaHuii Mpy>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTh OT aMIUTUTY/Ibl MaJIbIX KOJIEOaHUH, MPSIMOIMHEHHOE pacpOCTpaHEeHNE
CBETa, pPa3JioKeHHE OEloro CBeTa B CIEKTP, M3YYEHUE CBOMCTB H300paKEHUS B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpenMeTa B COOHMpAIOUIel JIMH3E,
HaOJIOZIGHNE CIUIOUIHBIX M JIMHEWYaThIX CIEKTPOB H3IIyUEHHs): CaMOCTOSTEIBHO
cobupaTh yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pYyA0BaHMS, ONMCHIBATH XO/1 OMBITA U
€ro pe3yJbTaThl, JOPMYIUPOBATH BHIBOIBI,

IPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSIMBIX HM3MEPEHMU, OMpeAessisl CpeaHee
3HaYeHHE H3MepseMOol BEIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOLIe JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO pudopa);

MPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DM3MUYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX H3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM
OBUKEHUH 0€3 HaudadbHOW CKOPOCTH, Nepuojaa KoyieOaHUN MaTeMaTH4eCcKOro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTpa)X€HHUsS CBETa OT yIJa MajgeHus u
yria MpeioMICHHs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJbTaThl IOJYYCHHOW  3aBUCHUMOCTHU
¢bu3nyecKuX BETUYMH B BUAE TaOMUIl U rpaduKoB, JeiaTh BBIBOJBI MO pe3ylbTaTaM
UCCJIEIOBAHMUS,

NPOBOIUTH KOCBEHHBIC H3MEpEHUs (UINUECKUX BEIUYMH (CpeiHss CKOpOCTh U
YCKOpEHHUE Tella MPU paBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOTHOTO MajeHMUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEHHUs] CKOJbXKEHHUs, MeXaHHuUecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOr0 U MPY>KUHHOTO
MasTHUKOB, ONTHYECKas CHJia COOWpAONIe JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJIHATH
U3MEpEHus], ClIeays NPEeJIOKEHHON MHCTPYKIUH, BBIYUCIATh 3HAYCHHE BEJIMYMHBI U
aHATM3UPOBATh IOJIyYEHHBIE pE3yNbTaThl C YYETOM 3aJaHHOM TIOTPEIIHOCTH
M3MEPEHHIT;

coOmoaTh TpaBWIa TEXHUKH OE€30MacHOCTH TIpu  paboTre ¢ J1abopaTOpHBIM
000opyI0BaHUEM;



pa3nuyaTh OCHOBHBIE NpPU3HAKU M3YUYEHHBIX (PU3MUECKHX MOJeNel: MaTepuaibHast
TOUYKa, aOCONIOTHO TBEPIOE TEJNO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHAasi MOJIENb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YKCIE: CIUIOMETP, JATUNKH TTOTOKCHHUS,
pPacCTOSIHUS U YCKOPEHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, (oToanmapaT, ONTUIECCKIE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCmonb3yss 3HAHUA O
CBOMCTBaxX (PM3UYECKUX SBJICHUN U HEOOX0MUMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BATh CXEMbl U CXEMAaTUYHBbIC PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpPU PEHIeHUH Y4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTHUYECKUE CXEMBI JIJIS MOCTPOCHHSI U300paKEHHU B MIIOCKOM
3epKalie ¥ cOOMparomieit TuH3e;

NPUBOAUTH TPHUMEPHl (HAaXOAuUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOro
UCIIOJIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU s oOecreueHus
0e30macHOCTH TPU OOpallleHUH C TNPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpAaHEHMsS 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXaroIlIeH Cpeac;

OCYHIECTBIISITh TMOUCK uHGopManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENILHO (DOPMYTHUpPYsl TMOWCKOBBIM 3alpoc, HAXOIUTh ITYTH OMNpPEICICHUS
JIOCTOBEPHOCTH TMOJIy4eHHOH HWH(GOpMallMd Ha OCHOBE HWMEIOIIUXCS 3HAHUN W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BHIIOJTHEHUH YUEOHBIX 3aJJaHU HAyYHO--TIOMYJISIPHYIO JTUTEPATYPy
bu3nyecKoro cojaep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BIQJIeTh MpHUEMAMH KOHCIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

C0371aBaTh COOCTBEHHBIEC NMMMCHMEHHBIC U YCTHBIC COOOIIECHMS HAa OCHOBE MH(MOPMAIIHI
U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COACpKAHMS, MyOJIMYHO TPEACTABISATH
pe3ynbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENbHOCTH, MPU 3TOM TPaMOTHO
WCIIOJIh30BaTh M3yYCHHBIH MOHATUHWHBIN armapaT W3ydaeMoro paszaena (U3UKA |
COIIPOBOKIATh BBICTYIUIGHHWE IpE3eHTAle ¢ Y4€ToOM OCOOEHHOCTEH ayauTopun
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
KoHTpoabH IIpakTnyeckue JueKTpoHHbIe (LU (ppPOBLIE)
n/n MPOrpamMMbI Bcero
bIe padoThI padoThI o0pa3oBaTe/bHbIE PecypChbl

Paznen 1. ®u3uka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 dusnka - HayKa 0 IpUpoje 2 bubnmnorexa LIOK https://m.edsoo.ru/7f416194
1.2 du3nYeCcKUe BeIUNYNHBI 2 1 bubmuorexa I{OK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBII METOT ITO3HAHUS 2 1 bubmmoreka I{OK https://m.edsoo.ru/7f416194

Hroro no pazneny 6

Pa3znen 2. IlepBoHayasibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
2.1 Crpoenue BeriecTBa 1 bubnmorexa LIOK https://m.edsoo.ru/7f416194
2.2 JBIKCHHE H B3AHMONCHCTBHE HacTHI 2 1 Bu6maorexa LIOK https:/m.eds00.ru/7f416194

BeIeCTBa

2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 bubnmnoreka LIOK https://m.edsoo.ru/7f416194

Hroro mo pazaeny 5

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHe Te
3.1 MexaHn4eCcKoe NBUKEHHE bubmmoreka I{OK https://m.edsoo.ru/7f416194
3.2 WNuepuwsi, Macca, MIOTHOCTh 1 bubmuoreka I{OK https://m.edsoo.ru/7f416194
3.3 Cuna. Bunsr cun 14 1 2 bubmmoreka I{OK https://m.edsoo.ru/7f416194

Hroro no pasneny 21

Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

B N

4.1 Jlannerite. lepefiaia 1aBNCHHs TBEPALMH 3 bubaunorexa I{OK https://m.edsoo.ru/7f416194

TCI1aMU, X KUJAKOCTAMHU U radaMu



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

4.2 JlaBreHHE KUIKOCTH

bubarnorexa I{OK https://m.edsoo.ru/7f416194

4.3 ATMmoc(epHoe naBiieHue bubnmoreka LIOK https://m.edsoo.ru/7f416194
4.4 JISHCTBHE JKHUIKOCTH H 123 Ha 7 3 Bu6maorexa LIOK https:/m.eds00.ru/7f416194
HNOrpyEHHOE B HUX TEJIO

Hroro no pasneny 21

Pa3znen 5. Pabora 1 MOIIIHOCTB. JHeEpPIUst
5.1 Pabora 1 MOIIHOCTH 1 bubmuoreka I{OK https://m.edsoo.ru/7f416194
5.2 ITpocThic MeXaHU3MBbI 1 bubmmoreka LIOK https://m.edsoo.ru/7f416194
5.3 MexaHuueckasi S3Heprust 1 bubnmnoreka LIOK https://m.edsoo.ru/7f416194

Hroro mo pazaeny 12

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 12

ITPOTPAMME



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

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(POBHIE)
Kontpoabnbie IIpakTnueckue
n/n  mporpaMMbl Bcero o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
Pazgen 1. TenioBble siBJICHUS
1.1 CrpoeHue u CBOHCTBaA BEIIECTBA 7 bubnmoreka LIOK https://m.edsoo.ru/7f4181ce
1.2 TerutoBbIie poIIECCHI 21 1 5 bubnmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DiiekTpryeckne U MarHuTHbIE SIBJICHUS
2.1 QHeKTqueCKUH € 3apsiIbl. 3apAKCHHBIE TeNA o 7 1 bubmunorexa IJOK https://m.edsoo.ru/7f4181ce
UX B3aUMOJICHCTBUE
2.2 [TocTOSIHHBIH MEKTPHUUECKUI TOK 20 7 bubnmoreka LIOK https://m.edsoo.ru/7f4181ce
2.3 MarauTHEIE SIBIEHHUS 1.5 bubmmorexa I{OK https://m.edsoo.ru/7f4181ce
2.4 DJeKTpOMarHuTHasE MHTYKIUS bubnmoreka LIOK https://m.edsoo.ru/7f4181ce
Hroro mo pazaeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 3 145

ITPOTPAMME



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
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
11 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
e https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CRAMITCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXATITICCINE BOIHHL. JBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIe U 5 5 bubmmoreka [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 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

4.1 3ako acIpocTpaHe cBeTa 6 2 bubmmorexa LIOK
. HbI IT TPAaHCHUSA CBCT
pactipoctp https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 J
WH3bI M ONITHYECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.3 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 bubmmorexa LIOK
. 11 HUC U ITIOT'JI HU BCT TOMOM
Y H https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpoetiiie aTOMHOTO 5/pa 0 L https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 Fnepbie peaxiii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pasgeny 17
Pa3nea 6. IloBTopuTe1bHO-00001Ia101M I MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 5 but6mmoreka [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrtpoabubie IIpakTHdyeckue A — obpa3oBaTejbHbIE
padoThbI padoThI pecypcnl
®du3nka — Hayka 0 IpUpoAe. SABICHUS IPUPOBI 1
OuznyecKue sIBICHUS 1
Ou3nyecKue BEIMYUHBI U UX U3MEPEHUE 1
VYpok-uccnenopanue "N3Mepenne Temeparypsl mpu

4 MTOMOIIIN KUJKOCTHOTO TEPMOMETpA U JIaTunKa 1 1
TeMIeparypbl”

5 Mertoas! HayyHOTO MMO3HaHUS. Onucanue GU3NIECKUX 1 bubnuoreka [JOK
SIBJICHUM C IOMOIIBIO MOJIEJIEN https://m.edsoo.ru/ff09f72a
VYpoxk-uccnenosanue "[IpoBepka runoTessl: 1aabHOCTh

6 NOJIETA [IAPUKA, IIYIIIEHHOIO0 TOPU30HTAIIBHO, TEM 1 1
OoJtbinie, yeM OOoJIbIIe BHICOTA MycKa'

7 Crpoenue BemiecTBa. ONbITHL, JOKA3bIBAIOIINE 1 bubmmoreka [JOK
JMCKPETHOE CTPOCHHE BELIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBY>KeHUE YacTHII BEIESCTBa 1 bubmorexa [IOK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMbITH IO HAOIIOICHUIO 1 1
TEIJIOBOTO PACUIMPEHUS Ta30B»

10 ArperaTHble COCTOSIHMSI BELLIECTBA 1
Oco0OeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI. BuGnmorexa LIOK

11 O6006menue mo pazaeny «llepBoHadabHBIC CBEICHUS 1

O CTPOCHUHU BEHIECCTBA»

https://m.edsoo.ru/ff0a0378



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

Mexanunueckoe aBrxeHue. PaBHoMepHoOe 1

bubmunoreka LIOK

12 HEPAaBHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05c6
13 Cxkopoctb. EquHuIIBI cKOpoCcTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTu 1 BpeMeHU ABUKCHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa MHEPTHOCTH Tell Bubmmorexa IOK
https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemecTBa. PacueT Maccel 1 00beMa Telia bubmunoreka LIOK
IO €ro IUIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 HafiopaTopHaﬂ paborta «OnpeaeneHne mIoTHOCTH
TBEP/OTO Teay
18 Pemenue 3amgau no reme "[InoTHOCTH BemecTa" Bubmmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuita Kak xapakTepHuCTHKa B3aumMoaencTeus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlabGopaTtopHas pabota «/3yueHne 3aBUCUMOCTH
20 pactspkenus (nedopmarun) Ipy>KUHbI OT
MPUIIOKEHHOM CHUITBD»
21 [[IBnenue Tsrotenus. Cuiia TSKeCcTu
99 CBsi3b MEX1y CHIJION TSXKECTH U Maccoil Tena. Bec bubnmoreka [JOK
tena. Pemenue 3aaau o teme "Cuia tsxectu"” https://m.edsoo.ru/ff0al778
93 Cuna TsKeCcTH Ha Apyrux miaHetax. uszndeckue bubnuoreka [JOK
XapaKTEPUCTHKH IJIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuin. Jlunamomerp Bubmmorexa IOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh Bubmmorexa LIOK

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnosxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OJHON

bubmunoreka LIOK

26 npsiMoii. PaBHOICHCTBYOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHoaeiicTByromias cui”
28 Cwita TpeHus u e€ BUIbl. TpeHue B IPUPOJIE U TEXHUKE bubnuorexa LIOK
https://m.edsoo.ru/ff0alb9c
JlaGopaTopHas padora «M3yueHrne 3aBUCUMOCTH CHIIBI
29 TpeHI/II)SI CKI())JIB)KI;HI/ISI oT CI/IJI};I JABJICHUS U XapakTepa Bubmmorexa IOK
. https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»
30 Pemenue 3anau Ha onpenesieHUE paBHOACHCTBYIOLIEH
CHJIBI
Pemenne 3amag mo Temam: «Bec Tenay, «I paduaeckoe
31 H306pa>KeH1fe cuy, «CuiabDy «PaBHoz[eﬁchj)}omaﬂ bubmorexa [IOK
’ ’ https://m.edsoo.ru/ff0alde0
CHII»
KoHnTtposbHas pabota mo temaMm: «MexaHUIeCKOe
32 IBWKEHUE», «Macca, INIOTHOCTEY, «Bec Temay,
«I"padnueckoe nzodpakenue cun, « CUIbDy
33 Hasnenne. CriocoObl yMEHbIICHHS U YBETHUCHHS Bu6muotexa [JOK
JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwue raza. 3aBUCUMOCTD JIaBJICHHMS Ta3a OT but6mmoreka [IOK
34 .
00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBieHust TBEPIBIMU TEJIAMH, KUIAKOCTIMHU bu6mmoreka [IOK
u razamu. 3akon ITackais https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B )XUAKOCTHU U ra3e, BbI3BAHHOE JICHCTBUEM bubmunoreka LIOK
CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3agau 1o teme «JlapneHue B )KUAKOCTH U but6mmoreka [IOK
rase. 3akoH Ilackas» https://m.edsoo.ru/ff0a2826
38 Coobmarommecs: CoCyabl bubmorexa [IOK

https://m.edsoo.ru/ff0a2970



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

bubmunoreka LIOK

39 Pnapapmirieckiit mpece https://m.edsoo.ru/ff0a3136

40 ManomMmertpsl. I1opiIHEBOM KUIKOCTHBIN HACOC

41 Atmocdepa 3emi 1 MPUYUHBI €€ CYIIECTBOBAHUS ]f?tptlsz:l;l/?n%eijasi(.)rﬁ/fanZbSa

42 Bec Boznmyxa. ATmochepHoe naBieHue ﬁ::g::?/(:rféeI;Zi?Ij/ﬁOaZbSa

43 N3mepenne armocdeproro nasneHus. OnbIT bubnuoteka [JOK
Toppuyenn https://m.edsoo.ru/ff0a2da8

44 3aBUCHMOCTH aTMOC(HEPHOTO JABJICHUS OT BHICOTHI HA/l but6mmoreka [IOK
YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4

45 Bapomerp-anepouns. ATMocdepHoe qaBieHne Ha Bubmuotexa [JOK
pa3IMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenne 3amgad mo teme " AtmochepHoe paBieHue"

47 JlelicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX bubnuoteka [JOK
TEJ0. APXUMEIOBa CUIla https://m.edsoo.ru/ff0a3276

| T I
HOTpYIKCHHOE B )KHHKO;TB» ’ https://m.edsoo.ru/ff0a33fc

o | G e
HOTPY’KEHHOHU B KUAKOCTH YaCTH TEIIa» hitps.//m.eds00.ru/ff0a3514

bubmuoteka [JOK

>0 Hnapariie Tex https://m.edséf).ru/ff0a3a96
JlaboparopHnas pabota "KoHCTpyupoBaHue apeomerpa

51 WJIH KOHCTPYHUPOBAHUE JIOJKH U ONIpeiesieHne e

rpy30noabEMHOCTH"



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

Pemenue 3agau no remam: «IlimaBanue cynos.

52 Bo3ayxommaBanuey, «JlaBineHue TBEpAbIX TE, bubmorexa HOK
KHIKOCTEH 1 2308y https://m.edsoo.ru/ff0a3654
53 KonTtponbsHas pua60Ta o TeMe «/laBieHne TBepaAbIX
TeJN, KUJAKOCTEH U Ta30B»
bu6nuoreka [IOK
>4 Mexaririecicas pabora https://m.edséf).ru/ff0a3f82
bu6nuoreka [IOK
55 MouocTs. EquHUIBI MOIIHOCTH https:/m.e dsg).ru /0382
56 VYpok-uccnenosanue "Pacuér MomHoCTH, 1
pa3BUBaeMOM IIpU MOABEME 110 JiecTHULE"
57 [IpocTeie Mmexanu3Mmbl. Peruar. PaBHOBecue cuil Ha
phIyare
58 Poruaru B TexHuke, 06Ty U ipupoze. Jlabopatopnas 05 Bubmuotexa [JOK
pabota «MccienoBanue yCIOBHi paBHOBECHS phIyaray https://m.edsoo.ru/ff0a478e
59 Pewenue 3anad 1o reme «Y c10BUsL paBHOBECUS Bu6muotexa [JOK
pbIyara https://m.edsoo.ru/ff0a48a6
Koaddurment nosne3Horo nelicTBus MEXaHU3MA.
60 JlaGopaTtopnas padora «M3mepenne KI1/] HakmoHHOM 0.5
TUTOCKOCTH
61 Pemenue 3agau mo teme "Pabota, momuOCTH, KITJ[" ]f?tptlsg:l;/(:nT.GeI;jasic.)rIlf/fan 4c48
62 Mexannueckas sHeprus. Kunetnueckas u Bubmuotexa [JOK
NOTCHLUATbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aK0H COXpaHEHUSI MEXaHUYECKON YHEPTUU bubnuorexa LIOK
https://m.edsoo.ru/ff0a4360
64 YPpOK-3KCIIEpUMEHT IO TeME " DKCIEPUMEHTATBHOE 1

OmnpeaACIICHNEC NU3MCHCHHUA KHHETUYECKOM U



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

HOTGHHH&HBHOﬁ 3HepI‘I/II/I HpI/I CKaThbIBaAHHUH TCJIa I10
HaAKJIOHHOM MJIOCKOCTH"

KonTtponbHas padora no teme «Pabora 1 MOIIHOCTb.

05 OHeprus» 1
66 Peseprubrit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuoreka [JOK
"MexaHH4ecKoe JBIKEeHUE" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 Bu6muotexa [JOK
" JlaBneHue TBEPIBIX TEI, )KUIKOCTEH U ra3oB” https://m.edsoo.ru/ff0a4ffe
68 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o Teme 1
"PaboTa. MomHocTs. Jneprus"
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
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
1 OCHOBHBIE TOJIOKEHHS MOJIEKYIIIPHO-KMHETUYECKOM 1 bubnuoteka [JOK
TEOPHUHU M UX OIBITHBIC MOJTBEPIKACHHS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJICKYT 1
3 Monenu TBEPAOTO, KUAKOTO M ra3000pa3HOro 1 Bu6muotexa [JOK
COCTOSIHHI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1
IIOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
but6mmoreka [IOK
5 Kpucranmmieckne n amopdHsbie Tena 1 https://m.eds0o.ru/ff0a5800
6 CmaunBaHue U KanwuIspHOCTb. [loBepxHOCTHOE 1 Bu6muotexa [JOK
HaTsHKEHHE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacIMpeHne U CKATHE 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO 1
TEIJIOBOTO ABM)KEHUSI YACTHII
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS 1 Bubmuotexa [JOK
BHYTPEHHEW SHEPrHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buer resonepesia«in 1 https://m.edsoo.ru/ff0a6412
VYpok-koH(pepenuusa "[IpakTnyeckoe UCNoIb30BaHUE
11 TeI;mOBLIX%):BI())ﬁ;B BeH_IIe)CTB ¥ MaTEpPHaJIOB B IEJISAX 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
12 KomnuecTBo TEIIOTHL. Y AenbHAS TEINIOEMKOCTh 1 bubmunoreka LIOK



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
https://m.edsoo.ru/ff0a65c0

https://m.edsoo.ru/ff0a6976

VYpaBHeHue TeroBoro 6ananca. TermmoooMeH u

bu6mmoreka [IOK

13 TEIJIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "HccienoBanue saBieHus
14 TGHJ‘I:O6MIG)H3 HII))I/I CMemHBaHHi XOJIOMHOUN U bubmorexa [IOK
N | https://m.edsoo.ru/ff0a6a98
ropsiuei BOAbl
Pacyer konudecTBa TEMIOTHI, HEOOXOAMMOTO IS
15 HarpeBaHUs Teja M BBIICISIEMOTO UM MPU
OXJTAKJICHUHI
16 JlaGopatopHnas pabora "OnpeneneHue yaeiabHOU Bu6muotexa [JOK
TEIUIOEMKOCTH BeriecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIMBa. Y IeibHas TEMI0Ta CrOPaHUs bubnuorexa LIOK
https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u OTBEpAEBAHUE KPUCTALUIMYECKUX TEIL. Bubmuotexa [JOK
V nenpHAas TEIUIOTA TJIABJIEHUS https://m.edsoo.ru/ff0a71d2
Jlaboparopnas padota "Onpenenenue yaeabHOMl bubnmoreka [JOK
19
TEIUIOTHI [JIaBJICHHS JIbaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapooGpa3oBanue u koHaeHcanus. Vcmapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temniora napoodpazoBaHus U
21 KOH,I[eHcaI_[I/IfI. 3aBHUCHMOCTH TeMI;epaI;prI KUTICHUS bubnuorexa LIOK
https://m.edsoo.ru/ff0a786¢
OT aTMOC(hEepHOTO JaBICHUS
99 Brnaxxnocts Bo3nyxa. Jlabopatopnas pabora Bubmuotexa [JOK
"OnpeeneHre OTHOCUTEIBHOM BIQXKHOCTH BO3ayxa" https://m.edsoo.ru/ff0a7628
23 Pemenue 3amayu Ha onpeeneHue BIaKHOCTH BO3ayXa
24 [TpuHIMIBL pabOTHI TETIIOBBIX ABHUraTeneif. [laposas
TypOuHa. /[Burarens BHyTpEHHETO CropaHus
o5 KIIJI reroBoro aBuratens. TenaoBble JBUTATEIN U bubmmoreka [JOK

3al1IUTa OKPYKAIOIIEH Cpeabl

https://m.edsoo.ru/ff0a7c7c



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
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMs U IIPEBPALECHUS SHEPTUHU B

26 TEIUIOBBIX Ipolieccax
[ToaroroBka Kk KOHTPOJILHOU paboTE MO TEME
27 "TGHHJIOBBIG SIBJIGHI/I$II). I/IsMeHeI:me arperaTHbIxX Bubmmorexa IOK
o " https://m.edsoo.ru/ff0a83f2
COCTOSIHM BeIllecTBa
28 Kontponbnas padota mo teme "TermmoBbie siBICHUS. bubnuoteka [JOK
V3MeHeHre arperaTHbIX COCTOSHUE BemecTa" https://m.edsoo.ru/ff0a86ae
29 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUYECKUX
3apsI0B
30 VYpok-uccnenoBanue "IneKTpu3anus TeJI UHAYKIHUEH
U IIPU CONPUKOCHOBEHUH"
31 B3anmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona bubnuorexa LIOK
https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsxeHHOCTh
32 BHGKT;)I/I‘IGCKOFO TOJTSI. HpI/II)HI_[I/Il'I CYTEPITO3UIINH bubnuorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIEH
33 Hocurenu snexTpruueckux 3apsiioB. JIeMEHTapHbIN
3apsan. CtpoeHue aToma
34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH COXPAHECHUS bubnuoreka [JOK
AIIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha NpUMEHEHUE CBOMCTB but6mmoreka [IOK
AIIEKTPHUYCCKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKHUM TOK, YCIOBHS €T0 CYILIECTBOBAHMS. bubnmoreka [JOK
HCTOYHHKH 3JIEKTPUIECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubnuorexa LIOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "JleHcTBUE AIEKTPUUECKOTO
TMOJIs1 HAa MPOBOJIHUKY U TUDJICKTPUKH"
39 DNEeKTPUYECKHUM TOK B METAILJIaX, )KUJKOCTAX U ra3ax bubmmoreka [JOK



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

https://m.edsoo0.ru/ff0a9838

40 DnekTpruyecKas merb U €€ COCTaBHBIC YacTH
Cuna Toka. JlabopatopHas pabora "M3mepenue u bubnuoreka [JOK
41 0.5
peryJIupoBaHKe CHITbI TOKA" https://m.edsoo.ru/ff0a8bd6
DNeKTpUUECKOe HanpsikeHne. BonbTmerp.
42 Ha60pI;T0pHa51 pa60IT)a "U3mepenue u ’ 0.5 Bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9%el4
pETyJIHpPOBAHKE HAMIPSHKCHUS
ConpoTuBiieHUE TPOBOJHUKA. Y ACTBHOE bu6mmoreka [IOK
43
COIPOTHUBIICHHE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH
44 BJIEKTPUYECKOTO CONPOTUBIICHUS ITPOBOJHUKA OT €0 1 bubnuoteka [JOK
JUTHHBI, TUTOMIAIH TIOMEPEYHOTO CEUCHUS U https://m.edsoo.ru/ff0aa738
Marepuana"
45 3aBHCUMOCTb CHJIBI TOKA OT HampsibKeHus. 3akoH Oma bubnuoreka [JOK
JUTS y4acTKa [EeIH https://m.edsoo.ru/ff0aad4a
Jlaboparopnas pabota "HccnenqoBaHue 3aBUCUMOCTH
16 CHUJIbI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT 1 bubnmoreka [JOK
COIPOTHUBIICHUSI PE3UCTOPA M HANPSDKECHHS Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarenpHOE U apaLIeTLHOE COSTUHEHUS
MIPOBOHUKOB
Jlaboparopnas padota "[IpoBepka mpasuiia
48 cnomIe)HmpHaan;meHHﬁ H[I:I/I nfcnez[EBaTenLHOM 1 bubnmorexa LIOK
. https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB
49 Jlaboparopnast padota "IIpoBepka mpaBuia sl CHUIIBI 1 bubmuoreka [JOK
TOKa MMPH MapauIeIbHOM COCTUHCHHH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3ana4y Ha npuMeHeHue 3akoHa OMa ais Bu6muotexa [JOK
Pa3IMYHOTrO COSAMHEHHS TPOBOTHUKOB https://m.edsoo.ru/ffOaaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH but6mmoreka [IOK



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
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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Jxoyina-Jlenna

https://m.edsoo.ru/ff0ab124

Jlaboparopnas padota "Onpenenenne padboTsl U

bu6mmoreka [IOK

52 MOIIHOCTH 3JIEKTPUYECKOTO TOKa" 1 https://m.edsoo.ru/ff0ab3e0
DneKTpuuecKre Henu U MoTpeouTenn

53 BHGKT;)I/I‘IGCKOI‘/’I SHEPTHH B 6I;ITy. KopoTtkoe bubnuorexa LIOK

https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
IToaroroBka K KOHTPOJIBLHOHU padOTE 10 TEME
54 "DeKTpUIeCcKue 33551;{51. 3a§ﬂ>KeHHI)Ie Tena v uX bubmmorexa LIOK
. . . https://m.edsoo.ru/ff0abd2c
B3auMoAeicTBUA. [I0CTOSIHHBIN 27€KTpUYECKUNA TOK"
"

e KonrponsHast pabora o Teme 3JI€KTpI/I‘-IeUCKI/I6 BuGmorexa IIOK
3apsiIbl. 3api1>1<eHHHe Tena I/IUI/IX B3aMMOJICHCTBHSIL. https://m.edsoo.ru/ff0abeas
ITocTOSHHBIN 371EKTPUUECKUI TOK"

56 ITocTosTHHBIC MArHUTEI, UX B3aMMOJCHCTBHE

57 VYpoxk-uccienopanue "M3ydeHune nosueil moCTOSHHbBIX 1 bubnuoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarnurtHoe mmojie. MarauTHoe mojie 3eMIId U ero Bbubmunoreka LIOK
3HAYCHHUE JIJIS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba

59 OnbIT Opcrena. MarHuTHOE TOJI€ AIIEKTPUUECKOTO bubnuoreka [JOK
TOKa MarHuTHOE T0JjI€ KaTyIIKHA C TOKOM https://m.edsoo.ru/ff0ac1d2
[IprmeHeHue AMeKTPOMarHuToOB B TEXHUKE.

60 JI§60paTopHa;{ pa6(fTa "U3ydeHnue nencTBus 0.5 bubnmorexa LIOK

\ https://m.edsoo.ru/ff0ac74a
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM
DNEKTPOABUTATEIH TIOCTOSTHHOTO TOKA.

. I/IcnonvLsoBaHHe ANEKTPOIBUTATENCH B TEXHHUECKUX BuGmiorexa LOK
ycTpoiicTBax u Ha TpaHcnopTe. JlabopaTropHas https://m.eds0o.ru/ff0acg6e
pabora "KoHcTpyrpoBaHue U u3yueHnue paboThl
AJIEKTPOABUTATENS "

62 OmnsiTel Dapanes. 3aKOH AEKTPOMarHUTHOM

nHaykuud. IIpasumno Jlenna



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0ac86c

Onexrporerepatop. CriocoOb! MOTyYeHUS

63 AIEKTPUICCKOI PHEPTUU. DIEKTPOCTAHIINHN HA 1
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOU paboTE MO TEME 1
"DJeKTpUYECKUE U MAarHUTHBIC SIBJICHUS"
65 KontponbHas padoTa mo Teme "IIeKTpUIECKUe 1 bubnuoteka [JOK
MarHUTHBIC SIBICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBubIil ypok. PaboTta ¢ TekcTamu mo Teme 1 bubmuoteka [JOK
"TerutoBble sBiIeHUS" https://m.edsoo.ru/ffOacc5e
67 PezepBHblil ypok. PaboTta ¢ TekcTamu 1o Teme 1 Bu6muotexa [JOK
"TTOCTOSTHHBII AJIEKTPUUECKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBubIil ypok. Paborta ¢ TekcTamu mo Teme 1
"MarauTHsble siBIIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 145
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9 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrtposubueie IIpakTuyeckune A — obpa3oBaTejbHbIE
padoTbI padoThbI pecypchbl
1 Mexannyeckoe ABHKeHUE. MaTepuaibHas TOUKa 1
5 Cucrema orcueta. OTHOCUTEILHOCTh 1 but6mmoreka [IOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE TPAMOIIMHEHOE IBUKEHUE 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIMHENHOE IBUKEHHUE. 1
Cpenassisi © MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1 Bu6muotexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSMOIUHEHHOTO PABHOYCKOPEHHOTO 1
nBxkenus. ['papuk ckopoctu
7 Yoropent tons npn passoyeropenn 1 1 buGmorera LIOK
N | https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKJIOHHOM MJIOCKOCTH
8 CBoOopaHoe mmagenune teia. OnsiTel [ anuies 1
0 | Tiepnon s saoroms oopasenns, Maretnan 1 bimorer L1OK
YTIIOBast CKOPOCTH https://m.edsoo.ru/ff0ae176
10 [leHTpOoCcTpeMUTENHHOE YCKOPEHUE 1
11 [Tepserit 3akon HetoToHa. BekTop cubl 1 ]f?tl/tlsg:l;l/?n%eijasic.)rﬁ/fmae 612
12 Bropoii 3akon Hetotona. PaBHozelcTByromas 1 Bu6muotexa [JOK



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

cuia https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3akoH Hertorona. Cynepno3unus cui bubamoreia LIOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TpUMEHEHUE 3aKOHOB but6mmoreka [IOK
Hprorona https://m.edsoo.ru/ffOaeb6c
bubnmoreka [JOK
15 Cira ynpyrocti. 3akor Fyka https://m.edsi.ru/fanecaZ
16 Pemenne 3agad mo teme «Cua yrpyrocTu
17 JlabopaTtopHas pabora «OnpeneneHue bubmuotexa [JOK
JKECTKOCTH IPYKHHBD» https://m.edsoo.ru/ff0aee28
18 Cuna Tpers bubmoreka [IOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo reme «Cuna TpeHUsD» ]f?tI/tIS;I:I;I/?nTéeI;Z(EE)C.)rILf/fanfaZ 6
20 JlaGopaTtopHast pabota "Onpezaenenue bubmuotexa [JOK
K03 uIIreHTa TPEHUSA CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3aga4 o Teme "3akonsl HeioToHa. Bbubmunoreka LIOK
Cwuuna ynpyroctu. Cuia TpeHus" https://m.edsoo.ru/ff0afb8e
99 Cuna TSKeCTH M 3aKOH BCEMHPHOTO TATOTEHUS. bubnuoteka [JOK
Yckoperre cB0OOTHOTO TaCHUS https://m.edsoo.ru/ff0af044
Ypok-koH(pepenus "JIBuKeHHE TEI BOKPYT
23 rpaBuTarnoHHOTO 1eHTpa (CoHeyHas cucTema).
[NamakTukn"
24 Pemienne 3aga4 o teme "Cujia TSOKECTH U 3aKOH Bbubmunoreka LIOK
BCEMHUPHOTO TSATOTeHHS" https://m.edsoo.ru/ff0af5f8
o5 ITepBas kocmuyeckas ckopoctb. HeBecoMocTh 1 bubmuoteka [JOK

HepErpy3Ku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MarepuaibHOR TOUKH. AOGCOIIOTHO

26 TBEp0€E Teno. PaBHOBecHe TBEPAOTO Tema ¢ bubmorexa HOK
.o https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpalCHUS
27 MowmeHT cuisl. LleHTp TsKeCTH
28 Pemenue 3agau no teme "MomeHT cuiibl. LleHTp but6mmoreka [IOK
TsDKeCTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
29 "MﬂexaHquCKoe ,I[BI/I:}KGHI/IG. IIB)SaHMO,HeP'ICTBHe bubmorexa [IOK
. https://m.edsoo.ru/ff0b0408
Ten
30 KonTtponpHas padora no Teme "Mexanuueckoe Bu6muotexa [JOK
nBwkenue. Bzanmopericteue ten" https://m.edsoo.ru/ff0b06ec
Nmnynsc Tena. UMiynsc cuiibl. 3aKOH
31 copoHeHH;I I/IMHy.HBZa. VYupyroe u Heynpyroe bubmmorexa LIOK
N https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBUE
32 Pemenue 3agad no teme "3aKkoH COXpaHEHUS but6mmoreka [IOK
umIysabca” https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koHpepenuus "PeakTuBHOE ABMKEHHE B
IIPUPOJIE U TEXHUKE"
34 Mexannueckasi paboTa U MOIIIHOCTh bubmmorexa LIOK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cumbl TSKECTH, CHIIBI YIIPYTOCTH U CHJTBI bubnuotexa [JOK
TPEHUs https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue padboTh
36 CHWJIBI TPEHUS IIPU PAaBHOMEPHOM JBUKEHHUHU TENa
M0 TOPU3OHTAIBHOM MMOBEPXHOCTU»
37 Cas13b dHepruu u padboTsl. [loTeHnanpHas
SHEPrus
38 Kunernueckas sneprus. Teopema o bubmuotexa [JOK



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
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

KMHETUYECKOU DHEPIUU

https://m.edsoo.ru/ff0b0c32

39 3aK0H COXpaHEHUs YHEPTUH B MEXaHHUKE
40 JlabGopaTtopHas pabora «3yueHnue 3akoHa bubnuotexa [JOK
COXPaHCHHS SHEPT UM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE U €TO bubmunoreka LIOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojiebaHus. BeiHyX/1eHHbBIS but6mmoreka [IOK
xoseOanus. Pezonaunc https://m.edsoo.ru/ff0b20f0
43 MareMaTuueckuii ¥ Mpy>KUHHBIA MasiTHUKA
1| Xoream o mecmmoom npp i naoon bitsmorera LIOK
Fpy3a https://m.edsoo.ru/ff0b197a
45 [IpeBparienue sHEPruu Npyu MEXaHUYECKUX
KoJIe0aHUAX
46 JlaGopaTtopHnas pabota «OrnpeeeHne 4acTOThl U bubnuoteka [JOK
nepro/ia KoJacOaHui MPyKMHHOTO MasSTHHKA https://m.edsoo.ru/ffOblaec
Jlaboparopnas pabota «I[IpoBepka
47 He3aBI:40m\Izocmpnepn0)1a Ifoneé)aﬂnﬁ rpysa, Bubmmorexa LIOK
HOJIBEIIIEHHOTO K HUTH, OT MacChl IPy3a» hitps://m.eds00.0/ 001974
48 Mexanndeckue BoJIHBI. CBOMCTBA MEXaHUYECKUX bubmunoreka LIOK
BOJIH. [Ipo0TbHBIC ¥ TOTIEPEUHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koH(pepennus "MexaHUYeCKHEe BOITHBI B
TBEPAOM Telie. CeHCMUYECKHE BOTHBI"
50 3ByK. PacripocTpanenne u OTpakeHHe 3ByKa
51 VYpok-uccnenosanue "Habmronenue
3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"
52 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTHUECKUN



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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pe30HaHC

VYpoxk-koHpepennus "YapTpa3Byk u nHPpa3ByK

bu6mmoreka [IOK

>3 B IIPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU paboTe Mo Teme
54 "33?(0HBI coxpaHeHIE;{. Mexalfnqecxne bubnmorexa LIOK
https://m.edsoo.ru/ff0b25f0
KoJieOaHus ¥ BOJIHBI"
KonTponpHas padora o Teme "3aKoHbBI
55 coxpaHeHus. MexaHn4deckue Kojie0aHus u
BOJIHBI"
56 DNIEKTPOMArHUTHOE TOJie. DIEKTPOMArHUTHbBIE bubmmoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoIiCTBA 2JIEKTPOMArHUTHBIX BOJTH
Vpok-koHpepenuus "llkana 3neKTpoMarHUTHBIX
58 B(f]'IH. HCH?)J‘IESO]?&HI/IG 3J'I€KTp0Mal"IfI/ITHBIX BOJTH Bubmmorexa LIOK
. " https://m.edsoo.ru/ff0b2fe6
JUISL COTOBOM CBSI3U
VYpoxk-uccnenosanue "N3yuenue cBOUCTB
59 C-)JIpeKTpOMaFIi[I/ITHHX BOJIHyC IIOMOIIIBIO bubmorexa HOK
https://m.edsoo.ru/ffOb2c6e
MoOuipHOTO Tenedona"
60 Pemenue 3a1ay Ha onpe/ieieHre 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJIeKTpoMarHuTHas npupoa ceera. CKOpocTh bubnuotexa [JOK
cBera. BomHOBBIE CBOICTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounnku cBeta. [IpsmonuHeitHoe
62 pacnpocTpaHeHue CBETa. 3armenus CoiHIA U Bubmmorexa LIOK
https://m.edsoo.ru/ff0b3658
Jlynb1
63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemienue bubmmoreka [JOK
3aJa4 Ha MPUMEHEHHUE 3aKOHA OTPAXKCHHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenue cBera. 3aKOH MPETOMIICHHS CBETa bubmuotexa [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
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https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO Bubmmorexa IOK
https://m.edsoo.ru/ffOb3c5c
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX
JlaGopaTtopHast pabota "HccnenoBanue
66 3aBUCUMOCTH YTJIa MPEIOMIICHHs CBETOBOTO JIy4a
OT yrjia naJieHusl Ha rpaHule "Bo3ayx-crekino""
VYpoxk-koHpepennus "Hcnonp30BaHne MOITHOTO
67 BHYTPEHHETO OTPa)KEHHUSI: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBS3B"
68 JIun3el. OnTHYecKas Cuiia JIMH3bI bubmmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
. but6mmoreka [IOK
69 [TocTpoenune n300pakeHH B JIMH3aX https://m.edsoo.ru/ffob4dda
JlaGopaTtopHast pabota "Onpezaenenue
70 (boxyfz)HorE paCSTOSIHI/ISI u OII)TTT/IHGCKOfI CHJIBI bubnuorexa LIOK
8 https://m.edsoo.ru/ff0b4206
cobuparomiei TUH3bI"
Ypok-koHpepenmus "OnTudeckue TMH30BbIC bubmmoreka [JOK
71
npuoopsr” https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onrtuyeckas cucrema. 3peHue Bubmmorexa IOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "ledexts! 3penns. Kak
COXpaHUTH 3peHue"
Paznoxenue 6enoro ceeta B crieKTp. OmbITHI
74 Hrrorona. Cnoxenue cneKTpaanbI;)x IIBETOB. bubmorexa HOK
https://m.edsoo.ru/ffOc0f4c
Hucnepcus cBera
75 JlaGopatopHas padoTa "OnbITH IO PA3IOKEHHIO Bu6muotexa [JOK

0eJoro CBeTa B CIEKTP M BOCIIPUSATHIO LIBETA

https://m.edsoo.ru/ff0cOe2a
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MPEIMETOB MPHU UX HAOIIOIEHUHU Yepe3 I[BETOBBIC
bunbTpH"

VYpok-npaktukyM "BoiHOBbBIE CBOWCTBA CBETA:!

76
nucriepcus, HHTepdepeHuns u nuppaxaus”
77 OmnbiTel Pe3epdopna v mianeTapHast MOJIETb bubnuotexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynars! bopa. Mozaens aroma bopa
79 HcnyckaHnne u mOrJIONIEHNEe CBETa aTOMOM. but6mmoreka [IOK
KBanTbl. JInHeHyaThie CIeKTpPhI https://m.edsoo.ru/ff0c144c
80 VYpoxk-nipaktukym "HabmrogeHue ciekTpoB bubmuoteka [JOK
ucmyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTD U €€ BUALI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sifpa. Hykinonnas moens bubamoreta LIOK
https://m.edsoo.ru/ffOc18ac
83 PannoaktuBHbIC npeBpaiieHus. M30Tomnbr ﬁgggﬁf;igﬁﬁl ffoclald
84 Pemienne 3agau mmo teme: "PaguoakTHBHEBIC bubmunoreka LIOK
npeBparieHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnana
86 Ypoxk-koH(pepennus "PagnoakTuBHbIC bubnuotexa [JOK
U3JIy4YEeHHUs B PUPOJIE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS Bu6muotexa [JOK
3apsI0BOTO U MacCOBOT'O YHCET https://m.edsoo.ru/ffOc1c58
88 DOHeprus CBsI3U aTOMHBIX sziep. CBsA3b MacChl U bubmuotexa [JOK
SHEPIHU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo reme "Anepueie peakiun"
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Peakuuu cunresa u nenenus saep. Mcrounmku

bubmunoreka LIOK

90
sHeprun CouHIa 1 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpok-koHdpeperuus "SnepHas sHepreTHKa.
91 JleficTBHs paguOaKTUBHBIX U3JIy4CHUN HA KUBBIC
OpraHu3msl"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "aneKT OMal"HI/ITHOIe) nosie SieKT OMarHUTHBIE bubmotexa LOK
P . P https://m.edsoo.ru/ff0c223e
BOJIHBL. KBaHTOBBIE SIBICHUS
KoHnTtponbHas paborta mo Teme
93 "DJIEKTPOMarHUTHOE MOJIe. DICKTPOMArHUTHHIC
BOJIHBI. KBaHTOBBIE ABIEHUS"
94 [ToBTropenue, 0600meHue. JlabopatopHsie Bu6muotexa [JOK
pabotsI o Kypcy "B3aumonericTeue e https://m.edsoo.ru/ff0c245a
IToBTOpenue, 06o6IIcHNE. Pemenne pacue
95 K]:.T eE H: 3amaHPI 0 Te H; 'I'ill"de ; 0 ; zHHX Bubmmorexa IOK
U KQ4eCTBCHHBIX 9 110 TEM TUTOBBI
" A https://m.edsoo.ru/ff0c2572
IPOIIECCHI
[ToBTOpenue, 06o6meHue. Pemenue pacueTHbIX
96 u Ka‘IeETBeHI,{I)IX 3amaq 0 TeMe "KH,IZ)[ TETIOBBIX bubmotexa LOK
. 8 https://m.edsoo.ru/ff0c2a22
JBUTATENEeH
[ToBTOpenue, 0600IIeHNE. Perenne pacueTHbIX
97 1 Ka4eCTBEHHBIX 3aAa4 o teme "KIT/] bubnmorexa LOK
"H https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTaHOBOK
08 [ToBTopenue, 0600menue. JlabopatopHsie Bu6muotexa [JOK
pabotsI o Kypcy "CBeToBbie sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menHne. Pabota ¢ Tekctamu 1o bubmunoreka LIOK
99 " n
TeMe "3aKOHBI COXPAHCHHUS B MEXaHHKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0600meHne. PaboTa ¢ TekcTamu 1mo bu6mmoreka [IOK

teMme "Konebauus v BOJIHEL"

https://m.edsoo.ru/ff0c2e82
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[ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1o

bubmunoreka LIOK

101 1
teme "CBeToBbIC SIBIICHHS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menHne. Pabota ¢ Tekcramu 1o 1
teme "KBaHTOBas U saepHas ¢puzuka'
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



https://m.edsoo.ru/ff0c3044

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

» ®usuka, 7 kinacc/ [lepeimkun A.B., O6GmecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«3naTennpcTBO «OK3aMEH

» ®usuka, 8 knacc/ [eprrmkua A.B., O01IECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAy; AxtinonepHoe oobmectBo «M3marenscTBo «IIpocBemenner»

» ®usuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O6mecTBoO ¢ orpaHuYeHHOM
OTBETCTBEHHOCTHIO «[IPODA»; Akiimoneproe obmiectBo «M3gatenbctBo «IIpocBemnieHuey
METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
7 KJIACC

1.Paboyas mporpamma.

2. IIporpammbl ocHOBHOTO 00111eTO 0Opa3zoBanus. dusuka. 7 — 9 KIaccel
(aBToper: A.B.Ilepeimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma mo ¢usuke. 7 knacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YUCOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 knacc. YueOHUK 1151 0011€00pa3oBaTeIbHBIX YUPEIKICHUN .
M.:Ipoda. 2011

5. Jlykammuk B.1. CoopHuK BompocoB u 3ama4 1o ¢usuke. 7-9 k. — M.: [Ipocsenienue,
2010. -192c.

8 KJIACC

1. PaGouas nporpamma. dusuka. 7 — 9kaccel: y4eOHO-METOAMIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzna.,crepeorur. -M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 00111eTO 0Opa3zoBanus. dusuka. 7 — 9 KIaccel
(aBToper: A.B.Ilepeimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. PabGouas nporpamma mo ¢pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B



COOTBETCTBUU C BBIOPAHHBIM YUCOHHKOM:

4. Ileppimkun A.B. ®usuka. 7 kinacc. YueOHUK 17151 0011€00pa3oBaTeIbHBIX YUPEIKICHUN .
M.:Ipoda. 2011

5. Jlykammuk B.1. CoopHuK BompocoB u 3ama4 1o ¢usuke. 7-9 k. — M.: [IpocBemienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAaMOCTOSATEIbHBIC M KOHTPOJIbHBIE PAOOTHI. —
5-e uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®wusuka. 7 knacc. Jlaboparopasie paboTbl. KoHTpOIBHBIE 3aaHUS. —
Caparos:JIuueii, 2014.

8. «KonTpoasHo-m3MepuTenbHbie MaTepuanbl. Pusnka. 7 kimace/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueoOHo-MeToaudeckoe nocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10.A.B. ITeprimkun ®uznka-8xi 2017 M. JIpoda

11.H.B. ®unonosua Meroauueckoe mocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CaMocTosITeIbHBIE U KOHTPOJIbHBIE Pab0ThI-8 Kiacc 2017 M.
Apoda

13.B.B. lllaxmaToBa ,O.P. llledep JAnarnoctuyeckue padbotsl -8 kiacc 2016 M. JIpoda
14.A.E. Mapon, E.A. Mapon, C.B. I1o3otickuit Coopuuk Bonpocos u 3amau 2015 M.
Apoca

9 KJIACC

1. PaGouas nporpamma. dusuka. 7 — 9kaccel: yaeOHO-METOANIECKOTO TTOCOOUS

/coct. TuxonoBaE.H. — 2-¢ uzna.,crepeorun. -M.: JIpoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 00111eTO 0Opa3zoBanus. dusuka. 7 — 9 KiIaccel

(aBToper: A.B.Ilepeimkun, H.B. ®unonosuy, E.M. I'yTHUK).



3. PabGouas nporpamma mo ¢pusuke. 7 knacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YUCOHUKOM:

4. Ileppimkun A.B. ®usuka. 7 kinacc. YueOHUK 17151 0011e00pa3oBaTeIbHBIX YUPEIKICHUN .
M.:[Ipoda. 2011

5. Jlykammuk B.1. CoopHuK BompocoB u 3ama4 o ¢usuke. 7-9 k. — M.: [Ipocsemienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAaMOCTOSATEIBHBIC M KOHTPOJIbHBIE PAOOTHI. —
5-e uzpanume,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®wusuka. 7 knacc. Jlaboparopusie paboTsl. KoHTpOIBHBIE 3aaHUS. —
Caparos:JIuueit, 2014.

8. «KonTpoasHo-m3MepuTenbHbie MaTepuanbl. Pusnka. 7 kimacce/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueoOHo-MeToaudeckoe nocooue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

KoHTposibHBIE U caMOCTOsATENbHBIE Pa0OTHI 1O (hH3uKe. 9 Ki1acc: K yueOHuky A.B.
[Teppimkuna, E.M. I'yrHuk «®@usuka 9 kmacey / O.U. I'pomuesa. — M.: M3narenscTBo
«Ox3ameny, 2014.

Tectel o ¢pusuke. 9 knacc: k yaueOnuky A.B. Ilepeimkuna, E.M. I'yTHUK «Du3nka

9 knacce» / O.U. I'pomrieBa. — M.: M3natenbcTBO «OK3amen», 2010.

dusuka. 9 xkitacc. TemaTnueckue TeCTOBBIE 3aMaHus I MoAroToBkU K ' MMA. / aBT.- coCT.:
M.B. boiinenko, O.H. Mupomikuna. — Apocnasis: OOO «Akaaemus pa3Butus», 2014.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
7 KIIACC

bubnuoreka — Bcé mo npeamety «Pusnka». — Pexxum gocryma: http://www.proshkolu.ru



2. BugeoomnsITel Ha ypokax. — Pexxum qocryma: http://fizika-class.narod.ru

3. Equnas komnexius nudpoBbIx 00pa3oBaTebHBIX pecypcoB. — Pexxum mocryma:
http://school- collection.edu.ru

4. HTepecHble MaTepHalibl K ypokaMm (U3UKHU [0 TeMaM; TECThI 10 TeEMaM; HarjsAHbIe
mocobus kK ypokam. — Pesxxum nocrymna: http://class-fizika.narod.ru

5. lludposeic oOpa3oBarenbHbIe pecypehl. — Peskum goctyma: http://www.openclass.ru
6. DieKTpoHHBIEC YUeOHUKH 110 pu3uke. — Peskum pocrtyma: http://www.fizika.ru

8 KJIACC

1. bubnuoreka — BcE mo npeamety «Pusukay. — Pexxum goctyna: http://www.proshkolu.ru
2. BugeoomnsITel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

3. Equnas komnekius nudpoBbIx 00pa3oBaTeNbHBIX peCypcoB. — Pexxum mocryma:
http://school- collection.edu.ru

9 KJIIACC

1. BugeoomnsiTel Ha ypokax. — Pexxum gocrtyma: http://fizika-class.narod.ru

2. Enunas xomnekuust mupoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum nocryma:
http://school- collection.edu.ru

3. UnTepecHble MaTepuaibl K ypokaM (PU3UKHU IO TEMaM; TECThI 110 TeMaM; HaTJIsIIHbIe

mocobus kK ypokam. — Pesxxum mocrymna: http://class-fizika.narod.ru



