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INOACHUTEJIBHASA 3ATIMCKA

[Iporpamma mo (u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJICHAa Ha OCHOBE
MOJIOKEHUA ¥ TpeOOBaHWUM K pe3ylabTaTaM OCBOEHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpa3zoBarenbHOU mporpammel, npeactaBieHHbIXx B PI'OC OO0, a Takxe ¢ yuérom demepanbHOi
paboueii nporpammsl BocniuTanus U Konuenuuu npenojgaBanus yueoHoro npeamera «Ousnkay.

Copneprxanue nporpaMMsl 1o (U3MKe HarpaBleHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYyYHOMH
IPaMOTHOCTH OOYYaIOUIMXCS M OPraHM3alvi0 U3y4deHHs (DU3MKH Ha JeATeIbHOCTHOW ocHoBe. B
nporpamMme 1o (pU3MKe YYUTHIBAIOTCS BO3ZMOXKHOCTH Y4eOHOTO IpeaAMeTa B peann3anuu TpeOoBaHU
OI'OC OOO K MmIaHUPYEeMbIM JIMYHOCTHBIM W METANpPEIMETHBIM pe3yJbTaTaM OOYYEHHS, a TaKkKe
MEXIIPEIMETHBIE CBSA3HM €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOLIETO
o0Opa3oBaHMUs.

[Iporpamma 1o ¢uU3MKE yCTaHABIMBACT paclpeaeieHue ydyeOHOro marepuaia IO Tojam
o0yueHus (110 Kiaccam), pejyiaraeT NPpUMEPHYIO MOCIe10BaTEIbHOCTh U3YUEHHs TEM, OCHOBaHHYIO
Ha JIOTUKE Pa3BUTHUS NPEIMETHOIO COAEPIKAaHUSA U yUETe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcs.

[Iporpamma o ¢u3uke paspaboTaHa ¢ IETbI0 OKa3aHUS METOJAWYECKOW MOMOIIU YYUTEIIO B
co3llaHu# paboUeil MporpamMMEbl 10 Y4eOHOMY MTPEIMETY.

@dusnka SBISETCS CUCTEMOOOPA3yIOIUM JJIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (pU3MUECKUe 3aKOHBI JI€KaT B OCHOBE IPOLIECCOB U SIBICHUH, M3y4aeMbIX XHUMHEH,
Ouosiorueii, actpoHoMueid W (U3NYECKOM reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHpa, IPEIOCTaBIsieT Hanbosiee siCHbIe 00pa3ibl IPUMEHEHUST HAYYHOTO METO/A ITO3HAHMS,
TO €CTh CII0C00a NOJTYUYEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa M3 MIaBHBIX 3a1a4 (U3MYECKOro o0pa3oBaHHsA B CTPYKType o0lero obpa3zoBaHUs
COCTOMT B (OPMHPOBAHWU E€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH M HWHTEpeca K HayKe Y
00yJaromuXxcs.

W3yuenne ¢usnku Ha 0a30BOM YpOBHE IpeAIojaraeT OBJAaJEHUE  CIEAYIOUIMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO IPAMOTHOCTb:

® HAy4YHO OOBSACHSATH SIBJICHMUS,

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEpHpPETUPOBaTh JAHHbIE M HCIIOJIB30BATh HAy4yHBIE JOKA3aTENbCTBA JUIS
MIOJTyYEeHHU s BBIBOJIOB.

[enu wu3yueHuss (QU3MKM HA YPOBHE OCHOBHOrO o00IIero oOpa3oBaHMs OINpeAeNeHbl B
Konnenuun mnpenogaBanust ydeOHoro mnpenmera «®Pusuka» B 00pazoBaTeIbHBIX OpraHMU3ALUAX
Poccuiickoit ~ ®denepanuu, peanu3ylOIIUX OCHOBHBIE — 001Ie00pa3oBaTelbHbIE  MPOTrPaMMBl,
yrBepxkaAEHHON pemenneM Kosutermm MunncrepcrBa npocsemeHus Poccuiickoin ®Penepanuu
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Hean n3yvyenus pu3nKu:

e 1puOOpeTeHrEe MHTEpeca U CTPEMIICHUSI 00YYaroIIMXCs K HAYYHOMY M3YUEHUIO MPUPOJBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEICTABICHMH O HAayyHOM MeETOoJe TMOo3HaHus U  (HopMupoBaHHE
HCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBIICHUSIM;

e (opmHupoBaHME HAay4YHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa WU3Y4YEHHs] OCHOB CTPOCHHS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME MPEICTABICHUNA O POJIU (PU3UKH JIUIsl PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE TIPEACTaBIEHU O BO3MOXKHBIX cdepax Oynymed mnpodeccuoHaNbHON
NesITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOH, MOJArOTOBKAa K JalbHEHIIeMy OOy4eHHIO B 3TOM
HampaBJICHUU.



JloCTIXKeHHEe 3TUX IIeJiei MporpaMMbl 1o (U3MKE Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
o0ecreuynBaeTCs PeIIeHNEM CIEAYIOIUX 32124

NpUOOPETeHUE 3HAHUIM O JAMCKPETHOM CTPOCHHH BEIECTBA, O MEXAHMUYECKHUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

pUOOpETeHNE YMEHUN OMUCHIBATh U OOBSICHATH (PU3MUECKUE SBICHHS C MCIIOJI30BAaHHEM
MOJTyYCHHBIX 3HAHHIA;

OCBOCHHME METOJIOB pEIICHUS NPOCTEHIIMX pacu€THBIX 3aJa4 C HCIOJIb30BAaHHEM
(bU3NYIECKUX MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX 32]1a4;

pa3BUTHE YMEHHU HAOIOJATh MPUPOJHBIC SBJICHHUS W BBIOJIHITH OMBITHI, JTA0OPATOPHBIC
paboOTBl W DKCIIEPUMEHTANILHBIC KCCICAOBAHUSI C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX
pubopoB;

ocBoeHHE TpPUEMOB paboThl ¢ wuHpOpManUeid (UINUECKOTO COICPXKAHUS, BKIHOYAs
HHGPOPMAIIHIO O COBPEMEHHBIX JOCTUXCHUAX (DU3UKHU, aHAIU3 U KPUTUYECKOE OLICHUBAHUE
nHpopManuu;

3HAKOMCTBO CO cdepamu MpoPecCHOHAIBHON NeATEIbHOCTH, CBSI3aHHBIMU C (U3HKOU, U
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU Ha JOCTIKEHHUSIX (PU3UUECKOM HAYKH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hejeno), B 8 kiacce — 68 dacoB (2 yaca B
Hezeno), B 9 kinacce — 102 yaca (3 yaca B HEZEN0).

[Ipennaraemslii B mporpamme mo (usnke nepeyeHb J1abopaTOPHBIX PAOOT U OMBITOB HOCUT
pPEKOMEHIaTeNbHBIN XapaKkTep, YUUTENb JIelaeT BbIOOp MpoBeAeHHs Ja00paTOpHBIX padoT U OMBITOB

C Y4€TOM HMHAMBHIYAJIbHBIX OCOOCHHOCTEH O0yYaromMXcs, CIUCKAa IKCHEPHUMEHTAIbHBIX 3a/laHui,
IpeAaraéMbIX B paMKaxX OCHOBHOTO TOCYIapPCTBEHHOTO 3K3aMeHa M0 (hU3HKeE.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pasznen 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o mnpupoge. SBnenus npupoabl. PU3NYECKHUE SIBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BeaMUMHBL. 3Mepenune ¢usznyeckux BenuuuH. Duznyeckue MpUOOPBHI.
[TorpemHocTs N3MepeHuid. MexayHapoiHasi cUCTeEMa €IUHMII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAYKH M3YdaloT MpUpoay. EcTrecTBeHHO-HAYUHBINH METO
MO3HaHUs: HaOII0/IeHNe, TTOCTAHOBKAa HAYYHOTO BOIPOCA, BBIABM)KEHUE TUIOTE3, SKCIIEPUMEHT IO
MIPOBEpPKE THUIIOTE3, OObACHEHHWE HalmoAaeMoro spieHus. Onucanue (QU3NYECKUX SBICHUN C
ITOMOILIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEMIOBBIE, JJIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usmnueckue MpuOOPHI W Mpoleaypa MNPSMBIX HW3MEPEHUH aHaIOrOBBIM U IU(PPOBHIM

pUOOpPOM.

Jlabopamopuvie pabomsl u onvimol.

Onpenenenre UEeHb! JeNIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.

H3mepenne paccToOsTHUM.

N3mepenne o0bEMa )KUIKOCTH M TBEPIOTO Tea.

Onpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenne TeMmiepaTypbl INpH IIOMOIIM JKMJIKOCTHOIO TEPMOMETpa M JaT4MKa
TEeMIIepaTypsbl.

o wh e

6. IlpoBemeHue wuccieqOBaHUS 1O TMPOBEPKE THUIMOTE3bl: JAlbHOCTh TMONIETA IIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIe, YeM OOJIbIIe BBICOTA ITYCKa.

Paznen 2. IlepBoHayaiabHble CBeeHUS 0 CTPOEHUH BelllecTBA.

CrtpoeHue BeliecTBa: aTOMbI U MOJIEKYIIbI, UX pa3Mepbl. OMbITH, JOKA3bIBAIOIINE JUCKPETHOE
CTPOEHUE BEIIECTBA.

JIBmkeHne dacTuil BemiecTBa. CBSI3b CKOPOCTH JABIDKEHHSI YaCTHII C TEeMIIEpPaTypOu.
BpoyHnoBckoe nBmwkenue, auddys3us. BiaumomeilcTBHe YacTHIl BEIIECTBA: MPUTHKEHHUE U
OTTaJKHUBaHUE.

ArperatHple  COCTOSIHHS ~ BEIIECTBA: CTPOEHHE  Ta30B, IKHAKOCTEH U TBEPIBIX
(KpHCTAUTMYECKUX) TeJI. B3aMMOCBSA3b MEXKIY CBOWCTBAMH BEHIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U X aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddy3un.

3. Habmronenwe siBIeHUH, OOBSCHSIOMMXCS TMPUTSHKCHHEM WIH OTTAIKWBAHUEM YaCTHI]

BEIIIECTBA.

Jlabopamopmuvie pabomuvl u onvimol.

1. Omenka muamerpa aToMa METOJIOM PSJIOB (C HCTIOJIb30BaHKEM (hoTorpadmii).

2. OnbITHI IO HAOTIOJACHUIO TETJIOBOTO PACITUPEHUS Ta30B.

3. OmnbIThI 0 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYIISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tel.



Mexanundeckoe ABHKeHUE. PaBHOMEpHOE M HepaBHOMepHOE ABMKeHHEe. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JBHKEHUH. Pacuér myTu v BpeMEeHH JIBH>KCHHUSL.

SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3aumoaeiicTBIE Tell KaKk MpUYMHA U3MEHEHUSI CKOPOCTU
NBUKEHUs Tell. Macca kak Mepa uHepTHOocTH Tena. IlnotHocTh BemectBa. CBsi3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eiMHUIIe 00bEMA BeIleCTBa.

Cuna kak xapakTepucTuka B3aumojeiicTeus ten. Cuia ynpyroctu u 3akoH ['yka. M3mepenue
CWJIBI C TIOMOILbIO TMHAMOMETpa. fIBJIeHHE TATOTEHHS U cuiia TshKecTH. Cuila TSDKECTH Ha JIPYTUX
mnaHerax. Bec Tena. HeeecomocTh. CliokeHUE CHJI, HAIPaBICHHBIX [0 OJHOM NPSIMOM.
PaBHopelicTByromas cui. Cuna tpeHusi. TpeHue CKoJibXeHUs U TpeHue nokosi. Tpenue B npupoje u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBHKEHUS Tefa.
N3mepenne ckopocTy NPSIMOJIMHEUHOTO IBUKEHHUS.
HaGnronenue siBleHUs! HHEPLIUU.
HaGroieHne n3MeHeHus1 CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHME Macc 10 B3aUMOJCHCTBUIO TEll.
CnoxxeHue cuil, HallpaBJIEHHBIX IO OJJHOM MPSIMOU.
Jlabopamopuvie pabomsl u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO JBMXKCHHS (IIapuKa B JKUIKOCTH, MOJCIH
ANEKTPUYECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmpegeneHue cpeaHe CKOPOCTH CKOJIbKEHUS Opycka WM IIapuKa IO HaKJIOHHOU
IIJIOCKOCTH.
3. OmpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOUINE 3aBUCUMOCTb paCTsDKeHUS (IedopMaluu) MPYKUHBI OT
MPUIIOKEHHOMN CHUJIBI.
5. OMmBITBL, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBXKEHHUS OT Beca Tella |
XapakTepa COIPHUKACAIOIINXCsl TOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS W YBEIMUYEHUS NaBieHus. J[aBrneHue rasza. 3aBUCHMOCTH
JaBJIeHUs Ta3a oT o0bEMa, Temmeparypsl. [lepenaya naBieHust TBEPABIMHU TEJIaMU, KUJIKOCTAMH U
razamu. 3akoH Ilackans. IlHeBMaTnueckue MamMHBL. 3aBUCUMOCTH JIABJICHUS IKUJIKOCTH OT
riyounsl. ['uapocratudeckuii mapagokc. CooOiaromuecs cocyabl. [ uapaBmudeckie MeXaHU3MBbI.

ATtmocdepa 3emnu u arMocdepHoe naBieHHe. [IpHUMHBI CyIIECTBOBaHHUS BO3AYIIHOMN
obonoukn 3emnu. Omnbit Toppuuermu. H3mepenune atMochepHOTo AaBiieHHs. 3aBUCHUMOCTH
aTMOC(EpPHOTO aBJICHHUs] OT BBHICOTHI HAJ ypoBHEM Mops. [Ipubopsl mist u3mepenus atMochepHOro

ok ownE

JaBJIEHMUSL.
JleiicTBHE XKUAKOCTU U Ta3a Ha MOTPYKEHHOE B HHUX TeNO. BrITankuBaromias (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUs ra3a OT TEMIEPATYPBHI.
[lepenaya naBneHus KUIKOCTHIO U Ta30M.
Coobmarommecst CoCybl.
I'mppaBnnueckwmii npecc.
[IposiBnenue nerictBUs aTMoc(hepHOTO TaBICHHUS.
3aBUCHMOCTh BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh Tela M TIOTHOCTU
JKHIKOCTH.

ok owdPE



7. PaBEHCTBO BBITAJKHBAIONIEH CHUJIBI BECY BHITECHEHHOM KHIKOCTH.

8. VYcioBue muiaBaHus TeN: IUIABaHHE WM MOTPYKEHUE TE B 3aBUCHMOCTH OT COOTHOLICHUS
IJIOTHOCTEH TeNa U )KUJKOCTH.

Jlabopamopuusie pabomot u onvimel.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tella B BOZIE OT 00bEMA MOTPY>KEHHOM B KUIAKOCTh YaCTH
Tena.

2. OmnpeneneHue BHITAIKUBAIONICH CHIIBI, IEHCTBYIOLICH Ha TEJO, MOTPYKEHHOE B KHUIKOCTb.

3. TlpoBepka HE3aBUCUMOCTHU BBITAIKUBAIOLICH CHIIBI, IEHCTBYIONIEH HA TEJIO B KUJIKOCTH, OT
Macchl Tea.

4. OnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOIIEH CHIIbI, EHCTBYIOIIEH Ha TEJIO
B )KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHUIKOCTh YaCTH TEJIA U OT IJIOTHOCTH JKUAKOCTH.

5. KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKHM U OMNpeleleHue eé
Ipy30I0AbEMHOCTH.

Pa3nea 5. PaGora n MoIHOCTD. JHEprus.

Mexanudeckasi pabota. MOITHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio paBHOBecusl phlyara.
[IpumeHeHue npaBuiia paBHOBECHUS pbldara K 0J0Ky. «3oi0Toe npaBuiio» Mexanuku. KIIJ mpocTsix
MexaHu3MoB. [IpocTbie MeXxaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noTeHuuaibHas 3Heprus. [IpeBpamieHue omaHOro
BHJIa MEXaHUYECKOW YHEPIUU B IPYroi. 3aKOH COXPAHEHMsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepbl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue paboOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUH Tela II0

TOPU30HTAILHON TOBEPXHOCTH.
2. HccrnenoBanue ycrnoBHid paBHOBECHS phlyara.
3. Usmepenne KI1J] HaKIOHHOH MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIHH.
8 KVIACC

Paznen 6. TeruioBble siBjeHHS.

OCHOBHbBIE MOJIOKEHHSI MOJEKYISIPHO--KUHETUUYECKOW TEOpPHHM CTPOEHHS BemlecTBa. Macca u
pa3Mepbl  atoMOB M MOJeKyld.  OnbITbl, MNOJATBEPAKAAIOUIME  OCHOBHBIE  IOJOKEHUSA
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammuyeckue u
amop¢ubie Tena. OObSICHEHHE CBOICTB ra3oB, KUIKOCTEH W TBEPIBIX TNl HA OCHOBE IMOJOXKEHHIMA
MOJIEKYJIIPHO--KUHETHYECKOM Teopur. CMauumBaHMe W KamWUISIpHbIE sBJIEHHS. TeruioBoe
pacIIMpeHne U C)KaTHe.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTHIO TETIOBOTO JIBFKCHHS YacTHIl. BHyTpeHHsIs
sHeprusi. CiocoObl U3MEHEHUS! BHYTPEHHEH SHEPruu: Terionepenada u copepiieHne padoTel. Busr
TEIJIONepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUECHHUE.

KonmnuecTBo TemmoThl. YnenbHas TEIUIOEMKOCTh BEIIECTBA. TeIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TerioBoro Oanmanca. [lmaBieHne W OTBEp/EBaHUE KPUCTAJUTHYECKUX
BeleCcTB. YAenbHas Teriora iaBneHus. [lapoobpazoBanue u konaencamnus. Mcnapenue. Kunenue.
VYaeneHas TerioTa mapooOpa3oBaHUS. 3aBHUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT aTMOC(EepHOTro
JTABJICHUSI.



BrnaxnocTs Bo3ayxa.

OHeprus ToIIMBa. Y 1eibHasl TEMJI0Ta CTOPAHMUSL.

[Tpuntunst pabots! TeroBbix asuratencii KI1/1 temmoBoro neurarens. TeruioBsie nBurarenu
U 3aIlIATA OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Hemoncmpayuu.

Habmotenne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6mronenue quddysun.
Habmoienue siBjeHuit cMauMBaHUsI U KaMWJUISIPHBIX SIBJICHUIM.
Habnronenue TerioBoro pacumpeHust Tel.
V3meHeHne naBneHus ra3a npu M3MeHeHHH 00bEMa M HarpeBaHUH WITH OXJIAXKICHUH.
[IpaBuna n3amepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
Oxnax7eHne Ipu COBEPLUICHUN PaOOTHI.
Harpeanue npu coBepiieHHH padOThl BHEHTHUMH CHUJIAMH.
. CpaBHEeHUE TEINIOEMKOCTEH pa3InYHbIX BEILIECTB.
. Habmoienue xuneHus.
. HabGnromenue mocTosiHCTBA TEMITEPATyphl P TUIABJICHUU.
13. Mozenu TerIoBbIX IBUTATEICH.
Jlabopamopuuvie pabomot u onvimel.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.
OnbIThI 10 BRIpAIIMBAHUIO KPUCTAIOB IOBAPEHHOW COJIM WIIM caxapa.
OmnbITH IO HAOTIOICHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue AaBieHUs BO3ayXa B OayUIOHE MITIPHIIA.
OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JIaBIICHUS BO3/lyXa OT ero 00bEéMa U HarpeBaHus
WM OXJIQXKIEHUS.
6. IlpoBepka rHUMOTE3BI JIMHCWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHJIKOCTH B
TEPMOMETPHUUECKON TpyOKe OT TeMIIepaTyphl.

7. HabOmoneHue HM3MeHEHUs BHYTPEHHEW SHEpPruu Tela B pe3yibTaTe TeIulonepeaayd u

paboThI BHEITHUX CHIL.

8. MHccrenoBanue siBICHHS TEIIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOPSTUEH BOIBI.

9. OmnpeneneHne KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOW MPH TEMJI000MEHE C HarpeThiM

METAININYECKUM LIUJIUHAPOM.

10. Onpenenenne yaenbHON TETNIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mporiecca HCHapeHHUsL.

12. OnpeneneHrie OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.

13. Onpeznenenue yaenbHON TEMIOTHI MIaBJICHUS JIbJA.

Paznen 7. diiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

OnexTpuzanus Tena. J[Ba pona aneKTpUYeCKUX 3apsaaoB. BizanMopelicTBue 3apsKEHHBIX Tell.
3akoH Kyrnona (3aBUCHMMOCTBH CHIIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TeNl OT BEIMYHUHBI 3apsioB U
paccTOsSHUS MEXY TEJIaMH).

Onexktpuueckoe mnozne. Hampspk€HHOCTH aexTpuyeckoro mois. [IpuHnun cymneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DIEMEHTApHBIN AeKTpudeckuil 3apsia. CTpoeHne aToMma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI AIIEKTPUUYECKOTO 3apsia.
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DJIEKTPUYECKUH TOK. YCJIOBHUSI CYIIECTBOBAaHUSA AJIEKTPUUECKOTO TOKa. M CTOYHUKH
IIOCTOSIHHOTO TOKa. JIEHCTBUS 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XWUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckas uenb. Cuia Toka. JnekTpudeckoe HampspkeHue. ConpoTHBICHHE TPOBOTHUKA.
VYaenbHoe compoTuBieHHE BemlecTBa. 3akoH Owma nns ywyactka uenu. IlocnenoBarenvHoe u
IapajuIeJIbHOE COEIMHEHNE IPOBOIHUKOB.

PaboTta u MOIIHOCTH AneKTprueckoro Toka. 3akoH J[xoyns—Jlenna. DnexTpudyeckue menu u
MOTPeOUTENH IIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[Tocrosinubie MarHuThl. B3auMonelcTBHE TOCTOSIHHBIX MAarHUTOB. MarHutHoe Ioie.
MarnuTtHoe nosie 3emMJId ¥ €ro 3HaueHue i >ku3Hd Ha 3emuie. OnbIT Dpcrena. MarHuTHoe 1osie
3JIEKTPUYECKOTr0 TOKA. [IpuMeHEHnEe 3JIEKTPOMAarHuToB B TEXHUKE. JIEMCTBUE MArHUTHOTO MOJIS Ha
MIPOBOJHUK C TOKOM. DIJIEKTPOJIBUraTellb MOCTOSHHOTO TOKa. Vcrnonbp3oBaHue 31EKTPpOABUTATEICH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

OneiTel  @apages.  SBneHue  anekrpomarHuTHoW — uHaykuuu.  [lpaBuno  JleHna.
Onektporereparop. CrnocoObl MOTYyYEHUS JJIEKTPUUECKOM HSHEPruv. JICKTPOCTAHIIMHM  Ha
BO300OHOBIISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3anus Tel.
JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEJl.
YCTpONCTBO U ACMCTBHE AIEKTPOCKOTIA.
DneKTpocTaTHuecKas WHAYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.
[IpoBOAHMKY U AUAIICKTPUKH.
MonenpoBaHUE CUIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B KHUIKOCTH.

. 'a30BBI#1 pa3psn.

. U3mepenue cuiibl Toka aMIepMeETPOM.
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. I3mepenne 351eKTpUYeCKOro HaNpsyKEHNs. BOJIBTMETPOM.
. PeocraTr n marasuH cOnpOTHUBIICHHUN.
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(G2 SN

. BsaumopeiicTBie MOCTOSHHBIX MAarHUTOB.

. MonenrpoBaHie HEBO3MOXHOCTHU Pa3/IeTIeHUS MOTIOCOB MarHUTA.
. MOI[GJ'II/IpOBaHI/Ie MAarHUTHBIX ITOJIEN ITIOCTOSHHEIX MAarHUTOB.

. OneIT Opcrena.

ol el
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. MaruutHoe nosue Toka. DIeKTPOMarHur.

. JleficTBHe MarHUTHOT'O TOJISI HA IPOBOAHUK C TOKOM.

. DNEeKTpOoABUTaTENb TOCTOSIHHOTO TOKA.

. UccnenoBanue sBJI€HUS DJIEKTPOMArHUTHOM WHIYKIIUH.

. Onpiter dapanes.

. 3aBUCUMOCTb HalpaBJIeHUs UHIYKIMOHHOIO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHUS.
25. DIEKTpOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomsl u onvimol.

1. OnbIThl 1O HAOIIOACHUIO STEKTPU3ALUH TEJ MHAYKIIUEH U IPU CONMPUKOCHOBEHUH.
2. UccnenoBanue necTBUS SIEKTPUYECKOTO OIS HA IPOBOIHUKH U AUIIEKTPUKH.
3. COopka u mpoBepka pabOTHI JIEKTPUIECKO [N TOCTOSTHHOTO TOKA.
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4. UV3mepeHue u peryaupoBaHue CHIIbI TOKA.

o

W3mepeHue u peryanpoBaHue HapsHKEHUS.

6. HccnenoBaHue 3aBUCHMMOCTH CHJIBI TOKA, MJYIIETO 4epe3 PE3UCTOp, OT CONPOTUBIICHUS
PE3UCTOpa U HAIIPSKEHHSI HA PEe3UCTOPE.

7. OnbIThl, 1EMOHCTPUPYIOLIME 3aBUCUMOCTb JIEKTPHUUECKOTO COIPOTHBIICHHS IPOBOJHUKA
OT €ro JJIMHBI, IJIOLIa/Id OTIEPEYHOI0 CEUEHUS U MaTepuaa.

8. IIpoBepka mpaBuiIa CIIOKEHHUS HANPSHKCHUH MPH MOCIEIOBATEIHHOM COCIMHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia il CUIIbI TOKA IPH NapauIeIbHOM COEIUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI HNEKTPUUECKOTO TOKA, UAYIIETO YEPEe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJYLIET0 4epe3 JaMIO4Ky, OT HaIlpsDKEHHUs Ha
HEH.

13. Onpenenenne KII1JI narpeBarens.

14. VccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHuTHOTO HOJIsI TIOCTOSIHHBIX MarHUTOB IPU UX OObEIMHEHUH U Pa3/IeICHUH.

16. UccnenoBanue AeHCTBUS SJIEKTPUIECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI B3aMMOJCHCTBHS KaTyIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIPABJICHUS TOKA B KaTYIIIKE.

18. N3yueHnue neiicTBUS MAarHUTHOTO I10JIs1 Ha TPOBOJIHUK C TOKOM.

19. KoHctpyupoBaHue U U3ydeHue paboThl JIEKTPOABUraTEIsl.

20. Usmepenne K1/ anexTpoaBuraTeIbHONW YCTAHOBKH.

21. OnBITBI 1O WCCIEIOBAHHUIO SIBICHUS JJIEKTPOMArHUTHOM WHAYKIMH: HCCIEOBaHUE

M3MEHEHMH 3HAYE€HUS U HalpaBJICHUs UHYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe nBxeHue. MatepuanbHas Touka. CucremMa orcuéra. OTHOCHUTEIBHOCTh
MEXaHWYECKOro  JIBW)KEHHs. PaBHOMepHOe mpsMonuHeidHOoe aBMkeHue. HepaBHomepHoe
npsiMoJiuHeHOe ABMkeHne. CpellHsis 1 MTHOBEHHAs! CKOPOCTb Teja IPU HEPAaBHOMEPHOM JIBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHelHoe aBikeHue. CBoOogHoe maaeHue. OMbIThI
lanunes.

PaBHOMepHOE aBMXkeHHE TO OKpyxkHOCTH. [lepuon m dyacrora oOparieHus. JluHeitHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBeit 3akoH Hprorona. Bropo#n 3akon Hsrorona. Tperuit 3axkon Hserorona. IlpuHiuun
CYINEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: CHJIa TPEHHS CKOJIbKEHHS, CUjla TPEHUS MOKOS,
JPYTUE BUIBI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMHMPHOT'O TATOTEHHsI. Y CKOpeHue cBOOOIHOTO MajaeHus. J[BuxkeHune
ma”eT Bokpyr Connua. [lepBas kocmudeckast ckopocTsb. HeBecoMOCTh U EpErpy3KH.

PaBHOBecue marepuanbHO TOUKH. AOcomOoTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpaieHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynsc Tena. W3meHenue wummnynbca. Mmnynbe cuiabl. 3aKOH COXpaHEHHUs HMITYJbCA.
PeaktuBHOE NBHKEHUE.



Mexanunyeckas pabota 1 MOITHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTHUU
u pabotsl. [loreHnmanbHas 3HEprus Tejia, MOAHATOTO HaJ MOBEPXHOCTHIO 3emiu. [loTeHmanpHas
9Heprus cxartol npyxuHsl. Kunernueckass sHeprus. TeopemMa 0 KMHETUYECKON SHEPIUU. 3aKOH
COXpaHEHUs MEXaHUYECKOU YHEPTHUH.

Jemoncmpayuu.

1. HaGnroneHne MEXaHMYECKOTO JABMXKEHHS TEJIa OTHOCUTEIFHO PAa3HBIX Tel OTCUETA.

2. CpaBHeHHE ITyTel U TPACKTOPHIA JBMXKEHUS OJJHOTO M TOTO K€ Tea OTHOCUTEIBHO Pa3HbIX
TeJI OTCYETA.

3. H3mMmepeHune cKOPOCTH U YCKOPEHUS NMPSMOIMHENHOTO ABHKEHHSL.

4. HWccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMUSL.

5. Habmionenue ABMKEHHS Tella IO OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUH, MPOUCXOASNIUX B cucTeMe oTcuéra «Tenexka» npu
€€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacChl Tea U AEHCTBYIOLIEH HA HETO CUJIBI.

8. HabmoneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tena MPpU YCKOPEHHOM JBH)KEHUH.

10. Ilepenaya umiyabca pu B3aMMOAEHCTBUH TeJl.

11. ITpeoOpa3oBaHus SHEPTUH MIPH B3aUMOICHCTBHUH Tell.

12. CoxpaHeHnue UMITyIbCa IPH HEYIIPYTOM B3aHMMOICHCTBHUH.

13. CoxpaHenue UMITyabca Ipu aOCOIIOTHO YIIPYTrOM B3auMOJICHCTBUU.

14. HaGmoieHHE peaKTHBHOTO JBHKCHUSI.

15. Coxpanenne MeXaHUYECKON SHEPTHH ITPH CBOOOTHOM TTa/ICHHH.

16. CoxpaneHnne MEXaHUYECKON SHEPTUH MPH JBM>KEHUH TEJIa MO ICHCTBUEM MPYKUHBI.

Jlabopamopuuvie pabomot u onvimel.

1. KoHcTpyupoBaHMe TpakTa /sl pa3roHa U JajlbHEHIIero paBHOMEPHOI'O JBM)KEHUS HIapHKa
VI TEJIEKKH.

2. OmpeneneHne cpenHell CKOPOCTH CKOJIBXEHHS Opycka WM IBIDKEHHUS IIapuKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne YCKOpEHHUs Tela MpPU PaBHOYCKOPEHHOM JIBWKEHMHM 110 HaKJIOHHON
IIJIOCKOCTH.

4. WccnenoBaHue 3aBHCHUMOCTH IYTH OT BPEMEHM IIPH PAaBHOYCKOPEHHOM JIBMJKEHUU O€3
Ha4YaJIbHOM CKOPOCTH.

5. IIpoBepka rumoTesbl: €CliM IpPU PAaBHOYCKOPEHHOM JIBUKEHHMU 0€3 HayaJbHOM CKOpOCTH
IIyTU OTHOCSTCSI KaK Psii HEUETHBIX YHMCEJ, TO COOTBETCTBYIOIINE NMPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHMOCTH CHUJIbI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JABJICHHUS.

7. Omnpenenenue KodpPUIMEHTa TPEHUS CKOJIbXEHUS.

8. OmnpeneneHne KECTKOCTHA MPYKUHBL.

9. Ompenenenrie pabOTBI CWJIBI TPEHHWS TPU PAaBHOMEPHOM JIBIDKCHHH Tella  TI0
TOPU30HTAILHONU MOBEPXHOCTH.

10. Onpenenenne pabOTHl CWJIBI YOPYTOCTH MpU MOABEME TIpy3a C HCHOIB30BAHUEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

11. Vzy4enue 3akoHa COXpaHEHUS SHEPTHH.



Pazgen 9. Mexanuveckue KoJie0aHusi M BOJHBI.

KonebarenbHoe nBuxkenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHW: TEpUOJ, YacTOTa,
aMIMTyna.  MareMaThdeckuii W IPYXKUMHHBIM  MaaTHUKU. IIpeBpamueHue 5SHepruu Ipu
KoJ1e0aTenbHOM JIBUKECHUU.

3aryxatomue kojeOaHus. BpiHyxIeHHble KonebaHus. Pe3oHanc. MexaHudeckue BOJIHBI.
CaoiicTBa MexaHMuecKUX BOJIH. IIpofonpHble U nonepeyHbie BONHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHusi. MexaHHu4eCKre BOJIHBI B TBEPAOM TeJIE, CECMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

Habnronenune xoneOaHuii TeJ MO 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabntoneHue BbIHYX/I€HHBIX KoJeOaHUH U pe30HaHca.

Pacnipoctpanenue npoJoibHbIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

Habnronenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopuuvie pabomot u onvimel.

1. OnpezneneHue 4acTOThl U MepHOa KOlIeOaHUNH MaTeMaTUYECKOI0 MasiTHUKA.

2. OmpeneneHue 4acTOTHI U IEpUOJIa KoJIeOaHUH MPY>KUHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCUMOCTH Nepro/ia KOJIEOaHUH MMOJABEIICHHOTO K HUTHU Ipy3a OT JJIHMHBI
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HUTHU.

4. WccnegoBaHue 3aBUCUMOCTH MepHo/ia KoeOaHui NMPY>KUHHOTO MasSTHUKA OT MacChl rpy3a.

5. IlpoBepka HE3aBUCUMOCTH Mepuo/ia KoJeOaHUl rpys3a, MOJBELIIEHHOTO K HUTH, OT MAacChl

rpysa.
6. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEepro/ia KOoJIeOaHU MPY>KUHHOTO MasiTHUKA OT
MacChl Tpy3a U KECTKOCTU IPYKUHBI.

7. VI3mepeHue yckopeHUsi CBOOOJIHOIO Ma/IeHuUs.

Paznea 10. D1eKTpOMarHuTHOE MoJie M 3J1eKTPOMATrHUTHbIE BOJIHBI.

ONEKTPOMarHuTHOE TOJ€. DJIEKTPOMArHUTHBIE BOJNHBI. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.
[Ikana 31€KTpOMarHUTHBIX BOJIH. VICIIOJIb30BaHNE IIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupoaa ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa MEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onsimol.

1. M3yueHue cBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MIOMOIIBI0O MOOUIIBHOTO Tele(oHa.

Pa3zpnen 11. CBeTroBbIe IBJICHUS.

JIyueBass mogenb cBera. Mcrounuku cBera. lIpsMonnHENHHOE pacnpOCTpaHEHUE CBETa.
3atmenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mpesnomiieHUs cBera. [lolHOE BHyYTpeHHEEe OTpaKeHUE CBETA.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHMSI B ONTUYECKUX CBETOBOJAX.

JIunza. Xox nyyeit B nun3ze. OnTuyeckas cucteMa ¢oroarnmnapara, MUKpOCKONa U TEJIECKOTA.
I'na3 kak ontuyeckas cucreMa. biM30pykocTh U AabHO30PKOCTb.

Pasznoxxenue Genoro ceera B crekTp. OnbiTel HpioToHa. CliokeHHE CHEKTpPalIbHBIX I1IBETOB.
Hucnepcus csera.

Jemoncmpayuu.

1. TlpsmonuHeliHOE pacnpocTpaHEHHE CBETA.



OTtpaxeHue cBera.

[Tony4yenue n300pa’keHHIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTHUYECKUN CBETOBOI.

Xon ydeit B coOuparomiei JInH3e.

XoJ J1y4ei B pacCEeUBAIOILEH JIMH3E.

[Tonmy4yenne n300paXKeHUIA C ITOMOIIBIO JIMH3.

. Ilpunuun aeiictBus oToamnmnapara, MUKPOCKOIIa U TeJIECKOTa.

10. Mozens riasa.

11. Paznoxenne OEIOro CBETa B CIIEKTP.

12. ITony4yenue 6e10ro cBeTa NpH CIOKEHUH CBETa Pa3HbIX [[BETOB.
Jlabopamopnusie pabomot u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOIO JIy4a OT YIJia MaJeHHUs.
2. H3ydeHue xapaKkTEepUCTHK H300paXeHHUs IPEAMETa B IIJIOCKOM 3epKaJe.

3. MHccrnenoBanue 3aBHCMMOCTH yrila HpPEJIOMIJICHHS CBETOBOTO Jiyda OT yIjla HaJeHUs Ha
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I'PaHULE «BO3yX—CTEKIIO».

4. TlonyueHue n300pakeHUI ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.

5. Omnpenenenne HOKYCHOTO PaCCTOSHUS M ONTHYECKON CHITBI COOMPAIOIIEH JINH3BI.

6. ONBITHI IO Pa3JIOKEHUIO OEJIOTO CBETa B CIIEKTP.

7. OnbIThl 10 BOCIIPUATHIO LIBETA IIPEIMETOB MPU UX HAOIIOICHUH Yepe3 LIBETOBbIC (PHIIBTPBI.

Pa3znen 12. KpantoBbIe siBJeHMS.

OmnbiTel Pesepdopna u mmanerapnas moxens atoma. Mogens aroma bopa. Mcmyckanue u
IIOTJIOIICHHUE cBeTa aTOMOM. KBaHThI. JInHENHYaThIe CIIEKTPHI.

PaguoakTuBHOCTh. Anbda-, 6eTa- 1 ramma-usnyderus. CtpoeHue aToMHOro siapa. Hykinonunas
MOJIelb aTOMHOTO sapa. M3ortonsl. PannoaktuBHele npespamenus. Ilepuon nomypacnaga aTOMHBIX
anep.

SnepHble peakiuu. 3aKOHBI COXpPAaHEHHUsS 3apsiIOBOTO U MAacCOBOIO YHCEN. DHEpPrusi CBs3U
aTOMHBIX szaep. CBsi3b Maccel M dHEpruu. Peakuuu cuHTe3a U aeneHus saep. VICTOUHHMKM 3HEpruu
ConHua u 3B€31.

SAnepHas sHepreTuka. JleicTBUS paguOAKTUBHBIX U3JIyY€HUHN HA )KUBbIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CrnexTp Bomopo/a.

Habmtonienue tTpekoB B kamepe BunbcoHa.

Pabota cuéTurika HOHU3UPYIOLUUX U3TYYEHUH.

Perucrpanus nznydeHust IpupOaHBIX MUHEPAJIOB U IIPOAYKTOB.

Jlabopamopuvie pabomsl u onvimol.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATBIX CIIEKTPOB U3ITYUECHHUS.

2. UccrnepmoBanue TpeKOB: HM3MEpPEHHE SHEPrMM 4YacTULBl IO TOPMO3HOMY MYTH (IO
¢dororpadusam).

3. U3mepeHune paaroakTHBHOTO (OHA.
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IloBTOpHTE/ILHO-000011IAK0IIUIT MOIYTb.
[ToBTOpUTENBEHO--0000IIAOIINKA MOy Ib MpPEAHA3HAYEeH Ul CUCTeMaTH3alMu U 0000IIeHus
MPEIMETHOTO COJEP’KAaHUS M ONbITa JIEATENbHOCTH, NMPHOOPETEHHOTO MPH M3YYEHUH BCEro Kypca



¢u3MKKM, a TaKkKe Uil TMOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY S3K3aMeHY Mo (u3uKe Juis
o0yyJaromuxcs, BEBIOPAaBIINX 3TOT Y4EOHBIH MpeaMerT.

[Tpu U3yd4eHu JaHHOTO MOJYJISl PEATH3YIOTCS U CUCTEMATH3UPYIOTCS BUJBI JICSITEIBHOCTH, HA
OCHOBE KOTOPBIX OOecreunBaeTcsi JAOCTHIKEHHE MPEAMETHBIX M METalpeIMETHBIX IUIAHHPYEMBIX
pe3ynbTaToB 00y4deHHusi, (OPMUPYETCS ECTeCTBEHHOHAYYHAsi T'PAaMOTHOCTH: OCBOEHHME HAy4YHBIX
METOZOB HCCJEIOBAHUS SBJICHUH MPHUPOABI M TEXHUKH, OBJIAJCHHE YMEHUSMHU OOBICHSTDH
¢dusnveckue sIBICHUS, TPUMEHSS MOJyYeHHbIE 3HAHUS, PelIaTh 337a4l, B TOM YHCJIe KadeCTBEHHBIC
U SKCIICpUMEHTAJIbHBIE.

[TpuHIMIIATBHO AEATETLHOCTHBINA XapaKTep JaHHOTO pasjenia pealm3yeTcs 3a CU€T TOro, 4To
00yyJaroImuecs BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM MpeIaraercs:

Ha OCHOBE TOJYYEHHBIX 3HAHMH Pacro3HaBaTh M HAYYHO OOBICHATH (pU3HUECKHE SIBICHUS B
OKpY’KaIOIIeH MPUPO/Ie U MOBCEAHEBHON JKU3HH;

UCIIOJIB30BATh HAyYYHBIE METOJBI HCCIICIOBaHMSA (PU3NYECKUX SBICHUH, B TOM YHUCIE IS
MIPOBEPKH T'MIIOTE3 U MOJIYUYECHHUS TEOPETHUIECKUX BBIBOJIOB;

OOBSICHAT, HAay4YHbIE OCHOBBI HamOOJIE€e BAXHBIX JOCTIKCHHHA COBPEMEHHBIX TEXHOJIOTHH,
HalpuMep, NPAaKTHYECKOTO HMCIOJIb30BAHHS PAa3JIMUHBIX MCTOYHUKOB SHEPTUM HAa OCHOBE 3aKOHA
NPEBPAIICHNS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB YHEPIHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

I/I3yquHe (bI/ISI/IKI/I Ha YpOBHC OCHOBHOI'O O6H.[€FO O6p330BaHI/I$I HaIrpaBJICHO Ha JOCTHUXKCHUEC

JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX O6pa3OBaTeJIBHBIX PE3yJIbTATOB.

B pesynbrare nzyueHus GU3HKH Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHus y 00y4arOIIerocs

OyayT chOpMUPOBAHBI CIEAYIOLIUE INYHOCTHBIE PE3YIbTaThl B YACTHU:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

- MPOsIBJICHHE HMHTEpeca K HMCTOPHUM M COBPEMEHHOMY COCTOSIHHUIO POCCHUCKOHN (pu3HuecKon
HAYKU;

- IGHHOCTHOE OTHOIIEHUE K JTOCTHKCHUSM POCCUUCKUX YIEHBIX--(DU3UKOB;

2) rpa>KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX M 3THYECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUN (DU3HKY;

- OCO3HAaHHUE BaXKHOCTU MOPAJIbHO--3THYECKUX IMPUHIUIIOB B JEATEIbHOCTH YYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIPHUSTHE ACTETUYECKUX KadecTB (U3UYECKON HayKu: €€ TapMOHMYHOTO IOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

- OCO3HaHUE IIEHHOCTH (PM3NYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA TO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIIOLIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON A TENbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:

- OCO3HAHHME IEHHOCTH 0E30IMacHOro o0pa3a >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHUpE,
BaXHOCTU MPaBHJI 0E30MACHOTO MOBEJIEHUS HA TPAHCIOPTE, HA JOPOrax, C ANEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;

- c(OpMHUPOBAHHOCTh HaBbIKa pedieKkcHu, MPU3HAHUE CBOETO MpaBa Ha OIMMUOKY U TaKOTO Ke
1paBa y JIpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

- AKTUBHOE YYacTHE€ B pEIICHUM MPAKTUYECKUX 3a4ay (B paMKax CeMbH, 0OpazoBaTEIbHOMN
OpraHMu3aIy, Topoia, Kpasi) TEXHOJOTHYECKONH U COLMaIbHOW HANpPaBIEHHOCTH, TPEOYIOMIUX B
TOM YHCIIe U (PU3UIECKUX 3HAHUM,

- HIHTEpEC K MPaKTUYECKOMY H3yUeHUI0 podeccuii, CBA3aHHBIX ¢ (U3UKOM;

7) 3K0JIOTM4YECKOT0 BOCTTUTAHUSA

- OpHUEHTalUs Ha IPUMEHEeHNe (PU3NYEeCKUX 3HAHUMN I pellleHus 3aJ1a4 B 00J1aCTH OKpY Karolei
cpenbl, TUIAHUPOBAHMS MOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIEIACTBUN JUIsl OKpYyXKarouen
Cpelibl;

- OCO3HaHHE TJI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPelieHus;

8) axanTanuu K U3MEHSIIOIIMMCH YCJIOBUSAM COLMAILHON U MPUPOIHOM CPe/Ibl:

- MOTpeOHOCTh BO B3aMMOJAECUCTBUU MPHU BHIIOJHEHUH UCCIEOBAHUM M MPOEKTOB (HH3HUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUYECKYIO AESATEIbHOCTD;

- MOTPeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHWM, B TOM 4uciie (OPMYIUPOBATH HJICH, TTOHSATHUSA,
TUTOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHHUSIX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JacT (pU3MKu;

- INTAHUPOBAHUE CBOETO PA3BUTHS B IPHUOOPETECHUHN HOBBIX (DM3UYECKUX 3HAHUM;



® - CTPEMJICHHE aHaJU3MPOBATh M BBIABISITH B3aUMOCBS3U MPUPOJBI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIC C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHHM;

® - OIICHKA CBOWX JICHCTBUM C YUETOM BIMSHUS HA OKPYXKAIOIIYIO CPEY, BO3MOXKHBIX TJIO0ATBHBIX
IOCJICICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHuUs MporpaMMbl o (pU3MKe Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus y
oOyuwaromerocsi  Oyayr  cpopMHpPOBaHBI ~ MeTampeIMeTHble  Pe3yJbTaThl, BKIIOYAIOIINC
[I03HABATENIbHbIE YHUBEPCAIbHBIC YUEOHbIE NEWCTBUS, KOMMYHUKATUBHbBIE YHUBEPCAIbHbIE YUeOHBIE
NeNCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIE YUeOHbIE TEHCTBUSI.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBblie joruyeckue aeiicTBus:
® BBIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKNA OOBEKTOB (SBICHHN);
e YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS JJIsI 000OMICHHS U
CpaBHEHUS,
® BBIIBISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PAcCMATPUBACMBIX (paKTax, JAHHBIX WU
HaAOIIOICHUSAX,, OTHOCAUINXCA K (PU3MUECKUM SIBIICHUSIM;
® BBIABISTh TNPUYMHHO--CJICJCTBCHHBIC CBS3M MPH HW3YYCHUU (PU3NYSCKUX SBICHUH U
MPOLIECCOB, JIeNaTh BBIBOABI C HCIOJIB30BAHUEM JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BEIHUNH;
® CaMOCTOSITENIBHO BBIOMpPATh Ccroco0 perieHust ydeOHOW (u3MyYecKo 3amaud (CpaBHEHUE
HECKOJIbKMX BapHaHTOB peIIeHUs, BbIOOp HamboJee MOAXOAAUIETO C  Y4&TOM
CaMOCTOSITEITFHO BBIJICIICHHBIX KPUTEPHUEB).
basoBble ucciienoBare/ibCKie 1eHCTBUA:
®  HCIOJIB30BATh BOIIPOCHI KaK MCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHUS;
® TIPOBOJIUTH MO CAMOCTOSITETIHHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIOXHBIN (U3NIECKHU
HKCIEPUMEHT, HEOOIBIIIOE NCCIIE0BAaHNE (PU3MUECKOTO SBICHUS;
® OIICHWBAaTh HAa NPUMEHHUMOCTh W JOCTOBEPHOCTh HH(OpPMAIHIO, IMOJYYCHHYIO B XOJE
WCCIIETOBAHUS WU YKCIIEPUMEHTA;
®  CaMOCTOSITENILHO (OPMYIHPOBATH O0OOOMIECHHSI M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOII0IeHUs, OTBITA, UCCIIEIOBAHNUS,
® TIPOTHO3UPOBATH BO3MOXKHOE JajbHEWINee pa3BUTHE (U3NYECKUX MPOIECCOB, a TAKKe
BBIIBUTATh MIPEINONIOKEHUsI 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.
Padora ¢ undopmanmeii:
® TMPUMEHATh pPA3IMYHBIE METOJAbl, WHCTPYMEHTBHl M 3ampochl TpPU TOUCKE U OTOOpe
nH(OPMAIIUY WK JAaHHBIX ¢ YUETOM MPEAI0oKEHHOW yueOHO! (hrU3ruecKoi 3a1auu;
® aHaJNM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh HHOOPMALUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEICTABICHHS,;
® CaMOCTOSITENIPHO BHIOWpAaTh ONTUMAIBbHYIO (OpMYy TpeACTaBleHUs WHGOpPMALUU U
WLTIOCTPUPOBATh pelIacMble 3aJadd  HECIOXHBIMH CXEMaMH, JharpaMMaMd, WHOU
rpaduKoi U UX KOMOMHAITUSMHU.
KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ eliCTBHUS:
® B X07€ 00CYXJeHHUs yueOHOTO MaTepHalia, pe3yJbTaToB JabopaTOPHBIX paboOT M MPOEKTOB
3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCYKJaeMOil TeMbl M BBICKA3bIBaTh HJI€H, HAll€JICHHBIE
Ha pelleHue 3a1a4u 1 MojiyiepKanue 01aroxKenaTeIbHOCTH OOIIEHMS;



COTIOCTABIISITh CBOM CY)KACHHS C CYXKJICHUSIMHU IPYTHX YYACTHUKOB JHAIIOra, 0OHAPYKUBATh
paziM4Ke U CXOACTBO MTO3HIIHIA;

BBIPa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPECTABIISATh PE3YIbTAThl BBIMOIHEHHOTO (DU3UYECKOTO OIbITa (IKCIICPUMEHTA,
UCCIIEIOBAHMUS, IPOCKTA);

HOHMMATh M HCIHOJIB30BaTh NPEHMYIIECTBA KOMaHIHONH W WHIUBHIYaJbHOH pabOTHI MpH
pEILICHHN KOHKPETHON (hU3UUECKOi ITPOOIIeMBI;

NPUHAMATh 1IEJIM COBMECTHOH JICSTENIbHOCTH, OpPraHH30BbIBATH JCHCTBUS 10 &
JOCTIDKCHUIO: PACIpeNelsiTh POJH, OOCYKAaTh IPOLECChl M PE3yJabTaTbl COBMECTHOM
paboTbl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJIEH;

BBIIIOJIHATD CBOK 4YacTh pPaOOThI, JOCTHras KauyeCTBEHHOI'O pe3yibTara II0 CBOEMY
HAIPaBJICHUIO ¥ KOOPIUHUPYSI CBOU JICHCTBUS C APYTHMMH YWICHAMU KOMaH]IbI;

OLICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSM, CAMOCTOSTEIBHO
cOpMyIHPOBAHHBIM yYaCTHUKAMU B3aMMOJICHCTBUSL.

PeryasiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranu3anusi:

BBISIBIIATH MPOOJIEMBl B JKM3HEHHBIX W YUEOHBIX CHUTYallUsX, TPEOYIONMX sl PEUIeHHUs
(bU3NIeCKUX 3HAHUH;

OPHEHTHUPOBAThCS B PA3JIMUYHBIX MOAXOAAaX IMPHHATUS pelIeHUH (MHIMBUAYaIbHOE,
MIPUHSATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUH TPYIIIOi);

CaMOCTOSITENIPHO COCTaBIISITh ITOPUTM pEHICHUs (PHU3MUECKOW 3aJa4d WM IJIaHa
UCCIIEOBAaHUS C YYETOM MMEIOIINXCS PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh NpeAiaraéMble BAPHAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEHHE.

CaMOKOHTp().]IL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallU! U IpeJyuIaraTh IUIaH €€ N3MEHEHNUS;

OOBSACHATh MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHHUS) pe3ylbTaToOB AESTENbHOCTH, JaBaTh
OLIEHKY ITPHUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIIOJHEHUS (PU3UYECKOTO
HCCIIEIOBAaHMsI WM MPOEKTA) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHHUBIIUXCS CUTYaIHil,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNIbTATa LEIH U YCIOBUIM;

CTaBUTH ce0s1 Ha MECTO APYroro 4ejoBeKa B X0/I€ CIIopa WK AUCKYCCHH Ha HAYYHYIO TEMY,
MIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

IIPU3HABAThH CBOE MPABO Ha OUIMOKY NMPH peleHuH (pU3NUECKUX 3a7ay U B YTBEPXKICHHUIX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HUCITIOJIB30BATHh ITOHATUA: q)HSI/I‘IeCKI/Ie U XUMHWYECKHE SABJICHUA, Ha6J'IIO)IeHI/Ie, SKCIICPUMCHT,
MOACIb, THUIIOTE3a, CIAWMHUIIbBI CbI/ISI/I'-IeCKI/IX BCJIIMYMH, aTOM, MOJICKYJa, arperaTHbiC
COCTOSIHMSL BelecTBa (TBEPHOE, KHUJIKOE, Tra3000pa3HOE), MEXaHHMYEeCKOE BUKCHHE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSIMOIMHEWHOE), TPACKTOPHS, PAaBHOJICHCTBYIOIIAS CUTIa,
nedopmarus (yrnpyras, IiIacTUIecKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;



paznuuath saBieHus (AUQQy3usi, TEIIOBOE IBMKEHUE YaCTUI[ BELIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE [BW)XEHUE, WHEpLUs, B3aHMMOJEHCTBHE TE€J, PaBHOBECHE
TBEPABIX TEJ C 3aKPEINIEHHOM OCBIO BpALEHUs, Ileperada JaBiICHUs TBEPIABIMHU TEIIAMH,
KHUIKOCTAIMU W ra3amu, armMoc(epHOe MJaBleHHE, IUIABaHUE Tell, NPEBpALCHUS
MEXaHUYECKON HEPIuu) MO ONUCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh IPOSBICHHE U3YUYEHHBIX (PU3NUECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, B TOM
yuciie (U3NUecKue SABJICHUS B IPUPOAE: MPUMEPHI ABMXKEHUS C PA3IUYHBIMU CKOPOCTSIMU B
KUBOM U HEXKMBOM NpPUPOJE, ACUCTBUE CWIBI TPEHHMS B IPUPOAEC M TEXHUKE, BIIUSIHHE
aTMOC(EepHOro JaBJICHUS HA KMBOM OpPraHu3M, IUIaBaHUE PbIO, pblUaru B Tele YeJIOBEKa,
IpU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICNATH CYIIECTBEHHbIE
cBolcTBa (IpU3HAKHN) (PU3UUECKHX SBJIICHUIA,

ONKCHIBATh M3YyUEHHBIE CBOMCTBA Tel U (U3NYECKUE SBJICHMS, UCIONB3Yys (hU3MUecKHe
BEIMYMUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpPEeMs, MYyThb, CKOPOCTb, CpEIHSS
CKOpPOCTb, CUJIa YIPYTOCTH, CUJIa TSKECTHU, BEC Tella, Cuja TPEHHs], JaBjieHHE (TBEPLOTO
Tena, )KUJIKOCTH, Ta3a), BHITAJIKMBAIOLIAs CUJIa, MEXaHU4ecKas padoTa, MOLIHOCTh, IJIEHYO
CWJIBI, MOMEHT CHJIbI, KO3(DPUIIMEHT MOJIE3HOTO NEeHUCTBUS MEXaHU3MOB, KMHETUYECKas U
MOTEHIIUAJIbHAs SHEPrus), MpPH OMHCAHWHM MPABHIBHO TPAKTOBaTh (DU3MUECKHUI CMBICIT
UCTIOJIBb3YyEeMBIX BEJIMYMH, MX O0O3HAYCHHS W €AMHUIBI (U3NYECKUX BEIUYMH, HAXOJUTH
(GOpMyIIbI, CBS3BIBAOIINE MAHHYIO (U3HUYSCKYIO BEIMYUHY C JPYTUMHU BEIMYHUHAMH,
CTPOUTH rpaQUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHHUS M MPOIECCHI, UCTIOIb3Ys IMpaBHIIa
CIIOKEeHUsI cuJl (BIOJb ONIHOM mpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUS
MEXaHMYECKON »HHEpruu, IpU 53TOM JaBaTh CJIOBECHYI (OPMYIMPOBKY 3aKkoHa U
3alUChIBaTh €0 MaTEMAaTUYECKOE BHIPAXKECHHUE;

OOBACHATH (PU3NYECKUE SBJICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTyalMil NMPaKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATh NPUYUHHO--CIEICTBEHHBIE
CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JOrMYecKHX MIaroB ¢ onopoi Ha 1-2 H3yuyeHHBIX
CBOMCTBa (PU3MUECKUX SABICHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3a/1aui B 1—2 neicTBUSA, UCTIONB3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIIE
¢u3nyecKkre BeIMUMHBI: Ha OCHOBE aHaJIM3a YCJIOBUS 33J]a4l 3allMChIBaTh KPaTKOe yCIIOBHE,
MOJICTABJIATh (PU3NYECKHE BEIUYMHBI B (QOPMYJIbl U TMPOBOJIUTH PacdyEThl, HAXOIUTh
CIpaBOYHBIC JAaHHBIE, HEOOXOAMWMBIEC Ul pEIIeHHs 3a/1ad, OLEHHMBATh PEATMCTUYHOCTH
MOJTy4eHHOM (pr3nueckoi BEIMUMHBI,

pacro3HaBaTh IpoOIeMbl, KOTOPbIE MOYKHO PEIIUTh MPHU MOMOIIN (U3NUECKUX METO/I0B, B
OIMCaHUU UCCIIEI0OBaHMS BBIIEISATh MPOBEPIEMOE MPENoiIokKeHne (TUIoTe3y), pa3indarb
U MHTEPIPETUPOBATH MOJYyYEHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJ€ OIbITA, JeJaTh
BBIBOJIBI 110 €TI0 PE3YJIBTATAM;

MIPOBOAUTH ONBITHI 110 HAOIIOACHUIO (PU3UYECKUX SBJICHUM UM (U3NYECKUX CBOMCTB Te:
(opMyIHMpOBaTH MPOBEpsiEMbIE MPEAIIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH XO/1 OIbITa U POPMYJIMPOBATH BHIBOJIBL;

BBINOJIHATE TpPSIMble M3MEPEHMs PACCTOSIHHMS, BPEMEHH, Macchl Teja, 00b&éMa, CHIIBI U
TeMIepaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX W IUQPPOBBIX MPHOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJIUTH HCCJIEOBAHUE 3aBUCHUMOCTH OJHON (HU3MYECKOM BEIMYMHBI OT JPYro c
HCIOJIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JABIKYIIETOCS Tea
OT BpEMEHU JBUKEHMsI Tella, CUIIbI TPEHUS CKOJIbKEHHsI OT Beca Teja, KauecTBa 00paboTKu



MIOBEPXHOCTEH TEJI U HE3aBUCUMOCTHU CUJIBI TPEHHS OT IUIOLIAAM COINPHUKOCHOBEHMS Tell,
CHJIBI YOPYrOCTH OT Y/UIMHEHUS TPYKUHBI, BBITAJKUBAIOMIEH CHWIBI OT 00bEMa
NOrpY>XKEHHON YacTHU Tejla U OT IJIOTHOCTH HUJIKOCTH, €€ HE3aBUCHUMOCTH OT IIOTHOCTH
Tena, OT INIyOWMHBI, Ha KOTOPYIO IOTPYKEHO TeJIO, YCJIOBUM IIaBaHWUs TeJl, YCIOBHUMH
paBHOBECHs pblyara W OJIOKOB), y4aCTBOBaTh B IJIAHWPOBAHUHM Y4EOHOTO HCCIIEIOBaHUS,
coOMpaTh YCTaHOBKY M BBIIOJNHATH M3MEPEHHS, CIEAys MPEUIOKEHHOMY IUIaHy,
(bukcupoBaTh pe3yabTaThl IOJIYYEHHOW 3aBUCHUMOCTH (PU3MYECKMX BEIUYMH B BUJE
IIPEUIOKEHHBIX TAOJIUI U TPapUKOB, AeIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;
MIPOBOJIUTH KOCBEHHBIE H3MEPEHHS (PU3NUECKUX BEIWYHMH (IUIOTHOCTH BEIIECTBA KHUIKOCTH
U TBEPAOIO Tejla, CUJa TPEHUS CKOJIbXKEHUS, JIaBICHUE BO3]yXa, BBITAIKUBAIOIIAs CHUJIA,
JEHCTBYIOMAs HA TOTPYXKEHHOE B JKUIKOCTH TENO, KOAI(D(HUIIMEHT MOJe3HOro ICHCTBHS
IIPOCTBIX MEXAHU3MOB), CJIEys NIPEAJI0KEHHON MHCTPYKIMU: TIPU BBIIIOJIHEHUN U3MEPEHUI
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUE€HHE HCKOMOMN BEJIMYMHBI,
coOmogaTh TpaBuUjia TEXHUKM Oe30macHOCTH 1mpu  pabore ¢ J1abOpaTOpHBIM
000pyZI0BaHUEM;

YKa3blBaTh IPUHILIMIIBI IEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIIUECS COCYAbI, 0apOMETp, pblyar, MOJBHUXKHBIA M HENOJBU)KHBIN
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;

XapaKTepu30BaTh MPUHIMUIILI AEHCTBHUS U3yYEHHBIX NPUOOPOB U TEXHUUECKUX YCTPOUCTB ¢
OMoOpod Ha HUX omnucaHus (B TOM uYHCiE: MNOAIIMIHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUIPaBIMYECKUN TIPECC, MAaHOMETP, BHICOTOMED, MOPILIHEBOM HACOC, apEOMETP), UCTIOIb3YsI
3HaHUS O CBOMCTBax (U3MYECKUX SBICHUH M HEoOXoauMmble (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOAUTH TpUMepbl  (HaXOOUTh UHPOpPMALMIO O IpUMEpax) MPaKTHYECKOIro
UCMOJb30BaHUSA (PU3MUECKMX 3HAHUH B IIOBCEJAHEBHOM JKM3HM JUIsl oOecredyeHus
0e30macHOCTH MpH OOpAIeHUH C PUOOPAMU M TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHHUS
3/10pOBbS U COOIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpPY KaIOIIEH cpeie;
OCYILIECTBIATH OTOOP UCTOUHUKOB MHOpMalu B IHTepHETE B COOTBETCTBUH C 3a/1aHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHUS PAa3IMYHBIX
HCTOYHHUKOB BBIIENATh HWH(GOpPMAIMIO, KOTOpasl sSBISETCS NPOTUBOPEUYMBON WM MOXKET
OBITh HEZIOCTOBEPHOI;

UCMOJb30BaTh TPH BBINOJHEHUHM Y4YeOHBIX 33aJaHMi HAay4HO--TIOMYJSPHYIO JHUTEpaTrypy
($u3nYecKoro cojepkaHus, COpaBOUYHbIE MaTepuabl, pecypchl ceTu MHTepHeT, BiajeThb
npuéMaMM KOHCIEKTUPOBAHUS TEKCTa, peoOdpa3oBanus MHGOPMAIMU U3 OJHOW 3HAKOBOM
CUCTEMBEI B JIPYTYIO;

co3llaBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE 2—3
HCTOYHHUKOB HHGpOpManuu (PU3NYECKOro COJACpXkaHHsA, B TOM YHUCIE MyOJWYHO JAesaTh
KpaTKue COOOIIeHHs O pe3yibTaTax MPOEKTOB MM YUeOHBIX HMCCIEJOBAHUN, MPU 3TOM
IPaMOTHO HMCIMOJIb30BaTh N3YUEHHBIN MOHATUIHBIN anmapaT Kypca (GU3MKH, COPOBOXKIATh
BBICTYIICHHE NTPE3CHTALUEM;

IIpU BBHIMOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIECJOBAHMM pacrpenensTh 00s3aHHOCTH B
rpynne B COOTBETCTBUU C MOCTaBIECHHBIMU 3a/adyaMM, CIEAWTH 32 BBINOJIHEHHEM ILIaHa
NeWCTBUHM, aJeKBaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JIESTENBHOCTh TPYIIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aMMOJENCTBHE, yUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoniy oOyueHuss B 8 kJjacce mpeIMeTHbIE pe3ynbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTh c(hOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HCIIOJIB30BAaTh IMOHATHA: MacCa W pa3MEpbl MOJICKYJI, TCIIJIOBOC ABHXXCHUC aTOMOB U
MOJICKYJI, arp€ratHbi€ COCTOAHUA BCIICCTBA, KPUCTAJUIMYCCKUE H aMopq)HBIe TCIa,



HACBIIICHHBIA W HEHACBINICHHBIM Iap, BIAXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHsS
JHEPIUsl, TEIUIOBOM JBUIaTejb, JJIEMEHTApHbIA DJJIEKTPUYECKUM 3apsill, IEKTPUYECKOE
I10JIE, IPOBOJXHUKH U AUDJICKTPUKH, IIOCTOSHHBIN 2JIEKTPUYECKUN TOK, MArHUTHOE TI0JIE;
pasnuyarh sBleHUS (TEIUIOBOE pAacUIMpeHHe M CKaThe, TeIUIonepesada, TeIIOBOe
paBHOBECHE, CMAYMBAaHUE, KAIWJULIPHBIC SIBICHUS, UCIAPEHUE, KOHACHCALUs, IIJIaBICHHE,
KpucTajum3auus  (OTBepAEBaHUE), KUIIEHHE, Temionepenadya  (TEIIONPOBOJHOCTD,
KOHBEKIIMSI, W3IyYEHHUE), DJEKTpU3alus TeJl, B3aUMOJEHCTBUE 3apsAloB, JCHCTBUS
JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHUE, B3aMMOJECHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOI'O OJIs1 Ha IPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIM) [10 OIMCAHUIO UX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIMX HaHHOE (usnueckoe
SIBJICHUE;

pacrio3HaBaTh NPOSIBICHHE U3YUEHHBIX (DU3MUYECKUX SIBIICHUH B OKPY’KAIOILIEM MUDPE, B TOM
yrcae (U3NYECKHe SBJICHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSKECHHE M KalWUISIPHBIC
SBJICHUSI B NPUPOJE, KPUCTAUIBI B IIpUpoe, udiiydeHue CoiHIa, 3aMep3aHre BOJOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra, >JIEKTPUYECKUE SBICHHS B
aTMocdepe, TEeKTPUUECTBO KHUBBIX OPraHU3MOB, MArHUTHOE 110J1e 3eMJId, ipeid mosocos,
POJIb MarHUTHOTO MOJISL JJISl JKU3HU Ha 3emile, MOJSPHOE CHUSHUE, NPU 3TOM IEPEBOIUTH
MPAaKTUYECKYI0 3ajady B Y4eOHYIO, BBIJICIATH CYIICCTBEHHBIC CBOWCTBA (TPH3HAKH)
(bU3NYECKUX SIBICHU;

OIMCHIBATh HM3yYCHHBIC CBOWMCTBA TN M (PU3MUECKHE SBICHHS, UCIONB3YS (U3NUYECKHE
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEprusi, KOJWYECTBO TEIUIOTHI, YyJelbHas
TEIUIOEMKOCTh ~ BEIECTBA, yJEJIbHAas TEIUIOTa IUIABJICHMs, yJelbHas  TEIIoTa
napooOpa3oBaHus, yIeldbHAs TEIUIOTA CrOpaHHus TOIUIMBA, KO3(duIMEeHT none3Horo
JEUCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTEIIbHAS BIAXKHOCTh BO3/1yXa, JIEKTPUYECKUH 3apsi,
CWJIa TOKa, DJJIEKTPUYECKOE HAIPSDKEHUE, COIPOTUBICHUE IPOBOJHHMKA, YACIBHOE
COIIPOTHBIICHUE BEIIECTBAa, pabOTa W MOIIHOCTh 3JEKTPUYECKOTO TOKa), NMPU OMHUCAHUU
MPaBWJIbHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX BEIMYMH, O0O3HAuY€HUs U
€IMHULIBI PU3NYECKUX BETMYHMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3HUECKYIO
BEIMYMHY C JPYIMMH BEJIWYMHAMH, CTPOUTh TIpaUKH HU3YYEHHBIX 3aBUCHUMOCTEH
($U3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBIEHUS M MPOLECCHI, UCIOIb3YsI OCHOBHBIE
MOJIOKEHUS  MOJIEKYISPHO--KMHETUYECKOM TEOpUM CTPOCHUSA  BEILECTBA, IMPHUHLIUI
CYNEpHO3UIMHU MOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMma
JUISL ydacTKa LenH, 3akoH Jloynsa—JIeHna, 3aKOH COXpaHEeHMs YHEPTUH, IIPU 3TOM J1aBaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMCHIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;
OOBSACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE CUTYyallUi
[IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATL IIPUYMHHO-CIECICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHUE W3 1—2 JOTMYECKHX IaroB ¢ OMOpoi Ha 1—2 M3y4yeHHBIX CBOMCTBA
(bu3nyecKux sIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3aa4l B 2—3 JeHCTBUS, UCIIONIb3YS 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyecKkre BeIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 33aJ]a4ul 3allMChIBaTh KPaTKoe yCIIOBHE,
BBISIBJIATh HEJOCTATOK JAaHHBIX JJS PEILICHUs 3aJaud, BBIOMpATh 3aKOHBI M (OPMYIIBI,
HE00X0AUMBIE JUIs €€ PelIeHHUs, IPOBOIUTh PACcYEThl U CPABHUBATH MOJIyY€HHOE 3HAYCHHE
(bu3nyecKoil BEMYMHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MpPU MOMOILIM (PU3UYECKHX METOJIOB,
WCIIONB3YS ONMCAHHUE UCCIIENO0BAHMS, BBIIEIATH POBEPSAEMOE MPEAIOJIOKEHUE, OLIECHUBATh
MIPaBUIIBHOCTh NOPSAJIKA POBEAEHUS NCCIEA0BAHMS, 1€JIaTh BBIBOIBL;



IIPOBOJIUTH OIBITHI 110 HAOIIOJCHUIO (PM3UYECKUX SIBICHUHM MM (U3MUECKUX CBOMCTB Tel
(KanWJUIApHBIE ABJICHMS, 3aBUCUMOCTh JABJICHHS BO3AyXa OT €ro o0bEMa, TeMIepaTypsl,
CKOPOCTH TIpOIlEcCa OCTHIBAHUS M HArpeBaHMs INPU M3IYYEHHHM OT LIBETAa M3JIydarollen
(moruomaroneii) NOBEPXHOCTH, CKOPOCTh UCIIAPEHMSI BOJbI OT TEMIEPATYPHI )KUJIKOCTH U
IUIOIIAN €€ MOBEPXHOCTH, JIEKTPU3ALMS Tl U B3aUMOJEHCTBHE JEKTPUUECKUX 3apsiIOB,
B3aUMOJICHICTBHE MOCTOSIHHBIX MarHUTOB, BU3yalM3alldsd MarHUTHBIX IOJICH MOCTOSHHBIX
MarHuToB, AEUCTBUS MarHUTHOIO I10JI1 HAa IPOBOJAHUK C TOKOM, CBOWCTBA JIEKTPOMArHuTa,
CBOWCTBA DJEKTPOABHTraTeisl TMOCTOSHHOTO TOKAa): (OPMYJIHMPOBaTH MpPOBEpsSEMbIC
IIPEIIOI0KEHNs, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO0 000PYA0BaHMsI, OIIMCHIBATh X0/
OIbITa U (POPMYIUPOBATH BHIBOJIBL;

BBINOJIHATE MPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIBHON BJIAXKHOCTH BO3]1yXa, CHIIBI
TOKa, HAIIPSDKEHUSI C MCIIOJIb30BAaHHEM aHAJIOTOBBIX INPUOOPOB U JATUYMKOB (PU3UYECKUX
BEIMYMH, CPAaBHMBATH pE3yJbTaThl M3MEPEHHH C Y4ETOM 3aJaHHOH aOCONOTHOU
MIOTPEIIHOCTH;

MPOBOJIUTH HCCIIECIOBAHNE 3aBUCHUMOCTH OJHON (M3MYECKOW BEIHMYMHBI OT JPYro ¢
HCII0JIb30BAHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTh COIPOTUBJIEHMSI IPOBOJHUKA OT €ro
JUIMHBI, TJIOLIAJU MONEPEYHOr0 CEYEHHs M YJENbHOTO COINPOTUBIEHUS BELIECTBA
IIPOBOJIHUKA, CHUJIbI TOKA, MIYLIET0 uYepe3 MPOBOJHMK, OT HANpsKEHUs Ha IPOBOJHHKE,
UCCIIEIOBAHME IOCIEN0BATEIbHOIO M IapaUIEIbHOIO COEAMHEHUN INPOBOIHUKOB):
IUIAaHUPOBATh HUCCIIEOBaHUE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIELYs
IPE/UIOKEHHOMY IUIaHy, (UKCHPOBATH Pe3yJbTaThl IMOJYYEHHOH 3aBUCUMOCTH B BHUJE
TabIuI ¥ TpaMKOB, JeIaTh BEIBOBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEpeHUs (PU3MUECKUX BeIMYUH (yJesbHas TEMI0EMKOCTh
BEIIECTBA, CONPOTUBJICHHWE TNPOBOJHMKA, PadOTa W MOUIHOCTH 3JIEKTPHUECKOTO TOKA):
IUTAHUPOBATh ~ M3MEpeHHs, coOMpaTh  HSKCHEPUMEHTAJIbHYIO  YCTAHOBKY,  CIEHys
IPEUI0KEHHONH MHCTPYKLUH, U BBIYUCIIATh 3HAUCHNUE BEJIMUHHBI,

coOnrofaTh MpaBWwia TEXHUKM Oe3omacHOCTM Tipu  pabore ¢ J1abOopaTOPHBIM
000pynOBaHUEM;

XapaKTepu30BaTh MPUHIIMIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
OIOPOM Ha MX ONHCaHUsA (B TOM YHUCIIE: CUCTEMa OTOILJICHUS JOMOB, THTPOMETp, NapoBas
TypOuHa, amIepMerp, BOJIBTMETD, CUETUYHK INEKTPUYECKON JHEPIuy,
ANEKTPOOCBETUTENNbHBIE MPHUOOPHI, HarpeBaTelbHbIE BJIEKTPONPHOOPHl  (IpPUMEpHI),
ANEKTPUYECKUE MPEIOXPAHUTENH, HIEKTPOMATHUT, FIEKTPOABUTATENb TIOCTOSHHOTO TOKA),
UCTOJb3ys 3HAHUS O CBOMCTBaX (U3MUECKUX SBICHMH M HeoOXoauMmble (uznueckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA U U3MEPUTENIbHBIE IPUOOPHI 10 cXeMaM
U CXEMAaTUYHBIM PHCYHKaM (KUAKOCTHBIH TEPMOMETpP, TEPMOC, TICUXPOMETpP, TMIPOMETD,
JBUTATEIb BHYTPEHHErOo CropaHus, »JJEKTPOCKON, pPEOocTaT), COCTAaBJIATH CXEMbI
ANEKTPUYECKUX LENeH ¢ MocieqoBaTeIbHbIM U MapajuleIbHBIM COETUHEHUEM 3JIEMEHTOB,
pasznuyast ycIoBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPHUECKUX LETeH;

MPUBOJUTL HpUMEpPHl  (HAXOAUTh HMHQOpPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTOJb30BaHUS (PU3MUYECKMX 3HAHUH B TIOBCEJAHEBHOM JKM3HM JUISI OOeCHeueHHs
0€30MacHOCTH NP OOPAILEHUH C TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHHUS
3JI0POBbsSI U COOJIFOJICHHUS HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpere;
OCYILECTBIATh MOMCK MHPOpMAIMK (PU3ndeckoro coaepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAaHUW M TyTEM CpaBHEHUS JIONOJHUTENIbHBIX HCTOYHUKOB BBIIEIATh
nH(pOpMaINIO, KOTOpasi SBJISIETCS MPOTUBOPEUHUBOI U MOKET OBITH HEIOCTOBEPHOM;



UCIOJIb30BaTh TP BBINOJHEHUHM YYEeOHBIX 3aJaHMH Hay4yHO--IIOMYJSIPHYIO JIMTEpATypy
(GU3M4eCKOro coJepKaHus, CIpaBOYHbIE MaTepUallbl, pecypchl ceTu MHTepHeT, BnajeTsb
npuéMamMH KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus UH(GOPMAIMK U3 OAHOIN 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3laBaThb COOCTBEHHBIE IMCHBMEHHbIE M KpaTKUE YCTHBIE COOOIIeHus, 00001mas
MHGOPMALMI0O M3 HECKOJBKUX HMCTOYHUKOB (U3NYECKOTO COJACpXKAHUSA, B TOM YHUCIIE
yOJINYHO MPENCTABIATh PE3yJIbTaThl IPOSKTHON WM HCCIIEA0BATEIbCKON 1A TEIbHOCTH,
IIPU 3TOM TPaMOTHO HCIOJIb30BATh M3Y4YEHHBIH MOHATHHHBIA anmapaT Kypca (u3MKH,
COIPOBOXK/IATh BBICTYIUICHUE IIPE3CHTALUEH;

IPU BBIIOJHEHUU YYEOHBIX IIPOEKTOB M HCCIEIOBAHUN (PU3MUECKUX IPOLECCOB
pacripenenate OOsS3aHHOCTH B TPYIIE B COOTBETCTBHHM C IIOCTABJICHHBIMU 3aJadyaMH,
CJIICIUTH 32 BBIIIOJHEHUEM ILJIaHA JACUCTBUU U KOPPEKTUPOBATh €T0, aJICKBAaTHO OLICHMBATH
COOCTBEHHBI BKJIaJ B JEATEJBHOCTh TIPYIIBbI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE
B3aUMOJICHICTBHE, MIPOSIBIISASA TOTOBHOCTh pa3periaTb KOH(QIUKTHIL.

K xoHiy oOyueHuss B 9 kJjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

UCIOJIb30BaTh  IOHATHS: cHUCTeMa OTcuéra, MaTepuanbHas TOYKa, TPaeKTOpuS,
OTHOCUTEJIBHOCTh MEXaHMUYECKOro JABMKEHMs, Aedopmarnus (ymnpyras, IUIacTHYEcKas),
TpPEeHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M NEPErpy3kH, LEHTP TSKECTH,
a0COMIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tela, PaBHOBECHE, MEXaHHUYECKHE
KoJieOaHUs W BOJIHBI, 3BYK, HH(PA3BYK M YJIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHEI, IIKajIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JabHO30PKOCTh, CIIEKTPBl UCITYCKAaHUS U
HOTJIOIIEH U, anb(a-, 0eTa- 1 raMMa-u3Iy4eHus, U30TOIIbl, iAepHAast SHEPreTHKA,;
pa3nuyath sBJICHUS (paBHOMEPHOE U HEpPaBHOMEPHOE NPSIMOJIMHEHHOE JBHXKEHUE,
PaBHOYCKOPEHHOE MNPSAMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE MaJleHHE Tel, PaBHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE TEJl, p€aKTUBHOE JABM)KEHUE, KOJieOaTeIbHOE
JBUKEHHE (3aTyXalolllue U BBIHYKICHHbIE KOJeOaHHs), PE30HAHC, BOJHOBOE JIBU)KEHUE,
OTpa)kKeHHE 3BYyKa, NPSAMOJIMHENHOE PAaCIPOCTPAHEHUE, OTPAKEHUE U NIPEJIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETa, pa3joKeHHe OEeJIoro CBeTa B CHEKTP U CIOXKEHHE
CHEKTPAJIbHBIX I[BETOB, TUCIEPCHUs CBETA, €CTECTBEHHAs! PaJUOAKTUBHOCTh, BOSHUKHOBEHUE
JIMHENYaToro CreKkTpa M3Jy4yeHHus) MO OMMCAHMUIO UX XapaKTEpPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrno3HaBaTh NPOSIBJICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUI B OKpYXaroleM MHupe (B TOM
yuciae (U3NYECKHe SBJICHUS B MpPHUpPOJE: MNPWIMBBI U OTJIMBBIL, JBHXEHHE IUIAHET
ConHEeYHOM CUCTEMBI, PEAKTHBHOE JBM)KEHUE >KUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSACEHUE, CEICMUYECKHE BOJIHBI, IlyHAaMH, X0, LIBETA T€J, ONITUYECKUE
SBJIGHUS B TMpHUpoAe, OHOJIOrMYecKoe JeicTBHE BUIUMOTO, YIbTPa(UOIETOBOTO U
PEHTI€HOBCKOTO H3JIyUY€HHH, €CTECTBEHHBIH paJMOAKTUBHBIN (OH, KOCMHUYECKHE Iy4H,
paZvoOaKTUBHOE U3IyYEHHE MPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAIUOAKTUBHBIX N3ITy4YEHUN
Ha OpraHU3M 4YeJOBeKa), MPH 3TOM IMEPEeBOAUTH MPAKTHYECKYI0 3aJady B Yy4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PU3NYECKUX SBIICHUI;

ONMCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (U3MUYECKUE SIBICHUS, UCIONb3Yysd (pusmdeckue
BEJIMYMHBI (CpedHssi U MIHOBEHHas CKOpPOCTb Teja NpH HEPAaBHOMEPHOM JBM)KEHHHU,
YCKOpEHHE, NEPEMEILEHUE, ITYTh, YIJIO0Basi CKOPOCTb, CUJla TPEHUS, CHJIa YIIPYTrOCTH, CUia
TSKECTH, YCKOpPEHHE CBOOOJHOIO MAjeHUs, BEC Tesla, UMIIYJIbC Tela, UMIYJIbC CHJIBI,
MexaHuuyeckas padoTa W MOUIHOCTb, IMOTEHIMAlbHAs DHEPrusl Tejla, MOJHATOTO Haj
MOBEPXHOCTHIO 36MJIM, TOTEHIIMAIbHASI SHEPTUs CXKATON NPYKUHbI, KHHETUYECKasl SHEPTHs,
MOJTHAsl MEXaHWYecKas YHeprus, NepuoJl U 4yacToTa KoseOaHui, IJIMHA BOJIHBI, TPOMKOCTb



3BYKa M BBICOTAa TOHA, CKOPOCTbh CBETa, MOKA3aTejb MPEJIOMIICHHS CpeJlbl), TIPU ONMUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKUII CMBICT HCHOJIB3YEMBIX BEIUYMH, OO03HAUYEHUS U
€IMHULIBI PU3NYECKUX BETUYMH, HAXOIUTh (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO (DU3HUECKYIO
BEeJIMYMHY C JPYTMMU BeJIMYMHAMH, CTPOUTh TpaduKH H3YYCHHBIX 3aBHUCHUMOCTEH
(U3HYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3WYECKUE SIBICHUS U TMPOIECCHI, UCIOIB3YS 3aKOH
COXpaHEHHs SHEpPruH, 3aKOH BCEMUPHOTO TITOTEHUS, NPHHLUUIN CYHEPHO3UIHUU CHIL,
NPUHIUI OTHOCHTENBbHOCTU [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpAHEHHUs HMMITYJIbCa,
3aKOHBI OTPAKEHUS U IMPEIOMIICHUSI CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOr0 M MaccOBOTO
qyceNl MpH SACPHBIX PEaKIUsAX, MPU I3TOM JaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMMCBIBATh €T0 MATEMAaTUYECKOE BBIPAKECHNUE;

OOBSCHATH (PU3NYECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallUid
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NPUYHMHHO--CICJCTBEHHBIC CBSI3H,
CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKHUX LIaroB C OMOpPOi Ha 2—3 M3y4EHHBIX CBOWCTBA
(bu3nYecKUX SIBICHUN, PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a/7auyd (ONUpPAIOIIMECs HAa CUCTEMY U3 2—3 ypaBHEHMIl), WCIOJIb3YS
3aKOHBI U (OPMYIIBI, CBSI3bIBAIONINE (PU3NUYECKUE BEIUYMHBI: HA OCHOBE aHaIM3a yCIOBHS
3aJla4yM 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTAIONINE WU U30BITOUYHBIE JaHHBIE,
BBIOMpPATh 3aKOHBI U (OPMYINBI, HEOOXOAWMBIC /ISl PEIICHUsS, MPOBOIUTH PACUYETHl U
OLIEHUBATh PEATMCTUYHOCTD MOJTYICHHOTO 3HAYCHHS (PU3NIECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PEUINTh MpPU MOMOIIN (PU3UYECKHX METOJIOB,
UCIIOJIB3YSl OMUCAHKNE UCCIEOBAHMsI, BEIICTSAThH MPOBEPAEMOE MPEIIOI0KEHHUE, OIEHUBATh
MPABWJIBHOCTH MOPSI/IKa MPOBEICHUS UCCIEIOBAHMS, JEJIaTh BBIBOJIbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOAUTDH OMBITH IO HAOMIOACHUIO (PUBNYECKUX SIBICHUN UM (U3UUYECKUX CBOMCTB TEl
(u3yueHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPruu, 3aBUCUMOCTh IIepHoa
KoJIe0aHWH TIPYKHMHHOTO MasTHUKAa OT MAacChl TIpy3a W JKECTKOCTH TPYXKHHBI U
HE3aBUCHUMOCTh OT aMIUIMTYJbl MallblX KojeOaHW, MpsIMOJMHEHHOe paclpoCTpaHEHHE
CBETa, pa3lioKeHUe OEJoro cBeTa B CIEKTP, U3ydeHHE CBOMCTB M300pa)KeHHs B IIIOCKOM
3epKajie M CBOWCTB M300pakeHHsI TIpeAMETa B coOuparomiei nuH3e, HaOIoACHUE
CIUTOIITHBIX M IMHEHYATHIX CIIEKTPOB U3ITyUCHHUS): CAMOCTOSTEIFHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa o000pylOBaHMSA, ONMCHIBATH XOJl OMNbITA MU €ro pe3ybTaThl,
(GbopMyIMpOBATH BHIBOAKI;

IIPOBOJIUTH MTPH HEOOXOAUMOCTH CEPHIO NMPSMBIX U3MEPEHUH, ONpeessis cpe/lHee 3HaUYeHHe
u3MepsieMoil BenuuuHBl ((POKYCHOE paccTosiHHe coOMparonieil JHMH3bI), 0O0OCHOBHIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJIUTh MCCIIEOBAHUE 3aBUCUMOCTEH (U3NYECKMX BEIMYMH C HCIHOJIb30BAHUEM
MPSIMBIX U3MEPEHUI (3aBUCUMOCTH ITYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JIBIKCHHHU
0e3 HaYaJIbHOW CKOPOCTH, TEpHoaa KoJeOaHWUN MaTeMaTHYECKOTO MasTHHKA OT JTHHBI
HUTH, 3aBUCUMOCTH yIJIa OTPa)XCHUs CBETa OT yrja MaJieHHs U yriia MpeJoMJIeHUs OT yria
NajeHus): IUIAHUPOBaTh  MCCIEOBAaHUE, CaMOCTOSTENILHO COOMpPaTh  YCTAHOBKY,
(bUKCUPOBATh PE3yabTATHI MOTYIEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYHMH B BHJIE TaOJIHIL
1 TpaHKOB, JeNaTh BBIBOKI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpeHHs (PM3NIECKUX BEIHMUUH (CPEAHSSI CKOPOCTh U YCKOPEHHE
Tela NMpU PABHOYCKOPEHHOM JIBWKEHHMH, YCKOPEHHE CBOOOJHOTO MNajeHus, KECTKOCTb
IPYXUHBI, KO3(PUIMEHT TpeHUs CKOJbKEHHUs, MeXaHWdeckas pabdoTa M MOIIHOCTb,
94acToTa W MEPUoJ KOoJeOaHW MaTeMaTHYEeCKOTO M MPYKUHHOTO MAasTHUKOB, ONITHYECKast
CHJIa coOMparouleil JIMH3bI, PAaJUOAKTUBHBIA (POH): IUIAHUPOBATH HM3MEPEHHUs, COOUpaTh



9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIIOJIHATH HM3MEPEHMs], CIEAys NPeUI0KEHHON
UHCTPYKLUH, BBIYUCIIATH 3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATH IOJIYYEHHBIE PE3YJIbTAThI
C Yy4€TOM 3aJJaHHOM MOTPENTHOCTH U3MEPEHHI;

coOmogaTh TpaBuUia TEXHUKM Oe30macHOCTH 1Ipu  pabore ¢ J1abOpaTOpHBIM
o0opyI0oBaHUEM;

pa3nuyaTh OCHOBHBIC MPHU3HAKH M3YYEHHBIX (DPU3MYECKUX MOJICNICH: MaTephalbHas TOYKa,
a0COJIIOTHO TBEPAOE TEJIO, TOUEUHBI MCTOYHMK CBETa, JIyd, TOHKAas JIMH3A, IJIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOTO s1/1pa;

XapaKTepu30BaTh MPUHIMUIIBI AEHCTBHS U3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB ¢
OIOpOM Ha MX ONHMCAaHMs (B TOM YHCIE: CHUAOMETD, JAaTUMKHU IOJIOXKEHUS, PACCTOSHUSA U
YCKOPEHUs, pakeTa, 9XOJIOT, OYKH, MEPHCKOI, (oToammnapaT, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, AO3UMETpP, KaMepa BuiibcoHa), MConb3ys 3HAaHUSA O CBOMCTBax (pu3HUECKUX
ABJICHUH U HEOOXOMMble (PU3UUECKHE 3aKOHOMEPHOCTH;

HCIOJIb30BaTh CXEMbl M CXEMAaTHYHbBIE PUCYHKM H3YYEHHBIX TEXHUYECKUX YCTpOICTB,
U3MEPUTENIbHBIX HPUOOPOB M TEXHOJOTMYECKMX HPOLECCOB MPHU pelIeHUH Yy4yeOHO--
MPAKTUYECKUX 3a/1a4, ONTHYECKHE CXEMBl JJISI MOCTPOSHUS H300paKEHUH B IUIOCKOM
3epKajie ¥ cOOMparouIeil INH3E;

OPUBOANTH TPUMEpHl  (HaXOOUTh HWHPOPMAIMIO O TPHUMEpax) MPaKTHYECKOTO
UCTOJNB30BaHUST (PU3MUYECKMX 3HAHWH B TIOBCEJAHEBHOW JKM3HM i  OOECTeUeHHS
0€30I1aCHOCTH ITpU OOpALEHUH ¢ TPUOOPaMHU M TEXHUYECKUMHU YCTPOICTBAMHU, COXPaHEHHUS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKarolleil cpene;
OCYLIECTBIATh IMOMCK HHpopMauuu  (Qu3Mueckoro cojepxanus B  VHTepHere,
CaMOCTOSITENIbHO  (OPMYNUPYs TIOMCKOBBIM 3alpoc, HAXOAUTh IYTH ONpeAeieHUs
JIOCTOBEPHOCTH TIOJy4YEeHHOW WH(OpPMAIMK HA OCHOBE HWMEIONIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX UCTOUHUKOB;

WCTIOJIB30BATh TPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAayYHO--TIOMYJSIPHYIO JHTEPATypy
(bu3n4ecKoro cojepkaHus, CIpaBOUHbIE MaTepualbl, pecypchl ceTu MHTepHeT, BiajeThb
npuéMamMM KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HH(GOpPMAIMK U3 OJHOM 3HAKOBOU
CUCTEMBEI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOLIEHHS HAa OCHOBE MH(OpMaIUM U3
HECKOJIbKUX UCTOYHHUKOB (PM3UUYECKOTO COJIEPKaHUs, TyOJIUYHO MPEJCTABIATh PE3YIbTaThl
MIPOEKTHON MJIM MCCIEA0BATEIbCKON JEATENbHOCTH, MPU 3TOM TI'PaMOTHO HCIOJIb30BaTh
W3YYEHHBIH TOHATUHMHBIM anmapar wn3ydaemMoro paszgena (GU3UKM U COIPOBOXKIATh
BBICTYIIJICHHE TIPE3EeHTalMel ¢ yu€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.



TEMATUYECKOE IINTAHUPOBAHUE KYPCA ®U3NKA

7 kjaacc

2 Jaca B HeJleNo, Bcero — 68 yacoB, 3 yaca — pe3epBHOE BpeMsl.

TemaTuueckuii 0JI0K,
TEeMa

OcHoBHOe conep:kaHue

OcHOBHbBIE BUbI J€ATCJILHOCTH YHAIIUXCH NMPU H3YYCHUH TEMbI

(Ha yposHe yueOHblX Oelicmauii)

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY KaoImero Mmupa (6 1)

Tema 1.

Ddu3nka - HayKa 0 MpUpoJe

du3nka - Hayka o npupoze. SBnenus
pupoibl. DU3NYECKUE SBICHUSA:
MEXaHUYECKHE, TEIJIOBBIE,

BrisiBIIeHHE pa3nynii MeXy GU3NIECKIMUA U XUMHUECKUMH MTPEBPAIICHUSMH
(MC — xumus). PacioznaBanue u xinaccupukanus Gu3ndecKux sSBICHUI:
MEXaHUYECKUX, TEIJIOBBIX, IEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.

(2 1) HIIEKTPUUYECKUE, MarHUTHbIE, cBeTOBble, [HaOnronenue u onucanue GU3NYECKUX SIBICHHUM.
3BYKOBBIE
Tema 2. dusnueckue BenuunHbl. 3Mepenne OrnpeeneHne HeHbl JeJIeHNs HIKalbl U3MEpUTEIbHOro prubdopa. M3mepenue

Duznyeckre BEIUINHBI

(2 @)

(u3nueckux BennynH. Puznyeckue
nproopsl. [lorpenHocTs U3MEpEeHUH.
MexayHapoaHasi CUCTEMa €AUHULL

IMTMHEMHBIX pa3MEpPOB TEI U IPOMEKYTKOB BPEMEHH C YYETOM MOTPEMTHOCTEN.
3mepenne 00bEMa )KUIKOCTH B TBEPIOTO Tea.

3MepeHune TeMIiepaTypsl IpHU MOMOLIH KUIKOCTHOIO TEPMOMETPA U JaTYHKA
TEMIIEPATYPHI.

BbinonHeHe TBOPYECKUX 33/1aHUi 110 MOMCKY CIIOCOOO0B U3MEPEHUST HEKOTOPBIX
(bU3MUeCKUX XapaKTEPUCTHK, HAIPUMEDP Pa3MEPOB MAJIbIX OOBEKTOB (BOJIOC,
[TPOBOJIOKA), YAATIEHHBIX O0BEKTOB, OOJIBIINX PACCTOSHUM, MAJIBIX IPOMEXKYTKOB
BpemeHH. O0CyXAeHHe pelaraéMbIX ClIoCO00B.

Tema 3.

Kak ¢u3uka u apyrue ecTeCTBEHHbIE
HayK{ U3y4aroT npupony. EcrecTBeHHO-

BBI)IBI/I}KCHI/IC THUITIOTC3, O6LHCH$[I-OHH/IX IMPOCTBIC SABJICHUSI,
HalIpUMEp: IOUYEMY OCTAHABJIMBACTCA JABUIKYICCCA 110 FOpHSOHTELHBHOﬁ




EcTeCTBEHHO- HAy4YHBII
MeTO/1 o3HaHus (2 9)

Hay4YHbIA METO/I MO3HAHUS: HAOIIOCHUE,
[MOCTAaHOBKA HAYYHOT'O BOIPOCA,
BBIJIBUYKEHUE TUIIOTE3, SKCIIEPUMEHT 110
[IPOBEPKE THIOTE3, O0BSICHCHHE
HaOromaeMoro siBienus. Onucanue
(hU3UYIECKUX SBJICHUH C TTIOMOIIBIO
MOJIEIIEHN.

[MOBEPXHOCTHU TEJIO; IOYEMY B KAPKYIO NIOTOJY B CBETIION OAEKIE POXJIIATHEN,
yeM B TEMHOM.

[Ipenoxenue crnoco00B MPOBEPKHU TUIIOTES.

[IpoBeneHne nccue10BaHus 1Mo MPOBEPKE KaKOH-TMO0 THIOTE3bI, HAIPHUMEP:
MaTbHOCTh TOJIETA MIAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YEM
0oJIbIlIE BBICOTA ITYCKA.

[TocTpoenue mpocTeimux Moenel (GU3nUecKux sIBICHUN (B BUAEC PUCYHKOB WIIH
CXeM), HalpuMep MajJeHue MpeMeTa; NpIMOIMHEHHOE pacCpOCTPaHEHUE CBETA.

Pa3znean 2. [lepBoHayaibHbIE CBeIeHNUsI 0 CTPOCHUM BellecTBa (5 1)

Tema 1.

Ctpoenue Bemiecta (1 u)

ATOMBI 1 MOJICKYJIbI, UX Pa3MEpPhbI.
OHLITBI, JA0Ka3bIBAOMIUEC TUCKPECTHOC
CTPOCHUC BCIICCTBA.

HaOnroseHue 1 HHTepIpeTanus ONbITOB, CBUJETEIbCTBYIOIINUX 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHUU BEILECTBA: ONbBITHI C PACTBOPEHUEM Pa3INYHbBIX
BellecTB B BoJe. OLeHKa pa3MepOB aTOMOB U MOJIEKYJI C UCIIOJIb30BAaHUEM
¢dotorpaduii, NOTy4eHHBIX HA AaTOMHOM CHJIOBOM MUKpockorne (ACM).
OrnpeneneHne pasMepoB MajbIX TEJ.

Tema 2.

JIBUKEeHUE
1 B3aUMOJIEMCTBUE YACTHUIL
BeriecTna (2 u)

JIBroxenue yacTtuil BemiecTBa. CBsi3b
CKOPOCTH JIBUYKEHUS YaCTHI] C
TeMIepaTypoi. bpoyHOBCKOE IBHKEHHUE.
Jludpdysus. BzaumonelictBue yactu
BElIeCTBa:

MPUTAKCHUEC U OTTAJIKUBAHUC.

Habmoienue 1 00bsicHeHne OPOYHOBCKOTO JIBUYKEHUS U sIBIEHUS JUPDy3un.
[TpoBeneHue u 00BSICHEHUE OTIBITOB MO HAOIOACHUIO TETIJIOBOTO PACITUPEHUS
ra3oB.

[IpoBeneHEe 1 O0BICHEHNE OTIBITOB 110 OOHAPYKEHHUIO CUJT MOJIEKYIISIPHOTO
MPUTSHKEHUS ¥ OTTATKHBAHHS

Tema 3.

IArperaTHbIE COCTOSIHUS
BeriecTna (2 u)

ATrperaTHble COCTOSIHUSI BELIECTBA!
CTpOEHHE ra3oB, )KUJIKOCTEH U TBEPIBIX
(KpucTayuIMyecKuXx ) Tes. B3anumocsssb
MeX/1y CBOMCTBAMHU BELIECTB B Pa3HbBIX
ArpEraTHBIX COCTOSHUSIX U UX aTOMHO-

MOJIEKYJIIPHBIM CTPOCHUEM.

Ornucanue (¢ UCOIb30BaHUEM MPOCTHIX MOJIENICI) OCHOBHBIX DPAa3IUyuil B
CTPOEHHUH Ta30B, )KUJIKOCTEH U TBEPABIX TEI.

O0BsiCHEHHE MaJIOW C)KUMAEMOCTH KUIKOCTEH U TBEPABIX TeIl, OOJBIITON
CKUMaeMOCTH Ta30B. OO0bsiICHEHUE coxpaHeHUsT (HOPMBI TBEPIBIX TET U TEKY4ECTH




(OCOOEHHOCTH arperaTHbIX COCTOSTHUHN
IBOIBI.

PKHAKOCTH.

[IpoBeneHUE OMBITOB, JOKA3BIBAIOIINX, YTO B TBEPIOM COCTOSIHUU BOJBI YACTHIIBI
HAaXOJATCS B CPEHEM JTAIIBIIIE IPYT OT JIpyra (INIOTHOCTh MEHBIIE), YeM B
PKHJIKOM. YCTaHOBJICHHE B3aUMOCBSI3H MEXy OCOOCHHOCTSIMH arperaTHbIX
COCTOSTHUH BOJIbI U CYIIIECTBOBAHMEM BOJHBIX OpraHu3mMoB (MC — Ouonorus,
reorpadus).

Paznen 3. /IBu:xxenue u B3aumoaeiicreue teua (21 u)

Tema 1.

MexaHnyeckoe ABUKCHUE
(3 4)

MexaHnndeckoe JBHKeHue. PaBHOMEpHOE
1 HepaBHOMEpHOE JBIKeHue. CKOpOCTb.
CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM
NBH>KEHUU. Pacuér mytu u BpemeHu
TIBUKCHMUSL.

lccnenoBaHre paBHOMEPHOTO JIBUYKEHUS U OIIPEIEIIEHNE €TI0 IPU3HAKOB.
Habr0/1eHne HepaBHOMEPHOT'O IBM)KEHHUS U OIIPEIETICHUE €0 OTIMYHUM OT
[PaBHOMEPHOT'O JIBUKEHUSI.

Perenue 3a1au Ha onpeeieHue MyTH, CKOPOCTU U BPEMEHU PaBHOMEPHOTO
ITBHKCHUSI.

\AHaM3 rpa)uKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHH.

Tema 2.

MNuepuus, macca,
MIOTHOCTS (4 )

SIBneHne nHepuU. 3aKOH HWHEPIIUU.
B3aumo ieiicTBIE Te KaK MPHUYNHA
M3MEHEHHUS CKOPOCTH JIBHIKECHUS TElL.
Macca kak Mepa HHEpTHOCTH Tela.
ITnotHoCTE BemiecTBa. CBSI3b IUNIOTHOCTH
C KOJIMICCTBOM MOJICKYJI B SIMHUIIC
00BEMaA BellleCTRA.

OO0BsCHEHHE U IPOTHO3UPOBAHKE SIBJICHUN, 00YCIIOBIEHHBIX WHEpLUEH,
HaIpUMep: YTO MPOUCXOIUT IIPU TOPMOKEHUHU W PE3KOM MaHEBpPE aBTOMOOUIIS,
MOYEMy HEBO3MOKHO MIHOBEHHO NMPEKPATUTh JIBUKEHUE HA BEJIOCUIIEE UITU
camokare u T. 1. [IpoBeeHre 1 aHaJIU3 ONBITOB, IEMOHCTPUPYIOLINX U3MEHEHHE
CKOPOCTH JIBUJKEHUS TeJla B pe3y/bTare AEHCTBUS Ha HETO JIPYTHX Tel.

Permrenne 3a7a4d Ha OIpeaAcCICHUC MacCChI T€J1a, €ro 00BéMa U TIOTHOCTH.

[TpoBeneHNE U aHAIH3 OIBITOB, IEMOHCTPUPYIONIUX 3aBUCUMOCTh U3MEHEHUS
CKOpPOCTH TeJla OT €r0 MacChl TP B3aUMOJICHCTBHH Tell. MI3MepeHne Macchl Tena
Pa3IMYHBIMHU CTIOCOOAMHU.

OHpeIIeJ'ICHI/IC IJIOTHOCTHU TECJIa B PE3YJIbTATC U3MCPCHUSA €TI0 MACChl U 00BEMa.

Tema 3.

Cuta Kak XxapakTepucTHKa

I/I3yquHe B3&HMOI[€I>1CTBPI51 KaK IMPUYIKUHBI U3BMCHCHU S CKOPOCTHU TECJIa UJIU CTO




Cuuta. Buner cui (14 )

B3auMojeiicTBus Ten. Cuila ynpyroctu u
3aKoH ['yka.

I/I3MepeHHe CHJIBI C IIOMOIIIBIO
JAMHAMOMCTpaA. SIBieHUE TATOTCHUS U
CHJIa TAXCCTH.

Cuna TsKecTH Ha JApyrux miaHeTtax. Bec
Tena. HeBecomocTth. CliokeHue cui,
HAIIPaBJIECHHBIX 110 OJTHON IPSIMOM.
PaBHozelicTBytomas cuil. Cuiia TpeHus..
TpeHue cKoJIbKEeHUS U TPEHUE ITOKOSI.
Tpenue B Ipupoie U TEXHUKE.

nedopMmaruu.

Omnmcanue PCaJIbHBIX CI/ITyaI_II/Iﬁ BSaHMOﬂeﬁCTBHH TCJI C IOMOIIBIO MO,Z[CJICP'I, B
KOTOPBIX BBOAUTCS ITOHATUC U I/I306pa)KeHI/Ie CHIJIBI.

M3ydueHue cuibl yrpyroctu. MccnenoBannue 3aBUCUMOCTH CUIIBI YIIPYTOCTH OT
VAJTUHEHHUS] PE3MHOBOTO LIHYpa WK TPYKUHbBI

(c moctpoeHueM rpaduka). AHAIN3 MPAKTUYCCKUX CUTYallUH, B KOTOPBIX
MPOSIBIISICTCS IEHCTBHUE CUJIBI YIIPYTOCTH (YIIPYTOCTh Msi4a, KPOCCOBOK, BETOK
mepeBa u ap.).

Ananu3 CHTyaHHﬁ, CBA3aHHBIX C ABJICHUCM TAI'OTCHUA.

O0BsicHeHHE OpOUTATBLHOTO JABMYKCHUS TUTAHET C UCIIOIB30BAHUEM SIBICHHUS
msiroTeHus U 3akoHa unepuuu (MC — actpoHomusi). V3mepeHue Beca Tena ¢
MOMOIIbI0 AuHaMoMeTpa. OOOCHOBaHME ATOTO CIIOCO0a U3MEPEHUSI.

IAHanus u MOZACIIMPOBAHUC SIBJICHUA HEBCCOMOCTH.
3KCHepI/IM€HTaHBHO€ IMMOJIYYCHHE ITpaBuia CI0XKCHUA CUIT,

HAIPaBJIEHHBIX BJOJb OJHON MpsiMoi. OnpeesieHrne BeTMUNHBI
[PAaBHOJCHCTBYIOLIEH CHUIL.

I/I3y‘-ICHI/Ie CHJIbI TPCHUS CKOJIBXKCHUSA U CUJIBI TPCHUSA IMOKO4. I/ICCJ'ICI[OBE[HI/IC
3aBUCUMOCTH CUJIbI TPCHHA OT CHUJIBI IaBJICHUSA

M CBOMCTB TPYLIMXCS OBEPXHOCTEN. AHAIN3 MPAKTUUYECKUX CUTYalUil, B
KOTOPBIX MPOSIBISAETCS IEHCTBUE CUIIBI TPEHMUSI, UCIIOJIb3YIOTCS CIIOCOOBI €€
YMCHBIICHUSA UKW YBCIIMYCHUSA (KaTaHI/Ie Ha JIbDKaX, KOHbKax, TOPMOKCHHUEC
aBTOMO6I/IJ'I${, HCITIOJIB30BaHHUEC ITOAIIMUITHUKOB, ITIJITaBaHUE BOJHBIX JKMBOTHBIX U )Ip)
(MC — Guosnorus).

Perenue 3a1a4 ¢ UCMOJb30BaHUEM (HOPMYIT Ui pacuéTa CUITbI TSKECTH, CUIIbI




YIIDYTOCTH, CHJIbI TPEHUS.

Pasznea 4. /laBjieHnne TBEPABIX TeJl, )KMIAKOCTEH U ra3os (21 4)

Tema 1.

/laBnenue. [lepenaua
IMaBJIEHUS TBEPIBIMH
TeIaMH, JKUIKOCTIMH U
razam (3 )

JlaBnenue. CriocoObl yMEHBIIICHUS U
yBeIMueHus AaBieHus. JlaBnenue rasza.
3aBUCHMOCTb JaBIICHUS T'a3a OT 00bEMA U
remrepatypsl. [lepenaya naBnenus
TBEPBIMU TEJIAMHU, KUJIKOCTIMU U
razamu. 3akoH [lackais.
[THeBMaTHYEeCKUE MAILIUHBI.

IAHaIM3 1 0O0OBSICHEHHUE OIBITOB U IPAKTUICCKUX CHTyaHHﬁ,
B KOTOPBIX IPOABJIACTCA CUJIa JaBJICHUS.

O6ocHOBaHME CITOCOOOB YMEHBIIICHHS U YBEIMUYCHHS JaBiieHus. V3ydenue
3aBHCUMOCTH JaBJICHUS ra3a oT 00bEMa U Temreparypsl. M3ydyeHne ocoOeHHOCTEH
nepeaayy JaBieHus TBEPABIMU TEIaMU, KUAKOCTIMU U razaMu. OG0CHOBaHUE
PE3YJIBTaTOB ONBITOB OCOOCHHOCTSIMH CTPOEHHSI BEILIECTBA B TBEPIOM, KHUIKOM

1 ra3000pa3HOM COCTOSTHHSIX.

9KCHepI/IMeHTaHBHOG JIoKa3aTeabCTBO 3akoHa Ilackans.

Pemenne 3a1a4d Ha pacuér JaBiIeHUS TBEPAOTO TENA.

Tema 2.

/laBnenue xunkoctu (5 1)

3aBUCUMOCTD JAaBJICHUS KHUIKOCTU OT
[TyOUHBI TOTPYKEHUS.
['mapocraTuyecKkuii mapaaokc.
Coobmaromuecs: Cocypl.

[ 'nipaBinuueCKne MEXaHU3MBI.

VccnenoBaHue 3aBUCUMOCTH JAABJICHUS KUIKOCTU OT TTTyOMHBI IOTPYKEHUS U
[JIOTHOCTHU KUIKOCTH.

Ha6mronenue u 00bsICHEHHE THAPOCTATUYECKOTO TTapaioKca
Ha OCHOBE 3akoHa [lackans.

3ydyeHne cooOIanuXCsi COCYI0B.

Pernenre 3a1a4 Ha pacuéT AaBIEHUS )KUIKOCTH.

O0bsiICHEHHE TPUHIINIIA ASHCTBUSI THAPABINYECKOI0 IIpecca.

AHaJM3 U O0BSICHEHHE IPAKTUUECKUX CUTYAIUH, IEMOHCTPUPYIOIINX
[IPOSIBIICHUE JABJICHUs )KUJIKOCTU U 3aKoHa [lackais, Hanpumep nponeccos B
opranusMe npu riryookoBogHoM HblpssHuM (MC — Guosorus).

Tema 3.

IATMochepa 3emin 1 aTMochepHoe

JKCIIepUMEHTaIbHOE OOHAPYKEHHE aTMOC(HEPHOTO AaBlIeHHs. AHAIN3 U




IATMoc(hepHoe naBiieHre  [naBieHue. [IpuuuHbI CyIecTBOBaHUS 00BSICHEHUE OIBITOB U MPAKTUYECKUX CUTYALUH, CBA3aHHBIX C JEHCTBHEM

(6 9) BO3AYIIHOM 000510ukK 3emin. OmbIT ATMOC(EPHOTO JaBICHUSL.
Toppuuemm. M3mepenue OO0BsSICHEHHE CYIIECTBOBAHMS aTMOC(EPHI Ha 3eMIIe U HEKOTOPBIX IJIaHETaX WU
ATMOC(EpHOTO AaBICHHS. e¢ orcyrcTBus Ha Apyrux mianetax u Jlyne (MC — reorpacdusi, acTpoHOMUS).

3aBUCUMOCTBH aTMOC(HEPHOTO TaBJICHHS OT
BBICOTHI HaJT ypoBHEM Mopst. [Iprbopsl
U1 U3MepeHust aTMOC(EepHOro JaBICHHUS.

OO0BsCHEHNE U3MEHEHHUS TNIOTHOCTU aTMOC(EphI C BHICOTOM U 3aBUCUMOCTH
ATMOC(EPHOTO JaBICHUS OT BBHICOTHI.

Pemrenue 3amau Ha pacuéTt armochepHoro nasieHus. M3ydenne yctpoiicta
OapomeTpa- anepouaa.

Tema 4. JleficTBrE KUIKOCTH U ras3a DKCIepUMEHTaJIbHOE OOHApYKEHNE AEUCTBUS KUAKOCTH U T'a3a Ha NOTrpyKEHHOE
B HUX TEJO.
/leiicTBHE KUAKOCTU U Ta3aHa MOrPYKEHHOE B HUX TEJO.
Ha [MOrPYKEHHOE B HUX Britankuparomias (apxuMe10Ba) Cuia. OripesiesieHre BHITATKUBAIONIEH CUJIbI, JCHCTBYIOIIEH Ha TEJIO, TOTPY>KEHHOE B
reso (7 1) 3axkoHn Apxumena. [lnaBanue Ter. PKUTKOCTb.
BosnyxormiaBanue.

[TpoBeneHmne u 00CyXI€HNE OMBITOB, JIEMOHCTPUPYIOIINUX 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH HA TEIIO

B XXUJAKOCTH, OT 00BéMa HOFPYH(éHHOﬁ B XXUJIKOCTb 4YaCTH TCJia
1 OT IJIOTHOCTH KUJAKOCTH.

lccnenoBaHue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpy:KEHHOI B
PKUIKOCTD YacTH TeJa.

Pemrenne 3a1a4 Ha MPUMCHCHUEC 3aKOHA ApXI/IMeHa " YCJIOBU IJIIaBaHUA TCII.

KoHcTpynpoBaHHE apeoMeTpa NI KOHCTPYUPOBAHUE JIOJKH U OIIPEEIICHNE €€
TPY30MOIBEMHOCTH.

Pa3nen 5. PaGora u momHoCTh. JHeprus (12 v)




Tema 1. Mexannueckasi pabora. MOIIHOCTb. DKCIIepUMEHTAILHOE OIpeIesIeHIEe MEXaHNIEeCKOI paboThI CHJIBI TSXKECTH TIPU

MaaACHUU TCJIa U CUJIbI TPCHUA IIPHU PABHOMCPHOM NCPEMCIICHHUU TCJIa 110

Pabora u momHoCTh (3 9 o
m (1) FOPU30HTAILHON TOBEPXHOCTH.

Pacuér MOIIHOCTH, PA3BUBAECMON IIPU MTOABEME I10 JIECTHULE.

Penrenne 3aJa4 Ha pacqéT MEXaHUYEeCKOMN pa6OTBI 1 MOIIHOCTHU

Tema 2. HpOCTbIe MCXAHU3MBI: pblyar, 6.]'[01(, OnpeneneHHe BbIMI'PbIIIA B CHJIC IIPOCTBIX MCXAHHU3MOB Ha IIPUMEPC pblvara,

HAaKJIOHHAas IIJIOCKOCTb. HpaBI/IJ'IO MOABHU>KHOI'O M HCIIOABHKHOI'O 6J'IOKOB, HaAKJOHHOM IIOCKOCTH.

[Tpocteie Mexanu3msl (5 9)
paBHOBecHsI peruara. [Ipumenenue

ccreoBaHue ycIoBUs PaBHOBECHS PhIUara.
NpaBU/a PABHOBECHS phIYara K OJIOKY. A y p p
«3omotoe npasuio» mexanuku. KI1/L OGHapyXeHHE CBOMCTB MPOCTHIX MEXAHU3MOB B PA3/IMYHBIX MHCTPYMEHTaxX U

[POCTBIX MEXaHU3MOB. [IpocTbie PUCIOCOONEHUSAX, UCIIONb3YEMBIX B OBITY

MEXaHU3MBI B ObITY U TeXHUKE. Prryaru B
Tesie yelloBEKA. 1 TEXHHUKE, a TaKXKe B KUBbIX opranumax (MC — Ouosorus).

(DKCIEpUMEHTAJILHOE JI0Ka3aTeIbCTBO PABEHCTBA padOT MpU MPUMEHEHUU
[IPOCTBIX MEXAHU3MOB.

Ornpenenenne KII/I HakTOHHOM MTJIOCKOCTH.

Pemenne 3a1a4 Ha IpUMEHEHUE TIpaBuila paBHOBeCHs pbryara u Ha pacuér KII/I.

Tema 3. Kunetndeckas 1 moTeHUMAIbHAsA DKCIIEpUMEHTAJIbHOE OIpeIeJIeHNE N3MEHEHNSI KWHETUYECKOM U MOTeHIIMAIbHOM

DHCPT . HpeBpameHHe OJJHOI'O BUJa OHCPTIHUU TCJIa IPU €ro CKAaTbIBAHUU 110 HAKJIOHHOM INTOCKOCTH.
MexaHnueckas OHEPIUsa

4 MEXaHUYECKOW SHEPTUU B IPYTOM.
q

DopMyIMpOBaHNE Ha OCHOBE UCCIIEIOBAHUS 3aKOHA COXPAHEHUs MEXaHUYECKON
3aKOH COXpAHEHUs U U3MEHEHUSI YHEPTUH OPMYIMPO ¢ Ha OCHOBG HCCICA0 3aKOHa coXpate ¢ eeKo

ODHECPIHUH.
B MCXAaHUKC. p

OGCy)K,Z[CHI/IC T'paHull MIPUMCHUMOCTHU 3aKOHA COXPAHCHUA DOHCPIUU.

Penienue 3a7a4 ¢ HCIOJIb30BaHUEM 3aKOHA COXPAHCHUS DHCPIUH.

PesepBHoe Bpems (3 1)




TEMATUYECKOE INTAHUPOBAHUE KYPCA ®U3MKA

8 kiacce

2 Yaca B HeJleJo, Bcero — 68 yacoB, 3 yaca — pe3epBHOE BpeMs.

TemaTuueckuii 0JI0K,
TeMa

OcHoBHOE CoAcpiKaHue

OcHoBHBIE BHUADBI 1€ATECJIbHOCTH YIYAIIUXCHA ITPU U3YYCHUHN TEMbI

(Ha yposHe yuebHbIX Oeticmautl)

Pa3nen 6. TenioBble siBieHus (28 1)

Tema 1.

CTpoeHue u CBOMCTBA
BeriecTna (7 4)

OCHOBHBIE TT0JIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH
CTpOeHUs BelecTsa. Macca u pa3Mepbl
ATOMOB M MOJIEKYJ. OTbITHI,
[OJATBEPIKIAIOIINE OCHOBHbIE
[OJI0KEHUSL MOJIEKYJIIPHO-KUHETUYECKON
reopun. Mozenu TBEpIOro, )KUJIKOTO

1 Ta3000pa3HOT0 COCTOSIHUN BEIEeCTBA.
Kpucrannmuueckue 1 amopHbie TBEPbIE
rerma. OOBSICHEHHUE CBOMCTB ra3os,
PKUJKOCTEN M TBEPBIX TEJ HA OCHOBE
[TOJIOKEHNUN MOJIEKYJIIPHO-KHHETHYECKON
reopun. CMaunBaHUe U KaWJUISIPHbIE
sIBJIEHUsI. TermoBoe pacimpeHue

U CKaTHE.

Ha6n}0neHHe W MHTCpIIpETaliA ONBITOB, CBUACTCIILCTBYIOIUX 00 aTOMHO-
MOJICKYJIAPHOM CTPOCHUHN BCUICCTBA: OIBITHI C PACTBOPCHUCM PA3JIMIHBIX
BCIICCTB B BOJIC.

PeHICHI/Ie 3a1a4 110 OICHUBAHUKO KOJINYECTBA ATOMOB UJIN MOJ'ICKYJ'I B CAUHUILIC
00BEMa BeIecTBa.

AHaJIM3 TEKCTa IPEBHUX aTOMUCTOB (Harpumep, pparmeHTa moamsl JIykperus
«O mpupojie Belel») ¢ U3J10KeHHneM 000CHOBAHHUIM aTOMHOM THIIOTE3bI
(cmbicoBoe uTeHune). Ornenka yoenuTeTbHOCTH ATHX 000CHOBAHHM.

O0bsicHEeHHE OpPOYHOBCKOTO JIBHKEHUS, IBJIeHUS Tud Py3un

Y pa3IMuUil MEXy HUMU Ha OCHOBE MOJIOKEHHUIN MOJIEKYJISIPHO-KUHETHYECKON
Teopuu cTpoeHus BemecTBa. OObsICHEHHE OCHOBHBIX Pa3jiHuuii B CTPOCHUH
ra3oB, )KUIKOCTEW U TBEPABIX TEJ C UCIOIB30BAHUEM MOJIOKEHHUI MOJIEKYIISIPHO-
KUHETUYECKON TEOPUHU CTPOCHUS BEILIECTBA.

[IpoBeneHNE ONMBITOB MO BHIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHON COJTU WU




caxapa.

HpOBeI[eHI/IC H 00BSICHEHHE OIIBITOB, ACMOHCTPUPYIOIIHX KAITUWUIAPHBIC SABJICHUS
1 ABJICHUC CMauYuBaHU.

OOBsICHEHHE POJIA KaMIUTSIPHBIX SIBIICHHUH TSl TIOCTYIUICHUST BOJBI B OPTaHU3M
pactenuii (MC — Ouosnorus).

Ha6J'IIOI[eHI/Ie, IIpOBCACHHUC U 00BsCHEHHE OIBITOB 10 Ha6J'IIOI[eHI/IIO TCIJI0BOI'O
paclIupCHUs ra3os, )KH,Z[KOCTGﬁ u TBépI[LIX TCII.

OO0bsicHeHHEe coXpaHeHUs 00bEMa TBEPBIX Tell, TEKYYECTH KUAKOCTHU (B TOM
YKCIie, PA3HUIIBI B TEKYYECTH JUIS Pa3HbIX >KUIKOCTEH), JaBlIeHUs Ta3a.

HpOBeILGHI/Ie OIIBITOB, ICMOHCTPUPYIOIIHUX 3aBUCHUMOCTD J1aBJICHUA BO31yXa OT
ero o0béMa 1 Harp€BaHus UJIN OXJIAKACHUA, U UX 00BsCHEHHE Ha OCHOBE
ATOMHO-MOJICKYJISIDHOTO YYCHU.

IAHAIIM3 MPAKTUYECKUX CUTYAllUl, CBSI3aHHBIX CO CBOMCTBAMU Ia30B, KUAKOCTEHN
Y TBEPIBIX TEI.

Tema 2.

TeruoBsie mporiecchl (21 4)

Temneparypa. CBsi3b TEMIIEpPATYpPhI CO
CKOPOCTBIO TEIJIOBOI'O JIBUKEHUSI YACTHLL.

Buytpennss sneprusi. Crnoco0bl
VM3MEHEHUS BHYTPEHHEN SHEPTUHU:
TeruIonepeiaya u COBEpIIeHHE PaOOTHI.
133781081

TeIIoNEepe1adn: TEMIONPOBOIHOCTb,
KOHBEKILIHs, n3nydeHue. KoymuecTBo
TEIUIOTh. YJielibHas TeIUNIOEMKOCTh
BellecTBa. TermIo00MeH U TEII0BOe
[paBHOBECHE. YPaBHEHHUE TEIIOBOTO

Oananca. [1aBieHne U OTBEpACBaHKE

O60ocHOBaHME MTPABUI U3MEpEeHUs TemrnepaTrypbl. CpaBHEHUE pa3IUYHbIX
CrI0cO0OB M3MEPEHHUS U LKA TEMIIepaTyphl.

Habmtoienne 1 00bsICHEHNE OTBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE
BHYTPEHHEH SHEPTUH TeJIa B pe3yJibTaTe Terjionepeadn 1 paboThl BHEITHUX CHJL.
HaGnronenue u 00bsICHEHUE ONBITOB, 00CYXK/IEHUE MPAKTUYECKUX CUTYallUH,
NEMOHCTPHUPYIOIIUX Pa3JIMYHbIE BU/IbI TETIJIONEPEIayl: TEIIONPOBOJHOCTD,
KOHBEKIIHIO, U3TTy4EeHUE.

HccnenoBaHue sSIBJICHUS TeII000MEeHa Ipu CMCIIMBaHUU XOJIOJHOH U FOp}I‘{Cﬁ
BOJbI.

HaOnroeHne ycTaHOBIIGHUS TEIJIOBOTO PABHOBECHS MEXKy TOpsiueit U XOJI0AHON




KPUCTAJUTMYECKUX BEIIECTB. Y elIbHAas
reruioTa tiaBneHus. [lapoodpasoBanue
u koHaeHcauus. Mcnapenne. Kunenue.
YienbHast TrI0Ta NapooOpa3oBaHMsL.
3aBHCUMOCTb TEMIIEPaTypbl KUIICHHUS OT
aTMOC(EpPHOTo J1aBlieHUus. BliaxxHOCTh
BO3/yXa. DHEPrusi TOIUIMBA. Y AelbHas
TEeIUIOTa CrOpPaHus.

[IpuHIUITBI paOOTHI TETIJIOBBIX

TerioBrie JABUI'aTCJIN U 3alliuTa
OKpY>KaroIEel Cpeibl.

3aKOH COXpaHEHUs U NPEBPALLECHUS
APHEPTUU B MEXaHUYECKUX U TETNIOBBIX
rpoliieccax.

neurareseit. KIT/[ tennoBoro asurarens.

BOJIOM.

Onpenenenue (M3MepeHNe) KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOIOH Mpu
TErI000MEeHe C HarpeThIM METAJUTMYECKUM IIUITHH]IPOM.

Onpenenenne (M3MEpPEeHKE) yIeIbHON TEIUIOEMKOCTH BelllecTBa. Pemenue 3aiad,
CBSI3aHHBIX C BBIYMCICHUEM KOJUYECTBA TCIUIOTHI U TEIIOEMKOCTH TIPH
TEIII0O00MEHE.

AHaJIN3 CUTyalMi IPAKTUYECKOT0 MCII0Ib30BaHMsI TEIJIOBBIX CBOMCTB BELIECTB U
MaTepHaoB, HAIPUMEp B LIEJSX SHEProcOepeKEeHUs: TEIIION30IALN,
PHEprocOeperaroIfe Kpblild, TEpPMOaKKyMYJISATOPHI U T. 1.

HalOnronenue sBIeHUN UCTIApEHUS U KOHICHCAIUH.
ccnenoBanue mporiecca UCIapeHus Pa3IundHbIX JKHIKOCTEH.

OO0BsicHEeHUE SABJICHUIN UCTTAPEHUS U KOHJICHCAIIMM Ha OCHOBE aTOMHO-
MoJIeKyJIsipHOTO YueHus. Habmonenue u o0bsIcHeHne Tpoliecca KUMEeHUs, B TOM
YKCIIe 3aBUCHMOCTH TEMIIEpaTyphl KUTIEHU OT AaBieHus. OnpeneneHue
(M3MepeHre) OTHOCUTEIBHON BIaXKHOCTH Bo3ayxa. HabmroaeHue mpoiecca
MJIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA, HAIIPUMED JIbJA.

CpaBHEHHE MPOLIECCOB IUIABJICHUS KPUCTAJUINYECKUX TEJT U Pa3MITYeHus Npu
HarpeBaHWU aMOP(HBIX TeJ.

Onpenenenue (M3MepeHNE) yIeIbHON TETUIOTHI TUTaBleHus Jibja. OObsICHEHUE
SIBJICHUH TUIABJICHUS U KPUCTAJUIM3ALMA HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YYECHHUSI.

Penienue 3a/la4, CBA3aHHBIX C BBIYUCIICHUCM KOJIMYCCTBA TCIJIOTHI B ITPOLECCaX
TCILIONICpCAaYU TP IJIABJICHUU U KPUCTAJUIU3AlUU, UCIIAPCHHUU U KOHACHCAIINH.

AHQJIN3 CUTYallM TPAKTUYECKOTO MPUMEHEHHUS SIBJICHUH TIJIABJIICHUS U




KpUCTAJUTU3ALUY, HAIIPUMED, MOTYyYEHUE CBEPX- UUCTBIX MAaTEpUaJIOB, COJIEBas
rpesKa u Jp.

IAHaNM3 pabOThl U OOBICHEHHE MPUHIIAIIA JIEHCTBUS TETNIOBOTO JABUTATEIIS.
BrIunClIeHHE KOJIMYECTBA TEIIOTHI, BBIACISIOMIETOCS IPU CTOPAHUU PA3JIMYHBIX
BU10B ToruiuBa, U KIT/[ nBurarens.

O0CYXIeHHE YKOJIOTHUECKUX MOCIEICTBUI UCTIOIh30BAHUS JIBUTATEICH
BHYTPEHHEI'0 CrOpaHusl, TEIIOBBIX U rujposiekrpoctaniuii (MC — skomorus,
XUMHUST).

Pa3nen 7. DiekTpuyeckne U MAarHuTHbIE siBjieHus (37 4)

Tema 1.

3HeKTpI/I‘-ICCKI/Ie 3apsadbl.
3ap}1)KeHHbIC TCJ1a

1 uX B3aumoenctaue (7 1)

Dnektpusanus Ten. [[Ba pona
PIIEKTPUYECKUX 3aps0B.
B3anMoeiicTBre 3apsyKEHHBIX TEIl. 3aKOH
Kynona. Dnexkrpuueckoe nose. [IpuHiun
CYNEPIO3ULINU IEKTPUUECKUX TTOJIEH.
Hocurenu 351eKTpuyecKux 3apsiioB.
DIIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsi.

Ctpoenue atoMa. [IpoBoHuKH 1
NUAIEKTPUKU. 3aKOH COXPaHEHHS
HIIEKTPUUYECKOTO 3apsiia.

Ha6J'IIOI[eHI/Ie H IIPOBCACHHUC OIILITOB I10 2JICKTPHU3alMU TCJI IIPH
COIIPUKOCHOBCHHHU U PIHIIyKIIPIGfI.

Ha6n}0neHHe 1 00BSICHEHHE B3aUMOACUCTBHUS OJHOMMEHHO U pa3HOI/IMéHHO
SAPSAKCHHBIX TCJI.

OO0BsICHEHUE [MpuHIUIIa JIeHCTBUSA SJICKTPOCKOIIA.

OOBICHEHUE SIBJICHUM DJICKTPpU3aluU IMPU CONPUKOCHOBCHUU TCJI U I/IH,I[YKHI/Ieﬁ C
HCII0JIb30BAHHNEM 3HAHUM O HOCUTEISIX QJICKTPHUYCCKUX 3apsa/10B B BCHICCTBC.
Pacno3naBanne ¥ 00ObICHECHUE SBICHUN DJICKTpHU3allun B MMOBCEIHEBHOM KU3HU.

Ha6J'IIOIICHI/IC 1 00BsICHEHHE OIIBITOB, UJUTFOCTPUPYIOIINUX 3dKOH COXPAaHCHUSA
DJICKTPHUYCCKOT'O 3apsaa.

Ha6J'IIOIICHI/Ie OIIBITOB IO MOJCIIMPOBAHUIO CUJIOBBIX JIMHUM SJICKTPHUYCCKOTO
I1OJIA.

HCCJ’IG}IOB&HI/IG HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITOJIA Ha TPOBOJHUKH U JTUDJICKTPUKH.

Tema 2.

DJIEKTPUUYECKUHN TOK. YCIOBUSA

CYIICCTBOBAHUS DJICKTPUUCCKOT'O TOKA.

HabmoieHue pa3nuyHbIX BUIOB ACWCTBUS AIEKTPUUECKOTO TOKa U OOHApYKEHHE




[TocTosiHHBIN
piiekTprudeckuit Tok (20 u)

M cTOYHHMKH MOCTOSHHOTO TOKA. [[ericTBus
PIEKTPUYECKOTO TOKA (TEIIOBOE,
XHMHYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUM TOK B KUJIKOCTAX U
razax.

DiiekTpuyeckas 1enb. Cuia Toka.
DJIEKTPUUECKOE HATIPSKEHHE.
ConpoTHBIIEHHE TPOBOAHUKA. YIETHHOE
COMPOTHUBIICHNE BEIIECTBA.

3axon OMa i yyacTKa LEenu.
[TocnenoBarenbHOE U APAIIICIHHOE
COCIMHEHHE MPOBOIHUKOB.

PaboTa 1 MOITHOCTH IEKTPHUECKOTO
roka. 3akoH Jlxoyns—Jlenna.
DIIEKTPOIPOBOJIKA U ITOTPEOUTENHN
PIEKTPUYECKOM SHEPTUU B OBITY.
KopoTkoe 3aMbIkaHne

STUX BHUJIOB JICHCTBHUS B IIOBCEIHECBHOM KU3HU.

COOpKa 1 UCIIBITAaHUE DJICKTPUUECKON LIETTH TOCTOSTHHOTO
Toka. Mi3mepeHue CUiibl ToKa aMIepMeTPOM.

M3MepeHne 3JIEKTPUYECKOr0 HAIIPSKEHUST BOJIBTMETPOM.

[IpoBeneHne U 0OBACHEHUE OIBITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTh
PIIEKTPUYECKOTO CONPOTUBIICHUS IIPOBOIHUKA OT €r0 JUIMHBI, IUIOAIN
[IOIIEPEYHOI0 CEUYEHUS U MaTepUaa. CCICI0BAaHUE 3aBUCUMOCTHU CUIIBI TOKA,
[IPOTEKAIOLLEr0 YEPE3 PE3UCTOP, OT CONPOTUBIICHUA PE3UCTOPA U HAIIPSIKEHUS

Ha PE3UCTOPC.

[IpoBepka npaBuiia CII0KEHUS HAIIPSKEHUH IIPU ITOCIIEN0BATEIBHOM COCIMHEHUN
IIBYX PE3HCTOPOB.

[TpoBepka mpaBuiIa Uil CHIIBI TOKA IIPU MapajIeIbBHOM COCMHEHUH PE3UCTOPOB.
AHaJIN3 CUTyallUi OCIE0BATEIBHOTO U NapaJlJIeIbHOTO COSMHEHUS
[IPOBOJAHUKOB B JIOMAILIHUX 3JIEKTPUUECKUX CETAX.

Pemenue 3amau ¢ ucrnosib3oBaHueM 3akoHa Oma u popmyi pacuéra
DIIEKTPHUYECKOTO COMTPOTHBIICHUS TIPH MTOCIIET0BATEIHFHOM H MAPaIICITEHOM
COCTMHEHUH MPOBOIHUKOB. Orpesiesnienre padoThl JJIEKTPUUECKOTO TOKa,
MPOTEKAOIIEro uepe3 pe3uctop. OnpeneneHne MOIIHOCTH dIIEKTPUIECKOTO TOKa,
BBIJICITIIEMON Ha PE3UCTOPE.

lccnenoBanue 3aBUCMMOCTH CHIIBI TOKA Yepe3 TaMIIOYKy
OT HANPSKEHUSI HA HEW.

Onpenenenne KIIJ[ narpeBaTens.

lccnenoBanue mpeoOpa3oBaHus JHEPTUH MPH MOABEME Tpy3a




DJICKTPOABUTATCIICM.

OO0BsICHEHHUE YCTPONCTBA U MPUHITMIIA JEHCTBUS TOMAITHUX
PIICKTPOHArpeBaTEIBHBIX TPHOOPOB.

O0bsicCHEHHE TPUYUH KOPOTKOTO 3aMbIKaHMSI U IPUHIIUIIA JEHCTBUS IJIaBKUX
[peoXpaHuTeNei.

Perenue 3a1a4 ¢ ucnonb3oBanueM 3akona Jxoyns—IJlenna. Habmonenue
BO3HUKHOBEHMS AJIEKTPUUECKOTO TOKA B YKUIKOCTH.

Tema 3.

MaruuTHbIe siBiieHuS (6 9)

IlocTossHHBIE MarHUTHL. B3aumonaeicTBue
IMOCTOSTHHBIX MarHUTOB. MarHuTHOE
rmoJyic. MarauTHoeE 110J1e 3eMJIH U €T0
3HayeHue IS sKu3HU Ha 3emiie. OnbIT
Jpcrena.

MarauTHOE TOJIE AIEKTPUUYECKOTO TOKA.
[[puMeHeHne SJIEKTPOMArHiuTOB B
TeXHUKe. [[eficTBMe MarHUTHOTO IOJIs Ha
[IPOBOJIHUK C TOKOM.

DIIEKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Vcrionb30BaHMe IEKTPOIBUTATENEH B
TEeXHUYECKUX YCTPOICTBAX U HA
TpaHCIOpTE.

HMccnenoBanue MarHuTHOTO BSaHMOﬂeﬁCTBI/IH ITIOCTOAHHBIX MArHuTOB. I/ISY‘ICHHC
MArduTHOT'O ITOJIA ITOCTOAHHBIX MAIrHUTOB IIPHU UX O6’LCI[I/IH6HI/II/I " Pa3JiCJICHUU.

HpOBeI[eHI/Ie OIIBITOB IO BU3YyAJIM3allUH ITOJIA ITOCTOAHHBIX MAarHUTOB. I/ISY‘ICHHC
MIBJICHHMA HaMAaIrHN4YMBaHMA BCIICCTBA.

VccnenoBanue 1eUCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
[IpoBeneHNE ONBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTD CHJIBI B3aUMOIEHCTBUS
KATYIIKH C TOKOM ¥ MarHuTa OT CUJIbl M HAIPaBJICHUS TOKA B KATYILIKE.

Ananus CI/ITyaI_[I/Iﬁ IMPAKTHUYCCKOI'0 IPUMCHCHUS SJICKTPOMATrHUTOB (B OBITOBBIX
TCXHUYCCKUX YCTPOI\/’ICTBaX, MPOMBIINIJICHHOCTH, MCI[I/II_II/IHC).

M3ydeHune AeiCcTBUS MArHUTHOTO TTOJIST HA MPOBOJHUK C TOKOM. M3yueHue
ITEUCTBUS DJIEKTPOABUTATENS.

MN3mepenne KIIJ[ anekTpoaBuraTeabHON YCTAaHOBKH.

Pacrio3HaBaHue ¥ aHAIU3 PA3IMYHBIX IPUMEHEHUH 3JIEKTPOABUTATENIEH
(TpaHCOpT, OBITOBBIE YCTPOUCTBA U AP.)

Tema 4.

DIEKTPOMAarHuTHas

OneiTel Dapanes. SApneHue
PIEKTPOMArHUTHON MHAYKUIMH. [IpaBuio

Jlenmnia. Dnextporenepartop. CriocoOb

OTBITEI IO HUCCICJOBAHUIO SABJICHUSA BHGKTpOMaFHHTHOﬁ WHAYKIOWH:
MCCICIOBaHUC W3MCHCHUHN 3HAUCHUS 1 HaIpaBJICHUA HHAYKIIMOHHOT'O TOKaA.




MHAYKOWA

(4 9)

[TOJIyYEHUS MIEKTPUYECKON SHEPIUH.
JIEKTPOCTAHIIMK Ha BO3OOHOBIIIEMBIX
MCTOYHUKAX YHEPTUU.

Pe3epBHoe Bpems (3 )

TEMATUYECKOE IINTAHUPOBAHUE KYPCA OU3NKA

3 yaca B Henemo, Bcero — 108 yacos

9 Kiacce

TemaTuueckuii 0JI0K,
TeMa

OcHoBHOE CoacpiKaHue

OcHoBHBIE BHUADBI 1€ATECJIbHOCTH YIYAIIUXCHA ITPU H3YYCHUHN TEMbI

(Ha yposHe yuebHbIX Oeticmautl)

Pa3nen 8. Mexanuueckue siBjienus (40 1)

Tema 1.
MexaHudeckoe IBUKEHUE

M CIIOCOOBI €T0 OMHCaHUS
(10 )

MexaHn4yecKoe IBUKECHUE.
MatepuanbHas Touka. Cucrema oTcuéTa.
OTHOCHUTENBHOCTh MEXaHUYECKOTO
TIBYKEHUSL.

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHoe
MpsiMoJMHEHOE ABM>keHne. CpenHsas u
MIHOBEHHAsl CKOPOCTh TeJla MpU
HEPAaBHOMEPHOM JABH)KEHUU.

Yckopenue. PaBHoyckopeHHOE
npsiMosinHeiiHoe BrxkeHue. CBoOoHOe
nazcHUeE.

OmnbiTel ['anunes. PaBHomepHoe

AHAIIA3 ¥ O0CYXKJIEHNE PA3TUIHBIX TPUMEPOB MEXAHUYECKOTO JIBUXKEHUS.
OO0CcyxIeHrnEe TPaHUI] MPUMEHUMOCTH MOJIENIH «MaTepHaibHasi TOUKay.

OnucaHne MEXaHUYECKOT0 ABM)KEHUSI pa3IMUHbIMU crioco0amu (ypaBHEHHE,
radnuia, rpaguk).

IAHAJTN3 JKU3HEHHBIX chyauHﬁ, B KOTOPEBIX HNPOABIIACTCA OTHOCUTCIIBHOCTD
MEXAaHHUYCECKOI'O IBUKCHUS.

Habmo1eHne MexaHu4ecKoro JBUKEHHS TeJla OTHOCUTENBHO Pa3HBIX Tl
oTCcuéTa.

CpaBHCHI/IC HYTCﬁ u TpaeKTopI/Iﬁ JABWKCHUS OJHOI'O M TOI'O K€ TEJIa
OTHOCUTCIIBHO Pa3HBbIX TCJI OTCUETA.

IAnanns Tekcra ['anmiess 00 OTHOCUTEILHOCTH ABM)KEHUS, BLIITOJIHEHUE 3a0aHUH




NBIKEHHE

o okpyxHoctu. [lepuon u yacrora
oOpartlieHusl. JTUHEHHAas U yIiioBas
ckopoctH. LleHTpocTpemMuTenbHoe
[YCKOpEHHUE.

110 TEKCTY (CMBICIIOBOE YTEHHUE).

Ornpenenenue cpeiHell CKOPOCTH CKOJIbKEHUS OpycKa WIN JBUKEHHUS IapuKa 110
HAKJIOHHOM IJTIOCKOCTH.

AHaM3 ¥ 00CYXAeHHE CITIOCOOO0B MPUOIMKEHHOTO ONpeIeTICHISI MTHOBEHHOU
CKOPOCTH.

OnpeneneHHe CKOPOCTH paBHOMCPHOI'O ABUKCHUA (mapHKa B XKUJIKOCTH, MOJCIN
QJICKTPHYCCKOIO ABTOMOOMJISI H T. H.).

OnpeneneHHe IIyTH, HpOﬁHCHHOFO 3a I[aHHLIﬁ IMPOMCEIKYTOK BpEMCHHU, 1 CKOPOCTHU
rcia 110 Fpa(l)I/IKy 3aBUCUMOCTHU IIYTU PABHOMCPHOI'O ABUKCHUSA OT BPECMCHU.

O0Cyx1eHre BO3MOXKHBIX IPUHIMIIOB AEHCTBUSI IPUOOPOB, U3MEPSIOLIUX
CKOPOCTh (CITHIOMETPOB).

BeIlunciieHre MyTu U CKOPOCTH IPU PaBHOYCKOPEHHOM ITPSIMOJIMHEWHOM
[IBUJKEHHUHU TeIa.

OnpeneneHne NpolIEHHOIO MyTH U YCKOPEHMSI IBUYKEHUS TeJla 1Mo rpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O MPSIMOJIMHENHOTO IBUKEHUS TEJIA OT
BPEMEHU.

OrnipesiesieHre YCKOPEHUs Teja MpU PaBHOYCKOPEHHOM JBMYKEHUU 10 HAKJIOHHOM
MJIOCKOCTH.

l3mepeHue neprojia ¥ 4acToThl OOpAIIEHUs Tella 110 OKpyKHOCTH. Onpenenenne
CKOPOCTH PaBHOMEPHOTO JIBUKEHUS Tella IO OKPYKHOCTH.

Pemenue 3a1ay Ha onpe/eieHNe KWHEMAaTHUYEeCKUX XapaKTePUCTHK
MEXaHUYECKOTO JBMIKEHUS Pa3TUIHBIX BUOB.

Pacro3HaBanue u mpuOIMKEHHOE ONMUCAHUE PA3IMYHBIX BUJIOB MEXaHUUYECKOTO
TBIDKEHMSI B TIPUPOJIC U TEXHUKE (HA TpUMEPaxX CBOOOIHO MAJaIoONIUX TEll,




VBHXXCHUA )KUBOTHBIX, HeOECHBIX TCJI, TPAHCIIOPTHBIX CPEACTB U I[p)

Tema 2.

BsaunmoneiicrBue Ten (20

4)

[TepBriii 3akoH HproTOHA.
Bropoii 3akoH HeroTOHA.
Tpernii 3axkoH HproTOHA.
[IpyuHLMI CyHIEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna
TPEHUs: CHJIa TPEHHS CKOJIBKECHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUJIBI TPCHUSI.
Cuna TSDKECTH U 3aKOH BCEMHPHOTO
TATOTEHHUS.

YckopeHue cBOOOIHOTrO MaeHusl.
JIBrokeHue rianeT Bokpyr ConHIa.
IlepBas

KocMudeckasi ckopocTb. HeBecoMocTs u
Meperpy3Ku.

PaBHOBECHE MaTepUAIBHON TOUYKH.
AOcooTHO TBEPIOE Tenio. PaBHOBecHe
TBEPJIOTO TEJNA € 3aKPEIUVIEHHON OCBIO
BpanieHuss. MomeHT cuiibl. LleHTp
TSHKECTH.

HaOnroneHne u 00Cy» IeHHE ONBITOB C JIBI)KEHHEM Tella P YMEHBIICHU!
BIIUSHUS PYTUX TE, MIPEMSITCTBYIONINX ABMKEHNUIO. AHAIN3 TekcTa [anunes ¢
OTMCAHUEM MBICIICHHOTO SKCIIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH MHEPIIUH;
BEITIOJTHEHHE 3a/IaHUH TI0 TEKCTY (CMBICIOBOE uTeHue). O0cyxkaeHue
BO3MOXHOCTH BBIITOJIHCHHA 3aKOHA MHCPIIUHU B PA3JIMYHBIX CUCTEMAX oTcuéTa.

Habnronenue u 00CyX/1eHne MEXaHUYECKHX SIBICHUH, TPOUCXOIIIINX B CUCTEME
oTcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU)KECHUU
OTHOCHUTEJIBHO KaOWHeTa (PU3HKH.

JlelicTBUS ¢ BEKTOpAMH CHUJI: BBIITOJIHEHUE 3aJaHU 1O CIIOKEHUIO U BBIYUTAHHUIO
BekTOpoB. Habmrogenne u/uny mpoBeAeHNE ONBITOB, JEMOHCTPHPYIOIINX
3aBUCHUMOCTDH YCKOPEHHUS TeJla OT MPUJIOAKEHHONW K HEMY CUJIbI U1 MacChl TENa.

AHaIM3 ¥ 00BSICHEHUE SIBJICHUN C UCIIOJIb30BaHUEM BTOPOTo 3akoHa HproToHa.

Pemenne 3a1a4 ¢ MCIOJIBb30BaHUEM BTOPOro 3akoHa HeroTOHA M mpasuia
CIIO’KEHUS CHIL.

OrnpeneneHue KECTKOCTU MPYKUHBI. AHAIIN3 CUTYallui, B KOTOPBIX
HaOIrI0Aal0TCs ynpyrue neopMalyy, 1 UX 0ObsSCHEHNE C UCIIOIb30BAHNEM
3aKoHa ['yka.

Perienue 3a7a4 ¢ MCOJIb30BaHUEM 3aKOHA FYKa

MccnenoBaHue 3aBUCUMOCTH CHUJIBI TPCHUS CKOJIBXKXCHUA OT CUJIBI HOPMAJIBHOT'O
J1aBJICHHA. O6CY)K,Z[CHI/IC PE3YJIbTATOB HCCICIOBAaHUA.

Ornpenenenne KodhUIMEHTa TPEHUS CKOIBKCHHSL.

3MepeHune CUiibl TPEHUS TOKOSI.




Pemienue 3aaa4 ¢ UCII0JIb30BaHHUCM (1)OpMy.HbI IJI1 CUJIBI TPCHUS CKOJIBXKCHUAA.

AHAQJIN3 TBU)KEHUS TEJ TOJIBKO MO/ ACHCTBUEM CHITBI TSHKECTH — CBOOOIHOTO
nageHusi. OObSCHEHHE HE3aBUCHMOCTH YCKOPEHUSI CBOOOHOTO TTaJICHHS OT
Macchl Testa. OlLieHKa BEJIMYMHBI CUIIBI TATOTEHUS, AEUCTBYIOLIEH MEXAY ABYMS
renamMu (JIJ1 pa3HbIX Macc).

\Ananus JABUWOKCHUSA HEeOECHBIX TET 101 ﬂeﬁCTBHeM CHJIBI TATOTCHUA (C
MCITOJB30BaHHUEM AOIMOJTHHUTCIBHBIX HCTOYHHNKOB I/IH(i)OpMaIII/II/I).

Perenue 3a/1a4 ¢ UCMOJIB30BAHUEM 3aKOHA BCEMUPHOTO TATOTEHHS U (DOPMYJIIBI
I pacy€Tra CUIIBI TSIKECTH.

AHanu3 OPUTHMHAJIBHOI'O TCKCTA, OIIMCBIBAOIICTO IIPOABJICHUSA 3aKOHA
BCCMHUPHOI'O TATOTCHUS; BBIIIOJIHCHHUEC 38.,[[3HPII>1 I10 TCKCTY (CMBICJ'IOBOC I{TGHI/IG).

Ha6.]'IIOI[eHI/Ie nu O6C}’)KI[CHI/IC OIIBITOB IO U3MECHCHUIO BECa TCJIa IPpHU YCKOPCHHOM
VIBMDKCHU . Ananu3 YCJIOBI/Iﬁ BO3HUKHOBCHUA HEBECOMOCTH U IICPETPY3KHU.
Perienue 3aga4 Ha OIIPEACIICHUC BECA TCJIa B PA3JIMIHBIX YCIIOBUAX.

Ananus CHJI, ,Z[CI\/’ICTBYIOH_II/IX Ha TEJIO, ITOKOAIICCCA Ha OIIopE.

OnpeneHeHHe HCHTPpA TAXKCCTHU PA3JINYHBIX TCII.

Tema 3.

3akoHbl coxpanenus (10 u)

Nmmynsc Tena. I3mMenenne nMiynbca.
VIMiysibe crilbl. 3aKOH COXpPaHEHUS
MMITyJIbCa. PeakTHBHOE BHKEHHE.
Mexannueckasi paboTa U MOLTHOCTb.
PaboTa cuit TSHKECTH, YIIPYTOCTH, TPEHHUSL.
CBs13b DHEPTUH U PabOTHI.

[loTeHumanpHast YHEPrUs Tea, MOJHATOrO
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHImanpHast YHEPTUs CHKATOMU

Habmtoienue 1 006CyX/IeHNE ONBITOB, JEMOHCTPUPYIOIIUX Tepeaady UMITyJIbca
MpY B3aUMOJICHICTBUU T, 3aKOH COXPaHEHHUs UMITYJIbCa MPH a0COIIOTHO
YIPYTOM M HEYIIPYTOM B3aUMOAECHCTBUH TEN.

IAHAJIN3 CUTYallMi B OKPYKAIOIIEH KU3HU C UCIIOIb30BaHUEM 3aKOHA COXPAHECHUS
MMITYJIbCA.

Pacnio3naBaHue SBICHHS PCAKTUBHOI'O ABVMXXCHUSA B IIPUPOJIC

1 Texauke (MC — Ouonorus).




[IPY’KUHBI.

Kunernyeckasi SHEprus.
Teopema 0 KHHETHYECKOM SHEPruu. 3aKOH
COXpaHEHHUS MEXaHWYECKON IHEPTHUU.

[TprMeHeHre 3aKOHA COXPAHEHUS UMITYJIbCa JIJIsl pacyéra pe3ybTaToB
B3aMMOJICHCTBYS TeM (Ha MpUMepaxX HEeYIPyroro B3auMoICUCTBUS, YIIPYTroro
[EHTPATHLHOTO B3aMMOJICHCTBUS IBYX OJMHAKOBBIX TEJ, OHO U3 KOTOPBIX
HETIOIBUKHO. )

Perienue 3a1a4 ¢ UCIOJIb30BAaHUEM 3aKOHA COXPAHEHUS HMITYJIbCA.
Ornpezenienre padoThl CUIIBI YIIPYTOCTH MIPU OABEME TPy3a

C UCIIOJIB30BAaHUECM HCIIOABHMIXKHOI'O U ITIOABHUXKHOI'O OJI0KOB. I/ISMCPCHI/IG
MOIITHOCTH.

l3MepeHue NoTeHIMAIbHONW SHEPTUU YIPYTO 1e(OPMUPOBAHHOMN MPY>KUHBI.
3mepeHre KHHETUYECKOM YHEPTUHU Teja MO JUIMHE TOPMO3HOT'O IIyTH.
DKCIEpUMEHTAIbHOE CPAaBHEHNE NU3MEHEHUS TIOTEHIIUAIbHON

M KWHETMYECKOW SHEPIUi Tella TP JABUKEHUH 110 HAKIIOHHON IUIOCKOCTH.

DKCIIepUMEHTAbHAsI TPOBEPKA 3aKOHA COXPAHCHUSI MEXaHHUECKOW YHEPTUH TIPU
cBOOOHOM ITaJCHUH.

[IpuMeHeHre 3aKOHa COXPAaHEHUSI MEXaHUYECKOM dHEPrun
1711 pacy€Ta MOTEHIMAIBHON U KUHETUYECKOW SHEPT UM Tela.

Pemrenne 3aaa4 C UCIIOJIb30BAHUEM 3aKOHA COXPaHCHHUA MEXaHUYEeCKOM OHECPTHUH.

Pa3nen 9. Mexanuueckue Kojied0aHus u BoJHbI (15 1)

Tema 1.

MexaHn4YecKUe KoaeOaHust
(7 4)

KonebatenpHoe nBmkeHne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUM: TIEPHO/I,
HacToTa, aMILUIUTYya. MaTtemMaTHu4ecKui u
Mpy>KUHHBIA MasTHUKU. [IpeBpaiienune

Ha6mronenue konebanuii mo ASMCTBUEM CHJT TSDKECTH M YIIPYTOCTH H
0OHapyXeHHe MMO00HBIX KOJIEOaHUN B OKPYKAIOIIEM MHUPE.

Ananun3 KonebaHui Tpy3a Ha HUTH U Ha npyxune. OrnpeeeHue 4acToThl




SHEPTUU MPHU KOJICOATEITLHOM JIBUKEHUH.

3aTyxatomue KojieoaHus. BeiHyK1eHHbIE
Kkosebanns. Pe3zonanc.

KOJICOAHUH MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB.
HaOnroneHue u 00bsICHEHHUE SIBIICHUS PE30HAHCA.

HCCJ’ICI{OBaHI/Ie 3aBUCUMOCTHU IICPpHUOJa KoJIeOaHMH IMOABCIICHHOT'O K HUTH I'py3a
OT JJIHNHBI HUTH.

HpOBepKa HC3aBUCHUMOCTH II€pUOaa KoJIeOaHUH I'py3a, HOABCUHICHHOTI'O K JICHTC,
OT MAacCChI I'py3a. Ha6n}0z[eHHe u O6CY)I(I[CHI/IG OIIBITOB, IEMOHCTPUPYIOIUX
3aBHCUMOCTD II€pHUOaa KoJIEOaHUH MMPYXXUHHOI'O MajdTHHUKA OT MAaCChbI I'py3a U
PKECTKOCTHU IIPpY>XUHBI.

[TprMeHeHre MaTeMaTUYeCKOTO U MPY>KUHHOTO MAasiTHUKOB
B KaUeCTBE MOJEJIeH AJIsl OMMCAHUS KOJeOaHuil B OKPYKAIOILIEM MHUDE.

Perenue 3a1ay, CBSA3aHHBIX C BEIYMCICHUEM WM OIICHKON YacTOTHI (Iepro/ia)
KoJeOaHui

Tema 2.

MexaHuueckre BOJIHBI.

3BYK (8 u)

CBolicTBa MeXaHWUYECKUX BOJH. J[nHA
BOJIHBI. ME€XaHUY€ECKHE BOJHBI B TBEPIOM
Tene, CeiCMUYEeCKUe BOJIHBI. 3BYK.

[ 'POMKOCTB 3ByKa M BbICOTA TOHA.
OTtpaxenue 3Byka. UHppaszByk u
YIIBTPa3BYK.

OOHapy»XeHHe 1 aHaJIN3 BOJTHOBBIX SIBIICHUN B OKpy»karorieM mupe. Habmonenue
pacrpocTpaHeHHs MPOIOJIbHBIX U IIOTIEPEUHBIX BOJIH (Ha MOJENN) U
oOHapyXeHHe aHaTOTHYHbBIX BUIOB BOJH B PUPO/IE (3BYK, BOJSTHBIC BOJIHBI).
BblunciieHre 1IUHbI BOJHBI M CKOPOCTH PACIpPOCTPAHEHUS 3BYKOBBIX BOJIH.

3KCHepI/IMeHTaHLHOG OIPEACIICHUC I'paHUIL] YaCTOThI CJIBINIMMBIX 3BYKOBBIX
KOJICOaHMIA. Ha6J'IIOI[eHI/IC 3aBUCHUMOCTH BBICOTHI 3BYKA OT YaCTOThI (B TOM 4YHUCJIC
C UCITOJIb30BAHUECM MY3bIKAJIbHBIX I/IHCTPYMCHTOB). Ha6HIO,[[CHI/Ie 1 00BsICHEHHE
SMIBJICHUS aKyCTHUYCCKOI'0 pC30HAaHCA.

AHAJIN3 OPUTUHAIBHOTO TEKCTA, HOCBALIEHHOTO UCTIOIb30BAHUIO 3BYKA (MM
YIBTPA3ByKa) B TEXHUKE (IXOJIOKAIMS, YABTPa3BYK B METUIIMHE U JIp.);
BBITIOJTHEHHUE 3a/1aHUM 110 TEKCTY (CMBICIIOBOE UTEHHUE).

Pa3nen 10. DiieKkTpOMarHuTHOE 1M0JIe ¥ 3JIEKTPOMATHUTHBIE BOJIHBI (6 1)




Tema 1.

:‘)HCKTpOMaFHI/ITHOC II0JIC
M OJICKTPOMarHUTHBIC

DIIEKTPOMArHUTHOE T0JI€.
DJIEeKTpOMarHuTHbIE BOJIHBI. CBOMCTBA
PIEKTPOMAarHUTHHIX BoJH. [IIkana
PIEKTPOMArHUTHBIX BOJIH.

[locTpoeHue paccyk1eHuii, 000CHOBBIBAIOIINX B3aUMOCBSI3b AJIEKTPUUECKOTO U
MarHuTHOTO TIOJICH. 3KCHCpI/IMeHTaHLHO€ HN3YUCHUC CBOIICTB OJICKTPOMArHUTHBIX
BOJIH (B TOM YHCJIIE C IOMOIIBI0 MOOMIILHOTO Tele(OoHa).

BOJIHEI AHaJIU3 PEHTIEHOBCKMX CHUMKOB 4€JIOBEYECKOTO OPraHU3Ma.
M cronb30BaHUE SIEKTPOMATHUTHBIX BOJIH p P
(6 1) AT COTOBOU CBSI3H. AHAIIN3 TEKCTOB, ONMCHIBAIONIMX IPOSBICHHS 3JIEKTPOMATHUTHOTO M3/ Ty4EeHHS B
OJIEKTPOMArHUTHas IPUPO/IA CBETa. [PUPOJIE: KUBBIE OPraHU3MBbI, U3JIyUeHHs] HEOECHBIX TN (CMBICIIOBOE UTEHHUE).
CkopocTh cBeTa. BosiHOBEIE CBOICTBA
cBeTa PacriozHaBaHUE U aHAIN3 PA3IMYHBIX TPUMEHEHUIH SIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE.
Peienue 3a1a4 ¢ UCIOJIb30BaHUEM (OPMYII I CKOPOCTH SIEKTPOMATHUTHBIX
BOIIH, JUIMHBI BOJIHBI U 9aCTOTHI
Pa3znea 11. CBeroBble siBjieHus (15 1)
Tema 1. VcTounuku ceeta. JlydueBas Mojelb Ha61ro1eHKE OIBITOB, IEMOHCTPHPYIOIIMX SBJIEHUE IIPIMOIMHENHOTO

3aKOHBI pacIpOCTPAHEHUS
cBeta (6 1)

cBeta. [IpsmonnHeitHoe pacpocTpaHeHue
cBera. 3armenus ConHua u JIyHsI.
OTtpaxxenue ceta. [Limockoe 3epkaino.
3akoH oTpaxxeHHs cera. [Ipenomnenue
CBeTa. 3aKOH IPEJIOMJIEHHUS CBETA.
[losiHOE BHYTpEHHEE OTPAKEHHE CBETA.
Hcnons30BaHre BHYTPEHHETO OTPAKECHHS
B ONTUYECKHUX CBETOBOAAX.

pacIpoCTpaHCHUS CBECTa (BO3HI/IKHOBCHI/I6 TCHU U HOJIYTeHI/I), n Ux
HHTCpIpeTallvuAa C UCIIOJIb30BAHHUEM ITOHATHA CBETOBOT'O JIy4da.

OOBsSICHEHHE U MOJISTMPOBAHKUE COTHEYHOTO U JIYHHOTO 3aTMEHU.
VccnenoBanue 3aBUCUMOCTH yITIa OTPAXKEHUSI CBETOBOI'O JIyda OT yIjla IaJcHUs.
M3yueHnne CBONCTB M300pakeHUS B TIJIOCKOM 3€pKaje.

Habnronenue u 00bsICHEHUE OBITOB IO MOJTYYEHUIO N300pa’keHH B BOTHYTOM U
BBHIMYKJIOM 3epkasiax. HaGmronenne u o0bsiCHEHHE OMBITOB 110 PETOMIIEHUIO
CBC€TA HA I'paHULIC PAa3JIMYHBIX CPECI, B TOM YHCJIC OIIBITOB C IMOJHBIM BHYTPCHHUM
oTpaxeHueM. MccienoBanne 3aBUCUMOCTH YIJ1a IPEIIOMIICHUS OT yIyIa MaIeHHS
CBETOBOTO JIy4a Ha TPAHHUIIE «BO3IYX-CTEKIIO».

Pacnio3HaBaHue SIBIEHUI OTPAXKEHUS U TPEJIOMIICHUS CBETa




B HOBCGHHGBHOﬁ JKU3HU. AHAIIN3 U O0BSICHEHHUE SBJICHUS OITHYECKOTO MHpaxa.

Pemrenne 3aaa4 C UCII0JIb30BaHNEM 3aKOHOB OTPAXXCHUSA U ITPEIIOMIICHHA CBECTA.

Tema 2.

JIMH3EI B ONTHYECKHE

Jlunza, xon nydeid B iuH3e. OnTuyeckas
cucteMa. OnTHYECKHE TPUOOPHI:
(dhoToanmapar, MUKPOCKOIT U TEJIECKOII.

[TomydyeHue n300pakeHHA ¢ TTOMOIIBI0 COOUpAIOIIEH U PACCEHBAIOIEH JTUH3HI.

Onpenenenne GOKYCHOTO PaCCTOSIHUS U ONTHYECKON CHIIBI COOMpAIOLIEH INH3HI.

npuoopsI (6 1) a3 kax X . .
JIa3 KaK ONMTHHCCKast CHCTEMA. AHaJIM3 YCTPOWCTBA M IIPUHIMIIA JIEHCTBHS HEKOTOPBIX ONTUYECKHX TIPUOOPOB:
BIIM30PyKOCT 1 1aIbHO30PKOCTb. (oroanmapara, Mukpockona, Teseckona (MC - GHOJIOrus, aCTPOHOMHUS).
AHau3 sBJICHUN OIM30PYKOCTH U NaIbHO30PKOCTH, TIPUHIMIIA JICHCTBHS OYKOB
(MC - 6uonorus).
Tema 3. Paznosxenue 6eoro cBeta B CIEKTP. Hab6ronenue mo pasyiokeHuIo 0eIoro cBeTa B CIEKTP.

Paznoxxenue 6enoro ceera
B criekTp (3 u)

OmsiTel HeroTona. Croxenue
CTIIEKTPATbHBIX
1BeTOB. /lucnepcus ceera.

Ha6n}oneHHe 1 00BSICHEHHE OIIBITOB 110 MMOJIY4YCHHIO Oejoro ceera IIpH CJI0KCHUU
CBC€TA Pa3HbIX LBCTOB.

[TpoBeneHue u 00bSICHEHUE OMBITOB MO BOCIIPUATHIO [[BETA MTPEIMETOB MPH UX
HAO0JII0/IEHUU Yepe3 IIBETOBbIE PHIIBTPHI (LIBETHBIE OUKH).

Pa3nen 12. KBanToBble siBjieHusi (17 )

Tema 1.

Hcnyckanue
Y IIOIVIOLIEHUE CBETa
aToMoM (4 4)

OmnswiTel Pesepdopaa u mianerapuas
Moenb aroMa. Moaens aroma bopa.
McnyckaHue U OTJIOIIeHUE CBETa
aToMoM. KBaHTEI. JInHEHUaThIe CIIEKTPBI.

O0cyxaeHue 1enu onsIToB Pesepdopaa mo ncciaenoBaHuio aTOMOB, BBIIBIYKEHUE
TUTIOTE3 O BO3MOXKHBIX PE3yJbTaTaxX. OMbITOB B 3aBUCUMOCTH OT
[PEJIIoJIaraeMoro CTPOSHHUS aTOMOB, (POPMYITHMPOBAHUE BHIBOJOB U3 PE3YIHTATOB
OTIBITOB.

OO6cyxaeHre TPOTUBOPEUHIA TITaHETapHON MOJIETTH aTOMa
W OCHOBaHUH JUIs THIIOTE3bl bopa 0 cTalmoHapHbIX OpOUTaxX 3JIEKTPOHOB.

HaOnroneHue CrjIonHbIX M IMHEHYAThIX CIIEKTPOB U3IYYEHUS PAa3IUUHbIX
BeriecTB. OObsICHEHUE TMHEWYAThIX CIIEKTPOB U3ITY4YEHUSI.




Tema 2.

CTpOCHI/Ie ATOMHOI'O Ag1pa
(6 1)

PagnoakTHBHOCTB. Anb(da-, 6eTa- u
ramma-u3iydeHus. CTpoeHue aToMHOTro
sinpa. HykiloHHas MOJenbs aTOMHOIO
siapa. M3oTonsl. PaguoakTruBHbIE
npespanienus. [lepron

rostypacnazna. JlelcTBus painoaKTUBHBIX
M3JIy4E€HUH Ha )KUBBIC OPraHU3MBI.

O0CyXx/1eHrEe BO3MOXKHBIX THIIOTE3 0 MOJEIIAX CTpOoeHUd aapa. Onpenenenue
COCTaBa sJEp 110 3aaHHBIM MAaCCOBBIM U 3apsAJ0BBIM YHCIIaM U IO MOJIO0KEHHUIO B
nepuoanueckon cucreme snemeHToB (MC - xumus).

AHaJIM3 U3MEHEHUS COCTaBa S1pa U €ro MOJIOKEHUSI B IEPUOINIECKON CUCTEME
rpu o-paguoakTuBHOCTUH (MC - XuMmus).

VccnenoBaHue TPEKOB 0-4aCTHI] 110 TOTOBBIM (poTOrpadusim.

O6Hapy>I<eHHe U UBMCPCHUC PAJUAIIMOHHOI'O (1)0Ha C IIOMOIIBIO JO3HUMCETpPA,
OLICHKA €TI0 HHTCHCHUBHOCTH.

AHaAJIN3 OMOJIOTMYECKUX M3MEHEHUH, TPOUCXOJISIINX MOJT ACHCTBUEM
pannoakTuBHbIX u3nydyeHuit (MC — Ouomnorus).

Vcnionb30BaHKE PaIMOAKTUBHBIX H3MydeHuid B Meauiuae (MC - duomnorus).

Tema 3.

S nepHbie peakuuu (7 1)

SInepHble peakuuu. 3aKOHBI COXpPaHEHUS
3aps110BOTO U MacCOBOT'O Yncell. DHeprus
CBSI3U aTOMHBIX sifiep. CBsi3b MaccChl U
pHepruu. Peakuuu cuHTe3a U J1eeHus
sIep.

VcTounuku sHepruu ConHIa U 3BE3 .

SAnepHas sHepreTuka.

Perenne 3a7a4 ¢ MCIOIL30BaHHUEM 3aKOHOB COXPAaHCHUS MACCOBBIX U 3apAa0BBIX
YHCCII Ha OIIPEACIICHUC PE3YJIbTATOB ANCPHBIX peaKL{HfI; aHaJIM3 BO3MOXXHOCTH
NI HCBO3MOXXHOCTHU ﬂ,[[epHOﬁ pCaKkuu.

OrieHKa SHEPrUH CBA3U S/IEP € UCTONIb30BaHUEM (hopMysbl DMHIITEHHA.

O0cyX/1eHre NePCIeKTUB UCII0JIb30BaHMSI YIPABISEMOr0 TEPMOSIEPHOTO
CHUHTE3A.

OOCYXICHHE TTPEUMYIIIECTB U YKOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C SJICPHON
pHepreTukoit (MC- skomorus).

IMoBTOpUTENBLHO-00001IAIOIIMI MOTYJIB (9 U)

CucreMaTH3anus u
000011IeHE
MPEAMETHOTO COJEPIKAHMS

O6001IeHNe COIepKAHUS KKIOTO U3
OCHOBHBIX Pa3/IesioB Kypca (pH3uKHu:
MeXaHUYECKHE, TeTUIOBBIC,

BrinonHeHne yueOHbIX 3aaHui, TpeOyIOMX JEMOHCTPAllUd KOMIIETEHTHOCTEH,
XapaKTEPU3YIOINX €CTECTBEHHOHAYUYHYIO IPAMOTHOCTb:

— IPUMCHCHUA IMOJITYYCHHBIX 3HAHUM AJIs1 HAYYHOT'O 00BACHEHUS (1)I/ISI/I‘I€CKI/IX




1 OIIbITa JCATCIIbHOCTH, DJICKTPOMArHUTHBIC, KBAHTOBBIC SABJICHU. SIBIICHUI B 0pr>1<a}0me1>’1 mnpupoac u HOBCCIIHGBHOfl KH3HH, a TAKXKE

PHOOPETEHHOTO IIPU . BBISIBJICHUS (PU3MYECKHUX OCHOB psijia COBPEMEHHBIX TEXHOJIOTHIA;
HayuHblii METOZ IIO3HAHUS U €0
M3y9eHHN
eanu3anus B QU3NUECKUX - i
mcero kypea usuxi (7-9 P 1 iy IPUMEHEHUSI OCBOCHHBIX SKCIIEPUMEHTAIIBHBIX YMEHHI JJIs1 HCCIIEN0BAHUS
KJIACCHI) ccreoBanmsX. CBssh QUIMKH u (HU3MYECKUX ABICHUH, B TOM YHCIIE 171l IPOBEPKU TMIIOTE3 U BBIABIICHUS
COBPEMEHHBIX TEXHOJIOTHI B 00JIaCTH 3aKOHOMEPHOCTEH.
nepeaayn vHGOpMaIuH,
SHEPreTHKE, TPAHCIIOpTE. Pemenne pacy€THBIX 3aa4, B TOM YHCIIE NPENOIaraouuX UCIIOIb30BaHUE
(bu3ndecKoil MOJIeIM 1 OCHOBaHHBIX Ha COJCP)KaHUU PA3IMYHBIX Pa3eioB Kypca
(U3UKH.

BrInomHeHNe U 3a1uTa TPYNIOBBIX WM UHAUBHUIYaIbHBIX MPOEKTOB, CBSI3AHHBIX
C CoZiepKaHUEM Kypca (PU3UKH.




7 KJIACC

IIOYPOYHOE INTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

JlaTa
KonTpoabu

ble padoThI

IMpakTHyeck
He padoThbl

U3y4YeHUst

DieKTpOHHbBIE N (POBLIE
o0pa3oBaTelibHbIE pecypchl

®duszuka — HayKa 0 PUPOJIE.
SIBrnenust npupoIbl

dusnyeckue SIBICHUS

®duznueckre BeIMUNHBI U UX
U3MEpeHne

https://resh.edu.ru/subject/lesson/2602/start/

VYpoxk-uccnenoanue "MN3mepenne
TEMIIEPATYPHI P ITOMOIIU
JKUAKOCTHOTO TEPMOMETpA U JATINKA
TeMreparypst”

MeTo/1p1 HAYYHOTO TTO3HAHHUS.
Onucanue (HU3HYECKUX SBICHUN C
MOMOILBIO MOJENei

bubnunoreka IJOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenoanue "[IpoBepka
TUTNOTE3bI: TATBHOCTb MONETA
IapuvkKa, mymeHHOro ropu3oHTaJIbHO,
TeM OoJIbIlie, YeM OOJIbIIIe BBICOTA
mycka"

Crpoenue BemecTBa. OMBITHL,
JIOKa3bIBAIOIIUE TUCKPETHOES
CTpOCHHE BellIecTBa

I[BI/I)KCHI/IG qacTull B€EIICCTBA

bubmuorexa LIOK
https://m.edsoo.ru/ff09fe0a

bubnmnoreka [IOK
https://m.edsoo.ru/ff0a013e

10

Ypoxk-uccienoBanue «OIBITHI IO
HaOJFOICHHUIO TETIOBOTO
pacUIMpEHHsI Ta30B»

AI‘pCFaTHBIC COCTOsAHUA BCUICCTBA

11

Oco0eHHOCTH arperaTHbIX COCTOSIHUM
Boibl. O0O0IIIeHKE TI0 pa3neny
«IlepBoHaUaNbHBIC CBEJICHUS O
CTPOCHHH BEIIIECCTBAY

butmmoreka [IOK
https://m.edsoo.ru/ff0a0378



https://resh.edu.ru/subject/lesson/2602/start/
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

Mexanndeckoe IBIKEHUE.

bubmmoreka [IOK

12 PapromepHoe u HepasHOMepHoe https://m.edsoo.ru/ff0a05c6
JIBUKCHHE
buomuoreka LIOK
13 CropocTs. Equruist ckopocTH https://m.edsoo.ru/ff0a079c
14 Pacuc e . bubnunoreka [JOK
HCT TYTH H BPEMCHH JABIDKCHHA https://m.edsoo.ru/ff0a0ae4
15 MNuepuus. Macca — mepa Bubmmoreka [IOK
UHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
16 IInoTHOCTE BemecTBa. Pacuet Macchl bu6nmoreka IJOK
1 00beMa Tella 10 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas padota
17 «OmnpeneneHue WIOTHOCTU TBEPAOTO
Tena»
18 Pemenue 3amad mo teme "[InoTHOCTH bubmuoreka LIOK
BerecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3aumoekcTBus Ten. Cuia
ynpyrocta. 3akoH ['yka
Jlaboparophas pabora «M3ydeHnue
3aBHCUMOCTH PACTSKEHUS
20
(medopmanum) npy>KUHBI OT
MIPHIIOKEHHOW CHITBD
21 SBnenue TaroreHus. Cuiia TSHKECTH
| ey ot e Bumorera LK
T ' " https://m.edsoo.ru/ff0a1778
3a1a4 1Mo Teme "CHiia TSHKECTH
23 Cuna TSKeCTH Ha IpYruX IUIaHeTax. Bu6imoreka [IOK
Du3NYECKHe XapaKTePUCTUKH IUIaHET https://m.edsoo.ru/ff0a1502
butmoteka [IOK
24 Hsmepenue cun. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka IJOK
25 Bec Tena. Hepecomocts https://m.edsoo.ru/ff0al778
26 ggznggenﬂzifﬁ) ;II/IJI, HaIpaBJICHHBIX Bubmorexa [OK
AAHOM TP : https://m.edsoo.ru/ff0ala70
PaBHOzCIICTBYIOIIAS CHIT
27 Pemenue 3amau mo reme



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
https://m.edsoo.ru/ff0a1a70

"PaBHOMEHCTBYIOMAS CHIT"

28 Cuna Tpenus u e€ Buabl. TpeHue B Bubnmnoreka [JOK
TIPHUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabora «3ydenne

29 f:ilj)lfgjkl\é(});ltlnoil/lf;;;p ;:]I:J';IIGHI/I}I u Brbmuorexa [JOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIIXCS
MTOBEPXHOCTEN»

30 Pemenwne 3amau Ha onpeneneHue
PaBHOACHCTBYIOIIECH CUJIBI
Pewenue 3amay no remam: «Bec

31 Tenay, «['paduueckoe n300paskeHme Bubmmoreka [TOK
cum, «Cunbly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»

KonTponbHas paborta mmo temam:
«MexaHH4YeCKOe JBIKEHUEY,

32 «Macca, IIoTHOCTBY, «Bec Temay,
«I"padpuueckoe nzobpakeHne CHI,
«Cuibi»

33 Jasnenre. CiocoObl yMEHBIIIEHUS U bubmmoreka [IOK
YBEJTMYCHHSI JTaBIICHHSI https://m.edsoo.ru/ff0a20a6

| D e e B LOK

’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPBI
IT q BJICHUSI TBEPILIMU
35 Tefir;ifli ;(ﬁ;ngTﬂMI/I I/Iell?::l;aMI/I. Bubmiorexa LIOK
’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackans

36 JlaBjieHue B ®KHUJIKOCTH U rase, bubmmorexa [IOK
BBI3BAHHOE JIECTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemienue 3anay no teme «/laBnenue B bubnmnoreka [IOK
JKUIKOCTH | rase. 3akoH ITackaims» https://m.edsoo.ru/ff0a2826

bu6nmoreka IJOK

38 Coobmarommecs cocya! https://m.edsoo.ru/ff0a2970

39 I'mnpasnnueckuii npecc bubmmorexa LIOK

https://m.edsoo.ru/ff0a3136

40 Manowmertpsl. [TopuineBoit

JKUJIKOCTHEINA HAcocC



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
https://m.edsoo.ru/ff0a3136

a1 Atmocdepa 3emid 1 TPUYNHEI €€ bubmoteka [JOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bozayxa. ATmMocdepHOe bubmoreka [JOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a

43 M3mepenne arMochepHOro TaBIICHHUS. bubmoreka [JOK
Omnebit Toppuueim https://m.edsoo.ru/ff0a2da8

| e e B LOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst

45 Bapometp-anepoun. AtmochepHoe bubmoreka [JOK
JABIIEHIE Ha Pa3IMIHBIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
Pewenue 3anay no teme "

46 "

ATMOcdepHoe 1aBieHue
g | R et s B LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuia
JlaboparopHas pabota

48 «Orpeenenrie BEITATKABAIOIIEH bubmmorexa [IOK
CHJIBI, ICHCTBYIOIIEH Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTH)

JlaboparopHast paboTa 1Mo Teme

49 «HccnenoBanne 3aBUCUMOCTH Beca Bubnunoreka [IOK
Tela B BOJIE OT 00bEMa MOrpyKEHHOM https://m.edsoo.ru/ff0a3514
B *KHJIKOCTh YaCTH TEJIa»

bubmmorexa [IOK

S0 Tnasanue Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabora

51 "KoncTpynpoBaHnue apeomeTpa uiu
KOHCTPYHPOBAaHHE JIOAKHU H
onpenenaeHue e€ rpy3onoabEMHOCTH"

Pemenue 3amau mo remam:

52 «ILraBanue cyoB. bubmmotexa [JOK
BosnyxoruiaBanuey, «JlaBieHue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEII, )KUJKOCTEH U ra30B»

KonTponbHas pabota o teme

53 «/laBneHre TBEPBIX TEN, KUJKOCTEH
Y Ta30By»

54 Mexanndeckas pabora bubmoteka [JOK



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
https://m.edsoo.ru/ff0a3654

https://m.edsoo.ru/ff0a3f82

55

56

MomHocTb. EquHUIIE MOIITHOCTH

Ypok-uccinenoranue "Pacuér
MOIITHOCTH, pa3BUBaeMOU npu
noabEMe 110 JiecTHHIE"

bubommoreka [IOK
https://m.edsoo.ru/ff0a3f82

57

IIpocteie MexaHu3MBbl. Ppiuar.
PaBHOBecue cun Ha peluare

58

59

Prruaru B Texnuke, ObITY U IPUPOJIE.
JlaGopaTtopHas pabota
«HccnenoBanue yciIoBUN paBHOBECHS
peryara

Pemenue 3anau no teme «Y CJIOBUS
paBHOBCCI/IH pblqara»

0.5

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a478e

bubmuorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

61

Koadduiuent nose3Horo aeicTpust
Mexanm3ma. Jlaboparopras padora
«3mepenue KII/I HaknoHHOU
TUTOCKOCTHD

Penrenne 3agau mo teme "Pabora,
MorHocTh, KIT/I"

0.5

bubmoreka [IOK
https://m.edsoo.ru/ff0a4c48

62

63

64

MexaHndeckast SHEPrusl.
Kunerndeckast 1 moTeHIIMATIbHAS
SHEPrust

3aKOH COXPAHEHUS] MEXaHUYECKOMN
SHEPTHH

YPOK-3KCIEPUMEHT 110 TEME
"DKcepuMEHTaIBLHOE OIIpe/IeIeHre
W3MEHEHUS KMHETHYECKON 1
MOTEHIIMAIILHON SHEPrUU NpU
CKaTBIBaHMHM TeJIa 110 HAKJIOHHOM
IUIOCKOCTH"

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

KontposbHas pabota o Teme
«PaboTa 1 MOIIIHOCTh. DHEPTHUSI»

66

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
o TeMe "MexaHnueckoe ABHKeHue"

bu6nmoreka IJOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHEIii ypok. PaboTa ¢ TekcTamu
o teme "JlaBiieHue TBEPABIX TE,
JKUAKOCTEHN U ra3oB"

bub6nmoreka IJOK
https://m.edsoo.ru/ffOa4ffe



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
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepBHbIit ypok. PaboTa ¢
68 TekcTaMHu 110 TeMe "Pabora.
MomtHocts. JHeprus"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12



8 KJIACC

KoauyecTBOo yacoB

DyeKTpOoHHbIE HUPPOBBIE

Ne Tema ypoka K II Aara o0pa3oBaTeJbHbBIE
n/n yp Beero OHTPOJILHEBIE paKkTHYecKue W3ydeHust |Y
padoThI padoThI pecypcbl
L menmuccko reop i onstinie ) Bufimorexa IIOK
p https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aTOMOB B MOJIEKYIT 1
3 Mojaenu TBEPAOTO, KUIKOTO U 1 bubmuoreka LIOK
ra3000pa3HOro COCTOSIHUIA BELIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHUE CBOMCTB TBEPIOTO, KUIAKOTO U
4 ra3000pa3HOTO COCTOSHUI BEIECTBA Ha 1
OCHOBE TIOJIOKEHUU MOJIEKYIISIPHO-
KUHETUYECKOU TEOpHH
bubmuoreka LIOK
5 Kpucrammmueckue 1 amophHbIE Temna 1 https://m.eds00.ru/ff0a5800
6 CMaunBaHMe U KallWUISPHOCTD. 1 Bubmmorexa [JOK
[ToBEepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TeroBoe pacmupeHue 1 cxxatue 1 bubimorexa LHOK
p P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEPATYPHI CO 1
CKOPOCTBIO TEIJIOBOTO JIBHKEHHSI YACTHII
9 BryTtpennss sneprua. CrocoObl M3MEHEHUS 1 Bbubmuorexa LIOK
BHYTPCHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bubmoreka IIOK
10 Buau1 remonepenatin ! https://m.edsoo.ru/ff0a6412
L nenomsomme rensomi cnoiiors eweers 1 ) BuGmrorea LIOK
o " https://m.edsoo.ru/ff0a65c0
Y MaTEpPHUAJIOB B IIEIIAX SHEProcOepeKeHHS
12 KommuectBo TemroTel. Y aenbHas 1 Bu6mmoreka IJOK
TEINIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 YpaBHEHHUE TEII0BOrO OanaHca. 1 bubnmnorexa [JOK
TermnooOMeH U TEeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
14 men enroswena npn evermpann ) ) Bufmorera LIOK
. Ha rip " https://m.edsoo.ru/ff0a6a98
XOJIOHOMN U TOpsiueid BOJBI



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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https://m.edsoo.ru/ff0a6a98

Pacuer konmyecTBa TCIIJIOTHI, HCO6XOI[I/IMOFO

15 JUTSL HAaTPEBAHUS TEa W BBIACIIIEMOTO UM
MTPY OXJIAXKICHUH
JlaboparopHas pabota "OnpeneneHue bubnuoreka [IOK
16 o " .
yICIbHON TEIMJIOEMKOCTH BEIISCTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIUBA. Y IeTbHAas TEIUIOTa bubnuoreka [JOK
CTOpaHMs https://m.edsoo.ru/ff0a7b5a
o | B 10K
P A https://m.edsoo.ru/ff0a71d2
IJIABJICHUS
Jlaboparophas pabota "Onpenenenue bubmoreka [JOK
19 o " .
yICIbHON TETJIOTHI IJIABJICHHS JIbJa https://m.edsoo.ru/ff0a72fe
20 [MapooOpa3oBaHue U KOHICHCAIIHS. Bubmuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHast TeniaoTa
napooOpa3oBaHus U KOHICHCAIIHH. bubmmorexa [IOK
21 .
3aBUCHMOCTD TEMIICPATYPhI KUIICHUS OT https://m.edsoo.ru/ff0a786c¢
aTMOC(EPHOTO TaBJICHUS
B .
p | D sy, Teoperpms e B 10K
pei N https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Perienue 3a1a4 Ha onpe/ieNeHUE BIAKHOCTH
BO3/yXa
[TpuHIHIEl pabOTHI TEMIOBBIX JIBUTATEINCH.
24 [lapoBas TypOuHa. /[BuTarens BHYTPEHHETO
CrOpaHus
o5 KIIJI termoBoro neuratens. TermioBsie Bubnuoreka [IOK
JIBUTATENTH U 3aIUTa OKPYKAIOIIEH CpeInl https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXPaHEHHUS U MPEBPAICHHUS SHEPTHH
B TEIUIOBBIX MPOIleccax
g | oo o o B 10K
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUMN BEIECTBA
n
| Kommomammpbors oo Teatom B LOK
. " p https://m.edsoo.ru/ff0a86ae
COCTOSIHHIA BEIIeCTBa
29 OnexTtpusanus Tein. JBa poaa
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JNEKTPUIECKUX 3aPsII0B

Ypok-uccienoBanue "IICKTpU3AIMS TEI

30 WHAYKIOWEH U IPH COPUKOCHOBEHUH" 1
31 B3anMopeiicTBrE 3apsSHKEHHBIX TEll. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
p - LpHHIL . https://m.edsoo.ru/ff0a8a0a
CYTICPIO3UIIUU JICKTPHUYCSCKUX MOJICH
33 Hocwurenu 3nekTpuieckux 3apsjioB.
DneMeHTapHbIN 3apsa. CTpoeHne aToMa
34 [IpoBoAHUKY U AMIAEKTPUKU. 3aKOH Bubmuoreka [JOK
COXPaHEHHUS IIEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemenwne 3aqaq Ha mpuMeHEHNE CBOWICTB bubmmorexa [IOK
35 .
AIICKTPHUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
| s e B LOK
v ‘ https://m.edsoo.ru/ff0a95a4
ANIEKTPUIECKOTO TOKA
37 JleHcTBUS 3IIEKTPUYECKOro TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccrnenosanue "/leticTBre
38 ANEKTPUIECKOTO OISl Ha TTPOBOIHUKH U 1
JTUDIEKTPUKH"
39 DNEKTPUYECKUN TOK B METAILIAX, KUIAKOCTIX Bu6nuoreka IJOK
¥ razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyeckas 1erb U € COCTaBHBIE YacTH
41 Cuna Toka. JlaGoparophas pabora 05 Bbubmuorexa LIOK
"N3MepeHue 1 peryJIupoBaHne CHITBI TOKa" ' https://m.edsoo.ru/ff0a8bd6
o | S mpmems By o B LOK
PaTOpHa p ,? ’ https://m.edsoo.ru/ff0a9el4
PETyJIHPOBaHUE HAIPSHKCHUS
43 CormpoTuBieHre TPOBOIHUKA. Y AEITEHOE bubnuoreka [IOK
COTIPOTHUBJICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopnas pabora "3aBUCHMOCTB
44 JJIEKTPUUECKOTO CONTPOTUBIIEHUS 1 bubnmnorexa [JOK

IIPOBOJIHUKA OT €TI0 AJIMHBI, IIOIIaau
TIONIEPEYHOTO CEUCHHS U MaTepHraia'

https://m.edsoo.ru/ff0aa738
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3aBHCHUMOCTD CHITbI TOKA OT HaIpsKCHUA.

bubmuoreka IIOK

45
3akon OMa [Uis y4acTKa IeH https://m.edsoo.ru/ff0aa44a
JlabopartopHas pabota "HccinenoBanme
46 3aBHCHMOCTH CHJIBI TOKa, HIYIIETr0 Yepe3 bubnuoreka [IOK
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pesuctope”
47 [MocneaoBarenbHOE U APAIICIBHOES
COEIUHCHHMS TPOBOJIHUKOB
Jlaboparopnas padora "[IpoBepka mpaBmia
48 CJIO’KEHUS HaIPSKEHU NpU bubnuoreka [IOK
MOCJIeTOBATEIEHOM COCTUHEHNH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHnas padora "IIpoBepka mpaBmia
49 TUTST cIP)mLI ”Pi“OKall?I 1 T1a anlieanP)IOM P bubmorexa LHOK
br Tiap " https://m.edsoo.ru/ff0aadle
COCIUHCHHUH PE3UCTOPOB
50 Pemenwne 3anaq Ha mpumMeHeHne 3akoHa OMa bubmmorexa [IOK
JUTSL Pa3IHYHOTO COSTUHEHHUS TPOBOTHIKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTB 31EKTPUYECKOTO TOKA. Bubmuoreka [JOK
3axon J[xoyms-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaboparopHas pabota "OnpeneneHue Bubnuoreka [IOK
paboThl ¥ MOIITHOCTH 3JIEKTPHYECKOr0 TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpudecKue ey U MoTpeduTenn
53 3ﬂeKTTp MYICCKOM ;Ie TUH B 6I:JT Kopotkoe bubimorexa LHOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IMoaroToBka K KOHTPOJILHOM paboTe Mo Teme
54 "DeKTpUIecKue 3apAibl. 3apsKCHHBIE Tela Bubnuoreka [IOK
W UX B3auMOJeHcTBUA. [10CTOSTHHBIN https://m.edsoo.ru/ff0abd2c
BIEKTPUUECKHUM TOK"
KonTposnbHas pabora o teme
55 "DeKTpudecKue 3apsbl. 3apsKCHHBIE Tea bubnuoreka [IOK
U UX B3aUMOJEHCTBUA. I10CTOSTHHBII https://m.edsoo.ru/ff0abea8
BIEKTPUUECKUH TOK"
56 [locTostHHBIE MarHUTHI, KX B3aUMO/ICHCTBHE
57 Ypok-uccrnenoBanue "M3yueHue nosuei Bbubnuroreka [IOK
[TOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruuTtHoOe 1mojie. MarouTHOE 1oJie 3eMITH U bubmunoreka IIOK

€0 3HAYCHUC U1 )KU3HU Ha 3emite

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

OmeIT OpcTena. MarHUTHOE 1OJIe
AJIEKTPUYECKOTO TOKa MarHutHoe Tose
KaTYIIKH C TOKOM

bubmuoreka IIOK
https://m.edsoo.ru/ff0ac1d?2

60

ITpuMeHeHnE 2TEeKTPOMArHUTOB B TEXHHUKE.
JlaboparopHas padora "U3ydeHue nericTBus
MAarHUTHOTO TIOJIS Ha MPOBOIHUK C TOKOM"

0.5

bu6nmoreka IJOK
https://m.edsoo.ru/ff0ac74a

61

62

63

DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3J€KTpOIBUTaTeNeii B
TEXHUYECKUX YCTPOMCTBAX U Ha TPaHCIIOPTE.
JlaGoparophas padora "KoncTpyupoBanue u
M3y4eHHe padOThI AIEKTPOIBATATENS "
OmnbiTel @apanes. 3aKOH AIEKTPOMAarHUTHOU
uHaykuuu. [lpasuno Jlenna
OnexTporeneparop. CrocoObl MoydeHus
AIEKTPUUECCKOW SHEPTUU. DICKTPOCTAHIIUN
Ha BO306HOBH$1€MI)IX HNCTOYHHUKAX SHCPIUn

bu6nmoreka IJOK
https://m.edsoo.ru/ff0ac86¢c

64

[MoaroroBka kK KOHTPOJIBHOH paboTe 1o TeMe
"DNeKTpUYECKHEe U MArHUTHBIC SIBJICHUS"

65

66

67

68

KonTponbHas pabota o Teme
"DneKTpuYecKrue U1 MarHUTHBIE SIBICHUS"
PesepBHbrii ypok. Pabota ¢ Tekcramu 1o
TeMe "TeruioBsle siBIeHNUS"

PesepBHbrii ypok. Pabota ¢ Tekctamu 1o
teMe "IlocTosSHHBIN dNeKTprUecKuii TOK"

PesepBHbrii ypok. Pabota ¢ Tekctamu 1o
Teme "MarautHele SBIeHUS"

bubmuoreka LIOK
https://m.edsoo.ru/ff0acb14
bubmoreka IIOK
https://m.edsoo.ru/ff0acc5e

bubmoreka IIOK
https://m.edsoo.ru/ff0acdc6

OBILIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

145
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9 KJIACC

KoangecTBo yacoB

DyieKTPOHHbBIE N (PPOBLIE

Jl:;_)n fema ypotea Bceero KonTpoabu IIpakTH4yeckue ;):/l[:;:eﬂl/lﬂ o0pa3oBaTeJbHbIE
ble padoThl padoThI pecypcnl
1 Mexanndeckoe IBIKeHHUE. MaTepHuanbHas TouKa 1
2 Cucrema otcuera. OTHOCUTEIHEHOCTh 1 bubmmnoreka [JOK
MEXaHHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSMOTHMHEWHOE TBHKCHIES 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0ad19a
4 HepasHOoMepHOE IPSAMOIIMHENHOE IBUKEHUE. 1
CpenHss 1 MTHOBEHHASI CKOPOCTh
5 [IpsmonuHeiiHOe paBHOYCKOPEHHOE ABIKEHUE. 1 bubamnoreka [HOK
VYckopenne https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh NPSIMOJIMHEHHOTO pABHOYCKOPEHHOIO 1
nBIkeHus. ['paduk ckopocTr
;| Sesopmat e Tompeseseme vk | 1 B LOK
HAKTOHHON IT0CKOCTH" https://m.edsoo.ru/ff0adb18
8 Cso0OogHoe nagenue tei. OnblTe [ anunes 1
9 Hepmosn wucroms ooparenn. Maneimas ) BuGmotera LIOK
JITIOBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LenTpocTpeMuTeNnsHOE YyCKOPEHIE 1
11 [epesrit 3akoH HproToHa. BexTop cumbl 1 Egg:l;llcr)rfzzasg)c.)rﬁ/fmae 612
12 Bropoii 3akon Hetorona. PaBHoelicTBy0MIIas 1 bu6mmotexa [{OK
cuia https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH Hprotona. Cyneprno3uust cui 1 EESSJ,]:I;I/?]:ZI;&‘S(I)IO?I:/fane982
14 Peienue 3ana4 Ha mpuMEHEHUE 3aKOHOB 1 butmmoreka [IOK
HsroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka 1 Egg:l;ll(r)r:zl:ﬂitli)(.)rﬁlfanecaZ
16 Pemenne 3amad mo teme «Crita yrpyrocTi 1



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
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17 Jlabopartophas pabdorta «OnpeneneHue KecTKOCTH Bu6mmoreka LIOK

MPY>KHHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
bubmuoreka [IOK

19 Pemenwue 3amau o teme «Cuia TpeHHSD» https://m.edsoo.ru/ff0afa26

20 JlaboparopHnas pabota "Onpenenenne bubmmoreka [JOK
K03 PHIIHEHTA TPEHUS CKONBKEHHS" https://m.edsoo.ru/ff0af8be

21 Pemenne 3agad mo teme "3akonbl HeroToHa. bubnmoreka IJOK
Cuna ynpyroctu. Cusa TpeHus" https://m.edsoo.ru/ff0afb8e

22 Cuiia TSHKECTH U 3aKOH BCEMUPHOTO TATOTECHHUS. bubamnoreka [HOK
YckopeHre cBOOOIHOTO MaACHUsI https://m.edsoo.ru/ff0af044
Ypok-koHpepeHius "[IBIKEeHUE Tl BOKPYT

23 rpaBUTAIMOHHOTO IeHTpa (CoHeuHas cucTeMa).
lanmaktuku"

24 Pemenne 3amad mo teme "Cuiia TSDKECTH M 3aKOH bubnmoreka IJOK
BCEMUPHOTO TATOTECHHS" https://m.edsoo.ru/ff0af5f8

o5 [TepBasg kocMuueckasi ckopoctb. HeBecoMocTs 1 bu6imoreka [IOK
neperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepruaibHONH TOUKH. AOCOITIOTHO BuGmmotexa LOK

26 TBEPOE TEeno. PaBHOBECHE TBEPOTO TETa C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUs — )

27 MowmenT cuibl. LeHTp TshkecTn

8 Pemenwne 3anad o teme "MomeHT cuibl. LieHTp bubanoreka [HOK
TsDKecTH" https://m.edsoo.ru/ff0b02b4
[MoaroroBka Kk KOHTPOIBHOM paboTe 1Mo Teme

29 "Mexannueckoe aBmkeHue. B3anumonencTeue ﬁggg'l;l/(r);eeiji(l){)orﬁ/ffObO 408
Ten" — :

30 KonrtponbHas padota o Teme "MexaHndeckoe Bbubimoreka [IOK
nBxkeHue. Bzanmoseiicreue Tten" https://m.edsoo.ru/ffOb06ec
Nmnynsc Tena. UMmynbsc cuisl. 3akoH BuGmmotexa LOK

31 COXpaHEHUS UMIYJIbca. YTIPYroe U HEYNPYTroe hitps://m.edso0.ru/ffob07fa
B3aNMOJICHCTBHE E— )

32 Pemienue 3anay no teme "3akoH COXpaHEHUs bubnmnoreka [JOK
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uMIysnsca"
Ypok-koHbepeHus "PeakTHBHOE TBIKCHHE B

https://m.edsoo.ru/ff0b096c

33 "
MPUPOAE U TEXHUKE
bubmuoreka [IOK
34 Mexanndeckas paboTa ¥ MOIITHOCTb https://m.eds00.ru/ffob0ag4
35 PaboTa cuitbl TSOKECTH, CHITBI YIIPYTOCTH U CHJTBI Bu6mmoreka LIOK
TpeHus https://m.edsoo.ru/ffOb0db8
JlaGoparopHas padora «Onpe/enenne padoTh
36 CHWJIBI TPEHHUSI IIPH PAaBHOMEPHOM JIBIKEHUH TeNa
M0 TOPU30HTAIBHOM OBEPXHOCTH
37 Cpsi3b 3HEprum u paboTsl. [loTeHnmansHas
SHEpTHUs
38 Kunernueckas sneprus. Teopema o Bu6mmoreka [IOK
KWHETUYECKOI SHEPrHU https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpAHEHUS YHEPTUN B MEXaHUKE
40 Jlaboparopras pabora «/3ydeHune 3akoHa bubmmoreka [HOK
COXpaHEHHUS SHEPTHID) https://m.edsoo.ru/ff0b12fe
41 KonebarenbsHoe qBMKEHNE U €T0 XapaKTEPUCTUKA bubamorexa LHOK
A PaxTep https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojicoanus. BeiHy)IeHHBIE bubmuotexa [{OK
koneOanus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyecKuid U NPy KUHHBIA MAaITHUKU
| S G B 10K
1Py https://m.eds00.ru/ff0b197a
rpy3a»
45 [IpeBpaiienne 3HEPruy NPU MEXaHUIECKUX
KoJeOaHUsIX
JlaGopartopnas padora «OnpeneneHue 4acToTs U Bbubimoreka [IOK
46 o .
nepro/ia KoeOaHuil PYKUHHOTO MasTHUKA» https://m.edsoo.ru/ffOblaec
47 mesmmommoon nepota Komebamii pysa Bu6miorexa LIOK
pron py3d, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MAcCChl Ipy3a»
48 Mexanundeckre BoJHBL. CBOMCTBA MEXaHHYECKUX bu6nmoreka IJOK

BOJIH. HpOILOJ'H:HBIC Y IOMNCPCYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe
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https://m.edsoo.ru/ff0b1858
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Ypok-koHbpepeHius "MexaHu4eCK1e BOJIHEI B

49 R N "
TBEépaOM Tene. CelicMUYECKIE BOJTHBI
50 3Byk. PacmipocTpanenue u oTpaskeHue 3ByKa
51 Ypok-uccrnenoranue "HabmroaeHne 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTE 3ByKa U BBICOTA TOHA. AKYCTUYCCKHIA
pe3oHaHc
53 VYpoxk-koHbpepeHus "YIbTpa3ByK U HHPPa3BYK B Bu6mmoreka LIOK
MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJLHOU PabOTE MO TEME
54 "3alII(OHH COX aHeHI/II)SI Mexalfnqecmxle KoJeOaHus bubmmorexa LIOK
2 ORP ' https://m.edsoo.ru/ffob25f0
Y BOJIHBI
KonTponbHas pabora o teme "3akoHBI
55 coxpaHeHus. MexaHW4YeCcKue KoJjicOaHus u
BOJIHBI"
56 DIEeKTPOMArHUTHOE TOJIE. DIEKTPOMarHUTHBIS Bbubanoreka [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBOMCTBa JEKTPOMArHUTHBIX BOJH
Ypok-koHpepentus "llkana 37eKTpoMarHUTHBIX
58 B(FJIH I/ICH(?)JIEEIOII:aHI/Ie JJIEKT OMaF}II)I/ITHbIX BOJIH bubamorexa LOK
| . " P https://m.edsoo.ru/ffOb2fe6
JUTSL COTOBOM CBSI3U
VYpok-uccienosanue "VzydeHue CBONCTB
59 3J'IpeKT OMal“I-II[I/ITHBIX BOJ‘IHyC ITOMOIIIBIO bubmorexa HOK
P o B https://m.edsoo.ru/ff0b2c6¢
MOOUIBLHOTO TeliehoHa
60 Pemenue 3ama4 Ha onpeneneHue 4acTOTh U
JUTMHBI 3JICKTPOMAarHUTHOM BOJIHBI
61 DnekTpoMarHuTHas mpupoaa ceera. CKOpocTh bubmuoreka [IOK
cBera. BotHOBEIE CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Hctounuku ceera. [Ipsimonuneitnoe
62 acnpoCcTpaHeHHE CBI;Ta 3armenust ConHna u bubmmorexa HOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
JIyHbI
63 3aKoH oTpakeHUs cBeTa. 3epkaia. Pemienue bubnmnoreka [HOK
3aJa4 Ha IPUMEHEHHE 3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenommnenue cBeTa. 3aKOH IPETOMIICHHSI CBETa bub6mmoreka [JOK
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[TonHOE BHYTpEeHHEE OTPAKEHHE CBETA.

https://m.edsoo.ru/ffOb3aea

bub6mmoreka [JOK

65 Hcnonb3oBaHue MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffob3cse
OTpa)KeHHUS B ONITHYECKIX CBETOBOJIAX
Jlaboparophas pabora "Hccnenopanue
66 3aBHCUMOCTH YTJIa MPEIOMIICHHUS] CBETOBOTO Jy4a
OT yrIJla majeHus Ha rpaHuIle "Bo3ayX-cTekio""
Ypok-koHdpepermus "Mcmonp30BaHNE TTOTHOTO
67 BHYTPEHHETO OTPAKCHHUSI: CBETOBO/IHI,
OTNITHKOBOJIOKOHHAS CBA3H"
bubmuorexa LIOK
68 JIun3el. OnTHyecKas Cuiia JINH3bI https://m.edsoo.ru/ffob3f2c
69 [TocTpoeHue n300paKeHU B JTHMH3aX bubmorexa HOK
P P https://m.edsoo.ru/ff0b444a
o | Leiepempmcpaior Orprereas doryenr B 10K
p X patott https://m.edsoo.ru/ff0b4206
JIUH3BI
el Ypok-koHbpepeHius "OnTHIeCKUEe JIUH30BbIC bubnuotexa [JOK
puoopsI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onthyeckasi cucremMa. 3peHue bubmmorexa TIOK
e https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepenuusa "edextsl 3perns. Kak
COXpaHUTh 3peHue"
| D Cetor ooy ey, o B morea 10K
) p t ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBera
JlaboparopHas padora "OIBITHI 10 Pa3I0KESHHIO
0eJI0ro cBeTa B CIIEKTP M BOCIPUSATHIO I[BETA bubmuoreka [IOK
75 .
MPEIMETOB P UX HAOIIOJICHUH Yepe3 [BETOBBIE https://m.edsoo.ru/ff0c0e2a
¢buapTpH"
76 Ypok-npaktukyMm "BonHOBBIE CBOMCTBaA CBETA:
nucrepcusi, uurtepdeperius u gudpaxus’”
77 OmerTe! Pezepdopaa u mianeTapHas MOZEITb bubmuoreka [IOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogens atoma bopa
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I/ICHyCKaHI/Ie 1 MOTJIOMICHUE CBETa aTOMOM.

bubmuoreka [IOK

& KBautsl. JInHeiuaTeie CieKTpbl https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukyM "HaOnroieHue crekTpos bubmmnoreka [JOK
ucmycKkaus" https://m.edsoo.ru/ff0c1550

81 PannoakTMBHOCTE U €€ BUJIBI Bubmorexa LOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aromHOro sinpa. HykinoHnHast Moaens BH6H_HOTeKa LIOK

https://m.edsoo.ru/ff0c18ac

83 PagnoakTuBHBIC TpeBpanieHus. M3oTomsl BH6H_HOTeKa LIOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3amad o teme: "PagnoakTUBHEIC bubnmoreka IJOK
npeBpaieHus" https://m.edsoo.ru/ff0clb4a

85 [leprox momypacnanma

86 Ypok-koHbepeHrius "PaguoakTuBHBIE N3TyYeHUS bubamnoreka [HOK
B IIPUPOJIE, MEJAMIINHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126

87 SAnepHble peaknyu. 3aKOHBI COXpaHEHUS bubmmoreka [HOK
3apsITOBOTO M MAaCCOBOT'O YHCE https://m.edsoo.ru/ff0c1c58

88 DHEprus CBs3H aTOMHBIX sifiep. CBsI3b MacChl U bubmuotexa [IOK
SHEPrUU https://m.edsoo.ru/ff0cld7a

89 Pewenue 3anay no teme "AnepHeie peakuuu"

9 Peakuuu cuntesa u aenenus saep. UctouHuku Bubnunorexa [JOK
suepruu CoHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHbpepeHnus " nepHas SHEpreTHKA.

91 [elicTBus paiMOaKTUBHBIX U3IyYEHUI Ha )KUBbIE
OpraHu3Msbl"

P A —— BuGmorexa LIOK
sostHbL. KBAHTOBLIE ABICHHS" https://m.edsoo.ru/ff0c223e
KonTponbHas pabora mo teme

93 "DNEeKTPOMArHUTHOE IoJie. JIEKTPOMArHUTHbIC
BoJHbL. KBaHTOBBIE siBIECHUS"

94 [ToBTopenue, o6o0ueHue. JlaboparopHble Bbu6immoreka [IOK
pabotsl 1o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 06006meHNe. Permenne pacyeTHRIX U bubmmoreka [[OK
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KaueCTBEHHBIX 3a7a4 Mo TeMe ""TernoBbie
npoieccor”

https://m.edsoo.ru/ff0c2572

[ToBTopenue, o6o0IeHNE. Pemenre pacueTHBIX U

bub6mmoreka [JOK

96 Ka‘ICCTBeHEI'ITIX 3aga4 1o teme "KIIJI TemmoBsix 1 https://m.edsoo.ru/ff0c2a22
JBUTaTesICH
gy | Dovmeeme oimeme Paeme ooz | B 10
H,, https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTAHOBOK
98 [ToBTopenue, o6o0uIeHNE. JlabopaTopHbIe 1 1 Bu6mmoreka [IOK
pabotsl mo kypcy "CBeToBbIE sBiICHHS" https://m.edsoo.ru/ff0c2c52
99 [NorTOpenue, o6o0IIeHNE. PaboTa ¢ TekcTaMu 1o 1 bubmuorexa LIOK
Teme "3aKOHbI COXPaHEHHUS B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenwue, o606menne. Pabora ¢ Tekcramu 1o 1 bubmmoreka [HOK
teme "KonebGauus 1 BOJHBL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenwue, o606menne. Pabora ¢ Tekcramu 1o 1 bubamnoreka [HOK
teMe "CBETOBEIE ABICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, o606menne. Pabora ¢ Tekcramu 1o
102 " " 1
teme "KBaHTOBas U siepHas Gpuznka
OBUIEE KOJIMYECTBO YACOB T10 ITTPOT'PAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

 @wmsuka, 7 xnacc/ llepprmkua A.B., OOmecTBO ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO
«3maTenbcTBO «OK3aMeH )

* Owusuka, 8 xmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe odmectBo «M3narenscTtBo «IIpocBemnieHne»

+ Omuka, 9 xmacc/ Ileppimkua A.B., I'yrauk E.M., OOmecTtBo ¢ OrpaHWYeHHOU
OTBETCTBEHHOCTHIO «J[PODAY»; AxkronepHoe obmiectBo «M3marenberBo «IIpocBenienuey

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

7 KJIACC
1. PaGouas nporpamma.
2. IlporpamMmmbl  ocHOBHOro o6Omero oOpa3oBanus. @Pusmka. 7 — 9  Kiaccel

(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas mporpamma no ¢usuke. 7 kmacc/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BEHIOPAHHBIM YUCOHHUKOM:

4. Tleppiikun A.B. ®usuka. 7 knacc. Y4eOHUK Al oOIIe00pa30BaTENbHBIX YUPEKACHUN .
M.:JIpoda. 2011

5. Jlykammk B.W. CoopHuK BompocoB u 3aaau no ¢usuke. 7-9 kin. — M.:IIpocsemenue, 2010. —
192c

8 KJIACC

1. Pabowas mnporpamma. @usmka. 7 — O9xiaccel: y4eOHO-METOIMYECKOTO TOCOOuS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeorun. -M.: [Ipoda,2013. — 398,(2)

2. Ilporpammbl  OCHOBHOro oOmero oOpasoBanus. Pusuka. 7 — 9  Kiaccel

(aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. ['yTHHK).

3. Pabouas nporpamma no ¢usmke. 7 kmace/ Cocr. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YUEOHUKOM:

4. Tleppimkua A.B. ®usuka. 7 kimacc. Y4ueOHHMK uisi oOmieoOpa3oBaTeNbHBIX YUPEKICHUH .
M.:[poda. 2011
5. Jlykamuk B.M. CoopHuk Bonpocos u 3anay no ¢usuke. 7-9 xi. — M.: IIpocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CaMOCTOSTENbHBIE U KOHTPOJIbHBIE PabOTHI. —5-¢€
n3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®wusuka. 7 xnacc. JlaGoparopubie pa®oThl. KoHTposibHBIE 3amaHus. —
Caparos:Jluueit, 2014.

8. «KontponpHO-u3MepuTenpHbie MaTepuansl. ®usuka. 7 kmacc/Coct. H.U. 3opun. — 2-e
uz . nepepad. — M.:BAKO, 2013.Mapon A.E. ®uzuka. 7 kiacc: yueOHO-MeTo1n4ecKoe rnocodue/
A.E. Mapon.- M.: [Ipoda, 2011.- 123c.:

9. A.B. Ileppikun ®uznka-8xi 2017 M. [Ipoda

10. H.B. ®unonosnu Metoanueckoe mocodue 2015 M. [Ipoda

11. A.E. Mapon, E.A. Mapon CamocTosiTe/IbHbIe U KOHTPOJbHbIE paboTh-§ kiacc 2017 M.
Apoda

12. B.B. lllaxmatosa ,O.P. llledpep [Anarnoctuyeckue padotsl -8 kiaacc 2016 M. JIpoda

13. A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopuuk Bompocos u 3amau 2015 M. JIpoda
9 KUIACC

1. Pabouas mnporpamma. ®usuka. 7 — 9xjaccel: y4eOHO-METOJUYECKOTO IOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeorun. —-M.: [Ipoda,2013. — 398,(2)
2. Ilporpammbl  OcHOBHOro obOmero oOpasoBanus. @Pusuka. 7 — 9  Kjaccel

(aBTopsl:A.B.Ilepsimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas mporpamma mo ¢usuke. 7 kmacc/ Coct. T.H. Cepruenxo. — M.: BAKO, 2014, B
COOTBETCTBHUH C BBIOPAaHHBIM YUEOHUKOM:

4. Tleppimkua A.B. ®usmka. 7 kmacc. Y4eOHUK s 0OIieoOpa3oBaTeIbHBIX YUYPEIKICHUHN .
M.:[poda. 2011

5. Jlykamuk B.1. CoopHuK BompocoB u 3anad no ¢usuke. 7-9 k. — M.: [Ipoceemenue, 2010. —
192c.



6. Kupuk JILA. ®usuka — 7. Pa3HOypOBHEBbIE CaMOCTOSATENbHbIE U KOHTPOJIbHBIE PA0OTHL. —5-¢
uznanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 xnacc. JlaGopatopusie paborbl. KoHTposibHBIE 3amaHHs. —
Caparog:Jluneit, 2014.

8. «KontponpHO-u3Meputenpupie MaTepuansl. ®usuka. 7 kmacc/Coct. H.M. 3opun. — 2-e
u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usmka. 7 kmacc: yueOHO-MeToaudeckoe mocodbue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10 KoHTponmbHBIE MW CaMOCTOSITENBbHBIE paboThl To ¢(u3mke. 9 kmacc: Kk ydeOHHKY A.B.
[Tepeimkuna, E.M. I'yrHuk «®usuka 9 xkinace» / O.W. I'pomueBa. — M.: U3gatenbcTBo «K3aMeH»,
2014.

11. Tectsl o pusuke. 9 knacc: k yueouuky A.B. [lepeimkuna, E.M. I'ytHuk «®usuka 9 kimaccey»
/ O.W. T'pomueBa. — M.: UznatenbctBo «Ok3ameny», 2010. ®dusuka. 9 wimacc. Temarnueckue
TeCTOBbIE 3ananus sl noarotoBku k ['MA. / aBt.- coct.: M.B. boiinenko, O.H. Mupomkuna. —
SApocnasne: OO0 «Akanemus pazButus», 2014.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
7 KJIIACC

1. bubnmmoreka — Bc€ o npenmety «dusukay. — Pexxum nocryna: http://www.proshkolu.ru

2. BuneoornsiTsl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru

3. Enunast koyutekius 1udpoBbIx 00pa3oBaTeIbHbIX pecypcoB. — Peskum moctyma: http://school-
collection.edu.ru

4. lutepecHble MaTepHaibl K ypokaM (GH3UKH 110 TeMaM; TECThI I10 TeMaM; HarJIsHbIe TOCOOHS K
ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludposbie oOpa3oBarenbHbIe pecypehl. — Pesxxum goctyna: http://www.openclass.ru

6. DieKTpoHHbIC YUeOHUKH 10 pu3uke. — Pesxxum pocrtyma: http://www.fizika.ru

8 KIIACC

1. bubmmoreka — Bcé mo npeamery «Pusmka». — Pexxum mocryna: http://www.proshkolu.ru

2. BuneoomnsiTsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunas kosutekius mudpoBbIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru

4. laTepecHple MaTepHaibl K ypokaM (PM3UKH 10 TEMaM; TECTHI 110 TeMaM; HarJsHbIe TOCOOHS K
ypokam. — Pexxum moctyna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBarenbHbIe pecypehl. — Pexxum poctyna: http://www.openclass.ru

6. DNeKTpOHHBIE YyueOHUKH 1o (usuke. — Pexxum mocryna: http://www.fizika.ru

9 KJIIACC

1. BuneoomnsiTsl Ha ypokax. — Pexxum nocryma: http:/fizika-class.narod.ru

2. Enunas koyutekius nupoBbIX 00pa3oBaTelbHbIX pecypcoB. — Pexxum mocryna: http://school-
collection.edu.ru

3. MHTepecHbIe MaTepualibl K ypokaM (pU3MKH IO TeMaM; TECTHI TI0 TeMaM; HaTJsITHbIE TOCOOUS K
ypokam. — Pexxum goctyma: http://class-fizika.narod.ru

4. lludpossie 0Opa3oBaTenbHbBIe pecypcehl. — Pesxxum noctyma: http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 1o (usuke. — Pexxum mocryna: hitp://www.fizika.ru

6. Jucranumonnas mkona Ne368 http://moodle.dist-368.ru/  OrtkpeiTeiii  kmacc. CereBoe
obpasoBaTensHOE coobrectno. http://www.openclass.ru/node/109715

7. Enunas KOJUTEKIIUS U POBBIX 00pa3oBaTeIbHBIX peCypcoB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIil IEHTp MHOOPMAIMOHHO-00pa30BaTebHBIX pecypcoB. http://www.fcior.edu.ru/
9. Wutepuer YPOK. http://interneturok.ru/ru/school/physics/
10. Tazera «l ceHrsa0ps» wMarepuansl 1o Qusuke. http://archive.lseptember.ru/fiz
11. Auumanuu ¢pusndeckux oobekToB. hitp://physics.nad.ru/

12. Kusas ¢usuka: odyuaromias nporpamma. http://www.int- edu.ru/soft/fiz.html

13. dwusuka.ru. http://www.fizika.ru/
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