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IHHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTAaBIEHA Ha
OCHOBE IOJIOKEHHH U TpeOOBaHMM K pe3yJbTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammel, mnpeactaBieHHBIX B PI'OC 00O, a Takke ¢ y4€ToM
benepanbHOl paboueld mporpaMMmbl BocnuTaHusi W KoHuenmuu npenogaBaHusi yueOHOTO
npeaMera «Pusukay.

Conmepxanue  mporpamMmbl 1o (u3uke  HampaBieHO Ha  (OPMHpPOBAHHE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS U OpraHM3alfio U3ydyeHHs (PU3UKA Ha
NesITeIbHOCTHON OcHOBe. B mporpamme mo ¢u3HKe y4UTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npenvera B peanmm3anuu TpeboBannii ®I'OC OOO K TMIaHUPYEMBIM JTUYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOydeHHs, a TaKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[IporpaMma o gu3uke ycTaHaBIUBAET paclpe/ieieHne yueOHOro MaTepuana o rojam
oO0ydyenus (IO KiaccaM), MpeiaraeT MPUMEPHYIO ITOCIENOBATEIBHOCTh H3YUEHHUS TEM,
OCHOBaHHYI0O Ha JIOTUKE pa3BUTHUsI MPEIMETHOIO COJEp)KaHUs U Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIMXCS.

[IporpamMma mo ¢wusuke pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUHUTEI0 B CO3JaHUU pabodeil mporpaMmbl 10 Y4eOHOMY TIPEAMETY.

®dusuka SABIASETCS CHUCTEMOOOPa3yIOIIMM JUI €CTECTBEHHOHAYUHBIX YUEOHBIX
MIPEIMETOB, TOCKOJIbKY (DM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SBICHMIA,
U3ydaeMbIX XUMUel, ouonoruei, actpoHomueit u pusnueckoit reorpagueil, BHOCUT BKJIaa B
€CTECTBEHHOHAYyYHYI0 KapTUHY MHpa, MpeAoCTaBiIsieT Haubojee sCHble 00pa3lbl
MIPUMEHEHUSI HAyYHOTO METO/a [MO3HaHUs, TO €CTh C110co0a MOTyYeHHs TOCTOBEPHBIX 3HAHUHN
0 MHUDE.

OnHa U3 rIaBHBIX 337a4 GU3NUYECKOT0 00pa30BaHUs B CTPYKTYpe o0I1ero oopa3oBaHus
COCTOMT B ()OPMHUPOBAHMM €CTECTBEHHOHAy4YHOH TI'pPaMOTHOCTHM M HMHTEpeca K Hayke Yy
oOydJaronmxcsi.

N3yuenne ¢u3znkun Ha 0a30BOM YypOBHE MPEAINOJIAraeT OBJIAJEHHUE CIEAYIOIUMHU
KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

® Hay4HO OOBSICHSTH SIBIICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEpNPETUPOBAThH JaHHBIE U UCIOJIb30BaTh Hay4yHbIE JJOKA3aTEIbCTBA IS
MOJTyYEHUS BHIBOJIOB.

enu u3ydenus: Gpu3nku Ha ypOBHE OCHOBHOI'O OOILIEro 0Opa30BaHUs OINpENeNeHbl B
Konuenmum mnpenomaBanus ydyeOHoro mnpeamera «®Pusuka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit deneparuu, peaausyrOIUX OCHOBHBIE 00IIe00pa3oBaTeIbHBIC
nmporpammsbl,  yTBepkKIE€HHOM  pemennemM Kosmierun  MuHHCTEpCTBa  IPOCBEILICHUS
Poccuiickoit ®eaeparuu (mporokosn ot 3 nekadps 2019 r. Ne [TK4BH).

esn uzyvyenusi GU3NKu:

e npuoOpeTeHHe HMHTEpeca M CTPEeMJICHHS OOYYaIOUIMXCS K HAYyYHOMY H3YUEHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
e pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJA€ TMO3HAaHUA © (OPMUPOBAHUE
HCCIIEA0BATENIBCKOr0 OTHOUIEHUS K OKPY>KAIOIINM SIBJICHUSM;



e (opMHUpOBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa H3y4eHHS OCHOB
CTPOCHUS MaTEepPUU U PYHIAMEHTAILHBIX 3aKOHOB (PH3HKH;
e (opMHUpOBaHHME TPEACTABICHUH O ponu (U3MKH AN pa3sBUTHA  JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHIA;
® pa3BUTHE MPEJCTABICHUH O BO3MOXHBIX cdepax Oynymiell mpodeccrnoHaIbHON
JeSITeIbHOCTH, CBSI3aHHON C (PM3UKOM, MOATOTOBKA K JNaJbHEHIIEMY OOyUeHHIO B
ATOM HAIIPaBIICHHUH.
JIoCTIKeHHE 3TUX MeJeld MmporpamMmbl MO (U3UKE HAa yPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CICIYIONINX 3a1a4:
e npuoOpeTeHHe 3HAHWKW O JUCKPETHOM CTPOCHHU BEIIECTBA, O MEXAaHHUYECKUX,
TEIUIOBBIX, AIEKTPHUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSIX;
e npuoOpeTeHHEe YMEHHMI ONHUCHIBATh M OOBACHATH (PU3MUECKUE SBICHUS C
WCIIOJIb30BAHUEM IOJTyUYCHHBIX 3HAHUIA,
® OCBOCHHE METOJIOB PEIICHHUS MPOCTEUIMX PAacYETHBIX 33a7ad C HCIOJIb30BAHHUEM
(bU3NYECKUX MOJIEJICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAOMIOAATh TPHPOIHBIC SIBJICHHUS W BBIIOJIHATH OIBITHI,
nabopaTopHbIe PabOThl U IKCIIEPUMEHTAILHBIC UCCIICAOBAHUS C HCIIOJIb30BaHHEM
M3MEPUTEIBHBIX PHOOPOB;
® OCBOCHHE MPHEMOB pabOTHI ¢ MHPOPMALIUECH (PU3UUECKOTO COACPIKAHUS, BKIIOUYAs
MHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSX (PHU3MKH, aHAU3 M KPUTHUECKOE
OlIEHMBaHUE UH(OpPMAIUY;
® 3HAKOMCTBO cO cdepamMu mNpodhecCHOHATHHOM EATeTbHOCTH, CBS3aHHBIMH C
(GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSX
¢bu3nveckoil HayKH.
Ha uzyuenue ¢pusuku (6a30Bblil ypoBEHb) HA YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHus
orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezen), B 8 kinacce — 68 gacoB (2
yaca B Hememwo), B 9 wmacce — 102 waca (3 waca B HeJEN0).

[Ipemiaraemselii B nmporpamme o (u3MKe NepedeHb JIAbOpaTOpHBIX paboT M OMBITOB
HOCHUT pEKOMEHJATENbHBIA XapakTep, Y4WUTelb AeNaeT BbIOOp MpOBEAECHHs J1abOpaTOPHBIX
paboT M ONBITOB C YYETOM WHIUBUIYaJIbHBIX OCOOEHHOCTEH O0Oydaromuxcs, CIHCKa
OKCIIEPUMEHTAJBHBIX 33JaHUl, NPEUIaraéMbIX B paMKaxX OCHOBHOI'O TOCYAApCTBEHHOIO
9K3aMeHa 1o (PU3HKe.



COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®uszuka — Hayka o0 mnOpupoxae. SBiaeHus mnpupoabl. DuU3NUYECKHE SBICHUS:
MEXAHUYECKHE, TEIUIOBBIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenMYWHBL. M3Mepenue ¢(uszndyecknx BenuunH. Pu3HUecKue MPUOOPHI.
[TorpemHocTs N3MepeHuid. MexayHapoiHasi cUcTeMa €IHHMUII.

Kak ¢usmka u npyrue ectecTBeHHbIE HAyKH M3Y4alOT mpupoy. EcrecTBeHHOHAYUHBII
METOJ TO3HAHUs: HaOMIOJEHUE, MOCTAaHOBKAa HAYyYHOTO BOIIPOCA, BBIABMKEHUE THIIOTES3,
IKCIIEPUMEHT 10 MPOBEpPKE THIIOTe3, OOBSICHEHHWE HabmogaemMoro siBiueHus. OmnmcaHue
(bu3MYECKUX SBICHUN C TTOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. Mexanunueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusmyeckwe MNPUOOPHI M MPOIEAypa NPSIMBIX H3MEPEHHUN aHAJIOTOBBIM W

U (ppPOBBEIM TPHUOOPOM.

Jlabopamopnuvie pabomot u onvimel.
OrnpezienieHne EeHbI AJICHUS KAl H3MEPUTEIHLHOTO proopa.
N3mepenue paccTossHUN.
N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Ornpenenenne pa3MepoB MaJbIX TeJ.
N3mepenne temmnepaTypbl IPU MOMOIIM UJIKOCTHOTO TEPMOMETpa M JaTUUKa
TeMIepaTyphl.

arwnNE

6. IlpoBeneHue uCClIeNOBaHHS MO MPOBEPKE TUMOTE3bl: AABHOCTH MOJIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TeM 0O0JIbIlIe, YeM OOJBIIIE BHICOTA MTyCKa.

Paznen 2. [lepBoHayaiabHble CBeJleHUS] 0 CTPOEHUH BelllecTBAa.

CrpoeHre BeIIeCTBA: aTOMBI M MOJIEKYJbI, MX pa3Mepbl. OMBITHI, TOKa3BIBAIONINE
JMCKPETHOE CTPOEHHUE BELIECTBA.

JIBmkeHune yacTuil BemecTBa. CBsi3b CKOPOCTU JIBIXKEHUS YAaCTHUIl C TEMIIEPaTypoil.
BbpoynoBckoe nBmwxkenue, muddys3us. BzaummosmericTBre 4acTHIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKWBaHUE.

ArperaTHbple COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, JKUAKOCTEH U TBEPHABIX
(kpucTamuIMUecKuX) Tel. B3auMOoCBsI3p MEXIy CBOWMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX U IX aTOMHOMOJICKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUIN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. Hab6monenue nuddys3un.

3. HaOmrongenue sBaeHUH, OOBSCHAIOMIMXCS TMPUTSHKEHUEM WU OTTAJIKMBAaHUEM

YJaCTHUII BEUIECTBA.

Jlabopamopmuvie pabomol u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSJIOB (C MCTOJIb30BaHHEM (hoTorpaduii).

2. OMmpITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACIITMPEHHMS Ta30B.



3. OmnbIThl 10 OOHAPYKEHUIO JEHCTBHS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMojaeiicTBue TeJl.

MexaHuueckoe ABH)KEeHUE. PaBHOMEpHOE M HepaBHOMEpHOE ABMKEHHE. CKOpPOCTb.
CpenHsist CKopocTb IIPY HEPABHOMEPHOM JBMKEHUU. Pacuér myTH U BpeMEHU JBUKECHMUSL.

SBnenue mHepuuu. 3aKOH MHepuuu. B3aumopeiicTBue Ten Kak NMpUYMHA U3MEHEHHUS
CKOPOCTH JIBM>KEHMS Ted. Macca kak Mepa nHepTHOCTH Tena. IlnotHocTs BemecTBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuna xak xapakTepucTHKa B3aumozeicTBus Ten. Cuina ynpyroctTd M 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOUIBIO JUHAMOMeTpa. SIBjaeHue TAroreHus U cuia Tspkectr. Cuna
TSDKECTU Ha Jpyrux IaHertax. Bec Tena. HeBecomocTs. CnokeHHe CHIl, HAallpaBJIEHHBIX 1O
onHOI mpsmoil. PaBHozxeicTByromas cwi. Cuna TpeHus. TpeHue CKOJIbXKEHHS U TPEHHUE
1okosi. TpeHue B MpUpo/ie U TEXHUKE.

Hemoncmpayuu.

Habmoienne MexaHn4eckoro JBHKEHUS Tena.
N3mepenune ckopocTy NpsIMOIMHENHOTO ABMXKEHUS.
Habnronenue siBiieHUs] HHEPLIWH.
Habmroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc 10 B3aUMOJACHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.
Jlabopamopuvie pabomsl u onsimol.
1. OnpezneneHue CKOpPOCTH PAaBHOMEPHOIO ABIIKEHHs (IIApHKa B JKUIKOCTH, MOJAEIH
JIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OmpeneneHne CpeHEN CKOPOCTH CKOJIBKEHHS OpyCKa MU IIaphKa M0 HaKIIOHHOM
IIJIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.
4. OrnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh PacTsDKEHUs (IedopMaiiui) npy>KUHbI
OT NPUJIOKEHHON CHUJIBI.
5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHUS OT Beca Tena
U XapakTepa CONPUKACAIOIINXCS ITOBEPXHOCTEM.

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

HaBnenne. CrnocoObl yMEHBbIIEHHMS U yBeNWYeHHs JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJE€HMsI Ta3a OT o0bEMa, Temmeparypbl. llepenaua naBineHUs TBEPABIMHU
TEJNAaMH, KUAKOCTAMU M razamu. 3akoH llackand. [IneBMaTnueckne MamuHbl. 3aBUCUMOCTh
JaBJICHUS JKUJKOCTH OT Ii1yOuHBI. ['mapocratudeckuit napagokc. CooOIaronmecs cocyabl.
I'unpaBnuyeckrue MeXaHU3MBbI.

ATtmocdepa 3emau u atMmocepHoe naBieHue. [IpuunHbl CylecTBOBaHMS BO3AYIIHOM
obonouku 3emuu. OnbiT Toppuuennu. M3mepenue arMocdepHoOro naBieHus. 3aBUCUMOCTh
aTMOC(epHOro JaBJIeHHUS OT BBICOTHI HaJ ypoBHeM Mops. Ilpubopbl 11 u3MepeHus
aTMOC(EepHOTO JTaBJICHHS.

JlelicTBue XKUJIKOCTM M Ta3a Ha IMOrPYyKEHHOE B HHUX TeIo. BeITankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

1. 3aBucumocCTb JaBiEHUS ra3a OT TEMIEPATYpPHI.

2. Tlepenaua naBiieHUs KHUAKOCTHIO U Ta30M.

o0k wbdE
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CooOmiaromuecs CoCy/bl.

I'mapaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO TaBICHHUS.

3aBUCHMOCTh BBITAJIKUBAIONIEH CHUIIBI OT O0BEMA MOTPYXKEHHOW YACTH Tela U
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIbI BECY BHITECHEHHOW XKUIKOCTH.

VYcinoBue maBaHUs TeEN: IUIABAHUE WIIM NOTPYKEHHUE TEN B 3aBUCUMOCTH OT
COOTHOILIEHUS IJIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MNOrpyXEHHOW B
KUJKOCTb YaCTH TeJIa.

OmnpeneneHre BBITATKUBAIOIIEH CWIIbI, JIEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO B
XKHUJKOCTH, OT MacChl Tela.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIBI, JEHCTBYIOLIEH
Ha TeJIO B >KUIKOCTH, OT 00bEMa MOTpyXKEHHOM B JKUAKOCTh 4YacTU Tejla U OT
IJIOTHOCTH KHUAKOCTH.

KoHncTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHUE JOJAKH M ONpeAciieHue €€
rpy30N0AbEMHOCTH.

Pa3pea S. PaGora m MOIIHOCTD. JHEPrus.
Mexanunueckast pabota. MOITHOCTb.
[IpocTeie MeXaHU3MBI: pblyar, OJOK, HaKJIOHHas IJIOCKOCTh. IIpaBuio paBHOBecHs

phlyara.

ITpuMeHeHMe TpaBUiIa paBHOBECHUS pbluara K OJIOKy. «30JI0TO€ IPABUIIO» MEXAHUKH.

KIIJ] mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.
Mexanunueckas sHeprusi. KuHernueckas M mnoTeHuuanbHas sHeprus. lIpeBpaieHue
OJIHOTO BHJIa MEXaHUYECKOW YHEPTUHU B JIPYroil. 3aKOH COXPAHECHHS DHEPTUU B MEXaHUKE.
Hemoncmpayuu.

1.

[TpuMepbl MPOCTBHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1.

2.
3.
4.
8 KUVIA

Onpenenenue pabOTHl CHUIIBI TPEHHUS MpPU PABHOMEPHOM JBMKEHHMU Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHUS pblUyara.

N3mepenue KII/[ HakJIOHHOH TUIOCKOCTH.

N3yuenne 3akoHa COXpaHEHUST MEXaHUYECKON YHEPTHH.
CC

Pasnen 6. TenuioBble siBJIeHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETHUECKON TEOpUU CTPOEHHUS BEIleCTBa.
Macca u pazMepsl aTOMOB U MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE OCHOBHBIE IMOJOKEHUS
MOJIEKYJISIPHOKUHETUYECKONW TEOPUH.

Mopgenu  TBEPHOro, JKUAKOTO U ra3oo0pa3HOrO  COCTOSIHMM  BEIECTBA.
Kpucrannmaeckue u amopdubie tena. OObICHEHHE CBOWCTB Ta30B, KUJIKOCTEH W TBEPIBIX



TSI Ha

ogrwbhE

OCHOBE TMOJIOKEHHUM MOJEKYISIPHO-KMHETHUYECKON Teopuu. (CMauuBaHue WU
KanuJUIsipHbIE siBJIeHUS. TennoBoe paciupeHue u CxaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOIO JBHUXKEHHUS YaCTHIL.
Buytpennss sueprus. CrocoObl W3MEHEHHS BHYTPEHHEH OJHEpruu: Teruvionepenada u
COBepIIeHHEe padoThl. BUbI TeIuionepenayun: TerIonpoBOAHOCTb, KOHBEKIINS, U3TYYCHHE.

KonuuecTBo TEmIoTHl. YAenbHas TEIUIOEMKOCTL BeleCTBa. Te€ma000MeH M TEIIOBOE
paBHOBecHe. YpaBHeHHE TeruioBoro Oananca. [InaBineHne u oTBepIeBaHNEe KPUCTALTHICCKIX
BEILIECTB. YeNbHas Teriora IutaBieHus. [lapooOpa3zoBanue u koHjeHcauus. Mcmapenue.
Kunenune. YnaenpHas temiora mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYpPhl KUIICHUS OT
aTMOC(EpHOTO JTaBJICHHS.

Brnaxxnocts Bo3ayXa.

DHeprus ToIMBa. Y IeibHask TEII0Ta CrOPaHuUs.

[Tpunnuner pabotel TemmoBeix asurateneit KIIJ[ Temmooro mpurarens. TeroBbie
JIBUTATENH U 3aLIUTa OKPYKAOLIEH CpeJibl.

3aKOH COXpaHEHHUs U MPEBPAIICHHS YHEPTUU B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Habnronenne OpOyHOBCKOTO JABHKEHHSL.

Ha6monenue nuddysum.

HaGirotenne SBICHUI CMAYMBAHMS M KAMJUTSIPHBIX SBJICHUM.

Ha0uroieHre TemoBoro pacimpeHus Tell.

W3meHneHue naBieHus ra3za MpU HM3MEHEHHMH O00bEMa W HarpeBaHUU
OXJIAXKIECHUH.

[TpaBwiia u3MepeHus TeMITepaTypehl.

Bunael Terionepenayn.

OxnaxaeHre Ipy COBEpPIICHUH PabOThI.

HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.

. CpaBHEHUE TETUIOEMKOCTEH pa3InYHbIX BEIIECTB.

. Habnmronenue xunenus.

. Habmoienue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
. Mopenu TerIoBeIX ABUTaTEIICH.

Jlabopamopuvie pabomsl u onsimol.

1.
2.
3.

OMnBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM WM caxapa.
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TeNl.
Onpenenenue AaBleHUs BO3yXa B OajUIOHE MIMTPHIIA.

OHLITBI, ACMOHCTPpUPYIOIIUEC 3aBUCUMOCTL HABJICHUSA BO3[yXa OT €ro o0béMa U

HarpeBaHHud UJIN OXJIAXKICHUS.

[IpoBepka THMOTE3Bl JWHEWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA J>KHUJIKOCTH B

TEPMOMETPHUUECKOI TpyOKe OT TeMIlepaTypshl.

HaGntonenne n3MeHeHust BHYTPEHHEH SHEPTUu Tena B pe3ysbTare TeIUIoNnepe1aun

1 pabOTHl BHEITHUX CHJI.

HccnenoBanue sBJICHHS TEMIOOOMEHA IMPH CMEIIMBAHUH XOJOMHOW M TOpPSYEH

BOJBL.



9. OmpegeneHue KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOH MpH TEIIOOOMEHE C
HarpeTbiM METAUIMYECKUM HUIUHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue npoiiecca HCHapeHHUs.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TEIIOTHI IJIABICHUS JIbJA.

Pazjnen 7. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

Dnektpusanus Ten. JIBa poaa 3yieKTpuuecKuXx 3apsaoB. BzaumoaeiicTBue 3apsnpkeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEJ OT BEJIUYHHBI
3apsZI0B U PACCTOSTHUSL MEX]TY TEIaMH).

Onexktpuueckoe  mone.  Hampsok€HHOCTh  anmekTpudeckoro  moiyia.  [IpuHuumn
CYTEPIIO3UIINH JIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkrpruueckux 3apsaoB. DlIeMEHTapHbIN AeKTpruueckuil 3apsag. CTpoeHue
atoma. [IpoBOAHUKY U JTUAIEKTPUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUYECKOIO 3apsiia.

DNEeKTPUUYECKU TOK. YCIOBUS CYIIECTBOBAHMS SJEKTPUUYECKOTO TOokKa. McTouHuMKH
MOCTOSIHHOTO TOKa. JIEHCTBUSA AJIEKTPUYECKOTO TOKa (TEMJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEeKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. JneKkTpuueckoe HarpsikeHue. ConpoTUBICHUE
MPOBOJIHUKA. Y JCIbHOE COMPOTHBIICHHE BemiecTBa. 3akoH Owma g y4yacTKa IICTH.
[TocnenoBarensHOE M MapaIeIbBHOE COSTMHEHUE TIPOBOTHUKOB.

PaGota u MoOmIHOCTH 3JeKTpUYeCKOro Toka. 3akoH J[xoyns—JleHma. DnexkTpudeckue
L[ENU ¥ MOTPEOUTENN AIIEKTPUIECKON dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anmoneicTBUEe MOCTOSIHHBIX MarHUTOB. MarHuTHOE MOJeE.
MarnuTtHOoe 1mojie 3eMJIu U ero 3HaueHue Uil Ku3HU Ha 3emuie. OnbIT Opcrena. MarauTHoe
MoJIe  DJIEKTPUUYECKOro Toka. IlIpuMeHeHue 53IIeKTpOMarHuTOB B TexHUKe. JlelicTBue
MarHuTHOTO TMOJsi Ha HPOBOJHUK C TOKOM. OJEKTPOJBHUIATENb TOCTOSHHOIO TOKa.
Hcnonws3oBanue >eKTpoABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onertet ®apazess. SIBneHue dieKTpoMarHuTHOW uWHAYKIWU. [IpaBuio Jlewna.
Onextporerepatop. CrnocoObl MOTYyYEHUS DIEKTPUYECKON HIHEPTrU. DIEKTPOCTAHIMH Ha
BO300OHOBIISIEMBIX UCTOYHHKAX YHEPTUU.

Hemoncmpayuu.

DJeKTpu3anus Tell.
JIBa pojia JIEKTPUUECKUX 3apsA0B M B3aUMOJEHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEHCTBUE IIEKTPOCKOIIA.
DneKkTpocTaTu4ecKas NHIYKIHs.
3aK0oH COXpaHEHUs IIEKTPUICCKUX 3aPsIOB.
[IpoBOAHMKYU U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUYECKOTO MO,
HcTOoYHMKH TOCTOSHHOTO TOKA.
JlericTBUSA SIEKTPUYECKOTO TOKA.

. DNEKTPUYECKUH TOK B )KUJKOCTH.

. ["a30BBbIi1 pazpsa.

. U3mepenne cuiibl TOKa aMIepMETPOM.

. U3mepenne 31eKTprYecKOoro HanpsKeHNs: BOJIbTMETPOM.

CoNaRrwODdE
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

PeocraT u marazuH cCOnpoOTUBIICHUM.

BzanmopeiicTBHE TOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHHS MOJI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHoO€ 1oJie ToKa. JJIEKTPOMArHuT.

JlelicTBME€ MarHUTHOTO ITOJISI HA MTPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.

HccnenoBanue sBieHUs 3JIEKTPOMAarHUTHON MHTYKIIUH.

OnbiThl Dapajes.

3aBUCHMOCTD HaIIPaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DNEeKTPOTeHEePATOP MOCTOSTHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

1. OnbIThl 1O HAOIIOAECHUIO JEKTPU3ALUM TEJI HHAYKIUEH U IPU CONMPUKOCHOBEHUH.

2. HccrnepoBanue NecTBUS SJIEKTPUYECKOTO OIS HA IIPOBOAHUKH U TUDJICKTPUKH.

3. COopka u mpoBepKa paboThI JIEKTPUIECKOH LIEMH MOCTOSTHHOTO TOKA.

4. W3mepeHue U peryJupoBaHHe CHIIbI TOKa.

5. H3mepeHue u peryaupoBaHUe HaNpsHKEHUS.

6. HccremoBanme 3aBUCHMOCTH CHJIBI TOKa, HAYIIETO Yepe3 pe3UucTop, OT
COIIPOTHBIICHUS PE3UCTOPA M HATIPSDKEHHSI HA PE3UCTOPE.

7. OnpIThl, JAEMOHCTPUPYIOLIUE 3aBHCUMOCTb JJIEKTPUUYECKOI'O COMPOTHBIICHUS
IIPOBOJIHUKA OT €r0 JAJIUHBI, MJIOLIA U ONEPEUHOro CeUeHUs U MaTepHaa.

8. TlpoBepka mpaBmiia CIOXEHHS HAINPSDKEHUH TPU TOCIEOBATEIIEHOM COEIMHEHUH
TIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CUIIbI TOKA MPH MapauIeIbHOM COETUHEHUN PE3UCTOPOB.

10. Onpenenenune pabOTHI INEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 JaMIIOYKy, OT
HanpsDKeHUs Ha Hel.

13. Onpenenenne KIIJl narpeBarens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. M3yueHre MarHUTHOTO TIIOJIsI TIOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIWHEHHH U
pa3aeneHHH.

16. UccnenoBanue AeWCTBUS SJIEKTPUIECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbITE, AEMOHCTPHPYIOIIUE 3aBUCHMOCTh CHJIBI B3aWMOJICHCTBHS KATYIIKH C
TOKOM ¥ MarHHWTa OT CHJIBI TOKA M HAIPaBJICHHUS TOKA B KaTYIIIKE.

18. N3yuenue neiicTBUSE MarHUTHOTO T0JIS1 Ha MTPOBOJIHUK C TOKOM.

19. KonctpyupoBaHue U U3y4eHue paboThl JIEKTPOABUraTEIsl.

20. Usmepenne K1/ amekTpoaBUraTeIbHONW YCTAHOBKH.

21. OnbITHl IO MCCIEIOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHIYKLMU: UCCIIEIOBAaHUE
M3MEHEHHMI 3HAYEeHUS M HAIPaBJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJI€HUS.



Mexanuueckoe  JBUKECHHUE. MartepuanpHas ~ TOYKa. Cucrema  otcuéra.
OTHOCHUTENBHOCT, MEXaHMUYECKOTO IBUXKEHHs. PaBHOMEpHOE NpsSMOJIMHEHHOE NBH)KEHUE.
HepaBHoMepHoe mnpsimonuHeiiHoe JBukeHHe. CpeqHsiss U MIHOBEHHAs CKOPOCTh Tela IpU
HEPAaBHOMEPHOM JIBHXKCHHH.

VYckopenue. PaBHOycKOpeHHOE MpsMouHEelHOe nBkeHHe. CBOOOTHOE IaJieHHE.
Onbrtel [Manunes.

PaBHOMEpHOE BHKEHUE TI0 OKpY)KHOCTHU. [leproa u yactorta obOpamienus. JInneinas u
yIJ0Basi CKOPOCTHU. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsriit 3akoH HetoTona. Bropoi 3akon Herotona. Tpernii 3akon Hetotona. [IpuHimn
CYIIEPIO3ULIMU CUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUsl CKOJIbXKEHUs, CHJIa TPEHUS
MOKOs1, APYTHE BUABI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO IMaJeHUs.
IBuwxenue rtuianer Bokpyr Comuna. IlepBas kocmudeckas ckopocTb. HeBecomocTs u
[IEpPETpy3KHU.

PaBHOBecue MarepuanbHOM TOUkH. AOCOMOTHO TBEpHOE Teno. PaBHOBecue TBEPIOTO
Teja ¢ 3aKperyIEHHON ochio BpamieHus. MomeHT cuibl. LleHTp TsixecTu.

Nwmnynece tena. U3Menenue ummnynbca. Miynbe cuiibl. 3aKOH COXpaHEHUS! UMITYIIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanunueckas paboTta ¥ MOIIHOCTh. PaboTa cui TskecTu, ynpyroctu, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHIManpHas dHEPTUs Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3€MIIH.
[loTrenumaneHass sHeprus cxatold mnpyxuHbl. Kunernueckas »sHeprusa. Teopema o
KMHETUYECKOM SHEpruu. 3aKOH COXPaHEHUsI MEXAaHUYECKOM dHEpruu.

Hemoncmpayuu.

1. HalGmroneHne MEXaHMYECKOTO JIBMXKEHUS Tella OTHOCUTENBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyTeH U TPACKTOPUI JBUKEHHSI OJJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA.

3. H3mepeHune CKOPOCTH U YCKOPEHUS MPSMOJIHHEHHOTO ABYKEHHUSL.

4. WccnenoBaHue MpU3HAKOB PaBHOYCKOPEHHOTO JBUKECHHUS.

5. HabGnrogenue qBUXKEHHs TeJa MO OKPYKHOCTH.

6. HaOmoneHne MeXaHWYECKHX SIBICHHW, MPOUCXOISIIMX B CHCTEME OTCUETa
«Tenexka» mpu e€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHHHM OTHOCHUTEIHHO
KaOMHeTa (PU3UKH.

7. 3aBHUCHMOCTH YCKOPEHHS TeJla OT MacCChl Tea U ACHCTBYIOIIEH Ha HETO CUIIBI.

8. HaOmoneHne paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHwme Beca Tena MpH YCKOPEHHOM JBMKECHUH.

10. IMepenaua ummynbca MpU B3aUMOICHCTBUU Tell.

11. ITpeoOpa3oBaHusi S3HEPTUH MIPH B3aUMOAECHCTBHH Tell.

12. CoxpaHeHue UMITyIbCa TTPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHeHne uMIysbca Ipu a0COIOTHO YIIPYTOM B3aMMOICHCTBHH.

14. HaGnroneHue peakTHBHOTO JIBUKCHUS.

15. CoxpaHenue MeXaHUYECKOM SHEPTHH ITPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHne MEXaHWYECKOW OJHEPruM TIPU JBW)KCHUH Tella T0f JEeHCTBUEM
MIPYKUHBIL.



Jlabopamopuusie pabomot u onvimel.

1.

©

10.

11.

KoncrpynpoBanue Tpakrta Jyuis pa3roHa U JaJbHEUIIEro paBHOMEPHOTO JABHKCHUS
[IAPUKA UITH TEIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHUSI OpycKa WIIM ABIMDKEHHS IIapuKa IO
HAKJIOHHOMU TIOCKOCTH.

OmpeneneHne yCKOpeHHs Tela MPH PAaBHOYCKOPECHHOM JIBH)KEHHH 10 HAKJIOHHOMN
IUIOCKOCTHU.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM IBIKEHUH
0e3 HayaJIbHOM CKOPOCTH.

[TpoBepka THIOTE3bI: €CAM NPU PABHOYCKOPEHHOM [BIDKCHMH O€3 HadalbHON
CKOpPOCTH IIYTH OTHOCATCA KaK pAana HEUETHBIX YuCeii, TO COOTBCTCTBYIOIIHC
IMPOMCIKYTKHU BPEMCHH OJJMHAKOBBLI.

HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAaJILHOTO
JaBJICHUSI.

Omnpenenenne k03 punneHTa TpeHUs CKOIbKEHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue paboThl CUIbl TPEHUS INPU PABHOMEPHOM JBWXKEHMH Teja IO
TOPU30HTAJILHOM MOBEPXHOCTH.

Omnpenenenne pabOTHl CHIIBI YIPYTOCTH HPU MOABEME IPy3a C HCHOIb30BAaHHEM
HEIIOABMIXXHOT'O U IIOABHUKHOI'O 0JI0KOB.

W3yueHne 3akoHa COXpaHEHUS SHEPTHH.

Pa3nesn 9. Mexannveckne Kos1e0aHusI M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHUil: epHO/], 4acToTa,
aMIUMTyna. MareMaTudecKMii M NPYKUHHBIM MasTHUKHU. lIpeBpamieHune >sHepruu npu
KoJs1e0aTebHOM JIBUKECHUU.

3aryxatomue Konebanus. BpiHyxneHHble kojeOanus. Pe3zonanc. MexaHudeckue
BoJIHBI. CBOICTBa MeXaHW4eCKUX BOJH. [IpoiosibHbIE U TonepeyHble BOJIHBI. [{1MHa BOIHBI U
CKOpPOCThb €€ paclnpoCTpaHeHUs. MeXxaHW4YeCcKHe BOJHBI B TBEPAOM TeEJE, CEHCMUYECKHE

BOJIHBI.
3Byk. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

1. HaGmronenue koyie0aHU TEJ MO ACHCTBUEM CHIIBI TSDKECTU U CHUJTBI YIIPYTOCTH.
2. Habmonenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmioneHue BbIHYXACHHBIX KOJIeOaHUH U pe30HaHCca.

4. PacnpocTpaHeHue NPOJ0JIbHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HaOnronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYyCTHYECKH pe30oHaHC.

Jlabopamopmuvie pabomul u onvimol.

1.
2.
3.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Onpenenenre 4acToOThl U Mepro/ia KoneOaHuil Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TEpHOa KOJeOaHUI MOJBEIIEHHOTO K HUTH I'py3a OT
JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Tepuojaa KoyeOaHWil MPYKUHHOTO MasTHUKA OT
Macchl Ipys3a.



5. TlpoBepka HE3aBUCUMOCTHU IMEpHOJA KOJIEOaHHM Ipy3a, MOJABEIICHHOTO K HUTH, OT
Macchl Ipys3a.
6. OnbITEl, JEMOHCTPUPYIOIIME 33aBHCUMOCTh IEpUOJa KOJIEOaHWH MPYKMHHOTO
MasTHUKA OT MacChI IPy3a U KECTKOCTH MPY>KUHBI.
7. VI3mepeHue yckopeHUs: CBOOOJIHOTO Ma/IeHHUS.
Pasznes 10. Di1eKTpOMATrHMTHOE 10JI€ U JIEKTPOMATHUTHbIE BOJIHbI.
DJNEeKTPOMarHuTHOE MoJie. DIEKTPOMAarHUTHbIE BOIHBI. CBOWCTBA 3JEKTPOMArHUTHBIX
BosiH. lllkanma S7€KTpPOMarHUTHBIX BOJIH. VICIONb30BaHME SIEKTPOMArHUTHBIX BOJH IS
COTOBOH CBSI3U.
DnexTpoMaruuTHas npupoa cera. CKopocTh cBeTa. BoiHOBbIE cBOMCTBA CBETA.
Jemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomnHoBbIE CBOICTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3yueHue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.
Pasnen 11. CBeToBbIe IBJIEHUS.
JlygeBas mozenb cBeta. Mcrounuku cBera. [IpsMonuHeliHOe pacipocTpaHeHHE CBETA.
3armenus Connua u Jlyasl. Otpaxenue cera. [lnockoe 3epkanio. 3akoH OTpa)KEHUs CBETA.
[Ipenomienue cBera. 3akoH mpenomiieHHs cBeTa. [lomHOe BHYTpeHHEEe OTpa)kKeHHe
cBera. Vcronb30BaHe MOJTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nydedr B nuH3e. OnTHueckas cuctema doroamnmnapara, MHUKPOCKONA U
Terneckomna. [ a3 kak onTudeckas cucreMa. bim3opykocTs U 1ambHO30PKOCTb.
Pasznoxxenue Oenoro ceera B cnekTp. OmbiTel HbtoToHa. CrokeHHe CIEKTpalbHBIX
uBeToB. Jlucnepcus cBera.
Jemoncmpayuu.
[IpssmMonuHeitHOE pacpocTpaHEeHHEe CBETA.
OTtpaxxeHue cBera.
[Tonmy4yenne n300pakeHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBeTa.
OnTuyeckuii CBETOBO/I.
Xon nydeil B cobuparouieil 1uH3e.
Xox Iydell B pacCenBaroLIeH JIMH3E.
[Tonmy4yenne n300pakeHUI C TOMOIIBIO JIMH3.
. Ilpunnun geiictBus oToamnmnapara, MUKPOCKOIIa U TeIECKOTA.
10. Mogens riiasa.
11. PaznosxeHue 6€0To CBETa B CIIEKTP.
12. Tony4yenue 6enoro cBeTa Mpu CIOKEHUU CBETAa Pa3HBIX 1BETOB.
Jlabopamopuwvie pabomot u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyda OT YTJia TTaICHHS.
2. VI3yueHue XapakTepUCTUK N300paKeHUs MPEIMETa B IIJIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia MajaeHus
Ha TPaHUIIE «BO3AYX—CTEKIIO.
4. TlonyyeHue n300pakeHHUI C ITOMOIIIBIO COOMPAFOIIEH JTUH3HI.
5. Ompenenenue POKYCHOTO PACCTOSTHUS M ONITHUECKOM CHUJTBI COOMPAFOIICH JIMH3BI.

CoNOR~LDdDPE



6. OmnbITHI 10 Pa3I0KEHUIO OEIOT0 CBETa B CIIEKTP.
7. OmnbIThl MO BOCHPUITHUIO I[BETA MPEIMETOB NPU UX HAONIOJECHUU Yepe3 I[BETOBbIE
GUIBTPHL

Pasnen 12. KBanToBbIe siBJIEHUS.

OmneiTel Pe3epdopna u miianerapHas Mojenb aroma. Mojaens atoma bopa. Mcnyckanue
U noryonieHue ceera aromoM. KBantel. JInneituateie CrieKTphl.

PamnoaktuBHOCTE. Anb(a, Oera- W ramma-usnydeHus. CTpOCHHE aTOMHOTO sJIpa.
Hyknonnas mopens aromuoro snapa. Mzoromsl. PagnoaktuBHblE npeBpauieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHbie peakuuu. 3aKOHBI COXpPAHEHHS 3apsSIOBOIO W MAacCOBOTO YHCEN. DHEprus
CBSA3U aTOMHBIX snep. CBsi3b MacCchl M JHEPruu. Peakumu cuHTE3a W JETEHUS sfep.
Wcrounuku sHepruu ConHua v 3BE31.

Snepnas snepretuka. JlelicTBUS paAHOaKTUBHBIX U3ITy4YEHUHN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4CHUS U TIOTJIOMICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CrekTtp Bomopoaa.

Habmonnenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOMINX U3TYyICHHM.

Perucrparnus uznydenust npupoHBIX MUHEPAJIOB U MTPOTYKTOB.
ﬂaﬁopamopnbte padomout u onvimol.

1. HalGmroneHue CIUIOMIHBIX U TMHEWYATHIX CTIEKTPOB H3ITYUCHHUS.

ok wnE

2. WccnemoBaHue TPEKOB: M3MEPEHHE DHEPTHH YACTHUIIBI MO TOPMO3HOMY IMyTH (IO

¢dotorpadusam).

3. H3mepeHue paanoakTUBHOTO (OHA.

IToBTOpPHTE/IBLHO-000011IA0 LN MOLYIb.

[ToBTOpUTENBbHO-0000IIAIOIIMK  MOJYAb IpEeAHa3HaueH JUIsl CUCTeMaTH3aluuu U
00001IEeHNsT TPEAMETHOIO COJEpKaHUS M ONbITa JEATENbHOCTH, MPHOOPETEHHOTO MpHU
M3YyYEHHUH BCEro Kypca (hPUM3MKH, a TakXkKe Ul HOJATOTOBKU K OCHOBHOMY T'OCYAapCTBEHHOMY
9K3aMeHy 10 (U3MKe A 00Y4arOUMXCsl, BBIOPABIIMX 3TOT y4eOHBINH MpeaMeET.

[Ipy wu3yyeHUM [JAHHOTO MOAYJS pEANU3yIOTCs M CHUCTEMaTU3UPYIOTCS BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpPbIX oOecrnedynBaeTcs JOCTHKEHHE MPEIMETHBIX U
METarpeIMETHbIX IUTAHUPYEMBIX pE3yJIbTaTOB o0yueHus, bopmupyercs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB MCCIEAOBAaHUS SIBICHUUN
MPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3NYECKUE SBIICHUS, NMPUMEHSISA
MOJIy4E€HHbIE 3HAHMSI, pelllaTh 3aJja4ud, B TOM YHCJIE KAUeCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIHATBHO NEATENBHOCTHBIA XapaKTep JAaHHOTO pas3fefia Peau3yeTcsl 3a CUET
TOT0, YTO 0OYUaIOIINECs BHIOIHSIOT 3a/IaHUs, B KOTOPBIX UM IIpeJIaraeTcs:

Ha OCHOBE IOJYyYEHHBIX 3HAHMH pacro3HaBaTh W HAYYHO OOBACHATH (UINYECKUE
SIBJIEHUS B OKPY>KalOIe MPUPOJIE U TOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHBIE METOJbI MCCIECAOBAaHMS (PU3MUECKUX SBICHHHA, B TOM YHCIE
JUI IPOBEPKU TMIIOTE3 U MOJTYyYEHHUS] TEOPETUUECKUX BBIBOJIOB;



OOBACHATH HAaY4YHBIC OCHOBBI HauoOoyee BaKHBIX ,I[OCTI/I)I(CHHI;'I COBpPEMEHHBIX TeXHOHOFHﬁ,
HAIpuMeEp, MPaAKTHYCCKOI'O HCIIOJb30BaHHUA PA3JIMYHBIX HCTOYHHMKOB SHCPIHMH Ha OCHOBEC
3aKOHa IMPEBPALICHUA U COXPAaHCHUS BCEX U3BCCTHBIX BUAOB SHCPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

W3yuenne ¢u3uKu Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs HAIMpPaBICHO Ha

AOCTHXKCHUC JIMYHOCTHBIX, MCTAIIPEAMETHBIX U IPECAMETHBIX 06p330BaTeHBHHX PE3YIbTATOB.

B pesynbrare u3ydenus (U3MKM Ha YPOBHE OCHOBHOrO oOwIero oOpa3oBaHus Yy

oOyuatoierocst 0yayT chopMUPOBAHEI CIEAYIONTUE INYHOCTHBIC PE3yIbTaThl B HACTH:

1) maTpuoTH4YeCKOro BOCIIUTAHUSA:

- TpOsIBICHHE UHTepeca K HUCTOPUHM U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOMN
¢duznyecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSAM POCCUNCKUX YUEHBIX-(PH3UKOB;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTb K AaKTHUBHOMY Y4YaCTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX U
STUYECKHX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN (DU3HKHY;

- OCO3HAHHE BAKHOCTU MOPAIbHO-3TUUYECKHUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIMTAHUS:

- BOCIIPHSITHE SCTETHUSCKUX Ka4eCcTB (PU3NIEeCKON HAyKH: €€ TaApMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MO3HAHUSA:

- OCO3HAHUE IEHHOCTH (PU3UYECKON HAYKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOH JIFOOO3HATEIFHOCTH, MHTEPECA K UCCIIEA0BATEIBCKOM IEATETbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbS U IMOIHOHAJIBLHOTO 0J1IATONOJIYYMSI:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpas3a JKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BKHOCTH TMpaBHJI O€30MacHOr0 TMOBEJAEHUS Ha TPAHCIOPTE, Ha JOporax, C
AIIEKTPUYECKUM H TETJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBUSAX;

- c(opMUPOBAaHHOCTh HaBbIKa pedIEKCHH, MPU3HAHHE CBOErO IpaBa Ha OIIMOKY U
TaKOT0 K€ MpaBa y IPyroro YeJaOBeKa;

6) TPy10BOT0 BOCIIUTAHMS:

- aKTMBHOE Yy4YacTHE€ B PEIICHWH TMPaKTUUeCKuX 3adad (B pamMKax CEMbH,
o0pa3oBaTeNbHON OpraHW3aliyi, TOpOAa, Kpas) TEXHOJOTHYECKOW | COLUaIbHOU
HANPaBIEHHOCTHU, TPEOYIONIUX B TOM YUCIe U (PU3HMUECKUX 3HAHUI;

- IHTEpEeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOI;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

- OpHEHTAaIlMs Ha NMPUMEHEHHE (PU3NUECKHX 3HAHUW JUIS pelieHus 3aaad B 00J1acTu
OKPY’KaloIllel CpeJibl, IUNIAHUPOBAHUS TOCTYIIKOB M OILIEHKUA MX BO3MOXKHBIX MTOCIIE/ICTBUMA
JUTSL OKpYKAIOIEn Cpeibl;

- OCO3HaHHE TI00ATBFHOTO XapaKTepa HKOJOTHIECKUX TTPOOIEM U MyTel WX PEIICHNS,

8) apanTanuM K U3MEHSIIOUUMCH YCIOBUAM COIMATBHON U PUPOIHOM Cpeabl:

- TOTPeOHOCTH BO B3aUMOJICHCTBUHU IMPH BBHIMNOJIHEHUH HCCIEAOBAHUNA M TPOEKTOB
¢bu3nyecKoil HalPaBIEHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JPYTHUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO e TEIbHOCTb;



e - moTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUI, B TOM yHcie (OpMyIUpOBaTH UICH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTAX U SBICHHSAX;

e - OcO3HaHUE JIePUIMTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

® - [JJAHMPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHMIA;

® - CTPEMIICHHUC aHAJIU3UPOBATH MW BBIABIIATE B3aWMMOCBA3U IIPHUPOIHL, O6H.[CCTB8. u

9KOHOMUKH, B TOM YHUCJIC C UCIIO0JIb30BAHUECM (1)I/I3I/I‘-I€CKI/IX 3H3HPII>1;

® - OIICHKA CBOMX JEHUCTBHM C Y4YETOM BIIMSHHUSA Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX
17100aTbHBIX TIOCIIEICTBHHA.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus NporpaMMmbl MO (PU3MKE HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBanus y oOyuarouierocs OyayT c(hOpMHUpPOBaHbI MeTamnpeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEJIbHbIE YHHUBEpCAJbHblE ydyeOHbIE IEMCTBUS, KOMMYHHKATHBHBIE
YHHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIIATUBHBIC YHUBEPCAIbHBIC YIeOHBIC IEHCTBUS.

ITo3HaBaTeIbHBbIE YyHHBepcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckne AeMCTBUSA:

BBISIBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIE MIPU3HAKNA OOBEKTOB (SABICHUMN);
yCTaHABJIMBaTh CYLIECTBEHHBIH TNpPU3HAK KJIAacCU(PUKAIMM, OCHOBAaHMUS IS
00001IEeHUS ¥ CPAaBHEHUS;

BBISIBJIAT 3aKOHOMEPHOCTH M NMPOTUBOPEUNS B pacCCMaTpUBaeMBbIX (hakTax, JaHHBIX
Y HaOJFOICHUSIX, OTHOCSIINXCS K (PU3NUYECKUM SIBJICHUSIM;

BBISIBJIAT IPUYMHHO-CJIEICTBEHHBIE CBSA3M MPH U3YYEHUH (U3UUECKUX SIBICHUHN U
MIPOIIECCOB, JIENIaTh BBIBOABI C HCIIOJIB30BAHUEM JEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYeHUH, BBIIBUTATh THIIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEIUYHH;
CaMOCTOSITENIbHO BbIOMpaTh crnoco0 pemieHus y4eOHOM (u3nueckod 3agauu
(cpaBHEHHE HECKOJBKHX BAPHAHTOB pEIICHUs, BBIOOp HamOoJiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITETILHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ncciiefoBaTe/ILCKHE AeiicTBUA.

HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENBCKUI HNHCTPYMEHT IO3HAHHUS;
IIPOBOAUTH 10 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECJIOXKHBIN
¢bu3nvecKkuil HIKCIEPUMEHT, HEOOIIBIIIOE UCCIe0BaHIE (DU3UYECKOTO SIBICHUS;
OLIEHUBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OPMAIUIO, TMOTYYEHHYIO B
X0JI€ UCCIIEA0BAaHNUs WM YKCIIEPUMEHTA;

CaMOCTOSITENTbHO ~ (pOopMynUpoBaTh OOOOIIEHUS ¥ BBIBOABI IO pe3yibTaTaM
MPOBEEHHOTO HAOIIOIEHNUS, OTIBITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX IPOLECCOB, a
TaKXe BBIIBUIaTh INPEANOJIOKEHUS 00 HUX pa3sBUTHMM B HOBBIX YCIOBUSAX H
KOHTEKCTax.

Paborta ¢ undopmanmeii:



MPUMEHATH PA3TUYHBIE METOJbI, HHCTPYMEHTBI M 3alPOCHI MPH TOUCKE U 0TOOpe
MH(OPMAIMY WM JaHHBIX C YIETOM IPEIOKEHHON y4eOHOM (hnu3nuecKkol 3a1aun;
aHATM3UpPOBaTh, CHCTEMATU3MPOBATH M  MHTEPIPETHPOBATH  HH(POPMAIUIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (pOpMy HpeAcTaBiIeHUs HHPOPMALUU U
WLTIOCTPUPOBATh PEIIacMble 3aa4l HECIOXKHBIMUA CXEMaMH, JHarpaMMaMH, HHOH
rpaduKkoi ¥ UX KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B XO0/ie OOCYXKAEHUS y4eOHOro Marepuana, pe3ylbTaToB JIAOOpaTOpHBIX padoT M
MIPOEKTOB 3a/1aBaTh BOIPOCHI 1O CYHIECTBY OOCYXIAa€MOW TEMBI U BBICKA3bIBATh
Ujieu, HalelICHHbIE Ha peIleHHE 3aJayd M IOJAEp)KaHHWe OJaroeaaTelbHOCTH
00IIIeHN;

CONIOCTABIISITh CBOM CYXICHHS C CYXICHHUSMH APYIHX YYaCTHHUKOB JMAJIOra,
OOHapY>KUBATh PA3JIMUUE U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IIMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOTO  OIBITA
(9KCIeprMEHTa, HCCIICI0BAHUS, TPOCKTA);

MOHUMATh ¥ UCIOJIb30BaTh NPEUMYILECTBA KOMaH/HOW U MHMBUIYaJIbHON pabOThI
IIPU PEIICHUN KOHKPETHOH (pr3ndecKoil mpooieMbl;

NPUHUMATh LEJM COBMECTHOHM JeSTeNbHOCTH, OPraHU30BBIBATH JCUCTBUS 1O €€
JOCTIIKEHHUIO:  paclpeleNiiTh pojiM, OOCYyKIaTb TNPOLECChl M Pe3ylbTaThbl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBINOJIHATH CBOIO YacTh paboThI, 1OCTUTas KAUECTBEHHOI'O pe3yjbTaTa Mo CBOEMY
HaTPaBJICHUIO U KOOPJMHUPYS CBOU JCHCTBHS C APYTUMH YWICHAMH KOMaH]IbI,
OLIEHMBATh KAueCTBO CBOETO BKJIaga B OOMMIA MPOAYKT IO KPHUTEPHSM,
CaMOCTOSITENTFHO C(OPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranuszauus:

BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX W Y4YEOHBIX CUTyallMsIX, TPEeOyrOIMX MAJis
peuienns GpU3NYecKUX 3HaHUM;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJX0JaX MPHUHIATHUS pelIeHUH (MHAMBHUIYaJIbHOE,
MIPUHSTHE PEIlIeHNUs B TPyIINe, IPUHATHE PELIEHUI IpyIoi);

CaMOCTOSITENIbHO COCTABJIATh JITOPUTM pellieHus (U3MUecKOor 3aJauu WU IJIaHa
UCCIIEIOBAaHMSI C YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh IIPEAIaracMble BAPUAHTHI PELLICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIEeHHE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeJiaraTh IUlaH €€ U3MEHEHUS;
OOBSACHATh MPUYUHBI JTOCTHXKEHUS (HEJAOCTHXKEHHUS) PE3yJbTaToOB JEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;



BHOCUTb KOPPEKTUBbI B JIE€ATEIbHOCTh (B TOM UHMCIE€ B XOJ BBIIIOJHEHUS
(U3MYECKOTO UCCIIEIOBAHMSI HIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBILUXCS CUTYallUid, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEIH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4YejJoBeKa B XOJAE CIOpa WIM JUCKYCCHH Ha
Hay4HYIO TEMY, IOHUMaTb MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;

MPU3HABATh CBOE MPaBO HAa OMIMOKY MpPU pEIICHHH (PU3MUECKUX 3a1ad WU B
YTBEPKICHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.

HNPEIMETHBIE PE3YJbTATbBI

K koHIy 00ydeHus B 7 Kjiacce IpeIMETHbIE pe3yJbTaTbl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YUAIOMIUXCSI YMEHUI:

UCIIONIb30BaTh TOHATUA: (U3MUECKHEe M XUMHUYECKHE SIBICHUS, HaON0/IeHue,
HKCHEPUMEHT, MOJIEIb, TUIIOTe3a, EAMHUIBI (PU3NIECKUX BEITMYNH, aTOM, MOJIEKYIIa,
arperaTHble  COCTOSIHMSI ~ BemiectBa  (TBEpAoe, KHUAKOE, Tra3oo0paszHoe),
MEXaHHYECKOe JBIDKEHHE (paBHOMEPHOE, HEpPAaBHOMEpPHOE, MPSMOJIUHEHHOE),
TPaeKTOpUs, paBHOACUCTBYIOIIAs cuia, Aedopmanus (ymnpyras, IIacTHYecKas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IbL;

pasznuuarh sBieHUs (Auddysus, TEmIoBoe JABMKEHHE YacTHIl BEIECTBa,
paBHOMEpPHOE JBM)KCHHE, HEPAaBHOMEPHOE JIBUKCHUE, MHEPIIHS, B3aHMMOJEHCTBHE
TeJN, paBHOBecHE TBEPIBIX TeJI C 3aKPEIUIEHHOH OCBhI0 BpalIeHHs, Iepenava
JaBleHUs] TBEPABIMM TeJIaMH, >KUJKOCTSAMH M Ta3aMH, atMoc(epHOe aaBieHHE,
IUIABaHUE TeJl, TNPEBPALICeHUs MEXaHWYEeCKOM »JHEpPruu) IO ONUCAHUIO HX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JIaHHOE
(u3nuecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UYECKUX SIBICHUH B OKpY)KaIOIIEM
MHUpE, B TOM 4Hcie (U3NYECKHE SIBICHHS B TMPHPOJE: MPHUMEPHI IBMKEHUS C
Pa3UYHBIMU CKOPOCTSIMH B KUBOW M HEXHMBOM MPUPOJE, I€HCTBUE CUIIBI TPEHUS B
IpUpOJie U TEXHUKE, BIUSHHE aTMOC(EpPHOrO JaBJICHHMS Ha KXHUBOM OpPraHU3M,
TUTaBaHUE PBIO, phIYard B Telie YENOBEKa, NMPU 3TOM IEPEBOAMTH MPAKTUIECCKYIO
3aja4y B y4eOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBONCTBA (MPU3HAKH) (HU3HUECKUX
SIBIICHHI;

ONMCBHIBATh W3YYCHHBIE CBOWCTBA TNl W (UIUYECKUE SIBICHHS, WCIIOIB3YS
¢usnyeckue BenMUMHBI (Macca, O0BEM, IJIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CKOpOCTB, CpEIHssi CKOPOCTh, CHJIa YIPYTOCTH, CHJa TSHKECTH, BEC Teya, CHiIa
TpeHus, NaBieHue (TBEPAOTO Teia, JKUAKOCTH, Ta3a), BBITAIKHBAIOIIAS CHIIA,
MexaHudeckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBL, KO3 (UIUEHT
MIOJIE3HOTO JICHCTBUS MEXaHU3MOB, KHHETHUECKAs U MOTEHIAIbHAs YHEPrus), IpU
OINMCAaHUU MPABUIIBHO TPAKTOBATh (PU3HUECKUN CMBICI UCIOIB3YEMBIX BETUUHH, UX
o003HaUeHUsT W C€AUHMIBI (U3UYECKUX BEIWYWH, HAXOAWTh (DHOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEIMYWHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYNH;



XapaKTepu30BaTh CBOICTBA Tell, (PU3UUECKUE SIBICHUS U TIPOLIECCHI, HCIIOJIB3Ys
IIpaBUJIa CI0XKEHUsS CHII (BJIOJIb OJHOM MpsiMOit), 3akoH I'yka, 3akoH [lackais, 3akoH
Apxumena, paBUI0 paBHOBECHsl pbldara (0JI0Ka), «30J0TO€ MPAaBUIO» MEXAHUKH,
3aKOH COXpPaHEHHUs MEXAaHUYECKOW SHEpPIruu, IpU OSTOM JaBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €0 MATEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MUYECKHUE SIBICHUS, MPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC M B
KOHTEKCTE CHUTyallull  IPaKTUKOOPHMEHTHPOBAHHOIO  XapakTepa:  BbIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTh O0bACHEHHE U3 1—2 JOrMYEeCKHX I1aroB ¢
Omopoil Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHUH, (U3MUECKHX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3a7aud B 1-2 JeicTBUSA, UCHOB3YS 3aKOHBI U (OPMYIIBL,
CBSI3BIBAIOIIME (PU3MYECKME BEIMYMHBI: HAa OCHOBE aHAM3a YCIOBUS 3aJadu
3aIMCBIBAaTh KPATKOE yCJIOBUE, MOJICTABIATh (PU3MUECKUE BEIMUUHBI B (DOPMYITBI U
IIPOBOJIUTH PACUYEThI, HAXOAUTh CIIPABOYHBIC JaHHBIE, HEOOXOIUMBbIE IJIsl PeIIECHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJYYEHHON (PU3NYECKON BEIMUYHHBI;
pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU IMOMOIIM (PU3UUECKUX
METOJIOB, B OINMCAHMM HCCIIEOBaHMS BBLACIATH IPOBEPSIEMOE MPEIIIOI0KEHUE
(runotesy), pa3auyaTh U MHTEPHPETUPOBATH IOJYYEHHBIH pPE3yibTaT, HAXOIUThH
OLIMOKHM B XOJI€ OIIBITA, JIeNIaTh BBIBOJIBI 10 €TI0 PE3yJIbTaTaM;

MIPOBOAUTH OMBITHI IO HAONIONEHUI0 (DU3MUECKUX SBICHUH WIH (DU3HUECKUX
CBOHCTB Ted: (opMynupoBaTh IpOBEpseMble MPEANONOKEHUs, COoOUpPaTh
YCTQHOBKY M3 TPEAJIOKEHHOT0 O00Opy/lOBaHMs, 3alKChIBaTh XOJ ONbITA U
(hopmynupoBaTh BHIBOJIBL;

BBINOJIHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUITbI
U TeMmIepaTypbl C HCIOJIb30BAaHUEM aHAJIOIOBBIX U IUGPOBBIX MPHOOPOB,
3aMnychIBaTh MOKa3aHUs MPUOOPOB ¢ yUETOM 3a/laHHOM a0COJIIOTHOM MOrPEeIHOCTH
U3MEPECHU;

MIPOBOAUTH MCCIIEI0BAHUE 3aBUCUMOCTU OJHOM (PM3MUECKON BEJIMYUHBI OT IPYroi
C HCHOJb30BAHMEM MPSAMBIX M3MEPEHMH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYIIETOCS Tela OT BpEMEHM JIBUYKEHUS TeJla, CUJIbI TPEHUS CKOJIBKEHUS OT Beca
Tea, KauecTBa 00pabOTKM MOBEPXHOCTEH Te W HE3aBHCHUMOCTH CHJIBI TPEHHUS OT
IUIOUIAId CONPUKOCHOBEHUSI TEJ, CWJIbl YHPYTOCTH OT YIUIMHEHHSI MPYKHUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOW YacTU Tela M OT IJIOTHOCTH
KHUJIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUM MIaBaHUS TeJ, YCIOBUNA paBHOBECHS pblyara v OJOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOIO HMCCIEIOBAaHUS, COOMpPATh YCTAHOBKY U
BBINOJIHATh U3MEPEHUs, ClIeAys IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yJIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEJIWYMH B BUJE MPEATOKEHHBIX TAOIUI] U
rpaduKoB, JieNaTh BHIBOBI [0 pE3yJIbTaTaM UCCIIEOBAHMUS;

MPOBOJIUTH KOCBEHHBIE HM3MEPEHUs (U3NUYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPIAOrO Tela, CHUja TPEHUS CKOJBXCHMS, [ABICHHE BO31yXa,
BBITAJIKMBAIOIIAs CHJIA, JCHCTBYIOIIAs HA IOIPYKEHHOE B JKMIKOCTH TEIO,
KO3 PHUIMEHT MOJIE3HOTO JACHCTBUS MPOCTHIX MEXaHU3MOB), CICIYs MPEII0KEHHON



WHCTPYKLUMU: TIPU BBINOJHEHUH HM3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYMCIIATH 3HAYEHUE NCKOMOM BEJIMYNHBIL;

coOnofaTh MpaBWiia TEXHUKM Oe30macHOCTU Mpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHUEM;

YKa3blBaTh MPHUHIMIBI ACHCTBHUS MHPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIAIOIINECS COCY b, OapOMETp, phIYar, MOABIKHBINA
Y HETIO/IBWKHBIHN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh IMPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB € ONOPOW Ha UX ONMCAHMS (B TOM YHCIE: MOJIUIMIIHUKH, YCTPOUCTBO
BOJONPOBOAA, TUAPABIMYECKHUI MPEecC, MAHOMETP, BBICOTOMEp, MOPUIHEBOIM HAcoC,
apeoMeTp), UCIOB3YS 3HAHUS O CBOMCTBaX (M3WYECKUX SBICHHUI U HEOOXOIUMBIE
¢bu3nveckne 3aKOHbI M 3aKOHOMEPHOCTH;

MPUBOJUTH MPHUMEPHl (HAXOIUTh HH(MOPMALMIO O MPUMEPax) MPAKTHUECKOTO
UCIOJIb30BaHUsl (PM3UYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsI 0OECIIEUEHMSI
0e30MmacHOCTH Mpu OOpalleHud ¢ MPUOOpaMH U TEXHUYECKHUMH YCTPONCTBaMH,
COXPAaHEHUS 3/I0pOBbS U COOJIOACHHS HOPM SKOJOTHYECKOrO IOBEACHUS B
OKpY>Kalollen cpere;

OCYIIECTBISITH OTOOp MCTOYHUKOB MHPopManuu B MHTepHETE B COOTBETCTBUH C
3aIaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUUM U IIYTEM
CpPaBHEHHUS DPAa3IMYHBIX MCTOYHHUKOB BBIIEIATh MH(OpPMAIMIO, KOTOpas SBISETCS
MIPOTHUBOPEYNBON MIIN MOXKET ObITh HEZOCTOBEPHOI];

UCIOJIb30BAaTh IPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  HAYYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOrO COJepXKaHMs, CIIPaBOYHbIE MaTepHajbl, PECypChl CETH
WuTepHer, Biaaerh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, HpeoOpa3oBaHUs
nH(pOpMaIIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3J/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHbIE U YCTHBIE COOOIEHHS Ha OCHOBE 2—
3 MCTOYHMKOB MH(OpMaAIMKU (PU3UUECKOTO COAEPKAHUS, B TOM 4YHCIE MyOIMYHO
JieNlaTh KpaTKue COOOIIEHUs O pe3yNbTaTax MPOEKTOB WK y4eOHbIX HCCIIEI0BaHuH,
IIPY 3TOM TPAMOTHO HCIOJIb30BaTh HM3YyYEHHBIM MOHATHMHBIN ammapar Kypca
(bu3MKH, COMPOBOXK/IAThH BHICTYIUICHUE MTPE3CHTAIUECH;

IIPU BBITIOJHEHUH Y4eOHBIX MPOEKTOB U UCCIEIOBAaHUN paclpeesiiTh 0053aHHOCTH
B IPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMU 33]1a4aMH, CJIECIUTh 3a BBITOJIHEHUEM
IUIaHa JEeHCTBHUH, aJeKBaTHO OIEHUBAaThL COOCTBEHHLIH BKJIad B JEITEILHOCTH
Ipynmbl, BbICTpauBaTh KOMMYHHUKAaTHMBHOE B3aUMOJEIHCTBHE, YYHUTHIBAs MHEHUE
OKPYKaIOILHUX.

K xonuy o0yuenus B 8 kijiacce nmpeaIMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

WCIIOJIB30BATh MMOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KpUCTAIUIMYECKUE U aMOp(dHbIe Tena,
HACBIIICHHBIA W HEHACBIIECHHBIM I1ap, BJIAXKHOCTb BO31yXa, TEMIEparypa,
BHYTPEHHSSL YHEPIHUsl, TEIJIOBOM BUraTelb, JIEMEHTAPHBIM JICKTPUYCCKUN 3apsL,
JNEKTPUYECKOE T10JI€, IPOBOAHUKU M IHUIIEKTPUKH, ITOCTOSHHBIM 3JIEKTPHYECKUN
TOK, MarHUTHOE IT0JIE;



pa3nuyath SIBICHUA (TEIUIOBOE PAcIIMPEHHUE W C)KAaTHe, TeIuloliepeiada, TEII0BOoe
paBHOBECHE, CMAauMBAHME, KANWULIPDHBIC SBICHUSA, WCIIAPEHUE, KOHACHCALUS,
IUIaBJICHME,  KpUCTaulM3auus  (OTBEpAEBaHUE), KHUIIEHHE, TeIuloneperayda
(TenIonpoBOIHOCTb, KOHBEKIUS, U3JIyUEHHUE), JIEKTPU3aLUs TeJl, B3aUMOJEICTBHE
3apsA70B, JEHCTBUS AIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
Mar"uToB, J€MCTBME MAarHUTHOIO I0JIS HA IPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHas
UHAYKIUS) [0 ONMCAaHUI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (U3UUECKUX SIBICHUH B OKpY’KarolleM
MHUpE, B TOM uncie GU3NYECKUE SBJICHUS B IPUPOJE: IOBEPXHOCTHOE HATSIKEHUE U
KaNWUISIPHBIE SIBJICHUSI B NPUPOJE, KPUCTAJUIBI B Npupoae, usnydenue CoiHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera,
JIEKTPUUYECKUE SBJICHHUA B arMocdepe, 3IIEKTPUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3eMid, Apeiid MOIIOCOB, POIb MATHUTHOTO TOJS JJIS )KU3HH Ha
3emiie, MOJIAPHOE CHUSIHUE, IPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 3ajady B
y4eOHY10, BBIIENIATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3HUECKUX SBICHUM;
ONMCBHIBATh M3YYCHHBIE CBOMCTBA Tl W (UIUYECKUE SIBICHHS, WCIIOJIb3YS
¢u3nyeckre BeIUYMHbI (TeMIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIJIOTHI,
ylenbHas TEIUIOEMKOCTh BELIECTBA, YAEIbHAs TEIUIOTA IUIABJICHMS, yIelIbHas
TEIIoTa NapooOpa3oBaHus, yJelbHasl TEIIOTa CrOpaHus TOIINBA, KOd(hdUIIMEHT
[IOJIE3HOTO JIEWCTBUS TEIJIOBOM MAaIIMHBI, OTHOCUTENIbHAs BIAXXHOCTh BO3.yXa,
ANEKTPUYECKUI 3apsjl, CHJa TOKa, DJIEKTPUYECKOE HANpsIKEHUE, CONPOTHUBIICHUE
IIPOBOJIHUKA, YJEJIbHOE COMPOTHBIEHUE BellecTBa, paboTa M  MOIIHOCTh
ANEKTPUYECKOT0 TOKA), IPU ONKCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUM CMBICIT
HCIOJIb3YEMBIX BEIMYMH, OOO3HAUEHHS M EIUHUIBl (PU3UUYECKUX BEJIUYMH,
HaXoAuTh (OPMYIbI, CBS3BIBAIOLINE JaHHYIO (U3NYECKYIO BEJIWYMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH IPaUKH N3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapakTepu3oBaTh CBOIcTBa Tel, (PU3UYECKUE SBICHUS U IPOLIECCHI, HCIOJIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KNHETUYECKOW TEOPUU CTPOCHMSI BEILECTBA,
MPUHLIMIT CYNEPHO3UIMK ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsana, 3akoH OMa Juis ydacTka 1enu, 3akoH Jxoyns—Jlenna, 3aKkoH coxpaHeHUs
SHEpPIuu, IpU TOM JaBaTh CIOBECHYIO (POPMYTUPOBKY 3aKOHA M 3alMCHIBATH €rO
MaTEMaTHYECKOE BBIPAXKECHHUE;

OOBSICHATh (PU3UYECKUE MPOLIECCHl M CBOICTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyalui MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MIPUYUHHOCIIEACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 TOTMYECKUX I1aroB €
ornopoif Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SBIECHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemate pacy€THble 3a7ayd B 2—3 JEHCTBUS, WCIIOJIB3YsSd 3aKOHBI U (QOPMYJIBL,
CBSI3bIBAIOIIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3a7au
3allMCHIBATh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAaTOK JAHHBIX I PEIICHUS
3aJjauu, BIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE JUIsl €€ pelIeHus], IPOBOJAUTh
pacuéTbl W CpaBHUBATh TOJYYEHHOE 3HAYCHHE (PU3MUECKOW BETMYUHBI C
U3BECTHBIMU JIaHHBIMH;



pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOMIM (PU3UUECKUX
METOJIOB, HCHOJB3YySl ONHCAaHWE HUCCIEIOBaHUS, BBLACIATH IPOBEPSEMOE
IPEAINOIOKEHUE, OLICHUBATh MPABUIBHOCTD MOPSIKA IPOBEACHUS HCCIICIOBAHMUS,
JIeTIaTh BBHIBOJIBL;

IPOBOANUTH OMNBITHI 10 HAOMIONCHHIO (U3MYECKUX SBICHUA WM (U3HMYECKUX
CBOWCTB TeNl (KaWJUISIPHBIC SBJICHUS, 3aBUCUMOCTH HaBJICHHS BO3/AyXa OT €ro
0o0bEMa, TemmepaTypbl, CKOPOCTH IIpollecca OCTBIBAaHHMSI W HarpeBaHusl IpH
M3TyYCHUH OT IIBETa M3Iy4aromell (IOrJIONmAoNmel) MOBEpXHOCTH, CKOPOCTb
UCTIapeHUs] BOJBI OT TEMIIEPATyphl JKHJIKOCTH W IUIOMIAAH €€ MOBEPXHOCTH,
QJIEKTPHU3AIMS TEJT W B3aMMOJICHCTBHE IJIEKTPHUUECKUX 3apsIoB, B3aUMOJICHCTBHE
MOCTOSIHHBIX MarHUTOB, BHU3yaJIH3alls MAarHUTHBIX IMOJICH MOCTOSHHBIX MarHUTOB,
JEUCTBHS MAarHUTHOTO IOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBa AJICKTPOJBUTATENS IOCTOSHHOTO TOKa): (hOpMYNHMpOBaTh MPOBEPSEMbIC
NPEINOI0KEHNsS, COOMpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 000pYHAOBaHMS,
OIMCBIBATH XOJI OTBITA ¥ (POPMYITUPOBATH BEIBOJIBI;

BBIIIOJIHATh TMPSIMBIE W3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIHHON BIAKHOCTH
BO3/yXa, CHJIBI TOKA, HANPSHKCHUS C MCIOJIH30BAHWEM aHAJIOTOBBIX MPHOOPOB U
IAaTYNKOB (DU3UYECKUX BEIWYHMH, CPAaBHHBATH PE3YNIbTAThl M3MEPEHUH C Y4ETOM
3a7aHHON aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3UUECKOM BEIMUYUHBI OT APYroi
C  HCIOJIb30BaHUEM TMPSMBIX  HM3MEpPEHHH  (3aBHUCUMOCTb  COINPOTHBIICHUS
MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAHW TIONEPEYHOr0 CEYCHHUS H  YACIHHOTO
COITPOTHBIICHUS BEIIECTBA MPOBOJIHUKA, CHIIBI TOKA, HAYIIEr0 Yepe3 MPOBOJHHK, OT
HanpsDKeHUs Ha TMPOBOJHUKE, UCCIIEI0BAaHHUE MTOCIIEI0BATENBHOTO U MapajuIeIbHOTIO
COEZIMHEHUIl MPOBOJHUKOB): IJIAHUPOBATH MCCIEOBAHNE, COOUPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUs, CIIEAYS MPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh Pe3yibTaThl
MOJTyYeHHOW 3aBUCHMMOCTH B BHJIE TaONWIl W TpadUKOB, JAeIaTh BBIBOIBI TI0
pe3yabTaTaM MCCIEJOBAHNUS;

MIPOBOJINTH KOCBEHHBIE M3MEPEHUs (PU3MUECKNX BEeTHUUH (yAeTbHAas TeIUIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE IMPOBOAHMKA, paboTa W MOIIHOCTb 3IIEKTPUYECKOTO
TOKa): TIUIAHUPOBAaTh W3MEPEHUs, COOHMpaTh OSKCIIEPUMEHTAIBHYIO YCTaHOBKY,
CIleys TIPETIOKEHHON HHCTPYKIIMH, ¥ BBIYACIISATH 3HAYCHNUE BETMINHBL;
coOnrofaTh MpaBWiIa TEXHUKM Oe3omacHOCTH TNpu paboTe ¢ J1abopaTOpHBIM
o0opyIoBaHUEM;

XapaKTepU30BaTh TPUHIMIEI JEHCTBHS H3YYCHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOWCTB C OMOPOH HA WX ONMUCAHHS (B TOM YHWCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, HapoBas TypOWHA, amMIepMeTp, BOJIBTMETpP, CUETUUK DICKTPUYECKOH
SHEPIUH, 3IIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTelIbHBIE AJIEKTPOIPUOOPHI
(mpuMepsI), dNMEKTPUUYECKUE TPEAOXPAHUTENH, dIEKTPOMArHUT, JJIEKTPOABUTATENh
MOCTOSHHOTO TOKA), HCIONb3ysd 3HAHMSA O CBOWCTBAX (U3WYECKUX SIBICHUHA U
HeoOxouMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M M3MEPHUTEIbHBIE MPUOOPHI 110
CXeMaM M CXEMaTUYHbIM pHUCYHKaM (KUAKOCTHBIH TEpMOMETp, TepMOC,
NICUXPOMETP, TUIPOMETP, JBHUTraTelb BHYTPEHHEIO CroOpaHus, AIIEKTPOCKOIL,



peocTaT), COCTaBISATH CXEMbl JJIEKTPUYECKHX IeNeil ¢ MoclieoBaTeIbHbIM U
napajuleIbHBIM COCUHEHHEM JJIEMEHTOB, pa3iinyas yCJIOBHBbIE OOO3HAYCHUS
3JIEMEHTOB JJIEKTPUYECKUX LIETIEH;

MPUBOJUTL MpPHUMEPHl (HAXOIUTh HHGOPMALMIO O TMPUMEpPAX) MPAKTUYECKOTO
UCTOJB30BaHUS (PU3MUECKUX 3HAHUW B IMOBCETHEBHOM >XU3HU Ui OOecredeHUs
0e30MacHOCTH Mpu OOpallleHud ¢ MPUOOpaMM U TEXHUYECKHUMH YCTPOHCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOACHHUSI HOPM DSKOJOTHYECKOTO IIOBEACHUS B
OKpY>KalolleH cpelie;

OCYILIECTBIATh MOMCK MH(pOpManuu ¢puandeckoro cojepxkanHusi B MHTepHeTe, Ha
OCHOBE UMEIOIIUXCS 3HAHUW M IyTEM CPABHEHUS JIONOJIHUTEIBHBIX MCTOYHHUKOB
BBICTISITE MH(POPMAIUIO, KOTOPAsl SBJISCTCS NMPOTHBOPESYMBONW WIIH MOXKET OBITh
HEJIOCTOBEPHOM;

WCIOJNB30BaTh TPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUi  HAyYHO-TIOMYJISIPHYIO
TuTepaTypy (U3MUECKOro CoAepaHHs, CIPaBOYHBbIE MaTEepPHAIIbI, PECYPChl CETH
WuTtepHner, BmageTh mnpuéMamMu KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHUs
nH(OPMALINY U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE U KPAaTKHE YCTHBIE COOOIEHHUs, 0000IIast
MH(POPMAIIHIO U3 HECKOJIIBKUX UCTOYHUKOB (PM3UUECKOTO COJIEPKAHMs, B TOM YHUCIIE
MyOJIMYHO TPENCTaBIATh Pe3yAbTaThl MPOEKTHOW WU  HCCIEN0BATENbCKON
JEATEeIbHOCTH, IPU OTOM TPAMOTHO MCHOJIB30BATh W3YYECHHBIM NOHATUWHBIN
anmapart Kypca GU3HNKH, COMPOBOXKIATH BBICTYINICHUE TPE3CHTaIUEH;

MIPU BBITIOTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3NYECKUX MPOIECCOB
pacnpenenartb o0O0f3aHHOCTH B TpYIINE B COOTBETCTBUM C IIOCTaBICHHBIMU
3a/layaMy, CIEIUTh 3a BBIIOJHEHHMEM IUIaHa JEHUCTBHM M KOPPEKTUPOBATH €rO,
a/IeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIAJ B ACSITENbHOCTH TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJEWCTBHE, NPOSBISAsS  TOTOBHOCTh  paspeuiaTrh
KOH(JIUKTHI.

K xoH1y 00yueHus B 9 kJjacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaXkaThb C()OPMUPOBAHHOCTDH y O0YUAIOIIUXCSl YMEHHUI:

HUCIIOJB30BAaTh IIOHATHA. CHCTEMA OTCqéTa, MaTt€puajibHasd TOYKA, TPACKTOPHUA,
OTHOCUTEIIBHOCTh ~ MEXaHHYeCKOro  JBWXKeHMd,  Jepopmanus  (ympyras,
IJIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U
Meperpy3ku, HEeHTP TSKECTH, aOCOIMIOTHO TBEPAOE TENO, LIEHTP TSHKECTU TBEPIOTO
Teja, paBHOBECHE, MEXaHMUYeCKHhe KojeOaHusi U BOJIHBI, 3BYK, WH(pa3ByK u
YIABTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, LIKajda AJIEKTPOMAarHUTHBIX BOJIH, CBET,
ONMM30PYKOCTh M AaJTbHO30PKOCTh, CIEKTPBl MCIYCKAaHUS W MOTJIOLIeHHUs, anbda,
Oera- u ramMma-us3JIydCHus, U30TOIIbI, AACpHAsA DHCPICTHKA,

pasnuyath ABJIEHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE NMPSIMOJIUHENHOE IBUKECHUE,
PaBHOYCKOPEHHOE NPSIMOJMHEHHOE [BU)KEHUE, CBOOOJHOE TaJeHHe Tell,
PaBHOMEpPHOE [BM)KEHUE II0 OKPY)KHOCTH, B3aUMOJICHCTBHE Tel, PEAKTHBHOE
JBUKECHHE, KOJIe0ATeNbHOE JABIKCHUE (3aTyXalOIINe U BEIHYKICHHbBIE KOJeOaHus),
pE30HaHC, BOJHOBOE  JBI)KEHHE, OTpPak€HHE  3BYyKa,  IPSIMOJUHEIHOE
pacrpocTpaHeHHe, OTpaXCHWe M NPEJIOMIIEHHE CBeTa, II0JHOE BHYTpPEHHEE
OTpa’KEHHE CBETA, Pa3JI0KEHHE OEI0ro CBeTa B CIEKTP U CI0KEHUE CHEKTPAIbHBIX



L[BETOB, JIUCIEPCHUsI CBETa, €CTECTBEHHAs paJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYaToro CHEKTpa M3JIy4eHMsI) MO ONMHCAHUIO MX XapaKTEPHbIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE (PU3UIECKOE SBICHUE;

pacro3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3NYECKUX SIBICHUH B OKPY)KaIOLIEM MUDE
(B ToM umucne ¢u3MUEeCKUe SABICHUS B MPUPOJE: MPHJIUBBI U OTJIMBBI, JIBUKCHUE
wiaHeT COJHEYHOH CUCTEMbl, pPEAaKTUBHOE JIBUKEHHME JKHUBBIX OPraHU3MOB,
BOCIIPUATHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKUE BOJIHBI, LIyHaMH,
9X0, I[BETa TEJ, ONTHUYECKUE SBICHHUS B MPHPOJE, OHMOIOTHYECKOE eicTBHE
BUIMMOTO, YIbTPA(pHOIETOBOIO M PEHTTEHOBCKOTO H3IyYCHHH, €CTeCTBEHHBIN
pallMOaKTUBHBIA (POH, KOCMUYECKUE JIyUH, PAAHMOAKTUBHOE M3JIy4YeHHE IPUPOAHBIX
MUHEpaJIOB, JIEHCTBHE PaJUOAKTUBHBIX M3JIyUYE€HUIl HAa OpraHM3M YelOoBeKa), MpH
9TOM NEPEBOAUTH MPAKTHUYECKYIO0 3aJadyy B Yy4eOHYIO, BBLIEIATH CYIIECTBEHHbIE
CBOWCTBa (IpU3HAKN) PUINICCKUX SBIICHUM;

ONMCBHIBATh M3YYCHHBIE CBOMCTBA TNl W (UIUYECKUE SIBICHHS, WCIIOJIb3YS
¢usnveckue BeNWYMHBI (CpeIHsSsI W MIHOBEHHas CKOPOCTh Tella  TpH
HEpaBHOMEPHOM [JBM)KEHUH, YCKOPEHUE, NepeMelleHHe, IyThb, YIiloBas CKOPOCTb,
cujla TPEHMs, CHJIa YIPYTrOCTH, CHJa TSXKECTH, YCKOpEHHE CBOOOIHOro MajeHus,
BEC Tela, UMITYJIbC Tela, UMIIYJIbC CHJIbl, MEXaHHW4yecKas padoTa U MOIIHOCTb,
MOTEHLIMAJbHAsl JHEprus Teja, [OAHATOIO HaJ IOBEPXHOCTHIO  3EMIIH,
MOTEHIMAJbHAsE DHEPrusl CXKaTOW TMPYXKHUHbI, KUHETUYECKas SHEprus, IOoJHas
MeXaHu4ecKasl SHeprus, NepuoJl U 4acTtora KoyseOaHu, AJTMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTelb IPEIOMIIEHUS CpPEIbl), MpHU
ONMCAaHUU TMPABUIBHO TPAKTOBAaTh (PU3WYECKUI CMBICI HCIIOJIb3YyEMbIX BEIMYUH,
0o0O3HaYeHUss M  €JUHULBI (PU3MUYECKUX BEIMYUH, HAXOAMTh (HOPMYIIHI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH
rpadUKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTNYMH;

XapakTepu3oBaTh CBOIcTBa Tel, (PU3MYECKHUE SIBJICHUS W MPOLECCHI, HCIOJb3YS
3aKOH COXpaHEHHs DHEPrMM, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHIUI
CYINEpHO3ULMH CUJI, MPUHIUI OTHOCUTENbHOCTHU ["anuies, 3akonsl HploTOHA, 3aK0H
COXpAaHEHMs MMITyJbCa, 3aKOHBI OTPAKEHUS M MPEJIOMIICHUS CBETa, 3aKOHbI
COXPAaHEHHUs 3apsAJ0BOIO0 W MAacCOBOIO YMCEN IPHU ANEPHBIX pPEaKLUAX, NIPH 3TOM
JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIpaKEHHUE;

OOBACHATH (PU3UYECKHE MPOIIECCHl M CBOWCTBA TeNl, B TOM YHCIIE€ U B KOHTEKCTE
CUTyallull  IPAKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BBIIBIATh  MPUYHMHHO-
CJI€ZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX I1aroB ¢ OMOPOi Ha
2—-3 W3YYEHHBIX CBOWCTBA (U3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

pemars pacy€THble 3aJauyd (ONUpANOIIMEcs Ha CHCTEMY U3 2-3 ypaBHEHUM),
UCIOJb3Ys 3aKOHBI U (DOPMYJIBI, CBA3BIBAIONINE (PU3NYECKNE BEITMUMHBI: HA OCHOBE
aHaJM3a yCJOBHUA 3a/lauM 3allMChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOIIUE
WK U30BITOYHBIE JaHHbIC, BBHIOMpATh 3aKOHBI M (POPMYIIbI, HEOOXOTUMBIC IS
pelleHns, MPOBOAUTH pacuy€Tbl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOIO
3Ha4eHUs PU3NYECKOI BETMUNHBL;



pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOMIM (PU3UUECKUX
METOJIOB, HCIIONIb3Ysl ~ ONHMCAaHWUE WCCIICAOBAHUS, BBIICIATH  IPOBEPSIEMOE
MPEIOI0KECHNE, OIICHUBATh MPABWIBHOCTh TIOPSJIKA MPOBEICHUS HCCIICIOBAHNS,
ACJIaTh BbIBO/JbI, UHTCPIIPETUPOBATH PE3YJIbTATHL Ha6JHOI[eHI/II7I U OIIBITOB,
MPOBOJIUTH OIBITHl IO HAOTIOACHUIO (U3UYECKUX SBICHUH WM (HDU3HYSCKHX
CBOWCTB Tel (M3y4eHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHs YHEPIHUH,
3aBUCHMOCTh I€pHo/a KoieOaHUN NPYKUHHOTO MasTHMKAa OT Macchl Ipy3a H
KECTKOCTH TIPY)KUHBI W HE3aBHCUMOCTh OT aMIUTUTYAbl MAaJbIX KOJcOaHHIHA,
NPSIMOJIMHEIHOE PaCIpPOCTPaHEHHE CBETa, PA3JIOKEHHE OEoro CBeTa B CIEKTD,
M3y4eHHE CBOMCTB M300pak€HUS B IUIOCKOM 3€pKajie M CBOMCTB HM300pakeHUs
npeaMera B COOMparonieil JrH3e, HaOIr0IeHNE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
W3IYYCHHUs): CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY M3 HW30BITOYHOrO Habopa
00OpyIOBaHUs, OIMKCHIBATHL XOJl ONbITA W €ro pe3yiabTaThl, (OPMYIHPOBATH
BBIBOJBI,

MPOBOJIUTH TP HEOOXOJMMOCTH CEPHUIO MPSIMBIX H3MEPEHHM, ONMPENEIsis CpeIHee
3HaUEHUE H3MEepseMON BeJMYUHBI ((POKYCHOE pacCTOSIHME COOMpAOIEd JIMH3BI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MEPEHUS (M3MEPUTEITHHOTO TPHOOpa);

IMPOBOAWUTL UCCICAOBAHUC 3aBHCHUMOCTEH (1)I/I3I/I‘-ICCKI/IX BCJIMYHH C HUCIIOJIB30BaHUCM
NPSIMBIX HM3MEPEHHUH (3aBUCUMOCTh NYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKEHUM O€3 HayalbHOM CKOpPOCTH, Mepuoja KojJeOaHUl MaTeMaTH4ecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPa’KE€HHsI CBETa OT yIJia MaJeHus U
yriaa TOpeloMIIGHHMS OT  yrja TaJeHus): IUIAaHUPOBaTh  WCCIIEJOBAHHE,
CaMOCTOSITENTHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh pPE3YNbTaThl IMOTYyYECHHOMH
3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BUE TaOIMI U TpadUKOB, A€1aTh BBIBOABI 110
pe3yabTaTaM MCCIEJOBAHNUS;

MIPOBOJIUTh KOCBEHHBIE M3MEpEeHMs (PU3MUYECKHX BEIWYMH (CpeAHsAs CKOPOCTh U
YCKOpPEHHE Teja TpU PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOTHOTO
MaJeHusl, )KECTKOCTb MPY>KUHBI, KOOPPUIIUEHT TPEHUS CKOJIbKEHUS, MEXaHUYeCKas
paboTa M MOINHOCTb, 4YacToTa W TMEpHoA KojeOaHMM MaTeMaTH4YecKoro u
NPY>KHHHOTO MasiTHUKOB, ONTHYECKas CUjla cOOMparomIeil TUH3bI, PaJHOaKTUBHBIN
(GOH): TMIAaHWPOBaTh HW3MEPEHUs, COOMpPATh HSKCIEPUMEHTAJIBHYIO YCTaHOBKY U
BBIITIOJIHATE UBMEPCHUS, CICOYA Hpe}IHO)KeHHOﬁ HHCTPYKIMH, BBIYUCIIATE 3HAYCHUC
BEJIMYMHBI M aAHAJIU3UPOBATh TOJYYEHHBIE PpE3yJIbTaThl € Y4YETOM 3aJlaHHOMN
MOTPELIHOCTH U3MEPEHUH;

coOmoaTh MpaBuUia TEXHUKUM Oe3zomacHOCTH MpH pabore c J1a0OpaTOPHBIM
00opynOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJeNeii: MaTepuaIbHas
TOUKa, a0COJIOTHO TBEPJOE TENO, TOYSUHBI UCTOUHUK CBETa, Jy4Y, TOHKAs JHMH34,
TUTaHETapHasi MOJIETh aTOMa, HYKJIOHHAst MOJIEJIb AaTOMHOTO SIIpa;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUA M3YYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOH Ha WX onucaHusi (B TOM 4YHCIE: CHHIOMETpP, IaT4YUKU
TIOJIOKEHHSI, PACCTOSHUSI W YCKOPEHWS, pakKeTa, 3XOJOT, OYKH, MEePUCKOIL,
¢doroanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKON, JO3MMETp, Kamepa



BwiibcoHa), ncronp3ys 3HaHUSL O CBOWCTBAaX (PU3MUYECKHUX SBJICHUN U HEOOXOJMMbIC
(bu3IecKre 3aKOHOMEPHOCTH;

HCMOJIb30BaTh CXEMbl M CXEMAaTUYHbICE PHUCYHKHM HW3YYCHHBIX TEXHHYECKUX
YCTPOMCTB, H3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHMYECKHX TIPOIECCOB MPHU
pelIeHnr y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBI IS TOCTPOCHUS
M300pakeHUH B TUIOCKOM 3€pKajie ¥ COOMpAroIIeH JIMH3E;

MPUBOJUTL TPHUMEPHl (HAXOMUTh HWH(GOPMAILMIO O TMPUMEPAX) MPAKTHUECKOTO
WCIIOIb30BaHUs (PU3WYECKUX 3HAHMM B TOBCEIHEBHOW XKU3HM JUISI OOCCIICUCHHS
0e30macHOCTH TIpH OOpaIieHUH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAaHCHHUS 3JI0POBbS W COOJIOACHHWS HOPM OSKOJOTHYECKOTO IIOBEJACHHUS B
OKpY>Kalollen cpere;

OCYIIECTBIISITh TOWCK HWHGpOpMAuu (U3NYECKOro cojepxkaHus B HHTepHere,
CaMOCTOSITEITLHO (POPMYJIUPYST TOMCKOBBIN 3alpoc, HAXOAWTh IYTH OMPEICICHUS
JOCTOBEPHOCTH TONYy4YEeHHOM HH(OpMAIMK Ha OCHOBE HUMEIOUIMXCA 3HAHUH U
JIOTIOJTHUTEIIBHBIX HCTOYHHKOB;

UCIONIb30BaTh MPHU  BBHINOJHEHUH Y4YeOHBIX 3aJaHU  HAYYHO-MOMYJISIPHYIO
TuTepaTypy (PU3MUECKOTO COACpNKaHHS, CIPABOYHBIC MATEPHAIBI, PECYPCHl CETH
WNutepuer, Biagerp mnpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAaIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE TIMCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
nH(OpPMALIUK U3 HECKOJIBKMX HCTOYHUKOB (DU3MUECKOTO COJEpKaHHUs, MyOIMYHO
MPEJCTABIISITh PE3YJbTATHI IPOCKTHOW WIIM UCCIEA0BATEIbCKON EATENBHOCTH, IIPU
3TOM TPAMOTHO HCIIOJb30BAaTh H3YYECHHBIM NOHATUUHBIA anmapar H3y4aeMoro
paznena GU3MKA W COMPOBOXKAATH BBICTYIUICHHE TIPEe3EHTalMed ¢ ydéTrom
0COOEHHOCTEH ayAUTOPUH CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazneu 1. ®uszuka u e€ posib B NO3HAHMHN OKPY:KAKOIIEro MUpPa
11 DU3IKA - HAVKE O oxe ) bubmuorexa [JOK
. W3MKa - H pu
e PHpOA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCIHE BEMITHHbL https://m.edsoo.ru/7f416194
bu6 OK
1.3 EcrecTBeHHOHay4HBIH METO/ MTO3HAHUS 2 1 h:tIpSJ,I:I;I/(;T:.GeI;aSCI;f).ru 17§416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P B https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII p 1 bubnuotexa [JOK
' BeIIIECTBA https://m.edsoo0.ru/7f416194
2.3 ATrperatHble COCTO eIrecTBa 2 Bubmiorexa LIOK
. rperaTHbI TOSIHUS B TB
P B https:/m.eds00.ru/7f416194
Hroro mo pazaeny )
Paznen 3. /IBu:kenune U B3auMo/ieiicTBue Tej
3.1 MexaHn4ecKoe IBIKCHUE 3 bu6mmorexa [IOK



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

https://m.edso0.ru/7f416194

3. e 4 bu6mmoreka [IOK
' HEPIHA, Macea, HIoTHOUTS https://m.edsoo.ru/7f416194
bubmuoreka [JOK
. .B 14
33 Cuna. Bt o https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. Ilepenava naBieHust TBEPABIMU 3 bu6mmoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmorexa [IOK
4.2
Jlarerite XKuAKocTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4, A
3 TMOC(epHOE AaBIeHHe 6 https://m.edso00.ru/7f416194
44 JleicTBUE KUIKOCTH U Ta3a Ha 7 bubmuorexa [JOK
' MOTPYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPIrus
bu6mmoreka [IOK
A P
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
5.2 IIpocTele MEXAHU3MBI 5 bubmorexa HOK
' POCTRIC Me 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 4
>3 eXanpeckas snepru https://m.edso0.ru/7f416194
Hroro no paszneny 12



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

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



8 KUIACC

Koau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. TenioBble siBJIeHUSA
11 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmrorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1 5
CIVIOBLIE HPOLECEht https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DIIEKTpUUYECKUE 3apsabl. 3apsyKEHHbIE 7 1 bubnnorexa [JOK
' Tea ¥ UX B3aMMOJENCTBHIE https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.2 IT i i 20 1 7
OCTOSTHHBIN AMEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka IIOK
2.3 M 6 1 1.5
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHas UHYKIIHAS 4 bubmiorexa LIOK
' P She https://m.edsoo.ru/7f4181ce
Hroro mo pasneny 37
PeszepBHoe Bpemst 3
BIIEE KOJIMYECTBO YACOB I1
OBbII{ OJI CTBO HACOB 11O 68 3 145

[MPOT'PAMME



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

9 KVIACC

KoanuecTBO 4acos DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBLIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannyeckue siBJIeHHs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 1 bu6nunorexa LIOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B 5 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHBL Coxparem https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUs M BOJIHBI
bu6nmorexa LIOK
2.1 M o 7 3
CXAHMHCCIIE ROJCOIHIA https://m.edsoo.ru/7f41a4a6
bu6mmoteka IIOK
2.2 M .3 8 1 3
CXATMHCCIHE BOSHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AIIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6



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

Pa3nea 4. CBeToBbI€E ABJICHUS

4.1 3aKOHEBI pacpoCTpaHEHUS CBETA 6 2 bubmmorexa LIOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPEI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4, P 2
3 A3OACHHE HEI0rO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
51 Hcenyckanue v noriomeHme cBera 4 1 Bbu6mmoteka [JOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO siapa 6 1 bubmorexa LIOK
' p AP https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
5.3 s 7 1 1
ACPHEHIE peakttan https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 5 bubmmoreka HOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBHIEE KOJIMYECTBO HACOB I10 102 3 97

I[MPOT'PAMME



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




INOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne

n/n

Tema ypoka

®du3uka — HayKa 0 IpUpo/Ie.
SIBnenust npupoabl

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTeJibHbIE

pecypchl

duznueckue IBICHUI

dusnueckue BeIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEeMIIepPaTyphl MPU MOMOIIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKa TEMIIEPATyphl"

MeTo1bl Hay4YHOTO MTO3HAHHUS.
Onucanne GpU3NIECKUX SBICHUIMA
C IIOMOIIBIO MOJEIEHN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "IIpoepka
TMIIOTE3bI: JaJbHOCTh IOJIETA
1IapuKa, MymeHHOro
TOPU30HTAIILHO, TEM OOJIBLIE,
gyeM OoJIblIIe BHICOTA ITycKa"

Crpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a



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

bubmuorexa [JOK

8 JlpInkerite HacTALl BelliecTsa https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITH 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIupeHus Ta30B»
10 ArperaTHbIe COCTOSHUS
BEIIICCTBA
OcoOeHHOCTH arperaTHbIX
11 cocrostHU# BoJibl. OO00IIeHHE IO bubnuorexa [JOK
pazneny «llepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEILIECTBAY
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE HiepaBHOMepHoe Bubmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUC
13 Cxopoctb. EnunuIier ckopoctu bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer nytu 1 BpeMeHH bubnuoreka [IOK
JIBYDKCHUS https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnnorexka [JOK
UHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInoTHOCTE B TBa. Pacuer
16 Macocm (1)/10061):1]\141; iena o Zrz bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopatopHnas pabora
17 «Onpenenenne MIOTHOCTH

TBEPAOTO TENA»



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

Pemenue 3agay no teme

bubmuorexa [JOK

18 "[TnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoeicreug tein. Cria
ynpyrocti. 3akoH ['yka
JlabGopaTopHas paboTta
«M3y4eHne 3aBUCUMOCTH
20 pactspxeHus (aedopmariim)
MPYKUHBI OT MIPHUIIOKEHHOM
CHUJIBI»
21 SIBnenue Tarorenus. Cumia
TSDKECTHU
CBs13b MKy CHIION TSKECTH U
22 Maccoit TGJII;}./BGC tena. Pemenue Bubnuorexa LIOK
https://m.edsoo.ru/ff0al1778
3ajad4 1o teme "Cumia Tsokectn”
Cuna TsbKeCTH Ha HX
23 [JIaHETax. Cbnaneirl)(}l;l; bubmmorexa LOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH TUIAHET
24 N3mepenue cui. Jlunamomerp bubmorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al1778
CrnoxxeHue AByX CHJI
26 HanpaBneHIJ{IHano OJ’IHOP'I Bubmiorexa LIOK
5 . https://m.edsoo.ru/ff0ala70
npsMoii. PaBHozieicTByIOMmAs CUl
27 Pemenue 3agay mo Teme



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

28

"PaBHoneiicTByromas cui"

Cuna tpenus u €€ Buabl. TpeHue
B [IPUPOJI€ U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

30

Jlaboparopnas pabota
«I/I3Y'-IGHI/IG 3aBUCUMOCTHU CHUJIbI
TPEHUSI CKOJILKEHHSI OT CHJIBI
JIaBJICHUS M XapaKTepa
COIPUKACAIOIINXCS
MOBEPXHOCTE»

Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amad mo Temam: «Bec
tenay, «I'padpuyeckoe
n3o0paxeHue cuim, «CHIb,
«PaBHOZENCTBYIOIIAS CUI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas padoTa no remam:
«MexaHn4eCcKOoe JBHKCHHUC),
«Macca, mIoTHOCTEY, «Bec
Tenay, «I'paduueckoe
n3o0paxeHue cuimy, «CHIIbI»

33

34

35

JHaBnenne. CriocoObl
YMCHBIICHHUA U YBCIINYCHUA
JaBJICHUS

JlaBieHwne ra3za. 3aBECUMOCTD
IaBJIEHU Ta3a OT 00bEMa,
TeMITepaTypbl

[Iepenaua naBiieHUs TBEPABIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a2376

bu6mmoreka [JOK



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

TCJI1aMU, KUAKOCTAMHU U ra3aMu.
3akoHn [Tackansg

HaBJ’ICHI/Ie B XKXUJKOCTH U Ir'a3c,

https://m.edsoo.ru/ff0a25b0

bu6mmoreka [IOK

36 i
BRISBARHOC ACHCTBHEM CHIR https://m.edsoo.ru/ff0a2718
TSKECTH
- P;[meHeHe 3ea)1aq 0 TEME . BuGnorexa LIOK
«/laBieHue B )KUAKOCTHU U Ta3e.
A https://m.edsoo.ru/ff0a2826
3akoH [lackans»
bu6mmoreka [IOK
38 Coo0
OODIIATOTHECH COCYAR https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmoreia LIOK
P P https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopiuineBoit
KHUJKOCTHBIN HacoC
ATMmocdepa 3eMu 1 IPUUUHBI €€ bubnnorexka [JOK
41
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnnoreka [JOK
JaBIICHHE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHoro bubnuoreka [IOK
nasnenusi. OneIT Toppruenm https://m.edsoo.ru/ff0a2da8
| e ke
A 8 https://m.edso0.ru/ff0a2fca
YPOBHEM MOPSI
b - .
ApOMETp-aHEpon Bu6miorexa [OK
45 ATMocdepHoe 1aBIeHHE HA

PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



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

46

47

48

49

50

Pemenne 3agau mo teme "
AtmoctepHoe naBienue"

JleiicTBuE )KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlabGopaTopHas paboTta
«OmnpeeneHre BITAIKMBAIOIIEH
CWJIBL, ACMCTBYIOLIECH Ha TEJO,
MOTPYKEHHOE B )KHUJIKOCTh)»

Jlaboparopnas paboTa 1mo Teme
«MccnenoBanuie 3aBUCHMOCTH
Beca Teja B BOJe OT 00bEMa
MOTPYKEHHOU B KHIKOCTh YaCTH
Tenay

IInaBanune Texn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3276

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a33fc

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

bu6nmoreka [JOK
https://m.edso0.ru/ff0a3a96

51

JlaboparopHnast pabota
"KoHcTpynpoBanue apeomerpa
WJIH KOHCTPYUPOBAHUE JIOAKU U
OmpeeieHue eé
rpy30MoabEMHOCTH"

52

Pemenue 3agau mo remam:
«IlitaBanue cyoB.
BosnyxomnaBanue», «/laBnexnue
TBEPJIbIX TEJ, )KUJIKOCTEU U
ra3oB»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota no teme



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

«/laBneHue TBEPABIX TeET,
JKUIKOCTEH U Ta30By

bu6mmoreka [IOK
>4 Mexariraecias pabora https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EnuauIsI MOIHOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a3f82
Ypok-uccnenosanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOI1 IPH 1
noabEMe 1o JecTHuie"
57 IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecHuE cun Ha ppiuare
Poruaru B TexHuke, ObITY U
58 npupoje. JlaboparopHas pabora 05 bubnnoreka [JOK
«MccnemoBanue yciaoBuin ' https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phIuara
59 Pemenue 3amaa mo reme bu6mmoreka [IOK
«YCcNoBUSI paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koadpdunuent noneznoro
JNEUCTBUS MEXaHU3Ma.
60 JlaGoparopras pabota 0.5
«M3mepenue KII/ HaknoHHOM
MJIOCKOCTH
61 Pemenue 3amaa mo teme "Pabora, bu6mmorexa [IOK
MotHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexanuyeckas dJHeprusl. bubnuoreka [IOK

Kunernueckas u IIOTCHIMAJIbHAasA

https://m.edsoo.ru/ff0a4252



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

63

SHEeprus

3akoH COXpaHCHUA
MEXaHUYeCKOM SHEpIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

65

YPOK-3KCIIEpUMEHT 1O TEME
"DKCnepUMEHTaIbHOE
onpeeeHue N3MECHEHHS
KHHETHYECKOM U MOTESHIIHAILHOMN
SHEPTHH MPU CKATHIBAHUH TEJIa
110 HAKJIOHHOM IJIOCKOCTH"

KonTponbhas padota no teme
«PaboTa ¥ MOLITHOCTh. DHEPTUs»

66

PesepBHblit ypok. Pabora ¢
TEKCTAMH II0 TEME
"Mexannueckoe aBmKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

68

PezepeHbiii ypok. Pabora ¢
TekcTtamu 1o Teme "'JlaBiaeHue
TBEPJBIX TEJI, )KUJIKOCTEH U
ra3oB"

PezepeHbiii ypok. Pabora ¢

TekcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero U3yYEeHHUs
padoThI padoThI pecypcbl
OCHOBHBIE TIOJ0XKEHUS
1 MOJIEKYJISIPHO-KMHETUYECKOM 1 bubnuorexa [JOK
TECOPHH U MX OIBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS
2 Macca u pazMep aTOMOB U 1
MOJIEKYJI
Mogenu TBEPAOro, KUIKOTO U
3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmmorexa LOK
https://m.edsoo.ru/ff0a540e
BELIECTBA
OOBbsicHeHHEe CBOUCTB TBEPOTO,
JKUJIKOTO U Ta3000pa3HOT0
4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edso0.ru/ff0a5800
5 CMaunBaHue ¥ KalWIISIPHOCTD. 1 bubnuoreka [IOK
[ToBepxHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciiupeHue u cxarue 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBs3b 1



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

TeMIepPaTyphbl CO CKOPOCTHIO
TCIIJIOBOI'O IBHMXXCHUA YaCTHI]

9 Bryrtpennss sueprus. CriocoObl bubmuorexa [JOK
WU3MEHCHHS BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5¢c60

10 Bunbl Teronepeaaun bubmorexa HOK

https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"[IpakTHUeCKOE UCIIOIH30BAHNE
11 TeIII)JIOBI)IX CBOMCTB BEIIICCTB U Bubnuorexa LIOK
https://m.edsoo.ru/ff0a65c0
MaTepHaJiOB B IEJIAX
sHeprocoepekeHus"

12 KommaecTBo TemnoTel. Y nenbHas bu6mmoreka [IOK
TETIIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEILIOBOTO OallaHca.

13 T(I:HJ'IOO6M6H U TEIJIOBOE Bubmiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBecCHE
JlaGoparopHas paboTa

14 "UccnenoBanue saBieHUS bubmuorexa [JOK
TETII000MEHa TPH CMEITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsuei Boabl"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEeBAHUS
TeJa U BBIICTSIEMOTO UM MIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota ) BuGmorexa LOK

16 "OnpeneneHue yaeabHON

TEMJIOEMKOCTH BellecTna"

https://m.edsoo.ru/ff0abbb0



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

DHeprus TomMBa. Y ieiabHas

bubmuorexa [JOK

17 TEIIOTa CrOpaHHus https://m.edsoo.ru/ff0a7b5a
[InaBrieHue u OTBEpAEBaHUE

18 KPUCTAJUTHIECKUX "P;iln. VenbHas bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
JlaGopaTtopHnas pabota
19 "OnpzneﬂEHHe I})/z[eJH,HofI Bubmiorexa LIOK
Y https://m.edsoo.ru/ff0a72fe
TEIUIOTHI [IJIaBJICHUS JIb/1a

20 [TapoobpazoBanue u bubnnorexa [HJOK
KOHJeHcalus. Mcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas terora
napooOpa3oBaHus U

21 KOI:ILIeHIC)aIII/II/I. 3aBUCHUMOCTH Bubmiorexa LIOK

https://m.edsoo.ru/ff0a786¢
TEMIIEPATYPHI KUTICHUS OT
aTMoc(hepHOTro JaBIeHHUS
BrnaxnocTs Bo3ayxa.

29 JlaGopaTtopHnast pabota bubnuoteka [JOK
"OmnpeeneHne OTHOCUTEIbHON https://m.edsoo.ru/ff0a7628
BJIQYKHOCTH BO3yxa"

93 Pewienue 3a1au Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIJIOBHIX

24 nsurareneif. [lapoBas TypOuHa.

JIBurarens BHYTPEHHETO
CTOpaHus
95 KIIJI TermoBOro ABUTATEIIS. bubnmuotexa [JOK

TennoBble ABUTATEIN U 3alIUTa

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

26

27

OKpYXKaroIle cpeibl
3aKOH COXpaHEeHUs U
MIpEeBpalCHHs SHEPTUHU B
TEIUIOBBIX Ipolieccax

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme "TernoBsie
ABJIeHMS. MI3MeHeHne arperaTHbix
COCTOSIHHM BeriecTna"

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

28

KonTtponpHast pabora o Teme
"TerutoBble siBieHus. M3Mmenenue
arperaTHbIX COCTOSTHUI
BerecTna"

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

29

DnekTpuzanus Tei. JIBa pona
IIEKTPUICCKUX 3aPSIOB

30

31

Ypok-uccnenoBanue
"OnexTpuzanus Tesl UHAYKIUEH 1
IIPU COIMPUKOCHOBEHUU"

BzaumopencTue 3apsyKeHHBIX
ten. 3akoH Kynona

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO
nosist. [IpuHnun cynepnosunyu
AIIEKTPUYECKUX ITOJIEN

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

33

Hocurenu smektpuueckux
3apAI0B. DJIEMEHTaPHBIN 3apsii.
Crtpoenue aToma



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

IIpOBOHUKY U TUATIEKTPHUKH.

34 3aKOH COXpaHCHHUS Bu6mnorexa LIOK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiia
35 Pemienue 3a1ad Ha npuUMEHEHHE bu6mmoreka [IOK
CBOMCTB DJICKTPUYECKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
36 cymecI;BOBaHHﬂ. I/IC;(})IIIHI/IKI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKA Bubmiorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUIECKOTO IOJIS Ha 1
MIPOBOJIHUKH U TUDJIEKTPUKH"
39 DJIEKTPUUYECKHI TOK B METaIIaX, bubnnoreka [JOK
JKUAKOCTAX U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas merb 1 e€
COCTaBHBIE YaCTH
Cuia Toka. JlabopatopHas
41 pabora "I/IsMepeIfMe I/Ip 0.5 bubmmoreia LIOK
. https://m.edsoo.ru/ff0a8bd6
peryaupoBaHue CHIIBI TOKa
DNEeKTpUUECKOe HAMpsHKEHHE.
4 Bonbsr™merp. JITaboparopHas 05 bubnuoteka [JOK
pabota "U3mepenue u https://m.edsoo.ru/ff0a%e14
peryMpoBaHue HANpPsHKEHUS "
43 CormnpoTuBieHNE TPOBOJTHUKA. bubnmoreka [JOK

VY 1enpHO€E CONPOTUBIICHUE

https://m.edsoo.ru/ff0aa738



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

44

45

46

47

48

49

BC€IICCTBA

JlaGopaTtopHnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COIPOTUBIICHUS TPOBOJAHUKA OT
€ro JUTMHBI, IJI0IA 1
MONEPEUHOT0 CEYCHUS U
Marepuana"

3aBUCHUMOCTD CUJIBI TOKA OT
HanpspkeHus. 3akodH OMma st
ydacTka 1enu

JlaGopaTopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa u HanpsHKSHHs Ha
pesucrope"

ITocnenoBarenbHOE U
napaujieJIibHOC COCANHCHUA
IMPOBOAHUKOB

JlaGoparopHas paboTa
"ITpoBepka npaBuiIa CI0KEHHUS
HaIpPsHKECHUN TIPU
MIOCJIE0BATEIBHOM COEIUHEHUH
JIBYX p€3UCTOpOB"
JlaGopartopHas paboTa
"ITpoBepka nmpaBuiIa AJIsl CHIIbI
TOKa IPY NapauIeIbHOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738

bubmuorexa [JOK
https://m.edsoo.ru/ff0aad4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa04e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aaa58

bubmuorexa [JOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

COEJIMHEHUU PE3UCTOPOB"

Pemrenne 3a1a4 Ha IPUMCHCHHUC

50 3akoHa Oma 11 pa3InyHOrO bubmmorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COEIMHEHUS IPOBOIHUKOB
Pabora u MmomHoOCTh
51 BJIGKTpI/I‘ICCKI(L)IFO TOKa. 3aKOH bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
Jxoyns-Jlenna
JlaGopaTtopHnast pabota
59 "Onpenencane padboOTH U bubmmoreka [JOK
MOIIIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DIIEKTPUUECKHE LIETTH U
53 NOTPEOUTENH IEKTPUUECKON bubnnorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka K KOHTPOJIBHOU
abote 1o Teme "DIeKTPUIECKre
o4 Sapsmm. 3apsKeHHbIE T:na U UX Brbmiorexa LIOK
N N https://m.edsoo.ru/ff0abd2c
B3anMo ieiicTBus. [ToCcTOSHHBII
3JIEKTPUYECKUN TOK"
KonTponbHas padora no teme
"DIeKTpUUECKHE 3apsiIbl.
55 3apﬂ>KeiHHe Tena I/Ipl/Ii Bubmiorexa LIOK
. . https://m.edsoo.ru/ff0abea8
B3auMo ieiicTBus. [ToCTOSHHBII
ANEKTPUUECKUI TOK"
56 [TocTosTHHBIE MATHHUTHI, HX

B3aMMOJICHCTBHE



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

57

58

59

60

61

62

63

Ypok-uccnenosanue "M3yuenue
OJIEH TTOCTOSHHBIX MAarHUTOB"

MaruutHoe nojie. MarautHoe
rmoJsie 3eMJIM U €0 3Ha4YEHUeE I
SKU3HU Ha 3eMiie

OnbIT OpcTeaa. MarauTHoe nose
AJIEKTPUYECKOTO TOKA
MarauTtHoe 1moJje KaTyIIKy C
TOKOM

[IpumeHeHHEe AIEKTPOMArHUTOB B
texHuke. Jlaboparopnas padora
"N3yuenue neicTeus
MarHUTHOTO TOJISl Ha TPOBOAHUK
¢ TOKOM"

ONEeKTPOABUTATEIL TIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JJIEKTPOABUTaTENEH B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
aNeKTpoBUraress'

Oneiter @apanes. 3akoH
3JIEKTPOMArHUTHON MHTYKIUH.
IIpaBuno Jlenna

OnekrporeHeparop. CriocoOs
MOJTYYCHUS DIIEKTPUICCKON

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

SHEPruu. DJIEKTPOCTAHIIUU Ha
BO300HOBIIIEMBIX UCTOYHHUKAX
SHEPIUU

[ToaroroBka K KOHTPOJIBHOM
64 pabote mo Teme "DieKTpUUECKHe
U MarHUTHBIE ABIcHUA"

KonTponbhas pabota no teme
65 "DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

PesepHsblit ypok. Pabora ¢
66 TekcTamu 110 Teme "TernoBele
siBjIeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accb5e

PesepHsblit ypok. Pabora ¢
67 TekcTamu 1o Teme "TloCTosTHHBIM
3JIEKTPUYECKUN TOK"

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

PesepsHbliit ypok. Pabora ¢
68 TeKCTaMu 110 Teme "MarauTHele
saBieHus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

145



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne JlaTa
Tema ypoka Koutpoabubie IIpakTuyeckue oOpa3oBaTe/ibHbIE
n/n Bcero U3YYeHU s
padoThI padoThI pecypcbl

1 MexaHndeckoe TBUKCHUE. 1
MarepuanpHasi TOUKa
Cucrema otcyera.

2 OTHOCHUTEIBHOCTD 1 bubmmorexa LOK

https://m.edsoo.ru/ff0ad474

MEXaHHYECKOTO JIBVIKCHUS

3 PaBHOMEpHOE npsMONIMHENHOE 1 bubnnorexa [JOK
JIBIDKCHUC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOTMHEHHOE

4 nBrokeHue. Cpennsis u 1
MT'HOBEHHAsl CKOPOCTh
[Ipsamonuneninoe

5 £3H0 CKOpPEHHOE JIBUKEHUE 1 Bubmmorexa LIOK
P YOROp A ' https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IpsIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1
I'paduk cxopoctu
JlabopaTopHas pabota
"OnpenerneHne yCKOpEHUs Telia bubnuorexa [JOK

7 1 1
[PU PAaBHOYCKOPSHHOM JIBUKCHUH https://m.edsoo.ru/ff0adb18
110 HaKJIOHHOM MJIOCKOCTH"

8 CBoOoanoe majgenue Teia. OnbIThI 1



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

Tanunes

PaBHOMepHOE IBUXKEHUE 11O
okpyxnoctu. [lepuon u yactora

bu6mmoreka [IOK

o obparnienus. JInneiHas 1 yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTH
10 LenTpocTpemMureabHOe
yCKOpeHHue
11 [lepsniii 3akoH HetoTona. BexTop bubnnorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHOzelcTBYOIIAs cUila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cyrneprno3umus Cui https://m.edsoo.ru/ff0ag982
14 Pemrenne 3amau Ha npuMeHeHne bubnnorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ffO0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Bubamotexa [OK
https://m.edsoo.ru/ffOaeca?
16 Pemenue 3ampau no reme «Cuia
YIIPYTOCTHY
17| cOnpesemomne woomoors BuGinorera LIOK
HpYKHHED https://m.edsoo.ru/ffO0aee28
bubnmoreka [JOK
18 Cunatpeins https://m.edsﬁ).ru/fanf?G}S
19 Pemenue 3agau nmo reme «Cuna bubmuorexa [JOK

TPCHUA»

https://m.edsoo.ru/ff0afa26



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

Jlaboparopnas pabota

bubmuorexa [JOK

20 "Onpezereiine Koaq),(,lmunema https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIbKCHHS
Pewrenue 3amau no reme "3akoHbI
21 HeroTona. CII[/IJIa ynpyroctu. Cuna bubmorexa LIOK
. https://m.edsoo.ru/ffOafb8e
TPEHUS
Cuna TSKeCTH U 3aKOH
22 BCEMUPHOI'O TATOTEHUS. Bubmiorexa LIOK
https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOAHOTO MaACHUS
VYpoxk-koupepenuus "JBrxenue
93 TeJ BOKPYT T'PaBUTAIUOHHOTO
uentpa (ConHevyHast cuctema).
lanmakTukn"
Pemenue 3anau no teme "Cuna
24 TSDKECTU U 32KOH BCEMHPHOTO bubamorexa IOK
| https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHuyecKasi CKOPOCTb. bubnnorexka [JOK
HeBecoMocTh 1 nieperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuanbHONR
26 TOUKU. AOCOTIOTHO TBEPAOE TEIO. bubnuoreka [IOK
PaBHOBecue TBEpOTO TEna ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILICHUS
27 MowmeHT cuinsbl. LleHTp TskecTn
28 Pemenne 3agau mo treme "MoMeHT bu6mmorexa [IOK
cuibl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM bu6nmoreka [JOK



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

pabote mo Teme "MexaHu4ecKoe
nBrokenne. Bsaumonetictsue ten"

KonTponbhas pabota no teme

https://m.edsoo.ru/ff0b0408

30 "MexaHnyecKoe IBUKEHUE. bubmmorexa [JOK
N https://m.edsoo.ru/ff0b06ec
Bsaumopeiicrsue ten"
Nmnynbe Tena. UMiynbe cuibl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubmuorexa [JOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICICTBHE

39 Pemenue 3agad mo teme "3akoH bu6mmorexa [IOK
COXpaHEHHsI UMITyJIbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koupepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexanunyeckas padoTta u bubnnoreka [JOK
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 Pabora critbl TSOKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHIIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaboparopHnast pabota
«Omnpenenenue pabOTHI CHITBI

36 TPEHUS IPU PaBHOMEPHOM
JBYKEHUH TeJa 10
TOPU30HTAILHONU TOBEPXHOCTH

37 CBs13b SHEPTUH U PaOOTHI.

[ToTrenumanpHas sHEpTrUst
38 Kunernueckas sneprus. Teopema bubnuorexa [IOK

0 KHUHETHUYECKOU OHCPIrun

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHUs SHEPTUHU B

39
MEXaHHUKE
JlaGopaTtopHas paborta «3ydueHue bubmuorexa [JOK

40
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe

41 KonebarenbHoe ABMIKEHHUE U €TO bubmuorexa [JOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromme KoiedaHusl.

42 Bmzxqu{::mme KOJICOaHMSI. Bubnuorexa LIOK

https://m.edsoo.ru/ff0b20f0

Pes3onanc

43 MareMaTtuyeckuil U npy>KUHHBIA
MasTHUKH
VYpok-uccnenoBaHue

44 «3aBUCUMOCTbH TIepuoaa bu6mmoreka [IOK
KOJIeOaHHH OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChl Tpy3a»

45 [IpeBparienue 3Hepruu npu
MEXaHHUYECKUX KOIeOaHMIX
JlaboparopHnast pabota
«OmpeneneHne 4acToThl U bubnuotexa [JOK

46 .
nepuoa KojieOaHuil MPyKUHHOTO https://m.edsoo.ru/ffOblaec
MasTHUKa»
Jlaboparopnast pabora «IIpoBepka

47 HE3aBUCHUMOCTH IIEPHOJIA bubanorexka [JOK
KOJIeOaHHIi TPy3a, MOIBEIICHHOTO https://m.edsoo.ru/ff0b197a
K HHATH, OT MacChl Tpy3a»

48 Mexanndeckue BotHbI. CBOHCTBa bu6nmoreka [JOK



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MEXaHHMYCCKHUX BOJIH.
HpOI[OJIBHBIG U MOIICPCUHBIC
BOJIHBI

https://m.edsoo.ru/ff0b21fe

49

50

51

Ypok-koHbepeHIus
"MexaHUYeCKUE BOJHBI B
TBEpAOM Teie. CelicMuueckue
BOJIHBI"

3ByK. Pacnipoctpanenue u
OTpa)keHHE 3BYyKa
Ypoxk-uccienoBanue
"HaOronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

53

54

55

56

VYpoxk-koHpepeHuus "YipTpa3Byk
1 uHQPa3BYK B IpUpOJE U
TexHuKe"

[ToaroroBka Kk KOHTPOJIBHOM
pabote mo Teme "3aKOHbI
coxpaHeHus. MexaHn4eckue
KoJieOaHus U BOJTHBI"

KonrtponbHas pabora no Teme
"3aKOHBI COXpaHEHHUS.
Mexanuueckue KoaebaHus u
BOJIHBI"

DNeKTPOMarHuTHOE TI0JIE.
DNEeKTPOMArHUTHHIE BOJTHBI

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0Ob2abe



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

CBolicTBa 3JIEKTPOMATrHUTHBIX

57
BOJIH
Ypok-koudepennus "llkana
ANEKTPOMArHUTHBIX BOJIH.

58 I/ICHOJII)BI*}OBaHI/Ie bubmorexa LIOK

https://m.edsoo.ru/ff0b2fe6
3JIEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBsI31"
Ypok-uccnenosanue "M3yuenue

59 CBOWCTB AJICKTPOMarHUTHBIX BOJIH bubnnoreka [JOK
C MOMOII[bI0 MOOMIILHOTO https://m.edsoo.ru/ff0b2c6c
tenedona”

Pemenue 3a1a4 Ha onpezeneHue

60 YacTOTHI U JUIMHBI
ANEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHas MpUpoa

61 CBeTa.IZ:KOpOCTB CBeTz. o Bubmorexa IOK

N https://m.edsoo.ru/ff0b31d0
BonHoBble cBOliCTBa cBETa
Hctounnku cBera.

62 [IpsimonuHeitHoOe bubnnoreka [JOK
pacnpocTpaHeHHE CBETA. https://m.edsoo.ru/ff0b3658
3armenns Comnnua u JIyHsl
3aKOH OTpa)KeHUs CBETa. 3epKaja.

63 PemeHHepzazlaq Ha npnMeHeII)me bubmorexa [JOK

https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHUsI CBETa

64 IIpenomiienue cBeta. 3aKkoH bubnuorexa [IOK
MPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea

65 IlosnHOE BHYTpEHHEE OTpaKEHNE bubnuorexa [IOK



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea

cBerta. Mcroiap30BaHue MOJIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OINTHUYECKHUX CBETOBOIAX

https://m.edsoo.ru/ffOb3c5c¢c

JlaGopaTopHas paboTta
"UccnenoBanue 3aBUCUMOCTH

66 yTiia MPeTOMIICHHS CBETOBOTO
Jy4a OT yIJIa NaJieHHs Ha TPaHuLe
"Bo3myx-cTexino""
Ypok-koHbepeHIus
"Hcnonp30BaHne MOJIHOTO
67 BHYTPEHHET0 OTPa)KEHHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAs
CBS3b"
68 Jlua3zel. OnTudeckas CHia JIMH3BI Bubmiorexa LIOK
https://m.edsoo.ru/ff0b3f2c
69 ITocTpoenue nzodpaskeHuii B bubnuoreka [IOK
JMH3aX https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabota
70 "Onpenenenue GOKyCHOTO bubnuorexa [JOK
PacCTOSTHUS ¥ ONITUYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
Ypok-koupepenius "OnTuyeckue bubnuoteka [JOK
71
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontuyeckas cucrema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs

3penus. Kak coxpanurts 3penue"



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Pasnoxxenue Georo ceera B
cnekTp. OnbiTel HproToHA.

bubmuorexa [JOK

74 CJ10KeHHE CIIEKTPAIbHBIX [IBETOB. https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBera
Jlaboparopuas pabota "OmnbITEI
10 Pa3JIoKEHUIO OeJIOro CBETa B
75 cnell)crp Y BOCIIPUATHIO LIBETA bubmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
MIPEIMETOB MPHU X HAOIIOICHUU
4yepe3 1IBETOBbIC PUIbTPHI"
VYpok-nipaktukym "BonHoBbie
76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTephepeHys u audpaxmaus"”
77 Omnsitel Pesepdopna u bubnnoreka [JOK
IUTaHEeTapHas MOJEIb aTOMa https://m.edsoo.ru/ffOc12a8
78 IToctynatel bopa. Mozaens atoMa
bopa
Hcnyckanue u mor HU
79 aT(z)I\Z(():M.aKBeaHTB: JJ;I(/)III-IIIeeﬁqaeTI(jII::eTa bubmmoreia LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypoxk-nipaktukym "Habmtonenue bubnmnoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 CtpoeHne aTOMHOTO sj1pa. bubnuorexa [JOK
HyknouHas Mozesb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpAIICHHUS. bubnuorexa [IOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

30TONnEI

Pemenne 3aJa4 110 TEMCE:

https://m.edsoo.ru/ffOclal4
bu6mmoreka [IOK

84 "PaagroakTHBHBIC MPEBpaIieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmanga
YPpOK-KOHGepeHtnA bu6mmoreka [IOK
5 “PaaMOAKTHBHbIE MY CHI B https://m.edso0.ru/ff0c2126
MIpUPOIE, MEAULIUHE, TEXHUKE"
SnepHbie peakiyu. 3aKOHbBI BuGmmorexa LOK
87 ;Z}Ziziz?:izz?omro 1 https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3U aTOMHBIX SITIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTHH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme
"SAnepubie peakun"
Peakuuu cuHTe3a U neneHus saep. BuGmiorexa LIOK
%0 H(?_TOqHHKH oHeprii Comia 1 https://m.edsoo.ru/ff0c1e88
3BE3]
Ypok-koupepenmus "Aneprnas
91 sHepreTuka. JlencTeus
pPaMOaKTUBHBIX U3NTyYEHUI Ha
JKUBBIE OPraHU3MBbI"
[ToaroToBka Kk KOHTPOJIBLHOM
abote Mo Tem
92 €3iZKip:Ma€;HiITHOC T0JIE. bubmorexa IOK

DNEeKTPOMarHUTHbIE BOJHBI.
KBauroBrie sBiaenus"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KonrtponsHas pabora o Teme
"DJIeKTPOMarHuTHOE MOJIE.

93
DNEeKTPOMArHUTHBIE BOJHBI.
KBanToBbic siBneHus"
IToBTOpenue, 0000IICHNE.
94 HaGOpETOpHBIe pa6H;TH o Kypcy Bu6mnorexa LIOK
3 https://m.edsoo.ru/ff0c245a
"BzaumoperictBue Ten"
[ToBTOpEeHME, 0000IICHNE.

95 Pemienue pacyeTHbIX 1 bubnnoreka [JOK
KaueCTBEHHBIX 3aa4 10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBsie nporecch”

[ToBTOpEeHME, 0000IIECHNE.

96 Pemienue pacyeTHbIX 1 bubnnoreka [JOK
KAa4ECTBECHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIX gBUTaTemen"

IToBTOpenue, o0o0mIEeHNE.

97 Pewrenne pacuyeTHbIX U bubnuoreka [IOK
KayeCTBEHHBIX 3aa4 10 TEME https://m.edsoo.ru/ff0c2b30
"KILJ] anexkrpoycTaHOBOK"

[ToBTOpenue, 0O00IICHNE.
98 Ha60p§TOpHHe pa6H;TLI 10 Kypcy bubmorexa IOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC SBICHUS"
[ToBTOpenmue, o6o6meHne. Pabora
99 c TeKClI“)aMI/I r;o TGM;H"?»aKOHBI bubmmorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
100 [ToBTOpenue, 0600menue. Pabora bu6mmorexa [IOK

¢ Tekcramu 1o teme "Koiedbanus

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c245a
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

U BOJIHBI"

[ToBTOpenue, o6o0menue. Pabora

| bubmmorexa LIOK
101 c TCKCTal'\'/II/I 1o TeMe "CBeTOBbBIC 1 hitps://m.edsoo.ru/f0c3044
SIBJICHHS
[ToBTopenue, 0600menue. Pabora
102 ¢ Tekctamu 1o Teme "KBaHToBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO YACOB I10 102 97

[TPOT'PAMME



https://m.edsoo.ru/ff0c3044




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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