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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma no ¢u3nMKe Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTAaBICHA Ha
OCHOBE TMOJIOKEHUI U TpeOOBaHUU K pe3yJbTaTaM OCBOEHHUs Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammel, mnpenactaBieHHBIX B PI'OC 00O, a Takke ¢ y4€ToM
benepanbHOl paboueld mporpaMMbl BocnuTaHusi W KoHuenmuu npenogaBaHusi yueOHOTO
npeaMera «Pusukay.

Conmepxanue  mporpamMmbl 1o (u3uke  HampaBleHO Ha  (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH OOYYalOUIMXCS M OpPraHu3alyio U3ydeHHs (U3MKH Ha
NesITeIbHOCTHON OCHOBe. B mporpamme mo (u3MKe YUUTHIBAIOTCS BO3MOXKHOCTHU Yy4eOHOTO
npenMera B peanmm3anuu  TpeboBannit ®I'OC OOO K mIaHUPYEMBIM JTHUYHOCTHBIM U
METalpeMETHBIM  pe3ysibTaTaM  OOy4YeHHus, a TakkKe  MEXKIPEIMETHbIE  CBS3H
€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMsl.

[IporpaMMma o gu3uke ycTaHaBIUBAET paclpeeieHne yueOHOro MaTepuana mo rogam
oOyyenus (o KiaccaM), TMpemiaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh H3YYEHHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOIO COJEp)KaHUs U Yy4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIMXCS.

[IporpamMma mo ¢wusuke pa3zpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueli mporpaMmsl [0 y4eOHOMY IIPEIMETY.

®u3uka SBIAETCA CUCTEMOOOPA3YIOUIMM JJIsl €CTECTBEHHO-HAyYHBIX Y4EOHBIX
MPEIMETOB, TOCKOJIBKY (M3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIECCOB W SBIICHU,
M3y4aeMbIX XHUMHEH, Onosoruen, actpoHomMueil u gusndeckoi reorpadueii, BHOCUT BKIIa] B
€CTECTBEHHO-HAYYHYI0O KapTUHY MHpa, TMPEAOoCTaBiIsieT HauOoee sCHbIE 00pasIlsl
MIPUMEHEHUSI HAYyYHOTO METO/a [M03HaHUs, TO €CTh CI10c00a MOIyYEHHs TOCTOBEPHBIX 3HAHUI
0 MHUpE.

Opna 13 raaBHBIX 3a7a4 GU3MUYECKOTO 00pa30BaHUS B CTPYKTYpE 00111ero o0pa3oBaHus
COCTOMT B (DOPMHUPOBAHHH E€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH U HWHTEpeca K Hayke y
o0yJaronmxcs.

N3ydyenne ¢u3uku Ha 0a30BOM YpOBHE IMPEAINONIAraeT OBJIaJIEHUE CIEAYIOLUUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBICHUS,

e OLIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

e HMHTEPHPETUPOBATH JaHHBIE U UCIOJIb30BaTh HAay4YHBIE JOKA3aTENbCTBA IS
MOJTy4EHUS BEIBOJIOB.

Lenn u3ydenus: Gpu3MKu Ha ypOBHE OCHOBHOI'O OOILIEro oOpa3oBaHUs ONMpeAEeHbI B
Konuenmum mnpenoxaBanus ydyeOHoro mnpeamera «®Pusuka» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickori denepaiu, peaausyolUX OCHOBHBIE 00IIe00pa3oBaTEIbHBIC
nporpamMmsbl,  yTBepKAE€HHOM  pemenneM Kosierun  MuHHCTEpCTBAa  IPOCBELIEHUS
Poccuiickoit @eneparuu (mporokon ot 3 aekadps 2019 r. Ne [TK-48H).

Hean n3yvyenus pu3nKu:



e MpuoOpeTeHHe MHTEpeca U CTPEMIICHUS OOYYaroMIMXCS K HAy4HOMY H3YyYEHUIO
MIPUPO/IBI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEHH;

e pa3BUTHE IMPEICTABICHUA O HAYYHOM METO/AE TMO3HaHUA U (HOPMHUpPOBAHUE
MCCIIEI0BATENLCKOTO OTHOILICHHS K OKPY/KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjabTaTa H3y4eHUS OCHOB
CTpOCHHS MaTepuH U (PyHAaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (dopMupoBaHHe TpeACTaBICHUH O pond (QU3UKK Ui Pa3BUTHS  APYTHX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

e pa3BUTHE MPEJCTABICHUNH O BO3MOXKHBIX chepax Oyaymiei mnpodeccuoHaIbHON
NEesITeNIbHOCTH, CBA3aHHON C (DU3MKOM, MOATOTOBKA K JalibHEHIIEMY OOYYEHHIO B
3TOM HaIlpPaBJICHUH.

JIoCTIKEHHE 3TUX MLeJeld MporpamMmbl MO (U3UKE HAa yPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHMs 00eCIIeYnBACTCS PEIICHUEM CIeAYIOUINX 3a1a4:

e MpuoOpeTeHHE 3HAHWI O JUCKPETHOM CTPOEHHHM BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, AIEKTPHUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBIICHHSIX;

e MpHOOpPETEHHWE YMEHWH OINMUCHIBaTh M OOBACHATh (U3NYECKHUE SIBICHHUA C
MCIOJIb30BaHHEM MOJyUYEHHBIX 3HAHUM;

e OCBOCHHE METOJIOB DPEILICHUS MPOCTEHIIMX PAcCUETHBIX 3a/lad C HCIOJIb30BaHHUEM
(bU3NIECKUX MOETIeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e Dpa3BUTHE YMEHHMH HAOIIOJAaTh TPHUPOIHBIC SIBICHUS ¥ BBINOJIHATH OIIBITHI,
nabopaTtopHbie pabOThl U IKCHEPUMEHTAIbHBIE UCCIEIOBAHUS C HCIIOJIb30BAHUEM
MU3MEpUTENBHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB PAOOTHI ¢ WH(pOpMaIUEH (HU3HMUECKOTO COJIEPKAHUs, BKITIOUYAs
MHPOPMAIIMIO O COBPEMEHHBIX JOCTHKCHHAX (DU3MKH, aHATN3 W KPUTHYECKOE
OlleHHBaHUE UH(OPMAIUY;

e 3HAKOMCTBO cO cdepamu mNpoPecCHOHATBHON NEeSATEIbHOCTH, CBSI3aHHBIMH C
(GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHIKEHHSX
¢bu3nuecKkoil HayKu.

Ha usydenune ¢pusuku (6a30Bblil ypoBEHb) HA YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus

otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacos (2
yaca B Hememwo), B 9 wmacce — 102 waca (3 waca B HEJEN0).

[Ipemiaraemelii B mporpamme o (u3MKe nepedyeHb JabopaTOPHBIX PadOT U OIBITOB
HOCHUT PEKOMEHAATEIbHBIH XapakTep, yuuTeldb JAeNaeT BbIOOp MpOBEACHMS J1abOpaTOPHBIX
paboT M ONBITOB € YYETOM WHIUBUIYaJIbHBIX OCOOCHHOCTEH O0Oydaromuxcs, CIHCKa
OKCIIEPUMEHTAIBHBIX 3aJaHul, NpPEUIaraéMblX B pPaMKaxX OCHOBHOI'O TOCYAApCTBEHHOIO
9K3aMeHa 1o (PpU3HKe.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3neu 1. ®usuka u e€ posib B NIO3HAHMHN OKPY’KAIOIIEro MUpa.

®usuka — Hayka O npupoze. SBimenus npuponsl. Dusnueckue SABICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

dusnueckue BenuuuHbL. M3Mepenue ¢usndeckux BennuuH. Duzmueckue MpHOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHasi CUCTeEMa €IMHMUII.

Kak ¢u3uka n apyrue ectecTBeHHbIE HAYKH U3Yy4aroT IpUpoy. EcTecTBeHHO-HayYHBbIiH
METOJ NO3HAaHMA: HaOIIO/IeHHe, TOCTAHOBKA HAYYHOIO BOINPOCA, BBIIBWKEHHE THIIOTE3,
HKCHEPUMEHT TI0 TPOBEPKE THIOTe3, OOBsICHEHHWE HalmogaeMoro spieHus. OmnucaHue
(U3NIECKUX SIBIICHHUH C TIOMOIIBIO MOJIETICH.

Hemoncmpayuu.

1. MexaHuuecKue, TeIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. ®usnueckue npuOOpPbl U TMpoleaypa MNPSAMBIX H3MEPEHUN aHAJIOrOBBIM U

UG POBEIM IPUOOPOM.

Jlabopamopnuvie pabomot u onvimel.

1. OmnpenesneHue LEHbI JeIEHUs IKaIbl U3MEPUTEIBHOT0 pHoopa.
H3mepenne paccTOsTHUM.

W3mepenne 00bEMa KUAKOCTH U TBEPAOTO TeTa.
Onpenenenre pa3smMepoB MaJIbIX TEl.

W3mepenue Temmneparypbl IpH TMOMOIIM >KHIKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIIEPATypHI.

vk wnN

6. IlpoBenenne uccieqoBaHUs MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH MOJETA MIAPHUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKA.

Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CtpoeHure BellecTBa: aTOMbl M MOJEKYIbI, MX pa3Mepbl. OMbBITH, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOEHUE BEIECTBA.

JIBrkenue yactuil BemiecTBa. CBsi3b CKOPOCTU JBMXKCHHSI YACTHI[ C TEMIIEPaTypOH.
BbpoynoBckoe nBuxkenue, nuddys3us. BzaumoneicTBue yacTHIl BEUIECTBA: MPUTSHKEHHUE U
OTTaJKHUBaHUE.

ArperaTtHble COCTOSHHS BEIIECTBA: CTPOCHHE Ta30B, KHUIKOCTEH U TBEPIBIX
(kpucTayinueckux) Ten. B3auMocBs3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHBIX
COCTOSIHUSIX M X aTOMHO-MOJIEKYISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHHMA
BOJIBIL.

Hemoncmpayuu.

1. HaGmronenue G6pOyHOBCKOTO JBUKEHUS.

2. HaGmonenue nuddysuu.

3. Habmrogenue siBneHUH, OOBACHSAIOIMIMXCS TMPUTSDKEHUEM WM OTTaIKUBAHUEM

YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomol u onsimol.

1. OrueHka quamMeTpa aroMa METOJIOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmbITH IO HAOJIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.



3. OnsbIThl 0 OOHAPYKEHUIO NEHCTBHSI CUJI MOJIEKYJISIPHOTO NPUTSIKEHHMSL.

Paznen 3. /IBu:keHue U B3auMojaeiicTBue TeJl.

MexaHuueckoe ABH)KeHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHUE. CKOpOCTb.
CpenHsist CKOpoCTb IIPU HEPABHOMEPHOM JBM)KEHUU. Pacuér myTu U BpeMEHU JBUKEHMUSL.

SIBnenune mHepuMu. 3aKOH MHEpLUUU. B3anMonelcTBHE Tell KaK NPUYMHA U3MECHEHHS
CKOPOCTH JBMKEHHUs Teld. Macca kak mepa uHepTHocTH Tena. [lnortHocTs BemecTBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYII B €IMHUIIE 00bEMA BElIeCTBa.

Cuna xak XxapakTepucTHKa B3aumozeicTBus Ten. Cuina ynpyrocTd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOILBIO TUHAMOMETpa. fIBleHHE TATOTeHMs U cwila Tshkecth. Cuna
TSKECTH Ha Ipyrux IaHerax. Bec tema. HeBecomocTs. CrioxkeHHe CHil, HAlIPaBJICHHBIX 110
onHOI mpsmoil. PaBHoxeicTByromas cuwi. Cuia TpeHus. TpeHue CKOJIBXKEHUS U TpEeHUe
1oKos1. TpeHue B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHUs Tela.

N3mepenne ckopoCTy NPSIMOJIMHEWHOTO IBUYKEHHUS.
Habnronenue siBiieHUs] HHEPLIWH.

HaGnroneHne u3sMeHeHus: CKOPOCTH IIPU B3aUMOJIEHCTBUHU TEll.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

o unhewNR

Jlabopamopuvie pabomol u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOT'O JBHXKEHMs (IIApHUKa B JKUAKOCTH, MOJIENIN
JIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

2. OrmpeneneHue cpeiHel CKOPOCTU CKOJIBXKEHUs OpycKa WM LIapuKa [0 HaKJIOHHOM
IIJIOCKOCTH.

3. Omnpeznenenue IOTHOCTH TBEPAOTO TENA.

4. OrbIThl, JEMOHCTPUPYIOILUE 3aBUCUMOCTh pacTsbkeHHs (aedopMariiu) npyxKUHbI
OT NPUJIOKEHHOMN CUJIBI.

5. OmnbIThl, J€MOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHUS OT Beca Teja
U XapakTepa COMPUKACAIOIINXCS [TOBEPXHOCTEM.

Pa3neu 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

HaBnenne. CrnocoObl yMEHBIIEHMs W YyBEIWYEHUs JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJ€HMs Ta3a oT 00bEéMa, Temmeparypbl. Ilepenaua naBneHus: TBEPABIMU
TeJIaMHM, JKUIAKOCTSIMH M razaMmu. 3akoH llackans. [IHeBmaTnueckne MamuHbl. 3aBUCUMOCTh
JaBJICHUs >KUIKOCTH OT IIyOuHbl. ['mapocratuueckuil mapagokc. Coobuaromumecs: cocy/asbl.
I'unpaBnuueckne MeXaHU3MBI.

ATtmocdepa 3eman u atMmocepHoe naBieHue. [IpuunHbl CylecTBOBaHMS BO3AYILIHOM
obonouku 3emuu. OnbiT Toppuuennu. M3mepenue arMocdepHOro naBieHus. 3aBUCUMOCTh
aTMOC(epHOro JaBJICHHUS OT BBICOTHI Haja ypoBHeM Mops. Ilpubopsl st u3MepeHus
aTMOC(EepHOTO TaBJICHHS.

JleiicTBre KUAKOCTH M Tra3a Ha NOTPYyKEHHOE B HUX Teno. BrlTamkuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTbH JaBIIEHUS T'a3a OT TEMIIEPATYPHI.

2. Ilepenaua naBineHUS )KUIKOCTHIO U Ta30M.
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Coo0marommecst CoCybl.

I'mapaBnuueckuit mpecc.

[IposiBnenue nericTBUs aTMOCc(HEpHOTO TaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUIIBI OT O00BEMA MOTPYXKEHHOW YaCTH Tela
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcinoBue maBaHus TeEN: IUIABAHUE WA TOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIECHUS IJIOTHOCTEN TEJa U AKUJIKOCTH.

Jlabopamopnusie pabomot u onvimel.

1.

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

OmnpeneneHne BBITATIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH HA TENO, MOTPYKEHHOE B
KHUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI, JEHCTBYIOIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeJa.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJO B >KUIKOCTH, OT 00bEMa MOTPYXKEHHOH B JKUAKOCTh YacTU Tejla U OT
IJIOTHOCTH KUAKOCTH.

KoHncTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHHUE JOJAKH M ONpeAcieHue e€
Irpy3010AbEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPIrus.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocThle MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHSs
poruara. [Ipumenenue nmpaBuia paBHOBECHs pbhluara K 0J10Ky. «30JI0TO€ MPABUIIO» MEXAHUKHU.
KILJ] mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. KuHetnueckass u noreHuuanbHas sHeprus. lIpeBpaineHue
OJIHOT'O BHJIa MEXaHUYECKOW PHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTHH B MEXAHUKE.

Hemoncmpayuu.

1.

[TpuMepbl MPOCTBHIX MEXAHNU3MOB.

Jlabopamopuvie padomovl u onvimul.

1.

2.
3.
4.
8 KUIA

Onpenenenne pabOTHl CHUIIBI TPEHHUS MNpPU PABHOMEPHOM JBWKEHMU Tella IO
TOPU30HTAILHON ITOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECUS pblyara.

N3mepenue KII/l HakJIIOHHOMN TUIOCKOCTH.

N3yuenne 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPIUH.

CC

Paznen 6. TemioBbie ABJICHHUS.
OCHOBHBIG ITOJIOKCHUA MO.]'IeKy.]'ISIpHO--KHHGTHHGCKOﬁ TeOpI/II/I CTpOGHI/ISI BCIIIECTBA.

Macca u pazMepbsl aTOMOB U MOJIEKYJ. ONBITBI, MOATBEPKIAIONINE OCHOBHBIE IMOJOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOU TEOPHH.

Mopenu  TBEPAOTO, IJKMAKOTO M Tra3000pa3HOTO  COCTOSHUWM  BEIIECTBA.
Kpucrannmueckue u amopdubie tena. OObICHEHHE CBOWCTB Ta30B, KUJKOCTEH U TBEPIBIX



TCJI Ha

OCHOBE TIOJIOKEHUH MOJIEKYISIPHO--KMHETHYECKO Teopur. (CMayuBaHue WU
KanWUIApHBIE sBIEHUS. TermioBoe pacluupeHue 1 CokaTue.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOT'O JBHXKEHHS YACTHII.
Buytpennss sueprus. CrocoObl W3MEHEHHS BHYTPEHHEH OJHEpruu: Teruionepenada u
coBepiieHue paboTsl. Bubl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JIyUYEHUE.

KonnuecTBo TemioTsl. YaenbHas TEMI0EMKOCTh BellecTBa. TermnooOMeH U TerioBoe
paBHOBecHe. YpaBHeHHE TeruioBoro Oananca. [InaBineHne u oTBepIeBaHNEe KPUCTAILTHICCKIX
BelIeCcTB. YIelbHas TeruioTa ruiaBieHus. [lapooOpazoBanue u koHueHcanus. Mcnapenue.
Kunenue. YnenbHas Temnora mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KUIEHHUS OT
aTMoc(hepHOro JaBICHHUS.

Brnaxxnocts Bo3ayXa.

DHeprus ToMBa. Y IeiabHas TEII0Ta CrOpaHus.

[Tpunnumner padotel TemmoBeix asurateneit KIIJ[ TemmoBoro npurarens. TeroBbie
JIBUTATENH U 3aIUTa OKPYKAOLIEH Cpelibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIJIOBBIX IIPOIIECCaXx.

Jemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO IBUYKEHUSI.

2. HaGmopenue nuddysuu.

3. HaGmroneHwue siBICHUH CMauyUBaHUS U KalTWJUIIPHBIX SIBJICHUU.

4. HaOmoaeHue TeII0BOr0 PACITUPEHUS TEI.

5. V3meHeHue naBieHUs raza MNpd HM3MEHGHMH O00bEMa W HarpeBaHUU
OXJIAXKICHUU.

6. IIpaBuna uzmepeHus TemnepaTypsbl.

7. Bwupel Temionepenayu.

8. OxutakaeHue pyu COBEPIICHUN PAOOTHI.

9. HarpeBanue npu coBepiieHUr pabOThl BHEITHUMHU CHUIIAMHU.

10. CpaBHEeHUE TEIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HaGmronenye KAIICHHUS.

12. HabmroieHne MOCTOsTHCTBA TEMIIEPATYphI MPH TUIABICHUU.

13. Mopaenu TeIIOBBIX ABUTATEICH.

Jlabopamopuvie pabomol u onvimel.

1.
2.
3.

OneIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.
OnpITHI 10 BEIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WM caxapa.

HniIn

OneITel 11O Ha6J'IIOI[eHI/IIO TCIUIOBOI'O0 pAaCHIMPCHUA T'a30B, JKUIKOCTEH M TBép)IBIX

TeJL
Ompenenenue qaBiaeHUs BO3ayxa B OaJJIOHE MITIPUIIA.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTL HABJICHUSA BO3JyXa OT €ro o0béMa U

HarpeBaHHud UJIN OXJIAXKICHUS.

[IpoBepka THUMOTE3bl JWHEWHOW 3aBUCHMOCTH JJIMHBI CTOJIOWKA J>XHUJIKOCTH B

TEPMOMETPHUUECKOI TpyOKe OT TeMIlepaTypshl.

Ha6J'IIO,Z[CHI/IC HU3MCHCHUA BHYTpeHHCﬁ OHCPIUM TCJIa B PE3YJIbTATC TCIIJIOIICPCAauN

n pa6OTLI BHCIIHHUX CHIJI.

HccnenoBanue sBiI€HMs TEIJIOOOMEHAa MpPU CMEIIMBAaHUM XOJIOAHOM U Topsiueit

BOJIBI.



9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOI'O BOJOM HpPHU TEIJIOOOMEHE C
HarpeTbiM METAUIMYECKUM HUIUHAPOM.

10. OnpenieneHye yAeabHOU TEII0EMKOCTH BEIIECTBA.

11. MccnenoBanue nporecca uenapeHus.

12. OnpeneneHue OTHOCUTEIbHOM BIAXKHOCTU BO3/1yXa.

13. OnpeneneHue yaenbHON TeIIOThI IIABJICHUS JIbJA.

Pa3nea 7. DiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onexrpuszanus Ten. [[Ba pona anekTpuyeckux 3apsaaoB. BzaumonencTBue 3apsKeHHbIX
ten. 3akoH KynoHa (3aBUCMMOCTB CHJIbI B3aUMOJEHCTBHUS 3apsKEHHBIX T€JI OT BEITUYHMHBI
3aps7I0B U PACCTOSTHUSI MEX]TY TEIaMH).

Onextpuueckoe mnone. HanpsokéHHocTh — anmekTpuueckoro  nois.  [IpuHiun
CYIEPIO3ULIMH IEKTPUUYECKUX I10JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudyeckux 3apsaoB. DJIEeMEHTAPHBIN dJIeKTpuuecKkui 3apsa. CTpoeHue
atoma. [IpoBOAHUKY U JUAIIEKTPUKU. 3AKOH COXPAHEHUS SJIEKTPUUECKOIO 3apsiia.

DONEeKTpUUECKUA TOK. YCJIOBMSI CYLIECTBOBAHMS AJIEKTPUYECKOro ToKa. McTouHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBUS 31EKTPUYECKOro TOKa (TEMI0BOE, XUMUYECKOE, MATHUTHOE).
DIEeKTPUUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onekrpuueckass uenb. Cuna Toka. JneKkTpuyeckoe HarpsikeHue. ConpoTUBIIECHUE
MIPOBOJAHMKA. YJIeNbHOE COINpPOTUBIEHUE BemlecTBa. 3akoH Oma a8 yyacTka Lemn.
[TocnenoBarenbHOE U apaiieIbHOE COEUHEHUE TPOBOJHUKOB.

PaGora u MomHOCTh 37eKTpuyYecKoro Toka. 3akoH J[xoyns—JleHma. DnekTpudeckue
LENU U OTPEOUTENH AIEKTPpUIEeCcKor sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuTHl. B3anmoneicTBHE MOCTOSIHHBIX MarHWTOB. MarHuTHOE MOJeE.
MarnuTHoe 1mojie 3eMIu U ero 3HaueHue Uil Ku3HU Ha 3emuie. OnbIT Opcrena. MarautHoe
[oJIe  BJIEKTPUUYECKOro Toka. lIpuMeHeHue 3JIeKTpOMarHUTOB B TexHUKe. JlelicTBue
MarHUTHOTO TMOJs HAa NPOBOJHUK C TOKOM. OJEKTPOJBHUIaTeNlb TMOCTOSHHOIO TOKa.
Hcnonb30BaHue 2y1eKTpoiBUTaTENIeH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onprtet ®apazgess. SBrneHue siaekTpoMarHuTHOM uWHAYKIWU. [IpaBuio JleHia.
Onektporerepatop. CrnocoObl MOTYYEHHUS AIEKTPUYECKOW IHEPrHH. DNEKTPOCTAHIIMUA Ha
BO300OHOBIISIEMBIX UCTOYHHKAX YHEPTHUH.

Hemoncmpayuu.

DneKkTpu3aius Tel.
JIBa poJia 2JIEKTPUYECKUX 3apsA0B U B3aUMOJEHCTBUE 3apsKEHHBIX Tell.
YCTpoUCTBO U JENCTBUE IEKTPOCKOIIA.
DnexTpocTaTHuecKas HHAYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsII0B.
[IpoBOAHMKYU U AUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUYECKOTO MO,
M cTouHNKH MOCTOSHHOTO TOKA.
JIeNCTBUA 2IEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHI TOK B KUJIKOCTH.

. ['a30BBbIi1 pazps.

. 3Mepenue cuibl TOKa aMIepMeTpOM.

. 3Mepenue 31eKTpUYeCcKOro HanpsKeHHs! BOIbTMETPOM.

W e Nk WwWN R
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

Peocrat u marazuH conpoOTUBIECHUM.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3ICJICHUS MOJIFOCOB MAarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OnbIT Dpcrena.

MarsuTHO€e noje ToKa. JIeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb TOCTOSIHHOTO TOKA.

HccnenoBanue sSBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

OnbiThl Dapajes.

3aBUCHUMOCTD HaIIPaBJICHUSI MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
DIEKTPOTreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopuusie pabomot u onvimel.

1. OnbIThl MO HAOIOAEHUIO 3JEKTPU3ALMH TEJI MHAYKIUEH U PH CONPUKOCHOBEHUH.

2. HccnenoBanue neicTBUS AJIEKTPUUYECKOTO OISl HA IPOBOAHUKHU U TUIIEKTPUKH.

3. COopka u mpoBepka pabOThl ANEKTPUIECKON IIETH MOCTOSHHOTO TOKA.

4. V3MepeHue U peryJupoBaHUe CHIIbI TOKA.

5. HM3MmepeHue u peryanpoBaHUe HANPSHKEHUS.

6. HMccnenoBaHue 3aBUCUMOCTM CWJIBl TOKA, UAYIIETO YEpe3 pe3Uucrop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOLIUE 3aBHUCUMOCTb 3JIEKTPUYECKOI'O  CONPOTHBIICHUS
IIPOBOJIHUKA OT €ro JAJIUHBI, IO I1 IONEPEUHOr0 CEUEHUs U MaTepHaa.

8. IlpoBepka mpaBuiia CIOKEHUS HANPSIKEHUH IpU MOCIEI0BATEIHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka mmpaBuiia i CUIIbI TOKA MPH NapaIeIbHOM COCIUHEHUN PE3UCTOPOB.

10. Onpenenenue paboOThI HIEKTPUYECKOTO TOKA, HIIYILIET0 Yepe3 Pe3ucTop.

11. OmnpeneneHre MOIIHOCTH 3JIEKTPUUECKOT0 TOKa, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa, WIYLIErO Yepe3 JIaMIIOYKy, OT
HaIpsDKEHUS Ha HEH.

13. Onpenenenne KIIJ[ Harpesarens.

14. UccnenoBaHre MarHUTHOT'O B3aMMO/JIEHCTBHS OCTOSIHHBIX MAarHUTOB.

15. 3y4eHne MarHUTHOTO TMOJISI MOCTOSHHBIX MarHUTOB MPH HUX OOBEIUHEHUHM U
pa3JeNeHNN.

16. MccnenoBanue NeNHCTBUSA JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

17. OnbITHl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbl B3aUMOJEWUCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CHUJIbl TOKA U HaIlpaBJIEHUs TOKA B KaTyIIIKE.

18. M3y4yeHue AeiCTBUS MAarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl 3J€KTPOIBUTATEIS.

20. Uzmepenne KIIJl anexTpoaBUTraTeIbHON yCTAHOBKH.

21. OnbITH MO UCCIEAOBAHUIO SBJICHUS JEKTPOMAarHUTHOM MHIYKIIMH: UCCIEOBaHHE
W3MEHEHUI 3HaYEHMsI U HAIIPABJICHUSI MHAYKLIIHOHHOTO TOKA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJIcHHUS.



Mexauunueckoe IBIDKECHUE. MarepuanbHas TOUKA. Cucrema OoTCUéTa.
OTHOCUTENBHOCTh MEXaHUYECKOr0 JBHUKEHHUs. PaBHOMEpHOE NpPSIMOJIMHEWHOE [IBU)KEHHUE.
HepaBHomepHoe npsimoniuHeliHoe naBukeHue. CpelHsst 1 MTHOBEHHasi CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBHXKCHHH.

Yckopenue. PaBHOyckOpeHHOE mpsiMoiiMHEHHOoe mABMkeHue. CBOOOJHOE NajeHue.
Onbrtel [Manunes.

PaBHOMEpHOE IBHKEHUE TIO OKpY)KHOCTHU. [lepron u yactorta obOpamienus. JInneinas u
yIJ0Basi CKOpOCTHU. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsriii 3akon HetoTona. Bropoii 3akon Herotona. Tpernit 3akon Herotona. [Ipuniun
CYNEPIIO3ULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUSI CKOJIBbKEHUS, CHJIa TPEHUS
MOKOs1, APYTHe BUABI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEeHHE CBOOOJHOTO MaJeHUs.
JIBrxenune mnnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
[IEpPETpy3KHU.

PaBHOBecue MarepuanbHOM TOUKH. AOCOMOTHO TBEPHOE Teno. PaBHOBecue TBEPIOTO
TeJla C 3aKPEIIEHHON OChbio BpalleHusi. MoMeHT cuibl. LleHTp TsxecTH.

Nmnynse tena. U3menenue umnyinbca. MMnynbe cuibl. 3aKOH COXpaHEHHUs UMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckas paboTa 1 MOIIHOCTb. PaboTa cui TskecTd, ynpyroctH, TpeHusi. CBsi3b
sHepruu u pabotsl. [loTeHIManpHas 3HEPrus Tela, MOAHATOrO HaJ MOBEPXHOCTHIO 3€MIIH.
[loTrenumanpHass sHeprus cxatol mnpyxuHbl. Kunernueckas osHeprus. Teopema o
KMHETUYECKOM PHEPTrUu. 3aKOH COXPAHECHHSI MEXaHHUYECKOM SHEPTHH.

Jemoncmpayuu.

1. HaGmroeHne MeXaHUYeCKOro JBUKEHHS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NyTEW U TPACKTOPHUI ABUKEHUS OJJHOTO U TOTO K€ TEJIa OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA.

N3mepenne ckopocTy U yCKOPEHUsI MPSIMOTUHEHHOTO JBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKEHHUS.

Habmroienne ABM>KEHUS TeNa Mo OKPY>KHOCTH.

HaGmronenne wmexaHWYeCKUX SIBJICHHH, TMPOUCXOISAIIMX B CHCTEME OTcuéra

«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCHTEIIBHO

KaOMHeTa QU3UKH.

3aBHUCHMOCTb YCKOPEHHUS Tella OT MacChl Teja U IeUCTBYIOIIEH Ha HETO CHJIBI.

8. HaOmonenue paBeHCTBa CUJI IPU B3aUMOJAEHCTBUU TeEl.

9. H3meHeHue Beca Teya MpU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya ummnysnbca Mpu B3aUMOJICUCTBUU TEI.

11. IIpeoOpa3oBaHUs SHEPTUU MPU B3AUMOACHCTBUH TEIL.

12. CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aWMOJEHCTBHH.

13. CoxpaHeHue UMITYJIbca MPU a0COIIOTHO YIPYTOM B3aUMOJEHCTBUH.

14. HabmoieHne peakTUBHOTO ABMKCHHUS.

15. CoxpaHeHue MEXaHUYEeCKOW YHEPTHH MPU CBOOOTHOM TaICHUH.

16. CoxpaHeHHEe MEXaHWYECKON DJHEPruu TpPH JBIKCHHH Tejla TOJa JeHCTBUEM
MIPY>KUHBI.

o U AW



Jlabopamopuusie pabomot u onvimel.

1.

10.

11.

KoncrpynpoBanue Tpakrta Ui pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JABHKCHUS
[IAPUKA UITH TEIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUSI OpycKa WIIM JABIDKEHHS IIapuKa Mo
HAKJIOHHOMW TIOCKOCTH.

OmpeneneHne yCKOpeHHs Tejla NMPH PaBHOYCKOPECHHOM JIBM)KEHHH 10 HAKJIOHHON
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH NPH PaBHOYCKOPEHHOM ABIKEHUH
0e3 HavaIbHOM CKOPOCTH.

[TpoBepka THIOTE3bI: €CAM NPU PABHOYCKOPEHHOM [BIDKCHMH O€3 HadalbHON
CKOpPOCTH IIYTH OTHOCATCSA KaK psana HEUETHBIX 4Yuceii, TO COOTBCTCTBYIOIIHC
MMPOMCIKYTKHU BPEMCHU OJJUHAKOBBLI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHIJIBI HOPMAaJIbHOTO
JaBJICHUSI.

Onpenenenne KodhUITUEHTA TPESHUSI CKOJBKCHHSL.

Onpenenenne KECTKOCTU IPYKUHBI.

Ompenenenne pabOTBl CHIIBI TPEHHS IPH PABHOMEPHOM JBIDKCHHUH Teja II0
TOPU30HTAJILHOMN MOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH IMPH MOABEME Ipy3a C HCIOIb30BAaHHEM
HEIIOABMIKHOT'O U ITIOABUKHOI'O 0JIOKOB.

W3y4yeHune 3akoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexann4yeckue KoJe0aHUA ¥ BOJIHBI.

Konebarenproe neuxenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUI: TIEPHO/I, 9aCTOTa,
aMIUIMTyna. MareMaThyecKuii M IPYKUHHBIM MasTHUKMU. lIpeBpamieHune sHeprum npu
KoJe0aTeIbHOM JABMKECHUU.

3aryxatomue KonebaHus. BpiHyxkneHHble koieOanus. Pe3zonanc. MexaHnudeckue
BoJIHBI. CBOICTBa MeXaHWYeCKUX BOJH. [Ipo1osibHbIE U TonepedyHble BOJIHBI. [{1MHa BOIHBI U
CKOpOCTh €€ pachpocTpaHeHus. MexaHMuecKue BOJHBI B TBEPAOM Tejie, CeHCMHYECKHE

BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

oOuv e wNRE

Habmtonienue xosnebanuii Te noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmtonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY’>KUHE.

HabmntoneHue BBIHYX/I€HHBIX KoJeOaHH U pe30HaHca.

Pacnpoctpanenue nMpo0IbHBIX U IMTOTIEPEYHBIX BOJIH (Ha MOJIEINN).

HabnroneHne 3aBUCHIMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pe30HaHC.

JIaﬁopamoprle padomout u onvimol.

1.
2.
3.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Onpenenenre 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH MEpHOa KoJeOaHUi MOBEIIEHHOTO K HUTH I'py3a OT
JUIMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH Tepuoja KoseOaHWl MNPYKUHHOTO MasTHUKA OT
Macchl rpysa.



5. ITlpoBepka HE3aBUCUMOCTHU IepHOJa KoJeOaHUI rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OMNbITHL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TNEpHUOJA KOJIEOAHUNU MPYNKUHHOTO
MasTHHKA OT MAacChl IPy3a U KECTKOCTU MPYKUHBI.
7. V3mepeHue yckopeHUs: CBOOOJIHOTO MaIeHHUS.
Pasznes 10. Di1eKTpOMArHMTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE MoJjie. DIEKTPOMArHuTHbIe BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. lllkayna 31eKTpOMAarHUTHBIX BOJIH. MCosb30BaHHE 3IEKTPOMArHUTHBIX BOJH JUIS
COTOBOM CBSI3U.
DnekTpoMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
Jlabopamopuusie pabomot u onvimel.
1. H3y4yeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIHI0 MOOMIIBHOTO TeledoHa.
Pasnen 11. CBeToBbIe sIBJIEHUS.
JlyueBast monens cBeta. Mcrounuku csera. [IpsMonnHeiiHOe pacnpocTpaHEHUE CBETA.
3armenus Connua u Jlynel. Otpaxenue cBeta. [lnockoe 3epkano. 3aKkoH OTpa)kKeHUs CBETA.
[Ipenomiienue cBeta. 3akoH mIpenomiieHUs cBeTa. [lonHOe BHyTpeHHEe OTpa’keHue
cBeTa. Mcronb30BaHue MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xopn nydedr B nuH3e. OnTHueckas cuctema doroamnmnapara, MHKPOCKONA U
Teneckona. ['na3 kak ontuyeckas cucreMa. biim3opykocTs U 1alIbHO30PKOCTb.
Pasznoxxenne Oenoro ceera B cnektp. Ombitel HbtoToHa. CroxkeHHE CHEKTpalbHbBIX
uBeToB. Jlucnepcus cBera.
Hemoncmpayuu.
[IpsiMonrHETHOE paclIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydyenne n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparouieil JuH3e.
Xop Jiydel B paccenBaroLeH JIMH3E.
[Tonydenne n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ipunnun neiictBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10. Mogens riasza.
11. Pa3znoxxeHue 6enoro cBera B CHEKTp.

Lo Nk WN R

12. TTonydeHnue 6em0ro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopmuvie pabomul u onvimol.

1. HccnemoBanue 3aBUCHMOCTH yTJIa OTPaKEHHS CBETOBOTO JIyda OT yTJjia MajcHus.

2. M3zyueHme xapaKTepUCTHK H300paKeHUS TpeMETa B IIIOCKOM 3epKae.

3. HccnenoBaHue 3aBUCUMOCTH YTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yriia MajaeHus
Ha TPaHUIIE «BO3AYX—CTEKIIO.

4. TlomyueHue n300paKeHHIA ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. OmnpeneneHne (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHITBI COOMPAIONIEH JINH3EI.



6. OMbITHI IO Pa3I0KEHUIO OEIOr0 CBETa B CIEKTP.
7. OmnbIThl MO BOCHPUITHUIO I[BETA MPEIMETOB MPU UX HAOJNIOJEHUU Yepe3 IIBETOBHIE
GUIBTPHL

Pasnen 12. KBanToBbIe siBJIEHUS.

OmneiTel Pe3epdopna u muitanerapHas Mojenb atoma. Mojaens atoma bopa. Mcnyckanue
U NIOTJIONIeHHE cBeTa aToMOM. KBaHThI. JIMHEUaTble CEKTpPHI.

PamnoaktuBHOCTE. Anbda-, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO spa.
Hyknonnas mopens aromuoro sigpa. M3zorombl. PagumoaktuBHbie mpeBpamieHus. llepuon
royrypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakuuu. 3aKOHbl COXPAHEHUs 3apsJ0BOTO U MACCOBOI'O YMCEN. DHEPIUs
CBA3M aTOMHBIX sjep. CBsi3b MacCchl U JHEpruu. Peakuuu cuHTE3a W JI€TIEHUS Sfep.
Wcrounuku sHeprun ConHua v 3BE31.

AnepHas sHepreTuka. JleicTBUs paAOaKTUBHBIX U31yYEHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3JIy4CHHS U TIOTJIOIICHHUS.

CrexTpsl pa3IuvHbIX Ta30B.

CrnexTp BomopoJa.

Habmonnenue TpekoB B kamepe BunbcoHa.

Pabora cuérurka MOHU3UPYIOIINX U3TYyICHHA.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MTPOIYKTOB.

ouv e wWNPR

Jlabopamopuusie pabomot u onvimel.

1. HaGmroeHue CIIOMIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIyUEHUS.

2. HccnenoBaHue TpPEeKOB: M3MEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY ITyTH (110

dororpadusam).

3. H3mepeHue paanoakTUBHOTO (poHa.

IToBTOpPHTE/IBLHO-00001IAKO LN MOLYJIb.

[ToBTOpHTENBbHO--0000MIAIOIINI  MOYJIb TpEAHA3HAUYEH JUIsl CHCTeMaTH3alluh U
00001IEeHNS] TIPEAMETHOTO COJEpX aHUsl U OMNbITa JEATEJbHOCTH, NPUOOPETEHHOTO MpH
M3YyYEHHUH BCEro Kypca (hPM3MKH, a TakXke Uil HOATOTOBKHM K OCHOBHOMY T'OCY/AapCTBEHHOMY
9K3aMeHy 10 (U3UKe AJIs 00Y4aroLMXCsl, BBIOPABIINX 3TOT YUeOHBIN MpeaMeT.

[Ipy wu3yyeHUM JAHHOTO MOAYJS pEANU3yIOTCSI M CHCTEMaTU3UPYIOTCS BUAbBI
NeSTeIbHOCTH, Ha OCHOBE KOTOpPHIX oOOecreuyuBaeTcs JOCTHKEHHE IPEAMETHBIX U
MeTalpeaMETHBIX IUTAHUPYEMBIX pE3yJIBTaTOB o0yueHus, dbopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJOB MCCIEIOBAHUS SIBICHUUN
MPUPOJABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBACHATH (PU3NYECKUE SBJICHUS, NMPUMEHSS
MOJIy4E€HHbIE 3HaHMSI, PellIaTh 3a7jaud, B TOM YHCJIE KAUECTBEHHBIE U AKCIIEPUMEHTAIIbHBIE.

[IpyHIMIHATBHO NEATENbHOCTHBIA XapaKTep JAHHOTO pa3jeiia peaau3yercsd 3a CUér
TOT0, 4TO OOYUaIOIIMECs BBITOIHAIOT 3a/1aHUs, B KOTOPBIX UM IpeiaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHMH pacro3HaBaTh U HAYYHO OOBACHATH (UINUYECKUE
SIBJICHUS B OKPYKAIOILEH TPUPOJIE U TIOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAyYHbIE METOJbl UCCIEeNIOBaHMUA (PU3MYECKHX SIBJICHUH, B TOM YHCIE
JUIS TIPOBEPKU TMIIOTE3 U MIOJTYyYEHHUS] TEOPETUUECKUX BBIBOJIOB;



OOBACHATH HAaY4YHBIC OCHOBBI HauOoJiee BaKHBIX ,I[OCTI/I}KCHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HAIpuMeEp, MPaAKTHYCCKOI'O HCIIOJb30BaHHUA PA3JIMYHBIX HCTOYHHMKOB SHCPIHMHM Ha OCHOBC
3aKOHa IMPEBPALICHUA U COXPAaHCHUS BCCX U3BCCTHBIX BUAOB SHCPIUH.



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

W3ydyenue ¢u3vku Ha YpOBHE OCHOBHOrO oOIIero oOpa3oBaHUSI HaMpaBJIEHO Ha

AOCTHIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U IMPECAMCTHBIX 06p330BaTCJIBHbIX PE3YyJIbTATOB.

B pesynbrare um3ydenus (U3WKM Ha YPOBHE OCHOBHOTO OOIIETo 0OOpa3oBaHUS Y

oOyuatoerocsi 0yayT copMUPOBAHBI CIEAYIOLIUE INYHOCTHBIE PE3yIbTaThl B HaCTH:

1) maTprMoTU4eCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE HHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
¢du3nUecKoil HayKu;

- IEHHOCTHOE OTHOIICHHUE K IOCTH)KEHUSM POCCUHCKUX YUEHBIX--(DU3HUKOB,;

2) rpa>KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K AaKTHUBHOMY Y4YaCTHIO B OOCYKIEHHH OOILECTBEHHO 3HAYMMbIX U
ATHYECKHX MPo0IeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM TOCTI)KEHUH (pr3HKw;

- OCO3HAHME BAKHOCTHU MOPAIbHO--3TUYECKUX MPUHIUIIOB B JEATEIILHOCTH YUEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMS:

- BOCIIPUSITHE SCTETUUECKUX KaueCcTB (DU3NUECKON HAyKH: €€ TaApMOHHYHOTO MOCTPOSHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MIO3HAHMA:

- OCO3HaHUE IIEHHOCTH (hM3MUYECKO HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUSI MHPA,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

- pa3BUTHE HAYYHOU JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKOMN AESITEIbHOCTH;
5) ¢popMupoBaHus KyJIbTYPHI 310POBbSI H IMOLHOHAILHOTO 0JIATOTIOTYYHsI:

- OCO3HaHUE LIEHHOCTH Oe3ormacHOro oOpas3a JKM3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BKHOCTH TMpaBUJ OE€30MacHOrO MOBEIACHHsS Ha TpPaHCIOpPTE, Ha JOporax, ¢
AIIEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- c(opMUPOBAHHOCTh HaBbIKa pe(dIEKCHH, MPU3HAHHE CBOErO IpaBa Ha OMIMOKY U
TaKOro K€ [TpaBa y APyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- AaKTHBHO€ YydYacTHME€ B pEIIEHUWU MPAKTUYeCKUX 3anad (B paMKax CeMbH,
0o0pa3zoBaTenbHONM OpraHu3allid, TOpoJa, Kpas) TEXHOJOTUYECKOW |  COIMATbHOM
HaINpaBJIEHHOCTH, TPEOYIOLINX B TOM YHUCIIE U (PU3MUECKUX 3HAHUA;

- HHTEpEC K MPAKTUYECKOMY U3YyUEHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

- OpHUEHTAallusl Ha NpUMEHEHHEe (PU3NYECKUX 3HAHWW JUId pelleHus 3agad B 00JacTH
OKpPYXKarolllel cpebl, INITAHUPOBAHMSI TIOCTYNIKOB M OLIEHKH MX BO3MOXHBIX IIOCIIEICTBUN
JUISL OKPYKAIOLIEH cpenbl;

- OCO3HaHME [NI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM U MyTel UX pelieHus;

8) ajanTanuu K H3MEHSIOIMMCH YCJIOBHAM COLUAIBHON U MPUPOAHOM Cpebl:

- MOTPeOHOCTh BO B3aMMOACWCTBUM NPU BBHIMOJIHEHUH HCCIEIOBAaHUNH U IPOEKTOB
(¢u3nUecKoil HaPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO e TEIbHOCTb;

- MOTPeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUN, B TOM uucie (GopMyIupoBaTh HJIEH,
HOHSATHS, TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;



e - OcO3HaHHE Me(HUIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;

- INITAaHUPOBAHUEC CBOCTO PA3BUTUSA B HpI/IO6peTeHI/II/I HOBBIX (l)I/I3I/I‘IeCKI/IX 3HaHHI>i;

e - CTPEMJICHHE aHAIM3WPOBATh W BBISBIATH B3aMMOCBS3M MPUPOABI, OOIIECTBA H
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;
e - OLGHKAa CBOMX JICHCTBUHN C YYETOM BIIHMSHUS HA OKPYXKAIOUIYIO CPEIy, BO3MOMKHBIX

r7100aJbHBIX HOCJ'IC,Z[CTBHFI.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus MporpaMMmbl MO (pU3MKE HAa YpPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus y oOyuwatouierocsi OyayT copMHpOBaHbI MeTamnpeAMeTHble Pe3yJbTaThl,
BKJIIOYAIOIIME TTO3HABATEIbHBIE YHHBEpCAJIbHBIE y4eOHBbIE NEHCTBHSA, KOMMYHHKATHBHBIC
YHUBEpCaJIbHBIC YUeOHbBIE ICHCTBUSA, PEryIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIC IEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHcTBUA

Ba3oBrle Jlornuyeckune aefcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHN);
YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK KJIACCU(HUKAIMHM, OCHOBAaHUS IS
0000IIICHNS U CPAaBHEHUS;

BBISIBISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B paCCMaTPUBAaEMbIX (paKkTaX, JaHHBIX
1 HAOJIOICHUSIX, OTHOCSIINXCS K (PU3NYECKUM SIBJICHUSM;

BBISIBIIATH IPHYUHHO--CJICICTBEHHBIC CBSI3U MPH U3yYCHUN (PU3UYECKUX SBICHUN U
IPOLIECCOB, JIeNIaTh BBIBOJABI C HCIIOJb30BAHUEM ACAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYEeHHH, BBIABUIaTh TUTIOTE3HI O B3aUMOCBA3AX (PU3NYECKUX BEITUYUH;
CaMOCTOSITENIbHO BbIOMpaTh crnoco® pemieHus Yy4eOHOH (u3nueckol 3agauu
(cpaBHEHHE HECKOJBKHX BAPHAHTOB pEIICHHUs, BHIOOp HamOoJiee MOAXOJSIIETO C
y4ETOM CaMOCTOSITETILHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBrble ncciieroBaTe/ILCKHE JeiiCTBUA.

HCII0JIK30BaTh BOMPOCHI KaK UCCIIEI0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;
MMpOBOAUTE 1O CaMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(bu3nUecKuil HIKCIIEPUMEHT, HEOOIbIIIOE UCCIIEeIOBAaHUE (PU3UUECKOTO SIBIICHUS;
OLICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh WH(MOPMAIIHIO, MOTYYCHHYIO B
X0/JI€ UCCIIE0BAaHUS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO  (OPMYIHPOBAaTH OOOOIIEHUST ¥ BBIBOABI IO PE3yJIbTaTam
MIPOBEIEHHOTO HAOMIOICHNS, OTIBITA, UCCIICIOBAHMUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHElIee pa3BUTHE (DU3MYECKHX IPOIIECCOB, a
TaKkK€ BBIIBUTATH MPEANOJIOKEHUST 00 HMX pa3BUTUU B HOBBIX YCIOBHUSX U
KOHTEKCTaX.

PabGora ¢ undopmanmueii:

NPUMEHATHh PA3TUYHbIE METOJbl, HHCTPYMEHTBI M 3aIpOCHl MU MOUCKE U OTOOpE
nH(OpMAIMY WK TaHHBIX ¢ YIETOM IMpeIoKeHHON yueOHOM (hru3nyeckoi 3a1a4u;
aHAJIM3UpPOBaTh, CHUCTEMATH3UPOBATh W  HMHTEPHOPETUPOBATH  HMH(OPMALKIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;



e  CaMOCTOATEJILHO BBIOMpPATh ONTHUMAIBHYIO (HOPMY TpeacTaBiIeHUs HHGOPMAINMN U
WUTIOCTPUPOBATH PelIacMble 33[]a4l HECJIOKHBIMU CXEMaMH, JuarpaMmmamu, HHON
rpaduKoii ¥ UX KOMOMHAIIHSIMH.

KoMMmyHUKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE elCTBHUS:

e B XoAe 00CyXJeHHUS Yy4eOHOro marepuaia, pe3yabTaToB JaOOPATOPHBIX paboT U
MIPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXJAaeMON TEeMbl M BBICKA3bIBAThH
UJeu, HaleJICHHbIE Ha pelleHHe 3aJayd M TOJIep)KaHhe OJaroenaTelIbHOCTH
0011IeHuS,

® CONOCTaBISITh CBOM CYXKIEHHUS C CYXKICHUSMU JPYTUX YYaCTHUKOB JHUAJIOra,
oOHapyXHUBaTh Pa3IU4HUe U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOYKY 3PCHUSI B YCTHBIX U MMChMEHHBIX TEKCTAX;

e myONWYHO TPEACTABIATH PE3YNbTAThl BBINOJHEHHOTO (U3WYECKOTO  OIbITa
(3KCTIepuMeHTa, UCCIIeI0OBaHUS, IPOEKTA);

e [IOHMMAaTh U UCIOJIH30BaTh MIPEUMYILECTBA KOMAaHIHOW U UHIUBUAYAIBHON PabOTHI
[IPU PEUICHUN KOHKPETHON (PH3UUECKOM MPOOIeMBI;

e IPUHAMATh LEIH COBMECTHOM JAEATENbHOCTH, OPTraHM30BHIBATH JCHCTBUS MO e
JNOCTUKEHHUIO: PacCHpeleNiaTh pojiH, oOOCYyXJaTh TMPOLECCHl W Pe3yibTaThbl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JFOJIEH;

e  BBHINOJHATH CBOKO YacTh PabOTHI, JOCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JACUCTBUS C APYTUMH WICHAMHA KOMaH/IbL;

e OIIGHUMBAaTh KaueCTBO CBOEr0 BKJIaga B OOMMIA MPOAYKT MO KpPUTEPHSIM,
CaMOCTOSITENILHO CPOPMYTUPOBAHHBIM YIaCTHUKAMU B3aHMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:

e BBUBJIATH NPOOJEMbl B JKMU3HEHHBIX M YYEOHBIX CHUTYalUsX, TpeOyromux uis
pemeHust GU3NYeCKUX 3HaAHUMH;

e OpHEHTHUPOBATHCS B PA3IUYHBIX MOJXOAAX MPUHATUS pellleHuH (MHIMBUIYaIbHOE,
MIPUHSATHE PEILIEHUs B TpyIINe, IPUHATHE PEIIEHUI Tpynnoi);

e  CaMOCTOSATEJIBHO COCTAaBJISATh AJTOPUTM pelleHus (U3MyYecKod 3ajaud WM IUIaHa
UCCIIEIOBAHMS C Y4ETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEeHTHPOBATh MIpe/araéMble BApUaHThI PELLICHUMN;

e JienaTh BHIOOP U OpaTh OTBETCTBEHHOCThH 3a PELICHHUE.

CaMOKOHTPOJIb, YJMOIHOHAJIBbHBIH HHTEJIEKT:

e 1aBaTh aJICKBAaTHYIO OLIEHKY CUTYallMH U IIPEAJIaraTh IjiaH €€ N3MEHEHUS;

e OOBICHATH MPUYMHBI JOCTHUKEHHS (HEIOCTHXKEHHS) pe3yNbTaToOB EsTeIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTb KOPPEKTHBBl B JEATEIBHOCTh (B TOM YHUCIE B XOJ BBINOJIHEHUA
(U3NYECKOTO HCCIEOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENHCTB,
M3MEHMBILUXCS CUTYallUi, yCTAHOBJICHHBIX OIHUOOK, BOSHUKIIUX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa IIeJIU U YCIOBHSIM;

e CTaBUTHh ce0s HAa MECTO JAPYroro 4eyloBeKa B XOJl€ CHOpa WM JUCKYCCHM Ha
HAy4YHYIO0 TEMY, [IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTHKY JPYIOro;



MpHU3HaBaTh CBOE MpaBO Ha OMIMOKY HpU pelieHHH (U3NYECKUX 3aJady WId B
YTBEPKACHUIX HA HAYYHbIE TEMBI M TaKOE K€ [IPaBo JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 7 Kjiacce nmpeIMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

UCIOJIb30BaTh TIOHATHS: (U3MUYECKHE ¥ XUMHYECKHE SIBIICHHS, HaOIIO/ICHUE,
IKCIIEPUMEHT, MOJIE]b, TUIIOTE3a, €AMHULIBI (PU3UIECKUX BEIMYMH, aTOM, MOJICKYJIa,
arperaTHbIe  COCTOSIHMS ~ BemiectBa  (TBEpAoe, IKHAKOE, Tra3000paszHoe),
MEXaHWYECKOe JBIDKEHHE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, IPSMOJIMHEHHOE),
TPAaeKTOPHS, paBHOJCHCTBYMOImAs cwia, nedopmamnus (ymnpyras, MIaCTHYECKas),
HEBECOMOCTh, COOOIIAIONINECS] COCY/IBI;

paznuuath sBiaeHus (aud@ysus, TEmIoBOe ABWKEHHE YaCTHUI[ BEIECTBa,
paBHOMEPHOE JIBU)KEHHE, HEPAaBHOMEPHOE ABMIKCHHE, WHEPIIMS, B3aUMOACHCTBHUE
TEN, paBHOBECHME TBEPIBIX TEJN C 3aKpPEIUIEHHOW OChbIO BpalleHus, mepeaaya
TABJICHUS TBEPIABIMUA TEJIAMH, >KUIKOCTSIMH M Ta3aMH, aTMOC(EpHOE IaBJICHUE,
IJIJaBaHUE TEJ, NPEBPAIICHUS MEXaHWYECKOW DSHEPruu) II0 OIMCAHUI0 HX
XapakTEepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUMX JIaHHOE
(bU3UYeCcKOe SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE H3YyYEHHBIX (U3MYECKUX SIBICHUM B OKpYKAIOUIEM
MHUpE, B TOM 4YHUCJIC (U3HYECKUEC SIBJICHUS B TMPHUPOJC: NMPUMEPHI IBUKCHHS C
Pa3IMYHBIMU CKOPOCTSMHU B )KMBOM M HEKUBOM MPUPOJE, NEUCTBUE CUIIbI TPEHUS B
MPUPOJIC M TEXHUKE, BIMSHUE aTMOC(EpHOro MaBJICHUS Ha >KMBOH OPTaHM3M,
IJIJaBaHUE PbIO, phIUard B TEJI€ YEJIOBEKa, MPH ATOM NEPEBOJIUTH MPAKTHYECKYIO
3a/1auy B y4eOHYIO0, BBIIETSATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (DUIHUECKUX
SIBIICHHI;

OMKCHIBATh M3y4YCHHBIE CBOMCTBA Tel U (PUIWYECKUE SIBICHUS, WCIOIb3Ys
¢duznveckue BeNMYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMsi, MYTh,
CKOPOCTb, CpPEIHSIA CKOPOCTh, CHJIa YNPYTrOCTH, CUJIa TSKECTH, BEC Teja, CUia
TpeHus, JaBieHue (TBEPAOrO TeNa, >KUAKOCTH, Ta3a), BHITAJKUBAIOIAs CHIIA,
MeXaHWueckas paboTa, MOIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBHUS MEXaHW3MOB, KHHETHYECKasl M MOTEHIIMAIbHAS SHEPTHs), TIPH
OTHMCAHUU MPaBUIILHO TPAKTOBATh (DU3UYECKUN CMBICIT UCIIOJIB3YEMBIX BEJIMUUH, UX
0o003HAYeHUST ¥ eAMHUIBI (U3MUECKUX BEIMYMH, HaXOJuTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C JIPYTUMH BEIMUYWHAMHU, CTPOUTH
rpauKu U3y4eHHBIX 3aBUCUMOCTEN (DU3UICCKUX BEIHYNH,

XapaKTEepU30BaTh CBOMCTBA TeN, (PU3MUECKHE SIBICHUS M TPOIECCHI, HCIOJIB3YsI
MIpaBHJIa CIOXKEHHS CHJI (BIOJIb OHOM MpsiMoit ), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, MpaBUIO paBHOBeCHsI phruara (OJI0Ka), «30JI0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHCHHS MEXaHMYECKOW OHHEPruM, TpPH OTOM J1aBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aMCHIBATh €T0 MATEMATUUYECKOE BBIPAKEHNUE;

OOBSICHATh (pU3MYECKHE SBJICHHsS, MPOIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMii MpPaKkTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa: BbIABISTH



IPUYMHHO--CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB
¢ onopoi Ha 1—2 M3Y4YEHHBIX CBOMCTBA (PM3MUECKHUX SBJICHUN, (PU3HUESCKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3a7ayd B 1—2 necTBUSA, WCHOJIB3Yysd 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE AaHalW3a YCJIOBUS 3aJaud
3aIlMCBIBAaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (PU3HUECKUE BEIMUUHBI B (hOPMYIIBI U
IIPOBOAUTH PacuéThl, HAXOAUTH CIPABOYHBIC JIaHHbIE, HEOOXOUMBIE Ul PELLICHUS
3aJa4, OLCHUBATh PEATUCTUYHOCTh OJTYYeHHON (PU3NIECKON BETMUNHBL;
pacro3HaBaTh MPOOJIEMbl, KOTOPbIE€ MOYKHO PEIINTh HPU IMOMOIIM (PU3HMUECKUX
METOZIOB, B ONHCAaHUM HCCIECIOBaHMS BBIACIATH IPOBEPSIEMOE IPENOI0KEHUE
(runotesy), paszauyaTh U MHTEPIPETUPOBATH IOJYYEHHBIM pE3yabTaT, HaXOIUTh
OLIMOKHU B XOZI€ OIBITA, JI€1aTh BHIBOJIBI I10 €70 PE3Y/IbTaTaM;

IIPOBOJIUTH OMNbITHI 110 HAOIIOACHUIO (U3UYECKUX SBICHUH MM (PU3NYECKUX
CBOHCTB Ted: (opMynupoBaTb IpOBEpsE€Mble MPEANOIOKEHUs, COOUpPATh
YCTAaHOBKY U3 TMPEAJIOKEHHOr0 O00OpYyJOBaHMsl, 3alMChbIBaTh XOJ OIbITa U
(hOopMyIIMPOBATH BBEIBOJIBI;

BBINOJIHATH MPSIMbIE U3MEPEHUs PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIIbI
U TeMIepaTypbl C MCIOJIb30BAaHUEM AaHAJOIOBBIX M LUGPOBBIX MPUOOPOB,
3aMyCchIBaTh MOKa3aHUs MPUOOPOB ¢ yuETOM 3a/laHHOM a0COJIIOTHOM MOrpEeIIHOCTH
U3MEPECHU;

IIPOBOJIUTH UCCIIEJIOBAHUE 3aBUCUMOCTU OJJHOM (PM3UYECKOM BEIMUYUHBI OT APYroi
C UCHOJb30BAHMEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYIIETOCs Tejla OT BPEMEHU JIBUYKEHUS Tella, CUJIbl TPEHUS CKOJIBKEHUS OT Beca
Tena, KauecTBa 00pabOTKM MOBEPXHOCTEH TEl W HE3aBUCHUMOCTHU CHJIBI TPEHHUS OT
IUTOIIAJM CONPUKOCHOBEHUS TeJl, CWJIbl YHOPYTOCTH OT YJUIMHEHUS MPY>KUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa MOTpYKEHHOW YacTU Tejla M OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTHU Tejla, OT TJyOWMHBI, Ha KOTOPYIO
MOTPYXKEHO TEJIO0, YCIOBUM IJIaBaHUs TN, YCIOBUNA paBHOBECHS pblyara U OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUHU Y4EOHOTO HCCIEI0BaHMs, cOOMpaTh YCTaHOBKY U
BBINOJIHATh U3MEPEHUs, ClIeAys PEUI0KEHHOMY TUIaHy, (PMKCUPOBATh PE3yJIbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (PU3HUECKUX BEMYMH B BHUJIE MPEIJIOKEHHBIX TaOIHI U
rpaduKoB, JeNaTh BBIBO/BI [0 pE3yJIbTaTaM HCCIEIOBAHNUS;

MIPOBOJIUTh KOCBEHHbIE M3MEpPEeHUs (U3NYECKUX BEIMYUH (IUIOTHOCTHh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CHUJa TPEHUS CKOJIBKEHMS, NABJICHHE BO3.yXa,
BBITAJIKMBAIOIIAsl CUJIA, JEHUCTBYIOIIAsi HAa TMOTPYKEHHOE B JKHMIKOCTh TEIIO,
K03((HULIMEHT MOJIE3HOro JEHCTBUS MPOCTHIX MEXaHU3MOB), CIeYs MPEII0KEHHON
MHCTPYKLIMU: TIPU BBINOJIHEHUH M3MEpPEHHH coOuparh HSKCHEPUMEHTAIBHYIO
YCTaHOBKY M BBIYMCIISATH 3HAYEHUE UCKOMOM BEJINYNHBI;

coOnoAaTh MpaBWiIa TEXHUKM O€30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
o0opyIoBaHUEM;

yKa3bplBaTh NPUHIUIBI JEHCTBHS NMPHOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAOLINECS COCY/AbI, 0apOMeTp, phlyar, OB KHBIH
1 HEMOJBUKHBIN OJIOK, HAKJIOHHAS TJIOCKOCTb;



XapaKTepu30BaTh MPHUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB € OMOPOM Ha WX OMUCAHUS (B TOM YHCIE: MOJUIMITHUKHU, YCTPOMCTBO
BOJIONPOBO/IA, TUAPABIMUECKHUI Mpecc, MAaHOMETP, BEICOTOMEP, MOPIITHEBOI HAcocC,
apeoMeTp), UCTIONB3Ys 3HAHUS O CBOMCTBaX (PM3WYECKUX SBICHUN U HEOOXOIUMBIC
(u3nuecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTL MpPHUMEPHl (HAXOIUTh HHGOPMALMIO O TMPUMEpPax) MPAKTUUYECKOTO
WCIOJIb30BaHUsl (DPU3UUYECKUX 3HAHUU B TOBCEIHEBHOW KM3HU JUISI 0OCCIICUCHHS
0e30macHOCTH TMpH oOpameHnn ¢ npudopaMu U TEXHUYECKHMMHU YCTPOHCTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOACHHMS HOPM SKOJOTHYECKOrO MOBEICHHUS B
OKpY>Karolleu cpere;

OCYIIECTBIISITH OTOOpP MCTOYHUKOB MHGpoOpManuu B MHTEpHETE B COOTBETCTBUH C
3a/IaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUUW U TYTEM
CpPaBHEHHUS PA3IMYHBIX MCTOYHUKOB BBLIEIATH MH(OpPMAIIHMIO, KOTOpas SBISETCA
MIPOTUBOPEYUBOM UM MOXKET OBITH HEJOCTOBEPHOIA;

WCIIONB30BaTh TMPU  BBIMOJHEHWH Y4YEOHBIX 3aJlaHUi  HAy4YHO--TIOMYJSPHYIO
TuTepaTypy (U3MUECKOTO COACpNKAHHS, CIPABOYHBIC MATEPHAIBI, PECYPCHl CETH
WurtepHner, BmageTh mnpuéMamMu KOHCIIEKTHUPOBAHMSI TEKCTa, MpeoOpa3zoBaHUs
nH(OpMAaLIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPATKUE MMMCbMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE 2—
3 ucrouHUKOB WH(pOpMammu (PU3UIECKOTO COACPIKAHHS, B TOM YHCIE MyOIHYHO
JIeNaTh KpaTKue COOOIEHHUs O pe3yNbTaTax MPOEKTOB WM yYeOHBIX HCCIEI0BaHUMH,
P 5TOM TPAMOTHO HCIOJB30BaTh HU3YYEHHBI MOHATUIHBIA amnmapar Kypca
(U3HUKH, COTIPOBOXKIATH BHICTYILICHUE MMPE3CHTAIUCH;

MIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB M MUCCIIECIOBAHUN paCIIpeAeiaTh 00I3aHHOCTH
B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33J]a4aMU, CIEIUTH 32 BBHIIOJTHEHUEM
IJIaHa JIeWCTBUM, aJeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIaJ B JEATEIHHOCTH
TPYNIBI, BBICTpAaMBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YYHUTHIBAS MHEHUE
OKPY KaIOIIHUX.

K xoHIty 00ydeHus B 8 kJiacce rnpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

HCIIOJIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJ1, arperaTHble COCTOSTHUSI BEIIECTBA, KPUCTAIIIMYECKHE U aMOp(HbIE Tena,
HACBIILIEHHBI M HEHACBILIEHHBIM Tap, BJIAXKHOCTH BO3[yXa, TEMIEpPATypa,
BHYTPEHHSSL DHEPIHUsl, TEIJIOBOW JBUraTeNb, dJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsl,
JJEKTPUYECKOE T0JIE€, TPOBOJHUKU M AUDJIEKTPUKH, MOCTOSHHBIN JIEKTPUYECKUI
TOK, MAarHUTHOE T10JIE;

pa3nuyath SIBIECHUA (TEIUIOBOE PACIIMPEHHUE M C)KAaTHE, TEIUIolepeiada, TEMI0BOoe
paBHOBECHE, CMAayuMBAaHME, KAIWUIAPHBIC SBJICHUs, HCIIAPEHUE, KOHICHCALUs,
[UIaBJIEHHEe,  KpHUCTaulM3alus  (OTBepJeBaHUE), KWUIIEHWE, TerJlonepeaaya
(TerIonpoOBOIHOCTD, KOHBEKIUS, U3ITyUYEHHUE), DNIEKTPU3aLUs TeJl, B3aUMOJIeCTBIE
3apsAI0B, JEUCTBUS JIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJECUCTBUE
MarHuTOB, JEHCTBUE MATHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHIYKIMS) IO OIUCAHUIO HX XapaKTEpHbIX CBOICTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE PU3NYECKOE SBIICHUE;



pacrno3HaBaTh NPOSIBICHHE H3YYEHHBIX (PU3MUECKHX SBIEHUNH B OKpY)KaIOIEM
MHpE, B TOM uncie Gu3ndecKue sSBICHUS B MPUPOE: TOBEPXHOCTHOE HATSLKEHUE U
KanwUIApHbIE SIBJICHHUS B MPUPOJE, KPUCTAIUIBI B Ipupoie, usiydenue ColHua,
3amep3aHue BOJAOEMOB, MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa,
JNIEKTpUYECKUE SIBICHUS B aTrMocdepe, DJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoE moiie 3emiid, Ipeid MOoICoB, POJIb MArHUTHOTO MOJIS JUIS KM3HU Ha
3emiie, TOJISIPHOE CHSIHUE, TMPU ITOM TMEPEBOAMTH MMPAKTUUECKYIO 3a7ady B
y4eOHYI0, BBIICTISTh CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PHM3UYECKHX SBIICHHIA,
ONKCHIBATh M3y4YCHHBbIE CBOMCTBA Tel U (U3WYECKUE SIBICHUSA, HCIONb3YS
(bu3nyecKkre BeJIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPT U, KOJIMYECTBO TEIUIOTHI,
ylielibHas TEIIOEMKOCTh BEIECTBa, YJelbHAs TEIJIOTAa TIUIABJICHUS, Y/AEJIbHAs
TEIUIOTa MapooOpa30BaHuUs, yIE/IbHAS TEIUIOTa CTOPaHUs TOIUIMBA, Kod(hduiueHt
MIOJIE3HOTO JICUCTBUSA TEIUIOBOM MAIIMHBI, OTHOCUTENbHAs BIAXXHOCTh BO3.yXa,
ANEKTPUYECKUIN 3apsll, ChiIa TOKa, DJIEKTPUUYECKOE HAMpsIKEHUE, COMPOTHUBIICHUE
MPOBOJIHMKA, yJEIbHOE COMPOTUBIEHUE BEIECTBAa, pabdoTa U  MOIIHOCTh
INEKTPUYECKOTO TOKA), TIPU ONMCAHUU MPABWIBHO TPAKTOBATh (DU3UUCCKHIA CMBICIT
UCIONIb3YEMBIX BEIMYMH, OOO3HAYCHHS] M €IUHUIBI (PUIUYECKUX BEIUYUH,
HaXOJIUTh (OPMYIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHMH
BEJIMYMHAMU, CTPOUTH IPapUKU H3ydEHHBIX 3aBUCUMOCTEH (DU3MUCCKHUX BEIIMYUH;
XapaKTepU30BaTh CBOWCTBA TeJ, (U3WYCCKUE SIBICHHS M TIPOIECCHI, HCIIOIB3YSI
OCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPHH CTPOCHHUS BEIECTBa,
MPUHIIMIT CYNEPHO3UIMK ToJIed (Ha KadyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsana, 3akoH Oma JIst yyacTka 1enu, 3akoH Jxoyns—JleHna, 3akoH coxpaHeHUs
SHEPTUH, TIPU ITOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W 3aIMCHIBATH €TI0
MaTeMaTHYECKOE BBIPAKECHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl M CBOWCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTyaIui MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIIATH
MIPUYUHHO-CIIEACTBEHHBIE CBSA3HU, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX II1aroB ¢
ornopoit Ha 1-2 M3y4eHHBIX CBOMCTBa (PU3NUECKUX SBICHHM, (PU3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemate pacy€THble 3a7ayd B 2—3 JEHCTBUS, HCIIOJIBb3YS 3aKOHBI U (OPMYJIBL,
CBs3BIBaIONIME (PU3WUYECKHE BEIMYMHBI: HA OCHOBE aHAIW3a YCIOBUS 3a]adyu
3alUChIBaTh KPATKOE YCIOBHME, BBIABIATH HEAOCTATOK JAHHBIX JJIS pEUICHUs
3aJla4uu, BEIOMPATh 3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE IS €€ pelIeHUs, TPOBOIUTh
pacy€Tsl W CpaBHHBATh TOJYYEHHOE 3HAa4YeHUE (PU3MUECKOW BEITUYUHBI C
W3BECTHBIMU JIAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIM (PU3MUEeCKHX
METOJOB, MCHOJb3ysd OINHCAHWE UCCIENOBAaHUS, BBIIEIATH IMPOBEPSIEMOE
MPEATNONI0KEHUE, OIICHUBATh MPABMIHBHOCTH MOPSAKA MPOBEIACHUS WCCIEAOBAHMUS,
JIeaTh BBIBOJIBI;

MPOBOANTH OMBITHI IO HAOMIOACHUIO (DU3MYECKUX SBICHUA WIH (DU3HUYECKUX
CBOMCTB Tes (KanmWUISIpHBIE SIBJICHUS, 3aBUCUMOCTBH JaBJICHHUS BO3AyXa OT €ro
00BbéMa, TeMIiepaTypbl, CKOPOCTH TMpOIECcCa OCTBHIBAHHMS U HarpeBaHUs TMpHU
M3JIy4eHUH OT IIBeTa W3Jydaromeld (MOrJIonaromeii) MOBEPXHOCTH, CKOPOCTh



UCIApEeHHs BOABI OT TEMIEPATYpbl JKUAKOCTM M ILIOMAAW €€ IMOBEPXHOCTH,
JNIEKTPU3aLMs Tl U B3aMMOJICHCTBHE JJIEKTPUYECKHX 3aps0B, B3aUMOJCHCTBHE
[IOCTOSIHHBIX MarHUTOB, BU3yaJlM3allis MarHUTHBIX I1OJIEW MTOCTOSIHHBIX MarHuTOB,
NEHUCTBUSI MAarHUTHOTO I0JI1 HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmra,
CBOWCTBA 3JIEKTPOABHUraTelsl MOCTOSIHHOTO TOKAa): (hopMyaupoBaTh HpOBEpsieMble
IPEINOI0KEHNs, COOUpaTh YCTAaHOBKY M3 MPENIOKEHHOro 000pynOBaHHUs,
OIMCBIBATH XOJI OIBITA ¥ (POPMYITUPOBATH BHIBOJIBI;

BBIIIOJHATh IPSAMBIE W3MEPEHUS] TEMIIEPATypbl, OTHOCUTEJIBHON BIAXXHOCTH
BO3/yXa, CHJIbI TOKAa, HAaNpsIKEHUs C MCIOJIb30BAHMEM aHAJIOTOBBIX NMPHOOPOB U
JIATYMKOB (U3NYECKUX BEJIMYUH, CPAaBHUBATh PE3YJbTaThl MU3MEPEHUH C y4ETOM
3aJJaHHOI a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHUE 3aBHCUMOCTH OJHON (PM3UUECKON BEIMYUHBI OT JAPYTroi
C  HCIOJIB30BAaHUEM MPSMBIX  M3MEpPEHHH  (3aBUCUMOCTb  COIPOTHBIICHUS
IIPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAJW IIONEPEYHOrO0 CEYEHUs M YIEIbHOIO
COIIPOTHBIIEHUS BEUIECTBA IPOBOJIHUKA, CUJIbI TOKA, UYILLEr0 Yepe3 MPOBOJIHUK, OT
HaIpsDKEHUs Ha MIPOBOJHMKE, UCCIIE0BAHUE TIOCIIEA0BATENBHOIO U apajlIeIbHOTO
COEZIMHEHUI MPOBOJHUKOB): IJIAHUPOBATh MCCIEIOBAHUE, COOUPATh YCTAaHOBKY U
BBINOJIHATh U3MEPEHUs, ClIeAys IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTaThl
MOJyYCeHHOM 3aBUCHMMOCTH B BHUJAE TaONWI W TpadUKOB, JA€IaTh BBIBOIBI II0
pe3yJsibTaTaM HCCIe0BaHuUs;

IIPOBOJIUTh KOCBEHHBIE U3MEPEHUs (pU3NUECKUX BEIMUUH (yAeIbHAs TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBJICHUE IPOBOJAHMKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOTIO
TOKAa): IUJIaHUPOBATb HW3MEPEHMs, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAHOBKY,
cleysl IPEeAI0KEHHON MHCTPYKIIMU, U BBIYUCIIATH 3HAUEHUE BEJIUYUHBL
coOyogaTh IpaBUa TEXHUKHM Oe3omacHOCTH MNpu pabore ¢ 1ab0paTOPHBIM
000pynOBaHUEM;

XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpON Ha MX OMHCAaHMs (B TOM YHMCIE: CHCTEMa OTOIJICHHUS JJOMOB,
TMUTPOMETp, NapoBas TypOWHA, amMIepMETp, BOJBTMETpP, CUETUUK DICKTPUUYECKON
SHEPIUH, 3JIEKTPOOCBETUTENbHbIE NPHOOPHI, HArpeBaTelIbHbIE 3JIEKTPOIPHOOPHI
(mpuMepsbl), NIEKTPUUYECKUE MPETOXPAHUTENH, EKTPOMArHuT, J1EKTPOABUTaTENb
MIOCTOSIHHOTO TOKa), MCIONb3ysd 3HaHUS O CBOMCTBAX (DM3UYECKUX SIBICHUN U
HE00X0AuMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThle TEXHUYECKHE YCTPOWCTBA U M3MEPHUTEIbHbIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM pHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEpMOC,
[ICUXPOMETp, TUTPOMETP, JBUTaTeIb BHYTPEHHEIO CrOpaHHUs, 3JIEKTPOCKOII,
peocTar), COCTaBJIATh CXEMbl AJIEKTPHUECKUX IeNeld C IOCHIe0BaTeIbHbBIM H
napayieIbHbIM  COSTMHEHHEM JJIEMEHTOB, pasiiMyasi YCIOBHblE OO0O3HAaYEeHHUs
3JIEMEHTOB JIEKTPUUYECKUX LIETIEH;

MPUBOJUTL MpPHUMEPHl (HAXOIUTh HHGOPMALMIO O TPUMEpPax) MPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B IOBCETHEBHOM >XU3HU Uil OOecredeHus
0e30macHOCTH TpH oOpamieHuu ¢ MpudopaMu U TEXHUYECKMMHU YCTPOHCTBaMH,
COXPAaHEHHUS 3/0pOBbS U COOJIOJAEHHS HOPM SKOJOTHYECKOrO IOBEACHUS B
OKpY>Karollen cpene;



OCYILIECTBIATh MOMCK HMH(popManuu ¢puandeckoro cojiepxkanHusi B MHTepHeTe, Ha
OCHOBE UMEIOIUXCSA 3HAHUW M IyTEM CPABHEHUS JIONOJIHUTEIBHBIX MCTOYHHUKOB
BBICTISITE MH(POPMAIUIO, KOTOpasl SIBJISETCS MPOTUBOPECUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJIb30BaTh TMPU  BBINOJIHEHWM YYEOHBIX 3aJaHUi  HAYYHO--MOMYJISIPHYIO
TuTepaTypy (U3HUECKOro CoAepiaHHs, CIpaBOYHbIE MaTepHalbl, PECYpChbl CETH
WNurtepHner, BmageTh mnpuéMamMu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs
nH(OpMAILIUY U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIEHHUs, 0000Ias
MH(OPMALIHIO U3 HECKOJIBKMX UCTOYHUKOB (DU3MUECKOTO COJIEPKaHusl, B TOM YHCIe
nyOJIMYHO TPEACTaBIATh PE3yAbTaTbl TMPOEKTHOM WM  HCCIEeI0BATEIbCKON
JEATEIIbHOCTH, IPU 3TOM TPAMOTHO MCHOJIB30BATH W3YYEHHbBIA MOHSITUWHBINA
anmnapat Kypca GU3HUKH, COMPOBOKIATH BHICTYIJICHUE MPE3CHTAIUEH;

IIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3NYECKUX MPOIECCOB
pacnpenenartb O00g3aHHOCTM B TpYIIE B COOTBETCTBHUM C IOCTaBJIECHHBIMU
3a/la4aMy, CIEOUTh 3a BBIIOJHEHMEM IUIaHA JEHUCTBUA M KOPPEKTUPOBATH €TO,
a/IeKBaTHO OIICHMBATh COOCTBEHHBIN BKJIaJ B ACSITEILHOCTb IPYIIbI, BBICTPAUBATh
KOMMYHUKaTUBHOE  B3aUMOJICMCTBUE, NPOSABISIE  TOTOBHOCTh  paspeuiaTrh
KOH(JIUKTEI.

K xoH1y 00yueHus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:

UCIIOJIb30BaTh IOHATUA: CHCTEMa OTCY€Ta, MaTepuallbHas TOYKa, TPAcKTOpus,
OTHOCHUTEIIFHOCTh ~ MEXaHHYeCKOTro  JBWXKeHHs,  Aedopmanus  (ynpyras,
IJIaCTUYECKasl), TPEHUE, LUEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
Heperpy3KH, LEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TKECTU TBEPAOTO
Tela, pPAaBHOBECHE, MEXaHWYECKHE KOJIeOaHUS M BOJIHBI, 3BYK, HMH(pa3ByK H
YIBTPA3BYK, JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M J1aJIbHO30PKOCTh, CIEKTPhl MCIYCKaHMSI M TOIJIONIEHUs, anbda-,
Oera- U raMMa-U3ITy4eHUsI, U30TOIIBI, sJIEpPHAst SHEPreTHKa;

pa3nuyath SBJICHHUS (PaBHOMEPHOE U HEPaBHOMEPHOE NMPSIMOJIMHENHHOE JBHKEHHE,
PaBHOYCKOPEHHOE TNPSIMOJMHEWHOE JIBUJKEHHE, CBOOOJHOE TMaJeHue  Tell,
PAaBHOMEpPHOE JBMKEHHE IO OKPYKXHOCTH, B3aUMOJEHCTBHE TEJ, PEAKTUBHOE
JBIDKEHUE, KoJiebaTellbHOE IBUKEHUE (3aTyXalollie U BhIHYXIEHHBIE KoJeOaHus),
pE30HaHC,  BOJIHOBOE  [BIJKEHHE, OTPaKECHHE  3ByKa,  IPAMOJIMHEMHOE
pacnpocTpaHEHHEe, OTPAKEHHWE W IPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpakKeHHE CBETA, pa3Jlo’KeHUE OEJIOro CBeTa B CIEKTP U CII0KEHUE CIIEKTPAIbHBIX
LBETOB, JUCIEPCUS CBETa, €CTECTBEHHAs pPaJAMOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYaToOro CHEKTpa M3JIyYyeHHsI) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHHE;

pacrno3HaBaTh MPOSIBICHNE NU3YUYEHHBIX (PU3HUECKUX SBJICHHUI B OKPYXKAIOIIEM MUpE
(B ToM umucne ¢u3nMUecKUe SABICHUS B MPUPOJE: MPHIUBBI U OTJIMBBI, JIBUKEHUE
maHeT COJHEYHOM CHUCTEMBI, PEAaKTUBHOE JIBJKEHUE JKHUBBIX OpPraHU3MOB,
BOCIIPUATHE 3BYKOB XKUBOTHBIMH, 3EMJIETPSCEHUE, CEICMUYECKHE BOJIHBI, IIyHAMHU,
9X0, ILIBETa TeJl, ONTHYECKHE SBJICHHUS B MpPHUpPOJAE, OHUOIOrMYecKoe JeHCTBUE



BUIMMOTO, YIbTPa(QHOJIETOBOIO M PEHTTEHOBCKOIO H3IyYeHHUH, €CTECTBEHHBIN
palMOaKTUBHBIA (POH, KOCMUUYECKUE JIyYH, PaAHMOaKTUBHOE U3JIy4YEeHHE TPUPOAHBIX
MUHEPAJIOB, JEHCTBUE PaJMOAKTUBHBIX W3JIyYEHUN Ha OpraHU3M 4YeJIOBEKa), MpHU
9TOM NEPEBOAUTH IMPAKTUYECKYIO 3ajadyy B y4eOHYIO0, BBIIEIATH CYIIECTBEHHBIE
cBOlcCTBa (MpU3HAKHN) (PU3NYECKHUX SBJICHUIA,

ONMCBHIBATh MW3Y4YEHHBbIE CBOMCTBA Tl U (U3UYECKUE SBICHMS, MCIOJb3Ys
¢usnveckue BeNWYMHBI (CpedHssl M  MIHOBEHHas CKOPOCTh Tela IpHU
HEPAaBHOMEPHOM JIB)KEHUHU, YCKOPEHHUE, NEPEMEILEHUE, MIyTh, YIJI0Bas CKOPOCTh,
cujla TPEHMs, CHJIa YIPYTrOCTH, CHJla TSXKECTH, YCKOpEHHE CBOOOIHOro MajeHus,
BEC Teja, UMIYJbC Tela, UMIIYJIbC CHJIbI, MEXaHW4eckas padoTa M MOIIHOCTb,
[IOTEHLIMAJbHAsl JHEprus Teja, I[OAHATOIO HaJ IOBEPXHOCTHIO  3€MIIH,
[IOTEHLIMAJIbHAS HSHEPrusi CXATOW MPYKUHbI, KUHETUYECKas HHEpPrus, IOJHas
MeXaHU4ecKasl SHEpIus, NepuoJl U 4acToTa KoJieOaHuM, AJIMHA BOJIHBI, IPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTellb MPEJIOMIICHHS Cpelibl), MpH
ONMCAaHWM TIPABWIIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCHOJIB3YEMbIX BEIHYHWH,
00O3HaYeHWsT W COUHULBI (PU3MYECKUX BEIMYUH, HAXOAUTh (HOPMYIIHI,
CBSI3bIBAIOIIUE JIAHHYIO (PU3MUECKYIO BEJIMUUHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (DPU3NYECKHE SIBICHUS W TPOLECCHI, HCIIONb3YS
3aKOH COXpaHEHHsS DJHEPrMM, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLUI
CYNEPIO3UIMU CUJI, IPUHIUIT OTHOCUTENbHOCTH ["anuies, 3akonbl HploTOHA, 3aKOH
COXPAaHEHMs MMITyJbCa, 3aKOHbI OTPaKEHHs M NPEIOMJICHUS CBETa, 3aKOHbI
COXPAaHEHHUs 3apsAJ0BOI0 W MAcCOBOIO YMCEN NPU AJEPHBIX pPEaKLUsAX, [PH 3TOM
JaBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMChIBaTh €r0 MaTeMaTHYeCKOe
BBIPa)KEHUE;

OOBSICHATh (PU3UYECKUE MPOLIECCHl M CBOICTBA Tell, B TOM YHCIE U B KOHTEKCTE
CUTyallull  MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATb HPUUYUHHO--
CIIEJICTBEHHBIE CBSA3H, CTPOUTH O0BSACHEHUE U3 2—3 JOrMYECKUX IIaroB ¢ OMOPOM Ha
2—-3 W3YyYeHHBIX CBOWCTBA (U3UYECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemate pacu€THble 3ajaud (ONUpaoIIMecs Ha CHUCTeMy U3 2-3 ypaBHEHUM),
UCIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE (PU3NYECKUE BETUUMHBI: HA OCHOBE
aHaJM3a yCJOBHUS 3a/1auM 3allMChIBATh KPAaTKOE YCIOBHE, BBIABIATH HEAOCTAIOLIUE
WIK WU30BITOUHBIE JaHHbIE, BBHIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOIUMBIE IS
pelIeHns, MPOBOAUTH pacuy€Thl M OLEHUBAaTh PEATUCTUYHOCTh IOJYYEHHOIO
3HaYeHUs! PU3NYECKON BETUUMHBI;

pacrio3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPU IMOMOIIM (PU3UUECKUX
METOJIOB, HCIIONb3ys ONUCAaHUE MCCIECNOBAaHUSA, BBLIEIATH MPOBEPIEMOE
MIPEII0JIOKEHNE, OLICHUBATh MPAaBWJIBHOCTh MOpPsAKa MPOBEACHUS HCCIEA0BaHUSA,
JIeN1aTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHNUHN U OIBITOB;
MPOBOJUTH OMBITHI 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WM (DU3HYECKHX
CBOMCTB TeN (M3ydyeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs SHEPruw,
3aBUCHUMOCTh Tepuojia KojeOaHuM NpPYKHMHHOTO MasiTHUKAa OT MAaccChl Ipy3a U
KECTKOCTU TPYKHUHBI W HE3aBUCUMOCTb OT AaMIUIUTYIbl MaiblX KojeOaHuM,



MPSIMOJIMHEIHOE PACIPOCTPAaHEHHE CBETA, paslio’KeHUEe Oeoro cBeTa B CIEKTD,
M3Y4Y€HHE CBOMCTB H300pa)K€HHsI B IUIOCKOM 3€pKaje U CBOWCTB H300paKeHHs
npeaMera B COOMpAroNie JTrH3e, HaOMI0AeHNE CIUIOUIHBIX U JIMHEHYATBIX CIIEKTPOB
W3IIy4eHUs): CaMOCTOSITEIBHO COOHMpaTh YCTaHOBKY M3 HW30BITOYHOTO Habopa
0o0Opy/nOBaHUs, ONUCHIBATH XOJ OMNbITA M €ro pe3ynbTarbl, (OPMYIHPOBATH
BBIBO/IbI;

MIPOBOJIUTH TPU HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPEHHM, OMpeaessis CpeaHee
3HAYCHHUE W3MEpSIeMOH BeMWYMHBI ((POKYCHOE pacCTOSHHE COOMpAroIei JHMH3BI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPUTEIILHOTO TPUOopa);

MIPOBOAUTH MCCIEAOBAHNE 3aBUCUMOCTEN (DU3NUECKUX BETUYHMH C UCIIOJIb30BAHUEM
NPSMBIX HM3MEPEHHUH (3aBUCUMOCTh HYTH OT BPEMEHHM IPH PaBHOYCKOPEHHOM
IBIDKEHUM 0€3 HadalbHOM CKOPOCTH, Nepuoja KoJeOaHUH MaTreMaTH4ecKoro
MasiTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTHU YTJla OTPAKEHUS CBETa OT YIJia MajgeHus U
yria TpeloMJIeHHss OT  yIyla TafeHus): IJIaHUpOBaTh  HCCIEIO0BaHUE,
CaMOCTOSITENILHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh pPE3YJIbTAThl IMONy4YECHHON
3aBHCUMOCTH (PU3MUECKUX BEIMYHH B BUJEC TAOIHIl U TPAQHKOB, AETaTh BEIBOIBI 10
pe3ylbTaTaM HCCle0BaHUS;

MPOBOAUTh KOCBEHHbIE H3MEPEHUs] (PU3UUYECKHX BEIUYHUH (CPEOHSs CKOPOCTh U
YCKOpPEHHE TejJa NP PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO
naIeHus, )KECTKOCTh PYKUHBI, KO3()(PUIIMEHT TPEHUST CKOJIBKECHHUS, MEXaHHUECKast
paboTa ¥ MOIIHOCTh, YacTOTa U TEpUOJA KOJIeOaHWM MaTeMaTUYeCKOro U
MPYXKUHHOTO MasTHUKOB, ONITUYECKAasi CHJIa COOUpAIOIIeH TUH3bI, paAHOAKTUBHBIN
¢GOH): MIAaHMPOBAaTH H3MEPEHUs, COOMPATh HSKCIECPUMEHTAIBHYIO YCTaHOBKY U
BBITOJIHATh U3MEPEHUs, CIIeAys PEINIO)KEHHONH WHCTPYKIIUHU, BEIYUCIISATH 3HAYCHUE
BEeJIMYMHBI M aHAIM3UPOBATh TOJYYCHHBIE pPe3ylbTaThl C YYETOM 3aJaHHOMN
MOTPELIHOCTH U3MEPEHUi];

coOnrofaTh MpaBWila TEXHUKM O€30macHOCTH MNpu paboTe ¢ J1abopaTOpHBIM
o0opynoBaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3YYEHHBIX (PU3NYECKUX MOJeNeil: MarepuanbHas
TOUKa, a0COJIOTHO TBEPOE TENO, TOYEUHBI UCTOUHUK CBETa, Jy4, TOHKas JIMH34,
TUTaHeTapHasi MOJIENTh aTOMa, HYKJIOHHAst MOJIEJIb AaTOMHOTO SIIpa;

XapaKTepu30BaTh TMPUHIHUIBI JEHCTBHS HM3YYCHHBIX NPHOOPOB M TEXHHUYECKHX
YCTPOICTB C OMOpOM HAa MX OMUCaHHUs (B TOM YHCIE: CIHUIOMETP, IATUYUKH
MIOJIOKEHMSI, PACCTOSHUSI M YCKOPEHHUs, pakeTa, 3XOJOT, OYKH, HEepUCKOII,
doroanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKON, JO3MMETp, Kamepa
Buiibcona), ncnonp3ys 3HaHUSL O CBOMCTBaX (PM3MUECKHUX SIBICHUN U HEOOXOIMMBIE
¢du3nyeckre 3aKOHOMEPHOCTH;

UCTOJb30BAaTh CXEMbl W CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOWCTB, W3MEPHUTEIBHBIX NPUOOPOB M TEXHOJOTUYECKHX TIPOILECCOB TpHU
pemeHnn y4eOHO--TIPAKTHYECKUX 3a/ad, ONTHYECKHE CXEMBI ISl MOCTPOCHHS
1300pakeHU B IUIOCKOM 3epKaJie M cOOMparoLIei J1H3e;

NPUBOAUTH TpPUMEpPbl (HAXOAUTH HHPOPMALHUIO O TNpUMepax) MPAKTUYECKOTO
WCTIOJh30BaHUsT (PU3MUECKUX 3HAHWK B TOBCEIHEBHOHN XH3HH ST 0OECTIeUeHUs
0e30macHOCTH Npu oOpallleHuu ¢ MpuOopaMHU U TEXHUYECKHMMH YCTpOIiCTBaMu,



COXPAaHEHMs 3[0pOBbs M COOJIOACHHUS HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpY>Karolleu cpere;

OCYILIECTBIATh TMOUCK HH(pOpManuu Qusnueckoro coaepxanus B HHTepHere,
CaMOCTOSITENTbHO (hOPMYIUPYs TMOMCKOBBIM 3ampoc, HAXOIUTh MYTH OIpPEICICHUS
JOCTOBEPHOCTH TIOJIyYEHHOM HH(POpPMALMKM Ha OCHOBE HMEIOIIMXCS 3HAHUH U
JONOJTHUTEIbHBIX HICTOUHUKOB;

UCTOJB30BAaTh IPH BBIOJHEHUM YUYEOHBIX 3aJaHUM  HAy4YHO--TIOMYJISIPHYIO
TUTeparypy (U3NYECKOTO COJEpKAHMS, CIIPABOYHBIC MaTE€pHajbl, PECYpChl CETH
WnTepHer, Biaaers NpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHMs
uHGbOpMaLUU U3 OHOHM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbIE ITMCHMEHHBIE U YCTHBIE COOOLICHMS Ha OCHOBE
uHpOpPMAIUN U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOTO COJEPIKAHHS, MyOIUIHO
IIPEJCTABIATh Pe3yJabTaThl IPOSKTHOM WM MCCIIe10BATENbCKON AESTEeNbHOCTH, IPH
TOM TIPaMOTHO HCIIOJIb30BaTh HM3Y4YEHHBIM MOHATHHHBIA ammapaT H3y4yaeMoro
pasgena (U3MKM ¥ COMPOBOXKIATH BBICTYIUICHHWE TMPE3CHTAMEH C yu&€ToM
0CcO0EHHOCTEH ayTUTOPUH CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOIIEro MUpa
11 ®dusuka - HayKa 0 IPHPOJIC 2 Bubnuorexa LIOK
' K pupon https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHHCCICHE BEMITHHAL https://m.edsoo0.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/I ITO3HAHUS 2 1 Bubmmorexa LIOK
' ¥ A https://m.edsoo.ru/7f416194
Hroro mo paszneny 6
Pa3nea 2. IlepBoHauyaibHble CBeleHUS O CTPOCHMH BellleCTBA
2.1 CtpoeHue BeliecTa 1 Bubmmorexa LIOK
' P B https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnuotexa [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHbie COCTO eIiecTBa 2 bubmorexa LIOK
: rperaTHbl TOSIHHS B TB
P - https://m.edsoo0.ru/7f416194
Hroro no pasneny 5
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
3.1 MexaHn4eCcKoe ABMKCHHE 3 bu6nmoreka [JOK



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

3.2 Hnepuus, Macca, IJIOTHOCTD 4 bubmmorexa [IOK
' P, ’ https://m.edso0.ru/7f416194
bubmuoreka [JOK
: .B 14
33 Cuna. Bt o https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBineHus TBEPABIMUA 3 bubmmorexa [IOK
' TeJIaMH, JKUAKOCTIMU U ra3aMu https://m.eds00.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 Bubmorexa LIOK
' a https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.3 ATMOChEPHOR HaBICHHC 6 https://m.edso0.ru/7f416194
JleiicTBHE KUJIKOCTH U Ta3a Ha bubnuotexa [JOK
4.4 . 7
HNOrpyXEHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Hroro no pasneny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEpPIrus
bu6mmorexa [IOK
A P
> 860Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
5.2 IIpocThie MeEXaHU3MBI 5 bubmmorexa [TOK
' POCTBIC Me 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
. M 4
>3 eXanpeckas snepru https://m.edso00.ru/7f416194
Hroro mo pazneny 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 KVIACC

KoanuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/n Kontpoabnbie IlpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmmorexa LTOK
' P - https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SIDIOBHIS HPOHECCHl https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKUE 3apsibl. 3apsyKEHHbIE 7 1 bubnmnoreka [HOK
' TeNa ¥ UX B3aUMOIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.2 IT i i 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoteka [IOK
2.3 M 6 1 15
ATHITTHBIC ABIICHILT https://m.edsoo.ru/7f4181ce
2.4 DIEKTpOMarHuTHAs UHIYKIHAS 4 bubmmorexa [TOK
' P b https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO HACOB I1
OBbI] @) CTBO HACOB I1O 68 3 145

I[TPOTPAMME



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

9 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM muppoBbIe
Ne n/n P Kontpoabnbie IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpen 1. Mexannueckue siBJICHUS
11 MexaHn4ecKoe JIBHKEHUE U CIIOCOOBI €70 10 1 bubnnoreka IIOK
' OIKCAHMSI https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHEL COXPaHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3nen 2. Mexann4yeckue K0J1e0aHUS M BOJHBI
bu6nuoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
2.2 M .3 8 1 3
CRAHHHCCIUE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pasjnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 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

Pa3nen 4. CBeToBbIE ABJICHUS

4.1 3aK0OHBI PACIPOCTPAHEHHUS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.2
JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4. P 2
3 a3JIoXeHue 0eIoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3pen 5. KBanToBbIE fIBJICHUS
51 Hcenyckanue U NoriomeHue cBeTa 4 1 bu6nuoreka [IOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOTIO siapa 6 1 bubmorexa HOK
' P AP https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
. s 7 1
53 FICPHBIC peaiiii https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 5 bubnmnorexka HOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO HACO 0) 102 97

I[TPOTPAMME



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 IINTAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTesibHbIE

pecypchl

®usuka — HayKa O PUPOJE.
SBnenus npupobl

dusznyeckue SABICHUS

du3nyeckre BEININHEI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4yruKa TeMIeparypbl”

Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanue PU3NYECKUX SBJICHUN
C IIOMOIIBLIO MOJEIeN

VYpok-uccnenosanue "lIposepka
TUIIOTE3bI: JAIHOCTh MOJIETA
IapyKa, MymeHHOT O
TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM OO0JIbIIe BhICOTA MycKa"

Crpoenue BemiectBa. ONBITHI,
JTIOKa3bIBAIOIINE JTUCKPETHOE
CTPOEHHE BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a



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

bubmuoreka [JOK

8 JlpIDkerie HacTALl BelliecTsa https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITH 1O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIupeHus Ta30B»
10 ArperaTHbIe COCTOSHUS
BEIIICCTBA
OCoOEHHOCTH arperaTHbIX
11 cocrosiHUI BoJbl. OO0O0IICHHE IO bubnmoreka [JOK
pazneny «llepBoHavanbHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEILIECTBAY
MexaHn4ecKoe ABUKEHHUE.
12 PaBHOMEpHOE HiepaBHOMepHoe bubnmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIKCHUC
13 Cxopoctb. EnunuIbl cKopocTH bubmorexa HOK
https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHH bub6nuorexa [IOK
JIBYDKCHUS https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnuorexa [JOK
UHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
IInoTHOCTE B TBa. Pacuer
16 Macocm (1)/10061):1]\141216 iena o Zrz bubmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopatopHnas pabora
17 «Onpenenenne MIOTHOCTH

TBEPAOTO TEIA»



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 reme

bubmuoreka [JOK

18 "[TnoTHOCTH BerecTBa" https://m.edsoo.ru/ff0al123c
Cuiia KaK XapaKTepucTUKa
19 B3auMoaeincreug teir. Cuiia
ynpyroctu. 3akoH ['yka
JlaGopaTopHas pabora
«M3y4eHne 3aBUCUMOCTH
20 pactsbkeHus (aedopMariim)
MPYKUHBI OT MIPHUIIOKEHHOM
CHUJIBI»
21 [[“IBnenue Tsarorenus. Cuna
TSDKECTHU
CBs13b MKy CHIION TSKECTH U
22 Maccoit TGJII;}./BGC tena. Pemenue bubmiorexa LIOK
https://m.edsoo.ru/ff0al778
3ajad4 1o teme "Cuna Tsokectn"
Cuna TsbKeCcTH Ha HUX
23 IJIaHeTax. d)mnqezclzll)(z; bubmmorexa LTOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH TUIAHET
24 N3mepenue cui. Jlunamomerp bubamorexa IOK
https://m.edsoo.ru/ff0al8cc
bu6mmorekxa [IOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CHJI
26 HanpaBneHIJ{IHano OJ’IHOP'I Brbmiorexa LIOK
. . https://m.edsoo.ru/ff0ala70
npsMoii. PaBHozieicTByIOMmAas CHI
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 [JOK
https://m.edsoo.ru/ff0alb9c

29

30

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

Pemenue 3agau Ha onpeneneHue
PaBHOJECHCTBYIOLIEH CUIIbI

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

31

Pemenne 3amad mo Temam: «Bec
tenay, «['padpudeckoe
n3o0paxkeHue cuim, «CHib,
«PaBHOZENCTBYIOIIAS CUID»

bubmuoreka [JOK
https://m.edsoo.ru/ff0alde0

32

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

33

34

35

JaBnenne. Crioco0bl
YMCHBIICHHUA U YBCIINYCHUA
JaBJICHUS

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

[Iepenaua naBiieHUs TBEPABIMU

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

bubnmnoreka [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

TCIaMU, XKUAKOCTAMU U ra3daMu.
3akoHn [Tackansg

HaBJ’ICHI/Ie B XXUJKOCTH U Irase,

https://m.edsoo.ru/ff0a25b0

bu6mmoreka [JOK

36 i
BPISBAIHOC AICHCTBIEM SR https://m.edsoo.ru/ff0a2718
TSKECTH
- P;[meHeHe 3ea)1aq 10 TEME . BuGmorexa LIOK
«/laBieHue B )KUAKOCTHU U Ta3e.
A https://m.edsoo.ru/ff0a2826
3akoH [lackamnsi»
bubmuoreka [JOK
38 Coo0
OODIIATOTHECH COCYAR https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece Bubmmorexa LIOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopineBoit
KHUJIKOCTHBIN HacoC
ATMmocdepa 3eMu 1 IPUUUHBI €€ bubnuorexa [JOK
41
CYIIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBIICHHE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue armochepHOro bub6nuorexa [IOK
nasnenusi. OneIT Toppruenm https://m.edsoo.ru/ff0a2da8
i | e e
s A https://m.edsoo.ru/ff0a2fc4
YpOBHEM MOpS
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 T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenoBa cuia

JlaGopaTopHas pabora
«OrnpenenenHre BITAIKMBAIOIICH
CUWJIBL, ACMCTBYIOLIEH Ha TeJO,
MOTPYKEHHOE B KHUIKOCTbH)

Jlaboparopuas paboTa 1mo Teme
«MccnenoBanuie 3aBUCHMOCTH
Beca Tejia B BoJie OT 00béMa
MOTPYKEHHOU B KHIKOCTh YaCTH
Tenay

IInaBanune Texn

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

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

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

52

Pemenue 3agau no remam:
«IlitaBanue cyoB.
BosnyxomnaBanue», «/laBnexnue
TBEPJBIX TEJ, )KUJIKOCTEU U
ra3oB»

bu6mmorexa [JOK
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,
JKUIKOCTEHN U Ta30By

bu6mmoreka [JOK
>4 Mexarecias pabora https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EnuauIesl MoHoCTH bubmoreia HOK
https://m.edsoo.ru/ff0a3f82
VYpok-uccinenoranue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabEMe 1o JecTHuie"
57 IIpocThie Mexanu3Msbl. Poiyar.
PaBHOBecHuE cun Ha ppiuare
Poruaru B TexHuke, ObITY U
58 npupoje. JlaboparopHas pabora 05 bubnnoreka [JOK
«MccnemoBanue yciaoBuii ' 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 JlaGoparopuas pabota 0.5
«M3mepenue KII/ HaknoHHOM
MJIOCKOCTH
61 Pemenue 3amaa mo teme "Pabora, bu6mmorexa [{OK
MotHoCcTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexanuyeckas SHEprusl. bubnuorexa [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 [JOK
https://m.edsoo.ru/ff0a4360

64

65

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

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTB. DHEPrUs»

66

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

68

PezepeHbiii ypok. Pabora ¢
TekcTtamu 1o Teme "JlaBiaeHue
TBEPJBIX TEJ, JKUJIKOCTEH U
ra3oB"

PezepeHbiii ypok. Pabora ¢

TekcTamu 1o Teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a4ffe



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

8 KVIACC

KoaudecTBO 9acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne Jara
. Tema ypoka Beero Konrpoabnbie IIpakruueckue nsysenus oOpa3oBaTe/IbHbIE
padoThI padoThI pecypcbl
OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN bubnmoreka [JOK
1 1
TEOPUU H UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOITBEPIKICHUS
) Macca u pa3Mep aToMOB U 1
MOJIEKYJT
Mogenu TBEPIOro, JKUAKOTO U
3 ra3§o6pa3H011)"I([) COéTOHEHﬁ 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a540e
BeIeCTBa
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUAKOTO U ra3000pa3HOro
4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYISIPHO-
KMHETUYECKOU Teopuu
5 Kpucrannuueckue u amopdabie 1 bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWIISIPHOCTb. 1 bubnuorexa [JOK
[ToBepXHOCTHOE HATSHKECHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paclIiupeHHe U CKaTue 1 bubmorexa IOK
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

TeMIEepaTypbl CO CKOPOCTHIO
TCIIJIOBOT'O IBMXXCHMA YaCTHUI]

9 Bryrtpennsis sneprus. CriocoObl bubmuorexka [JOK
U3MEHCHHS BHYTPEHHEH SHEPTHH https://m.edsoo.ru/ff0a5c60

10 Bunbl Teronepeaaun bubmoreia HOK

https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
"[IpakTHUeCKOE UCIIOIH30BAHNE
11 TeIfJIOBI)IX CBOMCTB BEIIIECTB U bubmiorexa LIOK
https://m.edsoo.ru/ff0a65c0
MaTepHayioB B IEJIAX
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [JOK
TEIJIOEMKOCTb 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 bubmuoreka [JOK
TETI000MeHa NP CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOOHOU U ropsue BoAbI"

Pacuer xkonndecTBa TEIIOTHI,

15 HEOOXOIUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TIPH
OXJIAXKICHUN
JlaGopaTtopHnast pabota ) Butnmorexa LOK

16 "OnpeneneHue yaeabHON

TEMJIOEMKOCTH BellecTna"

https://m.edsoo.ru/ff0a6bb0



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 ienbHas

bubmuoreka [JOK

17 TEIJIOTa CrOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBrieHue u OTBEpAEBaHUE

18 KPUCTAJUTHYECKUX IT)fe[n. VY nenpHast bubmmorexa LIOK

https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABIICHUS
JlaGopaTopHnas pabota
19 "OnpzneﬂzHHe I})/z[eJH,HofI Bubmiorexa LIOK
Y https://m.edsoo.ru/ff0a72fe
TEIUIOTHI [JIaBJICHUS JIb/1a

20 [TapooGpazoBanue u bubmmorexa [IOK
KOHJeHcalus. Mcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas temiora
napooOpa3oBaHUs U

21 KOI:ILIeHIC)aIII/II/I. 3aBHCUMOCTh Bubmmorexa LIOK

https://m.edsoo.ru/ff0a786c¢
TEMIEPATYPHI KUTICHUS OT
aTMoc(hepHOTro JaBICHUS
BrnaxnocTs Bo3ayxa.

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

93 Pemenue 3a1ay Ha onpe/eneHme
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX

24 nsurareneif. [lapoBas TypOuHa.

JIBurarens BHYTPEHHETO
CTOpaHus
o5 KIIJI TermoBOro ABUTATEIIS. bubnmuotexa [JOK

TennoBble ABUTATEIN U 3aIIUTa

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 "TernaoBsie
ABJIEHMS. MI3MEeHEeHHe arperaTHbix
COCTOSIHM BerrecTBa"

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

28

KonTtponpsHas pabora o Teme
"TerutoBble siBieHus. M3MeHneHne
arperaTHbIX COCTOSTHUI
BerecTna"

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

29

Onektpuzanus Ten. [[Ba pona
IIEKTPUICCKUX 3aPSIOB

30

31

Ypok-uccnenoBanue
"OnexTpu3anus Tesl UHAYKIUEH 1
IIPU COIMPUKOCHOBEHUU"

BzanmopencTeue 3apsyKeHHBIX
ten. 3akoH Kysnona

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

32

DIIEKTPUUECKOE TOJIE.
HanpsskeHHOCTB JIEKTPUYECKOTO
nosis. [IpuHIMn cynepnosuuuu
IIEKTPUYECKUX MOJIEN

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn snektpuyeckux
3apAI0B. DJIEMEHTaPHBIN 3apsi.
Crtpoenue aToma



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

IIpoBOIHUKY U TUATIEKTPUKH.

bubmuorexa [JOK

34 SaKOH COX AR https://m.edsoo.ru/ff0a8ef6
AIEKTPUUECKOTO 3apsiia
35 Pemienue 3a1ad Ha npuUMEHEHHE bu6mmoreka [JOK
CBOMCTB DJICKTPUUECKHX 3apsi/IOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBHUS €0
36 CYHIGC?BOBaHI/Iﬂ. I/Ic;quI/IKI/I bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlecTBUS 2IEKTPUUECKOT0 TOKA bubnmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 AIIEKTPUIECKOTO IOJIS Ha 1
MIPOBOJIHUKHU U TUDJIEKTPUKH"
39 DJIEKTPUUYECKHI TOK B METAJLIaX, 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 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a8bd6
peryaupoBaHue CHIIBI TOKa
DNeKTpUUeCKOe HAMpsHKEHHE.
42 Bonbsr™metp. JITaGoparopHas 05 bubnuoteka [JOK
pabota "U3mepenue u https://m.edsoo.ru/ff0a%e14
peryMpoBaHue HANpPsHKEHUS "
43 CormnpoTuBieHNE TPOBOJTHUKA. bubnmnoreka [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

JlaGopaTopHnas pabota
"3aBUCUMOCTD JIEKTPUYECKOTO
COIPOTHUBIICHUS IPOBOJAHUKA OT
€ro JUTMHBI, IJI0IA 1
MONEPEUHOT0 CEYCHUS U
Marepuana"

3aBUCHUMOCTDH CUJIBI TOKA OT
HanpspkeHus. 3akoH Oma jist
ydacTka 1enu

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

ITocaenoBarenbHOE U
napajieJIbHOC COCANHCHUA
IMPOBOAHUKOB

JlaGoparopHas paboTa
"ITpoBepka npaBuiIa CI0KEHHUS
HaIpPsHKECHUN TIPU
MIOCJIEI0BATEILHOM COEINHEHUN
JIBYX p€3UCTOPOB"
JlaGoparopHas paboTa
"ITpoBepka nmpaBuiIa AJIsl CHIIbI
TOKa IpY NapauIeIbHOM

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

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

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

bu6mmoreka [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

bu6mmoreka [JOK

>0 ziz(;:;g{h:; iiigj;gggm https://m.edsoo.ru/ffOaaf8a
Pabora u MmomHoOCTh

51 AJIEKTPUYECKOTO TOKA. 3aKOH bubmmorexa LIOK
Tikoys-Jleria https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnast pabora

59 "Onpenencane padboOTH U bubnmoreka [JOK
MOIIIHOCTH 3JIEKTPUIECKOTO https://m.edsoo.ru/ff0ab3e0
TOoKa"
DIIEKTPUUYECKHE LIETTH U

53 OTPEOUTENH IEKTPUUECKON bubmmorexa [IOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
ITonroroBka K KOHTPOJIBHOU
pabore 1o Teme "DIeKTPUIECKre Butnorexa LOK

54 3apsiibl. 3apsHKEHHBIE Tella U UX
psanvoeiictaus. TOCTOAHHBI https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUN TOK"
KonTposnbHas pabora no teme
"DIeKTpUUECKHE 3apsiIbl. Butmorexa LOK

55 3apsoKeHHBIC Tena U UX
A s ATT— https://m.edsoo.ru/ff0abea8
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 TTOCTOAHHBIX MAarHUTOB"

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

OnbIT OpcTeaa. MarHuTHoe nose
AJIEKTPUYECKOTO TOKA
MarauTHoe 1nosje KaTyIiKy C
TOKOM

[IpumeHeHHEe AIEKTPOMArHUTOB B
texHuke. Jlaboparopnas pabora
"N3yuenue neicTeus
MarHUTHOTO MOJIsl Ha TPOBOAHHUK
¢ TOKOM"

ONEeKTpOABUTATEIL TIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
JJEKTPOABUTaTENEH B
TEXHUYECKHUX YCTPOUCTBAX U Ha
TpaHncnopte. JlaboparopHas
pabora "KoHcTpyupoBanue u
U3y4eHue paboThl
aNeKTpoBuUraress"

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

Onekrporeneparop. CriocoOb
MOJTYYCHUS DIIEKTPUICCKON

0.5

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d?2

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

bu6mmoreka [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

SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBIIIEMBIX UCTOYHHKAX
SHEPIUU

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

KonTponbhas pabota no teme
65 "DJIeKTpUUECKNE U MAarHUTHbIE
ABJICHUS"

PesepHsblit ypok. Pabora ¢
66 TekcTamu 110 teme "TermnoBele
siBjIeHus"

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

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

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

PesepsHbliit ypok. Pabora ¢
68 TEeKCTaMu 110 TeMme "MaruuTHele
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 KJIACC

Ne
o/ Tema ypoka
n

Mexanunueckoe
JIBUKCHHUE.
MarepuanbHas
TOYKa

KoanuecTBo 4acoB

Kourtpousn
HbIE
padoTsbI

Bce
ro

Jara

IIpakTHye
usyue

cKHe
padoThI

HHUA

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchl

Cucrema
oTCUeTa.
OTHOCHUTENHLHOC
Th
MEXaHUYECKOTO
JBHKEHUS

PaBHOMepHOE
MPSAMOJIMHEHHOE
JIBUKCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0ad474

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0ad19a

HepasHomepHoe
MIPSMOJIMHEMHOE
JIBYDKEHUE.
Cpennsis u
MI'HOBEHHasl
CKOpOCTh

[IpssMmonuHeHOE
PaBHOYCKOPEHH
0€ JIBHKEHHE.
Yckopenue

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0ad8d4

CxkopocTb
MPSMOJIMHENHOT
0
PaBHOYCKOPEHH
OTO JBMKEHHUS.
I'pacdux
CKOpPOCTH
JlaGopaTopHas
pabota
"Onpenenenune
YCKOPEHUs Tema
npu
PaBHOYCKOPEHH
OM JIBYDKEHHUH
10 HAKJIOHHOW

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

fOadb18


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

mIockocTu"

CBoOomHOEe
8 MaJICHUE TEI.
Onpitel I'anmunes
PaBHOMepHOE
JBIKEHUE T10
OKPY>KHOCTH.
[lepuon u bubmmoreka [JOK
9 4acToTa https://m.edsoo.ru/f
oOpaIeHus. fOael76
JIuneitnas u
yriIoBas
CKOPOCTH
HentpocTpemur
10 eIBHOE
YCKOpEHUE
[TepBrlii 3ak0H bubnunoreka [JOK
11 HeroToHa. https://m.edsoo.ru/f
Bekrop cuib fOae612
EE?::H?KOH bubmuorexa [JOK
12 PasroeiicTEyIo https://m.edsoo.ru/f
fOae72a
mas cujia
gli:::H?KOH bubmuorexa [JOK
13 Cyneprosius https://m.edsoo.ru/f
f0ae982
CUI
Pemtertite saza bubmuorexa [JOK
14 ;{;KlzilzreHeHHe https://m.edsoo.ru/f
fOaeb6c
HrroTona
Cuna bubnuotexa [JOK
15 YIPYTOCTH. https://m.edsoo.ru/f
3akoH ['yka fOaeca2
Pemenue 3agau
16 o Teme «Cua
YIIPYTOCTHY
JlaGoparopHas
paborta bubnuorexa [JOK
17 «Onpenenenue https://m.edsoo.ru/f
KECTKOCTH fOaee28
TIPYKUHBDY
18 Cuna Tpenus bu6mmoreka [IOK

https://m.edsoo.ru/f



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

fOaf738

19

20

21

Pemrenue 3amau
o teMe «Criia
TPEHUS

JlaGopaTopHas
paborta
"Onpenenenue
KodunreHTa
TPEHUS
CKOJIbKeHUs"

Pemrenue 3anau
10 TEME
"3aKOHBI
Hsrorona. Cuia

yIPYTrOCTH.
Cuna tpenus"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOafa26

bu6mmoreka [IOK
https://m.edsoo.ru/f
fO0af8be

bubmuorexa [JOK
https://m.edsoo.ru/f
fOafb8e

22

Cuita TSDKeCTH |
3aKOH
BCEMHUPHOTO
TSATOTEHMUSL.
Yckopenue
CBOOOIHOTO
nageHus

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0af044

23

24

25

26

Ypok-
KOH(epeHIHS
"JIBu>KEeHUE TET
BOKpYT
IpaBUTALMOHHOT
0 LIEHTpa
(Conneunas
cucrema).
lamaxtuku"

Pemenue 3amau
o Teme "Cuia
TSDKECTH U 3aKOH
BCEMHUPHOTO
TATOTEHUS"

IIepBas
KOCMUYECKast
CKOPOCTb.
HesecomocTs n
Meperpy3Ku

PaBHOBecue
MaTepuaabHOU

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0af5f8

bubmuorexa [JOK
https://m.edsoo.ru/f
f0af33c

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



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TOYKH.
AOCOIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHON
OCBIO BpalECHUS

MOMEHT CHIIEL.

fOafe36

21 LenTp TsxecTn
Penterrte sazat bubmuorexa [JOK
28 ?&TeMe https://m.edsoo.ru/f
OMEHT CHIJIBI. f0b02ba
LenTp TsxecTn"
IloaroroBka k
KOHTPOJIBHOU
pabote 1mo Teme bubmmoreka [JOK
29 "MexaHu4ecKoe https://m.edsoo.ru/f
JIBUKCHHUE. f0b0408
BsaumoneiictBu
e ten"
KoHntposbHas
i
30 R https://m.edsoo.ru/f
. fOb06ec
B3aumoneiictBu
e Ten"
Nmnynsc Tena.
NMiynsc cuisl.
3akon bu6nmoreka [JOK
31 ;(;:)aHeHm https://m.edsoo.ru/f
yIIbea. fOb07fa
Yupyroe u
HEYIPYToe
B3aHMOJICHCTBHE
PemeHI/Ienganaq bu6mmorexa [IOK
32 EZXTeMe aKon https://m.edsoo.ru/f
PAHCHI f0b096C
HMMITYJThCa
Ypoxk-
KOH(epeHIHs
33 "PeakTBHOE

JIBIKEHUE B
MpUpoJIe U
TexHuke"



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

34

Mexanuueckas
pabora u
MOIITHOCTE

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb0a84

35

PaGora cuiibl
TAXKECTU, CUIIBL

YIOPYTOCTH H
CUJIBI TPEHUSA

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb0db8

36

37

38

39

40

41

JlaGopaTopnas
pabora
«Onpenenenue
paboThI CHITBI
TPEHUS TIPU
paBHOMEPHOM
JIBYDKEHUH TeJla
o
TOPHU30HTAIIBHOU
MIOBEPXHOCTH

CBs13b 3HEPIUM U
paboTHI.
IloTeHnuansHas
SHEPTUs

Kunernueckas
SHEprus.
Teopema o
KHHETHYECKOM
SHEPTUH

3akoH
COXpaHEHHUS
SHEPTUU B
MEXaHHUKE

JlaGopatopHas
pabota
«3yuenue
3aKOHa
COXpaHECHHMS
SHEPTUM»

KoneobarensHoe

JABHKCHHUEC U €TI0
XapPaKTCPUCTHUKHU

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb0c32

bu6nmoreka [JOK
https://m.edsoo.ru/f
fOb12fe

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb1858

42

3aTyxaromue
KoJIeOaHMsI.
BeiHyX1€HHBIE
KoJieOaHwusI.
Pe3onanc

bubmuorexa [JOK
https://m.edsoo.ru/f
f0b20f0



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

43

MaremaTnuecku
W U IPYXKUHHBIN
MasATHUKHU

44

45

46

47

48

49

Ypok-
HCCIIEIOBAHUE
«3aBUCUMOCTD
nepuo/ia
KoebaHuii OT
JKECTKOCTHU
MPY>KUHBI U
MAacChI Tpy3a»
[IpeBpaiienue
SHEPTHH MPHU
MeXaHHYECKHX
KoeOaHuAX

JlaGopaTopnas
paborta
«Omnpenenenue
Y4acTOTEI U
repuo/ia
KoJIcOaHmi
MIPYXUHHOTO
MasITHUKA»

JlaGopaTtopHas
paborta
«IIpoBepka
HE3aBHCHUMOCTH
nepuosa
Kose0aHui
Ipysa,
MO/IBEILIEHHOTO
K HUTH, OT
MAaccChl Tpy3a»

MexaHu4eckue
BOJIHBI.
CaoiicTBa
MEXaHUYECKHUX
BOJIH.
[IpononbHeIE U
MOTIEPEYHBIE
BOJTHBI

Ypoxk-
KOH(epeHIHs
"MexaHu4YeCcKHe

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb197a

bubmuorexa [JOK
https://m.edsoo.ru/f
fOblaec

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb197a

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb21fe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

BOJIHEI B
TBEPJIOM TeEIIE.
CelicMuueckue
BOJIHBI"

50

3BYK.
Pacnipoctpanenu
€ U OTpakeHHe

3ByKa

51

Ypok-
HCCIICIOBAHUE
"HaOmroneHue
3aBUCHMOCTHU
BBICOTHI 3ByKa
OT YacCTOTHI"

52

I'pomkocTh
3ByKa U BbICOTA
TOHA.
AKycTHYECKUI
pe30HaHC

53

54

55

Ypok-
KOH(epeHIHS
"V npTpasByk u
nH(ppa3ByK B
MIpUPOJIE U
TexHUKe"
[ToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"3aKOHbI
COXpaHEHHUS.
Mexanunveckue
Koje0aHus u
BOJIHBI"

KonTponbHas
pabota o Teme
"3aKOHBI
COXpaHEHUS.
MexanndecKue
KOJICOaHMs U
BOJHBI"

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb23ca

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb25f0

56

DNeKTpOMarHuT
HOE TIOJIE.
DNeKTpOMarHuT
HBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2abe



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

57

CaoiicTBa
3IEKTPOMarHuTH
BIX BOJH

58

59

Ypok-
KOH(epeHIHs
"[IIkana
AJICKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanue
AJICKTPOMArHUTH
BIX BOJIH JIJIS
COTOBOM cBs3H"
Ypok-
HCCIIEI0BaHUE
"U3yuenue
CBOICTB
3JIEKTPOMArHUTH
BIX BOJIH C
IIOMOIIILIO
MOOMIBLHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2c6ec

60

Pemenne 3amaq
Ha OIpEIEIICHUE
YaCTOTHI U
JUTMHBI
3JIEKTPOMATrHUTH
OU BOJTHBI

61

62

63

DNeKTpOMarHuT
Has pupoJia
cBeta. CKOpoCTh
CBETa.
BonnoBsie
CBOMCTBA CBETa

HUctounukn
CBeETA.
IIpssmMonuneitHoe
pacrpocTpaHeH!
€ CBeTa.
3aTMeHus
ComHua u JIyHsl

3akoH
OTpaKECHHUS
CBeTa. 3epKaia.
Pemenue 3agau

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0b31d0

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0b3658

bubmuorexa [JOK
https://m.edsoo.ru/f
f0b38c4



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

Ha MPUMCHCHUC
3aKOHa
OTpa’KECHUA
CBE€Ta

64

[Ipenomiuenue
cBeTa. 3aKOH
MPETOMIICHUS
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb3aea

65

66

67

ITonxHoe
BHYTpPEHHEE
OTpa)keHue
CBETA.
Hcnonn3oBanue
IOJIHOTO
BHYTPEHHETO
OTpaXEHUS B
OITHYECKUX
CBETOBOJIAX

JlaGopaTopHas
paborta
"UccrenoBanue
3aBHCUMOCTHU
yria
MIPEIIOMIICHUST
CBETOBOTO JTy4a
OT yrJja MajgeHus
Ha TpaHUIle
"BO31yX-
crexio""

Ypok-
KOH(epeHIHs
"Ucnonp3oBanu
€ TIOJIHOTO
BHYTPEHHETO
OTpaKCHUS:
CBETOBOJIBI,
ONTUKOBOJIOKOH
Has CBI3L"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb3c5c

68

69

JIMH3EL.
Onrtuyeckas
CHJIa JIMH3EI

ITocTpoenue
M300paKeHHi B
JIUH3aX

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb3f2c

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb444a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a

70

71

JlaGopaTopHas
paborta
"Onpenenenue
(dhokycHOTO
paccTosiHus U
ONTUYECKOMN
CHJTBI
coOuparoren
JUH3BI"

Ypok-
KOH(epeHIHs
"Onruueckue
JTUH30BBIC
npubopsr"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0b4206

bubmuoreka [JOK
https://m.edsoo.ru/f
fOcOa7e

72

73

74

['ma3 kak
ONITHYECKAsI
cucrema. 3peHue
Ypok-
KOH(EpeHIIHS
"IledheKThI
3penus. Kak
COXPaHHTH
3penue"”

Paznoxenue
0ejoro cBera B
cnektp. OnbITh
Hrrotona.
Cnoxxenune
CTHEKTPAITLHBIX
IIBETOB.
Hucnepcus
CBeTa

bubmuorexa [JOK
https://m.edsoo.ru/f
f0b4684

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc0f4c

75

Jlaboparopnast
pabota "OnbIThl
0 Pa3I0KEHUIO
Oesoro cBera B
CHEKTp U
BOCTIPUSATHIO
1BeTa
MPEIMETOB TPH
HUX HaOJIIOIeHNH
gepes [BETOBbIC
¢bunabTpel"

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcOe2a

76

Ypok-



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

MPaKTUKYM
"BoyHOBEIE
CBOIiCTBa CBeTA:

JUCTIepCHs,
uHTepdepeHIns
u audpakmms"”
Io’gzggopz[a " bu6mmoreka [IOK
77 nnaeTapHas https://m.edsoo.ru/f
fOc12a8
MOJIETIb aTOMa
[Tocrynatel
78 bopa. Monens
aroma bopa
Hcnyckanue n
forIoTerHe bu6mmoreka [IOK
79 ?B:TT?)TOMOM' https://m.edsoo.ru/f
o fOcl44c
JIuHnenyaTeie
CHEKTPhI
Ypok-
MIPaKTUKYM bubnnorexa [JOK
80 "Habmaronenue https://m.edsoo.ru/f
CIIEKTPOB f0c1550
ucIycKkanus"
PagnoaxkTuBHOCT bubmorexa HOK
81 . https://m.edsoo.ru/f
b 1 € BUJIbI f0c1672
Crpocrne bubnuorexa [JOK
82 ?{T OMHOTO 71pa. https://m.edsoo.ru/f
YIIOHHA fOc18ac
MOJIETb
PagnoakTuBHEBIE bu6mmoreka [IOK
83 MIpeBpaICHHS. https://m.edsoo.ru/f
H3oToms! fOclal4
PemeHI/I.e sanat bu6mmoreka [JOK
84 ?; Teme: https://m.edsoo.ru/f
alII/IoaKTI/IBHI)I" foclbda
€ TIPEeBpAICHUS E—
85 [Tepuon
noJrypacrnajaa
Ypok- Bu6miorexa [OK
86 KoHGepeHLts https://m.edsoo.ru/f
"PagroaKTUBHBI

€ U3JIYUCHUA B

f0c2126


https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126

pupoJie,
MeIUIINHE,
TexXHuke"

87

88

Snepubie
peaKkuuu.
3aKOHBI
COXpaHEHUS
3aps0BOTO U
MacCcoOBOT'O
quces

DHeprusi CBs3U
ATOMHBIX SITIEP.
CBs13b MaccChl U
SHEPTHH

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc1ch8

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcld7a

89

Pemenne 3amaq
110 TEME
"SAnepHbie
peakuu"

90

Peaknuu
CHUHTE3a U
JIETICHUS SIAEP.
Hctounuku
sHepruu CosHIla
" 3BE3N

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc1e88

91

92

Ypok-
KOH(EpEeHIIHs
"SAnepHas
SHEPreTHKa.
JencTBus
PaaNOAKTUBHBIX
W3Jy4YECHHUH Ha
YKUBBIE
opraHu3msI"

IloaroToBka k
KOHTPOJIBHOU
paborte 1o Teme
"JyeKTpOMaruu
THOE TI0JIC.
DNeKTpOMarHuT
HBIC BOJIHEL.
KBanToBnic
SIBIICHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c223e

93

KoHntponbHas
pabota 1o Teme



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e

94

95

"DnexTpoMarsu
THOE TI0JIE.
DJIEKTPOMArHuT
HbIE BOJIHBI.
KBanToBbIie
siBJIeHUS"

[ToBTOpEHME,
00o01IEeHNE.
JlabopaTopHbie
paboTHI IO
Kypcy
"B3aumopeiicTs
ue ten"

[ToBTOpEHME,
00o01IEeHNE.
Pemenne
pacyYeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 I10 TEME
"TemnoBeie
npouecch”

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc245a

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c2572

96

97

[ToBTOpEHME,
o0o0meHue.
Pemienue
pacyeTHBIX U
Ka4eCTBEHHBIX
3aj7a4 1Mo TeMe
"KII/I TermoBbIx
JIBHUTATENCH"

IToBTOpEHME,
00001IeHHE.
Pemenue
pacyeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TeEME
"KIT/Q
AIEKTPOYCTAaHOB

"

OK

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c2a22

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc2b30

98

[ToBTOpEHME,
o0o01eHue.
JlabopaTopHbie
paboTHI TIO
Kypcy
"CBeToBbIe

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc2c52



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52

SABJIeHUS"

99

[ToBTOpEHME,
0000111IeHHE.
Pabora ¢
TEKCTaMH T10
TeMe "3aKOHBI
COXpaHEHUs B
MexaHuke"

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc2d6a

10

10

10

[ToBTOpEHME,
0000111IeHHE.
Pabora ¢
TEKCTAaMH 110
TEME
"Konebanusa u
BOJHBI"

[ToBTOpEHME,
00o01IEeHNE.
PabGoTa ¢
TEKCTAMH 110
TeMe "CBeToBBIE
sBJIeHHU"

IToBTOpEHME,
00o01IeHNE.
PabGoTa ¢
TEKCTAMH 110
TEME
"KBaHToBas u
siepHast
¢uzuka"

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c2e82

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c3044

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102

3 27

YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 17151 VUEHUKA

» ®usuka, 7 knacc/ [epeimkua .M., UBanos A.U., Akiimoneproe odmiectBo «M31aTenbcTBO

«ITpocBemenne»

» dusuka, 8 xknacc/ [epsimkua .M., Usanos A.U., Akiimoneproe oobmectBo «M3maTenscTBO

«ITpocBemenne»


https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044

» ®usmka, 9 xknace/ [epwimkun .M., I'yrauk E.M., UBanoB A.U., [TerpoBa M.A.,
AxkmmonepHoe obmiectBo «M3narenbetBo «IIpocBermenue
METOAUYECKHUE MATEPHUAJIbBI 1JIs1 YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



