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HOACHUTEJIBHASA 3AIINCKA

[TporpamMa no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIEro oOpa3oBaHMs COCTABIEHAa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHMI K pe3yiabTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHON mporpamMmsbl, mpeactaBieHHbIx B OI'OC OO0, a Takke ¢ ydérom
dbenepaibHON paboueil mporpamMmbl BocnuTanus ¥ KoHuenmuu mnpenomaBaHusi y4eOHOTO
npeamera « PU3uKay.

CopepxaHue  mporpaMMbl 1O  (U3MKE  HAOpaBieHO Ha  (OpPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TI'paMOTHOCTH OO0YyYaroIMXCs U OpraHU3alyi0 U3yuyeHUs (QU3MKH Ha
NeSITeIbHOCTHOM OCHOBE. B mporpamMme mo (u3MKe YYHUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusauuu TpeboBanuii @I'OC OOO Kk mMiIaHHpPyeMbIM JIMYHOCTHBIM H
METanpeMETHBIM  pe3ylbTaraM  OOydeHHus, a TaKKe  MEXIPEAMETHbIE  CBSI3U
€CTeCTBEHHOHAYYHbIX y4EOHBIX NMPEIMETOB HA YPOBHE OCHOBHOTO 00I11er0 00pa3oBaHusl.

[TporpaMMma 1o ¢u3MKe ycTaHABIMBAET paclpeieleHne yueOHOro MaTepuana 1no rojam
oOyuyeHus (Io Kiaccam), IpejylaraeT MNPUMEPHYIO IOCIEA0BATEIbHOCTh H3YyUCHHS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUS MPEIMETHOIO COAEpX aHUS U Yy4€Te BO3PACTHBIX
0COOCHHOCTEH 00yJaronxcs.

[Iporpamma mo ¢u3uke pazpaboTaHa C LENBIO OKa3aHUs METOJUYECKOW MOMOIIN
YUUTENIO B CO3JaHUU paboyeil mporpamMmsbl 0 y4eOHOMY MpEIMETY.

®uzuka SABISIETCS CUCTEMOOOPA3ylOIIMM Il  €CTECTBEHHOHAYUHBIX  Yy4eOHBIX
IpPEIMETOB, IOCKOJIBbKY (PU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U SIBICHUA,
U3y4aeMbIX XMMHEH, OMOIOoruel, acTpoHOMUer U Qu3ndeckoil reorpadueil, BHOCUT BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHUpA, IPEI0CTaBIsIeT Hanboiee sicHble 00pasiibl IPUMEHEHUS
HAy4YHOT'O METO/1a O3HAHMS, TO €CTh CII0CcO0a MOIYYeHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OpHa U3 rMaBHBIX 33734 GU3NUYECKOT0 00pa3oBaHMs B CTPYKType o0I1ero o0pa3oBaHus
COCTOMT B (OPMHUpPOBAHUU ECTECTBEHHOHAyYHOM TPaMOTHOCTHM M HHTEpeca K Hayke y
o0yJaromuxcs.

Uzyuenne ¢usuku Ha 0a30BOM ypOBHE MpEINoOJaraeT OBJIAJEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEpU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHUS;

e HHTEPNPETUPOBATH JIaHHBIE M HCIOJIH30BaTh HAayYHbIE JOKAa3aTeJIbCTBA IS
IIOJIy4EHUS BBIBOJIOB.

[lenn m3ydenus GU3NKU Ha YPOBHE OCHOBHOT'O OOINET0 OOpa3oBaHUs OMPEEICHBI B
Konuenmuu mnpenogaBanus ydeOHoro mpeamera «®usuka» B 00pa3oBaTeNbHBIX
opranmzanusax Poccuiickoit deneparuu, peaqns3yrMUX OCHOBHBIE 00IIE00pa3oBaTEIbHBIC
IpOorpaMMbl,  yTBepkAEHHOW pemenuemM Komrernn  MuHHCTEpCTBA  MPOCBELLEHUS
Poccutiickoii @eneparuu (mpotokoit oT 3 aexadps 2019 r. Ne [TK48H).

Henn nzyvenus pusnkm:

e IIpUOOpETEHHE HHTEpeca M CTPEMIICHHS OOYYaroIUXCi K HAydHOMY M3Y4YEHUIO

MPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE MPEJICTABIECHUI O HAY4HOM METOAE MO3HaHUs U (popMupoBaHHe
HCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBICHUSM;

e (opMupoBaHNE HaydyHOIO MHPOBO33pPEHMs KaK pe3ylbTaTa H3y4eHHs OCHOB
CTPOEHUS MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHMe NpEACTAaBICHUH O poau (QU3MKK UId DPa3BUTHUA  JAPYIHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUI;

e pa3BUTHEC TMPEACTABICHUN O BO3MOXHBIX cdepax Oyaymieit mnpodeccrnoHambHON
JeSTeIbHOCTH, CBSI3aHHOM C (DU3MKOHM, MOATOTOBKA K JalbHEUIIEMY OOYYEHHUIO B
9TOM HalIpaBJICHUU.

JlocTikeHne 3TUX Lesed mporpamMmbsl 1O (U3MKE Ha YpOBHE OCHOBHOIO OONIEro

o0pa3oBaHus 00ecreunBaeTCs PEIICHHEM CIICAYIOIINX 3a4a4:

e IpPUOOpPETEHHE 3HAHUM O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;



e nmpuoOpeTeHHe YMEHUW OIUCHIBaTh U OOBICHATH (PU3MUECKHe SBICHUS C
WCIIOJIb30BAHUEM IOTYyUYEHHBIX 3HAaHUMH;

e OCBOCHHME METOJIOB PEUICHMs MPOCTEHIIMX pPacUETHBIX 3aja4 C MCIOJIb30BAHHEM
(bu3nYeCKUX MOeIel, TBOPUYECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 337124,

e pa3BUTHE YyMEHMH HaAOMIOIATh TNPUPOJHBIC SBICHHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble pabOTHl M JKCIIEPUMEHTAIbHBIE MCCIEIOBAaHHUS C HCIIOIb30BaHUEM
U3MEPUTENbHBIX TPHUOOPOB;

e OCBOCHHE NPHUEMOB pabOTHI ¢ MH(pOpManHel GU3NIECKOTO COJNEPIKAHUS, BKIFOYAS
MHGOPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSX (PU3UMKH, aHaJN3 U KPUTHUECKOE
OlLIEHHBaHNE UH(POpMAIUY;

e 3HAaKOMCTBO cO cdepamMu NPOPECCHOHATHHON ESITENILHOCTH, CBSI3aHHBIMU C
(GU3MKOW, W COBPEMEHHBIMH TEXHOJOTUSMHU, OCHOBAHHBIMH Ha JIOCTHIKECHHUSIX
¢buznyecKoil HayKu.

Ha usyuenne dusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus
otBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezen0), B 8 kiacce — 68 dacos (2
yaca B Hezleni0), B 9 kiacce — 102 yaca (3 yaca B HeZIeN0).

[Ipennaraemslii B nmporpamme mno ¢u3nke mnepedyeHb JabopaTopHbIX pabOT U OMBITOB
HOCHUT PEKOMEHJATENbHBIM XapakTep, yYUTENb JAENAeT BBHIOOP MPOBEIEHUS J1aOOPaTOPHBIX
paboT U OMBITOB C YYETOM HMHIMBUIYAITbHBIX OCOOCHHOCTEH OOydYaromuxcs, CIUCKa
HKCIIEPUMEHTANIbHBIX 3a/IaHHM, TMpeJiaraéMbIX B paMKaX OCHOBHOTO TOCYAapCTBEHHOIO
JK3aMeHa Mo (PU3MKe.

COJAEPKAHUE OBYUYEHMUASA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPYKAKOIIEr0 MUpPa.

®dusnka — HayKa o npupoje. ABneHus npupoasl. Pu3nuecKue sIBICHUS: MEXaHUYECKHE,
TEIJIOBBIC, AJICKTPUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBHIC.

Ouznyeckue BenUyuHBL. M3MepeHue Qusnuecknx BennuuH. DPu3ndeckue MmpuOOpHI.
[TorpemHocTh U3MEpeHUd. Mexk1yHapoaHas CUCTEMA €IUHHII.

Kak ¢usmuka u apyrue ecTeCTBEHHbIE HAyKW M3y4aloT MpUpoay. EcTrecTBeHHOHAYYHBIH
METO/ TIO3HAHUS: HAOJIOJIEHWe, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIABHKEHUE THIIOTE3,
OKCIIEPUMEHT IO TPOBEPKE THUIOTE3, OOBSICHEHHE HaOmomaeMoro spieHus. OmnucaHue
(GU3UYECKUX SIBICHUH C TOMOIIBIO MOJCIICH.

Hemoncmpayuu.

1. MexaHnueckue, TeIIOBbIC, JIEKTPUICCKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. Dusnueckue TMNpuOOPHl U TMpoUeaypa TMPSAMBIX HW3MEPEHUN aHAJIOTOBBIM U

MG POBBIM IPUOOPOM.
Jlabopamopuwsie padbomot u onvimol.
Omnpenenenye HeHbl JeNeHUs HIKaIbl K3MEPUTEIBLHOTO MpUodopa.
W3mepenne pacCcTOSHUN.
N3mepenne 00bEMa JKUAKOCTH B TBEPIOTO Tea.
Ornpezenenne pa3MepoB MaJlbIX TEJ.
N3mepenne Ttemmeparypbl IPHU IMOMOIIM YKUIKOCTHOTO TEPMOMETpa M JaTYMKA
TEMIIepaTypBhl.
6. IlpoBeneHue uccienoBaHUS MO MPOBEPKE TMIOTE3bI: NANbHOCTH MOJETA ILAPHKA,
MYIEHHOTO TOPU30HTAILHO, TeM OO0JIbIe, YeM OOJBIIIE BHICOTA MTyCKa.

Pa3znea 2. [lepBoHayasibHbIe CBEIEHUSI 0 CTPOCHUM BellecTBA.

CrpoeHue BelIECTBA: aTOMbl W MOJIEKYJbI, UX pa3Mepbl. ONbITh, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOEHHUE BEIIECTBA.

JBrwxxenne uvactui] BemecTBa. CBs3b CKOPOCTH JIBXKEHMSI YaCTUL[ C TEMIIEPATypOH.
BpoynoBckoe nBmwkenue, nuddysus. B3aumonaeiicTBue 4YacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEHM U  TBEPABIX
(kpucTanmmuyeckux) Tell. B3auMocBsi3b MeXay CBOWCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX

asrONE
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COCTOSIHUSIX U UX aTOMHOMOJIEKYJIAPHBIM cTpoeHueM. OCOOEHHOCTH arperatHbiX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBMKEHHUSL.

2. HaGOmoaenue nuddysun.

3. HabOmonenue sBieHuil, OOBACHSIOMINXCS TMPHUTSHKCHUEM WJIM OTTAIKUBAHUEM

YacTHUIl BEIIECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Omenka quamerpa aToMa METOJIOM PsJIOB (C UCTONIb30BaHUEM (hoTorpaduii).

2. OmbITHI IO HAOJTFOICHUIO TETUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJIIPHOTO MPHUTSIKEHUS.

Paznen 3. /[BuskeHue U B3aUMOJAeiiCTBUE TeJl.

Mexannyeckoe ABM)kKeHHe. PaBHOMepHOoe M HepaBHOMEepHOe IBuxKeHue. CKOpOCTb.
Cpenusis CKOpOCTh IPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTu u BpeMeHU ABUKEHUSI.

SIBnenue uHepnuH. 3aKOH MHepUUHU. B3anMozeicTBue Ten Kak MPUYMHA U3MEHEHUS
CKOPOCTH ABM)KEHMs Tell. Macca kak Mepa MHepTHOCTH Teina. [lnmoTHocTh BemiectBa. CBs3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JUHHIIE 00bEMa BEIIECTBA.

Cuna kak XxapakTepucThKa B3auMonencTBusa Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenne cuiibl ¢ MOMOIIBI0 JUHAMOMETpa. SIBlieHHEe TATOTeHHS M cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux maHetax. Bec tena. HeBecomocTs. CiokeHue Cuil, HallpaBJIEHHBIX 110
oaHoil mpsmoi. PaBHoxeicTByromas cwi. Cwia TpeHusa. TpeHUEe CKONbXKEHUS W TPEHHUE
nokost. TpeHue B IpUpo/ie U TEXHUKE.

Hemoncmpayuu.

Habntoienne MexaHu4ecKoro JBUKEHUS Tena.
N3mepenne ckopoCTH NPSIMOJIMHEWHOTO JIBUKEHUS.
Habuntoienue siBieHMs] UHEPIIUH.
HabmnroneHue u3MeHeHus! CKOPOCTH ITPU B3aUMOJICHCTBUH Tell.
CpaBHeHue Macc 10 B3aUMOJIEUCTBUIO TE.
CrnosxeHue CHJl, HAPaBJICHHBIX 110 OJJHON MPSIMOK.
JIaﬁopamopnble pabomout u onvimel.
1. OmpeneneHrie CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapUKa B KUAKOCTH, MOJETHU
AIEKTPUUECKOTO aBTOMOOUIISI U TaK Jlajee).
2. OmpeneneHue cpeaHe CKOPOCTH CKOJBKEHUS OpycKa WM MIapuKa M0 HAKIIOHHON
IJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
OnbIThI, A1EMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTskeHHs (nedopmanun) mpyKUHbI
OT MPHUIIOKEHHOM CHUITBI.
5. OmnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI TPEHUS CKOJIbKEHHS OT Beca Teja
U XapaKTepa COMPHUKACAIOMINXCS TOBEPXHOCTEM.

Paznen 4. /laBiienne TBEPABIX TeJl, ) KUAKOCTE U ra3oB.

HaBnenne. CrnocoObl yMEHBIICHHS W YBEIWYEHHUS JAaBleHus. JlaBmeHue rasa.
3aBUCHUMOCTh JIaBJEHHUsS ra3za OT 00béma, Temmeparypbl. [lepemaua naBiaeHus] TBEPABIMU
TeJTaMH, KUIKOCTSIMHU U razamu. 3akoH [lackans. [THeBMaTH4eckre MallMHBI. 3aBHCHUMOCTh
JABJICHUS KUIKOCTH OT riayOuHbl. ['mapocratnyeckuii mapagokc. CooOIIaronecs: CoCyIbl.
['uapaBnuyeckue MeXaHU3MBI.

AtMocdepa 3emnn U atMocepHoe aaBiieHue. [IpuynHbl CylecTBOBaHUS BO3TYIIHOM
obonouku 3emun. OnbiT Toppuuennu. M3mepenue armocdepHoro naBieHus. 3aBUCUMOCTb
atMoc(epHOro JaBleHUS OT BBICOTHI HaJX ypoBHeM Mops. [Ipubopbl ans u3MepeHUs
aTMOC(hEpHOTO JTaBJICHHUS.

JleficTBue JKMOKOCTM M Tra3a Ha MOIPY:KEHHOE B HHUX Telo. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [1naBanue ten. Bo3gyxoraBanue.

Hemoncmpayuu.

1. 3aBucumocTb AaBIEHUA ra3a OT TEMIEPaTypPHl.

2. Tlepenaua maBneHUs )KHUIKOCTBIO U Ta30M.

SN
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CooOutaromuecs cocyabl.
I'unpasnuyeckuii pecc.
[IposiBnenue neicTBUst aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAJKUBAIOIIECH CHIIBI OT O0BbEMA MOTPYKEHHOW YacTH Tena Hu
IJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITATKUBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJKOCTH.
8. VYcnoBue mnaBaHus TeN: IUIaBaHHE WJIM TOTPYKEHHWE Tel B 3aBUCHUMOCTH OT
COOTHOUICHUS TUIOTHOCTEN TeJla U KUIAKOCTH.
Jlabopamopuwie pabomut u onvimol.
1. HccnenoBanue 3aBUCHMOCTHM Beca Tela B BOJE OT 00bEMa MOTPYyKEHHOU B
JKUJKOCTh YacTH Tea.
2. OrmpeneneHue BBITATKUBAIONICH CHIIBI, JCHCTBYIONIEH Ha TENlO, MOTPYKEHHOE B
JKUJKOCTb.
3. TlpoBepka HE3aBUCHMOCTH BBITAIKHBAIOIIEH CHIIBI, JCWCTBYIOIIEH Ha TelO B
JKUJKOCTH, OT MacChl TeJA.
4. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKUBAIOLICH CHIIbI, JEHCTBYIOLIEH
Ha TENO B XHUAKOCTHU, OT 00BbEMa MOTPYKEHHON B JKUIKOCTh YACTH TeJda U OT
IUIOTHOCTH KMJIKOCTH.
5. KonctpynpoBanue apeoMeTpa WIM KOHCTPYMPOBAHHE JIOAKKM M OMNpeleleHue eé
TPY30IO0IbEMHOCTH.

Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHEprus.

Mexannueckast pabota. MOIHOCTb.

[TpocTeie MeXxaHU3MBI: phIyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus
priuara. [IpumeHeHue npaBuia paBHOBECHS pbluara K OJI0KY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ] mpocTeix MexaHu3MoB. [IpocTbie MeXaHU3MEBI B OBITY U TEXHUKE.

Mexannueckast sHeprud. KuHeTtnueckas w moTteHuuaidbHas sHeprus. [IpeBpamieHue
OJIHOTO BU/Ia MEXaHUYECKON SHEPTUHU B APYTOi. 3aKOH COXPAaHEHUS YHEPIMH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuwvie padbomot u onvimel.

1. Ompenenennie pabOThl CUJIBI TPEHHUS TPH PABHOMEPHOM JBIKEHHUH Tella TIO0

TOPU30HTAIILHON IOBEPXHOCTH.

2. HWccnenoBaHue yciaoBHI paBHOBECHS phluara.

3. WMsmepenne KI1/] HakTOHHOH IIIOCKOCTH.

4. W3ydeHue 3aKOHA COXpAHEHUsI MEXaHHMUECKOH YHEPIHUU.

SIS AR S

~

8 KUIIACC

Pa3nen 6. TenyioBble ABJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KMHETUUECKOW TEOPUM CTPOEHUSI BEILEeCTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OTBITHI, TOATBEPKAAIOIINE OCHOBHBIC IOJIOKECHUS
MOJIEKYJIIPHOKUHETUUECKOU TEOPUH.

Mopenn  TBEPAOTO, KUAKOTO M Ta3000pa3HOTO  COCTOSIHMM  BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KUAKOCTEH U TBEPABIX
TE€1 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISpHO-KHHETHYecKoW Teopuu. CmauuBaHue U
KanWUIsipHbIE ABJICHUS. TernoBoe pacliupeHue 1 CKaThe.

Temmepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBIKEHUS YACTHIIL.
Buytpennsss sHeprusi. CrocoObl HM3MEHEHHsI BHYTPEHHEW DJHEpPruu: TeIuionepenada u
COBEpIIeHHE padoThl. BUIbI TeTUIONEpEe1aun: TEIIIONMPOBOAHOCTh, KOHBEKIIHSI, U3TyUEHUE.

KoymuectBo TemuioTsl. YaenabpHas TEIUIOEMKOCTh BEIIECTBA. 1eIIOOOMEH W TEILIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOTO Oananca. [1naBneHue u oTBepAeBaHNE KPUCTAILTHUECKUX
BEIIIECTB. YelbHas TeruoTa muiaBieHus. [lapooOpa3zoBanue W koHaeHcarus. lcnapenwue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCHUMOCTH TEMIIEPATYPhl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

Brnaxnocts Bo3myxa.
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OHeprus TOIUIMBA. Y IeJbHas TEIIOTa CrOPaHMs.

[Tpunuuner pabdotsr TeroBelx asurareneil KIIJ[ temoBoro asuratens. TerioBbie
JBUTATEIIU U 3aILUTa OKPY)KAIOILEH CPEIbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaX.

Hemoncmpayuu.

1. HaGmronenue OpOYHOBCKOTO ABHKEHHS.

2. HaGOmoaenue nuddysun.

3. HaOmionenue siBIeHUI CMauMBaHUS ¥ KaMUIAPHBIX SBICHUH.

4. HalmoaeHne TemI0BOTO PaCIUPEHUS TE.

5. M3MeHeHuwe JaBJieHUS Ta3a MpH H3MEHEHHMH 00bEMAa W HarpeBaHUHM WJIH

OXJIAXKACHUH.
6. IlpaBuna u3MepeHus: TeMIIEPATYPHI.
7. Buasl Temnonepenayu.
8. OxnaxaeHue Ipu COBEPIICHUN PAOOTHI.
9. HarpeBanue rpu coBepIlieHUU paOOThl BHEIIHUMU CHJIAMHU.
10. CpaBHEHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOnroneHue KUIIEHUS.
12. HabnroeHue mocTOsTHCTBA TEMIIEPATYPhI MTPH TUIABJICHUH.
13. Mozaeny TEIIOBBIX IBUTATENEH.
Jlabopamopnwvie pabomot u onvimel.
1. OmpIThl O 0OHAPYKEHUIO ASUCTBUS CHUIJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
2. OnbITHI IO BEIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIM MIIH caxapa.
3. OmnbITel MO HAOMIOJIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, KUIKOCTEH M TBEPIBIX
Te.
Omnpenenenue JaBlIeHUs BO3IyXa B OaJUIOHE IIIIPHIIA.
5. OmnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb JAaBJIEHHS BO3JyXa OT €ro oobéMa u
HarpeBaHUs WIN OXJIAKICHHUS.
6. IIpoBepka THIIOTE3bI JWUHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPHUUYECKOI TPyOKe OT TeMIepaTyphI.

7. HaOmronenue n3MeHeHUs BHYTPEHHEH dHEPTUu Tella B pe3yJibTaTe TeIIonepeiadu

¥ pabOThI BHEIIHUX CHIL.

8. MHccrenoBanue sBIEHUS TEINIOOOMEHA IPH CMEUIMBAHWW XOJOIHOH W TOpsueit

BOJIBI.
9. OmnpeneneHne KOJUYECTBA TEIUIOTHI, TOJYYCHHOTO BOJOW TpPU TEIUIOOOMEHE C
HarpeTbIM METaJUIMYECKUM LIIHUHIPOM.

10. Onpenenenne ynenpHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca uCIapeHus.

12. OnpeneneHre OTHOCUTEIIBHOMN BIIAKHOCTH BO3TyXa.

13. Omnpenenenrie yAenbsHOM TEIUIOTHI IJIABJICHHUS JIb/A.

Paznen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

Onektpusanus Tel. J[Ba poaa 3lNeKTpUUECKUX 3apsioB. BzauMopaeiicTBue 3apsKeHHBIX
ten. 3akoH KysnoHa (3aBHCHMMOCTH CHIJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJ OT BEJIUYHHBI
3aps0B U PACCTOSTHUS MKy TEIAMH).

Onektpuueckoe  mone. Hanpsok€HHocTe  anekTpuyeckoro  mois.  [lpunuun
CYNEPIIO3UINH JIEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DiIeMEeHTapHbIN 3nekTpuueckuil 3apsan. CtpoeHue
atoma. [I[poBOIHUKY U TUANEKTPUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija.

DONEeKTpUYecKUd TOK. YCJIOBHUS CYIIECTBOBaHHS 3JEKTPUYECKOTO ToKa. McTouHMKM
MOCTOSTHHOTO TOKa. J[eWCTBUS AJIEKTPUYECKOTO TOKA (TEIUIOBOE, XMMHYECKOE, MarHuTHOE).
DIIEKTPUUYECKHUM TOK B )KHIKOCTSIX U ra3ax.

Onektpuyeckas uenb. Cuia Toka. DJeKTpuueckoe HampsbkeHue. ComnpoTHUBIIEHUE
IIPOBOJHMKA. YJIEIbHOE CONPOTHBIEHHE BellecTBa. 3akoH OMa Ui y4yacTKa LENu.
[TocnenoBarenpHOE M NapaIEIBHOE COEAMHEHUE TIPOBOJHUKOB.

e



PabGoTa m MomIHOCTH AeKTpuYeckoro Toka. 3akoH J[xoyns—JleHma. Daekrpuyeckue
LETH U TIOTPEOUTENHN AIIEKTPUYECKON SHepruu B ObITy. KopoTkoe 3ambIkaHue.

[Toctosinable MarHuThl. B3aumonelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE IOJIE.
MarunuTtHoe nojie 3eMJI U €ro 3HaueHue ISl *KU3HU Ha 3emuie. OnbIT Dpcrega. MaruutHoe
noJjie AJNEeKTpudeckoro Toka. [IpuMeHeHMe 5SIEeKTpOMAarHUTOB B TexHUKe. JlelicTBue
MarHUTHOTO IIOJII Ha TPOBOJHUK C TOKOM. OJEKTPOABUIATENb IOCTOSHHOIO TOKA.
Hcnonp30BaHue 37IEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Oneitel  @apagess. SIBneHue snexkTpoMarHUTHONM uHAyKuuu. IlpaBwino JleHna.
Onekrporerepatop. CrocoObl MONMYYEHHsS SJICKTPUYECKOM SHEpPruu. DIEKTPOCTAHIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

1. Dnekrpuzanus Te.

JIBa posa 31EeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBHIE 3apsyKEHHBIX TEll.

YCeTpoCTBO U JEHCTBHE JIEKTPOCKOTIA.

DJeKTpocTaTuYecKas HHAYKIIUS.

3aKOH COXpaHEHMsI AIEKTPUUECKUX 3aps10B.

[TpOBOAHUKY U TUAIEKTPUKH.

MonenupoBaHi€e CUIOBBIX JIMHUMN 3JIEKTPUUYECKOTO TOJISL.

VIcTOYHUKY TOCTOSTHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

0. DIEeKTpUYECKUH TOK B KHUIKOCTH.

11. T'a30BbI# pa3ps.

12. 3mepeHue CUlbl TOKa aMIEPMETPOM.

13. M3Mepenue 2IeKTPUIECKOTo HAPSHKEHHUS BOJIbTMETPOM.

14. PeocTat 1 Mara3uH CONpOTHBICHUN.

15. B3aumoielicTBHE MOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3/ieNICHUs MOJTIOCOB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX MOJIEH TTOCTOSIHHBIX MAarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHOE 10Jie TOKa. DJIIEKTPOMArHUT.

20. [leficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

21. DneKTpoIBUTATENb TOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBJICHHS SJIEKTPOMArHUTHON HHTYKITUH.

23. OmbiTer Dapaest.

24. 3aBUCUMOCTD HaIPABJICHUS WHAYKIIMOHHOTO TOKa OT YCIOBUI €r0 BOSHUKHOBEHHS.

25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomut u onvimul.

OMBITHI 110 HAOIOACHUIO JIEKTPHU3ALUN TEJT HHAYKIIHEH U MPU COMPUKOCHOBEHUH.

WccnenoBanue neCTBUS AIEKTPUUECKOTO TOJIS HA TPOBOJIHUKHU U TUAJIEKTPUKH.

CoOopxka u mpoBepka pabOThI ATEKTPUICCKOM IIEMH TTOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHUE CHIIbI TOKA.

W3mepenne u peryaupoBaHue HAPSDKCHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKAa, HAYLIETO 4YEpe3 pPE3UCTOp, OT

COIPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUSI HA PE3UCTOPE.

7. OmnpIThl, JEMOHCTPUPYIOUINE 3aBHUCHUMOCTh DJEKTPHUECKOTO COMPOTUBICHUS
MIPOBOJAHMKA OT €T0 JJIMHBI, TUIOIIAIU TONIEPEYHOr0 CEYEHHs U MaTepHarna.

8. TlpoBepka mpaBuia CIOXEHHS HAIMPSHKCHUN MPH MOCIEAOBATEILHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. TIlpoBepka npaBuiia JUisl CUJIbI TOKA MPHU MapaieIbHOM COETMHEHUH PE3UCTOPOB.

10. Omnpenenenuie pabOTHI AMEKTPUIECKOTO TOKA, HIAYIIIETO Yepe3 PE3UCTOp.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepe3 JIAMIIOYKY, OT
HaINpspKeHUs Ha Heil.

13. Onpenenenne KII/[ narpesares.

HBOo~NoORWDN
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14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MAarHUTOB.

15. 3yyeHre MarHUTHOIO IIOJII IOCTOSSHHBIX MAarHUTOB IPU UX OOBEIUHEHUH MU
paszeneHun.

16. MccnenoBanue ACHCTBUS SJIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnpIThl, NEMOHCTPHUPYIOIIHE 3aBHCHUMOCTh CHUJIBI B3aHMOJCHCTBHS KaTYIIKH C
TOKOM U MarHuTa OoT CHJIbl TOKAa U HAaIIPaBJIEHUS TOKA B KaTYIIIKE.

18. NU3y4enue neiicTBUS MAarHUTHOTO TOJIS HA IPOBOJHUK C TOKOM.

19. KoncTpyupoBaHue U u3y4eHue paboThl JIEKTPOIBUTATEISL.

20. Usmepenune KIIJI snekTpoaBUTaTeIbHON YCTAHOBKH.

21. OnBITHI IO WUCCIICOBAHUIO SIBICHUS JCKTPOMAarHUTHOW MHIYKIMH: UCCIIEIOBAaHUE
M3MEHEHUH 3HAaYeHHsI U HaIpaBJIeHUS! MHAYKIIMOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBrmxkenue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JIBKEHMs. PaBHOMepHOE IpsMOJIMHENHOE aBMKeHHEe. HepaBHOMepHOe
NpsIMOJIMHENHOE NBMKEeHHE. CpelHsAs M MTHOBEHHas CKOPOCTh Tela IPH HEPAaBHOMEPHOM
JIBUKCHUM.

VYckopenue. PaBHOyckOpeHHOe MpsiMOJMHEHHOe aABikeHue. CBOOOJHOE TNaJieHHe.
Onpitel [anunes.

PaBHOMepHOE BHXeHME 10 OKpYyx)HOCTH. [leproa u yacrora obpamenus. Jluneinas u
YTJI0Bask CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HerotoHa. Bropoii 3akon HetotoHa. Tpetuit 3akoH HerotoHa. [IpuHnmn
CYNEPIIO3HULINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHMs CKOJIBKEHMs, Cruila TPEHUS
MOKOSI, IPYTUE BUBI TPEHMUS.

Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TATOTEHMA. Y CKOPEHHE CBOOOIHOTO MajeHHUS.
JBuxenne mnnaHer Bokpyr Comnpna. IlepBas kocmmuueckas ckopoctb. HeBecomocTs u
NEPETPY3KH.

PaBHOBecue matepuanbHOM TOUkU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
Teja C 3aKpEeIIEHHOM OChIO BpallleHuss. MOMEHT cuibl. LIeHTp TsKecTH.

Nmnynec tena. U3menenne umnynbsca. Mmynbe cuiibl. 3aKOH COXpaHEHHsI UMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannyeckast pabota 1 MOIIHOCTh. PaboTa cun TsxkecTH, ynpyroctu, TpeHus. CBs3b
sHepruu U pabotel. IloTeHIManbHas SHEprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loreHnmanbHass dSHeprus cxarod npyxuHsl. KuHernueckass osHeprus. Teopema o
KMHETUYECKOW YHEPrUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW DHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHHUS Tesla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.

2. CpaBHeHHE IyTeH W TPACKTOPHIA IBWXECHHS OJHOTO U TOTO YK€ TeJla OTHOCHUTEIIEHO
pa3HBIX TEN OTCYETA.

3. H3mepenHne CKOPOCTH M yCKOPEHUS TPSMOIUHEHHOTO JBMKEHUSI.

4. WccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBMKEHHUSL.

5. HaOmronenue nBuxeHHs Tea MO OKPYKHOCTH.

6. HabGmiogeHue MexaHMYECKHX SBJICHUHM, MPOUCXOMAIIMX B CHUCTEME OTCYETa
«Tenexka» mnpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHH OTHOCHUTEIBHO
KabuHeTa (PU3HUKH.

7. 3aBHUCHUMOCTb YCKOPEHUS Tella OT MacChl Tela U AEMCTBYIOLIEH Ha HErO CUIIBI.

8. HaOmroneHue paBeHCTBA CHIT PU B3aUMOJICHCTBUU TEII.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKECHHH.

10. Ilepenaya ummyJsibca Mpy B3aUMOJICHCTBUH TE.

11. IlpeoOpa3oBaHus SHEPTUH MIPU B3AUMOJICHCTBUH TEII.

12. CoxpaHneHre UMITyJIbCa PU HEYIPYTrOM B3aUMOJICHCTBUH.

13. Coxpanenue uMnysbca npu abCOIOTHO YIIPYroM B3aUMOJICHCTBUY.



14. HaGmroieHre peaKTHBHOTO JABUKCHUSI.

15. Coxpanenne MEeXaHUYECKOM SHEPTHH MIPU CBOOOTHOM HaICHUH.

16. CoxpaHeHue MEXaHUYECKOM SHEPrUM TMPH JBIKEHUU Tejla IMOoJA JeHCTBHEM
TPYKUHBIL.

Jlabopamopuwie pabomut u onvimol.

1. KoHcTpyupoBaHue TpakTa JIjs pa3roHa U JaJbHEHIIEr0 paBHOMEPHOIO JBUKECHMS
[IapUKa WIH TEIEKKH.

2. OmnpeneneHue cpenHel CKOPOCTH CKOJBKEHUSI OpyCcKa WM JBMKEHHS IIapUKa I0
HAKJIOHHOM MJIOCKOCTH.

3. OmnpeneneHne yCKOPEHUs Teja MPHU PAaBHOYCKOPEHHOM JIBHKEHHWHU 10 HAKIOHHOM
TJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JIBH)KEHUU
0e3 HayaIbHON CKOPOCTH.

5. IlpoBepka TruUIIOTE3Bl: €COM NPU PABHOYCKOPEHHOM JBW)KEHMM 0€3 HayaJbHON
CKOPOCTH TYTH OTHOCATCA KaK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnemoBaHue 3aBHUCHUMOCTH CHJIBI TPEHHSI CKOJBXKEHHSI OT CHJIBI HOPMAalIbHOTO

JTaBJICHMSL.

Omnpenenenne korhdueHTa TPEHUS CKOIBKECHHUSL.

Omnpenenenne KECTKOCTU NPYKUHBI.

9. Ompenenenue pabOTHl CHUIIBI TPEHHS] MPU PABHOMEPHOM JBMKEHMHU Tela IO

TOPU30HTAIILHOM MOBEPXHOCTH.
10. Onpenenenne pa®OTHI CHIIBI YOPYTOCTH TNpPH MOABEME Ipy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U TIOJIBUKHOTO OJIOKOB.

11. M3yueHue 3akoHa COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanu4ueckue K0J1e0aHusA U BOJIHEI.

KonebarensHoe aprkeHne. OCHOBHBIE XapaKTEPUCTUKHU KojeOaHWi: epuoJ], 4acTora,
aMIMTyna. MaremMaTM4ecKud W NPYXKUHHBIM MasTHHUKHU. [IpeBpaiieHue sHEprum mnpu
KOJIe0aTEeIbHOM JIBH)KEHUH.

3aryxatomue kosieOaHusa. BeiHykaeHHble KojeOaHusi. Pe3zonanc. MexaHudeckue
BOJIHBL. CBOMCTBAa MeXaHUYECKHUX BOJIH. [IpooapHbIE U TONEpeyuHble BOIHBL. J[11MHA BOJIHBI U
CKOpOCTh €€ pacmpocTpaHeHHs. MexaHuyecKrne BOJIHBI B TBEPAOM Teje, CeHCMUYECKUe
BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u yabTpa3ByK.

Hemoncmpayuu.

1. HaGmronenue xoseGaHUM TEN MO AEUCTBUEM CHUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Habmoienue xonebanwuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabintoieHue BBIHYK/IEHHBIX KOJIEOaHUI U pe30HaHca.

PacnipocTpanenue mpoAoIbHbIX U ONEPEUHBIX BOJIH (Ha MOJEIN).

Habmtoienue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HaHC.

JIaﬁopamopnbte pabomout u onvimel.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJIEOAHUN MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHne 9YacTOTHI U TIEpUO/Ia KOJIeOaH A TPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH NEpHO/a KOJIeOaHUI MOJBEIIEHHOTO0 K HUTU Ipy3a OT
JUTHHBI HUTH.

4. WccnenoBaHue 3aBUCHUMOCTH Tepuoja KoJeOaHUM MNPYXKUHHOTO MasTHHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCMMOCTHU MepuoJia KOJeOaHUN rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTb IepHOoJa KoJieOaHUM MpPYKUHHOTO
MasTHHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yCKOpeHHUs! CBOOOHOTO TaJCHUSI.

Paznes 10. DieKTpoMarHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.

o N
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DJIEKTPOMAarHUTHOE IoJIe. DIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BosiH. lllkana s1eKTpOMarHUTHBIX BOJIH. VCIosib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JUIS
COTOBOM CBSI3U.

DnexkTpoMarHuTHas npupojaa ceera. CkopocTs cBeTa. BoaHOBbIE CBOCTBa CBETA.

Hemoncmpayuu.

1. CaoiicTBa 2IEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIe CBOICTBa CBeTA.

Jlabopamopnwvie padbomot u onvimel.

1. U3yyeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOTO TesnedoHa.

Pasznen 11. CBeroBble siBICHHS.

JlyueBas monenb cBeta. Mctounuku cBera. [IpsMonnHeitHOe paclipoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH mperaomiieHHUs cBera. [logHOE BHYTpEeHHEE OTpaKeHHE
cBeta. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPaXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xon nyuedt B nuH3ze. Onrtudeckas cuctema ¢oTroamnmnapara, MUKPOCKONA H
Teneckona. [ a3 kak onTuueckas cucrtema. bin3opykocTs M 1adbHO30PKOCTb.

Pasnoxxenune Oemoro cera B crekTp. OmbiTel HploToHa. CroskeHHE CHEKTPalbHBIX
uBeToB. Jlucnepcus cBera.

Hemoncmpayuu.

1. TlpsmonuHeitHOE pacpocTpaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300pakeHNU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
ITpenomiieHne cBeTa.

OnTHYecKuii CBETOBO/I.

Xon nyuelt B coOuparomei JuHse.

Xox J1ydeil B paccenBaroleH JIMH3E.

[Tony4yenue n300paxeHnit C MOMOIIIBIO JIHH3.

. Ilpunnun neiictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopnens riasa.

11. PaznoxeHue 0emoro cBeTa B CIIEKTP.

12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPa’KEHUsI CBETOBOTI'O JIyya OT YIJla MaJeHHUS.
2. Hzydenue xapaKkTepUCTHK H300paKCHUS TPeIMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yIJia MPEJIOMIICHHS CBETOBOTO JIyda OT YIjla MajeHus
Ha TPaHMIIE «BO3AYX—CTEKIION.

[Tony4yenne n300paxkeHUH C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne (HOKyCHOrO pacCTOSHUS M ONITHYECKON CHIIbI COOMPAIOLIEH JINH3HI.
OnbITHI IO PA3TI0KEHHIO OEJIOT0 CBETa B CIIEKTP.

OnpITHI 110 BOCHPUATHIO I[BETA MPEIMETOB MPHU UX HAOIIOJIEHUN Yepe3 I[BETOBbIE
(GUIBTPBI.

Pa3nen 12. KBanToBLble sIBJeHHS.

OmnsiThl Pe3epdopaa u nmnanerapuas monens aroma. Mogaens aroma bopa. Mcnyckanue
Y TIOTJIOIIEHHE cBeTa aToMOM. KBaHTHI. JIMHEYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Aub(a, Oeta- M ramma-uzinydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas mMozens aroMHoro sigpa. M3ortomnbsl. PapnoaktruBHBIE TpeBpamieHus. llepuon
N0JIypacnaaa aTOMHBIX sIZIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apSAIAOBOIO M MAacCOBOIO YHMCEN. DHEPIus
CBs3M aTOMHBIX sjaep. CBs3p Macchl M SHepruu. Peaknum cuHTE3a W JeNeHus  saep.
Wcrounuku sHeprun ConHua u 3BE31.

Anepnas sHepreTuka. JledcTBUS paAuOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPTaHU3MBbI.

Hemoncmpayuu.

1. CnexTpbl U3ITy4EHUS U MOTIOLICHUSI.

2. CrnekTpbl pa3IHyHbIX ra30B.

©CoOoNoORWN
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3. Cnektp BoJopoja.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka MOHU3MPYIOIUX U3TYyUECHUH.

6. Perucrpanus u3nydeHus IPUPOIHBIX MUHEPATIOB U MPOJYKTOB.

Jlabopamopuwie pabomut u onvimol.

1. HaOnroseHue CIUTONIHBIX M JMHEHYATHIX CIIEKTPOB U3ITYUYCHUSI.

2. HccrnenoBaHue TPEeKOB: M3MEPEHHME SHEPIMM YacTUII 110 TOPMO3ZHOMY IyTH (IO

¢dororpadusim).

3. H3mepenwne paanoakTHBHOTO (PoHA.

IToBTOpHTE/ILHO-0000IIAKOIIUIT MOLYJIb.

[ToBTOpUTENBEHO-0000IIAONIMI  MOIYAb MpeIHa3HA4eH I CUCTeMaTH3aluu |
0000IIeHUsT TIPEIMETHOTO COJEpPKAHUS U ONbITAa JEATENBHOCTH, MPHOOPETEHHOTO NpHU
U3yYEHHH BCEro Kypca (U3MKH, a TaKXkKe Ul MOJTOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY
9K3aMeHy MO (U3UKE I 00YJaIOUINXCSl, BBIOPABIINX 3TOT Y4eOHBIN TpeaMET.

[Ipy wW3yd4eHUM MAAHHOTO MOAYNS pEAIU3yITCS M CHCTEMAaTU3UPYIOTCS  BHIbI
JESTEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CIEeYMBAETCsl JOCTH)KEHHE IIPEIMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00yUeHHUs, GOPMHUPYETCS €CTECTBEHHOHAYYHAs
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB MCCJIEIOBAaHUS SIBICHUN NPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSIMU OOBSCHATH (PU3MYECKHE SIBICHMS, NPUMEHSsS IOJIyY€HHbIE 3HaHMA,
pemaTth 3a/1a4k, B TOM YUCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNMANBHO AESITEIbHOCTHBIM XapakTep JaHHOTO paszzesia peanu3yercs 3a CUéT
TOT0, YTO OOYHaIOIIMECS BBIMOIHSIIOT 331aHNs, B KOTOPBIX UM MpEAIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHA pAcHO3HAaBaTh U HAYYHO OOBSICHATH (U3NUECKUE
SBJICHUS B OKPY KAIOIIEH TPUPOJIE Y TIOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/bI UCCIIEI0BAHNS (PU3NUECKUX SBJICHHUM, B TOM UUCIIE AJIs
MPOBEPKHU TUINOTE3 U MOIYUEHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HauOoJiee BaXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOIMH,
HanpuMep, MPaKTUYECKOr0 HCIOJB30BAaHUS PA3JIMYHBIX MCTOYHHKOB SHEPTrUM HAa OCHOBE
3aKOHA IIPEBPALICHUS U COXPAHEHUs] BCEX U3BECTHBIX BUI0B YHEPTUHU.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
1O ®U3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenne ¢(u3WKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABJICHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pPa30BaTENIbHBIX PE3YJIbTATOB.

B pesynbrare wn3ydenus (U3MKM HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
oOyuarorierocst OynyT c()opMUpPOBAHbI CIEAYIOIINE JIUYHOCTHBIE PE3YJIbTAThl B UACTH:

1) maTpMOTHYeCKOro BOCIUTAHMA:

- NPOSIBJIGHUE HHTEpeca K MCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON
du3nueckoil HayKH;

- IEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpa:KAaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

- TOTOBHOCTb K AaKTHMBHOMY Y4YacTHIO B OOCYXJIEHMHM OOILIECTBEHHO 3HAaYMMBIX U
ATUYECKHX MPOOIJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTIKEHUH (pr3ukwy;

- OCO3HaHME BaXXHOCTH MOPAJIbHO-ITUUECKUX MPUHIUIIOB B I€ATEILHOCTH YYEHOTO;

3) 3cTeTHYEeCKOro BOCTIMTAHUS:

- BOCIPHATHE JCTETUYECKMX KauyecTB (U3UYECKOM Hayku: €€ TapMOHHYHOIO
MOCTPOEHHUS, CTPOT'OCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUS:

- OCO3HaHME LIEHHOCTH (hr3MUYEeCKON HaAyKH KaK MOLIHOIO MHCTPYMEHTA O3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIEH COCTABIISIONIEH KyJIbTYpHI;

- pa3BUTHME Hay4yHOH J10003HATENBHOCTH, HHTEpeca K  HCCIEeI0BaTEIbCKON
NeSITeTbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbS H IMOLMOHAIBLHOI0 0J1ar0ONOTyYH:
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- OCO3HaHME IIEHHOCTU 0e30macHOro o0pasa *KHM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpEe, BaXHOCTH TpaBWil O€30MacHOrO0 TOBEJCHHUS Ha TPaAHCIOPTE, HA JOporax, ¢
JJIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B IOMALIHUX YCIOBUSX;

- c¢(hOpMHUPOBAHHOCTh HaBbIKa Pe(ICKCUM, MPU3HAHUE CBOETO IpaBa HA OMIMOKY U
TAKOTI'0 K€ ITpaBa y APYroro 4ejaoBeKa;

6) TPya10BOro BOCIMTAHMSA:

- aKTUBHOE Yy4YacTHME€ B pELICHMHM MPAKTUYECKUX 3ahady (B paMKaXx CEMbH,
00pa3oBaTeNbHOM  OpraHu3ali, TopojJa, Kpas) TEXHOJOTUYECKOW U  COIUAIBHOU
HalpaBJIEHHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUH;

- HHTEPEC K MPAKTHYECKOMY U3YUEHUIO podeccuii, CBI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0THYECKOr0 BOCTIMTAHHUSA:

- OpHEHTalMs Ha MPUMEHEHHE (U3NYECKUX 3HAHWW JUIS pelIeHus 3afad B 00JacTu
OKpYXKarolleH cpelpl, IIIaHUPOBaHMSI OCTYIIKOB U OLIEHKU UX BO3MOXKHBIX IOCIEACTBUN IS
OKpY>Karollei Cpebl;

- OCO3HaHMeE INT00ANBHOT0 XapakTepa 3KOJOTHUECKUX MpoOIeM U MyTel ux peleHus;

8) ajanTanuu K U3MEHAIOIMMCH YCJIOBUAM COLHAIBHON U IPUPOIHOI cpeabl:

- NOTpeOHOCTh BO B3aMMOACWCTBUM IPHU BBINOJHEHUHM HCCIEIOBAaHUNH M IPOEKTOB
(u3nYeCKOM HaIlPaBIEHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM APYTHX;

- IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUYECKYIO EATENBHOCTD;

- OTPEOHOCTh B ()OPMHUPOBAHUHM HOBBIX 3HAHW, B TOM uuciie (HOpMYyTUPOBATH WJCH,
HOHSATHS, TUIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH (PU3UKU;

- IUVTAHUPOBAHKUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpeMJIEHHE AaHAJIW3MPOBaThb M BBIABIATH B3aMMOCBSA3M MPUPOIBI, OOIIECTBa U
HKOHOMMKH, B TOM YHCIIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OLIEHKa CBOMX JEHCTBHI C Y4E€TOM BIMSHMS HAa OKPYXKAIOLIYIO CpEeay, BO3MOKHBIX
17100aIbHBIX TOCIECTBUHA.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynpTare ocBOeHHS NpOrpaMMbl IO (DU3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus y oOywaromierocss Oyayr chopMupoBaHbl MeTanpeaMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIIME [T03HABATEJIbHBIE YHHBEpCajbHble Y4YeOHblE HEMCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJIbHbIE YUeOHbIE IEHCTBUS, PETYISITUBHBIE YHUBEPCAJIbHBIC YUeOHbIE IEHCTBHUS.

Ilo3naBaTe/bHBbIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckue AeiicTBUS:

® BBIABJIATH U XapaKTePHU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBIICHUN );

® YCTaHaBIIMBAaTh CYIICCTBEHHBIM TPHU3HAK KJIACCU(PUKAIMK, OCHOBAHMS  JUIS
0000I11IeHUS U CPABHEHUS;

® BBIABIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUYMS B paCCMATPUBAEMBIX (haKTaxX, TaHHBIX
1 HAOJTIOJICHUSX, OTHOCSIINXCS K (PU3HMUECKUM SIBIICHUSM;

® BBIABJIATH MPUYNHHO-CIICJICTBEHHBIE CBSI3HM MPH M3YYEHUU (PU3MUECKHUX SIBICHUN U
MPOLIECCOB, JEJIaTh BBIBOJbI C HCIOJIb30BAHUEM JEAYKTHUBHBIX W HHAYKTHBHBIX
YMO3aKJIFOUECHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PU3NUECKUX BETUYMH;

® CaMOCTOSITENBHO BBIOMPATh CHOCOO pemieHUs y4eOHOH (Qu3mueckol 3amauu
(cpaBHEHHE HECKOJIbKMX BApHUAHTOB DPEIICHMs, BHIOOp HamOOJee MOIXOJSAIIETO C
y4€TOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBrble ucciienoBaTeJ bCKHeE AeHCTBHS .

®  HCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIILCKUN HHCTPYMEHT ITO3HAHUS;

® TPOBOAUTH IO CAMOCTOATEIHBHO COCTaBJIEHHOMY IIJIaHY ONBIT, HECIOXHBII
(bu3MYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHIE (PH3UIECKOTO SIBICHUS;

® OICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYICHHYIO B XOJIC
WCCTIEOBAHUS WIH SKCIIEPUMEHTA;
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CaMOCTOATENbHO  (OPMYIUPOBaTh OOOOIIEHUST H BBIBOJBI 1O PE3yIbTaTam
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

MIPOTHO3MPOBATh BO3MOXHOE JallbHEHIIEe pa3BUTHE (PU3UYESCKUX MPOIECCOB, a
TAKXXC BBIABUTATb MPCAIIOJIOKCHUA 00 wux Pa3sBUTHUM B HOBBIX YCJIOBUAX U
KOHTEKCTaXx.

Pab6ora ¢ undopmanmeii:

NPUMEHATh PA3TMYHBIC METO/BI, HHCTPYMEHTHI M 3alpOCHl IPU MOWUCKE U OTOOpe
MHGOPMALIUY WU TAaHHBIX C YIETOM MpEeIOKEHHON yueOHoM (hru3ndeckoi 3a1a4u;
aHaTM3UpPOBaTh, CHUCTEMATH3UPOBAaTh M  HMHTEPIPETUPOBATh  HH(OPMAIUIO
Pa3INYHBIX BUAOB M (POPM NPEICTABICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hopMy mpeacTaBieHHs HHOOPMALUH H
WLTIOCTPUPOBATh peIIaeMble 33Jaui HECIOKHBIMUA CXEMaMH, JAUarpaMMaMu, WHOU
rpaduKoi ¥ ©X KOMOMHAIMSIMHU.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIEC yqeﬁﬂme JeHCcTBUA:

B XOJ€ OOCYXIeHHUsI y4eOHOro Marepuana, pe3yJbTaToB JIA0OPATOPHBIX PadOT U
MPOEKTOB 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaeMOW TeMbl M BBICKA3HIBATh
WJICH, HAIlCJICHHBIC HA PENICHHE 3aJa4d W TOJJICPKaHHE OJIaroKenaTeIbHOCTH
OOIIeHMS;

CONOCTABJIATEL CBOU CYXKACHHUA C CYXIACHUAMU [JPYIrUux YYaCTHHKOB AvaJIora,
OOHapyXUBaTh Pa3TUIHUE U CXOJICTBO TIO3HIIHIA;

BbIPpAXXaTb CBOIO TOUKY 3PCHUS B YCTHBIX U IIMCbMEHHBIX TCKCTAX,

MyOJINMYHO TPEACTABIATH PE3YyJAbTaThl  BBIMOJIHEHHOTO (PU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, POCKTA);

MIOHMMATh M UCIOJb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIWBUyaJbHON pabOThI
NIPU PEIICHUN KOHKPETHOH (PU3HUECKOM TPOOIEMBI;

MPUHUMATH IIETH COBMECTHON MEsITeNbHOCTH, OPTraHM30BBIBATH JCUCTBUS MO €&
JOCTHKCHHIO: pPACIpeNeNsaTh poyH, OOCYXKIaTh TPOIECChl W PE3yabTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITOJIHATh CBOKO 4acTh PalOTHI, IOCTUTAs KAYEeCTBEHHOTO pe3yjibTaTa Mo CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYS CBOU HeﬁCTBHﬂ C APYIMMH YICHAMH KOMAaHbI;
OLICHMBATh KA4yeCTBO CBOErO BKJIaAa B OOMMA TPOMYKT TIO KPHUTEPHUSM,
CaMOCTOSITENILHO C(OPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepPcaIbHbIE YUeOHbIE 1eliCTBUA
Camoopranmsanus:

BBISIBIISITH TPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYalUsX, TPEOYIOLIUX IS
pemeHust GU3NYecKuX 3HaAaHUMH;

OpPUEHTHPOBATHCS B PA3INYHBIX MOJIXOJaX MPUHATUS pEeIIeHUN (MHIUBUAYAIbHOE,
MPUHSTHE PELICHUS B TPYIIINE, IPUHATHE PELICHUI TPYIINOif);

CaMOCTOSITENIFHO COCTAaBJIATh JITOPUTM pelIeHUs (U3NYECKOl 3a1auM WM IUlaHa
UCCIIEIOBAHHSL C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEAJaracMble BAPUAHTHI PEIICHUN;

JienaTth BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJILHbIH UHTEJJIEKT:

JIaBaTh a/IEKBATHYIO OLIEHKY CUTYallUu U IpeJylaraTh IUlaH €€ N3MEHEHHUS;
OOBSICHATh MPUUYUHBI JIOCTH)KEHUS (HEIOCTUIKEHHUs) Pe3yJbTATOB JESTEIbHOCTH,
JlaBaTh OLIEHKY MPHUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUA
(Gu3M4ecKoro McciaeloBaHUs WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB,
M3MEHHBILUXCS CUTYalMi, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLIEHHBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JPYIrOoro 4eioBeKa B XOJ€ CHOpa WIM IUCKYCCUU Ha
HAY4YHYIO TEMY, IOHUMaTh MOTHUBbI, HAMEPEHU U JIOTUKY JIpYToro;
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IpU3HaBaTh CBOE MpPaBO Ha OLIMOKY HpH pelIeHUH (PU3UYECKUX 3ajady WIH B
YTBEPKJICHUAX HA HAyYHbIE TEMBI U TAKOE )K€ IIPaBO JAPYyroro.

HNPEAMETHBIE PE3YJIBTATbBI
K koniy oOyuenust B 7 Kjiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHA: (PU3NYECKHME M XUMUYECKHE SBJICHMS, HaOJIO/IEHUE,
AKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €ANHUIBI PU3NYECKUX BEJIMYHMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BellecTBa (TBEPI0E, KHUAKOE, Ta3000pa3HOE), MEXaHHUUECKOE
IBUKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TpaeKTopus,
paBHOJEHCTBYIOIIAs cuia, Aedopmanus (ympyras, MjacTHYecKas), HEBECOMOCTbD,
COOOIIAIOLINECS COCY/IBI;

pasnuyath sBieHus (Auddy3us, TEIUIOBOE JIBWIKEHHWE YacTHUI[ BEIIECTBa,
pPaBHOMEpPHOE IBM)KCHHME, HEPABHOMEPHOE [BMXEHHE, MHEPLHSA, B3aUMOJACUCTBHE
T€J, paBHOBECHE TBEPABIX TeN C 3aKperyIEHHOW OCBIO BpalEHHs, IMepeaayda
JaBieHUsT TBEPABIMU TellaMH, >KUIKOCTAMH M Tra3amM, arMoc(epHoe IaBlieHHE,
IUIaBaHWE TeJ, TPEBpAIlCHUs MEXaHHUYECKONM SHEpruu) IO OINUCAaHUI0 HX
XapaKTepHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
(bu3HYecKoe SIBICHHUE;

pacrmo3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKHX SIBICHUNA B OKpYKaIOIIEM
MHUpE, B TOM uucie (U3NYECKUE SBICHHUS B MPUPOJAE: NPUMEPHl ABMKEHHS C
Pa3IMYHBIMH CKOPOCTSIMU B JKUBOM U HEKHUBOM NMPUPOE, ACHCTBUE CHIIbI TPEHUS B
IOpUPOJZIE W TEXHHUKE, BIMSHME aTMOC(HEpPHOrO MABICHHS HA JKUBOM OpraHu3M,
IUIaBaHue pbIO, phlYaru B Telle 4YeJOBeKa, NMPU ITOM IEPEBOAUTH MPAKTUUYECKYIO
3ajauy B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3MUECKHX
SIBJICHUIA;

OMUCHIBATh M3yYEHHBIE CBOHCTBA Tel U (U3UYECKUE SBICHUS, HCIONb3YS
¢u3nueckne BEMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOpPOCTb, CpPEIHsSI CKOPOCTh, CHJIa YIPYIOCTH, CWJIa TSXKECTH, BEC Teja, cuja
TpeHMsl, JaBieHHE (TBEPAOro Teja, >KUJIKOCTH, rasa), BBITAJKUBAIOIIAs CuUIia,
MexaHuyeckas paboTa, MOIIHOCTb, IUJIEUO CHUJIbI, MOMEHT CHJIbI, KO3((HIHEeHT
II0JIE3HOT'O JIEWCTBUS MEXAHU3MOB, KUHETUYECKasi U MOTEHLIMAJIbHAs SHEPTUs), IpU
OMKCAaHUU MPABUIBHO TPAKTOBATh (YU3MUECKUN CMBICIT UCTOIb3YEMbIX BEITUUYHH, UX
O00O3HAYeHHs ¥ CAWHUIBI (PU3WYECKHMX  BEIUYMH, HAXOIUTh (OPMYIIH,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEJIMYMHY C APYTUMHU BEIUYHUHAMH, CTPOHUTH
rpaduKu U3yYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITUYNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS MU TMPOIECCHI, HCIOJIb3YS
TpaBuJjIa CIOKEHUs CHII (BIOJIh OJTHOM MpsiMOit), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBWIO paBHOBECHs phiyara (0J0Ka), «30J10TO€ MPABUIIO» MEXaHHKH,
3aKOH COXPAaHEHHUS MEXaHMYECKON OSHEpPruu, IMpU ITOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPAXKEHUE,

OOBACHATH (PU3MUECKHE SIBJICHUS, MPOLIECCH W CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallMid  MPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBISBIATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB €
ornopoil Ha 1-2 M3y4eHHBIX CBOICTBAa (M3NYECKUX SBICHHH, (PU3UUYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemate pacu€THble 3a7aud B 1—2 1eWCTBUS, HCHOIB3Ys 3aKOHBI U (OPMYIIBI,
CBs3bIBatOlIME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHajlHM3a YCIOBUS 3a/Jayul
3aMuChIBaTh KPaTKOE YCIIOBUE, MOJCTABIATh (PU3NUECKHE BEIUYUHBI B POPMYJIBI U
MPOBOAMTH PAcU€Thl, HAXOIUTH CIPABOYHBIC JAHHBIC, HEOOXOAUMBIE IJISl PEIICHUS
3aj1a4, OIEHUBAThH PEATMCTHYHOCTD TOTYYeHHON (PU3NIECKOI BETMUNHBL;
pacrno3HaBaTh MPOOJIEMbI, KOTOpblE MOXXHO PEUIMTh MPH MOMOLIM (PU3NUECKHX
METOJIOB, B ONMCAHUU HCCIIEJOBAHMS BBIAEIATH IPOBEPSIEMOE IPENIIOI0KEHNE
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(runoresy), pazauyaTh M HWHTEPIPETUPOBATh IOJIyYEHHBIH pe3ysbTaT, HaXOAUTh
omMOKHY B XOJI€ OIIBITA, JIENIaTh BBIBOJBI 110 €T0 Pe3yJIbTaTaM;

IIPOBOAUTH ONBITHI MO HAONIONEHUI0 (PU3UYECKUX SBJIEHUN WIH (PU3HUYECKUX
CBOMUCTB TeJ: (OPMYIUPOBATH IIPOBEPSIEMbIE MPEATIONOKEHHS, COOUPATh YCTAaHOBKY
U3 TPEUIOKEHHOTO O0OpYyIOBaHUS, 3alMCHIBaTh XOJ OMbITa U (POPMYIHPOBATH
BBIBOJIBI;

BBINIOJIHATH MPSAMbIE U3MEPEHUS! PACCTOSIHUS, BPEMEHH, MAcChl Tesa, 00bEMa, CHIIbI
U TEMIIEpaTypsl C HWCIOJB30BAaHMEM aHAJIOTOBBIX W IH(POBBIX MPHOOPOB,
3allMCBIBAaTh MOKA3aHUS MPUOOPOB ¢ yu€TOM 3aJJaHHOM aOCOIIOTHON MOIPEeIIHOCTH
U3MEpPEHHU;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEIIMUUHBI OT IPYTOH C
UCIOJBb30BAaHUEM  MPSAMBIX W3MEPEHUM  (3aBUCMMOCTUM IIYyTH  PaBHOMEPHO
JBIIKYILETOoCs Tela OT BPEMEHH JIBUXKEHHUS Tella, CHIIbl TPEHUS CKOJIBKEHUS OT Beca
TeNa, KauyecTBa 00pabOTKU MOBEPXHOCTEH Ted M HE3aBUCUMOCTH CHIIBI TPEHHS OT
IUIOINAAN CONPHUKOCHOBEHUS Te€J, CHJIbl YNPYrOCTH OT YJUIMHEHHs MPYKHUHBI,
BBITAJKUBAIOIIEH CHIBI OT 00BbEMa MOTpYKEHHOM YacTH Tela M OT IUIOTHOCTHU
KHUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO0, YCIIOBUM TJIaBaHUsI Tell, yCIOBUN paBHOBECHUS pblyara U OJIOKOB),
y4acTBOBaTh B IJIAHMPOBAHUM YYEOHOTO MCCIEOBaHUS, COOMPATh YCTAHOBKY HU
BBITOJIHATh U3MEPEHHUS, CIeys MPEUIOKEHHOMY TUIaHy, (GUKCUPOBATh PE3YIbTaThl
MOJy4YEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJIE NMPEII0KEHHBIX TaOIUI] U
rpauKOB, JAeNaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

MIPOBOANTH KOCBEHHbIE H3MEpPEHUs] (U3MUECKUX BEIMYUH (TUIOTHOCTH BEILIECTBA
KHUJIKOCTH W TBEPAOrO Teja, CWIA TPEHUS CKOJIbXKEHHUS, AABICHHE BO3yXa,
BBITAJIKMBAIOIIAs CWJIA, JEHCTBYMOIlAas Ha NOTPYXKEHHOE B HKHUAKOCTb TEJO,
KOA(DPUITMEHT TTOJIE3HOTO JEHCTBUS POCTHIX MEXaHU3MOB), CIIEAYS MPEIOKEHHOMN
MHCTPYKLMU: TPH BBINOJIHEHUH U3MEPEHUH CcOOMpaTh HSKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIYMCIIATH 3HAUEHNUE UCKOMOW BEITMYMHBI;

coOyoaTh IpaBUja TEXHUKM O€30MacHOCTH IHpU paboTe ¢ JabopaTOPHBIM
o0opyoBaHuEM;

yKa3bplBaTh IMPUHLUIBI JEHCTBUA NPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, AUHAMOMETP, COOOLIAIOIINECS COCY/AbI, OapOMETp, pblYar, NOJBUKHBIH
1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS H3YYEHHBIX MNPHUOOPOB M TEXHUYECKHX
YCTPONCTB C OMOpOM Ha MX OMHUCAaHMA (B TOM 4YMCIe: MOALIMITHUKU, YCTPOHCTBO
BOJIOIIPOBO/IA, THAPABIMYECKUN MTpecc, MAaHOMETP, BBICOTOMEp, MOPILIHEBOI Hacoc,
apeoMeTp), UCIOJb3ys 3HAaHUS O CBOMCTBAaX (PU3MUECKUX SBICHUN U HEOOXOIUMBIE
¢u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOANUTH MpPHUMEPHl (HAXOAUTh HHGPOPMALMIO O TpUMEpax) MNPAKTHYECKOTO
WCTIOJIb30BaHUS (PM3UYECKUX 3HAHUI B TOBCEIHEBHOW >KM3HMU Il OOECTIeYEeHUs
0e30macHOCTH NpH OOpalIeHWH ¢ MpHOOpaMH M TEXHUYECKUMH YCTPOHCTBAMH,
COXpAHEHHUsI 3JI0pOBbsi M COOJIIOJEHHUS HOPM HKOJOIMUYECKOrO IIOBEJIEHHS B
OKpY>Kalollleu cpese;

OCYILIECTBIIATh OTOOP MCTOYHMKOB MH(opManuu B MHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM IIOMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIIUXCS 3HAHUH M IyTEM
CPaBHEHMs pPa3IMYHBIX MCTOYHHMKOB BBIICIATh MH(DOpMALUIO, KOTOpas SBIIAETCS
MIPOTUBOPEYMBOMN HIIM MOXKET ObITh HEJIOCTOBEPHOIA;

UCIOJb30BaTh IMPU  BBINOJHEHMM y4YeOHBIX 3aJaHUi  HAyYHO-NOMYJISIPHYIO
JIUTEpaTypy (pU3MUYEcKOro cojepKaHus, CIIPaBOYHbIE MaTepUalbl, PECYpChl CETH
WuTtepHer, Bnazers mnpuéMamMu KOHCHEKTHUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
MH(POPMALIUU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co3J1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE 2—
3 ucTOYHMKOB MH(OpMAIK (U3UUIECKOTO COACPIKAHUS, B TOM YHUCIE MyOJINIHO
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JenaTh KpaTKue COOOLIEHUs O pe3yibTaTax MPOEKTOB MM yYEOHBIX UCCIIE0BaHUM,
IIPU OTOM TIPaMOTHO HCIIOJIb30BaTh M3YyYCHHBIM IIOHATUWHBIMA ammapar Kypca
(bu3uKHU, CONPOBOXKIATh BHICTYIUICHHUE ITPE3CHTALILEH;

IIPY BBIIIOJHEHUHU Y4€OHBIX MPOEKTOB U MCCIIEOBAHUMN paclpeesaTh 00I3aHHOCTH
B IPYIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 33Ja4aMHM, CICIUTh 32 BBINIOJIHEHUEM
IUIaHa JEWCTBUI, a/lleKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJaX B JEATEIBHOCTH
IPYIIIbI, BBICTPaMBaTh KOMMYHUKATHBHOE B3aUMOJCICTBUE, YUYUTHIBAs MHEHHUE
OKPYXKaIOILUX.

K koniy oOyuenust B 8 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHUI:

HCIIOJIB30BATh MOHATUA: MaCCa U pa3MCPbl MOJICKYJI, TCIIJIOBOC ABUKCHUC aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHHS BEIIECTBA, KPUCTAIUIMYECKHE W aMOp(HBIC Tena,
HACBIIIEHHBIH W HEHACHIIICHHBIH Tap, BJIAKHOCTh BO3AyXa, TEMIEpaTypa,
BHYTPEHHSSI DHEPIHsl, TEIUIOBOM JBUTaTElb, JIEMEHTAPHBIN AJIEKTPUYECKUHN 3apsl,
ANEKTPUYECKOE TOJe, MPOBOJHUKA M JAUAIEKTPUKH, TOCTOSHHBIA SJICKTPUUECKUN
TOK, MAarHUTHOC IIOJIC,

pazianuath sBJICHUS (TEIUIOBOE PACIIMPEHUE M CxKaTHe, Teruionepeaaya, TEerIoBoe
PaBHOBCCHUC, CMAa4YUMBAHUC, KaIWJUISAPHBIC SBJICHUSA, HUCIHAPCHUC, KOHACHCANU:,
IUTaBJIGHWE,  KpUCTAIM3anusi  (OTBepJeBaHUE), KHUIEHHE, TerJlonepeaaya
(TenIonpoBOJHOCTh, KOHBEKLIUS, U3yUEHHUE), MIEKTPU3aLUs TeN, B3aUMOJEHCTBHE
3apsA0B, NEUCTBUS JIEKTPUUECKOr0 TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarduToB, HCﬁCTBHC MArdmMTHOIO IIOJIsI Ha MPOBOAHHUK C TOKOM, 3JICKTPOMAarHuTHasA
WHAYKIHS) [0 ONHCAHHUI0O HMX XapaKTepHBIX CBONCTB W Ha OCHOBE OIBITOB,
JIEeMOHCTPHPYIOIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrno3HaBaTh MpPOSBIECHUE M3YUYEHHBIX (PU3MUECKUX SBICHUM B OKpY)KAIOIIEM
MHUpE, B TOM 4Hclie PU3NYECKUe SBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSIKEHUE U
KallWJUIAPHBIE SIBJIEHUS B INPUPOAE, KPUCTAIBI B mpupone, usnydeHue CoiHua,
3aMep3aHue BOJ0EMOB, MOpPCKUE Opu3bl, 00pa3oBaHuE POCHI, TyMaHa, WHEs, CHera,
JIEKTPUYECKHE SIBIICHUS B arMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJie 3eMiH, Apeid MOII0COB, POJIb MAarHUTHOTO IMOJIS AJIS JKU3HHU Ha
3emJie, NOJSIPHOE CUSTHHE, TIPU 3TOM MIEPEBOAUTH MPAKTUUECKYIO 33/1a4y B YUeOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKK) (PU3NYECKUX SIBIICHHM;

OMUCHIBATh M3yYEHHBIE CBOHCTBA Tel U (U3UYECKUE SBICHUS, HCIONb3YS
¢bu3nveckre BeTMUMHBI (TEMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIMIECTBO TETJIOTHI,
ylenabHas TEeIIOEMKOCTh BEIIECTBA, YAENbHAs TEIUIOTa IUIABIICHUS, YHeJIbHas
TEIUIOTa MapooOpa3oBaHMs, yeNbHAasl TEIJIOTa CrOpaHus TOIUIMBA, Kod(hduiueHt
MOJIE3HOTO JAEMCTBUSI TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAs BIIAXKHOCTh BO3IyXa,
AIIEKTPUYECKUIA 3apsijl, CHJa TOKA, JJIEKTPHUECKOE HANpsHKCHUE, COMPOTUBIICHUE
NPOBOJIHUKA, YAEIbHOE CONpPOTHBIEHHE BellecTBAa, paboTa M  MOIIHOCTh
ANEKTPUYECKOTO TOKA), MPU ONMUCAHUU MPABUIBHO TPAKTOBATH (PU3MUECKHUM CMBICI
UCIIONB3YEMBIX BENWYHMH, OO0O3HAUEHUS M EAUHUIB (U3UYECKUX BEJIHYHUH,
HaXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO0 BEJIIMYMHY C JAPYTUMHU
BETTMYUHAMU, CTPOUTH IPaUKU H3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapaKTCPU30BaATh CBOMCTBa TCII, (bH?)PILICCKI/Ie SABJICHUA W IPONLCCChI, HCIIOJIb3Yys
OCHOBHBIC ITOJIOKCHUA MOJICKyHHpHO-KHHeTI/IquKOf/'I TCOpHUU CTPOCHHA BCUICCTBA,
MPUHILIUAIT CYTEPIO3UIMU TOoJeil (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsina, 3akoH Oma Juist ydactka nenu, 3akoH /xoymns—JIeHna, 3akoH COXpaHEeHHUs
SHEPTUH, IPU PTOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3aMHUCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKECHUE;

00BSACHITH (1)I/ISI/I‘IGCKI/IG mponecCol U CBOMCTBA TCJI, B TOM YHCII€C U B KOHTCEKCTC
CUTYyaIui MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUIUHHOCJICACTBCHHBIC CBA3H, CTPOUTDH 00BsicHeHne u3 1-2 JOrMYeCcKUx IIaroB C
oropoit Ha 1-2 W3yYeHHBIX CBOWCTBA (PU3NUYECKUX SBICHUH, HU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;
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pemars pacuéTHble 3aJaud B 2—3 JEHUCTBUS, HCHOJIb3Ys 3aKOHBI U (OPMYIIbI,
CBsI3bIBalOIMEe (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHajM3a YCJIOBUS 3aJjauu
3alMCBIBATH KPATKOE YCIIOBUE, BBISBIIATH HEJIOCTATOK JAHHBIX JUIS PEIIEHUS 3a/1a4H,
BbIOMpPATh 3aKOHBI U (OPMYINbI, HEOOXOAMMBIE A €€ pEeLIeHUs, MPOBOAUTH
pacuéThl W CpaBHMBATh IMOJIyUYEHHOE 3HAY€HUE (UINYECKOW BEIMYMHBI C
W3BECTHBIMU JJAHHBIMY;

pacrio3HaBaTh TpPOOJIEMBI, KOTOPbIE MOXKHO DEUIMTh TPH IMOMOIIM (PU3UUECKUX
METOAOB, HCIIOJIb3ysl ONHCAaHME HCCIEAOBAHUS, BBIIEIATH  IPOBEpPAEMOE
IIPENIIOJIOKEHNE, OLCHUBATh IPABWIBHOCTh IOPSAJKA NPOBENCHUS HMCCIECAOBAHUSA,
JIeNaTh BBIBOJBI;

IPOBOJIUTh ONBITHl IO HAOIIOAECHUIO (U3NYECKHUX SBJICHUN WM (PU3HUECKUX
CBOWCTB Ten (KamWJULIPHBIC SBJIEHUS, 3aBUCUMOCTH JIABJICHUS BO3JyXa OT €ro
00bEMa, TeMIlepaTypbl, CKOPOCTH IIpollecca OCTBIBAaHUS M HarpeBaHHs IpHU
M3JIy4eHUH OT IBeTa W3Jyvaromeld (MOoriomariied) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs BOJBl OT TEMIEPAaTypbl >KMAKOCTH M IUlomaad €€ IOBEPXHOCTH,
JJIEKTPU3aLUs Tel U B3aUMOJEHUCTBHUE DJIEKTPUYECKUX 3apsfoB, B3aUMOACUCTBUE
ITOCTOSIHHBIX MAarHWTOB, BU3yaJaM3alysl MarHUTHBIX I0JICH NOCTOSHHBIX MarHuTOB,
JNEUCTBUS MAarHUTHOIO IOJIS HA NPOBOJAHUK C TOKOM, CBOMCTBA JJIEKTPOMATHUTA,
CBOWCTBA 3JIEKTPOJBUIaTelsl MOCTOSHHOTO TOKA): (POPMYIMPOBATH MPOBEPSEMbIE
NPEINONIOKEHUs,, COOMpaTh YCTAaHOBKY U3 MPEUIOKEHHOTO 000pyIOBaHMA,
OIUCBIBATh XOJI OIBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATh IIPSIMBIE  M3MEPEHUs TEMIIEPATYpbl, OTHOCHUTEIBHOM BJIAXKHOCTH
BO3/yXa, CHWJIbl TOKA, HANpPSIKEHUS C HCIOJIb30BAaHHUEM aHAJOTOBBIX MPUOOPOB U
JATYUKOB (DPU3MUYECKUX BEJIWYMH, CPAaBHUBATh PE3YyJbTAaThl M3MEPEHUH C y4ETOM
3aJJaHHOM aOCOJIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCHMOCTH OJTHOM (PU3MUYECKON BETHMYUHBI OT APYTOH €
UCIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIICHUS NMPOBOJAHUKA
OT €ro JUIMHBI, IUIOIIAAY IIONEPEYHOTO CEYECHHsS] WU YACIBHOIO COIPOTHUBIICHMS
BELIECTBA IIPOBOJIHUKA, CHJIbI TOKA, UIYILErO Yepe3 MPOBOAHUK, OT HANPSDKEHUS Ha
IIPOBOJIHUKE, HCCIEJOBAaHUE IOCIEAOBATEIBHOIO U NapaJIEIbHOIO COCAUHEHUN
IIPOBOJIHUKOB): TUIAHUPOBATh MCCIEIOBaHUE, COOMpAaTh YCTAHOBKY M BBIMOJIHATH
U3MEpEeHUs, Ccienys IpeJIo)KEHHOMY IUIaHy, (UKCUpPOBaTh  PE3yJIbTaThl
MOJy4YeHHOM 3aBUCUMOCTH B BHJE TaOuul U rpaduKoB, [elaTh BBIBOJBI I10
pe3yibTaTaM UCCIIEI0BAHMS;

IIPOBOJIUTh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH (yAeIbHAs TEIIIOEMKOCTh
BEIIECTBA, CONPOTHUBICHHE IPOBOJHHMKA, pab0Ta M MOLIHOCTh 3JIEKTPUYECKOTO
TOKa): TUIAaHUPOBATh U3MEPEHHUsI, COOUPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIys
IIPEUI0KEHHON HHCTPYKLUH, ¥ BBIYUCIIATH 3HAYCHUE BEITUYHHBI;

coOnoaTh MpaBUja TEXHUKH O€30MacHOCTH INpU paboTe ¢ JabopaTOpPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS M3YYEHHBIX NPHUOOPOB U TEXHUUYECKUX
YCTPOHCTB C OMOpPOIl Ha UX ONMUCaHUA (B TOM YMCIE: CHCTeMa OTOIUICHHs JO0MOB,
TUTPOMETp, MapoBasi TypOWMHA, amMIepMETp, BOJBTMETP, CUETUYMK DJIEKTPUUYECKON
SHEPIUH, 3JIEKTPOOCBETUTENbHbIE INPHOOPBI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepsbl), IEKTPUUECKUE MPETOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABUIaTENb
IIOCTOSIHHOTO TOKa), WCHOJb3ys 3HAaHUS O CBOICTBAaX (U3MUECKUX SBICHUHA U
HE0O0X0IUMBbIEe PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA U M3MEPUTENbHBIE NMPHOOPHI IO
CXeMaM M CXEMaTHYHbIM pHCYHKaM (KMIKOCTHBIH TEpPMOMETp, TEpMOC,
IICUXPOMETP, TUTPOMETP, JABHUIaTeNlb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMBl JIIEKTPUYECKHX LENe ¢ MOCIel0BaTeIbHbIM |
HapajyieIbHbIM COEAMHEHHEM DJIEMEHTOB, pas3jinyas YCJIOBHblE OO0O3Ha4YeHUs
3JIEMEHTOB 3JIEKTPUUYECKUX LIETIEH;
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MPUBOJIUTH TMPUMEPHI (HAXOAUTh HHMOPMALMIO O MPUMEPAX) MPAKTHUYECKOIO
UCMOJIb30BaHUS (PU3UYECKUX 3HAHUN B IOBCEIHEBHOW >KM3HMU Ui OOECIeYeHUs
0€30MacHOCTH NpU OOpalEeHUH C NMPUOOpaMH U TEXHUYECKUMHU YCTPONCTBaMH,
COXpAHEHHUsI 3JI0pOBbsI M COOJIOZCHHUS HOPM DKOJOTHMUYECKOrO IIOBEJIEHHUS B
OKpY>Kalolleu cpee;

OCYILIECTBIIATh MOUCK MHpOpManuu (uznyeckoro coxaepkanus B MHrepHere, Ha
OCHOBE HMMEIOLIUXCS 3HAHUN W MyTEM CpaBHEHHUS JOTOJIHUTENbHBIX HMCTOUYHUKOB
BBIICNIATh WHPOPMALIUIO, KOTOpasi SBISIETCS MPOTHBOPEYMBOW I MOXET OBITh
HEI0CTOBEPHOI;

UCTOJIb30BaTh IPH  BBIMOJHEHUM Y4YeOHBIX 3aJaHUA  HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3MUECKOrO COJEp KaHUA, CIIPABOYHBIE MaTepUalbl, PECYpChl CETH
WuTepHer, BiageTh NpuéMaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus
nH(pOpMaIUK U3 OJHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3liaBaTb COOCTBEHHbIE NMUCbMEHHBIE M KpaTKUE YCTHbIE COOOILIeHHs, 00001mas
MHPOPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB (PU3MUECKOTO COAEPIKAaHUs, B TOM YHUCIIE
myOJIMYHO TMPEACTaBIATh PE3yJbTaThl IMPOEKTHOW WM HCCIEI0BATENbCKON
JESATEIBHOCTH, IIPU 3TOM TPaMOTHO MCIOJIb30BaTh WM3YyUYEHHBIM ITOHATUIHBIN
anmnapat Kypca GU3HUKH, COMPOBOKIATh BHICTYIJIEHUE PE3CHTaUE;

IPU BBINOJIHEHUM YYEOHBIX IPOEKTOB U MCCIEJOBAHUN (PU3UUECKUX IPOLECCOB
pacnpenenaTb 00s13aHHOCTU B IPYIIIE B COOTBETCTBUU C MOCTABICHHBIMU 3aJja4aMU,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JAECUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHHMBAaTh COOCTBEHHBIM BKJIAJ B JEATEIIBHOCTb IPYIIbl, BBICTPaUBaTh
KOMMYHUKaTUBHOE  B3aUMOJEMCTBUE, MpOSABIAA  TOTOBHOCTh  pa3peuiathb
KOH(JINKTBI.

K xoHiy oOyuenust B 9 ki1acce mpeIMeTHbIE pe3ysibTaThl Ha 0A30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Yy OOYUAIOIIMXCSI YMEHU:

WCIIONIB30BaTh TMOHATHSA: CHCTEMa OTCUéra, MaTepHaJbHas TOYKa, TPACKTOPHS,
OTHOCHTEIBEHOCTE MEXaHUIECKOTO JBYKEHUS, nedopmarus (ympyras,
MJIaCTUYeCKasi), TPEHHE, LEHTPOCTPEMUTETbHOE YCKOPEHHE, HEBECOMOCTh U
MePETPy3KH, IEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TENO, IEHTP TAKECTH TBEPIOTO
Tela, PAaBHOBECHE, MEXAaHWUYECKHE KOJICOaHWs ¥ BOJHBI, 3BYK, HH(Pa3BYyK U
YIBTPa3BYK, AJCKTPOMArHUTHBIC BOJIHBI, ITKaJa 3JICKTPOMATHUTHBIX BOJIH, CBET,
OM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI HCIyCKAHUS W TMOTJIOLICHUS, aibda,
0eTa- ¥ TaMMa-u3TydeHHsI, U30TOIIbI, siIEpHAast SHEPTETHKA;

pa3nuuath sIBI€HUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE TBUKEHHE,
PaBHOYCKOPEHHOE  MPSMOJIMHEWMHOE JBWIXKEHHE, CBOOOJHOE TMAaJeHuEe Tell,
PaBHOMEpPHOE [BHKEHHME [0 OKPYXHOCTH, B3aUMOJEHCTBUE TEJI, PEAKTUBHOE
JBIDKEHUE, KOoJebaTelbHOe JBMKEHUE (3aTyXarolliue U BBIHYKIEHHBIE KOJICOaHUs),
pe30HaHC,  BOJIHOBOE  JBWXKEHUE,  OTpaXeHUE  3ByKa,  MNPSIMOJIMHEMHOE
pacmpocTpaHeHHe, OTpPaKCHHE U TMPEJOMIICHHE CBETa, IIOJTHOEC BHYTPEHHEE
OTpakKeHHE CBETA, PA3IOKEHHE OEIOTO CBETa B CIEKTP U CIOKEHHUE CIIEKTPATbHBIX
IIBETOB, JIUCIIEPCUsI CBETA, ECTECTBEHHAs pPaJWOAKTUBHOCTh, BO3HWKHOBEHHUE
JTUHENYaTOro CIeKTpa M3Iy4YeHHs) MO OMUCAHUIO WX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX JaHHOE (DU3UIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUECKHUX SIBJICHUH B OKPYXKAIOIIEM MHUPE
(B ToM uucie (U3MYECKUE SIBICHHUS B MPHUPOC: NMPUIMBLI U OTJIMBBI, JBH)KCHHC
maHeT COJMHEYHOM CHUCTEMBI, PEAKTUBHOE [BIDKCHHE JKUBBIX OPraHU3MOB,
BOCHPUATHE 3BYKOB KMBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMHU,
9X0, IIBETa TEJ, ONTHYECKHE SBIECHUA B NPHUPOAE, OUOIOTHYECKOE JCHCTBUE
BUJUMOTO, YIbTPadUOIETOBOIO U PEHTTEHOBCKOTO H3ITYYCHH, €CTECTBEHHBIN
PaaOaKTUBHBIN (DOH, KOCMUUECKHE JIYUH, PaIMOAKTUBHOE M3TyYEHUE MPUPOTHBIX
MUHEPAJIOB, ACUCTBUE PAJMOAKTUBHBIX U3TYyYEHHUIl HAa OpraHU3M 4YeloBeKa), MpHU
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3TOM MEPEBOAUTh NPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE
CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBIICHHIA;

ONMCHIBATh W3YYCHHBIE CBOWCTBA TN H (DU3UYECKHE SIBICHHSA, MCIIOIb3YS
¢usnueckue BeNMUYUHBI (CpelHsAss W MIHOBEHHAas CKOPOCTb Tela IpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpEHHE, MepeMelleHue, MyTh, YIiIoBas CKOPOCTb,
CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOHOTO MaIeHHs, BEC
TeNa, WMITYJbC TeJla, HUMITYJIbC CHJIBI, MeXaHW4Yeckas padoTa W MOIIHOCTD,
NOTEHIMAJIbHAs DHEPrus Teja, MOJHATOrO HajJ  IMOBEPXHOCTHIO  3€MIIH,
MOTEHIMATIbHAS DHEPTUSl CXKATOH TPYXKHHBI, KWHETHYECKas HSHEPrHs, IIOJHAs
MeXaHU4YecKasi SHEprHs, MepHoa M 4acToTa KojeOaHWM, JUIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, TOKa3aTeNb MPEJIOMIICHHUS CpPEbl), TpH
ONMCAaHUU TPABMWIIBHO TPAKTOBATh (PU3MUYECKUI CMBICH HCHOJIB3YEMBIX BEJIMYMH,
0003HaUe€HUAd W  €IWHUIBl (U3HUECKUX BEJIWYMH, HAXOAUTh  (HOPMYIIHI,
CBSI3bIBAIOIIME JAAHHYIO (PU3NYECKYIO BEIUUMHY C JAPYTMMHU BEMYMHAMH, CTPOUTH
rpaduKu H3yYCHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PM3MYECKUE SIBJICHUS M TIPOLECCHI, HCIIONIB3YS
3aKOH COXpPAaHEHHUS DSHEPruH, 3aKOH BCEMHUPHOTO  TATOTEHUS, NPUHLHUII
CYNEPIIO3UIMU CHJI, IPUHIUI OTHOCHTENbHOCTH ["amuiies, 3akoHbsl HproTOHA, 3aK0H
COXpAHEHHs MMITYJIbCA, 3aKOHBl OTPAKEHHsI W TPEOMJICHHUS CBETa, 3aKOHbI
COXpAHEHHUsI 3apsI0BOTO M MAcCCOBOTO YHWCENl MPHU SIACPHBIX PEaKIUsIX, IPU ITOM
JaBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alKChIBaTh €ro MaTeMaTHYecKoe
BBIPaKCHUE;

OOBSICHATh (PU3MYECKHUE NPOILIECChl U CBOMCTBA Tel, B TOM YUCIE U B KOHTEKCTE
CHUTyallUd — MPaKTHKOOPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH  NPUYUHHO-
CJICZICTBEHHBIE CBS3U, CTPOUTH OOBACHEHHUE U3 2—3 JOrMUYECKUX 1IaroB C OMOPOH Ha
2-3 W3Yy4YCHHBIX CBOICTBAa (PM3MUECKUX SBICHUH, (QHU3NYECKUX 3aKOHOB HITH
3aKOHOMEPHOCTEH;

pemiath pacy€THbIe 3a7a4M (ONMHUpAIOIIMEcs Ha CHUCTeMYy M3 2-3 ypaBHEHHH),
UCTIOJB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3UUECKUE BEIIMUUHBL: HA OCHOBE
aHaJIM3a yCJIOBMs 3aJjaudl 3alUChIBATh KPAaTKOE YCJIOBUE, BBISABIATH HEJOCTAIOIINE
WIK W30BITOYHBIC JaHHBIC, BBHIOMpATh 3aKOHBI U (OPMYJIBI, HEOOXOTUMBIE IS
pelIeHHs], MPOBOAUTh PACYETBI M OLEHHBATH PEATUCTUYHOCTh IOJY4YEHHOIO
3HA4YeHUs (PU3NUECKOI BETUUNHBL;

pacro3HaBaTh HpPOOJIEMBI, KOTOPHIE MOXKHO DEUIMTh TPH IMOMOIIM (PU3UUECKUX
METOJIOB, HCHOJb3Yysl ONMCAaHHE MCCIENOBAHUSA, BBIJICNIATH  IPOBEPAEMOE
MPEIOI0KEHNE, OLEHUBATh MPABHJIBHOCTh MOPSAKA MPOBEICHHS HCCIEeIOBAHUSA,
JieNIaTh BBIBO/IbI, HHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOCHUN U ONBITOB;
IPOBOJUTH ONBITHl MO HAOIIOACHUIO (U3NYECKUX SIBICHUM WM (PU3nUecKux
CBOWCTB TeJd (M3yueHHe BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUS SHEPTHH,
3aBUCUMOCTh TepuoJa KoJeOaHHH INPYXKHUHHOTO MasTHUKAa OT Macchl Ipy3a Hu
KECTKOCTH TPY)KMHBI M HE3aBUCHUMOCTh OT aMIUIUTYJbl MaJbIX KoJeOaHHIH,
HPSMOJIMHEMHOE pPacHpOCTpaHEHUE CBETa, Pa3IoKEHHE OeNoro CBeTa B CIEKTD,
U3y4eHUE CBOICTB M300pakeHUs B IUIOCKOM 3€pKajle M CBOICTB M300pakeHUs
npeaMera B coouparomeil inH3e, HaOIroieHUe CIUIOLIHBIX U IMHEWYaThIX CIIEKTPOB
U3JTY4YCHHUs): CaMOCTOATENBHO COOMpATh YCTaHOBKY U3 H30BITOUHOTO Habopa
000pyZI0BaHUs, OMMCHIBATH X0 OINbITA U €0 Pe3yibTaThl, (POPMYIUPOBATH BHIBO/IBI,
IPOBOJUTH MPU HEOOXOJUMOCTH CEpHUIO MPSMBIX M3MEPEHUH, onpenenss cpeaHee
3HaYeHHe H3MepseMoil BenuuMHbI ((hoKkycHOe paccTosiHME coOuparoIiei JHMH3BI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHus (M3MepUTENHLHOr0 Npudopa);

MIPOBOJIUTH MCCIIEIOBAHHE 3aBUCUMOCTEH (PU3NUECKUX BEIMYUH C UCIOIB30BAaHHEM
OpSMBIX HM3MEPEHHH (3aBUCHUMOCTh IIYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
IBW)KEHUM Oe3 HayaJbHOW CKOPOCTH, Iepuojia KojleOaHMd MaTeMaTH4ecKoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHUS CBETA OT YyIJia MaJIeHUs U
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yria  [pejJoMJIeHMs OT  yrja MaJeHMs): IUIAHUPOBaTb  HCCIIEJOBaHUE,
CaMOCTOSITENIPHO COOHMpaTh YCTAHOBKY, (PHKCHPOBATH pE3yJIbTAaThl IOTyYECHHOH
3aBUCUMOCTH (PU3MUYECKUX BEJIMUYUH B BUJE TaOIMI U rpaMKOB, 1€J1aTh BBIBOBI 110
pe3yJibTaTaM MCCIIeA0BaHNUS;

MIPOBOANTH KOCBEHHBbIE H3MEpeHUs (PU3MUEeCKHX BENUYHMH (CPEAHSsl CKOPOCTh U
YCKOpPEHHE Teja TIpH pPaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJHOIO
MaJeHUs, )KECTKOCTh MPY>KUHBL, KO3IPPUIIMEHT TPEHUS CKOJIbKEHHSI, MEXaHUYeCKas
paboTa M MOIIHOCTb, YacTOTa W TMEpPHOJ KOJIeOaHWH MaTeMaTU4ecKoro M
MPYXKUHHOTO MAasiTHUKOB, ONTHYECKas CUiia cOOMparoliel JUH3bI, paJuOaKTUBHBIN
¢oH): MIaHMPOBAaTH H3MEpPEHHs, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBINIOJIHATh U3MEpPEHUs, CleAys NPeI0KEHHON UHCTPYKIINH, BBIYUCIATh 3HAUEHUE
BEIMYMHBl M AaHAJU3UpPOBAaTh IOJIYYEHHBIE PE3yJAbTaThl € YYETOM 3aJaHHOMN
MIOTPEUTHOCTH U3MEPEHU;

coOyoaTh MpaBWia TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpPHBIM
000pyZ0BaHUEM;

pa3nuyaTth OCHOBHBIC NMPH3HAKK M3YyYEHHBIX (PH3MUECKUX MOJEJCH: MarepuanbHas
TOUKa, a0COJIOTHO TBEPJOE TENO, TOUEUHBIH UCTOUYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTaHETapHasi MOZEb aTOMa, HyKJIOHHAsI MOJEJIb @aTOMHOT'O SApa;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HM3YYCHHBIX NPHOOPOB M TEXHHYECKUX
YCTPOWCTB C OMOpPOM Ha HMX OMHCAaHUS (B TOM YHCIE: CIHIOMETP, TATIYUKU
IIOJIOKEHUS, PACCTOSHUSA U YCKOPEHHs, pakeTa, »3XO0JIOT, O4YKH, IIEPUCKOIL,
¢doroanmapar, ONTHYECKHUE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnosp3ys 3HaHUS O CBOMCTBaxX (pU3MUYECKUX SBICHUH M HEOOXOIUMBbIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHBIE PHCYHKH H3YYCHHBIX TEXHHUYECKHX
YCTPOWCTB, HM3MEPUTEIbHBIX TNPUOOPOB M TEXHOJOTMYECKUX IPOIECCOB MPH
peleH y4eOHO-TIPAaKTUYECKUX 3a7ay, ONTHUYECKUE CXEMbl MJIs IMOCTPOCHMS
M300paXCHUH B IJIOCKOM 3€pKaJie ¥ COOMpAIONICH TUH3E;

MPUBOANTH TPUMEPHl (HAXOAWTh HMHPOPMALMIO O TMPUMEPAX) MPAKTHIECKOTO
UCMOJIb30BaHUS (PU3UYECKUX 3HAHUI B IOBCEIHEBHOW >KM3HM AJIs oOecredeHus
0€30macHOCTH TNpH OOpAalIEeHWH ¢ MpHOOpaMH M TEXHHUUYECKUMH YCTPOHCTBaMH,
COXpAHEHUs 3JI0pOBbSI M COOJIIOJEHHUS HOPM DHKOJOIMUYECKOrO IOBEIEHHS B
OKpY>Karollleu cpese;

OCYIIECTBIIATh MOMCK HH(poOpManuu Qusndeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENILHO (POPMYJIUPYST MOUCKOBBIA 3arpoc, HaXOAUTh IYTH OIpeNeeHus
JIOCTOBEPHOCTH TOJy4YeHHONW HWHGOpMAIIMM HAa OCHOBE HMMEIOIIUXCS 3HAHUU U
JIOTIOJIHUTENBHBIX HCTOUHUKOB;

UCTOJb30BaTh IPH  BBIMOJHEHHM Y4YeOHBIX 3aJaHUA  HAYyYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MUYECKOro COJEp KaHUsA, CIIPAaBOYHbIE MaTepUalbl, PECYpChl CETH
WuTepHer, BmageTh mNpuéMaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHuUs
nH(GOpPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3/1aBaTb COOCTBEHHbIE IHMCBMEHHbIE M YCTHbIE COOOIIEHUS HAa OCHOBE
MHPOPMALIUU U3 HECKOJBKMX HMCTOYHHMKOB (PU3UYECKOTO COACpXKAaHHUA, MyOIMYHO
IIPEJICTABIIATh PE3YJIBTAThl IPOCKTHOW WIIM MCCIEA0BATEIbCKON AEATEIBHOCTH, IPU
9TOM TIPaMOTHO HCIIOJIb30BAaTh H3YYEHHBIM IOHATUMHBIA ammapar H3y4aeMoro
pasgena (U3MKM M CONPOBOXKIATh BBICTYIUICHHE NpE3€HTalMeld ¢  y4€ToM
0COOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HaumeHoBanue KosnyecTBo yacoB DJIEKTPOHHBIE
pa3s/iesioB U TeM Bcer Koutpoasn  IIpakrtuuyec  (uudposbie)

nporpamMmel o ble paboTbl  Kue paGorbl  00pasoBaTebHbIE
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OHLITBI, JOKa3bIBAOMUE TUCKPECTHOC CTPOCHHC BCUICCTBA

Ypoxk 8 JIB>KeHMEe YacTHI] BEIIECTBA

Ypok 9 Jlaboparopnass pabdora Ne3 mo Teme: «OmNBITBI TO
HaOJII0JICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B)»

Ypox 10 ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B,
KUIKOCTEH ©  TBEPABIX  (KPUCTAUIMUECKHX)  Tell.
Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

VYpox 11 Kontponbaast pabora Nel mno Tteme: «M3mepeHue
¢busnueckux BenndnH. CTPOCHHUE BEUIECTBAY

Ypox 12 Mexanuueckoe aBrxeHue. PaBHoMmepHoe u
HEPaBHOMEPHOE TBUKECHUE

Ypoxk 13 Ckopoctb. CpenHss CKOPOCTh IPU HEPABHOMEPHOM
JIBUKCHHUH

Ypok 14 Pacuer nmyTu v BpeMeHH IBHKEHUS

VYpok 15 SBnenune nHepuuu. 3aKoH HHEPIMU. Macca Kak Mepa
WHEPTHOCTH TeJla

VYpok 16 IInmotHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHHIIE 00bEMA BEIIECTBA

Ypoxk 17 Pemenue 3agaud mo teMe «IIIOTHOCTE BelllecTBay

Ypok 18 JlaboparopHast pabota Ned o teme: «OmnpeneneHue
IUIOTHOCTH TBEPJIOTO TEJIa»

VYpoxk 19 Cuiia KaK XapakTepHUCTHKa B3auMoieicTBus Te. Cuia
YOPYTroCTH U 3aKOH ['yka

Ypox 20 JlabopaTtopHas padota Ne5 mo teme: «OnbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTKEHUS
(medopmarn) Py>KUHBI OT MPUIIOKEHHON CUITBDY

Ypok 21 M3Mepenne cuibl ¢ MOMOIIBK JUHAMOMETpPA

Ypoxk 22 SIBrieHME TATOTEHUS U CUIIA TSHKECTH

Ypok 23 Cuna Ts)KeCTH Ha JPYTrHuX IUIaHeTax

Ypok 24 Bec Tena. Hesecomoctn

Ypok 25 Pemenne 3amay mo reme «Criia TSDKECTH M BEC TEJIa)

Ypoxk 26 CrnoskeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OAHOM NPSMOI.
PaBHO€elicTBYIOIIAS CHIT

Ypoxk 27 Pewenue 3amad no reme «PaBHonelcTByOIIAs CHID»Y

Ypok 28 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEME:
«JIBMYKEHHE U B3aUMOJECHCTBUE TEI

VYpok 29 Kontponbnas pabota Ne2 o teme: «/|BrkeHue u
B3aMMO/JICHCTBUE TEID»

Ypox 30 Cuiia TpeHus u e€ Bubl. TpeHue B IpUPOJE U TEXHUKE

VYpok 31 JlabopaTtopHas padota Ne6 o teme: «OnbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHUSI
CKOJIbJKEHUS OT Beca Tella M XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEN»

VYpox 32 O600menue o remam: «I paduyeckoe n300pakeHNe
cuiny, « CUIIBD»

Ypok 33 JaBnenue. CriocoObl yMEHBIIICHHUS M YBEIIMUEHUS
JABJICHUS

VYpok 34 JlaBnenue raza. 3aBUCUMOCTD JaBJICHUA ra3a OT 00bEMa,
TEMIEPATYPhI

VYpok 35 ITepenaua naBiieHust TBEPABIMH TEIIAMH, )KUIKOCTIMU U
razamiu. 3akoH [lackains

Ypok 36 IIreBMaTUUeCKUE MAaIIMHBI. 3aBUCUMOCTE JaBJICHUS

KHUJKOCTH OT TITyOUHBI
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Ypoxk 37 Pemenne 3agau mo Teme «JlaBieHue B )KUAKOCTH U Tas3e.
3axoH Ilackans»

Ypok 38 I'mppacraTuyeckuii mapagokc

Ypok 39 CooOmiaromuecs cocyabl

Ypoxk 40 I'mapaBinyeckre MEXaHU3MBI

Ypok 41 Atmocdepa 3emun 1 aTMOC(hepHOE J1aBJICHHE

Ypox 42 [TpuuuHbI cyriecTBOBaHUS BO3AYIITHON 000JI0YKH 3eMiin

Ypok 43 OmneiT Toppuuennu. M3mepenue atMochepHOro qaBieHUs

VYpok 44 3aBUCUMOCTh aTMOC(EPHOI0 JaBJI€HUS OT BHICOTHI HAJl
YPOBHEM MOPsI

Ypok 45 [Tpubops! a5 u3MepeHust aTMocHEPHOTo AaBJICHUS

Ypoxk 46 Pemrenue 3anau mo reme «ATMocQepHoe 1aBIeHUE Ha
Pa3IMYHBIX BBICOTaX»

Ypoxk 47 JleficTBrE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX TEJIO.
BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumeaa

Ypok 48 [InaBanue ten

Ypok 49 Pewenune 3anau no remam: «/laBnenue. 3akoH Apxumena.
[InaBanue Tem»

Ypoxk 50 Konrtponbnas padora Ne3 o teme «/laBnenue. 3akoH
Apxumena. [imaBanue tem»

Ypok 51 JlaboparopHast pabota Ne7 o teme: «OmnpeaeneHue
BBITAJIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TENO,
MIOTPYKEHHOE B XKHUJIKOCTbY

Ypoxk 52 BosznyxomnaBanue

Ypox 53 O6001enue no pazneny «/laBnenue TBEpAbIX T,
KHUJKOCTEH U Ta30B»

Ypok 54 Mexannueckast paboTa

Ypok 55 MomHoCTb

Ypok 56 JlabopaTtopHnas padota Ne8 mo teme: «Onpeaenenue
paboThI CHITBI TPEHUS TIPU PABHOMEPHOM JIBUKEHHUH Tea
110 TOPU3OHTAILHOM MOBEPXHOCTH»

Ypok 57 [IpocThie MexaHU3MBI: pbIuar, OJI0K, HAKJIOHHAs
iockocTh. [IpaBuiio paBHOBecHs pplyara

Ypok 58 JlaboparopHast pabota Ne9 o teme: «VccnenoBanue
yCIIOBUI paBHOBECHS pblUara

Ypoxk 59 [Ipumenenue npaBuiia paBHOBECHS pblyara K 0JIOKy.
«30I510TOE PAaBUIIO» MEXAHUKH

Ypox 60 KITJI mpocTeix Mexanu3MoB. [IpocTeie MeXaHNU3MBI B
OBITY M TEXHUKE

Ypok 61 JlabopaTtopHnas padota Nel0 o Teme: «M3mepenne KI1J]
HAKJIOHHOM IJIOCKOCTH»

VYpok 62 Mexanuueckas sHeprusi. Kunetuyeckas u
MIOTEHIIMAJIbHAas SHEPT U

Ypok 63 Kontponbhas padota Ne4 o reme «MexaHu4eckas
paboTa. DHeprus»

Ypok 64 [IpeBpaieHre OAHOTO BUAa MEXaHUYECKOW YHEPTHH B
Jpyro#

Ypok 65 3aKOH COXPAaHEHHUsI SHEPIrUU B MEXAHUKE

Ypoxk 66 PesepBHblil ypok. Pabota ¢ Tekctamu 1o teme
«MexaHn4ecKoe JBI)KEHUE)

Ypox 67 PesepBHelit ypok. Pabota ¢ TekcTamu 1o teme «JlaBneHue

TBEPJIBIX TEJ, JKUJIKOCTEH U Ta30BY

Ypok 68

PesepBHblil ypok. Pabota ¢ Tekctamu o teme «Pabora.
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‘ MoUIHOCTb. DHEPTUs»

8 kaacc
KoimmuecTBo
Ne ypoka Tema ypoka acos Ha
NpaKkTHYeCcKue
padoThbI
Vpox 1 OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUU CTPOCHHUSI BEIIECTBA
VYpoxk 2 Macca u pa3Mepsl aTOMOB U MOJIEKYJT. OTBITHI,
MOJITBEPKIAIOIIIE OCHOBHbIE MOJIO0KEHHUS MOJIEKYISIPHO--
KMHETUYECKOU TEOPUHU
VYpok 3 Mopenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOT0 COCTOSHUMN
BEIIECTBA
Ypok 4 Kpucrannudeckue u amopgHbie Tena
Ypok 5 OObsicHEeHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPBIX Tell
Ha OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHUH
Ypok 6 CMaunBaHUE W KaWUISIPHBIE SIBICHUS
Ypok 7 TemnnoBoe pacuIMpeHre U CKaTUE
Ypok 8 Temnepatypa. CBsi3b TEMIIEPATYPbI CO CKOPOCTHIO
TEIUIOBOTO JIBMXKEHUS YaCTHI]
Ypok 9 Buytpennss sneprusi. CnocoObl N3MEHEHUs! BHyTPEHHEH
SHEPTUU: TeIIonepeaada U COBEepIIeHnEe pabOoThI
VYpok 10 Buae! Teruionepenaun: TEMIONPOBOAHOCTD, KOHBEKIIHS,
M3JIy4eHUe
VYpok 11 KomnuecTtBo TeIUOTEL. Y IeabHas TEINIOEMKOCTE
BEIlIECTBA
VYpok 12 TennooOMeH U TeTIOBOE paBHOBECHE. Y paBHEHHUE
TEIJIOBOTO OanaHca
Ypoxk 13 JlaGopaTtopHnas padota Nel mo teme: «Onpeaenenue
KOJIMYECTBA TETUIOTHI, MOJTYYEHHOTO BOIOU MTPHU 1
TEII000MEHE C HarpeThIM METAJUIMYECKUM IUIHHIPOM)
VYpok 14 KonTponbrast padora Nel mo teme: «Konmaectso
BEIIIECTBA»
VYpoxk 15 JlabopaTtopHas pabota Ne2 mo teme: «Onpezaenenue 1
y1€JIbHON TEIIOEMKOCTH BEIIECTBAY
Ypok 16 Pemrenue 3amay Ha TeIiooOMeH
Ypoxk 17 [InaBneHue u oTBEpIEBaHUE KPUCTAININYECKUX BEIECTB.
VY nenpHas TEmIoTa MJIaBICHUS
VYpok 18 JlaboparopHast pabota Ne3 o teme: «Omnpenenenue 1
yJIeTIbHON TEIUIOTHI TIABJICHUS JIbJIAY
Ypox 19 [TapooOpazoBanue u koHaeHcanus. Vcrnapenue
Ypoxk 20 Kunenue. Y nenbHas Temnaora mapooOpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATYphl KUIIEHUSI OT aTMOC(EpHOTro
JTaBJICHUS
VYpok 21 BrnaxnocTs Bo3ayxa. Pemienue 3agad Ha onpeneneHne
OTHOCHUTEJILHOM BJIAXKHOCTHU BO3yXa
Ypok 22 JlaboparopHast pabota Ned o teme: «OmnpeaeneHue 1
OTHOCHUTEJILHOM BIIAXXHOCTHU BO3AYyXa»
Ypox 23 DHeprus TOIMBa. Y IeJbHasl TEIIOTA CTOPaHUs

Ypok 24

HpI/IHI_II/IHH pa6OTLI TCIJIIOBBIX ,Z[BPIFaTeJ'IePf




28

Ypok 25 KIIJI TermoBoro auratefs. TemnaoBele IBUTATEIN U
3alI1Ta OKPYKaroLIEe Cpeibl

VYpok 26 3aKOH COXpaHEeHHUS U MPEBPALICHHS SHEPTUU B TETIOBBIX
rpoleccax

Ypoxk 27 [TonroToBka K KOHTPOJIBHOU pabOTe MO TeMe
«3meHeHue arperaTHOro coctosiHus. TeroBbie
JIBUTATEIIH

VYpok 28 Kontponbras padota Ne2 o teme: «M3menenune
arperaTHOro CoCTOsIHUA. TEeIIOBbI€ TBUTATEI

Ypoxk 29 DnekTpusaius tei. JIBa poaa 3JIEKTpUYECKUX 3apsiI0B

Ypox 30 B3aumopeiicTBue 3apsikeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJCHCTBUS 3apSKEHHBIX TEJ
OT BEJIMYMHBI 3aPSJ0B M PACCTOSTHUS MEXKTY T€JIaMu)

Ypok 31 DnekTpuueckoe noie. HampspkeHHOCTh 3JEKTPUYECKOTO
nioist. [IpuHIMN cynepno3unuy aIeKTPUYECKUX MOoJIel

Ypok 32 Hocurenu snekrpuyeckux 3apsioB

Ypok 33 DneMeHTapHBIN deKTprudeckuii 3apsia. CTpoeHue atoma

VYpoxk 34 [IpoBOIHUKY M TUANEKTPUKH. 3AKOH COXPaHEHMUS
AIEKTPUYECKOTO 3apsa

Ypok 35 Pemenne 3an1a4 Ha IPUMEHEHUE CBOMCTB MIEKTPUYECKUX
3apsI0B

Ypoxk 36 DNEeKTPUUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS
3JIEKTPUYECKOT0 TOKa. ICTOUHHMKHN NOCTOSIHHOTO TOKa

VYpoxk 37 JIeficTBUS PIEKTPUIECKOTO TOKA (TETUIOBOE, XMMHUYECKOE,
MAarHUuTHOE)

VYpok 38 DJIEKTPUYECKUI TOK B )KUAKOCTAX U razax

Ypoxk 39 Dnekrpuyeckas nenb. Cuia Toka

Ypoxk 40 JlabGopaTopHas pabota Ne5 o teme: «3mepenue u
pEeryJaupoBaHUE CHIIBI TOKa

VYpok 41 Dnekrpuyeckoe HanpsikeHue. ConpoTUBIICHHUE
MIPOBOJIHUKA

Ypok 42 JlaGopatopHas pabota Ne6 no Teme: «M3mepenue u
peryaupoBaHUe HAMPSKCHUS

VYpok 43 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. 3ABUCUMOCTb CUJIBI
TOKa OT HampspKeHMs1. 3akoH OMa ISl yJacTKa e

VYpok 44 JlaboparopHast pabota Ne7 o teme: «VccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UJIYILIETO Yepe3 pe3nucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HANPSKEHUSI HA PE3UCTOPE

VYpoxk 45 [TocnenoBarenbHOE U NAPAIIENIBHOE COCUHEHUS
MIPOBOJIHUKOB

VYpok 46 Pemenue 3agau Ha npumeHenue 3akoHa Oma s
Pa3IMYHOTO COCIMHEHUSI IPOBOAHUKOB

Ypoxk 47 Jlaboparophas pabota Ne8 o Teme: «IIpoBepka npasuia
CJIOKEHUS HaIPsDKEHUN TP TIOCTIeI0BATEIFHOM
COEIMHEHHH JIBYX PE3UCTOPOBY»

VYpox 48 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

VYpok 49 Kontponbras padota Ne3 mo teme: «DJIeKTpUIeCKre
B3aUMOJICUCTBUS. DIEKTPUUECCKUN TOK

Ypok 50 JlaboparopHast pabota Ne9 o teme: «IIpoBepka nmpaBuia

JJI1 CHUJIBI TOKA IIpHU IMapaljieIbHOM COCIMHCHUHN
PE3UCTOPOB»

Ypok 51

JlaboparopHas pabota Nel0 no teme: «OmnpeneneHue
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paGOTH QJICKTPHUYCCKOI'0 TOKA, HAYHICTO YCPE3 PE3UCTOP»

Ypox 52 JlaboparopHast pabota Nel1 mo Teme: «Omnpenencane
MOIIIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIIECIAEMON Ha 1
pe3ucrope»
Ypok 53 DJeKTpUYEcKUe 1eMU U MOTPeOUTENH IIEKTPUIECKOI
SHEPTUU B OBITY
Ypoxk 54 Kopotkoe 3ambikaHue
Ypok 55 ITocTtosuHable MaruuThl. B3anMoaeiicTBrE MOCTOIHHEIX
MAarHuTOB
Ypok 56 JlabGopaTopHas padota Nel2 mo Teme: «lccrnenoBanue 1
MAarHUTHOTO B3aMMOJIEUCTBHSI OCTOSIHHBIX MarHUTOBY
Ypok 57 MaruautHoe nosne. MarautHoe nosie 3eMIIU U €T0
3HAYEHHE JUIsl )KU3HU Ha 3emie
Ypok 58 OmneIT OpcTena. MarHuTHOE 10JIE 3JIEKTPUUECKOIO TOKa
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE
VYpok 59 JlaboparopHast pabota Nel3 o teme: «3ydenne 1
JICICTBHSI MAaTHUTHOTO T0JIS HA TIPOBOJIHUK C TOKOM»
Ypoxk 60 DNeKTpOABUTATEIb MOCTOSIHHOTO TOKa. Mcnonb3oBanue
3JIEKTPOJBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U Ha
TPaHCIIOPTE
VYpok 61 Kontponbnas padota Ne4 o teme: « MarHuTHbIe
B3aUMO/JICHCTBUSD)
Ypok 62 Oneitel Dapanes. SBneHne 2I€KTPOMarHUTHON
WHIYKITAN
Ypok 63 [IpaBuiio Jlenna
VYpok 64 Onekrporereparop. CrocoObl MOTydeHUs
3JIEKTPUYECKON SHEPTUU
VYpok 65 DIEeKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX UCTOUYHHUKAX
SHEPIUH
Ypoxk 66 PesepBHbIil ypok. PaboTta ¢ TekcTamu 1mo teme
«TennoBple SABICHUS»
VYpok 67 PesepBHylit ypok. PaGota ¢ TekcTamu 1o Teme
«I10CTOSIHHBIN IIEKTPUYECKUI TOK
Ypok 68 PesepBHyIit ypok. PaGota ¢ TekcTamu 1o Teme
«MarHuTHbIE SIBICHUS»
9 kJaacce
KosmuecTBo
Ne ypoka Tema ypoka Hacos ua
NpaKTHYeCKue
padoThI
Ypok 1 Mexanndeckoe ABukeHue. MartepuaibHas TOUKa
VYpok 2 Cucrema orcyeta. OTHOCUTEIIBHOCTh MEXaHUYECKOTO
JIBIKECHUS
Ypok 3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
VYpok 4 HepasHoMepHoe nipsiMosinHeitHOE ABMKEeHUE. CpeaHss U
MTHOBEHHAsi CKOPOCTh TeJla IPU HEPABHOMEPHOM
JIBIDKCHUN
Ypok 5 Yckopenue. PaBHOYCKOPEHHOE NIPSMOIMHENHOE
JIBUYKEHUE
Ypok 6 JlaboparopHast pabota Nel mo teme: «OnpeneneHue 1

YCKOPEHUS Tella IPU PaBHOYCKOPEHHOM JIBUYKEHUU 110
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HAKJIOHHOM IJTOCKOCTH)

Ypox 7 CBoOoaunoe magenune tei. OneiTe! I annnes

Ypok 8 PaBHOMepHOE nBUKEHNE IO OKpYx)HOCTU. [lepuon n
yacToTa oOpamenus. JInHneitHas u yrioBasi CKOPOCTH

Ypok 9 LlenTpOoCcTpEMUTENBHOE YCKOPEHHE

Ypoxk 10 Kontposbnas padota Nel o reme: «Kunemarukay

Ypok 11 IlepBblii 3ak0H HproTOHA

Ypok 12 Bropoii 3akoH HeroToHa

Ypok 13 Tpernii 3akoH HproTona. [IpuHnumn cynepno3sunuu cu

Ypoxk 14 Pemenue 3a1ay Ha npuMeHeHne 3akoHOB HproToHa

VYpok 15 Cwuna ynpyroctu. 3akoH ['yka

Ypok 16 Pemenue 3anay no teme «Cusa ynpyroctu»

Ypoxk 17 JlaGopaTtopHas padota Ne2 mo teme: «Onpeaenenne
YKECTKOCTHU MPY>KUHBD)

VYpok 18 Cuna TpeHMs: CWiIa TPEHHUS! CKOJIBXEHHS, CHJIa TPEHHS
TIOKOSs1, APYTHE BUABI TPCHUS

Ypoxk 19 Pemenue 3anay no teme «Cuma TpeHUs»

Ypox 20 JlabopaTtopHas padota Ne3 mo teme: «Onpeaenenue
Kod(hUIIEeHTa TPEHUS CKOIBKCHHSD)

VYpok 21 Pemenue 3agaud mo reMme «3akounl Herotona. Cuia
ynpyrocty. Cuiia TpeHus»

Ypok 22 Cuiia TSXKECTH U 3aKOH BCEMUPHOTO TSATOTEHUSI.
YckopeHne CBOOOTHOTO TaICHHUS

Ypok 23 JIBmxenue mianer Bokpyr CosHna

VYpok 24 Pemenne 3amay mo teme «Criia TSKECTH M 3aKOH
BCEMUPHOTO TATOTEHUS

VYpok 25 ITepBas kocmuueckasi ckopoctb. HeBecoMocTh 1
Heperpy3Ku

VYpok 26 PaBHOBecue MaTepuanbHOW TOUKH. AOCOIOTHO TBEPIOE
Tesno. PaBHOBECHE TBEPAOIO Teja C 3aKPEIIIEHHON OChIO
BpalCHUs

Ypoxk 27 MowmenT cuibl. LleHTp TskecTn

VYpok 28 Pemenue 3anau o teme «MomeHT cuibl. LleHTp
TSKECTH

Ypoxk 29 ITonroToBka Kk KOHTPOJIBHOU paboOTe MO TeMe
«JlnHaMuKa»

Ypox 30 KonTponbnas pabota No2 mo teme: «JlmHamukay

VYpok 31 Nmnynbe Tena. U3menenne umnynbca. UMIynbe CUITbI.
3aKOH COXpaHEHMsI UMITYJIbCa

Ypoxk 32 Pemenue 3aga4 no reme «3aK0H COXpaHEHUSI UMITYJIbCay

Ypox 33 PeaktuBHOE ABMXKEHKE

Ypoxk 34 MexaHnueckasi paboTa U MOIIHOCTb

Ypok 35 Pabota cui TshkecTH, ynpyrocTu, TpeHus

Ypok 36 JlaboparopHast pabota Ned o teme: «OmnpeaeneHue
paboThI CUIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHHUH Teja
110 TOPU30HTAJIBHOM IOBEPXHOCTH»

VYpok 37 CBs13b 2Hepruu U padoThl. [loTeHIMaNbHAS Y)HEPTHUS TENa,
MOJIHATOrO HaJl IOBEPXHOCTHIO 3eMiu. [loTeHuanpHas
SHEPTHsl CKATON NPYKUHBI

VYpok 38 Kunernueckas sneprus. Teopema 0 KHHETHUECKOM
SHEPruu

Ypoxk 39 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPTUH

Ypoxk 40

Kontponbras pabota Ne3 mo teme: «3aKOHBI COXpPAHECHHS
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B MCXaHHUKE»

VYpok 41 KonebarensHoe npuxenne. OCHOBHbIE XapaKTEPUCTUKU
KoJIe0aHMil: MepuoJI, 4acTOTa, aMILUIUTY 1a

Ypok 42 MareMaTHu4ecKuil 1 Npy>KUHHBIM MASITHUKH

VYpox 43 JlaboparopHast pabota Ne5 o teme: «OmnpeneneHue
YacTOTHI U Nlepro/ia KojeOaHu Npy>KMHHOTO MasiTHUKA

VYpok 44 JlaboparopHast pabota Ne6 o Teme: «VccnenoBanue
3aBUCHMOCTH Meprojia KoJieOaHH MPY>KUHHOTO
MasiTHUKA OT MaccChl rpy3a»

Ypok 45 JlaGopaTopHas pabota Ne7 mo teme: «IIpoBepka
HEe3aBHUCHMOCTH TieproJia KojeOaHuii rpy3a,
MOJIBEIICHHOTO K HUTH, OT MaccChl Tpy3a»

Ypox 46 [IpeBpamenne sHeprun Npu KoaeOaTeTbHOM ABHKCHUN

VYpok 47 3aryxaromiue Konebanus. BelHyXIeHHBIE KOTeOaHus.
Pe3onanc

Ypok 48 Mexanunueckue BOIHbI. CBOHCTBA MEXaHUYECKUX BOJIH.
[IpososibHBIE 1 IOTIEPEYHbIE BOJIHBI

Ypoxk 49 JlnvHa BOJIHBI U CKOPOCTH €€ pacIpOCTPAHECHHUS.
MexaHn4eckre BOJIHBI B TBEPJIOM TEJE, CEUCMUYECKHE
BOJTHBI

Ypoxk 50 3ByK. [ ]pOMKOCTb 3ByKa U BHICOTA TOHA

Ypok 51 Pemrenne 3a1a4 Ha XapakTEPUCTUKN MEXaHUYECKHUX BOJIH

Ypok 52 OtpaxxeHue 3ByKa

Ypok 53 Nudpas3Byk u ynpTpa3ByK

VYpoxk 54 [MonroToBka K KOHTPOJIBHOU pabOTeE MO TeMe
«MexaHunueckue KojaeOaHus U BOJTHBDY

VYpok 55 KonTponbaas padota Ne4 mo Teme: «MexaHndeckue
KOJIe0aHUsI M BOJTHBD»

Ypox 56 DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMAarHUTHBIE BOJIHBI

Ypok 57 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH

Ypok 58 [IIkana 3€KTPOMarHUTHBIX BOJIH

Ypok 59 Hcnonb30BaHUE 3IEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U

Ypoxk 60 Pemenue 3aay Ha onpeesieHne YacTOThI U ITTUHBI
AIEKTPOMArHUTHOW BOJIHBI

VYpok 61 DnexkTpoMarHuTHas npupojaa ceera. CKopocTh CBETA.
BosHOBEBIE CBOIICTBa CBETa

Ypok 62 JlyueBast monienb cBeta. MIcTouHMKY CBETA.
[IpsimonuHeitHOe pacipocTpaHeHHe cBeTa. 3aTMEHHS
Comnnna u JIyHst

Ypok 63 Otpaxenue cseta. [1nockoe 3epkano. 3akoH OTpakeHUs
CBeTa

Ypok 64 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

Ypok 65 JlabopaTtopHas padota Ne8 o teme: «lccnenoBanne
3aBUCHMOCTH YIJIa IPEJOMJIEHUS] CBETOBOIO JIyda OT yIJia
NaJIeHHsI Ha TPAHUIE «BO3TYX-CTEKIOM

Ypox 66 [TonHOE BHYTpEHHEE OTpAKEHUE CBETA

Ypok 67 Hcnonb30BaHre NOTHOTO BHYTPEHHETO OTPAKECHHUS B
ONTUYECKUX CBETOBOJIAX

Ypok 68 JIunzel. Xon nydeil B TuH3e

Ypoxk 69 Pemienue 3a1a4 Ha MOCTPOECHUE U300paKEHUH,

ITIOJIYUYCHHBIX C ITIOMOIIBIO JIMH3

Ypoxk 70

JlaboparopHast pabota Ne9 o teme: «Ilomydyenue
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M300PKEHHI C TTOMOIIBIO COOMpAIOIIEH JTUH3bI

Ypoxk 71 JlaboparopHast pabota Nel0 mo Teme: «OmnpenencHue
(hOKYCHOTO pacCTOSIHUS U ONTHYECKOM CHITBI
coOuparomen JMH3b

Ypok 72 OnTuueckas cucrema ¢oroanmnapara, MUKPOCKOIa U
TeJIeCcKoIa

Ypok 73 I'ma3 xak onrtuyeckas cucrema. binusopykocts u
JTAJIbHO30PKOCTh

Ypok 74 KonTponbras pabota Ne5 mo Teme: «CBETOBBIC SIBICHUS)

Ypox 75 Paznoxenune 6emoro ceeta B ciektp. OnbiTel HptoTOHA.
Cro’keHue CIeKTpaIbHbIX 1IBETOB

Ypok 76 Hucnepcus ceera

Ypox 77 OmneiTel Pe3epdopa u muraneTapHast MOJEIb aTOMa

Ypok 78 Mopeins aroma bopa

Ypok 79 Hcnyckanue u norsyonieHue cBeta aroMoM. KBaHTHI.
JIunenyaTsie CIIEKTPHI

Ypoxk 80 JlabopaTtopHas pabota Nel1 o teme: «Habmronenue
CIUIOLIHBIX U JUHEHYATBIX CIICKTPOB U3TyUCHUSD)

Ypoxk 81 PamnoaktuBHOCTh. Anb(ha, OeTa- ¥ raMMa-u3ITydeHUs

VYpok 82 Crpoenue atoMHoro siapa. HykinoHHas Mosienb aTOMHOTO
sqpa

Ypok 83 M3oTonsl. PagnoakTrBHbBIE MTPEBPAILICHUS

VYpok 84 Pemienue 3amau o reme: «PagnoakTuBHbIE
MIPEBPALICHUS

Ypok 85 [lepuon nmonypacnajga aTOMHBIX siEP

Ypok 86 JlaboparopHas padota Nel2 no teme: «MccnenoBanue
TPEKOB: U3MEPEHNE IHEPTUU YACTHULIBI IO TOPMO3ZHOMY
nyTtu (o ¢otorpadusim)»

VYpox 87 Snepubie peakiuu. 3aKOHBI COXPAHEHHUSI 3aPSA0BOTO U
MacCOBOI'0 YHCET

Ypok 88 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

Ypoxk 89 Pemenue 3aay no teme «lnepHble peakumu»

Ypoxk 90 Peakuuu cunTtesa u nenenud saep. ICTOUHMKY SHEpTUn
CounHua u 3B€311

Ypoxk 91 Snepnas sHepretuka. JleHcTBUS paguoaKTUBHBIX
M3JTYYCHHI HA )KUBBIE OPTaHU3MBI

VYpok 92 [ToaroroBka K KOHTPOJILHOM pabOTE MO TEME
«KBaHTOBBIC SBICHUS

Ypox 93 KonTponbnas padota Ne6 mo teme: «KBaHTOBBIE
SIBJICHHSI

Ypok 94 [ToBTOpenue, 0606menHue. Pabota ¢ TekcTamu mo Teme
«B3anMonencTBUE TEI

Ypok 95 [ToBTOpenue, 060061eHne. Pemenne pacyeTHbIX U
KaueCTBEHHBIX 3a7a4 1o TeMe « TernoBble npoiecchh»

Ypok 96 [ToBTOpenue, 06001eHne. Pemenne pacyeTHbIX U
KauecTBEeHHbIX 3a1a4 1o teme «KII1/] TernoBbix
IBUTATEIICHY

Ypok 97 IToBTOopenue, o6o0mmenue. Pabora ¢ TekcTamu 1o Teme
«DNEeKTPUYECKUE U MATHUTHBIC SIBJICHUS

Ypok 98 [ToBTOpeHue, 0600IeHNE. Penenne pacueTHbIX U
KadecTBeHHBIX 3a11a4 1o TeMe «KIIJ] anexTpoycTaHOBOK»

Ypox 99 [ToBTOpenue, o600meHne. Pabora ¢ TekcTamu Mo Teme

«3aKOHBI COXPAHCHUS B MCXAHUKCY
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Ypok 100 | [ToBTopenwue, 0600meHne. PaboTa ¢ TekcTamu 1Mo Teme
«KonebaHus 1 BOJHBD)

Ypok 101 | [ToBTOpenue, o6ob61enue. Pabora ¢ TekcTamu 1mo Teme
«CBETOBBIC SBJICHHS

Ypok 102 | [ToBTopenue, o6o6menue. Pabota ¢ Tekctamu Mo Teme

«KBaHTOBas ¥ siepHas pusukay

NEPEYEHDb (KOJUD®UKATOP) PACIPEJAEJEHHBIX ITO
KJIACCAM MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOU ITPOI'PAMMBI

OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS Y DJIEMEHTOB

COJEPXAHMUA ITO PUSUKE

B ¢denepanbHbIX W pETrHOHANIBHBIX TMPOIEAYpax OLEHKH KadecTBa 0Opa3oBaHUS
UCTIONb3YyeTCsl TMepeueHb (KoaudukaTtop) pachpeAeseHHbIX IO KJaccaM IPOBEPSIEeMBIX
TpeOoBaHUIl K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOW MpOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHus U HJIEMEHTOB COICP)KAaHUS 110 (PU3HKE.

7 KJIACC
[IpoBepsieMble TpeaMETHBIE pe3yJbTaThl OCBOEHHS OCHOBHOI 00pa3oBaTelbHOI

pOTpaMMBbI

Kox
NMPOBEPSAEMOr0

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

pe3yJbTara

11
1.2

1.3

14

1.5

1.6

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pa3ianyaTh SABJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OMBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

pacro3HaBaTh MNPOSBICHHWE M3YYCHHBIX (U3UUECKUX SBICHUH B
OKpPY’KaroIIeM MHUpe, B TOM 4Hciie (pu3ndeckue sBJICHUS B IPUPOJE, IIPH
9TOM MEpPEBOJUTh NPAKTHUUECKYI 3ajadyy B Yy4eOHYyI0, BBLIEIATDH
CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKK) PUINYECKUX SIBICHUI

OIKCHIBATh U3yYCHHBIC CBOMCTBA TENl U PU3UUCCKHUE SIBIICHUS, UCIIOIB3YS
duznyecKkue BENMYWHBI, TIPH ONUCAHWHM MPABWIBHO TPAaKTOBATh
(GU3NYECKUH CMBICI HCIOJIb3yeMBbIX BEJIWYHH, WX OOO3HAYCHHS W
CIUHUII (DPU3WYECKUX BEIWYUH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIIHE
JAHHYIO (DU3WYECKYIO BEJIMYUHY C JPYTUMH BEIMYUHAMH, CTPOUTh
rpadvKu U3yYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUIHH

XapaKkTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBIICHUS W TPOIIECCHI,
UCTIONB3YSl M3YYEHHBIE 3aKOHBI, MPU ITOM JaBaThb CIOBECHYIO
(GhOpMYyIIMPOBKY 3aKOHA U 3aIlMCHIBATh M0 MATEMATHUYECKOE BBIPAKCHHE

OOBSICHATh (DU3UYECKHE SIBIICHUS, MPOLECCHl W CBOWMCTBA Tell, B TOM
Yyhclieé M B KOHTEKCT€ CHUTyallud MNPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATb IPUUYUHHO-CJIEACTBEHHBIE  CBSA3M, CTPOMTH
00bsicCHeHHE U3 | — 2 JJOTUYECKUX IIAaroB ¢ OMOpoi Ha 1 — 2 M3y4eHHBIX
cBOWcTBA  (pM3MUECKUX  SIBIEHUHM, (U3NYECKMX  3aKOHA  WJIH
3aKOHOMEPHOCTH

1.7

1.8

pemate pacu€THbie 3a7ayd B 1 — 2 JEWCTBUA, MCHOJIb3YS 3aKOHbI U
dbopMyIbl, cBs3bIBAIONIME (U3MUYECKUE BEIMYHHBI: Ha OCHOBE aHAlM3a
yCIIOBUSL ~ 3aJjaud  3alHChIBaTh  KpPAaTKOE YCJIOBHE, IOJCTaBIATh
¢u3nueckrue BeIMYUHBI B (POPMYINBI M NMPOBOAUTH PACUETHI, HAXOIAUTH
CIpaBOYHbIC JAaHHBIC, HEOOXOAMMBIE AJIs PEIIEeHUs 3aaad, OICHUBATb
PEATMCTUYHOCTD MOTYYeHHON (PM3UUECKOI BEIIMYMHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MpPH I[OMOIIU
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(1)I/I3I/I‘-ICCKI/IX MECTOOOB, B OINMCaHUU HCCIIC0BAHUA BBIJCIATH
MIPOBEPSIEMOE MPEATIONOKECHHE (rumoresy), pasnuyaTh u
MHTEPIPETUPOBATH MOIYUYEHHBIH pe3yiabTaT, HAXOAUTh OUIMOKU B XOJ€
OTIBITA, IeaTh BBIBOKI 110 €TO PE3yJIbTaTaM

OPOBOANUTH OMNBITHI 1O HAOMIOACHUIO (U3MYECKUX SIBICHUH WU
dusnuecKux CBOIICTB TeN: ¢bopmynrpoBaTh IIPOBEpSIEMBIE
OpPEANONOKEHUs,  cOOMpaTh  yCTAaHOBKY M3  MNPEAJIOKECHHOTO
000pyIOBaHUS, 3aMHUCHIBATH X0/ ONbITa U (JOPMYIHUPOBATH BHIBOJIBI

BBINIOJHATh TMPAMBIE M3MEPEHHS C HCIIOJIB30BAHMEM AaHAJOTOBBIX M
uGpoBbIX MPUOOPOB, 3aNMUCHIBATH IOKa3aHUS NPUOOPOB € YUETOM
3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHUH

1.11

1.12

1.13

HIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUECKOM BEITMYMHBI
OT JAPYrod C HCIOJb30BAHHEM IPSIMBIX H3MEpPEHUN, Yy4acCTBOBaTb B
IUIAHUPOBAaHUM Y4eOHOrO MCCJIEJOBaHUS, COOUpPAaTh YCTAaHOBKY H
BBINIOJHATh U3MEPEHMs, CIeAys MPEeaJoKEHHOMY IUIaHy, (UKCUPOBATh
pe3ysabTaThl MOJYYECHHOH 3aBUCHUMOCTH (DU3MYECKMX BEIMYMH B BHJE
MPEUIOKEHHBIX TaONHIl U rpaduKoB, JenaTh BBIBOJABI IO pe3yJbTaTam
UCCIIEIOBAHMS

IPOBOJIUTh KOCBEHHbIE HU3MEPEHUs (PU3MUECKUX BEIMYMH, CIEnys
IPEJIOKEHHON HMHCTPYKLMHU: NPH BBINOJIHEHUH HU3MEPEHUN coOuparhb
JKCIICPUMEHTAIIBHYI0 YCTaHOBKY M BBIYUCIIATH 3HAYEHHE HMCKOMOM
BEJINYUHBI

coOnrofaTh MpaBWia TEXHMKM Oe30macHoOCTH MpH  pabore cC
1a00paTOpHBIM 000pYIOBaHUEM

1.14

1.15

1.16

1.17

YKa3bIBaTh MPUHIIMIIEI JACUCTBUS NMPHUOOPOB U TEXHUYECKHX YCTPOWCTB,
XapakTepu30BaTh MPHUHLIUIBI JIEHCTBHS HW3YYEHHBIX TPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOIIBIO MX ONMCAHMS, UCTIONb3Ysl 3HAHUS O
CBOMCTBaX (PM3MYECKUX SBICHUN M HEOOXOIUMBIE (PU3UIECKUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJIUTH  TIpUMEphl  (HAXOAUTh HMH(OpPMAIMIO O  MpHUMEpax)
NPaKTUYECKOTO HCIONB30BaHUSA (PU3UYECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HM U1 o0ecrieueHus: 0€30MMacHOCTH MPH 0OpaIlieHuH ¢ MpuOopaMu 1
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3IOPOBbSI M COOJIOACHUS
HOPM SKOJIOTUYECKOTO IOBE/ICHUS B OKPYKAIOIIEH cpele

OCYILECTBIIATh OTOOP HCTOYHMKOB HHpOpManuu B cet MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE
UMEIOIIUXCA 3HAHUMM M IyTEM CPAaBHEHUS pPa3jIMYHBIX HMCTOYHHUKOB
BBIJICNIATh WH(POPMALIMIO, KOTOpas SBISETCS IMPOTHBOPEUUBON HIIH
MOJKET OBITh HEJJOCTOBEPHOM

UCIIOJIb30BATh MPU BBITIOJIHCHUH YUEOHBIX 3aIaHUi HAYYHOMOMYJISIPHYIO
JUTEPaTypy (QHU3HUUECKOTO COACPIKaHUs, CIPABOYHBIE MaTEePHAIbI,
pecypcbl cet IHTEpHET, BiIaeTh MpUEMaMU KOHCTIEKTHPOBAHHUS TEKCTA,
npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMChbMEHHbIE M YCTHBIE COOOILEHHS Ha
OCHOBE 2 — 3 HMCTOYHMKOB MH(pOpManuu (U3NYECKOTO COAEp)KaHUs, B
TOM 4Hcie MyOIMYHO JAeNaTh KpaTKHEe COOOLICHHS O pe3ysibTaTax
IPOEKTOB MM Y4YeOHBIX HCCIEIOBaHMM, IPU OSTOM T'PaMOTHO
UCTONIb30BaTh HW3YYEHHBIH TOHATUHHBIA ammapaT Kypca (QHU3HUKH,
CONPOBOKAATh BBICTYIIJICHUE NTPE3EHTALIUEH

IIPU BBITIOJTHEHUHM Y4YEOHBIX MPOEKTOB M MCCIEJI0BAHUN pacHpelensTh

0053aHHOCTH B rpymmne B COOTBETCTBHMU C IIOCTABJICHHBIMHU 3aJavdaMHu,
CJIICAUTL 3a BBIIIOJTHCHHUECM IIJIaHA HeﬁCTBHfI, aJICKBATHO OILCHUMBATbH
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COOCTBEHHBII BKJ1ag B JACATCIIBHOCTD TpynIibl, BBICTpanBaTh
KOMMYHUKaTHBHOC BSaHMOHeﬁCTBHe, YUUThIBAA MHCHHEC OKPYXKAIOIINUX

[IpoBepsieMble 371€MEHTHI COAEePHKAHUS

Ko

Kon

A
pasaejia

3JIEMCHTA

IIpoBepsieMmble 3JIEMEHTHI COIEPKAHUS

®U3UKA U EE POJIb B IO3HAHWM OKPYXAIOIIEIO MHUPA

1.1

1.2

@uszuka — Hayka O npupone. JSBiIeHHS NPUPOIBIL.
@usnueckre  ABICHUSA:  MEXaHUYECKHE,  TEIUIOBHIE,
JJIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeINYUHBL. M3MepeHne GpU3nuecKux BeTUYUH.
@usnueckne  npubopsl.  [lorpemHOCT,  M3MEpEHHUH.
Me:xyHapoiHasl cucTeMa €IMHUL]

1.4

1.5

EcTecTBeHHOHAy4YHBIM METOJ IIO3HAHUSA: HAOJIOJCHUE,
IIOCTAaHOBKA Haquoro BOHpOCﬁ, BBIABUKCHHUE THUIIOTE3,
SKCIIEPUMEHT [0  IPOBEpPKE THUIOTE3, OOBICHEHHUE
Ha0I101aEMOT0 SIBJICHHUS

Onucanne GpuU3NYECKUX SBICHUH ¢ TOMOILBIO MOJIENIEH

[TpakTuyeckue pabOTHI:

N3Mepenne paccTosiHUM.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpenenenne pa3MepoB MaJIbIX TeJl.

W3mepenne Temmepartypbl IpH IOMOILIM KUAKOCTHOTO
TEPMOMETpPA U IaTYUKA TEMIIEPATyphl

ITEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNHN BEIIECTBA

2.1

2.2

2.3

24

2.5

2.6

CrpoeHue BellecTBa: aTOMBI U MOJIEKYJbI, UX pPa3MephI.
OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA

JBrmxenue ydactul BeniectBa. CBsA3b CKOPOCTH JABM)KEHUS
4acTUL C TEMIIepaTypod. bDpOyHOBCKOE JBHKEHHE,

T dy3us
B3aumoneiicTBue yacTWIl BeIIECTBA: MPUTSIKEHHE U
OTTAJIKWUBaHUE

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta3o0B,
KUAKOCTEH W TBEPABIX  (KPUCTALINYECKUX)  Tell.
B3anmocBA3b MeXIy CBOMCTBAMU BEHIECTB B Pa3HBIX
arperatHbIX COCTOSIHUSAX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

OCo0EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[TpakTuyeckue paboOTHI:

Ouenka  Jauamerpa  aToMa  METOJOM  psimoB  (cC
UCToNIb30BaHueM ¢otorpaduii).

OIBITHI 110 HAOIIOICHUIO TEIJIOBOTO PACIIHUPEHUS I'a30B.
OmnbITEl O OOHAPYKEHHUIO JIEHCTBHSI CHJ MOJICKYJISPHOTO
HPUTSHKCHUS

JIBIDKEHUME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanndeckoe qBr>XeHue. PaBHOMEpHOE U HEpaBHOMEPHOE
JBW)KCHUE

Ckopocte. Cpennsisi CKOpPOCTb IIPU  HEPAaBHOMEPHOM
JBWKEHUH. Pacuér nmyTu U BpeMeHH JIBUKECHUS
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SIBnenue mHepuuu. 3akoH MHepLMH. B3aumoneiicTBue Ten

3.3 KaK MpUYWHA U3MEHEHMsI CKOPOCTH JBWIKEHHUs Ten. Macca
KaK Mepa MHEPTHOCTHU Tella

34 [InotHocTh BemiecTBa. CBSI3b IUIOTHOCTH C KOJUYECTBOM

' MOJICKYJI B €TMHUIIC 00bEMA BEIIECTBA

3.5 Cuna kaKk XxapakTepHCTHKa B3aUMOJICHCTBUS Tell

36 Cuna ynpyroctu u 3akoH ['yka. W3mepeHue cuibl c
MOMOIIIbIO JUHAMOMETPA

37 SIBnenue TATOTEHHS M cuia TsokecTd. Cuna TSKECTH Ha
JIpyrux mianerax. Bec tena. Hesecomocts

38 Cuna Tpenus. TpeHUE CKONBKEHHS M TPEHUE TIOKOS.

) Tpenue B mpupoJie U TEXHUKE

39 CrnoxeHure CWiI, HalpaBJICHHBIX IO OJHOW MPSMOM.
PaBHOnelicTByIOIIAsA CUIT
[TpakTuyeckue paboOTHI:
Omnpenenenre CKOPOCTH PABHOMEPHOTO JBUKEHHUS (ILIapuKa
B JKUJKOCTH, MOJETHU JJIEKTPUYECKOTO0 aBTOMOOWIS M TaK
nasnee).
Omnpenenenre cpenHell CKOPOCTH CKOJIBKEHUSI OpycKa WIIH

310 [IapuKa Mo HaKJIOHHOW TJIOCKOCTH.
Omnpenenenne IWIOTHOCTU TBEPAOTO TENa.
OnbIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTh PACTSHKCHHUS
(mehopmanuu) MPyKUHBI OT TPUITOKEHHOU CUITBL.
OnbITHI, EMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHUS
CKOJIbYKEHUS OT Beca TeJla U XapaKTepa CONPUKACAIOLIUXCS
MMOBEPXHOCTEH
dusznyeckre SBICHUS B MPHUPOJAE: NPUMEPHI JBMKEHHUS C

3.11 pPa3IM4YHBIMU CKOPOCTSMH B >KMBOM M HEKUBOU INPUPOJIE,
JIeHCTBHE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12 TexHu4ecKue yCTpouCcTBa: TUHAMOMETP, TIOIITHITHUKH

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEN 1 TA30B

HaBnenune t1BEporo Tena. CnocoObl yMEHbBLIEHUS U

4.1 YBEJIMYEHUS 1aBICHUS
492 JaBnenue rasza. 3aBHCHUMOCTh JaBJCHHs raza OT 00bEMa,
TEMIIEPATYPHI
43 [lepenaya naBneHuWs] TBEPABIMU TEIAMH, KHUIKOCTIMU U
' razamu. 3akoH [lackans. [TneBMaTHUecKe MalTHbI
3aBUCHUMOCTh  JIaBIE€HUS  KUAKOCTU  OT  TIyOHHBI
4.4 Iunpocratudeckuii mapamoke. CooOmiarommecs COCYIBI.
['unpaBnuyeckne MeXaHU3Mbl
AtMocdhepa 3emumm u armocepHoe namieHue. [IpuunHbI
45 CYUIECTBOBAHHS BO3AYyIMIHOW o00o0mouku 3emud. OmbIT
' Toppuyennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HAJT YPOBHEM MOPS
46 Wzmepenue armocdepHoro pasnenus. [lpubopsr mms
' HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS
47 JlelicTBre XKUAKOCTH W Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
) BritankuBatomas (apxuMenoBa) cuia. 3akoH Apxumena
4.8 [InaBanue ten. BoznyxonnaBanue
4.9 [TpakTrueckue pabOThHI:
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HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJE OT 00bEMa
MOTPYKEHHOM B )KUIKOCTh YaCTH TeJIa.

OmnpeneneHre BbITAJIKUBAIOUIEH CHIIBI, JACHCTBYIOIIEH Ha
TEJIO0, OTPYKEHHOE B )KUIAKOCTb.

[IpoBepka  HE3aBUCUMOCTM  BBITAIKMBAIOLIECH  CHIIBL,
JICUCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT MacChl TeNa.
OnbIThI, JIEMOHCTPUPYIOLLIHE 3aBHCUMOCTD
BBITAJIKUBAIONIECH CHWJIbI, JEHUCTBYIOLIEHW Ha TEJIO B
KHUJIKOCTH, OT 00BEMa MOTPYKEHHOW B JKUAKOCTH YACTH
TeJa U OT INTIOTHOCTH KUIKOCTH.

KonctpyupoBanue apeoMerpa WM KOHCTPYHMPOBAHUE
JIOAKU U OTpeIeTIeHUE €€ TPY30M0IbEMHOCTH

dusznueckue SBJICHUS B MPUPOJE: BIUSHUE aTMOchepHOro
JTaBJICHUS HA )KUBOM OpraHu3M, IUIaBaHUE PBIO

TexHU4YecKkue  yCTPOMCTBA:  COOOIIAIONINECS]  COCY/BI,
YCTPOMCTBO  BOAOMPOBOJA,  THAPABIMYECKUH  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp

PABOTA, MOIITHOCTbD, DHEPTUA

5.1 Mexanudeckas pabora
5.2 Mexanuveckasi MOIITHOCTb
53 [TpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IJIOCKOCTb.
[IpaBuiio paBHOBecHs pbyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omoroe mpaBmino» mMexaHuku. Kosdduiment nmonesHoro
9.5 JecTBUST MexaHu3MOB. [IpocTbie MeXaHu3Mbl B OBITY U
TEXHHUKE
5.6 [ToTeHmanpHast SHEPTUU TeNa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunetnueckast sneprus
> 58 [TonHass MexaHudeckas OJHEpPrus. 3aKOH HM3MEHEHUS U
] COXpPaHEHHUs] MEXaHUYECKOM dSHEPTUn
[TpakTudeckue paboThI:
Onpenenenne pabOThl CHUJIBI TPEHHUS] HPU PAaBHOMEPHOM
59 JBUKEHHUH TeJa 10 TOPU30HTAIBHON MOBEPXHOCTH.
HccenenoBanue ycinoBui paBHOBECHUS pblyara.
Namepenne KIIJ] HakIOHHOM MJIOCKOCTH.
N3yuenune 3akoHa cCOXpaHEHUSI MEXaHUYECKON YHEPTUU
5.10 @u3nyeCKUe SIBICHUS B IPUPOJE: PHIYAry B TEJIE YEJIOBEKA
TexHuueckue  yCTpPOWMCTBA:  pblyar, IOABWKHBIA U
511 HETMOABWKHBIM OJIOKH, HAKJIOHHAS IIJIOCKOCTh, IPOCTHIE
MEXAHU3MBI B OBITY
8 KUIACC
[IpoBepsieMble TpeaMETHBIE pE3yJIbTaThl OCBOEHUS OCHOBHON 00pa3oBaTelbHOI
POrPaMMBbI
Kon .
IpOBEpHEMOTO IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHO
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHus
pe3yJbTaTa
1.1 HCIOJIb30BATh MOHATHUSA
19 pa3iuyaTh SBJICHUS 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE

OTBITOB, IEMOHCTPUPYIOIIUX JIaHHOE (PU3UUECKOE SIBJICHHE
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pacrio3HaBaTh TPOSIBICHHE M3YYCHHBIX (U3MYECKHX SBICHUHA B
OKpY’KalolieM MHpE, B TOM 4YucCie (GU3NIECKUE SIBICHUS B MIPHUPOJE, IPU
9TOM TMEPEeBOAUTh MPAKTUYECKYIO 3ajady B Y4eOHYIO, BBLICIATDH
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUUCCKUX SBICHHI

OIUCBIBATh N3YYEHHBIE CBOMCTBA TeJI U (PU3UUECKUE SBJICHUS, UCTIONb3Ys
¢u3nveckue BEIMYMHBI, MPU ONHCAHUU NPABWIBHO TPaKTOBATh
(Gu3n4ecKuil CMbICI UCHOJIb3YEMBIX BEJIMYUH, 0003HAYCHUS U €AMHUIIBI
(GU3NYEeCKUX BEJIWYHMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO
(Gu3NYeCKyl0 BEIUYMHY C JPYTMMH BEJIUYMHAMM, CTPOUThH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIUIHH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/ISI/I‘-ICCKI/IC SABJICHUSA W HPOUECCCHI,
HUCIIOJIB3YA  HU3YUYCHHBIC 3aKOHbI, IIpKU 3TOM JdaBaTb CIIOBCCHYIO
q)OpMyJ'II/IPOBKy 3dKOHaA U 3aIllMCbIBATH €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

1.7

1.8

OOBSICHATH (pU3MUECKUE MpPOIECChl M CBOMCTBA Ted, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISABIIITh
NPUYMHHO-CJICICTBEHHbIE CBSI3U, CTPOUTH OOBsicHEHMe u3 | — 2
JIOTUYECKUX I11aroB ¢ MOMOIIBI0 1 — 2 M3y4eHHBbIX CBOMCTBA (hU3HUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pemaTh pacu€THble 3aauydl B 2 — 3 JCHCTBUS, HMCIOJIB3YS 3aKOHBI U
(dbopMyIIBI, CBSI3BIBAarONINE (HM3MUYSCKHE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUS 3aJaud 3aMUCBHIBATh KPATKOE YCIOBUE, BBISBISATH HEIOCTATOK
JNaHHBIX JJUIS pelleHHs] 3aJadd, BbIOUpATh 3aKOHBI U (OPMYIIbI,
HeoOxXoauMble ISl €€ peIlIeHUs, MPOBOAUTH pacuyéThl M CpPaBHHUBATH
ITOJIYYCHHOC 3HAUYCHUC (1)1431/1'—1601(012 BCIIMYNHBI C U3BECCTHBIMU JAHHBIMHU

pacmo3HaBaTh HPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh I[P MOMOUIU
(GuU3NYEeCKUX METOJIOB, HCHOJb3ys OMHMCAHUE HCCIIEOBAHUS, BBIIACIATH
MIPOBEPSIEMOE  NPEAIIOJIIOKEHUE, OLEHUBATh IPABWIBHOCTH IOPSAKA
IIPOBEICHUS UCCIIEIOBAHNS, 1€J1aTh BBIBOIbI

1.9

1.10

1.11

1.12

MPOBOJIUTh OMBITHl 10 HAONIONCHUIO (DU3MYCCKUX SIBICHUN WM
(buzmuecKux CBOMCTB TeN: dbopMyHpoBaTh MIPOBEPSIEMBIC
MIPE/IIOI0KCHUS, coOupaTh  yCTAaHOBKY M3  MPEIJIOKEHHOTO
000pyIOBaHUs, ONMCHIBATH XOJI OIBITA U (DOPMYITHPOBATH BHIBOIBI

BBIIIOJIHATL  MPAMBIC HU3MCPCHUSA C  HCIOJB30BAHUCM  aHAJIOT'OBBIX
npuOOpOB M AATYUKOB (U3NYECKUX BEIMYMH, CPABHUBATH PE3YJIbTATHI
M3MEPEHHH ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEIIHOCTH

MIPOBOJIUTH HMCCJIEIOBAHNE 3aBUCUMOCTH OJHON (DU3MUECKOH BEIMUYHMHBI
OT JApYrOd C WCIOJb30BAHUEM MPSAMBIX W3MEPEHUN: IUIaHUPOBATH
HCCIIEI0OBaHUE, COOMPATh YCTAaHOBKY WM BBINOJHATH U3MEPEHMS, CIIEIYs
MpeIIoKEHHOMY  IJIaHy, (HUKCUPOBAaTh pe3yNbTaThl  MOJYYEHHOU
3aBUCMMOCTH B BHJE Tabnum W rpaduKoB, J[elaTh BBIBOABI IO
pe3yabTaTaM UCCIEI0BAHMS

MPOBOANTHh KOCBEHHbIE M3MEpeHUs] (PU3NYECKUX BEIUYMH: IIaHUPOBAThH
U3MEpeHusi, CoOMpaTh OSKCIEPUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
MPEAJIOKEHHON HHCTPYKIIUH, U BBIYUCIIATh 3HAUEHUE BETUUYHHBI

1.13

1.14

1.15

cobmoaTh  TpaBWia TEXHUKH  O€30MacHOCTH mpu  pabore ¢
1a00paTOpPHBIM 000pYyI0BaHHEM

XapaKTepu30BaTh MNPUHIMINbBI JICHCTBUA HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUs, UCIOJIb3Ysl 3HAHHUS O
CBOWCTBaX (U3MUECKUX SBICHUH U HeoOXoaumble (uznyeckue
3aKOHOMEPHOCTH

pacno3HaBaTb MNPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa 1 H3MCPUTCIILHBIC
HpI/I60pBI o CxeMaM M CXCMAaTHYHBIM PUCYHKaM, COCTABJIATH CXCMbI
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SJIEKTPUYECKUX LENed C MOCIENOBATENbHBIM U IMApAJIIECIbHBIM
COEIMHEHHEM JJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB
3JIEKTPUYECKUX LIETIEN

NPUBOAUTH  NPUMEPHl  (HAXOAUTH HMHGMOPMAIMIO O  IMPHUMEPaX)
MPAaKTHYECKOTO HCIIOIb30BaHU (DPU3NYECKUX 3HAHWK B IOBCEIHEBHOMN
KHU3HM 17151 oOecrieueHust 0e30MacHOCTH IpU 0OpallleHHH ¢ MpubopaMu
TEXHUYECKHMH YCTPOHCTBAMH, COXPAHEHHs 3/I0POBbS M COOJIIOJCHUS
HOPM 3KOJIOTUYECKOT0 TIOBEICHUS B OKPYXKAIOILEeH cpene

OCYILIECTBIIATh MOUCK HH(OpMaIK (PU3MUYECKOrO COJACpkKaHUS B CETH
HNHTepHeT, Ha OCHOBE HWMEKOIIMXCA 3HAHUM M IYTEM CpPaBHEHHUS
JIOTIOJTHUTENBHBIX ~MCTOYHHMKOB  BBIJCNATH HH(POPMALMIO, KOTOpas
SIBJISIETCS] MPOTHUBOPEUUBON MIJIM MOXKET OBITh HETOCTOBEPHOU

WCIOJIb30BATh MPU BHIMOJHEHUHN YU4E€OHBIX 33JJaHUI HAy4YHO-TIOIMYJISPHYIO
auTeparypy  (pu3MuYecKoro coAep)KaHus, CIpPaBOYHBIE MaTepHalbl,
pecypcebl cetn MHTEpHET; BIaaeTh NpUEéMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi HH(GOPMAIIUK U3 OJITHOW 3HAKOBOW CHUCTEMBI B APYTYIO

co3laBaTh COOCTBCHHBIC NMUCHMECHHBIC U KPATKUE YCTHBIC COOOIICHHS,
0000mIasi uHPOpPMALMIO M3 HECKOIBKUX HCTOYHUKOB (PU3UUECKOTO
CONCpXKaHUs, B TOM 4YHCIEC NYOJMYHO TIPEACTABISATh PE3yJIbTAThI
MIPOSKTHOHN WJIM MCCIIEIOBATEIILCKON ACSITEILHOCTH, TIPH 3TOM TPaMOTHO
WCIONIb30BaTh M3YYCHHBIH TMOHATHMHBIA ammapar Kypca (U3HKH,
COITPOBOXKAAaTh BBICTYIIJICHUC Hpe?;eHTaHI/Ief/'I

IIpHU BBITTIOJJHCHUHA y‘~I€6HI>IX IIPOCKTOB H I/ICCJ'ICI[OBaHI/If/'I (1)I/I3I/I‘~IGCKI/IX
IIpoHeCcCoOB pacupeCaAcIsiTb 00513aHHOCTH B rpynie B COOTBCTCTBHU C
IIOCTAaBJICHHBIMU 3aJladyaMi, CJICAHUTDH 3a BBIIIOJTHCHHUEM IlJIaHa ]:[CI\/JICTBI/II\/’I n
KOPPEKTHUPOBATb €Tr0, AACKBATHO OICHHUBATH COOCTBEHHBIM BKJIaJd B
JCATCIBHOCTD T'PYIIIIbI, BBICTpPAanBATh KOMMYHHKAaTHUBHOC
B38.I/IMO,Z[GI>’ICTBI/IC, MMPOABJIAA TOTOBHOCTD pa3peilaThb KOH(1)J'II/IKTBI

HpOBCpHCMHC QJICMCHTHI COACPKaHUA

Kon
pa3jaena

Kon 3s1iemenTa IIpoBepsieMbIe 3JIeMEHTHI COAEPKAHUS

TEIUUIOBBIE ABJIEHUA

OCHOBHBIE ~ TOJIOXKEHHUA  MOJIEKYJSPHO-KMHETHYECKOU
TEOpPHM CTPOEHHUs BellecTBa. Macca u pa3mMepsl MOJIEKYI.

6.1 OnbIThl, MOATBEPXKAAIOIIME  OCHOBHBIE  IOJIOXKEHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH

6.2 Mopenu TBEPAOTO, KUJIKOTO U Tra3000pa3HOTO COCTOSTHHI
BenlecTBa. Kpucramimyeckue u amopHbie Tena

6.3 OOnbsicHeHnE CBOﬁSTB ra3osB, JKUJKOCTEU U TBépzﬁblx TeJl Ha
OCHOBE I0JI0KEHUHN MOJIEKYJIIPHO-KMHETUYECKOU TEOpUHU

6.4 CMaumnBaHue U KaWUISIPHBIE SIBICHUS

6.5 TennoBoe paciupeHue U CkaThe

6.6 Temneparypa. CBsi3p Temmeparypbl CO  CKOPOCTBIO
TEIUIOBOTO IBMKEHUS YaCTHULL

6.7 Buytpennss sHeprus. CriocoObl M3MEHEHMs BHYTPEHHEH
SHEPIrUM: TEIJIONEepeaaya U COBEpIIEHUE paboThI

6.8 Bunel Ttemsonepenaun: TEIIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4EHUE

6.9 KonnuecTBo TemnoTel. Y aenpHas TEINIOEMKOCTb BEIECTBA

6.10 TerutooOMeH W TEIUIOBOE paBHOBECHE. Y paBHCHHE
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6.12

6.13
6.14

6.15

6.16

6.17

6.18

6.19
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TEII0BOro OanaHca

[InaBneHue M OTBEpJEBAHME KPUCTAJUIMYECKUX BEIIECTB.
VeapHas TEIUIOTA ILIaBJICHUS

[TapooGpazoBanue u kouAeHcanus. Mcmapenne. Kunenue.
VYaenebHas TemjaoTa MapooOpa3oBaHUA. 3aBUCHMOCTH
TEeMITepaTyphl KUIIEHHUS OT aTMOC(HEPHOTO JaBICHUS

BiraxxHocTh BO31yXa
OHeprus ToIIuBa. Y ieJbHas TEMI0Ta CrOPaHUs

[Mpunnuner  pabotel  TeroBeix  apurarenedt  KIIJ
TEIJIOBOrO naBHTaTels. TeIuioBble JBUTATENXM W 3alluTa
OKpY>Karolleu cpeibl

3aKOH COXpaHEHHUs! W MPEBpAIICHUSI YHEPTUU B TEIUIOBBIX
npoueccax

[TpakTrueckue paboTHI:

OnbITHl 110 OOHAPYKEHUIO JICHCTBHS CHUJ MOJEKYISIPHOTO
MIPUTSKEHUS.

OnbITHl MO BBIPALIMBAHUIO KPUCTAIJIOB MMOBAPEHHOM COJH
WJIU caxapa.

OnpITel IO HAONIOACHHUIO TEIUIOBOTO PACIIMPEHHS Ta30B,
KHUIKOCTEH M TBEPABIX TEIl.

Omnpenenenre gaBJieHUs BO3AyxXa B OajIOHE MITIPHIIA.
OnbITEl, JACMOHCTPUPYIOIIME 3aBUCHMOCTH  JIaBJICHUS
BO3/lyXa OT €ro 00bhEMa U HArPEBAHUS WIH OXJIAXKICHUSI.
[TpoBepka TrHUIOTE3bl JWUHEHHON 3aBUCUMOCTH JITUHBI
CTOJOWKA JKHIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEeMITepaTypHhl.

HaGOmonenne w3MeHEHHsI BHYTPEHHEH OSHEpPruu Tela B
pe3yibTaTe TeTIonepeaaun U paboThl BHEITHUX CHJI.
UccnenoBanue siBeHUs TEIJIOOOMEHA MPU CMELIMBAHUU
XOJIOJTHOM Y TOPSIYEH BOBI.

OmpenenieHue KOJWYECTBA TEIIOTHI, MOJYYEHHOTO BOJOM
Mpu  TEIJIOOOMEHE C  HarpeTbiM  METALTHYECKUM
HATUHAPOM.

Omnpenenenue yaelIbHON TEIUIOEMKOCTH BEIIECTBA.
UccnenoBanue nporecca ucrapeHusl.

OmnpeneneHre OTHOCUTEILHON BIQKHOCTH BO3AyXa.
Ornpenenenue yaelIbHON TEIIOTHI TUTABJICHHUS JIbJIA.

dusnyeckre SABICHUS B INPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE W KalWUIApHbIE SBJICHHS B  MPUPOJE,
KpUCTaJUIbl B Tpupoje, usnydyeHue CosiHLa, 3amep3aHue
BOJOEMOB, MOpPCKUE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa,
UHesl, CHEera.

TexHuueckue  yCTpPOMCTBA:  KalWUIAPBI,  IPUMEPHI
UCIIOJIBb30BAaHUS KPUCTAJIOB, MXHUAKOCTHBIM TEPMOMETD,
JIaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS IOMOB,
TMUIPOMETPBI, NICUXPOMETP, MapoBasi TypOWHA, JBUrareib
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

9JICKTpH3aLII/IH TCII. I[Ba poaa 3JICKTPUICCKHUX 3apa10B

B3aumoneiictBue  3apsokeHHBIX  Ten.  3akoH — Kynona
(3aBHCUMOCTbh CHWJIbI B3aUMOJAEHUCTBUSI 3apsKEHHBIX TNl OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSTHUS MEXKTY TeJIaMU)
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Onextpuueckoe nose. Hanpspk€HHOCTH 3IIEKTPUYECKOIO
noss. [IpuHIun cynepno3uuuy 31eKTpUUecKuX mosueit (Ha
KaueCTBEHHOM YPOBHE)

Hocurenn snexTpuuyeckux 3apsaoB. DJIeMEHTapHBIN
anektpuueckuid 3apsig. Ctpoenue artoma. IIpoBogHUKH H
JMDJIEKTPUKU

3aKkoH COXPAHCHUS SJICKTPUICCKOTI'O 3apdaia

7.6

7.7

7.8

7.9
7.10
7.11

BJICKTpI/I‘-IeCKI/Iﬁ TOK. YcaoBus CYIICCTBOBAHUSA
SJICKTPHUYCCKOI'O TOKaA. W CTOYHHKY HOCTOSIHHOTO TOKa

JleficTBUSI 3NEKTPUUYECKOTO TOKA (TEIJIOBOE, XUMHUYECKOE,
MarHMTHOE). DJIEKTPUUECKUN TOK B JKUIKOCTSIX U ra3ax

Onektpudeckas 1menb. Cuwia Toka. DJIEKTPUUYECKOE
HaIpsiKEeHUE

CormnpoTuBIiieHHE TPOBOAHUKA. Y ACIBHOE CONPOTUBIICHUE
BEIIECTBA

3akon Oma 1S yd4acTKa Henu

HOCJ’IG}IOB&TGHBHoe n napaajiCJIbHOC COCAMHCHUC
IMPOBOIHUKOB

7.12

7.13

7.14

7.15

7.16

7.17

PaboTta 1 MOIIHOCTH ANEKTPUUECKOTO TOKA. 3aKoH J[>Koyrs
— Jlenna

DJNeKTpUYeCKne LeNu U MOTPEeOUTENH AIEKTPUUYECKON
sHepruu B ObiTy. KopoTkoe 3aMbIkaHue

[locTossHHBICE MarHuTel. B3anMoaeHCTBHE IMOCTOSHHBIX
MAarHuToB

MarnutHoe 1moje. MarautrHoe 1ojie 3eMJId U €ro 3HauYeHHUe
IS SKM3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE TOJIE AJEKTPUYECKOrO TOKa.
[IpuMeHeHue 371eKTPOMarHuTOB B TEXHUKE

JlelicTBME MAarHUTHOTO IOJI HAa NIPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENh TMOCTOSIHHOTO TOKa. Mcmosb3oBaHue
JJIEKTPOJBUraTeIe B TEXHUYECKHUX YCTPOMCTBAX M Ha
TpaHCTIOPTE

7.18

7.19

7.20

OnbiTel @apanes. SABiaeHUE IEKTPOMArHUTHOW UHIYKIIMH.
[IpaBuno Jlenua

Onextporenepatop. CrocoObl MOMyYEHUS! AIEKTPUIECKON
SHEPIrHH. DNeKTPOCTaHIIMM  Ha  BO30OHOBISIEMBIX
HUCTOYHUKAX SHEPTUU

[TpakTudeckue paboTHI:

OnbIThl 110 HAOTIOACHUIO 3JIEKTPU3ALMH TET UHIAYKIHEH U
MIPU COMPUKOCHOBEHHH.

UccnenoBanue JeWCTBUSA  AIEKTPUYECKOrO MOJA  Ha
MIPOBOJAHHUKY M TUNIICKTPUKH.

COopka u mpoBepka pabOTHI AICKTPUYECKON  IIETH
IMOCTOSHHOT'O TOKa.

N3mepenne u peryampoBaHue CHIIBI TOKA.

H3mepenue u peryiupoBaHie HAMPSIKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HAYIIErO dYepes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMIPSHKCHHS HA
pe3ucTope.

OIBITHI, JEMOHCTPUPYIOIIINE 3aBUCHMOCTD
AJIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA OT €ro
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JUTMHBI, TJIOILAU TOTIEPEYHOTO CEUCHHS U MaTepuara.
[IpoBepka mpaBWia  CIOXKEHUS  HANPSOKEHUH  IpH
MOCJIEI0BATEILHOM COECIMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia A CWIbl TOKAa NPU NapAJIIEIbHOM
COEIMHEHHUH PE3UCTOPOB.

Omnpenenenve pabOTHl AJIEKTPUUYECKOTO TOKA, HIYILIETO
qyepes pe3ucTop.

OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOrO  TOKa,
BBIJICIIIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYIIErO 4Yepes
JIAMIIOYKY, OT HAIIPsDKEHUS Ha HEl.

Onpenenenue KII/] narpesarens.

WccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS TTOCTOSIHHBIX
MarHuTOB.

N3yuenne MarHMTHOTO MOJS MOCTOSHHBIX MarHUTOB MPHU
UX 00bEMHEHUH U Pa3/ICTICHUHU.

UccnenoBanue [€UCTBUS  DIEKTPUYECKOTO TOKa Ha
MAarHuTHYIO CTPEJIKY.

OneIThl,  JIEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIBI
B3aUMOJICMCTBUS KATYIIKM C TOKOM KW MarHuTa OT CHJIbI
TOKA U HaIlpaBJIEHUs TOKA B KaTYIIIKE.

N3yueHnue AeiCTBUS MarHUTHOTO TOJII HAa IPOBOJHUK C
TOKOM.

KoucTtpyupoBanue u usyueHne padoThl I1EKTPOABUTATENS.
Nsmepenne KIIJ[ anmekTpoaBUraTebHON yCTaHOBKHU.
OnbITEl 10 MUCCIENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOU
WHIYKIWW: HCCIICIOBAHUE WM3MEHEHMM 3HA4YCHUs W
HaIlpaBJIEHUsl MHAYKIMOHHOTO TOKa

®uznyeckue SBJICHUS B IPUPOAE: FICKTPUUECKUE SIBICHUS
B arMoc(depe, DSIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe Tmonie 3emMiH, JApeid MOdIoCcCoB, POJb
MarHMTHOTO MOJIs 1S )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE

7.21

TexHuueckue yCTpOMCTBA: DIIEKTPOCKOI, aMIepMeTp,
BOJITMETP, PEOCTaT, CYETUYMK DIEKTPUUECKOH HHEPIUH,
AJIEKTPOOCBETUTENBHBIE  MPUOOPBHI, HarpeBaTeNbHbIE
AIEKTPONIPUOOPHI (mpumepsr), AJIEKTPUIECKHE
IIPEIOXPAHUTENN,  DJIEKTPOMArHUT,  AJIEKTPOABUIaTENb
IIOCTOSTHHOTO TOKA, T€HEPATOP MOCTOSHHOTO TOKa

1.22

9 kaace
[IpoBepsieMble TpeaMETHBIE pe3yJbTaThl OCBOSHHS OCHOBHON 00pa3oBaTelbHOI
porpamMMbl
Kon .
IpoBepseMOTo IIpoBepsiembie NpeMeTHbIE Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
00pa30BaTeILHON MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJabTarta
11 HCIIOJIb30BAaTh U3YUEHHBIE TTOHATHS
19 paznuyaTh SBJICHHMS MO ONMCAHMIO HX XapaKTEpHBIX CBOMCTB M Ha
' OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOe SBICHHE
pacro3HaBaTh MPOSIBIIEHWE W3YYCHHBIX (U3UYECKUX SBJICHHA B
13 OKpY>KalollleM MHUpE, B TOM 4ucie Gu3nYecKue SIBJICHUs B PUPOJE, pU

TOM TMEPEeBOAMUTH MPAKTHUECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUCCKUX SBICHHUI



1.4

1.5

1.6

1.7

1.8

1.9
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ONUCHIBaTh M3y4YCHHbIE CBOMCTBA Ten M (PU3MUYECKHE SBICHHA,
UCTONb3ysd (U3NYECKHE BEIMYMHBI, MNP ONHCAHUU IMPABUWIBHO
TPAaKTOBAaTh (PU3NYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYHH, 0003HAUYCHHS
U eMHUIB! (PU3NYECKUX BEJIMYHMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYTMMH BEITUYMHAMH, CTPOUTH
rpadMKu U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUYNH

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKHUE SIBICHUS M IPOIECCHI,
WCIONBb3Yysl M3YYEHHBbIE 3aKOHBI, NPH STOM JaBaThb CIIOBECHYIO
(hOopMyIIHPOBKY 3aKOHA U 3alKUCHIBATh €T0 MATEMAaTHUYECKOE BhIpaXKEHHE

OOBACHATH (M3UYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE  CHUTyallui  IPaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2 —
3 JIOrMYecKHMX IIaroB C TMOMOILIbI0 2 — 3 M3y4YEHHBIX CBOMCTBa
(bu3nYeCKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemaTh pacu€THbe 3amauu (OMUparoluecs Ha cucrteMy u3 2 — 3
ypaBHEHMH), UCHOJb3ysd 3aKOHBI M (OPMYJbl,  CBSI3bIBAIOLIME
¢Gusnyeckue BEJIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3a/adu
3allChIBaTh ~ KPAaTKOE  YCIOBHE, BBIABIATH  HENOCTAIOIINAE  WIH
M30BITOYHBIE JIaHHBIE, BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMbBIE
JUI pEUIeHHs, INPOBOAUTH PACUYETHl U OLCHMBATh PEATMCTUYHOCTH
MIOJIy4EHHOT'0 3HaY€HMs (PU3NYECKON BETUYNHBI

pacmo3HaBaTh TPOOJEMBI, KOTOPBIE MOXHO PEHIUTh TPH TOMOIIH
(U3NYECKUX METOJNIOB, HCIIONb3YsS OIMCAHWE WCCICAOBAHMS, BBIACITH
MPOBEPSIEMOE  TMPEATNOJIOKEHUE, OIICHUBATh TPABWJIBHOCTh TOPSAKA
MPOBEJCHUSI ~ UCCIEIOBaHMsI, JeNaTh  BBIBOABI, HMHTEPIPETHUPOBATDH
pe3yabTaThl HAOIIOCHHIA U OTIBITOB

MPOBOANTH OMNBITHI TI0 HAOIOMCHUI0O (PU3UUCCKUX SIBIICHUH WIH
(u3MYECKUX CBOMCTB Tel: CaMOCTOSATENIbHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpYyIOBaHHWSA, OMUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIHPOBATH BHIBOIBI

1.10

111

1.12

1.13

1.14

1.15

MIPOBOJIUTH MPH HEOOXOAMMOCTH CEPUIO IPSIMBIX U3MEPEHUH, OTpeaeIIsis
CpeaHee 3HAYCHHWE HW3MEPSIeMO BeMUYMHBI ((HOKYCHOE pacCTOSHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOP croco0a HW3MEpeHUs
(n3mepuTenprHOrO Mpudopa)

MPOBOJIUTH HCCIENOBAaHUE 3aBHCUMOCTEH (M3NYECKHX BEIHYUH C
UCMOJIb30BAaHUEM TMPSMBIX H3MEPEHUIl: IJIaHWPOBAaTh MCCIEJOBAaHUE,
CaMOCTOSITENIFHO ~ COOMpaTh YCTaHOBKY, (UKCHUPOBATh PE3YIbTAThI
MIOJy4YeHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHUJE TaOJIUIM
rpaduKoB, JeJ1aTh BBIBOJIBI [10 PE3yJIbTaTaM UCCIICOBAHUS

MMPOBOAWUTHL KOCBCHHBIC U3MCPCHUA (bl/ISI/I‘ICCKI/IX BCJIMYHMH: IJIaHUPOBATH
U3MEpEHus, coOUpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBINOJIHSATH
HU3MCPCHUA, CICOYA Hp@I[JIO)KGHHOﬁ HHCTPYKIMU, BBIYUCIIATH 3HAYCHUC
BEJIMYUHBl M AaHAJIM3UPOBATH IOJYYEHHBIE pE3yJIbTaThl C Y4ETOM
3aIaHHOM MTOTPEIHOCTH U3MEPEHUN

coOiogaTh MpaBWiIa TEXHUKH Oe30macHOCTH Tpu  pabore ¢
1a00paTOPHBIM 000PYI0OBAHUEM

pa3iauyaTh OCHOBHBIE MPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENei:
MaTepHaibHasi TOYKa, aOCONIOTHO TBEPIOE TENIO, TOYCUHBIH MCTOYHMK
CBETa, JIy4, TOHKas JIMH3a, IJJaHETapHas MOJENb aToMa, HYKIOHHAas
MOJIENIb aTOMHOTO s1ipa

XapaKkTepu30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMICTB C OMOPOM HAa UX ONMUCAHMS, UCIIOJIb3Ysl 3HAHUS



1.16

1.17

1.18

1.19

1.20
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0 CBOiicTBaX (U3MYECKUX SBICHUA U HeoOXoaumble (uznyeckue
3aKOHOMEPHOCTH

UCIIONIb30BAaTh  CXEMbl M CXEMAaTU4YHble PHUCYHKH  H3YYEHHBIX
TEXHUYECKUX YCTPOUCTB, H3MEPUTENBHBIX npubopoB U
TEXHOJIOTUYECKUX IPOLECCOB MpPH PELIEHUH Y4eOHO-IIPAKTUYECKUX
3a7a4, ONTHYECKUE CXEMBI JJISI TOCTPOCHUS M300paKEHUH B IUIOCKOM
3epKajie ¥ coOMparoLIeil JT1H3e

NPUBOJIUTH NpUMEpbl  (HAXOIUTh HMHGPOpPMALUI0 O MpHUMeEpax)
MPAKTUYECKOT0 MCMOJIb30BaHUS (PU3NYECKHX 3HAHUHM B MOBCEIHEBHOM
KHU3HU 17151 o0ecrieueHns 6€30MacHOCTH Mpu oOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHCTBaMHU, COXpPAHEHUS 370pPOBbS U COOIOJICHHS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKpY>Kalollel cpeze

OCYIIECTBIATh MOUCK MHpOpManuu (U3NYECKOTO COJEp’KaHUS B CETU
WHTepHeT, caMOCTOATENbHO (hOPMYITUPYs TOUCKOBBIH 3ampoc, HaXOIUTh
IIyTU OIpeNeieHHs] JOCTOBEPHOCTH MOJIYYEHHOM HH(GOpMalUd Ha
OCHOBE UMEIOIIMXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHUKOB

UCMONb30BaTh IPU  BBINOJHEHUM  YYEOHBIX 3aJaHUd  Hay4HO-
MOMYJISIPHYIO  JIUTEPAaTypy (U3NYECKOTO COJEP)KAHHS, CIIPABOYHEIC
MaTepuainbl, pecypcsl ceTh  MHTepHeTr; BnaxeTs  IpUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs WHPOPMALUU W3 OJHOU
3HAKOBOM CHUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE
HHq)OpMaHHH N3 HECKOJIBKUX HCTOYHHKOB (1)I/ISI/I‘~IGCK01"0 COJCpIKaHus,
myOJIM4IHO MPEACTaBIATh pe3yabTaThl MIPOEKTHOMN W
HCCIIEIOBATENbCKON JI€ATENbHOCTH, TP 3TOM I'PaMOTHO MCIIOJIb30BaTh
W3YYCHHBIN TMOHATUWHBIA ammapaT W3y4aeMoro pasjaena (U3MKd U
COTIPOBOXKIAaTh BBICTYIUIEHHWE TMpE3CHTAIMEN ¢ y4€TOM OCOOCHHOCTEH
ayJIUTOPUH CBEPCTHUKOB

1.21

IIPU BBIIOJHEHUU Y4YEOHBIX IMPOEKTOB U HUCCIENOBaHUNA (PHU3MUECKUX
IIPOLIECCOB PACTIPEAEIATh O0S3aHHOCTU B TIpYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/la4aMM, CJICIUTH 32 BBIIIOJHEHUEM IUIaHA ACHCTBUN
U KOPPEKTHPOBATH €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN BKJAJa B
JESATEIBHOCTD IPYIIIbL, BBICTPanBaTh KOMMYHHMKaTHBHOE
B3aMMO/JICHCTBHE, IPOSIBIISSl TOTOBHOCTH pa3pemaTh KOHQIUKTHI

[IpoBepsieMble 2IEMEHTBI COAEPKAHUS

Kon
pa3aena

Kox »iiemenrta IIpoBepsieMbIe 3J1eMEHTHI CO/IePKAHUS
MEXAHUWYECKUE SABJIEHW A

8.1 MGX%HHHCCKoe nBHxkeHne. MartepuanbHas Touka. Cucrtema
oTcuéTa

8.2 OTHOCHUTENHEHOCTb MEXAHUUECKOT'O IBUIKEHUSI

8.3 PaBHOMEpHOE PSIMOIHHEWHOE IBHKEHUE
HepaBHomepHoe mnpsimonuHeitHoe nBkeHue. CpenHss u

8.4 MTHOBEHHAsi CKOPOCTh Tela TPH  HEPABHOMEPHOM
JIBIKEHUN

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 CBoOoaHoe mmagenue. OneITe! [ anunes

PaBHOMepHOEe JABMKEeHHE 1O OKpyxkHocTu. [lepuon wu
8.7 yacTtota oOpamieHusi. JIuHelHass W yrjioBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
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8.8 [Tepssiii 3akoH HetoToHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpertnii 3akon HproToHa

8.11 [IpuHUMI Cynepro3ULIMH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Cuna TpeHusi: cuia TPEHHS CKOJBXKEHHS, CHUla TpPEHUs
TIOKOSI, IPYTHE BUIBI TPCHUS

8.14 Cuna TSDKeCTH M 3aKOH BCEMHUPHOTO TSATOTCHUS. Y CKOPEHUE
CBOOOJHOrO NaIeHUS

815 JBwxenne mnanet Bokpyr Connua. [lepBas kocmuueckas
cKopocTbh. HeBecoMoCTh 1 neperpysku

816 PaBHOBecue MarepuanbHON TOUkH. AOCONIOTHO TBEpIOE
TEIIO

817 PaBHoBecue TBEpPmOro Tena € 3aKpEIUIEHHOW  OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynbe Tena. 3Menenue ummynbca. IMITynbe cuibl

8.19 3aK0H COXpaHEHHUS UMITYJIbCA

8.20 PeaktuBHOE nBMKEHUE

8.21 Mexanunueckasi paboTa U MOIITHOCTb

822 Pabota cun TspkecTH, ynpyrocts, TpeHus. CBs3b SHEPTHH U
paboThl

823 [loTennmanpHas  SHEprusi  Teia,  MHOJHATOTO  HAJ
MIOBEPXHOCTBHIO 3eMJIN

8.24 [ToTenunanbHas 3HEPIrUs CKATON MPYKUHBI

8.25 Kunernueckas osHeprus. TeopemMa O KHHETHYECKOM
SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHUYECKON SHEpTruun
[IpakTuueckue paboOThI:
Ormpenenenne cpeHel CKOPOCTU CKOJIbXKEHUsT Opycka Hiin
JBUKEHHUS [IapUKa 110 HAKIIOHHOM MJIOCKOCTH.
OnpeneneHre yCKOPEHUS Tela IPU PABHOYCKOPECHHOM
JBUKEHHUH 110 HAKIIOHHOW TII0CKOCTH.
HccnenoBanne 3aBHCHUMOCTH TYTH OT BPEMEHH TIpH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HauyalbHON CKOPOCTH.
[IpoBepka ruUMOTE3BI: €CTU TPH  PABHOYCKOPEHHOM
JBUKEHUM 0e3 HauadbHOW CKOPOCTH MYTH OTHOCSTCS Kak

8.97 pSAI HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHH OJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPCHHSI CKOJTBKCHUS OT
CWJIBI HOPMAJIBHOTO J1aBIICHUSI.
Onpenenenne Ko UIMEHTA TPSHUS CKOJBKCHHS.
Omnpenenenue KECTKOCTU MPYKUHBI.
Omnpenenenue padOTbl CWIIBI TPEHHUS NPU PABHOMEPHOM
JBUKEHHUH TeJIa M0 TOPU30HTAIBHON MOBEPXHOCTH.
Onpenenenne pabOThl CHIBI YIPYrOCTH TIPU TMOABEME
rpy3a C HCIOJIb30BAHUEM HEMOJBUKHOTO U TMOIBUKHOTO
0JIOKOB
du3nvecKue SBICHUS B TPUPOJIE: TPUIUBBI U OTIHBBI,

8.28 neukeHre 1aHeT CoJIHEYHOHW CHUCTEMBI, PEaKTHBHOE

ABWIKCHUC KHUBBIX OPraHu3MOB
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TexHunueckue YCTpOMCTBA: CIIUAOMETD, JaTYUuKU
MIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKHUE KOJIEBAHUMA 1 BOJIHBI

Konebarenbnoe nBuxeHue. OCHOBHbIE XapaKTEPUCTUKH

9.1 KoJIeOaHMil: Mepuo/I, 4aCTOTa, aMILIUTY 1a
92 MareMaTH4ecKuil U NPyKUHHBIA MasTHUKU. [IpeBpaiuenue
' SHEPTHH MPHU KOJIeOATEITbHOM JBUKEHUN
9.3 3aryxatomue KojeOaHus. BrvIHyXIeHHBIE KOJIeOaHUSI.
Pesonanc
Mexannyeckue BoOJHBL. CBOICTBA MEXaHMYECKHUX BOJIH.
94 [IpononpHbie W mToONEpeyHbIe BOJHBI. J[TMHA BOJHBI U
' CKOpOCTh €€ pacrpocTpaHeHHs. MexaHW4YecKue BOJHBI B
TBEPIOM TeJIE, CEICMUYECKUE BOJTHBI
9.5 3ByK. [')pomKoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa
9.6 NudpasByk u ynbTpa3ByK
[IpakTudeckue pabOTHI:
9 Onpenenenue JaCTOTEI Hu rnepuoja KOJIeOaHMit
MaTEeMaTUYeCKOr0 MasiITHUKA.
Omnpenenenye 4acToThl U EpUoAa KojaeOaHui TPy KUHHOTO
MasiTHUKA
9.7 HUccnenosanue 3aBUCUMOCTH nepuoga  KosiebaHUM
MOJIBEIICHHOTO K HUTH TPy3a OT JIJTMHBI HUTH.
HUccnenosanue 3aBUCUMOCTH nepuoga  KosiebaHUM
MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TIepHOJaa KoJieOaHWUN Tpy3a,
MOJIBEIICHHOTO K HUTHU, OT MAacChl Tpy3a U KECTKOCTU
npyXuHbl. MI3MepeHne yckopeHusi cCBOOOHOTO Ma/IeHus
dusnyeckue SBICHHUS B MPUPOJE: BOCIPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MIICTPSICEHHE, CEHUCMUYECKHUE BOJIHBI,
IlyHaMH, 3XO
99 TexHuueckue  yCTPOMCTBA:  DXOJIOT,  HMCIOJIb30BAaHUE
yIbTpa3ByKa B OBITY U TEXHUKE
OJIEKTPOMATHUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI
101 DNEKTPOMarHUTHOE ToJie. JIEKTPOMArHUTHBIE BOJIHBL.
CBoiiCcTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [[Ixana 3meKTPOMarHUTHBIX BOJIH
103 DOnekTpomMarHuTHas mpupojga cBera. CKOpOCTh CBeTa.
BosiHOBBIE CBOMCTBA CBETA
10 [IpakTrueckue paboTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa
Odusnyeckue SBIECHHS B  IpHpoje:  OHOJOrHYecKoe
10.5 JeificTBUE BUJUMOTO, yIbTPaduOIETOBOTO u
PEHTT€HOBCKOIO U3Ty4eHUN
106 TexHuueckue YCTPOWCTBA: § HCIIOJIb30BAHUE
3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
1 11.1 JlygyeBas monienb cBeta. MIcTouHMKHM cBeTa
11.2 [IpssMonmHEITHOE pacIpOCTpaHEHHUE CBETa
11.3 Otpaxenue csera. [lmockoe 3epkayio. 3aKOH OTpaKEHUS
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cBeTa

114 [Ipenomnenne ceta. 3akoH npenomieHus cseta. IlomHoe
BHYTpEHHEE OTPaKEHUE CBETA

115 JIunza. Xox nyyen B IMH3E

116 OnTuueckass cucrema (oToamnmnapara, MHUKpPOCKONa U
TEJEeCKoIa

117 I'maz xak onrTudeckas cucrema. bnmsopykocTe H
JTAJIbHO30PKOCTh

118 Paznoxenne Oenoro ceera B cmekTp. OmbiTel HbroTOHA.
CrnokeHue CeKTpabHBIX LIBETOB. JlUcnepcus cBeTa
[TpakTuyeckue paboOTHhI:
HccnenoBanue 3aBUCMMOCTH yrila OTPa)KEHUS CBETOBOIO
Jdyd4a OT yIJla NaJCHHUs.
W3ydenne XapakTepuCTHK HU300paKeHHs] MpeaMeTra B
IUIOCKOM 3€pKaJle.
HccnenoBanue 3aBUCUMOCTH yIJla IPEIOMIIEHUS] CBETOBOIO

119 Jdyd4a OT yIJla NaJeHHs Ha TPAHULE «BO3LYX — CTEKIION.
[Monyyenne wn300pakeHUil C TIOMOLIBIO coOMparoUIeH
JIMH3BI.
Omnpenenenne POKYCHOTO PacCTOSIHUSL M ONITHYECKON CHIIBI
coOuparoiei JIMH3bI.
OmnBITH IO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnelTbl MO BOCHPHUATHIO LBETa MPEAMETOB IPH  HX
HaOJII0IEHUH Yepe3 [IBETOBBIC (DMIIBTPHI
®dusnyeckue sBiIEeHUA B mpupone: 3arMmeHus ConHua u

11.10 JlyHBI, IBETA TEJI, ONTUYECKUE ABJICHUS B aTMOchepe (IBeT
Heba, pedpakmus, pagyra, MUpax)

11.11 TexHHueckue ycTpoicTBa: OYKH, NMEPUCKOI, (oToammapar,
ONTUYECKUE CBETOBOIBI

KBAHTOBBIE SBJIEHU

121 Omnbitel  Pezepdopma u maHeTapHass MOJACNIb aToMa.
Mogens aroma bopa

122 Hcnyckanne W 1OIJIOLIEHME CBETa aTOMOM. KBaHTBHI
JInnenyaTsIe CIIEKTPHI

12.3 PagnoaktiBHOCTB. Anb(a, 6eTa- U TaMMa-u3ITydYeHHS

124 Crpoenue atoMHoro siapa. HykiioHHast MoJenb aTOMHOIO
siapa. M30Tomnbl

125 PagnoaktuBHble npespamenus. Ilepuon mnosypacnaga
ATOMHBIX SJEP

12 126 SAnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsJ0BOrO M

MacCOBOI'0 YHCET

12.7 DHeprus CBSI3u aTOMHBIX sifep. CBs3b MacChl M SHEPTHUHU

128 Peakuuu cunte3a u nenenus sanaep. McTouHuku sHepruu
ConHua u 3B€311

12.9 Snepnas _ JHEpreTHKa. JleiicTBue  pagUOAKTUBHBIX
U3Ty4YEHHUI Ha KUBbIE OPraHU3MBI
[IpakTuueckue padboOTHI:

1210 HabGmiogeHue CHUOmIHBIX M JUHEWYAThIX  CIEKTPOB

W3JIyYEHHS.
HccnenoBanue TpPEKOB: U3MEPEHUE DHEPIUU YACTHULBI 10
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TOPMO3HOMY TyTH (110 hoTorpadusiM).

W3mepenue paanoakTUBHOTO (poHa

®usnueckue  SABJICHHMS B IPHUPOJAE:  €CTECTBEHHBIN
PaZnOaKTUBHBIA (DOH, KOCMHUYECKHUE JTyYH, paJMOAKTUBHOE

12.11 .
U3IIy4ECHHE MPUPOIHBIX MHHEpPAJOB, NENCTBUE
PaAMOaKTUBHBIX U3TyYEHUI Ha OpraHU3M 4eJI0BEKa

1212 TexHu4yeckue ycTponcTBa: CIEKTPOCKON, HHAUBUYaIbHBIN

JI03UMETp, Kamepa Bunbscona

INEPEYEHDb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX ITO KJIACCAM
IMPOBEPAEMBIX TP}EBOBAHI’IFI K PE3YJIbTATAM OCBOEHNSA OCHOBHOHN
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N 9JIEMEHTOB COAEPXKXAHMUS ITO ®PU3UKE

Jy1g mpoBeieHrs OCHOBHOT'O TOCYAapCTBEHHOT0 3K3aMeHa 1o ¢usuke (naitee — OI'D no
¢u3uKe) ucnosabp3yercs nepeueHs (KoauduUkaTop) MpoBepsieMbIX TPeOOBaHUM K pe3ybTaTaM
OCBOCHHMSI OCHOBHOW 00pa30BaTEeNbHONW MPOTpPaMMbl OCHOBHOTO OOIIETO 0OO0pa3oBaHUS U
AIIEMEHTOB COAECPKaHUSL.

IIposepsiembie Ha OI'D mo ¢usuke TpedOBaHMS K Ppe3yJbTaTaM OCBOEHUS
OCHOBHOI1 00pa30BaTeJIbHOI TPOrPpaMMBbl OCHOBHOT'0 00111er0 00pa3oBaHus

Kox
NpoBePsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeOOBaHUA K IPEAMETHBIM pe3yJibTaTaM 0230BOI0
YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa30oBaTeIbHOI MPOrpaMMbl
OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe ®PI'OC

[lonumanue  ponmu  GU3MKM B HAYy4YHOW  KapTHUHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U U
MO03HABAaEMOCTH SIBJIEHUI MPUPOJBI, O POJIK HKCIIEPUMEHTa B (pU3HUKE, O
cucreMoobpa3zymomeil poiau (UMK B Pa3BUTUU €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTHi, 00 3BOTIONUHN (HU3NYECKUX 3HAHUI U UX POJIU B
LIEJIOCTHON €CTECTBEHHOHAYYHOH KapTHHE MHUpa, O BKJIAAE POCCHUMCKUX
U 3apyOeXHBIX YYEHBIX-(U3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE
IIPOLIECCOB OKPYIKAIOLIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs 0 BUJAX MaTepuu (BEIIECTBO U MOJE), O IBUKEHHUU KaK Crocobe
CYILLIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHON TEOPUH CTPOCHHUS
BEIIECTBA, 0 (PU3UUECKOI CYIIHOCTHU SBICHUHN MPUPOAbI (MEXaHUYECKUX,
TEIUIOBBIX, AJICKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IudaTh
SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX  JaHHOE€  (PU3MYECKoe  sBJIEHUE;  YMEHHUE
pacrio3HaBaTh INpPOSBICHHE M3YYCHHBIX (U3UYECKUX SBICHUHA B
OKpY’KaroIlleM MUPE, BBIAEISASA UX CYILIECTBEHHbIE CBOMCTBA (MIPU3HAKH)

BJ'[&I[CHI/IC OCHOBaMHM ITOHSTHIHOTO arrmapara 1 CUMBOJIMYECKOI'O sA3bIKa
(1)I/I3I/IKI/I W HUCIIOJIb30BAHUC HX JIA PCIICHHUA y‘Ie6HHX 3aa4; YMCHUC
XapaKTCPU30BaTh CBOMCTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLECCHI,
HCIIOJIb3YA (bYHI[aMCHTaJ'ILHBIe H OMIIUPUYICCKUEC 3aKOHBI

YMeHHne onuchiBaTh M3YYECHHBIE CBOMCTBA TNl U (PU3UUECKHUE SBICHHUS,
UCTIONB3YS U3HUYCCKUE BEITMIUHBI

Brnagenne OCHOBaMHM METOJOB HAy4YHOTO TIO3HAHUA C Y4ETOM
cOOMOIeHHsI TIPaBWJI OE30MAaCHOTO TpyJa: HaOMoAcHUE (PU3HYESCKUX
SIBJICHUIA:

YMEHHE CaMOCTOATEIHLHO COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U3
JTAaHHOTO Habopa 000PYI0BaHUS MO UHCTPYKIIMH, OTIMUCHIBATH X0 OMbITA
Y 3aITUCBIBATH €r0 PE3yJIbTaThl, POPMYITUPOBATH BEIBOJIBI;

MIPOBEJICHUE MPSMBIX U KOCBEHHBIX HM3MEpPEHUN (PU3NYECKUX BEITUYMH:
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YMCHUC IJIaHUPOBATh HU3MCPCHUA, CaMOCTOATECIIBHO C06HpaTb
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY MO MHCTPYKIMH, BHIYUCIATH 3HAUCHUE
BEJIMYUHBl U AHAIU3UPOBATH IIOJYYECHHBIC pE3YyJIbTaTbl C Y4ETOM
3aIaHHOM TOTPEIIHOCTH PE3YJIbTATOB U3MEPEHHIA;

IMPOBCACHUC HECJIOXHBIX OKCIICPUMCHTAJIbHBIX HCCH@HOB&HI/Iﬁ;
CaMOCTOSITENIbHO ~ COOHMpaTh  SKCIEPUMEHTAIbHYI0  YCTAaHOBKY U
MMPOBOAWUTH MCCJICIOBAHUC MO MHCTPYKUHH, NPCACTABIATL IOJTYUCHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE TaOMUI U rpadukos,
YUUTBIBATDH MOrpeurHoCTH, acjaaTrb BBIBOBI 1o pe3yiibTaTaM
HCCJIEIOBAHUS

[Tonumanue XapaKTEPHBIX CBOWCTB bu3nIecKuX MoJenen
(MaTtepualibHas TOYKa, aOCOMIOTHO TBEPIOE TEJNO, MOJAEIU CTPOCHUS
ra3oB, JKUAKOCTeW W TBEPIABIX TeJ, IUIAaHETapHas MoJelb aroma,
HYKJIOHHagd MOZACJIbL aTOMHOI'O Hllpa) U YMCHHUC INPHUMCHATL HX IJIA
00BbICHEHHS (U3UYECKUX MPOIECCOB

10

YMeHnue o0bICHIATh (PU3NUECKHE MPOLIECCHl U CBOIMCTBA TEJI, B TOM YHUCIIE
U B KOHTEKCTE CUTyaluil NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBJISATh MPUYMHHO-CIEJACTBEHHbIE CBSI3U M CTPOMTH
00BSICHEHHE C OTMOPOM Ha M3y4YEHHBbIE CBOMCTBAa (M3MUECKUX SIBICHUH,
¢buznyecKkue 3aKOHbl, 3aKOHOMEPHOCTH U MOJIETU

YMenue pemarb pacuétHpie 3amaun (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIIUE (DU3UYECKHE BEITUYHHBI,
B YAaCTHOCTH, 3allMCHIBaTh KPAaTKOE YCIOBHE 3aJadyH, BBIABIATH
HEJIOCTAaIOLINE JAaHHBIE, BHIOMpATh 3aKOHBI M (HOPMYJIbl, HEOOXOIMMBbIE
Ui e€ pPElICHHUs, WCIOJIb30BaTh CIPABOYHBIE HAaHHBIC, ITPOBOIMTH
pacy€Tbl M OLEHUBATh PEATUCTUYHOCTH IOJYYCHHOTO 3HAUCHHS
(Gu3MYEeCKOil BEIMUNHBI; YMEHUE OINPEACIISATh pa3MEpHOCTh (PH3HUECKOM
BEJIMYMHBI, TOJTYYCHHOH MTPH PEIICHUHN 3a7a4l

YMeHue  XapakTepu3oBaTb  IPUHLUIBI  JEHCTBUSA  TEXHMUYECKUX
YCTPOMCTB, B TOM 4YHUCJIE OBITOBBIX HPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOIMYECKHUX IPOLIECCOB MO MX ONUCAHUIO, MUCIOJB3YS 3HAHMS O
cBoiicTBax (U3MYECKUX SABJIEHUH U HeoOXoauMble (u3HUECKHe
3aKOHOMEPHOCTH

YMeHHe HCmonb30BaTh 3HaHUS O  (U3MUECKUX  SBICHHUSIX B
MOBCEIHEBHOM XU3HU JUIsl o0ecrieueHns 0e30MacHOCTH MpU 0OpalieHnu
¢ OBITOBBIMU MPHOOPAMU U TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS
3I0pOBbS U COOJIOJIGHUS HOPM DKOJOTHYECKOTO TIOBEJCHHS B
OKpYXKaroIle cpeae; TMOHHUMAaHHE HEOOXOIUMOCTH TMPUMEHEHUS
JOCTIDKCHHM ~ (U3WKHM W TEXHOJIOTHMH Uil PalMOHAIBHOTO
MPUPOJONOIB30BAHMS

11

OnbIT mOMCKa, TMpeoOpa3oBaHMs M NpeACTaBiIeHUs HH(opMauu
¢u3nyecKoro coaepkKaHus C HCHOJIb30BaHUEM HMH(POPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTWH; YMEHHE OLICHMBATh JIOCTOBEPHOCTH
MOJIydeHHOM HWHGpOpMAIIMM Ha OCHOBE HMEIONIUXCS 3HAHUM W
JIOTIOJTHUTENBHBIX UICTOYHUKOB; YMEHHUE UCIIOIb30BaTh IIPH BBIIIOJHEHUH
y4eOHBIX 3a/laHuil Hay4HO-TIONYJSPHYIO JIUTEPaTypy (PU3NUYECKOrOo
COJIEp)KaHus, CIPAaBOYHBIE MaTepHalbl, pecypchl ceTh MHTepHer;
BJIaJicHHE 0a30BbIMU HaBbIKAaMH IpeoOpa3oBaHus HHGOpMALUUA U3
OJIHOW 3HAKOBOM CHCTEMBI B JIPYT'YI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
NUCbMEHHBIE M YCTHbIE COOOLIEHMS Ha OCHOBE HH(OpMaLUU U3
HECKOJIbKMX UCTOYHUKOB

IlepeyeHb 3J1eMEHTOB coJlepP:KaHusA, MpoBepsieMbIX HA OI'D no puszuke
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1.2

1.3
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IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUS
MEXAHUWYECKUE ABJIEHUA

Mexannyeckoe — aBWKEeHHME. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCUTENBHOCTD IBUKEHUS

PaBHOMepHOE M HepaBHOMepHoe nBmxkeHHe. CpenHsst ckopocTs. Popmyna s
BBIYUCIICHUS CPEJTHEW CKOPOCTH:

v =Sit

PaBHOMEpHOE TNpSAMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTb KOOpDAMHATHI Telaa OT
BPEMEHH B CIIy4ae pAaBHOMEPHOT'O IPSIMOJIMHEWHOIO IBUKECHHUSL:

x(1)=x,+vt

I'paduky  3aBUCUMOCTH OT BPEMEHHM Ui TPOEKLUUH CKOPOCTH, MPOEKLUU
NepeMeIEeHus, yTH, KOOPUHATHI IPU PAaBHOMEPHOM MPSIMOJIMHEIHOM JABUKEHUU
3aBUCHUMOCTh KOOPJAMHAThl Tella OT BPEMEHH B Cllydae pPaBHOYCKOPEHHOIO
HNPSMOJIMHEHHOTO IBU)KEHUS:

| 3] [y

Sull) = v, * t+ay *

@opmylsibl  JISI TPOEKUUU TEPEMEIICHUS, NPOCKUHH CKOPOCTH U MPOEKIUU
YCKOPEHHMS IIPU PABHOYCKOPEHHOM NPSIMOJIMHENHOM JIBUKEHUH

;2
s. () =y, -t+a, R

U.\'('f) =Upy T, L,

a. (1) =canst,

3 9

2 2_ 4
Uiy Uiy ==4,5,

I'paduky 3aBUCUMOCTH OT BPEMEHH JUISI TPOEKIIUHN YCKOPEHHS, IPOCKIIMH CKOPOCTH,
MPOEKIIMU TepeMENIeHHs], KOOPAUHATHl NPHU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBUKCHHUH

1.5

1.6

1.7

CBoOogHoe maneHue. Dopmysbl, OMHCHIBAIONIME CBOOOAHOE MAJCHHE Tela II0
BEPTUKAIH (IBW)KEHUE Tella BHU3 WJIA BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3EMIIH).
I'pacduku 3aBUCUMOCTH OT BpEMEHH AJIsl MPOCKIINH YCKOPEHHS, TIPOSKIIUU CKOPOCTH
Y KOOPJIUHATHI ITPH CBOOOTHOM TaJICHUH TeJIa TI0 BEPTUKAIH

CKOpoCTh PaBHOMEPHOTO JBMKCHHS TeJIa 10 OKPYKHOCTH. HarpaBiieHne CKOpOCTH.
@opMyna Mg BBIYHUCICHUS CKOPOCTU 4YEpe3 paguyC OKPYKHOCTH U IIEpUOL
oOpareHus:
L= ZMR
T

HentpoctpemurensHoe  yckopeHue.  HampaBieHne — UEHTPOCTPEMUTEIBLHOTO
yckopenusi. Dopmyra Jist BBIYMCIECHUS! YCKOPEHHUS:

2
_ b
WmR

d)opMyJIa, CBA3bIBAOIIAA IICPUOA U HACTOTY 06pameHI/m:

Macca. IImoTHOCTE BCIICCTBA. d)opMyna JJIA BBIYUCICHUSA IIJIOTHOCTH
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_m

V
1.8  Cwuuna — BekTopHas (puznyeckas BennunHa. CoKeHHE CHIT
1.9 SBnenue unepuuu. [lepsriii 3akoH HeloToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbI, IEHCTBYIOIIEH Ha
TEJIO
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. . —_F
217 T 12
Tpenue nokos u TpeHHe cKoybkeHHs. Dopmyna A BBIUUCICHHUS MOAYJIS CHIIBI
€HUSI CKOJIbKCHMUSL:
112 P
F_=un-N
=t
Hedpopmanuss Tena. Ympyrue u Heynpyrue naedopmanuu. 3aKoH yOpyrom
113 nedopmarun (3axoH ['yka):
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:
My -y
F=G-—L1_2
R
114 Cuna tsoxectn. Y ckopenue cBOOOTHOTO TaJICHUSI.
dopmyria a7 BBIYUCICHUS CHIIBI TSDKECTH BOJIM3H MoBepxHOCcTH 3emin: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocmudeckas ckopocts. HeBecomocTthb
U TIEpErpy3KU
Nmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUMHa.
115 | p=m0
Nmnynec cuctemsl tei. M3menenune umnyibsca. IMITynbsc criibt
3aKOH COXpaHEHUsI UMITYJIbCa JJIs 3aMKHYTON CUCTEMBI TEN:
1.16  p=myU +m,, =const
PeakTuBHOE IBM)KEHHE
Mexanunueckas pabota. @opmyiia A BBIYMCICHUS PaOOThI CHIIBL:
A=Fscosu
1.17 Mexanuueckast MOIIIHOCTB:
A
N==
r
Kunernueckas u noreHuanpHas sHeprus. @opmMyiia 11 BBIYUCICHUS
KUHETUYECKON YHEPTUU:
HJUE
E, =——
2
1.18

Teopema o0 kuHeTUUYECKOU SHEprun. Gopmyrna sl BBIYMCICHHS TOTEHIHMATbHON
3H€pFI/II/I TCJa, IIOAHATOIO
HaJ 3eMIIEH:

E,= mgh
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MexaHuueckasi JHEPTHSL:
E=E;+E p

3aKOH COXpaHEHMsI MEXaHNUeCKOoU 3Heprun. Popmyiia Al 3aKOHA COXPAaHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOM SHEPI U IIPU HAJIMYUU CUIIBI TPEHMUSL.

[IpocThie MeXaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHHUKH.
Peruar. Moment cuner; M - Fl.
VYcioBue paBHOBECHS pbluara:

M +M, +..=0
[MoxBwxHEIN 1 HenoABHXKHBINA 0J10kU. KIT/] mpocThIX MEXaHU3MOB,
n= A‘]IME:&E&H
Aﬂrj:laqemaﬂ

JlaBiieHue TBEpAOTO TENA.
dopmyna 1751 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
F
==
JaBnenue raza. ATMmocdepHoe JaBlieHue.
FI/IIIpOCTaTI/I‘-IeCKOe JaBJICHUC BHYTPH KUAKOCTHU.
®opMyna 71 BBIYMCIICHUS IaBJICHUS BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

1.25
1.26

1.27

3akoH [lackans. ['unpaBnuyeckuii mpecc

3akon Apxumena. Dopmyna Ui ONpENEiCHUS  BBITAJKUBAIOIIEH  CHIIBI,
JICHCTBYIOLLEH HA TEJIO, MTOTPYKEHHOE B )KUAKOCTh WJIA ra3!

Fa =pgV

VYcaoBue naBanus Teia. [1naBanue CYI0OB H BO3YXOIIJIaBAHUC

Mexanndeckue KojiebaHusl. AMIUTUTY1a, IEPUO U YacToTa Kosebanuii. dopmyra,
CBSI3BIBAIOINAS YACTOTY M NMEPHOJ KOJICOaHUH:

MaremaTtuueckuidi W TNPYKUHHBIM MasTHUKH. [IpeBpaiieHue -sHepruud Impu
K0J1e0aTeIbHOM JIBUKEHUU

3aryxaromue Koyebanus. BeiHyxaeHHbIe KoeOanus. Pe3onanc

Mexanuueckue BOJHBL. [IpomosibHBIE W TONEpedHble BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTb PaclpOCTPaHECHHS BOJHBI:

L=v-T

1.28

1.29

3Byk. ['poMKOCTh U BBICOTa 3ByKa. OTpa)keHHe 3BYKOBOW BOJHBI Ha TPAHUIIE JBYX
cpen. Uudpas3Byk u ynbTpasByk

Ipaxmuyeckue pabomuol

W3mepenue cpeaHedl IUIOTHOCTH BEIIECTBA; AapXUMEIOBOM CHIIBI, JKECTKOCTH
NpYXUHBL;, KOd(D(UIIMEHTa TPEeHHS CKOJBXKEHUsS; pabOThl CHIIBI TPEHUS, CHJIIBI
YIPYrOCTH; CPEIHEH CKOPOCTH JIBWKEHHUS OpycKa IO HAKJIOHHON IUIOCKOCTH;
yCKOpeHUsi OpycKa IpU JBUKEHUM 10 HAKIOHHOM IJIOCKOCTH; 4acTOThI U NEpUoaa
KoJIeOaHUI MaTEeMaTHMYECKOr0 MAasATHUKA;, 4YacTOThl M IIEpHOAa  KOJeOaHHA
HPY)KI/IHHOFO MadATHHKA, MOMCHTA CHJIBI, HeﬁCTByIOMCFO Ha pI)I‘-Ial"; pa6OTI)I CHUJIBI
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YIPYTOCTH TPU MOABEME TPy3a C MOMOIIBI0 HEMOABMKHOTO OJI0Ka; pabOTHI CHIIBI
YIPYTOCTH NPH MOIBEME IPy3a ¢ IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOTPYXKEHHON YacTH
TE€Na U OT IUIOTHOCTH JKMJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT MACCHI
T€Ja; CWIbl TPEHUs CKOJBXEHUS OT CHUJIbl HOPMAJIBHOIO JAaBJIEHUS M OT poja
IIOBEPXHOCTH; CHJIBI YNPYTrOCTH, BO3HUKAWOIIEH B IIPYKUHE, OT CTCICHU
neopManuy MPYXKHUHBI; YCKOPEHHS Opycka OT yIiia HakJIOHAa HaIpaBIISIONICH;
nepuoja (4acToThl) KOJICOAHWH HUTSHOIO MasTHMKA OT JUIMHBl HUTH; Iepuoja
KOoJeOaHuN MPYKUHHOTO MasTHUKA OT Macchl Ipy3a M KECTKOCTU IPY’KUHBI,
UCCIIeI0BaHUE HE3aBUCUMOCTH NepuoJia KojJeOaHU HUTIHOIO MasTHUKA OT Macchl
rpy3a. [IpoBepka yciioBHsI paBHOBECHS pblyara

Dusuueckue sA61eHUsA 6 hpupooe: TPUMEPHI IBUKECHUS ¢ PA3IMYHBIMUA CKOPOCTSMU B

)KUBOM W HEXKHBOW MpPUPOAE, ACHUCTBUE CUJIBI TPEHUS B MPHUPOJAE U TEXHUKE,
NOpUJIUWBBI W OTJIHBBI, [ABUKCHHUC IIJIAHCT Conaeunon CUCTCMbI, PCAKTHBHOC

1.30 JBUKEHHE JKUBBIX OPraHU3MOB, PblYaru B TeJ€ YeJIOBeKa, BIUSHHUE aTMOC(EPHOTO
JABJICHUS HA JKUBOW OpPraHM3M, IUIaBaHHE PBIO, BOCIPHUITHE 3BYKOB KHUBOTHBIMH,
3eMJIeTpsCEeHNE, CECMUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmeéa: CHUJIOMETp, JAaTYUKU TIOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, JUHAMOMETpP, TOJIIMITHUKYN, pPaKeTbl, pblYar, TMOJBIKHBIA U

131 HETIOZBIDKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, IPOCTBHIE MEXaHW3MBbl B OBITY,
cooOmiaronmecss CoCy/bl, YCTPOHCTBO BOAONPOBOJA, THAPABIMYECKUN TMpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEpP, MOPUIHEBOW HACOC, apeoMeTp, HXOJOT,
WCIOJIb30BaHUE YIBTPa3BYyKa B OBITY U TEXHUKE

2  TEIUIOBBIE SABJIEHUA
OCHOBHBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHUYECKON TEOPHUH CTPOCHMS BELIECTBA.

2.1 Mopemu TBEPAOTO, IKUIKOTO W  Ta3000pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrannnaeckue u amopdHbIe Tena

29 JIBuxenue yactull BemecTtBa. CBA3b CKOPOCTHU JBMKEHUS YaCTHUI[ C TEMIEPATYpPOHl.
BbpoyHoBckoe nBuxkenue, nupdysus

2.3 CmauuBaHUWe U KaNWUISIPHBIC SBICHUS

2.4 | TemoBoe pacuIMpeHHEe U CKATHE

2.5 TemnoBoe paBHOBECHE

26 BHYTpeHH}IjI sHeprus. Pabota u Termonepenadya Kak CIOCOObI HM3MEHEHHS
BHYTpPEHHEH SHEepruu

2.7  Bwuasl Teruionepeaayn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyICHUE
Harpesanue u oxnaxaenue ten. KonnyecTBo TEIUIOTHL. Y ieIbHas TEMI0EMKOCTB!

8 o=am(ty-t)
3aKOH COXpaHEHUS SHEPruu B TEIUIOBBIX IMpoleccax. YpaBHEHHE TEIUIOBOTO

0g  Oamanca:

Q+0, +..=0
HUcnapenue u koHueHcanus. l3mMeHeHWME BHYTPEHHEW OJHEpPrud B HPOLECCE

2.10 wucmapeHuss W  KOHACHcalwmu. KwuIlieHWe IKUIKOCTH.  YeibHas  TEIUIoTa
napooOpazoBanusi: L = Q/m

2.11 BunaxHoCTh BO3oyXa
[MnaBnenue u kpucrannuzanus. 3MeHeHre BHYTPEHHEW SHEPTUU MPH TUIaBICHUHN U
KpUCTAJIIIM3aluu. Y IeibHast TeIyioTa I1aBJIeHus:

212

0

m
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BHYTpeHHHH OHCPIUsA CropaHus TOIJINBA. y,Z[GJIBHaSI TCIJIOTa CrOpaHus TOIUINBA: (=

2.13
Q/m
2.14  Tlpwnanmmet paboThl TerioBsix aeurareneii. KI1J] TrermioBoro qurarerns
Ipakmuuyeckue pabomuwl
W3mepenue ynenbHON TEMIOEMKOCTH METAJNIMYECKOr0 LMIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJIY4Y€HHOT'O BOJIOW KOMHATHOM TemnepaTypbl (GMKCUPOBAHHON MacChl, B
515 KOTOPYIO ONyLIeH HarpeThld MWINHAP; KOJIUYECTBA TEIUIOTHI, OT/IRHHOTO HArPETHIM
UWIMHIPOM, TIOCJI€ OIyCKaHus €ero B BOJAY KOMHATHOM TeMmIepaTyphl;
OTHOCUTEJILHOM BIJIAJKHOCTH BO3/lyXa; YAEIbHOW TEIUIOTHl IUIABJICHMS JIbJA.
HccnenoBanne n3MeHeHUs! TEMIIEPATYpPbl BOABI IPU PA3IUYHBIX YCIOBUSX; SBJICHUS
TEI000MeHa NP CMEIIMBAHUH XOJIOJHON M ropsiueit BOJIbl; Ipoliecca UCIapeHust
Qusuueckue s61eHUs 6 npupode: TOBEPXHOCTHOE HATHKEHHE U KaNWUISPHBIC
2.16 sBIeHUS B TPHPOJE, KPUCTALIBI B mpupoze, uinydenue CoiHIA, 3aMep3aHue
BO/1I0EMOB, MOpCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoiicmea: KalnWUIAPbl, NPUMEPHl HCHOJIb30BAHUS KPHCTAIIOB,
017 JKWIKOCTHBIH TEPMOMETp, NATUMK TEMIIEPATyphl, TEPMOC, CHCTEMA OTOMICHHS
JIOMOB, TUTPOMETpBI, TCUXPOMETp, MapoBas TypOWHa, ABHUraTeilb BHYTPEHHEIO
CrOpaHus
3  DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  DOnextpuzanus Ten. [IBa BuAa SJICKTPUUECKUX 3apsIOB
3.2  BzaumopeiicTBue 3apsukeHHBIX Tell. 3akoH Kynona
3.3 3akoH COXpaHEHUs AIEKTPUIECKOTO 3apsaa
34 Onextpuueckoe 1none. HanpsokénHocTs  anexTpuueckoro mnoussd.  [IpuHnun
CYNEPIIO3UIMHU AIEKTPUUYECKHX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu osnektpuueckux 3apanoB. JlelicTBUE AJIEKTpUYECKOro TOJS Ha
ANEeKTpUYecKue 3apsiibl. [IpOBOTHUKY U TUAIEKTPUKH
ITocTosiHHBIN 23neKTpUUeCKUd TOK. [lefcTBUS snexkTpuueckoro Toka. Cuiia TOKa.
3.6  Hampsbxenwue.
l=qg/t,U=A/
37 DJEeKTPUUECKOe CONPOTUBIICHUE. Y A€TbHOE 3JIEKTPUUECKOE CONPOTUBIICHHUE!
R =pl/S
3.8 3akon Oma myis ygactka snekrpuyeckoi rienu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
I, =1, U=U,+U,: R=R +R,
3.9 IlapannenpHoe coeqrHEHNE TPOBOAHUKOB PABHOIO COMPOTHBIICHHU:
U=UgI=1+I;R=2.
2
CMmeniaHHble COETUHEHMS] IPOBOIHUKOB
3.10 Paborta u MourHOCTH MekTprudeckoro Toka. A = Ult, P = Ul
3akon J[>xoyns — Jlenma:
3.11 szz R
312 OmneiT 3puCTeJ:[a. MarautHoe 1oJ€ MpPSIMOrO MPOBOJHUKA C TOKOM. JInHuM
MarHMTHON MHIYKIIUU
3.13 MarauTHOe ToJIe MOCTOSTHHOTO MarauTa. B3anMopelicTBIE MOCTOSITHHBIX MarHUTOB
3.14  ]leiicTBHe MarHUTHOTO TIOJIS HAa MMPOBOJIHUK C TOKOM
3.15  Omsrtel @apages. SABneHue nekTpoMaruuTHON nHAyKuuu. [Ipasuo Jlenna
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Ilpakmuueckue pabomol

N3mepenue ANEKTPUUYECKOTO COTIPOTHUBIICHUS pesucropa; MOIIHOCTH
ANEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CHJIBI  TOKAa, BO3HUKAIOIIETO B  IMPOBOIHHUKE
(pe3ucTophl, TaMIIOUYKa), OT HAMPSOHKCHHUS HAa KOHIAX MPOBOJHHKA; 3aBUCHMOCTH

3.16 COIIPOTHBIICHHUS] OT JUIMHBI NPOBOJHMKA, IUIOIIAAM €ro MONEPEeYHOro CEYEHUs U
YJIEIBHOTO COTPOTUBIICHUSI.
IIpoBepka mpaBuia A 3JIEKTPUYECKOIO HANPSIKEHHUS IPHU IOCIEI0BaTEIbHOM
COCMHEHUH NPOBOJHUKOB, NpaBWIa IS CWIbl JJIEKTPHYECKOTO TOKa IPH
HapajjieIbHOM CO€AMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue Ae6neHUs 6 npupode. DIIEKTPUUYECKUE SBIEHHUA B atMmocdepe,

3.17 >neKTpUYecTBO JKMBBIX OPraHU3MOB, MAarHUTHOE Ioyie 3eMJd, Jpeld MOoIoCcoB,
POJIb MArHUTHOTO TOJIS JUIsl dKU3HU Ha 3eMile, OJIIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: DIEKTPOCKOI, aMIIEPMETpP, BOJBTMETpP, PEOCTaT,
CUETUMK  DJIEKTPUYECKOH  DHEPruH,  DJIEKTPOOCBETHTEIbHBIE  MPUOOPHI,

3.18 mnarpeBaTenbHBIC AIIEKTPOIPUOOPHI (ITPUMEPHI), AIEKTPHUYECKHE IMPEIOXPaHUTEIH,
AJIEKTPOMArHUT, SJIEKTPOJBUTATENb IOCTOSHHOIO TOKA, T'€HEPATOp IMOCTOSHHOTO
TOKa

3.19 DOnekrpomarHuTHbIE BOJHEI. LlIKana 31€KTPOMarHUTHBIX BOJIH

3.20 Jlyuesas monenb cBeta. [IpsiMoMHEIHOE paclipoCTpaHeHHUE CBETa

3.21 3akon orpaxkeHus cBera. [Imockoe 3epkaio

3.22 TlpenomiieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa

3.23 Tucmepcus cBeTa

3.24 JInnza. Xon nyuedt B nuH3e. PoOKycHOe paccTrosiHue JMH3bL. Onrudeckas cuia
munsel: D = 1/F

3.25 TI'na3 kak onrtuyeckas cucrema. OnTHIecKue mpruOopbI
Ipaxmuueckue pabomul
W3mepeHne omnTHYecKOM Cuibl coOuparomeil JHUH3bI; (DOKYCHOTO pPAaCCTOSHUS
coOuparoieit TUH3bI (110 CBOMCTBY paBEHCTBA pa3MEpOB MpeaMETa U N300paxKeHMs,

39 KOTZa TPE/IMET PACTIONOKEH B IBOHHOM (hOKycCe), TOKa3aTessl MPeOMIICHUs CTEKIA.
HccnenoBanue cBOWMCTBA M300pa)KEHHUS, MOJYYCHHOTO C MOMOINBIO COOMparomiei
JIMH3bI; U3MEHEHHsI (POKYCHOTO PACCTOSHUS JBYX CJIOXEHHBIX JIMH3; 3aBUCUMOCTHU
yIila TIPEJOMIICHHSI CBETOBOTO Jy4a OT YIjla TMaJCHUS Ha TPAaHUIE «BO3IYyX —
CTEKJIO»

397 Qusuueckue aenenus 6 npupoode: 3atmenns Cosnua u JIyHsl, 11BeTa TeJ, ONTUYECKHE
sIBJIEHUS B aTMoc(epe (1BeT Heba, peppakius, paayra, MUpax)

3.28 Texuuueckue ycmpouicmea: 09KH, IEPUCKOTL, (OTOAINTIAPAT, ONTHYECKHE CBETOBOIBI

4  KBAHTOBBGIE SBJIEHUA

41 PagunoaktuBHOCTh. Anb(da-, Oera-, ramMma-usnydeHus. Peaknmm anbda-u Oera-
pacnaga

4.2  Omnsitel Pesepdopna mo paccesauro anbba-gactuil. [nanerapras Mozenb atoma

4.3  CocrtaB aToMHOTO siapa. M30ToIbt

4.4  Ilepuon nmosypacnaaa aTOMHBIX sIJIEP

45  SnepHblie peakiuu. 3aKOHBI COXPAHEHUS 3apsIIOBOTO U MaCCOBOT'O YUCE
Qusuueckue A6NeHUs 6 Npupode:  €CTECTBEHHBIH  PaJMOAaKTUBHBIA  (hoH,

4.6 KOCMMYECKHE Jy4H, PaJUOAKTUBHOE M3Iy4YCHHE MPUPOAHBIX MUHEPAJIIOB, JeHCTBUE
PaZlMOAKTUBHBIX M3IYUYE€HUI HAa OPraHU3M YeIOBEKa

47 Texnuueckue ycmpouicmea: CHEKTPOCKON, HHIUBUAYaATbHBIA ITO3UMETp, Kamepa

BI/IJ'H:COHa, AACpHAasA OHCPTCTHKA
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