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Pa6oyas nporpamMma no ¢usvMkKe Ha ypoBHE OCHOBHOI'O OOILero
06pa3oBaHUA COCTaBJeHAa Ha OCHOBe MOJIOXKEHUH W TpeOGOBaHHUM K
pe3yJbTaTaM  OCBOEHHsI Ha  6a30BOM  YpOBHe  OCHOBHOH
06pa3oBaTeJIbHOMU MPOrpaMMBbl, IpeJcTaBlaeHHbIX B PesepasbHOM ro-
CyZlapCTBEHHOM 06pa30BaTEJIbHOM CTaH/AapTe OCHOBHOTI'O 06IIero 06-
pazoBanusa (PI'OC 000), a Takxe c yuyétom [IpuMepHONU mporpaMmsbl
BocnUTaHUA U KoHnenuuu npenojaBaHus yye6Horo npeamera «Pu-
3UKa» B 00pasoBaTeJsibHbIX opraHusanusax Poccuiickoit ®enepaiuy,
peasiM3yIoUiMx OCHOBHbIE 0611e06pa30oBaTeIbHbIE TPOrPaAMMBI

NOACHUTE/IbHAA 3AMUCKA

Copeprkanue [IporpaMMbl HanpaBJjieHO Ha GOpMHUpOBaHUE ecTe-
CTBEHHO-HAy4YHOH TI'PaMOTHOCTH y4YallUXCSd U OpPraHU3aldI0 H3Y-
yeHUs QU3UKU HA [esATEeJbHOCTHOH OCHOBe. B Hell yunThIBaloTCA
BO3MOXHOCTH NpeaMeTa B peanu3anuu Tpeb6oBanut ®I'OC 000
K IVIaHUPYEeMbIM JIMYHOCTHBIM WU MeTallpeAMeTHBbIM pe3yJibTaTaM
06y‘-IeHI/IH, a TAKXe MeXnpeamMmeTHbIe CBA3W €eCTeCTBEHHO-HAayYHbBIX
y4eOHbIX IPeMETOB HAa yPOBHE OCHOBHOTO 06111er0 06pa3oBaHuUs

B nporpamMe onpepesiloTcs OCHOBHBIE 11eJIU U3Y4YeHUs GU3NKU
Ha YpOBHE OCHOBHOTO 06l1ero o6pa3oBaHUs, [JIaHUPYyeMble pe3yJib-
TaTbl OCBOEHHA Kypca Cl)I/IBI/IKI/I: JINYHOCTHBIE, MeTallpeJMeTHbIe,
npejMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpaMma ycTaHaBJMBaeT paclnpejesieHle y4eGHOro MaTepuasa
no rojaM o6ydeHus (mo KJjaccaM), IpejJiaraer nocjeno-
BaTeJIbHOCTb U3y4YeHUSs] TeM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHUSA NpeJ-
METHOI'O coAeprKaHUud 1 y‘{éTe BO3pPAaCTHbBIX ocobeHHOCTeH y49amuxcd,
a TakXe TeMaTH4YeCKOe IJIAHUPOBaHHE C YKa3aHHEM KOJIMYecTBa
4YaCOB Ha HU3y4Y€HHe Ka)K,L[OI;’I TeMbl U XapaKTepHCTHKOﬁ y‘{e6H0171
JlesITeJIbHOCTH Y4aLUXCsl, peajnu3yeMoi NPy U3yYeHUH 3THUX TEM.

LEIN U3YYHEHWUA YHEBHOT O MPEAMETA «OU3UKA~»

Lesn usyyenus GU3MKU Ha ypOBHE OCHOBHOTO 0611ero o6pa3oBa-
HUs onpefieseHbl B KoHIenuy npenojaBaHus y4ebHOro npeameTa
«®usuka» B 06pa3oBaTe/ibHbIX opraHusauusax Poccuiickoit ®Pepepa-
LMY, peaIM3yIOLUX OCHOBHble 061le06pa3oBaTesibHble NPOrpaMMBbl,
yTBepKAEHHOU pewmeHHeM Kosserun MUHHCTEpPCTBA NpPOCBeElleHUS
Poccuiickoit ®egepanuy, npotokos oT 3 gekadbps 2019 r Ne [1K-4BH.
Llenn usyyeHuss GU3UKU:

—npuobGpeTeHUe HHTepeca U CTpeMJIeHUsI 0GyYaloluxcs K Hayy-

HOMY H3y4YEHUI0 NPHUPOJbI, PAa3BUTHE HX HHTEJJIEKTyalbHbIX

Y TBOPYECKHUX CIOCOGHOCTEH;

—Ppas3BUTHe NpeJCTaBJeHUH 0 HAyYHOM MeTo/ie MO3HaHUs U GOpPMHU-
pOBaHHUE HUCCIE[0BATENBbCKOIO OTHOIIEHUSI K OKPYKAKIIUM sIBJIE-

HUSAM;



—dopMHupoOBaHHE HAYYHOTO MUPOBO33pPEHUsI KaK pe3yJbTaTa U3y-
YeHHUS OCHOB CTPOEHUsI MaTepPUH U pyHIaMeHTAJTbHBIX 3aKOHOB
dusuky;

—dopMHUpOBaHHe NpeACTaBJeHUH O POk (PUBUKH JJis1 Pa3BUTHUA
JAPYTUX eCTECTBEHHbIX HAYK, TEXHUKU U TEXHOJIOTUH;

—pas3BuUTHe NpejCTaBJIeHUH 0 BO3MOXHBIX cdepax Oyaylied MHpo-
deccroHaNbHOU JeATe/NbHOCTH, CBSI3aHHOW C (QU3WUKOW, MOJro-
TOBKAa K JaJbHellleMy OOy4eHHI0O B 3TOM HalpaBJeHHH.
JlocTmkeHUe 3THX LieJiell Ha YpOBHE OCHOBHOI'O 061jero o6pa3oBa-

HUSsI 06ecrednBaeTCsa pellleHHeM CAeAyI0LUX 3a/1a4:

—npuobpeTeHre 3HAHUH O AUCKPETHOM CTPOEHHM BellecTBa, O Me-
XaHUYECKUX, TEIJIOBbIX, 3JIEKTPUYECKHUX, MarHUTHbIX U KBaHTO-
BbIX SIBJIEHUSX;

—npuobpeTeHre YMEeHUN ONUChIBaTh U OO'bACHATH GU3UYECKUE SIB-
JIEHU s C UCII0JIb30BAaHWEM MOJIyYeHHbBIX 3HAHUU;

—OCBOEHHE METOJIOB pellleHUs] MPOCTENIINX paCUETHBIX 3a4a4u C HUC-
MOJIb30BaHUEM (PUIUYECKUX MOo/iejied, TBOPUYECKUX U IMPaKTU-
KO-OpHEHTHPOBAHHbBIX 33JaY;

—pa3BUTHe YMEHUU HAOJI0AATh MPUPOAHbIE SIBJIEHUS U BBINOJHATH
ONBITHI, JJabOpaTOpHbIe PaGOThl U 3KCIEepPUMEHTAJbHbIE HCCJIEe/0-
BaHUs C UCIIOJIb30BAaHHEM U3MEPUTEJIbHBIX TPUOOPOB;

—OCBOeHHEe NMPUEMOB paboThl ¢ UHPopMaIuerd GU3NIECKOTO COomep-
»KaHWsl, BKJIIOYasd UHOGOPMAILIMI0O O COBPEMEHHBIX JIOCTHIXKEHHUAX
$uU3UKH; aHAJIU3 U KPUTUYECKOE OLleHUBaHHe HHOOPMaIUH;

—3HaKOMCTBO cO cpepamMu npodpecCHOHAJBHOU AeATEJNbHOCTH, CBS-
3aHHBIMH C QU3UKOM, U COBPEMEHHbIMU TEXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTHXXEHUSIX GU3UYECKOU HAYKHU.

MECTO YYEBHOIO MPEAMETA «®U3NKA~» B YHEBHOM MJAHE

B cootBercTBUU ¢ ®T'OC OO0 dusnka sBAsAETCS 00s3aTEJbHBIM
NpeJMETOM Ha YpOBHE OCHOBHOTO o06liero o6pas3oBaHus. [laHHas
nporpaMmma IpejycMaTpuBaeT u3ydyeHue PpU3UKU HAa 6Ga30BOM ypOB-
He B 06béMe 238 4 3a Tpu roja ob6ydyeHHsI IO 2 4 B HeJleslo B 7 U 8
KJaccax M mo 3 4 B Hejenw B 9 kyacce B TemMaTuyeckoM mJa-
HUPOBAHUM i 7 UM 8 KJaccoB NpeAnoJiaraeTcs pe3epB BpPeMeHH,
KOTOPBIA YYUTEJNb MOXET MCIOJb30BaTh 110 CBOEMY YCMOTPEHHIO,a B
9 kJlacce — NOBTOPUTEJNBHO-000061IAI0 U MOAYIIb.



COAEPXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 knacc

Pasges 1. Pu3uKa M e€ poJib B IO3HAHUM OKPY Kalolllero Mupa

dusnka — Hayka o npupoje. SBnenus npupogsl (MC1). dusuue-
CKHe sIBJIeHHUA: MeXaHH4YeCKHe, TeIJIOBble, 3JIeKTpUYeCKHe, Mar-
HUTHBIE, CBETOBbIE, 3ByKOBBIE.

Pusnyeckue BeJHUIHHBIL. V3aMepeHne pU3NIECKUX BeJIMUUH. PU-
3udecKkue npubopskl. [lorpemHocTs u3MepeHu MexayHapojHas
cucTeMa eJUHHUIL.

Kak dusuka u gpyrve ecrecTBeHHble HAYKHU U3Y4alOT MPUPOAY.
EcTecTBeHHO-HAy4YHBbIM MeTOJ NO3HaHMs: HabJl0JeHHe, MOCTaHOBKA
HAy4YHOT'0 BOIIPOCA, BblJBWXXEHHEe TUMIIOTe3, IKCIepUMEHT IO NPO-
BepKe TunoTes, o6'’bsiCHEHHEe HabJIl0[aeMoro siBjeHus. OnucaHue
du3NIeCcKUX ABJIEHUU C TOMOILbIO MO/Iesel.

demoncmpayuu

1. MexaHUu4ecKUe, TeNJOBbIE, 3JIEKTpPUYECKUE, MAarHUTHLbIE, CBe-
TOBBIE ABJIEHUSI.
2. Pusudeckue NpubOPHI U Npolieypa NpsAMbIX U3MepeHUH aHa-
JIOTOBBIM M IUPOBBIM IPHUOGOPOM.
Jlabopamopubie pabomot u onvimol?
. OnpefenneHye 1jeHbl JeJ€HUS HIKaJbl U3MEPUTEJNBHOT0 IpUbOopa.
. U3MepeHne paccToOAHU M.
. U3MmepeHue 06'b€Ma KHUAKOCTU U TBEPAOTO TeJa.
. OnpefiesieHre paaMepoB MaJlbIX TeJl.
. U3sMepeHHe TeMnepaTypbl NpU MOMOIIH KHUAKOCTHOT'O TEPMO-
MeTpa U AaT4YMKa TeMIepaTyphl.
. [IpoBesieHre HccaelOBaHUs N0 NPOBepKe TUNOTe3bl: JaJbHOCTb
MoJIéTa apHKa, MYILeHHOTO TOPU30HTAJbHO, TEM 6OJIBIIIE, YEM
60Jibllle BbICOTA MyCKa.
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Pas,qeﬂ 2. HepBOHa‘laJleble CBeJ€eHHUA 0 CTPOCHHUH BelleCTBa
CTpOGHI/Ie BelieCcTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepPhbI. Ol'IbITbI,
AOKa3bIBawlive JUCKpeTHOe CTpOeHHe BellecTBa.

1 MC — s/71eMeHTHI COJZlep>KaHHUs], BKJIOUYaKOILMe MeXIpeJAMeTHble CBS3H,
KOTOpbIe NOAPO6HEee PACKPHITHI B TEMAaTHYECKOM IIJIAHMPOBAaHUH.

2 3nech U fjajiee TPUBOAUTCA PACIINPEHHBINA epedyeHb JIaGopaTOPHBIX pa-
60T W ONBITOB, U3 KOTOPOro Yy4YUTeJb JejaeT BbIGOP M0-CBOEMY
YCMOTpPEHHI0O M C Y4€TOM CIMCKa 3KCIepUMeHTaJbHBbIX 3aJlaHuH,
npe/ijlaraeMbix B pamkax OI'D no pusuke.



JlBm>KeHHe JacTul BelllecTBa. CBA3b CKOPOCTH ABHUKEHHUS YaCTHULL
c TeMnepaTtypoil. BpoyHoBckoe gBmxKeHMe, nuddy3us. Bsaumoaei-
CTBMeE YaCTHUL BellleCTBa: NPUTHKeHHEe U OTTaJIKUBaHUe.
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTeN
U TBEPABIX (KpHUCTAJJIMYECKHX) TeJs. B3anMoCBsA3b MeXJy CBOM-
CTBaMH BellleCTB B Pa3HBIX arperaTHbIX COCTOSHUAX U HUX aTOM-
HO-MOJIEKYJIIPHBIM cTpoeHHeM. OCO6GeHHOCTH arperaTHbIX COCTOSI-
HUM BOJIbI.
Hdemoncmpayuu
1. Ha61roeHMe 6pOyHOBCKOTO ABUKEHHUS.
2. Habnwaenue nudodysuu.
3. HabaoaeHve siBJIeHUH, OOBACHSIOUUXCS MPUTSHKEHUEM WU
OTTa/IKUBAaHHUEM YaCTHUIL] BelllecTBa.
Jabopamopuvie pabomur u onvimul
1. OneHka JuaMeTpa aToMa MeTOJAOM PAZOB (C MCIOJIb30BaHUEM
doTorpaduii).
2. OnpITEI IO HA6JIIOJIEHUIO TENJIOBOTO PAaCIIMPEeHUs ra30B.
3. OnbITHI IO OGHAPYXKEHUIO el CTBUSA CUJI MOJIEKYJIAPHOro Npu-
TAXKEHUs.

Pazgen 3. [IBUKeHHe U B3aUMOJENCTBHE TeJl

MexaHn4yeckoe [BU)KeHHe. PaBHOMepHOe M HepaBHOMeEpHOe
ABmxxkeHue. CkopocTb. CpefHASA CKOPOCTh NPHU HEpaBHOMEPHOM
ABW>XeHUHU. PacuéT nyTHU ¥ BpeMeHH ABUXKEHUSI.

flBneHve nHepuMH. 3aKOH MHepLHH. B3auMoaelcTBUe Tesl Kak
NpUYMHA U3MEHEHUs CKOPOCTU JBUXKeHHUs Tes. Macca kak Mepa
HUHepTHOCTHU TeJia. [LioTHOCTh BemjecTBa. CBSAI3b JIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B €UHUIE 00'bEMaA BelllecTBa.

Cuia Kak XapaKTepHUCTUKa B3auMogelcTBus Tes. Cuia ynpyro-
CcTU Y 3aK0H ['yka. U3MepeHUe cubl C MOMOIIbIO JUHAMOMeTpa. fB-
JleHHe TATOTeHUd U chJa TsxecTH. Cuia TAXKeCTH Ha ApPYyrux IJa-
HeTax (MC). Bec Tena. HeBecomocTb. CiiokeHUE CUJI, HAllpaBJieH-
HbIX MO OJAHOUW mpsiMmoil. PaBHOoZelcTBywwasa cuj. Cuia TpeHHUs.
TpeHHe CKOJIbXeHUSI U TpeHUe NMOoKosA. TpeHue B NPUPOJie U TEXHUKE
(MQ).

Hemoncmpayuu

1. HabusironeHue MeXaHUYeCKOT 0 IBUXKEHU A TeJa.

2. HN3mepeHue CKOpPOCTHU NpPSAMOJIMHENHOTO
JBUXKEHHUS.

3. HabsroneHue AiBJIeHUS UHEPLIUU.
4. HaGnoieHMe U3MeHEHHUSI CKOPOCTH IPH B3aMMOJEHUCTBUU TeJl.
5. CpaBHeHUe MaccC 110 B3aUMOJEeNCTBUIO TeJ.
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6. Ci1o’keHU e CUJI, HallpaBJIEHHbIX 10 OJHOU NMPSIMOH.

Jlabopamopnuvie pabomuvt u onvimol

1. OmpenesieHHe CKOPOCTH pPaBHOMEPHOIO JBM)XeHUs (IapuKa B
KUAKOCTH, MOJIe/TH 3JIEKTPUIECKOTO0 aBTOMOGUJIS U T. I1.).
2. OnpepesieHue cpefjHEH CKOPOCTHU CKOJIbXKEHUs GpycKa WJIM Lia-
pUKa 10 HAKJIOHHOU MJIOCKOCTH.

. OnpelesieHNe MJIOTHOCTHU TBEPJOTO TeJa.

4. OmnbIThl, JAEMOHCTPUpYIOLIHE 3aBUCUMOCTb paCTsDKeHUs (ze-
dopmanm) npyKUHBI OT IPUJIONKEHHOHN CUJIbI.

5. OnbITHI, JEMOHCTPUPYIOLIHE 3aBUCHMOCTE CHUJIbI TPEHUS CKOJIb-
>KEHHUs OT Beca TeJla U XxapaKTepa CONPUKACAIOIUXCS ITOBEPX-
HOCTeMu.

w

Pa3gen 4. laB/ieHHe TBEPABIX TeJl, YKUJKOCTEel U ra3oB

JaBsenne. Cnoco6pl yMeHbLIEHUsI U yBeJUYeHHUs JaBieHus. /laB-
JleHWe ra3a. 3aBUCHMOCTbh JaBJIeHUs rasa oT 06'béMa, TeEMIEPATYpPHI.
[lepepnaya gaBJjieHWs] TBEPABIMMU TeJIaMU, XHUAKOCTSIMH M ra3aMH.
3akoH Ilackanda. [IHeBMaTHU4YecKHMe MallWHbl. 3aBUCUMOCTb JaBJie-
HUS KUAKOCTH OT IJIy6uHbl. ['mapocraTuydeckuil napagokc. Coo6-
mawliuecs cocyapl. [MapaBinMdecKkde MeXaHU3Mbl.

AtMmocdepa 3emusin u atMmochepHoe AaBiieHUe. [IpudnHbI cylie-
CTBOBaHUs BO3AYyLIHON 060s10uku 3emuad. OnbiT Toppuyennu. Us-
MepeHHEe aTMOCPEepHOro JaBJjieHHUs. 3aBUCUMOCTb aTMOCHEPHOTO
JlaBJI€eHHS OT BBICOTHI HaJ[ ypOBHEM Mops. [Ipu6opsl /s n3MepeHus
aTMocdepHOro JaBJaeHus.

JleficTBHE )KUIKOCTH UM ra3a Ha MOTPYKEHHOE B HUX TeJI0. BbiTai-
KuBawas (apxuMmenona) cuia. 3akoH Apxumeza. [liiaBaHue Te.

BosayxonsiaBaHue.
emoncmpayuu
1. 3aBUCUMOCTD AaBJeHUs ra3a OT TEMIIEPATYPHI.
2. llepepaya laB/ieHUS X KUAKOCTBIO U Ta30M.
3. CooGiaronuecs cocypl.
4. T'mppaBsMYecKUi npecc.
5. [lposiByieHMe eHCTBUS aTMOCHEPHOTO JaBJIeHHUs.
6. 3aBHCHUMOCTb BbITAJIKHBaILeN CUJIBI oT o6 bEéMa

MOTPYKEHHOWYACTH TeJsa U IJIOTHOCTH KUJIKOCTH.

7. PaBeHCTBO BBITAJIKUBAOIIEN CUJIBI BECYy BBITECHEHHOHN KUJIKO-
CTH.

8. YcyoBue myaBaHUs TeJs: IJIaBaHUE HWJIM IOTPYKeHHEe Tesa B 3a-
BHCHUMOCTH OT COOTHOLIEHHUS NMJIOTHOCTEN Tesla U )KUAKOCTH.

Jdabopamopnusie padbomel u onvimul

1. UccnenoBaHre 3aBUCUMOCTH Beca TeJsa B BoJie OT 06'béMa Norpy-
’KEHHOM B XKUAKOCTb 4YaCTH TeJia.



2. OnpenesieHUe BbITAJKHUBAKOIEN CUJIbI, AEUCTBYIOlEN Ha TeJlo,
MOTPY>KEHHOE B YKHUJIKOCTb.

3. [IpoBepka HE3aBHUCHUMOCTHU BbITAJKHUBAIOIEN CUJIB], JEeHCTBYIO-
IleM Ha TeJIo B KUJKOCTH, OT MacCChl TeJia.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BbITaJKHUBaWOLleN
CUJIbl, AeNCTBYIOLleN Ha TeJo B >XUJAKOCTH, OT 00b€éMa morpy-
’KEHHOM B KUJKOCTb YAaCTH TeJia U OT IIJIOTHOCTH KHUJKOCTH.

Pa3gen 5. Pa6oTa 1 MOLHOCTb. JHEpPrus

MexaHuvyeckas paboTa. MolHOCTb.

[IpocThle MexaHWU3MBbI: pblyar, OJIOK, HaKJOHHAas MJOCKOCTb.
[IpaBusi0 paBHOBecus peryara. [[puyMeHeHHue npaBuJa paBHOBeCUd
pblyara kK 6Ji0Ky. «30/10TOe mpaBuJio» MexaHUKU. KIIJ| mpocTbix
MexXaHUu3MoB. [IpocTbie MexaHU3MBI B ObITY U TEXHUKE.

MexaHuueckasi sHeprus. Kunetuuyeckast ¥ NoTeHL MaJIbHasA SHeEP-
rud. llpeBpallleHMe OAHOro BHJAA MeXaHUYECKOW 3HEpPruu B
JPpYroi.3aKOH COXpaHEeHHUs SJHEPTUU B MeXaHHUKe.

Hdemoncmpayuu

1. [IpuMepbI NPOCTHIX MEXAaHHU3MOB.

Jabopamopuvie pabomur u onvimul

1. OnpepesieHre paboOThl CUJAbl TPEHHS NPU PaBHOMEPHOM JBHKe-
HHUMU TeJla 10 FTOPU30HTAJTbHOU NOBEPXHOCTH.

2. UccnepnoBaHue yCJI0BUUM paBHOBECHS pblyara.

3. U3mepenue KII/| HaK/JIOHHOU MJIOCKOCTH.

4. V3yyeHHe 3aKOHa COXpaHEHUA MeXaHU4eCKOH S3HepIruH.

8 knacc

Pa3zaes 6. TensioBble ABJIEHUST

OCHOBHbIE II0JIOKEHUA MOJIeKyanHO-KPIHeTPI‘-IeCKOﬁ TeoOpHrun
CTpoeHUs BelllecTBa. Macca ¥ pa3Mepbl aTOMOB U MoJieKyJ1. ONbIThI,
MOATBEPXKJAIOle OCHOBHbIE NOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYe-
CKOU TEOpHH.

Mogenu TBEPZOTO, )KUJKOr0 U ra3006pa3HOro COCTOsIHUH Bellje-
ctBa. Kpucrannuueckue u amopdHbie Tesa. O6'bsICHEHUE CBONUCTB
rasos, )XUJKOCTeH U TBEPAbIX TeJl HA OCHOBE MOJIOXKEeHUH MOJIEKY-
JIHpHO-KI/IHeTI/I‘{eCKOﬁ TeopHuH. CMa4yuBaHMe U KalmnuJujidpHbIe ABJIE-
HUsl. TensioBoe paclinpeHUe U CKaTHUE.

TemnepaTtypa. CBA3b TeMIlepaTyphbl CO CKOPOCTbIO TENJIOBOrO JIBU-
’KeHusi d4acTul. BHyTpeHHsis 3Heprusi. CnocoOGbl H3MeHeHUs
BHYTpPEHHEeHN 3HEepruu: Teljionepesayda U cCOBepIIeHUe paboThl. Bujbl
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TenJionepeAayu: TeNJ0NPOBOLAHOCTb, KOHBEKIIHS, U3JIyUEeHHeE.

KosimyecTBo TensioThl. YjesibHasd TeNJOEMKOCTb BellecTBa. Te-
JI006MeH U TelJIOBOe paBHOBecHe. YpaBHeHUe TeIJIOBOro GasaHca.
[lnaBysieHHEe U OTBepJeBaHHWE KPUCTA/IMYECKHUX BeELIECTB. YJesbHas
TenJioTa MJaBJeHUs. [lapoo6pa3oBaHre U KOoHJeHcauus McnapeHue
(MC). Kunenue. YaenbHasl TenjoTa apoo6pa3oBaHUsi. 3aBUCUMOCTb
TeMIlepaTypbl KUIEHUS OT aTMOCOEPHOTro JAaBJIEHUS.

BiaxkxHOCTBb BO3AyXa.

JHeprus TOMNJHUBA. Y/eJbHas TelJoTa CrOpaHUs.

MMpuHnunel pab6oThl TenyoBbix aABurartesied KIIJ| TemnsoBoro
ABuraresis. TersioBble BUTaTe/NIM U 3alUTA OKPYXKAIOIUEH cpebl
(MQ).

3aKOH COXpaHEeHHUs U MpeBpallleHUsl SHEPTUU B TEIJIOBBIX IPO-
neccax (MC).

Hdemoncmpayuu

1. HaburogeHre 6pOYHOBCKOTO JIBMXKEHUS.

2. Ha6awpenue suddysuu.

3. HabusirogeHue sBJIeHUH CMayUMBaHUA U KalUWJJISIPHBIX sIBJIe-
HUMH.

Hab6sroieHre Tenja0BOro pacuiupeHus TeJl.

. U3MeHeHune faBeHHs ra3a Ipyu U3MEHEHUH 06'b€Ma U HarpeBa-
HUHW UJIH OXJIAKJEHHUH.

. [IpaBuia usMepeHus: TeMnepaTyphbl.

. Buapl Ternionepegavm.

. Oxy1axkaeHUe NpU COBEPLIEHUU paboThlI.

. HarpeBaHue npu coBeplieHNH paboThl BHEITHUMU CUJIaMU.

10. CpaBHeHHe TENJO0EMKOCTEN pa3/IMYHbIX BEILeCTB.

11. HabstoaeHue KUTIEHUS.

12. Ha6uronenue MOCTOSTHCTBA  TeMIIEpaTyphl npu

NJIaBJIEHUH.

13. Mopesiy TenJOBbIX JIBUTATEJIEMN.
Jabopamopuvie pabomuvl u onvimol
1. OnbITHI IO OGHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPU-

TSHKEHHUS.
2. OnbIThI 0 BbIpallMBAaHUIO KPHUCTAJIOB NOBApPEHHON COJIM WU
caxapa.

3. OnpIThI IO HAOGJIIOJAEHUIO TENJIOBOTO PACHIMPEHUs ra3oB, KU/-
KOCTel U TBEPAbIX TeJl.

. OnpeneneHue gaBjeHUs Bo3/yxXa B 6aJlJioHe WINPULIA.

. OnbITH], JEeMOHCTPUpPYIOIIHE 3aBUCUMOCTDb JAaBJIEHHUS BO3/yXaoT
ero 06 bEMa u HarpeBaHUSs WJIn OXJIQXK eHUS.
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6. UccnenoBaHue siBJeHUs TeIlJIOOOMEHa NPU CMENIMBaHUU XO-
JIOJHOU U ropsiueu BoJibl.
7. OnpepesieHWe KOJWYeCTBa TEIMJIOThI, MOJIYY4EHHOr0 BOAOW NpH
TenJ006MeHe C HarpeThblM MeTaJJIMYeCKHUM IIUJIUH/POM.
8. OnpefenieHue y/ieJIbHOW TENJI0EMKOCTU BellleCTBa.
9. UcciefpoBaHue Npoliecca UCnapeHuUsl.
10. OnpepesieHUe OTHOCUTEJIbHOM BJIAXKHOCTU BO3JyXa.
11. OnpejesnieHue yaeJbHON TENJIOTHI NIJIaBJEHUS JbJaA.

Paspesn 7. dneKkTpuyecKkve U MarHUTHbIE ABJIEHUA

Jnexktpusanusa Tes. /JIBa poJa 3JIeKTpUUeCKHUX 3apsnoB. Bzaumo-
JeWCTBUE 3apshDKEeHHbIX Tes. 3akoH KysioHa (3aBHCHUMOCTB CHJIBI
B3aMMO/JIeICTBUA 3apsKeHHBIX TeJl OT BeJIMYUHBI 3apAJ0B U paccTo-
AHUA MeX/Jy TeJaMHu).

dJiekTpudeckoe noJsie. Hanps»k€HHOCTh 3JIEKTPHUYECKOTO MOJIA.
[IpyHLMI Cynepno3ULUH 3J1IeKTPHUYEeCKHX NoJiel (Ha KaueCTBEHHOM
YPOBHE).

HocuTenu ajieKTprUdecKUX 3apsaA0B. DJIeMeHTapHbIN 3J1eKTpUYe-
ckuii 3apsag. CtpoeHue atoMa. [IpoBOJHUKY U IM3JIEKTPUKU. 3aKOH
COXpaHEeHHUS 3JIeKTPUYECKOro 3apsa/a.

JJIeKTpUYeCcKHUH TOK. YCJI0BUs CyleCTBOBAaHHUS 3JIEKTPUYECKOTO
ToKa. UCTOYHUKHU NMOCTOSAHHOrO TOKa. /leiCTBUA 3JIeKTPUYECKOro
TOKa (TenJioBOoe, XUMHUYECKOe, MarHUTHOE). JJIEKTPUIECKUN TOK B
KHUJKOCTSIX U rasax.

JsekTpudeckad nenb. Chia Toka. JJIeKTPUYeCKOoe HalpsiKeHHe.
ConpoTHB/eHHe NPOBOAHUKA. Y/eJbHOE CONPOTHBJIEHHE BellecTBa.
3akoH OmMa zy1a yyacTKa Lenu. [locienoBaTesibHOe U TapaJijieJibHOe
coeJJMUHeHHE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTH 3JIEKTPHUYECKOr0 TOKa. 3akKoH /Jlxoynasa—
JleH1a. dJIeKTpHUYecKHe LlellU ¥ IOTpebuTe I 3J1eKTPUIeCcKOoH aHep-
ruu B 66ITy. KopoTKOe 3aMbIKaHUe.

[locTosiHHBIE MarHUTHI. B3anMojelicTBHe NMOCTOAHHBIX MarHUTOB.
MarnuTHoe mnoJie. MarHuTHoe mnoJie 3eMJIM UM ero 3HadyeHUe JAJs
)kU3HU Ha 3emJie. OnbIT IpcTeAa. MarHuTHOe MoJie 3JIEKTPUYECKOTO
ToKa. [I[puMeHeHHe 3JIeKTPOMarHUTOB B TexHHUKe. /[lelicTBHe Mar-
HUTHOTO NI0JI Ha NPOBOJHUK C TOKOM. JJIeKTpOJBUTaTe b MOCTOSH-
Horo Toka. Hcmosb3oBaHHWe 3JeKTpoJBUraTesled B TeXHUYECKUX
YCTPOMNCTBAaxX U HA TPaHCIOpTe.
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OnbiTel @apases. ABieHHe 3/1eKTPOMarHUTHOW UHAYKLUU. [Ipa-
BuJIo JleHua. nektporeHepatop. Crioco6bl NoJiydeHUs 3eKTpule-
CKOU 3Hepruu. JJIEKTPOCTAHIIUU Ha BO30OOHOBJISIEMBIX UCTOYHUKAX
3HEepruu.

demoncmpayuu

1. dseKkTpu3aLus TeJl.
2. IBa poja 3JIeKTpUYECKUX 3apsgoB U B3aUMOJENCTBHUE 3aps-
KEHHBIX TelJl.
3. YCTpOHCTBO U AeicTBHE 3JIeKTPOCKOIIA.
4. JnekTpocTaTUYecKass MHAYKLUA.
5. 3aK0H coxpaHeHUS 3JIEKTPUIECKUX 3aPsiJOB.
6. [IpOBOAHUKH U IU3JIEKTPUKH.
7. UCTOYHHKH IOCTOSAHHOI'O TOKA.
8. JlelicTBYA 3J1IeKTPUYECKOr 0 TOKA.
9. DJIeKTPHUYECKUU TOK B XKUAKOCTH.
10. 'azoBbIM pasps.
12. U3MepeHUe CUJIBI TOKA aMIIEPMETPOM.
13. U3MepeHUe 3JIEKTPUYECKOT0 HANPSKEHUS] BOJBTMETPOM.
14. PeocTaT ¥ Mara3uH CONpPOTHUBJEHUH.
15. BlauMoielicTBUEe NOCTOSTHHbIX MarHMUTOB.
16. MogenupoBaHue HEBO3MOXXHOCTU pasjesieHUsl IOJICOB Mar-
HUTA.
17. MojgenupoBaHMe MarHUTHBIX MOJIEM MOCTOSHHBIX MAarHUTOB.
18. OnbIT dpcTena.
19. MarHuTHOe noJie TOKa. JJIeKTPOMAarHuT.
20. JleficTBre MarHUTHOIO 10JIsI HA IPOBOJHUK C TOKOM.
21. dDneKTpoZABUTraTeEb IOCTOSIHHOIO TOKA.
22. UccnefoBaHue sIBJIEHUS 3J1€KTPOMAarHUTHOW MHIAYKILWU.
23. OnbiThl Papages.
24. 3aBUCHMMOCTb HallpaBJIeHHUSI UHAYKLMOHHOTO TOKA OT YCJIOBUHETO
BO3HHUKHOBEHHUS.
25. JJIeKTporeHepaTop MOCTOSTHHOTO TOKa.
Jabopamopuvie pabomul u onvimol
1. OnbIThl O HAOJJIOAEHUIO 3JIEKTPU3AlUU TeJd UHAYKIUEN U NMPU
CONMPHUKOCHOBEHUH.
2. HccnepoBaHue [eWCTBUS  3JIEKTPUYECKOTO TOJis  Ha
MPOBOAHUKH U JUIJIEKTPUKHU.
3. COoopka W mpoBepKa pPabOThl 3JIEKTPUYECKOU LIENH IMOCTOSHHOTO
TOKa.
4. 3MepeHH e U peryJiMpoBaHHeE CHUJIbI TOKA.



. U3MepeHue u perysiMmpoBaHUe HaNps>KeHUsI.

6. HUcciepoBaHue 3aBUCUMOCTU CHUJIBI TOKa, HUAYLLEro 4yepes pe-
3UCTOP, OT CONPOTHUBJIEHUS PE3UCTOpPA U HANpsHKeHUsI Ha pe3u-
cTope.

7. OnbIThl, AEeMOHCTpPUpYIOLIHMe 3aBUCUMOCTb 3JE€KTPUYECKOrOo CO-
MPOTHUBJIEHUSA MPOBOJAHHUKA OT €ro AJIMHBI, IJIOLAJAU IoNepey-
HOTO CeYeHUs U MaTepuasa.

8. [IpoBepka mpaBuJia CJI0XXEHUS HANPSKEHUU NPU MOCJe0Ba-
TEeJbHOM COEJUHEHUU [BYX PE3UCTOPOB.

9. [IpoBepka npasBuJia 4Jisl CAJIbl TOKA IPU NapaJljleJIbHOM COeJl -
HEHUU PEe3UCTOPOB.

10. OnpenesieHre paGoOThI 3JIEKTPUYECKOTO TOKA, UAYIIEro dyepes3
pes3uncTop.

11. OnpepesneHue MOLIHOCTH 3JIEKTPUYECKOTr 0 TOKa,
BblJeJIieMOMHa pe3UCcTope.

12. UccnepoBaHue 3aBUCHMMOCTU CUJIbI TOKA, UAYIETr0 Yyepes JiaM-
MOYKY, OT HallpS>XKeHHs Ha HeM.

13. Onpegnenenue KII/l HarpeBaTens.

14. UccnefoBaHMEe MarHUTHOI'O B3aMMOJENWCTBUS MOCTOSIHHBIX Mar-
HHUTOB.

15. 3yyeHHe MarHUTHOTO MOJisI MMOCTOSIHHBIX MAarHUTOB IMpPU UX
00’ beUHEHUH U Pa3/ie/IeHUH.

16. HccnepoBaHue [AeWCTBUA  3JIEKTPUYECKOTO TOKa  Ha
MarHUTHYIOCTPEJKY.

17. OnbIThl, JEMOHCTPUPYIOLLHE 3aBUCUMOCTb CHJIbI B3aUMOJEM-
CTBUSA KaTYIIKHU C TOKOM U MarHyuTa OT CHUJIbl TOKa U HallpaBJie-
HUS TOKa B KaTylIKe.

18. U3yyeHue aelcTBUS MarHUTHOTO MOJIsI HA NPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHUe U U3yyeHUe paboThl 3J1eKTPOJBUTrATENS.

20. Usmepenue KII/l annekTpoBUraTeJIbHON YCTAaHOBKH.

21. OnbIThI IO UCCJIEJOBAHUIO SIBJIEHHUS 3JIEKTPOMAarHMTHOU UHAYK-
LIUU: MCCeJOBaHUE U3MEHEHU N 3HaYeHUs U HallpaBJieHUs UH-
AYKIMOHHOTO TOKa.

9 knacc

Pa3zaen 8. MexaHH4YecCcKHe ABJI€HUSA

MexaHun4yeckoe ABHUXEHHEe. MaTepI/IaJIbHaH Toyka. CucreMa OT-
cyéta. OTHOCUTENIBHOCTh MEXaHHUYEeCKOro ABWXXeHUs. PaBHOMepHoe
HpHMOHHHefIHoe ABHUXKEHHE. HepaBHOMepHoe HpHMOJlPIHeI;’IHoe ABHU-
JKeHue. CpeﬂHHH M MITHOBEHHad CKOPOCTb TeJia IPU HEpaBHOMEP-
HOM ABHXEHHH.
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YckopeHnune. PaBHOyCKOpeHHOe IpsIMOJIMHEeHHOe ABHKeHHe. CBo-
6oaHoe nageHue. OnbIThl [anunes.

PaBHOMepHOe ABHXXeHHe N0 OKpY>KHOCTH. Ileproz u 4dactoTa 06-
paiieHus. J/InHellHass M yrJjoBasd CKOPOCTH. lleHTpocTpeMuTesbHOE
YCKOpeHHe.

IMepBobiit 3akoH HbloTOHA. BTopoi 3akoH HeioToHa. TpeTui 3a-
KOH HbloToHa. [IpyHIUI Cylepno3uLiUM CUIL.

Cuua ynpyrocTtu. 3akoH ['yka. Cujia TpeHUs: cuJjia TPEHUSA CKOJIb-
>KeHMU s, CUJIa TPEeHUs N0KOos, ApYyTHe BUAbl TPEHUH.

CuJa TSKeCTH Y 3aKOH BCEMHUPHOIO TATOTeHUA. YCKOpeHUe CBO-
6osHOro nazeHus. /J[Bmkenue miaaHet Bokpyr CosiHna (MC). IlepBas
KOCMHYecKas CKopocTb. HeBecoMOCTb 1 neperpyskHu.

PaBHOBecHe MaTepHaJbHON TOYKH. AGCOJNIOTHO TBEpJOe TeJo.
PaBHOBecne TBEpAOro Tesa C 3aKpemnsiéHHOM OCbl0 BpalleHUd. Mo-
MEeHT cuJbl. LleHTp TsKecTH.

Umnysbc Tesna. U3MeHeHue umnyJsibca. UMnynbc cuibl. 3aKoH
coxpaHeHHUs UMNyabca. PeakTuBHOe ABU>KeHUe (MC).

MexaHu4eckasi paboTa ¥ MOIHOCTb. PaGoTa cuJ TSXKeCTH, ynpy-
roctH, TpeHus. CBsA3b aHepruu u paboTsl. [loTeHMa/IbHAsA SHEPTrUs
Tesla, MOJHATOTO HaJ IOBEPXHOCTbIO 3eMJ M. [loTeHUMaJbHaA
3Heprufa CKaTol npyxuHbl. KMHeTudeckasa aHepruda. Teopema o
KUHETHYeCKOM 3Hepruu. 3aKOH COXpaHEHUs MeXaHHUYeCKOU
3HEepruu.

Hdemoncmpayuu

1. HaGurofieHHe MeXaHHYeCKOro /[BIDKEHHUsl TeJjla OTHOCUTEeJbHO
pasHBIX TeJ OTCYETA

2. CpaBHeHMe NyTel M TPAaeKTOPHUH [ABUXKEHHUSA OJHOTO U TOrO XKe
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa

3. U3MepeHHe CKOPOCTH U YCKOpPEeHUs] NPSIMOJMHENHOrO JBHXe-
HUS.

4. UccnenoBaHre NPpU3HAKOB PAaBHOYCKOPEHHOTO ABUXKEHUS.

. HabaroneHue ABH>KeHHS TeJla IO OKPY>KHOCTH.

6. HaGurofileHHe MexXxaHWYeCKHUX SBJIEHUH, NPOUCXOAALIUX B CH-
cteMe oTcuyéTa «Tesexka» NpU eé paBHOMEPHOM U YCKOPEHHOM
JBH>KEHUU OTHOCUTEJIbHO KabHHeTa GU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHHsA Tesa OT Macchl Teja U JeHcTBylollei
Ha Hero CHUJIBI.

8. Hab6usiojeHue paBeHCTBa CUJ NIPU B3aUMO/JeHCTBUHU TeJl.

9. U3MeHeHHe Beca TeJjla IPY YCKOPEHHOM [IBH>KEHUH.

10. [lepegavya umnyJibca Npu B3aUMOJeNCTBUH TeJl.
11. I[Ipeo6pa3oBaHUA 3HEPIUHU NPU B3aUMOJEHCTBUH TeJl.
12 CoxpaHeHUe UMITyJibCa IIPU HEYTIPYTOM B3aUMO/IeACTBUU.
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13. CoxpaHeHHEe UMNYJibCa MPU aGCOJIIOTHO YIIPYroM B3aUMOeH-
CTBHUHU.

14. Ha6srofeHre peaKTUBHOTO JIBUKEHUSI.

15. CoxpaHeHHe MeXaHUYeCKOW 3HEePruy Npyu CBOGOJHOM MaJeHUH.

16. CoxpaHeHHe MeXaHU4YeCKOH SHepruu Npu ABUKEHHUU TeJa Mo/
JEeNUCTBUEM NPY>KUHBI.

Jabopamopnvie pabomuvr u onvimol

1. KoHcTpynpoBaHMe TpakKTa JAJid pasroHa M JajbHeHllero
paBHO-MEPHOTO JBUKEHUS IIapUKa UJIU TeJeXKHU.

2. OnpepesieHue cpefHEN CKOPOCTHU CKOJIbXXEeHHUA 6pyCcKa UJIU IBU-
>KeHHs LIapHuKa 10 HAKJIOHHOH IJIOCKOCTH.

3. OnpefeneHre yCKOpPeHHUs TeJla IPU PaBHOYCKOPEHHOM JIBHXe-
HHH 110 HAKJIOHHOH IJIOCKOCTH.

4. UccnefoBaHue 3aBUCUMOCTH MYTU OT BPEMEHU IPHU PaBHOYCKO-
PEeHHOM /JIBM)KeHHUHU 6e3 HauyaJIbHOU CKOPOCTH.

5. [IpoBepka runoTesbl: eCJU NPU PAaBHOYCKOPEHHOM JBHXXEHUHU
6e3 HayaJIbHOW CKOPOCTH NMYTHU OTHOCATCA KaK psAJ, HEUETHBIX
4yuceJ, TO COOTBETCTBYIOLlMEe NPOMEeXYTKH BpeMeHH OJWHa-
KOBBL.

6. UccienoBaHMe 3aBUCUMOCTH CUJIbl TPDEHUSA CKOJIbKEHHUA OT CH-

JIbl HOPMaJIbHOT O [jJaBJIeHUsl.

. OnpeneneHue k03ddULIEeHTA TPEHUA CKOJIbXEeHUH.

OnpegesieHHe XXECTKOCTHU NPY>KUHBIL.

9. OnpefeneHre paboThl CUJIbI TPEHHUSI NPU PABHOMEPHOM JBHXKe-
HHUMU TeJla 10 TOPU30HTAJIbHOU NOBEPXHOCTH.

10. OnpepeneHue paboThl CUJIBbI YIPYTrOCTH NPH NOABbEMe Irpysac
HCIIO0JIb30BaHUEM HENOABHKHOT0 U TOJBUXKHOTO O6JIOKOB.
11. U3ydyeHHe 3aKOHA COXpaHEHUS SHEPrUu.

[oelN]

Pa3aes 9. MexaHn4YecKHe KOJIe6aHUA U BOJTHbI

KonebaTesbHOoe  ABHKeHUe. OcHOBHBIE  XapaKTepUCTUKH
KoJle6baHUM: NepuoJ, 4acToTa, aMIJIMTyAad. MaTeMaTH4YeCKUH U
NPY>KUHHBIA MasgTHHKU. [IpeBpalgeHue dHEepruu npu

Ko0JIe6aTeJbHOM JBHKEHHUH.

3aTyxampliue KosebaHus. BeiHyK/1leHHbIe KosiebaHusA. Pe3oHaHc.
MexaHuuyeckue BoJIHBl. CBolcTBa MexaHUYecKUX BoOJIH. I[Ipo-
JOJIbHBIE U MTONlepeYHble BOJIHBI. /lJIMHA BOJIHBI MU CKOPOCTH €€ pac-
NnpocTpaHeHUs. MexaHU4YeCKHe BOJIHbI B TBEPJOM TeJle, celicMuye-
ckue BosHbI (MC).

3ByK. ['poMKOCTh 3ByKa M BbIicOoTa TOHA. OTpakeHue 3ByKa. UH-
$pasBykK U yJIbTpPa3BYK.
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Hdemonucmpayuu

1. Ha6usirofnenre koJsie6aHui Tesl noJ AeWCTBHEM CHUJIBI TSXKECTHU
Y CUJIBI YIIPYTOCTH.

2. HabsroeHue KosiebaHUM rpy3a Ha HUTH U Ha TIPY>KHUHeE.

. HabiroeHune BbIHYK/IeHHbIX KOJIe6aHUH U pe30HaHca.

4. PacnpocTpaHeHHe NpPOJOJBHBIX U INONEPEYHBIX BOJH (Ha Moje-
JIN).

5. Ha6sroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHUYeCKHU pe30HaHC.

JlabopamopHuvle pabomuvl u onvimol

1. OmnpepesieHUe 4acTOTBI U NepUOJA KoJebaHUN MaTeMaTH4YeCKo-
ro MasiTHUKA.

2. OnpefnesieHUEe 4aCTOTHI U NTepHo/a KoyiebaHUU NPY>KUHHOTO Ma
ATHUKA

3. UccnegoBaHue 3aBUCUMOCTH Iepuojia KoyiebaHUU MO/IBENIeHHO-
ro K HUTHU rpy3a oT AJIMHbI HUTH.

4, HccnenoBaHue 3aBUCUMOCTH nepuoja KoJIe6aHUH
NMPYy>KUHHOTOMasiTHUKA OT MacChl I'py3a.

5. [IpoBepka He3aBUCHUMOCTH NepHoJa KojebaHUH rpysa, nojBe-
LIEHHOI'0 K HUTH, OT Macchl rpysa.

6. OnbIThl, [JEMOHCTPHUpYWOIIWEe  3aBUCUMOCTb  INepuoja
KoJIe6aHUHM NpPYKWUHHOTO MasATHHUKA OT Macchl TIpysa H
KECTKOCTHU NPY>KUHBL.

7. U3MepeHUe yCKOpeHUs1 CBOOGOHOTrO NajieHusl.

w

Paszpen 10. JeKTpOMarHUTHOe IMoJie M 3JIEKTPOMarHUTHBIE
BOJIHBI

J/IeKTPOMAarHUTHOe moJie. JJEKTPOMarHuTHble BOJIHbI. CBOWCTBa
3JIeKTPOMAarHUTHbIX BoOJIH. lllkasia 3jileKTpOMarHUTHBIX BOJIH. Uc-
M0JIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOU CBSI3H.

JseKTpoMarHuTHas npupopa cBeTta. CKopocThb cBeTa. BoyiHOBbIE
CBOICTBA CBeTa.

Hemoncmpayuu
1. CBoiicTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA cBeTa.

Jabopamopnsie pab6omuvl u onvimol
1 HW3ydeHUe CBOUCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbLI MO-
6uabHOTrO TesaedoHa.

Pa3aes 11. CBeTOBBIE SAIBJIEHUSA

JlydeBast Mozenb cBeTa. McTouHUKM cBeTa. [IpsiMosinHelHOe pac-
nmpocTpaHeHue cBeTa. 3aTMeHHuda CouiHIa u JIyHbl. OTpakeHHe cBe-
Ta. [lslockoe 3epKasio. 3aKOH OTpa)KeHHsl CBeTa.



[IpesioMnieHne cBeTa. 3aKOH IpesoMJeHUs cBeTa. [losiHoe BHy-
TpeHHee OTpakeHWe cBeTa. Mcmosib30BaHHE IMOJHOTO BHYTPEHHETO
OTpakeHMUsl B ONITUYECKHUX CBETOBO/IAX.

Jlunza. Xop snydeit B anH3e. OnTHUdeckas cucTeMa ¢oToamnmnapa-
Ta, MUKpockona u tesieckona (MC). '1a3 kak onTuyeckas cUcTema.
BJIM30pyKOCTh U Ja/IbHO30PKOCTb.

PasnoxkeHue 6esoro ceeta B criekTp. OnbiThl HbtoTOHA. CiioKe-
HHUe ClIeKTpaJIbHBIX 11BeTOB. /lucnepcus cBeTa.

demoncmpayuu

1.
2.
3.

O Nk

10.
11.
12.

[IpsiMmo/IMHeliHOEe paclpoCcTpaHeHUe CBETa.

OTpakeHUe cBeTA.

[TosryyeHre U306paKeEHUU B MJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.

[IpesiomMyieHUE cBeTA.

OnTHYeCcKHU CBETOBOJ.

Xop nydeu B cobuparouieu JIMH3e.

Xop nydel B paccenBamollel JUH3eE.

[NonyyeHre n306pakeHUH C TOMOIBIO JIMH3.

[IlpuHuun geicrBus doToamnmnapara, MUKPOCKONA M TeJIECKO-
na.

Mogess ryiasa.

PassiokeHUe 6€J10T0 CBeTa B CHEKTP.

[MonygeHue 6e10T0 CBeTA IIPHU CJI0XKEHUH CBeTa Pa3HbIX [IBETOB.

JlabopamopHuvle pabomovl u onvimusl

1.

2.

S

o

HccienoBaHue 3aBUCUMOCTH yTJia OTPaKeHUsI CBETOBOTO JIy4a
OT yrJia naZeHusl.

H3ydyeHne XapaKTepUCTHK U300parKeHUs IIpeiMeTa B IIJIOCKOM
3epkaJle.

HccnenoBaHue 3aBUCUMOCTH yTJa NpeJIOMJIEHHS] CBETOBOIO Jy-
4Ya OT yrJia aJeHus Ha FPaHUIle «BO3JyX—CTEKJIIO».
[TonyyeHHe nzobpakeHUH C IOMOLLbIO cOOGUparoLieil JTUH3BI.
OnpeneneHue GOKYCHOrO pacCTOSIHUSI M OITHYECKOM CUJIBI CO-
Guparolei JIMH3bI.

OmnbITHI 10 Pa3JIOXKEHHUIO 6€JI0r0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUSTHIO I1BETA NMPEJMETOB NPHU UX HAOGIIOJLEHUU
yepes ;BETOBbIE PUJIBTPHI.

Pa3zaesn 12. KBaHTOBBIE ABJIEHUS

OnbiTel Pezepdopaa u nyiaHeTapHasi MoJZiesib aToMa. Mogesb aTo-
Mma bopa. UcnyckaHue u norsiolieHre cBeTa aToMoM. KBaHTEhI. Jlu-
HelYaTble CIIEKTPHL.

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydyeHusa. CTpoe-
HUe aTOMHOro g/pa. HyksoHHas Moaesib aTOMHOTrO siipa. M30Tonkbl.
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PagvoakTuBHBIEe mpeBpalleHusd. [lepuos mosypacnaga aTOMHBIX
aznep.

AnepHble peakMU. 3aKOHbI COXpaHEHH S 3apsL0BOr0 U MacCOBO-
ro yvces. JHePrus CBsA3U aTOMHBIX sA7ep. CBA3b MacChl M 3HEPTHUH.
Peaknuu cuHTesa u fesieHus aaep. Mctounuku sHepruu CoJsiHIA U
3Bé3a (MC).

fApnepHas aHepreTHKa. /JleCTBUSA paiIMOAKTHUBHBIX U3JIy4eHUN Ha
>KuBbIe opranusmel (MC).

demoncmpayuu
CneKTpbl U3JIyYEHHS U MOTJIOIIeHHUA.

. CneKTphbl pa3JIUYHbIX ra30B.

CnekTp BogopoJa.

Ha6stoneHue TpekoB B KaMepe BusibcoHa.

Pa6oTa cyéTyrKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussyyeHuss NpUPOSHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jabopamopuvie pabomur u onvimul

1. Ha6busitofeHUe CHJOWIHBIX M JIMHENYaTbIX CIEKTPOB M3Jyde-

HUA.

2. UccnepoBaHre TpeKOB: U3MepPEHHUE SHEPTUH YAaCTULLbI 10 TOP-

MO3HOMYy Ny TH (1o dpoTorpadusam).

3. U3MepeHue paZjoakTUBHOTO $OHa.

ok wh e

IloBTOpPUTENbHO-06061AI0IUI MOJYJIb

[loBTOPHUTENBHO-0000AIOIMN MOAYJIb NpeJHa3HAaYeH JJs CH-
cTeMaTH3alMu U 0606IIeHUS NMPEeAMETHOTO COJIEPXKaHUSA U OIbITa
JesTeJIbHOCTH, NTPUOOPETEHHOTO NMPU U3YyYEHUU BCEro Kypca ¢usu-
KU, a TakKe Uil MOAroTOBKU K OCHOBHOMY TOCyJapCTBEHHOMY 3K-
3aMeHy o ¢QU3UKe [JisT 00yJarmlUXCSd, BbIOPABUINX 3TOT y4eOHBIN
npeMer.

[lpy M3y4yeHUU AAaHHOTO MOAYJisl pealusylTcsad U CUCTEMaTU3U-
pYyIOTCS BUABI AeSITEJIbHOCTH, HA OCHOBE KOTOPbIX 06ecredynBaeTCs
JOCTHXKeHUe NpeAMeTHbIX U MeTallpeAMeTHbIX MJIAHUPYEMbIX pe-
3yJIbTAaTOB 00y4YeHHs, pOpMHUPYyeTCsd eCTeCTBEHHO-Hay4YyHasg TrpaMoT-
HOCTb: OCBOEHHE HAay4YHbIX METOJ0B HUCCAeJOBaHUS SIBJEHUN NPUPO-
Obl U TEXHUKU, OBJIaJIeHHE YMEHHUSIMU OO bACHATb QU3UYECKHE SIB-
JIeHUs], IpPUMeHsIsl NMOoJIydYeHHble 3HaHU#A, pellaThb 3aJayd, B TOM
YyucJie KaueCTBEHHbIE U 9KCIIEpUMEHTAJIbHbIE.

[MpuHUNUanbHO AEeATe/JbHOCTHBIN XapaKTep AaHHOro pasjeJa
peasusyeTcs 3a CYET TOrO, YTO y4yalllhecs BBINOJIHAIOT 3aJaHUs,
B KOTOPBIX UM NpeJJiaraeTcs:



- Ha OCHOBe IOJIYYEHHBIX 3HAaHUU paclo3HaBaTb M HAY4YHO 06BSC-
HATH (PU3UYeCKHe SIBJIEHUS B OKpYXKalwlled Npupojie U MOBCeJ-
HEeBHOM >KU3HHU;

HCIO0JIb30BaTh Hay4yHble MeTOJbl UCCIeOBaHUA (PHU3UUYECKUX SIB-
JIeHUH, B TOM 4HUCJIe 51 IPOBEePKU TUIIOTEe3 U MOJIydYeHUs Teope-
THYECKUX BbIBO/IOB;

- 00'bSICHSATh Hay4YHble OCHOBbI HanboJiee BaXKHbIX IOCTUXKEHUH COo-
BpEeMEeHHBIX TEXHOJIOTHH, HAaIpUMep, NIPAKTUUECKOTO HUCII0Jb30-
BaHUs pPa3/IMYHbIX UICTOYHHUKOB 3HEPTUHU HAa OCHOBe 3aKOHA Ipe-
BpallleHU sl U COXpaHeHHs BCeX U3BECTHBIX BU/I0OB SHEPTHH.
Kaxkpass U3 TeM JaHHOTO pas/iesia BKJIOYAET 3KCIepUMeHTa/lbHOoe

Hhccaen0BaHMe 006o06Ialwinero xapakTepa. Pasjesn 3aBepiuaeTtcs
MpoBeleHUEM JUArHOCTUYECKOU U OLIEHOYHOH paboThl 3a KypC OC-
HOBHOM IIKOJIBL.
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NNAHWPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBLLEF0 O6PA30BAHUA

UsydyeHue y4ye6HOro mpeamera «DU3MKa» Ha YpOBHE OCHOBHOTO
o6ulero o6pa3oBaHUs JO/KHO 0GecrneYyuBaTh JOCTHXKEHHUE CJeflylo-
LIMX JIMYHOCTHBIX, METANpPeAMeTHBIX U MpPEeJAMETHBIX 06pa3oBaTe/b-
HbIX PE3YJIbTATOB.

JMYHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe 6ocnumanue:

—IposiBJIEHHMEe HHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoit Gusnyeckor HayKH;

—I€EHHOCTHOE OTHOUIEHHEe K JOCTHXKXEHHSIM POCCUUCKUX Y4é-
HBIX-PHU3UKOB.

I'pasicoanckoe u Oyxo6Ho-HpascmeeHnHoe 0ocnumanue:

—TrOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B 06CYyX/JeHUH OOIEeCTBEHHO-
3HAYUMBbIX M 3TUYECKUX Npo6JieM, CBA3aHHbIX C NPAaKTUYECKUM
NpUMEeHEHHUEM JOCTHKeHUH PU3UKH;

—OCO3HaHHeE Ba)KHOCTH MOPaJIbHO-3TUYECKUX NMPUHILUIIOB B Jesl-
TEeJbHOCTH YYEHOTO.

Dcmemuueckoe éocnumanue:

—BOCIPUSATHE 3CTETUUYECKUX Ka4eCTB PU3NIECKON HAYKHU: eé rap-
MOHHWYHOT'O NOCTPOEHUH, CTPOTOCTH, TOYHOCTH, IJAKOHUIHOCTH.
Llennocmu nayunozo nosnanusn:

—OCO3HaHUe IIeHHOCTHU PU3NUeCKON HayKH KaK MOIJHOrO HHCTPY-
MeHTa MO3HAaHMUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEH-
el cocTaBJALEN KYJAbTYPhI;

—Ppa3BUTHe HAy4YHOH JII0603HATEJIbHOCTH, UHTEpeca K HCce0Ba-
TeJIbCKOW esATelbHOCTH.

Dopmuposéanue Kyabmypbl 300P08b:A U IMOUYUOHATIbHOZO
onazononyuus:

—OCO3HaHMe LIeHHOCTH 6e30nacHoro o6pasa >KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NpPaBUJ 0E30MacHOTO MOBeje-
HHUSA HA TPAHCIIOPTE, HA AOPOTaX, C 3J1eKTPUIECKUM U TENJIOBbBIM
060pyZl0BaHUEM B JJOMAIIHUX YCJA0BUAX;

—cdopMUPOBAHHOCTbL HaBbIKa pedJeKCHH, IPpU3HAHHE CBOEro mpa-
Ba Ha OLIMOKY M TAKOrO Ke IpaBa y Apyroro yejoBekKa.
Tpyooeoe eocnumanue:

—aKTHBHOE y4yacTHe B pellleHWH NpPaKTHUYeCKUX 3aZay (B paMKax
CeMbH, IIKOJIbI, FTOPO/ia, Kpasi) TEXHOJIOTUYECKON U COLMAJIbHOU
HanpaBJ/IEHHOCTH, TPEOYIOIIMX B TOM YHC/Ie U PU3HUIECKHUX 3HA-
HUH;



—WHTepeC K MPaKTUYeCKOMY U3YYEeHUI0 NMpodecCcui, CBsI3aHHbIX C
dusukKom.

DKonosuueckoe eocnumanue:

—OpHUeHTalMs Ha NpuMeHeHHe GU3NYECKUX 3HAHUU JJIs pelleHUs
3a/1a4 B 06JIaCTH OKPY»KaroIel cpe/ibl, IJIAHUPOBAHUS MTOCTYIIKOB
Y OLleHKU UX BO3MOXXHBIX IOCJeACTBUH JJis1 OKpY>Kalollel cpefbl;

—O0CO3HaHUe IJ106a/7bHOr0 XapaKTepa 3K0J0THYECKUX Npob6JieM U
NnyTel UX pelieHus.

Aoanmayun o0yuarOuiezocs K U3IMEHAIOUIUMCS YCI08U-

AM COUUAIBHOU U RPUPOOHOTL CPeobl:

—MOTPeO6HOCTh BO B3aUMOJEWCTBUU NPU BBINOJHEHUU HCCJIE0Ba-
HUU M NpoeKTOB GH3UYECKOW HaNpaBJIeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSAM JPYTHUX;

—TMOBBINIEHWE YPOBHS CBOEd KOMIIETEHTHOCTH 4Yepe3 MpaKTHye-
CKYIO J1esiTeJIbHOCTb;

—noTpe6HOCTb B OPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae dpop-
MYJIMPOBAaTh UJeH, NOHATHSA, TUNIOTE3bl 0 GU3NIECKUX 00'BEKTAX U
SABJIEHUSX;

—oco3HaHue J1eUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH
B 06J1aCcTH QU3HKH;

—IIJIaHUPOBaHUEe CBOEro pa3BUTHUS B NIPUOOpPETEHUU HOBbIX GHU3U-
YeCKHX 3HAHUH;

—CTpeMJIeHUEe aHAJIM3UPOBATh U BBISIBJISTH B3aUMOCBSI3U NMPHUPO-
JbI, 06I[eCTBAa U 9KOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM QU-
3UYEeCKUX 3HAaHUMU;

—OIleHKa CBOWX JeWCTBUH C YyYETOM BJIMSHHUS HA OKPYKAIOIIYIO
cpeny, BO3MOXKHBIX I'JIOGa/JIbHbIX IOCJAEACTBUH.

METAMPEAMETHbIE PE3Y/IbTATDI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3zoevie nozuueckue oeticmeus:

—BBISIBJIITh U XapaKTepU30BaThb CylleCTBEHHble NMPU3HAKU OOBEK-
TOB (IBJIEHUI);

—YyCTaHaBJIUBATh CYIeCTBEHHbIN NPHU3HAK KJacCuPUKALUU, OCHO-
BaHUs JIJIs 06061eHUsI U CpPaBHEHUS;

—BbISIBJIITh 3aKOHOMEPHOCTU U NPOTUBOpPEUHsI B paccMaTpHBae-
MbIX paKTax, JaHHBIX U HAOJII0JIeHUAX, OTHOCAILUXCA K pusunye-
CKHM SIBJIEHUSIM;

—BBbISIBJISITh IPUYUHHO-CJIE[,CTBEHHbIE CBSI3U NPU U3YYeHUU PU3U-
YeCKUX sIBJIEHHU W MPOILECCOB; JleJIaTh BBIBOJbI C UCIOJb30BaHU-
eM JeAYKTHUBHBIX U WHAYKTHBHBIX YMO3aKJHOYEHWH, BBIJBUTATh
TUINOTE3bl 0 B3aUMOCBS34X PU3NUYECKUX BEJIUYUH;
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—CaMOCTOSITEJIbHO BBIOMPATb CHOCO6 pellleHHs y4e6HOU ¢usuye-
CKOHW 3aja4yu (CpaBHeHHE HECKOJbKHUX BAapUaHTOB pelIeHHs, BbI-
60p HauboJiee MOAXO/SANIETO C YYETOM CaMOCTOSITEJIbHO BbIJieJIeH-
HbIX KDUTEPHEB).

Ba3zoeble uccneoosamenbeckue oeucmeust:

—HCIO0JIb30BaTh BOMNPOCHI KaK MCCAeJ0BaTENbCKUU HHCTPYMEHT
MO3HAHMUS;

—IPOBOJUTH MO CAMOCTOSITEJbHO COCTAaBJEHHOMY IJIaHy ONbIT, He-
CJIOKHBbIA (HU3UYECKUN 3KCIEepUMEHT, HebOoJIbllloe HCCaeJjoBaHUe
$u3n4eCcKOro siBJEHUS;

—OLIeHUBAaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTb UH(}OpPMaALHIO,
MOJIyYeHHYIO0 B X0/1e UCCJIeLOBAaHHUS UJIH 3KCIIEPUMEHTA;

—CaMOoCTOSITeJIbHO GOPMYJIMPOBATh 0GOOIIEHUS W BbIBOJABI IO pe-
3yJIbTaTaM NMPOBeAEHHOTO HAOJIIOEHUS, ONbITA, UCCeJ0BaAHMUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JlajibHelIllee pa3BUTHE QU3UUYECKUX
MIPOIECCOB, @ TAKKE BBIJBUTATh ITPEAIIOJOXKEHUS 06 NX Pa3BUTHH
B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPUMEHSITh Pa3/IUNYHble METO/[bl, HHCTPYMEHTHI U 3aMpPOChI NPU
MoMCKe U 0TO6Ope UHPOpMALUU UJIU JAHHBIX C YYETOM IpeJio-
>KEHHOM y4e6HOU GU3MIeCcKOoH 3a7a4y;

—aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHPETUPOBATH HH-
dopmManuio pa3IMYHbIX BUJIOB U GOPM NMpEICTABIEHUS;

—CaMOCTOAITEJIbHO BbIOUPATh ONTUMaJIbHYI POpMy npejcTaBJie-
HUsl MHPOpMallMi M WLJIIOCTPUPOBATH pellaeMble 3aJa4yu He-
CJIOXKHBIMH CXeMaMU, JuarpaMMaMH, HHOU rpapuKOu U UX KOM-
OMHAIUSMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B Xo0Je ob6CcyAeHUsA y4yeOGHOTro MaTepuala, pe3yJbTaToB Jlabopa-
TOPHBIX paGoOT M NPOEKTOB 337aBaTh BOINPOCHI MO CYLIECTBY 006-
CY>K/laeMOl TeMbl M BbICKa3bIBaTh U/JieH, HalleJIeHHble Ha pelile- HUe
3a/lauy ¥ nojJep>kaHue 6JiarokejaTeJbHOCTH OOIeHUS;

—COIIOCTABJIAATb CBOU CYXJEHUS C CY>KJEHUSMHU JPYTUX y4acCTHHU-
KOB JjMaJiora, 06Hapy>KUBaTh pa3JIMuHe U CXO[CTBO MO3ULIUIH;

—BbIpa)kaTh CBOIO TOYKY 3peHHA B YCTHBIX U TMCbMEHHBIX TEKCTAX;

—yGJUYHO NMPEJCTABAATh PE3YJIbTAaThl BBIIOJHEHHOI0 QU3UIECKO-
r'o ONbITA (3KCIIEPUMEHTA, UCCJIELOBAHUA, IPOEKTA).
Coemecmnuasn deamenvnocms (compyonuuecmeo):

—IIOHUMAaTh U UCIOJIb30BAaTh MPEUMYIeCTBA KOMaHHON U UH/U-
BUAya/JbHONW paboThl NPU pelieHHH KOHKpeTHON ¢u3uyeckou
npo6JieMbl;



—IpPUHUMaTb LieJJM COBMECTHOHW JAesTeJbHOCTH, OPraHU30BbIBATb
JeHCcTBUA IO eé JOCTHXKEeHHIO: paclpeflesiiTh POJH, 06CYKAATh
MPOIEeCChl U Pe3yJbTaThl COBMECTHON pabGoThl; 06061aTh MHEHUS
HeCKOJIbKUX JII0Jel;

—BBINOJIHATb CBOIO 4acTb paboThl, JOCTUrass KayeCTBEHHOIO pe-
3yJbTaTa M0 CBOEMY HallpaBJIEHHUIO U KOOPJAUHUPYS CBOU Jei-
CTBUS C APYTUMHU YeHaMH KOMaH/[bl;

—OLleHNBaTh Ka4eCTBO CBOEro BKJIa/ia B 001U NPOAYKT 110 KPUTe-
pHAM, CAaMOCTOSITEJIbHO CHOPMYJIMPOBAHHBIM yYaCTHUKAaMHU B3a-
MMO/IeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHbIE AEMCTBMA

Camoopzanuszayusn:

—BBbISABJIAATE IPOGJIEMBbI B })KU3HEHHBIX U Y4eOHBIX CUTyallUsX, Tpe-
OYHOLIUX AJs pelieHus pU3nieCKNX 3HaHUH;

—OPpHEHTHPOBATHCA B Pa3/IMYHbIX NMOJX0JaX NPUHATUS pelleHUuN
(MHAMBUAYa/IbHOE, IPUHSATHE pelleHus B IPyIIle, IPUHATHE pe-
LIeHUH rpynmnoun);

—CaMOCTOSITEJIBHO COCTaBJISITh AJITOPUTM pelieHUss GU3UYECKOU
3a/la4y WJIM IJIaHA MCCJe0BAaHUS C YYETOM UMEIOLIUXCSA pecyp-
COB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh IpejJjara-
eMble BApUaHThI pelleHHUH;

—JieJ1aTh BBIOOP U 6paTh OTBETCTBEHHOCTD 3a pellleHHe.
Camoxonmpons (pegpnexcus):

—/.aBaTh aJleKBAaTHYIO OIleHKY CUTYallUH U NIpeJJiaraTh IJIaH eé u3-
MEeHEHUSs;

—OOBACHATD NMPUYUHBI JOCTHXKEHUs (HeJOCTHXKeHHs) pe3yJbTaTOB
AesATeJbHOCTH, JaBaTh OLleHKY NPUOOPEeTEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTUBBI B JAeATEJbHOCTh (B TOM YHCJE B X0/, BBIIOJI-
HeHHs QU3UYECKOTO MCC/IeL0BaHUs WJIM NPOEeKTa) Ha OCHOBE HO-
BBIX OOCTOSITENIbCTB, M3MEHUBIIUXCS CUTYaLUH, YCTAaHOBJIEHHBIX
OIIMGO0K, BO3HUKIINX TPYAHOCTEH;

—OILIeHMBATh COOTBETCTBHUE Pe3y/bTaTa LU U YCIOBHUSIM.
Omoyuonansvuslii unmennexKm:

—CTaBUTb ce65 Ha MECTO JPYroro 4YeJ0BeKa B X0/e CIiopa UJIH AUC-
KyCCHM Ha HAay4HYI0 TEMY, IOHUMAaTbh MOTHUBBI, HAMEPEHUS U JIO-
TUKY JpyToro.

IHpunusamue cebn u opyzux:

—IpHU3HABaTh CBOE MPaBO Ha OLIMOKY NPHU pelieHUH PU3nYeCcKux
3a/1a4y UJIM B YTBEPXKEHU X Ha HAyYHbIE€ TEMbI U TaKOE Ke IMPaBo
ApyToro.
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NMPEAMETHbIE PE3YNIbTATDI
7 xnacc

[IpeamMeTHble pe3y/bTaThl HA 6a30BOM YPOBHE JOJ/KHBI OTPa)KaTb
chOpMHUPOBAHHOCTD V¥ 00YyYAIOLIUXCA YMEHUH:

—MCNO0JIb30BaTh MOHATHA: QU3UYECKHEe U XHUMHYECKUe SIBJIEHUS;
HabJIIOJeHHU e, SKCIIEPUMEHT, MOJieJib, TUNIOTEe3a; eJUHHUILbI GU3U-
YyeCKHX BEJIMYUH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUA Bellle-
cTBa (TBEpJoe, KUAKOe, ra3006pa3Hoe); MeXaHHYeCcKoe JIBHXKeHHe
(paBHOMEpHOE, HEPABHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPHS,
paBHoOJelcTByoIas cuJ, Aedopmanus (ynpyras, acTuyeckas),
HEBeCOMOCTb, COOBIIIAI0IINEeCs COCY/ibI;

—pa3ssnyaTth fBaeHUs (Auddy3us; TenjoBoe JBMKEHHE YacTHUI] Be-
I1eCTBa; pPaBHOMEpPHOEe /[IBM)KEHHE; HEPAaBHOMEPHOE [BHXKEHUE;
MHepLUs; B3aMMOJeHCTBUEe TeJs; paBHOBecHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOHN OCbl0 BpallleHHs; nepejaya JaBJeHUs] TBEPABIMU Te-
JIaMH, )KUJKOCTSIMU Y ra3aMy; aTMochepHoOe JlaBJeHue; NJlaBa- HUe
TeJl; NpeBpallleHUsT MeXaHUYeCKOH 3Hepruu) Mo ONHUCAHUIO HX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, J€MOHCTPHUPYIOIIUX
JaHHoe PpU3UYecKoe sIBJIEHUE;

—Ppacrno3HaBaTh NPOSABJIEHUE U3YYEeHHbIX QU3NUECKUX SIBJEHUH B
OKpy>KalollleM MHpe, B TOM 4Hcjie GusudecKkue siBJeHUs B IpHU-
poje: mpUMephl JBUKEHUS C Pa3/IMUHbIMU CKOPOCTSIMU B »KUBOH
Y HeXXHMBOUW NPUPOJE; AEUCTBUE CUJIbI TPEHHUS B IPUPOJE U TEXHHU-
Ke; BJIUsIHHME aTMOCEPHOTo JaBJeHUs Ha )KUBOU OpraHu3M; IJja-
BaHHUE pbIO; pblyaru B TeJjie 4YeJIOBEKa; MPHU 3TOM INEPEBOJUTH
NPaKTUYECKYI0 33Ja4y B y4eOGHY, BbIJEJISATh CylleCTBEHHBbIE
CBOMCTBa/NMpHU3HAKU QU3NYECKUX SIBJIEHUMH;

—OIHUCHIBATh U3yYEeHHbIE CBOMCTBA TeJ U QU3UYECKUE SIBJEHUS, UC-
nosb3ysa ¢pu3rMYecKre BeJUIYHUHBI (Macca, 06'bEéM, IIJIOTHOCTh Be-
LeCTBa, BpeMs, IyTh, CKOPOCTh, CPESHASA CKOPOCTH, CUJIA yIIPY-
rOCTH, CUJIa TSKECTH, Bec TeJla, CUJla TPEeHUs, AaByieHue (TBEpLo-
r'o TeJsa, >KUJIKOCTH, ra3a), BbITAJKUBAIOIAsl CUJIa, MEXaHHUYeCKas
paboTa, MOUIHOCTD, MJIEYO CUJIbl, MOMEHT CUJIbI, KO3)DHUIUEHT
M0JIE3HOr0 AeHCTBUS MEXaHW3MOB, KUHETUYeCKasd U MOTEHIH-
aJIbHas YHEPTHs); IPU ONMMCAaHUU NIPAaBUJIbBHO TPAKTOBAaTh pU3U-
YeCKHH CMBICJ UCIOJb3yEMbIX BEJIMUMH, UX 0603HAYEHUS U eJIU-
HULbl GU3UYECKUX BEJIMYHUH, HaXOAUTb GOPMYJbl, CBSI3BIBAIO-
e NAaHHYH QU3WYECKyI0 BEJWYHUHY C APYTUMU BEJUYUHAMH,
CTPOUTH rpadrKH U3YYEHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJU-
YUH;

—XapaKTepPHU30BaThb CBOKCTBA TeJI, QU3UYeCKHe SIBJIEHHUS U IIPoLiec-
Cbl, HCIIOJIb3YS NIpaBUJia CJA0XKEHUS CUJ (BA0JIb OJHOH NMPSIMOH),



3akoH ['yka, 3akoH Ilackasisi, 3aKkoH ApxuMe/Ja, IpaBUJIO paBHO-
Becus pbluara (6J10ka), «30J10TOe MPaBUJIO» MEXaHUKH, 3aKOH CO-
XpaHEeHHUS MeXaHUYEeCKOU 3HEePryuM; IpHU 3TOM 1aBaTh CJIOBECHYIO
$opMy/SIMPOBKY 3aKOHA U 3allUChIBATh €ro MaTeMaTH4yecKoe BbI-
pakeHUE;

—O00BACHATh GU3UUECKHUE SABJIEHHUS, IPOLECChl U CBOMCTBA TeJI, B
TOM 4YHCJIe U B KOHTEKCTe CUTYyalluil IPaKTUKO-OPUEHTUPOBaH-
HOro XapakTepa: BbISBJAATb NPHUYUHHO-CJAEeACTBEHHbIE CBS3H,
CTPOUTH 00'bsICHEHHE M3 1—2 JIOTUYECKHUX LIArOB C ONMOPOW Ha
1—2 u3y4yeHHbIX CBOUCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIU 3aKOHOMEPHOCTH;

—peliaTb paciyéTHble 3aa4u B 1—2 feicTBUS, UCNI0J1b3ys 3aKOHbI
u GopMyJibl, CBA3BIBAOIHE PHU3NYECKHE BEJUYUHbBl: HA OCHOBE
aHaJIM3a yCJ0BUS 33aJjauM 3alHCbIBaThb KpaTKoOe YCJIOBUE, MOJ-
CTaBJATH GU3NYECKHE BEJTUIUHBI B $OPMYJIbl U IPOBOAUTH pac-
4€ThbI, HAXOAUTH CIIPAaBOYHbIE JaHHbIE, HEOOXOUMBbIe JJIf pelle-
HUS 3aJay, OLl€eHUBATbh PeaJMCTUYHOCTb MOJy4YeHHOUW ¢usnye-
CKOM BEJIUYUHBI;

—Ppacno3HaBaTb NP06IeMbl, KOTOPbI€ MO>KHO PEIIUTh IPU TOMOIIU
duU3UYeCcKUX MeTO/0B; B ONMCAHUHU UCCIeJ0BaHUA BbIJENATh MPO-
BepsAeMoe MpeaIoJioKeHue (TUnoTe3y), pa3jinyaTh U UHTepIIpe-
TUPOBATh IOJIyYEeHHBbIH pe3yJbTaT, HAXOAUThb OIINOKH B XOJ€e
OMbITA, JeJaTh BbIBOAbI 10 €r0 pe3yJibTaTaM;

—INpPOBOAUTL OMNBITHI MO Hab6JOAeHUI0 GU3UYECKUX SIBJAEHUN WU
du3n4ecKux CBOUCTB Tes: GOPMyJIMPOBATH NpPOBepsieMble MpeJ-
MOJIOXKEHUS], COOMpPaTh YCTAHOBKY U3 NMpPeAJIOXKEHHOT0 060pyloBa-
HMS$, 3alIMCBhIBATh X0/, ONbITA U $OPMYyJIUPOBATH BHIBOJbI;

—BBbINOJIHATE NpsSMble U3MEPEHHUS PaCcCTOSAHHS, BPEMEHH, MacChl
Tesa, 06'bEMa, CUJIbl U TEMIepaTyphl C UCNO0Jb30BAaHUEM aHaJIOro-
BbIX U IUGPOBBIX NPUOOPOB; 3aNUChIBATh MOKAa3aHUS NPUOGOPOB
Cy4éTOM 33/IaHHOU a6COJTIOTHOM NMOTPEITIHOCTU U3MEPEHUH;

—MpPOBOAUTbL UCCJIEeJOBaHUE 3aBUCUMOCTU OJHOUM dusnveckoil Be-
JIMYUHBI OT APYTOU C UCIOJIb30BAaHUEM MPSIMbIX U3MepeHU (3a-
BUCHUMOCTU NYTHU PaBHOMEPHO ABHXKYLIErocs Tesjaa OoT BpeMeHHU
JBUWXXEHUS TeJsia; CUJIbl TPEHUSA CKOJIbXXeHHUSA OT Beca TeJla, Kade-
CcTBa 06pabOTKHM NOBEPXHOCTEHN TeJ U HE3aBUCUMOCTH CUJIbI Tpe-
HUS OT IJIOLAAW CONPHUKOCHOBEHUA TeJI; CUJIbl YIPYTOCTH OT Y-
JIMHEHUS NPY>KUHBI; BBITAJKUBAIOIIEH CUJIBI OT 06 bEMa MOTrpy-
>KEHHOM YacCTH TeJla U OT MJIOTHOCTH XUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOUHBI, HA KOTOPYIO IOTPY>KEHO TEJIO;
YCJIOBHUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHUS pbluara v 6JI0KOB);
y4acTBOBATh B MJIAHUPOBAaHUU y4eOHOIO HCCJIeJOBaHUS, COOU-
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paThb YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], CJeays MpeasoKeH-
HOMY IJIaHY, PUKCUPOBATh pe3yJIbTaThl MOJyYeHHOH 3aBUCUMO-
cTu GU3UYECKUX BEJIUYHH B BU/JIE NTPE/JIO’KEHHBIX TaGJIUI] U rpa-
$UKOB, Zles1aTh BBIBOIbI 10 pe3yJibTaTaM HCCIeJ0BaHUs;

—MpPOBOJUTh KOCBEHHble M3MepeHUsA PU3UYECKHUX BeJUYHUH (IJIOT-
HOCTb BellleCTBa XXUJIKOCTH U TBEPJAOTO TeJia; CUJia TPEHUS CKOJIb-
J)KEeHHUsI; AaBJeHHe BO3/lyXa; BbITAJKUBAIOIIAS CUJIA, NEeHCTBYIO-
1ast Ha MOTPY»KEHHOE B YKUJKOCTb TeJIO; KO3PDUIMEHT MTOJIE3HO-
ro JIEMCTBUSA MNPOCTbIX MEXaHWU3MOB), CJeAys Mpe/JOKEHHOMN
WHCTPYKIUU: TIPU BbINIOJIHEHHUU U3MepPeHU cobupaTh 3KCIepu-
MEHTAJIbHYI0 YCTAHOBKY U BbIUHCJISITh 3HaYEeHHE UCKOMOU BeJIu-
YUHBI;

—Co6J/II0aTh NpPaBUJa TEXHUKH 0e30MaCHOCTH NMpHU paboTe c Jyabo-
pPaTOpPHBIM 060PYIOBaHUEM;

—YyKa3bIBaTbh NPUHIUINBI AEWUCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOKWCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIIHECH CO-
CcyAbl, 6apoMeTp, pblyar, NOABUXXHbBIN U HENOJBUXKXHBIN O6JI0K, Ha-
KJIOHHasI JIOCKOCTh;

—XapaKTepUu30BaTh MPUHIHUIbI JEeHUCTBUsS H3YYEeHHBIX MPUOOPOB
U TEXHUYECKUX YCTPONCTB C ONOPOU HAa UX ONKCAaHUs (B TOM YHUC-
Jie: MOAIINUIHUKN, YCTPOUCTBO BOAONPOBOJA, THAPABIUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, IMTOPIITHEBOH HACOC, apeoOMeTp), UC-
M0JIb3y$ 3HAaHUSA O CBOMCTBax GU3UUYECKUX AIBJIEHHUH U He0OX0o -
Mble GH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOPUBOAUTL NpUMepbl / HAXOAUThb HHOPMAIHI0 O MpUMepax
MPaAKTUYECKOT0 UCIOJIb30BaHUsI PU3UYECKUX 3HAHUU B MOBCEJI-
HEBHOM XU3HU [Jis1 obGecriedyeHUs] 6€30MaCHOCTHU MpHU obpallleHuu
C MpuboOpaMHu U TEXHUYECKHUMH YCTPOUCTBAMH, COXPAaHEHHUS 3/10-
POBBsI U COGJIIOEHNSI HOPM 3KOJIOTUYECKOT0 MOBeJeHHUsA B OKPY-
JKarolleu cpene;

—OCYLEeCTBJATh OTOOP UCTOYHUKOB MHPOpManuu B ceTH UHTepHeT
B COOTBETCTBUU C 3a/JaHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEWUIUXCA 3HAaHUU U NMYyTEM CpaBHEHWs pas3JIMYHbIX HCTOYHU-
KOB BBIJIeJIITh MHOpPMAIUIO, KOTOpasi SABJSIeTCA HPOTUBOPEYH-
BOU UJIK MOXKET OBbITh HEJJOCTOBEPHOH;

—MHCNOJIb30BaTh MPU BBINOJHEHUH Yy4eOHbIX 3a/laHUU HAay4YHO-IO-
NyJSIPHYIO JIUTEPATYPY PU3UIECKOTO COZiep>KaHUsl, ClTpaBOYHbIE
MaTepHasbl, pecypchbl ceTu UHTepHET; BIaJleTh NpUéMaMH KOH-
CIEeKTUPOBAHUS TEKCTa, Npeobpa3zoBaHUus MHGOpPMALUU U3 OJHOU
3HAKOBOUW CUCTEMBI B IPYTYIO;

—cCo3/7laBaTh COOCTBEHHbIE KpaTKHe MHCbMeHHbIe U YCTHBIE CO0ObIIe-
HHUSI Ha OCHOBe 2—3 HMCTOYHHUKOB MHGOPMALMU GU3IUIECKOTO CO-



JepKaHHs, B TOM 4YHcJle NYO6JIUYHO JleslaTh KpaTKUe COOOLeHUsA
0 pe3yJibTaTaxX NPOeKTOB WU yu4eOHbIX UCCIeL0BaHUN; IPU 3TOM
rpaMOTHO MCIO0JIb30BaTh W3y4YE€HHbIM NOHATUWHBINA anmapaT Kyp-
ca PU3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTaleld;

—IIpHU BBINOJHEHUU Yy4eOHBIX MPOEKTOB U MCCJIe0BaHUN pacmpeje-
JIATb 006513aHHOCTHU B IPyIIIle B COOTBETCTBHUH C NOCTABJEHHBIMU
3a/ladyaMy, CJeJUTh 3a BbINIOJIHEHHEM IJIaHa JeWCTBUH, aZleKBaT-
HO OLleHUBAaTb COGCTBEHHbIN BKJa/, B lesITEeJbHOCTb I'PYINbI; BbI-
CTpauBaTb KOMMYHHKAaTHUBHOE B3aNMO/IeCTBHE, YUYUTBHIBAast MHe-
HHe OKPY>KaloLUX.

8 knacc

[IpegMeTHBIE pe3ybTaThl HA 6a30BOM YPOBHE JOJKHBI OTPaXKaTh
chOpPMUPOBAHHOCTD y 06YYAIOLUIUXCA YMEHUU:

—MCII0JIb30BaTh MOHATUS: Macca U pa3sMepbl MOJIEKYJI, TEIJIOBOE
JBH>KEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIleCTBa,
KpHUCTA/UINYeCKre U aMopHbIe TeJa, HAChIIeHHbIM U HeHachl-
LIeHHbIH Map, BJAXXHOCTb BO3/yXa; TeMIlepaTypa, BHyTPEeHHAs
9Heprusi, TEIJIOBOH JIBUraTeJlb; 3JIeMEHTAPHBIN 3JIeKTPUYEeCKUH
3aps/j, 3J1eKTpHUYecKoe IoJie, IPOBOJHUKU U JU3JIEKTPHUKH, 110-
CTOSIHHBIH 3JIEKTPUYECKUH TOK, MarHUTHOE I0JI€;

—pasanyaTh sIBJIeHUd (TeNJoBoe pacliupeHHe/cKaTHe, TelJoIe-
peZiaya, TemJIoBOoe paBHOBEeCHEe, CMayMBaHHe, KallUJJISIpHbIE SB-
JIeHUs, MClIapeHHe, KOHIeHcalsl, [JIaBJIeHUe, KPUCTAJIN3an s
(oTBepzeBaHME), KHUIIEHHE, Teljonepejada (TeNJONPOBOAHOCTD,
KOHBEKIUS], U3JIyUeHHe); 3JIEKTpU3aLUs TeJ, B3aUMOJeHCTBUE
3apsAZoB, AEWCTBUS 3JIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBbIKa-
HHUE, B3aUMO/IeiCTBHE MAarHUTOB, el CTBHE MarHUTHOTO MOJIsTHA
MPOBOJHUK C TOKOM, 3JIEKTPOMarHWTHas WHAYKLHA) IO OIHU-
CaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOH-
CTPUPYIOIINX JaHHOEe GU3UYECKOE SIBJIEHUE;

—Ppacrno3HaBaTh NPOsIBJIEHUE U3YYEeHHbIX GU3NUECKUX SIBJEHUH B
OKpYy>KalollleM MHpe, B TOM 4ucjie GU3HUIECKHe SIBJIEHUS B IMPU-
poze: MOBEPXHOCTHOE HATSDKEHHE W KalWUISIpHbIE sSIBJIEHUA B
NIpUpoO/ie, KPUCTAJLJIbI B IpUpoJe, uaaydyeHre CosHLA, 3aMep3a-
HHe BOJ0EMOB, MOpPCKHe OpH3bl, 06pa3oBaHUE POCHI, TYMaHa,
HHesl, CHETa; 3JIeKTPUUECKHUe sIBJIEHHSA B aTMocdepe, 3JeKTpHUie-
CTBO >KMBBIX OPraHU3MOB; MarHUTHOE NoJie 3eMJIH, Apeld MoJtto-
COB, pOJIb MarHUTHOTO MOJIA AJIS )KU3HU Ha 3eMJie, OJITPHOE CU-
siHUe; IPU 3TOM NePEBOJUTh MPAKTHUYECKYIO 33/la4y B yYeOHYIO,
BBIAEJISATh CylleCTBEHHbIe CBOWCTBA/NPU3HAKU PU3UYECKUX SB-
JIEHUH;
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—OIMChIBATh U3y4YeHHble CBOHCTBA Tes U U3UYECKUe sIBJIEHMS, UC-
nosb3ys ¢usnyeckHe BeJUMYHUHBI (TeMIepaTypa, BHYTPeHHss
3HepPTrHs], KOJINYeCTBO TEIJIOThI, Y/ e/bHasl TElJIOEMKOCTh Bellle-
CTBa, yJeJ/ibHas TeNJoTa IJIaBJIeHUs, yAeJbHasd TelJoTa Napoo6-
pa3oBaHMA, yAesbHas TeIJoTa CrOpaHHUs TOIJIMBA, KO3ddULHU-
€HT I10JIE3HOT0 JeHCTBHUS TeNJIOBOM MallWHbI, OTHOCHUTEJbHAsA
BJIQ)KHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps/], cuja TOKa, 3JeK-
TpHUYecKoe HaNpshKeHHe, CONPOTHUBJEHHEe NMPOBOJHHKA, YJeJIbHOe
COMPOTUBJIEHUE BELLECTBA, pPAa60Ta U MOIIHOCTb 3JIEKTPUYECKOT O
TOKAa); MpPU ONHCAHWU NPABUJIBHO TPAKTOBaThb (PU3IUUECKUUN
CMBICJI UCIIOJIb3yEeMBIX BEJIMINH, 0003HAYeHHUs U e JUHHUIbI PU3U-
YeCKMX BeJIMYMH, HaxoAUTb GOPMYyJIbl, CBA3bIBAIOLIHE JaHHYIO
$U3NYEeCKy0 BEJUUYUHY C APYTHMH BeJUYMHAMH, CTPOUTH rpadu-
KU M3Y4YeHHBIX 3aBUCUMOCTeN GU3NYeCKUX BEJHUYHH;

—XapaKTepHu30BaTb CBOHCTBa TeJ, PU3NUECKHE ABJEeHHUSA U Ipo-
LLeCChI, UCII0JIb3ysl OCHOBHBIE MOJIOXKEHHUA MOJIEKYJIAPHO-KUHETHU-
4YeCKOU TeOpPHUHU CTPOEHHS BellleCTBa, NPUHIUI CYyNepHo3ULUU IO-
el (Ha Ka4yeCTBEHHOM ypOBHe), 3aKOH COXpaHeHHUs 3apsja, 3a-
koH OmMma pgnd ydacTtka nend, 3akoH /Jhxoynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; IIPH 3TOM [J1aBaTh CJIOBECHYI0 POPMYJIHPOB-
Ky 3aKOHAa Y 3allMCbIBaTh €ro MaTeMaTH4YeCKOe BbIpaXKeHHE;

—O00BACHATH PHU3UYECKHEe NPOLECChl U CBONCTBA TeJl, B TOM 4YUCJIe
U B KOHTEKCTe CUTyalM¥ NPaKTHUKO-OPMEHTHUPOBAHHOIO XapakKTe-
pa: BbIAABJIATH NPUYUHHO-CJIeICTBEHHBbIE CBSA3U, CTPOUTD 00ObsC-
HeHHe U3 1—2 JIOTUYEeCKUX I1aroB € ONopou Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SIBJIEHUH, PU3NUECKHX 3aKOHOB UJIN 3aK0-
HOMEpPHOCTEeH;

—peliaTh pacyéTHbIe 337241 B 2—3 AeHCTBUA, UCII0Jb3y 3aKOHBI
u GopMyJibl, CBA3BIBAWOIHMEe PHU3NYECKHE BEJUYUHbBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aZladyd 3alHCbIBaTh KpaTKOe YCJIOBUE, BbISIB-
JISITh HeJJOCTAaTOK JaHHBIX [JIs1 pellleHus 3a/,a4H, BbIOUpaTh 3aKo-
HbI U GOpPMyJibl, HEOGXOJMMbIe Jis eé pellleHUs], IPOBOJUTD pac-
4E€ThI U CPABHUBATH NOJIYy4YeHHOE 3HaYeHH e GU3NIEeCKOU BeJTUYHU-
HBbI C U3BECTHBIMU JJAHHBIMY;

—Ppacno3HaBaTb NP06IeMbl, KOTOpbIe MOKHO PEIIUThb MPU MOMOILIH
$pH3nYecKUX METO/0B; UCNOJIb3ysl ONMCAaHHUE UCC/IeJOBAHUS, BbI-
JeJiITh NpoBepsieMoe NpeJNoJoKeHHe, OlleHUBaTh NPaBUJIbHOCTD
nopsiika NpoBeieHUs UCCIe0BaHus, [eJlaTh BbIBO/JbI;

—IPOBOAUTH ONBITHI 10 HAGJIIOAEHUIO PU3UIECKUX SBJIEHUN WU
$pu3nyecKkux CBONUCTB TeJl (KanuJIJISIpHbIE IBJIEHUS], 3aBUCUMOCTb
JaBJIEHUS BO3/lyXa OT ero o6'b&Ma, TeMnepaTypbl; CKOPOCTH NpoO-



Iecca OCThIBAHUSsI/HarpeBaHUs NPU U3JIYYEHHUH OT I[BeTa U3JIy-
qawieH /norJonamwiinei MoBepXHOCTH; CKOPOCTb UCITapeHHUsI BO-
Obl OT TeMHOEPATYpPhl KUJAKOCTH U NJIOLIAJU €€ TOBEPXHOCTH;
3JIeKTpU3alus TeJl U B3aUMO/JleCTBHE 3JIeKTPUUECKHUX 3apsi/0B;
B3aUMO/JIeICTBHE MOCTOSHHbIX MarHUTOB, BHU3yajiu3aliUsl Mar-
HUTHBIX NOJIEM NOCTOAHHbBIX MarHUTOB; AEHMCTBUSA MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJIBUraTeJIsl MOCTOSTHHOTO TOKa): GOpMyJIMPOBAaTh
MpoBepsieMble MPEANOJIOXKEHUSA, COOUPATh YCTAHOBKY U3 MpexJio-
’KEHHOTr0 000py/JOBaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIUPO-
BaTh BbIBO/IbI;

—BBbINOJIHATL NpPsSIMble HW3MEpPEHUS] TeMIepaTypbl, OTHOCUTEJbHOMU
BJIQXKHOCTHU BO3/yXa, CWJIbl TOKA, HANIPSI?)KEHUS C UCIIOJIb30BaHU-
€M aHaJIOTOBBbIX NPHUOOPOB U JATUUKOB PU3NYECKHUX BEJUYUH;
CpaBHUBATb pe3yJbTaThl U3MEPEHUN C y4ETOM 3aJaHHOU abco-
JIIOTHOM NOTrPelIHOCTH;

—MNpPOBOJUTHL WCCJEJOBaHHE 3aBUCUMOCTU OJHOU (PpU3NYECKOU Be-
JIMYUHBI OT APYrod C UCIOJb30BaHUEM MpPSMbIX U3MepeHUH (3a-
BHCHUMOCTb CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JJIMHbI, NJoWagu
MONEPEYHOro CeYeHUs U YAeJbHOrO CONPOTHUBJEHMUS BellecTBa
NPOBOJAHHWKA; CUJBl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT Hamlps-
>)KEHHUs Ha MPOBOJHHUKE; HCClAe[0BaHUe MOCJAe0BaTeJbHOr0 U Na-
paJlIeJIbHOTO COeJTUHEHUN NMPOBOJAHHUKOB): MJIAHUPOBATh UCCJIE/0-
BaHUe, cOOHUpaTh YCTAHOBKY W BBINOJHATb U3MepeHUs, caeays
NpeAa0XKeHHOMY IJ1aHy, GUKCUPOBATbh pe3y/abTaThbl MOJYYEHHOU
3aBHCUMOCTHU B BH/JIe TA6JIUI U TPAadUKOB, eslaTh BBIBOJABI 10 pe-
3yJIbTaTaM MCCJIeJOBaHUS;

—INpPOBOAUTbL KOCBEHHble HU3MepeHUs PU3UUECKUX BeJUYUH (YAesb-
Hasl TENJIOEMKOCTb BeleCTBa, COMNPOTHBJIEHUE TPOBOJHUKA, pa-
60Ta U MOILHOCTb 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HUsl, COOUPATh 3KCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIe1ysl IpeJio-
>KE€HHOU MHCTPYKILUU, U BbIYUCIATH 3HAYEHUE BeJIUUNHBI;

—Co06J/II0aTh NpaBUJa TEXHUKH 0e30MaCHOCTH NMpHU paboTe c Jyabo-
paToOpHBIM 060pyIOBaHUEM;

—XapaKTepUu30BaThb MPUHIUIbI JEeHUCTBUS H3YYEHHbIX MNPUOOPOB
U TEXHUYECKHUX YCTPOUCTB C ONTIOPOH Ha UX ONMHUCAHUs (B TOM 4YHC-
Jle: cucTeMa OTOIJIEHUsl JOMOB, TUTPOMETpP, NapoBasi TyYpOUHA,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOU SHEPTUH, 3J1EeK-
TPOOCBETHUTEJIbHbIE MPUOOPHI, HAarpeBaTeJIbHbIE 3JEKTPONPUOGOPHI
(mpuMephbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEIH; 3JIeKTPOMAarHuT,
3JIEKTPOJBUTATEJIb IOCTOSIHHOTO TOKA), UCINOJIb3ysl 3HAaHUS O
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CBOMCTBax PpU3UUYECKHUX ABJIEHUH U HeoOX0oAuMble GU3NYECKUE
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCThbIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJb-
Hble MPUOOPHI 10 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (PKUJKOCT-
HbI TepMOMEeTp, TePMOC, ICUXPOMETpP, TUTPOMETp, ABUTraATENb
BHYTPEHHEr0 CrOPaHUs, 3JIEKTPOCKOII, Pe0CTAaT); COCTABJISATh CXe-
MbI 3JIEKTPUUYECKUX Lelel C MocjaeoBaTe/IbHbBIM U Mapasiiesib-
HBbIM COeJIJMHEHUEeM 3JIeMEeHTOB, pa3jinyas yCJOBHble 0603Ha4YeHHUs
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIEeH;

—MOpPUBOJUTH NMPUMEPbI/HAX0AUTh UHPOPMAIUIO O MPUMepaX MpakK-
THYEeCKOTO UCNO0Jb30BaHUA GU3UUYECKUX 3HAHUN B MOBCEJHEBHOU
JKHU3HU )i o6ecriedeHUs] 6€30MaCHOCTHU NPU 06pallleHUuH ¢ Npubo-
pPaMH U TeXHUYECKHMH yCTPOMCTBAMU, COXpPAaHEHUS 340POBbS U
COOJIIOJIeHHUs] HOPM 3KOJIOTHUYECKOro INOBeJeHUs B OKpy:Kalollel
cpene;

—OCyLEeCTBJAATh NOUCK MHPOpMaUU GU3NYECKOTO COJEpPXKAHUA B
ceTu WHTepHeT, Ha OCHOBe MMEKWLIUXCS 3HAHUH U NYTEM CpaB-
HEeHHUs [ONOJIHUTEJNbHbIX HCTOYHUKOB BbIJeJATb HHOpMaLUIO,
KOTOpasl SBJISIETCS NPOTHBOPEYUBON WU MOXKET ObITh HEJOCTO-
BEpHOM;

—MHWCNO0JIb30BaTh NPH BBINOJHEHUU yUeOHbIX 3aJJaHUN Hay4YHO-IO-
NYJISIPHYIO JIUTepaTypy GU3HUUeCcKOT0 CoZiepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HWHTepHeT; BJaJleTb NPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYTyIO;

—Co03/IlaBaTh COOCTBEHHbIE MHCbMEHHbIE U KPAaTKHe YCTHBIE COO0IIe-
HHs, 060011asd MHGOPMALMIO W3 HECKOJIbKUX UCTOYHUKOB (PHU3U-
YeCKOIr'o cojJiep>KaHus, B TOM 4YHCJe NYyOJUYHO NpPeJCTaBJAATh pe-
3yJIbTaThl NPOEKTHOHW WJH HUCCJIeJ0BATEJbCKON [esTeJNIbHOCTH;
MpU 3TOM I'PAaMOTHO HCIOJIb30BaTh M3yYeHHbIH MOHATUHHBIN am-
mapaT Kypca ¢U3HUKH, COMPOBOXKJAATh BBICTYIJIEHUE Ipe3eHTa-
nuen;

—TIIPU BBINTOJIHEHHUH YYEOHBIX IPOEKTOB U UCCJeIOBaHUU dU3nye-
CKHX MPOLIECCOB paclpefesiTb 006513aHHOCTH B TpyIIle B COOTBET-
CTBUH C MOCTaBJEHHbIMU 33Ja4yaMH, CJeJUThb 3a BbIIOJHEHHEM
IJ1aHa AeHWCTBUH U KOPPEKTUPOBATh €ro, afleKBaTHO OlleHUBATh
COOGCTBEHHBIN BKJIAJ B [leATEJbHOCTb IPYIIbl; BEICTPAUBATh KOM-
MyHUKaTUBHOE B3aUMOJENCTBHUE, NPOsIBJsSASA TOTOBHOCTh paspe-
aTh KOHQJIUKTHI.



9 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHbI OTPa)KaThb
cpOpMHUPOBAHHOCTD ¥ 00y4YaIOIUXCA YMEHUM:

—MCII0JIb30BaTh NOHATUSA: CHCTEMA OTCYETA, MAaTepHUabHAasA TOYKA,
TpaeKTOpUsi, OTHOCUTEJbHOCTh MEXaHHUYECKOTr0o JIBWXKEHUS, Jle-
dopmanusa (ynpyrasi, njaactudyeckasi), TpeHHUe, LeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHUe, HEBECOMOCTb U Neperpy3Ky; LEeHTp TsxKe-
CTU; abCOJIIOTHO TBEpPOE TEJIO, IEHTP TSHKECTHU TBEPAOTO TeJia,
paBHOBecHe; MexaHUYeCKHe KoJiebaHHUs U BOJIHBI, 3BYK, HH)pa3-
BYK Y YJbTPa3BYK; 3JIEKTPOMarHUTHbBIE BOJIHBI, LlIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTh U JJaJIbHO30PKOCTb, CIIeK-
TPbI UCITYCKAHUS U MOTJIOLIeHHUS; asibda-, 6eTa- U raMMa-u3Jjayde-
HUsl, U30TOIBI, I/lepHasi SHEPTETHUKA;

—pasauyaTh sBJeHUs (paBHOMEepHOe U HepaBHOMEPHOe MPSIMOJIHU-
HelHOe JBUXXeHHe, pABHOYCKOPEHHOEe NPSAMOJUHENHOe NBUXe-
HHe, CBOOOJITHOE TMaJieHue TeJl, pAaBHOMEepHOe JIBHKEHHE T10 OKPYXK-
HOCTH, B3aMMOJEUCTBUE TeJs, peaKTUBHOE JIBUKEeHUe, KoJieba-
TeJIbHOE JIBUXKeHU e (3aTyxalolue U BhIHYK/IeHHble KoJie6aHUsl),
pe30HaHC, BOJTHOBOE JIBIDKEHUE, OTPaXKeHH e 3BYKA, IPSIMOJIMHEM-
HOe pacnpocTpaHeHUe, OTPAKeHHEe U MpeJIOMJIeHWe CBETa, MOoJI-
HOe BHYTpeHHee OTpaKeHUe CBeTa, pasJoXKeHue 6esioro cBeTa
B CIIEKTP U CJIOKEHUE CIEeKTPaJbHbIX [JBETOB, JUCIIEPCUA CBETA,
eCTeCTBEHHasl pPaJIu0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO
ClIeKTpa U3JIY4eHUsl) IO ONMUCAaHUK UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OIMBITOB, IEMOHCTPUPYIOIIUX JaHHOe GU3UUecKoe sIB-
JIEHUE;

—pacno3HaBaTb NPOsiIBJEHUE U3YyUeHHbIX QU3NYECKUX SAABJIEHUH B
OKpy»KarlieM Mupe (B TOM uucie GU3UYECKUe SBJIEHUS B MMPU-
po/Jie: IPUJIMBHI U OTJIMBHI, IBM>KeHH e TJ1aHeT COJTHEUHOU CUCTe-
Mbl, peaKTUBHOe [BUXXe€HHEe >XUBbIX OPraHU3MOB, BOCIpUSITUE
3BYKOB >KMBOTHBIMHY, 3eMJIeTPsiICEHHE, CeEliICMUUYEeCKUE BOJIHBI, IIy-
HaMH, 3X0, [IBeTa TeJl, ONTUYEeCKHe SABJIEHUS B NpPUPOJe, GHOJIO-
rudyeckoe JeHdCTBUE BHAHUMOTO, YJbTPadHOJIETOBOTO U PEHT-
FEHOBCKOI'O M3JIy4eHUH; eCTeCTBEHHbIN paJJUOaKTUBHBINA ¢OH,
KOCMUYECKHUE JYIH, PaIUOAKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJioB; AelCTBHUEe PaJluOAKTUBHBIX U3Jy4eHUH Ha OPraHU3M dye-
JIOBEKA), MPU 3TOM MePeBOAUTH NMPaKTHUYECKYI0 33a4y B y4eo-
HYIO, BbIeJIITh CYylLIeCTBEHHble CBOMCTBa/MpU3HAKU HU3UUe-
CKHUX SIBJIEHUH;

—OIHUChIBATh U3yUeHHble CBONUCTBA TeJ U GU3UUYeCKHe SIBJEHUS, UC-
noJsib3ysl ¢usnyecKkre BeJUYUHBbI (CpeHsisi U MTHOBEHHasl CKO-
POCTB TeJia NP HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE, TlepeMe-
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LleHUue, MyThb, yIJ10Basi CKOPOCThb, CUJIa TPEHUs, ChJIa YIIPYTOCTH,
CUJIa TSIXKECTH, yCKOpeHHe CBOOGOJHOTO MajieHus], BeC TeJsa, UM-
MyJIbC TeJIa, UMITYJIbC CUJIbl, MEXaHUYECKAsd paboTa U MOIHOCTb,
NOTeHLHa/IbHAsA 3HEPTUs TeJsa, NOAHATOr0 HaJ, MOBEPXHOCTBIO
3eMJIY, IOTeHLMa/ibHasA 3HePrusa CXKaToU NPY>KHWHbI, KUHEeTU4e-
CKasl SHepTUsl, IOJIHASA MeXaHU4YeCcKasl SHeprus, Iepruo/ U 4acToTa
Kosieb6aHu, AJIMHA BOJIHBI, TPOMKOCTb 3ByKa 1 BbICOTa TOHA, CKO-
pOCTb CBeTa, MOKa3aTeJlb NPeJIOMJIeHUs Cpe/ibl); MPU OMUCAHUU
MPaBUJIbHO TPAKTOBATh QU3UYECKUN CMBICI HUCIOJIb3YEMBIX BEJIU-
YUH, 0003HAYEHUs U eJUHUIbI GU3UUECKUX BEJUYHH, HAXOJUTh
dopmMyibl, CBA3BIBAKOLIME JAaHHYIO GU3UYECKYIO BEJIMUHUHY C ApY-
TUMU BeJIMUMHAMH, CTPOUTh rpadUKH U3yYeHHBIX 3aBUCHUMOCTeN
pu3nYeCcKUX BEJINYUH;

—XapaKTepUu30BaTh CBOMCTBA TeJl, U3UYeCcKUe sIBJIEHUS U Tpoliec-
Cbl, MCIIOJIb3ysl 3aKOH COXPaHEeHHUs 3HEepPruu, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLUII CYTIEPIIO3UIHUU CHUJI, TPUHIUI OTHOCUTE I b-
HocTH ['anunesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs] UMMYJIb-
Ca, 3aKOHBI OTPAXKEHHUS U NpeJIOMJIeHUs CBeTa, 3aKOHbI COXpaHe-
HUs 3aps0BOr0 M MacCOBOTO YHCEJ NMPHU SAePHBIX peaKIUsX;
IIPYU 3TOM [J1aBaTh CJAOBECHYI0 GOPMYJIMPOBKY 3aKOHA U 3aMUChI-
BaTb €ro MaTeMaTU4eCKOoe BbIpaXKeHUE;

—O006'bACHATh GU3UYECKUE MPOLLeCChl U CBOMCTBA TeJI, B TOM YUCJIe
U B KOHTEKCTe CUTYalU¥ NPaKTHUKO-OPHEHTHUPOBAHHOI'O XapaKTe-
pa: BBIABJIATh NPUYHUHHO-CJI€JCTBEHHbIE CBSI3U, CTPOUTH 06'bsIC-
HeHHe U3 2—3 JIOTUYECKUX I1aroB C ONMOpPoU Ha 2—3 U3yUYeHHBbIX
cBoMcTBa GU3UUECKUX ABJIeHUH, PU3HMUeCKHX 3aKOHOB UJIH 3aK0-
HOMEpPHOCTEeH;

—pewmaTh pacuyéTHble 3aJa4yd (onuparluyecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIIOJIb3Ysl 3aKOHbI U GOPMYJIbI, CBA3BIBAIOIIHE
dusryeckue BeJIMUUHBI: HA OCHOBE aHa/IM3a YCJI0BUS 3a/lauH 3a-
MUChIBAaTh KpaTKOe YCJI0BUE, BbISIBJASATH HeJOCTAlOlIMe UJIU U30bI-
TO4YHBbIE JIaHHbIE, BLIOUPATh 3aKOHBI U GOPMYJIbl, HEOOXOJUMbIE
IJisl pellleHus], TPOBOAUTDb PACYEThl U OLlEHUBATh PeaJMCTUYHOCTh
MMOJIYYeHHOTr 0 3HaYeHUs1 pU3nIeCcKol BeJUUYNHBI;

—pacno3HaBaTb IP06JIeEMbI, KOTOPbI€ MOXXHO PELINUTh MPU TOMOLILH
pu3ryecKuxX MeTOJ0B; UCIIOJIb3Ysl ONMCAaHHE HCCIeJOBaHUs], BbI-
JeJIATh NpOBepsieMoe NMPeJNOI0KEHHE, OLlEeHUBATh MIPaBUJIbHOCTD
nopsifika NpoBeeHus UCCIe[0BaHUs, eaTb BbIBO/bI, UHTEpPIpe-
TUPOBATb pe3yJibTaThl HAGJII04EHUN U ONbITOB;

—IpPOBOAUTDL ONBIThI MO HAGJIIOAEHUI0 GU3IUUECKUX SIBJEHUN WU
$dusnyeckux cBOUCTB TeJs (U3ydyeHUe BTOPOro 3akoHa HbIOTOH3,
3aKOHAa COXpaHEeHMUs SHePTrHH; 3aBUCHUMOCThb Ilepuoa KosebaHui



NpPYyKHMHHOTO MasiTHUKA OT MAacChl IPy3a U >KECTKOCTU MPYKUHbI U
HEe3aBUCUMOCTh OT aMIJIUTYJbl MaJbIX KoJe6aHUN; HPSIMOJIHU-
HellHOe pacHpocTpaHeHHe CBeTa, pasJjiodKeHue O6eJioro cBeTa B
CHEeKTp; HM3y4YeHHe CBOUMCTB HM306paKeHHs B IMJOCKOM 3epKaje M
CBOMCTB M300pakeHUsI IMpeJMeTa B coOUpawlled JiMH3e; Ha-
GJII0/IeHYe CIJIOIIHBIX W JIMHEHYaThIX CIHEKTPOB HM3Jy4eHHUs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 U30bITOYHOrO Habopa 060-
pPY/ZlOBaHUS; OMHUCBIBATb X0/ ONBITA U €ro pe3yabTaTbl, GOPMYJIH-
pPOBaTh BbIBO/IbI;

—IMpPOBOAUTb MPU HEOOXOJUMOCTH CEPUI0 MNPSAMbIX H3MEpPEHUH,
omnpejiesisis cpefHee 3HaUYeHUEe U3MepsieMOU BeJU4YUHbI (QOKycHOe
paccTtosiHue cobupatolleil JMH3bI); 000CHOBBIBAaTh BhIGOp crocoba
M3MepeHUs /U3MePUTETBHOTO TPUHOPa;

—IPOBOJUTh HCCIAEOBAHUE 3aBUCUMOCTEN (U3UUYECKUX BEJIUUHH C
HCIOJIb30BAaHUEM MNPSMbIX H3MepeHUH (3aBUCUMOCTb NYTH OT
BpeMeHHU NpPH PaBHOYCKOPEHHOM JBIKEHUU 6e3 HavyaJbHOH CKO-
pocTy; nepuoja Kosie6aHUHA MaTeMaTHUYeCKOro MasTHUKA OT JIJIH-
Hbl HUTH; 3aBUCUMOCTH yIJla OTPaXKEHHUsI CBETa OT yrJa MaJieHus
¥ yrja IpeJIOMJIEHHS OT yIJla NMajieHus): MJIaHUPOBATh HMCCJEN0-
BaHUE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, QUKCHUPOBATH pe-
3yJIbTAThl MOJYYeHHOW 3aBUCUMOCTH PU3UYECKUX BEJUYHWH B BU-
Je Tabyul ¥ rpaduKoB, JleJ1aTh BIBO/IbI IO Pe3yJIbTaTaM UCCIE0-
BaHUS;

—IIPOBOAUTH KOCBEHHbIE U3MepeHUsl GU3UYECKUX BEeJIMUUH (Ccpe-
HsIs CKOPOCTb M YCKOpPEHUEe TeJsia IPU PaBHOYCKOPEHHOM JBH-
’)KeHUH, YyCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
K03 PUIIMEHT TpPEHUsI CKOJIbKEHHS, MeXaHH4YecKas paboTa M
MOIIHOCTb, YaCTOTa U MepHuo/J; KoiebaHU MaTeMaTU4YeCKOroHu
MPY>XUHHOIO0 MAasATHHUKOB, ONTHYecKasl chja COGUparlel JIUH-
3bl, PaJIMOAKTUBHBIN POH): IJIAHUPOBATh U3MeEPEeHHUs; COOUPATh
3KCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINIOJHSITH U3MEPEHHUs, clie-
Aysl IpeJIOXKEeHHOW UHCTPYKIIUU; BBIYUC/ATh 3HAYEHUE BEJIUYHU-
Hbl U aHaJIM3UPOBATh IMOJIyYeHHbIe pe3yJbTaTbl C Y4YETOM
3aJJaHHOU MOTPENIHOCTH U3MepPEeHUH;

—co6/1I0[aTh NpaBuJja TEXHUKU 6e30MacHOCTH npu paboTe c jabo-
paTOpHBIM 060pPY/IOBaHUEM;

—pasJin4aTb OCHOBHbIE MPHU3HAKH U3YUYEeHHBbIX QU3UUECKUX MO/ie-
Jlefi: MaTepuabHasA TOUYKA, aBCOJIIOTHO TBEPAOE TEJIO, TOYEYHbIH
WCTOYHUK CBETA, JIy4, TOHKAs JINH33a, IJIaHeTapHasi MoJieJib aTo-
Ma, HYKJIOHHAasi MoJleJIb aTOMHOTO A7pa;

—XapaKTepUu30BaTh NPUHIUIBI JeHCTBUA U3YYeHHbBIX NPUOOPOBU
TeXHUYECKHUX YCTPOUCTB C ONMOPOH HA UX OMUCAHUA (B TOM YUC-
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Jie: CHUAOMETP, JaTUYUKHU MOJIOXKEHHS, PACCTOSIHUA U YCKOPEHUS],
pakeTa, 3XO0JIOT, O4YKH, Nepuckomn, ¢oToammnapar, ONTHUYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, ZI03UMETpP, Kamepa BuibcoHa), uc-
M0JIb3y$ 3HAaHUA O CBOMCTBaxX GU3NYECKUX ABJIEHHUH U HEOOXOoU-
Mble U3NYECKH e 3aKOHOMEPHOCTH;

—MHCNO0JIb30BaTh CXeMbl U CXeMaTH4YHble PUCYHKH U3Y4YE€HHBIX TeX-
HUYECKHUX YCTPONCTB, USMEPUTEJIbHbIX IPUOOPOB U TEXHOJIOTU-
YeCKUX MPOIECCOB NMPU pelleHUU yueOHO-MPaKTUIeCKUX 3a/1a4;
ONTUYECKUE CXEMBI JJIsl MOCTPOEHUSA U300paKeHUH B IJIOCKOM
3epKaJie M cobupalolei JUH3e;

—MNpPUBOJAUTH NPUMeEpPbI/HaX0AUTb UHPOPMALMI0 O MpUMepax Mpak-
THUYECKOTO UCNOJb30BaHUsA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
KU3HU AJis1 o6ecriedeHUsI 6€30MAaCHOCTH IPHU 06palleHuu C NpUubo-
pPaMH U TeXHUYECKHMH yCTPOMCTBAMH, COXpPAaHEHUS 340POBbS U
COOJIIOJIeHHs] HOPM 3KOJIOTHUYECKOro NOBeJeHUs B OKpy:Kalollel
cpene;

—OCYLIeCTBJAATb MOUCK UHPOpMaLUU PU3UYECKOTO COJep KaHUs
B ceTu UHTepHeT, caMocTOATENbHO GOPMYJTUPYS MTOUCKOBBIHA 3a-
MpOC, HAXOJUTh MYTH ONpeJeJeHUsI JOCTOBEPHOCTH MHOJIyYeHHOU
nHPopMallMM Ha OCHOBE UMEKIUINXCS 3HAHUU U AONOJHUTEJb-
HBIX UICTOYHHUKOB;

—MHWCN0JIb30BaTh NPHY BBINOJHEHUU yUeOHbIX 3aJaHUN Hay4YHO-IO-
NYJIIPHYIO JIUTEPaTypy PU3NUECcKOT 0 coepKaHUsl, CHPaBOYHbIe
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb NPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPyTyI0;

—co3/laBaTb COGCTBEeHHble NMHUCbMEeHHble U yCTHble COOOLIeHUs Ha
ocHOBe MHG}OpMalMM M3 HECKOJBbKHUX UCTOYHUKOB (PHU3UYECKOTrO
CoZleprKaHUsl, MyOJUYHO MNPEeACTABJATH Pe3yJbTaThl NPOEKTHOH
WUJW UCCJIeloBaTeNbCKON AesiTeJbHOCTH; MPU 3TOM TIPaMOTHO UC-
MOJIb30BaTh U3y4YEeHHbIA MOHATUWHBINA anmnapaT U3y4aeMoro pas-
nesa GU3UKHM U CONMPOBOXK/JAATb BBICTYIJIEHHE Ipe3eHTalued C
y4€TOM 0COGEHHOCTEN ayJUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE NMJIAHWUPOBAHME

7 knacc (68 v)

TemaTH4ecKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHbIE BU/IbI J€ATEJIbHOCTH YYalIUXCHA
(Ha ypoBHe y4eGHBIX JeicTBUii)!

Pazzaen 1. dusuka u eé poJb B IO3HAHUM OKpYy:Kamwuiero mupa (6 4)

®dusuka —
HayKa o npupoje
(24)

dusnka — HayKa o MpUpoJe.
fABseHus npupoasl. Pusnye-
CKHe ABJIEHHUA: MEXaHHUYe-
CKUe, TENJIOBBIE, 3JIeKTpHYe-
CKHe, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE

BhoisiBJIeHUE PA3/IUIUN MeXy PU3UYECKMMHU U XUMUYECKUMHU
npeBpameHusamMu (MC — xumus).

Pacno3sHaBaHue U kjaccupukanus GusniecKUx siBJIeHUH:
MeXaHUY€eCKHUX, TENJIOBbIX, 3JIEKTPUYECKHUX, MarHUTHBIX

U CBETOBBIX.

Ha6uroneHue v onvcaHue U3NYECKUX sIBJIEHUN

dusnyeckue
BeJIMYUHBI (2 4)

dusuveckre BeJTUIHNHBI.
H3mepeHue dpr3nyecKux
BeJIMYUH. Pusndeckue
npubopel. [lorpemHocTb
us3MepeHui. MexayHapoaHas
cucTeMa eJUHHUI]

OnpepesieHue IeHbI JleJIeHUs IIKaJbl U3MePUTEJIbHOr0 Npubopa.
H3MepeHUe JIMHENHBIX pa3MepoB TeJl U MPOMEXYTKOB BpeMeHU
C y46TOM NMOTpeIIHOCTeMN.

H3MepeHHe 06'bEMaA XKUJIKOCTH U TBEPAOrO TeJa.

H3MepeHune TeMnepaTypbl IpU NOMOUIX XXUAKOCTHOTO TEPMO-
MeTpa U JaT4yUKa TeMIlepaTyphbl.

Brino/siHeHUE TBOPYECKHUX 33JIaHUU IO MOUCKY CIIOCO6G0B U3Mepe-
HUSI HEKOTOPBIX PU3UUYECKHUX XapaKTePUCTUK, HAIpUMep
pasMepoB MaJibIX 06'bEKTOB (BOJIOC, IPOBOJIOKA), YAaJIEHHBIX

! [Ipu pa3paboTKe pabGoyeil mporpaMMbl B TEMaTHYE€CKOM IIJIAHUPOBAHUHU JOJDKHbI ObITh YYTEHbI BO3MOXXHOCTH HCIIOJIb-
30BaHUs 3JIEKTPOHHBIX (IIMPOBBIX) 06pa30BaATENbHbBIX PECYPCOB, SIBJASIOLIUXCS y4yebHO-METOLUYECKHUMH MaTepuasa-
MU (MyJbTUMeJHUIHbIE MPOrpaMMbl, 3JIEKTPOHHbIE YYeGHUKU U 33JJaYHUKH, 3JIEKTPOHHbIE GHUOGJNOTEKH, BUPTYaJlbHbIe
J1abopaToOpUH, UTrpoOBble NMPOrpaMMbl, KOJIJIEKIUH LUPPOBBIX 00pa3oBaTe/bHBIX PECYpPCOB), peaqu3yIIIUX AUJAKTH-
yeckue Bo3MoxxHOCTH UKT, cofiepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 06 06pa30BaHUHU.
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06'bEKTOB, 60JIBIIMX PACCTOAHHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKAeHre NIpeJJaraeMbIx CIOCOGOB

EcrecTBeHHO-
Hay4YHbIH MeTO/,
no3HaHus (2 4)

Kak ¢usuka u apyrue
eCTeCTBEHHbIE HAyKH U3y4a-
10T npupoay. EcrecTBeH-
HO-Hay4YHbIA MeTOo/, O03Ha-
HUs: HabJII0/leHUe, TIOCTaHOB-
Ka Hay4HOro BOIIpoca,
BbIJIBH)KEHUE TUIIOTES,
3KCIepPUMEHT 10 IPOBepKe
TUNoTe3, 00'bICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
$ur3MyecKUx IBJEHUH C TOMO-
b0 MO/ een

BrlgBMKEHUE TUIIOTE3, 00'bSICHAIIUX IPOCTHIE sIBJIEHUS,
HalnpuMmep:

—_— no‘{emy OCTaHaBJIMBaeTCAd ABI/I)KyLL[eeCH 10 FOpHBOHTaﬂbHOFI
HOBerHOCTI/I TeJ1O,

— IMOo4YeMYy B XKapKyo MOTroAy B CBETJION OJiexK/ie MPOoXJaJHeH,
4yeM B TEMHOH.

[IpesJioxkeHre CIOCOGOB MPOBEPKU TUIIOTES.

[IpoBegeHue UcCC/IeN0BAaHUSA 0 POBEPKe KAaKOU-JIMGO TUIOTe-
3bl, HAIpUMeP: JaJbHOCTD I10JIETA LIAPHKA, IYLEHHOr0 TOpy-
30HTAJILHO, TeM 60JIbIlle, YEM GOJIbLIE BBICOTA MyCKa.
[TocTpoeHne mpocTedmux mMojesied GU3UYECKUX sIBJEHUU

(B BUJje PUCYHKOB WJIM CX€M), HAIpUMep NaJieHue npeaMeTa;
NpSAMOJIMHENHOE pacnpoCcTpaHeHHe CBeTa

Paspen 2. [lepBoHavya/ibHbIE CBeJeHUA O CTPOEHHMH BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX pa3-
Mepbl. ONBITH], JOKAa3bIBAO-
e JUCKpeTHOe CTpOeHHue
BelllecTBa

Ha6uiroieHre ¥ MHTEpIpeTaLts ONbITOB, CBUAETEIbCTBYIOIINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BelllecTBa: ONBITHI C pac-
TBOpPEHHEM Pa3JIMYHbIX BEIECTB B BOJIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM oTo-
rpaduii, moJiyueHHbIX Ha AaTOMHOM CUJIOBOM MHKpockone (ACM).
OnpejiesieHre pa3MepoOB MaJIbIX TeJl

JABMKeHHne

M B3aMMOei-
CTBHUE YaCTHIj,
BellecTna (2 4)

JIBM>KeHH e YacTHI] BelecTBa.
CBs13b CKOPOCTH JBUKEHHUSI
4acTHI] C TeMIePaTypoH.
BpoyHOBCKOe IBMXXEHUE.
Audoysus. Bsaumoneiicteue
YaCcTHUL, BELECTBA: IPUTSIKE-
HHe U OTTaJIKUBaHUe

Ha6utoieHre ¥ 06'bsiCHEHHE OPOYHOBCKOI'O JBHXKEHUS U sIBJIe-
HUs Auddysuu.

[IpoBesieHHEe U 0G'bSICHEHHE OINBITOB 10 HAGJIIOJEHHUIO TENJIOBOIO
pacimpeHus ra3os.

[IpoBesieHMEe U 0G'bSICHEHHE ONBITOB 110 OGHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO IPUTSXKEHUS U OTTAJIKUBaHUS
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lNpodomkeHue mabirn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

ArperatHbie
COCTOSIHUA
BemiecTBa (2 4)

ArperaTHble COCTOSIHUSA
BelleCcTBa: CTPOEeHHeE ra3os,
YKUJIKOCTEH U TBEPbIX
(kpucCTa/IINYEeCKUX) TelJl.
B3auMoCBs3b MeX/y CBOH-
CTBaMH BeLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHreM. OCOGEHHOCTH arperar-
HBIX COCTOSIHUM BOJBI

OnucaHue (C UCHOJIb30BAaHUEM MPOCTHIX MOJEJIEN) OCHOBHBIX
pas3jIMYUM B CTPOEHUHU I'a30B, KUJKOCTEH U TBEP/bIX TeJl.
O6bsACHEHHE MaJION CXKUMAeMOCTH KHUAKOCTeH U TBEPABIX TeJl,
60JIBIION C)KUMaeMOCTH ra3oB.

O6BbsicHeHHe coXpaHeHHsI GOPMbI TBEPABIX TeJ U TeKy4eCTHU
YKUJIKOCTH.

[IpoBesieHNE ONBITOB, J0KAa3bIBAIOLIUX, YTO B TBEPJOM COCTOS-
HUH BOJIbl YaCTUIbl HAXOAATCS B CpeJiHEM JaJiblie APYr OT Apyra
(MIOTHOCTB MeHbIIIE), YEM B KHUKOM.

YcTaHOBJIEHHE B3aUMOCBAI3U MeX/ly 0COGEHHOCTSIMU arperar-
HBIX COCTOSIHUH BOJbI U CYLeCTBOBAaHHUEM BOJHBIX OPraHU3MOB
(MC — 6uoJiorus, reorpadus)

Paspen 3. /IB>KeHHe U B3auMoAeiicTBue Te (21 4)

MexaHuyeckoe
ABIKeHMe (3 4)

MexaHHUYECKOE ABHKEHUE.
PaBHOMepHOe U HepaBHOMep-
Hoe aABmxeHHe. CKOpOCTh.
CpeZiHsisl CKOPOCTh NpHU He-
PaBHOMEPHOM JIBUKEHUH.
PacuéTt nyTu 1 BpeMeHH
ABUXEHHUA

UccnenoBaHre paBHOMEPHOTO JBUKEHUS U ONpeJiesieHUe ero
MPHU3HAKOB.

Ha6J1to/ieHe HEPaBHOMEPHOTO JIBM)KEHHUS U ONpesie/IeHUe ero
OTJIMYHU OT paBHOMEPHOIO JABHXKEHHUSI.

PelieHue 3asa4y Ha ompejie/ieHHe MYTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO J[BHKEHUS.

Ananus rpadMKOB 3aBUCUMOCTH My TH U CKOPOCTH OT BpEMEHU

Huepuus,
macca, IioT-
HOCTb (4 4)

fBneHue nHepUUU. 3aKOH
WHepLuuU. Bsaumogeiicteue
TeJl KaK IPpUYUHA U3MEeHEeHUs
CKOPOCTH ABH>KEHHUS TeJl.

O6GBbsiICHEHUE U MNIPOTrHO3HUPOBAHHUE ABJIEHUH, O6yCJIOBJIeHHbIX
PIHepU,PIeﬁ, HallpuMep: 4YTO NPOUCXOAUT IIPU TOPMOXKEHHNHU UJIN
pEe3KOM MaHeBpe aBTOMOGI/IJlﬂ, no4yeMy HEeBO3MOXHO MIHOBEHHO
NpeKpaTUuTb ABUXEHHE Ha BeJioCuIieae U CaMmoKkaTe U T. A.
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Macca kak Mepa UHEPTHOCTH
Tesa. [I10THOCTB BellleCcTBa.
CBSI3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B elUHUIIEe
06bEMa BelllecTBa

[IpoBeieHrEe U aHA/NU3 OMNBITOB, JEMOHCTPUPYIOLUX U3SMEHEHHE
CKOPOCTH JIBUKEHUS TeJia B pe3yJibTaTe AeUCTBUSI Ha HErO
JAPYTHUX TeJL

PelieHre 3a/ja4y Ha ONpe/ie/IEHHE MacChl TeJIa, ero 06bémMa u
IIJIOTHOCTH.

[IpoBeJieHHE U aHAJINU3 OMNBITOB, JEMOHCTPUPYIOLHX 3aBUCHU-
MOCTb U3MEHEHHUSI CKOPOCTHU TeJia OT ero Macchl MpU B3auMo/iei-
CTBUH TeJl. U3MepeHHe Macchl Tesla pa3JIMYHbIMH CIIOCOGAMMHU.
Onpe/iesieHHe MJIOTHOCTH TeJia B pe3yJibTaTe U3MEpPEHHUsT ero Mac-
Cbl 1 06'bEMa

Cusia. Buabl cui
(14 4)

CuJjia Kak XapaKTepUCTHKa
B3auMoeucTBuUs TeJ. Cuia
yOpyrocTtu u 3akoH 'yka.
H3MepeHHeE CUJIbI C TOMOIIBIO
JUHaAMoMeTpa. fIBneHue
TATOTEHUS U CUJIA TSXKECTH.
Cusa TSKeCTH Ha JpyTrux
maHeTax. Bec Tesa. HeBeco-
MocTb. C/10’KeHH e CHJI,
HalnpaBJIEHHBIX [10 OJHOH
npsiMmoil. PaBHogelcTByo1as
cuit. Cuna TpeHud. TpeHue

CKOJIb>X€HHUA U TPEHH e ITOKO4.

TpeHHe B IpUPOJie U TEXHUKE

M3yyeHue B3aMMOJENCTBUS KaK NPUYMHBI U3MEHEHHUS CKOPOCTHU
TeJia UM ero AedopManu.

OnucaHue peasbHbIX CUTYalMHd B3aHMOJI€CTBUSA TeJl C TOMOLIbIO
MoJieJiel, B KOTOPbIX BBOJAUTCS NOHATHE U U306 paXKEHUE CUJIBL
U3ydeHue cujbl ynpyroctu. UcciesoBaHre 3aBUCUMOCTH CUJIBI
yIPYroCTH OT YAJHMHEHHUS PE3MHOBOIO IIHYpa UM NPY>KUHBI

(c mocTpoeHueM rpaduka).

AHa/IM3 NpakTUYECKUX CUTYalUH, B KOTOPBIX IPOABJISETCS
JeWCTBUE CUJIbI YIIPYTOCTHU (YIPYroCTh MsI4a, KPOCCOBOK, BETOK
JepeBa U Jp.).

AHann3s cuTyauui, CBA3aHHBIX C ABJIEHHEM TSATOTEHHS.
O6'bsicCHEHHE OPGUTAIBHOTO ABKEHUS IIJIAHET C UCIOJIb30BaHU-
eM sIBJIeHUs TATOTEeHUs U 3akoHa uHepuuu (MC — acTpoHOMMUS).
W3MepeHHe Beca TeJia C MOMOIbIO JUHAMoMeTpa. O60CHOBaHUE
3TOro crioco6a u3MepeHus.

AHasv3 1 MoJie/IMpOBaHMe sIBJIEHUSI HEBECOMOCTH.
JKCnepuMeHTaJIbHOE NoJlyYeHHe IpaBuJIa CJA0XKEHHUS CUJI,
HanpaBJIeHHbIX BJ0JIb OJJHOU NpsiMoH. Onpe/iesieHHe BeJUYHUHBI
paBHOJENCTBYIOLIEN CUJIL.

H3y4yeHUe CHUIbI TPEHUS CKOJIBXKEHHUS U CUJIbI TPEHUS MTOKOSI.
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lNpodomkeHue mabirn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

HUccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUS OT Beca TeJsia

U CBOUCTB TPYILIUXCSI IOBEPXHOCTEH.

AHanu3 NpaKTHYeCKUX CUTYaLluH, B KOTOPbIX IPOSABJIAETCA
JleficTBUE CUJIBI TPEHHUS, UCIIOJIB3YIOTCS CIOCOOBI €€ yMeHbllle-
HUS WM YBeJIMYeHUs (KaTaHUe Ha JIbDKaX, KOHbKax, TOPMOXKe-
HHe aBTOMOGHUJISA, UCIIOJIb30BaHHUeE MOJAUIMIIHUKOB, [IJIaBaHHUE
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uosorus).

PeneHue 3aza4 ¢ UcnoJib30BaHUEM GOPMYJI AJIs1 pacyéTa CHUJIbI
TSKECTH, CUJIbI YIIPYTOCTH, CUJIbl TPEHUS

Pa3ge 4. laBieHUe TBEPABIX TeJI, )KUAKOCTel U ra3oB (21 4)

JAdaBiieHue. Ile-
peaada JaBJie-
HMA TBEPABIMH
TeJaMH, XKMJKO-
CTSIMU M Ta3aMH
(34)

JaBsienne. Cnoco6bl yMeHb-
LIEHUs U YBeJUYeHUs
naBJieHUs. JlaBJieHHe rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
OT 06'béMa U TeMIIEPATYPHI.
[lepenaya naBieHus TBEPAbI-
MU TeJIaMHU, dKUJKOCTSIMH U
razaMmu. 3akoH [lackaus.
[THeBMaTHYeCKHUEe MalIUHbI

AHanu3 U 06'bsiICHEHHUE ONBITOB U IPAaKTUYECKHUX CUTYaL UM,

B KOTOPBIX IPOSIBJISAETCS CUJIA JaBJIE€HUS.

O6ocHOBaHHE CIOCOG0B YMEHBIIEHUS U YBEJUYEHUS JaBJeHUSs.
W3y4yeHune 3aBUCHMOCTH JlaBJIeHUsI Fa3a OT 06'béMa U TeMIlepaTyphl.
H3ydeHne 0cO6GeHHOCTEN Mepelay JlaBJeHUsI TBEPAbIMU TeJIaMH,
KUJKOCTAMU U razaMu. O60CHOBaHUe pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHUS BellleCTBa B TBEPJOM, XKUJAKOM

U ra3006pa3HOM COCTOSIHUSIX.

JKCIepUMeHTaJIbHOE 10Ka3aTeJbCTBO 3aKkoHa [lackass.
PemeHnue 3a/1a4 Ha pacyéT JaBjeHUus TBEPAOTO Tesa

JlaBieHue
’Kuakoctu (5 4)

3aBHCUMOCTD JaBJIeHUs
KUAKOCTHU OT IJ1yOUHBI
norpy>xeHus. 'mapocra-
TUYeCKHWH NapaJoKc.

I/ICCJ'Ie,ELOBaHI/Ie 3aBHUCHUMOCTHU AaBJIEHHUA XUAKOCTH OT I'J'ly6I/IHbI
NOrpy>eHud U IJIOTHOCTH X KUAKOCTH.

Ha6mozne1-me U 06'bsICHEHHE rUApOCTATUYECKOro nmapajgokca
Ha ocHOBe 3akoHa [lackasis.
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Coobuiaromuecs COCy/bl.
I'uapaBiaryecKre MeXaHU3Mbl

H3y4yeHHe cOOGUIAOLNXCS COCYL0B.

PeueHue 3a/ja4 Ha pacyéT JaBJIEHUS )KUJKOCTH.

O6bsicHeHHE NPUHIMIA JAeHCTBUS TMAPABJIHUYECKOTO Mpecca.
AHanus 1 06'bsICHEHHE IPAKTUYECKUX CUTyalUH, IeMOHCTPUPY-
IOLIMX NPOsIBJIEHHE JlaBJIeHHUs KUJKOCTH U 3aKoHa [lackasns,
HanpuMep NPOLECCOB B OpraHU3Me MpHU IJyGOKOBOAHOM HbIPsi-
Huu (MC — 6uosiorus)

AtmocdepHoe
JAaByieHue (6 4)

ATtmocdepa 3emun ¥ aTMOC-
depHoe naBaeHue. [IpudUHBI
CylLeCTBOBAHUS BO3/yIIHOH
o60os104ku 3eMJiu. OnbIT
Toppuuesnnu. Usmepenue
aTMochepHOTO JaBJIeHHUA.
3aBUCUMOCTb aTMOCHEPHOI0
JlaBJIEHUSI OT BBICOTHI

HaJ, ypoBHeM Mops. [Ipu6opsr
JAJ1s1 U3MepeHUst aTMochepHo-
ro JlaBJjeHus

JKcnepuMeHTa/NIbHOE OOHApyKeHHEe aTMOCHEPHOTO JJaBJIEeHHUS.
AHaJu3 1 06'bsSICHEHHE ONBITOB U MPAKTHUYECKUX CUTYAIUH,
CBsI3aHHBIX C JleAICTBEeM aTMOCPEepHOro JaBJIeHHsI.
O6bsICHEHHE CYLeCTBOBaHUs aTMochephl Ha 3eMJie U HEKOTO-
PbIX JIaHETaX UJInu eé OTCYTCTBHA HA APYTrUX [IJIaHETaX U JIyHe
(MC — reorpadus, acTpOHOMHUS).

O6bsiCHEHHEe U3MeHEHHUs IJIOTHOCTH aTMocdephbl C BbICOTON

Y 3aBUCUMOCTH aTMOCGEPHOTO JIaBJIEHHUS OT BBICOTHI.
Pemenyve 3azia4 Ha pacyéT aTMocepHOro AaBJIeHHUs.
W3y4eHue ycTpoiicTBa 6apoMeTpa-aHepouza

JeiicTBue
JKUAKOCTH U ras3a
Ha NOrpykéHHoe
B HUX TeJ0 (7 4)

JleficTBUe KMJKOCTH Y rasa
Ha MOTPY>XEHHOE B HUX TeJIO.
BrITaskuBamwl1as (apxuMeo-
Ba) cuJja. 3aKoH ApxuMea.
[lnaBaHue Tes. Bosayxonia-
BaHHe

JKcrepuMeHTa/JIbHOEe OOHApyKeHHe AeHCTBUS XKUJKOCTH U rasa
Ha NOrPy>XE€HHOE B HUX TeJIO.

OnpepesieHre BbITaJIKMBalOLLe CUJIBIL, eCTBYOLLEeN Ha TeJlo,
MOTPY>KEHHOE B )KUJKOCTb.

[IpoBeneHMe U 06CYyKJeHHE ONBITOB, AEMOHCTPHUPYIOLUX
3aBHCHUMOCTb BbITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIONIEH HA TEJIO
B XKHUJKOCTH, OT 06'bEMa MOTPYKEHHOU B XKUJIKOCTh YaCTH TeJsla
M OT IJIOTHOCTU KHUJKOCTH.

HccnepoBaHye 3aBUCUMOCTH Beca TeJsla B BoJle OT 06'béMa
MOTPY>KEHHOU B XKHUJKOCTb YaCTH TeJia.

Pewienue 3aa4 Ha NpyUMeHeHUe 3aKOHA ApXuMe/ia v YCJIOBUSA
MnJiaBaHUs TeJl.
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OKoHYyaHue mabr.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

KoHcTpyupoBanue apeoMeTpa UM KOHCTPYUPOBaHHUE JIOLKU
U olpeJiesieHue €€ rpy30nobEMHOCTHU

Pa3saen 5. Pa6or

a U MOIHOCTB. JHeprus (12 u)

Pa6ora u mouy-
HOCTb (3 4)

MexaHu4eckasi paboTa.
MoujHOCTb

JKCcepuMeEHTA/NIbHOE OMNpeJie/ieHne MeXaHU4YeCKOW PaboThl CUJIbI
TAXECTH IIPpU NMaJJeHHUH TeJila U CUJIbl TPEHUA INPU pPaBHOMEPHOM
nepeMeleHHH TeJsla 10 TOPU30HTAJIbHON MOBEPXHOCTH.

PacuyéTt MmouHOCTH, pa3BUBaeMoy NpU NobEMe IO JIECTHHUIIE.
PewreHuve 3a71ay Ha pacyéT MeXaHUYECKOH paGOThl U MOIIHOCTHU

IIpocTeie
MeXxaHHu3MBbI (5 4)

[IpocThle MexaHU3MBbI: pblyar,
6JI0K, HAKJIOHHasl MJI0CKOCTb.
[IpaBuJIO paBHOBECUS
ppryara. [IppymeHnenue
NpaBWJla paBHOBeCHS pblyara
K 6JIOKY. «30/10TO€ TPaBUJIO»
MexaHuku. KII/] npocTbix
MexXaHU3MOB. [IpocTble
MeXaHU3MBbI B ObITY U TEXHU-
Ke. Pblyaru B TeJsie yejioBeKa

OmnpefiesieHHe BBIMIPBILIA B CUJIe NPOCTBIX MEXaHU3MOB Ha
NpHUMepe pblyara, NoJBHU>KHOI'0 U HENOJBHUXXHOTO GJIOKOB,
HaKJIOHHOU NJIOCKOCTH.

HccnenoBaHue yc/10BHMA paBHOBECHUA pblyara.

O6HapyxeHHe CBOMCTB IPOCTbIX MEXaHU3MOB B Pa3JIMYHbIX
WHCTPYMEeHTaxX U NPUCIocob6eHUAX, UCIOIb3yeMbIX B OBITY

U TEXHUKE, a TaK)Ke B )KUBbIX oprannsmax (MC — 6uosiorus).
JKcIepUMeHTaJIbHOE ZI0Ka3aTeJIbCTBO PpaBEHCTBA paboT npu
NpUMeHeHUH NPOCTbIX MEXaHU3MOB.

Onpepesnenuve KI1/l HaKJIOHHON NJIOCKOCTH.

Pemenue 3aza4 Ha NpyMMeHeHNe NIpaBUJa paBHOBeCUS pblyara U
Ha pacuét KII/

MexaHu4ecKasi
3Hepru4 (4 4)

KuHeTHuyeckasi U IOTEHLU-
anpHas a”Heprus. [IpeBpalie-
HHe OJJHOTO BH/Jla MexaHHYe-

3KCHepHMeHTaJ’IbHOe onpegesieHHe U3MEeHEeHUA KUHETUYeCKOU
)48 HOTeHI.[PIaJleOﬁ 3Hepruu TeJsia rpy ero CKaTbIBaHUU 11O
HaKJIOHHOM MJIOCKOCTH.
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CKOH 3Hepruu B pyrou.
3aKOH COXpaHeHHUSs U U3MeHe-
HUsl SHEPIUHU B MeXaHUKe

®dopMy/sIMpoBaHHEe Ha OCHOBe HCC/IeJOBAaHUA 3aKOHA COXpaHeHHUS
MeXaHU4YeCKOU 3HepTHUH.
O6cyx/aeHHe TPaHUL IPUMEHMMOCTH 3aKOHa COXpaHeHHUs

3Hepruu.
Pewrenue 3azja4d ¢ Mcnosb30BaHMEM 3aKOHA COXpPaHEHMs 3Hep-
ruu

Pe3epBHOe Bpems (3 4)

8 knacc (68 u)

TemMaTH4eCKUH
6JI0K, TEMBI

OcHOBHOe cojJep:KaHHue

OCHOBHbIE€ BH/ABI AeATEJIbHOCTH YYaUXCs
(Ha ypoBHe y4eGHbIX JelCcTBHA)

Pa3pes 6. TenioBble siBjieHus (28 4)

CTpoeHue
M CBOMCTBa
BemecTsa (7 4)

OCHOBHBIE IT0JIOXKEHU S
MOJIEKYJIIPHO-KHUHETUYECKOU
TEeOpPHU CTPOEHUS BellecTBa.
Macca u pasMepbl aTOMOB

U MoJieKyJ1. OTIBITHI, TO/JI-
TBepKJawliue OCHOBHbIE
MMOJIOXKEHHUSI MOJIEKYJISAP-
HO-KMHETHYECKONU TEOpUH.
Mopenu TBEPAOTO, JKUAKOTO
1 ra3oo6pa3HOro COCTOSIHUM
BellecTBa. Kpucraniudeckue
u aMmopdHble TBEpPAbIE Tesa.

Hab6sio/ieHre M MHTepIpeTanus ONBbITOB, CBHU/ETEIbCTBYIOIIUX
006 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BelllecTBa: OMbBITHI C pac-
TBOpPEHHUEM DPa3IMYHBIX BELIECTB B BOJE.

PemleHue 3a/ja4 1o OLeHUBAHUIO KOJIMYECTBA aTOMOB MJIM MoJle-
KyJI B elUHHUIe 06’ bEéMa BelecTBa.

AHanu3 TekcTa peBHUX aTOMUCTOB (HanmpuMep, pparMeHTa
nosmsl JIykpenus «O npupo/ie Beleii») c U3J10’)KeHHEM 06G0CHO-
BaHUM aTOMHOU runoressl (CMbic10Boe YyTeHUe). OLeHKa
y6eJUTeJTbHOCTH 3THX 060CHOBAaHUH.

O6bsicHeHHE GPOYHOBCKOTO JBMXKeHUS, siBJeHUs1 Judoysuun

Y Pa3JIMYUH MeX/y HUMH Ha OCHOBE II0JIOKEeHUH MOJIEKYJISIp-
HO-KMHETHUYECKOW TEOPUH CTPOEHMUS BeLleCTBa.
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lNpodomkeHue mabirn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

O6bsicCHEHHE CBOMCTB ra3os,
YKUIKOCTEeH U TBEPABIX TeJs
Ha OCHOBE MOJIOXKEHUH
MOJIEKYJIIPHO-KHUHETUYECKOU
Teopuu. CMauMBaHUe U Ka-
MUJLISIpHBIE SIBJIEHUSI.
TenuioBoe pacmupeHue

U CKaTHe

O6bsiCHEHHE OCHOBHBIX Pa3/IMYUH B CTPOEHUH ra3oB, KU KO-
cTedl U TBEPJBIX TeJ C UCIIOJb30BaHUEM I0JIOXKEHUH MOJIEKYJISp-
HO-KMHETHUYECKOW TEOPUHU CTPOEHHS BEILECTBA.

[IpoBe/ieHHEe ONBITOB MO BbIPALIMBAHUIO KPUCTAJIJIOB IOBapeH-
HOH COJIM WUJIM caxapa.

[IpoBesieHMEe U 0G'bsICHEHHE ONBITOB, JE€MOHCTPUPYIOLIHUX
KaluJJIsipHbIE sIBJIEHUS U IBJIEHHE CMauUBaHHUS.

O6GbsICHEHUE POJIH KaNUJJIIPHBIX IBJIEHUH JJI1S IOCTYJIEHUS
BOJAbI B opraHusm pacteHuil (MC — GuoJsiorus).

Ha6utoeHue, npoBe/ieHHe U 06'bsICHEHHE OIBITOB M0 HA6JIIO-
JIEHUIO TEIJIOBOT'O PAaCUIMPEHUS ra30B, XKUJAKOCTEH U TBEPAbIX
TeJl.

O6'bsiCHEHHE COXpaHEeHUs1 06'béMa TBEPABIX TeJI, TEKy4YeCTH
>KMJIKOCTH (B TOM 4YMCJIe, pa3HUILbI B TEKYUYECTH /151 Pa3HbIX
)KUJIKOCTeH ), JaBJIeHUs rasa.

[IpoBe/ieHHEe ONMBITOB, JIEMOHCTPUPYIOIINX 3aBUCUMOCTD JlaBJle-
HHS BO3/1yXa OT ero 06'béMa U HarpeBaHUsl UJIH OXJIaXK/IeH U,
U UX 0O'bSICHEHHME HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO y4eHHs.
AHa/IM3 NpaKTUYECKUX CUTYalUH, CBI3aHHBIX CO CBOHCTBAMH
rasos, )KM/JIKOCTeH U TBEP/bIX TeJl

TensoBbIe
npoueccsl (21 4)

Temnepatypa. CBA3b TeMIle-
paTyphl CO CKOPOCTBIO
TEINJIOBOI'O ABHUXKEHUA
4acTuL,.

BHyTpeHHsIs1 sHepTruUs.
Cnioco6bl U3MeHeHUs

0O6oCHOBaHME NPaBUJ U3MEpPEHUs] TEMIEPATYPHI.

CpaBHeHHe Pa3JIMYHBIX CIOCOOG0B U3MEpeHHUs U IIKaJ TeMIle-
paTypsbl.

Ha6sto1eHMe ¥ 0G'bsICHEHHE ONIBITOB, IEMOHCTPHUPYIOIIUX
M3MeHeHHe BHYTPEHHEH 3HEPTUH TeJla B pe3yJIbTaTe TelJolnepe-
a4y 1 paGoThl BHEIIHUX CHUJL
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BHYTpPEHHEN SHEePrUU:
TernJionepejaya U coBep-
neHue paboThl. Buabr
TelJoNepesayu: TeNJoNpoBo-
JOHOCTb, KOHBEKI|Us], U3JIy4e-
HUe.

KosinyecTBO TENJOTHI.
YaenbHast TeMJ1I0EMKOCTb
BenjectBa. TermsioobMeH

Y TEIJIOBOE PaBHOBECHE.
YpaBHeHUEe TENJI0BOrO
6aJsiaHca.

[InaBsieHUe ¥ OTBepJeBaHUEe
KPHUCTA/IMYECKUX BEIECTB.
YnenbHas TemjaoTa IJiaBJe-
Husl. [lapoo6pazoBaHue

U KOHAeHcauus. UcnapeHue.
Kunenue. YaesnbHasa TerJoTta
napoo6pa3oBaHUsA. 3aBUCHU-
MOCTb TeMIIEPATYPbl KUIEHUS
oT aTtMochepHOTro JaBJIeHU.
Bia>xkHOCTBb BO3AyXa.
JHeprus TOIJIMBA. Y ie/bHasA
TelJioTa CropaHusl.
[IpuHUUIIBI paGOTHI TEMJIO-
BbIx ABUratesae. KI1/]
TENJIOBOTO JIBUTaTesl.
TenJioBble ABUraTe U U 3allH-
Ta OKpYy»Kalollel cpe/bl.
3aKOH coXpaHeHUs U npe-
BpalleHUsI SHEPTUU B Mexa-

Hab6sioieHre v 06'bsICHEHYE OMBITOB, O6CYXK/IeHHe IPaKTHYe-
CKUX CUTYalUH, JEMOHCTPUPYIOLIUX PA3JIMYHbIE BU/bI TEILJIO-
nepe/iayu: TEMJOMNPOBOAHOCTb, KOHBEKIINIO, U3JIyUEHHE.
UccnenoBaHue siBjieHUs1 Temsioo6MeHa NMpU CMELINBAHUU
XOJIOLHOU U ropsiuei BoAbl.

Ha6sio/ieHre ycTaHOBJIEHHS TEIJIOBOTO PaBHOBECHUS MEXAy
ropsiuei v XoJ0JHOU BOJOH.

OnpepesieHue (M3MepeHHe) KOJUYECTBA TEIJIOTHI, OJTYYEHHOT O
BOJIOU NpH TeIJIOOGMeHe C HarpeThIM MeTa/JINYeCKUM IIUJIHH-
APOM.

OnpepesieHue (MU3MepeHHeE) YAeJbHON TEMJIOEMKOCTH BellleCcTBa.
PenleHue 3aza4, CBI3aHHBIX C BbIYHCJIEHHEM KOJIMYECTBA TEILJIO-
ThI U TEIJIOEMKOCTH MPU TEMJI006MeHE.

AHaJsM3 cuTyanui NpakTHUYeCKOTO UCIIOJIb30BaHUS TEIJIOBbIX
CBOHCTB BelIEeCTB U MaTepHUaJIOB, HAIPUMepP B IesIsAX sHeproche-
peXXeHUS: TEMJIONU30JISALMSA, SIHeprocHeperarolye KpbIIiy,
TEepPMOAKKyMYJISTOPHI U T. J.

Ha6t0eHe IBJIeHUH uciapeHUs U KOHZIeHCAlU .
HccnegoBaHue mpollecca UCapeHUs pa3JIMYHbIX XKUJIKOCTEMN.
O6bsicHeHUE SIBJIEHWH MCNapeHUs U KOHJleHCAl[UU Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUE€HH .

Hab6sioieHre v 06'bsiCHEHUe MpoLecca KUIMeHUs], B TOM YHCIe
3aBUCUMOCTH TEMIIEPATYPhl KUIIEeHUs OT JiaBJIEHHUs.
OnpepesieHue (MU3MepeHHe) OTHOCHUTENBLHOU BJQXXHOCTH BO3AyXa.
Ha6usroeHue nmpoljecca MnaaBJaeHUsi KPUCTAIIMYECKOTO Bellle-
CTBa, HANpUMep JibJa.

CpaBHeHUHE IPOLECCOB IJIaBJIEHUsI KPUCTAJIINYECKUX TeJl

U pa3MsryeHusi Ipy HarpeBaHUU aMOPQHBIX TeJl.
OnpenesieHue (M3MepeHHUe) YAEJbHON TEMJIOTHI MJIaBJIEeHUS JIbJa.
O6bsicCHeHUE SIBJIEHUH IJIaBJIeHUSI U KPUCTA/LJIM3alMHd HA OCHOBeE
aTOMHO-MOJIEKYJISIPHOTO YUEeHHS.
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lNpodomkeHue mabirn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

HUYECKHUX U TEeIJIOBbIX
npoieccax

Pemenune 3aay, CBI3aHHBIX C BBIYUCJIEHHEM KOJWYeCTBa TeMJIo-
ThbI B [IpolLieccax TemnJonepesaqyy NpHy JaaBJeHUH U KpUCTaIHU-
3allMy, UCIIapeHUU U KOHJIeHCalUH.

AHau3 cuTyaln i NpakKTH4YeCKOTo NpUMeHeHUs SIBJIeHUH
MJ1aBJeHUS U KPUCTAJIM3aLUY, HAIPpUMep, NoJlydeHHe CBepX-
YUCTBIX MaTepHaJIoB, CoJieBasi rpeska U Jp.

AHasu3 paGoThl U 00'bSICHEHHE NPUHLMIA AEUCTBUS TEIJIOBOrO
ABUTaTeJIsl.

BeluncieHMe KOJIM4ecTBa TeIJIOThI, BbIAEJAIILErocs nNpu cro-
paHUU pa3JIMYHbIX BUAOB TOIMBA, U KII/J| gBUraress.
06cy>x/ieHHe 3KOJI0TUIECKHUX MOCIeCTBUH UCI0/Ib30BaHUSA
JABUTaTesJilel BHYTPEHHEr0 CrOPaHMUs, TEIJIOBBIX U THAPO3JIEK-
TpocTtaHuuil (MC — aKoJIoTHs1, XUMUS)

Paspes 7. dneKTpudyecKkue U MarHuTHbIe sABJeHUA (37 4)

JeKTpUu4ecKue
3apajbl. 3aps-
JKeHHBbIe TeJia

M MX B3auMoaei-
cTBHe (7 4)

JJiekTpu3sanu Tes. /[Ba posa
3JIEKTPUYECKHUX 3aPsJI0B.
BsaumogeiicTBue 3apspKeH-
HbIX TeJl. 3akoH KyJsioHa.
JJIeKTpUYECKOe IoJIE.
I[TpUHIUI CyTIEPIO3ULIUN
3JIEKTPUYECKHUX MOJIEH.
Hocurtenu aieKTpUYeCcKUxX
3apsa/0B. JJleMeHTapHbIN
3JIEKTPUYECKHUH 3apsa/.

Ha6si0/1eHre 1 MpoBe/ieHHE OMbITOB 10 3JIEKTPU3AIUH TeJ
MPH CONPUKOCHOBEHUHU U UHAYKIIHEH.

Ha6atoeHre U 06bsiCHEHHE B3aUMOJAeHCTBUS OJHOUMMEHHO

Y pa3HOMMEHHO 3apPsi?KEHHbBIX TeJl.

06bsicCHEHUE MPUHIIMIIA AEHCTBUS 3JIEKTPOCKOTA.

06 bsiCHEHHE SIBJIEHUH 3JIEKTPU3AlMU NPU COMPHUKOCHOBEHUH
TeJl U UHAYKIUEH C UCM0JIb30BaHHEM 3HAHUU O HOCUTEJISAX
3JIEKTPUYECKHUX 3apsiIOB B BEll[eCTBE.

Pacrno3naBaHue U 0O'bsICHEHHE SIBJIEHUH 3JIEKTPU3AIMHU B I10-
BCeJHEBHOM KU3HHU.
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CtpoeHnue aToma. [IpoBogHuU-
KU U U3JIeKTPUKU. 3aKOH
COXpaHeHMUs 3JIeKTPUYECKOro
3apaja

Hab6sioieHre U 06bsiCHEHHE ONBITOB, WIJIIOCTPUPYIOIIUX 3aKOH
COXpaHEHUs 3JIeKTPHUYECKOT0 3apsja.

Ha6uro/jeHre ONbITOB 0 MOJEJIMPOBAHUIO CHUJIOBBIX JUHUHN
3JIEKTPHUYECKOro MoJIf.

HccnepoBaHue [elCTBUA 3JIEKTPHUUYECKOTO NOJIS Ha NIPOBOJAHUKHU
U JU3JIEKTPUKU

IlocTOsAHHBIN
3JIeKTpUYEeCKHIA
TOoK (20 4)

JJIeKTpHUYeCcKHUH TOK. YcJio-
BUSl CylLeCTBOBAHHUSA 3JIEKTPHU-
4eCcKOoro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JleicTBUA
3J1eKTPUYeCKOIo TOKa
(TenyioBOE, XUMHUYECKOE,
MarHuTHOe). JJIeKTPUYeCKUH
TOK B KHJKOCTSIX U rasax.
dJiekTpuyeckas nenb. Cuia
TOKa. JJIeKTpHUu4ecKoe
HanpspkeHue. ConpoTusJie-
HHe MPOBOJHUKA. Ye/lbHOe
CONPOTHUBJIEHUE BELIeCTBA.
3akoH OMa AJ1g yyacTKa
nenu. [locsesoBaTenbHOE

Y NapaJijleJibHOe coeIMHeHNe
MPOBO/IHUKOB.

Pa6oTa 1 MOLHOCTB 3/1€KTPHU-
4yecKoro Toka. 3akoH /[xoy-
nqa-JleHua. 3JIeKTPONpPOBO/-
Ka U IOTPEeOUTEH IJIEKTPH-
YeCKOU 3Hepruu B OBITY.
KopoTkoe 3ambIKaHHe

HaGuroieHre pa3/IMYHbIX BUJIOB JeACTBUSA 3JIEKTPUIECKOTO
TOKa U 0OOHapY>XEHHE 3TUX BUJOB JIEACTBUS B TOBCEJHEBHOMN
>KU3HHU.

C60opKa U HCIbITAaHUE 3JEKTPUYECKON LIeMU NMOCTOSTHHOTO
TOKa.

H3MepeHUEe CUJIBI TOKA aMIIEPMETPOM.

H3MepeHUe 3JIeKTPUUECKOTO HANIPSXKEHUS BOJbTMETPOM.
[IpoBeneHMEe U 06'bSICHEHUE OMNBITOB, JEMOHCTPUPYIOLIUX
3aBUCHUMOCTb 3JIEKTPUYECKOr0 CONNPOTUBJIEHUSsI IPOBOJHUKA

OT ero AJIMHBI, JIOaJU IONepevyHoro CeYeHUs U MaTepuaJa.
HccnemoBaHue 3aBUCHUMOCTH CHJIBI TOKA, MPOTEKAIOIIEr0 Yyepes
pe3nucTop, OT CONPOTUBJIEHUS PE3UCTOPA U HaNPSIXKEHUS

Ha pe3ucTope.

[IpoBepka npaBuJia CJI0KeHHUS HANIPsXKeHUU IpU NTocJiej0Ba-
TeJIbHOM COeJJUHEHUH [IBYX PE3UCTOPOB.

[IpoBepka mpaBuJia AJisl CUJbl TOKA MPHU MapasijieibHOM COeIu-
HEeHUH pe3nCTOpPOB.

AHasnM3 cUTyalMi MOC/Ie0BAaTEeJbHOTO U MapasljieJIbHOTO
coelUHEHUS IPOBOJHUKOB B IOMAIlIHUX 3JIEKTPUUECKUX

CeTSIX.

PelieHue 3a7ay4 ¢ McnoJib30BaHWeM 3akoHa OMa u popmyn
pacyéTa 3JIEKTPUYECKOr0 CONPOTHUBJIEHUS NMPHU TMOCIEeJ0BATEb-
HOM U NapaJljieJIbHOM COeJJUHEHU U NIPOBOJHUKOB.
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OKoHYyaHue mabr.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

OnpepesieHre pabOThI 3JIEKTPUUYECKOTO TOKA, IPOTEKAIIETO
yepes pe3ucTop.

OnpepesieHHe MOIHOCTH 3JIEKTPUYECKOTO TOKA, BbIJEJsIEMOU
Ha pe3UucTope.

HccnenoBaHue 3aBUCMMOCTU CUJIbI TOKA Yepe3 JIaMIIOUYKY

OT HaNps>KEeHUs Ha HeH.

Onpepenenue KII/l HarpeBaTeJis.

UccnenoBaHue npeo6pa3oBaHUsl SIHEPTUH MPH MO bEME Ipysa
3JIEKTPOIBUTATEIEM.

O6bsiCHEHHE YCTPOUCTBA U MPUHIUIA AeUCTBUS JOMAIIHUX
3JIeKTpOHarpeBaTeJIbHbIX IPUGOPOB.

O6bsicHeHHe NMPUYUH KOPOTKOI'0 3aMbIKaHUS U NMPUHLUIA
JAeNCTBHSA NIJIaBKUX NIpeJOXpaHUTeJIeH.

Pemenue 3aa4 c ucnosib3oBaHWeM 3akoHa Jkoynsa—JleHna.
Hab6 itofeHue BOSHUKHOBEHUS 3J1eKTPHUUECKOr0 TOKa B KU/ -
KOCTH

MarHuTHbIe
ABaeHMs (6 4)

[TocTOsIHHBIE MAarHUThlI.
BsaumMoelcTBUE TOCTOSIH-
HbIX MarHMTOB. MarHuTHOE
noJsie. MarHuTHOE MoJie 3eMJIH
M ero 3HaveHue JJis X)KU3HU
Ha 3emJe. OnbIT IpcTea.
MarHuTHoOe MoJie 3JIeKTpUue-
cKoro Toka. [[puMeHeHUe
3JIEKTPOMAarHUTOB B TEXHUKE.

I/ICCﬂe,ZLOBaHI/Ie MarHMTHOT O BBaHMOﬂeﬁCTBHH IMOCTOAHHBIX
MarHuTOB.

I/I3yqe1-me MArdHMTHOTIO I10OJIA TIOCTOAHHbBIX MAarHuTOB IIPHU UX
O6'bel[I/IHeHI/II/I U pa3aeJIeHHuH.

HpOBeﬂeHHe OIIBITOB IO BHU3yaJJIU3allUH ITOJIA IMMOCTOAHHBIX
MarHuTOB.

I/Isyqel-me ABJIEHHWAd HAMarHu4MBaHHUA BellleCTBa.
I/ICCJ'Ie,ELOBaHI/Ie I,ELeI‘/JICTBI/IF{ JJIEKTPUYECKOI'0O TOKa Ha MarHUTHYIO
CTpEeJIKY.
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JleficTBHe MarHUTHOIO MOJA
Ha MIPOBOJHUK C TOKOM.
JJ1eKTpOJBUTraTe b IOCTOSH-
HOro ToKa. Mcnosb3oBaHue
3JIEKTPOJIBUTraTeJIeHd B TeX-
HUYECKHUX YCTPOUCTBAX

Y Ha TpaHCIopTe

[IpoBe/ieHHE OMBITOB, J€MOHCTPUPYIOLUIUX 3aBUCHMOCTb CUJIbI
B3aUMO/JIeiCTBUsI KaTYLIKH C TOKOM U MarHuTa OT CUJIbI U Ha-
NpaBJIeHUs] TOKA B KaTyLIKe.

AHann3 cuTyanuil IpakTHYeCKOTo MPYMeHeHHUs 3JIEKTPOMarHu-
TOB (B ObITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH,
MeJULIUHE).

W3y4yeHue feiicTBUS MarHUTHOTO MOJIsI HA NPOBOJHUK C TOKOM.
H3y4yeHue e CTBUSA 3JIeKTPOABUTATEJIS.

H3amepenue KII/l asiekTpogBUraTe/IbHON yCTAaHOBKHU.
Pacno3HaBaHHWe W aHa/IM3 Pa3/IMYHBIX IPUMEHEHUH 3JEeKTPO-
ABUTaTeJsied (TpaHCHIOPT, OBITOBbIE YCTPOHCTBA U AP.)

J/JIeKTPOMarHuT-
Hasi MHAYKIUSA
(44)

OneiTel Papages. fABieHue
3JIEKTPOMAarHUTHONH HHJIYK-
uuu. [IpaBusio Jlenna.
dnektporeHepaTtop. Cnoco6bl
MOJIyYEeHHUS 3JIeKTPUIECKOH
3HEepPruu. JJIEKTPOCTaHIIUU
Ha BO30GHOBJISIEMbIX UCTOY-
HUKaX 3HepPruu

OnbIThI 10 UCCIEA0BAHUIO IBJIE€HUS 3JIeKTPOMAarHUTHONW UHAYK-
LIUW: UCCJIelIOBAaHHE U3MEHEHU 3HaUYeHUs U HallpaBJIeHUA
UHAYKIMOHHOTO TOKa

Pe3epBHoOe BpeM1 (3 4)




o 9 Kknacc (102 4)

TemaTH4eCcKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI AeATEe/JbHOCTU YYALIUXCS
(Ha ypoBHe y4eGHBIX AelCTBUIl)

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHU4YecKoe
JABMKeHHe

M CIIOCOGBI ero
onucaHus (10 4)

MexaHHu4YecKoe JBUXKEeHHUe.
MaTepuaJsibHas To4ka.
Cucrema orcuérta. OTHOCHU-
TeJIbHOCTh MeXaHU4YeCKOro
JBYKEeHUS.

PaBHOMepHOE NMpsIMOJIMHEH-
Hoe iBM>KeHHe. HepaBHOMep-
HOE MPsSIMOJIMHEHHOE JBUXKe-
HUe. CpeHsIs 1 MTHOBEHHas
CKOPOCTb TeJla MPU HEPABHO-
MEPHOM [ BUXKEHUH.
YckopeHnue. PaBHOyCKOpeH-
HOe MpsIMOJIMHEeHHOe JBUXe-
Hue. CBo60HOE MaJeHue.
OnpiThl [anuies.
PaBHOMepHOe ABUXKeHUE

M0 OKpPY>KHOCTH. [lepuon

U YyacToTa oGpallleHusl.
JlunelHad U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
yCKOpeHHe

AHaJu3 1 06CcyXK/AeHHe pa3/IMYHbIX IPUMepPOB MeXaHUYeCKOTro
ABUWXKEHUS.

O6cyx/aeHHe rpaHUL, IPUMEHHMOCTH MOJieJIM «MaTepHuabHas
TOYKa».

OnucaHue MeXaHHWYeCcKOro JBIKeHUS Pas3JIMYHbIMH CIoco6amMu
(ypaBHeHHe, TabsMLa, rpadUK).

AHaJ/u3 )XM3HEHHBIX CUTyalUi, B KOTOPbIX POsIBJIsAETCA
OTHOCHUTEJIbHOCTb MEeXaHUYeCKOIo JIBIXKEHHUS.

HabnrojeHre MexaHU4eCKOro ABHXKEHHsl TejJla OTHOCUTEJbHO
Pa3HBIX TeJI OTCYETA.

CpaBHeHMe NyTel U TPaeKTOPUH [BUKEHHUS OJHOTO U TOTO XKe
TeJla OTHOCUTE/IbHO Pa3HbIX TeJ OTCYETA.

Ananus Tekcra l'asnjes 06 OTHOCUTEIbHOCTH ABWXKEHHUS;
BBITNIOJIHEHHE 33JJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
OnpepesieHue cpeJlHEH CKOPOCTH CKOJIbXKEHUSA 6pYyCcKa UJIU IBU-
>KeHH IapUKa [0 HAKJIOHHOM MJIOCKOCTH.

AHanus u ob6cyxaeHre crioco60B NPUOIMKEHHOTO ONpe/ieIeHUs
MTHOBEHHOM CKOPOCTH.

OmnpefiesieHre CKOPOCTH PAaBHOMEPHOTO JABMXKeHHSs (IIapHKa

B XKM/AKOCTH, MOJeJIY 3JIeKTPU4eCKOro aBTOMOGUJIA U T. I.).
OnpepesnieHre MyTH, TPOHIEHHOTO 3a JAHHBIA MPOMEXYTOK
BpeMeHH, U CKOPOCTH TeJia 1o rpadp Ky 3aBUCUMOCTHU Ty THU
PaBHOMEPHOTO JBHXKEHHUSI OT BPEMEHHU.

O6cy>/ieHre BO3MOXHbBIX NPUHIUIIOB JeHCTBUSI MPUGOPOB,
HU3MepsIIIUX CKOPOCTh (CIHAOMETpPOB).
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BbluKc/ieHMe NyTH U CKOPOCTH NPHU PaBHOYCKOPEHHOM NPSAMO-
JIMHEMHOM /IBM>KEHUH TeJla.

OnpejiesieHde NMPOWAEHHOr0 NYTH U YCKOPEHMS JBUXKEHUS TeJia
o rpaduKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOIO MPSIMO-
JINHEWHOTO ABH)KEeHUS TeJla OT BpeMeHH!.

OnpejiesieHde yCKOpPEHUs TeJla NP PaBHOYCKOPEHHOM JIBHKe-
HHUH 10 HAKJIOHHOM MJIOCKOCTH.

W3MepeHHe nepro/ia U 4acTOThI 06palieHus TeJa 10 OKPY>KHOCTH.
OnpejiesieHre CKOPOCTH PaBHOMEPHOTI'O JBMXKEHHUS TeJia

10 OKPYHOCTH.

PeweHue 3a/1a4 Ha onpe/iesieHHMe KHHEMAaTHYECKUX XapaKTepH-
CTHK MeXaHHU4YeCKOT0 JBHXKEeHHUsI Pa3JIMYHbIX BUJOB.
Pacrno3naBaHue ¥ NPUGIMKEHHOE ONMCAaHUeE PAa3JIUYHbIX BU/I0B
MeXaHU4eCKOro JBH>KEHH B IPUPO/ie U TeEXHUKe (Ha IpuMepax
CBOGO/IHO NMAaJJAI0IUX TEJI, ABHUKEHUS )KUBOTHBIX, HEGECHBIX
TeJI, TPAaHCIIOPTHBIX CPEACTB U Jp.)

B3aumoaeicTBUe
Tea (20 4)

[lepBbIit 3ak0oH HeroTOHA.
BTopoii 3akoH HeroToHa.
Tpetuii 3akoH HbloTOHa.
[IpyHLMI Cynepno3ULIUU
CHJL

CuJsia ynpyrocTtu. 3aKoH
I'yka. Cusia TpeHuUd: cuia
TpPeHUs CKOJIb)XeHUs, CHUJIa
TpeHUs NOKOH, Apyrue BU/bl
TpeHUs.

Cusa TAXKeCTU Y 3aKOH
BCEMUPHOTO TATOTEeHMUS.
YckopeHue cBO60JHOTO
naZieHusd. /IBM>KeHHe MJIaHeT

HaGsroeHre U 06CyK/IeHUe OTIbITOB C JIBUXKEHHUEM TeJla IIpU
yMeHbIIEeHUH BJAUSHUSA JPYTUX TeJ, NIPENATCTBYIOUUX JIBHXKe-
HUIO.

AHainu3s Tekcrta ['asniesi c onvcaHWeM MbICJEHHOTO 3KCIIepH-
MEeHTa, 060CHOBBIBAKOIIEr0 3aKOH UHEPI[UHU; BbITTOJHEHHUE
3a/laHUH 110 TEKCTY (CMBICIOBOE YTEHHE).

O6¢cyx/ieHre BO3MOXHOCTH BBINOJHEHHUs] 3aKOHA UHEPIUU

B Pa3JIMYHBIX CUCTEMAX OTCUETA.

Hab6usroeHre 1 06CyK/IeHHue MeXaHUYeCKUX SIBJIEHUH, TPO-
UCXOJALIMX B cUcTeMe oTcuyéTa «Tesexkka» npu eé paBHO-
MEpPHOM U YCKOPEHHOM JIBUXKEHHUU OTHOCUTEJIbHO KaOUHeTa
dusuku.

JleficTBUsA C BEKTOpaMU CHUJI: BbIMIOJIHEHUE 3aJaHUH I10 CJI0Ke-
HUIO U BBIYUTAHUIO BEKTOPOB.
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lNpodomkeHue mabirn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

Bokpyr CosiHna. [lepBasa
KOCMH4YecKasl CKOPOCTb.

HeBecoMocTb U neperpysku.

PaBHOBecue MaTepHualbHOMN
TOYKHU. AGCOJIIOTHO TBEpJl0e
TeJsi0. PaBHOBecue TBEpZOTo
TeJla C 3aKpeNJIEHHON OChbIO
BpaleHusA. MOMEHT CUJIBL.
LleHTp TsAXKeCTH

Ha6usroieHue u/uiu nNpoBeJleHUue ONbITOB, JEMOHCTPUPYIOIIUX
3aBHCHUMOCTb yCKOPEHHSsI TeJsla OT IPUJIOKEHHOU K HEMY CHJIbI

U Macchl TeJa.

AHanu3 1 06'bsICHEHUE SIBJIEHUH C HCII0JIb30BaHUEM BTOpPOIro
3akoHa HproToHa.

Pemenue 3az1a4 ¢ ucnosib30BaHUeM BTOPOro 3akoHa HeroToHa

U IpaBUJIA CJI0XKEHHUSI CUJL.

OnpejeJsieHre XXECTKOCTHU NPY>KUHBL.

AHa/IM3 cCUTyal Ui, B KOTOPBIX HAGJI0AAI0TCS yipyrue aedop-
MallMH, U UX 06'bsICHEHHUE C UCIIOJIb30BaHUEM 3aKoHa ['yka.
PemreHue 3a/1a4 ¢ UcnoJsib30BaHUEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbXKEHUST

OT CHJIbI HOPMaJIbHOT O JiaByieHus. O6CyXJeHre pe3yJbTaTOB
UCCJIeJOBaHUsI.

OnpepesieHue K03bdUIMEHTa TPEHUS CKOJIbKEHUS.

H3mepeHUe cU/bl TPEHHUS IOKOS.

Pemenuve 3azia4 ¢ ucnosb3oBaHueM GOPMYJIbI JJIsl CUJIbI TPEHUS
CKOJIb)KEHHUSI.

AHau3 IBMXKEHU TeJl TOJbKO MO/ IeICTBUEM CUJIbI TsKe-

CTU — CBOOOHOIO MaJileHUus.

O6bsiCHEHHEe HE3aBUCUMOCTU YCKOpEHHUsI CBOGOHOTO Ma/ieHUs
OT Macchl TeJa.

OueHKa BEJIMYUHBI CUJIBI TATOTEHUS, IEUCTBYIOIIEN MEXAY
ABYMs TesJlaMU (11 pa3HbIX Macc).

Ananu3s ABUXXEHUA He6eCHBIX TeJl nmon L[eﬁCTBHeM CUJIbI TArorTe-
HUA (C HCITIOJIb30BAHHUEM [JOINIOJIHUTEJIbBHbIX UCTOYHHUKOB I/IHcl)Op-
MaLuH).
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PelnieHve 3ajay C UCIOJIb30BaHHEM 3aKOHA BCEMHUPHOTO TATOTeE-
HUA U GOPMYJIbI [JIsI pacu€Ta CUJIbI TSXKECTH.

AHaIM3 OpUTrHHAJIBHOTO TEKCTA, OMKCHIBAIOILETO TPOSIBJIEHHUST
3aKOHAa BCEMHPHOTO TATOTEHUs; BbINOJHEHHEe 3aJaHUN 110 TeK-
cTy (CMBICJIOBOE YTEHUE).

Ha6uroieHue U o6CcyK/JeHue ONbITOB 10 U3MEHEHUIO Beca TeJsa
NpU yCKOPEHHOM JIBMXKEHUH.

AHanu3s ycji0BUH BO3HUKHOBEHHsSI HEBECOMOCTH U Iepe-
TPY3KH.

PemeHue 3a71a4 Ha onpeje/ieHHe Beca Tesa B Pa3JIAYHbIX
YCIOBHUSIX.

AHasu3 cuJ, AelCTBYIOUINX Ha TeJl0, TOKOosIleecsl Ha Onope.
OnpepesieHye LEHTPA TSXKECTH PAa3JIMUHBIX TeJ

3aKoHbI coxpa-
HeHu# (10 4)

Wmnynbc Tena. UsMeHeHUe
UMIyJbca. UMNIybc CUBL.
3aKOH COXpaHeHHUA UMIYJib-
ca. PeakTuBHOE JIBUXKEHUeE.
MexaHun4yeckas paboTa U
MOIIHOCTB. PaboTa cu
TAXeCTH, YIPYrOCTH, Tpe-
HUs. CBA3b dHEPTUHU U pa-
GOTHI.

[loTeHUMa/bHAsA 3HEPTUA
TeJa, NOJHATOTO HaJl NOBepPX-
HOCTbI0 3eMJU. [loTeHIKa/Ib-
Hasl 3Heprus cxkaTou npy-
>KHHBL.

KuneTtuueckast sHeprusi.
TeopeMa 0 KHHETUYECKOH
SHepruu.

Ha6uroieHue 1 06CcyX/jeHHe ONbITOB, IeMOHCTPUPYIOLIUX
nepejayvy UMIyJbca 1P B3aUMO/JeHCTBUH TeJl, 3aKOH COXpaHe-
HUS UMITYJIbCa IPH aGCOIIOTHO YIIPYTrOM U HEYIIPYTOM B3aUMO-
IOEeNCTBUH TeJl.

AHaJ/u3 cuTyalii B OKpy»Kaloliel >)KU3HHU C HCM0JIb30BaHUEM
3aKOHA COXpaHEeHHs UMIIYJbCa.

Pacrno3HaBaHue sIBJIeHUS] PEaKTUBHOIO ABIXKEHUS B NpPUpPOe
u TexHuke (MC — 6uosiorus).

[IpuMeHeHHe 3aKOHA COXpaHEeHUs UMIIyJbCa JJIs1 pacyéTa
pe3yJIbTaTOB B3aUMOJeNCTBUA Tes (Ha NIpuMepax Heymnpy-

roro B3aMMOJeMCTBUs, yIPYTOro IeHTPaJbHOI0 B3anuMO-
JeUCTBYS ABYX OJJUHAKOBBIX TeJI, 0JJHO U3 KOTOPBIX HENO/I-
BUXKHO).

Pemmenue 3afady c MCno/ib30BaHHMEM 3aKOHA COXpaHeHUs UM-
nyJbca.

OnpepesieHre paboThl CHUJIBI YIIPYTOCTH NPH MO bEME Ipy3a

C UCIIOJIb30BaHUEM HEINOJBUXHOTO U NOJBHKHOTO OJIOKOB.
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lNpodomkeHue mabirn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

3aKOH COXpaHEeHU MeXaHHU-
4YeCKOU sHepruu

H3mepeHHe MOLIHOCTH.

W3MepeHre NMOTEHIMAJIBHONW 3HEPTUH YIpyro AedopMHUpPOBaH-
HOH NpPYKHUHBL.

M3MepeHre KUHETHYECKOH 3HEPTHUU TeJla 10 JJIMHE TOPMO3HOTO
My TH.

JKclepMMeHTa/JbHOEe CpPaBHEHHME HW3MeHEHHs NOTeHLIHMaJbHOMN
YU KMHeTHYeCKOH 3Heprui Tesa MpU ABUKEHHUHU 110 HAKJIOHHOM
[IJIOCKOCTH.

JKCrnepUMeHTa/JIbHas MPOBEPKA 3aKOHA COXPAHEHUsI MeXaHHYe-
CKOM HEpPruU NpU CBOGOJHOM NaJeHUH.

[IppyMeHeHHe 3aKOHA COXpPaHEHUsI MeXaHU4YeCKOH 3HepTruu
JUIs pacyéTa MoTeHLHaJbHON U KHHETHYEeCKOH 3Heprui TeJa.
PemeHue 33124 c HCII0JIb30BAHWEM 3aKOHA COXpaHEHHUs MeXa-
HUYECKOH 3HEepPTUHU

Pasaesn 9. MexaHu4eckue KoJjie6aHUA U BOJIHBI (15 y4)

MexaHu4yecKue
KoJsie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcHOBHbIE XapaKTEPUCTUKU
KoJIeGaHUH: Mepro/I, 4acToTa,
aMIUIMTyZla. MaTematude-
CKUH U NPY>KUHHBIA MasiTHU-
ku. [IpeBpalieHue sHEpPruu
MMpU KoJie6aTeJIbHOM JIBHIKe-
HUU.

3aTyxarolniye KojiebaHHUA.
BbIHYyK/IeHHbIE KOJIEGaHUS.
Pe3soHnaHc

Hab6stofeHue Kosie6aHuil N0J AeCTBUEM CUJ TSXKECTH U yIpy-
roCTH U O6Hapy>KeHHe N0JL0GHbIX KOJIEGaHUM B OKpY»KalolleM
MHDpe.

AHasiu3 KoJsie6GaHUM rpy3a Ha HUTH U Ha Ipy»kuHe. OnpesesieHne
YacTOThI KOJIEGAaHUM MaTeMaTUYECKOT0 U NPYKUHHOTO MasiTHH-
KOB.

Ha6srozeHre U 06'bsICHEHHUE sIBJIEHUS pe30HaHca.
HccnenoBanre 3aBUCHMOCTH IepHo/ia KOJleGaHUN MO/IBEIIeHHO-
ro K HUTH rpysa OT AJUHBI HUTH.

[IpoBepKa HE3aBUCUMOCTH NepUOZa KoJebaHUM rpysa, mojBe-
LIEHHOTO K JIEHTE, OT MacChl rpy3a.
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Hab6sro1eHre u 06Cy>/IeHNe ONBITOB, IeMOHCTPUPYIOLIUX
3aBUCUMOCTb NepUoja KoJaebaHUH NMPYyKUHHOI0 MasiTHUKA

OT MaccChl IPy3a U }KECTKOCTHU NPYKUHBI.

[IpuMeHeHHe MaTeMaTHUYEeCKOr0 U NPYXUHHOTO MasTHUKOB

B KaueCTBe MoJieJiel 1)1 OMHCAaHUSA KOJeGaHUH B OKPYKaK1eM
MHUpe.

PelieHue 3aa4, CBSA3aHHBIX C BBIYHUCJIEHUEM UJIU OLIEHKOU
4YacToThl (mepuoja) KosieGaHui

MexaHu4eckKue
BOJIHEBI. 3BYK
(84)

CBOMCTBa MEXaHUYECKUX
BoJIH. /lsinHa BoJIHBL. Mexa-
HUYeCKHe BOJIHbI B TBEPJOM
TeJle, ceicMHU4eCKUe BOJIHBL.
3ByK. [pOoMKOCTB 3ByKa

U BbIcOoTa ToHA. OTpakeHue
3Byka. UHGpasByk U yabTpa-
3BYK

O6Hapy»KeHHe U aHAJIM3 BOJIHOBBIX IBJIEHUH B OKPY>KaI0IleM
MHUDpe.

Ha6uitoieHre pacnpocTpaHeHHs NMPOJOJIbHBIX U IONEePeYHbIX
BOJIH (Ha MoJiesu) U 0O6Hapy»KeHHe aHaJIOTMYHbIX BUJIOB BOJIH
B Ipupo/ie (3BYK, BOJsIHbIe BOJIHBI).

BeruucieHue AJHMHBI BOJHBI U CKOPOCTH PacHpoCTpaHeHUs
3BYKOBBIX BOJIH.

JKclepUMeHTa/JbHOE OMpeJesieHHe IPaHUl, YaCTOThI CAbIIIUMBIX
3BYKOBBIX KOJIEOAHU .

Hab6s10/1eHe 3aBUCUMOCTH BBICOTBI 3ByKa OT 4aCTOTHI (B TOM
YHCJIe C UCNOJIb30BAHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
HabnioneHre u 06bsiCHeEHUe SIBJIeHUS] aKyCTUYeCKOro pes3o-
HaHca.

AHann3 OpUTMHAIBHOTO TEKCTA, NOCBAILEHHOI0 UCIIOJIb30Ba-
HUIO 3ByKa (MJIM yJIbTPa3ByKa) B TeXHUKe (3X0JIOKAIHS,
yJAbTPa3ByK B MeJUIMHe U Jp.); BbIIIOJHEHHe 3aJJaHUH 11O TeK-
cTy (CMBIC/IOBOE UTEHUE)

Pasaen 10. d1eKTpOMarHMTHOe MoJie ¥ 3JIeKTPOMarHuTHhIe BOJIHBI (8 1)

J/IeKTPOMArHuT-
Hoe mnoJie

JJIEKTPOMarHUTHOE IoJIe.
JJIeKTpOMarHUTHbIE BOJIHBL.

[TocTpoeHue paccyxJIeHHH, 060CHOBBIBAIOIINUX B3AUMOCBA3b
3JIEKTPUYECKOT0 U MarHUTHOTO MOJIEH.
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lNpodomkeHue mabirn.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

M 3JIeKTpoMar-
HUTHbIE BOJIHBI
(64)

CBoO¥CTBa 3/IeKTPOMarHuT-
HbIX BOJIH. lllkasia asekTpo-
MarHUTHBIX BOJIH. Ucniosib30-
BaHHUe BHCKTpOMaFHHTHbIX
BOJIH J1JIS1 COTOBOM CBSI3U.
JJyieKTpOMarHUTHasi Ipupoaa
cBeTa. CKOpOCTb CBeTa.
BoJsiHOBBIE cBoMCTBa cBeTa

JKcneprMeHTa/IbHOE U3y4YeHHe CBOMCTB 3JIeKTPOMAarHUT-
HBIX BOJIH (B TOM 4HCJIe C IOMOLIbI0 MOGHJIBHOTO TeJle-

doHa).

AHa/nn3 PeHTreHOBCKUX CHHMKOB 4YeJI0Be4YeCKOro opra-
HHU3Ma.

AHaJ/IM3 TEKCTOB, ONUCHIBAIOIUX IPOSIBJIEHUS 3JIEKTPOMAarHuT-
HOTI'0 M3JIy4eHUs B IPUPO/e: )KUBble OpTraHU3MBbl, U3JIy4eHHUSsT
HebecHBIX TeJ (CMBICJIOBOE YTEHHE).

PacnosHaBaHHMe M aHaA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1eKTPO-
MarHMTHBIX BOJIH B TEXHHUKE.

PemleHue 3aza4 ¢ UcnoJib3oBanueM GpopMyJs A CKOPOCTH
3JIeKTPOMarHUTHBIX BOJIH, JJTMHbI BOJIHBI U YaCTOThI

cBeTa

Pasgen 11. CBeToBbIe ABAeHus (15 4)

3akoHbl pacnpo-
CTpaHeHHUs CBeTa
(64)

HcTouyHukHU cBeTa. JlyyeBas
MoJeJb cBeTa. [IpssMoinHeN-
HOe pacnpoCcTpaHeHUe CBeTa.
3armeHus CosiHua u JlyHbl.
OTpakeHue cBeTa. [l10CcKOE
3epKaJio. 3aKOH OTpaKeHUsl
CcBeTa.

[IpesioMmsieHHe cBeTa.

3aKOoH nNpeJsIOMJIEHUS CBETA.
[lonHOe BHYTpeHHee OTpaxke-
HUe cBeTa. McnoJsib3oBaHUe

Ha6sro4eH1e ONbITOB, ;e MOHCTPUPYIOIIMX ABJIEHHE TIPSAMOJIHU-
HelHOro pacnpocTpaHeHUs1 cBeTa (BOSHUKHOBEHHE TEHU U INOJIY-
TEHH), U UX UHTEPIIPETALUs C UCIOJIb30BAaHUEM MTOHATHUS
CBETOBOTO Jiy4a.

O6BsICHEHVE U MOJIeJIMPOBAaHHE COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

HccnepoBaHre 3aBUCUMOCTH yIJjla OTPaXKeHUsI CBETOBOTO Jly4a
OT yrJia NafieHusd.

H3y4yeHue CBOMCTB M306pakeHHUs B IJIOCKOM 3epKaJie.
Hab6nroeHre 1 06'bsiCHEHHE ONBITOB IO MOJYYeHHUI0 U306pake-
HUH B BOTHYTOM U BbINIYKJIOM 3epKaJsiax. Ha6/rogeHue u 06bscC-
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BHYTPEHHEro OoTpa*KeHud
B OIITHUYECKHUX CBETOBOAAX

HEeHMe OMNbITOB MO MpPeJOMJIEHHUIO CBeTa Ha FpaHulle pPasJIuYHbIX
cpeJi, B TOM 4YHCJIe ONBITOB C MOJHBIM BHYTPEHHHUM OTPaKeHHUEM.
HcciesoBaHMe 3aBUCMMOCTH yTJla IpeJoMJIeHus OT yTJa
NnaJleHHsl CBeTOBOI0 JIy4ya Ha IpaHUIle «KBO3yX—CTeKJIO».
PacnosHaBaHue sIBJIeHWI OTpaXKeHUs W NMpeJIOMJIeHHs CBeTa

B IOBCEIHEBHOH KU3HU. AHAJIU3 U 0O0'bICHEHHE SBJIEHUS
ONTHYECKOT0 MUpaXa.

Pemenue 3azja4 ¢ UCMOJIb30BaHUEM 3aKOHOB OTPaKeHHUHA

Y IpeJIOMJIEHHS CBeTa

JIMH3BI U ONTH-
YyecKHe NpuGopsbl
(6 4)

JIuH3a, X0 JIydyel B JIMH3E.
OnTuyeckasi CUCTEMaA.
Onthyeckue  NpPUOOPBHI:
doToannapart, MUKpOCKOT

U TeJslecKoIl. ['1a3 Kak onTuye-
ckasi cucteMma. binsopykocTb
U JJaJIbHO30PKOCTh

[TonyyeHne M300pa’keHUH C MOMOILbIO cobUpalollel U paccen-
BaloIleM JIMH3.

Onpepesienrue GOKYCHOTO PAaCCTOSTHUS U ONTUYECKOU CHUJIBI
cobupamlilei JIMH3bI.

AHasu3 yCcTpoicTBa U MPUHLIMIIA e CTBUS HEKOTOPBIX ONTHYe-
CKHUX IpUOOPOB: poToannapara, MUKpPOCKONA, TeJeCKoma

(MC — 6uoJiorusi, aCTpPOHOMUS).

AHau3 siBJIeHUH 6JIM30PYKOCTH U JaJIbHO30PKOCTH, MPUHLIUIIA
pemcrBus oukoB (MC — GuoJsiorus)

Pa3snoxeHue
6esIoro cBeTa
B cniekTp (3 4)

PassoxxeHue 6esioro ceeta
B crieKTp. OnbIThl HbIOTOHA.
Cli0keHue CleKTpaJIbHbIX
uBeToB. /lucnepcus cBeTa

Ha6rojeHue 1o pasJ/ioKeHUIo 6eJIoTo CBeTa B CIIEKTP.
Ha6utoieHre 1 06'bsICHEHHE OIBITOB MO MOJy4eHHI0 6es10ro
CBeTa IPH CJIOXXEHUH CBeTa Pa3HbIX [IBETOB.

[IpoBesieHHEe U 0O6'bSICHEHHE ONBITOB 10 BOCIIPUSATHIO L[BETA
NpeJMeTOB NPU UX HAGJIIOJ€HUHU Yepe3 LIBETOBble GUIBTPHI
(uBeTHBIE OYKH)

Paspaen 12. KBaHnToBble ABaeHusd (17 4)

Hcnyckanue
Y NOIJIoleHHue

OneiThl Pesepdopsa u niaxHe-
TapHasl MoJieJib aToOMa.

O6cyx/eHMe Liesqd onbITOB Pesepdopaa no uccief0BaHUIO
aTOMOB, BbIIBHU)KEHHE T'HUIIOTE3 O BO3MOXKHBIX pPe3yJibTaTax
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OKoHYyaHue mabr.

TemaTuuecknii
0JI0K, TeMa

OcHOBHOe coaeprkaHue

OCHOBHBbIE BHABI 1eITeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

CBeTa aToMOM
(44)

Mogess aTtoMma Bopa. Ucny-
CKaHMe U IorJIollleHue CBeTa
aToMoM. KBaHTHI JIMHeHYa-
Thble CIeKTPbI

ONBITOB B 3aBUCUMOCTH OT IpeJoJaraeMoro CTpoeHHUs aTOMOB,
dopMysIMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
O6cyx)/ieHUue MPOTUBOPEUUM MJIaHETAapHON MOJEeJI aToMa

M OCHOBaHUH A1 runoTe3nl bopa o cTaMoHapHBIX OpOUTAX
3JIEKTPOHOB.

Hab6uroieH1e CIJIOHBIX U JIMHEHYaThIX CIEKTPOB U3JIyYeHHUs
pa3JIMYHbIX BeljecTB. O6'bsiCHEHHE JINHEHYaThIX CIEKTPOB
HU3JIy4eHUs

CTpoeHue
aTOMHOrO s/pa
(64)

PaguoakTuBHOCTB. Asbda-,
6eTa- ¥ raMMa-u3JIy4deHHUs.
CTpoeHHe aTOMHOTO A/pa.
HyxksioHHas MoJZenb aTOMHOIO
aapa. Usoronsl. PagnoakTus-
Hble NpeBpaleHusd. [lepuon
noJsiypacnajia.

JleficTBUS paJiInOAKTHUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

O6cyx/ieHre BO3MOXKHBIX TMIIOTE3 0 MO/JeJISIX CTPOeHHU s/ipa.
OnpeJiesieHre cocTaBa si/iep MO 3a/JaHHbIM MaCCOBBIM U 3apsi/i0-
BBIM YMCJIaM U 10 TOJIOXKEHHIO B IEPUOJUYECKOU CUCTEME
anemeHTOB (MC — Xumus).

AHasIM3 U3MeHeHHUs COCTaBa s/jpa U ero MnoJIoXKeHHUsI

B NEePUOANYECKON CUCTEME NPH A-paJjHOaKTUBHOCTHU

(MC — xumus).

HcciepoBaHre TPEKOB @-4aCTHUI] 10 FOTOBBIM poTorpadusam.
O6HapyXeHHe U U3MepeHHe paJMallMOHHOTO PpOHA C MOMOUILI0
Jl0O3UMETPA, OLleHKAa ero MHTEHCUBHOCTH.

AHasM3 6M0JIOrMYECKUX U3MEHEHUH, TPOUCKOSLIUX MO/
JelcTBUEM PaJJMOAKTUBHBIX H3aydeHUd (MC — 6uosorus).
Ucnosnb30BaHMe paJIHOaKTUBHBIX U3JIyYeHUH B MeJJUIIMHE

(MC — 6uosorus)

ApepHblie
peakuuu (7 4)

fAnepHble peakiMu. 3aKOHBI
COXpaHeHHs 3apA0BOro

Pewenue 3a4a4 C UCI1I0JIb30OBAHHWEM 3aKOHOB COXpaHEHUA
MacCCOBBIX U 3apAAO0BbBIX YHCEJI Ha ollpeieJiIeHHe pe3yJbTaTOB
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1 MacCOBOTI'0O YU ceJs. JHeprus
CBA3H aTOMHBIX aep. CBA3b
Macchbl ¥ 3Hepruu. Peakuuu
CUHTe3a U JieJIeHUA AJep.
Hctounuku sHepruu CosiHLa
U 3BE3.

Anepnaa sHepretTuka

S/lepHBIX PEaKLHH; aHa/Iu3 BO3MOXXHOCTHU WJIM HEBO3MOXXHOCTH
AJepHOHN peaKUH.

OueHKa 3HEPTUH CBSA3U AZiep C UCHOJIb30BaHHEM GOPMYJIbI
JHHIUTeHHa.

06CyX/ieH1e NePCIIEKTUB UCII0JIb30BaHUSA YIIPABJISIEMOI0
TEepPMOSIIEPHOT0 CUHTE3a.

06cy/ieHHe NPeNMYIIeCTB M 9KOJIOTHYeCKHUX IP06JieM,
CBsI3aHHBIX C sifiepHOU aHepreTukou (MC — 3koJsiorus)

IloBTOpPUTEIBHO-06061AI0IUI MOAYIb (9 1)

CucremMaTusanus
U 000061eHHe
npeJMeTHOr 0
coiepKaHus

U onbITa Jesi-
TeJbHOCTH,
NPUOGPETEHHOIO
MIPH U3yYEHUU
BCero Kypca
dusuku

060611IeHHE COAepKAHUS
KaXJ10ro U3 OCHOBHBIX
pas3znenoB Kypca pU3UKU:
MexaHHU4YeCKUe, TEIJIOBHIE,
3JIEKTPOMarHUTHbIE, KBAHTO-
Bble SIBJIEHUA.

Hay4HbIi MeTO/; TO3HAHUS U
ero peajusanusa B pusuye-
CKHUX HCCJIeJIOBaHUSX.

CBs3b GU3UKHU Y COBPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTHU
nepejiayv HHpopmanuy,
3HepreTUKe, TPAHCIIOPTE

BelinosiHeHUe y4eOHBIX 33JlaHUM, TPeOYIIIUX AeMOHCTpPaLUU
KOMIIETEHTHOCTEH, XapaKTepHU3YIUX eCTeCTBEHHOHAy4YHYI0
rpaMOTHOCTb:

6 IpUMEHEeHUs MOJYYEHHBIX 3HAHUU JIs1 HAYYHOTO O0'bSICHEHUs
du3nUecKUX SBJIEHUH B OKpy:Kalolllell NpUpose U MoBCeJHEB-
HOM ’KM3HH, a TaKKe BbIsIBJIeHUs] GU3NYECKUX OCHOB psifia
COBpEMEHHBIX TEXHOJIOTUM;

6 MpUMeHEeHUs] 0CBOEHHbIX 3KCIIepUMEHTA/NbHBIX YMEHUH [
Hnccae0OBaHUs PU3HNUECKUX SIBJIEHUH, B TOM YHCJIE JJIs
MMPOBEPKHU T'MIIOTES U BhISIBJIEHUS 3aKOHOMEPHOCTEH.

PewieHue pacyéTHBIX 33/1a4, B TOM UHMcCJIe IpenoJiaraloiux

H“cnoJib30BaHue GU3UYECKON MOJiesId U OCHOBAHHBIX Ha CoJep-

»KaHUH Pa3JIMYHbIX pa3/iesioB Kypca GHU3UKH.

BbInoJsIHEHHE U 31U Ta TPYIIOBBIX UJIH UHAWBUIYAJIbHBIX

MMPOEKTOB, CBSI3aHHBIX C COZlep>KaHHeM Kypca GU3UKU




