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[IpuMepHas pa6oyas nmporpamMma no ¢puU3UKe Ha YPOBHE OCHOBHOIO
obulero o6pa3oBaHHUs COCTaBJeHA HAa OCHOBe IOJIOXKEHHUH U Tpe-
60BaHUM K pe3yJbTaTaM OCBOEHUsI Ha 6a30BOM YpPOBHE OCHOBHOH
0o6pasoBaTeJIbHOU MpOrpaMMbl, pejicTaBIeHHbIX B PelepasbHOM ro-
CyZlapCTBEHHOM 06pa30BaTEJIbHOM CTaH/apTe OCHOBHOTr'O 06IIero 06-
pazoBanusa (PI'OC 000), a Takxke c yuyétoMm [I[puMepHON TpOrpamMMbl
BocnuTaHus U KoHnennuu npenojaBaHus yueGHoOro npeamera «du-
3UKa» B 00pasoBaTeJsibHbIX opraHu3ainusax Poccuiickoit ®enepaiuu,
peaysn3yLUX OCHOBHbIE 0011[e00pa3oBaTe/bHbIE IPOrPaMMbl

NOACHUTE/IbHAA 3AMUCKA

Copeprkanue [IporpaMMbl HanpaBJ/ieHO Ha pOpMHUpPOBaHUE ecTe-
CTBEHHO-HAy4YHOH TI'PaMOTHOCTH yYallUXCSA U OpPraHU3alldI0 H3Y-
yeHUs QU3UKU HA [esATEeJbHOCTHOH OCHOBe. B Hell yunThIBaloTCA
BO3MOXHOCTH NpeaMeTa B peanu3anuu Tpeb6oBanut ®I'OC 000
K IJIAHUPYEMbIM JIMYHOCTHBIM M MeTalpeJMeTHbIM pe3yJbTaTaM
00Oy4yeHHs], a TAKXKe MeXKIIpeJiMEeTHbIE CBSI3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPeJMEeTOB HA yPOBHE OCHOBHOTO 00111er0 06pa30BaHuUs

B nporpamMe onpepesiloTcs OCHOBHBIE 11eJIU U3Y4YeHUs GU3NKU
Ha YpOBHE OCHOBHOTO 06l1ero o6pa3oBaHus, [JIaHUPYyeMble pe3yJib-
TaTbl OCBOEHHUS Kypca GU3MKH: JUYHOCTHBIE, MeTallpeJMeTHBIE,
npejgMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpaMma ycTaHaBJMBaeT paclnpejesieHle y4eGHOro MaTepuasa
1o rojaMm oby4eHus (1o Kjaccam), nIpejaaraeT NpUMepHYIO [10CJIe/0-
BaTeJIbHOCTb U3y4YeHUSsI TeM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHUSA NpeJ-
METHOI'0 COJZlep>KaHHUs U YIETe BO3PACTHBIX 0COOGEHHOCTEH yJyaluxcs,
a TakXXe NMPUMEPHOE TeMaTHYeCKoe IJIAHMPOBAaHHUE C yKa3aHUEM KO-
JINYECTBa 4aCOB Ha U3y4YE€HHE KAKJO0HU TeMbl U IPUMEPHOU XapaKTepH-
CTUKON y4eOHOU [esATeJbHOCTH y4allluXCsl, peaju3yeMod NpU U3y-
YEeHHUHU 3TUX TEM.

[IporpaMMa MOeT GbITh HCIOJb30BaHA YYMTEJSIMH KaK OCHOBa
JJIsI COCTaBJIEHUsI CBOUX pabouux nporpamm. [Ipu pa3pab6oTke pabo-
yell mnporpaMMbl B TEMaTHYECKOM IJIAHUPOBAaHUHM [OJKHBI OBITh
y4YTEeHbl BO3MOXXHOCTH HCII0JIb30BaHUS 3JIEKTPOHHBIX (LHPPOBBIX)
00pa3oBaTeJbHBIX PECYpPCOB, SIBJSIOLIUXCA y4eOHO-METOAUYECKUMU
MaTepuasaMu  (MyJbTHUMeAUHHbIEe MpPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH U 33Ja4YHUKH, 3JIEKTPOHHbIe OHWOJIMOTEKH, BUPTYyaJbHbIE
JIabopaTOpHUH, WUTPOBbIE NMPOTPaMMBbl, KOJJIEKLIUU IUGPOBBIX 06pa-
30BaTeJIbHBIX PECYPCOB), peaJU3yILUX JUAAKTHUYECKHE BO3MOXK-
Hoctu HKT, cozmepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOLATEJIb-
CTBY 06 06pa30BaHUU.

[IpuMepHas pabodass mporpaMMa He CKOBBIBAeT TBOPYECKYI0 MHHU-
LUATHUBY YIUTEJEH U NMPeJoCTaBJIsIeT BO3MOXKHOCTH [JIsl pean3aluu
Pa3/IMYHBIX METOAUYECKUX ITOJXO0/0B K ITPENoJaBaHUui0 GU3UKHU IPHU
YCJIOBUH COXpaHEHU 06513aTeJIbHOU YaCTH CoAeprKaHUs Kypca.




OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3UKA~

Kypc ¢pusuku — cucteMoo6pa3ywuui s eCTeCTBEHHO-HAYYHbIX
y4eOHbIX IPeAMEeTOB, NOCKOJIbKY GU3HNYeCKHe 3aKOHDI JIeKaT B OCHO-
Be MPOLIECCOB U fIBJIEHUMN, U3ydyaeMbIX XUMUeH, 61Mo0ruel, acTpoHoO-
Muel u pusnueckout reorpadpueil. Pusrka — 3TO NpeagMeT, KOTOPHIN
He TOJIbKO BHOCUT OCHOBHOH BKJIaJ| B €CTECTBEHHO-HAYYHYIO KapTHHY
MHPa, HO U IpeJoCcTaBjsAeT HauboJee siCHble 06pas3ibl NIPUMeHEeHHUs
HAay4yHOro MeToJa MO3HaHUs, T e cnocoba MoJjy4eHUs JOCTOBEpPHBIX
3HaHUU 0 mupe. HakoHen, ¢usnka — 3TO npeaMeT, KOTOPbIA HapAAY
C JpYyTUMH €eCTECTBEHHO-HAay4YHbIMU INpeJMEeTaMH [JOJUKEH JaTh
LIKOJIbHUKaM Ipe/icTaBjeHHe 06 yBJIeKaTeJbHOCTH HAy4YHOTro HcCIe-
JlOBaHUS U PaJIOCTH CAMOCTOSTEJIbHOTO OTKPBITHS HOBOT'O 3HAHMUS.

OpHa U3 rJ1aBHbBIX 33724 $U3NYEeCKOro 06pa30BaHUs B CTPYKType
00611ero 06pa3oBaHMsl COCTOUT B GOPMHUPOBAHUHN eCTEeCTBEHHO-HAy4-
HOU I'PaMOTHOCTH U MHTEpPeca K HayKe Yy OCHOBHOM MacChl 00y4aro-
LUXCs, KOTOpble B JAajbHeHIIeM OyAyT 3aHAThbI B CaMbIX pPas3HO-
06pas3HbIxX chepax gesaTeqabHOCTH. Ho He MeHee BaxkHOM 3aja4yel s1B-
JI1eTCsl BbISIBJIEHUE U MOJATOTOBKA TAJAHTJIUBbBIX MOJIOJBIX JIIOAEH
JAJIs1 MPOJO/KEHHSI 0O0pa3oBaHUA U JajibHeNIed npodeccrnoHanb-
HOM [J1eITeJIbHOCTH B 06JIaCTH €CTEeCTBEHHO-HAYYHBIX HUCCJIeJ0BaHUHN
H CO3/JJaHUH HOBBIX TEXHOJIOTUU. COTrJIacHO MPUHATOMY B MeXJyHa-
POJHOM COOGILIECTBE omnpeeneHnlo, «EcTecTBEHHO-HAay4Hasl rpa-
MOTHOCTb — 3TO CIIOCOOHOCTh YeJI0BEKA 3aHUMATh aKTUBHYIO I'PaXK-
JAHCKYIO IMO3ULHIO 110 06111eCTBEHHO 3HAaYUMbIM BOIIPOCaM, CBSA3aH-
HBIM C eCTECTBEHHBIMHU HayKaMH, U €ro TOTOBHOCTb UHTEPECOBAThCS
€CTeCTBEHHO-HAay4YHbIMU HJessMU. HaydyHO rpaMOTHBIN YesloBeK
CTPEMUTCS yYacTBOBATh B apryMeHTHPOBAaHHOM O06CYXK/EHUHU TIPO-
6J1eM, OTHOCSIIIMXCS K €CTeCTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro cJeAyUNX KOMIEeTEHTHOCTEH:

—Hay4YHO 0G'bSICHATH SIBJIEHUH,
—OIIeHUBATh U NOHUMATbh 0COGEHHOCTH HAyYHOTO HCCJIeL0BaHUS,
—HHTEpPNpPEeTUPOBATh JaHHbIE U HCIOJb30BaTh HAy4YHbIE JOKa3a-

TeJIbCTBA JJI51 T0JIyYeHUS BBIBOJOBY.

H3ydyeHue $U3UKU CIOCOOHO BHECTU pelIalolui BkJaaJ B GopMu-
pOBaHME eCTeCTBEHHO-HAYYHOU rPaMOTHOCTH 00Y4alOIUXCs.

LEN U3YYEHWA YHEBHOIO NPEAMETA «OU3NKA~»

Llesin n3yyeHusi PU3UKH HA YPOBHE OCHOBHOTO 06111ero o6pa3oBa-
HUA onpeZiesieHbl B KoHLeNuy npenojgaBaHus y4eGHOTo npeaMeTa
«®usuka» B o6pa3oBaTesbHbIX opraHu3anusax Poccuiickoil ®enepa-
LMY, peasu3yrIluX OCHOBHbIE 06le06pa3oBaTesbHble MPOTPAMMBI,
yTBepKJEHHOU penieHneM Kositermn MuHHCTEpPCTBA NpPOCBeLleHUS
Poccutickoit Pegepanuu, npoTokos oT 3 nekabps 2019 r Ne [1K-4BH.
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Llenu usyyeHusi U3UKU:

—npuobGpeTeHNe UHTeEpPeca U CTpeMJIEHUS 00y4YamILIUXCS K Hayd-
HOMY U3y4YEHUIO NPHUPOJIbl, Pa3BUTHE HX HHTEJJIEKTyalbHbIX
U TBOPYECKHUX CIIOCOGHOCTEN;

—pa3BUTHE NpPEeACTABJIEHUN 0 HAYYHOM MeTO/ie MO03HaHUsA U popMu-
pOBaHUE HUCCIeN0BATENbCKOTO OTHOLIEHUSI K OKPYKAIOL[UM SIBJIe-
HUSM;

—dopMUpOBaHUE HAYYHOT'O MUPOBO33pEHUS KaK pe3yJibTaTa U3y-
YeHHsI OCHOB CTPOEHHUS MaTepuHu U PpyHJaMeHTaTIbHbIX 3aKOHOB
dusuky;

—dopMupoBaHUe NpeACTaBJIEHUN O poJsin PU3UKU i1 PA3BUTHUSA
JAPYTUX eCTEeCTBEHHbIX HAYK, TEXHUKU U TEXHOJIOTUH;

—pasBuUTHe NpejCcTaBJIeHUNH O BO3MOXKHBIX cdepax Oyaylied mHpo-
deccuoHa/NIbHOU [eATeJbHOCTH, CBSI3aHHOW C (QU3MKOH, MHOAro-
TOBKAa K JaJbHellleMy OOy4eHHI0O B 3TOM HalpaBJEeHHUH.
JlocTXeHHe 3TUX LieJield Ha YpOBHE OCHOBHOTO 061ero o6pasoBa-

HUsI 06eClIeYUBaEeTCA PellleHHeM CIeAYIOIUX 3a/1a4:

—rmnpuoGpeTeHre 3HAHUNW O JUCKPETHOM CTPOEHHHU BELIECTBA, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIEKTPUYECKUX, MarHUTHBIX U KBAHTO-
BbIX IBJIEHUSX;

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

—O0CBOEHHEe METO/IOB pelleHUs] MPOCTENUIINX PACYETHBIX 33/]a4 C MC-
MOJIb30BaHUEM (PUIUYECKUX MOJiejied, TBOPUYECKHUX U MPaKTU-
KO-OpHEeHTUPOBAHHbBIX 33/aY;

—pa3BUTHe YMEHUU HAOJI0AATh MPUPOAHbIE SIBJEHUS U BBINOJHATH
OTBITHI, JIJabopaTOpHbIe PaGOThl U 3KCIEepPUMEHTaJIbHbIE HCCAe0-
BaHUs C UCIIOJIb30BAaHHUEM U3MEPUTEJIbHBIX TPUOOPOB;

—OCBOeHHEe NMPUEMOB paboThl ¢ HHPopMaIued GU3NIECKOTO Comep-
»KaHWsl, BKJIIOYasd UHGOPMALIMIO O COBPEMEHHBIX JIOCTHIXKEHHUAX
$puU3UKH; aHAJIM3 U KPUTHYECKOE OlleHUBaHHe HHOOpMaIUH;

—3HaKOMCTBO cOo cpepamMu npodecCHOHAJTBHON J1esITeJbHOCTH, CBS-
3aHHBIMH C QU3UKOU, U COBPEMEHHbIMU TeXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTUXXEHUSIX GU3UYECKOU HAYKHU.

MECTO YYEBHOIO MPEAMETA «®U3UKA~> B YHEBHOM MJAHE

B cootBetcTBUU ¢ PTOC 000 dusuka siBasieTCs 00s3aTEJbHBIM
NpeJMETOM Ha YpOBHE OCHOBHOTO o6uiero o6pas3oBaHus. [laHHas
nporpaMmma IpejycMaTpuBaeT u3ydyeHue PpHU3UKU Ha 6GAa30BOM ypOB-
He B 06béMe 238 4 3a Tpu roja oOGydeHHs Io 2 4 B HeJlesto B 7 U 8
KJaccax M Mo 3 4 B Hejeqw B 9 kjacce B TeMaTuyeckoM mJja-
HUPOBAHUM i1 7 M 8 KJaccoB NpeAnoJaraeTcs pe3epB BpPeMEHH,
KOTOPBIA YYUTEJNb MOXET MCIOJIb30BaTh 110 CBOEMY YCMOTPEHHIO,a B
9 kJlacce — MOBTOPUTEJBHO-00061IAI NN MOYJIb.



COAEPXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 knacc

Paspes 1. Pu3uKa M eé poJib B IO3HAHUM OKPY Kalolllero Mupa

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

Pusnyeckue BeJHUIHHBIL. V3MepeHne pU3NIeCKUX BeJIMUUH. PU-
3udeckue npubopshl. [lorpemHocTs U3MepeHU MexayHapoaHasi
cucTeMa eJUHHUIL.

Kak ¢usuka u gpyrue ecrecTBeHHble HAQyKHU U3y4alOT MPHUPOAY.
EcTecTBeHHO-HAy4YHBbIM MeTOJ NO3HaHMs: HabJl0JeHHe, MOCTaHOBKA
HAy4yHOT'0 BOIIPOCA, BblJBWXXEHHUEe TUMIOTe3, IKCIeEPUMEHT IO NPO-
BepKe TunoTes, o6'bsiCHEHHEe HabJloJaeMoro siBjeHus. OnucaHue
du3NIeCcKUX ABJIEHUU C TOMOILBIO MO/Jesel.

demoncmpayuu

1. MexaHUu4ecKUe, TENJOBbIE, 3JIEKTPUYECKUE, MAarHUTHDbIE, CBe-
TOBBIE ABJIEHUSI.

2. Pusudeckue NpubOPHI U Npolieypa NpsAMbIX U3MepeHUH aHa-
JIOTOBBIM M IUPOBBIM IPHUOGOPOM.

Jlabopamopubie pabomot u onvimot?

. OnpefiesieHye 1jeHbI JjeJI€HUS UIKaJIbl U3MEPUTEJNBHOTO NPHU-60pa.

. U3MepeHne paccToAHU M.

. U3mepeHue 06'b€Ma KHUAKOCTU U TBEPAOTO TeJa.

. OnpefiesieHre paaMepoB MaJlbIX TeJl.

. U3smMepeHHe TeMnepaTypbl NpU MOMOIIH KHUJAKOCTHOT'O TEPMO-
MeTpa U AaT4YMKa TeMIepaTyphl.

. [IpoBeseHre Hccae0BaHUsA 110 NPOBepKe TMIIOTEe3bl: AaJbHOCTb
MoJIéTa MapHKa, MYILeHHOTO TOPU30HTAJIbHO, TEM GOJIBIIIE, YEM
60Jibllle BbICOTA MyCKa.
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Pas,qeﬂ 2. HepBOHa‘laJleble CBeJeHHUA 0 CTPOCHHUH BelleCTBa
CTpOGHI/Ie BelieCcTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepPhbI. Ol'IbITbI,
AOKa3bIBawlive JUCKpeTHOe CTpOeHHe BelllecTBa.

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 Yy4UTeJb JejaeT BbIGOP M0-CBOEMY
YCMOTpPEHHI0O M C Y4€TOM CIMCKa 3KCIepUMeHTaJbHBbIX 3aJlaHuH,
npe/ijlaraeMbix B pamkax OI'D no pusuke.



JlBrm>KeHHe JacTul BelllecTBa. CBA3b CKOPOCTH ABHUKEHHU S YaCTHULL
c TeMnepaTtypoil. BpoyHoBckoe gBmxKeHue, auddy3us. Bsaumogei-
CTBMeE YaCTHUL BellleCTBa: NPUTSHKeHHE U OTTaJIKUBaHUe.
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTel
U TBEPABIX (KpHUCTAJJIMYECKHX) TeJl. 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. Habnwoaenue nuddysuu.
3. HabaroaeHue siBJIeHUH, OOBACHSIOUUXCS MPUTSHKEHUEM WU
OTTa/IKUBAaHHUEM YaCTHUIL] BelllecTBa.
Jabopamopuvie pabomurt u onvimolt
1. OneHka JuaMeTpa aToMa MeTOJAOM PAZOB (C MCIOJIb30BaHUEM
doTorpaduii).
2. OnpITEI IO HA6JIIOJIEHUIO TENJIOBOTO PACIIMPEeHUs ra3oB.
3. OnbITHI IO OGHAPYXKEHUIO el CTBUSA CUJI MOJIEKYJIAPHOro Npu-
TAXKEHUs.

Pazgen 3. [IBUKeHHe U B3aUMOJENCTBHE TeJl

MexaHu4yeckoe [BU)KeHHe. PaBHOMepHOe M HepaBHOMEpHOe
ABrxxkeHue. CkopocTb. CpefHASA CKOPOCTb NPH HEpPaBHOMEPHOM
ABW>XXeHUHU. PacyéT nyTHU ¥ BpeMeHH BUXKEHUSI.

flBneHve nHepuMH. 3aKOH MHepLHH. B3auMoaelcTBUe Tesl Kak
NMpUYMHA U3MEHEeHUs] CKOPOCTU JBUXKeHHUs Tes. Macca kak mepa
WUHepPTHOCTHU TeJia. [LioTHOCTB BenjecTBa. CBsI3b JIOTHOCTH C KOJIU-
4YeCTBOM MOJIEKYJI B €UHUIE 06'bEMaA BellleCcTBa.

Cuia Kak XapaKTepHUCTUKa B3auMogelcTBus Tes. Chja ynpyro-
CcTU U 3aK0H ['yka. U3MepeHUe cubI C MOMOIIbIO JAUHaAMOMeTpa. fB-
JleHHe TATOTeHUd U chJa TsxkecTH. Cuia TAXKeCTH Ha JpPYyrux mJa-
HeTax (MC). Bec Tena. HeBecomocTb. CiioKeHUE CUJI, HallpaBJI€H-
HbIX MO OJHOUW mpsiMmoil. PaBHOoJZeMcTBywwasa cui. Cujia TpeHUs.
TpeHHe CKOJIbXeHUSI U TpeHUe NMOoKosA. TpeHue B NPUPOJie U TEXHUKE
(MQ).

Hemoncmpayuu

1. HabusironeHrue MeXaHHYeCKOT 0 IBUXKEHUA TeJa.

2. HN3mepeHue CKOpPOCTHU NpsAMOJIMHEHHOTO
JBUXKEHHUS.

3. HabsroeHue siBJIeHUS UHEPLIUU.

4. HaGnroieHWe M3MeHEHHUSI CKOPOCTH IPH B3aMMOJEHUCTBHUU TeJl.
5. CpaBHeHUe MaccC 110 B3aUMOJEeNCTBUIO TeJ.

6. Ci10’keHU e CUJI, HanlpaBJIEHHbIX 10 OJHOU NMPSIMOH.



JlabopamopHbie pabomuvl u onvimol

1. OnpeneseHWe CKOPOCTHU pPaBHOMEPHOTO JBHKeHUs (Ilapuka B
KUAKOCTH, MOJIEe/TH 3JIEKTPUIECKOTO aBTOMOGUJIS U T. I.).
2. OnpepnesieHue cpefiHEH CKOPOCTU CKOJIbKEHUSA OpPyCKa HJIH Iia-
pHKa [0 HAKJIOHHOH IJIOCKOCTH.

. Onpesenenye NJIOTHOCTH TBEPJAOTrO TeJa.

4. OnbITHl, JAEMOHCTpHUpYIOLIHEe 3aBUCUMOCTb pacTshKeHUs (ne-
dopmanmu) NpyKUHbBI OT NPHUJI0KEHHOH CHUJIBL.

5. OnbITH], IEMOHCTPUPYIOLIHE 3aBUCHUMOCTD CUJIBI TPEHHUA CKOJIb-
>KeHMs OT Beca TeJa U XapaKTepa CONPHKACAIOIINXCSA TOBEPX-
HOCTeH.

w

Paspes 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH M ra3oB

JaBnenue. Cnocobbl yMeHblIeHUs] U yBeJHWYeHHUs JAaBjieHusd. /aB-
JleHHe ra3a. 3aBUCHMOCTDb JlaBJieHUs rasa oT 06'béMa, TeMIepaTyphl.
[lepenava gaBjeHUs] TBEPABIMU TeJIaMH, XUJKOCTAMU U ra3aMu.
3akoH [lackassa. [lTHeBMaTHYecKkrHe MalllMHbI. 3aBUCUMOCTb JaBJie-
HUS KUAKOCTU OT IJIyOUHBL. 'MapocTaThyeckuil napagokc. Coob-
awecs cocyabl. 'uapaBandeckre MeXxaHU3MBbl.

AtMmocdepa 3eMnu U atMochepHoe AaByeHUe. [IpUUHHBI cyle-
CTBOBaHUs BO3AYIIHONW 060y1049ku 3emuu. OnbiT Toppuyesnnu. Us-
MepeHUe aTMOCPepHOro JaBJjeHHs. 3aBUCUMOCTb aTMOCepHOro
JaBJIEHUS OT BBICOTHI HaJ, ypoBHeM Mops. [Ipubopsl A uaMepeHus
aTMochepHOTO JaBJIEHUS.

JlelicTBYe KU KOCTU U ra3a Ha IOTrpy>KEHHOE B HUX TeJio. BeiTa-
KUBawlas (apxuMenoBa) cuia. 3akoH Apxumeza. [lnaBaHue TeJ.

BosayxonsiaBaHue.
Hdemoncmpayuu
1. 3aBUCUMOCTbB JiaBJIeHUs rasa oT TeMIepaTyphl.
2. Ilepepaya fjaBieHUA )KUAKOCTbIO U Fa30M.
3. CooGmaromnuecs cocybl.
4. TuapaBInYecKUi npecc.
5. IposiBsieHne felcTBUS aTMOCPEPHOro JaBJIEeHHUS.
6. 3aBHCHMOCTb  BbITAJKHBaWIled cujJbl 0T 00BEMa

MOTPY>KEHHOWYACTH TeJsia U MJIOTHOCTH KUJIKOCTU.

7. PaBeHCTBO BBITAJIKUBAKIIEN CUJIBI BECYy BBITECHEHHOM KUJTKO-
CTHU.

8. YcyoBue MaBaHUA TeJsl: NJIaBaHUE WJIM MOTPYKeHUe Tesa B 3a-
BHCHUMOCTHU OT COOTHOIIEHHUS MJIOTHOCTEH Tesia U XXKUJKOCTH.

Jabopamopuvie pabomul u onvimol

1. UccnepoBaHue 3aBUCMMOCTH Beca TeJia B BOJie OT 06'béMa NOTpy-
’KEHHOM B KUJKOCTb YaCTH TeJia.
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2. OnpenesieHUe BbITAJKHUBAKOIEN CUJIbI, AEUCTBYIOlEN Ha TeJlo,
MOTrpy>KEHHOE B »KUJKOCTb.

3. [IpoBepka HE3aBHUCHUMOCTHU BbITAJKHUBAIOIEN CUJIB], JEeHCTBYIO-
1€ Ha TeJIo B 3KUAKOCTH, OT MacCChl TeJia.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb BbITaJKHUBawOLleH
CUJIbl, AeNCTBYIOLleN Ha TeJo B >XUJAKOCTH, OT 00béMa moOrpy-
’KEHHOM B KUJKOCTb YAaCTH TeJia U OT IIJIOTHOCTH KHUAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WJH KOHCTPYUPOBAHHUE JIOJKH U
onpejesieHue eé rpy30noAbEMHOCTH.

Paszzaen 5. Pa6oTa M MOLIHOCTb. JHEpPrusi

MexaHu4eckasi pa6ota. MOLIHOCTB.

[lpocThle MexaHWU3MbI: pbIYar, 6JIOK, HAKJOHHAas IJIOCKOCTb.
[IpaBu/i0 paBHOBecHs pbluara. [[pyMeHeHue IpaBUja paBHOBeCUs
pblyara kK 6Ji0Ky. «30/10TOe mpaBuJio» MexaHUKU. KIIJ| mpocTbix
MeXaHU3MOB. [IpocTbhie MexaHU3MBI B OBITY U TEXHHKE.

MexaHnundyeckas sHepruda. KnHetnyeckas v noTeHL Ma/IbHasA 3Hep-
rud. IlpeBpallileHMe OAHOro BHJAA MeXaHUYECKOW 3HEPruu B
JpYyroi.3aKoH COXpaHEeHUsI SHEPTUU B MeXaHUKE.

demoncmpayuu

1. IIpuMepbl NPOCTBIX MEXaHU3MOB.

JlabopamopHuvle pab6omuvl u OnbimMmbl

1. OnpepesieHde pabOThl CUJIbl TPEHHUS NPU PaBHOMEPHOM JBIHKe-

HHUM TeJla 10 FTOPU30HTAJIbHOU NOBEPXHOCTH.

2. UccnepoBaHue yca10BUM paBHOBECHS pblyara.

3. UsmepeHue KII/] Hak/JI0HHOM MJIOCKOCTH.

4. V3yyeHU e 3aKOHA COXPaHEHUS] MeXaHU4YeCKON 3HepruHu.

8 knacc

Pa3aeu 6. TensioBble ABJI€HUST

OCHOBHBIE MOJIO)KEHHUSI MOJIEKYJAPHO-KHMHETHUYECKON Teopuu
CTpoeHHU4d BelllecTBa. Macca ¥ pa3Mepbl aTOMOB U MoJieKyJ. OnbITH],
NMOATBEPXKJAIOLMe OCHOBHbIE NOJIOXKEHHS MOJIEKYJISAPHO-KUHeTUYe-
CKOU TEeOpHH.

Mopesiu TBEPAOroO, )KUJAKOTO U ra3000pa3HOro COCTOSIHUM Bellje-
crBa. Kpucrannudeckue u amopdHsbie Tesna. O6'bsiCHEHNE CBOWCTB
rasos, )XUJKOCTeN U TBEPABIX TeJ Ha OCHOBE MOJIOXKEHUH MOJIEKY-
JISIpHO-KMHeTHU4YeCcKol Teopru. CMauyMBaHMe U KallUJJIIpDHbIe siBJIe-
HUs1. TensioBoe paclliMpeHHe U CKaTHUe.

Temnepartypa. CBA3b TeMIepaTyphbl CO CKOPOCTbIO TENJIOBOrO [IBU-
>KeHMsl d4acTull. BHyTpeHHAs 3Heprusa. Cnocobbl H3MeHeHUd



BHYTpPEHHeH 3Hepruu: Telonepejayda U coBepileHue paboThl. Bugbl
TenJionepeAayu: TeNJ0NPOBOJHOCTb, KOHBEKIIMS, U3JIyUEeHHeE.

KosinuecTtBo TemnsioThl. YjaenabHash TENJOEMKOCTb BelecTBa. Te-
IIJI00OMEH U TelJIOBOe paBHOBecHe. YpaBHeHHe TeIJ0BOro 6aJjaHca.
[lnaBysieHHEe U OTBepJEeBaHUE KPUCTA/JIMYECKHUX BELIECTB. YebHas
TemJioTa mJaBjeHUs. [lapoo6pasoBaHre U KoHJeHcauus VcmapeHue
(MC). Kunenue. YaenbHasl TenjoTa apoo6pasoBaHUsi. 3aBUCUMOCTb
TeMIlepaTypbl KUIEHUSA OT aTMOCOEpPHOro JaBJeHUS.

BiaxxHOoCTBb BO3AyXa.

JHeprus TOMNJHUBA. Y/eJbHas TelJoTa CrOpaHUA.

Mpunnunel pab6oThl TenyoBbix aABurartesied KIIJ| TemnsoBoro
ABurareJsisi. TensioBble JBUraTe /M U 3alllUTa OKpYy»Kalollel cpesbl
(MQ).

3aKOH COXpaHeHHUs U NmpeBpallleHHs] JHEPTruy B TEMJIOBBIX NpPO-
neccax (MC).

demoncmpayuu

1. HaburogeHre 6pOyHOBCKOTO JIBMXKEHUS.

2. Ha6nroaenue quddysumn.

3. HabusirogeHue sBJIeHUN CMayuBaHUA U KalUWJJISIPHBIX sIBJIe-
HUMH.

Hab6usogeHue TenJoBOro pacluiupeHUs TeJl.

. 3MeHeHUe faBJieHUs ra3a Npu UI3MeHEHUU 06'béMa U HarpeBa-
HUH UJIU OXJIAXKIEHUU.

. [IpaBusa usmMmepeHud TemMmneparTyphbl.

. Buabl Tensionepesayu.

. Oxy1axkaeHUe IpU COBEPILLIEHUU paboThlI.

. HarpeBaHue npu coBeplieHNH pa6oThl BHEIHUMHU CUJIAMHU.

10. CpaBHeHHe TENJOEMKOCTEN pa3/IMYHbIX BEILeCTB.

11. HabawoaeHue KUIIeHUs.

12. Ha6aopenue MIOCTOSAHCTBA TeMIlepaTypbl npu

NJIaBJIEHUH.

13. Moge/iy TEMJIOBBIX JIBUTAaTEJIEN.
JlabopamopHuvle pabomuvl u Onbimbl
1. OnbITHI 10 OGHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPU-

TSXKEHUS.
2. OnbITHI O BbIpalllMBaHUIO KPHUCTAJIJIOB IOBAPEHHON COJIM WU
caxapa.

3. OnpIThI IO HAOGJIIOJAEHUIO TENJIOBOTO PACHIMPEHUs ra3oB, KU/-
KOoCTel U TBEPbIX TeJl.

. Onpesenenyve aBjaeHUs BO3/Ayxa B 6aJlJIOHE IIPHUIA.

. OnBITE], JeMOHCTpUpYIOLIHe 3aBUCUMOCTDb JAaBJIeHHUs BO3/yXaoT
ero o6'béMa 1 HarpeBaHUs WU OXJIAXKEeHUS.

SIS
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6. IlpoBepka runoTresbl JUHEHHOW 3aBUCHUMOCTH [AJHUHBI CTOJIGHKA
KUJKOCTH B TEPMOMETPUYECKON TPYOKe OT TEMIIEPATYPHI.
7. HabusofieHve H3MeHeHUs BHYTPEeHHeW 3Hepruu Tesa B pe3yJb-
TaTe TeIJoNepeadyd U paboThl BHELIHUX CHJL.
8. UcciepoBaHue siBJeHUs TelJIOOOMeHa NPU CMeUIMBaHUU XO-
JIOOHOU U ropsiyeu BOAbI.
9. OnpefesieHue KOJIMYEeCTBAa TEIJIOThl, MOJY4YeHHOro BOJOU HpU
TenJIOOOMeHE C HarpeThIM MeTa/JIMYECKUM ITUJIUHPOM.
10. OnpepnesieHre yaelbHOU TeNJIOEMKOCTHU BelleCTBa.
11. UccnepoBaHue npouecca UCIapeHUs.
12. OnpepesieHUe OTHOCUTEJIbHOM BJIQXKHOCTH BO3JyXa.
13. OnpeJesieHue yaebHON TENJIOTHI [IJ1aBJEHUSA JIbJA.

Paspaen 7. dleKTpUYeCKUe U MarHUTHbIE SIBJIEHUS

JnexkTpusaunua TeJ. /IBa pojaa 3JieKTpUYeCKHUX 3apAfoB. Bzanmo-
JeWCTBUE 3apshDKEeHHbIX Tes. 3akoH KysioHa (3aBHCHUMOCTB CHJIBI
B3aMMOJeMCTBUA 3apAKEHHBIX TeJl OT BeJWYMHBI 3apA/0B U paccTo-
AHUA MeX/Jy TeJaMHu).

dJiekTpudeckoe noJsie. Hanps»k€éHHOCTh 3/IEKTPHUYECKOTO MOJIA.
[IpyHLUMO Cynepno3ULUH 3J1IeKTPHUYEeCKHX NoJiel (Ha KauyeCTBEHHOM
YPOBHE).

HocuTenu ajieKTprUdecKUX 3apAaA0B. DJIeMeHTapHbIN 3J1eKTpUYe-
ckuil 3apsag. CtpoeHue aToMa. [IpoBOJHUKY U IM3JIEKTPUKU. 3aKOH
COXpaHEeHMUS 3JIEKTPUYECKOro 3apda/a.

JJ1eKTpUYeCcKHUi TOK. YCJ0BUs CyleCTBOBaHHUS 3JIEKTPUYECKOTrO
ToKa. UCTOYHUKHU NMOCTOSAHHOrO TOKa. /leliCTBUA 3JIeKTPUYECKOro
TOKa (TenJioBOoe, XUMHUYECKOe, MarHUTHOE). JJIEKTPUIECKUN TOK B
KHUJKOCTSIX U rasax.

JsekTpudeckad nenb. Chia Toka. JJIeKTpUYeCKOoe HalpsKeHHe.
ConpoTHB/JeHHEe NPOBOAHUKA. Y/eJbHOE CONPOTHBJIEHHE BellecTBa.
3akoH OmMa f1a yyacTKa Lenu. [locienoBaTesbHOe U NapaJljie/lbHOE
coeJlMHeHHE IPOBOJHUKOB.

PaboTa 1 MOIIHOCTBH 3JIEKTPUYECKOr0 TOKa. 3akoH /Jlkoynsa—
JleH1a. dJleKTpHUYecKHe LlellU ¥ IOTpebuTe 1 3J1eKTPUIeCcKoH aHep-
ruu B 66ITy. KopoTKoe 3aMbIKaHUe.

[locTosiHHbIe MarHUThl. B3anMoielicTBHe NMOCTOSIHHBIX MAarHUTOB.
MarnuTHoe mnoJie. MarHuTHoe mnoJe 3eMJIM U ero 3HadyeHUe JAJs
kM3HU Ha 3emJie. OnbIT IpcTeAa. MarHMTHOe MoJie 3JIEKTPUYECKOTO
ToKa. [I[puMeHeHHe 3JIeEKTPOMarHUTOB B TexHHUKe. /[lelicTBMe Mar-
HUTHOTO I0JI Ha NPOBOJHUK C TOKOM. JJIeKTpOJBUTaTe b NOCTOSH-
Horo Toka. Hcmosb3oBaHHWe 3JeKTpoJBUraTesled B TeXHUYECKUX
YCTPOMNCTBAaxX U Ha TPaHCIOpTe.



OnbiTel ®apases. ABieHHe 3/1eKTPOMarHUTHOW UHAYKLUU. [Ipa-
BuJio JleHua. dyiekTporeHepaTop. Cnoco6bl MOJIy4eHHUsI 3J1eKTpUuie-
CKOU 3HEepruu. JJIEKTPOCTAHIIUU Ha BO30OOHOBJISIEMBIX UCTOYHUKAX
3HEepruu.

demoncmpayuu

1. dseKkTpu3aLus TeJl.
2. IBa poja 3JIeKTpUYECKUX 3aps[oB U B3aUMOJEWUCTBUE 3aps-
KEHHBIX TeJl.
3. YCTpOHCTBO U AelCTBHE 3JIeKTPOCKOIIA.
4. JnekTpocTaTUYecKass MHAYKLUA.
5. 3aK0H coxpaHeHUH 3JIEKTPUIECKHUX 3aPsiJOB.
6. [IpOoBOAHUKH U U3JIEKTPUKH.
7. MopenvupoBaHUe CHUJIOBBIX JUHUN 3J1€KTPUUECKOTO MOJIS.
8. UCTOYHUKH NOCTOSIHHOTIO TOKa.
9. lelicTBUA 3JIEKTPUYECKOT O TOKA.
10. D/1eKTPHUYECKHHN TOK B XKUJKOCTH.
11. 'a3oBbI¥ pa3pAaa,
12. U3MepeHUe CUJIBI TOKA aMIIEPMETPOM.
13. U3MepeHUe 3JIeKTPUUYECKOT0 HANpPSXKEHHSI BOJbTMETPOM.
14. PeocTaT U MarasvuH CONpOTUBJIEHUH.
15. B3auMoeicTBYe NOCTOSIHHBIX MAarHUTOB.
16. MogenupoBaHue HEBO3MOXXHOCTHU pasfieleHUs MOJIIOCOB Mar-
HUTA.
17. MopenupoBaHHe MarHUTHBIX HOJIEW MOCTOSHHBIX MarHUTOB.
18. OnbIT dpcTena.
19. MarHuTHOeE 110JIe TOKA. JJIEKTPOMarHur.
20. [leficTBMe MarHMTHOTO M0Ji1 HA IPOBOJAHUK C TOKOM.
21. dDneKTpoZABUTraTeEb IOCTOSIHHOIO TOKA.
22. UccnenoBaHue siBJIE€HUS 3JIEKTPOMAarHUTHOU UHAYKILUH.
23. OnpeiTel Papages.
24. 3aBUCHMOCTb HallpaBJIeHUSI UHAYKLMOHHOTO TOKA OT yCJIOBUHET0
BO3HHUKHOBEHHUS.
25. dJIeKTporeHepaTop NOCTOSSHHOTO TOKa.
JlabopamopHuvle pabomuvl u Onbimbl
1. OnbITHI MO HAGJIAEHUIO 3JIEKTPU3AIUH TeJ UHAYKIUEU U MpH
CONMPHUKOCHOBEHMUH.
2. HccnepoBaHue JeHCTBUS  3JIEKTPUYECKOTO TOJSA  Ha
NMPOBOJAHUKU U JUIJTEKTPUKH.
3. Coopka W mpoBepKa pPabOThl 3JIEKTPUYECKOU LeNH MOCTOSHHOTO
TOKa.
4. I3MepeHUe U peryJiupoBaHUe CUJIbI TOKA.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

. U3MepeHue u perysinpoBaHUe Hanps>KeHUsI.

HccnepoBaHve 3aBUCUMOCTH CHJIBI TOKa, UAYLIEro 4yepe3 pe-
3HUCTOpP, OT CONPOTHBJIEHHUS Pe3UCTOpa U HaNpsKEHHUS Ha pe3u-
cTope.

OnbITHI, AEMOHCTPUPYIOLHE 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
NPOTHUBJIEHUs] NMPOBOJHHUKA OT €ro JJIMHBI, MJIOLAJU IOolepey-
HOT0 CeYeHHUs U MaTepUaa.

. [IpoBepka npaBuJia CJA0KEHHUS HANpPSHXKEHUW NpU HoceloBa-

TeJIbHOM COe/IUHEHHUH [IBYX PE3UCTOPOB.

. [IpoBepka npaBuJia AJis1 CUJIbl TOKA IIPH NapaJijieJIbHOM CoeH-

HEHUH PE3UCTOPOB.

OmnpefesieHre paboThl 3JIEKTPUIECKOTO TOKA, UAYIIErO Yepes
pesucrop.
Onpenenenve MOIIHOCTH 3JIEKTPUIECKOT O TOKa,

BblJeJIieMOMHaA pe3UCcTope.
HccnenoBaHne 3aBUCMMOCTH CUJIBI TOKA, UAYIETO Yepes JiaM-
MOYKYy, OT Hallps>XKeHHs Ha HeM.
Onpenenenue KIl/l HarpeBaTeJis.
UccnesoBaHre MarHUTHOIO B3aWMOJeHCTBUA MOCTOSTHHBIX Mar-
HUTOB.
H3ydyeHHe MarHUTHOIO MOJISI NOCTOSHHBIX MAarHUTOB IPH HX
00’ beUHEHUHU U Pa3/ie/IeHUH.

HccnepnoBanue  f[eWCTBUA  3JIEKTPUYECKOro TOKa  Ha
MarHUTHYIOCTPEJIKY.
OnbITHI], JE€MOHCTPUPYIOLME 3aBUCHMOCTb CHJIBI B3aWMOJeN-
CTBHS KaTyLIKHU C TOKOM U MarHUTa OT CUJIbl TOKa U HanpaBJie-
HUA TOKa B KaTyIIKe.
H3y4eHne feldCTBUS MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
KoHcTpynpoBaHMue U U3ydeHHe paboThl 3JIeKTPOJBUTATEIS.
Hsmepenue KII/l annekTpoBUraTeJbHON YCTAaHOBKH.
OnBITHI IO UCCJIE€L0BAHUIO ABJEHHUS 3JIEKTPOMarHUTHOU UHAYK-
LIMH: HUCCleloBaHUe U3MEHEHU N 3Ha4YeHUA U HanpaBJleHUs UH-
AYKLMOHHOTO TOKa.

9 knacc

Pa3zaen 8. MexaHH4YecCcKHe ABJI€HUSA

MexaHun4yeckoe ABHUXEHHEe. MaTepI/IaJIbHaH Toyka. CucreMa OT-
cyéta. OTHOCUTENIBHOCTh MEXaHHWYEeCKOro ABWXXKeHUs. PaBHoMepHoe
HpHMOHHHefIHoe ABHUXKEHHE. HepaBHOMepHoe HpHMOJlPIHeI;’IHoe ABHU-
JKeHue. CpeﬂHHH M MITHOBEHHad CKOPOCTb TeJia IPU HEpaBHOMEP-
HOM ABHXEHHH.



YckopeHnune. PaBHOyCKOpeHHOe IpsIMOJIMHEeHHOe ABHKeHHe. CBo-
6oaHoe nageHue. OnbIThl [anuies.

PaBHOMepHOe ABHXXeHHe 0 OKpY>KHOCTH. Ileproz u 4dactoTa 06-
paiieHus. J/InHellHass M yrJjoBasd CKOPOCTH. lleHTpocTpeMuTesbHOE
YCKOpeHHe.

IMepBobiit 3akoH HbloTOHA. BTOopoi 3akoH HeioToHa. TpeTuit 3a-
KOH HbloToHa. [IpyHIUI Cylepno3uLiUM CUIL.

Cuua ynpyroctu. 3akoH ['yka. Cusia TpeHUs: cuJjia TPEHUSA CKOJIb-
>KEeHMU s, CHUJIa TPeHUs N0KOos, ApYyTHe BUAbl TPEHUH.

CuJa TSKeCTH Y 3aKOH BCEMHUPHOIO TATOTeHUA. YCKOpeHHe CBO-
6osHOro nageHus. JBumkeHue miaaHeT Bokpyr CosiHna (MC). IlepBas
KOCMHYecKas CKOpocTb. HeBecoMOCTb 1 neperpyskHu.

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

Umnysbc Tesna. U3mMeHeHue umnyJsbca. UMnynbc cuibl. 3aKOH
coxpaHeHHUs UMNyabca. PeakTuBHOe ABU>KeHUue (MC).

MexaHu4yeckasi paboTa 1 MOIIHOCTb. PaGoTa cuJ TsXKecTH, ynpy-
roctH, TpeHus. CBsA3b aHepruu u paboTsl. [loTeHMa/IbHAsA SHEPTrUs
TeJla, MOJHATOTO HaJ IOBEPXHOCTbIO 3eMJH. [loTeHUMaJbHasA
3Heprusa CKaTol npyxuHbl. KMHeTudeckasa aHepruda. Teopema o
KMHETUYEeCKOH 3Hepruu. 3aKOH COXpaHeHUd MeXaHU4YeCKOH
3HEepruu.

Hdemoncmpayuu

1. HaGurofieHHe MeXaHUYeCKOro [ BIDKEHHUs] TeJjla OTHOCUTEeJbHO
pasHBIX TeJ OTCYETA

2. CpaBHeHMe NyTel M TPAeKTOPHUH [ABWXKEHHUSA OJHOTO M TOrO XKe
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa

3. U3MepeHHe CKOPOCTH U YCKOpPEeHUs NPSIMOJIMHENHOrO JBHXe-
HUS.

4. UccnenoBaHre NPpU3HAKOB PAaBHOYCKOPEHHOTO ABUXKEHUS.

. HabnroneHue ABU>KeHUs TeJla IO OKPY>KHOCTH.

6. HaGuofieHHe MeXaHHWYeCKHUX SIBJIEHUH, NPOUCXOAALIUX B CH-
cteMe oTcuéTa «Tesexka» NpU eé paBHOMEPHOM U YCKOPEHHOM
JBH>KEHUU OTHOCUTEJIbHO KabHHeTa GU3UKH.

7. 3aBUCHUMOCTb YCKOpPEHHs Tesa OT Macchl TeJjla U JeHcTByloulei
Ha Hero CHUJIBL.

8. Hab6usiojeHue paBeHCTBa CUJ NIPU B3aUMO/JeHCTBUHU TeJl.

9. U3MeHeHHe Beca TeJsla IPU YCKOPEHHOM [ BI>KEHHUH.

10. [lepegavya umnyJibca Npu B3aUMOJeNCTBUH TeJl.
11. Tlpeo6pa3oBaHUsl IHEPIUU NIPHU B3aMMOJEHCTBUH TeJl.

ul
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12 CoxpaHeHHe UMIYyJiIbCa IpPU HEYNpPyroM B3aWMOJENCTBHUU.



13. CoxpaHeHHe UMNYyJbCa NPU aGCOJIIOTHO YIPYroM B3aUMOJEH-
CTBUHU.
14. Ha6sroqeHue peaKTUBHOTO JIBUKEHUSI.
15. CoxpaHeHHe MeXaHUYeCKOW 3HEePruy Npyu CBOGOIHOM MaJeHUH.
16. CoxpaHeHHe MeXaHU4YeCKOH SHepruu Npu ABHUKEHHUU TeJa Mo/
JEeNUCTBUEM NPY>KUHBI.

Jabopamopuvie 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 HAKJIOHHOM MJIOCKOCTH.

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: €CJU 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.
. OnpepneneHue ko3ddULIeHTA TPEHUA CKOJIbXEeHHH.
OnpegesieHHe XXECTKOCTU NPY>KHUHBIL.
9. OnpefeneHrue paboThl CUJbI TPEHHUs NMPHU PABHOMEPHOM [IBMIKe-
HHUMU TeJla 10 FTOPU30HTAJTbHOU NOBEPXHOCTH.
10. OnpepeneHue paboThl CUJIbI YIPYTrOCTH NPH NOABbEMe Irpysac
HCII0JIb30BaHUEM HENOABH>KHOT0 U TOJBUXKHOTO O6JIOKOB.
11. U3ydyeHUe 3aKOHA COXpaHEHUS SHEPryu.

[oelN]

Pa3aes 9. MexaHn4YecKHe KOJIe6aHUA U BOJIHbI

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

Ko0JIe6aTeJbHOM JBHKEHHUH.

3aTyxampliue KosebaHus. BeiHyK/1leHHbIe KosiebaHusA. Pe3oHaHc.
MexaHuuyeckue BoOJIHBIL. CBolcTBa MexaHHYecKUX BoOJIH. I[Ipo-
JOJIbHBIE U MTONlepeYHble BOJIHBI. /lJIMHA BOJIHBI U CKOPOCTH €€ pac-
npocTpaHeHUs. MexaHUUYeCKHe BOJHBI 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. Ha6usironenre koJsie6aHuM Tesl noJ AeHCTBHEM CHUJIBI TSXKECTHU
Y CUJIBI YIIPYTOCTH.

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

. HabsiroieHune BbIHYXK/IeHHBIX KOJIe6aHUH U pe30HaHca.

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

5. HabsrojeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTHUYeCKHU pe30HaHC.

JlabopamopHuvle pabomuvl u onvimul

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

2. OnpepnesieHUEe 4aCTOTHI U NepHo/ia KoyiebaHUU NPY>KUHHOTO Ma
ATHUKA

3. UccnegoBaHue 3aBUCUMOCTH Iepuojia KoyiebaHUU MO/IBENIeHHO-
ro K HUTU 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, [JEMOHCTpHUpYyWOILIWe  3aBUCUMOCTb  Iepuoja
KoJIe6aHUM MNpPY>KWUHHOTO MasATHHMKA OT Macchl TIpysa H
KECTKOCTHU NPY>KUHBL.

7. U3MepeHUe yCKOpeHUs1 CBOOGOHOTrO NajieHusl.

w

Paszpaen 10. JeKTpOMarHUTHOe IMoJie M 3JIEKTPOMarHUTHBIE
BOJIHBI

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

JseKTpoMarHuTHas npupona cBeTta. CKoOpocThb cBeTa. BoyiHOBbIE
CBOICTBa CBeTa.

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

Jlabopamopnsie 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 CosiHIa U JIyHbl. OTpakeHHe cBe-
Ta. [lslockoe 3epKasio. 3aKOH OTpa)KeHHsl CBeTa.



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

Jlunza. Xop snydeit B anH3e. OnTHUdeckas cucTeMa ¢oToamnmnapa-
Ta, MUKpockomna u tesieckona (MC). ['1a3 kak onnTu4Yeckas CUCTeMa.
B/1iM30pyKOCTh U Ja/IbHO30PKOCTh.

PasnokeHue 6esoro ceeta B criekTp. OnbiThl HbtoTOHA. Ciioke-
HHUe ClIeKTpaJIbHBIX 11BeTOB. /lucnepcus ceeTa.

demoncmpayuu

1.
2.
3.

O Nk

10.
11.
12.

[IpsiMmo/IMHeliHOEe paclpoCcTpaHeHUe CBETa.

OTpakeHUe cBeTA.

[TosryyeHre U306paXKEHUU B MJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.

[IpesiomyieHuE cBeTA.

OnTUYecKuil CBETOBOJ,

Xop nydeu B cobUparomieu JIMH3e.

Xop nydel B paccenBamwolel JUH3eE.

[lonryyeHre n306pakeHUH C TOMOIBIO JIMH3.

[IlpuHuun geicrBus doToamnmnapara, MUKPOCKONA M TeJIECKO-
na.

Mogess ryiasa.

PassiokeHUe 6€J10T0 CBeTa B CHEKTP.

[MonygeHue 6e10T0 CBeTA IPHU CJI0XKEHUH CBeTa PAa3HbIX [IBETOB.

JlabopamopHuvle pab6omuvl u OnbimMmbl

1.

2.

S

o

HccenoBaHue 3aBUCUMOCTH yTJia OTPaXKeHUsI CBETOBOTO JIy4a
OT yrJia naJeHHusl.

H3ydyeHne XapaKTepUCTHK U300parKeHUs IIpeiMeTa B IIJIOCKOM
3epkaJle.

HccnenoBaHue 3aBUCUMOCTH yTJa NpeJOMJIEHHsS] CBETOBOIO Jy-
4Ya OT yrJia aJeHus Ha FPaHUIle «BO3AyX—CTEKJIIO».
[TonyyeHHe nzob6pakeHUH C IOMOLLbIO cOOGUparoLiei JTUH3HI.
OnpeneneHue GOKYCHOrO pacCTOSIHUSI Y OITHYECKOM CUJIBI CO-
Guparolei JIMH3bI.

OmnbITHI 10 Pa3JIOXKEHHUIO 6€JI0r0 CBETA B CIIEKTP.

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

Pa3aen 12. KBaHTOBBIE ABJIEHUST

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. M30TomnkblI.
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PagvoakTuBHBIEe mpeBpalleHusd. Ilepuos mosypacnaga aTOMHBIX
aznep.

AnepHble peakMU. 3aKOHbI COXpaHEHH S 3apsL0BOr0 U MacCOBO-
ro yvces. JHEPrus CBA3U aTOMHBIX A7ep. CBA3b MacChl ¥ 3HEPTHH.
Peaknuu cuHTesa u fesieHus aaep. Mctounuku sHepruu CoJsiHIA U
3Bé3a (MCQ).

fApnepHas aHepreTHKa. /lecTBHUA palMOaKTUBHBIX U3JIy4eHUN Ha
>KuBbIe opranusmel (MC).

demoncmpayuu
CneKTpbl U3JIyYEHHS U MOTJIOIIeHHUA.

. CneKTphbl pa3JIUYHbIX ra30B.

CnekTp BogopoJa.

Ha6.u1toneHue TpeKkoB B KaMepe BuibcoHa.

Pa6oTa cyéTyrKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussydeHuss NpUPOSHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jabopamopuvie pabomurt u onvimol

1. HabusitofeHUe CHJIOLWIHBIX M JIMHENYaTbIX CIEKTPOB M3Jyde-

HUA.

2. UccnepoBaHre TpeKOB: U3MepPEHHUE SHEPTUH YAaCTULLbI 10 TOP-

MO3HOMYy Ny TH (1o dpoTorpadusam).

3. U3MepeHue pagroakTUBHOTO dOHAa.

ok wh e

IloBTOpPUTENbHO-06061AI0IUI MOJY/Ib

[loBTOPHUTENBHO-0000AIOIMN MOAYJb NpeJHa3HAaYeH JJs CHU-
cTeMaTH3alMU U 06O6IIeHUS NMPEAMETHOTO COJIEPXKaHUSA U OIbITa
JesTeNIbHOCTH, NTPUOOPETEHHOTO NMPU U3YYEHUU BCEro Kypca ¢usu-
KU, a TakKe [l MOArOTOBKU K OCHOBHOMY TOCy/JapCTBEHHOMY 3K-
3aMeHy o ¢QU3UKe [JisT 00y4armlUXCS, BbIOPABUINX 3TOT y4eOHBIN
npeMer.

[lpy M3y4yeHUU AAaHHOTO MOAYJisl pealusylTcsad U CUCTEMaTU3U-
pYIOTCS BUABI AeSITEJIbHOCTH, HA OCHOBE KOTOPBIX 06ecliednBaeTCs
JOCTHXKeHUe NpeAMeTHbIX U MeTalpeAMeTHbIX MJIAaHUPYEMbIX pe-
3yJIbTAaTOB 00y4YeHHs, pOpMHUPYyeTCsd eCTeCTBEHHO-Hay4yHasg rpaMoT-
HOCTb: OCBOEHHE HAay4YHbIX METOJ0B HUCCAeJOBaHUS SIBJEHUH NPUPO-
Obl U TeXHUKU, OBJIaJlIeHHE YMEeHHUSIMU 0O bACHATb QU3UYECKHE SIB-
JIeHUs], IpUMeHsIsl NMOoJIydyeHHble 3HaHU#A, pellaThb 3a4ayd, B TOM
YyHucJie KaueCTBEHHbIE U 3KCIIepUMEHTAalbHbIE.

[MpuHUNUanbHO AEeATe/JbHOCTHBIN XapaKTep AaHHOro pasjeJa
peasusyeTcs 3a CYET TOrO, YTO ydalluecs BBINOJHAIT 33aJaHUsl,
B KOTOPBIX UM NpeJJiaraeTcs:



- Ha OCHOBe IOJIYYEHHBIX 3HAaHUU paclo3HaBaTb M HAY4YHO 06BSC-
HATb (puU3MUYecKUe ABJEHHUSA B OKpYXKalwlled NpHUpoJe U IMOBCeJ-
HEeBHOM >KU3HHU;

HCI0JIb30BaTh HAy4yHble METO/bl UCCAeN0BaHUSA QU3HUUYECKUX SIB-
JIeHWH, B TOM 4HUCJIe [Js1 IPOBEPKU TUIIOTE3 U MOJIydYeHUs Teope-
THYECKUX BbIBO/IOB;

- 00'bSICHSAITh Hay4YHble OCHOBbI HanboJiee BaXKHbIX IOCTUXKEHUH CO-
BpEeMEeHHBIX TEXHOJIOTUH, HalpUMep, NTPAKTUUECKOTO HUCII0Jb30-
BaHUs pPa3/IMYHBbIX UICTOYHHUKOB 3HEPTUHU Ha OCHOBe 3aKOHA Ipe-
BpallleHUsl U COXpaHeHHs BCeX U3BECTHBIX BU/I0OB SHEPTHH.
Kaxkpass U3 TeM JaHHOTO pas/iesia BKJIOYAET 3KCIepUMeHTa/lbHOe

Hhccae0BaHMe 006o06Ialwinero xapakTepa. Pasjesn 3aBepiuaeTcs
MpoBeJleHUEM [UArHOCTHYECKOW U OLIEHOYHOH paboThl 3a KypC OcC-
HOBHOM IIKOJIBL.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBLLEF0 O6PA30BAHUA

UsydyeHue y4e6HOro mpeamera «Du3vKa» Ha YpOBHE OCHOBHOTO
o6ulero o6pa3oBaHUs JO/KHO 0GecrneYyuBaTh JOCTHXKEHHUE CJeflylo-
LIMX JIMYHOCTHBIX, MEeTAalpeJAMeTHbIX U NMPeAMETHbIX 06pa3oBaTe/ib-
HbIX PE3YJIbTATOB.

JMYHOCTHbIE PE3Y/IbTATHI

Ilampuomuueckoe éocnumanue:

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

—I€EHHOCTHOE OTHOIIEeHHEe K JOCTHXXEHHSIM POCCUUCKUX Y4é-
HBIX-PHU3UKOB.

I'pasicoanckoe u Oyxo6Ho-HpascmeeHnoe ocnumanue:

—TrOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B 06CYyX/JeHUH OOIEeCTBEHHO-
3HAYUMBbIX M 3TUYECKUX Npo6JieM, CBA3aHHBIX C NPAaKTUYECKUM
NIpUMEeHEHHEM JOCTHKeHUH PU3UKH;

—O0CO3HaHHWEe BaXKHOCTH MOPAJIbHO-3TUYECKUX NPUHIUIIOB B Jes-
TEeJbHOCTH YYEHOTO.

Dcmemuueckoe eéocnumanue:

—BOCIPUSATHE 3CTETUIYECKUX Ka4eCTB PU3NIECKON HAYKHU: eé rap-
MOHHYHOT'O NOCTPOEHUH, CTPOTOCTH, TOYHOCTH, IJAKOHUIHOCTH.
Ilennocmu nayunozo nosnanusn:

—OCO3HaHUeE IIeHHOCTH PU3NUECKOH HAayKH KaK MOIJHOIO HHCTPY-
MeHTa MO3HAaHMUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEH-
el cocTaBJALEN KYJAbTYPhI;

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

Dopmupoéanue Kyabmypbl 300P06bA U IMOUUOHATIbHOZO
onazononyuus:

—OCO3HaHMe LIeHHOCTH 6e30MacHOro o6pasa *HU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NpPaBUJ 0E30MacHOTO IMOBeje-
HHUSA HA TPAHCIIOPTE, HA AOPOTaX, C 3J1eKTPUIECKUM U TENJIOBbBIM
060pyZl0BaHUEM B JJOMAIIHUX YCJA0BUX;

—cdopMHUpPOBAHHOCTb HaBbIKa pedJeKCcHH, IpU3HAHHE CBOEro Ipa-
Ba Ha OLIMOKY M TAKOrO Ke IpaBa y Apyroro yejoBekKa.
Tpyooeoe eocnumanue:

—aKTHBHOE y4yacTHe B pellleHWH NpPaKTHUYeCKUX 3aZay (B paMKax
CeMbH, IIKOJIbI, TOPO/a, Kpasi) TEXHOJIOTUYECKON U COLMAJIbHOU
HanpaBJIEHHOCTH, TPEOYIOLIUX B TOM YHC/Ie U PU3HNIECKUX 3Ha-
HUH;



—WHTepeC K MPaKTUYeCKOMY U3YYeHUI0 NMpodecCcui, CBA3aHHbIX C
dusukKom.

DKonocuueckoe eocnumanue:

—OpHUeHTalMs Ha NpuMeHeHHe GU3NYECKUX 3HAHUU JJIs pelleHUs
3a/1a4 B 06JIaCTH OKPY»KaroIlel cpe/ibl, IJIAHUPOBAHUS ITOCTYIIKOB
Y OLIeHKU UX BO3MOXXHBIX IOCJEeACTBUH JJIs1 OKpY>Kalollel cpefbl;

—O0CO3HaHUe IJ106a7bHOr0 XapakKTepa 3KO0J0THYEeCKUX Npob6JieM U
NnyTel UX pelieHus.

Aoanmayun o0yuarOuiezocs K U3IMEHAIOUIUMCS YC106U-

AM COUUANIBHOU U RPUPOOHOTL CPeobl:

—MOTPeO6HOCTh BO B3aMMOJEWCTBUU NPU BBINOJHEHUU HCCIE0Ba-
HUU M NpoeKTOB GH3UYECKOW HaNpaBJIeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSAM JPYTHUX;

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

—noTpe6HOCTh B OPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae dpop-
MYJIMPOBAaTh UJeH, NOHATHSA, TUNIOTE3bl 0 GU3NIECKUX O00'BEKTAX U
SABJIEHUSX;

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

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

—CTpeMJieHUEe aHAJIM3UPOBaTh U BbISBJSATH B3aUMOCBSI3U NMPUPO-
JbI, 06I[eCTBa U 5KOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM dU-
3UYEeCKUX 3HAaHUMU;

—OIleHKa CBOWX JeWCTBUH C YyYETOM BJIMSHHUS HA OKPYKAIOUYIO
cpeny, BO3MOXKHBIX I'JI0OGa/IbHbIX IOCJEACTBUM.

METAMPEAMETHbIE PE3Y/IbTATDI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3zoevie nozuueckue oeticmeus:

—BBISIBJISITh U XapaKTepU30BaThb CylLleCTBEHHble NMPU3HAKU OOBbEK-
TOB (IBJIEHUI);

—YyCTaHaBJIUBATh CYIECTBEHHbIN NPHU3HAK KJacCuPUKALUU, OCHO-
BaHUs JIJis 06061eHUsI U CpPaBHEHUS;

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

—BBbISIBJISITh IPUYUHHO-CJIE[JCTBEHHbIE CBSI3U NpPU U3yYeHUU PU3U-
YeCKUX sIBJIEHHU W MPOILIECCOB; JleJIaTh BBIBOJABI C UCIOJIb30BaHU-
eM JeAYKTHUBHBIX U WHAYKTHBHBIX YMO3aKJHOYEeHWH, BBIJBUTATh
TUINOTE3bl 0 B3aUMOCBS34X PU3NUYECKUX BEJIUIUH;
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—CaMOCTOSITEJIbHO BBIOMPATb CHOCO6 pellleHHs y4e6HOU ¢usuye-
CKOHW 3aja4yu (CcpaBHeHHE HECKOJbKHUX BAapUaHTOB pelleHHs, BbI-
60p HauboJiee MOAXO/SANIETO C YYETOM CaMOCTOSITEJIbHO BhIJieJIeH-
HbIX KDUTEPHEB).

Ba3zoeble uccnedoosamenvckue oeicmeust:

—HCIO0JIb30BaTh BOMNPOCHI KaK MCCAeJ0BaTEJbCKUN HHCTPYMEHT
MO3HAHMUS;

—IPOBOJUTH MO CAMOCTOSITEJBHO COCTAaBJEHHOMY IJIaHy ONBIT, He-
CJIOKHBbIA (H3UYECKUN 3KCIEepUMEHT, HebOoJibllloe HcCaeJoBaHUe
$u3n4eCcKOro siBJEHUS;

—OLIeHWBAaTh HAa NPUMEHUMOCTb U JJOCTOBEPHOCTb MHGOPMAIHIO,
MOJIyYeHHYIO0 B X0/ie UCCJIeJOBAaHHUS UJIN 3KCIIEPUMEHTA;

—CaMOoCTOSITeJIbHO GOPMYJIMPOBATh OGOOIIEHUS U BbIBOJABI IO pe-
3yJIbTaTaM NMPOBeAEHHOTO HAOJIIOEHUS, ONbITA, UCCAeJOBaAHMUS;

—IpPOTHO3UPOBATh BO3MOXKHOE JlajibHelIllee pa3BUTHE QU3UUYECKUX
MIPOIECCOB, @ TAKKE BBIABUTATh MTPEAIIOJ0XKEHUS 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-
>KEeHHOM y4e6HOU GU3MIeCcKOoH 3a7a4y;

—aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M HHTEPHNPETUPOBATH WH-
dopmManuio pa3IMYHbIX BUJIOB U GOPM NMPEICTABIEHUS;

—CaMOCTOAITEJIbHO BbIOUPATh ONTUMaJIbHYI POpMy npejcTaBJie-
HUsl MHpOpMallMi M WLJIIOCTPHUPOBATH pellaeMble 3aJladu He-
CJIOXKHBIMH CXeMaMU, JuarpaMMaMH, HHOU rpapuKOu U UX KOM-
OMHAIUSMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B XoJe o6CcyAeHUsA y4yeOGHOTro MaTepualla, pe3yJibTaToB Jabopa-
TOPHBIX pabOT M NPOEKTOB 337aBaTh BOINPOCHI MO CYLIECTBY 006-
CY>K/laeMOl TeMbl U BbICKa3bIBaTh U/JleH, HalleJIeHHble Ha pellle- HUe
3a/lauy ¥ nojJep>kaHue 6JiarokejaTeJbHOCTH OOIeHUS;

—COIOCTABJISAITh CBOU CYXXJEHUS C CY>KJEeHUSMH JPYTUX Y4acTHHU-
KOB JjMaJiora, 06Hapy>KMBaTh pa3JIMuHe U CXO[CTBO MO3ULIUH;

—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 pelieHUH KOHKpeTHON ¢bu3uyeckou
npo6JieMbl;



—IpPUHUMaTb LieJJM COBMECTHOHW JesATeJbHOCTH, OPraHHW30BbIBATb
JeHCcTBUA IO e€ JOCTHXKEHHIO: paclpefleJsiTb POJIH, 06CYKJAaTh
MPOIEeCChl U Pe3yJbTaThl COBMECTHON pabGoThl; 06061aTh MHEHUS
HeCKOJIbKUX JII0Jel;

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

—OLleHNBaTb Ka4eCTBO CBOEro BKJIa/ia B 00IMH NPOAYKT 110 KPUTe-
pHAM, CAaMOCTOSITEJIbHO CHOPMYJIMPOBAHHBIM yYaCTHUKAaMHU B3a-
MMO/IeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHbIE AEMCTBMA

Camoopzanuszayusn:

—BBIABJISATh NPO0GJIEeMBbI B )KU3BHEHHBIX U Y4eOHbIX CUTYaLUsX, 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 Ipejjara-
eMble BApUaHThI pelleHHUH;

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

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

—OOBACHATD NMPUYUHBI AOCTHXKEHUs (HeJOCTHXKeHHs) pe3y/IbTaToB
AesATeJbHOCTH, JaBaTh OLleHKY NPUOOPEeTEHHOMY OIBITY;

—BHOCHUTb KOPPEKTUBBI B JAeATEJbHOCTh (B TOM YHCJE B X0/, BBIIOJI-
HeHHs QU3UYECKOTO MCCIe0BaHHUs WM IPOEKTa) HAa OCHOBE HO-
BBIX OOCTOSITEJIbCTB, M3MEHUBIIUXCS CUTYaLUH, YCTAaHOBJIEHHBIX
OIIMGO0K, BO3HUKIINX TPYAHOCTEH;

—OIIeHMBATh COOTBETCTBHUE Pe3y/bTaTa LU U YCIOBHUSIM.
Omoyuonansuslii unmennexKm:

—CTaBUTb ce65 Ha MECTO JPYroro 4YeJ0BeKa B X0e Cliopa UJIH JAHC-
KyCCHM Ha HAay4HYI0 TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIO-
TUKY JpyToro.

IHpunusamue cebn u opyzux:

—IpHU3HABaTh CBOE MPaBO Ha OWIMOKY NMPHU pelleHNH PpU3nIEeCKUX
3a/1a4y WJIM B YTBEPXKIEHUAX Ha HAy4YHbIE€ TEMbI U TaKOE€ Ke ITPaBo
ApyToro.
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NMPEAMETHDBIE PE3Y/IbTATbI
7 knacc

[IpeamMeTHble pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpPa)KaTbhb
chOpMHUPOBAHHOCTD V¥ 00YyYAIOLUXCA YMEHUU:

—MCNO0JIb30BaTh MOHATHA: QU3UYECKHEe U XHUMHYECKUe SIBJIEHUS;
HabJIIOJeHHU e, SKCIIEPUMEHT, MOJieJib, TUNIOTEe3a; eJUHHUILbI GU3U-
YyeCKHX BEJIMYMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS Belle-
cTBa (TBEpJoe, KUAKOe, ra3006pa3Hoe); MeXaHHYeCcKoe JIBHXKeHHe
(paBHOMEpPHOE, HEPABHOMEPHOE, IPSIMOJIMHENHOE), TPAEKTOPHS,
paBHOJeHcTByoIas cuJ, Aedopmanus (ynpyras, acTuyeckas),
HEBEeCOMOCTb, COOOIIIAI0IINeCs COCY/ibI;

—passinyaTth fABaeHus (Auddysus; TemsoBoe ABUKEHHE YaCTHL Be-
I1eCTBa; pPaBHOMEpPHOEe /[IBM)KEHHE; HEPAaBHOMEPHOE [BHXKEHUE;
MHepLUs; B3aMMOJEeHCTBUE TeJs; paBHOBecHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOHN OCbl0 BpallleHHus; nepejaya JaBJeHUs] TBEPABIMU Te-
JIaMH, )KUJKOCTSIMU Y ra3aMy; aTMochepHOe JlaBJeHue; NJlaBa- HUe
TeJl; INpeBpallleHUs] MexXaHU4YeCKOH 3SHepruu) IO OINHCAHUI0 HX
XapaKTEPHBIX CBOMCTB WM Ha OCHOBE ONBITOB, JIeMOHCTPHUPYIOIIUX
JaHHoe PpU3UYecKoe sIBJIEHUE;

—Ppacrno3HaBaTh NPOSABJEHUE U3YUEeHHbIX QU3NUECKUX SIBJEHUH B
OKpy>KalollleM MHpe, B TOM 4Hcjie GusudecKkue siBJeHUs B IpHU-
poje: MpUMephl JBUKEHUS C Pa3/IMYHBIMU CKOPOCTSIMU B >KUBOH
Y HEeXXMBOUW NPHUPOJiE; AEWCTBHUE CUJIbI TPDEHHUS B NPUPOJE U TEXHU-
Ke; BJIUsIHYME aTMOCEPHOro JaBJeHUs Ha )KUBOU OpraHu3M; IJja-
BaHHUE pbIO; pblYaru B TeJjie 4YeJIOBEKa; MPHU 3TOM IEepPEBOJUTH
MPaKTUYECKYI0 33Jady B y4eOGHY, BbIJEJISATh CyIleCTBEHHbIE
CBOMCTBa/NMpHU3HAKU PU3UYECKHUX SIBJIEHUH;

—OIHUCBHIBATh U3yYEeHHbIE CBOMCTBA TeJ U QU3UYECKUE SIBJEHUS, UC-
nosb3ysa ¢pu3rMYecKre BeJUIYHUHBI (Macca, 06'bEéM, IIJIOTHOCTh Be-
LIeCTBa, BpeMs, NIyTh, CKOPOCTh, CPEHASA CKOPOCTH, CUJIA YIIPY-
rOCTH, CUJIa TSKECTH, Bec TeJla, CUJla TPeHUs, AaByieHue (TBEpLo-
ro TeJa, »KUJIKOCTH, ra3a), BBITAJIKWBAIOIIAS CHUJId, MEXaHHUYEeCKas
paboTa, MOUIHOCTD, MJIEYO CUJIbl, MOMEHT CUJIbI, KO3)DHUIUEHT
M0JIE3HOr0 AeHCTBUS MEXaHW3MOB, KUHETUYeCKasd U MOTEHIH-
aJIbHas YHEPTHs); IPU ONMMCAaHUU NIPAaBUJIbBHO TPAKTOBAaTh pU3U-
YeCKHH CMBICJ HCNO0Jb3yEMbIX BEJIMUMH, UX 0003HAYEHUS U e11-
HULbl QU3UYECKUX BEJIMYHUH, HaXOAUTb GOPMYJbl, CBS3BIBAIO-
e NAaHHYH QU3WYECKYyI0 BEJUYUHY C APYTUMU BEJUYUHAMH,
CTPOUTH rpadrKH U3YYEHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJU-
YUH;

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



3akoH ['yka, 3akoH IlackaJsisi, 3aKkoH ApxuMe/Ja, IpaBUJIO paBHO-
Becus pbluara (6J10ka), «30J10TO€e MPaBUJIO» MEXAaHUKH, 3aKOH CO-
XpaHEeHHUS MeXaHUYEeCKOU 3HEePruM; IpHU 3TOM /1aBaTh CJIOBECHYIO
$opMy/SIMPOBKY 3aKOHA U 3allUChIBATh €ro MaTeMaTH4YeCKoe Bbl-
pakeHUE;

—O00BACHATh GU3UUECKHUE SABJIEHHUS, IPOLECChl U CBOMCTBA TeJI, B
TOM 4YHCJIe U B KOHTEKCTe CUTYalluil NIpaKTUKO-OPUEHTUPOBaH-
HOro XapakTepa: BbISABJAATb NPHUYUHHO-CJAEeACTBEHHbIE CBS3H,
CTPOUTH 0O0'bsICHEHHE M3 1—2 JIOTUYECKHUX LIArOB C OMOPOU Ha
1—2 u3y4yeHHbIX CBOMCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIU 3aKOHOMEPHOCTH;

—peliaThb paciyéTHble 3a4a4u B 1—2 feliCTBUS, UCNI0OJ1b3ys 3aKOHbI
u GopMyJibl, CBA3BIBAOIHE PHU3NYECKHE BEJUYUHbBl: HA OCHOBE
aHaJIM3a yCJO0BHS 33JjayM 3allMCbIBaTh KpPaTKOe yCJAO0BHE, MOJ-
CTaBJATh GU3NYECKHE BEJTUINHBI B POPMYJIbl U IPOBOAUTH pac-
4€ThbI, HAXOAUTH CIIPAaBOYHbIE JaHHbIE, HEOOXO0UMBbIe JJIf pelle-
HUS 3aJay, OLl€eHUBATbh PeaJMCTUYHOCTb MOJy4YeHHOUW ¢usnye-
CKOM BEJIUYUHBI;

—Ppacno3HaBaTb NPO6IeMBbl, KOTOPbI€ MOKHO PEIIUTh IPU TOMOILIU
du3UYecKUX MeTO/0B; B ONNMCAHUU HCCAeJ0BaHUS BbIJENATb MPO-
BepseMoe MpeaIoJioKeHue (TUnoTe3y), pa3jinyaTh U UHTepIIpe-
TUPOBATh IOJIyYEeHHBbIH pe3yJbTaT, HAXOAUThb OIINOKH B XOJe
OMbITA, JeJ1aTh BBIBOAbI 10 €r0 pe3yJibTaTaM;

—MNpPOBOAUTL OMNBITHI MO HabJOAeHUI0 GU3UYECKUX SIBJAEHUU WU
du3nvecKkux CBOUCTB Tesa: GOPMYJIMPOBATH NpPOBepsieMble MpeJ-
MOJIOXKEHUS], COOMpPaTh YCTAHOBKY U3 NMpPeAJIOXKEHHOT0 060pyloBa-
HMS$, 3alIMUCBhIBATh X0/, ONbITA U $OPMYyJIUPOBATH BHIBO/bI;

—BBbINOJIHATE NpsSMble U3MEPEHHUS PaCcCTOSAHHS, BPEMEHH, MacChl
Tesa, 06'bEMa, CUJIbl U TEMIepaTyphl C UCNO0Jb30BAaHUEM aHaJIOro-
BbIX U IUGPOBBIX NPUOOPOB; 3aNUChIBATh MOKAa3aHUSI NPUOGOPOB
Cy4éTOM 33/IaHHOU a6COJTIOTHOH NMOTPEITIHOCTU U3MEPEHHH;

—MpPOBOAUTbL UCCJIEeJOBaHUE 3aBUCUMOCTU OJHONM duanveckoil Be-
JIMYUHBI OT APYTOU C UCIOJIb30BAaHHUEM MPSIMbIX U3MepeHUH (3a-
BUCHUMOCTU NYTHU PaBHOMEPHO ABHXKYLIErocs Tesjaa OoT BpeMeHHU
JBUWXXEHUS TeJsa; CUJIbl TPEHUSA CKOJIbXXeHHUSA OT Beca TeJla, Kade-
CcTBa 06pabOTKM NOBEPXHOCTEHN TeJ U HE3aBUCUMOCTH CUJIbI Tpe-
HUS OT IJIOLAA¥ CONPHUKOCHOBEHUA TeJI; CUJIbl YIIPYTOCTH OT Y-
JIMHEHUS NPY>KHUHBI; BBITAJKUBAIOIIEH CUJIBI OT 06 bEMa MOTpy-
>KEHHOU YacCTH TeJla U OT MJIOTHOCTH XUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJIa, OT IJIyOUHBI, HA KOTOPYIO IOTPY>KEHO TEJIO;
YCJIOBHUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHUS pblyara v 6JI0KOB);
y4acTBOBATh B MJIAHUPOBAaHUU y4eOHOI'O HCCJEeO0BaHUS, COOU-
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paThb YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], CJeays MpeasioKeH-
HOMY IJIaHY, PUKCUPOBATh pe3yJIbTaThl MOJyYeHHONH 3aBUCUMO-
cTu GU3UYECKUX BEJIUYHH B BU/JIE NTPE/JIO’KEHHBIX TaGJIUI] U rpa-
$UKOB, Zles1aThb BBIBOIbI 10 pe3yJibTaTaM HCCIeJ0BaHUs;

—MpPOBOJUTh KOCBEHHble M3MepeHUs1 PU3UYECKHUX BeJUYHUH (IJIOT-
HOCTb BellleCTBa XXUJIKOCTH U TBEPJAOTO TeJia; CUJia TPEHUS CKOJIb-
J)KEeHHUsI; NaBJeHHe BO3/lyXa; BbITAJKUBAIOIIAS CUJIA, NEeHCTBYIO-
1ast Ha MOTPY»KEHHOE B XKUJKOCTb TeJIO; KO3PDUIMEHT MTOJIE3HO-
ro JIEMCTBUSA MNPOCTbIX MEXaHWU3MOB), CJeAys MNpeJOKEeHHOMU
WHCTPYKIUU: TIPU BbINIOJIHEHHUU U3MepPeHU cobupaTh 3KCIepu-
MEHTAJIbHYI0 YCTAHOBKY U BbIUHCJISITh 3HaYEeHHE UCKOMOU BeJIu-
YUHBI;

—Co6J/II0aTh NpPaBUJa TEXHUKH 0e30MaCcHOCTH NMpHU paboTe c Jyabo-
pPaTOpPHBIM 060PYIOBaHUEM;

—YyKa3bIBaTbh NPUHIMINBI AEWUCTBUS NPHUOOPOB U TEXHUYECKUX
YCTPOKWCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIIHECH CO-
CyAbl, 6apoMeTp, pblyar, NOABUXXHbBIN U HENOJBUXKXHBIN OGJI0K, Ha-
KJIOHHasI JIOCKOCTh;

—XapaKTepUu30BaTh MPUHIHUIbI JEeHUCTBUsS H3YYEeHHbIX MPUOOPOB
YU TEXHUUYECKUX YCTPONCTB C ONOPON Ha UX ONUCAHUs (B TOM YHC-
Jie: MOAIINIHUKN, YCTPOUCTBO BOAONPOBOJA, THAPABINUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, IMTOPIITHEBOH HACOC, apeOMeTp), UC-
M0JIb3y$ 3HAaHUSA 0 CBOMCTBax GU3UUYECKUX AIBJI€HHUH U HeoOX0o -
Mble GH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOPUBOAUTHL NpUMepbl / HAXOAUTb HHPOPMAIHI0 O MpUMepax
MPaAKTUYECKOT0 UCIOJIb30BaHUsI PU3UYECKUX 3HAHUU B MOBCEJI-
HEBHOM XU3HU JAJis1 obGecriedyeHUs] 6€30MaCHOCTU MpHU obpallleHuu
C MpuboOpaMHu U TEXHUYECKHUMH YCTPOUCTBAMH, COXPAaHEHHUS 3/10-
POBBsI U COGJIIOJEHHSI HOPM 3KOJIOTUYECKOT0 NOBEIEHUs B OKPY-
JKarolleu cpene;

—OCyLEeCTBJATh 0TOOP UCTOYHUKOB MHPOpMaANUu B ceTu UHTepHeT
B COOTBETCTBUU C 3a/JaHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEWUIUXCA 3HAaHUU U NMYyTEM CpaBHEHWs pas3/IMYHbIX HCTOYHU-
KOB BBIJIeJIITh MHOPMAIUIO, KOTOpasi SABJsEeTCAd MNPOTUBOPEYHU-
BOU UJIK MOXKET OBITh HEJJOCTOBEPHOH;

—MHCHOJIb30BaTh MPU BBINOJHEHUH Yy4eOHbIX 3a/laHUU HAay4YHO-IO-
MyJIIPHYIO JIUTEPATYPY PU3UIECKOTO COZiep>KaHUsl, ClTpaBOYHbIE
MaTepHasbl, pecypchbl ceTu UHTepHET; BIaJleTh NpUéMaMH KOH-
CIEeKTUPOBAHUSA TEKCTa, Npeo6pa3oBaHUsA UHPOPMALUU U3 OJHOU
3HAKOBOUW CUCTEMBI B IPYTYIO;

—Co3/laBaTh COOCTBEHHbIE KpaTKHe MHCbMeHHbIe U YCTHBIE COOO0IIe-
HHUSI Ha OCHOBe 2—3 HMCTOYHUKOB MHGOPMaMU PUIUIECKOTO CO-



Jep>KaHHUs, B TOM 4yHcje Ny6JUYHO JeslaTh KpaTKHe COOGLeHHs
0 pe3yJibTaTaxX NPOeKTOB WU y4YeOHbIX UCCIeL0BaHUN; IPU 3TOM
rpaMOTHO MCIOJIb30BaTh W3y4YE€HHbIM NOHATUWHBINA annmapaT Kyp-
ca PU3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTaleld;

—IIpHU BBINOJHEHUU Yy4eOHBIX MPOEKTOB U UCCJIe0BaHUN pacmpeje-
JIATb 006513aHHOCTHU B IPyIIIle B COOTBETCTBHUH C NOCTABJEHHBIMU
3aJladyaMy, CJeJUTh 3a BbINIOJIHEHHEM IJIaHa JeWCTBUH, aZleKBaT-
HO OLleHUBAaTb COGCTBEHHbIN BKJIa/, B lesITEJbHOCTb I'PYINbI; BbI-
CTpauBaThb KOMMYHHKAaTHUBHOE B3aMMO/IeICTBHE, YUUThIBAast 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 U MOJIEKYJI, arperaTHble COCTOSIHUS BEIleCTBa,
KpHCTa/UIMYeCKHe U aMopHbIe TeJa, HACBIIeHHbIM U HeHacChl-
LIeHHbIH Map, BJAXKHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPEeHHSS
9Heprusi, TEIJIOBOH JIBUraTeJlb; 3JIeMEHTAPHBIN 3JIeKTPUYEeCKUH
3aps/j, 3J1eKTpHUYecKoe IoJie, IPOBOJHUKU U JU3JIEKTPHUKH, 110-
CTOSIHHBIH 3JIEKTPHUYECKUH TOK, MarHuTHOE I0JI€;

—pasanyaTh sIBJIeHUs (TelJoBoe pacliupeHHe/cKaTHe, TelJoIe-
peZiaya, TenJIoBOoe paBHOBEeCHe, CMauyuBaHUe, KallUJJspHbIE SIB-
JIeHUs, MClIapeHHe, KOHIeHcalsl, [JIaBJIeHUe, KPUCTAJIN3an s
(oTBepzeBaHME), KHUIIEHHE, Teljonepejada (TeNJONPOBOAHOCTD,
KOHBEKIUS], U3JIy4eHHEe); 3JIeKTpU3aLus TeJ, B3aUMOJeUCTBHE
3apsAZoB, AEWCTBUS 3JIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMBbIKa-
HHYe, B3aUMO/JIeICTBHE MarHUTOB, AeHCTBHE MarHUTHOTO MOJIsTHA
MPOBOJHUK C TOKOM, 3JIEKTPOMarHWTHas WHAYKLHA) IO OIHU-
CaHUIO UX XapaKTEPHBbIX CBOMCTB U HA OCHOBE OIBITOB, JE€MOH-
CTPUPYIOIINX JaHHOEe GU3UYECKOE SIBJIEHUE;

—Ppacro3HaBaTh NPOsIBJIEHUE U3YYEeHHbIX GU3NUECKUX SIBJEHUH B
OKpYy>KalollleM MHpe, B TOM 4ucjie GU3HUIECKHe SIBJIEHUS B IMPU-
poze: MOBEPXHOCTHOE HATSDKEHHE W KalWISIpHbIE sSIBJIEHUA B
NIpUpoO/ie, KPUCTAJLJIbI B IpUpoJe, uaaydyeHre CosHLA, 3aMep3a-
HHe BOJ0EMOB, MOpPCKHe OpH3bl, 06pa3oBaHUE POCHI, TYMaHa,
HHesl, CHETa; 3JIeKTPHUUECKHUe SIBJIEHUS B aTMocdepe, aIeKTpUie-
CTBO >KMBBIX OPraHU3MOB; MarHUTHOE NoJie 3eMJIH, Apeld MoJtto-
COB, pOJIb MAarHUTHOTO MOJIA AJIS })KU3HU Ha 3eMJie, OJITPHOE CU-
siHUe; IPU 3TOM NePEBOJUTh MPAKTHUYECKYIO 33/1a4y B YUYeGHYIO,
BBIEJISATH CylleCTBEHHbIe CBOWCTBA/NPU3HAKU PU3NYECKUX SIB-
JIEHUH;
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—OIMChIBATh U3y4YeHHble CBOHCTBA Tes U U3UYECKUe sIBJIEHMS, UC-
nosb3ys ¢usnyecKkHe BeJUYHWHBbI (TeMIepaTypa, BHYTPEeHHss
3HepPrus], KOJNYeCTBO TEIJIOTHI, Y eJbHas TeNJOEMKOCThb Belle-
CTBa, yJeJ/ibHas TelJoTa IJIaBJIeHUs, yAeJbHasd TelJoTa Napoo6-
pa3oBaHMA, yAesbHas TeIJoTa CrOpaHHUs TOIJIMBA, KO3ddULHU-
€HT I10JIE3HOT0 JelCTBHUS TeNJIOBOM MallWHbI, OTHOCHUTEJbHAsA
BJIQ)KHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps/], cuja TOKa, 3JeK-
TpHUYecKoe HaNpshKeHHe, CONPOTHUBJEHHEe NMPOBOJHHKA, YJeJIbHOe
COMPOTUBJIEHUE BELLECTBA, pAa60Ta U MOIHOCTb 3JIEKTPUYECKOTO
TOKAa); MpPU ONHCAHWU NPABUJIBHO TPAKTOBaThb (PU3IUUYECKUUN
CMBICJI UCIIOJIb3yEeMBbIX BEJIMINH, 0003HAYEeHHUsI U e IUHUIbI PU3U-
YeCKMX BeJIMYMH, HaxoAUTb GOPMYyJibl, CBA3bIBalOIIMeE JAHHYIO
$U3NYEeCKYI0 BEJIMYUHY C APYTMMH BeJUYHMHAMH, CTPOUTH rpadu-
KU M3Y4YeHHbIX 3aBUCUMOCTeN GHU3NIeCKUX BeJHUYHH;

—XapaKTepHu30BaTb CBOHCTBa TeJ, PU3NUECKHE SABJEeHHUSA U Npo-
LLeCChI, UCII0JIb3ysl OCHOBHBIE MOJIOXKEHHUA MOJIEKYJIAPHO-KUHETHU-
4YeCKOW TeOpHUHM CTPOEHHS BelleCTBa, MPUHIUI CYNEepHo3ULUU I0-
el (Ha Ka4yeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUs 3aps/ja, 3a-
koH OmMma pgnd ydacTtka nend, 3akoH /Jhxoynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; IIPH 3TOM [J1aBaTh CJIOBECHYI0 POPMYJIHPOB-
Ky 3aKOHa Y 3allMCbIBAaTh €ro MaTeMaTH4YeCKOe BbIpaXKeHHUE;

—O00BACHATH PU3UYECKHE NTPOLECChl U CBONCTBA TeJl, B TOM YHC/Ie
U B KOHTEKCTe CUTyalM¥ NPaKTHUKO-OPMEHTHUPOBAHHOIO XapakKTe-
pa: BbIAABJIATH NPUYUHHO-CJIeICTBEHHbIE CBSA3U, CTPOUTb 00bsC-
HeHHe U3 1—2 JIOTUYEeCKUX I1aroB € ONopou Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SIBJIEHUH, PU3NUECKHX 3aKOHOB UJIU 3aK0-
HOMEpPHOCTEeH;

—peliaTh pacyéTHbIe 337241 B 2—3 AefCTBUA, UCII0J1b3ys 3aKOHBI
u GopMyJibl, CBA3BIBAWOIHE PU3NYECKHE BEJUYUHBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aZladyd 3alHCbIBaTh KpaTKOe YCJIOBUE, BbISIB-
JISITh HeJJOCTAaTOK JaHHBIX [JIs1 pellleHus 3aJ.a4uy, BbIOUpaTh 3aKo-
HbI U GOpPMyJibl, HEOGXOJMMble Jis eé pellleHUs], TPOBOJUTD pac-
4E€ThI U CPABHUBATH NOJIYy4YeHHOE 3HaYeHH e GU3NIEeCKOU BeJTUYHU-
HBbI C U3BECTHBIMU JJAHHBIMY;

—Ppacno3sHaBaTb NpPo6IeMbl, KOTOpble MOKHO PEIIUTh IPU MOMOILLH
$pU3nYecKUX METO/0B; UCNOJIb3ysl ONHCAHNE HCCIEeL0BaHMs, BbI-
JeJiATh NpoBepsieMoe NpeJNnoJsoKeHHe, OLleHUBaTb NPaBUJIbHOCTb
nopsiika NpoBeieHUs UCCleJOBaHus, JeJlaTh BbIBO/JbI;

—IPOBOAUTH ONBITHI 10 HAGJIIOAEHUIO PU3UIECKUX SBJIEHUN WU
du3nyecKkux CBOUCTB TeJl (KanuJIJISIpHbIE IBJIEHUS], 3aBUCUMOCThb
JaBJIEHHS BO3/lyXa OT ero o6'b&Ma, TeMnepaTypbl; CKOPOCTH Npo-



Iecca OCTbIBAHUsI/HarpeBaHUsI NPU U3JYYEHHUH OT I[BeTa HU3JIy-
yarolei /morjonjamilei NoBepXHOCTH; CKOPOCTb UCIIapeHH sl BO-
Obl OT TEeMHOEPATYpPhl KUJAKOCTH U NJIOLIAJU €€ TOBEPXHOCTH;
3JIeKTpU3alus TeJ U B3aUMO/JIeCTBUE 3JIEKTPUUECKUX 3aPs/I0B;
B3aUMO/JIeICTBHE MOCTOSHHbIX MarHUTOB, BHU3yajiu3aliUsl Mar-
HUTHBIX NOJIEM NOCTOAHHbBIX MarHUTOB; AEHMCTBUSA MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJIBUraTeJisl MOCTOSTHHOTO TOKa): GOpMyJIMpPOBaTh
MpoBepsieMble MPEANOJIOXKEHUSA, COOUPATh YCTAHOBKY W3 NpeJo-
’KEHHOTr0 000py/JOBaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIHUPO-
BaTh BbIBO/IbI;

—BBbINOJIHATL NpPsSIMble HW3MEpPEHUS] TeMIlepaTypbl, OTHOCUTEJbHOM
BJIQXKHOCTHU BO3/yXa, CWJIbl TOKA, HANPSI?)KEHUS C UCIIOJIb30BaHU-
€M aHaJIOTOBBIX NPHUOGOPOB U JAATYUKOB PU3NYECKHUX BEJIMUUH;
CpaBHUBAThb pe3yJbTaThl U3MEPEHUN C y4ETOM 3aJaHHOU abco-
JIIOTHOM NOTrPelIHOCTH;

—MpPOBOJUTHL WCCJEeJOBaHHE 3aBUCUMOCTU OJHOU (PU3UYECKOU Be-
JIMYUHBI OT APYrod C UCIOJb30BaHUEM MPSIMbIX U3MepeHUH (3a-
BHCHUMOCTb CONPOTHUBJIEHUA NPOBOJAHUKA OT €ro AJIMHbI, NJ0LAaLU
MONEPEYHOro CeYyeHUsl U YAeJbHOrO CONPOTHUBJEHMUS BellecTBa
NPOBOJAHHUKA; CUJIBl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT HamNps-
>)KEHHUs Ha MPOBOJHHUKE; HCClAe[0BaHUe MOCJAe0BaTeJbHOr0 U Na-
paJUIeJIbHOTO COeJUHEHUN NMPOBOJAHHUKOB): MJIAHUPOBATDH HCCJIEN0-
BaHUe, cOOHUpaTh YCTAHOBKY W BBINOJHATb U3MepeHUs, caeays
NpeAa0XKeHHOMY IJ1aHy, GUKCUPOBATbh pe3y/abTaThbl NOJYYEHHOU
3aBHCUMOCTHU B BH/JIe TA6JIUI U TPAadUKOB, eslaTh BBIBOJABI 10 pe-
3yJIbTaTaM MCCJIeJOBaHUS;

—INpPOBOAUTbL KOCBEHHble HU3MepeHUs] GU3UUYECKUX BeJUYUH (yAesb-
Hasl TENJIOEMKOCTb BelleCTBa, COMPOTHBJIEHUE NIPOBOJHHUKA, pa-
60Ta U MOILHOCTb 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HUsl, COOUPATh 3KCIIEPUMEHTAJIbHYIO YyCTAHOBKY, CJIe1ysl IpesJio-
’>KE€HHOU MHCTPYKILUHU, U BbIYUCIATH 3HAYEHUE BeJIUUNHBI;

—CoOJII0JaTh NpaBUJa TEXHUKH 6e30MacHOCTU mpu paboTe c Jjabo-
paToOpHBIM 060pyIOBaHUEM;

—XapaKTepUu30BaThb MPUHIUIbI JEHUCTBUS H3YYEHHbIX NPUOGOPOB
U TEXHHUYECKHUX YCTPOUCTB C ONTIOPOH Ha UX ONMHUCAHUS (B TOM 4HC-
Jle: cucTeMa OTOIJIEHUsl JOMOB, TUTPOMETpP, NapoBasi TyYpOUHA,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOUN SHEPTUH, 3J1EeK-
TPOOCBETHUTEJIbHbIE MPUOOPHI, HArpeBaTeJbHbIE€ 3JIEKTPOIPUGOPHI
(mpuMephbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEIH; 3JIeKTPOMAarHuT,
3JIEKTPOJABUTATEJIb IOCTOSIHHOTO TOKA), UCMOJIb3ysl 3HAaHUS O
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CBOMCTBax QpU3UUYECKHUX SBJIEHUN U HeobXoauMble GU3UYECKUe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJIb-
Hble MPUOOPHI [0 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (3KUJKOCT-
HbI TepMOMEeTp, TePMOC, ICUXPOMETpP, TUTPOMETp, ABUTraATENb
BHYTPEHHEr0 CrOPaHUs, 3JIEKTPOCKOII, Pe0CTAaT); COCTABJIATD CXe-
MbI 3JIEKTPUUYECKHUX Liellel C MocjeJ0BaTeJIbHbBIM U MapaJsljesb-
HBbIM COeJIJMHEHUEeM 3JIeMEeHTOB, pa3jinyas yCJOBHble 0603Ha4YeHHUs
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIEeH;

—MOpPUBOJUTH NMPUMEPbI/HAX0AUTh UHPOPMAIUIO O MPUMepaX MpakK-
THYECKOTO UCNOJb30BaHUA QU3UYECKUX 3HAHUN B MOBCeJHEBHOU
JKU3HU AJis1 ob6ecriedeHUs1 6€30MaCHOCTH NPU 0OpallleHUuU ¢ nNpubo-
pPaMH U TeXHUYECKHMH yCTPOMCTBAMU, COXpPAaHEHUS 30POBbS U
COOJIIOJIeHHUs] HOPM 3KOJIOTHUYECKOro INOBeJeHUs B OKpy:Kalollel
cpene;

—OCyLEeCTBAATh NOUCK WHPOpMaUU PU3NYECKOTO COJEpPXKAHUA B
ceTu WHTepHeT, Ha OCHOBe MMEKWLIUXCS 3HAHUH U NYTEM CpaB-
HEeHHUs [ONOJIHUTEJNbHbIX HCTOYHUKOB BbIAeJAATb HHOpMaALUIO,
KOTOpasl SBJISIETCS NPOTHBOPEYUBON WU MOXKET ObITh HEJOCTO-
BEpHOM;

—MHWCNO0JIb30BaTh NPHY BBINOJHEHUU yUeOHBIX 3aJJaHUU Hay4YHO-IO-
NYJIIPHYIO JIUTePaTypy PU3NUECKOro CoepKaHusl, CHpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb NPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHbOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYryIo;

—Co03/IlaBaTh COOCTBEHHbIE MHCbMEHHbIE U KPAaTKHe YCTHBIE COO0IIe-
HHs, 060011asd MHGOPMALMIO U3 HECKOJbKUX UCTOYHUKOB (PHU3U-
YeCKOIr'o cojiep>KaHus, B TOM 4YHCJe NyOGJUYHO NPeACTaBJATb pe-
3yJIbTaThl NPOEKTHOHW WJH HUCCJIeJ0BATEJbCKON [esiTeJIbHOCTH;
MpPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3yYeHHbIH MOHATUHHBIN am-
mapaT Kypca ¢U3HUKH, COMNPOBOXKJAATh BBICTYIJIEHUE Ipe3eHTa-
nuen;

—TIIPU BBINNOJIHEHHUHU 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 BKJAJ B [leATeJbHOCTb TPYIMIIbI; BHICTPAUBATh KOM-
MYHUKaTUBHOE B3aUMOJENCTBUE, MPOSIBJIsIsi TOTOBHOCTb paspe-
aTh KOHQJIUKTHI.



9 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHbI OTPa)KaThb
cpOpMHUPOBAHHOCTD ¥ 00yYaIOIUXCA YMEHUH:

—MCII0JIb30BaTh ITOHATHUS: CHCTEMA OTCYETA, MAaTepHUaIbHasA TOUYKA,
TpaeKTOpUsl, OTHOCUTEJIbHOCTh MEXaHHUYECKOTrO JBWXEHUS, Jle-
dopmanusa (ynpyrasi, njactudeckasi), TpeHHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHUe, HEBECOMOCTb U Neperpy3Ky; LEeHTp TsxKe-
CTU; abCOIIOTHO TBEPOE TEeJIO, IEHTP TSKECTHU TBEPAOTO TeJia,
paBHOBecHe; MexaHUYeCKHe KoJiebaHHUs U BOJIHBI, 3BYK, HH)pa3-
BYK Y YJbTPa3BYK; 3JIeKTPOMarHUTHbBIE BOJIHBI, LlIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCThb U JJaJIbHO30PKOCTbD, CIIeK-
TPbI UCITYCKAHUS U MOTJIOLIEeHHUS; asbda-, 6eTa- U raMMa-u3Jjayde-
HUsl, U30TOIBI, A/lepHasi SHEPTETHUKA;

—pasauyaTh sBJEeHUs (paBHOMEepHOe M HepaBHOMEPHOe MpPSIMOJIHU-
HelHOe JBUXXeHHe, pABHOYCKOPEHHOEe NPSAMOJUHENHOe NBUXe-
HHe, CBOOOJITHOE TMaJieHue TeJl, pAaBHOMEepHOe JIBHKEHHE T10 OKPYXK-
HOCTH, B3aMMOJEUCTBUE TeJs, peaKTHUBHOE JIBUKE€HUe, KoJieba-
TeJIbHOE JBH>KeHU e (3aTyXalolue U BhIHYK/IeHHble KoJjiebaHus),
pe30HaHC, BOJTHOBOE JIBIDKEHUE, OTPaXKeHH e 3BYKA, MIPSIMOJIMHEMN-
HOe pacnpocTpaHeHUe, OTPAKeHHEe U MpeJIOMJIeHWe CBETa, MOoJI-
HOe BHYTpeHHee OTpaKeHUe CBeTa, pasJoXkKeHue Oesoro ceeTa
B CIIEKTP U CJIOKEHUE CIIEKTPaJbHbIX IJBETOB, JUCIIEPCHUSsI CBETA,
eCTeCTBEHHasl pPaJIM0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTro
ClIeKTpa H3JIY4eHUsl) 10 ONMUCAaHUK UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOe HU3UUecKoe sIB-
JIEHUE;

—pacno3HaBaTb NPOsiIBJEHUE U3yUeHHbIX QU3NYECKUX SAABJIEHUH B
OKpy»KarlgeM Mupe (B ToOM uucie GU3UYECKHUe SABJIEHUS B MMPU-
po/Jie: IPUJIMBHI U OTJIUBHI, JIB>KeHU e TiaHeT COJTHEYHOU cUcCTe-
Mbl, peaKTUBHOe [BUXXe€HHEe >XUBbIX OPraHU3MOB, BOCHpPUSITUE
3BYKOB >KUBOTHBIMHY, 3eMJIETPsICEHHE, CeEliICMUUYEeCKUE BOJIHBI, IIy-
HaMH, 3X0, [IBETa TeJl, OITUYEeCKHe ABJIEHHUS B NMIpHUpoOJe, 6UO0JIO0-
ruyeckoe JeHdCTBUE BHAUMOTO, YJbTPadHOJETOBOrO U PEHT-
FEHOBCKOI'O M3JIy4eHUH; eCTeCTBEHHbIN paJJUOaKTUBHBINA ¢OH,
KOCMUYECKHUE JIYUH, PaJUOAKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJioB; AelCTBHUEe PaJluOAKTUBHBIX U3Jy4eHUH Ha OPraHU3M dye-
JIOBEKA), IIPU 3TOM MEepPeBOAUTH NMPAKTHUYECKYIO 3a/1a4y B y4es-
HYIO, BbIeJIITh CYylLIeCTBEHHble CBOMCTBa/MpU3HAKU dHU3UUe-
CKHUX SIBJIEHUH;

—OIHUChIBATh U3yUeHHble CBONUCTBA TeJ U GU3UYeCKHUe SIBJEHUS, UC-
noJsib3ysl ¢usnyecKkre BeJUYUHBbI (CpeHsisi U MTHOBEHHasl CKO-
POCTB TeJia NPY HEPABHOMEPHOM JBHUKEHHUH, YCKOPEHUE, TIepeMe-

34



LleHUue, MyThb, yIJ0Basi CKOPOCTb, CUJa TPEHUS, CHUJIa YIIPYTOCTH,
CUJIA TSIXKECTH, yCKOpeHHe CBOOGOJHOTO MajieHus], BeC TeJsa, UM-
MyJIbC TeJIa, UMITYJIbC CUJIbl, MEXaHUYECKAsd paboTa U MOIHOCTb,
NOoTeHLlMaJIbHAsA 3HEPTUs TeJsa, NOAHATOro HaJi NIOBEPXHOCThHIO
3eMJIY, IOTEeHLMa/IbHAsA 3HEPrus CkaToW NPY>KWHbI, KUHETUYe-
CKasl SHEepTUsl, OJIHASA MeXaHU4YeCKasl SHeprus, IepUo/ U 4acToTa
Kosieb6aHu, AJIMHA BOJIHBI, TPOMKOCTb 3ByKa 1 BbICOTa TOHA, CKO-
pOCTb CBeTa, MOKa3aTeJlb NPeJIOMJIeHUs Cpe/ibl); MPU OMUCAHUU
MPaBUJBHO TPAKTOBATh QU3UYECKUN CMBICI HUCIOJIb3YEMBIX BEJIU-
4YUH, 0603HAYEeHUs U eJUHHUIbI QU3UUECKUX BEJUYHH, HAXOJUTh
dopmMyibl, CBA3BIBAKOLIME JAaHHYIO GU3UUYECKYI0 BEJIMUHUHY C APY-
TUMHU BeJIMUMHAMHU, CTPOUTHb rpadUKH U3yYeHHBIX 3aBUCHUMOCTeN
pu3nYeCcKUX BEJINYUH;

—XapaKTepUu30BaTh CBOMCTBA TeJl, GU3UYeCcKUe sIBJIEHUS U Tpoliec-
Cbl, UCIIOJIb3ysl 3aKOH COXpaHEeHUs 3HEepPTrUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLUII CYNIEPIIO3UIHUU CHUJI, TPUHIUI OTHOCHUTE I b-
HocTH ['anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs] UMMYJIb-
Ca, 3aKOHBI OTPAXKEHHUS U NIpesIOMJIEHUS CBETa, 3aKOHBI COXpaHe-
HUs 3apsJ0BOr0 M MacCOBOTO YHCEJ MPU SAJEPHBIX peaklusx;
IIPYU 3TOM [J1aBaTh CJA0BECHYI GOPMYJIMPOBKY 3aKOHA U 3aMHUChI-
BaTb €ro MaTeMaTU4eCKOoe BbIpaXKeHUE;

—O006'bACHATh GU3UYECKUE MPOLLeCChl U CBOMCTBA TeJI, B TOM YUCJIe
U B KOHTEKCTe CUTYyalui NPaKTHUKO-OPUEHTHPOBAHHOI'O XapaKTe-
pa: BBIABJIATH NPUYHUHHO-C/I€JCTBEHHbIE CBSA3U, CTPOUTh 0GbSIC-
HeHHe U3 2—3 JIOTUYECKUX I1aroB C ONMOpPOoU Ha 2—3 U3yUYeHHBbIX
cBoMcTBa GU3UUECKUX ABJIEeHUH, PU3HUUeCKHX 3aKOHOB UJIH 3aK0-
HOMEpPHOCTEeH;

—pewmaTh pacuyéTHble 3aJa4yd (onuparuyecss Ha CUCTEMY U3 2—
3 ypaBHeHHH), UCIIOJIb3Ysl 3aKOHbI U GOPMYJIbI, CBSI3bIBAKOIIIHE
dusryeckue BeJIMUUHBI: HA OCHOBE aHa/IM3a YC/JA0BUS 3a/lauM 3a-
MUChIBAaTh KpaTKOe YCJI0BUE, BbISBJISATH HeJOCTAlOIIMe UJIU U30bI-
TO4YHBbIE JIaHHbIE, BLIOUPATh 3aKOHBI U GOPMYJIbl, HEOOXOJUMbIE
IJIsl pellleHus], TPOBOJUTDb PAaCYEThl U OLlEHUBATh PEaJMCTUYHOCTh
MOJIY4YeHHOTr 0 3HaYeHUsI pU3nIeCKOoN BeJUUYNHBI;

—pacno3HaBaTb IP06JIeMbI, KOTOPbI€ MOXXHO PELIUTh MPU TOMOLILH
pu3ryecKuxX MeTOJ0B; UCIIOJIb3Ysl ONMCAaHHE HCCIeJOBaHUs], BbI-
JeJIITh IpOBepsieMoe MpeJINoI0KEHHE, OLleHUBAaTh MPaBUIbHOCTD
nopsifika NpoBefeHus UCCIe[0BaHUs, eaThb BbIBO/bI, UHTEpPIpe-
TUPOBATb pe3yJibTaThl HAOJII04EHUN U ONbITOB;

—IpPOBOAUTDL ONBIThI MO HAGJIIOAEHUI0 GU3IUUECKUX SIBJEHUN WU
dusnyeckux cBOUCTB TeJs (U3yyeHUe BTOPOro 3akoHa HbI0TOH3,
3aKOHAa COXpaHEeHMUs SHEePTHH; 3aBUCHUMOCThb Ilepuoa KojaebaHui



NPYyKHMHHOTO MasiTHUKA OT MAacChl IPy3a U >KECTKOCTU MPYKUHbBI U
HE3aBUCUMOCTh OT aMIIUTYJAbl MaJbIX KoJeb6aHUN; HPSIMOJIHU-
HellHOe pacHpocTpaHeHHe CBeTa, pasJjiodKeHue O6eJsioro cBeTa B
CHEeKTp; HM3y4YyeHHe CBOMCTB M306paKeHHWs B IMJIOCKOM 3epKaje M
CBOMCTB M300pakeHUsI IMpeJMeTa B coOUpawlled JMH3e; 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;

—IpPOBOAUTb MPU HEOOXOJUMOCTH CEPUI0 MNPSAMbIX H3MEpPEHUH,
omnpejiesisis cpefHee 3HaUYeHUEe U3MepsieMOU BeJU4YUHbI (QOKycHOe
paccTtosiHue cobupatolleil JIMH3bI); 000CHOBBIBAaTh BhIOGOp crocoba
M3MepeHUs /U3MePUTETBHOTO TPUHOPa;

—IpPOBOJUTb HCCIEIOBAHUE 3aBUCUMOCTEN (U3UUYECKUX BEJIUUHH C
HCIOJIb30BAaHUEM MNPSMbIX H3MepeHUH (3aBUCUMOCTb NYTH OT
BpeMeHHU NpPH PaBHOYCKOPEHHOM JBIKEHUU 6e3 HavyaJbHOH CKO-
pocTH; nepuoja Kose6aHUHA MaTeMaTHUYeCKOro MasTHUKA OT JIJIH-
Hbl HUTH; 3aBUCUMOCTH yIJla OTPaXKEHHUsI CBETa OT yrJia MajJieHus
Y yrja IpeJIOMJIEHHUS OT yIJla NajieHHs): MJIAaHUPOBATh HCCJEN0-
BaHUeE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, GUKCUPOBATH pe-
3yJIbTAThl MOJYYeHHOW 3aBUCUMOCTH PU3UYECKUX BEJUYHWH B BU-
Je Tabyul ¥ rpadUuKoB, J1eJ1aTh BIBO/IbI 10 Pe3yJIbTaTaM UCCIE0-
BaHUS;

—IIPOBOAUTH KOCBEHHbIE U3MepeHUsI PU3UYECKUX BEJIMUUH (Ccpe-
HsIsl CKOPOCTb M YCKOpPEHUEe TeJsia IPU PaBHOYCKOPEHHOM /IBU-
’)KeHUH, YyCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
K03 PUIIMEHT TpPEHUsI CKOJIbKEHHS, MeXaHH4YecKas paboTa Hu
MOIIHOCTb, YaCTOTa U Mepuo/; KoyiebaHUU MaTeMaTU4YeCKOroHu
MPY>KUHHOTO0 MAasATHHUKOB, ONTHYecKasl Chja COGUparlell JUH-
3bl, Pa/IUOAKTUBHBIN POH): JIAHUPOBATh U3MEPEHUS; COOUPATh
3KCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINIOJHSITH U3MEPEHHUs, clie-
Aysl IpeJIOXKEeHHOW UHCTPYKIUU; BBIYUC/ATh 3HAYE€HUE BEJIUYHU-
Hbl U aHaJIM3UPOBATh IMOJIyYeHHbIe pe3yJbTaTbl C y4YETOM
3aJJaHHOU MOTPENIHOCTH U3MepPEeHUH;

—co6/I0aTh NpaBuJja TEXHUKU 06e30MacHOCTU MpHU paboTe c Jyabo-
paTOpHBIM 060pPY/IOBaHUEM;

—pasJin4aTb OCHOBHbIE MPHU3HAKH U3YUYEeHHBbIX QU3UUECKUX MO/ie-
Jlefi: MaTepuabHasA TOUYKA, aBCOJIIOTHO TBEPAOE TEJIO, TOYEYHbIH
WCTOYHUK CBETA, JIy4, TOHKAsl JINH33a, IJIaHeTapHasi MoJieJib aTo-
Ma, HYKJIOHHAasi MO eJIb aTOMHOTO S7pa;

—XapaKTepUu30BaTh NPUHIUIBI eHCTBUSA U3YYeHHbBIX MPUOOPOBU
TeXHUYECKHUX YCTPOUCTB C ONMOPOH HA UX OMUCAHUA (B TOM YUC-
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Jie: CHUAOMETP, AAaTYUKU MOJIOXKEeHUS, PACCTOSHUA U YCKOPEHUs,
pakeTa, 3XO0JIOT, O4YKH, Nepuckomn, ¢oToammapar, ONTHUYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, ZI03UMETpP, Kamepa BuibcoHa), uc-
M0JIb3y$ 3HAaHUA O CBOMCTBaxX GU3NUYECKUX ABJIEHHUH U HE0OXOoU-
Mble U3NYECKH e 3aKOHOMEPHOCTH;

—MHCNO0JIb30BaTh CXeMbl U CXeMaTU4YHble PUCYHKH U3YYEeHHBIX TeX-
HUYECKHUX YCTPONCTB, U3MePUTEJIbHbIX IPUOOPOB U TEXHOJOTH-
YeCKUX MPOIECCOB NMPU pelleHUU yueOHO-MPaKTUIEeCKUX 3a/1a4;
ONTUYECKUE CXEMBI JJIsl MOCTPOEHUSA U300paKeHUH B IJIOCKOM
3epKaJie M cobuparlolei JUH3e;

—MNpPUBOAUTH NPUMepPbl/HAX0AUTh MHPOpPMALUI0 0 MpUMepax Mpak-
THUYECKOTO UCNOJb30BaHUsA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
KU3HU AJis1 o6ecriedeHUsI 6€30MAaCHOCTH IPU 06palleHuu C Npubo-
pPaMH U TeXHUYECKHMH yCTPOMCTBAMH, COXpPAaHEHUS 30POBbS U
COOJIIOJIeHHUs] HOPM 3KOJIOTHUYECKOro NOBeJeHUs B OKpy:Kalollel
cpene;

—OCYLIeCTBJAATb MOUCK UHPOpMaLUU PU3UYECKOTO COJAepKaHUs
B ceTu UHTepHET, CaMOCTOSATENbHO POPMYyTUPYSA NOUCKOBBIN 3a-
MpOC, HAXOJUTh MYTH ONpeJeJeHUsI JOCTOBEPHOCTH MHOJIyYeHHOU
nHPopMallMM Ha OCHOBE UMEKIUINXCS 3HAHUU U AONOJHUTEJb-
HBIX UICTOYHHUKOB;

—MHWCN0JIb30BaTh NPHY BBINOJHEHUU yUeOHbIX 3aJaHUN Hay4YHO-IO-
NYJISIPHYIO JIUTepaTypy GU3HUUeCcKOT0 CoZiepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl ceTH HHTepHeT; BJaJleTb NPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPyTyI0;

—co3/laBaTb COGCTBeHHble NMHUCbMEHHble U yCTHble COOOLIeHUs Ha
ocHOBe MHG}OpMalMM M3 HECKOJBbKHUX UCTOYHUKOB (PHU3UYECKOTrO
CcoZleprKaHusl, MyOJUYHO MNPEeACTABJATH Pe3yJbTaThl NPOEKTHOH
WU UCCJIeloBaTebCKON AesiTeJIbHOCTH; MPU 3TOM IPaMOTHO UC-
MO0JIb30BaTh U3y4YEeHHbIA MOHATUWHBINA anmnapaT U3y4aeMoro pas-
nesa GU3UKHM U CONMPOBOXK/JAATb BBICTYIJIEHHE TIpe3eHTalued C
y4€TOM 0COGEHHOCTEN ayJUTOPHUU CBEPCTHUKOB.
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TEMATUYECKOE MJIAHUPOBAHUE

7 knacc (68 u)

HayKa o mpupoje
(24)

SfABnenus npupoasl. Pusuye-
CKHe SIBJIEHUS: MeXaHuYe-
CKUeE, TENJIOBBIE, 3JIEKTPUYe-
CKH€E, MarHUTHbIE, CBETOBBIE,
3BYKOBbIE

TemaTH4eckui OCHOBHBIE BH/Ibl AeATEeJbHOCTH YYalUXCA
OCHOBHOe cojep:KaHHe . N
6JI0K, TeEMa (Ha ypoBHe y4eGHBIX JeiCTBUI)
Pa3ges 1. Pu3uka U eé poJib B IO3HAHUM OKpYy»Kamwiero mupa (6 4)
dusuka — dusuka — Hayka o npupoJie. | BrisiBieHHe pas/nuuil Mexay GU3MUYeCKUMU U XUMUYEeCKUMU

npeBpameHussmMu (MC — xumus).

Pacno3sHaBaHue U Kj1accupuKkanus GU3nIeCKUX siBJIeHUH:
MeXaHUYeCKUX, TEIJIOBbIX, 3JIEKTPUUYECKUX, MAarHUTHBIX
U CBETOBBIX.

Hab6usroaeHue v onvcanve GU3UYECKUX ABJIEHUU

dusnyeckue
BeJIMYUHBI (2 9)

dusuyeckue BeJUYUHBI.
H3mepeHnune ¢pusnyeckux
BeJIMYUH. Pusuyeckue
npu6opel. [lorpentHocTb
n3MepeHUH. MexxayHapoaHas
cucTeMa eJUHHUI]

OnpejiesieHre LieHBI JeJIeHUs HIKaJbl U3MEPUTEJIBHOr0 NMpUOopa.
W3MepeHHe JIMHEHHBIX pa3MepoOB TeJs U NMPOMEXYTKOB BpeMeHHU
C y4€TOM NOTpeIIHOCTeMN.

H3MepeHue 06'b€Ma KUAKOCTU U TBEPAOro TeJa.

W3mepeHHe TeMIlepaTypbl NPU NOMOUIY KHUJKOCTHOT'O TEPMO-
MeTpa Y JJaTYHKa TeMIepaTyphl.

BeinosiHeHHe TBOpYECKHX 3aJlaHUM MO MOUCKY COCO60B M3Mepe-
HUS HEKOTOPBIX PHU3NYECKUX XapaKTePHUCTHK, HAIIpUMeDP
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, IPOBOJIOKA), YAAJTEHHBIX

1 lpy paspaboTke paboyed mporpaMMbl B TeMaTHYECKOM IJIAHKUPOBAHHUU [JIOJDKHBI ObITH YUYTE€HBl BO3MOXXHOCTHU HCII0JIb-
30BaHMs 3JEKTPOHHBIX (IMPOBBIX) 06pa30BaTEJbHBIX PECYPCOB, ABJSIOIMMUXCA y4eOHO-MeTOAUYEeCKMMH MaTepuasa-
MU (MyJbTHUMEJHUUHbIE MPOrpaMMbl, 3JIeKTPOHHbIE YUeOHUKH U 33JJaYHHUKH, 3JIEKTPOHHBIE GHUOJMOTEKH, BUPTYaJbHbIE
J1abopaTOpPHUH, UTPOBbIE NMPOrpaMMbl, KOJIJIEKLIUU LUPPOBBIX 00PA30BATEJbHBIX PECYPCOB), peaTU3YIOIHUX AUJAKTH-
yeckue Bo3MoxkHOCTH UKT, comeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHO/IATEIbCTBY 06 06pa30BaHUH.
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06'bEKTOB, 60JIBIINX PACCTOSIHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHHU. O6GCYXJeHHe NpejlaraeMblX ClI0CO60B

EcTrecTBeHHO-
Hay4YHbIN MeTOo/,
NMo3HaHu (2 4)

Kak ¢usuka u gpyrue
ecTeCTBeHHble HayKH U3y4a-
0T npupony. EcrectBeH-
HO-HAy4YHBIH MeTOo/| TI03Ha-
HUA: Ha6mo,qu1/1e, IIOCTAHOB-
Ka Hay4HOT0 BOMIpPOCa,
BbIJBH)KEHHE TUIIOTES,
3KCIEepUMEHT 10 NPOBEpPKe
TUIIOTE3, 00'bSICHEHWE HADOJI0-
naemoro siBjeHus. OnvcaHue
$puU3HUecKUX IBJIEHUH C TOMO-
b0 MOJesen

Bb1/iBH>KEHHE THIIOTES, 00'bSCHALIUX IPOCTHIE IBJIEHUS,
HanpuMep:

— I0YeMy OCTaHaBJIMBAETCS JABMXKYIeecs N0 rOPU30HTaIbHOU
[IOBEPXHOCTH TEJIO;

— MOYeMY B KapKy NOro/ly B CBETJION OJieXK /e MpoxXJagHeH,
4yeM B TEMHOM.

[IpesiokeHHe criocO60B NMPOBEPKHU T'MITOTES.

[IpoBesieHMe HCCIe0BAaHUA 110 TPOBepKe KAaKOH-IMO0 rumore-
3bl, HAIPHUMeP: Ja/IbHOCTD N0JIETA IapHKa, IYLEHHOI'0 TOpH-
30HTAJIbHO, TeM 60JIbllIe, YeM GOJIbLIE BBICOTA MyCKa.
[locTpoeHue mpocTedInx Mojesed GU3NIECKUX SBJIEHUH

(B BHUJe PUCYHKOB MJIM CXeM), HAIpUMep MajJieHue NpegMeTa;
NpsSAMOJIMHEHHOe pacpocTpaHeHHe CBeTa

Pasge 2. [lepBoHaYa/ibHbIE CBEJEHHA O CTPOEHHUH BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIbI, UX pa3-
Mepbl. ONBITHI, JOKa3bIBAIO-
mye JUCKpPeTHOe CTpOoeHHe
BelllecTBa

Hab6sio/ieHHe ¥ UHTepnpeTaLusi ONbITOB, CBU/AETENbCTBYIOLIIUX
006 aTOMHO-MOJIEKYJIIPHOM CTPOEHHH BeILeCTBa: OIbITHI C pac-
TBOpPEHHEM pa3JIMYHBIX BELECTB B BOJIE.

OLieHKa pa3MepoB aTOMOB M MOJIEKYJI C UCIIOJIb30BaHHEM (OTO-
rpaduii, mosyyeHHBIX HA AaTOMHOM CHJIOBOM MHKpockone (ACM).
OnpefesieHre pa3MepoB MaJbIX TeJ

JIBM>keHM e

M B3aUMOJen-
CTBHUE 4acCTHulj,
BemiecTBa (2 4)

JIBU>KeHU e YacTUll BellecTBa.
CBsI3b CKOPOCTH JBUXKEHUS
4acTHL C TeMIlepaTypo.
BpoyHOBCKOe IBHKEeHHE.
Auddy3us. BsaumogerictBue
YacTHI] BellecTBa: MPUTSKe-
HUeE U OTTaJKUBaHUe

Hab6sioieHre 1 06'bsICHEHHE OGPOYHOBCKOTO JBMXKEHHUsS U sIBJIe-
HUA 1 dy3un.

[IpoBesieHME U 0OG'bSICHEHHE ONBITOB 110 HAGJIIOAEHUIO TEMJIOBOIO
pacliMpeHHs ra3os.

[IpoBesieHHe U 0G'bSICHEHHE ONBITOB MO OGHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO IPUTSXKEHHUS U OTTAJIKUBaHUS
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IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

ArperatHbie
COCTOSIHUA
BemiecTBa (2 4)

ArperaTHble COCTOSIHUSA
BELLECTBA: CTPOEHUE ra3os,
KUJIKOCTEH U TBEPbIX
(kpucCTa/IINYEeCKUX) TeJl.
B3auMoCBs3b MeX/y CBOH-
CTBaMH BelLeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHreM. OCOGeHHOCTH arperar-
HbIX COCTOSIHUH BO/bI

OnucaHue (C UCHOJIb30BAaHUEM MPOCTHIX MOJEJIEN) OCHOBHBIX
pa3/IMYMil B CTPOEHUH T'a30B, XKUAKOCTENH U TBEPAbIX TeJl.
O6bsICHEHHE MaJION CXKUMAeMOCTH KHUAKOCTeH U TBEPABIX TeJl,
60JIbIIOH C’KHMAEMOCTH Ira3oB.

O6BbsicHeHHe coXpaHeHHsI GOPMbI TBEPABIX TeJ U TeKy4eCTH
YKHUIKOCTH.

[IpoBesieHNE ONBITOB, J0KAa3bIBAIOLIUX, YTO B TBEPJOM COCTOS-
HHMM BOJIbl YACTHULbl HAXOAATCA B CPpeJHEM JiaJibllle APYT OT Jpyra
(MIOTHOCTBH MeHbIIIE), YEM B KHUKOM.

YcTaHOBJIeHHE B3aUMOCBSI3U MeXJY 0COOEHHOCTSIMHU arperar-
HBIX COCTOSIHMM BOJbI U CYyLeCTBOBAaHHEM BOJHBIX OPraHHU3MOB
(MC — 6uoJsiorus, reorpadusi)

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

MexaHu4yeckKoe
ABIDKeHMe (3 4)

MexaHH4YecKoe ABUXKeHHe.
PaBHOMepHOe 1 HepaBHOMeD-
Hoe aBmxeHHe. CKOpOCTb.
CpeZiHs1 CKOPOCThb NPH He-
PaBHOMEPHOM JABH>KEHUHU.
PacyéTt nyTtu 1 BpeMeHu
JABIDKEHUS

HccnepoBaHre paBHOMEPHOTO ABUXXEeHUS U ONpeJiesieHHe ero
NPHU3HAKOB.

Hab6nio/ieHre HEPaBHOMEPHOTO ABMXKEHHSI U ONpeJieIeHHe ero
OTJIMYMH OT paBHOMEPHOI'O ABHKEHMUSI.

Pewrenuve 3asa4y Ha onpejiesieHHe NyTH, CKOPOCTH U BpeMeHU
PaBHOMEPHOTO JBHXKeHHS.

AHaJn3 rpadMKOB 3aBUCUMOCTH IIYTH U CKOPOCTH OT BpEMEHU

HNuepuus,
macca, IioT-
HOCTb (4 4)

fBseHUe MHepLUU. 3aKOH
vuHepuuu. Bsaumopeiicreue
TeJl KaK IPpUYUHA U3MEeHEHUs
CKOPOCTH ABUKEHUS TeJl.

O6GBbsICHEHUE U MNIPOTrHO3HUPOBAHHUE ABJIEHUH, O6y€JIOBJIeHHbIX
I/IHepLU/Ief/'I, HallpuMep: 9YTO IPOUCXOAUT INIPHU TOPMOXKEHHUHU UJIU
pPEe3KOM MaHeBpe aBTOMOGI/IJ'Iﬂ, noyeMy HE€BO3MOXHO MIHOBEHHO
NpeKpaTUuTb ABUXKEHHEe Ha BeJsioculnieae U caMmokare 1 T. O.
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Macca kak Mepa UHEPTHOCTH
Tesia. [IOTHOCTB BelllecTBa.
CBsI3b IJIOTHOCTHU C KOJIUYE-
CTBOM MOJIEKYJI B eZJUHHUIIE
06BbEMa BelllecTBa

[IpoBeieHrEe U aHA/NU3 ONBITOB, JEMOHCTPUPYIOLUX U3SMEHEHHE
CKOPOCTH JIBUKEHHUS TeJia B pe3yJIbTaTe AeUCTBUSI HAa HErO
JAPYTHUX TeJL

PeleHure 3a/ja4y Ha ONpejie/IEHHE MacChl TeJIa, ero 06 bémMa u
IJIOTHOCTH.

[IpoBeieHHE U aHAJINU3 OMNBITOB, IEMOHCTPUPYIOLHX 3aBUCHU-
MOCTb U3MEHEHHUSI CKOPOCTHU TeJia OT ero Macchl MpU B3auMo/iei-
CTBUH TeJl. U3MepeHHe Macchl Tesla pa3JIMYHbBIMH CIIOCOGAMMHU.
Omnpe/iesieHHe MJIOTHOCTH TeJia B pe3yJibTaTe U3MEpPEHHUsT ero Mac-
Cbl 1 06'bEMa

Cusia. Buabl cui
(14 4)

CuJla Kak XapaKTepHUCTHKa
B3auMogeicTBUsA Te. Cuia
YIpyrocTu U 3akoH I'yka.
H3mMepeHHe CUJIBI C TOMOIIBIO
JAUHaAMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TSXKECTH.
Cuia TSXKeCTH Ha ApYyTUX
nsaHeTax. Bec Tesa. HeBeco-
MocTb. CJ102KeHHe CuJI,
HanpaBJIEHHBIX 110 OAHOH
npsiMmoil. PaBHoelcTByo1as
cuil. Cuna TpeHud. TpeHue

CKOJIbXXE€HHUA U TPEHHEe IMOKOA.

TpeHue B IpUpOJie U TEXHUKE

W3y4yeHne B3aMMOJeHCTBUSI KaK NMPUYHMHBI U3MEHEHUs] CKOPOCTU
TeJla UM ero AepopMaluu.

OnucaHue peaJbHbIX CUTYallMi B3aUMOAEHCTBUS TeJ C TOMOIIbIO
MOAEJIQI‘/JI, B KOTOPbIX BBOAWUTCA NIOHATHE U M306pa>{<e1-me CHJIBI.
H3y4yeHue cubl ynpyroctu. McciegoBaHue 3aBUCUMMOCTHU CUJIBI
yHOPYTrOCTH OT YAJHMHEHHUs] Pe3UHOBOI0 LIHYPa WJIW HNPYKUHbI

(c mocTtpoeHueM rpaduka).

AHaJ/IM3 NpaKTUYECKUX CUTYAlUH, B KOTOPbBIX MIPOSIBJISETCS
JefcTBHeE CUJIBI YIIPYToCTH (YIPYrocTb MsA4a, KPOCCOBOK, BETOK
JepeBa U Jp.).

AHasu3 cuTyanui, CBSI3aHHBIX C sIBJIEHUEM TSATOTEHHUs.
O6bsicCHEHHEe OPOUTANBLHOTO ABUKEHUsI MJIAHET C UCIMOJIb30BaHU-
eM sIBJIEHUS TATOTeHUs U 3aKoHa nHepuuu (MC — acTpoHOMUS).
H3MepeHuUe Beca TeJsa C MOMOILIbI0 JUHAMoMeTpa. O6G0CHOBaHUe
3TOro cnoco6a u3MepeHuUsl.

AHaJsM3 U MoJieTMpOBaHUe sIBJI€HUsI HEBECOMOCTH.
JKCIepUMeHTaJIbHOE MoJIyYeHHEe TTPaBUJia CJIOKEHUS CHUJI,
HallpaBJIEHHbIX BJO0JIb O,LLHOI‘/JI HpHMOI‘/JI. Onpeaenel—me BEeJIMYHUHbI
pPaBHOJENCTBYIOLIEN CUJIL.

Vi3yyeHUe CUJIbI TPEHUSI CKOJIbLYKEHHUS U CUJIbI TPEHUS MOKOSI.




oy

IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

HUccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUS OT Beca TeJsa

U CBOUCTB TPYIIUXCSI IOBEPXHOCTEH.

AHa/IM3 NpaKTUYECKUX CUTYallUH, B KOTOPBIX POABJIAETCS
JleficTBUe CUJIBI TPEHHUS, UCIIOJIB3YIOTCSA CIOCOOBI €€ yMeHbllle-
HHSA WM yBeJIMYeHHUs (KaTaHHe Ha JIbDKaX, KOHbKax, TOpMOXKe-
HYe aBTOMOOMWJISA, UCII0JIb30BaHUeE MO IIUITHUKOB, IIJIaBaHUe
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uoJsorus).

PeneHue 3aza4 ¢ UcnoJib30BaHUEM GOPMYJI AJ1s1 pacyéTa CHUJIbI
TSKECTH, CUJIbI yIIPYTOCTH, CUJIbl TPEHUS

Pa3ges 4. laBieHUe TBEPABIX TeJI, XKUAKOCTel U ra3oB (21 y)

JaBieHue. Ile-
peaada JaBJie-
HMA TBEPABIMHU
TeJIaMH, )KUAKO-
CTSIMU M Ta3aMH
(34)

JaBnenue. Cioco6bl yMeHb-
LIeHUs U yBeJUYeHUs
JaBJieHUs. /laByieHue rasa.
3aBUCHUMOCTbD JlaBJIEHHS ra3a
OT 06'béMa U TEMIIEPATYPHI.
[lepenaya gaBseHUs TBEP/bI-
MM TeJIaMH, XKUAKOCTSIMH U
rasamu. 3akoH Ilackans.
[THeBMaTH4YeCKHE MaIIHHBI

AHaJ/IM3 1 06'bSICHEHHE ONBITOB U IPAKTHYECKUX CUTYaLUH,

B KOTOprX HpOHBJIHeTCH CHJIa AAaBJIEHUA.

O6ocHOBaHHE CIOCOG0B YMEHBIIEHUS U YBEJUYEHUS JaBJeHUSs.
M3yyeHUe 3aBUCUMOCTH [jaBJeHHUs ra3a OT 06'b€éMa U TeMIlepaTyphl.
H3ydeHne 0cO6GeHHOCTEN Mepelay JaBJeHUsI TBEPAbIMU TeJIAMH,
KUJIKOCTAMHM U razaMu. O06G0CHOBaHUE pPe3yJIbTATOB ONBITOB
0COGEHHOCTSIMU CTPOEHUSI BellleCTBa B TBEPJOM, KUJAKOM

U ra3o006pa3HOM COCTOSTHUSIX.

JKCepUMeHTa/IbHOE 0Ka3aTeJbCTBO 3aKoHa [lackans.
PemeHnue 3a/1a4 Ha pacyéT JaBJaeHUs TBEPAOTO TeJsa

JlaBsieHune
’kuakoctu (5 4)

3aBHUCHUMOCTD JlaBJIEHUS
’KUJKOCTHU OT I'JIyOUHBI
norpy:>xeHus. 'uapocra-
THUYECKHUHU NapasioKc.

I/ICCJIe,LLOBaHI/Ie 3aBUCHUMOCTH AaBJIEHUA KUAKOCTH OT l"]Iy6I/IHbI
NOrpy>eHud U IJIOTHOCTH X KUAKOCTH.

Ha6mo,qe1—me U 06'bsICHEHHE rUApoCTaTUYE€CKOro rnapazokca
Ha oCcHOBe 3akoHa [lackauis.
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Coobujaromuecs COCy/bl.
CuapaBaddecKre MeXaHU3Mbl

H3y4yeHue cOOGUIAOLNXCS COCY/L0B.

PeweHue 3a/ja4 Ha pacuéT JaBJIEHUS )KUJKOCTH.

O6bsicCHeHHE NMPUHIMIA JAeHCTBUS THAPABJIMYECKOTO Mpecca.
AHanus 1 06'bsICHEHHE IPAKTUYECKUX CUTyalUH, IeMOHCTPUPY-
IOLIMX NPOsIBJIEHHE JlaBJIeHHUs KUJKOCTH U 3aKoHa [lackasns,
HalnpuMep NPOLECCOB B OpraHU3Me MpPHU IJyGOKOBOJAHOM HbIpsi-
Huu (MC — 6uosiorus)

AtmocdepHoe
JAaByieHue (6 4)

AtMocdepa 3eMJiu U aTMOC-
depHoe naBaenue. [IpudUHbI
CylILeCTBOBAHUS BO3/YIIHOH
o60s109Kku 3eMJiu. ONbIT
Toppuuennu. Usmepenue
aTMochepHOTOo JaBJIeHHUA.
3aBUCUMOCTb aTMOCHEPHOI0
JlaBJIEHUS OT BBICOTHI

HaJ, ypoBHeM Mops. [Ipu6opsr
JAJIs1 U3MepeHUust aTMochepHo-
ro ZlaBJeHust

JKcnepuMeHTa/lbHOE OOHapyKeHHe aTMOCHEPHOTO JaBJIEHUSI.
AHasv3 1 06'bsICHEHHE ONBITOB U MPAKTUYECKUX CUTyaLUH,
CBSI3aHHBIX C IeHCTBHEM aTMOCHEPHOTIO AaBJIEHHUS.
O6'bsiICHEHHE CyllleCTBOBaHUs aTMocdepbl HAa 3eMJsie U HEKOTO-
pBIX IIJITaHeTax UJIU eé OTCYTCTBUS Ha JPYTHUX IJIaHeTax U JIlyHe
(MC — reorpadus, acTpOHOMHUS).

O6'bsiICHEHHE U3MEHEHUS IJIOTHOCTH aTMOCdephl ¢ BBICOTOH

1 3aBUCHMOCTH aTMOCEepHOro AaBJIeHUs OT BBICOTHI.
Pemenue 3a1a4 Ha pacyéT aTMocpepHOro JaBJIeHHs.

W3y4eHue ycTpoiicTBa 6apoMeTpa-aHepouza

JeiicTBue
JKUAKOCTH U rasa
Ha NOrpykéHHoe
B HUX TeJ1o (7 4)

JleficTBUe KM KOCTH Y rasa
Ha NOTPY>XEHHOE B HUX TeJIO.
BrITaskuBamwl1as (apxuMeo-
Ba) cuJja. 3aKOH ApxuMe/a.
[lnaBanue Tes. Bo3ayxonia-
BaHHUe

JKclepuMeHTa/JIbHOEe OO6HApyKeHUe AeHWCTBUS XKUJKOCTH U rasa
Ha NOrPYy>XE€HHOEe B HUX TeJIO.

OnpepesieHre BbITaJIKMBalOLLe CUJIBI, JeCTBYOLLEN Ha TeJlo,
MOrpPYy>KEHHOE B )KUJKOCTb.

[IpoBeseHMe U 06CYKAEHHE OINBITOB, IEMOHCTPHUPYIOIIUX
3aBHCUMOCTb BbITAJIKHUBAKOLLEN CHUJIBI, JIEUCTBYIOLIEN HA TEJI0
B XHUJKOCTH, OT 06'béMa NOTPYKEHHOU B KU KOCTb YaCTH TeJsia
M OT IJIOTHOCTU KUJKOCTH.

UccnemoBaHue 3aBUCHMMOCTH Beca TeJia B BoJie OT 06'béMa
MOTPY>KEHHOU B )KHUJKOCTb YaCTH TeJia.

PelieHue 3a/1a4 Ha MpUMeHeHH e 3aKOHA ApXUMe/ia U YCJIOBUS
MnJiaBaHUs TeJl.
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OkoHuaHue mab.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

KoHcTpynpoBanue apeoMeTpa UM KOHCTPYUPOBaHHUE JIOLKU
U olpeJiesieHue €€ Irpy30Nn04bEMHOCTHU

Pa3saen 5. PaGor:

a U MOLHOCTB. JHeprus (12 u)

Pa6oTa 1 mour-

MexaHu4yeckas pa6oTa.

3KCHepI/IMeHTaJ'IbHOE omnpezeJsieHrue MeXaHH4YeCKOoU pa60TbI CHJIbI

HOCTb (3 4) MomHocTh TSAKECTH NPU NNaJeHUH TeJsla U CUJIbI TPeHUd [IPYU PaBHOMEPHOM
nepeMeIeHHH TeJsla 10 TOPU30HTAJIbHON MOBEPXHOCTH.
PacuéT MOLIHOCTH, pa3BUBaeMOH NPU MO bEME 110 JIECTHULLE.
PewreHuve 3a71ay Ha pacyéT MeXaHUYECKOW paGoOThl U MOIIHOCTHU
IIpocTeie [IpocThie MexaHU3MBbI: pbryar, | OnpepesieHye BbIMIPBILIA B CHJIe MPOCThIX MEXaHU3MOB Ha

MexaHHM3MBI (5 4)

6JIOK, HAKJIOHHAs MJI0CKOCTb.
[IpaBUI0 paBHOBECHS
pberyara. [IpyMeHeHue
IpaBHJia paBHOBECHUA pbldyara
K 6JIOKY. «30JI0TO€ NTPAaBHUJIO»
MexaHUku. KII/] npocTbix
MexaHU3MOB. [IpocThle
MeXaHHU3MbI B 6bITy U TEeXHHU-
Ke. Ppluaru B TeJsie yesioBeKa

NpUMepe pblyara, MNoJBUXHOT'0 U HEMOJIBUKHOTO GJIOKOB,
HaKJIOHHOM IJIOCKOCTH.

HccnegoBaHue yC/I0BUS paBHOBECUS pblvyara.

O6HapyKeHHe CBOHCTB MPOCTHIX MEXaHU3MOB B pa3JIMUHbIX
UHCTPYMEHTAaxX U NPUCHOCOH6JIEHUSAX, UCTIOJIb3YEMBIX B ObITY

U TeXHHKe, a TaK)Ke B )KUBbIX opranusmax (MC — 6uosiorus).
JKcnepuMeHTa/NIbHOE 10Ka3aTe/NbCTBO PABEHCTBA PaboT MpHU
HpI/IMeHeHI/II/I l'[pOCTbIX MeXaHHU3MOB.

Onpepenenue KII/l HaKJIOHHOM NJIOCKOCTH.

PewieHue 3a/ja4 Ha NpUMeHeHUe NpaBUJja paBHOBECHUs pbluara u
Ha pacuét KII/

MexaHu4eckasi
3Heprus (4 4)

KuneTnyeckada u noTeHy-
asibHada aHeprus. [IpeBpaie-
HHUe OJHOTr0 BH/Ja MeXaHuYe-

3KCHepHMeHTaﬂbHoe onpeaesieHNe N3MEHEHUA KHHETUYEeCKON
nu HOTeHL[I/IaJIbHOI;’I SHEPIrvuy TeJia IpyU €ro CKaTbIBaHHUHU 110
HaKJIOHHOM IIJIOCKOCTH.




CKOM 3Hepruu B pyrou.
3aKOH COXpaHeHMUs U U3MeHe-
HUsl SHEPIUHU B MeXaHUKe

dopMysIMpoBaHHEe Ha OCHOBe HCC/IeJOBAaHUA 3aKOHA COXpaHeHHUS
MeXaHU4YeCKOU 3HepTrHUH.

O6cy/eHHe TPaHUL IPUMEeHMMOCTH 3aKOHa COXpaHeHHUs
3Hepruu.

Pelrenue 3azjay ¢ Mcnosb30BaHUMEM 3aKOHAa COXpPaHEHMs 3Hep-
ruu

Pe3epBHOe Bpems (3 4)

8 knacc (68 u)

TemMaTH4YecKUH
6JI0K, TEMBI

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/IbI JA€STEJbHOCTU YYAUIUXCS
(Ha ypoBHe y4eGHbIX JelCcTBHA)

Pa3pes 6. TenioBble siBjieHUA (28 4)

CTpoeHue
U CBoOiicTBA
BemecTBa (7 4)

OCHOBHBIE OJIOXKEHUS
MOJIEKYJISPHO-KHUHETUYECKOH
TEOPUU CTPOEHUS BellecTBa.
Macca u pa3aMepbl aTOMOB

U MoJieKyJ. OnbITHI, OJ-
TBepJawliie OCHOBHbIE
MOJIOXKEHUS MOJIEKYISP-
HO-KMHETHYECKONU TEOpUU.
Moaenu TBEPAOTO, > KUAKOTO
1 ra3oo6pa3HOro COCTOSIHUHM
BellecTBa. Kpucraniudeckue
1 amopdHbIe TBEpPAbIE Tesa.

Ha6uitoieHre U MHTepHpeTalys ONBbITOB, CBU/ETENbCTBYOLIUX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BellecTBa: ONbITHI C pac-
TBOPEHHEM Pa3JIMYHbIX BELeCTB B BOJeE.

Pelrenuve 3a/a4 1o oLleHUBAHUIO KOJIMYECTBA aTOMOB MJIU MoJie-
KyJI B eIUHHIIe 06 bEMa BellleCTBa.

AHanu3 TekcTa JpeBHUX aTOMUCTOB (HanmpuMmep, pparMeHTa
nosmsl Jlykpenus «O npupo/ie Beleii») c U3J10)KeHHEM 060CHO-
BaHUM aTOMHOU runoressl (cMbicI0Boe YyTeHUe). OLeHKa
y6eUTeJTbHOCTH 3THX 060CHOBAaHUH.

O6bsicHeHHEe GPOYHOBCKOTO JBHKeHUS, siBJeHUs1 Judoysuun

Y Pa3JIMYUH MeXy HUMH Ha OCHOBE II0JIOKEHUH MOJIEKYJISp-
HO-KMHETHYEeCKOH TEOpHUH CTPOEHHUSs BellecTBa.

&
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IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

OGbsICHEHHE CBOUCTB rasos,
)KUJKOCTeH U TBEPAbIX TeJl
Ha OCHOBE MOJIOXKeHU U
MOJIEKYJISIPHO-KHUHETUYECKOU
Teopuu. CMayuBaHUe U Ka-
NUJJISIPHBIE SIBJIEHUS.
TensioBoe pacmiupeHue

U CKaTHe

O6bsiCHEHHE OCHOBHBIX Pa3/IMYUH B CTPOEHUH Ira3oB, KU KO-
cTedl U TBEPJBIX TeJ C UCIIOJb30BaHUEM I0JIOXKEHUH MOJIeKYJISp-
HO-KMHETH4YeCKOW TEOPUH CTPOEHH BellecTBa.

[IpoBesieHHEe ONBITOB MO BbIPALIMBAHUIO KPHUCTAJIJIOB IIOBapeH-
HOM COJIH WJIK caxapa.

[IpoBesieHHEe U O0G'bsICHEHHE ONBITOB, JE€MOHCTPUPYIOLIHUX
KaluJJIsIpHblIe sIBJIEHUA U IBJIEHHEe CMAauYUBaHUSA.

O6bsicHeHME POJIM KallUJIJISIPHBIX sIBJIEHUH JJ151 TOCTYIIJIeHUS
BOJBI B opraHn3M pacteHud (MC — 6uosiorus).

Ha6uroeHue, npoBe/ieHHe U 0G'bsICHEHHE OIBITOB M0 HAGJIIO-
JIEHUIO TEeIVIOBOT'O pacUIMPEeHUs ra3oB, XKUJAKOCTEH U TBEPABIX
TeJl.

O6bsicCHEHHe cOXpaHeHHUsI 06'béMa TBEPABIX TeJl, TEKYy4eCTH
>KHU/AKOCTH (B TOM YHCJIe, Pa3HUILBI B TEKYYeCTH JJIs1 pa3HbIX
»KUJIKOCTeMH), laBJIeHHs rasa.

[IpoBesieHME ONBITOB, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD JiaBJle-
HHS BO3/yXa OT ero 06'béMa U HarpeBaHHUs UJIH OXJIaXKeHHUs],
U UX OO'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISPHOI'O y4eHHUSI.
AHa/IM3 NpaKTUYEeCKUX CUTYalUH, CBI3aHHBIX CO CBOHCTBaAMH
rasos, >KMJIKOCTeH U TBEP/bIX TeJl

TenoBbIE
npoueccs (21 4)

Temnepartypa. CBA3b TeMIle-
paTyphbl CO CKOPOCTBIO
TeNJIOBOTO JBHXKeHUs
4acTHL.

BHyTpeHHSIs1 9HEpPTHA.
Crnioco6b1 U3MEHEeHUs

OGocHOBaHMe NMpPaBUJ U3MepPeHUsI TeMIlepaTyphl.

CpaBHeHMe pas3/IMYHBIX CIOCOG0B U3MepeHUs U IIKaJ TeMIle-
paTyphbl.

Ha6sto1eHMe ¥ 06'bsICHEHHE ONIBITOB, JIEMOHCTPHUPYIOLIUX
W3MeHeHHe BHYTPEHHeN 3Hepryuu TeJa B pe3yJibTaTe TelJonepe-
JayM ¥ paboThbl BHEIIHUX CHUJL.




Sy

BHYTpPEHHEN 3HEePTUU:
TelJjonepezaya U coBep-
neHue paboThl. Buabr
TelJoNepesayu: TeNJoNpoBo-
JOHOCTb, KOHBEKI|Us], U3JIy4e-
HUe.

KosinyecTBO TENJIOTHI.
YaenbHas TeMJ1I0EMKOCTb
BenjectBa. TermsioobMeH

Y TEIJIOBOE PaBHOBECHE.
YpaBHeHUe TENJI0BOrO
6aJsiaHca.

[InaBsieHUe U OTBepJeBaHUEe
KPHUCTA/IMYECKUX BEIECTB.
YnenbHas TemjaoTa IJIaBJe-
Hus. [lapoo6pazoBaHue

U KOHAeHcauus. McnapeHue.
Kunenue. Y iesibHas Ternjora
napoo6pa3oBaHUsA. 3aBUCHU-
MOCTb TEMIEPATYPhl KUIEHUS
oT aTMochepHOTro JaBJIeHU.
BiaxkHOCTBb BO3AyXa.
JHeprus TONJMBA. Yae/bHas
TelJioTa CropaHusl.
[IpuHLUUIIBI paGOTHI TEMJO-
BbIx ABUratesei. KI1/]
TENJIOBOTO JiBUTaTes.
TenioBble JBUTATENH U 3AlHU-
Ta OKpYy»Kalollel cpesbl.
3aKOH coXpaHeHMUs U npe-
BpallleHUsI SHEPTHUHU B MeXa-

Hab6sioieHre v 06'bsICHEHYE OMBITOB, O6CYXK/eHHe IPaKTHYe-
CKHUX CUTYaLLUH, JEMOHCTPUPYIOLUX PA3JIUYHbIE BUJBI TEIIO-
nepejiayu: TENJIONPOBOLAHOCTb, KOHBEKIIMIO, U3JIyYEHHUE.
UccnenoBaHue siBjieHUs1 Temsioo6MeHa NMpPU CMELINBAaHUU
XOJIOJHOU U ropsiueil BOJbI.

Ha6uiro/jeHue yCcTaHOBJIEHHUS] TEIJIOBOI'O PABHOBECUS MEXAY
ropsiuei v XoJ0JHOU BOJOH.

OnpepenieHue (M3MepeHHe) KOJUYECTBA TEIJIOTHI, OJTYYEHHOr 0
BOJIOH NpU TeIJIOOGMeHe C HarpeThIM MeTa/JINYeCKUM IIUJIHH-
APOM.

OnpepesieHue (MU3MepeHHE) YAEJbHON TEMJIOEMKOCTH BellleCcTBa.
PemeHue 3a/1ay, CBsA3aHHBIX C BbIYUCJIEHHEM KOJIMYECTBA TEIJIO-
ThI U TEIJIOEMKOCTH MPU TEMJI006MeHE.

AHa/u3 cuTyalu i NpakKTU4YeCKOro UCI0J1b30BaHUsA TEMJIOBbIX
CBOHCTB BeUIECTB U MaTepHUaJIOB, HAIPUMeED B IesIsAX sHeproche-
peXXeHHUS: TEMJIONU3O0JISLMS, dHEpProcbeperawiime KpblIiy,
TEPMOAKKyMYJISITOPHI U T. [.

HabsroneHue siB1eHUH UclapeHUs U KOHZeHCalliH.
HccnenoBaHue npolecca ucnapeHUs pa3ndHbIX KU KOCTEM.
O6bsicHeHUE SIBJIEHWH MCIapeHUs U KOHJleHCAl[UU Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YUE€HHS.

Hab6stofeHue U 06bsiCHEHHEe Npoliecca KUIIeHUs], B TOM YUC/Ie
3aBUCHUMOCTHU TeMIlepaTypbl KUNIEHUS OT JaBJeHHUS.
OnpepesieHue (MU3MepeHHEe) OTHOCHUTENBLHOU BJIQXXKHOCTH BO3AyXa.
Hab6siroaeHue npoliecca njaBJieHUsl KPUCTaJINYEeCKOr o Bellle-
CTBa, HAIIpUMeD JibJa.

CpaBHeHUeE NPOLLECCOB IJ1aBJIEHUsI KPUCTAIJINYECKUX TeJ

U pa3MsrieHus NpU HarpeBaHUU aMOpPHBIX TeJl.
OnpepesieHue (M3MepeHUe) YAeJbHON TENJIOTHI IJIaBJAE€HUS JIbJA.
O6bsicCHEHUE SIBJIEHUH TJIaBJIeHUsI U KPUCTA/LJIM3al[MHd HA OCHOBeE
aTOMHO-MOJIEKYJIIPHOTO YY€HHUS.
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IIpodoiceHue maba.

TemaTuyeckuii OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
OcHOBHOe coaeprkaHue ” o
0JI0K, TeMa (Ha ypoBHe y4eOHBIX JelicTBHIA)

HUYECKHUX U TEIJIOBBIX PemreHue 3a1a4, CBI3aHHBIX C BBIYUCJIEHHEM KOJUYECTBA TEIJIO-
npoueccax ThbI B NIpOLieccax TelJionepeaady Mpy MJIaBJeHUH U KPUCTAJIU-
3alMY, UCTIAPEHUU U KOH/IEHCAI[U .

AHa/u3 cUTyauui NPpaKTUYECKOTO NPUMEHEHUS ABJIEHUU
MJ1aBJeHUs U KPUCTAJJIM3AL MU, HAIPUMeEDP, T0oJIydYeHHe CBepX-
4YUCTBIX MaTepPUaJIOB, COJIeBasi rpeJsiKa u Jp.

AHau3 paGoThl U 00'bSICHEHHE NPUHLMIA JEUCTBUS TEIMJIOBOrO
ABUTATEJIA.

BerurciieHHe KOJIMYeCTBA TEIVIOTHI, BbIAEJSIOLEr0Cd MPU Cro-
paHUU pa3JIMYHbIX BUJOB TOIINBA, u KI1/| gBurartess.
O6cyx/ieHre 9KOJIOTHYECKHUX MOCJIeACTBUI UCIOJIb30BaHUS
JABUraTesiell BHYTPEHHErO CrOpaHUsl, TEMJIOBBIX U THJPO3JIEK-
TpoctaHuui (MC — 3KoJIoTUs, XUMUS)

Paspen 7. dneKTpudyecKkue U MarHUTHbIe sABJIeHUA (37 4)

JeKTpUu4ecKue JJiekTpu3sanu TeJ. /[Ba posa Ha6uro/ieHue ¥ poBe/leHHe ONBITOB M0 3JIEKTPU3AIUU TeJ
3apsaabl. 3aps- 3JIeKTPUYECKHUX 3apsi0B. IIPH CONPUKOCHOBEHUH U NUHAYKLHEHN.
»KeHHbIe TeJsia B3aumogelicTBHE 3apsiKeH- Ha6uroieHre 1 06'bsiICHEHHE B3aUMOJEeHCTBHUSA OJJHOUMEHHO
U MX B3aMMOJei- | HbIX Tesl. 3akoH KyJsioHa. 1 Pa3HOMMEHHO 3aps>KEHHBIX TeJl.
ctBHe (7 4) JJIeKTpUYecKoe MoJe. O6bsicHEeHHe IPUHIUIA AeHCTBUSA 3JIEKTPOCKOIA.
[IpyHIUI Cyneprno3nuu O6BbsicCHeHVe SIBJIEHUH 3JIeKTPU3aLUH NPU CONPUKOCHOBEHHUH
3JIEKTPUYECKHUX MOJIEN. TeJl U UHAYKLMEN C HCM0JIb30BaHHUEM 3HAaHUM 0 HOCUTeIAX
Hocurenu aieKTpUIeCKUX 3JIEKTPUYECKUX 3apAJ0B B BellleCTBeE.
3apsZi0B. JJIeMeHTapHbIN Pacrno3naBaHue U 00'bsICHEHUE SIBJIEHUH 3JIEKTPU3aLUU B I10-

3JIEKTPUYECKUU 3apsf,. BCeJJTHEBHOM »KM3HU.
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CtpoeHnue aToma. [IpoBogHuU-
KU U U3JIeKTPUKU. 3aKOH
COXpaHeHHUs 3JIeKTPUIeCKOro
3apaja

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

Hab6s1oieHre ONBITOB 110 MOJEJUPOBAHUIO CHUJIOBBIX JUHUHI
3JIEKTPUYECKOro MOoJIf.

UccnefoBaHue JeWCTBUS 3JIEKTPHUUECKOTO MOJISI HA MPOBOJAHUKHU
U JU3JIEKTPUKU

IlocTOAHHBINA
3JIeKTpUYEeCKHIA
TOK (21 4)

JJIeKTpHUYeCcKHUU TOK. YcJio-
BUSl CylLeCTBOBAHUSA 3JIEKTPHU-
4eCcKOoro Toka. McToyHuku
MOCTOSIHHOTO TOKa. JleicTBUA
3J1eKTPUYeCKOIo TOKa
(TenyioBOE, XUMHUYECKOE,
MarHuTHOeE). JJIeKTPUYeCKUH
TOK B KHJKOCTSIX U rasax.
dusiekTpuyeckas nenb. Cuia
TOKa. JJIeKTpHU4ecKoe
HanpspkeHue. ConpoTusJie-
HHe MPOBOJHUKA. Ye/lbHOe
CONPOTHUBJIEHUE BElLIeCTBA.
3akoH OMa fJ1g yyacTka
uenu. [locienoBaTesibHOE

Y NapaJijleJibHOe coeIMHeHNe
MPOBO/THUKOB.

Pa6oTa 1 MOLHOCTB 3/1€KTPU-
4yecKoro Toka. 3akoH /[xoy-
nqa-JleHua. 3JIeKTPONpPOBO/-
Ka ¥ MOTPEeOUTEH IJIEKTPH-
YeCKOU 3HEepruHU B OBITY.
KopoTkoe 3aMbikaHue

Ha6uroieHue pa3/IMYHbIX BUJIOB e CTBUSA 3JIEKTPUIECKOTO
TOKa U 0OOHapY>XEHHE 3TUX BUJOB JIEACTBUS B TOBCEJHEBHOU
>KU3HHU.

C6opKa U HCNBbITAaHHUE 3JEKTPUYECKON LIeNMU MOCTOSTHHOTO
TOKa.

H3MepeHUEe CUJIBI TOKA AaMIIEPMETPOM.

H3MepeHUeE 3JIEKTPUUIECKOTO HANIPS)KEHUS BOJIbTMETPOM.
[IpoBeseHUe U 0G'bsICHEHHE ONBITOB, IEMOHCTPHUPYIOLIUX
3aBUCHUMOCTb 3JIEKTPUYECKOr0 CONNPOTUBJIEHUSI IPOBOJHUKA

OT ero AJIMHBI, VIO U I0NepevyHoro ceYeHUs U MaTepuaJa.
HccnenoBaHue 3aBUCHUMOCTH CUJIBI TOKA, MPOTEKAIOLEro yepes
pEe3UCTOp, OT COMPOTHUBJIEHUS PE3UCTOPA U HANIPSIPKEHUS

Ha pe3ucTope.

[IpoBepka npaBuJia CJI0KEeHHUSI HANIPSXKeHUU IpU NTocJiej0Ba-
TeJIbHOM COeJJUHEHUH [IBYX PE3UCTOPOB.

[IpoBepka mpaBuJia AJisl CUJbl TOKA MPHU MapasijieibHOM COeu-
HEeHUU pe3HuCTOpPOB.

AHa/M3 CcUTyalnMil mocjefoBaTENbHOTO U MapalyieIbHOTO
coeIUHEHUS IPOBOJHUKOB B IOMAIHUX 3JIEKTPUUECKUX

CeTSX.

PewieHue 3a7ay ¢ McnoJib3oBaHWeM 3akoHa OMa u popMy
pacyéTa 3JIEKTPUYECKOr0 CONPOTHUBJIEHUS MPHU TMOCJIE/[0BATEb-
HOM M NapaJijieJIbHOM COeJJUHEHUH IPOBOJHUKOB.
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OkoHuaHue mab.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

OnpeziesieHre paboOThl 3JEKTPUIECKOT0 TOKA, MPOTEKAKIIEro
yepes pe3UucTop.

OmnpezesieHre MOLHOCTH 3JIEKTPUYECKOT0 TOKA, BbleJIsIeMOM
Ha pe3UcTope.

UccnesoBaHue 3aBUCHMOCTH CUJIBI TOKA Yepe3 JIAMIIOYKY

OT HaNpsHKeHUs Ha HeH.

Onpepesienue KI1/l HarpeBaTeid.

UccnepnoBanue npeo6pa3oBaHus IHEPTUU NIPU HOABbEMe rpys3a
3JIEKTPOJIBUTATEJIEM.

O6bsiCHEHHE YCTPOUCTBA U MPUHIUIA AeUCTBUS JOMAIIHUX
3JleKTpOHarpeBaTeJbHBIX IPUGOPOB.

O6bsiCHEHHe NPUYUH KOPOTKOrO 3aMbIKaHUS U HPUHIUIA
JeNCTBUS MJIaBKUX TpeJOXpaHUTeJen.

Pemenue 3aa4 c ucnosib3oBaHWeM 3akoHa Jkoynsa—JleHna.
Hab6uirojeHrue BOBHUKHOBEHUS 3JIEKTPHUYECKOT0 TOKA B KU/ -
KOCTH

MarHuTHbIe
sABJeHus (6 4)

[locTOsTHHBIE MAarHUTHI.
B3aumopgelicTBre NOCTOSIH-
HbIX MAarHUTOB. MarHUTHOE
noJie. MarHuTHoe noJie 3eMJU
U ero 3HayeHue JJisl )KU3HU
Ha 3emJe. OnbIT IpcTea.
MarHuTHOe noJie 3JleKTpruye-
ckoro Toka. [I[puMeHeHuUe
3JIEKTPOMAarHMTOB B TEXHUKE.

UccnepoBaHue MarHUTHOTO B3aWMOJIEMCTBUs MOCTOSTHHBIX
MarHuTOB.

W3y4yeHHe MarHUTHOTO M0JIS1 IOCTOSTHHBIX MAarHUTOB MPU UX
06'beIMHEHNY U pa3/eIeHHH.

[IpoBesieHME ONBITOB M0 BU3YyaJU3alMH I0JIS IOCTOSTHHBIX
MarHuTOB.

U3ydyeHue sIBJIeHUSI HAMarHMYMBaHUsI BellleCTBa.
HccnenoBaHue AeWCTBUS 3JIEKTPUYECKOTO TOKA HA MarHUTHYIO
CTpEJIKY.
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JleficTBHe MarHUTHOIO MOJIA
Ha MIPOBOJHUK C TOKOM.
JJieKTpoJBUTraTe b MOCTOSH-
HOro ToKa. Mcnosb3oBaHue
3JIEKTPOJIBUTraTeJIeHd B TeX-
HUYECKHUX YCTPOUCTBAX

Y Ha TpaHCIopTe

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

AHanu3 cuTyanuil IpakKTHYeCKOTO MPYMeHeHUs 3JIEKTPOMarHu-
TOB (B ObITOBBIX TEXHUYECKUX YCTPOUCTBAX, IPOMBIIIJIEHHOCTH,
MeJULIUHE).

W3y4yeHue feiicTBUSI MarHUTHOTO MOJIsI HA NPOBOJHUK C TOKOM.
H3y4yeHue 1eHCTBUSA 3JIeKTPOABUTATEJIS.

H3amepenue KII/l asiekTpoaBUraTe/IbHON YCTAaHOBKHU.
Pacno3HaBaHHWe W aHa/IM3 Pa3/IMYHbIX IPUMEHEHUH 3JEeKTPO-
ABUTaTeJsied (TpaHCIOPT, OBITOBbIE YCTPOHCTBA U AP.)

J/IeKTPOMarHuT-
Hasi MHAYKIUSA
(54)

OneiTbl Papages. fABieHue
3JIEKTPOMAarHUTHONH HHJIYK-
uuu. [IpaBusio Jlenna.
JnekTporeHepaTtop. Cnoco6bl
MOJIyYEeHHUSI 3JIeKTPUYECKOH
3HEepPruu. JJIEKTPOCTaHIIUU
Ha BO30GHOBJISIEMbIX UCTOY-
HUKaX 3HepPruu

OnbIThI 10 UCCIEA0BAHUIO IBJI€HUS 3JIeKTPOMarHUTHONW UHAYK-
LIUHW: UCCJIelJOBaHHE U3MEHEHUH 3HaUYeHUs U HallpaBJIeHUsA
UHAYKIMOHHOIO TOKa

Pe3sepBHOe Bpems (1 4)
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9 knacc (102 v)

M CIIOCOGBI ero
onucanuda (10 4)

Cucrtema orcuyérta. OTHOCHU-
TeJIbHOCTb MeXaHU4YeCKOro
JBY>KEeHUS.

PaBHOMepHOe npsIMOJIMHEN-
Hoe ABM>xeHUe. HepaBHOMep-
HOe NpsMOJIMHEeHHOe JBHUXe-
Hue. CpeHsis © MTHOBEHHas
CKOpOCTb TeJla IPU HEPABHO-
MEPHOM JIBUXKEHUH.
YckopeHue. PaBHOyckopeH-
HOe NMpsSMOJIMHENHOEe JIBHUXe-
Hue. CBo6oHOE MajeHue.
OnbiTel [anunes.
PaBHOMepHOe BMXKEHUE

110 OKpY>KHOCTHU. [lepuon

M 4acToTa o6paleHus.
JluneliHas U yriaoBasi CKOpO-
cTu. lleHTpocTpeMUTebHOE
yCKOpeHUe

TemaTH4eckui OCHOBHOe cojep:KaHHe OCHOBHBIE BH/IbI AeATeJbHOCTH y4aluXcsA
6JI0K, TeEMa (Ha ypoBHe y4eGHBIX JelCTBHA)
Pa3gen 8. Mexannueckue siBjaeHus (40 4)
MexaHu4eckoe MexaHH4YecKoe ABHKEHHUE. Ananus u o6cyx/JieHue pas3JIniHbIX IPUMEPOB MeXaHUYECKOTr0
JABIKEHHe MaTepuasibHasi TOYKa. JBHKEHUS.

06Cyx/ieHHe TPaHUL, IPUMEHUMOCTH MOJIeJIM «MaTepHUasbHas
TOYKa».

OnMcaHue MeXaHW4YeCKOro JBHKEHMS Pa3/IMYHbIMHU CIOCOGAMHU
(ypaBHeHUe, TabsNLA, rpadUK).

AHaJIM3 )XU3HEHHBIX CUTyalUH, B KOTOPbIX IPOSIBJIsAETCS
OTHOCUTEJIBHOCTb MEXaHUYEeCKOro JIBHXKEHMUSI.

Hab6sio/jeHre MeXxaHU4eCKOro ABHKEHUsI Tesla OTHOCUTEJIbHO
pPa3HBIX TeJ OTCYETA.

CpaBHeHHe NyTel U TPaeKTOPHUH JBUXKEHHUS OJHOTO U TOTO e
TeJla OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETA.

Ananus tekcta anuies 06 OTHOCUTEJNbLHOCTHU JIBYXKEHUS;
BBITMIOJIHEHUE 33JJaHUH TIO TEKCTY (CMBICJIOBOE UTEHHUE).
OnpejiesieHre cpefjHEH CKOPOCTH CKOJIbXKeHHUs1 6pycKa WJIH JiBU-
>KeHHS IIapHKa 10 HAKJIOHHOH MJIOCKOCTH.

AHanus3 U 06CyxJeHue Clloco60B NMPUOIMKEHHOTO ONpeJieseHUs
MTHOBEHHOH CKOPOCTH.

OnpejiesieHHe CKOPOCTH PaBHOMEPHOTO JBMXKeHHUS (IIapuKa

B XKHU/AKOCTH, MOJIeJIY 3JIeKTPU4YeCKOr0 aBTOMOGUJIS U T. 11.).
OnpefiesieHHe NMyTH, NIPOHIEHHOIO 3a JAAHHBIH MPOMEXKYTOK
BpPEMEHH, U CKOPOCTH TeJIa 1o Ipadp UKy 3aBUCUMOCTH Ny TH
pPaBHOMEPHOI'0 JIBUXKEHHS OT BPEMEHHU.

O6cyxieHre BO3MOXKHBIX NMPHUHIIUMIIOB JIeHCTBUSI NMPUOOPOB,
HU3MepSIOIINX CKOPOCTh (CIM0METPOB).
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BbluKc/ieHHe NYTH U CKOPOCTHU NMPHU PAaBHOYCKOPEHHOM HIPSIMO-
JIMHEHOM /IBUXKEHUH TeJIa.

OnpejiesieHde MPOWAEHHOr0 NMyTH U YyCKOPEHMS JBHXKEHUSA TeJa
o rpadUKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOIO MpPsMO-
JINHEWHOTO IBHXXEHUS TeJla OT BpEMEHHU.

OnpejiesieHHe YyCKOPEHUS TeJla IPU PAaBHOYCKOPEHHOM JIBHIKe-
HHUH 110 HAKJIOHHOH MJIOCKOCTH.

W3MepeHre nepro/ia ¥ 4acTOThI O6pallleHHs TeJla 10 OKPY>KHOCTH.
OmnpefiesieHre CKOPOCTU PaBHOMEDPHOI'O ABIKEHUS TeJsa

[0 OKPY?KHOCTH.

Pemrenue 3aa4 Ha onpeiesieHHe KUHEMAaTHYEeCKUX XapaKTepH-
CTHUK MEXaHUYeCKOTO JIBUKEHHUs Pa3/INYHbIX BU/IOB.
PacnosHaBaHMe U NPUBIMKEHHOE ONKCAaHKE PAa3JIMYHbBIX BUJIOB
MeXaHUYEeCKOr0 JBIXKEHHS B IPHUPO/ie U TEXHUKeE (Ha IpUMepax
CBOGO/IHO NMaJJAI0LUX TEJI, JBUKEHUS )KUBOTHbIX, HEGECHBIX
TeJI, TPAHCIOPTHBIX CPEACTB U JIp.)

B3aumMoaeiicTBue
Tea (20 4)

[lepBhbIit 3ak0H HbroTOHA.
BTopoii 3akoH HproToHa.
Tpetuii 3akoH HbloTOHA.
[TpuHLMI cynnepno3ULUU
CHJI.

CuJjia ynpyrocTy. 3aKoH
I'yka. Cusia TpeHus: cuia
TPeHUs CKOJIbXKEeHHs, CHUJIa
TpeHUs NOKOos, Apyrue BUAbI
TpeHUs.

Cuja TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTEHHUS.
YckopeHHe cBO60HOTO
najieHusd. [IBM>KeHHe IJIaHeT

Ha6r0eHe U 06CyK/IeHHE ONBITOB C IBMXKEHUEM TeJia MpHU
yMeHbLIEeHUH BJAUSHUSA JPYTUX TeJl, IPENATCTBYIOLUX JIBUXKe-
HHUIO.

Ananus Tekcrta ['annsiesa c onMcaHUEM MBICJIEHHOTO 3KCIIEPU-
MeHTa, 000CHOBBIBAKIIEr0 3aKOH WHEPIUHU; BbITTOJHEHUE
3a/laHUH N0 TEKCTY (CMBICJIOBOE YTEHUE).

O6¢cy)/leHHe BO3MOXXHOCTH BBINOJIHEHUS 3aKOHA UHEPIIUH

B paBJII/I‘-IHbIX cUcTeMax OTcYéTa.

Ha6toeHue U 06CcykeHre MeXaHUYeCKUX SIBJIEHUH, Mpo-
UCXOJSIMX B cUCTEMe OTcuYéTa «Tesierxkka» npu eé paBHO-
MEpPHOM M YCKOPEHHOM JBHXXE€HHWHU OTHOCUTEJIbHO Ka6I/IHeTa
dusnkwy.

JlelicTBHSA C BEKTOPAMHU CHUJI: BbIIIOJIHEHHE 3aJJaHU U 10 CJ10Ke-
HUIO Y BBIYUTAHHUIO BEKTOPOB.
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IIpodoiceHue maba.

TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

Bokpyr CosiHna. [lepBasa
KOCMHUYecKasl CKOPOCTb.

HeBecoMocTb U neperpysku.

PaBHOBecue MaTepHaJIbHON
TOYKH. AGCOJIIOTHO TBEpJ0e
TeJsi0. PaBHOBecue TBEpOTo
TeJia C 3aKPeNIEHHON OChbI0
BpaljeHusa. MOMeHT CUJIBL.
LleHTp TAXKeCTHU

Hab6sroieHre u/uau npoBeJieHHe ONBITOB, JeMOHCTPHUPYIOIIUX
3aBHCHMOCTb yCKOPEeHHUsI TeJsla OT IPUJIOKEHHOU K HeMY CHJIbI

U Macchl TeJa.

AHanus ¥ 06bsICHEHHE ABJIEHUH C MCNOJIb30BaHHEM BTOPOTO
3akoHa HeroToHa.

Pemenue 3az1a4 ¢ ucnoJsib30BaHUeM BTOPOro 3akoHa HeroToHa

Y TpaBHJIA CJ0XKEHUS CHJL.

OnpejeJsieHUe )XECTKOCTHU NPY>KUHBL.

AHasM3 cuTyanuH, B KOTOPBIX HAGJII04AI0TCA ynpyrue Jedop-
Mally, U UX 06'bsICHEHHE C MCII0JIb30BaHUEeM 3aKoHa ['yka.
PemleHue 3a/a4 ¢ ucnosib30BaHMEeM 3aKoHa ['yka.
HccnenoBaHyne 3aBUCHMOCTH CUJIBI TPEHUS CKOJIbKEHUS

OT CHJIbI HOpMaJIbHOI 0 JaByieHus. O6Ccyx/JeHre pe3yJbTaTOB
HCCIeJOBaHUsI.

OnpepesieHue K03bdUIMEeHTa TPEHUS CKOJIbKEHUS.

H3MepeHHe CUJIbI TPEHHUS OKOS.

Pemenuve 3azia4 ¢ ucnosb3oBaHueM GOPMYJIbI JJIsT CUJIbI TPEHUS
CKOJIbKEHHUS.

AHaJu3 ABWXXEHU TeJl TOJIBKO NOJ, leNiCTBUEM CUJIbI TsXKe-

CTH — cBOOOJHOrO0 NaJleHus.

O6bsICHEHHe He3aBUCMMOCTH yCKOPeHUsl CBOOOAHOrO MajJieHus
OT Macchl TeJia.

OueHKa BEJIMYUHBI CUJIBI TATOTEHUS, JeUCTBYIOIEN MEXAY
ABYyMs TesJaMHU (AJis1 pa3HbIX Macc).

Ananus ABM>KeHUs1 HebeCHBIX TeJl NoJ, AeHCTBUeM CUJIbl TAroTe-
HUS (C UCIIOJIb30BAHHUEM [IOTIOJHUTEJBHBIX HCTOYHUKOB HUHOP-
Malyu).
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PelieHue 3aja4 C UCIOJIb30BaHHEM 3aKOHA BCEMUPHOTO TATOTeE-
HUA U GOPMYJIBI JJIsI pacuéTa CUJIbI TSXKECTH.

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

Ha6uroeHue U o6CcyK/eHue ONbITOB 10 U3MEHEHUIO Beca TeJsa
NpU yCKOPEHHOM JIBMXXEHUH.

AHanus ycnoBUH BO3HUKHOBEHUSI HEBECOMOCTH U Iepe-
TPY3KH.

PemeHue 3a71a4 Ha onpejeieHHe Beca Tesa B Pa3JIAYHbIX
YCIOBUSIX.

AHasu3 cuJ, AelCTBYIOUINX Ha TeJl0, TOKOsIleecsl Ha Omnope.
OnpepesieHue LEHTPA TSXKECTH PAa3JIMYHBIX TeJl

3aKoHBbI coxpa-
HeHuA (10 4)

Wmnynbc Tena. UsMeHeHUue
nuMnyabca. UMnyJsibc cuibl.
3aKOH COXpaHeHHU UMITYJIb-
ca. PeakTuBHOEe JIBUXKEHHE.
MexaHun4yeckas paboTa U
MOIIHOCTB. PaboTa cu
TAXeCTH, YIPYrOCTH, Tpe-
HUsA. CBA3b dHEPTUHU U pa-
GOTHI.

[loTeHUMa/IbHAsA 9HEPTUA
TeJla, NOJHATOTO HaJl NOBepPX-
HOCTBI0 3eMJIH. [loTeHIMa/b-
Hasl 3Heprus CcKkaTou npy-
>KUHBL.

KuneTtnyeckasa sHeprus.
TeopeMa 0 KHHETUYECKOH
SHepruu.

Ha6roleHue 1 06CyxK/jeHHe ONbITOB, IeEMOHCTPUPYIOLIUX
nepejavy UMIIyJIbca P B3aUMOJeHCTBUH TeJl, 3aKOH COXpaHe-
HHS UMITyJIbCa IPH a6COIIOTHO YIIPYTrOM U HEYIIPYT'OM B3aUMO-
IOEeNCTBUH TeJl.

AHau3 cUTyallui B OKpy»Kalolliei »KU3HH C UCMOJIb30BaHUEM
3aKOHA COXpaHEeHHs UMIIYJbCa.

Pacrno3HaBaHue sIBJIeHUS] PEaKTHUBHOIO ABIXKEHUS B NpUpPOJe
u TexHuke (MC — 6uoJsiorus).

[I[puMeHeHHe 3aKOHA COXpaHEeHUs UMIIyJbCa [JIs1 pacyéTa
pe3y/IbTaTOB B3aUMOAENUCTBHUSA TeJsl (Ha NpuMepax HeyInpy-

roro B3aMO/JeCTBHs, yIPYToro IeHTPaJbHOI0 B3auMo-
JAeUCcTBYS ABYX OJJMHAKOBBIX TeJI, 0JJHO U3 KOTOPBIX HETO/I-
BUXKHO).

Pemenune 3apady c Mcno/ib30BaHHMEM 3aKOHA COXpaHeHUs UM-
MyJibCa.

OmnpezesnieHre paboThl CHUJIBI YIIPYTOCTH MIPH MO bEME Ipy3a

C UCIOJIb30BaHHEM HEeNOABHUXXHOTO M MOABHKHOI'0O 6JIOKOB.
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TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

3aKOH COXpaHEeHU MeXaHHU-
4YeCKOU sHepruu

M3MepeHHe MOIIHOCTH.

M3MepeHre NMOTEHIMAJBHONW 3HEPTUH YIpyro AedOopMHUpPOBaH-
HOH NpPYKHUHBL.

W3MepeHHe KHHeTHYEeCKOH 3HEPruH TeJja IO JAJMHe TOPMO3HOro
My TH.

JKCllepUMeHTa/JIbHOEe CpaBHEHHe HM3MeHeHHUs NOTeHLUaJIbHOMN
W KMHeTHYeCKOW dHeprui Tesia MpU ABHKEHHUHU 110 HAaKJIOHHOU
MJIOCKOCTH.

JKCcIleprMeHTaJIbHas IPOBepPKa 3aKOHA COXpPaHEeHHsI MexaHUuve-
CKOM HEpPruU NPU CBOGOJHOM MaJeHUH.

[IppuMeHeHHe 3aKOHA COXpaHEHUsI MeXaHU4eCKOM dHepruu
JJIs1 pacyéTa NOTeHLMAaJIbHOM M KMHEeTU4YeCKON 3Heprui Tesa.
PemreHue 3a71a4 ¢ UCIIOJIb30BaHHMEM 3aKOHA COXpaHEeHUs MeXa-
HHUYeCKOH 3Hepruu

Pasgen 9. MexaHu4eckye KoJie6aHUsA M BOJIHBI (15 4)

MexaHu4YecKHue
KoJs1ie6anu (7 4)

KoJsiebaTesibHOE ABUXKEHUE.
OcHOBHbIe XapaKTePUCTUKHU
KoJIeGaHUM: Mepro/, 4acToTa,
aMIIMTyAa. MaTeMaTHue-
CKUH U NPY>KUHHBIA MasiTHU-
ku. [IpeBpalieHue sHepruu
NpY KoJieGaTeJbHOM JBHKe-
HHUU.

3aTyxarolue KoseGaHHUs.
BbIHYK/IeHHbIE KOJIeGaHHUsI.
Pe3onaHc

Hab6sioeHre Kosie6aHU NOA IeCTBUEM CHJI TSXKECTH U yIpy-
roCTH U O6Hapy»KeHHe NM0JJ06HBIX KoJe6aHUN B OKpY»KaloIeM
MHUpe.

AHanu3 Kosie6aHUH rpy3a Ha HUTH U Ha Ipy»kuHe. OnpejesieHue
YacTOThI KOJIeGaHUM MaTeMaTUYEeCKOI0 U MPYKUHHOTO MasiTHH-
KOB.

Ha6usroeHre U 06'bsICHEHHE SIBJIEHUA pe30HaHCA.
HccnenoBaHue 3aBUCMMOCTH IlepHoJia KOJeGaHUH MO/iBELIEHHO-
r'o K HUTH I'py3a OT JJIMHbI HUTH.

[IpoBepKa HE3aBUCUMOCTH NepUOZA KoJebaHUH rpysa, mojBe-
LIEHHOTO K JIEHTE, OT MaccChl rpysa.
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Hab6sroieHre u 06Cy>K/ieHre ONBITOB, IeMOHCTPUPYIOLIUX
3aBUCUMOCTb NepUoja KoJaebaHUH NMPYyKUHHOI0 MasiTHUKA

OT MaccChl IPy3a U }KECTKOCTHU NPYKUHBL.

[IpuMeHeHHe MaTeMaTHUYEeCKOr0 U NPYXUHHOTO MasTHUKOB

B KaueCTBe MoJieJiel 1)1l OMHCAaHUSA KoJleGaHUH B OKPYKaK1eM
MHUpe.

PelieHue 3aa4, CBSA3aHHBIX C BBIYUCJIEHUEM UJIM OLIEHKOU
4JacToThl (mepuoja) KoseGaHui

MexaHu4eckKue
BOJIHBIL. 3BYK
(84)

CBOMCTBa MeEXaHUYECKUX
BOJIH. /lJinHa BOJIHBI. Mexa-
HUYeCKHe BOJIHbI B TBEPJOM
TeJle, ceicMHU4eCKUe BOJIHBL.
3ByK. [pOoMKOCTB 3ByKa

U BbicOoTa TOHa. OTpakeHue
3ByKa. UHGpa3BykK u yabTpa-
3BYK

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

Ha6uitoieHre pacnpocTpaHeHHUs NMPOJOJIbHBIX U IONEePeYHBIX
BOJIH (Ha MoiesiM) U 06Hapy»KeHHe aHaJIOTMYHbIX BU/I0B BOJIH
B Ipupo/ie (3BYK, BOJsIHbIE BOJIHBI).

BeruucieHue AJMHBI BOJHBI U CKOPOCTHU PacHpoCTpaHeHHUs
3BYKOBBIX BOJIH.

JKCneprUMeHTa/IbHOE OIpe/ie/IeHHe I'PaHHUIL, YaCTOThI CJBIIIUMBbIX
3BYKOBBIX KOJIEOAHU .

Hab6s10/1eHe 3aBUCUMOCTH BBICOTBI 3ByKa OT 4aCTOTHI (B TOM
YHCJIe C UCNOJIb30BAHHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6utoieHre U 06bsICHEHHE SIBJIEHHS] aKyCTUYECKOTO pe30-
HaHca.

AHa/IM3 OpUTrMHAJIbHOTO TEKCTa, NOCBAILEHHOr 0 UCI0/1b30Ba-
HUIO 3ByKa (MJIM yJIbTpa3ByKa) B TEXHHUKeE (3X0JI0OKaLHs,
yAbTPa3ByK B MeJUIIMHE U [Jp.); BbIIIOJIHEHHE 33/JaHUH 10 TeK-
CTy (CMBIC/IOBOE YTEHUE)

Pasaesn 10. d1eKTpOMarHMTHOe MoJie ¥ 3JIeKTPOMarHMTHhIe BOJIHBI (8 1)

JJIeKTPOMAarHuT-
Hoe 1oJie

JJIEKTPOMarHUTHOE IoJIe.
JJIeKTpOMarHuTHbIE BOJIHBL.

[TocTpoeHue paccyxJIeHHH, 060CHOBBIBAIOIINX B3AUMOCBS3b
3JIEKTPUYECKOTO U MAarHUTHOTO TOJIEH.
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TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

U JJIEKTpoMmar-
HUTHBbIE€ BOJIHbI
(64)

CBoOMCTBa 3/IeKTPOMarHuT-
HbIX BOJIH. llIkasna asekTpo-
MarHUTHBIX BOJIH. Mcrmosib30-
BaHHeE 3JIEKTPOMarHUTHBIX
BOJIH /IJISI COTOBOM CBA3H.
JJyieKTpOMarHUTHasi IpupoAa
cBeTta. CKOpOCTb CBeTa.
BoJsiHOBbBIE cBoMCTBa cBeTa

JKCclepUMeHTaJIbHOEe U3y4YeHHe CBOMCTB 3JIEKTPOMarHUT-
HBIX BOJIH (B TOM YHCJIEe C IOMOIbI0 MOGUIBHOTO TeJle-

dona).

AHa/nu3 PeHTreHOBCKUX CHHMKOB 4YeJI0BEYeCKOro opra-
HH3Ma.

AHaJIN3 TeKCTOB, ONMHCHIBAIOIINUX IPOSIBJIEHUS 3JIeKTPOMAarHUT-
HOT'0 H3JIyYeHUs B IPUPO/e: ) KUBble OPTaHU3Mbl, U3JTY4EHUS
HebecHBIX TeJ (CMBICJIOBOE YTEHHE).

Pacno3HaBaHMe W aHa/IM3 PA3/IMYHBIX IPUMEHEHUH 3JEeKTPO-
MarHUTHBIX BOJIH B TEXHUKE.

Pewenuve 3a71a4u ¢ ucnosb3oBaHueM GpOpMyJ1 /s CKOPOCTHU
3J1eKTPOMarHUTHBIX BOJIH, JJIMHbI BOJHBI U YaCTOTHI

cBeTa

Pasges 11. CBeToBble sABaeHUs (15 4)

3aKoHBI pacnpo-
CTpaHeHHusl CBeTa
(64)

HcToyHuku cBeTa. JlyueBas
MoJeJ b cBeTa. [IpsaMosinHen-
HOe pacnpocTpaHeHHe CBeTa.
3atmeHus CosiHLa U JIyHBbI.
OTpaxxeHue ceta. [l1ockoe
3epKaJio. 3aKOH OTpaXKeHHUs
cBeTa.

[IpenoMieHue cBeTa.

3aKOoH NnpeJsIOMJIEHUS CBETA.
[TosiHOe BHyTpeHHee oTpaxe-
HUe cBeTa. Mcnosib3oBaHUe

Ha6sroeHre onbITOB, IeMOHCTPUPYIOIIMX ABJIEHUE IPSIMOJIH-
HEHHOTO pacnpocTpaHeHUs cBeTa (BOSHUKHOBEHHE TE€HU U IOJIy-
TEeHMU), U UX UHTEPIPEeTaL s C UCII0JIb30BAaHHUEM MOHSATHS
CBETOBOTO Jy4a.

O6'bsiICHEeHHEe U MOJleJITMPOBaHKe COJTHEYHOI'0 U JIYHHOTO 3aTMe-
HUM.

HccnepoBaHre 3aBUCUMOCTH yIJjla OTPaXKeHUs CBETOBOTO Jlyda
OT yrJja naJleHusl.

H3y4yeHue CBOMCTB N306pakeHHUs B IJIOCKOM 3epKaJie.
Ha6uroieHre 1 06'bsICHEHHE ONBITOB M0 MOJIYYeHHUI0 U306paxe-
HUH B BOTHYTOM U BbINYKJIOM 3epKaJsiax. Ha6roeHue u 06bsc-
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BHYTPEHHEro oTpa*KeHud
B OIITHUYECKHUX CBETOBOAAX

HeHMe OMNbITOB MO MpPeJOMJIEHHIO CBeTa Ha FpaHulle PasJIuYHbIX
cpeJi, B TOM 4YHCJIe ONBITOB C MOJHBIM BHYTPEHHHUM OTPaKeHHEM.
HcciesoBaHMe 3aBUCMMOCTH yTJla IpejoMJeHus OT yTJa
NnaJleHHsl CBeTOBOI0 JIy4ya Ha IpaHUIle «KBO3yX—CTEKJIO».
PacnosHaBaHue sIBJIeHWI OTpaXKeHUs W NMpeJIOMJIeHHs CBeTa

B OBCEIHEBHOH KU3HU. AHAJIU3 U 0O0'bICHEHHE ABJIEHUS
ONTHUYECKOT0 MUpaXa.

Pemrenuve 3azjay ¢ ucnoJjib30BaHHEM 3aKOHOB OTpaKeHHUs

W NIpeJIOMJIEHHUS CBeTa

JINH3BI U ONTH-
YecKHe NpHu60pbl
(64)

JIuH3a, X0/, Iy4el B JIMH3e.
OnTuyeckas cucrema.
Onthyeckue  NpPUOOPBHI:
doToannapat, MUKPOCKOII

Y TeseckoIl. ['1a3 kak onTHu4ye-
CcKad cucreMa. bin3opykocTb
U 1aJIbHO30PKOCTb

[TonyyeHne M300pa’keHUH C MOMOILbIO cobUparolleld U paccen-
Balollei JIMH3.

Onpepesienre GOKYCHOTO PACCTOSTHUS U ONTUYECKOU CHUJIBI
co6uparoleil JUH3bIL.

AHasu3 ycTpoicTBa U MPUHLIMIIA e CTBUS HEKOTOPBIX ONTHYe-
CKHUX IPUGOpPOB: poToannapara, MUKpPOCKOIIA, TeJIeCKomna

(MC — 6uoJiorusi, aCTpPOHOMUS).

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

Pa3snoxeHue
6eJIoro cBeTa
B cniekTp (3 4)

PasnoxxeHue 6esioro ceeta
B criekTp. OnbIThl HbIOTOHA.
C/10>keHMe ClIeKTpaJIbHbIX
uBeToB. /lucnepcus cBeTa

Ha6uroieHue o pasyiokeHUIo 6eJ10To CBeTa B CIEKTP.
Ha6ntoneHue U 06bsiCHEHNE ONBITOB 0 MOJIYYEHHI0 6es10ro
CBeTa MPHU CJI0KEHHUU CBETA Pa3HbIX LIBETOB.

[IpoBesieHHe U OG'bSICHEHHE ONMBITOB MO BOCIPUSATHIO LBETA
npeAMeTOB NPH UX HAGJII0JJeHUH Yepe3 LBETOBble QUIbTPHI
(uBETHBIE OYKH)

Pasaen 12. KBanToBble ABaeHusd (17 4)

Hcnyckanue
U norJiolmeHue

OneiThl Pesepdopsa u niaxHe-
TapHad MoJieJslb aToMa.

06cyx/eHMe Liequ onbITOB Pesepdopaa no uccief0BaHUIO
aTOMOB, BbI/IBH)KEHHE THUIIOTE3 0 BO3MOXKHBIX pe3yJibTaTax
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TemaTuuecknii
0JI0K, TEMA

OcHOBHOe coaeprkaHue

OCHOBHBI€ BU/IbI /IEATEJIBHOCTH Y4aIIUXCS
(Ha ypoBHe y4eOHBIX JelicTBHIA)

CBeTa aToMOM
(44)

Mogess aTtoMma Bopa. Ucny-
CKaHMe U MOrJIoLleHHe CBeTa
aToMoM. KBaHTHI. JIuHeHYa-
Thle CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IpeJoJaraeMoro CTpoeHHUsl aTOMOB,
dopMynMpoBaHUe BBIBOJOB U3 Pe3YJIbTATOB ONBITOB.
O6cyx)/ieHrue MPOTUBOPEUUN MJIaHETapHON MOJEeJNN aToMa

Y OCHOBaHMH J1g runorte3sl bopa o cTanyoHapHBIX 0pOUTaxX
3JIEKTPOHOB.

Hab6usroieH1e CIJIOHBIX U JIMHEHYaThIX CIEKTPOB U3JIyYeHHUs
pa3/IMYHbBIX BellecTB. O6bsICHEHHE JTHUHENYAThIX CIIEKTPOB
HU3JIy4eHUs

CTpoeHue
aTOMHOTrO fAApa
(64)

PaguoakTuBHOCTB. Asbda-,
6eTa- U raMMa-u3Jy4eHUs.
CTpoeHHe aTOMHOTO fpa.
HykJioHHasi MoJie/1b aTOMHOTO
aapa. Usoronbl. PagnoakTus-
Hble NpeBpaleHusd. [lepuon
noJiypacnazga.

JleicTBUSA paJlMOaKTUBHBIX
U3JIy4YeHUN Ha )KUBbIE
OpraHU3MbI

O6cyx/ieHre BO3MOXKHBIX THIIOTE3 O MO/JeJISIX CTPOeHHUA s/ipa.
OnpeJiesieHre cocTaBa si/iep M0 3aJaHHbIM MaCCOBBIM U 3apsi/io-
BbIM YHCJIaM U 110 NIOJIOKEHUIO B IEPUOAUYECKON cUCTeMe
anemeHTOB (MC — xumus).

AHaJIM3 N3MeHeHMs COCTaBa si/ipa Y ero MoJ0KeHus

B NEPHOANYECKON cHCTeMe NPU A-PaJiM0aKTUBHOCTHU

(MC — xumus).

HccnenoBaHue TPEKOB @-4aCTHI, 10 TOTOBBIM poTorpadpusmM.
OGHapyXeHHe U U3MepeHHe paJUallMOHHOro GoHa C MOMOIIbI0
J03MMeTpa, OLleHKa ero UHTEHCUBHOCTH.

AHaM3 61M0JIOrMYeCKUX U3MEHEHUH, TPOUCXOASALINX MO/
JeldcTBUEM PaJjUOAaKTUBHBIX u3nydeHUd (MC — Guosorus).
Hcnonb30BaHMe paJMOAKTUBHBIX U3JIyYeHUH B MeJJUIIMHE

(MC — 6uosorus)

ApepHble
peakuuu (7 4)

AnepHble peakiuu. 3aKOHBI
COXpaHeHHs 3aps/0BOro

Pemenue 3a4a4 C UCII0JIb30OBAHHWEM 3aKOHOB COXpaHEHUA
MacCCOBbBIX U 3apAAO0BbIX YHCeJI Ha ollpeJeJieHHe pe3yJibTaTOB
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1 MacCOBOTO YU CeJ. JHePruUs
CBsI3U aTOMHBIX A7ep. CBA3b
Macchbl ¥ 3Hepruu. Peakuuu
CUHTeE3a U JieJIeHUA AJep.
Hctounuku sHepruu CosiHLa
U 3BE3.

Anepnaa sHepreTuka

S/lepHBIX PEaKLHH; aHa/Iu3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTH
AlepHON peaKI1H.

OueHKa 3HEePTUH CBSA3U AZiep C UCHOJIb30BaHHEM GOPMYJIbI
JHHIITeHHa.

06Cyx/ieH1e NePCIIEKTUB UCII0JIb30BAHUSA YIIPABJISIEMOI0
TEepPMOSIIEPHOT0 CUHTE3a.

06cy/ieHHe NPeMMYIIeCTB M 9KOJOIHYEeCKHUX P06JieM,
CBsI3aHHBIX C sAJlepHOU aHepreTukou (MC — 3koJiorus)

IloBTOpPUTEIBHO-06061AI0IUI MOAYIb (9 1)

CucremMaTusanus
U 000611 eHHe
npeJMeTHOr 0
coiepKaHuUs

U ombITa Aesi-
TeJbHOCTH,
NPUOOGPETEHHOIO
NpH U3yIeHUU
BCero Kypca
dusuku

060611IeHHE COAepKAHUS
KaKJ10ro U3 OCHOBHBIX
pas3zaesoB Kypca pU3UKU:
MexaHU4YeCKUe, TEIJIOBhIE,
3JIEKTPOMAarHUTHbIE, KBAHTO-
Bble SIBJIEHUA.

Hay4HbIi MeTO; TO3HAHUS U
ero peasinsanus B pusude-
CKHUX HCCJIeJIOBAaHUSX.

CBsA3b PU3UKU U COBpEMEH-
HBbIX TEXHOJIOTUH B 06J1aCTHU
nepefiayv UHpopmanuy,
3HepreTUKe, TPAHCIIOPTE

BelinosiHeHUe y4eOHBIX 33JlaHUM, TPEeOYIIIUX AeMOHCTpPaLUU
KOMIIETEHTHOCTEeH, XapaKTepU3YIIIUX eCTEeCTBEHHOHAYYHYIO
rpaMOTHOCTb:

6 IpUMEHEeHUs MOJYyYEHHBIX 3HAHUU JIs1 HAYyYHOTO OO'bSICHEHUs
du3rUecKUX SBJIEHUH B OKpy:Kalolllell Npupoje U MOoBCeJHEB-
HOM KH3HHY, a TaKXKe BbISIBJIeHUsI PU3NUECKUX OCHOB psifia
COBpEeMEHHBIX TEXHOJIOTHUH;

6 MpUMeHEeHUs] OCBOEHHBIX 3KCIIEPUMEHTANBHBIX YMEHUU IS
HuccaeoBaHUs PU3UUECKUX sIBJIEHUH, B TOM YHCJIE JJIs
MPOBEPKU TMIIOTE3 U BhISIBJIEHUsI 3aKOHOMEPHOCTeH.

PelreHue pacuyéTHBIX 33/1a4, B TOM YHCJIE IPEATIOIATra UK

HCMoJIb30BaHUe GU3NYECKOH MOJIe/IM U OCHOBAaHHBIX Ha CoJiep-

’)KaHUH Pa3JIMYHbIX pa3/iesIoB Kypca GU3UKHU.

BbInoJsIHEHUE U 3alMTa FPYNIOBBIX UJIU UHAWBUYAJTbHBIX

NMPOEKTOB, CBSI3aHHBIX C COAepPKaHHEM Kypca GU3UKHU
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