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PaGoyas nporpamMma no ¢pu3svKe Ha YpOBHE OCHOBHOTO OOIIero 06-
pa30BaHUs COCTaBJIeHAa HA OCHOBE MOJIOXKEHUW U TpebGOBaHUU K pe-
3yJibTaTaM OCBOEHHMsI Ha 6a30BOM ypOBHE OCHOBHOU 06pa30oBaTeibHOMU
nporpaMMmbl, peicTaBJeHHbIX B PesepaibHOM rocy/JapCTBEHHOM 06-
pa3oBaTeJIbHOM CTaH/JapTe OCHOBHOro o6uiero o6pasoBanus (PI'OC
000), a Takxe c yuétom PenepasbHOU paboyed MporpaMMbl BOCITH-
TaHusa U KoHlenuuu npenosaBaHus yue6Horo npeaMeta «Pusuka» B
o6pa3oBaTeJIbHbIX OpraHu3anuax Poccuiickot Penepanuu, peanusy-
IOIIMX OCHOBHBIE 06111e060pa3oBaTeabHbIE IPOTPaMMbI

NOACHWUTE/IbHAAA 3AMUCKA

Conepxxanue [lporpaMmbl HalpaBjeHO Ha QpopMHpOBaHUEe ecTe-
CTBEHHO-HAy4YHOHW TpPaMOTHOCTH YYallUXCAd M OpraHU3alUi0 H3y-
yeHUs1 QU3UKH HA [eATeJbHOCTHOM OCHOBe B Hel y4WTBHIBAIOTCA
BO3MOXXHOCTHU TNpeaMeTa B peanausanuu Ttpeb6oBanun Proc 000
K IJIAaHUPYeMbIM JIMYHOCTHBIM M MeTalpeAMeTHBIM pe3yJbTaTaM
06y4YeHMs], a TaKKe MeXIpeJMeTHble CBS3U eCTeCTBEHHO-HAyYHBIX
y4eOHBIX IPeJMETOB HA yPOBHE OCHOBHOTO 0611[ero 06pa3oBaHUs

B nmporpamMMe onpe/iesiil0OTCA OCHOBHBIE LeJIM HU3y4YeHUsT QPU3UKHU
Ha YpOBHE OCHOBHOTO 06Iero o6pa3oBaHus, IJIAHUPYyeMbIE pPe3yJib-
TaTbl OCBOEHHUS Kypca GU3WKU: JIMYHOCTHBIE, MeTalpeJMeTHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE)

[IporpaMma ycTaHaBJMBaeT paclnpejesieHle y4eGHOro MaTepuasa
no rosamM obydeHus (mo KJjaccaMm), npejJaraeT NpUMepHYO N0Cae0-
BaTeJIbHOCTh U3yYeHUsI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS NpeJ-
METHOT0 COJZlep>KaHHUs U y4éTe BO3PACTHBIX 0COOEHHOCTEHN yJalluxcs,
a Takke NpUMepHOe TeMaTUYeCKoe IJIAHUPOBAHHUE C YKa3aHUEM KO-
JINYECTBA 4aCOB HA U3y4YeHUe KaKA0U TeMbl U IPUMepPHOH XapaKTepu-
CTUKON y4yeOHOM [esTeJbHOCTU y4YallluxCsl, peaju3yeMoil MpU HU3Y-
YeHUH 3TUX TEM

[IporpaMMa MOKeT GbITh HCIOJb30BaHA YYMUTEJSIMH KaK OCHOBa
JIJIsl COCTaBJIEHUS] CBOUX pabouux mporpaMm [Ipu paspaboTke pa6o-
yell mporpaMMbl B TeMaTHU4YeCKOM IJIAHUPOBAaHWUU [JOJKHBI OBITh
y4TeHbl BO3MOXXHOCTH HCII0JIb30BAaHUSA 3JIEKTPOHHBIX (LHPOBBIX)
006pa3oBaTeJIbHBIX PECYPCOB, SBJSIOIIUXCI Y4eOHO-METOAUYECKU-
MM MaTepuasiaMu (MyJbTHMEJUWHbIE IPOTPaMMBbl, 3JE€KTPOHHBIE
y4eOHUKH M 3aJa4YHUKU, 3JIEKTPOHHbIe OHUOJIMOTEKH, BUPTyaJbHbIE
JIabopaTOpUH, UTPOBbIE MPOrpPaMMBbl, KOJIJIEKIUH LUPPOBBIX 06pa-
30BaTe/JIbHBIX PECYpCOB), peaJU3yBIIUX JUAAKTHYECKHE BO3MOX-
Hoctu UKT, conepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATEJIb-
CTBY 06 06pa30oBaHUU

Pa6ouast mporpaMMa He CKOBBIBA€T TBOPYECKYI0 MHUIIMATUBY YUH-
TeJlell U NMpefoCTaBJisieT BO3MOXKHOCTU AJIS1 peaju3aluy pasInyHbIX
MeTOJHYECKUX NOAXOL0B K IpenojaBaHuo GU3UKHU NPH YCIOBUH CO-
XpaHeHHUs 06s13aTeJIbHON YaCTH COAeprKaHUs Kypca
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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3MNKA~»

Kypc ¢usuku — cucteMoo6pas3ywiiui 1jisl eCTeCTBEHHO-HAayYHbIX
y4eOHBIX [IpeIMETOB, I0CKOJIbKY PU3HNUeCKHe 3aKOHBI JieXaT B OCHO-
Be MPOLLeCCOB U SIBJIEHUH, U3y4yaeMbIX XMMHUeN, 6U0JIOTHEN, aCTPOHO-
Mued U ¢usnyeckou reorpadpueii ®usrMka — 3TO NpeaMeET, KOTOPbIH
He TOJIbKO BHOCUT OCHOBHOH BKJIa/| B €CTECTBEHHO-HAY4YHYIO KapTHUHY
MHpa, HO Y NpeJlocTaBseT HauboJiee siCHble 06pa3libl NPUMeHEeHHUs
Hay4HOr'o MeToJa MO3HaHUs, T e Crnocoba MoJIyueHHUs JOCTOBEPHBIX
3HaHUU o Mupe HakoHen, ¢usuka — 3TO NpeJMeT, KOTOPbIA HaAPAAY
C JpPYTMMU €CTECTBEHHO-HAay4YHbIMU IpeJMeTaMU JOJDKEH JaThb
IIKOJIbHUKaM Ipe/icTaBJeHHe 06 YBJIEKATEeJIbHOCTH HAYYHOrO HCCe-
JIOBaHUs U PaJIOCTU CAMOCTOSATE/bHOT0 OTKPBITUSA HOBOTO 3HAHUSA

OfHa M3 IJIaBHBIX 33Ja4 GU3UYECKOro 06pa30BaHUA B CTPYKTYype
06111er0 06pa3oBaHUsl COCTOUT B GOPMHUPOBAHUMU eCTECTBEHHO-HAy4-
HOM rpaMOTHOCTHU U MHTEpeca K HayKe y OCHOBHOW MaccChl 0Gy4aro-
IIMXCS, KOTOpble B JaJjibHeHIeM OyAyT 3aHATbl B CaMbIX pPa3HO-
06pa3HbIX chepax AesaTesbHOCcTU Ho He MeHee BaKHOU 3ajaveil sB-
JisileTCsl BbISIBJIEHUE W MOJAIOTOBKAa TaJaHTJMBBIX MOJIOABIX JIIOAEH
A1 POJOJDKeHUs1 0o6pa30oBaHUA U JAaJibHelIned mnpodeccHoHa/b-
HOU /J1esITeJIbHOCTH B 06J1aCTH eCTEeCTBEHHO-HAYYHBIX HCCJeJ0BaHUMI
Y CO3JJaHMU HOBBIX TeXHoJorMi CorJlacHO MPUHATOMY B MeXJyHa-
pOJHOM coo6lIecTBe oOlpeJeseHnto, «EcTecTBeHHO-Hay4yHasi rpa-
MOTHOCTb — 3TO CHOCOOGHOCTb 4YesJ0BeKa 3aHUMaTh aKTHUBHYIO Tpax-
JAHCKYIO0 MO3UIUMI0 MO O6GIeCTBEHHO 3HAYMMBbIM BONPOCAM, CBSI3aH-
HbIM C eCTEeCTBEHHbIMH HayKaMH, U ero roTOBHOCTb UHTEPECOBAThCS
€eCTEeCTBEHHO-HAayYHbIMH HJes MU HayyHo rpaMOTHBIH 4YeJsioBek
CTPEMHTCSI y4acTBOBAaTb B apryMeHTHPOBAaHHOM OOGCYXJEHHH Ipo-
6J1eM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSM, YTO
TpeGyeT OT HETo CIeJyILIUX KOMIIeTEHTHOCTEH:

—HAay4HO 00'bSICHATH SIBJIEHHUS],
—OIleHMBATh U NOHUMATb 0CO6EHHOCTH HAyYHOI'0 UCCAe[0BaHMUH,
—MWHTEePNpPEeTUPOBAThL JaHHblEe M HCIO0JIb30BaTh Hay4YHble J[0Ka3a-

TeJIbCTBA JJIs I0JIyYEHUS] BEIBOZJOB »

H3yuyeHue $U3UKU CIOCOOHO BHECTU pelIalolliuil BkIaJ B GopMU-
pOBaHUE eCTECTBEHHO-HAYYHOU I'PAMOTHOCTH 00Yy4YaoLNXCs

LUEAN U3YHEHUA YYEBHOIO MPEAMETA «OU3UKA~»

lenu u3ydyeHus: pU3NUKU HA ypOBHE OCHOBHOTrO 0611ero o6pasosa-
HUS omnpefesneHbl B KoHnennuu npenojaBaHusl y4eOHOrO mpeaMeTa
«Pusuka» B o6pa3oBaTesbHBbIX opraHu3anusax Poccuiickoit ®enepa-
MY, peasM3yrIIUX OCHOBHbIE 06Ie00pa3oBaTe/ibHbIE MPOrPaMMBbl,
yTBepKEHHOU pelieHueM KoJsuterun MuHHCTEpCTBa HPOCBELN[EHUS
Poccutickott Pegepanuu, npotokosi ot 3 nekadbps 2019 r Ne I[1K-4BH
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Llenu ndyyeHuss pU3NKU:

—npuobpeTeHHe UHTEpPECca U CTPeMJIeHUS 00y4YarluXcsl K Hayd-
HOMY M3YYEHUIO NPHUPOJbI, Pa3BUTHE HUX HHTEJJIEKTya/IbHbIX
U TBOPYECKHUX CIIOCOOHOCTEH;

—pa3BUTHE NPEeACTABJIEHUN 0 HAYYHOM MeTO/ie T0O3HaHUsA U GOpPMHU-
pOBaHHE HCCAEA0BATENbCKOTO OTHOLIEHUSI K OKPYKAOUIUM siBJIe-
HUSM;

—dopMUpoBaHUEe HAYYHOTO MUPOBO33pEHUS KaK pe3yJibTaTa Uu3y-
4YeHUsI OCHOB CTPOEHHUSA MaTePHHU U PyHJaMeHTaJIbHbIX 3aKOHOB
PU3UKY;

—dopMupoBaHue NpeACTaBJIEHUH O posiv PU3UKU i1 PA3BUTHUSA
JPYTUX eCTeCTBEHHbBIX HAayK, TEXHUKH U TEXHOJIOTUH;

—pas3BuUTHE NpeACTaBJeHUN 0 BO3MOXHbIX cbepax Oyayliei mpo-
deccuoHanbHOM AeATENbHOCTH, CBI3aHHOU ¢ PU3UKOH, IO rO-
TOBKa K /IaJIbHENHIIEMY 00YUYEHHIO B 39TOM HaNpaBJIeHUU
JlocTmXeHre 3TUX 1leJied Ha YPOBHE OCHOBHOTO 001ero o6pasoBa-

HUsI 06ecriedYnBaeTCsA pelleHueM CAeAYIOIUX 3aJad:

—npuobpeTeHre 3HAHUU O AUCKPETHOM CTPOEHHU BEIEeCTBa, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIEKTPUUYECKUX, MarHUTHbIX U KBAaHTO-
BbIX ABJIEHUSX;

—npuobpeTeHUe YMEHUUN ONHCBhIBAaTh U OO'bSCHATH GU3UUYECKUE SIB-
JIEHUS C UCII0JIb30BAaHHEM IMOJIyYeHHbIX 3HAHUH;

—O0CBOEHHE METO/I0B pelleHUs1 NPOCTEHIIUX PAcYETHBIX 33/4a4 C UcC-
M0JIb30BaHUEM (PU3UYECKUX MOJieJiel, TBOPYECKUX U MPAKTHU- KO-
OpUEHTHUPOBAHHbIX 33/1aY;

—pa3BUTHE YMEHUH HaGJIIOJATh NPUPOJHbIE SIBJEHUS U BBINOJHATh
ONBITHI, JTA6OpPAaTOPHBIe PabOThl U 3KCIEPUMEHTAJIbHbIE UCCIE0-
BaHMUS C UCIIOJIb30BAaHUEM U3MEPHUTEJBHBIX PUOOPOB;

—OCBOEHHE MPUEMOB PabOThI C HHPopMa el GU3NIECKOTO cozep-
>)KaHUsl, BKJIIOYasgd MHPOPMAIMI0 O COBPEMEHHBIX JOCTHXKEHHUSIX
pU3UKU; aHaAJIU3 U KPUTHUYECKOE OlleHHBaHUe UHpopManuy;

—3HaKOMCTBO co chepamMu NpodeCcCUOHANBHONU AesTeJbHOCTH, CBS-
3aHHBIMHU C QU3UKOM, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTUXKEHUIX GU3UYEeCKOU HAayKHU

MECTO YYEBHOIO NPEAMETA «®U3UKA~» B YYEBHOM MJAHE

B cootBercTBUU ¢ PTOC OO0 dusuka sBAsAETCS 00s3aTEJbHBIM
npeJMeTOM Ha ypOBHEe OCHOBHOTO ob6uiero o6pasoBaHusi JlaHHas
nporpaMmMa npejycMaTpuBaeT ulydyeHue PpU3UKH Ha 6Aa30BOM ypOB-
He B 00béMe 238 4 3a Tpu rosa obydyeHdus IO 2 4 B HeZeJiO B 7
1 8 kyaccax U 1o 3 4 B HeZeslo B 9 kiacce B TematuyeckoM mia-
HUPOBAHUU AJi 7 U 8 KJAcCcOB NpejnoJaraeTcs pe3epB BpeMeHY,
KOTOpBIM yYUTeJb MOKeT MCIO0JIb30BaThb IO CBOEMY YCMOTPEHHIO,
a B 9 kJlacce — MOBTOPUTEJBHO-060061IAI0 UK MOAYJIb
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COAEPXAHWE YYEBHOIO MPEAMETA «®U3NKA»

7 xnacc

Paspes 1. Pu3HKa M €€ poJib B 1I03HAHUM OKPY Kalollero Mupa
®dusuka — HayKa o npupoje ABsenus npupoabl (MCl) dusuye-
CKMe sIBJIeHUA: MeXaHHW4YeCKHe, TellJIOBble, 3JIeKTPUYeCKHe, Mar-
HUTHBIE, CBETOBbIE, 3ByKOBBIE
Pusudeckre BeJUYHUHBbI M3MepeHue $u3HMdeCcKUX BeJIUYUH Pu-
3udeckue npubopsl IlorpemHocTs M3MepeHUN MexayHapoJHas
cucTeMa eJJUHUILL
Kak ¢usuka u gpyrue ecrecTBeHHble HayKH U3Y4alT NPUPOAY
EcTecTBeHHO-Hay4YHbI MeTO/, MO3HAHUA: HabJIOJeHUe, TOCTAaHOBKA
Hay4HOT'0 BOIPOCA, BbIJBH)KEHHe TUIIOTe3, SKCIIEPUMEHT MO Ipo-
BepKe rumnores, 06’bsiCHEHHE HabJIIoJlaeMoro fABJjieHHUsA OnucaHue
Pu3nUecKuxX ABJIEHUU C MOMOIUbIO MO eJiel
Hemoncmpayuu
1 MexaHH4YecKHe, TeNJIOBbIe, 3JIeKTPUYeCKHe, MarHUTHhIE, CBe-
TOBBIE ABJIEHUS
2 Pdusuyeckre Npu6OpPHI U NpolieAypa NPpsAIMbIX UBMepeHUN aHa-
JIOTOBBIM M IUPOBBIM NPHUOGOPOM
Jdabopamopnvie pab6omot u onvimor?>
1 OnpefesieHUeE [eHbI JleJIeHUs] IKaJbl U3MEPUTEJbHOTO HpHU-
6opa
2 N3MepeHHe pacCTOAHUH
3 HsmepeHue 06'bEMa XXUJKOCTH U TBEPJOrO TeJa
4 OmnpepeJsieHHe pa3MepoOB MaJlbIX TeJ
5 HsmepeHue TeMmepaTypbl NPHU NOMOIIHM XHJKOCTHOTO TepMO-
MeTpa U JaTyhKa TeMIepaTyphl
6 [lpoBesieHHEe HcCCIe0BaHUSA 0 NMPOBEPKE TMIOTE3bI: AAJbHOCTh
MOJIETA LIAPUKa, NYILLeHHOT0 TOPU30HTAaJIbHO, TeM 60JIbIlIe, YeM
60Jibllle BbICOTA MTyCKa

Pasgesn 2. [lepBoHaya/ibHbIE CBeJeHUA O CTPOEHUHU BellecTBa
CTpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, UX pasMepbl ONbITHI,
J0Ka3bIBaloUUe AUCKPETHOE CTPOEHUE BelllecTBa

1 MC — »a/1eMeHTHl cOJilep>KaHHUs, BKJOYalOLlUe MeXIpeJMeTHble CBS3H,
KOTOpbIe NoAPO6Hee pacKpbIThl B TeMaTUUYeCKOM MJIaHUPOBaHUU

2 3pech W gasiee MPUBOJAUTCS PaCUIMPEHHBIH NepedyeHb JIabGOPAaTOPHBIX pa-
60T M ONBITOB, U3 KOTOPOTO Yy4YUTEJb JieJlaeT BbI6Op M0 CBOEMYy YCMOTpe-
HUIO U C YYE6TOM CIIHCKa 3KCNepHMeHTaJbHbIX 3aJaHUM, NpejJaraeMbIxX
B pamkax OI'D no ¢usuke

OU3BUKA. 7-9 Kknaccobl 7



JlBm>keHHe yacTul BeljecTBa CBA3b CKOPOCTH JBHXKEHUA YaCTUL]
c TeMnepatypoi BbpoyHoBckoe aBuxkeHUe, judpdysusa Bsanmopeit-
CTBUE YaCTHUL] BellleCTBa: MPUTSXKEHUE U OTTaJIKUBaHU e
ArperaTHble COCTOSIHMSI BelleCTBa: CTPOEHUE Tra30B, XUAKOCTEU
U TBEPAbIX (KpUCTaJ/JM4YecKUX) TesJ B3anMocBA3b MeXxJy CBOM-
CTBaMHU BelleCTB B Pa3HbIX arperaTHbIX COCTOSIHUAX U UX aTOM- HO-
MOJIEKYISIDHBIM cTpoeHHeM OCOGEeHHOCTHU arperaTHbIX COCTOSI- HUM
BOJIbI
demoncmpayuu
1 HabuarwoaeHne 6pOYHOBCKOIO ABUXKEHHUA
2 Ha6uawonenue nudpdysuu
3 Hab6uirofeHue siBJIeHUH, OO'bSCHAKIINUXCA NPUTSXKEHUEM HJIHU
OTTa/IKUBAaHUEM 4YaCTHUIL BellleCTBa
JlabopamopHuvie pabomuvt u onvimol
1 Onenka fuaMeTpa aToMa MeTOJOM PAAOB (C UCHOJb30BAaHHEM
doTorpaduit)
2 OnpITel IO HAGJIIOJEHUIO TENJIOBOTO paclIMpeHus ra3oB
3 OnbITHI IO 06HAPYKEHUIO AeHCTBUA CUJI MOJIEKYJIIPHOTO MPU-
TSKEHUS

Pa3gen 3. /IBUKeHHe U B3aUMO/JENCTBUE TeJl

MexaHu4yeckoe ABWXeHHe PaBHOMepHoe M HepaBHOMEepHOe [BU-
>xeHHe CkopocTb CpeJHsAs CKOPOCTb IPU HEPABHOMEPHOM /[IBHXKe-
HUU PacyéT nyTH U BpeMeHHU JBUXKeHUs

fBneHne wnHepuMM 3aKOH HHepuUUM B3auMojelicTBUe Tesa Kak
NpUYMHA H3MeHeHHUs CKOpPOCTH /JBWXXeHUs Tea Macca kKak Mepa
WHepPTHOCTHU Tesa [lnoTHocThk BemecTBa CBAA3b MJIOTHOCTH C KOJIU-
4eCcTBOM MOJIEKYJ B eiUHMIle 06'bEMa BellleCcTBa

Cusla Kak xapaKTepUCTHKa B3auMoelcTBUA Tes Cuja ynpyro-
CTU U 3aKOH ['yka U3MepeHHe cUJIBI C TOMOILIBIO IUHAMOMeTpa fIB-
JleHue TSAATOTEeHHUs U cuja TshkecTH CHila TsKecTH Ha ApYyTux Ija-
HeTax (MC) Bec Tesna HeBecomocThb CioxKeHUe CUJI, HallpaBJieH-
HBbIX MO OJAHOW mpsMol PaBHopelcTBylomasa cun Cuaa TpeHUd
TpeHUe cKoJIbXKeHUS U TpeHHe NMoKosA TpeHUe B NPUPOJEe U TEXHUKeE
(MC)

Hdemoncmpayuu

1 Hab6usrofieHre MeXaHUYeCKOTO JIBHXKEHHs TeJsa

2 H3MepeHHe CKOPOCTH NPSAMOJMHENHOTO JBHXKEHUS

3 Ha6sroeHue siBJeHUS UHEPLUU

4 HabGsoneHue U3MeHeHUsI CKOPOCTH MPH B3aUMOJEUCTBUHU TeJ

5 CpaBHeHHe Macc 110 B3aMMO/JIeUCTBUIO TeJl

6 CioxxeHHe CUJI, HalpaBJIeHHBIX [10 OJHOM NPsAMOH
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Jlabopamopnuvie pabomuvrt u onvimol

1 OmpefiesleHWe CKOPOCTH pPAaBHOMEPHOro [BWXKeHHs (LIapuKa
B XKM/IKOCTH, MOJI€JTY 3JIEKTPUYECKOTO aBTOMOOUJISI U T 1 )

2 OnpepesieHre cpeJjHEel CKOPOCTHU CKOJIbXKeHUsI OpycKa WU 1ia-
pUKa 110 HAKJIOHHOH MJIOCKOCTU

3 OnpepeJsieHUe MJIOTHOCTH TBEPAOrO Tesa

4 OnbIThl, JAEMOHCTPUPYWOIIME 3aBUCHMOCTb pacTsKeHUs (Je-
dopmanuu) npyKUHBI OT TPUJIOXKEHHON CHUJIbBI

5 OnbIThl, AEMOHCTPHUPYIOIIHME 3aBUCUMOCTDb CHUJIBI TPEHUS CKOJIb-
JKEHHUS OT CUJIbl JABJIEHHUS U XapaKTepa COMPUKACAKIUXCH IO-
BepxHOCTeH

Pa3gen 4. JlaB/ieHre TBEPABIX TeJl, }KUAKOCTell U ra3oB
JaBnenue Crnoco6bl yMeHbleHUS1 U yBeJM4YeHUs JaBjeHus JlaB-
JleHue rasa 3aBUCHMOCTD [JlaBJe€HHUs rasa oT 006béMa, TeMIlepaTyphl
[lepesaya faBJyieHHMs TBEPABIMU TesJdaMH, KUJKOCTSIMU M TrasaMu
3akoH [lackana I[lHeBMaTH4YecKMe MallMHbl 3aBUCUMOCTb JaBJie-
HUS KUJKOCTH OT Taybunbel 'mppocratuydeckuil mapagokc Coo6-
njawlmeca cocyasl 'mapaBanyeckre MexaHU3Mbl
Atmocdepa 3emun u arMmochepHoe JaBieHHe [IpUduHBI Ccyle-
CTBOBaHHA BO3AyLWIHOW o6osioukn 3emuu OneiT Toppuuennu Hs-
MepeHUe aTMochepHOro JaBjaeHUss 3aBUCHUMOCTb aTMOChepHOro
JaBJIEHUsI OT BBICOTHI HaJ, ypoBHeM Mops [Ipubopsl s u3MepeHus
aTMocpepHOTro AaBJaeHUs
JlelicTBYE XU/ KOCTH U rasa Ha NOTPy>KEHHOe B HUX TeJio BriTas-
KuBamwuas (apxumenona) cuia 3akoH Apxumezga [liaBaHue Ten
BosayxonsaBanue
Hemoncmpayuu
1 3aBUCHMOCTB JaBJIeHUS ra3a OT TeMIIepaTyphl
2 [lepepaya fAaBeHUSA XXKUAKOCTBIO U ra30M
3 Coobuarmnuuecss CoOCyibl
4 'mppaBIMYecKUH pecc
5 IlposiBneHue fedcTBUs aTMOCcPepHOro JaBJaeHUS
6 3aBHCHUMOCTb BBITAJKHBAIOLIEN CUJIBI OT 00'bEMa NOTPYKEHHOU
YaCTH TeJia ¥ MJIOTHOCTH KHUJKOCTH
7 PaBeHCTBO BBbITAJIKUBAIOIEH CHUJIbI BECYy BBITECHEHHOM KHJIKO-
CcTH
8 YciioBHe ny1aBaHUA TeJl: IJIaBaHUE UM NOTpyKeHHe TeJl B 3a-
BHUCHUMOCTHU OT COOTHOUIEHUs JIOTHOCTEN TeJsla U )KUJIKOCTU
Jlabopamopuvie pabomuvl u onvimui
1 UccnenoBaHre 3aBUCUMOCTH Beca TeJia B BoJle OT 00'b€éMa Morpy-
’KEHHOM B XKUAKOCTb YaCTH TeJia
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2 OnpejnesieHUe BbITaJKUBaloled CUJbI, JeUCTBYIOLEN Ha TeJIo,
MOTrPY>KEHHOE B YKUJKOCTb

3 IlpoBepka He3aBUCHUMOCTHU BBITAJKHUBAIOILEH CHUJIbI, JEeWCTBYIO-
LIel Ha TeJIO B XKUJKOCTH, OT MaCChl TeJja

4 OnbIThl, AEMOHCTPUPYIOLIME 3aBHCHMOCTb  BbITaJKHBaWIlEen
CUJIbl, AeNCTBYIOLleN Ha TeJo B >XUJAKOCTH, OT 00b€éMa morpy-
’KEHHOM B KUJKOCTb YaCTH TeJia U OT IJIOTHOCTHU KUJAKOCTH

5 KoHcTpyupoBaHHe apeoMeTpa WJH KOHCTPYHpPOBaHUE JIOAKU
U onpepesieHue eé rpy30no04bEMHOCTH

Paszzaen 5. PaGoTa 1 MOLIHOCTb. JHEepPrus

MexaHuvyeckas pa6orta MoOIHOCTb

[IpocThle MexXaHU3MBI: pbIYar, OJIOK, HAKJOHHAas IJOCKOCTb
[IpaBu/si0 paBHOBecusa preluara [I[puMeHeHUe NpaBUa paBHOBeCUs
pblyara K 6J0Ky «3oJioToe mnpaBusio» MexaHUku KIIJI mpocTeix
MeXaHU3MOB [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE

MexaHnuyeckass 3Heprusi KuHeTnyeckass U NoTeHLUaJbHasg 3HeEp-
rus [lpeBpaljeHrve OJHOTO0 BUJA MeXaHHUYECKOW 3HEPruyd B Jpyrou
3aKOH cOXpaHeHUs 3HEPTrUU B MexXaHUKe

Hemoncmpayuu

1 [IpuMepbl NPOCTBIX MEXaHU3MOB

Jlabopamopnusie pabomuvt u onvimol

1 OnpepneneHue paboThl CUJIbl TPEHUSI IPU PAaBHOMEPHOM JBHXKe-

HHUM TeJla 10 FTOPU30HTAJIbHON NOBEPXHOCTH

2 UccnepoBaHue YCI0BUM paBHOBeECHSA pbluara

3 HU3amepeHnue KII/l HaKJIOHHOU NJIOCKOCTHU

4 V3yyeHHe 3aKOHA COXpPaHEHUsI MeXaHU4eCKON 3Hepruu

8 knacc

Pa3paen 6. TenyioBble ABJIEHUSA

OcCHOBHbIE TMOJIOXKEHUS] MOJIEKYJIIDPHO-KUHETUYECKOW Teopuu
CTpoeHUs BellecTBa Macca U pasMepbl aTOMOB UM MoJieKyJl ONbITHI,
NOATBEPXKAAOLUEe OCHOBHbIE MOJIOXKEHHUS] MOJIEKYJISIPHO-KMHETUYe-
CKOW TeopHUH

Mopgenu TBEPAOTO, KUJKOTO U ra3o006pa3HOro COCTOSTHUM Bellje-
ctBa Kpucrannnyeckue u amopdHbie Tesna OO6GBbsiCHEHHE CBOWCTB
rasoB, XXUJKOCTEH U TBEPJbIX TeJ Ha OCHOBE MOJIOKEHUUN MOJIEKY-
J'IHpHO-KI/IHeTI/I‘-IeCKOI‘/’I Teopuun CMayuMBaHue U KaluJiJidpHbI€ ABJIE-
Hus TensioBoe pacliupeHHe U CKATUE

Temnepartypa CBsA3b TeMIepaTypbl CO CKOPOCTbIO TEMJIOBOrO JBU-
KeHHUdA 4aCTuL,
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BHyTpeHHsia sHepruss CrocoGbl M3MeHEHUs] BHYTPEHHeH 3JHep-
TUU: TeIlJionepeadya U coBeplleHUe paboThl Buawl Tensomnepegavyu:
TEIJIONPOBOAHOCTb, KOHBEKI[US, U3JIyYeHUE

Kosn4yecTBO TenoThl Ye/bHAasA TEeNJOEMKOCThb BeljecTBa Te-

IJI006MeH U TelJ0BOe PaBHOBecHe YpaBHeEHHe TeIJIOBOro 6asiaHca

[lnaBysieHHEe U OTBepJieBaHHE KPUCTA/JIMYECKUX BEIIeCTB Y7esb-
Has TeIlJoTa NJaBJjeHUus [lapoo6paszoBaHue U KoHAeHcanusa HMcna-
penure (MC) KuneHue YaeabHas TenjoTa napoo6pa3oBaHUsi 3aBU-
CHUMOCTb TeMIIEpATypbl KUIEHUSI OT aTMOCHEPHOro AABJIEHUS
BaaxkHocTb Bo3ayxa
JHeprus TONJMBa YJeJibHad TeNJ0Ta CTOPaHUs
[MpuHIMOBl paboThl TemyaoBbIX aBurartesneir KIIJ[ TemysoBoro
ABuraresisa TenJsioBble ABUraTesd M 3alllUTa OKpYXKalllleld cpenbl
(MC)
3aKOH COXpaHeHHd W NpeBpallleHUs 3Hepruu B TelJIOBBIX MPO-
neccax (MC)
Hdemoncmpayuu
1 Hab6uaroaeHHe 6POYHOBCKOIO JBUXKEHUS
2 Ha6awpaeHnue nudpdysuu
3 HabnwopeHue siBJeHUNW CMayMBaHUS U KalUWJLIAAPHBIX sIBJIe-
HUH

4 HaGusrofieHrEe TENJI0BOTO PaCUINPEHUS TeJ

5 U3MeHeHMe faB/eHHs ra3a Npyu U3MeHEHUH 06'bEMa U HarpeBa-
HUHU UJIU OXJIQXKAEHUHU

6 [IpaBuJia U3MepeHUs TeMIIEPATyPhl

7 Buppl Tensionepesadyu

8 OxJiakZeHre MPY COBEPIIEHUN PabOThI

9 HarpeBaHue NpH COBEPIIEHUH PAOOTHI BHEUITHUMH CHUJIAMHU

10 CpaBHeHUE TEMJIOEMKOCTEHN pa3/IMYHBIX BelEeCTB
11 Ha6arwaeHHe KUTIEHUS
12 HaGuroZieHHE MOCTOSIHCTBA TEMIIEPATYPhI NPH IJIaBJIEHUHU
13 Mojenu TENJOBLIX ABUraTeel
Jlabopamopnvie pabomuvrt u onvimol
1 OnbITHI MO O6HAPYKEHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPH-
TSXKEHUs

2 OnbITHI 10 BhIpallMBaHUIO KPUCTAJJIOB IOBAPEHHOU COJIHA WU

caxapa
3 OnbITHI O HAGJIIOAEHUIO TENJIOBOTO paclIMpPEHUS ra30B, KU/ -
KOCTeH Y TBEPJBIX TeJl

4 OmnpepesieHHe [aBJieHUS BO3/Ayxa B GaslJIOHe LINpHULIA

5 OnbITHI, IeMOHCTPUPYIOLME 3aBUCHMOCTh JaBJIEHUsS BO3/yXa
OT ero 06'b€Ma M HarpeBaHUS WU OXJIAXKAEeHUS
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6 I[IpoBepka runoTtesnl JUHEHHONW 3aBUCUMOCTH JJIMHBI CTOJIOHKA
KUJKOCTH B TEPMOMETPHUUYECKOH TPYOKe OT TEMIIEPATYPhI
7 HabaoaeHue U3MeHeHUs] BHYTpeHHel JHepruu TeJsa B pe3yJb-
TaTe TeIVIoNepeJayy U paboThl BHENIHUX CUJI
8 HccnenoBaHue sABJIeHUS TeNJloOOMeHa IpY CMeLIUBaHUHU XO-
JIOJTHOM U ropsiueil BoAbl
9 OnpejesieHUe KOJIMYECTBA TEMNJOTHI, IOJYYEHHOT0 BOJON NpU
TenJIoOOOMeHe C HarpeThbIM META/JIMYECKUM LIUJIUHIPOM
10 OnpegnesieHue yAelbHOM TEMJIOEMKOCTH BellleCTBa
11 UccnenoBaHue npoiecca ucnapeHus
12 OnpepeseHre OTHOCUTEJNIbHOM BJIQXKHOCTH BO3JyXa
13 OnpepesieHue yAe/bHOM TENJIOTHI NIJ1aBJ€HUSA JibJa

Paszaen 7. dieKTpUuyeCcKUe U MarHUTHbIE SABJIEHUS

JnexkTpusanua Tesa /J[Ba poAa 3JIeKTpUYeCKUX 3apsaaoB Bsanmo-
JeWCTBUe 3apsDKeHHBbIX Tesl 3akoH KysoHa (3aBUCHMOCTB CHJIBI
B3aMMOJeMCTBUSA 3apsKEHHBIX TeJ OT BeJWYUHBI 3apAJ0B U paccTo-
AHUA MeXJy TeJaMHu)

JaekTpuueckoe mnoJsie HanpsKEHHOCTb 3JIEKTPUYECKOrO MO0JIA
[IpyHUMO Ccynepno3UIUM 3JeKTPUYECKUX NoJied (Ha KayeCTBEHHOM
YpOBHe)

Hocutenn sneKTpuyeckUX 3apsAf0B IJJeMeHTapHbIH 3JIeKTpHU4Ye-
ckuil 3apan CtpoeHue atoMa [IpOBOAHMKM WU [AM3JEKTPUKHM 3aKOH
COXpaHeHMUs 3JIEKTPUYECKOro 3apsaja

JJIeKTpHUUYeCKUH TOK YCJIOBUS CylleCTBOBAaHUS 3JIEKTPUYECKOTro
Toka WCTOYHMKM NOCTOAHHOTO TOKa JIeHCTBUA 3JI€KTPHUYECKOTO
TOoKa (TenJioBoe, XMMHYECKOe, MarHUTHOe) OJJEeKTPUYECKUH TOK
B XKW KOCTSX U rasax

JnekTpuuyeckasa uUenb Cuhja TokKa JJIeKTpUYeCKoe HanpshKeHHe
ConpoTHB/JeHHe NPOBOJAHUKA Y[eJbHOE CONPOTHBJEHHE BellecTBa
3akoH OMa asda y4yacTka uenu IlociefoBaTesbHOe U MapaJljie/ibHOe
coeJJMHEHUe IPOBOJHUKOB

Pa6oTa ¥ MOUIHOCTb 3JIEKTPHUYECKOTO TOKa 3akoH /Jhxoynasi—
JleHnja JJleKTpUYeCcKUe LiellM U MOTpebUTeNN 3JIeKTpHUUecKol aHep-
ruv B 6bITy KopoTkoe 3aMbIKaHUe

[locTossHHBIe MarHuThl B3auMojelcTBHEe NOCTOTHHBIX MarHH-
ToB MarHuTHoe noJie MarHuTHoe mnoJie 3eMJIM U ero 3HayeHUe AJf
)kM3HU Ha 3emJie OnbIT JpcTefa MarHUTHOe MoJie 3JeKTPUYeCKOTo
Toka [IpuMeHeHMe 3/IeKTPOMAarHUTOB B TexHUKe JlelicTBUe Mar-
HUTHOTO I0JI1 HA NPOBOJHUK C TOKOM JJIEKTPOJBUTraTe /b NOCTOSIH-
HOTro TOKa Mcrnosib3oBaHMe 3JeKTpoJBUraTesied B TeXHUYECKUX
YCTPOMCTBaAxX U Ha TpaHCIOpTe
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OnbiTel Papagesa fIBieHue ajieKTpoMarHUTHON uHAykuuu Ilpa-
Busio JleHna JnektporeHepatop Cnoco6bl MOJydYeHHUs 3JIeKTpUYe-
CKOUW 3Hepruu IJJIEKTPOCTAHIIUM HA BO30OHOBJISIEMBIX HCTOYHHKAX
3Hepruu

Hemoncmpavyuu

1 JnekTpu3auua Tea

2 /lBa poja 3JIeKTpUYECKUX 3apsJ0B U B3aUMOJEUCTBUE 3apsi-

JKEHHBIX TeJl

3 YcTpoHCTBO U feliCTBUE 3JIeKTPOCKOIa

4 JyeKTpocTaTU4ecKass UHAYKLIUA

5 3aKoH coxpaHeHUs 3JeKTPUIECKUX 3aPAI0B

6 IIpOBOAHHUKU U AUIJIEKTPUKU

7 MogenupoBaHUe CUJIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIs

8 MCTOYHHUKU NOCTOSTHHOTO TOKA

9 JlelCTBUA 3JIEKTPUYECKOIO TOKa
10 DJJIeKTpUYECKUH TOK B KHUJKOCTH
11 T'a3oBbIN pa3pan
12 H3mMmepeHHe CUJIBI TOKA aMIIEPMETPOM
13 W3MepeHUe 3JIEKTPUYECKOT0 HANPSI)KEHHUSI BOJIbTMETPOM
14 PeocTaT 1 MarasuH CONPOTUBJIEHUH
15 BsaumMojelcTBUE NOCTOSIHHBIX MarHUTOB
16 MogesMpoBaHMe HEBO3MO>KHOCTH pa3/ieJIeHUd MOJI0COB Mar-

HUTa
17 MogenupoBaHUe MarHUTHBIX MOJIel MOCTOSIHHBIX MarHUTOB
18 OmnsIT IpcTesa
19 MarHuTHOe oJie ToKa JJeKTPOMarHuT
20 [leificTBMe MarHMTHOTO M0JIS1 HA MPOBOJHUK C TOKOM
21 JnexkTpoaBUraTesb NIOCTOSSHHOIO TOKA
22 HccnepnoBaHUe SIBJIEHUSA 3JIEKTPOMAarHMTHOU MHAYKLUU.
23 OnsiTel Papagesn
24 3aBUCUMOCTb HallpaBJIeHUS] UHAYKIMOHHOTO TOKa OT YCJI0BUH
ero BO3HUKHOBEHHUS
25 JyieKTporeHepaTop NOCTOSHHOTO TOKa
JlabopamopHvie pabomuvt u onvimol
1 OnBITHI IO HAGJIIOEHUIO JIEKTPU3AlUMU TeJ UHAYKIUEeHd U NpU
CONMPUKOCHOBEHHUH
2 HUccnepnoBaHue IeNCTBUS 3JIeKTPUYECKOTO MOJIsl HA NPOBOJHU-
KU U AUIJIEKTPUKHU
3 C6opKa ¥ mpoBepKa pabOThI 3JIEKTPHUUECKOU I[eNH MOCTOSHHOTO
TOKa
4 MaMepeHMe U peryJupoBaHue CUJIbI TOKa
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5 W3MepeHue ¥ peryjiMpoBaHue HallPsKeHUA

6 HcciepoBaHue 3aBUCHUMOCTH CHJIBI TOKa, UAYILEro 4yepe3 pe-
3UCTOp, OT CONPOTHUBJIEHUS] PE3UCTOpPA U HANPSXKEHUs Ha pe3u-
cTope

7 OneITB]l, JeMOHCTPUPYIOIME 3aBUCUMOCTb 3JIEKTPUYECKOTO CO-
MPOTHUBJIEHUS NPOBOJHHKA OT €ro AJHHBI, IJIOLIAAU IoIepey-
HOTO CeYyeHUsI U MaTepHasa

8 IlpoBepka mnpaBuJia CJH0KEHUS HaNpsKEHUH NpU MOCJefoBa-
TeJIbHOM COeJJUHEHUH [IBYX PE3UCTOPOB

9 IlpoBepka mpaBuJa [Jis CUJbl TOKAa NPU NapaijieJIbHOM COeau-
HEHUHU pe3HCTOPOB

10 OmnpegesieHue paGOThI 3JIEKTPUYECKOTO TOKA, UAYIIETro dYepes
pesucrop

11 OmnpefeseHHe MOIIHOCTH 3JIEKTPUYECKOrO TOKa, BblJe/eMOH
Ha pe3ncTope

12 HUccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, UAYILLEro yepes JlaM-
MOYKYy, OT Hallps>KeHH S Ha Hel

13 Onpepenenue KII/| HarpeBaTesis

14 HccnefoBaHWe MarHMTHOTO B3aWMOJIeHCTBUSA NMOCTOSHHBIX Mar-
HUTOB

15 HM3y4yeHMe MarHUTHOTIO NOJIsI MOCTOSAHHBIX MAarHUTOB MpPU HUX
00’ beUHEHUH U pa3/eJIEHUH

16 HUccnepoBaHue JeHCTBUSA 3JIEKTPUYECKOTO TOKA HAa MarHUTHYIO
CTpeJIKy

17 OneIThl, AEeMOHCTPUpYIOLIHEe 3aBUCUMOCTb CHJbl B3aUMOJEN-
CTBUA KaTyUWKHU C TOKOM U MarHuTa OT CHJIbl TOKa M HampasJie-
HUSI TOKA B KaTyIUKe

18 M3ydeHHe AelCTBUA MarHUTHOIO N0JI HA IPOBOAHUK C TOKOM

19 KoHcTpyupoBaHMe W H3y4deHHe pabOThl 3JIeKTPOJBHUraTesst

20 Usmepenue KII/] aniekTpoaBUraTelbHON yCTaHOBKU

21 OneITHI N0 HCCJIeJ0BAaHUIO AABJEHUA 3JIeKTPOMAarHUTHOW UHAYK-
LIMU: UCCe[jOBaHUe W3MEHEeHWU 3HaueHUs U HalpaBJIeHUd HUH-
AYKIIMOHHOTO TOKA

9 knacc

Pa3zaen 8. MexaHu4ecKHe SABJI€HUA

MexaHu4yeckoe ABUXKEHHUe MaTepI/IaanaH TO4YKa CucreMma oT-
cyéta OTHOCHUTEJIBHOCTh MeXaHHYeCKOro ABUXEHHUA PaBHOMepHoe
npsiMoJiMHellHOoe ABWXeHUe HepaBHoMepHoe NpsIMOJIMHENHHOEe [BU-
)keHue CpeJlHsisI U MITHOBEHHasl CKOPOCTb TeJjla NpPU HepaBHOMeED-
HOM JBU>KEHUU
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YckopeHrne PaBHOycKOpeHHOe NpsAMOJIMHeHHoe ABWXeHHe CBo-
6oaHOe nagenue OnwIThl [anuies
PaBHOMepHOe JBM)XeHHe N0 OKpy>XHOocTH llepuos u 4actoTa 06-
pameHus JIluHellHasa W yrjioBasg CKOpocTH lleHTpocTpeMuTeslbHOE
yCKOpeHHe
IMepBobiit 3akoH HbroToHa BTopo# 3akoH HeriooToHa TpeTui 3a-
KOH HproToHa [IprHIMI Cynepno3uI 1N CUJ
Cuia ynpyrocty 3akoH ['yka Cujia TpeHUA: cujia TPEHHUS CKOJIb-
>KEeHMU s, CUJIa TPEHUs NOKOsl, Apyrue BU/Abl TPEHUS
CuJa TSPKeCTHU U 3aKOH BCEMHUPHOTO TATOTEHUsA YCKOpeHHe CBO-
6oaHOrO NageHus /IBmkeHue miaaHeT Bokpyr CosHua (MC) IlepBas
KOCMH4YecKas CKopocTb HeBecoMoCThb 1 neperpysku
PaBHOBecHe MaTepHaJbHON TOYKM AOGCOJIOTHO TBEpPAOE TeJo
PaBHOBecHe TBEPJOro Tesa C 3aKpelJIEHHON OCbl0 BpalleHHs Mo-
MeHT cuJibl LleHTp TaxKecTH
Umnysbc Tena HM3MeHeHue umMmnyJsibca Umnynbc cuibl 3akoH
coxpaHeHUs1 uMnyJbca PeakTuBHoe aBmxkeHue (MC)
MexaHu4yeckasi paboTa U MOIIHOCTb PaGoTa cuj TSXKeCcTH, ynpy-
rocty, TpeHus: CBs3b s3HepPruM U pa6oTel [loTeHMaNIbHAA SHEPTUs
TeJia, MOJHATOTO HaJ, IOBEPXHOCTHIO 3eMJH [loTeHMa/IbHAs 3Hep-
rud cxartou npyxkuHbel KnHeTtnyeckasa sHeprusa Teopema o KHHe-
TUYEeCKOM 3HEepruu 3aKOH COXpAaHEHUA MeXaHU4YeCKOW 3Hepruun
Hdemoncmpayuu
1 HabsirojeHre MeXaHU4eCKOro ABUKEHUS Tela OTHOCUTETbHO
pa3HBIX TeJ OTCYETA
2 CpaBHeHHe NyTed U TPaeKTOPUH JBHXKEHHUsI OJHOTO U TOTO e
TeJsla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa
3 3MepeHHe CKOPOCTHU U YCKOPEHUsI NMPAMOJUHENHOTO JBHXe-
HUA
4 HccnepoBaHre NPHU3HAKOB PaBHOYCKOPEHHOTO JABWXXEHHUA
5 HabaroeHue ABUKEHUS TeJla 0 OKPY>KHOCTH
6 HabGuirofseHue MexaHHYeCKUX SIBJEHWUH, NPOUCXOIALIUX B CHU-
cteMe oTcyéTa «Tesexxka» Npu eé paBHOMEPHOM U YyCKOPEHHOM
JABV>KEHHHM OTHOCUTEJIbHO KabuHeTa QU3UKHU
7 3aBUCHUMOCTb YCKOpPEHMs TeJsla OT MacChl TesJa U JeWCTByloLlel
Ha HeTo CHJIbI
8 Hab6usroieHMe paBeHCTBA CHUJ IPU B3aUMOJIEHCTBUH TeJl
9 N3MeHeHMe Beca TeJla IPU YCKOPEHHOM JIBU>KEHHUU
10 Ilepensavya MMMyJbca NpU B3aUMOJENUCTBUHU TeJ
11 Tpeo6Gpa3oBaHus 3HEPruu NpU B3aUMOJeHCTBUU TeJl
12 CoxpaHeHUe MMIyJibCa NIPU HEYNIPYTOM B3aUMOJENCTBUU
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13 CoxpaHeHHe UMIIyJIbCca NPHU abCOJIOTHO YyNIPyroM B3auMojei-
CTBUH
14 Hab6JuirofeHUe peaKTUBHOTO JIBHXKEHHUs
15 CoxpaHeHHe MeXaHUYECKOU 3HEPTrUU NPU CBOGOJHOM MaJIEHUU
16 CoxpaHeHHe MeXaHUYeCKOHW 3Hepruu NpU JBMXKEHUHU Tesa MOJ
JAelCTBUEM NPYKUHBI
Jabopamopnvie padbomovrt u onvimol
1 KoHcTpyupoBaHMe TpaKTa JJil pasroHa U JaJibHeHIIero paBHO-
MEPHOTO JABHKEHUS HIapUKa UJIH TeJleXKU
2 OnpepneneHue cpeJlHel CKOPOCTH CKOJIb)KEHUS OpPYyCKa WJIH JIBU-
>KeHHU LIapHKa M0 HAaKJIOHHOH MJIOCKOCTH
3 OmpejiesleHre yCKOpeHHUs Tesa NpPHU PaBHOYCKOPEHHOM JIBHUKe-
HUH 110 HAaKJIOHHOM NJIOCKOCTH
4 HUccnepoBaHye 3aBUCUMOCTH NYTH OT BpeMeHHU IPU PaBHOYCKO-
PEHHOM /JBM)KeHHUHU 6e3 HauyaJIbHOU CKOPOCTHU
5 [IpoBepka runoTespl: ecJAd NpPH PaBHOYCKOPEHHOM JBWXXeHUU
6e3 HayaJIbHOM CKOPOCTH IYTH OTHOCATCA KaK pAJ, HeYETHBIX
YyHceJ, TO COOTBETCTBYIOLMEe NPOMEXYTKH BpeMeHU OJHHa-
KOBBI
6 HccnefoBaHHe 3aBUCUMOCTH CUJIbl TPEHUs CKOJIBX€HHUA OT CH-
JIbl HOPMaJIbHOTO JaBJIeHUsl
7 OmnpepeneHue ko3pdULMEHTa TPEHUA CKOJIBbXKEHUS
8 OnpegeneHue )XECTKOCTH NPYKUHBI
9 OnpepesieHre pabOThI CUJIBI TPEHHUS MPU PAaBHOMEPHOM /[IBHIKe-
HHUM TeJla 10 FTOPU30HTAJTbHON NOBEPXHOCTH
10 OnpepeneHne pabGOThl CHUJBI YOPYroCcTH MNpU MNOoABEMe rpysa
C MCIIOJIb30BaHHEM HeNOJBH)XHOI'0 U MOJBUXHOTO 6JIOKOB
11 Usy4yeHue 3aKOHA COXpaHEHUs 3HEPruu

Pa3zgen 9. MexaHn4ecKHe K0J1e6aHUAa M BOJTHBI
KosiebaTenbHoe aBmkeHne OCHOBHble XapaKTEPUCTUKHU KoJieba-
HUH: MepuoJ, 4acToTa, aMIUIUTy/la MaTeMaTU4eCKUil U MPYKUH-
HbIA MagTHUKHU [IpeBpaleHre 3HEPTHUH NTPU KoJiebaTeJTbHOM JIBU-
KEHUU
3aTyxamwuiue Kosie6aHust BoIHYK/IeHHbIe Kosie6aHusl Pe3oHaHC
MexaHuuyeckue BoJIHbI CBOMCTBA MeXaHUYECKHUX BOJIH [Ipo-
JOJIbHBbIE U MollepeyHble BOJIHBI /lJIMHA BOJIHBI U CKOPOCTH €€ pac-
MpocTpaHeHUsi MexaHU4YeCKHe BOJIHbI B TBEPJIOM TeJe, cecMUYe-
ckue BoJIHBI (MC)
3Byk 'poMKOCTBh 3ByKa M BbicoTa TOHa OTpakeHHWe 3Byka HH-
$pa3BykK U yabTpa3ByK
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Hdemoncmpayuu

1 Ha6utofieHne kKose6aHUU TeJsl MoJ, JeHWCTBUEM CHJIBI TSKECTH
U CUJIbI YIPYTOCTHU

2 Ha6usrosieHue KoyieGaHU M rpy3a Ha HUTH U Ha NIPY>KUHE

3 HabuitogeHue BbIHY»JEHHbIX KOJIe6aHUU U pe30HaHca

4 PacnpocTpaHeHUe MPOJAOJbHBIX U MOIMEpPeYHbIXx BOJIH (Ha Moze-
JIN)

5 HabGuoeHre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOThI

6 AKycTH4YeCKUH pe30HaHC

JlabopamopHuvie pabomuvlt u onvimol

1 OnpepesieHUe 4acTOTHI U NepUoJa KoJebaHUNA MaTeMaTHUYeCKO-
ro MasiTHUKA

2 OnpejeneHye 4acTOThl M NepHoJa KoJeGaHUH NPYyKMHHOTO Ma-
SITHUKA

3 HccrnegoBaHWe 3aBUCUMOCTH NepUOAa KosebGaHUH MOJBEIIeHHO-
ro K HUTH rpy3a OT AJUHbI HUTHU

4 VccnepoBaHre 3aBUCUMOCTH llepuoa KoaebaHUu Npy>KUHHOTO
MasATHHKA OT Macchl rpysa

5 IlpoBepka He3aBUCUMOCTH IepuoJia KoJebaHUN Tpys3a, MojBe-
LIEHHOTO K HUTH, OT MaccChl rpysa

6 OmnbITHl, AeMOHCTPUPYIOIIHE 3aBUCUMOCTDH INEepHoJia KoJIeOaHUU
NPY>XUHHOTO MasiTHUKA OT MacChl r'py3a UM KECTKOCTU IHpy-
YKUHBI

7 W3MmepeHUe yCKOpeHUsI CBOOOJHOTO NMaJleHus

Pazpen 10. JeKTpoMarHUMTHOe TII0Jie M 3JJIEKTPOMarHUTHbIE
BOJIHBI

J/IeKTPOMAarHUTHOe IMoJie JJIEKTpOMarHuTHble BOJIHbI CBOWCTBa
3/IeKTPOMarHuTHbIX BoJIH Illkana 371eKTpoMarHUTHbIX BoJH MHc-
MOJIb30BaHUE 3JIEKTPOMAarHUTHBIX BOJIH /I COTOBOU CBSI3U

JnekTpoMarHuTHasg npupopa cBeta CkopocTb cBeTa BoJsiHOBbIe
CBOMCTBa cBeTa

Hemoncmpauyuu

1 CsoiicTBa 3J1EKTPOMAarHUTHBIX BOJIH

2 Bos1HOBBIE CBOMCTBA CBEeTa

Jlabopamopuvie pab6omovr u onvimol

1 M3y4yeHHe CBOUCTB 3/1IeEKTPOMAarHUTHBIX BOJIH C TOMOUIbIO MO-

OGUIBbHOTO TesedOoHA

Pa3aen 11. CBeTOBBIE SIBJIEHUSI

JlydyeBast Mogiesib cBeTa McTouyHuKM cBeTa [IpsiMoJsiMHelMHOe pac-
npoctpaHeHue ceeta 3atMeHuda CosHna u Jlynel OTpaxkeHue cBe-
Ta [ln1ockoe 3epkasio 3aKOH OTpaXKeHHUs CBeTa
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[IpenomieHne cBeTa. 3aKOH NpeJsioMJeHUs cBeTa. [lonHoe BHY-
TpeHHee OTpaxkeHUe cBeTa. HcmoJsib30BaHHE MOJHOTO BHYTPEHHETO
OTpa’KeHHUsI B ONITUYECKUX CBETOBO/JAX.

JluHzsa. Xop aydeil B iMH3e. OnTU4yeckas cucrteMa poToamnnapa-
Ta, MUKpOcKormna U Tejsieckona (MC). ['1a3 kak onTu4eckas CUCTeMa.
BJ/IM30pyKOCTh U JaIbHO30PKOCTh.

PasnoxkeHue 6esoro cBera B crnekTp. OnbiThl HbloTOHA. CiioxKe-
HUe CIeKTpaJbHbIX I|BeTOB. /lucriepcus cBeTa.

Hemoncmpavyuu

1. llpsaMosinHellHOe pacnpoCTpaHeHUe CBeTa.

2. OTpaxkeHUe cBeTa.

3. IlosryyeHue U300pakeHUH B MJIOCKOM, BOTHYTOM U BBINIYKJIOM
3epKaJax.

[IpennomyieHHE CBETA.

OnTuyeckuil CBeTOBOJ,

Xop iy4den B cobuparolei JIMH3E.

Xop nydyel B pacceuBarollel JUH3e.

[MonyyeHve N306pasKeHUH C TOMOIIBIO JIMH3.

[lpuHuun geiictBus doToamnmnapara, MUKPOCKONa U TeJEeCKO-
na.

10. Mopens riasa.

11. PassoxeHue 6eJioro cBeTa B CIEKTP.

12. TosnyyeHue 6eJsioro cBeTa NP CA0KEHUU CBETA PA3HBIX I[BETOB.

JlabopamopHuvie pabomuvlt u onvimol

1. UccnenoBaHUue 3aBUCUMOCTH yTIJla OTPaXKeHHsI CBETOBOTO Jiy4ya
OT yrJia naZleHusl.
2. 3yyeHue XxapaKTEePUCTUK U300paXkeHHUsl NpeJgMeTa B IJIOCKOM
3epkavJie.
3. UccnepoBaHue 3aBUCHUMOCTU yrJa NpeJsioMJIEHHUS] CBETOBOTO JIy-
4Ya OT yrJia aJleHus Ha FPaHUIe «BO3AYyX—CTEKJIO».
. [lonnyyeHne n306pakeHUH C MOMOIBIO COOMPAIOILEN JTHUH3BI.
. Onpenenenue PoKyCHOT0o pacCTOSIHUS U ONITUYECKON CUJIBI CO-
Guparolei JIMH3bI.
. OnBITHI IO pa3JIoXKeHUIO 6eJIoro cBeTa B CIEKTP.
7. ONbIThl IO BOCOPUSITHUIO LIBETA NPeMETOB NPU UX HAOJIIOJAEeHUU
yepes [[BeTOBble GUIbTPHI.

O 0Nk

Ul

o

Pa3zaen 12. KBaHTOBBIE AIBJIEHUA

OnbiTel Pezepdopsia v nitaHeTapHasa MoJesib aToMa. Mozesib aTo-
Ma bopa. UcnyckaHue U norsioujeHyue ceeta atoMoM. KBaHThI. JIu-
HeHl4aTble CIIEKTPBHI.

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydeHusa. Ctpoe-
HUe aTOMHOTro sgApa. Hyk/soHHas MoAesib aTOMHOrO si/ipa. MU30Tonkl.
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PagvoakTuBHBIEe mpeBpalleHusd. [lepuos mosypacnaga aTOMHBIX
aznep.

AnepHble peakMU. 3aKOHbI COXpaHEHH S 3apsiL0BOro U MacCcoOBO-
ro yvces. JHePrus CBsA3U aTOMHBIX sA7ep. CBA3b MacChl M 3HEPTHUH.
Peaknyu cuHTesa u gesieHus agep. Mcrounuku sHepruu CosiHIA U
3Bé3a (MC).

AnepHas sHepreTuka. [leicTBUA paJlJMUOAKTUBHBIX U3JIyYeHUH Ha
>)KHUBbIe opranusmel (MC).

Hemoncmpayuu
. CneKTphbl U3/yYeHHU U NOTJIOIeHU .

. CneKTphl pa3/IMUHbBIX [A30B.

. CnexTp BoJopoJa.

. Habuironenrne TpekoB B KaMepe BusbcoHa.

. PaboTa cuéTuynKa MOHU3UPYIOLIUX U3JTYYEeHU .

. Peructpanus ussiydeHuss NpUpPOAHBIX MUHEPAJOB U MPOAYK-
TOB.

Jabopamopuvie padbomovrt u onvimol

1. HabsroieHHe CIJIOLIHBIX U JIMHEHYATBIX CIEKTPOB U3Jyde-

HUA.

2. UccnepoBaHve TpeKOB: U3MePEeHHe 3HePruy 4acTHULBI 110 TOP-

MO3HOMYy Ny TH (1o dpoTorpadusam).

3. U3mepeHue paiMoaKTUBHOro ¢QoHa.

NI A WN -

IloBTOpPHUTE/IbHO-006061IA0IIUIA MOAY/1b

[ToBTOpUTENBHO-0000AIOIIUN MOAYJIb NpeJHAa3HAYeH JJs CH-
cTeMaTH3alMu U 0606IIeHUS NMPEeAMETHOTO COJIEPXKaHUSA U OIbITa
[esTeJIbHOCTH, NTPUOOGPETEHHOTO MPU U3YyYEeHUHW BCero Kypca ¢usu-
KU, a TakXKe [l MoAroToBKM K OCHOBHOMY TOCyZJapCTBEHHOMY 3K-
3aMeHy o ¢QU3UKe [JisT 00yJarmlUXCSd, BbIOPABUINX 3TOT y4eOHBIN
npeMer.

[Ipy HU3y4YeHUU JAHHOTO MOJYJisl PeajU3yITCd U CUCTeMaTH3U-
pyIOTCS BUJbI JleTeJbHOCTH, HA OCHOBE KOTOPBIX oGecleyHnBaeTcCs
JOCTHXKeHHe TNpeAMeTHbIX U MeTanpeJMeTHbIX NJIaHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHHs, pOpMHUPyeTCsd eCTeCTBEHHO-HAay4dHas rpaMoT-
HOCTb: OCBOEHHE HAy4YHBbIX METOJIOB HCCJAe[0BaHUS sIBJEHUIN MpPUPO-
Obl U TEXHWKH, OBJIaJleHHe YMEeHUSIMH OOBbSICHATb PpU3UYECKHEe SIB-
JiIeHUsl, IPpUMeHSs MOoJIyYeHHble 3HaHUs, pellaTb 3aJadd, B TOM
YUCJie KaYeCTBEHHbIE U 3KCIIepUMeHTaJIbHbIE.

[lpyHUMNHUAAbHO [JeSTEeJbHOCTHBIM XapaKTep [AaHHOro pa3sjeJa
peanusyeTcs 3a CYET TOro, YTO Yyyaljuecs BbINOJHAT 3aJaHus,
B KOTOPBIX UM NpejJiaraeTcs:
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6 Ha OCHOBe IMOJIYyYEHHBIX 3HAaHWHM paclo3HaBaTb M HAYy4YHO O0OBsC-
HATb QU3HUYECKHe SIBJEHUS B OKpYXKawlled NMpUpojJie U MOBCE.-
HEBHOM »KHU3HU;

6 ICII0JIb30BaTh Hay4Hble MeTOJbl UCCAeJOBaHUA QPU3UYECKUX fB-
JIEHUH, B TOM 4YHCJIe Jisl IPOBEPKH TUIIOTE3 U MOJIYyYeHUs Teope-
THUYECKHX BbIBOJIOB;

6 00'bSICHAATb Hay4yHble OCHOBbI HanboJiee Ba)KHBIX JOCTHXKEHHUH co-
BPEMEHHBIX TEXHOJIOTUH, HampuMmep, MPAKTHUYECKOTO HCIO0JIb30-
BaHUS Pa3JIMUYHbIX UCTOYHHKOB 3HEPrHUM Ha OCHOBE 3aKOHa Ipe-
BpallleHUsI U COXpPaHeHHUs BCeX U3BECTHbIX BU/IOB SHEPTUH.

Kaxkpas U3 TeM JaHHOTO pas/iesia BKJIOYAET 3KCIepUMeHTa/lbHOoe
HvccaeloBaHUue 006o006Iawilero xapakTtepa. Pasjesn 3aBepliaeTcs
NMpOBeJIEHHEM JHUArHOCTUYECKOW U OIL[EHOYHOH paboThl 3a KypC OcC-
HOBHOH IIKOJIBI.
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NNTAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOI'O NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBLLEF0O OBPA30BAHUA

UsydyeHue y4ye6HOro mpeamera «Pu3uka» Ha YPOBHE OCHOBHOTO
00611ero o6pa3oBaHus JO/HKHO 06GecrnedyuBaTh JOCTHXKEHUE CJefylo-
IIMX JIMYHOCTHBIX, METANpPEeJIMETHBIX U MpeJMETHbIX 00pa3oBaTe/b-
HbIX Pe3yJIbTATOB.

JIMYHOCTHBIE PE3Y/IbTATbI

ITampuomuueckoe éocnumanue:

—IIpOosiBJIeHHEe HHTepeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO
poccuiickoll GU3NYeCcKOU HayKU;

—II€eHHOCTHOE OTHOIIEHHE K JJOCTH>KEHHUSAM POCCUHCKUX Y4é- HbIX-
pusukos.

I'pasicoanckoe u Oyxo8Ho-upagcmeennoe 60Cnumanue:

—TOTOBHOCTb K aKTHBHOMY y4aCTHIO B OOCYXXJEHHUU OOLIeCTBEHHO-
3HAaYUMbIX M 3TUYECKUX NMpPoO6JIeM, CBA3aHHBIX C MPAaKTHUYeCKUM
NMpUMeHEHNEM JOCTHKeHUH PU3UKHY;

—O0CO3HaHHE BAXKHOCTU MOPAJbHO-3THYECKHUX MNPUHIUIOB B Jef-
TeJIbHOCTH Y4€HOTO.
dcmemuueckoe 6ocnumanue:

—BOCHPUATHE 3CTETUYECKNX KauyeCcTB GU3MIYECKON HAyKHU: eé rap-
MOHHYHOTI'0 NOCTPOEHHUSs], CTPOrOCTH, TOYHOCTH, IJAKOHUYHOCTH.
Llennocmu nayunozo nosnanus:

—O0CO3HaHHeE [IEHHOCTU PU3NYECKON HAYKH KaK MOIHOIO0 HHCTPY-
MEeHTAa MN03HAHUS MUPA, OCHOBbI Pa3BUTHUS TEXHOJOTHUH, BAXKHEMN -
1Iel cocTaBJAOLEN KYAbTYPhI;

—pa3BUTHEe HAy4YHOU JI0603HATEJbHOCTH, UHTepeca K HcCCle/loBa-
TeJIbCKOH JlesATeJIbHOCTH.

Dopmupoéanue Kyabmypbl 300P06bA U IMOUUOHATIbHOZO
onazonoayuusn:

—O0CO3HaHHe IIeHHOCTH 6e30macHOro o6pasa »XKM3HU B COBPEMEHHOM
TEeXHOJIOTUYECKOM MHpe, BaXKHOCTHU IpPaBUJ 6e30MaCHOr0 MoBeje-
HHUs Ha TPAHCHOPTE, HA JOPOTraX, C 3JEKTPUYECKUM U TEIJOBBIM
060pyZl0BaHUEM B IOMAIIHUX YCJOBUAX;

—cpopMHUpPOBAHHOCTL HaBblKa pedJiekcuy, MpU3HAHUE CBOEro mpa-
Ba Ha OLIMOKY M TAKOI'0 >Ke [IpaBa y ApPyroro yejoBeKa.

Tpyooeoe éocnumanue:

—aKTHBHOE y4acTHe B pelleHWHU NpaKTHUYeCKHUX 3aJay (B paMKax
CeMbH, IIKOJIbI, FTOPO/Zia, Kpasi) TEXHOJIOTUYECKON U COLiHMaTbHOU
HanpaBJIeHHOCTH, TPEOYIOIINX B TOM 4yHcle U GU3NIECKHUX 3HA-
HUH;

OU3BUKA. 7-9 Kknaccobl 21



—UWHTEpEeC K NMPAKTUYECKOMY HU3Y4YEeHUI0 Npodeccuil, CBA3aHHBIX
c PU3UKOM.

IKonozuueckoe eocnumanue:

—OpUeHTalMd Ha NpUMeHeHHuEe PU3NYECKUX 3HAHUH /14 pelleHUsd
3a/1a4 B 06JI1aCTH OKPYKAIOIeU cpe/ibl, IJIAaHUPOBAHUS OCTYIIKOB
U OLLEHKH UX BO3MOXXHbIX MOCJE[CTBUH JJis1 OKpYyXKalollleil cpesib;

—O0CO3HaHUe IJIOOaJbHOI0 XapaKTepa 3KOJIOTMYeCKUX Npobsem
U IyTeN UX pelleHuUs.

Aoanmauusn o0yuarouezocsa K U3IMEeHAIOUIUMCA YC108U-

AM COUUAIBHOU U RPUPOOHOTL CPeobl:

—NOTPeOGHOCTh BO B3aMMOJIEMCTBUU NPHU BBINOJHEHUH HCCJE[0OBa-
HUN M NpoeKTOB GU3UYECKONW HaNpPaBJEHHOCTH, OTKPLITOCTb
OIBITY Y 3HAHUSAM [IPYTHX;

—TIOBBINIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MpaKTHye-
CKYI0 1esITeJIbHOCTb;

—NOOoTpe6HOCTh B POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucjae dop-
MYJIMPOBATh UJleH, NMOHSATHUSA, TUIOTEe3bl 0 QU3UUYECKUX 06BEKTax
U SIBJIEHUSX;

—oco3HaHUe J1epUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEHN
B 06J1aCTH QU3UKY;

—IJIaHUPOBaHHUE CBOEro pa3BUTHS B NPUOOpPETEeHUH HOBBIX GU3U-
YeCKHUX 3HaAaHUH;

—CTpeMJIeHHe aHa/U3UPOBaTh U BBISIBJASATH B3aUMOCBSI3U MpPUPO-
b, 06IIeCTBA ¥ 3KOHOMHKHU, B TOM YHCJIEe C UCNOJIb30BaHUEM U-
3WYeCKUX 3HAaHUU;

—OIleHKa CBOUX JAeWCTBUH C YYETOM BJIUSHHUA HA OKPYKAIOU[YIO
cpeny, BO3MOXHBbIX I'VI0OaJbHbIX IOCJIEACTBUH.

METAMPEAMETHbIE PE3Y/IbTATbI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3zoeble nozuueckue oelicmeust:

—BBISABJISITh U XapaKTepU30BaTh CylLleCTBEHHbIe NMPU3HAKU OOBEK-
TOB (sIBJIEHUI);

—YyCTaHaBJUBATb CYIeCTBEHHbIN NPHU3HAK KJaccuPpUKaLUU, OCHO-
BaHUs JIJ1s1 0600IIeHUs] U CPAaBHEHUST;

—BBbISIBJIATh 3aKOHOMEPHOCTU U NMPOTUBOpPEYHsi B paccMaTpUBae-
MbIX paKTaX, JaHHBIX U HAGJIIOeHUSX, OTHOCSIIUXCS K dusnye-
CKHUM SIBJIEHUSIM;

—BBbISABJISITh NPUYUHHO-CJIe[[CTBEHHbIE CBSI3U MPU HU3y4YeHUU U3U-
YeCKUX SIBJIEHHH U MPOLIECCOB; JieJIaTh BBIBOJABI C HCIOJIb30BaHU-
eM JeAYKTHUBHBIX M WHAYKTHUBHBIX YMO3aKJKYEHWH, BbIJBUTAThb
TUIIOTE3bl 0 B3aUMOCBSI35X PU3UUECKUX BEJIUYUH;
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—CaMOCTOSITEJIbHO BBIOHMpPATh CHOCO6 pelleHUs y4eOGHOU ¢uU3UYe-
CKOHW 3aja4yu (CcpaBHeHHE HECKOJIbKHMX BAapHaHTOB peLIeHUs, BbI-
60p HaubGoJiee MOAXOASANIETO C YYETOM CAaMOCTOSATEJbHO BbIJIeJIeH-
HBIX KDUTEPHUEBR).

Baszoevle uccnedosamenbckue oerucmeust:

—MHCI0JIb30BaTh BONPOChl KaK HCCAE0BATEJbCKUU UHCTPYMEHT
MO3HAHUSA;

—MPOBOAUTH N0 CAMOCTOSITEJIbHO COCTABJEHHOMY IJIAHY OIMbIT, He-
CJIOKHBIA (QU3UYEeCKUN 3KCIIepUMEHT, HeboJibllloe HcCJeJloBaHue
dusnvecKoro siBJEHUS;

—OlLleHMBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTb HHGOpPMAIHIO,
MOJIYYEHHYIO B XO/ie UCCJIe/JOBAaHUS WU S9KCIIEPUMEHTA;

—CaMoCTOsITeJIbHO GOPMYJIHPOBATh 000OIIEHUS UM BBIBOJABI IO pe-
3yJIbTaTaM MPOBEAEHHOTO HAOJII/IEHHS, ONBITA, UCCIEI0BAHUS;

—INpPOTHO3UPOBATh BO3MOXXHOE JaJibHelllee pa3BUTHE PU3UYECKUX
MPOIECCOB, a TAKXXe BBIJIBUraTh NPEJINOJOXKEHUS 00 UX Pa3BUTUHU
B HOBBIX YCJIOBUSAX U KOHTEKCTAX.

Paboma ¢ ungpopmavyueii:

—TIPUMEHSTh pPa3JUYHbIe METO/Ibl, HHCTPYMEHTHI U 3aMpPOCHI NPU
MOMCKe U 0TO6ope MHPOpPMALIMK WJIH JAHHBIX C YYETOM HpeAJIo-
>KEHHOU yue6HOH pU3HNIeCKOU 3a4a4H;

—aHa/IM3UpOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH-
dopmanuio pa3IMUHbIX BUJIOB U pOPM Mpe/ICTABIEHUS;

—CaMOCTOSITeJIbHO BbIOUPATh ONTUMaJibHY0 GOpMy NpejcTaBJie-
HUS WHOOPMALMM U WJUIIOCTPUPOBAThH pellaeMble 33Jadyd He-
CJIO)KHBIMHM CXeMaMH, AUarpaMMaMH, MHOW rpapuKoOd M HUX KOM-
OUHAIUSAMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B X0/ie 06CYXXJeHHUsI y4ebHOro MaTepuasa, pe3yJbTaToB Jabopa-
TOPHBIX paGoOT U NPOEKTOB 33/jlaBaTh BONMPOCHI IO CYLIECTBY 00-
Cy)X/laeMOH TeMbl U BbICKa3blBaTb W/leH, HalleJeHHble Ha pelle-
HMe 3a/lauM U NoJJep>KaHue 6J1aroxe1aTeJIbHOCTH 001 eHUS;

—COIIOCTABJIAITh CBOU CYXX/J€HHUS C CYy>KJAeHUSMU JAPYyrux y4acTHHU-
KOB Jihajiora, 06Hapy>XMBaThb pa3jilMyHe U CXOJCTBO MO3ULIHH;

—BbIpaXkaThb CBOIO TOYKY 3pEHHUSA B YCTHBIX U NIUCbMEHHbIX TEKCTAX;

—nyGJUYHO MPEACTABISATh Pe3yIbTaThl BbINOJHEHHOTO PpHU3UIECKO-
ro OnbITa (3KCIEPUMEHTA, UCCJIeJ0BAHUS, IPOEKTA).
Coemecmuan oeamenvnocms (compyonuuecmaeo):

—IMOHUMAaTh M HCIO0Jb30BaTh NpPEUMYyllecTBa KOMaHJAHOW M WH/HU-
BUJAYaJbHOU paboThl NpPU pellIeHUU KOHKpeTHOM duanveckon
Mpo6JIEMBI;
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—INpUHUMAThb LeJU COBMECTHOUW [AesATeJbHOCTH, OPraHHW30BbIBAThb
JleHiCTBHUA 10 eé JOCTHXKEHHUIO: paclpefesiATb POJIM, 00CYXKIAThb
MPOIECChl U Pe3yJIbTaThl COBMECTHON paboThl; 06061[aTh MHEHUS
HeCKOJIbKUX JIIOJlel;

—BBINOJHATb CBOK 4YacTb pPabOThbI, AOCTUrasg KadeCTBEHHOIO pe-
3yJbTaTa MO CBOEMY HalpaBJeHHWI0 U KOOPAUHUPYS CBOU [JeH-
CTBUSA C IPyTUMHU YJeHaMH KOMaH/bl;

—OlLleHMBaTh KayeCTBO CBOEro BKJaZAa B OOLIMHM MPOAYKT MO KpUTe-
pUsAM, CaMOCTOATEeJbHO CPOPMYJIMPOBAHHBIM y4YaCTHUKAMHU B3a-
HMOJIeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHbIE AEMCTBMA

Camoopezanuszayusn:

—BBIABJIATH NPO6JIEMbI B })KU3HEHHBIX U Y4eOHbBIX CUTyaLlUAX, Tpe-
OYIOILIUX /15 pelieHUs] PU3NIEeCKUX 3HAHUY;

—OPpHEHTHPOBATbCA B Pa3/IMYHbIX MOJX0JaX MPUHATHUSA pelleHUuHN
(MHAVMBUAYaJIBHOE, IPUHSATHE pelLleHus B IpyIIle, IPUHATHE pe-
LIEHWUH IPYyINoH);

—CaMOCTOSTEJbHO COCTaBJISATh aJFOPUTM pelleHUsT GU3UUECKOU
334y WJIM IIJIaHa MCCJIeL0BAaHUS C YYETOM UMEIOLIUXCA pecyp-
COB U COGCTBEHHBIX BO3MOXKHOCTEN, apryMeHTHPOBATh IpejJara-
eMble BApUaHTHI pelleHUH;

—Jie/1aTh BbIGOP U GpaTh OTBETCTBEHHOCTD 3a pellleHHUeE.
Camoxonmpons (peghnexcus):

—/laBaTh aJIeKBAaTHYIO OI€HKY CHUTYalH{ W NpeJJaraTh IJIaH eé u3-
MeHEeHHUS;

—OO'BSICHATh NMPUYUHBI AOCTHXKeHHUs (HEeJOCTHXXeHHUs) pe3yJbTaToB
eI TeJIbHOCTH, JaBaTh OLeHKY TPUOOPETEHHOMY OIIBITY;

—BHOCHUTb KOPPEKTUBHI B AeATEJBHOCTD (B TOM YHCJ€ B XOJ| BBINOJI-
HeHUs1 QU3UYECKOTO HCCJIeJOBAaHUS WJIM MPOEKTa) Ha OCHOBE HO-
BBIX OOCTOSITEJIbCTB, U3MEHUBIIMXCS CHTyallul, YCTAHOBJIEHHBIX
ouIM60K, BO3HUKIIUX TPYAHOCTEH;

—OIIeHUBATh COOTBETCTBUE pe3yJbTaTa LeJH U YCIAOBHUSM.
Omoyuonanvuslii unmenieKkm:

—CTaBUTb ceb651 HA MECTO JAPYTroro 4YeJ0BeKa B X0/l CIiopa UJIH AKcC-
KYCCHM Ha HAy4YHYI0 TEMY, IOHUMATbh MOTHUBBI, HAMEPEHHUS U JIO-
TUKY ApYyToro.

Ipunamue cedsn u opyzux:

—TIIpU3HABaTh CBOE MPaBO HAa OWIMOKY NPHU pelleHNH PU3nIECKUX
3a/lay WJIM B YTBEPXK/EHUX Ha HAyYHbIEe TEMBbI U TaKOE Ke ITPaBo
ApyTroro.
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NMPEAMETHbBIE PE3Y/IbTATbI

7 xnacc

[IpeagMeTHbIE pe3y/bTaThl HA 6a30BOM YPOBHE JOJ/DKHBI OTPaXKaTh
chOpMHPOBAHHOCTD ¥ 00y4alOLUXCA YMEHUM:

—MHCIOJIb30BaTh NOHATHUA: GU3UYECKHEe U XUMHUYeCKUe SIBJIEHUS;
HaAOJII0IeHU e, SKCIIEPUMEHT, MO/ieJlb, TUIIOTE3a; €AUHUIbI PU3U-
YeCKHUX BEJIMYWH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS Bellle-
cTBa (TBEpJOe, XKHUAKOE, ra3000pa3HOe); MEXaHUYECKOe JIBUXKEHHUE
(paBHOMEpHOE, HEPABHOMEPHOE, NPSIMOJIMHEHHOE), TPAaeKTOPHUs,
paBHoOAeMcTBYIOLAs cuJ, Aedpopmanusd (ynpyras, naacTuieckas),
HEBECOMOCTb, COOOIIAIINECHA COCY/bI;

—pasauuath gBaeHus (Auddy3us; TeraoBoe JBUKEHHE YACTHIL Be-
1eCTBa; pPaBHOMEpPHOe JBIKeHHEe; HepaBHOMEpPHOe J[BIKEHUE;
WHeplUs; B3aUMOJIEWCTBUE TeJ; paBHOBecHMe TBEPABIX TeJ C 3a-
KpeIJIEHHOW OChI0 BpallleHHUd; Iepejaya JaBJIeHUs TBEPABIMU Te-
JIaMH, XXUJKOCTSIMH U ra3aMy; aTMocdepHOe JaBjieHHe; IJIaBa-
HUe TeJ; MpeBpallleHUusT MeXaHU4eCKOW 3HEepruu) Mo OIHCAHUIO
UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, AE€MOHCTPUPYIO-
IUX JaHHOe QU3NYecKoe siBJIEHUE;

—pacno3HaBaTh NPOsSIBJIeHWE W3YYeHHbIX (PU3UYECKUX SABJIEHUU
B OKpYy»KawlIleM MHpe, B TOM 4ucjie pU3HUYecKHe sIBJIEHUS B MpPU-
poJie: mpUMephl JBUXKEHHUs] C PA3JIUYHBIMU CKOPOCTSIMU B KUBOH
U HEeXXUBOW NpPUpPOJeE; JeHCTBUE CUJIbI TPEHUS B MPUPOJiEe U TEXHMU-
Ke; BJIMsSIHHEe aTMOCpepHOro JaBJeHHUs Ha XKUBOW OpraHU3M; IJia-
BaHUe DpbIG; pbluard B TeJie 4YeJIOBEeKa; NPU ITOM MepeBOJUTH
NMPaKTUYeCKyl0 3aJady B Yy4eOHYI0, BBIAEJATb CylleCTBEHHbIE
CBOMCTBa/NpuU3HAKU GU3UYECKUX SIBJIEHUH;

—OMNUCHIBAaTh U3yYeHHble CBOWCTBA TesJ U PpU3HYECKUe sIBJIEHUS, UC-
moJyib3ys GpU3ndecKrue BeJIMIUHbI (Macca, 06'bEM, IJIOTHOCTh Be-
1eCTBa, BpeMsl, yTh, CKOPOCTb, CPeSHssI CKOPOCTh, CUJIa YIIPY-
rOCTH, CUJIa TSIXKECTH, BEC TeJIa, CUJia TPEHUs, laByieHue (TBEpAO-
ro TeJa, )KUJAKOCTH, ra3a), BbITAJIKUBAIOIIAsA CUJia, MEXaHUYeCKast
paboTa, MOIIHOCTb, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3PPUIUEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETUYeCKasi U MOTEeHIU-
aJIbHAsA 3HEPTHA); IPU ONHUCAHUU NPABUJIbHO TPAaKTOBAaTh QHU3U-
YeCKUU CMBICJI UCII0JIb3yeMbIX BEJIMYHH, UX 0003HAYEHUS U eU-
HUIbl GU3UYECKUX BEJHWYUH, HAXOAUTb (OPMYJibl, CBSI3bIBAIO-
mye JaHHYI GU3UYECKYH BEJUYHHY C APYTUMHU BeJUYUHAMH,
CTPOUTH rpadUuKU U3yUYEHHBIX 3aBUCUMOCTEN GU3UIECKUX BEJIH-
YUH;

—XapaKTepU30BaTb CBOMCTBA TeJs, pU3UUYECKHe SIBJIEHUS W IpoIec-
Chl, UCNIOJIB3Y$1 IPAaBUJIA CJA0XKEHUs cual (BA0JIb OHOU MPsIMOH),
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3akoH ['yka, 3akoH [lackasis, 3akoH ApxuMe[a, NMpPaBUJO PaBHO-
Becus pblyara (6J/10Ka), «30/10TO€ NMpPaBUJIO» MeXaHUKH, 3aKOH CO-
XpaHeHUs MeXaHW4YeCKOU 3Hepruu; NMpu 3TOM JAaBaThb CJIOBECHYIO
GOopMy/IMPOBKY 3aKOHa M 3alMCbIBaTh €ro MaTeMaTU4ecKOoe Bbl-
pakeHHUe;

—O00BsACHATL GU3NYECKHUe sIBJEeHHs, MNpOoLeccbl U CBOMCTBa TeJ,
B TOM 4YHCJIe U B KOHTEKCTe CUTyalluil NPaKTUKO-OPHUeHTHUPOBaH-
HOTO XapaKTepa: BbIIBJATb NPUYMHHO-CJe[CTBEHHblE CBA3Y,
CTPOUTH O6'bSICHEHHE U3 1—2 JIOTUYECKUX IIAroB C Omopor Ha 1—
2 U3y4eHHBIX CBOMCTBA QU3UYECKUX SIBJIEHUH, PU3UIYECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

—pewaThk pacyéTHble 3a/ladyu B 1—2 [elCcTBUSA, UCIOJAb3ys 3aKOHBI
u bopMyJbl, CBsi3pIBapIinue (GU3NYECKHEe BeJUYUHBI: Ha OCHOBE
aHa/Ju3a YyCJA0BUA 3aJa4yd 3alMCblBaTb KpaTKoe YCJOBHe, MOJ-
CTaBJATh PU3UYEeCKHe BeJUYUHBI B GOPMYJbl U NMPOBOAUTH pac-
4ETbl, HAXOAUTH CIPAaBOYHbIE JJaHHble, HEOOXOAMMbBIE [/l pelle-
HUS 3aJa4, OLleHMBAaTb Pea/JUCTUYHOCTb NOJy4eHHOH dusnye-
CKOMU BEJINYUHBI;

—pacno3HaBaTh NPO6JIEMbl, KOTOPble MOHO PEIIUTh NPU MOMOLIU
$u3NYecKUX MeTO/0B; B ONHCAaHUU HCCJe[J0BaHUA BblAEJNATh Npo-
BepsieMoOe TMpeANoJioXKeHWe (rumoresy), pasjddyaTb U HHTepIpe-
THPOBAaTh MOJIYYeHHBIA pe3yJ/bTaT, HAXOJWUThb OIIHUOKH B XOJe
ONBITA, AeJ1aTh BbIBO/bI 110 €T0 pe3y/bTaTaM;

—IPOBOAUTL ONBbITHI MO HaOJIIOJeHUI0 (PU3UYeCKUX SBJIEHUHN WU
dusnyecknx CBOMCTB Tea: GOPMyJMPOBATH NpPOBEpsSiEMbIEe INpeEJ-
MI0JIOXKEeHUS], COOUPATh YCTAHOBKY U3 INpeJJIO)KEHHOr0 060pyi0Ba-
HMs$, 3alIMCBbIBATh X0/, ONbITa U GOPMYyJINPOBATH BBIBOJBI;

—BBINOJIHATh NpPsSIMble U3MEPEHHUS PACCTOSAHUS, BpEMEeHH, MacChl
TeJsa, 06'bEMA, CUJIbI U TeMIlepaTyphl C UCNOJb30BaHUEM aHaJIOro-
BbIX U IMPPOBLIX NIPUOOPOB; 3aIUCbIBATh MOKa3aHUs NpUOOPOB
Cy4éTOM 33/laHHOU a6COJIFOTHOM MOTPEIIHOCTU U3MEPEHUH;

—IpOBOAUTL HCCJeJJ0BaHHE 3aBUCHUMOCTH OJHOW GU3NYEeCKON Be-
JIMYMHBI OT JPYrod C HCNOJIb30BaHHEM MNPsMbIX M3MepeHUU (3a-
BHCHMMOCTH NYTU PaBHOMEPHO JBHXKYIErocs TeJa OT BpeMeHU
ABWXXEHUS TeJa; CUJIbl TPEHUS CKOJIbXXEHUS OT CHJbl JaBJIeHUS,
KayecTBa 06pabOTKHW MOBEPXHOCTEHM TesJ U He3aBUCHMOCTHU CHJIBbI
TPeHHUd OT IJIOLAAM CONMPUKOCHOBEHHUS TeJ; CUJIbl YIPYyroCTH OT
YIJIMHEHUs NPYXUHBI; BBITAJKUBAWOIIENA CUIBI OT 06'bEMa MOTPY-
>KEHHOM 4YacCTH TeJla M OT MJIOTHOCTH XUJKOCTH, eé He3aBUCHUMOCTH
OT IJIOTHOCTH TeJsa, OT IJyOUHBI, HA KOTOPYIO MOTPYKEHO TeJIO;
YCJIOBUH IJIaBaHUS TeJI, YCJIOBUHA PaBHOBECHS pblyara U GJIOKOB);
y4acTBOBaTb B IJIAHUPOBAHUU Yy4eOGHOrO HcCCJeJ0BaHUs, COOU-
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paThb YCTAHOBKY U BBINOJIHATbL U3MEPEHUs], CJeaysl MpeaJioKeH-
HOMY mJIaHy, UKCUPOBATH Pe3yJIbTaThl MOJYIYEeHHOU 3aBUCUMO-
cTU GU3UYECKUX BEJIUYHUH B BU/JIe TPE/IJIO’KEHHBIX TabJIUI| U rpa-
PUKOB, JlesiaTh BBIBO/IbI 10 pe3yJibTaTaM HUCCIeJ0BaHUS;

—INpPOBOAUTh KOCBEHHble HU3MepeHUsT PU3NYECKUX BeJHYUH (MJI0T-
HOCTb BellleCTBA XXUJKOCTH U TBEPJAOTO TeJa; CUJia TPEHUSI CKOJIb-
>KEHUsl; laBJeHHe BO3/lyXa; BbITAJKUBAIOIIAS CUJIA, NEeHCTBYIO-
1[asi Ha MOTPYKEHHOE B XKUJKOCTb TeJ10; KO3pPUIMEHT Moe3HOo-
ro JelCTBUA MNPOCThIX MEXaHU3MOB), CjeAys MpeJJsoKeHHOMN
UHCTPYKIMU: TIPU BbITTOJIHEHUH U3MEPEHUN COOUPATh IKCIEPU-
MEHTAJIbHYI0 YCTAHOBKY U BBIUYMC/STh 3HaUYeHHe UCKOMOH BeJiu-
YUHBI;

—Co6JIIJIaTh NMpaBUJa TEXHHUKH 0e30MacHOCTH NpHU paboTe c Jyabo-
pPaTOpPHBIM 060pPY/IOBAHUEM;

—yKas3bIBaTh NPUHIUIBI AEUCTBUS NOPUOGOPOB M TEXHUYECKUX
YCTPOHCTB: BEChl, TEPMOMETP, AUHAMOMETP, COOOIAIINECS CO-
cyabl, 6apoMeTp, pblyar, NIOABMKHbIN U HENOJBUKHbIN OJI0K, Ha-
KJIOHHAas JIOCKOCTh;

—XapaKTEepU30BaTh NPUHIMIBLI JeUCTBUSA H3YYEHHBIX NPUOOPOB
U TeXHUYEeCKUX YCTPOWUCTB C OMOPOM Ha UX omucaHUs (B TOM YHC-
Jie: TOAIIWIHUKH, YCTPOUCTBO BOJONPOBOJA, THUJPABJINYECKUHN
Ipecc, MaHOMETP, BbBICOTOMeED, MOPIUIHEBOW HACOC, apeoMeTp), HUcC-
M0J1b3ysl 3HAaHUS O CBOMCTBax PU3UYECKUX SIBJIEHUH U HEeobX0oJu-
Mble GpU3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

—NOpPUBOJUTHL NpPUMepPHl / HaXOAWTh HHPOpPMAIMI0O O NpUMepax
MPaKTUYECKOTO HCIOJb30BaHUsA (GU3WYECKUX 3HAHUU B TMOBCEJ-
HEeBHOMW XU3HU JJis obecriedeHUs] 6e30MaCHOCTH NpU ob6palleHuu
C mpubopaMH U TEXHHUYECKUMH YCTPOWCTBAMH, COXpPAaHEHUS 3[10-
POBbSl U COGJIIO/IEHUS] HOPM 3KOJIOTUYECKOT0 MOBEJIEHUSI B OKpY-
»Karolel cpene;

—OCYILIEeCTBJSITh OTOOP UCTOYHUKOB MHPoOpManuu B ceTu UHTepHeT
B COOTBETCTBUU C 33JlaHHbIM MOWCKOBBIM 3alpoOCOM, Ha OCHOBe
MMeUIUXC 3HAaHUN U NYyTEM CpaBHEHWUs Pa3/IMUHbIX HCTOYHU-
KOB BBIJIeJIATh MHPOpPMAIUIO, KOTOpasi ABJSETCA NPOTUBOPEYH-
BOU MJIM MOXKET OBbITh HEJIOCTOBEPHOH;

—MWCI0JIb30BaTh MPU BBINOJHEHUN Y4YeGHBIX 3aZlaHUM Hay4HO-IO-
NyJSPHYIO JIHTepaTypy (PU3HUUECKOro cojep’KaHUs], CIpPaBOYHbIE
MaTepHaJibl, pecypcbl ceTHu WHTepHeT; BJyaJleTb NMPUEMaMH KOH-
CNeKTUPOBAHUSA TEKCTa, Npeobpa3oBaHusA WHPOpMaUU U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

—co37laBaTh COOCTBEHHbIe KPaTKHe MUCbMeHHbIE U YCTHBIE CO0bIIe-
HHS Ha OCHOBe 2—3 HCTOYHUKOB MHpopManuu GU3UIECKOro co-
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JepKaHHs, B TOM 4yHcJje Ny6JIUYHO JeslaTh KpaTKHe COOGleHus
0 pe3yJibTaTaxX NPOEKTOB UJH y4eOHbIX UCCAeL0BaHUN; TPU 3TOM
rPaMOTHO MCIO0JIb30BaTbh U3y4YEHHbIA NOHATUUHBINA anmapaT Kyp-
ca U3UKH, CONPOBOXKAATh BBICTYIIJIEHHE IIpe3eHTalel;

—IpHY BBINOJHEHUU y4eOHBIX IPOEKTOB U MCCJeJOBAaHUM pacnpefe-
JIATb 00S3aHHOCTHU B TrpyINIle B COOTBETCTBUU C MOCTaBJEHHBIMU
3a/layaMy, CcJeJUTb 3a BbINOJHEHUEM IlJIaHa JeWCTBUH, aJeKBaT-
HO OIleHHMBAaTb COGCTBEHHBIN BKJIaJ, B JeATEJbHOCTb PYIIbI; BbI-
CTpanBaThb KOMMYHHUKaTHUBHOe B3aWMO/leHiCTBUe, YUYUThbIBAsi MHe-
HHe OKpYKaIolHX.

8 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXKaThb
chOpPMHUPOBAHHOCTD Y 00YYAIOIUXCA YMEHUH:

—MUCNO0Jb30BaTh MOHSATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE
JBW>KEeHHEe aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSA BellecTBa,
KpUCTA/JIMYECKHe U aMopHBbIe TeJsla, HACBIIIeHHbIM U HeHAChI-
LUIeHHbIN Nap, BJAXXHOCTb BO3/yXa; TeMIlepaTypa, BHYTpPEHHsA
3HepTUs], TEMJIOBOU JiBUraTeJsib; 3JleMeHTapHbIN 3JeKTPUYECKUHN
3aps/l, 3JeKTpUYecKoe 1noJie, IPOBOJHHUKH U JAHU3JIEKTPUKH, NO-
CTOSIHHBIU 3JIEKTPUUYECKHU U TOK, MarHuTHOE MOJI€E;

—pasJinyaTh siBJeHHUs (TenJioBoe pacliupeHUe/cKaTUe, TelJole-
penaya, TenJ0oBOe paBHOBecHe, CMauMBaHUe, KalUJLIAPHbIE fB-
JIEHU ], UCIIapeHHWe, KOHeHcals, IJlaBJIeHUe, KpUcTalJiu3alnus
(oTBepAeBaHUEe), KHUIIEHHE, TeIjonepesada (TeMJIONPOBOJAHOCTD,
KOHBEKILWsl, U3JyUyeHUe); 3JIeKTpHU3alus TeJs, B3auMoJeicTBUe
3apsiioB, OENCTBUS 3JEeKTPUUYECKOro TOKa, KOPOTKOe 3aMbIKa-
HUe, B3aUMO/JEeNCTBHEe MarHUTOB, JIEMCTBHE MArHUTHOTO II0JIsI
Ha MPOBOAHUK C TOKOM, 3JIEKTPOMarHUTHasi UHAYKIHA) MO OMNU-
CaHUIO UX XapaKTepHbIX CBOMCTB U Ha OCHOBE ONBITOB, JEMOH-
CTpUpYIOUIUX JaHHOe PU3HNYeCcKoe sIBJIEHUE;

—pacrno3HaBaTh MpPOSIBJIeHHEe HU3Y4YeHHBbIX GU3HUYECKHUX SIBJIEHUH
B OKpY’KamllleM MUPE€, B TOM 4yucje GU3nudecKue siBJIEHUs B IPU-
poJie: MTOBEPXHOCTHOE HaTsHKEHUE U KaNW/LISApPHbIE SIBJIEHUS B
NnpUpoae, KpUCTaJlJIbl B ipupoe, udanydeHue CosiHLa, 3aMep3a-
HUe BOJOEMOB, MOPCKHE 6puU3bl, 06pa3oBaHUE POChI, TyMaHa,
UHesl, CHeTa; 3JIEKTpUUEeCKUe sIBJIeHUs B aTMocdepe, ajieKTpruie-
CTBO >KUBbIX OPraHU3MOB; MarHUTHOE 1noJie 3eMJIH, Apeid nmoJro-
COB, pOJIb MAarHUTHOTO M0JIS [1J151 )KU3HU Ha 3eMJie, NOJISIpPHOE CU-
sIHUe; IPU 3TOM NePeBOJAUTh NPAKTUUECKYIO 33/1a4y B yUeOHYIO,
BBIJIEJISITh CYIleCTBEHHbIe CBOMCTBA/NPU3HAKU GUIUUECKUX SB-
JIEHUH;
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—ONHKChIBaTb U3yYyeHHble CBOWCTBA Tes U QU3UYeCKHe sIBJIeHUS, HC-
nosb3ys ¢u3nyYecKHe BeJUYUHBbl (TeMIepaTrypa, BHYTpPeHHHAA
3Heprus, KOJU4YeCcTBO TEIJIOThI, Ye/bHas TeNJIOEMKOCTb Bellle-
CTBa, YA eJ/ibHasl TeNJOTAa IJIaBJIeHUs, yAebHasA TelJoTa N1apoo6-
pasoBaHus, yJesbHas TelJoTa CrOPaHWUs TOIJIMBA, KO3$PULIU-
€HT I10JIE3HOT0 JeHCTBUA TelJIOBOW MallMHBbI, OTHOCHUTE/JbHAsA
BJIQXXHOCTb BO3/JyXa, 3JIeKTPUYECKHUH 3aps/[, CHUJa TOKa, 3JIeK-
TpHUUYeCKOoe HaNpshKeHHe, CONPOTUBJIEHHE NPOBOAHUKA, YAe/lbHOe
CONPOTHBJIEHHE BellecTBa, paboTa U MOLIHOCTb 3JIEKTPHUYECKOTO
TOKAa); MPU ONHWCAaHUU TPABUJBHO TPAKTOBATh (PUINUYECKUU
CMBICJI UCIIOJIb3YEMbIX BEJIMYHNH, 0003Ha4YeHUs U eJUHULbI PU3U-
YeCKMX BeJIMYMH, HaX0AUTb GOpPMYyJibl, CBA3BIBAKWOIIME JAHHYIO
$u3NYEeCKyI0 BEJIMUMHY C JPYTMMH BeJUYMHAMH, CTPOUTH rpadu-
KW U3y4YeHHbIX 3aBUCUMOCTeN PU3NIECKHUX BEJITUUUH;

—XapaKTepHU30BaTb CBOMCTBA TeJ, PU3HUYECKHe SABJEHHUS U MNpOo-
L1eCChl, UCNO0JIb3ysl OCHOBHbBIE MOJIOXKEHUA MOJIEKYJIAPHO-KUHETHU-
YeCKOW TeOpUM CTPOEHHA BellleCTBa, NIPUHIMUI CyNepno3uL U Io-
Jlell (Ha Ka4yeCTBEHHOM yYpPOBHe), 3aKOH COXpaHeHUd 3aps/ja, 3a-
koH OmMa fgusia y4dacTka nend, 3akoH JIxoynas—JleHna, 3akoH
COXpaHEeHUsI SHEPTUY; NIPU 3TOM [JlaBaThb CJIOBECHYI0 GOPMYJIHPOB-
Ky 3aKOHa U 3alIUCbIBATh €ro MaTeMaTHU4YeCKoe BhIpaXKeHHe;

—O00BACHATL QU3NYECKHe NPOoIecchl U CBOHCTBA TeJ, B TOM YMCJe
W B KOHTEKCTe CUTyallMil NPaKTHKO-OPHUEHTHPOBAHHOIO XapakTe-
pa: BBIABJATH NPUYMHHO-CJECTBEHHble CBA3H, CTPOUTH O0OBbsC-
HeHUe U3 1—2 JIoTHUYeCcKUX UIaroB € onopoi Ha 1—2 U3y4YyeHHBbIX
cBoOMcTBa GU3NYECKUX SBJIEHUH, PU3NYECKUX 3aKOHOB HJIM 3aKO-
HOMEPHOCTEeWH;

—pelaTh pacyéTHbIe 3aJa4U B 2—3 AeHCTBUSA, UCII0Jb3y 3aKOHBI
U GopMyJibl, CBA3bIBaKOILIMEe PU3NIECKHE BEJIMUHUHBI: HA OCHOBE
aHa/IM3a yCJIOBUA 33Ja4M 3alMCbIBaTh KpaTKoe YCJIOBHE, BBIFAB-
JISITh HeJ,0CTAaTOK JaHHBIX AJIF pellleH!s 3a/a4H, BbI6OMpaTh 3aKo-
HbI U GOPMYJIbl, HEOGXO0AMMBbIe /)15l €€ pellleHUs], IPOBOAUTb pac-
4EThbl U CPAaBHHUBAThH NOJIyieHHOEe 3HaueHHe PU3NYEeCKOH BeJNYH-
HbI C U3BECTHBIMHU JJAaHHBIMY;

—pacno3HaBaTh Npo6JieMbl, KOTOpble MO>XHO PEeIIUTb NPU MOMOLIU
du3NYEeCKUX METOM0B; WCIIOJIb3ys ONHCAHHE HCCIe0BaHUs, BbI-
JleJIsITh IIpoBepsieMoe IpeJloJI0KeHUe, OLleHUBaTh NMPaBUJIbHOCTb
nops/iKa NpoBe/ieHUs UCCIeJ0BaHuUs, JeaTb BbIBO/bI;

—IpPOBOAUTL ONBITHI MO HAOJIIOJEHUI0 (PU3UYECKUX SIBJIEHHUH WU
dusnyecknx CBOUCTB Tes (KanWJ/JISpHBbIE SIBJIEHUS, 3aBUCHMOCTH
JlaBJIeHHsl BO3/lyXa OT ero o6'béMa, TeMIepaTyphl; CKOPOCTH Npo-
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Iecca OCTbIBaHHUSI/HarpeBaHHUs MPH U3JYYEeHHU OT I[BeTa H3Jy-
YaloleH /morJolamileld MOBEePXHOCTH; CKOPOCTb HCMApeHUs BO-
OBl OT TeMIlepaTypbl XUJAKOCTU M IJIOIAAM €€ TOBEPXHOCTH;
3JleKTpu3alysl TeJl U B3aUMOJIEMCTBUE 3JEeKTPUUYECKHUX 3apsi/ioB;
B3aUMOJIECTBUE TMOCTOSIHHBIX MAarHWTOB, BU3yaJjiM3allUs Mar-
HUTHBIX IIO0JIEM IOCTOSTHHBIX MAarHUTOB; JeHCTBUS MarHUTHOTO
[oJii Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa, CBOW-
CTBa 3JIEKTPOJABUraTessI MOCTOSIHHOTO TOKa): (GOpMyJIHpPOBATH
NpoBepsieMble MPEAIIOJJIOXKEHUS], COOUPATh YCTAHOBKY U3 MpeaJio-
JKEHHOTO 000pYJO0BaHHUS; OMHUCHIBATH XOJ ONbITa U (POPMyaHUPO-
BaTbh BbIBO/IbI;

—BBbINOJIHATb NpsIMble HU3MepeHUs TeMIepaTypbl, OTHOCHUTEJbHOU
BJIQXKHOCTHU BO3/yXa, CUJIbl TOKA, HANPSI?)KEHUSA C UCIOJIb30BaHU-
€M aHaJIOTOBBIX NPHUOGOPOB U JAATYUKOB PU3UYECKHUX BEJIMUUH;
CpaBHUBATh pe3yJibTaThl U3MEPEHUN C yYETOM 3aJaHHOU abco-
JIIOTHOM MOTPELIHOCTH;

—MOpPOBOAUTHL HCCJEJOBAHHE 3aBUCHMOCTH OJHOU (GU3NYECKOH Be-
JIMYUHBI OT APYrod C UCHOJIb30BaHHEM MNpPsSMbIX U3MepeHUH (3a-
BUCUMOCTb CONPOTHBJIEHUA NPOBOJAHUKA OT €ro AJIMHBbI, MJI0LAaAU
MOMEPEYHOr0 CeYeHUsI U YAeJbHOr0 CONMPOTUBJIEHUS BellecTBa
MPOBOJHHKA; CUJIbl TOKa, UAYLIEro yepe3 MPOBOJAHUK, OT Hamps-
>)KEHHUsl Ha NPOBOJHUKE; HCCAeJO0BaHHUE NOCJeL0oBaTeJbHOTO U Ma-
paJlJIeIbHOTO COeJJUHEHUH NMPOBOJAHUKOB): MJIAHUPOBATh HCCJIE/0-
BaHUe, COOUPATh YCTAHOBKY U BBINOJHATb U3MepeHUs, caenys
NpeAso’)KeHHOMY IJ1aHy, GUKCUPOBATh pe3y/bTaThl MOJy4YeHHOH
3aBUCHUMOCTH B BU/Jle TaOJIHI U rpadUKOB, JleJIaTb BbIBOJbI 110 pe-
3yJIbTaTaM MCCJelOBaHUS;

—INOpPOBOAUTb KOCBEHHble U3MepeHUs1 PU3UUYECKUX BeJUYUH (yAesb-
Hasgl TeIMJIOEMKOCTb BelleCcTBa, CONPOTHBJIEHHWE NPOBOJHUKA, pa-
60Ta U MOIIHOCTh 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh HU3Mepe-
HUS, COGUPATh IKCIIEPUMEHTA/bHYI0 YCTAaHOBKY, CAeAys MpeaJso-
JKEHHON MHCTPYKIUU, U BBIYUCAATD 3HAaUYeHUE BEJUYUHBI;

—Co0JIIJIaTh MpaBUJa TEXHUKH 6e30MacHOCTH NMpHU paboTe c Jyabo-
pPaTOPHBIM 060PYy/lOBaHUEM;

—XapaKTepU30BaTh NPUHLUIBLI [JeHCTBUS H3YYEHHbIX NPUOGOPOB
U TEXHUYECKHUX YCTPOMCTB C OMOPOU HAa UX ONMHUCAHUA (B TOM YHC-
Jie: CUCTeMa OTOIUIEHUS [OMOB, TMIpOMeTp, NMapoBas TYpOUHa,
aMIlepMeTp, BOJbTMETpP, CYETUUK 3JEKTPHUUECKOU 3HEpPTruH, 3JieK-
TPOOCBETUTEJIbHbIE MMPUOOPHI, HArpeBaTeJbHbIe 3JIEKTPOIPHUGOPHI
(mpuMepbl), 3JIEKTpUYECKUEe MpPeAoXpaHUTENH; 3JeKTPOMarHUT,
3JIEKTPOJBUTATEb IOCTOSIHHOTO TOKAa), UCIO0JIb3ysl 3HAHUS O
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cBOMcTBax GU3MUECKUX SIBJIEHUU U HeoO6XoAuMble PU3NYEeCKHe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTble TeXHUYECKHE YCTPOMCTBA U U3MEPUTEJIb-
Hble MPUOOPHI MO0 CXeMaM U CXEMAaTHUYHBIM PUCYHKaM (KUJKOCT-
HBI TepMOMeTp, TEepMOC, NCUXPOMEeTpP, TUTPOMETp, JBUrATEJb
BHYTPEHHETr0 CropaHHUs, 3JIEKTPOCKOI, PEeOCTaT); COCTABJAThH CXe-
MBI 3JIEKTPUYECKUX I[eNleld C MOCJe0BaTeJbHbIM W Mapalljiesib-
HBIM COeJiMHEeHUEM 3JIeMeHTOB, pa3/jnyas yCJOBHble 06003HaAYeHUs
3JIEMEHTOB 3JIEKTPUYECKUX IEMNEw;

—NOpPUBOJUTH MPUMEPHI/HAX0AUTh UHPOPMAIUIO 0 MPpUMepaxX Mpak-
TUYeCKOI'0 MCNOJIb30BaHUA PU3MUYECKUX 3HAHUW B NMOBCEJHEBHOU
»KM3HH JJis1 obecriedeHUsi 6€3011aCHOCTU MPU 06pallleHUH ¢ npubo-
paMM ¥ TeXHWYECKUMH YCTPOHUCTBAaMH, COXpPAaHEHHUS 3/10POBbSA
U COGJIIOJIEeHHSI HOPM 3KOJIOTUYEeCKOro NMOBeleHHUsI B OKpy»Kaloleil
cpeze;

—OCYILIEeCTBJSTh MOUCK HWHPOpMaUUU (U3UYECKOr0 COJlepKaHUs
B ceTu MHTepHeT, HA OCHOBe UMEIOIIMUXCSA 3HAHUW U NYTEM CpaB-
HEeHHUsl [JONOJIHUTEJbHbIX HCTOYHHUKOB BbIJeNTb HHbOpMaLUIO,
KOTopas SBJISETCS MPOTHBOPEYUBOU WUJH MOXKET ObITh HEAOCTO-
BEpHOH;

—MUCNO0J1b30BaTh NPH BBINOJHEHUU yUeOHBbIX 33 aHUN Hay4yHO-IIO-
NyJAsipHYIO JUTepaTypy GU3UUECKOT0 CoZleprKaHus, CIpaBOYHbIe
MaTepuasbl, pecypcel ceTu HWHTepHeT; BJaJeTb NpPHUEMaMHU
KOHCIIEKTUPOBAaHUS TEKCTa, Npeob6pa3oBaHUsA UHPOpMaLUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPyTyIO;

—cCo37laBaTh COOCTBEHHbIE MMCbMEHHbIE U KPaTKHe YCTHbIE COO06IIe-
HHUf, 060011a9 MHGOPMALMIO U3 HECKOJIbKUX UCTOYHHUKOB (PHU3U-
YeCKOro cofiep:KaHUsl, B TOM 4UCJe NMyOJUYHO NpeSCTaBJATh pe-
3yJIbTaThl NPOEKTHOW WJIM HCCAe[0BATE/NbCKOU J1esTeJbHOCTH;
MPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3yYeHHBbIH MOHATUHHBINA am-
nmapat Kypca GU3MKH, CONPOBOXKJAATh BBICTYIJIEHHE Ipe3eHTa-
ye;

—IpH BBINOJHEHUU YYeOHBIX NPOEKTOB U HCCJeJJOBaHUU ¢Pusuye-
CKUX MPOLIECCOB pacnpenesiTb 06513aHHOCTH B TPyIIle B COOTBET-
CTBHUM C IOCTaBJIEHHBbIMHU 3aJjayaMH, CJAeJUTb 3a BbINOJHEHUEM
IJIaHa JAeUCTBUH U KOPPEKTHUPOBATh €ro, aJileKBaTHO OIeHWBATh
COOGCTBEHHBIN BKJAJ B JleATeJbHOCTb TPYIIbl; BEICTPAaUBaTh KOM-
MYHUKAaTUBHOE B3aMMOJIEUCTBUE, NPOSBJss TOTOBHOCTbL paspe-
aTh KOHQJIUKTHI.
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9 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHbI OTPa)KaThb
chOpMHPOBAHHOCTD ¥ 00y4aKOLUXCA YMEHUM:

—HCI0JIb30BaTh MOHATHA: CUCTEMA OTCYETA, MaTepuasibHas TOYKA,
TPaeKTOPHSA, OTHOCHUTEJNBHOCTb MEXaHUYECKOTO [IBHKEHUs, Je-
dopmanusa (ynpyras, IJIacTUYecKasi), TpPeHHe, IeHTPOCTPEMHU-
TeJlbHOE yCKOpeHHe, HEBECOMOCTb U INeperpy3ku; LEHTp TshKe-
CTH; abGCOJIIOTHO TBEpPAOE TeJo, LEHTP TSXKECTH TBEPJOTo TeJa,
paBHOBecHe; MeXaHH4YeCKHe KoJyiebaHHUsi U BOJIHBI, 3BYK, MH}pas-
BYK U yJbTPa3BYyK; 3JIEKTPOMarHUTHbIe BOJIHBI, IIKaja 3JIEKTPO-
MarHMTHBIX BOJIH, CBeT, GJU30PYKOCTb U [1aJIbHO30PKOCTb, CIEK-
TPbl UCIIYCKAHUSA U NOIJIOIIeHUs; anbda-, 6eTa- U raMMa-usJyde-
HUS, U30TOIIbI, iiepHasi SHEePTeTUKA;

—pasauyaTh SBJeHUs1 (paBHOMepHOe M HepaBHOMEpPHOe MPSMOJIU-
HelHOe ABUWXXeHHe, PABHOYCKOPEHHOEe NPSAMOJUHENHOe JBHXKe-
HHe, CBOOOIHOE NaJileHUe TeJl, pAaBHOMEpPHOe JIBHKEHHE 10 OKPYXK-
HOCTH, B3aUMO/JIe¥iCTBUE TeJl, peaKTHUBHOEe JBHKeHHe, KoJieba-
TeJIbHOE JIBH>KeHUe (3aTyxalollue U BbIHY>K/IeHHble KoJjiebaHus),
pe30HaHC, BOJTHOBOE JIBIDKEHHE, OTPaXKeHH e 3BYKA, MIPSIMOJIMHEH -
HOe paclpocTpaHeHHe, OTPaXKeHHe U NMpeJoOMJIeHUe CBETa, OJI-
HOe BHYTpEeHHee OTpa)KeHUe CBeTa, pasJiokeHue 6esioro cBeTa
B CIIEKTP U CJOXKEHHe CIeKTpPaJ/IbHbIX IIBETOB, IUCIIEPCHSI CBETA,
ecTeCTBEHHAsl PaJIMOAaKTUBHOCTb, BO3HHKHOBEHHE JIMHEHNYATOTrO
CIeKTpa U3JIyYeHHsl) 10 ONMUCAHUIO UX XapaKTePHbIX CBOHUCTB U
Ha OCHOBeE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOe GHU3UUecKoe sIB-
JIEHUE;

—pacno3HaBaTh NpOsiBJIeHHWEe U3yYeHHbIX (QU3UYECKUX SABJEHUUN
B OKpyXamwiieM mMupe (B TOM 4yucje PpuU3UUeCKUe SBJIEHUsS B IPH-
poJie: PUJUBBLI U OTJIMBBI, JB>KeHHe TiaHeT COJIHEYHOUM CUcTe-
Mbl, peaKTHUBHOE JBWXXEHHUE >KHUBBbIX OpPTaHU3MOB, BOCHpUSTHE
3BYKOB >XUBOTHBIMH, 3eMJIETPsSICEHUE, CceliCMHUYeCcKUe BOJIHBI, Ly-
HaMH, 3X0, IIBeTa TeJ, ONNTHYeCKHe SIBJIEHUs B NpUpoje, GHOJIO-
rudyecKkoe JedCTBHE BHJUMOTO, YJIbTPadHOJIETOBOIO U PEHT-
FeHOBCKOTO HU3JIyYeHUM; ecTeCTBEeHHbIH paJUO0aKTUBHBIN ¢OH,
KOCMHUYECKHE JIYYM, PaJUOAKTHUBHOE U3JIyYeHUE NPUPOSHBIX MHU-
HepaJioB; AeHACTBUE PAAUOAKTUBHBIX U3JIyYeHUNW Ha OPTaHHU3M ue-
JIOBEKA), TPU 3TOM NEepPeBOJUTh NPaKTUYECKYH 3ajadyy B y4eob-
HY10, BbIJeJIITh CYLeCTBEHHble CBOMCTBa/MpHU3HAaKU ¢usnve-
CKUX SIBJIEHUH;

—ONHUCHIBAaTh U3y4YeHHble CBOMCTBA Tes U dU3UYECKUE sIBJIEHUS, UC-
nosab3yss ¢uanYecKHe BeJUYUHBbI (CpefHsid W MTHOBEHHasl CKO-
pPOCTb TeJsla IPU HEpaBHOMEPHOM JBUXKEHUH, YCKOpPEHHE, llepeMe-
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LleHUe, IyTh, yIJ0Basi CKOPOCThb, CUJia TPEHUs, ChJa YIIPYTOCTH,
CUJIa TSXKECTH, YyCKOpeHHe CBOOOJHOTO MajieHus], BeC TeJsa, UM-
IMyJIbC TeJ1a, UMITYJIbC CUJIbl, MEXaHU4YeCcKasi paboTa U MOILIHOCTS,
NOTeHIMaJbHasl dHepPrus TeJsa, NOAHATOro HaJ, NOBEPXHOCTHIO
3eMJIY, IOTeHLMaJbHasA 3HepPrusa CXKaToU NPY>KUHBI, KHHeTHYe-
CKas 3HEePTrHUs, IOJTHASA MeXaHU4YecKasl SHeprus, IeEpUo/ U 4acToTa
KoJsiebaHUMH, AJIMHA BOJHbI, T[POMKOCTB 3BYyKa U BbICOTA TOHA, CKO-
pOCTb CBETA, MOKa3aTeJlb IPeJIOMJIeHHUs Cpe/ibl); IPU ONMHUCAHUU
MpPaBUJIbHO TPAKTOBATh GU3UUYECKUN CMBICJ UCHOJIb3YEMBIX BEJIU-
4YHH, 0G03HAYEHUs U eJUHUIIbI QU3UUECKUX BEJUYHH, HAXOAUTh
$opMyJibl, CBAA3BIBAIOLIUE JAaHHYI0 PU3UYECKYIO BEJIUUUHY C APY-
FMMH BeJIMYUHAMU, CTPOUTD I'padUKH M3yYEeHHbIX 3aBUCUMOCTEN
$U3NIeCKUX BEJINIUH;

—XapaKTepu3oBaThb CBOMCTBa TeJs, pU3UUYeCKUe SIBJEHHUS U Npolec-
Cbl, UCIOJb3ysl 3aKOH COXpPaHEHHUS 3HepPruH, 3aKOH BCEMHUPHOTO
TATOTEeHUs, MPUHLUN CYNEPHO3ULHUU CHJI, TPUHIUI OTHOCHUTEb-
HocTu [annies;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMIIYJib-
ca, 3aKOHBI OTpaXKeHUsl U MpeJsIOMJeHHsI CBeTa, 3aKOHbI COXpaHe-
HHUS 3apsAJ0BOrO U MacCCOBOrO 4YHCeJl NPHU SAepPHbIX peaKIusx;
IPU 3TOM [laBaThb CJA0BECHYI (GOPMYyJHPOBKY 3aKOHA M 3aNMChI-
BaTb €ro MaTeMaTH4YeCKOe BbIpaXKeHUE;

—O00BbsACHATh $U3UYECKHEe MPOLEeCChl U CBOKMCTBA TeJ, B TOM YUCJIe
U B KOHTEKCTe CUTyalUu¥ NpPaKTHKO-OPUEHTHPOBAHHOI0O XapaKTe-
pa: BBIABJATb NMPUYHUHHO-CJEJCTBEHHbIE CBSI3U, CTPOUTH O6BSC-
HeHHe U3 2—3 JIOTHUYEeCKUX UIaroB € onopod Ha 2—3 U3y4YEeHHBIX
cBolicTBa PU3UUYECKUX SIBJIEHUH, GU3NYEeCKUX 3aKOHOB HMJH 3aKO-
HOMEpPHOCTEeMH;

—pemaThk pacuyéTHble 3aJa4yu (onuparouuecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIOJIb3ysI 3aKOHBI U POPMYyJIibl, CBA3bIBAKOIIIHE
dusnyeckre BeJIMUMHBI: HA OCHOBE aHa/M3a yCJ0BUA 3a/a4H 3a-
MUCbIBAaTh KPaTKOe yCJOBUE, BbISIBASATH HEJOCTAIOIIHEe UJIU HU30bI-
TOYHBbIE JaHHbIe, BBIOUPATh 3aKOHBI U GOPMYJIbl, HEOOXOJUMBIE
JJIsl pellleHus1, MIPOBOJAUTDH PACYEThI U OLlEHUBATh PEaJMCTUIHOCTh
MMOJIYy4eHHOTr 0 3HaueHUsI PU3NYECKOU BEeJIUUHUHBI;

—pacno3HaBaTh NpPo6JeMbl, KOTOPble MOXHO PEUIUTh NMPHU MOMOIIU
duU3MUecKUX METOJ0B; UCIOJIb3ysl ONMHCAHUE HCCAeJ0BaHUS, Bbl-
JleJITh IpOBepsieMoe MpeJIoI0KeHHe, OLleHUBAaTh MPaBUJIbBHOCTh
nopsifika MpoBeAeHUs UCC/eJ0BaHUsl, JelaThb BbIBOJIbI, UHTEpPIpe-
TUPOBATh Pe3yJibTaTbl HAGJIIOJEHUU U ONBITOB;

—MOpPOBOAUTbL ONBIThHl MO HabJOAeHUI0 GU3UYECKUX SIBJAEHUU WU
du3MUecKkux CBOUMCTB Tes (M3ydyeHHe BTOpPOro 3akoHa HbloTOHa,
3aKOHA COXpaHEeHHUs IHEPruM; 3aBUCUMOCTb IIepro/ia KoieGaHu i
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MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a U >KECTKOCTU NPYKHUHBI
M HE3aBUCUMOCTb OT aMIUIUTY/[bl MaJsbIX KOJIeOAHWUH; MPSIMOJIU-
HeWHOe pachnpocTpaHeHWe CBeTa, pasJjiokeHHe 6eJloro CBeTa
B CIEKTpP; U3y4YeHHe CBOWCTB M300paKeHHUs B IJIOCKOM 3epKaJie
U CBOWCTB H300pa)keHUsl MpeJMeTa B cobuparolled JiMH3e; Ha-
OJIl0/IeHUe CIVIOIIHBIX U JIMHEHYaThIX CIEKTPOB U3JIy4YeHHs ): ca-
MOCTOSITEJIbHO COOMPATh YCTAaHOBKY M3 U306bITOYHOr0 Habopa 060-
PyZ0BaHUs; ONMHKCBIBATDh X0/ ONBITA U €ro pe3yabTaTbl, GOPMYJIH-
POBATh BBIBO/IbI;

—IMpPOBOAUTL MPU HEOOXOJUMOCTH CEPUI0 MNPSMbIX U3MEPEHUH,
omnpegesisis cCpeHEEe 3HAYEHUE U3MepsieMOU BeJU4UHbI (PoKycHOe
paccTosiHMe coGUpalollel JIMH3bI); 060CHOBBIBAaTb BHIGOP crioco6a
W3MepeHHs/U3MepPUTETbHOTr0 TPpUb0oPa;

—INpPOBOAUTL UCCIAEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKUX BEJTUYUH
C WCNOJIb30BAaHUEM MPSIMbIX U3MepPeHUH (3aBUCMMOCTb NMYTH OT
BpeMEeHHU NPHU PAaBHOYCKOPEHHOM /BH)KEHUU 6e3 HadaJbHOH CKO-
pocTu; nepuoja KosieGaHUHA MaTeMaTU4YeCKOro MasTHUKA OT JJIU-
Hbl HUTH; 3aBUCUMOCTH yTIJa OTPaKeHHUsl CBETAa OT yrJa NajieHus
U yIJa MpeJIOMJIEHHS OT yIJIa MaJieHHs): IMJIAaHUPOBATh HCCJEJO-
BaHHWE, CaMOCTOSTEJbHO COOHUPATh YCTAHOBKY, QUKCHPOBATH pe-
3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTU GU3UYECKUX BEJUYUH C
y4€TOM 33/JaHHOW NMOTPEIIHOCTH U3MEPEHUH B BHU/Je TaOJIUI| U r'pa-
$uKOB, fles1aTh BBIBOBI 110 Pe3ybTaTaM UCCIe0BaAHUS;

—NOpPOBOAUTL KOCBEHHble W3MepeHUs PpU3NYeCKUX BeJIUYUH (cpen-
Hfsl CKOPOCTb M YCKOpEHHe Tesjla NMPU PaBHOYCKOPEHHOM /[IBU-
)KEHUH, YCKOpeHHe CBOOOJHOrO TMaJleHHs, XECTKOCTb NPYKHUHBI,
K03QQUIIMEHT TpeHUs CKOJIbKEHHUs, MexaHudeckas pabora
U MOLHOCTh, YaCTOTA W MNepuoJ, KoJebGaHUN MaTeMaTHYeCKOro
U NPYXUHHOTO MasTHUKOB, ONTHYecKas CUJa COGUpalollend JIUH-
3bl, PAaIMOAKTUBHBIA (OH): MJIAHUPOBATHb H3MEpPEHUs; COOUPATh
3KCIEePHUMEHTAJIbHYI0 YCTAaHOBKY M BBINOJIHATb HU3MEpeHHs, Cje-
Jysl MPeJIJIOKEHHOU WHCTPYKIUH; BBIUUCIATH 3HAaYE€HHE BeJUYU-
HbI U aHAJIU3UPOBATbH MOJIyYeHHbIE Pe3yJIbTaThl;

—Co0JIIJIaTh MpaBUJa TeXHUKH 06e30MacHOCTH NMpHU paboTe c Jyabo-
pPaTOpPHBIM 060pPY/IOBAaHUEM;

—pa3jiMyaTh OCHOBHble MPU3HAKU HU3Y4YEHHBbIX (QU3UYECKUX MOJle-
JIel: MaTepuyaJibHasA TOYKa, abCOJIOTHO TBEpPJ0€ TeJIO, TOYEeUHbIH
HWCTOYHUK CBeTAa, Jy4, TOHKas JIMH33, IJlaHeTapHas MOJeJib aTo-
Ma, HyKJIOHHAas1 MOJIeJIb aTOMHOTI0 11Pa;

—XapaKTepu30BaThb MNPUHIMUIbI JAeUCTBUS H3YYEHHbIX NPUGOPOB
U TeXHUYEeCKUX YCTPOWUCTB C OMOPOM Ha UX onucaHUs (B TOM YMUC-
Jie: CIUJIOMETP, JaTUYUKU MOJI0KEHUs], PACCTOSIHUS U YCKOPEHHUS,

34 Paboyas mporpamma



pakeTa, 3XOJIOT, OYKH, Iepuckon, doToamnmapaT, ONTHUYECKHE
CBETOBO/Ibl, CIIEKTPOCKOII, J03UMeTp, KamMepa BusbcoHa), uc-
M0JIb3yS 3HaHUS 0 CBOHCTBAaX GU3UYECKUX SIBJIEHUH U HEOOGXO0/ U -
Mble pU3UYEeCKHEe 3aKOHOMEPHOCTH;

—MHCIO0JIb30BaTh CXEMbI U CXeMaTUYHbIe PUCYHKH U3yYEeHHBIX TeX-
HHUYECKHUX YCTPOWCTB, U3MEPUTEJbHbBIX MPUOGOPOB U TEXHOJIOTH-
YeCKUX MPOILECCOB IMPHU PelIeHUH Y4eOHO-TIPaKTUYeCKUX 3aJay;
ONTHYECKUE CXEMBbI JJisI IOCTPOEHHUSA U300pPaAKEHUNU B MJIOCKOM
3epKaJie U cOGUparolen JIMH3E;

—MNPUBOJUTH NPUMEpPbI/HaX0JUTb HHOpPMAIUI0 O MpUMepax Mpak-
THUYECKOTO KCHO0JIb30BaHUS (QU3UYECKHUX 3HAHUU B MOBCEJHEBHOM
»)KM3HHU JJ1s1 obecriedeHUsi 6€30MIaCHOCTU MPHU 06pallleHUH ¢ mpubo-
paMU U TEXHUYECKUMU YCTPOMCTBAMH, COXpPaHEHUS 3/I0POBbS
U COGJIIOJIEHHUS HOPM 3KOJIOTUYECKOTr0 MOBeJAEeHUS B OKpY»Kaloliel
cpejie;

—OCYILIEeCTBJSATh MOUCK HWHbOpManuu QU3NYECKOr0 COJlepKaHus
B ceTu HMIHTepHeT, caMOCTOSTeJbHO GOPMYJIHUPYs MOUCKOBBINA 3a-
MpoC, HAXOAUTb NMYTH ONpeJeJeHUs JOCTOBEPHOCTHU MOJIy4YeHHOU
nHboOpMalKM HAa OCHOBE HUMEIOIIUXCA 3HAHUU U [JIOTOJIHUTEJIb-
HbIX UICTOYHUKOB;

—MWCHOJIb30BaTh MPH BBINOJHEHUH yYeOHBIX 3aJJaHUU HAYIHO-IIO-
NyJISIPHYIO0 JINTEPATYPy PU3IUYECKOTO CoieprKaHuUsl, CIPAaBOYHbIE
MaTepuaJsibl, pecypcbl ceTu HWHTepHeT; BJaZleTb NpUEMaMU
KOHCIIEKTUPOBAHUA TEKCTa, NpeoOGpa3oBaHUsA HHPOpPMAIUU U3
OJIHOY 3HAKOBOUW CUCTEMBI B JIPYTYIO;

—co37laBaTb COGCTBEHHbIE NMHUCbMEHHbIE M YCTHBbIe COOOIIEeHUs Ha
OoCHOBe HH(}OpPMAIUU U3 HECKOJbKHX HCTOYHHUKOB (PHU3UUYECKOTrO
coJilep:KaHusl, MyOJIUYHO TNPEACTABIATH pPe3yJbTaTbl NMPOEKTHOMN
WJIM UCCJIEIOBATENbCKOU AesTeJIbHOCTH; MPU 3TOM TIPaMOTHO HC-
M0JIb30BaTh M3YYEHHBIA MOHATHUUHBIA almapaT HU3y4aeMoro pas-
Jesa GU3UKKA W CONPOBOXJAThb BBICTYIJIEHHE Npe3eHTaluen
C y46TOM 0COGEHHOCTEH ay/JUTOPUU CBEPCTHUKOB.
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ewwedlodu sehogeq

TEMATUYECKOE NMJIAHWUPOBAHME

7 knacc (68 u)

HayKa o mpupoje
(24)

SIBnenus npupoapl. Pusuye-
CKUeE SIBJIEHUS: MeXaHUYe-
CKUeE, TEIJIOBBIE, 3JIEKTpUYe-
CKH€E, MarHUTHbIE, CBETOBBIE,
3BYKOBBIE

TemaTuyeckuit OCHOBHBIE BUABI AeATETbHOCTH yYallUXCs
OcCHOBHOe coAep:KaHue - L
6JI0K, TeEMa (Ha ypoBHe y4eGHBIX JeiCTBUI)
Pazzaen 1. ®usuka u eé poJb B IO3HAHUM OKpYy:Kamwuiero mupa (6 4)
dusuka — ®dusnka — HayKa o IpUpoJe. BrisiB/IeHY e pasIMuui Mexay PU3UIeCKHUMH U XUMHUYECKUMHU

npeBpameHusamMu (MC — xumus).

Pacno3sHaBaHue U kj1accudpukanust U3nIeCcKUX siBJIEHUH:
MeXaHUYECKHUX, TENJIOBbBIX, 3JIEKTPUUYECKHUX, MAaTHUTHBIX
U CBETOBBIX.

HaGnrogeHue u onvcaHue GU3NYECKUX SBJIEHUH

dusndeckue
BeJIMYHUHBI (2 9)

dusuyeckre BeJUIHHbL.
H3mepeHnne ¢pusnvyeckux
BeJINYUH. PU3NUYecKue
npu6opel. [lorpemHocTb
nsMepeHu. MexxiyHapoHas
cucTeMa eJUHHUI]

OnpeJiesieHHe LieHBI JeJIeHUsl LIKaIbl U3MePUTEJbHOr0 npubopa.
W3MepeHHe JTMHEWHBIX pa3MepoOB TeJ U NPOMEXYTKOB BpeMeHU
C y4€TOM NOTrpeIHOCTeMN.

H3MepeHHe 06 bEMa KUAKOCTH U TBEPAOTO TeJa.

W3mepeHHe TeMnepaTyphl MPH MOMOIIU KUAKOCTHOI'O TEPMO-
MeTpa Y JJaTYhKa TeMIlepaTyphl.

BelnosiHeHHe TBOPYECKHUX 3aJaHUM MO NMOUCKY CIOCOG0B U3Mepe-
HUS HEKOTOPBIX PHU3NYECKUX XapaKTePHUCTHUK, HAIPpUMeDP
pa3MepoB MaJjblX 06'bEKTOB (BOJIOC, IPOBOJIOKA), YAAJIEHHBIX

1lpu paspaboTke paboyeil mporpaMMbl B TEMAaTHUYECKOM IUIAHUPOBAHUU [JIOJDKHBI GBITh yYTEHbI BO3MOXXHOCTH HCIIOJIb-
30BaHMs 3JEKTPOHHBIX (LUQPOBBIX) 06pa30oBaTeJbHBIX PECYPCOB, ABJSIOIMMNXCA y4eGHO-MEeTOAUYECKHMMH MaTepuaJa-
MU (MyJbTUMEJHUUHBbIE NPOrpaMMbl, 3J1€KTPOHHbIE YYe6HUKHN U 33Jla4HUKH, 3JIEKTPOHHbIE GUGJIMOTEKH, BUPTYaIbHbIe
J1abopaTOpHUH, UTPOBbIE NMPOrpaMMbl, KOJJIEKLIUU LUPPOBBIX 00PA30BATEJbHBIX PECYPCOB), peaTU3yOIHUX AUJAKTH-
4yeckue Bo3MoxxHOCTH UKT, copeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEJIBLCTBY 06 06pa3oBaHUM.




19338H 6—/ "VANEND

LE

00'beKTOB, GOJIBLIIMX PACCTOSHUM, MasIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKaeHHe NIpeJJaraeMblX ClIOCO60B

EcrecTBeHHO-
Hay4YHbIH MeTO/,
no3HaHus (2 4)

Kak ¢usuka u gpyrue
eCcTeCTBeHHble HayKH U3yya-
0T npupoay. EcrecTBen-
HO-Hay4YHbIA MeTO/i I03Ha-
HUS: HabGJII0leHHe, TIOCTaHOB-
Ka Hay4HOTro BOIIpoOCa,
BbIJIBH)KEHUE TUIIOTES,
3KCIepPUMEHT 10 IPOBepKe
TUNoTe3, 00'bICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
dursMyeckux siBJEHUH Cc TOMO-
b0 MO/ een

BeiaBMKEHME TUNIOTE3, 00 bSICHSIOLUX IPOCThIE SIBJIEHUS,
HalnpuMmep:

—_— no‘{emy OCTaHaBJIUBaeTCAaA ABI/I)KyLL[eeCH o FOpHBOHTaJIbHOﬁ
HOBerHOCTI/I TeJ1o,

— MoYeMy B KapKyI0 IOroAy B CBETJION OJiex/e MpoxIaJHeH,
4yeM B TEMHOM.

[IpeaJioxkeHre c0oCO60B MPOBEPKHU TUIOTES.

[IpoBeneHue HUccaeI0BaHUs N0 NPOBEpPKe KAaKON-IM60 TUIOTE-
3bl, HAlIpUMep: JaJbHOCTb MOJIETA LIApHKA, NYLIEHHOTO0 rOpU-
30HTaAJILHO, TeM 60JIblIIE, YEM OOJIBIIIE BbICOTA MyCKa.
[TocTpoeHne npocTedmnx Mozesiell GU3NUEeCKUX SBJIEHUN

(B BH/Zle PUCYHKOB WJIM CX€M), HAIpUMep NajJieHue npeMeTa;
MpsIMOJINHEHHOe pacnpoCcTpaHeHUe CBeTa

Paspen 2. [lepBoHavya/ibHbIEe CBeJEeHUA O CTPOEHHMH BelecTBa (5 4)

CtpoeHue
BemecTBa (1 4)

ATOMBI M MOJIEKYJIBI, UX Pa3-
Mepbl. ONBITHI, JOKa3bIBAIO-
e IMCKpeTHOe CTpOeHHe
BelllecTBa

Ha6uitoieHre ¥ MHTepHpeTalys ONbITOB, CBU/ETENbCTBYOLINX
006 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUHU BellleCcTBa: ONBITHI C pac-
TBOPEHHEM PA3JIMYHBIX BEIECTB B BOJIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C HCII0JIb30BaHHUEM GOTO-
rpaduii, mosy4eHHbIX HAa aTOMHOM CHJIOBOM MHUKpockone (ACM).
OnpejiesieHre pa3MepoOB MaJsIbIX TeJl

JABUKeHH e

M B3aMMoOei-
CTBHUE YaCTHIj,
BellecTna (2 4)

JIBI>KeHYe YyacTHI] BelllecTBa.
CBs13b CKOPOCTH BHKEHUS
4acTHI] C TEMIIEPATYPOH.
BpoyHOBCKOe IBMXXEHUE.
Audoysus. Bsaumoneiicteue
YacTHUI] BEleCTBa: IPUTSIKe-
HYE U OTTAaJIKUBaHUE

Ha6utoieHre ¥ 06bsiCHEHHE GPOYHOBCKOTO JBMXKEHUSA U sIBJIE-
Hud gubdysuu.

[IpoBesieHrE U 06'bSICHEHHE ONBITOB 10 HAGJII0/IEeHUIO TEILJIOBOTO
pacliupeHys ra3os.

[IpoBesieHME U OGbSICHEHHE ONBITOB 110 OOGHAPY>KEHHUIO CUJI
MOJIEKYJISIPHOT'O NPUTSKEHUS U OTTAJIKUBaHUS




8¢

ewwedlodu sehogeq

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

ArperatHbie
COCTOSAHUSA
BelecTna (2 4)

ArperaTHble COCTOSIHUS
BelleCcTBa: CTPOEHHE Ta3oB,
KUJKOCTEN U TBEPABIX
(kpUcCTa/IINYECKUX) TeJ.
B3auMOCBSI3b MeX/y CBOH-
CTBaMH BELLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHueM. OcobeHHOCTH arperar-
HBIX COCTOSTHUH BOJbI

OnucaHue (C UCNOJIB30BAaHUEM IPOCTHIX MOJeJiell) OCHOBHBIX
Pa3/IMYMi B CTPOEHUU Ia30B, XKUJKOCTeH U TBEPJBIX TeJl.
O6bsicCHEHHE MaJIOd CKUMAEMOCTH KUJAKOCTEN U TBEPABIX TeJl,
GOJIBIION CXKHMAeMOCTH ra3oB.

O6bsicHeHHe coxpaHeHUs1 GOPMBbI TBEPABIX TeJ U TEKYUeCTU
KUJKOCTH.

[IpoBe/ieHHEe ONBITOB, [0Ka3bIBAIIINX, YTO B TBEPAOM COCTOSI-
HUHU BOJbl YACTHUIIbI HAXOASATCS B CPeJHEM JaJjibllie APYT OT Apyra
(MI0THOCTH MeHbIIIE), YEM B XKHUIKOM.

YcTaHOBJIEHMEe B3aUMOCBSI3U MEXAY 0COOEHHOCTSIMHU arperar-
HbIX COCTOSIHUH BOJIbI U CYLIeCTBOBAHHWEM BOJHBIX OPraHU3MOB
(MC — 6uoJiorus, reorpadus)

Paspgeu 3. /IB>keHue U B3auMoAeiicTeue te (21 4)

MexaHuyeckoe
ABIKeHMe (3 4)

MexaHu4YecKoe JBUXKEHHE.
PaBHOMepHOe U HepaBHOMep-
Hoe aBHxeHUe. CKOPpOCTh.
CpeZiHsIl CKOPOCTb NIpU He-
PaBHOMEPHOM /IBUYKEHHH.
PacyéTt nyTu u BpeMeHHU
JABUXKEHUS

HccnepoBaHre paBHOMEPHOTO ABWXKEHUS U ONpeJie/leHue ero
MIPU3HAKOB.

Ha6JroieHre HEPAaBHOMEPHOTO JIBMXKEHHUS U Olpe/ieJieHHe ero
OTJINYHUH OT pAaBHOMEPHOT O JIBHXKEHMUS.

Pemrenve 3aa4 Ha onpefiejieHHe NMYTH, CKOPOCTH U BpeMeHHU
PaBHOMEPHOTI 0 JIBUKEHHUSI.

AHanu3 rpaduKoB 3aBUCHUMOCTH NyTH U CKOPOCTH OT BpeMeHHU

HNHepuus,
Macca, nJ1oT-
HOCTb (4 4)

fABneHue nHepuMU. 3aKOH
WHepuuHU. BsaumogelicTeue
TeJs KakK NPUYMHA U3MEHEeHHUs
CKOPOCTH IBH>KEHHS TeJl.

O6'bsiICHEHHE U TPOTHO3WPOBAaHUE SIBJIEHUH, 06YCJIOBIEHHbBIX
HWHepLYeH, HallpUMep: YTO MPOUCXOJUT NPU TOPMOXKEHUU HJIH
pe3KoOM MaHeBpe aBTOMOGHJIS, T0YeMy HEBO3MOXXHO MIHOBEHHO
NPEKPATHUTD JBH)KEHHE Ha BEJIOCUIIE/I€ UJIM CAMOKATE U T. [I.
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Macca kak Mepa UHEPTHOCTH
Tesa. [I10THOCTB BellleCcTBa.
CBsI3b IJIOTHOCTH C KOJIMYe-
CTBOM MOJIEKYJ B e[JUHULE
06 bEMa BelllecTBa

[IpoBeieHHe U aHAIU3 ONbBITOB, JEMOHCTPUPYIOLUX U3MEHEHHE
CKOpPOCTH JIBUKEHUS TeJla B pe3yJibTaTe AeHCTBUS Ha HEro
JPYTHX TeJl.

PenieHue 3ajia4y Ha olpejieJieHUe MacChl TeJia, ero 06'bémMa u
IJIOTHOCTH.

[IpoBe/ieHHe U aHAU3 OMBITOB, AEMOHCTPUPYIOLIUX 3aBHUCH-
MOCTb U3MEHEHHUS] CKOPOCTH TeJia OT €ro MacChl MPHU B3aUMOIel-
cTBUU TeJl. U3MepeHHre Macchl Tesla pasjiMYHbIMU CIIOCOGAMH.
Onpe/iesieHre MJIOTHOCTH TeJsla B pe3yJibTaTe U3MEPEHUS ero Mac-
Chbl U 06'bEMa

Cua. Buabl cuia
(14 4)

CuJia Kak XapaKTepHUCTHUKa
B3auMoencTBUsA Tes. Cuiia
YIOpPYrocTH U 3aKoH ['yka.
H3MepeHHe CUJBI C TOMOILBIO
JUHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TSIXKECTH.
CuJia TAXKeCTH Ha JpyTrux
njaHeTax. Bec Tesia. HeBeco-
MocTb. C/10>)KeHHe CHJI,
HaIpaBJIEHHbIX [10 OJHOH
npssMoi. PaBHoaelcTByO1asd
cuil. Cuna tpeHud. TpeHue
CKOJIbXEHUSI U TPEHHE NTOKOS.
TpeHnue B npupoJie U TeEXHUKe

W3y4yeHue B3aUMOJeNCTBUA KaK NMPUYMHBI U3MEHEHUSI CKOPOCTU
TeJla UK ero AedopMaLuy.

OnuMcaHue peaJbHbIX CUTyalMil B3aUMO/IeMCTBUS TeJl C HOMOILbIO
MoJieJieH, B KOTOPBIX BBOJUTCS NOHATHE U U300paKeHHe CUJIBIL.
HsyuyeHnue cusbl ynpyroctu. MccienoBaHre 3aBUCHMOCTH CUJIBI
YIPYrocTH OT YAJUHEHUsI Ppe3UHOBOTO IIHYPA MUY NPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHa/M3 NpaKkTU4YeCKUX CUTyalMH, B KOTOPBIX POSIBJISIETCS
JleficTBUe CHJIBI YIIPYTroCTH (YHIPYrocTb Msiya, KPOCCOBOK, BETOK
JepeBa U Ap.).

AHaJsu3 cuTyan Ui, CBSI3aHHBIX C IBJIEHUEM TSATOTeHHUs.
O6bsiCHEHHEe OPOHUTATIBLHOTO ABUKEHUS IJIaHET C UCIOJIb30BaHU-
eM sIBJIEHUs] TATOTeHUs U 3aKoHA MHepuuu (MC — acTpoHOMUSA).
M3MepeHHe Beca Tesa C MOMoUlbl0 AMHaMoMeTpa. O6ocHOBaHUE
3TOTrO croco6a u3MepeHus.

AHasu3 1 MoJZiesIMpoBaHUe sIBJIEHHUSI HEBECOMOCTH.
JKCnepuMeHTaJIbHOE NoJlyYeHHe IpaBuJIa CJA0XKEHHUS CUJI,
HanpaBJIeHHbIX B/I0JIb OAHOH npsiMoi. OnpesesieHNEe BEJTUUYUHBI
paBHOJENUCTBYOLLLEN CUIIL.

W3y4yeHUe CUJIbI TPEHUS CKOJIBXKEHHUS U CUJIbI TPEHUS MOKOS.
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ewwedlodu sehogeq

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

HccnenoBaHve 3aBUCHMOCTH CHUJIBI TPEHUS OT CHUJIbI aBJIEHUS
Y CBOMCTB TPYILMXCS TOBEPXHOCTEH.

AHaJM3 NpaKTUYeCKUX CUTYalUH, B KOTOPBIX POSIBJISETCS
JlefiCTBHE CHUJIbI TPEHUS, UCIIOIb3YIOTCS CIIOCO6BI €€ YMeHbllle-
HUs1 UJIK yBeJIndeHus (KaTaHUe Ha JIbDKaxX, KOHbKaX, TOPMOXKe-
HUe aBTOMOGUJIsA, UCIIOJIb30BaHUE MOAIINUITHUKOB, IJIJaBaHUe
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uosiorus).

PemreHue 3aza4 ¢ ucnoJib3oBaHueM GopMyJ1 Il pacuéTa CUJIbI
TSKECTH, CUJIbI yIIPYTOCTH, CUJIbl TPEHUS

Paspen 4. laBieHue TBEPABIX TeJl, )KMAKOCTel U ra3oB (21 4)

JdaBiieHue. Ile-
pejayva JasJie-
HMA TBEPABIMU
TeJIaMH, )KUAKO-
CTSIMHU M ra3aMu

(34)

JaBnenue. Cioco6bl yMeHb-
LIEHUs U YBeJUYeHHUs
naBJieHud. /laBjieHue rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
OoT 06'béMa U TeMIlepaTyphl.
Ilepenaya naBieHUs TBEPAbI-
MU TeJIaMH, XKUJKOCTAMHU U
razamu. 3akoH [lackaJs.
[lTHeBMaTH4YeCKHEe MallUWHbBI

AHau3 ¥ 06'bsICHEHH e ONIBITOB Y NPAKTUYECKHUX CUTYaIUH,

B KOTOPBIX IPOSIBJISAETCS CHUJIAa JaBJIeHUS.

O6ocHOBaHMeE CIIOCOGOB YMeHbUIEHHUS U YBEJWYEHUS JJaBJIeHHUS.
W3y4eHne 3aBUCHMOCTH JJaBJIeHUs Ta3a 0T 06'béMa U TeMIlepaTyphl.
H3yyeHue ocobeHHOCTEN Mepefauu JaBJeHUs TBEPABIMU TeJlaMH,
)KUJKOCTSMU U razaMu. O60CHOBaHUE pe3y/IbTaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHHUS BELIECTBA B TBEPAOM, KUJKOM

U ra3o06pa3HOM COCTOSTHUSIX.

JKCIlepUMeHTa/IbHOE 0Ka3aTeJabCTBO 3aKoHa [lackasis.

PemreHue 3aza4 Ha pac4yéT AaBJeHUs TBEPAOro TeJsa

JlaBiieHue
XuakKoctu (5 4)

3aBHCUMOCTD JaBJIeHUs
KUJKOCTH OT I'JIyOUHBI
norpyxenusd. 'mapocra-
TUYeCKHUH NapaJloKC.

I/ICCJ'Ie,ELOBaHI/Ie 3aBUCHUMOCTHU AaBJIEeHUA X KUJKOCTHU OT 1"J'Iy6I/IHbI
MOrpy>XeHHd U IIJIOTHOCTH *KUJKOCTH.

Ha6mozle1-me U 00'bsICHEHUE TUAPOCTATUYECKOro mapagoKkca
Ha oCHOBe 3akoHa [lackasns.
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Coo6uaruuecs cocybl.
F'uapaBanyeckre MexaHU3MBI

U3y4eHHre COOBILIAIIINXCS COCYLOB.

Pewrenuve 3aa4 Ha pacyéT JaBJIeHUs XKUJKOCTH.

O6bsiCHeHHe NMPUHLUIA AeHCTBUS THJPaBJINYeCcKoro npecca.
AHanu3 1 06bsICHEHHE NPAKTUYECKHUX CUTYalluH, JeMOHCTPUDY-
IOLUX IPOSIBJIEHUE AABJIEHUS XKUJKOCTH U 3aKoHa [lackasns,
HalpyUMep NPOLECCOB B OPraHU3Me NpHU IIy60KOBOJLHOM HbIPsI-
Huu (MC — 6uoJsorus)

AtmocdepHoe
JAaBJieHue (6 4)

ATtmocdepa 3emMuu 1 aTMOC-
depHoe naBsieHue. [IpUIMHBI
CyILleCTBOBaHUS BO3AYIIHOMN
060s109kH 3eMJH. ONbIT
Toppuuennu. UsmepeHune
aTMochepHOro JaBJeHHUs.
3aBHCHUMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BbICOTBI

HaJ ypoBHeM Mops. [Ipu6opsl
JUIs1 U3MepeHUs aTMocdepHo-
ro JlaBJeHUs

JKcnepUMeHTa/IbHOE OGHapyKeHHe aTMOCepPHOro JaBJIEHUS.
AHasn3 1 06'bsICHEHHE ONBITOB U MPAKTUYECKUX CUTyaLuH,
CBSI3aHHBIX C ZleicTBUEeM aTMOCPepHOro JaBaeHHUS.
O6BbsICHEHHE CylleCTBOBaHUSA aTMOchephl Ha 3eMJye U HEKOTO-
pbIX [IJIaHEeTaX UJIK €€ OTCYTCTBUSA Ha JPyTrUX IJIaHeTax U JIyHe
(MC — reorpadusi, acTpOHOMHUS).

O6bsiCHeHVe U3MeHEeHHUs IJIOTHOCTH aTMochephl C BEICOTOM

Y 3aBUCUMOCTH aTMOC(EePHOTo JJaBJeHUSs OT BbICOTHI.

PemeHue 3a/a4 Ha pacyéT aTMOCPEepHOro JaBJIeHHUs.
W3yyenue ycrpoiicTBa 6apoMeTpa-aHepousa

JelicTBHe
»KMAKOCTH U rasa
Ha NOrpy:xéHHoe
B HUX TeJ0 (7 4)

JlelicTBME XXKUAKOCTH U rasa
Ha NOTpy>KEHHOE B HUX TeJIO.
BriTasnkuBarmas (apxumeso-
Ba) cuJia. 3aKoH Apxumeja.
[lnaBaHue TeJs. Bo3ayxormna-
BaHUe

JKcnepuMeHTa/llbHOe OOHapyKeHHe AelCTBUS KUAKOCTU U rasa
Ha NOTPYy>KEHHOE B HUX TeJIO.

OnpefiesieHHe BbITAJKUBAIOLIEN CUJIbI, J€UCTBYIONLEN HA TeJlo,
MOTPY>KEHHOE B XXUJKOCTb.

[IpoBeneHUe U 06CYXeHHUE ONBITOB, eMOHCTPUPYIOLIUX
3aBUCHMOCTb BbITaJIKUBAKOLIEH CUJIb], JEeHCTBYIOLLEH Ha TeJso
B KHJIKOCTH, OT 06'b€Ma MOTPYKEHHON B XKUJKOCTb YaCTH TeJa
U OT MJIOTHOCTH KHUJKOCTH.

HccnefoBaHue 3aBUCMMOCTH Beca TeJia B BoJie OT 06'béMa
MOrPYy>KEHHOU B )KMJKOCTb YacTH TeJia.

PemieHuve 3a1a4 Ha NpMMeHeHHe 3aKOHa ApxHMe/ia U yCJA0BUS
IJIaBaHHUA TeJl.
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ewwedlodu sehogeq

OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

KoHcTpynpoBaHue apeoMeTpa WJIHM KOHCTPYHPOBAaHHUE JIOAKHU
Y onpe/ie/ieHue eé rpy30nofbEMHOCTH

Paszgen 5. Pa6GoT

a ¥l MOILHOCTb. JHeprus (12 4)

Pa6ora u mouy-
HOCTb (3 4)

MexaHuuyeckasi paboTa.
MoujHOCTb

JKcnepuMeHTA/NIbHOE ONpeJie/leHHe MeXaHUYeCKOU paGoThl CHUJIBI
TAXEeCTHU IPU NAJEHUH TeJla U CUJIbl TPEHHUA NIPHU paBHOMEPHOM
nepeMelleHUH TeJsla 10 TOPU30HTATIbHOM MOBEPXHOCTH.

Pacyét MoIHOCTH, pa3BUBAaeMOH MPU MOAbEME I10 JIECTHHUIIE.
PemeHue 337ja4 Ha pacyéT MeXaHUYECKOU paGoOThl U MOLIHOCTH

IIpocTeie
MeXxaHU3MBbI (5 4)

[IpocThle MeXaHU3MBbI: pblyar,
6JI0K, HaKJIOHHAs MJIOCKOCTb.
[IpaBuJIO paBHOBECHUS
ppryara. [IppumMenenue
MpaBUJ/a paBHOBeCHUsl pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHuku. KII/l npocTeix
MexXaHU3MOB. [IpocTele
MeXaHU3Mbl B ObITY U TEXHHU-
Ke. Pbluaru B TeJle yesioBeKa

OnpepesieHre BbIMTPhILIA B CUJIe NPOCThIX MEXaHU3MOB Ha
MpUMepe pbluara, NOABUKHOTO U HENOJBU>KHOTO GJIOKOB,
HaKJOHHOM MJIOCKOCTH.

HccnenoBaHue yc/10BUA paBHOBECUS pblyara.

O6Hapy»keHHe CBOUCTB MPOCThIX MEXaHU3MOB B Pa3/JIUYHbIX
WHCTPYMEHTaX U MPUCIOCOOIEHUSX, UCTIOJIb3yEMBbIX B OBITY
U TEXHHUKe, a TAKXKe B )KUBbIX opraHusMax (MC — 6uosiorus).
JKcnepuMeHTa/llbHOe JJ0Ka3aTeJIbCTBO paBeHCTBA paboT NpU
MpUMEeHEeHHUH NPOCThIX MEXaHHU3MOB.

Onpepesnenue KII/] HAKJIOHHOM NJIOCKOCTH.

PemreHue 3a/1a4 Ha NpUMeHeHUe MPaBUJa PAaBHOBECHUs pblyara u
Ha pacuéTt KI1/|

MexaHu4ecKasi
3Hepru4 (4 4)

KnHeTHnyeckasi 1 IOTEHIU-
asnpHas sHeprus. [IpeBpalne-
HUe OJTHOr0 BH/JIa MeXaHH4Ye-

JKcnepuMeHTa/llbHOE ONpejie/ieHle U3MeHEeHUs] KUHeTUYeCKOU
U NOTEHUaJbHON 3HEPIryUM TeJia IPU ero CKaTbIBaHUU MO
HaKJOHHOM IJIOCKOCTH.




19338H 6—/ "VANEND

134

CKOH 3HEPTrUHU B APYTOU.
3aKOH COXpaHEeHHU U USMeHe-
HUS 9HEPrUH B MeXaHHUKe

dopMynupoBaHUEe Ha OCHOBE HCC/IE[0BAaHUSl 3aKOHA COXPaHEHMUS
MeXaHUYEeCKOU SHEePrUH.
O6cyx/ieHHe TPaHUL, IPUMEHUMOCTH 3aKOHA COXpaHEeHUs

SHepruu.
PemieHue 3a/1a4 C UCIIOJIb30OBAaHHEM 3aKOHA COXpPaHEHHA 3Hep-

T'MHu

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 u)

TemMaTH4YeCcKUH
6JI0K, TEMBI

OcHOBHOE coAeprKaHue

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

Pa3ges 6. TenioBble siBjieHU: (28 4)

CTpoeHue
U CBOMCTBa
BemecTBa (7 4)

OCHOBHbIE TOJIOXKEHUS
MOJIEKYJIIPHO-KHUHETUYeCKOH
TEeOpPHU CTPOEHUs BellleCcTBa.
Macca ¥ pa3aMepbl aTOMOB

U MoJieKyJ1. OnbIThbI, NOJ-
TBepJawliie OCHOBHbIE
M0JIO>KEH U S MOJIEKYJISIP-
HO-KHUHETUYECKOW TEOpHH.
Mopenn TBEPAOTO, XKUJKOTO
Y ra3006pa3HOTO COCTOSTHUM
BeulecTBa. Kpucransinueckue
1 aMmop¢dHbIe TBEPAbIE TeJa.

HabnroeHre U MHTepnpeTaLUsl ONbITOB, CBUAETENbCTBYIOLIUX
06 aTOMHO-MOJIEKYJITPHOM CTPOEHUH BellecTBa: ONBITHI C pac-
TBOPEHHEM Pa3JIMYHbIX BellleCTB B BOJe.

Pelrenue 3a/ja4 no olleHMBAaHHUIO KOJIMYeCTBa aTOMOB WJIU MoJle-
KyJI B eiMHUIle 00'bEMA BellleCTBa.

AHanu3 TekcTa ApeBHUX aTOMUCTOB (Hampumep, ¢parMeHTa
nosmsl Jlykpenus «O npupojie Belei») ¢ U3J10KEHHEM 060CHO-
BaHUU aTOMHOMU runoressl (CMbIcJ0Boe yTeHHe). OueHKa
y6eJUTeJbHOCTH 3TUX 0OOCHOBAHUM.

O6bsicCHEHVe GPOYHOBCKOTO JBIKeHUS, ABJeHUA Auddy3un

Y pasJIMIni MeX/ly HUMU Ha OCHOBe N0JIOKeHUH MOoJIeKyJIfp-
HO-KHHETHYEeCKOHW TEOPUU CTPOEHHUS BellecTBa.
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ewwedlodu sehogeq

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

O6bsAICHEHHEe CBOHCTB rasos,
KUJKOCTEN U TBEPABIX TeJ
Ha OCHOBE MOJIOXKEHUH
MOJIEKYJIIPHO-KUHETHYeCKOU
Teopuu. CMauMBaHUe U Ka-
MUJJISSPHBIE SIBJIEHUS.
TenuioBoe pacliupeHue

U CKaTHe

O6bsiCHEHHE OCHOBHBIX pa3/IMYUi B CTPOEHUU I'a30B, XKU/KO-
cTed U TBEPJBIX TeJ C UCIOJb30BaHHUEM MOJIOXKEHUH MOJIEKYJIsIp-
HO-KHHETHYECKOW TEOPUH CTPOEHHS BelleCTBa.

[IpoBeJieHHE ONBITOB IO BhIPALUBAHUIO KPUCTAJLJIOB ITOBAapeH-
HOU COJIH WJIM caxapa.

[IpoBegeHne U 06bSICHEHHUE ONBITOB, JIEMOHCTPUPYIOUIUX
KanuJUIspHBbIE SIBJIEHUSA U SIBJIEHHUE CMaulBaHU .

O6bsICHEHHE POJIM KalWUISPHBIX SIBJ€HUW JJIs1 MOCTYIJIEHUS
BOJAbI B opraHu3m pacteHuil (MC — 6uoJsiorus).

HaGusroseHue, npoBeZieHHE U 00'bsICHEHHE ONBITOB IO HAGJIIO-
JEHUI0 TEeIJIOBOI'0 pacliIMpPEeHUs ra3oB, XXUJKOCTEeH U TBEPbIX
TeJl.

O6bsicCHEHHEe COXpaHEHUsI 00'bEMa TBEPABIX TeJl, TEKYYeCTU
KUJKOCTH (B TOM YHCJIe, PAa3HULbI B TEKYYECTH JJIs1 Pa3HbIX
KUJIKOCTeH ), 1aBJIeHUs ra3a.

[IpoBeseHNE ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCUMOCTb JjaBJe-
HUsI BO3/lyXa OT ero o6'b€éMa M HarpeBaHUs WU OXJIAXK/eHUs,

U UX 00'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEeHHUsI.
AHa/iM3 NpakTUYECKUX CHUTYalLUM, CBAA3AHHbIX CO CBOMCTBAMH
rasos, XXU/JIKOCTeH U TBEPABIX TeJs

TenoBbie
npoueccsl (21 4)

Temnepatypa. CBs3b TeMIle-
paTypbl CO CKOPOCTBIO
TENJIOBOTO ABUKEHHUS
YaCcTHL.

BHyYTpeHHsIsl 9HEPTHUS.
Crioco6bl U3MEHEHUs

OGoCcHOBaHME IPaBUJ U3MEPEHHUs] TEMIIePATypPhI.

CpaBHeHHe Pa3/IMYHBIX CIIOCOGOB U3MEpeHUsl U LIKaJ TeMIle-
paTypshl.

Ha6utoieHre U 0G'bsICHEHHE OIBITOB, IEMOHCTPUPYIOLIUX
W3MeHeHHe BHYTPEeHHEH sHEpPruy Tesa B pe3yJibTaTe TelJonepe-
Jlauu ¥ pa6oThl BHEIIHUX CHJL.
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BHYTpeHHEN sHepruu:
TemJjonepeaaya u COBep-
ueHue paboThl. Buabl
TenJonepeAayu: TEMJI0MPOBO-
JHOCTb, KOHBEKL U, U3Jy4e-
HUe.

KosinyecTBO TENn0ThI.
YnenbHas TENJI0EMKOCTb
BeniecTBa. Temsoo6MeH

U TeIJIOBOe paBHOBeCHE.
YpaBHeHUE TENJI0BOro
6aJaHca.

[InaByieHue U OTBepAeBaHUe
KPUCTA/IJINYECKUX BEIeCTB.
YnpenbHasa TensoTa nJjaBJie-
Hus. [lapoo6pazoBaHue

U KOHJZleHcauus. McnapeHue.
Kunenue. Y iesibHas TerJioTta
napoo6pasoBaHus. 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOC)EepPHOro JaBJeHHS.
BiaxkHocTb BO3ayxa.
JHeprus TONJIUBA. Y ieJbHas
TenJioTa CropaHus.
[IpuHIMIBI PaboOTHI TEMJIO-
BbIX ABurarteseu. KI1/]
TENJIOBOTO ABUTATEJIS.
TensioBble ABUraTeJU U 3aLU-
Ta OKpy»Kalollel cpeabl.
3aKOH coXpaHeHMd U Ipe-
BpallleHUsl SHEPrUY B Mexa-

Ha6uroieHue U 06'bsICHEHUE ONBITOB, 0OCY>K/AeHUE MPAKTUYe-
CKUX CUTyalUH, JEMOHCTPUPYIOIIUX pa3UYHbIe BUJbI TEIJIO-
nepe/iayu: TEIJIOMPOBOJHOCTh, KOHBEKI[UIO, U3/IYYEHHUE.
UccnenoBaHue siBJieHUs TEMJIOOGMeHA MPU CMENIMBaHUU
XOJIOAHOU U ropsiuei BOJbl.

Hab6siojeHre ycTaHOBJIEHHUs TENJIOBOTO PAaBHOBECHS MEXAY
ropsiuei ¥ XoJ0HOH BOJOH.

OnpegesieHure (MU3MepeHMe) KOJIMYECTBA TEIJIOTHI, IOJYIYEHHOT 0
BOJIOM MpPU TENJI00OMEHE C HAarpeThIM META/JIMYECKUM IUTHUH-
APOM.

OnpepeneHue (U3MepeHUE) YIeIbHON TENJ0EMKOCTH BellecTBa.
PemeHue 3a/1ay4, CBA3aHHBIX C BbIYMCJIEHHEM KOJIMYECTBA TEILJIO-
Thl U TEIJIOEMKOCTH NPH TENJI00OMEHE.

AHa/IM3 cCUTyauUi NPAaKTUYECKOr0 UCI0JIb30BAaHHUSA TEIJIOBBIX
CBOWVCTB BeLeCTB U MaTepHUaJioB, HAlIpUMep B IieJisIX IHeprocHe-
peXeHHs: TEeIJION30JIS11s, SHeproc6eperaroliye KphbILy,
TEPMOAKKYMYJISTOPhI U T. [.

HaGuro/ieHue siBJIEHUH MCIapeHUs U KOHJ[eHCAllUH.
HUccnemoBaHue npoljecca UCapeHus pa3IndHbIX XXUKOCTeH.
O6bsicHEHHe SIBJIEHUH MCIIapeHUs U KOHJEeHCALlMH Ha OCHOBe
aTOMHO-MOJIEKYJISIPHOTO YUeHHsI.

HaGuro/ieHre U 00'bsSICHEHHE MPOIecca KUIEHUs], B TOM YHCJIe
3aBUCUMOCTH TEMIIEPATyPhbl KUMIEHUS OT JlaBJEHMUsI.
OnpepesieHue (MU3MepeHKUEe) OTHOCUTEJbHOU BJIQXKHOCTU BO3/[yXa.
HaGuro/ieHue npoiecca naBjJeHrus] KPUCTAJIMYEeCKOT O Bellle-
CTBa, HallpUMep Jib/Jia.

CpaBHeHHEe NPOIECCOB IJIaBJeHUS KPUCTAIMYECKUX TeJl

U pa3MsIrYeHusi Mpy HarpeBaHUU aMOpPPHBIX TeJl.
Onpenenenre (M3MepeHHe) YIeJbHOU TEIJIOTHI IJIABJEHUS JIb/A.
O6bsicHeHYe SIBJIEHUH IJIaBJIEHHUS U KPUCTANJIM3alMU Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO YYEHUS.
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ewwedlodu sehogeq

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcCHOBHBIE BHUBI J€ATCJIbHOCTH YYAIIIUXCH

OcHOBHOe cojiepskaHue " o
(Ha ypoBHe y4eOHBIX JAeiicTBHI)

HUYECKHUX U TeIJIOBBIX Pewrenue 3aziay, cBAI3aHHBIX C BbIUMCIE€HHEM KoJIMYecTBa TeIJo-
npoueccax ThI B IIpolieccax TelJoNepejaqyu NpH MJIaBJeHUHU U KPUCTAIHU-
3allMY, MCITapeHUH U KOHJIeHCAalhH.

AHa/M3 cUTyalui NIpaKTU4YeCKOro MPpUMeHeHHUs ABJIeHUHN
MJIaBJEHUS U KPUCTAIN3AL MY, HAIpUMeD, I0JIyYeHHEe CBEPX-
YUCTBIX MaTepHaJIoB, CoJieBasi rpeska U ap.

AHanu3 pa6boTbl U 06'bsICHEHHE NPUHIMIIA AEHCTBUSA TENJIOBOIO
JABUTaTeJIsl.

BelunciieHMe KoJiM4ecTBa TEMJIOTHI, BbIAEeJAI0ILerocs Npu cro-
paHUU pas3IMYHbIX BUAOB TomuBa, U KII/l aBurareJia.
O6cy)/IleHHEe 3KOJOTHUUECKUX TOC/eJCTBUU UCIIOb30BaHUS
JBUTaTesiell BHyTPEHHEro CropaHus, TelJIOBbIX U FUAPO3JeK-
TpoctaHuui (MC — akoJiorus, XUMHUsl)

Pasges 7. diieKTpu4ecKkve M MarHUTHBIE sABJIeHUA (37 4)

dneKTpUYecKkue
3apajbl. 3aps-
»KeHHBbIe TeJ1a

M MX B3auMoJe-
ctBHe (7 4)

3J'IeKTpI/ISaLU/IH TeJl. ,ZlBa poAaa Ha6mo,qe1—me U NpoBeJleHre ONBbITOB IIO 3JIEKTPU3ALUU TeJl

3JIeKTPUYECKUX 3apsi/0B. NPU CONNPUKOCHOBEHUU Y UHAYKLMEHN.

B3aumopelicTBUe 3apsiKeH- Ha6uroeHre 1 06’bsICHEHHE B3aUMO/J€MCTBUA OJHOUMEHHO
HbIX TeJl. 3akoH KyJioHa. U PAa3HOMMEHHO 3apSA»KEeHHBIX TeJl.

JJIeKTpUYeCKOe IoJIe. O6bsicHeHHe PUHLUIA JeHACTBUA 3JIEKTPOCKONA.

[TpuHLMI Cynepno3uL U O6bsicHeHUE SIBJIEHUH 3JIEKTPHU3aLMU IPU CONPUKOCHOBEHUU
3JIEKTPUYECKUX NOJeH. TeJ1 U UHAYKIUEH C UCI0Jb30BaHUEM 3HAHUU O HOCUTEJISAX
HocuTenu ajleKTpudecKux 3JIEKTPUYECKUX 3aPsJIOB B BellleCTBeE.

3apA/I0B. JJieMeHTapHbIH PacnosHaBaHUe U 06'bSICHEHUE SIBJEHUM 3JIEKTPU3aLUU B 1O-
3JIeKTpUYeCKUU 3apsan,. BCeJHEBHOM >KHU3HU.
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Ctpoenue atoma. [IpoBogHU-
KU U IU3JIEKTPUKHU. 3aKOH
COXpaHeHMUs 3JIeKTPUYECKOro
3apsja

Ha6urofieHue 1 06'bsICHEHUE OMNbITOB, UIJIIOCTPUPYIOIIUX 3aKOH
COXpaHEeHUs 3JIeKTPHUYECKOro 3aps/a.

Ha6J1ro/ieHre ONbITOB 1O MOJIEJTMPOBAHHUIO CUJIOBBIX JIMHUU
3JIEKTPUYECKOIO MOJIS.

UccnenoBaHue fefCTBUSA 3JIEKTPUYECKOIO MOJIA HA NPOBOJAHUKHU
U AU3JIEKTPUKHU

IlocTOsAHHBIHI
3JIeKTpUYeCKHIA
TOK (20 4)

JJIeKTpUYecKuH Tok. Ycio-
BU{ CYLLeCTBOBAaHUS 3JI€KTPU-
4eCcKoro Toka. McTouyHuKu
MOCTOSTHHOTO TOKa. JlelicTBUSA
3JIEKTPUYECKOTO TOKa
(TensioBO€, XMMUYECKOE,
MarHUTHOE). JJIEKTPUUEeCKUH
TOK B KHJIKOCTSIX U rasax.
dnekTpuyeckas nens. Cuia
TOKa. JJIeKTpuieckoe
HanpsikeHue. ConpoTuBJIe-
HYe NPOBOJHUKA. Y/ieJbHOE
CONPOTHUBJIEHHE BellecTBa.
3akoH OMa /14 y4acTKa
uenu. [locsienoBaTenbHoOe

Y IapaJijieJibHOe coeJJUHeHHe
MIPOBOJHUKOB.

Pa6oTa 1 MOIIHOCTB 3JIEKTPHU-
4yecKoro Toka. 3akoH /lxoy-
As-JleHua. DJ1IeKTPONpPOBOJ-
Ka U IOTPEGUTEH IJIEKTPU-
YeCKOU 3HEpPTUH B OBITY.
KopoTkoe 3aMbikaHUe

Hab6sioieHre pa3/IMYHbIX BUIOB JAeHCTBUS 3JIEKTPUIECKOTO
TOKa U 0GHapyKeHHe 3TUX BUJIOB JeHCTBHS B NOBCeLHEBHOHN
KU3HU.

C6opKa U UCIBITAaHHUE 3JIEKTPUIECKOH IeNU MOCTOSTHHOTO

TOKa.

W3MepeHHe CUJIbI TOKA aMIIEPMETPOM.

H3MepeHHe 3JIeKTPUUECKOT0 HANPSIXKEHUs] BOJIbTMETPOM.
[IpoBeaeHMe U 0GbSICHEHUE ONBITOB, IEMOHCTPUPYIOIUX
3aBHCUMOCTbD 3JIEKTPUYECKOI'0 COMPOTUBJIEHUS NPOBOAHHUKA
OT ero JJIMHBI, IJIOLAAN IONepeyHoro ceyeHus U MaTepuaJa.
HcciepoBaHre 3aBUCHMOCTH CUJIbI TOKA, MPOTEKAOIEro yepes
PE3UCTOp, OT CONPOTHUBJIEHUS] PEe3UCTOPA U HATPSIKEHUSs

Ha pe3ucTope.

[IpoBepka mpaBuJa CIOXKEeHUS] HAaNPSDKEHUH MpU HocjiefoBa-
TeJIbHOM COeJJMUHEHUH JIBYX Pe3HUCTOPOB.

[IpoBepka mpaBuJia AJisi CUJIbl TOKA MPU MapajieJIbHOM COeJU-
HEHUHU Pe3UCTOPOB.

AHanu3 cuTyanui nocjesoBaTeJbHOTO U NMapasljieJIbHOro
coeJUHEHHS MPOBOJHUKOB B JJOMAIIHUX 3JIEKTPHUUECKUX

CEeTSIX.

PemeHue 3aza4 ¢ ucnosib3oBaHueM 3akoHa OMa u popmyn
pacyéTa 3JIeKTPUYECKOTr0 CONPOTUBJIEHUS MIPU MOCIE/[0BATEb-
HOM U NMapaJijieJJbHOM COeJJMHEHUH ITIPOBOJHUKOB.




8y

ewwedlodu sehogeq

OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

OnpejiesieHre paGoThI 3JIEKTPUYECKOI0 TOKA, TPOTEKAIOLIEro
yepes pe3ucTop.

Onpe/iesieHde MOIIHOCTH 3JIEKTPUYECKOI'0 TOKA, BblJle/11€MOU
Ha pe3ucTope.

HccnenoBaHue 3aBUCMMOCTH CUJIbI TOKA Yepe3 JIaMIIO4Ky

OT HaINpPsXKeHUs Ha Hel.

Onpepenenue KII/l HarpeBaTess.

HccinenoBanre npeo6pa3oBaHus S3HEPTUHU IIPU MO BEMe I'pysa
3JIEKTpPOJIBUTaTe/IEeM.

O6'bsiICHEHHE YCTPOWCTBA M MPUHLMIA AeHCTBUSA JJOMAIIHUX
3JIEKTPOHArpeBaTeJbHbIX NIPUGOPOB.

O6BbsiCHEHVe NPUYMH KOPOTKOr0 3aMbIKaHUS U NMPHUHIMIA
JAeNCTBUS MJIaBKUX NTpeJJOXpaHUTeIeH.

PemeHue 3ajjay c UCNoJib30BaHUeM 3akoHa Jixoynasa—J/leHua.
Ha6toieHVe BOSHUKHOBEHHUS 3JIEKTPUYECKOI'0 TOKA B XKH/I-
KOCTH

MarHuTHbIe
sAABJIeHus (6 4)

[TocTOsSTHHBIE MArHUTHI.
BsaumogelicTBHe MOCTOSIH-
HBIX MAarHUTOB. MarHuTHoOe
noJie. MarHuTHoOe noJie 3eMJU
U ero 3Ha4yeHUe JJIs )KU3HU
Ha 3emJie. OnbIT JpcTea.
MarHuTHoe 1oJie 3JIeKTpHuue-
ckoro Toka. [IpyumeHneHue
3JIEKTPOMAarHUTOB B TEXHUKE.

HccnesoBaHve MarHUTHOTO B3aUMOJEHCTBUA MOCTOAHHBIX
MarHuTOB.

W3yyeHHe MarHUTHOIO MOJIsI MOCTOSIHHBIX MarHUTOB MpPH UX
06'beJUHEHUH U pa3/ieJIeHUU.

[IpoBe/ieHHE OMBITOB MO BU3ya/JM3alMU MOJIsI TOCTOSHHBIX
MarHUTOB.

U3ydyeHue sIBJIeHUsI HAMarHUYMBaHUsI BellleCTBa.
UccnenoBaHue JefCTBUSA 3JIEKTPUIECKOT0 TOKAa Ha MarHUTHYIO
CTpEJIKY.
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JlelicTBMe MAarHUTHOIO TOJIsI
Ha IPOBOJHUK C TOKOM.
JJIeKTpOJBUTATE/b IIOCTOSIH-
Horo Toka. Ucnosib3oBaHue
3JIEKTpPOJIBUTraTesIeld B Tex-
HUYEeCKUX YCTPOUCTBAX

Y Ha TpaHCIOpTe

[IpoBesieHHe ONBITOB, AJEMOHCTPUPYIOIIUX 3aBUCUMOCTDb CHUJIBI
B3aMMO/JeMCTBUA KaTyIIKU C TOKOM U MarHWTa OT CUJIBI U Ha-
NpaBJIeHUs] TOKa B KaTYILKe.

AHanu3 cUTyalud MPaKTUYeCKOro MpUMeHeHUs 3JeKTPOMarHu-
TOB (B GBITOBBIX TEXHHYECKHX yCTPONCTBAX, NPOMBIIIJIEHHOCTH,
MeaUIUHE).

W3y4yeHue felcTBUS MarHUTHOTO I0JIs HAa IPOBOJHUK C TOKOM.
H3yyeHue felCTBUA 3/1eKTPOABUTATEIS.

Hsmepenue KII/| anekTpoaBUraTe/IbHON yCTAHOBKHU.
PacnosHaBaHue U aHa/JIW3 pasJW4YHbIX TPUMEHEHUHN 3JIeKTPO-
JABUTaTesiel (TPaHCIOPT, GBITOBbIE YCTPOMCTBA U Jp.)

J/IeKTPOMArHuT-
Hasi MHAYKLUSA
(44)

OnsiTel @apages. fABieHue
3J1IeKTPOMarHuTHOW HHAYK-
uuu. [IpaBusio JleHua.
dnektporeHepaTtop. Cnoco6bl
MOJIy4YeHU 3JIeKTPUIECKON
3HEePruu. JJIeKTPOCTaHLUU
Ha BO30GHOBJISIEMbIX UCTOY-
HHUKax dHEPTUU

OnbIThI IO HCCJIeJOBAHUIO ABJIEHUA BHEKTpOMaI‘HI/ITHOI‘/’I HHAYK-
LHUH: UCCZleJO0BaHHUE W3MEeHEeHHUH 3HaYeHUs U HallpaBJIEHHUA
HUHAYKIUOHHOI'O TOKa

Pe3sepBHOe Bpem1 (3 4)
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ewwedlodu sehogeq

9 knacc (102 v)

TemaTH4eCcKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

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

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHu4yeckKoe
JABMKeHHe

M CIIOCOGHI €ro
onucaHus (10 v)

MexaHHU4YecKoe ABHUKEHHE.
MaTepuasbHas TO4YKa.
CucreMma otcyérta. OTHOCU-
TeJbHOCTb MeXaHHU4YeCcKoro
JABUKEHUS.

PaBHOMepHOE npsAMOJIMHEH-
Hoe JBUKeHHe. HepaBHOMep-
HOe NpPsSIMOJIMHENHOe JIBUXKe-
Hue. CpeHASA U MTHOBEHHAas
CKOpPOCTb TeJIa TP HepaBHO-
MEPHOM JIBUXKEHUH.
YckopeHnune. PaBHOyckopeH-
HOe NpsSIMOJIMHENHOe JBUXKe-
HHe. CBo60oiHOE MaieHHeE.
OnebiThl ["anuies.
PaBHOMepHOe BMXeHUE

10 OKpY?>XHOCTH. [lepuozn

U 4yacToTa oGpalljeHusl.
JluHeliHad W yrjioBas CKOpo-
ctu. lleHTpocTpemMuTenbHOE
yCKOpeHUe

AnHanus U o6CyXK/JleHHe Pas/IMYHbIX NIPUMepOB MeXaHU4YeCKoro
JABYDKEHUSI.

O6Ccyx/ieHre TpaHuUL, IPUMEHUMOCTH MOJeJM «MaTepHalbHas
TOYKa».

OnucaHue MexXaHUYeCKOTo ABWXKEHHUs Pa3JMYHBIMU Croco6aMu
(ypaBHeHHUe, TabsnLa, rpadUk).

AHanu3 KHU3HEHHBbIX CUTYalUH, B KOTOPBIX NPOSABJAETCS
OTHOCHUTEJIbHOCTb MEXaHUYeCKOT0 ABHKEeHHUs.

Hab6sio/ieHre MeXaHUYeCKOro ABHXKEHHs TeJsla OTHOCUTENbHO
pas3HbIX TeJ OTCYETA.

CpaBHeHMe NyTel U TPaeKTOPUH ABUKEHUSI OJHOT'O U TOTO e
TeJla OTHOCUTEJIbHO PAa3HBIX TeJl OTCYETa.

Ananus Tekcrta 'anuyess 06 OTHOCUTE/NBHOCTH JBUXKEHUS;
BBITIOJIHEHUE 33/IaHUU 110 TEKCTY (CMBICIOBOE YTEHUE).
OnpepesieHre cpeJJHEH CKOPOCTH CKOJIbXKEeHUsI 6pyCcKa WA JBU-
>KeHH lapuKa 10 HAaKJIOHHOM MJIOCKOCTH.

AHanu3 U 06CyXJeHHe CIoco60B MPUOIMKEHHOI0 ONpeseseHns
MIHOBEHHOM CKOPOCTH.

OmnpefiesieHre CKOPOCTH paBHOMEPHOTO JIBMXKeHHUs (LIapuKa

B KHU/JIKOCTH, MOJIEJIU 3JIEKTPUYECKOr0 aBTOMOGOHUJIS U T. I1.).
OmnpefiesieHHe NMyTH, NPOHAEHHOTO 3a JAHHBIM MPOMEXYTOK
BpPEMEHH, U CKOPOCTH TeJia Mo rpaduKy 3aBUCUMOCTH NyTH
PaBHOMEPHOTO ABUXKEHUS OT BpEMEHH.

O6cy>/ieHre BO3MOXHBIX NPUHLUIIOB AeHCTBUS MPUGOPOB,
HU3MepSIIIUX CKOPOCTh (CIUA0METPOB).
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BbluKc/ieHHe NyTH U CKOPOCTH NPH PaBHOYCKOPEHHOM IPsIMO-
JINHEHHOM JIBM>KEHUHU TeJIa.

OnpejiesieHde NPOWUJIEHHOTO NMyTH U YCKOPEHUs JIBHXKEHUS TeJsia
1o rpaduKy 3aBUCMMOCTH CKOPOCTH PaBHOYCKOPEHHOTrO MPSIMO-
JINHEMHOTO ABH)KEeHUS TeJla OT BpeMeHHU.

OnpeJiesieHre YCKOPeHUs TeJsla IPU PaBHOYCKOPEHHOM JIBHXKe-
HUU 10 HAKJIOHHOM MJIOCKOCTH.

W3MepeHHe epHUoJa U 4aCTOThI 0GpalleHHs TeJla 10 OKPYKHOCTH.
OnpejiesieHHe CKOPOCTH PaBHOMEPHOIO JIBM)KEHHUS TeJla

10 OKPYKHOCTH.

PemeHue 3aza4 Ha onpefie/ieHMe KUHEMAaTHYEeCKHUX XapaKTepHu-
CTHK MEeXaHHU4YeCKOTro JABWXXEHHUS pa3JINYHbIX BU/OB.
Pacrno3naBaHue U NpUOJMKEHHOE ONMHMCAHUE PA3/JIMYHbIX BU/OB
MeXaHHU4Y€eCKOro JBMXKEeHUS B IPUPOJEe U TeXHUKe (Ha nmpuMepax
CBOGO/IHO NMAaJIA0IMX TeJI, IBUKEHUS )KUBOTHBIX, HEGECHBIX
TeJl, TPAaHCIOPTHBIX CPEJCTB U AP.)

B3aumoaeicTBue
Tea (20 4)

[lepBbIii 3ak0oH HpioTOHA.
Bropoi# 3akoH HbroToHa.
TpeTtuii 3akoH HbroTOHa.
[IpyHLIMI cynlepno3uLuU
CHJL

CuJjia ynpyroctu. 3aKoH
I'yka. Cnsta TpeHUs: cuJla
TpeHHs CKOJIbXXeHUs, CUa
TPeHHs MOKOsl, APYrue BUIBI
TpeHHUs.

Cusa TAXKeCTU Y 3aKOH
BCEMUPHOTO TATOTEeHMUS.
YckopeHue cBO60JHOTO
naZieHus. /IBrkeHue NJIaHeT

HaGuiroieHue U 06CyKeHHe ONBITOB C ABUXKEHUEM TeJia NPHU
YMEeHbUIeHUH BJIUAHUA APYTUX TeJI, IPEeNATCTBYOIUX ABUXe-
HUIO.

Ananus Tekcra 'anusest c onMcaHWeM MBICJEHHOTO 3KCIEpPHU-
MEHTa, 060CHOBBIBAIOIIET0 3aKOH UHEPILIUU; BBINIOJHEHUE
3a/laHUH 110 TeKCTY (CMBICTIOBOE YTEHHUE).

O6¢cy»x/ieHre BO3MOXXHOCTHU BBLINOJIHEHUS] 3aKOHA UHEPIUU

B pa3JIMYHbBIX CUCTEMAX OTCYETA.

HaGuirosieHue U o6CyK/leHHe MeXaHUYeCKUX SBJEeHUH, Mpo-
UCXOJALMX B cMUcTeMe oTcuéTa «Tesiexkka» Ipu eé paBHO-
MEpPHOM U YCKOPEeHHOM JBHX€HUU OTHOCUTEJbHO KaGHUHeTa
dusuku.

ﬂef/’[CTBHH C BEKTOpaMH CHUJI: BbIIIOJIHEHHE BaﬂaHI/If/’I 10 CJIOoXKe-
HHWIO U BBIYUTAaHUIO BEKTOPOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

Bokpyr CosiHa. [lepBas
KOCMHYecKasi CKOPOCTb.

HeBecomocTb U neperpysku.

PaBHOBecue MaTepuaibHOU
TOYKU. AGCOJIIOTHO TBEpPA0€
TeJsi0. PaBHOBecue TBEpLOro
TeJla C 3aKpeNnJIéHHOHN 0Cbhblo
BpauleHusi. MOMEHT CHJIBI.
LleHTp TsAXKeCTH

Hab6sioieHre u/uiu npoBesieHUe ONBITOB, IeMOHCTPHUPYIOINX
3aBUCUMOCTb YCKOPEHHUS TeJla OT MPHUJIOKEHHON K HEMY CHUJIbI

U Macchl TeJa.

AHanu3 1 06'bsICHEHUE SIBJIEHUN C UCI0JIb30BAaHUEM BTOPOTrO
3akoHa HproToHa.

PewreHuve 3a/a4 ¢ UCIoJIb30BaHUEM BTOPOro 3akoHa HbioToHa

Y MIpaBUJIa CJIOXKEHUs CUJL.

OnpepesieHne XKECTKOCTU NPYKUHBL

AHa/M3 cuTyalMi, B KOTOPBIX HabJI0al0TCa ynpyrue gedop-
MaluH, U UX 06'bsICHEHHE C UCIOJIb30BaHHEM 3aKoHa ['yka.
PemleHue 3a/1a4 c ucnoJib30BaHUeEM 3aKoHa ['yka.
UccnenoBaHre 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBXXEHUS

OT CUJIbl HOPMaJIbHOTO AaBjieHUs. O6CyXKJeHre pe3yJIbTaTOB
UCCJIeJOBaHUsI.

Onpepesienre K03poPULIMEeHTA TPEHUSA CKOJbXKEHUS.
H3mepeHue cU/bl TPEHUA OKOS.

PelreHuve 3aa4 c UCIOJIb30BaHUEM GOPMYJIBI /11 CUJIBI TPEHUS
CKOJIbXKEHHUS.

AHanu3 ABMXKEHHUS TeJl TOJbKO NOJ, JeHCTBUEM CHUJIBI TSDKe-

CTU — CBOOOHOrO MMajieHus.

O6bsicCHeHHE He3aBUCHMOCTH YCKOPEHHUS CBOOOJHOTO MaJleHUs
OT Macchl TeJia.

OLleHKa BeJIMYHHBI CUJIbl TATOTEHUs], AeHUCTBYIOLIEH MEXIY
JBYMs TeJlaMH (/151 pa3HbIX Macc).

AHanus aBMKeHVsS HebeCHBIX TeJs NoJ AeHCTBHEeM CUJIbI TAroTe-
HUs (C UCMOJIb30BAaHUEM [IOMOJHUTENbHBIX UCTOYHUKOB HHOP-
MaluH).
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PelreHue 3aZ1a4 ¢ UCNOJIb30BAaHHEM 3aKOHA BCEMHUPHOIO TArOTe-
HUs1 1 GOPMYJIbI JJIs1 pACYETA CUJIbI TAXKECTH.

AHasni3 OpPUTMHANIBHOTO TEKCTA, OMHUCHIBAIOIIETO MPOSIBIEHHS
3aKOHa BCEMHUPHOTO TSTOTEHHsI; BLINOJHEHHE 3aJaHU N0 TEK-
CTy (CMBICJIOBOE UTEHUE).

Ha6sironenue u o6cyx/ieHUe ONBITOB 110 U3MEHEHUIO Beca TeJla
[PH YCKOPEHHOM /IBIYKEHHH.

AHanu3 yc/0BUil BO3HUKHOBEHHSI HEBECOMOCTH U Ilepe-
IPY3KH.

PelieHue 3aa4 Ha onpezesieHHe Beca TeJla B pa3JIMYHbIX
YCJIOBHUSIX.

AHaJu3 cuJI, AeHCTBYIOLIMX Ha TeJIo, IOKOosIIeecs Ha ollope.
OmnpepesieHHe LIeHTPA TAXKECTH Pa3JIMYHBIX TeJl

3akKkoHBbI coxXpa-
HeHus: (10 4)

HWmMnysbc Tesa. UsMeneHue
UMIyJibca. UMIyJbc CUBL.
3aKOH COXpaHEeHUsI UMITYJIb-
ca. PeakTUBHOE JIBH)KEHHUE.
MexaHuueckas pa6oTa u
MOIIHOCTb. PaboTa cun
TSKEeCTH, YIPYTOoCTH, Tpe-
HUd. CBAA3b JHEPTUH U pa-
60THhI.

[loTeHyManbHadA sHepPrusa
TeJa, IOAHITOTO HaJl TOBePX-
HOCTbI0 3eMJIH. [loTeHIhab-
Has d3HepPrus CXKaTou Npy-
SKUHBI.

KuneTudeckast aHeprus.
TeopeMa 0 KHHETHUYECKOH
SHEPrUu.

Hab6stoneHue 1 06CyKAeHHe ONBITOB, IEMOHCTPHUPYIOIIHUX
nepejady MMIIyJibCa NPHU B3aUMOJEHCTBUHU TeJl, 3aKOH COXpaHe-
HHS UMITyJIbCa IPY a6COJIIOTHO YIIPYTOM U HEYIIPYyTroM B3auMo-
IOEeNUCTBUH TeJl.

AHay3 cuTyalui B OKpY»KaroleH »KU3HU C UCITOJIb30BaHUEM
3aKOHA COXpPaHEHHUs UMITYJIbCa.

PacnosHaBaHHe sIBJIEHHUS] pEaKTUBHOIO JIBHXKEHUS B pUpoOJe

u TexHuke (MC — 6uoJsiorus).

[IprMeHeHHe 3aKOHA COXPaHEeHUsI UMITyJIbca JJIs1 pacuyéTa
pe3yJIbTaTOB B3aUMOJEeNCTBHUs TeJl (Ha NpUMepax Heymnpy-

roro B3aMMo/IeHCTBUs], yIPYroro LeHTPaJbHOT0 B3aUMO-
JleHCTBUSA ABYX OJJMHAKOBBIX TeJI, OZJHO U3 KOTOPBIX HEMOJ -
BIKHO).

Pemenuve 3a7ia4 ¢ UCnoJib30BaHUEM 3aKOHA COXPAHEHUsS UM-
nyJibca.

OnpefiesieHde paGoThI CUJIbI YIPYTOCTH NPU NOABEME I'py3a

C UCNOJIb30BAaHUEM HEIOJBIKHOTO U MOJBIKHOTO GJIOKOB.
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ewwedlodu sehogeq

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

3aKOH COXpaHeHUsA MeXaHHU-
4YeCKOU sHepruu

HW3MepeHUue MOLHOCTH.

H3MepeHHe MOTEHLHATbHOU 3HEPrUH ynpyro AebopMHUpPOBaH-
HOU NPYKUHBL.

M3MepeHre KHHETUYeCKON dHEPrUH TeJia MO0 AJHMHEe TOPMO3HOIr0
MyTH.

JKCcIlepUMeHTa/JbHOEe CpaBHEHHe HW3MeHeHUs NMOTeHIHalbHOH
U KMUHETUYeCKOH sHeprui Tesia NpH ABMKEHHU 110 HAKJIOHHOH
MJIOCKOCTH.

JKCllepMMeHTa/IbHasl NIpOBepKa 3aKOHAa COXpaHeHUsl MeXaHHue-
CKOH 3HEpPTruH NPH CBOOGOJHOM NaJleHUHU.

[IpuMeHeHUe 3aKOHA COXPAaHEHHS MeXaHHW4YeCKOW 3Hepruu
JJIs pacyéTa NOTEeHUHAJbHOU U KUHETUYEeCKOM 3HEPrui TeJa.
Pewrenue 3aza4 ¢ ucno/b30BaHHEM 3aKOHA COXpAaHEHHUS MeXa-
HUYeCKOH sHepruu

Pasaesn 9. MexaHuveckue KoJjie6aHUA U BOJIHBI (15 y4)

MexaHu4yecKue
KoJsie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcCHOBHBbIE XapaKTepPUCTUKU
KoJie6aHHWH: Iepuos, 4acToTa,
aMmuTyAa. MateMatuye-
CKUH U IPY>KUHHBIA MassTHU-
ku. [IpeBpaleHre sHEPTUU
MpU KoJieGaTeJIbHOM JBUXKe-
HUU.

3aTyxarolniye KoJiebaHHUs.
BhIHYK/1eHHbIE KOJIeGaHUS.
Pe3onaHc

Hab6stofeHue konebaHui noj JeldCTBUEM CUJ TSXKECTH U yIIpPY-
roCTH U OOHApyXeHUe NOJ00HBIX KoJIeGaHUH B OKpYKalollleM
MHUpe.

AHanu3 kosie6aHUN rpy3a Ha HUTH U Ha npyxuHe. OnpeneseHue
4acTOThl KoJIeGaHUH MaTeMaTHUeCKOr0 U NMPYKUHHOI'O MasiTHHU-
KOB.

HabstoneHue 1 06'bsiCHEHM e sIBJIEHUS pe30HaHca.
UccnenoBanre 3aBUCMMOCTH Nepuo/ia KosieGaHUH MO/ BelIeHHO-
ro K HUTH rpysa OT JAJUHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Ilepuoja KoJieGaHUH rpysa, moJBe-
LIEHHOTO K JIEHTe, OT MaccChl Irpy3a.
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Ha6uroeHue U 06CyXJeHUe OMbITOB, IEMOHCTPUPYIOLIUX
3aBUCHUMOCTb Iepuo/ia KoJaebaHuU Npy:KUHHOTO0 MassTHUKA

OT MaccChbl rpy3a U KECTKOCTH NPY>KUHBI.

[IpuMeHeHHe MaTeMaTHUYeCKOro U MPYKMHHOTO MasgTHUKOB

B KadecTBe MoJeJieH J/if ONMCaHUA KoJle6aHUH B OKpYXKamolleM
MHpe.

PewieHue 3a/ja4, CBSI3aHHBIX C BBIYMCJIEHHUEM HJIM OLIEHKOM
4acToThl (epuoja) KojseGaHUuM

MexaHu4YecKue
BOJIHEBI. 3BYK
(84)

CBoMicTBa MeXaHUYECKUX
BOJIH. /IsinHa BoJIHBI. Mexa-
HUYEeCKHE BOJIHbI B TBEPIOM
TeJie, CEHCMHUYEeCKHE BOJIHBI.
3Byk. 'poMKoOCTB 3ByKa

U BbIcOTa TOHA. OTpakeHUe
3Byka. UHpa3Byk u ysibTpa-
3BYK

O6Hapy>XeHHe U aHaJIU3 BOJIHOBBIX SIBJIEHUH B OKPYKawolleM
MUpe.

Hab6sioieHre pacnpocTpaHeHHs! MPOJAOJBHBIX U IOINEepPeuyHbIX
BOJIH (Ha Mofiesin) U o6Hapy»KeHHe aHaJIOTUYHbIX BUJ0B BOJIH
B Ipupo/ie (3BYK, BOAsIHbIE BOJIHBI).

BeruncieHue JUIMHBI BOJHBI U CKOPOCTHU PacnpoOCTpaHeHHUs
3BYKOBBIX BOJIH.

JKcIlepUMeHTA/JbHOE OlNpeJieleHHe IPAaHUL YacTOThl CABILIUMBbIX
3BYKOBBIX KOJIe6aHU .

Hab6uto1eHre 3aBHUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI (B TOM
YHCJle C UCNO0JIb30BaHUEM MY3bIKaJbHBIX HHCTPYMEHTOB).
Ha6uro/ieHue U 06'bsICHEHUE SIBJIEHUS aKYCTUYECKOT 0 pe30-
HaHca.

AHayi3 OPUTHHAJIBHOIO TEKCTA, NOCBALEHHOT0 UCI0Ib30Ba-
HUIO 3BYKa (UJI1 YJIbTpPa3ByKa) B TeEXHUKe (3X0JIOKaIMS,
yJAbTPA3BYK B MeIULIMHE U JIP.); BbINIOJHEHUE 3aJJaHUH 0 TeK-
CTy (CMBIC/IOBOE YTEHUE)

Pas3gen 10. JjieKTPOMarHMTHOE NOJIE U 3/IEKTPOMAarHUTHbIE BOJIHBI (6 4)

JJIeKTPOMArHuT-
Hoe ToJie

3ﬂeKTpOMaI‘HI/ITHoe mnmoJie.
3ﬂeKTpOMaFHI/ITHbIe BOJIHBI.

HOCTpOEHI/Ie paCCY)K,E[eHPIﬁ, 060CHOBbIBa}OLL[I/IX B3aUMMOCBA3b
3JIEKTPUYIECKOI'O U MarHUTHOI O noJieH.
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ewwedlodu sehogeq

ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

U 3JJIEKTpoMmar-
HHUTHBbIE€ BOJIHbI
(64)

CBOMCTBA 3JIEKTPOMAarHuT-
HbIX BOJIH. lllkaJsia asiekTpo-
MarHUTHBIX BOJIH. Ucnosb30-
BaHMe 3JIeKTPOMarHUTHBIX
BOJIH [1JI1 COTOBOM CBAI3H.
JJIeKTpOMarHMTHas NpupoAa
cBeTa. CKOpPOCTh CBeTa.
BosiHOBBIE cBOMiCTBaA CBeTa

JKCnepUMeHTa/IbHOE U3yYEeHUE CBOMCTB 3J1IEKTPOMArHUT-
HBIX BOJIH (B TOM YHCJIE C IOMOILIbI0O MOOGHUIBHOIO TeJIe-
dona).

AHanu3 peHTreHOBCKUX CHUMKOB 4eJI0BeYeCKOro opra-
HHU3Ma.

AHa/u3 TEKCTOB, ONMCHIBAIOLIMUX IMPOSIBJIEHUS 3JIEKTPOMArHuT-
HOT'0 U3JIyYeHUs B IPUPO/Jie: )KUBble OPraHU3Mbl, U3/1yYEHUS
HeOeCHbIX TeJl (CMBICIOBOE YTEHHUE).

PacnosHaBaHMe W aHAJU3 PA3JIMYHBIX IPUMEHEHUH 3J1€KTPO-
MarHUTHBIX BOJIH B TEXHHUKE.

Pemrenuve 3azay4 c ucnosib3oBaHueM GopMyJ1 AJisi CKOPOCTH
3JIEKTPOMAarHHUTHBIX BOJIH, JJINHBI BOJIHBI U YaCTOTHI

cBeTa

Pasgen 11. CBeToBbIe ABAeHus (15 4)

3akoHbl pacnpo-
CTpaHeHHUs CBeTa
(64)

HcTouyHuku cBeTa. JlyueBad
MoJeJib cBeTa. [IpsaMosinHe-
HO€e pacnpoCcTpaHeHHue CBeTa.
3armeHusa CosHua u JIyHbl.
OTpakeHue cBeTa. [l10cKoe
3epKaJio. 3aKOH OTpaKeHUs
cBeTa.

[IpenomsieHue cBeTa.

3aKOH NIpesIOMJIeHUs] CBETa.
[lonHOe BHYTpeHHEE OTpaKe-
HUe cBeTa. Ucnosib30BaHue

Hab6s10/1eH1Ee ONBITOB, JEMOHCTPUPYIOIIUX SIBJIE€HHE MPSIMOJIU-
HEHHOTO pacHpoCTpaHeHUs cBeTa (BO3HUKHOBEHHE TEHH U TOJIY-
TEeHHU), U UX UHTEPIpeTalUs C UCIIOJTb30BAaHUEM NMOHSATHUSA
CBETOBOTO JIyya.

O6bsICHEHVE U MOJIeJIMPOBaHUE COJTHEYHOTO U JIYHHOIO 3aTMe-
HUH.

UccnemoBaHue 3aBUCMMOCTH yIJa OTPaXKEHHUSI CBETOBOTO Jiy4a
OT yrJia afieHus.

M3yyeHHe CBOUCTB H306paKeHHUs B IIJIOCKOM 3epKaJle.
Ha6sioieHre 1 06bsiCHEHHE ONBITOB MO MOJIYyYeHUIO U300paxKe-
HUHA B BOTHYTOM U BBINYKJIOM 3epKaJsiax. HabstoneHue U 06'bsc-
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BHYTpPEHHEr0 OTpakeHus
B ONITHYECKUX CBETOBOJAX

HEHHE OMbITOB M0 MPEJOMJIEHUIO CBETA HA FPAHUIlE PA3JIUYHbBIX
cpeji, B TOM 4HCJie ONBbITOB C MOJHbIM BHYTPEHHUM OTPaKEHUEM.
HccieoBaHre 3aBUCUMOCTH yTJIa IPeJOMJIeHUs OT yTJia
NnaZieHyus CBeTOBOrO Jiydya Ha FPaHUlLle «BO3JyX—CTEeKJIO».
Pacrno3HaBaHue sIBJ€HUU OTPaXKeHHUs U MpeJoMJIeHUsl CBeTa

B IOBCEIHEBHOM XM3HU. AHA/IU3 U 00'bSICHEHUE SIBJIEHUS
ONTHYECKOT0 MUpaXka.

Pemenve 3asa4 c UCMOJIb30BaHUEM 3aKOHOB OTPa’KeHUS

U IpeJIOMJIEHHUS CBETa

JIMH3BI ¥ ONITH-
YyecKHe NpuGopsbl
(64)

JIuH3a, XoA Jiyyel B JIMH3eE.
OnTuyeckasi CUCTEMaA.
Ontuueckue  NpuUBOPHI:
¢doToanmapaTt, MUKpPOCKOI

U TeJsieckoI. ['J1a3 kak ontuye-
ckas cucrema. bimsopykoctb
U JaJIbHO30PKOCTh

[TosiyyeHHe U306paKEHUH € TOMOILBIO COOUpAIOIIENR U pacceu-
BaloIleM JIMH3.

OnpepesieHre GOKYCHOTO PACCTOSIHUS U ONTHUYECKON CHUJIBI
cobupamlilei JIMH3bI.

AHa/iM3 yCTPOMCTBA U NPUHIMIA JAE€HUCTBHUSI HEKOTOPBIX ONTHYE-
CKUX PUOOPOB: dpoToanmnapara, MUKPOCKOIIA, TeJeCKoNa

(MC — 6uoJiorusi, aCTpOHOMUS ).

AHanus siBJieHUH GJM30PYKOCTH U AAJbHO30PKOCTH, MPUHIMIA
JeuctBus oukoB (MC — GuoJsiorus)

Pa3sioxeHue
6eJjIoro cBeTa
B cniekTp (3 4)

PasnioxxeHue Gesoro ceeTa
B ciekTp. OnbiThl Her0TOHA.
Cyi0’keHUe CIeKTpPaJIbHbIX
uBeTOB. /Jlucnepcus ceeTa

Ha6uro/ieHue Mo pa3J/ioKeHUI0 GesIoTo CBETa B CIEKTP.
HaGuiro/ieHue 1 06'bsICHEHHE ONBITOB IO MOJYYEHHIO 6EeJIoT0
CBeTa NpPH CJI0KEHUHU CBETA Pa3HbIX [|BETOB.

[IpoBesieHrEe U 0G'bsICHEHHE ONBITOB M0 BOCHPUSTHIO LIBETA
NpeAMeTOB MPHY UX HAGJII0JeHUH Yepe3 IIBeTOBble GUIbTPHI
(BETHBIE OYKH)

Paspes 12. KBaHTOBBIE AB/eHuUs (17 4)

Hcnyckanue
Y MOrJIolieHue

OnbiTel Pe3epdopga u niane-
TapHas Mo/ieJIb aToMa.

06cyxaeHUe LiesqH onbITOB Pe3epdopa no uccie0BaHUIO
aTOMOB, BbIJIBIDKEHUE TUIIOTE3 0 BO3MOXKHBIX pe3yJibTaTaxX
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe y4eOHBIX JeicTBUIl)

CcBeTa aTOMOM
(44)

Mopesib aTtoMma bopa. Ucny-
CKaHMe W MNOIJIOIeHHEe CBeTa
aToMmoM. KBaHThbI. J/IuHeHya-
Thble CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT NPEJAINOJIaraeMoro CTpOeHusi aTOMOB,
dopMysMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
06cyx/ieHre NTPOTUBOPEYHH MJIaHeTApPHON MOJiesIM aToMa

1 OCHOBaHUU [Jis TUNOTe3bl bopa 0 cTallMoOHapHBIX Op6UTax
3JIEKTPOHOB.

Ha6JuroieHre CIUIOIIHBIX U JIMHEHYATBIX CIIEKTPOB HU3Jy4eHUs
pa3JIMYHBIX BellecTB. O6bsiCHEHYE JIMHEHYAThIX CHEKTPOB
HU3JIy4YeHHUs

CtpoeHue
aTOMHOTrO AApa
(64)

PaguoakTuBHOCTB. Asbda-,
6eTa- ¥ raMMa-U3JIy4eHHUsI.
CTpoeHHe aTOMHOTO A/pa.
HyxkyioHHas MoJesib aTOMHOI0O
aapa. Usoronsl. PaguoakTus-
Hble npeBpalleHud. [lepuon
noJiypacnaga.

JelcTBUS paiu0aKTUBHbBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

06cyx/ieHre BO3MOXHBIX TUIIOTE3 0 MOJeJisIX CTPOeHHUs sAApa.
OmnpefesieHHe cocTaBa sifiep M0 33laHHBIM MacCOBBIM M 3aps/0-
BBIM YMCJIAM U 110 MOJIO’KEHHUIO B IEPUOAUYECKON cUCTeMe
asiemeHTOB (MC — xumus).

AHanu3 M3MeHeHHUs COCTaBa si/ipa U €ro MoJoKeHUsI

B NEPHUOJUYECKOHN cHCTeMe NPU a-paiIMOaKTHUBHOCTH

(MC — xumus).

HccienoBaHre TpeKoOB @-4acTHILL 10 TOTOBBIM ¢oTorpadpusm.
O6Hapy>XeHHe U U3MepeHUe PaiualluOHHOr0 pOoHA C MOMOIIbIO
JlO3UMETPA, OLleHKa ero MHTEHCHBHOCTH.

AHann3 6M0JIOTUYECKUX U3MEHEHUH, MPOUCXOASIINUX MTO/]
JedcTBUEM paJJHOaKTUBHBIX U3aydyeHU (MC — 6uosorus).
Hcnosb30BaHue paJMOAaKTUBHBIX U3JIyYeHUH B MeJULIMHE

(MC — 6uosorus)

ApepHble
peakuuu (7 4)

AnepHble peakLiuy. 3aKOHbI
COXpaHeHHUs 3apAJ0BOro

Peimenue 3a/a4 C UCIIOJIb3OBAHHUEM 3aKOHOB COXpaHEHHUA
MaCCOBBIX M 3apA40BbIX YHCEJI Ha ollpeJe/IeHHe pe3yJibTAaTOB
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Y MacCCOBOTI0 YHceJl. JHeprus
CBSI3U aTOMHBIX sA/ep. CBA3b
Macchl U 3Hepruu. Peakuuu
CHHTe3a U JleJIeHUs sjep.
Hctounuku sHeprun CosHLa
U 3BE3/I.

fApepHas sHepreTuka

AZlePHBIX peaKIM{; aHa/JIu3 BO3MOXKHOCTH UJIM HEBO3MOXXHOCTH
SIEPHON peaKIyHu.

OueHKa 3HEPTUH CBSI3U S1/IEP C UCIOJIb30BAaHUEM GOPMYJIbI
JHHIITeHHa.

O6cyx/ieHHe NepCcneKTUB HMCI0Jb30BaHUA YIIPABJISEMOIO
TepMOSAIEPHOI0 CUHTE3a.

O6cyx)/ieHue NPEeUMYIIECTB U 3KOJOTHUUECKUX MTPOGJIEM,
CBSI3aHHBIX C sAZepHO# 3HepreTtukor (MC — skoJs0rus)

IloBTOpPUTEIbHO-06061aI0MUI MoAyIb (9 4)

Cucremarusanus
U 060061eHre
NpeAMeTHOr o
coJlep>KaHus

U OIlbITA Jes-
TeJIbHOCTH,
NpUO6GPETEHHOTO
MIPH U3yYEHUU
BCEro Kypca
dusuku

060611eHHEe COAEePKAHUS
KaXK/IOTO U3 OCHOBHBIX
pasziesioB Kypca QU3HKU:
MexXaHUYeCKUe, TeNJIOBHIE,
3JIEKTPOMarHUTHBIE, KBAHTO-
Bble sIBJIE€HHUSI.

Hay4HbIéi MeTO/, MO3HAHUS U
ero peasin3anus B pusmnye-
CKHX HUCCJIeJOBAaHUSX.

CBsI3b GU3UKH U COBPEMEH-
HbIX TEXHOJIOTHH B 06J1aCTH
nepejayu uHGopmanuy,
3HepreTHKe, TpAaHCIIOPTE

BeinosiHeHHe y4eOHBIX 3aJlaHUH, TPeOGyIUX AEeMOHCTPALUHU
KOMIETEHTHOCTEHN, XapaKTEePU3YIOLUX e€CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

6 IpUMeHEHHUs NMOJIyYeHHbIX 3HAaHUH JJIs HAYYHOTO 00'bsICHEHUS
dU3NUeCcKUX SIBJIEHUH B OKpYXKalollel Mpupojie U NoBCceHEB-
HOM KU3HH, a TAKXKe BbIABJIEHUSA QU3NYECKUX OCHOB psijia
COBpEMEHHBIX TEXHOJIOTUM;

6 MpUMEHEHHUs] OCBOEHHBIX 3KCIIePUMEHTAJbHbIX YMEHUH JJIs1
HccieloBaHUs PU3UYECKUX SIBJIEHUH, B TOM YHCJIe AJIs
MPOBEPKHU TUIIOTE3 U BhISIBJIEHUS] 3aKOHOMEPHOCTEM.

PelieHue pacyéTHBIX 33/1a4, B TOM YHCJIe TPeoJararninx

HUCHO0JIb30BaHUE QU3NYECKOU MOJIEIM U OCHOBAHHBIX Ha COZiep-

>KaHUU Pa3JIMYHbIX Pa3/iesoB Kypca pU3UKHU.

BbinosiHeHHE W 3al[UTa TPYNIOBBIX WM UHAUBUAYAJIbHbBIX

MMPOEKTOB, CBSI3aHHBIX C COJiep>KaHUuEeM Kypca GU3UKU




