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[IpumepHas pa6oyas nmporpamMmma no ¢puU3UKe Ha YPOBHE OCHOBHOIO
obulero o6pa3oBaHHUs COCTAaBJeHA HAa OCHOBEe IOJIOXKEHUH U Tpe-
60BaHUM K pe3yJbTaTaM OCBOeHUsI Ha 6a30BOM YpPOBHE OCHOBHOH
06pasoBaTeJIbHOU MpOrpaMMbl, pejicTaBJIeHHbIX B PelepasbHOM ro-
CyZlapCTBEHHOM 06pa30BaTEJIbHOM CTaH/ApTe OCHOBHOTr'O 06IIero 06-
pazoBanusa (PrOC 000), a Takxke c yyéTtom [IpuMepHONU mMporpaMmsbl
BocnuTaHus U KoHlennuu npenosaBaHus yue6Horo npeamera «Pu-
3UKa» B 00pasoBaTeJsibHbIX opraHusainusax Poccuiickoit ®enepaiuy,
peaysn3yLUX OCHOBHbIE 0011[e00pa3oBaTe/bHbIE IPOrPaMMbl

NOACHUTE/IbHAA 3AMUCKA

Copepxxanue [IporpaMmMbl HanpaBjeHO Ha GOPMUPOBAHUE ecTe-
CTBEHHO-HAay4YHON IpaMOTHOCTH y4YalUXCsd M OpTraHMU3allhI0 U3Y-
yeHHUs1 QU3MKU Ha JesATeJbHOCTHON OCHOBe B Hell ydyuThIBaloTCA
BO3MOXXHOCTHU NpeJiMeTa B peasin3anuu tpeb6oBanut ®IroC 000k
MJIAHUPYEMBbIM JIMYHOCTHBIM M MeTanpeJMeTHbIM pe3yJibTaTaM
0o0y4yeHHs], a TAK)Ke MeXKITpeJIMEeTHbIE CBSI3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPeIMeTOB Ha YPOBHE OCHOBHOI'0 0011lero 06pa3oBaHUsA

B nporpamMmme onpe/ie/iIl0TCSI OCHOBHbBIE 1eJIU U3y4eHUs QU3UKHU
Ha ypOBHe OCHOBHOTO 00Iero o6pa3oBaHus, NJIaHUpyeMble pe3yJib-
TaTbl OCBOEHHUS Kypca GU3MKH: JUYHOCTHBIE, MeTallpeJMeTHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE)

[IporpaMMa ycTaHaBJIMBAET paclpefiejieHre yieOHOro MaTepuaJsa
1o rojaM ob6y4yeHus (1o kJaccaM), npejjaraeT NpUMepHYIO N0Cae/0-
BaTeJIbHOCTb U3y4YeHUs TeM, OCHOBAaHHYIO Ha JIOTUKe Pa3BUTHs NpeJ-
METHOI'0 COJZlepXKaHUs U YYETe BO3PACTHBIX OCOGEHHOCTEH y4alluxcs,
a TakXe MPUMEPHOE TeMaTHYeCKoe IJIaHHPOBaHHE C YKa3aHUEM KO-
JINYECTBa 4aCOB Ha U3y4YeHHE KaXKJ0H TeMbl U IPUMEPHOU XapaKTepH-
CTUKON y4eOHOU [esATeJbHOCTH y4allluXCsl, peajM3yeMod NpU U3y-
YeHHUU 3TUX TeM

[IporpaMMa MoXeT ObITh UCII0JIb30BAHA YYUTEJSIMH KaK OCHOBA /151
COCTaBJIEHUS] CBOMX pabouux nmporpaMmm [lpu paspaboTke pabo- yei
MporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUH JOJKHBI ObITh YITEHBI

BO3MOXXHOCTHU HCII0JIb30BaHHUS 3JIEKTPOHHBIX (uudpoBhIX)
00pa3oBaTe/bHBIX PECYPCOB, ABJASIOMUXCA YIeGHO-METOJUUECKU- MU
MaTepuasaMu  (MyJbTUMeAUHHbIEe MpPOrpaMMbl, 3JIEKTPOHHbIE

y4eOHUKH U 33Ja4YHUKH, 3JIEKTPOHHbIe OHWOJIMOTEKH, BUPTYyaJbHbIE
JIabopaTOpHUH, WUTPOBbIE NMPOTPaMMBbl, KOJJIEKLIUU IUGPOBBIX 06pa-
30BaTeJIbHBIX PECYPCOB), peaju3yoIHUX AUJAKTUYECKHE BO3MOXK-
HocTHu UKT, coepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOATEJb- CTBY
06 06pa3oBaHUU

[IpuMepHas pabodass mporpaMMa He CKOBBIBAeT TBOPYECKYI0 MHHU-
LUATHUBY YIUTEJEH U NMPeJloCTaBJIsIeT BO3MOXKHOCTH [JIsl pean3aluu
Pa3JIMYHBIX METOAMYECKHX [10AX0/I0B K IpenojaBaHruio GU3UKHU N1PU
YCJIOBUH COXpaHEHH 06513aTeJIbHOM YaCTH CoAeprKaHUs Kypca

4 MpumepHaa paGoyas nporpamma



OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3UKA~»

Kypc ¢usuku — cuctemMoo6pas3ywiiuil Jisd eCTeCTBEHHO-HAayYHbIX
y4eOHBIX IpeJMEeTOB, I0CKOJbKY QpHU3UYeCcKHe 3aKOHBI JieXKaT B OCHO-
Be MPOLIEeCCOB U fAIBJI€HUH, N3yYaeMbIX XMMUeH, 6M0I0THeld, acCTPOHO-
Mued U ¢usndeckon reorpadpueit ®usrvka — 3TO NpeAMET, KOTOPbIN
He TOJIbKO BHOCUT OCHOBHOM BKJIa/i B eCTECTBEHHO-HAYYHYIO KApTUHY
MHpa, HO U NpeJocTaBJisseT HauboJiee sAICHble 00paslbl NPUMeHEHMUS
Hay4yHOIr'o MeTo/la NMO3HaHUsA, T e cocoba MoJydeHUs JOCTOBEPHBIX
3HaHUM o Mmupe HakoHel, ¢u3MKa — 3TO NpeaMET, KOTOPBIX HapsAAyC
JADYTMMHM  eCTeCTBEHHO-Hay4YHbIMHU NpeJMeTaMH [JIOJDKEH JaTh
LIKOJIbHUKAM Npe/cTaBJeHre 00 yBJeKaTeJbHOCTH HAay4YHOro HccJie-
JlOBaHUA U PaJlOCTH CaMOCTOSATEJbHOTO OTKPBITHUA HOBOI'O 3HAaHHUA

OpfHa 13 rJ1aBHbIX 3a/a4 GHU3U4YeCKOro o6pasoBaHUs B CTPYKType
o61iero o6pa3soBaHusi COCTOUT B pOPMHUPOBAHUU eCTeCTBEHHO-Hay4-
HOU I'PaMOTHOCTH U MHTEpPeca K HayKe y OCHOBHOM MaccChl 06y4alo-
LUXCs, KOTOpble B JAajbHeHIIeM OyAyT 3aHATbI B CaMbIX pPas3HO-
06pas3HbIX chepax AeATesibHOCTU Ho He MeHee BaXkHOU 3a/iauell sB-
JIsieTCs1 BbIIBJIEHHE U MOJrOTOBKA TaJaHTJ/MWBbBIX MOJIOJBIX JIOJeHN
JAJIs1 MPOJO/KEHHSI 0O0pa3oBaHUA U JajibHeNIed npodeccrnoHanb-
HOM [J1eITeJIbHOCTH B 06J1aCTH €CTEeCTBEHHO-HAYYHBIX HUCCJIeJ0BaHUH
U CO3/JJaHMH HOBBIX TeXHOJ0rui CorjaacHo NpUHATOMY B MeX/AyHa-
POJHOM COOGILIECTBE ompeneneHno, «EcTecTBEHHO-HAay4Hasl rpa-
MOTHOCTb — 3TO CIIOCOOHOCTD YeJI0BEKA 3aHUMATh aKTUBHYIO I'PaXK-
JAHCKYIO MO3ULIHIO 110 06111eCTBEHHO 3HAaYUMbIM BOIIPOCaM, CBSA3aH-
HBIM C eCTeCTBEHHbIMU HayKaMH, U ero TOTOBHOCTb MHTEPEeCcOBaThCA
eCTeCTBEHHO-HAayYHbIMH HJessMH HaydyHO rpaMOTHBIH 4YesOBeK
CTPEMUTCS yYacTBOBATh B apryMeHTHPOBAaHHOM O06CYXK/EHUHU TIPO-
6J1eM, OTHOCSIIIMXCS K €CTeCTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO
TpebyeT OT Hero cjeylX KOMIIeTEHTHOCTEH:

—Hay4YHO 0G'bSICHATH SIBJIEHUH,
—OlLleHUBaTh U NOHUMAaTb 0COGEHHOCTH HAyYHOTO HUCCJIel0BaHMUs,
—HHTEpPNpPeTUPOBATh JAaHHbIE W HCIOJb30BaTh HAy4YHbIE JOKa3a-

TeJIbCTBA JJIs I0JIy4eHHUs BbIBOJOB »

H3ydyeHue GU3UKU CIOCOOHO BHECTU pelIalolui BkJaaJ B GopMu-
pOBaHMeE eCTeCTBEHHO-HAYYHOU rPaMOTHOCTH O0YYaIOI X CS

LEN U3YYEHWA YHEBHOIO NPEAMETA «OU3NKA~»

Llesin n3y4yeHust PU3MKH HA YpPOBHE OCHOBHOTIO 0611iero o6pasoBa-
HUA onpeZiesieHbl B KoHLeNuy npenojgaBaHus y4eGHOT o peaMeTa
«®Pusuka» B o6pa3oBaTesbHbIX opraHu3anusax Poccuiickoii Pepepa-
LMY, peasM3yIolLIMX OCHOBHble 06lleob6pa3oBaTesibHble MPOrpaMMBbI,
yTBepAEHHOU pewmeHueM Kossiernn MuHuHCTepcTBa NpocBelleHUs
Poccutickoit Pegepanuu, npoTokos oT 3 nekabps 2019 r Ne I[IK-4BH
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Llesnu usyyeHusi PU3UKU:

—npuobGpeTeHNe UHTEpPeca U CTPEMJIEHHsT 00YYalIUXC K Hayd-
HOMY M3Y4YEHUIO NMPUPOJbl, PA3BUTHE HUX HHTEJNJIEKTyalbHbIX U
TBOPUYECKUX CIIOCOGHOCTEN;

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

—dopMUpOBaHUE HAYYHOTO MUPOBO33pEHUS KaK pe3yJibTaTa U3y-
YeHHUsI OCHOB CTPOEHHUS MaTePHUHU U PyHJaMeHTaJIbHbIX 3aKOHOB
dusuky;

—dopMHupoBaHUe NpeACTaBJIEHUH O posiu PU3UKU Il PA3BUTHUSA
APYTHUX eCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

—pasBUTHE NpeJiCTaBJeHUN 0 BO3MOXKHBIX chepax O6yayiiel npo-
deccruoHa/NIbHOU JeTEJbHOCTH, CBI3aHHOW ¢ GU3UKOH, IOAT0-
TOBKA K JaJIbHEHIIEMY 0GYYEHHIO B 3TOM HalpaBJIeHUH
JlocTXeHHe 3TUX LieJied Ha YpOBHE OCHOBHOTO 061ero o6pa3oBa-

HUsI 06eClIeYUBaEeTCA PellleHHeM CIeAYIOIUX 3a/1a4:

—mnpuo6GpeTeHre 3HAHUNW O JJUCKPETHOM CTPOEHHHU BELIECTBA, O Me-
XaHUYECKHUX, TEMJIOBBIX, 3JIEKTPUYECKUX, MATHUTHBIX U KBAaHTO-
BbIX IBJIEHUSX;

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

—O0CBOEHHEe MEeTO/IOB pelleHUs] MPOCTENUIINX PACYETHBIX 33/ja4 C UC-
MOJIb30BaHUEM (PUIUYECKUX MOoJiesied, TBOPUYECKHUX M MpPaKTU-
KO-OpHEeHTUPOBAHHbBIX 33/aY;

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

—OCBOeHHEe NMPUEMOB paboThl ¢ HHPopMaIued GU3NIECKOTO Comep-
»)KaHWsl, BKJIIOYass MHGOPMALIMI0O O COBPEMEHHBIX JIOCTHXKEHHUAX
$puU3UKH; aHAJIU3 U KPUTUYECKOE OlleHUBaHHe HHOOpMaIUH;

—3HaKOMCTBO cO cpepamMu NpodecCHOHANBLHOU AesiTeJbHOCTH, CBS-
3aHHBIMH C QU3UKOU, U COBPEMEHHbIMU TEeXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTUXKEHUIX GU3UYECKOU HAYKHU

MECTO YYEBHOIO NMPEAMETA «®U3UKA~> B YHEBHOM MJAHE

B cootBercTBUU ¢ PTOC 000 dusuka sBAsAeTCS 00s3aTEJbHBIM
NnpeJMeTOM Ha ypOBHE OCHOBHOTO o06mero o6pasoBaHus JlaHHas
nporpaMmma IpejycMaTpuBaeT u3ydyeHue PpU3UKU Ha 6GAa30BOM ypOB-
He B 00béMe 238 4 3a Tpu roza obydeHus mo 2 4 B HeJesa0 B 7
1 8 kjaccax 4 1o 3 4 B Hefeslo B 9 kiacce B TemaTtuyeckoM mJa-
HUPOBAHUM i1 7 M 8 KJaccoB NpeAnoJaraeTcs pe3epB BpPeMEHH,
KOTOPBIH yYUTeJb MOXET MCIO0JIb30BaTbh 110 CBOEMY YCMOTPEHMHIO,a
B 9 KJ1acce — MOBTOPUTEJNBHO-06001AIUNA MOAYJIb

6 MpumepHaa paGoyas nporpamma



COAEPXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 knacc

Paspes 1. Pu3uKa M eé poJib B IO3HAHUM OKPY Kalolllero Mupa
dusnka — Hayka o npupoje fAsaeHusa npupozbl (MCl) dusuue-
CKHe sIBJIeHHUA: MeXaHH4YeCKHe, TeIJIOBble, 3JIeKTpUYeCKHe, Mar-
HUTHBIE, CBETOBbIE, 3ByKOBbIE
Pusnyeckue BeJIMYMHBbI M3MepeHue ¢pu3nMyecKUX BeJUIUH Pu-
3udeckue npubopsl IlorpemHocTs M3MepeHUN MexayHapoaHas
cUCTeMa eUHULL
Kak ¢usuka u apyrve ecTecTBeHHble HAyKH HM3y4alOT NPUPOAY
EcTecTBeHHO-HAy4YHBbIM MeTOJ NO3HaHMs: HabJl0JeHHe, MOCTaHOBKA
HAy4YHOT'0 BOIIPOCA, BblJBWXXeHHUE TUIOTe3, IKCIIePUMEHT IO NPO-
BepKe rumnoTes, o6'bsiCHeHHe HabJo/laeMoro sfBJjJeHUss OnucaHue
du3nIeCcKUX ABJIEHUU C TOMOIIbIO MO/JlesIel
demoncmpayuu
1 MexaHHUYecKUe, TEIJIOBbIE, 3JIeKTPUYECKHEe, MAarHUTHbIE, CBe-
TOBBIE ABJIEHUS
2 dusnyeckre NpUOOPLI U Npoliefypa NPpsSIMbIX U3MepeHUN aHa-
JIOTOBBIM M IUPOBBIM NPHUOGOPOM
Jlabopamopubie pabomot u onvimol?
1 OnpepesieHUe LeHbI JeJIeHUsl IIKaJbl U3MEPUTEJbHOTO NpH-
6opa
2 3MepeHHe pacCTOSAHUMN
3 H3mMepeHHe 06bEMA XKUJKOCTH U TBEPJOro Tesa
4 OnpefiesieHHe pa3MepoB MaJibIX TeJl
5 NsMepeHue TeMnepaTypbl IpHU NOMOIIHU KUJKOCTHOTO TepMo-
MeTpa U JaT4YMKa TeMIepaTyphbl
6 IlpoBeseHre uccle0BaHUSA MO NPOBEPKE 'MIOTE3bI: JAJbHOCTD
NnoJiéTa apHKa, MyI1eHHOT'0 TOPU30HTAJbHO, TeM 60JIbIIe, YeM
6oJibllle BbICOTA MTyCcKa

Pa3gesn 2. [lepBoHaya/ibHbIe CBeJeHUA O CTPOEHUHU BellecTBa
CTpoeHUe BelleCcTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl ONbITHI,
JoKa3bIBawlre JUCKPETHOE CTPOEHUE BelllecTBa

1 MC — s/71eMeHTHI COJZlep>KaHHUs], BKJIIOYaKLMe MeXIpeJMeTHble CBS3H,
KOTOpble NoApo6Hee paCKPBIThI B TEMAaTHYECKOM IIJIAHUPOBAHUHU

2 3nech U fjajiee NIPUBOJUTCA PACIIMPEHHBIA IepedyeHb JIaGopaTOPHBIX pa-
60T M ONIBITOB, U3 KOTOPOTO YYUTeJIb JleJlaeT BBIGOP 10 CBOEMY YyCMOTpe-
HHUIO U C y4€TOM CIIMCKa 3KCIIepUMeHTaJbHBIX 3a/laHUH, IpejiaraeMbix
B pamkax OI'D no pusuke
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JlBu>keHH e yacTul BeljecTBa CBA3b CKOPOCTH JBUXKEHHUS YaCTHUILC
TeMnepaTtypoil BpoyHoBckoe aBu>keHue, n1uddy3ua Bsaumopei-
CTBHE YaCTHUI] Bell[eCTBA: NPUTs>)KEHHE U OTTAJIKUBaHUE

ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTeN
U TBEPABIX (KPUCTA/INYECKHX) Tes B3auMOCBA3b MeXAy CBOU-
CTBaMM BeleCTB B pa3HbIX arperaTHbIX COCTOSHHUSX U UX aTOM-
HO-MOJIEKYJISPHBIM cTpoeHueM OCOGEeHHOCTH arperaTHbIX COCTOSI-
HUM BOJIbI

Hdemoncmpayuu

1 HabnropeHue 6POYHOBCKOTO JBHKEHUS

2 Hao6awpenue nudpdysuu

3 HabsawpaeHue siBJieHUN, OOBACHSAIOIIUXCHA NPUTSXKEHHUEM WU
OTTaJIKMBaHHWEM YacTHI BellleCTBa

JlabopamopHuvle pab6omovl u Onbimbl

1 OueHka guaMeTpa aToMa MeTOJOM pPsJ0B (C HCHOJIb30BAaHHUEM

doTorpaduit)

2 OnbIThI 10 HAGJIIOAEHUIO TENJIOBOI0 paclIUPEHUs ra3oB

3 OnbITHI 10 O6HAPYKEHHUIO JEeHUCTBUS CUJI MOJIEKYJIIPHOTO MPU-

TSHKEHUs

Pazgen 3. [IBUKeHHe U B3aUMOJAENCTBHE TeJl

MexaHHUYecKoe JBUXeHUe PaBHOMepHOe U HepaBHOMepPHOe J1BU-
>keHHe CkopocTb CpeZHsAs CKOPOCTb NIPH HEPAaBHOMEPHOM /[ BHXKe-
HUU PacyéT nyTHu U BpeMeHHU [ BUXKeHUs

flBieHne MHepUMU 3aKOH MHepLUU B3aumopelcTBHe Tesa Kak
NpUYMHA U3MEHEeHHUs CKOPOCTH JBHXKeHUA Tes Macca kak Mepa
HHepTHOCTH Tesa [lsioTHOCTh BellecTBa CBA3b NJIOTHOCTH C KOJIU-
4yeCTBOM MOJIEKYJI B eJUHHIe 060'b€Ma BellleCTBa

Cusla Kak xapaKTepUCTHKa B3auMoJelcTBUA Tes Cusa ynpyro-
CTHU U 3aK0H ['yka M3MepeHHe cU/IbI C OMOLBIO AUHaAMoMeTpa fB-
JleHue TATOTEeHHUA U cuJa TshkecTH CHUila TSPKeCTH Ha ApYyrux mJa-
HeTax (MC) Bec Tesia HeBecoMocTb Ci102KeHU e CUJI, HAllpaBJIeH- HbIX
no ogHou npsaMol PaBHogelcTBylowmasa cua Cusia TpeHuda TpeHue
CKOJIb)KEHUS U TpeHHe Nokosi TpeHue B npupose u TexHuke (MC)

Hemoncmpayuu

1 HaGuroeHre MeXaHUYeCKOT0 IBH>KEHHU Tesaa

2 3MepeHHEe CKOPOCTH NPSIMOJUHEHHOTO JBHKEHHUs

3 Hab6usrozeHue siBJeHUS UHEPLIUU

4 Hab6usrofieHre U3MEHEHUS CKOPOCTU IPU B3aUMOJENCTBUH TeJl

5 CpaBHeHHE Macc 110 B3aUMOAEUCTBUIO TeJ

6 CJiokeHUe CUJI, HallpaBJIeHHbIX 110 OJTHOW NpsIMOU

8 MpumepHaa paGoyas nporpamma



Jabopamopuvie pabomuvl u onvimol

1 OnpepesieHHMe CKOpPOCTH pPaBHOMEPHOTO /[IBIDKeHHUs (LIapuka
B JKM/IKOCTH, MOJIeJIU 3JIEKTPUYECKOT0 aBTOMOGHJISI U T 1 )

2 OnpepesieHue cpeJiHEN CKOPOCTU CKOJIbKeHUS 6pycKa WU Lia-
pHKa IO HAKJIOHHOU IJIOCKOCTHU

3 OnpepesieHue NJIOTHOCTY TBEPAOrO TeJa

4 OneIThl, [AEeMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsiKeHUsA (fJe-
dopmanum) NpyKUHBI OT TPUJIONKEHHOHN CUJIbI

5 OnbITHI, AEMOHCTPUPYIOIHE 3aBUCUMOCTb CHUJIbl TPEHUS CKOJIb-
’KEeHHUs OT Beca TeJla U XapaKTepa CONPUKACAIIUXCA ITOBepX-
HOCTeu

Pa3gen 4. laB/ieHMe TBEPABIX TeJl, YKUJKOCTEel U ra3oB
JaBnenue Crnoco6bl YyMeHbIIeHHUs U yBeJM4YeHUs JaBjeHus JlaB-
JleHWe rasa 3aBUCHMOCTb J|aBJIEHHUs rasa oT 00'bEMa, TeMIepaTyphl
[lepenaya paBjieHUSA TBEPABIMH TeJlaMH, *KUAKOCTSIMHM U Tra3aMu
3akoH Ilackana [IlHeBMaTH4ecKHe MallMHbl 3aBUCUMOCTb JaBJie-
HUS KUJAKOCTH OT ryy6uHbl ['Mapocratudeckuil napagokc Coob-
armmuecd cocyansl 'mapaBandyeckue MexXxaHU3Mbl
AtMmocdepa 3eman u atmochepHoe fAaBseHue [IpuduHBI cyle-
CTBOBaHUs BO3AYILIHONW o60oJsiouku 3eMau OnbiT Toppuuennau Us-
MepeHUe aTMochepHOro JaBjeHUs 3aBUCUMOCTb aTMocdepHOro
JlaBJI€eHHSI OT BBICOTHI HaJ, ypoBHeM Mops [Ipubopsl s n3MepeHus
aTMochepHOro JaBjaeHus
JlelicTBYeE )XUJKOCTH U ra3a Ha NOTPY>KEHHOE B HUX TeJio BeiTa-
kuBawas (apxuMmenoBa) cuya 3akoH Apxumegna [linaBaHue Tes
BoszgyxonsiaBaHue
demoncmpayuu
1 3aBUCHMOCTH AaBJIEHUA rasa 0T TeMIepaTyphl
2 Ilepenaya faBJIeHUA XXHUJKOCTBIO U Fa30M
3 Coob6mawirecss CoCyabl
4 I'mapaBJIUYeCKUH nIpecc
5 IlposiBieHue pelcTBUA aTMOCPEPHOTro AaBJIEHUS
6 3aBHCHMOCTDb BBITAJIKUBAIOIIEH CHUJIbI OT 06'bEMA MOTPYKEHHOMN
4acTH TeJia U IJIOTHOCTH XXUJKOCTH
7 PaBeHCTBO BbITaJIKUBaWIel CUJIbl BeCy BBITECHEHHOU KU KO-
CTHU
8 YcsioBre n1aBaHUA TeJl: JIaBaHHe WJH NMOTpyKeHHe TeJ B 3a-
BHCHUMOCTHU OT COOTHOLLIEHUS IJIOTHOCTEHN Tesla U XKUJIKOCTU
Jabopamopuvie pabomul u onvimol
1 UccnepoBaHue 3aBUCUMOCTH Beca TeJa B BoJie OT 06'béMa MOrpy-
’KEHHOM B XKUAKOCTb YaCcTHU TeJia
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2 OnpejiesieHre BbITaJKHUBallel CUJbI, AEUCTBYIOLEN HaA TeJlo,
NOTrpy>KEHHOE B )KUJAKOCTb

3 IIpoBepka HE3aBUCUMOCTH BbITAJKHUBAKILIEN CUJIbI, JEeHCTBYIO-
1leH Ha TeJIo B XKUIKOCTH, OT MacCChI TeJia

4 OnbITHI, AEMOHCTPUPYIOIYE 3aBUCUMOCTb BBhITAJIKUBaKOLIEN CUJIBI,
JelCTBYOIEeN Ha TeJIo B )KUJKOCTH, OT 06'b€Ma MOTPY- ’KEHHOU B
KUAKOCTb YaCTH TeJa U OT IJIOTHOCTH XUAKOCTHU

5 KoHcTpyupoBaHHe apeoMeTpa WJM KOHCTPYHPOBAaHUE JIOAKU
U onpepesieHue eé rpy30no04bEMHOCTH

Paszzaen 5. Pa6oTa M MOLIHOCTb. JHEpPrusi
MexaHuveckasi pabora MomHOCTb
[lpocThle MexXaHU3MBI: pbIYar, OJIOK, HAKJOHHAas IJOCKOCThb
[IpaBu/si0 paBHOBecus poluara [I[puMeHeHMe npaBUJa paBHOBeCUs
pblyara K 6s1oky «3oJioToe mpaBuyio» MexaHUKH KIIJI mpocTeix
MeXaHU3MOB [IpocTbie MeXaHHU3MbI B OBITY U TEXHHUKE
MexaHunvyeckas sHepruss KnHetudeckasi ¥ noTeHL MaJbHasl 3HeP-
rus [IpeBpainjeHye 04HOr0 BUJa MeXaHUYEeCKOW SHEPTrHUU B APYrou
3aKOH COXpaHeHUs IHEPTruu B MexaHHUKe
demoncmpayuu
1 IMpuMepbl IPOCTBIX MEXaHU3MOB
JlabopamopHuvle pab6omuvl u OnbimMmbl
1 OnpefnesieHre pabOThl CUJIbI TPEHUS PU PaBHOMEPHOM JBUXKe-
HHUM TeJla 10 FTOPU30HTAJIbHOU NOBEPXHOCTH
2 UccnepoBaHue YCI0BUM paBHOBeCHSA pbluara
3 HU3mepeHnue KII/l HakJIOHHOM JIOCKOCTU
4 HM3y4yeHHe 3aKOHA COXpPaHEHHsI MeXaHUYeCKOU 3Hepruu

8 knacc

Pa3zaes 6. TensioBbIe ABJIEHUS

OCHOBHBbIE TOJIOXKEHUS MOJIEKYJIAPHO-KUHETUUYECKONH Teopuu
CTpoeHuUs BellecTBa Macca ¥ pasMepbl aTOMOB U MoJieKyJl ONbITHI,
MOATBEPXKJAIOle OCHOBHbIE NOJIOXKEHHUS MOJIEKYJISIPHO-KMHETUYe-
CKOU TeOpHUH

Mogenu TBEPZOToO, )KUJKOT0 U ra3006pa3HOro COCTOsIHUH Bellje-
ctBa Kpucrannuueckue u amopdHbie Tesa O6bsiCHEHUE CBOUCTB
rasos, )XUJKOCTeH U TBEPABIX TeJl HA OCHOBE MOJIOXKEHUH MOJIEKY-
JIHpHO-KI/IHeTI/I‘{eCKOﬁ Teopuu CMayuBaHue U KalmnJuJidpHbI€ ABJIE-
HuUs TenioBoe pacUIMpeHUE U CXKaTHE

TemnepaTtypa CBsA3b TeMIlepaTypbl CO CKOPOCTbIO TENJIOBOTO JIBU-
KEeHHUAd 9aCTHlL,

10 MpumepHaa paGoyas nporpamma



BHyTpeHHss sHeprusi Cnoco6bl U3MeHEeHHsI BHYTPEeHHEN 3Hep-
TUU: TeIJloNepesada U coBeplleHUe paboThl Buawl Tensomnepegavyu:
TENJIONIPOBOAHOCTb, KOHBEKIIUsI, U3JIyUeHHE

Kosn4yecTBO TemoTsl Ye/bHasA TelJIOEMKOCTb BellecTBa Te-

JI006MeH U TelJIOBOe paBHOBeCHe YpaBHeEHUeE TelJIoBOro 6asiaHca

[lnaBsieHWe W OTBepJieBaHUE KPHUCTAJIMYECKUX BEUIECTB Y esib-
Had TelJloTa mJaBJjeHUs [lapoo6pasoBaHue U KoHJeHcanusa Hcma-
penune (MC) Kunenue YaeabHas TemoTa apoo6pa3oBaHus 3aBH-
CHUMOCTb TeMIIeEpaTypbl KUIIEHUSA OT aTMOCOEPHOro JaBJIEHUS
BaaxkHocTb Bo3ayxa
JHeprua TONJIMBa YJeJ/bHad TeNJ0Ta CrOpaHud
[MpuHIMOBl paboThl TemyoBbIX asuraresneid KIIJ| TemioBoro
ABuUraresis TensioBble ABUraTeJH M 3alllUTa OKpYyKamwllel cpefbl
(MC)
3aKOH COXpaHeHHA U NpeBpallleHHs 3Hepruy B TEeNJIOBBIX NPO-
neccax (MC)
Hdemoncmpayuu
1 HabnrogeHue 6POYHOBCKOTO JBHKEHUS
2 Hao6awpaenue nuddysuu
3 HabutogeHue siBJIeHUM CMauyMBaHUS U KaNUJUISAPHBIX sIBJie-
HUH

4 Hab6uropeHue TENJIOBOTO pacliMpeHUs TeJ

5 HU3MeHeHUe faBJieHUs ra3a Npy U3MeHEHUH 06'béMa U HarpeBa-
HUH UJIU OXJIAXKAEHUU

6 [IpaBuJia U3MepEeHUs TEMIIEPATYPHI

7 Bupapl Tensionepenadyu

8 OxJtakAeHue TPU COBEPLIEHUH PABOTHI

9 HarpeBaHue MpHU COBEPIIEHUH PAGOTHI BHEITHUMU CUJIAMH
10 CpaBHeHUE TENJIOEMKOCTEN pa3IUYHbBIX BEleCTB
11 Ha6arogeHre KUTIEHUS
12 Hab6usrofieHHe MOCTOSIHCTBA TeMIIepaTyphl MPHU NJIaBJI€HUH
13 Mojenu TENJIOBLIX JABUTraTeJer

Jabopamopuvie pabomul u onvimol

1 OnbITHI IO OGHAPYKEHUIO JIEUCTBUS CHUJI MOJIEKYJISIPHOTO MpPH-

TSXKEHUs

2 OnbITHI 10 BhIpAalJMBaHHUIO KPHUCTAJJIOB MOBAapEHHOU COJIH UJIU

caxapa
3 OnbIThI 10 HAGJIIOIEHUIO TEIJIOBOIO pacliupEeHUs ra3oB, XU/l-
KOCTel M TBEPJBIX TeJ

4 OmnpejeneHye aBJeHUsS BO3/Ayxa B 6aJJIOHe INPUIA

5 OneITHI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JaBJIE€HUS BO3JyXa
OT ero 06'b€Ma U HarpeBaHUs WU OXJIAXKAEeHUS
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6 [lpoBepka runoTesbl JUHEWHONW 3aBUCUMOCTHU JJIMHBI CTOJIOHKA
KUJIKOCTU B TEDMOMETPHUUYECKOUN TpyOKe OT TeMIepaTyphl
7 HabsrofeHue U3MeHeHUs BHYTpeHHel 3Hepruu TeJsa B pe3yJb-
TaTe TeIJoNepejadyd U paboThl BHELIHUX CHJ
8 UcciienoBaHue siBJIeHUA TeNJIOOOMeHa IPU CMeLIUBaHUU XO-
JIOOHOU U ropsiuyeur BoAbl
9 OnpepesieHHe KOJUYeCTBA TEMJIOThI, IOJYy4YeHHOT0 BOJOU NpHU
TenJIOOOMeHE C HarpeThIM MeTa/JINYECKUM IIUJIUHAPOM
10 OnpenesieHre yae/IbHOU TENJIOEMKOCTH BellleCcTBa
11 HUccnenoBaHue npouecca ucnapeHus
12 OnpepesieHWe OTHOCUTEJIBHOM BJIQ)KHOCTH BO3AyXa
13 OnpepeneHue yieJIbHOW TEMJIOTHI IJIaBJeHUs JIbJA

Paspaen 7. dleKTpUYeCKUe U MarHUTHbIE SIBJIEHUS

JnexkTpusanua Tes JlBa poja 3JIeKTpUYeCKUX 3apafoB Bsanmo-
JeWCTBUe 3apsDKeHHBbIX Tesl 3akoH KysoHa (3aBHCHMOCTB CHJIBI
B3aMMOJeMCTBUA 3apAKEHHBIX TeJl OT BeJWYMHBI 3apA/0B U paccTo-
AHUA MeXJy TeJaMH)

dusiekTpuieckoe noJie Hanps»k€éHHOCTb 3JIEKTPUYECKOTO MOJIs
[IpyHLMI Cynepno3ULUH 3JIeKTPHUYEeCKHX Nosiel (Ha KauyeCTBEHHOM
YPOBHE)

HocuTenu asieKTpU4YeCKUX 3apAa[0B JJeMeHTapHbIN 3J1eKTpUde-
ckuil 3aps CtpoeHue aToMa [IpOBOAHUKHU U AU3JIEKTPUKHU 3aKOH
COXpaHEeHHUs JIeKTPUYECKOro 3apsaja

JJIeKTpUUYeCcKHUi TOK YCJIOBUS CyILlleCTBOBAHUA 3JIEKTPUUYECKOr o
Toka MCTOYHHKHM NOCTOAHHOro Toka JleHCTBUA 3JIeKTPHUYECKOIO
ToKa (TemnjioBoe, XUMHYECKOE, MarHUTHOE) JJeKTPUIYECKUH TOKB
KUJKOCTSIX U ras3ax

JdsekTpudeckad Lenb Cusa Toka JJIeKTpPUYECKOe HalpsKeHue
ConpoTHB/JeHHe NPOBOAHUKA YJeJbHOE CONPOTHUBJEHHE BellecTBa
3akoH OmMa a5 yyacTka nenu [locnenoBaTesibHOe U NapaJjljie/lbHOe
coeJlMHeHMe IPOBOJHHUKOB

PaboTa M MOIIHOCTB 3JeKTpUYecKOoro Toka 3akoH /Jhxoyasa—
JleH1ja dyleKTpHUYecKHe Lield U TOTPeOGUTeNH 3JIEKTPUYECKON aHep-
ruu B 66ITy KopoTkoe 3aMbIKaHHEe

[locTostHHBIEe MarHUTHI B3anMoelcTBHE NMOCTOSHHBIX MarHu- TOB
MarauTHoe noJjie MarHUTHOe 1noJie 3eMJIU U ero 3HaueHHue JJis )KU3HU
Ha 3emJsie OnbIT JpcTefia MarHUTHOe MoJie 3JIEKTPUYECKOro TOKa
[IpyuMeHeHMe 3JIeEKTPOMAarHUTOB B TexXHUKe /[lelicTBHMe Mar- HUTHOIO
10JIs1 Ha IPOBOJAHUK C TOKOM JJIEKTPOJBUTaTe b IOCTOSIH- HOI'O TOKa
Hcnosb3oBaHue 3/eKTpoJBUraTeslell B TeXHUYECKUX YCTPOWCTBAX M
Ha TpaHCIOpTe
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OnbiTel @apasea fABieHUe 3J1eKTpOMarHUTHON MHAYKUUH [Ipa-
BuJo JleHua diekTporeHepaTtop Crnoco6bl MOJIy4eHHsI 3JeKTpUuie-
CKOU 3HEPTUU IJEKTPOCTAHIIUH HAa BO30OHOBJIIEMbIX UCTOYHUKAX
3Hepruu

demoncmpayuu

1 3nekTpusayud Teua

2 /IBa poJa 3/ieKTpUYECKUX 3apsi0B U B3aUMOJEWCTBUE 3apf-

KEHHBIX TeJl

3 YcTpoHCTBO U AelCTBHE 3JeKTPOCKOoNa

4 JneKTpocTaTU4decKass MHAYKLIUSA

5 3aKoH coxpaHeHUs 3JIEKTPUUYECKHUX 3aPsi/I0B

6 [IpOBOAHUKU U JUITEKTPUKHU

7 MoJjenupoBaHue CUJIOBBIX JIMHUHN 3JIEKTPUUYECKOTO MOJIA

8 UCTOYHHKM NOCTOSTHHOTO TOKA

9 [lelicTBUA 3JIEKTPUYECKOI'0 TOKA
10 3/1eKTpUYECKH U TOK B 3KHUJKOCTU
11 I'a3oBBIN pa3pafg,

12 3aMepeHHe CHUJIbl TOKA aMIIEPMETPOM
13 3MepeHUe 3/IeKTPUYECKOT0 HANPsP)KEHUS] BOJbTMETPOM
14 PeocTaT ¥ MarasuH CONIPOTHUBJIEHUH
15 BsaumMojelcTBUEe NOCTOSSHHBIX MarHUTOB
16 MogennpoBaHMe HEBO3MOXKHOCTH pa3/ieJIeHUd NOJI0COB Mar-
HUTa
17 MopenvpoBaHHe MarHUTHBIX MOJIel NOCTOSIHHBIX MarHUTOB
18 OmnbIT IpcTena
19 Mar"HuTHOe 1noJie ToKa JJIEKTPOMarHuT
20 JleiicTBHe MarHUTHOTO MOJIsI HA NPOBOJHUK C TOKOM
21 dnekTpoABUTraTe b IOCTOSSHHOrO TOKA
22 HccnepoBaHUe SIBJIEHUS 3JIEKTPOMAarHUTHOW MHAYKLIMH.
23 Onbrtel @apages
24 3aBUCUMOCTb HallpaBJIeHUs] UHAYKIJMOHHOTO TOKa OT YCJ0BUH
ero BO3HUKHOBEHHUS
25 JJIeKTporeHepaTop NOCTOSHHOTO TOKa
JlabopamopHuvle pab6omuvl u Onbimbl
1 OmBITHI MO HAGJIIOAEHU IO 3JIeKTPU3AIMH TeJI UHAYKIIUEeH U TPpHU
CONPHUKOCHOBEHUH
2 HccnenoBaHUe e CTBUS 3JIEKTPUYECKOTO M0JIsI HA MPOBOJAHU-
KU U AUIJIEKTPUKHU
3 Coopka U mpoBepKa paboThl 3JIeKTPUUYECKOH I[eNU MOCTOSTHHOTO
TOKa
4 V3MepeHUe U peryJIMpoBaHHe CUJIbI TOKA
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5 U3MepeHue U peryJiMpoBaHue HalpsXKeHHU S
6 HccienoBaHue 3aBUCUMOCTH CHJIbI TOKa, UAYILETO 4epe3 pe-
3UCTOp, OT CONPOTHUBJIEHUS PE3UCTOPa U HANPSXKEHUs] Ha pe3u-
cTope
7 OneITe], JleMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOIO CO-
MPOTHUBJIEHUS MPOBOJHHWKA OT €ro JJIMHBI, IJIOLUIAAU Iollepey-
HOTO CeYyeHUsI U MaTepHasa
8 [IpoBepka mnpaBuJia CJA0KEHHUs HANpPsXKEHUH NpU MOCJe0Ba-
TeJIbHOM COeJIUHEHHUH [IBYX PE3UCTOPOB
9 IlpoBepka npaBuJia AJis CUJblI TOKA NIPY NapasljleJlbHOM COeU-
HEHUU Pe3UCTOPOB
10 OnpepnesnieHrue pabOThI JIEKTPUIECKOTO TOKA, UAYIIETO Yepes
pe3ucTop
11 OnpegesieHHMe MOUIHOCTH 3JIEKTPUUYECKOT 0 TOKA, BblJeIs1eMOH
Ha pe3ucrope
12 HccnepoBaHre 3aBUCUMOCTH CHJIbI TOKA, UAYILIEro yepes JaM-
MOYKY, OT Hallps>XKeHH s Ha Hel
13 Onpepenenue KI1/| HarpeBaTens
14 HccnepoBaHWe MAarHWUTHOIO B3aMMOJEHMCTBUA NMOCTOSAHHBIX Mar-
HUTOB
15 HM3y4yeHHMe MarHUTHOIO NOJISI MOCTOSAHHbIX MarHUTOB IPH HX
00’ beUHEHUH U pa3/eJIEHUH
16 HccnepoBaHue feiCTBUA 3JIEKTPUYECKOTO TOKA HA MAarHUTHY1O
CTpeJIKY
17 OnbITHI, AEMOHCTpPUPYOLIME 3aBUCHUMOCTb CHJIbI B3aUMOJEN-
CTBHSA KaTyLIKHU C TOKOM U MarHUTa OT CUJIbl TOKa U HanpanJie-
HUA TOKa B KaTyIlKe
18 HU3y4yeHne AeHCTBUSA MAarHUTHOTO MOJI HA NIPOBOJHUK C TOKOM
19 KoHcTpyupoBaHMe U H3ydeHHUe paboOThl 3JeKTpoJBUraTess
20 Usmepenue KI1/] anekTpoBUTraTeJbHON YCTaHOBKHU
21 OnpIThI 10 UCCAEe[0BAaHUIO IBJIEHUA 3J1eKTPOMarHUTHOW UHAYK-
LIMH: HCCleloBaHUe NU3MEHEHUN 3Ha4YeHUA U HallpaBJIeHUA UH-
AYKIIMOHHOT'O TOKa

9 knacc

Pa3zaen 8. MexaHU4YeCKHe ABJI€HUA

MexaHHu4yeckoe ABHUXEHHe MaTepI/IaI[bHaH Touka Cucrema OT-
cyéta OTHOCHUTEJBHOCTb MeXaHHYeCKOTro ABHUXXEHUA PaBHOMepHoe
NpsIMOJIMHENHOe ABKeHUe HepaBHOMepHOe MpsSIMOJIMHENWHOE J[BU-
keHue CpeJHAA1 U MFHOBEHHAasl CKOPOCTb TeJjla IPpU HepaBHOMeED-
HOM JBW>KE€HUU
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Yckopenne PaBHOycKOpeHHOe NpsIMOJIMHEeNHoe JBuxeHue CBo-
6oaHoe nagenre OnewiThl Manunes
PaBHOMepHOe JBM)XeHHe N0 OKpYy>XHOCTH llepuos M yacrtoTa 06-
pamieHuss JIMHelHasA W yrjoBas CKOpPOCTH lleHTpocTpeMuTe/JBbHOE
yCKOpeHUe
IMepBbIit 3akoH HbroToHa BTopo# 3akoH HbioToHa Tpetui 3a-
KOH HbploToHa [IpUHIMI Cynlepno3uL MU CHU
Cuia ynpyrocty 3akoH ['yka Cujia TpeHUA: cuJjia TPEHHUS CKOJIb-
>KeHMUs, CUJIa TPeHMUs M0KOos, [pyrye BU/bl TPEHUA
CuJa TSPKeCTHU U 3aKOH BCEMHUPHOTO TATOTEHUs Y CKOpeHHe CBO-
6osHOro mageHusa /IBmkeHue miaHeT Bokpyr CosHna (MC) IlepBas
KOoCMHYecKas ckopocTb HeBecoMOCTh U neperpysku
PaBHOBecHe MaTepHaJbHON TOYKM AOGCOJIOTHO TBEpPAOE TeJo
PaBHOBecHe TBEDPJAOro TeJsa C 3aKpeNnJiéHHOM ocblo BpallleHus Mo-
MeHT cuJbl lleHTp TsxKecTH
Umnysbc Tena HM3MeHeHue umMnysibca Umnysnbc cujbl 3akoOH
coxpaHeHHs UMIlyJbca PeakTuBHOe ABUXKeHUe (MC)
MexaHu4yeckasi paboTa U MOIIHOCTb PaGoTa cuj TSXKeCcTH, yIpy-
roctH, TpeHusa CBs3b 3Hepruu U pabotsl [loTeHMaIbHAasA SHEPTrUs
TeJla, NOAHATOr0 HaJ, NOBEPXHOCTHIO 3eMJU [loTeH Ma/IbHAs1 9Hep-
rusa cxatoi npyxuHbel Knnetnyeckas sHeprusa Teopema o KHHe-
THU4YeCKOH 3HepruM 3aKOoH COXpaHeHUs MexXaHU4YeCKOW 3Hepruu
Hdemoncmpayuu
1 Ha6usroieHre MeXaHUYEeCKOTOo JBM)KEHHUSI TesJla OTHOCHUTETbHO
pasHBIX TeJ OTCYETA
2 CpaBHeHMe NyTed U TPaeKTOPUH JBMKEHHUS OJHOTO U TOrO e
TeJla OTHOCHUTEJIbHO PAa3HbIX TeJ OTCYETa
3 sMepeHHe CKOPOCTHU U YCKOPEHUs NPSAMOJUHENHOTO [ BHXe-
HUA
4 HccienoBaHue NMPU3HAKOB PaBHOYCKOPEHHOIO JABWXKEHUA
5 HaGutozeHne JBUXKEHUS Tesla 10 OKPY>KHOCTHU
6 Ha6stofeHre MexaHU4YeCKUX IBJIeHUH, IPOUCXOAAIIUX B CU- CTEME
oTrcyéra «Tesexxka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JBM>KEHUH OTHOCUTEJIbHO KabUHeTa GU3UKHU
7 3aBUCHMOCTb YCKOpEeHHMs TeJsla OT MacChl TesJa U JAeWCTBylolLiel
Ha HeTo CHJIbI
8 HabGuroeHre paBeHCTBA CUJI PU B3aUMOJEUCTBUM TeJl
9 N3MeHeHMe Beca TeJa IPU YCKOPEHHOM JIBM>KeHUH
10 Ilepesadya MMy 1bca NIpU B3aUMOJENUCTBUHU TeJl
11 IIpeo6pa3oBaHHUs 3HEPTUHU NPU B3aUMOJENHCTBUU TeJ
12 CoxpaHeHUe UMITYJIbCA IPU HEYIIPYTOM B3aUMOLENCTBUU
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13 CoxpaHeHUe UMITyJibCa MPH abCOIIOTHO YIIPYroM B3auMOo/iei-
CTBUH
14 Hab6Juiro/ieHHe peaKTUBHOTO JBH>KEHHsI
15 CoxpaHeHHe MeXaHUYECKOW 3HEPTHUH MPHU CBOOOJHOM IMaJIEHUU
16 CoxpaHeHHe MeXaHW4YeCKOU 3HePryuHy NpH JBUXKEeHHUHU TeJsia MoJ,
JEeUCTBUEM NPY>KUHbI
Jabopamopuvie pabomuvr u onvimol
1 KoHcTpyHpoOBaHHe TpaKTa [AJ1d pa3roHa U JaJbHeHIlIero paBHo-
MEPHOro JBHXKEHMUS LIapHUKa UJIH TeJeXKH
2 OnpepesieHre cCpeJHEN CKOPOCTH CKOJIbXXEeHHUS OpyCKa UJIN IBU-
>KeHHs lIapHuKa 10 HAKJIOHHOM IJIOCKOCTH
3 OnpefenieHHe YCKOpeHUs TeJsa NIPU PaBHOYCKOPEHHOM JIBHKe-
HHH 110 HAKJIOHHOH IJIOCKOCTH
4 HccrnesoBaHue 3aBUCHMMOCTU NYTH OT BpeMEHU NPHU PaBHOYCKO-
PEHHOM /JIBM)KeHHUHU 6e3 HauyaJIbHOU CKOPOCTH
5 IIpoBepka rumnoTessbl: ecJad IPU PAaBHOYCKOPEHHOM JBHXXEHUH
6e3 HayaJIbHOW CKOPOCTH NMYTHU OTHOCATCA KaK psAJ, HEUETHBIX
4yuceJ, TO COOTBETCTBYIOLME NMPOMEeXYTKH BpeMeHH OJWHa-
KOBBI
6 UcciefoBaHMe 3aBUCHMOCTH CUJIBI TPEHUSA CKOJIbXKEHUS OT CHU-
JIbl HOpPMaJIBHOT O JlaBJIeHUd
7 OnpepneneHue KoadpdUIMeHTa TPEHUs CKOJIbXeHUd
8 OnpegnesieHHe XECTKOCTHU NPY>KUHbI
9 OmnpegeseHue paboThl CUJIbI TPEHHS NPU PAaBHOMEPHOM JIBHKe-
HUU TeJia 110 TOPU30HTAJbHON MOBEPXHOCTH
10 OnpepeneHue paboThl CHUJbl YIPYTOCTH NpPU NoJbEMEe rpysac
HCII0JIb30BaHUEM HEeNOABHKHOT0 U NOJBUXKHOI'0 6JIOKOB
11 M3yyeHHe 3aKOHA COXpaHEHUH SdHEPTUU

Pa3aes 9. MexaHn4YecKHe KOJIe6aHUA U BOJTHbI
Kosne6aTtenbHoe fBukeHUe OCHOBHbIE XapaKTEPUCTHUKHU KoJie6Ga-
HUH: MepuoJ, 4acToTa, aMIIUTy/la MaTeMaTUYeCKUH U TPYKUH-
HbIA MasgTHUKHU [IpeBpallleHHe 3HEPTHU NTPU KoJiebaTeJbHOM JABH-
KEHUU
3aTyxarnue Kojeb6aHusaA BeIHyK/1eHHbIe KoJiebaHusd Pe3oHaHC
MexaHu4YeckHe BOJIHbI CBOWCTBa MexXaHU4YeCKHX BOJIH [Ipo-
JOJIBHBIE U TTOoNlepeYyHble BOJIHBI J[JIMHA BOJIHBI U CKOPOCTH €€ pac-
mpocTpaHeHUsA MexXaHHU4YeCKHe BOJIHBI B TBEPIOM TeJie, CelicMuye-
ckue BoJsiHbI (MC)
3Byk 'poMKOCTh 3ByKa U BbicoTa TOHa OTpakeHue 3BykKa WH-
$pasByk U yJIbTpPa3ByK
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Hdemonucmpayuu

1 HaburosieHue kKoJsiebaHUH TeJ IOJ JEeMCTBHUEM CHJIbl TSXKECTH
Y CUJIbl YIIPYTOCTHU

2 HabarogeHue Kosie6aHUM rpy3a Ha HUTH U Ha NIPY>KHUHE

3 HabusrofieHUe BBIHYK/eHHbIX KoJ1e0aHUH U pe30HaHca

4 PacnpocTpaHeHHe NPOJAOJAbHBIX U MONEpeYHbIX BOJIH (Ha Moje-
JIN)

5 HaGuroaeHHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

6 AKycTUYeCcKUU pe30HaHC

JlabopamopHuvle pabomuvl u onvimul

1 OnpefeJsieHue YacTOThI U llepUo/ia KosebaHUU MaTeMaTU4eCcKo- o
MasiTHHUKA

2 OmnpepesieHHe 4YacTOThI U ITepHoJa KoJeGaHUH NPY>KUHHOT0 Ma-
STHHUKa

3 UccneoBaHMe 3aBUCUMOCTH IIepHUO/A KOJIeOAaHUN OIBELIEHHO- T'O
K HUTHU rpysa OoT AJIMHbI HUTH

4 UccnenoBaHre 3aBUCUMOCTU IlepUoa Koae6aHUM NPYKUHHOTO
MasTHHUKA OT MacChl rpy3a

5 IIpoBepka HE3aBUCUMOCTHU NepuoJa KoJyiebaHUU rpy3a, nojBe-
LIEHHOTO K HUTH, OT MacChI rpy3a

6 OmBITHI, IEMOHCTPUPYIOIIME 3aBUCHUMOCTD epro/ia KoJie6baHu !
NPY>XUHHOTO MasiTHUKA OT MacChl Irpy3a U >KECTKOCTU Mpy-
KUHBI

7 H3MepeHUe yCKOpeHHUs] CBOOOJHOTO NaJeHUs

Pazpaes 10. dsieKTpOMarHMTHoOe 10Jie ¥ 3JIeEKTPOMarHMTHbIE BOJIHbI
JJIeKTpOMarHuTHOe MoJie JJeKTpPOMarHuTHble BoJIHBI CBoMCTBa
3JIeKTpOMarHuTHbhIX BoJiH Illkasa 3JeKTpoMarHUuTHbIX BoJiH Uc-
MOJIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOU CBA3U
JnekTpoMarHutHas npupoga cBeta CkopocTb cBeTa BoJiHOBBbIE
CBOWCTBA CBeTAa
Hemoncmpayuu
1 CsoiicTBa 3JIeKTPOMarHUTHBIX BOJIH
2 BosiHOBbIE cBOMCTBA CBeTa
Jlabopamopnvie pad6omovl u onvimuvl
1 V3yyeHue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOLIbI0 MO-
OGUIBbHOTO TesedOoHA

Pa3zaes 11. CBeTOBBIE ABJIE€HUSA

JlydeBas mogenb cBeTa McTouHuKU cBeTa IIpsaMosinHeliHOe pac-
npocrpaHeHHe cBeTa 3aTMeHus CosiHLA U JIyHbl OTpakeHUe cBe- Ta
[lnockoe 3epkasio 3aKOH OTpaKeHHUs CBeTa
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[IpenomieHne cBeTa. 3aKOH NpeJsioMJeHUs cBeTa. [losnHoOe BHY-
TpeHHee OTpakeHHe cBeTa. Mcrosib30BaHUE MOJHOTO BHYTPEHHETO
OTpa’KeHUS B ONTHYECKUX CBETOBO/IAX.

JluHzsa. Xop aydyeil B 1MH3e. OnTU4Yeckas cucteMa ¢goToamnnapa-
Ta, MUKpockona u tesieckona (MC). '1a3 kak onTuyeckas cUcTema.
BJIN30pYyKOCTh U Ja/IbHO30PKOCTh.

PasnoxkeHue 6esoro ceeta B crekTp. OnbiTbl HeroTOHA. CoXke-
HUe CIIeKTPaJbHbIX [|BeTOB. /lucrnepcus cBeTa.

demoncmpayuu

1. lpsaMosinHellHOe pacnpocTpaHeHUe CBeTa.

2. OTpaxxeHUe CBeTa.

3. IlosryyeHue U3006pakeHUM B MJIOCKOM, BOTHYTOM U BBINIYKJIOM
3epKaJax.

[IpesiomyieHHe CBeTA.

OnTuyecKUil CBETOBOJ,.

Xop nydeu B cobUparomieu JIMH3e.

Xop nydel B paccenBamwolel JUH3eE.

[lonryyeHre n306pakeHUH C TOMOIBIO JIMH3.

[IlpuHuun geicrBus doToamnmnapara, MUKPOCKONA M TeJIECKO-

na.

10. Mopgens rJoasa.

11. PassioxkeHue 6Gesioro cBeTa B CIIEKTP.

12. Tony4yeHne 6€0T0 CBETA IPU CJI0KEHUH CBETA PA3HBIX [[BETOB.
JlabopamopHuvle pab6omuvl u OnbimMmbl
1. UccrnepoBaHue 3aBUCUMOCTH yIJja OTPaXKeHUsI CBETOBOTO Jiy4ya

OT yrJia naZleHusl.

2. 3yyeHUue XapaKTepUCTUK U300pakeHUsI IpeJMeTa B IIJIOCKOM

3epkavJie.

3. UccnenoBaHre 3aBUCUMOCTU yrIJja MpeJoMJeHUsI CBETOBOIO Jy-
4Ya OT yrJia aJeHus Ha FPaHUIle «BO3JyX—CTEKJIIO».
[TosrydyeHne N306paKeHNH C TOMOIIBIO COOGUPAIOLIEH JIMH3HI.
OnpegeneHne GOKYCHOTO pacCTOSTHUS U ONTUYECKON CUJIBI CO-
Guparolei JIMH3bI.

OnbITHI 10 pa3JIoKEHUIO 6eJIoTo CBeTa B CIEKTP.
7. OnbITHI 110 BOCHPUSATHIO LIBETA NPEJMETOB NPU UX HAOGIIOJEeHUU
yepes ;BETOBbIE PUJIBTPHI.

O Nk

S

o

Pa3zaesn 12. KBaHTOBBIE ABJIEHUS

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

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

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

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

demoncmpayuu
CneKTpbl U3JIyYEHHS U MOTJIOIIeHHUA.

. CneKTphbl pa3JIUYHbIX ra30B.

CnekTp BogopoJa.

Ha6.u1toneHue TpekoB B KaMepe BuibcoHa.

Pa6oTa cyéTyrKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussyyeHuss NpUPOSHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jabopamopuvie pabomurt u onvimol

1. HabsitogeHue CIJIOIIHBIX U JIMHEHYATbIX CIEKTPOB U3Jyde-

HUA.

2. UccnepoBaHre TpeKOB: U3MepPEHHUE SHEPTUH YAaCTULLbI 10 TOP-

MO3HOMY Ny TH (1o poTorpadusam).

3. U3MepeHue pagroakTUBHOTO dOHAa.

ok wh e

IloBTOpPUTEIBbHO-06061AI0IIUI MOAY/Ib

[loBTOPHUTENBHO-0000AIOIIMN MOAYJb NpeJHa3HaYeH JJs CHU-
creMaTu3anvu M O606H.leHI/IH npegMeTHOro coAepXXaHud M ONbITa
J[esTeJIbHOCTH, MPUOGPETEHHOTO NPU U3YYEeHUH BCET0 Kypca GU3HU- KH,
a Tak)Ke JiJ1s1 MoATOTOBKHU K OCHOBHOMY roCy/JapCTBEHHOMY 3K- 3aMeEHY
1o ¢usrKe AJs1 06yIarOUIMXCS, BBIOPABIINX 3TOT Y4eOHBIN MpeJMeT.

[Ipyu u3ydyeHUU JAHHOTO MOAYJISI PeaJIM3yIOTCS U CUCTEMATU3U-
pYyOTCS BUABI IeSITEJIbHOCTH, HA OCHOBE KOTOPbIX 06ecreynBaeTCs
JOCTHXKEHUE NMpeaMEeTHBIX U MeTallpeMeTHbIX NJIaHUPYEMbIX pe-
3yJIbTAaTOB 00y4YeHHs, POpMHUPYyeTCsd eCTeCTBEHHO-Hay4YyHasg TrpaMoT-
HOCTb: OCBOE€HME HAyUYHbIX METOJI0B UCCJeN0BaHUSA SBJEHUN NMPUPO-
Obl U TEXHUKU, OBJIaJleHUEe YMEHUSIMU OObSACHATh GU3UUYECKUE SIB-
JIeHUs], IpUMeHsIsl NMOoJIydyeHHble 3HaHU#A, pellaThb 3a4ayd, B TOM
4ycJie KaueCTBEHHbIE U SKCIIEpUMEHTaJIbHbIE.

[MpuHUNUanbHO AEeATEeJbHOCTHBIM XapaKTep AaHHOro pasjeJa
peanusyeTcs 3a CYET TOrO, YTO ydyalllMecs BBINOJHAIOT 3aJaHus,
B KOTOPBIX UM NpeJJiaraeTcs:
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6 Ha OCHOBe IOJIYYEeHHbIX 3HAaHUM paclio3HaBaTh U HAy4YHO OO'bsIC-
HATb (puU3MUYecKUe ABJEHHUSA B OKpYXKalwlled NpHUpoJe U IMOBCeJ-
HEeBHOM >KU3HHU;

6 HCI0JIb30BaTh Hay4yHble MeTOJbl MCCIAeJOBaHUs U3UUYECKUX SIB-
JIeHWH, B TOM 4HUCJIe 51 IPOBEPKU TUIIOTe3 U MOJIydYeHUs Teope-
THYECKUX BbIBO/IOB;

6 OO'bSAACHATH Hay4YHble OCHOBBI Hanbo0Jiee BaXXHbIX JOCTUXXEeHUH COo-
BpEeMEeHHBIX TEXHOJIOTUH, HalpUMep, NPAKTUUECKOTO HUCIOJIb30-
BaHUs pPa3/IMYHbIX UICTOYHHUKOB 3HEPTUHU HAa OCHOBe 3aKOHA Ipe-
BpallleHUsl U COXpaHeHHs BCeX U3BECTHBIX BU/I0B SHEPTHH.
Kaxkpas U3 TeM JaHHOTO pas/iesia BKJIOYAET 3KCIepUMeHTa/lbHOoe

Hhccaen0BaHMe 006o06Ialwinero xapaktepa. Pasjesn 3aBepiuaeTtcs

MpoBeJleHUEM [IUArHOCTHYECKOW U OLIEHOYHOH paboThl 3a KypcC OcC-

HOBHOM IIKOJIBL.
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NNAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOI'O OBLLEF0 O6PA30BAHUA

HsyuyeHue ydye6HOro mnpeamera «Pu3HMKa» Ha YpPOBHE OCHOBHOTO
o61iero o6pasoBaHUA [IO/DKHO 00eCledYrBaTh JIOCTHXKEHHUE CJefylo-
WX JIMYHOCTHBIX, MeTAaPeAMETHBIX U MPEAMETHBIX 06pa30oBaTeb-
HBIX pe3yJIbTaTOB.

JIMMHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe 6ocnumanue:

—IposIBJIEHHME HHTepeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoit Gusnyeckor HayKH;

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

I'pasicoanckoe u Oyxo6Ho-HpascmeeHnHoe 0ocnumanue:

—TrOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B 06CYyX/JeHUH OOIEeCTBEHHO-
3HAYUMBbIX M 3TUYECKUX Npo6JieM, CBA3aHHbIX C NPAaKTUYECKUM
NpUMeHEHUEM JOCTHKEHUN PU3HKU;

—OCO3HaHHWeE Ba)KHOCTH MOPaJIbHO-3TUYECKUX MMPUHLUIIOB B Jesi-
TEeJbHOCTH YYEHOTO.

Dcmemuueckoe eéocnumanue:

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

—O0CO3HaHHe LJeHHOCTH PHU3NYeCKON HayKHU KaK MOIIHOIO UHCTPY-
MeHTa MO3HAaHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEH-
1Iel COCTABJSIOILEN KYJIbTYPhI;

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

Dopmupoeanue Kyabmypsl 300P08bs1 U IMOUUOHATILHOZO
onazononyuus:

—O0CO3HaHHE IIeHHOCTH 6e30macHOro o6pasa XKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NpPaBUJ 0E30MacHOTO MOBeje-
HHUSA HA TPAHCIIOPTE, HA AOPOTaX, C 3J1eKTPUIECKUM U TENJIOBbBIM
060Opy/ZlOBaHUEM B JIOMAIIHUX YCAOBUSIX;

—cdopMHUPOBAHHOCTb HaBbIKa pedJeKCcHH, IPpU3HAHHE CBOEro Ipa-
Ba Ha OLIMOKY M TAKOrO Ke IpaBa y Apyroro yejoBekKa.
Tpyoosoe eocnumanue:

—aKTHBHOE yyacTHe B pelleHHWH NPaKTHUYeCKUX 3aZay (B paMKax
CeMbH, IIKOJIbI, FTOPO/ia, Kpasi) TEXHOJIOTUYECKON U COLMAJIbHOU
HallpaBJeHHOCTH, TPeOYIOIUX B TOM 4YMcIe U PU3NIECKUX 3HaA-
HUH;
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—HJHTepecC K NPaKTUIeCKOMYy HU3y4YeHUI0 Npodeccui, CBSI3aHHBIX
¢ U3UKOM.

DKonosuueckoe eocnumanue:

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

—O0CO3HaHUe IJIOOAJbHOT0 XapaKTepa 3KOJIOTMYeCKUX Npobsem
U IyTed UX pelleHUus.

Aoanmayun o0yuarOuiezocs K U3IMEHAIOUIUMCS YC106U-

AM COUUAIBHOU U RPUPOOHOTL CPeobl:

—MOTPeO6HOCTh BO B3aUMOJEWCTBUU NPU BBINOJHEHUU HCCIE0Ba-
HUU UM NpoeKTOB GH3UYECKON HaNpaBJIeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSAM JPYTHUX;

—MOBBINIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MpaKTH4Ye-CKYI0
JesTeJbHOCTb;

—noTpeb6HOCTb B OPMHUPOBAHUU HOBBIX 3HAaHUN, B TOM 4ucjae dop-
MYJIMPOBATh UJieH, MOHATHUSA, TUIOTE3bl 0 QU3UYECKUX O0O6BEKTaX
U sIBJIEHUSX;

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

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

—CTpeMJiIeHUEe aHa/JIM3UPOBaTh U BbISBJIASATH B3aUMOCBSI3U NMPUPO-
JbI, 06I[eCTBa U 9KOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM QU-
3UYEeCKUX 3HAaHUMU;

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

METAMPEAMETHbIE PE3Y/IbTATDI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3oeble nozuueckue oeiicmeus:

—BBISIBJIATb U XapaKTEPHU30BaThb CYlIeCTBEHHblE MPU3HAKU OGBEK-
TOB (IBJIEHUI);

—YyCTaHaBJIMBATh CylLECTBEHHbIH NPU3HAK KJIacCUPUKAILUU, OCHO-
BaHUs JIJIs 06061eHUsI U CpPaBHEHUS;

—BBIfIBJIITh 3aKOHOMEPHOCTH U NMPOTHUBOpPEYHSA B paccMaTpuBae-
MbIX GaKTax, JAaHHBIX U HAGJIIOJEHUAX, OTHOCAIUXCSA K Ppusnye-
CKUM AIBJIEHUSM;

—BBISIBJIATb NPUYHUHHO-CJIe[ICTBEHHbIE CBSI3W MpPU WU3y4eHUU (PuU3U-
YeCKUX sIBJIEHHU W MPOILIECCOB; JleJIaTh BBIBOJBI C UCIOJIb30BaHU-
€M JeAYKTHUBHBIX U WHAYKTHBHBIX YMO3aK/JHO4YEHWH, BbIJBUTATh
TUMOTE3bl O B3AUMOCBS35IX PU3UUECKUX BEJTUYUH;
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—CaMOCTOSITEJILHO BBIOMPATb CHOCO6 pellleHHs y4e6HOU ¢usuye-
CKOH 33/1auM (CpaBHEHHE HECKOJIbKUX BAPUAHTOB pelleHus, BbI- 60p
HauboJiee NOAXOASAIIETO C YYETOM CAMOCTOSITE/IbHO BbI/IEJIEH- HbIX
KpPUTEPHUER).
ba3zoevle uccneoosamenvckue oeiicmeust:

—HCIO0JIb30BaTh BOMNPOChI KaK MCCAeJ0BaTENbCKUN HHCTPYMEHT
MO3HAHMUS;

—IPOBOJUTH MO CAMOCTOSITEJbHO COCTAaBJEHHOMY IJIaHy ONbIT, He-
CJIOKHBbIA (HU3UYEeCKUN 3KCIEepUMEHT, HebOoJIbllioe HCCaeJjoBaHUe
$u3n4eCcKOro siBJEHUS;

—OLIeHUBAaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTb UHPOpMaALHIO,
MOJIyYEeHHYIO0 B X0/ie UCCJIeJOBAHUS UJIU 3KCIIEPUMEHTA;

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

—IpPOTHO3UPOBATh BO3MOXKHOE JlajibHelIllee pa3BUTHE QU3UUYECKUX
MIPOIECCOB, @ TAK)KE BBIABUTATh MPE/IIOJ0XKEHUs 06 NX Pa3BUTHH
B HOBBIX YCJIOBUAIX U KOHTEKCTaX.

Paboma ¢ ungpopmayueii:

—IpPUMEHSITh Pa3/JIUYHble METO/[bl, HHCTPYMEHTHI U 3alPOCHI NIPHU
MoMCKe U 0TO6Ope UHPOpMALUU UJIU JAHHBIX C YYETOM IpeJio-
>KEeHHOM y4e6HOU GU3MIeCcKOoH 3a7a4y;

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

—CaMOCTOAITEJIbHO BbIOUPATh ONTUMaJbHYI (OpMYy IpejcTaBJie-
HUsl WHpOpMallMi M WLJIIOCTPUPOBATH pellaeMble 3aJa4ud He-
CJIO)KHBIMH CXeMaMH, AuarpaMMaMH, HHOU rpadUKOM U UX KOM-
OMHAIUSMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B X0/le 06CYyXJeHHUsI y4ebHOro MaTepuasa, pe3yJbTaToB Jiabopa-
TOPHBIX paGoOT M NPOEKTOB 337aBaTh BOINPOCHI MO CYLIECTBY 00-
CY>K/laeMOl TeMbl U BbICKa3blBaTh U/leH, HalleJleHHble Ha pellle- HUe
3a/lauy ¥ nojJep>kaHue 6JiarokejaTeJbHOCTH OOIeHUS;

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

—BbIpa)kaTh CBOIO TOYKY 3pEHHA B YCTHBIX U TUCbMEHHBIX TEKCTAX;

—MyGJUYHO NMPEJACTABAATh PE3yJIbTaThl BBINIOJHEHHOTO PpHU3UIECKO-
r'o ONbITA (3KCIIEPUMEHTA, UCCJIELOBAHUA, IPOEKTA).
Coemecmnuasn deamenvnocms (compyonuuecmeo):

—IIOHUMAaTh U UCIOJIb30BAaTh MPEUMYIeCTBA KOMaHHON U UH/U-
BUAyaJIbHOW paboThl NPU pelieHMH KOHKpeTHON ¢Gu3uvYecKou
npo6JieMbl;
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—IpPUHUMaTb LieJJM COBMECTHOHW JesATeJbHOCTH, OPraHU30BbIBATb
JeNCTBHUA MO eé JOCTHXKEHHUIO: pacnpefiesiiTb POJIH, OOCYKAaThb
MPOIEeCChl U Pe3yJbTaThl COBMECTHON pabGoThl; 06061aTh MHEHUS
HeCKOJIbKUX JII0Jel;

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

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

yHMBepcal’Ibele PErynATUBHbLIE ,Cl,el‘;iCTBMFI

Camoopzanuszayusn:

—BBIABJISATh NPO0GJIEeMBbI B )KU3BHEHHBIX U Y4eOHbIX CUTYaLUsX, Tpe-
OYHOLIUX AJs pelieHus pU3nieCKNX 3HaHUH;

—OpHEHTHPOBATHCA B PA3JIMYHbIX [1OJX0JaX NPHUHATUS pelIeHUuN
(MHAMBUAYa/IbHOE, IPUHSATHE pelleHus B IPyIIle, IPUHATHE pe-
LIeHUH rpynmnoun);

—CaMOCTOSITEJIBHO COCTaBJISITh AJIFOPUTM pelleHUss PU3UUYECKOU
3a/la4y WJIM IJIaHA MCCJe0BAaHUS C YYETOM HUMEIOLIUXCSA pecyp-
COB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh IpejJjara-
eMble BApUaHThI pelleHHUH;

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

—/aBaTh aJleKBAaTHYIO OIleHKY CUTYallUH U NIpeJJiaraTh IJIaH eé U3-
MEeHEHUSs;

—OOBACHATD NMPUYUHBI JOCTHXKEHUs (HeJOCTHXKeHHs) pe3yJbTaTOB
AesATeJbHOCTH, JaBaTh OLleHKY NIPUOOPEeTEHHOMY OIBITY;

—BHOCHUTb KOPPEKTUBBI B JAeATEJbHOCTh (B TOM YHCJE B X0/, BBIIOJI-
HeHHs QU3UYECKOTO MCCIe0BaHUs WM MPOEKTa) Ha OCHOBE HO-
BBIX OOCTOSITEJIbCTB, M3MEHUBIIUXCS CUTYaLUH, YCTAaHOBJIEHHBIX
OIIMGO0K, BO3HUKIINX TPYAHOCTEH;

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

—CTaBUTb ce65 Ha MECTO JPYroro 4YeJ0BeKa B X0/e Cliopa UJIH AUC-
KyCCHM Ha HAay4YHYI0 TEMY, IOHUMaTh MOTHBbBI, HAMEPEHUS U JIO-
TUKY JpyToro.

IHpunusamue cebn u opyzux:

—IpHU3HABaTh CBOE MPAaBO Ha OLIMOKY NPH pelieHuH PU3nIEeCKUux
3a/1a4y UJIM B YTBEPXK/EHUAX Ha HAyYHbIE€ TEMbI U TaKOE€ Ke ITPaBo
JApyroro.
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NMPEAMETHDBIE PE3Y/IbTATbI

7 knacc

[IpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPa)KaTbhb
cHOpMHUPOBAHHOCTD Y 00y4alOLUXCA YMEHUH:

—MCNO0JIb30BaTh MNOHATHA: QU3UYECKHEe U XHUMHUYEeCKUe SIBJIEHUS;
HabJIIOJeHHU e, SKCIIEPUMEHT, MOJieJib, TUII0TEe3a; eJUHHUIbI GU3U-
YyeCKHX BEJIMYUH; aTOM, MOJIEKYJIa, arperaTHble COCTOSAHUS Belle-
cTBa (TBEpJoe, KUAKOe, ra3006pa3Hoe); MeXaHHYeCcKoe JIBHXKeHHe
(paBHOMEpHOE, HEPABHOMEPHOE, IPSIMOJIMHEWNHOE), TPAEKTOPHS,
paBHOAeHcTByoIas cuJ, Aedopmanus (ynpyras, acTuyeckas),
HEBEeCOMOCTb, COOBIIIAI0IIHeCs COCY/ibI;

—pa3ssinyaTth fABaeHus (Auddy3us; TenjoBoe JBHKEHHE YACTHI] Be-
I1eCTBa; pPaBHOMEpPHOEe /[IBI)KEHHE; HEPAaBHOMEPHOE [BHXKEHUE;
HMHepLUs; B3aMMOJeHCTBUEe TeJs; paBHOBecHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOHN OCbl0 BpallleHHs; Nnepejaya JaBJeHUs] TBEPABIMU Te-
JIaMH, )KUJIKOCTSIMU U ra3aMy; atMochepHoOe JlaBJeHue; MJaBa- HUe
TeJ; IpeBpallleHHs MeXaHW4YeCKOH 3Hepruu) IO OINUCAHUIO UX
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JE€MOHCTPUPYIO- IIUX
JaHHOe PpU3UYecKoe sIBJIEHUE;

—Ppacno3HaBaTh NPOSIBJIE€HHE HU3YYEHHBbIX PU3NUYECKUX SBJIEHUH
B OKpY’KalollleM MUpE, B TOM 4ucJe prU3rniecKue sIBJEeHUs B NIPHU-
poje: MpUMephl JBUKEHUS C Pa3/IMYHBIMU CKOPOCTSIMU B )KUBOH
Y HEeXXHMBOUW NMPUPOJE; AEUCTBUE CUJIBI TPDEHUS B MPUPOJIE U TEXHHU-
Ke; BJIUsIHHE aTMOCOEPHOro JaBJeHUs Ha )KUBOU OpraHu3M; IJja-
BaHUe PbIO; pblYaru B TeJjle YeJ0BeKa; MPU 3TOM NEepPeBOAUTH
MPaKTUYECKYI0 33Ja4y B y4eOGHY, BbIJEJISATh CylleCTBEHHbIE
CBOMCTBa/NMpU3HAKU PU3NYECKHUX SIBJIEHUMH;

—OIMChIBATh U3y4YeHHble CBOHCTBA Tesa U U3UYECKHUE sIBJIEHUS, HC-
nosb3ysa ¢u3MYecKre BeJUIYHUHBI (Macca, 06'bEéM, IIJIOTHOCTh Be-
LIeCTBa, BpeMs, NIyTh, CKOPOCTh, CPEHASA CKOPOCTH, CUJIA yIIPy-
rOCTH, CUJIA TSKECTH, BeC TeJla, CUJla TPEHUs, AaByieHue (TBEpLO-
r'o TeJsa, >KUJIKOCTH, ra3a), BbITAJKUBAIOAsl CUJIa, MEXaHUYeCKas
paboTa, MOUIHOCTb, MJIEYO CUJIbl, MOMEHT CUJIbl, KO3)DHUIUEHT
M0JIE3HOr0 AeHCTBUS MEXaHW3MOB, KUHETUYeCKasd U MOTEHIH-
aJIbHas 3HEPTHs); IPH ONMMCAHUU NIPAaBUJIbBHO TPAKTOBATh QU3U-
YeCKHH CMBICJ HCNOJb3yEMbIX BEJIMUMH, UX 0603HAYEHUS U eJIU-
HULbl GU3UYECKUX BEJUYHUH, HAXOAUTb GOPMYJbl, CBS3BIBAIO-
e NAaHHYH QU3WYECKyI0 BEeJWYHUHY C APYTUMU BEJUYUHAMH,
CTPOUTH rpadrKH U3YYEHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJU-
YUH;

—XapaKTepu30BaTh CBOMCTBA TeJl, U3HUYeCcKUe SIBJIEHUA U Ipoliec-
Cbl, HCIIOJIBb3YS NIpaBUJla CJA0XKEHUS CUJ (BA0JIb OJHOH NMPSIMOH),
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3akoH ['yka, 3akoH Ilackasisi, 3aKkoH ApxuMe/Ja, IpaBUJIO paBHO-
Becus pbluara (6J10Ka), «30JI0TO€e MPaBUJIO» MEXaHUKH, 3aKOH CO-
XpaHEeHHUS MeXaHUYEeCKOU 3HEePruM; IpHU 3TOM /1aBaTh CJIOBECHYIO
$opMy/SIMPOBKY 3aKOHA U 3allUChIBATh €ro MaTeMaTH4yecKoe BbI-
pakeHUE;

—O00BsACHATh PU3NYECKUE sIBJEHUS, NIPOIECCHl U CBOMCTBA TeJl, B
TOM 4YHCJIe U B KOHTEKCTe CUTYyalluil NIPaKTUKO-OPUEHTUPOBaH-
HOro XapakTepa: BbISBJATb NPUYUHHO-CJAEeACTBEHHbIE CBS3H,
CTPOUTH 00'bsICHEHHE M3 1—2 JIOTUYECKHUX LIArOB C ONMOPOW Ha
1—2 u3y4yeHHbIX CBOUCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIU 3aKOHOMEPHOCTH;

—peliaTb paciyéTHble 3a4a4u B 1—2 feicTBUS, UCNI0Jb3ys 3aKOHbI
u GopMyJibl, CBA3bIBaWOIMe PU3NIECKHE BEJHUUYMHBI: HA OCHOBE
aHaJiM3a yCJO0BHS 33aJjauM 3alMCbIBaTbh KpaTKOe YCJIOBUE, MOJ-
CTaBJATH GU3NYECKHE BEJTUIUHBI B $OPMYJIbl U IPOBOAUTH pac-
4€ThbI, HAXOAUTH CIIPAaBOYHbIE JaHHbIE, HEOOXOUMBbIe JJIf pelle-
HUS 3aJay, OLl€eHUBATbh PeaJMCTUYHOCTb MOJy4YeHHOUW ¢usnye-
CKOM BEJIUYUHBI;

—Ppacno3HaBaTb NPO6IeMbl, KOTOPbI€ MOKHO PEIIUTh ITPU TOMOILIU
duU3UYeCcKUX MeTO/0B; B ONMCAHUHU UCCIeJ0BaHUA BbIJENATh MPO-
BepsAeMoe MpeAIoJioKeHue (TUIoTe3y), pa3jinyaTh U UHTepIIpe-
TUPOBATh IOJIyYEeHHBbIH pe3yJbTaT, HAXOAUThb OIINOKH B XOJ€e
OMbITA, JeJ1aTh BBIBOAbI 10 €r0 pe3yJibTaTaM;

—MNpPOBOAUTL OMNBITHI MO HabJOAeHUI0 GU3UYECKUX SIBJAEHUN WU
du3n4ecKux CBOUCTB Tes: GOPMyJIMPOBATH NpPOBepsieMble MpeJ-
MOJIOXKEHUS], COOMpaTh YCTAHOBKY W3 MpeaJo)KeHHOTro 060py/loBa-
HMS$, 3alIMUCBhIBATh X0/, ONbITA U $OPMYyJIUPOBATH BHIBO/bI;

—BBbINOJIHATh NpsSIMble U3MEPEHHUS PACCTOAHHUS, BpEMEeHH, MacChl
Tesa, 06'bEMa, CUJIbl U TEMIepaTyphbl C UCN0Jb30BAaHHEM aHaJIOro0-
BbIX U IUGPOBBIX NPUOOPOB; 3aNUChIBATh MOKAa3aHUS NPUOGOPOB
Cy4éTOM 33aIJaHHOU a6COTIOTHOH NMOTPEITHOCTU U3MEPEHUH;

—MpPOBOAUTbL UCCJIEeJOBaHUE 3aBUCUMOCTU OJHONM duanveckoil Be-
JIMYUHBI OT APYTOM C UCII0JIb30BAaHUEM MPSIMbIX U3MepeHUH (3a-
BUCHUMOCTU NYTHU PaBHOMEPHO ABHXKYLIErocs Tesjaa OoT BpeMeHHU
JBUWXXEHUS TeJsia; CUJIbl TPEHUSA CKOJIbXXeHHUSA OT Beca TeJla, Kade-
CcTBa 06pabOTKU NOBEPXHOCTEHN TeJ U HE3aBUCUMOCTH CUJIbI Tpe-
HUS OT IJIOLAAW CONPHUKOCHOBEHUA TeJI; CUJIbl YIPYTOCTH OT Y-
JIMHEHUS NPY>KUHBI; BITAJKUBAIOIIEH CUJIBI OT 06 bEMa MOTpy-
>KEHHOM YacCTH TeJsla U OT MJIOTHOCTH KUJJKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJ1a, OT IJIyOGUHBI, HA KOTOPYIO MOTPYKEHO TEJIO;
YCJIOBHUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHUS pblyara v 6JI0KOB);
y4acTBOBATh B MJIAHUPOBAaHUU y4eOHOI'O HCCJeJOBaHUS, COOU-
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paThb YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], CJeays MpeasoKeH-
HOMY IJIaHY, QUKCUPOBATh PE3yJIbTAaThl NOJYyYeHHOH 3aBUCUMO-
cTU GU3UYECKUX BEJIMUYUH B BU/JIE NTPE/JIOKEHHbIX TaGJIUI] U rpa-
$UKOB, les1aThb BBIBOIbI 10 pe3yJibTaTaM HCCIeJ0BaHUs;

—MpPOBOJUTh KOCBEHHble M3MepeHUs1 PU3UYECKHUX BeJUYHUH (IJIOT-
HOCTb BellleCTBa XXUJIKOCTH U TBEPJAOTO TeJia; CUJia TPEHUS CKOJIb-
J)KEeHHUsI; NaBJeHHe BO3/yXa; BbITAJKHUBAIOIAS CHUJIA, NEHCTBYIO-
1ast Ha MOTPY»KEHHOE B YKUJKOCTb TeJIO; KO3PDUIMEHT MTOJIE3HO-
ro JIEMCTBUSA MNPOCTbIX MEXaHU3MOB), CJeAys MNpeJOKEeHHOU
WHCTPYKIUU: TIPU BbINIOJIHEHHUU U3MepPeHU cobupaTh 3KCIepu-
MEHTAJIbHYI0 YCTAaHOBKY U BBIYHCJISITh 3HAYEHHE UCKOMOU BeJU-
YUHBI;

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

—yKa3blBaTb NPUHIMIBI AEWUCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOKWCTB: BEChI, TEPMOMETP, AUHAMOMETP, COOOIIAIIHECH CO-
CcyAbl, 6apoMeTp, pblyar, NOABUXXHbBIN U HENOJBUXKXHBIN O6JI0K, Ha-
KJIOHHasI JIOCKOCTh;

—XapaKTepUu30BaTh MPUHIUII JeHCTBUA U3yYEHHBIX MPUOOPOBU
TeXHUYECKUX YCTPOUCTB C OMOPON Ha UX ONMHUCAHUs (B TOM 4YHC-
Jie: MOAIINUIHUKN, YCTPOUCTBO BOAONPOBOJA, THAPABIUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, IMTOPIITHEBOH HACOC, apeoOMeTp), UC-
M0JIb3y$ 3HaHUA 0 CBOMCTBax GU3NUYECKUX AIBJIEHHUH U He0OXOo -
Mble GH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOPUBOAUTL NMPUMePbl / HAXOAUTh HHPOPMAIHI0 O MpUMepax
MPaAKTUYECKOT0 UCIOJIb30BaHUsI PU3UYECKUX 3HAHUU B MOBCEJI-
HEBHOM XU3HU [Jis1 obGecliedyeHUs] 6€30MaCHOCTH MpPHU obpallleHuu
C MpuboOpaMHu U TEXHUYECKHUMH YCTPOUCTBAMH, COXPAaHEHHUS 3/10-
POBBsI U COGJIIOJEHHSI HOPM 3KOJIOTUYECKOT0 NOBEIEHUS B OKPY-
JKarolleu cpene;

—OCyILEeCTBJAATh 0TOOP UCTOYHUKOB MHPoOpManuu B ceTu MHTepHeT
B COOTBETCTBUU C 3a/JaHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEKUIMXCSA 3HAaHUU U IyTEM CpaBHEHHUsI PA3JIMUHbIX UCTOYHU- KOB
BbIAEJATh UHPOpPMAIHMIO, KOTOpas SIBJISETCA MNPOTUBOPEYH- BOHU
WJIA MOYKET ObITh HEJOCTOBEPHOM;

—MHCNOJIb30BaTh MPU BbINOJHEHUH y4eOHbIX 33/laHUN HAy4YHO-IO-
NyJSIPHYIO JIUTEPATYPY PU3UIECKOTO COZiep>KaHUsl, ClTpaBOYHbIE
MaTepHasbl, pecypchbl ceTu UHTepHET; BIaJleTh NpUéMaMH KOH-
CIEeKTUPOBAHUSA TEKCTa, Npeo6pa3oBaHUsA UHPOPMALUU U3 OJHOU
3HAKOBOUW CUCTEMBI B IPYTYIO;

—cCo3/7laBaTh COOCTBEHHbIE KpaTKHe MHCbMeHHbIe U YCTHBIE CO0ObIIe-
HHUSI Ha OCHOBe 2—3 HMCTOYHHUKOB MHGOPMaLMU PU3IUIECKOTO CO-
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Jep>KaHHUs, B TOM YMcJle MyGJUYHO JleJlaTh KpaTKHe COOOIIeHHU O
pe3y/bTaTax NMPOEKTOB UJH y4eOHbIX UCCeJOBAHUMN; TPU 3TOM
rpaMOTHO MCIO0JIb30BaTh W3y4YE€HHbIM NOHATUWHBINA anmapaT Kyp-
ca PU3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTaleld;

—IIpHU BBINOJHEHUU Yy4eOHBIX MPOEKTOB U MCCJIe0BaHUN pacmpeje-
JIATb 06513aHHOCTHU B IpyIIIle B COOTBETCTBHUH C NOCTaBJE€HHbIMHU
3a/ladyaMy, CJeJUTh 3a BbINIOJIHEHHEM IJIaHa JeWCTBUH, aZleKBaT-
HO OLleHUBAaTb COGCTBEHHbIN BKJIa/, B esITEJbHOCTb I'PYINbI; BbI-
CTpauBaThb KOMMYHHKAaTHUBHOE B3aMMO/IeICTBHE, YUYUThIBAast MHe-
HHe OKPY>KaloLUX.

8 knacc

[IpegMeTHBIe pe3yabTaThl HA 6A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
cpOpMHUPOBAHHOCTD ¥ 00YYAIOIIUXCA YMEHUH:

—MHCNO0JIb30BaTh MOHSATUA: Macca U pa3Mepbl MOJIEKYJ], TEIJIOBOe
JBUXXEeHHE aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSTHUS BEIeCTBa,
KpUCTa/JINYeCKHe U aMopHBbIe TeJsa, HACBIIEeHHbIH U HeHaChI-
LIeHHbIN MHap, BJaXXHOCTb BO3/yXa; TeMIepaTypa, BHYTpPeHH:s
3Heprus, TEeIJIOBOU JIBUTraTe b; 3JIeMeHTAPHbIN 3JeKTPpUIeCKU
3apsj, 3JIeKTpuiecKoe IoJie, IPOBOJHUKHA U JUIJIEKTPUKH, MO0-
CTOSIHHBIU 3JIEKTPUUYECKHU U TOK, MarHUTHOE MO0JIE;

—pasJiMyaTh siBJeHUs (TelJoBOe pacliupeHue/cxKaTHe, Teliole-
penaya, TelJIoBOe paBHOBecHe, CMauMBaHUe, KallUJLISIPHbIE SIB-
JIeHUsl, UCIIapeHUe, KOHJleHCcallud, IJIaBJeHe, KPpUCTa/LIN3anus
(oTBepZeBaHUE), KHUIIEHHE, Telyonepejada (TeNJONPOBOAHOCTD,
KOHBEKIUsl, U3JIyYeHHue); 3JIeKTpU3alus TeJs, B3auMoJelcTBUe
3apsgoB, AeUCTBUS 3JEKTPUUYECKOTro TOKa, KOPOTKOe 3aMbIKa-
HUE, BBaUMO/JIeHiCTBYE MAarHUTOB, JleHCTBHEe MarHUTHOTO IOJIsTHA
MIPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAas UHAYKIUs) IO OIH-
CaHUI0 MX XapaKTepPHbIX CBOMCTB U Ha OCHOBE OIBITOB, 1€MOH-
CTpUpPYIOLUX JaHHOe PU3NYeCKOe SIBJIEHUE;

—pacrno3HaBaTh IpPOSABJeHHE HU3Y4YeHHbIX GU3HUUYECKUX SBJIEHUH
B OKpY>KalollleM MUpe, B TOM 4ucje ¢U3ndecKue siBJeHUs B IpU-
poJie: MOBEPXHOCTHOE HAaTSXKEHUE U KaNWJUISApHble SIBJIEHUS B
MIpUpOJe, KPUCTAJJIBI B IpUpoe, u3aaydeHve CoJiHIla, 3aMep3a-
HUe BOJOEMOB, MOPCKUEe Opu3bl, 06pa3oBaHUE POCHI, TyMaHa,
WHesl, CHETa; 3JIEKTpUUeCcKUe siBJIeHUs B aTMocdepe, ajieKTpruie-
CTBO >XHUBBIX OPraHHU3MOB; MarHUTHOE noJie 3eMJIH, Apehd nmoJro-
COB, POJIb MarHUTHOTO T0JIA AJIs1 )KU3HU Ha 3eMJie, IToJIAPHOE CHU-
sHUe; IPU 3TOM NEePEeBOAUTh NPAKTUUECKYIO 3a/la4y B yUYeOHYIO,
BbIJIEJISITh CYIleCTBEHHbIEe CBOUCTBAa/MMPHU3HAKH PU3HUIECKUX SB-
JIEHUH;
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—OIMChIBATh U3y4YeHHble CBOHCTBA Tes U U3UYECKUe sIBJIEHMS, UC-
nosb3ys ¢usnyeckHe BeJUYHWHBI (TeMmepaTypa, BHYTPEeHHss
3HepPTrHs], KOJINYeCTBO TEIJIOThI, Y/ e/bHasl TElJIOEMKOCTh Bellle-
CTBa, yeJ/ibHas TeNJoTa IJIaBJIeHUs, yAeJbHas TelJoTa Napoo6-
pa3oBaHMA, yAesbHas TeIJoTa CrOpaHHUs TOIJIMBA, K0O3ddULHU-
€HT I10JIE3HOT0 JeHCTBHUS TeNJIOBOM MallWHbI, OTHOCHUTEJbHAsA
BJIQ)KHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps/], cuja TOKa, 3JeK-
TpUYecKoe HaNpshKeHHe, CONPOTUBJIEHHE NPOBOAHMKA, YAeJbHOe
COMPOTUBJIEHUE BELLECTBA, pPAa60Ta U MOIIHOCTb 3JIEKTPUYECKOTO
TOKAa); MpPU ONHCAHWU NPABUJIBHO TPaKTOBaTh (U3UYECKUUN
CMBICJI UCII0JIb3yEeMBbIX BEJIMYNH, 0003HAYEeHHUs U e AUHUIbI PU3U-
YeCKMX BeJIMYMH, HaxoAUTb GOPMYyJIbl, CBA3bIBAIOLIHE JaHHYIO
$U3NYEeCKy0 BEJUYUHY C APYTHMH BeJUYMHAMH, CTPOUTH rpadu-
KU M3Y4YeHHbIX 3aBUCUMOCTeN GHU3NIeCKUX BeJHUYHH;

—XapaKTepHu30BaTb CBOHCTBa TeJ, PU3NUECKHE ABJEeHHUSA U Ipo-
LLeCChI, UCII0JIb3ysl OCHOBHBIE MOJIOXKEHHUA MOJIEKYJIAPHO-KUHETHU-
4YeCKOU TeOpPHUHU CTPOEHHS BellleCTBa, NPUHIUI CYyNepHo3ULUU IO-
el (Ha Ka4yeCTBEHHOM ypOBHe), 3aKOH COXpaHeHUs 3apsja, 3a-
koH OmMma pgnd ydacTtka nend, 3akoH /koynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; IIPH 3TOM [J1aBaTh CJIOBECHYI0 POPMYJIHPOB-
Ky 3aKOHAa 1 3allMCbIBaTh €ro MaTeMaTH4YeCKOe BbIpaXKeHHE;

—O00BACHATH PU3UUYECKHE NPOLeCChl U CBONCTBA TeJl, B TOM 4YHCJie
U B KOHTEKCTe CUTyalM¥ NPaKTHUKO-OPMEHTHUPOBAHHOIO XapakKTe-
pa: BbIAABJIATH NPUYUHHO-CJIeICTBEHHBbIE CBSA3U, CTPOUTD 00ObsC-
HeHHe U3 1—2 JIOTUYeCKUX I1aroB € ONopou Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SIBJIEHUH, PU3NUECKHX 3aKOHOB UJIN 3aK0-
HOMEpPHOCTEeH;

—peliaTh pacyéTHbIe 337241 B 2—3 el CTBUA, UCII0J1b3ys 3aKOHBI
u GopMyJibl, CBA3BIBAWOIHMEe PU3NYECKHE BEJUUYUHBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aZladyd 3alHCbIBaTh KpaTKOe YCJIOBUE, BbISIB-
JISITh HeJJOCTAaTOK JaHHBIX [JIs1 pellleHus 3aJ,a4H, BbIOUpaTh 3aKo-
HbI U GOPMyJibl, HEOGXO M Mble Jis eé pellleHUs], TPOBOJUTD pac-
4E€ThI U CPABHUBATH NOJIYy4YeHHOE 3HaYeHH e GU3NIEeCKOU BeJTUYHU-
HBbI C U3BECTHBIMU JJAHHBIMY;

—Ppacno3HaBaTb NPo6IeMbl, KOTOpble MOKHO PEIIUThb MPU MOMOILIH
$pr3nYecKUX MEeTO/0B; UCIOJb3ys ONHCAHNE HUCCeL0BaHMs, BbI-
JeJiITh NpoBepsieMoe NpeJNoJoKeHHe, OlleHUBaTh NPaBUJIbHOCTD
nopsiika NpoBeieHUs UCCleJOBaHus, [eJlaTh BbIBOJbI;

—IPOBOAUTH ONBITHI 10 HAGJIIOAEHUIO PU3UIECKUX SBJIEHUN WU
dusMyecKUx CBOUCTB TeJl (KaluJ/IsIpHbIEe sIBJI€HHS, 3aBUCHMOCTb
JaBJIEHUS BO3/lyXa OT ero o6'b€Ma, TeMnepaTypbl; CKOPOCTH NpoO-
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Iecca OCThIBAHUSsI/HarpeBaHUs NPU U3JIYYEHHUH OT I[BeTa U3JIy-
yarolei /morjonjamileid NoBepXHOCTH; CKOPOCTb UCIIapeHHsl BO-
Obl OT TEeMHOEPATYpPhl KUJAKOCTH U NJIOLIAJU €€ TOBEPXHOCTH;
3JIeKTpU3alus TeJl U B3aUMO/JleCTBHE 3JIeKTPUUECKHUX 3apsiJ0B;
B3aWMO/JIeICTBHE MOCTOSHHbIX MarHUTOB, BHU3yajiu3aliUs Mar-
HUTHBIX NOJIEM NOCTOAHHbBIX MarHUTOB; AEHMCTBUSA MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJIBUraTeJisl MOCTOSIHHOTO TOKa): GOpMyJIMPOBAaTh
MpoBepsieMble MPEANOJIOXKEHUSA, COOUPATh YCTAHOBKY U3 MpejJio-
’KEHHOTr0 000py/JOBaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIUPO-
BaTh BbIBO/IbI;

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

—MpPOBOJUTHL WCCJEeJOBaHHE 3aBUCUMOCTU OJHOU (PU3UYECKOU Be-
JIMYUHBI OT APYrod C UCIOJb30BaHUEM MpPSMbIX U3MepeHUH (3a-
BHCHUMOCTb CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JJIMHbI, NJoWagu
MONEPEYHOro CeYyeHUsl U YAeJbHOrO CONPOTHUBJEHMUS BellecTBa
NPOBOJHHUKA; CUJIBl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT HamNps-
>)KEHUs Ha NMPOBOJHHUKE; HCClAe[0BaHUe MOCJAe0BaTeJbHOr0 U Na-
paJIeJIbHOTO COeJTUHEHUN NMPOBOJAHUKOB): MJIAHUPOBATh UCCJIE/0-
BaHUe, cOOHUpaTh YCTAHOBKY W BBINOJHATb U3MepeHUs, caeays
NpeAa0XKeHHOMY IJ1aHy, GUKCUPOBATbh pe3y/abTaThbl MOJYYEHHOU
3aBHCUMOCTHU B BH/Jle TA6JIUI U rpadUKOB, JieJaTh BBIBOJBI MO pe-
3yJIbTaTaM MCCJIeJOBaHUS;

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

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

—XapaKTepUu30BaTh NPUHIUINBI AeHCTBUSA U3yUYEHHbIX NPUOGOPOBU
TEeXHUYECKHUX YCTPOUCTB C ONMOPOH Ha UX ONMHCAHUSA (B TOM YHUC-
Jle: cucTeMa OTOIJIEHUsl JOMOB, TUTPOMETpP, NapoBasi TyYpOUHA,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOU SHEPTUH, 3J1EK-
TPOOCBETHUTEJIbHbIE MPUOOPHI, HAarpeBaTeJIbHbIE 3JIEKTPONPUOGOPHI
(mpuMepbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEIH; 3JIeKTPOMAarHuT,
3JIEKTPOJBUTATEJIb IOCTOSIHHOTO TOKA), UCINOJIb3ysl 3HAaHUS O
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CBOMCTBax PpU3UUYECKHUX ABJIEHUH U HeoOX0oAuMble GU3NYECKUE
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCThblE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJb-
Hble MPUOOPHI 10 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (PKUJKOCT-
HbI TepMOMEeTp, TePMOC, ICUXPOMETpP, TUTPOMETp, ABUTraATENb
BHYTPEHHETr0 CrOPaHUs, 3JIEKTPOCKOII, Pe0CTAaT); COCTABJIATH CXe-
MbI 3JIEKTPUUYECKUX Lelel C MocjaeoBaTe/IbHbBIM U MapaJsijesb-
HBIM COeJIJMHEHUEeM 3JIeMeHTOB, pa3jnyas yCJOBHble 0003HaUYeHUS
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIEeH;

—MOpPUBOJUTH NMPUMEPbI/HAX0AUTh UHPOPMAIUIO O MPUMepaX MpakK-
THYEeCKOTO UCNO0Jb30BaHUA GU3UUYECKUX 3HAHUN B MOBCEJHEBHOU
JKHU3HU )i o6ecriedyeHUs] 6€30MaCHOCTH MPU o6pallleHUuH ¢ Npubo-
pPaMH U TEXHUYECKHUMHU YCTPOMCTBAMH, COXpPAaHEHUs 3J0pPOBbsSU
COOJIIOJIEHHS] HOPM 3KOJIOTHUYECKOro INOBeJeHUs B OKpY:Kalollien
cpene;

—OCyLEeCTBJAATh NOUCK HHPopManuu ¢GU3NIECKOTO COJeprKaHUs
B ceTU MHTepHeT, Ha OCHOBe MMEKIIMXCS 3HAaHUU U NYyTEM CpaB-
HEeHHUsl [ONOJIHUTEJNbHbIX UCTOYHHUKOB BbIJeJATb HHOpMaALUIO,
KOTOpasl SIBJSETCS NPOTHBOPEYUBON WU MOXKET ObITh HEJOCTO-
BEpHOM;

—MHWCN0JIb30BaTh NMPHU BBINOJHEHUU yUeOHBIX 3aJJaHUN HAy4YHO-IO-
NYJISIPHYIO JIUTepaTypy GU3HUUeCcKOT0 CoZiepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb MNpPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYTyIO;

—Co03/IlaBaTh COOCTBEHHbIE MHCbMEHHbIE U KPAaTKHe YCTHBIE COO0IIe-
HHs, 060011asd MHGOPMALMIO U3 HECKOJIbKUX UCTOYHUKOB (PHU3U-
YeCKOIr'o cojJiep>KaHus, B TOM 4YHCJe NYyOJUYHO NpPeJCTaBJAATh pe-
3yJIbTAThI IPOEKTHOU UJIU HUCCAEN0BATE/NbCKOU J1eATeJbHOCTH; IPU
3TOM rPaMOTHO UCIOJIb30BaTh U3yYeHHBIN MOHATUHHBIN all- HapaT
Kypca $U3HUKH, CONPOBOXJATh BbICTYIIJIeHUE NTpe3eHTa-1juel;

—TIIpU BBINNOJIHEHUH YYeOHBIX IPOEKTOB U UCCAeJ0BaHUN dU3uye-
CKUX MPOIECCOB paclpeesiiTh 06513aHHOCTH B TPYyIIle B COOTBET-
CTBUH C MOCTaBJEHHbIMU 33Ja4yaMH, CJAeJUThb 3a BbINIOJHEHHEM
IJIaHa AeWCTBUN U KOPPEKTHUPOBATh €ro, aleKBaTHO OlLleHUBATh
COGCTBEHHBIN BKJIAJ B JIeATEJbHOCTh IPYIIbI; BBICTPAUBaTh KOM-
MyHUKaTUBHOE B3aUMOJENCTBUE, NPOSIBJsSASA F'OTOBHOCTh paspe-
IaTh KOHPJIUKTHI.
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9 knacc

[IpegMeTHBIE pe3yabTaThl HA 6A30BOM YPOBHE JOJDKHBI OTPaXKaThb
cpOpMHUPOBAHHOCTD ¥ 00y4YaIOIUXCA YMEHUM:

—MCII0JIb30BaTh ITOHATHUS: CHCTEMA OTCYETA, MaTepHUabHAas TOUKA,
TpaeKTOpUsi, OTHOCUTEJbHOCTh MEXaHHUYECKOTr0o JIBWXKEHUS, Jle-
dopmanusa (ynpyrasi, njaactudeckasi), TpeHHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOPEHUE, HEBECOMOCTb W MepPerpy3KH; LEeHTpP TsKe-
CTU; abCOIIOTHO TBEPJOE TEJIO, IEHTP TSKECTHU TBEPJOTO TeJIa,
paBHOBecHe; MexaHUYeCKHUe KoJiebaHUs U BOJIHBI, 3BYK, UH)pa3-
BYK Y YJbTPa3BYK; 3JIEKTPOMarHUTHbBIE BOJIHBI, LlIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTh U JJaJIbHO30PKOCTb, CIIeK-
TPbI UCITYCKAHUS U MOTJIOLIeHHUS; a/ibda-, 6eTa- U raMMa-u3Jjayde-
HUsl, U30TOIBI, A/lepHasi SHEPTETHUKA;

—pasauyaTh sBJeHUs (paBHOMEepHOe U HepaBHOMEPHOe MPSIMOJIHU-
HelHOe JBUXXeHHe, pABHOYCKOPEHHOEe NPSAMOJUHENHOe NBUXe-
HHe, CBOOOJITHOE TMaJieHue TeJl, pAaBHOMEepHOe JIBHKEHHE T10 OKPYXK-
HOCTH, B3aUMOJEUCTBUE TeJs, peaKTHUBHOE JIBUKeHUe, KoJieba-
TeJIbHOE JIBUXKEHU e (3aTyxallue U BhIHYK/JeHHble KoJle6aHUsl),
pe30HaHC, BOJTHOBOE JIBIDKEHUE, OTPaXKeHH e 3BYKA, MPSIMOJIMHEM-
HOe pacnpocTpaHeHUe, OTPAKeHHEe U MpeJIOMJIeHWe CBETa, MOoJI-
HOe BHYTpeHHee OTpaKeHUe CBeTa, pasJoKeHue 6esioro cBeTa
B CIIEKTP U CJIOKEHUE CIEeKTPaJbHbIX [JBETOB, JUCIIEPCUA CBETA,
eCTeCTBEHHasl pPaJIM0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO
ClIeKTpa U3JIY4eHUsl) IO ONMUCAaHUK UX XapaKTEPHBIX CBOUCTB U
Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIUX JaHHOe HU3UUeCcKOoe SIB-
JIEHUE;

—pacno3HaBaTbh IpOsABJeHHEe H3y4YeHHbIX QU3UUYECKUX SsIBJIEHUUN
B OKpY»KarolieM Mupe (B TOM Yucje GU3ndecKUe sBJIEHUs B IPU-
po/Jie: IPUJIMBHI U OTJIUBHI, ABM>KeHU e Ty1aHeT COJTHEYHOH CcUCTe-
Mbl, peaKTUBHOe [ABUXXe€HHEe >XUBbIX OPraHU3MOB, BOCHpPUSITUE
3BYKOB >KMBOTHBIMHU, 3eMJIETPsICEHHE, CEliICMUUYECKUE BOJIHBI, Y-
HaMH, 3X0, [IBeTa TeJl, ONTUYEeCKHe SABJIEHUS B NpPUPOJe, GHOJIO-
ruyeckoe JeHdCTBUE BHIUMOTO, YJbTPadHOJIETOBOTO U PEHT-
FEHOBCKOI'O M3JIy4eHUH; eCTeCTBEHHbIN paJJUOaKTUBHBINA ¢OH,
KOCMUYECKHUE JIYUH, PaJUOAKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJIoB; AeHCTBHUE PaJuOAKTUBHBIX U3Jy4eHUH Ha OPraHU3M ye-
JIOBEKA), MPU 3TOM MePeBOAUTH NMPaKTHUYECKYI0 3aa4y B y4eo-
HYIO, BbIIeJIITh CYylLIeCTBEHHble CBOMCTBa/MpU3HAKU HU3UUe-
CKHUX SIBJIEHUH;

—OIHUChIBATh U3yUeHHble CBONCTBA TeJl U U3ndecKHre ABJIeHUs, HC-
noJib3ysl ¢usndecKkre BeJUYUHBI (CpeHsIsi U MTHOBEHHasl CKO-
POCTB TeJia NP HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE, TlepeMe-
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LleHHe, IYTh, YIJIOBasd CKOPOCTh, CUJIa TPEHUs, CUJIa YIPYTOCTH,
CcHhJIa TSXKeCTH, yCKOpeHHe CBOGOJHOro MnajeHus, BeC TeJja, UM-
NyJbC TeJla, UMILYJIbC CHUJIbl, MEXaHU4YecKasi paboTa U MOLIHOCTb,
NOoTeHIIWaJlbHasA SHeprua TeJsa, NOJAHATOrO HaJ, MOBEPXHOCTHIO
3eMJIM, NIOTeHIMa/IbHas 3HePrus CKaTOW NMPY>XHUHBI, KHUHeTH4e-
CKasl 9Heprus, IoJHasi MexaHU4yecKasl 3HepPTHs, Iepuo/ U 4yacToTa
KoJIe6aHUH, IJINHA BOJIHBI, TPOMKOCTB 3ByKa M BbICOTA TOHA, CKO-
pOCTb CBeTa, NOKa3aTeJb IpeJOMJIEHUS CpeJibl); IPH ONMCAHUU
MPaBUJIBHO TPAKTOBAaTh PU3UYECKUN CMBICJ HCIO0JIb3YEMBIX BeJH-
YUH, 0603HaYeHUs U eJUHHUIbl PU3UYECKUX BEJIMUMH, HAXOAUTh
$dopMyibl, CBA3BIBaIOLINE JAHHYIO GU3HNYECKYI0 BEJIUYHHY C APY-
TMMH BeJIMYMHAMH, CTPOUTB 'PapUKH U3yYeHHbIX 3aBUCUMOCTEN
pu3nYeCcKUX BEJINYUH;

—XapaKTepHu30BaTh CBONCTBA TeJl, PU3HUYecKHe SIBJIeHUd U IIpoliec-
Cbl, HCII0JIb3YSl 3aKOH COXpaHeHHs 3HepruM, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLUI CyNIePIO3ULIMHU CUJI, TIPUHIIUII OTHOCUTEJIb-
HocTH 'anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUsI UMIYJIb-
ca, 3aKOHBI OTPaXKeHUA U NpeJIOMJIEHHS CBETA, 3aKOHbI COXpaHe-
HHUA 3apsAJ0BOT0 M MacCCOBOTO YMCeJ MPU SAEePHBIX peaKLUsX;
IIPYU 3TOM [J1aBaTh CJAOBECHYI0 GOPMYJIMPOBKY 3aKOHA U 3aMUChI-
BaTb ero MaTeMaTU4YeCKoe BbIpaKeHHe;

—O00BACHATH PU3UYECKHE TPOLECChl U CBONCTBA TeJl, B TOM 4HC/Ie
Y B KOHTEKCTe CUTyalluil MPaKTHUKO-OPUEeHTHPOBAHHOI'0 XapaKTe-
pa: BbIABJIAAITD MPUYUHHO-CJIE,CTBEHHbIE CBSI3U, CTPOUTH 06'bsIC-
HeHHe U3 2—3 JIOTUYECKUX I1aroB C OMOpoU Ha 2—3 U3y4YeHHBbIX
cBoMcTBa GU3UUECKUX ABJIeHUH, PU3HUUeCKHUX 3aKOHOB UJIH 3aKO-
HOMEpPHOCTEeH;

—peliaTh pac4yéTHble 3aJa4yu (onuparwliuecsa Ha CUCTeMYy U3 2—
3 ypaBHEHMH), UCNIOIb3ysl 3aKOHBI U GOPMYJIbl, CBA3bIBAIOIHE
dur3nyecKre BeJIMUYUHBI: HA OCHOBE aHA/IW3a YCJ0BHUA 3aJa4H 3a-
MUCBhIBAaTh KpaTKOe YCJO0BUE, BBIABJATH HeAOCTAIOLHEe UJIH U30bI-
TOYHBbIE JJaHHbIe, BBIOUPATh 3aKOHBI U GOPMYJIbI, HEOOXOAUMbIE
JJIS1 pelleHus], MPOBOAUTL Pacy€Thl U OLlEHUBAThb PEaJMCTUYHOCTh
NOJIyYeHHOI' 0 3HayeHUA GU3UIeCKON BeJUYHHBI;

—Ppacno3sHaBaTb NP06IeMbl, KOTOpble MOKHO PEIIUThb MPU MOMOILIH
$r3nUYecKUX MeTO/J0B; UCII0Jb3ys ONMCAaHHe HCC/IeJOBaHus, BbI-
JeJIATh NpOBepsieMoe NMPeJNOI0KEHHE, OLlEHUBATh MPaBUJIbHOCTh
nopsifika NpoBeJleHHUsl UCCe[j0BaHus, JielaTb BbIBOJbI, MHTepIIpe-
TUPOBATb Pe3yJIbTAaThbl HAOJII0eHUN U ONIBITOB;

—IPOBOAUTH ONBIThI N0 HAbGJIIOAEeHUIO PU3NUECKUX SABJIEHUN WU
dusnyeckux cBOUCTB TeJs (U3ydyeHUe BTOPOro 3akoHa HbIOTOH3,
3aKOHA COXpaHeHUs S3HepIruy; 3aBUCUMOCTD llepuoa KoJleGaHUu N
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NPY>XMHHOT'0 MasiTHUKA OT MaccChbl Ipy3a U KECTKOCTU NPYKUHBIU
HE3aBHCUMOCTb OT aMIUIMTY/Jbl MaJjblX KOJeOGaHUW; MPSAMOJIHU-
HEeWHOe pacnpoCcTpaHeHUE CBETa, pas3JioKeHHe O0esloro CBeTaB
CIeKTp; U3yyeHHe CBONCTB HU300pakeHUs B IIJIOCKOM 3epKaJjie U
CBOMCTB M300pakeHUsI IMpeJMeTa B coOUpawlled JIMH3e; Ha-
OJIIOJIEHHE CIUIOIIHBIX W JIMHEHUYaThIX CIEKTPOB H3JIyYeHUs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 U30bITOYHOrO Habopa 060-
pPYZAOBaHHS; ONMUCBIBATb XOJ, ONbITA U ero pe3ybTaThbl, GOPMYyJIHU-
poBaTh BbIBO/JbI;

—MOpPOBOJAUTH MNPU HEOOXOJUMOCTH CEPHUI0 MPSAMBIX H3MEPEHHUH,
omnpejiesisis cpefHee 3HaUYeHUEe U3MepsieMOU BeJU4YUHbI (QOKycHOe
paccTtosiHue cobupatolleil JMH3bI); 000CHOBBIBAaTh BhIGOp crocoba
M3MepeHUs/U3MepUTEeIbHOTO NPULOpa;

—IMpPOBOAUTL UCC/IeJOBaHUE 3aBUCUMOCTEN PU3UUYECKUX BEJUYUHC
HCHOJIb30BaHMEM MNPSAMBbIX HU3MepeHUN (3aBUCHUMOCTb MNYyTH OT
BpeMeHHU NpPH PaBHOYCKOPEHHOM JBIKEHUU 6e3 HavyaJbHOH CKO-
pocTy; nepuoja KojaebaHUHM MaTeMaTUYeCKOro MassTHUKA OT JJIU-
Hbl HUTH; 3aBUCHMOCTHU yIJla OTpPaXKeHHs CBeTa OT yrJa NaJeHus
¥ yrJjla IpeJjiOMJIEHUs] OT yrJja NaJieHus): IJIaHUPOBaTh UCCIEeN0-
BaHUE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, GUKCUPOBATH pe-
3yJIbTAThl IOJIy4€eHHON 3aBUCUMOCTH GU3UYECKUX BEJIUUYHH B BU- Jie
Tabsul U rpaduKoB, JesaTh BBIBOJABI IO pe3yJbTaTaM UCCIeSOo-
BaHUS;

—IIPOBOAUTH KOCBEHHbIE U3MepeHUsl GU3UYECKUX BEeJIMUUH (Ccpe-
Hsisl CKOPOCTb U yCKOpEHUEe TeJsla NIPU PaBHOYCKOPEHHOM [JBU-
’)KeHUH, YyCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
K03 PUIIMEHT TpeHUs CKOJIbXKEHHs, MexaHHudeckass pabora u
MOILIIHOCTb, YaCTOTa U NMepuoJ KojiebaHUH MaTeMaTU4YeCKOroUu
NPY>XUHHOTO0 MasiTHUKOB, ONTHUYeCKasl CuJjla cobuparolleil JHUH-
3bl, Pa/IUOAKTUBHBIN POH): MJIAHUPOBATh U3MEPEHUS; COOUPATh
3KCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINOJHSATH U3MeEpPEeHUs, cJie-
Oys Ipe0KEeHHON UHCTPYKIMU; BIUUCIATh 3HAaYEHUE BeJIUYU-
Hbl U aHAJIM3UPOBATh MOJIyYeHHbIE pe3yJbTaThl C Y4ETOM 33/JaH-
HOU NMOTpelIHOCTU U3MEPEHUH;

—co6/10aTh NpaBuJa TEXHUKU 06e30MacHOCTH MpHU paboTe c Jyabo-
paToOpHBIM 060pyIOBaHHEM;

—pasJin4aTb OCHOBHbIE MPHU3HAKH U3YUYEeHHBbIX QU3UUECKUX MO/ie-
Jeii: MaTepUaibHasA TOYKa, abCOJI0THO TBEPLOE TEJI0, TOUEUHBIH
HCTOYHUK CBETAQ, JIy4, TOHKAas JINH33, [IJIaHeTapHasi MoJeJib aTo-
Ma, HyKJIOHHAas MO/Zie/1b aTOMHOTO 1/1pa;

—XapaKTepPHU30BaThb NPUHIUIIBI e NCTBUS U3yYEeHHBbIX NPUOOPOBU
TeXHUYECKHUX YCTPOUCTB C ONMOPOH HA UX OMUCAHUA (B TOM YUC-
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Jie: CHUAOMETP, JaTUYUKHU MOJIOXKEHHS, PACCTOSIHUA U YCKOPEHUS],
pakeTa, 3XO0JIOT, O4YKH, Nepuckomn, ¢oToammapar, ONTHYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, JO3UMETpP, Kamepa BuibcoHa), uc-
M0JIb3y$ 3HaHUA O CBOMCTBaxX GU3NUYECKUX ABJIE€HHUH U HE0OXOoU-
Mble U3NYECKH e 3aKOHOMEPHOCTH;

—MHCNO0JIb30BaTh CXeMbl U CXeMaTH4YHble PUCYHKH U3Y4YE€HHBIX TeX-
HUYECKHUX YCTPONCTB, U3MEPUTENbHBIX IPUOOPOB U TEXHOJIOTU-
YeCKUX MPOIECCOB NMPU pelleHUU yueOHO-MPaKTUIeCKUX 3a/1a4;
ONTUYECKUE CXEMBI JJIsl MOCTPOEHUSA U300paKeHUH B IJIOCKOM
3epKaJie M cobupalolei JUH3e;

—MNpPUBOJAUTH NPUMeEpPbI/HaX0AUTb UHPOPMALMI0 O MpUMepax Mpak-
THUYECKOTO UCNOJAb30BaHUsA GU3HWUYECKUX 3HAHUN B NMOBCEJHEBHOU
KU3HU AJis1 o6ecriedeHUsI 6€30MacCHOCTHU IPHU 06palleHur C Npubo-
pPaMH U TEXHUYECKHUMHU YCTPOMCTBAMH, COXpPAaHEHUs 3J0POBbsSU
COOJIIOJIeHHUs] HOPM 3KOJIOTHUYECKOro INOBeJeHUs B OKpYy:Kalollel
cpene;

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

—MHWCNO0JIb30BaTh NMPHU BBINOJHEHUU yUeOHBIX 3aJaHUN HAy4YHO-IO-
NYJISIPHYIO JIMTepaTypy PU3HNUEeCcKOT o CoZlepKaHusl, CIPaBOYHbIE
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb NPUEMaMHU
KOHCIIEKTUPOBAaHUS TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPyTyI0;

—cCo3/laBaTb COGCTBeHHble NMHUCbMEHHble U yCTHble COOOLIeHUs Ha
ocHOBe MHG}OpMalMM M3 HECKOJBbKHUX UCTOYHUKOB (U3UYECKOTrO
coJleprKaHusl, MyOJIUYHO MPeACTABJISATD Pe3yIbTaThl IPOEKTHOHN HUJIU
HCCAe0BaTeJNbCKON JeATeJIbHOCTH; NPU I3TOM TPaMOTHO MHC-
MOJIb30BaTh U3y4YEeHHbIA MOHATUWHBINA ammnapaT U3y4aeMoro pas-
nena PU3UKKM M CONPOBOXKAATh BBICTYILJIEHHWE TIpe3eHTalueinc
y4€TOM 0COGEHHOCTEN ayJUTOPUU CBEPCTHUKOB.
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TEMATUYECKOE NJIAHUPOBAHMUE

7 knacc (68 u)

HayKa o mpupoje
(24)

fIBnenus npupoasl. Pusuye-
CKUeE SIBJIEHUS: MeXaHUYe-
CKUeE, TENJIOBBIE, 3JIEKTPUYe-
CKH€E, MarHUTHbBIE, CBETOBBIE,
3BYKOBBIE

TemaTu4yeckuit OcCHOBHBIE BUABI AeATETbHOCTH yYalUuXCs
OcCHOBHOe coAep:KaHue " L
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JeiCTBUIT)
Pazpaen 1. dusuka u eé poJb B IO3HAHUM OKpYy:Kamouero mupa (6 4)
dusuka — dusuka — Hayka o npupoJie. | BrisiBieHHe pas/Muuil Mexay GU3MUYeCKUMU U XUMUYEeCKUMU

npeBpameHusamMu (MC — xumus).

Pacno3sHaBaHue U Kjaccupukanus GU3nIeCKUX siBJIeHUH:
MeXaHUYECKHUX, TEMJIOBBIX, 3JI€KTPUUYECKUX, MAarHUTHBIX
U CBETOBBIX.

Hab6usiroaeHue v onvcanve GU3UYECKUX ABJIEHUU

dusnyeckue
BeJIMYUHBI (2 9)

dusuyeckre BeJUIHHBL.
H3mepeHne pusnvyeckux
BeJINYUH. PU3NYecKUue
npu6opel. [lorpentHocTb
usMepeHu. MexxayHapoaHasi
cucTeMa eJUHHUI]

OnpejiesieHre LieHBI JeJIeHUs HIKaJlbl U3MEPUTEJIBHOr0 NMpUGopa.
W3MmepeHHe JIMHENHBIX pa3MepoB TeJl U NPOMEXYTKOB BpeMeHU
C y4€TOM NOTrpeIIHOCTeMN.

H3MepeHUe 06'bEMaA XKHUJIKOCTH U TBEPAOro TeJa.

H3mepenue TeMnepaTypbl IPYA NOMOILIH XUJKOCTHOTO TEpPMO-
MeTpa U JlaTYMKa TeMIlepaTyphbl.

BeinosiHeHHe TBOpYECKHX 3aJ@HUH MO MOUCKY COCcOo60B M3Mepe-
HHUS HEKOTOPBIX PHU3NYECKUX XapaKTePHUCTHUK, HAIPUMeD
pa3MepoB MaJbIX 06'beKTOB (BOJIOC, IPOBOJIOKA), YAAJTEHHBIX

1 [Ipu pa3pa6oTke paGoyell MpPorpamMMbl B TEMAaTHYECKOM IJIAHUPOBAHHHU JOJIKHbI ObITh YYTEHbl BO3MOXXHOCTH HCIIOJIb-
30BaHUs 3JIEKTPOHHBIX (LU POBHIX) 06pa30BaTEIbHBIX PECYPCOB, ABJSIOUIUXCSA Y4e6GHO-METOAUYECKUMHU MaTepraia- MU
(My/nbTUMEUIHBIE TPOrPAaMMbl, 3JIEKTPOHHble YYEGHUKU W 33JaYHUKH, 3JIEKTPOHHble OUOJIMOTEKH, BUPTYyaJbHblE
J1abopaTOpPHUH, UTPOBblE NMPOrpaMMbl, KOJJIEKLIUU LUPPOBBIX 00PA30BATEJIbHBIX PECYPCOB), PeaTU3YIOIHUX AUIAKTH-
yeckue Bo3MoxkHOCTH UKT, comeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHO/IaTeIbCTBY 06 06pa30BaHUHU.
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06'bEKTOB, 60JIBIIMX PACCTOAHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKAeHHre NIpeJJaraeMbIx CIOCOGOB

EcrecTBeHHO-
Hay4YHbIH MeTO/,
no3HaHus (2 4)

Kak ¢usuka u apyrue
€CTeCTBEHHbIE HAYKH U3y4Ya-
10T npupoay. EctecTBeH-
HO-Hay4YHbIA MeTO/ I03Ha-
HUS: HAabGJII0/leHHe, TIOCTaHOB-
Ka Hay4HOro BOIpoca,
BbIJIBH)KEHUE TUIIOTES,
3KCIEepUMEHT 10 IpOBepKe
TUINoTe3, 06'bICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
$ur3MyecKUx IBJEHUH C TOMO-
b0 MO/ een

BrlABMKEHUE TUIIOTE3, 00'bSICHAIOUUX IPOCTHIE sIBJIEHUS,
HalnpuMep:

—_— no‘{emy OCTaHaBJIMBaAeETCA ,quKyLueec;[ 10 FOpHBOHTaﬂbHOFI
HOBerHOCTI/I TeJI1O,

— I[Oo4YeMy B KapKyo MOToAy B CBETJIOU OJleXK/ie TPOXJaJHeH,
4yeM B TEMHOH.

[IpesJioxkeHre CIOCOGOB MPOBEPKU TUIIOTES.

[IpoBeaeHue UccleN0BaHUSA MO0 POBEPKe KAKOU-JIMO0 TUIOTE-
3bl, HAIpUMeP: JaJbHOCTD I10JIETA LIaPHKA, IYLEHHOr0 rOpy-
30HTAJILHO, TeM 60JIbIIlEe, YEM GOJIbLIE BBICOTA My CKa.
[TocTpoeHne mpocTedmnx mMojesied GU3UYECKUX SIBJIEHUU

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

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

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX pa3-
Mepbl. ONBITH], JOKa3bIBAO-
e JUCKpeTHOe CTpOeHHue
BelllecTBa

Ha6uiroieHre ¥ MHTEpIpeTaLHs OINbITOB, CBUAETEIbCTBYIOIINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BelllecTBa: ONBITHI C pac-
TBOpPEHHEM Pa3JIMYHbIX BEILECTB B BO/JIE.

OueHkKa pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM oTo-
rpaduii, moJyueHHbIX Ha AaTOMHOM CHUJIOBOM MHKpockone (ACM).
OnpejiesieHre pa3MepoOB MaJIbIX TeJl

JABMKeHHe

M B3aMMOei-
CTBHUE YaCTHIj,
BellecTna (2 4)

JlBM>KeHHe 4acTHI] BelecTBa.
CBs13b CKOPOCTH ABUKEHHUS
4acTHI] C TeMIePaTypoH.
BpoyHOBCKOe ABMXXEHUE.
Judodysus. Bsaumogeiicteue
YaCcTHUL, BELECTBA: IPUTSIKE-
HYE U OTTAJIKUBaHHE

Ha6utoieHre ¥ 06'bsiCHEHHE OPOYHOBCKOI'O JBH)KEHUS U sIBJIe-
HUs Auddysuu.

[IpoBesieHrEe U 0G'bSICHEHHE OINBITOB 10 HAGJIIOEHHUIO TENJOBOI0
pacimypeHus ra3os.

[IpoBesieHMEe U 0G'bSICHEHHE ONBITOB 110 OGHAPYKEHUIO CHJI
MOJIEKYJIIPHOTO IPUTSXKEHUS U OTTAJIKHUBaHUS
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

ArperatHbie
COCTOSAHUSA
BelecTna (2 4)

ArperaTHble COCTOSIHUS
BellleCTBa: CTPOEHHE ra3os,
KUJKOCTEN U TBEPABIX
(kpUCTa/IINYECKUX) TeJL.
B3auMOCBSI3b MeX/y CBOU-
CTBaMH BELLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHvueM. OcoGEHHOCTH arperar-
HBIX COCTOSTHUH BOJbI

OnucaHue (C UCHOJb30BaHUEM MPOCTBIX MOJeJiell) OCHOBHBIX
pPas/IMYMi B CTPOEHHH ra30B, XXUJKOCTEH U TBEPIBIX TeJl.
O6'bsicHeHHE MaJIOH CXKUMAEMOCTH XKUJIKOCTEU U TBEPBIX TeJI,
GOJIBIION CXKHMAeMOCTH ra3oB.

06 bsicHeHHe cOXpaHeHHUs] GOPMbI TBEPABIX TeJl U TEKYYeCTH
KUJKOCTH.

[IpoBeseHUE ONBITOB, JOKA3bIBAKIIHUX, YTO B TBEPAOM COCTOS-
HUHU BOJbl YaCTHI[bl HAXOAATCS B CPeHEM JaJiblile JPYT OT Apyra
(MI0THOCTH MEHBIIIE), YEM B XKHUJKOM.

YcTaHOBJIEHME B3aUMOCBSI3U MEXY 0COOEHHOCTSIMHU arperar-
HBIX COCTOSIHUM BOJbI U CYLeCTBOBAHUEM BOJHBIX OPraHU3MOB
(MC — 6uoJiorus, reorpadus)

Paspgeu 3. /IB>keHue U B3auMoaeiicTeue te (21 4)

MexaHuyeckoe
ABIKeHMe (3 4)

MexaHu4YecKoe JIBUXKEHHeE.
PaBHOMepHOe U HepaBHOMep-
Hoe aBuxxeHue. CKOpPOCTb.
CpeZiHsisl CKOPOCThb NpHU He-
paBHOMEPHOM [JIBUKEHUHU.
PacuéTt nyTu 1 BpeMeHH
JBYKEHUSs

HUccnenoBaHve paBHOMEPHOTO JBIDKEHUS U OINpeJieJIeHHe ero
MIPU3HAKOB.

Ha6Jto/ieHe HEpaBHOMEPHOTO JIBMXKEHHUS U OINpesieSIeHUe ero
OTJINYHUH OT pABHOMEPHOT O JIBHXKEHMUSI.

PeleHue 3a/jay Ha onpesie/ieHHe MYTH, CKOPOCTH U BpeMeHHU
PaBHOMEPHOTIO JIBUKEHHUSI.

AHanns rpadpKOB 3aBUCUMOCTH NNYTH U CKOPOCTH OT BpEMEHHU

HNHuepuus,
Macca, IJ1oT-
HOCTb (4 4)

fABneHue nHepuMU. 3aKOH
WHepuuHU. Bsaumogelicteue
TeJl KaK IPUYUHA U3MEeHEeHUd
CKOPOCTH ABH>KEHHUS TeJl.

O6GbsiICHEHHE Y IPOTHO3UPOBAHUE SIBJIEHUH, 06y CJIOBJIEHHBIX
WHepLUEeH, HAaIpUMep: YTO MPOUCXOAUT MPHU TOPMOXKEHUU UJIH
pe3KOM MaHeBpe aBTOMOOWJISI, TOYEMY HEBO3MOXXHO MIHOBEHHO
NPEKPATHUTDb JBHKEHHE Ha BeJIOCUIIe/le UJIM CAMOKATE U T. .
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Macca kak Mepa UHEPTHOCTU
Tesa. [IJ10THOCTD BelllecTBa.
CBsI3b MJIOTHOCTHU C KOJIUYeE-
CTBOM MOJIEKYJI B €IUHUIIE
06 bEMa BelljecTBa

[IpoBesieHHE U aHAJKU3 OMBITOB, JIEMOHCTPUPYIOIUX U3MEHEHHE
CKOPOCTH JIBUKEHHS TeJa B pe3yJibTaTe AeUCTBHUS HAa HETO
APYTHUX TeJL.

PelieHue 3a/jay Ha ONpezie/IeHHE MacChl TeJia, ero 06'bémMa u
IJIOTHOCTH.

[IpoBeieHUE U aHAJIU3 ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCH-
MOCTb U3MEHEHHS] CKOPOCTH TeJia OT ero MaccChl Py B3anMO/IeM-
CTBUU TeJl. U3MepeHHe MacChl TeJsla pa3/IMYHbIMHU CIIOCOGAMH.
Onpe/iesieHre MJIOTHOCTH TeJia B pe3yJibTaTe U3MEPEHHUS ero Mac-
Chbl 1 06 bEMa

Cuia. Buabl cu
(14 4)

CuJia Kak xapaKTepuCTHKa
B3auMoencTBus Tes. Cuia
YIpYyrocTH U 3akKoH ['yka.
H3MepeHUe CUJIbI C TOMOIbIO
AUHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TAXKECTH.
CuJjia TAXKeCTH Ha Jpyrux
nyaHeTax. Bec Tesa. HeBeco-
MocTb. Cl10KeHUe CUJI,
HalpaBJIEHHBIX [10 OJHOH
npssMoi. PaBHoaeNcTByOLAsA
cuii. Cuna tpeHus. TpeHue

CKOJIbKE€HHSA U TPEeHHEe ITOKOA.

TpeHue B IpUpoJie U TEXHUKE

U3yyeHue B3aUMOJIEHCTBUS KaK NPUYMHbI U3MEHEHUS CKOPOCTH
TeJla UM ero JedpopmMaruu.

OnyvcaHue peasbHbIX CUTYallui B3aUMOJEHCTBUSA TeJl C IOMOLIbI0
Mo/ieJiel, B KOTOPBIX BBOAUTCS NOHSATHE U U300 pakeHHUe CUJIBL.
W3yyeHue cuibl ynpyrocty. UccieoBaHre 3aBUCHMOCTH CHJIBI
YIPYTOCTH OT YAJMHEHUS] PE3UHOBOIO IIHYPa WU NMPY>XHUHbI

(c moctpoeHueM rpaduka).

AHa/IM3 NPaKTUYECKUX CUTYalMH, B KOTOPbIX MPOSIBJISAETCS
el cTBUE CUJIBI YIIPYTOCTH (YyIPyrocTh Msiya, KPOCCOBOK, BETOK
aepeBa U ap.).

AHanus cuTyalui, CBSI3aHHBIX C IBJIEHUEM TATOTEHHUS.

06 BbsiCHEHHEe OPOUTANBHOTO ABMXKEHUS IJIaHET C UCI0JIb30BaHU-
€M sIBJIEeHUS TATOTeHUs U 3aKoHa uHepuuu (MC — acTpoHOMuUS).
H3MepeHUe Beca TeJa € IOMOILbIO AUHAaMoMeTpa. O60CHOBaHUE
3TOTO cr1oco6a u3MepeHus.

AHasu3 1 MoJiesIMpOBaHUe sIBJIeHUsI HEBECOMOCTH.
JKCcnepuMeHTAaJIbHOE N0JIyYeHHEe IPaBHUJIa CJA0KEHHUS CUII,
HamnpaBJIEeHHbIX B/I0JIb OJHOU NpsiMOH. OnpejesieHue BeJUYUHBI
paBHOZENCTBYIOIEN CUJL.

M3ydeHue CUJIbl TPEHUS CKOJIBLXKEHHUS U CUJIbI TPEHHS IOKOS.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

HccnenoBaHMe 3aBUCHMOCTH CUJIbI TPEHHUSI OT Beca TeJia

Y CBOMCTB TPYILUXCsI TOBEPXHOCTEH.

AHaJM3 NpaKTUYeCKHUX CUTyal Ui, B KOTOPBIX IPOSBIISAETCS
JlefiCTBHE CUJIbI TPEHHs], UCIIOIb3YIOTCS CIIOCO6HI €€ YMeHbllle-
HUS WM YBeJIMYeHHUs (KaTaHUe Ha JIbDKaX, KOHbKax, TOPMOXKe-
HUe€e aBTOMOGUJIsA, UCII0JIb30BaHHE MOAIINUITHUKOB, IJIJaBaHUe
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uosorus).

PemreHue 3ajja4 ¢ UCIoJb30BaHUEM GOPMYJT JJI1 pacyéTa CHJIbI
TSKECTH, CUJIbI YIIPYTOCTH, CUJIbI TPEHUS

Pazpen 4. laBieHue TBEPABIX TeJl, ’KMAKOCTel U ra3os (21 4)

JdaBiieHue. Ile-
pejaya JasJie-
HMA TBEPABIMHA
TeJIaMH, )KUAKO-
CTSIMHU M ra3aMu
(34)

JaBsienne. Cnoco6bl yMeHb-
LIEHUS U YBeJUYeHHUs
naBJieHud. /laBpseHue rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
OoT 06'béMa U TeMIlepaTyphl.
[lepenaya naBieHus TBEPbI-
MH TeJIaMH, )KUJKOCTSIMH U
razaMu. 3akoH [lackaus.
[THeBMaTHU4YeCKHE MalllUHbI

AHau3 1 06'bsICHEHHE ONbITOB U IPAaKTHYECKUX CUTYaLluH,

B KOTOPBIX IPOSIBJISIETCS CHUJIA JaBJIEHUS.

O6ocHOBaHMeE CIIOCOGOB YMeHbUIEHHUS U YBEJUYEHUS JJaBJIeHHUS.
W3y4eHune 3aBUCHMOCTH JlaBJIeHUsI ra3a OT 06'béMa U TeMIlepaTyphl.
W3y4yeHne ocobeHHOCTel nepefadyu JaBjieHUs TBEPAbIMHU TeJaMH,
KUAKOCTAMHU U razaMu. 060CHOBaHHe pe3yJIbTaTOB ONBITOB
0COBGEHHOCTSIMU CTPOEHUS BelleCTBA B TBEPOM, KHUJAKOM

Y ra3oo6pasHOM COCTOSTHUSAX.

JKCIleprMeHTaJIbHOE JI0Ka3aTeJbCTBO 3aKoHa [lackas.
Pemenue 3a/1a4 Ha pacyéT faBjaeHUus TBEPAOTO TeJsa

JlaBiieHue
XuakKocrtu (5 4)

3aBHCUMOCTD JaBJIeHUs
KHU/KOCTH OT IJIyOUHBI
norpy>xeHus. 'mapocra-
TUYeCKHUH NnapajoKc.

I/ICCJ'Ie,ELOBaHI/Ie 3daBUCHUMOCTHU AaBJIEHHUA XUAKOCTH OT I'J'ly6I/IHbI
MOrpyXeHHWd U IIJIOTHOCTH KUAKOCTH.

Ha6mozle1-me U 06'bsICHEHHE rUAPOCTATUYECKOr'o nmapajgoKkca
Ha oCHOBe 3akoHa [lackasns.
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Coobarnuecs cocyabl.
I'uapaBanMyeckre MeXaHU3MbI

H3y4eHHre COOBILAOLUUXCSA COCYLOB.

Pewrenuve 3a1a4y Ha pacyéT JaBJIeHUs )KUJKOCTH.

O6bsicHeHMe NPUHLMIA JeHCTBUs TMAPABINYECKOro mpecca.
AHanu3 1 06bsICHEHHE TPAKTUYECKUX CUTYALMH, JeMOHCTPUPY-
IOIMX NPOSIBJIEHHE [JaBJIeHUsI XKUAKOCTH U 3aKoHa [lackass,
HalpyuMep MPOLIeCCOB B OPraHU3Me NPH IJIy6OKOBOJAHOM HbIPs-
Huu (MC — 6uosiorus)

AtmocdepHoe
AasJieHue (6 4)

ATMocdepa 3emMJu 1 aTMOC-
depHoe naBsienue. [IpUIUHBI
CyIleCTBOBAHMS BO3AYIIHOMU
060y104kH 3eMJd. ONBIT
Toppuuesniu. UsmepeHnune
aTMochepHOTro JaBJIeHUs.
3aBUCUMOCTb aTMOChEPHOT 0
JlaBJIEHUS OT BBICOTHI

HaJ, ypoBHeM Mops. [Ipu6opsl
JJIs1 U3MepeHUs1 aTMoCpepHo-
ro JlaBJIeHUs

JKcrnepuMeHTa/IbHOE 0OHapy»KeHHe aTMOCPepPHOTro AaBIeHHUs.
AHany3 1 06'bsICHEHME ONBITOB U MPAKTUYECKUX CUTYaLlUuH,
CBSI3aHHBIX C fleicTBUeM aTMOCPepHOro JaBJaeHHUs.
OGBbsICHEHHE CYlLeCTBOBAaHUSA aTMocdephl Ha 3eMJie U HEKOTO-
PBIX IJIAHETaX UJIK €€ OTCYTCTBHSA Ha JpyTUX IJIaHeTax U JlyHe
(MC — reorpadwus, acTpOHOMHUS).

O6GBbsiCHEHHEe U3MeHEeHHUs IIJIOTHOCTHU aTMocdephl C BbICOTOHN

M 3aBUCHUMOCTH aTMOCOEPHOro JaBJIeHHUs OT BBICOTHI.
PemeHue 3aa4 Ha pacyéT aTMochepHOro JaBJIEHUs.
H3ydyeHue ycTpoiicTBa 6apoMeTpa-aHepousa

JelicTBue
»)KMAKOCTH M rasa
Ha NIOrpy>k€éHHOe
B HUX TeJ10 (7 4)

JlelicTBME XXUAKOCTH U rasa
Ha NOrpy>k€HHOEe B HUX TeJIO.
BoeITasikuBaruasa (apxuMeno-
Ba) cuJja. 3aKoH ApxuMmena.
[lnaBaHue TeJs. Bo3ayxormna-
BaHUe

JKcrnepuMeHTa/llbHOE OGHApYyKeHUe JelCTBUS XXUJKOCTU U rasa
Ha NOTPY>KEHHOE B HUX TEJIO.

OnpefesieHUe BbITAaJIKUBAIOUEN CHUJIbI, IEMCTBYIOLLEHN Ha TeJlOo,
MOTPY>KEHHOE B XXUJKOCTb.

[IpoBeseHre U 06CYX/JeHHUE ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTDb BbITAJIKUBAOLEN CUJIbI, IeHCTBYIONIEN HA Te10
B XHWJKOCTH, OT OG'béMa HOI‘py)KéHHOﬁ B XKHUJKOCTb 4YaCTH TeJia
M OT IIJIOTHOCTH KHUJKOCTH.

HccnepoBaHue 3aBUCMMOCTH Beca TeJjla B BOJle OT 06 bEéMa
MOTPY>KEHHOM B )KMJKOCTb YacTH TeJia.

PelieHue 3a7ja4 Ha NpUMeHeHHEe 3aKOHA ApXHMMe/1a U YCJI0BUS
IIJiaBaHUA TeJl.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPyHMpPOBAaHHUE JIOJLKHU
Y onpe/ie/ieHue eé rpy30no bEMHOCTH

Paszgen 5. Pa6oT

a Ml MOILHOCTb. JHeprus (12 4)

PaGoTa u momi-

MexaHu4veckasi paboTa.

JKCIepUMeEHTA/NIbHOE OIpeie/ieHue MeXaHUYeCKOU pabOoThl CHJIbI

HOCTb (3 4) MowmHoCTb TAXKECTH MPHU NMaJleHUH TeJla U CUJIbl TPEHHA IPU PpAaBHOMEPHOM
rnepeMeleHUHU TeJsla 0 TOPU30HTATbHON MOBEPXHOCTH.
PacyéTt MoujHOCTH, pa3BUBaeMoH Npu No’bEMe M0 JIECTHUIIE.
PemieHue 3a/1ay Ha pacyéT MeXaHUYECKOW paboOThl U MOLIHOCTH
IlpocTteie [IpocThle MexaHU3MBbI: pbIyar, | OnpejesieHre BbIMIPHILIA B CHJIe IPOCThIX MEXaHU3MOB Ha

MeXxaHHU3MBbI (5 4)

6JI0K, HAKJIOHHasl MJI0CKOCTb.
[IpaBuJiO paBHOBECHUS
ppryara. [Ippymenenue
NnpaBUJIa paBHOBeCHUs pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHukU. KII/J| npocTbix
MexXaHU3MOB. [IpocTele
MeXaHU3Mbl B ObITY U TEXHHU-
Ke. Pblyaru B TeJsie yejioBeKa

pyUMepe pblyara, NoJBH>KHOI'0 ¥ HENOJBUKHOTO GJIOKOB,
HaKJIOHHOU NJIOCKOCTH.

HcciefoBaHue yc0BHUsI paBHOBECHS pblyara.

O6HapyxeHHe CBOMCTB MIPOCTbIX MEXaHU3MOB B Pa3JIMYHbIX
WHCTPYMEHTAaX U MPHUCIOCOB6IeHUAX, UCIIOTb3yEMbIX B OBITY

U TEXHUKE, a TaK)Ke B )KUBbIX oprannsmax (MC — 6uosiorus).
JKClepUMeHTaJbHOE [J0Ka3aTeJbCTBO pPaBeHCTBa paboT npu
NpUMeHeHUH NPOCTbIX MEXaHU3MOB.

Onpepesnenue KI1/| HaKJIOHHON NJIOCKOCTH.

Pemenue 3aza4 Ha NpyMMeHeHNe NIpaBUJa paBHOBeCUS pblyara U
Ha pacuéTt KI1/|

MexaHu4yecKasi
3Hepru4 (4 4)

KnHeTHnyeckasi 1 IOTEHIU-
asnpHas a”Heprus. [IpeBpalie-
HUe OJTHOTO BH/IAa MexaHHuve-

JKcnepuMeHTa/llbHOE olpe/iesieHHe U3MEHEHUs] KUHETHYEeCKON
U NOTEHLIMaJIbHON 3HEPTHUHU TeJia IPU ero CKaTbIBAHUU 11O
HaKJIOHHOM IJIOCKOCTH.
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CKOM 3HEpPruu B JpyTrou.
3aKOH COXpaHeHUs U U3MeHe-
HUf D9HepruH B MexXaHHKe

®opmysrpoBaHHE Ha OCHOBE HCC/IEJ0BAaHHs 3aKOHA COXpaHEHUs
MeXaHU4YeCKOW SHEPTUH.
06cyx/ieHre rpaHUL, IPUMEHUMOCTH 3aKOHA COXpaHeHUs

SHEepruu.
Pemenue 3aja4 C UCIIOJIb30BAaHHEM 3aKOHaA COXpaHEHHA 3Hep-

'

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 u)

TemMaTH4YeCcKUH
6JI0K, TEMBI

OcHOBHOE coaeprKaHue

OCHOBHBIE BU/IbI JA€SATEJbHOCTH YYAUIUXCS
(Ha ypoBHe y4eGHbIX JelcTBHA)

Pa3pes 6. TensioBble siBjieHus (28 4)

CtpoeHue
U CBoOiicTBA
BemecTBa (7 4)

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

U MoJieKyJ. OnbIThI, OJ-
TBepJawliue OCHOBHbIE
MOJIOXKEHUS MOJIEKYISP-
HO-KMHETHYECKONU TEOpUU.
Moaenu TBEPAOTO, > KUAKOTO
1 ra3oo6pa3HOro COCTOSIHUM
BelecTBa. Kpucraniudeckue
1 amopdHbIe TBEpPAbIE Tesa.

Ha6utoieHre U MHTepHpeTalys ONBbITOB, CBU/ETEJNbCTBYOLINX
06 aTOMHO-MOJIEKYJIIDHOM CTPOEHHUH BellecTBa: ONbITHI C pac-
TBOPEHHEM Pa3JIMYHbIX BELIeCTB B BOJeE.

Pelrenyve 3a/a4 Mo oLleHUBAHUIO KOJIMYECTBA aTOMOB MJIM MoJie-
KyJI B eIUHUIIe 06 bEMa BellleCTBa.

AHanu3 TekcTa JpeBHUX aTOMUCTOB (HanmpuMep, pparMeHTa
nosmsl JIlykpenus «O npupo/ie Beleii») c U3J10’)KeHHEM 06G0CHO-
BaHUM aTOMHOU runoressl (CMbIcI0Boe YyTeHUe). OLieHKa
y6eUTeJTbHOCTH 3THX 060CHOBAaHUH.

O6bsicHeHHEe GPOYHOBCKOTO JBUXKeHHUS, siBJeHUs1 Judoysuun

Y Pa3JIMYUH MeXy HUMH Ha OCHOBE II0JIOKEHUH MOJIEKYJISIp-
HO-KMHETHYEeCKOHW TEOpHUH CTPOEHUSs BellecTBa.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

O6bACHEeHHEe CBOKMCTB ra3os,
KUJKOCTEN U TBEPABIX TeJ
Ha OCHOBE MOJIOXKEHUH
MOJIEKYJIIPHO-KHUHETHYeCKOU
Teopuu. CMauMBaHUe U Ka-
MUJJISPHBIE SIBJIEHUS.
TenuioBoe pacmupeHue

U CKaTUe

O6'bsiCHEHUE OCHOBHbBIX Pa3JIMUMi B CTPOEHUU Ia30B, XKUJKO-
cTed U TBEPABIX TeJ C UCIOJIb30BAaHUEM IOJIOXKEHUU MOJIEKYJISAP-
HO-KHUHETUYeCKOH TeOPUH CTPOEHHU BellecTBa.

[IpoBeZieHHE ONBITOB IO BhIPAIIMBAHUIO KPUCTAJLJIOB MOBApEH-
HOU COJIM WJIM caxapa.

[IpoBefeHre U O0GbSICHEHHE ONBITOB, JEMOHCTPUPYIOIUX
KanuJUUISpHBIE SIBJIEHUS U IBJIEHUE CMauyMBaHHU .

O6bsicCHeHUE POJIM KalTUJIJISIPHBIX sIBJIEHUH JJ151 HOCTYIIJIEHUS
BOJAbI B opraHu3m pacteHuil (MC — GuoJsiorus).

HaGusroseHue, npoBeZieHHE U 00'bsICHEHHE ONBITOB IO HAGJIIO-
JEHHUI0 TEIJIOBOTO paclIMpeHUs ra3oB, XKUJKOCTEH U TBEPAbIX
TeJl.

O6bsicHeHHe cOXpaHeHHUs] 06'béMa TBEPABIX TeJl, TEKYYeCTH
YKUAKOCTHU (B TOM YHMCJIE, Pa3HULBI B TEKYYeCTH JJIs1 Pa3HbIX
)KUJIKOCTeH ), JaBJIeHUs rasa.

[IpoBeseHNeEe ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCHUMOCTD JaBJie-
HUS BO3/1yXa OT ero 06'béMa U HarpeBaHUsI UJIN OXJIAXKEeHHs],
U UX OO'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO yYEeHHSI.
AHau3 NpaKTUYEeCKUX CUTyal Ui, CBSI3aHHbIX CO CBOMCTBaMHU
ra3os, )KUJIKOCTEU U TBEPJBIX TeJI

TensoBbIe
npoueccsl (21 4)

Temnepartypa. CBA3b TeMIle-
paTyphl CO CKOPOCTBIO
TEINJIOBOT'O ABU>KEHUS
4acTuL,.

BHyTpeHHsIs1 sHepTuUs.
Cnioco6bl U3MeHeHUs

0O6oCHOBaHME IPaBUJ U3MEpPEHUs] TEMIEPATYPHI.

CpaBHeHHe pa3JIMYHBIX CIOCOGOB M3MEPEHUs U ILKaJ TeMIe-
paTypshl.

Ha6roieHue U 06'bsICHEHHE OINBITOB, JEMOHCTPUPYIOLIUX
W3MeHeHHe BHYTPEHHEH 3HEPTUH TeJla B pe3yJIbTaTe TelJolnepe-
a4y ¥ paGoThbl BHEIIHUX CHUJI
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BHYTpEeHHeH 3Hepruu:
TernJionepejaya U coBep-
ueHue paboTel. Buasl
TemnJonepesayu: TEMJIONPOBO-
JHOCTb, KOHBEKIUs, U3Jyde-
HHe.

KosnyecTBO TenuoThl.
YnenbHasa TENJIOEMKOCTb
BelecTBa. Temioo6MeH

Y TeIJIOBOe paBHOBeCHE.
YpaBHeHUE TenJ0BOTo
GaslaHca.

[InaBsieHue U oTBepJeBaHue
KPHUCTA/IINYEeCKUX BeIeCTB.
YnenpHas TemnsoTa IJjaBJe-
Hus. [lapoo6pazoBaHue

U KoHJeHcanusa. UcnapeHue.
Kunenue. YaesnbHasa TerJjoTta
napoo6pasoBaHus. 3aBUCU-
MOCTb TeMIlepaTypbl KUIEHUS
OT aTMOChEPHOTO JIaBJIEHHUA.
BiaxkHocTb BO3ayXa.
JHeprus TOIJIMBA. Y ieJbHas
TenJioTa CropaHus.
[IpyHOMIBEI PaboOThI TEMJIO-
BbIX ABUratesei. KI1/]
TENJIOBOTO JABUTATEJIS.
TenoBble ABUraTeJHu U 3alliU-
Ta OKpYy»Kamwlel cpesbl.
3aKOH coOXpaHeHMd U Ipe-
BpallleHHsI SHEPTHUHU B MeXa-

Ha6unro/ieHue 1 06'bsICHEHUE ONBITOB, 00CY>K/AE€HHE paKTUyYe-
CKHX CUTyal Ui, IeMOHCTPUPYIOUINX Pa3JINYHbIe BUJbI TEIJIO-
nepe/iayu: TEIJIOMPOBOJHOCTh, KOHBEKIIHIO, U3JIyYeHHE.
HccnenoBaHue sIBJIeHUs] TelJI0OOMeHa MPU CMEeUIMBaHUU
XOJIOAHOU Y ropsiueil BoAbl.

HaGntoieHne ycTaHOBJIEHUST TEIJIOBOTO PABHOBECHUS MEXIY
ropsiuei U xoJ10JHOH BOJOM.

OmnpepesieHue (M3MepeHHe) KOJIMYECTBA TEIJIOThI, MOJYYEHHOT O
BOZIOW MPU TEMJIOOOMEHE C HAarpeThlM MEeTA/JIMYECKUM I[UJIUH-
JpOM.

OmnpepesieHue (U3MepeHHe) Y eJIbHOU TENJIOEMKOCTH BellleCTBa.
Pemenue 3aia4, CBI3aHHBIX C BBIYHUCJIEHHUEM KOJIMYECTBA TEIJIO-
ThI U TEMJIOEMKOCTH MPH TENJI00OMEHE.

AHasu3 CUTyalu Ml NPaKTUYECKOTO UCI0/Ib30BaHUSA TEMJIOBBIX
CBOMCTB BeILeCTB U MaTepUasIOB, HAIPUMEP B LieJIsIX 3Heprocoe-
peXXeHus: TenJonu30JIs11s, SHeproc6eperaroiiye KpbIlHy,
TePMOAKKYyMYJISITOPbI U T. .

HaGusro/ieHue siBJIeHUH MclapeHUsl U KOHJIEH CAI[U Y.
HccnenoBaHue npoliecca HCIapeHUs Pa3JINYHbIX X)KUJIKOCTEM.
O6bsicHEHUe sSIBJIEHUH HCIIapeHUsI U KOHJIeHCAlluh Ha OCHOBeE
ATOMHO-MOJIEKYJITIPHOTO YUYEHUSI.

Ha6sroieHue U 06'bsICHEHHE TPOIlecca KUIEHUs], B TOM 4YHCJe
3aBUCUMOCTH TeMIEepPaTypbl KUIIEHUS OT JAaBJI€HUs.
OnpenenieHue (M3MepeHHEe) OTHOCUTENbHOU BJIQXKHOCTH BO3/yXa.
Hab6utojeHue npoliecca njaBJieHUs] KPUCTAJIMYECKOT O Belle-
CTBa, HANIPpUMeED JIbJaA.

CpaBHeHHE MPOIECCOB IJIaBJIEHHUS] KPUCTAJINYECKUX TeJl

U pa3MsIrdeHus1 MpyU HarpeBaHUU aMOpPPHBIX TeJl.
OnpenenieHue (U3MepeHHUe) YAEJbHON TEIJIOTHI IJIaBJIE€HUSA Jib/1a.
O6bsicHEHUe SIBJIEHUH IJIaBJIEHUsI U KPUCTAJJIM3AlMU HAa OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YYEeHHUS.
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ITpodosicerue maba.

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

TemaTndecknii

OcCHOBHOe co/IepKaHue
0JI0K, TeMa

HUYeCKHUX U TelJIOBbIX Pemenue 3a1ay, CBI3aHHbIX C BBIYUCJIEHHEM KOJWYeCcTBa TelJIo-
npoueccax ThbI B IIpolieccax TelnJionepesaqyy NpHy MjaaBJeHUH U KPUCTaLIU-
3allMY, UCMTapeHUH U KOHJIeHCAalhH.

AHa/M3 cUTyalui NIpaKTU4YeCKOro MPUMeHeHHUs ABJIeHUH
MJ1aBJeHUS U KPUCTAJIM3AL MU, HAIPUMeD, NToJIydYeHHe CBEePX-
YUCTBIX MaTepHaJIOB, CoJieBasi rpeska u Jp.

AHanu3 paboTel U 06'bICHEHHE NPUHIUIA AeHCTBUSA TENJI0BOrO
ABUTaTeJIsl.

BeluncieHMe KOJIM4ecTBa TeIJIOThI, BbIJEJAIILErocs npu cro-
paHUU pa3JIMYHbIX BUAOB TOIIMBA, U KII/J| nBUraress.
O6¢cy)/IeHHEe IKOTOTHUUECKUX NTOC/IeACTBUU UCIIOIb30BaHUS
JBUTaTesiell BHYTPEHHEro CropaHMus, TEeIJIOBbIX U THAPO3JIEK-
TpoctaHuuil (MC — aKoJIoTHs1, XUMUS)

Pasges 7. diieKTpu4eckye M MarHUTHBIE sABJIeHUA (37 4)

ewwedlodu senoged veHdawud|]

JdJIeKTpUYecKre dnekTpusauusda Tes. [lBa poga | HabirogeHue v npoBefeHHe ONBITOB MO 3J1€eKTPU3aLUU Tell

3apsaabl. 3aps- 3/J1eKTPUYEeCKHUX 3apsL0B. NPHU CONPUKOCHOBEHUH U NUHAYKLHUEH.

JKeHHbIe TeJia B3aumopelicTBue 3apsiKeH- Hab6satoeHre U 06'bsiCHEHHE B3aUMOJeHCTBUS OJJHOUMMEHHO

U UX B3aMMoOJel- | HbIX Tes. 3akoH KyJsioHa. Y1 pa3HOMMEHHO 3apsP)KEeHHBIX TeJl.

cTBHe (7 4) JJIeKTpUYecKoe IoJIe. O6bsicCHEeHHe NPUHIMIA AeHCTBUSA 3JIeKTPOCKOoMa.
[IpyHIMD Cynepno3ULUU O6BbsicCHeHUe SIBJIEHUH 3JIeKTpU3alluy NPU CONPUKOCHOBEHHUU
3JIEKTPUYECKUX NOJeH. TeJl U MUHAYKLIMEH C UCI0JIb30BaHUEM 3HAHUHM 0 HOCUTEIAX
HocuTenu anekTpruiecKkux 3JIeKTPUYECKHUX 3aps/I0B B Bell[eCTBe.
3apsAA0B. JJIeMeHTapHbIA PacnosHaBaHue U 00'bsICHEHUE SIBJIEHUH 3JIeKTPU3aLUU B IO-
3JIeKTPUYeCcKHUH 3apsj. BCeJJHEBHOM >KHU3HHU.
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Ctpoenue aToMa. [IpoBogHU-
KU U JUDJeKTPHUKHU. 3aKOH
COXpaHeHUs 3J1eKTPHUYEeCKOro
3apaja

Ha6sroieHue U 06'bsICHEHHUE ONBITOB, WIIHOCTPUPYIOLUX 3aKOH
COXpaHEeHH 3JIEKTPHUUYECKOro 3aps/a.

Ha6JiroieHHe ONBITOB IO MOZEJUPOBAHUIO CHUJIOBBIX JIMHUH
3JIEKTPUYECKOTO MOJIS.

HccnepoBanue JefCTBUA 3JIEKTPUYECKOIO MOJISI HA NMPOBOAHUKHU
U JU3JIEKTPUKHU

IlocToAHHBIN
3JIeKTpUYeCKHHA
TOK (20 4)

JeKTpHUYeCcKHi TOK. YcJiio-
BUS CyleCTBOBAHUSA 3JI€KTPU-
4ecKoro Toka. UcTouHUKHU
MOCTOSIHHOTO TOKa. [leficTBUs
3JIeKTPUYECKOI'0 TOKa
(TenJyioBOE, XUMUYECKOE,
MarHuTHOe). JJIeKTpUYeCKU U
TOK B KU/ KOCTSIX U ra3ax.
dnekTpuyeckada Lenb. Cuia
TOKa. JJIeKTpuieckoe
HanpsikeHue. ConpoTuBJie-
HUe NMPOBOJHUKA. YeJabHOe
CONPOTHUBJIEHHE BellecTBa.
3akoH OMa /14 y4acTKa
uenu. [lociexoBaTtesbHOE

Y NapaJijieJibHOe CoeIUHeHNe
MIPOBOJHUKOB.

PaGoTa 1 MOIHOCTB 3JIEKTPHU-
4yecKoro Toka. 3akoH /lxoy-
as-JleHua. 3JIEKTPONPOBO/-
Ka U IOTPeGUTEH 3JIEKTPU-
4YeCKOH 3Hepruu B OBITY.
KopoTkoe 3aMbikaHUe

HaGutoieHue pa3IMYHbIX BUJIOB AeHWCTBUS 3J1EKTPUYECKOTO
TOKa U O6HApy»KeHHe 3TUX BUJIOB JefCTBUS B OBCELHEBHOU
JKH3HHU.

C6opka U HCIBbITAHHE 3JIeKTPUYECKOH LieNH MOCTOSIHHOTO
TOKa.

H3MmepeHUe CHUIbl TOKA aMIIepPMETPOM.

H3MepeHUe 371IeKTPUYECKOTr 0 HANPSI?)KEHUSI BOJIbTMETPOM.
[IpoBegeHrE U OG'BSICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTbD 3JIEKTPUYECKOT O COIPOTHUBJIEHNUSI NPOBOJHHUKA

OT ero AJINHBI, IJIOIA/{H IONIePeYHOTo ceYeHHsI U MaTepHaJa.
HccienoBaHne 3aBUCMMOCTH CUJIbI TOKA, IPOTEKAIOILEro yepes
pEe3UCTOp, OT COMPOTUBJIEHUSI PE3UCTOPA U HANIPSDKEHUS

Ha pe3ucTope.

[TpoBepka MpaBuUJIa CJI0XKEHHUS HANPsPKEHUH IIPU MMOCJIeloBa-
TeJIbHOM COeJJUHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBuJia AJs1 CUJIbl TOKA MPU NapaslleIbHOM COefu-
HEHUH Pe3UCTOPOB.

AHanu3 cUTyalMil moc/ieloBaTeJbHOrO U MapasjieibHOro
coeJMHEHUS MPOBOJHMKOB B JJOMAIIHUX 3JIEKTPUYECKUX

CeTsX.

PemreHue 3aa4 c ucnoJsib3oBaHueM 3akoHa OmMa u GopMyst
pacuéTa 3JIeKTPUYECKOTO COMPOTUBJIEHUs NMPU MOC/IEe/0BATEb-
HOM U ITapaJljieJJbHOM COeJMHEHHUH NTPOBOIHUKOB.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

OnpejiesieHde paboOThI 3J1EKTPUYECKOTO TOKA, IIPOTEKAIOLEro
yepes pe3UcTop.

OnpefiesieHre MOLHOCTH 3JIEKTPHUYECKOI0 TOKA, BbljessieMOoi
Ha pe3HCTope.

HccnepoBaHre 3aBUCUMOCTH CUJIBI TOKA Yepe3 JIaMIO4YKy

OT HaNpsXKeHUs Ha HeM.

Onpepenenue KII/l HarpeBaTeJis.

HccinepoBanre npeo6pa3oBaHUs 3HEPTHUU NIPU NOABEMe Ipy3a
3JIEKTPOJBUTaTeJIeM.

O6'bsICHEHHE YCTPOMCTBA U MPUHLMIA AeHCTBUA JOMALIHUX
3JIeKTpOHarpeBaTe/bHbIX IPUGOPOB.

O6BbsICHEHVe NPHUYUH KOPOTKOrO 3aMbIKaHHS U IPHUHIMIA
JAeNCTBHUSA NIJIaBKUX NIpeJOXpaHUTeJIeN.

PemeHue 3aa4 c ucnosb3oBaHueM 3akoHa Jxoyna—J/leHna.
Ha6sro4eHre BOSHUKHOBEHUS 3J1eKTPUYeCKOT0 TOKa B KU/ -
KOCTH

MarHuTHbIe
sAABJeHus (6 4)

[TocTOsSTHHBIE MAarHUTHI.
BsaumogelicTBHe MOCTOSIH-
HBIX MAarHUTOB. MarHuTHoe
noJie. MarHuTHoOe noJie 3eMJ1
U ero 3HayeHHe 14 )KU3HHU
Ha 3emuJie. OnbIT IpcTena.
MarHuTHoe 1noJie 3JleKTpHUye-
ckoro Toka. [I[pumeHeHnue
3JIEKTPOMAarHUTOB B TEXHUKe.

UccnepoBaHue MarHMUTHOTO B3aWMOJEHCTBUS MOCTOSIHHBIX
MarHuTOB.

W3yyeHHe MarHMTHOTO 0JIs1 TOCTOTHHBIX MAarHUTOB IPU UX
06'beJMHEHUH U pa3/eIeHHH.

[IpoBe/ieHHEe OMBITOB 10 BU3yasM3aLUU MOJIsI HOCTOSTHHBIX
MarHuTOB.

H3y4yeHue sIBJIEHUSI HAMAarHMYMBaHMUS BellleCTBa.
UccnenoBaHue AeWCTBUA 3JIEKTPUUECKOTO TOKA HA MarHUTHYIO
CTpeJIKY.
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JleficTBMe MarHUTHOrO MOJIs
Ha IPOBOJHHUK C TOKOM.
JJIEeKTPOJABUTATE b IOCTOSIH-
Horo Toka. Mcnosib30BaHue
3JIEKTpPOJIBUTATes el B TeX-
HUYeCKHUX YCTPOMCTBax

Y Ha TpaHCHopTe

[IpoBesieHHe OMBITOB, JJEMOHCTPUPYIOLUX 3aBUCHUMOCTb CHJIbI
B3aMMOJENCTBUSA KaTyIIKH C TOKOM U MarHuTa OT CHUJIbI U Ha-
NpaBJieHUs TOKA B KaTyLIKe.

AHasu3 cuTyali N1pakTU4eCcKOro NpUMeHeHHUs 3J1eKTPOMarHu-
TOB (B 6BITOBBIX TEXHUYECKUX YCTPOHCTBAX, IPOMBILIJIEHHOCTH,
MeaUIUHE).

H3yvyeHue el cTBUSA MarHUTHOTO I0JIS1 HA NPOBOAHUK C TOKOM.
H3ydyeHue AelCTBUSA 3JIeKTPOABUTATEIS.

Hsmepenue KII/l ssniekTpogBUraTeibHOH yCTaHOBKHU.
PacnosnaBaHue W aHa/lU3 pas/JIMYHbIX NIPUMEHEHUH 3JIeKTpo-
ABUraTeJsiel (TpaHCIOPT, 6BITOBbIE YCTPOKCTBA U AD.)

J/IeKTPOMarHuT-
Hasi UHAYKOUS
(44)

OnbiTel Papajses. fABieHue
3JIEKTPOMAarHMTHON WUHAYK-
nuu. [IpaBuio Jlenua.
JnektporeHepaTop. Coco6bl
MOJIy4eHHd 3JIeKTPU4YeCKOH
3HEepPruu. JJIEKTPOCTAHLIUU
Ha BO30OGHOBJIsSIEMbIX UCTOY-
HYKax 3HEPTUU

OnbIThI MO HCC/IeJOBAaHHUIO ABJIEHUA SJIEKTpOMaFHHTHOﬁ UHAYK-
LOHUH: UCClleJOBaHHUE U3MeHEeHUW 3HaUYeHHUs U HallpaBJIEHUA
HUHAYKIIHUOHHOI'O TOKa

Pe3zepBHOe Bpem1 (3 4)
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9 knacc (102 v)

TemaTH4ecKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

OCHOBHBIE BU/bI A€ATEJbHOCTH YYAUIUXCH
(Ha ypoBHe y4eGHBIX AelCTBUIl)

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHU4YecKoe
ABHKeHHe

M CIIOCOGBI ero
onucaHus (10 4)

MexaHHu4YecKoe JBUXKEeHHUe.
MaTepuaJsibHas To4ka.
Cucrema orcuéTta. OTHOCHU-
TeJbHOCTb MeXaHU4eCKOro
JBYKEeHUS.

PaBHOMepHOE NMpsIMOJIMHEH-
Hoe BM>KeHUe. HepaBHOMep-
HOE MPsSIMOJIMHEHHOE JBUXKe-
HUe. CpeHsIa 1 MTHOBEHHas
CKOPOCTb TeJla IPU HEPABHO-
MEPHOM [ BUXKEHUH.
YckopeHnue. PaBHOyCKOpeH-
HOe NpsIMOJIMHEeNHHOe JBUXe-
Hue. CBo60HOE MaJeHue.
OnpiThl [anuies.
PaBHOMepHOe ABUXKeHUE

o OKpy>kHoOCTHU. [lepron

M1 YyacToTa oGpallleHusl.
JlunelHad U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
YCKOpeHHe

AHau3 1 06CyK/AeHHe Pa3/JINYHbIX IPUMEPOB MEXaHUYECKOTO
JBHKEHUS.

O6¢cy)/ieHHe TpaHUL, MIPUMEHUMOCTU MOJENH «MaTepUaTbHasA
TOYKa».

OnucaHue MexXaHHU4YeCKOoro ABUXXEHUA PA3JIUYHBIMH cnocobaMu
(ypaBHeHHe, TabsMLa, rpadUK).

AHa/In3 )XKU3HEHHBIX CUTYallUi, B KOTOPBIX IPOSBJIAETCS
OTHOCHUTEJIBHOCTb MEXaHHU4YECKOIro ABHXXEHH.

Ha6uroieHe MeXaHMYeCKOro JBHKEHMS Tesla OTHOCHUTEJBHO
pPa3HBIX TeJI OTCYETA.

CpaBHeHMe NyTeH U TPAaeKTOPUH JBUKEHUS OJHOI'O U TOTO Ke
TeJla OTHOCUTE/IbHO Pa3HbIX TeJ OTCYETA.

Ananu3 Tekcra l'asnies 06 OTHOCUTENBHOCTH JABHXKEHUS;
BBITNIOJIHEHHE 33JJaHUHU 110 TEKCTY (CMBICIIOBOE YTEHUE).
OnpepesieHue cpeJlHEH CKOPOCTH CKOJIbXKEHUS 6pYyCcKa UJIU IBU-
>KeHMUsI IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

AnHanus u o6CcyXeHue CII0CO60B NMPUGIMKEHHOTO ONpeseeHns
MTHOBEHHOH CKOPOCTH.

OmnpefiesieHre CKOPOCTH PAaBHOMEPHOTO JABMXKEHHSs (IIapHKa

B ’KUJKOCTH, MO/IEJIH 3JIEKTPUYECKOT'0 aBTOMOOUJIA U T. IL.).
OnpegesieHde MyTH, IPOHAEHHOrO 3a JAHHBIM MIPOMEXYTOK
BpeéMeHH, U CKOPOCTH TeJia Mo Fpa(l)m-cy 3aBUCHUMOCTH IIYTHU
pPaBHOMEPHOro ABUXKEHHUA OT BPEMEHH.

06Cyx/ieHHe BO3MOXXHBIX NMPUHLHUIOB JAeHCTBUS IPUOOPOB,
HU3MePAIIHUX CKOPOCTh (CNHAOMETPOB).
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BelunciieHHe MYTH U CKOPOCTH NPH PaBHOYCKOPEHHOM HNPSMO-
JIMHEHHOM JIBM)KEHHUH TeJIa.

OnpejesieHrMe NPOWAEHHOrO MyTH U YCKOPEHUS JBUXKEHUS TeJia
1o rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOrO MPsSMO-
JIMHEMHOTO ABM)KEHUS TeJla OT BpeMEeHH.

OnpejesieHre yCKOPeHUs TeJsla IPH PaBHOYCKOPEHHOM JIBMIKe-
HHUM 110 HAKJIOHHOH MJIOCKOCTH.

W3MepeHHUe Nepuo/ia ¥ 4acTOThI 0GpalleHUsI TeJla 10 OKPYKHOCTH.
OnpejesieHre CKOPOCTH PaBHOMEPHOI'O JBUXKEHHUS TeJla

110 OKPY>KHOCTH.

PemeHue 3a/1a4 Ha onpeJiesieHMe KHHEMAaTHYECKUX XapaKTepH-
CTHK MEeXaHHU4YeCKOTI0 JABM)XKEeHHUsI PAa3JIMYHbIX BHU/I0B.
PacnosnaBaHue U NpUGIMKEHHOE ONMCAaHUE PA3JINYHbBIX BU/IOB
MeXaHU4eCKOI'0 JIBUXKEHHS B IPUPO/ie U TEXHHUKe (Ha NpuMepax
CBOGOJHO NMaZIAI0LUX TeJI, JIBUKEHUS )KUBOTHBIX, HeGECHBIX
TeJl, TPAHCIOPTHBIX CPEJCTB U AP.)

B3aumopeiicrBue
Tea (20 4)

[lepBrIit 3ak0H HproTOHA.
BTopoii 3akoH HeroToHa.
TpeTuii 3akoH HbproToHa.
[IpyHLMI Cynepno3ULUU
CHJL

Cuia ynpyroctu. 3aKOoH
I'yka. Cua TpeHUA: cUIa
TpeHHUs CKOJIbXXeHHs, CUJIa
TpeHUd NIOKOS, [pyTHe BUJbI
TpPEeHHs.

CuJjia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.
YckopeHue cBO60JHOTO
najeHus. /IBuxeHue njaHeT

HaGurozieHue U 06CyK/IEHUE OTIBITOB C IBUXKEHUEM TeJia IPU
YMeHbIIEHUH BJAUSHUS JPYTUX TeJl, MPEeNATCTBYIOLINX JBHXKe-
HUIO.

AnHasnu3 tekcra lanusiesi c onmMcaHUEM MBICJIEHHOTO 9KCIIEPU-
MEeHTa, 000CHOBBIBAIOIET0 3aKOH NHEPIIUH; BBITIOJTHEHHE
3a/laHUH 110 TEKCTY (CMBICJIOBOE YTEHUE).

O6Ccyk/ieHre BO3MOXKHOCTH BBINOJIHEHUs 3aKOHA MHEPIUU

B pa3/INYHBIX CUCTEMAaxX OTCUETA.

HaGurosieHue 1 06CyK/ieHHe MeXaHUYeCKUX sIBJIeHUH, Tpo-
UCXOJSALUX B cucTeMe oTcuéTa «Tesiexkka» Ipyu eé paBHO-
MEpHOM U YCKOPEHHOM JABH)XE€HUU OTHOCUTEJIbHO KabuHeTa
dusuku.

Jle¥icTBUSI C BEKTOPAMHU CHJI: BBIMIOJIHEHUE 33/TaHUU 110 CII0XKe-
HUIO U BBIYUTAHHUIO BEKTOPOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

Bokpyr CosiH1a. [lepBas
KOCMHYecKasi CKOPOCTb.

HeBecoMocTb U1 neperpysku.

PaBHOBecue MaTepuaibHOU
TOYKHU. AGCOJIIOTHO TBEpJl0e
TeJs10. PaBHOBecue TBEpLOTro
TeJla C 3aKpeNJIEHHON OChI0
BpalleHusi. MOMeHT CUJIbI.
LleHTp TsAXKeCTH

Ha6utofenve u/uan nposefieHHe ONBITOB, AeMOHCTPUPYIOLIUX
3aBHUCHMOCTb YCKOPEHHUS TeJla OT NPUJIO)KEHHOH K HEMY CHJIbI

Y Macchl TeJa.

AHanu3 1 06bsiICHEHHE SIBJIEHUU C UCII0JIb30BAaHUEM BTOPOTO
3akoHa HproToHa.

PemeHue 3az1a4 ¢ UCIIOJIb30BAaHUEM BTOPOro 3aKoHa HbloToHa

Y IIpaBUJIA CJIOXKEHUS CUJL

OnpepesieHHe )KECTKOCTU NIPYKUHBL.

AHa/IM3 cCUTyal Ui, B KOTOPBIX HAGJI0AAI0TCS yipyrue aedop-
MallM{, U UX 06'bsICHEHHE C UCIIOJIb30BaHUEM 3aKoHa ['yka.
PemeHue 3a/ja4 ¢ HCNo0JIb30BaHUEM 3aKoHa ['yka.
HccejoBaHre 3aBUCHMOCTHU CUJIbI TPEHUS CKOJIBXKEHUS

OT CHJIBI HOPMAJIBHOTO AaByeHus. O6Cyx/ieHue pe3ybTaTOB
Hccae0BaHMUS.

OnpepesieHre Ko3dPUIMEHTA TPEHUS CKOJIBKEHUS.

H3mepeHUe cU/Ibl TPEHHUS TOKOS.

PemneHre 3a/1a4 ¢ UCNOJIb30BaHUEM GOPMYJIbI JJIsI CUJIbI TPEHHUS
CKOJIbXKEeHHUSI.

Ananus ABHUX>XEeHHA TeJI TOJIBKO oA, L[eﬁCTBPIeM CHJIBI TAXKe-

CTU — CBOOOJHOrO MajieHus.

O6bsiCHEHHEe HE3aBUCUMOCTU YCKOpPEHHsI CBOGOHOTO Ma/ieHUs
OT Macchl TeJa.

OLeHKa BEJIMYMHBI CUJIbI TATOTEHUS, IeHCTBYIOLEH MEXAY
JABYMs TesJlaMU (11 pa3HbIX Macc).

Ananu3 ABUXXEHUA He6eCHBIX TeJl nmon L[eﬁCTBHeM CUJIbI TAroTe-
HUA (C UCIO/IB30BAaHHUEM JIOTIOJIHUTENbHBIX UICTOUHUKOB UHPOP-
MaLuH).
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PemieHue 3a/jay ¢ UCNOJIb30BaHUEM 3aKOHA BCEMHUPHOIO TATrOTe-
HUSA 1 GOPMYJIbI JJIs1 pacuéTa CUJIbI TAXKECTH.

AHaJIM3 OpUTHHAJIIBHOTO TEKCTA, OMUCHIBAIOLIETO IPOSIBIEHHUS
3aKOHa BCEMUPHOIO TATOTEHHS; BbIIOJHEHHE 3aJJaHUi 10 TeK-
cty (CMBICJIOBOE YTEHUE).

Ha6srozeHue 1 o6CyKeHHe ONBbITOB 10 U3MEHEHUIO Beca TeJa
[PU YCKOPEHHOM JIBHXKEHHH.

AHanu3 ycioBUi BOBHUKHOBEHHUSI HEBECOMOCTH U mepe-
IPY3KH.

PerieHue 3aZja4 Ha ONpeJie/ieHHe Beca TeJla B Pa3IMYHbIX
YCJIOBHUSIX.

AHanus cuil, AeHCTBYIOIMX Ha TeJIo, HOKOsIeecs Ha OIope.
OmnpejesieHHe LeHTPA TAKECTH PAa3JIUYHbIX TeJl

3akoHbI coxpa-
HeHu: (10 4)

HWMmnynbc Tesa. UsmeneHune
uMnyJibca. UMnyJibc CUJIbL.
3aKO0H COXpaHEeHUS] UMIYJIb-
ca. PeakTHBHOE JIBUXKEHHE.
MexaHu4eckas paboTa u
MOIIJHOCTb. Pa6oTa cun
TSXKECTH, YIPYTrOCTH, Tpe-
HUA. CBAA3b 3HEPTUU U pa-
GOTHI.

[loTeHnuasbHasa s3HepTrUs
TeJia, MOJHSTOr0 HaJ| MOBEepX-
HOCTbI0 3eMJIH. [loTeHI[Ma/b-
Hasl SHeprus CKaTou npy-
KUHBIL.

KuHeTuueckas aHeprus.
TeopeMa 0 KHHETHYECKOH
3HEPTHUU.

Ha6sr0/1eHYe U 06CyKAeHHUe ONBITOB, JEMOHCTPUPYIOLINX
nepesady UMIyJbCa IPU B3aUMOJ€HCTBUH TeJl, 3aKOH COXpaHe-
HUSI UMITyJIbCa IPY a6COJIIOTHO YIIPYTOM U HEYNIPYyTOM B3aUMO-
nelCTBUM TeJl.

AHaJ/in3 cuTyal i B OKpYy>Kalolleu )KU3HU C UCII0JIb30BAHUEM
3aKOHA COXpaHEeHUs UMITYyJbCa.

PacnosHaBaHMe SIBJIEHUS] PEaKTHBHOIO JIBM)KEHHS B NPUPO/JiE
u texHuke (MC — 6uoJsiorus).

[lpyMeHeHUe 3aKOHA COXpaHeHUs UMITyJibca JAJs pacyéTa
pe3yJIbTaTOB B3auMO/JleHCcTBUSA Tes (Ha MpUMepax HeyIpy-

roro B3aMMO/I€MCTBUS, yIPYroro LeHTPaJbHOT0 B3aUMO-
JEeUCTBUA ABYX OJJUHAKOBBIX T€JI, 0JHO U3 KOTOPbIX HEIO/I-
BH>KHO).

Pemrenue 3a7ja4 c McioJIb30BaHHEM 3aKOHA COXpPaHEHUS UM-
MyJibCa.

OnpejesieHre paboThI CUJIBI YIPYTOCTH NPU NMOA'bEME rpy3a

C UCIOJIb30BaHUEM HENOABHKHOI'O U MOABMXHOT'O 6JIOKOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

3aKOH COXpaHeHHUs MeXaHHU-
4YeCKOU SHepruu

H3MepeHue MOLIHOCTH.

H3MepeHUe MOTEHLUATbHON 3HEPTUHU YyIPYro JedopMUPOBaH-
HOU NpPYKUHBL.

W3MepeHHe KHHeTHYEeCKOW 3HEPruHy TeJsa Mo AJWHe TOPMO3HOT0
NyTH.

JKCcnepuMeHTa/NIbHOE CPABHEHUE U3MEHEHUs MOTEHIHaJIbHONUU
KMHeTHYeCKOW 3Hepruil Tesia NMpU JBIKEHUHM 10 HAKJIOHHOM
MJIOCKOCTH.

JKCIlepHMeHTaJlbHasA poBepKa 3aKOHa COXpaHEeHHsI MexXxaHHuyve-
CKOH 3HepPTrHH PHU CBOOGOJHOM NALEHHUHU.

[IpuMeHeHHe 3aKOHA COXpPaHEHUsI MeXaHU4YeCKOH 3HepTruu
JJIs pacyéTa MOTEHIMAJbHON U KUHETHYECKOW 3HEPTUH Tesa.
PemleHue 3a/ja4 c HCMOJIb30BaHHMEM 3aKOHA COXpaHeHU s MeXxa-
HHU4YeCKOH 3Hepruu

Paspaesn 9. MexaHu4eckue KoJjie6aHUA U BOJIHBI (15 y4)

MexaHu4yecKue
KoJsie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcHOBHbIE XapaKTEPUCTUKU
KoJIe6aHUH: Iepro/J, 4acToTa,
aMmuTyAa. MateMmatuye-
CKHH U IPY>KUHHBIA MasiTHU-
ku. [IpeBpalieHue sHEpruu
MpU KoJiebaTeJIbHOM JIBHXKe-
HUU.

3aTyxarolniye KojiebaHHUA.
BBIHY>X1IeHHbIEe KOJIe6aHUs.
Pe3onaHc

Hab6stofeHue Kosie6aHUi N0J AeUCTBUEM CUJ TSXKECTH U yIpy-
roCTH U O6Hapy>KeHHe NM0JL0GHbIX KOJIeGaHUM B OKpY»KalolleM
MHUDe.

AHanu3 KosieGaHUH rpy3a Ha HUTH U Ha nIpy»kuHe. OnpejesieHue
4acTOThI KOJIe6aHUH MaTeMaTUYeCKOTr0 U PYKUHHOr'0 MasiTHU-
KOB.

HabtoneHue 1 06'bsiCHEHM e sIBJIEHUS pe30HaHca.
HccnenoBaHre 3aBUCHMOCTH IepHO/ia KOJIeGaHUHN MO/IBEIIeHHO-
ro K HUTH rpysa OT AJUHBI HUTH.

[IpoBepka HE3aBUCHMMOCTHU IepHoja KojebaHUH rpysa, nojBe-
LIeHHOTO K JIEHTe, OT Macchl rpysa.
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Ha6uroieHue 1 06CyK/eHUe ONBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb NepUoJa KoJie6aHUU NPYKUHHOTO MasTHUKA

OT Macchl rpy3a M xKECTKOCTH NPY>KUHBI.

[IpuMeHeHMe MaTeMaTUYECKOr0 M MPY>KHUHHOTO MAasATHUKOB

B KayecTBe Mo/ieJieH /1J1s1 ONUCAHUA KoJle6aHUH B OKpYKalolleM
MHUpe.

PelieHue 3a/1a4, CBI3aHHbBIX C BbIYMCJIEHHUEM HJIU OLLEHKOH
4JacToThl (mepuoja) KoaeGaHUU

MexaHu4yecKue
BOJIHBIL. 3BYK
(84)

CBoOMCTBa MeXaHUYECKUX
BOJIH. /lyinHa BoJIHBL. Mexa-
HUYECKHEe BOJIHbI B TBEPJOM
TeJsie, CEiCMUYeCKHEe BOJIHBI.
3Byk. 'poMKOCTBb 3ByKa

U BbIcOTa TOHA. OTpakeHUe
3ByKa. UHGpasByK U yibTpa-
3BYK

O6Hapy»KeHHe U aHAJIM3 BOJIHOBBIX SIBJIEHHUH B OKPYKalOIleM
MHUpE.

Hab6sroeHne pacnpocTpaHeHUsl NMPOJOJIbHBIX U MONEePeYHbIX
BOJIH (Ha MOJieJIN) U 0GHapYyKEeHHE aHAJIOTUYHbBIX BUJI0B BOJIH B
npupofe (3ByK, BOAsSTHbIEe BOJIHBI).

BbrumncieHHe AJMHBI BOJIHBI U CKOPOCTH PacnpoCTpaHeHUsI
3BYKOBBIX BOJIH.

JKcIepUMeHTaJbHOe ONpeJie/ieHHe I'PAaHHIL] YacCTOThI CABILIUMBIX
3BYKOBBIX KOJIe6GaHUH.

HaGutoieHre 3aBUCMMOCTH BBICOTHI 3BYKa OT 4acCTOTHI (B TOM
YHCJie C UCTOJIb30BaHMEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6nroieHue 1 06bsiCHEHHE SIBJIEHUSI aKyCTUYECKOro pe3o-
HaHca.

AHaJyi3 OpUTHHAJILHOTO TEKCTA, MOCBALEHHOI0 UCI0JIb30Ba-
HUIO 3BYKa (MJIM yJIbTPa3ByKa) B TeXHUKe (3XO0JIOKAIUS,
yJbTPa3BYK B MeJUIIMHE U [JIp.); BbINOJHEHHE 3aJJaHUH 110 TeK-
cTy (cMbIC/IOBOE YTEHUE)

Pasgen 10. 31eKTpOMarHMTH

o€ MoJie U 3JIEKTPOMarHiuTHble BOJIHBI (8 4)

JJIeKTpPOMarHuT-
Hoe noJjie

3J'IeKTpOMaI‘HI/ITHOB noJie.
3J'IeKTpOMaI‘HI/ITHbIe BOJIHBI.

HOCTpoeHI/Ie paccyxc,qel—mﬁ, 060CHOBbIBa}OLL[I/IX B3aHMMOCBA3b
3JIEKTPHUYECKOIro ¥ MarHuTHOro noJieu.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

U 3JJIEKTpoMmar-
HHUTHBbIE€ BOJIHbI
(64)

CBoOMCTBa 3/IEKTPOMAarHuT-
HbIX BoJIH. [llkasa asiekTpo-
MarHUTHBIX BOJIH. Mcnosib3o-
BaHMe 3JIeKTPOMarHUTHBIX
BOJIH [JI1 COTOBOU CBAI3H.
JJIeKTpOMarHMTHas NpupoAa
cBeTa. CKOpOCTb CBeTa.
BosiHOBBIE CBOMCTBaA CBeTa

JKCnepUMeHTa/IbHOE U3yYeHHUE CBOMCTB 3JIEKTPOMArHUT-
HBIX BOJIH (B TOM YHCJE C IOMOUIbI0 MOOGUIBHOIO TeJie-

doHa).

AHa/nu3 peHTreHOBCKHMX CHHMKOB 4YeJIOBEYeCKOro opra-
HHU3Ma.

AHaJIM3 TEKCTOB, ONUCHIBAIOIIUX IPOsIBJIEHUS 3JIEKTPOMArHuT-
HOTO U3JIyYEHHUS B IPUPO/E: KUBbI€ OPraHU3Mbl, U3JTYYEeHUS
HebeCHBIX TeJl (CMBICJIOBOE YTEHUE).

PacnosHaBaHMe M aHA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1€KTPO-
MarHUTHBIX BOJIH B TEXHUKE.

Pemrenuve 3azia4 ¢ ucnosb3oBaHueM GopMyJ1 AJs1 CKOPOCTHU
3JIEKTPOMAarHMWTHBIX BOJIH, AJIMHBI BOJIHBI U YaCTOTHI

cBeTa

Pasges 11. CBeToBbIe ABAeHus (15 4)

3akoHbl pacnpo-
CTpaHeHHUs CBeTa
(64)

HcTouyHukHU cBeTa. JlyyeBas
MoJeJb cBeTa. [IpsiMoinHel-
HOe pacnpocTpaHeHHUe CBeTa.
3armeHus CosHua u JlyHbl.
OTpakeHue cBeTa. [l10ckoe
3epKaJio. 3aKOH OTpaKeHUsl
cBeTa.

[IpenomsieHue cBeTa.

3aKOH NpeJIOMJIEHHUS CBETA.
[lonHOe BHYTpeHHee OTpaxke-
HUe cBeTa. Ucnosib30BaHUe

Ha6sto1eH1e ONBITOB, IEMOHCTPUPYIOIIUX SIBJIEHHE IPSIMOJIH-
HEHHOTO pacnpocTpaHeHUs cBeTa (BOSHUKHOBEHUE TEHU U MOJIY-
TEHU), U UX UHTEepIpeTaLUs C UCIIOJb30BaHHUEM MOHATHUS
CBETOBOTO JIyya.

O6bsiCHEHHE U MOJIeJIMPOBaHHE COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

UccnemoBaHue 3aBUCHMOCTH yTJia OTPa>KeHHsI CBETOBOIO Jiy4a
OT yrJia afieHus.

M3yuyeHue CBOUCTB HU306paKeHHUs B MJIOCKOM 3epKaJie.
Hab6sio/ieHre 1 06'bsICHEHHE ONBITOB MO MOJIYYeHUI0 U306pake-
HUU B BOTHYTOM H BBIIYKJIOM 3epKaJiax. HabsirogeHue 1 06bsc-
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BHYTpPEHHEro OTpa)KeHHus
B ONTHYECKUX CBETOBOJAAX

HeHUe OMbITOB MO MPEJOMJIEHHIO CBETa Ha FPaHULle PAa3/IUYHbIX
cpefi, B TOM YUCJIe OMbITOB C MOJHbIM BHYTPEHHHUM OTpPa*KeHHEM.
HccnenoBaHue 3aBUCUMOCTH yTJIa MPeJOMJIEHHUS OT yIja
NnaJieHus CBeTOBOI0 Jiydya Ha FPaHUIle «BO3yX—CTEeKJIO».
Pacno3HaBaHue SIBJIEHUH OTpaKeHUs U MPEJIOMJIEHUsI CBeTa

B OBCE/IHEBHOM XM3HHU. AHA/IN3 U 00'bICHEHUE SIBJIEHUS
ONTUYECKOr0 MUpPaXa.

PemeHnve 3aZja4 ¢ MCNoOJIb30BaHUEM 3aKOHOB OTPa’KeHUS

U IIpeJIOMJIEHUS CBETA

JINH3BI U ONITH-
Yyeckue NpuGopsbl
(64)

JInH3a, XoA JiyyeH B JIMH3e.
OnTuyeckasi CUCTeMaA.
OnTudyeckde  NPUOOPBHI:
doToannapart, MUKpOCKOT

U TeJleCcKoIl. ['J1a3 kak onTu4ye-
cKas cucrema. binsopykocTtb
U 1aJIbHO30PKOCTh

[TosiydeHue u306paKeHUH C MOMOILBID COOUpAKIIEd U pacceu-
BalolleM JINH3.

OmnpepesieHre GOKYCHOTO PACCTOSIHUSI U ONTHUYECKON CHUJIBI
cobUpawLIen JIMH3HIL.

AHaJiu3 yCTpOUCTBA U IPUHIIMIA AeHUCTBUSA HEKOTOPBIX ONITHYEe-
CKHX IPUGOPOB: poToannapaTa, MUKPOCKOIIA, TeJleCKoIa

(MC — 6uoJiorusi, aCTpOHOMMUS ).

AHasu3 siBJIeHUH 6JIM30PYKOCTH U JaJIbHO30PKOCTH, MPUHLIUIIA
nedictBust oukoB (MC — 6uosiorus)

PasioxxeHnue
6eJjioro cBeTa
B criekTp (3 4)

PassioxkeHue 6esoro ceeta
B crieKkTp. OnbiThl HelOTOHA.
Cl0KeHHe CeKTpaJIbHbIX
uBeToB. /lucnepcusi cBeTa

HaGuro/ieHre Mo pa3/ioXKeHH 0 6eJIoro CBeTa B CIEKTP.
Ha6usroieHue ¥ 06'bsiCHEHHE OMBITOB IO MOJIYYEHUIO 6EJIoro
CBeTa NPH CJIOKEHUH CBETA pa3HbIX [BETOB.

[IpoBesieHrEe U O0G'bSICHEHHE OMBITOB M0 BOCHPUSATHIO LBETA
npeaMeToB MPHU UX Ha6ﬂ}OﬂeHI/II/I Jyepe3 IBETOBbIE Cl)I/I.}lepr
(BETHBIE OYKH)

Pasaen 12. KBaHTOBbBIE AAB/IeHUA (17 1)

Hcnyckanue
Y NorJjiomeHue

OnerTel Pezepdopsa v niiane-
TapHas MoJieJIb aToMa.

O6cyx/ieHue Liesn onbIiTOB Pesepdopa o uccie 0BaHUIO
aTOMOB, BbIJIBU)KEHHE THIIOTE3 O BO3MOXHBIX pe3yJibTaTaxX
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coepikanue

OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
(Ha ypoBHe Y4eOHBbIX JeicTBUIl)

CcBeTa aTOMOM
(44)

Mopgesib aTtoMma bopa. Ucny-
CKaHMe U IOTIJIOIeHWe CBeTa
atoMmoM. KBaHThI. JInHeH4a-
Tble CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IPEJIO0JIAaraeMoro CTpOeHHs1 aTOMOB,
dopMysMpoBaHUE BbIBOJOB U3 PE3YJIbTATOB ONBITOB.
06cyx/ieHre NPOTUBOPEYUH IJIaHETAapPHOM MoJesn aToMa

U OCHOBaHHUU AJs runoTe3bl bopa o cTanMoHapHBIX 0pGUTaAX
3JIEKTPOHOB.

Ha6Jro/ieHyre CIJIOLIHBIX M IMHEHYAThIX CIIEKTPOB U3JIy4eHHUs
pa3JIMYHBIX BellecTB. O6bsiCHEHYE JIMHEHYAThIX CHEKTPOB
HU3JIy4YeHHUs

CtpoeHue
aTOMHOTrO AApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-U3JIy4eHHUs.
CTpoeHHe aTOMHOTO A/pa.
HyksioHHas MoJenb aTOMHOIO
aapa. Usoronbl. PagnoakTus-
Hble peBpalleHud. [lepuon
noJiypacnaga.

JelicTBUSA paiuOaKTHUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

O6cyxeHre BO3MOXKHBIX TUIIOTE3 0 MOJIeJISIX CTPOEHHUS siipa.
OmnpefesieHue cocTaBa si/iep M0 3aZlaHHbIM MacCOBBIM U 3apsi/io-
BBIM YMCJIAaM U 10 NIOJIOX)KEHUIO B IEPHUOIUYECKOM cucTeMe
anemeHTOB (MC — Xumus).

AHa/M3 N3MeHeHHMs COCTaBa /jpa U ero MoJI0XKeHHUs

B NePUOANYECKON CUCTEME NPH A-paJjHOaKTUBHOCTHU

(MC — xumus).

HcciepoBaHre TPEKOB @-4aCTHUI] 10 FOTOBBIM poTorpadusam.
O6HapyXeHHe U U3MepeHHe paJMallMOHHOTO ¢pOHA C MOMOUIbI0
JlO3UMETPA, OLleHKa ero MHTEHCUBHOCTH.

AHann3 6M0JIOTUYECKUX U3MEHEHUH, MPOUCXOASIINUX I10/]
JelcTBUEM paJjMOaKTUBHBIX u3aydeHUd (MC — 6uosorus).
Hcnosp30BaHue paJMOAaKTUBHBIX U3JIyYeHUH B MeJULIUHE

(MC — 6uosorus)

ApepHble
peakuuu (7 4)

AnepHble peaky. 3aKOHbBI
COXpaHeHHUs 3apsaJ0BOro

Peimenue 3a4a4 C UCIIOJIb3OBAHHUEM 3aKOHOB COXpaHEHHUA
MACCOBBIX U 3apAAO0BbBIX YU CEJI Ha ollpeaesieHrue pe3yJbTaTOB
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M MacCOBOTO YHceJl. JHeprusa
CBsI3M aTOMHBIX s17ep. CBA3b
Macchl ¥ 93Hepruu. Peakuuu
CUHTe3a U JesleHUs sajep.
Hctouynuku sHepruu CosHLa
Y 3BE3/,.

fpepHas sHepreTuka

A/lepHBIX peaKLHUH; aHa/Iu3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTHU
AJlepHON peaKLUH.

OueHKa 3HEPTUU CBSI3U siZlEpP C UCHOJIb30BaHUEM GOPMYIIbI
JitHIITeHHAa.

O6cy»x/ieHre ITepCIeKTHB UCII0JIb30BaHUA YIIPABJISIEMOr0
TepMOsiIEpHOT0 CUHTe3a.

O6Ccyx/AeHUe IPEUMYIECTB U 9KOJOTHUUYECKUX NTPo6IeM,
CBSI3aHHBIX C 7ilepHOH sHepreTukou (MC — 3koJiorus)

IloBTOpUTE/ILHO-06061IaI0IIUI MOAYJIb (9 4)

CucremaTusanus
1 000011eHH e
npeAMeTHOro
coJlep>KaHus

Y ONlbITA Jies-
TeJIbHOCTH,
NpHO6PETEHHOTO
NpU U3yYeHUH
BCEro Kypca
dusuku

06061eHHe cCoAepKaHUA
Ka>/|0T0 U3 OCHOBHBIX
paszesioB Kypca pU3UKHU:
MeXaHUYeCKHe, TeJIOBBIE,
3JIeKTPOMarHUTHbBIE, KBAHTO-
BbI€ SIBJIEHUSI.

Hay4HbI¥ MeTO/; TO3HAHUA U
ero peaJjusanus B pusude-
CKHX UCCJIeIOBAaHUSIX.

CBs13b QU3UKU U COBPEMEH-
HBIX TEXHOJIOTUH B 06J1aCTH
nepefayu MHopMaLuy,
3HepreTHKe, TPAHCIOPTE

BoinmosiHeHHe y4eOHBIX 3aJlaHUH, TPeOGYLHUX JeMOHCTpalUuU
KOMIIETEHTHOCTEH, XapaKTepPU3YKIIUX €eCTECTBEHHOHAYYHYIO
rPaMOTHOCTB:

6 NIpUMEHEHUsl MOJYYEeHHbIX 3HAHUH [IJI1 HAYYHOTO 00'bSICHEHUS
dusnyecKkux sIBJIEHUN B OKpYy»Kalolled MpUpoje U MOBCeHEB-
HOM ’KM3HH, a TaKXKe BbIsIBJIEHUS] QU3UYECKUX OCHOB psijia
COBpEMEHHbIX TEXHOJIOTUH;

6 IPUMEHEeHUs] OCBOEHHbIX 3KCIIEPUMEHTAJIbHbIX YMEHUU A1
uccaefoBaHus GU3MUECKUX SIBJIEHUH, B TOM YHCJIe JJIsI
NPOBEPKM FrMNIOTE3 U BbISIBJIEHHUSI 3aKOHOMEPHOCTEM.

PemleHnue pacyéTHbIx 33424, B TOM YUCJIE NTPeANOJIAraoiux

HCI0JIb30BaHHWe QU3NYECKONU MO U OCHOBAaHHBIX Ha CoJep-

’KaHUU pas/IMUHbIX pa3fesoB Kypca GHU3HUKU.

Brino/siHeHUMe U 321l Ta IPYNNOBbIX UJIW HHAWUBUAYAJIbHbBIX

MMPOEKTOB, CBSI3aHHBIX C COJIeP>KaHUEM Kypca PU3UKHU




