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[IpumepHas paboyas nporpamMmMa no ¢pusMkKe Ha ypoBHE OCHOBHOTO
o61iero o6pa3oBaHMUsl COCTaBJeHa Ha OCHOBe IOJIOKEHHH U Tpe-
60BaHUM K pe3y/bTaTaM OCBOEHMsA Ha 6a30BOM ypOBHE OCHOBHOM
006pa3oBaTeJbHOU MPOrpaMMBbl, IpeJcTaBlaeHHbIX B PesepasbHOM ro-
CyZlapCTBEHHOM 06pa30BaTEJIbHOM CTaH/apTe OCHOBHOTI'O O6IIero 06-
pazoBanusa (PI'OC 000), a Takxe c yuyétom [IpuMepHONU mporpaMmsbl
BocnuTaHuA U KoHuenuuu npenojaBaHusa yyebHoro npeameta «Pu-
3UKa» B 00pasoBaTeJsibHbIX opraHu3ainusax Poccuiickoit ®enepaiuu,
peasiM3yIoUiMx OCHOBHbIE 0611e06pa30oBaTeIbHbIE TPOrPaMMBI

NOACHUTE/IbHAA 3AMUCKA

Copeprkanue [IporpaMMbl HanpaBJjieHO Ha GOpMHUpPOBaHUE ecTe-
CTBEHHO-HAy4YHOH I'PaMOTHOCTH yYallUXCsA W OpPraHU3alidI0 H3Y-
yeHUs QU3UKH Ha JAesATEeJbHOCTHOH OCHOBe B Hel y4yuTBIBaroTCA
BO3MO>XHOCTH NpeaMeTa B peanudauuu tpe6oBanuu $PIroc 000
K IJIAaHUPYEMbIM JIMYHOCTHBIM M MeTalpeJMeTHBIM pe3yJibTaTaM
0o0y4yeHHs], a TAK)Ke MeXKITpeJIMEeTHbIE CBSI3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPeJMETOB HA yPOBHE OCHOBHOTO 00111er0 06pa30BaHuUs

B nporpamMe onpepesiloTcs OCHOBHBIE 11eJIU U3Y4YeHUs GU3NKU
Ha YpOBHE OCHOBHOTO 06l1ero o6pa3oBaHUs, [JIaHUPYyeMble pe3yJib-
TaTbl OCBOEHHUS Kypca GU3MKH: JUYHOCTHBIE, MeTallpeJMeTHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE)

[IporpaMma ycTaHaBJMBaeT paclnpejesieHle y4eGHOro MaTepuasa
1o rojam oby4eHus (1o Kjaccam), IpejaaraeT NpUMepHYIO [10C/Ie/10-
BaTeJIbHOCTb U3y4YeHUSsI TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUA NpeJ-
METHOI'0 COJZlep>KaHHs U YIéTe BO3PACTHBIX 0COOGEHHOCTE! yJyaluxcs,
a TakXXe MPUMEPHOE TeMaTHYeCcKoe IJIaHHPOBaHHUE C YKa3aHHEM KO-
JINYECTBa 4aCOB HA U3y4YE€HHE KAXKJ 0N TeMbl U IPUMEPHOU XapaKTepH-
CTUKON y4eOHOU [esATeJbHOCTH y4allluXCsl, peajM3yeMod NpU U3y-
YEeHUHU ITUX TEM

[IporpaMMa MOKeT GBITh HCIOJb30BaHA YYMTEJSIMH KaK OCHOBa
JJIsI COCTaBJIEHUsI CBOUX pabouux mporpamMm [Ipu paspaboTke pabo-
Yyell mporpaMMbl B TeMaTH4Ye€CKOM IJIAHUPOBAaHUM JOJDKHBI GbITh
y4YTEeHbl BO3MOXXHOCTH HCII0JIb30BaHUS 3JIEKTPOHHBIX (LHPPOBBIX)
06pa3oBaTeJbHbIX PECYPCOB, SIBJAIOIIUXCS y4eOHO-MeTOAUYEeCKHU-
MU MaTepuajaMd (MyJbTHMeJUHHbIE NPOTrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKH U 33Ja4YHUKH, 3JIEKTPOHHbIe OHWOJIHMOTEKH, BUPTYyaJbHbIE
JIabopaTOpHUH, WUTPOBBIE NMPOrpPaMMBbl, KOJJIEKLIUU IHUPPOBBIX 06pa-
30BaTeJbHBIX PECYPCOB), peaJU3yILUX JUAAKTUYECKHE BO3MOXK-
Hoctu HKT, cozmepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOLATEJIb-
CTBY 06 06pa3oBaHUU

[IpuMepHas pabodass mporpaMMa He CKOBBIBAeT TBOPYECKYI0 MHHU-
LUATHUBY YIUTEJEH U NMPeJloCTaBJIsIeT BO3MOXKHOCTH [JIsl pean3aluu
Pa3/IMYHBIX METOAUYECKUX ITOJX0/0B K IPENOAaBaHUI0 GU3UKHU NIPU
YCJIOBUU COXpaHEHU 06513aTeJIbHOM YaCTH coZeprKaHUs Kypca
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OBLLUAA XAPAKTEPUCTMKA YYEBHOIO MPEAMETA «®U3UKA~

Kypc ¢pusuku — cucteMoo6pa3yruiui s eCTeCTBEHHO-HAaYYHbIX
y4eOHbIX IPeAMEeTOB, NOCKOJIbKY GU3HNYeCKHe 3aKOHDI JIeKaT B OCHO-
Be MPOLIECCOB U fIBJE€HUM, U3ydyaeMbIX XMMUeH, 6uooruen, acTpoHO-
Muel U ¢usndeckon reorpadpueit ®usmMKa — 3TO NpeAMET, KOTOPbIN
He TOJIbKO BHOCUT OCHOBHOH BKJIaJ| B €CTECTBEHHO-HAyYHYIO KAapTHHY
MHPa, HO U IpeJocTaBsAeT HauboJee siCHble 06pas3lbl IPUMeHEeHHs
HAay4yHOro MeToJa MO3HaHUs, T e crnocoba MoJjy4eHUs JOCTOBEpPHBIX
3HaHUU 0 Mmupe HakoHen, dusnka — 3TO nMpegMeT, KOTOPbIHA HapAAy
C JpYyTUMH €eCTECTBEHHO-HAay4YHbIMU INpeJMEeTaMH [JOJUKEH JaTh
IIKOJIbHUKaM Ipe/icTaBjieHHe 06 yBJIeKaTeJbHOCTH HAy4YHOTrO HCCIe-
JIOBaHUS U PAJIOCTH CAMOCTOSITEJIbHOTO OTKPbITHS HOBOTO 3HAHUSA

OpHa U3 rJ1aBHbBIX 33724 $HU3HYeCKOro 06pa3oBaHUsI B CTPYKType
06111ero 06pa3oBaHUs COCTOUMT B GOPMUPOBAHUN eCTeCTBEHHO-HAyy-
HOU I'PaMOTHOCTH U MHTEpPeca K HayKe y OCHOBHOM MaccChl 06y4alo-
LUXCs, KOTOpble B JAajbHeHIIeM OyAyT 3aHATbI B CaMbIX pPas3HO-
06pas3HbIxX chepax AesATesibHOCTU Ho He MeHee BakHOM 3a/jaueil sB-
JIieTCsl BbISIBJIEHUE U MOJATOTOBKA TAJAHTJIUBbBIX MOJIOJBIX JIIOAEH
JAJIs1 MPOJO/KEHHSI 0O0pa3oBaHUA U JajibHeNIed npodeccrnoHanb-
HOM [J1eITeJIbHOCTH B 06J1aCTH eCTEeCTBEHHO-HAYYHBIX HUCCJIeJ0BaHUMN
H CO3/JlaHMU HOBBIX TeXHOJIOTUN COIJIacHO NPUHSTOMY B MeXJyHa-
POJHOM COOGILIEeCTBe omnpeneneHnlo, «kEcrecTBeHHO-Hay4YHas rpa-
MOTHOCTb — 3TO CIIOCOOHOCTD YeJI0BEKA 3aHUMATh aKTUBHYIO I'PaXK-
JAHCKYIO IMTO3ULIHIO 10 0611eCTBEHHO 3HAaYUMbIM BOIIPOCAM, CBSA3aH-
HbIM C eCTECTBEHHbIMHU HayKaMH, U ero roTOBHOCTb UHTEPECOBAThCS
€CTeCTBEHHO-HAayYHbIMU HJAesAMH HayyHO TrpaMOTHBIA YeJsIOBEK
CTPEMUTCS yYaCTBOBATh B apryMeHTHPOBAaHHOM OGCYK/JEHUH NPO-
6J1eM, OTHOCSIIIMXCS K €CTeCTBEHHBIM HayKaM M TEXHOJIOTHUSIM, YTO
TpeGyeT OT HEro cJeAyUNX KOMIEeTEHTHOCTEH:

—Hay4YHO 0G'bSICHATH SIBJIEHUH,
—OIIeHUBATh U NOHUMATbh 0COGEHHOCTH HAyYHOTO HCCJeL0BaHUS,
—HHTEpPNpPEeTUPOBATh JaHHbIE U HCIOJb30BaTh HAy4YHbIE JOKa3a-

TeJIbCTBA JJI51 10JIy4eHUs BBIBOJIOB »

H3ydyeHue $U3UKU CIOCOOHO BHECTU pelIaloliui BkJaaJ B GopMuU-
pOBaHME eCTECTBEHHO-HAYYHOU rPaMOTHOCTH OOYYaIOIUXCS

LEN U3YYEHWA YHEBHOIO NPEAMETA «OU3NKA~»

Llesn udyyeHus pU3MKHU Ha ypOBHE OCHOBHOTO 0611ero o6pa3oBa-
HUA onpeZiesieHbl B KoHLlenuy npenojaBaHus y4eGHOT 0 peaMeTa
«®Pusuka» B o6pa3oBaTesbHbIX opraHu3anusax Poccuiickoii Pepepa-
LMY, peasI3yIoLUX OCHOBHBIE 0061e06pa3oBaTesbHble NMPOTrPaMMEI,
yTBepKAEHHOU pewmeHHeM Kosserun MUHUCTEpPCTBA NPOCBelleHUS
Poccutickoit Pegepanuu, npoTokos oT 3 nekadbps 2019 r Ne I[TIK-4BH
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Llesnu usyyeHusi U3UKU:

—npuobGpeTeHne UHTEpPeca U CTPEMJIEHHUs] 00yYaloIUXC K Hayd-
HOMY U3y4YEHUIO NPHUPOJIbl, Pa3BUTHE HX HHTEJJIEKTyalbHbIX
U TBOPYECKHUX CIIOCOGHOCTEN;

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

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

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

—pas3BUTHE NpeJiCTaBJeHUN 0 BO3MOXKHBIX chepax O6yayliel npo-
deccroHaNbHOU [eATeNbHOCTH, CBSI3aHHOM ¢ PU3UKOH, TOAT0-
TOBKA K JaJIbHEHIIEMY 0GYYEHHIO B 3TOM HalpaBJIeHUH
JlocTXeHHe 3TUX LieJied Ha YPOBHE OCHOBHOTO 061ero o6pasoBa-

HUsI 06eClIeYUBaEeTCA PellleHHeM CIeAYIOIUX 3a/1a4:

—mnpuo6GpeTeHre 3HAHUNW O JJUCKPETHOM CTPOEHHHU BELIECTBA, O Me-
XaHUYECKHUX, TEIJIOBBIX, 3JIEKTPUYECKUX, MarHUTHBIX U KBAHTO-
BbIX IBJIEHUSX;

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

—O0CBOEHHE MEeTO/IOB pelleHUs] MPOCTENUIINX PACYETHBIX 33/]a4 C UC-
M0JIb30BaHUEM (PUIUYECKUX MoJiesied, TBOPUYECKHUX U MPaKTU-
KO-OpHEeHTUPOBAHHbBIX 33/aY;

—pa3BUTHe YMEHUU HaGJIIOJATh NPUPOJHbBIE SIBJEHUS U BBINOJHATh
OTBITHI, JIJabopaTOpHbIe PaGOThl U 3KCIEepPUMEHTaJIbHbIE HCCAe0-
BaHUs C UCIIOJIb30BAaHHUEM U3MEPUTEJIbHBIX TPUOOPOB;

—OCBOeHHEe NMPUEMOB paboThl ¢ HHPopMaIued GU3NIECKOTO Comep-
»)KaHWsl, BKJIOYasd UHGOPMAILIMI0O O COBPEMEHHBIX JIOCTHIXKEHHUAX
$uU3UKH; aHAJIU3 U KPUTHYECKOE OlleHUBaHHe HHOOpMaIUH;

—3HaKOMCTBO cOo cpepamMu npodecCHOHANBLHOU AesiTeIbHOCTH, CBS-
3aHHBIMH C QU3UKOM, U COBPEMEHHbIMU TEXHOJIOTUSIMH, OCHO-
BaHHBIMU Ha JOCTUXKEHUIX GU3UYECKOU HAYKHU

MECTO YYEBHOIO MPEAMETA «®U3NKA~» B YHEBHOM MJAHE

B cootBercTBUU ¢ PT'OC 000 dusnka sBAsAETCS 00s3aTEJIbHBIM
NnpeAMeTOM Ha YpPOBHEe OCHOBHOro ob6uiero o6pa3oBaHus JlaHHad
nmporpaMmma npeiycMaTpuBaeT HU3ydyeHHe QU3UKH Ha 6A30BOM YpPOB-
He B 00béMe 238 4 3a Tpu roza obydyeHus mo 2 4 B HeJleJaio B 7
U 8 kJsiaccax ¥ 1o 3 4 B Hejeaw B 9 kiacce B TemaTuyeckom mJia-
HUPOBAaHUM JJs 7 UM 8 KJAcCOB MpeAroJiaraeTcs pe3epB BpPeMeHH,
KOTOPbIH YYUTENb MOXET HCIO0JIb30BaTh IO CBOEMY YCMOTPEHHIO,
a B 9 kJlacce — NOBTOPUTEJBbHO-06001AI0IIUNA MOAYJIb

6 Mp1MepHasa paboyan nporpamma



COAEPXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 knacc

Paspes 1. Pu3uKa M eé poJib B IO3HAHUM OKPY Kalolllero Mupa
dusnka — Hayka o npupoje Asnaenus npupoabl (MC!) dusuue-
CKHe sIBJIeHHUA: MeXaHH4YeCKHe, TeIJIOBble, 3JIeKTpUYeCKHe, Mar-
HUTHBIE, CBETOBbIE, 3ByKOBbIE
Pusnyeckue BeJIMYMHBI M3MepeHue ¢pu3nMdecKUX BeJUIUH Pu-
3udeckue Npubopsl IlorpemHocTs U3MepeHUN MexayHapoaHas
cUCTeMa eUHULL
Kak ¢usuka u Apyrve ecTecTBeHHble HAyKHd HM3y4alT NPUPOAY
EcTecTBeHHO-Hay4YHBIM MeTOJ NO3HaHUs: HabJIOJeHHe, TOCTaHOBKA
HAy4YHOTO BOIIPOCA, BblJBWXXE€HHEe TMIOTe3, IKCIepUMEHT IO NPO-
BepKe rumnores, o6’bsiCHeHHe HabJJiaeMoro sfBjeHuss OnvcaHue
du3nIeCcKUX ABJIEHUU C TOMOIIbIO MO/JlesIel
demoncmpayuu
1 MexaHHUYecKUe, TEIJIOBbIE, 3JIeKTPUYECKHEe, MAarHUTHbIE, CBe-
TOBBIE ABJIEHUS
2 dusnyeckre NpUOOPHI U Npolefypa NPsSIMbIX U3MepeHUN aHa-
JIOTOBBIM M IUPOBBIM NPHUOGOPOM
Jlabopamopubie pabomot u onvimot?
1 OnpejesieHUe LieHBI JleJleHUs 1IKaJbl U3MEPUTEJNbHOTO MpPH-
6opa
2 3MepeHHe pacCTOSAHUMN
3 H3MepeHHe 06bEMA XKUJKOCTH U TBEPJOTrO Tesa
4 OnpefiesieHHe pa3MepoB MaJibIX TeJl
5 UsMepeHue TeMnepaTypbl IpH NOMOIILY KUJKOCTHOTO TepMO-
MeTpa U JaT4YMKa TeMIepaTyphbl
6 IlpoBeneHVe uccle0BaHUSA IO MPOBEPKE TMIOTE3bI: JaJbHOCTb
MOJIETA LIAPUKa, NYILeHHOT0 TOPU30HTAJIbHO, TeM 60JIbllIe, YeM
6oJibllle BbICOTA MyCcKa

Pasgesn 2. [lepBoHaya/ibHbIe CBeJeHUA O CTPOEHUHU BellecTBa
CTpoeHUe BellecTBa: aTOMbI U MOJIEKYJIb], UX pa3Mepbl ONbITHI,
JOKa3bIBawlMe JUCKPETHOE CTPOEHUE BellecTBa

1 MC — >s/71eMeHTHI COJZlep>KaHHUsl, BKJOYaKOILMe MeXIpeJMeTHbIe CBA3H,
KOTOpble NoApo6Hee paCKPBIThI B TEMAaTHYECKOM IIJIAHUPOBAHUHU

2 3mech U jlajiee IPUBOAUTCA PaCIIMPEeHHbBIN epedyeHb JIabopaTOPHBIX pa-
60T M ONIBITOB, U3 KOTOPOTO YYUTeJIb fleJlaeT BBIGOP 110 CBOEMY yCMOTpe-
HHUIO U C yYETOM CIMCKa 3KCIIepUMeHTaJbHBIX 3a/laHUH, IpeAjiaraeMbix
B paMmkax OI'D no pusuke
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JlBu>keHHe yacTul BeljecTBa CBA3b CKOPOCTHU JBUKEHUA YaCTHUL]
c TeMrnepatypoil bpoyHoBckoe aBukeHue, nudpdysus Bzaumoneii-
CTBHE YaCTHUI] Bell[eCTBA: NPUTs>)KEHHE U OTTAJIKUBaHUE
ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3oB, >KUJKOCTeN
U TBEPABIX (KPUCTA/INYECKHX) Tes B3aMMOCBA3b MeX/y CBOU-
CTBaMM BeleCTB B pa3HbIX arperaTHbIX COCTOSIHHUSIX U UX aTOM-
HO-MOJIEKYJISPHBIM cTpoeHueM OCOGEeHHOCTH arperaTHbIX COCTOsI-
HUM BOJIbI
Hdemoncmpayuu
1 HabnropeHue 6POYHOBCKOTO JBHKEHUS
2 Hao6awpenue nudpdysuu
3 HabsawpaeHue siBJeHUN, OOBACHAKIIUXCA NPUTSXKEHHUEM WU
OTTaJIKMBaHHWEM YacTHI BellleCTBa
JlabopamopHuvle pab6omovl u Onbimbl
1 OueHka guaMeTpa aToMa MeTOJOM pPsJ0B (C HCHOJIb30BAaHHUEM
doTorpaduit)
2 OnbIThI 10 HAGJIIOAEHUIO TENJIOBOI'0 pacliIMPEHUs ra3oB
3 OnbITHI IO O6HAPYKEHHUIO EeHCTBUS CUJI MOJIEKYJIIPHOTO MPU-
TSKEHUS

Pazgen 3. [IBUKeHHe U B3aUMOJAENCTBHE TeJl

MexaHHUYecKoe JIBM>KeHUe PaBHOMepHOe U HepaBHOMepHOe /1BU-
>xeHHe CkopocTb CpeJHsIsI CKOPOCTb IPU HEPaBHOMEPHOM /[ BHXKe-
HUU PacyéT nyTu U BpeMeHHU [ BUXKeHUs

flBieHne MHepUMU 3aKOH UHepLUU B3aumogeiicTBHe Tes Kak
NpUYMHA U3MEHEeHHUs CKOPOCTH JBIKeHHUA Tesl Macca kKak Mepa
WHepTHOCTHU Tesa [lsoTHOCTh BellecTBa CBA3b NJIOTHOCTH C KOJIU-
4yeCcTBOM MOJIEKYJI B eJUHHIe 00'b€Ma BelllecTBa

Cusla Kak xapaKTepUCTHKa B3auMoelcTBUA Tes Cusia ynpyro-
CTH U 3aKO0H ['yka M3aMepeHuMe cUJIBI C TOMOILIBIO IUHAMOMeTpa fIB-
JleHue TATOTEeHHUA U cuJa TsxecTu CHJla TSPKeCTH Ha ApYyrux IJa-
HeTax (MC) Bec Tena HeBecomocTb CiioKeHUE CUJI, HallpaBJIE€H-
HBbIX MO OAHOW mNpsAMoH PaBHogelcTBywolaa cus Cusia TpeHUA
TpeHue CKOJIBXKeHUA U TpeHHe NMOoKosA TpeHHe B NPUPOJE U TEXHUKeE
(MC)

Hdemoncmpayuu

1 HaGuroeHre MeXaHU4YeCKOT0 IBH>KEHHU Tesa

2 3MepeHHe CKOPOCTH NPSIMOJUHENHOTO JBUKEHUs

3 HaGawaeHue siBJ1e€HUSI UHEPLUU

4 Hab6usrofieHre U3MEHEHUs CKOPOCTU IPU B3aUMOJENCTBUH TeJ

5 CpaBHeHHe Macc 10 B3aUMOAENCTBHUIO TeJl

6 CJiokeHUe CUJI, HallpaBJIeHHbIX [10 OAHOU NpsAMOH

8 Mp1MepHasa paboyan nporpamma



Jabopamopuvie pabomuvl u onvimol

1 OnpepesieHHMe CKOPOCTH pPaBHOMEPHOTO /[IBIKeHHUs (LIapuKa
B JKM/JIKOCTH, 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, IEMOHCTPHUPYIOLIHE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIb-
’KEeHHUs OT Beca TeJla U XapaKTepa CONPUKACAIIUXCA ITOBepX-
HOCTeu

Pa3gen 4. laB/ieHMe TBEPABIX TeJl, }KUJKOCTEN U ra3oB
JaBnenue Cnoco6bl yMeHblleHUS WU yBeJW4YeHUs JaBjeHus JlaB-
JleHWe rasa 3aBUCHMOCTb J|aBJIEHHUs rasa oT 00'bEMa, TeMIepaTyphl
[lepenaya paBjieHUSA TBEPABIMH TeJlaMH, *KUAKOCTSIMHM U Tra3aMu
3akoH Ilackana [IHeBMaTH4eckHe MallMHbl 3aBUCUMOCTb JaBJie-
HUS KUJAKOCTH OT ryy6uHbl ['mapocraTuyeckuil napagokc Coob-
armmuecd cocyansl 'mapaBandyeckue MexXxaHU3Mbl
AtMmocdepa 3eman u atmochepHoe fAaBseHue [IpuduHEBI cyle-
CTBOBaHUs BO3AYILIHONW 060Ji0uku 3eMsu OnbeiT Toppuuesnau Us-
MepeHUe aTMochepHOro JaBjeHUs 3aBUCUMOCTb aTMocdepHOro
JlaBJIEHUS] OT BBICOTHI HaJ, ypoBHeM Mops [Ipubopsl A naMepeHUs
aTMochepHOro JaBjaeHus
JlelicTBYe XU/ KOCTH U rasa Ha NOorpy»kéHHoe B HUX TeJio BriTas-
KuBawuas (apxumenoBa) cuya 3akoH Apxumegna [liaBanue Ten
BoszgyxonsiaBaHue
demoncmpayuu
1 3aBUCHMOCTB AAaBJIEHHS rasa OT TEMIEPATYPHI
2 Ilepenaya faBJIeHUA XXHUJKOCTBIO U Fa30M
3 Coob6mawirecs cCoCyabl
4 I'mapaBJINYeCKUH nIpecc
5 IlposiBieHue pelcTBUA aTMOCPEPHOTro AaBJIEHUSA
6 3aBHCHMOCTDb BBITAJKHUBAIOIIEN CHUJIbI OT 06'bEMA MOTPYKEHHOMU
YacTH TeJia U IMJIOTHOCTH XUJKOCTH
7 PaBeHCTBO BbITAJKHBAKIIEeH CUJIbI BeCy BBITECHEHHOU KUJIKO-
CTHU
8 YcsioBue n1aBaHUA TeJl: JIaBaHHe WJW NOTpyKeHUe TeJs B 3a-
BHCHUMOCTHU OT COOTHOLIEHUS IJIOTHOCTEH Tesla U XKUJIKOCTU
Jabopamopuvie pabomul u onvimol
1 UccnepoBaHue 3aBUCUMOCTH Beca TeJa B BoJie OT 06'béMa Morpy-
>KEHHOM B XKUJKOCTb YaCTH TeJja
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2 OnpejesieHre BbITaJKUBalolled CUJb], AEeUCTBYIOLLEN HaA TeJIOo,
MOTrPY>KEHHOE B YKUJIKOCTb

3 IIpoBepka HE3aBUCHUMOCTH BbITAJKHUBAKILIEN CUJIbI, JEeHCTBYIO-
IleM Ha TeJIo B >KUAKOCTH, OT Macchl TeJia

4 OnbeIThl, AEeMOHCTpUpYIOUIHME 3aBUCUMOCTb  BbITaJKHUBalLleH
CUJIbl, AeNCTBYIOLleN Ha TeJo B >XUJAKOCTH, OT 00béMa moOrpy-
KEHHOM B KUKOCTb YaCTH TeJia U OT IJIOTHOCTH KUAKOCTU

5 KoHcTpyupoBaHHe apeoMeTpa WJM KOHCTPYHpPOBaHUE JIOAKHU
U onpepesieHUe eé rpy30n04bEMHOCTH

Paszzaen 5. Pa6oTa M MOLIHOCTb. JHEpPrusi
MexaHuveckasi pabota MomjHoCTb
[IpocThle MexaHU3MBbI: pbIYar, OJIOK, HAKJOHHas IIJIOCKOCThb
[IpaBu/si0 paBHOBecusa preluara [I[puMeHeHUe NpaBUa paBHOBeCUs
pblyara K 6J0Ky «3oJioToe mnpaBusio» MexaHUkH KIIJI mpocTeix
MeXaHU3MOB [IpocTbie MeXaHHU3MbI B OBITY U TEXHUKE
MexaHnvyeckas sHepruss KuHetndyeckasa U noTeHLMaJibHasA 3HeP-
ruf [IpeBpaijeHue 04HOr0 BUJa MeXaHUYEeCKOW SHEPTrUU B ApYyrou
3aKOH COXpaHeHUs SJHEePruu B MexaHHUKe
demoncmpayuu
1 IMpuMepbl IPOCTBIX MEXaHU3MOB
JlabopamopHuvle pab6omovl u Onbimbl
1 OnpefesieHre pabOThl CUJIbI TPEHUS IPU PaBHOMEPHOM JBHXKe-
HHUM TeJla 10 FTOPU30HTAJTbHOU NOBEPXHOCTHU
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-KUHETUYECKOH Teopuu
CTpoeHuUs BellecTBa Macca U pasMepbl aTOMOB U MoJieKyJ1 ONbITHI,
MOATBEPXKJalolliie OCHOBHbIE NOJIOXKEHHUSI MOJIEKYJISIPHO-KMHEeTUYe-
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 CMa4yuBaHue U KalmuJuJidpHbI€ ABJIe-
HuUs TenioBoe pacUIMpeHUE U CXKaTHE

TeMmnepartypa CBsA3b TeMIepaTypbl CO CKOPOCTbIO TEMJIOBOTO JABU-
JKEeHUS YaCTHI]
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BHyTpeHHAA sHeprus Cnoco6bl U3MeHeHUs] BHYTPEHHeEHN 3Hep-
TMU: TeIJlollepesiaya U coBeplleHUe paboThl Buabl Tensonepejayu:
TeNJ0NPOBOJHOCTb, KOHBEKIIUS, U3JIYYEeHUE

Kosn4yecTBO TemoTsl Ye/bHasaA TeNJIOEMKOCTb BellecTBa Te-

JI006MeH U TelJIOBOe paBHOBeCHe YpaBHeHUe TelJIoBOro 6asiaHca

[lnaBseHHe U OTBepJeBaHUE KPUCTA/JIMYECKUX BeILeCcTB Yjesb-
Hasl TelJIOTa NJaBJeHUsA [lapoo6pasoBaHMe U KOHJAeHcanua Mcna-
penune (MC) Kunenue YaeabHas TemoTa apoo6pa3oBaHus 3aBH-
CUMOCTb TeMIepaTypbl KUIEHUsS OT aTMOCOEPHOTO [aBJIeHUs
BaaxkHocTh Bo3ayxa
JHeprua TONJIMBa YJeJ/bHad TeNJ0Ta CrOpaHud
[MpuHMOBl paboThl TemyaoBbIX aBuratesned KIIJ| TemioBoro
Asuraresiss TensioBble ABUraTe/ M M 3aljUTa OKpYy»Kawollel cpejbl
(MC)
3aKOH COXpaHeHHA U NpeBpallleHHs 3Hepruy B TEeNJIOBBIX NPO-
neccax (MC)
Hdemoncmpayuu
1 Ha6stofneHue GPOYHOBCKOTO JBWXKEHUS
2 Hao6awpaenue nuddysuu
3 HaG6iropeHre ABJeHUH CMadyuMBaHWUS U KalUWJJIAPHBIX ABJe-
HUH

4 Hab6sropeHue TENJIOBOTO pacllMpeHUs TeJl

5 HU3MeHeHUe faBJieHUs ra3a N1py U3MeHEeHUH 06'bEMa U Harpesa-
HUHU UJIU OXJIQKAEHUHU

6 [IpaBuJIa U3MepeHUs TeMIlepaTyphbl

7 Bupapl Tensionepenadyu

8 OxJtakAeHue TPU COBEPLIEHUH PABOTHI

9 HarpeBaHue MpHU COBEPIIEHUH PAGOTHI BHEITHUMU CUJIAMH
10 CpaBHeHUE TENJIOEMKOCTEN pa3IUYHbBIX BEleCTB
11 Ha6arogeHre KUTIEHUS
12 Hab6usrofeHre MOCTOSHCTBA TEMIIEPATYPhI NPH MJIABJIEHUU
13 Moje v TenJoBbIX ABUTATEEeH

Jdabopamopuvie pabomur u onvimul

1 OnpITHI IO OGHAPYKEHUIO JIEUCTBUS CHUJI MOJIEKYJISIPHOTO MPH-

TAXKEeHUd

2 OnbITHI 10 BhIpAalJMBaHHUIO KPHUCTAJJIOB MOBAapEHHOU COJIH UJIU

caxapa
3 OnbIThI 1O HAGJIIOJEHHIO TEINJOBOT0 paclIMpeHUsl Ira3oB, KU/ -
KOCTel M TBEPJBIX TeJ

4 OmnpefjeneHve faBJeHHs BO3/Ayxa B 6aJJIOHe MINPUILA

5 OneITHI, AEMOHCTPUPYIOIME 3aBUCUMOCTb JaBJIE€HUS BO3JyXa
OT ero 06'b€Ma U HarpeBaHHUs UJIH OXJIaXKeHUs
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6 [lpoBepka runoTesbl JUHEWHONW 3aBUCUMOCTHU JJIMHBI CTOJIOHKA
KUJKOCTH B TEPMOMETPUYECKOU TPYOKe OT TEMIIEPATYPHI
7 HabsrofeHue U3MeHeHUs BHYTpeHHel 3Hepruu TeJsa B pe3yJb-
TaTe TeIJoNepejadyd U paboThl BHELIHUX CHJ
8 UcciienoBaHue siBJIeHUS TeNJIOOOMeHa IPU CMelIUBaHUU XO-
JIOOHOU U ropsiuyeur BoAbl
9 OnpepesieHHe KOJUYeCTBA TEMNJIOThI, IOJYy4YeHHOT0 BOJOU NpHU
TenJIOOOMeHE C HarpeThIM MeTa/JIMYECKUM IIUJIUHAPOM
10 OnpenesieHre yae/IbHOU TENJIOEMKOCTH BellleCcTBa
11 HUccnenoBaHue nponecca ucnapeHus
12 OnpepesieHWe OTHOCUTEJIBHOM BJIQ)KHOCTH BO3AyXa
13 OnpeneneHve yieJlbHOW TENJIOTHI MJIaBJeHUs JbJa

Paspes 7. dneKkTpuyecKkve U MarHUTHbIE SABJI€HUA

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

JJiekTpudeckoe noJie Hanps»kéHHOCTb 3JIEKTPUYECKOTO IOJIs
[IpyHLMI Cynepno3ULUH 3JIeKTPHUYEeCKHX Nosiel (Ha KauyeCTBEHHOM
YPOBHE)

HocuTenu anneKTpU4YecKUx 3apa[0B JJleMeHTapHbIN 3JIeKTpUYe-
ckui 3apap CtpoeHue atoMa [I[poBOAHHMKH U AU3JEeKTPUKUA 3aKOH
COXpaHEeHHUS 3JIeKTPUYECKOro 3apsaja

JJIeKTpUYeCKHU TOK YCJIOBUS CylLLleCTBOBAHUA 3JIEKTPUYECKOTO
Toka MCTOYHHKHM NOCTOAHHOrO Toka /JleHCTBUA 3JIeKTPHUYECKOIO
TOKa (TemnJioBoe, XMMHUYECKOe, MarHUTHOEe) JJIeKTPUUYECKUH TOK
B KU/ KOCTSIX U rasax

JdsekTpudeckad Lenb Cuja Toka JJIeKTpUYECKOe HalpshKeHue
ConpoTHB/IeHUe NPOBOJHHKA Y[eJbHOE CONPOTHBJEHHE BellecTBa
3akoH OMa 151 yyacTka Len [locsenoBaTesibHOe U NapaJljie/lbHOe
coeJlMHeHMe IPOBOJHHUKOB

PaboTa M MOIIHOCTb 3J€KTpHUYecKOro Toka 3akoH /Jhxoyas—
JleH1ja dJ1IeKTpUYeCcKHe Llely U OTpebUTe N r 3JIeKTpHUUeCKoH sHep-
ruu B 66ITy KopoTkoe 3aMbIKaHHE

[locTossHHBIe MarHuThl B3aWMojelcTBHE MOCTOSSHHBIX MarHu-
ToB MarHuTHoe noJjie MarHuTHoe noJie 3eMJIM U ero 3HayeHUe AJs
)kM3HU Ha 3emiie OnbIT JpcTefa MarHuTHoe MoJie 3JIeKTPUYEeCKOTO
Toka [IpuMeHeHMe 3/IeKTPOMAarHUTOB B TexHUKe /JlelicTBUe Mar-
HUTHOTO I10JI1 Ha NPOBOJHUK C TOKOM JJIEKTPOJBUTraTe /b NOCTOSH-
HOTro ToOKa Mcrnosib3oBaHMe 3JeKTpoJBUraTesed B TeXHUYECKUX
YCTPOMCTBaAxX U Ha TPaHCIOpTe
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OnbiTel @apasea fABieHUe 3J1eKTpOMarHUTHON MHAYKUUH [Ipa-
BuJio JleHua djiektporeHepaTop Croco6bl MoJIydeHUs 3JeKTpule-
CKOU 3HEPTUU IJEKTPOCTAHIIMH Ha BO30OHOBJISIEMbIX UCTOYHHUKAX
3Hepruu

demoncmpayuu

1 3nekTpusayud Tea

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

KEHHBIX TeJl

3 YcTpoHCTBO U AelCTBUE 3J€KTPOCKONa

4 JneKTpocTaTU4decKass MHAYKLIUSA

5 3aKoH coxpaHeHUs 3JIEKTPUIECKUX 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 MOCTOSSHHbIX MarHUTOB
16 MogennpoBaHMe HEBO3MOXKHOCTH pa3/ieJIeHUd NOJI0COB Mar-
HHUTa
17 MogenvpoBaHHe MarHUTHBIX MOJIeN MOCTOSIHHBIX MarHUTOB
18 OmnbIT IpcTena
19 Mar"HuTHOe 1noJie ToKa JJIEKTPOMarHuT
20 JleiicTBHe MarHUTHOTO MOJIsI HA NPOBOJHUK C TOKOM
21 dnekTpoABHUTraTe b HIOCTOSSHHOrO TOKa
22 HccnepoBaHUe SIBJIEHUS 3JIEKTPOMAarHUTHOW MHAYKLMH.
23 Onbrtel @apages
24 3aBUCUMOCTb HallpaBJIeHUS] UHAYKIMOHHOTO TOKa OT YCJOBUH
ero BO3HUKHOBEHUS
25 JJieKTporeHepaTop NOCTOSSHHOTO TOKa
JlabopamopHuvle pab6omuvl u OnbimMbl
1 OmBITHI MO HAGJIIOAEHU O 3JIeKTPU3AIMH TeJI UHAYKIUEH U TPHU
CONIPUKOCHOBEHHUH
2 HccnenoBaHUe eHCTBUS 3JIEKTPUYECKOTO 0JIsI HA MPOBOJAHU-
KU U AUIJIEKTPUKHU
3 Coopka U mpoBepKa paboThl 3JIeKTPUUYECKOH I[eNU MOCTOSTHHOTO
TOKa
4 Vi3MepeHUe U peryJIMpoBaHHe CUJIbI TOKA
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5 U3MepeHue U peryJiMpoBaHue HalpsXKeHHU S
6 HccienoBaHue 3aBUCUMOCTH CHJIbI TOKa, HUAYILLEro 4epes3 pe-
3UCTOp, OT CONPOTHBJIEHUS PE3UCTOpPA U HANpSKEHUs Ha pes3u-
cTope
7 OneITe], [leMOHCTPUPYIOIHME 3aBUCUMOCTb 3JIEKTPUYECKOTrO CO-
NPOTHUBJIEHUS MPOBOJHHWKA OT €ro JJMHBI, IJIOLUAAU Iolepey-
HOTO CeYyeHUsI U MaTepHrasa
8 IlpoBepka mpaBuWJia CJA0KEHHUS HANPSDPKEHUU NpPHU NOC/1e[0Ba-
TeJIbHOM COeJIUHEHHUH [IBYX PE3UCTOPOB
9 IlpoBepka npaBuJia AJis CUJbI TOKA IIPU NapasljleIbHOM COeJlU-
HEHUU Pe3UCTOPOB
10 OnpepneneHre paboOThl JIEKTPUIECKOTO TOKA, UAYIIETO Yepes
pe3ucTop
11 OnpegesieHHMe MOULIHOCTH 3JIEKTPUUYECKOT 0 TOKA, BblJe/s1eMOH
Ha pe3ucrope
12 HccnepoBaHre 3aBUCUMOCTH CHJIbI TOKA, UAYILIEro yepes JaM-
MOYKY, OT Hallps>XKeHH s Ha Hel
13 Onpepenenue KII/| HarpeBaTens
14 HccnepoBaHWe MAarHMTHOTO B3aMMOJIeHCTBUA NMOCTOSHHBIX Mar-
HUTOB
15 HM3y4yeHuMe MarHUTHOIO NOJISI NMOCTOSAHHBIX MAarHUTOB MNPU HUX
00’ beJUHEHUH U pa3/e/IeHUU
16 HccnenoBaHue felCTBUA 3JIEKTPUYECKOrO TOKAa HA MarHUTHYIO
CTpeJIKy
17 OnbITBI, AEMOHCTPUPYOLIME 3aBUCHUMOCTb CHJIbI B3aUMOJEN-
CTBHSA KaTyLIKHU C TOKOM U MarHUTa OT CUJIbl TOKa U HanpanJie-
HUA TOKa B KaTyIlKe
18 HU3y4yeHHe AeHCTBUSA MarHUTHOTO MOJI HA NIPOBOJHUK C TOKOM
19 KoHcTpyupoBaHMe U H3ydeHHUe pabOThl 3JeKTpoJBUraTess
20 Usmepenue KI1/] anekTpoBUTraTeJbHON YCTaHOBKHU
21 OnbITHI 1O UCCIEA0BAHUIO ABJ€HUSA 3J1eKTPOMarHUTHOW MHAYK-
LIMH: UCCeloBaHUe U3MEHEHUN 3Ha4YeHUA U HallpaBJIeHUA UH-
AYKIJMOHHOT'O TOKa

9 knacc

Pa3zaen 8. MexaHU4YeCKHe ABJI€HUA

MexaHHu4yeckoe ABHUXKEHHEe MaTepI/IaJIbHaH Touka Cucrema OT-
cyéta OTHOCUTEJBHOCTb MEXaHHYEeCKOro ABHUXXEHUA PaBHOMepHoe
NpsIMOJIMHENHOe JBIKeHUe HepaBHoMepHOoe NpsSIMOJUHENHOE JBU-
»)keHue CpeaHsii U MTHOBEHHasl CKOPOCTb TeJjla IPU HEpaBHOMeEp-
HOM ABHUXEHHH
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Yckopenne PaBHOycKOpeHHOe NpsSIMOJIMHENHOe ABHxeHHe CBo-
6oaHoe nagenre OnbwiThl Manunes
PaBHOMepHOe JBM)XeHHe N0 OKpYy>XHOCTH llepuon u 4acrtoTa 06-
pamieHuss JIMHelHasA W yrjoBas CKOpPOCTH lleHTpocTpeMuTe/JBbHOE
yCKOpeHUe
IMepBobiit 3akoH HbroToHa BTopo# 3akoH HbrooToHa TpeTui 3a-
KOH HbploToHa [IpUHIMI Cynlepno3uL MU CHU
Cuia ynpyrocty 3akoH ['yka Cujia TpeHUA: cujia TPEHHUS CKOJIb-
>KeHMUs, CUJIa TPEeHMUs M0KOos, [pyrye BU/bl TPEHUA
CuJa TSPKeCTHU U 3aKOH BCEMHUPHOTO TATOTEHUA Y CKOpeHHe CBO-
6osHOro mageHus /|BmkeHue miaHeT BOkpyr CosHna (MC) IlepBas
KOCMHYecKas CKopocTb HeBecoMoCTb U eperpysku
PaBHOBecHe MaTepHaJbHONW TOYKM AOCOJIOTHO TBEpPAOE TeJo
PaBHOBecHe TBEPAOro Tesa C 3aKpelJIEHHOM OCbl0 BpalleHusa Mo-
MeHT cuJbl LleHTp TsxKecTH
Umnysbc Tena HM3mMeHeHue umnyJsibca Umnynbc cujbl 3akoH
coxpaHeHHUs UMIlyJibca PeakTuBHOe ABUXKeHUe (MC)
MexaHu4yeckasi paboTa U MOIHOCTb PaGoTa cus TsSXKeCcTH, yIpy-
roctH, TpeHusi CBsA3b sHePruM U pa6oTsl [loTeHMaIbHAsA 9HEPTrUs
TeJia, NOAHATOr0 HaJ, NOBEPXHOCThIO 3eMJH [loTeH Ma/IbHAs 3Hep-
rud cxatoi npyxuHbsl Knnetnyeckas sHeprusa Teopema o KHHe-
THU4YeCKOH 3HepruM 3aKOoH COXpaHeHUd MeXaHHU4YeCKOW 3Hepruu
Hdemoncmpayuu
1 Ha6sroieHre MeXaHU4eCKOTo JABUKEHUS TeJIa OTHOCUTEJIbHO
pasHBIX TeJ OTCYETA
2 CpaBHeHMe NyTed U TPaeKTOPUH JBMKEHHUs] OJHOTO U TOrO e
TeJsla OTHOCHUTEJIbHO PAa3HbIX TeJ OTCY€Ta
3 sMepeHHe CKOPOCTHU U YCKOPEHUs NPSAMOJUHENHOTO [ BHXe-
HUA
4 HccienoBaHue NMPU3HAKOB PaBHOYCKOPEHHOIO JABWXKEHUA
5 Ha6utoseHne JBUXKEHUS Tejla 10 OKPY>KHOCTH
6 HaGulofieHHe MeXaHUYeCKUX SIBJEHUH, NMPOUCXOAAIUX B CHU-
creMe oTcyéra «TesiexKKa» NIPpU €€ paBHOMEPHOM U YCKOPEHHOM
JBM>KEHUH OTHOCUTEJBbHO KabUHeTa GU3UKHU
7 3aBHCUMOCTb YCKOPEHHUs TeJsa OT Macchl Tesja M JeHCTBylolLlel
Ha HeTo CHJIbI
8 HabGuoZileHre paBeHCTBa CUJI IPU B3aUMOJEUCTBUM TeJl
9 N3MeHeHMe Beca TeJa IPU YCKOPEHHOM JIBM>KeHUH
10 Ilepesadya MMy 1bca NIpU B3aUMOJENUCTBUHU TeJl
11 Tpeo6Gpa3oBaHus 3HEPrUM NPHU B3aUMOJEHCTBUU TeJl
12 CoxpaHeHHe HMIyJIbCa IPY HEYIIPYyTroM B3aUMO/JeNCTBUH
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13 CoxpaHeHUe UMITyJibCa MPH abCOIIOTHO YIIPYroM B3auMO/leM-
CTBUH
14 Hab6Juiro/ieHHe peaKTUBHOTO JBH>KEHHsI
15 CoxpaHeHHe MeXaHUYECKOW 3HEPTHUH MPHU CBOOOJHOM MaJleHUU
16 CoxpaHeHHe MeXaHW4YeCKOU 3HePryuHy NpH JBUXKEeHHUHU TeJsia MoJ,
JEeUCTBUEM NPY>KUHbI
Jabopamopuvie pabomuvr u onvimol
1 KoHcTpyHpoOBaHHe TpaKTa [AJ1d pa3roHa U JaJbHeHIlIero paBHo-
MEPHOrOo JBMXKEHMUS LIapHUKa UJIH TeJeXKH
2 OnpefeneHue cpeiHEN CKOPOCTH CKOJIbKEHUA OPyCKa UJIH JBU-
>KeHHs lIapHuKa 10 HAKJIOHHOM IJIOCKOCTH
3 OnpefesieHHe YCKOpeHUA TeJsa NIPU PaBHOYCKOPEHHOM JiBHXKe-
HHUH 110 HAKJIOHHOH IJIOCKOCTH
4 HccrnesoBaHue 3aBUCHMOCTHU NYTH OT BPEMEHH NPU PaBHOYCKO-
PEHHOM /JIBM)KeHHUHU 6e3 HauyaJIbHOU CKOPOCTH
5 IIpoBepka runoTessnl: ecJad NPU PaBHOYCKOPEHHOM JBHXXEHUHU
6e3 HayaJIbHOW CKOPOCTH NMYTHU OTHOCATCA KaK psAJ, HEUETHBIX
4yuceJ, TO COOTBETCTBYIOLlME NMPOMEeXYTKH BpeMeHH OJHHa-
KOBBI
6 HUcciefoBaHMe 3aBUCHMOCTH CUJIBI TPDEHHUSA CKOJIbXXEHHUS OT CHU-
JIbl HOpPMaJIBHOT'O JlaBJIeHUd
7 OnpepeneHue KoadpoduIMeHTa TPEHUs CKOJIbXXeHUd
8 OnpegnesieHHe >XECTKOCTU NMPY>KUHbI
9 OmnpejgeseHre paboThl CHUJIBI TPEHHUS] IPU PAaBHOMEPHOM /[IBIKe-
HUU TeJia 110 TOPU30HTAJbHON MOBEPXHOCTH
10 OnpepnesieHre paboThl CUJbl YOPYroCTH NpPHU NOABbEME rpysa
C UCNOJIb30BaHHWEM HENOJBH>KHOIO Y TOABHUKHOTO GJIOKOB
11 M3yyeHHe 3aKOHA COXpaHEHUH SdHEPTUU

Pa3aes 9. MexaHn4YecKHe KOJIe6aHUA U BOJTHbI
Kone6aTtenbHoe aBmxeHrue OCHOBHbIE XapaKTEPUCTUKH KoJjeba-
HUH: epuo/, 4acToTa, aMIJIUTy/la MaTeMaTUYeCKUH U TPYKUH-
HbIA MagTHUKH [IpeBpaleHre 3HEPTrUU NPHU KOJiebaTeJIbHOM JBH-
XKEHUU
3aTyxarouue Koje6aHusa BeIHyKX/1eHHbIe KoJiebaHusd Pe3oHaHC
MexaHu4YeckHe BOJIHbI CBOWCTBa MexXaHU4YeCKHX BOJIH [Ipo-
JOJIbHBIE U MToNlepeYyHble BOJIHBI JlJIMHA BOJIHBI U CKOPOCTH €€ pac-
mpocTpaHeHUs MeXaHHU4YeCKHe BOJIHBI B TBEP/IOM TeJie, CelicMuye-
ckue BoJsiHbI (MC)
3Byk 'poMKOCTh 3ByKa U BbIcoTa ToHa OTpakeHHe 3ByKa WH-
$pa3BykK U yabTpa3ByK
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Hdemonucmpayuu

1 HaGuogeHre KoJyie6aHUM TeJs MOoJ JeUCTBUEM CHJIbI TSKECTHU
Y CUJIbl YIIPYTOCTHU

2 HabarogeHue Kosie6aHUM rpy3a Ha HUTH U Ha NIPY>KHUHE

3 HabusrofieHUe BBIHYK/eHHbIX KoJ1e0aHUH U pe30HaHca

4 PacnpocTpaHeHHe NPOAOJAbHBIX U MOINEpeYHbIX BOJIH (Ha Moje-
JIN)

5 Ha6uroaeHHe 3aBUCUMOCTH BbICOTHI 3BYKa OT YaCTOThI

6 AKyCcTUYeCKUU pe30HaHC

JlabopamopHuvle pabomuvl u onvimul

1 OmnpefeJsieHHe 4acTOThI U NepuoJa KoJiebaHUN MaTeMaTU4yeCcKo-
ro MasiTHUKA

2 OmpepnesieHUE YaCTOTHI U MePUO/ia KoJiebaHU M MPY>KUHHOTO Ma-
STHHUKa

3 HccnegoBaHue 3aBUCUMOCTH IepHUojia KoJIeOGaHUN MO/IBEIIeHHO-
ro K HUTU I'py3a OT AJIUHbI HUTH

4 UccnenoBaHre 3aBUCUMOCTU NepUoJa Koae6aHUM NPYKUHHOTO
MasATHHUKA OT MaccChl rpysa

5 IIpoBepka HE3aBUCUMOCTHU Nepuoja KoJyiebaHUN rpysa, nojse-
LIEHHOT0 K HUTH, OT Macchl rpy3a

6 OmBITHI, IEMOHCTPHUPYIOIIME 3aBUCUMOCTbD epro/ia KoJie6baHu!
NPY>XMHHOTO0 MasiTHUKA OT MacChl Irpy3a U >XECTKOCTU Mpy-
YKUHBI

7 H3MepeHue yCKOpeHHUs] CBOOOJHOTr0 NajJeHUs

Pazpen 10. JeKTpoMarHUMTHOe TII0Jle M 3JJIEKTPOMarHUTHbIE
BOJIHBI

J/IeKTPOMAarHUTHOe IMoJie JJIEKTpOMarHuTHble BOJIHbI CBOWCTBa
3JIeKTpOMarHuTHbIX BoJiH Illkasa 3jeKTpoMarHuTHbIX BoJsiH Uc-
M0JIb30BaHHE 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOU CBSI3U

JnekTpoMarHuTHasg npupopa cBeta CkopocTb cBeTa BoJsiHOBbIe
CBOMCTBa cBeTa

emoncmpayuu

1 CBoiicTBa 3J1€eKTPOMAarHUTHBIX BOJIH

2 Bo/s1HOBBIE CBOUMCTBA CBETa

Jlabopamopnvie pab6omuvt u onvimsl

1 U3yyeHue CBOUCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOLbI0 MO-

OGUIBbHOTO TesedOoHA

Pa3aes 11. CBeTOBBIE SAIBJIEHUSA

JlydyeBast Mozenb cBeTa McTouHukM cBeTa [IpsiMosinHeliHOe pac-
npocrpaHeHue cBeTa 3atMeHud CosiHna U JlyHel OTpakeHue cBe-
Ta [lnockoe 3epkasio 3aKOH OTpaXKeHUs CBeTa
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[IpesioMnieHne cBeTa. 3aKOH IpesoMJeHUs cBeTa. [losiHoe BHy-
TpeHHee OTpakeHHe cBeTa. Mcmosib30BaHHE IMOJHOTO BHYTPEHHETO
OTpakeHMUsl B ONITUYECKHUX CBETOBO/IAX.

Jlunza. Xop siydeit B inH3e. OnTHU4Yeckas cucTeMa ¢oToanmnapa-
Ta, MUKpockomna u tesieckona (MC). ['1a3 kak onTU4ecKas CUCTeMa.
B/1iM30pyKOCTh U Ja/IbHO30PKOCTh.

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

demoncmpayuu

1.
2.
3.

O Nk

10.
11.
12.

[IpsiMmo/IMHeliHOEe paclpoCcTpaHeHUe CBETa.

OTpakeHUe cBeTA.

[TosryyeHre U306paXKEHUU B IMJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJiax.

[IpesiomyieHuE cBeTA.

OnTUYecKuil CBETOBOJ,

Xop nydeu B cobUparomieu JIMH3e.

Xop nydel B paccenBamwolel JUH3eE.

[lonryyeHre n306pakeHUH C TOMOIBIO JIMH3.

[lpuHuun geicrBus doToamnnapara, MUKPOCKONA M TeJIECKO-
na.

Mogess ryiasa.

PaszsnoxxeHue 6esioro cBeTa B CIIEKTD.

[MosyyeHue 6eJ10T0 CBETA [PU CJI0KEHHU CBETA Pa3HbIX [BETOB.

JlabopamopHuvle pab6omovl u Onbimbl

1.

2.

S

o

HccieqoBaHue 3aBUCUMOCTH yTJia OTPaKeHUsI CBETOBOTO JIy4a
OT yrJia naZeHusl.

H3ydyeHne XapaKTepUCTHK U300parKeHUs IIpeiMeTa B IIJIOCKOM
3epkaJle.

HccnenoBaHue 3aBUCHUMOCTH yTJa NpeJIOMJIEHHsS] CBETOBOIO Jy-
4Ya OT yrJia aJeHus Ha FPaHUIle «BO3AyX—CTEKJIO».
[TonyyeHHe nzob6pakeHUH C IOMOLLbIO cOOGUparoLiei JTUH3HI.
OnpeneneHue GOKYCHOrO pacCTOSIHUS U ONITUYECKOM CUJIBI CO-
6uparollei JIMH3bI.

OmnbITHI 10 Pa3JIOXKEHHUIO 6eJI0ro CBeTa B CIIEKTP.

OnbITHl IO BOCHPUATHIO IIBETa NMPeJMETOB MPHU UX HAGIIOLEHUU
yepes ;BETOBbIE PUIBTPHI.

Pa3zaesn 12. KBaHTOBBIE ABJIEHUS

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

PaguoaktuBHOCTb. Anbda-, 6eTa- U ramma-usaydyeHusa. CTpoe-
HUe aTOMHOro sg/pa. HyksoHHas Moaesib aTOMHOTrO siipa. M30Tonkl.
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PagvoakTuBHBIEe mpeBpalleHusd. [lepuos mosypacnaga aTOMHBIX
aznep.

AnepHble peakMU. 3aKOHbI COXpaHEHH S 3apsL0BOr0 U MacCOBO-
ro yvces. JHEPrus CBA3HU aTOMHBIX A7ep. CBA3b MacChl ¥ 3HEPTHH.
Peaknyu cuHTesa u feseHus aaep. Mctounuku sHepruu CoJsiHIA U
3Bé3a (MC).

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

demoncmpayuu
CneKTpbl U3JIyYEHHS U MOTJIOIIeHHUA.

. CneKTphbl pa3JIUYHbIX ra30B.

CnekTp BogopoJa.

Ha6uroneHue TpekoB B KaMepe BusibcoHa.

Pa6oTa cyéTyrKa MOHU3UPYIOLUX U3JTyYEeHUH.

. Peructpanus ussydeHuss NpUpPOSHBIX MUHEPAJIOB U MPOAYK-
TOB.

Jabopamopuvie pabomurt u onvimol

1. HabusitoneHMe CIJIOIIHBIX U JIMHEWYAThIX CIEKTPOB H3JIy4e-

HUA.

2. UccnepoBaHre TpeKOB: U3MepPEHHUE SHEPTHUH YAaCTHULLbI 10 TOP-

MO3HOMY Ny TH (1o dpoTorpadusam).

3. U3mepeHue pasroakTuBHOTO dOHAa.

oW e

IloBTOpPUTE/IbHO-06001AI0IUI MOAY/Ib

[loBTOPHUTENBHO-0000AIOIIMN MOAYJb NpeJHa3HaYeH JJs CHU-
cTeMaTH3alMu U 06O0OIIeHUS NMPEeAMETHOTO COJIEpXKaHUSA U OIbITa
JesTeJIbHOCTH, NIPUOOPETEHHOTO NMPU U3YyYEHUU BCEro Kypca ¢usu-
KH, a TakXe Uil MOArOTOBKU K OCHOBHOMY TOCyZJapCTBEHHOMY 3K-
3aMeHy o ¢QU3UKe [JisT 00yJarmlUXCsd, BbIOPABUINX 3TOT y4eOHBIN
npeMer.

[Ipy M3y4yeHUU AAaHHOTO MOAYJisl pealusylTcsad U CUCTeMaTU3HU-
pYIOTCS BUABI AesITeJIbHOCTH, HA OCHOBE KOTOPbIX 06ecriedynBaeTCs
JOCTHXKEeHUEe NpeAMeTHbIX U MeTallpeAMeTHbIX MJIAaHUPYEMbIX pe-
3yJIbTAaTOB 00y4YeHHs, POpMHUPYyeTCsd eCTeCTBEHHO-Hay4YyHasg rpaMoT-
HOCTb: OCBOEHHE HAay4YHbIX METOJ0B HUCCJAeJ0BaHUsl SIBJEHUN NPUPO-
Obl U TEXHUKU, OBJIaJIeHHE YMEHUSIMH 00bsSICHATh GQU3UYECKUE SAB-
JIeHUs], IpUMeHsIsl NMOoJIydyeHHble 3HaHU#A, pellaThb 3a4ayd, B TOM
YyucJie KaueCTBEeHHbIE U 3KCIIepUMEHTAalbHbIE.

[MpuHUNUanbHO AEeATeJbHOCTHBIM XapaKTep AaHHOro pasjeJa
peanusyeTcs 3a CYET TOrO, YTO ydalllhecs BBINOJHSIOT 3aJaHus,
B KOTOPBIX UM NpeJJiaraeTcs:
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6 Ha OCHOBEe IOJIyYEHHBbIX 3HAaHWM paclmo3HaBaTb W HAay4YHO O06BsIC-
HATH (PU3UYeCKHe SIBJIEHUS B OKpYXKallled Npupojie U MOBCeJ-
HEeBHOM >KU3HHU;

6 HCNIOJIb30BAaTh Hay4Hble MeTOJbl UcCCJeJOoBaHUSA (PU3UYECKUX fIB-
JIeHWH, B TOM 4HUCJIe 51 IPOBEPKU TUIIOTe3 U MOJIydYeHUs Teope-
THYECKUX BbIBO/IOB;

6 00'bSICHSITh Hay4YHbl€ OCHOBbI Haub60Jiee BaXKHbIX JOCTUXKEHHUH CO-
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

Hhccae0BaHMe 006o06Ialwinero xapakrtepa. Pasjesn 3aBepiuaeTtcs

MpoBeJeHUEM [IUArHOCTUYECKOW U OLIEHOYHOH paboThl 3a KypcC OcC-

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

UsydyeHue y4e6HOro mpeamera «Du3vKa» Ha YpOBHE OCHOBHOTO
o6ulero o6pa3oBaHUs JO/KHO 0GecrneYyuBaTh JOCTHXKEHHUE CJeflylo-
IIMX JIMYHOCTHBIX, METANpPeAMEeTHBIX U MpPEJAMETHBIX 06pa30BaTe/b-
HbIX PE3YJIbTATOB.

JMYHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe éocnumanue:

—IposiBJIeHMEe HHTepeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHUIO
poccuiickou puanyeckor HAYKU;

—IeHHOCTHOEe OTHOIIeHHe K JOCTHXKEHHUSIM POCCUHUCKUX Y4é-
HBIX-PHU3UKOB.

I'pasicoanckoe u Oyxo6Ho-npascmeenHnoe ocnumanue:

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

—O0CO3HaHHWEe Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B Jes-
TEeJbHOCTH YYEHOTO.

Dcmemuueckoe eéocnumanue:

—BOCIPUSATHE 3CTETUUYECKUX Ka4eCTB PU3NIECKOH HAYKHU: eé rap-
MOHHYHOTI'O NOCTPOEHUH, CTPOTOCTH, TOYHOCTH, IJAKOHUIHOCTH.
Ilennocmu nayunozo nosnanusn:

—OCO3HaHUe IJeHHOCTHU PU3NUeCKON HayKH KaK MOIHOrO HHCTPY-
MeHTa MO3HAaHUS MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEH-
el cocTaBJALEN KYJAbTYPhI;

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

Dopmupoéanue Kyabmypbl 300P06bA U IMOUUOHATIbHOZO
onazononyuus:

—O0CO3HaHHE IIeHHOCTH 6e30MacHOro o6pasa »KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpe, BaXKHOCTH NpPaBUJ GE30MacHOTO IMOBeje-
HHUSA HA TPAHCIIOPTE, HA AOPOTaX, C 3J1eKTPUIYECKUM U TENJIOBbIM
060pyZl0BaHUEM B JJIOMAIIHUX YCJA0BUAX;

—cdopMHUpPOBAHHOCTbL HaBbIKa pedJieKcuH, NpU3HAHUE CBOEro mpa-
Ba Ha OLIMOKY M TAKOro Ke IIpaBa y Apyroro yejoBeKa.
Tpyoosoe eocnumanue:

—aKTHBHOE yyacTHe B pelleHHWH NPaKTHUYeCKUX 3aZay (B paMKax
CeMbH, IIKOJIbI, FTOPO/ia, Kpasi) TEXHOJIOTUYECKON U COLMAJIbHOU
HanpaBJIEHHOCTH, TPEOYIOLIMUX B TOM YHC/Ie U PU3HNIECKUX 3Ha-
HUH;
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—WHTEepeC K NPaAKTUIeCKOMY HU3y4YeHUI0 Npodeccui, CBA3aHHBIX
¢ GU3UKOH.

DKonosuueckoe eocnumanue:

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

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

Aoanmayun o0yuarOuezocs K U3IMEHAIOUIUMCA YC106U-

AM COUUANIBHOU U RPUPOOHOTL CPeobl:

—MnOTPeO6HOCTh BO B3aMMOJEWCTBUU NPU BBINOJHEHUU HCCJIE0Ba-
HUU M NpoeKTOB GH3UYECKOW HaNpaBJIEeHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSM JPYTUX;

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

—noTpe6HOCTb B OPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae dpop-
MYJIMPOBATh UJieH, MOHSATHUS, TUIOTE3bl 0 QU3UYECKUX O6BEKTax
U sIBJIEHUSX;

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

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

—CTpeMJiIeHUe aHaJIM3UPOBaTh U BBISIBJISATH B3aUMOCBS3U MPUPO-
JbI, 06I[eCTBAa U 5KOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM QU-
3UYEeCKHUX 3HAHUMU;

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

METAMPEAMETHbIE PE3Y/IbTATDI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3zoevie nozuueckue oeticmeusi:

—BBISIBJIITh U XapaKTepU30BaTb CylleCTBEHHble NMPHU3HAKU OOBEK-
TOB (IBJIEHU);

—YyCTaHaBJIUBATh CYILeCTBEHHbIN NPHU3HAaK KJacCuPUKALUU, OCHO-
BaHUs JIJisl 06061eHUsI U CpPaBHEHUS;

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

—BBbISIBJISITh IPUYUHHO-CJIE[[CTBEHHbIE CBSI3W NPU U3yYeHUU U3U-
YeCKUX sIBJIEHHU W MPOILIECCOB; JleJIaTh BBIBOJABI C UCIOJIb30BaHU-
eM JeAYKTHUBHBIX U WHAYKTHUBHBIX YMO3aKJ/JHOYEHWH, BBIJBUTATh
TUINOTE3bl 0 B3aUMOCBS34X PU3UUECKUX BEJIUYUH;
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—CaMOCTOSITEJILHO BBIOMPATb CHOCO6 pellleHHs y4e6HOU ¢usuye-
CKOHW 3ajayu (cpaBHeHHE HECKOJbKHUX BAapUaHTOB pelleHHs, BbI-
60p HauboJiee MOAXO/SANIETO C YYETOM CaMOCTOSITEJIbHO BbIJieJIeH-
HbIX KDUTEPHEB).

Ba3zoeble uccnedoosamenvckue oeicmeust:

—HCIOJIb30BaTh BOMNPOCHI KaK MCCAeJ0BaTEJbCKUN HUHCTPYMEHT
MO3HAHMUS;

—IPOBOJUTH MO CAMOCTOSITEJbHO COCTAaBJEHHOMY IJIaHy ONbIT, He-
CJIOKHBbIA (H3UYEeCKUN 3KCIepUMEHT, HebOoJibllioe HcCaeJoBaHUe
$u3n4eCcKOro siBJEHUS;

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

—CaMOoCTOSITeJIbHO GOPMYJIMPOBATh OGOOILEHUS W BbIBOJABI IO pe-
3yJibTaTaM MPOBeJEHHOTO HaGJIIOJeHHUs, ONbITA, UCCIEeJOBAHU;

—IpPOTHO3UPOBATh BO3MOXKHOE JlajibHelIllee pa3BUTHE QU3UUYECKUX
MIPOIECCOB, @ TAK)KE BBIABUTATh TPEAIIOJ0KEHUS 06 NX Pa3BUTHH
B HOBBIX YCJIOBUSIX 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, CUCTEMATHU3UPOBATh M HHTEPHNPETUPOBATH WH-
dopmManio pa3IMYHbIX BUJIOB U GOPM NPEICTABIEHUS;

—CaMOCTOAITEJIbHO BbIOUPATh ONTUMaJbHYIO POpMy npejcTaBJie-
HUsl MHPOpMallMM M WLJIIOCTPUPOBATH pellaeMble 3aJladd He-
CJIOXKHBIMH CXeMaMU, JuarpaMMaMH, HHOU rpapuKOu U UX KOM-
OMHAIUSMH.

VHMBepcaanble KOMMYHMKATUBHbIE p,eﬁcmmq

Obwenue:

—B X0/le 06CYyXJeHHUsI y4ebHOro MaTepuasa, pe3yJbTaToB Jiabopa-
TOPHBIX paGOT M NPOEKTOB 337aBaTh BOINPOCHI MO CYLIECTBY 006-
CY>XJlaeMOH TeMbl U BbICKa3blBaTb HJieM, HalleJleHHble Ha pelle-
HUe 3a/la4yM U NoJAepKaHUe 6yaroxesaTeJbHOCTH OGLeHUS;

—COIOCTABJIATh CBOU CYXJEHUS C CY>KJEeHUSIMHU JPYTUX y4acTHHU-
KOB JjMaJIora, 06Hapy>KUBaTh pas3JIMuHe U CXO[CTBO MO3ULIUH;

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

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

—IIOHUMAaTh U UCIOJIb30BAaTh MPEUMYIeCTBA KOMaHHON U UH/U-
BUAya/lbHONW paboThl NPU pelleHHH KOHKpeTHON ¢du3uyeckou
npo6JieMbl;
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—IpPUHUMaTb LieJJM COBMECTHOHW JesATeJbHOCTH, OPraHU30BbIBATb
JeHCcTBUA IO e€ JOCTHXKEeHHIO: paclpefleJsiTb POJIH, 06CYKJAAThb
MPOIEeCChl U Pe3yJbTaThl COBMECTHON pabGoThl; 06061aTh MHEHUS
HeCKOJIbKUX JII0Jel;

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

—OLleHNBaTb Ka4eCTBO CBOEro BKJIaZia B 001N NPOAYKT 110 KpUTe-
pHAM, CAaMOCTOSITEJIbHO CHOPMYJIMPOBAHHBIM yYaCTHUKAaMHU B3a-
MMO/IeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHbIE AEMCTBMA

Camoopzanuszayusn:

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

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

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

—JieJ1aTh BBIGOP U 6paTh OTBETCTBEHHOCTD 3a pellleHHUe.
Camoxonmpons (pegpnexcusn):

—/.aBaTh aJleKBAaTHYIO OLleHKY CUTYyallUH U NIpeJJiaraTh NJaH eé U3-
MEeHEHUSs;

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

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

—OI|eHMBATh COOTBETCTBHE Pe3y/bTaTa IeJIU U YCIOBHUSAM.
Dmoyuonanvuvlit unmennexkm:

—CTaBUTb ceb651 Ha MECTO JPyroro 4YeJ0BeKa B Xo/Jie Cliopa UJIH JAHC-
KyCCHM Ha HAay4HYI0 TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIO-
TUKY JpyToro.

IHpunusamue cebn u opyzux:

—IpHU3HABaTh CBOE MPAaBO Ha OLIMOKY NPH pelieHuH PU3nIEeCKUux
3a/1a4y WM B YTBEPKAEHU X Ha HAyYHbIEe TEMbI U TAaKOE€ Ke ITPaBo
ApyToro.
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NMPEAMETHDBIE PE3Y/IbTATbI

7 xnacc

[IpegMeTHbIE pe3ysbTaThl HA 6a30BOM YPOBHE JIO/KHBI OTpaXKaTh
cHOpMUPOBAHHOCTD Y 00y4alOLUXCA YMEHUH:

—HCHOJb30BaTh NOHSATHUSA: GU3NYECKHE U XUMHYECKUE SIBJIEHUSI;
HabJII0/IeHUE, SKCIIEPUMEHT, MO/IeJib, TUIIOTE3a; €AUHUIbl QU3 U-
YeCKHUX BEJIMUWH; aTOM, MOJIEKYJIa, arperaTHbIe COCTOsIHUs Bellle-
cTBa (TBEpJOe, *KUAKOE, ra3000pa3HOe); MEXaHHUYECKOE JIBIDKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, NMPSIMOJIMHEWHOE), TPAEKTOPUS,
paBHoOAeHcTBYIOWIAs cuJl, fepopManuda (ynpyras, njaacTudeckas),
HEBECOMOCTb, COOOIIAIOIINECS COCYAbI;

—pasnuuath saBiaeHusa (auddy3us; TengaoBoe JBUKEHHE YACTUL, Be-
1IeCTBa; paBHOMEpHOe /[IBM)KEHHE; HEpPaBHOMEPHOE J[BHUXKEHUE;
VHepIYs; B3aUMOJIEHCTBHUE TeJs; paBHOBeCcHe TBEPJbIX TeJ C 3a-
KpEeNnJIEHHOHN OCbl0 BpallleHHus; nepejaya JaBJeHUs] TBEPABIMU Te-
JlaMH, KHUJAKOCTSIMHM M rasdaMy; aTrMocdepHoe JaBJjeHHe; IJIaBa-
HUe TeJ; MpeBpallleHUs MeXaHUYeCKOW 3Hepryuu) Mo OMNUCAHUIO
MX XapaKTepHbIX CBOHMCTB M Ha OCHOBE OIBITOB, JE€MOHCTPUPYIO-
IIUX JlaHHOe QU3NYecKoe SBJIEHUE;

—Ppacno3HaBaTh NPOSIBJIE€HHE HU3YYEHHBbIX PU3NUYECKUX SBJIEHUH
B OKpY>KalollleM MUpe, B TOM 4yucje GU3ndecKUe ABJIEHUS B IPU-
poJie: mIpuMepbl ABUKEHHUS C PA3JIMYHBIMU CKOPOCTSIMH B >KUBOU
Y HeXXMBOUW NPUPOJE; AEUCTBHUE CUJIbI TPDEHHUS B NIPUPOJIE U TEXHU-
Ke; BJIUSIHHE aTMOCOEPHOTO JlaBJIEHUsI HAa }KUBOU OpraHU3M; IJia-
BaHHE pbIO; pbluard B TeJsie YeJIOBEKa; MPU 3TOM INePEBOJUTH
MPaKTUYECKYI0 33Ja4y B y4eOGHY, BbIJEJSATh CylleCTBEHHBbIE
CBOMCTBa/NMpHU3HAKU PU3NYECKUX SIBJIEHUMH;

—OIUCHIBATh U3yYeHHbIe CBOWCTBA Tes U QU3UYECKUE SIBJIEHUS, UC-
nosb3ysa ¢u3MYecKre BeJUIYHUHBI (Macca, 06'bEéM, IIJIOTHOCTh Be-
LIeCTBa, BpeMs, NIyTh, CKOPOCTh, CPEHASA CKOPOCTH, CUJIA yIIPy-
TOCTH, CUJIA TSKECTH, BEC TeJIa, CUJia TPEHUs], laBaeHue (TBEpAO-
ro TeJa, >KUJKOCTH, ra3a), BbITAJIKUBAIOIAsl CHJIa, MEXaHHUYeCKas
paboTa, MOUHOCTD, IJIEYO CUJIbl, MOMEHT CUJIbI, KO3)DUIUEHT
MOJIE3HOr0 JEeWCTBUsS MeXaHU3MOB, KUHeTH4YecKass U MOTeHIU-
aJIbHasi 3HEPTHs); IPH ONMMCAaHUU NIPAaBUJIBHO TPAKTOBATh GU3U-
YeCKHH CMBICJ HCNOJb3yEMbIX BEJIMUMH, UX 0603HAYEHUS U eJIU-
HUIlbl GU3UYECKUX BEJUYUH, HAXOJAUTb (POpPMYJibl, CBI3bIBAIO-
e NAaHHYH QU3WYECKyI0 BEeJWYHUHY C APYTUMU BEJUYUHAMH,
CTPOUTH rpadrKH U3YYEHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJU-
YUH;

—XapaKTepHU30BaThb CBOKCTBA TeJI, PU3NYeCKHe SIBJIEHUS U IPoLiec-
Cbl, MCIIOJIb3Yysl IPaBUJIa CJ0XKEHUS CUJ (BLOJb OJHOU NMPSIMOM),
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3aKkoH ['yka, 3akoH [lackass, 3aKkoH ApxHMeJa, IPpaBUJIO PaBHO-
Becusd pblyara (6Ji10Ka), «30/10TOe IPaBUJIO» MEXaHUKH, 3aKOH CO-
XpaHeHHs MeXaHU4YeCKOM 3Hepruy; Npy 3TOM /1aBaTh CJ1OBECHYIO
GopMyJIMPOBKY 3aKOHA U 3allMCbIBATh €ro MaTeMaTHU4YeCKOe BbI-
pakeHHUe;

—O00BACHATh PU3UUYECKHE SIBJIEHHUS, NPOLECChl U CBOWCTBA TeJl,
B TOM 4HCJIe U B KOHTEKCTe CUTyallui MPaKTUKO-OPUEeHTHUPOBaH-
HOTO XapaKTepa: BBIABJATbh NPHUYHUHHO-CJEe/ICTBEHHbIE CBA3H,
CTPOUTH 00'bsICHEHHE M3 1—2 JIOTUYECKHUX LIArOB C ONMOPOW Ha
1—2 u3y4yeHHbIX CBOUCTBA PU3MYECKUX SBJIEHUU, PU3NIECKHUX
3aKOHa UJIM 3aKOHOMEPHOCTH;

—peliaTb pacyéTHble 3a4a4u B 1—2 nelcTBUS, UCII0JIb3ys 3aKOHbI
1 GopMyJibl, CBA3bIBaOIMe PHU3UYECKHE BEJUYUHbl: HA OCHOBE
aHaJ/IM3a yCJOBHS 3aJladyd 3allUCbIBAaThb KpaTKoe YCJOBHe, NOJ-
CTaBJATH GU3NYECKHE BEJTUIUHBI B $OPMYJIbl U IPOBOAUTH pac-
4€ThbI, HAXOAUTH CIIPAaBOYHbIE JaHHbIE, HEOOXOUMBbIe JJIf pelle-
HUA 3aZlay, OLleHUBaThb PeaJMCTUYHOCTb IMOJydeHHOU ¢usuye-
CKOM BEJIUYUHBI;

—Ppacno3HaBaTb NPO6IeMbl, KOTOPbI€ MOKHO PEIIUTh IPU TOMOIIU
$u3NYeCcKUX MEeTO/I0B; B ONMCAHUU HCCJIe[0BAaHUSA BblAENATb Npo-
BepseMoe MpeaIoJioKeHue (TUnoTe3y), pa3jindaTh U UHTepIIpe-
TUPOBATh IOJIyYEHHBbIH pe3yJbTaT, HAXOAUTb OIINOKH B XOJ€e
OIBITA, /les1aTh BbIBO/bI IO €T0 pe3yJibTaTaM;

—IPOBOAUTL ONBITHI MO HAaOJIIOJeHUI (U3UYEeCKUX SABJIEHUHN WU
du3n4ecKux CBOUCTB Tes: GOPMyJIMPOBATH NpPOBepsieMble MpeJ-
M0JIOXKEeHUs], COOUPaATh YCTAHOBKY U3 INpeJJIO)KeHHOro 060py/0Ba-
HMUS$1, 3alIUCBbIBATh X0/, ONbITa U GOPMYJIUPOBATH BbIBO/bI;

—BBbINOJIHATE NpsSMble U3MEPEHUS PACCTOSAHHUS, BpEMEeHH, MacChl
TeJsa, 00bEMa, CUJIbl U TeMIepaTyphl C UCIIOJb30BaHUEM aHAJIOTO-
BbIX U IMPPOBBIX NIPUOGOPOB; 3aNMChIBAaTh NOKa3aHUs NPHUO6OPOB
Cy4éTOM 33/IaHHOU a6COJTIOTHOH NMOTPEITIHOCTU U3MEPEHHH;

—IPOBOAUTL MCCJeJjoBaHHWe 3aBUCHMOCTH OJHONH $U3NYeCKOH Be-
JIMYHUHBI OT JPYTOU C UCNTOJIb30BaHHEM NPsIMBIX U3MepeHUH (3a-
BUCHUMOCTHU NYTHU PaBHOMEPHO ABMXKYLIErocs Tesaa OoT BpeMeHH
JBUWXKEHUS TeJsia; CUJIbl TPEHUA CKOJIbXXEeHHUA OT Beca TeJla, Kade-
CcTBa 06paboOTKH MOBEPXHOCTEN TeJs U He3aBUCHMOCTH CUJIBI Tpe-
HUS OT IJIOLAAHW CONPHUKOCHOBEHUA TeJI; CUJIbl YIPYTOCTH OT Y-
JIMHEHUS NPY>KUHBI; BITAJKUBAIOIIEH CUJIBI OT 06 bEMa MOTpy-
>KEHHOM YacTH TeJsla U OT MJIOTHOCTH XKHUAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJ1a, OT IJIyOGUHBI, HA KOTOPYIO MOTPYKEHO TEJIO;
YCJIOBHUH IJIaBaHUS TeJl, yCJIOBUH paBHOBECHS pblyara v 6JI0KOB);
y4acTBOBaTh B IJIAHUPOBAaHWM y4yeOHOro Mccjae[l0BaHUs, COOU-

26 Mp1MepHasa paboyan nporpamma



paThb YCTAaHOBKY U BBINOJIHATh U3MEPEHUs], CJeays MpeasoKeH-
HOMY IJIaHY, PUKCUPOBATh pe3yJIbTaThl MOJyYeHHOH 3aBUCUMO-
cTu GU3UYECKUX BEJIMUYUH B BU/JIE NTPEJJIOKEHHbIX 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-
11ast Ha MOTPYKEHHOE B YKUJKOCTb TeJIO; KO3PPUIMEHT MTOJIE3HO-
ro JIEMCTBUSA MNPOCTbIX MEXaHU3MOB), CJeAys MNpeJOKEeHHOU
WHCTPYKIUU: TIPU BbINIOJIHEHHUU U3MepPeHU cobupaTh 3KCIepu-
MEHTAJIbHYI0 YCTAaHOBKY U BBIYHCJISITh 3HAYEHHE UCKOMOU BeJU-
YUHBI;

—Cco6J/II0aTh NpaBuJa TEXHUKU 0e30MacHOCTH MpHU paboTe c Jyabo-
pPaTOpPHBIM 060PYIOBaHUEM;

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

—XapaKTepUu30BaTh MPUHIHUIbI JEeUCTBUS H3YYEeHHbIX MPUOOPOB
YU TEXHUUYECKUX YCTPONCTB C ONOPON Ha UX ONUCAHUs (B TOM YHC-
Jie: MOAIINUIHUKN, YCTPOUCTBO BOAONPOBOJA, THAPABIUYECKUN
mpecc, MAaHOMETP, BBICOTOMEP, IMTOPIITHEBOH HACOC, apeOMeTp), UC-
M0JIb3y$l 3HAaHUA O CBOMCTBaX PU3UUECKUX SIBJI€EHUN U He0OX0oaU-
Mble GpH3UYeCKUe 3aKOHbI U 3aKOHOMEPHOCTH;

—IOPUBOJAUTL NMPUMeEPbl / HAXOAUTh HHPOPMAIHI0 O MpHUMepax
MPaAKTUYECKOT0 UCIOJIb30BaHUsI PU3UYECKUX 3HAHUU B MOBCEJI-
HEBHOM XU3HU JJis1 obecrieyeHUsi 6€30MaCHOCTU MpHU obpallleHuu
C MpuboOpaMHu U TEXHUYECKHUMH YCTPOUCTBAMH, COXPAaHEHHUS 3/10-
POBBsI U COGJIIOJEHHSI HOPM 3KO0JIOTUYEeCKOr0 NOBEEHUS B OKPY-
JKarolleu cpene;

—OCYLEeCTBJAATh 0TOOP UCTOYHUKOB MHPopManuu B ceTu UHTEpHET
B COOTBETCTBUU C 33a/JaHHbIM IOWCKOBBIM 3alpoCOM, Ha OCHOBe
MMEWIIMXCA 3HAaHUW U MYyTEM CpaBHEHWs pPA3JUYHBIX HCTOYHU-
KOB BBIJIeJIITh MHPOPMAINUIO, KOTOpasi ABJSETCAd MNPOTUBOPEYH-
BOU UJIK MOXET OBITh HEJJOCTOBEPHOH;

—MHCNOJIb30BaTh MPU BbINOJHEHUH y4eOHbIX 33/laHUN HAy4YHO-IO-
NyJSIPHYIO JIUTEPATYPY PU3UIECKOTO COZiep>KaHUsl, ClTpaBOYHbIE
MaTepHasbl, pecypchbl ceTu MHTepHET; BIaJleTh NpUéMaMH KOH-
CIEeKTUPOBAHUSA TEKCTa, Npeobpa3zoBaHusA UHPOpPMALUU U3 OJHOU
3HAKOBOUW CUCTEMBI B IPYTYIO;

—Co3/laBaTh COOCTBEHHbIE KpaTKHe MHCbMeHHbIe U YCTHBIE COOO0IIe-
HHUSI Ha OCHOBe 2—3 HMCTOYHUKOB MHOOPMaUMU PU3IUIECKOTO CO-
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JepKaHUs, B TOM 4YHcJle Ny6JUYHO JeslaTh KpaTKHe COOGLeHus
0 pe3yJibTaTaX NPOeKTOB WU y4eOHbIX UCCIeL0BaHUN; IPU 3TOM
rpaMOTHO MCIO0JIb30BaTh W3y4YE€HHbIM NOHATUWHBIMA annmapaT Kyp-
ca PU3UKH, CONPOBOXKAATh BBICTYIIJIEHHE NIpe3eHTaleld;

—IIpHU BBINOJHEHUU Yy4eOHBIX MPOEKTOB U MCCJIe0BaHUN pacmpeje-
JIATb 006513aHHOCTHU B IPyIIIle B COOTBETCTBHUH C NOCTABJEHHBIMU
3a/ladyaMy, CJeJUTh 3a BbINIOJIHEHHEM IJIaHa JeWCTBUH, aZleKBaT-
HO OLleHUBAaTb COGCTBEHHbIN BKJIaJ, B lesITEJIbHOCTb I'PYINbI; BbI-
CTpauBaThb KOMMYHHKAaTHUBHOE B3aMMO/IeICTBHE, YUYUThIBAast MHe-
HHe OKPY>KaloLUX.

8 knacc

[IpesMeTHbIE pe3y/bTaThbl HA 6a30BOM YPOBHE JOJIKHbI OTpPaXKaTh
chOpMUPOBAHHOCTD y 06YYAKOLUIUXCA YMEHUU:

—MHCIOJIb30BaTh MOHATHSA: Macca U pasMepbl MOJIEKYJ, TENJI0BOe
JBH>KEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BEILleCTBa,
KpHUCTA/UINYeCKre U aMopHbIe TeJa, HAChIIEeHHbIM U HeHachl-
LeHHBIN Nap, BJAXXHOCTb BO3/yXa; TeMIlepaTypa, BHYTPeHHAA
9Heprusd, TelJIOBOH JBUTaTeJlb; 3JleMeHTapHbIA 3JIeKTPUYeCKUH
3aps/J, 3J1eKTpHUiecKoe IoJie, IPOBOJHUKU U JU3JIEKTPHUKH, 110-
CTOSAHHBIX 3JIEKTPUYECKHU N TOK, MarHUTHOE M OJIE;

—PpasjnyaTh ABJeHUA (TenJoBOe pacliupeHHe/cKaTHe, TelJlolne-
pesaya, TenJioBOe paBHOBeCcHe, CMauyuMBaHWe, KallU/JIApHbIe fAB-
JIeHUs, NCllapeHUe, KOHIeHcals, [JIaBJIeHue, KPUCTAIN3an s
(oTBepZeBaHUE), KHUIIEHHE, Telyonepejada (TeNJONPOBOAHOCTD,
KOHBEKIIUs, U3JlydeHUe); 3JIeKTpHU3alusa TeJs, B3auMoJeHCcTBUe
3apAJ0B, AeHWCTBHUS 3JIEKTPUYECKOTO TOKa, KOPOTKOe 3aMBbIKa-
HHe, B3aUMO/IelCTBUE MAarHUTOB, AeHCTBHE MarHUTHOIO IOJIs
Ha NPOBOJHHUK C TOKOM, 3JIEKTPOMAarHMTHasi MHAYKLMA) 110 ONU-
CaHMIO MX XapaKTepHbIX CBOMCTB M HAa OCHOBE ONBITOB, JleMOH-
CTPUPYIOLINX laHHOe GU3HUYeCKOoe sIBJIEHHUE;

—Ppacrno3HaBaTb NPOSIBJIEHHUE HU3YYEHHBbIX PU3NUYECKUX SIBJIEHUH
B OKpYy>kalollleM MUpe, B TOM uyucje GrU3ndecKHue sIBJIeHUs B IPU-
poJie: MOBEPXHOCTHOE HaTshDKeHHe W KalUWJJIApHble sIBJEHUS B
NpUupoAe, KpUCTa/JIbl B Ipupofe, usaydyenue CoJyiHLA, 3aMep3a-
HHe BOJI0EMOB, MOpPCKMe OpH3bl, 06pa3oBaHHUe pPOCHI, TyMaHa,
HHes, CHEera; 3JIeKTpU4YecKUe siBJeHUs B aTMocdepe, aJleKTpHUye-
CTBO XHUBBbIX OPTaHU3MOB; MarHUTHOE MoJie 3eMJIy, Aperd moJro-
COB, pOJIb MAarHUTHOTO MOJIAA AJIS )KU3HU Ha 3eMJIe, MOJITPHOE CU-
sIHUe; TIPY 3TOM NepeBOAUTh NPAaKTUUYECKYIO 3aZlauyy B y4eOHYIO,
BBIJEJISITh CylLleCTBEHHbIE CBOMCTBA/IPU3HAKN PU3UUECKUX SAB-
JIEHUH;
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—OIMChIBATh U3y4YeHHble CBOHCTBA Tes U U3UYECKUe sIBJIEHMS, UC-
nosb3ys ¢usnyeckHe BeJUYHUHBI (TeMIepaTypa, BHYTPeHHss
3HepPTrHs], KOJINYeCTBO TEIJIOThI, Y/ e/bHasl TElJIOEMKOCTh Bellle-
CTBa, yJeJ/ibHas TelJoTa IJIaBJIeHUs, yieJbHas TelJ0Ta Napoo6-
pa3oBaHMA, yAesbHas TeIJoTa CrOpaHHUs TOIJIMBA, K0O3ddULHU-
€HT I10JIE3HOT0 JeHCTBHUS TeNJIOBOM MallWHbI, OTHOCHUTEJbHAsA
BJIQ)KHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps/], cuja TOKa, 3JeK-
TpHUYecKoe HaNpshKeHHe, CONPOTHBJIEHHEe NMPOBOJHHKA, YIeJbHOe
COMPOTUBJIEHUE BELLECTBA, pPAa60Ta U MOIIHOCTb 3JIEKTPUYECKOTO
TOKAa); MpPU ONHCAHUU NPABUJIBHO TPaKTOBaThb (GU3UUYECKUHN
CMBICJI UCII0JIb3yEeMBbIX BEJIMYNH, 0003HAYEeHHUs U e AUHUIbI PU3U-
YeCKUX BeJIMYMH, Hax0AUTb GOPMYyJIbl, CBA3BbIBAIOLIHE JaHHYIO
du3nYecKy0 BeJUYUHY C JPYTMMH BeJUYHMHAMH, 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 3aps/a, 3a-
koH OmMma pgnd ydacTtka nend, 3akoH /loynas—JleHna, 3akoH
COXpaHEeHHUsI IHEPTUH; IIPH 3TOM [J1aBaTh CJIOBECHYI0 POPMYJIHPOB-
Ky 3aKOHa Y 3allMCbIBaTh €ro MaTeMaTH4YeCKOe BbIpaXKeHHUE;

—O00BACHATH PU3UYECKHE NTPOLEeCChl U CBONCTBA TeJl, B TOM YHC/Ie
U B KOHTEKCTe CUTyalUH¥ NPaKTHUKO-OPMEHTHUPOBAHHOIO XapaKTe-
pa: BbIAABJIATb NPUYUHHO-CJIeICTBEHHBbIE CBSA3U, CTPOUTB 00bsAC-
HeHHe U3 1—2 JIOTUYEeCKUX I1aroB € ONopou Ha 1—2 U3y4yeHHBbIX
cBoMcTBa GU3NYECKUX SIBJIEHUH, PU3NUECKHX 3aKOHOB HJIM 3aK0-
HOMEpPHOCTEeH;

—PpeliaTh pacyéTHbIe 3a7a4U B 2—3 el CTBUA, UCIIOJb3ys 3aKOHBI
u GopMyJibl, CBA3BIBAWOIHMEe PU3NYECKHE BEJUUYUHBl: HA OCHOBE
aHaJIM3a YCJ0BUA 3aZla4yy 3alHCbIBaTh KpaTKOe yCJI0BUE, BbISB-
JATh HeJJOCTAaTOK JaHHBIX [JIs1 pellleHud 3aJ,a4y, BbIOUpaTh 3aKo-
HbI 1 $OPMYyJibl, HEOGXOJMMbIe /IS eé pellleHUs], TPOBOJUTD pac-
4E€ThI U CPABHUBATH NOJIY4Y€eHHOE 3HaYeHH e GU3NIEeCKOHN BeJTUIHU-
HBbI C U3BECTHBIMHU JAHHBIMY;

—Ppacno3sHaBaTb NP006IeMbl, KOTOpble MOKHO PEeIIUThb IPU MOMOILIH
$pr3nYecKUX MEeTO/0B; UCIOJb3ys ONHCAHNE HUCCeL0BaHMs, BbI-
JeJiATh NpoBepsieMoe NpeJNnoJoKeHHe, OLleHUBaThb MPaBUJIbHOCTb
nopsiika NpoBeieHUs UCCleJOBaHus, [eJlaTh BbIBOJbI;

—IPOBOAUTH ONBITHI 10 HAGJIOAEHHUIO PU3NUECKUX SBJIEHUN U
du3nyecKkux CBONUCTB TeJl (KanuJIJISIpHbIE IBJIEHUS, 3aBUCHUMOCThb
JaBJIEHHUS BO3/lyXa OT ero o6'b€Ma, TeMnepaTypbl; CKOPOCTH Npo-
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Iecca OCThIBAHUSsI/HarpeBaHUs NPU U3JIYYEHHUH OT I[BeTa U3JIy-
Jawied /norJonawiinei MoBepXHOCTH; CKOPOCTb UCITapeHUsI BO-
Obl OT TeMHOEPATypPhl KUJAKOCTH U NJIOLIAJU €€ TOBEPXHOCTH;
3JIeKTpU3alus TeJl U B3aUMO/JleCTBHE 3JIeKTPUUECKHUX 3apsiJ0B;
B3aWMO/JIeICTBHE MOCTOSHHbIX MarHUTOB, BHU3yajiu3aliUs Mar-
HUTHBIX MoJIed MOCTOSHHBIX MAarHUTOB; AeWCTBUSA MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1Ta, CBOU-
CTBa 3JIEKTPOJIBUraTeJisl MOCTOSIHHOTO TOKa): GOpMyJIMPOBAaTh
MpoBepsieMble MPEANOJIOXKEHUSA, COOUPATh YCTAHOBKY W3 IpeJJo-
’KEHHOTr0 000py/JOBaHUSA; OMHUCHIBATh X0/l ONbITA U GOPMYJIUPO-
BaTb BbIBO/bl;

—BBbINOJIHATL NpPsSIMble HW3MEpPEHUsS TeMIlepaTypbl, OTHOCUTEJbHOH
BJIQXKHOCTH BO3/yXa, CUJIbl TOKA, HANIPSXKEHUsI C UCII0JIb30BAaHU-
€M aHaJIOTOBBbIX NPHUOOPOB U JATUUKOB PU3NYECKHUX BEJUYUH;
CpaBHHUBAThb pe3yJbTaThl U3MEPEHUN C y4ETOM 3aJaHHOU abco-
JIIOTHOM NOTrPelIHOCTH;

—MpPOBOJUTHL WCCJEeJOBaHHE 3aBUCUMOCTU OJHOU (PU3UYECKOU Be-
JIMYUHBI OT APYro¥ C UCIOJb30BaHUEM MpPSMbIX U3MepeHUH (3a-
BHCHUMOCTb CONPOTHUBJIEHUS NPOBOJHUKA OT €ro JJIMHbI, NJoWagu
MONEPEYHOro CeYyeHUsl U YAeJbHOrO CONPOTHUBJEHMUS BellecTBa
NPOBOJAHHKA; CUJIBl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT Hamlps-
J)KeHUsl Ha MPOBOJHHUKE; UCCe/lOBaHUE MOCJeN0BaTEJbHOTO U Ma-
paJIeJIbHOTO COeJTUHEHUN NMPOBOJAHHUKOB): MJIAHUPOBATh UCCJIE/0-
BaHUe, cOOHUpaThb YCTAHOBKY W BBINOJHATb U3MepeHUs, caeays
NpeAa0KeHHOMY IJ1aHy, GUKCUPOBATbh pe3y/abTaThbl NOJYYEHHOU
3aBHCUMOCTHU B BH/Jle TA6JIUI U rpadUKOB, JieJaTh BBIBOJBI MO pe-
3yJIbTaTaM MCCJIeJOBaHUS;

—INpPOBOAUTbL KOCBEHHble HU3MepeHUs PU3UUECKUX BeJUYUH (YAesb-
Hasl TENJIOEMKOCTb BeleCTBa, COMPOTHUBJIEHUE IPOBOJHHUKA, pa-
60Ta U MOILHOCTh 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HUsl, COGUPATh 3KCIIEPUMEHTAJIbHYIO YyCTAHOBKY, CJ1eAysl IpeJJio-
’>KE€HHOU MHCTPYKIUHU, U BbIYUCAATH 3HAYEHU e BeJIUUNHBI;

—Co06J/II0aTh NpPaBUJa TEXHUKH 0e30MacHOCTH NMpHU paboTe c Jyabo-
paTopHBIM 060pyIOBaHHEM;

—XapaKTepUu30BaThb MPUHIUINbI JEHUCTBUS U3YYEHHbIX NPUOOPOB
U TEXHUYECKHUX YCTPOUCTB C ONTIOPOH Ha UX ONMHUCAHUs (B TOM 4YHC-
Jle: cuCcTeMa OTOIJIEHUsI JOMOB, TUTPOMETp, apoBasi TypOUHa,
aMIlepMeTp, BOJIbTMETP, CYETUYUK 3JIEKTPUUECKOUN SHEPTUH, 3J1EeK-
TPOOCBETHUTEJIbHbIE MPUOOPHI, HArpeBaTeJbHbIE€ 3JIEKTPOIPUGOPHI
(mpuMephbl), 3/IeKTPUYECKHE NTPeJOXPaHUTEIH; 3JIeKTPOMAarHuT,
3JIEKTPOJABUTATEJIb IOCTOSIHHOTO TOKA), UCNOJIb3ysl 3HaHUS O
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CBOMCTBax PpU3UUYECKHUX ABJIEHUH U HeoOX0oAuMble GU3NYECKUE
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCThIE TEXHUYECKHE YCTPOUCTBA U U3MEPUTEJIb-
Hble MPUOOPHI 10 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (PKUJKOCT-
HbI TepMOMEeTp, TePMOC, ICUXPOMETpP, TUTPOMETp, ABUraTes b
BHYTPEHHETr0 CrOPaHUs, 3JIEKTPOCKOII, Pe0CTAaT); COCTABJIATH CXe-
MbI 3JIEKTPUUYECKHUX Liellel C MocjeJoBaTe/IbHbBIM U MapaJsijesb-
HBIM COeJIJMHEHUEeM 3JIeMeHTOB, pa3jnyas yCJOBHble 0003HaUYeHUS
3JIEMEHTOB 3JIEKTPUYECKHUX LIeTIEeH;

—NOpPUBOJAUTH NMPUMEPHI/HAXOAUTh UHGOPMALIUID O MPUMeEpPAX MpakK-
THYEeCKOTO UCNO0Jb30BaHUA GU3UUYECKUX 3HAHUN B MOBCEJHEBHOU
JKU3HU AJis ob6ecniedyeHUs1 6€30MaCHOCTH NPU 06pallleHUuU ¢ npubo-
paMH U TEXHUYECKUMU YCTPOUCTBAMH, COXpPaHEHUS 3J0pPOBbs
U CO6JII0JIEeHHSI HOPM 3KOJIOTUYECKOT0o NMOBeJleHUs B OKpy:Kalollen
cpene;

—OCYLEeCTBJAATh NOUCK HWHPopManuu ¢GU3NIECKOTO COJeprKaHUs
B ceTU MHTepHeT, Ha OCHOBe MMEKIIMXCS 3HAaHUU U NYyTEM CpaB-
HEeHHUs [ONOJIHUTEJNbHbIX UCTOYHUKOB BbIJeJATb HHOpMaALUIO,
KOTOpasl SIBJSETCS NPOTHBOPEYUBON WU MOXKET ObITh HEJOCTO-
BEpHOM;

—MHWCNO0JIb30BaTh NMPH BBINOJHEHUU yUeOHBIX 3aJJaHUU HAy4YHO-IO-
NYyJISIPHYIO JUTepaTypy GU3HUUeCcKOTo CoepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb MNpPUEMaMHU
KOHCIIEKTUPOBAaHUSA TeKCTa, Npeobpa3oBaHUsA UHIOpMALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYryI0;

—cCo3/laBaTh COOCTBEHHbIe MHUCbMEHHbIE U KPAaTKHE YCTHBIE COO0IIe-
HHs, 060011asd MHGOPMALMIO U3 HECKOJbKUX UCTOYHUKOB (PHU3U-
YeCKOr'o cojiep>kaHus, B TOM 4YHCJe NyOGJUYHO NPeACTaBJATb pe-
3yJIbTaThl NPOEKTHOHW WJIM HUCCJIeJ0BATEJbCKON [esiTeJIbHOCTH;
MPU 3TOM I'PAaMOTHO HMCIOJIb30BaTh U3y4YeHHbIA MOHATHUWHBINA all-
nmapaT Kypca ¢QU3HUKH, COMNPOBOXKJAATh BBICTYIJIEHHE Ipe3eHTa-
LUeH;

—TIIPU BBINTOJIHEHHUHU YYeOHBIX IPOEKTOB U UCCJeIOBaHUU dUsnye-
CKHX MPOLLECCOB paclpeeasiTb 006513aHHOCTH B TpyIIle B COOTBET-
CTBUH C MOCTaBJEHHbIMU 33Ja4yaMH, CJeJUThb 3a BbIIOJHEHHEM
IJ1aHa AeWCTBUH U KOPPEKTHUPOBATh €ro, afleKBaTHO OlleHUBATh
COOGCTBEHHBIN BKJIAJ B [eATEJbHOCTb IPYIIbl; BEICTPAUBAaTh KOM-
MYHUKaTUBHOE B3aUMOJENCTBUE, MPOSIBJIsIsi TOTOBHOCTb paspe-
aTh KOHQJIUKTHI.
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9 knacc

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

—MCII0JIb30BaTh ITOHATHUS: CHCTEMA OTCYETA, MaTepHUabHAas TOYKA,
TpPaeKTOpUsl, OTHOCUTEJIbHOCTh MEXaHUYECKOTO JBWXXEHUS, Jle-
dopmanusa (ynpyrasi, njaactudeckasi), TpeHUe, 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, 6JIM30PYKOCTb U JJaJIbHO30PKOCTb, CIIEK-
TPbI UCITYCKAHUS U MOTJIOLIeHUS; anbda-, 6eTa- U raMMa-u3jayde-
HUsl, U30TOIBI, I/lepHasi SHEPTETUKA;

—pasauyaTh sBJeHUs (paBHOMEepHOe M HepaBHOMEPHOe MpPSIMOJIHU-
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, MIPSIMOJIMHEMN-
HOe pacnpocTpaHeHUe, OTpaKeHHe U MpeJIOMJIeHHe CBETa, MOoJI-
HOe BHYTpeHHee OTpaKeHHUe CBeTa, pasJoXKeHue Oesioro cBeTa
B CIIEKTP U CJOXKEeHHe CIHeKTPaJIbHbIX 1IBETOB, AUCIIepCHUsI CBETA,
eCTeCTBEHHasl pPaJIM0AaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTrO
ClIeKTpa H3JIYYeHUsl) 10 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 GU3ndeCcKUe sABJIEHUs B IPH-
po/Jie: IPUJIMBHI U OTJIUBHI, AB>KeHU e T1aHeT COJTHEYHOH cUcTe-
Mbl, peaKTUBHOe [BUXXE€HHe >KUBbIX OPraHU3MOB, BOCHpPUSTHE
3BYKOB >KMBOTHBIMHY, 3eMJIeTPsiICEHHE, CeEliICMUUYEeCKUE BOJIHBI, IIy-
HaMH, 3X0, [IBETA TeJl, ONITUYECKHe ABJIEHUS B NPUPOJe, GHOJIO-
ruyeckoe JeHWCTBUE BHUAHUMOTO, YJbTPadHOJETOBOrO U PEHT-
FEeHOBCKOI'O M3JIy4eHUH; eCTeCTBEeHHbIH paJUOaKTUBHBINH ¢OH,
KOCMHUYECKHUE JyYH, PaJUO0AaKTHBHOE U3JIyYeHUE IPUPOAHBIX MU-
HepaJIoB; AeHCTBHUE PaJuOAKTUBHBIX U3Jy4eHUH Ha OPraHU3M ye-
JIOBEKA), MPU 3TOM MePeBOAUTH NMPaKTHUYECKYI0 33a4y B y4eo-
HYIO, BbIIeJIITh CYylLIeCTBEHHble CBOMCTBa/MpU3HAKU HU3UUe-
CKHUX SIBJIEHUH;

—OIHUChIBATh U3yUeHHbIe CBOMCTBA TeJ U GU3UYeCKHUe ABJIeHUS, HC-
noJsib3ysl ¢usnyecKkre BeJUYUHBbI (CpeHsisi U MTHOBEHHasl CKO-
POCTB TeJia IPU HEpaBHOMEPHOM JIBXKEHUH, YCKOPEHUe, mepeMe-
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llleHW e, yTh, YIJ10Basi CKOPOCTb, CUJIa TPEHUS, CUJia YIIPYTOCTH,
CUJIa TSIXKECTH, yCKOpeHHe CBOOOJHOTrO MaJieHusl, BeC TeJsa, UM-
MyJIbC TeJIa, UMITYJIbC CUJIbl, MEXaHUYECKAsd paboTa U MOIHOCTb,
NOoTeHIHaJIbHAsl SHEPrus TeJsia, NOJHSTOro HaJl MOBEPXHOCTbIO
3eMJIY, IOTEeHLMa/IbHAsA 3HEPrus CkaToW NPY>KHUHbI, KUHEeTUYe-
CKasl SHEepTUsl, OJIHASA MeXaHU4YeCKasl SHeprus, IepUo/ U 4acToTa
Kosieb6aHUH, AJIMHA BOJIHBI, TPOMKOCTB 3ByKa 1 BbICOTa TOHA, CKO-
POCTBb CBeTa, IToKa3aTeJlb MPEeJOMJIEHHUsI Cpeibl); IPU ONMKUCAaHUU
MPaBUJIbHO TPAKTOBATh QU3UYECKUN CMBICI HUCIOJIb3YEMBIX BEJIU-
YMH, 0003HAYEHUs U eJUHUIbI QPU3UUECKUX BEJUYUH, HAXOIUTh
dopmMyibl, CBA3BIBaKOILIYE JAHHYIO0 GU3UUYECKYI0 BEJIMUHUHY C ApY-
FMMH BeJINYMHAMHM, CTPOUTHh I'paPpUKU U3yYEeHHbIX 3aBUCUMOCTeHN
pu3nYeCcKUX BEJINYUH;

—XapaKTepUu30BaTh CBOMCTBA TeJl, PU3UYeCcKUe sIBJIEHUS U Tpoliec-
Cbl, UCIIOJIb3ysl 3aKOH COXpaHEeHUs 3HEepPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHIUII CYTIEPIIO3UIHUH CHUJI, TPUHIUI OTHOCUTEJIb-
HocTH ['anunesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs] UMMYJIb-
Ca, 3aKOHbI OTPAXKEHUS U NPeJIOMJIEHUS CBETa, 3aKOHbI COXpaHe-
HUs 3apsJ0BOr0 M MacCOBOTO YHCEJ MPU SAJePHBIX peaklusx;
IIPY 3TOM JaBaTh CJIOBECHYIO POPMYyJIMPOBKY 3aKOHA U 3aMUCHI-
BaThb ero MaTeMaTH4YeCcKoe BbIpa)KeHHUE;

—O006'bACHATb GU3UYECKUE MPOLLeCChl U CBOMCTBA TeJI, B TOM YUCJIe
U B KOHTEKCTe CUTYyal UM NPaKTHUKO-OPHEHTHUPOBAHHOI'O XapakKTe-
pa: BBIABJIATH NPUYHUHHO-C/I€JCTBEHHbIE CBSAA3U, CTPOUTh 00bSIC-
HeHHe U3 2—3 JIOTUYECKUX I1aroB C OMOpoU Ha 2—3 U3y4YeHHBbIX
cBoMcTBa GU3UUECKUX ABJIEeHUH, PU3HUUeCKHUX 3aKOHOB UJIH 3aK0-
HOMEpPHOCTEeH;

—pewmaThb pacuyéTHble 3a/a4yd (onuparuyecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIIOJIb3Ysl 3aKOHbI U GOPMYJIbI, CBS3bIBAKOIIHE
dusryeckue BeJIMUUHBI: HA OCHOBE aHa/IM3a YCJI0BUS 3a/lauH 3a-
MUChIBAaTh KpaTKOe YCJI0BUE, BbISBJISATH HEeJOCTAlOIIMe UJIU U30bI-
TOYHBIE JIaHHbIe, BLIOUPATh 3aKOHBI U GOPMYJIbI, HEOOXOJUMbBIE
IJIsl pellleHus], MPOBOAUTDH PACYEThl U OLlEHUBATh PeaIMCTUYHOCTh
MO0JIY4YeHHOTr 0 3HayeHUs1 PU3NYeCKON BeJIUUNHBI;

—pacno3HaBaTb NPo06JIeMbl, KOTOPbIe MOXXHO PELIUTh IPU NOMOILILH
du3nyecKuxX MeTOJ0B; UCIIOJIb3Ysl ONMCAaHHE HCCIeJOBaHUSs, Bbl-
OeJIITh IpoBepsieMoe IpPeJIoJIoKeHHe, OIleHUBAaTh NPaBUJIbHOCTb
nopsifika NpoBeeHus UCCIe[0BaHUs, eaTb BbIBO/bI, UHTEpPIpe-
TUPOBATb pe3yJibTaThl HAOJI04EHUN U ONbITOB;

—IpPOBOAUTDL ONBIThI 10 HAGJIIOJeHUI0 QU3UUECKUX SIBJEHUN WU
$dusnyeckux cBOUCTB TeJs (U3ydyeHUe BTOPOro 3akoHa HbIOTOH3,
3aKOHa COXpaHeHUs IHePTrHuH; 3aBUCUMOCTb epro/ia KojebaHUu
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NPYyKHUHHOTO MasiTHUKa OT MacChl rpy3a U KECTKOCTHU MPYKUHBI
Y HE3aBUCHUMOCTb OT aMILJIUTY/lbl MaJIbIX KOJIeOAaHUU; MPSIMOJIH-
HellHOe pacnpocTpaHeHHWe CBeTa, pas3JjioXkeHue 6esioro cBeTa
B CIIEKTpP; U3y4YeHHe CBOWUCTB M300pakeHHsS B IJIOCKOM 3epKaJie
U CBOWCTB HM300pa)keHUs NpeJMeTa B cobHpalolleidl JMH3e; Ha-
GJII0/IeHYe CIJIOIIHBIX W JIMHEHYaThIX CIHEKTPOB HM3Jy4eHUs): ca-
MOCTOSITEJIbHO COOMPATh YCTAHOBKY M3 U30bITOYHOrO Habopa 060-
pPY/ZlOBaHUS; OMHUCBIBATb X0/ ONBITA U €ro pe3yabTaTbl, GOPMYJIH-
pPOBaTh BbIBO/IbI;

—IpPOBOAUTb MpPU HEOOXOJUMOCTH CEPUI0 MNPSAMBIX H3MEpPEHUH,
omnpejiesisis cpefHee 3HaUYeHUEe U3MepsieMOU BeJU4YUHbI (QOKycHOe
paccTtosiHHe co6Gupalollel JIMH3bI); 060CHOBBIBATh BhIGOP criocoba
M3MepeHUs/U3MepPUTETbHOTO TPUHOPa;

—IpPOBOJUTh UCCIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH
C HWCIOJIb30BaHUEM MPSIMbIX U3MepeHUH (3aBUCUMOCTb NMYTH OT
BpeMeHHU NpPH PaBHOYCKOPEHHOM JBIKEHUU 6e3 HavyaJbHOH CKO-
pocTy; nepuoja Kosie6aHUHA MaTeMaTHUYeCKOro MasTHUKA OT JIJIH-
Hbl HUTH; 3aBUCUMOCTH yIJla OTPaXKEHHUsI CBETa OT yrJia MajJieHus
Y yrja IpeJIOMJIEHHUS OT yIJla NajieHHs): MJIAaHUPOBATh HCCJEN0-
BaHUE, CaMOCTOSTEJbHO COOHUpPATh yCTAaHOBKY, QUKCUPOBATH pe-
3yJIbTaThl MOJYYEeHHOW 3aBUCUMOCTH QU3UUYECKUX BEJUYUH B BU-
Je Tabyul ¥ rpadUuKoB, JleJ1aTh BIBO/Ibl 10 Pe3yJIbTaTaM UCCIE0-
BaHUS;

—IPOBOAUTHL KOCBEHHbIE U3MepeHUsi GU3UYIECKUX BEeJIMUUH (Ccpe-
HsIsl CKOPOCTb M YCKOpPEHHEe TeJsla IPHU PAaBHOYCKOPEHHOM J[BU-
’)KeHUH, YyCKOpeHHe CBOOOHOTO MaJieHUs], X KECTKOCTh MPY>KUHBI,
KOo3bObUIMEHT TpPEeHHUsI CKOJIbXKEHUsl, MexaHW4YecKas paboTa
W MOILIHOCTb, YaCTOTA U MEepUOoJ, KoJieGaHUH MaTeMaTU4YeCKOro
U NPY>XUHHOTO MasiTHUKOB, ONITHYECKAas CHUJIa COGUPAIOILIEN JIMH-
3bl, PaJIMOAKTUBHBIN POH): IJIAHUPOBATh U3MEPEHUS; COOUPATh
3KCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBINIOJHSITH U3MEPEHHUs, clie-
Aysl IpeJIOXKEeHHOW UHCTPYKIUU; BBIYUC/STh 3HaYeHUE BeJTUYU-
Hbl U aHaJIM3UPOBATh IMOJIyYeHHble pe3yJbTaTbl C YYETOM
3aJjlaH-HOU MOTPENIHOCTH U3MePEHUH;

—co6/04aTh NpaBuJjia TEXHUKU 06e30MacHOCTU Npu paboTe c jabo-
paTOpHBIM 060pPY/IOBaHUEM;

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

—XapaKTepUu30BaTh MPUHIUNbI JEeUCTBUS H3Y4YEeHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOUCTB C ONIOPOU Ha UX ONMHUCAHUs (B TOM YHC-
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Jie: CHUAOMETP, JaTUYUKHU MOJIOXKEHHS, PACCTOSIHUA U YCKOPEHUS],
pakeTa, 3XO0JIOT, O4YKH, Nepuckomn, ¢oToammapar, ONTHUYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, JO3UMETpP, Kamepa BuibcoHa), uc-
M0JIb3y$ 3HAaHUA O CBOMCTBAX PU3NUYECKUX SIBJI€HUN U He0OX0oaU-
Mble U3NYECKH e 3aKOHOMEPHOCTH;

—MHCNO0JIb30BaTh CXeMbl U CXeMaTH4YHble PUCYHKH U3Y4YE€HHBIX TeX-
HUYECKHUX YCTPONCTB, U3MePUTEJIbHbIX IPUOOPOB U TEXHOJOTHU-
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-
THYEeCKOTO UCNOJb30BaHUA GU3UYECKUX 3HAHUN B MOBCEJHEBHOU
KU3HU IJis1 o6ecriedeHUsI 6€30MacHOCTU IPU 0OpalleHur C nNpubo-
paMH U TEXHUYECKUMH YCTPOWCTBAMH, COXpPaHEHUs 3J0pPOBbs
U CO6JII0JIEHHSI HOPM 3KOJIOTUYEeCKOT0o NMOBeJleHUs B OKpy:Kalollen
cpene;

—OCYLIeCTBJAATb MOUCK UHPOpMaLUU PU3UYECKOTO COJAep KaHUs
B ceTu UHTEepHET, caMoCTOATENbHO GOPMYJTUPYS MTOUCKOBBIH 3a-
MpOC, HAXOJUTh MYTH ONpeJeJeHUsI JOCTOBEPHOCTH MHOJIyYeHHOU
nHPopMallMM Ha OCHOBE UMEKIUINXCS 3HAHUU U AONOJHUTEJb-
HBIX UICTOYHHUKOB;

—MHWCNO0JIb30BaTh NMPH BBINOJHEHUU yUeOHBIX 3aJJaHUU HAy4YHO-IO-
NYJIIPHYIO JIUTePaTypy PU3HNIeCcKOTo coZiepKaHUsl, CHpaBOYHbIe
MaTepuasbl, pecypcbl ceTu HHTepHeT; BJaJleTb NpPUEMaMHU
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 (U3UYECKOTO
coZleprKaHusl, MyOJUYHO MNPEeACTABJATH Pe3yJbTaThl NPOEKTHOH
WU UCCJIelOBaTeNbCKON AesiTeJbHOCTH; MPU 3TOM IPaMOTHO UC-
MO0JIb30BaTh U3y4YEeHHbIA MOHATUWHBINA anmnapaT U3y4aeMoro pas-
gesa GU3MKM U COMPOBOX/JAThb BBICTYIJIEHHE Mpe3eHTaluen
C Y4€TOM 0COBEHHOCTEN ayJJUTOPUN CBEPCTHUKOB.

OU3NKA. 7-9 Knacchl 35



w
o

ewwedlodu senoged seHdawud|]

TEMATUYECKOE NMJIAHWUPOBAHME

7 knacc (68 u)

HayKa o mpupoje
(24)

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

TemaTuyeckuit OCHOBHBIE BUABI AeATETbHOCTH yYallUXCs
OcCHOBHOe coAep:KaHue o L
6JI0K, TeEMa (Ha ypoBHe y4eGHBIX JeiCTBUI)
Pazpaen 1. ®usuka u eé poJb B IO3HAHUU OKpYy:Kamwuero mupa (6 4)
dusuka — dusuka — Hayka o npupoJie. | BrisiBieHHe pasnuuil Mexay $U3MUeCKUMU U XUMUYECKUMU

npeBpameHusamMu (MC — xumus).

Pacno3sHaBaHue U Kj1accupukanus GU3nIeCKUX siBJIeHUH:
MeXaHUYECKHUX, TEMJIOBBIX, 3JIeKTPUUYECKUX, MAarHUTHBIX
U CBETOBBIX.

Hab6usroaeHue v onvcanve GU3UYECKUX IBJIEHUU

dusnyeckue
BeJIMYUHBI (2 9)

dusuyeckre BeJUIHHbL.
H3mepeHnne pusnyeckux
BeJINYUH. PU3NUYecKue
npu6opel. [lorpentHocTb
usMepeHu. MexxayHapoaHasi
cucTeMa eJUHHUI]

OnpejiesieHre LieHBI JeJIeHUs IKaJbl U3MEPUTEJBHOr0 NMpUGopa.
W3MmepeHHe JIMHEHHBIX pa3MepoOB TeJs U NMPOMEXYTKOB BpeMeHHU
C y4€TOM NOTpelHOCTeMN.

H3MepeHHe 06'bEMaA XKUJIKOCTH U TBEPAOro TeJa.

W3mepeHHe TeMIlepaTypbl PHU NOMOUIY HUJKOCTHOT'O TePMO-
MeTpa U JJaTYhKa TeMIepaTyphl.

BelnosiHeHHe TBOpYECKHX 3aJ@HUM 1O MOUCKY COCO60B M3Mepe-
HUS HEKOTOPBIX PHU3NYECKUX XapaKTePHUCTHUK, HAIPpUMeDP
pa3MepoB MaJbIX 06’beKTOB (BOJIOC, IPOBOJIOKA), YAAJTEHHBIX

1lpu paspaboTke paboyeil mporpaMMbl B TEMaTHUYeCKOM IJIAHUPOBAHUH JOJKHBI ObITH YYTE€HbI BO3MOXXHOCTH HCIIOJIb-
30BaHMs 3JEKTPOHHBIX (LUQPOBBIX) 06pa30BaTeJbHBIX PECYPCOB, SBJSIOIINXCA y4eOHO-MeTOAUYEeCKUMH MaTepHasa-
MU (MyJbTUMEJHUUHbIE NPOrpaMMbl, 3J1€EKTPOHHBIE YYe6HUKH U 3aJlaYHUKH, 3JIEKTPOHHbIE 6UGJINOTEKH, BUPTYaJlbHble
J1abopaTOpHUH, UTPOBbIE NMPOrpaMMbl, KOJIJIEKLIUU LUPPOBBIX 00PA30BATEbHBIX PECYPCOB), PeaTU3YIOIHUX AUJAKTU-
yeckue Bo3MoxkHOCTH UKT, comeprkaHre KOTOPBIX COOTBETCTBYET 3aKOHO/[ATeIbCTBY 06 06pa30BaHUHU.




19338H 6—/ "VANEND

LE

06'bEKTOB, 60JIBIIMX PACCTOAHHUH, MaJIbIX IPOMEXKYTKOB
BpeMeHU. O6CyKAeHMe NIpeJJaraeMbIx CIOCOGOB

EcrecTBeHHO-
Hay4YHbI! MeTO/,
no3HaHus (2 4)

Kak ¢usuka u apyrue
eCTeCTBEHHbIE HAyKH U3y4a-
10T npupoay. EcrecTBeH-
HO-Hay4YHbIA MeTO/ I03Ha-
HUS: HAabGJII0/leHHe, TIOCTaHOB-
Ka Hay4HOro BOIIpoca,
BbIJIBH)KEHUE TUIIOTES,
3KCIepPUMEHT 10 IPOBepKe
TUNoTe3, 00'bICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
$ur3MyecKUx IBJEHUH C TOMO-
b0 MO/ een

BrlgBMKEHUE TUIIOTE3, 00'bSICHAIUX IPOCTHIE sIBJIEHUS,
HalnpuMmep:

—_— HO‘{EMy OCTaHaBJIMBaeTCAd ABI/I)KyLL[eeCH 10 FOpHBOHTaﬂbHOFI
HOBerHOCTI/I TeJ1O,

— I[o4YeMy B KapKyo MOToAy B CBETJIOU oJieXK/ie MPOoxXJaJHeH,
4yeM B TEMHOM.

[IpesJioxkeHre CIOCOGOB MPOBEPKU TUIIOTES.

[IpoBegeHue UcCC/IeN0BAaHUSA 0 POBEPKe KAaKOU-JIMGO TUIOTe-
3bl, HAIpUMep: JaJbHOCTD I10JIETA LIaPHKA, IYLEHHOr0 TOpy-
30HTAJILHO, TeM 60JIbIlle, YEM GOJIbLIE BBICOTA My CKa.
[TocTpoeHne mpocTedmnx mMojesied GU3UYECKUX SIBJIEHUH

(B BUJje PUCYHKOB WJIM CX€M), HAIPUMeD NnaJieHue npeaMeTa;
NpSAMOJIMHENHOE pacnpoCcTpaHeHHe CBeTa

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

CTpoeHue
BemecTBa (1 4)

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

Ha6uroieHre ¥ MHTEpIIpeTaLMs ONbITOB, CBUAETETbCTBYIOIINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHMH BelllecTBa: ONBITHI C pac-
TBOpPEHHEM Pa3JIMYHBIX BEIECTB B BO/JIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM oTo-
rpaduii, moJyueHHbIX Ha aTOMHOM CHJIOBOM MHKpockone (ACM).
OnpefiesieHde pa3MepoB MaJIbIX TeJl

JABUXKeHU e

M B3aMMOJei-
CTBHUE YaCTHIj,
BelecTna (2 4)

JlBM>KeHMe YacTHI] BelecTBa.
CBs13b CKOPOCTH BHKEHUS
YacTHI] C TeMIIEPATypPOH.
BpoyHOBCKOe IBMXXEHUE.
Audoysus. Bsaumoneiicteue
YaCcTHUL, BELECTBA: IPUTSIKE-
HYE U OTTAJIKUBaHUE

Ha6uroieHre M 06'bsicHEHHE GPOYHOBCKOI'O JBHXKEHUS U sIBJIe-
HUs Auddysuu.

[IpoBesieHHEe U 0G'bSICHEHHE OINBITOB 10 HAGJIIOEHUIO TENJIOBOT'O
pacimpeHus ra3os.

[IpoBesieHMEe U 0G'bSICHEHHE ONBITOB 110 OGHAPYKEHHUIO CHJI
MOJIEKYJIIPHOTO IPUTSXKEHUS U OTTAJTKHBAHUS
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

ArperaTHble
COCTOSAHUSA
BellecTBa (2 4)

ArperaTHble COCTOSIHUS
BellleCTBa: CTPOEHHE ra3os,
KUJKOCTEN U TBEPABIX
(kpUCTa/IINYECKUX) TeJL.
B3auMOCBsI3b MeX/y CBOH-
CTBaMH BELLECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJIEKYJIIPHBIM CTPO-
eHrueM. OcOGEHHOCTH arperar-
HBIX COCTOSTHUH BOJbI

OnucaHue (C UCHOJb30BaHUEM NPOCTBIX MOJeJiell) OCHOBHBIX
pPas/IMYMH B CTPOEHHH ra30B, XKUJKOCTEH U TBEPJBIX TeJl.
O6'bsicHeHHE MaJIOH CXKUMAEMOCTH XKUJIKOCTEU U TBEPABIX TeJI,
GOJIBIION CXKMMAeMOCTH ra3oB.

06 bsicHeHHe cOXpaHeHHUs] GOPMBbI TBEPABIX TeJl U TEKy4eCTH
KUJKOCTH.

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

YcTaHOBJIEHHE B3aUMOCBSI3U MEXJY 0COOEHHOCTSIMHU arperar-
HBIX COCTOSIHUM BOJbI U CYLeCTBOBAHHUEM BOJHBIX OPraHU3MOB
(MC — 6uoJiorus, reorpadus)

Paspgeu 3. /IB>keHue U B3auMmoaeiicTeue te (21 4)

MexaHu4eckoe
ABIKeHMe (3 4)

MexaHu4YecKoe JIBUXKEHHeE.
PaBHOMepHOe U HepaBHOMep-
Hoe ABuxxeHue. CKOpPOCTb.
CpeZiHsisl CKOPOCTh NpHU He-
PaBHOMEPHOM /IBUYKEHHH.
PacyéTt nyTtu u BpemeHU
JABUXKEHUS

HccnepoBaHre paBHOMEPHOTO JBHXKEHUS U OllpejiesieHHe ero
MIPU3HAKOB.

Ha6JtoieHe HEpaBHOMEPHOTO JIBM>KEHHUS U OINpesieSIeHUe ero
OTJINYHUM OT pABHOMEPHOT O JIBHXKEHMUSI.

Pemrenuve 3asa4y Ha onpejie/ieHHe NMYyTH, CKOPOCTH U BpeMeHU
PaBHOMEPHOTI 0 JIBUKEHHUSI.

AHann3s rpadpUKOB 3aBUCHMOCTH NNYTH U CKOPOCTH OT BpEMEHU

HNHepuus,
Macca, I1oT-
HOCTb (4 4)

fABneHue nHepuMU. 3aKOH
WHepuuHU. BsaumogelicTeue
TeJl KaK IPUYNHA U3MEeHEeHUd
CKOPOCTH ABH>KEHHUS TeJl.

O6GbsiICHEHHE Y IPOTHO3UPOBAHUE SIBJIEHUH, 06y C/IOBJIEHHBIX
WHepLUEeH, HAaIpUMep: YTO MPOUCXOAUT MPHU TOPMOXKEHUU UJIH
pe3KOM MaHeBpe aBTOMOOUJIS, T0YEMY HEBO3MOXKHO MTHOBEHHO
NPEKPATHUTDb JBUKEHHE HA BeJIOCUIIe/le UJIM CAMOKATE U T. .
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Macca kak Mepa UHEPTHOCTH
Tesa. [I10THOCTB BellleCcTBa.
CBsI3b MJIOTHOCTHU C KOJINYeE-
CTBOM MOJIEKYJI B lUHUIIE
06 bEMa BelllecTBa

[IpoBeieHHe U aHAJNU3 ONBITOB, JEMOHCTPUPYIOLIUX U3MEHEHHe
CKOPOCTH JIBUKEHUS TeJia B pe3yJibTaTe AeUCTBUSI Ha HErO
JPYTHUX TeJL

PenieHue 3aJja4y Ha ONpejieJIeHHEe MacChl TeJa, ero 06bémMa u
IJIOTHOCTH.

[IpoBe/ieHHE U aHAJIN3 OMBITOB, IEMOHCTPUPYIOLHX 3aBUCH-
MOCTb U3MEHEHHUS] CKOPOCTHU TeJia OT ero MaccChl MPU B3auMo/iei-
CTBUH TeJl. U3MepeHHe Macchl TeJla pa3JIMYHbIMH CIIOCOGAMMHU.
Onpe/iesieHre IIOTHOCTH TeJIa B Pe3yJibTaTe U3MeEPEHUs ero Mac-
Cbhl U 06'bEMa

Cua. Buabl cuia
(14 4)

CuJsia Kak XxapaKTepUCTHKa
B3auMoencTBUsA Tes. Cuiia
yHOpyrocTtu u 3akoH 'yka.
H3mepeHUe CUJIbI C IOMOLIbIO
JUHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TAXKECTH.
CuJia TAXKeCTH Ha JpyTrux
njaHeTax. Bec Tesia. HeBeco-
MoCTb. C/I0’KEHHE CHJI,
HaIpaBJIEHHbIX [10 OJHOH
npsiMmoul. PaBHo el cTBy01as
cuil. Cuna TpeHusd. TpeHue

CKOJIbXK€HHUA U TPEeHH e IOKOA.

TpeHnue B IpUpoOJie U TEXHUKE

W3y4yeHue B3aMMOJeHCTBUSI KaK NPUYMHBI U3MEHEHHUs] CKOPOCTHU
TeJla UM ero gepopmalnmu.

OnucaHue peasbHbIX CUTYalMHA B3aHMOJI€eCTBUSA TeJl C TOMOLIbIO
MoJieJieH, B KOTOPbIX BBOAUTCS NOHATHE U U300paXKeHHe CUJIBL
W3ydyenue cuibl ynpyroctu. MccnesoBaHre 3aBUCHUMOCTH CHJIBI
yHOpYyTrocTH OT yAJMHEHHUs] Pe3UHOBOIO IIHYpa WX MPY>KUHbI

(c mocTpoeHuneM rpaduka).

AHaJ/IM3 NPaKTUYECKUX CUTYalUH, B KOTOPBIX MPOSBJISETCS
JeHlCTBHE CUJIbI YIIPYTOCTH (YIPYTroCThb Ms4a, KPOCCOBOK, BETOK
JepeBa U Ap.).

AHaJsu3 cuTyan Ui, CBSI3aHHBIX C IBJIEHUEM TSATOTeHHUs.
O6bsiICHEHVEe OPOHTATIBLHOTO ABMKEHUS IJIaHET C UCIOJIb30BaHU-
eM sIBJIeHUs TATOTEeHUs U 3akoHa uHepuuu (MC — acTpoHOMUSA).
M3MepeHHe Beca TeJsla ¢ NOMOIbIO JUHAMoMeTpa. O6GocHOBaHUEe
3TOTO croco6a u3MepeHus.

AHasu3 1 MoJZiesIMpoBaHUe sIBJIEHHUSI HEBECOMOCTH.
JKCnepuMeHTaJIbHOE NoJlyYeHHe IpaBuJIa CJA0XKEHHUS CUJI,
HanpaBJIeHHbIX B/I0JIb OJJHOW NpsiMoU. Onpe/iesieHue BeJIMYHUHBI
paBHOJENUCTBYOLLLEN CUIIL.

W3y4yeHUe CUJIbI TPEHUS CKOJIBXKEHHUS U CUJIbI TPEHUS MTOKOS.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

HccnenoBaHMe 3aBUCHMOCTH CUJIbI TPEHHUS OT Beca TeJia

Y CBOMCTB TPYILUXCsI TOBEPXHOCTEH.

AHaJM3 NpaKTUYeCKHX CUTyal Ui, B KOTOPBIX IPOSBIISAETCS
JlefiCTBHE CUJIbI TPEHHs], UCIIOIb3YIOTCS CIIOCO6HI €€ YMeHbllle-
HUsI UM yBeJMdeHus (KaTaHHe Ha JIbDXKax, KOHbKaX, TOpMOXKe-
HUe aBTOMOGUJIsA, UCIIOJIb30BaHUE MOAIINUITHUKOB, IJIJaBaHUe
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uosorus).

PemreHue 3a7ja4 ¢ UCIOJIb30BaHUEM GOPMYJT JJI1 PacyéTa CHJIbI
TSKECTH, CUJIbI yIIPYTOCTH, CUJIbl TPEHUST

Pasgen 4. laBieHUue TBEPABIX TeJl, ’KMAKOCTel U ra3os (21 4)

JdaBjieHue. Ile-
pejaya JasJie-
HMA TBEPABIMH
TeJIaMH, )KUAKO-
CTSIMHY M ra3aMu
(34)

JaBnenue. Cioco6bl yMeHb-
LIEHUs U YBeJUYeHHUs
naBJieHud. /laBjieHue rasa.
3aBUCHUMOCTD JJaBJIeHHUS rasa
OoT 06'béMa U TeMIlepaTyphl.
[lepenaya naBieHus TBEPAbI-
MU TeJIaMH, XKUJKOCTAMHU U
razamu. 3akoH [lackaJs.
[THeBMaTHYeCKHUE MallIUHbI

AHaJsu3 1 06'bsICHEHHE ONBITOB U IPAKTUYECKUX CUTYaLUH,

B KOTOPBIX IPOSIBJISAETCS CUJIA JaBJIeHUH.

O6ocHOBaHMeE CIIOCOGOB YMeHbUIEHHUS U YBEJUYEHUS JJaBJIeHHUS.
W3y4eHue 3aBUCHMOCTH JlaBJIeHHsI ra3a OT 06'béMa U TeMIlepaTyphl.
H3yyeHue ocobeHHOCTEN Mepefiayu JaBJeHUs TBEPAbIMU TeJlaMU,
KUJKOCTSAMU U razaMu. O60CHOBaHUe pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMHU CTPOEHHUS BeleCTBA B TBEPOM, XKUIKOM

U ra3006pa3HOM COCTOSIHUSX.

JKCIlepUMeHTaJIbHOE J0Ka3aTeJbCTBO 3aKoHa [lackass.
PemeHnue 3aza4 Ha pacyéT JaBjeHUs TBEPAOTO TeJsa

JlaBieHue
XuaKoctu (5 4)

3aBHCUMOCTD JaBJIeHUs
KHUKOCTH OT IJIyOUHBI
norpy>xeHus. 'mapocra-
TUYeCKHUH MapaoKc.

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

Ha6mozle1-me U 06'bsICHEHHE rUApOCTATUYECKOro napajgokca
Ha oCHOBe 3akoHa [lackasns.
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Coo6uaruuecs cocybl.
I'uapaBiaryecKre MeXaHU3Mbl

U3yueHune COOBLAIOIIHUXCS COCY/I0OB.

Pewrenuve 3aa4 Ha pacyéT JaBJIeHUs XKUJKOCTH.

O6bsiCHEeHHe NPUHLMIA JeiCTBHS MApPaBJIUYeCKOro Npecca.
AHanu3 ¥ 06'bsICHEHHE TPAKTUYECKUX CUTYaLUH, JeMOHCTPUPY-
IOIIMX NPOSIBJIEHHUE [JaBJIeHHsl ®KUAKOCTH U 3aKoHa [lackass,
HalpHMep MPOLIECCOB B OPTaHU3Me NPHU IJIy6OKOBOLHOM HBIPS-
Huu (MC — 6uosiorus)

AtmocdepHoe
JAaBJieHue (6 4)

ATtmocdepa 3emuu 1 aTMOC-
depHoe faBseHue. [IpU4rHBI
CyILleCTBOBaHUS BO3AYIIHOMN
060s109kH 3eMJH. ONbIT
Toppuuennu. UsmepeHune
aTMochepHOro JaBJeHHUs.
3aBHCHUMOCTb aTMOCHEPHOTO
JlaBJIEHUS OT BbICOTBI

HaJ ypoBHeM Mops. [Ipu6opsl
JiIs1 u3MepeHUs aTMocdepHo-
ro JlaBJeHUs

JKcneprUMeHTa/IbHOE OOHApy>KeHHe aTMOCPepPHOTro AaBIeHHUs.
AHasn3 1 06'bsICHEHHE ONBITOB U MPAKTHUYECKUX CUTyaLUi,
CBSI3aHHBIX C JleicCTBUeM aTMOCPEepPHOro JaBJIeHHs.
O6bsICHEHMe CylLeCTBOBAaHUs aTMochephl Ha 3eMJie U HEKOTO-
PBIX JIAaHETAaX UJIK €€ OTCYTCTBUA Ha JPYyrux jaHeTax v JlyHe
(MC — reorpadusi, acTpOHOMHUS).

O6bsiICHEHVe M3MeHEeHUSs IJIOTHOCTU aTMocdephl C BbICOTOH

Y 3aBHCUMOCTH aTMOCOEPHOTO JJaBJIEHHUs OT BBICOTHI.
PemeHue 3aa4 Ha pacyéT aTMochepHOro JaBJIeHHS.
W3yyeHue ycrpolicTBa 6apoMeTpa-aHepoua

JleilicTBue
»KMJKOCTH M rasa
Ha NOrpy:xéHHoe
B HUX TeJ0 (7 4)

JlelicTBME XXKUAKOCTH U rasa
Ha NOTpy>KEHHOE B HUX TeJIO.
BreiTasikuBawas (apxuMeno-
Ba) cuJsa. 3aKoH Apxumeaa.
[lnaBaHue TeJs. Bosayxonia-
BaHUe

JKcnepuMeHTa/llbHOe OOHapy»KeHue JeHCTBUS XUJAKOCTU U rasa
Ha NOrPY>XEéHHOEe B HUX TeJIO.

OnpeJiesieHHe BbITAJKUBAIOLIEN CUJIbI, JEUCTBYIOLLEN HA TeJIO,
MOTPY>KEHHOE B XXUJKOCTb.

[IpoBeneHMe U 06CYyXJeHHE ONbITOB, AEMOHCTPHUPYIOLIUX
3aBUCUMOCTDb BbITAJIKUBaIOIEeN CUJIbI, JeUCTBYOLILEH HA TeJ10
B KMJIKOCTH, OT 06'b€Ma NOrpy>KEHHOH B )KUJKOCTb YaCTH TeJa
U OT IJIOTHOCTH KUJKOCTH.

HccnesoBaHue 3aBUCMMOCTH Beca TeJa B BoJie OT 06 béMa
MOTPY>KEHHOU B )KUJKOCTb YaCTH TeJia.

PemeHnue 3a/1a4y Ha nprMMeHeHUe 3aKOHA ApxHMe/ia U yCJI0OBUA
IJlIaBaHHUA TeJl.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPyHpPOBAaHHE JIOJLKHU
Y onpe/ie/ieHUe eé Irpy30Nno bEMHOCTH

Paszgen 5. Pa6GoT

a Ml MOILHOCTb. JHeprus (12 4)

Pa6ora u mouy-
HOCTB (3 4)

MexaHu4eckasi paboTa.
MoujHOCTb

JKCHepUMeEHTA/NIbHOE OIpe/ie/ieHue MeXaHUYeCKOU pabOThl CHJIBI
TAXECTH IIPpU NMaJeHHUH TeJia U CUJIbl TPEHUA INPU pPaBHOMEPHOM
rnepeMeleHUHU TeJsla N0 TOPU30HTATbHON MOBEPXHOCTH.

PacyéT MoujHOCTH, pa3BUBaeMoH Npu No’bEMe 10 JIECTHUIIE.
PemeHue 3a/1ay Ha pacyéT MeXaHUYECKOH paGoOThl U MOLIHOCTH

IIpocTelie
MeXxaHHU3MBbI (5 4)

[IpocThle MeXaHU3MBbI: pblyar,
6JI0K, HaKJIOHHAs! MJIOCKOCTb.
[IpaBuJiO paBHOBECHS
ppryara. [IppumMenenue
NnpaBUJia paBHOBeCHUs pblyara
K 6JIOKY. «30J10TO€ NPaBUJIO»
MexaHUkU. KII/Jl npocTbix
MexXaHU3MOB. [IpocTele
MeXaHU3Mbl B ObITY U TEeXHHU-
Ke. Pbluyaru B TeJsle yesloBeKa

OnpepesieHde BbIMIPHILIA B CHJIe POCThIX MeXaHU3MOB Ha
MpUMepe pblyara, NOABUKHOTO U HETTIOJBUXKHOTO GJIOKOB,
HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue yc/10BUA paBHOBECUS pblyara.

O6Hapy>KeHHe CBONCTB IPOCTHIX MEXaHU3MOB B pa3JIMUHbIX
UHCTPYMEHTAaX U MPUCTOCOOJIEHUSAX, UCTIOJIb3YEMBbIX B ObITY

U TEXHUKE, a TaK)Ke B )KUBbIX oprannsmax (MC — 6uosiorus).
JKcnepuMeHTallbHOe 10Ka3aTeJbCTBO paBEHCTBA paboT npu
NMPUMEHEeHHUH NPOCThIX MEXaHU3MOB.

Onpepenenue KI1/l HakKJIOHHON NJIOCKOCTH.

PemleHue 3a/1a4 Ha NIpUMeHeHUe MpaBUJa PAaBHOBECHUs pblyara u
Ha pacuéTt KI1/|

MexaHu4ecKasi
3Heprus (4 4)

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

JKcnepuMeHTa/llbHOE olpe/ieieHHe U3MEeHEHUs] KUHETHYEeCKOH
U NIOTEHLIMaJIbHOM 3HEPTUHU TeJia IPU ero CKaTbIBAHUU 11O
HaKJIOHHOM IJIOCKOCTH.
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CKOH 3HEPTrUHU B APYTOU.
3aKOH coOXpaHeHUs U U3MeHe-
HHUS 3HEPrUH B MeXaHHKe

dopMynMpoBaHUE HAa OCHOBE HCCJIEJOBAaHUS 3aKOHA COXpaHEHHUS
MeXaHUYEeCKOU IHEePrUH.
06cyx/ieHHe IpaHUL] IPUMEHHUMOCTH 3aKOHA COXpaHEeHUs

SHepruu.
PemieHue 3a/la4 C UCIOJIb30BaHHUEM 3aKOHa COXpaHEHHd sHep-

T'MHu

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 u)

TemMaTH4YeCcKUH
6JI0K, TEMBI

OcHOBHOE coAeprKaHue

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

Pa3ges 6. TenioBble siBjieHUA (28 4)

CtpoeHue
U CBoOiicTBA
BemecTBa (7 4)

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

U MoJieKyJ. OnbIThI, OJ-
TBepJawliie OCHOBHbIE
MOJIOXKEHUS MOJIEKYSP-
HO-KMHETHUYECKONU TEOpUU.
Mosenu TBEPAOTO, > KUAKOTO
1 ra3oo6pa3HOro COCTOSIHUM
BellecTBa. Kpucraninueckue
1 amopdHbIe TBEpPAbIE Tesa.

Ha6utoieHre U MHTepHpeTalys ONBbITOB, CBU/ETENbCTBYIOLINX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BellecTBa: ONbITHI C pac-
TBOPEHHEM Pa3JIMYHbIX BELeCTB B BOJeE.

Pemrenue 3a/a4 1o oLleHUBAHUIO KOJMYECTBA aTOMOB UJIU MoJie-
KyJI B eJIUHUIIEe 06 bEMa BelleCTBa.

AHanu3 TekcTa JpeBHUX aTOMUCTOB (HampuMmep, pparMeHTa
nosmsl JIykpenus «O npupo/ie Beleii») c U3J10’)KeHHEM 060CHO-
BaHUM aTOMHOU runoressl (CMbIc10Boe YTeHUe). OLeHKa
y6eIUTeJTbHOCTH 3THX 060CHOBAaHUH.

O6bsicHeHHEe GPOYHOBCKOTO JBMXKeHUS, siBJeHUs1 Judoysuun

Y Pa3JIMYUH MeX/y HUMH Ha OCHOBE II0JIOKEHUH MOJIEKYJISIp-
HO-KMHETHYEeCKOW TEOpHUH CTPOEHHUSs BellecTBa.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

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

U CKaTUe

O6'bsiCHEHUE OCHOBHBIX Pa3JIMUMi B CTPOEHUHU Ia30B, XKUJIKO-
cTel U TBEPABIX TeJ C UCIOJIb30BAaHUEM IOJIOXKEHUU MOJIEKYJISAP-
HO-KHUHETUYeCKOH TeOPUH CTPOEHHU BelllecTBa.

[IpoBe/ieHHE ONMBITOB IO BhIPAIIMBAHUIO KPUCTAJLJIOB MOBApEH-
HOU COJIH WJIM caxapa.

[IpoBegeHre U O0GbSICHEHHE ONBITOB, IEMOHCTPUPYIOLUX
KanuJUUISpHBIE SIBJIEHUS U IBJIEHUE CMauyMBaHHU .

O6bsicCHEeHUE POJIM KalTUJIJISIPHBIX sIBJIEHUH JJ151 HOCTYIIJIEHUS
BOJAbI B opraHu3Mm pacteHuil (MC — GuoJsiorus).

HaG6usroseHue, npoBeZieHHE U 00'bsICHEHHE ONBITOB IO HAGJIIO-
JEHHUI0 TEIJIOBOTO paclIMpeHUs ra3oB, KUJKOCTEH U TBEPAbIX
TeJl.

O6bsicCHEHHe cOXpaHeHHs] 06'béMa TBEPABIX TeJl, TEKYYeCTH
YKUAKOCTHU (B TOM YHCJIe, Pa3HULBI B TEKYYeCTH JJIs1 Pa3HbIX
)KUJIKOCTeH ), JaBJIeHUs rasa.

[IpoBeseHe ONBITOB, JEMOHCTPUPYIOIUX 3aBUCUMOCTD JiaBJie-
HUS BO3/1yXa OT ero 06'béMa U HarpeBaHUsI UJIN OXJIAXKEeHHUs],
U UX OO'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO yYEeHHUSI.
AHau3 NpaKTUYEeCKUX CUTyal Ui, CBSI3aHHbIX CO CBOMCTBaMHU
ra3os, >KUJIKOCTEU U TBEPJBIX TeJI

TenoBbie
npoueccsl (21 4)

Temneparypa. CBA3b TeMIIe-
paTypbl CO CKOPOCTBIO
TENJIOBOTO ABUKEHHUS
YaCcTHL.

BHyTpeHHsA 3HepTrus.
Crioco6bl U3MEHEeHUsI

OGoCHOBaHME IPaBUJ U3MEpPEHUs] TeMIEPATyphl.

CpaBHeHHe pa3JIMYHBIX CIOCOGOB U3MEPEHUS U ILKaJ TeMIe-
paTypshl.

Ha6roieHue U 06'bsICHEHHE OINBITOB, JEMOHCTPUPYIOIIUX
M3MeHeHHe 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, U3Jly4e-
HHe.

KosnyecTBO TenuoThl.
YnenbHasa TENJI0EMKOCTb
BelecTBa. Temyoob6MeH

Y TeIlJIOBOe paBHOBeCHE.
YpaBHeHUE TenJ0BOro
GaslaHca.

[InaBsieHue U oTBepJeBaHue
KPHUCTAIINYEeCKUX BeleCTB.
YnenpHas TemnsoTa IJjaBJe-
Hus. [lapoo6pazoBaHue

U KoHJeHcauusa. UcnapeHue.
Kunenue. YaesnbHasa TerJoTta
napoo6pasoBaHus. 3aBUCU-
MOCTb TeMIlepaTypbl KUIEHUS
OT aTMOChEPHOTO JIaBJIEHHUA.
BiaxkHocTb BO3ayXa.
JHeprus TOIJIMBA. Y ieJbHas
TenJjioTa CropaHus.
[IpyHOUIBI PaboOTHI TENJIO-
BbIX ABUraTtesieu. KI1/]
TENJIOBOTO ABUTATeEJIS.
TensoBble ABUraTeJu U 3alliU-
Ta OKpYy»Kamwlel cpesbl.
3aKOH coOXpaHeHMd U Ipe-
BpallleHHsI SHEPTHUHU B MeXa-

Ha6uro/ieHue U 06'bsiCHEHUE ONBITOB, 00CYK/IEHHE TPAaKTUYe-
CKHUX CUTyalUH, JEMOHCTPUPYIOUUX Pa3JINYHbIE BU/bI TETLJIO-
nepe/iayu: TEMJONPOBOAHOCTb, KOHBEKIIHIO, U3JIyUEHHE.
UccnenoBaHue siBJeHUs1 TelJioo6MeHa MPU CMELIMBAaHUU
XOJIOLHOU U ropsiuei BoAbl.

Hab6sioieHre ycTaHOBJIEHUS TEIJIOBOTO PAaBHOBECHUS MEXAY
ropsiuei ¥ XoJ04HOH BOJOH.

OnpezesieHue (M3MepeHHe) KOJUYECTBA TEIJIOThI, MOJTYYEHHOr O
BOJIOM MPH TeIJIo0GMeHe C HarpeThIM MeTa/l/INYeCKUM IUTUH-
APOM.

OnpepesieHue (M3MepeHUe) YIeJIbHON TENJIOEMKOCTH BelleCcTBa.
PemeHue 3aiad4, CBI3aHHBIX C BBIYUCIEHHUEM KOJIMYECTBA TEIJIO-
Thl U TEIJIOEMKOCTH NPH TEMJIOOOMEHE.

AHa/IM3 CUTyal i NPAaKTUYECKOTO UCII0JIb30BaHUS TEMJIOBBIX
CBOVICTB BeILleCTB U MaTepHaJioB, HAIpUMep B LiesIsAX 3HeprocGe-
peXeHHs: TEeIJION30JIS11s, SHeproc6eperaroliye KphbILy,
TEPMOAKKYMYJISTOPhI U T. [.

Ha6sroeHue siBJeHUH UCIapEHUs U KOH/JIEHCALIU .
HccnegoBaHue mpollecca UCapeHUs pa3JIMYHbIX XKUJIKOCTEMN.
O6bsicCHEHHe sIBJIEHUH HCIIapeHUsl U KOHJIeHCAllUU Ha OCHOBE
aTOMHO-MOJIEKYJISIPDHOTO YYEeHUsI.

HaGuro/ieHre U 06'bsiCHEHHE TIPOLiecca KUIEHUs, B TOM YHCJIe
3aBUCUMOCTH TEMIIEPATYPbl KUIIEHUS OT JaBJIEHHs.
OnpepesieHue (M3MepeHHe) OTHOCUTEIbHOU BJIAKHOCTH BO3/yXa.
Hab6JuiroaeHue npoliecca NjaBJIeHUs] KPUCTAJIJIMYECKOT O Bellle-
CTBa, HANIpUMeDP JIbJA.

CpaBHeHUE NIPOILECCOB IJIAaBJIEHUS KPUCTAJIIIUIECKUX TeJ

U pa3MsrdyeHusi Ipy HarpeBaHUHU aMOPQHBIX TeJl.
OnpenesieHue (M3MepeHHUe) YAEJbHON TEMJIOTHI MJIaBJIEeHUS JIbJa.
O6bsicHeHUe SIBJIEHUH IJIaBJEHUsI U KPUCTA/IM3AlMU Ha OCHOBe
ATOMHO-MOJIEKYJITPHOTO YYE€HHS.




9

ITpodosicerue maba.

TemaTndecknii OcHOBHBIE BU/BI 1€ATEJIbHOCTH YYAIUXCH
OcHOBHOe coaepkaHue . .
0J10K, TEMa (Ha ypoBHe y4eOHBbIX e CTBHIT)

HUYeCKHUX U TelJIOBbIX Pemrenue 3a/1ay, CBI3aHHbIX C BBIYUCJIEHHEM KOJHYeCcTBa TelJIo-
npoueccax ThbI B IIpolieccax TemnJonepesadyy Npu MjaaBJeHUH U KPUCTaLIU-
3allMY, HCIIapeHUH U KOHJIeHCaLhH.

AHa/M3 cUTyalui NIpaKTU4YeCKOro MPpUMeHeHHUs ABJIeHUHN
MJ1aBJeHUs U KPUCTAJIM3ALMH, HAIPUMeD, NToJIydYeHHe CBePX-
YUCTBIX MaTepHaJIOB, CoJieBasi rpeska U Jp.

AHanu3 paboTel U 06'bICHEHHE NPUHIUIA AeHCTBUSA TENJI0BOrO
ABUTaTeJIsl.

BeluncieHMe KOJIM4ecTBa TeIJIOThI, BbIAEJAIILErocs npu cro-
paHUU pa3JIMYHbIX BUAOB TOIIMBA, U KII/Jl gBUraress.
O6¢cy)/IeHHEe IKOJIOTHUUECKUX TOC/eCTBUU UCIIOIb30BaHUS
JBHUTaTesiell BHYTPEHHEro CropaHHus, TEeIJIOBbIX U THAPO3JIEK-
TpoctaHuui (MC — aKoJiorusi, XMMHUsi)

Pasgen 7. dsieKTpuyeckve M MarHMTHbIE sABJIeHUA (37 4)

ewwedlodu senoged seHdawud|]

JdJIeKTpUYecKre dnekTpusauusda Tes. [IBa poga | HabirogeHue v npoBefeHHe ONBITOB MO 3J€KTPU3aL UM TeJl

3apsAabl. 3aps- 3/J1eKTPUYEeCKHUX 3apsL0B. NPH CONPUKOCHOBEHUU U NUHAYKLHUEH.

JKeHHbIe TeJia B3aumopelicTBUe 3apsiKeH- Hab6satoeHre U 06'bsiCHEHHE B3aUMOJAeHCTBUS OJJHOUMEHHO

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

crBHe (7 4) JJIeKTpUYecKoe IoJle. O6bsACHEeHHe NPUHLMNA AeHCTBHSA 3JIeKTPOCKOoMNa.
[IpyHIMD Cynepno3ULUU O6BbsicCHeHUe SIBJIEHUH 3JIeKTpU3allUK NPU CONPUKOCHOBEHHUU
3JIeKTPUYEeCKHUX NoJiei. TeJl U UHAYKLIMEH C UCI0Ib30BaHUEM 3HAHUHM 0 HOCUTEAX
HocuTenu anekTpriecKkux 3JIeKTPUYECKHUX 3aps/I0B B BeleCTBE.
3apsAA0B. JJIeMeHTapHbIH PacnosHaBaHue U 00'bsICHEHHE SIBJIEHUH 3/IeKTPU3aLUHU B IO-
3JIeKTPUYeCcKUH 3apsj. BCeJJHEBHOM >KH3HHU.
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Ctpoenue atoma. [IpoBogHu-
KW U JU3JIEKTPUKHU. 3aKOH
COXpaHeHMUs 3JIeKTPUYECKOro
3apsaga

Ha6urofieHue U 06'bsICHEHUE OMNBITOB, UJIIOCTPUPYIOUIUX 3aKOH
COXpaHeHHs 3JIeKTPUYEeCKOro 3apsaja.

Ha6J1ro/ieHre ONBITOB MO MOJEJMPOBAHUIO CUJIOBBIX JIMHUH
3JIEKTPUYECKOTIO OIS

UccnenoBanue AeHCTBUA 3JIEKTPUYECKOIO I10JIA Ha MPOBOJAHUKHU
U JU3JIEKTPUKHU

IlocTosAHHBIHI
3JIeKTPpUYeCKUH
TOK (20 4)

JeKTpHUYecKHi Tok. YcJio-
BUS CylleCTBOBAHUSA 3JI€KTPU-
4ecKoro Toka. UcTouHUKHU
MOCTOSIHHOTO TOKa. [leficTBUs
3JIeKTPUYECKOI'0 TOKa
(TensioBOE, XUMUYECKOE,
MarHUTHOe). JJIeKTpU4YeCKUu
TOK B XKHUJIKOCTSIX U Ta3ax.
dnekTpuyeckada Lenb. Cuia
TOKa. JJIeKTpuieckoe
HanpsikeHue. ConpoTuBJie-
HUe NMPOBOJHUKA. YeJabHOe
CONPOTHUBJIEHHE BellecTBa.
3akoH OMa /14 y4acTKa
uenu. [locienoBaTtesnbHOE

Y NapaJijieJibHOe CoeIUHeHNe
MIPOBOJHUKOB.

Pa6oTa 1 MOIIHOCTH 3JIEKTPU-
4yecKoro Toka. 3akoH /lxoy-
ns-JleHua. 3JIEKTPONPOBO/-
Ka U IOTPeGUTEU 3JIEKTPU-
4YeCKOU 3HEepPTHUH B OBITY.
KopoTkoe 3aMbikaHUe

Hab6sroieHre pa3/inyHbIX BUJOB JIeACTBUS 3JIEKTPUIECKOTO
TOKa U O6HApyKeHHe 3TUX BHUJIOB JeHCTBUS B IOBCELHEBHOM
JKHU3HU.

C6opKa M HCNBbITAaHHUE 3JeKTPHUYECKON LieNH NMOCTOSIHHOI'O
TOKa.

V3MepeHUe CHUJIBI TOKA aMII€PMETPOM.

H3MepeHUe 3/1eKTPUYECKOT0 HANIPSI?)KEHU ST BOJIbTMETPOM.
[IpoBeaeHrE U OG'BSICHEHHUE OMNBITOB, IEMOHCTPUPYIOIIUX
3aBHCUMOCTB 3JIEKTPUUECKOI0 CONPOTHBJIEHHUSI NMPOBOJAHHUKA

OT ero AJIMHBI, IIJIOIAAM I0NIePEeYHOT0 CeYeHHsI U MaTepHaJa.
HccnenoBaHre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIET0 Yyepes
PE3UCTOp, OT COMPOTUBJIEHUSI PE3UCTOPA U HANPSDKEHUS

Ha pe3ucTope.

[TpoBepKa NpaBuJIa CJA0KEeHHUS HANPSIPKEHUH TPU MoCJie0Ba-
TeJIbHOM COeJIUHEHUH IBYX Pe3UCTOPOB.

[IpoBepka mpaBuJia JJisl CUJIbI TOKA MPU NapajieJbHOM COeau-
HEHUHU Pe3UCTOPOB.

AHanu3 cuTyalnyi mocaeoBaTeJbHOT0 U NapasljieJIbHOTO
coeJMHEHH S NPOBOJAHHUKOB B JJOMAIlHUX 3JIEKTPUYECKUX

CEeTSIX.

PemeHue 3aza4 ¢ ucnosib3oBaHueM 3akoHa OMa u popmyn
pacyéTa 3JIeKTPUYECKOTO COMPOTUBJIEHUS MPU MOCIe[0BaTe b-
HOM U NapaJijieJIbHOM COeJJMHEHUH IIPOBOJHUKOB.
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

OnpejiesieHre paboOThI 3J1EKTPUYECKOTO TOKA, IIPOTEKAIOLEro
yepes pe3ucTop.

OnpejiesieHde MOLIHOCTH 3JIEKTPUYECKOTO TOKA, BblAess1eMOH
Ha pe3ucTope.

HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA Yepe3 JIAMIIOYKY

OT HaIpsXKeHUs Ha HeH.

Onpepenenue KII/l HarpeBaTeJis.

HcciepoBanre npeo6pa3oBaHus 3HEPTHUU NIPU NOABEMe Ipy3a
3JIeKTpOJABUTaTEIEM.

O6'bsiICHEHHE YCTPOMCTBA U NMPUHLMIA AeHCTBUSA JOMALIHUX
3JIeKTpOHarpeBaTe/bHbIX IPUOGOPOB.

O6bsICHEHVe NPHUYUH KOPOTKOrO 3aMbIKaHUS U IPHUHIUIA
JAeNCTBUS MJIaBKUX NTpeJJoXpaHUTeseH.

PemeHue 3a7ja4 c ucnosib3oBaHMeM 3akoHa [xxoynss—JleHna.
Ha6J1r0o/1eHre BOBHMKHOBEHMS 3JIEKTPUYECKOTO TOKA B KU/~
KOCTH

MarHuTHbIe
sABJeHus (6 4)

[TocTOsSTHHBIE MArHUTHI.
BsaumogelicTBHe MOCTOSIH-
HBIX MAarHUTOB. MarHuTHoOe
noJie. MarHuTHoOe noJie 3eMJI1
U ero 3HayeHHe /14 )KU3HHU
Ha 3emuJie. OnbIT IpcTena.
MarHuTHoe noJie 3JleKTpHUye-
ckoro Toka. [I[ppumeHeHnue
3JIEKTPOMAarHMTOB B TEXHUKe.

HccnesoBaHve MarHUTHOTO B3aMMOJEMCTBUSA MOCTOAHHBIX
MarHuTOB.

U3y4yeHHe MarHUTHOTO M0JIs1 TOCTOSTHHBIX MATHUTOB MPU UX
06'beJUHEHUH U pa3/ieJIeHUU.

[IpoBe/ieHHEe ONBITOB M0 BU3yaJU3al[UH 0JIsI TOCTOSHHBIX
MarHUTOB.

U3ydyeHue sIBJIeHUsI HAMarHUYMBaHUsI BellleCTBa.
UccienoBaHue AeWCTBUS 3JIEKTPUYECKOr0 TOKA HA MarHUTHYIO
CTpEJIKY.
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JleficTBMe MarHUTHOTO MOJIsI
Ha NPOBOJHUK C TOKOM.
JJIeKTpO/BUTATEb IOCTOSIH-
Horo Toka. Mcnosib3oBaHue
3JIEKTPOJIBUTATes e B TeX-
HUYEeCKUX YCTPOUCTBaxX

Y Ha TpaHCIopTe

[IpoBesieHHe ONBITOB, JEeMOHCTPUPYIOLHUX 3aBUCHUMOCTb CHJIBI
B3aWMO/JeICTBUS KaTYyILIKH C TOKOM U MarHuTa OT CHJIbI U Ha-
NpaBJIeHUs TOKA B KaTyLIKe.

AHasu3 cuTyalui NpakTU4YeCcKOro NpUMeHeHHs 3J1eKTPpOMarHu-
TOB (B 6BITOBBIX TEXHUYECKHUX YyCTPOHCTBAX, MIPOMBILIJIEHHOCTH,
MeaUIUHE).

W3y4yeHue AelcTBUSA MarHUTHOTrO NOJIsI HA NPOBOJAHUK C TOKOM.
H3yyeHue feHCTBUA 3/1IeKTPOABUTATEIS.

H3amepenue KII/l asiekTpoaBUraTe/ibHON yCTaHOBKHU.
PacnosHaBaHue W aHa/NU3 pPa3/JMYHbIX IPUMEHEHUH 3J1eKTpPo-
ABHUTraTesied (TpaHCIOPT, 6BITOBbIE yCTPOHCTBA U AP.)

JJIeKTPOMArHuT-
Hasi MHAYKLUS
(44)

OnsbiTel Papajes. fABieHue
3JIeKTPOMarHMuTHON! WUHAYK-
nuu. [Ipasuiio Jlenna.
dnektporeHepaTtop. Cnoco6bl
MOJIy4eHHUSs 3JIEKTPUUIEeCKOU
3HEePruu. JJIeKTPOCTaHLUU
Ha BO30GHOBJIsSIEMBIX UCTOY-
HHUKax dHEpPTUU

OnbITHI MO HCC/IeJOBAHHUIO ABJIEHUA 3ﬂeKTpOMaFHHTHOﬁ HHAYK-
OHH: UCcciieJOBaHHe W3MeHeHH 3HaUYeHUs U HallpaBJIEHUA
HUHAYKIIUOHHOI'O TOKa

Pe3sepBHOe Bpem1 (3 4)
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9 knacc (102 v)

TemaTH4eCcKHU
6JI0K, TEMa

OcHOBHOE coaepiKaHue

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

Paspen 8. Mexannueckue siBjieHus (40 4)

MexaHU4YecKoe
ABH)KEHHEe

M CIIOCOGHI €T0
onucaHus (10 4)

MexaHHu4YecKoe JBUXKEeHHUe.
MaTepuaJsibHas To4ka.
Cuctema otcuéTta. OTHOCH-
TeJbHOCTb MeXaHU4eCKOro
JBYKEeHUS.

PaBHOMepHOE NMpsIMOJIMHEH-
Hoe iBM>KeHHe. HepaBHOMep-
HOE MPsSIMOJIMHEHHOE JBUXKe-
HUe. CpeHsia 1 MTHOBEHHas
CKOPOCTh TeJia IPU HEPABHO-
MEPHOM [ BUXKEHUHU.
YckopeHnue. PaBHOyCKOpeH-
HOe MpsIMOJIMHEeHHOe JBUXe-
Hue. CBo60HOE MaJeHue.
OnpiThl [anuies.
PaBHOMepHOe ABUXKeHUE

o OKpy>kHoOCTHU. [lepron

MU YyacToTa o6pallleHus.
JlunelHad U yriaoBasi CKOpo-
cTu. lleHTpocTpeMUTebHOE
YCKOpeHHe

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

O6cyx)/eHUue TpaHUL IPUMEHUMOCTU MOJENHU «MaTepUaibHas
TOYKa».

OnucaHue MexXaHHU4YeCKOoro ABUXXEHUA PA3JIMYHBIMH cnocobaMu
(ypaBHeHHe, TabsMLa, rpadUK).

AHa/IM3 )XU3HEHHBIX CUTYallUi, B KOTOPBIX IPOSBJSAETCS
OTHOCHUTEJIbBHOCTb ME€XaHHUYECKOIro ABHXXEHH.

Ha6uroieHre MeXaHMYEeCKOro JBHMXKEHMS Tesla OTHOCHUTEBHO
Pa3HBIX TeJI OTCYETA.

CpaBHeHMe NyTeH U TPaeKTOPUH JBUKEHUS OJHOI'O U TOTO Ke
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETA.

Ananu3 Tekcra l'asunies 06 OTHOCUTENBHOCTH JIBHXKEHUS;
BBITNIOJIHEHHE 33JJaHUH 110 TEKCTY (CMBICIIOBOE YTEHUE).
OnpepesieHue cpeJlHEH CKOPOCTH CKOJIBXKEHHUS 6pyCcKa WU IBU-
>KeHMUsI IIapUKa 10 HAKJIOHHOM MJIOCKOCTH.

AnHanus u obCcyxieHue CII0CO60B NMPUG/IMKEHHOTO ONpeie/eHUs
MTHOBEHHOH CKOPOCTH.

OmnpefiesieHHe CKOPOCTH PAaBHOMEPHOTO JBMKEHUs (IIapHKa

B KU KOCTH, MOJIEJIH 3JIEKTPHUUYECKOT'0 aBTOMOOUJIA U T. I1.).
OnpegesieHde MyTH, NPOHAEHHOr0O 32 JAaHHBIK MIPOMEXYTOK
BpeéMeHH, U CKOPOCTH TeJia Mo rpac])m-cy 3aBUCHUMOCTHU IIYTHU
pPaBHOMEPHOro ABUXKEHHUA OT BPEMEHH.

06Cyx/ieHHe BO3MOXXHBIX NMPUHLHUIOB JAeWCTBUS IPUOOPOB,
HU3MePAIIHUX CKOPOCTh (CNHAOMETPOB).
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BbluKc/ieHMe NyTH U CKOPOCTH NPHU PaBHOYCKOPEHHOM NPSAMO-
JIMHEMHOM /IBM>KEHUH TeJla.

OnpejiesieHde NMPOWAEHHOr0 NYTH U YCKOPEHMS JBUXKEHUS TeJia
1o rpaduKy 3aBUCUMOCTH CKOPOCTH PAaBHOYCKOPEHHOTO MpPsSMO-
JINHEWHOTO ABH)KEeHUS TeJla OT BpeMeHHU.

OnpejiesieHde yCKOpPEHUs TeJla IPU PaBHOYCKOPEHHOM JIBH>Ke-
HHH 10 HAKJIOHHOH MJIOCKOCTH.

W3MepeHHe nepro/ia U 4acTOThI 0OpallleHHs TeJla 0 OKPY>KHOCTH.
OnpejiesieHre CKOPOCTH PaBHOMEPHOTI'O JIBMXKEHHUS TeJsia

10 OKPYHOCTH.

PeweHue 3a/1a4 Ha onpe/iesieHHe KHHEMAaTHYEeCKUX XapaKTepH-
CTHK MeXaHHU4YeCKOT0 JBHXKEeHHUsI Pa3/IMYHbIX BUJOB.
Pacrno3HaBaHue ¥ NPUGIMKEHHOE ONKMCAaHUeE Pa3JIUYHbIX BU/I0B
MeXaHU4eCKOro JBH>KEHH B IPUPO/ie U TeEXHHUKe (Ha NpuMepax
CBOGO/IHO NMAaJIA0IMX TeJI, IBUKEHUS )KUBOTHBIX, HEGECHBIX
TeJl, TPAaHCIOPTHBIX CPEACTB U AP.)

B3aumoaeicTBue
Tea (20 4)

[lepBbIii 3akoH HeioTOHA.
BTopoii 3akoH HeroToHa.
Tpetuii 3akoH HbloTOHa.
[IpyHLMI Cynepno3ULIUU
CHJL

Cusia ynpyrocTtu. 3aKoH
I'yka. Cuja TpeHHUsI: cua
TpeHHUs CKOJIb)KeHHs, CHUJIa
TpeHUs MOKOs1, ApyTryre BUAbI
TpeHUs.

Cusa TAXKeCTU Y 3aKOH
BCEMUPHOTO TATOTEeHMUS.
YckopeHue cBO60JHOTO
naZieHusd. [IBI>KeHHe IJIaHeT

HaGsroeHre U 06CyK/IEHUE OTIBITOB C JIBUXKEHHUEM TeJla NpU
YMEeHBbIIeHWH BJIUAHUA APYTUX TeJI, IPEeNATCTBYUINX ABUXe-
HUIO.

AHainu3s tekcrta ['asniesi c onvcaHWeM MbICJEHHOTO 3KCIIepH-
MEeHTa, 060CHOBBIBAIOIET0 3aKOH UHEPIIUHU; BBINIOJTHEHHE
3a/laHUH 110 TEKCTY (CMBICJIOBOE YTEHUE).

O6¢cyx/ieHre BO3MOXKHOCTH BBINOJHEHHUs] 3aKOHA UHEPIUU

B Pa3JIMYHBIX CUCTEMAX OTCUETA.

Hab6usrofeHre 1 06CyK/IeHUEe MeXaHHUYeCKUX SIBJIEHUH, TPO-
UCXOJALIMX B cMcTeMe oTcuéTa «Tesiexkka» Npu eé paBHO-
MEpPHOM U YCKOPEHHOM JBUXKEHHUU OTHOCUTEJIbHO KaOUHeTa
dusuku.

[[eI;’ICTBHH C BEKTOpaMHU CUJI: BBIITIOJIHEHHUE BaﬂaHI/Iﬁ I10 CJIOoXKe-
HHWIO U BBIYUTAHUIO BEKTOPOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

Bokpyr CosiH1a. [lepBas
KOCMHYecKasi CKOPOCTb.

HeBecoMocTb U1 neperpyskH.

PaBHOBecue MaTepuaibHOU
TO4YKHU. AGCOJIIOTHO TBEpJl0e
TeJs10. PaBHOBecue TBEpZLOTo
TeJla C 3aKpeNJIEHHON OChI0
BpalleHusi. MOMeHT CUJIbI.
LleHTp TsXKECTH

Hab6sioieHre v/uau npoBefieHHe ONBITOB, IeMOHCTPUPYIOIIUX
3aBHCHMOCTb YCKOPEHHUsI TeJsla OT NPUJIOKEHHOU K HEMY CHJIbI

U Macchl TeJa.

AHanu3 1 06'bsICHEHHE SIBJIEHUU C UCIOJIb30BAaHUEM BTOPOTO
3akoHa HproToHa.

PewreHuve 3a1a4y ¢ UCNOJIb30BaHHWEM BTOpOro 3akoHa HrloToHa

U IpaBUJIA CJI0XKEHHUsI CUJL.

OnpepesieHHe )KECTKOCTU NIPYKUHBL.

AHa/IM3 cUTyal Uy, B KOTOPBIX HAGJII0AAI0TCS yipyrue aedop-
Mally, U UX 00'bsICHEHHE C HCIIOJIb30BaHUEeM 3aKoHa ['yka.
PemreHue 3a/1a4 ¢ UcnoJsib30BaHHWEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCUMOCTH CUJIBI TPEHUST CKOJIbKEHUST

OT CWJIbI HOPMaJIbHOT O JiaByieHus. O6CyXJeHre pe3yJbTaTOB
UCCJIeJOBaHUsI.

OnpepesieHre K03dPUIMEHTa TPEHUS CKOJIBKEHUS.

H3mepeHUe cU/Ibl TPEHHUS IOKOS.

PewreHuve 3a1a4y ¢ UCHOb30BaHUEM GOPMYJIbI JIJIsl CUJIbI TPEHUS
CKOJIbXKEHHUS.

AHaJsu3 IBUXKEHU TeJl TOJIBKO Mo/ leICTBUEM CHJIbI TsKe-

CTU — CBOOOHOIO MMajieHus.

O6BbsiCHEHHEe HE3aBUCUMOCTU YCKOpPEHHUsI CBOGOJHOTO MaJieHUs
OT Macchl TeJa.

OueHKa BEJIMYUHBI CUJIBI TATOTEHUS, IEUCTBYIOIEN MEXAY
JABYMs TesJlaMU (JJ11 pa3HbIX Macc).

AHanus JBXeHUs1 HeGeCHBIX TeJl MOJ JleHCTBUEM CUJIBbI TArOTe-
HUs (C UCMOJIb30OBAaHUEM [IOTIOJHUTENbHBIX HCTOYHUKOB UHOP-
MaluH).
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PelreHue 3aJja4 ¢ UCI0/b30BaHUEM 3aKOHA BCEMHUPHOIO TSATOTe-
HUs1 1 GOPMYJIbI [J1s1 PACYETA CHUJIBI TSAXKECTH.

AHaJIN3 OPUTHHAJIBLHOI'O TEKCTA, OMUCHIBAIOLIETO IPOSBIEHUS
3aKOHa BCEMHUPHOTO TATOTEHHs]; BBINOJHEHHE 3aJaHU [0 TeK-
cTy (CMBICJIOBOE YTEHHUE).

Ha6srofeHue U o6Cyx/ieHHe ONBITOB IO U3MEHEHHIO Beca TeJia
[PH YCKOPEHHOM JABHXKEHHH.

AHanu3 yci0BHil BOBHUKHOBEHHSI HEBECOMOCTH U Iepe-
IPY3KH.

PelieHue 3314 Ha ONpeJieJieHHe Beca TeJjla B PasIMYHbIX
YCJIOBHUSIX.

AHasu3 cuJ1, AeHCTBYIOIIMX Ha TeJlo, IOKOsIIeecs Ha OIope.
OmnpepesieHHe LEHTPA TAXKECTU PA3JIUUYHBIX TeJl

3akoHBbI coxpa-
HeHu: (10 4)

HWmMnysbc Tesa. UsMeneHue
UMIyJibca. UMIybc CUBL.
3aKOH COXpaHeHUs UMY JIb-
ca. PeakTHUBHOE JBUXKEHHUE.
MexaHuueckas pa6oTa u
MOIIHOCTb. PaboTa cun
TSKeCTH, YIPYTOCTH, Tpe-
HUd. CBA3b JHEPTUH U pa-
6OTHI.

[loTeHyManbHadA sHepPrusa
TeJia, IOJHSATOr0 HaJ, MOBepX-
HOCTBI0 3eMJIU. [loTeHIHA/Ib-
Has d3HePrus CXKaTOU Npy-
SKUHBI.

KuneTuueckast aHeprusi.
TeopeMa 0 KHHETHYECKOU
SHEPrUu.

Hab6stoneHue 1 06CyKAeHHe ONBITOB, IEMOHCTPHUPYIOIIHUX
rnepejavy UMILy/I1bCa NPU B3aUMOJIeAICTBUHU TeJl, 3aKOH COXpaHe-
HHS UMITyJIbCa IPH a6COJIIOTHO YIIPYI'OM M HEYIIPYTOM B3aUMO-
IOEeNUCTBUH TeJl.

AHa/nu3 cUTyal i B OKpYy»Kalollei *KU3HH C UCII0JIb30BaHUEM
3aKOHA COXpPaHEHHUs UMITYJIbCa.

PacnosHaBaHHe sIBJIEHUS] PEAaKTHUBHOI'O JIBM)KEHUS B NMPUPOJE
u TexHuke (MC — 6uoJsiorus).

[IpuMeHeHHe 3aKOHA COXpPaHEHUs UMITYJbCa JJIsI pacyéTa
pe3yJIbTaTOB B3auMO/JeHcTBUA Tes (Ha NpuMepax HeyIpy-

roro B3aMMO/IeCTBUS], yIPYroro LeHTPaJbHOT0 B3aUMO-
JeHWCTBUS AIBYX OJJMHAKOBBIX T€JI, 0JTHO U3 KOTOPbIX HEIO/I-
BIKHO).

Pemrenue 3aa4 c MCrmoJib30BaHMEM 3aKOHA COXpPaHEHUs UM-
nyJibca.

OnpejiesieHde paGoThI CUJIBbI YIPYTOCTH NPH NOA'bEMeE rpysa

C UCIOJIb30BaHHEM HENOABHKHOI'O M MOJBMKHOI'O GJIOKOB.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

3aKOH COXpaHeHHUs MeXaHHU-
4YeCKOU sHepruu

HW3MepeHue MOLIHOCTH.

H3MepeHUe MOTEHLUATbHON 3HEPTUHU YIPYTo JedOpMUPOBAH-
HOU NpPYKUHBL.

W3MepeHHe KHHETHYEeCKOW 3HEPIruHU TeJsa 1o AJWHe TOPMO3HOT0
MyTH.

JKclepMMeHTa/JbHOE CPaBHEHHE HW3MeHEHHs MOTeHIHMaJIbHOMN
YU KMHeTHYeCKOH 3Heprui Tesa MpU ABUKEHHUHU 110 HAKJIOHHOM
MJIOCKOCTH.

JKCIepHMeHTaJlbHasA IpOBepKa 3aKOHa COXpaHEeHHsI MeXaHHu4ve-
CKOH 3HepPTuH PHU CBOOGOJHOM NaLEHHUHU.

[IppuMeHeHHe 3aKOHA COXpPaHEHUsI MeXaHU4YeCKOH 3HepTruu
JJIs pacyéTa MOTEHIMAJbHONW U KUHETUYECKOW 3HEPTUH Tesa.
PemeHue 3a7ia4 ¢ HCMOJIb30BaHHMEM 3aKOHA COXpaHeHU S MeXxa-
HHU4YeCKOH 3Hepruu

Pa3ges 9. MexaHu4eckHne KoJieGaHUs M BOJIHBI (15 )

MexaHu4yecKue
KoJie6anus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OcHOBHbIE XapaKTEPUCTUKU
KoJIebaHHUH: Iepro/J, 4acToTa,
aMmuTyAa. MateMmatuye-
CKUH U NIPY>KUHHBIA MassTHU-
ku. [IpeBpaleHre sHEPTUU
MpU KoJiebaTeJIbHOM JIBHXKe-
HUU.

3aTyxarolniye KoebaHHU.
BBIHY>X/1IeHHbIEe KOJIe6aHUs.
Pe3onaHc

Hab6stofeHue Kosie6aHUi N0J AeHCTBUEM CUJ TSXKECTH U yIpy-
roCTH U O6Hapy>KeHHe N0JL0GHbIX KOJIEGAaHUM B OKpY»KalolleM
MHUDe.

AHanu3 KosieGaHUH rpy3a Ha HUTH U Ha Ipy»kuHe. OnpejiesieHue
4acTOThI KOJIe6aHUI MaTeMaTHYeCKOro U NPYKUHHOI'0 MasiTHU-
KOB.

HabstoneHue 1 06'bsiCHEHM e sIBJIEHUS pe30HaHca.
WccnenoBanre 3aBUCHMOCTH IepHo/ia KOJIeGaHUH MO/IBEIIeHHO-
ro K HUTH Irpysa OT AJUHBI HUTH.

[IpoBepka HE3aBUCHMMOCTH Iepuoja KosebaHUH rpysa, nojse-
LIEHHOTO K JIEHTe, OT Macchl rpysa.
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Ha6uroeHue U 06CyKJeHUe OMbITOB, IEMOHCTPUPYIOLUX
3aBUCHMOCTb MepUoZa KoJaebGaHUU NMPY>XUHHOTO MasiTHUKA

OT MaccChl I'py3a U KECTKOCTH NPY>KUHBI.

[IpuMeHeHHe MaTeMaTHYECKOI0 U NPYKHUHHOTO MasTHHKOB

B KayecTBe MoJieJIeH /1151 ONMCAaHUS KOJIeGaHHH B OKpYKarolieM
MHpe.

PewieHue 3a/1a4, CBI3aHHbBIX C BbIYMCJIEHHUEM UJIM OLIEHKOH
4acToThl (Iepuoja) KoseGaHUuM

MexaHu4YecKue
BOJIHEBIL. 3BYK
(84)

CBoMicTBa MeXaHUYECKUX
BoJIH. /lsinHa BoJIHBL. Mexa-
HUYEeCKHe BOJIHbI B TBEPAOM
TeJie, CeHCMUYECKHE BOJIHBI.
3Byk. [poMKOCTb 3ByKa

U BbIcOTa TOHA. OTpakeHUe
3Byka. UHOpa3BykK u yabTpa-
3BYK

O6Hapy»KeHHe U aHAJIM3 BOJIHOBBIX IBJIEHUH B OKPYKaIOIeM
MUpe.

Hab6sroeHre pacnpocTpaHeHUs MPOJOJbHBIX M IOIepPeYHbIX
BOJIH (Ha MoJiesM) U OOHapy>KeHHe aHaJIOTUYHBIX BUJ0B BOJIH
B pupo/ie (3BYK, BOAsIHbIE BOJIHBI).

BbruncieHue AJHMHBI BOJHBI U CKOPOCTHU pacHpoOCTpaHeHUs
3BYKOBBIX BOJIH.

JKclepMMeHTa/JbHOE OIpe/ie/ieHHe IPAaHUIL] YacCTOThI CJAbIIIHNMBIX
3BYKOBBIX KOJIe6aHU .

Hab6s10/1eHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
YHCJle C UCTIOJb30BAaHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
HaGuro/ieHue U 06'bsiCHEHUE SIBJIEHUS aKYCTUYECKOTr'0 pe3o-
HaHca.

AHayi3 OpUTHHAJILHOTO TEKCTA, NOCBALEHHOr0 UCI0Ib30Ba-
HUIO 3ByKa (MJIM yJIbTPAa3ByKa) B TeXHUKe (3X0JI0KaIus,
yJAbTPA3BYK B MeJUIMHE U Jp.); BBIIIOJHEHHE 33JJaHUH 110 TeK-
CTy (CMBIC/IOBO€E YTEHUE)

Pas3gen 10. JjieKTPOMarHUTHOE NOJIE U 3/IEKTPOMarHUTHbIE BOJIHBI (8 4)

JJIeKTPOMarHuT-
Hoe ToJie

3ﬂeKTpOMaFHI/ITHoe mnmoJie.
3ﬂeKTpOMaFHI/ITHbIe BOJIHBI.

HOCTpOQHI/Ie paccyxc,quHﬁ, O6OCHOBbIBa}OLLLI/IX B3aMMOCBA3b
3JIEKTPHUYE€CKOI'o UK MarHuTHOro noJiem.
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ITpodosicerue maba.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

U 3JJIEKTpoMar-
HHUTHbIE€ BOJIHbI
(64)

CBoOMCTBa 3/IEKTPOMAarHuT-
HbIX BoJIH. [lIkasa asiekTpo-
MarHUTHBIX BOJIH. Mcnosb30-
BaHMe 3JIeKTPOMAarHUTHBIX
BOJIH [1JI1 COTOBOU CBSI3H.
JJIeKTpOMarHMTHas NpupoAa
cBeTa. CKOpOCTb CBeTa.
BosiHOBBIE cBOMiCTBa CBeTa

JKCnepHMeHTa/IbHOE U3y4YeHHUE CBOMCTB 3JIEKTPOMArHUT-
HBIX BOJIH (B TOM YHCJE C IOMOUIbI0 MOGUIBHOIO TeJie-

doHa).

AHa/nu3 peHTreHOBCKHMX CHHMKOB 4YeJIOBEYECKOIr'0 opra-
HHU3Ma.

AHaJIM3 TEKCTOB, ONUCHIBAIOIIUX IPOsIBJIEHUS 3JIEKTPOMArHuT-
HOTO U3JIyYEHHUS B IPUPO/E: XKUBbI€ OPraHU3Mbl, U3JTYYEHUS
HebeCHBIX TeJl (CMBICJIOBOE YTEHUE).

PacnosHaBaHHMe M aHA/IW3 Pa3/IMYHbIX IPUMEHEHUH 3J1eKTpO-
MarHUTHBIX BOJIH B TEXHUKE.

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

cBeTa

Pasges 11. CBeToBbIe ABAeHus (15 4)

3akoHbl pacnpo-
CTpaHEeHHUs CBeTa
(64)

HcTouyHukHU cBeTa. JlyyeBas
MoJeJb cBeTa. [IpssMoinHeN-
HO€e pacnpocTpaHeHHUe CBeTa.
3armeHus CosHua u JlyHbl.
OTpakeHue cBeTa. [l10cKoe
3epKaJio. 3aKOH OTpaKeHHUsl
cBeTa.

[IpenomsieHue cBeTa.

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

Ha6sto1eH1e ONBITOB, IEMOHCTPUPYIOIIUX SIBJIEHHE IPSIMOJIH-
HEHHOTO pacnpocTpaHeHUs cBeTa (BO3HUKHOBEHUE TEHU U IOJIY-
TEHU), U UX UHTEepIpeTaUs C UCIIOJb30BaHHUEM MOHATHUS
CBETOBOTO JIyya.

O6bsiCHEHHE U MOJIeJIMPOBaHHE COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

UccnemoBaHue 3aBUCHMOCTH yTJia OTPa*KeHHUsI CBETOBOIO Jiy4a
OT yrJia NaieHus.

M3yyeHHe CBOUCTB H306paKeHHUs B IIJIOCKOM 3epKaJle.
Ha6sio/ieHre 1 06'bsICHEHHE ONBITOB MO MOJIYYeHHUI0 U306pake-
HUU B BOTHYTOM H BBIIYKJIOM 3epKaJiax. HabsirogeHue U 06bsc-
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BHYTpPEHHEro OoTpaKeHHus
B ONTHYECKUX CBETOBOJAAX

HEHHE OMbITOB MO MPEJOMJIEHHUIO CBETa Ha FPaHUILle Pa3IUYHbIX
Ccpeji, B TOM YMCJIE OMBITOB C MOJHBIM BHYTPEHHUM OTpPa*KeHHEM.
HccieoBaHre 3aBUCUMOCTH yTJIa IPeJOMJIeHUs OT yTJia
NnaZieHysl CBeTOBOrO Jly4ya Ha FPaHUIe «BO3yX—CTEKJIO».
Pacrno3HaBaHue sIBJIEHUH OTpaXKeHUsl U MpesoMJIeHHUsl CBeTa

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

Pemenuve 3a7ja4 ¢ UcnoJib30BaHUEM 3aKOHOB OTPaKeHHUS

U IpeJIOMJIEHHUS CBETa

JIMH3BI ¥ ONTH-
YyecKHue NpuGopsbl
(64)

JIuH3a, X0 Jiydyel B JIMH3E.
OnTuyeckasi CUCTEMaA.
Ontuueckue  NpUOOPHI:
doToannapart, MUKpOCKOT

U Tesieckon. [y1a3 kak ontuye-
cKasi cucteMma. binsopykocTb
U JaJIbHO30PKOCTh

[TosiyyeHre U306paKeHUH C OMOILbI0 COOUPAIIEN U pacceu-
BaloIleM JINH3.

OnpepesieHre GOKYCHOTO PACCTOSIHUSI U ONTUYECKOW CHJIBI
cobupamlilei JIMH3bI.

AHaJiu3 yCTPOUCTBA M IPUHIMIA JeHCTBUSI HEKOTOPbIX ONTHYE-
CKHUX MIPUGOPOB: poToannapara, MUKPOCKOIA, TeJIeCKomna

(MC — 6uoJiorusi, aCTpOHOMUS ).

AHasu3 siBJIeHUH 6JIM30PYKOCTH U JaJIbHO30PKOCTH, IPUHLIMIIA
JeuctBus oukoB (MC — GuoJsiorus)

Pa3sioxeHue
6eJjioro cBeTa
B cniekTp (3 4)

PassioxxeHue 6esioro ceeta
B crneKTp. OnbITel HbIOTOHA.
Cyi0’keHUe CIeKTpPaJIbHbIX
uBeTOB. /lucnepcus ceeTta

HaGuroZieHre o pa3JyioKeHHUI0 GeJIoro CBeTa B CIEKTP.
HaGuiro/ieHre U 06'bsiICHEHHE OMBITOB 110 MOJyYeHUIO 6eJ10ro
CBeTa NPU CJIOXKEHUH CBeTa PAa3HbIX [IBETOB.

[IpoBefieHHEe U 0OBSICHEHHE OMBITOB [0 BOCIPUSATHIO L[BETA
NpeAMeTOB NPU UX HAOGJII0JeHUU Yepe3 [[BeTOBble QUJIbTPHI
(BETHBIE OYKH)

Paspes 12. KBaHTOBBIE sAB/eHuA (17 4)

Hcnyckanue
Y MOrJIolieHue

OnerTel Pe3epdopga v niane-
TapHas Mo/ieJIb aToMa.

06cyxaeHne Liesqu onbITOB Pesepdopaa no uccjief0BaHUIO
aTOMOB, BbIZIBUKEHHE THUIIOTE3 O BO3MOXHbBIX pe3yJibTaTaxX
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OkoHuaHue mab1.

TemaTndecknii
0JI0K, TeMa

OcHoBHOE coaepikanue

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

CcBeTa aTOMOM
(44)

Mopgesib aTtoMma bopa. Ucny-
CKaHMe U IOIJIOleHWe CBeTa
atoMmoM. KBaHThbI. JInHen4a-
Thble CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT IPEJIO0JIAaraeMoro CTpOeHHs1 aTOMOB,
dopMysIMpoBaHUE BbIBOJOB U3 PE3YJILTATOB ONBITOB.
06cyx/ieHre NPOTUBOPEYUH NJIAaHETAapPHOM MoJesM aToMa

U OCHOBaHHUMU AJ1s runoTe3bl bopa o cTanMoHapHBIX 0pGUTaAX
3JIEKTPOHOB.

Ha6Jro/ieHyre CIJIOLHBIX M IMHEWYAThIX CIIEKTPOB U3JIy4eHHUs
pa3JIMYHBIX BellecTB. O6bsiCHEHYE JIMHEHYAThIX CHEKTPOB
HU3JIy4YeHHUs

CtpoeHue
aTOMHOTO AApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-U3Jy4eHHUs.
CTpoeHHe aTOMHOTO A/pa.
HyxkyioHHas MoJenb aTOMHOIO
aapa. Usoronsl. PagnoakTus-
Hble npeBpalleHud. [lepuon
noJiypacnaga.

JelicTBUsA paiuOaKTUBHBIX
U3JIy4YeHUH Ha KUBbIe
OpraHU3Mbl

O6cyxeHre BO3MOXKHBIX TUIIOTE3 0 MOJIeJIsSIX CTPOEHUS siipa.
OnpepesieHue cocTaBa si/iep M0 3aZlaHHbIM MacCCOBBIM U 3apsi/io-
BBIM YMCJIAM H 10 IIOJIOXKEHHIO B IEPUOIMYECKOH cUCTEMe
anemeHTOB (MC — Xumus).

AHa/M3 U3MeHeHMs COCTaBa A/jpa U ero MoJIoXKeHHUs

B NePUOANYECKON CUCTEME NPH a-paJjMOaKTUBHOCTHU

(MC — xumus).

HcciepoBaHre TPEKOB @-4aCTHUI] 10 TOTOBBIM poTorpadusam.
O6HapyXeHHe U U3MepeHHe pPaJMAlMOHHOTO PpOHA C MOMOIILI0
JlO3UMETPA, OLleHKa ero MHTEHCUBHOCTH.

AHann3 6M0JIOTUYECKUX U3MEHEHUH, MPOUCXOASIINUX MTO/]
JelcTBUEM paJJMOaKTUBHBIX u3aydeHUd (MC — 6uosorus).
Hcnosb30BaHue paJMOAaKTUBHBIX U3JIyYeHUH B MeJULIMHE

(MC — 6uoJsiorus)

ApepHble
peakuuu (7 4)

AnepHble peaky. 3aKOHbI
CcoXpaHeHHs 3apsaJ0BOro

Peimenue 3a/a4 C UCIIOJIb3OBAHHUEM 3aKOHOB COXpaHEHHUA
MACCOBBIX U 3apAAO0BbBIX YHUCEJI Ha OollpeaesieHrue pe3yjbTaTOB
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1 MacCCOBOTO YHCeJl. JHeprus
CBSI3U aTOMHBIX sA/ep. CBA3b
Macchl M 9Hepruu. Peakuuu
CHHTe3a U JleJIeHUs sjep.
Hctounuku sHepruu CosHLA
U 3BE3/I.

fApnepHas sHepreTuka

AZlePHBIX PeaKLHUH; aHaJIM3 BO3MOXXHOCTH WJIM HEBO3MOXXHOCTH
AepHOHN peaKUH.

OueHKa 3HEPTUU CBSI3U siZiep C UCNOJIb30BaHUEM GOPMYJIbI
JHHIITeHHa.

06Ccyx/ieHHe NepCleKTHUB UCI0JIb30BaHUSA YIIPABJISeMOro
TepMOSAIEPHOI0 CUHTE3a.

O6cyx/ieHHe MIPEeUMYIIEeCTB U 3KOJIOTUUYECKUX TPOGIEM,
CBSI3aHHBIX C 1/lepHOM 3HepreTUkoi (MC — akoJiorusi)

IloBTOpPUTEIbHO-06061aI0MUI MoAyIb (9 4)

Cucremarusanus
U 000061eHrEe
NpeAMeTHOro
coJlep>KaHus

Y OIBITA Jes-
TeJIbHOCTH,
NpUO6GPEeTEHHOTO
MPU U3yYEHUU
BCEro Kypca
dusuku

060611eHHEe COAEePKAHUS
KaXK/IOTO U3 OCHOBHBIX
pasziesioB Kypca QU3HKU:
MexXaHUYeCKUe, TeNJIOBHIE,
3JIEKTPOMarHUTHBIE, KBAHTO-
Bbl€e SIBJIEHUSI.

Hay4Hblil MeTO/1 TO3HAHUSA U
ero peajusanusa B pusuye-
CKHX UCCJIeJOBAHUSX.

CBs3b GU3UKHU Y COBPEMEH-
HbIX TEXHOJIOTUH B 06J1aCTU
nepejayu uHGopmanuy,
3HepreTHKe, TPAHCIOPTE

BeinosiHeHHe y4eOGHBIX 3aJlaHUH, TPe6GYHOUIUX JeMOHCTpanuu
KOMIIETEHTHOCTEH, XapaKTepHU3YKIIUX eCTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

6 MpUMEeHEeHHs MOJYyYeHHbIX 3HAaHUH [IJI1 HAYYHOTO 00'bSICHEHUS
dU3NUYeCcKUX SIBJIEHUH B OKpY’Kalolllell Npupoje U MoBCeJHEB-
HOU ’)KM3HH, a TaK)Ke BbISIBJIEHUs] QU3UYECKUX OCHOB psifia
COBpPEMEHHBIX TEXHOJIOTH;

6 MpUMeHeHHs] OCBOEHHBIX 3KCIePUMEHTAJbHbIX YMEHUN JJIs1
HccieJoBaHUA PU3UYECKUX SIBJIEHUH, B TOM YUCJIE JJIs
MMPOBEPKHU C'MIIOTES U BhISIBJIEHUS 3aKOHOMEPHOCTEH.

PelieHue pacyéTHBIX 33/1a4, B TOM YHCJIe TPeoJararninx

HUCNO0JIb30BaHUE QU3NYECKON MOJIeIM U OCHOBAaHHBIX HA COJlEep-

>)KaHUU pa3JIMYHbIX pa3/iesioB Kypca pU3UKHU.

BhInoJIHEHHE U 3aLUTA IPYNIIOBBIX UJIU UHAWBUAYATbHBIX

MPOEKTOB, CBAA3aHHBIX C COJIEp>KaHHUEM Kypca GU3UKU




