HOUY COII «Pamyra»

IIporpamma no pusuke

7- 9 Kkiaace

Kanyra 2021
OU3UKA. 7—9 knacchl



[IpuMmepHas paboyas nporpaMmMa 1o ¢pusrvkKe Ha YypoBHEe OCHOBHOTI'O
o61ero o6pasoBaHMsl COCTaBJeHa Ha OCHOBe IMOJIOKEHHH U Tpe-
00BaHUU K pe3yJbTaTaM OCBOeHHUs Ha 6a30BOM YpPOBHE OCHOBHOM
006pa3oBaTeJIbHOH NMpOrpaMMebl, NpeLcTaBaeHHbIX B PeilepasibHOM ro-
CyZlapCTBEHHOM 06pa30BaTe/JIbHOM CTaH/JapTe OCHOBHOTO 06IIero 06-
pazoBaHusa (PI'OC 000), a Takke c yuéToM [[puMepHOH MporpaMMbl
BocnuTaHuA U KoHnenunuu npenojaBaHus yyeb6Horo npeamera «Pu-
3MKa» B o6pa3oBaTesIbHbIX opraHusanuax Poccuiickoit ®epepanuy,
peanr3yluX OCHOBHBIE 0611le00pa3oBaTebHbIE IPOrPaMMbI

NOACHUTE/IbHAA 3AMUCKA

Copeprxanue [IporpaMMbl HanpaBJeHO Ha popMUpOBaHUE ecTe-
CTBEHHO-HAay4YHOH IPaMOTHOCTM y4yallUXCs M OpraHU3aLlMI0 HU3Yy-
yeHUs QU3MKH Ha JeATeJbHOCTHOH OCHOBe B Hel y4yuTBIBalOTCA
BO3MOXHOCTH IpegMeTa B peanusanuu tpeboBanuit ®I'oC 000k
IJIAHUPYEMbIM JIMYHOCTHBIM U MeTamnpeMeTHbIM pe3yJbTaTaM
006y4yeHMUs, a TaK)Ke MeXKIpeJIMeTHbIe CBSI3H eCTeCTBEHHO-HAaY4YHbIX
y4eOHbIX TpeJMeTOB Ha YPOBHE OCHOBHOI'0 06111ero o6pa3oBaHUs

B nporpamMe onpeziessiloTCsS OCHOBHbBIE LieJIM U3y4YeHUsT QUBUKU
Ha YpPOBHE OCHOBHOTO 06I1ero o6pa3oBaHus, JIaHUPyeMble pPe3yJib-
TaTbhl OCBOEHHUS Kypca GU3HKHU: JIMYHOCTHbIE, MeTalpeJMeTHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE)

[IporpaMma ycTaHaB/JMBaeT paclnpejeseHue y4eGHOro mMaTepuasa
1o rojaM oby4yeHus (1o KjaccaM), npejjaraeT NpUMepHY0 MOCJaes0-
BaTeJIbHOCThb U3y4YEeHUsI TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS Ipea-
METHOTO COZlep>KaHUs U YYéTe BO3PACTHBIX 0COGEHHOCTEH yUyalluxcs,
a Takke NMpUMepPHOEe TEMAaTHYECKOe MJIAHMPOBAHUE C YKa3aHUEM KO-
JIN4eCcTBa YacoB HA U3yYyeHHe KKA0HM TeMbl U IPUMepPHOH XxapaKTepHu-
CTUKOM y4eOGHOH JesaTeJIbHOCTH Yy4allUXCs, peaju3yeMod NIpU MU3y-
YeHUHU 3TUX TeM

[IporpamMma MOeT GbITh UCII0JIb30BaHa YYUTENSIMH KaK OCHOBA [/l
cocTaBjieHUsI CBOUX pabouyux nporpamm [lpu paspaboTke pabo- yei
nporpaMMbl B TeMaTU4€CKOM IJIAHUPOBAHUH JIOJIKHBI ObITh y4YTEHbI
BO3MO>KHOCTH HCII0JIb30BaHHUA 3JIEKTPOHHBIX (uudpoBbIx)
06pa3oBaTe/IbHbIX PECYPCOB, ABJAAIOIUXCA y4e6HO-MeTOJHUEeCKU- MU
MaTepuasiaMu  (MyJbTUMeAUMHble MNpPOrpaMMbl, 3JIEKTPOHHbIE
y4eOHUKU U 33aJJaYHUKH, 3JeKTPOHHble OGUOJUOTEKU, BUPTYaIbHbIE
JIabopaToOpUH, UTPOBbIE MPOrpaMMbl, KOJJIEKLIUH LUPPOBBIX 06pa-
30BaTeJIbHBIX PeCcypcoB), peaJHU3yOIIUX AUJaKTHYeCKHue BO3MOX-
HocTu UKT, cogepxaHre KOTOPBIX COOTBETCTBYET 3aKOHO/,ATe b- CTBY
06 06pa3oBaHUU

[IpuMepHas pa6oyass NporpaMMa He CKOBBIBAa€T TBOPYECKYIO HUHHU-
LUAaTUBY YYUTEJIed U NMpeJ0CTaBJIsIeT BO3MOXKHOCTH [JJIsl pean3aluu
PasJINYHBIX METOAMYECKHX [1I0X0/10B K IpenoJaBaHnio GU3UKH IPHU
YCJIOBHM COXpaHEeHHs 06s13aTe/IbHOM YacTH CoZleprKaHuA Kypca
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OBLLUAA XAPAKTEPUCTMKA YHYEBHOIO MPEAMETA «®U3NKA~»

Kypc ¢usuku — cuctemMoo6pasywiiui /s eCTeCTBEHHO-HAayYHbIX
y4e6HbIX IPeMeTOB, IOCKOJIbKY GpH3HYecKHe 3aKOHbI JieXKaT B OCHO-
Be NPOILeCcCOB U SIBJE€HUH, U3yyaeMbIXx XMMHUeH, 610Jioruel, acTpoHoO-
Muel u pusndeckoit reorpadpueit Pusrka — 3TO NpeMeT, KOTOPbIN He
TOJIbKO BHOCUT OCHOBHOW BKJ/I3Ji B €CTECTBEHHO-HAYYHYI KapTHHY
MHPa, HO U IpeJlocTaBJsieT HauboJjee sicHble 06pasibl NIPUMeHeHHUs
Hay4yHOro MeToJa MO03HaHHUsA, T e crnocoba MoJjydeHUs JOCTOBEPHBIX
3HaHUU o0 Mupe HakoHel, ¢u3MKa — 3TO NpeAMET, KOTOPbIA HapsAycC
JADYTMMHU  eCTeCTBEHHO-Hay4YHbIMHM IpeJjMeTaMM [JOJDKEH JaThb
LIKOJIbHUKAM IpeJicTaBjJeHHe 06 yBJeKaTeJbHOCTH HAy4YHOIO HcCCJle-
JOBaHUA U PaZlOCTH CaMOCTOSAATEJIbHOTO OTKPBITHS HOBOTI'O 3HAHUA

OpHa U3 rJ1aBHbBIX 3a7a4 $HU3HYecKoro o6pasoBaHUs B CTPYKType
06111ero 06pa3oBaHus COCTOUT B POPMHUPOBAHUU eCTeCTBEHHO-HAy4-
HOM rpaMOTHOCTU U UHTEpeca K HayKe y OCHOBHOM Macchl oGy4arlo-
LUXCSl, KOTOpble B JajibHeHlIeM OyAyT 3aHATBHI B CaMbIX pa3HO-
o6pa3HbIx chepax AesaTesbHOCTH Ho He MeHee Ba>kHOU 3aa4yeil AB-
JIsieTCs BbIIBJIEHHEe W MOJArOoTOBKa TaJaHTJ/JMUBbBIX MOJIOABIX JIIOAeH
JAJIs1 IPOJ0JI)KeHUsI 06pa3oBaHUd U JajibHelllel npodeccuoHalb-
HOU JleITe/IbHOCTH B 06J1aCTH eCTeCTBEHHO-HAy4YHbIX HCCJeJ0BaHUMN
W CO3/JJaHHH HOBBIX TeXHOJIOTUM COrJ1acHO NPUHATOMY B MeXAyHa-
pPOJHOM coOO6lIecTBe omnpeneneHuio, «kEcrecTBeHHO-Hay4YHas rpa-
MOTHOCTb — 3TO ClIOCOOHOCTD YesJI0BeKa 3aHUMaTh aKTUBHYIO I'pax-
JAHCKYIO MO3ULIMIO 10 06111eCTBEHHO 3HaYUMbIM BONIPOCaM, CBSA3aH-
HBIM C eCTeCTBEHHbIMHU HayKaMH, U ero rOTOBHOCTb MHTEpPecoBaThCs
eCTeCTBEHHO-HAay4YHbIMHU HAeAMH Hay4HO rpaMOTHBIH YesOBeK
CTPEeMUTCS y4acTBOBAaTh B apryMeHTHPOBAHHOM 06CYKeHUHU NPOo-
6J1eM, OTHOCSIIIMXCSl K eCTeCTBEHHbIM HayKaM M TeXHOJIOTUSM, YTO
TpebGyeT OT Hero cJeAyoUUX KOMIeTeHTHOCTeH:

—Hay4yHO 0O0'bSICHATH SIBJI€HUH,
—OIleHUBaTh U IOHUMATbh 0COGEHHOCTH HAy4YHOTO MCCJIeL0BaHuUS,
—HHTepNpeTUPOBATh JAaHHble U HCINOJb30BaThb Hay4Hble JOKa3a-

TeJIbCTBA AJIs 0JIy4YeHUs BBIBOJOB »

W3ydyeHue PU3NKU CIOCOGHO BHECTH pellaroliyMil BKaaZ B GOpMHU-
pOBaHUE eCTeCTBEHHO-HAy4YHOU 'PaMOTHOCTH 06Y4aIoIUXCs

LEIN U3YYEHWA YHEBHOIO NMPEAMETA «®U3UKA~»

Llesn nusdyyenusa GHU3MKU Ha ypOBHE OCHOBHOTI'O 0611ero o6pas3oBa-
HUs onpefesieHbl B KoHIlenuy npenosaBaHus y4eb6HOro npegmMeTa
«®dusuka» B o6pa3oBaTeJbHbIX opraHusanusax Poccuiickoit Pegepa-
LMY, peaIM3yI0LUX OCHOBHbIE 06leo6pa3oBaTe/bHble IPOrpaMMbl,
yTBepAEHHOHN pemeHneM Kosternu MuHHCTepcTBa NpOCBelleHUs
Poccuiickoit Pegepanuu, npoTokosa oT 3 fekabps 2019 r Ne [IK-4BH
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Llenu usyyeHusi U3 UKU:

—IpuobpeTeHHe UHTepeca U CTpPeMJIEHUs] 00y4YaIoUXCa K Hayu-
HOMY H3Y4YEHHUIO NMPHUPOJbI, PA3BUTHE UX UHTEJJIEKTYaJbHbIX U
TBOPUYECKUX CIIOCOGHOCTEW;

—PpasBUTHe NpeJCTaBJeHUN 0 HAyYHOM MeToJe II03HaHUA U popMHU-
poBaHUe UCCIe/J0BaTEeJbCKOI0 OTHOUIEHUS K OKPYKAIOLIUM sIBJIe-
HUSIM;

—dopMupoBaHHe HAy4YHOIO0 MUPOBO33pEeHHUA KaK pe3yJbTaTa u3y-
YeHHUs OCHOB CTPOEHHU:A MaTepHH U QyH/laMeHTaJlbHbIX 3aKOHOB
usuky;

—dopMupoBaHue NpejcTaBJIeHUH O posud GU3UKU AJA PasBUTHA
JPYTUX eCTeCTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;

—PpasBUTHe NIpeJiCTaBJeHUI 0 BO3MOXKHBIX chepax 6yayluei nmpo-
deccroHaJbHOM [1eTeIbHOCTH, CBA3aHHOM ¢ U3UKOH, NOATO-
TOBKA K JaJibHeleMy 06y4eHUI0 B 3TOM HalpaBJIeHUH
JlocTuxKeHue 3THUX LieJled Ha YPOBHE OCHOBHOTO 06L1ero o6pa3oBa-

HUs obecleynuBaeTCs pellleHreM CJIefyIUX 3a/iay:

—npuobpeTeHHe 3HAaHUH O AUCKPETHOM CTPOEHMUH BellleCcTBa, O Me-
XaHUYEeCKHUX, TENJIOBBIX, 3JIEKTPUUECKUX, MAarHUTHBIX U KBAHTO-
BBIX SIBJIEHUSX;

—InpuobpeTeHHe YMEHUH ONUCHIBAaTh M O0O0'bACHATb QU3UYECKHE 5B-
JIEHUSI C UCII0JIb30BAHHUEM MOJIyYeHHbIX 3HAHUH;

—OCBOEHHEe MeTO/IOB pellleHHUs MPOCTeHIINX PacyéTHBIX 3aJay C HUC-
NoJib30BaHUueM QU3HYECKUX MojeJsel, TBOPUYECKHUX M IMPaKTH-
KO-OpUEHTUPOBAHHbBIX 33/1aY;

—PpasBUTHe YMeHHUH HabJ0[aTh NPUPOAHbIE SIBJIEHUS U BBINOJHATH
ONBITHI, JTAaG0PATOPHbIEe PabOThl U 3KCIHEPUMEHTAJIbHbIE HCCJEL0-
BaHUSI C UCIIOJIb30BAHHEM U3MEPHUTENbHBIX IPUGOPOB;

—OCBOeHHe NPHEMOB paboThl ¢ MHOpManHeld PU3UIECKOTO cojep-
»)KaHU#A, BKJIIO4Yasgs HHPOPMALMI0 O COBPEMEHHBIX JOCTHXKEHUSX
$U3MKY; aHa/IN3 U KPUTHYECKOe OlleHUBaHUe HHOpMaLuy;

—3HaKOMCTBO co cdepamu npodecCUOHAJBHOU AesATEJNbHOCTH, CBS-
3aHHbBIMHU C PU3MKOH, U COBpEMEHHBIMH TEXHOJIOTHUSMH, OCHO-
BaHHBIMHU Ha JIOCTHXKEHHUAX GU3NUECKOH HayKH

MECTO YYEBHOIO NMPEAMETA «®U3NKA~ B YHEBHOM MNJAHE

B cooTBetcTBUU ¢ ®T'OC 000 dusuka sBiasAeTcs 00s3aTEJbHBIM
peAMeTOM Ha ypOBHE OCHOBHOro ob6uiero o6pa3oBaHus /JlaHHas
nporpaMmma npejycMaTpuBaeT usydyeHue GU3UKU Ha 6A30BOM YpPOB-
He B 00béMe 238 4 3a Tpu roja oOy4YeHHUS MO 2 4 B HeAed0 B 7
M 8 ksaccax ¥ no 3 4 B HeZlesi0 B 9 kJjacce B TemaTuyeckoM mia-
HUPOBAaHUM AJs 7 U 8 KJIAcCOB NpeAInoJaraeTcs pe3epB BpeMeHH,
KOTOpPBIA yYUTeJb MOXEeT HUCIO0Jb30BaTh [0 CBOEMY YCMOTpPEHHIO,a
B 9 KJ1acce — MOBTOPHUTEJNBHO-06001IAKIINNA MOYJIb
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COAEPXAHWUE YYEBHOIO NMPEAMETA «®U3NKA»

7 xnacc

Pasgen 1. Pusuka u eé poJib B IO3HAHUHU OKPY>KaloLiero Mupa
dusnka — Hayka o npupoje fABnenusa npuponbl (MC1) dusuye-
CKHe SIBJIeHHs: MeXaHU4yeCKHue, TellJIOBble, 3JIeKTpUYeCKHe, Mar-
HUTHbBbIE, CBETOBbIE, 3BYKOBBIE
dusnyeckue BeJHUUYHNHBbI M3MepeHue ¢dusniyeckux BequduH Pu-
3udeckue npubopsl IlorpemHocTh U3MepeHUN MexayHapoaHas
cucreMa eJUHMUI]
Kak pusuka u Apyruve ectecTBeHHblE HAYKHU U3Y4alOT NMPUPOAY
EcTecTBeHHO-Hay4YHbI MeTO/, MO3HAHUSA: HAGJI0/leHHe, TOCTAHOBKA
Hay4YHOT0 BONpPOCa, BbIJBH)KeHHE TUIOTe3, 3KCIEPUMEHT MO NpO-
BEpPKe TuIloTe3, 00'bsiCHEHHEe HAOJII0JaeMoro sijaeHuss OnucaHue
dusnYecKux siBJEHUU C IOMOIIbIO MoJesiei
HHemoncmpayuu
1 MexaHHUYecKHe, TeIlJIOBble, 3JIeKTPUYeCKHe, MarHUTHbIE, CBe-
TOBbBIE SIBJIEHUS

2 dusuyeckye NpUGOPHI U MpoLeAypa NPSAMbIX U3MEPEHUN aHa-
JIOTOBBIM U IUPPOBBIM NPHUGOPOM

Jdabopamopuvie pabomvt u onvimol?>

1 OnpefesieHUeE leHbI eJeHUsI LIKaJbl U3MEPUTEIBbHOTO MpPU-
6opa

2 smepeHUe pacCTOAHUU

3 H3MmepeHHe 00'bEMA XKUJKOCTU U TBEPAOTO TeJa

4 OnpejesieHUe pa3MepOB MaJIbIX TeJl

5 U3MepeHue TeMnepaTypbl IPpH MOMOILH KUJAKOCTHOTO TEPMO-
MeTpa U JaTyuKa TeMIepaTypbl

6 [IpoBeneHUe uccCAeOBAaHUSA 10 NPOBEPKE TUIIOTE3bl: AAJTbHOCTb
MoJIEéTa LIapHKa, MYILeHHOTO TOPU30HTAJbHO, TEM OOJIBIIIE, YEM
GoJibllle BbICOTA MTyCKa

Pazpen 2. [lepBoHavYa/IbHbIE CBEJEHUSI O CTPOEHHH BellecTBa
CTpoeHHe BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl ONbITHI,
[ OKa3bIBaKIIME JUCKPETHOE CTPOEHUE Bell|eCTBa

1 MC — 3J1eMeHTBI COJiep>KaHHUs, BKJIOYAIOL[He MeXIpPeAMEeTHbIE CBS3H,
KOTOpble NOAPOOHEee PACKPHITHI B TEMAaTHYECKOM IJIAHUPOBAHUU

2 3mech U jajiee NIPUBOAUTCS PACHIMPEHHBIN lepedeHb JIabopaTOPHBIX pa-
60T U ONBITOB, U3 KOTOPOTO YYUTEJIb JleJlaeT BhIGOP M0 CBOEMY YCMOTpe-
HHUIO U C YYETOM CIIMCKA 3KCIIepUMEeHTaIbHbIX 3alaHUH, IpeJJiaraeMbIX
B pamkax OI'D no pusuke
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JBrm>KeHHe 4acTul BelllecTBa CBSA3b CKOPOCTH ABHUKEHHUA YaCTHULC
TeMmInepaTypoil BpoyHoBckoe aBmxkeHue, Audoysusa Bsaumopei-
CTBME YaCTHUL| BellleCTBa: NPUTSHKeHHE U OTTaJIKUBaHUe

ArperaTHble COCTOSIHUS BellleCTBaA: CTPOEHHE ra3osB, XXUJKOCTeN
U TBEPABIX (KpUCTaJJIM4YeCKUX) Tes B3anMocCBs3b MeXxJy CBOM-
CTBaMH BellleCTB B pa3HBIX arperaTHbIX COCTOSHUAX U UX aTOM-
HO-MOJIEKYJIAPHBIM cTpoeHHMeM OcO6eHHOCTH arperaTHbIX COCTOS-
HUM BOJIbI

Hdemonucmpayuu

1 HabsroneHne 6POYHOBCKOTO JIBUKEHUS

2 Ha6uawaenue nudpdpysuu

3 HaGuiopeHue siBJeHHUH, OO'bACHAIOILUXCA NPUTSIKEHUEM WU

OTTa/IKMBaHHEM YaCTHUIL] BelllecTBa

JlabopamopHble pab6omuvl u OnbimMbl

1 OueHka juaMeTpa aToOMa MeTOJAOM PsA0B (C UCHOJb30BaHUEM

doTorpacduii)

2 OnbIThI O HAGJIIOAEHUIO TEMJIOBOT0 paclIMPEHUs Ira30B

3 OnbITHI 10 OGHAPYXKEHUIO JeHCTBUA CHJI MOJIEKYJISIPHOrO NpH-

TSKEeHUs

Pasgen 3. /IBU2KeHUE U B3aUMOJAENCTBUE TeJl

MexaHun4eckoe gBUXeHHe PaBHOMepHOe U HepaBHOMEpPHOE /1BU-
keHHe CkopocTb CpefHAA CKOPOCTb IPU HEPAaBHOMEPHOM /[IBHXKe-
HUU Pac4yéT nyTHu U BpeMeHHU JBUXKeHUd

flBeHre MHepUMM 3aKOH MHepLHUU B3aumopelcTBHe Tesa Kak
NpUYMHA U3MEHEeHHUs CKOPOCTH JABMXKeHHA Tesl Macca kak Mepa
WHepPTHOCTHU Tesa [InoTHOCTh BeuecTBa CBSA3b MJIOTHOCTH C KOJIU-
4yeCTBOM MOJIEKYJI B e IMHUIe 06'bEMa BellecTBa

Cusa Kak xapaKTepUCTHKa B3auMoJeHcTBHUA Tes Cuja ynpyro-
CTHU Y 3aKkoH ['yka 3MepeHHe cubl Cc TOMOLbIO JUHaAMoMeTpa fAB-
JleHHe TATOTEeHHUs U cuia TshkecTH CHJla TSPXKeCTH Ha APYTUX IJa-
HeTax (MC) Bec Tesia HeBecomocTb Ci102keHHe CUJI, HAlIpaBJIeH- HbIX
no ogHou npsamou PaBHogencTBywowas cua Cusna tpeHuss TpeHue
CKOJIBXXEHHUS U TpeHHUe Nnokos TpeHue B npupo/ie u TexHuke (MC)

Hdemoucmpayuu

1 HabioeHrue MexaHUYEeCKOT 0 IBUKEH S TeJla

2 3MepeHHe CKOPOCTH NPAMOJIMHEHHOTO JBUKeHUs

3 HaGawaeHue siBJE€HUS UHEPIUU

4 Hab6urofeHre U3MeHeHUs] CKOPOCTU NMPU B3aUMOJENCTBUU TeJl

5 CpaBHeHUe MacC [0 B3aUMO/IENUCTBUIO TeJl

6 CjiokeHUe CUJI, HallpaBJIeHHbIX M0 OJITHOW NPSIMOU

8 Mp1MepHasa paboyas nporpamma



JlabopamopHble pab6omuvl u OnbIMbl

1 OnpepesieHHe CKOpPOCTH PABHOMEPHOTO /[IBIKEHHs (IIapuka
B JKM/IKOCTH, MOJIeJIU 3JIEKTPUYECKOr0 aBTOMOGUJISA U T 1T )

2 OnpepesieHre cpeJHEH CKOPOCTH CKOJIBXKEHUS GpPyCKa HUJIH 11a-
pHKa 10 HAKJIOHHOM MJIOCKOCTH

3 OnpefesieHMe NJIOTHOCTU TBEPAOTO TeJa

4 OneIThl, [eMOHCTPUPYWOIIMe 3aBUCHMOCTb pacTsKeHUsA (fJe-
dopmanyu) NpyKUHBI OT TPUJIOXKEHHOHN CUJIbI

5 OmbITHI, AEMOHCTPUPYIOIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIb-
JKEeHHUs OT Beca TeJsla U XapaKTepa COMPUKACAIILINXCS MTOBEPX-
HocTel

Pa3gen 4. /laBiieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB
JaBneHue Crioco6bl yMeHbIIEHUs W yBeJMYeHUs AaBjeHus /JlaB-
JleHUe rasa 3aBUCHMOCTb JlaBJeHHUs rasa OT 00'bE€Ma, TeMIepaTyphl
[lepepadya faBeHUA TBEPABIMHU TeJlaMHM, KMAKOCTAMHM M rasaMu
3akoH Ilackansa [IlHeBMaTHYecKHe MallWHbI 3aBUCUMOCTb JaBJie-
HUS XKUJKOCTU OT TJIy6uHbl 'mapocraTudyeckui napasiokc Coo6-
mawimecs cocyabl 'uapaBanyeckrue MeXaHU3Mbl
AtMmocdepa 3emsn U aTMocdepHoe naBiieHHe [IpUYUHBI cyle-
CTBOBAHUSA BO3JYLIHON o6osi0uku 3emuu OnbiT Toppuuesnnan Us-
MepeHHe aTMocpepHOro AaBjeHUs 3aBUCHUMOCTb aTMochepHOro
JlaBJIeHHsl OT BBICOTHI HaJi ypoBHeM Mopsi [Ipubopsl A5 U3MepeHUs
aTMocdepHOro AaBJeHUs
JlelicTBUe »KUAKOCTH Y Tra3a Ha NOrpy>KEHHOE B HUX TeJsio BeiTasn-
KuBawas (apxuMmezoBa) cujaa 3akoH Apxumena [liraBaHue Tei
BospyxonsiaBaHue
HHdemoncmpayuu
1 3aBUCHMOCTB AaBJIeHUs rasa OT TeMIepaTyphl
2 llepenaya gaBJeHUs KUJAKOCTbIO U ra3oM
3 Coobmawiiyecs cocyAbl
4 T'uapaBaMYeCKUM ITpecc
5 IlposiBsieHue elicTBUS aTMOCOEPHOTO JaBAEHUS
6 3aBUCHMOCTB BbITAJKHBaIOLIel CUJIbl OT 06'béMa NOrPYyKEHHOH
YacTH TeJla U IJIOTHOCTHU KUJKOCTH
7 PaBeHCTBO BBITAJIKMBAIOIEN CHJIbI BECY BBITECHEHHOU XU KO-
CTH
8 YcyioBHe nJlaBaHUA TeJl: IIJIaBaHUe WM NTOrpyKeHue TeJl B 3a-
BHUCUMOCTH OT COOTHOUIEHHUSA NJIOTHOCTEN TeJsla U XKUAKOCTH
JlabopamopHble pab6omovl u OnbIMbl
1 HccienoBaHKe 3aBUCMMOCTH Beca TeJla B BoJle OT 06'béMa Norpy-
KEHHOM B )KUJKOCTb 4aCTH TeJa
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2 OnpejiesieHH e BbITaJIKUBaloleld CUJbI, JEeUCTBYIOLEN HaA TeJlo,
MOrpy>KEHHOE B YKHUJIKOCTb

3 IIpoBepka HE3aBUCUMOCTH BbITAJKHWBAKOUEN CHUJIBI, AEUCTBYIO-
1IeM Ha TeJIo B >KUJKOCTH, OT MaccChl TeJia

4 OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb BbITAJKHUBAIOIEeH CUJIbI,
JNeUCTBYIOILENH Ha TeJIO B )KUJAKOCTH, OT 06'bEéMa MOTpy- >KEHHOU B
JKUJIKOCTb YacTH TeJia U OT IMJIOTHOCTH XKUJKOCTHU

5 KoHcTpyupoBaHMe apeoMeTpa HJM KOHCTPYUPOBaHUE JIOJAKU
U olnpenesieHUe eé rpy30no0L4bEMHOCTH

Paszgen 5. PaGoTa 1 MOIIHOCTB. JHEPrusa

MexaHuveckasi paboTa MomIHOCTb

[lpocThle MexXaHU3MBbI: pbIYar, OJIOK, HAKJOHHAas IJIOCKOCTb
[IpaBuJio paBHOBecud prlyara [I[puMeHeHMe npaBUJa paBHOBeCUS
pplyara K 6JIOKy «3o0JsioToe npaBuso» MexaHUkH KIIJ| mpocTbix
MexXaHU3MOB [IpocTbie MeXaHU3MbI B OBITY U TEXHUKE

MexaHuveckasi aHeprusa KnuHeTu4eckas U noTeHIMaJbHasl 3HEP-
rud [IpeBpaieHue o4HOro BM/Ja MeXaHU4YeCKOU 3HEPTUU B APYrou
3aKOH COXpaHeHUs dIHePruu B MexaHHUKe

HHdemoncmpayuu

1 IlpuMepsbl NPOCThIX MEXAaHHU3MOB

Jlabopamopnusie pabomst u onvimol

1 OnpepesieHre paboThl CUJIbI TPEHUS IPU PAaBHOMEPHOM JIBHXKe-

HHUMU TeJia 10 TOPU30HTAJTbHON IOBEPXHOCTHU

2 UccreqoBaHue yCA0BUH paBHOBeCHS pblyara

3 Usmepenue KII/| HakJ1OHHOHN NJIOCKOCTH

4 V3yyeHHe 3aKOHA COXpaHEHUA MeXaHUYeCKOU 3Hepruu

8 knacc

Pa3gen 6. TenioBbie ABJIEHUA

OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIAPHO-KHMHETHUYEeCKON TeOopUuH
CTpoeHMs BelllecTBa Macca U pasMepbl aTOMOB U MoJieKyJ1 ONBITEI,
MO TBepPXAawle OCHOBHbIE IOJIOXKEHHUsI MOJIEKYJISAPHO-KMHeTHYe-
CKOU TeopuH

Mogesnu TBEPZOTO, )KUJKOT0 U ra3006pa3sHOro COCTOSIHUH Bellle-
crBa Kpucranandyeckue v amopdHble Tesa O6bsCHEHUE CBONCTB
rasosB, *XUJKOCTel U TBEPAbIX TeJ Ha OCHOBE MOJIOKEHUN MOJIEKY-
JISIPHO-KHHeTU4YeCcKod Teopuu CMadyrMBaHUe U KallWJIJISIPHBIE sIBJIe-
HUsA TensioBoe paclIMpeHHe U CKaTHe

Temneparypa CBfI3b TeMIepaTypbl CO CKOPOCTBHIO TEMJIOBOrO [JBU-
>KeHH s 4YacTHUI|

10 Mp1MepHasa paboyas nporpamma



BHyTpeHHAA aHeprusa Cnoco6bl U3MeHeHUsl BHYTPeHHEH 3Hep-
TMU: TeIJloNlepesiaya U coBeplleHUe paboThbl Bujbl Tensonepejayu:
TeNJ0NpPOBOJHOCTb, KOHBEKIIUS, U3/IyUeHU e

KosinyecTBO TemuoThl Yae/lbHas TeNJIOEMKOCTb BeljecTBa Te-

IJI006MEH U TEIJIOBOE paBHOBecHe YpaBHeHUe TEIJIOBOTO GajslaHca

[ln1aB/eHre U OoTBepJeBaHHe KPUCTAJJIMYECKUX BellleCTB Yesb-
Has TelJoTa IJjaBJjeHus [lapoo6pa3oBaHue U KoHAeHcanus Hcna-
penue (MC) KuneHue YaenbHas TensoTa napoo6pasoBaHus 3aBU-
CUMOCTb TeMIepaTypbl KUIIEHUsI OT aTMOCOEepPHOTro JaBJeHHUs
BaaxkHocTh Bo3ayxa
JHeprus TONJIMBA YAeJbHasd TeNJOTA CrOpaHUA
[MpuHIUMOBI paboThl TemaoBbIX ABuratesnei KIIJ| TemsioBoro
Asuratesss TensioBble ABUraTe M M 3alllUTa OKpy»Kalollel cpezbl
(MC)
3aKOH COXpaHeHHs W NpeBpallleHUs] dHEPTUH B TeNJIOBbIX NpPO-
neccax (MC)
HHdemoncmpayuu
1 Hab6uoseHue GPOYHOBCKOIO JABMXKEHUA
2 Ha6uawnaenue nudpdpysuu
3 HabstofeHue ABJIeHUHM CMayWBaHUSA Y KallMJIJASPHBIX sIBJe-
HUU

4 HaGJitoieHHe TENJIOBOTO pacliMpeHUs TeJ

5 H3smeHeHUe aBJieHUs ra3a IIpu U3SMeHeHUH 06'bEéMa U HarpeBa-
HUH UM OXJIAXKJEeHUU

6 [IpaBHJIa U3MepeHUs TeMIlepaTyphl

7 Buppl Temionepesayu

8 OxJytaxkJeHHUe IpU COBepIIeHHN U paboThl

9 HarpeBaHue Ipu cOBeplIeHHUH paboThl BHEIIHUMHU CUJIaMU
10 CpaBHeHMeE TEMJIOEMKOCTEN pa3IMUHbIX BELLLECTB
11 Ha6amogeHue KUIeHUd
12 HaGuro/ieHUe MOCTOSTHCTBA TeMIIepaTyphbl MPU NJIABJIEHUU
13 Mojesu TenJoBbIX ABUTATeENeH

Jlabopamopnusie pabomst u onvimol

1 OnbITHI 10 06HAPYXKEHUIO e CTBUS CUJI MOJIEKYJIIPHOTO MPU-

TSXKEeHUA

2 OnbIThI 10 BbIpalllMBAaHUIO KPHUCTAJIJIOB IOBAPEHHOM COJIM UJIU

caxapa
3 OnbITHI 10 HAG/II0EeHUIO TENJIOBOT'O paclIMpPeHHs ra3os., XU/ -
KOCTEeHN U TBEPJBIX TeJ

4 OmnpepesieHue AaBJeHUs BO3JyxXa B 6a/l/IOHe INpULIA

5 OneITHI, AEMOHCTPUPYIOLIME 3aBUCHUMOCTb JaBJeHHUs BO3JyXa
OT ero o6'béMa ¥ HarpeBaHUs UJIU OXJIAXK/eHUsA
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6 IlpoBepka rumnoTe3bl JUHEHHON 3aBUCUMOCTHU JJHUHBI CTOJIOHUKA
KHUJIKOCTH B TEDMOMETPHUYECKOU TPyOGKe OT TeMIlepaTyphl
7 Habsiro/leHVe U3MeHeHHUs BHYTpeHHel 3HepTruu TeJsa B pe3yJb-
TaTe TeIJoNepejadyd U paboThl BHELIHUX CHJ
8 HcciegoBaHue IBJIEHUSA TENJIOOOMeHa NPU CMelllUuBaHUH XO-
JIOOHOU U ropsiyeu BOAbl
9 OnpepesieHUE KOJIMYECTBA TEMNJIOThI, OJYYEeHHOTO BOJOU NpH
TenJIo0OOMeHe C HarpeThIM MeTa/JIMYECKUM IIUJIUHAPOM
10 OnpepesieHre yae/IbHOM TENJIOEMKOCTH BellleCTBa
11 UccnemoBaHue npoliecca UCapeHus
12 OnpepesieHMe OTHOCUTEJIBHOM BJIQ)KHOCTH BO3AyXa
13 OnpeneneHyve yaelbHOU TENJOThI MJIaBJEHUSA JbJaA

Paspes1 7. djeKTpudyecKkre ¥ MarHUTHbIE SIBJIEHUA

JnexkTpusauusa Tes /JlBa poja 3JIeKTpHUYeCKUX 3apAAoB Bsanmo-
JelcTBUe 3apsKeHHbIX Tes 3akoH KysioHa (3aBUCHMOCTb CHUJIBI
B3aMMOJIEWCTBHUSA 3apsKEHHBIX TeJsl OT BeJUYHHBI 3apsiZJ0B U paccTo-
SAHUSA MeX/Y TeJlaMHU)

JiiekTpu4deckoe noJie Hanpsk€HHOCTb 3JIeKTPUYECKOIrO IOJIs
[IprHLMD cyNepno3ULIMH 3JIeKTPUYECKHX NToJieH (Ha Ka4ueCTBEHHOM
YPOBHE)

Hocutenu asekTpuieckux 3apsagoB JJeMeHTapHbIU 3JIeKTpUUe-
ckui 3apsag CtpoeHue atoMma [IpOBOAHUKHU U JU3JIEKTPUKHU 3aKOH
COXpaHeHUs 3J1eKTPHUIecKoro 3apsaja

JJIeKTpUYeCKHUH TOK YCJIOBUsS CyLleCTBOBAHMUA 3JIEKTPUYECKOTO
TOKa MCTOYHHMKM NOCTOSHHOro ToKa /JleMCTBUS 3JIEKTPUYECKOro
ToKa (TemyjioBoe, XUMUYECKOE, MarHUTHOE) JJEeKTPUUYECKUN TOKB
)KUJKOCTSIX U ras3ax

duiekTpuydeckas Lenb Cusa TOKa JJeKTpHUYeCKOoe Hamlpsi>KeHHue
ConpoTuB/eHre NPOBOJHUKA YJieJbHOe CONpPOTHBJIEHUE BelllecTBa
3akoH Oma A5 yyacTka nenu [locnenoBaTesibHOE U NapaJjljie/lbHOe
coeJJMHeHHe IPOBOJHHUKOB

Pa6oTa ¥ MOILIHOCTBH 3JIEKTpUYECKOro Toka 3akoH /Jxoyyis—
JleHnia JyieKTpUYecKHe el U NOTPeGUTe U 3JIEKTpUYeCKOH 3Hep-
ruy B 61Ty KopoTKoe 3aMbIKaHUe

[locTossHHBIE MarHUTHLI B3anMogelicTBUe OCTOAHHBIX MarHu- TOB
MarauTHoOe noJjie MarHUTHOe 1noJie 3eMJIM U eTo 3Ha4YeHUe [ )KU3HU
Ha 3emJsie OnbIT 3pcTefa MarHuTHOe moOJie 3JIeKTPUYECKOrO TOKa
[IpyuMeHeHHe 3JIeEKTPOMarHUTOB B TeXHHUKe JleHCTBHe Mar- HUTHOTO
10JIs1 Ha IPOBOJHUK C TOKOM JJIEKTPOJBUTaTe b IOCTOSIH- HOTO TOKa
Hcnosib30BaHMe 3JIeKTpOABUTraTeNeld B TEXHUYECKUX YCTPOWCTBAaX U
Ha TpaHCIopTe
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OnbiTel ®apasea fABieHUe 3/eKTpOMarHUTHON MHAYKUUH [Ipa-
BuJIo JleHua dsektporeHepaTop Croco6bl MosydeHUs 3JeKTpuie-
CKOU 3HEPTUU IJEKTPOCTAHLIMU Ha BO30OHOBJISIEMbIX UCTOYHUKAX
3HEepruu

Hemoncmpauyuu

1 3nexkTpusanus Tesa

2 /IBa poja 3jieKTpUYECKUX 3apsA0B U B3aUMOJeHNCTBUE 3apf-
’KEHHBIX TeJl

3 YcTpoHCTBO U elCTBUE 3JIEKTPOCKOIA

4 JyeKTpocTaTU4decKasd UHAYKLUSA

5 3aKoH coxpaHeHUs 3JIEKTPUUYECKHUX 3apsi/i0B

6 IIpOBOAHUKHU U JUITEKTPUKH

7 MogenupoBaHue CUJIOBBIX JIMHUHN 3JIEKTPUYECKOTO NOJA

8 M CTOYHHKU NOCTOSAHHOTIO TOKa

9 JlelicTBHS 3JIEKTPUYECKOT0 TOKA
10 31eKTpUUYECKHU U TOK B KU KOCTHU
11 T'a30BbIM pa3pasg
12 MisamepeHUe CUJIBI TOKA aMIIepMeTPOM
13 M3MepeHue 3JIeKTPUYECKOT'0 HANpsXKeHHUS BOJbTMETPOM
14 PeoctaT 1 MarasuvH CONPOTUBJIEHUU
15 B3auMopeicTBUE NOCTOAHHBIX MarHUTOB
16 MogesnnpoBaHUe HEBO3MOKHOCTHU pa3zesieHUs MOJII0COB Mar-

HUTA
17 MogenvpoBaHHe MarHUTHBIX N0JIel NOCTOSAHHBIX MarHUTOB
18 OnbIT IpcTesa
19 MarHuTHoOe 1oJie ToKa JJIeKTPOMarHuT
20 JlelicTBHe MarHUTHOTO I10Jis1 HA NPOBOJHUK C TOKOM
21 dnekTponBUraTesb IOCTOSAHHOIO TOKA
22 HccnepoBaHue SBJEHHUSA 3JIEKTPOMAarHUTHON WUHAYKIUH.
23 OnbiThl ®apages
24 3aBHMCUMOCTb HallpaBJIeHUS HHAYKIJMOHHOTO TOKa OT YCJI0BUH
ero BOSHUKHOBEHHUS
25 JseKTporeHepaTop MOCTOSTHHOTO TOKa
JlabopamopHble pab6omuvl u OnbIMbl
1 OnbITHI O HAGJIIOAEHUIO 3JIEKTPU3AI MU TeJ UHAYKIHEN U TPU
CONPUKOCHOBEHHUH
2 HccnenoBaHUe feliCTBUSA 3JIEKTPUYECKOTO M0JISI HA IPOBOJAHU-
KU U JUIJIEKTPUKU
3 Coopka u npoBepKa paboThl 3JeKTPUUECKOH I[eNU MOCTOSIHHOTO
TOKa
4 NsMmepeHUe U peryJupoBaHHe CUJIbl TOKA
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5 U3MepeHue U peryJiMpoBaHue Halps>)KeH U
6 HccienoBaHue 3aBUCUMOCTH CHJIbI TOKa, HAYILETO0 4epe3 pe-
3UCTOp, OT CONPOTHUBJIEHUA PE3UCTOpPa U HANpPsHKeHUS Ha pesu-
cTope
7 OneITB], JE€MOHCTPUPYIOIIHME 3aBUCMMOCTb 3JIEKTPHUYECKOTO CO-
NPOTHUBJEHUS MPOBOJHHWKA OT €ero AJMHBI, IJIOUAAM Iolepey-
HOTO CeyeHUsI U MaTepHrasa
8 IlpoBepka nmpaBuJia CJ0XKEHUS HaNpPsS>KEHUW NpU INocjaenoBa-
TeJIbHOM COeJJMUHEHHUH [IBYX Pe3UCTOPOB
9 IlpoBepka npaBuJa AJid CUJIbI TOKA NPU NapaljieJIbHOM COoellv-
HEHUU PE3UCTOPOB
10 OnpepnesieHHe paboOThl JIEKTPUIECKOTO TOKA, UAYIIEro yepes
pe3ucTop
11 OnpegesieHHe MOLIHOCTU 3J1€KTPUYECKOTO TOKA, BblAeJAeMOU
Ha pe3ucTope
12 HccnepnoBaHre 3aBUCUMOCTH CHUJIbI TOKA, UAYIIETro yepes JaM-
MOYKY, OT HallpsI>KeHUS Ha HeH
13 Onpepenenue KII/l HarpeBaTess
14 HccnepoBaHWe MAarHUTHOIO B3aMMOJEHWCTBUS MOCTOSTHHBIX Mar-
HUTOB
15 Hi3yyeHue MarHUTHOTO IOJI1 NOCTOSAHHBIX MarHUTOB IPHU HUX
o0'beJMHEHUHU U pa3/ieJIeHUH
16 HccnepoBaHue felCTBUA 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpeJIKy
17 OnbIThl, AEMOHCTPUPYIOIHME 3aBUCHUMOCTb CHJIbI B3aUMO/JEHN-
CTBUSA KaTYLIKH C TOKOM M MarHyuTa OT CHUJIbl TOKa U HallpaBJie-
HHUS TOKA B KaTyLIKe
18 U3ydyeHue felCcTBUSA MAarHUTHOTO M0JIS1 HA IPOBOJAHUK C TOKOM
19 KoHcTpyupoBaHHe U HU3y4YeHHe PaboThl 3JeKTPOojABUraTe/Is
20 U3mepenue KI1/| as1eKTpo/iBUTaTe/IbHOM YCTaHOBKH
21 OnbIThI IO KCCA€0BAaHUIO ABJIEHUSA 3JIEKTPOMarHUTHOU HHAYK-
LIMU: UCCeJjOBaHUe U3MeHEeHU N 3HaYeHUs U HallpaBJIeHUs UH-
AYKIMOHHOTO TOKa

9 knacc

Pa3aen 8. MexaHu4YeCcKHe sIBJIEHUSA

MexaHnvyeckoe JBu)KeHUMe MarepuasbHad Todyka Cucrema OT-
cyéta OTHOCUTEJBHOCTH MEXAaHHUYECKOTO [BMKeHUsT PaBHoMepHoe
npsiMoJIMHEeNHOoe ABWXeHWe HepaBHOMepHOe MpPSMOJIMHENHOE JBU-
>keHue CpeJHsAsS U MIHOBEHHAasi CKOPOCTb TeJla NPU HepaBHOMeD-
HOM JIBH>KEHUU
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YckopeHne PaBHOycKOpeHHOe NpPsIMOJIMHeNHoe JBMxeHue CBo-
6oaHoe nagenre OnbiThl Manunes
PaBHOMepHOe ABM)XeHHe 0 OKpYXHocTH [lepvos u dacTtoTa 06-
pameHuss JIMHellHasA W yrjoBas cKopocTH lleHTpocTpeMHUTe/NBHOE
yCKOpeHue
IMepBbIit 3akoH HbroToHa BTopoi#t 3akoH HbioToHa Tperuit 3a-
KOH HploToHa [IpyMHIMN cCynlepno3uL MU CUJ
Cuuia ynpyrocty 3akoH ['yka Cujia TpeHUA: cuJia TPEHUS CKOJIb-
>KeHMUs], CUJla TPeHMUs N0KOos, Apyryue BU/bl TPeHU:A
CuJa TSKeCTHU U 3aKOH BCEMHUPHOTO TATOTEeHHUs Y CKOpeHHe CBO-
6oxHoro najgeHus /IBmkeHue miaHeT Bokpyr CosnHna (MC) IlepBas
KOCMHYecKas CKopocTb HeBecoMoCTb U eperpysku
PaBHOBecHe MaTepHaJbHOW TOYKH AOGCOJIOTHO TBEpJOe TeJso
PaBHOBecHe TBEPJOro TeJsia C 3aKpelJIEHHOW OCblo BpalleHus Mo-
MeHT cuJbl LleHTp TsxecTH
HMmnynbc Tena HsmeHenue umnyJsibca MMmnysbc cuibl 3akOH
CcoxXpaHeHHus UMIyJbca PeakTuBHOe ABHxKeHUe (MC)
MexaHuvyeckasi paboTa U MOIUHOCTb Pa6oTa CUJI TSXKeCTH, yIpy-
roctH, TpeHus CBsA3b 3Hepruu U paboTsl [loTeHMa/IbHAsA 3HEPTrUs
TeJla, NOAHATOrO HaJ, MOBEPXHOCThIO 3eMJM [loTeHIIMa/IbHAA aHep-
rvusi CckaTou npy>kuMHbl KuHertudeckada sHeprus TeopeMa O KHHe-
THUYECKOW 3HEePIruM 3aKOH COXpaHEeHUA MeXaHU4YeCKOW SHepruun
Hemoncmpauyuu
1 Hab6sojeHHe MeXaHU4Y€eCKOT0 JBUXKEHUS Tejla OTHOCUTENbHO
pPasHBIX TeJ OTCYETA
2 CpaBHeHHEe NyTEN U TPAEKTOPHUH JBUXKEHUsS OJHOTO U TOTO Ke
TeJla OTHOCUTEJIbHO Pa3HbIX TeJ OTCYETa
3 sMepeHHe CKOPOCTHU U YCKOPEHUS NPAMOJUHEHHOTO JBHXe-
HUSA
4 HccnepoBaHue NMPU3HAKOB PAaBHOYCKOPEHHOTO JBUXXEHUA
5 HabGurosieHue ABUKEHU s TeJjla [0 OKPYKHOCTU
6 Habsro1eHre MexaHUYeCKHUX IBJIeHUH, IPOUCXOAAILUX B CH- CTEME
orcuyéra «Tesexka» npu eé paBHOMEPHOM W YCKOPEHHOM
JBUXXEHUU OTHOCUTEJIbHO KabuHeTa GU3UKU
7 3aBUCUMOCTb YCKOpPEeHMs TeJsla OT MacChl TesJa U JeHCTBYHOLlel
Ha HeTo CUJIBI
8 HabsroaeHue paBeHCTBA CUJ NPU B3aUMOJAEUCTBUU Tel
9 M3MeHeHUe Beca TeJa IPU YCKOPEHHOM [ BMKeHUH
10 lMepepaya uMny/ibca NpyU B3aUMOLEHCTBUU TeJl
11 IIpeo6pa3oBaHMsA 3HEPTUH NPH B3aUMOJENCTBUHU TeJ
12 CoxpaHeHUe UMITYJIbCA IPU HEYIIPYTOM B3aUMO/LENCTBUU
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13 CoxpaHeHUe UMITyJibCa MPU abCOIIOTHO YIIPYroM B3auMO/eM-
CTBUU
14 HaGuro/ieHue peaKTUBHOIO JIBUXKEHUs
15 CoxpaHeHHe MeXaHUYECKON 3HEPTHUU NPU CBOOOJHOM MaJleHUU
16 CoxpaHeHHe MeXaHU4YeCKON 3Hepruy NpHU JBHKEHHUHU TeJsia Mo/
AercTBHEM NPY>KUHBbI
JlabopamopHble pab6omovl u OnbimMmbl
1 KoHcTpyHpOBaHHe TpaKTa AJi pasroHa M JlaJibHelllero paBHo-
MEepHOTrOo JIBM>KeHU LlapHuKa UJIH TeJIeXXKHU
2 OnpepesieHue cpeHEeN CKOPOCTH CKOJIbXKEeHUS 6pycKa UJIU IBU-
>KeHH s IapHKa 10 HAKJIOHHOH MJIOCKOCTH
3 OnpefesieHMe YCKOpeHUA TeJjla IPHU PaBHOYCKOPEHHOM JBHXKe-
HUU 10 HAaKJIOHHO! NJIOCKOCTH
4 WccnepoBaHue 3aBUCUMOCTHA NYTU OT BpeMeHHU IpPHU PaBHOYCKO-
pPeHHOM /IBM>XeHUH 6e3 HayaJIbHOM CKOPOCTH
5 lpoBepka runoTesbl: ecjay MPH PAaBHOYCKOPEHHOM JBHKEHUU
6e3 HavyaJbHOM CKOPOCTU NMYTH OTHOCATCS KaK pAJ, HEYETHDIX
4HuceJ, TO COOTBETCTBYKOIIHE NMPOMEXYTKH BpPeMeHH OJHHa-
KOBBI
6 UccienoBaHue 3aBUCHUMOCTH CUJIBI TPEHUSA CKOJIBXKEHUSA OT CHU-
JIbl HOpPMaJIbHOT O JlaBJIeHUA
7 Onpenenenne Ko3ddUILMEHTA TPEHUS CKOJIbXKEHUS
8 OnpejesieHure }ECTKOCTHU NPYKHUHbI
9 OmnpefeseHrde paboThl CUJIbl TPEHUS NPU PAaBHOMEPHOM JBHXKe-
HUU TeJla 110 TOPU30HTAJbHON NOBEPXHOCTH
10 Onpepesnenne paboThl CUJbl YIPYTrOCTH NMPU NOAbEME Ipy3ac
HCI0JIb30BaHUEM HENOABH>XKHOIO Y TOJIBUXKHOT'0 6JIOKOB
11 M3yyeHHe 3aKOHA COXpAaHEHUS SHEPTUU

Pa3gen 9. MexaHu4ecKkHe KoJieGaHM Y BOJHBI
Kosie6aTenbHOe fBuKeHHMe OCHOBHBIE XapaKTEePUCTUKHU KoJjleba-
HUH: IIepuoJ, 4acToTa, aMIINTyAa MaTeMaTH4eCKUH U NPYKHUH-
HbIM MasATHUKU [IpeBpalleHue sHEPruU NpHU KojaebGaTeJbHOM JBU-
>KeHUH
3aTtyxawliuue KosiebaHUsI BboiHYKAeHHbIe KoJjiebaHUsi Pe3oHaHC
MexaHu4ecKkue BoJIHbI CBOMCTBA MeXxaHU4YeCKUX BOJIH [Ipo-
JOJIbHBIE U TIoNlepeyHble BOJIHbI /lJIMHA BOJIHBI U CKOPOCTb €€ pac-
npocTpaHeHHUs1 MexaHU4YeCcKHe BOJIHBI B TBEPIOM TeJle, ceicMUYe-
ckue BoJsiHbI (MC)
3Byk 'poMkocCTh 3ByKa M BbicOTa TOHa OTpakeHue 3Byka WH-
$pasByK U yIbTPa3ByK
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HHdemoncmpayuu

1 HabsroneHue kosiebaHUH TeJs NoJ JeHCTBHUEM CHJIbI TSKECTH
W CUJIBI yIPYTOCTH

2 HabawoaeHue kos1e6aHUM rpy3a HA HUTH U Ha IPY>KUHE

3 Haburo/ieHMe BBIHYK/AeHHbIX KoJle6aHHUH U pe30HaHca

4 PacnpocTpaHeHHe NPOJOJbHBIX U NONEpPeYHbIX BOJIH (Ha MoJe-
JIn)

5 Ha6uroaeHue 3aBUCUMOCTH BbICOTHI 3BYKa OT YaCTOThI

6 AKyCcTUYeCKUU pe30HaHC

JlabopamopHble pab6omuvl u OnbIMbl

1 OnpepesieHMe 4acTOThHI M IepHO/ia KOJebaHUH MaTeMaTU4eCKO- T'0
MasiTHUKaA

2 OnpepeJsieHUEe 4YACTOTHI U IepUoa KoJie6baHUH PY>KUHHOTO Ma-
ATHUKA

3 UccneoBaHMe 3aBUCUMOCTHY ITepUo/a KoJIeGaHUM MOABEIIEHHO- I'0
K HUTH I'pysa OT AJIMHBI HUTH

4 WccnepoBaHue 3aBUCUMOCTH Neproa KojebaHUH NPYKUHHOTO
MassTHUKa OT Macchl Irpysa

5 [IpoBepka He3aBUCHMOCTHU Ilepuoja KojebaHUH rpysa, nojase-
LIEHHOT'0 K HUTH, OT Macchl rpysa

6 OMBITHI, JEMOHCTPUPYIOLIHE 3aBUCHUMOCTb IepHU0/ia KOJIeGaHU MU
NPYy>KUMHHOTO MasTHHUKa OT MaccChl Irpy3a M >XECTKOCTH MNpy-
>KUHBI

7 HW3MepeHHe ycKOpeHHUsI CBOGOJHOTO NaJeHus

Paszzgesn 10. d/1eKTpOMarHMTHOE OJIe M 3JIEKTPOMArHUTHbIE BOJIHbI
J/IeKTPOMAarHUTHOe IoJie JJeKTpOMarHuTHble BOJIHbI CBOMCTBa
3JIEKTPOMArHUTHbIX BOJIH Illkasia 3JieKTpOMarHUTHbIX BOJIH Hc-
MM0JIb30BaHHUE 3JIEKTPOMATrHUTHBIX BOJIH JJIsi COTOBOU CBSI3U
JnekTpoMarHutHasa npupoga cBeta CkopocTb cBeTa BoJsiHOBBIE
CBOMCTBA CBeTa
Hdemonucmpayuu
1 CpoiicTBa 3J1IeKTPOMarHUTHBIX BOJIH
2 BosiHOBBIE CBOMCTBA CBETa
Jlabopamopuvie pab6omovl u onvimwvl
1 U3y4yeHuHe CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOLLbIO MO-
6uabHOTO TesedpoHa

Pa3aen 11. CBeTOBBIE SIBJIEHUST

JlyyeBass mozesib cBeTa UcTouHukU cBeTa [IpsiMosiMHelHOe pac-
npoctpaHeHHe cBeTa 3aTMeHUs CosiHLA U JIyHbl OTpakeHH e cBe- Ta
[Inockoe 3epkasio 3aKOH OTpaXeHHUs cBeTa
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[IpesioMmnieHne cBeTa. 3aKOH NpesioMJeHUs cBeTa. [losHoe BHY-
TpeHHee OTpakeHUe cBeTa. Mcrnosib30BaHUE IMOJHOTO BHYTPEHHErO
OTpakeHUsl B ONITUYECKHUX CBETOBOAX.

JlnH3sa. Xopx nydeit B inH3e. OnTHYeckas cucteMa ¢oToanmnapa-
Ta, MUKpockona u tesieckona (MC). I'ta3 kak onTu4yeckasi CucTeMa.
B/1M30pyKOCTb U Ja/IbHO30PKOCTb.

PazsioxkeHue 6esoro ceera B crieKTp. OnbiThl HbloTOHA. Ciloxke-
HHUe CIIeKTpaJIbHBIX 11BeTOB. /lucnepcus cBeTa.

HHemoncmpayuu

1.
2.

O O N ok

10.
11.
12.

[IpaMo/inHeliHOe paclnpoCcTpaHeHHUe CBeTa.

OTpakeHHe cBeTa.

[TosryyeHne n306pakeHUH B IJIOCKOM, BOTHYTOM U BBINYKJIOM
3epKaJax.

[IpesiomieHue cBeTa.

OnTu4yecKu CBETOBOJ.

Xop siydyeli B cobuparolei JIMH3e.

Xoz nydel B pacceuBarollel JINH3e.

[TonnyyeHHe n306pakeHU N C IOMOIIbIO JIMH3.

[IpyHuun fgedctBusa poToanmapaTta, MUKPOCKOIIA U TeJIeCKO-
na.

Mojensb ria3sa.

PassioxxeHue 6esioro cBeTa B CIIEKTP.

[TosrydyeHHe Gesioro cBeTa IPH CJI0XKEHHU CBETA Pa3HbIX 11BETOB.

Jlabopamopnusie pabomst u onvimol

1.

2.

vk

o

HccnepoBaHre 3aBUCUMOCTH yIJla OTpaKeHHsA CBETOBOrO JIydya
OT yrJ/1a NajleHus.

H3ydyeHHe XapaKTepUCTHUK U306paXkeHHsI IpeJiMeTa B IIJIOCKOM
3epkaJie.

UccnenoBanre 3aBUCHMOCTH yrJa NMpeJOMJIEHUs CBETOBOIO JIy-
4ya OT yrIJia NaJleHUs Ha FPaHuIle «KBO3AyX—CTEeKJI0».
[TosyyeHHe n3ob6pakeHUH C IOMOLIbIO cOGUparoLell JUH3HI.
OnpegeneHre GOKYCHOTO PACCTOSTHUS U ONTUYECKON CUJIBI CO-
Guparoleu JIMH3bI.

OnbITHI 10 Pa3JIOXKeHHUIO 6eJI0ro CBeTa B CIIEKTP.

OnbIThHl 10 BOCIPUATHIO I|BeTa NpeAMeTOB NPU UX HAGJIIOJeHUN
yepes I1BeTOBble PUJIBTPHI.

Pa3zjaen 12. KBaHTOBBIE AIBJICHUA

OnbiTel Pezepdopaa u nyiaHeTapHasi MoJiesib aToMa. Moesib aTo-
Ma bopa. McnyckaHue U norJiolieHde cBeTa aToMoM. KBaHTBI. JIu-
Hel4yaTble CIIeKTpBHL.

PaguoaktuBHOCTB. Asbda-, 6eTa- U ramma-usaydeHusa. CTpoe-
HHe aTOMHoOro sapa. Hyk/ioHHas Mo/ies1b aTOMHOTrO siipa. M3oTonsl.
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PaguoakTuBHBIEe npeBpauleHusd. [lepuoj moJsypacnajga aTOMHBIX
aznep.

ApepHble peakMU. 3aKOHbI COXpaHEHHUS 3apsJ0BOT0 U MacCOBO-
ro yuvces. JHepPrus CBsA3U aTOMHBIX sA7ep. CBsA3b Macchl U 3HEPTHUH.
Peaknuu cuHTesa u geseHus aaep. Uctounuku sHepruu CosHIA U
3Bé3n (MC).

ApepHas aHepreTHKa. /JlecTBUS palu0aKTUBHBIX U3JIy4YeHUH Ha
>)KHUBbIe opranusmel (MC).

Hemoncmpauyuu
CnekTpbl U3JIy4YeHHs U MOTJIOLLeHHUH.

CnekTphl pa3/JIMYHbIX Fa30B.

CnekTp BogOpoJa.

Hab6sroneHue TpekoB B KaMepe BusibcoHa.

PaboTa c4éTuyMKa UOHHU3UPYIOLINX U3TyIYEeHU .

Perucrtpanus u3jydeHUs NPUPOSHBIX MHHEPAJOB U NPOAYK-
TOB.

Jlabopamopnusie pabomst u onvimol

1. HaGsoeHHe CIJIOLWIHBIX U JUHEHYATbIX CIIEKTPOB H3Jy4de-

HUS.

2. UccniepoBaHue TPEeKOB: U3MEPEHUE SHEPTUU YaCTULbI 11O TOP-

MO3HOMY IyTH (1o ¢poTorpadusam).

3. U3MepeHue pajHoaKTHUBHOro ¢oHa.

ok wh e

IloBTOpPHUTE/ILHO-06061AI0IIUI MOAY/Ib

[loBTOpUTENBHO-00001AIOIIMI MOAYJIb NpeJHa3HaYeH JJs CHU-
cTeMaTHu3alud U 0600lIeHUsA NPeJMETHOr0 COJlep>KaHUs U OIbITa
AesiTeJIbHOCTH, IPUOGPETEHHOTO IPH U3YYEHUH BCETO Kypca GU3U- KU,
a TakXe AJisi IOATOTOBKY K OCHOBHOMY I'OCyZJapCTBEHHOMY 3K- 3aMeHY
no pusuKe JJis1 060yIaOIIUXCS, BIOPABIIUX 3TOT y4eOHBINA MpeaMeT.

[Ipu n3y4yeHUH JAHHOIO MOJYJIA PeajUu3yloTCsa U CUCTeMaTHU3U-
pYIOTCS BUABI lesITeJbHOCTH, HA OCHOBE KOTOPBIX o6ecleynBaeTcs
JOCTH>XeHHe NpeJAMeTHBIX U MeTalpeJMeTHBIX IJIaHUPYEMBIX pe-
3yJIbTAaTOB 00y4YeHUs1, GOPMHUPYeETCs eCTeCTBEHHO-HAay4yHash IpaMoT-
HOCTb: OCBOEHHE HAay4YHbIX MeTOJ0B HUCC/el0BaHUsA SBJEHUUN NMpPUpPO-
JAbl U TEXHUKH, OBJIaJleHUue YMEHUSAMU O0O6bACHATL QU3HUECKH e SB-
JleHUus, IpUMeHss NOoJIydeHHble 3HaHUf, pellaTh 3aJladd, B TOM
YyucJle KaueCTBEHHbIE U 3KCIIepUMeHTaJ/IbHbIe.

[IpyHUMNHA/NBHO JesATeJbHOCTHBIM XapaKTep JAaHHOTO paszeJsa
peajiusyeTcs 3a CYET TOrO, YTO ydaljuecs BBINOJHAIT 3aJaHus,
B KOTOPBIX UM IIpeJJiaraeTcs:
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6 Ha OCHOBe MOJIYYEeHHBIX 3HAaHUH pacrno3HaBaTb U HAY4YHO 06BbsC-
HATh PU3UYeCKHe sIBJIEHUS B OKpYXKallled MpUpoJie U TOBCe/-
HEeBHOM >KHU3HHU;

6 MCIOJIb30BaTb Hay4YHble METOJIbl MCCJIeOBaHUS QU3NYECKUX SB-
JIeHUH, B TOM 4HucJie JJis TPOBEPKU TMIOTE3 U MOJIyYeHHUs Teope-
TUYECKUX BbIBO/IOB;

6 O0'bSICHAITb Hay4YHbIe OCHOBBI HanboJiee BaXKHbIX JJOCTUKEHUH CO-
BpEeMEHHBIX TEXHOJIOTUH, HAalpUMep, NPAaKTUYEeCKOTO UCIO0Ib30-
BaHUSs pa3/IMYHbIX UCTOYHHUKOB 3HEPTHUH HAa OCHOBE 3aKOHa Ipe-
BpallleHUsl U COXpaHeHHs BCeX U3BECTHBIX BU/I0B S3HEPTHH.
Kaxkpass U3 TeM JaHHOTO pa3sjiesa BKJOYaeT 3KCIepUMeEHTaJlbHOE

HhccaeoBaHHe 0000IIAIOIEro xapakTepa. Paszmesn 3aBepiiaeTcs

MpoBeleHUEM JUArHOCTUYECKON U OLIEHOYHOH paboThl 3a KypC OcC-

HOBHOM IIKOJIBI.
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NAHUPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOI'O NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOIO OBLLEF0 O6PA30OBAHUA

HsyuyeHue yuye6HOro npeamera «PH3HMKa» Ha YPOBHE OCHOBHOIO
o61ero o6pa3oBaHUsA JOJKHO oGeclleduBaTb JOCTHXKEHUE CJeAylo-
IIMX JIMYHOCTHBIX, MeTalpeJMeTHBIX U NpeJMeTHbIX 06pa3oBaTeJib-
HBIX pe3yJIbTaTOB.

JIMMHOCTHbIE PE3Y/IbTATbI

Ilampuomuueckoe 6ocnumanue:

—IposBJeHHe HHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCHUICKOU GU3NYEeCKON HAYKH;

—IIeHHOCTHOE OTHOLIEeHHEe K [JOCTHXKEHUSIM POCCUUCKUX yué-
HbIX-QHU3UKOB.

I'pasicoanckoe u OyxoeHo-npaécmeennoe ocnumanue:

—TrOTOBHOCTb K aKTUBHOMY y4aCTHIO B OOCYKJEHUU OOGLIeCTBEHHO-
3HAYUMBbIX U 3TUYECKUX NPO6JIeM, CBSI3aHHBIX C MPAKTHYECKHUM
MpUMEHEHUEM JOCTHKEeHUN PU3UKHY;

—O0CO3HaHUEe BaXXHOCTU MOPaAJbHO-3TUUYECKUX NMPUHLUIOB B Jes-
TeJIbHOCTH Y4YEHOTO.

Dcmemuueckoe 6ocnumanue:

—BOCIIPUSATHE 3CTETUUYECKHUX KaueCcTB pU3UIECKON HAyKHU: eé rap-
MOHUYHOI'O NOCTPOEHHS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
Ilennocmu nayunozo noznanun:

—O0CO3HaHUeE IEHHOCTU PU3HNIYeCKONH HAayKHU KaK MOIIHOTO UHCTPY-
MeHTa MO3HaHUsI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEM -
el cocTaBJsiolel KyJabTYyphbl;

—Ppa3BUTHE HAYYHOU JIIO603HATEJbHOCTH, UHTEpeca K Uccae 0Ba-
TeJIbCKOU JesTeJbHOCTH.

Dopmuposanue Kyaiomypsl 300Pp08bs1 U IMOUUOHAILHOZO
onazononyuus:

—O0CO3HaHUE LIEHHOCTU 6e30IMacHOro 06pasa KHU3HU B COBPEMEHHOM
TEeXHOJIOTUYECKOM MHPe, BaXKHOCTH MpPaBUJ 6Ge30MacHOro IMmoBe/e-
HUs Ha TPAHCHOPTE, HA JOPOrax, C 3JIEKTPUIECKHUM U TEMJIOBbIM
06Opy/ZlOBaHUEM B JIOMALIHHUX YCA0BHSIX;

—chOopMUPOBAHHOCTbL HaBbIKa pedJieKCHH, MpU3HAHHE CBOEro mpa-
Ba HAa OLIMOKY M TAKOrO Ke IIpaBa y Apyroro 4yeyjoBeKa.
Tpyoosoe eocnumanue:

—AaKTHUBHOE y4yacTHe B pelleHUU NMPaKTHYeCKUX 33/lad (B paMKax
CceMbH, IIKOJIbI, TOpPOJa, Kpasi) TEXHOJOTMYECKONW U COIUAIbHOU
HaAIpaBJIEHHOCTH, TPEOYIUIUX B TOM YUCIe U PU3UUYECKUX 3HA-
HUY;
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—WHTepecC K NMPaKTUYeCKOMYy HU3y4YeHUI0 Npodeccuil, CBSI3aHHBIX
¢ dU3UKOH.

DKkonozuueckoe 6ocnumanue:

—OpHeHTAalMA Ha NpuMeHeHHe U3NYECKUX 3HAHUU [IJIs1 pellleHUsl
3a/1a4 B 06J1aCTH OKpY»Karollel cpe/ibl, JIAHUPOBAHUS NTOCTYIIKOB
Y OLIeHKH UX BO3MOXKHBIX IOCJAEeCTBUH Jis1 OKpY>Kalollel cpesbl;

—OCO3HaHWe TIJ106aJbHOr0 XapaKTepa 3KOJIOTUYECKUX MHpoGJieM
U yTeHN UX pelleHUs.

Aoanmayuna ooyuarouiezocs K UsMEeHAIOUUMCA YC108U-

AM COUUAIbHOU U NPUPOOHOI CPeObl:

—MOTPe6HOCTh BO B3aUMOJEWCTBUU NPU BBINOJHEHUU HCCJIe0Ba-
HUHA U NPOEKTOB (PU3NUYECKOW HAINPaBJIEHHOCTH, OTKPBITOCTb
ONBITY U 3HAHUSIM JPYTUX;

—TMOBBILIEHHE YPOBHS CBOEU KOMIIETEHTHOCTH Yepe3 MpaKTHU4Ye-CKYI0
JedaTeJbHOCTb;

—ImoTpe6HOCTh B POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uuce dpop-
MYJIMPOBATh UJE€H, MOHATHUS, TUNOTE3bl 0 QU3UUYECKUX 00bEKTaX
U sIBJIEHUSX;

—o0co3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTeH
B 06/1acTU QU3UKY;

—IJIAHUPOBaHHE CBOEro pa3BUTHS B IPUOGPETEHUHN HOBBIX QU3U-
YyeCcKUX 3HaHUH;

—CTpeMJIeHUEe aHaJMU3UPOBaTh U BBISBJATH B3aUMOCBA3U NMPUPO-
bl 00IIeCTBAa U 9KOHOMHUKH, B TOM YUCJIE C UCIIOJIb30BaHUEM QU-
3U4YEeCKHUX 3HAHUU;

—OLleHKa CBOUX JAEWCTBUH C YYETOM BJIMSHHUSA HA OKPY KAIOLLYIO0
cpeZly, BO3MOXXHBIX IJ106a/bHbIX NTOC/EICTBUH.

METANPEAMETHbBIE PE3Y/IbTATbI

yHMBepcaﬂbele Nno3HaBaTeJ/IbHbIE AeﬁCTBMH

ba3zoevie nozuueckue oeiicmeus:

—BBISAABJIITh U XapaKTepU30BaTh CylleCTBEHHble NMPU3HAKH OObEK-
TOB (IBJIEHUI);

—YyCTaHaBJIUBaTh CYylleCTBEHHBIN MPU3HAaK KJacCUPUKAIIUH, OCHO-
BaHUs [J1s1 060011eHUsI U CPaBHEHUS;

—BBbISABJISITh 3aKOHOMEPHOCTH U NMPOTHUBOpPEYUs B paccMaTpHBae-
MbIX paKTax, JaHHBIX U HAGJII0IeHUSX, OTHOCSIIUXCSA K GU3UYe-
CKHM SIBJIEHUSIM;

—BBISIBJIITh MMPUYUHHO-CJIE[ICTBEHHbIE CBSI3U NPU H3YYEeHHUH PU3HU-
YeCKUX SIBJIEHUM U MPOLECCOB; AeaTh BbIBOJbI C HCHOJIb30BaHU-
eM [JeAYKTUBHBIX U HWHAYKTUBHBIX yMO3aKJ/JHOYE€HWUH, BbIJBUTATh
TUIOTE3bl 0 B3aUMOCBS3AX PU3UUECKUX BEJIUYUH;
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—CaMOCTOAITEJIbHO BBIOMPATb CHOCO6 pelleHHs Yy4eGHOU ¢usuye-
CKOH 33/1auM (CpaBHEHHE HeCKOJIbKMX BAPUAHTOB pelIeHH s, BbI- 60p
HauboJiee NOAXO/SAIIETO C YUETOM CaMOCTOSATE/IbHO BblJleJIeH- HbIX
KpUTEPHUER).

Ba3zoebie uccneoosamenvckue oeicmaeust:

—HCHOJIb30BaTh BONPOCHI KaK HMCCAeJ0BaTeJbCKUW HHCTPYMEHT
MO3HAHMUS;

—IMpPOBOJUTH MO CAMOCTOSITEJIbHO COCTABJIEHHOMY IJIaHY OMbIT, He-
C/I0XKHBIA PU3UYECKUN ISKCHEPUMEHT, HeGOJIbIIOe HCCeJj0BaHUe
du3n4eCcKOro siBJEHUS;

—OLleHUBaTh HAa NPUMEHUMOCTb U JOCTOBEPHOCTb UH}OpMaLHIo,
MOJIyYEeHHYIO0 B X0/i€ UCCJIeI0BAHUS UJIH 3KCIIEPUMEHTA;

—CaMoCTOsITeJIbHO GOPMY/IMPOBAaTh 060OIIEHUS W BBIBOJBI MO pe-
3yJibTaTaM MPOBeJEHHOTO HaGJII0/IeHUs, ONbITA, UCCJIeJOBAHUS;

—IpPOTHO3UPOBATh BO3MO>KHOE JaJjibHelllee pa3BUTHe PU3HUIECKUX
MPOILECCOB, a TAKXKE BbIJIBUTaTh MPE/NO0JIOKEHUS 06 UX PAa3BUTUU
B HOBBIX YCJIOBUAIX U KOHTEKCTAaX.

Paooma ¢ ungpopmavueii:

—IpUMEHSTh Pa3JIUYHble MEeTO/bl, HHCTPYMEHTHhI U 3alPOCHI MPHU
MoucKe U 0T6Ope UHPpOpMaLUU UJU JAaHHBIX C YYETOM IpPeJio-
>KeHHOU yyeOHOM GU3UUYECKOU 3a5a4U;

—aHaJIM3UpPOBaTh, CUCTEMATH3UPOBATh U HHTEPHPETUPOBATH WH-
dopmManuio pa3IMYHbIX BUZOB U GOPM MTpeiCTaBIEHHUS;

—CaMOCTOSITEJIbHO BbIOUPATh ONTHUMaJIbHYI0O pOpMy IpejcTaBJie-
HUSA UHPOpMAIMM U UJLJIIOCTPUPOBATh pelllaeMble 337a4Uu He-
CJIO)KHBIMHM CXeMaMH, AuarpaMMaMH, HHOU rpaduKoN U UX KOM-
OUMHALUAMH.

YHMBEpPCa/IbHbIE KOMMYHUKATUBHbIE AEMCTBMA

Oowenue:

—B XoJie 00CyX/JeHUsl y4eOHOro MaTepuala, pe3yJbTaToOB Jabopa-
TOPHBIX pabOT M NPOEKTOB 33/laBaTh BOMPOCHI MO CYLIECTBY 006-
Cy/JjlaeMOH TeMbl ¥ BbICKa3blBaThb H/JleH, HalleJIeHHble Ha pellle- HUe
3a/la4M U NoAjepraHue 6aroxesaTebHOCTU OBILEHUS;

—CONOCTAaBJATb CBOU CYXXJEHHUS C CY>KIEHUSIMHU JPYTUX YYaCTHHU-
KOB JiHaJiora, 06Hapy»KMBaThb pa3/iM4yre U CXOJCTBO O3ULIUMH;

—BBIPAXKaThb CBOIO TOYKY 3pEHUs B YCTHBIX U TUCbMEHHBIX TEKCTAX;

—ny6/JMYHO NpPeACTaBJIATDh pe3yJbTaThl BbINOJHEHHOIO pU3UYECKO-
ro onbITa (3KCIEPHUMEHTA, UCCIeN0BaHUS, IPOEKTA).
Coemecmuasn oesmenvHocms (compyoHuuecmaeo):

—MOHUMAaThb U MCIOJIb30BAaTh NPEUMYLeCTBA KOMaHAHONW U UHAU-
BH/IyaJIbHOM paboThl NpPH pelleHHWH KOHKpeTHOH ¢u3ryeckoi
Mpo6JIeMbI;
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—IpPUHUMaTb LieJJM COBMECTHOW JesATeJbHOCTH, OPraHW30BbIBATb
JeHCTBUA 10 eé JOCTHIXKEHHIO: paclpefiesisiTh POJIH, 06CYKJaTh
MpOLeCcChl U pe3yJibTaTbl COBMECTHON paboThl; 060611aTh MHEHUS
HeCKOJIbKUX JII0Jel;

—BBINOJHATH CBOIO 4acTb paboThbl, JOCTUrasd KauyeCTBEHHOTO pe-
3yJbTaTa M0 CBOEMY HallpaBJIEHUIO U KOOPAUHUPYS CBOU Jei-
CTBHUS C APYTUMHU YeHaMHU KOMaH/[bl;

—OIleHUBaTb KauyeCTBO CBOET0 BKJIa/a B O6UIUH NPOAYKT 10 KpUTe-
pHAM, CAaMOCTOSATENbHO CHPOPMYJTUPOBAHHBIM YYaCTHUKAMHU B3a-
MMO/IeCTBUS.

YHMBEpCa/IbHbIE PETYNATUBHBIE AEMCTBUA

Camoopzanusayus:

—BBbIABJIATb IP0GJeMbl B }KU3HEHHBIX U Y4eOHbIX CUTyallUAX, Tpe-
OYIOIIUX AJiS1 pelieHUusI GU3UUeCKUX 3HAHUY;

—OpHEeHTHUPOBATbCA B Pa3/JIMYHBIX NOJAX0AAX NPUHATUA pellleHUuHn
(MHAMBUAYa/bHOE, IPUHATHUE pellleHHs B I'pyIlNe, IPUHATHE pe-
HIEHUU rpynmnoun);

—CaMOCTOSITEJbHO COCTaBJIATb aJrOPUTM pelleHUs GU3UYECKOU
3aZlay WJIM IJIaHa UCCJIeLOBaHUA C YY€TOM UMEIOLUXCS pecyp-
COB M COOGCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTh NpejJara-
eMble BApHUAHThI pellleHUH;

—/JieJ1aTb BbI6OP U 6paTh OTBETCTBEHHOCTD 33 pellleHHe.
Camoxonmpons (pedpnexcus):

—/aBaThb aJleKBaTHYIO OLleHKY CUTYal UM U NIpeJJiaraTh IJIaH eé U3-
MeHEeHH;

—O0O6BACHATD NPUYUHBI AOCTHXKeHHUA (HeJOCTHXKeHUs) pe3y/bTaToB
AesATeJbHOCTH, JaBaTh OLleHKY IPUOOPEeTEHHOMY ONBITY;

—BHOCUTb KOPPEKTUBHI B eI TEJbHOCTb (B TOM YMCJ/Ie B X0OJ BBINOJI-
HeHHA (U3UYECKOIo MCCIeJ0BaHUs WJIM NpPOeKTa) Ha OCHOBe HO-
BbIX OOCTOSITE/IbCTB, MU3MEHHUBIIUXCA CUTYaLU{, YCTAaHOBJEHHBIX
OIIMG0K, BOSHUKIIUX TPYAHOCTEH;

—OlLleHMBaTb COOTBETCTBHE pe3yJibTaTa LjeJId U YCIOBUSM.
Omoyuonanvnvliit unmennexkm:

—CTaBHUTb ce6s1 Ha MeCTO Apyroro yejoBeKa B Xo/ie Cliopa UJH JHUcC-
KyCCUM Ha HAay4HYI0 TeMY, IOHUMATb MOTHBBI, HAMEpPEHHUs U JIO-
TUKY A pyTroro.

IHpunamue ceon u opyzux:

—IpU3HABaTh CBOE MPaBO Ha OLIMOKY NMPU pelieHUuu PU3UYECKUX

3a/la4y UJIM B yTBEPKJEHHsIX Ha Hay4yHble TeMbI U TaKOe >Ke [IpaBo

Apyroro.
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NPEAMETHBIE PE3Y/IbTATbI

7 knacc

[IpeaMeTHBIe pe3yabTaThl Ha 6A30BOM YPOBHE JOJDKHBI OTpaXkaTh
cOOpPMHUPOBAHHOCTD y 00YYAIOIIUXCA YMEHUH:

—MWCNOJIb30BaTh NOHATUS: GU3UUYECKHE U XUMHUYECKHe sIBJIEHUS;
HabJIIOIeHU e, SKCIIEPUMEHT, MO/I€J1b, TUINIOTE3a; €AUHUIbI QU3 U-
4YeCKHUX BEeJIMYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSA Bellle-
cTBa (TBEpAoOE, XKUAKOe, ra3006pa3Hoe); MeXaHU4YeCcKoe ABUXKeHUe
(paBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJIMHENHOE), TPAaeKTOpU4,
paBHOZeHCTByWOIIAA CUJI, Aedopmaliuda (yrnpyras,, miacTudeckas),
HEeBeCOMOCTb, COOOIIAKIIINECs COCYAbI;

—pasnuyaTth gBiaeHUus (Auddy3us; TeIsaoBoe JBUKeHHEe YacCTHI Be-
IIeCTBa; paBHOMEpHOe /[IBMXKEHHWEe; HEepaBHOMEPHOE [BUXKEHUE;
MHepLHs; B3aUMOJIECTBUE TeJ; paBHOBeCHe TBEPJABIX TeJ C 3a-
KpeNnJIEHHOHM OCbl0 BpallleHus; nepejaya JaBJeHUs TBEPABIMU Te-
JIaMH, XKUJIKOCTSIMU U ra3aMu; aTMochepHoe JlaBjieHue; MJiaBa- Hue
TeJs; TpeBpallleHHUs MeXaHHYeCKOW 3Hepruu) Mo OMHCAHHK UX
XapaKTEPHBIX CBOUCTB U Ha OCHOBE OMBITOB, J€MOHCTPUPYIO- IUX
JaHHoe PpU3UUYECKOE SIBJIEHUE;

—pacno3HaBaThb MNPOsIBJIEHHE H3YYEeHHbIX (GU3UYECKUX SIBJIEHUU
B OKpY’KalollleM MHUPE€, B TOM Yucje pUusndecKkre IBJIEHUS B ITPU-
poJie: mIpuMepbl ABUXKEHUSI C Pa3/JIMYHBIMU CKOPOCTSIMU B »KUBOU
Y HEeXXUBOU MPUPOJiE; AEeUCTBUE CUJIbI TPEHUS B MPUPOJE U TEXHU-
Ke; BJIMTHU e aTMOC(epHOTro JlaBJeHUs Ha )KUBOW OpraHU3M; ILJ1a-
BaHUe PbIO; pblyard B TeJie 4YesJOBeKa; NPU 3TOM IepeBOJUTH
NMPaKTUYEeCKyH 3a/ia4yy B y4eGHYH, BbIJEJSTb CylleCTBEeHHbIe
CBOHCTBa/MpHU3HaKU QU3NYECKUX SIBJIEHUH;

—OIUCHIBAaTh U3y4YEeHHbIe CBOWCTBA TeJ U PpU3UYECKUE SIBJIEHUS], UC-
noJib3ysl Gu3ndecKue BeJIMYUHbI (Macca, 06'b€M, IJIOTHOCTh Be-
1[eCTBa, BpeMs, NyTb, CKOPOCTb, CPEIHSAS CKOPOCTh, CUJIa yIpy-
TOCTH, CUJIA TSHKECTH, BeC TeJia, CUJia TPeHUs, iaBjieHre (TBEPaO-
r'o TeJa, >)KUJIKOCTH, ra3a), BbITAJIKUBAIOIAs CHUJIa, MeXaHHUYeCcKas
paboTa, MOUHOCTD, IJIEYO CUJIbl, MOMEHT CUJIbI, KO3bDUIUEHT
MMOJIE3HOr0 AENUCTBUS MeXaHW3MOB, KMHeTHYecKass U IOTEHIU-
aJibHas 3HEPTHUs); IPU ONMHUCAHUU MPABUJIBHO TPAaKTOBATh QU3U-
YEeCKHUU CMbICJ UCHOJIb3yEMbIX BEJIMUUH, UX 0603HAYEHUS U e/IU-
HULbl GU3UYECKUX BEJHUYHUH, HaXOAUThb (POPMYyJibl, CBSI3bIBAIO-
e NAaHHYH (PU3UYECKYH BEeJIMYUHY C APYTUMH BeJIMYUHAMHU,
CTPOUTH rpadrKH U3YUEeHHbIX 3aBUCUMOCTEN PUIUIECKUX BEJU-
YUH;

—XapaKTepUu30BaTh CBOUCTBA TeJl, U3UYeCKH e sIBJIEHUS U ITpollec-
Chbl, UCHIOJIb3Ysl IPaBUJIa CJOXKEHUS CUJ (BJI0JIb OJHOU NPSIMOW ),
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3aKkoH ['yka, 3akoH [lackass, 3akoH ApxuMe/[a, NPaBUJIO PaBHO-
Becus pblyara (6Ji10Ka), «30J10TOe IPaBHUJIO» MeXaHUKH, 3aKOH CO-
XpaHeHHUs MeXaHU4YeCKON 3Hepruy; Npu 3TOM JlaBaTh CJIOBECHYIO
$bopMy IMPOBKY 3aKOHA Y 3allMCbIBAaTh €ro MaTeMaTH4eCcKoe Bbl-
pakeHHUe;

—O00BSACHATH PU3HUECKHe sIBJeHUs, NIPOLlecChl U CBOMCTBa TeJl, B
TOM 4YHCJIe U B KOHTEKCTe CUTyalluil NpaKTUKO-OPHUEHTHPOBaH-
HOTO XapaKTepa: BBIABJATbE NPHUYHUHHO-CJIeCTBEHHbIE CBS3H,
CTPOUTH 00'bsiCHEHUE U3 1—2 JIOTUYECKUX LIAaroB C ONMOPOX Ha
1—2 n3y4yeHHbIX CBOWCTBA PU3NYECKUX SIBJEHUH, QU3UUECKUX
3aKOHa UJIM 3aKOHOMEPHOCTH;

—peLliaTb pacyéTHble 3a1a4yu B 1—2 nelcTBUS, UCNI0JIb3ys 3aKOHbI
u GopMyJibl, CBA3bIBawlMe PpU3NUECKHe BeJIMUMHbI: HA OCHOBE
aHa/Iu3a yCJOBHUS 3aJadd 3alMCbIBaTbh KpaTKoe YyCJOBHe, MOJ-
CTaBJIATH GU3MYeCKHe BeJUINHBI B GOPMYJIbl U IPOBOAUTH pac-
4éTbl, HAXOAUTH CIIPaBOYHbIe JaHHbIEe, HEOOX0AMMBIe /151 pellle-
HHUA 3ajJlay, OLleHUBAThb PeaJUCTUYHOCTH MOJIyYeHHOH ¢usnye-
CKOH BEJIMYUHBI;

—Ppacno3HaBaTb Np06eMbl, KOTOpble MO>KHO PeIIUThb IPU MOMOIIU
$U3NYeCKHUX MEeTO/I0B; B ONMCAHUHU HCCJeJJOBAaHUSA BbIJENATb MIPO-
BepsieMoe MpeAnoJioKeHue (TMnoTesy), pa3jindyaTh U UHTeEpIIpe-
TUPOBAThb IOJIyYeHHbIH pe3yJ/bTaT, HaXOJAUThb OLIMOKHU B XOJ€e
OIMBITA, ZleJ1aThb BBIBO/BI IO €T0 pe3yJibTaTaM;

—IpPOBOAUTH ONBITHI [0 HabGJIIOJeHHUI0 PU3NYECKUX SBJIEHUH WU
du3MUecKUx CBOUCTB Tes: GOpMyJUPOBATh NpPOBepsieMble Npes-
N0JIO’KEHUs, COGUPATh YyCTAaHOBKY W3 NpeJJIoKeHHOro 060py0Ba-
HHS, 3alIMUCBIBATh X0/, ONbITa U GOPMYyJIMPOBATh BbIBO/JbI;

—BBINOJIHATh NpsIMble U3MEPEHHsT PACCTOSAHUSA, BPEMEHH, MacCChl
TeJ1a, 06'bEMa, CUJIbl U TeMIlepaTypbl C UCI0Jb30BAHHEM AaHAJIOIO-
BbIX U LIMPPOBBIX NIPHOOPOB; 3alMChIBAaTh IOKa3aHHUA NPpUO6OPOB
Cy46TOM 33/JaHHOM aB6COTIOTHOMN MOTPEITIHOCTU U3MEPEHUH;

—IpOBOAUTH HCCJeJOBaHHE 3aBUCUMOCTH OJHON ¢u3nyecKod Be-
JIMYMHBI OT APYroH ¢ HCIOJIb30BaHUEM MPSAMBIX U3MepeHUH (3a-
BUCHMOCTHU NYTH PAaBHOMEPHO JBUXKYIErocs Teja OT BpeMeHU
JBHXKEHUS TeJla; CUJIbl TPEHUS CKOJIbXXEHUs OT Beca TeJla, Kaye-
CTBa 06Pa6GOTKU IOBEPXHOCTEH Tes1 U HE3aBHUCHMOCTHU CHJIBI Tpe-
HUSA OT IJIOIAAU CONPUKOCHOBEHMUS TeJl; CUJIbl YIIPYTrOCTH OT Y/ -
JIMHEHUS NPY>KHUHBbI; BbITAJKUBAIEH CUJIBI OT 06bEMa MOrpy-
>)KEHHOM 4YacCTH TeJla M OT MJIOTHOCTH XXUJKOCTH, €é He3aBUCUMOCTH
OT IJIOTHOCTH TeJsia, OT IJIyOGUHBI, HAa KOTOPYIO NOTPY>KEHO TeJlo;
YCJI0BUM NJIaBaHUS TeJl, yCJI0BUM paBHOBeCUs pblyara 4 6J10K0B);
y4acTBOBaTh B IJIAHUPOBAHHUM y4ebHOro Hccje[0BaHUsA, COOU-
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paThb YCTAaHOBKY U BBINOJIHATb U3MepPEeHMUs, clellys NpeasoKeH-
HOMY IIJ1aHy, GUKCHUPOBATh pe3y/bTaThbl N0JYYEeHHON 3aBUCHMO-
cTU GU3MYECKUX BeJIMYMH B BU/Jle IPeJJIO’KEHHbIX TabJIUI U rpa-
$uKOB, leslaTb BbIBO/JbI 10 pe3y/ibTaTaM HMCC/ae0BaHU;

—IpPOBOAUTH KOCBEHHble U3MepeHUs] QU3NYEeCKUX BeJHYUH (IJIOT-
HOCTb BellleCTBa XXUJKOCTH U TBEPJAOTO TeJa; CUJia TPeHUS CKOJIb-
’)KeHUd; JaBJieHHe BO3/lyXa; BbITAJKHWBamwllas CUJa, AeHCTBYIO-
11as Ha IOTPY>KEHHOEe B )KUJKOCTb TeJ10; K03GPHULIMEHT N0JIe3HO0-
ro JelcTBUSA NPOCTbIX MeXaHW3MOB), cjeAys MNpelJOKeHHOM
WHCTPYKIUH: IPY BbINIOJIHEHUH U3MepeHUH co6HUpaTh 3KCIepU-
MEeHTaJIbHYI0 YCTAaHOBKY U BBIYUCJIATH 3Ha4€HHe UCKOMOU BeJIu-
YUHBI;

—Co06/II0aTh NpaBuJa TEXHUKU 0e30MacHOCTH Npu paboTe c jabo-
paToOpHBIM 060pyA0BaHUEM;

—VyKasblBaTb NPUHIUIBI AeHCTBHUSA NPUOGOPOB U TeXHUYECKHUX
YCTPOWCTB: BeChbl, TEpMOMETp, AUHAMOMETP, COOOLIaI0LHecs Co-
cyzbl, 6apoMeTp, pblyar, NOJBH>KHBIN U HENOABUXKHbBIN 6JI0K, Ha-
KJIOHHas MJIOCKOCTb;

—XapaKTepHu30BaThb NPUHIUIIBI JeHCTBUS U3yYeHHbIX NIPHOOPOBU
TeXHHYeCKUX YCTPONCTB C ONOPOM Ha MX ONHCaHUA (B TOM 4YHC-
Jle: MOJUMUIIHHUKH, YCTPOUCTBO BOJONPOBOJAA, 'MApPaBIMYECKUN
npecc, MAHOMETD, BbICOTOMED, NIOPIIHEBON HACOC, apeoMeTp), UC-
M0JIb3ys 3HAHUS O CBOHCTBax pHU3NYeCKUX ABJeHUH U Heo6X0 -
Mble ¢pr3HYeCcKHe 3aKOHbI U 3aKOHOMEPHOCTH;

—IpHUBOAUTH NpUMepbl / HaXoAUTb HHOpPMALMI0O O NMpUMepax
MPaKTU4YeCKOI'0 MCIO0JIb30BaHUs GU3NUECKUX 3HAaHUH B NOBCeJ-
HeBHOM XU3HHU [ obecrneyeHUss 6e30MacHOCTU NpPHU obpalleHUHr
C IpU6GOpaMH U TEXHHUYECKHMH YCTPOMCTBAMH, COXpaHEHUS 3/10-
pPOBbS U COGJIIOlEHHUSI HOPM 3KO0JIOTUYECKOI0 NOBeIeHHS B OKPY-
»Karoleu cpefe;

—OCYILeCTBAATb OTOOP UCTOUYHUKOB UHGOpMaALMU B ceTu UHTepHeT
B COOTBETCTBUH C 3aJaHHBIM IOHCKOBBIM 3allpoOCOM, Ha OCHOBEe
MMeWIIMUXCA 3HAaHUW U IyTEM CpaBHEHUs1 pa3/INYHbIX UCTOYHU- KOB
BbIJleJIATh MHGOpMAlMI0, KOTopasi fABJseTC MPOTUBOPEYU- BOU
WJIM MOXKET ObITh HEIOCTOBEPHOM;

—MCI0J1b30BaTh NIPH BBINOJHEHUH y4eOHBIX 3alaHUH Hay4yHO-II0-
NyJASPpHYI0 JUTepaTypy $U3NIeCKOro cofep>kaHus, CIpaBOYHble
MaTepuaJsbl, pecypcol ceTd UHTepHeT; BjlaileTb IPpUEMaMU KOH-
CNeKTUPOBaHUSA TEKCTa, Ipeobpa3oBaHUsA MHPOPMALMU U3 OLHOHU
3HAKOBOU CHUCTEMBI B JPYTYIO;

—Co03/jaBaThb COGCTBEHHbIe KpaTKHe NMHMCbMEHHble U YCTHBIEe CO00lIe-
HUSl Ha OCHOBe 2—3 UCTOYHUKOB MHbOpMaLUU PU3UIYECKOTO CO-
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Jep>KaHUs, B TOM YHcJIe IyGJUYHO JeslaTh KpaTKHe COOGLIeHHUA O
pe3yJ/bTaTax NPOEKTOB UJM y4eOHbIX MCCAeJOBAHUM; TIPU 3TOM
rpaMOTHO UCIOJIb30BaTh W3y4eHHbIU NMOHATUWHBIN annapaTr Kyp-
ca GU3UKH, CONIPOBOXKAATh BBICTYILJIEHHE Ipe3eHTalluel;

—IIPHY BBINOJIHEHUU YUYeOHBIX MPOEKTOB U MCCJe[J0BaHUM pacnpeje-
JIATH 006513aHHOCTHU B I'pYyIIle B COOTBETCTBUHU C 1OCTaBJIE€HHBIMU
3aZladaMy, CJeJUTh 3a BbINOJIHEHHWEM IIJIaHa JelCTBUH, aJleKBaT-
HO OlleHUBAaTb COGCTBEHHbIN BKJIa/, B e TeJIbHOCTb IPYIIbI; BbI-
CTpauBaTb KOMMYHHKAaTHUBHOE B3aUMO/IeICTBHE, yUUTbIBast MHe-
HHe OKPY>KaloLHUX.

8 knacc

[IpesMeTHBIE pe3yabTaThbl Ha 6a30BOM ypOBHE JOJKHBI OTPaXkaTb
chOpMHUPOBAHHOCTD ¥ 00yYAIOIIUXCS YMEHUU:

—MHCHOJIb30BaTh MOHATHSA: Macca U pasMepbl MOJIEKYJI, TelJ0BOe
JBH>KeHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOsIHUSI BellleCTBa,
KpHUCTa/JInyecKle U aMopdHble TeJsa, HacbIleHHbI U HeHachbl-
LIeHHBIN Nap, BJAXXHOCTb BO3/JyXa; TeMIlepaTypa, BHYTPeHHAA
9Heprusd, TEeNJIOBOH JBUTATEJIb; 3JIeMeHTAapHBIN 3JIeKTPUIEeCKUI
3aps/, 3JeKTpHUiecKoe IoJie, IPOBOJHUKHU U JU3JEKTPUKH, IO-
CTOSIHHBIU 3JIEKTPUYECKHU U TOK, MarHUTHOE MOJIE;

—pas/nyaTh sIBJIeHHUd (TelJIoBOe pacliupeHHe/cKaTUe, TelJjole-
pefada, TenJioBOoe paBHOBeCcHe, CMadyMBaHUe, KallWJIJISIpHbIE B-
JIeHUs], UCcllapeHUe, KOHAeHcallysl, IJIaBJeHue, KpUCTa/lJIn3aLus
(oTBepAeBaHUE), KUIIEHUE, TeIjonepenada (TeNJa0NPOBOJHOCTb,
KOHBEKIUS, U3JlydeHHe); 3JleKTpusaluus TeJ, B3auMoJelcTBHe
3apA/Ji0B, [eHCTBHUSA 3JIEKTPUYECKOTO TOKAa, KOPOTKOe 3aMbIKa-
HYe, B3aUMO/JleliCTBHMEe MarHUTOB, JlelicCTBUe MarHUTHOI'O NOJIsiHA
NIPOBOJAHHUK C TOKOM, 3JIEKTPOMarHWTHasd UHAYKIUS) IO ONU-
CaHHMIO MX XapaKTepHBbIX CBONCTB U HAa OCHOBE ONBITOB, JleMOH-
CTPUPYIOLIHUX JaHHOe PHU3UYeCcKoe sIBJIEHHE;

—pacno3sHaBaTh NpPOsiBJIeHHEe U3Y4YeHHbIX GU3UYEeCKUX SIBJIEHUH
B OKpYy»KalollleM MUpe, B TOM 4ucjie pru3nyecKue SIBJIeHUs B IPHU-
poJie: IOBEPXHOCTHOe HaTsXKeHHe U KalUuJJIApHble SBJIeHHUS B
NIpUpo/ie, KPUCTa/JIbl B IpUpoje, nuaaydeHue CosHLa, 3aMep3a-
HHe BOJIOEMOB, MOpPCKHe OpH3bl, 06pa3oBaHUE POCHI, TyMaHa,
HHes], CHera; 3JleKTpHUYecKye sBJIeHUA B aTMocdepe, 3J1eKTpHUye-
CTBO >KHBbIX OPraHU3MOB; MarHUTHoOe MoJie 3eMJIy, Apeid nosto-
COB, pOJIb MarHUTHOTO NOJIA AJIS >KU3HU Ha 3eMJle, I0JISPHOEe CU-
sAHHe; IPH 3TOM IIepeBOJUTh NPAKTHYECKYIO 3a/layy B y4eOHYIO,
BbIJIeJISITh CylleCTBEHHble CBOMCTBa/NMpHU3HaKU GU3NUYECKUX SB-
JIEHUH;
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—OIUCHIBATh U3y4YEeHHbIe CBOWCTBA TesJ U PU3UYECKHE SIBJIEHUS, UC-
noJsb3ysd ¢GU3UYecKHe BeJWYUHBbI (TeMIepaTypa, BHYTpPEHHSA
3Heprus, KOJN4eCTBO TEIJIOTHI, YAeJbHas TENJOEMKOCTh Bellle-
CTBa, yJeJibHas TENJIOTA IJIaBJIEHUs], y/leJIbHas TelJ0Ta Napooo6-
pa3oBaHus, yAeJbHas TEIJIOTa CrOpaHUs TOIJIUBA, Ko3dodunm-
€HT I0JIE3HOr0 JeHCTBUA TENJIOBOW MaIlUHBbI, OTHOCUTEJbHAs
BJIQXKHOCTb BO3/lyXa, 3JIEKTPUYECKHUH 3aps], cujia TOKa, 3JeK-
TpUYecKoe HalpsKeHUe, CONMPOTHUBJIEeHUE NMPOBOJHHUKA, YAeJbHOE
CONPOTUBJIEHHE BEIECTBA, pab0Ta U MOLIHOCTb 3JIEKTPUUECKOT O
TOKa); MpPU ONHCAHUU NPABUJIBHO TPaKTOBaTb GU3UUYECKUUN
CMBICJI UCIIOJIb3YEeMbIX BEJIMYNH, 0003HAYEHUS U e IUHUIbI PU3U-
4YeCKHX BeJIMYWH, HaXOAUTb (POpMyJibl, CBA3bIBAIOIINE JAHHYIO
$U3UUYEeCKy0 BEeJUYHUHY C APYTUMHU BeJUYUHAMH, CTPOUTH rpadu-
KU U3YYEHHBIX 3aBUCUMOCTEN GU3NIECKUX BEJIMUHH;

—XapaKTepHU30BaTb CBOWCTBA TeJ, PU3UUYECKHE SIBJIEHUS U MPO-
LIeCChI, UCII0JIb3Yysl OCHOBHbIE MOJIOXKEHU S MOJIEKYJIIPHO-KUHETHU-
YeCKOU TeopHUU CTPOEHUS BelleCTBa, MPUHIUI CYNEePHO3ULIUU I10-
el (Ha Ka4eCTBEHHOM ypOBHE), 3aKOH COXpaHeHUs 3apsza, 3a-
koH OmMma pnd y4dacTka uLend, 3akoH /Jxoynas—JleHna, 3akoH
COXpaHeHUs 3HePruy; Npu 3TOM [laBaTh CJOBECHYI POpPMYyJIUPOB-
Ky 3aKOHAa U 3allMChIBaTh €ro MaTeMaTU4yecKoe BbIpaXKeHHE;

—O006BSACHATH PU3UUECKHE MPOLECCHI U CBOKCTBA TeJ, B TOM YHCJIEe
M B KOHTEKCTe CUTYyalUU NPaKTHUKO-OPUEHTHUPOBAHHOIO XapaKTe-
pa: BbIIBJISITh MPUYUHHO-CJIECTBEHHbIE CBSA3H, CTPOUTH 00'bsIC-
HeHUe U3 1—2 JIOTMYEeCKUX 1IaroB ¢ ONopou Ha 1—2 U3y4YeHHbIX
cBoMcTBa GU3UUECKUX ABJIEHUHN, PU3UUECKHUX 3aKOHOB UJIH 3aK0-
HOMEPHOCTEH;

—pelaThb pacyéTHble 3a4a4U B 2—3 AeHCTBUA, UCN0JIb3Ys 3aKOHBI
U popMyJibl, cBA3bIBalOIMe GU3UYECKHE BEJIMYUHbI: HA OCHOBE
aHaJIM3a YCJO0BUA 3a/ladyd 3aMUChIBaTh KPAaTKOE YCJIOBUE, BbISIB-
JIITh HeJJOCTATOK JIaHHBIX JJIsI pelleHus 3a/jla4y, BIOUPaTh 3aKO0-
HbI 1 GOPMYyJIbl, HEOGXOIUMbI€ 1JIsl €€ pelleHUs], IPOBOAUTD pac-
4E€Thl U CPABHUBATH NOJIyYeHHOe 3HaUYeHUue GU3UUeCKON BEeJTUYU-
HbI C U3BECTHBIMU JaHHbIMU;

—Ppacno3HaBaTb NPO6eMbl, KOTOPbI€ MO>KHO PEIIUTH IPU MOMOLIH
pu3nYecKuxX MeTOJ0B; UCIIOJIb3Ysl ONIMCAHHUE UCCAeJ0BaHUS, BbI-
JeJIITh IpoBepsieMoe NpeJNnoJIoXKeH e, OLleHUBAaTh MPaBUJbHOCTb
nops/iKa NpoBeeHUsA UCCIe0BaHu, eaTh BEIBObI;

—IpPOBOAUTH ONBIThI 10 HAGJIIOJeHHUI0 GU3UUECKUX SIBJEHUN WU
pu3nyeckux cBOUCTB TeJ (KanuJjisipHble siBJ€HUS, 3aBUCUMOCTb
JABJIEHUSI BO3/lyXa OT ero 06’béMa, TeMInepaTyphbl; CKOPOCTHU MPO-
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1iecca oCTbIBaHUs/HarpeBaHUs MPU HU3JIyYeHUU OT LiBETa U3JY-
yaloleii/norJouampiieil I0BepxXHOCTH; CKOPOCTb HCIIApeHUs BO-
Abl OT TeMIlepaTypbl XUJKOCTH WU IJIOUAJU €€ MOBEPXHOCTH;
3JIeKTpHU3alUs TeJl U B3aUMOJelCTBHE 3JIeKTPUYeCKUX 3aps/0B;
B3aWMO/JleMICTBUE MOCTOAHHBIX MarHUTOB, BU3yaJM3alUs Mar-
HUTHBIX M0JIe NOCTOSIHHbIX MarHUTOB; JeNCTBUS MarHUTHOTO
MoJisl Ha NPOBOJAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOU-
CTBa 3JIEKTPOJABHUTraTesisl MOCTOSSHHOTO ToOKa): $OopMyJHMpPOBaTh
npoBepsieMble NPeJNOJ0KeHHUs, COOUPaTh YCTAHOBKY U3 NIpejJio-
>KEHHOro 060py/J0BaHHsl; ONMKCHIBAThb X0/, ONbITa U $opMyaUpo-
BaTb BbIBOJbI;

—BBINOJIHATb NpsIMble U3MepeHHUs TeMIepaTypbl, OTHOCUTEJNbHOMN
BJIQ)KHOCTH BO3/yXa, CHUJIbl TOKa, HANPsSI>)KEHUsI C UCI0JIb30BaHU-
€M aHaJIOTOBBIX NPUOGOPOB M AATYUKOB PHU3NYECKHUX BeJHUYHUH;
CpaBHUBATh pe3yJbTaThl U3MEPEHUH ¢ Y4ETOM 3aZlaHHOH abco-
JIIOTHOM NOTPELIHOCTY;

—MpPOBOJAUTHL UCCJIEJOBAaHHE 3aBUCHUMOCTH OJHOW (U3MUeCcKOU Be-
JIMYUHBI OT JAPYyroil ¢ UCHO/Jb30BaHHMEM MNpPSMbIX M3MepeHUH (3a-
BUCHMOCTb CONPOTUBJIEHUSI MPOBOJHUKA OT €ro JJMHBI, IJIOAAU
NONlepeyHOro ceyeHUs] U yJieJIbHOTO CONPOTHUBJEHHS BellecTBa
NpPOBOJHUKA; CUJIBl TOKA, UAYILEro yepes NPOBOAHUK, OT Hanps-
’)KeHHUs1 Ha NPOBOJHHKe; HCCIeJl0OBaHHe NOC/Ie0BaTeJbHOr0 U Ma-
paJ/lyieIbHOTO COeJUHEHUH NPOBOJHUKOB): NJIAaHUPOBATb UCCIEM0-
BaHMe, cOOUpaTb YCTAHOBKY M BBINOJHATb U3MepeHUs], caelys
NpeAJOXKeHHOMY IlJIaHy, QUKCUPOBATh pe3yJbTaTbl MOJy4eHHOH
3aBUCHMOCTH B BUJle Tab/ul, U rpadUKOB, JeaThb BbIBOABI IO pe-
3yJIbTaTaM UCCJAeL0BaHUSs;

—IpPOBOAUTH KOCBEHHble U3MepeHUsd QU3NUYECKUX BeJHUYUH (yAesb-
Hasl TeNJIOEMKOCTb BellleCcTBa, CONPOTHBJIEHUe MPOBOJHUKA, pa-
60Ta U MOLHOCTb 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh U3Mepe-
HH, COGUPATh IKCIIepUMEHTAJIbHYIO YCTAHOBKY, CJ1elys Ipe/Jio-
>KEHHOU MHCTPYKIIUH, U BIYUCJIATh 3Ha4YeHHe BeJIMYUHBI;

—Co06J/II0aTh NpaBuJa TEXHUKU 0e30MacHOCTH Nnpu paboTe ¢ jabo-
paToOpHBIM 060pyA0BaHUEM;

—XapaKTepu30BaTh IPUHIUIIBI e CTBUA U3yYeHHbIX NPHUOGOPOBU
TEXHUYECKHUX YCTPOUCTB C OMOPOM Ha UX ONMHCAHUsS (B TOM YUC-
Jle: cucTeMa OTOIlJIEHUS JOMOB, TUTPOMeTp, napoBas TYpGUHA,
aMIepMeTp, BOJIbTMETD, CYETYNK 3JIEKTPUIECKON d9HEPTHUH, JIEK-
TPOOCBETHTE/IbHblE NIPUGOPHI, HarpeBaTeJbHble 3JIEKTPONPUOOPHI
(npuMepkbl), 3JEKTPUUECKHUE NTPEJOXPAHUTEU; JIEKTPOMATrHUT,
3J1eKTPOJBUraTe b NOCTOAHHOI'O TOKAa), UCIOJIb3ysl 3HAHUA O
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cBOHcTBax PpU3HYECKUX SIBJEHHH M Heob6xoJuMble pU3UYeCKHe
3aKOHOMEPHOCTHY;

—pacno3HaBaTb NPOCTble TeXHUYECKHEe YCTPOMCTBA M HM3MepUTeJb-
Hble NpU6OPHI 10 CXeMaM U CXeMaTU4YHbIM PUCYHKaM (PKHJKOCT-
HBIl TepMOMETp, TePMOC, ICUXPOMETpP, TUTPOMeTP, ABUraTesb
BHYTpPEHHEr0 CropaHusi, 3JIEKTPOCKOII, PeoCTaT); COCTaBJSThb CXe-
MBI 3JIEKTPUYECKUX LieNel C nocje/oBaTe/JbHbIM U NapaJijesb-
HbIM COeJIMHEHHEM 3JIeMeHTOB, pa3Jjinyasl yCJA0BHble 0603HaYeHUsA
3J1eMEeHTOB 3JIeKTPHUYECKHUX Liene;

—IPUBOJUTH NPUMePhl/HaXoJUTh MHOPMALUI0 O MpUMepax Mpak-
TUYECKOI0 HCI0JIb30BaHUA QU3NYECKUX 3HAHUH B NOBCeJHEBHOH
»KU3HU JJI o6GecredeHUs1 6e30MacHOCTH NPU obpalleHUH ¢ npubo-
paMU MU TeXHUYECKHMU yCTPOMCTBaMH, COXpaHeHHUs 3/0pOBbSU
co6JIIOJIeHHsI HOPM 3KOJIOTHYECKOro IMOBeJleHHUS B OKpyXKarwlleil
cpefe;

—OCYLIEeCTBAATh NOUCK HUHPopMauuu ¢GU3UYECKOT0 COJlepKaHUS
B ceTU MHTepHeT, Ha OCHOBe UMEIOIIUXCA 3HAHUW M NMYyTEM CpaB-
HeHHs [JIONOJIHUTEJNbHbIX HCTOYHUKOB BbIAEJATb HWHGOpPMaLHUIO,
KOTOpasl siBJsieTCS NMPOTUBOPEUYMBON HJIM MOeT ObITb HeAOCTO-
BEpPHOU;

—MUCII0J1b30BaTh NIPH BBINOJHEHUH y4eOHBIX 3alaHUH Hay4yHO-II0-
NyJSAPHYIO JUTepaTypy GU3UUECKOro cofiepKaHus, ClIpaBOYHble
MaTepuasbl, pecypcbl ceTu WHTepHeT; BJafleTb NpPHEMaAMHU
KOHCIIEKTHUPOBaHUSA TeKCTa, Npeobpas3oBaHuss WHOpMaLMU U3
OJlHOM 3HAaKOBOM CUCTEMBI B [IPYTYIO;

—Co03/jaBaTh COOCTBEHHbIe MMCbMEHHbIE U KpaTKHe YCTHbIe cooblie-
HUs, 060061asi nHGOpMaLMI0 M3 HECKOJbKUX HCTOYHUKOB (PHU3U-
YeCcKOr'o coJiep»KaHMs, B TOM 4YuCJe NMy6JUYHO NpPeACTaBJATb pe-
3yJIbTAThl IPOEKTHOM MJIM HCCJIe[J0BATENbCKOMN [ eATeJbHOCTH; IPU
3TOM I'paMOTHO UCII0JIb30BaTh U3yYeHHbIU NOHATUHWHBIN all- napaT
Kypca GU3UKH, CONPOBOXK/AATh BbICTYIJIEHUE NIpe3eHTa-hel;

—IpU BbINOJHEHUH YUYEOHBIX IPOEKTOB U Mccae0BaHUN pusnye-
CKHUX NpPOLeCCOB pacnpefessTb 003aHHOCTU B IpyIline B COOTBET-
CTBHUHU C NMOCTABJEHHBIMH 33Ja4aMH, CJeJUThb 33 BBINOJHEHUEM
NJaHa JeHCTBUH U KOPPEeKTUPOBATh €ro, afleKkBaTHO OLleHUBaTh
COOGCTBEHHBIH BKJAJ, B JesTeJbHOCTb IPYINIbl; BBICTPAUBaTh KOM-
MYHHUKaTHUBHOE B3aHMMOJeNCTBHE, NPOABJIASA TOTOBHOCTb paspe-
1aTh KOHQJIHUKTHI.
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9 knacc

[IpesMeTHBIE pe3y/bTaThl Ha 6a30BOM ypOBHE JOJKHBI OTPaXKaTb
chOpPMUPOBAHHOCTD Y 00YUYaIOLIUXCH YMEHUH:

—MCIOJIb30BaTh MOHATHUA: CUCTEMA OTCY€Ta, MaTepHuabHas TOYKa,
TpaeKTOPHs, OTHOCUTEJBHOCTh MEXAaHUYECKOT0 JBWXXEeHHUs, Je-
dopmanusa (ynpyras, mjacTudeckasi), TpeHHUe, LLeHTPOCTPEMHU-
TeJIbHOE YCKOpEeHHWe, HEBeCOMOCTb M Neperpys3Ku; LeHTp TshKe-
CcTU; abCOJIIOTHO TBEPAOE TEeJIO, LEHTP TSXKECTU TBEPJOro TeJa,
paBHOBecHe; MeXaHUYeCKUe KoJiebaHUs U BOJIHbI, 3BYK, UH)pa3-
BYK U YyJIbTPa3BYK; 3JIEKTPOMarHUTHBIE BOJIHBI, LIIKaJa 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, 6JIM30PYKOCTb U 1a/IbHO30PKOCTbD, CIIEK-
TPbI UCIIYCKAHUS U NOTJIoleHUs; albda-, 6eTa- U raMMa-u3sJyde-
HYS$, U30TONBI, 1/lepHasi IHEPTreTUKa;

—passinyaThb fBJIeHUs (paBHOMepHOe U HepaBHOMEpHOe IpPSMOJIH-
HeWHOe JABUXXEeHHEe, PaBHOYCKOPEHHOe NMpPSIMOJIMHENHOE [BHUXe-
HUe, CBOOOJHOE NaJieHue TeJs, pABHOMEPHOe JABM)KEeHHE N0 OKPYX-
HOCTH, B3auMOJeHCcTBHe TeJl, peaKTUBHOe JIBUXKeHHe, KoJjeba-
TeJIbHOE JBH)KeHU e (3aTyXalollie U BhIHYK/leHHble KoJie6aHUs),
pe30HaHCc, BOJIHOBOE JIBUKeHH e, OTpakeHHe 3BYKa, MPSIMOJIMHeHN-
HOe paclpocTpaHeHHe, OTPpaKeHHe U NpeJjioMJeHHe CBeTa, NOoJI-
HOe BHYTpeHHee OTpakeHHe CBeTa, pasJjoXkeHHe 6eJsioro cBeTa
B CIIEKTp U CJI0OKEeHHe CINeKTPaJIbHBIX [1BETOB, JUCIIepCUs CBETa,
ecTeCTBEHHasi paJlMOAaKTUBHOCTb, BO3HHKHOBEHHE JIMHeH4yaToro
CIIeKTpa M3JIydeHHUsI) M0 ONMHCAHHUIO UX XapaKTepHBIX CBOMCTB U
Ha OCHOBE OIBbITOB, JeMOHCTPUPYIOUIHUX JaHHOe $U3NYecKoe fAB-
JIeHUE;

—pacno3HaBaThb IpPOsIBJIEHHE H3y4YeHHbIX (PHU3HYECKUX SIBJIEHUU
B OKpYy»KaroleM Mupe (B TOM yucje GU3nUeCcKUe SIBJIEeHUs B IPU-
po/Jie: IpUJIUBEI Y OTJIUBBI, JBUKeHUe Ny1aHeT CoIHeYHOH cucTe-
MBI, peaKTHBHOe [BH)XE€HHe >XUBBbIX OPraHU3MOB, BOCIpUATHE
3BYKOB >KMBOTHBIMH, 3eMJIeTPsICEHHEe, CeiCMHUYeCKHe BOJIHBI, 1y-
HaMM, X0, IBeTa TeJl, OTUYeCKUe SABJIEHHUS B NpUpoJe, 6U0JI0-
ruyeckoe JieficTBue BHUJAUMOroO, yJAbTpadHUOIeTOBOrO U pPEHT-
FeHOBCKOT'0 U3JIy4eHHUH; eCTeCTBEHHbIH paJiIMOaKTHUBHBIH ¢OH,
KOCMUYECKHe JIy4H, paJHOaKTUBHOE U3JIlydeHHe NPUPOJHBIX MU-
HepaJioB; AelcTBUe paJjMOAKTHBHBIX U3Jy4YeHUN Ha OpraHu3M 4e-
JIOBEKA), IPU 3TOM IepeBOAUTH MPAKTHUYECKYIO 33/1a4y B y4eo-
HYI0, BBIJeJISATh CyllleCTBEHHble CBOWCTBa/IpHU3HAKU ¢HU3HUYe-
CKUX ABJIEHUH;

—OMNMChbIBaTh U3yYeHHbIe CBOMCTBA Tes1 U PU3NYecKHe SIBJIEHHUS, UC-
noJsb3ysa pusnyecKkue BeJIMYHUHBI (CpefHsss U MTHOBEHHasl CKO-
poOCTb TeJia IPU HEPAaBHOMEPHOM JIBH>XKEeHUH, YCKOpeHUe, llepeMe-
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LleHUue, NyTh, yIJ10Basi CKOPOCThb, CHUJIa TPEHUS, CUJIAa yIPYTOCTH,
CUJIa TSXKECTH, YyCKOpeHHe CBOOOJHOrO MaJeHUsl, BeC TeJia, UM-
MyJIbC TeJla, UMITYJIbC CUJIbl, MEXaHUYECKasl paboTa U MOLIHOCTD,
NoTeHLMa/IbHasA SHEPTrUs TeJa, NOAHSATOTr0 HaJ, NIOBEPXHOCTHIO
3eMJiY, NOTeHLMa/ibHasA dHeprus CKaTou NPY>KHWHbI, KUHeTU4e-
CKasl SHepTrusl, M0JIHAsA MeXaHU4YecKas 3Heprus, Iepruo/ 1 4yacToTa
KoJie6aHUMH, IJINHA BOJIHBI, TPOMKOCTb 3ByKa M BbICOTA TOHA, CKO-
POCThb CBeTa, MOKa3aTeJslb MPeJIOMJIEHUA Cpe/ibl); IPU ONMHMCAHUU
NpaBUJIbHO TPAKTOBATh PU3UUECKUN CMBICJ UCMNOJIb3yEMbIX BEJHU-
YUH, 0603HAYEeHUs U eJUHHUIbl GU3UUECKUX BEJUYUH, HAXOUTh
dopMysbl, cCBA3BIBAIONME JAaHHYI0 GU3UUECKYIO BEJIMUUHY C APY-
TMMH BeJINYUHAMH, CTPOUTH rpadUKH U3yYeHHbIX 3aBUCUMOCTEHN
pu3nYecKUX BeJINUUH;

—XapaKTepHU30BaTh CBOKCTBA TeJl, GU3UdecKHe SIBJIEHUS U IIPoLiec-
Cbl, MUCIIOJIb3y 3aKOH COXPaHEeHUs 3HepPruH, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLUII CYNEPIIO3UIUU CUJI, IPUHIUI OTHOCUTEb-
HocTH ['anuses, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUA MMIYJb-
Ca, 3aKOHBI OTPAXKEHHUS U NpeIOMJIEHUS CBeTa, 3aKOHBI COXpaHe-
HUs 3apsJ0BOr0 U MacCOBOTO 4YHCeJ NMPU SePHBIX peaKLusX;
IIPpU 3TOM J1aBaTh CJIOBECHYIO pOPMYJUPOBKY 3aKOHA U 3aMUCHI-
BaThb €ro MaTeMaTHu4ecKoe BbIpaXKeHUE;

—O006BSCHATH PU3UUECKHE MPOLECCHI U CBOKCTBA TeJI, B TOM YHCJIEe
M B KOHTEKCTe CUTyalUMi NPaKTHUKO-OPUEHTHPOBAHHOIO XapaKTe-
pa: BBIABJIATh NPUYHUHHO-CJI€/ICTBEHHbIE CBSA3U, CTPOUTh 00'bsIC-
HeHUe U3 2—3 JIOTUYECKUX 1IaroB € ONOPOU Ha 2—3 U3YUYEeHHbIX
CcBoMcTBa GU3NYECKUX ABJIEHUH, PU3NUECKHX 3aKOHOB UJIH 3aKO-
HOMEPHOCTEH;

—pewmaTh pacyéTHble 33Ja4u (onUpawIluecss Ha CUCTEMY U3 2—
3 ypaBHeHHUH), UCIOJIb3Ysl 3aKOHbI U POpMyJibl, CBA3bIBAIOIIUE
du3uyecKkre BeJIMYUHBI: HA OCHOBE aHAJIU3a yCJOBUSA 3a/ja4yH 3a-
NUChIBATh KpPaTKOe YCJI0BHE, BBISABJATH HEeJOCTAIOLHE HUJIU U30bI-
TOUYHbIE JIaHHbIE, BEHIOUPATh 3aKOHBI U GOPMYJibl, HEOH6XOMMbIe
JJisl pellleHUs], MPOBOJUTh PacyéThl U OlleHUBATh PEaJMCTUYHOCTh
MOJIyYeHHOT 0 3HaYeHHUA U3UIECKON BEJIUUHUHBI;

—Ppacno3HaBaTb NPO6eMbl, KOTOPbI€ MO>KHO PEIIUTh IPU MOMOLIH
$dH3UYeCcKUX METOJ0B; UCIIOIb3ys ONMHCAHNE UCCIEN0BAaHNSA, BbI-
JeJIITh IpoBepsieMoe MPeJNOoJIOXKEHHE, OL[EHUBATh MPaBUJIbHOCTb
nopsifijKka NpoBeJeHUsI UCCIe[0BaHUd, JleJlaTb BbIBOJbI, HHTepIIpe-
TUPOBATb Pe3yJIbTAaThbl HAGII0EHUN U ONIBITOB;

—IPOBOJUTH ONBITHI 10 HAGJIOAEHHUI0 PU3NUECKUX SBJIEHUN WU
du3nyeckux cBOHUCTB TeJs (M3ydeHHe BTOpPOro 3akoHa HeioToHa,
3aKOHa COXpPaHEeHUs SIHEePruH; 3aBUCUMOCTh 1epro/ia KoaebaH Ui
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NPYyKHUHHOTO MasiTHUKA OT MaccChl I'py3a U KECTKOCTH NPYKHUHBIU
HEe3aBUCUMOCTh OT aMIUIUTYAbl MaJbIX KOJe6aHUN; MNPAMOJIU-
HellHOe pacHpoCTpaHeHHEe CBeTa, pasJiokeHue GeJloro CBeTaB
CHEKTp; U3y4YeHHEe CBOMCTB HU300paKEHHs B IIJIOCKOM 3epKaje U
CBOMCTB H300pakeHUsI mpeaMeTa B cobupawouied JWUH3e; Ha-
GJI0/IeHYEe CIJIOIIHBIX U JIMHEH4YaThIX CIEKTPOB U3JIyYeHUs ): ca-
MOCTOSITEJILHO COOUPATh YCTAaHOBKY W3 M36BITOYHOTO Habopa 060-
Py/ZlOBaHUs; OMUCBHIBATH XOJ ONbITA U €ro pe3yJbTaThbl, GOpMYyJIU-
pPOBaTh BHIBO/IbI;

—IMpPOBOAUTbL NPU HEOOXOJUMOCTH CEPUI0 MPSAMBIX H3MEpPEHUH,
onpejesiss cpefHee 3HAYeHUe U3MepsieMol BesMYUHBI (PoKycHOe
paccTosiHHe coGupatolel JIMH3bI); 060CHOBBIBATh BbIGOP Criocoba
M3MepeHus /U3MepUTEeTbHOTr0 TPUH0Pa;

—IpPOBOJAUTDH UCCJe[J0BAHHE 3aBUCHUMOCTEN (PU3UYECKUX BEJIUYHUHC
WCNOJIb30BAaHUEM MPSIMbIX H3MepPeHUH (3aBUCUMOCTb IYyTH OT
BpeMEeHHU NMpPU PaBHOYCKOPEHHOM /JIBMXKEHHU 6e3 HavaJbHOW CKO-
pocTy; nepuoja KojaebaHUW MaTEeMaTHYeCKOro MasiTHHUKA OT JAJIU-
Hbl HUTH; 3aBUCHMOCTH yIJla OTPaXKEHUs CBeTa OT yrJia NnaJieHus
Y yrJjia npejIOMJIEHUs OT yIJia NajJieHus): MJIaHUPOBATh HCCJE[O-
BaHUeE, CaMOCTOSITeJbHO COOUpPATh yCTAaHOBKY, GUKCUPOBATH pe-
3yJIbTAThI IOJYYeHHON 3aBUCUMOCTU GU3NYECKHUX BEJIUYUH B BU- Ji€
TabauL ¥ rpaduKOB, AesaTh BBIBOJABI IO Pe3yJbTaTaM HCCIEN0-
BaHUS;

—IpPOBOJIUTh KOCBEHHbIE U3MEPEHUS PUIHUUECKUX BEJUIUH (Cpel-
HSISI CKOPOCTb M YCKOpPEHHe TeJsla IPH PAaBHOYCKOPEHHOM JBH-
»)KEHUU, YCKOPEHHE CBOGOHOTO MaJieHUs, XKECTKOCTb MPY>KHUHbI,
K03bPUIIMEHT TPEHUS CKOJIbKEeHUS, MexaHudeckas paboTau
MOUIHOCTb, YaCTOTa W NHepuo/ KoJeGaHUH MaTeMaTH4YeCKOrou
MPY’>KUHHOIO0 MasATHUKOB, ONTUYecKas CHJa COOUparoLled JIMH-
3bl, pa/IUOAKTUBHBIN POH): NJIAaHUPOBATh U3MEPEHUSs]; COOUPATh
3KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJIHATH U3MeEpPEeHUs, CJie-
Aysl IpeJoXKeHHON HHCTPYKIUH; BBIYUC/ISATh 3HAYEeHU e BeJIMYH-
HbI U aHAJIM3UPOBATh NOJIyYeHHbIe Pe3yJIbTAThI C y4ETOM 33/jaH-
HOU NOTPelIHOCTU U3MEePEHUH;

—Cco6JII0aTh MpaBUJa TeXHUKU 6e30MacHOCTH MpHu paboTe c jsabo-
pPaTOpPHBIM 060pPYIOBaHUEM;

—Ppa3Jyin4aTh OCHOBHbIE NPU3HAKU U3yYEHHbIX GU3UYECKUX MOJIEe-
Jieli: MaTepHuasbHaAsA TOYKA, abCOJIIOTHO TBEPO€ TeJI0, TOUEeYHbIH
WCTOYHUK CBETAa, JIy4, TOHKAasA JIMH33a, IJlaHeTapHasA Mo/ieJib aTo-
Ma, HyKJIOHHAas MO/ieJib aTOMHOTO A/pa;

—XapaKTepPHU30BaTh NPUHIUIIbI IEHCTBUS U3yYEHHBbIX MPUGOPOBU
TEXHUYECKHUX YCTPONCTB C ONNOPOU Ha UX ONHCAHUS (B TOM YHC-
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Jie: CIUAO0METD, JAaTYUKHU MO0JI0KEHHUS, PACCTOAHUA U YCKOPEHHs],
pakeTa, 3XO0JIOT, OYKH, Nepuckon, ¢oToanmnapar, ONTHYECKHEe
CBETOBO/Ibl, CIEKTPOCKOII, A03UMETp, KaMepa Buibcona), uc-
M0JIb3ys 3HAHUS O CBOHCTBax pHU3NYeCKUX ABJeHUH U Heo6X0 -
Mble pH3HYeCcKHe 3aKOHOMEPHOCTH;

—MHCIOJIb30BaTh CXE€MbI U CXeMaTHU4YHble PUCYHKH U3yYE€HHBIX TeX-
HHUYEeCKUX YCTPOHUCTB, U3MEPUTEJIbHBIX IPUGOPOB U TEXHOJIOTH-
YeCKHUX IPOIecCOB MpHU pellleHHUH yiyeOHO-NpaKTUYeCKHUX 3aJaY;
ONTHYECKHEe CXeMbl JJI1 IOCTPOeHUsA U306paKeHU!W B IMJI0CKOM
3epKaJie U cobHpalolel JNH3E;

—IpHUBOJUTH NPUMePbI/HaX0JUTh HHPOPMALMIO O IpUMepax Npak-
THUYECKOIo HCI0JIb30BaHUA QU3NYECKUX 3HAHUH B MOBCeJHEBHOH
KU3HU IJis 0o6GecrieyeHUs1 6€30MaCHOCTU NIPU 06palieHuu ¢ npubo-
paMU MU TeXHUYECKHMU yCTPOMCTBaMH, COXpaHeHUs 3/0pOBbSU
co6JIIOJIeHUsI HOPM 3KOJIOTHYECKOrO MOBeJleHUS B OKpYyXKarwllel
cpene;

—OCYyLLEeCTBJIATb NMOUCK MHPopManuu GU3NYECKOro CofepKaHUs
B ceTu UHTepHET, caMoCTOATENbHO GOPMYIUPYS TOUCKOBBIH 3a-
NpoOC, HAaXOAUTb NYTH OlNpejesieHUss JOCTOBEPHOCTHU MOJIy4YeHHOMN
“H$OpMalMY Ha OCHOBE HMMEIOIIMXCS 3HAHUH U JONOJIHUTEJb-
HBIX UCTOYHHKOB;

—MUCI10J1b30BaTh NIPH BBINOJHEHUH y4eOHBIX 3alaHUH Hay4yHO-II0-
NyJSAPHYIO JUTepaTypy GU3UUEeCKOro cofiepKaHus, ClIpaBOYHble
MaTepuasbl, pecypcbl ceTu HWHTepHeT; BJafeTb NpHEMaMHU
KOHCIIEKTHUPOBAaHUA TeKCTa, Npeobpas3oBaHuss WHOpMaLMU U3
OZlHOM 3HAaKOBOM CUCTEMBI B [IPYTYIO;

—co3/laBaTb COOGCTBEHHble NMUCbMEHHble U YCTHble COOOIIeHUs Ha
OCHOBe MHOpMAIMMU M3 HECKOJbKHX HCTOYHUKOB (PHU3UYECKOTO
co/iep>kaHusl, MyGJIMYHO NPeACTaBAATb pe3yabTaTbl IPOEKTHON UJIU
HCCJIe[l0BaTeNbCKON [esATeJbHOCTH; INpPHU 3TOM TIpPaMOTHO HC-
N0JIb30BaTh HW3y4YeHHBbIN NMOHATUHWHBIN ammapaT HM3y4aeMoro pas-
Jejla QU3UKM UM CONPOBOXJAATh BBLICTYIJIEHUE Ipe3eHTalueknc
y4€TOM 0COGeHHOCTelN ayJUTOPUH CBEPCTHHUKOB.

Y4ye6HO - MeTOJMYECKH KOMILJIEKT

1. Hepeimkun A.B. @usuka. 7 xi1.: yue0. [uist 001ieo0pa3oBar. yupekaeHui /
A.B. IlepslikuH. - 15-e u3n crepeorur. - M.: [lpoda, 2020.- 192 c.: ni. ISBN
978-5-358-09582-3.

2. [Mepeimkun A.B. ®m3uka. 8 ki1.: yuae0. s o0reoOpa3oBar. yuperxaeHuH /
A.B. Ileporkun. - M.: [Ipoda, 2020.- 237, [3] c.: uin. ISBN 978-5-358-09884-8.
3. [Mepwimkun A.B. @usuka. 9 xi.: yael. i 001meodpa3oBaT. yupekaeHu /
A.B. Ileppimikun, E.M. I'ytHUK. - 15-¢ u3n crepeortut. - M.: JIpoda, 2020.- 300,
[4] c.:wm; 1 un. uB B ISBN 978-5-358-08101-7.

OU3BMKA. 7-9 Knacchl 35



4. Jlykamuk B.1, VBanoBa, E.B. COopHuk 3amau no ¢usuke s 7- 9 kinaccos
0011e00pa3oBaTeNbHBIX yupexkaeHui, - M.: [IpocBemienue, 2018. — 224 c.: uin. —
ISBN 5-09-013683-1.

5. ATIl. PeivkeBud. COopHHEK 3ama4 110 ¢usuke. 9-11 kiacc. [locobue s
001meo0Opa3oBaTeNbHBIX yUeOHBIX 3aBeaeHnin.— M.: JIposa, 2018. — 209 c.

6. YMK: UebGorapesa A.B. Tectsl o ¢pusmke 7 knacc k yaeOHuky A.B.
[Meprimkuna «Pusnka. 7 kimace: yue0. st 00meodpa3oBat. yapexkaeHui /

8. YMK: Yeborapesa A.B. Tectsl o pusuke 8 kiacc k yueOHUKYy A.B.
[eprimkuna «Pusnka. 8 kir.» / A.B.Yeborapesa. — 5-¢ u3z. nmepepad. u gom. — M.:
W3znarensctBo «Jx3amen». 2019 — 191, [9] c. (Cepust «Y4eOHO-METOANYECKHIN
koMIuiekT») ISBN 978-5-377-03769-9.

9. YMK: I'pomuieBa O.U. KonTposbHbIe B caMOCTOsITEbHBIE paOOTHI O (Gu3nke 9
kiacc k yueOnuky A.B. Ileperiukuna, E.M. I'yrank «®usnka. 9 kinacey / O.1.
I'pomuesa. — 2-e u3a. ucnpasi. — M.: MU3natensctBo «OKk3amen». 2018 — 159, [1]
c. (Cepus «YuebHO-MeToanueckuii kKoMruiekT») ISBN 978-5-377-03454-4.

10. ®T'OC: MapoHn A.E. ®usuka. COOpHUK BONIPOCOB U 33/1a4. 7 KJI.: y4eb.
[Toco6ue / A.E. MaposH, E.A. Mapow, C.B. [1o30iickuii. - 2-e u3[., CTEpEOTHIL. —
M.: poda, 2020. - 80 c.: u. ISBN 978-5-358-14739-3.

11. ®I'0OC: Mapon A.E. dusuka. COOpHUK BOIIPOCOB U 33/1a4. 8 KJI.: yueb.
[Toco6ue / A.E. MapoH, E.A. MapoH, C.B. [To30#icKkuii. — 2-e U3/, CTEPEOTHIL. —
M.: ipoda, 2020. - 96 c.: na. I[SBN 978-5-358-14903-8.

12. ®T'OC: MapoHn A.E. ®usuka. COOpHUK BONIPOCOB U 33/1a4. 9 KJI.: y4yeb.
[Toco6ue / A.E. MaposH, E.A. MapoH, C.B. [1o30iickuii. - 2-e u3[., CTEPEOTHIL. —
M.: poda, 2020. - 80 c.: u. ISBN 978-5-358-14745-9.

13. Tectsl o pusuke: 8 kiracc: k yaeoHuky A.B. [Teprimknna «Pusnka 8 kmacc
yue0. st obeoOpasoart. yupexaenuin» / A.B.Ueborapesa. — 5-e u3a. nepepad.
u jom. — M.: u3ngarenbctBo «Ok3amen». 2019. — 159, (1) c. (Cepus «Y4ebHO-
METOANYECKUN KOMILIEKT))

14. KoHTpoJIbHBbIE U CAaMOCTOSITE/bHbIE pabOTHI M0 GU3UKeE: 9 KJIacc: K
y4ue6HUKy A.B.IleppimkuHa, E.M.I'yTHuk «®usuka 9 knace» / U.0.'pomiieBa.
- 2-e U3/, ucnpasJ. - M.: u3aTenbCcTBO «JIk3amMen». 2019. - 159, (1) c.
(Cepust «YyebHO-METOUUECKUI KOMILIEKT»).

15. Monacteipckuii u 1p. Matepuaisl mmo nmoarotoske k OI'D, 2018-2020 rr163.
WntepaxtuBHas sHOUKIONEANS «OTKPHITAas IBEPh B MUP HAYKH U TEXHUKW». OT
IuTyTa 10 Jlasepa.

WurepakTuBHbIE TBOpUecKye 3ananus. dusnka 7-9.

16. YueOHbI KOMIIBIOTEPHBIN Kypce «PH3nKka B KapTUHKax». IS CpeHHX IIKOJI,
JMLeeB, THMHA3UH, KOJUIEKeH 1 HHCTUTYTOB, CAMOCTOSITEIEHOTO U3YUSHHUS U
MOJTrOTOBKH K NOCTYIUIEHUIO B By3. Bepcus 6.2. HI[ ®usuxon. Bupryansnsie
nabopaTtopHble paboTHI 10 Gu3nKe 7-9 KII.

36 Mp1MepHasa paboyas nporpamma
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TEMATWYECKOE MJIAHUPOBAHUE

7 knacc (68 u)

HayKa 0 mpupoje
(24)

fIBnenus npuponpl. Pusuye-
CKUe SIBJIEHUS: MeXaHHu4Ye-
CKUeE, TENJIOBBIE, 3JIEKTPUYE-
CKHe, MarHUTHBIE, CBETOBBIE,
3BYKOBBI€

TemaTH4ecKUii OCHOBHbIE BU/BI J€ATEJbHOCTH y4alUXCA
OCHOBHOe coJepKaHue . Vi)
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JelCTBUI)
Paszaen 1. dusuka u eé poJsib B NO3HAHUM OKpy:Kawuiero mupa (6 4)
dusuka — dusuka — Hayka o npupojie. | BrisiBiieHHe pasvuuil Mexay pU3MUeCKHUMU U XUMUYECKUMU

npeBpaueHuaMu (MC — xumus).

Pacno3HaBaHue U Kiaccubukanus GUanIecKux sIBJIeHUH:
MeXaHUYeCKUX, TEIJIOBbIX, 3JIEKTPUUECKUX, MarHUTHBIX
U CBETOBBIX.

HaGunroneHue u onucanve GU3UYECKUX SIBJIEHUN

dusndeckne
BeJIMYUHBI (2 4)

dusnyeckre BeJIUIHUHBI.
HN3mepeHue Gpu3anUIeCKUX
Besin4uH. Pusuyeckue
npu6opel. [lorpemHoctb
n3MepeHui. MexxayHapoaHas
cucTeMa eJUHUI]

OnpejiesieHre LieHB! JleJIeHUs IKaJbl U3MEPUTENBHOr0 NpUbopa.
H3MepeHUe JTMHEHHBIX Pa3MeEPOB TeJ U NMPOMEKYTKOB BpEMEHHU
C y46TOM NOTrpelIHOCTEH.

N3mepeHre 06bEMa UAKOCTH U TBEPAOTO TeJa.

H3MepeHUe TeMnepaTypbl NPU MOMOLIY XXUAKOCTHOTO TEPMO-
MeTpa U JaTuyuKa TeMIIepaTyphl.

BrinosiHEHHe TBOPYECKUX 3aJaHUH 110 MOUCKY CIOCOGOB U3Mepe-
HHSsI HEKOTOPBIX PH3UUECKUX XapaKTEPUCTHUK, HAIPUMeED
pa3MepoB MaJIbIX 06'beKTOB (BOJIOC, IPOBOJIOKA), YA/ Ié HHbIX

L [Ipu paspaboTke paboyeill mporpaMMbl B TEMAaTH4Ye€CKOM IJIAHUPOBAHUM JOJHDKHBI ObITb yYTE€Hbl BO3MOXHOCTH HCIIOJIb-
30BaHUs 3JIEKTPOHHBIX (LMPPOBBIX) 06pa30BaTENbHBIX PECYPCOB, ABJSIOIINXCA Y4eGHO-METOAUYECKUMHU MaTeprana- MU
(My/nbTUMEUIHBIE TPOrpaMMbl, 3JIEKTPOHHble YYeOHUKH M 33JJaYHUKH, 3JIEKTPOHHble GUGJIHMOTEKH, BUPTYaslbHble
J1abopaTopUH, UIrpOBbIe NMPOrpaMMbl, KOJIJIEKLIUH LHUPPOBBIX 00pa3oBaTeJbHBIX PECYpPCOB), PeaU3YIOIHUX AUAAKTH-
yeckue Bo3MoxxHOCTH MKT, cosep:kaHue KOTOPBIX COOTBETCTBYET 3aKOHO/IATeJbCTBY 06 00pa3oBaHUHU.
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OG'I:eKTOB, GOJIBIIHX pACCTOHHHﬁ, MaJIbIX MIPOMEXYTKOB
BpeMEeHH. O6CY}K,C[€HI/I€‘ npegsiaraeMbIX Crmoco60B

EcTecTBeHHO-
Hay4YHbIH METOJ,
no3HaHus (2 4)

Kak ¢usuka u apyrue
ecTeCTBeHHble HAayKH U3y4a-
0T npupony. EcrectBeH-
HO-HAy4YHBIN MeTO/] T03Ha-
HUSA: HAaGJIIOJeHH e, IOCTAHOB-
Ka Hay4HOT0 BOMIpPOCa,
BbIJBH)KEHHE THUIIOTES,
3KCIIEpPUMEHT 110 MPOBepPKe
TUIIOTE3, 00'bICHEHHE HAOJIIO-
JaeMoro aBJjeHuda. OnucaHue
Pu3nYeCcKUx siBJEHUH C TOMO-
b0 MOJesien

BbIABHIKEHUE TUIIOTE3, 06'bSICHAOLUX IPOCThIE AIBJIEHUS,
HalpuMep:

— T04YeMy OCTaHAaBJIMBAETCA JBIXKYLeecs M0 rOPU30HTATbHOU
[NOBEPXHOCTH TeJIO;

— I0YEeMY B KapKylo IOroJly B CBETJION OJieXK /e NPOXJIaJHEN,
4yeM B TEMHOH.

[IpepioxkeHre crioco60B NMPOBEPKH T'MIIOTES.

[IpoBeseHHEe UCCIEeL0BAHUS 110 NPOBEPKE KAKOH-TMGO rUIOTE-
3bl, HAIIPUMeP: JaJIbHOCTD [10J1ETA IIapUKA, NYyLeHHOr'0 TOPU-
30HTAJIbHO, TeM 60JIbIlIe, 4eM GOJIblIe BBICOTA MyCKa.
[locTpoeHue mnpocTeHminx Mogesed PU3UIECKUX sIBJEHUU

(B BU/ie PUCYHKOB WJIM CXeM), HAllpUMeD NajieHue NpeMeTa;
NpAMOJIMHEeHHOe pacnpocTpaHeHue CBeTa

Paszen 2. [leppoHavya/ibHbIe CBeJE€HHA 0 CTPOEHUH BelecTBa (5 1)

CtpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIbI, UX pa3-
MepBbI. OnbITHI, AOKa3bIBAlO-
e JUCKpeTHOe CTPpOEeHUEe
BellecTBa

Ha6uitofieHre ¥ MHTepIpeTaLys ONbITOB, CBUAETENbCTBYIOIIMX
06 aTOMHO-MOJIEKYJIIPHOM CTPOEHHUH BellecTBa: ONbIThI C pac-
TBOpPeHHEM pa3JIMYHBIX BElLeCTB B BOJIe.

OneHKa pa3MepoB aTOMOB U MOJIEKYJI C UCIIOJIb30BaHHEM POTO-
rpa¢uii, MoJy4YeHHbIX HA aTOMHOM CHUJI0BOM MHKpockone (ACM).
OnpejiesieHde pa3MepoB MaJIbIX TeJl

JABMm>KeHHue

M B3aHMMOJ€eil-
CTBHE YaCTHIj,
BellecTBa (2 4)

JBU>KeHMe 4acTHUI] BellecTBa.
CBsi13b CKOPOCTH JBHXKEHUsI
YaCTHL C TEMIIEPATYPOH.
BpoyHoBCKOe gBHKeHHE.
Audoysus. Bsaumoneiictue
YacTHUL, BELeCTBA: IPUTSIKe-
HHe U OTTaJIKUBaHUe

Ha6uroenre 1 06'bsicHeHHe GPOYHOBCKOI'O [IBMXKEHHUA U fABJIe-
HUs1 Auddysuu.

[IpoBesieHre U 0G'bSICHEHHE ONBITOB 10 HAGJIIOEHUIO TEMJIOBOIO
pacuMpeHus ra3os.

[IpoBeseHHEe U 06'bICHEHHE ONBITOB 10 OGHAPYKEHUIO CHUJI
MOJIEKYJIIPHOTO IPUTSXKEHHUS U OTTAJTKHUBAHUs
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IIpodosicerue maban.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

ArperaTtHbie
COCTOSIHUA
BemiecTBa (2 4)

ArperaTHble COCTOSHUA
BellleCTBa: CTPOEHUE ra3os,
YKUJIKOCTEeH U TBEPbIX
(kpUCTa/INYECKUX) TEJL
B3auMoOCBsI3b MeX/y CBOM-
CTBaMH BelLeCTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
eHueM. OcoGeHHOCTH arperar-
HBIX COCTOSIHUI BOJBI

OmnucaHue (C UCHIOb30BaHHEM IPOCTHIX MOJeJell) OCHOBHBIX
pas/IMyuMi B CTPOEHUH ra3oB, XXUAKOCTEH U TBEPABIX TeJl.
O6BbsICHEHVe MaJIOH CXKMMaeMOCTH XKUJKOCTEeH U TBEPAIX TeJl,
60/IbLION C2KUMAeMOCTH ra3oB.

06bsicHeHHe coXpaHeHHUs] GOPMbl TBEPABIX TeJ U TEKYUYECTH
KUIKOCTH.

[IpoBeseHMEe ONBITOB, JOKA3bIBAKIIUX, YTO B TBEPJOM COCTOSI-
HUH BO/Ibl YaCTHUIbl HAXOAATCS B CPeHEM JaJiblie JPYT OT Apyra
(MJI0OTHOCTH MEHbIIIE), YEM B )KULKOM.

YcTaHOBJIEHME B3aUMOCBSA3U MEXAY 0COOEHHOCTSIMU arperar-
HBIX COCTOSIHUM BOJBI U CYLeCTBOBAHHEM BOJHBIX OPraHHW3MOB
(MC — 6uosorus, reorpadus)

Paszpaen 3. /IBuKeH

e U B3aumojelicraue Tes (21 4)

MexaHu4yeckKoe
ABmxkeHue (3 4)

MexaHH4YecKoe JABUXXeHHe.
PaBHOMepHOe 1 HepaBHOMeD-
Hoe JiB>KeHHe. CKOpOCTb.
CpefiHASA CKOPOCTBb IPH He-
PaBHOMEPHOM [IBUKEHHUH.
PacuéTt nytu u BpeMmeHu
JABIDKEHUS

I/Icc.ne,qosaHHe paBHOMEPHOI'oO ABUXEHUA U Oollpesie/ieHrue ero
MNPU3HAKOB.

Ha6mo,qe1—me HEepaBHOMEPHOI'0 ABUXEHHA U ollpeJesieHre ero
OTJIMYUH OT PaBHOMEPHOI'0O ABUXKEHUA.

Peurenue 3aa4 Ha olpejeJsieHrne 1nyTH, CKOpoCTH U BpEMEHU
pPaBHOMEPHOI'o ABUXKEHUA.

AHanus Fpad)I/IKOB 3aBUCHUMOCTHU IIYTHU U CKOPOCTH OT BpEMEHU

HNHuepuus,
Macca, IJI0T-
HOCTb (4 4)

fBneHUe nHepUUU. 3aKOH
vuHepuuu. Bsaumopgencreue
TeJI KaK IPUYUHA U3MEeHEeHHUs
CKOPOCTH JIBUKEHUS TeJl.

OGBbsiCHEHUE U IIpOrHoO3npoBaHHue SIBJIEHUH, O6y€f[0BJ'IeHHbIX
I/IHepLU/Ief/’I, HanmpuMep: 4TO NPOUCXOAUT IIPHU TOPMOXKEHHUHU HUJIU
PE3KOM MaHeBpe aBTOMOGI/IIIH, Ino4eMy HEBO3MO>XXHO MIHOBE€HHO
NpeKpaTUuTb ABHUXKEHHE Ha BeJsiocuneJe Ui caMoKaTe U T. A.
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Macca kak Mepa UHEPTHOCTH
Tesa. [IJ1I0THOCTB BelllecTBa.
CBsI3b IJIOTHOCTH C KOJINYE-
CTBOM MOJIEKYJI B e JUHUIE
06bEMa BelllecTBa

[IpoBesieHrEe U aHAJNU3 OMNBITOB, JEMOHCTPUPYIOLUX U3MEHEHHE
CKOPOCTH JIB)KEHHS TeJia B pe3yJIbTaTe AeUCTBUSI HA HETO
APYTHUX TeJL.

PelreHue 3a/ja4y Ha ONpejieJIeHHEe MacChl TeJIa, ero 06bémMa u
IJIOTHOCTH.

[IpoBeieHHE U aHAJIU3 ONBITOB, JEMOHCTPUPYIOIIUX 3aBUCH-
MOCTb U3MEHEHHsI CKOPOCTH TeJsia OT ero MaccChl IIPH B3auMOo/eit-
CTBUU TeJl. U3MepeHHe Macchl Tesla pa3JIMYHbIMH CIIOCOGAMMHU.
OnpejesieHre MJIOTHOCTH TeJla B pe3yJibTaTe U3MEPEHUS ero Mac-
Cbl 1 06 bEMa

Cua. Buabl cui
(14 4)

CuJla Kak XapaKTepHUCTHKa
B3auMoeicTBus Tes. Cuia
YIpyrocTH U 3aKoH ['yka.
H3MepeHUe CUJIBI C TOMOUIbIO
JAVHaMoMeTpa. fIBienune
TATOTEHUS U CUJIA TAXKECTH.
Cula TSIKeCTH Ha JpyTHUX
m1aHerax. Bec Tesa. HeBeco-
MoOCTb. Cy102KeHHe CUJI,
HanpaBJIeHHBIX 10 OJHOU
npsimoil. PaBHoelcTByOLas
cus. Cuna tTpeHus. TpeHue

CKOJIbXE€HHA U TPEHHUE ITOKOA.

TpeHue B IpUpoJie U TEXHUKE

W3y4yeHne B3aMMOJEeHCTBUSA KaK NPUYHMHBI U3MEHEHHUs] CKOPOCTHU
TeJla UM ero JiepopMaruu.

OnucaHue peasbHbIX CUTYallMi B3aUMO/IeHCTBYS TeJ C IOMOIIbIO
Mo/Jiesiel, B KOTOPbIX BBOAUTCS MOHSATHE U U306paXKeHUE CUJIBI.
W3sydeHue cuibl ynpyroctu. UccienoBaHre 3aBUCUMOCTH CUJIBI
yHOpPYroCTH OT yAJWHEHHUs Pe3UHOBOI0 UIHypPa WU HPY>XKUHBI

(c mocTpoenueM rpacduka).

AHaJiu3 NpaKTUYECKUX CUTYalUH, B KOTOPBIX MPOSIBJISIETCS
JAelcTBUE CUJIbI yIPYTOCTH (YyIPYyroCcTh MsA4a, KPOCCOBOK, BETOK
aepeBa H ap.).

AHasu3 cuTyanui, CBI3aHHBIX C IBJIEHUEM TSATOTEHHUS.
O6bsicCHEHUE OPOUTANBLHOTO ABHXKEHUSI JIAaHET C UCIOJIb30BaHU-
eM sIBJIEHUS TATOTeHUs U 3akoHa uHepuuu (MC — acTpoHOMUs).
W3mepeHue Beca TeJsia c HOMOLIbI0 JUHaMoMeTpa. O60cHOBaHUEe
3TOTO crioco6a u3MepeHHusl.

AHaJsiu3 1 MoJieJIMpOBaHue sIBJIeHUsI HEBECOMOCTH.
JKcnepuUMeHTaJIbHOE NMOJIyYeHHe PaBUJia CJA0MXKEHUS CUJI,
HamnpaBJIeHHbIX BJ0Jb OAHOU npsiMoi. Onpe/iesieHHe BEeJTUYHUHBI
paBHOJZENCTBYIOILEN CUJL.

H3y4yeHue CUJIbI TPEHUS CKOJILXKEHHUS U CUJIbI TPEHUS MOKOSI.
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IIpodosicerue maban.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

HUccnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHS OT Beca TeJia

Y CBOMCTB TPYILHUXCsI TOBEPXHOCTEM.

AHaJIu3 NpaKTHYeCKUX CUTYyalul, B KOTOPBIX NPOSBJSAETCS
JlefCTBYE CUJIBI TPEHUs], UCIIO/Ib3YIOTCS CIIOCO6HI €€ YMeHbllle-
HUS UM YBeJWdeHus (KaTaHUe Ha JIbDKax, KOHbKaX, TOpMOKe-
HHE aBTOMOGUJIs], CII0JIb30BaHUE MO UIMITHUKOB, IIJIaBaHHUe
BOJHBIX >KUBOTHBIX U Ap.) (MC — 6uoJsorus).

PemreHue 3aZja4 ¢ UCIOJb30BaHHEM GOPMYJI JJIsT pacyéTa CUJIbI
TSKECTH, CUJIBI YIIPYTOCTH, CUJIbI TPEHUS

Pasgen 4. JlaBieHue TBEPABIX TeJ, )KUAKOCTel U ra3os (21 4)

JaBieHue. [le-
peaada gaBJie-
HUA TBEPABIMU
TeJIaMH, XKHUAKO-
CTAMH M Ta3aMH
(34)

JaBisienue. Cnoco6bl yMeHb-
LIeHUA U yBeJINYeHUd
JaBJyieHHUs. [laBieHHe rasa.
3aBHCUMOCTD AaBJIeHUs rasa
OT 06'béMa U TeMIlepaTyphl.
[lepepaya faBieHUs TBEPABI-
MU TeJIaMH, ’KUJKOCTAMHU U
rasaMu. 3akoH [lackans.
[THeBMaTUYeCKHe MalllMHbI

AHanu3 U 06'bsICHEHUE ONBITOB U MPAKTUYECKUX CUTYaL U,

B KOTOPbIX NIPOSABJISETCS CUJIA JaBJAEHUS.

OGocHOBaHME CIOCOGOB YMeHbUIEHUS U YBeJIUUEeHUS JaBJIeHHUS.
H3ydeHue 3aBUCUMOCTH JlaBJIeHUsI ra3a OT 06'bEéMa U TEMIEPATYPHI.
H3yyeHue ocobeHHOCTEN Nepeayd AaBJIeHUs] TBEPJAbIMU TeJaMU,
KUAKOCTAMU U razaMu. O6G0CHOBaHNE pe3yJIbTaTOB ONBITOB
0COGEHHOCTSIMHU CTPOEHUs BENECTBA B TBEP/OM, XKUJKOM

U ra3o06pa3sHOM COCTOSIHUSIX.

JKCIlepUMeEHTaJIbHOE J0Ka3aTeJbCTBO 3aK0oHa [lackaJid.
Pemrenue 3az1a4 Ha pacuéT faBJieHUs TBEPJOTO Tesaa

JlaBieHne
)uakocrtu (5 4)

3aBUCUMOCTD JJaBJIeHUA
YKMJIKOCTH OT I'JTyOUHBI
norpy»xeHus. l'uapocra-
TUYECKHUH apasoKc.

[/ICCJ'Ie,CLOBaHPIe 3dBUCHUMOCTHU AaBJIEHUA XXUAKOCTH OT I"J'Iy6I/IHbI
NOrpy»>eHHd U IJIOTHOCTH X KUAKOCTH.

Ha6mo,qe1—me U 00'bsICHEHHE FTUAPOCTATUYE€CKOIro napajgokca
Ha oCHOBe 3akoHa [lackaus.
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Coo61ariyecs Cocy/bl.
T'uapaBndecKre MeXaHHU3Mbl

H3y4yeHHe COOBILAOLIUXCSA COCYLOB.

PeureHue 3a,a4 Ha PacyéT JaBJIE€HUs XKUJKOCTH.

OGbsicHeHWe NPUHIMIA JeHCTBUS TMAPABINYECKOro Ipecca.
AHanu3 1 06bsICHeHHe NPAaKTUYECKUX CUTYalHH, IeMOHCTPHUPY-
IOLIUX NPOsiBJIeHUE JaBJI€HH s XKUAKOCTH U 3akoHa [lackass,
HanpuMep MPOLIECCOB B OpraHU3Me MPHU IJIy60KOBOAHOM HbIPsI-
Huu (MC — 6uosorus)

AtmocdepHoe
AaBsieHue (6 4)

AtMocdepa 3eMJsH U aTMOC-
depHoe naBaenue. [IpU4nHbI
CylLlleCTBOBAHHUSA BO3AYIIHOM
060y104kH 3eMd. ONbIT
Toppuuesnu. U3amepenue
aTMocdepHOTo JaBJIeHHUH.
3aBUCUMOCTb aTMOCPEPHOTO
JlaBJIEHUS OT BbICOTHI

HaJ, ypoBHeM Mops. [Ipubopsl
JU1s u3MepeHus aTMocdepHo-
ro JlaBJIeHUs

JKcnepuMeHTaIbHOE OGHApYKeHHe aTMOCHEPHOTO AaBJeHHs.
AHanu3 1 06'bsICHEHHE OTBITOB U MPAKTUYECKUX CUTYaLHH,
CBSI3aHHBIX C JleficTBHeM aTMOChEPHOTO JaBJIeHHUS.
O6'bsiICHEHHE CYI[eCTBOBaHUsI aTMOChepbl HA 3eMJie U HEKOTO-
pBIX MJIAaHETaX UJIK €€ OTCYTCTBHSA Ha JPYTUX MJaHeTax v JlyHe
(MC — reorpadwus, acTpOHOMHUS).

O6'bsicCHEHHE U3MEHEHHs JIOTHOCTH aTMOCdEpPHI C BbICOTOM

¥ 3aBUCUMOCTH aTMOCHEPHOTO0 aBJAEHUS OT BbICOTHI.
PemieHue 3aa4 Ha pacyéT aTMoCHEpPHOro JaBJIeHHSs.
U3ydyeHue ycTpoiicTBa 6apoMeTpa-aHepouaa

JelicTBue
)KMAKOCTH M rasa
Ha NOrpy:xéHHoe
B HUX TeJo (7 4)

JleficTBUe KUAKOCTH Y rasa
Ha NOrpy>kK€HHOEe B HUX TeJIO.
BobITasikuBatronias (apxuMmeno-
Ba) cuJja. 3aKoH ApxuMena.
[lnaBanue Tes. Bosayxonaa-
BaHUe

JKcnepuMeHTa/lbHOe O6HApy)XeHHe JeHCTBUS XKUJKOCTHU U rasa
Ha NOrpy>XéHHOe B HUX TeJIO.

OnpepesieHre BbITaJIKMBaKOILel CUJIBL, JeHCTBYOLILEN Ha TeJlo,
MOTPYKEHHOE B KUJKOCTb.

[TpoBesieHME U 0GCYKAEHUE ONBITOB, JEMOHCTPUPYIOLUX
3aBHCHUMOCTb BBITAJIKHUBAIOIIEH CUJIbI, JeHCTBYOLIeH Ha Teslo
B KHUJKOCTH, OT 06'b€Ma NOTPYKEHHOH B )KUJKOCTb YaCTH TeJsa
U OT IIJIOTHOCTH KUAKOCTH.

HccnegoBaHue 3aBUCUMOCTH Beca TeJsia B BOJle OT 06'béMa
MOTPYKEHHOU B *KUAKOCTDb YaCTH TeJia.

PemreHue 3a/1a4y Ha IpUMeHeHH e 3aKOHa ApXuMeja U YCI0BUST
IJIaBaHUs TeJl.
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OkoHuaHue mab.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

KoHcTpyupoBaHHe apeoMeTpa UM KOHCTPYHPOBAHUE JIOJKU
Y onpefie/IeHUE eé rpy30nogbEMHOCTH

Paspnen 5. Pa6oT

a U MOIHOCTB. JHeprus (12 u)

Pa6oTa u Mmoui-
HOCTB (3 4)

MexaHu4eckast pa6oTa.
MoUHOCTb

3KcnepnmeHTaan0e omnpegesieHrue MeXaHU4YeCKOU pa60TbI CHUJIbI
TAXEeCTHU IIPpU NNaJeHHWH TeJla U CUJIbl TPEHHUA NIPHU PAaBHOMEPHOM
nepemMelieHy Tesa 1o I‘OpPIBOHTaJ'IbHOﬁ NMOBEPXHOCTH.

Pacuér MOILIHOCTH, paanBaeMoﬁ npu HO,I['béMe 1o JIeCTHH LI E.
PeureHue 3aa4 Ha pacqéT MeXaHHU4YeCKOH pa6OTbI U MOIIHOCTH

IIpocTelie
MexaHHU3MBbI (5 4)

IIpocTble MEXaHU3MBI: pbIYar,
6JIOK, HAKJIOHHAS MJIOCKOCTb.
[IpaBuJIO paBHOBECUS
pbryara. [IpumeHeHue
NMpaBUJia paBHOBECHs pblyara
K GJIOKY. «30JI0TO€ ITPaBUJIO»
MmexaHukH. KI1/l npocThix
MexaHu3MOB. [IpocThbie
MeXaHU3Mbl B ObITY U TEXHU-
Ke. Pbryaru B TeJsie yesioBeKa

OnpejesieHre BbIMIPhIIA B CUJIEe POCThIX MEXaHU3MOB Ha
MpUMepe pblyara, MOJABUKHOTO U HENTOJIBUXKHOTO GJIOKOB,
HaKJIOHHOM IIJIOCKOCTH.

HccnenoBaHue yci0BUsl paBHOBECHS pblyara.

O6Hapy»KeHHe CBOHCTB MPOCTBIX MEXaHN3MOB B Pa3JIMUHbBIX
WHCTPYMEHTaX U MPHUCI0CO6IeHUAX, UCIIOJIb3YEMBIX B OBITY

U TEXHUKE, a TaKXKe B XKUBbIX opranusmax (MC — 6uoJiorus).
JKcnepuMeHTa/lIbHOE JJ0Ka3aTeJbCTBO PaBEHCTBA paboT npu
MPUMEHEHUU MPOCTHIX MEXAaHU3MOB.

Onpepenenuve KII/l HakJIOHHON NJIOCKOCTH.

Pemlenuve 3a/1ay Ha NpUMeHeHUe NpaBUJia paBHOBECHUS pblyara u
Ha pacuéTt KII/|

MexaHuveckas
3Heprus (4 4)

KuHeTuuyeckasi ¥ MOTEHIU-
anbHas s”Heprus. [IpeBparme-
HHe OJHOTO BU/JIa MeXaHuYe-

BKCHepl/IMeHTaJ'IbHoe onpejesieHHe U3MEHEeHUdA KUHETHUYeCKOHU
u l'IOTeHI.lI/IaJ'IbHOf/i 3HEPIrvuy TeJsia NPy ero CKaTbIBAHUHU 1O
HaKJIOHHOM MJIOCKOCTH.
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CKOM 3Hepruu B [ pyTrou.
3aKOH COXpaHEeHUs U U3MeHe-
HUS 3JHEPTrUU B MeXaHUKe

cDO}Z)MyJ'lI/IpOBaHI/I(-l‘ Ha OCHOB€ HCC/IeJOBAaHHWA 3aKOHA COXpaHEHHUA
MeXxaHU4YeCKOUu SHepruu.

06cy>i<;[e1—11/1e rpaHul NpUMEeHUMOCTHU 3aKOHA COXpaHEeHUdA
3HEepruu.

Peuienue 3aa4 C UCIIOJIb30OBAHHUEM 3aKOHa COXpaHEHHA 3HEP-
5840

Pe3epBHOe BpeM1 (3 4)

8 knacc (68 u)

TeMaTH4YeCKHI
6JI0K, TEMBI

OcHOBHOe cojep:KaHue

OCHOBHbIE BU/bI J€ATEJbHOCTH yYalMXCs
(Ha ypoBHe y4eGHBIX AelCTBUIl)

Pa3ges 6. TenuioBble siBjieHUs (28 4)

CTpoeHue
U CBOMCTBa
BewecTBa (7 4)

OCHOBHBbIE NTOJIOKEHUS
MOJIEKYJITIPHO-KHUHETUYECKOU
TEOpPUU CTPOEHUs BellecTBa.
Macca u pa3aMepbl aTOMOB

U MoJieKyJ1. ONbIThI, OJ-
TBEpPXKAalolliMe OCHOBHbIE
M0JIO>KEHUSI MOJIEKYJISIP-
HO-KHUHETUYeCKON TeOpHH.
Mopgenu TBEpPAOro, )KULKOTO
Y Ta3006pa3HOT0 COCTOSTHUM
BellecTBa. Kpucraminueckue
1 aMmopdHbIe TBEpAbIE Tesa.

Hab6srojeHre ¥ UHTepIpeTanus ONBbITOB, CBH/ETETbCTBYOINX
006 aTOMHO-MOJIEKYJIIPHOM CTPOEHHHU BELIECTBA: OMBITHI C pac-
TBOpEeHHEM pa3JIMYHbBIX BELIeCTB B BOJeE.

PelieHue 3aa4 MO OLIEHMBAHHUIO KOJIMYECTBA aTOMOB UJIHK MoJie-
KyJI B e/JUHUIe 06 bEMa Bell|eCTBa.

AHanu3 TekcTa JpeBHUX aTOMHUCTOB (Hampumep, ¢parMeHTa
nosmbl JIykpenus «O npupo/ie Beleii») c U310KeHHeM 060CHO-
BaHUH aTOMHOU runotesnl (CMbICI0BOe YyTeHUe). OLeHKa
y6eUTEJbHOCTU 3TUX 060CHOBAaHUM.

06 bsiCHEHVe GPOYHOBCKOTO ABY)KEHUs, siBJIeHUsS JUubPy3uun

U pa3JIMuYUU MeXy HUMH Ha OCHOBE MOJIOXKEHUU MOJIEKYJISp-
HO-KHHETHUYECKOW TEOPUHU CTPOEHUSs BellecTBa.
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IIpodosicerue maban.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

O6bsicCHEHHE CBOUCTB rasos,
KUJKOCTEeH U TBEPABIX TeJl
Ha OCHOBE IT0JIOXKEeHU MU
MOJIEKYJISIPHO-KUHETHUYeCKOU
Teopuu. CMauyuBaHUe U Ka-
MUJJISPHBIE SIBJIEHUS.
TenJyioBoe pacuiMpeHue

U CKaTHe

O6'bsICHEHHE OCHOBHBIX Pa3/IMYUH B CTPOEHHUH I'a30B, )KUAKO-
CTel U TBEPABIX TeJ C UCIOJb30BAHUEM I0JI0XKEHUH MOJIEKYJISP-
HO-KHHETHYECKOU TEOPHUH CTPOEHHUSI BELECTBA.

[IpoBefieHMEe ONMBITOB MO BhIPALIMBAHUIO KPUCTAJIIOB [T0OBapeH-
HOM COJIM WJIM caxapa.

[IpoBesieHMEe U O6'BSICHEHHE ONBITOB, AEeMOHCTPUPYIOIHX
KanuJUJIsIpHbIE SIBJIEHUS U IBJIeHUE CMaYHUBaHHUS.

O6bsICHEHHE POJIM KAIUJIJISIPHBIX SIBJ€HUH [1J151 TOCTYIJIEHUS
BOJBI B opraHu3M pacteHud (MC — 6uoJsiorus).

Ha6sroenue, npoBeJieHHe U 00'bsICHEHHE OINBITOB 110 HAGJII0-
JIEHUI0 TeIJIOBOr0 PaCIIUpEHHUs Ta30B, XKUAKOCTEH U TBEPIBIX
TeJlL

O6bsicHeHHE COXpaHeHHUsI 06 bEMA TBEPIX TEJ, TEKYYEeCTH
’KUJKOCTH (B TOM YHCJIe, pa3HUIBI B TEKYYECTH JJIsl Pa3HBIX
KUAKOCTeH), aBJIeHUs rasa.

[IpoBeieHHEe ONBITOB, JEMOHCTPUPYIOLIUX 3aBUCHMOCTD JaBJie-
HHSI BO3/yXa OT ero 06'béMa U HarpeBaHHUS UJIH OXJIKAEHUs,
U UX OGbsICHEHHe Ha OCHOBE aTOMHO-MOJIEKYJ/ISIPHOTO yYeHMUsI.
AHaJIu3 NpaKTHYeCKUX CUTYalUH, CBI3aHHBIX CO CBOMCTBAMH
rasos, XXHUJKOCTe# U TBEPbIX TeJ

Teny1oBbIe
npoueccsl (21 4)

Temnepatypa. CBsA3b TeMIle-
paTyphbl CO CKOPOCTBIO
TeIJIOBOTO JBHXKEHHUS
4acTHIL.

BHyTpeHHsis 3Heprus.
Crioco6bl U3MeHeHU s

OGocHOBaHMeE NpPaBUJ U3MepeHUs] TeMIepaTyphl.

CpaBHeHMe pPa3JIMYHBIX CHOCOGOB W3MEpeHUs U IIKaJI TeMIle-
paTyphblL.

Hab6uiroieHre U 06'bSICHEHHE ONBITOB, IEMOHCTPUPYIOLIUX
M3MeHeHHe BHyTPeHHEeH 3HepTUH TeJa B pe3yJibTaTe Telonepe-
Ja4vM ¥ paboThl BHEITHUX CHUJL.
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BHYTpeHHeW 3Hepruu:
TenJionepegaya U coBep-
IeHue paboTel. Buabl
TemJoNnepesayu: TEMJIONPOBO-
JOHOCTb, KOHBEKIUs], U3JIy4e-
HHUE.

KosnyecTBO TensoThl.
YaenbHas TeJIOEMKOCTb
BenjecTBa. TermioobMeH

U TelJIOBOe pPaBHOBeECHE.
YpaBHeHUE TeNJ0BOT0
6aJjiaHca.

[lnaBseHMEe U OTBepAeBaHHe
KPHUCTA/IINYECKUX BEIeCTB.
YenbHas TensoTa IJiaBJie-
Hus. [lapoo6pa3oBaHue

U KoHJeHcanus. UcnapeHue.
Kunenue. YesbHada Terjora
napoo6pasoBaHus. 3aBUCU-
MOCTb TEMIepPaTypbl KUIIEHUS
OT aTMOChEPHOTO JlaBJIEHHUS.
Bia)kHocTb Bo3ayxa.
JHeprud TOIJIMBA. YieJlbHasA
TenJioTa CropaHusl.
[IpuHUIMIIBI pa6OThI TEMJIO-
BbIX ABuUrateseu. KI1/]
TEIJIOBOTO ABUTATEJIs.
TemnioBble ABUraTeNH U 3alllU-
Ta OKpY>Kalollel cpebl.
3aKOH COXpaHeHHUs U npe-
BpallleHHsI 3HEPTHUHU B MeXa-

Ha6stoieHue ¥ 06bsICHEHHE OMBITOB, 06CYX/AeHHE NPAKTHYe-
CKHX CUTYal Ui, IeMOHCTPUPYIOIINX Pa3JIUIHbIe BU/bI TEIJI0-
nepeZlayy: TENJIONIPOBOJAHOCTh, KOHBEKIIUIO, U3JIyYeHHe.
UccnenoBaHue sIBJIeHUsI TelJIOO6MEHa MPU CMELINBAHUU
XOJIOAHOU U ropsiueil BoAbL.

HaGstoieHre yCTaHOBJIEHUS] TEMJIOBOT'O PaBHOBECHUS MEXAy
ropsiyey 1 XoJ0HOU BOJOH.

OnpeneneHve (M3MepeHHe) KOJMYECTBA TEIJIOTHI, MOJyYEHHOTO
BOJIOM MPU TeIMJIOOGMeHe C HarpeThIM MeTa/lNINYeCKUM IUJIHH-
ApOM.

OnpepeneHne (MU3MepeHHUe) YA eJTbHON TENJIOEMKOCTH BellleCTBa.
PemeHue 3aza4, CBI3aHHBIX C BbIYHUCJIEHHUEM KOJUYECTBA TEIMJIO-
ThI U TEMJIOEMKOCTH IPHU TEMJI0O6MeEHe.

AHasu3 cuTyanui NpakTHYeCKOTO UCII0Jb30BaHUS TEIJIOBbIX
CBOWCTB BellleCTB U MaTepHaJioB, HAllpUMep B LieJisiX 3Heproc6e-
peeHUs: TeNnJoU30JIA1Us, 3Heprocbeperawuye KpbIIHy,
TEepPMOAKKyMYJISITOPHI U T. J.

Ha6uro/ieHue IBJIeHUH UcllapeHUsl U KOHIeHCal[U .
HccnenoBaHue npollecca MCapeHUs pa3JIMYHbIX )KUJIKOCTEMH.
O6bsicHEHUe SIBJIEHUH UCIIapeHUs U KOHJeHCAalluh Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YUEHUSI.

Ha6sro/ieHue 1 06bsICHEHHE TPOIecCa KUITEHUs, B TOM YHCJie
3aBUCUMOCTH TEMIIEPATYPhI KUIIEeHUS OT JaBJIeHHs.
OnpepesieHue (MU3MepeHHe) OTHOCUTENBLHOU BJQXXHOCTH BO3AyXa.
Hab6uroneHue npoliecca nJjaBJIeHUs] KPUCTAJIMYECKOTO Belle-
CTBa, HAIPUMeED JbJa.

CpaBHeHUE NPOLECCOB IJIaBJIEHHUs] KPUCTAJIUYECKUX TeJl

Y pa3MsIrYeHUs MPU HarpeBaHUU aMOPOHBIX TeJI.
OnpepesieHne (M3MepeHHe) Y eJIbHON TENJIOTHI IIJIaBJIeHUs JIbJa.
O6bsicHEHUe SIBJIEHUH IJIaBJEHUs U KPUCTAJIM3ALMU Ha OCHOBE
ATOMHO-MOJIEKYJITPHOI'O YYEHUSI.
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IIpodosicerue maban.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

HHUY€CKHX U TeIlJIOBbIX
nponeccax

PeleHue 3a71a4, CBSI3aHHBIX C BBIYUCIEHHUEM KOJIMYECTBA TENJIO-
ThI B IIpolLieccax Temnjonepesadyy Npu MJjaBJeHUU U KPUCTAIU-
3alUY, MCTIAPEHUH U KOH/IEHCAI[U .

AHasu3 cuTyanui NpakTUYeCKOTo MPUMeHeH s sIBJIeHU U
MJIaBJeHUs U KPUCTAJJIU3ALNH, HAIPUMeED, [ToJIydeHHe CBepX-
YUCThIX MAaTePUAJIOB, COJIeBasi TpeJsKa U p.

AHanus paboThl U 06bsICHEHUE MPUHIMIA JeHCTBUS TEMJIOBOr0
JBUTATEJIS.

BbryrciieHHe KOJIMYeCTBA TEIJIOThI, BbIAEJAINIErocs IpUu Cro-
paHUU pa3/IMYHbIX BUAOB TOIJIMBA, U KII/ ABurartes.
06cyx/1eHre 9KOJIOTHYECKHUX MOCIeACTBUI UCI0Ib30BaHUA
JIBUTaTeJiell BHYTPEHHEr0 CrOPaHUs, TEMJIOBbIX U THAPO3JIEK-
TpoctaHuuil (MC — akosiorus, XuMus)

Paspaen 7. dnekTpuyecKkue U MarHUTHbIEe sABJIeHUA (37 4)

JeKTpUuYecKue
3apsajbl. 3apa-
»KeHHBbIe TeJ1a

M UX B3aUMO/Jei-
cTtBHe (7 4)

dJieKTpu3auus Tes. J[Ba poaa
3JIeKTPUYECKHUX 3aPsALI0B.
B3anMogelicTBUe 3apsKeH-
HbIX TeJl. 3akoH KyJioHa.
JJIeKTpUYecKoe MmoJie.
[IpUHIUI CyTIepHIO3ULLUU
3JIeKTPUYECKUX MOJIEeH.
HocuTenu anekTpruieckux
3apaA0B. JJeMeHTapHbIN
3JIEKTPUYECKUH 3apsi.

HaGsrosieHe ¥ IpoBe/leHUE ONMBbITOB M0 3JIEKTPHU3AIUHU TeJl
MPH COMPUKOCHOBEHWH U UHAYKLHEH.

Ha6sroeHre U 06bsICHEHHE B3aUMOJIeCTBUSA OAHOUMEHHO

Y pa3HOUMEHHO 3aps?)KEHHbBIX TeJl.

O6bsiICHEHHWE MPUHIUIIA AeACTBUS 3JIeKTPOCKONA.
O6bsiCHEHUE SIBJIEHUN 3JIEeKTPU3ALMU IPH CONMPUKOCHOBEHUH
TeJl U UHAYKLMEN C UCII0Ib30BaHHUEM 3HAHUUM 0 HOCUTEAX
3JIEKTPUYECKHUX 3aps/I0B B BELECTBE.

Pacno3HaBaHue U 0G'bsICHEHHE SIBJEHUN 3JIEKTPU3allUU B MO-
BCEeTHEBHOM >KHU3HHU.
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CtpoeHnue atoMma. [IpoBoaHU-
KW U IU3JIeKTPUKH. 3aKOH
COXpaHEeHHUs 3J1eKTPUIEeCKOro
3apaja

Ha6moae1-me U 06'bSICHEHUE ONBITOB, WIJIOCTPUPYHOILINUX 3aKOH
COXpaHEHHUA 3JIEKTPHUIECKOro 3apdaaa.

Ha6moge1—me OIIbITOB IO MOAE/IMPOBAHUIO CHUJIOBBIX JIMHUH
JJIEKTPUYECKOI'O IMoJIA.

HCCJ’Ie,U,OBaHI/Ie AeﬁCTBI/IH JJIEKTPpHU4YECKOro 1noJid Ha NpoBOJHUKH
U JU3JIEKTPUKHU

IlocTOAHHBIN
3JIEKTpUYeCKNHA
TOK (20 4)

JJIeKTpUYeCKHU TOK. YcJio-
BUS CYLeCTBOBAaHUS 3JIEKTPHU-
4eckoro Toka. UcTouHuku
NIOCTOSAHHOTIO TOKa. [leficTBUA
3JIEKTPUYECKOT 0 TOKA
(TensioBOE, XUMUYECKOE,
MarHuTHOeE). JIeKTPHUUECKUN
TOK B )XKUJKOCTAX U rasax.
dJsiekTpryeckas Lenb. Cuia
TOKa. JJIeKTpHUiecKoe
HanpsikeHue. ConpoTuBJie-
HUe NPOBOJAHUKA. Ye/bHOE
COMPOTUBJIEHUE BelleCTBa.
3akoH OMa 14 y4yacTKa
uenu. [locnenoBaTtesibHOE

U napaJsijiejibHOe coeJUHEeHHe
MPOBOJHUKOB.

Pa6oTa ¥ MOLTHOCTD 3JIEKTPHU-
4yecKoro Toka. 3akoH /xoy-
ns-JleHua. JIEKTPONPOBO/I-
Ka U IOTPeOGUTEU IJIEKTPU-
4YeCKOH SHepTrUH B OBITY.
KopoTkoe 3aMbiKkaHUE

Ha6sroieHue pa3IMuHbIX BU/IOB I€ACTBUS 3JIEKTPUYECKOTO
TOKa U OGHapy>KeHHe 3TUX BUJIOB JeHCTBUSA B IOBCEJHEBHOU
JKU3HHU.

C6opKa M UCIbITAHHE 3JIEKTPUYECKOHN L[eNH MOCTOSIHHOTO
TOKa.

H3MepeHHe CHUJIbI TOKAa aMIIEPMETPOM.

H3MepeHHe 3/IeKTPUIECKOr0 HAalPSKEHN I BOJIbTMETPOM.
[TpoBeJieHUE U 0GBSICHEHHE OMBITOB, JIEMOHCTPUPYIOIIHUX
3aBUCUMOCTb 3JIEKTPUUECKOTO CONMPOTHUBJIEHUSI MPOBOJHUKA

OT €ro AJIMHBbI, IJIOLA/{U TOTIePEevYHOT0 CeYeHU U MaTepHraJa.
UccnenoBaHne 3aBUCMMOCTH CHJIBI TOKA, TPOTEKAIOILETro dyepes
PE3UCTOp, OT CONPOTUBJIEHUS PE3UCTOPA U HANPSKEHUS

Ha pe3ucTope.

[IpoBepKa nmpaBuJIa CJA0XKeHHUA HANPsPKeHUH MPH IMocJieJoBa-
TeJIbHOM COeJJUHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBuJia AJisi CUJIbl TOKA NMPU HNapasieJbHOM COeau-
HEHUH Pe3UCTOPOB.

AHanus cuTyanuil noc/ie0BaTeJbHOr0 U MapasijebHOro
coeJMHEHUS] IPOBOJAHUKOB B JJOMAIlHUX 3JIeKTPUYECKUX

CeTSIX.

PemreHue 3aza4 c ncnosib3oBaHueM 3akoHa OMa u popmy.
pacuéTa 3JIeKTPUYECKOTO COMPOTUBJIEHUS NMPU MOCJIe0BaATEb-
HOM U NapaJljieJJbHOM COeJUHEHU U TPOBOHUKOB.
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OkoHuaHue mab.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

OmnpepesieHre paboThI 3JIEKTPUIECKOT0 TOKA, IPOTEKAOIIEero
yepes pe3nucTop.

OmnpefiesieHre MOILHOCTH 3JIEKTPUYECKOT0 TOKA, BbIeJseMOU
Ha pe3UucTope.

HccnenoBaHre 3aBUCHUMOCTH CHJIBI TOKA Yepe3 JIaMIIOYKY

OT HaNpsHXKeHUs Ha HeH.

Onpepenenue KII/| HarpeBaTes.

HccnenoBanre nmpeo6Gpa3oBaHus 3HEPTUU NP NOABEMe Ipy3a
3JIEKTPO/IBUTATEJIEM.

06bsICHEHHE YCTPOMCTBA U NPUHIHUIA AeHUCTBUS JOMaLIHUX
3JIeKTpOHArpeBaTeJbHBIX IPUGOPOB.

06 bsICHEHVe MPHUYUH KOPOTKOro 3aMbIKaHUS U NPHUHIMINA
JeUCTBUS MJIaBKUX MPeJOXpaHUTeJe .

PellleHue 3aa4 c UCIOJIb30BaHMeM 3aKoHa /xoynsa—JleHna.
Ha6sroneHre BO3HUKHOBEHU S 3JIEKTPUYECKOT0 TOKa B KU /-
KOCTH

MarHuTHbIe
ABaeHMs (6 4)

I[TocTOsTHHBIE MAarHUTHI.
B3auMoelicTBHE NOCTOSIH-
HBbIX MarHuToB. MarHuTHOE
noJsie. MarHUTHOeE MmoJie 3eMJIU
M ero 3Ha4YeHUe AJIsl )KU3HU
Ha 3emuJie. OnbIT IpcTena.
MarHuTHOe 1noJie aJieKTpru4e-
ckoro Toka. [lppumeHnenue
3JIEKTPOMAarHUTOB B TEXHUKE.

HccnenoBaHrve MarHUTHOIO B3aUMOJAEHCTBHUS MOCTOSIHHBIX
MarHuTOB.

M3y4yeHHe MarHUTHOTIO M0JIsl TOCTOSAHHBIX MAarHUTOB IPU UX
00'beIUHEHNUH U pa3/ieIeHHH.

[IpoBesieHHE ONMBITOB M0 BU3YaJU3aLUH 110JIS1 HOCTOSIHHBIX
MarHuTOB.

H3y4yeHue sABJIeHUA HAMAarHU4MBaHUS BellleCcTBa.
UccnepoBanue AelCTBUA 3J1eKTPUYECKOTO TOKA Ha MAarHUTHYIO
CTDEJIKY.
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JelicTBe MarHUTHOIO MOJIsI
Ha MPOBOJHUK C TOKOM.
JJIeKTpoJBUTraTesIb OCTOSH-
HOro Toka. Mcnonp3oBanue
3JIEKTPOJBUTraTEJIEH B TEX-
HUYECKHX yCTPOMCTBaX

Y Ha TpaHCHoOpTe

[IpoBesieHHe OMBITOB, J€MOHCTPUPYIOINX 3aBUCUMOCTb CHUJIbI
B3aMMOJENCTBUA KaTyIKH C TOKOM M MarHuTa OT CHUJIbI U Ha-
NpaBJIeHUs TOKAa B KaTyLIKe.

AHany3 cuTyalyii IpakKTU4eCcKOoro NpMMeHeHUs 3J1eKTPOMarHu-
TOB (B 6bITOBBIX TEXHUYECKUX YCTPONCTBAX, IPOMBIIIJIEHHOCTH,
MeJUIIHE).

W3y4yeHune felcTBHA MarHUTHOTO NOJISI HA NPOBOJAHHUK C TOKOM.
H3y4yeHue felCTBUSA 3/1eKTPOABUTATEIS.

HUamepenue KII/] asieKTpogBUraTeJbHONW YCTAHOBKHU.
PacnosnaBaHue W aHa/U3 pas/JIMYHBIX IPUMEHEHHUN 3J1eKTpPOo-
JABUraTeJsiei (TpaHCIOPT, 6bITOBBIE YCTPOKUCTBA U AP.)

J/IeKTPOMarHuT-
Hasl MHAYKIUSA
(44)

OnbiTel Papages. fIBaeHue
3JIeKTPOMarHuTHOW WHAYK-
uuu. [IpaBuso Jlenua.
JnektporeHepaTtop. Cnoco6bl
MOJIyYeHUsI 3JIEKTPUYECKOU
3HEPTrUU. DJIEKTPOCTAHLIUU
Ha BO30GHOBJISIEMBIX UCTOY-
HUKax 3HePruu

OnbIThI MO HCC/IeJOBAaHHUIO ABJIEHUA 3J1€KTp0MaI‘HHTHOﬁ UHAYK-
LHH: UCClieJOBaHHUEe U3MeHEeHUN 3HaUYeHHUA U HalnpaBJIEeHUA
HNHAYKIIHUOHHOTI'O TOKa

Pe3epBHOe BpeM1 (3 4)
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9 knacc (102 v)

U CIIOCOGBI €ro
onucaHusd (10 4)

Cucrema otcuyéTta. OTHOCHU-
TEeJIbHOCTh MEeXaHHU4eCKOTo
OBU>KEHMUS.

PaBHOMepHOe NpsIMOJIMHEN-
Hoe ABM>XeHUe. HepaBHOMep-
HOe NpPsIMOJIMHENHOE JBUXKe-
Hue. CpeHASA U MTHOBEHHas
CKOPOCTb TeJia IPU HEPABHO-
MEPHOM JIBUXKEHHUU.
YckopeHnue. PaBHOyckopeH-
HOe MpsMOJIMHENHOe ABHXe-
Hue. CBO6OJHOE MajleHHe.
OnbiThl N'anunes.
PaBHOMepHOe ABUKeHHE

0 OKpYy»KHOCTHU. [lepuon

U YacToTa oGpalieHus.
JluHeliHas U yraoBasi CKOpo-
ctu. lleHTpocTpeMuTe/IbHOE
yCKOpeHue

TemaTudeckuit OCHOBHOe€ COAiepKaHHe OCHOBHbIE€ BHABI JeATEeJTbHOCTH YYalUXCs
6J10K, TeEMa (Ha ypoBHe y4eGHBIX JelCTBUA)
Paspen 8. Mexannueckue siBjieHus (40 4)
MexaHUYeCcKoe MexaHU4Y€eCKOe JBUKEHHE. Anasu3 ¥ 06CyK/AeHue pa3InYHbIX IPUMEPOB MeXaHHUYECKOT0
JABHKEeHHe MaTepuasbHas TOYKa. JABYDKEHUSI.

O6Ccy/ieHHe TpaHUL IPUMEHUMOCTH MOJIeJIM «MaTepHUalbHas
TOYKa».

OnrcaHue MeXaHUYeCKOro JABHXKEHUS Pas3MYHBIMHU CIOCOOGAMHU
(ypaBHeHUe, Tabua, rpaduK).

AHa/M3 *XM3HEHHBIX CUTyallUi, B KOTOPBIX IPOABJIAETCS
OTHOCUTEJIbHOCTb MEXaHUYECKOTO JIBUXKEHMSI.

Ha6uroieHre MexaHUYeCKOro JBH)KEHUSA Tesla OTHOCUTENbHO
pPa3HBIX TeJ OTCYETA.

CpaBHeHMe NyTel U TPaeKTOPHUH ABHXKEHHUSA OJHOIO U TOrO XKe
TeJla OTHOCHUTEJNbHO Pa3HbIX TeJ OTCYETA.

Ananus Tekcra 'anniesa 06 OTHOCUTENBHOCTH JIBHXKEHUS;
BBITNIOJIHEHHE 33JJaHUH 110 TEKCTY (CMBICJIOBOE YTEHHeE).
OnpejesieHre cpefjHEH CKOPOCTH CKOJIbXKeHHsI OpycKa WM JBU-
>KeHM s IIapHKa 10 HAKJIOHHOM MJIOCKOCTH.

AHanu3 u 06CcyKAeHue CIoCO60B NMPUOIMKEHHOT O ONpeieeHUs]
MTHOBEHHOH CKOPOCTH.

OnpejiesieHHe CKOPOCTH PaBHOMEPHOTO ABIXKeHHUs (Ilapuka

B KUJKOCTH, MOJIeJIU 3JIeKTPHUYECKOT'0 aBTOMOOUJIA U T. I1.).
OnpejesieHde MyTH, IPOHJIEHHOIO 32 JAaHHBIM NPOMEXKYTOK
BpeMeHH, U CKOPOCTH TeJia 1o rpad UKy 3aBUCUMOCTH Iy TH
pPaBHOMEPHOI'0 JBH)XEHUS OT BPEMEHHU.

06cyx/ieHre BO3MOXKHBIX NPUHLHUIOB AeHCTBUA NPUOOPOB,
M3MepAPIHUX CKOPOCTh (CNHAOMETPOB).
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BblyKC/IeHHE MYTU U CKOPOCTH IPU PAaBHOYCKOPEHHOM IpPSIMO-
JIMHEHHOM JIBM)KEHHH TeJIa.

OnpefesieHre NMPOWAEHHOIrO MyTH M YCKOPEHUsA JBHXKEHUSA TeJa
o rpaduKy 3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOI'O MPSIMO-
JIMHEMHOTO JABHXKEHUs TeJla OT BpEMEHU.

OnpejgesieHre YCKOPEHUs TeJsa IPU PaBHOYCKOPEHHOM JIBHKe-
HUH 110 HAKJIOHHOH IJIOCKOCTH.

W3MepeHHe nepuo/ia U 4acTOThI 0GpalleHUs TeJla 0 OKPY>KHOCTH.
OnpejesieHHe CKOPOCTH PAaBHOMEPHOI'O JBMXKEHHUS TeJsia

10 OKPY?KHOCTH.

PemeHue 3a/1a4 Ha onpefiesieHHe KHHEMAaTHYECKHUX XapaKTepH-
CTUK MeXaHW4eCKOTro JBH)XEHHUS Pa3JIUYHbIX BUJOB.
PacnosHaBaHMe U PUGIIKEHHOE ONKUCAaHKE PA3JIMYHBIX BU/IOB
MeXaHU4YeCKOT0 JIBHXKEHUs B IPUPO/ie U TEXHHUKe (Ha MpUMepax
CBOOOJHO NMaJJAI0LUX TeJI, IBUXKEHUS )KUBOTHBIX, He6GEeCHbIX
TeJl, TPAaHCIIOPTHBIX CPEJCTB M AP.)

B3aumogeiictBue
Tes (20 4)

[lepBbIit 3ak0oH HbloTOHA.
BTopoii 3akoH HeloTOHa.
TpeTtuii 3akoH HproToHa.
[IpyHLOMI Cynepno3uLuu
CHJIL

CuJsia ynpyrocTu. 3aKoH
I'yka. Cusa TpeHusA: cuaa
TpeHHUs CKOJIbXXeHHs, CUJIa
TpeHUd NOKOos, Apyrre BUABI
TpeHUs.

Cula TSXKeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.
YckopeHue cBO60JHOTO
najgeHus. /IBM>keHNe NJIaHeT

Ha6sroieHue 1 06cyx/jeHe ONBbITOB C IBMXKEHHEM TeJla PpU
YMEHBIIEHUHU BJIUSHUS APYTUX TeJl, IPENSTCTBYIOIUX JBHXKe-
HUIO.

Ananus tekcra l'asues c onvucaHveM MbICJEHHOTO 3KCIIepHU-
MEeHTa, 060CHOBBIBAIOLIEI'0 3aKOH HHEPLIMH; BbITIOJIHEHHE
3a/laHUM 110 TEKCTY (CMBICJIOBOE YTEHUE).

O6cyx/ieHHe BO3MOXXHOCTH BBINOJIHEHHS 3aKOHA MHEPIUHU

B Pa3JIMYHBIX CHCTEMaX OTCYETA.

Ha6sroieHue 1 o6cyx/ieHHe MeXaHU4YeCKHUX ABJIeHUH, Npo-
HUCXOJSLIUX B cUCTeMe oTcuyéTa «Tesiexkka» pU eé paBHO-
MepPHOM U YCKOPEHHOM JBH)KEHUHM OTHOCHUTEJIbHO KabUHeTa
du3uku.

JleficTBHA C BEKTOPAaMHU CHUJI: BBINIOJIHEHHE 3aJJaHHUH 110 CJ10Ke-
HUIO U BBIYUTAHHUIO BEKTOPOB.
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IIpodosicerue maban.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

Bokpyr Cosanuya. [lepBas
KOCMHUYecKasl CKOPOCTh.

HeBecoMocTh u neperpyskKu.

PaBHOBecue MaTepHaJbHOU
TO4YKHU. AGCOJIIOTHO TBEpJoe
Tesi0. PaBHOBecue TBEpZOTo
TeJsla C 3aKpPenJiEHHON OChbI0
BpalleHusi. MOMEeHT CUJIbI.
LlenTp TsKECTH

HaGutoieHue /Ui npoBeJieHUe ONbITOB, JEMOHCTPUPYIOLIUX
3aBHCHUMOCTb YCKOPEHHUs TeJsIa OT HPUJI0KEHHOU K HEMY CUJIbI

M Macchl TeJia.

Ananus 1 06'bsICHEHHE SIBJIEHUH C HCII0JIb30BaHUEM BTOPOTO
3akoHa HeroToHa.

PelieHue 3a/jau ¢ UCHOJb30BaHHEM BTOpPOro 3akoHa HeloToHa

Y TpaBHJIA CJIOKEHHUS CHJL.

OnpefesieHHe }XECTKOCTHU NPY>KUHBL.

AHaJu3 cuTyalnui, B KOTOPbIX HAGII0Jal0TCs yrpyrue aedop-
Mally, U UX 00'bsICHEHUE C UCI0JIb30BaHUEM 3aKoHa ['yka.
PellleHHe 3a/1a4 ¢ UCMIOJIb30BaHUEM 3aKoHa ['yka.
HccnenoBaHue 3aBUCHMOCTHY CUJIBI TPEHUST CKOJIbKEH U

OT CWJIbl HOpMaJIbHOTO JaByeHus. O6cyxJeHue pe3ybTaTOB
HCCJIeJOBaHUSI.

OmnpenenieHne Ko3dPULIEHTA TPEHUS CKOJIbXEHUs.

H3MepeHUe CUJIbI TPEHUS OKOS.

PeuieHue 3a7jau ¢ UCNOJIb30BaHUEM GOPMYJIbI /i1 CUJIbI TPEHUS
CKOJIbXKEHHUS.

AHasu3 IBWKEeHU TeJl TOJIBKO MO/ IeAICTBUEM CHUJIBI TsXKe-

CTH — CBOOOJHOIO NaJleHUS.

06bsicHEHHe HEe3aBUCUMOCTH YCKOPEHUs CBOGOAHOr0 najeHus
OT Macchl TeJia.

OrneHKa BEJIMYUHBI CUJIbI TATOTEHUS, e CTBYIOIEeH MeX Iy
ABYMs TesJlaMU ([J1s1 pa3HbIX Macc).

AHanus ABWKeHUs HeGeCHbIX TeJ MoJ AeUCTBHUEM CHJIbl TATOTe-
HUs (C UCMOJIb30BAHUEM JIOTIOJTHUTENbHBIX UCTOYHUKOB UH)OP-
Malluu).
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PemeHue 3asa4 ¢ UCMOJb30BaHUEM 3aKOHA BCEMHUPHOIO TATOTe-
HUSA U GOPMYJIbI AJIF1 pacyéTa CHUJIBI TSIKECTH.

AHa/NM3 OPUTrMHAJIBHOTO TEKCTA, ONMKChIBAIOILEro NPOABIEHU
3aKOHA BCEMHUPHOI'O TSATOTEHUS; BBINOJHEHHE 3alaHUM 1O TEK-
CcTy (CMBICJIOBOE YTE€HHE).

Ha6usrofenre u o6cy>x/jeHre ONBITOB 10 U3MEHEHUIO Beca TeJsa
IIPU YCKOPEHHOM /IBH>KEHHH.

AHanu3s ycioBUH BO3HUKHOBEHHUSI HEBECOMOCTH U Iepe-
rpy3KH.

PemeHue 3aja4 Ha onpejie/ieHHe Beca TeJa B Pa3JIM4YHBIX
yCJIOBHUSAX.

AHanus cuJ, eCTBYIOLINX HA TEJI0, IOKOsILeecs Ha OIOope.
OmnpepesieHHe LEeHTPA TAXKECTHU Pa3JIMYHBIX TeJ

3akoHbI coxpa-
HeHM4 (10 4)

Umnynbc Tena. UsmMeHeHue
UMIyJabca. UMOyJibc cUbI.
3aKOH COXpaHeHUsI UMITYJib-
ca. PeakTHBHOe i BUXKeHUe.
MexaHuuyeckasi paboTa 1
MOILIHOCTb. PaGoTa cua
TSXKECTH, YIIPYTOCTH, Tpe-
HUsA. CBA3b S3HEPrUuu U pa-
GOTBHI.

[loTeHuManbHAsI SHEPTUSA
TeJa, NOJHSATOr0 HaJl MOBepPX-
HOCTbI0 3eMJU. [loTeHHab-
Has 9Heprus CKaTou npy-
KUHBL.

KuHeTuuyeckas sHeprus.
TeopeMa 0 KHHETUYECKOU
9HEepruu.

Ha6sr0/1eHue ¥ 06CyKAeHUEe ONBITOB, JEMOHCTPUPYIOLUX
nepejaydy UMIyJibca MPU B3aUMOJeHCTBUH TeJI, 3aKOH COXpaHe-
HHSI UMITyJIbCA IPY a6 COIOTHO YIIPYTrOM U HEYIPYTrOM B3aUMO-
NeWCTBUH TeJl.

AHasiu3 cuTyanui B OKpy»KaloleH »KU3HH C UCII0JIb30BaHUEM
3aKOHA COXpaHEHUs UMIYJbCa.

Pacno3HaBaHUe sIBJIEHHS] peaKTUBHOTO ABIXKEHUsI B PUPO/e
u Texuuke (MC — 6uoJsiorus).

[IpyMeHeHHe 3aKOHA COXpaHEeHUs UMIIyJIbCa AJis pacyéTa
pe3yJibTaTOB B3auUMO/ieficTBUs Tes (Ha MpuUMepax Heynpy-

roro B3auMO/JeMCTBUS, yIPYTOro [eHTPaJbHOr0 B3aUMO-
[efCTBUA ABYX OAUHAKOBBIX TeJI, 0JTHO U3 KOTOPBIX HEIO/-
BUKHO).

PenreHue 3aa4 c MCNOJIb30BaHHEM 3aKOHA COXpPaHEHUs UM-
MyJibCca.

OnpepesieHre paboThI CUJBI YIIPYroCTH IPU NoAbEMe rpysa

C UCIOJIb30BAaHWEM HENOJBHKHOTO M MOJBUKHOI'O GJIOKOB.
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IIpodosicerue maban.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

3aKOH coXpaHeHUsI MexXaHU-
4yeCKOW aHepruu

M3mepeHHe MOIIHOCTH.

H3MepeHUe NOTEHLHMABHOW 3HEPrUU ynpyro aepopMHpoBaH-
HOM NpPYKHUHBI.

H3MepeHHe KUHETUYECKOH 3HEPTUH TeJja 110 JJUHE TOPMO3HOI0
My TH.

JKCneprUMeHTa/IbHOE CPaBHEHHE U3MEeHEeHUs NMOTeHLHaTbHONU
KHHETHYeCKON 3Heprui Tesa NMpPH JBMXKEHUH N0 HAKJIOHHOH
[IJIOCKOCTH.

JKCrnepUMeHTa/JIbHasi IPOBEPKA 3aKOHA COXPAaHEHUsI MeXaHUyYe-
CKOH 3HEpPTUHU NPH CBOOGOJHOM NaJEHUH.

[IpyuMeHeHHe 3aKOHA COXpPaHEHHUA MeXaHHU4YeCKOH 3HepTrUHU
JUIS pacyéTa NoTeHLHaJbHOM U KHHETHYeCKOH dHepruu Tesa.
PemeHue 33134 C UCNIOJIb30BaHUEM 3aKOHA COXpPAaHEHU S Mexa-
HUY€ECKOH SHEPTUHU

Pa3aen 9. Mexanuu

ecKue Kojie6aHus U BOJIHBI (15 4)

MexaHu4YecKHne
KoJsie6aHus (7 4)

KosiebaTesibHOE ABHXKEHUE.
OCcHOBHbIE XapaKTEPUCTUKH
KoJIeGaHUM: Iepuo/, 4acToTa,
aMIJIMTyZa. MaTematuye-
CKUH U NIPY>KUHHBIA MasgTHU-
ku. [IpeBpalieHue sHepruu
MpU KoJiebaTeJIbHOM JIBHKe-
HUU.

3aTyxarmye Koseb6aHHUA.
BeIHYX/1leHHbIE KOJIe6GaHUS.
Pe3soHnaHc

Ha6uroenve Kose6aHui noj AeldCTBHEM CHUJI TSXKECTH U YIIpy-
FOCTH U O6Hapy>KeHHe M0JL0OGHbIX KOJIEOAHUM B OKpPYKaloLeM
MHUpe.

AHasnus KoJie6aHUH rpy3a Ha HUTH U Ha NIpy>kuHe. OnpeJiesieHne
4acTOThI KoJIe6aHUH MaTeMaTU4eCKOro U MPYKMHHOI'0 MasATHH-
KOB.

Ha6stoieHue U 06'bsICHEHUE IBJIEHUS pe30HaHCca.
UccnepoBaHue 3aBUCUMOCTH IlepHo/ia KojebGaHUH Mo/iBelleHHO-
ro K HUTH I'py3a OT JJIMHBI HUTH.

[IpoBepKka He3aBUCUMOCTH NepHoAa KojebaHUH rpysa, nosise-
LIEHHOTO K JIEHTE, OT MacChl r'py3a.
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Ha6uroeHre 1 06cyk/jeHue ONbITOB, EMOHCTPUPYIOIHUX
3aBUCUMOCTb IIepHoJa KoJIeGaHUH MPY>KMHHOI'0 MasTHUKA

OT MaccChl I'py3a U XKECTKOCTHU NPY>KUHBI.

[IpuMeHeHMe MaTeMaTHYECKOr0 U NPYXHHHOTO MAasATHHUKOB

B KayeCTBe Mo/ieJieH /1S ONUCAHUA KoJIe6aHUH B OKPY Kao1eM
MHUpe.

PemeHnue 3aa4, CBA3aHHBIX C BbIYHCJIEHHUEM HJIM OLIEHKOH
YacToThl (mepuoja) KojaebaHUU

MexaHu4YecKHne
BOJIHBI. 3BYK
(84)

CBOMCTBa MeXaHUYECKUX
BOJIH. /lsinHa BOJIHBL. Mexa-
HUYeCKHe BOJIHbI B TBEPJOM
TeJie, CEHCMHUYECKHE BOJTHBIL.
3Byk. 'poMKOCTB 3ByKa

U BbIcOTa ToHA. OTparkeHUe
3ByKa. UHQpasByK U yabTpa-
3BYK

O6GHapy»keHHe U aHaJIN3 BOJIHOBBIX AIBJIEHHUH B OKpY»>KalolleM
MHUpe.

Ha6usroieHre pacnpocTpaHeHHUs NPOAOJBHBIX M MONEepPeYHbIX
BOJIH (Ha MOJie/1M) U 0GHapyKEHHEe aHAJIOTUYHbIX BU/I0B BOJIH B
npupo/ie (3ByK, BOJsiHbIe BOJIHBI).

BelunciieHHe AJIMHBI BOJIHBI U CKOPOCTH PacHpoCTpaHeHHUs
3BYKOBBIX BOJIH.

JKCrepuMeHTaJbHOE OIpeJiesIeHHe TPaHUL, YacTOThI C/BIIIMMBIX
3BYKOBBIX KOJIeGaHUH.

Ha6uroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI (B TOM
YHCJIe C UCN0JIb30BAHHUEM MY3bIKaJbHbIX HHCTPYMEHTOB).
Ha6uroieHre U 06bsICHEHHE SIBJIEHHUS] aKYCTUYECKOTO Pe30-
HaHca.

AHanu3 OpUrMHAJBHOTO TEKCTa, MOCBALLEHHOIO HCII0/Ib30Ba-
HUIO 3ByKa (MJIM yJIbTpa3ByKa) B TEXHHUKe (3X0JI0KaLMH,
yJABTPa3ByK B MeJUIIMHE U [Ip.); BbIIOJHEHUE 33JJaHUH 10 TEK-
cTy (CMBICJIOBO€E UTEHUE)

Pa3gen 10. d1eKTpOMarHuTH

oe moJie ¥ 3JIeKTPOMarHuTHbIEe BOJIHBI (8 )

J/IeKTPOMarHuT-
Hoe mnoJie

aﬂeKTpoMaFHI/ITHOE mnmoJie.
3J'I€‘KTp0MaFHPITHbIe BOJIHBI.

HOCTpOEHI/le paccy)K,U,eHHﬁ, 060CHOBbIBaI~OLLLI/IX B3aUMOCBA3b
3JIEKTPUYECKOIro U MarHuTHOTrO noJieH.
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IIpodosicerue maban.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

M 3J1eKTpoMmar-
HUTHbIE BOJIHbI
(64)

CBOMCTBA 3JIEKTPOMAarHUT-
HbIX BOJIH. [lIkaJia ajiekTpo-
MarHUTHBIX BOJIH. Ucto/1b30-
BaHUeE 3JIEKTPOMAarHUTHbBIX
BOJIH JIJIS1 COTOBOM CBSI3U.
JJIeKTpOMarHuTHas NpUpoaa
cBeTta. CKOpOCTh CBeTa.
BoJsiHOBBIE CBOMICTBA CBeTa

JKCnepUMeHTa/IbHOE U3y4YeHHe CBOMCTB 3JIeKTPOMAarHHUT-
HBIX BOJIH (B TOM 4HCJIE C IOMOLIbI0 MOGHJIBHOTO TeJle-

dona).

AHanu3 peHTreHOBCKHUX CHHMKOB YeJIOBEYECKOr0 opra-
HU3Ma.

AHa/M3 TeKCTOB, ONUCHIBAIOIUX TPOSBJIEHUS 3JIeKTPOMarHuT-
HOTO U3JIy4EHHUS B IPUPOJE: )KUBbIE OPraHU3MBbI, U3JIyYEHU I
HebeCHBIX TeJl (CMbICJIOBOE UYTEHHUE).

PacnosHaBaHHe M aHa/lIU3 Pa3/IMYHbIX IPUMEHEHHUH 3/1eKTpo-
MarHUTHBIX BOJIH B TEXHHUKE.

PewreHue 3aa4 ¢ UCnoJsib30BaHUEM GOpMyJ1 JiJisT CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJIH, JJINHBI BOJIHbBI U YaCTOThI

cBeTa

Pasgen 11.

CBeToBbI€ siBJIeHUA (15 4)

3aKoHbI pacnpo-
CTpaHeHHUs CBeTa
(64)

HcTouyHuku cBeta. JlyueBada
MogeJ b cBeTa. [IpsaMosnHen-
HOe pacnpocTpaHeHHe CBeTa.
3atMmeHus ConHua u JIyHbl.
OTpaxxeHue cBeTa. [ls1ockoe
3epKaJjio. 3aKOH OTpaXKeHUs
cBeTa.

[IpenomieHue cBeTa.

3aKOH NpeJIoOMJIEHUS CBETA.
[los1HOe BHyTpeHHee oTpaxe-
HHe cBeTa. Mcnosib30BaHUe

Ha6sr01eH1e ONBITOB, IEMOHCTPUPYIOLIUX SIBJIEHUE MPSIMOJIU-
HEeHHOTO pacHpoCTpaHeHUs CBeTa (BOSHHKHOBEHHE TE€HU U I0JIY-
TEHU), U UX HUHTepIpeTaNUsl C UCIIOJIb30BaHHUEM IMOHATHS
CBETOBOTO JIy4a.

06bsicCHEHHE U MOJIeJIMPOBaHHe COJTHEYHOTO U JIYHHOTO 3aTMe-
HUH.

HccnenoBaHre 3aBUCUMOCTH yrJjla OTPXKEHUsI CBETOBOTO Jiyda
OT yrJia MaJieHus.

H3yyeHue CBOUCTB U306pakeHUs B IIJIOCKOM 3epKaJie.
Hab6sroeHre 1 06'bsiCHEHHE ONBITOB 110 NMOJTYYEHHUIO U306pake-
HUH B BOTHYTOM U BBIIIYKJIOM 3epKaJsiax. Ha6toneHre u 06bsic-
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BHYTPEHHEro OTpaXeHUud
B OIITU4YECKHUX CBETOBOAAX

HEeHHe OIbITOB IO NMPEJIOMJIEHUIO CB€TAa HA 'paHULle PA3JIMYHbBIX
cpej, B TOM 4YHUCJi€ ONBITOB C INOJIHBIM BHYTPEHHUM OTpPaXeHHEM.
HCCJIe,E[OBaHHe 3aBHUCHUMOCTH yrJia [IpeJIOMJIEHUA OT yrJa
NnajeHud CBETOBOIO Jiyda Ha rpaHULle «BO3yX—CTEKJIO».
PacnosnaBaHue sIBJeHUU OTpa»XeHud U NpeioMJIEHHUA CBeTa

B HOBCEAHGBHOﬁ KM3HU. AHAJIN3 U 06'bsICHEHUE SIBJIEHUS
OIITUYECKOI'0O MHUpaxa.

Peuienue 3a4a4 C UCIIOJIb3OBAHUEM 3aKOHOB OTpa»E€HUA

U NpeJIOMJIEHHUA CBeTa

JIMH3BI U ONTH-
4YeckKue Npu6opbl
(64)

JIuH3a, X0 Jiydel B JIMH3e.
OnTuyeckasi CUCTEMA.
OnTudyeckde  MPUOOPHI:
doToannapar, MUKpPOCKOT

U TesieckoI. ['J1a3 kak onTuye-
cKas cucteMa. BanzopykocTb
U 1aJIbHO30PKOCTh

[TonyyeHue u306parKeHUH C MOMOILbI0 COOHpAKLIe U pacceu-
Balollley JINH3.

Onpegenenve GOKYCHOrO PacCTOSHUS U ONTHYECKOH CHJIBI
co6uparoei JUH3BbI.

AHanu3 ycTpoMCcTBa M NPUHLUIIA JeHCTBUS HEKOTOPBIX ONTHYE-
CKUX IPUOOPOB: PpoToannapata, MUKpPOCKONA, TeJeCcKona

(MC — 6uoJsi0rus, aCTPOHOMHUH ).

AHanu3 siBJIeHUH 6JIM30pYKOCTH U JaJIbHO30PKOCTH, IPUHIMIIA
nedictBus o4koB (MC — 6uosiorus)

PasjiokeHue
6eJIoro CcBeTa
B cnekTp (3 4)

Pa3zjioxeHue 6ej10ro cBeTa
B cieKTp. OnbiTel Hel0TOHA.
CJl03KeHUE CIIEKTPaJbHBIX
uBeToB. /lucnepcus cBeTa

Ha6uroieHue 1o pas/ioXkeHHI0 6e/10r0 CBeTa B CHEKTP.
Ha6uroieHre U 06'bsICHEHHE ONBITOB M0 MOJY4YeHUI0 6e10ro
CBETA IPU CJIOKEHUHU CBETA PAa3HbIX [[BETOB.

[IpoBesieHHEe U OG'BbSICHEHHE ONBITOB 10 BOCIPHUATHIO LIBETA
[pesMeTOB NPHU UX HAGJIIOJJeHUH Yyepe3 IIBeTOBble GUIbTPbI
(uBeTHBIE OYKH)

Pasgen 12. KBaHnToBble ABJieHNs (17 4)

Hcnyckanue
U NorJjomneHue

OneiThl Pesepdopra u niaaHe-
TapHas MoJieJib aToMa.

O6cyx/eHue Lean onbITOB Pedepdopsa o nccie0BaHUIO
aTOMOB, BbIIBUKEHHE T'MIIOTE3 O BO3MOXKHBIX pe3yJibTaTax
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OkoHuaHue mab.

TemaTu4vecknii
0J10K, TeMa

OcHOBHOe cofepkaHue

OcHOBHBIC BB 1eITeJIbHOCTH Y4alIUXCS
(Ha ypoBHe y4eOHBIX JAeHCTBHIT)

CBeTa aToMOM
(44)

Mopesb aToma Bopa. Ucny-
CKaHMe U IOIJIoleHWe CBeTa
atoMmoM. KBaHThl. JIuHeKya-
Thle CIIEKTPbI

ONBITOB B 3aBUCUMOCTH OT NpPeA0JaraeéMoro CTpoeHusl aTOMOB,
dopMyMpoBaHUE BbIBOJOB U3 PE3YJILTATOB ONBITOB.
O6Ccyx/ieHHe NPOTUBOPEYUH IJIaHETAPHOU MOJe/d aToMa

Y OCHOBaHMH J1g runoTte3nl bopa o cranuoHapHBIX opOoUTax
3JIEKTPOHOB.

Ha6urojeH1e CIIJIOIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyYeHUSs
pa3/M4YHbIX BelecTB. O0'bICHEHHE JINHEHYATBIX CIEKTPOB
HU3JIy4eHHUs

CtpoeHue
aTOMHOTO AApa
(64)

PagunoakTuBHOCTB. Anbda-,
GeTa- ¥ raMMa-uU3JIydeHHUs.
CTpoeHHe aTOMHOTO siipa.
Hyk/oHHast MoJesib aTOMHOTO
aapa. U3oTonbl. PagnoakTus-
Hble MpeBpalieHus. [lepuon,
noJiypacmnaza.

JlelicTBUS paHOaKTUBHBIX
W3JIyYeHUH Ha )KUBbIe
OpraHU3MbI

06Ccy)aeHre BO3MOXKHBIX THIIOTE3 O MO/JIeJISIX CTPOEHHUs 517 pa.
OmnpepesieHre cocTaBa sifiep MO 33JlaHHbIM MaCCOBBIM U 3apsifio-
BbIM YHCJIaM U 10 MOJIOXKEHHUIO B IEPUOJUYECKOU cCUCTeMe
aneMeHTOB (MC — xumus).

AHaJsiu3 M3MeHeHHUs COCTaBa s/ipa U ero NoJI0KeHHUs

B MEPUOJNYECKON CHUCTeMe MPU A-PaJJUOAKTUBHOCTHU

(MC — xumus).

HccnenoBaHue TPEKOB @-4aCTHI] 10 TOTOBbIM poTorpadpusam.
O6HapyeHHe U U3MepeHHe PaiuallMOHHOro GoHa C MOMOLIbIO
J03UMeTpa, OlleHKa er0 UHTEHCUBHOCTH.

AHasu3 610JIOTUYECKUX U3MEeHEeHUH, TPOUCXOAAIINX MO/,
JlelicTBUEM paJHOaKTUBHBIX u3nydeHnd (MC — 6uosiorus).
Hcnosib30BaHUe PaIUOAKTHUBHbBIX U3JIyYEHUH B MeJJUIIMHE

(MC — 6uosorus)

ApepHble
peakuuu (7 4)

AnepHble peakuu. 3aKOHbI
COXpaHeHHs 3aps/0BOro

Pewmenue 3a4a4 C UCI1IOJIb3OBAHHWEM 3aKOHOB COXpaHEHUA
MaCCOBbBIX U 3apAJO0BbIX YHCeJI Ha onpejesieHHe pe3yJbTaTOB
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Y MaCcCOBOTO YyUceJs. JHeprus
CBfI3W aTOMHBIX s17iep. CBA3b
Macchbl M 9Hepruu. Peakuuu
CUHTe3a U JieJieHUs szep.
HUctouyHuku sHepruu CosHLa
Y 3BE3/I,.

flnepHas sHepreTuka

A/lepHBIX peaKLMH; aHaJIM3 BO3MOXXHOCTH HJIM HEBO3MOXXHOCTH
AEepHON peaKI1Hu.

OueHKa 3HEPrUM CBA3U fAZEP C UCMO0JIb30BaHHEM QOPMYJIBI
JiiHmITelHa.

O6cCyx/ieHHe ePCIEKTUB UCII0JIb30BaHUS YIIPABJISIEMOI0
TepMOsIepHOT0 CUHTe3a.

O6cyx/leHre NPenMYyIIeCcTB M 9KOJIOrHYeCKUX IP06JIeM,
CBSI3aHHBIX C ifilepHOM sHepreTukol (MC — skoJiorus)

IloBTOPUTE/NBHO-06061AI0IMHA MOAYIb (9 1)

CucreMaTu3anus
1 0600611eHHEe
NpeAMeTHOTO
cofiepKaHus

U OombITA fAes-
TeJbHOCTH,
NpUOGPETEHHOTO
MpU U3y4eHUU
BCETro Kypca
duszuku

06o611eHHE COZePXKaHUA
Ka’kJ0r0 U3 OCHOBHBIX
pas/iesioB Kypca pU3UKH:
MeXaHUYeCKHe, TEMJIOBbIE,
3JIEKTPOMAarHUTHbIE, KBAHTO-
Bble ABJICHUS.

Hay4Hblil METO/ TO3HAHUS U
ero peaJsiuzanus B pusude-
CKHUX UCCJIeJOBAaHUAX.

CBs13b QU3UKU U COBPEMEH-
HBIX TEXHOJIOTHH B 06J1aCTH
nepeaadu uHbopMalu,
SHEpPreTUKe, TPaHCIOPTE

BeinosiHeHHe y4eOGHBIX 3aJlaHUH, TPeOYIOLIHUX JeMOHCTpanuu
KOMIIETEHTHOCTEH, XapaKTepHU3YIIIUX eCTeCTBEeHHOHAYYHYIO
rpaMOTHOCTb:

6 IpUMEHEHUs MOJYYEHHbIX 3HAHUU [IJIT HAYYHOTO 06'bsICHEHUS
du3nYecKUX SBJIEHUN B OKpYy)Kalollel Npupoje U MOoBCeJHEB-
HOM KH3HHY, a TaKXKe BbISIBJIeHUsA PU3NYEeCKUX OCHOB psfa
COBpEeMEeHHbIX TeXHOJIOTHH;

6 MpUMeHEeHHs] OCBOEHHbBIX IKCIEPUMEHTANbHbIX YMEHUHN JJis
HccieJoBaHUSA GU3NYECKUX sIBJIEHUH, B TOM YHCJIe JJIs
MPOBEPKHU IMIIOTE3 U BhISIBJIEHUsI 3aKOHOMEPHOCTEH.

PemreHue pacyéTHBIX 337ja4, B TOM YHCJI€e TPeIOoJIaraliux

UCMOJIb30BaHUe GU3UYECKONU MOJIeIM U OCHOBAHHBIX Ha CoJiep-

>KaHUU pa3JIMYHbIX pa3/esoB Kypca pU3nKHU.

BrInoJsiHeHMe ¥ 3aLUTa IPYNIIOBBIX UJIM UHAUBUAYAJIbHBIX

MPOEKTOB, CBA3aHHBIX C COAePKaHHUEM Kypca GU3UKHU




