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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOILIET0 0Opa3oBaHMs COCTABJIEHA HA OCHOBE
IOJIOKEHUH W TpeOoBaHMM K pe3yiabTaTaM OCBOEHHMs Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3zoBarenbHOU mporpaMmel, npeacraBieHHbIx B DI'OC 00O, a takke ¢ yuéroMm QeaepaibHO
paboueil nporpammsl Bocniutanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Ousnkay.

Coneprxanue mporpaMMsl 1o (U3KKe HampaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
IPaMOTHOCTH OOYyYaroIUXcsd U OpraHM3alUI0 W3yuyeHHUs (U3MKU Ha JAEATeIbHOCTHOW OCHOBe. B
nporpaMMme 1O (HU3UKE YYUTBHIBAIOTCS BO3MOXKHOCTH Y4YeOHOTO TIpeAMeTa B pealu3aluu
tpedboBanuit ®I'OC OOO K IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TAK)Ke MEXKIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYUHBIX Y4EOHBIX IPEAMETOB HAa YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeneleHue ydyeOHOro marepuaja o rojam
oOyyeHus (o KiaccaM), IpejylaraeT HPUMEPHYI IIOCIEJOBAaTEIbHOCTh H3YYEHHUsS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOIO COJAEPKAHUS U yYETE BO3PACTHBIX OCOOEHHOCTEHN
00y4aroIuxcs.

[Tporpamma o ¢usuke pa3paboTaHa ¢ HEIbI0 OKA3aHUS METOIMYECKON TTOMOIIH YYUTEIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

®uszuka SBISIETCd CUCTEMOOOPA3YIOUM JUIsl €CTECTBEHHO-HAYYHbBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE IPOLECCOB M SBJICHHM, M3y4aeMbIX XHUMHEH,
Ouosiorueii, acTpoHOMHEW W (QHU3MUECKOW Teorpaduell, BHOCUT BKIJIQJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, HOpPEIOoCTaBisgeT HaubOosiee sCHble 00pa3lpl NPUMEHEHUS HAayyHOro MeToja
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUM O MHpE.

OnHa W3 rHaBHBIX 3ajad (PU3MYECKOro oOpa3oBaHMs B CTPYKType oOuliero odpa3zoBaHUs
COCTOMT B (OPMUPOBAHMM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W HHTEpeca K HayKe Yy
00y4arouxcs.

Wzyuenne ¢usnkun ©Ha 0a30BOM YpPOBHE MPENAINoOiaraeT OBJAJACHUE CIEIYIOIUMH
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

® Hay4dHO OOBSICHSTDH SBIICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

® HHTEPNPETUPOBATh JAHHBIE M HCIOJb30BaTh HAYYHbBIE JI0KA3aTEIbCTBA IS
IIOJIy4€HUS BBIBOJIOB.

Henu wu3ydyenuss (U3MKKM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHUS OIpPENEICHbl B
Konnenuuu npenogaBanus ydeOHoro mnpenmera «@Pusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMAX
Poccuiickoit  @enepanuy, peaqu3yrOIIMX OCHOBHBIE OOIIe00pa3oBaTeIbHbIE POrPaMMBL,
yTBepkaEHHON pemenneM Komrernn Mununcrepersa npocsemenust Poccuiickoit denepanun
(npotoko:n ot 3 aexadps 2019 r. Ne [IK-4BH).

Hean n3yvyenus pu3nku:

e puoOpeTeHHEe UHTEpeca U CTPEMIICHHUS 00ydJaroluXcsl K HAYyYHOMY U3YYE€HHUIO TIPUPOJIbI,

pa3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJCTABICHMH O HAyYHOM METOJ€ TO3HaHUS U  (OpPMHpPOBaHHE
HCCIIEIOBATENBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

e (opmupoBaHHE HAay4YHOTO MHPOBO33PEHMS KaK pe3ysibTaTa M3y4yeHHUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMHUpOBaHME NPEACTABICHUI O POl (U3UKU JUIS PA3BUTUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cepax Oyaymell npodeccnoHaTbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOHM, MOJATOTOBKA K JalbHEHIIEMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTIKeHre STUX IeJed mnporpaMmbel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOIIETO

o0Opa3oBaHMs 00eCIIeYnBACTCS PEIICHUEM CIeAYIOUINX 3a1a4;

e npuoOpeTeHre 3HAHUHN O TUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHHMUYECKUX, TEIIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

e puOOpeTeHrnEe YMEHUN OMUCHIBATh U OOBSACHATH GU3NYECKUE SBJICHHS C UCIIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUIA;

® OCBOCHHME METOJOB pELICHUS MPOCTEHIIMX pacu€THBIX 3aJad C HCIOJIb30BAHUEM
(bu3nyecKrux MojeNel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUU HAONIOJATh MPUPOIHBIC SIBICHUS U BBIIOJIHATH ONBITHI, Ja0OpaTOpHbIE
paboOThl M OSKCIEPHUMEHTAJIbHBIE HCCICAOBAHUS C HCIOJIb30BAHUEM HM3MEPHUTEIbHBIX
pUOOpPOB;

e ocBOcHHE MNPUEMOB paboThl ¢ uHPoOpMaIuel (U3HUECKOTO COJNEpKaHUs, BKIIIOYast
MHPOPMALIMI0O O COBPEMEHHBIX JIOCTWKCHUSAX (U3MKM, aHaIu3 U KPUTHYECKOE
OlleHHBaHUE UH(POPMAIUY;

® 3HAKOMCTBO €O cepamMu MPO(HEeCCHOHATLHOU JEATSIBHOCTH, CBA3AHHBIMH ¢ (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3MUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIlii ypOBEHb) HA YPOBHE OCHOBHOI'O 00OIIET0 00pa30BaHUs
otrBoauTcs 238 wacoB: B 7 kitacce — 68 wacoB (2 yaca B Hezielto0), B 8 kiacce — 68 wacos (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HefIeNi0).

[Ipeuaraemslii B nporpamMme 1o ¢pu3uKe nepedeHs J1abopaTopHbIX padOT U OIBITOB HOCUT
pEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JeJIaeT BbIOOp IPOBEACHUS JIaDOpAaTOPHBIX padOT U OIBITOB
C y4€TOM MHAMBUYAIbHBIX 0COOEHHOCTEH 00yUaromuxcs, CIUCKa IKCIEPUMEHTAIbHbIX 3aaHUH,
IpeJyUIaraeéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pu3uKe.

COJEPKAHUE OBYYEHUA
7 KJIACC

Pasneu 1. ®usnka u e€ poib B NO3HAHMHN OKPY/KAIOIIEro MUpA.

®usnka — Hayka o mpupoge. SBieHus npuponbl. Ousznyeckue SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnyeckue BenuuuHbl. HM3mepenne ¢usnueckux BenuuuH. dusnueckue npuOOPHI.
[TorpemHocTs U3MepeHnii. MexxayHapogHasi CHCTEMA €ANHHII.

Kak ¢usmka u npyrue ectecTBEHHblE HAayKH H3y4yaroT Npupoay. EcTecTBeHHO-Hay4 HBIN
METOJl TO3HaHWA: HaONI0/eHHe, TIOCTAaHOBKA HAYyYHOIO BOINPOCA, BBIIBWKEHHME THUIIOTE3,
SKCIIEPUMEHT TI0 TTPOBEPKE THIOTE3, 00BICHEHHE Ha0M0AaeMoro siBiieHus. Onucanue Gu3nuecKux
SIBJICHUH C IIOMOLIBIO MOZCIICH.

Jemoncmpayuu.

1. MexaHuuecKkue, TEMIOBbIE, IEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE SIBJICHHUS.

2. O®usnveckre MPUOOPHI M TPOIEAypa TPSMBIX H3MEPEHHH aHAJIOTOBHIM M HU(POBBIM

puOOpOM.

Jlabopamopuvie pabomsl u onvimol.

OmnpeneneHue eHbl JeIeHUs IIKaIbl U3MEPUTEIBHOTO proopa.

N3mepenue paccTossHAN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepoB MajbIX TeJ.

N3mepenne TtemmepaTypbl IOpH IIOMOIIM SKMIKOCTHOIO TEpMOMETpa M JaT4yMKa
TEMIIEPaTypBl.

orwdPE



Pa3nen 2. /IBu:keHue U B3aumojeiicTsue tej. PaGora u MoImHoOCTh. JHEpPrus.

Mexanundeckoe qBukeHUE. PaBHOMEpHOE M HEpaBHOMEpHOE ABMkeHUEe. Ckopocthb. Cpeauss
CKOpPOCTb IIPX HEPABHOMEPHOM JIBUKEHUU. PacuéTr myTu v BpeMeHU IBUKEHUS.

SBnenue wuHepuMH. 3aKOH HHepuuU. B3anMmopneicTBue Tel Kak IPUYMHA H3MEHEHUs
CKOpOCTH JBM)KeHUs Tell. Macca kak Mepa uHepTHocTu Tena. IlnotHocth BemecTBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA.

Cuna xak xapakTepucTuka B3aumozeiicTsus tena. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CWJIBI C IOMOILBIO TMHAMOMETpA. SIBJIEHHE TATOTEHUS U cuila TskecTh. CHUila TSKECTH Ha JAPYTUx
mwiaHerax. Bec Tema. Heecomoctb. CroXkeHHE CHJI, HalpaBIECHHBIX 110 OJHOM IPSIMOM.
PaBHopelicTBytomas cui. Cuna Tpenusi. TpeHue CKoIbXEHUsI U TpeHHE Mokosi. TpeHue B mpupoje
U TEXHUKE.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTeie MeXaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTb. IIpaBuiio paBHOBecus pblyara.
[Ipumenenue mpaBuiia paBHOBECHs pblyara K 0J10Ky. «3onoTtoe npaBuio» mexanuku. KI1/] npoctbix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHuuanbHas sHeprusi. [IpeBpainenue oxHoro
BUJIa MEXaHUYECKOW SHEPTUH B IpYrol. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHUKE.

1. Ompenenenue pabOTBl CHJIBI TPEHHS TPU PABHOMEPHOM JBIDKEHUU Tejla 110

TOPU30HTAILHON IIOBEPXHOCTH.

2. UccrnenoBanue ycinoBHi paBHOBECHS pblyara.

3. Usmepenne KI1J] HaKIOHHOH MIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOH SHEPIHH.
Hemoncmpayuu.

1. HaOnromeHne MEXaHWYECKOTO JBHKCHHS Tella.

2. HW3MmepeHune cKOpOCTH MPSIMOJIMHENHHOIO ABUKEHHUS.

3. HaOmonenue siBiIeHUs! HHEPIIHU.

4. HabmroneHue u3MEeHeHHs CKOPOCTH NP B3aUMOACHCTBUY TE.
5. CpaBHeHME Macc MO B3aUMOJEHCTBUIO TEJl.

6. CnoxeHue CWI, HalpaBJIEHHBIX O OJHOW MPSIMOH.

7. Tlpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimel.
1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHS (LIapuKa B JKUJIKOCTH, MOJAEIU
JIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OmpeneneHne CpeaHEd CKOPOCTH CKOJIBKEHHsT Opycka WM IIaphKa I0 HAKIOHHOM
IIJIOCKOCTH.
Onpenenenye MIOTHOCTU TBEPJIOTO TeENa.
4. OnpITbl, AEMOHCTPHUPYIOIIUE 3aBHUCHUMOCTb DACTSDKEHHUS (IedopMmannu) MPYXKHUHBI OT
MIPUIIOKEHHOMN CHUIIBL.
5. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHMs CKOJBKEHHUS OT Beca Tesla U
XapakTepa COIPHUKacaroINXCsl TOBEPXHOCTEH.
6. Omnpenenenne paOOTHl CHIBI TPEHUS NpU PABHOMEPHOM JIBIXKEHHMH Teja 110
TOPU30HTAIBHON TOBEPXHOCTH.
7. HccrnenoBaHue ycnoBH paBHOBECHS pblyara.
8. Usmepenune KI1J] HaKIIOHHOH MJIOCKOCTH.
9. H3ydeHue 3aKOHA COXPAHEHUSI MEXAHHUUECKOW YHEPTUU.
Paznen 3. MexaHuueckne KoJe0aHUsI U BOJIHBI.
KonebarenbHoe nBuxeHne. OCHOBHbIE XapaKTEPUCTHKH KoJeOaHW: Mepuoj, 4YacToTa,
aMIUIMTy1a. MaTemMaTH4ecKuid U MPYKUHHBIA MassTHUKHU.

w



3aryxatomue kojeOaHus. BeiHyxIeHHble KoseOaHus. Pe3onanc. MexaHndeckue BOJIHBI.
CgolicTBa MEXaHMYECKUX BOJIH. [IpoaoibHBIE M TONEPEYHBIE BOJIHBIL. J[JIMHA BOJHBI U CKOPOCTH €€
pacnpocTpaHEeHHUs.
3ByK. ['poMKOCTBH 3ByKa 1 BbIcOTa TOHA. OTpakeHHE 3BYKa.
Jemoncmpayuu.
1. HaGmonenue koneOaHui Te MO/ ACHCTBUEM CHIIBI TSKECTH M CUITBI YIIPYTOCTH.
2. Habmoaenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
3. PacnpoctpaHeHune npo10JbHBIX U ONEPEYHbIX BOJIH (Ha MOJEIN).
4. HabmoaeHne 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.
Jlabopamopuusie pabomot u onvimel.
1. Onpenenenue 4acTOThI ¥ MepUOa KOJIEOaHU MATEMAaTUUYECKOTO MasiTHUKA.
2. HccnenoBaHue 3aBHCHUMOCTH Iepuojia KojeOaHUI MOJBEHIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.
3. HccnenoBanue 3aBUCUMOCTH Tepuoja KoJIeOaHWM NPYKMHHOTO MasTHHKA OT MAacchl
rpysa.
4. OnbIThl, I€MOHCTPUPYIOIIUE 3aBUCUMOCTh MEepHOJa KOJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U )KECTKOCTH MPY>KUHBI.
Pa3nen 4. CBeToBbI€ IBJIEHMSI.
JlyueBas mopnenb cBera. Mcrounumku cBera. [IpsamosiMHENHOE pacrnpoCTpaHEHHUE CBETA.
3armenus Connua u Jlynel. Otpaxenue cBeta. [lnockoe 3epkano. 3aKkoH OTpa)kKeHUs CBETA.
[Ipenomiienue cBera. 3akoH mpenomiieHus: cBera. [losiHOe BHyTpeHHEe OTpa)KE€HHE CBETA.
JIunza. Xox mydeii B nuH3e. OnTrueckas cucrema ¢oToanmnapara, MUKpOCKONa U Tejeckomna. ['a3
KaK OITUYECcKasi cucreMa. biM3opyKkocTh U 1abHO30PKOCTb.
Pasnoxxenue 6enoro ceera B CIEKTp.
Jemoncmpayuu.
[IpsiMonuHEtHOE paclpOCTPAaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n306pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienune ceera.
Xon ntyueit B coOuparolei aunse.
Xox JIydel B pacCenBaroOLIeH JIMH3E.
[Tomy4yenne n300pa’keHUI C TOMOIIBIO JIMH3.
[Tpunumn neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
. Mogens rnasa.
10. Paznoxenune 6e10ro cBeTa B CIIEKT).
Jlabopamopuvie padbomol u onvimul.
1. HUccnenoBanue 3aBUCUMOCTH yIila OTPaKE€HUSI CBETOBOI'O JIy4a OT yIjla MaJeHus.
2. V3ydeHue xapaKkTepUCTHK M300pa)KeHUs IpeAMETa B IJIOCKOM 3epKaJle.
3. HccrnenoBanme 3aBHCHMOCTH yTila TPEIOMIICHHS] CBETOBOTO JIyda OT yIJia MaJeHUs Ha
IPaHULE «BO3yX—CTEKIION.
4. Tlomyuyenue u300pakeHUM C OMOIBIO COOUPAIOIIEH JTUH3BI.
5. OnbITHI IO Pa3JI0KEHUIO 0EJIOT0 CBETa B CIIEKTP.

CoNoO~WNE

8 KUIIACC

Paznen 5. [lepBonayanbHble CBeeHHsI 0 CTPOEHUH BelllecTBA.

CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBrxkenue wyacTtul BemiecTBa. CBs3b CKOPOCTH JABWKEHUS YacTHI[ C TEMIIEPaTypOu.
bpoyHoBckoe nBmwkenue, auddys3us. BzaumomeicTBME UYACTHUIlI BEIIECTBA: TMPUTSDKCHHE U
OTTaJIKUBaHUE.



ArperatHple  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Tra30B, IKUAKOCTEHM ©  TBEPIBIX
(kpucTayunyeckux) Ten. B3auMocBsI3p MeEXIy CBOWCTBaMH BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpavyuu.

1. HaGnromenue OpOyHOBCKOTO ABHKEHHS.

2. HabOmonenue nuddysun.

3. Habmronenwe siBICHWH, OOBSCHSIIONUXCS TPUTSHKEHUEM WM OTTAIKMBAHUEM YaCTHI]

BElIEeCTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omnenka muamerpa aToMa METOJIOM PsJIOB (C MCTOJIb30BaHUEM (hoTorpaduii).

2. OmbIThI IO HAOTIOACHUIO TEIJIOBOTO PACIIUPEHUS T'a30B.

3. OmnbIThl 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Pa3neu 6. TenJioBble siBJIEHUS.

OcHOBHbIE MOJIOKEHUS MOJCKYJISPHO--KHHETHUYECKON TEOpUH CTpOeHus BeliecTBa. Macca u
pa3Mepbl  aToMOB M MOJeKyid. OmbIThl, NOATBEPXKIAIOIIME  OCHOBHBIE  MOJOXKECHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro COCTOSTHUM BemecTBa. Kpucrammmdeckue u
amop¢usbie Tena. OObsACHEHHE CBOMCTB Ia30B, KUIKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJOKEHUI
MOJICKYJIIPHO--KUHETUYECKOW Teopur. (CMayumBaHWE€ W KaNWUISIPHBIC SIBJICHUA. 1eIJIOBOE
pacilMpeHue U cxxaTue.

Temneparypa. CBsi3b TeMmmeparypbl CO CKOPOCTBIO TEIUIOBOTO JBHXKEHHUS YaCTHIIL.
Buytpennss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPruu: TeIionepeaaya U COBEpIICHUE
paboTel. Busl TeruIonepeaun: TerIonpoBOAHOCT, KOHBEKITUS, H3ITYyICHHE.

KonnuecTtBo TemioTel. YienbHas TEMIOEMKOCTh BEIIeCTBA. TeMIO0OOMEH M TEMIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro Oananca. [lmaBieHWe W OTBEpACBaHHE KPHUCTAUTMYCCKUX
BEUIECTB. YAenbHas TerwioTa IMaBieHus. l[lapooOpa3oBanue u KoHAeHcauus. Mcmapenwue.
Kunenue. VYnenbHas Ttemnora napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIEpAaTypbl KHUIIEHHS OT
aTMoc(epHOro JaBICHHUS.

Brnaxnocts BO3ayXa.

DHeprus TOMIuBa. Y IeJbHas TEeII0Ta CTOPaHHUS.

[Ipunnuner pabotel TemioBbix aurareneid KIIJ[ TeroBoro nBurarens. TemsioBbie
JIBUTATEIH U 3alllMTa OKPY>KAIOIIEH Cpepl.

3aK0oH COXpaHEHUs U MPEBPAIICHHS YPHEPTUHU B TEIIOBBIX IIPOIIECCax.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.

Ha6monenue nuddysum.

HaGmronenue siBneHnii cMauyuBaHUsI ¥ KalTWJUISIPHBIX SIBJICHU.
Habmroienne TemnoBoro pacimupeHus Ted.

N3menenune naBieHus ra3a npu K3MEHEHUH 00bEMa M HArpEBaHUM W OXJIAXKICHHH.
[IpaBuia u3MepeHus TeMIeparypebl.

Bunael Terionepenayn.

OxmnaxaeHre Ipy COBEpPIICHUH PabOTHI.

HarpeBanue mipu coBepiiieHur paboThl BHEITHUMH CHIJIAMH.

0. CpaBHeHUE TEIITOEMKOCTEH PAa3IMYHBIX BEIIECTB.

1. HaGnroneHue KurmeHwus.

12. HaGnroieHre MOCTOSHCTBA TEMITEPaTyphl IPH TJIABICHUU.

13. Mojenu TEIIOBLIX ABUTATEIEH.

Jlabopamopuvie padbomul u onvimol.

1. OnwIThl IO OOHAPYKEHUIO TEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSDKEHUS.
2. OmbITHI TTO BRIPANIMBAHUIO KPUCTAIJIOB IOBAPEHHOM COJIM WITK caxapa.

RBOoo~NORwNE
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10.
11.
12.
13.

OnbITH 10 HAOTIOEHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3yXa B OayUIOHE MIMTPHIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WU OXJIaXKICHHUS.

[IpoBepka THMOTE3bl JIMHEHHOW 3aBUCHMOCTH JJIUHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIIepaTyphl.

HaOmoienne m3MeHeHUs: BHYTPEHHEH SHEPTUU Tella B pe3yibTaTe TEIUIoNepeaadu u
paboThl BHEITHUX CHUIL.

UccnenoBanue siBeHus TEIJI000MEHA TPU CMEIIMBAHUU XOJOIHON U TOPSYEH BOJIBI.
Omnpenenenre KOJIWYECTBA TEIIOTHI, MOJIYYEHHOTO BOJOW MpPHU TEIJIOOOMEHE C HArpeThIM
METAUTNYECKUM LIMIIMHAPOM.

Ornpenenenue yaeapHON TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCIapeHus.

OrnpenenieHne OTHOCUTENIBHON BIIAXKHOCTH BO3AYyXa.

Onpenenenre yenbHON TEMIOTHI IIABJICHUS JIbJIA.

Pa3nen 7. laBiieHune TBEPABIX TeJ, )KUAKOCTEN U ra3oB.

Janenue. CriocoObl yMEHBIIICHUS W yBENWYEHUs AaBieHus. [laBneHue raza. 3aBUCHMOCTh
JaBJIeHUA ra3a oT o0bEma, Temmeparypsl. [lepenaua naBneHus TBEPIBIMH TEJIaMH, KUAKOCTAMU U
razamu. 3akoH [lackanmsa. [lHeBmaTmdeckue MamuHbl. 3aBUCUMOCTb JABICHUS KUIKOCTH OT
riyounsl. ['uapocrarndeckuii mapagokc. CooOuiaromuecs cocyabl. [ uapaBnudeckie MexaHU3MBbI.

Atmocdepa 3emim u atmochepHoe naBieHue. IIpUYMHBI CymIeCTBOBAaHHS BO3/YIIHOM
obonoukn 3emnu. OmnbiT Toppuuennu. M3mepenue arMocepHOro aBieHHs. 3aBUCHMOCTh
aTMoc(epHOro NaBJIeHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1 u3mMepeHus aTMOCPEepHOTO
JTaBJICHUSI.

JleficTBHE KMJIKOCTH M Tra3a Ha MOTPYKEHHOE B HHUX TeNo. BeITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornnaBanue.

Jemoncmpayuu.

1. 3aBucuMOCTb aBJIEHUS Ta3a OT TEMIIEPATYPHI.

2. llepenaua naBieHUs KHUIKOCTHIO U Ta30M.

3. Coolmaromyecs Cocy/bl.

4. T'mapaBnudeckuil nmpecc.

5. IlposiBaeHue neicTBHs aTMOC(HEPHOTO TaBICHUS.

6. 3aBHCHMOCTBH BBITAIKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YacTH Teja M TUIOTHOCTH
KHUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CHJIbI BECY BHITECHEHHOM KHJIKOCTH.

8. VYcioBue miaaBaHus TeN: IIABaHUE WIM MOTPY)KEHUE TEN B 3aBUCHUMOCTH OT COOTHOLLICHUS
IIJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuwvie pabomol u onvimol.

1. WccnenoBanue 3aBUCHMOCTH Beca Telda B BOJIE OT 00bEMa MOTPYKEHHOW B KHUIAKOCTH
4acTH Tea.

2. OmpeneneHWe BBHITAIKUBAIOMICH CHIIBI, JCHCTBYIOIIEH Ha TeJo, IOTPYXKEHHOE B
KHUIKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIICH CHJIBI, JICUCTBYIOIICH HA TEIO B KUIKOCTH,
OT MAacCCBI TeJa.

4. OnbIThl, TEMOHCTPUPYIOLINE 3aBHUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI, JEHCTBYIOIIEH Ha
TEJIO B KHUJKOCTH, OT 00b&Ma MOTpyKEHHOM B KMJIKOCTh YAaCTH TeJla M OT IUIOTHOCTH
KHUJKOCTH.

5. KoncrpyupoBanue apeoMeTpa WM KOHCTPYHUPOBaHME JIOJKA M OIperencHue eé

Irpy30I0ABbEMHOCTH.

Pazgen 8. DiexkTpuyeckue 1 MATHUTHBIE SIBJICHHUS.



OnexTpuszanus Ten. JIBa poga 3JIeKTpUUECKHUX 3apsanoB. BzauMopelicTBue 3apsyKEHHBIX TeEIl.
3akon KynoHa (3aBUCHMOCTbH CHJIBI B3aUMOJEUCTBUS 3apsSHKEHHBIX TEJ OT BEJIUYMHBI 3apsiioB U
pacCcTOSHUS MEXY TEJIaMH).

OnexTpuueckoe mnose. Hampssk€HHOCTh anekTpudeckoro mois. [lpuHnun cyneprno3unuu
ANEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DiIeMeHTapHbIN d1ekTpudeckuit 3apsa. CTpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3apsia.

DNEeKTPUUECKUA TOK. YCIOBUS CYLIECTBOBAHHUS DJIEKTPUYECKOrO0 ToKa. VcTOuyHUKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 53JIEKTPUUECKOro TOKa (TEIUIOBOE, XHMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna TOKa. OlleKTpuueckoe HampspkeHue. CoIpOoTUBIIEHHE
MPOBOAHMKA. YJENbHOE CONPOTHUBIEHUE BemecTBa. 3akoH Oma Ui  yyacTKa LIETH.
[TocnenoBarenbHOE U apajIeIbHOE COETUHEHUE TPOBOJHUKOB.

PaboTa u MOIIHOCTE 2JIeKTpHUecKoro Toka. 3akoH Jkoyns—JIeHna. DnekTpuueckue menu u
NOTPeOUTENH ICKTPUIECKOH sHeprun B ObITY. KOpOTKOE 3aMbIKaHHE.

[Tocrosinubie MarHuThl. B3aumonelcTBUE TOCTOSHHBIX MAarHuToB. MarHuTHOe moJje.
MarnuTtHoe nojie 3eMJId U €ro 3Ha4eHHe NS KU3HU Ha 3emie. OnbiT Dpcerena. MaroHutHoe 1mosie
ANEKTpUYECcKOro Toka. [IpuMeHeHne >eKTpOMarHuToB B TeXHUKE. J(elicTBUE MarHUTHOTO TOJS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUTATEIb MIOCTOSTHHOTO TOKA. VCrionbp30BaHue 3JEKTPOABUTATENICH B
TEXHUYECKHUX YCTPOHUCTBAX U HA TPAHCIOPTE.

Oneitel  @apanes. SBneHue  3neKTpoMarHUTHOM — mHAyknuu. llpaBuno  JleHua.
Onekrporenepatop. CrnocoObl MONY4YeHHUS DSIEKTPUUYECKONW HHEPruu. OJNEeKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUU.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa pojia »JIeKTPUYECKUX 3apsAI0B U B3aUMO/ICICTBHE 3apsyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIA.

DneKTpocTaTHuecKas HHAYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/I0B.

[IpoBOIHMKYN U ANDIIEKTPUKHU.

MonenrpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHnKH OCTOSTHHOTO TOKA.

JIeNCTBUA 2IEKTPUYECKOTO TOKA.

0. DnexTpuYecKkuii TOK B )KUIKOCTH.

1. 'a30BBIit pazpsi.

12. smepeHune CUIlbl TOKa aMIEPMETPOM.

13. M3mepenue 3JIeKTPUIECKOTO HAMPSHKEHHS BOJIBTMETPOM.

14. PeocTat 1 Mara3uH CONMPOTUBIICHHIA.

15. B3aumoieiicTBHE OCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3fielieHus IOJI0COB MarHUTa.
17. MonenupoBaHie MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmbIT Opcrena.

19. MarauTHoe 1oJjie TOKa. DIeKTPOMarHHT.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DneKTpoaABHUTaTENh MTOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJIEKTPOMArHUTHON HHTYKITUH.

23. OnbiTer Dapajes.

24. 3aBUCUMOCTb HAIIPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUI €T0 BOSHUKHOBEHHSI.
25. DIeKTpOoreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol.

RBooo~NoOhwNE



OnbITHI 10 HAOTIOCHHUIO SIIEKTPU3AIUY TNl HHIAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HA TPOBOIHUKYU U TUAJIEKTPUKH.

CO6opka 1 mpoBepka pabOoThI ANMEKTPHUUECKON HEMH MOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HalPsKCHUS.

HccnepoBanue 3aBUCUMOCTH CWJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa U HAIPSKEHUS HA PE3UCTOPE.

7. OmnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOIHUKA

OT €ro JUIMHBI, ILIOIIAIX IIOIIEPEYHOT0 CEYEHUS U MaTepHaIa.
8. IlpoBepka mpaBuia CIOXEHHS HANPSHKEHUH MPU MOCIEAOBATEIbHOM COCAMHEHHH IBYX
PE3UCTOPOB.

9. TIlpomepka npaBuia JUisi CUJIBI TOKA MPU NapauieIbHOM COSTUHEHUHN PEe3UCTOPOB.

10. Onpexnenenne pabOTHI AIEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHre MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIICTSIEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaNpsDKeHUs Ha

HEH.

13. Onpenenenne KIIJ1 narpeBares.

14. UccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

15. I3yyeHne MarHuTHOTO TIOJSl TOCTOSIHHBIX MAarHUTOB TP UX OOBEIUHEHUU U

pa3zieneHun.

16. MccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSL KAaTyIIKH C TOKOM U

MAarHuTa OT CHJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIKE.

18. Uzyuenue neiiCTBUS MArHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

19. KoncrpyupoBanue U u3y4eHnue padoThl JIEKTPOABUTATEIIL.

20. Nzmepenue KIIJ] anekrponBUraTebHON YCTAaHOBKH.

21. OnBITBI 1O MCCIEIOBAHMIO SIBIICHUS ODJIEKTPOMArHUTHOW WHIYKLIWHU: WCCIIEIOBaHHE

M3MEHEHUH 3HAUEHUS U HallpaBJIEHUsI NHAYKIMOHHOTO TOKa.
9 KJIACC

Pa3nen 9. Mexannueckue siBJIeHUsI.

Mexannueckoe aBmkeHue. MatepuanbHast Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYECKOr0 JBWKEHHs. PaBHOMepHOE mpsAMOIMHENHOE nBMxkeHue. HepaBHoMepHOe
npsiMojuHeiiHoe nBwkeHue. CpeaHsss M MIHOBEHHAas CKOpPOCTh Tela IpU HEPaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsiMoJinHEHHOe aBuxkeHue. CBoOomHoe majneHue. OnbIThl
lanunes.

PaBHOMepHOe nBIKEHHME MO OKpy:kHOCTHU. [lepuon m yactora oOpamenus. JIuHeitHas u
YIJIOBasi CKOPOCTU. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IIepBoeii 3axkoH HprotoHa. Bropoit 3akon Herotona. Tpermit 3akoH Herorona. IlpuHiun
CYINEPIO3HULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Ciiia TpeHUs CKOJIBKEHUS, CHUJla TPEHUS MTOKOs,
JIpYTUe BUIbI TPEHUS.

Cuna TSOKECTH W 3aKOH BCEMHPHOTO TATOTEHHsS. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JiBmxenue mianet Bokpyr ConHua. [lepBas kocmudeckast ckopocTs. HeBECOMOCTB M Ieperpy3KHu.

PaBHOBecue maTepuanbHON Touku. AOCOMIOTHO TBEP0E Teno. PaBHOBecue TBEpIOTO Tema ¢
3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tema. M3MeHeHne ummyinbca. MMIynbC cuibl. 3aKOH COXPAaHEHHs HMMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannyeckas paboTra W MOIIHOCTh. PaboTa cun TspkecTHw, ympyroct, TpeHus. CBsi3b
sHepruu u padoThl. lloTeHImanbHAas SHEPrus Tena, MOAHSATOrO0 HaJ IMOBEPXHOCTHIO 3EMIIH.

ocourwdE



IloTreHunanpHas 3Heprusi cxatol npyxuHel. Kunernueckas sHeprus. TeopemMa 0 KMHETHYECKON
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON YHEPIUH.

Jemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOI'O ABMKEHMSI TeJla OTHOCUTENIBHO PAa3HbIX TeJl OTCUETA.

2. CpaBHeHHME TyTell M TPAeKTOPUH IBMIKEHHS OJHOTO M TOTO JK€ Tella OTHOCUTEIHHO
pas3HbIX TeJ OTCYETA.

3. H3mepeHune cKOPOCTH U YCKOPEHUS MPSMOIHMHEHHOTO ABHKEHHUSL.

4. W ccnenoBanue NPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

5. Habmionenue ABMKEHHS Tella IO OKPYKHOCTH.

6. HaOmoneHne mMexaHMUYECKUX SIBJICHUH, MPOUCXOAALIMX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUH OTHOCHTEIBHO KaOuHeTa (PU3HKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT Macchl Teja U AEHCTBYIOLIEH Ha HErO CHUJIBL.

8. HabmioneHnue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. U3meHeHue Beca Tena MpU YCKOPEHHOM JBH)KEHUH.

10. [Tepenaya uMIyabca Mpu B3aMMOACHCTBUH TEJL.

11. TIpeoOpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUU TEll.

12. CoxpaHeHnue UMITyIbCa IPH HEYIIPYTOM B3aHMMO/ICHCTBUH.

13. CoxpaHenue uMITyabca Ipu abCOJIIOTHO YIIPYroM B3auMOJEHCTBUU.

14. HaGnroenne peakTHBHOTO JIBUKCHUSI.

15. CoxpaHeHue MeXaHUYECKOM 3HEPrUH ITPU CBOOOIHOM Ha/ICHHUH.

16. CoxpaneHnne MEXaHUYECKON SHEPTUH MPH JBMXKEHUH TeJa 0] ICHCTBUEM MPY>KUHBI.

Jlabopamopuusie pabomot u onvimel.

1.

2.

o N

10.

11.

KoncTpynpoBanue Ttpakra mJisi pasroHa M JajdbHEHMILIEro PaBHOMEPHOIO JBUIKEHMSI
HIapUKa WU TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJbXKEHHs Opycka WiIM JBWKEHMS IIapuKa IO
HaKJIOHHOM IIOCKOCTH.

OmnpeneneHre YCKOpPEHMsl Tela IOpPU PABHOYCKOPEHHOM JBM)KEHMHM [0 HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM JBHXKEHUH 0€3
Ha4YaJIbHOM CKOPOCTH.

[IpoBepka runoTessl: €ciy NpU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HadallbHOM CKOPOCTH
IIyTH OTHOCSITCS KaK Psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE IIPOMEKYTKA BPEMEHH
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHMSI CKOJBXKEHHS OT CHJIBI HOPMAaJIbHOTO
JABJICHMSL.

Onpenenenne ko3 uiiueHTa TpeHus: CKOIbXKEHHS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOThl CUJIBI TPEHHs TP PABHOMEPHOM JIBXKEHHH Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue paboOTHl CWIIBI YIPYrOCTH MHpH NOABEME TIpy3a C HCHOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

N3y4eHne 3aK0Ha COXpaHEHUs] SHEPTUH.

Pazngen 10. Mexannuyeckue KoJjie0aHusl M BOJIHBI.

KonebarenbHoe naBmkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHWIA: TMEPHUOJ, YacTOTa,
aMIUIMTyga. MareMaTHdecKuil W TNPYKWHHBIA MaaTHUKW. [IpeBpamieHue »SHEprum 1npu
K0JIe0ATEeIbHOM JIBUYKCHHH.

3aryxatomue KojeOaHus. BeiHykneHHble KoyieOaHus. Pe3onanc. MexaHW4yeckue BOJIHEI.
CaoiicTBa MexaHuuecKkux BOJH. [Ipo/ionbHBIE U MONepevHble BOJIHBIL. [[JTMHA BOJHBI U CKOPOCTH €€
pacrpocTpaneHus. MexaHu4ecKre BOJTHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHEI.

3Byk. [’ poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.



Jemoncmpayuu.

Hab6mronenue konebanuii Tes moa 1eHCTBHEM CHIIBI TSHKECTH M CHITBI YITPYTOCTH.

Habmtonenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

Habmoienue BeIHYX/IEHHBIX KOJIe0aHUIl U pe30HaHca.

PacnipocTpanenue npooabHbBIX U MOMEPEUYHBIX BOJIH (HA MOJIEIN).

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

10 AKyCTHYECKUI pE30HAHC.

Jlabopamopuusie pabomot u onvimel.

5. Ormpexenenue 4acTOThl U IEPHOJIAa KOJICOAHUI MAaTEMaTHYECKOTO MasTHUKA.

6. OmnpezneneHue 4acTOThI U MEpHOJA KOJICOAHU MPYKMHHOTO MasiTHUKA.

7. VccnemoBaHue 3aBHCHMOCTH Tepuoja KoieOaHWUN TOJBEMIEHHOT0 K HHUTH Tpy3a OT
JUITUHBI HUTH.

8. HccnemoBaHue 3aBUCUMOCTH TIEpUOJA KOJICOAHHW TPYKHMHHOTO MAasSTHHKA OT MAacChl

rpysa.
9. TlpoBepka HE3aBHCHUMOCTH Ieproja KoineOaHui rpy3a, MOABEIICHHOTO K HUTH, OT MacChl

rpy3a.
10. OnbITH, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPUOJa KOIEOaHUH MPYKHMHHOTO MasTHUKA
OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.
11. U3mepeHue yckopeHusi CBOOOIHOTO MaIeHUsI.
Pazpgen 11. DineKkTpoMarHuTHoOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[Ikana 3neKTpOMarHUTHBIX BOJIH. VICII0Ib30BaHNE 311€KTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKOpocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3NEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomsl u onsimol.
1. M3yueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIFHOTO TeledoHa.

©oo~No O

Pasnen 12. KBanTtoBbie siBJIeHUS.

OmnbiTel Pe3epdopna u mianerapHas mozens aroma. Mojens atoma bopa. Mcnyckanue u
IIOTJIOIICHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnass Mogmens aromHoro siapa. WM3orombel. PannoaktuBHble mnpeBpamieHud. llepuon
noyypacmnaaa aTOMHBIX sIZIep.

SnepHble peakiuu. 3aKOHBI COXpPAaHEHHS 3apsiIOBOTO M MAacCOBOTO YMCENl. DHEPrus CBSI3U
aTOMHBIX si7ep. CBs3p Macchl U dHepruu. Peaknuu cuHresa n aeneHus saep. VICTOUHUKYM SHEpruu
ConHua u 3B€37.

Anepnas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CrnexTp Bomopoa.

Habmonienue TpekoB B kamepe BunbcoHa.

Pabota cuéTurka HOHU3UPYIOLUX U3TYYEeHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.
ﬂaﬁopamopnbw padomout u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JTMHEWYATBIX CTIIEKTPOB U3ITYUECHHUS.

oakrwdE



2. HccrnepmoBanue TPEKOB: HW3MEPEHUE OHHEPIMM YACTUIBI 0 TOPMO3HOMY MyTH (IO

dboTorpadusam).

3. U3mepeHue paaroakTUBHOTO (OHA.

IToBTOPUTENBHO-00001IAKO M MOAYJIb.

[ToBTOpPUTENBEHO--0000IAIONIUN MOIYJb TIPEIHA3HAYEH JJII CUCTEMATH3AIUN ¥ 0000IICHHUS
MIPEIMETHOTO COJIEP’KaHUsI U OIbITa AEATEIbHOCTU, MPUOOPETEHHOTO MPHU U3YYEHUHU BCETO Kypca
¢bu3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (pu3mke ams
0o0y4Jaronuxcs, BRIOPaBIIUX 3TOT YU4ECOHBIA MPEMET.

[Ipn nM3yuyeHun JaHHOIO MOAYJIS PEANM3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JAESITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeUnBACTCS JOCTHKEHHE PEIMETHBIX U METANPEAMETHBIX MIIAHUPYEMBIX
pe3yabTaToB 0OyueHHs, (OPMHPYETCSl €CTECTBEHHOHAy4YHas TI'PAaMOTHOCTh: OCBOCHHE HAyYHBIX
METOJIOB HCCIICZIOBAHUS SBJIICHUN NPUPOJBI U TEXHUKH, OBJIAJICHUE YMEHUSMU OOBSICHATH
¢bu3nveckue SBICHUS, IPUMEHSS MTOJIy4YCHHbIE 3HAHUS, PEIIaTh 337a4, B TOM YHCIIE KAaUeCTBCHHbIC
U SKCIIEpPUMEHTAJIbHBIE.

[IpyHIMNMATBHO NEATENbHOCTHBIA XapaKTep JAHHOIO pas3jeiia peaau3yercsd 3a CUéT Toro,
YTO 00yUaIOIUECs BBIMOIHSIOT 33/1aHUS, B KOTOPBIX UM IPEAJIaraercs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI Paclio3HaBaTh M HAYYHO OOBACHATH (PU3MUYECKHE SBICHUS B
OKpY’Karolllel MPUpoJIe U NOBCEAHEBHOM KU3HU;

UCI0JIb30BAaTh HAy4YHbIE METOJbl HCCIEIOBaHUS (PU3NYECKUX SIBJICHUIH, B TOM YHUCIE JUIs
MIPOBEPKHU THUIOTE3 U MOJTYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBI HamOoJiee BAXKHBIX JIOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOr0 MCIOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB SHEPIMM HAa OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUH.

IVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA INPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA

N3ydyenue ¢pu3uky Ha ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs HAMPABICHO HA JOCTHXKEHUE
JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB.

B pesynbrare wusydeHus (QU3MKU Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUA Y
oOyyarorerocst OyyT c()OpMHPOBAHBI CIETYIONIUE TNIHOCTHBIC PE3YJIbTAThl B YACTH:

e 1) MaTPpHOTHYECKOr0 BOCIIUTAHUA:

® - NpOsIBIIEHUE MHTEpPECa K MCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHMCKOHN (DU3MYECKOil
HayKU;

® - [ICHHOCTHOE OTHOUICHHE K JOCTUKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa’kIaHCKOro M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

® - FOTOBHOCTh K AQKTUBHOMY YYacTHIO B OOCYXJIEHHHM OOILIECTBEHHO 3HAYUMBIX M ITHUECKUX
npo0JieM, CBSA3aHHBIX C IPAKTHYECKUM MPUMEHEHHUEM JOCTHKCHUN (DU3HKY;

® - 0CO3HaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B AESITEILHOCTH YYEHOTO;

e 3)3CTeTHYeCKOro BOCIIUTAHMSA:

® - BOCIPHITHE JICTETUYECKUX KayecTB (PM3MUECKONM HayKu: €€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

® - OCO3HaHHWE IICHHOCTH (PHU3UYECKOM HayKHM KaK MOIIHOTO HHCTPYMEHTa IO3HAHHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHENUIIIEN COCTABIISIFONIEN KYJIbTYPHI,

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECa K HUCCIIEI0BATENILCKOM e TeTbHOCTH;

e 5) ¢popMupoBaHHs KYJIbTYPbI 310POBbS H IMOIHOHAJIBLHOIO 0/1aronmoJIyYms:

® - OCO3HaHME LIEHHOCTH 0e30MacHOro oOpasa >KU3HU B COBPEMEHHOM TEXHOJOTMUECKOM MHDE,
Ba)XHOCTH TPaBHJI 0€30MaCHOTO MOBEJEHHUs Ha TPAHCIOpPTE, Ha JIOporax, ¢ AJIEKTPHUECKUM U
TEIJIOBBIM 000pYI0OBaHUEM B JIOMAILIHUX YCIOBHUSAX;



e - chopMUPOBAaHHOCTH HaBbIKA pedIeKCHH, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TaKOTO XKe
npaBa y Apyroro 4ejJoBeKa;

e 6) TPyI0OBOI0 BOCIIUTAHMS:

® - AaKTUBHOE Yy4YacTHE B PELICHUM MPAKTHYECKUX 3a4ad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTUYECKON M COI[MAIbHON HAIpPaBIEHHOCTH, TPEOYIOIUX B
TOM 4Mcie U GU3NYECKUX 3HAHUM;

® - MHTEpPEC K MPAKTUYECKOMY M3yUCHUIO MPO(PECCHid, CBI3aHHBIX C (PH3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUS:

e - OpUEHTAaUUs Ha TPUMEHEHHE (U3NYECKHX 3HAHWW JUIS pEUIeHHs 3aJad B O0JIaCTH
OKpY’KalolIlel Cpe/pl, TUIAHUPOBAHMS TTOCTYIIKOB M OICHKH MX BO3MOXHBIX MOCIIEICTBUI s
OKpY’Karollen cpeabl;

® - OCO3HaHHE II00ATBHOTO XapaKTepa HIKOJIOTHUECKUX MPOOJIEM U MyTEeH UX pelIeHHS;

e 8) ajanTanuu K U3MEHSIIOIMMCS YCJIOBUAM COUMAJILHON U NPUPOIHOI cpelbl:

e - MOTPeOHOCTH BO B3aMMOACUCTBUH NPU BBHIIOJHEHUU MCCIIEOBAHUIN U MPOEKTOB (HU3NIECKOM
HalpaBJIEHHOCTH, OTKPHITOCTb OIBITY U 3HAHUAM JIPYTHX;

® - [IOBBIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO ACATEIbHOCTD;

e - 0TPeOHOCTH B (POPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YKCIe (HOPMYyTUPOBATH HIICH, TIOHSITHS,
TUIOTE3bI O (PU3HUECKUX O0BEKTaX U SIBICHUSIX;

® - OCO3HaHue JIePUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH (PUBHKH;

® - [IJJAHUPOBAHHUE CBOETO Pa3BUTHI B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMA;

® - CTPEMJICHHE aHAJIM3UPOBATH U BBIABISTH B3aUMOCBSA3M MPUPOJbI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJI€ C UCII0JIb30BaHUEM (DPU3UUYECKUX 3HAHMIA;

® - OIEHKAa CBOMX JCHCTBUH C y4ETOM BIMSHUS Ha OKPYKAIOUIYIO CpeIy, BO3MOXKHBIX
17100aJIbHBIX TOCIEICTBUH.

METANIPEAMETHBIE PE3YJIbTATbBI

B pesynbTare ocBOeHUs IpOrpaMMel 1o (U3HMKE Ha YPOBHE OCHOBHOT'O OOILIEro 00pa3oBaHMs

y oOyuatomierocss Oyayr chOpMHpPOBaHBI MeTampeIMeTHbIe pPe3yJbTaThl, BKIOYAOIINE

[I03HaBaTEIbHbIE yHUBEpCAlbHblE Yy4yeOHble JAECUCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAJIbHbBIC

yueOHbIe ISHCTBYS, PETYIATUBHBIC YHUBEPCAIbHBIEC yUeOHbIE ACHCTBUSI.

ITo3HaBaTeIbHbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

® BBIIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SBJICHHH);

® YCTaHABIIMBATh CYILECTBEHHBIN NMPHU3HAK KIaCCU(PHUKALMHU, OCHOBAHHUS Il 00OOIIEHUS U
CpaBHEHUS;

® BBISIBISITH 3aKOHOMEPHOCTH W TNPOTHUBOPEUYUS B pacCMaTpUBAeMbIX (akTaxX, NAaHHBIX U
HAOJIOACHUSAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHHSIM;

® BBIIBIIATH MPUYUHHO--CJIEJCTBEHHBIE CBSI3UM MpPHU HM3YyYEHUH (QU3MUECKUX SBICHUH U
MPOIIECCOB, JeNlaTh BBIBOJBI C HCIOJb30BAHHWEM JIEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYeHUH, BBIIBUTATh THITIOTE3BI O B3aUMOCBSI3SX (DU3NYECKUX BEIIUYHH;

®  CaMOCTOSTENILHO BBIOMpaTh crocol perieHus: yueOHOH (usnyeckoi 3amaun (cpaBHEHHE
HECKOJIbKUX BapMaHTOB pEUIeHHs, BBHIOOp Haubosiee MOAXOIAIIEIO C  y4ETOM
CaMOCTOSITEITFHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBarebCKue AeHCTBHA:

®  WCIOJIB30BaTh BOIPOCHI KaK UCCIIETOBATEIHCKUI MHCTPYMEHT ITO3HAHHS,

® TIPOBOJIUTH MO CAMOCTOSITENIFHO COCTABICHHOMY TUIAHY OIBIT, HECIIOKHBIA (PU3NICCKUAN
HKCHEPUMEHT, HEOOJIbIIIOE UCCIIe0OBAaHNE (PU3MUECKOTO SBICHUS;

e OIICHWBATh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(POPMAIHIO, MOTYYCHHYIO B XOJE
WCCIIEIOBAHHSI WITH DKCIICPUMEHTA,;



CaMOCTOSITENIFHO (POPMYITMPOBATH 0OOOIIECHHS U BBIBOJBI 110 pE3yJIbTaTaM MPOBEIEHHOTO
HaOJI0ACHNUS, OMIBITA, UCCIICOBAHMS;

MIPOTrHO3UPOBATh BO3MOXKHOE JajbHEilliee pa3BUTHE (PU3MUYECKUX IMPOLIECCOB, a TaKKe
BBIIBUTATh MPEIIONI0KEHUSI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

OPUMEHATh PA3IM4YHbIE METOJbl, MHCTPYMEHTBHI M 3alpoChl TPH IOUCKE M OTOOpe
nH(OpPMALIUY WK TaHHBIX C YIETOM MPEIOKEHHON yueOHO (hpru3ndecKoi 3a1a4u;
aHAIM3UPOBaTh, CHCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATH HHPOPMAIMIO Pa3IUIHBIX
BUJIOB U ()OPM IPEACTABIICHHUS;

CaMOCTOSITENIHO BBIOMpPATh ONTHMAalbHYIO (opMy mpeacraBieHuss HHOOPMAIMH U
WUTIOCTPUPOBATh pelIaeMble 33Ja4l  HECIOKHBIMHU CXEMaMH, JUarpaMMaMH, HHOMN
rpaduKoi ¥ UX KOMOMHAIUSAMHU.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X07ie 00CYy»AeHus1 y4eOHOro MaTepuaa, pe3yabTaToB JJabopaTOpHBIX padOT U MPOEKTOB
3aJjaBaTh BOINPOCHI IO CYILECTBY 00CYK/1aeMOM TeMbl U BBICKA3bIBAaTh UJEU, HALICIICHHbIE
Ha peLICHUE 3aaull U MOAepKaHue 01aroXKenaTeIbHOCTH OOIEHNUS;

COIIOCTABJIATb CBOM CYXAECHHA C CYXKICHUSAMH JPYrMX YYacTHUKOB JHAaJIOra,
OoOHapy>KUBaTh pa3Inyie U CXOJICTBO MO3ULIUH;

BBIPXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO ~ TIPEACTABIATH  PE3YNbTAaThl  BBIIOJHEHHOTO  (DM3MYECKOTO  OMBITa
(3KcIIepuMeHTa, UCCIeI0BaHUs, IPOEKTA);

[IOHUMAaTh U UCIIOJIb30BAaTh MPEUMYILIECTBA KOMaHAHON M MHAMBUIYaJIbHON paboOThl Npu
peleHrnH KOHKPETHON (PU3NIECKO TPOoOIIeMBI;

IIPUHUMATh LEJIM COBMECTHOM [EATEIBHOCTH, OpPraHU30BbIBaTh JEHUCTBUSA IO €€
JOCTH)KEHHUIO: PAaCHpeAeNsTh PO, OOCYXIaTh IMPOLECCHl M pe3yJbTaTbl COBMECTHOMH
paboTbl, 00001IaTh MHEHHUST HECKOIBKHX JIFOJIEH;

BBINOJIHATE CBOI0 YacTb pPa0OThI, JOCTUIas KAauyeCTBEHHOI'O pe3yjibTaTra I0 CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUSA C IPYTUMU YJI€HAMH KOMaH/[Ibl;

OLICHHMBATh KaueCTBO CBOETO BKJaJa B OOLIMN MPOJYKT MO KPUTEPUSM, CAMOCTOSTEIIHLHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranuzanmusi:

BBISIBJIATh MPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CUTYALMsIX, TPEOYIOUUX JAJS peIIeHUs
(bu3nYecKux 3HaHUH;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXO0JaX MPHUHATHUS pelleHud (MHIUBUAYaAIbHOE,
MIPUHSATHE PEILICHUs B TPy, IPUHATHE PEIIEHUI TpyIoi);

CaMOCTOSITEJIbHO COCTABIIATh aJTOPUTM pelieHHs (U3NYEeCKOl 3aJaudm MM IUIaHa
UCCIIEIOBAaHMSI C Y4ETOM HMEIOIIMXCSl PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEeHTHPOBATh MIPEIaraéMble BApUaHThI PELLICHUN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh a/IEKBaTHYIO OIIEHKY CUTYallud U MpeasaraTh IiaH €€ n3MEeHEeHMS,

OOBSICHATh NMPUYUHBI JOCTHXKEHUS (HEJOCTHXKEHUS) Pe3yJIbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY MTPHUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM 4YHCII€ B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIIEIOBaHMUsI WMJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIUXCS
CUTYyallUi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSIM;



CTaBUTH ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa MM JUCKYCCHH Ha HAay4YHYIO
TEeMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IIpU3HABAaTh CBOE IMpaBO Ha OWMOKY MNpU pemieHud (GU3MYEeCKUX 3a7ad WiId B
YTBEPKACHUAX HA HAYYHbIE TEMBI M TAKOE K€ IIPaBO IPYroro.

NPEJIMETHBIE PE3YJIbTATHI
K konmy obOydenuss B 7 KJjacce MpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y O0YUAIOMIUXCSI YMEHUI:

UCIOJb30BAaTh MOHATUS: (U3NYECKME W  XUMHUYECKHE SIBJICHHs, HaOJIOJCHHE,
HKCHEPUMEHT, MOJEJb, THIIOTe3a, €AWHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUSI BellecTBa (TBEpHOE, JKUAKOE, Ia3000pa3HOE), MEXaHWYEeCKOoe
NBUKEHHE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHs,
paBHOAEWCTBYyOas cuia, JAeopmanus (ympyras, IJacTU4eckas), HEBECOMOCTb,
cooOmrarmuecss COCyabl; MEXaHHYECKHMEe KoyieOaHWs M BOJHBI, 3BYK, HMH(QPa3BYK H
YIBTPa3BYK, BOJIHA, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb.

pa3nuyath sBJICHUS (paBHOMEPHOE IBM)KEHHE, HEPAaBHOMEPHOE [BHKCHHE, HHEPIHSA,
B3aUMOJICIICTBUE TeEJI, paBHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHON OChIO BpallleHus, ,
IIPEeBpaIlleHHs] MEXaHUYECKOW 3HEpruM, KoyiebaTeslbHOEe JBHXKEHHE (3aTyXalollue U
BBIHYXJICHHbIE ~ KOJI€OaHMsI  NPSAMOJIMHEHHOE  paclpoCTpaHEHHE, OTpaXKeHHe U
IpeJOMJICHUE CBeTa, II0JHOE BHYTPEHHEE OTpPaKEHUE CBETa) II0 OIMCAHHUI0 MX
XapaKTEepHBIX CBOICTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX JaHHOE (PU3nUecKoe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE WU3YYEHHBIX (DU3MUYECKHX SBJICHUN B OKpYXKAIOIIEM MHpE, B
TOM uYuclie (U3MYECKHE SIBICHUS B MPHUPOJE: NPUMEPHI JABIKCHHS C Pa3IHYHBIMU
CKOpOCTSIMH B JKUBOM M HEKUBOW MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHHKE,
pelYard B TEJE UENOBEKa, BOCHPUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSCEHHE,
celicMUYeCKHe BOJHBI, IlyHaMH, 3XO, IIBETa TeJ, ONTUYECKHE SBJICHUS B MPUPOAE, IPU
3TOM NEPEBOUTD NMPAKTUUYECKYIO 3a7jauy B Y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA
(npu3Haku) PU3NYECKUX SBICHUM;

OIMCHIBATh M3yUYCHHBIC CBOMCTBA TeN W (pU3MUECKHe SIBICHHS, UCHOJB3Yys (pr3mueckue
BEIMYMHBI (Macca, OOBEM, IJIOTHOCTh BELIECTBA, BPEMs, MyThb, CKOPOCTb, CpPEIHSSA
CKOpOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC Tela, CUJla TPEHUsI, MeXaHuuecKkas paboTa,
MOIIIHOCTb, IJIEYO CHUJIbI, MOMEHT CUJIbI, KOO (ULIMEHT MOJIE3HOT0 IEHCTBUS MEXAHU3MOB,
KUHETHYEeCKasi M MOTEHIMAJbHAsl SHEPTHs, IEPUOJl U YacToTa KojeOaHH, AJTMHA BOJIHBI,
IPOMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTb CBETA), IPU OMUCAHUU MTPABUIIBLHO TPAKTOBATh
¢bu3nYecKuit CMBICI UCIOIB3YEMbIX BEIMYHMH, UX 0003HAUEHUS M €IUHUIBI (PU3UUYECKUX
BEIMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (H3UYECKYI0 BEIHMYHHY C
JIPYTUMH BEJIMYMHAMH, CTPOUTHh TpadUKU H3YUYEHHBIX 3aBUCHUMOCTEH (PU3NYECKHX
BEJIMYWH;

XapaKTepu30BaTh CBOICTBA Tell, (U3NUYECKUE SBJICHUS U MPOLECCHl, UCIONb3Ys MpaBUiIa
CIIO’)KEHHUsI CcHUJ (BIOJIb OJHOW MpsMOif), 3akoH ['yka, mpaBuiIo paBHOBECHs pblUara
(6moka), «30JI0TOE TMPaBUIIO» MEXAHUKU, 3aKOH COXPAHCHHUS MEXaHWYECKOW SHEpruH,
3aKOHBI OTPAXKEHUS U MPEJIOMIIEHHUS CBETA, NIPH ITOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIlIUCBIBATh €r0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHE SIBICHUS, IPOIIECCHl M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallui IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUUNHHO--CIIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOTMYECKHX LIaroB ¢ Omopod Ha 1—2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SABICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarh pacdy€THble 3amauyd B 1-2 JEHCTBUS, WCIONB3Yysd 3aKOHBI W (POPMYIIBL,
CBSI3bIBAIOIME (PU3NYECKUE BEJIMYUHBI: HA OCHOBE aHallM3a YCIIOBUS 3aJjauM 3alHChIBAaTh



KpaTKoe YCJIOBHE, NOJCTaBIATh (DHU3UYECKHE BEIUYMHBI B (HOPMYJBl M IMPOBOAUTH
pacuéThbl, HAXOUTh CIPABOYHBIC JJAHHbIE, HEOOXOAUMBIE JJIs PELICHU 3a/1a4, OLIEHUBATh
PEATMCTUYHOCTD MOTYYSeHHOH (PU3MUECKON BEIUYHHBI,

pacro3HaBaTh IIpo0JIeMbl, KOTOPbIE MOYKHO PELIMThH IIPU NOMOILU (GU3UUYECKUX METOJ0B, B
ONMCaHUM MCCIEJOBAHUS  BBLACIATH IPOBEpsAEMOE  IPENINOJOXKEHUE (THIOTe3y),
pasnuyaTh M MHTEPIPETUPOBATH IOJIYYEHHBIM pE3yJIbTaT, HAXOIUTh OIIMOKH B XOJIE
OIIbITA, IEJIaTh BBIBOJIBI 110 €0 PE3YJIbTATaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOCHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEN:
¢dbopMynHMpoBaTh  MpOBEpSEMbIE  MPEANOJOXKEHHSA,  coOMpaTb  YCTaHOBKY U3
IIPEUI0KEHHOI0 000PYA0BaHU, 3alIUChIBATH X0/ OIbITa U (JOPMYJINPOBATH BHIBOJIBI;
BBITIOJIHATE TPSIMBIE W3MEPEHUsI PACCTOSIHHUSA, BPEMEHM, MAcChl Teja, 00bEMa, CHIIBI U
TEeMIIepaTypbl C HCIOJb30BAHUEM AHAIOTOBBIX M LUQPOBBIX NPUOOPOB, 3aAMUCHIBATH
MOKa3aHus MPHOOPOB C YIETOM 3aJaHHON aOCONFOTHON MOTPEUTHOCTH U3MEPECHHIA,
IIPOBOJIUTh HCCIIEOBAaHUE 3aBHCHUMOCTU OJHOW (PU3MUECKOW BEIUYMHBI OT JAPYrod ¢
UCIOJIb30BAHUEM MPSMBIX M3MEPEHHH (3aBUCHMOCTH IyTH PAaBHOMEPHO JBHXKYILErOCs
T€Na OT BPEMEHM ABW)KEHHUS Teja, CHJIbl TPEHUS CKOJBXKEHHS OT Beca Tela, KauecTBa
00pabOTKM NOBEPXHOCTEH Ted M HEe3aBUCUMOCTH CHJIBI TPEHUs OT IUIOLIaIu
COIPUKOCHOBEHHUS TEJ, CUJIBl YIPYIOCTU OT YJJIMHEHMSI PYKUHBI, YCIOBUI paBHOBECHS
pblyara ¥ OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU Y4EOHOTo MCCIEeIOBaHMs, COOMPATh
YCTaHOBKY M BBINOJHATH H3MEPEHUS, CIEAys NPEAIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCHUMOCTH (DU3MYECKUX BEJIUYMH B BHUJE NPEAJIOKEHHBIX
TabIuUI ¥ TPaQUKOB, AETATh BEIBOBI 0 PE3yJIbTaTaM UCCIICTOBAHMS;

IPOBOJIUTh KOCBEHHbIE M3MEpeHHsI (U3UUYECKUX BEJIWYMH (IUIOTHOCTh BEIECTBA
KHUJIKOCTM M TBEPIOro Teja, CHJIa TPEHHsI CKOJIbXEHUS, KO3(D(UIMEHT MOJIE3HOro
NEHCTBUS IPOCTBIX MEXAHU3MOB), CIIEYsl NPEI0KEHHON HHCTPYKLUU: NIPU BBINOIHEHUN
U3MEpEeHU coOupaTh SKCHEPUMEHTAIbHYI YCTAaHOBKY M BBIYMCIATH 3HAYCHHE MCKOMOM
BEJIMYMHBI;

coOimogaTh IpaBUja TEXHUKUM Oe3omacHocTH Mmpu  pabore ¢ JabOpaTOPHBIM
000pyJI0BaHUEM;

YKa3bIBaTh MPUHIMIIBI JEHCTBUS IPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETD, pblYar, MOJBUKHBINA 1 HETIOABM)KHBIIN OJ0K, HAKJIOHHAS IIJIOCKOCTh;
XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpPOH Ha MX OnucaHuA (B TOM YMCIIE: MOJIIIMITHUKY, UCIOJIb3Yys 3HAHUS O CBOMCTBax
(bu3nyecKuXx sIBICHUN U HEOOXO0AUMbIE PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
NPUBOANTH TpUMeEphl  (HaXOOUTh HMHPOPMALKIO O MpPHUMEpax) MNPaKTUYECKOro
UCMOJb30BaHUS (PU3MUECKMX 3HAHUW B IOBCEJHEBHOM KHU3HM I OOecredeHus
0e30MacHOCTH Mpu O0OpalleHud ¢ MNpudopaMM U TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHMs 37I0POBbsl M COOJIIOJICHUSI HOPM HKOJIOTHUECKOTO TIOBEJCHUS B OKPY)KaIOLIeH
cpene;

OCYILIECTBIATH OTOOpP HCTOYHHMKOB HH(popMmanuu B HHTepHETe B COOTBETCTBHM C
3aJlaHHBIM MTOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHHUS
Pa3NIUYHBIX MCTOYHUKOB BBIIENATH MH(OpMAINIO, KOTOpas SBISETCS MPOTHBOPEUYMBON
WU MOKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATypy
(bu3nUecKoro coaepkKaHus, CIpaBOYHbIe MaTepHaibl, pecypcsl ceTu MHTepHeT, BIaieTh
npuéMaMu KOHCHIEKTHPOBaHHUS TEKCTa, IpeoOpa3oBaHus HHQOpPMAIMK U3 OIHOMU
3HAKOBOW CHUCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE KpaTKHE NMHCHMEHHBIE W YCTHBIE COOOIICHHWS Ha OCHOBE 2—3
MCTOYHUKOB HMH(pOpManuu (U3NYECKOTO COJEp’KaHUs, B TOM 4YHCIE MyOJMYHO JeNaTh



KpaTKHe COOOILICHHUS O pe3yibTaTaX MPOEKTOB WJIM y4eOHBIX MCCIIEIOBAaHUM, MPU ATOM
IPaMOTHO  HCIOJL30BaTh HW3YYCHHBIM TOHATHUHHBIM  ammapaT Kypca  (Qu3MKw,
COIIPOBOXAAThH BBICTYIUIEHHE ITPE3ECHTALNEN;

IIPU BBIIOJHEHUH Y4YE€OHBIX IPOEKTOB M HCCIEAOBAaHMM pacrpenesiarts O0s3aHHOCTH B
IpyNIE B COOTBETCTBHU C IIOCTABICHHBIMU 3a/ladyaMH, CJICIUTh 3a BBIINOJIHEHHUEM ILIAHA
NeWCTBUHM, aJeKBaTHO OLIGHUBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTb TPYIIIIHI,
BBICTPAauBaTh KOMMYHHUKAaTUBHOE B3aUMOZCHCTBHE, YUUTBIBASI MHEHUE OKPY)KAIOILIUX.

K xonmy oOydenuss B 8 KkJacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMUPOBAHHOCTH y OOYUAIOLIUXCSl YMEHUI:

WCIIOBb30BaTh MOHSTHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB M
MOJICKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTALTMYCCKHE M aMOp(HBIC Tea,
HACBIIICHHBIA U HEHACBILICHHBIN Map, BIAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEprus, TEIUIOBOM JBHUIaTelb, 3JIEMEHTAPHBINA JJICEKTPUUYECKUN 3apsii, JIEKTPUUECKOE
T10JI€, MPOBOJIHUKYU U AUSJIEKTPUKH, IIOCTOSHHBIN 3JIEKTPUYECKUIM TOK, MArHUTHOE MOJIE;
paznuuath sBiieHUs (qud@dy3us, TEIUIOBOE ABM)KCHHE YAaCTHI[ BEIIECTBA,TEIIIOBOE
pacuiMpeHre M c)KaTue, TeIulonepeaada, TEIUIOBOE paBHOBECHE, CMadyUBaHUE,
KanWwUIApHBIE SIBJICHUS, UCIApEHUE, KOHACHCAIUs, IUIABJICHUE, KPUCTAUIA3AIUS
(oTBepaeBaHue), KUMEHHE, TeIIonepeaaya (TErIoNpOBOAHOCTh, KOHBEKIINS, U3TyYEHHE),
nepenavya JaBJICHUS TBEPABIMH TEIaMH, KHJIKOCTSIMHU H Ta3aMH, aTMOc(epHOe TaBJICHHE,
IJJABaHUE TEJ,AJIEKTPHU3alus TeJl, B3aUMOJECUCTBUE 3apsA0B, JEUCTBUS AJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JICUCTBUE MAarHUTHOTO TOJISI Ha
MPOBOJHUK C TOKOM, 3JIGKTPOMAarHUTHAs HWHAYKIHS) IO ONMHCAHUI0 HX XapaKTEPHBIX
CBOMCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JIaHHOE (PU3NUecKoe SBJICHHE;
pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3NYECKUX SBJICHUM B OKPYKAIOIIEM MUDE, B
TOM yHclie (GU3MUecKue SIBICHUS B IPUPOJIC: TIOBEPXHOCTHOE HATSHKEHHUE U KallUJUIIPHBIC
SIBJICHUSI B TIPUPOJIE, KPUCTAIUIBI B Npupojie, uznydenue ColiHIa, 3aMep3aHue BOJTOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHHWE pPOCHI, TyMaHa, HWHEs, CHEra, BIHUSHHUE aTMOC(hHepHOro
JABJICHUS HA KMBOW OpPraHM3M, IIaBaHUE PbIO, DJIEKTPUYECKHE SBIICHUS B aTMmocdepe,
ANEKTPUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJie 3eMJIH, Jpei] MOoICoB, pPOIib
MarHuTHOTO TOJIs ISl KU3HM Ha 3emiie, TOJIAPHOE CHUSHUE, MPHU STOM IEPEBOIAUTH
MPAKTUYECKYI0 3a/7adyy B YueOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OMKCHIBATh U3YYEHHBIE CBOWCTBA Tel M (PU3WYECKUE SIBICHUS, HCIONB3ysd (PU3NUECKUE
BEJIMYMHBI (TeMIepaTrypa, BHYTPEHHSISI OJHEprus, KOJIUYEeCTBO TEIJIOTHI, YAelbHas
TEIUIOEMKOCTh  BEIIIECTBA, yJAENbHAas TEIUIOTAa IUIABJICHMS, YAeJNbHAs  TEIUloTa
napooOpa3oBaHusi, yaeidbHas TEIJIOTa CTrOpaHUs TOIUIMBA, AaBlieHHWE (TBEPAOro Tena,
KUJKOCTH, Ta3a), BBHITAIKUBAIONIAS CUJIa,KOA((UIIMEHT TOJIE3HOTO ACHCTBUS TETIOBOM
MalllMHbI, OTHOCHUTENIbHASI BIIAXXHOCTh BO31yXa, DSJIEKTPUUECKHUH 3apsii, Cuila TOKa,
AJIEKTPUYECKOE HAIPSDHKEHUE, COMPOTHUBIICHHE IPOBOJIHUKA, YAEITHHOE COMPOTHBICHUE
BelleCTBa, pabOoTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), MPH OMHCAHUU MPABUIHHO
TPaKkTOBaTh (DU3MUYECKUH CMBICI HCIOJIB3YEMbIX BEJIUYHH, OOO3HAYEHUS U €IUHUIIBI
(bu3MUYeCKUX BEJIMYMH, HAXOOUTh (OPMYIbI, CBS3BIBAIONINE JaHHYI0 (UIUYECKYIO
BEJIMYMHY C JIPYTUMU BEJIMYMHAMH, CTPOUTH TpaUKU WU3YYCHHBIX 3aBUCUMOCTEH
(U3MYECKUX BEIUYUH;

XapaKTEepPU30BaTh CBOMCTBA TeN, (PU3UUECKUE SBJICHHS U MPOIECCHI, UCTIOIb3YsI OCHOBHBIE
MTOJIOXKEHUS MOJICKYJISIPHO--KUHETHYECKON TEOPUH CTPOCHUS BEIIeCTBa, 3aKoH [lackars,
3aKOH ApXuUMena,IPUHIMI CYMEPHO3UIMKH ToNiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
COXpaHeHusa 3apsana, 3akoH Oma g ydactka uenu, 3akoH Jxoyns—Jlenna, 3akoH



COXpaHEHMs SHEPIHH, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aITUCHIBAThH
€ro MaTeMaTU4YeCcKOe BhIPaKEHUE;

OOBSICHATH (PU3NYECKHE MPOLIECCHI M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYAIH
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIECJCTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX IIaroB C OMOPOW Ha 1—2 M3y4eHHBIX CBOMCTBA
(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHOB UITM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3afaud B 2-3 JCHCTBHUS, HCIOJIB3YSd 3aKOHBI U (HOPMYIIBI,
CBsI3bIBAIOIME (PU3UYECKUE BEJIMYUHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJ]auM 3alHChIBATh
KpaTKO€ YCJOBHE, BBISABIISATH HENOCTATOK JAaHHBIX IS PEUICHUS 3a/aud, BBIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl €€ pelleHHs], IPOBOJUTh PacuéThl U CPAaBHUBATH
MOJTyYeHHOE 3HaYeHHE (PU3NIECKOIN BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PEUIUTh NMPU MOMOIIHN (PUIUUECKHX METOJIOB,
UCIOJIb3YSl OIMCAaHUE HCCIENOBAaHUS, BBIACIATh MPOBEPSIEMOE  IPEANOIOKEHHE,
OLICHUBATh MPABWILHOCTH MOPSIIKA MPOBEICHUS UCCIICOBAHMUS, JIEJIaTh BBIBOIBI,
MIPOBOJIUTH OTIBITHI IO HAOIOJCHUIO (PU3UUECKUX SIBICHUHN WIN (PU3HMUECKUX CBOHCTB TEl
(KanuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro o0béMma, TeMIeparypsl,
CKOPOCTH TIpoIlecca OCThIBAHWS M HAarpeBaHUs MPHU U3ITYYEHHH OT LBETA H3Iydaroulei
(moromaronei) HOBEpXHOCTH, CKOPOCTh UCHAPEHUS BOJbI OT TEMIEPATYPhI )KUJIKOCTH U
ionaau e€ MoBEpXHOCTH, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YacTh Telna
U OT IUIOTHOCTH >KHIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIyOMHBI, Ha
KOTOPYIO TMOTPYXKEHO Tello, YCIOBUM IUIaBaHMsI Tl , OJJEeKTpu3alus Tel W
B3aUMO/JICICTBUE D3JIEKTPUUECKUX 3apsoB, B3aUMOJCHCTBHE IOCTOSIHHBIX MAarHUTOB,
BU3yaIH3alysi MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, EHCTBUS MArHUTHOTO MOJIS Ha
IIPOBOJAHUK C TOKOM, CBOMICTBa 3JEKTPOMAarHuTa, CBONCTBA 3JEKTPOJBUTrAaTENs
MOCTOSIHHOTO ~ TOKa):  (OopMyJHpoBaTh MpOBEpsieMble MPEANOIOKEHHUS, COOUpPATh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHMsI, OMUCHIBATH X0/ OMBITa U (hOPMYIHPOBATH
BBIBO/IBI;

BBIIIOJHATh TPSMbBIE M3MEPEHHUS TEMIEPaTypbl, OTHOCUTEIbHOW BIAXXHOCTH BO31YXa,
CHJIBI TOKa, HANpSOHKCHUS C HCIOJIB30BAHUEM AHAJIOTOBBIX TPHOOPOB W JaTYMKOB
(Gu3NYeCKUX BEIMYUH, CpaBHUBATh pE3yJIbTaTbl M3MEpPEHMH C Y4ETOM 3aJaHHOM
a0COIOTHON MOTPENIHOCTH;

MIPOBOJIUTH HCCIEOBAHUE 3aBHCHMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYroil ¢
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIICHUS IPOBOIHUKA OT €ro
JUIMHBI, IUIOL[aJM IMOMNEPEYHOI0 CEUEHUs U YACIbHOIO COIPOTUBIICHHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MIYLIETO Yepe3 MPOBOJHUK, OT HANpsDKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBaHUE IIOCJIEJIOBATEIbHOTO W NAapauIebHOTO COEIMHEHUN MPOBOJHUKOB):
IUTAHUPOBATh HCCIEeOBaHWE, COOMpPATh YCTAHOBKY M BBIIOJHATH H3MEpPEHUs, Cleays
MPEIIOKEHHOMY IUIaHy, (UKCUpPOBaTh Pe3yJbTaThl MOJYyUYEHHOH 3aBUCHUMOCTH B BHJIE
Tabnuil u TpaduKOB, A€TaTh BHIBOABI MO Pe3yabTaTaM UCCIEIOBAHUS;

MIPOBOAUTh KOCBEHHbIE H3MEPEHMsI (PU3NYECKMX BEIUYMH (yIelbHas TEMI0EMKOCTh
BELIECTBA, JABJICHUE BO3/1yXa, BHITAJIKUBAIOIIAs CUJia, TEHCTBYIOIIAs HA NOTPYXKEHHOE B
KHUJIKOCTh TEJIO0, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTrpYKEHHON yacTW Tena U OT
IJIOTHOCTHU KHUJIKOCTH, €€ HEe3aBUCUMOCTH OT IIJIOTHOCTHU TeJa, OT TIyOMHBI, HAa KOTOPYIO
MOTPY)KEHO TeNo, YCJIOBUM IUIaBaHUS TeJ, CONPOTHBIECHHE NPOBOJHMKA, paboTa M
MOIIIHOCTb ANIEKTPUYECKOTO  TOKA): IUIAaHUPOBATh ~ M3MEPEHMUs, cobuparb
HKCHEPUMEHTAIbHYIO YCTaHOBKY, CIeAys MpPEIOKEHHOW HWHCTPYKLUUHU, U BBIYUCIATH
3Ha4YCHUE BEINYHHEI,

coOmogaTh MpaBUia TEXHUKM Oe3omacHOCTH mpu  pabore ¢ JaboOpaTOPHBIM
0o0opynoBaHUEM;



XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOPOH Ha WX OMHMCAHU (B TOM YHCIIE: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, TapoBast
TypOMHa, yCTPOWCTBO BOAONPOBOJA, THIPABIMYECKUN MpEcc, MaHOMETp, BBICOTOMED,
MOPIIIHEBOM HACOC, aPEOMETP, aMIIEPMETP, BOIBTMETP, CUETUHK AIIEKTPHUECKON SHEPTHH,
ANIEKTPOOCBETUTEIbHBIE MPUOOPBI, HArpeBaTelbHBIE 3JIEKTPONPHOOPH  (TIPHUMEpEI),
JJIEKTPUUYECKUE TPEIOXPAHUTEIHN, JIIEKTPOMArHUT, JIIEKTPOABHUraTelb IOCTOSHHOTO
TOKa), WCIONb3ysd 3HAHUS O CBOWCTBAaX (U3MUCCKUX SBICHUH U HEOOXOIMMBbIE
¢bu3nveckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPONUCTBA U U3MEPHUTENBHBIC IIPHOOPHI 10 CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, ICUXPOMETP, THTPOMETP,
coo0IaroIuecs Cocyabl, 0apoMeTp, IBUTaTelb BHYTPEHHEI'O CIOPaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBISATh CXEMBl JJICKTPUYECKHMX [eHed C IOCIeAOBaTelIbHBIM U
HapauIeNbHbIM COSAMHEHUEM 3JIEMEHTOB, pa3jiddasl YCIOBHbIE 00O3HAUYEHHsI 3JIEMEHTOB
AIIEKTPUYECKUX LIETICH;

NPUBOAUTH TpUMEpHl  (HaXOAUTh HWHPOPMALKIO O MpPUMEPax) MNPAKTUYECKOTO
UCIIONIB30BaHUS  (U3MUCCKUX 3HAHWH B IIOBCEAHEBHOM KM3HM Uil OOECTIeUeHHs
0e30macHOCTH TpH OOpameHuH ¢ [pudopaMH W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 30POBbsI M COOJIOICHHSI HOPM KOJIOTHYECKOTO TOBEICHHS B OKPY KarOILEH
cpene;

OCYIIECTBIISATH IMOMCK MHpOpPManK (GU3NIecKoro coaepkanus B VIHTepHeTe, HA OCHOBE
UMCIOLINXCS 3HAHUH M TYTEM CpaBHEHMS [JONOJHHUTEIBHBIX HCTOYHUKOB BBIACIATH
nHPOPMAIIHIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOM UM MOXKET OBITH HEIOCTOBEPHOM;
UCIIOJIb30BATh NPU BBHITOJHEHUH YYEOHBIX 3aaHUil HAyYHO--TIOMYJSPHYIO JIUTEPaTypy
(U3MUECKOTO COEpKaHMs, CIIPAaBOYHBIE MaTE€pHalbl, pecypchl cetu VHTepHeT, BlaieTh
npuéMamMu  KOHCIEKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHus WHGOPMAIMA W3  OJHOH
3HAKOBOI CUCTEMBI B JIPYTYIO;

co3/1aBaTb COOCTBEHHBbIE IMCbMEHHBIE M KpaTKuMe€ YCTHbIE cOOOIIeHHs, 00001as
MHPOPMALMIO M3 HECKOJIBKHX HCTOYHHUKOB (PH3MUECKOTO COACp)KAHWSA, B TOM YHCIIE
MyOJIMYHO MPEACTABIATh PE3YIbTAThl IPOSKTHON MIIM MCCIIEIOBATEILCKON AEATEILHOCTH,
MPH 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATHHHBIA ammapar Kypca (HU3UKH,
COIIPOBO’KAATh BBICTYIIJICHUE MPE3eHTaleH;

NpH  BBIIOJHEHUH YYEOHBIX TIPOSKTOB M HCCIEAOBAHWHA (U3NYECKUX IPOIECCOB
pacripenenaTte OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMH 33Ja4aMH,
CIIEZINTH 3a BHINIOJIHEHUEM IIIaHa JIEHCTBUN U KOPPEKTUPOBATH €r0, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJAX B JIEATEIHHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMOJIEHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3periaTb KOH(IUKTHI.

K koHny oOydenuss B 9 kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHUH:

UCIOJIb30BaTh IOHATHUS: CUCTEeMa OTCYE€Ta, MaTepualibHas TOYKa, TPaeKTOpHUs,
OTHOCHUTEJIbHOCTh MEXAaHMYECKOTO [BIKEHHS, Aepopmanus (ympyras, IulacTudeckas),
TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KHU, LIEHTP TAKECTH,
a0COJIIOTHO TBEPJOE TEJO, LEHTP TAXKECTU TBEPAOIO Teja, PABHOBECHE, MEXAaHHUYECKUE
Kosie0aHUs M BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, IIIKaNA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI HUCITYCKaHUS
U TIOTJIOLIEHHUS, anb(a-, 6eTa- 1 raMMa-u3IIydyeHHs], U30TOIIbI, s/IEpHAast SJHEPreTHKa;

pa3nuyath SBICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MNPSMOJIMHEWHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MAaJCHUE Tell, PABHOMEPHOE
JIBMDKEHUE 110 OKPYXHOCTH, B3aMMO/ICHCTBHE TEJI, PEaKTUBHOE JIBI)KEHUE, KojlebaTeIbHOoe
JBUKEHHE (3aTyXaollllie U BBIHY)KJEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE ABM)KECHUE,



OTpa)kKeHHE 3BYyKa, MPSIMOJIMHENHOE pacPOCTPAHEHUE, OTPAXKEHHUE U NPEIOMIIEHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPaK€HHE CBETA, PA3JIOKEHHE OEoro CBETa B CHEKTP M CIO0XKEHUE
CIEKTPAJbHBIX  LIBETOB, JAMCIIEPCUSl  CBETA, €CTECTBEHHas  paJUOAaKTHBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOro CIEKTpa HU3JIy4EHHUs) IO ONHCAHUI0 MX XapaKTEpHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;
pacro3HaBaTh IPOSIBICHHUE M3YYEHHBIX (M3NYECKUX SIBICHUM B OKpYy)Karolem mupe (B
TOM 4ucie (pU3MUECKUe SIBJICHUS B HPUPOJE: NPUWIMBBI U OTJIUBBI, JBUKEHUE IUIAHET
ConHEeYHOU CUCTEMBI, PEaKTUBHOE JBM)KEHUE >KMBBIX OPIaHU3MOB, BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, IyHaMM, 3XO, LBeTa Tell,
ONTHYECKHWE  SBJICHUS B  TpUpoAe, OHWOJIIOTMYEeCKOe  JIeHiCTBHE  BUAMMOTO,
yIbTPadUOIETOBOTO M PEHTT€HOBCKOI'O U3Iy4eHUM, ECTECTBEHHbIN pagoaKTUBHBIN (OH,
KOCMHUYECKHE JIYy4M, paJHOAKTUBHOE H3JIyYEHUE IPUPOJIHBIX MHUHEPAJIOB, JAEHCTBUE
paJMOAKTUBHBIX M3JIyY€HHH Ha OpraHusM 4YelloBeKa), IpuU 3TOM IE€PEBOAUTH
MPAaKTUYECKYI0 3a7ady B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBAa (IPU3HAKH)
(bU3NYECKUX SIBICHUI;

OIMCHIBATh U3YyYCHHBIC CBOMCTBA TeN M (pU3MUECKUE SBICHUS, MCIIONB3YS (PU3UUECKUE
BEJIMYMHBI (CpeIHssi U MIHOBEHHas CKOPOCTh Tejda IPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHUe, NepeMeleHHe, MyTh, YIII0Basi CKOPOCThb, CUJIa TPEHHUS, CHJIAa YIIPYTOCTH, CUJIa
TSYKECTH, YCKOPEHHE CBOOOJHOrO NaJCHUs, BEC Tela, UMIYJIbC Tela, UMITYJIbC CHIIBI,
MeXaHu4eckass paboTa M MOUIHOCTb, NOTEHLIMAlbHas SHEPrus Teja, MOJHATOr0 HaJ
[IOBEPXHOCTHIO 3€MJIM, IOTEHLUAlbHAs BSHEPrusi C)KATOH MNPYKUHbI, KUHETHYECKas
SHEprus, MoJHasi MEXaHW4YecKasl SHeprus, Mepuoa U 4acToTa KojeOaHHi, JJIMHA BOJHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb MPEIOMIIEHUS CPEebl), IpU
ONMCAaHUM MPAaBUIBHO TPAKTOBaTh (PU3MUYECKUI CMBICI MCIOJIb3YEMbIX BEJIHYUH,
0003HAYCHHUS W EOMHUIBI (PU3MYECKUX BEIMYHH, HAXOAUTH (OPMYIBI, CBS3BIBAOIINEC
JAHHYIO (PU3MUYECKYI0 BEJIUYMHY C APYTMMH BEIMYUHAMHU, CTPOUTH IpadMKU M3yYEHHBIX
3aBHCUMOCTEN (PU3MUECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBa Tell, (pU3MUECKUE SIBJICHUS M IPOLECCHl, MCIOB3Ysl 3aKOH
COXPAaHEHMs SHEPrMM, 3aKOH BCEMHUPHOIO TATOTEHUS, MNPUHIMII CYNEPIO3ULUH CHJI,
MPUHLMIT OTHOCUTENbHOCTH ["anmuiest, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs UMIIYJbCa,
3aKOHBI OTPAXKECHMSI M IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOT0 U MacCOBOIO
qycell MpH SIEPHBIX PeaKkIUsaX, MpU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3alHCHIBaTh €70 MATEMaTUUYECKOE BBIPAXKECHHUE;

OO0BACHATH (PU3MUECKUE MTPOLIECCHl U CBOWCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYaIUil
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYMHHO--CICIACTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX II1aroB ¢ OMOpPOH Ha 2—3 M3y4EHHBIX CBOMCTBA
bu3nUecKuX sIBICHUH, GPU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3ajaud (ONUPAOIIKEcs Ha CUCTeMY U3 2—3 ypaBHEHUI), UCIONb3Ys
3aKOHBI U (POpPMYIIBI, CBA3BIBAIOIINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIN3a YCIIOBUS
3aJjaud 3allUCBhIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIIME WJIM H30BITOUHBIE
NaHHbIE, BBIOMpPATh 3aKOHBI U (QOpPMYJbl, HEOOXOAMMBIE ISl PpEIICHHs, HPOBOAUTH
pacy€Thbl U OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO 3HaUeHHsI (PU3NYECKON BETMUHHBI;
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIU (PU3HUECKUX METOIOB,
UCIIONIb3YSl  ONMHUCAaHUE HCCIIEOBAaHUS, BBLACIATH MPOBEPSIEMOE IPEANOIOKEHHE,
OLICHMBATh IPaBWJIBHOCTh MOpsAKa TPOBEAECHUS HCCIEIOBaHUS, J€JaThb BBIBOABI,
MHTEPIPETUPOBATH PE3yNbTaThl HAOIIOAEHNUN U OIBITOB;

MIPOBOJIUTH OIBITHI IO HAOIOJCHUIO (PU3UUECKUX SIBICHUHN MIN (PU3HUECKUX CBOMCTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKkOHa COXpaHEHMs DHEPIHM, 3aBUCHUMOCTH
nepuoja KonebaHuil Mpy>KMHHOTO MasgTHHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBI U



HE3aBUCHUMOCTh OT AMIUIMTYIbl MajbIX KOJIeOAHUH, MPSAMOJIMHEHHOE pacipoCTpaHEeHUe
CBETa, pa3joXkeHue 0enoro cBera B CHEKTP, U3y4EHHE CBOWCTB M300pa)KeHUs B INIOCKOM
3epKalie U CBOMCTB M300pakeHUs mpeaMmera B cobOuparomieil iuH3e, HabIroAeHue
CIUIOIIHBIX U JMHEHYAThIX CIIEKTPOB M3JIY4EHHUs): CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY
u3 u30bITOUHOrO Habopa OO0OpYIOBaHUS, OMMCHIBATH XOJ ONBITA M €ro pPe3yNbTaThl,
(GbopMyIMpOBATH BBIBOABI;

MPOBOJUTH TPU HEOOXOIMMOCTH CEpUI0 MPSIMBIX M3MEPEHHH, OINpenenss CcpenHee
3HAYeHHE U3MepseMOol BenW4YMHbl ((POKYCHOE pacCTOSHUE COOMparoIiell JIMH3bI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIILHOTO TPUO0opa);

MPOBOJIUTH MCCIIEJJOBAHUE 3aBUCHUMOCTEH (DU3NYECKUX BEIUYMH C HCIOJIH30BAaHUEM
NPSIMBIX U3MEPEHUH (3aBHCUMOCTB ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBM)KCHUH
0e3 HavyaJgbHOM CKOPOCTH, Nepuojia KojJeOaHU MaTeMaTH4eCKOr0 MasTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETa OT YIJla MaJeHHUs W YIJia MPEJOMIICHUS OT
yria MajeHus): IUIAHUPOBAaTh HCCIIEAOBAaHUE, CaMOCTOATEIBHO COOMpaTh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MYECKMX BEJIMYUMH B BHJIC
TabIUI ¥ TpaHKOB, JAeJIaTh BEIBOBI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

MPOBOJIUTh KOCBEHHBIE W3MEpEeHHs] (PU3MUECKUX BEIMYUH (CPEOHssI CKOPOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JBMXKEHHM, YCKOPEHHME CBOOOIHOIO MajeHus,
KECTKOCTh TIPYXHUHBI, KOI(D(UIMEHT TPEHHUS CKOJILKECHUS, MEXaHWYeckas pabora u
MOIITHOCTh, YacTOTa U MEPUOJ KosleOaHUH MaTeMaTHUYeCKOro U MPYXKMHHOTO MasiTHUKOB,
OINITUYECKasl CHJIa COOMPAIOLIEH JIMH3bI, PAJMOAKTUBHBINA (POH): TUIAHUPOBATH U3MEPEHUS,
coOMpaTh AKCHEPUMEHTAIBHYI0 YCTaHOBKY ¥ BBINOJHATH H3MEPEHHUS, CIEIys
IPE/UIO)KEHHOW HHCTPYKIMH, BBIYUCIATH 3HAUEHUE BEJIUYMHBI U aHAIW3UPOBATH
MIOJTyYCHHBIE PE3YJIbTATHI C YIETOM 33JJaHHOM MOTPEUTHOCTH U3MEPEHU;

coOimogaTh IpaBUiIa TEXHUKUM Oe3omacHocTH Mmpu  pabore ¢ JabOpaTOPHBIM
o0opyIoBaHUEM;

pas3nuyaTh OCHOBHBIEC NPU3HAKU U3YYEHHBIX (U3MUECKUX MOJEJeH: MaTepuaibHas TOUKa,
a0CoIOTHO TBEPJOE TEJI0, TOUEYHBII UCTOYHHMK CBETA, JIy4, TOHKAs JHMH34, IUIaHETapHas
MOJIENIb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SIJIpa;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YyYEHHBIX NMPHOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOM Ha MX ONMHUCAHMA (B TOM YHCIE: CIUAOMETP, TATUUKU MOJOKEHUS, PACCTOSHUS U
YCKOPEHHUs, PaKeTa, dXOJOT, OYKH, MEPUCKOI, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKON, J03MMETp, Kamepa BuibcoHa), wHcIonp3yss 3HaHHA O CBOMcCTBax
(bu3nyecKuXx sIBICHUN U HEOOX0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl UM CXEMAaTUYHbIE PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOHCTB,
M3MEPUTENBHBIX NPUOOPOB M TEXHOJOTHUECKUX IPOLECCOB MPU pPEUIeHUH y4eOHO--
MPAKTUYECKUX 33/1a4, ONTHYECKHE CXEMBI U MOCTPOSHHS HM300paXeHUH B ILIOCKOM
3epKaiie ¥ coouparomieil TmHse;

MPUBOJUTh TOpUMEpHl (HaXxoAWTh HHGOpPMALMIO O TpUMEpax) MPaKTHYECKOrO
WCTIOJNB30BaHUST (PU3MUYECKMX 3HAHWKW B TIOBCEAHEBHOM IJKW3HU Ui OOECIedeHUs
0e30macHOCTH IpH  oOpalieHMH ¢ npubopaMM W TEXHHYECKUMH YCTpOMCTBaMH,
COXpaHEHHS 37I0POBbsSI M COOJIIOJICHUSI HOPM DKOJIOTHUECKOTO TIOBEJCHUS B OKPY)KAIOIIEH
cpexe;

OCYIIECTBIISITh MOWCK WHpopManuu  (usmyeckoro coxaepxkanus B VHTepHere,
CaMOCTOSITENTFHO  (OPMYIIHPYsT TIOMCKOBBIH 3ampoc, HAXOAWTh IIYTH OIPEIEICHUS
JOCTOBEPHOCTH IOJIyYeHHOM HWH(QOpPMALMU Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOTHUTEIHHBIX UCTOYHUKOB;

WCIOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAyYHO--TIOMYJISIPHYIO JINTEPATypy
(bu3MYecKoro cojepkKaHus, CIIPaBOUYHbIE MaTepUaibl, pecypcsl ceTu MHTepHeT, BiaaneTh



npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOPMAIMM U3  OJHOH
3HAKOBOM CUCTEMBI B JIPYTYIO;

co3llaBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHbBIE COOOIIECHHSI HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX  HMCTOYHHKOB  (PU3MUECKOro  COAEp)KaHUs, IMYOJMYHO TPEACTaBIATH
pe3yJIbTaThl NMPOCKTHOW MIIM HCCIIENOBATEIbCKON IESATEIBHOCTH, IPH 3TOM I'PAMOTHO
WCTOJb30BAaTh M3YUYCHHBIM MOHATUIHBIN ammapaT wW3y4aeMoro pasjena (U3MKd |
COIIPOBOKIATh BBICTYIUIGHHWE IIpe3eHTaluel ¢ ydyé€ToM OCOOEHHOCTEH ayIuTOpPHH
CBEPCTHUKOB.



YUYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

(7 kaacc, 68 yacon)

Nen/ Tema Oo0uree KoJ1-B0 4acoB Ha NPaKTHKY
n KO0JI-BO Tab K c
4ACOB adopaTopHbIe OHTP PadoTHI
padoThI

1 BBeneunue 6 3 -

2 MexaHn4uecKue 38 7 1
SIBJICHUS

3 3BYKOBBIE SIBJICHUS 6 - -

4 CBeTOBBIE SIBJICHUSI 18 4 1
Htoro 68 14 2




Kon | 7a 78 Te 7x | Ilpumeua
Ne
Ha3BaHnue Tembl B0 e
w/n yaco
B

Pa3znen 1. BBenenue (6 yacoB)

1/1 BBoansblii nuaCcTpyKTaX 110 T/0 UTO 1
U3y4aroT PU3UKA U ACTPOHOMHSI

2/2 ®dusnueckue BennunHbl. M3mMepenue 1
(bU3NYECKUX BEITHYNH

3/3 TounocTs u3Mepenuit. Jlabopamophas 1
paboma Ne | «H3zmeperue Onunvl,
obvema u memnepamypvi menay
MIePBUYHBIN HHCTPYKTaX 110 T/0

4/4 Jlabopamopnas paboma Ne 2 «Uzme- 1
PpeHUe pazmepos Maiblx meiy

5/5 JlaboparopHas padota Ne 3 1
«M3mMepeHne BpeMeHn)

6/6 CBsi3u Mex 11y pU3NIECKUMU BEIIU- 1
yrHaMu OU3KKa U TEXHHKA.

Paznen 2. Mexanuueckue siBjienus (38

4acoB)

7/1 Mexannueckoe asmxkenune. OTHOCH- 1
TEJILHOCTD JIBHIKCHHSL.
8/2 PaBHOMepHOe nBmxeHue. CKOpocTh 1
9/3 Jlabopamopnas paboma No 4 1
«H3yuenue pagnomepHoco 08UNCEHULY
10/4 | HepaBHOoMepHOe nBrxeHue. CpeaHsis 1
CKOPOCTh

11/5 | Pemenue 3amau. 1

12/6 | PaBHOYCKOpEHHOE IBHMIKCHUE. 1
YckopeHue

13/7 | Ilyth, npoiICHHBIH IPH 1
PaBHOYCKOPEHHOM JIBHIKCHHH.

14/8 | Pemenue 3aga4 o Teme 1
«MexaHu4ecKoe TBUKCHUEY

15/9 | Unepuus. Macca. 3mepeHne Macchl. 1

1610 | Jlabopamopnas paboma Ne 5 «Uzme- 1
PeHUe MACChl Mmela HA PHIYANCHbIX e-
caxy

17/11 | TIn0THOCTH BeleCTBA. 1

18/12 | Jlabopamopnas paboma Ne 6 « Hzme- 1
peHue nIomHOCIU 8eujecmaa meepooco
menay

19/13 | Pemienue 3a1a4 Ha pacyueT MIIOTHOCTH 1




20/14

O06o00611eHre MaTepHaa 1o TeMe
«MexaHH4ecKOe ABHKCHUE.
IInoTHOCTE)

21/15

Cuna. 3mepeHue cuiebl.
MexxayHapoaHasi CUCTEMA €UHUIL

22/16

Cio)xeHue Cuil.

23/17

Cuna TskecTd. 3aKOH BCEMUPHOTO
TATOTEHUS

24/18

Cuna ynpyrocrtu.

25/19

Bec Tena. HeBecoMmocTh

26/20

Jlabopamopnas paboma Ne 7
«I padyuposka ounamomempa u u3-
MepeHue Cuny

27/21

Hasnenue. Cuita TpeHuUS.

28/22

Pemenne 3amau mo teme «Cuia.
CroXeHue cuny

29/23

Jlabopamopnas paboma Ne 8 «Uzme-
peHue Kodghhuyuenma mpenus
CKOTIbIHCEHUS»

30/24 | 3akons! HetoToHA.

31/25 | Pewenue 3amad 1o TeMe «3aKOHbI
Hsrorona»

32/26 | O6001IeHHE MaTepraa 0 TEME
«3akonbl HproTOHa»

33/27 | Mexanunueckas pabora

34/28 | MoiHoCTh

35/29 | Pemenue 3aaq Ha pacueT pabOThI U
MOIIIHOCTH

36/30 | ITpocteie Mexanu3mbl. [IpaBuio pas-
HOBECHS pbluara.

37/31 | briok. «3070TOE MPABHUII0» MEXAHUKH

38/32 | Jlabopamopnas paboma Ne 9 «H3yue-
HUe YCI08UsL PABHOBECUSL PbILaA2a)

39/33 | KoadhduiueHT moe3Horo AeiCTBUS

40/34 | Jlabopamopnas paboma Ne 10 « Hzme-

penue KIIJ] npu nooveme mena no
HAKJOHHOU NAOCKOCTUY

41/35 | Dueprus. Kunernueckas u
HOTEHIMAIbHAS] SHEPTHSL.

42/36 | 3aKOH COXpaHECHHUS SHEPTUU B MEXaHHUKE

43/37 | Pemenue 3agau 1o TeMe «JIBIKEHHE U

B3aUMOJCHUCTBUE TSI




44/38

KonTposbsnas padora Ne 1
«MexaHnuyecKue siBJICHH»

Pa3nen 3. 3BykoBble siBJIeHHs (6 4acoB)

45/1 | KonebareabHOE IBUKEHUE

46/2 | PeweHue 3a1a4d no TeMe
«KonebarenpHoe NBHKEHUEY

47/3 | 3Byk. BomHoBoe aBmkenne. OCHOBHBIC
XapaKTEPUCTHKHU BOJIHBI

48/4 | Pewenue 3amau

49/5 | XapakTepHUCTHKH 3ByKa

50/6 | OGoOIIeHHe MaTepuiia 10 TEME

((3BYKOBBIC SIBJICHUS

Paznen 4. CeroBble siBjieHust (18 yacon)

51/1 | Cger. McTouHUKH CBETA.
PacnipoctpaHeHue cBeta
5212 | Jlabopamopnas paboma Ne 11

«Habnooenue npsamonunerino2o
pacnpocmparnenus ceemay. Pemenue
3ajau.

53/3 | CeeroBoii 1y4. TeHb 1 OITyTEHb.

54/4 | OtpaxkeHue cBera.

55/5 | Jlabopamopnas paboma Ne 12 «H3y-
YeHue A6/1eHUsL OMPANCEHUsL CBemay

56/6 | M3obpaxeHue mpeaMera B IJIOCKOM
3epKaie.

57/7 | IlpenomieHue cBeTa.

58/8 | Jlabopamopnas paboma Ne 13
«H3yuenue signenus npenomienus
ceemay

59/9 | IlonHOE BHYTpEHHEE OTpaKECHHE.
Pemenue 3agau.

60/10 | JIuuza. Xoz aydeil B THH3aX

61/11 | Jlabopamopnas paboma Ne 14 «H3y-

yenue u300paxdceHus, 0a8aemozo
JUHZ0UY

62/12 | ®opmyna uH3bL. Penienue 3a1a4 Ha
HOCTPOCHUE U300paXKECHHI B JIMH3AX.

63/13 | KonrpoJsnHasi padora Ne 2 «Cero-
Bbl€ SIBJICHHS

64/14 | Ontudeckue mpuOOPHI.

65/15 | I'na3 u 3penue




66/16 | Pa3noxxenue Georo cBera B CIEKTP.
IlBera Ten

67/17 | TIpoekt «CBETOBBIC SIBICHUS B
podecCHOHALHOM e TEIIbHOCTI

68/18 | IIpoekT «CBeTOBBIC SBJICHUS B
po(heCcCHOHALHOM IS TEIILHOCTI




Y4eOHo-TeMaTH4YeCKOe IJIAHNPOBaHMe 8 Kiacc

Ne HaumenoBanue pasaeiia KosmmuyecrBo | Kosmmuecrso | Kosinuecrso
n/n
4acoB Jaa0. pador KOHTP.
padot
1. | IlepBoHauanbHbBIC CBEACHUS 6
0 CTPOCHHH BEIIECTBA
2. | MexaHndeckne CBOMCTBA 12 2 1
ra3oB, KUJIKOCTEH U
TBEPJIbIX TEIl
3. | TenmoBbIe sIBIICHUS 12 2 1
4. | I3meHeHue arperaTHbix 6 1
COCTOSIHMM BENIECTBA
5. | TennoBbIe CBOMCTBA Ia30B, 5
KUJTKOCTEH M TBEPIBIX TEJ
6. | DIeKTpUYECKUE SIBJICHUS 6 1
7. | DAEKTpUYECKUN TOK 14 7 1
8. JJIEKTPOMATHHUTHBIE SIBJICHUS 7
9. |UTOI'O 68 11 5




Ne Koa-Bo | Jara | dara
Ha3panue TeMbl
n/n 4yacoB | mjaaH | ¢akr
| [lepBoHayanbHBIE CBeleHUsI 0 CTPOEHHH BelecTBa 6 4
11 BBognsrit mHCTpYKTaX 110 T/0 1
Pa3ButHe B3rs1/10B Ha CTPOEHHE BELIECTBA.
2/2 HBmwxenne monexyn. duddysus 1
3/3 BsaumopeiictBue Monekyn
44 CwmaunBanne. Kanusipable SBIeHUS
5/5 CrpoeHnue razos, KUAKOCTEH 1 TBEPABIX Tell
6/6 [lepBoHavanbHBIE CBEACHUS O CTPOSHUH BEILIECTBA
Il MexaHu4ecKue CBOWCTBA Ta30B, :KUIAKOCTEl M TBEPABIX Tea 129
n HaBnenue xunkocre u ra3os. 3akoH Ilackans
82 HaBnenue B JKUJKOCTH U rasze
9/3 Coo01arormuecs: CoCy/Ibl
10/4 I'mppapnuyeckas MamuHa. ['uapaBnuyeckuii mpecc
11/5 ATMOcdepHOe 1aBiIeHIEe
12/6 JlelicTBrE XKUAKOCTH U ra3a Ha MOrPYKEHHOE B HUX TEIIO
13/7 Jlabopamopnas paboma Ne2 «H3mepeHnue 6bimankuaioujeli CUibl»
14/8 Jlabopamopnas paboma Ne3«Hzyuenue ycroeus niasanus meiy
15/9 MexaHnuueckue CBOMCTBA JKUJIKOCTEN U ra30B
16/10 Pemenwue 3amad mo teme «MexaHUYeCKHE CBOMCTBA )KUKOCTEH U Ta30BY
17/11 Konmponvuasa paboma Nel «Mexanuueckue ceoticmea y3cuoxocmeil u
2a308»
Crpoenue TBepabIx Ten. Kpucrammuaeckue u amophHbIe Tema
18/12 | Jdedopmanus. CBOWCTBA TBEPBIX TEI.
III TensioBbie siBaeHus 124
19/1 TemnoBoe nBuxeHue. TemnepaTtypa
20/2 Brytpennss sueprus. CriocoObl H3MEHEHNST BHYTPEHHEH SHEPTHH

21/3

TemnonpoBonunocts Konsekuus. Uznydenue




KommuecTtBo TemIoThl. Y aenbHas TEIIOEMKOCTh BEIECTBA

22/4

23/5 Jlabopamopras paboma Ne3 « Cpasrenue konuwecms menjiomsl npu
CMeuUBanuy 800bl PA3HOU MeMNepamypvly»
YpaBHEHHE TETITOBOTO OajaHca

2416 | 7P

05/7 Jlabopamopnas paboma Ned « Hzmepenue yoenvHol menioemkocmu
gelecmaa

26/8 VY aenpHas TEMIOTa CTOpaHus TOTUIUBA
Pewenue 3amay

27/9 A
IIepBblil 3aKOH TEPMOJUHAMUKH

28/10 | P pMos
Tennosele sBNeHUs. Pemenue 3anau

29/11 A

30/12 Konumponvuasn paboma Ne 2 «Tennosvie agnenun»

IV N3meHeHune arperaTHbIX COCTOSIHUI BeliecTBa 64

IInaBneHue u OTBEPACBAHUC KPUCTATINIMYCCKUX BCIICCTB

31/1
32/2 V menpHas TEINIOTA IJIABJIEHUS TeJIa
Wcnapenne 1 KoHaeHCAIUA
33/3 p
34/4 Kumnenue. Y nenpHas Temiora napooopa3oBaHus
BiaxxHocThs Bo3myxa
35/5 X
36/6 Konmponwvuasa pavoma Ne 3 «H3menenue azpecamuvix cOCmoaHuil ge-
wecmea,
V TenjioBble CBOIICTBA ra30B, *KMIKOCTEH U TBepAbIX TeJa 54
37/1 CBs13bp MEXKIy TapaMeTpaMu rasa.
IIpnMeneHne ra3zoB B TEXHUKE
382 | P
39/3 TemnoBoe paclIMpeHUe TBEPbIX TEI
40/4 [TpuHNIHITE pabOTHI TETIOBHIX ABUTATENel J[BUTaTeh BHYTPEHHETO

cropanus [lapoas TypOuHa.

Oboowenue mamepuana no meme «Tennogwvie ceoiicmea 2a3oe,
41/5 | scuokocmeit u meepovix mes»

VI DnexTpuyeckue siBjieHUs 64

42/1 OnexTpudeckoe B3anMoAeiHcTBHeE. [IBa po/ia aMeKTPUUYECKUX 3apSA0B

43/2 OnexTpu3anus Tesl. JNeKTPUIECKUN 3apsi.

4413 Crtpoenue aroMma.




[lonsiTre 00 3MEKTPHUECKOM IIOTIE. .

45/4
[IpoBOOHMKH W TUIIEKTPUKH
46/5
47/6 | Konmponwvnas paboma Ne 4 «Inekmpuueckue s6neHus»
VII Dnexkrpudeckuii Tox 149
48/1 Onextpuyeckuil Tok. Microunnku Toka. ['anpBaHNUECKHE AIEMEHTHI U
AKKyMYJISITOPBI
49/2 JIeHCTBUS DIEKTPUIECKOT0 TOKa DJIEKTpHUIEeCKas IeIb
Cuna Toka. Amnepmerp Jlabopamopnas paboma Ne5 «Coopka
50/3 | anexmpuueckoii yenu u uzsmepenue Cuibl MOKA HA PA3TUYHBIX €e
VUACMKAXY
OnexkTpudeckoe HanpspkeHue. Bonbt™metp Jlabopamopras paboma No6
51/4 | «H3mepenue nanpsicenus HA PA3TUYHBIX YYACMKAX DIEKMPUYECKOU Ye-
nu »
52/5 ConpoTuBieHre MPoBOAHNKA. PacyeT conpoTUBIEHNS TPOBOIHUKA
53/6 Jlabopamopras paboma Ne7 «H3yuenue conpomusieHusi RPo8OOHUKA
npU NOMOWU 60TLIMMEMPA U AMNEPMEMPay
54/7 Peocrartsr. Jlabopamopras paboma No§ «Pezynuposanue cuivl moxa ¢
NOMOWbIO PEOCMAamay
3akon OMa 715 ydacTKa Lenu
55/8 Y
56/9 [locnenoBarensHOE coeMHEHUE TPOBOJHUKOB. Jlabopamopnas paboma
Ne 9 «H3yuenue nocnedosamenvno2o coeounenus nPO8OOHUKOE)
57/10 [NapanmnensHOE COeMHEHNE TIPOBOTHUKOB. Jlabopamopras paboma Ne
10 «M3yuenue napannenvHoco coeoureHusi npOGOOHUKOS)
58//11 [TapannensHOE U MOC/IEOBATENBHOE COETUHEHUS IPOBOJHUKOB
MOLIHOCTB 3JIEKTPUYECKOTO TOKa
50/12 P
Pabota anexrpuueckoro Toka 3akoH [xoyns-Jlenua Jlabopamopnas
60/13 | paboma Ne 11 «Hsmeperue pabomol u MOWHOCMU INEKMPULECKO2O
moxay.
61/14 Konumponvuasa paboma Ne 5 «Inekmpuueckuit mok»
DJIeKTPOMATHHUTHBIE SIBJIEHUS 7 4
62/1 [locTosiHHBIE MarHUTBHL. MarHUTHOE T0JIE
63/2 Jlabopamopnas paboma Ne 12 «H3yuenue MazHummno20 nos
NOCMOAHHBIX MacHUMO8y. Maenumnoe none 3emnu
64/3 MarauTtHoe noJe 3JIeKTPUIECKOro TOKa
65/4 [Ipumenenne MarauToB. Jlabopamopuas paboma Nel3. « Coopra
INEKMPOMASHUTNG U €20 UCHBINANHUE).
JleiicTBre MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM. JlabopamopHhas
66/5 | paboma Nel4. «3yuenue Oeticmeusi MASHUMHORO NOJIAL HA NPOBOOHUK C

MOKOM).




67/6

DnekTpoasurateis. Jlabopamopuas paboma Nel 5. «Uzyuenue pabomol
AEKMPOOBULAMENISL NOCHOSHHO20 MOKAY.

68/7

Ob0owenue u noemopenue memolt «I1EKMPOMACHUMHbBLE AGTEHU)




YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHUME OBPA30OBATEJBHOI'O ITPOIECCA

Pabouas nporpamMmma OpMEHTHPOBAHA HA UCIIOJIb30BAHUE YIEOHO-METOIUIECKOTO

KOMIIJICKTA.

1.

@uzuka. 7 kjgacc. Y4YeOHUK Uil 00IIeo0pa3oBaTENbHBIX YUPEKICHUM.
H.C.IlypeimeBa., H.E.BawxeeBckas — M.:[lpoda, 2022 (momep B DIIY
1.2.5.1.8.1).

®usuka. 8 wiacc. YueOHUK Il  OOIIE00pa30BaTEIbHBIX  YUPEKICHUN.
H.C.IlypsimeBa., H.E.Bawxeesckas — M.:[Ipoda, 2022 (womep B DIIY
1.2.5.1.8.1).

Jlykammk B.M. CoOopHuk 3amau mno ¢usuke aua  7-9  kiaccos
obmeobpaszoBarenbHbIX yapexaeHuit — M.: [Ipocsemenne, 2009-2016
Mynerumeiinnitnoe npunoxkenne k yueOHuky(7, 8, 9 kin.) H.C.Ilypeiuesa.,
H.E.Baxeesckas — M.: [lpoda, 2018.

[IpoBepounHbie W KOHTPOJIbHBIE paboThl. YueObHoe mocooue. H.C.Ilypeimena.,
O.B.JIebenesa — M.: Jlpoda, 2018.
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