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MOSACHUTEJIBHASA 3AIITMCKA

Paboyas nporpamMmMa y4ebHOro npegmeta «Pu3nka», npegHasHayeHHas AN U3YYEHUS Ha YPOBHe
OCHOBHOro 00LLero o6pa3oBaHus Ha napainensx 7-9-x KnaccoB, COCTaB/leHA Ha OCHOBE ClleAyroLmX
HOPMATMBHbIX aKTOB U AOKYMEHTOB:

- depepanbHOro 3akoHa o1 29.12.2012 Ne 273-d3 «O6 o6pa3oBaHum B Poccuiickoii deaepaymmns,

- defepasibHOro rocyfapcTBeHHOro 06pa3oBaTe/lbHOro CTaHAapTa OCHOBHOMO 06Lero obpasoBaHus,
YTBEPXAEHHLIM NprKa3oM MuHucTepcTsa npoceeleHna P® ot 31.05.2021 Ne 287,

- QepgepasibHON 06pa30BaTe/IbHOM NPOrpaMmoil OCHOBHOIO 06LLero o6pasoBaHus, YTBEPXKAEHHOM
npukasom MuHucTepcTsa npocseLleHns P® o1 18.05.2023 Ne 370;

- lMonoxeHns o dopmax, NEpUoSMYHOCTM, MNOPALKE TEKYLLEero KOHTPONA YCMeBaemocTn W
NPOMEXYTOUHO aTTecTaymmn obyyatowmxca B MBOY rumHasms Ne 1;

- MNoNoXeHNs 0 BHYTPEHHEN CUCTEME OLeHKM KavecTBa obpasoBaHns B MBOY rumHasms Ne 1;

- [MonoXkeHns o hoHAe OLLEHOYHbIX MaTepurasios.

CofepxaHue nporpaMmbl MO (DU3MKe HanpaBNeHO Ha (OPMUPOBaHWE eCTeCTBEHHOHAYUHOW
rPamMOTHOCTM 0BYYaKOLLMXCA U OpraHn3aumio U3yveHns PU3NKN Ha AesTeNbHOCTHOW OcHOoBe. B nporpamme
no M3nKe y4nTbIBatOTCA BO3MOXHOCTW Yy4ebHOro npegmeta B peanusaumm tpedoaHuii ®roC OO0 k
nnaHMpyeMbIM IMYHOCTHBIM U MeTanpeAMeTHbIM pe3ynbTaTaM 06yYeHNs, a TaKkkKe MeXNpeaMeTHbIe CBA3N
eCTECTBEHHOHaY4YHbIX Y4eBOHbIX NpeAMETOB Ha YPOBHE OCHOBHOI0O 06LLero 06pasoBaHms.

MporpamMma no mn3nKe ycTaHaBNMBaET pacrpefenieHre y4ebHOro marepuasna no rogam oby4veHus (no
Kfiaccam), npegsiaraet NpMMepHyt Noc/nef0BaTeNbHOCTb U3YYEHNSA TEM, OCHOBaHHYHO Ha /IOTVIKe pa3BUTUSA
NPeaMETHOrO COLePXXaHNA U y4éTe BO3pPacTHbIX 0COOEHHOCTEN 06yYatoLLMXCA.

MporpammMa no (hun3nke papadoTaHa C Lie/bio 0KazaHUs METOANYECKO NOMOLLM YUUTESTIO B CO3L4aHUN
paboyein NporpammMbl Mo y4ebHOMY npeaMeTy.

®un3mKa ABNAETCA CUCTEMOOOPA3YIOLWMM 15 ECTECTBEHHOHAYYHbIX YY4eOHbIX NPeAMETOB, NOCKO/bKY
(hM3nYeCKme 3aKOHbI SIeXaT B OCHOBE NPOLIECCOB U ABMIEHWIA, N3yYaeMbIX XMMUEA, BUONOrein, aCTPOHOMUEN
N (PU3NYECKON reorpadmeid, BHOCUT BKMaL B ECTECTBEHHOHAYYHYIO KapTUHY Mupa, nNpeaocTaBiseT
Hambonee sAcHble 00pasubl MPUMEHEHWUS Hay4yHOro MeTofa MOo3HaHWA, TO eCTb Ccrocoba nonyyeHus
[OCTOBEPHbIX 3HAHWIA O MUpe.

OpHa m3 rnaBHbIX 334ay (M3NYeCKOro 0bpasoBaHnNs B CTPYKTYpe 06Lero obpasoBaHus COCTOUT B
(hopMUpPOBaHMM €CTECTBEHHOHAYYHOM FPaMOTHOCTU U MHTepeca K Hayke Y 00y4atoLLmMXCs.

3yueHve pusnkmn Ha 6a30BOM YpOBHE MpefnonaraeT OB/afeHNe ClefytoWwumMy KOMMNETEHTHOCTAMY,
XapaKTepu3yoL MmN eCTeCTBEHHOHaYYHYIO FPaMOTHOCTb:

Hay4HO OOBACHATL ABNEHNS;
OLeHMBaTb M NMOHMMAaTb 0CO6EHHOCTN HAYYHOTO UCCNEA0BaHNS;
WNHTEPNPEeTMPOBaTL aHHbIE Y UCMO/b30BaTh Hay4YHble A0Ka3aTe/IbCTBa 415 MOYyYeHNs BbIBOLOB.

Llenn n3yyeHus (M3MKM Ha YpOBHe OCHOBHOro 06LLero obpaszoBaHus onpepeneHbl B KoHuenuuu
npenogaBaHns y4ebHOro npegmeta «Pusmka» B 06pasoBaTe/ibHbIX OpraHn3aumsx Poccuiickoin ®egepaumn,
pean3yloLLMX OCHOBHble 06Le06pa3oBaTe/lbHble MPOrpaMMbl, YTBEPXAEHHOW pelueHvem Konnermn
MwuHucTepcTBa npocseLLeHns Poccuiickor ®efepaumn (MpoTtokon ot 3 gekabps 2019 r. Ne MK48H).

Hean n3yyenus Ppu3nKu:
npuobpeTeHne MHTepeca U CTPeMIEHMSI 0BYyYalOLMXCA K Hay4YHOMY W3YYeHWIO MNPUpPOAbl, pasBuTUe KX
WHTENNEKTYa/IbHbIX U TBOPYECKMX CMOCOOHOCTEN;
pasBuTVe NPeACTaBNeHNIn 0 HAyYHOM MeTo/e NO3HaHWA U (hOPMMPOBaHME NCCeA0BaTeIbCKOTO OTHOLLEHWS
K OKPY>XatoLL1M ABMIEHNAM;

(hopMMpOBaHME HAYYHOrO0 MMUPOBO33PEHUSA KakK pe3y/ibTaTa W3Yy4YeHWs OCHOB CTPOEHWs Mmatepum u
(hyHZaMeHTa/IbHbIX 32aKOHOB (PU3MKMK;

(hopMupoBaHMe MpeacTaBNeHUA O PO PU3MKN 19 Pa3BUTMS LPYTMX eCTECTBEHHbIX HayK, TEXHUKU U
TEXHONOTUNA;



pasBuUTUE NPeACTaBIEHNI O BO3MOXHbIX chepax Byaylieit npodecCoHaNbHON LesaTelbHOCTU, CBA3aHHOM C
(hr3MKOW, MOArOTOBKA K Aa/bHeliLLeMy 06yUYeHNIO B 3TOM HarpaB/ieHNW,

JocTmkeHne 3TUX Ueneld nporpaMMbl N0 (PU3MKe Ha YPOBHE OCHOBHOMO 00LLero obpasoBaHuA
obecneynBaeTCs peLleHneM CnefyoLwWwmnx 3aaay:
npuobpeTeHne 3HaHUIA O AMCKPETHOM CTPOEHMMW BELLECTBA, O MEXaHUYEeCKMX, TEMNOBbIX, 3MEKTPUYECKNX,
MarHUTHbIX U KBaHTOBbIX ABNEHUSX;
npuobpeTeHne YMEHWUA OMUCLIBaTL M OOBACHATL (DM3MYECKUE ABNEHUSI C WUCMOb30BAHNEM MOMYYEHHbIX
3HaHWIA;
OCBOEHMEe METOOB peLleHUs MPOCTeMLMX Pacy€THbIX 3afay C WCMOMb30BaHWEM (PU3MYECKMX MOJENen,
TBOPYECKUX U NPaKTUKOOPUEHTMPOBAHHbIX 3ajay;
pasBUTUE YMEHWUI HabnofatTb MPUPOAHbIE ABMEHUA W BbINOMHATL OMbITbl, NabopaTopHble paboTbl U
3KCMNepUMeHTasIbHblE UCCEA0BaHMS C UCMO/b30BaHNEM U3MeEPUTENIbHBIX NPMOOPOB;
OCBOEHMe MNPUEMOB paboTbl C MHMopMaLmed (U3NYECKOro CoaepXxaHus, BK/KOYas WHGopMauuio o
COBPEMEHHbIX JOCTVKEHMSAX (IU3UKK, aHa/IU3 U KPUTUYECKOE OLeHVBaHNe H(opMaLmu;
3HAaKOMCTBO CO cthepamyt NPohecCUOHaNIbHOW AeATENbHOCTU, CBSI3aHHLIMU C (U3MKOR, U COBPEMEHHBLIMM
TEXHOMIOTMSIMU, OCHOBAHHBIMW Ha AOCTVKEHUAX (DU3NYECKON HayKMW.

Ha n3yyeHne hr3nkn (6a30Bblil ypoBEHb) Ha YPOBHE OCHOBHOMO 06LLero obpaszoBaHus oTBoAMTCS 238
yacoB: B 7 Knacce — 68 yacoB (2 yaca B Hefento), B 8 knacce — 68 yacoB (2 Yaca B Heflento), B 9 Knacce —
102 yaca (3 yaca B Hefento).

Mpeanaraemblii B nporpaMMe Mo (u3nKe mMepedeHb NaGopaTopHbIX PaBoT U OMbITOB HOCUT
PEKOMEHATENbHBIA XapakTep, YunTeNb fenaeT BbIGOpP MpPOBeAeHMs NabopaTopHbIX PaboT M OMbITOB C
YUETOM  UHAMBUAYANbHbIX OCOGEHHOCTE/  06YYalOLIMXCSl, CMMCKA 3KCMEPUMEHTaNbHLIX  3aflaHUiA,
npefnaraeMbiX B paMKax OCHOBHOFO FOCY/apCTBEHHOI0 3K3aMeHa Mo (3MKe.

[na obecneyeHnss KOMMNEKCHOro  MnefarorMyeckoro BO3AENCTBUA Ha 06yyaroLimxcs,
yumuTblBas WX BO3PACTHble OCOGEHHOCTW, a Takke o06Live TeHAeHUWMW 3BOMOLMM  COBPEMEHHOrO
06LLecTBa M COLMabHBINA 3aKa3 LUKO/e, UCMOMb3YeTCA LUMPOKUIA CNEKTP TEXHOMOrUA, OCHOBaHHbIX Ha
NPUMEHEHUIN onpeaeneHHbIX Crnoco60B opraHn3aLmmn y4e6Hon paboTbl (TeMaTUYeckunin 6,10K, NMPOEKTHbIN
MeToA 1 Ap.), CoueTaHMAX pa3HOo0bpasHbIX JopM 3aHATUIA (MrPoBble (DOPMbI, MOAENTMPOBaHNE CUTYaLMA,
NEKUMOHHO-CEMUHAPCKME MPaKTUKYMbl W [p.), UCMO/b30BaHUMN COBPEMEHHbIX TEXHUYECKUX CPeLCTB,
BO3MOXHOCTEW AMCTAHLUMOHHOTO 00Y4YeHUsi C WUCMOJb30BaHUEM LM(POBbLIX TEXHONOMMNIA, 3NEKTPOHHbIX
06pa3oBaTe/ibHbIX Pecypcos.

K TakoBbIM OTHOCATCA (DOPMbl, METOAbl YYeOHbIX 3aHATUA C MNPUMEHEHWEM TEXHONOTUiA
Npo671eMHOro 06Yy4YeHNs, NPOEKTHOIO MeTOAa, MOAY/IbHOW TEXHONOIMMW, Y4eOHO — UTPOBOI AeATENIbHOCTH,
06y4eHns B COTPYAHUYECTBE, UHHPOPMALMOHHO — KOMMYHWUKALMOHHbLIX TEXHOMOMMIA, KeNC—TexHOMIoruu,
TOINC, TEXHONOTUN MHTENNEKT — KapT, NPUMEHEHNA UKOHUYECKNX MOZENEN, TEXHOMOMMN «MEePeBEPHYTbIN
Knacc» v ap.

Peanmzayms y4yebHoro npeameta «®usmka» MpeaycMaTpyMBaeT MPUMEHEHWNE 3/1EKTPOHHOIO
00yYeHns; AUCTaHLUMOHHBLIX 06pa3oBaTe/lbHbIX TEXHOMOMMIA, B TOM YWC/E MNPV MPOBEAEHUN YUeBHbIX
3aHATUN, NPaKTUYeCKUX paboT, MPOMEXYTOUYHOW aTTecTauuu, TeKyLLero KOHTPO/A YCreBaemocTu U
MTOrOBOIN aTTecTaumn obydarowmxcs. Mpu 3TOM WUCNOMb3YKOTCA TOCYAAPCTBEHHbIE MH(OPMAaLMOHHbIE
CUCTEMbI, CO3JaBaeMble, MOAEPHU3NPYEMbIe M 3KCNTyaTUpyeMble NS peain3aumnmn obLieobpazoBatTesibHbIX
nporpamm.

®opmbl M BUAbl OLEHKM KavecTBa 00pa30BaTe/lbHbIX Pe3y/bTaToB, NeprOAMYHOCTL MPOBeLeHUs
OLEHOYHBIX Mpoueayp No yyebHoMy npeameTy «®usmka» onpegenstorcs lonoxkeHnem o opmax,
NepuoANYHOCTI, NOPSAAKE TEKYLLEr0 KOHTPO/IA YCMEBAEMOCTM MPOMEXYTOUYHOIN aTTecTaumy 06y4aroLmxcs
MBOY rumHasus Ne 1 r. MNonapHele 3opw.

B Hauane yue6HOro rofa B Nepsbld o4 WM3yyYeHUs npeaMeTa Ha YPOBHE OCHOBHOMO 0O6LLero
obpaszoBaHua (7 Knacc) € Lenbk0 OLEHKU TFOTOBHOCTM K M3YYeHUIO MpefAMeTa MPOBOAUTCHA CTapToBast
OMarHocTvKa, KoTopas fB/MSETCA OCHOBOW [N OLEHKU [AMHAMWKM 00pa3oBaTeNbHbIX [OCTUXKEHWI



obyvarowmxcs. B 8-9 knaccax B Hayane y4eGHOro roga nNpPOBOAMUTCA CTapToBas [MAarHOCTUKAE, Kak
npoueaypa, HanpasfeHHas Ha OLEHKY FOTOBHOCTM K M3Yy4eHW0 y4yebHOro npeameta. Pe3ynbTaTbl TakoMu
CTapTOBON  AMarHOCTUKM  ABMSKOTCA  OCHOBaHWEM  [/19  KOPPEKTUPOBKM  YYebHbIX Mnporpamm U
VHAVBUAYan3aLmm yyebHOro npotecca.

Tekyulaa OLeHKa MPOBOAUTCA C  LeNbloonpefeneHns  UHAMBUAYa/IbHOTO  MPOABMKEHUA
06yuyatoLLerocs B 0CBOEHMM NporpaMMbl y4ebHoro npeamMerta.B TekyLuei oLeHKe MCMOMb3yTCa pasnnyHble
(hopMbl M MeTOAbI MPOBEPKM (YCTHbIE N NMUCbMEHHbIE OMPOChI, MPaKTUYeCcKne paboTbl, TBOPYECKME PaboThl,
WHOVBUAYaNbHbIE M TPYMNMoBble (POPMbl, CaMO-M B3aUMOOLEHKa, peduiekcns u apyrve). Pesynbrtartbl
TeKYLLEN OLEHKM ABAKOTCA OCHOBOW A4/ UHAMBUAYan3aumMm y4ebHoro npowecca.

TemaTnyeckas OLeHKa OCYLLECTB/IFETCA MO OKOHYaHUUM3YYEHWUA pasfena v NpeanosiaraeT OLeHKY
YPOBHS [OCTMXKEHUA TEMATUYECKUX MIaHUPYeMbIX pe3ynbTaTtoB Mo npeameTy. ®opmamu TeMaTUyecKow
OLLEHKM ABNAKOTCA KOHTPO/IbHbIE paboThl.

MpomexyTouHast atTecTaumss 7-8 Knaccax NpoBOAMTCA B (hOpMe rof0BON KOHTPO/IbHOW paboThbl
Nn6o y4yéta pesynbTaTOB BCEPOCCUMIACKOM MpPOBEpOYHON paboThbl (B Knaccax, rhe B COOTBETCTBUM C
rpagmkoMm nposogunacs BIP). ®opmoii NpoMeXyToyHOoW atTectaumm B 9 Knacce SABNSETCA Yy4eT
[OOCTUMXKEHUMNHANBUAYAbHBIX aKafAeMUYECKUX LOCTUMKEHWI 00yHatoLLmMXCA.

Torosas attectaums - npoLeaypa BHELHeW OLEeHKW, pe3yibTaTOM KOTOPOW ABMSKOTCS pe3y/bTaTbl
rocyAapCTBeHHON UTOroBoK atTectauuu. Mo yuebHomy npeameTy «Pusnka» 06y4yaroLmecs catT 3K3ameH
Ha ,06POBO/LHOM OCHOBE M0 CBOEMY BbIGOPY.

YuebHbll npegmeT «®PuU3MKa» Ha YPOBHE OCHOBHOIO 06Lero o6pa3oBaHWA OMUPaeTcs Ha
MeXMNpeAMeTHbIE CBS3WM, B OCHOBE KOTOPbIX /IEXXWUT obpalleHve K Takum y4vebHbIM MpegMeTaM, Kak
«["eorpagms», «MaTtemaTvKa», «OCHOBbI 6€30MAaCHOCTM XXN3HELEATENIbHOCTU, «XUMUA», «Brnonorus».

BocnuTaHume obyyaromxcs cpeactsamu y4ebHoro npegmerta «Pusmkar»

Pabouass nporpamma yyebHoro npegmera «®Pusmka.» paspabotaHa ¢ y4yéToM paboyeid nporpammbl
BOCNUTaHWA B 4aCTW JOCTUXKEHUS 006Yy4YatOLLMMUCA NIAHUPYEMBIX JIMYHOCTHBIX Pe3y/bTaToB.
BocnuTartenbHbIA NoTeHUMan y4ebHoro npegmeta «Pusnka» peain3yeTcs Yepes:

- NPUBNEYEHNE BHUMaHMS 00Y4atoWMXCA K LLEHHOCTHOMY acrekTy U3y4aembliX Ha YpOKax SBEHUA,
opraHu3auuio nx paboTbl C MOy4aeMor Ha YPOKe COLMaTbHO 3HAYMMON MH(opMaLUen — MHULUMPOBaHKE
ee 00CY)XX/AeHWs, BbICKa3blBaHMSI 00Yy4YatOLLMMMUCA CBOErO MHEHMS MO ee MOBOAY, BblpabOTKM CBOEro K HeM
OTHOLLIEHNS;

- JeMOHCTpaumio  obydyarowmmcs NpUMEPOB  OTBETCTBEHHOrO, TPaXAAHCKOro  NOBefeHWs,
NPOSABNEHNA YeNnoBeKONOOMA 1 [06pocepAeHHOCTH, Yepe3 NoAO0p COOTBETCTBYHOWMX TEKCTOB A/19 UTEHMS,
3afjay ANs peLleHns, NpobeMHbIX CUTyauuii Ans 06CyXXaeHNs B Kacce;

- MPVYIMEHEHNE HAa YPOKaX WMHTEPaKTUBHbLIX (DOPM paboTbl C 06Yy4YaKOLLMMUCA: UHTENNEKTYabHbIX
nurp, CTUMYNUPYIOLWMX MO3HABATE/IbHYD MOTUBALMIO 00yYatoLmxcs; AMAAKTUYEeCKoro TeaTtpa, rge
noslydyeHHble Ha YPOKe 3HaHUA 00bIrpbIBAKOTCA B TeaTpa/ibHbIX MOCTaHOBKAx; AUCKYCCUIA, KOTOpble AatoT
06yyaroLLMMCA BO3MOXHOCTb NMPMOBPECTM ONbIT BeAEHUA KOHCTPYKTUBHOrO Auasnora; rpynmnoBoi paboThbl
nnn paboTbl B napax, KOTOpble yyaT 00y4yaroLmMXcsd KOMaHAHOW paboTe M B3aUMOLENCTBUIO C APYTrUMU
obyyvatoLmmucs;

- MHALUMUPOBaHWe 1 NOALEPXKKY MPOEKTHON N UCCNeL0BaTeNIbCKON AeATeNbHOCTM 00y4aroLmXcs B
pamKax peanusaumMv UMW WHAMBUAYabHBIX W TPYNMOBbLIX WCCNeL0BaTe/IbCKMX MPOEKTOB, 4TO AacT
06yyaroLLMMCA BO3MOXHOCTb MPUOBPECTN HaBblK CAMOCTOATENIbHOMO PELLIEHUA TEOPETUYECKON Npobnemsl,
HaBblK reHepupoBaHUs N O0hOPMIEHNS COBCTBEHHbLIX WMAEW, HaBbIK YBAXKMTENbHOMO OTHOLLEHWS K YY)KUM
naeam, ogopmieHHbIM B paboTax ApYyrux uccnefosatesield, HaBblK MY6/IMUYHOIO BbICTYMNEHUS Mepef
ayAuUTOpWE, apryMeHTUPOBaHUSA 1 OTCTaMBaHWS CBOE TOUKM 3PEHMS,

COILEPKXAHUE OBYYEHMUSA
7 KJIACC
Paznen 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOILIEro MUPA.

®u3nka — Hayka 0 npupoge. ABneHns Npupodbl. uU3NYecKne SBNEHNS: MeXaHUYecKue, TEMN/OBbIE,
3N1EKTPUYECKUNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.



®Pun3nyeckme BeNNUUHBI. VI3vepeHne (r3NYecknx BennuuH. ®dusmuyeckue npubopbl. MOrpeLHoCcTb
n3MepeHnin. MexxayHapoHas cuctema eguHULL.

Kak (u3nka n [pyrne ecTecTBeHHble Hayku W3y4yaloT npupody. ECTecTBEHHOHay4HbI METOf
NMo3HaHA: Hab4eHe, NOCTaHOBKa HAYYHOr0 BOMPOCA, BbIABVKEHWNE TUMOTe3, SKCMEPUMEHT MO NPoBepKe
rmnoTes, 06bACHeHMe Hab4aeMOro SBneHNs. OnmcaHme PU3NYECKNX SBNEHNIA C MOMOLLI0 MOLENENA.

Jemoncmpayuu.

1. MexaHun4yeckue, TensoBble, INEKTPUYECKME, MAarHUTHbIE, CBETOBbIE ABMEHUS.
2. ®usnyeckme npubopsl U NpoLeaypa NPSAMbIX U3MEPEHWNIA aHaIOrOBbIM W LIMGPOBLIM MPUGOPOM.
Jlabopamopnuvie pabomot u onvimel.
OnpefeneHvie LeHbl feneHns LWKabl U3MepUTeNbHOro nprubopa.
3mepeHmne pacCTOSHUIA.
3mepeHve 06bEMa XXMAKOCTM 1 TBEPLOTO Tefa.
OnpefieneHvie pasMepoB MasibIX Ten.
V3mepeHmne TemnepaTypbl NPy NOMOLLM XXUAKOCTHOrO TEPMOMETPa U AaTunKa TeMnepaTypbl.
[NpoBefeHMe wuccnefoBaHUA MO MPOBEPKE TUMNOTE3bl: AabHOCTL MOMETA LUapuKa, MyLEHHOro
ropM30HTa/IbHO, TeM 60/bLLE, YeM BONbLLE BbICOTA MYyCKa.
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Pa3znea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHUHU BellleCTBA.

CTpoeHue BeLlecTBa: aTtoMbl W MOJEKY/bI, UX pa3mepbl. OnbiTbl, [OKa3blBatOLLME AUCKPETHOE
CTPOEHMe BeLLecTBa.

[BvKeHne dacTuy, BellecTBa. CBA3b CKOPOCTM ABWKEHWS YacTuL, C TemnepaTypoil. bpoyHoBckoe
ABWKeHVE, anddysuns. BzaumoaencTeme HYacTuL, BeLLLECTBa: NPUTSXKEHME U OTTa/IKUBaHMe.

ArperaTtHble COCTOSIHWS BELLECTBA: CTPOEHME ra3oB, XXWUAKOCTEN N TBEPABIX (KPUCTaNIMYECKUX) Ten.
B3anMoCBA3b MeXay CBOVWCTBaMM BELLECTB B pa3HbIX arperaTHbIX COCTOSHUAX 1 UX aTOMHOMO/EKY/ISIPHbIM
CTpoeHveM. OCOBGEHHOCTM arperaTHbIX COCTOSIHWI BOAbI.

Hemoncmpayuu.

1. HabnogeHne 6p0yHOBCKOr0 ABUKEHNS.
2. HabnoaeHne anddysun.
3. HabnogeHwe aBneHWin, 06bACHAOLLMXCS NMPUTSHKEHNEM U OTTA/IKUBAHVEM YaCTUL, BELLLECTBa.

Jlabopamopuvie pabomol u onvimol.

1. OueHka gnameTpa aToMa METOAOM pAfoB (C UCMOIb30BaHMEM (hoTorpaguii).
2. OnbITbl N0 HAGMKOAEHMIO TEMIOBOr0 PacLUMpPeHns rasos.
3. OnbITbl N0 06HAPYXKEHWNIO AECTBUSA CUT MOJSIEKYNAPHOTO MPUTSHKEHNS.

Pa3nen 3. /IBu:xeHne u B3aumMojieiicTBue TeJl.

MexaHn4eckoe ABMKeHVE. PaBHOMepPHOE 1 HepaBHOMepHOe ABuKeHMe. CKopocTb. CpeaHss CKOPOCTb
npyv HepaBHOMEPHOM ABUXEHUW. PaCUeT NyTu 1 BPEMEHU ABUKEHUS.

fBNeHne WHepuMmn. 3aKOH WHepuun. B3ammopgeinctsme Ten KakK MPUYMHA W3MEHEHWUS CKOPOCTYU
[BWXeHUs Ten. Macca Kak Mepa MHepTHOCTM Tena. [10THOCTL BelecTsa. CBA3b NIOTHOCTM C KO/IMYECTBOM
MONEKYN B eAMHULIE 06bEMa BeLLECTBa.

Cuna Kak xapakTepucTuka BammoaeincTems Ten. Cuna ynpyroctu u 3akoH Nyka. 13mepeHne cunbl ¢
nomMoLbro AMHaMOMETPaA. ABNEHNE TATOTEHUSA N cuna THKeCTU. Cuna TSXKECTU Ha Apyrux nnaHeTtax. Bec
Tena. HesecomocTb. CnoykeHue Cun, HanpaB/eHHbIX MO OAHOW NpsMoiA. PaBHoaelcTBytoWas cun. Cuna
TpeHus. TpeHMe CKOMbXEHNS 1 TPeHUe NOKos. TpeHre B NPUPOAE U TEXHUKE.

Hemoncmpayuu.
HabntofeHne mexaHM4YeCcKoro ABMXXEHUS Tena.
3mepeHmne cKopocTy NPSIMONIMHEAHOTO ABMXXEHUS.
HabntofeHne SBneHNs NHepLUmn.
Ha6mo,quV|e N3MEHEHNA CKOPOCTU Npn BS&VIMO,EI,EVICTBVIVI TEn.

Hwn e



5. CpaBHeHMe Macc no B3aMMOAENCTBUIO Ten.
6. Cno)keHue cun, HanpaBNeHHbIX MO OAHOV NMPSAMOIA.
Jlabopamopuusie pabomot u onvimel.

1. OnpepgeneHve CKOPOCTM PaBHOMEPHOIrO ABWXKEHUSA (LUapuKa B XUAKOCTU, MOAENN 3/IEKTPUYECKOro
aBTOMOOMNA 1 TaK fasee).

2. OnpepeneHne cpeaHeil CKOPOCTM CKOMbXEHMS GPYCKa UIN LapuKa No HaKMOHHOW NIOCKOCTY.

OnpefeneHne NI0THOCTY TBEPAOrO Tena.

4. OnbITbl, AEMOHCTPUPYHOLLIME 3aBUCMMOCTb pacTskeHus (gedopmauum) NpyXXnHbl OT NPUNOXKEHHON
CUnbI.

5. OnbITbl, OEMOHCTPUpPYyOLWKNE 3aBUCUMOCTb CUJIbl TPEHUA CKOJIBXXEHUA OT BeCa TEJla N XapaKTepa
conpukacaroLmxca I'IOBerHOCTEVI.

w

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

[JasneHune. Cnocobbl YMeHbLUEHNS U YBENUYEHNA AaBneHns. [asneHne rasa. 3aBUCMMOCTb [aB/eHuS
rasa ot o6wvéma, Temnepatypbl. Nepefaya faBneHUs TBEPAbIMK TenaMu, XMUAKOCTAMM M ras3amu. 3akoH
Mackansi. NMHeBMaTU4YeCKMe MallnHbl. 3aBUCUMOCTb [aBNeHNA XXNAKOCTU OT Fl'ly6I/IHbI. rVI,EIpOCTaTVI‘-IECKI/IVI
napagokc. CoobLyatoLmecsi cocyabl. 'mapaBnnyeckmne mexaHu3mbil.

ATmoctepa 3emnn 1 aTmocthepHoe AasneHue. MpUUMHBL CyLLECTBOBAHNA BO3AYLLHON 060104KM
3emnun. OnbIT Toppuyennun. N3mepeHre atMochepHOro AaBneHmsi. 3aBUCMMOCTb aTMOCHEPHOIO AaBNeHWS
OT BbICOTbI HaZ, ypoBHeM Mops. Mpnbopbl 418 N3MepeHns aTMOCHEPHOro LaB/eHS.

[elicTBre XnNAKOCTU N rasa Ha MOrpy)XKEHHOe B HUX Teno. BbiTankmBarowas (apxvmenosa) cuna.
3akoH Apxumefa. NMnasaHue Ten. BosgyxonnasaHue.

Jemoncmpayuu.
3aBMCMOCTb AaB/ieHMs rasa oT TemnepaTypsbl.
Mepeaaya AaBNEHWS XKXUAKOCTbO U Fa3oM.
CoobuiatoLmecs cocypi.
"mapaBnMyeckunii npecc.
MposiBNeHne AeincTBUS aTMOCKHEPHOr0 AaBNeHNS.
3aBMCMOCTb BbIT/IKMBALOLLEN CU/bl OT 06bEMA MOrPY>KEHHOW YacTy Tena U NAOTHOCTU XXUAKOCTU.
PaBEHCTBO BbIT/IKMBAIOLLEN CUJIbl BECY BbITECHEHHOM XXMAKOCTW.
Ycnosue nsaBaHUA Ten. MniaBaHUE Wan norpy>xeHne TeNn B 3aBUCMMOCTM OT COOTHOLLEHUA
NMOTHOCTEN TeNa 1 XUAKOCTH.
Jlabopamopuvie padbomol u onvimol.
1. ViccnepoBaHue 3aB1CMMOCTM Beca Tena B BoAe 0T 06bEMa Norpy>XEHHOM B XXUMAKOCTb YacTu Tena.
OnpefeneHve BbITaNKNBatOLLE CUNbl, AEACTBYHOLLIEN Ha TENO, NOrPY>XXEHHOE B XXNAKOCTb.
3. TlpoBepka HE3aBMCMMOCTU BblTaNkKuBatOLLEl CUMbl, AEACTBYIOLLEN Ha TENO B XXMAKOCTW, OT MacChl
Tena.
4. OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb BbITA/IKMBAIOLLEA CWUNbl, AENCTBYIOWEA Ha Teno B
XXMAKOCTU, OT 06bEMA NOrPY>XKEHHOM B XKMAKOCTb YaCTW TeNa U OT NIOTHOCTM XMUAKOCTK.
5. KOHCTpympoBaHue apeoMeTpa Ui KOHCTPYMPOBaHWE NOAKM 1 ONpefeneHne eé rpy3onogbLEMHOCTH.

O No O~
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Pa3nea 5. PaGora m MoIHOCTDH. JHEprus.

MexaHunyeckas pabota. MoOLLHOCTb.

MpocTble MexaHW3Mbl: pblyar, 670K, HaK/IOHHad NNoCKoCTb. [MpaBuio paBHOBECUS pblyara.
[MprMeHeHWe npaBwusia paBHOBECUA pblyara K O/10Ky. «30/10TOe npasuio» MexaHuku. K14 npocTbix
MexaHn3MOB. MpoCTble MexaHW3Mbl B ObITY 1 TEXHUKE.

MexaHnyeckaa 3aHeprua. KuHeTuuyeckas M noTeHuuanbHaa 3aHeprus. [NpespalleHne oAHOro BuAa
MEeXaHW4eCKOM 3Hepruv B Apyroii. 3aKOH COXPaHeHWst SHePrum B MexXaHuKe.

Hemoncmpayuu.



1. Tlpumepbl NPOCTbIX MEXaHN3MOB.
Jlabopamopuusie pabomot u onvimel.
1. OnpegeneHve paboTbl CWUMblI TPEHWS MpPWY PaBHOMEPHOM [ABVKEHUWM Tena Mo TOPU3OHTaNbHOM
NMOBEPXHOCTH.
2. WccnepoBaHuve ycnoBuid paBHOBECKSA pblyara.
N3mepeHne KIM/, HaKNOHHOM MI0CKOCTW.
4. V13y4yeHue 3aKOHa COXPaHEHNS MeXaHUYeCKOoN 3Hepruu.

w
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Pa3nen 6. TensioBbIe IBJICHUSA.

OCHOBHbIe MOIOXEHUA MOJIEKY/IAPHO-KUHETUYECKOW TEOPUU CTPOeHUs BelecTBa. Macca 1 pasmepsl
aToMoB 1 Monekyn. OnbITbl, NOATBEPXKAAOLLME OCHOBHbIE MOIOXEHUS MOIEKYNAPHOKNUHETUYECKON TEOPUN.

Mogenu TBEPLOro, XXMAKOr0 M ra3006pasHOro CocTosHUiA Belllectsa. Kpuctaninyeckme n aMopHble
Tena. OOBACHEHWe CBOWCTB ras3oB, >XWAKOCTeW W TBEPAbIX TeN Ha OCHOBE MOJSIOXEHWUA MONEKYNSAPHO--
KMHETUYECKOI Teopmmn. CMaumBaHve 1 KanunnspHble ABfeHNs. TensoBoe pacLUMpeHne 1 cxxaTue.

Temnepartypa. CBA3b Temneparypbl CO CKOPOCTbIO Ten/joBOr0 ABWXKEHWA YacTul. BHYTpeHHss
3Heprus. Cnocobbl M3MEHeHWs BHYTPEHHe 3Hepruu: Ternsionepefadya W COBeplUeHWe paboTbl. Bupgbl
Tensonepesayun: Tena0MpPoOBOLHOCTb, KOHBEKLIMSA, U3MTyUYEHNe.

Konnyectso TennoTbl. YaenbHasa Tenn0éMKOCTb BellecTBa. TennoobMeH M TensiioBoe paBHOBECHUE.
YpaBHeHne Tennosoro 6anaHca. [naBneHne ¥ OTBepAeBaHME KPUCT//IMYECKUX BELLECTB. Y[e/nbHas
TennoTta nnasneHus. [lapoobpasoBaHve W KoHAeHcauus. VicnapeHvie. KuneHve. YpenbHas Tensorta
napoo6pa3oBaHus. 3aBUCUMOCTb TEMMEPATYPbl KMMEHNA OT aTMOCHEPHOIO LaB/IEHNS.

BnaxXHOCTb BO3ayxa.

SHeprua TonAmea. Y fenbHasa Tennorta cropaHus.

MpuHUuMnbl paboTbl TennoBbIx Asurateneid Kr1[4 Ttennosoro fsuratens. Tensosble ABuratenn u
3allmTa OKpYXXatoLeli cpebl.

3aKOH coxpaHeHWs 1 NpeBpaLLeHNs 3HePrnm B TEMIOBbIX NPOLieccax.

Jemoncmpavyuu.

HabnofeHne 6p0yHOBCKOr0 ABMXXEHNS.
HabntogeHne gupdysun.
HabnoaeHue SBeHNn CMaumBaHus U KanuanapHbIX SBEHWA.
HabntoseHne TennoBoro pacluvpeHus Ten.
V3meHeHWe faBneHns rasa npu n3MeHeHU o6bEMa 1 HarpeBaHUN U OXNTXKAEHUN.
Mpasuna nsmepeHns TemnepaTypsbl.
Buabl Tennonepesayu.
OxnaxzeHvie npu coBepLUeHnN paboTbl.
HarpesaHue npu coBepLUeHny paboTbl BHELLIHUMY CUMaMMU.
. CpaBHeHve TeNN0EMKOCTEN pas/IMyHbIX BELLECTB.
. HabntogeHne KuneHus.
. HabntogeHne nocTosHCTBa TeMMNepaTypb! NpK NiaBaeHnn.
13. Mogenu TennoBbIX ABUraTenein.
Jlabopamopuvie pabomul u onvimol.
OnbITbl N0 06HAPYXKEHWNIO AECTBUSA CUT MOSIEKYNIAPHOT O MPUTSHKEHUS.
OnbITbl M0 BbIPALLMBAHNIO KPUCTa/I/I0B MOBAPEHHON COMN UK caxapa.
OnbITbl M0 Ha6/IOAEHMIO TEMNIOBOrO PaCLLUMPEHWNS Fa30B, XMUAKOCTER 1 TBEPLbIX Ten.
OnpefeneHvie faB/ieHNs BO34yxa B 6a/1/loHe wnpuua.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb [aB/IEHUA BO34yXa OT ero 06bEMa WM HarpesaHus wau
oOXNaxaeHus.
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6. [MpoBepka runoTesbl SIMHEMHON 3aBUCUMOCTU [/IMHbI CTONOUKA XXUAKOCTM B TEPMOMETPUYECKOM
TpybKe OT TemmnepaTypbl.

7. HabnwofeHne W3MeHeHUs BHYTPEHHelN 3Hepruy Tena B pesy/bTate Tenjonepegayn v paboTbl
BHELLHUKX CU.

8. WccnepoBaHue siBNeHNS Terna006MeHa Npy CMeLLBaHNM XOTOAHOIN U ropsiveid BOAbl.

9. OnpefeneHve KonuyecTBa TENIOTbl, MOYYEHHOrO BOAOW MpW TensoobMeHe C HarpeTbiM
MeTa/ININYECKUM LUNINHLAPOM.

10. OnpepneneHve yaenbHoOM TEMM0EMKOCTHM BELLECTBA.

11. ViccnepfoBaHne npouecca ncnapeHuns.

12. OnpepgeneHve 0THOCUTENbHOI BNaXKHOCTY BO3AYXa.

13. OnpepgeneHune yaensHON TeNAOTbI MaBNEHNS NbAa.

Pa3z[e.11 7. 3J1€KTpI/I‘leCKI/Ie U MAarHUTHbIC AABJICHUSA.

AnekTpusauma Ten. [pa pofa 3NeKTPUYecKUX 3apsaoB. B3anmogeicTBue 3apsdkeHHbIX Ten. 3akoH
KyrnoHa (3aBMC1MOCTb CUJbl B3aMOAENCTBUA 3apSXKEHHBIX Te OT BE/IMUMHBI 3aps0B U PACCTOAHMS MEXAY
Tenamn).

AnekTpuyeckoe nosie. HanpskEHHOCTL  3MeKTpMyeckoro nons.  lMpuHUMN  cyneprnosvuum
3NEKTPUYECKIMX NOJeid (Ha Ka4eCTBEHHOM YPOBHE).

HocuTtenn anekTpuYecknx 3apsfoB. ONEeMEHTapHbIA  3MeKTpUYecknii  3apsag. CTpoeHue artoma.
[MPOBOAHUKM U OU3NEKTPUKWN. 3aKOH COXPaHEHNS 3/1eKTPUYECKOr0 3apaja.

ANEKTPUYECKUNIA TOK. Y CNOBUA CYLLLECTBOBAHUSA 3MIEKTPUYECKOTO TOKA. ICTOYHMKIM NOCTOSAHHOIO TOKa.
[elicTBMA 3NEKTPMYECKOrO TOKa (TENI0BOE, XMMUYECKOe, MarHUTHOE). DNEKTPUYECKUIA TOK B XXMUAKOCTAX U
rasax.

AnekTpuyeckas uUenb. Cuna ToKa. IneKTpuyeckoe HanpskeHne. COMpoTUB/EHWE NPOBOLHMKA.
Y[ensHoe conpoTuBieHne BellecTBa. 3akoH Oma Ans yyactka uenu. NocnefosatensHoe Y napanfiesnbHoe
COeAHEHNE MPOBOAHUKOB.

PaboTa M MOLWHOCTb 3/1EKTPMYECKOro TOKa. 3akoH [hxoyns—/leHua. JNeKTpUYeckne Lenu wu
noTpebuTeny 3NeKTPUYECKON 3Heprum B 6bITy. KOPOTKOe 3aMblKaHue.

MoCTOsSAHHbIE MarHMTbl. B3avMogelicTBre NOCTOSAHHbIX MarHUTOB. MarHuTHoe nosne. MarHuTHoe none
3eMnM 1 ero 3HayeHuwe 4NA XU3HU Ha 3emne. OnbIT 3pcTefa. MarHUTHOE Mosie 31eKTPUYECKOro TOKa.
MpYMeHeHMe 3NeKTPOMarHMTOB B TeXHUKe. [leCTBME MarHUTHOTO MOAA Ha MPOBOAHWMK C TOKOM.
AnekTpoaBuraTenb NOCTOAHHONO TOKa. VICnonb3oBaHMe 3NeKTPoABMraTeneil B TEXHUYECKUX YCTPOMCTBAxX U
Ha TpaHcnopTe.

OnbITbl Papagesd. HABNeHNE 31eKTPOMarHUTHON WMHAYKUMW. TpaBuno JleHua. 3nekTporeHeparop.
Cnocobbl NONYyYeHUs 3NEKTPUYECKON 3HEPrnn. DNEeKTPOCTaHLUMM Ha BO30OHOB/SEMbIX WCTOYHMKAX
3Hepruu.

Hemoncmpayuu.
AnekTpusauma Ten.
[1Ba pofa aneKTPUYeCKMX 3apsaoB 1 B3aMOAECTBIE 3apSXKEHHbIX Ten.
YCTPOICTBO N AelACTBME 3/1EKTPOCKONa.
AnekTpocTaTuyeckas MHOAYKLUS.
3aKOH COXpaHeHUs 3N1eKTPUYECKMX 3apsL0B.
IMPOBOAHVIKM N [N3NIEKTPUKN.
MogenmpoBaHue CUIOBbIX JIMHWIA 3NEKTPUYECKOro Nons.
VICTOYHMKIN NOCTOAHHOIO TOKa.
[LelicTBMA 3N1eKTPUYECKOr0 TOKa.

10 SNEKTPUYECKUIA TOK B XXMLKOCTH.

11. la30BbIii paspsgs.

12. I3mepeHune cunbl TOKa aMnepMeTPOM.
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13. N3mepeHmne 3neKTPUYECKOro Hanpsi>keHns BOSIbTMETPOM.
14. PeocTaT 1 MarasuH CONpOTUBNEHNIA.
15. B3aumopgencTeme NoCTOAHHbIX MarH1TOB.
16. MogenupoBaHue HeBO3MOXKHOCTY pa3feNieHns NnoatoCcoB MarHuTa.
17. MogenvpoBaH1e MarHUTHbIX NoJiei NOCTOAHHbLIX MarHUTOB.
18. OnbIT 3pcTesa.
19. MarHMTHOE none ToKa. SNeKTPOMarHuT.
20. [leicTBME MAarHMTHOrO NOAS Ha MPOBOAHMK C TOKOM.
21. SnekTpopasuraTesi NOCTOSAHHOI O TOKa.
22. ViccnepoBaHvie ABNEHNA 3N1EKTPOMArHUTHON NHAYKLUN.
23. OnbITbl Papages.
24. 3aBMCYMOCTb HanpaseHNs MHAYKLMOHHOIO TOKa OT YC0BUIA ero BO3HNKHOBEHWS.
25. DnekTporeHepaTop NOCTOAHHOIO TOKa.
Jlabopamopuvie pabomul u onvimol.
OnbITbl N0 HAGMOAEHNIO SNEKTPU3ALUN TeN UHAYKLUMEN Y NPU CONMPUKOCHOBEHUMN,
WccnenoBaHne feiicTBUA 3IEKTPUYECKOrO MOJIA HA MPOBOLHUKN U AN3NEKTPUKNA.
C6opka 1 nposepka paboTbl 3/1IEKTPUYECKON LIENN NOCTOSHHOIO TOKa.
13mepeHwve 1 perynmpoBaHue Cusbl TOKa.
13mepeHve 1 perynmpoBaHmne HanpsxeHus.
VccnepoBaHme 3aBMCMMOCTU CUATbI TOKA, UAYLLETO Yepes pesnucTop, 0T CONpPOTUB/IEHNA pe3nucTopa U
HanpsXXeHNs Ha pesncTope.
7. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTL 3/IEKTPUYECKOrO COMPOTMBAEHMSA MNPOBOAHMKA OT €ero
LNHBI, NIOLLAAN NMONEPeYHOro CeYeHna 1 Matepuana.
8. [MpoBepka Npaswia CNOXeHNUA HaNPSHXKEHWIA NPU NOC/eL0BaTeIbHOM COeAMHEHU ABYX PE3UCTOPOB.
9. TlpoBepka npasuna 4asa cubl TOKa Npy napansiesibHoOM CoOeUHEHUN Pe3UCTOPOB.
10. OnpegeneHvie paboTbl 3IEKTPUYECKOr0 TOKA, MAYLLEro Yepes pe3ncTop.
11. OnpegeneHvie MOLWHOCTM 3/1EKTPUYECKOr0 TOKa, BblAENSIeMol Ha pe3ncTope.
12. ViccnepoBaHve 3aBUCMMOCTY CUbl TOKA, MAYLLErO Yepes NaMroYKy, 0T HarnpsXKeHUs Ha Hell.
13. OnpepeneHue Kr1[4 Harpesatens.
14. ViccnepoBaHye MarHUTHOrO B3aMMOAENCTBUSA NOCTOSAHHbIX MarHMUTOB.
15. N3y4yeHne MarHMTHOrO NoS MOCTOAHHBLIX MarHUTOB NPU UX 06bEANHEHUN U pPa3fieneHun .
16. ViccnepoBaHue [eiCTBUS 3M1IEKTPUYECKOTO TOKA Ha MarHUTHYHO CTPESIKY.
17. OnNbITbl, JEMOHCTPUPYHOLLME 3aBUCUMOCTb CW/bl B3aMMOLENCTBUA KaTyLLKN C TOKOM U MarHuta ot
CWU/Ibl TOKA M Hanpas/ieHNA TOKA B KaTyLLKe.
18. V13yyeHune geiCTBUA MarHUTHOrO Mo/ Ha MPOBOAHWUK C TOKOM.
19. KoHCTpymnpoBaHue 1 n3ydeHne paboTbl 3M1IEKTPOLBUIaTENS.
20. N3mepenmne KIM M aneKkTpoaBuraTesibHON yCTaHOBKM.
21. ONbITbl MO WUCCNEA0BaHWIO SIBNEHWUS 3MEKTPOMArHUTHOW WHAYKLUMW: WCCNeA0BaHNE W3MEHEHWI
3HaYeHUs 1 HanpasneHNs MHAYKLUNOHHOIO TOKa.

IS
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Paznen 8. Mexanuveckue siBJieHUsI.

MexaHunyeckoe [fBmxeHue. MartepnanbHaa Toyka. Cuctema oTcyéta.  OTHOCUTENIbLHOCTb
MEXaHMYEeCKOro ABVKeHMsl. PaBHOMEPHOE NPSMONMHENHOE [ABMXXEHMe. HepaBHOMEpPHOE MPAMOSIMHENHOE
ABWXKeHune. CpefHAs U MTHOBEHHas CKOPOCTb Tesia Npy HEPaBHOMEPHOM ABUXEHUN.

YCcKopeHue. PaBHOYCKOPEHHOE MpAMO/IMHENHOe aBkeHre. CBo60AHOe nageHne. OnbITbl [anvnes.

PaBHOMEpPHOE [ABMXXEHME MO OKPYXXHOCTWU. lMepuod u yacToTa obpalleHunsi. JIMHeliHas W yrnoBas
CKOpOCTU. LIeHTpoCTpeMnTEIbHOE YCKOPEHME.



MepBbli 3aKOH HbtoTOHa. BTopoli 3akoH HbloTOHa. TpeTtwuidi 3akoH HblOTOHa.  [puHUMN
cynepnosnuuu cun.

Cwna ynpyroctu. 3akoH 'yka. Cuna TpeHus: cuna TpeHUs CKOMbXEHWUs, Cuia TpeHUsa Nnokos, apyrue
BUAbI TPEHWS.

Cuna TSHKeCTM 1 3aKOH BCEMUPHOIO TArOTEHUs. Y CKOpeHne CBO60AHOIrO nageHus. [BmxXeHne nnaHeT
BOKpyr ConHua. NepBas KocMMyecKaa CKOpoCTb. HeBeCOMOCTb U Neperpysku.

PaBHOBecMe MaTepuasibHOW TOYKW. AOBCOMOTHO TBEpLOe Teno. PaBHOBeCMe TBEPAOro Tena C
3aKpeniEHHOM OCblo BpalleHns. MOMEHT cufibl. LIEHTp TSHXecTu.

Wmnynbc Tena. 3meHeHne umnynbca. VIMNynsC cusbl. 3aKOH COXpaHeHUs umnynbca. PeakTmBHOE
[BUKEHMe.

MexaHunyeckas paboTa M MOLLHOCTb. PaboTa cun TsXKecTu, yrnpyroctu, TpeHus. CBA3b 3Heprumn v
paboTbl. [MoTeHLMaNbHAsA 3Heprna Tena, MNOAHATOrO Haf MOBEPXHOCTHIO 3eMnn. MoTeHUManbHas 3Heprus
OKaTON MpYy>XWHbl. KuHeTU4eckas 3Heprusi. TeopemMa O KWMHETMYECKOW 3HEPrun. 3akOH COXpaHeHus
MeXaHU4eCKON 3Hepruu.

Jemoncmpayuu.

1. HabnogeHne MexaHNYeCKOro ABVKeHWS Tena OTHOCUTE/IbHO pasHbIX Tesl OTCUéTa.

CpaBHeHVie NyTel U TPaeKTOPWUIA ABWKEHWUS OAHOrO M TOTO >Ke Tena OTHOCUTENbHO PasHbIX Ten

OTCYETa.

13mepeHne CKOPOCTU 1 YCKOPEHNS NPSMOIMHENHOTO ABVXXEHUS.

ViccnepoBaHme Npr3HaKoB PaBHOYCKOPEHHOI O ABMKEHUA.

HabntofeHne ABMXEHNSA Tenia Mo OKPY>XHOCTU.

HabntofeHne MexaHWYeCKUX SABMEHWI, MPOMCXOAAWMX B CUCTeMe OTCYETa «Tenexka» npu eé

PaBHOMEPHOM U YCKOPEHHOM ABUXXEHUN OTHOCUTE/IbHO KabrHeTa (OU3NKN.

7. 3aBUCUMOCTb YCKOPEHUA Tena OT Macchl Tefa v AeNCTBYHOLLENA Ha HEro Cusbl.

8. HabnogeHwe paBeHCTBa CUN MPY B3aUMOLENCTBUN Te.

9. W3meHeHMe Beca Tena Npy YCKOPEHHOM ABUXKEHUN.

10. MNepepaya nMnynsca NPy B3aMOAENCTBAN TeN.

11. Mpeobpa3oBaHUs 3HEPTUW NPU B3aUMOAEACTBUN Te.

12. CoxpaHeHne nmnynbca NPy HeYnpyrom B3aMmoAencTBUN.

13. CoxpaHeHne nmnysnbca Npu abCoMTHO YNPYroM B3anMOLENCTBUN.

14. HabntoaeHve peakTUBHOIO ABVKEHUS.

15. CoxpaHeHne MexaHW4YeCKOoi a3Heprm npm cBOGOAHOM MafeHUN.

16. CoxpaHeHne MeXaHN4YeCKON 3Heprum Npuw ABVXKEHUW Tena Nog, 4eCTBUEM NPYXUHbI.

Jlabopamopuvie padomol u onvimul.

1. KOHCTpyupoBaHWe TpakTa A5 pa3roHa W [asibHelillero paBHOMEPHOrO ABVXKEHMS Luapuvka uaun
TENEXKMN.

2. OnpefeneHve cpeaHelt CKOPOCTW CKOMbXXEHMSI Opycka WMAWM ABWKEHWS LlapvKa Mo HaKMOHHOM
MN/IOCKOCTW.

3. OnpegeneHve yCKOpeHUs Tena Npu paBHOYCKOPEHHOM ABUXXEHWM MO HaKNOHHOW NIOCKOCTK.

4. lWccnegoBaHue 3aBUCMMOCTM MYTU OT BPEMEHWU MPU PaBHOYCKOPEHHOM [ABMXKEHUW 6e3 HayanbHOW
CKOpOCTH.

5. TlpoBepka rvnoTesbl: e€Cnv MpY PaBHOYCKOPEHHOM [BVMXXEHUW 6e3 Haya/lbHOW CKOPOCTM MyTU

OTHOCATCSA KaK psf HEYETHbIX YMCesl, TO COOTBETCTBYHOLLME NMPOMEXYTKM BPEMEHWN OAMHAKOBBI.

WccnepnosaHme 3aBUCUMOCTU CUJTbI TPEHUS CKOBXKEHWA OT CUJIbl HOPMa/IbHOMO [aB/IEHUS.

OnpegfeneHvie KO3 ULMEHTA TPEHUS CKOMTbXXEHUS.

OnpepeneHvie XXECTKOCTU NPY>KUHbI.

OnpegeneHve paboTbl CUMbl TPEHWS NPW PaBHOMEPHOM [ABWKEHWM Tena Mo rOpU3OHTa/IbHOM

MOBEPXHOCTH.
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10. Onpegenexvie paboTbl CU/IbI YPYrocTU NPU NOAbEME rpys3a C MCMNOb30BAHNEM HEMOABVXHOIO Y
MOABMXHOI0 6/10KOB.
11. 3yyeHne 3aKOHa COXPaHEHUA SHEPTUN.

Pa3z[e.11 9. MexaHn4yecKkHue K0J1e0aHUsA U BOJIHEI.
KonebatensHoe ggukeHve. OCHOBHble XapaKTepUCTUKN KonebaHWid: nepuog, 4actota, aMnauTyada.
MaTeMaTUUeCKNin 1 NPYXXUHHbIA MasTHUKK. MpeBpaLleHne 3HePrm nNpu KonebaTeslbHOM ABVXXEHUN.
3aTyxatowye KonebaHus. BbIHYX4eHHble KonebaHus. Pe3oHaHC. MexaHnyeckme BOMHbI. CBOMCTBA
MexaHN4ecKnx BOJH. MpoAosibHbIE U NONepeyHble BOMHBI. [/IMHA BO/HbI U CKOPOCTb €€ pacnpoCTpaHeHus.
MexaHun4yecKue BO/HbI B TBEPAOM Tene, CeMCMUYECKMe BOJHbI.
3BYK. 'POMKOCTb 3BYKa U BbiCOTa TOHA. OTpaXkeHne 3ByKa. VIHPpas3ByK 1 ybTPasByK.
Jemoncmpayuu.
HabntofeHne konebaHuii Ten Nog AeicTBUEM CUMbI TSHKECTU U CUJIbl YNPYTroCTU.
HabnogeHne konebaHuii rpy3a Ha HATU U Ha NPYXKUHe.
HabntofeHne BbIHYX/AEHHbIX KOMebaHWn 1 pe3oHaHca.
PacnpocTpaHeHvie MPOAO0sIbHbLIX M MOMEPEYHbIX BOH (Ha MOLENN).
HabntofeHne 3aBUCUMOCTH BbICOTbI 3BYKa OT YacTOTbl.
AKYCTUYECKWIA Pe30HaHC.
Jlabopamopuuvie pabomot u onvimel.
OnpefeneHve 4acToTbl U Neproga KonebaHnii MaTeMaTUyecKoro MasTHUKa.
OnipefieneHvie 4acToTbl M nepuoja KonebaHuii Npy>KMHHOr0 MasiTHUKa.
WccnenoBaHme 3aBUCUMOCTM Neprofa KonebaHnin NogBeLleHHOro K HATKU rpy3a OT A/IMHbI HATH.
WccnenoBaHme 3aBUCUMOCTM Neprofa KonebaHuin NPY>KUHHOTO MasiTHUKa OT MacChbl rpysa.
MpoBepKa He3aBMCMMOCTM Neprofa KonebaHuii rpysa, NoABELLIEHHOMO K HUTK, OT Macchl rpysa.
OnbITbl, 4EMOHCTPMPYIOLLME 3aBUCMMOCTb Neprosa KonebaHuii Npy>XMHHOro MasiTHMKA OT Macchbl
rpys3a u >XECTKOCTU NPYXXMHbI.
7. W3MepeHune yCKOpeHUs cBOOOAHOr0 nafeHus.
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Pa3nes 10. D1eKTpOMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJIHBI.
SNeKTpoOMarHMTHOE nose. eKTPpoMarHUTHbIE BOJHbI. CBOMCTBA 3/1eKTPOMAarHUTHbIX BOSH. LLlkana
3N1eKTPOMarHUTHbIX BOJIH. CNonb30BaHWe 3/1eKTPOMarHUTHbIX BOJH [/151 COTOBOW CBA3W.
AnekTpomarH1THaa npupoga ceeta. CKOpocTb cBeTa. BosHOBbIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3N1eKTPOMArHUTHbIX BOJH.
2. BornHoBbIe CcBOWCTBA CBETA.
Jlabopamopuvie padomol u onvimul.
1. W3yyeHue CBOWCTB 3/1EKTPOMArHUTHbIX BO/IH C MOMOLLbHO MOGU/BHOTO TeflepoHa.

Pa3nea 11. CBeToBble siBJIeHMSI.

JlyyeBas mofenb ceeTa. VCTOUHMKM cBeTa. [psAMONMHEHOE pacrpocTpaHeHWe cBeTa. 3aTMeHWUS
ConHua u JTyHbl. OTpaxeHme ceeTa. 10cKoe 3epKano. 3aKOH OTpaXkeHus CBeTa.

MpenomneHve cBeTa. 3akOH MpefnoMneHUs ceeta. [1ofHOe BHYTPEHHee OTpPaXeHWe CBeTa.
Vicnonb3oBaHve NONHOr0 BHYTPEHHEr0 OTPaXKEHUA B ONTUYECKNX CBETOBOAAX.

Jlnnza. Xog nyyerd B MH3e. ONTuyeckas cucteMa poToannapara, MMKPOCKONa 1 Teneckona. a3 Kak
onTnyeckasa cuctema. BnnM3opykocTb U AabHO30PKOCTb.

PasnoxeHne 6enoro ceeta B criekTp. OnbiTbl HblOTOHa. CroXKeHMe CneKTpasibHbIX LIBETOB.
Juvcnepcua ceeTa.

Hemoncmpayuu.

1. TpsMOnMHeliHOe pacnpocTpaHeHWe CBeTa.



OTpaxeHue cBeTa.
Mony4yeHne N306paXKeHNn B N1OCKOM, BOTHYTOM W BbIMYK/IOM 3epKasiax.
MpenomneHue cBeTa.
OnTUYECKNIA CBETOBOA.
Xopg ny4ei B cobmpatoLleit NnH3e.
Xopg ny4yei B paccenBaroLLEen N1H3e.
MonyyeHne N306paXKeHNI C MOMOLLbHO INH3.
. MpuHumn geiicTens oToannapaTa, MMKPOCKOMaA 1 Teneckona.
10. Mogenb rnasa.
11. PaznoxkeHvie 6en10ro ceeta B CMeKTp.
12. MonyuyeHwre 6ef1oro ceeta Npu CNOXKEHNM CBeTa PasHbIX LIBETOB.
Jlabopamopuvie pabomul u onvimol.
1. ViccnepoBaHue 3aBUCMMOCTU Yr/ia OTPaXKeHWs CBETOBOIO /lyya OT yria nafjeHus.
2. W3yyeHune xapaKTepUCTUK N300padXKeHMst MpeaMeTa B MI0CKOM 3epKasie.
WccnepoBaHve 3aBUCUMOCTW yria MpesioMIeHNs CBETOBOrO Jfiyda OT yrna MafleHWs Ha rpaHuue
«BO3[YX—CTEK/I0».
Mony4yeHne N306PaKEHNIA C MOMOLLLH COBUPAIOLLIEN INH3bI.
OnpepfeneHvie POKYCHOrO pacCTOAHUA Y ONTUYECKOI CUJTbl COOMPatOLLEN /TINH3bI.
OnbITbI N0 pPa3NoXeHUto 6e10ro ceeTa B CNEKTP.
OnbITbl N0 BOCNPUSATUIO LiBETa NPeAMETOB NPW X HabNOAEHNN Yepe3 LBeTOBble (DUbTPbI.
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Paznen 12. KBaHTOBBIE SIBJIEHMUSI.

OnbITbl Pesepopaa v nnaHeTapHas Mogens atoma. Mogenb atoma bopa. cnyckaHue 1 nornoLleHne
cBeTa aTOMOM. KBaHTbI. J/IHenyaTtble CreKTpbl.

PagnoakTnBHOCTb. Anb(a, 6eTa- U raMma-usnyyeHus. CTpoeHne aTOMHOro agapa. HyknoHHas Mojenb
aToMHOro sagpa. 3oTonbl. PagmoakTuBHbIe NpeBpatleHus. MNepuog nonypacnaga aToMHbIX Saep.

AnepHble peakumu. 3aKOHbI COXpPaHEHUs 3apAL0BOro M MacCoBOr0o YMCen. SHeprus CBA3M aTOMHbIX
Aaep. CBA3b Macchbl M 3Heprumn. Peakummn cuHTesa u geneHns aaep. VIcTouHnku sHeprum ConHua v 38634,
FAnepHas aHepreTuka. [lencTBUA pafnoakTUBHbBIX U3YYEHWI Ha XKIMBbIE OPraHU3Mbl.
Jemoncmpayuu.

CnekTpbl U3/Ty4eHNs 1 NMOTOLLEHUS.
CneKTpbl pa3IyHbIX ra3os.
CnekTp BOZOpOa.
HabntoseHne TpekoB B kKamepe BuibcoHa.
PaboTa CYETUMKA NOHU3VPYIOLLMX U3/TYHEHWIA.
Perncrpauus nsnyyeHus NpUpoaHbIX MUHepPasioB 1 NPOLYKTOB.
Jlabopamopnusie pabomot u onvimel.
1. HabnogeHue CiioWHbIX U IMHEAYATbIX CNEKTPOB U3MTyYEHNS.
2. VccnepoBaHve TPEKOB: U3MEPEHWE 3HepPrmy YacTULLbl N0 TOPMO3HOMY MyTu (Mo hoTorpaguam).
3. W3mepeHune pagmoakTUBHOIO (hoHa.
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IToBTOpPHTE/IBLHO-000011IAKO LN MOLYTb.

MoBTOPUTENbHO-0606LAIOLWMIA  MOAYNb MpedHasHayeH And  cucTemMatmsauum U 06006LeHns
NPeLMETHOrO COAEPXKaHMA 1 OMbITa AeATeNIlbHOCTU, NPUOBPETEHHOIO MPK U3YyYeHNM BCEro Kypca (pusmnkn, a
TakkKe [N MNOATOTOBKM K OCHOBHOMY rOCYAapCTBEHHOMY 3K3aMeHy MO (DM3nKe Ans 06ydaroLmxcs,
BblOpaBLUMX 3TOT YUYebHbIV NpeMmeT.

Mpn U3y4eHUN JaHHOTO MOAY/IS PeayIn3yOTCA U CUCTEMATU3NPYIOTCS BUAbI feATeNIbHOCTM, Ha OCHOBE
KOTOpbIX 06ecneynBaeTcs [OCTUMXKEHWE MPEeAMETHbIX W MeTanpeiMeTHbIX MIaHUPYeMbIX pe3y/ibTaToB
06y4yeHus, (popMMpyeTcs eCTeCTBEHHOHAYYHas rPaMOTHOCTb: OCBOEHWE Hay4HbIX METOLOB WCC/ef0BaHuWS



SBMEHUIA MpUpoAbl UM TEXHWKW, OBMAfeHWe YMEHUsMK OObACHATb (U3MYECKME SBNEHWS, MPUMEHSS
MoNyyYeHHble 3HaHWS!, PeLlaTh 3a[aui, B TOM YMC/E KaYeCTBEHHbIE N 9KCMEPUMEHTASbHbIE.

MpUHUMNManbHO [esTeNbHOCTHBIA XapakTep [JaHHOro pasfena peausyetcs 3a CYET TOro, 4To
06YyyatoLLIMecs BbIMOMHAIOT 3aaHus, B KOTOPbIX UM Mpe//iaraeTcs:

Ha OCHOBE MO/MYYeHHbIX 3HaHWIA pacno3HaBaTb M HAay4HO OOBACHSATb (PM3NYECKME SBNEHUS B
OKpY>KatoLLeli NpUpo/e U NMOBCEAHEBHOW YU3HN;

CMOMb30BaTh Hay4Hble METOAbI UCCNEAOBaHUS (IU3NUECKUX SIBMIEHWIA, B TOM UMCNe As NPOBEPKY
rUNoTe3 1 NOMyYeHNst TEOPETUYECKIMX BbIBOJOB;

0GBSCHSATb HayYHble OCHOBbI Hanbo/Mee BaXKHbIX [OCTVXKEHUI COBPEMEHHbIX TEXHOMOTUIA, Hanpumep,
MPaKTUYECKOro WCMOMb30BaHUS Pa3/IMYHbIX WMCTOYHMKOB 3HEPTrMM Ha OCHOBE 3aKOHA MpPEeBpaLLeHus 1
COXPaHEeHUsi BCEX N3BECTHbIX BUZOB SHEPTUN.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA
3yyeHne (u3MKM Ha YpOBHE OCHOBHOrO 06LLero 06pa3oBaHWs HarpaB/eHO Ha [OCTUXKeHUe
NMYHOCTHbIX, MeTanpeaMeTHbIX 1 NPeAMETHbIX 06pa30BaTe/IbHbIX Pe3y/bTaToB.
B pe3ynbTate n3yyeHns (BM3MKM Ha YPOBHE OCHOBHOIO 06LLero obpa3oBaHus y 0byyatoLerocs oyayt
chopMmMpoBaHbI criefytoLme IMYHOCTHbIE pe3y/bTaTbl B YaCTW:

1) maTprMoOTH4YeCcKOro BOCIUTAHUSA:

1 NposiBNEHNe MHTEpeca K UCTOPUKN U COBPEMEHHOMY COCTOSIHUKO POCCUICKOIN (PU3NYECKOW HayKW;

] LEHHOCTHOE OTHOLLEHWE K AOCTMXKEHUAM POCCUMNCKMX YHEHBIX-(PUN3NKOB;

2) rpa:KJAaHCKOro U JyX0BHO-HPABCTBEHHOT0 BOCIIUTAHMUS:

[1rOTOBHOCTb K aKTMBHOMY Y4acCTMO B OOCYXAEHUWM O6LLECTBEHHO 3HAUYMMbIX M 3TUYECKUX MPOo6/iem,
CBSAI3aHHbIX C NPaKTUYECKMM NPUMEHEHNEM AOCTUXXKEHWNIA (HN3NKU;

(] 0CO3HaHWe BaXXHOCTU MOPa/IbHO-3TUYECKUX MPUHLMMNOB B AEATENILHOCTU YUYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

(1 BOCNPUATME ICTETUYECKMX KAYeCcTB (PMU3NYECKOW HayKW: €€ rapMOHWYHOro MOCTPOEHUSs, CTPOrocTu,
TOYHOCTU, NaKOHUYHOCTH,

4) HeHHOCTH HAYYHOT'0 MO3HAHMS:

(1 0CO3HaHWe LeHHOCTM (hU3NYECKON HayKM KakK MOLLHOrO MHCTPYMEHTa NO3HaHWs M1pa, OCHOBbI Pa3BUTUS
TEXHO/OT WA, BaXKHENMLLIEN COCTaBNAOLLEN KyNbTYpbl;

[ pa3BuUTUE HAYUYHOW /TO603HATENILHOCTU, MHTEPECa K UCCNeS0BaTe/IbCKON AeATeNbHOCTY;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOUMOHAJIBLHOT0 GJIArONMOTYYHSI:

1 0CO3HaHWe LIeHHOCTM 6e30MacHoOro obpasa >XU3HW B COBPEMEHHOM TEXHOI0MMYECKOM MUPE, BaXKHOCTU
npasun 6e30MacHOro0 MoBefeHWUs Ha TpaHCrnopTe, Ha [Joporax, C 3/eKTPUYECKUM W TernsoBbIM
060pyfi0BaHNEM B JOMALLIHUX YC/TOBUSIX;

] chopMUPOBaHHOCTb HaBblKa pediiekcun, NpU3HaHWe CBOEro npasa Ha OLWKMOKY M Takoro >ke npasa Y
Lpyroro 4enoBeka;

6) Tpya10BOr0 BOCIMTAHMSA:

1 aKTUBHOE YyyacCTue B peLleHUn MpakTuyeckux 3afgady (B pamkax ceMbu, 06pa3oBaTe/lbHON opraHu3aumm,
ropofa, Kpas) TeEXHO/IOrMYECKON U COLMaNbHOW HanpaBieHHOCTU, TPeOYIOLLMX B TOM Yucie U (BU3NYECKMX
3HaHWUN;

1 MIHTEPEC K NPaKTUYeCKOMY M3YYeHWNIO MPOgeCcCUin, CBA3aHHbIX C U3NKON;

7) 3K0JIOrM4eCKOro BOCIIUTAHMSA:



(] OpMeHTaLMa Ha NpUMeHeHne (U3NYECKMX 3HAHWIA 4Ns pelleHns 3a4ady B 06/1aCTU OKpYXKatoLeli cpegpbl,
NNaHUPOBAHMS MOCTYMKOB M OLEHKN MX BO3MOXHbIX NMOCNEACTBUIA 4115 OKPY>XKatoLLeli cpeabl;

(1 0cO3HaHMe rnobasbHOro XapakTepa 3KO0rMYecKnx Npo6em 1 NyTel NX peLleHns;

8) aJjanTalnu K HSMEHAIIUMCH YCJI0BUAM COHHaHLHOﬁ u lePIpOLlHOﬁ Cpeabl:

[1NOTPe6HOCTb BO  B3aVMOLEACTBUM MPU  BbINONHEHUN WUCCNELOBaHUA W MPOEKTOB  (HM3NYECKOM
HanpaB/fIeHHOCTW, OTKPbITOCTb OMbITY W 3HaHWSM APYTruX;

] NOBbILLIEHNE YPOBHA CBOEN KOMMNETEHTHOCTU Yepe3 MPaKTUYECKYHO AesTeNbHOCTb;

1 NOTPe6bHOCTb B (POPMUPOBAHMMN HOBbIX 3HAHWIA, B TOM Yncie (hoOpMynnpoBaThb naen, MOHATUS, FTUNoTe3bl 0
(hn3nYECKNX 00BEKTAX U ABMIEHUSX;

(] 0CO3HaHWe AeULMTOB COOCTBEHHBIX 3HAHWI 1 KOMMETEHTHOCTEN B 061aCTN (DU3NKN;

] NNaHMpoBaHWe CBOEro pa3BUTMSA B NPUOBPETEHNM HOBBLIX (PU3NYECKUX 3HAHWIA;

(] CTpeM/IEHNEe aHA/IM3MPOBAaTL U BbISBNATL B3aMMOCBA3WN NPUPOAbI, 06LLeCTBa 1 SKOHOMUKM, B TOM YKCE C
NCNONb30BaHNEM (PU3NYECKNX 3HAHWIA,

[JOUeHKa CBOMX [ENCTBUIA C YYETOM B/IMSHUA Ha OKPYXalOLLYHO Cpedy, BO3MOXHbIX [/106a/1bHbIX
nocneacTBUN.

METAIIPEJIMETHBIE PE3YJIbTATBI

B pe3ynbTaTe OCBOEHWUsI MpoOrpammbl MO ()3MKe Ha YPOBHE OCHOBHOrO 06LLEro 06pa3oBaHUs Yy
obyuatollerocs 6yayT chopMUPOBaHbI MeTanmpeaMeTHbIe Pe3yJabTaThl, BK/HOYalOLMe MO3HaBaTe/bHble
YHUBEPCA/IbHble  yuYeGHble  [AE/CTBUS, KOMMYHWKATUBHbIE YHUBEPCANibHble YuebHble  AECTBUS,
PErYNSTUBHbIE YHIBEPCA/bHbIE YUeOHble Je/CTBHS.

Ilo3HaBaTe/bHbIE YHuBEpCaJdbHbIC y‘-leﬁl—[l)le JecTBUA

Ba3oBble Jjornueckue aeiicTBu:

BbISIB/IATH U XapaKTepn30BaTh CYLLECTBEHHbIE NPU3HAKN 0O0bEKTOB (SBIEHUI);

yCTaHaBNMBaTb CYLLECTBEHHBIV NMPU3HaK Kraccugukalmm, 0CHOBaHNA A/1 00600LLEHNSA N CPaBHEHNS;
BbISIBNIATb 3aKOHOMEPHOCTM M MPOTUBOPEYMS B paccMaTpuBaeMblX (hakTax, AaHHbIX U HabMroAeHUsX,
OTHOCALLMXCS K (PU3NYECKNM ABNEHUSM;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3N MPU U3YYEHUU (DU3NYECKUX SBMEHWIA U MPOLECCOoB, AenaTb
BbIBOAbI C MCMOMb30BaHMEM [eAYKTUMBHbIX U WHAYKTUBHBLIX YMO3aK/OUYEHWI, BblABMraTb rMNoTesbl O
B3aMMOCBA3AX PU3NUECKNX BEMNYUMH;

CaMOCTOSITe/IbHO BbIOMpPaTb CMOCO6 peLleHnst Y4ebHON (M3MYecKoi 3agaum (CpaBHEHME HECKO/bKUX
BapuaHTOB peLLeHns, BbIOGOP Hanbosiee NOAXOAALLEr0 C YYETOM CaMOCTOATE/IbHO BblAeNIEHHbIX KPUTEPUEB).
ba3oBbie ucciaenoBaTebCKHE TCHCTBHS !

MCNONb30BaTb BOMPOCHI Kak UCC/ef0BaTe/IbCKUn MHCTPYMEHT MO3HaHUS;

NPOBOAMTb MO CaMOCTOSTE/IbHO COCTaB/IEHHOMY MJiaHy OMbIT, HECNOXHbIA (PU3NYECKNIA IKCMEPUMEHT,
He60/IbLLIOe MCCnejoBaHNE (PU3NYECKOTO ABMIEHNS;

OLeHMBaTb Ha MPUMEHMMOCTb M AOCTOBEPHOCTb MHOPMALMIO, NMONYYEHHYIO B XOAE UCCNeA0BaHWA UK
9KCMEPUMEHTA;

CaMOCTOATENIbHO (DOpMYNMPOBaTh 0606LLEHNS U BbIBOALI MO pe3ynbTaTtam MNpPOBEAEHHOr0 HabntoLeHUs,
OnbITa, UCCNeA0BaHNS;

MPOrHO3MpoBaTb BO3MOXHOE [a/ibHeiillee pasBuTe (PU3MYECKMX TMPOLECCOB, a TakXke BblABUIaTb
NpPeLnonoXeHNs 06 NX PasBUTUN B HOBbIX YC/IOBUSAX N KOHTEKCTaX.

PatGora ¢ undopmanmeii:

NPUMEHATb Pa3/INYHbIE METOAbI, MHCTPYMEHTbI 1 3anpocChl NPY NOUCKe 1 0T60PE MHOPMALMN NN JaHHbIX
C YY4ETOM NpeAsIoXKEHHOM Y4ebHO (hM3nMYecKo 3a4auun;

aHa/IM3npoBaTb, CUCTEMATM3MPOBATL W WHTEPNPETMPOBATb MHGOPMaLMIO Pas3IMyHbIX BUAOB U (OPM
NpeLCcTaB/eHus;



CaMOCTOATENIbHO BbIOMPATL ONTUMAbHYHO (POPMY NpeACTaBNeHus WMHGOPMaLMN 1 UIKOCTPUPOBATh
peLlaemble 3ala4n HEC/IOXKHbIMU CXeMamu, auarpaMmmamMu, MHOW rpaginkoii 1 X KOMOMHaLMAMW.
KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B X0fe 00CyXaeHus yyebHOro marepviana, pe3y/nbTaToB /1ab0paTopHbIX paboT M MPOEKTOB 3afaBaTb
BOMPOCHI MO CYLLeCTBY 06CYXAaeMol TeMbl U BblCKa3blBaTb WAEW, HaLEeNeHHble Ha peLleHue 3afaun u
noaaepXxaHue 6naroxenarelbHOCTU O6LLEHNS;

COMOCTAB/ATbL CBOW CYXKAEHWUS C CYXKAEHUAMU APYruX YYaCTHUKOB Auasora, 06HapyXmBaTb pas/imuve u
CXOACTBO MO3NLNIA;

BblpaXXaTb CBOK TOUKY 3PEHMSA B YCTHbIX U MUCbMEHHBIX TEKCTAX;

ny6/IMYHO MPeaCcTaBATb Pe3y/bTaTbl BbIMOJHEHHOTO (PU3NYECKOr0 OnbiTa (3KCNepuMeHTa, 1UCCnefoBaHus,
NnpoeKTa);

MOHWMAaTb M WCMOMb30BaTb MpPenMyLlecTBa KOMaHAHOW W WHAMBUAYaNnbHOW paboTbl Mpy  peLleHuu
KOHKPETHOM (h13nyeckoii Npobneml;

NPUHUMATL  LEeNN COBMECTHOW  [eATeNlbHOCTW, OpraHu30BbIBaTb [JEACTBMSA MO €€  [AOCTUXKEHMIO:
pacnpesensTb ponu, 06CyXAaTb MpoLeccbl W pe3ynbTaTbl COBMECTHOW paboTbl, 0606LWaTb MHeHUs
HECKONbKUX /II0AEN;

BbINO/IHATL CBOK 4YacTb pPaboThl, AOCTUras KauyeCTBEHHOro pesynbTata Mo CBOEMY HarpaB/iEHUO |
KOOPAVHWPYS CBOW AelCTBUA C LPYTUMU YSleHaMW KOMaHAbI;

OLEeHMBaTb KayeCTBO CBOEro BK/1aga B OOWMIA  MPOAYKT MO  KPUTEPUSM, CaMOCTOATENIbHO
ChopMYINPOBAHHBIM YHaCTHUKaMU B3aVMOAENCTBUS.

Pel"y.]'lﬂTHBl—[l)Ie YHUBEpPCAJIbHBLIC y‘leﬁl—lble IleﬁCTBHH

Camoopranuszaums:

BbISIBNATb MPO6/EMbI B XXU3HEHHbIX U YYEOHBIX CUTYaUUAX, TPEOYOWMX ANA PeLleHns (DU3NYECKNX 3HaHWN;
OPVMEHTUPOBATLCA B Pas/IMYHbIX MOAXOAAX MPUHATUSA pelleHui (MHAMBUAYaSIbHOE, MPUHATE pPeLLeHns B
rpynne, NPUHATE PELUEHWIA TPYNMON);

CaMOCTOATENIbHO COCTaB/ATb a/ITOPUTM PELLIEHNA (DM3NYECKOI 3adaqn WK NnaHa UCcnefoBaHns ¢ y4éTom
NMEIOLLMXCH PECYpCOB M COOCTBEHHbIX BO3MOXHOCTEN, aprymeHTUpOBaTb Mpeasaraemble BapuaHThbl
PeLLEHNIA;

[ilenatb Bbl6op M 6paTb OTBETCTBEHHOCTb 3a PELUEHME.,

CaMOKOHTpo.}Ib, 3MOI[I/IOH2[JILHBIﬁ HHTEJIJICKT:

[iaBaTb afieKBaTHYIO OLeHKY CUTYyaluu 1 npegsiaratb niaH eé n3mMeHeHus;

0OBACHATL  MPUYUHBI  AOCTUMXKEHUA  (HEAOCTUMDKEHWUA) pe3y/bTaToB  [eATe/IbHOCTW, [aBaTb  OLEHKY
NPUOGPEeTEHHOMY OMbITY;

BHOCWTb KOPPEKTWBbI B [eATENIbHOCTb (B TOM YMCie B XOA BbIMNOMHEHUS (IM3NYECKOrO MCCNeAoBaHNsa UK
MPOeKTa) Ha OCHOBE HOBbIX OOCTOSTENbCTB, W3MEHMBLUMXCA CUTYaUWi, YCTaHOBMEHHbIX OLUMGOK,
BO3HMKLUMX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBYME pe3y/bTaTa Lie/in U YCOBUSAM;

CTaBUTb Cebsi Ha MeCTO [pYyroro 4yesioBeka B X0fe Cropa WaM AUCKYCCUMU Ha Hay4HYK Temy, NMOHUMATb
MOTVBbI, HAMEPEHNSA W NTOTUKY 4PYroro;

Nnpu3HaBaTb CBOE MPaBO Ha OLUMOKY MpU peLleHnn (U3NMYecKnX 3afad Wan B YTBEPXKAEHUAX HA Hay4Hble
TeMbl 1 TaKOe XXe Npaso ApYroro.

NPEIMETHBIE PE3YJIBTATHI
K KOHLY 06yyeHusi B 7 kJiacce NPeAMeTHble pe3y/nbTaTbl Ha 6a30BOM YPOBHE [A0/MKHbI OTPaXKaTb
C(hOPMMPOBAHHOCTb Y 00YUarOLLIMXCS YMEHMWIA:



MCNONb30BaTb MOHATUSA: (PU3NYECKME W XUMUYECKME SBMIEHWUSA, HAONOLeHWEe, IKCMEPUMEHT, MOJENb,
runorTesa, eAvHULbl (U3NYECKUX BENIMYMH, aTOM, MOJIEKY/a, arperaTHble COCTOSIHWSA BellecTsa (TBEpLAOe,
XWAKOe, rasoobpasHoe), MexaHuW4eckoe [ABWKeHMe (paBHOMEpPHOe, HepaBHOMEPHOE, MPAMOJIMHENHOE),
TPAeKTopWs, pPaBHOAENCTBYIOLWAA cuia, fdeopmaums  (ynpyras, nnacTuyeckas), HeBeCOMOCTb,
coobulatoLmecs cocybl;

pas3nnyatb ABMeHua (guddysus, TEnnoBoe ABVXKEHWE YacTul, BeLLecTBa, PaBHOMEPHOE [BUKEHWE,
HepaBHOMEPHOE [BVXXEHWE, WHEepLUWs, B3aUMOLENCTBME Tesl, paBHOBECUMe TBEPALIX Ten C 3aKpeniéHHONA
OCbHO BpalleHus, nepefaya fasneHns TBEPAbIMY TenaMu, XXUAKOCTAMM U rasamu, aTMOC(epHoe [aBfieHue,
nnaBaHvie Tes, NPeBpaLLeHNS MEXaHNYECKON 3HePrum) No ONMCcaHNI0 NX XapakKTepHbIX CBOMCTB 1 Ha OCHOBE
OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOe SB/IEHNE;

pacno3HaBaTb MPOSBMEHWE W3YYEHHbIX (U3NYECKUX SBMEHWUIA B OKPYXalOWeEeM Mupe, B TOM 4ucne
(hn3nyeckne ABNEHNA B NPUPOLE: NPUMEPbI ABWKEHUS C Pa3/IMYHbIMA CKOPOCTAMU B XXMBON N HEXMBOM
npupoge, Le/CTBME CUMbl TPEHUS B MPUPOLE W TEXHWKE, BAUAHME aTMOCHepHOro AaBleHUs Ha >KUBOWA
OpraHv3M, nnasaHue pblb, pblyary B Tene 4enoBeka, NPV 3TOM MepeBOAMTb MPaKTUYECKYHO 33jady B
y4ebHY0, BbILEeNATb CYLLECTBEHHbIE CBOMCTBA (NPU3HaKMN) (N3UYECKUX ABNEHNI;

OMUCbIBaTb M3YYeHHble CBOMCTBA TeNl U (IM3NYECKME ABIEHUSA, UCMOMb3YA PU3NYECKME BEIMYMHBI (Macca,
06bEM, NIIOTHOCTL BELLECTBa, BPEMS, MYTb, CKOPOCTb, CPEeAHAA CKOPOCTb, CWMa YNPYrocTu, cuna TSHXXEeCTH,
BecC Tefa, cuna TpeHws, aasneHve (TBEPLOrO Tena, XUAKOCTH, ra3a), BbITa/IKMBAKOLLASA CU/1a, MeXaHUYecKas
paboTa, MOLLHOCTb, MN/IEYO CWJbl, MOMEHT CW/bl, KO3(MMULMEHT NONE3HOro [AeNCTBUS MeXaHU3MOB,
KMHETMYEeCKas M MOTeHUMaslbHas 3Heprus), npu OnmcaHWn MNpaBW/IbHO TPaKTOBaTb (PU3NYECKMIA CMbIC/
MCNOMb3YEMbIX BE/IMYMH, UX O0603HAYEHUA W eAMHULbI (U3NYECKUX BEIMYMH, HaxXOLUTb (OPMYIbl,
CBA3bIBAOLLME [AHHYHO (DM3UYECKYHO BENMYMHY C APYTUMW BEIMUMHAMMU, CTPOUTL Tpavikm U3YYeHHbIX
3aBUCMMOCTEN (IN3NYECKUX BENNYUMH;

XapaKTepu3oBaTb CBOWCTBA TeN, (MM3NYECKUe ABMIEHWUS W MPOLLECChl, UCMOMb3ya Mpasuia CrA0XKeHUs Cui
(BooNb oaHoON npsMoi), 3akoH yka, 3akoH [Mackans, 3akoH ApxuMMefa, NpaBuIO PaBHOBECUSA pblyara
(610Ka), «30/10TOE MPaBWIO» MEXaHUKWN, 3aKOH COXPaHeHWs MeXaHWU4YecKOW 3Hepruu, npu 3TOM AaBaTb
C/TOBECHYHO (POPMYNMPOBKY 3aKOHA M 3aMnCbIBaTb €r0 MaTeMaTUyYeCKOe BbIpaXKeHNE;

006BACHATL (PU3NYECKME SB/IEHWUSA, MPOLECChl M CBOMCTBA Te/, B TOM YMCNe M B KOHTEKCTE CUTyauun
MPaKTUKOOPUEHTUPOBAHHOIO XapakKTepa: BbISB/IATb MPUYMHHO-CNEACTBEHHbIE CBSA3U, CTPOUTb OOBACHEHME
13 1-2 NOrMYecKMX LIAroB € OMOPoW Ha 1-2 M3y4eHHbIX CBOMCTBA (PU3NYECKUX ABNEHWUA, PU3NYECKUX
3aKOHa Ui 3aKOHOMEPHOCTH;

pellaTb pacyéTHble 3afaun B 1-2 [eliCTBUSA, UCNOMb3Yys 3aKOHbI U (DOPMY/bI, CBA3bIBAIOLLME (DU3NYECKME
BE/IMYMHBI: Ha OCHOBE aHa/13a YC/IOBUSA 3afayn 3anucbiBaTb KPaTKoe YC/oBUe, NMOACTaBAATb (PU3NYECKMe
BE/IMYNHBI B POPMY/IbI 1 MPOBOAUTL PaCUETbI, HAXOAMTb CNPaBOYHbIe JaHHbIE, HEOOXOAMMbIE /11 PeLleHNns
3a/iay, OLeHMBaTb Pea/INCTUYHOCTb NOMYYEHHOW (PU3NYECKON BEIMUYNHBI;

pacro3HaeaTb MPO6/iEMbI, KOTOPble MOXHO PewmnTb Mpyv NOMOLM (PU3NYECKMX METOLOB, B OMUCAHWUK
1CCrefoBaHns BbILENATb MPOBEPSEMOe MpennosniokeHve (rmnoTesy), pasnnyatb UM WMHTEPMPETUPOBATH
MOMTyYEHHbI pe3ynbTaT, HaXo4WTb OLUMOKM B XOfe OMbITa, AeNaTb BbIBOAbI MO ero pesynbTaram;

MPOBOAWTbL ONbITbI MO HAGNMOLEHNIO (DU3UYECKUX SBNEHWIA NN PU3NYECKMX CBOWCTB Ten: POPMyIMpoBaTh
npoBepsieMble MPeAnosioXKeHns, cobmpaTb YCTaHOBKY W3 MPeAIoXeHHOro 060pyA0BaHNA, 3anncbiBaTb XO4,
onbITa 1 POPMYyNNPOBaTH BbIBOAbI;

BbINO/HATL MPAMble M3MEPEHUS PaCcCTOSHWSA, BPEMEHW, MacCbl Tena, 06béma, CW/bl U Temnepatypbl C
MCNONb30BaHMEM aHa/IoroBbIX M LMMPOBLIX MPUOOPOB, 3anucbiBaTb MOKa3aHUs MPUOOPOB C YYETOM
3afjaHHOI abCONOTHON MNOrPELLUHOCTY U3MEPEHWIA;

MPOBOAWTL MCC/ef0BaHNE 3aBUCMMOCTU OLHOW (DU3NYECKOW BENMUMHBI OT APYroli C WCMOoJb30BaHWEM
NPAMbIX M3MepPeHWiA (3aBUCUMOCTM NYTWU PaBHOMEPHO [ABWXKYLLErocs Tefia OT BPeMEHW [ABMXKEHWUS Tena,
CW/bl TPEHUS CKOMbXEHUS OT Beca Tena, KayecTBa 06pabOTKM MOBEPXHOCTEN Te/l U He3aBUCUMOCTU CUJbI
TPeHWst OT M/OWaAN CONPUKOCHOBEHUA Tefl, CUJIbl YNPYrOCTU OT YA/IMHEHUA MPY)XXWHbI, BbITa/IKABAOLLEN
CW/bl OT 06BEMA MOTPY>KEHHOM YacT Tena WU OT MAIOTHOCTM XXUAKOCTU, e He3aBUCMMOCTM OT M/IOTHOCTM



Tena, OT rNyOWHbI, Ha KOTOPYI NOrPY>KeHO Teno, YCMOBWI NiaBaHUA Tesl, YC/IOBMIA paBHOBECUS pblyara u
6710K0B), y4acTBOBaTb B MJIAHNPOBaHWM Y4eOHOro MCCNefoBaHWs, cobUpaTb YCTAHOBKY W BbIMOJHATH
N3MepeHNs, crefys NpPeaioKeHHOMY nfaHy, (UKCMpoBaTb pe3y/bTaTbl MOMYYEHHOW 3aBUCMMOCTU
(hn3nyecknx BenUUMH B BUAE NPeLNOXKEeHHbIX Tabnuy u rpamkos, AenaTb BblBOAbI MO pe3ynbTaram
nccneLoBaHus;

MPOBOAWTL KOCBEHHble M3MEPEHUS (DU3NYECKMX BefIMYMH (NIIOTHOCTb BeLecTBa >KUAKOCTU U TBEPLOrO
Tena, cuna TPEHNSA CKOMbXEHUS, faBNeHNe BO3AYXa, BbITAIKMBAKOLLAA CUa, LEeNCTBYIOLLAA Ha NOrPy>XXEHHOE
B XXMAKOCTb Teno, KO3(h(ULMEHT NOMe3HOro AencTBUS MPOCTbIX MeXaHU3MOB), Crefys NpensioXKeHHOA
WHCTPYKUMKX: MPW BbIMNOIHEHUM W3MEPEHUIA COBMPaTb 3KCMEPUMEHTa/IbHYHO YCTAaHOBKY W BbIYUCASATb
3HaYeHMe NCKOMOW BEIMYUNHDI;

cobntogaTh npasuia TEXHUKM 6e30MacHoOCTM Npu paboTe ¢ nabopaTtopHbIM 060pYA0BaHUEM;

yKasblBaTb MPUHUMMbI AEACTBUA NPUOOPOB U TEXHUYECKMX YCTPOWCTB: BECbI, TEPMOMETP, AMHAMOMETP,
coobLatoLLmecs cocyabl, 6apoMeTp, pblyar, NOABUKHbINA Y HEMOABWKHbIN 610K, HAKNOHHAS MOCKOCTb;
XapaKTepr3oBaTb NPUHLUMNbI AEACTBUS U3YUYEHHbLIX NPUO0OPOB Y TEXHUYECKMX YCTPOMCTB C OMNOPOI Ha MX
onucaHus (B TOM uuc/e: NOAWMMHUKMK, YCTPOMCTBO BOAOMNPOBOAA, MMApPaBNNYECKUiA npecc, MaHOMETp,
BbICOTOMeEp, MOPLUHEBOW HACOC, apeoMeTp), UCMOMb3ys 3HaHWS O CBOMCTBAX (U3NYECKMX SABMIEHWUN W
HeobXoAnMble (PU3NYeCKMe 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOAUTL MPUMEPbI (HAXOAUTb MH(OPMALMIO O MpYMepax) NPaKTUYeCKOro MUCMosib30BaHUS (IN3NYECKUX
3HaHWI B MOBCEAHEBHOM XXWM3HW [NA ob6ecnevyeHUs 6Ge30MacHOCTM npu obpalleHun c¢ npuéopamu K
TEXHWYECKMMUN YCTPOMCTBaMW, COXPaHEHUSA 340POBbA U COG/IOLEHNS HOPM 3KO/OMMYECKOro NnoBefeHns B
OKpY>KatoLLel cpefe;

OCYLLLECTB/IATb OTOOP MCTOYHWMKOB MH(opMauuy B VIHTepHeTe B COOTBETCTBUM C 33flaHHbIM MOWCKOBbIM
3anpocoM, Ha OCHOBE WMEKLWMXCA 3HaHWA W MYTEM CPaBHEHUS pPasNYHbIX WCTOYHWKOB BbIENATb
MH(OpMaLMIO, KOTopas ABNAETCSA NPOTUBOPEUNBOWA U MOXET ObITb HELOCTOBEPHON;

MCNONb30BaTb NPV BbIMOIHEHUN YYEOHbIX 3afaHWn  Hay4YHO-MONYNAPHYI0 NUTEPaTYpy (U3NYECKOro
COZIepXKaHuns, CnpaBoYHble MaTepuanbl, pecypcbl cetu VIHTepHeT, BnafeTb NpuUéMamm KOHCMEKTMPOBaHWS
TekcTa, NpeobpazoBaHns NHHOPMALMKN U3 OJHON 3HAKOBOIN CUCTEMbI B APYTYHO;

co3faBaTb COOCTBEHHble KpaTKuWe MUCbMEHHbIE W YCTHble COOOLLEHMS Ha OCHOBE 2-3 WCTOYHUKOB
NHopMaLMN  (PU3NYECKOTO COLEepXaHus, B TOM u4ucnie nyonnyHo [enatb KpaTkue COO0OLLeHUs O
pesy/ibTaTtax MPOEKTOB WM Y4YebHbIX MCCNefoBaHUA, NPU 3TOM FPaMOTHO WCMO/b30BaTb W3YUYeHHbIV
MOHATUIHBIN annapat Kypca (h13nKu, COrNpoBOXAaTb BbICTYI/IEHNE Npe3eHTalue;

npy  BbIMO/IHEHUM Y4YebHbIX MPOEKTOB W WCCNeA0BaHWA pacrpefendTs 0653aHHOCTUM B rpynne B
COOTBETCTBUM C NOCTaB/IEeHHbIMU 3afavyamu, C/fefuTb 3a BbIMOSHEHVWEM MaHa [AeNCTBWIA, afeKBaTHO
OUEeHMBaTb  COOCTBEHHbIA  BK/Mah B  [eATENbHOCTb  TPYMMbl, BbICTpaMBaTb  KOMMYHWUKATUBHOE
B3aMMO/ENCTBUE, YUNTbIBAS MHEHWE OKPYXKatOLLMX.

K KoHUy 06yyeHusi B 8 kuracce NpeaMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [A0/MKHbI OTpPaXKaTb
ChOpPMMPOBAHHOCTb Y 0BYHAOLLMXCA YMEHWNIA:
1CNONb30BaTb NOHATUA: Macca WU pa3Mepbl MONEKY/, TENOBOE ABVKEHME aTOMOB U MOJEKY 1, arperaTHble
COCTOSIHMSA BELEeCTBa, KPUCTA/INYECKME U aMOP(Hble Tena, HacbIWEHHbI W HEeHaCbIWEHHbIN nap,
BNKHOCTb BO3[4yXa, TemMepaTypa, BHYTPEHHSS 3SHeprus, TenjoBOW [ABUraTeNb, 3/eMEHTapHbIiA
3NEKTPUYECKUIA 3apsif, 3MNEKTPUYECKOe Nose, MPOBOAHUKMA W AUSNEKTPUKM, MOCTOSHHBIA 3M1EKTPUYECKUiA
TOK, MarH1THOe Norse;
pasnnyaTtb ABeHMA (TENOBOE pacLUMPEHNE 1 CXKaTue, Tennonepegaya, TeNI0BOE paBHOBECUE, CMaUMBaHNE,
KanunnapHble SBNEHNS, UCNapeHne, KOHAEH caUmWs, NnaBneHne, Kpuctannmsaumsa (0TBepaeBaHmne), KAneHuve,
Tennonepegaya (TennONPOBOAHOCTb, KOHBEKUMS, W3My4YeHWe), 3NeKTpusaums Tef, B3aMMOAENCTBUE
3apaaoB, AeVCTBUA 3MEKTPUYECKOr0 TOKa, KOPOTKOE 3amblKaHue, B3aUMOMENCTBME MarHWTOB, [eicTBUE
MarHWTHOro Mossi Ha NPOBOAHUK C TOKOM, 3/1IEKTPOMAarHUTHast MHAYKLUMSA) N0 ONUCAHMI0 MX XapaKTepPHbIX
CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLMUX faHHOE (PU3NYECKOE SB/IEHME;



pacno3HaBaTb MNPOSB/EHNE W3YUYEHHbIX (U3NYECKMX SABMIEHWIA B OKPYXKatOLLeM Mupe, B TOM 4uche
(m3nyeckne ABNEHMS B MPUPOAE: MOBEPXHOCTHOE HATSHXKEHMEe W KanwinspHble SBfIEHWUS B MNPUPOAE,
KpucTannbl B npupoje, usnydeHne ConHua, 3aMep3aHve BOLAOEMOB, MOPCKUe 6pu3bl, 06pa3oBaHne pochl,
TyMaHa, WHesi, CHera, 3/IeKTPUYeCKMe ABMIeHUS B aTMOoC(epe, 3MeKTPUYECTBO XKMBbIX OpPraHuW3MOoB,
MarHuUTHOe nosie 3emnu, Apeid NoacoB, Posib MarHUTHOMO MONA AN XKU3HW Ha 3eMsie, MONISPHOE CUSHIE,
npy 3TOM MepeBOANTL MPAKTUYECKYHO 3afady B Y4eOHYH, BblAeNATb CYLLECTBEHHbIe CBOMCTBA (MPU3HAKM)
(hU3NYECKNX ABNEHWA;

ONUCbIBaTb M3YYeHHble CBOWCTBA Ten W (DU3UYECKMe SABNEHWUSA, WUCNOMb3ys (DU3NYECKMe BeMYMHBI
(TeMnepaTypa, BHYTPEHHSS 3HEPrus, KOMNYeCTBO TENIOThbl, YaenbHas TeNn0EMKOCTb BeLLeCTBa, YAe/bHas
TennoTa nNnaBfeHus, YyaenbHasd TenaoTa Mapoobpa3oBaHWs, YAenbHas TenaoTa CropaHus TOMvBa,
KO3(D(ULMEHT MONE3HOr0  [AelCTBMS  TeM0BOAM  MallWHbl, OTHOCUTENbHAsA BI&XHOCTb  BO34YyXa,
ANEKTPUYECKNIA 3apaf, CUa TOKa, 3NEeKTPUYECKOe HanpsbkeHne, CONPOTMB/IEHWE NPOBOAHWKA, YAeNbHOe
COMPOTMB/IEHNE BeLlecTBa, paboTta M MOLWHOCTb 3/1eKTPUYECKOr0 TOKa), MpU OMucaHun npaBuibHO
TPaKToBaTb (PU3NYECKUIA CMbICNT UCMO/b3YEMbIX BE/IMYMH, 0603HAYEHUS U eAUHULbI PU3NYECKMX BETUYNH,
HaxoauTb (hOPMYnbl, CBA3bIBAIOLLME AAHHYIO (DM3NYECKYHO BEMIMUMHY C APYrMMU BeNMYMHAMK, CTPOUTb
rpayKn N3yyYeHHbIX 3aBUCUMOCTEN (PU3NYECKUX BETUYUNH;

XapaKTepun3oBaTb CBOMCTBA Tef, (DM3MYECKMEe SBMEHUA U MPOLECChbl, MCMO/Mb3YS OCHOBHbIE MONOXEHUS
MOJIEKYNIAPHO-KMHETUYECKON  TEOpPUM  CTPOEHWA  BeLecTBa, MNPUHLMMA  Cynepnosvuun nonein (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsfa, 3akoH OMa /1 yvacTka Lenu, 3akoH [xkoynsa—JleHua,
3aKOH COXPaHeHUsi 3Heprum, npy 3TOM fAaBaTb C/OBECHYIO (DOPMYIMPOBKY 3aKOHa M 3anmcbiBaTb €ro
MaTemMaTN4ecKoe BbIpaXKEHMUE;

006BbACHATL (PU3MYECKME MPOLECChl M CBOMCTBA Tefl, B TOM YMCNEe M B KOHTEKCTE CUTyauui NpakTUKO-
OPWMEHTUPOBAHHOIO XapakTepa: BbIABMAATb MPUYUHHOCNELCTBEHHbIE CBSI3W, CTPOUTb OOBACHEHME U3 1-2
NOTMYECKMX LIAroB ¢ 0Mopor Ha 1-2 n3yyeHHbIX CBOMCTBA (DU3NYECKNX SBNEHWIA, PU3NYECKMX 3aKOHOB U
3aKOHOMEPHOCTEA;

pellaTb pacyéTHble 3agaun B 2—3 [elCTBMS, UCMOMb3ysa 3aKOHbI U (hOpPMY/ibl, CBS3bIBaOLME (DU3NYECKME
BE/IMYMHbI: HA OCHOBE aHa/M3a YCM0BWA 3af4ayn 3anucbiBaTb KpaTKOe YC/OBME, BbISIBNATb HEAOCTAaTOK
JaHHbIX 415 PeLUeHNs 3aaaqu, BbIoMpaTb 3aKOHbI U (hOpMY/bl, HEO6X0AMMbIe AN eé peLleHns, NPOBOANTbL
pacyéTbl N CpaBHMBATb NONYYEHHOE 3HAUYEHNEe (HN3NYECKOI BENNYNHDBI C U3BECTHBIMW AaHHbIMU;
pacrno3HaBaTb MPO6/eMbl, KOTOPblE MOXHO PEWWTb MNPU MOMOLLM (PU3NYECKUX METOAOB, MCMOMb3ys
onucaHne MCCNefoBaHNsA, BblAENATb MPOBEPSEMOe NPeANosioXKeHWe, OLEeHMBaTb MPaBM/IbHOCTb NOpsaKa
NPOBeAEHNA NCCNef0BaHNA, AeNaTb BbIBOAbI;

NPOBOANTbL OMbITbl MO HABGMOAEHNIO (DU3NYECKUX ABMEHUA UM (DU3NYECKUX CBOMCTB Ten (KanunnsipHble
SBNEHNS, 3aBUCUMOCTb [aBfieHns Bo3ayXa OT ero 06bEMa, Temneparypbl, CKOPOCTW NPOLEcca OCTbIBAHNSA W
HarpesaHvs Npu U3Ny4eHWM OT LiBETa M3/yyatoLlein (NornoLwjatoLein) NoBepXHOCTH, CKOPOCTb UCMapeHns
BOAbl OT TeMmmepaTypbl XUAKOCTU M MoWwaan eé NoBepXHOCTU, 3MeKTpU3aums Tenl U B3auMOoAelicTBume
ANEKTPUYECKNX 3apsfoB, B3aMMOAENCTBME MOCTOSHHLIX MarHUTOB, BU3yaM3aUMs MarHWTHbIX MNONeN
MOCTOAAHHbIX MarHWTOB, AEWCTBUA MarHUTHOrO MO Ha NPOBOAHMK C TOKOM, CBOWCTBA 3/1IeKTPOMarHuTa,
CBOICTBA 3/1EKTPOABMraTeNsi MOCTOSAHHOrO TOKa): (POpMYy/NMpoBaTb MNPOBEPSEMbIE  MPEAMNONOKEHNS,
cobupaTb YCTaHOBKY M3 MpPeAsioXKeHHOro 060pyA0BaHMS, OMNUCbIBaTb XOf OMbiTa U (HOPMYIMpPOBaThb
BbIBOAbI;

BbIMOMHATL MPAMbIE  M3MEPEHUst TemnepaTypbl, OTHOCUTENIbHOM BNaXHOCTW BO3AyXa, CW/bl TOKa,
HanpsHXKeHWst C MCMOMb30BaHMEM aHa/IOroBbIX MPUOGOPOB M AATUMKOB (PU3NYECKMX BEIMYMH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHWIA C YH4ETOM 3aaHHON abCONKOTHON MOrPEeLLHOCTY;

NPOBOANTb WCCNeOBaHNE 3aBUCUMOCTU OAHOW (DM3NYECKON BENYMHBI OT APYrOi C MCMONb30BaHNEM
NPAMbIX M3MepeHuin (3aBUCUMOCTb COMPOTMBNEHUS MPOBOAHMKA OT €ro AAMHbI, NAOWaan MornepeyHoro
CeYeHMst 1 yAenbHOro ConpoTUBEHMS BELLLECTBA NPOBOAHMKA, CUbl TOKA, MAYLLEro Yepe3 MPOBOAHNK, OT
HanpsbkKeHMsi Ha MNPOBOAHMKE, WCCMefoBaHMe MOCNeA0BaTeNbHOMO W MapanienbHOro  COeAMHEHWUI
MPOBOAHMKOB): MMaHMPOBaTh WCCNefoBaHWe, cobmpaTb YCTaHOBKY W BbINOMHATL WM3MEPEHUs, Cresys



NPeasIoXKEHHOMY MaHy, (UKCMPOBaTb pe3yNbTaTbl NOMYYEHHOWN 3aBUCUMOCTY B BUAe Tabnuw, v rpagmkos,
[enatb BbIBObI M0 pe3ynbTaTaM UCCNef0BaHus;

MPOBOAWTL  KOCBEHHble U3MepeHUs  (M3nYecKUxX BennumH (yaenbHas  TernsoéMKOCTb  BELLECTBa,
COMPOTWB/EHNE MPOBOAHMKA, paboTa M MOLYHOCTb 3/1IEKTPUYECKOTO TOKA): MIaHUpPOoBaTb WU3MEPEHMS,
cobumpaTb 3KCNepUMEHTa/IbHYKO YCTaHOBKY, CMefys MPefnoXeHHOW WHCTPYKUMKU, U BbIYUCIATL 3HAYEHWe
BE/IMYUHBI;

cobntogaTh npasmna TEXHUKM 6e30MacHoOCTM Npu paboTe ¢ nabopaTopHbIM 060pYA0BaHUEM;
XapaKTepu30BaTh MPUHLMMbLI LeCTBUS N3YYeHHbIX NPUOOPOB Y TEXHWUYECKMX YCTPOMCTB C OMOPONM Ha UX
onucaHus (B TOM uuCfie: cuUcTeMa OTOM/EHUS [OMOB, TMrpPOMETP, napoBas TypbuHa, amnepmerp,
BOMIbTMETP, CYETUMK 3/IEKTPUYECKOA 3HEpPrun, 3MeKTPOOCBETUTENbHbIE NPUOOPbI, HarpeBaTe/lbHbIe
3NeKTPoONpubopbl  (NPUMeEPbI), 3MNEeKTPUYECKME NPEeLOXPaHUTENN, 3NEKTPOMArHUT, 3M1eKTPOABUraTe/lb
MOCTOAHHOIO TOKa), UCMOMb3Ys 3HaHUA O CBOMCTBAX (PU3NYECKMX ABMIEHUA U HEOOXOAMMbIE (DU3NYECKME
3aKOHOMEpHOCTH;

pacno3HasaTb NPOCTble TEXHUYECKNE YCTPOWCTBA U U3MEePUTESIbHbIE MPUOOPLI N0 CXeMaM M CXeMaTUYHbIM
PUCYHKaM (XKMAKOCTHbIA TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUraTe/lb BHYTPEHHErO CropaHus,
3M1EKTPOCKOM, peocTaT), COCTaBNATb CXEMbI 3MIEKTPUYECKUX Lienei ¢ nocneaoBaTesibHbIM 1 NapainenbHbIM
COeAMHEHVEM 3/IEMEHTOB, pa3Nnyas YCOBHble 0603HAYEHNS 31EMEHTOB 3/IEKTPUYECKUX Lieneil;

NPUBOAUTL NPUMepb! (HaXOAWTb MHGOPMaL Mo O NprYMepax) NPaKTUYeCKOro UCMosb30BaHUs PU3NYECKIX
3HaHWI B MOBCEAHEBHOW >XM3HW [Ans obecnevyeHns 6Ge3onacHOCTM Npu obpalieHun ¢ npubopamn u
TEXHWYECKMMUN YCTPOMCTBaMW, COXPaHEHUSA 340POBbA U COG/IOLEHNS HOPM 3KO/OMMYECKOro NnoBefeHns B
OKpY>KatoLLel cpefe;

OCYLLLECTB/IATL MOWUCK WH(OpMaLUM (U3NYECKOTO CofLepXaHus B WHTepHeTe, Ha OCHOBE MMELLUXCS
3HaHWIA M NYTEM CpPaBHEeHWS AOMNOMHUTENbHbIX WUCTOYHMKOB BbIAENATb MH(OPMALMIO, KOTOpas ABMSETCS
MPOTUBOPEUNBOM U MOXKET ObITb HELOCTOBEPHOW;

MCNOMb30BaTb MPU  BbIMNOHEHUM Y4YeOHbIX 33faHWin  Hay4HO-MOMNYNSPHYH NUTepaTypy (r3nyeckKoro
COZlepXXaHusl, CripaBOYHble MaTepuanbl, Pecypcbl ceTu VIHTepHeT, BnageTb NpuéMamMn KOHCMEKTUPOBaHMS
TeKcTa, NpeobpasoBaHns MH(OPMaLLMK M3 OLHOIN 3HAKOBOM CUCTEMbI B APYrYHO;

co3gaBaTb COOCTBEHHbIE MWUCbMEHHbIE W KpaTKue YCTHble COo06LWeHns, 0606uWas uHhopMaumo u3
HECKO/IbKMX WCTOYHUKOB (PU3NYECKOr0 COAEepXaHus, B TOM 4ucie NyoavyHO NpeLcTaBnsTb pe3ynbTaTbl
MPOEKTHOM WM UCCNe[0BaTeNlbCKOA [eATeNIbHOCTM, MPU 3TOM TPamMOTHO WCMO/b30BaTh U3YUeHHbI
NOHATMIHBIVA annapaT Kypca (Pr3nKK, CONPOBOXKAATb BbICTYMNIEHNE NPEe3eHTaLMeN;

Mpy BbINOSIHEHUN YYeBHbIX MPOEKTOB W NCCMeL0BaHUI (IM3UYECKUX MPOLLECCOB pacnpesensTb 0653aHHOCTI
B rpynne B COOTBETCTBMW C MOCTaB/EHHbIMM 3afavyamu, CNeauTb 3a BbINOMHEHWEM MaHa AeNCTBUIA Y
KOPPEKTNPOBaTb €ro, afekBaTHO OLIeHMBaTb COOCTBEHHbIV BKMaf B AEATENbHOCTb FPyMMbl, BbICTPaMBaTh
KOMMYHUKaTUBHOE B3aIMOAENCTBME, MPOSB/SASA FOTOBHOCTb paspeLlaTb KOHINKTBI.

K KoHUy 06yyeHusi B 9 kuracce NpegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE A0/MKHbI OTPaXKaTb
ChOpPMMPOBAHHOCTb Y 0BYHAOLLMXCA YMEHWNIA:
MCNONb30BaTb MOHATMS: CUCTEMa OTCYéTa, MaTepuanbHas TO4YKa, TPaekTopusi, OTHOCUTENbHOCTb
MEXaHMYecKoro [ABWMXKeHMs, aedopmaums (ynpyras, nnactuyeckas), TPeHWe, LEeHTPOCTPeMUTENbHOe
YCKOpEHMe, HEeBECOMOCTb W MEeperpysku, LEHTP TSHKECTM, abCOMOTHO TBEPAOE Teno, LEHTP TAXKECTM
TBEPAOro Tena, paBHOBECME, MEXaHUYeCKMe KOonebaHUs W BOMHbI, 3BYK, WH(Pa3BYK W YNbTPasBYK,
3NEKTPOMarHMTHbIE BOMHbI, LWKana 3M1eKTPOMarHWTHbIX BOJSIH, CBET, G/M30PYKOCTb M Aa/lbHO30PKOCTb,
CMEKTPbI UCMYCKaHWUA 1 NOTNOLLEHWS, anbda, 6eTa- U raMma-n3nyyeHns, U30ToMbl, AepHas SHEPTeTUKa;
pasnnyatb SBMEHUS (PaBHOMEPHOE W HepaBHOMEPHOE NPSMONVHENHOE [BMXKEHWNE, PaBHOYCKOPEHHOE
NPSAMONMHEIHOE  ABWKEHME, CBOOOAHOE MafeHne Tes, PaBHOMEPHOE [BMXKEHWE MO OKPY>XXHOCTHU,
B3aMMO/ENCTBME Tesl, PeakTUBHOE [BWKEHME, KonebaTeNbHOe [BUKEHME (3aTyXatole U BblHY)KAEHHbIe
KonebaHus), pe3oHaHC, BOSIHOBOE [BWKeHMWe, OTpaKeHWe 3BYKa, MNPSMOSIMHENHOe pacrpoCcTpaHeHwe,
OTpaXeHue W NpenomsieHne CBeTa, MOJIHOe BHYTPEHHee OTpaXKeHMe CBeTa, pasnoXxeHue 6enoro ceeta B



CMEKTP W C/IOXKEHWEe CMEeKTPasibHbIX LBETOB, [AWCMEPCUA CBETa, eCTeCTBEHHas pPafMOaKTUBHOCTD,
BO3HWKHOBEHWE JINHENYATOr0 CMEKTPa M3/y4eHUs) MO OMUCaHMI0 UX XapaKTepHbIX CBOWCTB M Ha OCHOBe
OMbITOB, JEMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOe SB/IEHNE;

pacro3HaBaTb MNPOSAB/EHME W3YUYEHHbIX (U3NYECKUX SBMEHUIA B OKpyXatowem mMupe (B TOM 4uche
(hn3nyeckme SBNEHNA B NPUPOLE: NPUINBLI U OT/IMBbI, ABMXKEHWe nnaHeT COMHEYHOW CUCTEMbI, peaKTUBHOE
ABWKEHVE XMBbIX OpraHn3moB, BOCMPUSATHE 3BYKOB YXMUBOTHbLIMU, 3EM/IETPSICEHME, CENCMMUUYECKME BOJHBI,
LyHamK, 3X0, LBeTa Tef, OMTUYECKMe SBNEeHMS B npupoge, 6uonormyeckoe [AencTBMe BUAMMOrO,
YNbTPahMONeTOBOr0 U PEHTFEHOBCKOrO M3/yYEHWA, €CTECTBEHHbIN PafuMoaKTUBHLIA (DOH, KOCMUYECKUe
Ny4n, PagnoakTVBHOE W3NYy4YeHME MPUPOLHbLIX MUHEpasioB, AeNCTBME PafMOoaKTUBHbLIX W3MyYeHWUn Ha
OpraHv3M YesioBeka), Mpy 3TOM NEepPeBOAUTL MPaKTUYECKYHO 3afady B Y4ebHYH0, BbIAeNATb CYLLECTBEHHbIE
CBOICTBA (NPM3HaKKM) hU3NYECKNX SBNEHNIA;

OMUCbIBaTb U3y4YeHHble CBOCTBA TeN U (BU3MYECKUe ABMIEHUS, NCMOMb3YA PU3NYECKMEe BENNUMHDI (CPeaHSS
N MIHOBEHHas CKOPOCTb Tena Nnpv HepaBHOMEPHOM ABWXKEHUMW, YCKOPeHUe, nepemeLLeHne, NyTb, YrioBas
CKOpPOCTb, CWMa TPeHUs, cuia YnpyrocTu, Cuna THKECTW, YCKOpeHue CBOOOLHOro MafeHus, Bec Tena,
UMNYNbC Tena, UMMYNAbC CW/bl, MexaHuWyeckas paboTa M MOLLHOCTb, MOTeHUManbHas 3Heprus Tena,
MOLHATOr0 Haf, NOBEPXHOCTHLHO 3eMJIN, MOTEHUMaIbHAsA 3HEPTUA CXKATOM NPY>KUHbI, KNHETUYECKas 3Heprus,
MoJIHas MeXaHW4eckas 3Heprus, nNepuos 1 Yactota KonebaHui, 4MHa BOHbI, TPOMKOCTb 3BYKa M BbICOTA
TOHa, CKOPOCTb CBeTa, MOKasaTe/lb MPEIOMIEHUs Ccpefbl), NPV OMNWCaHWW MpaBW/IbHO TPaKTOBaTb
(PM3NYECKMIA CMBIC/T UCMOMb3YEMbIX BENIMUMH, 0603HAYEHUSA U eAMHULbI (PU3NYECKUX BEIMYMH, HAXOAUTb
(hopMyribl, CBA3bIBAKOLUME AaHHYH (DU3UYECKYID BENMUMHY C APYrMMW BENNYMHAMKU, CTPOUTb rpadurKm
N3YYEHHbIX 3aBUCMMOCTEN (IU3NYECKNX BENNUNH;

XapaKTepr30BaTb CBOMCTBA Tes, (PU3NYECKME SBNEHNSA M NPOLLECCHI, MCMO/b3Ys 3aKOH COXPaHEHUS SHEPTUN,
3aKOH BCEMUPHOr0 TArOTEHUSA, NPUHLMN CYNepno3vuumn Cu, NPUHLUMN OTHOCUMTENbHOCTU ["anunes, 3aKoHbI
HblOTOHa, 3aKOH COXpaHeHWs MMMY/bCa, 3aKOHbI OTPAXKEHUA U MPENOMIEHNA CBETa, 3aKOHbl COXPaHEeHUs
3apAf0BOro M MaccoBOro YmMcen Mpu AAepHbIX peakuusax, npyv 3TOM [aBaTb C/IOBECHYHO (HOPMY/IMPOBKY
3aKOHa 1 3anuncblBaTh ero MaTemMaTny4eckoe BblpaXKeHue;

006BACHATL (PU3MYECKME MPOLECChl M CBOMCTBA Te/fl, B TOM YMCNEe W B KOHTEKCTE CUTyauui NpakTUKO-
OPVMEHTUPOBAHHOIO XapakTepa: BbIABATb NPUUYUHHO-CNEACTBEHHbIE CBA3W, CTPOUTbL OOBbACHEHWE U3 2-3
NOTMYECKMX LIAroB C OMOpoK Ha 2—3 U3YUeHHbIX CBOWCTBA (DU3NYECKMX ABMEHWNIA, (IN3NYECKMX 3aKOHOB U/
3aKOHOMEPHOCTEN;

peLuaTb pacyéTHble 3agaun (onuparoLmecs Ha CUCTeMY U3 2—3 YpaBHEHWIA), MCNOMb3YS 3aKOHbI U (POPMY/ibl,
CBA3bIBAKOLLME (IM3NYECKME BENMUMNHDBI: HA OCHOBE aHanM3a YC/OBUS 3afa4un 3anncbiBaTb KpaTKoe YC/oBue,
BbISIBNIATL HefOCTaloLWMe UM U30bITOYHbIE [aHHble, BbIOMPaTb 3aKOHbI U (DOPMY/ibl, HEOOXOAMMbIE ANA
peLleHns, MPOBOAMTb PacyéTbl U OLEHMBATb PEATUCTUYHOCTb MOJTYYEHHOrO 3HAYeHUs (U3NYECKON
BE/IMYUNHBI;

pacro3HaeaTb MPOo6/eMbl, KOTOPble MOXHO PeWnTb MPU MOMOLM (PU3NYECKUX METOLOB, WCMO/b3ys
onucaHne MCCNeaoBaHNs, BblAENATb MPOBEPSEMOe MNPEeANOoXKeHMe, OLEeHMBaTb MPaBMIbHOCTb NOpsaKa
NPOBeAEHNA UCCNefoBaHNA, AenaTb BbIBOAbI, MHTEPMPETUPOBATL Pe3y/bTaTbl HAONOAEHNIA U OMbITOB;
NPOBOAMTb OMbITbl MO HAGMOAEHUIO (DU3NYECKUX SBNEHWIA UM (U3NYECKUX CBOMCTB Ten (M3y4eHwue
BTOPOro 3akoHa HblOTOHA, 3aKOHa COXPaHEHUS 3HEPTrUM, 3aBMCUMOCTb Nepuoda KonebaHnin Npy>XXMHHOIOo
MasTHMKa OT MacCbl rpy3a 1 XECTKOCTU MPYXWHbI 1 HE3aBUCUMOCTb OT aMMnIMTYAbl MablX KonebaHwui,
NPAMOSIMHEHOE  PacrpoCTPaHeHWe CBETa, Pas/iokeHWe 6efloro cBeTta B CMEKTP, W3y4YeHue CBOWCTB
1n306paXkeHNs B NIOCKOM 3epKasne M CBOWCTB M3006paxXeHUsi NpeaMeTa B cobupatoLLelnt NnH3e, HabnaeHmne
CMNOLHbIX W IMHENYATbIX CNEKTPOB U3/yYeHUs): CaMOCTOSATENIbHO COOMPaTh YCTaHOBKY U3 U30bITOYHOIO
Habopa 060py0BaHMSA, ONMCLIBATb XOf OMNbITa U €ro pe3ynbTaThbl, POPMYNIMPOBaTb BbIBOAbI;

NPOBOANTb MPU HEOOXOAMMOCTY CEPUID MPAMbIX U3MEPEHWIA, OMPEAEnss CpefHee 3HaYeHVe M3MepsieMoi
BEIMYMHBI ((hOKYCHOE pacCTOsiHME cobupatoLleid NmMH3bl), 060CHOBbLIBaTb BbIGOP Crocoba WM3MepeHus
(M3mepuTenbHOrO Npubopa);



NPOBOAWTL WCCNef0BaHME 3aBUCUMOCTEN (PU3NYECKMX BENIMYMH C UCMO/b30BaHUEM MPAMbIX M3MEPEHWiA
(3aBMCMMOCTb MYTW OT BPEMEHW NPV PaBHOYCKOPEHHOM [BVXXEHWW 6e3 HayaslbHOM CKOpPOCTW, nepuoja
KonebaHWin MaTeMaTU4yecKoro MasTHMKa OT [J/IMHbl HUTKW, 3aBUCMMOCTMW Yr/la OTPaXeHus CBeTa OT yria
nageHns 1 yrna npesoMaeHns oT yrnia nageHuns): nnaHMpoBaTb UCCnefoBaHne, CaMOCTOATE/IbHO COOMpaTh
YCTaHOBKY, (DMKCMPOBaTb Pe3y/nbTaTbl MOMYYEHHON 3aBUCUMOCTU (PU3NYECKMUX BENNYUH B BUAe Tabnul v
rpagmkoB, fenaTb BbIBOAbI MO pe3ynbTaTtam UccnefoBaHus;

NPOBOAUTb KOCBEHHbIE W3MEPEHWNS (PU3NYECKMX BENNYMH (CPeAHss CKOPOCTb W YCKOpeHue Tena npu
PaBHOYCKOPEHHOM [JBWXEHUW, YCKOPEeHMe CBOOOAHOr0 nafeHus, XECTKOCTb MPYXWHbI, KO3((PULMEHT
TPEHWS CKOMbXEHNS, MeXaHUYeckas paboTa U MOLLHOCTb, YacToTa 1 Nepuog KonebaHunin MaTemMaTuyeckKoro
N NPY>KMHHOIO MasTHMKOB, ONTMYeCKas Ccuia CoOMparoLLeil MH3bI, PaguoakTUBHBIA (DOH): NiaHMpoBaTb
M3MepeHnsi, cobupatb IKCMEPUMEHTA/IbHYIO YCTAHOBKY W BbINOHATL U3MEpeHUs, Creaya npeasioXKeHHOw
WHCTPYKLUMK, BbIMUCNATL 3HAYeHVEe BeNNYMHBLI WM aHaIM3MpPOoBaTb MOMyYeHHble pPe3ynbTaTbl C YYETOM
3aJaHHO MOrpeLIHOCTN N3MEPEHNIA;

cobntogaTh npasmna TEXHUKM 6e30MacHoOCTM Npu paboTe ¢ nabopaTtopHbIM 060PYA0BaHUEM;

pasninyatb OCHOBHblE MPU3HAKM U3YYEHHbIX (U3NYECKUX MOJeNeil: matepuasbHas Touka, abContTHO
TBEpPLOE TeNo, TOYEUHbI WCTOYHWK CBETa, flyd, TOHKAas NMH3a, NiaHeTapHas MOAe/b atoMa, HYK/IOHHas
MOZe/b aTOMHOI 0 A4pa;

XapaKTepn30BaTh MPUHLMMbLI LeCTBUS M3YYeHHbIX NPUOOPOB 1 TEXHWUYECKUX YCTPOMCTB C OMOPON Ha UX
onucaHus (B TOM Yncne: CIMLOMETP, AaTUNKM NONOXEHWS, PAaCCTOSAHUA N YCKOPEHUSA, pakKeTa, 3X0/0T, O4KM,
nepuckon, hotoannapart, ONTUYECKNE CBETOBO/bI, CEKTPOCKON, A03MMETP, KaMepa BuibcoHa), Ncnonb3ys
3HaHWA 0 CBOMCTBAX (HM3NYECKUX ABMIEHWI 1 HEOOXO0AMMbIE (PU3NYECKME 3aKOHOMEPHOCTH;

MCNONb30BaTb CXEMbl M CXEMATMYHbIE PUCYHKM W3YYEHHbIX TEXHUYECKUX YCTPOWCTB, WM3MEPUTENbHbIX
NPUOOPOB M TEXHONOIMYECKMX MPOLECCOB MPU PELLEHNM Y4eOHO-NPaKTUYECKNX 3aday, ONTUYECKME CXEMbI
AN NOCTPOEHUS N306paXKeHNIA B MIOCKOM 3epKasie 1 cobupatoLlelt NNH3e;

NPUBOAUTL NPUMepb! (HaXOAWTb MHGOpMaL Mo 0 NprYMepax) NPaKTUYeCKOro UCNosb30BaHUs U3NYECKIX
3HaHWI B MOBCEAHEBHOM XXWM3HW [Ns ob6ecnevyeHUs 6Ge3onacHOCTM Npu obpalleHun ¢ npuéopamn u
TEXHWUYECKMMU YCTPOCTBAMW, COXPaHEHUS 340POBbSA U COGMIOAEHNS HOPM 3KONOrMYECKOro noBefeHus B
OKpY>KatoLLel cpeae;

OCYLLECTBNIATb MOUCK MH(OPMaLMK (IU3NYECKOro cofepKaHus B VIHTepHeTe, caMOCTOSATENbHO POPMYInpPYS
MOUCKOBbIN 3anpoc, HaxoAuTb MYTW ONPeAeneHns AOCTOBEPHOCTU MOMYYEHHOW MH(OpMauUMM Ha OCHOBe
NMEHOLLMXCS 3HAHWI U JOMOHUTENbHbIX UCTOYHWKOB;

MCNONb30BaTb MNPV BbIMNOIHEHUN YYEOHbIX 3afaHWin  Hay4HO-MONYNAPHYI0 NUTEpaTypy (MU3NMYecKoro
COZlepXXaHusl, CripaBOYHble MaTepuasbl, Pecypcbl CeTn HTepHeT, BNageTb NpuéEMaMn KOHCMEKTUPOBaHMUA
TeKCTa, NpeobpasoBaHns MH(OPMaLLMK M3 OLHOIN 3HAKOBOW CUCTEMbI B APYrYHO;

co3daBaTb COOCTBEHHbIE MUCbMEHHbIE WM YCTHbIE COOOLLEHMS Ha OCHOBE WHMOPMaLMM 13 HECKONbKMX
MCTOYHUKOB  (hM3MYECKOr0  cofepXkaHusi, My6nMYHO NpefcTaBnsTb  pe3ynbTaTbl  MPOEKTHOM  Unn
nccneaoBaTelbCKOV AeATeNIbHOCTU, MPY 3TOM FPaMOTHO MCMO/b30BaTb M3YUYeHHbI NOHATWUIAHBIA annapaTt
N3y4yaemoro pasgena (M3MKuU 1 CONPOBOXAATb BbICTYMN/NEHWE Mpe3eHTaumein ¢ y4éTOM O0COBEHHOCTEN
ayauTOpPVM CBEPCTHUKOB.



7 KJIACC

TEMATHYECKOE IINTAHUPOBAHUE

Ne | HavmeHoBaHWe pa3fienos 1 TemM NPorpammb
n/n

KonnyectBo YacoB

Bcero

KOHTpO/bHbIe
paboThbl

MpakTnyeckme
paboThbl

OCHOBHbIE BUfbI ieATE/IbHOCTY

DNeKTPOHHble (LnthpoBbie)
06pa3oBaTe/ibHble Pecypchbl

Paznen 1.®@u3uka u e€ pojib B NO3HAHMU OKPY/KAIOLIEr0 MUpa

1.1 | dusmKa - HayKa o0 npupoae

2

BbisiBNeHVE pasnMumii- Mexay (QuanyHecKumn 1
XvMuyeckummunpespateHmamu (MC — xumus).
PacnosHaBaHue W Krnaccuukaums Quanyecknx
ABNEHNIA:MEXaHNYECKMX, TENMoBbIX,
3NEKTPUYECKMX, MarHUTHBIXW CBETOBbIX.
HabntogeHne 1 onucaHmne GU3NYeCcKnX SBeHNI

bubnunoteka LLOK
https://m.edsoo.ru/7f416194

1.2 | ®un3nyeckne BeNUUNHBI

Onpepenexve LieHbl feneHuns LWKabl
n3MepuTeNnbHOro Npubopa.

M3mepeHuve NNHEAHBIX pa3mepos Ten
MNPOMEXYTKOB BPEMEHIC YYETOM MOFPELLHOCTEIA.
V3mepeHue 06bEMA XKNAKOCTU U TBEPAOro Tena.
M3mepeHuve Temnepatypsl npu nomMoLuu
YXWAKOCTHOrO TepMomeTpa n JaTtumnka
Temnepartypbl.

BbIMosHeHMe TBOPYECKMX 3afaHWili No  NOUCKy
CMOCO60B U3MEPEHMS HEKOTOPbIX  (PU3NYECKNX
XapaKTepuUCTuK, HanpumeppasMepoB  MablX
06beKTOB (BOJIOC, MPOBO/IOKA), YAANEHHbIX

Bubnmoteka LIOK
https://m.edsoo.ru/7f416194

1.3 | EcTecTBeHHOHaY4HbI1 MeTO/ NO3HaHMS

BblaBWKeHVE runoTe3, OOBACHAIOWMX MNPOCTbIe
SIB/IEHMA, HaNpumep:

— TMOYeMy OCTaHaB/IMBAETCA [BUXYLLeecs Mo
rOPU30HTa/IbHOMOBEPXHOCTM TENO;

— MOoYeMy B XapKyto NOrofy B CBET/ION ofexae
npoxnagHeii, Yem B TEMHOIA.

MpepnoxeHne cnoco60B NMPOBEPKMN rMMOTe3.
MpoBefeHVe wccnefoBaHUA NO MPOBEPKe Kakoii-
nnbo runoTesbl, HanpuMep: AalbHOCTb MONéTa
LUap1Ka, NYLEHHOro rOpU30HTaNIbHO, TeM 6onbLLE,
yeM 60sIbLLE BbICOTA MYCKA.

MocTpoeHne npocTedwnx Mogenein (U3NYeCKUX
SIBMIEHWI(B BMAE PUCYHKOB WK CXEM), Hanpumep
nasieHve npeamMeTa; npsAMoIMHenHoe
pacnpocTpaHeHve ceeTa

Bubnuoteka LIOK
https://m.edsoo.ru/7f416194

Paspnen 2.11lepBoHayanbHbIe CBeACHHSI O CTPOCHUH

BelIeCrea

2.1 | CTpoeHwue BeLlecTBa

1

HabnogeHne M WHTepnpeTauyst  OMbITOB,
CBUAETENbCTBYIOLMX06 — aTOMHO-MONEKYNAPHOM

Bubnmoteka LIOK
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

CTPOEHMM BELLECTBA: OMblTbl C PAaCTBOPEHUEM
pasfINYHbIX BELLECTB B BOJE.

OueHKka pa3vepoB aTtoOMOB W MONEKYN C
ncnonb3oBaHMeM oTorpaduii, NOAYYeHHbIX Ha
aTOMHOM CW10BOM MuKpockone (ACM).
OnpefieneHne pasmepos MabIX Ten

2.2 | OBmKeHre 1 B3aMMOAENCTBME HacTuLy HabniogeHne 1 00bscHeHWe  6poyHOBCKoro | bubnmnoteka LIOK
BELLECTBA [BVKEHUSA 1 ABNEHS ANddy3un. https://m.eds00.ru/7f416194
MpoBeseHve 1 06BLACHEHWE  OMbITOB MO
HabM0eHNIO TEMIOBOropacLUMpPeHns ra3os.
MpoBeseHve 1 06BLACHEHWEe  OMbITOB MO
06HapYXXEHVIO CUIMONIEKYNSPHOTO MPUTSXKEHUSA U
OTTaNKMBaHNS
2.3 | ArperaTHble COCTOSAHNSA BeLLecTBa OnwcaHue (C MCNob30BaHMEM MPOCTLIX Modeneid) | bubnmoteka LIOK

OCHOBHbIXPa3/IN4niA B CTPOEHWW Fa30B, XWAKOCTEN
W TBEPAbIX Ten.

OO6bACHEHME Masoin CXXMMaeMOCTU XXUAKOCTE ©
TBEPAbIX TEN,060/bLLON CXKMMAEMOCTM ra3oB.
O6bsACHeHMe CoXpaHeHUs (hopMbl TBEPAbIX Ten ”
TEKY4YeCTVXXUAKOCTH.

MpoBeAeHVe ONbITOB, AOKa3blBalOWMX, YTO B
TBEPAOM COCTOSIHUM BOAblI YacTULbl HaxogaTcs B
cpegHeM Jablue gpyr oT  apyra(naoTHOCTb
MEHBLLE), YEM B XKMAKOM.

YCcTaHoB/EHWE B3aVIMOCBS3M mexay
0COOEHHOCTAMU arperaTHbIX COCTOSIHWIA BOAbI W
CYLL,ECTBOBaHUEM BOAHbIX OPraHU3MOB

(MC — 6uonorus, reorpagus)

https://m.edsoo.ru/7f416194

Paznen 3./IBu:keHne u B3auMojieiicTBae Tel

3.1 | MexaHN4ecKoe ABMKEHME WccnepoBaHve — paBHOMepHOro  ABWXeHWs U | bubnmnoteka LIOK
OnpeaeneHne eronprsHakos. https://m.edsoo.ru/7f416194
HabniofeHve  HepaBHOMEPHOrO  ABWXKEHUS  ”
onpegeneHve  erooTAMYWiA 0T PaBHOMEPHOrO
OBVDKEHMA.
PeLleHve 3afa4 Ha onpefeneHune nyTu, CKOPOCTU U
BPEMEeHMPaBHOMEPHOTO ABVXKEHUS.
AHam3 rpamKoB 3aBUCMMOCTU NYTU 1 CKOPOCTM
OT BPEMEHMU
3.2 | iHepuus, macca, NN10THOCTb O6bACHEHWe 1 NPOrHO3NMpoBaHue  ABNeHwid, | Brubnmoteka LLOK

06YCOBNEHHbIXUHEPLVEN, HanpuMep:  4To
MPOUCXOAMT  MPY  TOPMOXKEHUM  WJIMPE3KOM
MaHeBpe aBTOMOGWMS, MOYEMY  HEBO3MOXHO
MrHOBEHHOMPEKPATUTb ABWXEHWE HA BENOCUMELE
UMY caMoKaTe U T. [,

https://m.edsoo.ru/7f416194
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MposeneHve " aHanus OnbITOB,
LEMOHCTPUPYHOLLMX N3MEHEHVECKOPOCTH
OBWKEHWS Tena B pe3ynbTare AencTsma  Ha
Herogpyrux Ten.

PelueHve 3agay Ha onpefeneHne macchbl Tena, ero
06bEMa MNNOTHOCTH.

MpoBeaeHne " aHanm3 OnbITOB,
OEMOHCTPUPYHOLMX  3aBUCMMOCTb  M3MEHEHWS
CKOPOCTY Tefla 0T ero Macchl Npy B3aMOAENCTBIM
Ten. W3mepeHne Mmaccbl Tena  pas/iMYHbIMK
crnocobamu.

OnpefeneHne nNAOTHOCTW Tena B pesynbTate
N3MEPEHUNs ero Maccbl 1 06bEMa

3.3

Cwuna. Buabl cun

13

N3yueHne  B3aMMOfEWCTBMS ~ KaK  MPUYMHbI
M3MEHEHWSI CKOPOCTMTENA UK ero fedopmMaLyn.
OnuncaHne peasibHbIX CUTYyaLUWiA B3aUMOECTBUS
Ten C MOMOLLBIOMO/ENEA, B KOTOPbIX BBOAWTCA
MOHSATWE 1 N3006paXKEHUE CUNTbI.

WN3yyeHne cunbl  ynpyroctu.  VccnegoBaHue
3aBUCMMOCTV  CU/IbIYNIPYrOCT  OT  YA/IMHEHNS
PE3NHOBOIO0 LUHYpa UK MPYXXWHBI(C NOCTPOEHNEM

rpagmka).
AHaNM3 NpaKTUYecKUX CUTYyaLuil, B KOTOPbIX
nposiBnseTcafencTane cunbl ynpyrocTu

(ynpyrocTb Ms4a, KpOCCOBOK, BETOKAepeBa 1 ap.).
AHanm3  CUTyauwil, CBSI3aHHbIX C  SIB/IEHUEM
TAFOTEHUS.

OO6bACHeHME OpPOWTANBHOIO ABVMXKEHMSI MNAHET C
NCMO/b30BaHUEM SBEHUS TAFOTEHMA W 3aKOHa
nHepumn (MC — acTpoHomMus).

W3mepeHue Beca Tena ¢ MOMOLLbIO AMHAMOMETpA.
OB60CHOBaHMEITOro CNoco6a U3MepeHus.

AHanu3 1 MoAenMpoBaHve ABEHNS HEBECOMOCTY.
3KcnepumMeHTabHOe nosyyeHve npasuna
C/TOXKEHWSI  CWJI,HAMpaBfeHHbIX  BLOMb  OAHOM
NpSMOIA. Onpegenexme
BE/IMYMHBIPaBHOAENCTBYIOLLEN CUI.

WN3yueHne cunbl TPEHUS CKOJIbXEHUS U CUSb
TPEHWS MOKOS.

ViccrnegoBaHve 3aBUCUMOCTU  CUSIbI TpEHNA OT

cunbl LaBNeHusAm CBOICTB TpyLLMXCS
MOBEPXHOCTEIA.

AHanM3 MpaKTUYeCKUX CUTyauuil, B KOTOpPbIX
nposienseTcafelicTBMe cunbl TpeHus,

MNCMNONb3YHTCA Cnocobbl eé YMEHbLUEHNA NN

Bubnmoteka LIOK
https://m.edsoo.ru/7f416194
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yBeNMueHUs (KaTaHWe Ha J/bbkaX, KOHbKax,
TOPMOXEHNE aBTOMOGWS, 1CMNO/b30BaHNe
NOAWMNMHNKOB, MNNaBaHWEBOAHbIX >KUBOTHbIX W
ap.) (MC — 6uonorus).

PelweHve 3agay € MCnonb3oBaHueM Qopmyn Ans
pacyéTa CWUMbITSXKECTU, CWMbl YMNPYrocTh, CUMbI
TPeHWs

Pasnen 4./1aBjieHue TBEPABIX TeJl, JKMIKOCTEH U ra

30B

4.1

[asneHue. MNepefaya gaBneHns
TBEPALIMU TeNamu, XXUAKOCTAMU U rasamut

AHanm3 1 06bLACHEHME OMbITOB M NPAKTUYECKMX
CUTYaLWii,B KOTOPbIX MPOSABSETCA CWa AaBIEHNS.
O6ocHoBaHWe ~ CrOCO60B  YMeHblUeHUs U
YBENNYEHUA AaBNEeHMA.

M3yyeHne 3aBUCMMOCTY faBneHns rasa ot o6béma
1 TeMnepaTtypsbl.

M3yyeHne 0COGEHHOCTel Mepedayn  [AaBfeHus
TBEPALIMM  TENaMUKUAKOCTAMM M rasaMu.
O6ocHoBaHme pe3ynbTaToB
OMNbITOBOCOGEHHOCTAIMM  CTPOEHMA  BellecTBa B
TBEPLOM, XXNAKOMM ra3o06pasHOM COCTOSAHUSAX.
JKcnepyMeHTa/IbHOe  J0Ka3aTeNbCTBO  3aKOHa
Mackans.

PelleHve 3ajay Ha pacyér paeneHus TBEPLOro

Tena

bubnunoteka LLOK
https://m.edsoo.ru/7f416194

4.2

[laBNeHNE XNAKOCTM

VccnepoBaHve 3aBUCUMOCTU [aBNEHUS XXWUAKOCTH
OT [NTyOMHBIMOrPY>KEHWS U MNOTHOCTU XXWAKOCTH.
Ha6bntofeHve n 00bACHEHME
rmapocTaTuyeckoronapajokca Ha OCHOBe 3aKOHa
Mackana.

MN3yueHmne coobLLaroLLmMXCs COCYA0B.

PelueHve 3aay Ha pacyéT JaBneHus XUgKoCTy.
O6bACHeHNMe npvHUMNa JeicTBus
rMApaBINYecKoro npecca.

AHanM3 N 00bLSCHEHME MPAKTUYECKUX CUTYaLWid,
LEMOHCTPUPYHOLLMX NPosiBNIEHNE  [aB/EHUS
XMAKOCTM M 3akoHa  [lackans,Hanpumep
MPOLIECCOB B OpraHu3me mnpu F1y60KOBOAHOM
HbIpsiHUM (MC — 6uonorus)

Bubnuoteka LIOK
https://m.edsoo.ru/7f416194

4.3

ATmochepHOoe JaBneHne

3KcnepuMeHTanbHOe
aTMOChepHOro JaBneHus.
AHasM3 1N 06bACHEHME OMbITOB M NPAKTUYECKMX
CUTYaLMIA,CBA3aHHbIX C AeNCTBMEM aTMOCHEPHOro
[aBneHus.

OO6bACHEHME  CYLLECTBOBaHMA — aTMocepbl  Ha
3em/ie M HEKOTOPbIX NaHeTax um eé oTCyTCTBUA

06Hapy»xeHue

Bubnunoteka LIOK
https://m.edsoo.ru/7f416194
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Ha Apyrmx nnaHetax u JlyHe(MC — reorpagms,
aCTPOHOMUS).

OO6bACHEHME M3MEHEHUS NAOTHOCTM aTMocdepbl ¢
BbICOTOM 3aBMCMMOCTM aTMOCHEPHOrO AaBfieHUs
OT BbICOTBI.

PeweHne 3afjay Ha pacyéT  aTMOCHepHOro
[aBMeHNs.

V3yuyeHune ycTpoiicTBa 6apomeTpa-aHeponaa

4.4

[eficTBMe XXMAKOCTM 1 rasa Ha Norpy>KéHHoe
B HUX Teno

JKcnepuMeHTalbHOE  06GHapyXeHvne — AeicTBuA
YXWUAKOCTU U razaHa norpy>xéHHoe B HUX Teso.

OnpegeneHue BbIT/IKUBAtOLLEl cunbl,
[EeCTBYIOLLEN Ha TeN0,Morpy>XEHHOe B XXMAKOCTb.
MpoBegeHve 7 06CyxaeHne OnbITOB,

JLEMOHCTPUPYHOLLMX3aBMCMMOCTb BbITA/IKUBAKOLLET
CUNbl, [EACTBYHOLIEA HA TENOB >KWMAKOCTW, OT
06béMa MOrpy>KEHHO B XXMAKOCTb YacTu Tenan oT
MAOTHOCTM XXMUAKOCTH.

WccnepoBaHve 3aBUCUMOCTM Beca Tefla B Boge OT
06bEMaNorpy>XEHHOI B XXMAKOCTb YacTu Tena.
PeLLeHre 3aga4 Ha NPUMMEHEHNE 3aKoHa ApxuMeaa
1 yCNoBMAMAaBaHUs Ten.

KoHCTpyupoBaHue apeomeTpa nm
KOHCTPYVpOBaHWe  I0AKWW  onpefeneHve  eé
rpy3onoaLEMHOCTH

Bubnmoteka LJOK
https://m.edsoo.ru/7f416194

Pa3nes 5.PaGora u MOIIHOCTb. DHeprus

5.1

PaboTa 1 MOLLHOCTb

JKcnepuMeHTa/IbHOE OnpeseneHne MexaHU4ecKoi
paboTbl CUMLITSHKECTW NPU NafeHUn Tena u cunbl
TPeHus Npu paBHOMEPHOMMEPEMELLEHMN Tena no
ropy30HTa/IbHOM NOBEPXHOCTM.

PacuéT MoLWHOCTK, pa3BMBaeMOli Npy Nogbéme MNo
NecTHuLE.

PelleHVe 3afay4 Ha pacyéT MexaHU4ecKoli paboTbl

M MOLLHOCTH

Bubnmoteka LLOK
https://m.edsoo.ru/7f416194

5.2

MpocTble MexaHU3MbI

OnpefiefieHne  BbIMIPbIWA B CUle  MPOCTbIX
MEXaHM3MOB HarnpvMepe pblyara, MOABWMXKHOIO ©
HEMOABMXHOTr0 6/10KOB,HAK/TIOHHOM NAOCKOCTM.
WcenepnosaHuve ycnosus paBHOBECHSA Pblyara.
O6Hapy>keHue CBONCTB NPOCTbIX MEXaHW3MOB B
Pa3NNYHBIXMHCTPYMEHTaX W NPUCNOCOBNEHMSAX,
NCMOMb3yeMbIX B ObITyM TeXHWKe, a TaKke B
XMBbIX opraHnsmax (MC — 6uonorus).
JKCMepuUMeHTaNIbHOE  0Ka3aTeNbCTBO PaBeHCTBA
paboT NPUNPUMEHEHUN MPOCTLIX MEXaHW3MOB.
Onpepgenexve KM/ HaKNOHHOR M0CKOCTK.

Bubnmoteka LLOK
https://m.edsoo.ru/7f416194
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PelwleHne 3ala4 Ha MPWMEHeHWe nNpasmna
paBHoBecKs pblyara nHa pacyért Krj
5.3 | MexaHun4yeckas aHeprusa 6 1 1 OKCNepyMeHTalbHOe  onpefeneHne  M3MeHeHus | Bubnmnoteka LLOK
KUHETWYECKOM MOTEHLMANbHON 3HepruM  Tena | https:/m.edsoo.ru/7f416194
MpV ero cKaTbIBaHWM NOHAKIOHHOW NNOCKOCTH.
dopmynMpoBaHWe Ha OCHOBE  UCC/ief0BaHMA
3aKOHa COXPaHEHNAMEXaHNYECKOI SHEPTUM.
O6CyfeHVe rpaHny, NPUMEHMMOCTM  3aKOHa
COXPaHEHNSA3HEPT M.
PeweHne 3afja4 C WCMOMb30BaHMEM  3aKOHa
COXPaHEHWs 3HEPT M
OBLLEEE KO/IMYECTBO YACOB MO MPOrPAMME | 68 4 14
8 KJIACC
Ne HanmeHoBaHWe pa3genos 1 TeM MnporpamMmsbl KonnyectBo YacoB OCHOBHblE BUAbI fieSTENbHOCTH SNeKTPOHHbIe (LMthpoBbIE)
n/n Bcero | KoHTposbHble | MpakTuyieckume o6pasoBaTe/bHble pecypebl
paboThbl paboThbl
Pa3nen 1.TenyioBble ABJI€HUS
1.1 CTpoeHme 1 CBOWCTBA BelLlecTBa 7 HabntogeHve " WHTepnpeTauus onbITOB, | Bubnmoteka LLOK

CBUAETENLCTBYIOWMX06 ~ aTOMHO-MO/IEKYNSPHOM
CTPOEHUM BELLEeCTBa: OMbITbl C PacTBOPEHUEM
pas/INYHbIX BELLECTB B BOJE.

PewweHve 3aga4 NO OLUEHMBAHMID KO/MYecTBa
aTOMOB UM MONEKY/ B eAuHULIE 06bEMa BELLECTBA.
AHanm3 TekCTa [peBHWX aToOMWUCTOB (Hampumep,
(hparmeHTanoambl Jlykpeuus «O npupoge BeLleli»)
C W3M0XXEeHMeM 060CHOBaHW aTOMHOM TUMOTE3bI
(cmbicnoBoe  uTeHMe).  OueHKay6eanTeNbHOCTM
3TMX 060CHOBaHWIA.

OO6bsCHEHVE OPOYHOBCKOIO [ABWKEHUS, SBNEHMWA
Anddy3umMn  pasnnunin Mexxay HWMKW Ha OCHOBE
MOMIOXKEHWI  MONEKYNAPHO-KUHETUYECKOA Teopuin
CTPOEHUSI BELLIECTBA.

OO6bACHEHME OCHOBHbIX pasnynii B CTPOEHWM
rasoB, OKMAKOCTed 1 TBEPAbIX Ten ¢
NCMOMb30BaHMEM  MOMOXKEHWU  MOMEKYNSPHO-
KWUHETNYECKOI TEOPUW CTPOEHNS BELLECTBA.
MpoBedeHVe  OMbITOB no BbIpaLLVBaHMIO
KPUCTa/1/I0B MOBAPEHHOI COMM UM caxapa.
MpoBeaeHWe n 06bsICHEHME 0MbITOB,
JAEMOHCTPUPYHOLUMXKANUNNISIPHbIE  SIBIEHMS 1
SBNEHME CMaYMBaHUS.

https://m.edsoo.ru/7f4181ce
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OObACHEHME POMM  KaNUAMSIPHLIX SBNEHUIA  ANs
MOCTYNNEHUABOAbI B OpraHn3m pacteHuii (MC —
6ronorus).

HabntogeHve, npoBeaeHMe W 0ObSCHEHKE OMbITOB
no HabnoAeHWI0 TensoBOr0 paclUMpeHWs rasos,
YXVNAKOCTel 1 TBEPAbIX

Ten.

OO6bACHeHMEe coXpaHeHUsi Ob6bEMa TBEPAbIX Ten,
TeKy4eCTVXKMAKOCT (B TOM 4uWCre, pasHuUbl B
TEKy4YeCTV ANs pasHbIXXKNAKOCTEN), faB/eHUs rasa.
MpoBeseHWe OnbITOB, JOEMOHCTPUPYHOLLMX
3aBUCMMOCTb [aBfieHMs BO34yXa OT ero 06béma u
HarpeBaHma UM OXNKAEHNSA,N UX 06BSCHEHME Ha
OCHOBE aTOMHO-MOJIEKY/IIPHOTO YYEeHUS.

AHanM3 MNpakTUYeCKUX CUTyaumii, CBSI3aHHbLIX CO
CBOICTBAMMIa30B, XXNAKOCTEN 1 TBEPAbIX TeN

1.2

Tennoeble NPOLECCH

21

O60ocHOBaHVe Npasu N3MePeHNs TeMnepaTypbl.
CpaBHeHMe pas3MyHbIX CNOCO60B W3MEpPeHUs U
LUKan TeMnepaTypsbl.

Hab6ntogeHwve 7 00BbSICHEHME OnbITOB,
[AEMOHCTPUPYHOLLNXU3MEHEHME BHYTPEHHeA
3HEprMM Tena B pesy/bTaTe Tensonepeayn u
paboTbl BHELLHMX CUN.

HabntofgeHne 1 00bACHEHUE OMbITOB, 06CYXAEHNE
MPaKTUYECKUX  CUTyauuid,  AEeMOHCTPUPYIOLLNX
pas/inyHbIe BUZbI Tennonepegaqu:
TEen0MPOBOAHOCTb, KOHBEKLMIO, N3/TyUEHNE.
WccnepoBanHne — ABneHWs  TennoobmeHa  mpw
CMELLNBAHMMXOMOAHOW 1 ropsiyeit Boapl.
Hab6ntogeHuve YCTaHOB/IEHMA TEenn0BOro
PaBHOBECHSI MEXAYTOpsiYeil U X0NOAHOR BOAOIA.
OnpepgeneHve (M3MepeHUe) KonMYecTBa TeMoThl,
Mo/ly4eHHOroBoAOM Npu TeN006MEHe C HarpeTbIM
MEeTaIMMYECKUM LUTUHAPOM.

OnpegeneHue (M3mepeHue) YOENbHO
Tenn08MKOCTM BeLLeCTBa.

PeweHne 3afa4y, CBA3aHHbIX C  BbIYUCIEHWEM
KOMM4YecTBa TeMm1oTbl W TEMIOEMKOCTM  Npu
TennoobmeHe.

AHanm3 cUTyaumin NPakTUYECKOrO MCMO/b30BaHNS
TenoBbIXCBOWCTB  BELECTB WM MaTepuasos,
Hanpvmep B Lensx 3HEpProcoepexeHns:
Tennousonauus, 3HeprocbeperatoLyme
KPbILLX, TEPMOAKKYMYNATOPbI U T. .

HabntofgHve SBNEHWI MCMapeHns U KOHAEHCALIMMN.

Bubnmoteka LIOK
https://m.edsoo.ru/7f4181ce
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WccnegoBaHne npouecca UCMapeHus pasfinyHbIX
XWAKOCTEN.

OO6bACHEeHME SBNEHWIA MCMApPeHUs U KOHAEHcauum
Ha 0CHOBEATOMHO-MOMEKYISIPHOIO YYeHUs.
HabnofeHve 1 06bACHEHMe MpoLecca KuneHus, B
TOM UMC/1E3aBMCMMOCTM TeMrepaTypbl KUMNeHNUs OT
[aBfIeHNS.

Onpegenexue (n3mepeHue) OTHOCMTENbHOA
BNXXHOCTY BO3 Ayxa.

Ha6ntoaeHve npoLecca MnaBfeHUs
KPUCTaN/IMYECKOro BELLIECTBa, HanpuMep /bja.
CpaBHeHue MpoLieccoB nnaBneHns

KPUCTA/INYECKUX — Tein  pasMmAarvyeHus  npu
HarpeBaHUM aMOP(HbIX TeN.

OnpegenexHvie (M3MEPEHNE) YyaenbHON TennoTbl
nnaeneHns nbaa.

O6bAcHeHue ABMEHNI nnaeneHus n
KpucTannmsauum Ha 0CHOBEaTOMHO-
MOIEKYNAPHOIO YUYeHus.

PelweHne 3agad, CBA3aHHLIX C  BbIYUCIEHUEM
KONMYeCTBa TennoThl B Mpoueccax Tensonepegayu
npy NAaBfeHUN U KPUCTaNNN3aLMK, UCNapeHun 1
KOHZEeHcaLuu.

AHanm3 CcuTyauuin MNpakTUYeCKOro MNpPUMEHEHNS
SBNEHWIAMNNABIEHNS N KPUCTAIIM3AL MK, HaMpUMeEp,
noflydyeHve CBEPXYMUCTbIX MaTepuanos, CO/eBast
rpenkaun gp.

AHann3  paboTbl M 0OBACHEHWE  MpUHUMNa
AeiicTBUA TENNOBOroABMraTens.

BbluncneHue KONMyecTBa TennoTsl,
BbIAENAOLLEroca Npy CropaHnn pas/inyHbIX BUAOB
Tonnuea, n KrA asurartens.

ObeyxpaeHuve 3KONOrNYECKnX nocneAcTeui
NCMO/b30BaHMABUraTeNel BHYTPEHHero
CropaHms, TenIoBbIX U rnapoanekTpocTaHunii (MC
— 3KO/I0TUs, XUMUS)

Pa3nes 2.2seKkTpryeckne 1 MATHUTHBIC SIBJICHHUS

2.1

AnekTpuryeckue 3apsa/pbl. 3apsHKEHHbIE Tena u
NX B3aMMOAeNCTBME

HabniogeHve n  npoBefeHWe  ONbITOB MO
3NeKTpU3auMM  Tennpyu  COMPUKOCHOBEHUW U
VHAYKLMENA.

HabntogeHne un  06bAcHeHMe B3aMMOfeNCTBMA
OAHOMMEHHOMN Pa3HOMMEHHO 3apSKEHHDBIX Te.
O6bACHEHVe NpUHLMNA Ae/CTBUSA 31EKTPOCKOMA.
OO6bACHEHWE  ABNEHWMA  3NeKTpusauuM  npu

Bubnmoteka LIOK
https://m.edsoo.ru/7f4181ce
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COMNPMKOCHOBEHUUTEN n NHAYKUMel c
NCMONb30BaHNEM 3HaHW 0
HOCUTENSAX3MIEKTPUYECKIMX 3apsia0B B BELLLECTBE.
Pacno3HaBaHue " 00BbACHEHWE ABNEHWI
3M1eKTPM3aLMn B MOBCEAHEBHOW XUN3HMW.
Hab6ntoaeHve n 06bAICHEHUE OnbITOB,
NNIOCTPUPYIOLLMX 3aKOHCOXpaHeHus
3M1EKTPMYECKOr0 3apsfa.

HabnofeHve OMbITOB MO MOAENMPOBaHUIO
CWMOBBIX NMMHWUIA3NEKTPUYECKOTO MONS.
ViccnegoBaHune AeiCTBMS 3NEKTPUYECKOrO NONs Ha
NPOBOAHVNKNMN AN3NEKTPUKN

2.2

IMOCTOSIHHBIN 3NEKTPUYECKUIA TOK

20

HabntogeHne  pasnMyHbIX  BWMAOB  [AEACTBUA
3/IEKTPUYECKOrOTOKA M OBHapY)XeHMe 3TUX BUAOB
[eACTBMSA B MOBCEAHEBHOMKN3HN.

Cbopka ” wuCMbITaHWe 3NEKTPUYECKON  Lenu
MOCTOSIHHOrOTOKa.

V3mepeHue cuiibl TOKa aMNePMETPOM.

3mepeHune 3NEKTPUYECKOr0 HanpsYKeHusl
BO/IbTMETPOM.
MpoBeaeHue 7 06GbsICHEHME OnbITOB,

[LEMOHCTPUPYHOLLMX3aBUCUMOCTb  3/IEKTPUYECKOTO
COMPOTMB/IEHWS  NPOBOAHMKAOT  €r0  AWHBI,
NoLWaan NONEPeYHOro CeveHns N MatTepmana.
VccnepoBaHne — 3aBUCMMOCTM  CUMbI TOKa,
MPOTEKAOLLIEr0 YEpPe3pesncTop, 0T COMPOTUBNEHUS
pe3ncTopa 1 HanpsHKEHVSIHA Pe3NCTOpe.

MpoBepka MpaBwia CHAOKEHUS HaNPSHXKEHUA Mpw
nocnefoBaTe/IbHOM COeJMHEHUN [IBYX PE3UCTOPOB.
MpoBepka npaBuna A0S CuAbl  TOKa  MNpu
napasneibHoM COevHEHNN Pe3UCTOPOB.

AHanm3  cuTyauuii  MOCMefoBaTe/lbHOro U
napasnesibHOrocoeuHeHus NPOBOJHMKOB B
[AOMALLHUX 3NeKTPUYECKMXCETSX.

PeLueHve 3agay ¢ MCMOMb30BaHWEM 3akoHa Oma u
(hopmynpacyéta 3M1eKTPUYHECKOrO COMPOTUBEHNS
npv  nocnefoBaTe/lbHOM UM NapainesbHOM
COeMHEHNN NMPOBOLHMKOB.

OnpepeneHne paboTbl  3MEKTPUYECKOr0  TOKa,
MPOTEKAOLLIErO4eEPe3 Pes3ncTop.

OnpefienieHne MOLLHOCTU  3NIEKTPUYECKOTO TOKa,
BblA€NSEMOIHA pe3uncTope.

WccnepoBaHve 3aBUCMMOCTY  CU/bl TOKA Yepes
NTAMMOYKYOT HanpPsHKEHUSA Ha Held.

Onpepenervie KIJ, Harpesatess.

bubnunoteka LLOK
https://m.edsoo.ru/7f4181ce
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WccnepoBaHve npeobpasoBaHUA  3Heprum  npu
noabEéMme rpy3asneKkTpoaBuraTesem.

OO6bACHeHMe YCTPOICTBA M MpUHUMNA AeiACTBUS
JOMaLLHUX3IeKTPOHarpesaTesibHbIX NPU6GoPOB.
OObACHEHME MNPUYMH  KOPOTKOrO 3aMblKaHus W
NPVHUMNAAEACTBIS MNABKUX NPeLOXPaHUTeNEN.
PelleHne 3afa4 C  UCMNONb30BaHWEM  3aKOHA
[xoyna—J/leHua.

HabntofjeHne BO3HWKHOBEHWSA  3/1IEKTPUYECKOrO
TOKa B XXUJKOCTU

2.3 | MarHuTHble BneHus 6 1 3 WccnegoBaHne ~ MarHWTHOrO  B3auMogeicTeust | Bubnuoteka LLOK
MOCTOAHHBIXMarH1TOB. https://m.edsoo.ru/7f4181ce
N3yyeHne  MarHWTHOrO  MOAs  MOCTOSHHbIX
MarH1TOB MpW NX06BEANHEHNUMN W Pa3aeneHnn.
MpoBedeHVe OMbITOB MO  BW3yasm3auuy Nons
NOCTOSIHHBIXMarHUTOB.

V3yyeHne SBneHNs HamarHM41BaHNS BeLLeCTBa.
VccnepoBaHne AeACTBUS 31EKTPUYECKONO TOKa Ha
MarHUTHYIOCTPESIKY.

MposeseHue OMbITOB, LEMOHCTPUPYHOLLMX
3aBUCMMOCTb  CW/bIB3aMMOJENCTBMA  KaTyLKN C
TOKOM W MarHuTa OT CW/bl U HafpaBneHUs TOKa B
KaTyLLKe.

AHanm3 CcuTyaumin MNpakTUYeCcKoro MNpPUMEHEeHWs
3N1EKTPOMAarHNTOB (B ObITOBbIX ~ TEXHUYECKMX
YCTPOICTBAX, NPOMbILLIEHHOCTU,MEANLIMHE).
W3yyeHne peictBus  MarHATHOrO MO  Ha
MPOBOAHMK C TOKOM.

V3yyeHne feiicTBMSA 3/1eKTpoaBUraTens.

V3mepeHue KM 3/IEKTPOABUTraTebHON
YCTaHOBKW.
PacrosHaBaHuWe 1 aHanu3 pasnNyHbIX MNPUMEHEHWI
aneKTpoaBuratenei (TpaHcnopT, ObITOBbIE
YCTpOWCTBa U Ap.)

2.4 3neKTp0M61rH|/|THaH NHOYKUMSA 3 OnbIThI no nccnefoBaHuio ABneHns | bubnuoteka LLOK
3NeKTPOMArHUTHOM  UHAYKUMM:  1ccnefjoBaHue | https://m.edsoo.ru/7f4181ce
N3MEHEeHNI 3HayeHus n
HarnpaseHNAVNHAYKLMOHHOIO TOKa

OBLUEE KO/TMYECTBO YACOB MO NMPOrPAMME 68 4 17

9 KJIACC

| No | HaumeHoOBaHMe pas/ienioB v TeM NporpaMmb! | KonnuecTso 4acos OCHOBHblE B! AEATENLHOCTY 3neKTpOHHbIE (ypposbie) |
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n/n Bcero | KoHTposnbHble | lMpakTnyeckue 06pasoBare/ibHble pecypcbl
paboThbl paboThbl

Paznen 1.Mexanuveckue siBJeHUs

1.1 | MexaHun4yecKoe ABMXeHME U Cnocobbl ero 11 1 AHanM3 1 06CYXfeHNe pasnMYHbBIX  NprMepoB | BubnnoTteka LIOK

onmncaHunsa

MEeXaHWNYECKOT OABVKEHMS.
O6CyaeHVe TpaHWL,  MPUMEHUMOCTM  MOAEU
«MaTepuanbHasTouKa.

OnucaHve MexaHNYeCcKOro ABVKEHWS PasINyHbIMU
cnocobamu(ypaBHeHue, Tabnmua, rpaduk).

AHanM3  KM3HEHHbIX  CUTyaUWil, B  KOTOPbIX
NPOABNAETCAOTHOCUTENBHOCTb MEXaHU4ecKoro
JBVDKEHWS.

HabniogeHve MexXaHW4eCKOro [ABWXKEHUA Tena
OTHOCMTENbHOPa3HbIX TE/ OTCYETA.

CpaBHeHWe MyTeid U TPaeKTOPWiA ABMXXEHNS OAHOIO
1 TOTO XeTefla OTHOCWUTENbHO PasHbIX TeN OTCUETa.
AHanmn3 Tekcta [anuness 06 OTHOCUTENIbLHOCTU
JBVDKEHWS;BbIMO/IHEHME  3afaHUiA MO TeKCTy
(cmbICnoBOE YTEHME).

OnpepeneHne cpefHein CKOPOCTU  CKOJbXEHWS
bpycka WIM ABWKEHMS LUApuMKa MO HAKNOHHOW
MNOCKOCTW.

AHanun3 n o06Cy>XaeHne cnocob0B NPUBGAMKEHHOTO
onpeLeneHUMrHOBEHHOR CKOPOCTY.

OnpegeneHne CKOPOCTWM PaBHOMEPHOTO [BVDKEHUS
(WapuKaB >KMAKOCTW, MOAENN 3NEKTPUYECKOrO
aBToMOOUNA U T. 1.).

OnpepeneHve nyTW, MPONAEHHOTO 3a [aHHbIN
MPOMEXYTOKBPEMEHW, W  CKOPOCTM Tefla Mo
rpagky 3aBMCMMOCTY MyTUPaBHOMEPHOI O
LBVDKEHWS OT BPEMEHMW.

O6CyX/aeHe BO3MOXHbIX MPUHLMMOB [AeiACTBUS
NpUBoPOB,NU3MEPSIHOLLMX CKOPOCTb (CNAOMETPOB).
BbluncneHve nyTm n CKOpoCTH npw
PaBHOYCKOPEHHOM  MPAMO/IMHEHOM  [ABVMDKEHUM
Tena.

OnpepeneHne MNpORAEHHOTO MyTU WU YCKOpPeHMs
ABVXKEHWS Tenano rpaduky 3aBUCUMOCTM CKOPOCTM
PaBHOYCKOPEHHOTO  MPSIMOSIMHEHOIO  ABMXKEHUS
Tena oT BPEMEHM.

OnpegenexHue YCKOpeHUst Tena npwu
PaBHOYCKOPEHHOM  ABVDKEHWM MO  HAK/OHHOIA
MNOCKOCTH.

V3mepeHune mepmofa v 4acToThl 0OpaLLeHus Tena

https://m.edsoo.ru/7f41a4a6
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MO OKPY>KHOCTMW.
OnpegeneHne CKOPOCTWM PaBHOMEPHOTO [BUKEHUS
Tenano OKPY)XXHOCTY.

PelueHve 3agay Ha onpeaeneHne KMHeMaTUYECKMX
XapaKTepnUCcTMK MexaHWN4ecKoro OBVDKEHNS
pasINYHbIX BUAOB.

PacnosHaBaHMe ¥ MPUBAMKEHHOE  OMNKCaHMWe
pasIMYHbIX BWAOBMEXaHNYECKOr0 [ABVDKEHWS B
npvpoge W TexHuke (Ha NpPUMEpPaxcBo6OAHO
nafaroLLmx Ten, LBVKEHNS YXVBOTHbIX,
HeOECHbIXTes, TPaHCMOPTHbLIX CPEACTB 1 Ap.)

1.2

B3anmogeiicTeue Ten

20

HabntogeHne 1 06CyXKAEHNE OMbITOB C ABUKEHUNEM
Tena MNpUyMeHbLUEHUN BAUSHUA  ApYrux  Ten,
NPENATCTBYIOLLMX ABVKEHUIO.

AHanus TekcTa Nanunes ¢ onvcaHMeM MbICNEHHOTO
3KCMEepUMEHTA, 060CHOBbIBAIOLLETO 3aKOH
WHepUMW;  BbIMOSIHEHME3afaHWn M0 TeKcTy
(cmbICnoBOE YTEHME).

O6CyaeHNe BO3MOXHOCTM BbIMO/IHEHWS 3aKOHa
WHePLMUB Pa3IMyHbIX CUCTEMAX OTCYETA.
HabntofeHne ¥ 06CY)XAeHME — MeXaHWUYeCKUX
SBNEHWIA, NPOMCXOAAWMX B CUCTEME OTCYéTa
«Tenexxka» Npyu eé paBHOMEPHOM U YCKOPEHHOM
JBVDKEHWNMN OTHOCUTENBHO KabUHETahU3NKN.
[elicTBMSI C BEKTOpPaMM CW: BbIMOMHEHWE 3afaHuiA
MO C/TIOXEHWIO Y BbIYUTAHMIO BEKTOPOB.
HabniogeHve  w/vnn  npoBefeHMe  OMbITOB,
LEMOHCTPUPYHOLLMX3aBMCMMOCTL  YCKOPEHNS Tena
OT MPWIOXKEHHOI K HEMY CUMbIM MacChl Tena.
AHanm3 1 00bSCHEHWE IBMIEHUIA C NCMOMb30BaHNEM
BTOpOro3akoHa HoHOTOHa.

PeLueHwe 3aga4y ¢ 1CMob30BaHMEM BTOPOI0 3aKOHa
HbloTOHaW NpaBuna CNOXeHWs Cun.

OnpepeneHmne XXECTKOCTU MPYXXMHBI.

AHanm3 cuTyaumii, B KOTOpbIX HabnwogaroTcs
ynpyrve gedopMaumn, M WX OObACHEHWE C
MCMO/b30BaHMEM 3aKoHa MyKa.

PeLueHue 3afay ¢ MCnoib3oBaHWeEM 3aKoHa IMyka.
ViccnepoBaHne — 3aBUCMMOCTM  CWMbl  TPEHWS
CKOMBXEHMAOT  CW/bl  HOPMAIbHOTO  AaB/IEHNS.
O6CyxaeHWe pe3ynbTaToBUCCEL0BaHUS.
Onpegenexne KoahhuLUeHTa TPEHUS CKONbXKEHWS.
V3mepeHue cunbl TPEHWS MOKOS.

PelleHve 3afjay ¢ Mcnonb3oBaHWeM QopMynbl Ans
CW/bl TPEHUACKOMBYKEHNS.

bubnunoteka LLOK
https://m.edsoo.ru/7f41a4a6
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AHanM3 [ABWXEHWA Ten TOMbKO MOf [JeiCTBUEM
CW/bl TAXKECTU — CBOBOAHOIO NagieHus.
O6bACHeHMe HEe3aBMCMMOCTU YCKOpPeHUs
cBO6OLHOr0 NaJeHNAOT MacChl Tena.

OueHKa BENMYUHBI CUAbI TATOTEHUS, AECTBYIOLLEl
MeXAyABYMS TenaMu (418 pasHbIX Macc).

AHanu3 [BWKeHUs HebGeCHbIX Ten nog AelicTBuEM
cunbl TArOTEHMUA (c CMO/b30BaHUEM
[OMOMHUTENbHBLIX UICTOYHUKOB UH(OpMAaLIMK).
PelweHne 33aga4 C  WCMO/b30BaHWEM  3aKOHa
BCEMUPHOr0 TATOTEHWS U (hOpPMYy/bl ANA pacyéra
CUJbI TAXKECTM.

AHaNM3 OPUTMHaIbHOTO TeKCTa, OMMCbIBAIOLLErO
MPOSIBNEHUS3aKOHA ~ BCEMMPHOINO  TArOTEeHUs;
BbINOMHEHWE 3afaHWii M0  TekcTy (CMbICNI0BOE
YTeHue).

HabniogeHve 1 06CyXfJeHMe  ONbITOB MO
M3MEHEHVIO BeCa Te/lanpu YCKOPEHHOM [BVKEHUN.
AHanu3 ycnosuii BO3HUKHOBEHUS HEBECOMOCTU U
neperpysku.

PelweHve 3afay Ha onpefeneHve Beca Tefa B
Pa3NNYHBIXYCIOBUSIX.

AHanu3 cun, OeiiCTBYHOLMX Ha Teno, NOKosLLeecs
Ha orope.

OnpegeneHne LeHTpa THKECTU Pas/IMUHbIX TeN

13

3aKOHbI COXpaHeHNs

10

HabntogeHne " 06cyxaeHue OMbITOB,
LEMOHCTpUPYHOLMXMEpejady — MMMy/abca  Mpw
B3aVIMOZEVICTBMN TeN, 3aKOH COXPaHeHUs MMy bca
npv  abCoONKOTHO  YMpPYromM W HEynpyrom
B3aMMO/eCTBUM TeN.

AHanm3 cuTyaumin B OKpYXaloleid >KU3HM C
1CNo/b30BaHMEM3aKOHa COXPaHeHWst UMY bCa.
PacrnosHaBaHWe SBNEHWS PeaKTUBHOMO [BUXEHUS B
npupogen TexHuke (MC — 6ronorus).
MpvMeHeHWe 3aKOHa COXPaHeHMs UMNy/bca Ans
pacuétape3ynbTaToB B3aumogenctaus Ten (Ha
nprMepax Heynpyroro B3anMOAENCTBNSA, YNPYroro
LIEHTPaIbHOTO B3aMMOAENCTBNA ABYX OAMHAKOBbIX
Ten, O4HO U3 KOTOPbIX HEMOABDKHO).

PeweHne 3agay € WCMOSb30BAaHMEM  3aKOHa
COXPaHeHWs MMMYsbCa.

OnpepeneHne paboTbl  CWMbl  YNPYroctu npu
noAbLEME rpysac MCMob30BaHMEM HEMOABMXKHOIO
1 NOABWMXHOIO 6/10KOB.

Vi3mepeHme MOLHOCTHU.

Bubnmoteka LIOK
https://m.edsoo.ru/7f41a4a6
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3mepeHne  NOTEHUMaIbHON  3Heprum  ynpyro
AeopMUPOBaHHON NPYXXMHBI.

M3MepeHne KMHETUYECKON aHeprum Tena no AnmHe
TOPMO3HOTOMyTH.

3KcnepuMeHTabHoe CpaBHeHMe N3MeHEeHUS
NOTEHLMAMbHONM KNHETUYECKO 3HEPTWil Tena npu
QBVXEHWW MO HAKNOHHOWMIOCKOCTM.
3KcnepuMeHTaslbHas MPOBEPKa 3aKOHa COXPaHEHWS
MeXaHWUYEeCKOA 3Heprum nNpy cBO60AHOM NageHUN.
MpMMEeHeHNEe 3aKOHa COXPaHEHWs MeXaHWUYeCKOl
aHeprumans pacuéTta noTeHLUManbLHo "
KWHETUYECKOW 3HEepruii Tena.

PelleHne 3aa4 C  WCMONb30BaHMEM  3aKOHa
COXPaHEHWsi MEXaHWUYECKOI 3Heprum

Pa3zpen 2.Mexannueckue KoJ1e0aHUA U BOJIHBI

2.1

MexaHun4yeckume KonebaHus

HabntogeHvne KonebaHwidi nof [AelCTBUEM  CUN
TSDKECTW U YNPYrocTu 1 06Hapy>keHne Nogo6bHbIX
KONebaHN B OKPY>KarOLLEEMMUPE.

AHanun3z KonebaHuii rpysa Ha HATU 1 Ha NPYXWHe.
OnpegeneHneYvacToThbl KonebaHuii
MaTeMaTUYecKoro u NPY>XMHHOTO MasiTHNKOB.
HabntofeHve n 06bACHEHWE ABNIEHWA Pe30HaHCa.
WccnegoBaHre 3aBMCMMOCTM Nepuoga konebaHwit
MO/ABELLEHHOTO K HATU rpy3a OT A/INHbI HUTK.
MpoBepka He3aBMCUMOCTU Mepuofa KonebaHwuii
rpy3a, NOABELUEHHOrO0 K /IEHTe, OT Macchl rpysa.
HabntogeHne " 06cyxaeHue OMbITOB,
AEMOHCTPUPYHOLLMX3aBUCUMOCTb nepuoga
KONebaHM NPY>XMHHOTO MasiTHMKAoOT MacChl rpysa
W YKECTKOCTM NPYXXMHBI.

MpUMeHeHNe MaTeMATUYECKOTO W MPY>KUHHOTO
MasTHMKOBB KauecTBe MoOfeneii And OnucaHus
KonebaHuii B OKpy>XatoLLeMMmpe.

PelueHve 3agay, CBS3aHHbIX C BbIYMCAEHVEM WUW
OLeHKOMYaCcTOThI (Neproja) KonebaHui

Bubnmoteka LIOK
https://m.edsoo.ru/7f41a4a6

2.2

MexaHWYecKme BOMHbI. 3BYK

OGHapyXeHne W aHan3 BOMHOBbLIX SBAEHUIA B
OKpy>KatoLLeMMupe.

HabntofeHve pacnpocTpaHeHWst MPOAOMbHbIX U
MOMepeyHbIXBOMH (Ha Mofenn) u 0bHapyXxeHue
aHanornyHbIX BWAOB BOMHB  Npupoge  (3BYK,
BOZSAHbIE BOJHbI).

BbluncneHwe  AAWHBI  BOMHBI M CKOPOCTM
pacnpocTpaHeHNA3BYKOBbIX BOJH.
SKCnepuMeHTanbHOe onpegenexune rpaHuL,

bubnmnoteka LLOK
https://m.edsoo.ru/7f41a4a6
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4acTOThbl CMbILLIMMbIX3BYKOBbLIX KONE6aHuiA.
HabniofeHve 3aBUCMMOCTW  BbICOTbI 3Byka OT
yactoTel (B TOMYMCNIEe C  MCMO/b30BaHWEM
MY3bIKa/IbHbIX MHCTPYMEHTOB).

HabntoaeHve " 06bAICHEHME AB/EHNA
aKyCTMYeCKOro pe3oHaHca.

AHanM3 OpUIrMHaNbHOINO TeKCTa, MOCBALLEHHOIO
MCNOMb30BaHWIO 3BYKa (WM y/ibTpasByka) B
TexHUKe (3X0N0Kaums,yNbTpasByK B MeAuuuHe W
4p.); BbIMOMHEHWE 3afaHWNiA MO TEKCTY (CMbIC/IOBOE
yTeHue)

Pa3znen 3.2/1eKkTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

3.1

DNeKTPOMarHUTHOE nosne u
3/1EKTPOMArH1THbIE BOJSTHbI

6

MocTpoeHMe  pacCyXaeHuid, 060CHOBbIBAOLLNX
B3aMMOCBA3b3/IEKTPUYECKOr0 U MarHUTHOIO Moneii.
3KcnepyMeHTa/IbHOe n3yueHue CBOCTB
3M1EKTPOMArHUTHbIX BOJIH (B TOM YMC/IE C MOMOLLbHO
MO6WNLHOrO TenegoHa).

AHann3 PeHTreHOBCKMX CHUMKOB YeN0BEeYecKoro
opraHusma.

AHanm3 TEKCTOB, OMUCLIBAIOLLMX MPOSB/IEHNS
3/IEKTPOMArHUTHOIO M3Mly4eHunst B NMPUPOAE: XKIBble
OpraHv3mbl, U3nyyYeHUsIHEBECHbIX Ten (CMbICI0BOE
YTeHwe).

Pacro3HaBaHuWe 1 aHann3 pasnyHbIX NPUMEHEHWI
3/IEKTPOMArHUTHBIX BOJH B TEXHMKE.

PelueHve 3agady C WCMOb30BaHWEM (OpPMYN A4S
CKOPOCTU3/IEKTPOMArHUTHbIX BOJH, OJIMHbI BOJHbI
1 YacToThICBETA

Bubnmoteka LLOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4.CBeToBbIe AIBJICHUSA

4.1

3aKOoHbI pacnpocTpaHeHus cBeTa

HabntoneHwve OMbITOB, LEMOHCTPUPYHOLLMX
SBNIEHME NMPAMOIMHENHOrO pacnpoCTpaHeHMs CcBeTa
(BO3HMKHOBEHME TEHW W MNONYTEHW), U UX
MHTepnpeTauus c MCMOJIb30BaHMEM
MOHATUSICBETOBOIO Nyya.

OO6bACHEHVE W MOJE/MPOBAHME COJTHEYHOIO U
JTYHHOT 0 3aTMEHWIA.

WccnepoBaHve  3aBMCMMOCTM  yrfia  OTPaXXEHWUS
CBETOBOrO /ly4aoT yria nageHus.

V3yyeHve CBOWCTB M306paXKeHMs B M/IOCKOM
3epkase.

HabntofeHne 1M 0OBbACHEHME  OMNbITOB MO
MOSIyYEHNHO  M300paKEHWA B BOTHYTOM W
BbIMYK/IOM 3epkasiax. HabntogeHne n o06bsiCHEHMe
OMbITOB MO TMPENIOMIEHNI0 CBETa Ha TrpaHuLe

Bubnmoteka LLOK
https://m.edsoo.ru/7f41a4a6
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Pa3/IMYHbIXCPEs, B TOM YMC/e OMbITOB C MOJHbIM
BHYTPEHHUM OTPaXKEHMEM.

WcecnefoBaHye 3aBUCMMOCTY Yria NPenomeHus ot
yrnanageHWsi CBeTOBOTO Jlydya Ha  rpaHuue
«BO3AYX—CTEKNO».

Pacro3HaBaHwe ABNEHNIA OTPaXKEHNA "
MPEeNOMNIEHNS1  CBETaB  MOBCEAHEBHOW  XKU3HW.
AHa/IM3 1 OBGbSICHEHME  SIBNEHUSIONTUYECKOTO
MUpaXxa.

PelleHWe 3afja4 C WCMO/b30BAHWEM  3aKOHOB
OTPaKEHVAN NPENOM/EHUs CBETA

4.2 | JINH3bI 1 ONTNYECKME NPUOOPBI Mony4yeHune 1306paKeHnin c nomotbto | brubnuoteka LIOK
cobupatoLLeit 1 paccenBatoLLeit IMH3 https://m.edsoo.ru/7f41a4a6
OnpegeneHne  (POKYCHOTO  PacCTOSHYS 7
OMTNYECKOW CUNBICOOMPALOLLIEN NNH3bI.
AHanM3 ycTpoicTBAa W MpuHUMNA  [AeicTBus
HEKOTOPbIX ONTUYECKMX NPUOOPOB: hoToanmnapara,
MMWKpOCKOMa, Teneckona
(MC — 6uonorus, acTpoHOMUS).
AHanms SBMEHNI 671M30pyKOCTM "
AaIbHO30pKOCTH, MpUHUMNageicTems oykos (MC
— 6uonorus)
4.3 | PaznoxeHve 6enoro cBeta B CMEKTP HabntofeHre no pasnoxeHuto 6enoro ceeta B | bubnuoteka LIOK

CMeKTp.

HabntogeHne n  06bACHEHME  OMbITOB MO
nonyyeHuto 6enorocseta MNpu CrAOXKEHWM CBeTa
pa3HbIX LiBETOB.

MpoBeseHve M OOBACHEHWE  OMbITOB MO
BOCNPUATMIO LiBETANPeAMETOB NPy NX HabnoLeHUM
yepes LBeTOBble (IUNLTPbI(LIBETHLIE 0YKMN)

https://m.edsoo.ru/7f41a4a6

Paznena 5. KBanroBble AIBJICHUS

5.1

cnyckaHune 1 nornoweHne cBetTa aToMmom

O6cyxaeHve Uenu onbiToB  Pesepdopga no
NCCNe0BaHMIOATOMOB, BbIBWKEHNE TUMOTE3 O
BO3MOXXHbIX Pe3y/IbTaTaxomnbITOB B 3aBUCMMOCTMW OT
npeanonaraemMoro CTPOeHUS
aToOMOB,(POPMY/IMPOBaHNE BbIBOAOB M3 Pe3yNbTaToOB
OMbITOB.

Ob6eyxaeHVe NPOTUBOPeUNiA NiaHeTapHON Moaenu
aTomMan OCHOBaHWA Aansa  runotessl bopa o
CTaLMOHapHbIX 0p6UTax3NeKTPOHOB.

HabntofeHve CNOWHBIX W NIMHEAYATbIX CNEKTPOB
M3NyYeHMAPa3INYHbIX  BewecTB.  OObSCHEHME
JIMHERYaTbIX CNEKTPOBU3NYYEHNS

Bubnuoteka LIOK
https://m.edsoo.ru/7f41a4a6

5.2

CTpoeHvie aTOMHOr0 Sapa

O6cy>K,qu|/|e BO3MOXXHbLIX TUMNOTE3 O MOAENAX

Bubnmoteka LIOK
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CTPOeHNs agpa.
OnpefeneHne coctaBa Afep MO 3a4aHHbIM
MaccoBbIM 1 3apsL0BbIM YKC/IaM M MO MOMOXKEHUIO
B MEpVoaMYecKoi cuctemesnemeHtos (MC —
XUMus).

AHanM3 U3MeHeHMs cocTaBa fgpa M ero
MO/MIOXKEHNSB MEPUOAMYECKOA cucTeMe npu Q-
PafM0aKTUBHOCTM

(MC — xumus).

WccnegoBaHve TpekoB 0O-4acTWLl, MO  FOTOBbIM
thoTorpadusam.

OGHapy)XeHne 1 N3MepeHne pagnaLMoHHOro oHa

c MOMOLLIbIO103UMETPA, oLieHKa ero
WMHTEHCUBHOCTMW.
AHanus 610N0rNYecKnX WN3MEHEH WA,

MPOVCXOJALMX  NOLAEACTBMEM  PAfMOaKTUBHBIX
n3nyyeHuin (MC — 6uonorus).

Wcnonb3oBaHne pagvoakTUBHbIX W3MyYeHUidi B
meamumHe(MC — 6rnonorus)

https://m.edsoo.ru/7f41a4a6

5.3 | ApepHble peakumm

PelweHne 3afa4 C WCMO/b30BaHWEM 3aKOHOB
COXPaHEHNAMACCOBbIX W 3apsAfoBbIX 4WCen Ha
onpegeneHve  pesy/bTaTOBAAEPHbIX  peakuuii;
aHanms BO3MOXHOCTH nm
HEBO3MOXHOCTUALEPHON peakLmu.

OueHKa 3Hepruy CBA3M fep C KCMO/b30BaHKEM
thopMynbIDAHLITENHA.

O6CyxaeHNe nepcnexkTuBs 1CMOMb30BaHUS
yNpaBfSeMoroTepMOosiIepPHOr0 CUHTE3A.
O6CyXaeHWe MPeUMYLLECTB W 3KOOTUYECKMX
npo6nem,cBA3aHHbIX C S4epHO 3HepreTukoin (MC
— 3K0/10rus)

Bubnmoteka LJOK
https://m.edsoo.ru/7f41a4a6

Pa3nes 6.IloBTOpuTe/IbHO-00001IIAI0IINI MOLYIb

6.1 | MoBTOpeHMe 1 0600LLEHME COAEPXKAHNA
Kypca m3nkn 3a 7-9 Knacc

BbinonHeHne y4ebHbIX 3afaHWii, TpebyroLmx
AEMOHCTPaLMMKOMMETEHTHOCTENA,
XapaKTepu3yoLLmx
eCTeCTBEHHOHAYYHYHOIPaMOTHOCTb:

6 NPUMEHeHUs NONMYYEHHbIX 3HAHWIA ANS HAYYHOro
00BACHEHUADUINYECKNX ABNEHUI B OKPY>KatoLLel
npuMpoge W MOBCEAHEBHOW XKM3HM, a TaKxke
BbISIBMIEHUSA (DU3NYECKMX OCHOB PAAACOBPEMEHHBIX
TEXHOOT NA;

6 NpPUMEHEHNs OCBOEHHbLIX 3JKCMEPUMEHTaNbHbIX
YMEHWI AnAnccnefoBaHns (U3NYECKUX ABNEHUIA, B
TOM 4uCfie [NAMNPOBEPKU TWUNOTE3 W BbISBIEHMS

[[BubnnoTeka LIOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

3aKOHOMEPHOCTEN.

PelleHve pacyéTHbIX 3afay, B TOM Yucne
npegnonararoLLMxmcnosnb30BaHmne (hm3mnyeckoii
MOZENM N OCHOBAHHbIX Ha COAePXKaHUN PasfNYHbIX
pasgenos Kypca (hr3nku.

BbinofHeHMe 1 3awuta  rPynnoBbIX UK
WHAVBWAYa/IbHBIXMPOEKTOB, CBS3aHHbIX c
COZlepXXaHmeM Kypca (h13snkm

OBLULEE KOJIMYECTBO YACOB NO
NMPOIrPAMME
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