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PACCMOTPEHA COIrNACOBAHA YTBEPKOEHA
pykosoautens MO yuuTenei 3amecTuTenb aupekTopa no YBP n.o.gmupektopa MBY «LLIkona Ne93»
MaTEMATUKKN U GU3NKMK
MutyeHKosa A.H. MpoHunHa U.C.
CamcoHosa C.U.
28.08.2025r. Mpwukas Ne 307/1 ot 29.08.2025r.

Mpotokon Nel 27.08.2025r.
PABOYAA MPOrPAMMA
yyebHoro npeameta «dpusmnka» (basosblli ypoBeHb)
Ans obyyatowmxcs 7-9 knaccos
MOACHUTENBbHAA 3ANNCKA

Mporpamma no ¢$u3nKe Ha ypoBHE OCHOBHOIO 0bLwero o6pasoBaHMA COCTABAEHA HA OCHOBE NOMOXKEHUI
n TpeboBaHM K pe3ybTaTam 0CBOEHMA Ha 6a30BOM YPOBHE OCHOBHOM 06pa3oBaTe/IbHOM NPOrpammbl,
npeacrasnaeHHblx B PFOC 000, a TakKe ¢ yuéTom pegepanbHon paboyelt Nporpammbol BOCAUTAHUSA U
KoHuenumu npenogasaHusa ydebHoro npegmeta «Pusmnkan.

CopeprkaHue nporpammbl No Gu3mKe HanpasaeHo Ha GOPMUPOBAHNE €CTECTBEHHOHAYYHOM
rPamoTHOCTM OOYYaIOLLMXCA U OPraHM3auMIO U3yYeHNa GU3MKM Ha AeATeNbHOCTHOM OcHoBe. B
nporpamme no GpU3nKe yUnTbIBAOTCA BO3SMOXKHOCTU y4ebHOro npegmeTa B peanmsaumm TpeboBaHuii
®roC 000 K nhaHUpyeMbIM ANYHOCTHLIM M MeTanpeameTHbIM pe3y/ibTaTaM 00y4YeHUs, a TaKKe
MeXXnpeamMeTHbIe CBA3U eCcTeCTBEHHOHaY4YHbIX y4ebHbIX NpeAMeTOB Ha YpOBHE OCHOBHOTO obLiero
obpasoBaHus.

Mporpamma no GpM3nKe ycTaHaBAMBAET pacnpeneneHune yuebHoro matepmana no rogam obyyeHus (no
Kaaccam), npeanaraet NnpMMepHyo NocaeAoBaTelbHOCTb U3YYeHNA TeM, OCHOBAHHYHO Ha JIorMKe
pa3BUTUS NPEAMETHOrO COAEPKAHMA N YYETe BO3PACTHbIX 0COBEHHOCTEN 0byYatoLmXCs.

Mporpamma no ¢m3nKe pa3paboTaHa C Le/Ibio OKAa3aHMA METOANYECKOM MOMOLLM YUUTEIO B CO34aHUN
paboyelt nporpammsbl No y4ebHOMY NpeameTy.

dusmKa ABAAETCA CMCTEMOOBPA3YIOWMM AR eCTECTBEHHOHAYUYHbIX y4ebHbIX NPeAMETOB, MOCKOIbKY
bU3nYecKMe 3aKOHbI NeXKaT B OCHOBE NPOLLECCOB U ABIEHWIA, 3yYaeMblX XuMuen, Bruonornen,
acTpoHomuel 1 GpU3nYecKon reorpadueit, BHOCUT BKNAZ, B €CTECTBEHHOHAYUYHYIO KapTUHY MMPa,
npegocTasaseT Hanbosee ACHble 06pasLbl NPUMEHEHNA HAaYYHOrO METoAa NO3HaHMA, TO ecTb cnocoba
NoJly4YeHusa AO0CTOBEPHbIX 3HAHWI O MUpe.

OfZHa 13 rnaBHbIX 3a4a4 GM3nyeckoro obpasoBaHuUA B CTPYKType obLuiero ob6pasoBaHUs COCTOUT B
bopMUPOBaAHNMN eCTeCTBEHHOHAYYHOM rPamMOTHOCTU U MHTEpPeca K HayKe y obyyatoLmxca.

MN3yueHne pu3nKM Ha 6a3oBOM ypOoBHE NpeanonaraeT oBaajeHue caeayroWwmumm KOMNeTEHTHOCTAMM,
XapaKTepU3yOLWMMKN eCTeCTBEHHOHAY4YHYI0 rPaMOTHOCTb:

® Hay4HO 06BACHATL ABNIEHUA,



® OuUeHMBaTb N NOHNMATb ocobeHHOCTH Hay4YHOro nccnenosaHusa,

®  VHTEpPnpeTMpoBaTh AaHHbIE M UCMONb30BaTb HayUYHble [l0Ka3aTebCTBa A/1A
nosly4eHus BbIBOAOB.

Llenn nsyyeHmsa pusmMKM Ha ypoBHe OCHOBHOrO obLero obpasosBaHmsa onpegeneHbl B KoHuenuum

npenogasaHua yuebHoro npeamerta «dPusmka» B 06pasoBaTesibHbIX OpraHn3aumax Poccuiickom

Pepepaunn, peanmnsyoLmnx 0OCHOBHble 06LLe0bpa3oBaTe/ibHble MPOrPaMMbl, YTBEPKAEHHOW peLUEHMEM

Konnernm MuHuctepctBa npocseleHuns Poccuiickoit Pegepaunn (npotokon ot 3 gekabps 2019 r. Ne

Llenn nsyyeHms pusmkm:

npruobpeTeHne NHTEpPECa U CTpeMIEHUS 0ByYaOLWMXCA K HAYYHOMY M3YYEHUIO MPUPOAbI,
pasBUTUE UX MHTENNEKTYaNIbHbIX M TBOPYECKMX CNOCOBHOCTEN;

pa3BuTME NpeacTaBaeHUn O HaYYHOM MEeTOoZe NOo3HaHMA 1 popmupoBaHmne
NCCNeaoBaTeIbCKOro OTHOLLEHUA K OKPYKaOLWMM ABAEHUAM;

bopmMpoBaHME HAYYHOTO MUPOBO33PEHMA KaK pe3y/ibTaTa M3y4eHMUA OCHOB CTPOEHMA
MaTepum U GyHLAMEHTAIbHbIX 3aKOHOB GU3UKY;

dopmunpoBaHue npeacTaBaeHUn 0 poan GU3NKN ANA PA3BUTUA APYTUX eCTECTBEHHbIX HayK,

TEXHUKU U TEXHOHOFMVI;

pa3BMTME NpPeaCcTaBAeHM O BO3MOXHbIX chepax byayuien npodeccuoHanbHOM
[eATeNbHOCTU, CBA3aHHOM ¢ GU3NKOM, MOArOTOBKA K AafbHENLEeMy 00yYeHUIO B 3TOM
HanpaBieHUMN.

JocTuKeHuWe 3TuX Lenei nporpammbl No GU3NKe Ha YpOBHE OCHOBHOIO 06Lero obpasoBaHus

obecneunBaeTca pelleHnem cneayroLLmx 3aaay:

ﬂpMO6p€T€HMe 3HaHWUM O ANCKPETHOM CTPOEHNN BELLECTBA, O MEXaHUYECKUX, TEMNTOBLIX,
INEKTPUYECKUX, MAarHUTHbIX N KBAHTOBbIX ABNEHUNAX;

ﬂpMO6p€TEHMe YMeHMﬁ OnMCbIBaTb M 0OBACHATL ¢M3M‘-IECKME AB/IEHNA C NCNONb30BaHNEM
NONy4E€HHbIX 3HaHWi;

OCBOEHME METOA0B PelleHMs NPOCTENLIMX PACYETHbLIX 33434 C MCNO/b30BaHUEM GU3NYECKUX
mMmoaenen, TBOPHECKUX U NPaKTUKOOPUEHTUPOBAHHbIX 3a4aY;

pa3BUTME YMEHUI HabatoaaTb NPUPOLHbIE ABNEHUA M BbINOAHATL OMNbITbl, 1abopaTopHble
paboTbl 1 3KCNEPUMEHTA/IbHbIE UCCNEA0BAHMA C UCMONb30BAHNEM U3MEPUTENBHbBIX
npnbopos;

0CBOEHME NPUEMOB PaboTbl ¢ MHPopMmaLmMeit PU3NYECKOro cofepkaHuA, BKAOYAA
MHPOPMALMIO O COBPEMEHHDBIX AOCTUNKEHMAX GUINKM, aHANN3 U KPUTUYECKOE OLLeHUBAHNE
nHbopmauuu;

3HAaKOMCTBO €O chepamun NPodeCcCMOHaANbHON AeATENBHOCTU, CBA3AHHBIMKU C PUIMKOM, U
COBPEMEHHbIMW TEXHONOTUAMM, OCHOBAHHBIMU HA AOCTUKEHUAX GU3UYECKOIN HaYKMW.



Ha nsyyeHue dpusmkn (6a3osblii ypoBeHb) Ha ypoBHE 0CHOBHOro obuero obpasosaHma oTeoamTcA 238
YyacoB: B 7 Knacce — 68 yacos (2 yaca B HeZiento), B 8 Knacce — 68 yacos (2 Yaca B Heaeno), B 9 Knacce —
102 yaca (3 yaca B Hegento).

Mpeanaraemblii B nporpamme no ¢pumsnke nepeyeHb 1abopaTopHbIX paboT M ONbITOB HOCUT
peKkomeHAaTeNbHbIA XapaKTep, yunTenb AenaeT Bblbop nposeseHUA nabopaTopHbIx paboT v onbITOB €
YYETOM MHAMBUAYANbHbIX OCOBEHHOCTEN 0BYyYatOLLMXCA, CMUCKA SIKCNEPUMEHTAIbHbIX 334aHUMN,
npeanaraemblx B paMKax OCHOBHOIO rocy4apCTBEHHOIO 3K3ameHa no ¢usuke.



COOEPHKAHUNE OBYYEHUA

7 KNACC

Paspgen 1. ®nsnKa n e€ posib B MO3HAHUKM OKPYKAOLWLETO MUpa.

®ur3mKa — HayKa o Npupoae. AsneHuna npmpoapl. Prusnyeckne ABNEHUA: MEXAHUYECKME, TEM/OBbIE,
3NEKTPUYECKNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusmyeckne BennUnHbIl. M3amepeHue pusmnyecknx senmumH. drsmnyeckme npubopsl. MorpelwHocTb
nsmepeHuii. MexxayHapogHas cucTema eanHuLL.

Kak du13nKa 1 apyrne ecTecTBeHHbIe HayKM U3yYatloT Npupoay. EcTecTBEHHOHay4YHbI MeTOA, NO3HAHUA:
HabntoaeHWe, NOCTaHOBKA Hay4YHOro BOMPOCA, BbIABUMNKEHME TMMNOTE3, SKCNEPUMEHT MO NPoBEpPKe
rmnotes, obbAcHeHMe Habaogaemoro seneHua. OnucaHne GU3NYECKMX ABAEHUI C NOMOLLLbIO MoZeNei.

JemoHcTpaunn.
1. MexaHu4yecKkume, TENNOBbIE, 3IEKTPUYECKME, MAarHUTHbIE, CBETOBbLIE AB/IEHUA.

2. ®usmnyeckme Nnpnbopbl 1 NpoLeaypa NPAMbIX USMEPEHMUN aHAIOrOBbIM U LUGPOBLIM
npubopom.

NabopaTtopHbie paboTbl U OMbITbI.
1. OnpepgeneHue UeHbl AeNeHUs WKaAbl usmepuTenbHoro npmbopa.
2. U3mepeHue pacCTOAHUMN.
3. W3mepeHune ob6bEMa XKMUAKOCTM U TBEPAOro Tena.
4. OnpepeneHue pa3mepoB Manbix Te.
5. W3mepeHune TemnepaTtypbl NPM NOMOLLM XKMUAKOCTHOTO TEPMOMETPA U JaTYMKa TEMNEPATYPbI.

6. ﬂpOBe,D,EHVIe nccnenoBaHMA No NpoBepKe rMnoTe3bl: Aa/IbHOCTb nonéta WwapuKa, nyweHHOoro
FTOPU3OHTANbHO, TEM 6onblue, yem 60nbLe BbiCOTa nycCKa.

Pasgen 2. NepBOHaYanbHble CBEAEHMA O CTPOEHUM BeLLecTBa.

CTpoeHue BelllecTBa: aToMbl U MOJIEKYbI, UX pasmepbl. OnbITbl, 0Ka3biBaloLLMe ANCKPETHOE CTPOeHME
BellecTsa.

[BuskeHne yacTuu, seltectsa. CBA3b CKOPOCTM ABUMKEHUA YACTUL, C TeMMepaTypoi. bpoyHoBCKoe
ABuXeHune, andodysuna. BsanumoaeicTemne 4acTul, BELLECTBA: NPUTAXKEHME N OTTaNKMBaHUe.

ArperaTHble COCTOAHUA Bel,ecTBa: CTPOEHMe ra3os, )'KMAKOCTEVI n TBép,CI,bIX (KpMCTa!'IJ'IVI‘-IECKMX) Ten.
B3anmocsasb mexay CBOMCTBaMMU BeLllecCTB B Ppa3HbIX arperatHbliX COCTOAHNAX U UX aTOMHO-
MONERYNIAPHbIM CTPOEHUEM. OcobeHHocTH arperaTHbIX COCTOAHWM BOAbl.



JemoHcTpaunn.
1. HabnioaeHue 6POYHOBCKOIoO ABUMKEHUA.
2. HabnwoaeHne anddysmn.

3. HabnoaeHue ABNEHUIN, OOBACHAIOLMNXCA NPUTAKEHMEM UM OTTANIKUBAHMEM YacTuUL,

BellecTsa.
JNTabopaTtopHble paboTbl U ONbITHI.
1. OueHKa AgnameTpa aToma MeTOLOM PSA0B (C ucnonbsoBaHnem oTtorpadui).
2. OnbITbl N0 HabAOAEHWUIO TENNOBOrO PaclIMPEHMA ra3os.
3. OnbiTbl N0 06HAPYKEHUIO AENCTBUA CUN MONEKYNAPHOIO NPUTAXKEHUA.
Pasaen 3. [iBMxeHWe 1 B3aMOAENCTBUNE Ten.

MexaHu4yeckoe aBuxKeHne. PaBHomepHoe 1 HepaBHOMepHoe asukeHue. CKopocTb. CpeaHsasa CKOPOCTb
Nnpv HepaBHOMEPHOM ABUXKEHUW. PacyéT nyTn 1 BpeMeHU ABUKEHUS.

AiBneHne nHepuumn. 3aKoH UHepLUUK. B3anmoaencreme Ten Kak npuinHa MU3MeHeHMA CKOpPoCTH
ABUXeHuAa Ten. Macca Kak mepa nHepTHOCTM Tena. MNnoTHoCTb BewecTsa. CBA3b NJIOTHOCTYU C
KOJIMYECTBOM MOJIEKYN B eaMHMLLE 06 bEMa BeLLECTBA.

Cuna Kak xapaKTepucTuka B3anmogeinctena Ten. Cuna ynpyroctu 1 3akoH lN'yka. MamepeHue cuibl ¢
MOMOLLbIO ANHAMOMETPA. fIB/IeHNE TATOTEHMA U Cua TaxkecTn. Cnua TAMKECTU Ha APYyrMx naaHeTax. Bec
Tena. HesecomocTb. CNosKeHWe cuA, HanpasAeHHbIX MO OAHOM NpAmMoit. PaBHogelcTBytowas cun. Cuna
TpeHus. TpeHNe CKONbKEHUA N TPpeHMEe NOKOoA. TPeHWe B NPUPOAE U TEXHMKE.

JemoHcTpaunn.

1. HabnwogeHne mexaHUYECcKoro ABUXKeHUs Tena.

2. W3mepeHue CKOPOCTM NPAMOSIMHENHOTO ABUMKEHUA.

3. HabnwaeHue ABNEHUS MHEPLUUN.

4. HabnogeHne N3SMeHeHUA CKOPOCTU NPU B3aUMOAENCTBUMU TEN.

5. CpaBHeHWe macc no B3aMmoAeNCTBUIO Te.

6. CnoxeHue cun, HanpaseHHbIX NO O4HOM NPSMOIA.
NabopaTtopHble paboTbl U OMbITbI.

1. OnpegeneHue CKOPOCTM PaBHOMEPHOIO ABUMKEHUA (LuapuKa B XUAKOCTU, MOAENM
3NeKTpUYecKoro aBTomobuna 1 Tak aanee).

2. OnpegeneHue cpegHelt CKOPOCTU CKOJIbXKEHMA BPYCKa MK LWAPMKa NO HAKNOHHOM
MIOCKOCTU.



3. OnpeaeneHune NAOTHOCTU TBEPAOrO Tena.

4. OnbITbl, A86MOHCTPUPYIOLLME 3aBUCUMOCTb PacTAXKeHUA (aedopmaLmmn) NpyKuHbl OT
MPUNOKEHHOM CUNbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CUJbl TPEHUA CKOJIbXKEHUA OT Beca Tena n
XapaKTepa ConpuKacatowmxca HOBerHOCTEVI.

Pasaen 4. [lasneHne TBEPAbIX TEN, *KUAKOCTEN U ra3os.

Hasnenune. Cnocobbl ymeHbLUEHNA N YBeAUYeHUA aasneHus. JasneHune rasa. 3aBUCMMOCTb AaBAEHUA
rasa ot obbéma, Temnepatypsl. MNepeaaya AaBneHUs TBEPAbIMU TENAMU, XKUAKOCTAMM U razamu. 3aKoH
Mackans. MHeBMaTUYeCKMEe MallMHbl. 3aBUCUMOCTb AABNEHUA }KUAKOCTU OT FNYOUHbI.
FmapocTtatnyeckumii napagokc. Coobuiatoimeca cocyapl. Mmapasanyeckme mexaHnM3smbl.

Atmocdepa 3eman n atmocdepHoe aasaeHune. MprUymHbI CyLLEeCTBOBaHUA BO3AYLHOM 060104KM 3emMAn.
OnbiT Toppuyennn. MamepeHune atmochepHOro gasneHns. 3aBUCMMOCTb aTMOCHEPHOro AaBaeHUA OT
BbICOTbI HaZ, ypoBHEM Mops. Mpubopbl Ans nsmepeHus aTmochepHOro AaBaeHus.

JencTBue XMAKOCTM M rasa Ha NOrpy*KEHHOE B HUX Teno. BbiTankMBatowas (apxmmenosa) cuna. 3akoH
Apxumega. NnasaHune Ten. BosgyxonaasaHue.

JemoHcTpaumu.
1. 3aBMCMMOCTb AaB/ieHMA ra3a OT Temnepartypbl.
2. [epepayva faBneHUA XNOKOCTbIO U FA30M.
3. Coobuatowmecs cocyabl.
4. TwnapaBANYECcKUiA npecc.
5. TMposBneHune aenctema aTmochepHoro faBaeHus.

6. 3aBucMmocTb BbITaﬂKVIBaI-OLIJ,Eﬁ CUAbl OT 06bEMA I'IOpr}KéHHOﬁ 4acTu TeNa N NNOTHOCTH
KNOKOCTW.

7. PaBeHcTBO BbITa}'IKVIBaIOLLI,eﬁ CUNbl BECY BbITECHEHHOM KNOKOCTH.

8. Ycnosue nnaBaHMA Ten: NnaBaHUE Unm norpyxeHume 1en B 3aBUCMMOCTU OT COOTHOLWLEHNA

NJOTHOCTEN Tena v XULKOCTH.
NabopatopHble paboTbl U OMbITbI.

1. WccnepgosaHue 3aBUCMMOCTM BeCa TeNa B BOAE OT 06bEMa NOrpY>KEHHOM B KUAKOCTb YacTH

Tena.
2. OnpegeneHuve BbITaAKMBaOLLEN CUAbI, AENCTBYIOWEN Ha TeN0, NOTPY>KEHHOE B }KUAKOCTb.

3. lNpoBepKa He3aBMCMMOCTHU BbITaI'IKMBaPOUJ,Eﬁ Cunbl, p,eﬁcmyrom,eﬁ Ha TeNo B XXNAKOCTU, OT
Macchbl Tena.



4. OnblITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb BbITa/IKMBAOLWLEN CUbI, LENCTBYIOLLEN Ha TENO B
KUAKOCTU, OT 06BEMA NOTPYHKEHHOM B UAKOCTb YACcTM TENA U OT NMAOTHOCTU KUAKOCTU.

5. KoHcTpyMpoBaHMe apeomeTpa UAN KOHCTPYMPOBaHME N0AKM 1 onpedeneHue eé
rpy3onoabEMHOCTMU.

Pasgen 5. PaboTa 1 MOLWHOCTb. dHEpPrUA.
MexaHunuyeckan paboTta. MowHOCTb.

MpocTble MexaHW3Mbl: pblyar, 610K, HaKJAOHHAsA NAOCKOCTb. MNpaBuao paBHoBecUA pblyara. MpumeHeHue
npaBuaa paBHOBECKA pblvara K 6710Ky. «3010T0e NpaBuao» mexaHuku. KM npocTbix MexaHU3MOB.
MpocTble MexaHW3Mbl B HbITy U TEXHUKE.

MexaHunuyeckas aHeprua. KMHeTUYecKas u NoTeHuMaNbHasA sHeprus. NpespalleHre o4HOro BMAA
MeXaHW4YeCKOoM aHeprmm B Apyroi. 3aKoH COXpaHeHMA SHEPTUN B MEXaHUKeE.

JemoHcTpaunn.
1. Mpumepbl NPOCTbIX MEXAHM3MOB.
JNTabopaTtopHble paboTbl U ONbITHI.

1. OnpegeneHue paboTbl CUAbI TPEHWUA NPU PaBHOMEPHOM ABUXKEHUWN TENA NO rOPU30HTA/IbHOM
NOBEPXHOCTMU.

2. WccnepoBaHue ycnoBuiA paBHOBECUA pblyara.
3. WU3mepeHue KM/ HaKNOHHOM NIOCKOCTU.
4. W3yyeHWe 3aKOHA COXPaHEHUA MEXaHUYECKOM SHepPTUm.

8 KNACC

Pasgen 6. Tennosble ABNEHUA.

OCHOBHbIE NOIOXKEHUA MONEKYNAPHO-KMHETUYECKO TEOPMM CTPOEHMA BelecTBa. Macca 1 pasmepsl
aToOMOB 1 MoJsieKya. OnbITbl, NOATBEPKAAIOLMNE OCHOBHbIE NOMOXKEHMSA MONEKYIAPHOKMHETUYECKOM
Teopum.

Mogenu TBEpAOro, KUAKOro 1 ra3o0bpasHOro cocTosHUIM BelecTsa. Kpuctanamyeckne n amopdHble
Tena. O6bACHEHME CBOMCTB rasoBs, }KUAKOCTEN M TBEPAbIX Te/1 HAa OCHOBE MONOXKEHNN MONEKYNAPHO--
KMHeTUYecKon Teopmm. CMaumBaHNe 1 KanuanapHble AsaeHus. Tensosoe pacllMpeHmne 1 cxatume.

TemnepaTtypa. CBA3b TeMNepaTypbl CO CKOPOCTbIO TEMIOBOTO ABWUMKEHMUA YaCTUL,. BHYTPEHHAN aHeprus.
Cnocobbl U3MeHeHMsA BHYTPEHHEN aHepruun: Tensonepeaadya u coseplieHune paboTol. Buabl
Tensonepenayun: TeNI0NPOBOAHOCTb, KOHBEKLMA, U3/TyYeHMe.

Konunyectso TennoTbl. YaenbHasa TeENJI0EMKOCTb BelLecTBa. TenjioobmeH 1 Ten10Boe paBHOBecUe.
YpaBHeHWe TennoBoro 6anaHca. NnaBneHne 1 oTBepAEBAHNE KPUCTANIUYECKUX BELLECTB. YaebHas



Tennota nnasneHus. MNapoobpasosaHue N KoHAeHcauma. McnapeHne. Kunexue. YaenobHaa Tenaota
napoobpa3oBaHus. 3aBUCUMOCTb TEMMEPaTypPbl KUMEHUA OT aTMochepHOro AaB/eHus.

BnakHocTb BO3ayxa.
JHeprus Tonauea. YaenbHas TenaoTa cropaHus.

MpuHUMNbI paboTbl Tennosbix gsuratenei KM tennosoro asuratens. Tennosble ABUraTeNIn U 3alLMTa
OKpyXKatoLei cpeasbl.

3aKOH CoXpaHeHuA U NpeBpaLLeHUsa 3HePrum B Ten10BbIX NpoLeccax.
JemoHcTpaunn.
1. HabntogeHne 6pOYHOBCKOro ABUMKEHMA.
2. HabnwoaeHne anddysmn.
3. HabnwoaeHue ABNEHUN CMauYMBaHMA U KaNUANAPHbIX ABAEHUNA.
4. HabntogeHwe Tenao0BOro paclMpeHns Tes.
5. M3meHeHWe gaBsieHMA rasa npu U3MeHeHMmn o6 bEMa M HarpeBaHUU UK OXNTaXKAEHNN.
6. [paBuna nsmepeHua Temneparypsbl.
7. Bupabl Tennonepegaun.
8. OxnaxgeHuwe npu coBepLlieHNN paboTbl.
9. HarpeBaHue Npu coBepLlleHUM PaboTbl BHELIHUMM CUTaMMU.
10. CpaBHeHMe TeNI10EMKOCTEN Pa3/INYHbIX BELLECTB.
11. HabntopeHne KMneHus.
12. HabntogeHme NOCTOAHCTBA TeMNepPaTypbl NP NIABAEHUMN.
13. Mogenu TenoBbIX ABUraTesne.
JNTabopaTtopHble paboTbl U ONbITHI.
1. OnbITbl N0 OBHAPYKEHWUIO AEUCTBUA CUA MOSIEKYNSPHOTO NPUTANKEHUA.
2. OnbITbl MO BbIPALLMBAHUIO KPUCTANOB NOBAPEHHOM COMM UM Caxapa.
3. OnbITbl N0 HABAOAEHWUIO TENNOBOrO PACLUMPEHMUA FA30B, KUAKOCTEN U TBEPAbIX TEN.
4. OnpegeneHve faBneHus Bo3ayxa B 6annoHe Wwnpuua.

5. OnbITbl, AEMOHCTPpUpyowne 3aBUCMMOCTb AaBN1EHNA BO34yXa OT €ro 06bEMa U HarpesaHuA
U OXnaxXgeHuAa.



6. [poBepKa rmnoTtesbl IMHENHOM 3aBUCUMOCTU ANMHbI CTONBUKA KUAKOCTU B
TEPMOMETPUYECKON TPYOKe OT TemnepaTypbl.

7. HabnwogeHue U3MeHeHUs BHYTPEHHEN SHepruM Tena B pesy/ibTate Tensonepeaaqun u paboroi
BHELUHUX CUA.

8. MWccneposaHue agneHna TensoobmeHa npu cmewnBaHnn XOJ'IOAHOVI n ropﬂqeﬁ BOAbl.

9. Onpep,eneHme KO/in4ecTtBa 1en0Tbl, NONYy4EHHOTO BOAOVI npu TensoobmeHe ¢ Harpetbim
MeTannan4yeCKum LManHapom.

10. OnpegenexHuve yaesnbHOM TENNOEMKOCTU BELLLECTBA.

11. UccnepoBaHue npouecca ncnapeHus.

12. OnpepeneHne OTHOCUTENbHOM BIAXKHOCTM BO34yXa.

13. OnpegenexHuve yaenbHOM TENNOTbI NAaBAEHUA baa.
Pasgen 7. dneKTpuyeckme n MarHUTHble AB/IEHMUA.

dnekTpusaums Ten. [la poaa 3eKTpUYECcKMX 3apAa0B. BsaumogencTemne 3apssKeHHbIX Tesl. 3aKoH
Ky/noHa (3aBMCMMOCTb CUJIbl B3aMMOLENCTBUA 3aPAKEHHbIX TEN OT BE/IMUMHbI 3apPAS0B U PacCTOAHUA
MeXay Tenamm).

dneKTpuyeckoe nose. HanpAKEHHOCTb 3N1EKTPUYECKOro Nos. MPUHUMN CyneprnosnLmm 31eKTpUYeCcKmx
nonew (Ha Ka4ecTBEHHOM YPOBHe).

Hocutenu aneKkTpuyecknx 3apsaoB. DemMeHTapHbI 3NeKTpuYeckunin 3apsaa. CTpoeHne atoma.
MPOBOAHMKMN U AUINEKTPUKM. 3aKOH COXpaHEHMA 3NeKTpMYecKoro 3apsaaa.

INEeKTPUYECKUI TOK. YCI0BUSA CYLLECTBOBAHUS 3/1EKTPUYECKOTO TOKA. MCTOYHMKM NOCTOSSHHOIO TOKa.
[eiicTBUA 3NeKTPUYECKOro TOKA (TENN0BOE, XMMUYECKOE, MAarHUTHOE). INEKTPUYECKUI TOK B KUAKOCTAX
W rasax.

dneKTpuyeckasn uenb. Cuna ToKa. IneKkTpudeckoe HanpaxeHne. ConpoTneieHne NPOBOAHMKA.
YpenbHoe conpotmueaeHue sewectsa. 3akoH Oma ana yvyactka uenu. lMocneposartenbHoe m
napannenbHoe coeguHeHWe NPOBOAHMKOB.

PaboTa M MOLLHOCTb 3N1EKTPUYECKOr0 TOKA. 3aKoH [Koynsa—/leHua. dNeKTpuyeckue uenu n notpebutenm
3N1eKTPUYECKOW sHeprun B 6biTy. KOpoTKoE 3aMblKaHMe.

MocTosHHbIE MarHUTbI. B3anmogeincTeme NOCTOAHHbIX MarHMToB. MarHutHoe nosie. MarHuMTHoe nose
3emMnu 1 ero 3HaYeHne 4na XmsHu Ha 3emne. OnbIT IpcTega. MarHUTHOE NoNe SINEKTPUYECKOro ToKa.
MpumeHeHMe 3N1eKTPOMarHMToB B TEXHUKeE. [elicTBMe MarHUTHOroO NO/A Ha NPOBOAHMK C TOKOM.
dneKTpoaBUraTesib NOCTOAHHOIO TOKa. Micnonb3oBaHMe aNeKTpoaABUraTesie B TEXHUYECKUX YCTPOMCTBAX
W Ha TpaHcnoprTe.

OnbiTbl Papasen. ABNeHNe 3NeKTPOMArHMTHOM MHAYKUMU. Mpasuno JleHua. dnekTporeHepaTop.
Cnocobbl NOAYYEHMSA 3NEKTPUYECKOM IHEPTMM. DNEKTPOCTAHLUMM Ha BO30BHOBAAEMbIX MCTOYHUKAX

aHeprum.



JemoHcTpaunn.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

dneKkTpM3auma Ten.

[Ba poaa aneKkTpnYecKux 3apagos U B3aMMOSENCTBUE 3aPAKEHHDIX TEN.
YCTPOMCTBO U AelicTBME 3/IEKTPOCKONa.

dneKTpoCTaTUYECKasa MHAYKLMA.

3aKOH COXpaHEHUSA 3NEKTPUYECKUX 3aPAL0B.

MPOBOAHUKM U AUINEKTPUKN.

MogaenmpoBaHue CUNOBbIX IMHUIA SNEKTPUYECKOTO NOAA.
NCTOYHUKM NOCTOAHHOIO TOKa.

[encTBns aneKTpmuyYecKkoro Toka.

INEeKTPUYECKMI TOK B MKULKOCTH.

la30BblIi pa3paa.

N3mepeHure cunibl TOKa aMnepmeTpoMm.

N3mepeHune 31eKTPUYeCcKoro HanpaXeHUsa BOJIbTMETPOM.

PeocTtaT M MarasuH conpoTUBAEHUIA.

B3aumopelicTene NoCTOAHHbIX MarHUTOB.

MogaenvpoBaHne HEBO3MOXKHOCTU pasgeseHna NoaCcoB MarHuTa.
MogaennpoBaHMe MArHUTHbIX NOeN NOCTOAHHbIX MarHMTOB.

OnbIT IpcTesa.

MarHuTHoOe none Toka. INeKTPOMarHuT.

JencrtBne MarHMTHOroO NoaA Ha NPOBOAHMUK C TOKOM.
dneKkTpoaBUraTesib MOCTOAHHOIO TOKa.

NccnepoBaHue ABNEHUA SNEKTPOMATHUTHON MHAYKUMN.

OnbiTol ®apages.

3aBMCUMMOCTb HaNpaB/IeHUA NHAYKLUMOHHOIO TOKa OT YC/10BU €r0 BO3HUKHOBEHMUA.

dneKTporeHepaTop NOCTOAHHOIO TOKa.

NabopaTtopHble paboTbl U OMbITbI.

1.

OnbITbl NO HABAOAEHUIO SINEKTPU3ALMM TeN MHAYKUMEN U NPU CONMPUKOCHOBEHUM.



10.
11.
12.
13.
14,
15.
16.

17.

18.
19.
20.

21.

9 KNACC

Pasgen 8.

MccnepoBaHue AeNCTBUA 31EKTPUYECKOTO NOAA Ha MPOBOAHUKMN U ONINEKTPUKM.
CbopKa 1 npoBepKa paboTbl 3/1EKTPMUYECKOM LLeNn NOCTOAHHOIO TOKa.
M3mepeHune 1 perynmpoBaHme CUbl TOKa.

M3mepeHune 1 peryiMpoBaHme HanpaxKeHus.

MccnegoBaHme 3aBUCMMOCTM CUJbl TOKA, MAYLLETO Yepes pe3nctop, OT CONPOTUBAEHMSA
pesncTopa 1 HanpsXeHUs Ha pesncTope.

OnbiTbI, AEMOHCTPpUpyoWmne 3aBUCMMOCTb SJTIEKTPUYECKOTO CONPOTUBNEHNA MPOBOAHUKA OT
€ro 4NnHbl, naowaan nonepeyvyHoro ce4eHMA U matepmnana.

MpoBepKa NpaBuaa CAOXKEHMA HANPAXKEHWUI NpKU Nocae0BaTeNbHOM COeANHEHUN ABYX
pe3ncTopos.

Mposepka npasuia 4aa CUabl TOKA NpW NapannesbHOM COeAMHEHNN Pe3NCTOPOB.
OnpepeneHune paboTbl 31EKTPUYECKOTO TOKA, UAYLLETO Yepes pe3ncTop.

OnpepeneHne MOLLHOCTU 3/1IEKTPUYECKOrO TOKA, BbIAENAEMOW Ha pe3uncTope.
NccnepoBaHme 3aBUCMMOCTU CUAbI TOKA, MAYLLETO Yepes IAMMNOYKY, OT HaMNpPAXKEHUA HA HEW.
Onpegenenune KM HarpesaTtena.

NccnepoBaHme MarHUTHOMO B3aMMOLENCTBUA MOCTOAHHbBIX MArHUTOB.

MN3yyeHne MarHUTHOrO NOAA NOCTOAHHbIX MArHUTOB NPU UX 06BEAUHEHUN U Pa3aeneHunn.
NccnepoBaHne AeNCTBUA SNEKTPUYECKOTO TOKA HA MarHUTHYIO CTPESIKY.

OnbITbl, AEMOHCTpUpyowmne 3aBUCMMOCTb CUNbI B3aMMO,£I,el7ICTBMF| KaTyLWKW C TOKOM U
MarHuTa OT CU/1bl TOKa U HanpaB/1EHNA TOKa B KaTyllKe.

N3yyeHne aeincTBUS MarHUTHOIO NOAA Ha NPOBOAHUK C TOKOM.
KoHcTpynpoBaHue 1 n3ydeHue paboTbl 31IeKTpoaBUraTens.
N3mepenue KM anekTpoasuraTe/ibHOM YCTAaHOBKMU.

OnbITbl MO UCCNEA0BAHUIO AB/IEHUS 3/IEKTPOMArHUTHOM MHAYKUUKU: UCCneaoBaHue
WM3MEHEHMUI 3HAYEHUA U HaNPaBiEHUA NHAYKLUMOHHOIO TOKa.

MexaHunyeckume ABIeHUA.



MexaHu4yeckoe aBuxkeHne. MaTtepmnanbHan Touka. Cuctema oTcuéta. OTHOCUTENBHOCTE MEXAaHNYECKOTO
ABUXKeHUA. PaBHOMepHOe NPAMOIMHENHOE ABUKeHMe. HepaBHOMepHOe NPAMOJIMHENHOE ABUMKEHME.
CpeaHAA U MTHOBEHHAA CKOPOCTb Te/la MPU HEPABHOMEPHOM ABUNKEHUMU.

YcKopeHue. PaBHOYCKOpeHHOoe NpAmoanHeinHoe apuskeHne. CBobogHoe nageHue. OnbiTbl Fanunes.

PaBHOMepPHOE ABUKEHME NO OKPYKHOCTU. MNepuog, 1 yacToTa obpaleHusa. JInHelHan v yrnosan
CKOpOCTU. LleHTpocTpemuTeibHOE YCKOpPEHHUe.

MepBbii 3aKOH HbloToHA. BTopoit 3akoH HbtoToHa. TpeTuii 3akoH HbtoToHa. MpuHumMn cynepnosnumm
cun.

Cuna ynpyroctu. 3akoH Myka. Cuna TPEeHUs: CMna TPEHUS CKOJIbKEHUA, CU1a TPEeHWUA NOKoA, Apyrue Buabl
TpeHus.

Cuna TAXKEeCTM N 3aKOH BCEMUPHOIO TArOTEHUA. YCKopeHune CBO60,£I,HOFO nageHua. lpuxeHue nnaHet
BoKpyr ConHua. lMepBaa KOCMUYeECKaa CKOPOCTb. HeBeCOMOCTb 1 NeperpysKu.

PaBHOBeCHe maTepuanbHOW TOYKU. ABCONOTHO TBEpAOE TeNo. PaBHOBecKe TBEPLOIo Tesa ¢
3aKpennéHHOoM ocblo BpaweHa. MOMEHT cunbl. LLeHTp TaxKecTu.

Nmnynbe Tena. MameHeHne nmnynbca. UMnynbe cunbl. 3aKOH COXpaHeHUA UMNynbca. PeakTMBHOE
ABUXKeHue.

MexaHun4yecKkas paboTa U molHOCTb. PaboTa cun TaxKecTu, ynpyroctu, TpeHua. CBA3b sHEPrnn n paboTbl.
MoTeHuManbHan aHeprus Tena, NogHATOro Haj NOBEPXHOCTbIO 3eM/N. [oTeHUMaNbHAA SHEPIUA CXKaATOM
Npy*uHbl. KNHeTUYeCKas sHeprus. Teopema 0 KUHETUUYECKOMN 3Heprnn. 3aKoH CoXpaHeHus
MeXaHNYEeCKOM sHepruu.

JemoHcTpaumu.
1. HabnwogeHne MexaHUYeCcKoro ABUKEHUS Tena OTHOCUTE/IbHO Pa3HbIX Te/l OTCYETa.

2. CpaBHeHuWe NyTen N TPaeKToOPU ABUNKEHMA OLHOIO U TOTO Ke Tena OTHOCUTENIbHO PasHbIX
Ten otcyéra.

3. M3mepeHue CKOPOCTU U YCKOPEHUA NPAMOJIMHENHOTO ABUKEHUA.
4. WccnepoBaHWe NpU3HAKOB PAaBHOYCKOPEHHOIO ABUMXKEHUA.
5. HabnwoaeHune ABUXKEHUA Tena NO OKPYHKHOCTH.

6. HabnoaeHne mexaHUYECKUX ABNEHUN, MPOUCXOAALLMX B CUCTEME OTCYETA «TenerkKka» npu eé
pPaBHOMEPHOM U YCKOPEHHOM ABUMKEHUUN OTHOCUTENIbHO KabuHeTa GUsnkm.

7. 3aBUCMMOCTb YCKOpPEHUNA TeNna OT MacCcCbl TeENa U ILl,et/"lCTByIOLI.I,EI\/'I Ha HEro cunbl.
8. Ha6mop,eHme pPaBeHCTBaA Cha NpuU B3aMMOAEI7ICTBMM TEN.
9. WU3meHeHMe Beca Tena NP1 YCKOPEHHOM ABUXXEHUMN.

10. Mepegaya Mmnynbca Npu B3aMMOAENCTBUMU Te.



11.

12.

13.

14.

15.

16.

Mpeobpa3oBaHUA SHEPTUM NPU B3aAUMOLENCTBUN TEN.

CoxpaHeHune UMMyibca NPU HeynpPyrom B3aMmonencTemm.
CoxpaHeHuWe umnysibca Npu abCcoNOTHO YNPyrom B3anMOLENCTBUN.
HabntogeHne peakTMBHOTO ABUNKEHMUS.

CoxpaHeHne MexaHM4YeCcKoM aHeprum npm cBo6oaHOM NageHuun.

CoxpaHeHWe MexaHUYECKON IHEPTUN NPU ABUKEHUM TENA NOL AEACTBMEM MPYKUHBI.

NabopaTtopHble paboTbl U OMbITbI.

10.

11.

KoHCTpymnpoBaHWe TpaKTa 414 pPa3roHa U Aa/ibHENLLEro paBHOMEPHOIO ABUXKEHUSA LWAPUKA
UAN TENEKKN.

Onpe,u,eneHme Cpe,D,HEVI CKOPOCTU CKOIbXKEHWNA 6pyC|<a NN ABUXXEHUA WapUKa No HaK/MOHHOM
N/TIOCKOCTH.

OnpegeneHune ycKOpeHua Tena Npu paBHOYCKOPEHHOM ABUMKEHWUM NO HAKIOHHOW NJIOCKOCTY.

MccnepoBaHme 3aBUCMMOCTM MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM ABUMKeHUN 6e3
HayaNbHOM CKOPOCTH.

MpoBepKa runoTesbl: ecv NPU PaBHOYCKOPEHHOM ABUXKeHUM 6e3 HauyaibHOM CKOPOCTU NYTU
OTHOCATCA KaK PAL HEYETHbIX YMCEe, TO COOTBETCTBYIOLLME NPOMENKYTKM BPEMEHMN
OAMHAKOBbI.

NccnepgoBaHme 3aBUCMMOCTU CUbI TPEHWUSA CKOJIbXKEHWUS OT CUJIbl HOPMAJIbHOTO AaBAeHuUA.
OnpeaeneHne KoapdULMEHTA TPEHUA CKONbIKEHUSA.
OnpegeneHune KECTKOCTU MPYHKUHbI.

Onpep,eneHme paGOTbI CU/ibl TPEHUA NPU PABHOMEPHOM ABUXEHUN T€Na NO FOpM3OHTaﬂbHOl7JI
NOBEPXHOCTU.

OnpegeneHune paboTbl CUAbI YNIPYrocT Npu NogbEMeE rpysa C UCNo/b30BaHMEM
HEenoABUMXHOro U NOABUMKHOIO 6/10KOB.

M3yyeHne 3aKoHa COXpaHEHMA SHEPrun.

Pasgen 9. MexaHun4yeckne KonebaHnsA U BOJHbI.

KonebatenbHoe asueHune. OCHOBHbIE XapaKTEPUCTMKM KoebaHWit: nepuoa, 4actoTa, amnanTyaa.

MaTemaTn4ecknit u I'Ipy)-KVIHHbIﬁ MaATHUKW. [TpeBpaleHne sHeprun npu KonebaTesibHOM ABUXKEHNN.

3aTyxa|ou4me KonebaHusA. BbIHYXAEHHble KonebaHua. PesoHaHc. MexaHunyeckune BosiHbl. CBOMCTBA

MexXaHU4YeCKMUX BOJIH. ﬂpop,oanble M nonepeyvyHble BOJIHbI. ,D,I'IVIHa BOJIHbl U CKOPOCTb eé

pPacnpoCcTpaHeHUA. MexaHunyeckne BoHbI B TBép,CI,OM Tene, cemcmMmnyecKkune BosHbl.

3BYK. [POMKOCTb 3BYKa U BbicOTa TOHa. OTparkeHue 3ByKa. MHPPasBYK M yIbTPasBYyK.



JemoHcTpaunn.
1. HabnwoaeHue KonebaHu Ten Nog AeUCTBUEM CUAbI TAXKECTU U CUAbI YIIPYTOCTH.
2. HabnwoaeHne KonebaHwuii rpy3a Ha HATK U Ha NPYXKUHE.
3. HabnoaeHue BbIHYXAEHHbIX KONebaHM N pe3oHaHca.
4. PacnpocTpaHeHuMe NPoAOobHbIX M NoMepeyHbIX BOH (Ha moaenm).
5. HabnwoaeHne 3aBUCUMOCTM BbICOTbI 3BYKa OT YacTOTbI.
6. AKYCTUYECKUI pe30oHaHC.
NabopaTtopHble paboTbl U OMbITbI.
1. OnpepgeneHue 4acToTbl U NepMoaa KonebaHNn maTeMaTUYEeCKOro MasTHUKA.
2. OnpepaeneHue 4YacToTbl M Nepuoaa KonebaHui NPy>KMHHOTO MaATHUKA.

3. WccneposaHune 3aBUCUMOCTU Nepuoaa KonebaHuii NoaBeLeHHOro K HUTK rpy3a oT AUHbI
HUTK.

4. WccnepoBaHme 3aBUCMMOCTU Nepuoaa KonebaHui NPYXKNUHHOIo MaATHWNKa OT MacCCbl rpysa.

5. TpoBepKa HE3aBUCMMOCTU Nepuoaa KonebaHuit rpysa, NoABELIEHHOro K HATK, OT Macchbl
rpysa.

6. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb Nepuoaa KonebaHuii NPy>KMHHOro MaATHUKA OT
MaccCbl rpy3a W KECTKOCTU MPYKUHbI.

7. W3mepeHue yckopeHus cBo6OAHOro naseHums.
Pasgen 10. IneKTPOMarHUTHOE MOoJIE U 31EKTPOMArHUTHbIE BOJIHbI.

3J'IEKTpOMaFHMTHOE none. 3!'IEKT|OOMaI'HMTHbIe BOJIHbI. CBONCTBA 3NNEKTPOMArHUTHbIX BOJIH. LWkana
3NEKTPOMArHUTHbIX BOAH. CNob30BaHMeE 3INEKTPOMArHUTHbIX BOAH A COTOBOW CBA3M.

dneKTpoMarHMTHaA npmMpoaa ceeTa. CKopocTb cBeTa. BonHOBbIE CBOMCTBaA CcBETA.
JemoHcTpaumu.

1. CBOIACTBA 3NEKTPOMArHUTHbIX BOJIH.

2. BonHoBble CBOICTBA CBETA.
NabopaTtopHble paboTbl U OMbITbI.

1. W3yyeHune CBOMCTB 3/IeKTPOMArHMTHbIX BOJIH C MOMOLLbIO MOBUMAbHOTO TenedpoHa.
Pasgen 11. CBeTOBble ABNEHMA.

Nyuesasa mogenb ceeTa. UcTouHMKM cBeTa. MpAmMoavHenHoe pacnpocTpaHeHue ceBeTa. 3aTmeHus ConHua
1 JlyHbl. OTpaykeHue ceeTa. [110CcKoe 3epKano. 3aKOH OTparkeHUA cBeTa.



NpenomneHune ceeTa. 3aKoH npenomneHunaA ceeta. [NNoIHOe BHyTpeHHee OTpaXKeHue cBeTa.
Ncnonb3oBaHWe NOSIHOrO BHYTPEHHEro OTpaXKeHMA B ONTUYECKMX CBETOBOAAX.

JNlvn3a. Xog nydeit B inH3e. OnTudeckan cuctema doToannapaTa, MUKPOCKOMa M Teneckona. [1as Kak
onTMyeckana cuctema. bAN30pPYKOCTb U AaNbHO30PKOCTb.

PasnoxkeHne 6enoro cBeTa B CnekKTp. OnbiTbl HotoTOHA. CnoxeHune CNeKTpasbHbIX LBeToB. Aucnepcma
cBeTa.

JemoHcTpaumu.

1. NMpAmonnHelHOe pacnpocTpaHeHMe CBeTa.

2. OrtpaKkeHune cseTa.

3. MonyyeHue n3obpaxkeHU B NJIOCKOM, BOTHYTOM U BbIMYK/IOM 3epKanax.

4. [lpenomneHue ceeTa.

5. OnTU4YecKuii CBETOBOA.

6. Xopg nyuei B cobupatoLein AnHse.

7. Xopg nydyei B paccenBaroLLen 1MH3e.

8. [MMonyyeHune n306paxKEHN C MOMOLLbIO JINH3.

9. MpuHumMn genctemA GoToannapaTa, MMKPOCKONA M Tesieckona.

10. Mopgenb rnasa.

11. PasnorkeHne 6en0ro cBeTa B CNEKTP.

12. NonyyeHne 6enoro cBeTa NPU CNOKEHMUM CBETA PA3HbIX LBETOB.
JNTabopaTtopHble paboTbl M ONbITbI.

1. WccnepoBaHWe 3aBUCMMOCTU Yria OTPAXKEHUA CBETOBOIO /lyda OT yrna nageHus.

2. W3y4yeHue xapaKTepUCTMK M306pakeHMA npeameTa B NJIOCKOM 3epKane.

3. WccnepoBaHWe 3aBUCUMOCTM yria NPEAOMIEHUA CBETOBOMO Iyya OT yr/aa NajeHuna Ha
rpPaHULE «BO3AYX—CTEKNOY.

4. MonyyeHune n3obpaxKeHUi C NOMOLLbIO COBMpPatOLLEN JIUH3bI.

5. OnpeaeneHne GOKYCHOIo PacCTOAHUA U ONTUYECKOM CUJIbl COBMpPALOLLLEN /INHSbI.

6. OnbITbl MO pa3NoXKeHo 6en0ro cBeTa B CNEKTP.

7. OnbITbl MO BOCNPUATHIO LiBETA NPEAMETOB NPU UX HabloAeHUM Yepes LBEeToBble PUALTPBLI.

Pasgen 12. KBaHTOBbIE ABAEHUA.



OnbiTbl Pesepdopaa 1 nnaHeTapHan mogens atoma. Moaenb aToma bopa. McnyckaHue n nornouweHue
cBeTa aToMoM. KBaHTbl. J/INHeNuYaTble CNeKTpbl.

PagnoaktTuBHoOCTb. Anbda, 6eTa- U ramma-nsnydyeHus. CtpoeHme aTomHoro aapa. HyknoHHaa mogens
aToMHoro agpa. M3otonbl. PagnoakTuBHble NpeBpalleHuma. Meproa nonypacnasa aToOMHbIX sgep.

AnepHble peakunm. 3aKOHbI COXpaHEeHUA 3apAaL0BOro U MacCOBOrO YMCeN. DHEePrna CBA3N aTOMHbIX
anep. CBA3b macchl U aHeprumn. Peakumun cnHtesa un genenuna agep. UctouHnku sHeprmm ConHua v 3B€34,

AoepHasa sHepreTuKa. JencTeusa pagnoaKkTUBHbIX U31YYEHWNIN Ha KMBble OPraHU3MbI.
JemoHcTpaumu.

1. CnekTpbl U3/ly4eHUA N NOFNOLLEHUA.

2. CneKTpbl pas/INYHbIX ra3os.

3. CneKTtp Bogopoaa.

4. HabnwogeHune TpeKoB B Kamepe BuabcoHa.

5. PaboTa CYUETYMKA MOHUBUPYHIOLLUX U3TYHEHUA.

6. Peructpauma nsnyyeHusa npupoaHbIX MMHEPasoB U NPOAYKTOB.
JTabopaTtopHble paboTbl U ONbITbI.

1. HabntogeHue CNAOWHBIX U INHEKYATbIX CNEKTPOB U3/TYYEHUA.

2. WccnepoBaHWe TPEKOB: USMEPEHME SHEPTUM YacTULbI MO TOPMO3HOMY NyTH (Mo
doTorpaduam).

3. WU3amepeHue pafnoaKkTMBHOIo GpoHa.
MoBTOpPUTENBbHO-0606LWAOWMIA MOAY/Tb.

MoBTOpPUTENBHO-0606LWAOWMIA MOAY/1b NPeAHa3HauYeH 41a cuctemaTmsaummn n obobuieHms
npPeaMeTHOro COAEPKaHMA U ONbITa AeATe/IbHOCTU, MPUOBPETEHHOIO NPU U3YYEeHUKN BCErO Kypca
dU3MKK, a TaKKe ANA NOArOTOBKM K OCHOBHOMY rocy4apCTBEHHOMY 3K3amMeHy no ¢pusmnke ans
obyyatowmxcs, BblbpaBLIMX 3TOT y4ebHbI NpegmerT.

Mpyn N3yyeHNn 4aHHOTrO MOAY/A PEaNU3YIOTCA U CUCTEMATU3MPYIOTCA BUAbBI AeATE/IbHOCTU, Ha OCHOBE
KOTOpbIX 06ecneymBaeTcs OCTUKEHNE NPEAMETHbLIX U MeTanpeaMeTHbIX NAaHUPYeMbIX Pe3y/1bTaToB
0byyeHuns, popmMmupyeTca ecTecTBEHHOHAY4YHan rPaMOTHOCTb: OCBOEHME Hay4YHbIX METOA0B
nccaenoBaHUA ABNEHWUIA NPUPOAbI U TEXHUKKN, OBNAAEHMUE YMEHUAMMN 0B BACHATL GU3MYECKME ABNEHUA,
NPUMEHSAA NONyYeHHble 3HaHWA, PEeLLaTh 3a4a4K, B TOM YMC/IE KAYeCTBEHHbIE W SKCNEPUMEHTa/IbHbIE.

MpUHLMNMANbHO AeATeNbHOCTHbIM XapaKTep AaHHOro pa3fena peanmsyeTca 3a CYET Toro, YTo
obyuaroumecs BbINOMHAKT 3a[aHNsA, B KOTOPbIX MM NpeasiaraeTcs:

Ha OCHOBE MOJIYYEHHbIX 3HAHUI Pacno3HaBaTb U HAY4YHO OOBACHATL GU3NYECKUE ABJIEHUSA B
OKpY*KatloLWen Npupoge 1 NOBCeAHEBHOM KU3HU;



MCNO1b30BaTb Hay4YHble MeTOodbl UCC/1eaA0BaHUA ¢M3MH€CKVIX AB/IEHWNI, B TOM Yncne AnAa npoBepku
rmnoTes U Nosly4eHnA TeopeTn4eCKknx BbiBO4 0B,

06DBACHATbL HayYHble OCHOBbI HaMbo1ee BaXKHbIX JOCTUMEHU COBPEMEHHbIX TEXHOI0TUIA, Hanpumep,
NPaKTUYECKOro NCNoAb30BaHNA Pa3IMYHbIX UICTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHa NpeBpalLeHus 1
COXpaHEeHMA BCEX U3BECTHbIX BUAOB SHEPTUMN.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOrPAMMBbI MO ®U3NKE HA YPOBHE OCHOBHOTIO
OBLUEFO OGPA3OBAHUA

N3yueHune ¢M3MKM Ha ypoBHE OCHOBHOTIO 06LLI,EFO 06pa3OBaHMFI Hanpas/1€HO Ha A0CTUXKEHNE
NINYHOCTHbIX, MEeTanpegMeTHbIX U NPeMETHbIX O6pa3OBaTEJ'IbeIX PE3yNbTaTOoB.

B pe3synbTaTe nsyyeHna GU3NKM Ha YPOBHE OCHOBHOrO 0bLLero obpasoBaHua y obyyatoweroca byayTt
chopMMpOoBaHbI CaeaytolLmMe NMMYHOCTHbIE Pe3y/ibTaTbl B 4acCTy:

e 1) naTpnoTnyecKkoro BoCNUTaHMUA:

e —pPOsABNAEHME UHTEPECA K UCTOPUN N COBPEMEHHOMY COCTOAHUIO POCCUIMCKON GU3NYECKON HayKK;
® — [|eHHOCTHOE OTHOLIEHWE K AOCTUNKEHUAM POCCUNCKUX YUEHDBIX-OU3MKOB;

e  2)rpaxaaHCKOro U AyxXOBHO-HPaBCTBEHHOrO BOCMUTaHUA:

® —TOTOBHOCTb K aKTUBHOMY Yy4aCTUIO B 06CY)‘K,D,EHVIM 06Ll.l,eCTBEHHO 3HAaYUMbIX U I TUHECKUX I'IpO6l'IEM,
CBA3aHHbIX C MPAKTUYECKUM NMPUMEHEHUNEM ,CI,OCTM)KGHMVI ¢M3MKM;

® — 0CO3HaHWE BaXKHOCTU MOPASIbHO-3TUYECKUX NMPUHLMUMNOB B AEATENBHOCTU YYEHOTO;
®  3) 3CTETMYECKOro BOCMUTAHUS:

® — BOCNpUATNE 3CTETUHECKUX Ka4eCTB ¢M3MHECKOV1 HaYyKu: eé raPpMOHUNYHOIO NOCTPOEHUA, CTPOTOCTHU,
TOYHOCTU, NAKOHNUYHOCTH,

e 4) UEeHHOCTN Hay4HOro NO3HaHMUA:

® — OCO3HaHMe LEeHHOCTU GU3UYECKON HAaYKMU KaK MOLLHOIO MHCTPYMEHTA NO3HAHWA MUPA, OCHOBbI
pPa3BUTUA TEXHONOTMI, BaXKHEMLEN COCTABNAIOLWEN KYNbTYpbI;

e — pa3BUTUE Hay4YHOM /IIOOO3HATE/IbBHOCTU, MHTEPECA K UCCNeA0BaTE/IbCKOM AeATe/IbHOCTY;
e 5) dopmMpoBaHUA KyAbTYPbl 340P0BbA U IMOLMOHANLHOIO 6a1arononyymsa:

® — 0CO3HaHWe LLeHHOCTM 6e3onacHoro 06pasa KM3HM B COBPEMEHHOM TEXHO/IOTMYECKOM MUpE,
BaXKHOCTM Npasua 6e30nacHoOro NoBeAeHna Ha TPaHCMOopPTe, Ha AOPOrax, C INEKTPUYECKUM U
Tenao0BbIM 060pyL0BaHNEM B AOMALLIHUX YC/IOBUAX;

e — chHOPMMPOBAHHOCTb HaBblKa pedaeKcun, NpUsHaHMe CBOEro NpaBa Ha OWMBKY 1 TaKOTOo Ke NpaBa
Y APYroro YesoBeKa;

®  6) TPyAOBOro BOCMUTAHUA:

® — QKTMBHOE y4yacTMe B peLleHNN NPAKTUYECKUX 3a4a4 (B pamKax cembu, obpasoBaTenbHOM
OpraHM3aumm, ropoaa, Kpas) TEXHONOTMYECKOM U COLMaNbHOW HanpaBAeHHOCTH, TPebYOWMX B TOM
yncne n PU3NYECKMxX 3HaHN;

® — WHTEpPEC K NPaKTUYECKOMY MU3yYeHUI0 Npodeccuin, CBA3aHHbIX C GU3NKON;



® 7) 3KONOrMYeCcKoro BOCMUTaHWUSA:

e — OpMeHTauMA Ha NpumeHeHne GU3NYECKUX 3HAHUI ANa pelleHns 3a4a4 B 06/1aCT OKpyrKatoLwen
cpefbl, NN1aHUPOBAHUA NOCTYNKOB U OLLEHKM UX BO3MOXHbIX MOCAeACTBUI AR OKPYKatoLLen

cpeapl;
® — 0CO3HaHMe rnobanbHOro xapakTepa 3KONOrMYECKMX NPOBAEeM U NYTEN UX peLleHus;
e 8)adanTauum K U3MEHAIOLMMCA YCI0BMAM COLLMaIbHOM U NPUPOAHON cpeapl:

o - I'IOTpEGHOCTb BO B3aMMO,D,EV1CTBMVI npu BbINO/IHEHUN MCCI'IE,CI,OBaHMﬁ M NPOEKTOB ¢M3M‘-IECKOV1
HanpPaB/1eHHOCTU, OTKPbLITOCTb ONbITY U 3HAHUAM OPYTUX;

® —[oBbllleHNE YPOBHA CBOEM KOMNETEHTHOCTU yepes NPakTU4eCKYo AeATE/IbHOCTb;

e —noTpebHOCTb B pOPMMUPOBAHMUN HOBbIX 3HAHMN, B TOM Yncie GopMyIMpPoBaTb UAEUN, MOHATUSA,
rmnoTesbl 0 PU3NYECKMUX 0OBEKTAX U ABNEHUAX;

e — OCO3HaHWe AedMUUTOB COBCTBEHHbIX 3HAHUIM U KOMMNETEHTHOCTEN B 06/1aCTN PU3MKY;
® — nNaaHMPOBaHWE CBOEro Pa3BUTUA B MPUOBPETEHNN HOBbIX GU3UUYECKMX 3HAHWI;
e — CTpemieHWe aHaM3MpPOoBaTb U BbIABAATL B3aMMOCBA3WN NPUPOAbI, 06LLEeCTBa U SKOHOMUKN, B TOM

yucne C UCnosib3oBaHMeEM ¢M3MH€CKMX 3HaHWI;

®  — OLEHKA CBOUX AENCTBUIN C YYETOM B/IMAHUA Ha OKPYKAIOLWYIO cpeny, BO3MOMXKHbIX rNobaibHbIX
nocneacTsui.

METAMPEOMETHbIE PE3YJ/IbTATbI

B pe3synbTaTe ocBOEHMA NPoOrpaMmmbl No GU3MKe Ha ypoBHE OCHOBHOrO obuiero o6pasosaHun y
obyuatowwerocs 6yayT cdopmmnpoBaHbl MeTanpeaMeTHbIe pPe3y/ibTaTbl, BK/OYatoLWMe No3HaBaTe/IbHble
YHMBepcanbHble yYebHble 4eNCTBUA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE y4ebHble AeNCTBMS,
perynsTMBHble YHUBEpPCaibHble y4ebHble gencTeus.

Mo3HaBaTenbHble yHMBepcasnbHble yuebHble AeiCTBMUSA

BaszoBble ornyeckue AencTeumA:
®  BbIABAATb U XapaKTEPM30BaTb CYLLECTBEHHbIE NPU3HAKM 06 BHEKTOB (ABNEHUIA);

® yCTaHaB/MBaATb CYLLI,eCTBeHHbIﬁ NMPU3HaK KﬂaCCVId)MKaLI,VIM, OCHOBaHMA ANnA 0606LLI,EHMFI n
CpaBHEHMWA;



BbIAB/ZIATb 3aKOHOMEPHOCTU U NPOTUBOPEYYNA B PaCCMATPUBAEMDIX d)aKTaX, AaHHbIX U
HaGﬂI-O,D,eHVIFIX, OTHOCALWMNXCA K ¢M3M‘-IeCKMM ABNEHUNAM;

BblABIATbL NPUYNHHO-C/1IeACTBEHHbIE CBA3U NPU U3YHEHUN ¢M3MH€CKVIX ABJIEHUN U npowueccos,
Aenatb BbiBOAbI C UCNO/b30BaHUNEM OEAYKTUBHbBIX U MHOYKTUBHbIX YMO3aKﬂI-O‘-IEHMf;I,
BblABUIaTb rMNOTE3bl O B3aMMOCBA3AX (1)VI3VI'-I€‘CKVIX Be/NINYUH,

CamoCToATEeNbHO BbIOMpPaTh cnocob pelueHns yyuebHon dusnyeckoin 3agaum (cpaBHeHme
HECKO/IbKMX BapMaHTOB peLleHus, Bbibop Hanbonee NoaxoaaLLero ¢ y4éTomM CaMoCTOATENbHO
BblAEe/IeHHbIX KpuTepues).

BazoBble UccneaoBaTeNbCKMe AeACTBUA:

MCNON1b30BaTb BOMPOCHI Kak MCCJ'Ie,Cl,OBaTe!'IbCKMﬁ MHCTPYMEHT NO3HAaHWUA;

nposoauTb NO CaMOCTOATE/IbHO COCTAaB/ZIEHHOMY MJ1aHy OMNbIT, HEC/IOXKHbIN ¢M3VI‘-I€CKMI7I
3KCNEePUMEHT, Hebosnblloe nccnegoBaHue ¢M3MHECKOI’O ABNEHUA;

OUEeHNBATb Ha NPUMEHUNMOCTb U AOCTOBEPHOCTb MHd)OpMaLI,VI}O, NnoNy4YeHHYIo B Xo4e
nccnenoBaHnAa NN SKCNeEPUMEHTA,;

CaMoCTOATE/IbHO GOpMYMpoBaTh 0606LEHMA U BbIBOAbI MO pe3y/ibTaTam NpoBeAEHHOro
HabntoaeHus, onbiTa, UCCNef0BaHNS;

MPOrHO3MpoBaTb BO3MOXHOE AasibHelllee pa3sutme GMU3MYEecKUX NpoLEeccos, a TakxKe
BblABUraTb NPEANON0MKEHUA 06 X Pa3BUTUMN B HOBbIX YCIOBUAX M KOHTEKCTaX.

PaboTa c Hdopmauueit:

NPUMEHSATb Pa3INUHble MeToAbl, MHCTPYMEHTbI M 3aNpOChl NpW Noucke u otbope
MHGOPMALMM UK JAHHBIX C Y4ETOM NpeasioKeHHOM yyebHoMn Ppusmnyeckol sagaum;

aHann3MpPoBaTh, CUCTEMATU3NPOBATL U MHTEPNPETUPOBaTbL MHGOPMALMIO Pa3INYHbIX BUAOB U
dopm npeacrTaBaeHus;

CamMOCTOATENbHO BbIBMpPaTh ONTUMaA/IbHYIO GopMY NpeacTaBAeHNA MHOPMALUKU U
WUNIIOCTPMPOBATh pellaemMble 3a4a4M HECIOXKHbIMM CXEMaMU, Anarpammamu, MHOM rpaduKkomn
N UX KOMBUHaUUAMM.

KoMMyHUKaTUBHbIE YHUBEPCabHble yyebHble AelCTBUA:

B Xo4e obcyxaeHns yuebHoro matepmana, pesybTaToB 1abopaTopHbIX paboT U NPOEKToB
3a/1aBaTb BONPOCHI MO CyLecTBy 06CyKAaeMOMN TeMbl U BbICKa3blBaTb UAEN, HALLENEHHbIE HA
peleHmne 3a4a4m 1 noaaepkaHme 61aroxenatelbHoCTU 06LLEHMS;

COMOCTaB/IATb CBOM CYXKAEHUA C CY)KAESHUAMM APYrMX Y4aCTHUKOB Auanora, obHapy»KusaTtb
pasanumne U cXoACTBO NO3ULMUIA;

BblpaXXaTb CBOKO TOYKY 3peHUNA B YCTHbIX N MUCbMEHHbIX TEKCTAX;



e nyb6/AMYHO NPEACTaBAATb Pe3Y/IbTaTbl BbINOAHEHHOIO GU3MYECKOrO OMbiTa (3KCNEePUMEHTa,
nccnenoBaHus, NpoekTa);

® MOHMMATb U UCMO/Ib30BATb NPENUMYLLLECTBA KOMAHAHOM U UHAMBMAYANbHOMN paboTbl Npu
peLlleHnn KOHKPETHOMN Ppusnyeckon npobaemsl;

®  MNPUHMMATb LLEeNIM COBMECTHOW AeATEIbHOCTU, OPraHN30BbIBaTb AEMNCTBUA MO €€ AOCTUNKEHUIO:
pacnpeaenatb posu, 06CyKAaTh NPOLLECCHI M pPe3ybTaTbl COBMECTHOM paboTbl, 06061aTb
MHEHMA HECKONbKUX NtoAeN;

®  BbINOJIHATb CBOKO 4YaCTb pa6OTbI, A0CTUraa Ka4eCTBEHHOrO pe3yaibTata No CBOeEMY
HanpasB/AeHUIO U KOOPANHUPYA CBOU AEﬁCTBMﬂ C Apyrmmun 4neHamum KomaHabl;

®  OLEHMBAaTb KAYeCTBO CBOErO BK/1aAa B 06LLMI MPOAYKT MO KPUTEPUAM, CAMOCTOATE/IbHO
cpopMyMPOBAHHBIM YYaCTHUKaMM B3aUMOLEeNCTBUA.

PerynaTvBHble yHMBEPCaNbHble yuebHble geicTBna

CamoopraHmsau,Mﬂ:

e  BbIABAATL NPO6AEMbI B XKU3HEHHbIX U Yy4E€OHbIX CUTyaUMAX, TPEOYIOLWUX AN1A peLleHunn
OU3NYECKNX 3HAHUIA;

®  OpPMEHTMPOBATbLCA B PA3/IMYHbIX NOAXOAAX NPUHATUA peleHui (MHanBMAyanbHoe, NPUHATHE
peLleHuns B rpynne, NPUHATUE PeLLeHUI rpynnoii);

®  CaMOCTOATE/IbHO COCTaB/IATbL a/ITOPUTM pelleHnUa GU3NYecKon 3a4a4m Uan naaHa
nccaef0BaHUA C YYETOM UMEIOLMXCA PECYPCOB U COBCTBEHHbIX BO3MOXKHOCTEMN,
apryMeHTMpOBaTb Npes/araemble BapuaHTbl peLleHuni;

e nenaTb BbIOOP 1 BpaTb OTBETCTBEHHOCTL 33 PELUEHUe.
CaMOKOHTPOb, 3MOLMOHA/bHbIN UHTENNEKT:
®  [aBaTb a[EKBATHYIO OLEHKY CUTyaUMUM N npeanaratb nNaaH eé uUsmeHeHusn;

e  0OBACHATb NPUYUHDBI AOCTUKEHUA (HEAOCTUNKEHMA) PE3YNbTATOB AEATENIbHOCTU, AaBaTb
OLLEHKY NPMOBPETEHHOMY OMbITY;

®  BHOCWTb KOPPEKTUBLI B AEATENLHOCTb (B TOM YMC/E B XOZ, BbINOAHEHUA GU3NYECKOTO
nccnen0BaHNA MM NPOEKTa) HA OCHOBE HOBbIX OBCTOATENBCTB, MU3MEHMBLUMXCA CUTYaALMNA,
YCTaHOB/IEHHbIX OLWMBOK, BOSHMKLINX TPYAHOCTEN;

® OuUeHWnBATb COOTBETCTBUME pe3yibTaTa UesIn U YCNOBUAM;

e CTaBMTb cebsa Ha mecTo APYyroro 4esoBeKa B Xxo4e cnopa nnn guCKyCCMn Ha Hay4yHytro Temy,
NMOHMUMATb MOTUBbI, HAMepPEeHNA U NOTUKY ApPYyroro,



® MPW3HABATb CBOE NPaBO Ha OLWKNOKY Npu peleHnn GpU3MYecKnx 3a4a4 Uan B yTBEPKAEHMAX Ha
Hay4Hble TEMbl U TaKoe e NpPaBo 4pyroro.

MPEAMETHBDIE PE3Y/IbTATHI

K KoHLy 0byyeHuMna B 7 Knacce npeamMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE A0/1XKHbl OTPaXKaTb
chOPMMNPOBAHHOCTb Y OOYYAIOLLMXCA YMEHUNA:

®  1ICNO/b30BaTh MOHATUA: GUINYECKUE U XUMUYECKUE ABNEeHUSA, HabNoAeHNE, SKCNePUMEHT,
Mofe b, rmnoTesa, eAnHNLbI GU3NYECKMX BEIMUNH, aTOM, MOJIEKY/A, arperaTHble COCTOAHMA
BellecTBa (TBEpAOE, KNAKOe, ra300b6pasHoe), MexaHNYecKkoe ABu¥KeHue (paBHOMEpPHOE,
HepaBHOMeEpHOe, NPAMOJIMHENHOE), TPAaeKTopUA, paBHOAeNCTBYOWaA cuna, aedbopmaums
(ynpyras, nnactuyeckas), HEBECOMOCTb, COObLLatOLLMECH COCYyabl;

e pasnuyatb ABneHuA (Anddysna, Tennosoe ABUNKEHME YACTMIL, BelllecTBa, paBHOMEpHoe
OBUXEHNe, HepaBHOMEPHOE ABUMKEHUE, MHepLUsA, B3aMMOENCTBUE TeJl, paBHoBecKe
TBEPAbIX TeN C 3aKPeNnNEHHOM OCbio BpallleHU s, Nnepegaya AaBNeHNA TBEPAbIMU TenamMu,
MUAKOCTAMU M razamn, aTmochepHoe AasfeHue, naasaHune Te, NnpespalleHns
MEXaHUYECKOM 3HEPrMm) No OMMUCaHMIO UX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OMbITOB,
OEMOHCTPUPYIOLLMX AaHHOe PpUnyeckoe ABAEHUE;

® pacnosHaBaTb NPOAB/IEHNE U3YYEHHbIX PUINYECKUX ABJIEHUI B OKPYKaloLWEM MUPE, B TOM
yncne Gpusmyeckme ABEHUA B NPUPOLE: NPUMEPDHI ABUKEHUA C PA3/IMYHBIMU CKOPOCTAMMU B
KMBOW M HEXMBOW NpUpoAe, AEeNCTBUE CUAbI TPEHUA B NPUPOAE U TEXHUKE, BANAHUE
aTmocdepHOro AaB/IEHUS Ha KUBOWM OpPraHU3Mm, NiaBaHuMe pobib, pblyary B Tesie YeoBeKa, Npu
3TOM NePeBOANTb MPAKTUYECKYIO 3a4a4y B y4ebHYI0, BblAeNATb CyLLeCcTBEHHbIE CBOMCTBA
(npu3HaKK) pusnueckmx asneHnii;

®  OMUCbIBaTb M3yYEeHHble CBOMCTBA Ten U GU3NYECKUE ABNEHUSA, NCNONb3YA GU3NYECKMNE
BE/IMYUHBI (Macca, 06bEM, NJIOTHOCTb BELWLECTBA, BPEMSA, NMYTb, CKOPOCTb, CPEAHAS CKOPOCTb,
CWUJIa YyNpyrocTu, cuia TAXKECTW, BEC TeNa, CUIa TPEHUA, AaB/ieHue (TBEPLOro TeNa, *KULKOCTH,
rasa), BbITa/IKUBAOLLAA CUMA, MEXAHNYECKas paboTa, MOLWHOCTb, N1€YO CUAbl, MOMEHT CU/bI,
K03 PULMEHT NONE3HOrO AENCTBUA MEXAHU3MOB, KNHETMYECKAA M NOTEeHLUMa bHas SHeprus),
npv ONUCaHMM NPABUAbHO TPAKTOBATb GUINYECKUIA CMBIC/T UCNOJIb3YEMbIX BEIMYMH, UX
0603HaYeHNs U eguHULbI GU3UYECKMX BEUYNH, HAXOAUTb GOPMY/bl, CBA3bIBAIOLLME AAHHYIO
bU3MYECKYIO BEIMYMHY C APYTMMU BEIMMUHAMM, CTPOUTL rPAadUKM U3yYEHHbIX 3aBUCUMOCTEN
bU3NYECKUX BENUYUH;

®  XapaKTepu30BaTb CBOMNCTBA Tes, GM3NYECcKMe ABNEHMA M NMPOLLECChI, UCNOIb3ya Npasuaa
CNOXeHus cun (BAoNb 0AHOW NpAaMoi), 3akoH MyKa, 3aKoH Mackans, 3aKoH Apxumeaa,
npaBuao paBHOBeCUsA pblyara (6710Ka), «3010TOE NPaBUIO» MEXaHUKN, 3aKOH COXpaHeHMs
MeXaHW4YeCKOoM 3HeprMm, Npu 3TOM AasaTb CI0BECHYIO GOPMYIMPOBKY 3aKOHA M 3anNMUCbiBaTh
ero maTeMaTuyecKoe BblpaXeHue;



06BACHATL PU3MUECcKMe ABNEHMA, NPOLLECCHl U CBOWCTBA TE/1, B TOM YNC/E U B KOHTEKCTE
CUTYaUMI NPAKTUKOOPMEHTMPOBAHHOTO XapaKTepa: BblIABAATb MPUYMHHO-CEACTBEHHbIE
CBA3K, CTPOUTb 06BACHEHUE U3 1—-2 NOTMYECKMX LWAroB C ONOPOM Ha 1—2 U3ydYeHHbIX CBOMCTBA
bU3nYeCcKnx ABNEHUN, PUINYECKMX 3aKOHA MU 3aKOHOMEPHOCTY;

pelaTb pacyéTHble 3a4a4m B 1-2 AeiCTBUA, MCNONb3YA 3aKOHbI U GOpPMY/bl, CBA3bIBaKOLLME
dU3nYecKne BEMYMHDI: Ha OCHOBE aHa/IM3a YC/I0BWA 3a434M 3anncbiBaTb KpaTKoOe YC/I0BUE,
NOACTaBNATb pU3MUECKMe BEANUYNHBI B GOPMY/bI U NPOBOAUTL PACYETbl, HAXOAUTb
CMNpaBoOYHble JaHHble, HeobXxoaAnMble ANA pelleHus 3a4ay, OLLeHMBaTb PeaIMCTUYHOCTb
nosy4eHHoM GU3MYECKON BEINYMHDI;

pacno3HaBaTb I'IpO6I1€MbI, KOTOpbleé MOXHO peLlwnTb Npn NnoOMmoLun (I)VI3VILI6CKMX meToaos, B
onncaHnn nccnenoBaHMA BblAENATb NpoOBEPAEMOE NpegnoaoxeHune (FMHOTe3y), pa3ninyatb U
UHTEPNPETUPOBATb I'IOJ'IyquHbII‘a pe3ynbTaT, HaXo4uUTb OWNBKM B Xo4e onbiTa, AenaTtb
BblBOAbl MO €ro pe3ynbratam;

NPOBOAMTb OMbITbl NO HABNOAEHUIO GUINYECKUX ABNEHUIN NN GUSNYECKMX CBOMCTB TEN:
bopmynnpoBaTh NpoBepAemMble NpeanonoKeHna, cobupaTtb YyCTaHOBKY U3 NpeaoKeHHOro
060py/A0BaHNA, 3aNNCbIBaTb X04 OMNbiTa M GOPMYNIMPOBaTb BbIBOAbI;

BbIMNONHATbL NPAMbIE U3MEPEHUA PACCTOAHUA, BPEMEHW, Maccbl Tena, ob6bEma, cubl U
TeMnepaTypbl C UICMO/Ib30BAaHNEM aHAIOTOBbIX M LUdPOBbIX NPMbBOPOB, 3aNncbiBaTb
NnokasaHuA NpmMbopoB ¢ y4ETOM 33 4aHHON abCONOTHON NOrPELIHOCTU U3MEPEHUI;

NpPOBOANTb UCCNeA0BaHNE 3aBUCMMOCTU OAHOM GU3NYECKON BENNUYUHBI OT APYromn ¢
NCNO/Ib30BaHMEM MPAMBbIX U3MEPEHUI (3aBUCUMOCTUN NYTM PaBHOMEPHO ABMMKYLLEroca Tena
OT BPEMEHU ABUKEHUA TeNa, CUMbl TPEHUA CKOMIbXKEHMA OT Beca Tena, Kayectsa 06paboTku
NOBEPXHOCTEN TEN N HE3ABUCMMOCTM CUbI TPEHMA OT NAOLWAAM CONPUKOCHOBEHUSA TEN, CUNbI
YyNpPYrocty oT yAJMHEHUA NPYKUHbI, BbITaIKUBAIOLLEN CU/bI OT 06BEMA NOTPYHKEHHOMN YacTU
Tena n oT NJIOTHOCTM ¥KUJKOCTH, €€ HE3aBUCMMOCTW OT NJIOTHOCTM Tena, oT rybuHbI, Ha
KOTOPYIO NOrPYy*KeHo Teno, yC0BUiA NaaBaHUA Ten, yCA0BUIA paBHOBECUS pblyara U 610KoB),
y4yacTBOBaTb B NJIaHMPOBaHUMN y4ebHOro nccnesoBaHuns, cobupaTb YCTaHOBKY M BbIMOHATb
nU3MepeHusn, cieaya npeanoxeHHomy naaHy, PUKCMpoBaTb pe3ynbTaTbl NOayYeHHOMU
3aBMCUMMOCTU GU3MYECKUX BEIMUYUH B BUAE NPEeasIOXKEHHbIX Tabauu 1 rpadukos, genatb
BbIBOAbI NO pe3y/bTaTam UCCNEA0BaAHUS;

NPOBOAUTbL KOCBEHHbIE M3MePeHUA GUINYECKMX BENMYNH (NIOTHOCTb BELLLECTBA HUAKOCTM U
TBEPAOro Tena, CMna TPEHUA CKObXKEHUS, aBNeHUe BO34YXa, BbITaIKMBAtOLLAsA CUNa,
OEeNCTBYIOLLAn Ha NOrpyXEHHOE B }XMAKOCTb TeNo, KoadPULMEHT NOIE3HOrO AeNCTBUA
NPOCTbIX MEXaHW3MOB), C/ieAya NPeasOKEHHON NHCTPYKLUUK: NPU BbINOJHEHUN N3MEPEHN
cobuMpaTb 3KCNEePMMEHTANbHYIO YCTaHOBKY U BbIYUCASATL 3HAYEHNE UCKOMOW BENNYMHBI;

C06ﬂ|'0p,aTb npasuaa TEXHUKU 6esonacHocTH npu pa60Te C na6opaTopr|M O60py,£l,OBaHVIEM,'

YKa3blBaTb NPUHLMMbI AeNCTBMUA NPUBOPOB N TEXHUYECKUX YCTPOICTB: BECbI, TEPMOMETP,
ONHaMoMeTp, coobluatoLLmMecs cocyabl, bapomeTp, pblyar, MOABUNKHbIA U HENOABUMKHbIV
610K, HaKIOHHaA NOCKOCTb;



e  XapaKTepu3oBaTb NPUHLMMbI AENCTBUA U3YYEHHbIX NPUBOPOB U TEXHUUYECKUX YCTPOMCTB C
OMNOpOW Ha MUX onucaHuA (B TOM YMcne: NOALMMHMUKK, YCTPOMCTBO BOAONPOBOAa,
rmapasaMyeckmnini Npecc, MaHOMETP, BbICOTOMEP, NOPLLHEBOW Hacoc, apeomMmeTp), UCNOoNb3yA
3HaHWS O CBOMCTBAX GU3NYECKUX ABNEHWNI N HEOBXoaUMble PU3MYECKME 3aKOHbI U
3aKOHOMEpPHOCTH;

e npuBOAUTL NpUMepbl (HaXoAUTb MHPOPMALIMIO O NPUMepPaXx) NPaKTUYECKOro NCMOb30BaHUSA
dU3MYECKNX 3HAHUMIA B NOBCEAHEBHOM XU3HU AN obecneyeHns 6e30nacHOCTM Npu
obpalieHun ¢ npubopamm U TEXHUYECKMMU YCTPOMCTBAMM, COXPaHEHUA 340P0BbA U
cobt0AeHNA HOPM 3KOJIOFMYECKOTO NMOBEAEHUS B OKPYKatoLWEen cpeae;

®  OCYLLECTBAATb OTOOP UCTOYHUKOB MHDOPMaLMK B MHTepHeTe B COOTBETCTBUU C 3aA4aHHbIM
NMOUCKOBbLIM 3aMpoOCOM, Ha OCHOBE MMEIOLWNXCA 3HaHUM " I'IyTéM CpaBHEHUA Pa3/INYHbIX
WUCTOYHUKOB BblAENATb MHPOPMALMIO, KOTOPAA ABAAETCA NPOTUBOPEYMBOM UM MOKET BbITb
He[oCTOBEepPHOW;

®  1CMNOAb30BaTb NPU BbINOJAHEHUN YUYebHbIX 3a4aHMI HAaYYHO-NONYNSAPHYIO ANTEPATYPY
bU3MYeCcKoro cogepraHumsa, cCnpaBoyYHble maTepuasnbl, pecypcbl ceTn MHTepHeT, BlaaeTb
NPMEMaMM KOHCMEKTMPOBAHMSA TEKCTa, NpeobpasoBaHna MHbopMaLmMmM 13 0A4HON 3HAaKOBOW
CUCTEMbI B APYTYIO;

®  C03/aBaTb COOCTBEHHbIE KPATKME MUCbMEHHbIE U YCTHblE COODLLLEHMA Ha OCHOBE 2—3
WUCTOYHUKOB MHPOPMaLIMN GUINYECKOro CoAepKaHuUA, B TOM Yncsie Ny6ANYHO AenaTb KpaTkue
cooblieHnn o0 pesynbTaTax NPOEKTOB UM yYebHbIX UCCNeA0BaHWUI, NPU 3TOM FPaMOTHO
MCMNOJIb30BaTb U3YUYEHHbI NOHATUIHBINA annapaT Kypca p13nKK, CONPOBOXKAATb BbICTyM/iIeHNE
npeseHTaumen;

®  Mpw BbINOAHEHUN YYeBHbIX NPOEKTOB M UCCeA0BaHMI pacnpeaenats 0643aHHOCTU B rpynne
B COOTBETCTBUM C NOCTaBAEHHbIMU 3aZa4amu, CAeaAnTb 3a BbINOAHEHWEM NAaHa AeNCTBUN,
afleKBaTHO OLEeHNBaTb COBCTBEHHbIN BKAAA, B AEATE/IbHOCTb MPYMMbl, BbICTPanBaTh
KOMMYHMKaTUBHOE B3aMMOAENCTBME, YUNTbIBAA MHEHME OKPY>KaOLLMX.

K KoHUy 06y4yeHus B 8 Knacce NnpeaMeTHble pe3y/ibTaTbl Ha 6a30BOM YPOBHE A0/IKHbI OTPaXKaTb
chOpPMMPOBAHHOCTb Y 0BYUAIOLLIUXCA YMEHWIA:

®  1ICNO/Ib30BaTb MOHATUA: Macca U pasMmepbl MOJIEKY/, TENJOBOE ABUKEHNE aTOMOB U MONEKY,
arperaTHble COCTOAHUSA BELLECTBA, KPUCTANIMYECKME U aMOPPHbIe Tena, HacCbILWEHHbIN U
HEeHaCbILLEHHbIV Nap, BNAXKHOCTb BO34yXa, TEMNEPATypa, BHYTPEHHAA SHEPrus, Tenn1080M
ABUraTesib, 3a1eMeHTapHbIM 31EKTPUYECKUI 3apAa, SNEKTPUYECKOE NoJe, MPOBOAHUKN U
ONINEKTPUKMN, NOCTOAHHbBIN 3NEKTPUYECKUI TOK, MAarHUTHOE NoJie;

®  pas/ivyaTh ABJEHUSA (TENJOBOE PacLUMPEHNE U CKATUE, TENJioNnepeaaYa, TeNI0Boe
paBHOBECKE, CMaYyMBaHWNE, KaNUANAPHbIE ABNEHMUSA, UCNapeHue, KOHAEeHCaLMs, NnaBneHue,
KpucTannusaums (oTBepaeBaHue), KUuneHue, Tennonepeaaya (TenaonpoBoaHOCTb,
KOHBEKLMSA, U3NTyYEHWeE), INEKTPU3aLMA Tesl, B3aUMOAEWCTBME 3apAA0B, AeVNCTBUA
3/1EKTPMYECKOro TOKa, KOPOTKOE 3aMblKaHWe, B3aMMOAENCTBME MarHUTOB, AelcTBUe
MarHUTHOrO MO/ Ha NPOBOAHUK C TOKOM, 3/IEKTPOMArHUTHAA MHAYKLMA) MO ONMUCAHUIO UX



XapaKTepHbIX CBOWMCTB M HAa OCHOBE OMbITOB, AEMOHCTPUPYHOWNX OaHHOE ¢M3VIH€CKO€
ABNeHune;

pacno3HaBaTb NPOABAEHME N3YYEHHbIX GM3UYECKUX ABNEHUI B OKPYKaloLLEM MUPE, B TOM
yncne pm3mMUeckmne ABAEHNN B NPUPOE: NOBEPXHOCTHOE HATAMKEHME U KanuanspHble ABeHUA
B NpUpoAe, KpUctanbl B npupose, nsnydyenune ConHua, 3amep3aHne BoA0OEMOB, MOPCKUe
6pu3bl, 06pa3oBaHmMe POChl, TYMaHa, MHeA, CHera, 3/1eKTPUYECcKne aBleHns B aTmocdepe,
3/1EKTPUYECTBO KMBbIX OPraHNM3MOB, MarHUTHoOe nose 3emnu, aApeid noacos, posb
MarHUTHOro NoAsA ANA }KU3HU Ha 3emAe, NONAPHOe CUAHKE, NPWU 3TOM NepeBoauTb
NpaKTUYECKYIo 3a4a4y B y4ebHYI0, BblAeNATb CYLLEeCTBEHHbIe CBOMCTBA (NpU3HaKm)
bUBUYECKUX ABNEHUIA;

ONUCbIBaTb M3yYeHHble CBOMCTBA TeN U pU3NYECKME ABNEHUA, UCNONb3YA PU3MYecKme
BE/IMUYUHBI (TEMNEPATYypPa, BHYTPEHHASA SHEPrus, KONMYECTBO TenIoThl, yaebHasn
TENNOEMKOCTb BELLECTBA, YAENbHAA TENNOTA NNABAEHUS, YAe/bHas TenioTa
napoobpa3oBaHus, yaeabHasa TenaoTa cropaHua Tonamea, KoadpdULMEHT NONe3HOro AeNCcTBUA
TENN0BOM MaLUUHbl, OTHOCUTE/IbHAA BIA*KHOCTb BO34YyXa, S/IEKTPUYECKUI 3apAa, CUia TOKa,
3/1EKTPUYECKOE HanpsKeHWe, CONPOTMBIEHNE NPOBOAHMKA, YAE/NbHOE CONPOTUBIEHNE
BellecTBa, paboTa M MOLWHOCTb 3/IEKTPUYECKOTO TOKA), NPU ONMCaHUM NPaBUIbHO TPaAKTOBaTb
bU3NYECKUI CMbICA UCNONb3YEMBIX BEIMUYNH, 0603HAYEHUA U eAUHULLBI PUBUYECKMX BETUYNH,
HaxoauTb GOpPMY/ibl, CBA3bIBAIOLLME AAHHYIO GUINYECKYIO BENMYMHY C APYTMMU BEMUYUHAMM,
CTPOUTb rPadUKN U3YYEHHbIX 3aBUCMMOCTEN PU3NYECKUX BENINYNH;

XapaKTepu3oBaTb CBOMCTBA Tes, GU3NYECKNE ABMEHUA U NPOLECChI, UCNOJb3YA OCHOBHbIE
NONOMKEHNA MOJIEKYIAPHO-KUHETUUYECKON TEOPUM CTPOEHUA BeLlecTBa, MPUHLMN
cynepnosunuuun nonen (Ha KauecTBeHHOM YPOBHE), 3aKOH CoOXpaHeHus 3apada, 3akoH Oma ans
yyacTKa uenu, 3akoH [xoyna—/leHua, 3aKOH COXPaHeHUA SHeprum, Npm 3ToM AasaTb
CNoBeCHY0 GOPMY/IMPOBKY 3aKOHA M 3aNUCbIBaTb €r0 MaTeMaTUYECKOE BblpaXKeHWeE;

06BACHATL PU3MYECKME NPOLLECCHI U CBOMCTBA TeJ1, B TOM YNC/IE U B KOHTEKCTE CUTYaLLUit
NPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb NPUUYMHHOCIEACTBEHHbIE CBA3U, CTPOUTb
06bACHeHMe M3 1-2 OrMYecKux WaroB ¢ oNopoit Ha 1-2 M3y4YeHHbIX CBOMCTBA GU3UYECKUX
ABNEHWNM, GU3NYECKNX 3aKOHOB MM 3aKOHOMEPHOCTEN;

pelwaTb pacyéTHble 3a43a4v B 2—3 AeWCTBUA, UCMO/Ib3YyA 3aKOHbI U GOpPMY/IbI, CBA3bIBaKOLME
dU3MYECKME BENMYMHDI: HAa OCHOBE aHan3a YC/0BMA 3a43a4M 3anNncbiBaTb KpaTKoe YCI0BUE,
BbIABNATb HEAOCTAaTOK AAHHbIX 4/1A pelleHnn 33434, BbIbnpaTb 3aKOHbI U GOPMYJbI,
Heobxoanmble ANs e€ peleHnn, NPOBOANUTbL PACYETbl U CPAaBHMBATL MOJIyYEeHHOE 3HaYeHue
dU3nYEeCKOW BeNIMUYMHDI C U3BECTHLIMMU AAHHbIMU;

pacno3HaBaTb NPo6aeMbl, KOTOPbIE MOXHO PELWNTb NPU NOMOLLN GUSNYECKUX METOLOB,
MCNo/b3ys ONMCaHWe UccneoBaHuA, BblAENATb NPOBEPAEMOEe NPEANoNOKEHNE, OLEHNBATb
NpaBuUbHOCTb NOPAAKA NPOBEAEHUA UCC/IeA0BaHUSA, AeNaTb BbIBOAbI;

NpPoBOAMTb ONbITbl MO HABAOAEHUIO GUINYECKUX ABNEHUI NN GU3NYECKUX CBOMCTB TeN
(RanunnapHble ABNEHUSA, 3aBUCMMOCTb AaB/IeHUS BO34yXa OT ero o6bEma, TemMmnepaTypsl,
CKOPOCTU NpoLecca OCTbIBAHMA U HAarpeBaHWA NPU U3TYYEHUM OT LBETA U3/yyatoLLei

(nornowatoLeit) NOBEPXHOCTU, CKOPOCTb UCMAPEHMA BOAbI OT TEMMEPaTYpPbl *KUAKOCTU U



naowaan eé NoBepxXHOCTH, 3NEKTPM3aLMA TeN U B3aMMOAENCTBME 3/1eKTPUYECKMX 3apAa0s,
B3aMMOZEeNCTBME MOCTOAHHbIX MarHUTOB, BU3YaiM3aLMA MarHUTHbIX MOAEN NMOCTOAHHbIX
MarHuTOB, AeNCTBUA MAarHUTHOrO MO Ha NPOBOAHMK C TOKOM, CBOWMCTBA 3/1€KTPOMArHuTa,
CBOWCTBA 3/1€KTPOABUraTENA NOCTOAHHOIO TOKa): GOPMYANPOBaTL NpoBepAemble
npeanosioKeHns, cobnpaTtb YCTAaHOBKY M3 NPeANOKEeHHOro 060pyA0BaHUSA, ONMUCLIBATL XOZ,
onbiTa 1 GOPMYANPOBaATL BbIBOAbI;

BbINOJIHATL NPAMbIE U3MEPEHUA TEMMNEPATYPbl, OTHOCUTENILHOW BIa*KHOCTM BO34yXa, CUbI
TOKQ, HaNPsXXeHMA C UCMONb30BAHNEM aHANOTOBbIX NPUBOPOB M AATYMKOB GU3UYECKMX
BEJINYMH, CPAaBHUBATb Pe3y/1bTaTbl U3MEPEHUI C Y4ETOM 3a4aHHOM abCoNOTHOM

NnorpeLwHoCTH;

NpoBOAUTb UCCNeA0BaHME 3aBUCUMOCTU 0A4HOW GU3UUYECKON BENNYMHDBI OT APYroW C
NCMNO/Ib30BaHNEM MPAMbBIX U3MEPEHUI (3aBUCMMOCTb CONPOTMBIEHUA NPOBOAHMKA OT ero
O/MHbI, NN0LWAAN MOMNepPeyYHOro CeYeHmns 1 yaebHOro ConpoTUBEHUS BELLLECTBA
NPOBOAHWUKA, CU/Ibl TOKA, UAYLLErO Yepes3 NPOBOAHMK, OT HanpsaXeHUs Ha NPOBOAHUKE,
nccnefoBaHWe NocnenoBaTeIbHOMO M NapaniesibHoro cCoeAnHeHnm NPoBOAHNKOB):
NaaHMPOBATbL UCCNEA0BaHUE, COBMPATb YCTAHOBKY M BbINO/IHATL U3MEpPEeHUs, cneays
npeaaoXXeHHoMy naaHy, GUKCMPOBaTb pe3yabTaTbl NONYYEHHOW 3aBUCMMOCTHM B BUAeE Tabawny,
1 rpadmKoB, genaTb BbIBOAbI MO pe3yabTaTaM UcCiea0BaHus;

NpPOBOAMUTb KOCBEHHbIE N3MepPeHUA GU3UYECKUX BENUYMH (YAENbHAA TENNOEMKOCTb
BeLLecTsa, CoONpoTUBAEHME NPOBOAHNUKA, PaboTa M MOLLLHOCTb 3/1EKTPMUYECKOrO TOKa):
NJaHNUPOBATbL N3MEPEHUS, COBUPATb IKCNEPUMEHTA/IbHYIO YCTAHOBKY, Caeays NpeaNoKeHHOM’
WHCTPYKLMU, U BbIYUCNIATb 3HAYEHWUE BEJIMUYUHDI;

cobntopath NpaBMna TeEXHUMKK 6e3onacHoCTM Npu paboTe ¢ NabopaTopHbim 06opya0BaHMEM;

XapaKTepusoBaTb NPUHLUMMbI AENCTBUA U3YYEHHbIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONopoIi Ha UX ONUCaHUA (B TOM YMUC/IEe: CUCTEMA OTOMNIEHUSA AOMOB, TMIPOMETp, NapoBas
TYpbuHa, amnepmeTp, BOJIbTMETP, CHETUMK INEKTPUYECKON IHEPTUN, 3/IEKTPOOCBETUTE/IbHbIE
npubopbl, HarpesaTebHble aneKTponpubopbl (NPUMepbI), aNEKTPUYECKUE NPesoXpPaHUTENN,
3N1eKTPOMArHUT, 3NeKTpoABUraTelb NOCTOAHHOIO TOKa), NCNOb3ysA 3HAHUSA O CBOMCTBAX
dU3NYECKNX ABNEHUIN U HeobXxoaMMble pU3NYECKME 3aKOHOMEPHOCTY;

pacno3HaBaTb NPOCTble TEXHUYECKUE YCTPOMCTBA U U3MEpPUTE/IbHbIE NPUBOPLI MO CXEMaM U
CXEMATUYHbIM PUCYHKaM (KMIAKOCTHbI TEPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP,
ABUraTenb BHYTPEHHEro CropaHusa, 3/1eKTPOCKOM, PeoCTaT), COCTaBATb CXEMbI 3/IEKTPUYECKUX
uenem ¢ nocseAoBaTe/ibHbIM M NapanienbHbiM COeAMHEHNEM 3/1IEMEHTOB, pPa3inyas
YyCNOBHble 0603HAYEHNA 3/IEMEHTOB 3/1IEKTPUYECKUX Lienei;

npUBOAUTL NpUMepbl (HaxoauTb MHPOPMALMIO O NpUMepPaXx) NPaKTUYECKOro UCMNOIb30BaHUSA
dU3NYECKNX 3HAHWUI B MOBCEAHEBHOM }U3HM A8 obecnevyeHns 6€30NacHOCTU Npu
obpalLeHmm ¢ npnbopamm U TEXHUYECKUMMU YCTPOMCTBAMM, COXPaHEHWS 340Pp0BbA U
cobtoeHNA HOPM 3KOJIOMMUYECKOro NoBeAeHUs B OKpY»KatoLWen cpeae;



®  OCYLLEeCTBAATb NOUCK MHbOPMaL MM GU3NYECKOrO coaepKaHuaA B MHTepHeTe, HAa OCHOBe
UMEIOLLMXCA 3HAHUM W MYTEM CPAaBHEHUA AOMNONHUTEbHbIX UCTOYHUKOB BbIAENATb
nHbOpMaLUIO, KOTOpas ABNAETCA NPOTUBOPEUNBOM MU MOXKET BblTb HELOCTOBEPHOW;

®  1CMN0Ab30BaTb NPU BbINOJAHEHUN YUYebHbIX 3a4aHMI HAayYHO-NONYASAPHYIO ANTEPaTYPY
bU3MYeCcKoro cogepraHumsa, CnpaBoYHble maTepuasnbl, pecypcbl ceTn MHTepHeT, BlaaeTb
NPMEMaMM KOHCMEKTMPOBAHMSA TEKCTa, NpeobpasoBaHna MHbopMaLmMM 13 0AHOM 3HAaKOBOW
CUCTEMbI B APYrYI0;

® C03/aBaTb COOCTBEHHbIE MMCbMEHHbIE N KpaTKWe YCTHble coobuieHma, o6obuwan
MHPOPMaLMIO U3 HECKONIBKMX UCTOYHUKOB GM3NYECKOTO COAEPIKAHMA, B TOM Uncae NybaMyHo
npeacTaBAATb pe3yaAbTaTbl NPOEKTHOM UM NCCNe0BaTeIbCKOM AeATENbHOCTU, NPY 3TOM
rPaMOTHO UCMO/Ib30BaATb U3YYEHHbIN NOHATUNHbIM annapaT Kypca GU3NKKU, CONPOBOXKAATb
BbICTYN/IEHME Npe3eHTaume;

®  Mpw BbIMNOJAHEHUN YYeBHbIX NPOEKTOB U UCCNeA0BaHNN GM3NYECKMX NPOLLECCOB pacnpeaenaTb
0653aHHOCTM B rpynne B COOTBETCTBMM C NOCTaBAEHHbIMM 3a4a4aMu, CNeanTb 3a
BbINO/IHEHNEM MNaHa AEUCTBUI U KOPPEKTMPOBaTb ero, afleKBaTHO OLLeHMBaTb COBCTBEHHDbIN
BKNaA, B AeATe/IbHOCTb rPynnbl, BbICTPaMBaTb KOMMYHMKaTUBHOE B3aMMOAENCTBUNE, NPOABAASA
rOTOBHOCTb pa3pellaTb KOHMGAMKTbI.

K KoHUy 06y4eHuMA B 9 Knacce NnpeaMeTHble pe3ybTaTbl Ha 6a30BOM YPOBHE A0/XKHbI OTPaXKaTh
cbOpMUPOBAHHOCTL Y 0ByYaOLWLMNXCA YMEHUN:

®  1ICNO/Ib30BATb MOHATUA: CUCTEMA OTCYETA, MaTepmasibHAA TOUKA, TPAEKTOPKA,
OTHOCUTE/IbHOCTb MEXaHMYECKOTO ABUXKEHUA, Aedopmaums (ynpyras, naactuyeckas), TpeHue,
LEHTPOCTPEMUTENIbHOE YCKOPEHME, HEBECOMOCTb U MEepPerpy3ku, LEHTP TAXKECTH, abCONOTHO
TBEPJOE TEN0, LEHTP TAXKECTU TBEPLAOro TeNa, paBHOBECUE, MEXaHNYeCKMe KonebaHus un
BOJIHbI, 3BYK, NHOPA3BYK M YNbTPaA3BYK, 3/1EKTPOMArHUTHble BOJIHbI, LWKaa
3N1EKTPOMArHUTHbIX BOJIH, CBET, 61IM30PYKOCTb U AaNbHO30PKOCTb, CMEKTPbI UCMYCKaHUA U
nornoweHuns, anbda, 6eTa- U ramma-usny4eHus, U30TOMbl, AAEPHAA SHEPTETUKa;

®  pasnMyaTb ABNEHUA (PaBHOMEPHOE U HEPABHOMEPHOE NPAMOJIMHENHOE ABUNKEHUE,
paBHOYCKOPEHHOE NPAMOJIMHENHOE ABUXKEHUE, CBOOOAHOE NAaJeHME Tes, PaBHOMEPHOE
OBVXKEHME MO OKPYKHOCTU, B3aUMOAENCTBUE TeJ, peakTUBHOE ABUKEHUE, KonebaTenbHoe
OBUXKEHME (3aTyXalolme U BbIHYXKAEHHble KoiebaHuA), pe3oHaHC, BONHOBOE ABUXKEHME,
OTparkeHue 3BYKa, NPAMOSIMHEHOE PAcNpPOCTPAHEHUE, OTPAXKEHNE M NPESIOMIEHNE CBET],
NnoJIHoe BHYTPEHHee OTpayKeHMe CBETa, pasnoXKeHue 6esoro cBeTa B CNEKTP U C/IOXKEHME
CMNEeKTPasbHbIX LBETOB, AUCNEPCUA CBETA, ECTECTBEHHAA PAAMNOAKTUBHOCTb, BO3HUKHOBEHME
JIMHEeNYaATOro CNeKkTpa Usy4yeHus) No ONUCaHUIO X XapaKTEePHbIX CBOMCTB M HAa OCHOBE
ONbITOB, AEMOHCTPUPYIOLWMX AaHHOE GU3MYECKOE ABEHME;

e pacnosHaBaTb NPOSBAEHNE U3YUYEHHbIX GU3MUYECKUX ABNEHUI B OKpYrKatoLlem mupe (B Tom
yncne dpm3MYecKue ABNEHMA B NPUPOAE: NPUANBLI U OTNBbI, ABUKEHUE NaaHeT CoMHeYHOM
CUCTEMbI, PEAKTUBHOE ABUMXKEHUE }KMUBbIX OPraHN3MOB, BOCNPUATUE 3BYKOB *KUBOTHbIMMU,
3eMNIeTpACEHNE, CEMCMMYECKME BOJHbI, LlyHaMM, 3X0, LiBeTa Te/, ONTUYECKUe ABNEeHUA B
npupose, buonornyeckoe AenNcTene BUAMMOro, yabTpadrMoneToBoro N peHTreHOBCKOro
W3/1y4EeHUI, ECTECTBEHHbIN PaANOAKTMBHbIN GOH, KOCMUYECKME NIy4n, PaANOAKTUBHOE



M3NyYyeHne NPUPOAHbLIX MUHEPaANoB, AEACTBUE PAANOAKTUBHbIX U3yYEHMIA Ha OpraHn3m
yesioBeKa), NPy 3TOM NepeBoAUTb NPaKTUYECKYIO 33434y B y4ebHyIo, BblaensTh
CYLL,eCTBEHHbIE CBOMCTBA (NPU3HAKN) GUINYECKUX ABEHUN;

OMMCbIBATb U3yUYeHHble CBOMCTBA TeN 1 GUINYECKNE ABAEHUSA, UCNO/b3ya GpUsmyeckue
BE/IMYMHbI (CPeaHAA U MTHOBEHHAsA CKOPOCTb TeNa NPY HEPAaBHOMEPHOM LBUMKEHWUMU,
YyCKOpeHUe, nepemelleHne, NyTb, yrN1oBaa CKOPOCTb, CMa TPEHUA, CUAa YNPYrocTu, cuna
TAXECTU, yCKopeHne cBobOoAHOro NafeHus, Bec Tena, MMNyAbC Tena, UMMy/bC CUbI,
MexaHu4yecKaa paboTa U MOLHOCTb, NOTeHUMabHas 3Heprua Tena, NOAHATOro Hag,
NOBEPXHOCTbIO 3eM/IU, NOTEHLMANbHAA SHEPTUA CHKATOMN NPYKUHbI, KUHETUYECKAA SHEprus,
NOJIHasA MexXaHWYecKas aHeprus, Nepuoa, v 4actoTa KonebaHuii, ANNHA BOJIHbI, TPOMKOCTb
3BYKa W BbICOTa TOHA, CKOPOCTb CBETA, MOKa3aTe b NPeNoMAeHUA cpeabl), NPY ONMUCaHUK
NPaBu/IbHO TPAKTOBaTb GPU3NUECKUIA CMbICA UCMO/Ib3YEMbIX BE/MYUH, 0603HaYeHMA U
eaANHULbI PU3NYECKUX BEIMUYMNH, HaxoanTb GOPMYybI, CBA3bIBalOLME AaHHYO PU3MYECKYIO
BE/IMYMHY C APYTMMWN BEANUYMHAMM, CTPOUTb rpadUKM U3YUYEHHbIX 3aBUCMMOCTEN GU3NYECKUX
BE/INYMH;

XapaKTepn3oBaTb CBOMCTBA Te/, GU3MUYECKUE ABNEHUA U NPOLLECCHI, UCMO/Ib3Ys 3aKOH
COXPaHEHUA SHEPTUN, 3aKOH BCEMUPHOTO TAFOTEHUSA, NPUHLMM CyNnepno3numm cua, NPpUHUMN
OTHOCUTENIbHOCTU Manunes, 3aKoHbl HbIOTOHA, 3aKOH COXPaHEHMA UMMY/bCA, 3aKOHbI
OTpaXKeHUs 1 NPesIoMIEeHUA CBEeTa, 3aKOHbl COXPaHeHUA 3apAA0BOro M MacCoBOro Yncesn npu
AOepHbIX Peakumax, Npu 3Tom AaBaTb C10BECHYI0 GOPMY/IMPOBKY 3aKOHa M 3aMuMcbiBaTb €ro
MaTeMATMUYECKOE BblParKEHME;

06BbsACHATL PM3NYECKME NPOLLECCHI M CBOMCTBA T/, B TOM YMCJIE U B KOHTEKCTE CUTYyauui
NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABASATb NPUYMHHO-CNEACTBEHHbIE CBA3MU, CTPOUTL
06BbACHEHME M3 2—3 IOFMYECKUX LLAroB C 0Nopoi Ha 2—3 M3yYeHHbIX CBOMCTBA GU3UUYECKNX
ABNIEHNM, GU3NYECKNX 3aKOHOB NN 3aKOHOMEPHOCTEN;

pelaTb pacyéTHble 3a43a4M (onuparoLwmecs Ha cucTemy M3 2—3 ypaBHEHMUIM), NCNOb3yA
3aKOHbI 1 HOPMY/Ibl, CBA3bIBaOLWME GUMYECKME BENNUYMHDI: Ha OCHOBE aHanIn3a yC/10BuUA
324,34 3anncbiBaTb KPaTKOe YC/I0BKE, BbIABASATb HEAOCTAOWME UM N36bITOYHbIE AaHHbIE,
BbI6MpPaTb 3aKOHbI U GOPMY/Ibl, HEOBXOAMMbIE ANA PELUEHWA, NPOBOANUTL PACYETLI U
OLEHMBAaTb PEA/IMCTUUYHOCTb MONYYEHHOIO 3HaYeHNA GU3NYECKON BEINUNHDI;

pacrno3HaBaTb NPobaembl, KOTOpPble MOXKHO PELUMTD MPY NOMOLLM GU3NYECKMX METOL0B,
MCNo/b3ysA ONMUCAHWE UCCNef0BaHuUA, BblAENATb NPOBEPAEMOE NPeANof0KEHME, OLEHNBATD
NpPaBWIbHOCTb NOPsAAKa NPOBEAEHNA UCCIeA0BAHNA, AeNATb BbIBOAbI, UHTEPNPETUPOBATb
pe3ynbTaTbl HAbAOAEHWNI 1 ONbITOB;

NpPoBOAMUTb OMNbITbl NO HaBAOAEHUIO GUINYECKUX ABNEHUI NN GU3UYECKUX CBOWCTB TN
(M3yyeHune BTOPOro 3akoHa HblOTOHA, 3aKOHa COXpaHeHUs SHeprMm, 3aBUCMMOCTb Nepuoaa
KoNebaHUM NPYKMHHOTO MAATHUKA OT MACCbl FPy3a U }KECTKOCTM NPYHKUHbI M HE3aBUCUMOCTb
OT aMNAINUTYAbl MaibiX KonebaHuin, NPAMOIMHEHOEe pacNPoCTPaHeHNe CBETa, Pa3/ioXKeHne
6e/10ro cBeTa B CNEKTp, U3yyeHne CBOMCTB M306parkeHNs B NIOCKOM 3epKasie U CBOCTB
n3obparkeHus npeameTa B cobuparowen anH3e, HabaaeHne CAOLWHbIX U IMHENYATbIX



CMEKTPOB M31y4YeHMA): CAMOCTOATEIbHO cObMpaTh YCTaHOBKY U3 M36bITOYHOro Habopa
060py/A0BaHMNA, ONMUCLIBATL X0, OMbITa U €ro pesyibTaTbl, GOPMYIMPOBATL BbIBOAbI;

NPOBOAMTb NPU HEOBXOANMMOCTU CEPUIO MPAMbIX U3SMEPEHUI, ONPeaenaa CpeaHee 3HaYeHne
n3mepsaemol BenunHbl (GOoKycHoe paccToaHmne cobuparoLeit MH3bl), 060CHOBbIBATL BbIGOP
cnocoba namepeHua (M3mepuTesbHOro Npnbopa);

NpPOBOAMWTb UCCNEAO0BaHME 3aBUCUMOCTEN GU3NYECKMX BEANUMH C UCMONb30BAHMEM MPAMBIX
n3mMepeHui (3aBUCUMOCTb MYTU OT BPEMEHU NP PABHOYCKOPEHHOM ABUMKEeHUN be3
HayaNbHOM CKOPOCTH, Nepmnoaa KonebaHMi MaTeMaTUYECKOTO MasTHMKA OT AJIMHbI HUTH,
3aBMCUMMOCTU Yr1a OTParKeHUA CBETA OT yI/1a NadeHna 1 yrna npesoMaeHnsa oT yraa nageHua):
NNIaHMPOBATL UCC/IEA0BAHNE, CAMOCTOATENBHO COBMPATL YCTAaHOBKY, PUKCUPOBATL
pe3ynbTaTbl NOYYEHHOW 3aBUCUMOCTU GUINYECKUX BENUUYUH B BUAE Tabauuy, 1 rpadpuKkos,
[Aenatb BblBOAbI N0 pe3yabTaTam UCCAef0BaHNS;

NpPoBOAMNTb KOCBEHHbIE N3MmepeHMa GDU3UYECKUX BENUYUH (CpeaHAs CKOPOCTb N YCKOpeHue
Tena Npu paBHOYCKOPEHHOM [BUMKEHMU, YCKOPEHME CBOBOAHOro NageHus, ECTKOCTb
NPYUHbI, KO3OOULMEHT TPEHUA CKOMbIKEHUA, MexaHMyecKkaa paboTa U MOLLHOCTb, YacToTa U
nepuoa KonebaHnim matemaTUYECKOoro 1 NPyX»XUHHOIo MasTHUKOB, ONTUYECKas cuia
cobuparolLeit IMH3bI, PaaMoaKTUBHbINA GOH): NNaHNPOBaTb U3MepPEHUs, cobupaTb
3KCNEPUMEHTANbHYIO YCTAaHOBKY W BbINOAHATb M3MEPEHUA, Caeaya NpeaNoXKeHHOoM!
UHCTPYKLU MU, BBIMNUCNATb 3HA4YEHNE BETNYUNHDBI U aHA/IN3NPOBATb NOJ1Iy4eHHbIe pe3ybTaTbl C
YYETOM 334aHHOI NOrPELIHOCTU U3MEPEHUIA;

cobntogath NpaBMna TeXHMKK 6esonacHoCcTM Npu paboTe ¢ nabopatopHbim 0bopyaoBaHMEM;

Pa3/in4aTb OCHOBHbIE NMPU3HAKN U3YYEHHDbIX ¢M3M‘-IECKVIX MO,CI,EI]eﬁZ mMmaTepnanbHaAa TOYKa,
abcontoTHO TBEpPLOE Teno, TOYEYHbI UCTOYHUK CBETA, Ny4d, TOHKaA INH3a, N/1aHeTapHaA
moaesib atTOMa, HYKZIOHHaA Mmo4esib aTOMHOIo A4pa;

XapaKTepn3oBaTb NPUHLUUNbI AEUCTBMA U3YUYEHHbIX NPUBOPOB N TEXHUYECKUX YCTPOMCTB C
OnopoIA Ha UX ONUCaHUA (B TOM Yncae: CNMAOMETP, AAaTYUKU NONOMNKEHUA, PACCTOAHNSA U
YCKOpPEeHWUs, paKeTa, 3X0J10T, O4KM, nepuckon, ¢oToannapaT, ONTUYECKME CBETOBOAbI,
CNEKTPOCKON, A03UMETP, Kamepa BunbcoHa), NCnosb3ya 3HaHMA O CBOMCTBaX GpUINYECKMX
ABJIEHNI U HeobxogMmble pU3nYecKmne 3aKOHOMEPHOCTY;

NCNOb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKM U3YYEHHbIX TEXHUYECKUX YCTPOWCTB,
M3MepUTENbHbIX NPUOOPOB N TEXHO/IOTMYECKUX MPOLECCOB NPU pPelleHnn y4ebHo-
NPaKTUYECKUX 33434, ONTUYECKME CXEMbI 417 MOCTPOEHUS N306ParKeHUIA B MIOCKOM 3epKane
M cobupatoLLen NNH3e;

npuBoAUTbL NpUMepbl (HaxoauTb MHGOPMALLMIO O MPUMEpPAX) MPAKTUYECKOTO MCMNO/b30BaHUA
bM3nYECKNX 3HAHWI B NOBCEAHEBHOM XU3HU AN1A obecneveHns 6e3onacHOCTU Npu
obpalLeHmm ¢ npnbopamm U TEXHUYECKUMMU YCTPONCTBAMM, COXPAaHEHUSA 340P0BbA U
cobatoaeHMA HOPM SKOIOMMYECKOTo NOBEAEHMA B OKPYHKatoLen cpeae;



®  OCYLWECTBAATb NOUCK MHPOPMaLMN GU3NYECKOro coaepsKaHusa B IHTepHEeTe, CaMoCTOATENbHO
bopMyMpyA NOMCKOBbLIN 3aMPOC, HAXOAUTb NYTK onpeaeneHns 40CTOBEPHOCTM NONYYEHHOM
MHPOPMaLMN HAa OCHOBE MMEIOLLMXCA 3HAHNI M AOMONHUTENbHbBIX UCTOYHMKOB;

®  1CMNOAb30BaTb NPU BbINOAHEHUN YUYebHbIX 3a4aHMI HayYHO-NONYNSAPHYIO ANTEPATYPY
bU3MYeCcKoro cogepraHumsa, CnpaBoYHble maTepuasnbl, pecypcbl ceTn MHTepHeT, BlaaeTb
NPMEMaMM KOHCMEKTMPOBAHMSA TEKCTa, NpeobpasoBaHna MHbopMaLmMM 13 0AHOM 3HAaKOBOW
CUCTEMbI B APYrYI0;

® C03/aBaTb COHOCTBEHHbIE MMCbMEHHbIE U YCTHbIE COODLLEHMA Ha OCHOBE MHbOPMALLIUK U3
HECKO/IbKUX UCTOYHMKOB GU3MYECKOTrO COAEPKAHUS, NYyOANYHO NpeacTaBAATb pe3yabTaThl
NPOEKTHOM WU UCCNea0BaTeNbCKOWN AeATeNbHOCTU, MPU 3TOM rPamMOTHO UCMOJ1b30BaTb
M3YYEHHbI NOHATUIMHbBIM annapaT n3y4aemoro pasgena GU3nKM 1 cConpoBoXKaaTb
BbICTYM/IEHME Npe3eHTaumel c y46ToM 0cobeHHOCTeN ayaUTOPUM CBEPCTHUKOB.

MNpoBepaemble NpegmeTHble pe3ynbTaTbl OCBOEHUA
OCHOBHOW o6pa303aTean0171 nporpammbl OCHOBHOTIO O6LLI,eFO

obpasoBaHusa (7 Knacc)

Koa MpoBepaemble NpegMeTHblE pe3y/bTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTesibHOM

npoBepsAemMoro | Nporpammbl OCHOBHOrO 0bLero o6pa3oBaHus

pesynbTaTta

1.1 MCNO0/Ib30BaTb U3y4YeHHble MOHATUA

1.2 pa3inyaTb ABJEHMA MO OMMUCAHUIO UX XapPaKTEPHbIX CBOMCTB U HAa OCHOBE
ONbITOB, AEMOHCTPUPYIOLLMX AaHHOE PU3MYECKoe ABEHME

1.3 pacno3HaBaTb NPOABAEHME U3YUYEHHDbIX GU3NYECKUX ABNEHUI B OKPYKAIOLLEM
MUpPE, B TOM Yncie GU3NYECKMNE ABNEHUA B MPUPOLE, MPU 3TOM NEPEBOANUTD
MPAKTUYECKYHO 3aJa4y B y4ebHYIO, BblAe/ATb CyLLLeCTBEHHbIE CBOMCTBA
(npu3HaKK) pUsnyecKmx aBneHni

1.4 ONUCbIBATb U3yYEHHbIEe CBOMCTBA Te U PUINYECKME ABNEHMA, UCNO/b3YA
du13nYecKme BesIMYMHbI, MPU ONUCAHMM NPaBUIbHO TPAKTOBATb GU3NYECKUIA
CMbIC/1 UCNOJIb3YEMbIX BE/IMYMH, X 0603HAYEHUA U eAUHULLI PUINYECKUX
BE/IMYUH, HAX0AUTb GOPMY/bl, CBA3bIBAIOLLME AAHHYIO GU3NYECKYIO BEMUNHY C
APYTMMU BETMYMHAMM, CTPOUTb rPadUKKN U3YUYEHHbIX 3aBUCUMOCTEN HU3NYECKUX
BE/IMYMH




1.5

XapaKTepu3oBaTb CBOMCTBA Tes, GU3NUYECKME ABAEHMA W NPOLLECCHI, UCMNO/b3YA
M3yyeHHble 3aKOHbI, NPW 3TOM AaBaTb C/I0BECHYIO0 GOPMYIMPOBKY 3aKOHa U
3anuncbiBaTbh €ro MaTemMaTUUYeCcKOe BblparkeHne

1.6

06DBACHATL PU3NYECKME ABNEHMA, MPOLECCHI M CBOMCTBA TeA, B TOM YMC/IE U B
KOHTEKCTE CUTYaLLM MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbiABAATbL
NPUYNHHO-CNELACTBEHHbIE CBA3MU, CTPOUTL 06bACHEHME U3 1 - 2 norMyecKkux
LLAroB c oNopoii Ha 1 - 2 M3y4yeHHbIX CBOMCTBA GU3UYECKUX ABNEHUNA,
bM3NYECKMX 3aKOHA NI 3aKOHOMEPHOCTU

1.7

peLlaTb pacyeTHble 3a4aum B 1 - 2 AeCTBMSA, UCNOJb3YA 3aKOHbI U GopMybl,
cBA3blBaloWMe GU3MYECKME BENNYMHDI: HAa OCHOBE aHan3a yC/10BMA 33434
3anuCbIBATb KPATKOE YC/I0BME, MOACTaBAATL GU3MUECKME BEANUYMNHBI B GOPMYbI
M NPOBOANTL PacyeTbl, HAXOAWTb CNPaBOYHbIE AaHHble, HeobXxoauMble oA
pelleHns 3a4a4, OLLeHNBATb PeaMCTUYHOCTb NOYYEHHON hU3NYeCcKoi
BE/NINYMNHDI

1.8

pacno3HaBaTb NPo6aembl, KOTOPbIE MOXHO PELLMTb MPU NOMOLLU GU3NYECKUX
MEeTOA08, B ONMUCAHWUM UCCIeL0BaHUA BbIAENATb NPOBEPAEMOE NPEeANO/IOKEHNE
(rvnoTesy), pasnnMyaTb M UHTEPNPETMPOBATbL NOJYYEHHbIN PEe3yNbTaT, HAX0ANUTb
OLWMBKM B X04e ONbITa, AeNaTb BbIBOAbI NO €ro pesysibTaTam

1.9

NMPOBOAMTb OMbITbl MO HABNOAEHUIO GU3NYECKUX ABNEHUIN UAN GUINYECKUX
cBoicTB Ten: GopmMyanpoBaTh NpoBepaemMble NPesnoNoKeHns, cobnpaTtb
YCTaHOBKY M3 NpeanosKeHHoro o6opya0BaHuUA, 3annCbiBaTh X04, OMnbiTa U
bopmMynpoBaTh BbIBOAbI

1.10

BbIMONHATL NPAMbIE U3MEPEHUA C UCNO/Ib30BAHMEM aHANOrOBbIX U LUPOBbIX
npubopos, 3anNncbiBaTb NOKa3aHUA NPUOOPOB C y4eTOM 3aZaHHOMN abcontoTHOM
MOrpPeLHOCTM U3MEPEHUI

1.11

NpPOBOAMTb UCCNEA0BaHMNE 3aBUCUMOCTU OA4HOW GUIUUYECKOW BEIMYUHbBI OT
APYroi ¢ UCcnob3oBaHMEM MPAMbIX MU3MEPEHWUI, Y4acTBOBaTb B MNaHMPOBAHUK
y4yebHOro ncciegosaHms, cobupaTtb YCTaHOBKY M BbIMOAHATL USMEPEHMSA, Cneayn
npeanoXeHHoOMY naaHy, GUKCMPOBaTb Pe3y/bTaTbl MONYYEHHOW 3aBUCUMOCTU
bU3NUYECKNX BENUMH B BUAE NPeaoxKeHHbIX Tabauu v rpaduKos, genatb
BbIBO/bI NO pe3y/bTaTaM UCCAeA0BaHMA

1.12

NMPOBOAMTb KOCBEHHbIE M3MEPeHUn GU3UYECKMUX BENUYMH, Cleayn
NpeaNoXKeHHON MHCTPYKUMK: NPU BbINONHEHUW U3MEPEHUIT COBUPaTL
3KCMEepPUMEHTA/IbHYIO YCTAHOBKY M BbIMMCAATbL 3HAYEHNE UCKOMOM BENNYUHDI




1.13

cobnogaTh NpasBuia TEXHUKM Be3onacHOCTU Npu paboTe ¢ nabopaTopHbIM
obopygoBaHMem

1.14

YKasblBaTb NPUHLMMNbI AEACTBUA NPUBOPOB N TEXHUYECKUX YCTPOWCTB,
XapaKTepu3oBaTb NPUHLMNbI AEACTBUA U3YUEHHbIX MPMBOPOB M TEXHUYECKMX
YCTPOMCTB C MOMOLLBIO UX OMUCAHWUA, UCMONb3YA 3HAHMA O CBOMCTBAX
bU3NYECKUX ABNEHUIA U HeobXoaUMble pU3MYECKME 3aKOHbI U 3aKOHOMEPHOCTH

1.15

NpPUBOANTb NPUMEPbI (HaX0ANTb MHPOPMaLMIO O NPUMEpPaAX) NPAKTUYECKOTO
NCNonb30BaHMA GU3NYECKMX 3HAHWNI B NOBCEAHEBHOM M3HU AN1A obecnedyeHus
6e3onacHOCTM Npu 0bpaLLeHnmn c Npnubopamm U TEXHUYECKMMM YCTPOMCTBAMM,
COXpaHeHMA 300P0BbA U COBNOAEHMA HOPM 3KO/IOTMUYECKOTO NOBEAEHUS B
OKpyXKatoulen cpeae

1.16

OCYLLECTBNATb OTOOP UCTOYHMKOB MHPOPMaLMK B ceTU UHTEepHET B COOTBETCTBUM
C 3a4aHHbIM NOWUCKOBbLIM 3aMPOCOM, Ha OCHOBE MMEIOLLIMXCA 3HAHMIA U NyTem
CpaBHEHMA Pa3INYHbIX MCTOYHUKOB BblAensaTb MHGOPMaLMIO, KOTOpasa ABAAETCA
NPOTUBOPEUYMBOI NN MOKET BbITb HE4OCTOBEPHOM

1.17

MCMNONb30BaTb NPW BbINOJHEHMM YYebHbIX 3a4aHMIA HAYYHO-NONYAAPHYIO
nnTepatypy GU3NYECKOrO COAEpPKaHMA, CMPAaBOYHbIE MaTepUasbl, PECYPCbl CETU
NHTepHeT, BNnageTb NpMeMaMm KOHCNEKTUPOBAHMA TEKCTa, NpeobpasoBaHus
MHbOPMALIMKN N3 OAHOM 3HAKOBOM CUCTEMbI B 4PYIYIO

1.18

€034aBaTb COHCTBEHHbIE KpaTKMe MUCbMEHHbIE U YCTHble CO0bLLIEHMA Ha OCHOBE
2 - 3 UICTOUYHWNKOB UHPOPMaLNK GU3MYECKOTO COAEPIKaHUSA, B TOM YMCe
nyb6/IMYHO AenaTb KpaTKue coobLieHMa O pesyibTaTax MPOEKTOB UM yYebHbIX
nccnenoBaHUiA, NPY 3TOM FPaMOTHO UCMNOJIb30BaTb U3YYeHHbI NOHATUAHbIN
annapar Kypca Gpu3nKn, ConpoBoXKAaTb BbICTYNAEHWE Npe3eHTalmen

1.19

Npu BbINONHEHUN y4ebHbIX NPOEKTOB 1 UCCNEA0BaHUI pacnpenensTb
0643aHHOCTM B rpynne B COOTBETCTBUM C NMOCTaBAEHHbIMM 3343a4amMu, CNeauTb 33
BbINOJIHEHWEM NJ1aHa AeNCTBUM, aleKBaTHO OLEHMBATb COBCTBEHHbIV BKNAL B
AeATeIbHOCTb rPynnbl, BbICTPAMBaTb KOMMYHUKATUBHOE B3aMMOAENCTBUE,
YYUTBIBAA MHEHUWE OKPYKAIOLLMX

Tabnvua 22.1

MpoBepaemble 371eMeHTbl cogeprKaHusa (7 knacc)




Kog
pa3gena

Kog anemeHTa

MpoBepsaemble 31eMeHTbl COAEPIKAHMSA

®U3NKA N EE POJIb B NO3HAHWW OKPYXKAIOLLETO MUPA

1.1

dusmKa - HayKa o npupoge. AsneHnsa npupoabl. dusmueckue
AB/MIEHUNA: MeXaHMYEeCKne, TeMNN0Bble, INEKTPUYECKME, MAarHUTHbIE,
CBETOBbIE, 3BYKOBbIE

1.2

dusmyeckne BennUmnHbl. M3amepeHme GU3NYECKUX BEUYUH.
dusmyeckne npmbopsl. MorpelwHoCTb M3mepeHnin. MexxayHapoaHas
cuctema eamnHuLL

1.3

EcTtecTBEHHO-HAy4YHbIN METOA NO3HaHUA: HabatogeHMe, NOCTaHOBKaA
Hay4yHOro BOMPOCA, BblABUKEHME TMMNOTE3, SKCMEPUMEHT NO NPOBEpKe
runotes, o6bsACHeHWe HabaoAaeMoro ABAeHUs

1.4

OnucaHune GpM3NYECKUX ABAEHWNI C MOMOLLbIO Moaenen

15

MpakTuyeckme paboTbl:

M3mepeHue pacCTOAHUIA.

M3mepeHne obbema KMAKOCTU U TBEPAOro Tena.
OnpeaeneHune pasmepos MasblX Ten.

N3mepeHure TemnepaTypbl NPU NOMOLLM HKUAKOCTHOTO TEPMOMETPA U
AaTynKa TemnepaTypsl

MEPBOHAYA/IbHbLIE CBEAEHNA O CTPOEHNN BELLIECTBA

2.1 CTpoeHue BelLecTBa: aTOMbl U MONEKYbI, X pasmepbl. OnbiTol,
[0Ka3blBaloLne ANCKPEeTHOe CTPOEeHUe BeLLecTBa

2.2 [suxkeHune yactuy, Bewectsa. CBA3b CKOPOCTU ABUMKEHUA HYACTUL, C
TemnepaTtypoi. bpoyHoBckoe asukeHue, guddysns

2.3 B3anMmogelcTBMe YacTUL, BELLLECTBA: NPUTAXKEHNE N OTTA/IKUBAHME

2.4 ArperaTHble COCTOSIHWUS BELLECTBA: CTPOEHME ra30oB, XKUOKOCTEN U




TBepAbIX (KpUcTanamnyeckunx) Ten. Bsaumocsasb mexay CBOMCTBaMMU
BeLLEeCcTB B pa3HbIX arperaTHbIX COCTOAHUAX U UX aTOMHO-
MOJIEKYNAPHbIM CTPOEHMEM

2.5

OcobeHHoCTH arperaTHbIX COCTOSIHWI BOAbl

2.6

MpakTuyeckme paboTbl:

OueHKa AnameTpa aToMa METOAOM PAA0B (C MCNONb30BaHMEM
doTorpadun).

OnbITbl NO Ha6ﬂIOAEHMIO TEN/IOBOTO pacWnpeHna rasos.

OnbITbl NO O6HaPY)KeHMI-O AEﬁCTBMH CUN MONEKYNAPHOIO NPUTAXKEHUA

OBUXEHUE N B3AUMOLENCTBUE TEN

3.1 MexaHunyeckoe aBuKeHue. PaBHOMepHOe N HepaBHOMEpPHOe
OBUXeHue

3.2 CkopocTtb. CpegHaa CKOPOCTb NPU HEPABHOMEPHOM ABUXKEHUN.
PacueT nyTn n BpemeHu ABUKEHUA

3.3 AiBneHne nHepumn. 3aKoH MHepuuK. B3aumoaencreme Ten Kak
NPUYMHA U3MEHEHMA CKOPOCTU ABUXKEHUA Ten. Macca Kak mepa
MHEePTHOCTU Tena

3.4 MNnoTHoCTb BewecTBa. CBA3b NNOTHOCTM C KOJIMYECTBOM MOJIEKYA B
egmMHuue obbema BelecTsa

3.5 Cuna KaK XapaKTepuUCTMKa B3auMoAencTBUs Ten

3.6 Cuna ynpyroctu 1 3akoH lNyka. MamepeHume cuibl C NOMOLLbHO
OUHamomeTpa

3.7 fiBneHue TAroTeHnA 1 cnna Taxectn. Cuna TAXKECTU Ha ApYrux
nnaHetax. Bec tena. HesecomocTtb

3.8 Cuna TpeHua. TpeHue CKoNbXKeHUA U TpeHne NokosA. TpeHue B
npupoae n TexHuke

3.9 CnoxkeHune cun, HanpasAeHHbIX MO O4HOM NPAMOWN.




PaBHOAeNCTBYIOWAA CUN

3.10

MpakTnyeckune paboTsbl

OnpefeneHne CKOPOCTU PaBHOMEPHOTO ABUMKEHUA (LLapuKa B
UAKOCTU, MOAENM SNEKTPUYECKOro aBToMobuMAA 1 TaKk ganee).

OnpeaeneHune cpefiHe CKOPOCTU CKONbKEHWUs BpYyCKa AW LapuKKa
Mo HaKNOHHOM MJIOCKOCTU.

OnpegeneHne NAOTHOCTU TBEPAOrO Tena.

OnbITbl, A&MOHCTPUPYIOLLME 3aBUCUMOCTb PACTAMKEHUS
(aedopmaumm) Npy*KMHbI OT NPUNOKEHHOM CUbI.

OnbiTbl, AEMOHCTPpUpyrowne 3aBUCMMOCTb CUNbI TPEHNA CKOJIbXXEHUA
OT BeCa TeJ1a U XapaKTepa conpunKacarowmnxca I'IOBerHOCTEﬁ

3.11

dusnyeckne aBNEHUS B NPUPOLE: NPUMEPDI ABUKEHUA C
Pa3/IMYHBIMM CKOPOCTAMM B }KUBOM M HEXKMBOM NpUpPOAE, AeNCTBUE
CW/bl TPEHMA B NPUPOLE U TEXHUKE

3.12

TexHnyeckue yCTpOﬁCTBaI ANHAMOMETP, NOAWNNMHUKA

[AB/TEHVE TBEPbIX TE/, }KUAKOCTEMN U FA30B

4.1 JasneHue TBepaoro tena. Cnocobbl yMeHbLIEHUA N YBENNYEHUS
OaBneHunA

4.2 [asneHue rasa. 3aBUCMMOCTb AaB/IeHUA ra3a oT 06bema,
Temnepatypsl

4.3 MNepepaya gasneHua TBEPAbIMU TENAMU, KUAKOCTAMMU U ra3amu.
3akoH ackana. NHeBmaTUYECKME MALLWNHbI

4.4 3aBUCUMMOCTb AaBAEHUA XKUAKOCTU OT rNy6uHbI. TnapocTaTUYeckuii
napaaokc. Coobuiatowmeca cocyabl. lMapasamyeckme mexaHmsmMbl

4.5 ATmocdepa 3emnn n atmocdepHoe gassieHune. MpUUmHbI

CYLW,eCcTBOBaHUA BO34yLWHOM 060104KM 3eman. OnbIT Toppuyenu.
3aBMCUMOCTb aTMOCHEPHOro AaBAEHUSA OT BbICOTbI Haj YPOBHEM
mops




4.6

N3mepeHune atmocdepHoro aasneHus. Mprubopbl 4na UsmepeHna
aTmocdepHOoro AaBaeHus

4.7

JelicTBMe XKUOKOCTU 1 ra3a Ha NOrpy*KeHHoe B HUX Teso.
BbiTankmBatowas (apxumenoea) cuna. 3akoH Apxumeaa

4.8

MNnasaHue Ten. BosgyxonnasaHue

4.9

MpakTnyeckme paboTbl:

UccnepoBaHue 3aBMCMMOCTM Beca Tena B Boae oT obbema
I'IOI'pV)KEHHOVI B XXUAKOCTb YaCTh TeNa.

OnpepeneHune BbiITaNKMBAOLWEN CUAbI, AEUCTBYIOLLEN Ha Teno,
NOrpPYy>EeHHOE B KUAKOCTb.

lNpoBepKa He3aBNUCMMOCTH BbITal'IKMBaIOLU,eﬁ Chnbl, Ael\/'ICTBleLU,eﬁ Ha
TeNo B XXNUOKOCTU, OT MaCCbl Tena.

OnbITbl, A&€MOHCTPUPYIOLLME 3aBUCMMOCTb BbITa/IKMBAIOLLEN CUIbI,
[OENCTBYIOLLLEN Ha TeNI0 B XKUAKOCTU, OT 06bema Norpy>KeHHo! B
UAKOCTb YacTU Tesla MU OT NJIOTHOCTM KMAKOCTH.

KoHCTpynpoBaHue apeomeTpa UanM KOHCTPYMPOBaHME NOAKN U
onpegeneHve ee rpy3onoLbeMHOCTU

4.10

dusmyeckne ABAEHUS B NPUPOLE: BAUAHME aTMOCHEPHOro AaBNeHMUsA
Ha }KMBOM OpraHM3m, naasaHue pbib

4.11

TexHnYecKue ycTpoicTea: coobLiatowmeca cocyapl, yCTPONCTBO
BOAONPOBOAA, IMAPaBANYECKUIM Npecc, MaHOMeTp, bapomeTp,
BblCOTOMEp, NOPLUHEBOW HAacoC, apeomeTp

PABOTA, MOLWLHOCTb, 3HEPTUA

5.1 MexaHunuyeckan paboTa

5.2 MexaHn4yeckaa MOLWHOCTb

5.3 MpocTble mexaHM3Mbl: pblyar, 610K, HAKNOHHAA N0CKOCTb. MpaBuno
paBHOBEeCHA pblyara

54 MpumeHeHMe NpaBua paBHOBECKA pblyara K 610Ky




5.5 "3on0T0€ NpaBuio" mexaHukn. KoadpduumeHT nonesHoro Aencreus
MexaHn3moB. MpocTble MexaHW3Mbl B ObITy U TEXHWKe

5.6 MoTeHUManbHaA SHePrnn Tena, NOAHATOro Hag, 3emnen

5.7 KnHeTuyeckasa sHeprmna

5.8 MonHaa mexaHnyeckasa sHeprua. 3aKOH U3MEHEHUA U COXPaHEeHUA
MeXaHMUYECKOWN aHeprum

5.9 MpakTuyeckune paboTbl:
OnpegpeneHune paboTbl CUbI TPEHMA NPU PABHOMEPHOM ABUMKEHUN
Tesla NO rOPM30HTA/IbHOM NOBEPXHOCTY.
NccnepoBaHue ycnoBuin paBHOBECUA pblyara.
N3mepeHme Kl HaKNOHHOM NAOCKOCTH.
MN3yyeHne 3aKOHA COXPAHEHMA MEXaHNYECKOM SHEPrUmM

5.10 ®u3snyeckne ABNEHNA B NPUPOLE: PblYaru B Tesie YesioBeka

5.11 TexHMYecKme yCTPOMCTBA: pblyar, MOABUMKHbIA U HEMOABUMKHbIN

6}'IOKM, HAK/IOHHAA N/IOCKOCTb, MPOCTblE MEXaHU3MbI B 6bITy

Tabnuua 22.2

MpoBepsaemble TpeboBaHMA K pe3y/ibTaTam 0CBOEHMSA OCHOBHOM

obpasoBaTenbHOM Nporpammel (8 Knacc)

Kog,

npoBepaemoro

pesynbTata

MpoBepsiemble NpeaMeTHbIE pe3ybTaTbl OCBOEHWS OCHOBHOW 06pa3oBaTe/ibHOM
nporpammbl OCHOBHOro 06Lero o6pa3oBaHus

11

MCNo/b30BaTb MOHATUA




1.2

pa3nnydaTb ABNEHNA NO ONMUCAHUIO UX XapPaKTEPHbIX CBOWCTB M HA OCHOBE
onbITOB, 4EMOHCTPUPYHOWNX AaHHOE ¢M3M‘-IECKO€ ABneHne

1.3

pacnosHaBaTb NPOABJEHNE U3YYEHHbIX GU3NYECKMX ABNEHUIN B OKPYHKAIOLLEM
Mupe, B TOM Yncne Gusmnyeckne aBaeHus B NpMpoae, Npu sTom nepesoguntb
MPAKTUYECKYHO 33Ja4y B y4ebHYyI0, BblAe/ATb CyLLLeCTBEHHbIE CBOMCTBA
(npu3HaKK) pUsnyecKmx ABNeHNM

14

ONUCbIBATb U3yYEHHbIe CBOMCTBA TeN U PUINYECKME ABNEHMA, UCNO/b3YA
dn3MYECKME BENNUYUHDI, MTPU ONUCAHUU NPABUIbHO TPAKTOBATb GU3MYECKUI
CMbIC/1 UCNOJIb3YEMbIX BEIMYMH, 0603HAYEHNA N eaUHULbI GU3UYECKMX
BE/IMYUH, HAX0AUTb GOPMY/bl, CBA3bIBAIOLLME AAHHYIO GU3NYECKYIO BEMUYNHY C
APYrMMU BEIMYMHAMM, CTPOUTL FPAadUKN N3YUHEHHDBIX 3aBUCMMOCTEN PU3NYECKUX
BE/IUYUH

1.5

XapaKTepu3oBaTb CBOWCTBA Te/, GU3NYECKUE ABAEHMA U NPOLLECCHI, UCMOb3YSA
M3y4yeHHble 3aKOHbI, NPN 3TOM AaBaTb CIOBECHYIO GOPMYMPOBKY 3aKOHA U
3anuCbIBaTb €r0 MaTeMaTUYecKoe BbipaxkeHue

1.6

06bACHATL GU3MYECKME NPOLLECCHI M CBOMCTBA Te/1, B TOM YNC/IE U B KOHTEKCTE
CUTyaLMIi NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb NPUYUHHO-
cneacTBeHHble CBA3W, CTPOUTb 06bACHEHNE 13 1 - 2 TIOrMYECKMX LWIAros C
nMomoLLbio 1 - 2 M3yYeHHbIX CBOWCTBA GU3NYECKMX ABNEHUIN, PUMYECKUX 3aKOHA
MM 3aKOHOMEPHOCTU

1.7

pelaTb pacyeTHble 3a4aum B 2 - 3 AeMCTBMA, UCNO/b3YA 3aKOHbI U GOpMYbl,
cBasbiBatowme Gprsnyeckmne BeNIMYMHbI: Ha OCHOBE aHANN3a YCI0BKA 3a4a4n
3anMcbiBaTb KPATKOE YC/10BUE, BbISBATb HEAOCTAaTOK AAHHbIX ANS peLleHus
3a4a4u, BbIBMpaTb 3aKOHbI 1 GOPMY/bl, HEOBXOANMbIE ANA ee peleHus,
NPOBOAWTL PacyeTbl M CPABHMBATL NOAYYEHHOE 3HaYeHne GU3nYeckoi
BE/IMYMHbI C U3BECTHLIMW AaHHbIMM

1.8

pacno3HaBaTb NPo6aembl, KOTOPble MOXHO PeLLMTb NPU NOMOLLU GU3NYECKUX
METO0B, UCMNO/b3ys ONUCaHNE UCCef0BaHNA, BblAeNATb NpoBepsemoe
npeAnosoMKeHue, oueHNBaTb NPaBUAbHOCTb NOPALKa NpoBeaeHNn
nccnenosaHua, AenaTb BbiBOAbI

1.9

NPOBOAUTb ONbIThbl MO HABAOAEHUIO GUINYECKUX ABNEHUIN NN DUINYECKUX
CBOMCTB Tesn: GoOpMYy/IMPOBaATb NPOBEPAEMbIE NPeANnooKeHus, cobupatb
YCTaHOBKY M3 Npea/oKeHHoro obopyaoBaHus, ONUCbIBaTb XO4 OMNbITa U




bopmynnpoBaTh BbIBOAbI

1.10

BbIMONHATL NPAMbIE U3MEPEHUA C UCNO/Ib30BAHMEM aHAI0rOBbIX NPUBOPOB U
[aTYNKOB PUINYECKUX BENIMUYUH, CPABHUBATL PE3y/bTaTbl UISMEPEHUI C YHETOM
3a4aHHOM abCcoIOTHOM NOrPeLHOCTH

1.11

NpPoBOANTb UCCNeA0BaHME 3aBUCUMOCTU 0A4HOW GDMU3MUYECKON BENNYMHBI OT
APYroi ¢ UCNonb30BaHMEM MPAMbIX MU3MEPEHUI: NNAHNMPOBATb UCCef0BaHME,
cobunpaTb YCTaHOBKY U BbINONHATb U3MEPEHUA, Cneaysa NpeaoxeHHOMY MniaHy,
dUKCMpoBaTb pe3ynbTaTbl NOAYYEHHOM 3aBUCUMOCTHM B BUAE Tabauu, 1 rpadmKos,
AenaTtb BbIBOAbI MO pe3y/ibTaTaM UccnenoBaHuma

1.12

NMPOBOAMUTb KOCBEHHbIE U3MEPEHUS GPUBUYECKUX BE/IMYMH: N1IaHUMPOBaTb
n3mepeHus, cobupaTb SKCNEePUMEHTANbHYIO YCTAHOBKY, CAeayA NpeasioXeHHOM
NHCTPYKLMK, U BbIYUCAATb 3HAYEHUE BENYUHDI

1.13

cobntoaaTh NpasBuia TEXHUKM Be3onacHOCTU Npu paboTe ¢ nabopaTopHbIM
obopygoBaHMem

1.14

XapaKTepu3oBaTb NPUHLMMbI AEACTBUA U3YHEHHbIX MPUOOPOB U TEXHUYECKMX
YCTPOWCTB C ONOPOM Ha UX ONUCAHUSA, UCMO/b3YA 3HAHMA O CBOMCTBAX
dU3NYECKUX ABNEHUI U HeobXoaMMble GU3UYECKME 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb NPOCTbie TEXHNYECKHNE yCTpOﬁCTBa n nameputesibHble I'IpM60pr
Nno cxemam U cXxemMmaTndyHbIM PUCYHKaAM, COCTaBNATb CXEMbI 3TEKTPUYECKUX u,eneﬁ
c nocneposatesibHbIM U NapannebHbiM coeguHeHnem 3/1eMeHTOB, Pa3/indan
YCNIOBHbIE 0603HaYeHUsA 31eMeHTOB INEKTPUYECKUX u,eneﬁ

1.16

NpUBOAUTb NPUMEpPbI (HaxoauTb MHbOPMaLMIO O NPUMEpPaX) NPAKTUYECKOro
NCMNONb30BaHNA GU3NYECKMX 3HAHUI B MOBCEAHEBHOM MU3HM Ana obecneyeHms
6e3onacHOCT Npu obpalleHum ¢ Npubopamm N TEXHUYECKMMM YCTPOUCTBAMMU,
COXpaHeHMA 340Pp0BbA N COBNOAEHNA HOPM 3KOIOrMYECKOro noseaeHuns B
OKpyXatoLen cpeae

1.17

OCYLLECTBAATb NOUCK MHPOPMaLMMN GU3NYECKOTO coaepKaHuaA B ceT NHTepHeT,
Ha OCHOBE MMEIOLLMXCA 3HAHUI U MyTEeM CPaBHEHMA AOMNOAHUTENbHbIX
MCTOYHMKOB BbIAENATb MHPOPMaLMIO, KOTOPAs ABAAETCA NPOTUBOPEYMBOM UM
MOXeT BbITb HEL,0CTOBEPHOW

1.18

MCNO/b30BaTb MPU BbINOSHEHWUM YHEBHbIX 334aHUI HAYYHO-MONYAAPHYIO
nTepaTtypy GU3NYECKOro COLEPKaHMA, CMPAaBOYHbIE MaTepuasbl, PECYPCbl CETU
MHTepHeT; BNaaeTb NpMemMammn KOHCNEeKTUPOBaHMA TeKCTa, NpeobpasoBaHua




nHdopMaLnmM U3 OAHOM 3HAKOBOM CUCTEMbBI B APYIYO

1.19

co34aBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKue YCTHble coobuieHuns, 0606uian
MHDOPMALUIO N3 HECKOJIbKUX UCTOYHUKOB GU3NYECKOro CoaeprKaHusA, B TOM
yncne Ny6ANMYHO NpPeacTaBATb pe3y/ibTaTbl NPOEKTHOW UM UCCNeA0BaTeIbCKOM
AeATeNbHOCTU, NPU 3TOM FPaMOTHO MCMO/1b30BaTb U3YUYEHHbIA MOHATUNHbIN
annapart Kypca GM3MKKN, CONPOBOXKAATb BbICTYMN/IEHME Npe3eHTauMen

1.20

NP BbINOAHEHUM y4ebHbIX MPOEKTOB M UccneaoBaHUin GU3UYECKUX NPOoLEccoB
pacnpenenatb 06A3aHHOCTU B rpynne B COOTBETCTBUM C NOCTaBAEHHbIMU
3afla4amu, CNneamuTb 3a BbINOIHEHUEM NNaHa AeACTBUIM U KOPPEKTMPOBATbL ero,
aleKBaTHO OLEeHNBaTb COBCTBEHHbIN BKNAL B A€ATEbHOCTb rpynmbl,
BbICTPaMBaTb KOMMYHMKaTUBHOE B3aMMOAENCTBUNE, MPOABAASA FOTOBHOCTb
paspeLlaTb KOHGANKTbI

Tabnuua 22.3

MpoBepsemble 3ieMeHTbl cogeprKaHusa (8 Knacc)

Kopa, Kop anemeHTa |Mposepaemble 31eMeHTbl COAepPHKaHMA
pasgena
6 TEMNOBbIE ABNEHNA

6.1

OCHOBHbIE NOJIOXKEHUA MOIEKYIAPHO-KMHETUYECKOW TEopUM
CTpoeHus BewecTBa. Macca v pasmepbl Monekya. OnbiTsl,
NOATBEPXAAlOLLME OCHOBHbIE MONOXKEHNA MOEKYNAPHO-
KMHEeTUYECKoW Teopum

6.2

Mogenu TBepLOoro, }XUAKOro 1 ra3o06pasHOro COCTOSHUIM BeLLecTBa.
Kpuctananyeckue n amopdHble Tena

6.3

O6bACHeHMe CBOWCTB ra3oB, XUAKOCTEN 1 TBEPABIX TN HA OCHOBE
NOIOXKEHNN MONEKYNAPHO-KMHETUYECKOWN TEOPUU

6.4

CmauunsaHue u KannnnapHble ABNeHnA




6.5

Tennosoe paclimpeHue n cxatume

6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMNJIOBOrO
OBUXeHMA YacTumy,

6.7 BHyTpeHHAA sHeprusa. Cnocobbl 3MEHEeHUs BHYTPEHHEN 3Hepruu:
Tennonepeaaya 1M coBeplueHMe paboTol

6.8 Buabl Tennonepegayn: TeNN0NPOBOAHOCTb, KOHBEKLUMUA, U3yYeHMe

6.9 Konnuectso TennoTbl. YAaenbHAA TENJ0EMKOCTb BELLECTBa

6.10 TennoobmeH n TennoBoe paBHoBecKe. YpaBHEHWE TENNOBOIO
6anaHca

6.11 MNnaBneHue n oTBepaeBaHNE KPUCTANIMYECKMX BELLECTB. YaenbHasn
TenaoTa NaaBaeHunA

6.12 MapoobpasoBaHue 1 KoHgeHcaums. MicnapeHue. Kunernue. YaenoHas
TensnoTa napoobpasoBaHMA. 3aBUCUMOCTb TEMNEPATYPbl KUNEHUA OT
aTMocdepHOro AaBaeHus

6.13 BnaxHoCTb BO3ayxa

6.14 DHeprua Tonamea. Y4enbHasa Tennota cropaHma

6.15 MpuHLMnbl paboTbl TennoBbix gauratenen KN rennosoro asurartens.
TennoBble ABUraTeNIN U 3aLLUMTa OKPYKaloLWen cpeabl

6.16 3aKOH COXpaHeHUA U NPeBpPALLEHMA SHEPTMN B TENNOBbIX NpoLeccax

6.17 MpaKTuyeckne paboTbl:

OnbITbl N0 O6HAPYKEHUIO AEUCTBMA CUN MOIEKYNAPHOTO
NPUTANKEHNA.

OnbITbl NO BbIpaALLUBAHUIO KPUCTANIOB nosapeHHoﬁ CO/I UIN Caxapa.

OnbITbl N0 HablOAEHWIO TENNOBOIO PACLUMPEHNA ra30B, KUAKOCTEN U
TBEpAbIX Te.




OnpeaeneHune gasneHua Bosayxa B 6ansoHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb AaBNEHUS BO34yXa OT ero
obbema M HarpeBaHWA UK OXNaXKAEHUA.

MpoBepKa rMnoTesbl AMHENHOM 3aBUCMMOCTU AJIMHbI CTONOMKA
*KUOKOCTU B TEPMOMETPUYECKON TPYOKe OT TemnepaTypbl.

HabntoaeHne nsmeHeHUs BHYTPEHHEN SHEPTUK TeNa B pe3ynbTaTte
Tennonepenayn n paboTbl BHELLHUX CU.

NccnepoBaHue aBneHUA TenI006MeHa NpU CMeLNBAHUN XON04HON U
ropsadeit Boabl.

OnpepeneHne KonmMyecTsa TENAOTbI, NOJYYEHHOTO BOAOM Npu
TennoobmeHe ¢ HarpeTbiM METaIINYECKUM LUAUHLPOM.

OnpegeneHue yp,eanoﬁ TenJ0eMKoCTH BelecTsa. MicchegosaHue
npouecca ncnapeHuAa.

Onpe,a,eneHme OTHOCUTE/IbHOM B/IAXKHOCTU BO34yXa.

Onpe,a,eneHme y,u,eanoﬁ TENNOTbl NN1aBeHNA Nbaa

6.18 dusnyeckne ABNEHUA B MPUPOAE: MOBEPXHOCTHOE HATAXKEHME U
KanuAnspHble ABNEHNA B MPUPOAE, KPUCTaNbl B NPUPOLE,
nsnyyerHue ConHUa, 3aMep3aHne BOLOEMOB, MOPCKMe 6pusbl;
06pasoBaHMe pochl, TyMmaHa, UHes, cHera

6.19 TexHUYecKme yCTPOMCTBA: Kanuaaapbl, NPUMEPbI UCNONb30BaHUA

KPUCTaNNoB, }UAKOCTHbIN TEPMOMETP, AATYNK TEMNEPATYPbI, TEPMOC,
CUCTEMA OTOM/IEHMA AOMOB, TMIPOMETPbI, NCUXPOMETP, NapoBas
TypbuHa, ABUraTeb BHYTPEHHEro cropaHus

SNNEKTPUYECKUE N MATHUTHBIE ABJTEHUA

7.1 dneKkTpusauma ten. [lga poaa snekTpuyeckux 3apanos

7.2 BsaumogelictBMe 3apsarKeHHbIx Ten. 3aKoH KysioHa (3aBMCMMOCTb
CW/bl B3aMMOAENCTBUA 3apAXKEHHbIX TN OT BE/IMYMHBI 3apAL0B U
PaccTosHMA MeXay Tenamm)

7.3 dneKTpuyeckoe none. HanpaKeHHOCTb 3N1EKTPUYECKOro NONA.

MpUHUMN Cynepno3nummn 3N1eKTpPUYECKMX nosen (Ha KauecTBeHHOM
ypoBHe)




7.4 Hocutenn anekTpnyecknx 3apagaoB. I1eMeHTapHbIN 31IEKTPUYECKNI
3apAaa. CtpoeHune atoma. MNpoBOSHUKN U ANINEKTPUKK

7.5 3aKOH COXpaHeHUA INEeKTPUYECKOro 3apaaa

7.6 DNEeKTPUYECKMI TOK. YCN0BUSA CYLLLECTBOBAHMA 3/IEKTPUYECKOTO TOKa.
MCTOYHMKM NOCTOAHHOIO TOKA

7.7 [encTBna aNeKTpMUYecKoro Toka (TennoBoe, XMMMUYecKoe, MarHuTHoe).
DNIEKTPUYECKUI TOK B XKUAKOCTSAX M rasax

7.8 dneKkTpuyeckas uenb. Cuna ToKa. dNeKTpUYecKoe HanpaxeHme

7.9 ConpoTtmBaeHmne NpoBogHUKA. YAenbHOe CONPOTUBAEHME BELLECTBA

7.10 3akoH Oma Ana yyactka uenm

7.11 NMocnepoBaTenbHoe U NapannenbHoe coegnHeHne NPoBOLHUKOB

7.12 PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOTO TOKa. 3aKoH [xoynaa-SleHua

7.13 DNIeKTPUYECKME LIENU N NOTPEBUTENN SNEKTPUYECKON SHEPTUM B ObITy.
KopoTkoe 3amblKaHue

7.14 MocTosHHbIE MarHUTbI. B3anmogencTeme NOCTOAHHbIX MarHUTOB

7.15 MarHutHoe none. MarHuMTHoe none 3eMaun u ero 3HadeHune ana
YKM3HM Ha 3emne

7.16 OnbIT OpcTega. MarHMTHOE None aAeKTPUYECKoro ToKa. NpumeHeHne
9/IEKTPOMATrHUTOB B TEXHUKE

7.17 JencTene MarHUTHOrO NoJisi Ha NPOBOAHMK C TOKOM.
dneKTpoaBUraTenb NOCTOAHHOrO TOKa. Mcnonb3osaHue
3/1IeKTpoaBuraTesien B TEXHUYECKUX YCTPOMCTBAX M Ha TpaHcnopTe

7.18 OnbiTbl ®apagesn. ABneHMe 3NeKTPOMArHUTHOM MHAYKUMK. MpaBuio
NleHua

7.19 dnekTporeHepaTop. CNnocobbl NOAYYEHMA INEKTPUYECKON SHEPTUM.




INeKTPOCTaHLUMM Ha BO30BHOBAAEMbIX MCTOYHUKAX SHEPTUM

7.20

MpaKTuyeckne paboTbl:

OnbITbl N0 HabAOAEHUIO NEKTPU3ALNN TEN HAYKLUMEN N NPK
COMPUKOCHOBEHUM.

UccneposaHune ,D,EIZCTBMFI INNEKTPUNYECKOro NosAa Ha NPpoBOAHUKU U
ANINEKTPUKN.

CbopKa 1 npoBepKa paboTbl 3/IEKTPUYECKON LeNn NOCTOAHHOIO TOKa.
N3mepeHune 1 peryiimpoBaHMe CU/Ibl TOKA.
N3mepeHure 1 perynmpoBaHme HaNpsKeHUs.

MccnenoBaHme 3aBUCMMOCTU CU/Ibl TOKA, UAYLILETO Yepes pe3ncrTop, ot
CONPOTUBNEHMA PE3UCTOPA U HAMPAXKEHNA Ha pesucTope.

OnbITbl, 4&MOHCTPUPYIOLLME 3aBUCUMOCTb 31EKTPUUYECKOTO
CONPOTUBAEHUA NPOBOAHMKA OT €ro A/INHbI, NAOLWAAM NONEPEYHOro
CeYeHuns u maTepuana.

I'IpOBepKa npasuia CNoXeHuaA Hal'lp’r'l)'KEHVIﬁ npuv nocnenosaTte/ibHOM
coeaunHeHnn AByx pe3ncTtopos.

MpoBepKa Npasuaa AnA CUAbl TOKA NPU NapanienbHOM CoeguHeHnm
pPe3nCTopoB.

OnpeaeneHune paboTbl 3NEKTPUHECKOTO TOKa, UAYLLEro Yepes
pesucrop.

OnpegeneHne MOLLHOCTU 3EKTPUYECKOrO TOKa, Bblgenaemoit Ha
pesucrope.

NccnepoBaHMe 3aBUCMMOCTM CUJIbl TOKA, MAYLLETO Yepes IAMMOYKY,
OT HanpsXeHUs Ha HeN.

Onpegenenune KM HarpesaTtena.
NccnepoBaHne MarHUTHOIO B3aMMOZAENCTBUA MOCTOAHHbBIX MAarHUTOB.

MN3yyeHne MarHUTHOro Noas NOCTOAHHbIX MarHUTOB NPU UX
obbeAUHEHUN 1 pa3aeneHuun.

NccnepoBaHne fencTBMA 31EKTPUYECKOTO TOKa Ha MarHMTHYO
CTPEnKy.

OnbIThI, AEMOHCTpUpyrouwme 3aBUCUMMOCTb CUNbI B3aVIMO,£I,EI7ICTBVIFI
KaTyWKN C TOKOM U MarHuTa OT CU/1bl TOKa U HanpaB/1eHNA TOKa B




KaTyLlKe.

MN3yyeHne AencTBMA MarHUTHOIO MOA Ha NMPOBOAHUK C TOKOM.
KoHCTpynpoBaHue 1 nsydeHne paboTbl 31eKTpoasuraTens.
N3mepeHune KMNJ aneKkTpoasurate/ibHoN yCTaHOBKM.

OnbITbl NO UCC/I@A0BAHUIO ABMEHMUA 3TIEKTPOMArHUTHON MHAYKLMK:
nuccnefoBaHNe U3MEHEHN 3HaYeHMA N HanpaBeHns
WMHAYKLMOHHOIO TOKa

7.21

dusnyeckne ABNEHUA B NPUPOAE: INEKTPUYECKNE ABJIEHUA B
aTmocdepe, SNEKTPUYECTBO KUBbIX OPraHM3MOB, MarHUTHOe nose
3emnun, apeid NOAOCOB, POJib MAarHUTHOTO NOAS ANA XKU3HU Ha
3emne, NONAPHOE CUAHUE

7.22

TexHUYecKre yCTPOMCTBaA: 3/IEKTPOCKOMN, aMMNepMeTp, BOJIbTMETD,
peocTaT, CYETUMK /IEKTPUYECKOI IHEPIUM, SNEKTPOOCBETUTE bHbIE
npubopbl, HarpesaTebHble 3neKTponpubopsbl (Mpumepsbl),
3/1eKTPUYECKME NPEefOXPaHUTENM, SNEKTPOMArHUT, 3/1eKTPOABUraTe b
NOCTOSHHOTO TOKA, FeHepaTop MOCTOAHHOrO TOKa

Tabnuua 22.4

MpoBepsaemble TpeboBaHMA K pe3y/ibTaTam 0CBOEHMS OCHOBHOM

obpasoBaTenbHOM Nporpammel (9 Knacc)

Kog MpoBepsiemble NpegMeTHbIe pe3ynbTaTbl OCBOEHWS OCHOBHOM 06pa3oBaTe/ibHOM

NnpoBepsemMoro nporpamMmmbl OCHOBHOrO 06Lero obpasoBaHus

pesynbTaTta

1.1 NCNONb30BaTb U3yYeHHbIEe NOHATUSA

1.2 pas3nunuyaTb ABNEHUSA NO ONUCAHUIO UX XapPaKTePHbIX CBOWCTB U Ha OCHOBE
ONbITOB, AEMOHCTPUPYIOLLNX AaHHOE dU3MYECKOoe ABNEHNE

1.3 pacrno3HaBaTb MPOSABJAEHUE U3YUYEHHbIX PUIMUYECKUX ABIEHUIN B OKPYKatoLLEM

MUpe, B TOM Yyucne d)VIBM‘-IeCKME AB/IEHNA B Npupoae, Npn aTOM NepesoanTb




MPAKTUYECKYHO 3aJa4y B y4ebHYIO, BblAe/ATb CyLLLeCTBEHHbIE CBOMCTBA
(npu3HaKK) pUsnyecKmx ABneHnM

1.4

ONUCbIBATb U3YYEHHbIE CBOMCTBA TeN U PUINYECKME ABNEHMA, UCNO/b3YA
du13nYecKne BeIMYMHbI, MPU ONUCAHMM NPaBUIbHO TPAKTOBATb GU3NYECKUIA
CMbIC/1 UCNOJIb3YEMbIX BE/IMYMH, 0603HAYEHNA N egUHULbI GU3UYECKUX
BE/IMYUH, HAX0AUTb GOPMY/bl, CBA3bIBAIOLLME JAHHYIO GU3NYECKYIO BEMUNHY C
APYTMMUM BETMYMHAMM, CTPOUTb rPadUKKN U3YUYEHHbIX 3aBUCUMOCTEN HU3NYECKUX
BE/IMYMH

1.5

XapaKTepn3oBaTb CBOWCTBA Ten, ¢M3W~IGCKVIG ABNEHNA N npouecChbl, UCNONb3yA
M3y4yeHHble 3aKOHbI, MPWN 3TOM OaBaTb C/1I0BECHYIO CI)OpMy/'IVIpOBKy 3adKOHa "
3aNnCblBaTb €ro matemaTnuyeckoe Bblpa*keHue

1.6

06BbACHATL PM3NYECKME NPOLECCHI MU CBOMCTBA TeJ, B TOM YNC/IE U B KOHTEKCTE
CUTYaLMN NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BblABAATb NPUYMHHO-
CNeacTBeHHbIe CBA3U, CTPOUTL 06bsACHEHME U3 2 - 3 TOTMYECKUX LIAroB C
nomoLbto 2 - 3 U3y4YeHHbIX CBOMCTBA GUUYECKUX ABNEHUI, PU3UYECKUX 3aKOHA
NN 3aKOHOMEPHOCTHU

1.7

pelaTb pacyeTHble 3a4a4n (onupatoLLmMeca Ha cucTemy 13 2 - 3 ypaBHeHMUI),
MCNO/b3ys 3aKOHbI U GOPMYbl, CBA3bIBAIOLME GU3NYECKME BEAUUNHDI: Ha
OCHOBE aHaNn3a YCNoBMA 3aJa4M 3anncbiBaTb KPaTKoe YC0BUE, BbIABNATD
HeAocCTalolMe Uan U3BbITOUYHbIE AaHHbIe, BbiIGMpPaTh 3aKOHbI U GOpPMYbl,
Heobxogumble A1A pelleHns, MPOoBOANUTbL PacHeTbl U OLLEHMBATb PeasIMCTUYHOCTb
NONYYEHHOro 3HaYeHMA GU3NYECKON BENUYUHDI

1.8

pacno3HaBaTb I'lp06fleMbI, KOTOpbl€ MOXHO pelwunTb Npn NOMOLLA ¢M3M‘-I6CKVIX
MeTo40B, NCNOJIb3yA ONUCaHME NccnenoBaHMA, BblAENATb NpoOBEPAEMOE
npeanonoxeHme, oueHnBaTb NPaBU/IbHOCTb NOPAAKa NpoBeaeHUA
nccnenoBaHuA, OenaTtb BbiIBOAbl, MHTEPMNPETUPOBATL PE3Y/IbTATbI Ha6!'||0,£|,EHMl71 n
onbITOB

1.9

NPOBOANTb OMNbITbl MO HabAOAEHMIO UBNYECKUX ABNEHUI NN GU3NYECKUX
CBOMCTB TeN: CAaMOCTOATENIbHO cOBMPaTb YCTaHOBKY U3 U3bbITOYHOrO Habopa
060pyA0BaHNSA, ONMCLIBATDL X0 ONbITa U €ro pesynbTaTbl, GOpMyaNpPoBaTb
BbIBOAbI

1.10

NPOBOANUTb NPU HEOOXOAMMOCTU CEPUIO NPAMbIX USMEPEHUI, onpeaenas
cpefHee 3HaYeHMe N3MepAeMon BeNnUMHbI (GOKYCHOe paccTosHme
cobupatollel NMH3bl), 060CHOBbLIBaTb BbI6OP cnocoba M3mepeHUs
(n3meputensHoro npmubopa)




1.11

NpPOBOAUTb UCC/IeA0BaHNE 3aBUCUMOCTEN PUIMUYECKUX BEJIUUYMH C
MCMNONb30BaHNEM MPAMbIX U3MEPEHUIA: NNaHMPOBaTb UCCNeA0BaHNE,
CaMoCTOATE/IbHO CObMpaTh YCTaHOBKY, GMKCMPOBaTb pe3y/bTaTbl NOAYHEHHOM
3aBUCUMOCTU GPUNYECKUX BENNUYUNH B BUAE Tabauu, U rpadMKoB, AenaTb BbiBOAbI
no pesynbTaTam UccneoBaHuA

1.12

NPOBOAUTb KOCBEHHbIE U3MEPEHUA GU3NYECKUX BEANYMH: NAAHUPOBATL
N3MepeHunsa, CobMpaTb SKCNEPUMEHTANBbHYIO YCTaHOBKY U BbINMOAHATD
N3MepeHus, cneaya NPeasoXKeHHOW MHCTPYKLUNUN, BbIYUCAATD 3HAYEHME
BE/IMYUHBI U aHAIM3NPOBATL MNONYYEHHbIE Pe3yNbTaTbl C YY4ETOM 334aHHOM
NOrpPeLwHOCTM U3MEPEHUI

1.13

cobntoaaTh NpaBuia TEXHUKM Be3onacHOCTU Npu paboTe ¢ nabopaTopHbIM
obopygoBaHMem

1.14

Pa3/in4aTb OCHOBHbIE NMPU3HAKU N3YYEHHbIX ¢M3M‘4€CKMX MO,CI,EI'IEVII
mMmaTepunanbHaA TOYKa, abcontoTHO TBEpPAOE Teno, TOYEYHbIM UCTOUYHUK CBETA, Ny,
TOHKAaA IMH3a, NN1aHETapHaA mo4e/ b aTOMa, HYK/IOHHaA Mo4e/ib aTOMHOIo Aa4pa

1.15

XapaKTepu3oBaTb NPUHLUMUNBI 4ENCTBMUA U3YHEHHbIX NPUOOPOB N TEXHUYECKMX
YCTPOWCTB C ONOPOM Ha UX ONUCAHMUSA, UCNONb3YA 3HAHMA O CBOMCTBAX
dU3nYECKUX ABNEHUI U HEOBXOAMMblE GU3NYECKME 3AKOHOMEPHOCTH

1.16

MCNO/1b30BaTb CXeMbl N CXeMaTUYHble PUCYHKN N3YYEHHbIX TEXHNYECKUX
YCTPOMCTB, M3MepUTE/IbHbIX MPUBOPOB U TEXHONOTMYECKUX NPOLLECCOB MPU
peleHnmn y4ebHO-NpaKTUYECKMNX 33434, ONTUYECKNE CXEeMbI AR NOCTPOEHUA
n3obparkeHuni B NN1OCKOM 3epKase 1 cobupatoLLeit nH3e

1.17

NPUBOAUTb NPUMEpPbI (HaXoAUTb MHOPMALMIO O NPUMEpPAX) NPAKTUYECKOTro
NCNONb30BaHNA PU3NYECKMX 3HAHUI B MOBCEAHEBHOM KMU3HU ans obecneyeHms
6e3onacHOCTU Npu obpalleHum ¢ npubopamm N TEXHUYECKMMM YCTPOMUCTBAMMU,
COXPaHEeHMA 340P0BbA N COHBNOAEHNA HOPM IKOIOrMYECKOro NOBEeAEHNA B
OKpYy)KatoLen cpese

1.18

OCYLLECTBAATb NOUCK MHOPMaUUM dU3MYECKOro coaepKaHus B ceT MHTepHeT,
camocTonaTe/IbHO GopMyANpPya NOMCKOBBIM 3aNpPoC, HAXOAUTb NYTHU onpeaeneHus
[0CTOBEPHOCTU NOJYy4EeHHOM MHGOPMALUM HA OCHOBE UMEIOLLIMXCA 3HAHUI U
OOMNONHUTENbHbIX UCTOYHUKOB

1.19

MCMNONb30BaTb NPU BbINOAHEHMM Y4ebHbIX 3a4aHMIA HaYYHO-NONYAAPHYIO
nutepatypy GU3NYECKOro coaepKaHusa, CpaBoyHble maTepuasbl, pecypcbl ceTu
NHTepHeT; BNageTb NpreMamMmn KOHCNEKTMPOBAHUA TeKcTa, NpeobpasoBaHma




nHdopMaLnmM U3 OAHOM 3HAKOBOM CUCTEMbBI B APYIYO

1.20 co34aBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOBLLEHMA Ha OCHOBE
NHDOPMALIMKN N3 HECKOIbKMX NCTOYHUKOB GU3MUYECKOTO COAEPKAHUSA, NYBANUYHO
npeacTaBNATb pe3y/ibTaTbl NPOEKTHOW WU UCCNeA0BaATENbCKOM AeATeIbHOCTH,
Nnpu" 3TOM rpamMoOTHO NCNOJ1Ib30BATb M3yl-IEHHbIl7I NOHATUNHbBIN annapart
n3yyaemoro pasgena GUsnKn n conpoBoXKaaTb BbICTYNAEHME NpPe3eHTaLmen C
y4yeTom ocobeHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21 NpPW BbINOJHEHMN YYEDBHbIX NPOEKTOB N UCCAef0BaHM GU3NYECKUX MPOLLECCOB
pacnpenenatb 0683aHHOCTM B rpynne B COOTBETCTBMM C NOCTABAEHHbIMM
3aZila4amu, CNneamTb 3a BbINOJIHEHUEM MaHa AEUACTBUIM U KOPPEKTMPOBATL €O,
aleKBaTHO OLEeHNBATb COBCTBEHHbIN BKNAL, B AE€ATE/IbHOCTb rpynnbl,
BbICTPanBaTb KOMMYHUKAaTUBHOE B3aMMOLENCTBME, NPOABAAA FOTOBHOCTb
pa3peLaTb KOHGANKTbI

Tabnuua 22.5

MpoBepsaemble 31eMeHTbl cogeprKaHua (9 Knacc)

Kog Kog sanemeHTa |lpoBepaemblie 3n1eMeHTbI CO4EePKaHUA
pasgena
8 MEXAHWYECKWE ABNMEHUA
8.1 MexaHunyeckoe asukeHne. MaTepmanbHaa To4dKa. Cuctema oTcyeta
8.2 OTHOCUTENBbHOCTb MEXAHMYECKOTO ABUXKEHNA
8.3 PaBHOMepHOE NPAMONMHENHOE ABUXKEHMNE
8.4 HepaBHoMepHOEe NpAMOAMHENHOe aBUxKeHMe. CpeaHAan u
MrHOBEHHAA CKOPOCTb Tesna Npu HEPAaBHOMEPHOM ABUKEHUN
8.5 YcKkopeHue. PaBHOYCKOpPEeHHOEe NPAMOIMHENHOE ABUXKEHME
8.6 CsoboaHoe nageHue. OnbiTbl Fanunen




8.7

PaBHOMepHOE ABMXEHME MO OKPYKHOCTU. [epuog 1 YacToTa
obpaueHusa. JInHelMHas 1 yrnoBas ckopocTu. LleHTpocTpemutensHoe
yCKopeHue

8.8 MepBbii 3aKOH HbloTOHA

8.9 BTopoit 3aKkoH HbloTOHa

8.10 TpeTtuii 3aKoH HbloToHa

8.11 MpuHUMN cynepnosnumm cmn

8.12 Cuna ynpyrocTtu. 3aKkoH lNyKa

8.13 Cvna TpeHusA: cmna TPEHUA CKONbXKEHUA, CUa TPeHUA NoKosA, Apyrue
BUAbI TPEHUA

8.14 Cuna TAXKeCTU M 3aKOH BCEMUPHOTO TATOTEHUA. YCKopeHue
cBOH6OAHOIO NageHmn

8.15 JsuxeHune nnaHet BoKpyr ConHua. MNepBasa KOCMUYECKaA CKOPOCTb.
HesecomocTb 1 neperpysku

8.16 PaBHOBecHe maTepmasbHOM TOYKU. ABCONIOTHO TBEPAOE TENO

8.17 PaBHOBecKe TBEpAOro TeNa € 3aKpensieHHOM OCbo BPALLEHUA.
MomeHT cunbl. LeHTp Taxkectn

8.18 Umnynbc Tena. UameHeHne nmnynabca. Umnynbe cunbl

8.19 3aKOH coxpaHeHUA nmnynbca

8.20 PeaKkTnsHoe aBuxeHune

8.21 MexaHuuyeckan paboTa U MOLLHOCTb

8.22 PaboTa cun TaxKecTu, ynpyroctu, TpeHua. CBssb sHeprum u paboTbl




8.23

MoTeHuUManbHan sHeprua Tena, NOAHATOro Hajd NOBEPXHOCTbIO 3emMaun

8.24

MoTeHLManbHanA SIHEPIUS CHKATOWM NPYHKUHbI

8.25

KnHeTnyeckasa aHeprua. Teopema 0 KUHETUYECKOM SHEPTUm

8.26

3aKOoH COXpaHeHMA MexaHN4YeCcKoMn aHeprum

8.27

MpaKTuyeckne paboTbl:

OnpeaeneHune cpedHeit CKOPOCTU CKOJIbXKEHMS BPYCKa UK ABUMKEHMUSA
LIapMKa N0 HAKNOHHOM NNOCKOCTU.

OnpeaeneHne yCKOpPEHUs Tena nNpm paBHOYCKOPEHHOM ABUMKEHUU MO
HaKNOHHOM NAOCKOCTHU.

NccnepoBaHMe 3aBUCMMOCTHM NMYTU OT BPEMEHMU
Nnpu paBHOYCKOPEHHOM ABUKEHUU 6€3 Haya/IbHOM CKOPOCTH.

MpoBepKa rMnoTesbl: ecv NPy PaBHOYCKOPEHHOM ABUKeHUM be3
Haya/IbHOM CKOPOCTM NYTU OTHOCATCA KaK PAL HEYETHbIX YNCEeN, TO
COOTBETCTBYIOLIME NPOMENKYTKN BPEMEHN OAUHAKOBbI.

UccnepoBaHue 3aBUCUMOCTHM CUJIbl TPEHUA CKOIbXKEHUA OT CUJibl
HOPMaJibHOIro AaBneEHUA.

OnpegeneHune KoapdULMEHTA TPEHUS CKONbKEHUS.
OnpegfeneHune }KecTKoCTU NPYKUHbI.

OnpegeneHune paboTbl CUAbI TPEHUS NMPU PABHOMEPHOM A,BUMKEHUM
TeNa no ropM3oHTaIbHON NOBEPXHOCTHU.

OnpeaeneHune paboTbl CUAbI YNIPYrocTV Npu Nogbeme rpysa ¢
MCNONb30BaHMEM HEMOABUNKHOTO M NOABUKHOIO 610KOB

8.28

dusnyeckne ABAEHUA B MPUPOAE: MPUINBbI U OTANBbI, ABUKEHNE
nnaHet CONHEYHOM CUCTEMBI, PeaKTUBHOE ABUMKEHME HKUBbIX
OpraHn3mos

8.29

TexHMYecKme yCTPponCTBa: CNUAOMETP, AATUMKN NONOKEHUS,
PacCTOAHMA U YCKOPEHUA, PaKeTbI

MEXAHUYECKWE KOTEBAHWA U BOJTHbI




9.1 KonebatenbHoe asuxkeHne. OCHOBHbIE XapPaKTEPUCTUKKU KosiebaHuit:
nepuog, 4actoTa, amnanTyga

9.2 MaTemMaTUYECKUIN U NPYKUHHBIA MaaTHUKW. MNpeBpalLeHme sHeprum
npu konebaTenbHOM ABUKEHUN

9.3 3aTyxatowme KonebaHuA. BolHyKaAeHHble KonebaHuA. Pe3oHaHC

9.4 MexaHun4yeckne BonHbl. CBOMCTBA MeXaHMYEeCKUX BOAH. MpoaobHbie
M nonepeyHble BO/HbI. [IAnHA BOJIHbI U CKOPOCTb ee
pacnpocTtpaHeHuna. MexaHU4eckue BOMIHbI B TBEPAOM Tene,
cemcmMmnyecKkune BoJHbI

9.5 3BYK. [pOMKOCTb 1 BbicOTa 3ByKa. OTpaxeHue 3ByKa

9.6 NHpasByK M ynbTpasByK

9.7 MpaKTuyeckne paboTbl:
OnpegaeneHune 4acToTbl U Neproaa KonebaHMn maTemMaTMYecKoro
MaATHUKa.
OnpepeneHune 4actoTbl M Nepuoaa KonebaHuit NpyKUHHOTO
MaATHUKaA
NccnepoBaHue 3aBMCMMOCTM Nepuoaa KonebaHuii NoaBeLEeHHOTO K
HUTU rPy3a OT AJINHbI HUTW.
NccnepoBaHme 3aBUCMMOCTU Nepuroaa KonebaHUt NpyRUHHOTO
MaATHMKa OT maccel rpysa.
MpoBepKa HeE3aBUCMMOCTU Nepnoga KonebaHui rpysa,
NOABELIEHHOrO K HATU, OT MAcCCbl Fpy3a U XeCTKOCTU MPYKUHbI.
N3mepeHune yckopeHus ceoboaHOro nageHums

9.8 ®ur3snyeckne ABNEHNA B NPUPOLE: BOCMIPUATUE 3BYKOB X KUBOTHbIMMU,
3emneTpAaceHne, ceMCMUYECKNE BOJTHbI, LyHAaMM, 3XO0

9.9 TexHUYecKme yCTPOMCTBA: 3X0I0T, MCMO/Ib30BaHME YNbTPA3BYKa B

6bITY M TEXHMKE

10

SIEKTPOMAIHUTHOE NOJIE N SNEKTPOMATHUTHbBIE BOJ1HbI




10.1 dNneKTpoOMarHMTHoe nosne. dNeKTPoOMarHMTHble BoJIHbI. CBOMCTBA
3NEeKTPOMArHUTHbIX BOJH

10.2 LLIKana sneKTpomMarHMUTHbIX BOJIH

10.3 DneKTpOMarHuTHaA npupoaa ceeta. CKopocTb ceeTa. BonHoBble
CBOWCTBA CBETA

10.4 MpakTuyeckune paboTbl:
MN3yyeHune CBOICTB 3/1EKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBUIBHOTO
TenedoHa

10.5 ®dusnueckne aBneHuns B npupoge: buonormyeckoe aencreme
BUOMMOTO, YIbTPAPUONETOBOIO U PEHTFEHOBCKOTO N3/TyYeHU

10.6 TexHMYecKme yCTpoMCTBa: NCNOJIb30BAHUE 3/1EKTPOMArHUTHbIX BOJIH

AN1A COTOBOM CBA3M

11

CBETOBbIE ABJIEHNA

111 JlyyeBaa mogennb ceeta. UICTOYHUMKK cBETa

11.2 MpamoanHeltHoe pacnpocTpaHeHue cBeTa

11.3 OTparkeHune cBeTa. [NoCKoe 3epKano. 3aKoH OTpaXKeHUA cBeTa

11.4 MNpenomneHue ceeTa. 3aKOH NpenomaeHus ceeta. NonHoe
BHYTPEeHHee OTpaKeHue cBeTa

115 JNnnza. Xog, nyyen B AnH3e

11.6 OnTtnyecKkas cuctema ¢poToannapaTa, MUKPOCKONa M Tesieckona

11.7 [nas Kak onTMyeckaa cuctema. baAnM3opyKocTb M JaNbHO30PKOCTb

11.8 PasnoxeHne 6enoro ceeta B cnekTp. OnbiTbl HbtoToHa. ChoxkeHune
CNeKTpanbHbIX LBeToB. Jucnepcma ceeTa

11.9 MpaKTuyeckne paboTbl:




MccnepoBaHue 3aBUCMMOCTM Yria OTPAXKEHUs CBETOBOrO Jiyya OT yria
nageHus.

M3yyeHne XapaKTePUCTMK M306pakeHUs NnpeameTa B MNJ0CKOM
3epkKane.

n HK NCUMOCTU yria NpesomaeHn TOBOrO /y4a OT
WccnepoBaHue 3aBUCMMOC a Npe/sioM/IeHNA CBETOBOTO /1yya O
yria nageHusa Ha rpaHuue "Bo3gyx - ctekno".

MonyuyeHune nsobpaxkeHnii C NOMOLLbIO COBUpPaAtOLLEN SINH3bI.

OnpegeneHne GoKyCHOro PaccToAHMUA U ONTUYECKOW CUTbI
cobupatoLLeit NMH3bI.

OnbITbl NO Pa3NoXKeHnto 6enoro ceeTta B CNekKTp.

OnbITbl NO BOCMPUATUIO LiBETA NPEAMETOB NPU UX HabaaeHUN Yepes
uBeToBble GUALTPBLI

11.10 dusmyeckune asneHna B npmpoge: 3atmeHuna ConHua u JlyHol, UBeTa
Ten, onTU4Yeckue aBneHusa B atmocdepe (upeT Heba, pedpaKkuums,
pagyra, M1pax)

11.11 TexHU4YecKne ycTpoMCTBa: OYKM, Nepuckon, ¢oToannapaT, OonTMYeckme

cBeToBO4bl

12

KBAHTOBbIE AB/IEHNA

12.1 OnbIiTbl Pe3epdopaa 1 nnaHeTapHaa mogenb atoma. Mogenb aToma
bopa

12.2 UcnyckaHue n nornouweHne ceeta atomom. KBaHTbl. JIHenyaTble
CNEeKTpbI

12.3 PagnoaktuBHOCTb. Anbda-, 6eTa- 1 ramma-usiy4yeHus

124 CTtpoeHune aToMmHOro Aapa. HykKnoHHaa mogenb aTOMHOro Aapa.
N3oTonbI

12.5 PaanoakTuBHble npeBpalleHus. Nepuog nonypacnaga aTOMHbIX Aaep

12.6 AnepHble peakunmn. 3aKOHbl COXpaHeHUA 3apAL0BOro U MaccoBOro

yucen




12.7 DHepruna cBA3n aTOMHbIX Aaep. CBA3b MaCCbl U SHEPrUn

12.8 Peakuuun cnHtesa n genenuna agep. UctouHukm sHeprmmn ConHua m
3Be34
12.9 AloepHan sHepreTuKa. [encrene pagmMoakTUBHbIX U3yYeHUI Ha

XHnBble OpraHnN3mbl

12.10 MpakTuyeckune paboTbl:
HabntogeHne CNAOWHBIX U IMHEAYATLIX CNEKTPOB U3/TYYEHMUS.

MccnepoBaHue TPEKOB: U3MEPEHUE SHEPTUM YaCTULLbI NO
TOpMO3HOMY NyTH (No dpoTorpaduam).

M3mepeHre pasMoaKTUBHOrO GpoHa

12.11 dur3myeckne ABNEHUS B NPUPOLE: ECTECTBEHHbIN PaANOAKTUBHbIN
$OH, KOCMUYECKME Y4, PaANOAKTUBHOE U3/TyYEHNE NPUPOAHbIX
MWHEepPanos, AeNCTBME PAANOAKTUBHDLIX MU31YYEHMUI HA OPraHM3M
YyenioBeKa

12.12 TexHWYecKMe yCTPOMCTBA: CNEKTPOCKON, MHANBUAYANbHbIA LO3UMETP,
Kamepa BunbcoHa

153.8. [ina npoBeAeHUA OCHOBHOrO rocy4apCTBEHHOro 3Kk3ameHa no ¢usuke (ganee - O3 no ¢pusuke)
ncnosib3yerca nepedeHb (KoandurKaTop) nposepsemblx TPeboBaHMI K pe3ybTaTaM OCBOEHNA OCHOBHOM
obpa3oBaTeibHOW NPOrpPaMmbl OCHOBHOTO 06LLero 06pa3oBaHMA U 3/1eMEHTOB COAEPKaHUA

Tabnuua 22.6

MpoBepsaemsble Ha O no ¢pusnke TpeboBaHMA

K pe3ynbTaTaM OCBOEHUA OCHOBHOWM 06pa3oBaTeIbHOM NPOrpammbl

OCHOBHOro obuero obpasoBaHuA

Koga, MpoBepaemble Tpeb6oBaHMA K NpeaMeTHbIM pe3ybTaTam 6a30B0ro ypoBHSA
npoBepAemMoro | 0CBOeHMsA OCHOBHOM 0bpa3oBaTebHOM NPorpamMmmbl OCHOBHOrO 06Lero




TpeboBaHuA

obpa3zoBaHuA Ha ocHoBe ®IOC

MoHUMaHWe ponn GU3MKKM B HAYYHOWN KapTUHE MUPa;

chOpPMMPOBAHHOCTb BA30BbIX NPEACTAaBAEHMIA O 3aKOHOMEPHOM CBA3M U
No3HaBaeMOCTU ABJIEHWUI NPUPOAbI, O PON SKCMEPUMEHTA B PU3UKE, O
cMctemoobpasytoleit Ppoan pU3MKKU B Pa3BUTUN €CTECTBEHHbIX HaYK, TEXHUKU U
TexXHo0rni, 06 asonoLMN GU3NYECKUX 3HAHUI U UX POJIN B LLEJIOCTHOMN
€CTeCTBEHHOHAYYHOM KapTUHE MMpPa, O BKNAZE POCCUMCKMX U 3apyBerkHbIX
YYeHbIX-GU3NKOB B Pa3BUTUE HAYKN, 0OBbACHEHME NPOLLECCOB OKPYKAoLWEro
MUPA, Pa3BUTUE TEXHUKU U TEXHOIOTUN

3HaHKUA 0 BUAAX MaTepun (BeLwecTBo 1 None), 0 ABUKEHUM Kak cnocobe
CyLLLEeCTBOBaHMA MaTepun, 06 aTOMHO-MOEKYNAPHOM TEOPUN CTPOEHUA
BelLecTBa, 0 PUINYECKOM CYLLHOCTU ABAEHUN NPpUPoabl (MexaHUYecKuX,
TENNOBbIX, 3N1EKTPOMArHUTHbIX U KBAHTOBbIX);

YMeHMe pa3nunyaTtb ABNEHUS NO ONUCAHUIO UX XapaKTePHbIX CBOWCTB U Ha OCHOBE
OMbITOB, IEMOHCTPUPYIOLINX AaHHOE GU3NYECKOE ABNEHUE;

YMeHWe pacrno3HaBaTb NPoABAEHUE N3YYeHHbIX GU3NYECKUX ABNEHUI B
OKpYXaloLWwem mupe, BblAenasn Ux CyLLLecTBeHHble CBOMCTBA (MpM3HaKK)

BnapeHune ocHoBamm NMOHATUIMHOIO annaparta n CUMBOTMYECKOIO A3blKa d)I/I3I/IKI/I
M UCNonb3oBaHWE UX ONA pelleHnA y‘-le6HbIX 3a4ay;

YMeHWe XxapaKkTepn3oBaTb CBOMCTBA Tesl, pU3nUecKme ABAeHUA U NPOLLECCHI,
ncnonb3ys GyHOAAMEHTaNbHbIE M SMNNUPUUYECKME 3aKOHbI

YMeHMne onuncbiBaTb N3yYeHHble CBOMCTBA TeN U GU3MYECKME ABJIEHUS,
NCNonb3ysa GpUsnYeckne BeUUNHbI

BnageHne ocHOBaMM METOA,0B HAYYHOTrO NMO3HAHWUA C y4eToOM cobatoaeHNA
npasuna 6esonacHoro Tpyaa:

HabnoaeHne PU3NYECKUX ABIEHUIN: YMEHME CaMOCTOATEIbHO cobupaTtb
3KCNEpPMMEHTANbHYIO YCTAHOBKY M3 AaHHOro Habopa ob6opynoBaHUA no
MHCTPYKLMM, OMMUCbIBATL XOZ OMbITa U 3aNunCbiBaTb €ro pesybTaTbl,
dopmMmynmpoBaTh BbIBOAbI;

nposegeHne NPAMbIX 1 KOCBEHHbIX M3MepeHMVI d)VI3VI'~I€CKMX Be€/INYUH: yMmeHune
NnnaHNpPoBaTb U3MePEHNA, CAMOCTOATE/NIbHO CO6VIpaTb IKCNEPUMEHTAIbHYIO
YCTaHOBKY MO UHCTPYKUWUU, BbIYNCNATb 3Ha4YEHNE BENNYUHLI U aHAaNN3NPOBATb
nony4yeHHble pe3ynbTatbl C y4ETOM 3a,£|,aHHOﬁ norpewHoCTN pe3ynbtaTtoB




N3MepeHunis;

nposegeHNe HeEC/TOXKHbIX SKCNePUMEHTA/IbHbIX VICCI'IGFI,OBBHVIVI; CaMOCTOATE/IbHO
CO6VIpaTb IKCNEPMMEHTA/IbHYHO YCTAHOBKY U NpOoBOAUTb UCCaieaoBaHne no
MHCTPYKUUWN, NPeacTaBaATb Noayv4yeHHble 3aBUCUMOCTUN CI)VI3VI‘-I€CKVIX Be€/INYNH B
Bunae T<’:\6J’II/ILII n l'pad)l/IKOB, Y4UTbIBATb NOTrpeLWHOCTAU, AeNnaTb BbIBOAbI MO
pe3ynbtatam nccneanosaHuA

MoHMMaHMe XapaKTepHbIX CBOMCTB GM3MUECKUX modenelt (MaTepuanbHan ToUKa,
abcoloTHO TBEpPAOE Tes10, MOAENN CTPOEHUA ra30B, XUAKOCTEN U TBepabIX Ten,
naaHeTapHas MoAe/ib aToMa, HYKNOHHaA MoAeNlb aTOMHOTO A4pa) U yMeHue
NPUMEHATb MX 418 06bACHEHUA GU3NYECKNX NPOLLECCoB

YmeHue 06bACHATb GU3nMYEeCcKMe NPOLLECCHI U CBOWCTBA Te/1, B TOM YUCIE U B
KOHTEKCTE CUTYaLLM MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BbIABAATL MPUUYNHHO-CIEACTBEHHbIE CBA3M U CTPOUTb 06BACHEHWE C ONOPON Ha
N3y4yeHHble CBOCTBA PU3NUYECKUX ABIEHUN, GU3NYECKME 3aKOHDI,
3aKOHOMEPHOCTM U MOAEeNn

YMmeHue pewaTb pacyeTHble 3a43a4M (Ha 6ase 2 - 3 ypaBHEHMI), UCNOb3yA
3aKOHbI 1 GOpPMY/bl, CBA3bIBalOWME PUMYECKNE BENNYMHDI, B YACTHOCTH,
3anucbiBaTb KPaTKOE YC/I0BUE 33/1a4M, BbISIBIATb HEAOCTAOWME AaHHbIE,
BbIGMPaTb 3aKOHbI U GOPMY/bl, HEObXOAUMbIE A/ ee pelleHUs, UCMob30BaTb
CNpaBoYHble AaHHbIE, NPOBOANUTbL PACYETbl M OLEHNBATb PEANUCTUYHOCTb
NOJIYYEHHOTO 3HaYeHMA GU3UYECKOIN BEIMYMHDBI; yMEeHUe onpeaensTb
Pa3MepPHOCTb GU3NYECKOIN BEMUMHDI, NOYYEHHOW NPU PeLleHMmM 3a4a4m

YMeHMe XxapaKTepm3oBaTb NPUHLMIMbI SENCTBUA TEXHUYECKUX YCTPOMCTB, B TOM
yucne 6bITOBbIX NPUOOPOB, U NPOMbILLIEHHbIX TEXHO/IOTMYECKMX MPOLLECCOB NO
MX ONWCAHUIO, UCMO/b3YA 3HAHWUA O CBOMUCTBAX PU3NYECKUX ABNEHUI U
Heobxogumble GU3MYECKME 3aKOHOMEPHOCTHU

10

YMeHMe UCnoNb30BaTb 3HAHUA 0 GU3MYECKUX ABNEHUAX B NOBCEAHEBHOM KMU3HU
ana obecneveHma 6esonacHocTK Npu obpalLeHnn ¢ 6bITOBbIMU NPUBOpPamM 1
TEXHUYECKMMM YCTPOMCTBAMM, COXPAaHEHWUSA 340P0OBbA U COBNIOAEHUSA HOPM
3KONOIMYECKOro NoBeAEeHMA B OKpYXKatoLWwei cpese; NoOHMMaHne
HeobXo4MMOCTU NPUMEHEHNS AOCTUNKEHUN PUINKM U TEXHONOTNI ANsA
PaLMOHANbHOrO NPUPOAONOAb30BAHNA

11

OnbIT Noncka, NnpeobpasoBaHuaA U NpeacTaBaeHUA MHGopmMaLmm GpU3NYecKoro
coAepKaHMA C UCNO/b30BaHNEM NHPOPMALIMOHHO-KOMMYHMUKaTUBHbIX
TEXHONOTUM;




YMeHWe OLEeHUBaTb AOCTOBEPHOCTb NOJYYEHHOM MHPOPMALLMU HA OCHOBE
MUMEIOLLMXCA 3HAHWUIA U LONOIHUTENIbHBIX UCTOYHWUKOB;

YMEHME NUCNoNb30BaTb NPU BbINONHEHUM YYeOHbIX 3a4aHUIA HAYYHO-NONYASPHYIO
nntepatypy GM3NYECKOro cogepaHusa, CnpaBoYHble maTepurasbl, Pecypcbl cetm
UHTepHerT;

BNafeHue 6a30BbIMU HaBblkaMu NpeobpasoBaHmsA MHGOPMaLUK U3 OAHOM
3HAKOBOW CMCTEMbI B APYryI0; YyMeHMe co3aaBaTbh COBCTBEHHbIE MUCbMEHHbIE U
YCTHblE COOBLEHNA Ha OCHOBE NMHPOPMALIMKN U3 HECKOIbKUX UCTOYHMKOB

Tabnuua 22.7

MepeyeHb 31eMeHTOB coaepKaHusa, nposepsaembix Ha O no pusmke

Kog, MpoBepsemMbl 3IeMEHT COAePKaHMUA
1 MEXAHUYECKUE ABNEHUA
1.1 MexaHunyeckoe asukeHne. MaTtepuanbHada TodKa. Cnuctema otcyeta. OTHOCUTENLHOCTb
OBUXKeHUA
1.2 PaBHOMepHOE U HepaBHOMepPHOe aAsuxKeHne. CpegHAA ckopocTb. Popmyna ana
BbIYNC/IEHUA CPEAHEN CKOPOCTU:
S
V=—
t
13 PaBHOMEpHOE NPAMOAMHENHOE ABUXKEHME. 3aBUCMMOCTb KOOPAMHATBI TeNna oT
BPEMEHM B C/ly4ae PaBHOMEPHOIO NPAMOJIMHENHOTO ABUKEHUA:
x(t) = x0 + vxt.
padunKmM 3aBUCMMOCTN OT BPEMEHMW AN1A MPOEKLMN CKOPOCTU, NPOEKUUM NEPEMELLEHNS,
nyTW, KOOPAMHATbI NP PABHOMEPHOM NPAMOJMHENHOM ABUKEHUN
1.4 3aBUCUMOCTb KOOPAMHATbI Tesla OT BpeMeHU B Cly4ae PaBHOYCKOPEHHOrO




NPAMOJIMHENHOTO ABUXKEHUA:

tZ
x(t)=x,+v, t+a, S

dopmynbl 4NA NPOEKUMN NEPEMELLEHMA, MPOEKLUN CKOPOCTU M NPOEKLMN YCKOPEHUA
NPV PaBHOYCKOPEHHOM NPAMOJIMHENHOM [ABUNKEHUM:

t2
s.(t)=v, t+a, -?,

v.()=v, +a_t,
ax(t) = const,
v2x2 - v1x2 = 2axsx.

lPadMKM 3aBUCUMMOCTU OT BPEMEHU AN NPOEKLMN YCKOPEHUA, NPOEKLMN CKOPOCTH,
NPOeKLMM NepemeLLeHUs, KOoOpAUHATbI NPU PAaBHOYCKOPEHHOM NPSMOJIMHEHOM
ABUNKEHUN

1.5 CBobogHoe nageHune. dopmynbl, onucbiBatowme cBobogHoe nageHue Tena no
BEPTUKaNM (ABUKEHME Tena BHU3 AM BBEPX OTHOCUTE/IbHO MOBEPXHOCTU 3emn).
lpadMKM 3aBUCMMOCTU OT BPEMEHW AN5 MPOEKLMU YCKOPEHMA, MPOEKLNN CKOPOCTHU U
KOOPAMHATbI NpU cBO60AHOM MafeHMM TeNa Mo BEPTUKANM

1.6 CKOpPOCTb PaBHOMEPHOIO ABUMKEHUA TENA MO OKPYHKHOCTU. HanpasieHne CKopocTy.

dopmyna Ans BbIYUCAEHUA CKOPOCTU Yepes PaaMyC OKPYKHOCTU 1 Nepuog obpalueHus:

LleHTpocTpemuTeNbHOE yCKopeHue. HanpaBaeHue LeHTPOCTPEMUTENBHOTO YCKOPEHUA.
dopmyna Ans BbIMUCAEHUA YCKOPEHUA:




dopmyna, cBaA3bIBalOWAA NepMo 1 4acToTy obpalleHusa:

1
V=—
T
1.7 Macca. MnoTHoCTb BewecTBa. Popmyna 4na BbIMMCAEHMA NAOTHOCTH:
m
pP==
14
1.8 Cuna - BeKTopHas ¢umsnyeckasa senndmHa. ClioskeHune cun
1.9 ABneHne nHepuuu. MepBbiit 3aKoH HblOTOHA
1.10 BTopoli 3akoH HbloTOHa:
F=m-a.
CoHanpaBAeHHOCTb BEKTOPA YCKOPEHUA TeNla U BEKTOPA CUJIbl, AEUCTBYIOLLEN Ha TENO
1.11 Bsaumogelicteue Ten. TpeTuii 3akoH HbloToHa:
FVZHI = _EAZ
1.12 TpeHune NoKosA 1 TpeHue CKoNb)eHna. Popmyna oA BbIUUCIEHUA MOAYNA CUAbl TPEHUA
CKOJIb}KEeHUA:
F,=n-N
1.13 Jedopmauma Tena. Ynpyrue u Heynpyrue gepopmaumn. 3akoH ynpyron gedopmaumm
(3akoH lyka):
F=k-Al
1.14 BcemunpHoe TAroteHme. 3aKOH BCEMUPHOTO TATOTEHUA:




oy

Cuna TaxecTu. YcKopeHue CBO6OAHOFO nageHuna.

dopmyna Ans BbIYMCAEHMA CUbI TAXKECTU BOAN3M NOBEPXHOCTM 3eMK:
F=mg.

[eukeHne nnaHeT Bokpyr ConHua. NepBas KocMMUYeckas CKopocTb. HeBecomocTb u
neperpysku

1.15

Mmnynbe Tena - BeKTopHas Gpusnyeckas BeimumnHa.

p=my

MMI'Iy}'I bC CUCTEMDI TEN.

N3meHeHMe nmnysbca. MMI’IYI'IbC Cunbl

1.16

3aKoH COXpaHeHNA hmnynbCa AnA 3aMKHYTOﬁ CNCTembl TEN:

p =mV, +m,V, =const.

PeaKTnsHoe aBuxeHune

1.17

MexaHu4yeckan pabota. Popmyna gns BblUMCNEHMA PAabOTbI CUAbI:
A= Fscosa.
MexaHun4yeckasn MOLHOCTb:

A
N=Z
t

1.18

KnHeTnyecKaa 1 noTeHUMabHAA SHEPrUA.

¢opmyna AnAa Bbl4MUcneHunA KMHETMYECKOM Heprunu:




E,

Teopema 0 KUHETUYECKOW IHEPTUM.

dDopmyna AnAa Bbl4McneHnA HOTEHleaI'IbHOVI 3HEprmnn Tena, NOAHATOro Hag 3emnei:

Ep = mgh

1.19

MexaHunyeckasa aHeprua:

E=Ek+Ep.

3aKoH COXpaHeHUA MeXaHWYeCKoM HEeprun. <DopN\yna ANnA 3aKOHA COXpaHeHUA
MeXaHWYeCcKow 9Heprum B OTCyTCTBMNE CUN TPEHUA!

E = const.

MNpeBpaLeHne MmexaHUYeCKON SHEPTNN NPU HAZIMYUN CUNbI TPEHUSA

1.20

MpocTble mexaHM3Mbl. "3010TO€ NPaBUIO" MEXAHUKN.

Pbiyar. MomeHT cunbl:

Ycnosue paBHOBeCUA pblyara:

M1+M2+..=0.

MoaBUKHBIN M HENOABUXKHbIN BAOKM.

Anoneman

3aTpaveHHas

KMNA npoctbix mexaHnsmos, 1=

1.21

[asneHve TBepaoro tena.




CDopmyna ANA Bbl4NCNEHUNA OaB/1eHUA TBep4oro Tena:

S
I
|

[asneHue rasa. ATmocdepHoe gassieHue.
fmapocTaTnyeckoe AasBieHne BHYTPU HKUAKOCTU.

dopmyna 4na BblYUCAEHUA [ABAEHUA BHYTPU HKULKOCTU:

P =pgh+p,,

1.22 3aKkoH MNackansa. 'mapasanMyeckmin npecc

1.23 3akoH Apxumepa. Popmyna gnsa onpeneneHna BbITaKUBAOLWEN CUNbI, AEACTBYIOLLEN
Ha TeNo, MOrpyXKeHHOe B }KUAKOCTb UN ras:
FApx. = ng
Ycnosue nnasaHua tena. NnasaHue cynoB 1 BO3AyxoniaBaHue

1.24 MexaHunuyeckme konebaHma. AMNANTyaa, Nnepuog 1 Yactota KosnebaHuii. dopmyna,
CBA3bIBAOLLAA YACTOTY U Nepuog KonebaHui: v = F

1.25 MaTemaTUYecKuii U NPYHKUHHbIA MadaTHUKK. peBpaLLeHne sHeprum npu
KonebatenbHOM ABUKEHUMU

1.26 3aTyxatowme KonebaHuA. BbiHyKAeHHble KonebaHuaA. Pe3oHaHc

1.27 MexaHunuyecKkne BonHbl. [NpoaonbHbie U nonepeyHble BOAHbI. [1AnHA BO/IHbI U CKOPOCTb
pacnpocTpaHeHMA BOMHbI:
A=v-T

1.28 3ByK. [POMKOCTb M BbicOTa 3ByKa. OTpaxeHne 3ByKOBOWM BOJIHbI HA FPaHULLE ABYX Cpea.
NHbpasByK U ynbTpasByK

1.29 MpakTnyeckune paboTbl




N3mepeHue cpegHeit NIOTHOCTU BELW,ECTBA; apXMMELOBOM CUbI; YKECTKOCTU NPYXKUHBI;
Ko3adduLMeHTa TPEHUA CKONbKEeHNA; PaboTbl CUIbI TPEHWA, CUAbI YNIPYFOCTU; CpeaHew
CKOPOCTM ABUMKEHUA BPyCKa MO HaKJOHHOM NIOCKOCTU; YyCKOPEHUA BpycKa npu
ABUXKEHUM NO HaKOHHOW NJI0OCKOCTU; YacToTbl U Neproaa KonebaHuii
MaTeMaTUYECKOro MAATHWMKA; YacToTbl U NepMosaa KosiebaHnn NPYKUMHHOTO MaATHUKA;
MOMEHTA CU/Ibl, AEMUCTBYIOLLErO Ha pblyar; paboTbl CUAbI YNPYrocTU NpU Nogbeme rpysa
C MOMOLLbIO HENOABUKHOTO 610Ka; PaboTbl CUAbI YNPYTrOCTM NPU Nogbeme rpysa C
MOMOLLbI0 NoABUMKHOrO 610Ka.

MccnepoBaHue 3aBUCMMOCTM apXMMeEAOBOM CUAbl OT 06bema Norpy*KeHHOM 4acTi Tena
M OT MNIOTHOCTU XMUAKOCTU; HE3aBUCUMOCTM BbITA/IKUBAKOLLEN CUJTbI OT MACChl Tea;
CUNIbl TPEHWA CKOJIbXKEHWA OT CUbI HOPMA/IbHOTO AABJAEHUA U OT POLa NOBEPXHOCTH;
CW/bl YNPYrOCTH, BO3HUKAIOLLEN B NPYKUHE, OT cTeneHn AedopmManmnn NpyKuHbi;
YCKOpeHus BpycKa OT yr/ia Hak/oHa HanpasAastoLwei; nepnoga (4actoTbl) KonebaHui
HUTAHOTO MAATHWKA OT A/IMHbI HATK; Nepnoaa KonebaHuii NPYKUHHOFO MaATHMKa OT
MaCChl FpYy3a M }KEeCTKOCTM MNPYKUHbI; UCCnefoBaHMe He3aBUCMMOCTU Nepuoaa
KosiebaHU HUTAHOTO MaATHMKA OT Macchl rpysa.

MpoBepKa yc10BUA paBHOBECUA pblyara

1.30

dusnyeckne aBNEHUA B MTPUPOAE: MPUMEPDI ABUKEHWUA C PA3INYHBIMWU CKOPOCTAMMU B
YKMBOW M HEXKMBOW NpUpoAe, AEACTBUE CU/bl TPEHWUA B NPUPOAE M TEXHUKE, MPUAUBLI U
OT/NBbI, ABUMKEHUE nnaHeT COHEYHOMN CUCTEMBI, PEaKTUBHOE ABUMEHME XKMNBbIX
OPraHM3mMoB, pblyary B TeNe YeNoBeKa, BAMAHME aTMOCHEPHOro AaBAEHUA Ha KUBOM
OpraHun3m, naasaHue pbib, BOCNPUATUE 3BYKOB KUBOTHbIMW, 3EMNETPACEHME,
celiCMMYEecKne BOJIHbI, LLyHaMM, 3X0

1.31

TexHuYecKme yCcTpoMncTBa: CNMA0OMETP, AaTYMKMN MNONOKEHMUSA, PACCTOAHUA U YCKOPEHUS,
AVHAMOMETP, NOALWMMHUKM, PAKETbI, pbluar, MOABUMKHbINA U HENOABUKHbIN B10KHK,
HaK/IOHHaA NJI0CKOCTb, MPOCTble MexaHM3Mbl B BbITy, coobLiatoLmeca cocyabl,
YCTPOMCTBO BOAONPOBOAA, M'MAPABAMYECKUIA Npecc, MaHOMETP, bapomeTp, BbICOTOMED,
MOPLUHEBOI HACcOC, apeoMETP, 3X0/10T, UCMO/Ib30BaHWNE YIbTPa3ByKa B BbITYy M TEXHUKe

TEMNJ/10BbIE ABJIEHNA

2.1

OCHOBHbI€ NOIOXKEHUA MONEKYNAPHO-KMHETUYECKO TEOPMM CTPOEHUA BeLlecTBa.
Mogaenu TBepA0oro, XUAKoro 1 ra3oobpasHoro coctoaHMiM Bewectsa. Kpuctannnyeckme
n amopoHble Tena

2.2

[BuxKeHWe YacTuy, BelecTBa. CBA3b CKOPOCTU ABUMKEHUA YACTUL, C TEMNEPATYPOA.
BpoyHoBcKoe aBuxkeHue, andpodysus

2.3

CmaumsaHme n KannnanapHble ABNeHUA




2.4

Tennosoe paclwimMpeHue n cxatue

2.5 Tennosoe paBHoBecue
2.6 BHyTpeHHAA sHeprua. PaboTa 1 Tennonepesayda Kak cnocobbl UISMEHEHWUS BHYTPEHHEN
aHeprum
2.7 Buapl Tennonepegayn: TennonpoBoOAHOCTb, KOHBEKLUUA, U3NTyYeHne
2.8 HarpesaHue n oxnaxkaeHue Ten. Koamyectso TennoThl. YaenbHaA TENN0EMKOCTb:
Q=cm(t2 -t1)
2.9 3aKOH COXpaHeHWs 3HepPrum B TENOBbIX NpoLEeccax. YpaBHeHWe Tenaosoro banaHca:
Q1+Q2+..=0
2.10 NcnapeHue n KoHgeHcaums. M3ameHeHMe BHYTPEHHEN SHeprMm B npoLecce ncnapeHus
W KOHAeHCcauumn. KuneHue *)nakoctu. YaenbHasa TennoTta napoobpasoBaHua:
1=¢
m
2.11 Bna*HOCTb BO34yXa
2.12 MnasneHue n Kpuctannusayma. M1ameHeHne BHYTPEHHEN SHEPrUKN NPU NAABAEHUN U
Kpuctannusaummn. YaenbHada TennoTta niaBneHua:
r=£
m
2.13 BHYTpeHHAA 3Heprua cropaHma Tonamea. YaenbHasa TennoTta cropaHma Tonamea:
q=—
m
2.14 MpuHuMnbl paboTbl TennoBbIx gBuratenei. KMNA tennosoro gsuratens




2.15

MpakTnyeckune paboTbl

N3mepeHure yaenbHOM TEN0EMKOCTM META/IIMYECKOTO LWIMHAPA; KOJIMYecTBa
TenA0Tbl, NO/ly4EHHOrO BOAON KOMHATHOW TemnepaTypbl GUKCMPOBAHHOW Macchl, B
KOTOPYIO OMYLLEH HarpeTbli UMAMHAP; KOANYECTBA TeMNI0Tbl, OTAAHHOTO HarpeTbim
UWJIMHAPOM, MOC/IE OMNYCKaHWA ero B BOAY KOMHATHOW TeMnepaTypbl; OTHOCUTENbHOW
BNIAYKHOCTW BO34YXa; YAENbHOW TENNOTbl NAaBAEHUNA Nbaa.

NccnepoBaHne UameHeHMsA TeMNepaTypbl BOAbI MPU Pas3NYHbIX YCIOBUAX; ABNEHUA
TennoobmeHa Npu CMeLNBaHMM XONO4HOW U ropAYen BoAbl; NpoLecca McnapeHus

2.16

dusnyeckne ABAEHUA B MPUPOAE: MOBEPXHOCTHOE HATAXEHME U KanUAAAPHbIE ABNEHMUSA
B NPUPOZAE, KPUCTaAbl B NpUpoae, nsnydyeHne ConHua, 3aMmep3aHne BOLOEMOB,
MOpPCKUHe 6pu3bl; o6pasoBaHMe Pockl, TYMaHa, UHes, cHera

2.17

TexHUYecKue yCTPOMCTBa: Kanuanapbl, NPUMepbl UCNONb30BaHMA KPUCTANNOB,
NOKOCTHbIN TEPMOMETP, AaTHMK TEMNEPATYPbl, TEPMOC, CUCTEMA OTOMN/IEHUA AOMOB,
TMIrPOMETPbI, NCUXPOMETP, NapoBas TYpbuHa, ABUraTeNb BHYTPEHHErRO CropaHua

SJIEKTPOMATHUTHbIE ABJIEHUA

3.1

3HEKTpM3aLI,MFI Ten. [lBa BUAA 3/IeKTpUYECKUX 3apAaaos

3.2

B3anmopeincTeme 3apsakeHHbIX Ten. 3akoH KyaoHa

3.3

3aKoH COXpaHeHUA SINEKTPNYECKOTIOo 3apAaaa

3.4

dneKkTpryeckoe nosne. HanpsaKeHHOCTb 3NeKTpUYecKoro noas. MpuHUMN cynepnosnumm
3N1eKTPUYECKUX nonei (Ha Ka4ecTBEHHOM YPOBHe)

3.5

Hocutenu anekTpuyeckux 3apaaos. [encTBme s3N1eKTPMYECKOoro Noa Ha saeKTpuyeckme
3apagbl. MPOBOAHMKM U AUSNEKTPUKU

3.6

MOCTOAHHDIV 3NEKTPUYECKUIA TOK. [leMcTBUA SneKTpuYeckoro Toka. Cuna ToKa.
HanpaxeHue.
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3.7 dneKkTpuyeckoe conpoTtmeaeHmne. YaenbHoe s1eKTpuyeckoe ConpoTuBIeHme:

l
R=E
S
3.8 3akoH Oma g/19 y4acTKa 3/IeKTPUYECKOM Lenu:
U
I=—
R
3.9 NMocnegoBaTenbHoe coeguHEHMe NPOBOAHMKOB:

11=12; U=U1+U2; R=R1+R2.

MapannensHoe coeguHeHne NPOBOAHMKOB PABHOIO COMPOTUBAEHNUA:
R
1
Ul=U2;1=11+12; R:?.

CmeLwaHHble coeanHeHUA nposoagHNKOB

3.10 PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOrO TOKa.

A=U-1-t;P=U"I

3.11 3akoH [xkoyna-fleHua:
Q=12-R-t
3.12 OnbIT dpcTena. MarHuTHoe noJsie NPAMOro NPOBOAHMKA C TOKOM. JIMHWUM MarHUTHOM
MHAYKLUN
3.13 MarH1MTHoe none NOCTOAHHOrO MarHuTa. B3anmopaencTeme NOCTOAHHbIX MAarHNTOB
3.14 [Jencrtene marHMTHOro NOAA Ha NPOBOAHMUK C TOKOM
3.15 OnbiTol Papagen. ABneHne sNeKTPOMArHUTHON MHAYKUMK. Mpasuno fleHua

3.16 MpaKTnyeckne paboThbl




M3mepeHne 3/1eKTPUUYECKOro CONPOTUBAEHUA PE3UCTOPA; MOLLIHOCTU 3/1EKTPUYECKOTO
TOKa; paboTbl 31EKTPUYECKOrO TOKa.

UccnepoBaHme 3aBUCMMOCTU CUbI TOKA, BO3HUKAIOLLETO B npoBoaHUKe (pe3MCTOpr,
naN\nqua), OT HanNpAXeHnA Ha KOHUaxX NpoBOAHUKA; 3aBUCUMOCTU CONMPOTUBNEHNA OT
AMHbI NPOBOAHUKA, NoWaan ero nonepevyHoro ce4eHna n yaenbHoOro
conpoTmseneHunA.

MpoBepkKa npasuna 4NA SNEKTPUYECKOro HanpAaAXeHUa nNpu Nocien0BaTe/IbHOM
coeaunHeH NpPpoOBOAHUKOB; NMNpaBuaa ANA CUNbl SNEKTPUYECKOro TokKa npu
napannenbHom coeguHeH1n NnpoBsoaHNUKOB (pe3MCTOpr n naNmqua)

3.17 ®u3smnyeckne ABNEHNA B NPUPOLE: SNEKTPUYECKNE ABNEHUA B aTMocdepe,
3NEeKTPUYECTBO KMBbIX OPraHN3MOB, MAarHUTHOEe nose 3emaun, apend NoACoB, Posb
MArHMTHOrO NOJIA ANA XU3HU HA 3emJsie, NOAAPHOE CUAHUE

3.18 TexHU4YecKune yCTPOMCTBA: 3JIEKTPOCKON, aMMePMETP, BOJIbTMETP, PEOCTaT, CYETUMNK
3NEKTPUYECKOWN SHEPTUN, SNEKTPOOCBETUTEIbHBIE NPUOOPLI, HarpesaTesibHble
anekTponpubopbl (Nprmepsbl), INEKTPUYECKUE NPESOXPAHUTENN, ITEKTPOMATHMUT,
3NeKTpoABuraTeib NOCTOAHHOIO TOKA, FreHepaTop NOCTOAHHOTO TOKa

3.19 INeKTPOMArHUTHbIE BOJIHBbI. LLIKana snekTpoMarHuTHbIX BOJH

3.20 JNlyueBas mogens ceeTa. MpAMoMHENHOE pacnpocTpaHeHMe cBeTa

3.21 3aKOH oTparkeHunAa ceeTa. [lnhockoe 3epKano

3.22 MNpenomneHune ceeTa. 3aKOH NpPenoOMIeHUA CBETA

3.23 dncnepcuna ceeta

3.24 Nnnsa. Xog, nyyei B AnH3e. PoKycHoe paccToaHue MH3bl. OnTUYeckasn cuaa IMH3bI:
D=1/F

3.25 [na3 Kak onTuyeckasn cuctema. OnTuyeckune npmbopsl

3.26 MpaKTnyeckne paboTbl

M3mepeHre ONTUYECKOM CUbl cCObUpatoLLeit IMH3bI; GOKYCHOTO PacCTOAHMA
cobupatoLLeit MH3bI (MO CBOWCTBY PaBEeHCTBa pa3MepoB NpeameTa u M3obpaxkeHus,




Koraa npeameT pacrosioXKeH B A4BOMHOM ¢pOKyce), NoKasaTens npesoMaeHns cTekna.

NccnepoBaHne cBOMCTBa M306parkeHMA, NONYYEHHOTO C MOMOLLbIO cobupatoLLei
JIMH3bI; U3MeHeHMA GOKYCHOrO PacCTOAHWUA ABYX COXMKEHHbIX IMH3; 3aBUCUMOCTHU YrAa
npesoMaeHna CBETOBOro iyda OT yraa NageHua Ha rpaHuue "Bo3ayx - cTekno"

3.27 dusmyeckune asneHuna B npupoge: 3atmeHuna ConHua v JlyHbl, uBeTa Ten, onTuyeckme
ABNeHuMA B aTmocdepe (uBeT Heba, pedpaKkums, pagyra, MUPax)

3.28 TexHWYecKme yCTPOMCTBa: OYKM, Nepuckon, ¢oToannapaT, ONTUYECKNE CBETOBOAbI

4 KBAHTOBbIE AB/IEHNA

4.1 PagmoaKtuBHOCTb. Anbda-, 6eTa-, ramma-usnyyeHums. Peakumm anbda- n 6eta-pacnasa

4.2 OnbiTbl Pe3sepdopaa no pacceaHuto anbda-yactuu,. NnaHeTapHas mogenb aToma

4.3 CoctaB atomHoro aapa. N3otonbl

4.4 MNepuopa nonypacnaga aToOMHbIX Aaep

4.5 ApepHble peakumn. 3aKOHbI COXPaHeHUA 3apA0BOro U MaccoBOro Yncen

4.6 ®du3nyeckne ABNEHUA B NPUPOLE: eCTECTBEHHbI PaANOaKTUBHbIN GOH, KOCMUYECKME
Ny4n, pagmMoaKTUBHOE M3NydyeHMe NPUPOAHbIX MMHEPANOoB, AeNCTBUE PAAMOAKTUBHbIX
N3/ly4eHUIA HA OPraHU3M YenoBeKa

4.7 TexHU4YecKune yCTpoMCTBaA: CMEKTPOCKON, UHANBUAYA/IbHBIN A03UMETP, KaMmepa

BnAbCOHa, AO0EPHAA SHEPreTuKka




TEMATUYECKOE NJTAHMPOBAHUE

7 KNACC
Konunuyectso yacos
INeKTPOHHbIe (undpoBble)
Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammebl
Beero KOHTpONbHbIE MpaKTnueckue obpasoBaTtefibHble pecypchl
paboTbl paboTbl
Pasgen 1. ®usnka 1 eé ponb B NO3HAHUKN OKPYHKAIOLLErO MUPa
Bubnnoteka LOK
1.1 du3mnKa - Hayka o npupoae 2 https://m.edsoo.ru/7f41619
4
Bubnnoteka LOK
1.2 dusnyeckne BeIMUYNHDI 2 1 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK
13 EcTecTBEHHOHAY4YHbI METOA, NO3HAHUA 2 1 https://m.edsoo.ru/7f41619
4
Utoro no pasgeny 6
Pasgen 2. MNepBoHavasibHble CBeAEeHMA O CTPOEHMM BELLECTBa
Bubnunoteka LLOK
2.1 CTpoeHue BellecTBa 1 https://m.edsoo.ru/7f41619

4



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

Bubnnoteka LOK

2.2 [BUKeHMe 1 B3aumoaeincTBMe YacTumL, BeLLecTsa 2 https://m.edsoo.ru/7f41619
4
Bubnnoteka LOK

2.3 ArperaTHble COCTOAHWUA BeL,eCTBa 2 https://m.edsoo.ru/7f41619
4

UTtoro no pasgeny 5

Pasgen 3. Bu:KeHWe M B3aMMoaencTBue Ten
Bubnnoteka LOK

3.1 MexaHun4yecKkoe ABUKeHne 3 https://m.edsoo.ru/7f41619
4
Bubnnoteka LOK

3.2 NHepuma, macca, NN0THOCTb 4 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK

33 Cuna. Bugbl cun 14 https://m.edsoo.ru/7f41619
4

Utoro no pasgeny 21

Pasaen 4. asneHne TBEPADBIX TEN, KMUAKOCTEN M ra3oB

n n . Bubnnoteka LOK
aBneHue. Mepenaya AaBneHma TBEPAbIMU
41 peaata A PA 3 https://m.edsoo.ru/7f41619

Tenamu, XnaKoctamum U rasamu

4



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

Bubnnoteka LOK

4.2 [laBneHne »naKoctu 5 https://m.edsoo.ru/7f41619
4
Bubnnoteka LOK

4.3 ATmocdepHoe aaBneHune 6 https://m.edsoo.ru/7f41619
4

. . Bubnunoteka LLOK
[leficTBue XNAKOCTM U ra3a Ha NorpyKeHHoe B
4.4 7 https://m.edsoo.ru/7f41619
HUX TeNo

4

Utoro no pasgeny 21

Pasgen 5. PaboTa U MOLWHOCTb. dHEprua
Bubnnoteka LOK

5.1 PaboTa 1 MoLWHOCTb 3 https://m.edsoo.ru/7f41619
4
Bubnnoteka LLOK

5.2 MpocTble MexaHn3mbl 5 https://m.edsoo.ru/7f41619
4
Bubnunoteka LLOK

5.3 MexaHun4yecKas aHeprus 4 https://m.edsoo.ru/7f41619
4

UToro no pasgeny 12

PesepBHOe BpemA 3



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

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68

12




8 K/IACC

Konunyectso 4yacos

INeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTefibHble pecypchl
paboTbl paboTbl
Paspgen 1. Tennosble ABNeHUA
Bubnnoteka LOK
1.1 CTpoeHue 1 cBOICTBA BellecTBa 7 https://m.edsoo.ru/7f4181c
€
Bubnnoteka LOK
1.2 Tennosble NPOLECChI 21 1 5 https://m.edsoo.ru/7f4181c
€
UTtoro no pasgeny 28
Pasgen 2. dneKTpuyeckme n MarHuTHble ABNEHUA
Bubnnoteka LOK
DNIeKTpUYecKne 3apagbl. 3apsKeHHbIe Tena n nx
2.1 . 7 1 https://m.edsoo.ru/7f4181c
B3aMmogencTame
e
Bubnnoteka LOK
2.2 MOCTOSIHHbIM 3N1EKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181c
€
2.3 MarHuTHble ABNEHUA 6 1 1.5 Bubnnoteka LOK

https://m.edsoo.ru/7f4181c



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

€

Bubnnoteka LLOK

2.4 DNEeKTPpOMarHUTHaA UHAYKLMA 4 https://m.edsoo.ru/7f4181c
e

UTtoro no pasgeny 37

PesepBHOe Bpema 3

OBLWEE KOJIMYECTBO HYACOB NO NPOrPAMME 68 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KN1ACC

Konunyectso 4yacos

INeKTPOHHbIe (undpoBble)

Ne n/n HanmeHoBaHMe pa3genos n Tem Nporpammel
Beero KOHTpOnbHbIE MpaKTnueckue obpasoBaTefibHble pecypchl
paboTbl paboTbl
Pasgen 1. MexaHn4yeckme ABNeHnA
Bubnnoteka LOK
MexaHu4yecKkoe ABUMKEHME K cnocobbl ero
1.1 10 1 https://m.edsoo.ru/7f41a4a
onucaHus
6
Bubnnoteka LOK
1.2 Bsaumogeiicteue Ten 20 1 3 https://m.edsoo.ru/7f41a4a
6
Bubnnoteka LOK
1.3 3aKOHbI COXpaHeHUsA 10 3 https://m.edsoo.ru/7f41a4a
6
Utoro no pasgeny 40
Pasgen 2. MexaHu4yeckme konebaHmA 1 BO/HbI
Bubnnoteka LOK
2.1 MexaHunyeckne KonebaHua 7 3 https://m.edsoo.ru/7f41a4a
6
2.2 MexaHunyeckne BonHbI. 3BYK 8 1 3 Bubnunoteka LLOK

https://m.edsoo.ru/7f41a4a



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

[e)]

WTtoro no pasaeny

15

Pasgen 3. DneKTpoMarHMTHOE Noje N 3INEKTPOMArHUTHbIE BOJIHbI

3I'IEKTpOMaFHI/ITHOE none " AINEKTPOMarHuTHble

Bubnnoteka LOK

3.1 6 https://m.edsoo.ru/7f41a4a
BOJIHbI

6

UTtoro no pasgeny 6

Paspen 4. CeeToBble ABNEHUA
bubnnoteka LLOK

4.1 3aKOHbI pacnpocTpaHeHun cBeTa 6 https://m.edsoo.ru/7f41a4a
6
Bubnnoteka LOK

4.2 JInH3bI M onTHYeckue npubopsl 6 https://m.edsoo.ru/7f41a4a
6
Bubnnoteka LOK

4.3 PasnoxeHne 6enoro cBeTa B CNEKTP 3 https://m.edsoo.ru/7f41a4a
6

UTtoro no pasgeny 15

Paspen 5. KBaHTOBbIE ABNEHUA

5.1 UcnyckaHue v noraoweHne ceeta aToMoM 4 Bubnnoteka LOK

https://m.edsoo.ru/7f41a4a



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

6

Bubnnoteka LLOK

5.2 CTpoeHne aToMHOro Aapa 6 1 https://m.edsoo.ru/7f41a4a
6
Bubnnoteka LOK
53 AloepHble peakumm 7 1 https://m.edsoo.ru/7f41a4a
6
UTtoro no pasgeny 17
Pasgen 6. MoBTopuTenbHO-0606LWalOWMNIN Moay b
Bubnnoteka LOK
MoBTopeHue 1 0606LLEHNE coaepKaHMA Kypca
6.1 9 2 https://m.edsoo.ru/7f41a4a
¢un3MKK 3a 7-9 Knacc 6
UToro no pasgeny 9
OBLLEE KONMYECTBO YACOB MO NMPOFPAMME 102 27



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




NMOYPOYHOE MNMJIAHMPOBAHUE

7 KNACC
KonunuyectBo 4yacos
Oata DNeKTPOHHble umdpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTesnibHble pecypchbl
paboTbl paboTbl
1 du3mka — Hayka o npupoge. ABneHus 1
npupoabl
2 dusnyeckune ABieHUA 1
3 dusnyeckne BeINUYNHbI U UX U3MEPEHUNE 1
Ypok-uccnegosaHue "UsmepeHue
4 TemnepaTypbl NP MOMOLLN }KUAKOCTHOTO 1 1
TepMoMeTpa 1 AaTyMKa TemnepaTtypbl”
MeToabl Hay4HOro no3HaHuA. OnncaHue
c o N 1 Bubnunoteka LLOK
MU3MYECKMX ABJIEHWNI C MOMOLLLbIO
. https://m.edsoo.ru/ff09f72a
mozaenemn
Ypok-uccnegosaHue "lMpoBepKa rMnoTessbl:
6 AaNbHOCTb NONETA WapUKa, NyLWEeHHOro 1 1
ropu3oHTa/IbHO, TeM bosblue, Yem H6o/ibLLe
BblCOTa NycKa"
7 CtpoeHue Belwwectsa. OnbIThl, 1 Bubnnoteka LOK
[l0Ka3blBaloLINe AMCKPETHOE CTpoeHe https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09f72a

Bewecrtsa

Bubnnorteka LLOK

obbema Tena no ero NAOTHOCTU

8 [BuKeHne yacTuL, Belectsa https://m.edsoo.ru/ff0a013
€
Ypok-uccnegosaHue «OnbITbl NO
9 Hablo4eHNIO TeNI0BOro pacluMpeHns
rasoB»
10 ArperaTHble COCTOAHMA BeLLLecTBa
OcobeHHOCTH arperaTHbIX COCTOAHWI
0606 Bubnunoteka LLIOK
BoAbl. ObobuieHne no paszen
11 A - pasaelly https://m.edsoo.ru/ff0a037
«lMepBoOHaYabHble CBEAEHUA O CTPOEHUM 3
BelLecTBa» -
12 MexaHunyeckoe gemxeHue. PaBHomepHoe Bubnunoteka LIOK
N HepaBHOMEPHOe ABUMKEHUEe https://m.edsoo.ru/ff0a05c6
13 CKODOCTD. E obo Bubnunoteka LLOK
K Tb. EAVMHMLBI CKOPOCTH
P AMHAE P https://m.edsoo.ru/ff0a079c
Bubnnorteka LOK
14 PacueT nyTn 1 BpemeHu ABUMKEHUA
https://m.edsoo.ru/ff0a0ae4
Bubnunoteka LLIOK
15 UHepuma. Macca — mepa MHEPTHOCTU Ten
https://m.edsoo.ru/ff0a0c10
16 MNnoTHocCTb BewecTea. PacyeT maccbl u Bubnnorteka LLOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e

NabopaTtopHas paboTta «Onpeaenenune

17
NAOTHOCTU TBEPAOro Tena»
18 PeweHune 3aga4 no teme "MAoTHOCTb Bubnnoteka LOK
BelwecTsa" https://m.edsoo.ru/ff0al23c
Cunna Kak xapaKTepucTuka
19 B3aumogenctema ten. Cuna ynpyrocrtu.
3akoH lNyKa
NabopaTopHan paboTa «U3yueHne
20 3aBUCUMOCTM pacTsxeHus (aedopmaumm)
NPY*KMHbI OT NPUNOMKEHHOMN CUNbIN
21 [[ABnenune TaroTeHuns. Cnna TaxecTn
CBsizb MeXKAY CUION TAXKECTM U Maccou Bubnnorteka LOK
22 Tena. Bec Tena. PeweHune 3agay no teme https://m.edsoo.ru/ff0al77
"Cuna TaxecTn" 8
Bubnnorteka LLOK
Cuna TAXKECTU Ha APYruX NiaHeTax.
23 https://m.edsoo.ru/ff0a150
dusnyeckne xapakTepuCcTUKKN NnaHeT 5
Bubnunoteka LLOK
24 U3amepeHune cun. JuHamomeTtp
https://m.edsoo.ru/ff0al8cc
Bubnnorteka LLOK
25 Bec Tena. HesecomocTb https://m.edsoo.ru/ff0al77

8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a123c

CnoxeHue ABYX CUN, HAaNpPaB/AEHHbIX MO

Bubnnoteka LOK

26
OZHOWN NpAMoOKN. PaBHOAEeNCTBYOWAA CUN https://m.edsoo.ru/ff0ala70
”7 PeweHwne 3aaay no teme
"PaBHoaencTBYIOWaAA cnn"
)8 Cuna TpeHua u eé snabl. TpeHne B Bubnunoteka LLOK
npupoae n TexHMKe https://m.edsoo.ru/ff0alb9c
NabopaTopHas paboTa «MN3yueHne
59 3aBMCMMOCTM CUbI TPEHUA CKO/bXKEHUS OT Bubnunoteka LLOK
CUNbl A@aBIEHMA N XapaKTepa https://m.edsoo.ru/ff0alcc8
COMpPUMKacaloLwWwmxca NOBEPXHOCTEN Y
30 PelweHune 3aaa4y Ha onpeaeneHue
paBHOAENCTBYIOLWLEN CUbI
PeweHune 3apay no Temam: «Bec Tena», Bubnunoteka LIOK
31 «lpadunueckoe n3obpakeHne cun», https://m.edsoo.ru/ff0alde
«Cunbly, «PaBHOgEMCTBYIOWAA CUI» 0
KoHTposibHanA paboTa no Temam:
3 «MexaHu4yeckoe asumkeHune», «Macca,
NAOTHOCTbY, «Bec Tena», «paduyeckoe
nsobparkeHume cnn», «Cunbi»
33 HasneHne. Cnocobbl yMeHbLIEHNS U Bubnnoteka LOK
yBe/nMyeHunsa aasneHusa https://m.edsoo.ru/ff0a20a6
34 [laBneHue rasa. 3aBUCUMOCTb AaBAeHMA Bubnunoteka LIOK

rasa ot 06bEma, TemnepaTypbl

https://m.edsoo.ru/ff0a237
6



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1a70

Mepepnaya AaBieHUs TBEPAbIMU TeNaMU,

Bubnnoteka LOK

35 https://m.edsoo.ru/ff0a25b
XKUAKOCTAMM U razamu. 3aKkoH Mackans 0
Bubnnoteka LLOK
[aBneHune B XXMAKOCTU U rase, BbI3BaHHOE
36 . https://m.edsoo.ru/ff0a271
OENCTBUEM CUNbI TAXKECTH g
Bubnunoteka LLOK
PeweHue 3agay no teme «[laBneHue B
37 https://m.edsoo.ru/ff0a282
*NAKOCTU M rase. 3akoH Mackana» 6
Bubnnoteka LOK
38 Coobluatolmeca cocyabl https://m.edsoo.ru/ff0a297
0
Bubnnoteka LOK
39 MmapaBaMyecKunin npecc https://m.edsoo.ru/ff0a313
6
40 MaHomeTpbl. MopLIHEBON *KUAKOCTHbIN
Hacoc
N Bubnunoteka LLOK
ATmocdepa 3eman 1 NPUYUHbI eé
41 https://m.edsoo.ru/ff0a2b5
CyLLLEeCTBOBaHMSA
a
42 Bec Bo3ayxa. ATmocdepHoe gaBieHune Bubnnoteka LLOK

https://m.edsoo.ru/ff0a2b5
a



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0

N3mepeHre aTMOCHEPHOro AaBNEHMS.

Bubnnoteka LOK

43 https://m.edsoo.ru/ff0a2da
OnbIT Toppuyennu 3
a4 3aBMCMMOCTb aTMOCEPHOro AaBNeHUs OT Bubnnoteka LLOK
BbICOTbI Haj, ypOBHEM MOPSA https://m.edsoo.ru/ff0a2fc4
45 Bapometp-aHepoua. ATmochepHoe Bubnunoteka LLOK
OaBNeHMe Ha Pa3/INYHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 PeweHue 3agay no teme " ATmocdepHoe
nasneHue"
[elicTBue KNAKOCTM 1 rasa Ha Bubnnoteka LLOK
47 NOrpyXeHHoe B HUX Teno. ApxmmenoBsa https://m.edsoo.ru/ff0a327
cuna 6
NabopaTtopHas pabota «OnpeaeneHune
48 paTop Fi up A . bubnnoteka LLOK
BbITA/IKMBAIOLLEN CUJIbI, AENCTBYIOLLEN HA
- A yiot https://m.edsoo.ru/ff0a33fc
TENOo, NOrpyeHHOE B *KUAKOCTbY
NabopaTtopHas paboTa no teme
paTop P Bubnnoteka LOK
«WccnepgoBaHne 3aBUCMMOCTU Beca Tesa B
49 . N https://m.edsoo.ru/ff0a351
BOZE OT 06BEMA NOrPyKEHHON B 4
XKUAKOCTb YacTu Tena» -
Bubnnoteka LOK
50 MnasaHue Ten
https://m.edsoo.ru/ff0a3a96
51 NabopaTtopHana paboTta "KoHcTpynpoBaHue

apeomeTpa AN KOHCTPYMPOBaHME NOAKM



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8

n onpegeneHve eé rpysonogbémHoctn”

PeweHwue 3aga4 no tTemam: «llnasaHue

Bubnnorteka LLOK

52 cyaos. BosgyxonnasaHue», «[asneHue https://m.edsoo.ru/ff0a365
TBEPAbIX TEN, KUAKOCTEN U ra3oB» 4
53 KoHTposibHasA paboTa no Teme «[laBneHue
TBEPAbIX TEN, }KUAKOCTEN U rasoB»
Bubnnoteka LOK
54 MexaHunyeckan paboTa
https://m.edsoo.ru/ff0a3f82
cc M £ Bubnnoteka LOK
OLWHOCTb. EAMHMLBI MOLLHOCTM
- AMANL W https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnegosaHue "Pacyét moLHoCTH, 1
pa3BMBaEeMOM Npu nogbéme no fectHuue"
57 MpocTbie mexaHn3msl. Polyar. PagHoBecue
CUA Ha pblyare
Pbiyaru B TeXHMKe, BbITY U Npupoae. Bubnunoteka LOK
58 NabopaTtopHas paboTa «UccneaosaHue 0.5 https://m.edsoo.ru/ff0a478
YC/IOBWIA paBHOBECUSA pblyara» e
59 PeweHue 3aga4 no teme «Ycnosua Bubnnorteka LOK
paBHOBECUA pblyara» https://m.edsoo.ru/ff0a48a6
60 KoaddpumumneHT nonesHoro geicrems 0.5

mexaHusma. JTabopaTopHas paboTa
«M3mepeHune KM/ HaKNOHHOM NAOCKOCTU»



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654

PeweHune 3aga4 no teme "PaboTa,

Bubnnoteka LOK

61
molLHocTb, KNAa" https://m.edsoo.ru/ff0a4c48
Bubnnoteka LOK
MexaHunuyeckan aHeprus. KuHetnuyeckasa u
62 https://m.edsoo.ru/ff0a425
noTeHUMabHasa sHeprusa 5
. Bubnnorteka LOK
3aKOH COXPaHEHMA MEXaHNYeCKoM
63 https://m.edsoo.ru/ff0a436
aHeprum
0
YPOK-3KCNEePMMEHT MO Teme
"IKcnepumeHTanbHOE onpeaeneHune
64 N3MEHEHMA KNHETUUYECKON U
noTeHUMaNbHOM SHEPTUK NPU CKaTbIBaHUK
Tena no HakAoHHOWM naockocTn"
65 KoHTposibHana paboTa no Teme «PaboTa u
MOLWHOCTb. JHEeprna»
. Bbubnnoteka LLOK
Pe3epBHbIl ypoK. PaboTa ¢ Tekctamu no
66 \ | https://m.edsoo.ru/ff0adee
Teme "MexaHn4yeckoe ABUKEeHMe c
PesepBHbIli ypoK. PaboTa ¢ TekcTamu no
\ i . Bubnnoteka LOK
67 Teme "[laBneHue TBEPAbIX TeN, UAKOCTEN
. https://m.edsoo.ru/ff0a4ffe
M rasos
68 Pe3sepBHbIli ypoK. PaboTa ¢ TekcTamum no

Teme "PaboTa. MowHoCTb. IHeprua"



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48

OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

68

12




8 K/IACC

Konnuyectso 4acos

[aTa ONneKTpOoHHble LmdpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckne n3yyeHus obpa3oBaTesibHble pecypchbl
paboTbl paboTbl

OCHOBHbIE NONOMXKEHMA MONEKYNAPHO- Bubnunoteka LLOK
1 KMHETUYECKOI TeOpUM U NX OMbITHbIE 1 https://m.edsoo.ru/ff0a525

NnoATBepXAeHuUA 6
2 Macca 1 paamep aTOMOB U MOJIEeKY 1

. Bubnnorteka LOK
Mogenu TBEpLOro, }KUAKOTo U
3 . 1 https://m.edsoo.ru/ff0a540
razoo6pasHOro CoCToAHMI BeLecTsa

e

O6bAcCHeHMe CBOWCTB TBEPAOTO, KUAKOIo
1 ra3006pa3HOro coCToAHUI BelllecTsa Ha
OCHOBE NOJIOMKEHUI MONEKYNAPHO-
KMHETUYECKOWN Teopum

Bubnnoteka LOK
5 Kpuctannndyeckne n amopdHble Tena 1 https://m.edsoo.ru/ff0a580
0

Bubnnoteka LOK
CmaumBaHme 1 KanuansapHOCTb.
6 1 https://m.edsoo.ru/ff0a553
MoBepXHOCTHOE HaTAXeHune 0



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256

Bubnnoteka LOK

7 Tennosoe pacwmpeHune u cxatme
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsizb TemnepaTypbl CO
CKOPOCTbIO TENI0BOrO ABUMKEHUA YacTuL,
9 BHyTpeHHAA sHeprua. Cnocobbl Bubnunoteka LLOK
N3MEeHeHMWA BHYTPEHHEN 3Heprum https://m.edsoo.ru/ff0a5c60
Bubnnoteka LOK
10 Buabl Tennonepenaun https://m.edsoo.ru/ff0a641
2
Ypok-KoHdpepeHuus "MpaKktuyeckoe
1 NCNO/1Ib30BaHMeE TEM/IOBbIX CBOUCTB Bubnnoteka LOK
BELLECTB U MaTepunanos B Lenax https://m.edsoo.ru/ff0a65c0
sHeprocbepeskeHuns"
Bubnnorteka LLOK
Konunyectso Tennotbl. YaenobHas
12 https://m.edsoo.ru/ff0a697
Tena0emKocTb 6
bubnnoteka LLOK
YpaBHeHMe TennosBoro banaHca.
13 https://m.edsoo.ru/ff0a708
TennoobmeH 1 TensoBoe paBHoBecue g
NabopaTtopHas paboTa "UccnepoBaHue
paTop P A Bubnnoteka LOK
14 ABJIeHUA TenioobMeHa Npu cmelmnBaHnm
. . . https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U1 ropavyei Boabl
15 Pacuet konmyecTBa TENNOTHI,

HeO6XO,ﬂ,MMOI'O ANnA HarpesaHuA Tena un



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5a26

BblAENAEMOro UM npn oxnaxgeHnm

NabopaTtopHas paboTa "OnpeaeneHune

Bubnnorteka LLOK

16 . | https://m.edsoo.ru/ff0abbb
YAEeNbHOW Ten0eMKOCTH BeLLLecTsa 0
3 y Bubnunoteka LLOK

Heprus Tonaunea. YaenbHas TensoTa

17 P a https://m.edsoo.ru/ff0a7b5

cropaHus
a

MNnasneHne n oteepaesaHue Bubnnoteka LOK

18 KpUCTanandyeckux ten. YaenbHaa TennoTa https://m.edsoo.ru/ff0a71d
nnasneHuA 2

19 NabopaTtopHas paboTa "Onpeaenenune Bubnunoteka LLOK
yAeNnbHOW TenaoTbl NaasaeHua nbaa" https://m.edsoo.ru/ff0a72fe

20 MNapoobpasoBaHue N KOHAEHCAUMS. Bubnunoteka LIOK
NcnapeHue https://m.edsoo.ru/ff0a740c
KvneHue. YaenbHada TensoTa

71 napoobpasoBaHUA U KOHAEHCALMM. Bubnnoteka LOK
3aBMCMMOCTb TEMNEPaTYpPbl KUMEHUA OT https://m.edsoo.ru/ff0a786¢c
aTMochepHOro gaBneHus
BnakHOCTb BO34yxa. JlTabopaTopHas Bubnunoteka LLOK

22 paboTa "OnpeaeneHne oTHOCUTENbHOWN https://m.edsoo.ru/ff0a762
BNAXKHOCTU BO3AyxXa" 8

’3 PelleHune 3aaa4 Ha onpeaeneHune

B/1aXXHOCTU BO34yXa



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

anHLI,MI'IbI pa60TbI TENNOBbIX ,D,BMI'aTEHEI‘/I'.

24 MapoBana TypbuHa. [ipuratens
BHYTPEHHEro CropaHms
)5 KM tennosoro agsuratensa. Tenaosble Bubnnoteka LLOK
ABUTaTeNUN W 3aLLUTA OKpPYXKatoLLel cpeabl https://m.edsoo.ru/ff0a7c7c
26 3aKOH coxpaHeHMA 1 NpeBpaLLeHnn
3Hepruu B TENNOBbIX NpoLeccax
MoAaroToBKa K KOHTPO/IbHOWM paboTe no
\ Bubnnoteka LIOK
27 Teme "Tennosble aAsneHnA. UameHeHue
N . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOAAHWU BeLLecTBa
KoHTposibHanA paboTa no Teme "Tennosble
Bubnnoteka LLOK
28 ABNEHMA. M3meHeHne arperaTtHbIx
. . https://m.edsoo.ru/ff0a86ae
COCTOSIHUI BeLecTsa
59 dneKkTpusauyma ten. [ga poaa
3NeKTPUYECKMX 3apag0oB
30 YpoK-uccnegosaHue "Inektpmsauma ten
MHAYKUMEN M NpU CONPUKOCHOBEHNUN"
. Bubnunoteka LLOK
B3anmogelcteume 3aparKeHHbIX Te. 3aKoH
31 https://m.edsoo.ru/ff0a87e
KynoHa
4
dneKkTpuyeckoe nose. HanpaxeHHOCTb
Bubnnoteka LOK
32 aneKkTpuyeckoro nond. MpuHumn

CYynepno3snummn 31eKTPUYECKUX Nonemn

https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7c7c

Hocutenu SNNIEKTPUYECKUX 3apAL0B.

33
dnemeHTapHbIN 3apag. CTpoeHne aToma
34 MpoBOAHUKKN U ANINEKTPUKMU. 3aKOH Bubnnoteka LOK
COXpaHEeHUA 3NEKTPMUUECKOro 3apaaa https://m.edsoo.ru/ff0a8ef6
35 PelweHune 3a4a4 Ha NPUMEHEHME CBOMUCTB Bubnnoteka LLOK
3NEKTPUYECKUNX 3apAa0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUIA TOK, YCNOBUA ero
Bubnnorteka LOK
36 CYLLLEeCTBOBAHMA. MCTOUHMKN
https://m.edsoo.ru/ff0a95a4
3N1EeKTPUYECKOro TOKa
Bubnnoteka LLOK
37 [eicTBUA 3NeKTPUYECKoro ToKa https://m.edsoo.ru/ff0a96b
2
Ypok-uccnegosaHue "Lencresne
38 3N1eKTPUYECKOro noaA Ha NPOBOAHUKU U 1
OVNINEKTPUKKM"
. Bubnunoreka LLOK
DNEeKTPUYECKUI TOK B MeTannax,
39 https://m.edsoo.ru/ff0a983
MUAKOCTAX M rasax g
40 DneKkTpuyeckas uenb 1 eé CoCTaBHble
yactu
Bubnnoteka LOK
Cuna ToKa. JlabopaTtopHan paboTa
41 0.5 https://m.edsoo.ru/ff0a8bd

"M3mepeHune 1 perynmpoBaHue cu/ibl TOKa"

6



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8ef6

dneKTpuyeckoe HanpsKeHue. BonbTmeTp.

Bubnnoteka LOK

42 NabopaTopHan paboTa "M3mepeHune u 0.5 https://m.edsoo.ru/ff0a9el
perynMpoBaHue HanpsaeHus" 4

43 ConpoTtusaeHne NpoBogHUKaA. YaenoHoe Bubnnoteka LLOK
CONpPOTUBNEHME BellecTBa https://m.edsoo.ru/ff0aa738
NabopaTtopHas paboTa "3aBMCMMOCTb

m 9N1eKTPUYECKOro ConpoTUBAEHUA 1 Bubnunoteka LLOK
NPOBOAHUKA OT ero ANAMHbI, NaoWaam https://m.edsoo.ru/ff0aa738
nonepeYHoro ceyeHUs U matepmana"

45 3aBUCUMOCTb CU/IbI TOKA OT HaNpPAXKeHUA. Bubnunoreka LLOK
3aKkoH Oma A/14 yyacTKa uenmu https://m.edsoo.ru/ff0aad4a
NabopaTtopHas paboTa "UccnenosBaHue

46 3aBMCMMOCTM CU/Ibl TOKA, MAYLLErO Yepes 1 Bubnnoteka LOK
pe3ncTop, OT CONPOTUBNEHUA pPe3nCTopa m https://m.edsoo.ru/ff0aa04e
Hanps*KeHuns Ha pesnctope”

47 MocnepoBaTtenbHOE M NapannenbHoe
coeanHeHUsA NPOBOAHNKOB
NabopaTtopHana paboTa "MpoBepka

48 npaBuK/Ia CNOXKEHUA HANPAXKEHUN NpU 1 Bubnunoteka LLOK
nocneaoBaTeNbHOM COeAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pesuctopos"
NabopaTtopHas paboTa "MpoBepKa Bubnunoteka LLOK

49 npasuna gns cUbl TOKa Npu 1 https://m.edsoo.ru/ff0aad1

napanfienbHOM CoeauHEeHUM pe3nctopos”

e



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14

PeweHwue 3aga4y Ha npUMeHeHNE 3aKOHa

Bubnnoteka LOK

50 Oma ana pasnmyHoro coeguHeHma
https://m.edsoo.ru/ff0aaf8a
NPOBOAHUKOB
Bubnnoteka LLOK

PaboTa M MOLLHOCTb 31EKTPUYECKOTO TOKa.

51 https://m.edsoo.ru/ff0ab12
3akoH [rkoyna-SleHua 4
NabopaTtopHas paboTa "OnpeaeneHue Bubnunoteka LLOK

52 pPaboTbl U MOLLLHOCTW 3/IEKTPUYECKOro https://m.edsoo.ru/ff0ab3e
TOKa" 0
dNeKTpUYecKme uenu n notpebutenm Bubnunoreka LLOK

53 3N1EKTPUYECKOoM aHeprnn B 6bITy. KopoTKkoe https://m.edsoo.ru/ff0ab66
3aMblKaHue 0
MoaroToBKa K KOHTPO/IbHOW paboTe no

54 Teme "INeKTpuyeckune 3apagbl. Bubnnoteka LLOK
3apaxeHHble Tena n X B3aMmoaencTeus. https://m.edsoo.ru/ff0abd2c
MOCTOAHHbIN 31eKTPUYECKMI TOK"
KoHTponbHasa paboTa no teme
.\ Bubnunoteka LIOK

dneKTpuuyeckue 3apsaabl. 3aparKeHHble

55 . . https://m.edsoo.ru/ff0abea
Tena v ux B3aumogencrTems. MocToAHHbIM g
3NEeKTpUYecKuii Tok" -

c6 MOCTOSHHbIE MarHWUTBI, UX
B3anMmoaencTaune

- Ypok-uccnegosaHue "M3yyeHune nonei Bubnunoteka LOK

NOCTOAHHbIX MarHMToB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaf8a

58

MarHutHoe none. MarHutHoe none 3emnum
W ero 3HayeHue ANA }KU3HU Ha 3emne

Bubnnoteka LOK
https://m.edsoo.ru/ff0acOba

59

OnbIT 9pcTeaa. MarHuTHoe none
3/IeKTpMYEecKoro Toka MarHutHoe none
KaTyLUKKW C TOKOM

Bubnunoteka LIOK
https://m.edsoo.ru/ff0acld2

60

MprYMeHeHWe 3N1EKTPOMArHUTOB B TEXHMKE.
NabopaTtopHas paboTa "U3yyeHune
OEWUCTBUSA MarHUTHOTO MO/ Ha MPOBOAHUK
¢ TokKom"

0.5

Bubnunoteka LLOK
https://m.edsoo.ru/ff0ac74a

61

dneKTpoaBuUraTenb NOCTOAHHOIO TOKA.
Mcnonb3oBaHWe aneKkTpoasuraTenei B
TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHcnopTe. JTabopaTopHan paboTa
"KoHcTpynpoBaHue 1 nsyvyeHune paboTol
anekTpogBuratena”

Bubnnoteka LOK
https://m.edsoo.ru/ff0ac86c

62

OnbiTbl ®apagen. 3aKoH
3NEeKTPOMArHUTHOM MHAYKUMK. MNpasuno
NleHua

63

dnekTporeHepatop. Cnocobbl nonyyeHmn
3NEKTPUYECKOM SHEPIUKU. INEKTPOCTAHLUN
Ha BO306HOBAAEMbIX MCTOYHMKAX SHEPTUN

64

MoaroToBKa K KOHTPOJIbHOM paboTe no
Teme "INEKTPUYECKNE N MATHUTHbIE
ABneHus"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac0ba

KoHTponbHas paboTa no teme

Bubnnoteka LOK

65 1

"INEeKTpUUYECKNE U MaTHUTHbIE ABNEHUA" https://m.edsoo.ru/ff0acb14
66 PesepBHbIli ypoK. PaboTa ¢ TekcTamu no 1 Bubnunoteka LOK

Teme "Tennosble asneHnA" https://m.edsoo.ru/ff0acc5e
67 Pe3epsHbIlt ypoK. PaboTa ¢ TekcTamum no 1 Bubnunoteka LLOK

Teme "MoCTOAHHbIN 3NeKTPUYECKKNI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIli ypok. PaboTa c TeKCcTamm no 1

Teme "MarHuTHble aneHuns"
OBLEE KOJTIMYECTBO HYACOB NO NPOrPAMME 68 14.5



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14

9 KN1ACC

Konunuyectso yacos
Oata JNeKTpOHHbIe undpoBble
Ne n/n | Tema ypokKa
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHun obpasoBaTtenibHble pecypchbl
paboTbl paboTbl
1 MexaHuuyeckoe asukeHne. MaTepuanbHas 1
TOYKa
5 Cuctema otcyeta. OTHOCUTENBHOCTb 1 Bubnnoteka LLOK
MeXaHUYECKOro ABUMKEHMUA https://m.edsoo.ru/ff0ad474
. Bubnnoteka LLOK
3 PagHOMepHOE NPAMOSIMHENHOE ABMKEHUE 1
https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpsaMonHenHoe
4 asuxeHue. CpegHAA U MrHOBEHHaA 1
CKOpOCTb
. Bubnumoteka LLOK
MpsimonuHetHoe paBHOYCKOpPEHHOE
5 1 https://m.edsoo.ru/ff0ad8d
OBUMKeHue. YCKopeHue 4
CKopoCTb NPAMOAMHEINHOIO
6 paBHOYCKOpPEHHOro asuxkeHus. MNpaduk 1
CKOpOCTH
7 NabopaTtopHana paboTa "OnpeaeneHne 1 1 bubnnoteka LLOK
YCKOPEHWs Tesla NPU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adbl



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad474

OBUXEHUN MO HaKJIOHHOM niockocTn"

100

8 CsobogHoe nageHue Ten. OnbiTbl Manunesn
PaBHOMepHOE ABUNKEHME MO OKPYKHOCTU.
P A Py . Bubnumoteka LLOK
9 Mepuroa 1 YacToTa obpalweHus. JInHenHas
https://m.edsoo.ru/ff0ael76
M YrNoBas CKOpPOCTH
10 LleHTpocTpemntenbHoe yckopeHune
. bubnnoteka LLOK
11 MNepBbin 3aKOH HblOTOHA. BeKTOp Ccnbl
https://m.edsoo.ru/ff0ae612
1 BTropoi 3akoH HbtoToHa. Bubnmoteka LLOK
PaBHOAeMCTBYlOWAA cuna https://m.edsoo.ru/ff0ae72a
. Bubnumoteka LLOK
13 TpeTni 3aKoH HbtoToHa. Cynepnosnuma cun
https://m.edsoo.ru/ff0ae982
14 PeweHwne 3aga4 Ha NpMMeHeHMe 3aKOHOB bubnnoteka LLOK
HbtoToHa https://m.edsoo.ru/ff0aeb6c
Bubnnoteka LLOK
15 Cuna ynpyrocTtu. 3aKkoH lNyKa
https://m.edsoo.ru/ff0aeca2
16 PeweHwue 3aga4 no teme «Cnna ynpyroctm»
17 NabopaTtopHas pabota «OnpeaenexHune Bubnnoteka LLOK
YECTKOCTU MPYXKUHbI» https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus Bubnunoteka LIOK

https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18

Bubnnoteka LLOK

19 PeweHwue 3aga4 no teme «Cnna TpeHUA»
https://m.edsoo.ru/ff0afa26
-0 NabopaTtopHas paboTa "OnpeaeneHune Bubnumoteka LLOK
KoaddULMEHTa TPEHNA CKONbXKEHUS" https://m.edsoo.ru/ff0af8be
91 PelweHuve 3aga4y no Teme "3aKoHbl Bubnnoteka LLOK
HbtoToHa. Cuna ynpyroctn. Cuna TpeHua" https://m.edsoo.ru/ff0afb8e
Cuna TAXKeCTU 1 3aKOH BCEMUPHOTO
Bubnnoteka LLOK
22 TAroTeHMUA. YCKopeHue cBoboaHOro
https://m.edsoo.ru/ff0af044
nageHus
Ypok-KoHdpepeHuus "[BuKeHME Ten BOKPYr
23 rpaBUTaUMOHHOro LeHTpa (ConHeyHas
cuctema). Fanaktukm"
” PeweHune 3aaauy no teme "Cuna TAXKECTU U Bubnunoteka LLOK
3aKOH BCEMUPHOro TaroTeHmns" https://m.edsoo.ru/ff0af5f8
55 MepBasa KOCMUYECKasa CKOPOCTb. Bubnnoteka LLOK
HesecomocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PagHOBecue maTepuanbHOM TOUKM.
26 AbcontoTHO TBEpAoOe Teno. PaBHoBecue bnbnnoteka LLOK
TBEPAOro TeNa C 3aKPenIEHHOM 0Cbio https://m.edsoo.ru/ff0afe36
BpaLLeHuA
27 MomeHT cunbl. LleHTp TaxKecTn
28 PeweHune 3aga4 no teme "MoOMEHT cUbl. Bubnnoteka LLOK

UeHTp Taxkectn"

https://m.edsoo.ru/ff0b02b



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afa26

4

MoAroToBKa K KOHTPO/IbHOM paboTe no

Bubnnoteka LLOK

29 Teme "MexaHnuyecKkoe ABuXKeHue. https://m.edsoo.ru/ff0b040
Bsaumogpeiicteue ten" 8
KoHTposibHaa paboTa no Teme
" Bubnnoteka LLIOK
30 MexaHunyeckoe aBUXKEHME.
. | https://m.edsoo.ru/ff0b06ec
Bsaumogelicteue Ten
Mmnynbc Tena. Umnynbc cunbl. 3akoH
31 y bnbnnoteka LLOK
COXpaHeHua nmnyabca. Ynpyroe u
P ¥ . Py https://m.edsoo.ru/ffOb07fa
Heynpyroe B3aumogeincTemne
32 PeweHune 3aga4 no teme "3aKoH Bubnnoteka LLOK
coxpaHeHua nmnynbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-KoHdpepeHuus "PeakTnBHOoe
OBUMKEHME B NPUpoae U TEXHUKe"
Bubnnoteka LLOK
34 MexaHun4yecKas paboTta 1 MOLLHOCTb
https://m.edsoo.ru/ffOb0ag4
Bubnnoteka LLOK
PaboTa cunbl TAXKECTU, CU/IbI YNIPYTOCTHU U
35 https://m.edsoo.ru/ffOb0db
CUNbI TPEHUA
8
36 NabopaTtopHana paboTta «OnpeaeneHune

PaboTbl CUAbI TPEHUA NPU PABHOMEPHOM
ABUMKEHWUW TeNa No ropusoHTanbHOM
NOBEPXHOCTU»



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4

CBA3b 3Heprnu u paboTbl. MoTeHuManbHas

37
3Heprusa
18 KnHeTnyeckana sHeprua. Teopema o Bubnumoteka LLOK
KMHETUYECKOM 3Heprum https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHeHUA aHeprum B MexaHuKe
40 NabopaTtopHana paboTta «M3yyeHne 3aKoHa Bubnnoteka LOK
COXPAHEHUS IHEPTUNY https://m.edsoo.ru/ff0b12fe
Bubnnoteka LLOK
KonebatenbHoe ABUKeEHME U €ro
41 https://m.edsoo.ru/ff0b185
XapaKTepPUCTUKU g
42 3aTyxawoume KosnebaHua. BbiHYKAEHHble Bubnnoteka LLOK
KonebaHuA. Pe3oHaHc https://m.edsoo.ru/ffOb20f0
43 MaTemaTUyecKuii U NPYHRUHHbIA MaATHUKK
Ypok-uccnegoBaHme «3aBUCMMOCTb
. Bubnmoteka LLOK
44 nepuoaa KonebaHui OT *KeCTKOCTU
https://m.edsoo.ru/ff0b197a
MPY*KMHbI U Maccbl rpy3a»
45 MpeBpalyeHne sHeprum NPu MexaHN4ecKkmnx
KonebaHuax
NabopaTtopHas pabota «Onpeaenenune
parop P P '@ Bubnumoteka LLOK
46 4acToTbl M Nepuoa KonebaHui

NPYXNHHOIO MaATHUKa»

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b0c32

NabopaTopHan paboTa «MpoBepKa
HEe3aBMCUMMOCTU Neproaa KonebaHui

Bubanoteka LLOK

47
rpysa, NoABeLeHHOro K HATU, OT Macchl https://m.edsoo.ru/ff0b197a
rpysa»
MexaHunyecKkme BoaHbI. CBOMCTBA
Bubnnoteka LLOK
48 MeXaHMYeCKNX BOJIH. [TpogonbHbie n
https://m.edsoo.ru/ff0b21fe
nonepeyHble BO/HbI
Ypok-KoHdpepeHums "MexaHnyeckue
49 BOJIHbI B TBEpAOM Tene. Celcmmnyeckue
BOJIHbI"
50 3ByK. PacnpocTpaHeHue 1 oTparkeHue
3BYKa
51 Ypok-uccnegosanue "HabnwogeHne
3aBMCMMOCTM BbICOTbI 3BYKa OT 4acToTbl"
5y POMKOCTb 3BYKa W BbiCOTa TOHa.
AKYCTUYECKUIA pe3oHaHC
c3 YpoK-KoHpepeHuma "YbTpasByK n bubnnoteka LLOK
nHdpa3ByK B Npupoae n TexHmke" https://m.edsoo.ru/ff0b23ca
MoaroToBKa K KOHTPO/IbHOW paboTe no
| Bubnmnoteka LIOK
54 Teme "3aKoHbl coxpaHeHua. MexaHn4yeckue
" https://m.edsoo.ru/ff0b25f0
Ko/s1ebaHMA 1 BOJIHbI
55 KoHTposbHan paboTa no teme "3aKoHbI

COXpPaHeHuA. MexaHunyeckme KonebaHus u



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a

BO/IHbI"

QHEKTpOMaI'HMTHOE none.

Bubnnoteka LLOK

56 https://m.edsoo.ru/ff0b2ab
DNeKTPOMarHMTHbIEe BOJIHbI
e
57 CBOICTBA 31EKTPOMArHUTHbIX BOJH
YpokK-KoHdpepeHums "LLKkana
58 9/IeKTPOMATHUTHbIX BOMH. Micnonb3oBaHue Bubnmoteka LLOK
3/1eKTPOMArHUTHbIX BOJIH AN1A COTOBOM https://m.edsoo.ru/ffOb2fe6
cBAsn"
Ypok-uccnegosaHue "N3yyeHne cBOMUCTB
Bubnnoteka LLOK
59 3N1EeKTPOMArHUTHbIX BOJIH C MOMOLLbIO
| https://m.edsoo.ru/ffOb2c6c
MmobunbHoro TenedpoHa
60 PeweHwne 3aga4 Ha onpeseneHue 4acToTbl
N OJINHBI 3N1EKTPOMArHUTHOMN BO/HbI
Bubnnoteka LLOK
DNeKTpoOMarHMTHaA Npupoaa ceeTa.
61 . https://m.edsoo.ru/ffOb31d
CkopocTb cBeTa. BosHOBble cBOMCTBA CBETA 0
62 UcTouHMKM cBeTa. MpsmonnHenHoe bnbnnoteka LLOK
pacnpocTtpaHeHue ceeTa. 3aTmeHua ConHua https://m.edsoo.ru/ff0b365
n JlyHbl 8
3aKOH OTparkeHunA ceeTa. 3epkana.
Bubnnoteka LLOK
63 PelweHwne 3aga4 Ha NpMMeEHEHWe 3aKoHa

OTpa*XeHnAa CBeTa

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe

I'IpenomneHme cBeTa. 3aKoH npenomneHumaA

Bubnnoteka LLOK

64
cBeTa https://m.edsoo.ru/ffOb3aea
MonHoe BHYTpPEHHEE OTparKeHue cBeTa.
65 ¥ Bubnunoteka LLOK
CNoJIb30BaHWE NOIHOrO BHYTPEHHETO
s https://m.edsoo.ru/ffOb3c5c
OTpakeHMs B ONTUYECKUX CBETOBOAAX
NabopaTtopHas paboTa "UccnepoBaHue
66 3aBMCMMOCTM YrAa NpefoMneHms
CBETOBOrO /lyya OT yr/a NafeHus Ha
rpaHuue "Bosgyx-crekno""
Ypok-KoHdpepeHuus "Ucnonb3oBaHue
67 MOJIHOrO BHYTPEHHErO OTPaXKEeHUA:
CBETOBOAbI, ONTUKOBOJIOKOHHAA CBA3b"
Bubanoteka LLOK
68 JIH3bl. ONTUYeCcKaa cmna NnH3bI
https://m.edsoo.ru/ffOb3f2c
. Bubnumoteka LLOK
69 MocTpoeHue M3obparkeHui B IMH3axX
https://m.edsoo.ru/ff0b444a
NabopaTtopHana paboTa "OnpeaeneHne bubnnoteka LLOK
70 $OKYCHOro pacCToAHUA U ONTUYECKOW CUJIbI https://m.edsoo.ru/ff0b420
cobupatouLen NMH3bI" 6
- Ypok-KoHpepeHuus "OnTuyeckme Bubnmoteka LLOK
NMH308Bble Npubopb!” https://m.edsoo.ru/ff0c0a7e
72 [na3 Kak onTMyecKaa cuctema. 3peHue bubnnoteka LLOK

https://m.edsoo.ru/ff0b468



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea

I

Ypok-KoHdpepeHuus "dedekTbl 3peHusn. Kak

73 N
COXPaHWUTb 3peHune
PasnoxeHune 6enoro ceeTta B CNeEKTP.
Bubanoteka LOK
74 OnbITbl HbtoTOHA. CnoXeHne cnekTpanbHbIX
https://m.edsoo.ru/ffOc0f4c
ugseToB. Aucnepcus ceeTta
NabopaTtopHas paboTa "OnbITbl NO
75 pa3noXKeHunto 6esoro cBeTa B CNEKTP U Bubnunoteka LLOK
BOCNPUATHIO LIBETA NPEAMETOB NpPU UX https://m.edsoo.ru/ff0cOe2a
HabntogeHun yepes uBeToBble GUALTPLI"
YpoK-npakTnukym "BosiHOBbIE CBOMCTBA
76 cBeTa: gucnepcus, uHTepdepeHuma n
andpakuyma”
7 OnbiTbl Pe3epdopaa 1 nnaHeTapHasn Bubnmoteka LOK
MmoJAenb atoma https://m.edsoo.ru/ff0c12a8
78 MNoctynatbl bopa. Mogenb atoma bopa
29 UcnycKkaHue v noraoweHne cBeta aTOMOM. Bubnnoteka LLOK
KBaHTbl. /IHeyaTble CneKkTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-npakTnkym "HabnogeHne cnektpos Bubnunoteka LLOK
ncnyckaHmus" https://m.edsoo.ru/ff0c1550
R Bubnanoteka LLOK
81 PaamoaKkTMBHOCTb U €€ BUAbl

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0b4684

CTpoeHue aTomHoro agpa. HyknoHHasn

Bubnnoteka LLOK

82
moaenb https://m.edsoo.ru/ff0c18ac
Bubnnoteka LLOK
83 PaanoakTMBHble NpeBpaleHua. M3oTonbl
https://m.edsoo.ru/ffOclal4d

84 PeweHue 3aga4y no teme: "PaiIMOaKTUBHbIE Bubnnoteka LLOK
npespateHnn” https://m.edsoo.ru/ff0clb4a

85 MNepnop nonypacnaga
Ypok-KoHdpepeHuns "PagmoakTuBHbIe

36 P epeHu A Bubnnoteka LLOK
U3Ny4eHnsA B NpMpoae, MeauunHe,

Y . PHPOA AT https://m.edsoo.ru/ff0c2126
TEXHUKe

87 AnepHble peakunmn. 3aKOHbI COXpaHeHUA Bubnmoteka LOK
3apsAA0BOro M MaccoBOro Ymcen https://m.edsoo.ru/ff0c1c58

88 DHepruna cBA3n aToOMHbIX Agep. CAsb Bubnmoteka LLOK
Macchl 1 3Heprun https://m.edsoo.ru/ff0c1d7a

89 PeweHune 3aaay no teme "AaepHble
peakumn"

90 PeaKkuuu cnHTesa u genenua agep. Bubnnoteka LLOK
NcTouHMKK sHeprum ConHua 1 3B€34, https://m.edsoo.ru/ff0c1e88
Ypok-KoHdepeHUuus "AgepHan sHepreTuka.

91 [eicTBMA pagMoaKTUBHBIX U3TYYEHWNI Ha

KMBble opraHM3mbl"



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac

MoAroToBKa K KOHTPO/bHOM paboTe no
Teme "DNeKTpomarHuTHoe nosne.

Bubanoteka LLOK

92
DNeKTPOMarHMTHbIe BOIHbI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
AsnexHma"
KoHTposibHana paboTa no teme
93 "IneKTpomarHMTHOE none.
DNeKTPOMarHMTHbIe BOMIHbI. KBaHTOBbIE
AsneHma"
94 MNoBTOpeHue, 0606LeHNe. JlabopaTopHble Bubnumoteka LLOK
paboTbl No Kypcy "Bsanmogelictene ten" https://m.edsoo.ru/ff0c245a
MNoBTopeHue, 0606LLeHNE. PelieHne
bubnnoteka LLOK
95 PacCYEeTHbIX N KaYeCTBEHHbIX 33434 N0 Teme
\ . https://m.edsoo.ru/ff0c2572
Tennosble npouecchl
MoBTOpeHUne, 0606LWeHNe. PelweHmne
Bubnnoteka LLOK
96 pacyeTHbIX M KaYyeCTBEeHHbIX 33434 No Teme
. o https://m.edsoo.ru/ff0c2a22
KMA tennoBbix gBuratenemn
MNoBTopeHue, 0b6obLieHMe. PelieHne
Bubnnoteka LLOK
97 pacyeTHbIX U KaYeCTBEHHbIX 3a4a4 No Teme
https://m.edsoo.ru/ff0c2b30
"KNJ, sanektpoyctaHOBOK"
98 MNoBTopeHune, ob606LeHme. JlabopaTopHble Bubanoteka LLOK
paboTbl No Kypcy "CeeToBble ABNeHMA" https://m.edsoo.ru/ff0c2c52
MosTOopeHune, 0606wweHne. PaboTa ¢
.\ Bubnmnoteka LIOK
99 TeKCTamm No Teme "3aKoHbl COXPaHEHMA B

mexaHuke"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c223e

100 MoBTOpeHune, 0606wweHne. PaboTa ¢ 1 Bubnnoteka LLOK
TeKkctamu no Teme "KonebaHua u BosIHbI" https://m.edsoo.ru/ff0c2e82
101 MoBTOpeHune, 06obLweHne. PaboTa c 1 Bubnnoteka LLOK
TeKkctamu no Teme "CseTtoBble ABneHma" https://m.edsoo.ru/ff0c3044
MNosTopeHune, ob606LeHme. PaboTa c
102 TeKcTaMu no Teme "KBaHToBas U agepHasn 1
dunsnka"
OBLLEE KOJTMHECTBO YACOB MO NPOrPAMME 102 27



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82

YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATE/IbHbIE YHEBHbBIE MATEPUABI ONA YYEHUKA
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