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MOACHUTEJIbHAA 3AMNCKA

MporpamMma no ¢u3mnKe Ha ypoBHE OCHOBHOro obuero obpasoBaHus COCTaBeHa
Ha OCHOBE MOJIOXXEHUN U TpeboBaHWW K pe3ynbTaTaM OCBOEHMS Ha 6a30BOM YpOBHE
OCHOBHOWM 0b6pa3oBaTesibHOM MporpaMmbl, npeactasneHHblx B ®FOC 000, a Takxe C
y4éToM (heaepanbHoM paboyein nporpammbl BoCnMTaHMs M KoHuenuuy npenoaaBaHust
yuyebHoro npeameta «dusmka».

CopepxaHune nporpammbl no  ¢u3MKe HanpaeneHo Ha ¢GopMuMpoBaHue
€CTECTBEHHO-HAy4YHON FPaMOTHOCTM O6Y4YaloLMXCS M OpraHM3aumio U3ydeHust (U3NKK
Ha OesTeNIbHOCTHOM OCHOBEe. B nmporpamMe no ¢usuke yunTbiBalOTCS BO3MOXHOCTM
yyebHOro npeamMeta B peanusaumm TpeboBaHun OrOC OO0 K nnaHUpyeMbIM
JIMYHOCTHLIM M METANpPeAMETHbIM pe3ysbTaTaM 0byyeHus, a TaKKe MeXNpeaMETHble
CBSA3M €CTEeCTBEHHO-HAy4YHbIX Y4ebHbIX MpeaMEeTOB Ha YpOBHE OCHOBHOro obuiero
obpa3zoBaHus.

MporpamMma No u13nKe yCTaHaBIMBaET pacrnpeaeneHne yd4ebHoro marepvana rno
rogam obydeHuns (NO Knaccam), npeanaraeT MNpUMEpPHYD MoCieaoBaTeNbHOCTb
M3y4YyeHusl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS NMPEAMETHOro CoAepXXaHusl U yyéTe
BO3PaCTHbIX 0COBEHHOCTEN 06yyYatoLWMXCs.

MporpamMma no ¢usmke paspaboTaHa C LENbl OKa3aHUs METOAMYECKOM MOMOLUM
YUMTENIO B CO34aHMM paboyei nporpaMMbl Mo y4ebHOMY NpeaMeTy.

dusmka dBNsSETCA CUMCTEMOOOpPA3yOWMM ANs eCTeCTBEHHO-HayYHbIX Y4YebHbIX
NpeaMeToB, MOCKOMbKY (U3MYECKME 3aKOHbI NIEXAT B OCHOBE MPOLIECCOB M SIBNIEHUM,
M3yyaeMblX XuMuen, Guonormen, acTpoHOMMeEN M u3nyeckon reorpaduen, BHOCUT
BKNa4 B €CTECTBEHHO-HAYYHYI0 KapTuHYy Mupa, npeaoctasnseTr Hanbonee scHble
obpa3ubl NMPUMEHEHMS HAY4YHOrO MeToAa MO3HaHusl, TO €eCTb cnocoba nonyyeHus
AOCTOBEPHbIX 3HAHUIN O MUpe.

OaHa w3 rnaBHbIX 3adady dusndeckoro o06pas3oBaHWs B CTPyKType obuero
06pa3oBaHMA COCTOMT B (DOPMUPOBAHUM  E€CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K Hayke y obydatomxcs.

MN3yueHne dmsmkm Ha 6a30BOM ypOBHE MpeanosaraeT OBMafeHue CreayowmMm
KOMMNETEHTHOCTAMM, XapaKTEPU3YHOLMMN eCTECTBEHHO-HAYYHYO rPaMOTHOCTb:

e HAy4HO OOBSACHATL SIBNEHUS;

e OLUEHMBATb M NMOHMMaTb OCOBEHHOCTM HAy4YHOr0 UCCIeA0BaHUS;

e VHTEpNpPeTUpOBaTb AaHHblE M UCMONb30BaTb Hay4yHblE AOKA3aTeNbCTBa
ANS NONyYeHNs BbIBOAOB.

Llenn nsyyeHuns Gusnkmn Ha ypoBHE OCHOBHOMO 06Liero obpa3oBaHuns onpeaeneHsbl
B KoHuenuumn npenogaBaHus y4yebHoro npeameta «®usmka» B 06pa3oBaTesibHbIX
opraHu3aumsx Poccuiickoi depepauun, peanusytoLLmx OCHOBHbIE
06lleobpazoBaTeNbHble  MPOrpamMbl,  YTBEPXKAEHHOM pelleHneM Konnermu
MuHucTepcTBa npoceelleHnst Poccuinckon ®eaepaummn (npotokon oT 3 aekabps 2019 r.
NQ MK-4BH).

Llenn nsyueHns pmsnkum:

e rpuobpeTeHne nHTepeca M CTpeMsieHns 0by4YaloLWMXCa K HAyYHOMY U3YYeHUIO

Npupoabl, Pa3BUTME UX MHTENNEKTYaNbHbIX M TBOPYECKMX CMOCOBHOCTEN;



e pa3BUTME NPEACTaBNEHWA O HAay4YHOM METOoAe MO3HaHMS U (OPMUPOBAHME
NCCNeaoBaTebCKOro OTHOLEHMS K OKPY>XaloLWUM SIBTIEHUSAM;

e (OpMMPOBaHME HAY4YHOr0 MMPOBO33PEHUS KaK pe3ynbTaTa M3yYeHWs OCHOB
CTpoeHus MaTepun 1 yHAAMEHTaNIbHbIX 3aKOHOB (PU3MKK;

e (opMMpoBaHMe npeacTaBneHMn O ponn U3NKM  ANs  pas3BUTUS  ApYrux
€CTECTBEHHbIX HayK, TEXHWUKN N TEXHONOMNIA;

e pa3BuUTME NPeACTaBiEHMN O BO3MOXHbIX cdepax byaywien npodheccMoHanbHOM
AEATENbHOCTM, CBS3aHHOM C (PM3MKOWN, MNOArOTOBKa K AasibHeWLWweMy obyyeHuto
B 3TOM HanpaB/iEHNN.

J[locTxeHne 3TUX Uener nporpaMmbl Mo (pusnMke Ha YPOBHE OCHOBHOro obLuero

obpaszoBaHusa obecnevnBaeTCs peleHeM Cneayowmx 3aaau:

e npuobpeTeHne 3HaHWN O OAMCKPETHOM CTPOEHMWU BELLECTBA, O MEXaHUYEeCKMX,
TEN/I0BbIX, INEKTPUYECKUX, MArHUTHbIX N KBAHTOBbIX SIBMIEHUSIX;

e npuobpeTeHMe YMEeHWW OMUCbIBaTb M OOBACHATL (U3NYECKMe SIBNEeHUS C
MCNONb30BaAHWEM MOJTYYEHHBIX 3HAHWN;

e O0CBOEHME METOAOB  pEWeHVMs  MNPOCTEMIMX  pac4€THbIX 3ada4y ¢
MCMob30BaHNEM pusnyeckmx Moaenew, TBOPYECKUX n
NPaKTUKO-OPMEHTUPOBAHHbLIX 3a4ay;

e pasBUTME YMEHMN HabnwaaTb NPUPOAHbLIE SIBMIEHUS W BbINOMHSATL OMbIThI,
nabopatopHble  paboTbl U IKCNEpUMEHTaNbHble  UCCNeaoBaHUst  C
NCMNONb30BAaHNEM M3MepUTENbHbIX NMPUOOpPOB;

e 0CBOEHME MNpPMEMOB paboTbl C WHGOpMaunen @U3MYECKOro coaepaHus,
BK/IOYAs WMHGPOPMaLMIO O COBPEMEHHbIX AOCTMXEHUAX (U3MKM, aHann3 u
KpUTUYECKOE OLEeHMBaHMe MHdopMaLuum;

e 3HAKOMCTBO CO cdepamy npodeccnoHanbHON AeSTENbHOCTH, CBS3aHHbIMU C
(U3MKOM, U COBPEMEHHBIMU TEXHONIOMMSIMA, OCHOBAHHbIMM Ha AOCTUXKEHUSIX
bun3nyeckon Hayku.

Ha wu3yueHne ¢um3mnkn (6a30BbIM ypoOBEHb) Ha YPOBHE OCHOBHOro obuiero
obpasoBaHua oTBoaMTCA 238 yacos: B 7 knacce — 68 yacoB (2 yaca B Hegen), B 8
Knacce — 68 yacos (2 4aca B Hegento), B 9 knacce — 102 vaca (3 yaca B Hegento).

Mpeanaraembii B nporpaMme no ¢wusmke nepeyveHb nabopaTopHbIX paboT u
OMbITOB HOCWUT peKOMeHAaTeNbHbIN XapakTep, yuuTenb AenaeT Bbibop npoBeaeHus
nabopaTtopHblX paboT M ONbITOB C YYETOM MHAMBMAYaNbHbIX OCOBEHHOCTEN
obyyalolmxcs, CrnuMcka 3SKCMEepUMEHTanbHbIX 33aJaHui, npeanaraeMblX B paMKax
OCHOBHOrO rocyjapCTBEHHOr0 3K3aMeHa no gusmke.



COAEPXXAHUE OBYYEHUA
7 KNNACC

Pazpgen 1. ®u3unka v eé posib B NO3HAHUU OKpYXXaloLero Mupa.

®du3snka — Hayka O npupoge. SsneHuns npupodbl. Pusnyeckme ABNEHUS:
MeXaHW4YecKue, TennoBble, 31eKTpUYecKme, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE.

dusnyeckne BeNUYUHbL.  M3MepeHne  (Pu3ndeckmx BennMumH.  dusmyeckne
npubopbl. MorpeLwHoCcTb M3MepeHnin. MexxayHapoaHast CUCTEMa eanHuL,.

Kak ¢u3mka ©n  [gpyrme  ecTeCTBEHHble  HAyKM  M3yyalT  npupoay.
EcTecTBeHHO-Hay4uHbIM METOA NO3HaHUsS: HabnaeHne, NOCTaHOBKA Hay4HOro BOMPOCa,
BbIABMXEHNE MMNOTE3, SKCMEPUMEHT MO NpoBepKe rmnoTtes, 06bsicHeHne HabngaeMoro
sBneHns. OnncaHme uU3nYecKnx SSBEHNIN C NMOMOLLbIO MOoAenen.

AdemoHcTpaynn.

1. MexaHuyeckne, TeNNOBbLIE, NEKTPUYECKME, MarHUTHbIE, CBETOBbIE SIBIEHUS.

2. ®usnyeckme npubopbl M npoueaypa MNpSMbIX M3MEPEHWM aHanoroBbiM MU

undpoBbIM NPU6OPOM.

JlaboparopHbie paboTsi M OMNbIThI.

OnpepeneHne LUeHbl AeneHuns WKasbl U3MepuTenbHOro npmbopa.
M3MepeHne pacCTosiHWM.
N3mepeHne o6bEMa XKMAKOCTU 1 TBEPAOro Tena.
OnpepgeneHune pasmMepoB ManbIX Tesl.
N3mepeHne TemMnepaTypbl NpY MOMOLM XWAKOCTHOrO TepMOMETpa M AaTyuka
TemMnepaTypbl.
6. lNpoBeaeHne ucCNefoBaHUS MO MpoBepKe IunoTesbl: AanbHOCTb MONETa
Lapu1Ka, nyLweHHoro ropM3oHTanbHo, TeM 6onblie, Yem 60nbLie BbiCoTa Mycka.

Pazpen 2. NepBoHa4yasnbHble CBEAEHUS O CTPOEHMM BellecTBa.

CTpoeHue BewlecTBa: aTOMbl U MOMEKyNbl, X pa3Mepbl. OMbIThl, AOKa3blBatoLwme
[AVCKPETHOE CTPOeHWe BeLlecTBa.

[BmxeHne 4yactuy BewectBa. CBA3b  CKOPOCTUM  ABMXKEHMS  4acTuy C
TemnepaTypoil. bBpoyHoBckoe paBwxeHue, auddy3us. BlaumoaenctsvMe yacTvu
BELLECTBa: MPUTSHXKEHNE U OTTaSIKMBAHWE.

ArperaTHble COCTOSIHUSI BeLleCcTBA: CTPOEHME ras30B, XWAKOCTEW W TBEPAbIX
(KpucTannuyecknx) Ten. B3auMMocBsi3b MeXxay CBOWCTBAMM BELLECTB B pasHbIX
arperaTHbIX COCTOSIHMSIX M UX A@TOMHO-MOJEKYNsIpHbIM  CcTpoeHneM. OcobeHHOCTU
arperaTHbIX COCTOSIHUIA BOAb.

AemMoHcTpaynn.

1. HabnwoaeHne 6poyHOBCKOro ABMKEHMS.

2. HabniopeHve guddysun.

3. HabniogeHue siBNEHWI, OBBACHSAIOWMXCS MPUTSXKEHUEM UMW OTTa/IKUBAHUEM

4yacTuy BeLlecTsa.

JlaboparopHbie paboTsi U OMNbITbI.

1. OueHka AnaMeTpa aToMa MeTOAOM psiaoB (C UCNoNb30BaHWEM (oTorpaduii).

2. OnbITbl NO HABNOAEHMIO TENNOBOIO pacCLUMPEHUS ra30B.
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3. OnbITbl N0 06HAPY>XEHWUIO AENCTBUSI CUT MONEKYNSIPHOMO NPUTSKEHUS.

Pa3pen 3. iBW)KeHMe v B3auMoaencreme Ten.

MexaHu4deckoe aBuXeHve. PaBHOMEpPHOE N HepaBHOMepPHOe ABmxeHue. CKOpOCTb.
CpenHass CKOpOCTb MNpPU  HEPaBHOMEPHOM [ABWXEHMU. Pacyétr nytM U BpeMeHu
[ABWKEHNS.

fABneHve wHepuun. 3aKOH MWHepuun. B3aumopencTBne Ten Kak MpuUYMHa
N3MEHEHNS CKOPOCTWU ABWXeHus Tes. Macca Kak Mepa WHepTHOCTM Tena. INnoTHOCTb
BewecTBa. CBA3b MIOTHOCTM C KONNMYECTBOM MONEKYN B eanHuLe obbéMa BellecTsa.

Cuna Kak XapakTepucTvka B3ammoaencTeust Ten. Cvna ynpyroctu u 3akoH lyka.
N3mepeHne cunbl C NMOMOLWIBID AMHAaMOMETpPa. SBNEHME TArOTEHUS U Cuna TSHKECTM.
Cvna TaxecTM Ha Apyrux nnaHetax. Bec Tena. HesecomocTtb. CnoxeHue cun,
HanpaB/IEHHbIX MO OAHOM npsMol. PaBHogencTByrowas cun. Cuna TpeHus. TpeHue
CKOJIbXXEHUSA U TPEeHWe NMokos. TpeHne B Npupoae n TeXHUKE.

AdemoHcTpaynn.

HabniogeHne MexaHM4eckoro ABMXKEHUS Tena.
M3mepeHne CKopoCTV NPSIMOSIMHENHOMO ABUXXEHUS.
HabniogeHve siBneHus MHepumu.
HabnioaeHne nameHeHns CKOpoCT Npu B3aMMOAEUCTBUM Ten.
CpaBHeHMe Macc Mo B3aMMOAENCTBUIO TeN.
. CnoxkeHue cvn, HanpaBieHHbIX MO OAHON NPSIMOW.
ﬂa60pa TOPHbIE paboTbl U ONbITHI.
1. OnpegeneHve CKOPOCTM PABHOMEPHOro ABMXeHMs (Llapuka B >XWUAKOCTH,
MOAENN 3N1eKTPUYECcKoro aBToMobuns n Tak aanee).
2. OnpepeneHne cpegHenW CKOPOCTU CKOMbXEHUs Opycka WM Wwapuka Mo
HaKJIOHHOM MJTOCKOCTMW.
OnpepeneHve NAOTHOCTM TBEPAOrO Tena.
4. OnbITbl, AEMOHCTpPUPYIOLIME  3aBUCMMOCTb  pacTshkeHus  (aedopmauun)
MPY>XWHbI OT NPUIOXXEHHOW CUSTbI.
5. OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb CUJIbl TPEHUS CKOJIbXXEHUSA OT Beca
Tena 1 XxapaKTepa ConpuKacaloLmXCcst MOBEPXHOCTEN.

Pasgen 4. laBneHue TBEpPAbIX TeN, XKUAKOCTEN U ra30B.

Aasnenne. Cnocobbl yYMeHblUeHUs U yBenuueHus fasneHus. [daBneHue rasa.
3aBMCMMOCTb AaBneHUs rasa oT 06béMa, TemnepaTtypsl. Nepegaya aaBneHus TBEpAbIMU
Tenamu, >XuAKOCTAMM W ras3amu. 3akoH [lackang. [lHeBMatuyeckMe MalluHbI.
3aBMCUMOCTb  [A@BNEHUS XMAKOCTU OT rNAybuHbl. [MAPOCTaTUYECKMA Mapafokc.
Coobuwaromecs cocyabl. 'mapaBnmyeckme MexaHu3Mmbl.

ATMocepa 3emnm u aTMocdepHoe paasneHue. [IpuUuMHbl - CyLeCcTBOBaHUS
BO3AyLIHOM o06onoykn 3emnu. OnbiT  Toppuuyennun. W3MepeHne aTMocdepHOro
[aBneHns. 3aBUCMMOCTb aTMOCKEPHOro AasfeHust OT BblCOTbl Hazg YpPOBHEM MOpS.
Mpnbopbl Ans n3MepeHns aTMOC@epPHOro AaBreHus.

[leicTBME XXMOKOCTM W rasa Ha MOorpyXEHHoe B HMX Teno. BbiTankueatowlas
(apxumepnoBa) cuna. 3akoH ApxmuMeaa. lNMnasaHue Ten. BosayxonnasaHue.

AdemoHcTpaynn.

1. 3aBMCMMOCTb AaBfieHus rasa OT TeMrnepaTypbl.
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Mepeaaya AaBNEHUS XKUAKOCTLIO U ra3oM.

Coobwaromnecs cocyabl.

apaBnnMyeckmi npecc.

MposiBneHne AeUCTBUS aTMOCHEPHOMO AaBEHUS.

3aBMCMMOCTb BbITaNKMBAlOLWEN CUlbl OT 06bEMa NOrpy>xEHHON YacTn Tena u
NTIOTHOCTW XXMAKOCTW.

PaBEHCTBO BbITa/IKMBAKOLLEN CUJTbl BECY BLITECHEHHOMN XXWUAKOCTW.

Ycnosve nnaBaHua Ten: NnaBaHWE WM MOrpy)XeHue Ten B 3aBUCMMOCTU OT
COOTHOLLUEHMS MIOTHOCTEN TeNa U XXMAKOCTU.

JlaboparopHbie paboTsi U OMNbITHI.

1.

WccnepoBaHve 3aBMCMMOCTM Beca Tena B Boae OT 06bEMa MOrpyXEHHOW B
XWMAKOCTb YacTu Tena.

Onpeaenenve BbiTaNKMBAOLWWEN CWMbl, AEWUCTBYIOLIEN Ha TeNo, NOrpy>XEHHoe B
YXXWOKOCTb.

MNpoBepka HE3aBMCMMOCTW BbITASIKMBAIOLLIEN CUbI, AEWCTBYIOLLEN Ha Teno B
YXWAKOCTW, OT Macchl Tena.

OnbiTbl,  OEMOHCTPUPYIOLWLME  3aBUCMMOCTb  BbITANKMBAIOWENA  CUSIbI,
AEVCTBYIOLLEN Ha TENO B XXWAKOCTW, OT 06bEMa MOrpy>XEHHOW B XXWAKOCTb
YyacTu Tena u OT NJIOTHOCTU XWMAKOCTW.

KOHCTpynpoBaHMe apeoMeTpa MM KOHCTPYMPOBaHWE NOAKW U OnpeaeneHue
€€ rpy3ornogbEMHOCTW.

Paspen 5. Pa6oTta n MOLWHOCTb. DHEPrus.
MexaHu4yeckas pabota. MOLHOCTb.
MNpocTble MexaHn3Mbl: pblyar, 610K, HakMoOHHas NAoCKoCTb. MpaBuno paBHoOBeCUS

pblyara.

MpUMeHeHWe npaBuna paBHOBECUS pbluara K 6710Ky. «3010TOe MpaBuio»

MexaHuku. KM npocTbix MexaHU3MoB. NpocTble MexaHn3Mbl B BbITy U TEXHUKE.
MexaHu4yeckass  3Heprusi.  KuHeTuuyeckas M MOTeHUManbHasi  3Heprusl.
MpeBpalleHne OAHOro BWAA MEXaHWMYECKOM 3HEprum B APYroW. 3aKOH COXpaHeHus

SHEPrumn

B MEXaHUKE.

AdemoHcTpaynn.

1.

MpuMepbl NPOCTLIX MEXaHW3MOB.

JlabopaTtopHseie paboTsi M ONbIThI.

1.

2.
3.
4.
8 KJ1A

Onpepnenenne paboTbl CUMbl TPEHUS MPU PaBHOMEPHOM ABWMXKEHWM Tena Mo
FOPV30HTa/IbHON NMOBEPXHOCTH.

MccnenoBaHve yCnoBUin paBHOBECUS pblyara.

N3mepeHne Kl HakNoHHOM MNOCKOCTY.

M3yuyeHne 3aKoHa COXpaHEHUSI MEXAHNYECKOW SHEPTUN.

CC

Pa3gen 6. TensnoBble ABNEHUSA.
OCHOBHbIE MOMOXEHUSI MONEKYNAPHO--KUHETUYECKOW TEOPUM CTPOEHMSI BELLIECTBA.

Macca

M pa3Mepbl aTtoOMOB W MOJIEKYII. OnbIThlI, noareep>xaaroLine OCHOBHbIE

MOJIOXKEHUSI MOJIEKYNSAPHO-KUHETUYECKON TEOPUN.



Mogenn TBEpPAOro, >KMAKOrO W  ra3oobpa3HOro COCTOSIHUWA  BeLlecTBa.
Kpuctannuueckne mn amopcdHble Tena. O6bsiCHEHME CBOWCTB [a30B, XXWAKOCTEW W
TBEPAbIX TEN Ha OCHOBE TMOJSIOXKEHUM  MONEKYNSAPHO--KMHETUYECKOM  TEOPWUW.
CmaumBaHue v KanuinspHole SBneHns. TernioBoe pacluMpeHne n oxaTue.

TemnepaTypa. CBA3b TeMnepaTypbl CO CKOPOCTbIO TEM/I0BOro ABMXEHUS 4vacTul,.
BHyTpeHHss1 3Heprusi. Cnocobbl U3MEHEHWSt BHYTPEHHEW 3HEPrun: Tennonepeaada u
coBeplieHne paboTbl. Buabl Tennonepedaun: TENONPOBOAHOCTb, KOHBEKUMS,
n3nyyeHue.

Konuyectso TennoTbl. YaenbHas TennoéMKOCTb BellecTBa. TennoobmeH u
TENNOBOE paBHOBeCME. YpaBHeHWe TennoBoro 6anaHca. naeneHne n oTBepaeBaHue
KPUCTANIMYEeCKNX BelecTB. YaenbHas TennoTa nnaeneHus. [lapoobpasosaHve wu
KoHaeHcaums. WcnapeHve. KwunenHue. YpgenoHas TennoTa napoobpasoBaHus.
3aBMCMMOCTb TeMMNepaTypbl KUNEHUs OT aTMOC(HEPHOro AaseHus.

Bna)kHoCTb BO3AayXa.

DHeprus Tonnmea. YaenbHas Tennota CropaHus.

MpuHuunnbl paboTbl TennoBbix asuratenen KMA tennoBoro aABuratens. TennoBble
ABUraTeNn 1 3alluMTa OKpYXKaloLLEen cpeabl.

3aKOH COXpaHEeHUs 1 NpeBpaLLeHNs SHEPrn B TEMJOBbLIX npoLeccax.

AemoHcTpaynn.

HabntoaeHne 6poyHOBCKOro ABMXKEHUS.

HabnioageHve anddysun.

HabntoaeHne sBNeHnin CMaunMBaHMA U KanWUInspHbIX SBEHUMN.

HabniogeHne TennoBoro paclumpeHus Ten.

N3MeHeHWe p[aBneHus rasa npu M3MeHeHun O06bEMA WM HarpeBaHUM WU

OXNAXAEHUW.

MpaBnna namepeHns TemnepaTtypsbl.

Buabl Tennonepeaayn.

Oxna)xaeHue npu coBepLlieHMn paboTbl.

. HarpesaHwue npwu coBeplueHnn paboTbl BHELLHMMW CUMTAMWN.

10 CpaBHeHMWe TEMTOEMKOCTEN pasNNYHbIX BELLECTB.

11.HabnogeHne KuneHus.

12.HabnoaeHne NoCTOSHCTBA TeMnepaTypbl Npy NaBAeHUN.

13.Moaenu TennoBbIX ABUraTENEN.

JlaboparopHbie paboTsi U OMNbITHI.

1. OnbITbl MO OBHAPY>XEHMIO AENCTBUS CUN MONEKYNSIPHOTO NPUTSHKEHNUS.

2. OnbITbl NO BblpalUMBaHUIO KPUCTAN/IOB MOBAPEHHOM CONMM UMK caxapa.

3. OnbiTbl NO HabnOAEHMIO TEM/IOBOr0 PacLUMPEHUst Ta30B, XWAKOCTEN U
TBEPAbIX TEN.

4. OnpeaeneHve aasneHust Bo3ayxa B 6annoHe wnpuua.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb AaBeHNs BO34yXa OT ero obbéma u
HarpeBaHWs WU OXNaXXAEHUS.

6. MpoBepka rvnoTesbl NIMHENHON 3aBUCUMMOCTWU [SIMHbI CTONOWMKA >XXUAKOCTU B
TEPMOMETPUYECKON TPYbKe OT TeEMMepaTypbl.

b
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7. HabniogeHne uW3MeHeHUs BHYTPEHHEM 3HepruM Tena B pesynbTaTte
Tennonepeaaym 1 paboTbl BHELLIHMX CUJ.

8. WccnepnoBaHue siBNeHMs TeNoobMeHa Npu CMELLUMBAHUKN XONOAHON U ropsiyen
BOAbI.

9. OnpepeneHne KONMYECTBa TEMNIOTbI, MOMYYEHHOrO BOAOM Npu TennoobMeHe ¢
HarpeTbiM MeTaNIMYECKNUM LUUINHAPOM.

10.OnpeaeneHne yaenbHoM TENNOEMKOCTM BELLECTBA.

11.UccnepoBaHme npouecca ucrnapeHus.

12.0npeaeneHne OTHOCUTENBHOW BAXXHOCTK BO34yXa.

13.0npeaenexne yaenbHoW TENNOTbI NNABNEHUS NbAA.

Pazpen 7. dnektTpuyecKkue u MarHUTHbIE IBJIEHUS.

dnekTpuzaumsi Ten. [lBa poda 3NEeKTpUYECKMX 3apsiaoB. Blaumopencteue
3apshKeHHbIX Ten. 3akoH KynoHa (3aBMCMMOCTb CU/bl B3aUMOAEWUCTBUS 3apsKEHHBIX Ten
OT BENYMHbBI 3apsA0B M PAcCTOSIHUS MeXAy TenaMu).

onekTpnyeckoe none. HanpsHKEHHOCTb  3nekTpuyeckoro nonsg.  [MpuHumn
Cyneprnosvuum 3NeKTpuyecknx nonemn (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn asneKkTpuueckux 3apsiaoB. JNIEMEHTAPHbLIN  3NIEKTPUYECKMIA  3apsf.
CrpoeHune atomMa. [pOBOAHUKM W AUSMEKTPUKW. 3aKOH COXPAHEHWUS 3NEKTPUYECKOro
3apsaa.

DNEKTPUYECKUA TOK. YCNOBUSA CYLLECTBOBAHMUS 3/TIEKTPUYECKOrO TOKa. MICTOUHMKM
MOCTOSIHHOrO TOKa. [leMCTBMS  3MEeKTPMYECKOro Toka (TEMnsoBOe, XMMUYECKOE,
MarHWTHOE). DNEKTPUYECKUI TOK B XXMAKOCTSIX U ra3ax.

JnekTpunyeckasa uenb. Cuna Toka. dnekTpuyeckoe HanpsbkeHue. ConpoTuseHue
NPOBOAHMNKA. YaenbHoe ConpoTuBieHMEe BellecTBa. 3akoH OMa Anga y4yacTka uenw.
MNocnenosaTtenbHOE M NapannesibHoe coeanHEHE NMPOBOAHNKOB.

Pabota ¥  MOWHOCTbL 3MeKTpuMyeckoro Toka. 3akoH [hxoyns—JleHua.
DNeKTpUYecKMe LenuM W MnoTpedbuTenn 3MneKTpUYeckom 3Heprn B 6biTy. KopoTkoe
3aMblKaHue.

MOCTOSIHHbIE MarHWTbl. B3auMoaencTBMe MOCTOSIHHLIX MarHUToB. MarHuTHoe
none. MarHuTHoe none 3eMnNu U ero 3HadyeHue Ans Xu3Hm Ha 3emne. OnbIT dpcTeaa.
MarHuTHOe rone 3/eKTPUYECKOro TOKa. [TpMMeHeHWe 3NEeKTPOMarHUTOB B TEXHUKE.
[leicTBMe MarHWTHOro MOSst Ha NPOBOAHMK C TOKOM. DNEKTpoABUraTeslb NOCTOSIHHOMO
Toka. lMcnonb3oBaHWe 3nekTpoaBuraTenel B TEXHUMYECKMX YCTPOMCTBAaX W  Ha
TpaHcnopTe.

OnbiTel Papagesi. SBneHVe 3NeKTPOMarHUTHOM MHAYKUMK. [MpaBuno JleHua.
dnekTporeHepaTop. Cnocobbl NOMyYEHNS INEKTPUYECKOM SHEPTUM. DNEKTPOCTAHLMMN Ha
BO30OHOB/SIEMbIX UCTOYHUKAX SHEPIrUN.

HeMoHcTpaynn.
2nekTpusaumsa Ten.

[1Ba poaa 3neKTpUYECKUX 3apsaaoB U B3aUMOAEUCTBUE 3apsiXKEHHBIX TeN.
YCTpOWCTBO U AENCTBME 3NEKTPOCKOMNa.

DNeKTpocTaTuyeckas MHAYKUMS.

3aKOH COXpaHEHUS 3NEKTPUYECKUX 3apsSa0B.

MNpOBOAHUKM U OUINEKTPUKN.
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7. MopenvpoBaHWe CUNOBbIX JIMHWIM SNIEKTPUYECKOrO MOJISI.

8. WCTOYHMKM NOCTOSAHHOrO TOKa.

9. [lenCTBMS 3NEeKTPUYECKOro TOKa.

10.3neKTpUYecKnii ToK B XXUAKOCTMW.

11.Ma30BbIM pa3psia.

12.13MepeHne cunbl ToKa amrnepMeTpoM.

13.A3MepeHne 31eKTpNYECKOro Harnps>XeHus BOSIbTMETPOM.

14.PeocTaT 1 MarasuH COnpoTUBIEHNN.

15. B3amoaencTemne NoCToSIHHbIX MarHUTOB.

16. MogenupoBaHue HEBO3MOXXHOCTM pa3aesieHuns MonCcoB MarH1Ta.

17.MoaenvpoBaHne MarHUTHbIX NOJie MNOCTOSAHHbIX MarHWUTOB.

18.OnbIT dpcTeaa.

19.MarHuTHoe nosne ToKa. J/1eKTPOMarHuT.

20.lecTBME MArHUTHOIO MOMS HAa NPOBOAHWUK C TOKOM,

21.2nekTpoasuraTtesib NOCTOSAHHOrO TOKa.

22.WccnepoBaHne sSIBNEHUS 3/1EKTPOMArHUTHON MHAYKLNN.

23.0nbiTol ®apages.

24.3aBMCMMOCTb  HampaBfeHUst  MHAYKUMOHHOrO TOKa OT  YC/IOBMM  €ro
BO3HMKHOBEHMWS.

25.2nekTporeHepaTop NOCTOSIHHOIO TOKa.

JlaboparopHbie paboTsi M OMNbIThI.

1. OnbiTbl MO  HabNOAEHUO  3NEKTpU3auMn  Ten  UHAYKUMEN U npu
COMNPUKOCHOBEHUM.

2. WccnepoBaHne  OEUCTBUSt  3MIEKTPUYECKOr0  MONSS  Ha  MPOBOAHMKM U

AVSNEKTPUIKMN.

Cbopka 1 npoBepka paboTbl 3N1EKTPUYECKON LiEeNK NOCTOSIHHOrO TOKa.

N3mMepeHune n perynnposaHune Cusbl TOKa.

N3mepeHne n perynnpoBaHne Harnps>XeHus.

NccneposaHve 3aBUCMMOCTM CWbl TOKa, WMAYLWEro 4yepes pesucrtop, OT

COMNPOTUB/IEHUS PE3UCTOPA M Harps>XeHUs Ha Pe3ncTope.

7. OnbITbl, OEMOHCTPUPYIOLWME 3aBUCMMOCTb 31EKTPUYECKOr0 COMPOTUBIIEHUS
NPOBOAHMKA OT €ro A/WHbI, NaoWwaam nonepeyHoro ce4eHms n matepuana.

8. lMpoBepka npaBuIa CNOXEHUS  HaMPSHKEHUM MpU  MOCNEA0BaTENbHOM
COeVIHEHUM ABYX PE3UCTOpPOB.

9. lNpoBepka npaBuia AN CWIbl TOKa MpW  nNapaniesibHoOM CoeauHEHUN
pe3nCTOPOB.

10.OnpeaeneHne paboTbl 3NEKTPUYECKOro TOKa, MAYLLEro Yepes pe3uncTop.

11.0OnpeaeneHne MOLHOCTM 3/IEKTPUYECKOrO TOKa, BbIAENSIEMON Ha Pe3UCTOpE.

12./ccnegoBaHne 3aBUCUMMOCTM  CWUMbl TOKA, MAYLWEro 4Yepes3 JiaMroyky, OT
HanpsKEHUSI Ha HeW.

13.0npegenenue KI/[ HarpesaTens.

14.ccnepoBaHne MarHMTHOIO B3aMMOAENCTBMS! MOCTOSIHHbIX MarHUTOB.

15.M3yyeHne MarHMTHOro Monsi MOCTOSIHHBIX MAarHWTOB MpU MX O6beaUHEHUU w
pa3geneHun.
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16.WccnepoBaHue AeNCTBUS SNEKTPUYECKOrO TOKA Ha MarHUTHYHO CTPEnKy.

17.0nNbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CWU/Tbl B3aUMOAENCTBMS KaTyLUKM C
TOKOM W MarHuTta OT CUJibl TOKa W HanpaB/ieHNs TOKa B KaTyLLKe.

18./3yyeHne gencTems MarHATHOrO MO/ Ha MPOBOAHWUK C TOKOM.

19. KoHCTpynpoBaHue 1 nlydeHune paboTbl aneKTpoasuraTens.

20.U3mepeHune Kl anekTpoaBuUraTesibHON yCTaHOBKM.

21.0nbITbl MO MCCNEAOBAHUIO  SIBIEHMS  3MIEKTPOMArHUTHOM  MHAYKUWMK:
nccneaoBaHe U3MEHeEHWM 3Ha4YeHMs U HanpaBieHns NHAYKLUMOHHOIO TOKa.

9 KJIACC

Paspen 8. MexaHuuyeckue siBNIeHUS.

MexaHuyeckoe  aABuMXKeHue. MaTtepumanbHass  Touyka. Cuctema  OTCYéTa.
OTHOCUTENBHOCTb ~ MEXAHWYeCcKoro  ABWXKeHMsl.  PaBHOMepHoe  NpsSIMOSIMHENHOE
ABMXEHME. HepaBHOMEpHOe npAMONMHENHOe ABWKeHMe. CpeaHss M MrHOBEHHas
CKOPOCTb Tesia Npy HEPaBHOMEPHOM [BMXXEHUN.

YckopeHue. PaBHOYCKOpeHHOEe NpsiMONMnHENHOe ABmxeHne. CBoboaHoe nageHue.
OnbITbl Manunes.

PaBHOMepHOe [BWXEHWe MO OKpYyXHocTU. [lepyog wn 4actoTta obpalleHus.
JInHeMHas 1 yrnoeasi CKOPOCTW. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

MepBblt 3aKOH HblOTOHA. BTopoi 3akoH HbioTOHa. TpeTui 3akoH HbloTOHa.
MpuHUMN cynepno3uumm cun.

Cuna ynpyroctu. 3akoH l'yka. Cuna TpeHusi: cuna TPEeHUS CKOMbXEHWUS, cuna
TPEHUS NOKOS, Apyrne Bnabl TPEHNS.

Cuna TSXeCTU M 3aKOH BCEMUPHOIrO TAroTeHUs. YcKkopeHue cBoboAHOro nageHus.
[OemxeHne nnaHeT Bokpyr ConHua. lNepBasi KOCMU4YecKasi CKOpPOCTb. HeBecoMoCTb U
neperpysku.

PaBHOBecMe MaTepuanbHOM TOukW. ABCONIOTHO TBEpAOe Teno. PaBHOBecue
TBEP/Oro Tena C 3aKpennéHHOM OCblo BpalleHusl. MOMeHT cunbl. LIeHTp TaxxecTw.

WMmnynbc Tena. W3MeHeHne wmnynbca. WMnynbC cunbl. 3aKOH COXpaHEeHWUs
UMnynbca. PeakTMBHOE ABMXXEHWE.

MexaHudeckass pabota M MOLWHOCTb. PaboTa cun TsSHKeCTu, ynpyroctu, TpeHwus.
CBsA3b 3Heprum wn  paboTbl. [loTeHumanbHas 3Heprus Tena, MNOAHATOro Hag
MOBEPXHOCTbIO 3eMnn. [loTeHUManbHasi 3HEprusi CKaTouM NpYyXuHbl. KUMHeTuueckas
SHeprus. TeopeMa O KWHETMYECKOM 3SHEPrMn. 3aKOH COXPAHEHUS MeEXaHWYECKOM
SHEepruu.

AemMoHcTpaynn.

1. HabnwogeHne MexaHM4yeckoro ABWKEHWS Tena OTHOCUTENbHO pasHbIX Tes

OTCYETa.
2. CpaBHeHME nyTeM W TPaeKTOpUA ABMXKEHWUS OAHOMO W TOrOo XXe Tena
OTHOCUTE/IbHO pa3HbIX Ten OTCYETa.

3. WaMepeHune CKOpOCTM M YCKOPEHMUSI MPSAMOSIMHENHOrO ABUXEHMS.
NccneposaHve npu3HakoB PaBHOYCKOPEHHOMO ABUXXEHWS.

5. HabniogeHue aBmxeHMs Tena rno oKpy>XHOCTH.
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7.
8.
9.

HabntogeHne MexaHW4eckux SIBIEHUM, NPOUCXOASILUMX B CUCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM W YCKOPEHHOM [ABMXEHUW OTHOCUMTESIbHO
KabuHeTa pur3mnKW.

3aBMCMMOCTb YCKOPEHMSI TeNla OT MaccChbl Tefla U AENCTBYIOLEN Ha HEro CUMbl.
HabnioaeHne paBeHCTBa Cui Npy B3aMMOAENCTBUM Ten.

3MeHeHne Beca Tena npu YCKOPEHHOM ABMXEHMM.

10.Mepepaya nmnynbca Npu B3aMMoAENCTBUM TeN.

11.MNpeobpa3oBaHnsa 3HEPrMN NPV B3aMMOAEWUCTBUM TEN.

12.CoxpaHeHune uMnynbca Npv HeynpyroM B3anMoOAENCTBUN.

13. CoxpaHeHune uMnynbca npy abCcontoTHO YNpPYroM B3aMMOAENCTBUM.
14.HabnoaeHne peakTUBHOIO ABMXXEHMS.

15. CoxpaHeHne MexaHM4eCcKOoN 3HEPrum npyu CBO60AHOM MaAeHUM.
16.CoxpaHeHne MexaHM4YeCcKOM 3HEpPruuM MNpu ABWMXKEHWM Tena noa AeNCTBUEM

MPY>XUHbI.

JlaboparopHbie paboTsi U OMNbIThI.

1.
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KOHCTpyupoBaHMe TpakTa ANs pa3roHa W AanbHEMWero paBHOMEPHOro
LABVDKEHWNS LLIAPUKA MU TENEXKM.

OnpepneneHune cpefHen CKOPOCTU CKOJMbXXEHUSt BpycKa My ABMXKXEHMS LIapuKa
MO HAKMOHHOM NJIOCKOCTW.

OnpegeneHve YCKOpeHWsi Tena npu  PaBHOYCKOPEHHOM  ABMXXEHUM MO
HaKIOHHOWM MJTOCKOCTMW.

NccnepgoBaHve  3aBUMCMMOCTM MYTU  OT BPEMEHM Mpu  paBHOYCKOPEHHOM
ABMXEHMM 63 HauaNbHOW CKOPOCTMU.

MpoBepka rMNoTe3bl: eCny NpU paBHOYCKOPEHHOM ABMXEHMM 6e3 HayanbHOM
CKOPOCTM MYTU OTHOCATCS KaK psiA HEYETHbIX 4mcen, TO COOTBETCTBYlOLIME
NPOMEXYTKM BPEMEHWN OAMHAKOBbI.

NccnepgoBaHve 3aBUCMMOCTU CUIbl TPEHUS CKONTBXXEHWUSI OT CUMbl HOPMASbHOMO
[aBneHus..

Onpepenenne KoadduuMeHTa TPeHNS CKONbXEHWS.

OnpeneneHne >ECTKOCTU MPY>XUHbI.

Onpegenenne paboTbl CW/bl TPEHWUS NMPU PABHOMEPHOM ABMXEeHUU Tena mno
FOPU30HTANIbHON MOBEPXHOCTM.

10.Onpeaenexne paboTbl CUMbl YNPYrocTy Npu NoAbEME rpy3a C UCMONb30BaHNUEM

HEeNOABMXHOIO MU NOABUXHOIO 6/10KOB.

11./3y4eHune 3aKoHa COXpPAHEHUS 3HEPTUN.
Pa3pen 9. MexaHunueckue KosebaHma M BOJIHbI.
KonebatenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTMKM KonebaHui: nepwuon,

4acToTa,

amnantyga. MaTeMaTMYecKMin W MPYXWHHbIK - MasiTHUKK. [peBpalleHve

3Heprum nNpu KonebatenbHOM ABMXKEHUMN.

3aTtyxaowme konebaHusi. BblHyaeHHble konebaHusi. Pe3oHaHC. MexaHudeckune
BO/MHbl. CBOMCTBA MexaHW4ecKux BOSH. lpoaonibHble M MonepeyHble BOMHbI. [nHa
BOSIHbl WU CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4yeckue BOSIHbI B TBEPAOM Tene,
cefiCMMUYeCKMe BOJHbI.



3ByK. [pOMKOCTb 3ByKa M BblcOTa TOHa. OTpaxeHue 3Byka. WHpa3Byk u
yNbTPa3BYK.
AdemoHcTpaynn.
1. HabniogeHne konebaHuin Ten noa [AEWUCTBUMEM CWMbl TSDKECTM W CWMb
YyNpyrocTu.
HabniogeHne konebaHuii rpy3a Ha HATU U Ha NpPYXXUHE.
HabntoaeHne BbIHY>XAEHHbIX KO1ebaHMM N pe30oHaHca.
PacnpocTpaHeHue npoaosibHbIX M NonepeyHbIX BoNH (Ha Moaenn).
HabniogeHve 3aBUCMMOCTH BbICOTbI 3BYKa OT 4aCTOTbl.
. AKYCTUYECKMI pe30HaHC.
/7a6'opa TOPHbIE paboTsl M ONbITHI.
1. OnpeaeneHne 4acToTbl M Nepuoaa konebaHuim MaTeMaTUUYECKOrO MasiTHUKA.
2. OnpepeneHune YacToTbl 1 Neproda KonebaHnn Npy>XMHHOro MasiTHUKaA.
3. WccnepoBaHWe 3aBUCMMOCTY Nepuoaa KonebaHuii MoABELLEHHOrO K HUTU rpy3a
OT [UTMHbI HUTW.

4. WccnenoBaHue 3aBUCMMOCTM Mepuofa KonebaHui MpyXXMHHOrO MasiTHMKa OT
Macchbl rpysa.

5. MNpoBepka HE3aBMCMMOCTM nepuoaa KonebaHun rpysa, NOABELIEHHOrO K HUTH,
OT Macchl rpysa.

6. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb Mepuofa KonebaHui Mpy>XMHHOMO
MasTHUKA OT MacCCbl Fpy3a M XXECTKOCTU MPY>XMHbI.

7. W3MepeHue yckopeHus cBob60aHOro nageHus.

Pazgen 10. OdneKTpoMarHMTHOE MoOJiE€ U 3J/IEKTPOMarHUTHble BOJIHbI.

DNEeKTpOMarHMTHoe none. DNEeKTPOMarHUTHbIE BOJTHbI. ConcTBa
SNIEKTPOMArHUTHbIX  BOMH. Llkana 3nekTpoMarHuTHbIX  BOSH.  Mcnonb3oBaHue
3M1EKTPOMArHUTHbIX BOSH 151 COTOBOW CBSI3W.

dnekTpoMarHuTHas npvpoaa ceeta. CKopocTb cBeTa. BonHOBbIE CBOMCTBA CBETA.

AdemoHcTpaynn.

1. CBOMCTBa 3N1EKTPOMArHUTHbLIX BOJH.

2. BonHoBble CBOWMCTBa CBETa.

JlaboparopHbie paboTsi M OnbITHI.

1. N3yyeHne CBOWCTB 3MEKTPOMArHUTHbIX BOJSIH C MOMOLUbIO MOBWUIBLHOrO

TenedoHa.

Paspnen 11. CBeToBbl€e SABJIEHUS.

JlyueBass mopenb cBeTa. UcTouHWMkM cBeTa. lNpsMONMHENHOE pacnpoCTpaHeHue
ceeta. 3atMeHns ConHua n JlyHbl. OTpaxkeHue cBeTa. [110ckoe 3epkano. 3akoH
OTpaXeHns CBeTa.

MNpenoMmneHne cBeTa. 3akOH nMpenoMneHnss ceeTa. [loslHoOe BHYTpeHHee
OoTpaXkeHne ceeTa. Mcnonb3oBaHWe MOMHOr0 BHYTPEHHErO OTPAXXEHUS B OMTUYECKMX
CBETOBOAAX.

JInnza. Xoa nydent B nuH3e. OnTuyeckas cucteMa cotoannapaTta, MUMKpOCKona u
Teneckona. a3 kak onTuyeckas cucrtema. bnmsopykocTb U A4anbHO30PKOCTb.

PaznoxeHne 6enoro ceeta B cnekTp. OnbiTbl HbtoTOHA. CnoXeHne cnekTpasnbHbIX
uBeToB. [lucnepcusa ceeta.
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AdemoHcTpaynn.

MpsAMONIMHENHOE pacnpoCTpaHEHME CBETa.

OTpaxeHue ceeTa.

MonyyeHne n306paxxeHnit B NIOCKOM, BOFHYTOM M BbIMYK/IOM 3epKanax.
lNpenomneHune ceeta.

OnTnYecKnn CBETOBOA.

Xon ny4yen B cobmpatoLLEeNn NTMH3E.

Xon ny4yen B paccemBatoLLEN NINH3E.

Mony4yeHne n306paxxeHnit C NOMOLLbIO JIUH3.

. MpuHumn pgencTeua oToannapaTta, MMKPOCKOMaA U Teneckona.

10 Mogenb rnasa.

11.Pa3noxeHune 6enoro ceeta B CrekTp.

12.Mony4eHne 6enoro ceeTa rnpu C/I0XKEHUN CBETA pasHbIX LIBETOB.

JlaboparopHbie paboTsi U OMNbITHI.

1. WccnepoBaHne 3aBMCMMOCTM  yrfiia OTpaXeHWs CBETOBOro Jiyda OT yr/a

nageHus.
2. W3yyeHune xapakTepuCTUK n3obpaxeHus npeameTa B NiOCKOM 3epKane.
3. WccnepoBaHwe 3aBUMCMMOCTW Yriia MpenoMsieHMs CBETOBOro Jlyda OT Yrna
NnageHns Ha rpaHuLe «Bo34yX—CTEK/10».

4. Tlony4yeHune M306paXKeHMIN C MOMOLLbIO COBUPAIOLLEN JTUH3DI.

5. Onpepenenve @OKYCHOro pacCTOSHUS M OMTMYECKOM Cunbl cobupatolen
NNH3bI.

6. OnbITbl NO pa3noXeHuto 6enoro ceeTa B CNEKTP.

7. OnbITbl MO BOCMPUATUIO LBEeTa MNpeaMeToB Npwu UX HabnwaeHun 4yepes
LiBETOBbIE (PUNBTPSI.

Pasnen 12. KBaHTOBbIE IBJIEHUSA.

OnbiTel Pesepdoppa v nnaHeTapHas Mogenb atoma. Mogenb atoma bopa.
McnyckaHue 1 nornolueHne cBeta atToMoM. KBaHTbl. JIHen4YaTble CNeKTpbl.

PaanoakTmMBHOCTb. Anbda-, 6eTa- n raMmma-msnyyeHus. CtpoeHme aToMHOro aapa.
HyKknoHHas Moaenb aToOMHOro aapa. M3otonbl. PagnoakTuBHble npespalleHus. Nepuoa
nonypacrnaga atoMHbIX a4ep.

SlnepHble peakumn. 3aKOHbI COXpaHeHUS 3apsif0BOro U MacCoOBOrO YnUCes. DHeprus
CBS3M aTOMHbIX saep. CBA3b MacCbl M 3Hepruu. Peakuumn CuHTE3a W AeneHus aaep.
NcTouHmkn aHeprmum ConHua u 3BE3A.

ApnepHass 3HepretTuka. [encTBMS  paaMOAKTMBHBIX  M3MYYEHWM HA  XMBble
OpraHu3Mmsl.

AeMoHcTpaynn.

CnekTpbl U3Ty4YEHUS U MOrOLWEHNS.

CnekTpbl pa3nn4yHbIX ra3os.

CnekTp BOAOpPOAA.

HabniogeHve Tpekos B kKamMepe BunbcoHa.

PaboTa CYETUMKA MOHU3MPYIOWMX U3NTYYEHUN.

. Perucrpaums nsnyyeHnsa npmpoaHbiXx MMHEpPanoB U NPOAYyKTOB.
/7a6opa TOPHbIE paboTbl M OMNbITkI.
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1. HabnioaeHve cnnowHbIX U NMMHENYATbLIX CMEKTPOB M3NTyUYEHUS.

2. WccnepoBaHue TPEKOB: U3MepeHMe SHeprm Yactuubl No TOPMO3HOMY nyTu (o

doTorpacuam).

3. U3MepeHue paanoakTnBHOro oHa.

MoBTOpMTENbLHO-0606LaOWNIA MOAYNb.

MoBTOpPUTENBHO--06006LWAOWMIA MOAY/Ib NMPEeAHa3HayeH Ans cucTemaTusaumm u
0606LLeHNss NpeaMEeTHOro cogepXXaHus U onbiTa AesaTeNbHOCTH, NpUobpeTéHHOro npu
M3y4YeHUM BCEro Kypca OU3NMKK, a Takxke ANns  MOArOTOBKM K  OCHOBHOMY
roCy/IapCTBEHHOMY 3K3aMeHY Mo usmke Ansi obyyatoLmxcsl, BblopaBLUMX 3TOT YUYeOHbIN
npeaMer.

MNpn un3ydeHMn [aAHHOrO MOAYNS peanusyrTcd W CUCTEMATU3IUPYIOTCS BUAbI
LESATENbHOCTM, Ha OCHOBE KOTOpbIX obecrneumBaeTcs AOCTUXEHME MpeaMETHbIX W
MeTanpeaMeTHbIX NAaHUPYEMbIX pe3ynbTaToB oby4yeHus, dopmupyeTcs
€CTeCTBEHHOHay4YHas rpaMOTHOCTb: OCBOEHME Hay4HbIX METOAOB MCCefoBaHUS
SIBNIEHUI NPUPOAbl U TEXHWUKM, OBNTAAEHNE YMEHUSMUN OOBSICHATL (DU3NUYECKUE SIBNTEHNS,
NPUMEHSAS MNOJSyYEHHblE 3HaHMSA, pewaTb 3a4ayun, B TOM YMCNE KayeCTBEHHbIE W
3KCMepUMEHTasnbHbIE.

MpyHUMNMANbHO AEATENbHOCTHLIM XapaKTep AaHHOro pa3dena peanu3yercs 3a
CYET TOro, 4YTo obyyatomecss BbINOMHSAOT 3aA4aHus, B KOTOPbLIX UM NpeanaraeTcs:

Ha OCHOBE MOJTYYEHHbIX 3HAHMIM Pacro3HaBaTb M HAay4YHO OOBSICHATb PU3MYeckme
SIBNIEHMS] B OKPY>KaloLLEN NpUPOAE M NOBCEAHEBHOW YKU3HW;

MCNONb30BaTb Hay4yHble METOAbl WCCNEAOBaHUS (PUBMUECKUX SBNEHWUA, B TOM
yucne ans NpOBEPKM rMMNOTE3 U NMOoSyyYeHusl TEOPETUYECKNX BbIBOAOB;
06BbACHATL HayyHble OCHOBbl Haubonee BaXHbIX [AOCTMXKEHWM COBPEMEHHbIX
TEXHOMOMMIN, HanpuMep, MNPaKTUYECKOr0 WCMOMb30BaHUS Pas/IMYHbIX WUCTOYHWUKOB
SHEPrMM Ha OCHOBE 3aKOHa MNpeBpalleHUs] U COXPaHEHUS! BCEX WM3BECTHbIX BWUAOB
3Heprum.



NNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA MNMPOrPAMMBI NO ®U3UKE HA
YPOBHE OCHOBHOI'O OBLLEFO OBPA3OBAHUSA

M3yueHne M3k Ha YpOBHE OCHOBHOrO 06lero o6pa3oBaHMsl HanpaBieHO Ha

AOCTMXKEHWE  JIMYHOCTHbIX, METanpeaMeTHbIX W MNPeAMETHbIX 0Bpa3oBaTesSIbHbIX
pe3ynbTaToB.

B pesynbtate ulyyeHnss GU3NKM Ha YPOBHE OCHOBHOrO obuiero obpaszoBaHus y

obyuatoulerocs 6yayT cchopMMpOBaHbl CIEAYIOLLME IMYHOCTHbIE pe3yNibTaTbl B YacTu:

1) naTpMoTUYECKOro BOCNUTaHUSA:

- MposAB/IEHNE WHTEpeCa K WCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCMMCKOM
U3MYECKON HayKu;

* LIEHHOCTHOE OTHOLLEHUE K AOCTUDKEHUAM POCCUMCKUX YUEHBIX--CDM3NKOB;

2) rpa)kAaHCKOro U fYXOBHO-HPaABCTBEHHOIr0 BOCNUTAHMS:

- FOTOBHOCTb K @aKTMBHOMY Y4YacTUO B OOCYXXAEHMM OOLLECTBEHHO 3HAYMMbIX W
3TUYECKMX MpPOo6NneM, CBSI3aHHbIX C MPAKTUYECKUM MPUMEHEHUEM AOCTUXKEHWUN
pun3nku;

- OCO3HaHME BAXXHOCTU MOPaNbHO--3TUYECKMX MPUHLMMOB B AESTENbHOCTU
YYEHOro;

3) 3CcTeTUYEeCKOro BOCMUTaHUSA:

- BOCMPUATME 3CTETUYECKUX KA4yeCTB (PU3MYECKON Hayku: e€ rapMOHWMYHOrO
MOCTPOEHWUS, CTPOrOCTU, TOYHOCTM, NAKOHUYHOCTU;

4) UeHHOCTH HAay4HOro NO3HaHUA:

- OCO3HAHME LEHHOCTU (M3NUYECKON HAYKM KaK MOLLUHOTMO MHCTPYMEHTA MO3HaHWS
MMUpPa, OCHOBbI Pa3BUTUS TEXHOMOTUI, BaXXKHENLLEN COCTABNSIOLLEN KYNbTYpbl;

- pa3BUTME Hay4yHOM JOOO3HATENBHOCTH, MWHTEpeca K WCCNeaoBaTeNbCKOM
AEATENBbHOCTY;

5) <¢opMupoBaHMa  KynbTypbl 300POBbSS U 3MOLMOHANIBHOrO
6narononyums:

- OCO3HaHMe UeHHOCTM 6e3onacHoro ob6pasa XWM3HM B COBPEMEHHOM
TEXHOMIOTMYECKOM  MUpE, BaXXHOCTU npaBun  6e30MacHOro  MoBeAeHuUs  Ha
TpPaHCMOpTe, Ha [Oporax, C 3NeKTPUYecKUM W TennoBbiM 060pyAOBaHMEM B
[AOMaLLHUX YCIOBUSIX;

- C(hOpPMMPOBAHHOCTb HaBblka pednekcun, Npu3HaHMe CBOero npasa Ha OWMOKY n
TAKOro e npaBa Yy ApYyroro 4YenoBekKa;

6) TpyaoBOro BOCNUTaHUA:

- aKTMBHOE Yy4yacTMe B pELEeHUM MpaKTUYeCKMX 3adad (B paMKax CeMbM,
obpa3oBaTenbHOM OpraHu3aunM, ropoaa, Kpasl) TEXHONIOrMYECKOM W COLMabHOWM
HanpaBNEHHOCTU, TPEBYIOLWMX B TOM YMCTE U DU3NYECKMX 3HAHUN;

* UHTEpPEC K NPaKTUYECKOMY U3YUYeHUO Npodeccuii, CBA3aHHbIX C pU3MKON;

7) 3KOJIOrM4EeCcKoro BOCnMTaHus:

- OPUMEHTaUMsl Ha NPUMEHEHNE PU3MUECKUX 3HAHWUI AN pelleHus 3aaad B obnactu
OKpY)KaloLen cpeabl, NIaHMPOBAHMS MOCTYNMKOB W  OLEHKM WX BO3MOXHbIX
MoCNeacTBUI ANsl OKPY>XatoLen cpeapl;



e - OCO3HaHWe TrN06anbHOr0 XapaKTepa 3KOMOrMYyecknx npobneMm w nyTem ux
pelueHuns;

e 8) ajpanTauuMm K U3MEHSIOWMUMCA YC/I0OBUSM COLMANIbHOW M MPUPOAHON
cpepbl:

e - MOTPEBHOCTb BO B3aUMOAEWCTBMM MPU BbINOJIHEHUN WUCCNEAOBAHMN U MPOEKTOB
(U3MYECKON HaNpPaBIEHHOCTM, OTKPLITOCTb OMbITY U 3HAHUAM APYruX;

e - MOBLILIEHNE YPOBHS CBOEN KOMMETEHTHOCTM Yepe3 NPaKTUYECKYHO AESTENbHOCTD;

e - MOTPebHOCTb B (DOPMUPOBAHWMM HOBLIX 3HaHWM, B TOM unucne ¢OopMyIMpoBaTb
naen, NOHATUSA, rMNoTe3bl 0 HU3NYECKMX 0OBEKTAX U SIBNIEHUSIX;

e - OCO3HaHWe AeVUUTOB COOCTBEHHbLIX 3HAHWM WM KOMMETEHTHOCTEM B obnactu
pu3nku;

e - MNIAHNPOBAHME CBOErO Pa3BUTUSA B NPUOOBPETEHNN HOBBIX (PU3NUECKUX 3HAHUN;

e - CTPEMJIEHWE aHaNM3MpOBaTb M BbIABNATb B3aMMOCBA3M MpUpoAbl, oblecTBa U
3KOHOMMKW, B TOM YMC/IE C UCMOMNb30BAHMEM (PUBNUECKUX 3HAHWUNA;

e - OLEHKa CBOMX AEUCTBUM C YYETOM BMSHMS Ha OKPYXKAIOLLYO cpeay, BO3MOXHbIX
rnobanbHbIX NOCIEACTBUN.

METAMNPEAMETHDIE PE3VYJIbTATbDI

B pe3ynbTate ocBOEHMS nporpammbl Mo u3MKe Ha YpOBHE OCHOBHOMO obuiero
obpasoBaHuMsa y obyvatrowerocs 6yayT  chopMMpOBaHbl  MeTanpeAMeTHble
pe3ynbTaThbl, BK/OYalOWME MNO3HABATENbHbIE YHMBEpPCASbHbIE Y4yebHble AENCTBUS,
KOMMYHWKaTUBHbIE YHMBEPCa/bHble y4ebHble AENCTBUSA, PEryNSaTUBHbIE YHUBEPCASIbHbIE
yuyebHble AeNCTBUS.

Mo3HaBaTesbHble YHUBEpPCaJibHble yYebHble AelCTBUSA

Bba3oBble noruyeckune Aencrems:

e BbISIB/NSATb M XapaKTEPM30BaTb CYLLECTBEHHbIE NPU3HAKN 0OBLEKTOB (SIBNEHMN);

e YCTaHaBNMBaTb CYLUECTBEHHbIA MpPU3HAK KnaccuduKauum, OCHOBaHWUS ANs
0606LeHns 1 cpaBHEHUS;

e BbISIBNATb 3aKOHOMEPHOCTU W MNPOTMBOPEYUs B paccMaTpuBaeMblxX dakTax,
AaHHbIX U HabNoAEHUSX, OTHOCALLMXCA K (DU3MYECKUM SIBNIEHUSIM;

e BbISIBAATb MPUYNHHO--CNEACTBEHHbIE CBSI3M MPU  U3YyYeHUU  (PU3NYECKUX
SIBMIEHUA M MNPOLECCOB, AenaTb BbIBOAbI C WCMONb30BaHNEM AeAYyKTUBHBIX M
MHOYKTUBHbIX  YMO3aK/IOYEHMIN, BbliABUraTb rUMNOTE3bl O B3aMMOCBA3SIX
(PU3NYECKMX BENNYMH;

e CaMOCTOSITENIbHO BbIGMpPATb CNOCO6 peleHus y4yebHon ¢u3nyeckon 3aaauu
(cpaBHeEHWe HeCKOSbKMX BapuaHTOB peLueHusi, Bblbop Hambonee noaxoasiero
C YY4ETOM CaMOCTOSTENBbHO BblAENEHHbIX KpUTEpPUEB).

BasoBble uccnenoBaTesibCKue AenCTBUS:

e 1CMOSb30BaTb BOMPOCHI KaK UCCNEeA0BATENbCKUM MHCTPYMEHT MO3HAHWS;

e pOBOAWTL MO CAMOCTOATENIbHO COCTABMIEHHOMY MM@HY OMbIT, HEC/TOXHbIM
(pn3nyeckmin akcnepuMeHT, HebonbLIoe nccneaoBaHe MGU3MYECKOrO SIBNEHNS;



OLIEHMBaTb Ha NMPUMEHUMOCTb U JOCTOBEPHOCTb MHMOPMAaLMIO, MOSTYYEHHYIO B
XOA€E MUCCNeaoBaHUs UM SKCMEPUMEHTA;

caMocTosTeNIbHO (hopMynMpoBaTb 0606LLEHNS M BbIBOAbI MO  pe3ynbTaTaM
NpoBeAEHHOrO HAbMOAEHUS, OMNbITa, UCCNEeAoBaHMS;

NMPOrHO3MpPOBaTb BO3MOXHOE AasbHelllee pa3BuTue GprU3nUYECcKMx NpoLeccos, a
TaKXe BblABMraTb MPeAnosioXeHnss 06 MX PasBUTUM B HOBbIX YCOBUSX U
KOHTEKCTax.

Pa6oTa c nuidopmaumeit:

MPUMEHSITb Pa3fINYHble METOAbl, WHCTPYMEHTbI M 3anpocbl MpU MOUCKE U
oTbope MHGOPMAUMM WAN  AaHHBIX C  YYETOM MpEeasioXXEHHON y4ebHOoM
usmyeckon 3agauu;

aHanM3npoBaTb, CUCTEMATM3NPOBATb M WHTEpPnpeTMpoBaTb MHQOpPMaUMIO
Pa3fIMYHbIX BUAOB M (POPM NpeacTaBnieHuns;

CaMOCTOSITENIbHO ~ BblbMpaTb  onTMManbHyio  dopMy  npeacTaBneHus
NHGOPMaUMM N UANKOCTPUPOBATb PeLlaeMble 3a4ayunm HECNOXHbIMU CXeMaMy,
AnarpaMmMamMp, HOM rpadmkomn n nx KOMBMHaUMUSMK.

KoMMyHMKaTHMBHbIE YHMBeEpCasibHble yuebHble AedCTBusN:

B xoae obcyxaeHns yyebHoro matepmana, pesynbtaToB nabopaTopHbix paboT
M NPOEKTOB 3adaBaTb BOMPOCbI MO CYyWECTBY O0OCy>XAaeMoW TeMbl MU
BbICKa3blBaTb WAEWN, HALENEHHbIE HA peleHne 3aJauv W NoAAEpP)KAHME
6naroxenatenbHOCTU 06LLEHNS;

COMOCTaBNSATb CBOM CYXXAEHUSI C CYXAEHUSIMM APYruX YYaCcTHUKOB Auanora,
06HapyX1BaTb pa3finume 1 CXOACTBO MO3ULINIA;

BblpaXXaTb CBOK TOYKY 3PEHMUS B YCTHbIX M MMCbMEHHbIX TEKCTAX;

nybnnyHo npeactaBnsATb pe3ynbTaTbl BbIMNOAHEHHONO (HU3MYECKOro OnMbITa
(3kcnepuMeHTa, nccnegoBaHus, NPoeKTa);

MOHMMATb W WCMOMb30BaTb MNPEMMYLLECTBA KOMAHAHOM W WHAMBUAYANbHOM
paboTbl NPU peLLIEHNN KOHKPETHOW (hr3NYecKor nNpobemsl;

MPUHUMATb LeIM COBMECTHOW AEeATENIbHOCTN, OPraHM30BbIBaTb AENUCTBUS MO e
JOCTVDKEHWUIO: pacnpenensaTb ponau, o6cyaaTb MpoUeccbl U pe3ynbTaThl
COBMECTHOM paboTbl, 0606L1aTh MHEHUSI HECKONTbKUX NIOAEN;

BbIMNONHSATb CBOK 4acCTb paboTbl, AOCTMrasi KadeCTBEHHOro pesynbTaTa Mo
CBOEMY HarpaB/IEHUIO M KOOPAMHUPYS CBOM AEWUCTBUSI C APYrMMW YjieHaMu
KOMaHAbl;

OLIEHMBATb Ka4yeCcTBO CBOEro BK/ada B OOWWMA NPOAYKT MO KpUTEPUSIM,
CaMOCTOSITENbHO CHOPMYNMPOBAHHBLIM YYaCTHUKaMMN B3aUMOAENCTBUS.

PerynsatuBHble YHUBEpCaJibHble ytle6|-|b|e AencTBus

CamoopraHusaumsa:

BbISIBNSATb NPO6/IEMbl B XXM3HEHHbIX W YyYeBHbIX CUTyauumsix, Tpebytowmx ans
pelleHns GU3NYECKMUX 3HaHWUI;



OPUEHTUPOBATLCA B Pas/IMYHbIX  NoAXoAax  NPUHSATUS peLleHni
(vHAMBMAYaNbHOE, MNPUHATUE PpEWIEHUS B TPynne, MPUHSATME PeLUEHUN
rpynnon);

CaMOCTOSITENIbHO COCTaBNATb a/rOpUTM peleHnss U3NYECKOM 3afayn unu
nNaHa WuccnegoBaHMsi C YYETOM  UMEIOLIMXCS PecypcoB M COBCTBEHHbIX
BO3MOXHOCTEW, apryMEeHTMPOBaTb NpeasiaraemMble BapuaHTbl PELLEHWNN;

Aenatb Bbl6op 1 6paTb OTBETCTBEHHOCTb 3a pELLEHME.

CaMOKOHTPO/1b, SMOLIMOHAJIbHbINA UHTEJJIEKT:

[aBaTb A[IEKBATHYIO OLIEHKY CUTyaUuM M npeanaratb niaH eé 3aMeHeHus;
0ObACHATbL  MPUYMHBLI  AOCTMXKEHUS (HemoCTUXEHNS) pe3ynbTaToB
AEeATENbHOCTM, AaBaTb OLEHKY NPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTMBbI B AeATENbHOCTb (B TOM 4MUCNe B XOA BbIMOSIHEHUS
(M3NYECKOro MCCneaoBaHUS UM MPOEKTa) Ha OCHOBE HOBbLIX OBCTOSITENLCTB,
M3MEHMBLLUMXCS CUTYALIMIN, YCTAHOBNEHHBIX OLUMOOK, BO3HMKLUMUX TPYAHOCTEN;
OLIEHMBaTb COOTBETCTBUE pe3y/bTaTa LM U YCIIOBUSIM;

CTaBUTb cebs Ha MeCTo ApPYroro YenoBeka B XO4e Criopa WM AWCKYCCUM Ha
HAY4HYIO TEMY, MOHMMATb MOTUBbI, HAMEPEHUS U NTOMUKY [APYroro;

Npu3HaBaTb CBOE MPaBO Ha OLWMOKY MpU peLleHnn GU3MYeckux 3agad Wim B
YTBEPXAEHUAX HA HAy4Hble TEMbI M TaKOe Xe NPaBo ApYyroro.

NMPEAMETHDIE PE3VJIbTATbDI

K kOHLy 0b6y4yeHuss B 7 KJlacce NpeaMeTHble pe3ynbTaThl Ha 63a30BOM YpOBHE
AO/MKHbI OTPaXaTb ChOPMUPOBAHHOCTb Y OBYYAIOLLMXCS YMEHWIA:

MCNONb30BaTb MOHATUS: (DM3NYECKME U XUMUYECKME SBEHWs, HabntogeHue,
3KCNEPUMEHT, MOAEeNb, TUMnoTe3a, eauMHULbl (U3NYECKUX BENNYMH, aToM,
MONEKyfa, arperatHble  COCTOsiHMSI  BewectBa  (TBEpAOE,  XXMAKOE,
razoobpasHoe), MexaHudeckoe [ABuKeHne (paBHOMEPHOE, HepaBHOMEPHOE,
NPSIMO/IMHENHOE), TpPaeKTopus, paBHOAENCTBYOWaAs cuna, aAedopmaums
(ynpyras, nnactmyeckas), HeBECOMOCTb, COObLLAtOLLMECs COCYAbl;

pasnuuatb aBneHns (aMddysnsa, Tennosoe ABWMKEHWE 4YacTul BelecTBa,
paBHOMEPHOE  [ABWXXEHUE, HepaBHOMEpPHOE  ABWXXEHMUE, nHepums,
B3aMMOAENCTBME Tes, paBHOBeCMe TBEPAbIX Ten C 3aKpennéHHOM OCbio
BpalLEeHUs, nepedada [aBneHus TBEPAbIMUA Tenamu, XWUAKOCTSMU U ra3amu,
atMocdhepHoe AaBfeHve, MfaBaHWe Ten, MNPEeBPaLleHUs  MeXaHWYeCKOoM
SHEPrnM) MO OMUCAHWUID MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX AaHHOE (DU3NYECKOE SBIIEHNUE;

pacno3HaBaTb NPOSIBNIEHNE M3YYEHHbIX (U3NYECKMX SIBJIEHUA B OKPYXKaloLLeM
MUpPE, B TOM 4uncne uanyeckme SIBNEHUSI B NPUPOAE: MPUMEPHI ABUXKEHUS C
Pa3INYHbIMM CKOPOCTSIMM B XXMBOM W HEXMBOW NpUpoae, AEUCTBUE CUNbl
TPEeHWs1 B NpUpPOAE M TEXHUKE, BANSHWE aTMOCHEPHOrO AAB/IEHMS Ha >XMBOW
OpraHv3M, nnaBaHuWe pblb, pblyarM B Tene YenoBeka, NMpu 3TOM MepeBoAUTb
NpaKTUYECKYl0 3afayy B Y4yebHyl0, BblAENSTb CyLLECTBEHHbIE CBOMCTBA
(NpU3HaKM) PU3NYECKUX SIBNIEHUN;



OMMUCbIBaTb M3y4YeHHbIE CBOMCTBA TeNn M (PU3MYECKME SIBNEHMSI, WCMOMb3YS
usmyeckne BennuuHbl (Macca, 06bEM, NMOTHOCTb BeLEeCTBa, BpeMsl, MyTb,
CKOPOCTb, CpeaHsIsi CKOPOCTb, CUla YNpYyrocTy, Cuia TSXKeCTU, BEC Tena, cuna
TpeHus, AaBneHve (TBEpAOro Tena, XXWAKOCTW, ra3a), BblTa/kMBaOLWas cuna,
MexaHun4eckas paboTa, MOLHOCTb, MaeYO CUbl, MOMEHT CWU/bl, KO3MULUNEHT
MOMIE3HOM0 AEWUCTBUSI MEXAHU3MOB, KMHETMYECKAsl U MOTEHUMANbHAa 3Heprus),
Npu OMUCaHWM MpaBWIbHO TPAKTOBaTb (PU3NYECKUA CMbICST MCMONb3yeMbIX
BE/IMYMH, WMX O6O3HAYeHWss W eanHUUbl (PU3MYECKUX BENNYMH, HaXoAUTb
opMynbl, CBSi3blBaOWME AaHHYIO (U3MYECKYIO BEIMYMHY C  ApYrMMuM
BE/IMYMHAMMK, CTPOUTb TpacMKM M3YyYEHHbIX 3aBUCUMOCTEN  (PUNYECKUX
BE/TUYMH;

XapaKTepr30BaTb CBOWCTBA Tes, MPU3NMYECKME SIBIEHMSI U NMPOLIECCHI, UCMOMb3YS
npaBuna cnoXxenus cun (BAONb OAHOM MpsiMOM), 3akoH lyka, 3akoH [Mackans,
3aKOH ApxuMeaa, NpaBWIO paBHOBeCUS pblyara (6510ka), «3010Toe MpaBuIo»
MEXaAHWMKM, 3aKOH COXPaHEHWSI MeXaHWYEeCKOM 3SHepruu, npu 3TOM AaBaTb
CNOBECHYIO (POPMYNMPOBKY 3akOHa M 3anucbliBaTb €ro MaTeMaTuyeckoe
BblpaXXeHWe;

06bSCHATL M3NYecKme sIBNEHNS, NPOLECCHl U CBOWCTBA Tes, B TOM YUCIE M B
KOHTEKCTE CUTyauui NpaKTUKO-OPMEHTUPOBAHHOIO XapakTepa: BbiSIBNATb
NPUYMHHO--CNIEACTBEHHbIE CBSA3M, CTPOUTb 0OBbACHEHME M3 1-2 NOrMYecKkmx
lUaroB C OMopoM Ha 1-2 W3y4yeHHbIX CBOMCTBA (PU3MUECKUX SIBIEHMN,
(PU3MYECKMX 3aKOHa MM 3aKOHOMEPHOCTY;

pewaTb pacyéTHble 3agaum B 1-2 OenCTBUSA, MCMOMb3Ys 3aKOHbI U (OpMyIbl,
cBsi3blBaoWwme U3NYECKME BENNYMHBI: HA OCHOBE aHasM3a YC/I0BMS 3afayu
3anucbiBaTb KpaTKOE YC/IOBME, MOACTaBNATb (U3MYECKME BENMUYMHBI B
dbopMynbl M NpoOBOAMTbL  Pacyé€Tbl, HaxoAWTb  CMPaBOYHbIE  AAHHbIE,
HeobXxoanMble ANSi pelleHns 3afay, OUEHMBATb PEeaIMCTUYHOCTb MOMYyYEHHOW
(bun3nyeckon BENMUMHBI;

pacno3HaBaTb NPob6/eMbl, KOTOPbIE MOXHO PELNTb MPU MOMOLLM (PUINYECKUX
METOAOB, B ONUCAHWUM UCCNEA0BaHUS BblAENSTb NPOBEPSEMOE NPEANOSIOXKEHNE
(rvnoTe3y), pasnuyatb WM UHTEPNPETMPOBAaTb MOJIYYEHHLIN  PE3ysbTaT,
HaxoAuTb OLIMOKM B XOAe OnbiTa, AeNaTb BbIBOAbI MO €ro pesynbraTtaM;
MNPOBOAUTb OMbITbl MO HAbNOAEHUIO DU3NYECKUX SIBNEHWUN UNN (PUSNYECKUX
CBOWCTB Ten: opMynnpoBaTb MNPOBEpPSiEMble NPEANOSIOXEHUs!, cobupaTb
YCTaHOBKY M3 NpeasioXXeHHOro 060pyAoBaHMsl, 3anucbiBaTb XO4 OMbiTa U
(opMynnpoBaTb BbIBOAbI;

BbINOMHATL MpPsIMble U3MEPEHWUSI PACCTOSIHUSI, BPEMEHW, Macchl Tena, 06béMa,
CUnbl U TEMNEPATYPbl C UCMOMb30BaHWEM aHanoroBbIX U LMGPOBLIX NPUGOPOB,
3anucbiBaTb MNOKasaHus NpubopoB C YYETOM 3agaHHOM  abConOTHOWM
MOrpeLHOCTN N3MEPEHWUM;

NpoBOAUTbL WMCCNEeAOBaHWE 3aBUCMMOCTM OAHOW (DU3NYECKON BENMYMHBI OT
APYroM C  WCMONb30BAaHWEM MPSIMbIX  M3MEPEHUN  (3aBMCMMOCTU  MyTU
PaBHOMEPHO ABWXYLLEroCs Tena OT BPEMEHM ABWXEHMSI Tena, CWibl TPEeHUs
CKONMbXEHMUs OT Beca Tena, KayectBa 06paboTKM MNOBEPXHOCTENW Ten U



HE3aBUCMMOCTU CUSIbl TPEHUS OT MOWaAM COMPUKOCHOBEHMS Ten, Cuibl
yrnpyroctu OT YA/MHEHMSI MNPYXWHbI, BbITa/IKMBAOWEN cuibl OT 06bEMa
MOrPY>XEHHOM YacTu Tena M OT MJIOTHOCTU XMAKOCTWU, €€ He3aBMCMMOCTU OT
MIOTHOCTU Tena, OT [NybuHbl, Ha KOTOPYK MOrpyXXeHO Teno, YCI0BUK
nnaBaHWs Ten, YCIOBMM paBHOBECMS pbldara M 6110KkOB), y4acTBOBaTb B
N1aHMpOBaHMKN y4yebHOro mnccneaoBaHus, cobvpaTb YCTAHOBKY WM BbIMOSHATH
M3MepeHns, cneays NpeanoXXeHHOMY MaHy, QuUKcMpoBaTb pesynbTaThl
NOSIyYEHHOM 3aBUCMMOCTU (DU3NYECKMX BEMUMH B BMAE MNPEANOXKEHHbIX
Tabnuy 1 rpadukos, AenaTb BbIBOAbI NO pe3ynbTaTaM UCCNeaoBaHus;
NPOBOAUTbL  KOCBEHHblE  M3MEpeHust  (U3nMYecknx BennumH  (MIOTHOCTb
BELLUECTBA XXMAKOCTU M TBEPAOro Tena, cuia TPEHWUS! CKOMBbXEHWSI, AaBMEHME
BO34yXa, BbITa/KMBAOLWAA CUIa, AEWACTBYIOLWAA Ha MOrpPy>XEHHOE B XXMAKOCTb
Teno, Ko3(@UUMEHT NOME3HOr0 AEUCTBMS MNPOCTbIX MEXaHM3MOB), Cneays
NPeanoXeHHON  MHCTPYKUMWM: MpU  BbIMNOSIHEHUM  M3MEpPEHM  cobupaTtb
3KCNEPUMEHTASIbHYHO YCTAaHOBKY M BbIYUCISATb 3HAYEHME NCKOMOW BENNYMHDI;
cobnopgatb nNpaBuna TexHWkM 6e3omacHOCTM npu paboTe C nabopaTopHbIM
obopyaoBaHuem;

yKa3blBaTb NMPUHLUMMbLI AEACTBUS NPUOOPOB N TEXHUYECKUX YCTPOMCTB: BECHI,
TEepMOMETp, [AMHAMOMETP, cooblarowmecs cocyabl, 6apoMeTp, pblyar,
MOABWXXHBIA 1 HEMNOABWXKHBIN 6/10K, HAaK/IOHHAs! MOCKOCTb;

XapaKTep130BaTb MPUHUMMNLI AENCTBUS M3YYEHHbIX NMPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha MX onMcaHus (B TOM YMCe: MOALUMIHUKK, YCTPOMUCTBO
BOAOMPOBOAA, MAPaBANYECKMI MpPECcc, MaHOMETP, BbICOTOMEP, MOPLUHEBOW
HacoC, apeoMeTp), UCMOoNb3ysl 3HaHWUS O CBOMCTBAX (PU3NYECKUX SBNEHUA U
HeobxoamMble huan4eckmne 3aKOHbl U 3aKOHOMEPHOCTH;

NpvBOAUTL MpUMepbl (HAaXOAMTb MHQOPMaUMIo O NpuMepax) MpPaKTUYEeCcKoro
MCNONb30BaHWUA  (PU3MYECKMX 3HAHWA B  MOBCEAHEBHOW XW3HW  ANS
obecneyeHns 6e3onacHoCTN Npu obpallueHun € NpubopaMm N TEXHUYECKUMM
YCTPOMCTBAMM, COXPaHEHWUSI 340POBbsSl M COGMIOAEHUS HOPM 3KOSIOMMYECKOro
MOBEAEHUSI B OKPY>KatoLLEN cpeae;

OCYLLECTBNSATb OTOOP UCTOYHUKOB MHOpMaumm B IHTEpHETE B COOTBETCTBUM C
3a[laHHbIM MOWMCKOBLIM 3aMpOCOM, Ha OCHOBE MMEIOLWMXCS 3HAHUN U MYTEM
CPaBHEHWUS1  Pa3/INYHbIX WUCTOYHWMKOB BbLIAENSATb  WMHGOpPMaUMO, KOTOpas
SIBNSIETCS NPOTUBOPEUNBON MM MOXKET BblTb HEAOCTOBEPHOW;

MCNONb30BaTb MPWU BbIMOMHEHUM Y4YEOHbIX 3adaHUA  HayYHO--MOMNYNSPHYHO
nuTepaTtypy (U3MYECKOro COoAepXXaHWusi, CrpaBOYHble MaTepuanbl, Pecypchbl
ceth  WHTepHeT, Bnagetb  MNpuUEMaMM  KOHCMEKTUPOBAHMUA  TEKCTa,
npeobpasoBaHns NHGOPMaLIMKN U3 OAHON 3HAKOBOM CUCTEMbI B APYryto;
co3gaBaTb COOCTBEHHblE KpaTKME MUCbMEHHbIE W YCTHble COO6LEHMS Ha
OCHOBe 2—3 UCTOYHMKOB MHOPMaLIMK (PU3NYECKOrO COAEPKaHNUS, B TOM Uncne
nybnnyHoO aenaTb KpaTkve CoobLleHns O pesynbTaTax NPOEeKTOB MK YYebHbIX
nccneaoBaHWM, NpU 3TOM FPaMOTHO WMCMOSb30BaTh M3YYEHHbIA MOHSATUNHBIN
annapat Kypca u13nKK, CONpoBOXAaTb BbICTYM/IEHNE Npe3eHTaumMen;



MNPy  BbIMNOMHEHUN Y4ebHbIX MPOEKTOB W UCCNEAOBaHWA  pacnpeaensTb
0653aHHOCTU B rpynne B COOTBETCTBUM C MOCTaBNEHHbIMU 3aAavyaMu, CNeanTb
3a BbIMOSIHEHMEM MNaHA AENCTBUM, aIEKBATHO OLIEHMBATb COBCTBEHHBIN BKIAA
B [I€STENbHOCTb TPYnnbl, BbICTPanBaTb KOMMYHMKATMBHOE B3aMMOAEWCTBUE,
YUUTbIBasi MHEHUE OKPY)KatoLLUX.

K KOHUy obyyeHuns B 8 Kiacce npeaMeTHble pe3y/bTaTbl HA 6a30BOM YpOBHE
AOMKHbI 0OTPaXaTb CHOPMUPOBAHHOCTb Y 0BYUAIOLLIMXCS YMEHMIA:

MCMoNb30BaTb MOHSATMSA: Macca M pa3Mepbl MOMEKYS, TEMNJI0BOE ABWMKEHMWE
aTOMOB M MOJIEKYN, arperaTHble COCTOSIHUSA BELLEeCTBa, KpUCTannyeckue u
aMopdHble Tena, HaCbIWEHHbIM M HEHACbIWEHHbIM nap, BAAXHOCTb BO3AYXa,
TeMnepaTypa, BHYTPEHHSI 3HEprusi, TENJOBOM ABWUraTeNb, 3/1EMEHTapHbIV
3M1EKTPUYECKUIA 3apad, SNEeKTPUYecKoe nose, MPOBOAHWKUA W AMINEKTPUKM,
MOCTOSIHHbIA 3NTEKTPUYECKMI TOK, MarHMTHOE MONE;

pasnuMyaTtb SBNeHuMs (TEnnoBOEe paclIMpeHne W OkaTve, Tenaonepeaaqa,
TEN/IOBOE PaBHOBECME, CMauMBaHWE, KanWsipHble SBEHWS, WCNapeHue,
KOHAEHCauusl, nnaBneHue, Kpuctannmsaums (OTBEpAEBaHME), KUMEHMe,
Tennonepeaaya (TennonpoBOAHOCTb, KOHBEKUMS, M3/TyYEHUE), SNeKTpuU3aums
Ten, B3aMMOAENCTBME 3apsiAoB, AEWCTBUSI 3MEKTPUYECKOr0 TOKa, KOPOTKOE
3aMblKaHne, B3aMMOAENCTBME MarHUTOB, AEUCTBME MarHMTHOrO Monas Ha
MPOBOAHMK C TOKOM, 3/IEKTPOMArHWTHass WHAYKUMS) MO OMUCAHWUID KX
XapaKTEepPHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLIMX AaHHOE
usmnyeckoe aBneHue;

pacno3HaBaTb NPOSIBNIEHNE M3YYEHHbIX (DU3NYECKMX SIBMIEHUA B OKPYXXaloLLeM
MUpEe, B TOM u4ucne u3nyeckme sIBNeHWS B NPUPOAE: MOBEPXHOCTHOE
HaTshKeHME M KanWnsipHble SBMEHMSI B MPUpoAe, KPUCTanibl B MPUPOAE,
nsnyyenne ConHua, 3amep3aHuMe BOAOEMOB, Mopckue 6pusbl, obpasoBaHue
poCbl, TyMaHa, MWHes,, CHera, D3NEeKTpUYECKME S$BNEHMS B aTMocdepe,
3M1EKTPUYECTBO XMUBbIX OPraHM3MOB, MarHUTHOE nosne 3eMnun, Apeind nontocos,
pOfib MarHWTHOrO MOAS AN XWU3HU Ha 3emne, NOJISIpPHOE CUsiHWE, NpU 3TOM
NepeBOAUTb MPAKTUYECKYKD 3agadyy B YYebHylo, BbIAENSATb CYLECTBEHHbIE
cBovCTBa (MpU3HaKmM) PU3NUECKNX SABNEHWUN;

OMMUCbIBaTb M3Y4YEHHbIE CBOMCTBA TeN U (U3MYECKUE SIBNIEHMUSI, WUCMOMb3YS
usnyeckme BenuuMHbl (TeMnepaTypa, BHYTPEHHSISI 3HEprusi, KoJM4ecTBo
TEeNnOoThl, yAenbHas TEMIOEMKOCTb BELEeCTBa, YAeNbHash TennioTa NnaBfeHus,
yaenbHasi Tennota napoobpa3oBaHus, yaenbHas TenaoTa CropaHus TOMMBa,
KO3(PUUMEHT MONE3HOro [AENCTBMS TEMMIOBOM MalUMHbLI, OTHOCUTEsbHas
BNaXXHOCTb BO3AyXa, 3NEKTPUYECKUA 3apsifl, CuNa TOKa, 3MeKTpUYecKoe
HanpsbkeHne, CONPOTUBMIEHME MNPOBOAHWKA, YAENbHOE  COMpPOTUB/IEHME
BewecTBa, paboTta M MOLWMHOCTb 3MEKTPUYECKOro ToKa), NpWU  OnMMcaHuu
NpaBWIbHO TPaKTOBaTb (PU3MYECKUMA  CMbICT  UCMOJSIb3YEMbIX  BEUYMH,
0b03HaueHnss 1 eauvHuubl  GU3MYECKUX BeNWYMH, HaxoauTb (OopMynbl,
CBSA3bIBAOWME [aHHYIO (DU3NYECKYID BENUYMHY C APYTMMKU  BENNYMHAMM,
CTPOUTb FPahUKN U3YyYEHHBIX 3aBUCUMOCTEN (DU3NYECKMX BESTUYMH;



XapaKTepu3oBaTb CBOMCTBA Tes, (hn3nyeckme sBfeHns1 U NpoLecchl, NCNOb3ys
OCHOBHbIE  MOMOXEHUSI  MONEKYNSPHO--KMHETUYECKON  TEOPUM  CTPOEHUS
BeLEeCTBa, NPVHUMN Cynepno3vuumn nonen (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHeHus 3apsiga, 3akoH OMa ana yyacTka uenu, 3akoH [xoyns—JleHua,
3aKOH COXpPAHEHWsI SHepruu, npyv 3TOM AaBaTb CNOBECHYH (OPMYINPOBKY
3aKOHA W 3anucbiBaTb €ro MaTeEMaTUYECKOE BblpaXeHNe;

06bACHATL PU3MYecKme NpoLecchl U CBOWCTBA TeN, B TOM YNC/IE U B KOHTEKCTE
CUTyaLui NPaKTUKO-OPUEHTUPOBAHHOIMO XapakTtepa: BbISBNSATb
NPUYNHHO-CNEACTBEHHbIE CBA3W, CTPOUTb 06bACHEHME M3 1-2 NOrMyecKux
lWaroB C OMOpoM Ha 1-2 W3y4yeHHbIX CBOMCTBA (PU3MYECKUX SIBNIEHUA,
(U3NYECKNX 3aKOHOB MM 3aKOHOMEPHOCTEN;

pewwaTb pacyéTHble 3afauv B 2—3 AEUCTBMS, UCMOMb3Ys 3aKOHbl U (POpMy”bl,
CBA3bIBAKOWME (PUBNYECKME BEIMYMHBI: Ha OCHOBE aHanmsa YCoBWUS 3aauu
3anucblBaTb KpaTKoe YCO0BWE, BbISBNSATb HEAOCTATOK AAHHbIX ANS pelleHust
3a4aun, BblbUpaTb 3akoHbl M (OpMynbl, Heobxoaumble AN e€ pelleHus,
NpoOBOAUTbL PacyéTbl W CpaBHMBATb MOJlyYEHHOE 3HayveHue U3NYECKon
BE/IMYMHbI C N3BECTHbIMU AAHHbIMYU;

pacno3HaBaTb Npo6neMbl, KOTOPble MOXHO pewnTb NPy NOMOLM HU3NYECKNX
METOAO0B, WCMNOMb3ys OMNuMCaHMe WCCNefoBaHWs, BblAENSATb MpoBepsieMoe
NpeanosioXkeHne,  OUEeHMBATb  MNPaBWILHOCTL  MoOpsiAka  MpoBefeHus
nccneaoBaHusl, Aenatb BbiBOAbI;

NPOBOAUTL OMbITbl MO HAbNOAEHUIO (DU3NYECKUX SIBNEHUN UAN PUINYECKMX
CBOWCTB Ten (KanunnspHble SBNEHUS, 3aBUCMMOCTb AaB/IEHNS BO34yXa OT €ro
06bEMa, TemnepaTypbl, CKOPOCTU nNpouecca OCTbIBAHUSA W HarpeBaHWs npu
M3Ny4yeHMM OT UBeTa u3ny4yatowen (nornowarolen) noBepxXHOCTH, CKOPOCTb
ncnapeHus BoAbl OT TeMmnepaTypbl XWMAKOCTM M naowaan e€ MnoBepXHOCTY,
SNeKTpusaums  Ten UM B3aMMOAEWCTBME  3MIEKTPUYECKMX  3apsfos,
B3aMMOAENCTBME MOCTOSIHHbIX MarHuMTOB, BM3yanm3auusi MarHWTHbIX MONen
MOCTOSIHHBIX MArHWTOB, AEWCTBMSI MarHUTHOrO MOJSIi Ha MPOBOAHMK C TOKOM,
CBOMCTBA 3/1IEKTPOMArHWTa, CBOMCTBA 3/IEKTPOABUraTeNsl MOCTOSIHHOrO TOKA):
opMynunpoBaTb MpoBepsieMble MPearnosioXeHnsi, cobupaTb YCTAHOBKY U3
NpeanoXxXeHHoro obopyaoBaHUsi, ONWUCbIBATb XO4 OnbiTa U (OPMYNNMpPoBaThb
BbIBOAbI;

BbIMOSHSATL MPSIMble  M3MEPEHUSt TeMnepaTypbl, OTHOCUTESIbHOW BIAXXHOCTK
BO3/lyxa, CUJIbl TOKA, HAaNpsH>XeHUsi C UCrosib30BaHNEM aHaNoroBbiX Npubopos u
AATYMKOB (PM3MYECKMX BESIMYMH, CPaBHUBATb Pe3y/bTaTbl M3MEPEHWI C YYETOM
3aAaHHOM abCoNOTHON MOrpeLHOCTY;

NpOBOAMTL MCCNEeAOBaHNE 3aBUCMMOCTM OAHOM (DU3NYECKON BEIMYMHBLI OT
APYroi C MCNOMb30BaHMEM MPSIMbIX U3MEPEHUI (3aBUCMMOCTb COMPOTUBIEHUS
NpoBOAHMKA OT €ro AJIvHbI, MN0WaAM MONEepevyHoOro CeYEHUs U YAEsNbHOro
COMpOTUBNEHNS BelecTBa MNPOBOAHMKA, CWAbl TOKA, waywero 4epes
NPOBOAHVK, oT Hanps>KeHNs Ha NpOBOAHWKE, nccnefoBaHve
NOCNeaoBaTENbHOrO M MapannenbHOro  CoOeaAvHEHWW  MPOBOAHWMKOB):
NAaHMPOBaTb UCCNefoBaHWe, cobupaTb YCTaHOBKY M BbINOMHATb WU3MEpPEHWs,



cnefyst NpeanoXeHHoMy nnaHy, UKCMpOBaTb pe3ysbTaTbl  MOTyYEHHOM
3aBUCMMOCTM B Buae Tabnuu wn rpadmkoB, AenaTb BbIBOAbI MO pe3ysbTaTtam
nccneaoBaHus;

NPOBOAUTb  KOCBEHHbIE  M3MepeHust  (Guanyecknx BenuumH  (yaenbHast
TEnNOEMKOCTb BELLECTBa, COMPOTMB/IEHME MPOBOAHWMKA, paboTa M MOLIHOCTb
3N1EKTPUYECKOro TOKa): naaHMpoBaThb N3MepeHus, cobupaTtb
9KCNEPUMEHTA/IbHYIO  YCTAHOBKY, Cneays MpPeasioXEHHOW WHCTPYKUMK, U
BbIYMCNATb 3HAYEHME BENNYUNHDI;

cobnoaatb nNpaBuna TexHWkM 6e3onacHocTM npu paboTe ¢ nabopaTopHbIM
obopyaoBaHuem;

XapaKTep130BaTb MPUHUMMNbI AENCTBUS U3YYEHHbIX MPUOOPOB M TEXHUYECKMX
YCTPOMCTB C OMOpOA Ha MX onucaHust (B TOM u4mCie: CMCTEMA OTOMEHUS
AOMOB, TUrpoMeTp, napoBas TypbuHa, amnepMmeTp, BOMLTMETP, CYETUMK
3/1EKTPUYECKON 3HEPrUW, 3NEKTPOOCBETUTENbHbIE NPUBOPLI, HarpeBaTesbHble
3neKTponpubopbI (npvMephl), 3M1eKTpUYEecKue npeaoxpaHuTenu,
3N1eKTPOMArHWUT, 3NeKTpoaBuraTeslb NOCTOSHHONO TOKA), UCMOMNb3ys 3HaHUS O
CBOWCTBAX  (M3NYECKMX  SBNEHUMA U HeobxoauMble  bM3nyeckue
3aKOHOMEPHOCTU;

pacno3HaBaTb NMPOCTblE TEXHUYECKUE YCTPOWUCTBA U U3MEPUTENbHbIE MPUOOPbI
MO CXeMaM W CXEMATMYHbIM pPUCYHKaM (XKMAKOCTHbIA TEPMOMETP, TEPMOC,
NCUXPOMETP, FUrPOMETP, ABWUraTe/lb BHYTPEHHEro CropaHwusi, 3MEKTPOCKOM,
peoCTaT), COCTaBNsATb CXEMbl 3/IEKTPUYECKMX LIENeN C MOCNeaoBaTeNbHbIM U
napanfienbHbiM COEANHEHWEM 3MIEMEHTOB, pa3fiMyasl YCNOBHble 0603HaYeHMs
3/1IEMEHTOB 3M1EKTPUYECKUX Lienen;

NpMBOANTb MpuMepbl (HaxoauTb WMHQOPMAUMIO O MpuMepax) MPaKTUYECKOro
MCNONb30BaHNUA  (PU3NYECKMX 3HAHWWA B MOBCEAHEBHOW XW3HW  ANs
obecneyeHns 6e3onacHoCTM Npu obpalweHun ¢ npubopamMm U TEXHUYECKMMMU
YCTPOMCTBAMM, COXpPaHEHWUSI 340POBbS M COGMOAEHUS HOPM 3KOSI0MMYEeCcKoro
MOBEAEHUSI B OKPY>KatoLLEN cpeae;

OCYLLEeCTBASATb NOUCK MHGOpMaumm dhurandeckoro coagepxaHust B NHTepHeTe,
Ha OCHOBE WMEWLWMXCH 3HAaHUA W MNYTEM CPaBHEHWUS AOMONHUTENbHbIX
MCTOYHMKOB BbIAENSATb MHOPMaLMIO, KOTOpas ABNSIETCS NPOTUBOPEUNBOMN UK
MOXET 6blTb HEAOCTOBEPHOW;

MCNONb30BaTb MPU  BbIMOMHEHUM Y4YEOHbIX 3adaHWA  HayYHO--MOMNYSPHYIO
nuTepaTtypy ¢u3MYeCcKoro coaepXXaHusi, CrnpaBOYHble MaTepuanbl, Pecypchbl
cetu  WHTepHeT, Bnagetb  MNpuEMaMM  KOHCMEKTUPOBAHWUS  TEKCTa,
npeobpa3oBaHnst MHOOPMaLMKN U3 OAHON 3HAKOBOW CUCTEMbI B APYrYIO;
co3faBaTb COOCTBEHHbIE NMMCbMEHHbIE U KpaTKMe YCTHble cooblueHusi, 0606Las
MHGPOPMALMIO U3 HECKOJIbKUX MCTOYHMKOB (DU3MYECKOr0o COAepXKaHusi, B TOM
ymcne ny6mMyHo npeacTaBnsiTb pe3ynbTaThl NPOEKTHOM Unm
NCCNeaoBaTeNbCkoM  AeSTeNbHOCTU, MpW  3TOM  FPaMOTHO  MCMOJb30BaTb
M3yYeHHbIA MOHATUMHLIM annapaT Kypca (pusmkmK, ConpoBoXaaTb BbICTYMIEHNE
npe3eHTauuen;



NpY BbINOMIHEHNM YUYEOHBIX NMPOEKTOB U MCCNeA0BaHMN (U3NYECKUX MPOLIECCOB
pacnpeaenstb 0653aHHOCTM B rpynrne B COOTBETCTBUM C MOCTAB/IEHHLIMU
3a/la4aMu, CNeanTb 3a BbINOJTHEHWMEM MNaHa AEUCTBUI U KOPPEKTUPOBATL €ro,
a/IeKBAaTHO OLEHMBaTb COOCTBEHHbIN BKMag B AEATENbHOCTb  IPynnbl,
BbICTPauBaTb KOMMYHMKATMBHOE B3aMMOAENCTBME, MpPOSIBNAS TOTOBHOCTb
pa3peLlaTtb KOHMANKTDI.

K koHUy 0bydyeHuss B 9 KJlacce npeaMeTHble pe3ynbTaThl Ha 63a30BOM YpOBHE
AOMKHbI 0OTPaXaTb CHOPMUPOBAHHOCTL Y 0BYUAIOLLIMXCS YMEHWIA:

MCMOMb30BaTb MOHATUSA: CUCTEMA OTCYETA, MaTepuanbHas TOYKa, TpaekTopus,
OTHOCUTENBbHOCTb  MEXaHU4YeCcKoro  ABWXKeHws, aedopmaums  (ynpyras,
nnacrTmyeckas), TPeHue, LEeHTPOCTPEMUTENIbHOE YCKOpPEHWE, HEBECOMOCTb U
neperpy3sku, UEeHTp TshkecTu, abconmioTHO TBEpAOEe Teno, UEHTP TSHKeCTu
TBEPAOro Tena, paBHOBECME, MexaHu4yeckue KonebaHus M BOJSIHbI, 3BYK,
MHbpa3ByK M yNbTpa3ByK,  IMEKTPOMAarHWTHbIE  BOMHbI,  LUKana
3NEKTPOMArHUTHbIX BOJH, CBET, 6AM30pyKOCTb M AanbHO30PKOCTb, CMEKTPbI
NCMYCKaHUS M MornoweHnsl, anbta-, 6eta- M ramma-usnyyeHus, M30TOMbl,
sepHas SHepreTuka;

pasnuyatb sBNeHns (paBHOMEPHOE W HepaBHOMEPHOE MPSAMOSIMHENHOE
ABWKEHWE, paBHOYCKOpPEHHOEe MpsIMOSIMHENHOe  ABWXeHue, cBoboaHoe
NafieHne Tes, paBHOMEPHOE ABMXKEHME MO OKPY>XXHOCTM, B3aUMOAENCTBME Ten,
pEeaKTMBHOE  [BMXEHMe, KonebaTenbHOe ABWMXeHue  (3aTyxalowme U
BbIHY)XZ€HHble KonebaHus), pe30HaHC, BOSIHOBOE [ABWXXEHWE, OTpaXKeHue
3ByKa, NPSMO/IMHEMHOE PacnpoCTpaHEHNE, OTPaXXEHWE U NPEIOM/IEHNE CBETa,
NOSIHOE BHYTPEHHee OTpaXeHue CBeTa, pasfnoxeHne 6enoro ceeta B CNeKTp U
CNOXEHNE  CMEeKTPaNbHbIX  LBETOB, AMCMEpPCUMsi CBETa, ECTECTBEHHas
PaAMOAKTUBHOCTb, BO3HWKHOBEHME JIMHENYATOro CrekTpa W3/yyeHusl) no
OMUCAHUIO MX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLMX
AaHHOe (DU3NYeCcKoe SBIEHUE;

pacrno3HaBaTb NPOSIBIEHNE M3YYEHHbIX (DU3NYECKMX SIBNIEHUI B OKPYXXAOLLEM
Mupe (B TOM uncne duanyeckne sIBNEHUS B NpupoAe: MpwWanBbl U OTINBSI,
aBwkeHne nnaHeT COMHEYHOM CUCTEMbl, PEeaKTUBHOE [ABWKEHME XKMBbIX
OpraHn3MoB, BOCMPUATME 3BYKOB XXMBOTHBIMU, 3€MIETPSICEHNE, CENCMMYECKne
BO/MHbI, LYHaMW, 3X0, LBETa TeJs, ONTUMYEeCKMe SBMIEHUS B NpUpoae,
buonornyeckoe AeWCTBME BUMAMMOIO, YNbTPAchMONETOBOrO M PEHTrEHOBCKOMO
M3MyYEHWUN, ECTECTBEHHbIN pPaAMOaKTUBHbLIM  (DOH, KOCMUYECKME  Nyuw,
PaAMoaKTUBHOE M3NTyYeHne NPUPOAHbBIX MUHEpPanoB, AEUCTBME PaAMOAKTUBHBIX
M3My4YeHU Ha OpraHuM3M 4YesioBeka), MpU 3TOM MEepeBOAUTb MPAKTUYECKYHO
3agadyy B y4yebHyl0, BblAENATb CyLWEeCTBEHHble CBOWCTBA  (MPW3HaKM)
busmyecknx aBneHui;

OMUCbIBaTb M3y4YeHHble CBOMCTBA Ten WU u3Mdeckme SBNeHWsl, MUCNONb3ys
du3nyeckne BenMUMHbI  (CpeaHsIs W MIHOBEHHasi CKOpPOCTb Tena npw
HEPaBHOMEPHOM [ABWXEHWM, YCKOpeHWe, repeMelleHne, MyTb, Yyriosas
CKOPOCTb, Cufa TPEeHusi, Ccuna YNpyroctn, cuna TSXKeCTH, YCKOpeHue
cBO60OAHOrO naaeHusi, BeC Tena, MMNybC TeNa, MMNYNbC CUIbl, MeEXaHNYeCcKas



pabota W MOWHOCTb, MNOTEHUManbHasl 3Heprusl Tena, MOAHATOro Haa
MOBEPXHOCTbIO  3eMNM, MOTEHUMANbHAs  SHEPrusl  OKATOW  MPYXWHbI,
KWHETMYEeCKasl 3Heprusl, NosiHas MexaHu4deckasl 3Heprusl, nepuoa v 4vacroTa
KonebaHuW, ANWHA BOJSHbI, POMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA,
nokasaTteflb MpenoMneHns cpedpl), NpU ONUCaHMU MNPaABWILHO TPaKTOBaTb
(pu3nyeckMn CMbICN WCMONb3YEMbIX BeENUMYMH, O0OO03HAYeHNs W  eanHUUbI
pu3nYeckMx BENNYMH, HaxoauUTb  (OpMysbl,  CBS3blBAlOWME  [AHHYIO
(pU3MYECKYIO0 BENNYMHY C APYrMMU BEIMYMHAMKN, CTPOUTbL rpacdUKn N3YUYEHHbIX
3aBUCUMOCTEN (PU3NYECKUX BESTUYUMH;

XapaKTepu30BaTb CBOMCTBA Tes, hu3nYecKne SBIeHNS U NPOLECChl, UCMONb3ys
3aKOH COXpaHeHuUsl 23SHEepruK, 3aKOH BCEMUPHOIO TAFOTEHMS, MPUHUMN
Cynepno3nuum Ccuna, NpUHUMN OTHOCUTENbHOCTM [anunes, 3akoHbl HblOTOHa,
3aKOH COXpPaHEeHUs MMMyfbCa, 3aKOHbl OTPAXEHWUS W MNPENoM/IeHUss CBETa,
3aKOHbl COXPaHEeHWs1 3apsif0BOr0 M MAacCOBOMO YMCen Npu siAEPHbIX peakuusix,
NpM 3TOM [aBaTb C/IOBECHYIO (POPMY/IMPOBKY 3aKOHA W 3anucbiBaTb €ro
MaTeMaTU4YECKOe BblpaXKeHne;

06BbACHATL (PU3nYeckmne NPoLECCHl U CBONCTBA TEN, B TOM YUC/IE U B KOHTEKCTE
CUTYaUMN NPaKTUKO-OPUEHTMPOBAHHOMO XapakTepa: BbISIBASTb MPUYMHHO--
CNeACTBEHHbIE CBSI3M, CTPOUTb O6bSCHeHMe M3 2—3 NOrn4YeckMX LWaroB C
ornopo Ha 2-3 M3y4YeHHbIX CBOMCTBA (PU3NYECKMX SIBNEHUW, (PU3NYECKMX
3aKOHOB WM 3aKOHOMEPHOCTEN;

pellaTb pacyéTHble 3aaaun (OnMpaloLMECs Ha CUCTEMY M3 2—3 ypaBHEHUN),
MCNONb3ys 3aKOHbI M (HOpPMyNbl, CBsI3blBalOLWME (PU3NYECKME BENNYUMHBI: Ha
OCHOBE aHanM3a YCNoBMSA 3afadn 3anucbiBaTb KpaTKOe YCNOBWE, BblSBNSATb
HegocTalwme WM M3bbITOYHblE AaHHble, BblOMpaTb 3aKOHbl M OPMYIbI,
HeobxoaMMble  ONs  peleHus, MnpoBoaAMTb  pacyéTbl W OUEHMBaTb
pPeanNCTUYHOCTb NOMYYEHHOMO 3HAYEHUS (PU3NYECKON BEUUMHDI;
pacno3HaBaTb NpobfnemMbl, KOTOpPblE MOXHO peLlunTb NpY NOMOLUKN (PU3NYECKNX
METOAO0B, WCMNOMb3ys OMNuMCaHMe WCCNefoBaHWs, BblAENSTb MpoBepsieMoe
NpeanosioXXeHnwe,  OueHMBaTb  NPaBWIbHOCTb  MOpsiAKa  NPOBEAEHUS
nccneaoBaHusl, Aenatb BbiBOAbI, MHTEPNPETMPOBATL Pe3ynbTaThl HabnoaeHui
N ONbITOB;

NPOBOAUTL OMbITbl MO HAbMOAEHUIO (DU3NYECKUX SIBNEHUN UNN (PUINYECKUX
CBOWCTB Ten (M3y4yeHMe BTOPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHeHUs
SHEpPrun, 3aBMCUMOCTb Nepuoaa KonebaHun Npy>XMHHOMO MasiTHMKA OT MaccChl
rpy3a W >KECTKOCTM MPYXXWHbl W HE3aBUCMMOCTb OT aMnuMTyAbl MasblX
KonebaHu, NpsIMONIMHENHOE pacrnpOCTpaHEHUE CBETa, pasnoXeHue 6enoro
CBETA B CMEKTP, M3y4yeHMe CBOMCTB M300paxkeHWs B MJIOCKOM 3epKane u
CBOWCTB M306paxkeHusi npeaMeTa B cobupatollen nunH3e, HabnoaeHue
CMIOWHbIX U NIMHEMYATBIX CNEKTPOB WU3/TYYEHUS): CaMOCTOSITENbHO cobupaTb
YCT@HOBKY M3 M36blITO4YHOro Habopa 060pyaOBaHUsl, OMUCbIBATbL XO4 ONbiTa U
ero pesynbtaTbl, GOpMyNMpoOBaTb BbIBOAbI;

NpoBOAUTbL NPU HEO6XO0AMMOCTU CEPUD MNPAMbIX W3MEPEHWUW, Onpeaenss
cpeaHee  3HayeHWe  U3MepsieMoM  BenMuMHbl - (POKYyCHoe  paccTosiHue



cobupatollen  nnH3bI), 060CHOBbLIBaTb  BbLIGOP  cnocoba  M3MepeHus
(u3mepuTenbHoro npmnbopa);

NpoBOAUTbL  WUCCNEAOBaHME  3aBUCMMOCTEN  (DM3NYECKMX  BEIMUMH  C
MCNONb30BaHWEM MPSIMbIX M3MEpPEHMIN (3aBMCMMOCTb MyTU OT BPEMEHU MpU
PaBHOYCKOPEHHOM [ABWXeHUN 6e3 HauanbHOW CKOpPOCTM, nepuoaa kKonebaHui
MaTeEMaTUYECKOro MasiTHUKA OT AJIMHbl HWUTK, 3aBMCUMOCTW Yrjia OTPaXKeHus
CBeTa OT yrna nageHus n yrna npenomaeHns ot yria nageHus): nnaHmpoBaTb
nuccnegoBaHve,  CaMOCTOATENbHO — cobupaTb  YCTaHOBKY,  (PUKCMpPOBATb
pe3ynbTaTbl NOMYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEMYMH B BUAE Tabnuu u
rpaduKoB, AenaTb BbIBOAbI MO pe3y/ibTaTaM UCCNeaoBaHus;

NpOBOANTb KOCBEHHbIE M3MepeHUst (PU3NYECKMX BENNUYNH (CPeaHsst CKOPOCTb U
YyCKOpeHue Tena npu paBHOYCKOPEHHOM ABMXXEHWUW, YCKOpPeHWe CBO6OAHOro
NnageHusi, XECTKOCTb  MPYXWHbl, KO3(P@MUUMEHT TPEHMSI  CKOJSIbXKEHWS,
MexaHun4yeckas paboTa WM MOWHOCTb, 4YactoTa W nepuoa kKonebaHun
MaTEMATMYECKOr0 M MPY>XMHHOrO MasiTHMKOB, OMTUYECKas cuna cobupatoLlen
NNH3bl, PaAMOAKTMBHBLIM  (POH): MIaHMPOBaTb  WM3MEpPeHWs,  CobupaTb
IKCMEepUMEHTANlbHY0  YCTAHOBKY WM BbIMOMHATb  M3MepeHusl,  cneays
NPeAnoOXEHHON  MHCTPYKUMKM,  BbIMUCISATb  3HAYEHME  BEUYMHBLI WU
aHanM3MpoBaTb MOSyYEHHbIE pe3ynbTaTbl C YYETOM 3aAaHHOW MOrPELLHOCTY
N3MepeHUN;

cobniogaTe NpaBuia TeXHUKM 6e3onacHOCTU npu pabote ¢ nabopaTOpHbIM
obopynoBaHueMm;

pasnnyaTb  OCHOBHblE  MNPU3HAKM  M3YYEHHbIX  (U3NYECKUX  MOAENEMN:
MaTepuanbHas Touka, abCcontoTHO TBEPAOE TENO, TOYEYHbIN UCTOYHMK CBETa,
Nyd, TOHKasl IMH3a, N/IaHeTapHasi MoAeNnb aToMa, HyK/IOHHas MOAEb aTOMHOIo
anpa;

XapaKTep130BaTb MPUHUMMNLI AENCTBUS U3YYEHHBbIX MPUOOPOB M TEXHUYECKMX
YCTPOMCTB C OMOPOM Ha WX onucaHusi (B TOM 4ucne: CnnaoMeTp, AaTUMKM
MOMOXEHMS], PACCTOSHUS U YCKOPEHWS, pPaKeTa, 3XOSI0T, OYKM, MepucKkon,
oToannapaTt, ONTUYECKMe CBETOBOAbI, CMEKTPOCKOM, [AO3MMETP, Kamepa
BunbcoHa), wucnonb3yss 3HaHWA O CBOMCTBAX (U3NYECKUX SBNEHUA W
HeobxoanMble pur3nyeckme 3akOHOMEPHOCTU;

NCMONb30BaTb CXEMbl W CXEMATUYHbIE PUCYHKM W3YYEHHBbIX TEXHUYECKUX
YCTPOWNCTB, M3MEpUTENbHBLIX NMPUOBOPOB M TEXHOMOMMYECKUX MPOLIECCOB MpU
peleHnn y4ebHo--NpaKTUYeCKnX 3a4ay, ONTUYECKME CXeMbl AN1s1 NOCTPOEHMs
M306paXxeHnin B M/TIOCKOM 3epKarne 1 cobuparoLen NnH3e;

NpuBOAUTL MpUMepbl (HaxXOAMTb MHQOPMaUMIo O NpuMepax) MpPaKTUYecKoro
MCNONb30BaHUA  (PU3MYECKMX 3HAHWA B  MOBCEAHEBHOW XXWU3HW  ANS
obecnedveHns 6esonacHOCTU npu obpaleHun ¢ npubopamm N TEXHUYECKUMU
YCTPOMCTBAMM, COXpPaHEHWUSI 340POBbS M COGMOAEHUS HOPM 3KOSIOMMYECKOro
NOBEAEHMS B OKpY>XXatoLLen cpese;

OCYLLEeCTBNATb NOUCK MHGOpMaumm dhursndeckoro cogepxanusi B VHTepHete,
CaMOCTOATENIbHO  (POPMYNMpPYS  MOWMCKOBLIA ~ 3amMpoc,  HaxoauTb  NyTw



onpeaeneHns  [AOCTOBEPHOCTM  MOSIYYEHHON  MHGOPMaUMM Ha  OCHOBE
MMEIOLLMXCS 3HAHWUIN W AOMOSTHUTENbHBIX MCTOYHMKOB;

MCNONb30BaTb MPU  BbIMOMHEHUM Y4YeOHbIX 3adaHWA  HayYHO--MOMNYISPHYHO
nuTepatypy U3NYECKOro CoAep)KaHWs, CnpaBOYHblE MaTepuasnbl, Pecypchl
ceTu  WHTepHeT, BnafgeTb  NpuMEMaMM  KOHCMEKTUPOBAHWA  TEKCTa,
npeobpa3oBaHnst MHOOPMaLMKN U3 OAHON 3HAKOBOW CUCTEMbI B APYrYIO;
co3aaBaTb COGCTBEHHbIE MUCbMEHHBIE W YCTHble COOOLIEHMSI Ha OCHOBE
MHPOPMALMM M3 HECKOSIbKMX  MCTOYHMKOB  (DU3MYECKOrO  COAEPXKAHMS,
Ny6AIMYHO NpeACTaBNAaTb pe3ynbTaTbl MPOEKTHOW WM  UCCNeAoBaTEeNIbCKOM
AEATENbHOCTM, MPU 3TOM FPaMOTHO WMCMOMb30BaTb WM3YYEHHbIN MOHATUNHBIN
annapaT u3y4aemMoro pasgena ¢GU3MKM M COMpOBOXAATb  BLICTYM/IEHME
npe3eHTaumnen c y4éToM 0CObeHHOCTEN ayaAnTOpUM CBEPCTHUKOB.



TEMATUYECKOE NJIAHUPOBAHUE
7 KNNACC

KonuuyectrBo yacos

INEeKTPOHHbIe

Ne HauMeHoOBaHMe pa3fenos u (undposbie)
KoHTponbHble [pakTuyeckue
n/n TEeM nporpamMmmboi Bcero o6pasoBaTesibHble
pa6oTbl pa6oTbl
pecypchbl
Paspen 1. ®usuka n e€ posib B NO3HAHMUM OKpY>KaroLlero Mupa
Bnbnunoteka LIOK
1.1 Gu3nka - Hayka 0 npupoae 2 https://m.eds00.ru/7f416194
Bnbnunoteka LIOK
1.2 2 1
busuecKkre BeNMUVHbI https://m.edsoo.ru/7f416194
13 EcTecTBEHHOHayu4HbI METOA ’ 1 bubnmnoteka LIOK
' NMo3HaHuA https://m.edsoo.ru/7f416194
WToro no pasgeny 6
Pa3nen 2. NepBoHa4yanbHble CBeAEHUSA O CTPOEHMMU BellecTBa
bubnmnoteka LIOK
2.1 CTpoekme Beuectsa 1 https://m.edsoo.ru/7f416194
o [IBU>XEHWEe 1 B3auMoaeNCTBue 5 1 bubnnoteka LLOK
' YacTuL, BeLecTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BELLECTBA 2 Bubnmoreka LIOK
' P - https://m.edsoo.ru/7f416194
WToro no pasaeny 5
Pa3pen 3. [BMxeHue u B3aumoaeunucreme ten
3.1 MexaHn4yeckoe ABMXeHune 3 bubnmnoteka LIOK



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

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

3.2 NHepuwns, macca, NioTHOCTb

3.3 Cwuna. Buabl cun

WToro no pasaeny

14

21

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

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

Pasnen 4. [laBneHune TBEpPAbIX TeN, XKMAKOCTEN U ra3oB

[aBsnenue. Nepenaya aaBneHuns

Bubnmnoteka LLIOK

4.1 8
TBEPABIMA TENAMM, HKMAKOCTAMA U 3 https://m.edsoo.ru/7f416194
rasamu
Bubnmnoteka LIOK
4.2
AlaBnenune Xuakoct > https://m.eds00.ru/7f416194
Bubnmnoteka LIOK
4.3 ATMOCEPHO® AaBneHme 6 https://m.edsoo.ru/7f416194
4.4 [lefCTBME XMOKOCTU U ra3a Ha 7 bubnmnoteka LIOK
' MOrPY>XEHHOE B HUX TENO https://m.edsoo.ru/7f416194
WToro no pasaeny 21
Paspen 5. Pabota n MOWHOCTb. dHEprus
Bnbnunoteka LIOK
d P
> abora u MowHoCTb 3 https://m.eds00.ru/7f416194
Bnbnunoteka LIOK
22 pOCTbiE MEXaHU3MbI > https://m.eds00.ru/7f416194
5.3 MexaHn4yeckas aHeprus 4 bubmmorexa LIOK

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



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

WToro no pasaeny

Pe3epBHOE BpeMs

OBLUEE KOJIMYECTBO YACOB IO
MNMPOIrPAMME

12

68

12




8 KJIACC

KonunuecrBo yacoB

INEeKTPOHHbIe

N2 HanMeHOBaHue pa3genos u K n (undposbie)
n/n TEeM NnporpamMmbl Bcero OHTPO/IbHbIE pakTuteckne o6pa3oBaTesibHble
pa6oTbl pa6oTbl
pecypchbl
Paspen 1. TennoBble ABNIeHUA
1.1 CTpoeHue 1 CBONCTBA BeLLEeCTBa 7 Bubnmorera LIOK
' P . https://m.edsoo.ru/7f4181ce
Bnbnunoteka LIOK
1.2 Tennosbie MpoLecch 21 1 > https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Paspnen 2. dneKTpuyeckue u MarHUTHbIE SIBJIEHUSA
21| Sepseemrn et ) | Butorera LOK
' P . https://m.edsoo.ru/7f4181ce
B3anMoaeuncTeune
o " bubnunoteka LIOK
2.2 [MOCTOAHHbBIN 3NEKTPUYECKNUU TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bnbnunoteka LIOK
2. M 1 1.
3 arAVTHbIS ABNEHNA 6 > https://m.edsoo.ru/7f4181ce
Bnbnunoteka LIOK
24 INEKTPOMATHUTHAA MHAYKUNS 4 https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHoe Bpems 3 1
OBLLEEE KOJIMYECTBO YACOB MO 68 4 14.5



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

MNMPOIrPAMME




9 KJIACC

KonunuecrBo yacoB

INEeKTPOHHbIe

N2 HanMeHOoBaHue pa3genos u K n (undposbie)
n/n TEeM NnporpamMmbl Bcero OHTPO/IbHbIE pakTuteckne o6pa3oBaTesibHble
pa6oTbl pa6oThbl
pecypcsl
Paspnen 1. MexaHnuyeckue siBJieHUNA
11 MexaHu4yeckoe aBMKeHue u 10 1 Bnbnunoteka LIOK
' Cnocobbl €ro OnMcaHus https://m.edsoo.ru/7f41a4a6
. Bnbnunoteka LIOK
1.2 BaanmopeicTeue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
Bnbnunoteka LIOK
1.3 3aKOHbI COXpAHEHNS 10 3 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pa3pgen 2. MexaHnyeckue konebaHnsa n BOJIHbI
bubnnoteka LIOK
2.1 M 7
exaHuHeckve Konebanus 3 https://m.edsoo.ru/7f41a4a6
bubnnoteka LIOK
2.2 MexaHn4yeckume BOJIHbI. 3BYK 8 1 3 https: //m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3zpen 3. dneKTpoMarHUTHOE NOJie U JIEKTPOMarHUTHbIE BOJIHbI
3.1 DNeKTpoMarHUTHoe rnosne u 6 > bubnunoteka LIOK
' 3N1EeKTPOMArHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6

Pa3nen 4. CBeToBble SABJIEHUSA



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

4.1 3aKOHbl pacrpoCTpaHeHUst CBeTa 6 2 Bubnmoreka LIOK
' pacnpocTp https://m.edsoo.ru/7f41a4a6
bubnnoteka LLIOK
4.2 JInH3bI 1 onTnyeckne NpmbopbI 6 3 hitos: //m.edsoo.ru/7f41a4a6
43 PaznoxxeHune 6enoro ceeTa B 3 > bubnnoteka LLIOK
' CNeKTp https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3pen 5. KBaHTOBbIE iBNeHus
5 1 NcnyckaHune u nornoweHve ceeta 4 1 Bnbnunoteka LIOK
' aTOMOM https://m.edsoo.ru/7f41a4a6
Bubnnoteka LIOK
22 CTpoeHme atoMHoro AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubnmnoteka LIOK
>3 AARepHbIe peakumm / 1 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 17
Paspen 6. NMoBTOpUTEnbHO-06061WaroWMn MOAY b
6.1 Els B; Oiz::i 2 06226;;;::;” 3a 7- 9 2 bubmorexa LIOK
' AP P https://m.edsoo.ru/7f41a4a6
9 knacc
WToro no pasgeny 9
OBLLEE KOJTMYECTBO YACOB MO 102 57

MNPOIrPAMME



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
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