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MOACHUTENBbHAA 3ANMNCKA

MporpamMmma No (hM3MKe Ha YPOBHE OCHOBHOrO 06uero obpa3oBaHMs COCTaBfieHAa Ha OCHOBE
NOMoXeHNA 1 TpeboBaHWIA K pe3yNnbTaTaM OCBOEHMS Ha 6a30BOM YPOBHE OCHOBHOI 06pa3oBaTeNbHON
nporpammsl, npeacTtaBneHHbix B @FOC OO0, a Takxke C y4éTOM (hefepanbHoii pabodeid nporpammbl
BocnuTaHMA 1 KoHuenumu npenogasaHuna yuebHoro npegmeta «Pusnka.

CogepxxaHve nporpammbl Mo (M3MKe HanpaBfieHO Ha (OPMUPOBaHME €eCTECTBEHHO-HAYYHO
rPaMOTHOCTU 06YUaIOLLMXCS 1 OpraHn3aLuio N3y4eHus M3nKN Ha AesaTesIbHOCTHOM OCHOoBe. B nporpamme
no (M3nKe yUYMTbIBAKOTCA BO3MOXHOCTU Y4ebHOro npeameTa B peanusaunu TpedosaHmin #rocC 000 K
NNaHUPyemMbIM IMYHOCTHBIM Y MeTanpeLMeTHbIM pe3y/ibTaTaM 06yUeHUs, a TakKe MeXnpeamMeTHble CBA3U
eCTeCTBEHHO-HaY4YHbIX y4eOHbIX MpeamMeTOB Ha YPOBHE OCHOBHOIO 06LLEero 06pasoBaHus.

Mporpamma No hr3nkKe ycTaHaBMBaeT pacnpegeneHme y4ebHOro martepmana no rogam o6yyeHus
(no knaccam), npegnaraet NpUMepHyH MOCNe0BaTeNIbHOCTb M3YYEHUS TeM, OCHOBaHHYIO Ha JIOruKe
Pa3BMTUA NPEAMETHOr0 COAEPXKaHNSA 1 y4ETe BO3PaCTHbIX 0CO6EHHOCTEN 06yyatoLLIMXCS.

Mporpamma no ¢u3snke paspaboTaHa C LENbi0 OKasaHWs METOAMYECKON MOMOLU YUYUTENo B
co3faHum paboyeid Nporpammsl No y4e6HOMY npeameTy.

Pun3nka ABNAETCA CUCTEMOOOPA3YIOLIMM [N1S eCTeCTBEHHO-HAay4HbIX Y4ebHbIX MNpeaMeToB,
MOCKOJIbKY (hU3NYECKME 3aKOHbI /IeXAT B OCHOBE MPOLIECCOB U SABMIEHWIA, N3yUaeMbIX XUMUeid, buonornei,
acTpoHOMMed 1 u3nyeckoi reorpagumeidi, BHOCMT BKIaJ B E€CTECTBEHHO-HAYUYHYH KapTUHY MMWpa,
npegocTasnseT Hambonee AcHble 06pasubl NPUMEHEHWUS HAy4YHOro MeTofa MO3HaHWs, TO ecTb cnocoba
noflyyeHns LOCTOBEPHbIX 3HaHWUIA 0 MUpe.

OpfiHa 13 rNaBHbIX 334a4 PU3NMYecKoro o6pasoBaHUN B CTPYKType 06Lero o6pa3oBaHus COCTOUT B
(hOPMUPOBAHNM ECTECTBEHHO-HAYYHOM rPaMOTHOCTU 1 MHTEPECA K HayKe Y 06yy4atoLLmXcs.

N3yyeHne  u3mkum Ha  6a30BOM  YpPOBHe  nNpejnonaraer  OBfafeHWe  cnefyroLumMm
KOMMETEHTHOCTAMM, XapaKTepu3yoLLMMK eCTECTBEHHO-HAYUYHYO TPaMOTHOCTb:

- Hay4HO O6BACHATL ABMEHUS;
- OUEHMBATb W MOHUMAaTb 0COGEHHOCTM HAYUYHOr0 UCCNeL0BaHuNs;
- MHTepnpeTupoBaTh [aHHbIe 1 UCMO0Jb30BaTh HayYHble A0Ka3aTe/IbCTBa ANA NOMyYeHUs BbIBOLOB.

Llenn nsyyeHns u3nkKn Ha ypoBHE OCHOBHOrO 06Llero o6pasoBaHus onpefeneHsbl B KoHuenumm
npenofgaBaHus y4eb6HOro npegmeta «®dusnka» B 06pa3oBaTefibHbIX OpraHu3aumsax Poccuiickoit
defepaunmn, peannsyownx O0CHOBHble 06LLe06pasoBaTeNbHble MPOrpaMMbl, YTBEPXKAEHHON pelleHnem
Konnernn MuHucTepcTBa npocselleHns Poccuitickoii degepauun (npotokon ot 3 gekabps 2019 r. Ne
MK-4gH).

Llenn nsydeHus usnku:

- npuobpeTeHne MHTepeca 1 CTPEMIEHNS 00yYatoLWNXCA K HAYHHOMY U3YYeHUIO MPUPOAbIl, Pa3sBUTHE KX
WHTENNEKTYaNnbHbIX 1 TBOPYECKMX CMOCOBHOCTEN;
- pasBuTME NPeACTaBMEHUA O HayYHOM MeTOAe MNO3HaHWA W (POPMUPOBAHME MCCNeL0BaTe/bCKOro
OTHOLLEHUA K OKPY>KAIOLLUM ABNEHUAM;
- (hOpPMMPOBaHME HAYUYHOr0 MUPOBO33PEHUA KaK pe3ynibTaTa WM3YYEHUS OCHOB CTPOEHUS maTepuu u
(hyHAaMeHTa/IbHbIX 3aKOHOB (PU3UNKMK;
- (hopmupoBaHWe NpeacTaBNeHUI 0 PO PU3NKN ANA PA3BUTUS LPYTUX eCTECTBEHHbIX HAYK, TEXHUKU U
TEXHONOTUIA;
- pasBuTMe MpeACcTaBfeHUM O BO3MOXHbIX cepax 6yaylieil npoeccMoHanLHOW AedaTeslbHOCTH,
CBSA3aHHOW C (hM3MKOIN, NOAr0TOBKA K fa/ibHelemMy 00y4eHUI0 B 3TOM HanpasB/ieHun.

LoCTXKeHNe 3TMX Leneii nporpaMmbl MO (DU3MKE HA YPOBHE OCHOBHOMO 06Liero 06pas3oBaHus
06ecneymBaeTCsa peLLeHMEM CnefyoLnx 3aay:
- npuobpeTeHne 3HaHWI/i O [AWCKPETHOM CTPOEHMM BeLLecTBa, O MEXaHUYeCKWUx, TemnaoBbIX,
3NEKTPUYECKNX, MArHUTHBIX U KBAHTOBbIX AABMIEHUAX;
- npuobpeTeHne yMeHWii ONKUCbIBATb U 06BACHATL (IU3NYECKIME SBIEHUS C UCMOb30BAHNEM MOYYEHHbIX
3HaHWI;



- 0CBOEHVe MEeTO0B peLleHUst NPOCTeRLLNX pacUETHBIX 33Ja4 C UCNONb30BaHNEM (DU3NYECKUX MOJeNel,
TBOPYECKMX U NPAKTUKO-0PUEHTUPOBAHHbIX 3ajay;

- pasBuTME YMeHWiA HabnwhaTe NPUPOAHbLIE ABEHUS W BbINOHATL OMbIThbl, 1a6opaToOpHble paboThl U
3KCnepuMeHTasbHbIE UCCNeA0BaHMUS C UCMOJIb30BAHNEM U3MEPUTENbHbLIX NPUGOPOB;

- 0CBOEHVe NpPUEMOB paboThbl C MHGOPMaLMen PU3INMYECKOro COAepXKaHus, BKAYas WHHOPMaLU o
COBPEMEHHbIX JOCTUXKEHUAX PU3NKN, aHAIN3 N KPUTUYECKOE OLeHMBaHMe MH(opMaLuu;

- 3HAKOMCTBO CO cthepaMuM NPOGECCUOHANBbHON  AeATEeNbHOCTU, CBAI3aHHbIMW € (OM3WMKOWR, U
COBPEMEHHbLIMMW TEXHONOMMAMU, OCHOBAHHbLIMU Ha JOCTUXKEHUAX PUINYECKOIA HAYKM.

Ha n3yueHme dusnku (6a3oBblii YpoBEHb) HA YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHMst 0TBOAUTCS
238 vacoB: B 7 Knacce - 68 yacoB (2 yaca B HeAento), B 8 knacce - 68 yacoB (2 yaca B Hefiento), B 9 Knacce
- 102 vaca (3 4aca B Hegento).

MpepnaraeMblid B nporpamMme no u3mke nepedeHb NabopaToOpHbIX pPaboT M ONbITOB HOCUT
PEKOMeHJaTe/IbHbIN XapakTep, yunTesb AenaeT BbIOOp MpoBefeHWs nabopaTtopHbiX paboT M OMbITOB C
Y4€TOM WHAMBMAYaANbHbIX OCO6GEHHOCTE 06yuvaloLmMxcs, CNUCKa 3KCMEPUMEHTaNbHBIX 3afaHui,
npegnaraeMbix B paMkax OCHOBHOMO rocyapCTBEHHOM0 3K3aMeHa no (usuke.



COOEPXXAHWE OBYYEHNA
7KNACC

Pa3sgen 1. ®u13unka 1 eé ponb B NO3HAHUM OKPY>KaloLero mmpa.

®un3mnKa - HayKa o npupoge. AsneHus npupopbl. PUNYECKME ABMEHUA: MEXAHUYECKUNE, TEN/oBbIe,
3N1eKTPUYECKME, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dur3nyeckne BeNNUYMHbL. VisMepeHne Ppusnyecknx BennynH. ®usnyeckne npmobopsl. MorpewHocTb
n3mepeHnii. MexxgyHapogHas cuctema efuHuL.

Kak thum3vka n pyrve ecTecTBeHHble HayKu M3y4aloT npupofy. ECTecTBEHHO-Hay4HbI MeTop
no3HaHus: HabnAeHMe, NOCTaHOBKA HAy4YHOro BOMPOCa, BbIABUXKEHWE TUMOTE3, 3IKCMEPUMEHT Mo
npoBepKe runoTes, 06bACHeHWEe HabMOAaeMoro aBfeHns. OnucaHne (U3UYECKUX SBAEHUI C NOMOLLLIO
MoAenei.

JemoHcT pauyunu.

1 MexaHunyeckue, TenaoBble, 3/IeKTPUYECKNE, MAarHUTHbIE, CBETOBbIE AB/IEHUS.

2. ®dwusnyeckue npubopsl U Npouesypa NPAMbIX M3MEPEHWI aHAN0r0BbIM U LUQPOBLIM MPUBGOPOM.

NabopaTopHble paboThl N OMbIThI.

1 OnpegeneHue LeHbl feNeHns LWKanbl U3MepUTeNsHOro npmuoopa.
13mepeHne pacCTOSHMIA.

M3mepeHne 06bEMA XKMAKOCTU 1 TBEPAOIO Tena.

OnpepeneHve pasmMepoB MasbIx Ten.

Vi3smepeHvie TemnepaTypbl NPy MOMOLLM XXUAKOCTHOTO TEPMOMETPA U faTynKa TemrnepaTypsbl.
[MpoBefeHVe nccnefoBaHMa No NPOBEPKe rMnoTesbl: AaibHOCTbL MOMETa LWapuKa, nyLleHHoro
rOPU30HTa/IbHO, TeM 60/bLUE, YeM BONbLUE BbICOTA MYCKa.

Pasgen 2. MepBoHayva/lbHble CBeAEHNSA O CTPOEHUN BeLLecTBa.

CTpoeHue BellecTBa: aTtoMbl MU MOJEKY/bl, UX pa3mMepbl. OnbiTbl, AOKa3blBaKOLWME AWCKPETHOE
CTPOEHMe BeLLEeCTBa.

[BwkeHune yacTuy BewecTBa. CBA3b CKOPOCTW ABWKEHWS YacTul, ¢ TemnepaTypoid. BpoyHoBCKoe
ABWXeHWe, Antdy3una. B3ammogeicTBme YacTuL, BelLLecTBa: NPUTSHKEHME U OTTa/IKUBAHME.

ArperaTHble COCTOSIHWS BELLECTBA: CTPOEHMWE ra30B, XXUAKOCTEW N TBEPAbLIX (KPUCTANINYECKMX) Ten.
B3aumocBsisb  MeXAy CBOWCTBAMM  BeWeCTB B pasHbIX  arperaTHbIX  COCTOSHUAX WM UX
aTOMHO-MONEKYNAPHbLIM CTpoeHneM. OCO6EHHOCTM arperaTHbIX COCTOSAHWUIA BOAbI.

JeMoHCcT paumn.

1 HabnogeHne 6pOYHOBCKOIO ABUXXEHUS.

2. Hab6nwogeHune auggysnn.

3. Hab6nogeHune sBeHWA, 06BACHAIOLLNXCA NPUTAXEHUEM UK OTTAIKMBAHWEM YaCcTuL, BELLLECTBa.

NabopaTopHble paboThbl 1 OMbIThI.

1 OueHKa AnameTpa aToMa MeTOAOM pPsA0B (C MCMONb30BaHUEM (hoTorpatuii).

2. OnbITbl N0 HabNHOAEHUIO TEMIOBOrO PacLUMpPeHNns rasos.

3. OnbITbl N0 06HAPYXKEHWIO AECTBUSA CUA MONEKYNAPHOTO MPUTSXKEHMS.

Pazgen 3. IBU>XXeHMe 1 B3auMoeiicTBre Ten.

MexaHn4yeckoe [ABMXeHWe. PaBHOMEpPHOE W HepaBHOMepHOe [ABuXeHue. CkopocTb. CpegHsas
CKOPOCTb NP HEPaBHOMEPHOM ABWXEHUMW. PAcUéT NyTu 1 BPEMEHW ABWKEHUS.

ABneHve uHepumMun. 3aKOH MHepuuun. B3aumopgeicTsme Ten Kak NpuUYMHA U3MEHEHWUS CKOPOCTU
ABVWXKeHMsA Ten. Macca Kak mepa MHepTHOCTM Tena. [1n10THOCTb BewectBa. CBA3b MIOTHOCTUM C
KONMYeCTBOM MOJIEKY/ B eAnHMLE 06bEMa BelLlecTBa.

Cuna Kak xapaKTepucTuka B3auMoencTensa tef. Cuna ynpyroctu v 3akoH Nyka. MiamepeHue cunbl
C MOMOLLbIO JUHAMOMETPA. FABNeHNe TATOTEHNA 1 cuna TKecT. Cuna TAXKECTU Ha Apyrux niaHetax. Bec
Tena. HesecomocTb. CnoXeHWe Cua, HanpaB/eHHbIX N0 OAHOW Npsmoii. PaBHogeicTByowas cun. Cuna
TpeHus. TPeHUe CKOMBXEHUSA U TPEHME MOKOSA. TPeHne B MPUpPoae N TEXHUKE.

JeMoHCT payuu.

1 HabnogeHve MeXaHMUYeCKOro ABUXEHUSA Tena.
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2. W3mepeHue ckopocTy NPSAMOSNIMHENHOrO ABUXEHUS.

3. Hab6nofeHue ABNEHUS NHEPLUMN.

4. HabnioaeHne N3MEHEHUS CKOPOCTM NPpW B3aMMOENCTBAN TeN.

5. CpaBHeHue Macc no B3aMMOAeiCcTBUIO Ten.

6. CnoxXeHue cun, HanpaBAeHHbIX N0 O4HOW NPSMOIA.

NabopaTopHble paboThbl 1 OMbIThI.

1. OnpefeneHne CKOPOCTW pPaBHOMEPHOrO ABWXEHMS  (WWapuka B XXWAKOCTW, MOAenun
3M1EKTPUYECKOro aBTOMOOWAA 1 TaK ganee).

2. OnpegeneHune cpefjHeli CKOPOCTU CKOMbXEHNS GpycKa UK LWaprKa Nno HaKMOHHOM M0CKOCTY.

3. OnpegeneHne NJOTHOCTY TBEPAOrO Tesa.

4. OnbiTbl, [AEMOHCTPUPYIOLLME 3aBUCUMOCTb pacTshKeHUa (gedopmanuun) Npy>XuHbl 0T
MPUNOXEHHOW CUNbI.

5. OnbITbl, JEMOHCTPUPYIOLLNE 3a8BUCUMOCTb CUJIbI TPEHWA CKOMBXEHMA OT Beca Tefa 1 Xxapakrepa
COMpPUKacarLLMXCcsi NOBEPXHOCTENA.

Pasgen 4. [laBneHne TBEPAbIX TeN, XMNAKOCTEN 1 rasos.

[aBneHne. Cnocobbl yMeHbLUEHUA W YyBenndeHWUs fdaBneHus. [aBneHve rasa. 3aBUCUMOCTb
[laBneHns rasa o1 06uéma, Temnepatypsbl. Mepegaya faBneHns TBEPAbIMY Tenamu, XXULKOCTAMU U raamMu.
3akoH T[lackans. [MHeBMaTMyeckue MalUMHbl. 3aBUCUMOCTb [aBNEHWS XXUAKOCTM OT  rNy6UHbI.
mpgpoctatnyecknii napagokc. CoobLatowmecs cocyabl. I'MapaBanyeckme MexaHusmbl.

ATMmocepa 3emnn n aTMocepHoe AaBneHue. MPUYMHBI CyLLECTBOBAHUA BO3AYLUHON 060104KM
3eman. OnbIT Toppuyennn. MiamepeHme aTMOCHepHOro AasfeHns. 3aBUCUMOCTb aTMOCHEPHOro AaBneHus
OT BbICOTbI Haf YpoBHeM Mops. Mpnbopsl AN M3MepeHnst aTMOCHEepHOro LaB/ieHus.

[JelicTBre XXMAKOCTU 1 rasa Ha NOrpy>KEHHOe B HUX Teno. BoiTankusatowas (apxumenosa) cuna.
3akoH Apxumepa. MNnasaHve Ten. Bo3gyxonnasaHue.

JemoHcT pauyunu.

1 3aBMCUMOCTbL AaB/ieHNs rasa oT Temneparypbl.

Mepepaya faBneHUs XXNLKOCTbIO U ra3om.
CoobuiatoLmecs cocyapl.
"mapaBnMyecKuin npecc.
MposiBneHne feincTBMA aTMOCHEpPHOro AaBneHus.
3aBMCUMOCTb BbITA/IKMBAIOLLEA CW/bl OT 06bEMA MOFPY>KEHHON YacTu Tena M MAOTHOCTM
XUAKOCTW.
PaBeHCTBO BbITa/IKMBAIOLLEH CUJTbl BECY BbITECHEHHOM XMUAKOCTU.
8. Ycnosue nnaBaHWA Tef: MaaBaHWE WAM MOTPYXXeHWe Ten B 3aBMCMMOCTU OT COOTHOLLEHWA
NAOTHOCTEN Tena 1 XUAKocTu.
NabopaTopHble paboThbl 1 OMbIThI.
1. WccnepoBaHue 3aBMCUMOCTW Beca Tefla B BOAe OT 06bEMA NOrPY>XXEHHON B XMAKOCTb 4acTu
Tena.
2. OnpegeneHune BbITaNKMBAOLWLEN CUIbl, LEACTBYIOWENA Ha TeN0, MOTrPY>XEHHOE B XXMAKOCTb.
3. TlpoBepKa He3aBUCMMOCTW BbITA/IKWBAIOLLEA CWMbI, AEACTBYHOLWEN Ha TeN0 B XWAKOCTU, OT
Macchbl Tefna.
4. OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb BbITANIKMBAIOLWEN CUNbI, AENCTBYIOLEN Ha Teno B
YXWNAKOCTW, OT 06bEMA NOrPY>KEHHON B XXMAKOCTb YacTW Tefla U OT NAOTHOCTU XUAKOCTU.

5. KOHCTpyunpoBaHMe apeomeTpa WAW  KOHCTPyMpoBaHWe NOAKWM U onpefeneHue  eeé

rpy3onofbLEMHOCTH.

Pasgen 5. PaboTa 1 MOLWHOCTb. JHeprus.

MexaHunyeckaa pabota. MOLLHOCTb.

MpocTble MexaHW3Mbl: pblyar, 0/10K, HakK/M0HHas MNNOCKOCTb. [1paBWIO paBHOBeCUs pblyara.
MpumeHeHMe nNpaBuia paBHOBeCUs pbluara K 6/710Ky. «3010Toe NpaBuio» MexaHuku. KI1[ npocTbix
MexaHu3MoB. [1pocTble MeXaHN3Mbl B ObITY U TEXHUKE.

MexaHuyeckas aHeprus. KuHetuuyeckas v noTeHuuasbHas aHeprus. NpespalieHne ofHOro Buia
MeXaHUYeCKOM 3Heprum B Apyroil. 3aKOH COXpPaHEHUS IHEPTUM B MEXAHWKe.
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JeMoHCT payunu.

1 Tlpumepbl NPOCTbIX MEXAHU3MOB.

NabopaTopHble paboThl 1 OMbIThI.

1 OnpegeneHune paboTbl CUJbl TPEHUS NMPU PAaBHOMEPHOM [BMXKEHUW Tefla MO FOPU3OHTa/IbHON
MOBEPXHOCTMW.

2. WccnefoBaHue ycnoBuil paBHOBECUS pblyara.

3. W3mepeHue KI[J HaKNOHHOM NIOCKOCTW.

4. W3y4yeHne 3aKOHa COXPAHEHUS MEXAHNYECKOM 3HEPTUN.

8 KJTACC

Pasgen 6. TennoBble ABMEHUA.

OCHOBHbIE MOJIOKEHUA MONEKYNSPHO--KUHETUYECKOW Teopumn CTPOeHMs BellecTBa. Macca u
pasmepsl aTomoB " MOJeKy. OnbIThl, noATBepXKaatoLLne OCHOBHbIe MOMOXeHUA
MOJIEKYNISIPHO-KWHETUYECKOW TeopUu.

Mogenn TBEPAOro, XWUAKOro M rasoobpasHOro COCTOSHWIA BellecTBa. KpucTannmueckme u
amopHble Tena. OOBACHEeHWE CBOWCTB ras3oB, XWAKOCTEM W TBEPAbIX TeN Ha OCHOBE MNONOXEHWIA
MONEeKYNSAPHO--KUHETUYECKON Teopun. CMadmMBaHue U KanuansapHble sBfeHns. TennoBoe paclunpeHune u
cxarme.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMa0BOr0 [ABMXEHMA 4YacTul,. BHyTpeHHss
3Heprua. Cnocobbl M3MEHeHWs BHYTPEHHE 3Hepruu: Tenjonepegaya v coseplueHne paboTbl. Bugbl
Tensonepesayn: TensonpPoBoOAHOCTL, KOHBEKLUSA, N3NYYeHNe.

KonunuecTBo TennoTbl. Y aenbHasa Tena0éMKOCTb BellecTBa. Tenn000MeH 1 TeMnoBoe paBHOBECHE.
YpaBHeHue TennoBoro 6anaHca. naBneHWe W OTBepheBaHUe KPWUCTAN/IMYECKUX BeLLeCTB. Y[efbHas
TennoTta nnaeneHus. lapoobpa3oBaHne W KoHAeHcauus. McnapeHue. KuneHue. YgenbHas Tennota
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMEHUA OT aTMOCHEPHOro AaBneHus.

BnaxHocTb BO3ayXxa.

JHeprus TonauBea. Y aenbHasa Tennota cropaHus.

MpuHUMnbl paboTbl TennoBbix Asurateneii KM tennosoro apuratens. TensioBble ABUraTenn u
3aliuTa OKPY>XKatoLLEein cpeapl.

3aKOH COXpaHeHus 1 NpeBpaLLeHns 3Heprum B TEMN0BbIX MPOLECCaX.

JeMoHcTpaumn.

1 HabnogeHne 6pOYHOBCKOIO ABUXEHUS.

HabntogeHune gnddysmm.

HabntofeHune ABNeHWIA CMauynMBaHNUA U KanuAAspHbIX ABNEHWUNA.

Ha6nofeHune TennoBoro paclimpeHuns Ten.

3meHeHWe faBneHNs rasa npy M3MeHeHU 06bLEMA 1 HArpeBaHUM NN OXNDKAEHUN.
[MpaBuna n3mepeHUsa TemnepaTypbl.

Buabl Tennonepefayn.

OxnaxzeHne nNpu coBepLLEHUN PaboTbI.

HarpeBaHue npu coBepLUeHUN paboTbl BHELUHUMMW CUNAMMU.

CpaBHeHMe TeNI0EMKOCTEN pasINyHbIX BELLECTB.

. HabnogeHne kKunexms.

Hab6noeHne NoCcTOAHCTBA TEMNePaTypbl NPU NNaBAeHNN.

13. Mogenv TennoBsbIX ABUrartene.

NabopaTopHble paboThbl U OMbITHI.

1 OnbITbl N0 06HAPY>KEHUIO AENCTBUA CUM MONEKYNSPHOIO NPUTSXKEHNS.

OnbITbl NO BbIPALLMBAHUIO KPUCTA/IOB NOBapPEHHOM COMM UK caxapa.

OnbITbl NO HabBMOAEHMIO TENOBOIrO PaCLUMPEHUS Fa30B, XXMAKOCTeW 1 TBEPAbIX TeN.
OnpepeneHve faBneHUs Bo3gyxa B 6aioHe Wwnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb AaB/IEHMS BO34yXa OT ero 06bLEMa U HarpeBaHua um
oxnaxaeHus.
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6. lpoBepka runoTesbl  JUHEWHOW  3aBUCUMOCTM  A/IMHbI  CTONGUKA  XKMAKOCTU B
TEPMOMETPUYECKOM TpybKe 0T TeMnepaTypbl.

7. HabnwogeHne M3MeHeHUs BHYTPEHHE 3Heprum Tena B pesynbTaTe Tenjonepefayu 1 paboTsl
BHELLHUX CUJI.

8. VccnepoBaHue ABNeHMS Tenao06MeHa NPy CMeLLMBaHNM X0N04HON 1 ropsiveli BOAbl.

9. OnpegeneHve KOAM4YecTBa TEMOTbl, MOSYYEHHOrO BOLOW MpW Tennoo6MeHe C HarpeTbiM
MeTa/I/IMYECKUM LUIMHLPOM.

10. OnpefeneHune yaenbHON TENN0EMKOCTM BELLLECTBA.

11. NccnepgoBaHMe npoLecca UcnapeHus.

12. OnpeneneHne OTHOCUTENBHOM BNaXHOCTU BO3AyXa.

13. OnpepgeneHve yaenbHoW TeNA0Tbl NAaBNEHUS Nbja.

Pasfen 7. DneKTpuyeckne n MarHUTHble ABNEHUS.

AnekTpn3auusa Ten. [lBa pofa 3NeKTPUYeCKNUX 3apsfoB. B3aumopencTeme 3apsHKeHHbIX Ten. 3akKoH
KynoHa (3aBMCUMOCTb CW/lbl B3aUMOAEACTBUS 3apsHXKEHHbIX TeN OT BeNNUYUHbI 3apsf0B M PacCTOsHUA
Mexay Tenamu).

dnekTpuyeckoe rnone. HanpsXEHHOCTb 3nekTpuyeckoro nond. [lpuHUMN  cynepnosvuuu
3NEeKTPUYECKMX Noselt (Ha Ka4eCcTBEHHOM YPOBHE).

HocuTennm anekTpuyeckux 3apsfoB. SNeMeHTapHbl 3anekTpuueckuin 3apsag. CTpoeHve aToma.
MpOBOAHWKN N AN3NEKTPUKN. 3aKOH COXPAHEHUS 3M1eKTPUYECKOTO 3apsaja.

DNeKTpUYeCKnii TOK. YCNOBKSA CYLLECTBOBAHWS 3M1EKTPUUECKOr0 ToKa. VICTOUHMKM NOCTOSHHOIO
ToKa. [leicTBUSA 3MEKTPUYECKOro TOKa (TennoBoe, XMMUYECKOe, MAarHWTHOE). JMeKTPUYECKUA TOK B
XULKOCTAX U rasax.

AnekTpnyeckaa uenb. Cuna ToKa. ONeKTpUYeckoe HanpshkeHue. ConpoTuB/ieHWE MPOBOLHUKA.
Y [enbHoe conpoTyrB/ieHMe BellecTBa. 3akoH OMa Ang yyacTka Lenu. MNMocnefosartenbHOe 1 napannefibHoe
COefiIMHEHMNE NPOBOAHMKOB.

PaboTa M MOLWHOCTb 3M1EKTPUYECKOro TOKa. 3akoH [pkoynsa-fleHua. 3neKTpuyeckue Lenu u
noTpebuTeny 3neKTPUUeCKo sHeprum B 6biTy. KOpoTKoe 3amblKaHue.

IMOCTOSHHbIE MarHWTbl. B3ammogeincTBne NOCTOAHHbLIX MarHMToB. MarHuTHoe none. MarHuTHoe
nosne 3emsiv 1 €ro 3Ha4yeHue a1 XnU3Hu Ha 3emse. OnbIT ApcTefa. MarHMTHOE Mosie 3N1EKTPUYECKOTO TOKA.
MpUMeHeHMe 3NeKTPOMArHMTOB B TexXHUKe. [leliCTBME MarHWTHOIO MOAs Ha MPOBOAHUK C TOKOM.
AnekTpoasuraresib NOCTOSHHOIO TOKa. Icnonb3oBaHue 3NeKTpoABMraTeneil B TeXHMUYEeCKUX YCTPOCTBaX
1 Ha TpaHcnopTe.

OnbITbl ®apagen. ABneHNe 31eKTPOMArHMTHOM MHAYKUMK. [paBuno JleHua. SneKTporeHepaTop.
Cnocobbl MOMyYeHUsI 3NEKTPUYECKOW 3HEeprMn. SNEKTPOCTaHUMW Ha BO30OHOBASEMbIX MCTOYHUKAX
3Hepruu.

JeMoHCT payuun.

1 3nekTtpusauus Ten.

[lBa poaa aneKTpMYecknx 3apsaoB 1 B3anMOLEeNCTBUE 3apSKEHHbIX Tes.
YCTpOIACTBO U AeiCTBME 31eKTpOCKoNa.

dneKTpocTaTnyeckas UHAYKLMS.

3aKOH COXpaHeHUs 31eKTPUYECKNX 3apsaLos.

MMpOBOAHVKN N LN3NEKTPUKMN.

MogenupoBaHue CUN0BbLIX JIMHUIA 3IEKTPUYECKOTO MONS.
VICTOYHMKM MOCTOSHHOIO TOKa.

[JelicTBuUA an1eKTPMUECcKOro Toka.

DNeKTPUNYECKUIA TOK B XKULKOCTU.

. [a3oBbIii paspag.

Vi3mepeHyvie cunbl TOKA aMMepPMeTpOM.

Vi3mepeHvie 31eKTPUYECKOTO HamnpsXXeHNs BOSIbTMETPOM.

PeocTat 1 MarasuH COMpOTUBEHUIA.

B3avmogeiicTBMe NOCTOAHHbIX MarH1TOB.

MogenvposaHyie HEBO3MOXXHOCTU pa3feneHns NoscoB MarHuTa.
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17. MogenupoBaHue MarHWTHbIX Mofel NOCTOSAHHbLIX MarHUTOB.

18. OnbIT OpcTepa.

19. MarHuTHOe noJse ToKa. INeKTPOMArHuT.

20. [elicTBME MArHUTHOrO MOMS HA MPOBOAHUK C TOKOM.

21. 3nekTponBuraTesis MOCTOAHHOIO TOKa.

22. WNccnefoBaHune ABNEHNS 31EKTPOMarHUTHON MHAYKLMW.

23. OnbITbl Papages.

24. 3aBMCMMOCTb HanpaBieHUs UHAYKLUNOHHOIO TOKA OT YC/I0BUIA €ro BOSHUKHOBEHMS.
25. OneKTporeHepaTop NOCTOSAHHOIO TOKa.

NabopaTopHble paboThbl U OMbITHI.

1 OnbITbl N0 HabMOAEHMIO 3NEKTPU3ALUN TeT MHAYKLMER 1 NPY COMPUKOCHOBEHUM.
WcenenoBaHve aeiicTBUSA 3M1EKTPUYECKOTO N0 Ha NPOBOLHUKW U ANINEKTPUKMN.
C6opka 1 npoBepka paboTbl 3N1eKTPUYECKOW LIENN MOCTOSAHHOIO TOKa.

Vi3smepeHvie 1 perynnpoBaHue cusbl TOKa.

Vi3mepeHvie 1 perynnpoBaHue Hanpsi>KeHus.

ViccnepgoBaHve 3aBUCUMOCTM CWJbl TOKA, WAYLLEro 4epe3 pe3ncTop, OT COMPOTUBIEHUA
pesncTopa 1 HanpsXXeHNs Ha pe3ncTope.

7. OnbITbl, JEMOHCTPUPYIOLLME 3aBMCUMOCTb 3/IEKTPUYECKOTO COMPOTUB/IEHWUA MPOBOLHMKA OT

ero AWHbI, NAOLWAaAN NOMEPEYHOro CeYeHNs 1 matepuana.

8. TlpoBepka npaBwna CAOXEHWUSA HaMpsHXKeHWd Npu NOCnefoBaTeNbHOM COEAUHEHUN ABYX

Pe3ncTopPOB.

9. TlpoBepka npaswna L5 CU/bl TOKA NPV napannesibHoM CoeAnHEHUN Pe3NCcTOPOB.

10. OnpegeneHune paboTbl AIEKTPUYECKOTO TOKA, UAYLLETO YEpes3 pe3ncTop.

11. OnpegeneHne MOLLHOCTY 31eKTPUYECKOr0 TOKa, BblAeNsaeMoli Ha pe3ncTope.

12. ViccnepoBaHme 3aBUCMMOCTY CUAbI TOKA, MAYLLErO Yepes NammnoyKy, OT HanpshXeHUs Ha Heil.

13. OnpegeneHune KI A4 Harpesatens.

14. NccnepoBaHe MarHMTHOrO B3aMMOZENCTBUA NOCTOSIHHbLIX MarHUTOB.

15. N3y4eHne MarHUTHOro Nons NOCTOAHHbLIX MAarHUTOB NPY UX 00beAUHEHWIN U Pa3feneHunun.

16. ViccnepoBaHue AeiiCTBUA 3EKTPMYECKOTO TOKA HA MarHUTHYIO CTPESKY.

17. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJTbl B3AUMOAENCTBNA KaTyLLKW C TOKOM U MarHuTa

OT CWJIbl TOKA W HaMpaB/ieHNS TOKA B KaTYLLKE.

18. N3y4yeHune feACTBMS MarHUTHOrO NOas Ha NPOBOAHMK C TOKOM.

19. KoHcTpynpoBaHue 1 usyyeHue paboTbl 3/1eKTpOLBUraTesNs.

20. VamepeHue KI1/[ aneKTpoaBuraTenbHol yCTaHOBKMU.

21. OnbITbl MO MUCCMELOBaHUIO ABMEHNSA 3NEKTPOMArHUTHOW MHAYKLUW: UCCNe0BaHNe U3MEHEHW

3HaYeHUA 1 Hanpas/ieHUs NHAYKLMOHHOIO TOKa.
9 KJTACC

Pa3gen 8. MexaHnyeckune sBfieHUS.

MexaHuyeckoe [ABwkeHue. MaTepmnansHaa Toyka. Cuctema oTcyéta. OTHOCUTENBHOCTL
MEXaHMYeCcKOoro ABXeHusi. PaBHOMEpPHOe NPSAMOMMHEHOE ABWKeHMe. HepaBHOMepHOe MpAMOINHENHOE
ABvXeHne. CpefHss U MTHOBEHHAsA CKOPOCTb Tena npy HepaBHOMEPHOM LBUXEHWUN.

YckopeHue. PaBHOYCKOpeHHOe NpsAMOnnHeinHoe asmxeHne. CeobogHoe nageHne. OnbiThbl Fanunes.

PaBHOMepHOe ABWXXeHWe N0 OKPYXHOCTW. lMepuog v yactoTa obpawieHuns. JinHeliHaa 1 yrnosas
CKOpPOCTU. LIeHTpOCTpeMUTEIbHOE YCKOPEHME.

MepBbliA 3aKOH HblOTOHA. BTOpoil 3akOH HbloTOHA. TpeTuit 3akoH HbloTOHa. [MpuHUMN
Cyrnepnosvumm cusl.

Cunaynpyroctu. 3akoH 'yka. Cuna TpeHus: cuna TPEHUSA CKOMbXEeHUs, Cuna TPeHWS NOKOoS, Apyrue
BUAbI TPEHUS.

Cuna TAXeCTU M 3aKOH BCEMUPHOIO TAFOTEHUA. Y CKOpPeHWe CBOGOAHOro nageHus. [BudkeHue
nnaHet Bokpyr ConHua. MNepsas KOCMUYecKas CKOPOCTb. HeBECOMOCTbL 1 neperpysku.

PaBHOBecMe MaTepuanbHOW TO4YkWM. ABCOMIOTHO TBEpAOe Teno. PaBHOBecue TBEPAOro Tena C
3aKpenaEHHO OCbio BpalLleHUs. MOMEHT cusbl. LIeHTp TSXecTw.
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Mmnynbc Tena. 3smeHeHne umMnynbca. MIMNynbe cubl. 3aKOH COXPaHEHMA UMNY bca. PeakT1BHOe
LBUXeHue.

MexaHunyeckaa paboTa U MOLHOCTb. PaboTa cui TAXKECTW, YNpPYyrocTun, TpeHus. CBsA3b 3HEPrun u
paboTbl. MoTeHUManLHas sHepPrus Tena, NOAHATOr0 Haj NOBEPXHOCTLIO 3eMn. MoTeHUManbHas SHeprus
CKaTON MNpY>XWHbl. KuHeTuuyeckasa sHeprus. Teopema O KWHETWYECKOW 3HEepruu. 3akoH COXpaHeHus
MeXaHUYeCKO aHepruu.

JeMOoHCT payuu.
Hab6nofeHne MexaHU4YecKoro ABUXEHWS Tefla OTHOCUTENIbHO Pa3HbIX TeN OTCYéTa.
CpaBHeHMWe NyTei 1 TPAeKTOPUIA ABUKEHMWS OAHOTO M TOTO Xe Tefla 0THOCUTE/IbHO PasHbIX TeN OTCUETA.
M3mepeHne CKOPOCTW U YCKOPEHNSA NPSMONHEAHOTO ABUKEHMS.
VccnepgosaHvie Npr3HaKoB PaBHOYCKOPEHHOTO ABVKEHUS.
HabnofeHune ABUXEHNS Tena No OKPY>XXHOCTU.
HabniofeHne MexaHWYeCKUX SIBAEHWI, NPOUCXOAALWMX B cucTeMe OTcuéTa «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM [BUXEHUU OTHOCUTENbHO KabnHeTa (U3NKN.
7. 3aBMCMMOCTb YCKOPEHMS Tena 0T MacChl Tena v LeCTBYIOLWEen Ha HEro CUfbl.
8. HabnwofeHne paBeHCTBa C NMPU B3aMMOEACTBUN Ten.
9. VM3meHeHMWe Beca Tena npv YCKOPEHHOM ABVXKEHUM.
10.Mepegaya MMMNynbca Npu B3aMMOENCTBUN TeN.
11.Mpeobpa3oBaHmMst IHEPTUM NPY B3aMMOAEACTBUN TeN.
12. CoxpaHeHue nmnybca npy Heynpyrom B3aumonencTanu.
13. CoxpaHeHve nmnybca npy abcontoTHO YNpPYyrom B3anMOLeiCcTBUN.
14.HabntogeHne peakTUBHOTO ABUXKEHNS.
15. CoxpaHeHne MexaHUYeCKOW 3Heprum nNpyu cBO60AHOM NageHun.
16. CoxpaHeHue MexaHU4YecKoi aHeprum nNpu ABMKEHUN Tena nog AeicTBMeM MPY>XUHbI.

NabopaTopHble paboThbl U OMbITHI.

1. KoHCTpyupoBaHMe TpakTa [A1s pa3roHa W JafibHeilero paBHOMEPHOro [ABVKEHUA Llapuka unu
TENEXKW.

2. OnpefeneHvie CcpefHeli CKOPOCTU CKOMbXEHMs OpycKa WAW ABVKEHWUS Lapuka M0 HaK/IOHHOM
M/I0CKOCTH.

3. OnpegeneHne yCKOpPeHWs Tena npy paBHOYCKOPEHHOM ABUXKEHUN MO HAKIOHHOW MAI0CKOCTU.

4. WccnegoBaHue 3aBUCUMOCTW MYTW OT BPEMEHW MPU PaBHOYCKOPEHHOM [ABVXKEHUW 6e3 HayasbHOW
CKOpOCTMW.

5. MpoBepka runoTesbl: €CM MpPU PaBHOYCKOPEHHOM [ABMXEHUM 6e3 HavasbHOW CKOPOCTW MyTu
OTHOCATCA KaK pAg HEUYBTHbIX YMCeSl, TO COOTBETCTBYIOLLME MPOMEXYTKN BPEMEHW OMHAKOBBI.

6. VccnefoBaHue 3aBUCMMOCTY CUbl TPEHWUSA CKOJSIbXXEHUA OT CWJIbl HOPMASIbHOTO AaB/IeHUS.

7. OnpepeneHne KO3IpuLMeHTa TPEHNSA CKONbXEHMS.

8. OnpepfeneHvie XXECTKOCTU NPY>KUHBI.

9. OnpegeneHne paboTbl CUMbI TPEHWS MPU PaBHOMEPHOM [ABWKEHUM Tena N0 TOPU3OHTa/IbHON
MOBEPXHOCTMW.

10.OnpegeneHve paboTbl CUbl YNPYrocTu npu nogbéMe rpysa € MCMNoSb30BaHUEM HEMOABUXKHOIO U
NnoaBMXHOro 6/10KO0B.

11.A3yyeHmne 3aKOHa COXpaHeHUsa 3Heprun.

Pasgen 9. MexaHunueckne konebaHnsa 1 BOMHbI.

KonebatensHoe gaukeHne. OCHOBHbIE XapaKTePUCTUKKN KoNebaHWii: nepuog, 4acToTa, amnanTyia.
MaTeMaT1yYecKuii U NPY>XXUHHbIA MasTHUKK. TpeBpaLLeHne sHepruy Npu KonebaTelbHOM ABVXKEHUN.

3aTyxawLme konebaHms. BbiHyXaeHHble KonebaHns. Pe3oHaHc. MexaHunyeckume BO/HbI. CBOMCTBA
MeXaHMYeCKNX BOMH. INpofonbHbIe 1 nonepeyHble BoHbI. [MHA BOMHLI U CKOPOCTL €€ pacnpocTpaHeHus.
MexaHun4eckne BONHbI B TBEPAOM TeNe, CEACMUYECKME BOSHBI.

3BYK. 'POMKOCTb 3BYKa 1 BbiCOTa TOHA. OTpaXkeHWe 3ByKa. VIHPPa3ByK 1 ynbTpa3ByK.

JemoHcT pauyunm.

1. HabnogeHne konebaHuin Ten nNog AeiCcTBUEM CUSbI TAXECTU U CUAbI YNPYTOCTY.
2. HabniopaeHne KonebaHuii rpysa Ha HATU U Ha MPYXXKHE.
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HabnofeHune BbIHYXAeHHbIX KofebaHuiA 1 pe3oHaHca.
PacnpocTpaHeHne NPOLOSIbHBLIX U MOMNepeYHbIX BOMH (Ha Moaenn).
Hab6nofeHne 3aBUCUMOCTU BbICOTbI 3BYKa OT YacTOTbl.
AKYCTUYECKWNIA pe30HaHC.
NabopaTopHble paboThbl U OMbITHI.
OnpepeneHne 4acToTbl 1 Mepuoja KonebaHnii MaTeMaTUyeCKoro MasTHUKA.
OnpepgeneHne 4acToTbl U Nepuoa KonebaHnin NPY>KMHHOIO MasiTHUKa.
WcecnepoBaHve 3aBMCUMOCTM Nepuofa KonebaHuii NOABELLEHHOTO K HATU TPy3a 0T A/IMHbI HUTK.
WcecnepoBaHve 3aBUCMMOCTM Nepuofa KonebaHuii NPY>XUHHOTO MasiTHWKA OT Macchl rpy3a.
MpoBepKa He3aBMCMMOCTM Nepuoga KonebaHuii rpysa, NOABELLEHHOTO K HUTK, OT Macchl rpysa.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb Mepuofa KonebaHuidi NPYXXMHHOrO MasTHWKa OT Macchl
rpy3a v XXECTKOCTU NPY>KMHBI.
7. MN3mepeHune ycKopeHus cBo604HOM0 najeHus.
Pasgen 10. SneKTpoMarHMUTHOE Noe U 3N1eKTPOMArHUTHbIE BOJHbI.
ANeKTpoOMarHUTHOE nose. 3NeKTPOMarHMTHbIe BO/HbI. CBOMCTBA 3/IEKTPOMArHMTHbIX BO/H. LLIkana
3M1EKTPOMarHUTHbIX BOJH. CNonb30BaHMe 3/1eKTPOMarHMTHbIX BOJH A1 COTOBOW CBA3W.
dneKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoMHOBLIE CBOWCTBA CBeTa.
JeMOoHCT payuun.
1. CgolicTBa 31eKTPOMAarHUTHbIX BOJIH.
2. BonHoOBble CBOICTBa CBETA.
Na6opaTopHble paboThbl 1 OMbIThI.
1 N3y4eHune CBOCTB 3N1EKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOOGUNLHOIO TenegoHa.
Pasgen 11. CBeTOBble ABNEHUS.
JlyyeBas mogenb cBeTa. VICTOUHMKK cBeTa. [pAMONMHEHOE pacnpocTpaHeHMe CBeTa. 3aTMeHUs
ConHua n JlyHbl. OTpaxeHue cBeTa. [110CKoe 3epKano. 3aKOH 0TpaXKeHUs CBeTa.
MMpenomneHne ceeta. 3akOH MpenomseHus cseta. [10NHOe BHYTPEHHEE OTPaXeHWe CBeTa.
Vicnonb3oBaHMe NOIHOTO BHYTPEHHErO OTPaXKEHMSA B ONTUYECKMX CBETOBOJAX.
Jlnnza. Xopg nyyeit B nnH3e. OnTuyeckas cuctema hoToannapara, MUKpockona v Teneckona. nas
KakK onTuyeckas cuctema. bansopykocTb 1 fanbHO30PKOCTb.
PasnoxeHune 6enoro ceeta B crekTp. OnbiTbl HbloTOHa. CroXeHWe CcneKTpasbHbIX LBETOB.
Jwncnepcua ceeTa.
JeMOoHCT payuu.
1 TMpamonuHeitHoe pacrnpocTpaHeHWe CBeTa.
OTpaxkeHue cBeTa.
MonyyeHne n306pakeHNiA B NIOCKOM, BOTHYTOM U BbIMYK/IOM 3epKanax.
MMpenomneHune ceeTa.
OnNTrYeCKUin CBETOBOS,.
Xof nyyeii B COOMpatOLLER NNH3E.
Xof nyyeii B paccemBatoLLieid NNH3E.
MonyyeHne N306paXKeHNIA C MOMOLLLIO JINH3.
. MpuHunn geiicTBms oToannapara, MMKPOCKOMNA 1 Teleckona.
10. Mogesnb rnasa.
11. PasznoxkeHune 6en0ro ceeta B CNEKTp.
12. MonyueHne 6en0ro ceeTa Npu COXeHUW CBETa pasHbIX LIBETOB.
NabopaTopHble paboThbl U OMbITHI.
1 WccnepoBaHue 3aBUCUMOCTM YT1a OTPAXKEHUA CBETOBOIO Jyya OT yrfa nafeHus.
2. V3yyeHue xapakTepuCTUK M300paxeHUs npeameTa B NJOCKOM 3epKase.
3. WccneposaHme 3aBUCUMOCTY Yrna NpesomMsieHns CBETOBOMO flyya OT Yrna nafeHns Ha rpaHuue
«BO3[YX-CTeK/0».
4. TlonyyeHne N306paKeHWii C MOMOLLbIO COOMPAIOLLEN NNH3bI.
OnpepgeneHne POKYCHOro pacCTOSHUS U ONTUYECKON CUbl COBMPALOLLLER NNH3bI.
6. OnbITbl NO pa3noXeHWto 6en10ro ceeta B CNEKTP.
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7. OnbITbl NO BOCMPUATUIO LiBETa NPEAMETOB NPW UX HAGNIOAeHNUM Yepes LiBETOBbIE (UNLTPBI.

Pasgen 12. KBaHTOBbIE ABNEHNA.

OnbiTbl Pesepopga M nnaHeTapHas Mogenb artoma. Mopgenb atoma bopa. McnyckaHve u
nornouieHvie ceeta aToMoM. KBaHTbl. JIMHenYaTble CNEKTPbI.

PannoakTMBHOCTb. Anb(a-, 6eTa- U ramma-usnyyeHuns. CTpoeHWe aToMHOro sgpa. HyknoHHas
MoZenb aTOMHOro sigpa. M3oTtonebl. PaguoakTuBHbIe npespalleHus. Mepuog nonypacnaga aToMHbIX S4ep.

ALepHble peakumn. 3aKOHbI COXPaHEHWA 3apAL0BOro U MacCoBOr0 Ynces. QHEPIUsA CBA3N aTOMHbIX
anep. CBA3b Macchl U aHeprun. Peakuum cuHTesa u geneHus aaep. McTouHukm sHeprum ConHua v 38é34,.

flpepHas sHepreTuka. [eincTBums pafnoaKTUBHbIX N3TyUYEHUIA Ha XKUBbIE OPraHU3MbI.

JemoHCcT pauyunm.

1 CnekTpbl U3/1yYEHUS U NOTIOWEHUS.

CrneKTpbl pa3IMYHbIX rasos.

CnekTp BOZOPOAA.

HabntogeHune TpekoB B kamepe BunbcoHa.

PaboTa CYETUMKA NOHUN3NPYIOLLNX U3TYYEHWIA.

PerucTpauus n3nyyeHns NpUPOSHbIX MUHEPaNOB U NPOLYKTOB.

NabopaTopHble paboThbl 1 OMbIThI.

1 HabnwogeHne CNAOLWHbIX U IMHEeAYaTbIX CMIEKTPOB U3MTYUEHNS.

2. WccnefoBaHue TPeKOB: U3MEPEHME 3HEPrM YacTULbl N0 TOPMO3HOMY NyTK (No hoTorpadmsam).

3. V3mepeHue pagnmoakTUBHOIO (hoHa.

MoBTOPMTENbHO-0606LLAK0LWINI MOAYb.

MoBTOpUTENbHO--06006LLaloWMii  MOAYNb NpefHasHaydeH [Ana cucTemaTusauum u 0606LLeHuns
NPeAMEeTHOr0 COLEPXKaHUA 1 ONbITa AeATeNbHOCTU, NPUOBPETEHHOIrO NPY U3YYEHMUN BCEro Kypca (PU3nKK,
a TaKkke NS NOArOTOBKM K OCHOBHOMY rOCY[apCTBEHHOMY 3K3aMeHy Mo (hM3nke Ans obyuarolimxcs,
BblOPABLLMX 3TOT Y4YeOHbIA NpeameT.

Mpy M3yYEeHUN [aHHOTO MOLYNSA PeanunsyroTcs U CUCTeMaTU3UPYHTCA BUAblI AeATeSIbHOCTU, Ha
OCHOBE KOTOpPbIX 00ecneymBaeTca [OCTMXKEHME MPeAMETHbIX W MeTanpeaMeTHbIX MaaHUpyeMbIX
pe3ynbTaToB 06yYeHUs, HOPMUPYETCH eCTECTBEHHOHaYYHas FPaMOTHOCTb: OCBOEHWE Hay4HbIX METOLO0B
nccnefoBaHus ABMeHWA NPUPOAbl N TEXHWUKW, OBNafeHWe YMEHUSAMU 0OBbACHATb (DM3UYECKME SBNEHMS,
MPVMEHSASA MOyYeHHbIe 3HaHWA, pellaTb 3aaum, B TOM YMC/Ie KaUeCTBEHHbIE U 3KCMEPUMEHTa/IbHbIE.

MpUHUMNMaNbEHO AeATeNbHOCTHbLIM XapakTep AaHHOro pasfjena peanusyeTcs 3a CYET TOro, yTo
obyuyatloLimecs BbINONHAIOT 3afaHns, B KOTOPbIX UM Npea/iaraeTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHWI pacrno3HaBaTb U Hay4yHO OOBACHATL (HU3UYECKME SIBMEHUS B
OKpY>KatoLLei mpupoae 1 NOBCEAHEBHOM XXU3HMW;

MCNO/b30BaTh HayuYHble METOLbl UCCEA0BaHNSA PU3NYECKNX ABEHWNIA, B TOM YMCne 415 NPOBEPKU
rMnoTes 1 NosyyeHUs TeOPETUYECKMX BbIBOLOB;

06BACHATL HayuHble OCHOBbI HanMbosiee BaXHbIX LOCTUXKEHWA COBPEMEHHbLIX TEXHONOMUIA, Hanpumep,
NPaKTUYECKOro MCMOoJb30BaHNA PasfIMUHbIX UCTOYHWKOB 3HEPrvM Ha OCHOBE 3aKOHa NpeBpalleHus u
COXPaHEeHNA BCeX U3BECTHbLIX BUJOB 3HEPruu.
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MITAHNPYEMBIE PE3YJ/IbTATbl OCBOEHWA MPOTPAMMBI MO ®U3NKE HA YPOBHE
OCHOBHOI'O OBLW,EIO0 OBPA3SOBAHINA

M3yyeHne (U3MKM Ha YpPOBHe OCHOBHOIO o06Llero o06pa3oBaHUA HamnpaBfieHO Ha AOCTMXEHWe
NNYHOCTHbIX, MeTanpeLMeTHbIX 1 NPeAMETHbIX 06pa3oBaTe/ibHbIX Pe3ybTaTos.

B pe3ynbTaTe usy4yeHns (M3NKN Ha ypOBHE OCHOBHOIO 06LLero o6pasosaHms y obyyatouierocs 6yayT
ChOopMMPOBaHbI CNeayHoLMe NTNYHOCTHbIE Pe3ynbTaThl B HaCTH:
1) naTpUOTNYECKOro BOCMUTaHUS:
- NPOSIBNIEHNE UHTEpeca K CTOPUU 1 COBPEMEHHOMY COCTOSIHUKO POCCUIACKON (hM3MYECKOI HayKU;
- LLleHHOCTHOE OTHOLLEHME K JOCTUXKEHUAM POCCUNCKNX YUEHbIX--PU3UKOB;
2) rpaxjaHCKOro 1 JyXOBHO-HPaBCTBEHHOMO BOCMUTAHUS:
- - TOTOBHOCTb K aKTMBHOMY Y4YacTUIO B OOCY>XAEHMU OGLLECTBEHHO 3HAYMMbIX U 3TUYECKUX Mpobem,
CBSI3aHHbIX C MPAKTUYECKUM MPUMEHEHWNEM AOCTWXXEHUI (U3KKMK;
- 0CO3HAHME BaXXHOCTW MOPa/IbHO-3TUYECKUX MPUHLMMOB B AEATEIbHOCTU YYEHOTO;
3) 3CTEeTUYECKOro BOCMUTAHMS:
- BOCMpUATME 3CTETUYECKMX KayeCTB (PU3MYECKON HayKn: €€ rapMOHMYHOrO MOCTPOEHWS, CTPOrocTw,
TOYHOCTM, NTAKOHUYHOCTW;
4) LEHHOCTU Hay4YHOTO MO3HaHMSA:
- OCO3HAHME LEHHOCTM (IM3MYECKON HayKM KakK MOLLHOTO MHCTPYMEHTa MO3HaHWs Mupa, OCHOBbI PasBUTMSA
TEXHO/IOMMiA, BaXKHEILLE COCTaBNSAIOLLLENA KyNbTypbl;
- pa3BUTME Hay4HO N0OO3HATENILHOCTH, MHTepeca K NCCNeA0BaTeNbCKOM AeATeNbHOCTY;
5) thopMmpoBaHUS KynbTypbl 340P0OBbA N 3MOLMOHANLHOTO 6/1arononyyns:
- 0CO3HaHMWe LEHHOCTU 6Ge3onacHoOro o6pasa XWU3HW B COBPEMEHHOM TEXHONOrMYECKOM MUpE, BaXHOCTU
npaeunn 6e30MacHOr0 NOBEAEHUS Ha TPAHCMOPTE, Ha JOporax, C 3IEKTPUYECKUM 1 TEMIOBLIM 060pYA0BaHNEM
B AOMALLHUNX YC/TIOBUSIX;
- chOPMMPOBAHHOCTb HaBblKa pethIeKCMU, NPU3HaHKe CBOEro Npasa Ha OLIMOKY 1 TaKoro Xe npasay Apyroro
4eN0BeKa;
6)TpyLOBOro BOCMUTAHUS:
- aKTMBHOE y4yacTue B peLleHMM MpPaKTUYeCKMX 3agad (B paMKax CeMbMi, 06pa3oBaTenbHON opraHusauuu,
ropoja, Kpas) TeXHO/I0rMYeCKON 1N CoLManbHOW HanpaBfeHHOCTH, TPEOYOWMX B TOM Yucine N (U3NYECKNX
3HAHWIA;
- MIHTEPEC K NPaKTUYECKOMY M3YyYeHU0 NMPOGecCuii, CBA3aHHbLIX C (U3NKOIA;
7) 3KONOTMYECKOr0 BOCMUTaHNS:
- OpMeHTauusa Ha NpUMEHeHMe (PU3NYECKUX 3HAHWIA ONS pelieHus 3agad B 06/1aCTU OKpYyXKaroLleid cpeabl,
NAaHMpPOBaHWS NOCTYMNKOB M OLEHKU NX BO3MOXHbIX NMOCMeACTBUIA ANS OKPYXKatoLLeli cpefpl;
- 0CO3HaHWMe rN06anbHOro XapakTepa 3K0M0rM4YecKnX NpobaeM n NyTel NX peLleHus;
8) ajanTauMm K U3MEHSIOLWMMCS YCNO0BMSAM COLMaNbHOM U NPUPOAHOI cpefbl:
- noTpebHOCTb BO B3aMMOAEACTBMU MpPU  BbIMOSIHEHUM WCCNEA0BaHWA U  MPOEKTOB  (DM3MUECKON
HanpaB/fIeHHOCTU, OTKPLITOCTb OMbITY W 3HAHWAM PYTUX;
- NOBbILLIEHMNE YPOBHS CBOEIi KOMMNETEHTHOCTY Yepe3 MPaKTUYECKYHO AeATeNbHOCTD;
- MOTPe6GHOCTL B (DOPMUPOBAHUN HOBbIX 3HAHWiA, B TOM Yucne POpMyIMpoBaTb UAen, NOHATUSA, TMNOTe3bl O
(hM3nYeCKNX 06bEKTAX U ABNEHWUSX;
- 0CO3HaHWe AeULNTOB COOCTBEHHBIX 3HAHWIA N KOMMETEHTHOCTEN B 061aCTU (U3NKK;
- NlaHXpOBaHKe CBOEro Pa3BUTUSA B NPUOOPETEHUN HOBbLIX (DU3NUYECKUX 3HAHWIA;
- CTPEM/IEHUE aHANM3UPOBaTh U BbIABAATL B3aMMOCBA3M NPUPOAbI, 06LLECTBA M IKOHOMUKM, B TOM UuUC/e C
MCNONb30BaHNEM (DU3NUYECKNX 3HAHWIA;
- OUEeHKa CBOWX [AEWCTBUIA C Y4YETOM BAMSHWA Ha OKPYXXAKOLWY Cpedy, BO3MOXHbIX [/106a1bHbIX
nocneAcTBuiA.

METATIPEOMETHbBIE PE3Y/IbTATbI



B pe3synbTaTe OCBOEHWS Mporpammbl N0 (U3MKE Ha YPOBHE OCHOBHOrO 06Llero obpa3oBaHus Yy
obyuatouleroca 6yayT chopMmpoBaHbl MeTanpegMeTHble pe3ynbTaTbl, BK/AOYAKOLWME MO3HABATE/bHbIE
YHUBepCabHble y4yeOHble AECTBUA, KOMMYHUKATMBHbIE YHUBEPCA/bHbIE YUeOHble JeACTBUSA, PerynsiTUBHbIe
YHUBEpCa/bHbIe YUYebHble JeiCTBNS.

Mo3HaBaTeNbHble YHUBepPCanbHble yueOHble AeiicTBUS

ba3oBble Normyeckne fencTeus:
- BbIIBAATb W XapaKTepn30BaTb CYLLECTBEHHbIE MPU3HAKN 0OBEKTOB (SBNEHWIA);
- yCTaHaB/MBaTb CYLLECTBEHHbIN MPU3HAK KNacCuPuKaLum, 0OCHOBaHUA 418 0606LLEHNS U CPaBHEHWS,
- BbIB/IATL 3aKOHOMEPHOCTWM W MPOTMBOPEYUS B paccMaTpuBaembixX (PakTax, AaHHbIX U HabnoLeHUsX,
OTHOCSILLMXCA K (PUBNYECKUM SIBIEHUSAM;
- BbIBAATb MPUUYUHHO-C/IEACTBEHHbIE CBA3W MPU M3YYEHUU (PU3MYECKUX SBNEHWUI A U NpoLeccoB, Aenatb
BbIBOAbI C MCMOJ/Ib30BaHMEM AEAYKTMBHbIX W WHAYKTUBHBLIX YMO3aK/HOUYEHWIA, BblABMraTb rMMoTesbl O
B3aMMOCBA3SX (HM3NYECKNX BENNYNH;
- CamoCTOATE/NIbHO BbIOMPATb CMOCO6 pelleHnst Y4ebHOI (M3nyeckoli 3agaynm (CpaBHEHME HECKO/bKMX
BapuaHTOB peLLeHus, BbI6op Hanbosiee NOAXOASALLErO C YYETOM CaMOCTOATE/TIbHO BblAeNEHHbIX KpUTEPUEB).
ba3oBble uccnefoBaTenbCckme feCTBUA:
- MCNONb30BaTb BONPOCHI KaK UCCNef0BaTeNbCKUIA MHCTPYMEHT NO3HaHUS;
- NPOBOAUTbL MO CaMOCTOATE/IbHO COCTaBfIEHHOMY MaHy OMbIT, HEC/IOXHbIA (PU3NYECKNIA IKCNEPUMEHT,
He6oNbLUOE NCCNefoBaHMe (PU3NYECKOTO SBNEHUS;
- OUeHMBaTb Ha MPUMEHNMOCTb U JOCTOBEPHOCTb MH(OPMaLMIO, NONYYEHHYHO B XO4e MUCCNeL0BaHUA UK
3KCNEePUMEHTE;
- CaMOCTOATENbHO (POpPMYNMpoBaTb 0600LEHUS 1 BbIBOALI NO pe3ysbTaTam NpoBefEHHOr0 HabnwaeHWs,
onbIiTa, NCCNEe0BaHNS;
- MpOrHO3MpPOBaTb BO3MOXHOE fa/bHeiillee pasBuTME (U3NYECKUX MPOLECCOB, a TakKe BblABUraTh
NpeanonoXeHns 06 UX pasBUTUU B HOBbIX YC/OBUAX U KOHTEKCTaX.
Pa6oTa ¢ nHopMaLueii:
- MPUMEHNTb Pas3NNyHble MEeTOAbl, MHCTPYMEHTbI M 3anpocbl NpW MOWcKe U 0T6Ope WHGopMauuu nan
[aHHbIX C YY4ETOM NPeS/IoKeHHOW y4ebHOM (hM3nUecKon 3atauu;
- aHaM3MpoBaTb, CUCTEMATM3MPOBATb WM WHTEPNPETUPOBaTb WMH(OPMALMI0 pasfMyHbIX BULOB U (opM
npeLCcTaB/eHus;
- CaMOCTOATe/IbHO BbIOGMpPaTb OMTUMA/bHYK (HOPMY NpeAcTaBfeHUs WHGOPMaLMM U WAKCTPUPOBATH
peluaemble 3afayun HECOXHbBIMW CXeMaMU, AuarpammamMi, UHOW rpauKoi n nx KOMBMHaLMAaMN.
KOMMYHUKaTUBHbIE YHUBEPCabHble Y4YeOHble LeACTBUSA:
- B X0fe 06cyxaeHus ydyebHOro martepuana, pesy/nbTaToB NabopaTopHbIX paboT U NPOEKTOB 3ajaBaTb
BOMPOCHI MO CyLLecTBY 06CYXAaeMOil TeMbl W BbICKa3blBaTb WAeW, HaLefeHHble Ha pelleHve 3ajaun v
nogfepXaHue 6naroxenatesibHOCTY 06LLEeHMS;
- COMOCTaBAATb CBOW CYXXAEHMWS C CYXAEHUAMMW APYTMX YYaCTHUKOB Auanora, 06HapyXuBaTb pasimuve u
CXOACTBO MO3MLMNIA;
- BblpaXaTb CBOK TOYKY 3pPEHUS B YCTHbIX U MUCbMEHHbIX TEKCTAX;
- Ny6AMYHO NpeAcTaBAATb pe3ybTaTbl BbINOAHEHHOIO (HM3MYECKOr0 ONbITa (3KCMEPUMEHTA, UCCNEA0BaHNS,
npoekTa);
- MNOHMMaTb W MCMNOMb30BaTb MPEUMMYLLECTBA KOMAHAHOW W WHAMBMAYANbHON paboTbl NpU pelleHun
KOHKPETHOW (hr3nyeckoii npobnembl;
- NpuWHUMaTb LA COBMECTHOW [JeATeNbHOCTW, OpraHu30BbIBaTb AeACTBUA N0 €€  [LOCTUXKEHUIO:
pacnpegenatb ponu, 06CyXaaTb NPOLECCbl W pe3ynbTaTbl COBMECTHOM paboTbl, 0606WaTb MHeEHWs
HECKONbKMX N0JeN;
- BbINO/IHATL CBOK 4acCTb paboThbl, JOCTUras KayeCTBEHHOrO pesyfbTaTa MO CBOEMY HaMpasfieHUO W
KOOPAVHUPYS CBOW AENCTBUSA C APYTMMU YIEHAMU KOMaH[b!;



- OUEeHMBaTb Ka4yecTBO CBOEr0 BKMaga B O0OWWIA MNPOAYKT MO  KPUTEPUAM, CaMOCTOSTENbHO
CHOPMYIMPOBAHHBIM YUYACTHUKAMM B3aMO/ECTBNS.

PerynatusHble yHUBepcanbHble yqe6Hb|e AEﬁCTBMﬂ

CamoopraHmnsauma:
- BbIABMATL NPOBNEMbl B XXMU3HEHHbIX U YYebHbIX CUTyaumax, TPebylowmnx Ans peleHns (QUusnyeckmx
3HaHWIA;
- OpWEHTMPOBATLCA B Pa3UYHbIX NOAX0AAX MPUHATUA pelleHnid (MHANBMAYaNbHOE, NPUHATAE PELLEHNs B
rpynne, NpUHATUE PeLLIEHUI rpynnoi);
- CaMOCTOATENIbHO COCTaBNATb aNrOPUTM pPeLleHnst (PU3NYECKOM 3afaqn AW NaaHa uccnefoBaHus ¢ y4EToM
NMEIOLLUXCA PECYPCOB U COBCTBEHHbLIX BO3MOXHOCTEW, apryMeHTUpoBaTb npejsiaraeMblie BapuaHThbl
PeLUEHNIA;
- jenatb BbI6Op 1 6paTb OTBETCTBEHHOCTb 3a PELLEHME.

CaMOKOHTPO/b, 3MOLUOHANbHbIA UHTENNEKT:
- [aBaTb afieKBaTHYIO OLEHKY CUTYyauuu 1 npegnaratb naaH eé n3mMeHeHus;
- O00ODBACHATb MNPUYUHBI  JOCTUMXEHUS (HEeJOCTUDKEHWS) pe3ynbTaToB [esTe/IbHOCTW, JaBaTb  OLEHKY
NprMoBpeTEHHOMY ONbITY;
- BHOCUTb KOPPEKTUBbLI B AeATE/IbHOCTb (B TOM YMC/E B X0 BbINOSHEHUA (DU3UYECKOT0 UCCNef0BaHNSA UK
MpoeKTa) Ha OCHOBE HOBLIX 0O6CTOATENLCTB, M3MEHUBLLUUXCA CUTYaLUiA, YCTaHOBEHHbIX OLLUMBO0K, BO3HUKLLNX
TPYyAHOCTEIR;
- OUEeHMBaTb COOTBETCTBME pe3ynbTarta Lenu v yCnoBusam,
- CTaBWUTb ceba Ha MeCTO ApYroro 4esioBeKa B X0fe cropa Wan AUCKYCCUM Ha Hay4HYt TeMy, NMoHUMaTb
MOTWBbI, HAMEPEHNSA N NOTUKY ApYroro;
- npu3HaBaTb CBOE MpaBo Ha OLWGKY NPU PeLleHnn PU3NYECKMX 3a4ay UK B YTBEPXKAEHUAX Ha HAYUHbIe
TEMbl 1 TaKOe Xe Mpaso Apyroro.

MPEOAMETHbLIE PE3Y/IbTATbI

K KoHLy 00y4yeHusi B 7 Knacce npeAMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE AOMKHbI OTPaXaTb
ChOPMUPOBAHHOCTb Y 00YYalOLLMXCA YMEHWIA:
- UCMOMb30BaTb MOHATMA: (PU3NYECKME WU XUMWUYECKME SBEHUSA, HabMIOAEHUEe, 3KCMEPUMEHT, MOLENb,
runoTesa, efuHMLbl DU3NYECKNX BEIMYMH, aTOM, MOJieKy/a, arperatHble COCTOSIHWSI BelyecTBa (TBEPAOe,
XWNAKoe, ra3oobpasHOe), MexaHW4Yeckoe ABWKEeHMe (PaBHOMEPHOE, HepaBHOMEPHOE, MPSIMONHEHOE),
TpaekTopus, paBHOAeWCTByOWas cuna, fAegopmauus  (ynpyras, nnacTMyeckas), HEBECOMOCTb,
coobuyatomecs cocyapl;
- pasnuuyatb ABneHus (Augdysnsa, TennoBoe [BVWKEHWE YacTWul, BellecTBa, PaBHOMEPHOe [ABWXKeHWe,
HepaBHOMEPHOE ABVKEHWE, NHEPLUS, B3aMMOZEACTBIE Tesl, paBHOBECHE TBEPALIX TeN C 3aKPEMNIEHHON 0CbH
BpalleHWs, nepefjaya faBfeHMs TBEPAbIMW Tenamu, >KUAKOCTAMW W rasaMu, aTMoCtepHOoe AaB/eHue,
nnaBaHWe TeJ, NMPeBPaLLEHNS MEXaHUYECKOI 3HEPTM) MO OMUCAHMI0 X XapaKTepHbIX CBOMCTB 1 HA OCHOBE
OMNbITOB, LEMOHCTPUPYIOLUX JAHHOE (PU3UYECKOE AB/IEHUE;
- pacnosHaBaTb MNPOSIB/IEHWE MW3YYEHHbIX (U3NYECKNX SABMEHWUI B OKPYXaloLlem Mupe, B TOM 4umche
(hm3nyeckne SIBNEHWUA B MPUPOLe: NPUMEpPbl ABUKEHMUS C Pas/IMYHbIMU CKOPOCTSMU B XKUBOW U HEXMBOW
npupoge, LencTeuve cuiibl TPEHUA B NPUPOLE W TEXHUKE, BWUSHWE aTMOCHEpPHOro AaBfieHUS Ha XXUBOWA
OpraHu3M, naaBaHue pbld, pblyary B Tene YenoBeka, Npu 3TOM NepeBOANTL MPAKTUYECKYH 3a4advy B yYe6HYH,
BblAENSATb CYLLECTBEHHbIE CBOMCTBA (NMPU3HAKKN) (hM3NYECKUX SBMEHNIA;
- ONUCbIBaTb M3YYeHHbIE CBOWCTBA Te U (PU3NYECKUE SABNEHUS, UCNOMb3Ya (IU3NYECKME BENNYMHBI (Macca,
06bEM, NOTHOCTb BELLECTBA, BPEMS, MYTb, CKOPOCTb, CPEAHSAA CKOPOCTb, CU/a YNPYyrocTu, Cua TSHKeCTH, BeC
Tena, cuna TpeHws, faBneHwe (TBEPLOro Tena, XXWAKOCTWU, rasa), BbITANKMBAKOLWAA CUa, MexaHu4eckas
paboTa, MOLLHOCTb, M40 CWU/bl, MOMEHT CWAbl, KO3(M(MUUMNEHT MNONE3HOI0 [AeiCTBMA MexaHU3MOB,
KMHeTUYecKas U noTeHUMabHas 3Heprus), Npyu ONMcaHMU MNpPaBubHO TPAKTOBaTb (PU3NYECKUI CMbICH



MCMOMb3YEMbIX BeMYMH, UX 0003HAYEHUS U eAMHULbI (PU3MYECKUX BENUYMH, HaxoauTb (OpMYybl,
CBSI3bIBAIOLLME [AHHYIO (PU3NYECKYID BENUYMHY C APYTMMU BEIMUYMHAMU, CTPOUTb FpatuKy U3YYeHHbIX
3aBMCUMOCTEN (hU3NUECKUX BENINYUNH;

- XapaKTepu3oBaTb CBOMCTBA Ten, (U3NYECKME SBMEHUA M MPOLIECChI, UCMOMb3YSA NpPaBuia CAOXKEHNU CUn
(BoONb 04HOW NpsIMOIA), 3aKOH MyKa, 3aKOH lMackans, 3akoH Apxumesa, NpaBuio paBHoBecus pblvara (610Ka),
«30/10TOE MPaBUIO» MeXaHWKW, 3aKOH COXPaHEeHUS MeXaHW4YecKOW sHepruu, npu 3TOM [aBaTb CNOBECHYHO
(hOPMY/IMPOBKY 3aKOHA M 3aNUCLIBATb €ro MaTeMaTUUeCKOe BbIPaXEHUE;

- 00BACHATb (hM3MYeCKMe SBNEHUSs, MPOLLECChl M CBOWCTBA Tefl, B TOM YUC/IE U B KOHTEKCTE CUTyaLuil
NPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbISABMATb MPUYMHHO--CNEACTBEHHbIE CBA3U, CTPOUTL 0OBACHEHUE
13 1-2 NOrMYeCcKMX LLAroB € OMOPON Ha 1-2 U3yUeHHbIX CBOMCTBA (DM3NUECKUX ABNEHUIA, (PU3NYECKMX 3aKOHA
NN 3aKOHOMEPHOCTH;

- peLwaTb pacuyéTHble 3adaun B 1-2 AelicTBUSA, NCNOMb3YS 3aKOHbI U HOPMY/bl, CBA3bIBaOLLME (DM3NYECKME
BE/MYMHbLI: HA OCHOBE aHa/M3a YCNOBMS 3afjayM 3anucbiBaTb KpaTKoe YCNoBMe, NOACTaBAATb (U3nMUecKue
BE/IMYMHBI B POPMY/Ibl M NPOBOANTL Pacyu&Thbl, HAXOAUTL CPaBOYHbIE AaHHbIe, HE0OX0AMMbIE A/ peLleHuns
3aad, OLeHMBATb PeaIMCTUUYHOCTb NONYYEHHOR (PU3NYECKONA BENNUNHBI,

- pacnosHaBaTb Mpo6/eMbl, KOTOPble MOXHO PelunTb Mpy NOMOLLM PU3NYECKUX METOLOB, B OMUCAHWM
nccnefoBaHWs BbIAENATb NPOBEPSEMOe MpeanonioXeHWe (runoTesy), pasnuyatb W WHTEPNPEeTUPOBATb
NOMYYEHHbIV pe3ynbTaT, HaX04MTb OLLIMOKM B XOfe ONbITa, AeNaTh BbIBOAbI MO ero pesynbTaram;

- NPOBOAMUTbL ONbIThI N0 HAGMIOAEHUIO (DU3NYECKMX ABIEHWNIA NN (PU3NUECKUX CBOWCTB Te/l: hOpMYMpoBaThb
npoBepsiemMble MPeLnonoXeHUsl, cobupaTb YCTAHOBKY M3 NPeA/IOKEeHHOro 060pyA0BaHuUs, 3anmcbiBaTb X04
onbiTa U (OPMYNNPOBaTh BbIBOAbI;

- BbINO/HATL MPAMblE M3MEPEHUS PacCTOAHWSA, BPEMEHM, Macchl Tena, 00bEMa, CW/bl U TemnepaTypbl C
MCMNONb30BaHNEM aHaN0T0BbIX U LPOBbLIX NPUBOPOB, 3aMMCbiBaTb NOKa3aHUS NPMGOPOB C YYETOM 3aaHHO
abCoNOTHOWM MOrpeLlHOCT U3MePEHWIA;

- MNpoBOAMTb WCCMEAOBaHWe 3aBUCMMOCTU OLHON (PU3NYECKON BENNUYMHBLI OT APYrOi C UCMO/b30BaHUEM
NPSAMbIX M3MepeHuii (3aBUCMMOCTY NYTU PABHOMEPHO ABUXKYLLErocs Tefa 0T BPEMEHU ABVXEHUS Tena, CUnbl
TPEHUA CKOMBbXEHWA OT Beca Tena, KayecTsa 06paboTKM NOBEPXHOCTEW TeN U HE3aBUCUMOCTU CWU/bl TPEHUSA
OT N0WAaAN CONPUKOCHOBEHUA TeM, CW/bI YIPYrOoCTU OT YANUHEHUS MPYXWHbI, BbliTAKMBaOLWEN CUbl OT
06bEMaA MOrpy>KEHHOM YacTu Tena U OT MAOTHOCTM XWUAKOCTU, e He3aBUCUMOCTU OT MAOTHOCTW Tena, oT
rNy6uHbl, Ha KOTOPYIO MOFPY)XXeHO Tesio, YCNOBWIA MAaBaHUS TeJl, YCM0BUIA paBHOBECUS pblyara v 6/10KOB),
y4acTBOBaTb B MAaHWPOBaHWM Y4eBHOr0 WCCMefoBaHMsA, cObMpaTb YCTAHOBKY W BbIMOMHATb W3MEpeHUs,
crnefys NpegnoXeHHOMY nnaHy, PUKCMPOBaTh pe3ynbTaTbl NONYYEHHOR 3aBUCMMOCTY (PU3NYECKUX BENYMH
B BMAE NPeA/ioXKeHHbIX Tabnuu 1 rpatmkos, Aenatb BbIBOAbI MO pe3ynbTaTaM UCCeA0BaHus;

- NPOBOAUTb KOCBEHHbIE MU3MepeHUs (HU3UYECKUX BeNUUMH (NAOTHOCTb BELLECTBa XWUAKOCTU M TBEPAOro
Tena, cuna TPeHUS CKOMbXEHNA, AaB/ieHMe BO3AyXa, BbITA/IKMBAIOLLAA CUNa, AeiACTBYIOLWAas Ha NOrpyXEHHOe
B XKMAKOCTb Teno, KO3PPUUMEHT NONe3HOro [AencTBUA MNPOCTbIX MEXaHW3MOB), Chefys MNPea/iodKeHHOM
WHCTPYKUMW: NPW  BbIMOMHEHNM W3MEPEHUA cobupaTb 3KCMEPUMEHTA/IbHYI0 YCTaHOBKY W BbIYMCASTb
3HaYeHVe UCKOMOW BEMIMYMNHBI;

- cobnogaTtbh npasuna TeXHWKK 6e3onacHoCcTy Npu paboTe ¢ nabopaTtopHbIM 060pYL0BaHMEM;

- yKasblBaTb NPUHUMMbI AeACTBUS NPUBOPOB M TEXHUYECKMX YCTPOMCTB: BECbl, TEPMOMETP, ANHAMOMETP,
coobLatoLmecs cocybl, 6apomeTp, pblyar, NOABVXHbIA N HEMOLABMXKHbIV 6/10K, HAKOHHAsA MI0CKOCTb;

- XapaKTepu3oBaTb NPMHLMNGLI AEACTBUA U3YUEHHBIX NPMOOPOB U TEXHUYECKMX YCTPOWCTB C ONOPOI Ha X
onucaHus (B TOM u4ucnie: NOALWUMHMKKW, YCTPONCTBO BOAOMNPOBOLA, MAPABMYECKMIA npecc, MaHOMETP,
BbICOTOMep, MOPLUHEBOW HAcOC, apeoMeTp), WCMOMb3ysa 3HaHUA O CBOWCTBAX (U3MYECKUX SBMEHUA K
HeobXxo4uMble (U3NYECKME 3aKOHbI 1 3aKOHOMEPHOCTU;

- MpUBOANTbL NPUMEPbI (HaXOAWUTb MH(OPMALMIO O MPUMepax) NPaKTUYeCKOro MCNosb30BaHUSA (U3NYECKMX
3HaHMI B MOBCEAHEBHOW >MW3HW ANa obecneyeHWs 6e30MacHOCTM Npu o6palleHMn ¢ npubopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHUA 3[40pPOBbS U COGMOAEHUA HOPM 3KOIOTUYECKOr0 MOBefeHWs B
OKpY>KaloLLei cpefe;



- OCYLLEeCTBNATbL OTOOP UCTOYHMKOB MH(OpPMALUW B VIHTEPHETE B COOTBETCTBUM C 3aflaHHbIM MOWCKOBbLIM
3arnpocoM, Ha OCHOBE MWMEHLUXCA 3HaHWIA W NYTEM CPaBHEHWS Pa3IUYHbIX WCTOYHUKOB BbIAENATb
MHopMaLuo, KOTopas SBASETCA MPOTUBOPEUNBONA UM MOXET BbITb HEAOCTOBEPHOIA;

- MCNONb30BaTb MPU BbIMNOJIHEHUW Y4YeOHbIX 3afaHWil Hay4YHO--MONYAAPHYI NUTepaTypy (U3NMYeckoro
COAEpXXaHWs, CMpaBOYHbIe MaTepuabl, pecypcbl ceTu VHTepHeT, BnageTb NPMEMaMu KOHCMEKTMPOBaHUSA
TekcTa, Npeobpas3oBaHus MHGOPMaL MU 13 OLHOI 3HAKOBOW CUCTEMBI B APYTYHO;

- co3faBaTb COOCTBEHHblE KpaTKMe MUCbMEHHblE W YCTHble COOOLLEHMSt HA OCHOBE 2-3 WCTOYHWMKOB
NH(opMaLmy PU3MYECKOro cogepXXaHus, B TOM yncie ny6/MyHO genatb KpaTkue coobLeHns 0 pesynbTaTax
MPOEKTOB UM YUeBHbIX UCCNEeA0BaHMIA, NPW 3TOM FPaMOTHO MCMO0J1b30BaTh N3YUEHHbI NOHATUIAHLIN annapat
Kypca (h13nKn, CONPOBOXAATb BbICTYM/IEHNE Npe3eHTaLel;

- NpU BbINOMHEHUM Y4ebHbIX MPOEKTOB W WCCNeA0OBaHWIA pacnpefensTb 00683aHHOCTM B rpynne B
COOTBETCTBMM C MOCTAB/MEHHbIMW 33jadyaMu, CMneiuTb 3a BbIMNOJHEHWMEM MnaHa feACTBUA, afeKBaTHO
OLeHUBaTb COOCTBEHHbIV BKMaA B AeATeNbHOCTb IPYNMbl, BbICTPaMBaTh KOMMYHUKaTUBHOE B3anMOAENCTBUE,
YUMTbIBas MHEHME OKPY>XaLLMX.

- K KoHUy o06yyeHus B 8 Kknacce npeAaMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AOMKHbI OTpaxaTb
ChOPMUPOBAHHOCTb Y 00YYalOLLMXCA YMEHWIA:

- UCMO0Mb30BaTh MOHATUSA: Macca v pa3mepbl MONEKY, TENOBOE ABMXXEHNE aTOMOB U MOJIEKY/1, arperatHble
COCTOSIHWS BELLECTBA, KPUCTASIIMUECKME 1 aMOP(IHbIE TeNa, HAChILEHHbI/ 1 HEHACBILEHHbIV Nap, BAaXXHOCTb
BO34yXa, TeMnepatypa, BHYTPEHHSS 3Heprus, TenjoBoOW ABWUraTeNb, 3MEMEHTApPHbIA 31eKTPUYECKUiA 3apsag,
3M1eKTPMYECKOe Mone, NPOBOAHVKY 1 AN3NEKTPUKMN, NOCTOSAHHbIV 31eKTPUYECKWA TOK, MarHUTHOE None;

- pasnuuyath fABfeHUs (TensioBoe pacluMpeHWe W CXkaTue, Tennonepejadva, TenaoBOe paBHOBeECKUE,
CMauuBaHue, KanunispHble — SBAEHUS,  UCNapeHWe, KOHAEHcauws, NnaBfeHue,  KpUCTanansauus
(oTBEpAeBaHME), KUMeHKWe, Tensionepedaya (TensoNpPoOBOAHOCTb, KOHBEKLMSA, U3NYUYEHNE), 3NEKTPU3aLus Ten,
B3aMMOfENCTBMe 3apsfoB, [eACTBMS 3/7EKTPUYECKOr0 TOKA, KOPOTKOe 3aMblKaHue, B3aumogencraue
MarHuTOB, Je/iCTBUE MAarHUTHOFO NOJ/A HA MPOBOAHMK C TOKOM, 3/IEKTPOMarHUTHas MHAYKLMSA) M0 ONMCaHUIo
NX XapaKTepHbIX CBOWCTB 1 Ha OCHOBE OMbITOB, AEMOHCTPUPYHOLLMX AaHHOE (hU3NYECKOe SBNEHUE;

- pacnosHaBaTb MNPOSIB/IEHWE MW3YYEHHbIX (U3NYECKNX SABMEHWI B OKPYXaloLlem Mupe, B TOM 4uche
(hm3nyeckne £BMEHUS B MNPUPOAE: MOBEPXHOCTHOE HATAXeHWe W KanunnspHble SBMEHUS B NPUPOAE,
KpucTannel B mpupoge, n3nydyeHne CofiHUA, 3amep3aHve BOZOEMOB, MOPCKue 6pu3bl, 06pa3oBaHMe pochl,
TyMaHa, UHES, CHera, 3MeKTPMYEeCcKUe ABEHMS B aTMOC(EPE, 3NEKTPUYECTBO XKUBLIX OPraHN3MOoB, MarHUTHOe
none 3emnu, apeid NONKOCOB, POAb MarHUTHOIO MOMS 415 XU3HWU HA 3emne, MONSAPHOe CUSHUE, NPW 3TOM
NepeBoAMTb MPaKTUYECKYIO 3afady B y4ebHYI0, BbILENATh CYLLeCTBEHHbIE CBOMCTBA (MPU3HAKM) U3NUECKUX
SIBNEHWIA;

- OnUCbIBaTb M3Y4YeHHble CBOWCTBA TeNl M (M3NYECKME SBMEHWS, WCNOMb3yS (U3UYECKMe BeNUMHBI
(TemnepaTypa, BHYTPEHHSS 3HEPTUA, KOAUYECTBO TENNOThl, yAenbHasa TennoéMKOCTb BellecTBa, yAe/lbHas
TennoTa nNnaBfeHus, YyfAenbHas TenjoTa Mapoobpa3oBaHus, yfaenbHas TenaoTa CropaHWs TOMJWBA,
KO3(h(hMLMEHT NONIE3HOr0 AECTBUSA TENOBOM MALLUHbI, OTHOCUTE/IbHAS BNaXKHOCTb BO3AYXa, 3MEKTPUUECKMIA
3apsd, cuna TOKa, 3MEKTPUYECKOe HampshKeHue, CONPOTMB/IEHUE MPOBOAHMKA, YAeNbHOE COMPOTUBMEHME
BellecTBa, paboTa M MOLLHOCTb 3M1EKTPUYECKOro TOKa), MpY ONucaHuy NpaBuAbHO TPaKTOBaTh (U3NYECKNIA
CMbICNT UCNOMb3YEMbIX BEIMYMH, 0003HAYEHWS N efuUHULbI PU3NYECKUX BEAWNYMH, HaxXoauTb (hOpMyIibl,
CBA3bIBAIOLLME AaHHYIO (DU3MYECKYHD BEIMYMHY C APYTMMU BeNWYMHAMMW, CTPOUTb TpaduKy U3YUeHHbIX
3aBMCUMOCTEN (HU3NUECKUX BENNYUNH;

- XapaKTepu3oBaTb CBOWCTBA Tef, (PU3NYECKME ABNEHUA U NPOLLECChbl, UCMOMb3ys OCHOBHbIE MOJIOXKEHUS
MOMIEKYNIAPHO--KWUHETUYECKO/ TeopuM CTPOEHUS  BeWecTBa, MNPUHUMN  Cynmepnosvumn nonen  (Ha
KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHeHWs 3apafa, 3akoH OMa fAna yyacTka uenu, 3akoH hxoynsa-fleHua,
3aKOH COXpaHeHWs 3Hepruu, npu 3TOM [AaBaTb CAOBECHYH (HOPMY/NMPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTUYeCcKOe BblpaXKeHNE;

- 00DBACHATbL (hM3Myeckme npoOLEcChl UM CBOWCTBA Ten, B TOM 4MCNEe WM B KOHTEKCTE CUTyauuid
NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIIBNATb NPUUNHHO-CNELCTBEHHbIE CBSA3M, CTPOUTL OOBLACHEHME
13 1-2 NOrMyecKmnx LIaroB ¢ 0Nopoi Ha 1-2 n3yyeHHbIX CBOWCTBA (PU3NYECKMX ABNEHNIA, (IU3NUECKNX 3aKOHOB
NN 3aKOHOMEPHOCTel;



- pewaTtb pacyéTHble 3afaumn B 2-3 [AeiCTBUS, UCMOMb3YS 3aKOHbI U POPMYSibl, CBA3bIBatOLMe (UnYecKue
Be/IMYMHBI: Ha OCHOBe aHan3a yC0BuMA 3aa4m 3anmcbiBaTh KPaTKkoe YCNOBUE, BbISBAATL HEAOCTATOK AaHHbIX
AN151 peLLeHNs 3afayun, BblbnpaTb 3aKOHbI U POPMY/Ibl, HEO6X0AUMbIE 415 €€ PeLLeHUs, MPOBOANTL PacU&Thl 1
CpaBHMBaTb MOJTYYEHHOE 3HaYeHMe (PU3NYECKOW BENNUMHBI C U3BECTHBIMU AaHHLIMU;

- pacnosHaBaTb NpPo6/eMbl, KOTOPble MOXHO PewuTb MNpW MOMOLLM (M3MYECKUX METOA0B, MCMO/b3yS
onucaHue WUCCNeAoBaHWs, BbIAENATb MPOBEPSEMOE MPeAnosioXKeHMe, OLEeHWBATb MPaBUILHOCTL MOPALKa
NpoBeAeHUa NCCNef0BaHUA, fenaTb BbIBOAbI;

- MNPOBOAMTb OMbIThbl MO HABMOAEHNIO (PUNYECKUX SBAEHUIA UIN (DU3MUECKUX CBOWCTB Ten (KanunnsipHole
AB/IEHUSA, 3aBUCUMOCTb [aBMeHUS BO34yXa OT ero 06beéMa, TemnepaTypbl, CKOPOCTU MpoLecca 0CTbIBAHUA 1
HarpeeaHusi NpW U3yYeHUU OT LBeTa M3nyvawollel (NornouiatoLlein) noBepxHOCTH, CKOPOCTb UCMapeHus
BOAbl OT TemnepaTypbl XWAKOCTU W NAOWaAN e€ MOBEPXHOCTWU, 3NeKTpu3auus Ten U B3auMOAelCcTBue
3MIEKTPUYECKNX 3apsfoB, B3aUMOAEACTBME MOCTOSHHbIX MarHWTOB, BU3yanu3auus MarHUTHbIX MOJei
MOCTOSAHHLIX MarHUTOB, AEWCTBMA MArHUTHOrO MOAS Ha NPOBOAHWMK C TOKOM, CBOMCTBA 3/1EKTPOMarHuTa,
CBOICTBA 3NeKTPOABUraTeNs NOCTOAHHOIO TOKA): (POPMYNMPOBaTh MPOBEpPsSeMble MPeANoNoXKeHus, cobrupatsb
YCTaHOBKY U3 NpeA/IoKeHHOro 060pyAoBaHus, ONUCbIBaTb X0 OMbiTa U (hOPMYINPOBaThL BbIBOAbI;

- BbINOMHATL MpPAMblE WM3MEPEHUs TemnepaTypbl, OTHOCUTENbHOW BMAXHOCTWM BO34yXa, CW/bl TOKa,
HanpsXKeHWs C UCMOMb30BAHMEM aHaN0roBbIX MPUOOPOB U AaTUMKOB (DU3MYECKUX BENUYMH, CpaBHMBATb
pe3ynbTaTbl U3MEPEHNIA C YUETOM 3aaHHO abCOMOTHON MOrpPeLIHOCTH;

- NpOBOAUTbL UCCNefoBaHWEe 3aBUCUMOCTU OLHOW (PU3MYECKOW BeNMUYUHbLI OT APYroi ¢ UCMOb30BaHUEM
NPAMbIX U3MepPeHWUiA (3aBUCUMOCTb COMPOTMBAEHWA MNPOBOAHMKA OT €ro [/WHbI, NAOWaan NonepevyHoro
CeYeHNs M yAenbHOro COMPOTUB/IEHNS BeLLecTBa NPOBOAHUKA, CW/bl TOKA, MAYLLEro Yepe3 MPOBOAHWK, OT
HanpsbkKeHWsi Ha NPOBOAHMKE, WCCMefoBaHUe MOC/eA0BaTe/lbHOTO W NapaniesibHOro  CoeAWHeHWi
MPOBOAHMKOB): MJaHUpOBaTh WCC/ef0BaHMe, COOMpaTb YCTAHOBKY W BbIMOMHATb W3MeEpeHWs, cnegys
NpeLnoXeHHOMY MnaHy, (PUKCMpPOoBaTh pe3ynbTaTbl NOSYYEHHOR 3aBUCMMOCTY B BUAE Tabnul 1 rpaduKos,
[enaTtb BbIBOAbI MO pe3ynbTaTaM UCCeA0BaHuS;

- MpOBOAMTb KOCBEHHble UW3MepeHus (U3NYEeCKUX BennuuH (yAenbHas TenjoéMKOCTb BeLLecTBa,
COMpOTUB/IEHME MPOBOAHMKA, paboTa M MOLLHOCTb 3M1eKTPUYECKOro TOKa): MAaHWpoBaTb W3MepeHus,
cobvpaTb 3KCMEpUMEHTA/IbHYH YCTaHOBKY, Cnefys NpPeanoXXeHHOW WMHCTPYKUWW, U BbIYMCASTb 3HaYeHue
BE/IMYUHBI;

- cobnogaTth Npasuaa TeXHWKK 6e3onacHocTy Npu paboTe ¢ n1abopaTtopHbIM 060pYyL0BaHMEM;

- XapaKTepu3oBaTb NPUHLWNLI AeACTBUA U3YUYEHHbIX MPUOOPOB U TEXHUYECKMX YCTPOICTB C ONOPOI Ha UX
onucaHusa (B TOM Yncne: cuctema OTOMNeHNs AOMOB, TMIPOMETp, NapoBas TypbuHa, amnepmeTp, BOMLTMETP,
CUETUMK 3/1IEKTPUYECKOIM 3HEeprumn, 3M1eKTPOOCBETUTENbHbIE NPUOOPLI, HarpeBaTeslbHble 31eKTPonpubopsbI
(NpuMmepsbl), 3NeKTpMYeCKMe MNpPeAoXpaHUTeNn, 3MeKTPOMAarHWT, 3N1eKTpoABuUratesls MOCTOSHHOTO TOKa),
MCMOMb3ys 3HAHUA O CBOWCTBAX (PU3NUECKUX ABMEHUI N HEOBXOAMMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

- pacnosHaBaTb NPOCTble TEXHWYECKMNE YCTPOMCTBA U U3MEPUTENbHBLIE MPUBOPLI MO CXEMAM U CXeMAaTUYHbLIM
PUCYHKaM (XKMKOCTHbIA TEPMOMETP, TEPMOC, NCUXPOMETP, FTMIFPOMETP, ABUraTeNb BHYTPEHHErO CropaHus,
3M1EKTPOCKOM, PeoCcTaT), COCTaBNATb CXEMbI 3/IEKTPUUECKUX Lienei ¢ NocnefoBaTeNnbHbIM U napanienbHbIM
COeIHEHVEM 31IEMEHTOB, Pa3NNyas yc/oBHbIe 0603HAYEHWS 3N1EMEHTOB 3/1EKTPUYUECKMX Lieneil;

- MpUBOAWUTbL NPUMeEPbI (HaXOAWUTb MH(OPMALMIO 0 NPUMepax) NPaKTUYECKOro MCNoJb30BaHUSA (U3NYECKMX
3HaHMI B MOBCEAHEBHOW >M3HM Ana obecrneyeHWs 6e30MacHOCTM Npu obpalleHMn ¢ npubopamu ©
TEXHWYECKUMWN YCTPOMNCTBaMU, COXpaHeHWUs 340pOBbS MU COBMIOAEHUS HOPM 3KOM0rMYecKoro noBefeHns B
OKpY>KatoLLein cpege;

- OCYLLECTBAATb MOMCK MH(OpMauun (rU3NYecKoro cogepxaHus B VIHTepHeTe, Ha OCHOBE WMMEHLLMXCS
3HaHUN N NYyTEM CPaBHEHUS [LOMOMHUTE/bHLIX UCTOYHWMKOB BblAeNsTb MHOPMaLMio, KoTopas fABNSeTCS
NPOTMBOPEUNBOIA NN MOXET BbITb HEAOCTOBEPHOIA;

- UCMOMb30BaTb MPMU BbINOMHEHUM YYeOHbIX 3afaHWil Hay4yHO--MOMYNAPHYK NUTepaTypy (M3M4YecKoro
COAEpXXaHuWs, CMpaBOYHbIe MaTepuanbl, pecypcbl ceTn WHTepHeT, BnageTb NpuMEMaMu KOHCMEKTMPOBaHUA
TeKCTa, Npeobpa3oBaHUs UHPOPMALMM M3 OHOI 3HAKOBOW CUCTEMBI B ApYTYI0;

- c03faBaTb COOCTBEHHblE MWCbMEHHbIE W KpaTKMe YCTHble coo6ueHns, o0606uas MHhopmaunio w3
HECKONbKMUX WCTOYHUKOB (PU3MYECKOTO COAepXKaHusi, B TOM 4ucie ny6auyHO MpeacTaBnATb pesynbTaThl



NPOEKTHON WM WCCNeLoBaTeNbCKOW AeaTeNbHOCTU, NpWM 3TOM TPaMOTHO UCMO/b30BaTh  U3YUeHHbIi
NOHATUIAHBIA annapat Kypca (hM3nKK, COMPOBOXAATb BbICTYMN/EHUE Npe3eHTauue;

- NpU BbINO/HEHUN Y4YeBHbIX MPOEKTOB W MWCCMefOBaHWA (HM3MYECKMX MNPOLECCOB pacnpemensTsb
0653aHHOCTM B rpynmne B COOTBETCTBMM C MOCTaBMIEHHbIMU 3afavyamu, CMeAuMTb 3a BbIMOJIHEHWEM MJiaHa
LefCTBMIA N KOPPeKTMpOBaTb €ro, afleKBaTHO OLEeHWBaTb COOCTBEHHbIV BKNag B AeATENbHOCTb Fpynmbl,
BbICTpaMBaTb KOMMYHUKATUBHOE B3aMMO/eNCTBIeE, NPOABAAS FOTOBHOCTb paspeLllaTb KOH(INKTLI.

- K koHUy o6ydyeHus B 9 knacce npefMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/DKHbI OTpaxartb
ChOPMUPOBAHHOCTb Y 06YYaOLLMXCSH YMEHWIA:

- MCNONb30BaTb MOHATUA: CUCTEMA OTCYéTa, MaTepuanbHas TOYKa, TPaeKTOPUS, OTHOCUTE/IbHOCTb
MeXaHW4Yeckoro ABwkeHus, fecopmauus (ynpyras, nnactuyeckas), TPeHWe, LEHTPOCTPEMUTENbHOE
YCKOpEHWe, HEBECOMOCTb M MEPErpy3Ku, LeHTP TAXKECTU, abCONOTHO TBEPLOE TENO, LEEHTP TAXKECTUN TBEPAOro
Tena, paBHOBECUE, MeXaHUYECKME KONebaHUA 1 BOJHbI, 3BYK, MH(IPA3BYK W YNbTPa3BYK, 3/1eKTPOMarHUTHbIE
BOJ/IHbI, LUKana 3/1eKTPOMarHUTHbIX BOSH, CBET, 6M30PYKOCTb M AabHO30PKOCTb, CMEKTPbl UCMYCKaHWUsA U
nornouleHus, anbda-, 6eTa- ¥ raMMa-n3ny4yeHus, U30Tonbl, AfepHas 3HePreTuKa,;

- pasnnyatb SBNeHUS (paBHOMEPHOE W HepaBHOMEPHOE MPAMOSIMHENHOE [BWXEHWE, PaBHOYCKOPEHHOe
NPAMONMHEHOE [ABMXXEHMe, CBOGOAHOE MajeHWe Ten, pPaBHOMEPHOE [BMKEHME MO  OKPYXHOCTH,
B3aMMO/ENCTBMe TeN, peakTUBHOE ABVKeHWe, KonebaTenbHOe [BMXKEHWe (3aTyxatoline W BbIHY>XAEHHble
KonebaHus), pe3oHaHC, BOJIHOBOE [BWKEHWE, OTpaXKeHWe 3ByKa, MPAMONAUHEAHOe pacnpocTpaHeHue,
OTpaXKeHve 1 NPenom/IeHNe CBETA, NOHOE BHYTPEHHEE OTpaXKeHre CBeTa, pasfioxkeHme 6eoro ceeta B CNekTp
N CNOXEHWe CNeKTPaibHbIX LIBETOB, AWMCMEPCUA CBeTa, eCTECTBEHHAas PafuMO0aKTUBHOCTb, BO3HWKHOBEHME
NNHERYaTOro CrnekTpa W3My4YyeHWs) MO OMUCAHUID WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OMbITOB,
LEMOHCTPUPYIOLLMX AaHHOe (DM3MUYECKOe AB/IEHUE;

- pacrosHaBaTb MpPOSBAEHUE W3YYEHHbIX (U3NYECKUX SBJEHUIA B OKpPYXawolwem Mupe (B TOM uwucne
(hm3nyeckre ABMEHUS B NpUPoe: NPUANBLI U OTAMBbI, ABUXeHWEe nnaHeT COIHEYHOW CUCTEMbI, peaKTUBHOE
[BVXXEHME XXMBbIX OPraHvW3MOoB, BOCMPUSTUE 3BYKOB XXUBOTHbLIMMW, 3eM/IETPACEHMUE, CeCMUYECKME BOJHbI,
LUyHamu, 3x0, LBeTa Te/, ONTUYECKWe $BMeHWs B nNpupofe, 6UOMOrMYeckoe [JeliCTBUE BUAMMOTO,
yNbTPagMoneToBOro N PEHTFEHOBCKOT0 N3/yYeHWIA, ECTECTBEHHbIV PafM0aKTUBHBIA (JOH, KOCMUYECKIME Nyuu,
pagvoaKTUBHOE W3NYyYeHWe MPUPOLHLIX MWUHepanoB, AENCTBME PafvOaKTUBHbLIX WM3YyYEHWUA Ha OpraHu3Mm
yenoBeka), NMpU 3TOM MEPeBOAUTL MPAKTUYECKYIO 3afady B yyebHYIO, BblAeNATb CyLeCTBEHHbIe CBOMCTBa
(Npy3HaKn) U3NYECKNX SBEHWIA;

- OMUCbIBaTb U3Y4YeHHbIe CBONCTBA TEN U (PU3NYECKUE ABNEHUS, NCNONb3YA (DU3NYECKNE BENNUYUHBI (CPeaHas
N MFHOBEHHas CKOPOCTb Tena Nnpu HepaBHOMEPHOM [ABVKEHWW, YCKOPeHUWe, MepemMelleHune, MyTb, YroBas
CKOpPOCTb, CUMa TPeHWs, cuna ynpyroctu, cuna TSHXKeCTU, YCKOPeHMe cBOO0AHOr0 najeHuns, Bec Tena, UMNysbc
Tena, UMNybC CUbl, MexaHuyeckasa paboTa U MOLLHOCTb, NOTEHUMaNbHaa 3Heprus Tena, NOAHATOrO Hap
MOBEPXHOCTbID 3eMAN, MOTEHUMANbHAsA 3HEepPrus CXaToli NPYXWHbI, KWHEeTUYeckas 3Heprus, nosHas
MexaHW4eckas 3Heprus, nepuof U 4actoTa KonebaHwii, AMHA BOMHbI, TPOMKOCTb 3BYKa W BbiCOTa TOHa,
CKOpOCTb CBeTa, NOKasaTelb MPenoMfeHWUs cpefbl), NpU ONWCaHWW MPaBWUbHO TPaKTOBaTb (HU3NMUECKUI
CMbIC/T UCNONb3YeMbIX BENUYMH, 0603HAYEHMA N efUHULbI (PU3NYECKUX BeNNYUH, HAaXOAWUTb (OpMYnbl,
CBA3bIBAIOLLME [AHHYIO (PU3NYECKYIO BENNYMHY C APYTMMU BeIMYMHAMWU, CTPOUTb FpatiuKy U3YUYEHHbIX
3aBUCUMOCTEN (PU3NYECKNX BENNUH;

- XapaKTepu3oBaTb CBOWCTBa Ten, (PU3NYECKME HBAEHMS U MPOLECChbl, WCMOMb3Yys 3aKOH COXPaHeHus
3Hepruu, 3aKOH BCEMMPHOIO TATOTEHUS, MPUHLMN CYNEPMO3NLMIN CUN, MPUHLUN OTHOCUTENbHOCTU anunes,
3aKOHbl HbIOTOHa, 3aKOH COXPaHeHUs WMMNYbCa, 3aKOHbl OTPaXKEHUSA U MPEeNoOMSIEHUS CBETa, 3aKOHbI
COXPaHeHUs 3apsaoBOr0 W MAaccOBOr0 4ucesn Npu AAepHbIX peakuusax, nNpu 3TOM AaBaTb C/NOBECHYHO
(hOPMY/IMPOBKY 3aKOHa M 3aNUCbIBaTb ero MaTeMaTUUeCKOe BbIPaXEHUE;

- 00bACHATL (hM3MYecKMe MpoLeccbl U CBOWCTBA Ten, B TOM 4MCNe W B KOHTEKCTe CUTyauuid
NPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BbIAB/ATL MPUYMHHO--CNEACTBEHHbIE CBA3WN, CTPOUTL 06BACHEHUE
13 2-3 NOrMYECKNX LLIAroB C 0NOPOIA Ha 2-3 U3YYEHHbIX CBOCTBA (DU3NYECKNX ABMEHNIA, (IN3NUYECKNX 3aKOHOB
NN 3aKOHOMEPHOCTENA;

- pewartb pacuyéTHble 33fayun (onuparowmecs Ha cuctemy K3 2-3 ypaBHEHWI), UCMOMb3YS 3aKOHbl U
(hopMmy/ibl, CBA3LIBAIOLLME (IU3NYECKME BEMUMHBI: Ha OCHOBE aHann3a ycioBus 3ajaum 3anucbiBaTb KpaTKoe
YCI0BWE, BbISBNATb HefoCTaloLMe UK M36bITOUYHbIE AaHHbIe, BbIOMPaTh 3aKOHbI U (hOPMY/bl, HEO6XOAUMbIE



ONA pelleHnsl, NpoBOAUTL PacyéTbl M OLEeHWBaTb PEa/IMCTUUHOCTL MOMYYEHHOrO 3HayeHus (U3UYeCKoi
BE/IMYMHBI;

- pacnosHaBaTb NpPO6/EMbI, KOTOPble MOXHO PewwuTb Mpyv NOMOWM (DU3NYECKUX METOAOB, WCMOMb3YS
onucaHue WUCCNeA0BaHWs, BbIAENATb MPOBEPSEMOE MPeAnoioXKeHMe, OLeHWBATb MPaBUILHOCTL MOPALKA
NpoBeAeHUA NCCNefoBaHuns, fenaTb BbIBOAbI, MHTEPNPETNPOBaTb Pe3ybTaTbl HAGMOAEHWA 1 OMNbITOB;

- MNPOBOAMTb OMbITbl MO HabGMOAEHWIO (HM3NYECKUX SIBNEHWUIA UAM DU3NYECKMX CBOWMCTB Ten (M3yueHue
BTOPOro 3akoHa HblOTOHa, 3aKOHa COXpPaHeHUs 3Hepruu, 3aBMCUMOCTbL Mepuofa KonebaHuil Npy>KMHHOIo
MasTHUKA OT Macchl rpysa v >XECTKOCTU NPY>KWHbI U HE3aBUCUMOCTb OT amnauTyAbl MablX KonebaHWiA,
NPAMONIMHEHOE pacnpocTpaHeHWe CBeTa, pas/fiokeHne Oenoro CBeTa B CNEKTP, W3y4yeHWe CBOWCTB
n306paXKeHNs B NIOCKOM 3epKane W CBONCTB M3006paXKeHMs nNpeaMeTa B cobupatoLein nnH3e, HabngeHune
CM/IOWHBIX W JIMHEAYATBIX CMEKTPOB M3/y4YeHMs): caMOCTOSTeNbHO CO6UpaTh YCTaHOBKY M3 M36bITOYHOrO
Habopa 060py0BaHuUs, OMUCLIBATL XO4 OMNbITa U €ro pe3ynbTaTbl, POPMY/IMPOBATL BbIBOLbI;

- MNpOBOAMTb MPU HEOOXOAMMOCTU CEPUIO MPAMbIX N3MEPEHUI, ONpesenss CPeaHee 3HauYeHne N3MepsaemMor
BeMUMHbI ((DOKYCHOE pacCcTOsiHMe coOMpatolLeli NIMH3bI), 060CHOBbLIBaTb BbIGOP cnocoba WM3MEpeHWs
(n3mepuTeNbLHOIO NPMO0PA);

- MNpOBOAMTb WCCNEfOBaHME 3aBUCMMOCTEN (DM3NYECKMNX BEIMYMH C UCMONb30BAHNEM NPAMbIX U3MEPEHNI
(3aBMCMMOCTL MYTU OT BPEMeHU MpW PaBHOYCKOPEHHOM [BVKEHUW 6e3 Haya/bHOW CKOpOCTW, nepuopa
KonebaHMin MaTemaTMyecKoro MasTHWKa OT A/IMHbl HWUTW, 3aBUCUMOCTU Yrfia OTPaXeHWs cBeTa OT yrna
najeHns 1 yrna npesoMaeHnst oT yria nageHns): naaHMpoBaTh MCCNefoBaHNe, CamMOCTOATEIbHO cobupaTb
YCTaHOBKY, (DMKCMPOBaThb Pe3y/bTaTbl MOAYYEHHOW 3aBUCMMOCTU (PU3NYECKMNX BEIMUMH B BUae Tabawuy v
rpaukos, fenatb BbIBOAbI MO pe3yfbTaTam UCCe0BaHus;

- NpOBOAMTb KOCBEHHble M3MepPeHWs PU3NYECKUX BeNUYMH (CPefHsis CKOPOCTb M YCKOpeHWe Tena mpu
paBHOYCKOPEHHOM ABVXXEHWU, YCKOPeHME CBOOBOLHOI0 NafeHNs, XECTKOCTb NPYXMHbI, KOAPAULMEHT TPeHNS
CKO/MIbXXEHMUS, MexaHuyeckas paboTa M MOLHOCTb, 4YacToTa WU Mepuos KonebaHWil MaTemaTMyecKoro u
NPY>XMHHOr0 MasiTHUKOB, OMTMYecKasa cuna cobupatolleit NUH3bI, PaguoakTUBHBIA (DOH): NNaHWpPOBaTb
M3MepeHus, cobupatb 3KCMEPUMEHTA/IbHYI0 YCTaHOBKY W BbIMOMHATL U3MEPEHMSs, chnefys NpeanoXeHHoi
WHCTPYKL MK, BLIYNCAATH 3HAUEHME BEIMUUHBI U aHANN3MPOBATb NOMYYEHHbIE pPe3ynbTaThl C YYETOM 3aaHHONM
MOrPELIHOCTY N3MEPEHMUIA;

- cobnofaTe Npasuna TeXHWKK 6e3onacHoCTy Npu paboTe ¢ n1abopaTtopHbIM 060pYL0BaHMEM;

- pasnnyaTb OCHOBHbIE MPU3HAKM M3YUYEHHbIX (DM3NYECKUX MOAenei: maTepuanbHas TOuKa, abcoNoTHO
TBEPAOE TE0, TOUEUHbIA MCTOYHMK CBETa, /lyd, TOHKas NMH3a, NiaHeTapHas MOAEe/Nb aToMa, HYK/OHHas
Mozenb aTOMHOr0 4pa;

- XapakTepu3oBaTb NPUHLUMNLI AeACTBUSA N3YUYEHHbIX NPUOBOPOB U TEXHUYECKMUX YCTPOMCTB C OMOPOI Ha X
onucaHua (B TOM yucne: CNUAOMETP, fAaTUMKN NONOXKEHNS, PACCTOSAHNSA N YCKOPEHUS, pakeTa, 3X0N0T, OUKH,
nepuckon, otoannapar, ONTUYECKMEe CBETOBO/bI, CMEKTPOCKOM, A03MMETP, KaMepa BunbcoHa), ucrnonb3ys
3HaHUA 0 CBOWCTBAX (hM3NUYECKUX ABMEHMI 1 HEOOXOANMbIE PU3NYECKME 3aKOHOMEPHOCTH;

- UCMO0/b30BaTb CXEMbl W CXEMATUYHbIE PUCYHKU WN3YUYEHHbLIX TEXHWUYECKUX YCTPOWCTB, U3MEPUTEbHbIX
Npr6OPOB 1 TEXHONOTMYECKUX NPOLLECCOB MPY pPeLleHn yUebHO--MPaKTUYEeCKUX 3a4a4y, ONTUYECKME CXEMbI
ON9 NOCTPOEHUA N306paXKeHNi B MIOCKOM 3epKasie 1 CObMpatoLLeid NMH3eE;

- MpUBOAUTbL NPUMEPbI (HaXOAWUTb MH(OPMALMIO 0 NPUMepax) NPaKTUYECKOro MCNosb30BaHUSA (U3NYECKMX
3HaHMI B MOBCEAHEBHOW >M3HM Ana obecneyeHWs 6e30MacHOCTM Npu obpalleHMn ¢ npubopamun ©
TEXHWYECKUMW YCTPOMNCTBaMU, COXpaHeHWUs 340pOBbS U COBIOAEHUS HOPM 3KOMOMMYeCKOro noBefeHus B
OKpY>KatoLLei cpege;

- OCYLLeCTBAATb MNOMCK WHDOpMaUMM  (PU3NYECKOTO cofepXaHus B VIHTepHeTe, CaMOCTOATENbHO
(hopMynupys MOUCKOBLIN 3anpoc, Haxo4uTb MyTW onpefeseHnUs AOCTOBEPHOCTU MOMYYEHHOW MHGOopMaLuu
Ha OCHOBE UMEHLLMXCS 3HAHUIA U AONONHUTENbHbIX UCTOYHWNKOB;

- UCMOMb30BaTb MPMU BbIMNOJHEHUN YYeOHbIX 3afaHWili Hay4yHO--MOMYNSPHYK NUTepaTypy (M3M4ecKoro
COAEpXXaHuWs, CNpaBoOYHbIe MaTepuanbl, pecypcbl cetu WHTepHeT, BnageTb NpMEMaMn KOHCMEKTMPOBaHMUA
TeKCTa, Npeobpa3oBaHUs MHGOPMaLUM U3 OLHOW 3HAKOBOW CUCTEMbI B iPYrYIO;

- c03jaBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHbIe COOOLLEHWS Ha OCHOBE MH(OPMALUM U3 HECKONbKNX
MCTOYHUKOB  (DM3MYECKOro  cofepXaHus, ny6nuyHo NpeacTaBnsTb  pe3ynbTaTbl  MPOEKTHOW  wau



“CcCneoBaTeNbCKOV AeATEeNbHOCTW, NPY 3TOM FPaMOTHO MCMO/Mb30BaTh WM3YYeHHbI NMOHATMIAHBLIA annapat
M3yyaemoro pasfena (PU3MKU W COMPOBOXAATb BbICTYyM/eHME MpeseHTaluMeil ¢ y46TOM 0COGEHHOCTEN
ayIUTOPWUUN CBEPCTHIKOB.



TEMATUNYECKOE INMNJ1AHNPOBAHNE

7 KNACC
Ne n/n

HanmeHoBaHMe pa3fenos 1 Tem Nporpammol

Pasgen 1. ®un3nka 1 eé ponb B NO3HaHUN OKPYXKaloLWero mupa

11

12
13

du3nka - Hayka o npupoge
dusnyeckne BeINYNHbLI
EcTecTBEHHOHAYYHbI METOA NO3HAHUS

WToro no pasgeny
Pasgen 2. lepBOHayanbHble CBEAEHUA O CTPOEHUN BeLLEeCTBa

2.1
2.2
2.3

CTpoeHue BelecTBa
[BXKeHne 1 B3anMogeiicTBre YacTuL, BelLecTBa
ArperaTHble COCTOSAHMA BellecTsa

WToro no pasgeny
Pazgen 3. [JBUXXeHWe 1 B3aMMOeNCTBIE TenN

31
3.2
3.3

MexaHMYecKoe ABMKeHne
WHepuma, macca, NI0THOCTb
Cuna. Bugbl cun

WToro no pasgeny
Pasgen 4. [laBneHune TBEPAbIX TeN, XXUAKOCTE 1 rasos

41

4.2
4.3
4.4

[asneHue. MNepefava faBneHna TBEPAbIMU TeNaMu, XXUAKOCTAMU U
rasamu

[JasneHve xuakoctu
ATMOC(epHOe faBneHue
[LeicTBre XXnAKoCcTK 1 rasa Ha Norpy>kEHHoe B HUX Teno

WToro no pasgeny
Pasgen 5. *aboTa U MOLWHOCTb. JHEpPrus

5.1
5.2
5.3

PaboTa 1 MOLLHOCTb
[pocTble MexaHU3MbI
MexaHunyeckaa aHeprug

WToro no pasgeny
PesepBHoe BpemA
OBLWEE KOJIMYECTBO YACOB 110 NMPOIrPAMME

KonuyecTtBo yacos

o NN

O NN

12

68

3NeKTPOHHbIE (LU pPOBLIE)
obpasoBaTtesibHble pecypchbl

bnbnnoteka LLOK https://rn.edsoo.ru/7f416194
bubnnoteka LLOK https://rn.edsoo.ru/7f416194
bubnnoteka LLOK https://rn.edsoo.ru/7f416194

bubnnoteka LLIOK https://rn.edsoo.ru/7f416194
Bubnuoteka LLOK https://rn.edsoo.ru/7f416194
bubnnoteka LLOK https://rn.edsoo.ru/7f416194

bubnnoteka LLOK https://rn.edsoo.ru/7f416194
bubnnoteka LLOK https://rn.edsoo.ru/7f416194
bubnnoteka LLIOK https://rn.edsoo.ru/7f416194

bubnnoteka LLOK https://rn.edsoo.ru/7f416194

bubnnoteka LLIOK https://rn.edsoo.ru/7f416194
bubnnoteka LLIOK https://rn.edsoo.ru/7f416194
Bubnuoteka LLOK https://rn.edsoo.ru/7f416194

bnbnnoteka LLOK https://rn.edsoo.ru/7f416194
bubnnoteka LLIOK https://rn.edsoo.ru/7f416194
bubnnoteka LLOK https://rn.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
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

8 KNTACC

Ne n/n

HanmeHoBaHue pa3AenoB 1 TeM NPorpamMmbi

Pa3sgen 1. TennoBkle ABAEHUA

11
12

CTpoeHne 1 CBOICTBA BeLLeCTBa
Tennosble npoLecchl

WToro no pasgeny
Pasgen 2. On1eKTpuyeckne U MarHUTHbIE ABIEHNA

2.1

2.2
2.3
2.4

AnekTpuyeckue 3apagbl. 3apsXKeHHble Tena u ux
B3aMMOAecTBMe

MOCTOSAHHbIV 31EKTPUYECKUIA TOK
MarHuTHble iBfeHNs
ANeKTpOMarHUTHas MHAYKUNA

WToro no pasgeny
Pe3epBHoe Bpems
OBLWEE KOJMMYECTBO YACOB MO NMPOrPAMME

KonuyecTtso yacos

Bcero

21
28

20

37

68

AneKTpOoHHble (UnMdpoBbie) o6pasoBaTebHbIE
pecypcel

bnénunoteka LLJOK https://rn.edsoo.ru/7f4181ce
Bbubnunoteka LLOK https://rn.edsoo.ru/7f4181ce

Bubnuoteka LLOK https://rn.edsoo.ru/7f4181ce

Bubnuoteka LLOK https://rn.edsoo.ru/7f4181ce
bnénnoteka LLJOK https://rn.edsoo.ru/7f4181ce
bubnunoteka LLJOK https://rn.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

9 KNACC

Ne n/n HanmeHoBaHue pa3fenos U TeM Nporpammel

Pasgen 1. MexaHnyeckune aBfeHna

11 MexaHn4eckoe aBWXeHUE 1 cnocobbl ero onucaHus
1.2 B3aumogeiicTeume Ten
13 3aKOHbI coOXpaHeHus

WToro no pasgeny

Pazfen 2. MexaHun4yeckue KosiebaHWa U BOMHbI

2.1 MexaHunueckne KonebaHus

2.2 MexaHn4yeckune BOJHbI. 3BYK

WToro no pasgeny

Pa3sgen 3. 3N1eKTpOMarHMTHOe none M 3/IeKTPOMarHUTHbIE BOJTHbI
3.1 ANeKTPOMAarHUTHOE MoJIe U 3MIEKTPOMArHUTHbIE BOJIHbI
WToro no pasgeny

Pa3sgen 4. CBeTOBbIE AABIEHNA

4.1 3aKoHbI pacnpocTpaHeHUs ceeTa
4.2 JINH3bI 1 onTHYecKne Npréopsl
4.3 PasnoxxeHune 6en10ro ceeta B CNEKTP

WToro no pasgeny
Pa3gen 5. KBaHTOBbIe ABeHUS

5.1 VicnyckaHve 1 NornoLLleHne ceeta aToMoM
5.2 CTpoeHne aToMHOro agpa
5.3 ALepHble peakuun

WToro no pasgeny

Pasgen 6. MoBTOpUTENbHO-06006LW a0 WA MOAYNb

6.1 MoBTOpeHMe 1 0606LLEHNE CoaepXaHUs Kypca hu3nkn 3a 7-9 Knacc
WToro no pasgeny

OBLLEE KOJIMYECTBO UACOB 110 NMPOIrPAMME

KonunyecTtsBo

4yacoB

10
20
10
40

(op] oo

hw o o

102

3NeKTPOHHbIe (LU POBLIE)
obpasoBaTtesibHble pecypchbl

Bbubnuoteka LLOK https://rn.edsoo.ru/7f41a4a6
bubnnoteka LLOK https://rn.edsoo.ru/7f41a4a6
bubnunoteka LLOK https://rn.edsoo.ru/7f41a4a6

bubnunoteka LLOK https://rn.edsoo.ru/7f41a4a6
Bbubnuoteka LLOK https://rn.edsoo.ru/7f41a4a6

bubnnoteka LLOK https://rn.edsoo.ru/7f41a4a6

bubnnoteka LLOK https://rn.edsoo.ru/7f41a4a6
bubnunoteka LLOK https://rn.edsoo.ru/7f41a4a6
bubnuoteka LLOK https://rn.edsoo.ru/7f41a4a6

bubnnoteka LLOK https://rn.edsoo.ru/7f41a4a6
bubnnoteka LLOK https://rn.edsoo.ru/7f41a4a6
Bubnuoteka LLOK https://rn.edsoo.ru/7f41a4a6

bubnuoteka LLOK https://rn.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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

MOYPOYHOE NMJ1IAHNPOBAHWE

7 KNTACC

Ne n/n

10

u

12

13

14

Tema ypoka

®dun3nKa — HayKa o0 npupoge. BneHnA Npuposbl
dusnyeckne aBIeHUA

dun3nyeckne BeIMUYNHBLI N NX N3MEpPeHne

Ypok-uccnegosaHue "3mMepeHune Temnepatypbl NPy NoMoLLm
YXWAKOCTHOTO TepMOMETPA U AaTunKa Temneparypbl”

MeTofbl Hay4HOro Mo3HaHWs. OnucaHue HU3NUYECKNX IBAEHWIA C
NMoOMOLLbHO MOoenei

Ypok-uccnegosaHue "lNpoBepka runoTesbl: 4anbHOCTbL NOMETa
LapuKa, NyLWeHHOro ropu3oHTaNbHO, TeM BonbLUE, YeM 60/bLLE
BblCOTa nycka"

CTtpoeHue BellecTBa. OnbIThbl, 40Ka3bIBAKOLLNE AUCKPETHOE
CTpoeHune BellecTBa

[Bu1XeHne yacTuy, BelllecTea

Ypok-uccnegoaHme «OnbiTbl MO HAG/HOAEHNIO TEMNOBOFO
pacLUMpPeHns ra3oB»

ArperatHble COCTOSIHWS BELL,ECTBa

OC06eHHOCTH arperatHbIX COCTOSHUI BoAbl. O606LLeHMe No
pasgeny «lepBoHayanbHble CBEjEHNS O CTPOEHUN BELLECTBAY

MexaH14YecKoe ABMKeHWe. PaBHOMEPHOE U HepaBHOMEPHOe
ABVIXXEHUE

CKopocTb. EAMHULBI CKOPOCTU

PacyeT NnyTu 1 BpeMeHU ABMXKEHUA

KonnyecTtBo
yacos

[arta
N3yyeHuns

SNEeKTPOHHbIE LN(POBbIE
06pa3oBaTebHble pecypchbl

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194

bubnnoteka LLOK
https://rn.edsoo.ru/7f416194
bubnnoteka LLOK
https://rn.edso0.ru/7f416194
bubnnoteka LLOK
https://rn.edsoo.ru/ff09f72a

bubnnoteka LLOK
https://m.edsoo.ru/ff09f72a

bubnnoteka LLOK
https://rn.edsoo.ru/ff09fe0a
bubnnoteka LLOK
https://rn.edsoo.ru/ff0a013e
bubnnoteka LLOK
https://rn.edsoo.ru/ff0a013e
bubnnoteka LLOK
https://rn.edsoo.ru/ff0a013e
bubnnoteka LLOK
https://rn.edsoo.ru/ff0a0378
bubnnoteka LLOK
https://rn.edsoo.ru/ff0a05c6
bubnnoteka LLOK
https://rn.edsoo.ru/ff0a079c
bubnnoteka LLOK
https://rn.edsoo.ru/ff0a0ae4


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

WHepuwna. Macca — mepa MHEPTHOCTU Ten

IMnoTHOCTL BewecTea. Pacyet macchl U ob6bema Tena no ero
NJI0OTHOCTN

Na6opaTtopHas pa6oTta «OnpeaeneHne NAOTHOCTW TBEPAOrO Tenax»

PeweHune 3agay no Teme "lNnoTHOCTL BeLlecTsa"

Cuna Kak xapakTepucTuKa B3aumogencTaus te. Cuna ynpyroctu.
3akoH Nyka

NabopaTtopHas paboTa «3yueHne 3aBUCUMOCTU PacTsHKeHUs
(aechopman i) NpyXXKnHbI OT NPUIOXKEHHOR CUNbI»

[[ABneHue TaroTeHms. Cuna TsXxecTu

CBsI3b MeX/y CUOW TSHXKECTM U Maccoii Tena. Bec Tena. PelueHne
3afa4y no teme "Cwuna tskectun'™

Cuna TaXecTn Ha Apyrux nnaHetax. ®uUsnMyecKue XxapakTepucTukm
nnaHeT

Vi3mepeHue cun. AnHamMoMeTp

Bec Tena. HeBecoMmocCTb

CnoxeHune ABYX CW, HanpaB/ieHHbIX N0 OAHON NPAMOIA.
PaBHOgeicTBYtOLWasA cun

PelueHwve 3agay no Teme "PaBHogelicTBytowas cun”

Cuna TpeHus n eé Bugbl. TpeHUe B NpUpPoAe N TEXHUKE

NabopaTopHas paboTa «M3yyeHne 3aBUCUMOCTM CU/bl TPEHMS
CKONbXEHUS OT CUAbI JaBNEHUS 1 XapaKTepa ConpuKacatoLwmnxcs
MOBEPXHOCTEWN»

PelueHue 3aa4 Ha onpejeneHne paBHOAEACTBYIOLLEN CUNbI

PelleHue 3a4a4 no Temam: «Bec Tena», «Ipagmyeckoe
n3obpaxeHue cunx», «Cunbl», «PaBHOAENCTBYOLWAsA CU»

Bubnuoteka LLOK
https://m.edsoo.ru/ffPa0c10 _
bubnnoteka LJOK
https://m.edsoo.ru/ff0a0fee_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a0fee_
bubnnoteka LJOK
https://m.edsoo.ru/ff0al23c_
bubnnoteka LJOK
https://m.edsoo.ru/ff0al23c_
bubnnoteka LJOK
https://m.edsoo.ru/ff0al23c_
bubnnoteka LJOK
https://m.edsoo.ru/ff0al23c_
bubnnoteka LJOK
https://m.edsoo.ru/ffPal778_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a 1502 _
bubnnoteka LJOK
https://m.edsoo.ru/ff0al8cc_
bubnnoteka LJOK
https://m.edsoo.ru/ff0al778_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a1a70
bubnnoteka LJOK
https://m.edsoo.ru/ff0a1a70_
bubnnoteka LJOK
https://m.edsoo.ru/ffPalb9c_

bubnnoteka LJOK
https://m.edsoo.ru/ff0alcc8

bubnnoteka LJOK
https://m.edsoo.ru/ff0alcc8
bubnnoteka LJOK
https://m.edsoo.ru/ff0alde0_


https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
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KoHTponbHasa paboTta no temam: «MexaHUYeCKoe ABMKEHMNE,
«Macca, NnoTHOCTb», «Bec Tena», «I padmyeckoe n3obpaxeHne
cun», «Cunbi»

[LaBneHvie. Cnocobbl yMEHbLUEHUS 1 YBEIMYEHUS AaBNEHUS

[aBneHne raza. 3aBMCMMOCTb [aBfieHUA rasa 0T 06bEMa,
TeMnepartypsbl

Mepenava faBneHnsa TBEPALIMU TenaMu, XXUAKOCTSMM U rasaMu.
3akKoH [Nackans

[laBneHune B XXWAKOCTU 1 rase, Bbl3BaHHOE [eliCTBUEM CUJbI
TSXKECTU

PelweHune 3agay no teme «JJaBneHne B XXUAKOCTM U rase. 3aKoH
Mackana»

Coobwatolumecs cocybl

rmapasnnyeckunin npecc

MaHoMeTpbl. MOpLIHEBOW XUAKOCTHbIA Hacoc
ATmochepa 3eMan U NPUYMHLI €8 CyLLLECTBOBAHUS
Bec Bo3gyxa. ATMoctepHoe faBneHune

V3mepeHune aTMOCHEPHOro AaBneHus. OnbIT Toppryensin

3aBMCHMOCTb aTMOCHEPHOTO AaB/EHNS OT BbICOTbI Haf, YPOBHEM
MOops

BapomeTp-aHepona. ATMOC(epHOe AaBneHne Ha pasNnUYHbIX
BbICOTaX

PeweHune 3agay no teme " ATMocgepHoe gasneHne"

[eiicTBre XXUAKOCTU 1 rasa Ha NOrpy>KeHHoe B HUX Teo.
ApxvnmeaoBsa cuna
Nab6opatopHas paboTta «OnpefeneHne BbITAKUBAIOLLEN CUTbI,
JeicTBYIOLLei Ha TeNo, NOrPYXXeHHOE B XXMAKOCTb»

bubnnoteka LJOK
https://m.edsoo.ru/ff0alde0

bubnnoteka LJOK
https://m.edsoo.ru/ff0a20a6_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2376_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a25b0_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2718_
bubnnoteka LJOK
https://m.edsoo.ru/ffPa2826 _
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2970_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a3136_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a3136_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2b5a_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2b5a_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2da8
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2fc4
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2fc4_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a2fc4_
bubnnoteka LJOK
https://m.edsoo.ru/ffPa3276_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a33fc_


https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
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Na6opaTtopHas pa6oTa no Teme «lccnegoBaHue 3aBUCMMOCTM Beca
Tena B Bofe OT 06bEMA MOrPYXKEHHOI B XXMAKOCTb YacTy Tena»

MnaBaHue Ten

NabopaTopHas paboTa "KOHCTpymnpoBaHMe apeoMeTpa Unm
KOHCTPYyMpOBaHue NoAKW 1 onpefeneHne eé rpysonofbLémHocTu”
PeweHwne 3agay no temam: «lnaBaHve cyfos. Bo3gyxonnasaHue»,
«[laBneHne TBEPAbIX Tef, XXUAKOCTEN U ra3os»

KoHTponbHas paboTa no Teme «/laBneHne TBEP/AbIX TeN, XUIKOCTEN
11 rasoB»

MexaHu4yeckas paboTa

MoLlHocTb. EAUHULBI MOLLHOCTH

Ypok-uccnegoaHne "Pacyét MOLHOCTK, Pa3BMBAEMON Mpu
nogbLéme no fecTHuue"

[pocTble MexaHu3mbl. Pbluar. PaBHOBeCKe CU Ha pblyare

Pbluaru B TexHuUkKe, 6bITY 1 Npupoge. JlabopatopHas paboTa
«WccnefoBaHune ycnoBuii paBHOBECUA pbluara

PelueHne 3afa4 No TeMe «YCM0BWSi PpaBHOBECUS pblyara»

KoaththnumeHT nonesHoro gencTena MexaHmsma. JSlabopatopHas
pa6oTa «M3mepeHne KM/ HaKNOHHOR NAOCKOCTU»

PeweHune 3agay no teme "PaboTa, mowHocTb, KMA"
MexaHn4yeckasa sHeprua. KuHetnyeckasa v noTeHumManbHaa sHeprua

3aKOH COXpaHeHNsi MeXaHUYeCcKol aHeprum

YPOK-3KCNEPUMEHT M0 Teme "IKCrnepuMeHTa/IbHOe onpeesneHmne
N3MEHEHMNST KNHETMYECKOI N MOTEHLMANbHOM 3HEPrn Npu
CKaTblBaHWM TeNa No HaKNOHHOWM nnockocTn"

KoHTponbHasa paboTta no teme «PaboTa M MOLWHOCTb. SHEPrus»

bubnnoteka LLOK
https://m.edsoo.ru/ff0a3514 _
bubnnoteka LLOK
https://m.edsoo.ru/ffPa3a96_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a3a96_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a3654

bubnnoteka LLOK
https://m.edsoo.ru/ff0a3654
bubnnoteka LLOK
https://m.edsoo.ru/ff0a3f82_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a3f82_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a3f82_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a3f82_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a478e_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a48a6 _
bubnnoteka LLOK
https://m.edsoo.ru/ffPa48a6_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a4c48_
bubnnoteka LLOK
https://m.edsoo.ru/ffPa4252_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a4360 _

bubnnoteka LLOK
https://m.edsoo.ru/ff0a4360

bubnnoteka LLOK
https://m.edsoo.ru/ff0a4360 _


https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

Pe3epBHbIi ypok. PaboTa ¢ TekcTamu Mo Teme "MexaHM4Yeckoe 1 bubnnoteka LLOK

66 ABUXEHNE" https://m.edsoo.ru/ff0adee6
Pe3epBHbIi ypok. Pa6oTa ¢ TekcTamu Mo Teme "[aBneHune TBEPAbIX bubnuoteka LLOK

67 " " 1
Tes, XXULKOCTEN 1 ra3os https://m.edsoo.ru/ff0a4ffe

68 PesepBHbIN ypok. PaboTa ¢ TekcTamu no Teme "PaboTa. MOLWHOCTb. 1 bubnnoteka LLOK
SHeprus" https://m.edsoo.ru/ff0a4ffe

OBLEE KOJIMYECTBO YACOB 0 NMPOrPAMME 68


https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

8 KNTACC

Ne n/n

10

12

13

Tema ypoka

OCHOBHble MOI0XeHNS MOﬂeKy]'IFIpHO-KI/IHETI/ILIeCKOI7I
Teopun n NX OMbITHbIE MOATBEPXKAEHNA

Macca 1 pasmep aTOMOB ¥ MO/NEKY/1

Mogenu TBEPAOro, XWUAKOro 1 ra3o06pa3Horo CoCTOAHUIA
Bell,ecTBa

OO6bsCHeHMe CBOICTB TBEPAOrO, XNAKOFO 1 ra3oo06pasHoro

COCTOSIHUIA BELLLECTBA HA OCHOBE MONOXEHWNIA MONEKYNAPHO-

KMHETWNYECKOI Teopun
Kpuctannuyeckue n amopHble Tena

CmaumBaHuMe 1 KanunnsapHocTb. [oBepXHOCTHOE
HaTsXeHne

TennoBoe paclluMpeHne 1 cxaTtue

Temnepatypa. CBs3b TeMMepaTypbl CO CKOPOCTbIO
TEnsoBOro ABMXEHUA YacTuLy

BHyTpeHHss aHeprus. Cnocobbl M3MeHeHUs BHYTPEHHE
3Heprum

Buabl Tennonepegaun

YpoK-KoHMepeHUuMsa "lMpakTuyeckoe UCNoNb30BaHNe
TEnoBbIX CBOWCTB BELLECTB U MaTEPUaoB B LiENSX
3HeprocbepexxeHms"

Konnyectso TennoThbl. Y genbHas Tens0eMKOCTb

YpaBHeHMe TenoBoro 6anaHca. Tenno06MeH M TeNI0BOE
paBHoBecue

KonnyecTtso
Jata nsydyeHns

ONEeKTPOHHbIe LNpoBbIe
obpasoBaTtesibHble pecypchbl

bubnnoteka LLOK
https://m.edsoo.ru/ff0a5256
bubnnoteka LLOK
https://m.edsoo.ru/ff0a525 6
bubnnoteka LLOK
https://m.edsoo.ru/ff0a540e

bubnnoteka LLOK
https://m.edsoo.ru/ff0a540e

bubnunoteka LLOK
https://m.edsoo.ru/ff0a5800
bubnnoteka LLOK
https://m.edsoo.ru/ff0a5530
bubnnoteka LJOK
https://m.edsoo.ru/ff0a5a26
bubnnoteka LLOK
https://m.edsoo.ru/ff0a5a26
bnbnnoteka LLOK
https://m.edsoo.ru/ff0a5¢c60
bubnnoteka LLOK
https://m.edsoo.ru/ff0a6412

bubnnoteka LLJOK
https://m.edsoo.ru/ff0a65c0

bubnnoteka LJOK
https://m.edsoo.ru/ff0a6976

bubnnoteka LLOK
https://m.edsoo.ru/ff0a7088


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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JNabopaTopHas paboTa "MccnegoBaHue SBNEHUS
Tenn006MeHa Npu CMeLINBAHUN XON0AHON 1 ropsyel
BOAbI"
PacueT Ko/imyecTBa TeN0Tbl, HEOOXOAMMOTO A5
HarpeBaHus Tena 1 BbIAENSEMOIO UM MPU OXNAXKAEHNM

NabopaTopHas paboTa "OnpeaeneHne yaensHom
Tenno0eMKoCTY BeLlecTea"

OHepruga Tonnmea. Y enbHasa TennoTa cropaHus

MnaBneHne 1 oTBepAeBaHNE KPUCTANINYECKNX TeN.

Y [aenbHasa TensaoTa nnaasjieHus

NabopaTopHas paboTa "OnpeaeneHune yaenbHOM Tena0Thbl
nnasneHns nbga"

Mapoo6GpasoBaHue 1 KOHAeHcaums. VcnapeHue

KuneHue. Y genbHas TensoTa napoobpa3oBaHus u
KOHAeHcaumMmn. 3aBUCUMOCTb TeMMepaTypbl KAMeHUs OT
aTMocepHOro gaBneHus

BnaxHocTb Bo3ayxa. JlabopaTopHas paboTa "OnpegeneHune
OTHOCMTENbHOW BNaXHOCTM BO3gyXa"

PellieHNe 3afa4 Ha onpeaeneHne BNaXKHOCTM BO3ayXa

MpuHUKUNLl paboThl TENNOBLIX ABUraTeneid. Maposas
TypbuHa. [iBUratens BHYTPEHHEr0 CropaHus

KN4 tennosoro gsuratens. Tennosble ABUraTenn n 3awmra
OKpY>KatoLLein cpefibl
3aKOH COXpaHeHWsa 1 NpeBpaLLeHUs 3HEPTUM B TEMNOBbIX
npoueccax
MoaroToBKa K KOHTPO/bHOM paboTe no Teme "TennoBble
ABNeHNA. M3MeHeHWe arperaTHbIX COCTOSIHWIA BellecTsa"
KoHTposnbHasa paboTta no teme "TennoBble ABMEHUS.
M3meHeHWe arperatHbIX COCTOSHUI BellecTBa"

AnekTpusauus Ten. [ga poaa aneKTpUUECKMX 3apsoB

bubnuoteka LLOK
https://m.edsoo.ru/ff0a6a98

bubnnoteka LLOK
https://m.edsoo.ru/ff0a6a98_
bnbnnoteka LLOK
https://m.edsoo.ru/ff0a6bb0_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a7b5a_
bubnunoteka LLOK
https://m.edsoo.ru/ff0a71d2_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a72fe_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a740c_

bubnnoteka LJOK
https://m.edsoo.ru/ff0a786¢

bubnnoteka LLOK
https://m.edsoo.ru/ff0a7628 _
bubnnoteka LLOK
https://m.edsoo.ru/ff0a7628
bubnnoteka LLOK
https://m.edsoo.ru/ff0a7628 _
bnbnnoteka LLOK
https://m.edsoo.ru/ff0a7c7c_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a7c7c_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a83f2_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a86ae_
bubnnoteka LJOK
https://m.edsoo.ru/ff0a86ae_


https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
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Ypok-uccnefoBaHune "IneKTpusaumsa Ten MHAYKLMER 1 npu
CONPUKOCHOBEHUN"

B3aumopeiicTBme 3apsikeHHbIX Ten. 3akoH KynoHa

DNeKTpMYeCKoe nose. HanpsxXeHHOCTb 3/IEKTPMUUECKOro
nons. MpuHUMN cynepno3numnn 3neKTPUYECKUX nonen
HocuTenn aneKTpuyeckmx 3apagoB. dnemMeHTapHbIA 3apag,.
CTtpoeHuve atoma
IMpPOBOAHUKN N AU3NEKTPUKN. 3aKOH COXPaHeHNS
3M1eKTPUYECKOrO 3apasa
PewweHne 3agay Ha NPYMEHEHWE CBOMNCTB 31EKTPUHECKNX
3apsagos
DNEKTPUYECKMIA TOK, YCNIOBMSA €r0 CYLLLECTBOBAHMS.
VICTOUHUKMN 3/1IEKTPUYECKOTO TOKa

[leicTBMS 3NEKTPUUYECKOTO TOKa

YpokK-uccnegoBaHue "[1eicTBMe 3NEKTPUYECKOr0 NONA Ha
NPOBOAHUKMU U AN3INEKTPUKN"

3!'IeKTpI/I‘-IeCKVII7I TOK B MeTa/1axX, XXUAKOCTAX U rasax

ANeKTpMYecKas Lienb 1 eé CoCTaBHble YacTu

Cwuna Toka. SlabopaTopHasi paboTa "/3mepeHue 1
perynvpoBaHue Cubl TOKa"

DNeKTpUYeCcKoe Hanps>keHne. BonbTmeTp. JlabopaTopHas
paboTa "V3mepeHne 1 perynmpoBaHme HamnpsxeHms"
ConpoTusneHve NPOBOLHUKA. Y efibHOe COMPOTUBIEHME
BelllecTBa

NabopaTopHas paboTa "3aBUCMMOCTb 3/1EKTPUYECKOTO
COMPOTWB/IEHNA NMPOBOLAHMNKA OT €ro ANUHbI, NA0Wwaan
NMonepeyHoro cevyeHuns U matepmnana”

3aBMCUMOCTb CU/bl TOKA OT HanpsXkeHus. 3akoH Oma gns
yyacTka Lenu

bnbnnoteka LLOK
https://m.edsoo.ru/ff0a86ae_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a87e4 _
bubnnoteka LLOK
https://m.edsoo.ru/ff0a8a0a_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a8a0a_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a8ef6
bnbnnoteka LLOK
https://m.edsoo.ru/ff0a90cc
bnbnnoteka LLOK
https://m.edsoo.ru/ff0a95a4
bubnnoteka LLOK
https://m.edsoo.ru/ff0a96b2_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a96b2_
bubnnoteka LLOK
https://m.edsoo.ru/ff0a9838 _
bubnnoteka LLOK
https://m.edsoo.ru/ff0a9838 _
bubnnoteka LLOK
https://m.edsoo.ru/ff0a8bd6_
bnbnnoteka LLOK
https://m.edsoo.ru/ff0a9el14
bubnnoteka LLOK
https://m.edsoo.ru/ff0aa738_

bubnnoteka LLOK
https://m.edsoo.ru/ff0aa738

bubnnoteka LLOK
https://m.edsoo.ru/ff0aad4a_


https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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NabopaTopHas paboTa "MccnegoBaHme 3aBUCMMOCTU CUNbI
TOKa, MAYLLero Yyepes pesnuctop, OT CONPOTUBNEHMS
pesucTopa U HanpsXKeHua Ha pesuctope”

MocnefoBaTeNnbHOE U NapaniefibHoe COeANHEHNS
MPOBOAHMKOB

NabopaTopHas paboTa "lNpoBepka npaBuaa CNOXeHus
Hanps>XeHW Npy nocnefoBaTeNbHOM COEAUHEHUM ABYX
pe3ncTopos”

NabopaTopHas pa6oTa "lNpoBepka npaBuna Ans Cubl TokKa
npwv napannenbHOM COeJMHeHUN pe3ncTopos”

PelueHue 3aa4 Ha NPUMeHeHMe 3akoHa Oma f1s
Pa3NMYHOIO COEIMHEHUS NMPOBOAHUKOB

PaboTa M MOLHOCTb 3NEKTPUYECKOr0 TOKa. 3aKOoH [Koyns-
NeHua

NabopaTopHas paboTa "OnpegeneHne paboTbl U MOLLHOCTY
3/IEKTPUYECKOTO TOKa"

DNEKTPUYECKME LIEMMN 1 MOTPEOUTENN 3NIEKTPUYECKOIA
3Heprum B 6bITy. KOpoTKoe 3amblKaHue

MoaroToBKa K KOHTPONbHOI paboTe no Teme
"AnekTpuyeckune 3apagabl. 3apsXKeHHble Tena n ux
B3aMMOAeCTBMS. [OCTOSHHbIA 3N1EKTPUYECKMIA TOK"

KoHTponbHas paboTa no Teme "SneKTpuyeckme 3apsajbl.
3apsKeHHble Tena n UX B3auMoLeincTens. MOCTOAHHbIN
3NEKTPUYECKNIA TOK"

MMocTOsAHHbIE MAarHUTbI, NX Bsammo,qeﬁcmme

Ypok-uccnegoaHue "MsyyeHune noneid MOCTOAHHbIX
MarHuTos"

MarHuTHoe none. MarHuTHoe nose 3eM/ U ero 3HaveHune
[4NSA XU3HU Ha 3emne

OnbIT 3pcTesa. MarHUTHOE NOJe 3N1eKTPUUYECKOT0 TOKa
MarHuTHoe noJsie KaTyLuKy C TOKOM

MpuMeHeHMe 3NeKTPOMarHNTOB B TEXHMKe. JlabopaTopHas

pa6oTa "M3yyeHne AeACTBMS MarHUTHOrO MOMS Ha
NPOBOAHUK C TOKOM"

bubnnoteka LLJOK
https://m.edsoo.ru/ff0aa04e

bubnnoteka LLOK
https://m.edsoo.ru/ff0aa04e

bubnnoteka LLOK
https://m.edsoo.ru/ff0aaa58

bubnnoteka LLOK
https://m.edsoo.ru/ff0aadle
bubnnoteka LLOK
https://m.edsoo.ru/ff0aaf8a
bubnnoteka LLOK
https://m.edsoo.ru/ff0ab 124
bubnnoteka LLOK
https://m.edsoo.ru/ff0ab3e0

bubnnoteka LLJOK
https://m.edsoo.ru/ff0ab660

bubnnoteka LLOK
https://m.edsoo.ru/ff0abd2c

bubnnoteka LJOK
https://m.edsoo.ru/ff0abea8

bubnnoteka LLOK
https://m.edsoo.ru/ff0abea8
bubnnoteka LLOK
https://m.edsoo.ru/ff0ac3d0
bubnnoteka LLOK
https://m.edsoo.ru/ff0acOba
bubnnoteka LLOK
https://m.edsoo.ru/ffOac 1d2

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


https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
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64

65

66

67

68

OneKTpogBuraTesib NOCTOAHHOIO TOKa. VIcnonb3oBaHme
3NeKTPO/BUraTenei's TEXHUYECKMX YCTPOCTBAX M Ha
TpaHcnopTe. JlabopaTopHas paboTa "KoHCTpynpoBaHue 1
n3yyeHune paboTbl anekTpoasuraTens"

OnbIThl dapafies. 3aKOH 3N1eKTPOMArHUTHON UHAYKL MK,
Mpasuno JleHua

AnekTporeHepatop. Cnocobbl NOAYYEHUS 3N1eKTPUYECKOR'
3Heprum. SMeKTPOCTaHLMUM Ha BO306HOBSEMbIX
NCTOYHMKAX IHEPrumn

MoarotoBKa K KOHTPONbHOI paboTe no Teme
"ONEeKTPUYECKNe N MarHUTHbIE ABMIEHUS"

KoHTposnbHasa paboTta no teme "SneKTpUYECKME U
MarHuUTHble aBneHns"

Pe3epBHbIil ypoK. PaboTa ¢ TekcTamm no Teme "Tennosble
ABneHua"

Pe3epBHbIi ypoK. PaboTa ¢ TeKCTamy Mo Teme
"IMOCTOAHHBIA 3N1eKTPNYECKNIA TOK"

PesepBHbIil ypoK. PaboTa ¢ TekcTamu no Teme "MarHuTHble
ABneHua"

OBLLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME

68

bubnnoteka LLOK
https://m.edsoo.ru/ff0ac86¢

bubnnoteka LJOK
https://m.edsoo.ru/ff0ac86¢

bubnnoteka LJOK
https://m.edsoo.ru/ff0ac86¢

bubnnoteka LLOK
https://m.edsoo.ru/ff0ac86¢
bubnnoteka LJOK
https://m.edsoo.ru/ffOacb 14
bubnnoteka LLOK
https://m.edsoo.ru/ff0acc5e
bubnnoteka LLOK
https://m.edsoo.ru/ffO0acdc6
bubnnoteka LLOK
https://m.edsoo.ru/ff0acdc6


https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

9 KNACC

Ne n/n

10

n

12

13

14

Tema ypoka

MexaHunueckoe ABmxeHne. MatepunanbHas Touka

Cuctema otcyeta. OTHOCUTE/IBHOCTb MEXAHUYECKOI0 OBWDKEHNA

PaBHOMepHOE NPAMO/IMHEHOE ABMKEHWE

HepaBHOMepHOe NPsAMONMHENHOE ABUXeHNe. CpeaHss 1
MIHOBEHHasi CKOPOCTb

MpsMONMHEHOe PaBHOYCKOPEHHOE [BUXKEHME. Y CKOPeHNe

CKOpOCTb MPSAMONIMHEHOTO PaBHOYCKOPEHHOTO ABUXEHWS.
I"padmk cKopocTy

NabopaTopHasa paboTa "OnpeaeneHne yCKopeHus Tena npu
PaBHOYCKOPEHHOM ABWXXEHMMN MO HAKNOHHOW NAocKocTh'"

CBobogHoe nageHue Ten. OnbiTbl Fanunes

PaBHOMEpHOE ABMXXEHME MO OKPYXXHOCTK. Meprog v yacToTta
o6palleHns. JInHeiiHas v yrnosasi CKOpoOCTU

LleHTpoCTpeMnUTeIbHOE YCKOpEHUE

MepBblii 3aKOH HbOTOHA. BekTop cusbl

BTopoii 3akoH HbloTOHa. PaBHOAeCTBYOWAsA cmna
TpeTuii 3akoH HbloToHa. Cynepno3nums cun

PelleHne 33434 Ha NpyMeHeHWe 3aKOHOB HblOTOHA

KonnyecTtso
[arta nsyyeHus

DNeKTPOHHbIE LNKDPOBbIE
o6pa3oBaTefibHble

pecypchbl

bnbnnoteka LJOK
https://rn.edsoo.ru/7f41a4a6
bubnnoteka LLOK
https://rn.edsoo.ru/ff0ad474
bnbnnoteka LJOK
https://rn.edsoo.ru/ff0ad 19a
bubnnoteka LJOK
https://rn.edsoo.ru/ff0ad 19a
bnbnnoteka LLOK
https://rn.edsoo.ru/ff0ad8d4
bnbnnoteka LLOK
https://rn.edsoo.ru/ff0ad8d4
bubnnoteka LJOK
https://rn.edsoo.ru/ffOadb 18
bubnnoteka LLOK
https://rn.edsoo.ru/ffOadb 18
bubnnoteka LJOK
https://rn.edsoo.ru/ff0ae 176
bubnnoteka LJOK
https://rn.edsoo.ru/ff0ae 176
bubnnoteka LLOK
https://rn.edsoo.ru/ff0ae612
bnbnnoteka LLOK
https://rn.edsoo.ru/ffO0ae72a
bubnnoteka LJOK
https://rn.edsoo.ru/ff0ae982
bubnnoteka LJOK
https://rn.edsoo.ru/ffO0aeb6c


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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31

Cuna ynpyrocti. 3akoH Nyka

PeweHue 3aga4y no teme «Cuna ynpyroctu»

NabopaTopHan paboTa «OnpeaeneHne XXecTKoCT NPY>XMHbI»
Cwuna TpeHus

PewweHue 3agay no teme «Cuna TpeHns»

NabopaTopHaa paboTa "OnpegeneHne KoaghhuumeHTa TPEHNS
CKOMbXeHna"

PeweHune 3agay no Teme "3akoHbl HbloTOHA. Cuia ynpyrocTu.
Cwuna TpeHusa"

Cwvna TAXKeCTU M 3aKOH BCEMUPHOIO TATOTEHMA. Y CKOpeHUe
cB06GOAHOr0 NafeHuns
YpoK-KoHDepeHUms " ABUXKEHWE Ten BOKPYT rpaBUTaLMOHHOIO
LeHTpa (ConHevHas cuctema). Manaktukm"

PeweHue 3agay no teme "Cuna TAXKECTU 1 3aKOH BCEMUPHOIO
TAroteHuna"

MepBas KocMUYecKasa CKOpOCTb. HeBECOMOCTb U neperpysku

PaBHOBeCUe MaTepuasibHOW TOUKWU. ABCONIOTHO TBEPAOE TeNo.
PaBHOBeCWe TBEPAOro Tesa C 3aKPENIEHHOI' OCbHO BpaLleHus

MOMeHT cunbl. LIeHTp TaXecTu

PeweHue 3agay no teme "MOMeHT cunbl. LieHTp TaxecTn"™

MoAroToBKa K KOHTPOJIbHOW paboTe Mo Teme "MexaHuyeckoe
[BMXeHMe. B3anmopelicTeue Ten"”

KoHTponbHasa paboTta no teme "MexaHM4ecKoe [ABMXKEHNE.
B3aumopeicteue Ten"

Vmnynbe Tena. IMnynbc cunbl. 3aKOH COXpaHeHUs UMMy bCea.
Ynpyroe v Heynpyroe B3aumojeincteme

bubnnoteka LJOK
https://m.edsoo.ru/ffPaeca2_
bubnnoteka LLOK
https://m.edsoo.ru/ffPaeca2_
bubnnoteka LJOK
https://m.edsoo.ru/ffO0aee28_
bnbnnoteka LJOK
https://m.edsoo.ru/ff0af738_
bnbnnoteka LLOK
https://m.edsoo.ru/ff0afa26_
bnbnnoteka LJOK
https://m.edsoo.ru/ff0af8be_
bnbnnoteka LJOK
https://m.edsoo.ru/ffOafb8e_
bubnnoteka LLOK
https://m.edsoo.ru/ffPafP44
bubnnoteka LJOK
https://m.edsoo.ru/ffPafP44
bubnnoteka LJOK
https://m.edsoo.ru/ff0af5f8
bnbnnoteka LLOK
https://m.edsoo.ru/ff0af33c_
bnbnnoteka LLOK
https://m.edsoo.ru/ffOafe36_
bnbnnoteka LJOK
https://m.edsoo.ru/ffOafe36_
bubnnoteka LLOK
https://m.edsoo.ru/ffPb02b4 _
bubnnoteka LJOK
https://m.edsoo.ru/ff0b0408
bnbnnoteka LJOK
https://m.edsoo.ru/ff0b06ec_
bnbnnoteka LLOK
https://m.edsoo.ru/ffOb07fa_


https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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PelueHne 3aa4 no TeMe "3aKoH coxpaHeHUs umnynsca"

YpOK-KOH(epeHLMs "PeakTUBHOE ABMXEHME B NPUPOIE W
TEXHUKe"

MexaHnuyeckas paboTa ¥ MOLLHOCTb

PaboTa cubl TSXKECTK, CUIbI YNpyrocTtn v CUnbl TPEHNA

NabopaTopHasn paboTa «OnpeaeneHne paboTbl CUMbl TPEHMSA NpK
PaBHOMEPHOM AABMXXEHWM Tefa Mo ropu3oHTabHOM NOBEPXHOCTM»

CBsi3b 3Heprum u paboTbl. MoTeHUnanbHasa aHeprus
KunHeTunuyeckas sHeprus. Teopema 0 KUHETUUECKOI 3HEpPrumn
3aKOH COXPaHEeHNs 3HePrumn B MexaHuke

NabopaTopHan paboTa «/13yyeHne 3aKOHa COXPaHEHWNS SHEPTUN»
KonebaTenbHoe ABUXEHUE U €r0 XapaKTepuCcTUKu

3atyxatowime KonebaHus. BolHyXAeHHble KonebaHus. Pe3oHaHC

MaTemaTUyYecKNin 1 NPYXXNHHbIA MaSTHUKK

Ypok-uccnegoBaHne «3aBMCMMOCTb Nepuogaa KonebaHuii ot
YKECTKOCTW MPYXXMHbI 1 MACcChl rpy3a»

MpeBpaLyeHne sHeprum nNpu MexaHn4ecKmnx KonebaHmsx

NabopaTopHan paboTa «OnpegeneHne 4actoTbl U Nepuoga
Kone6aHnin NPYXXMHHOrO MasTHUKa»
Nab6opatopHas pa6oTa «[poBepka He3aBUCUMOCTU Nepuoja
Kone6aHWin rpysa, NOABELUEHHOMO K HUTW, OT Macchl rpysa»
MexaHun4yeckue BoHbI. CBOWCTBA MEXAHNYECKMX BOJIH.
MpofonbHble U NONepeYHbIe BOSHbI

Bubnuoteka LIOK
https://m.edsoo.ru/ffPb096¢c_
bubnnoteka LJOK
https://m.edsoo.ru/ffPb096¢_
bubnnoteka LJOK
https://m.edsoo.ru/ff0b0a84 _
bubnnoteka LJOK
https://m.edsoo.ru/ff0b0db8
bubnnoteka LJOK
https://m.edsoo.ru/ff0b0db8
bubnnoteka LJOK
https://m.edsoo.ru/ff0b0db8
bubnnoteka LJOK
https://m.edsoo.ru/ffPb0c32_
bubnnoteka LJOK
https://m.edsoo.ru/ffPb0c32_
bubnnoteka LJOK
https://m.edsoo.ru/ffOb12fe_
bubnnoteka LJOK
https://m.edsoo.ru/ff0b 1858
bnbnnoteka LJOK
https://m.edsoo.ru/ff0b20f0_
bubnuoteka LIOK
https://m.edsoo.ru/ffQb20f0_
Bbubnuoteka LIOK
https://m.edsoo.ru/ff0b 197a_
bubnnoteka LJOK
https://m.edsoo.ru/ff0b 197a_
bubnuoteka LIOK
https://m.edsoo.ru/ffOblaec_
bubnnoteka LJOK
https://m.edsoo.ru/ff0b 197a_
bubnuoteka LIOK
https://m.edsoo.ru/ffOb21fe_


https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
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YpoK-KoH(epeHUMs "MexaHn4Yeckne BOMHbI B TBEPAOM Tene.
CeilcMnyeckne BOMHbI"

3BYK. PacnpocTpaHeHue 1 OTpaKeHne 3ByKa

Ypok-uccnegosaHve "HabnwogeHme 3aBUCMMOCTY BbICOTbI 3BYKa OT
yacToTbl"

"POMKOCTb 3BYKa 1 BbICOTA TOHA. AKYCTUYECKNIA pe3oHaHC

YpoK-KOH(epeHUna "YnbTpas3ByK U MH(Pa3ByK B Npupoge
TEXHUKe"

MoaroToBKa K KOHTPONbHOM paboTe No TemMe "3aKOHblI COXPaHEHNSI.
MexaHu4yeckune KonebaHms n BOSHbI"

KoHTponbHasa paboTta no Teme "3aKOHbl COXpaHEHUS.
MexaHn4yeckue KonebaHusa n BOJHbI"

ONeKTPpOMarHUTHoOe none. SNeKTPOMarHUTHbIE BOJHbI

CBOIACTBa 3/1EKTPOMArHUTHbIX BOJH

Ypok-KoHepeHyumsa "LLIKana 3neKTpoMarHUTHbIX BOJH.
Vcnonb3oBaHWe 31eKTPOMarHMTHbIX BOMH A4/ COTOBOW CBA3N™
Ypok-uccnegosaHue "lA3yyeHne cBOCTB 3/1EKTPOMarHUTHbIX BOMH
C NMOMOLLbI0 MO6GUIILHOTO TenedoHa"

PelueHuve 3afay Ha onpejeneHne 4acToThbl U A/NHBI
3N1EKTPOMarHUTHOW BOJTHbI

dnekTpoMarHuTHas npupoja ceeta. CKopocTb cBeTa. BonHoBble
CcBOICTBa cBeTa

McTouHukm cBeTa. MNpsAMonMHeiiHOe pacnpocTpaHeHne cBeTa.
3aTmeHua ConHua v JlyHsl

3aKOoH oTpaxkeHUA cBeTa. 3epKana. PelleHue 3aday Ha NPUMEHEHME
3aKOHa OTpaXKeHuns ceeTa

MpenomneHne ceeTa. 3aKOH NPeOM/IEHNS CBETA

MonHoe BHYTPeHHee OTpaXKeHWe cBeTa. Vicnonb3oBaHne NonHOro
BHYTPEHHEr0 OTPaXKEHUs B ONTUYECKUX CBETOBOAAX

bubnnoteka LJOK
https://m.edsoo.ru/ffOb21fe_
bubnnoteka LLOK
https://m.edsoo.ru/ffOb21fe_
bubnnoteka LJOK
https://m.edsoo.ru/ffOb21fe_
bnbnnoteka LJOK
https://m.edsoo.ru/ffOb21fe_
bnbnnoteka LLOK
https://m.edsoo.ru/ffOb23ca_
bnbnnoteka LJOK
https://m.edsoo.ru/ff0b25f0_
bnbnnoteka LJOK
https://m.edsoo.ru/ff0b25f0_
bubnnoteka LLOK
https://m.edsoo.ru/ffOb2abe_
bubnnoteka LJOK
https://m.edsoo.ru/ffOb2abe_
bubnnoteka LJOK
https://m.edsoo.ru/ffOb2fe6
bnbnnoteka LLOK
https://m.edsoo.ru/ffOb2c6c_
bnbnnoteka LLOK
https://m.edsoo.ru/ff0b2c6¢c_
bnbnnoteka LJOK
https://m.edsoo.ru/ffPb31d0_
bubnnoteka LLOK
https://m.edsoo.ru/ff0b3658 _
bubnnoteka LJOK
https://m.edsoo.ru/ffOb38c4_
bnbnnoteka LJOK
https://m.edsoo.ru/ffOb3aea_
bnbnnoteka LLOK
https://m.edsoo.ru/ffOb3c5c_


https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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76
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78
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NabopaTopHasa paboTa "MccnegoBaHme 3aBUCMMOCTY yrna
NpesioM/IeHNs CBETOBOIO fly4ya OT yr/ia NafeHns Ha rpaHuLe
"BO34yX-CTekno""

YpoK-KoHpepeHUus "icnonb3oBaHme NOAHOIO BHYTPEHHERO
OTPaXKeHWNs: CBETOBOAbI, ONTUKOBOJ/IOKOHHAA CBA3L"

JInH3bl. ONTMYecKas cuna NnUH3bI

MocTpoeHue N306paKeHUi B MMH3aX

NabopaTopHas paboTa "OnpegeneHne HOKYCHOrO pacCTOAHUS 1
OMTMYECKON CUnbl cobMpatoLLein NnH3bI"

YpoK-KoHepeHUmsa "OnTuyeckne NMH30Bble Npubopb!"
["na3 Kak onTuyeckas cucrema. 3peHue

Ypok-KoH(epeHuna "dedekTbl 3peHus. Kak coxpaHuTb 3peHue"

PasnoxeHue 6enoro ceeta B cnekTp. OnbITbl HbloTOHa. CnoXxeHne
CMeKTpasibHbIX LUBeToB. [iucnepcusa ceeTa

NabopaTopHas paboTa "OnbIThbl N0 Pa3NoXXeHW0 6enoro ceeTa B
CNeKTP W BOCMPUSATUIO LiBeTa NPeAMETOB NPU X HABMOAEHNN
yepes LBETOBbIE (PULTPLI"

Ypok-npakTMKyM "BonHoOBbIe CBOICTBA CBETa: AUCMEPCUs,
NHTepMepeHUnsa 1 gudpakums”

OnbITbl Pe3epdopaa 1 nnaHeTapHas Mofesb aTtoma

MocTtynatel Bopa. Mogens atoma bopa

KMcnyckaHue v nornoweHne ceeta atomom. KBaHTbl. JInHenyaTble
CNEKTPbI

Ypok-npakTukym "HabntogeHve cnekTpoB UchnyckaHms"

PagnoakTUBHOCTb U €€ BUAbI

bubnnoteka LJOK
https://m.edsoo.ru/ff0b3c5c

bubnnoteka LJOK
https://m.edsoo.ru/ff0b3c5¢_
bubnnoteka LJOK
https://m.edsoo.ru/ffOb3f2c_
bubnnoteka LJOK
https://m.edsoo.ru/ffOb444a_
bubnnoteka LJOK
https://m.edsoo.ru/ffPb4206_
bubnnoteka LJOK
https://m.edsoo.ru/ffPcOa7e_
bubnnoteka LJOK
https://m.edsoo.ru/ff0b4684
bubnnoteka LJOK
https://m.edsoo.ru/ff0b4684 _
bubnnoteka LJOK
https://m.edsoo.ru/ffOc0f4c_

bubnnoteka LJOK
https://m.edsoo.ru/ffOcOe2a

bubnnoteka LJOK
https://m.edsoo.ru/ffOcOe2a_
bnbnnoteka LJOK
https://m.edsoo.ru/ff0c12a8_
bubnnoteka LJOK
https://m.edsoo.ru/ff0c12a8_
bubnnoteka LJOK
https://m.edsoo.ru/ffPcl44c_
bubnnoteka LJOK
https://m.edsoo.ru/ff0c1550
bubnnoteka LJOK
https://m.edsoo.ru/ff0c1672_
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https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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CTpoeHne aToMHOro agpa. HyknoHHaa mogens
PafanoakTuBHbIe NpeBpaLLleHus. 30Tonbl
PelleHue 3agay no Teme: "PagnoakTuUBHbIE NpeBpaLieHns”

Mepwog nonypacnaaa

YPpoK-KOH(epeHUNa "PaanoakTUBHbIE N31yUYeHUS B NPMPOSE,
MeAuLUHe, TeEXHUKe"

AoepHble peakuMu. 3aKOHbI COXpaHEHWA 3apsAa0BOro U MaccoBoro
yucen

OHeprug ceAsn atoMHbIX agep. CBA3b MacChl U 3Heprum

PelleHue 3agay no teme "ApepHole peakumm'™

Peakumnu cuHTesa 1 geneHna agep. VIcTouHnku aHeprumn ConHua u
3BE3[

YpoK-KOH(epeHUna "AaepHas aHepreTuka. Jencreus
PaAN0aKTUBHBIX U3yUYeHWIA Ha XKMBbIE OpraHM3Mbl"

MoaroToBKa K KOHTPONbHON paboTe No Teme "3neKTPOMarHUTHOe
nosie. SN1EKTPOMarHUTHbIe BOMHbI. KBaHTOBbIE ABNEHUSA"
KoHTponbHasa paboTta no teme "OneKTpoMarHUTHOE Morne.
ONIeKTPOMArHMTHbIE BOJHbI. KBaHTOBbIE ABNEHUA"

MoBTopeHne, 0606LeHNe. JTabopaTopHble paboThl MO Kypcy
"BsaumopgeiicTeue Ten"

MoBTOpeHne, 0606LLeHNE. PelleHe pacueTHbIX Y Ka4eCTBEHHbIX
334a4y no Teme "Tennosble npouecchl”

MoBTopeHne, 0606LeHME. PeleHne pacyeTHbIX N KaYeCTBEHHbIX
3afad no Teme "KM Tennosbix Asurartenein”

MoBTOpeHne, 0606LLeHNE. PelleHNe pacueTHbIX Y Ka4eCTBEHHbIX
3a4a4y no Teme "KI1/[ snekTpoyctaHOBOK"

MoBTopeHne, 0606LWeHe. JTabopaTopHble paboThkl MO Kypcy
"CBeTOBble iB/1eHNs"

bubnnoteka LJOK
https://m.edsoo.ru/ffOc 18ac_
bubnnoteka LLOK
https://m.edsoo.ru/ffOclald
bubnnoteka LJOK
https://m.edsoo.ru/ffOclbda_
bnbnnoteka LJOK
https://m.edsoo.ru/ffOclbda_
bnbnnoteka LLOK
https://m.edsoo.ru/ff0c2126
bnbnnoteka LJOK
https://m.edsoo.ru/ffPc1c58
bubnnoteka LJOK
https://m.edsoo.ru/ffOcld7a_
bubnnoteka LLOK
https://m.edsoo.ru/ffOcld7a_
bubnnoteka LJOK
https://m.edsoo.ru/ffOc1e88
bubnnoteka LJOK
https://m.edsoo.ru/ff0c1e88
bnbnnoteka LLOK
https://m.edsoo.ru/ff0c223e_
bnbnnoteka LLOK
https://m.edsoo.ru/ff0c223e_
bnbnnoteka LJOK
https://m.edsoo.ru/ff0c245a_
bubnnoteka LLOK
https://m.edsoo.ru/ff0c2572_
bubnnoteka LJOK
https://m.edsoo.ru/ff0c2a22_
bnbnnoteka LJOK
https://m.edsoo.ru/ff0c2b30_
bnbnnoteka LLOK
https://m.edsoo.ru/ff0c2c52_
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MoBTopeHne, 0606LeHNe. PaboTa ¢ TeKkcTamMy Mo TeMe "3aKOoHbI

99 "
COXPaHEeHNs B MexaHuKe

100 MoBTopeHne, 0606LeHMe. PaboTa ¢ TEKCTamMu No Teme
"KonebaHns v BOMHbI"

101 MoBTopeHne, 0606LWeHNe. PaboTa ¢ TekcTamu o Teme "CBeTOBble
ABneHus"

102 MoBTopeHne, 0606LWeHNe. PaboTa ¢ TekcTamu no Teme "KBaHToBast

n agepHas umsmka”
OBLLEE KO/TMYECTBO YACOB MO NMPOrPAMME

102

bubnnoteka LLOK
https://m.edsoo.ru/ffOc2d6a
bubnnoteka LJOK
https://m.edsoo.ru/ff0c2e82
bubnnoteka LJOK
https://m.edsoo.ru/ff0c3044
bnbnnoteka LLOK
https://m.edsoo.ru/ff0c3044
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YYEBHO-METOAMNYECKOE OBECINEYEHWE OBPA3OBATEJ/IbHOIO NMPOLUECCA
OBA3ATEJ/IbHbIE YYEBHbBIE MATEPUAJIbl ANA YUEHUKA

dusuka, 7 knacc/ MepbiwKnH .M., MiBaHoB A./., AKuMoHepHoe 06LLecTBO «l34aTeNbCTBO
«[pocBeLLeHne»

dun3nka, 8 knacc/ MepobiwknH N.M., iBaHoB A.., AKUMOHEPHOE 06LLecTBO «M3aTeNlbCTBO
«[pocBeLLeHne»

dunsnka, 9 knacc/ MepobiwknH N.M., MiBaHoB A.W., AKLMOHepHOe 06LLecTBO «M3aaTenbCTBO
«[1pocBeLLeHnE»

METOOMNUECKWME MATEPUAJIbI ANA YUUNTENA

Nykawuk B.W. C60pHUK 3aaa4 no dusmke. 7-9 k1. - M.: MpoceelleHne, 2023. -288c.

Kupuk J1.A. ®u3nka - 7. Pa3HOYpOBHEBbIE CAMOCTONATE/IbHbLIE Y KOHTPO/IbHbLIE PaboThl. -5-€
n3ganue,- M.UJIEKCA, 2013.

AcTaxoBa T.B. ®usuka. 7 knacc. JTabopatopHble paboTbl. KOHTpONbHbIe 3agaHns. -CapaToB:JlnLei,
2014.

«KOHTPONbHO-N3MepPUTENbHbIE MaTepuanbl. ®Pusmka. 7 knacc/Coct. H.W. 3opuH. - 2-e
n3g.,nepepab. - M.:BAKO, 2013.

MapoH A.E. dusnka. 7 knacc: yuebHo-meToamnyeckoe nocobue/ A.E. MapoH.- M.: poda, 2011.-
123c.

A.B. MepblwKnH dusmka-8kn 2017 M. [poda

H.B. ®unoHosuy MeTtoanyeckoe nocobme 2015 M. [poda

A.E. MapoH, E.A. MapoH CamocTosTe/lbHble U KOHTPONbHbIe paboTbl-8 Knacc 2017 M. Apoda
B.B. LWaxmaToBa ,0.P. Ledtep AnarHocTnyeckne pabotbl -8 knacc 2016 M. [poda

A.E. MapoH, E.A. MapoH, C.B. Mo3oiickuii C6opHMK Bonpocos 1 3agad 2015 M. dpoda
KOHTpPO/IbHbIE U CaMOCTOATENNbHbIE paboTbl N0 PU3nKe. 9 Knacc: K yuebHUKY A.B. MNepblilKnHa,
E.M. T'yTHUK «®usmka 9 knacc» / O.W. 'pomuesa. - M.: M3gaTenbCTBO «3DK3ameH», 2014,

TecTbl MO (m3mke. 9 Knacc: K yuebHnKy A.B. MepblwKnHa, E.M. FyTHUK «®un3nka 9 knace» / O.U.
pomuesa. - M.: N3paTensCcTBo «3IK3ameH», 2010.

dusnka. 9 knacc. TemaTnyeckne TeCTOBbIe 3afaHNa Ans NogrotoBkn K MMA. / aBT.- cocT.: M.B.
BoiigeHko, O.H. MupowkuHa. - Apocnaens: OO0 «Akafemus pasutus», 2014,

LUN®POBbLIE OBPA3OBATE/IbHbLIE PECYPChbl M PECYPCbl CETU UHTEPHET
7 KNACC

bnbnnoteka - BCE No npegMeTy «®Pusmkar». - Pexkum goctyna: http://www.proshkolu.ru
BuaeoonbITbl Ha ypokax. - Pexum goctyna: http://fizika-class.narod.ru

EgvHas konnekumns umhpoBbix 06pa3oBaTeNlbHbIX pecypcoB. - Pexxum goctyna: http://school-
collection.edu.ru

VHTepecHble MaTepuasibl K ypoKam (Br3MKM No TeMaM; TeCTbl MO TeMaMm; HarfisAHble Nocobus K
ypokaMm. - Pexxum goctyna: http://class-fizika.narod.ru

Lincposble obpa3oBaTesibHbIe pecypcbl. - Pexxum goctyna: http://www.openclass.ru
JNEeKTPOHHbIE YYeOHNKKN NO (husmnke. - Pexxum goctyna: http://www fizika.ru

8 KJIACC

bnbnnoteka - BCE No npegMeTy «Pusmkax». - Pexxum goctyna: http://www.proshkolu.ru
BupaeoonbiTbl Ha ypokax. - Pexxum goctyna: http://fizika-class.narod.ru

EfnuHaa konnekums LmgpoBbIX 06pa3oBaTe/ibHbIX PeCypcoB. - Pexxum goctyna: http://school-
collection.edu.ru

VHTepecHble MaTepuasibl K ypoKam (Br3MKM No TeMaM; TeCTbl MO TeMaMm; HarfisAHble Nocobus K
ypokaMm. - Pexxum goctyna: http://class-fizika.narod.ru

Lindposble obpazoBaTesibHble pecypcbl. - Pexum goctyna: http://www.openclass.ru
JNEeKTPOHHbIE YU4eOHNKMN NO (husmnke. - Pexxum goctyna: http://www fizika.ru

9 KNNACC

BugeoonsITel Ha ypokax. - Pexum goctynahttp://fizika-class.narod.ru

EgvHasa Konnekums LmhpoBbix 06pa3oBaTe/ibHbIX PecypcoB. - Pexxum goctyna: http://school-
collection.edu.ru

VIHTepecHble MaTepuasbl K ypoKam PU3nKK Nno TeMam; TeCTbl N0 TeMam; HarnsgHbIe Nocooms K


http://www.proshkolu.ru
http://fizika-class.narod.ru
http://school-
http://class-fizika.narod.ru
http://www.openclass.ru
http://www.fizika.ru
http://www.proshkolu.ru
http://fizika-class.narod.ru
http://school-
http://class-fizika.narod.ru
http://www.openclass.ru
http://www.fizika.ru
http://fizika-class.narod.ru/
http://school-

ypokaMm. - Pexxum goctyna: http://class-fizika.narod.ru

Lincposble obpasoBaTesibHble pecypcbl. - Pexxum goctyna: http://www.openclass.ru
DNEeKTPOHHbIe YYebHNKM No usmnke. - Pexum goctyna: http://www.fizika.ru

OuctaHumoHHas wkona Ne368 http://moodle.dist-368.ru/ OTKpbITbI Knacc. CeTeBoe
obpasoBaTesibHOe coobuyecTso. http://www.openclass.ru/node/109715

EpunHaa konnekums LmgpoBbiX 06pasoBaTe/ibHbIX pecypcos. http://schoolcollection.edu.ru/catalog/
degepanbHbIi LEHTP MHDOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB. http://www.fcior.edu.ru/
MHTepHeT ypok. http://interneturok.ru/ru/school/physics/

aszeTa «1 ceHTAOPsA» maTepumansl Mo usmke. http://archive.lseptember.ru/fiz

AHuMmaunn pumsndecknx obbekToB. http://physics.nad.ru/

Xueas ¢msmuka: obydarowas nporpamma. http://www.int-edu.ru/soft/fiz.html

®unsumka.t. http://www. fizika.ru/

dusmka: Konekums onbIToB. http://experiment.edu.ru

KOHTpO/ibHbIE U CaMOCTOATENbHbIE paboTbl N0 Pu3nKe. 9 Knacc: K yuebHUKy A.B.

MepblwKuHa, E.M. T'yTHUK «®u3nka 9 knacce» / O.. Mpomuesa. - M.: M134aTeIbCTBO «DK3aMeH»,
2014.

TecTbl MO (m3mke. 9 Knacc: K yuebHnKy A.B. MepblwKnHa, E.M. FyTHUK «®un3nka 9 knace» / O.U.
pomuesa. - M.: N3paTensCcTBO «3IK3ameH», 2010.

®usmka. 9 knacc. TemaTnyecKmne TeCTOBbIE 3afaHns AN Noarotosku K MMA. / aBT.- coct.: M.B.
BoigeHko, O.H. MupowkunHa. - Apocnaenb: OO0 «Akafemnst passutus», 2014.
[uctaHumoHHas wkona Ne368 http://moodle.dist-368.ru/

OTKpbITbINA Knacc. CeTeBOe 06pa3oBaTensHOE coobulecTBo. http://www.openclass.ru/node/109715
EgvHasa konnekuuns LmhpoBbix 06pasoBaTeNbHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/
degepanbHbIi LEHTP MHDOPMaLMOHHO-06pa3oBaTenbHbIX pecypcoB. http://www.fcior.edu.ru/
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