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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (M3MKe Ha YPOBHe OCHOBHOro 06uero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe MOJIOKEeHWIM N TpeboBaHUA K pe3y/ibTaTaM OCBOEHUS Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTe/lbHOM MPOrpaMmbl, MPeLCTaB/IEHHbIX B
dIroC 000, a Takxe ¢ Y4ETOM (hefiepasibHON paboyeit Nporpammbl BOCNUTAHNA U
KoHuenuun npenogasaHns y4ebHoro npegmeta «Pusmnka».

CogepxaHve nporpammbl MO (OM3MKE HanpaefeHO Ha (opMupoBaHue
eCTEeCTBEHHO-Hay4HOW rPaMOTHOCTU O06yYaloWmMXCa W OpraHM3auuio  U3y4veHus
(M3MKM Ha [OeATeNlbHOCTHON OCHOBe. B mnporpamme Mo (oM3MKe Y4MTbIBAKOTCH
BO3MOXKHOCTM Y4ebHOro npeameta B peanusaumm tpeboBaHuin ®roC OO0 K
M1aHUPYEMbIM IMYHOCTHBIM U MeTarnpeaMeTHbIM pe3ysibTaTaM 06yUeHUs, a TakKe
MeXnpeLMeTHbIe CBA3WM eCTeCTBEHHO-HAYUHbIX Y4eOHbIX NpPeAMEeTOB Ha YpPOBHE
OCHOBHOI0 06LLEero o6pa3oBaHus.

Mporpamma no u3nke ycTaHaB/IMBAET pacnpeesieHne yuebHoro marepvana
Mo rogam oby4deHus (Mo Knaccam), npeanaraet NPUMePHYO NocnefoBaTeNbHOCTb
M3y4YeHUsi TeM, OCHOBaHHYHO Ha /IOrMKe pasBUTUS NPEAMETHOr0 COAEpPXKaHWs U
YUYETe BO3pPacTHbIX 0COBEHHOCTEN 06yYatoLLMXCS.

Mporpamma Mo m3nke paspaboTaHa C LENbH0 OKasaHWUs MeTOAMYECKOM
MOMOLLM YYMTE/HO B CO3[aHNM paboyein mporpammbl No y4ebHOMY npeameTy.

®dusmka SABNAETCA  CMCTEMOOOPa3yLWMM AN eCTEeCTBEHHO-HAYUHbIX
yyebHbIX NpeAMeTOB, NOCKO/bKY (DU3MYECKME 3aKOHbI 1IeXaT B OCHOBE MPOLLECCOB
N ABMEHWI, WN3yYaeMblX XUMUE, Ouonorneit, acTPOHOMMER W  (HU3NYECKON
reorpaMein, BHOCUT BK/af B  €CTECTBEHHO-HAYUYHYKD KapTUHY  Mupa,
npefocTaBnser Haumbosiee HACHble 06pasybl MNPUMEHEHWA Hay4yHOro MeToaa
MO3HaHMS, TO eCTb CNocoba NoyYeHNs OCTOBEPHbIX 3HAHWIA O MUpe.

OfHa 13 rnaBHbIX 334a4 (PU3NYECKOro 06pa3oBaHWA B CTPYKType 00Liero
06pas3oBaHNs COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAY4YHOW PamMOTHOCTU W
NHTEepeca K HayKe Y 06yyatoLLmXcs.

N3yyeHne mM3MKM Ha 6a30BOM YpPOBHE MNpeAaronaraet OBMageHue
CefyrolWnMMY  KOMMETEHTHOCTAMMW, XapaKTepu3yHLWMMM eCTeCTBEHHO-Hay4YHYHO
rPamMoTHOCTb:

e Hay4HO OOBACHATL ABMEHUS;

e OLEHMBATb M NOHMMATb 0COBEHHOCTM Hay4YHOr0 UCCNefoBaHUS;

e WHTEPNpeTVpoBaTb  [JaHHble U WCNOMb30BaTb  HayuyHble
[0Ka3aTenbCTBa A4/19 NoMyyYeHUs BbIBOAOB.

Llenn wn3yyeHMs (U3MKM Ha YPOBHE OCHOBHOIO 06LLero o6pa3oBaHMA
onpegeneHbl B KoHuenuuu npenogaBaHns y4vebHoOro npegmera «®Pusmka» B
obpasoBate/ibHbIX  OpraHu3aumax Poccuitickoin  ®egepaumun,  peansyroLLmx
OCHOBHble  06LLe0bpas3oBaTe/ibHble  NPOrpammbl,  YTBEPXAEHHOW  peLleHVeM



Konnerun MuHucTepcTBa npoceeLleHnst Poccuitickoin ®epepaunn (NpoTokon ot 3
aekaops 2019 r. Ne [MK-4BH).
Hean usyuyeHus pusuku:

NpMoGPEeTEHNE WHTEpeca WM CTPEM/IEHNA OOYYalOLMXCH K Hay4YHOMY
M3YYEHUO MNPUPOAbI, PasBUTUE WX WHTENNEKTYaslbHbIX U TBOPYECKMX
CMOCOBHOCTEW;

pasBMTVE NPeACcTaBNEHMIn O HAYYHOM METOAe MO3HaHMs U (hopMUpPOBaHME
MccnefoBaTeNlbCKOro OTHOLLEHUS K OKPY)KatOLLMM SBMIEHMUSIM;
(hopMMpOBaHME Hay4yHOr0 MWPOBO33PEHUS KaK pesy/bTaTta W3y4YeHWs
OCHOB CTPOEHNSA MaTepun N PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKMK;
(hopmmpoBaHne NPeACTaBNEHUA O ponn (M3MKKM NS PasBUTUA APYTnX
€CTECTBEHHbIX HayK, TEXHWUKM N TEXHONOT WA,

pasBUTME  NPeACTaBNeHWA 0  BO3MOXHbIX  cepax  6Gyayuieit
MPOeCCUOHANBbHOWN AesSTeNIbHOCTK, CBA3AHHON C (PU3NKOW, NOAroTOBKA K
AanbHeliLeMy 06y4YeHMIO B 3TOM HanpaBneHUN.

L oCTKeHMe 3TUX Ll,GJ'IGVI nporpamMmmbl Mo (i)I/I3I/IKe Ha YypOBHE OCHOBHOIO
O6LL|,€F0 O6pa3OBaHI/IFI obecneynBaeTcs peweHnemM CnegqyroLimnx 3agad.

NPMOOPeTEHNE 3HAHWIA O [AMCKPETHOM CTPOEHMM BELUEeCTBa, O
MEXaHWYECKMX, TEMOBbIX, 3MEKTPUYECKMNX, MArHWTHbIX W KBaHTOBbIX
SBNEHNSAX;

NPUOGPETEHNE YMEHUI ONUCLIBATL M 0OBSACHATL (HM3NYECKNE SBMEHMS C
CNONb30BaHNEM MOYYEHHbIX 3HAHWIA;

OCBOEHME METOAOB pELUeHUs MPOCTEMLIMX pPacUéTHbIX 3aJa4y C
CNONb30BaHNEM (hn3nyeckmnx Mo/enen, TBOPYECKUNX "
NPaKTUKO-OPUEHTMPOBAHHbIX 3aay;

pasBUTME YMEHUI HabNaaTh NPUPOAHbIE SBMEHUS W BbINOMHATL OMbIThI,
nabopatopHble paboTbl W 3KCMEPUMEHTa/lbHble  UCC/eAoBaHNA  C
1CMOMb30BaHNEM M3MEPUTENbHBIX NPUOOPOB;

OCBOEHMe NPMEMOB PaboTbl C MHGOpPMaLUerd (NU3NYECKOr0 COAEPXKaHWS,
BK/IOHask MH(OPMaLMI0 O COBPEMEHHbBIX AOCTUKEHUAX (PU3VKK, aHANU3 U
KPUTUYECKOE OLIEHMBaHME NHopMaLmu;

3HAKOMCTBO CO CcthepaMm NPoheccnoHanbHOM AesATeNbHOCTM, CBSA3aHHbIMM
C (M3NKOW, W COBPEMEHHBLIMW TEXHONOTUSAMW, OCHOBAHHBLIMW Ha
AOCTVKEHUSX (ON3NYECKOW HayKMN.

Ha n3yuyeHune u3anku (6a30Bblil YpOBEHb) Ha YPOBHE OCHOBHOIO 0OLLEr0

obpa3oBaHMa 0TBOANTCA 238 YacoB: B 7 Knacce — 68 yacos (2 yaca B Hefleno), B 8
Knacce — 68 yacoB (2 yaca B Hefento), B 9 knacce — 102 yvaca (3 yaca B Hefento).

Mpefnaraemblit B nporpamme no (u3nke nepeveHb NnabopaTopHbIX paboT u
OMbITOB HOCUT PeKOMeHATe/IbHbIV XapakTep, yuuTesb fefnaeT BbIoop NpoBeAeHs



nabopaTopHbIX PaboT M OMNbITOB C YYETOM WHAMBUAYASIbHLIX OCO6EHHOCTEMN
06yyatoLLMXCs, CNUCKa KCMepUMEHTaNIbHbIX 33laHWin, npegiaraeMbiX B paMKax
OCHOBHOIO roCylapCTBEHHOIO 3K3aMeHa no nsnke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

du3nka — Hayka o npupoge. HAsneHUa npupoabl. Pusnyeckne ABMEHUS:
MeXaHMYeCKne, TennoBble, INEKTPUYECKME, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dunsnyeckne BeMUMHBLL. VI3MepeHe (U3NYECKUX BennYuMH. Pusmyeckue
npuéopbl. MNorpewHoCcTb 3MepeHnii. MexayHapogHas cuctema eauHuL,

Kak u3nka W [pyrue ecTeCTBeHHble HayK/ WU3yyalT Npupoay.
EcTecTBEHHO-HayuYHbIA MeTOf MO3HaHWA: HabngeHVe, MOCTaHOBKA Hay4yHOro
BOMPOCA, BbIABMXEHME TUMOTe3, IKCNEPUMEHT M0 MPOBepKe rmnoTes, 06bACHEHWE
Habnogaemoro aneHns. OnvcaHne HU3NYeCKNX SBMEHMIA C MOMOLLIbIO MOENEN.

Hemoncmpauuu.

1. MexaHun4yeckne, TeNIOBblE, 3NEKTPUYECKME, MarHUTHble, CBETOBbIE
ABNEeHUS.

2. ®usmyeckme npubopbl U Npoueaypa NPsSMbIX U3MEPEHWNIA aHAIOTOBbIM U
LMDPOBLIM NPUBOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OnpegeneHve UeHbl fefIeHNs WKabl U3MepUTesIbHOro nprbopa.

2. VI3MepeHmne pacCTOsHWIA.

3. M3mepeHune 06bEMa XXMAKOCTU M TBEPAOro Tena.

4. OnpeaeneHne pa3mepoB Masblix Tes.

5. VamepeHune Temnepatypbl NpY MOMOLLM >KUAKOCTHOrO TepMoMeTpa U
flaTumKa TemnepaTypbi.

6. [NpoBeneHWe nccnegoBaHUS Mo NMPOBEpPKe rMnoTesbl: Aa/lbHOCTL MOMETa
LUapunKa, NyLWweHHOro ropu3oHTasIbHO, TeM 60/bLUEe, YeM 60MbLLUE BbICOTa
nycKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CTpoeHMe BellecTBa: artoMbl W MOJMEKyNbl, WX pasmepbl. OnbIThbl,

NOKa3blBatoLLMe ANCKPETHOE CTPOEHNE BELLECTBA.

[BmKeHne dacTtul, BellecTBa. CBA3b CKOPOCTU [OBMXKEHUA YacTuy, C
TemnepaTypoil. BpoyHOBCKOe ABWXeHWe, Anddysus. BzaumopgeincTeme vacTu
BELLECTBA: NPUTAXKEHME N OTTA/IKUBAHME.

ArperaTHble COCTOSIHWSI BELLLECTBa: CTPOEHME ra30B, XXWUAKOCTEN N TBEPAbIX
(KpucTtannnyecknx) Ten. B3ammocBsizb MeXy CBOWCTBaMM BELLECTB B pPasHbIX
arperaTHbIX COCTOAHUAX N UX aTOMHO-MOJIEKYNAPHLIM CTpoeHreM. OCO6eHHOCTH
arperarHbIX COCTOSHWNIA BOAb.

Hemoncmpayuu.

1. HabntogeHne 6poyHOBCKOTO ABUXKEHUS.



2. HabntogeHune gudgdysnn.

3. HabniogeHne  ABNeHWNA,  OODBACHAIOWMXCA  MPUTSDKEHWEM WK
OTTaJIK/BaHMEM YaCTuL, BELLLeCTBa.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka [guavetpa aroma MeTo4OM psgoB  (C MCMO/Mb30BaHUEM
(hoTorpaduin).
2. OnbITbl N0 HAabNHOAEHMIO TEMMOBOI0 PacLLUMpPEHNs ra3os.
3. OnbITbl N0 O6HAPYXXEHWNIO AENCTBUSA CU MONEKYNSPHOIO MPUTSHKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnyeckoe [BWKeHWe. PaBHOMEpPHOE W HepaBHOMEPHOE [BVKEHWe.
CkopocTb. CpefiHAs CKOPOCTb MPU HepaBHOMEPHOM [ABVKEHWUW. Pacuyét nytu u
BPEMEHW [BMKEHWS.
ABNeHVEe MHepUMW. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak NpuynHa
N3MEHeHMs CKOPOCTW [BWKeHWA Tenl. Macca Kak Mepa MHEepTHOCTU Tesa.
MnoTHocTb BellecTBa. CBA3b MNOTHOCTU C KOMMYECTBOM MOJEKYN B eAUHMLE
06bEMa BeLLeCTBa.
Cuna Kak XapakTepucTmka B3aumogencTems Ten. Cuna ynpyroctm n 3akoH
'yka. VIamepeHne cunbl ¢ NOMOLLLIO ANHAMOMeTpa. ABNeHWe TATOTEHUS N cuna
TAXKeCcTU. Cuna TAXKECTU Ha Apyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue
CWUJI, HanpaB/eHHbIX MO OAHOW NpsMON. PaBHoencCTBYOWAsA cun. Cuna TpeHus.
TpeHne CKOMbXEHNSA 1 TpeHWe Nokos. TpeHne B NPUPOAe U TEXHUKE.,
Jemoncmpayuu.
1. HabnwogeHne MexaHU4YecKoro ABVvKeHNs Tena.
2. V13mepeHune CKOpoCTM NPSAMONIMHEAHOTO ABUXXEHWS.
3. HabntogeHune aBneHNs NHepLmK.
4. HabniogeHvie N3MeHeHMs CKOPOCTU NpU B3anMOLENCTBUN Te.
5. CpaBHeHVe mMacc Mo B3aMMOENCTBUIO TeS.
6. CroXeHue cun, HanpaB/ieHHbIX MO OAHOW NPSIMOA.
Jlabopamopusie pabomel u onvimel.
1. OnpefeneHne CKOPOCTU PaBHOMEPHOIO ABMXKEHMS (LUapuKa B XXMAKOCTH,
MOAENN 3NeKTPUYECKOro aBTOMOBUNIA N TaK aanee).

2. OnpegeneHve cpefHeil CKOPOCTU CKOMbXXeHWUsA 6pycKa MM Lapuka no
HaK/TOHHOM MNOCKOCTW.
OnpegeneHve NIOTHOCTM TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb PacTskeHus (dedopmaunn)
MPY>XXUHbI OT NPUIOXKEHHOW CUb.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CUJIbl TPEHUA CKOJIbXXEHUSA OT
Beca Tefla 1 xapakrepa ConpurKacaroLLmXcs NOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



[aBneHne. Cnocobbl YMeHbLUIEHUS U YBENNYEHUA AaBfieHus. [JaBneHue rasa.
3aBNCMMOCTbL faBfieHNs rasa oT 00béma, TemnepaTypbl. [lepefaya [aBneHuWS
TBEPAbLIMM Tenlamn, XUAKOCTAMW M ras3amu. 3akoH [lackans. NHeBmaTuyeckue
MalUWHbI. 3aBUCUMOCTb AaBMIEHUS XWUAKOCTU OT rNY6UHbI. MapocTaTUYecKuin
napagokc. Coobuiatolimecs cocyapl. M'vapaBnmyeckme mexaHu3mbl.

ATmocepa 3emim 1 atMocepHoe faeneHue. TpuurHbl CyLLEeCTBOBaHMS
BO34YyLUHOMW 0060n04kM 3emnn. OnbIT Toppuyennn. 3mepeHne aTMOCHepHOro
[aBneHns. 3aBUCMMOCTb aTMOC(EPHOro AaBfieHMs OT BbICOTbI Haf, YPOBHEM MOpS.
Mpr6opbl A8 N3MepeHUst aTMOCHEPHOTO AaB/EHNS.

[leAcTBME XMAKOCTM M rasa Ha NOrpy>KEHHOe B HUX Teno. BbITankmneatoLLas
(apxumepnosa) cuna. 3akoH Apxumeaa. MNnasaHune Ten. BosgyxonnasaHue.

Hemoncmpauuu.
3aBMCUMOCTb [aBfieHUs rasa oT TeMnepaTypbl.

Mepenaya AaBNeHUS XXUAKOCTHHO U ra3oM.

CoobuuatoLpmecs cocypl.

"'MapaBnnyeckumin npecc.

[MposiBneHe AeCTBMS aTMOCHEPHOrO AaB/eHus.

3aBMCMMOCTb BbITa/IKMBaOLWEA CUMbl OT 06bEMA MOrpyXXEHHON 4YacTu
Tena v NJI0THOCTU XXMUAKOCTW.

PaBeHCTBO BbITa/IKMBAKOLLEV CUJTbl BECY BbITECHEHHOM XXMUAKOCTH.

8. YCnoBue nnaBaHWA Ten: niaBaHWe WAN NOrpy>KeHne Ten B 3aBUCMMOCTU
OT COOTHOLLIEHWNSA MNOTHOCTEN TeNa U XXUAKOCTHK.

Jlabopamopuvie pabomul u onvimaol.

1. VccnepoBaHue 3aBMCMMOCTM Beca Tefa B BoJe OT 06bEMa Norpy>XXEHHON B
YKNAKOCTb YacTu Tena.

2. OnpepgeneHve  BblTa/IKMBAOWEN  CUMbI,  [JENCTBYHOLLEA Ha  Teno,
NOrpPYy>KEHHOE B XXNAKOCTb.

3. [NpoBepKa He3aBMCUMOCTU BbITa/IKMBAIOLLEW CU/bl, AEACTBYHOLLIEN Ha TENO
B XKMAKOCTW, OT Macchl Tena.

4. OnbITbl, AEMOHCTPUPYIOLME 3aBMCUMOCTb  BbITA/IKMBAOLLEN CUMbl,
[EACTBYIOLLE Ha Telo B >XWUAKOCTM, OT 0O0bEMA MOrpy>XEHHOW B
YXMAKOCTb YacTu Tesia v OT MI0THOCTU XKNAKOCTW.

5. KOHCTpyMpoBaHWe apeoMeTpa WM  KOHCTPYMpPOBaHWe  JIOOAKA W
onpegeneHne eé rpy3onogbEMHOCTU.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

MexaHun4yeckas pabota. MOLHOCTb.

[MpocTble MexaHW3Mbl: pblyar, 670K, HaKIOHHAas MIOCKOCTb. [1paBuno

paBHOBecus pblyara. [pyvMeHeHVWe npaBuia paBHOBECUS pblyara K OOKY.

o vk w N e

N



«30/10T0E nNpaBuno» MexaHukW. K14 npocTbix MexaHu3moB. [lpocTble
MeXaHu3Mbl B ObITY U TEXHUMKE.

MexaHunyeckaa 3aHeprud. KuHeTMyeckasd U NOTeHUManbHasd 3JHeprus.
MpeBpaLyeHre 04HOro BUAa MeXaHMUYeCKO 3Heprm B Apyroi. 3akoH CoxXpaHeHus
3HEPrum B MexaHuKe.

Hemoncmpauuu.

1. [Mprvmepbl NPOCTLIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. OnpegeneHvie paboTbl CUbl TPEHWUA MPU PABHOMEPHOM [BMXXEHUM Tena

M0 rOPU30HTa/ILHOW NOBEPXHOCTMW.

2. ViccnepoBaHue YCNoBUIA paBHOBECUSA pblvara.

3. N3mepeHune Kl HaKNOHHOW NIOCKOCTW.

4. V13ydeHue 3aKOHa COXpaHeHUs MeXaHUYeCKOM SHePruun.

8 KIIACC

Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHble MOJIOXEHUSI  MOMIEKY/IAPHO--KUHETUYECKOA TEeopuM CTPOEHUS
BellecTBa. Macca M pa3mepbl aTOMOB U MoeKyn. OnbITbl, NOATBepXAatoLlme
OCHOBHbI€ MOIOXKEHNA MOIEKYNAPHO-KMHETUYECKOW TEOPUMN.

Mogenu TBEPAOro, >XMAKOrO W rasoobpasHOro COCTOSHMIA BeLlecTBa.
Kpuctannunyeckvne n amopHble Tena. O6bACHEHME CBOMCTB ra3oB, XXWAKOCTEN U
TBEPAbIX Te/l Ha OCHOBE TMOJIOXEHWI MOMNEKYNIPHO--KUHETUYECKOW TEOPUN.
CmauvBaHue N KanunniapHble ABneHNs. TenioBoe pacLUupeHne N cxkaTtue.

TemnepaTypa. CBA3b TemnepaTypbl CO CKOPOCTbLIO TEM/I0BOI0 [ABWXKEHUS
yacTuu. BHyTpeHHss 3sHeprusi. Crnocobbl WM3MEHEHUS| BHYTPEHHEW 3HEPruu:
Tennonepegava n COBepLLEeHNE paboTbl. Buapl Tenaonepeaayn:
TEN/I0NPOBOAHOCTb, KOHBEKLWSA, U3/TyUYEHME.

Konnyectso TennoTbl. YenbHas TenjoémMKOCTb BellecTBa. TensoobMeH u
TEn/jioBoOe paBHOBECMe. YpaBHeHWe TennoBoro 6GanaHca. [lnasneHve u
OTBEpAEBaHME KPUCTIIMYECKMX BELUEeCTB. YenbHad TennaoTa niaBfeHns.
Mapoobpa3oBaHe N KOHAeHcaums. lKcnapeHue. KuneHue. YaenbHas TensoTa
napoobpasoBaHns. 3aBMCUMOCTb TeMMnepaTypbl KWMEHWs OT aTMOCHEPHOro
[laBieHNs.

BnaxHoCTb Bo3ayxa.

JHeprua Tonnmnea. Y aenbHasa Tenaota CropaHus.

MpuHUMNbl paboTbl TennosbiX Asurartenei K[, TensoBoro Asvrartens.
Tennosble ABurateniv 1 3aLmTa OKpY>KatoLLein cpedbl.

3aKOH CoxXpaHeHNs 1 NpeBpaLleHns 3HEPTUN B TENJIOBLIX MpoLieccax.

Hemoncmpayuu.

1. HabntogeHne 6poyHOBCKOTO ABUXKEHUS.
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HabnogeHve anddysmu.

HabntofeHne SBNEHNIA CMaYMBaHMA U KanUANSaPHbIX SBIEHWIA.
HabntofeHve TennoBoro pacLumMpeHns Ten.

3MeHeHWe [aBneHus rasa npyv U3MeHeHUM o06bEMa W HarpeBaHun Wm
OXNTKAEHUMN,

MpaBuna n3MepeHns TemnepaTypsbl.

Buapbl Tennonepegaun.

OxnaxaeHne Npu coBepLIEHNN paboThl.

HarpeBaHwve npy coBepLUeHUM PaboTbl BHELLIHUMMW CUAMU.

. CpaBHeHMe Tenno08MKOCTel pasfIMyHbIX BELLECTB.

. HabntogeHne KuneHus.

. HabnogeHve nocTosHCTBa TemnepaTypbl Npy MaaBneHuun.
13.

Mo/enu TennoBbIX ABUraTeneil.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPY)XEHWNIO AENCTBUA CU MONIEKYIIPHOIO MPUTSXKEHNS.
OnbITbl NO BbIpaLMBaHNIO KPUCTAINIOB NMOBaPEHHO COMM UK caxapa.
OnbITbl MO0 HabMOAEHUIO TEM/I0BOr0 pPacLUMPEHUs rasoB, XXUAKOCTEW U
TBEPAbIX Te.

OnpepeneHve gaBneHNs Bo3ayxa B 6a/iloHe Wnpuua.

OnbITbl, AEMOHCTPUPYIOLLIME 3aBUCMMOCTbL AaB/IEHMA BO3gyxa OT ero
06bEMA N HarpeBaHUA NN OXNaXKaeHUS.

MpoBepKa rmnoTesbl SIMHEHOW 3aBUCUMOCTU 4JIMHbI CTONBMKA YKUAKOCTY
B TEPMOMETPMYECKOW TPY6Ke OT TeMnepaTypsbl.

HabniofeHne un3MeHeHMsi BHYTPEHHE 3Hepruv Tena B pe3ynbTate
Tensonepegayn U paboTbl BHELLHUX CUJI.

VccnenoBaHve sBMeHUS TensjioobmeHa MpU CMELUMBAHUKU XOMNOAHON U
ropsyei Bofbl.

OnpefeneHne  KOAMYecTBa  TENOTbl,  MOMYYEHHOro BOAOW  Mpwu
Tens0006MeHe C HarpeTbiM MeTa/ININYECKUM LUNNHLPOM.

OnpepeneHve yaenbHoM TeNI0EMKOCTI BELLLECTBA.

ViccnepoBaHMe npouecca ucnapeHus.

OnpefeneHne 0THOCUTENBHOW BNaXKHOCTM BO3AyXa.

OnpegeneHune yaensHOW TENIOTbI NNaBNeHUA NbAa.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

AnekTpuzauma Ten. [lBa poja 3NMeKTPUYeCKUX 3apsigoB. BaavmopeicTsue
3apKEHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTb  CWUMbl  B3aMMOZENCTBUSA
3apSXKeHHbIX TeN OT Be/IMYUHbI 3aPSAA0B UM PACCTOSAHUA MeXay Tenamu).

AnekTpuyeckoe none. HanpsXEHHOCTL 3nekTpuyeckoro nond. [MpuHUMN
Cynepno3nuun 3M1EKTPUYECKMX Nonel (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenn anekTpuyecknx 3apsfoB. DNeMeHTapHbIM 3/IEKTPUYECKUA 3apsg.
CtpoeHne atoma. [1pOBOAHUKM U ANINEKTPUKW. 3aKOH  COXpaHeHus
3NeKTPNYECKOoro 3apsaia.

ONEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBAHUA 3/IEKTPUYECKOrO TOKa.
VICTOUHMKM MNOCTOSAHHOIO TOKa. [eicTBMS 3NMEeKTPUYECKOro TokKa (TersoBoe,
XUMUYECKOe, MarHUTHOE). DNIEKTPUYECKNIA TOK B XKUAKOCTAX U rasax.

AnekTpuyeckad uUenb. Cuna ToKa.  JNEKTPUYECKOe  HarnpsKeHue.
ConpoTuBneHne NPOBOAHUKA. Y[enbHOe COMPOTUB/IEHME BellecTBa. 3akoH Oma
Ana  yyacTka uenu. [locnegoBaTenlbHOe W napasinefibHoe  CoefuHeHue
NPOBOAHWNKOB.

PaboTa ¥ MOLLHOCTb 3MEKTPUYECKOrO ToKa. 3akoH J[hkoynsa—JleHua.
ANeKTpUYecKme Lenn n noTpeduTenn aneKTpruUecKon aHeprum B 6bITy. KopoTkoe
3aMblKaHMe.

MMocTosHHbIE  MarHuTbl.  B3avMofeicTBMe  MOCTOSHHLIX  MarHWTOB.
MarHuTHoe none. MarHUTHoe rnone 3em/M N €ro 3HauyeHue Ans XKU3HU Ha 3emne.
OnbIT  3Opctega. MarHMTHOe NoOJsie  3M1EKTPUYECKOro  Toka.  [puMeHeHue
31EKTPOMArHMUTOB B TEXHMKE. [eCTB1e MarHUTHOIO NO/S Ha NPOBOAHUK C TOKOM.
AnekTpoaBurare/is NMOCTOSHHOINO TOKa. MCnofb3oBaHWe 3M1eKTpoABUraTesiein B
TEXHUYECKMX YCTPOMCTBAX M Ha TpaHCMopTe.

OnbITbl Papages. HAsneHNe 3NeKTPOMArHMTHON MHAYKUMK. Mpasunno JleHua.
AnekTporeHepartop. Cnocobbl nony4yeHus 3N1EKTPUYECKOM 3Hepruu.
ANEKTPOCTaHLMM Ha BO30OHOB/IAEMbIX UCTOUHNKAX IHEPT UK,

Jemoncmpayuu.

AneKTpusauma Tern.
[1Ba pofa aneKTpu4ecknx 3apsaos v B3aMMOAENCTBUE 3apsXKeHHbIX Tel.
YCTPOWCTBO 1 [JeiCTBME 3/1EKTPOCKONA.
AnekTpocTaTnyeckas NHAYKUNS.
3aKOH CoXpaHeHNs 3NeKTPUYECKMX 3apsaoB.
[MPOBOAHNKM U QNINEKTPUKN.
MogenvpoBaHue CUNOBbIX NIMHUIA 3NEKTPUYECKOTO MOSS.
VICTOYHMKM NOCTOSAHHOIO TOKa.
[eiCTBNSA 3NEKTPMUYECKOrO TOKa.
. DNEKTPUYECKMIA TOK B XKNAKOCTM,
. [a30BbIi pa3pss.
. I3mepeHue cunbl Toka amnepMeTpoM.
. \3mepeHwme 31eKTPUYEeCcKOro HanpsXeHns BOSIbTMETPOM.
. PeocTaT 1 marasviH conpoTUB/IEHWIA.
. BamogeincTane NoCTOAHHbIX MarH1TOB.
. MogenvpoBaHne HeBO3MOXHOCTU pa3feneHns noskcoB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MogenvpoBaHne MarHUTHbIX MoJsier NOCTOAHHBIX MarHUTOB.

OnbIT JpcTea.

MarH1uTHOe nose ToKa. SNEeKTPOMarHuT.

[leicTBM1E MarHUTHOIO NoJIA Ha NPOBOAHWK C TOKOM.

AnekTpoaBUraTesis MOCTOAHHOIO TOKa.

VccnepnoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAYKL MW,

OnbITbl dapages.

3aBMCUMOCTb  HarpaB/eHUs WHAYKUMOHHOIO TOKa OT YC/IOBUWA €ero
BO3HWUKHOBEHUS.

AnekTporeHepaTop NOCTOAHHOIO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITbl N0 HaGMOAEHMIO 3NEKTpM3aUMM  Ten WHAYKUMen wn npu
COMPUKOCHOBEHUN.

WccnepnoBaHvne [eACTBMS 3M1EKTPUYECKOrO MOAS Ha MPOBOAHUKA U
AN3NEKTPUKN.

C6opKa 1 npoBepKa paboTbl 3NEKTPUYECKOI LIENN NOCTOSHHOIO TOKa.
i3mepeHune 1 perynmpoBaHme Cusbl TOKa.

I3mepeHune 1 perynnmpoBaHme HamnpspKeHus.,

VccnenoBaHve 3aBUCUMOCTM CUMbl TOKa, WAYLIEro 4epe3 pesncTop, oT
COMNPOTMB/IEHNS PE3NCTOPA M HaNpPsHXKEHNS Ha Pe3NCTOpE.

OnbIThI, AEMOHCTpMpYHOLLME 3aBUCKMOCTb 3NEKTPUYECKOT0
COMPOTMB/EHNS MPOBOAHMKA OT €ro [A/MHbl, MN/OLAAM MOMEPEeYHOro
CeYeHust 1 MaTepuana.

MpoBepKa npaBuia CMOXEHUS HANPSHKEHWIA NpU  MocnefoBaTelbHOM
COeIMHEHMM [1BYX PE3UCTOpPOB.

MpoBepka npaBuna AN CW/bl TOKa NPV nNapannensHOM COeAMHEHNN
PE3nCTOpPOB.

OnpefeneHne paboTbl 3NEKTPUYECKOr0 TOKa, MAYLLEro Yepes pe3uncTop.
OnpefeneHne MOLWHOCTM  3NEKTPMYECKOTO TOKa, BbIJENSEMO Ha
pesncTope.

ccnepoBaHve 3aBUCMMOCTU CU/bl TOKa, WAYLEro yepe3 namnoyky, oT
HanpsXKeHUs Ha Hei.

OnpepeneHve KI14 HarpesaTens.

ccnepoBaHye MarHUTHOIO B3aMO/AENCTBMS MOCTOSAHHBIX MarHMTOB.
N3yyeHne MarHMTHOrO MOAS  MNOCTOSHHbIX ~ MarHUTOB  MpU  UX
06beUHEHVN N pa3aeNeHnn.

WccnepoBaHve AeNCTBUS 3NEKTPUYECKOT0 TOKA Ha MarHUTHYHO CTPENKY.



17. ONbITbl,  AEMOHCTPUPYIOLIME  3aBUCUMOCTb  CW/bl  B3aMMOLENCTBUSA
KaTyWKM C TOKOM M MarHuTa OT CW/bl TOKa WM HanpaBleHWa TOKa B
KaTyLLKe.

18. /13yyeHue AercTBNA MarHUTHOTO NOASA Ha MPOBOAHMK C TOKOM.

19. KOHCTpyunpoBaHue 1 n3ydeHve paboTbl 3NEKTPOABUTATENS.

20. MI3mepeHmne KT/, aneKTpoaBuraTesisHoM YCTaHOBKW.

21. ONbITbl MO WCC/EA0BAHUIO SIBNEHUSA 3MEKTPOMArHUTHOM  UHAYKLUNW:
NccnefoBaHMe W3MEHEHWA 3HAYeHUS U HanpasfieHUs WHLYKUMOHHOIO
TOKa.

9 KIIACC

Pa3nen 8. MexaHuuyeckue siBJeHMSsI.

MexaHnyeckoe [ABWKeHue. MartepmanbHad Toyka. Cuctema OTCYETA.
OTHOCUTENBbHOCTb MEXaHWYecKoro [BWXKeHWUA. PaBHOMepPHOe MPAMONNHENHOE
ABWKeHWe. HepaBHOMepHOe MpamMonvHeinHoe apmkeHne. CpedHsAs U MrHOBEHHas
CKOPOCTb Tena Npu HepaBHOMEPHOM [BUXKEHUN.

YcKopeHue. PaBHOYCKOpeHHOe NpsIMOSIMHeHOe [BuKeHue. CBob6oaHOe
nageHue. OnbITbl ["annnes.

PaBHOMepHOE [ABWXXEHWe MO OKPY)XXHOCTW. [Nepmog n 4YactoTa ObpalleHus.
JnHeliHas 1 yrnosast CKOPOCTU. LIeHTpoCTpeMUTENIbHOE YCKOPEHNE.

MepBblii 3aKOH HbtoTOHa. BTOpoii 3akoH HbtoTOHa. TpeTuii 3akoH HbloTOHa.
MpuHUMN cynepnosnumm cun.

Cwuna ynpyrocTtin. 3akoH 'yka. Cuna TpeHua: cuna TPEHUA CKONbXEHUA, cuna
TPeHNs NOKOA, APYrue BUAbl TPEHUS.

Cvna TSXKeCTM M 3aKOH BCEMWPHOrO TATOTEHWA. YCKOpeHWe CBOOGOAHOrO
nageHna. [swmxeHne nnaHeT BOKpyr ConHua. [lepBas KoCMMUYecKas CKOPOCTb.
HeBecoMoCTb 1 neperpysKku.

PaBHOBeCHe MaTepuasibHOM TOYKK. ABCONOTHO TBEPAOe Teno. PaBHOBecue
TBEPAOro Tesa C 3aKpenéHHOM 0Cbto BpaweHNs. MOMEHT Cuibl. LIEHTP TSXKeCTw.

mnynsc Tena. MiameHeHne nmnynsca. VIMNynbC cubl. 3aKOH COXpaHeHus
nmnynbca. PeakTMBHOE ABMXEHWMe.

MexaHunyeckasd pabota M MOLWHOCTb. PaboTa cun TSXKecTW, ynpyroctw,
TpeHus. CBA3b 3Heprumn u paboTobl. MNoTeHynanbHaa aHeprua Tena, NoAHATOro Hag,
MOBEPXHOCTLIO 3eM/In. MOTeHLMaNbHas 3HEPrUs CXAToM NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKOM 3HEepPrumn. 3aKOH COXPaHEHUsi MeXaHWYeCcKoi
3Hepruu.

Hemoncmpauyuu.

1. HabnwogeHne MexaHW4ecKoro ABuXeHus Tena OTHOCUTENBbHO PasHbIX Tes

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

CpaBHeHME NyTeN W TPaeKTOpPUin ABWKEHUS OLHOrO WM TOro >Xe Tena
OTHOCUTE/IbHO pa3HbIX Te OTCYETA.

13mepeHme CKOPOCTM U YCKOPEHWA MPAMOIMHENHOTO ABVKEHUS.
WccnepoBaHve Npr3HaKoB paBHOYCKOPEHHOTO ABUKEHNS.

HabntofeHne aBKeHNS Tena no OKPYXXHOCTU.

HabnofeHne MexaHMYeCKX ABMEHUIA, NPOMCXOAALLMX B CUCTEME OTCUETA
«Tenexxka» npu eé paBHOMEPHOM U  YCKOPEHHOM  [BVDKEHUU
OTHOCWUTE/NIbHO KabuHeTa PU3nKN.

3aBMCUMOCTb YCKOPeHUs Tefla OT MacChbl Tena U AeWCTBYHOLLEN Ha Hero
CUNBbI.

HabnofeHne paBeHCTBa CUM NPU B3aUMOAENCTBMN Te.

13meHeHMe Beca Tesia Npu YCKOPEHHOM [ABVXKEHUN.

Mepegaya MMNybca NpU B3aMMOLENCTBUN Terl.

Mpeobpa3oBaHNsA 3HEPr UK NMPY B3aUMOAENCTBUM TeN.

CoxpaHeHWe Mnynbca Npy Heynpyrom B3auMogencTeumm,

CoxpaHeHWe nMnynbca npy abCcotoTHO YNPYrom B3anMoAenCTBUN.
HabnofeHne peakTUBHOIO ABMXXEHWS.

CoxpaHeHne MexaHNU4ecKom aHeprum npu cBO60LHOM NajeHun.
CoxpaHeHne MexaHN4eCcKOoM 3HEPrnm Npu ABVXXEHWUW Tena Nog 4eincTemem
MPY>XVHBbI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHCTpynpoBaHue TpakTa 18 pa3roHa W [asibHeiLlero paBHOMEpPHOro
[BVKEHUS LLIAPUKa NN TENTEXKN.

OnpefeneHne cpefHert CKOPOCTU CKOJMbXEHUSA GpycKa WAW [LBUMKEHUS
LLIaprKa Mo HaKNOHHOW N/I0CKOCTH,

OnpefeneHve YCKOpeHUs Tefla MpPU PaBHOYCKOPEHHOM [ABVDKEHWUW 1O
HaK/OHHOM MNOCKOCTW.

VccnenoBaHve 3aBUCMMOCTM MYTU OT BPEMEHWU MPU PaBHOYCKOPEHHOM
ABWXEHMWN 6e3 HavalbHO CKOPOCTW.

MpoBepka ruMMnoTesbl: €CAN MNPU  PaBHOYCKOPEHHOM [ABVMXXeHUW 6e3
Haya/IbHOM CKOPOCTM MyTW OTHOCATCA KakK psafd HeYéTHbIX uucen, TO
COOTBETCTBYIOLLME MPOMEXYTKN BPEMEHWN OAMHAKOBBI.

WccnenoBaHve 3aBUCUMOCTU  CWJbl  TPEHUA  CKOJIBXXEHUS OT  CUb
HOPMa/IbHOr 0 1aBNeHWS.

OnpegeneHvie KOapUUMeHTa TPEHNA CKOMbXEHWS.

OnpepeneHne XXECTKOCTU NPY>XMHBbI.

OnpepeneHve paboTbl CUMbl TPEHUA NPV PABHOMEPHOM [BMXXEHUM Tena
M0 rOPU30HTA/ILHOW MOBEPXHOCTMU.



10. OnpeneneHe paboTbl CWMbl  YNPYroctTm npu noabéme rpysa cC

1NCMONb30BaHNEM HEMOABVXXHOIO U MNOABMKHOI0 6/10KOB.

11. MI3y4eHne 3aKOHa COXPaHEHUSA SHEPTUN.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

Kone6atensHoe apmkeHne. OCHOBHbIe XapaKTEPUCTMKM KonebaHWiA: nepuof,
yacToTa, amnanTyaa. MareMaTtuyecKnin N NPY>XXMHHBbIN MasiTHUKK. TpeBpaLleHme
3Heprumn Npu KonedbatTebHOM ABMXKEHNN.

3atyxawowme  KonebaHusa.  BbIHY)XAeHHble  KonebaHusA.  Pe30HaHC.
MexaHunyeckne BOMHbl. CBOWCTBA MeXaHWYeCKMX BOMH. [1pofdofibHble W
nonepeyHble BOMHbI.  [IMHA BOMIHbI W CKOPOCTb €& pacnpoCTpaHeHus.
MexaH14YecKre BO/HbI B TBEPAOM Tefe, CENCMUYECKIE BOJHBI.

3BYK. 'POMKOCTb 3BYKa M BbiCOTa TOHa. OTpakeHue 3ByKa. MH(pasByK U
yNbTPa3BYK.

Jlemoncmpayuu.

1. HabnogeHne konebaHwin Ten nof AEACTBMEM CWMbl TSXKECTU U CUSbI
YNpyrocTu.

HabntogeHve KonebaHnin rpysa Ha HATU 1 Ha NPY>XXUHE.
HabnoeHne BbIHYX/EHHbIX KONebaHWi U pe3oHaHca.
PacnpocTpaHeHue NPoAobHbIX 1 MONEPEeYHbIX BOMH (Ha MoAenn).
HabntofeHve 3aBUCUMOCTI BbICOTbI 3BYKa OT YacTOTbhlI.
AKYCTUYECKNIA pe30HaHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpefeneHve 4acTtoTbl M nepuoda KonebaHWn  MaTeMaTU4ecKoro
MasiTHMKa.

2. OnpegeneHne 4acToTbl U Nepuoia KonebaHnin NPY>XMHHOIO MasTHUKaA.

3. WccnenoBaHue 3aBMCUMOCTM nepuoia KonebaHuin NoaBeLLEHHOrO K HATK

rpysa ot A/IMHbI HUTW.
4. WccnegoBaHue 3aBUCUMOCTY Nepuoda KonebaHUin Npy>KMHHOrO MasiTHMKa
OT Macchbl rpysa.

5. poBepKa He3aBUCUMOCTM Mepuoga KonebaHui rpysa, MofABeLEeHHOro K
HWUTK, OT Macchbl rpysa.

6. OnbiTbl, [AEMOHCTPMPYHOLUME  3aBUCMMOCTb  Nepuofa  KonebaHui
MPY>KMHHOIO MasiTHMKa OT MaccChl rpy3a v XXECTKOCTM NPY>XXWHbI.

7. V13MepeHmne yCKopeHns CBOGOAHOI0 NageHus.

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

JNeKTpoOMarHUTHOEe  nNosie.  JNEKTPOMarHuWTHble  BOSHbI.  CBOWCTBa
3NEKTPOMArHMTHbIX BOJSIH. LLKana 3/1eKTpoMarHUTHbLIX BOMH. lIcnofb3oBaHue
3N1EKTPOMArHMTHbIX BOJH [1/11 COTOBOW CBA3N.
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AnekTpoMarHuTHas npupoga ceeta. CKopocTb cBeTa. BonHOBble CBOWCTBa
cBeTa.

Hemoncmpauuu.

1. CBoMCTBa 3/1eKTPOMArHUTHBIX BOJH.

2. BonHoBble cBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3yyeHue CBOWCTB 3/EKTPOMArHUTHbLIX BOJIH C MOMOLLbHO MOOGWU/ILHOTO

TeneoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

NlyyeBas  mopmens  ceeta.  McTouHuMkn  cBeTa.  [psamonuHelriHoe
pacnpocTpaHeHune ceeTa. 3atMeHns CosHua n JlyHbl. OTpaxkeHue ceeTa. NMnockoe
3epKasio. 3aKOH OTpaXKeHus CBeTa.

lNpenomneHne cBeTa. 3aKOH npenoMneHna cBeTa. [10/IHOE BHYTpPEHHee
OTpaXeHWe cBeTa. lcnonb3oBaHWe MOMHOMO BHYTPEHHEN0 OTPaXEeHWS B
OMTUYECKMX CBETOBOAAX.

NnHza. Xop nydveir B nmH3e. OnTuyeckas cuctema (hoToannapara,
MUKpOCKOona u Teneckona. [/1a3 Kak OnTu4yeckasd cucTema. BnmnsopykocTb u
[a/lbHO30PKOCTb.

Pa3noxeHne 6enoro ceeta B criektp. OnbiTbl HbtoTOHa. CnokeHue
CrneKTpa/ibHbIX LiBETOB. Jucnepcus ceeTa.

Hemoncmpauuu.

MpAMOIMHeiHOe pacnpoCcTpaHeHne CBeTa.

OTpaxeHue cBeTa.

MonyyeHne N306pakeHNIA B MIOCKOM, BOTHYTOM M BbIMYK/IOM 3epKasiax.

MMpenomneHue ceeTa.

OnNTMYeCKNiA CBETOBOL.

Xog ny4yeii B cobmpatoLLei MH3e.

Xog ny4yeli B paccemBatoLLein NnH3e.

Mony4yeHne N306paxKeHNI C MOMOLLLbIO NINH3.

MpuHUMN AencTBuA hoToannapaTa, MMKPOCKOMa 1 Teneckona.

10. Mopgenb rnasa.

11. PasznoxkeHme 6enoro ceeta B CNeKTP.

12. Mony4yeHne 6enoro ceeta NP CMOXKEHUN CBETA Pa3HbIX LIBETOB.

Jlabopamopuvie pabomel u onvimel.

1. ViccnepoBaHve 3aBUCMMOCTM Yrna OTPaXKeHWs CBETOBOrO Jiyya OT Yyrna
nageHuns.

2. VI3yyeHne xapakTepuCcTNK N306paxkeHns NpeameTa B NI0CKOM 3epKarie.

3. VccnepoBaHue 3aBMCUMOCTU Yria NpPenoM/IeHNs CBETOBOIO flyya OT yria
MafeHns Ha rpaHunLIe «BO3AYyX—CTEK/O».
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4. Tlony4yeHne N306paKeHNIA C NOMOLLIbHO COBMPatOLLIEN NNH3BI.
OnpepeneHve (hOKYCHOro pacCTOAHMSA U ONTUYECKOW CUJIbl COBMpatoLLeit
JINH3bI.

6. OnNbITbl NO Pa3foXXeHWo0 6e10ro CBeTa B CMEKTP.

7. OnbITbl MO BOCNPUATMIO LBETA MPEAMETOB NPU KX HabMoLeHUN 4epes
LIBETOBbIE PUILTPBI.

Pasznen 12. KBaHTOBbBIE SIBJICHHS.

OnbITbl Pe3epdopaa 1 nnaHeTapHas mogens atoma. Mogenbs atoma bopa.
McnyckaHre 1 nornoLleHre ceeta aToMoM. KBaHTbl. JIMHeYaTble CEKTPbI.

PaanoaKTMBHOCTb. Anb(a-, 6eTa- 1 ramma-u3ny4veHms. CTpoeHne aTOMHOrO
aapa. HyknoHHad Mopenb atoMHOro fgpa. lMsotonbl.  PaAMOaKTUBHble
npespaweHuns. MNepunog nonypacnaga aTOMHbIX S4ep.

ApepHble peakuun. 3aKOHbI COXpPaHeHWs 3apsL0BOr0 U MacCOBOr0 Ymcer.
SHeprua cBA3N aTOMHbIX Afep. CBA3b MacCbl U 3HEPrun. Peakumm cuHTesa u
feneHns apep. IcTouHnkm aHeprum ConHua v 3Bé3g.

AnepHas aHepreTuka. [encTena pagmoakTUBHBLIX W3/MYYEHUIA Ha HKMBble
OpraHn3Mbl.

Jemoncmpayuu.

1. CnekTpbl U3YyYEHUSA U MNOTIOLLEHNS.

2. CnekTpbl pasIMyHbIX rasos.

3. CnekTtp Bogoposa.

4. HabnioaeHve TpPeKoB B Kamepe BunbcoHa.

5. PaboTa CYETUMKA MOHU3UPYIOLLNX N3NTYHEHUIA,

6. Perncrpauus nsnyyeHns npupoaHbIX MUHEPAIOB N NPOLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HabntogeHune crnnoLHbIX U IMHeAYaTbIX CNEKTPOB U3/TyHeHUs.

2. WccnepoBaHue TPeKOB: M3MEPEHWE 3HEeprum 4actuubl MO0 TOPMO3HOMY

nyTu (nNo gotorpagusm).

3. M3mepeHune pagnoakTMBHOIO (hoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

MoBTOPUTENBHO--06006LLAIOLLMIA MOAY/b MPeAHa3HaYeH A1 cCucTeMaTn3aLmm
M 0006LLUEHMA  NPeAMETHOr0  COAepXaHWs U onblTa  [AeATeNbHOCTH,
MPUOBPETEHHOIO NPY N3YYeHUU BCEro Kypca (PU3NKK, a Takxke 415 MOArOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHYy MO (u3nKe A1a 06yyaroLmxcs,
BbIOpaBLUMX 3TOT YUYEeOHbIA NpegMeT.

[Mpy M3y4yeHUM JaHHOTro MOAYNS peasin3yroTcsa U CUCTEMATU3NPYHOTCA BUAbI
[eATeNbHOCTN, HA OCHOBE KOTOPbIX 06ecrneyunBaeTcs AOCTUKEHWNE MPeAMETHbIX U
MeTanpeaMeTHbIX — MJaHMPYeMblX  pe3ynbTaToB  00y4yeHus,  opmupyeTcs
ecTeCTBeHHOHay4YHas rpaMOTHOCTb: OCBOEHMe Hay4HbIX METOZOB WCCNef0BaHUS



SIBNEHUA NpUPOAbl U TEXHUKW, OBMAfEHNE YMEHUSIMU O6BSCHATb (PU3NYECcKUe
SIBNEHWS, NPUMEHSS MOMyYeHHble 3HaHWS, peliaTb 3a4adn, B TOM u4KUCNe
KaueCTBEHHbIE W 3KCMEPUMEHTASbHbIE.

MpUHUMNMaNbHO AeATeNbHOCTHBIV XapakTep [aHHOro pasfena peannsyetcs
3a CYET TOro, 4TO OOYyvaroLMecs BbIMOMHAKOT 3afaHNs, B KOTOPbIX UM
npegaraeTcs:

Ha OCHOBE MOMYYEHHbIX 3HAHWIA pacno3HaBaTb W Hay4yHO OOBACHATb
r3nYecKme SBNEHNS B OKPYXKAIOLLIE NPpupoe 1 NOBCEAHEBHON YXU3HN;

CMNONb30BaTh Hay4Hble METOAbI UCCNEA0BaHNA (PU3NYECKIX SABNEHWIA, B TOM
ymucne Ans NPOBEPKM rMMNoTe3 U NoNyUeHNs TeOPETUUYECKMX BbIBO/OB;

0OBACHATb Hay4yHble OCHOBbI Hanbofiee BaXKHbIX AOCTUXKEHWUIA COBPEMEHHbIX
TEXHOMOMUiA, HanpyMep, NPaKTUYECKOro UCMO/b30BaHMS Pa3INUHbIX UCTOYHNKOB
3HEepPrum Ha OCHOBE 3aKOHa MPEBPALLIEHNS U COXPAHEHMS BCEX M3BECTHbIX BUAOB
3Heprum.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyeHne Gpunsnkn Ha ypoBHe OCHOBHOIO 006LLero obpasoBaHus Hanpas/eHO

Ha JOCTUXKEHWE IMYHOCTHBIX, MeTanpPeAMETHbIX U NPEAMETHbIX 00Pa30BaTENbHbIX
pe3y/bTaToB.

B pesynbTaTte n3yyeHns (PU3NKM Ha YPOBHE OCHOBHOIO 06Llero obpasoBaHms

y obyuyarouerocs 6yayT cpopMmpoBaHbl Creayrowme NMMYHOCTHbIE pes3ynbTaThbl B
4acTu:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— MPOSIB/IEHNE UHTEPECA K UCTOPUM N COBPEMEHHOMY COCTOSIHWMHKO POCCUIACKOA
(hM3MYECKOI HayKM;

— LeHHOCTHOEe OTHOLLIEHUNE K JOCTMXKEHMSAM POCCUMCKMX YYEHBIX--(PU3NKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

— FOTOBHOCTb K aKTMBHOMY Y4acTMIO B 006CYXXAEHUW 0OLLECTBEHHO 3HAYMMbIX
N 3TUYECKMX Mpob/neM, CBA3AHHbIX C  MPaKTUYECKUM  MPUMEHEHUEM
OOCTUXKEHWNIA (DU3NKN;

— 0CO3HaHMEe Ba>KHOCTU MOP&IbHO--3TUYECKUX MPUHLUUNOB B AEATE/IbHOCTU
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCMNPUATHE 3CTETUYECKMX Ka4yeCTB (PDM3NYECKOW HayKW: eé rapMOHWUYHOIO
MOCTPOEHUA, CTPOrOCTWN, TOYHOCTU, NAaKOHNYHOCTU;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— 0CO3HaHWe LEHHOCTN (PM3NYECKOM HayKM KakK MOLLHOIO WHCTPYMeHTa
MO3HAHNA MMPa, OCHOBbI Pa3BUTUS TEXHOMOIMIA, BaXKHEWLLE COCTaBMSHOLLEN
KYNbTYpbl;

— pa3BWTWE Hay4HOW NHOOO3HATENBHOCTW, WMHTEPeca K WCCNeAoBaTe/bCKOM
[EeATENbHOCTY;

5) ¢dopmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
Os1aromoJry4ust:

— O0CO3HaHune UeHHOCTU 6e3onacHoro o6pa3a XN3HKW B COBPEMEHHOM
TEXHOMOrMYECKOM MWpe, BaXKHOCTM npaBui  6e30nacHOro noBefeHns Ha
TpaHCMNopTe, Ha Aoporax, C 3/1eKTPUYECKUM W TEN0BbIM 000pYA0BaHNEM B
NOMALLHUX YC/TOBUSAX;

— C(hOPMMPOBAHHOCTb HaBblka pediiekcun, MNpusHaHWe CBOEro MpaBa Ha
OLLMOKY 1 TAKOr0 e rnpasa y ApYyroro YenoBeka;

6) Tpy10BOIr0 BOCIIUTAHUS:

— aKTMBHOE Yy4yacTve B pPeLUeHUN MNpakTUyecknx 3afady (B pamMkax CembM,
obpas3oBaTe/lbHOW  OpraHuM3aumu, ropoga, Kpas) TEXHOMIOTMYECKONn U



couManbHOM HanpaefEHHOCTW, TPeOyWMX B TOM 4uCne U (PU3NYECKUX
3HaHWi;

e — WHTEPEC K NPaKTUYECKOMY M3YYEHMIO NPOdeccuii, CBA3aHHbIX C PU3NKON;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpPVEHTAUMA Ha NPUMEHeHVE (PU3NYECKUX 3HAHWA [ONS pelleHns 3afady B
06nacT OKpy)Kalolleil cpefibl, MNJaHMPOBaHMA TMOCTYNKOB U OLEHKU WX
BO3MOXHbIX MOCNEACTBUN A/ OKPY>KatOLLEN cpeapbl;

e — OCO3HaHMe rnobasbHOro xapakTepa 3KOMOrMYeCKUX NPo6/eM U NyTen ux
PeLUeHNS;

e 8) amanTanuM K HU3MEHSIOIIMMCS YCJIOBHSAM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e — TOTPEOGHOCTbL BO B3aMMOAEWCTBUM MPU BbIMOMHEHUN WCCNEA0BaHUA W
NPOEKTOB (hM3MYECKON HamnpPaBNeHHOCTU, OTKPbLITOCTb OMbITY W 3HAHWUAM
ApYyTnx;

e — TIOBbILLEHNE YPOBHA CBOEM KOMMETEHTHOCTU 4epe3 MNPaKTUYECKYHD
NesTeNIbHOCTb;

e — NOTPEBHOCTL B POPMMPOBAHMMN HOBbIX 3HAHWIA, B TOM YMce (POPMYyMpoBaTh
naen, NOHATUS, T’MNOTe3bl 0 PUNYECKUX 0OBEKTAX N ABMEHUSX;

e — OCO3HaHWe AePUUMNTOB COBCTBEHHbIX 3HAHWIA N KOMMNETEHTHOCTEN B 061aCTy
OU3NKN;

e — MJIAHMPOBaHWE CBOEro pPa3BUTUS B MPUOOBPETEHUM HOBbIX (U3NYECKUX
3HaHWN;

e — CTPEM/IEHMNE aHANM3MPOBaTb U BbISIBNATb B3aMMOCBSI3M NPMPOo/bl, 06L1ecTBa 1
3KOHOMMWKMW, B TOM YMC/E C UCMO/Mb30BaHMEM (PU3NYECKMX 3HAHWNA,

e — OUEHKa CBOMX [ENCTBUA C YYETOM B/IMSHUS Ha OKPYXKaloLLyto cpedy,
BO3MOXXHbIX r1106abHbIX MOCNEACTBUIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTate OCBOEHMSI MpoOrpaMmbl N0 ()M3MKE Ha YPOBHE OCHOBHOIO
obLlero obpasoBaHus y obyyatowerocs 6yayT chopMMpPOBaHbl MeTanpeIMeTHbIE
pe3yJbTaThl, BK/HOYAKOLLME NO3HaBaTe/IbHbIE YHNBEPCa/IbHbIE YYeOHble AeNCTBUS,
KOMMYHUKATMBHbIE  YHMBEPCA/bHblEe  Yy4YebOHble  [AENCTBUS,  PErynsaTuBHbIE
YHMBEPCa/IbHbIE YYebHble AECTBUS.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BbIABNATb W  XapaKTepu3oBaTb CYLIECTBEHHblE TMPU3HAKM OObLEKTOB
(ABNeHNI);

yCTaHaB/MBaTb CYLLECTBEHHbIN NPU3HaK KnaccuprKaumm, OCHOBaHNA A1
00006LeHNA N CpaBHEHUS;

BbISIBNATb 32aKOHOMEPHOCTM 1 MPOTUBOPEYUMSA B pacCMaTprBaeMbIX (hakTax,
AAaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABMIEHUAM;
BbISABNATb MPUYUHHO--CNEACTBEHHbIE CBA3WM MPU U3YUYeHUU (U3NYECKUX
ABNEHWIA 1 NPOLECCOB, AenaTb BbIBOAbI C UCNOMNb30BAHNEM [eAYKTUBHbIX
N MHAYKTUBHBIX YMO3aK/OUYeHWI, BblABUraTb r1MnoTesbl O B3aMMOCBA3AX
(PM3NYECKUX BESIUYMH;

CaMOCTOATE/IbHO BblOMPaTb CMOCO6 peLleHnst Y4eOHON (h13MYeCcKoin
3afa4n (CpaBHEHMe HECKO/IbKMX BapuvaHTOB peLleHunsi, BblIbOp Hambosee
MOAXOAALLEr0 C YYETOM CaMOCTOATE/IbHO BblAENEHHbIX KpUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

1CMO/b30BaTh BONPOCHI KaK UCCeA0BaTe/IbCKNM MHCTPYMEHT MO3HaHWS;
MPOBOAUTL MO CaMOCTOSTE/IbHO COCTaB/IEHHOMY M/1aHy OMbIT, HECMIOXHbIA
(M3MYECKUIA  3KCMEPUMEHT, HebOMbLLOe WUCCNefoBaHNe (PU3MYECKOro
ABNEHMS;

OUEeHMBaTb Ha MNPUMEHMMOCTb W  AOCTOBEPHOCTb  WMHMOpPMaLUMIO,
MOSlYYEHHYIO B XO[€ UCCMeA0BaHNA U 3KCNEPUMEHTA;

CamMOoCTOATE/IbHO (hopMyNMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NpoBeAEHHOro HabNOAEHNA, OMbITa, UCCNef0BaHuS;

MPOrHO3MpPOBaTb  BO3MOXHOE  [Aa/lbHeillee pasBuTve  (DM3NYECKMX
MPOLLECCOB, a TaKkXKe BblABUIaTb NPeAnoIoXeHUs 06 UX PasBUTUUN B HOBbIX
YCNOBUAX N KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSATL Pa3/INyHble METO/bI, MHCTPYMEHTbLI W 3arpocbl NPX NOUCKe Y
0T60pe MHMOPMaUUN WM [AaHHbIX C YYETOM MPEASIOKEHHOW Y4ebHOM
(hM3nyecKoin 3apaun;

aHaM3MpoBaTb, CUCTEMATN3NPOBATb U UHTEPMPETMPOBaTL MHOPMALNIO
pasNNYHbIX BULOB 1 (hOpM NPeACTaBNeHWS;

CaMOCTOATE/IbHO  BblOMpaTb  ONTUMa/bHYO  (DOpPMY  MpeacTaB/IeHMS
NHOopMaLMN 1 UINKOCTPMPOBATL  pellaeMble  3afavyM  HEC/IOXHbIMU
cXemamu, avarpaMmmamm, MHOM rpafuKom N Nx KOMGMHaL UMK,

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X04e 00CYyX[eHMs y4ebHOro marepuana, pesynbTaToB 1abopPaTOPHbIX
paboT 1 NPOEKTOB 3afaBaTb BOMPOCHI MO CyLLEeCTBY 06CY)KAaeMOin TeMbI U
BbICKa3blBaTb WAEW, HaLENeHHble Ha pewleHne 3afavn U nopamepxaHue
6naro)kenaTesibHOCTM 00OLLEHWS;



COMOCTaBNATb CBOW CYXKAEHUA C CY)XXAEHMAMU [APYrUX Y4YacTHUKOB
Ananora, 06Hapy>XnBaTb pasinyme n CXO0ACTBO NO3ULMNA;

BbIpaXKaTb CBOK TOUKY 3PEHUSA B YCTHBIX M MUCbMEHHbIX TEKCTax;
Ny6/IMYHO NPeLCTaBNATb Pe3yNbTaTbl BbIMOJHEHHOIO (PU3MYECKOrO OnNblTa
(3KcnepuMeHTa, UccnefoBaHNs, NPOeKTa);

MOHMMaTb WM UCMOMb30BaTb  MpPeMMyLLecTBa  KOMaHAHOM W
NHOVBUAYA/IbHOW  paboTbl MPU  PeLleHnM KOHKPETHOW  (hM3MYeCKoin
npobnemsl;

NPUHUMaTb LieSI COBMECTHOWN [esATeNbHOCTW, OPraHn30BbIBaTL AeCTBUSA
Mo €€ [OCTWMXKEHWIO: pacnpefensaTb ponun, 06cyxpaaTb MNpoueccbl K
pe3ynbTaTbl COBMECTHOW PaboThbl, 0606LaTh MHEHUSA HECKO/IbKUX NOAEN;
BbIMO/IHATbL CBOKO YacTb paboThbl, JOCTUras Ka4eCTBEHHOrO pe3y/bTaTa no
CBOEMY HanpaB/fIeHW0 W KOOPAMHWUPYS CBOW [AEWCTBUA C  APYrMMU
UsieHaMy KOMaH/bl;

OLeHMBaTb KayeCTBO CBOEro BK/afa B OOLMIA NMPOAYKT MO KPUTEPUSM,
CaMOCTOATE/IbHO CHOPMYMPOBAHHBLIM Y4aCTHUKaMW B3aMOENCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BbISIBISITb MPOGAEMbI B XKM3HEHHBIX N YUYEOHbIX CUTYyaLUsX, TPEOYOLWMX
AN1S1 peLeHns (IM3NYECKNX 3HaHWIA;

OPVMEHTMPOBATLCA B Pas/IMyHbIX  NOAXOAAX MPUHATUA  PeLLeHuit
(MHAMBUAYaNbHOE, MPUHATUE PeLLeHWs B TPynne, NPUHATUE PELUEHWIA
rpynnomn);

CaMOCTOSITE/IbHO COCTaBNATb a/ITOPUTM PELLIEHNS (IN3NYECKON 3adaun uam
MnaHa uccnefoBaHns C yY4ETOM UMEHOLLMXCA PECYPCOB M COOCTBEHHbIX
BO3MOXXHOCTEW, apryMeHTUPOBaTh Npeaiaraemble BapraHTbl PeLLEHNIA;
Aenatb BbIOOP M 6paTh OTBETCTBEHHOCTb 3a PELLEHME.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

[iaBaTb afeKBaTHYHO OLeHKY CUTyauun 1 npeasiaratb naaH eé n3MeHeHus;
OOBACHATL  MPUUUHBLI  JOCTUMXKEHMS  (HEAOCTUDKEHUS))  pPe3ynbTaToB
[eaTeNbHOCTN, AaBaTb OLEHKY MPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb (B TOM YMC/IE B XOA BbIMOSIHEHUA
(JM3MYECKOr0  UCCMEf0BaHUA  WAM  TMPOEKTa) Ha OCHOBE  HOBbIX
006CTOATENIbCTB, W3MEHMBLUMXCSH CUTYauuid, YCTAHOBNEHHbIX OLUMOOK,
BO3HUKLUWX TPYAHOCTEW;

OL,eHVBaTb COOTBETCTBUE pe3y/ibTaTa Lie/in U YCI0BUAM;

CTaBUTb CebA Ha MeCTO ApYroro 4YesioBeka B X0f4e cropa Wi AUCKYccum
Ha Hay4HYH0 TeMy, MOHNMAaTb MOTUBbLI, HAMEPEHWS 1 IOTUKY 4PYroro;



MpW3HaBaTb CBO& MPaBO Ha OLUMOKY MpPW peLleHnn hnsnyecknx 3agad nnm
B YTBEPXKAEHMSX HA Hay4YHble TeMbI 11 TAKOE Xe NpaBo ApYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K KOHLy 06y4eHNs B 7 Kaacce NPeAMETHbIE Pe3y/nbTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTb Y 00YUatOLLMXCS YMEHWIA:

MCNONb30BaTb  MOHATMSA:  (IM3MYECKMEe M XMMUYECKUE  SABNEHWS,
HabnogeHne, 3KCMEPUMEHT, MOAeNb, TUMNOTe3a, eAvHULbl (U3NYECKMX
Be/IMUMH, aToOM, MOJIEKYNa, arperatHble COCTOSIHUA BellecTBa (TBEPAOE,
XXUOKOoe, ra3006pa3HOe), MexaHuyeckoe [BWKeHMe (paBHOMEPHOe,
HepaBHOMEPHOe, MNPSMOSIMHENHOE), TPaeKTopWUs, PaBHOAENCTBYHOLANA
cuna,  detopmauma  (ynpyras, — naacTMyeckas),  HEBECOMOCTDb,
coobLLaroLLmecs cocypl;

pasnnyaTb ABMeHUa (ANMAQy3ns, Tenn0Boe ABUXKEHME YacTUL, BELLECTBa,
pPaBHOMEpPHOE  [BMXKEHWE, HepaBHOMEPHOE  [BWKEHWE,  WHepLms,
B3aMMO/ENCTBME Tes, paBHOBeCME TBEPABLIX Ten C 3aKpenéHHOW OCbio
BpalleHus, nepefjaya AaBfeHUs TBEPAbIMU Tenamu, XUAKOCTAMU 1
rasamu, aTmoctepHoe [aBfeHWe, MnaBaHWe Ten, MNpeBpaLLeHns
MEXaHWYeCKOW 3Heprumn) rno OnmMcaHMl UX XapakTepHbIX CBOWCTB M Ha
OCHOBE OMbITOB, AEMOHCTPUPYHOLLMX AaHHOE (IU3NYECKOE SIB/IEHUE;
pacrnosHaBaTb MPOSIB/IEHWE  M3YYEHHbIX  (DM3NYECKMX  SABMIEHUA B
OKpY)KaloleM MUpe, B TOM 4UCNe (PU3NYECKME SABMIEHUS B MPUPOLE:
NPYMEPbI ABVXXEHMSI C Pa3/IMYHbIMK CKOPOCTSMU B XKUBOIN W HEXMBOWA
npupoge, AeNCTBUE CWUMbl TPEHWUS B MNPUPOLE U TEXHWUKe, B/USHUE
aTMOC(EPHOr0 AaBfieHNs Ha YXMBOW OpraHun3Mm, nnaeaHue pblo, pblyarn B
TeNle YesnioBeka, NPy 3TOM NepeBoAMTL NPaKTUYECKYHO 3afady B y4ebHY!O,
BblAeNATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKN) QN3NYECKMX ABNEHNI;
OMMCbIBaTb N3YYeHHble CBOMNCTBA TeN U IU3NYECKME SIBNIEHMS, UCMOSb3YA
(hm3nyeckne BenUMHbI (Macca, 00bEM, MMOTHOCTb BELLECTBa, BPeEMS,
MyTb, CKOPOCTb, CPeAHAA CKOPOCTb, CuMa YNpPyroctu, Cuia TSHKeCTU, BEC
Tena, Cuna TPeHusi, fAaBneHne (TBEPAOro Tena, >XWAKOCTW, rasa),
BbITa/IKMBatOLWLAast Cunia, MexaHuyeckas paboTa, MOWHOCTb, M1e40 CW/bl,
MOMEHT  CU/bl, KO3(P(ULUMEHT MOME3HOrO [EeNCTBMS  MEXaHW3MOB,
KWHeTMYecKasd M MnoTeHUMabHas 3HEeprus), npu OnucaHWyM MpaBUIbHO
TPakToBaTb  (PU3NYECKMIA  CMbIC/T  UCMOMb3YEMbIX  BEIMUUH,  UX
0003HayeHs U eauHULBI (U3NYECKUX BENNYMH, HaXOAUTb (OPMYIbl,
CBA3bIBAOLLME AaHHYHO (DM3MYECKYIO BE/IMYMHY C APYTMMU BeSIMYMHAMU,
CTPOUTL rpafuKn N3y4eHHbIX 3aBUCUMOCTEN (IU3NYECKNX BENINUNH;



XapaKTepu3oBaTb CBOWCTBa Ten, (U3MYECKMEe SABMEHUA W MPOLLECCHI,
MCMOMb3ys NpaBuna CMoXKeHUs cuni (BAOMb OAHON NPAMOiA), 3aKOH MyKa,
3aKOH [Mackans, 3akoH Apxumefa, NpaBuio paBHoBecus pblvara (6/10Ka),
«30/10TOe MpaBWIO» MeXaHWKW, 3aKOH COXPaHeHUs MexaHWU4YecKoM
3HEpPrun, npuv 3TOM faBaTb C/IOBECHYH (HOPMY/IMPOBKY 3aKOHA U
3anuncblBaTb ero MaTeMaTUUYeCKOe BbIPaXKEHUE,;

0OBACHATb (PU3NYECKME ABNEHMS, MPOLECCHI U CBONCTBA Te/, B TOM YmMC/ie
MW B KOHTEKCTe CUTyauuii MpPaKTMKO-OPUEHTUPOBAHHOIO XapakTepa:
BbISIBNATb NMPUYNHHO--C/IEACTBEHHbIE CBA3W, CTPOUTL 0OBACHEHUE U3 1-2
NOTMYECKMX LLIAroB C OMOPO Ha 1-2 M3Y4YeHHbIX CBOWCTBA (DU3NYECKMX
SBNEHWI, (IN3NYECKNX 3aKOHA NN 3aKOHOMEPHOCTY;

pelaTb pacyéTHble 3afaun B 1-2 [AeCTBUSA, MCMOMb3yS 3aKOHbl K
(hopmy/ibl, CBA3bIBatOLME (PU3NYECKME BeNMUMHBI: Ha OCHOBE aHam3a
YCNOBMS 3afa4mM 3anucbiBaTb KPaTKOe YC/IoBWE, NOACTaBNATL PU3NYECKME
BE/IMYMHbI B (JOPMY/bl M MPOBOAWTL PACUETbI, HAaXOAUTb CMpPaBOYHbIE
AaHHble, HE06X0AMMbIE ANA pelleHnst 3adad, OLUEHNBaTb PeasIMCTUYHOCTb
MoNy4YeHHOW (IN3NYECKOIN BESIMUMHDI;

pacrnosHaBaTb MPO6/EMbl, KOTOpble MOXHO pewwnTb MNpu  MOMOLLM
(hM3MYeCKMX MeTOLOB, B OMMUCaHWUN NCCNeA0BaHNSA BbIAEeNATL NPOBEPSEMOE
npeanonoxeHne  (rMnoTesy), pas3nmuyaTtb W MHTEPNPETUPOBaTb
MONyYeHHbI pe3ynbTaT, HaxoAuTb OWWOGKM B XOfe OnblTa, Aenatb
BbIBO/bI MO €ro pesynbTaram;

MPOBOAUTL  OMbITbl MO HAGMOLEHWUIO  (PU3NYECKUX  ABMEHUA U
(OM3NYECKNX CBOWCTB Ten: thopmynmpoBatb npoBepsieMble
MPeAnonoXeHNs, cobrpartb YCTaHOBKY U3 MPeL10XXeHHOro 060pya0BaHus,
3anuncblBaTh X0[ ONbITa U OPMYIMPOBATL BbIBOAbI;

BbINO/HATL MPAMble U3MEPEHWUA PacCTOSAHWSA, BPEMEHM, MacCbl Tena,
06bEMa, CWUIbl M Temrnepatypbl C WCMO/Mb30BaHMEM aHaIOroBbIX WU
LUMKPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHWA MPUOOPOB C  YYETOM
3afjaHHOI abCONOTHON MOrPELLHOCTU N3MEPEHNIA;

NPOBOAUTL UCCNEAOBAHME 3aBUCUMOCTM OfHO (IN3NYECKON BENNUMHbI OT
APYro € WUCMOo/Sb30BaHMEM MNPSAMbIX M3MEPEHWUIA (3aBUCUMOCTU MYTU
PaBHOMEPHO ABWXKYLLErocs Tena OT BPEMEHU ABWKEHWUS Tena, CWibl
TPEHWSA CKOMIbXXEHNA OT Beca Tesa, kayecTsa 06paboTKM NMOBEPXHOCTEN Te/l
1 HE3aBUCMMOCTU CUAbl TPEHWS OT NOLLAAMN CONPUKOCHOBEHMS TEN, CUNbI
YMPYroctu OT YA/IMHEHWS NPYXXWHbI, BbITA/IKUBAIOLLEN CUbl OT 06bEMA
MOrpy>XEHHON YacTu Tena U OT NJIOTHOCTU XXUAKOCTU, eé He3aBUCUMOCTH
OT M/I0THOCTM TeNa, OT rNy6uHbI, Ha KOTOPYHO MOrPY>KEHO Teno, YCNOoBuUi
MnaBaHUA Ten, YCNOBWA paBHOBECUS pblyara 1 6/10KOB), y4acTBOBaTb B



MNNaHWpPOBaHMN  y4ebHOro UCCnefoBaHUs, cobupatb YCTAHOBKY MU
BbIMO/IHATL W3MEPEHUs, crneays MpeanoXeHHOMY MnaHy, (PMKCMPOBaTb
pe3ynbTaTtbl MOYYEHHON 3aBUCUMOCTU (U3NYECKUX BENNYMH B BUAE
NpeasIoKeHHbIX Tabnuy 1 rpadukos, Aenatb BblBOAbI MO pe3y/ibTaTam
NCCnefoBaHns;

MPOBOAWUTL KOCBEHHbIE W3MEPEHUs (IU3NYECKUX BeMUMH (MIOTHOCTb
BellecTBa >XMAKOCTM W TBEPLOro Tena, CWna TPEHMS CKOMbXEHUS,
[aBfieHVe  BO3fyXa, BblTa/KMBaOWAA CWna, [OeCTBYHWOWAs  Ha
MOrPY>KEHHOE B >XMUAKOCTb Teno, KO3((ULMEHT MOME3HOr0 AeiCTBUS
MPOCTbIX MEeXaHU3MOB), Cfedys MPeAsIoOKEHHON WHCTPYKUMW:  Mpu
BbIMO/IHEHUM M3MEPEHWNIA COBUpaTb 3KCMEPUMEHTa/IbHYHO YCTAaHOBKY W
BbIYNCNIATH 3HAYEHE NCKOMOW BE/IMYMHBI;

cobnodartb npaBuia TEXHNUKM 6e30MacHOCTM Npu paboTe ¢ 1a60PaTOPHbLIM
0bopyaoBaHMEM;

yKa3blBaTb MPUHUMMBLI OEACTBUAA NPMOOPOB N TEXHMYECKUX YCTPOWCTB:
BECbl, TEPMOMETpP, AUHAMOMETpP, COO6LLaroLLMecs cocyabl, GapoMeTp,
pblyar, NOABMXHbIA U HEMOABUXHbIN 610K, HAaKIOHHASA MI0CKOCTb;
XapaKTepu3oBaTb  MPUHUMMNbLI  AEACTBUA  U3YYEHHbIX MPU60OPoB U
TEXHUYECKNX YCTPOMCTB C OMOPO Ha WX onucaHuWs (B TOM YuMChe:
MOALUMMHMKKA, YCTPOMCTBO BOAONPOBOAA, rMAPaBINYECKMIA  npecc,
MaHOMeTp, BbICOTOMEp, NMOPLLHEBOW HACOC, apeoMeTp), UCMO/b3ya 3HaAHUA
0 CBOWMCTBaxX (PU3NYECKMX SBMEHUIA N HEOBXOAMMblE (PU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTW;

NPUBOAWUTL  MNPUMePbl  (Haxo4uTb  MHMOPMaUMIO 0  Mpumepax)
MPaKTUYECKOro WCMO/b30BaHNA (PU3NYECKUX 3HaHWIA B MOBCEAHEBHON
XU3HU 4na obecrieyeHmss 6e30nacHOCTV MNP obpaLLeHun ¢ npubopamn 1
TEXHUYECKMMMW YCTPOMCTBaMM, COXpPaHeHMsi 3[40pOBbA W COGMOAEHNS
HOPM 3KO/I0rMYecKoro NoBeAeHNs B OKPY)KatoLLEeRN cpeae;

OCYLLECTBMIATL OTOOP WCTOYHWKOB WHMopMauum B VHTepHeTe B
COOTBETCTBMW C 3a/laHHbIM NMOVCKOBbLIM 3arpoCcoM, Ha OCHOBE MMEHOLLIMXCA
3HAHWA W NYTEM CPaBHEHUS Pa3/IMYHLIX WUCTOYHUKOB BbIAENATb
WH(OpMaUMIo, KOTopas ABMSETCA MPOTUBOPEUMBOA WM MOXET OblITb
HeA0CTOBEPHOM;

1CMOo/Mb30BaThb NPW BbINOIHEHUM YYeOHbIX 3afjaHnin Hay4HO--NONYNSPHYHO
nuTepatypy  (PU3NYECKOro  COAEepXKaHWs, CnpaBO4YHble  MaTepuasibl,
pecypcbl cetv VIHTepHeT, BNnageTb NprémMaMm KOHCMEKTUPOBAHNA TEKCTA,
npeobpa3oBaHNa MH(POPMaLMN U3 OLHON 3HAKOBOWN CUCTEMbI B PYTYIO;
co3faBaTb COOCTBEHHble KPaTKMe MUCbMEHHbIE W YCTHble COOOLLEHMS Ha
OCHOBE 2—-3 MUCTOYHUKOB MH(opMaLnn PU3NYeCKOro CofepXkaHus, B TOM



uncne Ny6nMYHO fAenaTb KpaTKMe COO0OLLEHMS O pe3ynbTaTax MPOEKTOB
AN YYeOHbIX WCCNeAoBaHUA, NpU 3TOM [PaMOTHO WCMO/Mb30BaTh
M3YUEHHbI MOHSATWIAHBLIA annapaT Kypca (U3MKK, CONPOBOXAATb
BbICTYM/IEHME NPe3eHTaLMe;

NPU BbIMO/IHEHUM YYeOHbIX MPOEKTOB W WCCNeA0BaHWIA pacnpeaensitb
00513aHHOCTU B Tpynne B COOTBETCTBUM C MOCTAaBMEHHbLIMM 3aadamu,
CNeAuTb 3a BbINOMHEHVWEM MfaHa [AENCTBWIA, afeKBaTHO OLIEHMBATH
COGCTBEHHbIA  BKMag B [eATeNbHOCTb  FPYNMbl,  BbICTpaMBaThb
KOMMYHMWKATUBHOE B3aMO/ECTBUE, YUNTbIBAS MHEHWE OKPYXKAIOLLMX.

K KOHLY 06yyeHus B 8 kiacce NPeAMETHbIE Pe3y/nbTaThbl HA 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMMPOBAHHOCTb Y 06YUatOLLMXCA YMEHWIA:

MNCMONb30BaThb MOHATUS: Macca M pa3mepbl MOMEKY/, TEMNOBOE ABMKEHUE
aTOMOB M MOJEKY/, arperaTHble COCTOSHUS BELLIECTBA, KPUCTa/IINYECKNE U
amop(Hble Tefna, HaCbILEHHbIN W  HeHaCbIWEHHbIA Map, BAAXHOCTb
BO3dyXa, TeMrepaTypa, BHYTPEHHSAS 3HepPrus, TenaoBOW [ABuraTe/b,
3N1IEMEHTAPHbIN 3N1EKTPUYECKUIA 3apsifl, 3NEKTPUYECKOE NOJEe, MPOBOAHUKM
N ON3NEKTPUKN, NOCTOSAHHbIN 3N1EKTPUYECKUNIA TOK, MarHUTHOE MOJE;
pasnuyaTb SBNeHUSA (TENIOBOE pacLUMPEHne U cxaTtue, Tennonepeaaqa,
TensoBOe paBHOBECKE, CMayMBaHMe, KanuinspHble SBNEHUS, UCNapeHue,
KOHJEeHcaUnsa, nnaeneHne, Kpuctannmsaums (OTBepAeBaHUE), KUMEHUE,
Tensonepeaayva (TennonpoBOAHOCTb, KOHBEKL S, N3ny4YeHue),
ANEKTPU3aLUMsa Ten, B3aMMOJENCTBME 3apsA0B, AENCTBUSA 3NEKTPUUECKOrO
TOKa, KOPOTKOE 3aMblKaHWe, B3aMMOAEWCTBME MarHWTOB, AENCTBUE
MarHUTHOrO Nossi Ha NPOBOAHMK C TOKOM, 3/1EKTPOMArHUTHas MHOYKLMS)
MO OMMUCaHMKD WX XapaKTePHbIX CBOWCTB M Ha OCHOBE OfbITOB,
AEMOHCTPUPYIOLLIMX AaHHOE PU3NYECKOE SBMEHUE,

pacrno3HaBaTb MPOSIB/IEHME  U3YYEHHbIX  (DU3NYECKUX  SBMEHWUA B
OKpY>KatolLleM Mupe, B TOM u4umcne (U3NYECKMe SABMEHMSA B NPUPOLE:
MOBEPXHOCTHOE HaTsHXKeHWe W KanuanspHble SBNEHWA B NpUpoje,
KpucTainbl B npupoge, wu3nydeHne ConHua, 3amep3aHue BOJOEMOB,
MOpCKue 6pur3bl, 06pa3oBaHme POCbl, TyMaHa, Hesi, CHera, afIeKTpuyeckue
ABMIEHNS B aTMOCHEPe, 3/IEKTPUYECTBO XXMBbIX OPraHM3MOB, MarHWTHOe
none 3emnu, Apeid NOMKCOB, PO/ib MarHUTHOrO MONA AN XKWU3HW Ha
3emMne, NONAPHOE CUSHKWE, NPU 3TOM MEPEBOANTL NPAKTUYECKYIO 3a7a4y B
Yy4eOHYt0, BbIAeNsATb CYLLECTBEHHble CBOMCTBa (MPU3HAaKKM) (DU3NYECKUX
ABNEHUN;

OMuCbIBaTb N3YUYEHHbIE CBONCTBA TEN N (PU3MYECKUE ABMEHUSA, UCMOMb3YA
(hM3nYecKme BeNNUMHBI (TeMnepaTypa, BHYTPEHHSAA 3HEPTUs, KONMYECTBO
TennoTbl, YyAenbHas TennoEMKOCTb BeLUeCTBa, YAeNbHas TensoTa



NNaBfeHns, yAenbHasa TensjoTa Mapoobpa3oBaHWUs, YhenbHas TensoTa
cropaHus ToMAmMBa, KO3MMULUMEHT MOME3HOr0 [AenCTBUA  TersioBOi
MalLUWHbI, OTHOCUTENbHas BMIAXXHOCTb BO34yXa, 3MIEKTPUYECKMIA 3apsag,
CUNa TOKa, 3MIEKTPUYECKOE HanpsyXKeHue, COMpoTUBIEeHWe MPOBOAHMKA,
y[enbHOe  COMpOTMB/IEHWE  BellecTBa, pabota M MOLLHOCTb
3NIEKTPMUYECKOro  TOKa), npuv OnucaHWM MpaBUIbHO  TPaKTOBaTb
(PM3MYECKNIA CMbIC/T UCMOMb3YEMbIX BEIMYMH, 00603HAYEHUS U eAVHULbI
(PM3MYECKNX BEIMUYMH, HaxXO4UTb (OPMY/bl, CBA3bIBAKOLIME [AHHYIO
(PM3MYECKYIO Be/IMYMHY C APYTUMU  Be/IMYMHAMKU, CTPOUTL Tpagnku
N3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENINUNH;

XapaKTepu3oBaTb CBOWCTBa Ten, (M3MYECKMe SBEHUA W MPOLECCHI,
NCMO/b3ysi OCHOBHbIE MOJIOXKEHUA MONEKYNAPHO--KUHETUYECKOW Teopuu
CTPOEHWSA BeLLecTBa, NMPUHUMN Cynepnosnumm noneit (Ha Ka4yeCcTBeHHOM
YPOBHe), 3aKOH COXpaHeHns 3apsaga, 3akoH Oma 4na yyacTka Lenu, 3aKoH
xoyna—JleHua, 3aKOH COXpPaHEeHUs 3Hepruu, nNpu 3TOM [AaBaTb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa W 3anucbiBaTb ero MareMaTu4eckoe
BbIpaXKEHME;

0OBACHATb (PM3MYECKMe MPOLeCCbl U CBOWCTBA Ten, B TOM uucrie U B
KOHTEKCTE CUTyauuiA NPaKTUKO-OpPUEHTUPOBAHHOMO XapaKTepa: BbIABNATb
NMPUYNHHO-C/IEACTBEHHbIE CBA3W, CTPOUTL 00BACHEHUE N3 1-2 NOrnYecknx
LIaroB ¢ ornopo Ha 1-2 M3yyeHHbIX CBOWCTBA (DM3UYECKUX SIBNEHUMN,
(hM3MYECKMX 3aKOHOB W/ 3aKOHOMEPHOCTEMN;

pelwaTb pacyéTHble 3afayun B 2-3 [eWCTBUSA, MCMOMb3yS 3aKOHbl U
(hopMy/bl, CBA3bIBAKOLLME (PU3NYECKME BEIMUYUHBI. HA OCHOBE aHa/n3a
yC/0oBMA 3afayM 3anucbiBaTb KpPaTKOe YC/0BWe, BbISIB/IATL HeA0CTaTOK
AaHHbIX [N pelleHnst  3adayn, BbloMpaTb 3aKOHbl U (DOPMYbI,
HeoOXoaumble [NA €€ pelleHus, NPOBOAMTbL PacyéTbl U CpaBHUBATH
MO/Tly4eHHOE 3HaYeHme (PU3NYECKOM BE/IMYMHBI C M3BECTHLIMW AaHHbIMU;
pacnosHaBaTb MPO6/EMbl, KOTOpPble MOXHO PpelwunTb Npyv  MOMOLUM
(OM3NYECKMX MEeTOAOB, WMCMONb3ysa OMucaHWe WCCNefoBaHWUs, BblAenaTb
NPOBEPSEMOe  MPEANOJIOKEeHNe, OLUEeHMBATbL MNPaBWILHOCTL  MOpAAKa
NpoBeAeHUA uccnefoBaHna, fenaTb BbIBOAbI,

MNPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3NYECKUX  ABMEHWUA WK
(hM3MYeCKNX CBOMCTB Ten (KanunnspHble SBNEHNS, 3aBUCUMOCTb [aBeHuS
BO3A4yXa OT ero 06bLéma, Temrneparypbl, CKOPOCTM NpoLecca OCTbiBAHUA U
HarpeBaHWs NpPU W3Ty4YeHMM OT LBeTa u3nydarouwleit (nornoLaroLLen)
MOBEPXHOCTU, CKOPOCTb MCMapeHus BoAbl OT TeMMepaTypbl XXUAKOCTU U
nnowaan eé noBepxXHOCTW, 3NeKTpu3auus Ten W B3aMMOeincTeue
ANIEKTPUYECKMX  3apSALO0B, B3aUMOAENCTBME MOCTOAHHLIX  MarHWUTOB,



BM3yan3aumsa MarHUTHbIX MOMeA MOCTOSIHHbIX MarHWTOB, [AeiCcTBUA
MarHWTHOro Mossi Ha MPOBOAHUK C TOKOM, CBOWMCTBA 3/1EKTPOMArHuTa,
CBOICTBa 3MeKTpoABUraTenss MOCTOSHHOIO TOKa):  (POPMYNMPOBaTh
NpoBepsieMble NPeANoNoXKeHMs, cobupaTb YCTaHOBKY W3 MPeAsIOXXEHHOro
060py0BaHNs, ONUCLIBATL X0A OMbITa M POPMYNMPOBATb BbIBOABI;
BbINO/HATL ~ MNPSMblE  M3MEPEHWS  TeMmnepaTypbl,  OTHOCUTENIbHOM
BNXXHOCTU BO34yXa, CWbl TOKa, HAMNpPsHKEHUS C  MCMO/b30BaHMEM
aHafIoroBbIX NPUOOPOB M AaTUMKOB (DU3NYECKMX BEMMYMH, CPaBHUBATbL
pe3ynbTaTbl U3MEPEHNIA C YHETOM 3alaHHOM abCOMOTHOM NOrPELUHOCTY;
MPOBOAWTbL MCCNEeA0BaHNE 3aBUCUMOCTY OfHON (IN3NYECKON BEIMYMHBI OT
APYro € WUCMOMb30BaHMEM  MPSMbIX — U3MepeHWid  (3aBMCUMOCTb
CONPOTMB/IEHNS MPOBOAHMKA OT €ro [/MHbl, MA0Waan MomnepeyHoro
CEYEHUA 1 YAeNbHOIo CONpPOTMBEHNS BELLECTBA NMPOBOAHMKA, CU/bl TOKA,
MAywero 4epes MPOBOAHMK, OT HaMpsXKeHWs Ha  MNPOBOAHWKE,
nccnefoBaHMe  NOCNEAOBATENbHOMO W MapaNfieNlbHOro  COeAMHEHWI
MPOBOAHMKOB): NAaHWpoBaTb WUCCNeaoBaHWe, cobupaTb YCTaHOBKY U
BbINO/HATL M3MEPEHWs, Cneays NpPeasioXKeHHOMY nnaHy, (MKCUpPOoBaThb
pesy/nbTaTbl MONYYEHHOW 3aBUCUMOCTU B BUAe Tabnuy M rpadmkos,
AenaTb BbIBOAbI NO pe3y/bTaTam UCCNeA0BaHNS;

NPOBOAUTb KOCBEHHbIE W3MEPEHUs (PU3NYECKUX BeNMUMH  (yaenbHas
TENNOEMKOCTb  BELLECTBA, COMPOTUBMEHWE MNPOBOAHMKA, paboTa U
MOLUHOCTb 3/IEKTPUYECKOr0 TOKA): MAaHMpoBaTb W3MEPEHUs, Cobupathb
3KCMEPUMEHTA/IbHYH YCTaHOBKY, Criefys MPeasioXKEHHON UHCTPYKUUK, 1
BbIUMC/IATb 3HAYEHNE BE/TMYMHDI;

cobnroaaTth npasuia TEXHUKM 6e30MacHOCTY Npy paboTe ¢ NabopaTopHbIM
0b6opy0BaHMEM;

XapaKTepu3oBaTb  MPUHUMUMNbLI  AEACTBUA  U3YYEHHbIX MPU6GOPOB U
TEXHUYECKNX YCTPOWCTB C OMOPOA Ha WX onucaHus (B TOM uWUCHE:
cucTema OTOMNNEHWUA [OMOB, FMrpoMeTp, MapoBas Typ6wuHa, amnepmeTp,
BO/IbTMETP, CYETUMK 3NEKTPUYECKON 3SHEPrUK, 3MEKTPOOCBETUTENbHbIE
Npn6opbI, HarpeeaTebHble 3M1EKTPONPUOOPLI (MPUMEPBI), 3NEKTPUYECKMNE
NpefoXpaHnNTeNN, 3NEKTPOMArHNUT, 3/1eKTPOABUraTelb MOCTOAHHOMO TOKaA),
MCNONb3ys 3HAHUA O CBOMCTBaX (PU3NYECKUX ABNEHMIA N HEOBXOAMMbIe
(hn3nyecKme 3aKkOHOMEPHOCTY;

pacrno3HaBaTb MPOCTble TEXHWYECKME YCTPOMCTBA W M3MEPUTENbHbIE
npubopbl MO CXeMaM W CXeMATUYHbIM  PUCYHKaM  (KUAKOCTHbIN
TEepPMOMETP, TEPMOC, MCUXPOMETP, TMIPOMETP, ABWUraTe/lb BHYTPEHHEro
CropaHusi, 3NeKTPOCKOM, PeocTaT), COCTaB/ATb CXEMbl 3MEKTPUYECKNX



Liernein ¢ nocnefosartesibHbIM Y Napasine/bHbIM COeANHEHNEM 3/IEMEHTOB,
pasnunyas ycnoBHble 0003HAYEHNA 3/1EMEHTOB 3/IEKTPUYECKMX LiENei;
npuBOANTL  MpUMepbl  (HaxoauTb  MHOpMauMo 0  npuMepax)
MPaKTMYECKOro MCMosb30BaHUA (OU3NYECKUX 3HaHWA B MOBCELHEBHOW
XXU3HM ANa obecrneveHnss 6e30MacHOCTY Mpu obpalleHnn ¢ nprubopammn u
TEXHUYECKMMM YCTPONCTBAMM, COXPaHeHMs 340POBbA W COOMHOAEHWS
HOPM 3KOJIOTMYECKOro NOBEeAEHNS B OKPY)KAOLLIEN Cpeae;

OCYLLECTB/IATL  MOUCK WH(opMaumMmM  (U3NYECKOro COAepXKaHus B
VHTepHETe, Ha OCHOBE WMEKOLWMXCA 3HaHWIA W NYTEM CpaBHEHUs
[OMOSIHUTENbHBIX ~ MCTOYHUKOB  BbILENATb  MHOPMaUMio,  KOTopas
ABNSAETCA NPOTUBOPEUMBO UM MOXKET ObITb HELOCTOBEPHOM;
1CMO/b30BaThb NPW BbINOIHEHWUW YYeOHbIX 3afaHniA Hay4HO--NOMY/SPHYHO
nuTepatypy  (PU3NYECKOro  COAEepXKaHWs, CnpaBO4YHble  MaTepuasibl,
pecypcbl cetv VIHTepHeT, BNafeTb NprémMaMm KOHCMEKTUPOBAHNA TEKCTA,
npeobpa3oBaHNa NHPOPMaLIK U3 OAHON 3HAKOBOIN CUCTEMbI B [IPYTYIO;
co3faBaTb COOCTBEHHble MWCbMEHHbIE WM KpaTKMe YCTHble CO0OLLEHUS,
0606Wad  MHGpoOpMaLMIO U3  HECKOSIbKMX WCTOYHUKOB  (PU3MYECKOro
COAepXaHus, B TOM u4ucne nyo6b/IMYHO MpPeACTaBNATb pe3ynbTarhbl
MPOEKTHON MN UCCNef0BaTeNIbCKON AeATeNlbHOCTU, MPY 3TOM rPamMoTHO
MCMOMb30BaTb  U3YYeHHbIA MOHATWIHBLIA  annapat Kypca (QuU3nKu,
COMPOBOXAATb BbICTYM/IEHNE NPe3eHTauuel;

MNPV BbIMO/IHEHUN Y4YEOHbIX MPOEKTOB WM UCCNeLOBaHUA  (HU3NYECKMX
MPOLLeCCOB pacnpepensts 00643aHHOCTM B Tpynne B COOTBETCTBUMM C
MOCTaB/IEHHbIMW 3afa4aMu, CNeauTb 3a BbINOMHEHWEM MaHa AeNCTBUI U
KOPPEKTMPOBaTb €ro, afeKkBaTHO OLeHMBaTb COOCTBEHHbIA BKNag B
AeATeNbHOCTb rPYNMbl, BbICTPanBaTb KOMMYHMKaTMBHOE B3aIMOAENCTBME,
MPOSB/IAS TOTOBHOCTL paspeLlaTb KOHMNKTBI,

K KOHLY 00y4eHuns B 9 kiacce NpeaMeTHbIe pe3y/bTaTbl Ha 6a30BOM YPOBHE
AO/MKHbI OTPaXXaTb CPOPMUPOBAHHOCTL Y 00YHaKOLLIMXCA YMEHWIA:

MCMoNMb30BaTb MOHATUA: CUCTeMa OTCYETa, MaTepuasibHas TOuKa,
TPaeKTopUsi, OTHOCUTE/IbHOCTb MEXaHWYEeCKOro [ABMXKeHWs, Aedopmaums
(ynpyras, nnactnyeckas), TPeHWe, LEHTPOCTPEMUTENIbHOE YCKOPEHWE,
HEBECOMOCTb U Meperpyskun, LEHTP TSHKECTU, abCoMTHO TBEPLOe Teso,
LIEHTP TSHKeCTW TBEPAOro Tena, paBHOBECUe, MEXaHUYECKMEe KoebaHus U
BO/HbI, 3BYK, WH(PasByK W YNbTPasBYK, 3MEKTPOMArHUTHbIE BOJIHbI,
LLIKa/1a 3/1eKTPOMarHUTHbIX BOJH, CBET, 6/IM30PYKOCTb N AaIbHO30PKOCTD,
CNeKTPbl UCMYCKaHWA W MNOrOLEeHWs, anbda-, 6eTa- U raMMa-nu3nyyeHus,
N30TONbI, AepHasA SHEPreTunKa,;



pasnnyaTb ABNeHUA (PaBHOMEPHOE M HepaBHOMEPHOEe MNPSAMOJIMHENHOe
ABWKEHME, PaBHOYCKOPEeHHOe MpPAMOMMHENHOE [ABWKeHWe, CBOGOAHOE
nageHve Tes, paBHOMEPHOE [BVKEHME MO OKPY>XXHOCTW, B3aMMOENCTBIE
Ten, peakTVBHOe [ABWKeHWe, KonebaTenbHOe [BMXKEHWe (3aTyxatowime U
BbIHYX/EHHble KO/iebaHNsa), pe3oHaHC, BO/IHOBOE [BWXKEHUWe, OTpaXKeHue
3BYyKa, MPSMOSIMHEHOe pacrnpocTpaHeHue, OTpaXKeHWe W NpenoM/eHve
CBeTa, MOJIHOe BHYTPEHHee OTpaXKeHWe CBEeTa, pasfioXkeHve 6enoro ceeta B
CMEKTP W C/OXEeHWe ChneKTpasibHbIX  LBETOB, [AMCMEpPCUs  CBETa,
eCTeCTBEHHas PagMoaKTUBHOCTb, BO3HWKHOBEHWE NMHENYATOro cnekrpa
N3/Ty4eHns) MO ONUCAHUIO NX XapaKTepPHbIX CBOWCTB U Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX faHHOE U3NYECKOe ABIEHNE;

pacno3HaBaTb MPOABMEHME  U3YYEHHbIX  (DU3NYECKUX  SABMEHUA B
OKpyXatowem mupe (B TOM 4ucrie (PU3NYecKue SABMEHWUA B NPUPOE:
MPUANBBLI N OT/IMBbI, ABVKEHME niaHeT COMTHEYHOW CUCTEMbI, PeaKTUBHOE
ABWKEHME >KMBbIX OPraHM3MoB, BOCMPUATME 3BYKOB >KMBOTHBIMW,
3eM/IETPACEHME, CENCMUYECKMe BOSHbI, LyHamMu, 3X0, LBeTa Tef,
OMTUYECKME ABMIEHUS B Mpupoge, 6Monornyeckoe AencTeme BUAMMONO,
YNbTPauroNeToBOr0 W PEHTreHOBCKOTO  W3/IyYEHWUA, EeCTECTBEHHbIN
PafMOaKTMBHbLIA (DOH, KOCMMUYECKME Nyudu, PafMoaKkTUBHOE WU3NydeHune
MPUPOAHbLIX MWHepanoB, [eACTBME pPafMOaKTUBHBLIX U3/TYYEHUA Ha
OpraHu3M 4enioBeka), Mpu 3TOM MNEPeBOAWTbL MPaKTUYECKYD 3ajadvy B
YyUYebHY0, BbIAENsATb CYLLECTBEHHble CBOMCTBA (MPU3HAKM) (DU3NYECKUX
SBNEHUI;

ONUCbIBaTb U3YYeHHbIe CBOMCTBA TeN U (IU3NYECKUe SBNEHMS, UCMOMb3YA
(bM3nYecKmne BeMYMHBI (CPeaHsss U MrHOBEHHas CKOPOCTb Tena npw
HepaBHOMEPHOM [BVDKEHWUW, YCKOPeHWe, MepemMelleHne, MnyTb, YrioBas
CKOPOCTb, CWna TPeHWs, cuia YMpyroctu, cuna THKEeCTU, YCKOPeHue
CBOOOAHOrO nafeHnsl, Bec Tena, WMNYyNbC Tena, WMMYNbC CWbl,
MexaHuyeckass pabota M MOLIHOCTb, MOTeHUManbHas 3Heprus Tena,
MOAHATOrO Haf, MOBEPXHOCTbIO 3eM/IM, MOTeHUMabHas 3HEPrus CxXXartou
MPYXXUHbI, KWHETUYEeCKas 3HEeprusi, MnosiHasg MexaHW4ecKas 3Heprus,
nepuog 1 YacToTa KonebaHuiA, A/iMHa BOSIHbI, FPOMKOCTb 3BYKa M BbICOTa
TOHa, CKOPOCTb CBETA, MoKasaTte/lb MPesioMIeHNs cpeabl), MpyY OnucaHum
MpaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbICT WCMOMb3YEMbIX BE/INYMH,
0603HayYeHNs N eanHULbl (U3NYECKUX BENNYUH, HaxoauTb (HOpPMYIbl,
CBA3bIBAIOLLME AAHHYIO (PU3NYECKYHO BEMYMHY C APYTVMMU BENNYUHAMMU,
CTPOUTL rpafUKN N3yUeHHbIX 3aBUCUMOCTEN (PU3NUYECKUX BESIUYVH;
XapaKTepu3oBaTb CBOWCTBa Ten, (U3MYECKMEe SBMEHUA W MPOLECCHI,
MCNONb3YA 3aKOH COXPaHEHWS 3HEPrun, 3aKOH BCEMUPHOTO TATOTEHWS,



NPUHUMN  Cynepno3vuum cui, MPUHUMN  OTHOCUTENIbHOCTU  [anunes,
3aKOHbl HblOTOHA, 3aKOH COXpPaHEeHWUs MMMY/bCa, 3aKOHbl OTPaXKEHUS W
MpesioM/IEHNs CBeTa, 3aKOHbI COXPaHeHWs 3apsA0BOro U MaccoBOro YnCes
Npy AOepHbIX peakumsx, Mpyv 3TOM [aBaTb C/IOBECHYI (hHOPMY/IMPOBKY
3aKOHa W 3anmncbiBaTb ero MaTemMaTU4eckoe BblpaXKeHWe;

0OBACHATL (hU3MYECKMe NPOLECCbl U CBOWCTBA Tesl, B TOM 4uC/le U B
KOHTEKCTE CUTyauuii NpakTUKO-OPUEHTMPOBAHHOIO XapaKTepa: BbISBSTb
MPUYNHHO--CNELCTBEHHbIE  CBA3WM, CTPOUTb  0ObACHeHWE 13 2-3
NOTMYECKMX LLIAroB C OMOPO Ha 2—3 M3Y4YeHHbIX CBOWCTBA (DU3NYECKMX
SBNEHNIA, PU3NYECKMX 3aKOHOB /N 3aKOHOMEPHOCTEN;

pewatb pacyéTHble 3agadn (onuparolimecs Ha cuctemy u3  2-3
YPaBHEHWIN), NCMONb3YS 3aKOHbI U (HOPMY/bl, CBA3bIBAIOLLME PU3NYECKME
BE/IMYMHBbI: Ha OCHOBE aHa/mM3a YCNOBMS 3afayn 3anucbiBaTb KpaTKoe
YCNOBMe, BbIABNATbL HefoCTaloWwme Uan mM3bbITOUHbIE AaHHble, BbIOMpaThb
3aKOHbI 1 )opMYy/ibl, HE0BX0AMMbIE /18 PELUEHUS, NPOBOANTL PACUEThI U
OLUEHMBaTb  PEa/MCTUYHOCTL  MOMYYEHHOr0  3Ha4YeHUss  PU3NYECKON
BE/IMYMHBI,

pacrnosHaBaTb MPO6/iEMbl, KOTOpble MOXHO pPewwnTb MNpu  MOMOLLM
(hM3MYECKMX METOAOB, MCMNOMb3ys OMNMCaHWe WCCNeAoBaHNs, BblAeNATb
MpoBepsieMoe  NPeAnonoXeHWe, OLEHMBATb NPaBWUILHOCTL  MOPAAKa
NPOBEAEHNS  UCCNefoBaHUS, AenaTb  BblBOAbl, MHTEPNPETMPOBATb
pe3ynbTaTbl Hab6OAEHWIA U ONbITOB;

MPOBOAUTL  OMbITbl MO HAGNIOAEHWMIO  (PU3NYECKUX  SBNEHUIA WU
(hM3MYeCKUX CBOMCTB TeN (M3yveHne BTOPOro 3akoHa HblOTOHa, 3aKoHa
COXpaHeHns 3Hepruu, 3aBUCUMOCTb MNepuofa KosiebaHuint MPYyXXUHHOIOo
MasTHMKa OT MaccCbl rpy3a M >XECTKOCTU MPY>XMHbI U HE3aBUCUMOCTb OT
amMnAnTyabl MasbiX KosiebaHuiA, NPSMOIMHEHOE pacnpoCTpaHeHve CBeTa,
pasnoXkeHve 6enoro ceeta B CMEKTP, U3yYeHUe CBOWCTB M300paXKeHUs B
MNOCKOM 3epKasie M CBOMWCTB M300pakeHUsi npegmeta B cobuparoLleit
NH3e, HabMAEHME CMNOLWHbLIX W NMHEAYaTbIX CMEKTPOB M3My4YeHus):
CamMoCTOSATe/IbHO  cobupaTb  YCTAHOBKY M3 M36bITOYHOro  Habopa
0bopyfoBaHMs, ONUCbIBaTb  XO4 OMNblTa W €ero  pesynbTarhl,
(hopMynMpoBaTb BbIBObI;

NPOBOAUTL MNP HEOBXOAMMOCTI CEPUI0 MPSMbLIX M3MEPEHWUIA, onpeaenss
CpefiHee 3HayeHMe UK3MepseMOn BeMYMHBI  ((POKYCHOE paccTosiHue
cobuparollerd NUH3bI), 0060CHOBbLIBATL BbLIOOP CrMoOcoba M3MEepPeHUs
(n3mepuTeNbLHOrO Nprbopa);

MPOBOAWUTL  MCCMEA0BaHNE 3aBUCUMOCTEN  (DU3NYECKUX BEIMYUH C
MCNONb30BaHNEM MPSAMbIX M3MEPEHWUIA (3aBMCMMOCTb MYyTU OT BPEMEHU



Mpn pPaBHOYCKOPEHHOM [ABWXEHUM 06e3 Haya/ibHOW CKOPOCTW, Mepuopa
KonebaHnin MaTemMaTU4yeCcKoro MasiTHMKa OT [AJIMHbI HWUTKU, 3aBUCMMOCTU
yrna OTpaXeHusi CBeTa OT Yyrna najeHus u yrna npenomieHns ot yrna
naZeHuns): nnaHMpoBaTb WCCNefOBaHMe, CaMOCTOATE/IbHO cobupaTb
YCTaHOBKY, (DMKCMpOBaTb  pe3y/bTaTbl  MOJlYyYEeHHOW  3aBMCUMOCTU
(PM3NYECKNX BENNYMH B BUAe Tabnuy M rpavkos, Aenatb BbIBOAbI MO
pe3ynbTatam nuccnefoBaHus;

MPOBOAUTL KOCBEHHble MN3MEpPEeHUs (U3NYECKMX BeNNYUH  (CpeaHsas
CKOPOCTb W YCKOpeHMe Tena Mnpu PaBHOYCKOPEHHOM  [BUXKEHWN,
YCKOpPEHMe CBOOOAHOrO nafeHus, XECTKOCTb MNPYXWHbI, KO3IPHUUNEHT
TPEHUS1 CKOMbXEHUS, MexaHuyeckas paboTa M MOLIHOCTb, 4acTtoTa U
nepuop KonebaHuii MaTemaTMyecKoro U MNPY>KMHHOIO MasTHUKOB,
onTUYeckas cuna cobuparowein  NNH3bI,  PaaUoaKTMBHLIA  ()OH):
M1aHMpPOBaTb U3MepeHUs, CobmpaTb 3KCMEPUMEHTA/IbHYHO YCTaHOBKY U
BbIMOSIHATL U3MEPEHUS, creays NMpeioXeHHOW UHCTPYKLMK, BbIYUCISATD
3HaYeHVe BENIMUYNHBI N aHaM3MPOoBaThb MOJTYyYeHHbIE Pe3y/bTaTbl C YHETOM
3aJaHHOI MOrPeLLIHOCTN N3MEPEHNIA;

cobnodartb npasBuia TEXHNUKM 6e30MacHOCTM Npu paboTe ¢ 1a60PaTOPHbLIM
obopyaoBaHMEM;

pasnnyaTb OCHOBHbIE MPU3HAKM WU3YYEHHbIX (U3NYECKUX MOAENEN:
maTepuanbHas TouKa, abCOMIOTHO TBEPAOE Teno, TOYEYHbIA WMCTOUYHWK
cBeTa, /lyd, TOHKad /IMH3a, NNaHeTapHas MOAeNb aToma, HYK/IOHHas
MoZeslb aTOMHOTI0 A4pa;

XapaKTepn3oBaTb  MPUHUMUMbLI  AEACTBUA  U3YYEHHbIX MPU6G0OPOB U
TEXHWUYECKMX YCTPOMCTB C OMOPOM Ha KX onucaHus (B TOM YuClie:
CNNOOMETP, [AATYMKM MOSIOKEHWUS, PACCTOSHUSA W YCKOPEHWs, pakeTa,
3XO0NI0T, OYKW, Mepuckomn, QoToannapar, OMTUYECKME CBETOBOAPI,
CMEKTPOCKON, [03MMeTp, Kamepa BuWnbCOHa), MCNoMb3ys 3HaHWA O
CBOMCTBaX (M3NYECKMX SABMEHWMA U HeobXoAuMMble  (PU3NYECKME
3aKOHOMEpPHOCTWU;

MCMO/b30BaTb CXEMbl U CXEMATUUHbIE PUCYHKN N3YUYEHHbIX TEXHUYECKUX
YCTPOWNCTB, N3MePUTESIbHbIX MPUOOPOB M TEXHOMOMMYECKMX MPOLIECCOB
MNpn pelieHnn y4yebHO--MPaKTUYECKUX 3afa4y, OMTUYECKME CXeMbl [N
MOCTPOEHUSA N306PAKEHNIA B NIOCKOM 3epKasie U COOMpatoLLelt NINH3E;
npuBoANTbL  MpuUMepbl  (HaxoauTb  WH(OpMaUMKO O  npumMepax)
MPaKTUYECKOro WCNo/b30BaHUA (U3NYECKUX 3HAHWIA B MOBCEAHEBHOW
XN3HN 4na obecrnedeHms 6e30nacHOCTV MpK obpaLLeHun ¢ npubopamn 1
TEXHUYECKMMM YCTPOMNCTBAMM, COXPaHEHMs 3[0POBbA W COONHOAEHWS
HOPM 3KO/I0rMYecKoro noBeAeHNs B OKPYXXKatoLLein cpeje;



OCYLLECTB/IATb  MOMCK  MH(opMauuy  (DM3NYECKOro  COAEPXXaHus B
NHTEepHeTe, camMoCTosTeNIbHO (hOPMYNMPYS MOUCKOBbIM 3anpoc, HAXOANUTb
NyT onpefeneHns A0CTOBEPHOCTU NOMYUYEHHOW MH(OpMaLU Ha OCHOBE
VIMEIOLLIXCS 3HAHWUIA 1 JONONHNTENbHBIX UCTOYHNKOB;

CMNONb30BaTb NPU BbINOMHEHUN YYEBHbIX 3a4aHNIn HAYYHO--NOMYNSPHYHO
nmMTepaTypy  (DM3MYECKOro COAEPXaHWsi, CrpaBOuYHble MaTepuasbl,
pecypcbl ceT VIHTepHET, BNaeTb NPMEMaMM KOHCMEKTUPOBAHUSA TEKCTa,
npeobpasoBaHNs UH(OPMALIMI 3 OAHOI 3HAKOBOI CUCTEMbI B APYTYHO;
c03/jaBaTb COOGCTBEHHbIE MUCbMEHHbIE U YCTHblE COOBLLEHMS HAa OCHOBE
MHOPMALIM U3 HECKONMbKMX WUCTOYHMKOB (DU3MUYECKOTO COAEepyKaHus,
Ny6NNYHO NPeACTaBNATb Pe3y/nbTaTbl MPOEKTHOM UMK UCCNe0BaTeNbCKOM
NesTeNbHOCTK, MPXM  3TOM  TPaMOTHO  WCMO/Mb30BaTb  WU3YYeHHbIi
MOHATUIAHBIA annapaT M3y4aemoro pasfena (M3MKM M COMPOBOXAATb
BbICTYN/NIEHWe Mpe3eHTaUueld € Y4Y4ETOM O0COBGEHHOCTE ayauTopuu
CBEPCTHMKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bnbnuoteka LLOK
1.1 dunsukKa - Hayka o npuposae 2
y PVRoA https://m.edso00.ru/7f416194
bubnunoteka LLOK
12 busuHeckue BennIMHb 2 ! https://m.edso00.ru/7f416194
o bubnunoteka LLOK
1.3 EcTecTBEHHOHaY4YHbIN MeTOZ NO3HaHNA 2 1 https://m.edsoo.ru/7f416194
WToro no pasgeny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bubnunoteka LIOK
21 CTpoenue BelLecTsa ! https://m.eds00.ru/7f416194
29 [BVKeHVe 1 B3aUMOAENCTBME YacTuLy ’ 1 Bubnuoteka LIOK
' BeLLecTBa https://m.edsoo.ru/7f416194
bubnunoteka LIOK
2.3 ArperaTHble COCTOSAHWNSA BeLLEecTBa 2
P . https://m.eds00.ru/7f416194
WToro no pasgeny 5
Paszgea 3. /[BuskeHue U B3auMojieiicTBHeE TeJl
Bbubnuoteka LIOK
1 MexaHn4yeckoe ABUXKEHU
3 exaHnteckoe A enme 3 https://m.edsoo.ru/7f416194
3.2 WHepuwma, macca, NI10THOCTb 4 1 1 bubnunoteka LLOK



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.edso0.ru/7f416194

Bbubnunoteka LLOK

3.3 Cuna. Bupe! cin 14 2 https://m.edsoo.ru/7f416194
WToro no pasgeny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
JasneHwe. MNepefaya faBneHns TBEPALIMMI Bubnuoteka LIOK
4.1 3
Tenammn, XXnaKocTaMmn 1 rasamm https://m.eds00.ru/7f416194
bnbnuoteka LLOK
42 Aasnenne xupkoct > https://m.eds00.ru/7£416194
bnbnuoteka LLOK
43 ATMOCEPHOE AaBeHve 0 https://m.eds00.ru/7£416194
44 [JelicTBrE XXMOKOCTM 1 ra3a Ha NorpyXeéHHoe 7 3 bubnunoreka LIOK
' B HUX Teno https://m.edso00.ru/7f416194
WToro no pasgeny 21
Pa3pnen 5. PaGoTra u MOIIHOCTB. JHeprust
bnbnuoteka LLOK
>1 PaboTa u moujHoCT® 3 ! https://m.edso00.ru/7f416194
bnbnuoteka LLOK
5.2 MpocTbie MexaHnsub! S ! https://m.edso0.ru/7f416194
bnbnuoteka LLOK
53 MexaHnueckas aHeprus 4 ! https://m.eds00.ru/7f416194
WToro no pasgeny 12
Pe3epBHOE Bpems 3
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68 12



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 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pgen 1. TensioBbIe sIBJICHUS
. Bubnunoteka LLOK
1.1 CTpoeHMe 1 CBOUCTBA BELLECTBa 7 https://m.edsoo.ru/7f4181ce
bnbnuoteka LLOK
12 Tennosble npoLjecch! 21 . > https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
JNeKTpUYeCcKme 3apaabl. 3apsKeHHble Tena bubnunoteka LIOK
2.1 o 7 1
N NX B3aMOJENCTBNE https://m.edsoo.ru/7f4181ce
o o bubnunoteka LIOK
2.2 [MOCTOAHHBIN 3NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bnbnuoteka LLOK
23 MarHuTHble ABNeHNA 6 . 15 https://m.edsoo.ru/7f4181ce
bubnunoteka LIOK
24 S/IeKTPOMArHUTHaR MHAYKUIS 4 https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 68 3 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBanue a3/71eJioB 1 TeEM o OBbIC
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHnyeckoe 4BUXKEHME 1 CNOCOObI ero 10 1 Bubnuoteka LIOK
' onuncaHuns https://m.edsoo.ru/7f41a4a6
o bubnunoteka LLOK
1.2 B3anmogencTsue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bnbnuoteka LLOK
1.3 3aKOHbI COXpaHeHNs 10 3
P https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
bnbnuoteka LLOK
2.1 MexaHun4yeckume KonebaHus 7 3
https://m.edsoo.ru/7f41a4a6
Bnbnuoteka LLOK
2.2 MexaHn4ecKune BOJHbI. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 15
Pa3zle.11 3. BJIEKTPOMaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI
31 DNeKTPOMarHUTHoOe none u 6 5 bubnunoteka LIOK
' 3NEKTPOMarH1THbIE BOJHBI https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 6
Pa3nen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHbI pacnpocTpaHeHWs cBeTa 6 2 Bbubnnoteka LLOK



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

Bubnunoteka LLOK

4.2 JIH3bI 1 oNTUYecKne NpruoopbI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
4.3 Pa3noxeHune 6e10ro cBeTa B CMeKTp 3 2 https://m.edsoo.ru/7f41ada6
WToro no pasgeny 15
Paznen 5. KBanToBbI€ sIBJIEHHSI
bubnunoteka LLOK
5.1 icnyckaHune 1 nornoweHne cBetTa aToMmoMm 4 1 https://m.edsoo.ru/7f41ada6
bubnunoteka LLOK
52 CTpoeHue aTomHoro AApa 6 ! https://m.edsoo.ru/7f41a4a6
bubnunoteka LLOK
53 FIepHble peakLuy ! 1 1 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
6.1 [MoBTOpeHWE 1 0600LLeHME COAepPXKaHNS 9 9 Bubnuoteka LIOK
' Kypca (pu3nku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 9
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrposbusie IIpakrunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
PECYPChI
1 dur3nKa — HayKa 0 Npupoge. 1
#ABneHna npupoabl
2 dunsnyeckne ABNEHNA 1
3 dun3nyeckne BeIMUNHBI N UX 1
n3mMepeHue
Ypok-unccnegosaHue "MamepeHune
4 Temnepartypbl NPy NOMOLLM 1 1
YXXWOKOCTHOro TepMOMETpa U faTumKa
Temnepartypbl”
MeTo/bl Hay4YHOro Mo3HaHWUS.
5 OI'II/ICSHI/Ie (i)lmmqecmx ABNEHUI C 1 bubnmoreka LIOK
o https://m.edsoo.ru/ff09f72a
NMOMOLLbH0 MOAenei
Ypok-uccnegosaHue "lNposepka
5 rMnoTesbl: AabHOCTL MOMETA LWApUKa, 1 1
MYLLEHHOrO rOpPU30HTA/IbHO, TEM
6onbLue, YeM 60/bLUE BbICOTA MycKa"
CtpoeHune BellecTBa. OnbIThl,
7 ,qosasblsaromulje [AVCKPETHOE 1 bubnmoreka LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHMe BeLlecTBa
bnbnuoteka LLIOK
8 [BV>KeHne yacTuL, BeLlecTsa 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-nccneposaHme «OnbITbl NO

9 Hab/II0AeHNIO TEMJIOBOMO PacLLUNpPeHUs
rasoB»
10 ArperaTHble COCTOSAHWNSA BeLLecTBa
OC06eHHOCTM arperaTHbIX COCTOSIHUIA
BoAbl. O606LLEHME N0 pa3geny Bubnuoteka LIOK
11
«[NepBOHaYa/IbHbIe CBEAEHUSA O https://m.edsoo.ru/ff0a0378
CTPOEHNN BeLLEeCTBa»
MexaHunyecKoe ABUXEeHMeE.
12 PaBHOMepHOe 1 HepaBHOMEPHOE bubnmoreka LIOK
P P P https://m.edsoo.ru/ff0a05c6
LBUXeHne
bnbnuoteka LLOK
13 CKopocTb. EanHMLLI CKOpPOCTU
P ARG P https://m.edsoo.ru/ff0a079c
14 PacueT nyTu 1 BpeMeHU ABUXKEHUA bubnuoreka LIOK
T P A https://m.edsoo.ru/ff0a0ae4
15 WHepuua. Macca — mepa bubnunoteka LIOK
WHEPTHOCTU Ten https://m.edsoo.ru/ff0a0c10
16 MnoTHOCTL BellecTBa. PacyeT macchbl bubnunoteka LIOK
1 06bemMa Tesia Mo ero Ma0THOCTK https://m.edsoo.ru/ff0a0fee
17 NabopaTopHas paboTta «OnpeaeneHve
NJOTHOCTWN TBEPAOrO TeNa»
18 PelweHwve 3agay no teme "lNN0THOCTL bubnunoteka LIOK
BelllecTBa" https://m.edsoo.ru/ff0al23c
Cuna Kak xapakTepucTuka
19 B3ammogenctamus ten. Cuna
ynpyroctu. 3akoH N'yka
20 NaboparopHas pabota «3yyeHmne

3aBUCUMOCTW pacTAXXEHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
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https://m.edsoo.ru/ff0a0fee
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(BehopmaumMm) NPY>KUHbI OT
NPUNOXEHHON CUNbI»

21 [[ABneHne TaroteHns. Crna TAXECTH
CBsi3b MEXAY CUIOIN TSHKECTU W

22 maccoi Teng\y Bec Tena. PelueHune bubnuoreka LIOK

S ' N https://m.edsoo.ru/ff0a1778
3afay no Teme "Cuna TXKeCTU

23 Cuvna TXKeCTU Ha Apyrux nnaHeTax. Bubnuoteka LIOK
dU3nNYeCKNe XapaKTEPUCTUKN NNAHET https://m.edsoo.ru/ff0a1502

bnbnmoteka LLOK

24 3mepeHune cun. JuHamomeT

3mepetie cust. [nHamomeTp https://m.edsoo.ru/ff0al8cc
bnbnmoteka LLOK

25 Bec Tena. HesecomocTb

https://m.edsoo.ru/ff0al1778
CnoxkeHune ABYX CWN, Hanpas/eHHbIX
26 Mo OAHOM nﬂﬂ)l\/n)z)ﬁ i bubnmoreka LIOK
AneE P ' https://m.edsoo.ru/ff0ala70
PaBHOAeMCTBYIOLLAA CUN

97 PelueHwne 3agay no Teme
"PaBHogelicTBytOLLas cmn'”

98 Cwna TpeHus n eé BuAapbl. TpeHue B Bbubnuoteka LIOK
npupoae N TeXxHnke https://m.edsoo.ru/ff0alb9c
NaboparopHas paboTta «3yyeHmne
3aBUCMMOCTU CUNbI TPEHUSA

29 CKONbXEHUA OT CU/Ibl AaBEHNA 1 bubnmoreka LIOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa conpuKacaroLLmxcs
NMOBEPXHOCTEN»

30 PelleHue 3agay Ha onpeaeneHue
PaBHOENCTBYHOLLIEN CUNbI

31 PeLleHue 3afay no Temam: «Bec Bbubnuoteka LIOK

Tenar, «I"pagmyeckoe n3obpaxxeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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cunx», «Cunbl», «PaBHOAECTBYOLLAS
cun»

KoHTponbHas paboTa no TeMam:
«MexaHunyeckoe aBmXeHue», «Macca,

32 MIOTHOCTb», «Bec Tena»,
«["pagnmyeckoe N306paxKeHMe CUM»,
«Cunnbl»

33 [asneHne. Cnocobbl yMeHbLUEHUSA U Bubnuoteka LIOK
YBEeMYeHUs faBneHns https://m.edsoo.ru/ff0a20a6
[aBneHune rasa. 3aBUCMMOCTb

34 [laB/eHuns rasa ot 06bEMa bubnmoteka LIOK

’ https://m.edsoo.ru/ff0a2376
Temnepartypbl
Mepenava faBneHns TBEPAbIMU
35 Tenr;l\fm )Klﬂ KOCTSAIMM U Fr)aﬂ'sauvu/l bubnmoteka LIOK
IR ' https://m.edso0.ru/ff0a25b0
3akoH Nackans

36 J[laBneHuve B XXMAKOCTM U rase, bnbnnoteka LLOK
BbI3BaHHOE AEViCTBNEM CUMbI TSHKECTY https://m.edsoo.ru/ff0a2718

37 PelleHue 3aga4 no Teme «/laBneHve B Bbubnuoteka LIOK
YXWOKOCTU U rase. 3akoH Nackans» https://m.edsoo.ru/ff0a2826

bubnunoteka LIOK

38 CoobuatoLimecs cocypl

atot YA https://m.edsoo.ru/ff0a2970
39 "MapaBIMyecKmnin npecc bubnuoreka LIOK
AP P https://m.edsoo.ru/ff0a3136

40 MaHomeTpbl. [NopLLHEBOWA
YXMAKOCTHBIA Hacoc

a1 ATMOChepa 3eMnn 1 NPUYNHBI eé bubnunoteka LIOK
CYLLIeCTBOBaHMA https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3gyxa. ATmMoctepHoe Bbubnnoteka LIOK



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
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https://m.edsoo.ru/ff0a3136
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NaBieHNe

https://m.edsoo.ru/ff0a2b5a

N3mepeHne aTMOC(EPHOTO IaB/eHUS.

bubnunoteka LIOK

43 OnbIT Toppruennu https://m.edsoo.ru/ff0a2da8
3aBMCUMMOCTb aTMOCHEPHOr0O
44 [laBNneHua ot BbICOTb(T)HF;,q YPOBHEM bubnuoreka LIOK
https://m.edsoo.ru/ff0a2fc4
mops
45 BapomeTp-aHepons. ATMochepHoe Bubnuoteka LIOK
JaBneHne Ha pasINYHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 PelueHwne 3agay no teme "
ATmOC(epHoe aaBneHmne"
[JelicTBrE XXMOKOCTU U rasa Ha
47 Norpy>keHHoe B HMX Teno. bubnmoteka LIOK
https://m.edsoo.ru/ff0a3276
ApxumesoBsa cuna
NabopaTopHas paboTta «OnpeaeneHve
48 BbITa/IKUBAtOLLEe CUNbI, bubnnoreka LIOK
[EeVCTBYIOLLEN Ha TeNOo, NOrpyXXeHHoe https://m.edsoo.ru/ff0a33fc
B XKMAKOCTb»
JNabopaTopHas paboTa no Teme
49 «l/ccnefoBaHme 3aBUCMMOCTY Beca bubnunoteka LIOK
Tena B Boge OT 06bEMa NOrpy>XeHHOM https://m.edsoo.ru/ff0a3514
B KMAKOCTb YacTu Tenia»
bnbnuoteka LLOK
>0 Mnasatme Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHas paboTa
51 "KoHCTpyunpoBaHue apeomMeTpa nim
KOHCTPYVpPOBaHWE NIOLKM U
ornpefenieHune eé rpy3onogbéMHocTI"
52 PeweHue 3aga4 no temam: «lnaBaHue bubnunoteka LIOK



https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a2fc4
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cyfoB. Bo3gyxonnasaHue,
«[laBneHve TBepAbIX Tes, XUAKOCTeN
1 rasoB»

https://m.edsoo.ru/ff0a3654

KoHTponbHas paboTta no Teme

53 «[laBneHune TBePAbIX TeN, XXUAKOCTEN

N rasoB»
bubnunoteka LIOK

>4 Mexarineckas pagora https://m.edso0.ru/ff0a3f82

bnbnmoteka LLOK

> MoujHocTs. EANHMLE! MOLLHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnefoBaHue "PacyéeT

56 MOLLHOCTH, pa3B1Baemoii npu 1
noavéme no nectHuue"

57 MpocTble MexaHn3Mbl. Pblyar.

PaBHOBecuKe cu/ Ha pblyare
Pbluaru B TeXHUKE, ObITY 1 NpUpose.

58 JlabopaTopHas paboTa 05 Bubnuoteka LIOK
«lccnepgoBaHme yCnoBuiA paBHOBECHS https://m.edsoo.ru/ff0a478e
pblyara»

59 PelleHuve 3aga4 no Teme «Ycnosusa bubnunoteka LIOK
paBHOBecus pblvara» https://m.edsoo.ru/ff0a48a6
KoathpuLmeHT nonesHoro aencTems
mMexaHu3ma. JlabopatopHas paboTa

60 o 0.5
«3mepeHue KI14 HaknoHHON
MIOCKOCTU»

61 PelueHwne 3agay no Teme "PaboTa, Bubnuoteka LIOK
MoLLHocTb, KMAa™ https://m.edsoo.ru/ff0a4c48

62 MexaHn4yeckas aHeprus. bubnunoteka LLOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

KunHeTnyeckaa n noTeHumanbHasa
JHEPIrnA

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHeHNs MexaHU4eCcKow
3Heprum

YPOK-3KCMEPUMEHT M0 Teme
"OKcnepuMeHTaIbHOE onpeaeneHne
N3MEHEHUS KNHETUYECKON U
NOTEHUMabHOW 3HEPTX NpK
cKaTbIBaHMW Tena Mo HaKOHHOW
naockoctu"

KoHTponbHas paboTa rno Teme
«PaboTa 1 MOLLHOCTb. SHEPrus»

Pe3epBHbIi YpoK. PaboTa ¢ TeKcTamm
no Teme "MexaHn4eckoe [BKeHMe"

bubnunoteka LIOK
https://m.edsoo.ru/ff0a4360

bnbnuoteka LLOK
https://m.edsoo.ru/ff0a4ee6

67

Pe3epBHbIil ypoK. PaboTa ¢ TeKCTamu
no Teme "/[laBneHve TBEPAbIX TeN,
XMAKOCTeW 1 rasos”

bubnunoteka LLOK
https://m.edsoo.ru/ffOa4ffe

68

Pe3epBHbIi YpoK. PaboTa ¢ TeKcTamm
no Teme "PaboTta. MOLLHOCTb.
SHeprua"

OBLEE KOJIMYECTBO YACOB IO
NMPOIrPAMME

68

12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
OCHOBHbIE MOMOXEHWSA MONEKYNAPHO-
1 KMHETUYECKOW TEOPUU 1 UX OMbITHbIE 1 bubmmoreka LIOK
P https://m.edsoo.ru/ff0a5256
NMOATBEPXKAEHNA
2 Macca 1 pa3mep aTOMOB U MOJIEKY 1
3 Mogenn TBEpLOro, XXNAKoro un 1 Bubnuoteka LIOK
razoo6pasHOro COCTOSIHWI BeLlecTBa https://m.edsoo.ru/ff0a540e
OO6bsICHEeHME CBOMCTB TBEPAOTO,
4 YXMAKOro 1 ra3o06pa3Horo COCTOAHMM 1
BELLECTBa Ha OCHOBE MOMOXKEHWI
MONIEKYNAPHO-KUHETUYECKOI TEOpUI
bubnunoteka LIOK
5 KpucTtannmyeckue n aMopHbIe Tena 1
P P https://m.edsoo.ru/ff0a5800
5 CmauvBaHune 1 KanuinsapHoCTb. 1 Bubnuoteka LIOK
MoBepXHOCTHOE HaTsXKeHue https://m.edsoo.ru/ff0a5530
7 TennoBoe paclUMpeHne 1 cxatume 1 bubnmoreka LIOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b Temnepatypbl CO
8 CKOPOCTbLHO Ten/I0BOro ABMXeHUs 1
yacTuLy
9 BHyTpeHHsAs aHeprus. Crnocobbl 1 Bbubnnoteka LIOK
N3MEHEHNS BHYTPEHHEWN 3Heprum https://m.edsoo.ru/ff0a5c60
10 Buabl Tensionepegayum 1 bubnunoteka LIOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

YPoK-KOoHpepeHuus "TpakTuyeckoe
CMO/Nb30BaHVE TEMOBbIX CBOWCTB

https://m.edsoo.ru/ff0a6412

Bubnunoteka LLOK

1 BELLECTB N MaTepuasioB B LENsax https://m.edsoo.ru/ff0a65c0
3HeprocbepexeHns™

12 KonnyecTtso TennoTobl. YaenbHas Bbubnunoteka LLOK
Ten/10eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHwWe Ten0Boro 6anaHca. Bubnuoteka LIOK
TennoobmeH v TensoBoe paBHOBeCKE https://m.edsoo.ru/ff0a7088
JabopaTopHas paboTa

14 "ccnenoBaHme ABNeHUA Bubnuoteka LIOK
TensoobmeHa Npu cMeLlBaHUm https://m.edsoo.ru/ff0a6a98
XOM0HOM 1 ropsiyein Bogbl"
PacueTt KonuyecTsa TennoThl,

15 HeobX0AMMOro [/19 HarpeBaHus Tena
1 BbIAENAEMOro UM NPU OXaXAeHNN

16 NabopaTopHas paboTa "OnpegeneHue bubnunoteka LIOK
YAEeNbHOI TEN0EMKOCTU BelLecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHepruna Tonamea. Y aenbHasa Tennora Bbubnuoteka LIOK
cropaHus https://m.edsoo.ru/ff0a7b5a
lMnasneHne v oTBepLeBaHMe

18 KPUCTaN/IMYECKUX 2'211. YnenbHas bubnmoreka LIOK

https://m.edsoo.ru/ff0a71d2

Tennota nnaasneHus

19 NabopaTopHas paboTa "OnpegeneHue bubnunoteka LIOK
YAeNbHOWN TENNOTbI N/1aBNEHUS Nbaa" https://m.edsoo.ru/ff0a72fe

20 Mapoobpa3oBaHue 1 KOHAEHcaL WS, Bubnuoteka LIOK
VicnapeHwne https://m.edsoo.ru/ff0a740c

21 KuneHuve. ¥ genbHaa Tennora bubnunoteka LLOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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napoobpasoBaHVsA U KOHAEHCALNN.
3aBMCMMOCTb TemnepaTypbl KUneHus
OT aTMOoChepHOro AaBeHns

https://m.edsoo.ru/ff0a786¢

22

BrnaxHocTb Bo3ayxa. JlabopaTtopHas
paboTa "OnpeseneHvie
OTHOCUTE/IbHOW BNXXHOCTW BO3AyXa

Bubnunoteka LLOK
https://m.edsoo.ru/ff0a7628

23

24

PeLleHwve 3afay Ha onpejeneHue
B/IXKHOCTU BO3AyXa

MprHUMNbLI PaboTbl TEMI0BbLIX
Aasurareneid. Maposast TypbuHa.
[Bvratens BHyTPEHHEro CropaHums

25

K1 Tennosoro aAsurarens.
Tennosble ABUraTenn 1 sawnTa

OKpYXKatoLLeld cpefbl

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH coxpaHeHUs 1 NpeBpaLLeHns
3Heprum B TEM/0BbLIX NpoLieccax

MoAroToBKa K KOHTPO/IbHOW paboTe
no teme "TennoBble ABMEHNS.
13meHeHmWe arperaTHbIX COCTOSHWIA
BellecTBa"

KoHTposnbHas paboTa no Teme
"Tennosble ABNeHUA. IameHeHMe
arperaTHbIX COCTOSHWIA BellecTea"”

AnekTpusauns Ten. [iga poga
3MIEKTPUYECKUX 3apaL0B

bubnunoteka LIOK
https://m.edsoo.ru/ff0a83f2

bubnunoteka LIOK
https://m.edsoo.ru/ff0a86ae

30

YpoK-uccnefosaHue "3nekTpusauns
Ten MHAYKUMEN 1 npu
COMPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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B3anumopeincTae 3apskeHHbIX Te.

Bubnuoteka LIOK

31 3akoH KynoHa https://m.edsoo.ru/ff0a87e4
ANeKTPUYECKoe norne.

32 Hanps»KeHHOCTb 31eKTpuyeckoro Bubnuoteka LIOK
nons. MNMpuHumn cynepnosuumm https://m.edsoo.ru/ff0a8a0a
3NEKTPUYECKUX NOSEN
Hocutenu aneKTpnyeckux 3apamos.

33 AnemeHTapHbIin 3apag. CTpoeHne
aTtoma

34 [MpOBOAHVKM U AN3NEKTPUKUN. 3aKOH bubnnoteka LIOK
COXPaHeHMA 3NEKTPNYECKOro 3apsaia https://m.edsoo.ru/ff0a8ef6

35 PelueHuve 3a4a4 Ha NPYMEHEHME bubnnoreka LIOK
CBOWCTB 3/1eKTPUYECKNX 3apsa0B https://m.edsoo.ru/ff0a90cc
SNeKTPUYECKUIA TOK, YC/IOBUS €ro

36 CyLLl,eCFI)'BOBaHI/IFI. |/|CTC>)/LIHI/IKI/I bubnuoreka LIOK

https://m.edsoo.ru/ff0a95a4

3N1EKTPUYECKOTO TOKaA

37 LelicTBMA 3N1eKTPUYECKOr0o ToKa bubnuoreka LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnegosaHme "lencTeue

38 3N1EKTPUYECKOro nonsa Ha NPOBOAHUKN 1
N ON3NEKTPUKN"

39 ANEKTPUYECKMIA TOK B MeTannax, Bubnuoteka LIOK
YXMIKOCTAX N rasax https://m.edsoo.ru/ff0a9838

40 SNeKTpNYecKas Liernb 1 eé cocTaBHbIe
yacTu
E:mna TOKa. JTabopaTopHas paboTa BubnoTexa LIOK

41 VI3mepeHve 1 perynnpoBaHne CUsbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6
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SNEKTPUYECKOE HaMNPSHKEHME.
BonbTmeTp. J1labopaTopHas paboTta

Bubnuoteka LIOK

42 " AI3mepeHne n perynmpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsXxeHns"

43 ConpoTusneHve NPOBOAHUKA. Bubnuoteka LIOK
Y penbHoe CONPOTMB/IEHME BELLECTBA https://m.edsoo.ru/ff0aa738
JabopaTopHas paboTa "3aBUCMMOCTb

44 3NEeKTPUYECKOro CornpoTUB/IEHNSA 1 Bubnuoteka LIOK
NPOBOAHWKA OT €ro A/IHbI, NaoLWaan https://m.edsoo.ru/ff0aa738
norepeyHoro cevyeHns n matepmania’
3aBMCMMOCTb CU/bl TOKA OT

45 HanpsxeHns. 3akoH Oma Ang yyacTka bubnmotexa LIOK

https://m.edsoo.ru/ff0aa44a

uenu
JlabopaTopHas paboTa
"ccnefoBaHWe 3aBUCUMOCTU CUNbI

46 TOKa, MAYLLEro Yepes pesncTop, oT 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0aa04e

COMPOTUBIEHUNSA pe3ncTopa n
Hanps»keHns Ha pesncTope”

47 MocnepoBaTensHOE 1 NapansienbHoe
COeANHEHNS NMPOBOAHWKOB
NabopaTopHas paboTa "Tposepka

48 npaBsun/ia CNI0XKEeHNA HaNPsXXEHUA Npy 1 Bubnmoteka LIOK
nocnenoBaTe/lbHOM COEMIHEHUM [1BYX https://m.edsoo.ru/ff0aaa58
pesncTopos"
JNabopaTopHas paboTa "TpoBepka

49 npaswna ans CUsbl TOKa Npu 1 bubnunoteka LIOK

napasinenbHOM CoeMHEHNN
pesncTopos"

https://m.edsoo.ru/ff0aadle
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PeLleHue 3aa4 Ha NpuMeHeHue

Bubnunoteka LLOK

50 3aKoHa Oma ans pa3/iMyHoro
AR P https://m.edsoo.ru/ffO0aaf8a
COefJMHEeHNs NPOBOAHMKOB
51 PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOr0 Bubnuoteka LIOK
ToKa. 3aKoH [xoyna-JleHua https://m.edsoo.ru/ff0ab124
JlabopaTopHas paboTa "OnpeaeneHve
52 a60pr| " r|i/|0 I-FI)OCTVI SHEKTpVI'Cll'-IECKOFO Bubmmotexa LIOK
P ; . P https://m.edsoo.ru/ff0ab3e0
TOKa
SNeKTpuUeckue Lenu n noTpedoutenn
53 3NEeKT pmquKoﬁ auHe rmu B 6Fl):IT Bub/moteka LIOK
P P y https://m.edsoo.ru/ff0ab660
KopoTKoe 3aMblkaHme
MoAroToBKa K KOHTPO/bHOW paboTe
Mo Teme "INeKTpUYeckme 3apsabl.
54 3aps>KeHHble Te/?a n nx i bubnmoteka LIOK
P o o https://m.edsoo.ru/ff0abd2c
B3aMMOAEeNCTBUA. [OCTOSAHHbIN
3NEKTPUYECKMNIA TOK"
KoHTposbHas paboTa rno Teme
"ONEKTPUYECKNE 3apsabl.
55 3a FI)KEIF:Hble Tena Mpmﬂ Bubmoteka LIOK
P o o https://m.edsoo.ru/ff0abea8
B3aMMOAeNCTBUA. [OCTOSAHHbIN
3NEKTPUYECKMNIA TOK"
56 MOCTOSAHHbIE MArHUTBI, NX
B3aMMOJEeNCcTBme
Ypok-uccnegosaHue "M3yyeHne Bubnuoteka LIOK
57 Ay n
Nnosen NOCTOAHHbLIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarHuTHoe none. MarH1UTHoe nosne
bubnunoteka LLOK
58 3em/I1 1 ero 3HayeHne 414 XU3HN Ha

3emne

https://m.edsoo.ru/ff0acOba



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/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OnbIT OpcTesa. MarHuTHoe none
3M1EKTPUYECKOro ToKa MarHuTHoe
rnosie KaTyLwKn C TOKOM

Bubnunoteka LLOK
https://m.edsoo.ru/ff0ac1d?2

60

[MprMeHeHne 31eKTPOMarH1ToB B
TexXHuKe. JlabopaTopHas paboTa
"N3yyeHmne feiicTBNA MarHUTHOMO
noss Ha NPoOBOAHUK C TOKOM"

0.5

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

61

AneKTpoasuraresib NOCTOAHHOIO
TOKa. lcnonb3oBaHue
aNeKTpoABUraTeneil B TEXHUYECKNX
YCTPOMCTBAX 1 Ha TpaHCMopTe.
JlabopaTopHas paboTa
"KOHCTpyunpoBaHue N nsyyeHue
paboTbl aneKTpoasuratTens”

bnbnmoteka LLOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbITbl Papages. 3aKoH
3NeKTPOMarHUTHON UHAYKLMN.
Mpasuno JleHuya

63

AnektporeHepatop. Cnocobbl
NoNyYeHns 3NEKTPUYECKOIR 3Heprun.
ANeKTpoCcTaHLUN Ha
BO306HOB/SIEMbIX UCTOYHMKAX
3Heprum

64

65

66

MoAroToBKa K KOHTPO/IbHOM paboTe
no Teme "OneKTpuYecKme u
MarHuUTHbIe ABNeHnA"

KoHTponbHas paboTta no Teme
"OneKTpnYecKmne N MarHUTHbIe
ABneHna"

Pe3epBHbIii ypoK. PaboTa ¢ TekcTamu

bubnunoteka LLOK
https://m.edsoo.ru/ff0acb14

bubnunoteka LLOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

rno teme "Tennosble ABNeHUNA"

https://m.edsoo.ru/ff0accse

Pe3epBHbIil ypoK. PaboTa € TeKCTamu

bubnunoteka LIOK

o7 rlo Teme HOCTUOﬂHHII,DM 1 https://m.edsoo.ru/ff0acdc6
3N1EeKTPUYECKNI TOK
68 Pe3epBHbIil YpoK. PaboTa € TEKCTamu 1
no Teme "MarHuTHble ABneHma"
BLLEE KOJIMYECTBO YACOB I
ObLL, on CTBO HACOB INO 68 145

NMPOIrPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

1 MexaHnyecKoe [BUXEHME. 1
MaTepunanbHas Touka
Cuctema otcyeTta. OTHOCUTENILHOCTb Bubnmoteka LLOK

2 1
MEXaHUYECKOro [BMKeHUs https://m.edsoo.ru/ff0ad474
PaBHOMepHOe NPAMONNHERHoe Bubnunoteka LLOK

3 1
JBXeHne https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpAMOSIMHeHO.

4 ABvKeHue. CpefHAA N MTHOBEHHasA 1
CKOpOCTb
MpAMONNHENHOE paBHOYCKOPEHHOE Bubnnoteka LLOK

5 1
[BWKeHWe. Y CKopeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb MPAMO/SIMHENHOIO

6 PaBHOYCKOPEHHOr 0 [BVXEHUA. 1
I"pathmk ckopocTy
NabopaTopHas pa6oTa "OnpeaeneHne

7 YCKOpeHus Tena npu 1 1 Bubnnoteka LLOK
paBHOYCKOPEHHOM [ABWXEHUN MO https://m.edsoo.ru/ff0adb18
HaK/OHHOM NaocKocTK'™

8 Cso6oaHoe nageHue Ten. OnbITbl 1
Manunes

9 PaBHOMepHOe ABMXeHwue Mo 1 bubnmnoteka LLOK

OKpY>XHOCTW. Meprog v YacToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

obpaLleHus. JInHeHas 1 yrnosas
CKOpoCTK

10 LleHTpocTpemMnTeNIbHOE YCKOPeHne
1 MepBblin 3aKkoH HblOTOHa. BekTop Bubnmoteka LLOK
CUNblI https://m.edsoo.ru/ff0ae612
12 BTtopoii 3akoH HbloToHa. Bubnuoteka LLOK
PaBHOeiCTBYIOLasA cuna https://m.edsoo.ru/ff0ae72a
13 TpeTuin 3aKoH HbIOTOHa. Bubnnoteka LLOK
Cynepno3suums cun https://m.edsoo.ru/ff0ae982
14 PelueHwve 3aga4 Ha NPUMEHEHME Bubnmnoteka LLOK
3aKOHOB HbIOTOHA https://m.edsoo.ru/ff0aeb6c
Bubnnoteka LLOK
15 Cuna ynpyrocTu. 3akoH F'yka https://m.edsolc;.llru/fanecaZ
16 PeweHue 3aga4y no teme «Cuna
ynpyroctum»
17 NabopaTopHas paboTta «OnpeaeneHve Bubnmoteka LLOK
YKECTKOCTU MPY>KNHbI» https://m.edsoo.ru/ff0aee28
Bubnnoteka LLOK
18 Cuna Tperns https://m.edso:)_.|I ru/ff0af738
19 PelleHue 3agay no teme «Cuna Bubnnoteka LLOK
TPEHUA» https://m.edsoo.ru/ff0afa26
20 NabopatopHas paboTta "OnpeseneHune Bubnnoteka LLOK
KO3(hpuLMeHTa TPEHUSA CKOMbXEHMA' https://m.edsoo.ru/ff0af8be
PelwueHue 3aga4 no Teme "3aKOoHbl
21 HbtoTOHa. gna ynpyrocTtun. Cuna bubnuoreka LIOK
— https://m.edsoo.ru/ff0afb8e
99 Cwuna TAXXeCTM M 3aKOH BCEMUPHOIO0 Bubnnoteka LLOK

TArOTEHUA. Y CKOpeHue CBO60AHOro

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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

nazeHms

Ypok-KoHhepeHLms " AB/KeHNe Ten

23 BOKPYT rpaBUTaLMOHHOIO LieHTpa
(ConHeuHasa cuctema). anakTnkmn"
PewleHwe 3agay no teme "Cuna
24 TAXKECTU U 3aKOH BCEMUPHOT0 bubmmoreka LIOK
" P https://m.edsoo.ru/ff0af5f8
TAroTeHUA
NepBas KocMUYecKkasa CKOpOCTb. Bubnmoteka LLOK

25
HeBecomocCTb 1 Neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepUaibHOW TOYKMN.

26 ABCONOTHO TBEPLOE TENO. Bubnmoteka LLOK
PaBHoBecue TBEpPAOro Tena c https://m.edsoo.ru/ff0afe36
3aKperniéHHOI 0Cb0 BpaLleHus

27 MoMEeHT cunbl. LIEHTP TAXecTn

08 PeweHune 3agay no teme "MoMEHT Bubnmnoteka LIOK
cunbl. LIeHTp TaxkecTn" https://m.edsoo.ru/ff0b02b4
MoAroToBKa K KOHTPO/LHOM paboTe no

29 TEM'D('E "MexaqueCKcF:e BI/I)KeEI/Ie bubnmotexa LIOK

o ,,A ' https://m.eds00.ru/ff0b0408
B3anmopencTsue Ten
KoHTposbHas paboTa rno teme
30 "MexZHMLleCng BUXXEHwue bubnuoreka LIOK
" A . ' https://m.edsoo.ru/ff0b06ec
B3anmopencTsue Ten
Wmnynbc Tena. iImnynsc cunbl. 3aKoH
31 COXpaHeHusa uMnynbea. Ynpyroe u bubmuoreka LIOK
P Y . Py https://m.edsoo.ru/ffOb07fa
Heynpyroe B3anMofencTane
PelueHune 3apa4y no Teme "3aKoH Bubnmnoteka LLOK

32 N
COXpaHeHusa nmnysnbsca https://m.edsoo.ru/ff0b096¢c

33 YpoK-KoHhepeHUus "PeakTUBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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
https://m.edsoo.ru/ff0b096c

[BV>XEHWe B NpUpoje 1 TeXHUKe"

34 MexaHunueckas paboTa 1 MOLLHOCTb bubnoreia LIOK
P . https://m.eds00.ru/ff0b0as4
PaboTa CU/Ibl TSXKECTK, CUSTbI Bubnnoteka LLOK
35
yNpyrocTn n cunbl TPEHUA https://m.edsoo.ru/ff0b0db8
NabopaTopHas paboTta «OnpeaeneHue
36 paboTbl CUJIbI TPEHUSA NPU
paBHOMEPHOM [BVXeHWU Tena no
rOPW30HTa/IbHOM MOBEPXHOCTU»
37 CB#3b 3HEprnv n paboTsl.
lMoTeHUMaIbHas aHeprus
KunHeTnyeckas aHeprus. Teopema o Bubnmnoteka LLIOK
38 o
KMHETNYECKOU 3Heprum https://m.edsoo.ru/ff0b0c32
39 3aKOH CoXpaHeHWs 3Hepruu B
MexaHuKe
40 Nab6oparopHas paboTta «3yyeHmne Bubnnoteka LLOK
3aKOHa COXpPaHeHNs IHEPrnm» https://m.edsoo.ru/ff0b12fe
41 KonebatenbHoe ABUXEHWE U ero Bubnmoteka LLIOK
XapaKTEPUCTUKN https://m.edsoo.ru/ff0b1858
42 3atyxatoLme KonebaHus. Bubnnoteka LLOK
BbIHY»XeHHble KonebaHus. Pe3oHaHC https://m.edsoo.ru/ffob20f0
43 MaTemaTnyecKnii U NPY>XXMHHbIA
MasATHUKM
Ypok-uccnefosaHue «3aBUCUMOCTb
44 nepuoa KonebaHmin OT XXeCTKOCTU bubnmoteka LIOK
https://m.edsoo.ru/ffOb197a
NPY>XUHbI 1 Maccbl rpysa»
45 [MpeBpatLeHne aHeprum npu

MeXaHMYeCKNX KonebaHusax



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

NabopaTopHas paboTta «OnpeaeneHve
4acTOTbl M Neproja konebaHwii
MPY>XUHHOIO MasTHUKa»

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOblaec

47

NaboparopHas pabota «poBepka
He3aBMCMMOCTU nepuosa KonebaHmi
rpysa, NOABELUEHHOrO K HUTW, OT
Macchbl rpysa»

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOb197a

48

49

50

MexaHunueckune Bo/Hbl. CBOWCTBA
MeXaHN4YeCKNX BOJIH. I'Ipo,qoanble n
nornepevHbIe BOHbI

YpoK-KoHhepeHUus " MexaHn4YecKue
BO/IHbI B TBEPZOM Tesle.
CeicMuyeckune BOHbI"

3ByK. PacnpocTpaHeHie 1 0TpaXkeHne
3ByKa

bubnmnoteka LLOK
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnegosaHme "HabnogeHve
3aBMCMMOCTU BbICOTbI 3BYKa OT
yacToTbl"

52

53

["POMKOCTb 3BYKa U1 BbICOTa TOHA.
AKYCTUYECKUIA Pe30HAHC
YpoK-KOHhepeHUus Y nbTpasByK U
NHMpPa3BYK B NpUpoe 1 TexHuke"

Bubnmoteka LLOK
https://m.edsoo.ru/ffOb23ca

54

MoAroToBKa K KOHTPO/IbHOW paboTe no

TeMe "3aKOHbl COXpaHEeHNA.
MexaHunyeckme KonebaHns 1 BOMHbI"

Bubnmnoteka LLOK
https://m.edsoo.ru/ffOb25f0

55

KoHTposibHas paboTa rno teme
""3aK0HbI coxpaHeHus. MexaHnyeckme
KonebaHua 1 BOSHbI™



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

ANeKTpPOMarHUTHOe norne.

Bubnmoteka LLOK

56
SNEeKTPOMArHUTHbIE BOMHbI https://m.edsoo.ru/ffOb2abe
S7 CBOICTBA 3/1EKTPOMArHUTHbIX BO/H
Ypok-KoHhepeHums "L kana
58 3NEeKTPOMArHUTHbIX BOJH. Bubnmoteka LLOK
Vicnonb3oBaHWe 3N1eKTPOMarHUTHbIX https://m.edsoo.ru/ffOb2fe6
BOJIH AN151 COTOBOW CBA3N"
Ypok-uccnegosaHue "M3yveHne
P o A y Bubnmnoteka LLIOK
59 CBOWCTB 3/1eKTPOMarHUTHbIX BOJH C
" https://m.edsoo.ru/ff0b2c6c
NMOMOLLbH MOBWIBHOTO TeneqoHa
PelleHue 3agay Ha onpegeneHue
60 4acTOTbl U [/INHbI 3M1IEKTPOMArHUTHOM
BO/IHb!
AneKTpoMarHUTHasa Npupoa ceeTa.
61 Cko OF())Tb cBeTa BonEoSblﬂ CBOICTBa bubmmoreka LIOK
P ' https://m.edsoo.ru/ffOb31d0
cBeTa
McTouHnkm ceeta. MpamonuHeinHoe
62 acnpocTpaHeHune ceeta. 3aTMeHUA bubnuoreka LIOK
pacnpocTp ' https://m.edso00.ru/ff0b3658
ConHua u JyHbl
3aKOH OTpaXkeHnA cBeTa. 3epKasa.
63 PelueHwve 3aa4 Ha NPUMEHEHME bubmmoreka LIOK
aA P https://m.edsoo.ru/ff0b38c4
3aKOHa OTpaXXeHus cBeTa
64 MpenomneHve ceeta. 3aKoH Bubnnoteka LLOK
npesomsieHns ceeta https://m.edsoo.ru/ff0b3aea
lMonHoe BHYTPEeHHee OTpaXkeHWe ceeTa.
65 |/|CI'IOﬂb3OB)<’:/II|FI)/Ie nonHorpo BHYTPEHHero bubmmoreka LIOK
ytp https://m.edsoo.ru/ff0b3c5¢c
OTPaXXeHWs B ONTUYECKNX CBETOBOAAX
66 NabopaTopHas paboTa "MccnenoBaHune



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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

3aBMCUMOCTU yrnia NpenomIeHmns
CBETOBOIO /1yya OT Yyrna nafeHuns Ha
rpaHuLe "Bo3gyx-cTekno™

YpoK-KoHpepeHuus "cnonb3oBaHme

67 MOIHOrO BHYTPEHHEr0 OTPaXKEHNA:
CBETOBO/bl, ONTMKOBO/IOKOHHAA CBA3b"
bubnmnoteka LLOK
68 JIMH3b1. OnNTrYeckas cuia MH3bI https://m.edsoo.ru/ffOb3f2c
. Bubnmoteka LLOK

69 rlocTpoeHme 1300paxeHui B MH3axX https://m.edsoo.ru/ffOb444a
NaboparopHasa pabota "OnpeseneHune

70 CbOKyEHOFE paC(F:)To;leg 7 OKI)'IT'CIl'/ILIeCKOI‘/'I bubnmoteka LIOK

o https://m.edsoo.ru/ff0b4206
CU/bl cobupatoLent NMnH3bI"

7 YpoK-KoHpepeHLmsa "OnTnyeckue Bubnnoteka LLOK
NMH30Bble Npnbopb!™ https://m.edsoo.ru/ffOcOa7e

72 ["Nna3 Kak onTuyeckas cuctema. 3peHue bubnuoreka LIOK

https://m.edsoo.ru/ff0b4684

73 Ypok-KoHhepeHuus " deheKTbl
3peHusa. Kak coxpaHuTb 3peHue"

Pa3nioXeHwve 6e510ro ceeta B CreKTp.

24 OnbITbl HetoTOHA. CnoXkeHne Bubnmoteka LLOK
CNEeKTPaIbHbIX LiBeTOB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JNabopaTopHas pa6oTa "OnbITbl NO
pasnoXXeHo 6enoro cBeTa B CNEKTP U1

Bubnmoteka LLIOK

75 BOCNPUATUIO LiBeTa NPeAMETOB NpU UX

Hab/1loAeHNN Yepes LBETOBbIE
unbTpbI"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

YpoK-npakTnkym "BosHOBbIe

76 CBOICTBa CBETA: Ancnepcus,
NHTEpQepeHUMs N andpakuma™
77 OnbITbl Pesepopaa v nnaHeTapHas Bubnnoteka LLOK
MoZesb aToMa https://m.edsoo.ru/ff0c12a8
78 MocTtynatel Bopa. Mogens aToma bopa
VicnyckaHue n nornoLleHne ceeta
79 aTOMyOM KBaHThI I'IM:JIequaTble bubnworeia LIOK
' ' https://m.edsoo.ru/ff0c144c
CMeKTpbI
Ypok-npakTnukym "HabnogeHve Bubnnoteka LLOK
80 N
CMEKTPOB MUCMYyCKaHUA https://m.edsoo.ru/ff0c1550
81 PaanoakTBHOCTL 1 €€ BUAbI bubnmoteka LIOK
aA A https://m.edsoo.ru/ff0c1672
82 CTpoeHune aToMHOro agpa. HyknoHHas Bubnnoteka LLOK
MofJenb https://m.edsoo.ru/ff0c18ac
83 PaanoakTuBHbIe NpeBpaLLeHuns. Bubnnoteka LLOK
M3oTonbl https://m.edsoo.ru/ff0clald
84 PelueHune 3afa4 no Teme: Bubnnoteka LLOK
"PafnoaKT1BHbIe NpeBpatleHns” https://m.edsoo.ru/ffOclb4a
85 Mepuop nonypacnaga
YPpOK-KOH(epeHuma "PagnoakTBHbIE
86 m3€1 quM;ben ;I ofe :/li NunHe bubmmoreka LIOK
y " PUPOAS, MEAVHYHE, https://m.edsoo.ru/ff0c2126
TeXHUKe
AfepHble peakummn. 3aKOoHbI
87 cc.qu paHeHEﬂ 3aU|ﬂ 0BOr0 M MaccoBoro bubnmoteka LIOK
P PAA https://m.edsoo.ru/ff0c1c58
yucen
88 JHeprua cBA3n aToMHbIX a4ep. CeA3b Bubnnoteka LLOK

MacCbl 1 3HEPTUN

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

89

PelleHue 3agay no Teme "ApepHole
peakummn'

90

91

92

93

Peakuuu cnuHTe3a 1 aeneHus aaep.
VcTouHnku sHeprmum ConHua 1 3Bé3f
YpoK-KoHhepeHuus "HAaepHas
aHepreTuka. deicTeus
PafNOaKTUBHBIX U3NYYEHUI Ha XKMBble
opraHusmbl"

MofroToBKa K KOHTPO/IbHOW paboTe no
Teme "InNeKTpomarHMTHoe nore.
SNeKTPOMarHUTHbIE BO/HbI.
KBaHTOBbIe ABNeHUS"

KoHTponbHas paboTa rno teme
"OneKTpoMarHMTHOe nore.
SNeKTPOMarHUTHbIE BO/HbI.
KBaHTOBbIe ABNeHUS"

bubnmnoteka LLOK
https://m.edsoo.ru/ff0c1e88

Bubnmoteka LLOK
https://m.edsoo.ru/ff0c223e

94

MoBTOpEHME, 06006LLEeHNE.
JNabopaTopHble paboTbl M0 Kypcy
"B3avmopeicTene Ten"

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0c245a

95

lMoBTOpeHME, 0606LLeHME. PelueHne
PacyYeTHbIX M Ka4YeCTBEHHbIX 3afa4 Nno
Teme "TensioBble NpoLecchl”

Bubnnoteka LLOK
https://m.edsoo.ru/ff0c2572

96

97

MoBTOpeHWE, 0606LLeHNE. PeleHne
pacyeTHbIX M Ka4YeCTBEHHbIX 3a4ay no
Teme "KM/ Tennosbix gpurarenein”

MoBTOpeHWE, 0606LLeHNE. PeLleHne

pacyYeTHbIX U KaueCTBEHHbIX 3a4a4 Mo
Teme "KI1/[, aneKTpoycTaHOBOK"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c2a22

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

MoBTOpeHue, 06006LLEHNE.

Bubnmoteka LLOK

98 ?a6°pamp”b'e pa6°"T'°' o Kypey L ! https://m.edsoo.ru/ff0c2c52
CBeToBble AB/IEHUSA
MoBTOpeHue, 0606LLEeHNe. PaboTa ¢
99 TEKCTa’I:\)/II/I no Teme 'L'L:';aKOHbI 1 bubnuoreka LIOK
N https://m.edsoo.ru/ff0c2d6a
COXpaHeHUs B MexaHuKe
lMoBTOpeHMe, 0606LeHMe. PaboTa C
100 TekcTamu no Teme "KonebaHus un 1 bubmmoreka LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHbI
MoBTOpeHMe, 0606LeHKe. PaboTa C
101 TekcTaMmu no Teme "CBeToBbIe 1 bubmuoreka LIOK
N https://m.edsoo.ru/ff0c3044
ABNEHMNSA
MoBTOpeHMe, 0606LeHKe. PaboTa C
102 TeKcTaMu no Teme "KeaHToBas 1 1
AaepHas puanka"
OBLUEE KOTMYECTBO YACOB MO 102 27

NMPOIrPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®u3mKa, 7 knacc/ MNepbiwkH A.B., O6LEeCTBO C OrpaHUYeHHOIA
OTBETCTBEHHOCTbIO « APODA»; AKLMOHEPHOE 06LLIECTBO «l131aTeNbCTBO
«['pocBeLyeHme»

» du3nka, 8 knacc/ MepblwknH A.B., O6LECTBO C OrpaHNYEHHOM
OTBETCTBEHHOCTbIO « APODAY»; AKUMOHEPHOE 06LLIECTBO «l134aTeNbCTBO
«[1pocBeLLeHne»

» ®dusunka, 9 knacc/ MepblwKknH A.B., F'YTHUK E.M., O6L1eCcTBO C OrpaHUYeHHOA
OTBETCTBEHHOCTbIO «APODA»; AKLNOHEPHOE 06LLIECTBO «l131aTeNbCTBO

«[l'pocBeLyeHme»

METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA

7 KJTACC

1.Paboyasi nporpamma.

2. MporpamMmMbl 0CHOBHOTO 06LLlero obpasosaHus. ®usmka. 7 — 9 Knaccol
(aBTOpbl:A.B.TMepbiwkuH, H.B. dunoHosuy, E.M. IN'yTHUK).

3. Pabouas nporpamma no gmsmke. 7 knacc/ Coct. T.H. CeprueHko. — M.:
BAKO, 2014, B COOTBETCTBUN C BbIOPAHHLIM YHEOHNKOM:

4. MNepbIwknH A.B. dusmka. 7 Knacc. Y4ebHUK a5 06Le0bpa3oBaTe/ibHbIX

yupexaeHuin . M.:podua. 2011



5. lykawuk B.. C60pHMK BONPOCOB 1 3afay no ¢msnke. 7-9 kn. — M.
MpoceeLleHne, 2010. -192c.

8 KJTIACC

1. Paboyas nporpamma. dusmka. 7 — 9knaccol: y4ebHO-MeTOAMNYECKOro
noco6us /coct. TuxoHoBaE.H. — 2-e n3a.,crepeotun. —M.: pota,2013. —
398,(2)

2. MporpaMmmMbl 0CHOBHOIO 06LLero obpasoBaHus. Pusmka. 7 — 9 Knaccol
(aBTopbl:A.B.IepbiWwKuH, H.B. ®unoHosny, E.M. IN'yTHKK).

3. Pabouas nporpamma no gmamke. 7 knacc/ Coct. T.H. CeprueHko. — M.:
BAKO, 2014, B COOTBETCTBUN C

Bbl6paHHbLIM YUYeOHUKOM:

4. MepbIwKknH A.B. ®dusmka. 7 knacc. YUuebHuK an1s 06LLeo0bpa3oBaTe/ibHbIX
yupexaeHuin . M.:podga. 2011

5. Nykawuk B.. C60pHMK BONPOCOB 1 3afad Mo ¢usmke. 7-9 kn. — M.
MpoceelleHne, 2010. -192c.

6. Knpuk J1.A. ®usmka — 7. Pa3HOYpPOBHEBbLIE CAMOCTOATE/IbHBIE U
KOHTPO/IbHble PaboTbl. —5-e nsgaHune,- M.UJIEKCA, 2013.

7. ActaxoBa T.B. ®usmka. 7 knacc. JlabopatopHble paboTbl. KOHTPO/IbHbIE
3afaHua. —CapatoB:/lnuen, 2014,

8. «KOHTpO/IbHO-13MepuTeNbHbIE MaTepuanbl. Pusnka. 7 knacc/Coct. H.W.
30puH. — 2-e n3a.,nepepabd. — M.:BAKO, 2013.

9. MapoH A.E. ®du3nka. 7 knacc: y4ebHo-meToanyeckoe nocobue/ A.E.



MapoH.- M.: Apoda, 2011.- 123c.:

10.A.B. MepbiwknH ®unsmnka-8kn 2017 M. [poda

11.H.B. ®unoHosu4y Metogmnyeckoe nocobue 2015 M. poda

12.A.E. MapoH, E.A. MapoH CamocTosATe/IbHble 1 KOHTPO/IbHbIE PaboTbl-8
Knacc 2017 M. [Ipodha

13.B.B. LWaxmarosa ,O.P. LWedep AnarHoctnyeckune paboTsl -8 knacc 2016
M. Apodha

14.A.E. MapoH, E.A. MapoH, C.B. Mo3olicknii C60pHMK Bonpocos 1 3aaau
2015 M. Opoa

9 KJTIACC

1. Paboyas nporpamma. dusmka. 7 — 9knaccol: y4ebHO-MeTOAMYECKOro
nocobus /coct.TuxoHoBaE.H. — 2-e u3g.,crepeotun. —M.: [poga,2013. -
398,(2)

2. lNporpaMmMbl OCHOBHOI0 06LLero obpasosaHus. dusmka. 7 — 9 Knaccobl
(aBTopbl:A.B.TepbiwKuH, H.B. ®unoHosny, E.M. IN'yTHKK).

3. Pabouas nporpamma no gmamke. 7 knacc/ Coct. T.H. CeprueHko. — M.:
BAKO, 2014, B COOTBETCTBUM C BbIGPAHHLIM YHEOHNKOM:

4. MNepbIwknH A.B. dusmka. 7 Knacc. Y4ebHUK a5 06LLe06pa3oBaTesibHbIX
yupexzaeHuii . M.:Opoda. 2011

5. lykawuk B.. C60pHMK BONPOCOB 1 3afad no ¢usmke. 7-9 kn. — M.
MpoceelleHne, 2010. -192c.

6. Knpuk J1.A. ®usmka — 7. Pa3HOYpOBHEBbLIE CAMOCTOATE/IbHBIE U



KOHTPO/bHbIe paboTbl. —5-e nsgaHue,- M.UJIEKCA, 2013.

7. AcTtaxoBa T.B. ®usmka. 7 knacc. JlabopatopHble paboTbl. KOHTPO/IbHbIE
3apaHus. —CapaTtoB:/lnuen, 2014,

8. «KOHTpPO/IbHO-M3MepuTeNbHbIE MaTepuasbl. Pusnka. 7 knacc/Coct. H.W.
30puH. — 2-e n3a.,nepepad. — M.:BAKO, 2013.

9. MapoH A.E. dusnka. 7 Knacc: yuebHo-meToanyeckoe nocobue/ A.E.
MapoH.- M.: Apoda, 2011.- 123c.:

KOHTpO/bHbIE 1 CaMOCTOATENbHbIE PaboTbl NO (M3NKe. 9 Knacc: K yuebHMKY
A.B. MNepbiwKnHa, E.M. IN'yTHMK «®un3mka 9 knacc» / O.N. Mpomuesa. — M.
N3paTtenbCTBO «3K3ameH», 2014,

TecTbl No hu3nke. 9 Knacc: K yyebHuky A.B. MNMepblwknHa, E.M. IN'yTHUK
«Pusmka

9 knacc» / O.W. NpomueBa. — M.: N30atenscTBo «3K3ameH», 2010.

du3nka. 9 knacc. TemaTU4eCKme TeCTOBbIE 3aaHNa 4ns NoAroToBku K MNAA. /
aBT.- cocT.: M.B. borigeHko, O.H. MupoLlikuHa. — Apocnaenb: OO0

«AKagemua passutuna», 2014.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

7 KNNACC

. bnbnmoteka — BCE no npeamety «®Pusmka». — Pexxum goctyna:

http://www.proshkolu.ru



2. BugeoonbITbl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru
3. EanHasa Konnekumsa UMppoBbIX 06pa3oBaTe/ibHbIX PECYPCOB. — Pexknm
poctyna: http://school- collection.edu.ru

4. VIHTepeCHble MaTepuabl K ypokam (hM3nKuM no Temam; TeCTbl MO TEMam;
HarnsgHble Nocobus K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
5. LnthpoBble 06pa3oBateibHble pecypebl. — PeXXUM gocTyna:
http://www.openclass.ru

6. DNEeKTPOHHbIE YYEOHNKM NO (M3NKe. — PEXNM focTyna:
http://www.fizika.ru

8 KJTIACC

1. bnbnmoTeka — BCE no npeameTy «dusmka». — Pexxnum gocryna:
http://www.proshkolu.ru

2. BugeoonbITbl Ha ypokax. — Pexxum goctyna: http://fizika-class.narod.ru
3. EonHasa Konnekumsa UmMppoBbIx 06pa3oBaTe/ibHbIX PECYPCOB. — PeXnm
poctyna: http://school- collection.edu.ru

4. VIHTepeCHble MaTepuanbl K ypokam (hrM3nKu No Temam; TeCTbl N0 TEMaM;
HarnsgHble Nocobus K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
5. LInchpoBble 06pa3oBaTeNibHble pecypebl. — PeXXum gocTyna:
http://www.openclass.ru

6. DNEeKTPOHHbIE YYEOHNKM N0 (M3NKe. — PeXXnm foctyna:
http://www.fizika.ru

9 KNTACC



1. BuaeoonbITbl Ha Ypokax. — Pexxum goctyna: http://fizika-class.narod.ru

2. EqnvHada konnekums LmhpoBbiX 06pa3oBaTe/ibHbIX PeCypCcoB. — Pexunm
poctyna: http://school- collection.edu.ru

3. iHTepecHble MaTepuasibl K YpoKam (hU3NKKU Mo Temam; TeCTbl M0 TeMam;
HarnsgHble Nocobus K ypokam. — Pexxum goctyna: http://class-fizika.narod.ru
4. Linposble 06pazoBaTe/ibHbIE PECYPChI. — PeXum gocTtyna:
http://www.openclass.ru

5. DNeKTPOHHbIe y4ebHUKM N0 (Pr3nKe. — Pexkum gocTyna:
http://www.fizika.ru

6.AncTaHuMoHHas Wwkona Ne368 http://moodle.dist-368.ru/ OTKpbITbI Knacc.
CeTeBoe 06pa3oBarte/fibHOe coobLecTBo. http://www.openclass.ru/node/109715
7. EanHas Konnekums ungpoBbiX 06pa3oBaTesibHbIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi LEHTP NHPOPMaLMOHHO-06pa3oBaTe/bHbIX PECYPCOB.
http://www.fcior.edu.ru/

9. MIHTepHeT ypok. http://interneturok.ru/ru/school/physics/

10. Na3eTa «1 ceHTAGPA» MaTepuasbl Mo (PU3NKe.
http://archive.lseptember.ru/fiz

11. AHMMaL MK hnsmyecknx 06beKToB. http://physics.nad.ru/

12. XKuBasa msnka: obyyarowias nporpamma. http://wwwe.intedu.ru/soft/fiz.htmi

13. ®usmka.ru. http://www.fizika.ru/
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