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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (M3MKe Ha YPOBHe OCHOBHOro 06uero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe MOJIOKEHWI N TpeboBaHWA 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 (OM3MKEe HanpaefeHO Ha (opMupoBaHue
eCTEeCTBEHHO-Hay4HOW rPaMOTHOCTU O06yYaloWmMXCa W OpraHM3auuio  U3y4veHus
(M3MKM Ha [eATeNlbHOCTHON OCHOBe. B mnporpamme Mo (OM3MKe Y4UTbIBAKOTCH
BO3MOXXHOCTM Yy4ebHOro npeameta B peanusaumm tpeboBaHuin ®roC OO0 K
M1aHUPYEMbIM IMYHOCTHBIM U MeTanpeaMeTHbIM pe3ysibTaTamM 06ydeHUs, a TakKe
MeXnpeLMeTHbIe CBA3WM eCTeCTBEHHO-HAYUHbIX Y4eOHbIX NpPeAMEeTOB Ha YpPOBHE
OCHOBHOI0 06LLEero o6pa3oBaHus.

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

Mporpamma Mo (m3nke paspaboTaHa C LENbH0 OKasaHWUsS MeTOAUYECKOM
MOMOLLM YYMTESO B CO3aHNM paboyein mporpaMmbl Mo y4ebHOMY npeameTy.

®du3mka SABNAETCA  CMCTEMOOOPa3ylLWMM AN eCTEeCTBEHHO-HAYUHbIX
yyebHbIX NpeAMeTOB, NOCKO/bKY (DU3MYECKME 3aKOHbI /1IeXaT B OCHOBE MPOLLECCOB
N SBMEHWIA, WU3Y4YaeMblX XWUMUERd, OMonorneir, acTPOHOMMER W  (HM3NYECKON
reorpaMein, BHOCUT BK/ag B  €CTECTBEHHO-HAy4HYH  KapTUHY  MUpa,
npefocTaBnser Haumbosiee HACHble 06pasybl MNPUMEHEHWA Hay4yHOro MeToaa
MO3HaHMS, TO eCTb CNocoba NoyYeHNs OCTOBEPHbIX 3HAHWIA O MUpe.

OpfHa m3 rnaBHbIX 3ada4y (PU3NYECKOro 06pa3oBaHMsA B CTPYKType 00LLero
06bpas3oBaHNs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOW PamMOTHOCTU U
NHTEepeca K Hayke Y 06yyaroLLmXcs.

N3yyeHne mM3MKM Ha 6a30BOM YpPOBHE MNpeAarnonaraet OBMageHue
CnefytoWwmUMY  KOMMETEHTHOCTAMU, XapaKTepu3yoWwUMY ecTeCTBEHHO-Hay4YHYHO
rpPaMoTHOCTb:

e HayUYHO OOBACHATL ABMEHUS;

¢ OLLEHMBATb M NOHMMAaTb 0CO6EHHOCTM Hay4YHOr0 UCCNef0BaHMS;

e IHTEPMPETUPOBATb AaHHbIE U UCMO0/b30BaTh HAaY4HbIe J0Ka3aTe/bCTBa
A/19 NONYyYeHUs BbIBOAOB.

Llenn wn3yyeHMs (OM3NKM Ha YPOBHE OCHOBHONO 06Llero o6pa3oBaHNS
onpefeneHbl B KoHuenuun npenogaBaHWs ydebHoro npeameta «®dusmka» B
obpasoBaTeflbHbIX opraHmsauusx Poccuidickoil  ®efepaumun,  peannsyroLmx
OCHOBHble  06Lle06pa3oBaTe/ibHble  MPOrpaMMbl,  YTBEPXAEHHOW  peLleHnem



Konnernn MuHucTepcTBa npoceeLleHust Poccuinickoin deepaummn (NPOTOKON OT 3
nekabpsa 2019 r. Ne MK-4BH).

Hean usyuyeHus pusuku:

«MIPUOBPETEHNE WMHTEPECA W CTPEM/IEHUS OO6YyYaloLMXCA K  Hay4yHOMY
N3YYEeHUIO MPUPObl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCOBHOCTEW;

* PA3BUTME MPEACTAB/IEHNIA O Hay4YHOM MeToAe NO3HaHWA U (HopMUPOBaHME
nccnefoBaTeNlbCKOro OTHOLLEHNS K OKPYXKatoLLMM SIBIEHUSM,

« (DOPMMPOBAHME HAYHHOIO MUPOBO33PEHUS KaK pesysnbTaTta U3y4YeHUsi OCHOB
CTPOEHMSI MaTepPUU U (PyHAAMEHTa/IbHbIX 3aKOHOB (PU3NKU;

« (DOPMUPOBaHNE MPEACTABMAEHNIA O PONN (M3MKKM ONS PasBUTUS APYTrUX
€CTECTBEHHbIX HayK, TEXHWUKM N TEXHOMOT WA,

epa3BMUTUE  MPEACTaBNEHMA O  BO3MOXHbIX  cthepax  Oyayulen
MPOeCCUOHANBHON AeSTeNIbHOCTU, CBA3AHHON C (PU3NKOW, NOAroTOBKa K
AanbHeliLeMy 06y4YeHMIO B 3TOM HanpaBneHUN.

[loCcTXeHne 3TUX Leneil NporpaMMbl Mo (PM3MKe Ha YPOBHE OCHOBHOIMO

06LLero obpasoBaHNA 06ecnevnBaeTCa peLleHneM Cnefyowmnx 3agay:

«MPUOOPETEHME  3HAHWIA O  AWCKPETHOM  CTPOEHWM  BellecTBa, O
MeXaHWYEeCKUX, TEMnoBbIX, 3MNEKTPUYECKMUX, MarHUTHbIX W KBaHTOBbIX
ABNEHMSIX;

« IPMOBPETEHNE YMEHWIA OMNUCLIBATL M OOBLACHATL PU3NYECKME ABMEHUA C
MCMO/b30BaHNEM NOJYYEHHbIX 3HAHWIA;

¢ OCBOEHME METOAOB  PELleHUs  MPOCTEMILUMX  PacyéTHbIX 3adad C
1CMob30BaHNEM (hM3nYeCKNx Mogenei, TBOPYECKMX "
MPaKTUKO-OPMEHTMPOBAHHbIX 3a4ay;

* PA3BUTME YMEHMWIN HabNOAaTb MPUPOAHBIE SBNEHWS N BbIMOMHATL OMbIThI,
nabopaTopHble paboTbl U 3KCNEPUMEHTa/IbHble  MCCNeAoBaHUS C
MCMOMb30BaHNEM M3MEPUTENbHBIX NPUOOPOB;

« OCBOEHVE MNPUEMOB PaboTbl C MHGopMalmeidn (hrU3MYECKOro CofepXaHus,
BK/IO4ask MH(OPMaLMIO O COBPEMEHHBIX AOCTMKEHUAX (PU3VKK, aHANU3 U
KPUTUYECKOE OLIEHMBaHKE MHopMaLmu;

 3HAKOMCTBO CO cthepamy NPodecCMoHanbHON AeATeNbHOCTU, CBSA3aHHbIMU C
(hM3MKOW, W  COBPEMEHHbLIMW  TEXHONOrMAMM, OCHOBaHHbIMW  Ha
AOCTVKEHUSX (ON3NYECKOW HayKMN.

Ha un3yyeHune m3mkn (6a30Bblii YPOBEHb) HA YPOBHE OCHOBHOIMO O6LLEro

0bpa3oBaHMa oTBOANTCA 238 YacoB: B 7 Knacce — 68 yacos (2 Yaca B Heflento), B 8
Knacce — 68 yacoB (2 yaca B Heflento), B 9 knacce — 102 yaca (3 yaca B HefleNto).

Mpepnaraemblii B nporpammMe no usnke nepedeHb nabopaTopHbIX PadoT u
OMNbITOB HOCUT PEKOMEHAATE/bHBIA XapaKTep, yunTenb AenaeT BbI6op NpoBeAeHMs



nabopaTopHbIX PaboT M OMNbITOB C YYETOM WHAMBUAYASIbHLIX OCO6EHHOCTEMN
06yyatoLLMXCa, CNUCKa 3KCMepUMeHTaNIbHbIX 3aaHWnii, npegaraemMbiX B pamkax
OCHOBHOIO roCyapCTBEHHOIO 3K3aMeHa no unsnke.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

du3nka — Hayka o npupoge. HAsneHUa npupoabl. Pusnyeckne ABMEHUS:
MeXaHW4YeCcKune, TeNI0BbIe, INEKTPUYECKME, MarHUTHbIE, CBETOBbLIE, 3BYKOBbIE.

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

Kak u3nka W [pyrue ecTeCTBeHHble HayK/ WU3yyalT Npupoay.
EcTecTBEHHO-HayYHbIA MeTOf MO3HaHWA: HabMfeHVe, MOCTaHOBKA Hay4HOro
BOMPOCA, BbIABMXEHME TUMOTe3, IKCNEePUMEHT M0 MPOBepKe rmnoTes, 06bACHEHWE
HabtofaemMoro asfieHNs. OnucaHve PU3NYeCKKX ABNEHWI C MOMOLLbIO MOZESE.

Hemoncmpauuu.

1. MexaHuyeckue, TennaoBble, 3NEKTPUYECKNE, MarHUTHble, CBETOBbIE
ABNEHWA.

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

Jlabopamopuvie pabomul u onvimol.

1. OnpefeneHvie UeHbl fefleHns LWKabl U3MepuTesIbHOro nprbopa.

2. VI3MepeHmne pacCTOsHWIA.

3. M3mepeHune 06bEMA XKXMAKOCTU M TBEPLOro Tena.

4. OnpeaeneHne pasmepoB Masbix Ten.

5. A3smepeHue Temnepatypbl NPy MOMOLLM XUAKOCTHOMO TepMOMETpa W
[aTyunKa TeMMepaTypbl.

6. [NpoBeneHWe nccnegoBaHUS Mo NMPOBEpPKe rMnoTesbl: Aa/lbHOCTL MOMETa
LIaprKa, MNyLEeHHOro ropusoHTaIbHo, TeM 60/bLUE, YeM 60/bLUE BbiCOTa
nycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BELIECTBA.

CTpoeHune BelleCcTBa: aroMbl W MOJMEKyNbl, WX pasmepbl. OnbIThbl,

NOKa3blBatoLLMe ANCKPETHOE CTPOEHNE BELLLECTBA.

[BmxkeHne dactuy BellecTBa. CBA3b CKOPOCTUM [OBWKEHUA YacTul, C
TemrepaTypoil. bpoyHOBCKOe [ABWXKeHuve, Auddysns. BzaumopeincTeve yactuy
BELLECTBA: NPUTAXKEHME N OTTA/IKUBAHWE.

ArperaTtHble COCTOSHWA BeLLeCTBa: CTPOEHWE ras3oB, XUAKOCTeN U TBEPLbIX
(KpucTannuecknx) Ten. B3avMoCBA3b MeXJy CBOWCTBaMM BELLECTB B PasHbIX
arperaTHbIX COCTOAHUAX W UX aTOMHO-MOJIEKYNAPHLIM CTpoeHreM. OCO6eHHOCTH
arperaTHbIX COCTOSIHWIA BOApbI.

Jemoncmpayuu.

1. HabnwogeHne 6poyHOBCKOTO ABUXKEHUS.



2. HabntogeHune gudgdysnn.

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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka [JuameTpa artomMa MeTOLOM psgoB  (C MCMOMb30BaHMEM
(hoTorpaduin).
2. OnbITbl N0 HAabNHOAEHMIO TEMMOBOI0 PacLLUMpPEHNs ra3os.
3. OnbITbl N0 O6HAPYXXEHWNIO AENCTBUSA CU MONEKYNSPHOIO MPUTSHKEHUS.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHn4yeckoe [BVXKeHWe. PaBHOMEpPHOE W HepaBHOMEPHOe [BVKEHWe.
CkopocTb. CpefiHAs CKOPOCTb MPU HepaBHOMEPHOM [ABVKEHWW. Pacyét nytu u
BPEMEHW [BMKEHWS.
ABNeHVEe MHepUMW. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak NpuynHa
N3MEHeHMs CKOPOCTW [ABWDKEHWA Tefl. Macca Kak Mepa MHEpTHOCTU Tesa.
MnoTHocTb BellectBa. CBA3b MIOTHOCTU C KOMMYECTBOM MOJEKYNT B eAMHULE
06bEMa BeLLeCTBa.
Cuna Kak XapakTepucTmka B3aumogencTems Ten. Cuna ynpyroctm n 3akoH
'yka. VIamepeHne cunbl ¢ NOMOLLLIO ANHAMOMeTpa. ABNeHWe TATOTEHUS N cuna
TAXKeCcTU. Cuna TAXKECTN Ha ApYyrux nnaHetax. Bec Tena. HesecomocTb. CnoxeHue
CWUJI, HanpaB/feHHbIX MO OAHOW NpsMOW. PaBHoAenCTBYOWAsA cun. Cuna TpeHus.
TpeHne CKOMbXXEHNSA 1 TpeHWe NoKos. TpeHne B NPUPOAe U TEXHUKE.
Jlemoncmpayuu.
1. HabnwogeHne MexaHU4YecKoro ABVvKeHNs Tena.
2. V13mepeHune CKOpoCTM NPSAMONIMHEAHOTO ABUXXEHWS.
3. HabntogeHune aBneHNs NHepLmK.
4. HabniogeHvie N3MeHeHMs CKOPOCTU NP B3aUMOLENCTBUN Te.
5. CpaBHeHVe mMacc Mo B3aMMOENCTBUIO TeS.
6. CroXeHve Cun, HanpaB/ieHHbIX MO OAHOW NPSMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OnpefeneHve CKOPOCTN PaBHOMEPHOMO ABMXEHUS (LWapuKa B XXUAKOCTH,
MOAENN 3N1eKTPMUYECKOro aBTOMOGUA U Tak aasnee).

2. OnipegeneHve cpefHeil CKOPOCTU CKOMbXEeHUsA 6pycKa WMAnM Lapuka no
HaK/TOHHOM MNOCKOCTW.
OnpegeneHve NIOTHOCTM TBEPAOIO Tena.

4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb PacTsHKeHus (gedopmaumm)
MPY>XMHbI OT NPUIOXKEHHOW CUNbI.

5. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CUJIbl TPEHUS CKOJIbXXEHUS OT
Beca Te/a M XapakTepa ConpuKacaroLLMXcs NOBEPXHOCTEMN.

Pasznea 4. /laBiieHue TBEPABIX TeJl, JKMAKOCTEH U ra30B.



[aBneHne. Cnocobbl YMeHbLUIEHWS U YBENNYEHUA AaBfieHuns. [aBneHue rasa.
3aBNCMMOCTbL fAaBfieHns rasa oT 00béma, TemnepaTypbl. [lepegava AaBneHus
TBEPAbLIMM Tenlamn, XUAKOCTAMW M ras3amu. 3akoH [lackans. NHeBmaTuyeckue
MalUWHbI. 3aBUCUMOCTb AaBMIEHUS XWUAKOCTU OT rNY6UHbI. MapocTaTUYecKuin
napagokc. Coobuiatolimecs cocyapl. N'vapasnmyeckme mexaHu3mbl.

ATmocepa 3emim 1 atMmocepHoe faBneHue. MpuynHbl CyLLeCTBOBaHUS
BO34YyLUHOMW 0060n04kM 3emnn. OnbIT Toppuyennn. M3mepeHne aTMOChepHOro
[aBneHns. 3aBUCMMOCTb aTMOC(EPHOr0 AaBfieHMs OT BbICOTbI Haf, YPOBHEM MOpS.
Mpr6opbl A8 N3MepeHUst aTMOCHEPHOTO AaB/EHNS.

[leicTBME XMAKOCTM M rasa Ha NOrpy>kEHHoe B HUX Teno. BbITankmneatoLLas
(apxumepnosa) cuna. 3akoH Apxumeaa. lNnasaHune Ten. BosgyxonnasaHue.

Hemoncmpauuu.
3aBMCUMOCTb [aB/ieHNs 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 u NJI0THOCTU XXUAKOCTW.

PaBeHCTBO BbITa/IKMBAKOLLEN CUJTbl BECY BbITECHEHHOM XXMUAKOCTH.

8. YCNnoBWe NnaBaHWA Ten: MnjaBaHUe Wan NOrpy>keHne Ten B 3aBUCUMOCTY
OT COOTHOLLIEHWNSA MNOTHOCTEN Tena U XXUAKOCTHK.

Jlabopamopuvie pabomul u onvimaol.

1. VccnemoBaHue 3aBUCMMOCTM Beca Tena B BoAe OT 06bEMa NOrpy>XEHHON B
YKNAKOCTb YacTu Tena.

2. OnpepgeneHve  BblTa/IKMBAOWEN  CUMbI,  [JENCTBYHOLLEA Ha  Teno,
MOrpy>kEHHOE B XXMAKOCTb.

3. [NpoBepKa He3aBMCUMOCTU BbITa/IKMBAIOLLEN CUIbl, AENCTBYIOLLIEN Ha TENO
B KMAKOCTW, OT Macchl Tena.

4. OnbITbl, [AEMOHCTPUPYIOLME 3aBMCUMOCTb  BbITA/IKMBAOLWWEN CUNbl,
[ENCTBYIOLLEN Ha Telo B >KUAKOCTM, OT 060bEMA MOrpy>XEHHOW B
YKWOKOCTb YaCcTW Tena u OT NJ0THOCTM XUAKOCTH.

5. KOHCTpyMpoBaHMe apeomeTpa WM  KOHCTPYMPOBaHWE  NIOAKM U
onpegeneHne eé rpy3onogbEMHOCTU.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

MexaHunuyeckas pabota. MoOLHOCTb.

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

paBHOBecus pblyara. [pyvMeHeHVWe npaBuia paBHOBECUS pblyara K O/OKY.
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«30/10T0E nNpaBuno» MexaHukW. K14 npocTbix MexaHu3moB. [lpocTble
MeXaHu3Mbl B ObITY U TEXHUMKE.

MexaHunuyeckaa 3sHeprusd. KuHeTMYecKas U MOTEHUMaNIbHaaA 3Heprus.
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/IbHOW MOBEPXHOCTMW.

2. ViccnepoBaHue YCNoBUIA paBHOBECUSA pblyara.

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 Mo/eKyn. OnbITbl, NOATBepXAatoLlme
OCHOBHbI€ MOI0XKEHNA MOJIEKYNAPHO-KMHETUYECKOW TEOPUMN.

Mogenu TBEPAOro, >MAKOrO W rasoobpasHOro COCTOSHMIA BeLlecTBa.
Kpuctannunyeckne n amopHble Tena. O6bACHEHME CBOWCTB ra3oB, XXWAKOCTEN U
TBEPAbIX Te/l Ha OCHOBE [MOJIOXKEHWI MONEKYNAPHO--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:
TENIONPOBOAHOCTL, KOHBEKLNS, N3NYUYEHME.

KonnyecTtBo Tennotbl. YenbHas TeNJ0EMKOCTb BellecTBa. TemnjoobmeH U
TernnoBoe paBHOBecMe. YpaBHeHMe TennioBoro 6GanaHca. [lnaBneHue u
OTBepfeBaHMe KPUCTIIMYECKUX BELLECTB. Y[enbHad TennoTa MiaB/eHus.
Mapoobpa3oBaHe M KoHAeHcaumsa. WcnapeHve. KuneHuwe. YpenbHas TennoTa
napoobpasoBaHns. 3aBUCUMOCTb TeMMepaTypbl KWMEHWS OT aTMOCHEPHOrO
[laB/ieHnS.

BnaxHoCTb Bo3ayxa.

JHeprua Tonnmnea. Y aenbHasa Tenaota CropaHus.

MpuvHUMNbl paboTbl TennoBbIX Asuratenein KI[ TensoBoro Asurartens.
Tennosble ABMraTeNIn 1 3aLimMTa OKpY)KatoLLEen cpeapl.

3aKOH COXpaHeHWUs 1 NpeBpaLLeHnsa 3HEPTN B TENJIOBLIX NMpoLieccax.

Hemoncmpayuu.

1. HabnwogeHne 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
OXNaKAEHUMN.

MpaBuna n3MepeHns TemnepaTypsbl.

Buapbl Tennonepegaun.

OxnaxaeHne Npu coBepLIEHNN paboThl.

HarpeBaHwve npy coBepLUeHUM PaboTbl BHELLIHUMMW CUAMU.

. CpaBHeHMe TennoéMKOCTEN pa3NYHbIX BELLECTB.

. HabntogeHve KuneHus.

. HabntofieHne NocTosHCTBa TeMmnepaTypbl MNP NaasBfeHUN.
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/IOBOrO PacLUMPEHUs ras3oB, XXUAKOCTe u
TBEPAbIX Te.

OnpepeneHve faeneHNs Bo3ayxa B 6a/iioHe Wwnpuua.

OnbITbl, AEMOHCTPUPYIOLLINE 3aBUCMMOCTbL [AaB/ieHUA BO3gyxa OT ero
06bEMA N HarpeBaHUa NN OXNaXKaeHUs.

MpoBepKa rmnoTesbl SIMHEAHOW 3aBUCUMOCTU 4JIMHbI CTONBUKA XXMAKOCTH
B TEPMOMETPMYECKOW TPYOKe OT TemnepaTypsbl.

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

VccnenoBaHve sBMeHUS TensjioobmeHa MpU CMELUMBAHUKU XOMNOAHON U
ropsiyei Bofpl.

OnpefeneHne  KoAM4yectTsa  TEN/OTbl,  MOMYYEHHOro  BOAOW  Mpw
Ten/sI0006MeHe C HarpeTbiM MeTa/l/IMYECKUM LUTMHAPOM.

OnpefeneHne yaenbHON TENIOEMKOCTM BELLECTBa.

iccnepoBaHume npouecca ucnapeHus.

OnpefeneHne 0OTHOCUTE/bHOW BNaXKHOCTM BO3AyXa.

OnpegeneHune yaensHOW TENIOTbI NNaBNeHUA NbAa.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

AnekTpuzauma Ten. [lBa poja 3NMeKTPUYeCKUX 3apsigoB. BaavmopeicTsue
3apshkKeHHbIX Ten. 3akoH KynoHa  (3aBMCUMOCTb  CW/bl  B3aMMOfENCTBUA
3aPSXKEHHbIX Te OT BE/IMYMHBI 3aPAL0B U PaCCTOAHMS MeXAY Tenamu).

AnekTpuyeckoe none. HanpsXEHHOCTb 3nekTpuyeckoro nond. lMpuHuUMn
Cynepro3nLmn aNeKTPUYECKUX Noneit (Ha Ka4eCTBEHHOM YPOBHE).



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

ONEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHUS 3/IEKTPMUYECKOrO 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 CONPOTMB/EHME BellecTBa. 3akoH Oma
Ana  yyacTka uenu. [locnegoBaTenlbHOe W napasinefibHoe  CoefuHeHue
NPOBOAHWNKOB.

Pabota ¥ MOLLHOCTb 3M1EKTPUYECKOrO TOKa. 3akoH J[hkoynsa—JleHua.
ANeKTPUYEeCKme Lenn n noTpeduTenn aneKTpMYecKon aHeprum B 6bITy. KopoTkoe
3aMblKaHMe.

MocTosiHHbIE ~ MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHuTHoe none. MarHUTHoe rnone 3em/M N €ro 3HauyeHue Ans XKU3HU Ha 3emne.
OnbIT  3Opctega. MarHuTHoe NOJe  3MEKTPUYEecKoro Toka. [puvmeHeHue
3/1IEKTPOMArHMTOB B TEXHUKE. [JeiCTB1E MarHUTHOIO NO/s Ha NPOBOAHUK C TOKOM.
AnekTpoaBuraresi MOCTOSHHOINO TOKa. McCnosb3oBaHWe 3neKTpogBuraTenieil B
TEXHUYECKMX YCTPOIMCTBAX M Ha TpaHCnopTe.

OnbITbl Papages. HAsneHNe 3NEKTPOMArHMTHON MHAYKUMK. TpaBnno JleHua.
AnekTporeHepartop. Cnocobbl nony4YeHus 3NIEKTPUYECKOM 3Heprun.
ANeKTPOCTaHLUMM Ha BO30OHOB/IAEMbIX UCTOUHNKAX IHEPT UK,

Jemoncmpayuu.

AneKTpusauma Tern.
[1Ba pofa aneKTpu4ecknx 3apsaoBs v B3aMMOAENCTBIE 3apsXKeHHbIX TeSl.
YCTPOWCTBO 1 [JeiCTBME 3/1EKTPOCKONA.
AnekTpocTaTnyeckas NHAYKUNA.
3aKOH COXpaHeHNs 3NIEKTPUYECKNX 3apsAL0B.
[MPOBOAHNKM U QNINEKTPUKN.
MogenvpoBaHue CUNOBbIX NIMHUIA 3N1EKTPUYECKOTO MOSIS.
MICTOYHMKM NOCTOSAHHOIO TOKa.
[eiicTBNA 31EKTPUYECKOTO TOKA.
. DNEKTPUYECKMIA TOK B XKNAKOCTM,
. [a30BbIi pa3pss.
. I3mepeHue cunbl Toka amnepMeTpoM.
. \3mepeHwme 3neKTpruyecKoro HanpsXXeHns BOSIbTMETPOM.
. PeocTar 1 marasmH conpoTuBeHNIA.
. B3aumopgeicTame NOCTOSAHHbIX MarHUTOB.
. MogenupoBaHne HeBO3MOXHOCTU pa3fieneHns nostocoB 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.

SnekTporeHepaTop NOCTOAHHOIO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITbl N0 HaGMOAEHMIO 3NEKTpM3aUMM  Ten WHAYKUMen wn npu
COMPUKOCHOBEHUN.

WNccnegosaHne  [eCTBUA  3MEKTPUYECKOrO MONAS HA MPOBOAHMKM U
AN3NEKTPUKN.

C60opKa 1 npoBepKa paboTbl 3/1EKTPUYECKOI LN NOCTOSHHOIO TOKa.
i3mepeHune 1 perynmpoBaHme Cusbl TOKa.

3mepeHve 1 perynnpoBaHne HamnpsXKeHus.

WccnegosaHne 3aBMCMMOCTU CU/bl TOKa, MAYLLEro 4epe3 pesncrtop, oT
COMNPOTMB/EHNS Pe3NCTOPa M HanNpsHXKeHNS Ha Pe3nNCTOpE.

OnbIThI, AEMOHCTpUpYHOLLME 3aBUCKMOCTb 3NEeKTPUYECKOIO
COMPOTUBNEHMA MPOBOAHMKA OT €ro [AAWHbl, MIOWaAM MornepeyHoro
CeyeHuns N maTepuana.

MpoBepka MpaBuaa CAOXEHWA HaMpsHXKEHWA NpW  NocnefoBaTe/lbHOM
COeIMHEHMM [1BYX PE3UCTOpPOB.

MpoBepka npaBuna AN CW/bl TOKa NPV nNapannensHOM COeAMHEHNN
Pe3nCTOPOB.

OnpeaeneHne paboTbl 3NEKTPUYECKOTO TOKA, MAYLLENO Yepes3 pesncTop.
OnpefeneHne MOLWHOCTM  3NEKTPMYECKOTO0 TOKa, BbIAENSEMON Ha
pesncTope.

WccnepoBaHme 3aBUCMMOCTU CUbl TOKa, MAYLLErO Yepe3 Namroyky, OT
HarpsXKeHUs Ha Hei.

OnpepeneHve KI14 HarpesaTens.

ccnepoBaHye MarHUTHOIO B3aMO/AENCTBMS MOCTOSAHHBIX MarHMTOB.
N3yyeHne MarHMTHOrO MOAS  MNOCTOSHHbIX ~ MarHUTOB  MpU  UX
06beUHEHVN N pa3feneHnn.

VccnepoBaHve AeNCTBUS 3NEKTPUYECKOr0 TOKa Ha MarHUTHYHO CTPESKY.



17. ONbITbl, AEMOHCTPUPYIOLIME  3aBUCUMOCTb  CW/bl  B3aMMOLENCTBUA
KaTyWKM C TOKOM M MarHuTa OT CW/bl TOKa WM HanpaBleHWa TOKa B
KaTyLLKe.

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

19. KOoHCTpyunpoBaHve 1 n3ydeHue paboTbl 3/1IEKTPOABUTaTENS.

20. MI3mepeHmne KT/, aneKTpoaBuraTesisHoM YCTaHOBKW.

21. ONbITbl MO WCC/EA0BAHUIO SBMEHUSA 3NIEKTPOMArHUTHOM  UHAYKUNN:
NccnefoBaHMe W3MEHEHWA 3HAYeHUS U HanpasfieHUs WHLYKUMOHHOIO
TOKa.

9 KJIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

MexaHnyeckoe [ABWKeHue. MartepmanbHad Toyka. Cuctema OTCYETA.
OTHOCUTENbHOCTb MEXaHUYecKoro [ABVKeHWs. PaBHOMepHOe MPSAMOIMHEHOe
ABWKeHWe. HepaBHOMepHOe MpamMonvHeinHoe apmkeHne. CpedHsAs U MrHOBEHHas
CKOPOCTb Tena Npu HepaBHOMEPHOM [BUXKEHUN.

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

PaBHOMepHOe ABWXKEHME MO OKPY>XHOCTW. lepuog 1 yactoTa obpaleHus.
JnHeliHaa 1 yrnosas CKOPOCTU. LIeHTpOCTpeMUTENIbHOE YCKOPEHNE.

MepBblii 3aKOH HbloTOHa. BTOpoit 3akoH HbtoTOHa. TpeTuid 3akoH HbloTOHa.
MpuHUMN cynepnosnumm cun.

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

Cvna TSXKeCTM M 3aKOH BCEMWPHOrO TATOTEHWA. YCKOpeHWe CBOOGOAHOrO
nageHnsa. [swmxeHne nnaHeT BOKpyr ConHua. lNepBasd KOCMUYECKad CKOPOCTh.
HeBecoMOCTb 1 Neperpysku.

PaBHOBeCWe MaTepuasibHOM TOYKK. ABCONOTHO TBEPAOe Teno. PaBHOBecue
TBEPAOro Tesa C 3aKpenEHHOM 0Cbto BpaweHNs. MOMEHT cuibl. LIEHTP TSXXeCTW.

mnynsc Tena. MIameHeHne nmnynsca. VIMNynbC cunbl. 3aKOH COXpaHeHUs
nMnynbca. PeakTVBHOE ABMKEHME.

MexaHunyeckasd paboTta M MOLLHOCTb. PaboTa cui TSHKeCTW, Ynpyroctu,
TpeHus. CBA3b 3Heprumn u paboTobl. MNoTeHynanbHaa aHeprua Tena, NoAHATOro Hag,
MOBEPXHOCTLIO 3eM/In. MOTeHLMaNbHas 3HEPrUs CXAToM NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKON 3HEpPrMmn. 3aKOH COXPaHEHUsi MeXaHW4eCcKoi
3Hepruu.

Hemoncmpayuu.

1. HabnogeHne mMexaHN4eCKoro ABMXEHMSA Tefla OTHOCUTENbHO PasHbIX Ten

OTCYéTa.
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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 YCKOPEHNA MPAMOIMHENHOTO ABVKEHUS.
WccnepoBaHve Npr3HaKoB paBHOYCKOPEHHOTO ABUKEHNS.

HabntofeHne aBKeHNS Tena no OKPYXXHOCTU.

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

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

HabnofeHne paBeHCTBa CUM MPU B3aUMOAECTBMN Te.

13meHeHMe Beca Tesia Npu YCKOPEHHOM [ABVXKEHUN.

Mepegaya MMNybca NpU B3aMMOLENCTBUN Terl.

Mpeobpa3oBaHNsA 3HEPT N NMPY B3aUMOAENCTBUM Te.

CoxpaHeHWe Mnynbca Npy Heynpyrom B3auMogencTeumm,

CoxpaHeHWe nMnynbca npy abCcotoTHO YNPYrom B3anMoAenCTBUN.
HabnofeHne peakTUBHOIO ABMXXEHWS.

CoxpaHeHne MexaHNU4ecKom aHeprum npu cBO60LHOM NajeHun.
CoxpaHeHWe MexaHNYeCKOW 3Heprumn npu ABYKEHUW Tena nog, AencTBrem

MPYXXWHbI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHCTpynpoBaHue TpakTa A8 pa3roHa WM [a/ibHeiLlero paBHOMEpPHOro
[BVKEHUS LLIAPUKa NN TENTEXKN.

OnpefeneHne cpefHert CKOPOCTU CKOJMbXEHUSA GpycKa WAW [LBUMKEHUS
LLIaprKa NO HaKMOHHOM MN/I0CKOCTH.

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

WccnepoBaHve 3aBUCUMMOCTU MYTW OT BPEMEHW MPU PaBHOYCKOPEHHOM
ABWXEHMWN 6e3 Ha4albHO CKOPOCT!.

[MpoBepka runoTesbl: €CAM MNPU  PaBHOYCKOPEHHOM [BMXXKeHUM 6e3
Haya/IbHOM CKOPOCTM MYTU OTHOCATCA KakK pPsif HEYETHbIX u4ucen, TO
COOTBETCTBYHOLLME NPOMEXYTKMN BPEMEHMN OAMHAKOBBI.

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

OnpegeneHvie KOapUUMeHTa TPEHNA CKOMbXEHWS.

OnpegeneHmne XECTKOCTU NPYXXUHBI.

OnpepeneHve paboTbl CUbl TPEHUA NPV PABHOMEPHOM [BMXXEHUMN Tena
M0 FOPU30HTA/ILHOM NMOBEPXHOCTM.



10. OnpeneneHe paboTbl CWMbl  YNPYroctTm npu noabéme rpysa cC

1NCMONb30BaHNEM HEMOABVXXHOIO U MNOABMKHOI0 6/10KOB.

11. MI3y4eHne 3aKOHa COXPaHEHUSA SHEPTUN.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

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

3atyxawoume  KonebaHws.  BbIHY)XXAeHHble — KonebaHus.  Pe3oHaHC.
MexaHunyeckne BOMHbl. CBOWCTBA MeXaHWYeCKMX BOMH. [1pofdofibHble W
nonepeyHble BOMHbI.  [/IMHA BOMIHbI W CKOPOCTb €& pacnpoCTpaHeHus.
MexaH14YecKre BOSHbI B TBEPAOM Tefe, CENCMUYECKIE BOSHBI.

3BYK. 'POMKOCTb 3BYKa M BbiCcOTa TOHa. OTpaXkeHue 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 NPoAo/bHbIX 1 MONEPEYHbIX BOMH (Ha MOAenn).
HabntogeHve 3aB1UCUMOCTU BbICOTbI 3ByKa OT YacTOTblI.
AKYCTUYECKNIA PE30HaHC.
Jlabopamopnvie pabomul u onvimaol.
1. OnpefeneHve 4acTtoTbl M nepuoda KonebaHWn  MaTeMaTU4ecKoro
MasiTHMKa.

2. OnpefeneHue 4acToTbl U Nepuoda KonebaHmin NPY>XXMHHOIO MasiTHUKA.

3. WccnenoBaHue 3aBMCUMOCTM Nepuoja KonebaHuin NoABeLleHHOro K HATK

rpysa oT A/IMHbI HATHK,
4. WccnepgoBaHue 3aBUCUMOCTY Nepuoda KonebaHuin Npy>KMHHOIO MasiTHMKa
OT Macchl rpysa.

5. [lpoBepKa He3aBUCMMOCTU nepuofda KonebaHuin rpysa, NOABELUEHHOIO K
HWUTW, OT Macchl rpysa.

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

7. V13MepeHmne yCKopeHns CBOGOAHOI0 NageHus.

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

JNeKTpoMarHUTHoe  Mone.  ONeKTPOMarHUTHble  BOMHbL.  CBOMCTBA
3N1EKTPOMArHMUTHbIX BOJSIH. LLkana 31eKTpOMarHUTHbLIX BOJH. lIcnofib3oBaHue
3NEKTPOMArHUTHbIX BOMH /1 COTOBOW CBA3MN.
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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. W3yyeHne CBOWCTB 3M1EKTPOMArHUTHLIX BO/H C MOMOLLbIO MOOGM/ILHOMO

TeneoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

NlyyeBas  mopmenb  ceeta.  McTouHuMkn  cBeTa.  [psamonuHeriHoe
pacnpocTpaHeHune ceeTa. 3atmeHus CosnHua u JlyHel. OTpaxkeHue cseTa. INockoe
3epKasio. 3aKOH OTpaXKeHus CBeTa.

lNpenomneHne cBeTa. 3aKOH npenoMneHna cBeTa. [10/IHOE BHYTpPEHHee
OTpaXeHne cBeTa. lIcnonb3oBaHWe MOMHOMO BHYTPEHHEr0 OTPaXEHWS B
ONTUYECKNX CBETOBO/AX.

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

Pa3noxeHne 6enoro ceeta B crekTtp. OnbiTbl HbtoTOHa. CnoXkeHue
CMEKTPa/ibHbIX LIBETOB. [Mcnepcus ceeTa.

Hemoncmpauuu.

MpAMOIMHeHOe pacnpoCcTpaHeHne CBeTa.

OTpaxeHue cBeTa.

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

MMpenomneHue ceeTa.

ONTUYECKWNiA CBETOBOL,

Xof ny4en B COOMPatOLLLE TMH3E.

Xo[ ny4en B paccenBatoLLEeit NNH3e.

[MonyyeHme N306paXKEHNIA C MOMOLLbHO JINH3.

MpuHUMN aercTBMA hoToannapaTa, MAKPOCKOMA U Teneckona.

10. Mopgens rnasa.

11. Pa3noxkeHue 6e10ro ceeta B CMeKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. VccnepoBaHve 3aBMCMMOCTM Yria OTPaXKeHWs CBETOBOrO Jiyya OT Yria
nageHus.

2. VI3yuyeHne xapakTepucTUK N306paxkeHns NpeameTa B N0CKOM 3epKasie.

3. VccnepoBaHue 3aBUCMMOCTM Yr/ia NPeNoMIEHNS CBETOBOIO Nlyya OT yrna
NafeHNs Ha rpaHunLIe «BO3AYyX—CTEK/O».
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4. Tlony4yeHne M306paXKeHNIA C NOMOLLbHO COBMPatOLLIEN NINH3bI.
OnpepeneHve (hOKYCHOro pacCTOAHMSA U ONTUYECKOW CUJIbl COBMpatoLLeit
JINH3bI.

6. OnNbITbl MO Pa3fioXXeHW0 6eoro ceeta B CNEKTP.

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

Pasznen 12. KBaHTOBbBIE SIBJICHHS.

OnbITbl Pesepdopaa v nnaHetapHad mogenb atoma. Mogenb atoma bopa.
McnyckaHre n nornoLleHre ceeta aTOMOM. KBaHTbl. JIMHeYaTble CNEKTPbI.

PafnoakTMBHOCTb. Anb(a-, 6eTa- 1 ramma-un3ny4veHus. CTpoeHne aTOMHOrO
aapa. HyknoHHad Mopenb atoMHOro fgpa. lM3otonbl.  PaAMOaKTUBHbIE
npespaweHuns. MNepuog nonypacnaga aTOMHbIX A4ep.

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. [encTBma pagmMoakTUBHBIX W3/YYEHUIA Ha >KMBble
OpraHn3Mbl.

Jemoncmpayuu.

1. CneKTpbl U3N1YyYEHUSA U NOTOLLEHNS.

2. CneKTpbl pasNIMyHbIX rasos.

3. CnekTtp Bogoposa.

4. HabniofeHve TpeKoB 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. WccnefoBaHne TPEKOB: M3MEPEHME 3HEPrun Yyactuubl MO TOPMO3HOMY

nyTn (no dotorpadusm).

3. M3mepeHune pagnmoakTMBHOIO (hoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[MoBTOPUTENBHO--06006LLAIOLLMIA MOAYb MPeAHA3HAYeH A1 cUcTeMaTn3aLmm
n  0000LleHNs  MPeAMETHOrO  COAepXaHus UM OonblTa  AeATeNIbHOCTH,
MPUOBPETEHHOIO NPY NU3YYEHUN BCEro Kypca PU3NKK, a Takke A/19 NMOATOTOBKM K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHYy MO (u3nKe A1a 06yyaroLmxcs,
BbIGpaBLUMX 3TOT YYEOHbI NpegMeT.

[Mpy M3yYeHUn JaHHOro MOAYNs peasin3yroTcsa U CUCTEMATU3NPYIOTCA BUAbI
[eATeNlbHOCTK, HA OCHOBE KOTOPbIX 06ecreymBaeTca LOCTVMDKEHME NMPeAMETHbIX U
MeTanpeaMeTHbIX  MJIaHUPYeMblX — pe3ynbTatoB  00y4yeHus,  qopmupyeTcs
eCTeCTBEHHOHay4Haa rpaMOTHOCTb: OCBOEHME Hay4HbIX MeTOA0B MCCef0BaHNS



SIBNEHUA NpUPOAbl U TEXHUKW, OBMAfEHNE YMEHUSIMU O6BSCHATb (PU3NYECcKUe
SIBNEHMS, NPUMEHSs MOMyYeHHble 3HaHWS, pelaTb 3aJayn, B TOM 4ucne
KaueCTBEHHbIE W 3KCMEPUMEHTASbHbIE.

MpUHUMNMaNbHO AeATeNbHOCTHBIV XapakTep [aHHOro pasfena peannsyetcs
3a CYET TOro, 4TOo ObyvarolMecs BbIMOMNHSIOT 3afaHNs, B KOTOPbIX UM
npegaraeTcs:

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

MCMNONb30BaTh Hay4Hble METO/bI UCCNEA0BAHMS (U3NYECKUX SBNEHWIA, B TOM
ymucne Ans NPOBEPKM FMMNOTE3 U NONYyUYeHNs TEOPETUYECKIMX BbIBO/OB,;

0OBACHATb Hay4yHble OCHOBbI Hanboniee BaXKHbIX AOCTUXKEHWIA COBPEMEHHbIX
TEXHOMOMUiA, HanpyMep, NPaKTUYECKOro UCMO/b30BaHMS Pa3INUHbIX UCTOYHNKOB
3HEepPruM Ha OCHOBE 3aKOHa MPEeBpPaLLIEHNS U COXPaHEHMS BCEX M3BECTHbIX BWIOB
3Heprum.



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

N3yyeHne Gpunsnkn Ha ypoBHe OCHOBHOIO 006LLero obpasoBaHus Hanpas/eHO

Ha JOCTUXXEHWE IMYHOCTHBIX, MeTanpPeAMETHbIX U NPeAMETHbIX 06pa30BaTe/bHbIX
pe3y/bTaToB.

B pesynbTaTte n3yyeHns (PU3NKM Ha YPOBHE OCHOBHOIO 06Llero obpasoBaHms

y obyuyarouierocs 6yayt copmMmpoBaHbl creaytoume MMYHOCTHbIE pe3y/bTaTbl B
4acTu:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— NPOSiBNEHMe UHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHUKO POCCUIACKON
(hM3MYECKOI HayKM;

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

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— FOTOBHOCTb K aKTMBHOMY Y4acTMIO B 006CYXXAEHUW 0OLLECTBEHHO 3HAYMMbIX
N 3TUYECKMX Mpo6/eM, CBA3AHHbIX C  MPAKTUYECKMM  NPUMEHEHWEM
OOCTUXKEHWNIA (DU3NKN;

— O0CO3HaHWE BaXHOCTU MOPasIbHO--3TUYECKUX MNPUHLUUMNOB B [AeATENbHOCTU
YYEHOrO;

3) 3cTeTHYeCKOro BOCTIMTAHMS:

— BOCMNPUATHE 3CTETUYECKMX KauyeCTB (PU3NYECKOW HayKun: eé rapMOHWUYHOIO
MOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, TAKOHWYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

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

— pasBuTne HayLIHOIZ Nt0603HATENBHOCTH, NHTEPECa K I/ICCJ'IG,D,OB&TEI'IbCKOVI
LeATeNIbHOCTN;

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— O0CO3HaHune UEeHHOCTU 6e3onacHoro o6pa3a XNU3HN B COBPEMEHHOM
TEXHOMOrMYECKOM MWpe, BaXKHOCTM npaBui  6e30nacHOro noBefeHns Ha
TpaHCMNopTe, Ha Aoporax, C 3/1eKTPUYECKUM W TEN0BbIM 000pYA0BaHNEM B
AOMALLHUX YCNOBUAX;

— C(hOPMMPOBAHHOCTL HaBblKa pediiekcun, MpU3HaHWe CBOEero npasa Ha
OLLUMOKY 1 TaKoro e npasa y [ApYyroro Ye/ioBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— aKTMBHOe Yy4yaCTMe B pelleHMM MpaKTUYecKmx 3afgad (B paMkax Cembw,
o6pa3oBaTe/IbHOM  OpraHM3auMu, ropoga, Kpasl) TEeXHOMOTMYECKOA 1



couManbHOM HanpaefEHHOCTU, TPebyoWmMX B TOM uuUCie 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)Karolleil cpefibl, MNAaHMPOBaHMUA MOCTYMKOB W OLEHKN WX
BO3MOXHbIX MOCNEACTBUN A/ OKPY>KatOLLEN cpeapbl;

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

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeasl:

e — TOTPEOGHOCTb BO B3aMMOAEWCTBUM MPW  BbIMOSIHEHWM WUCCNEA0BaHNA W
NPOEKTOB (hM3MYECKON HamnpPaBNeHHOCTU, OTKPbLITOCTb OMbITY W 3HAHWUAM
ApYyTnx;

e — TIOBbILLEHNE YPOBHA CBOEM KOMMETEHTHOCTU 4epe3 MNPaKTUYECKYHD
NesTeNIbHOCTb;

e — NOTPEBGHOCTL B POPMMPOBAHMMN HOBbIX 3HAHWIA, B TOM Yunce (hopMyInMpoBaThb
naen, NOHATUS, T’MNOTe3bl 0 PUNYECKMX 00BEKTAX U ABEHUAX;

e — OCO3HaHWe AePUUMTOB COBCTBEHHbIX 3HAHWIA N KOMMETEHTHOCTEN B 061aCTy
OU3NKK;

e — MJIAHMPOBaHWE CBOEro Pa3BUTUS B MPUOBPETEHUM 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 NOCNEACTBUIA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTate OCBOEHWA Mporpammbl MO (PU3MKE Ha YPOBHE OCHOBHOIO
06LLero obpasoBaHns y obyyaroLlerocs 6yayT cpopMMpoBaHbl MeTanpeIMeTHbIe
pe3yJbTaThl, BK/HOYAKOLLME NO3HaBaTe/IbHbIE YHNBEPCa/IbHbIE YYeOHble AeNCTBUS,
KOMMYHVKaTMBHble  YHMBepCa/ibHble  Y4YeOHble  [JeNCTBUA,  PerynsTvBHbIE
YHUBepcasibHble Y4ebHble AeACTBMS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



eBbISIBNATb M XapaKTepu3oBaTb CYLLECTBEHHblE MPU3HAKM OOLEKTOB
(ABNeHNI);

e yYCTaHaBNMBATb CYLLECTBEHHbIA MPU3HAK KiacCuguKaumm, OCHOBaHUA [/
00006LeHNA N CpaBHEHUS;

¢ BbISIB/IATL 3aKOHOMEPHOCTM M MPOTUBOPEYUMS B pacCMaTpuBaeMbIX (hakTax,
AAaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABMIEHUAM;

¢ BbISIBNIATb  MPUYMHHO--C/IEACTBEHHbIE CBA3N MPU U3YYEHUU (IU3NYECKUNX
ABNEHWIA 1 NPOLECCOB, AenaTb BbIBOAbI C UCMNOMb30BaHNEM [AeAYKTUBHbIX
N MHAYKTUBHBIX YMO3aK/OUYeHWI, BblABUraTb r1MnoTesbl O B3aMMOCBA3AX
(PM3NYECKUX BESINYMH;

 CAMOCTOATE/IbHO BbIOUPATL CMOCO6 peLleHnst y4ebHOM (hr3nyecKor 3agayum
(cpaBHeHME HECKONIbKMX BapuvaHTOB peLleHWs, Bbl6op Hawborsee
MOAXOAALLEr0 C YYETOM CaMOCTOATE/IbHO BblAENEHHbIX KpUTEpPUEB).

ba3oBble uccienoBaTeJbCKue AeiCTBUS:

« ICNO/b30BaTh BOMPOCHI KakK NUCCNef0BaTe/lbCKNA MIHCTPYMEHT MO3HAHUS;

«MPOBOAWTL MO CAMOCTOATE/IbHO COCTaB/IEHHOMY MiaHy OMbIT, HEC/TOXKHbIN
(M3MYECKUIA  3KCMEPUMEHT, HebOMbLLOe WUCCNefoBaHNe (PU3MYECKOro
ABNEHMS;

eOLlEHMBATb Ha  MPUMEHMMOCTb W [JOCTOBEPHOCTb  MH(hOpMaLMIO,
MO/lYYEHHYO B XOA€ UCCMeA0BaHNA NN 3KCNEPUMEHTA;

« CAMOCTOATENbHO (hOPMYNMpPOBaTh 0600LLEHNA U BbIBOALI MO pe3ynbTaram
NpoBeAEHHOro HabNKOAEHNA, OMbITa, UCCNefoBaHuS;

«MIPOrHO3MPOBaTb  BO3MOXHOE  AasibHelllee  pasBUTUE  (PU3NYECKUX
MPOLLECCOB, a TaKkXKe BblABUIaTb NPEeANOIOXKeHUS 06 UX Pa3BUTUUN B HOBbIX
YCNOBUAX N KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHATL Pa3/INYHble METOAbI, MHCTPYMEHTbI M 3anpocbl Mpy Noucke u
0T60pe MHMOPMaLUN WM [AaHHLIX C YYETOM MPESIOKEHHOW Y4ebHOM
(hM3nyecKoi 3apaun;

e AHANIN3MPOBATb, CUCTEMATU3NPOBATL U WHTEPMPETMPOBaTL WMHHOPMALMIO
pa3NYHbIX BULOB 1 (hOpM NPeACTaBNeHWS;

¢ CAMOCTOSITE/IbHO ~ BbIGMPaTb  ONTUMaSIbHYHO  (DOPMY  MpPeAcTaBieHus
NH(OpMaLMN 1 UNNKOCTPMPOBATL  PeLlaemMble  334ayvu  HeC0XHbIMM
cXemamu, avarpaMmmamm, MHOM rpafuKom N Nx KOMGMHaL MMM,

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

eB X0fe 006CY)XAeHMsi y4yeOHOro maTepuana, pe3ynbTaTOB /1ab0OPaTOPHBIX
paboT 1 NPOEKTOB 3aAaBaTb BOMPOCHI MO CYLLECTBY 006CY>KAaeMO TEMbI 1
BbICKa3blBaTb MAEW, HaueNeHHble Ha peLleHve 3afadn U NojdepykaHue
bnaroxenaresibHOCTU 00LLEHUS;



« COMOCTaB/IATb CBOW CYXKEHWUSA C CY)XXKAEHMSAMU APYrnX y4aCTHUKOB Auasnora,
06Hapy>XMBaTb pasnumne 1 CXOACTBO MO3ULNIA;

o BblpaXKaTb CBOKO TOUKY 3PEHUSA B YCTHbIX Y MUCbMEHHbIX TEKCTAX;

¢ MNY6/IMYHO MPeACTaBNATb Pe3ysnbTaTbl BbIMNOJHEHHOIO (PUM3NYECKOro OnbiTa
(3KcnepuMmeHTa, UccnefoBaHNs, NPOeKTa);

o MOHMMATL N UCNOJIb30BaTh MPenMyLLecTBa KOMaHAHON U VHAWBUAYaIbHON
paboTbl MPU PeLeHN KOHKPETHOW (DM3NYECKO NPOG/IEMBI;

o IPVHUMATb Lie/IN COBMECTHOM AeATe/IbHOCTW, OPraHn30BbIBaThb AeCTBUA M0
eé [OCTVMXKEHMWIO: pacrpefensTs ponu, 06CyKaaTb MPOLEecChl K
pe3ynbTaTbl COBMECTHOM paboTbl, 0606LaTb MHEHNS HECKO/IbKUX NIHOAEN;

¢ BbIMO/IHATbL CBOKO 4acTb PaboTbl, AOCTUrasd KayeCTBEHHOro pesynbrara rno
CBOEMY HamnpaB/eHU0 W KOOPAMHMPYS CBOM [ENCTBUA C  ApYrMMM
UsieHaMV KOMaH/bl;

 OLIEHMBATb KayeCTBO CBOEro BK/aja B OOLMIA MPOAYKT MO KpUTEpPUsM,
CamMOCTOATE/IbHO CHOPMYMPOBAHHBLIM YYaCTHUKaMV B3aMOAENCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

* BbISIB/IATH MPOG/IEMbI B XKM3HEHHbIX M YUYeOHbIX CUTYaUmMsX, Tpedyowmx ans
peLLeHns (PU3NYECKNX 3HaHWI;

¢ OPMEHTMPOBATLCA B Pa3/IMUHbIX  MOAXOAaX  MPUHATUA  peLleHunit
(MHOMBMAYaNbHOE, MPUHATWE PELUEHMs B TPYNMe, MPUHATAE PeLLeHWiA
rpynnown);

 CAMOCTOSITE/IbHO COCTaB/IATL a/IFOPUTM peLleHnst (PU3NYECKON 3adadumn uam
MnaHa WCCnefoBaHMsi C YYETOM MMEIOLMXCA PECYpPCOB M COBCTBEHHbIX
BO3MOXHOCTEW, apryMeHTMPOBaTh NpeAnaraemMble BapuaHTbl PELLEHWIA;

o leNaTh BbIOOP 1 6paTb OTBETCTBEHHOCTL 3a PELLEHME.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

o JaBaTb afleKBaTHYIO OLIEHKY CMTyauuu 1 npegsarats niaH eé N3MeHeHus;

¢ 00BACHATL  MPUUUHBI  AOCTMXKEHWA  (HEeLOCTVMIKEHWUs))  pe3y/bTaToB
[eaTeNbHOCTN, AaBaTb OLEHKY MPUOBPETEHHOMY OrbITY;

¢ BHOCUTb KOPPEKTMBbI B [eATE/IbHOCTb (B TOM 4YuCNe B XOf BbINO/HEHWS
(JM3MYECKOr0  UCCMef0BaHUA  WAM  TMPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENLCTB, W3MEHMBLUMXCS CUTYaUWA, YCTaHOB/MIEHHbIX OLUMOOK,
BO3HMKLUMX TPYAHOCTEN;

o OLIEHMBATb COOTBETCTBME pe3y/nbTara Liesiv 1 YCNOBUAM;

« CTaBWTb CeOA Ha MeCTO ApYroro YesioBeka B Xofe crnopa nunmn AUCKYCcCum Ha
Hay4HY0 TeMy, MOHMMaTb MOTVBbI, HAMEPEHUS N NOTUKY APYroro;



« NPU3HABATbL CBOE NPaBO Ha OLLUMOKY NPU pelleHnn hrn3nYecknx 3afad unm B
YTBEPXKAEHMSX HA Hay4YHble TeMbI 1 TAKOe Xe NpaBo APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K KOHUY 06y4eHuns B 7 kiaacce NpeaMeTHbIe pe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

¢ ICMNO/Ib30BaTb MOHATUSA: (BU3NYECKME N XUMUYECKWE ABNEHUS, HabNoaeHe,
3KCMEepPUMEHT, MOfe/b, TUNoTes3a, eAuHNLbl PU3NYECKNX BEIMYMH, aTOM,
MOJSIEKY/fia, arperatHble COCTOSHWSA  BellecTBa (TBEpPLOe, KWAKOE,
razoobpasHoe), MmexaHn4ecKoe ABuxeHne (paBHOMEPHOE, HepaBHOMEPHOE,
MPAMOJSIMHEHOE), TPaeKTopWUs, paBHOLENCTBYOLWAA cuna, AedopmMauns
(ynpyrasi, nnactuyeckas), HeBeCOMOCTb, COOOLLAOLLMECs COCYabI;

e pa3nnyaThb ABMeHUS (AMdy3uns, TennoBOe [ABMXKEHME 4acTWL, BeLLecTBa,
pPaBHOMEPHOE  [BWKEHWe, HepaBHOMEPHOE  [ABWDKEHWe,  MHepuus,
B3aMMO/ENCTBME Tes, paBHOBeCME TBEPABLIX Ten C 3aKpenéHHOM OCbio
BpallleHns, nepefava [AaBfeHUs TBEPAbIMUA Tenamu, XXUAKOCTAMU 1
rasamy, atmocepHoe [aBneHve, MnaBaHWe Tes, MNpeBpaLleHus
MeXaHWYeCcKOM 3Heprum) rno ONUCaHUK0 MUX XapaKTepHbIX CBOMNCTB U Ha
OCHOBE OMbITOB, JEMOHCTPUPYHIOLLMX AaHHOE (DU3NYECKOE SB/IEHUE;

epacnosHaBaTb  NPOSABMIEHWE  WM3YYEHHbIX  (PU3NYECKUX  ABMEHUA B
OKpY>XatoLem Mupe, B TOM 4YuCne (PU3NYECKME SBMIEHUS B MPUPOLE:
npumepbl ABMXKEHUA C Pa3/fIMYHbIMU CKOPOCTAMM B XKMBOW U HEXMBOW
npupoge, [encTBMe CWNbl TPEHUSA B MNPUPOLE W TEXHWUKe, B/USHUE
aTMOC(EPHOr0 AaBfieHNs Ha YXMBOW OpraHun3Mm, nnasaHue pblo, pblyarn B
Tenle YeNoBeKa, NPW 3TOM NepeBoAUTb NPaKTUYECKYIO 3afady B yYebHy!to,
BblAeNIATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKM) QN3NYECKMX ABNEHNI;

* ONNCbIBaTb M3yYeHHble CBONCTBA TeN U (PU3NYECKUE ABMIEHUS, UCMOSb3YA
(m3nyeckne BenMUMHbI (Macca, 06bEM, MIOTHOCTb BELLECTBA, BPEMS,
MyTb, CKOPOCTb, CPEAHSAA CKOPOCTb, CWMa YNpPYyrocTu, cunia TSHXKeCTuH, Bec
Tena, cwna TPeHWs, pfasneHne (TBEPLOrO Tena, >KWMAKOCTW, rasa),
BbITa/IKMBatOLWWast cuna, MexaHuyeckas paboTa, MOLWHOCTb, M1e40 CW/bl,
MOMEHT  CW/bl,  KO3(DMULMEHT MNONE3HOr0 [AeWCTBUS  MeXaHW3MOB,
KWHeTMYecKas 1 MNOoTeHUMaibHas 3HEeprus), npu OnucaHWyM MpaBuIbHO
TpakToBaTb  (DU3NYECKMI  CMbICST  UCMOMb3YEMbIX  BENMYMH,  UX
0603HayYeHNs N eauHULUbI PU3NYECKMX BENIMUYUH, HaXOAUTb (hOpMYIbl,
CBSI3blBAOLLME AAaHHYIO (PU3NYECKYHO BENYMHY C APYTMMU BENUYUHAMMU,
CTPOUTb rpafuKN N3yYeHHbIX 3aBUCUMOCTEN (IU3NYECKNX BESTMUNH;

o XapaKTepun3oBaTb CBOWCTBA Ten, (M3NYECKME SABMEHUS W NPOLECCHI,
MCNONb3ys NpaBuna CNOXeHUs cun (BAOMb OAHOW MPSMONA), 3aKoH [MyKa,



3aKOH [Mackans, 3akoH Apxumefa, NpaBuio paBHoBecus pblvara (6/10Ka),
«30/10TOe MpPaBWIO» MEeXaHWKW, 3aKOH COXPaHeHWs MexaHWU4YecKou
3Hepruu, npyv 3TOM [aBaTb C/IOBECHYHD (DOPMY/IMPOBKY 3aKOHa MU
3anmncbiBaTh ero MaTemMaTnyecKoe BbIpaXKeHue;

¢ 00BACHATL (IU3NYECKME ABMIEHNS, NPOLIECCHI U CBOWCTBA Te/, B TOM YUC/ie U
B KOHTEKCTE CUTyauuin NpakTUKO-OPVMEHTMPOBAHHOIO  XapakTtepa:
BbISBNATb MPUYMHHO--C/IEACTBEHHbIE CBSA3W, CTPOUTb 0OBACHEHME U3 1-2
NOTMYECKMX LLIAroB C OMOPO Ha 1-2 M3Y4YeHHbIX CBOWCTBA (DU3NYECKMX
ABNEHWI, (PU3NYECKNX 3aKOHA U 3aKOHOMEPHOCTY;

e PeLLaTh pacy&THbIE 3afa4m B 1-2 AeCTBUSA, MCNONb3YS 3aKOHbI 1 hOPMY/ibl,
CBA3blBalOLLME (PU3NYECKME BeMUMHBI: HAa OCHOBE aHaiu3a YcC/oBuS
3afja4yn  3anncbiBaTb KpaTKOe YCMOBME, MOACTaBNATb  (hM3MYECKMe
Be/IMUMHbI B (POPMY/Ibl U MPOBOAWUTL PaCYéTbl, HaXOAUTb CrpaBOYHbIe
[aHHble, He06XoAVMble ANA pelleHns 3a4ad, OLeHMBaTb PeasIMCTUUYHOCTb
Moly4YeHHOW (PU3NYECKOIN BESIMUMHDI;

epacrnosHaBaTb MNPOGMEMbl, KOTOPble MOXHO pewunTb Mpu  MOMOLLM
(hM3MYeCKNX MEeTOLO0B, B ONUCaHUM UCCNef0BaHNA BblAeNsATb MPOBEPSEMOe
NpeanosiokeHne  (runoTesy),  pasiMuyatb M MHTEPNpPeTUpoBaThb
MOJlyYeHHbIW pe3ynbTaT, HaxoauTb OWWMOKM B XOfe OnblTa, Aenatb
BbIBOZbI M0 €ro pesy/ibTaram;

« MPOBOANTbL OMbITbI MO HAGMOAEHNIO PUNYECKMX ABMEHNIA NN (IN3NYECKNX
CBOICTB Ten: (POpMyNMpoBaTh MpoBepseMble MPeAMnosioKeHNs, cobmpatb
YCTaHOBKY M3 MPeAoXeHHOro 060pyA0BaHuUs, 3anuncbiBaTb X0[ OMbiTa U
(hopMyNMpPOoBaThb BbIBObI;

« BbIMO/HATL NPAMbIE M3MEPEHUSA PacCTOAHMS, BPEMEHWN, MaccChl Tena, 06bEMa,
CUbl U TemnepaTtypbl C WCMOMb30BaHWEM aHaNoroBbIX W LUGPOBbLIX
NpubopoB, 3anucbiBaTb MOKa3aHUA nNpU6GOPoB C Y4YETOM  3afaHHOW
abCO/MOTHOM NOrPEeLUHOCTU U3MEPEHUIA;

« MPOBOAUTL UCCNefOBaHME 3aBUCUMOCTU OAHOW (PU3NYECKOA BEIMUYUHBLI OT
APYroin ¢ WCMofib30BaHMEM MPAMbIX W3MEPEHUn (3aBUCUMOCTU MYTU
PaBHOMEPHO ABWXYLLErocs Tefa OT BPEMEHW [BVMXKEHWUA Tena, CWibl
TPEHNSA CKOJIbXXEHNSA OT Beca Tesa, kayecTBa 06paboTKM MOBEPXHOCTEN Te/l
1 HE3aBUCKMMOCTM CUJIbl TPEHWSA OT M/IOWaAmM COMPUKOCHOBEHWS Tefl, CUSIbI
YAPYroctTu OT YANMHEHMS NPY)>XKUHbI, BbITa/IKMBAOLWEA CU/Ibl OT 06bEMA
MOrpy>XEHHON YacTu Tena U OT NJIOTHOCTU XWUAKOCTU, eé He3aBUCUMOCTH
OT MNOTHOCTMW TeNa, OT rNy6uHbI, Ha KOTOPYH MOrPYXXeHO Teno, YCNoBuWiA
NnaBaHUs Ten, YCMOBWIA paBHOBECUS pblyara 1 6/10KOB), y4acTBOBaTb B
MNaHWpPoBaHMN  y4yebHOro MCCrefoBaHUs, cobupatb YCTAHOBKY W
BbIMNOMIHATL W3MEPEHUs, cneays MNpeanoXeHHOMY MnaHy, (MKCMPOBaTb



pe3ynbTaTtbl MOMYYEHHON 3aBUCMMOCTU (PU3NYECKMX BENNYUH B BUAE
Mpes/IoKeHHbIX Tabnuy 1 rpagukos, fenatb BbiBOAbI MO pesy/ibTaTam
NCCNefoBaHNs;

¢ MPOBOANTL  KOCBEHHbIE U3MEPEHUA (PU3NYECKMX BeNNYUH  (NJIOTHOCTD
BellecTBa >KMAKOCTM W TBEPLOrO Tena, Cuna TPEeHUS CKOMbXXeHus,
[aBfieHVe  BO3fyXa, BblTA/KMBAOWEAA CWMa, [OEMCTBYHOLWAA  Ha
MOrpy>kEHHOE B >KMUAKOCTb Teno, KO3((ULMEHT MOME3HOr0 AelCTBUA
MPOCTbIX MEeXaHWU3MOB), Cfeays MPeAsIOKEHHON WHCTPYKUUW:  NpK
BbIMO/IHEHUW WM3MepPeHUin cobupaTb 3KCMEPUMEHTa/IbHYIO YCTaHOBKY U
BbIUYMCNATL 3HaYEHWE NCKOMOIA BENINUMHDI;

o COOMIOAATL MpaBWIa TEXHUKN 6e30MacHOCT npu paboTe ¢ nabopaTopHbIM
0b6opy10BaHMEM;

e YKa3blBaTb MPUHLMMbLI AEACTBMS NPUOOPOB M TEXHWYECKUX YCTPOWCTB:
Becbl, TepMOMeTp, [AMHAMOMETp, coobLiaroLmecs cocyabl, 6apomeTp,
pblyar, NOABWXKHbIN Y HEMOLABWXXHbIA 6/10K, HAK/IOHHAsA NI0CKOCTb;

o XapaKTepmn3oBaTb  MPUHUUMBI  JEACTBMSA  U3YYeHHbIX MpubopoB U
TEXHUYECKUX YCTPOWCTB C OMOPO Ha WX OnucaHWs (B TOM YMCIE:
MOALUMNHWUKNA, YCTPOWCTBO BOAOMPOBOAA, rMAPaB/INYECKUA  Mpecc,
MaHOMETp, BbICOTOMEP, MOPLLHEBOI HAcocC, apeoMeTp), UCMOb3Ys 3HAHUA
0 CBOMCTBax (PU3NYECKUX ABMEHUA U He0OXOAMMbIe (IM3NYECKME 3aKOHbI
1 3aKOHOMEpPHOCTMH;

« MPUBOAUTL NPUMepPbI (HAXOANTb MHPOPMALMIO O NpMMepax) NPaKTUYeCKOro
MCNONb30BaHUA  (PU3NYECKMX 3HAHWMI B MOBCEAHEBHOW >KU3HW [ANS
obecneveHns 6e30macHOCTM npu  obpalleHMn C  npubopamn U
TEXHUYECKVMMW YCTPOMCTBaMM, COXPaHeHUsi 340pOBbA W COOMOLEHNS
HOPM 3KO/I0rMYeCKOro NnoBeAeHUs B OKPYXKAtOLLERN cpeje;

¢ OCYLLECTBNATb  OTOOP WCTOYHMKOB  MH(opmauum B VIHTepHeTe B
COOTBETCTBMU C 3afaHHbIM NOMCKOBbLIM 3arpoCcOM, Ha OCHOBE MMEOLLMXCA
3HAHUA W NYTEM CpPaBHEHUA Pa3/IMYHbIX WUCTOYHUKOB BbIAENATb
MH(OPMaLMIO, KOTOpas SABMSETCA MPOTUBOPEUMBOWA WM MOXET OblITb
He0CTOBEPHOM;

* ICMNO/Ib30BaTb MPY BbIMOIHEHUM YYeOHbIX 3afaHuin Hay4HO--MONyNAPHYHO
NATEPaTypy  (PM3MYECKOr0  COLEpXXaHus, CrpaBoYHble  MaTepuasbl,
pecypcbl CeT VIHTepHET, BnajeTb NpuémamMmn KOHCMEKTUPOBaHUSA TEKCTa,
npeobpa3oBaHNA MHPOPMaLMK 13 OLHOM 3HAKOBOW CUCTEMbI B APYTYIO;

¢ C03/1aBaTb COOCTBEHHble KpaTKMe MUCbMEHHbIE W YCTHble COOOLLEHUS Ha
OCHOBE 2—3 MUCTOYHUKOB MH(opMaLUN PU3NYECKOTO COLEPXKaHWsA, B TOM
yncne nNy6nnyYHO Aenatb KpaTKve COO0OLLeHMst O pesy/ibTaTax MpPOEKTOB
WA y4ebHbIX WUCCNeAoBaHWA, NpU  3TOM TPamMOTHO WCMO/b30BaThH



M3YYeHHbIA MOHATUMHLIA annapar Kypca (M3MKW, COMPOBOXAATb
BbICTY/IEHME Npe3eHTaumen;

oMPWN BbINO/HEHUM YYEOHbIX MPOEKTOB W WCCNeA0BaHMIN pacnpeaensTsb
0053aHHOCTM B Tpyrnne B COOTBETCTBMM C MOCTaB/IEHHbIMW 3ajadvamu,
CNefMTb 3a BbIMO/IHEHWEM [M/laHa [eNCTBMIA, afeKBaTHO OLEeHMBATb
COOCTBEHHbIA  BKMag B [AeATeNIbHOCTb  TPYynMbl,  BbICTPaMBaTb
KOMMYHWKaTMBHOE B3aIMOLENCTBIE, YUNTbIBAS MHEHME OKPYXKatOLLMX.

K KOHUY 06y4eHuns B 8 kiacce NnpeiMeTHble pe3y/bTaTbl HA 6a30BOM YPOBHE

[0/MKHbI OTPaXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLUXCSA YMEHWIA:

* ICMNO/Ib30BaTb MOHATUA: Macca U pasmepbl MOMEKY/, TENOBOE [ABWXXeHWE
aTOMOB M MOJIEKY/, arperatHble COCTOAHWSA BELLECTBA, KpUCTa/IIMYECKNe U
amop(Hble Tena, HacbIWEHHbIN W HeHaCbIWEHHbIA Map, BAXHOCTb
BO3AyXa, TemnepaTypa, BHYTPEHHSAS 3Heprus, TenyjioBON [Buratefib,
3/IEMEHTAPHbIN 3NEKTPUYECKMIA 3apsd, SNEKTPUYECKOe Mosie, NPOBOAHNKM
N AN3NEKTPUKIN, MOCTOSHHbIN 3/IEKTPUYECKNIA TOK, MarHUTHOE MOJE;

epa3nnyatb SABNEeHUA (TEMNOBOe pacLUMpPeHne U COxaTue, Tensornepeaya,
TensioBoe paBHOBECHe, CMayMBaHWe, KanwuanspHble ABMEHUSA, UCMapeHue,
KOHAEeHcaumMs, MnaBneHue, KpucTanimsaums (0TBepAeBaHUe), KUMEeHWe,
Tennonepegaya (TennonpoBOAHOCTb, KOHBEKLUWS, N3MyyeHune),
ANeKTpuU3aumsa Ten, B3aMMOLENCTBME 3apsSA0B, AENCTBUSA 3N1EKTPUYECKOro
TOKa, KOPOTKOE 3aMblKaHWe, B3aMMOAENCTBME MarHWTOB, [AeilcTBue
MarHWTHOr0 Moss Ha NPOBOAHMK C TOKOM, 3/1EKTPOMarH1THasA UHAYKLMNS)
MO OMUCaHWI0 WX XapaKTepHbIX CBOWCTB W Ha OCHOBE OfbITOB,
[AEMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOe ABNEHVE;

epacrnosHaBaTb  MPOSB/EHNE  M3YYEHHbIX  (PU3NYECKUX  SABNEHUA B
OKpY)KaloLeM MUpe, B TOM 4KUCNe (PU3NYECKME SABMIEHUS B MPUPOLE:
MOBEPXHOCTHOE HATSHXKEHWE W KanuanspHble sBMEHWUS B MPUPOAE,
Kpuctainbl B npupofe, u3nydveHve CofHuUa, 3amep3aHne BOAOEMOB,
MOpPCKue 6pur3bl, 06pa3oBaHme POCbl, TyMaHa, Hesi, CHera, afIeKTpUYecKme
ABNEHNA B aTMocHepe, 3MEKTPUYECTBO XKMUBbIX OPraHU3MoB, MarHUTHOE
none 3emnu, Apeid NOMKOCOB, PO/ib MarHWTHOrO MONA A7 XKMU3HW Ha
3emse, NONAPHOE CUAHKE, NPU 3TOM NePeBOAUTL NPaKTUYECKYHO 3aa4y B
yyebHyl0, BbIAENATb CYLIECTBEHHbIE CBOMCTBA (MPU3HAKM) (HU3NYECKNX
ABNEHUN;

* ONNCbIBaTb M3yYeHHble CBOMCTBA TeN U (DU3NYECKUE ABMIEHUS, UCMOSb3YA
(hm3nyeckmne BeNNYMHLI (TeMnepaTtypa, BHYTPEHHAS 3HEPrus, KOIM4ecTBo
TennoTbl, YyAenbHad TennoEMKOCTb BeLlecTBa, YAeNbHasa TensoTa
NNaBfieHns, yhenbHas TensjoTa Mapoobpa3oBaHus, YhenbHas TensoTa
cropaHus TonAmea, KO3MMUUMEHT MOMNE3HOr0 [AeNCTBUA  TensoBOi



MalLUWHbI, OTHOCUTENbHas BIAXHOCTb BO34yXa, 3MIEKTPUYECKMIA 3apsag,
cunia TOKa, 3/1eKTPUYECKOoe HanpshkeHwe, COMPOTMBEHME MPOBOAHMKA,
yfeNnbHoe  COMpOTWBMEeHMEe  BellecTBa, pabota M MOLIHOCTb
3NIEKTPMYECKOTO  TOKAa), MNpU  OMWUCaHWM  MpPaBWIbHO  TPaKTOBaTb
(PM3NYECKNIA CMbICNT UCNOMb3YEMbIX BENNUYMH, 0603HAYEHUA N eANHULbI
(PM3NYECKNX BENIMYMH, Haxo4uTb (OPMY/bl, CBA3bIBAKOLIME [AHHYIO
(DM3MYECKYD BE/IMYMHY C APYTMMU  BeUYMHAMK, CTPOUTL rpadnku
N3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENINUNH;

o XapaKTepun3oBaTb CBOWCTBAa Ten, (M3NYECKMe SABMEHUA W NPOLECChI,
MCNONb3YS OCHOBHbIE MOSIOXKEHUSA MOJIEKYNAPHO--KMHETUYECKOI Teopum
CTPOEHMS BELLECTBa, MPUHLMN Cyneprno3nuum nosiein (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apafa, 3akoH OMa A/19 yyacTka Lienu, 3aKoH
koyna—/leHua, 3aKOH COXpaHeHWs 3Heprun, npu 3TOM [aBaTb
C/TIOBECHYIO (DOPMY/IMPOBKY 3aKOHa M 3arucblBaTb €ro MaTeMaTuyecKoe
BbIPaXKEHWE;

¢ 00BACHATL (PM3NYECKME MPOLEeCChl WU CBOCTBA Tefl, B TOM 4uUC/e U B
KOHTEKCTe CMTyaluii NPaKTUKO-OPUEHTMPOBAHHOIO XapakKTepa: BbISBNATb
MPUYNHHO-C/IEACTBEHHbIE CBA3M, CTPOUTb 0OBACHEHME M3 1-2 NOrNYecKmx
LIaroB € Oropoil Ha 1-2 M3yyeHHbIX CBOWCTBA (DM3UYECKUX SIBNEHUMN,
(M3MYECKMX 3aKOHOB N/ 3aKOHOMEPHOCTEN;

e PeLLaThb pacy&THbIE 3a7a4mn B 2—3 AelNCTBUSA, CNOMb3YS 3aKOHbI 1 (hOPMY/ibl,
CBA3bIBAIOLLME (PM3NYECKME BENNYMHBI: HAa OCHOBE aHaIM3a YCIoBUA
3a/la4n 3anncbiBaTb KpaTKoe YCoBUe, BbISBNATL HEAOCTATOK JaHHbIX A/1S
peLleHna 3aJayn, BbloMpaTb 3aKOHbl U )OpMYysibl, HEOBXoAUMble Ana eé
peLleHnsi, NMPOoBOAMTL pacyéTbl M CpaBHMBATbL MOJlyYEHHOE 3HAYeHue
(M3MYECKOI BEIMUNHBI C U3BECTHLIMU JaHHbLIMU;

e pacnosHaBaTb MpPO6MEMbI, KOTOPble MOXHO pPewwnTb Mpyv  NOMOLM
(hM3MYECKMX METOAOB, MCMNOMb3ys OMNMUCaHWe WCCNefoBaHus, BblAeNATb
MpoBepsiemMoe NPEeAMNONOXeHWe, OLeHMBaTb NPaBWIbHOCTL  MOPAAKa
MpoBeAeHNs nccnefoBaHus, AenaTth BbIBOAbI;

« MPOBOAUTbL OMbITbl MO HAGMOAEHNIO PUNYECKMX ABMEHNIA NN (IN3NYECKNX
CBOMCTB Ten (KanuinspHble SBNEHMS, 3aBUCUMOCTb [aB/IeHUs BO3AyXa OT
ero o6bLema, TemnepaTypbl, CKOPOCTM MPOLEecca OCTbIBAHUS U HarpeBaHUs
Mpu n3nydeHMM OT LBeETa M3nydarowein (MornowatoLLein) noBepxHOCTH,
CKOPOCTb MCNapeHusi BOAbl OT TeMmrepaTtypbl XXMAKOCTM M nnowaan eé
MOBEPXHOCTW, 3MEKTPU3aLMs Ten W B3aUMOAENCTBUE 3NEKTPUYECKMX
3apafoB, B3aMMOMENCTBME  MOCTOSHHbLIX  MAarHUTOB,  BU3yan3alms
MarHUTHbIX NOMeN NOCTOSHHBLIX MarHUTOB, AENCTBUA MarHUTHOMO NOASA Ha
MPOBOAHMK  C  TOKOM,  CBOWCTBA  3/IEKTPOMAarHuMTa,  CBOWCTBa



aNeKTpoABUraTenids NOCTOAHHOIO TOKa): (POPMY/NMpPOBaThL MPOBeEpPsSEMbIe
MpesAnosioXKeHNs, cobupaTb YCTaHOBKY M3 MPeAnoXeHHOro 060pyA0BaHNs,
OMMCbIBaTb XOZ OMbITa U JOPMYNNPOBATb BbIBOARI;

¢ BbIMO/HATL MPAMblE U3MEPEHUS TeMnepaTypbl, OTHOCUTE/IbHON BIAXKHOCTU
BO34yXa, CWbl TOKa, HanpsbkeHWs C WUCMO0/b30BaHWEM aHa/0r0BbIX
NpnobopoB N AaTUYMKOB (DM3NYECKUX BEMYMH, CpaBHMBATb pPe3y/bTaTbl
N3MEPEHUI C YY4ETOM 3a]aHHOM abCONKOTHOW MO PELLHOCTY;

« IPOBOANTbL WCC/EA0BaHME 3aBUCMMOCTU OHON (DU3NYECKOW BE/IMYMHBI OT
APYrol €  UCMOSb30BaHMEM  MPAMbIX — U3MepeHWU  (3aBMCUMOCTb
COMNPOTMB/IEHNS MNPOBOAHMKA OT €ro [/IMHbl, MA0OWaAn MomnepeyHoro
CeYeHNs 1 yaenbHOro COnpoTMB/IEHNS BeLLeCTBa NMPOBOAHMKA, CUJIbl TOKA,
MOyWero 4epes TMPOBOAHMK, OT HarpsKeHUss Ha NPOBOAHUKE,
nccnefoBaHWe  MNOCMeAOBATENbHOMO W MapalfieflbHOro  COeMHEHW
MPOBOAHMKOB): MNJIaHMPOBaTb UCCNefoBaHNe, cobupaTb YCTaHOBKY U
BbIMO/IHATL W3MEPEHUs, cneays NpeanoXeHHOMY MnaHy, (PMKCMPOBaTb
pe3ynbTaTbl MOJlYYEHHOW 3aBUCMMOCTM B BuAe Tabnuy W rpadurKos,
[enaTb BbIBOAbI M0 pe3y/nbTaTtamM 1ccnefoBaHus;

¢ MPOBOANTL  KOCBEHHbIE M3MEPEHUA (PU3NYECKMX BeMYMH  (YAe/bHas
TeNN0EMKOCTb  BeLLecTBa, COMPOTUB/IEHWE MNPOBOAHMKA, paboTa U
MOLLIHOCTb 3/1eKTPMYECKOro TOKa): MaHMpoBaTb W3MepPeHusi, cobupaTb
3KCNepUMEHTa/IbHYIO YCTaHOBKY, Crefys MpeanoXeHHOW UHCTPYKLMKN, U
BbIUYMCNATbL 3HaYEHME BE/TMYMNHBI;

 COO/MOAaTbL MpaBuia TEXHUKM 6e30NacHOCTX Nnpu paboTe ¢ NabopaTopHbIM
obopyaoBaHMEM;

o XapaKTepun3oBaTb  MPUHUUMbI  JEACTBMS  U3YYEHHbIX MPUOGOPOB MU
TEXHUYECKMX YCTPOWCTB C OMOPOM Ha MX onucaHus (B TOM YuUCle:
cucTemMa OTOMJIEHWUA [OMOB, TMrpoMeTp, MapoBas TypbwuHa, amnepmeTp,
BO/IbTMETP, CYETUMK 3N1EKTPUYECKOW 3SHEPrUN, 3M1EKTPOOCBETUTESbHbIE
Npnbopbl, HarpeeaTtesibHble 31eKTPONPUoopbl (NpUMeEpPbI), 3NeKTpUYecKne
NpefoXpaHUTeNN, 3NIeKTPOMarHUT, 3N1eKTpoaBurarTesib MOCTOAHHOI0 TOKa),
MCMOMb3ys 3HAHUS O CBOMCTBAX (DU3NYECKUX ABMIEHNA N HeobXOoAUMble
(h13nYeCcKme 3aKOHOMEPHOCTY;

e pacno3HaBaTb MPOCTble TEXHWYECKME YCTPOWCTBA U  W3MEPUTE/bHble
npuoéopbl MO CXeMaM W CXeMaTUYHbIM  pUCYHKaM  (XKMAKOCTHbIA
TEepPMOMETP, TEpPMOC, MCUXPOMETP, FMIPOMETP, ABUrarteslb BHYTPEHHEro
CropaHus, 3MeKTPOCKOM, PeocTaT), COCTaB/ATb CXeMbl 3/IEKTPUYECKNX
Lieneil ¢ nocnenoBaTesibHbIM WM MapasiefiHbIM COeMHEHNEM 3/1EMEHTOB,
pasninyas yCnoBHble 0603HaYeHNS 3/1IEMEHTOB 3/IeKTPUYECKUX LIENe;



* MPUBOAUTL NPUMepbl (HAX0AUTbL MHOPMALMIO O NpUMepax) NPaKTUYeCcKoro
MCNONb30BaHUA  (IU3NYECKUX 3HAHWIA B MOBCEAHEBHOM >KU3HW [ANA
obecrneyeHns 6esornacHOCTM Mpu  obpaweHMn ¢ npubopamu U
TEXHUYECKMMMW YCTPOMCTBaMM, COXPaHeHMst 3[40pOBbA W  COOMOAEHNUS
HOPM 3KO/I0rMYecKoro NnoBeAeHNs B OKPYXXKatoLLein cpeae;

¢ OCYLLECTBMATb  MOMCK  WH(OpMaLmMM  (PU3NYECKOTO  COAEpPXKaHWs B
VHTepHeTe, Ha OCHOBE WMEIOLWIMXCA 3HaHMN W MNyTEM CPaBHEHUS
[OMNOMHUTENbHBIX ~ UCTOYHMKOB  BbIAENATb  MHQOpMaumio,  KoTopas
ABNAETCA MPOTUBOPEUNBOIA UM MOXET ObITb HEAOCTOBEPHOM;

¢ ICMNO/Ib30BaTb MPY BbIMOSIHEHUM YYeOHbIX 3afaHui Hay4HO--MOMNYNAPHYHO
nnTepaTypy  (PM3MYECKOro  COAEepPXXaHWus, CrpaBOYHble  MaTepuasbl,
pecypcbl CeTv VIHTEpHET, BNageTb NpMEMaMn KOHCMEKTMPOBaHUS TEKCTa,
npeobpa3oBaHNa MHPOPMaLMK 13 OAHOM 3HAKOBOW CUCTEMbI B APYTYIO;

¢ C0O3/laBaTb COOCTBEHHbIE MUCbMEHHbIE W KpaTKMe YCTHble COOGLLEHNS,
0606Was MHGOPMALUMIO U3  HECKOMIbKMX WCTOYHMKOB  (IM3NYECKOr0
COAEpPXaHWd, B TOM uucne Nyb6/MyYHO npeAcTaBnATb  pPe3ynbTaThl
MPOEKTHON MMM MCCNeAoBaTENIbCKON AeATeNbHOCTW, MPY 3TOM FPaMOTHO
MCMONMb30BaTb W3YUEHHbIA MOHATUMIMHBLIA  annapaT Kypca (QU3NKuK,
COMNPOBOX/aTb BbICTYMN/IEHNE NPe3eHTaLNel;

oMPV  BbIMNOMHEHNN YYEOHbIX MPOEKTOB W UCCNEeLOBaHUA  (PU3NYECKMX
MPOLIECCOB pacnpefensatb 0083aHHOCTU B rpynne B COOTBETCTBUWU C
MOCTaB/IEHHbIMW 3afia4aMu, CNeauTb 3a BbINOSHEHWEM MaHa AeNCTBUI U
KOppeKTMpoBaTb €ro, afleKBaTHO OueHMBaTb COOGCTBEHHbLIN BKag B
[eATeNIbHOCTb FPYMIbl, BbICTPanBaTb KOMMYHWUKATUBHOE B3aMMO/ENCTBIE,
MPOsBAAA rOTOBHOCTb pa3peLlaTb KOHPANKTBI.

K KOHLYy 06y4eHus B 9 kiaacce NpeaMeTHbIE pe3ynbTaTbl HA 6a30BOM YPOBHE

[0/MKHbI OTpaXXaTb CHOPMUPOBAHHOCTb Y 00YHatOLLMXCS YMEHWIA:

¢ ICMNOMb30BaTb  MOHATMSA:  CUCTeMa OTCYéTa, MaTepuasibHas  TOYKa,
TPaeKTopusl, OTHOCUTENBbHOCTb MEXaHNYECKOro ABVKEeHWs, Aehopmaums
(ynpyrasi, nnactuuyeckas)), TpeHue, LEHTPOCTPEMUTENIbHOE YCKOPEHME,
HEBECOMOCTb U Meperpysku, LeHTPp THXeCcTn, abCcontoTHO TBEPAOE Teno,
LIEHTP TshKecTn TBEPLOrO Tena, paBHOBECUe, MeXaHUYecKue KonebaHus u
BOJIHbI, 3BYK, WHMpPa3BYK W YNbTpas3ByK, 3MEKTPOMarHWTHble BOJIHbI,
LLIKa1a 3NEeKTPOMAarHUTHbIX BOJH, CBET, 6/IM30PYKOCTb U Aa/ibHO30PKOCTb,
CMEKTPbI MCNYCKaHWSA U MOrNoLWeHns, anbda-, 6eTa- 1 raMmma-usnyyeHns,
M30TOMNbI, A4epHas SHEPreTuKa;

e pa3iMyaTh ABMEHNA (PaBHOMEPHOE W HepaBHOMEPHOE MNPSMONNHENHOe
[BWKEHVE, pPaBHOYCKOPEHHOE MNPSMONNHENHOE [ABWXKEHWME, CBOGOAHOE
nageHne Tef, PaBHOMEPHOE ABVXXEHME MO OKPY>XHOCTU, B3aMMOAECTBUE



Te/l, peakTMBHOe [BWXXeHWe, KosiebaTe/slbHOe [ABVKeHWe (3aTyxaroLiue u
BbIHY)XIEHHble KO/iebaHus), pe30oHaHC, BO/IHOBOE ABWXEHWE, OTPaKeHMe
3BYyKa, MPSMOSIMHEHOEe pacrnpoCcTpaHeHWe, OTpaXKeHWe W NpenoM/ieHve
CBeTa, MOJIHOe BHYTPEHHee OTPaXKeHWe CBETa, pa3/ioXkeHve 6enoro ceeta B
CMEKTP W C/IOXKEeHWe ChneKTpasbHbIX LBETOB, [AMCMEpCUs  CBeTa,
eCTeCTBEHHas PagM0oaKTMBHOCTb, BO3HWKHOBEHWE /IMHEAYATOro CrekTpa
N3/1y4eHUs) Mo ONMUCaHNIO0 NX XapaKTePHbIX CBOMNCTB 1 HA OCHOBE OMbITOB,
[AEMOHCTPUPYIOLLMX AaHHOE PU3NYECKOe ABNEHVE;

epacno3HaBaTb  NPOSAB/IEHNE  WU3YYEHHbIX  (IU3NYECKUX  ABMEHUA B
OKpyXatowem mupe (B TOM 4ucrie (PU3NYECKUEe SABMEHUA B NPUPOLE:
MPUIMBLI U OT/IMBBI, ABMXKeHWE nnaHeT COTHEYHOWN CUCTEMbI, PeaKTVMBHOE
ABWKEHME >KMBbIX OPraHM3MoB, BOCMPUATME 3BYKOB >KMBOTHBIMW,
3eM/IETPSACEHME, CEMCMWYECKME BOJHbI, LlyHaMK, 3X0, LUBeTa Tef,
ONTUYECKME SBMEHUA B Mpupoge, GMONOrnyeckoe [eincTsme BUAMMOTO,
YyNbTPaMONETOBOrO U  PEHTIEHOBCKOrO  W3/1yYeHUIA, €eCTECTBEHHbIN
PafMoaKTUBHBLIA (POH, KOCMMYECKME Ny4uu, pagmoakTUBHOE W3/yYeHune
MPUPOAHBLIX MWHepasnoB, [elACTBMe pPaAMOaKTUBHBLIX U3/TYYEHUA Ha
OpraHu3M 4esioBeka), NMpu 3TOM MePeBOAUTL MNPaKTUYECKYHO 3ajady B
YyUYeOHY0, BbIAENSATb CYLLECTBEHHble CBOMCTBA (MPU3HAKM) (DU3NYECKUX
ABNEHUN;

* OMNNCbIBaTb M3yYeHHble CBONCTBA TeN U (DU3NYECKUE ABMIEHUS, UCMOSb3YA
(hM3nyeckme BeMYMHBLI (CPeaHAs M MrHOBEHHas CKOPOCTb Tefa npw
HepPaBHOMEPHOM [BMXKEHUW, YCKOPEHWe, repemelleHre, MnyTb, YrnoBas
CKOPOCTb, CWna TPEHMs,, Cuia YNpPyroctu, cuia TSHKECTW, YCKOpeHue
CBOOOAHOrO nafeHnsi, Bec Tena, WMNYNbC Tena, WMMYAbC CWbl,
MexaHu4yeckas pabota M MOLWIHOCTb, MOTeHUManbHas 3Heprua Tena,
MOLHATOr0 Haf MOBEPXHOCTLIO 3eM/M, MOTEHUMasbHas 3HEPrus CXKaTow
MPY>XWHbI, KUHETUYECKAs 3HEeprus, MnosHas MexaHu4eckas 3Heprus,
nepuvog 1 YactoTa KonebaHui, AnMHA BOMHbI, FPOMKOCTb 3BYKa U BbICOTa
TOHa, CKOPOCTb CBETA, MoKasaTte/lb MPesioMIeHns cpedbl), Npy onucaHum
MpaBUIbHO TPaKToBaTb (U3NYECKMIA CMbICT WCMOMb3YEMbIX BE/INYMH,
0003HaYeHN U eauHULbLI U3NYECKUX BENNYMH, HaXOAUTb (OPMYIbI,
CBA3bIBAIOLLME AAaHHYIO (PU3NYECKYHO BEIMYMHY C APYTVMMU BENNYUHAMMU,
CTPOUTb rpafuKN N3yYeHHbIX 3aBUCUMOCTEN (IU3NUECKUX BESIUYNH;

o XapaKTepn3oBaTb CBOWCTBa TeN, (U3NYECKME SABMEHUA W MPOLECCHI,
MCMO/Mb3ys 3aKOH COXPaHEHWs 3Hepruu, 3akKOH BCEMWPHOrO TATOTEHMS,
MPUHLUMN  Cyneprosvuumy Ccui, MNPUHUMMN OTHOCUTENIbHOCTU [anunes,
3aKOHbl HbIOTOHa, 3aKOH COXPaHEHUS UMMY/bCA, 3aKOHbl OTPAXKEHUS U
MpenioMNIeHNs CBeTa, 3aKOHbI COXPaHeHWs 3apsa0BOro M MaccoBOro YMCen



Mpn AAepHbIX peakumsax, npyv 3TOM [aBaTb C/IOBECHYH (OPMYMPOBKY
3aKOHa 1 3anuncbiBaTb ero MaTemMaTnyecKoe BblpaXKeHWE;

¢ 00BACHATL (PM3NYECKME MPOLEeCChl M CBOWCTBA Tes, B TOM uYuCie U B
KOHTEKCTe CUTyauuid NpakTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABSATb
MPUYNHHO--CNELCTBEHHbIE  CBA3WM, CTPOUTb  0ObACHEeHWE K3 2-3
NOTNYECKMX LLIAroB C OMOpoM Ha 2—3 W3Y4YeHHbIX CBOMCTBA (PU3NYECKNX
ABNEHUNIA, IU3NYECKMX 3aKOHOB U 3aKOHOMEPHOCTEN;

e PeLLaTh PacyETHbIE 3adaun (ONMparoLLMECs Ha CUCTEMY M3 2—3 ypaBHEHWN),
MCNONb3yA 3aKOHbI U (HOPMY/Ibl, CBS3bIBaOLME (M3NYECKNE BENUUUHDI:
Ha OCHOBE aHa/iM3a YCNOBMSA 3afayv 3anucbiBaTb KpaTKoe YCNoBuE,
BbISBNISATb HeOCTaKOLIME UM N3ObITOUHbIE [aHHblE, BbIOMPATb 3aKOHbI U
(hopMynbl, HEO6XOAMMbIE AN1F PEeLLEHNS, MPOBOAUTL PACUETbI N OLEHNBATb
PEa/IMCTUYHOCTb MOJTYHEHHOTO 3HAYEHNS (DU3NYECKON BE/IMUMHBI;

e pacnosHaBaTb MpPo6/EMbl, KOTOPble MOXHO pPewwnTb Mpyv  NOMOLUM
(bM3MYECKMX MEeTOLOB, WUCMOMb3yA OnucaHWe WCCNefoBaHWs, BblAeNsATh
MpoBepsiemMoe NPeAnooXeHWe, OLEHMBaTb MNPaBWIbHOCTL  MOPAAKa
NMpoBeAeHNs  MCCMeAoBaHUs,  [enatb  BbIBOAbl,  MHTEPNPETMpPOBaThb
pe3ynbTaTbl Hab6OAEHWIA U ONbITOB;

« IPOBOANTL OMbITbI M0 HAGMOAEHNIO (PU3NYECKUX SABNEHUIA NN PU3NYECKUX
CBOWCTB TeNl (M3y4yeHWe BTOPOro 3akoHa HblOTOHa, 3aKOHa COXpaHeHUs
3Heprum, 3aBMCMMOCTb Mepuoga KonebaHWii NPY>KMHHOIO MasTHWMKa OT
Maccbl rpy3a M XECTKOCTU MPYXWUHbI 1N HE3aBUCUMOCTb OT aMmInTyAbl
ManbIX  KONMebaHui,  MNpsSIMONMHENHOe  pacrpoCTpaHeHWe  CBETa,
pasnoXxxeHne 6enoro ceeta B CMEKTP, U3YyYeHNe CBOMCTB M300paXkeHWs B
MNOCKOM 3epKasie M CBOMWCTB M300pakeHUsi npegmeta B cobuparoLeit
NNH3e, Hab/MoAeHNE CMNJIOWHbIX U IMHeAYaTbIX CMEKTPOB M3NYyYeHUs):
CaMOCTOATE/IbHO  CcObupaTb  YCTaHOBKY U3  M3ObITOYHOro Habopa
obopyfoBaHMs, ONUCbIBaTb  XO4 OMNblTa W €ero  pesynbTarhl,
(hopMynnpoBaTb BbIBO/b;

«MPOBOAUTL MPU HEOOXOAUMOCTWN CEPUID NMPAMBIX WU3MEPEHWIA, onpeaenss
cpeAHee 3HayeHVMe W3MepPSeMO Benn4YMHbl  ((POKYCHOE pacCTosiHME
cobupatollerr NnMH3bI), 060CHOBLIBaTbL BbIGOP crnocoba KU3MepeHUus
(n3mepuTeNbLHOrO Nprbopa);

¢ NMPOBOANTL  WUCCMEA0BAHME  3aBUCUMMOCTE  (IUM3NYECKUX  BEINYUH  C
MCMOMb30BaHNEM MPAMbIX M3MEPEHMWIA (3aBUCUMOCTb NMYTWM OT BPEMEHU
Npy paBHOYCKOPEHHOM [BMXEHUW 6e3 Haya/lbHOM CKOpOCTW, nepuoja
KonebaHWin MaTeMaTM4YeCKOro MasiTHUKa OT [/IMHbl HWUTW, 3aBUCMMOCTU
yrna OTpaXeHus CBeTa OT Yyrna najeHus u yrnia npenomieHns ot yrna
nageHns): nnaHMpoBaTb WCCNefoBaHWe, CaMOCTOATE/IbHO Co6upaTtb



YCTaHOBKY, (DMKCMPOBaTb  pe3y/bTaTbl  MOMYYEHHON  3aBUCMMOCTY
(hM3MYECKUX BENMYMH B BUAE Tabnuu W rpagmkos, Aenatb BbIBOAbI MO
pesynbTaTam uccrefoBaHus;

¢ NMPOBOANTL  KOCBEHHblE  W3MEPEHUS  (PU3NYECKMX BeNMUMH  (CpesHss
CKOPOCTb W YCKOpeHMe Tena Mnpu PaBHOYCKOPEHHOM  [BUXKEHWN,
YCKOpPEHNe CBOOOAHOrO MafeHWs, XECTKOCTb MNPYXKUHbI, KO3PMUUMEHT
TPEHNA CKOMBXEHWNSA, MexaHuyeckas paboTa M MOLWHOCTb, 4YacToTa M
nepuof KosfebaHuini MaTemaTuyeckoro U MPY>XXMHHOrO  MasTHUKOB,
onTU4Yeckasd cuna cobuparowein  NNH3bI,  PaaNOoaKTMBHBLIA  (IOH):
M1aHMpPoBaTb U3MepeHUs, CobMpaTb 3KCMEPUMEHTaIbHYIO YCTAHOBKY W
BbINO/HATL M3MEPEHUs, cneays NPeaoXKeHHOW MHCTPYKLMK, BbIYNUCASATD
3HAYEHMe BENMUMHBI U aHaIM3NPOBaTh MOMYYEHHbIE Pe3y/bTaTbl C YYETOM
3afjJaHHOI MOrpPeLLIHOCTN N3MEPEHNIA;

« COO/MOfaTbL MpaBuia TEXHUKM 6e30nacHOCTU NMpKn paboTe ¢ NabopaTopHbIM
0b6opy10BaHMEM;

epa3iMuaTb OCHOBHbIE MPU3HAKN W3YYEHHbIX (DMU3NYECKMX MOfENei:
mMaTepuasibHass TO4YKa, abCOMTHO TBEPAOE TeNo, TOYEYUHbIN WCTOYHWUK
cBeTa, /ly4, TOHKasd JIMH3a, NNaHeTapHas MOAeNb aToma, HYK/IOHHas
MoZeslb aTOMHOI0 A4pa;

o XapaKTepun3oBaTb  MPUHUMMBbI  [JEACTBMS  M3YUEHHbIX MNpPUOOPOB U
TEXHUYECKNX YCTPOWCTB C OMOPO Ha MX onucaHws (B TOM 4uMCHe:
CNUAOMETP, [LATYMKU TMOMOXKEHNSA, PaCCTOSHUA W YCKOPEHUS, pakeTa,
9X0/I0T, OYKW, Mepuckon, (oToannapaTr, ONTUYEeCKMe CBETOBOAbI,
CMEKTPOCKOr, [O03NMeTP, Kamepa BunbcoHa), MCMonb3ys 3HaHUA O
CBOMCTBaX (M3NYECKMX ABNEHUA W Heobxoaumble  (hM3NYECKMe
3aKOHOMEPHOCTMU;

¢ ICMNO/Ib30BaTb CXEMbl N CXEMaTUYHbIE PUCYHKM M3YUYEHHbIX TEXHUYECKUX
YCTPOWNCTB, N3MEPUTESIbHbLIX MPUOOPOB M TEXHOMOMMYECKMX MPOLIECCOB
MNPV PeLleHnn Yy4ebHO--NPaKTUYECKUX 3aday, OMTMYECKMEe CXEMbl AN
MOCTPOEHNS N306PaXKEHMNIA B NIOCKOM 3epKasie U COBUPatOLLLEN NTINH3E;

« IPVBOANTb NPUMEpPbI (HAX0ANTb MHDOPMaLIMIO 0 NpUMepax) NPaKTUYECKOro
MCNONb30BaHUA  (IU3NYECKUX 3HAHWA B MOBCEAHEBHOM >KU3HW NS
obecrneyeHns 6esornacHOCTM Mpu  obpaweHun ¢ npubopamn U
TEXHUYECKMMM YCTPOCTBaMM, COXPaHeHMsi 3[0pOBbS W COGMOAEHWS
HOPM 3KO0/I0rMYecKoro NoBeAEHUS B OKPY)KAIOLLLEN Cpeae;

¢ OCYLLECTBMATb  MOMCK  WH(OpMaumMnM  (PU3NYECKOT0  COAepXKaHns B
VHTepHeTe, camMoCTOATENbHO (hOPMYUPYS MOUCKOBbLIM 3amnpoc, HaXo4uTb
MNyTW onpeaeneHnst JOCTOBEPHOCTM MOMYYEHHON MH(OPMaL MU Ha OCHOBE
NMEHOLLIMXCA 3HAHWI 1 AONONHNTENbHBIX NCTOYHWKOB;



« CMO/b30BaTb NPU BbIMO/HEHUN YYeOHbIX 3afaHWini Hay4HO--MOMNYNSPHYHO
nuTepaTypy  (DM3MYECKOro COAEPXaHWsi, CrpaBOuYHble MaTepuasbl,
pecypcbl CeT VIHTepHET, BNafeTb NPMEMaMM KOHCMEKTUPOBAHUSA TEKCTa,
npeobpa3oBaHUs UH(OPMALIMW U3 OAHOI 3HAKOBOW CMCTEMbI B PYTYIO;

«CO03/1aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHUS Ha OCHOBE
MH(OpMaUUM U3 HECKONMbKMX WUCTOYHWMKOB (HU3NYECKOr0 COAEpKaHus,
Ny6NNYHO NPeACTaBNATb Pe3y/bTaTbl MPOEKTHOW UMW UCCNe0BaTeNbCKOM
0eSTeNbHOCTW, NPU  3TOM  FPamMOTHO  WCMOMb30BaTb  U3YYeHHbIl
MOHATUIAHBIA annapaT M3y4aemoro pasgena (M3MKU ¥ CONPOBOXAATb
BbICTYM/NIEHWe Mpe3eHTauueld € YY4ETOM OCOBGEHHOCTE ayauTopuu
CBEPCTHMKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

bubnunoteka LLOK
11 $Usvka - Hayka 0 np1pope 2 0 0 https://m.edso00.ru/7f416194
bnbnuoteka LLOK
12 PUISMHECKIE BENMHMHDI 2 0 0 https://m.edso0.ru/7f416194
. bnbnuoteka LLOK
1.3 EcTecTBeHHOHay4HbIN MeTOZ, No3HaHWA 2 0 1 httos://m.edsoo.ru/ 7416194
WToro no pasgeny 6

Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

bubnunoteka LIOK
21 CTpoenne BeljecTsa . 0 0 https://m.eds00.ru/7f416194
29 [BVKeHVe 1 B3aUMOAENCTBME YacTuL ) 0 1 Bubnuoteka LIOK
' BeLLecTBa https://m.edso00.ru/7f416194
bubnunoteka LIOK
2. ArperarHbl TOSHWA B TB 2
3 PErarHble cocTo ethectea 0 0 https://m.eds00.ru/7f416194
WToro no pasgeny 5
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bnbnmoteka LLIOK
31 Mexariueckoe ABivkenie 3 0 0 https://m.edso0.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

bubnunoteka LIOK

32 VIHEpUWA, Macca, nioTHoCTb 4 3 https://m.edsoo.ru/7f416194
bubnunoteka LIOK
33 Cuna. Buae! cnn 14 2 https://m.edso00.ru/7f416194
Toro no pasgeny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [JasneHwe. MNepefaya fasneHna TBEpAbIMU 3 0 bubnnoreka LIOK
' Tenamm, XXMAKOCTAMKN 1 rasaMmm https://m.edso0.ru/7f416194
bnbnuoteka LLOK
42 Aasnere xuakocTi > 0 https://m.edso00.ru/7f416194
bnbnuoteka LLOK
4.3 ATMOC(EpHOE AiaBIeHme 6 0 https://m.edso0.ru/7f416194
44 [elicTBrE XXMOKOCTM 1 ra3a Ha NorpyXeéHHoe 7 2 bubnunoreka LIOK
' B HUX TENO https://m.edso0o.ru/7f416194
Toro no pasgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bubnunoteka LIOK
>1 Pabora u MoLHocTs 3 0 https://m.eds00.ru/7f416194
bubnunoteka LIOK
52 MpocTble MexarsMb > ! https://m.edso00.ru/7f416194
bnbnuoteka LLOK
>3 Mexarmeckas Heprus 4 ! https://m.eds00.ru/7f416194
WToro no pasgeny 12
Pe3epBHOE Bpems 3
OBLUEE KOMMYECTBO YACOB N0 NPOrrPAMME 68 11



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 /i Kontpoannbie | Ipakruuyeckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. TenioBble siBJIeHUS
o bubnunoteka LLOK
1.1 CTpoeHMe 1 CBOMCTBA BeLLleCcTBa 7 0 0 httos://m.edsoo.ru/7fA181ce
bubnunoteka LLOK
12 Tennosble MpoLiecch! 21 1 3 https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DneKkTpuYecKme 3apsagbl. 3apsKeHHbIe Tena 7 0 1 bubnunoteka LIOK
' N UX B3aMOAENCTBME https://m.edsoo.ru/7f4181ce
o o bubnunoteka LIOK
2.2 [MOCTOAHHBIN 3NEKTPUYECKUN TOK 20 1 5 https://m.edsoo.ru/7f4181ce
bubnunoteka LIOK
23 MarHuTHble ABNeHNA 6 . 2 https://m.edsoo.ru/7f4181ce
bubnunoteka LIOK
2.4 DNeKTpoMarHUTHasa UHAYKLMA 4 0 0 httos://m.edsoo.ru/7fA181ce
WToro no pasgeny 37
Pe3epBHOE Bpems 3
OBLLEE KOJTMYECTBO YACOB IO NMPOrPAMME 68 3 11



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
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Kontpoannbie | Ipakruuyeckue p
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHu4ecKoe ABVKeHWe 1 Crocobbl ero 10 0 1 bubnnoreka LIOK
' onucaHus https://m.edsoo.ru/7f41a4a6
. bnbnuoteka LLOK
1.2 B3anmopencTsue Ten 20 1 1
A https://m.edsoo.ru/7f41a4a6
bubnunoteka LLOK
1. KOHbI COXpaHeHns 1
3 3aKOHb! coxpare 0 0 0 https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 40
Pa3nen 2. Mexann4yeckue Ko1e0aHUs U BOJHbI
bnbnuoteka LLOK
2.1 MexaHun4yeckume KonebaHus 7 0 1
https://m.edsoo.ru/7f41a4a6
bubnunoteka LIOK
2.2 MexaHn4ecKne BOJHbI. 3BYK 8 1 0
y https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 15
Pa3)1e.11 3. 3J’leKTpOMaFHHTH06 OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI
DNeKTpoMarHMTHOe none n Bubnuoteka LIOK
3.1 6 0 1
3NIEKTPOMArHNUTHbIE BOMHbI https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 6

Pasngena 4. CBeToBbIe ABJICHUA



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 LIOK

4.1 3aKOHbI pacnpocTpaHeHusa ceBeTa 6 0 httos://m.edsoo.ru/7f41ada6
bubnunoteka LIOK
4.2 JINH3bI 1 oNTHUYecKne NprUGoPBbI 6 1 https://m.edsoo.ru/7f41a4a6
bnbnmoteka LIOK
4.3 Pa3fioxeHune 6e/10ro cBeTa B CNeKTp 3 0 httos://m.edsoo.ru/7f41a4a6
Toro no pasgeny 15
Pa3zgen 5. KBaHTOBLIE IBJICHUSA
bubnunoteka LLOK
51 icnyckaHue 1 nornoweHne cBetTa aToMmoMm 4 1 httos://m.edsoo.ru/7f41a4a6
bubnunoteka LLOK
52 CTpoenue aTomHoro fapa 6 2 https://m.edsoo.ru/7f41a4a6
bnbnuoteka LLOK
>3 FIAEPHbIE peakLv ! 2 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 MoBTOpeHVE 1 0606LLEHME COLepXKaHUA 9 0 bubnunoteka LIOK
' Kypca (hm3nKun 3a 7-9 Knacc https://m.edsoo.ru/7f41a4a6
WToro no pasgeny 9
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 10



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara P
undgposbie IIporpamma
n/ Tema ypoka Bcer KonTpoabubl | IlpakTuyeckm | H3Yy4Y€HH
OﬁpaSOBaTeJ'ILHLle BOCIIUTAHUA
n 0 e padoThbI e padoThbI b
pecypcsl
Pur3nKa — HayKa o dopmnpoBaThb
1 npupoge. AsneHns 1 0 0 no3HaBaTe/ibHble
npupoasbl NHTepecskl
dopMumpoBaThb
dusnyeckune PMIp
2 1 0 0 CaMOCTOATE/IbHOCTb
ABNEHNA
B NMO3HaHWUK
dusnyeckne
3 BEIMYNHBI N NX 1 0 0
n3MepeHue
N.p.1"OnpegeneHve ChopmmpoBaTb
4 LieHbl fenieHns 1 0 1 repBoHavYa/IbHble
N3MEepPUTENbHOIO HaBbIKM
npunéopa" HabroAeHWA
MeToAbl Hay4YHOro ChopmmpoBaTb
no3HaHua. OnucaHue bubnunoteka LIOK npeactaB/ieHNE O
5 (hM3nYeCKnX 1 0 0 https://m.edsoo.ru/ff09f72 | NPUPOAHLIX U
ABNEHWNI C MOMOLLbHO a coLMaibHbIX
mogenen 06beKTax
Ypok-uccnefosaHue CdhopmupoBaTb
6 "lMpoBepka 1 0 1 OTBETCTBEHHOE
rmnoTesbl: notpebneHve



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

AanbHOCTbL NonéTa
LLapuKa, NyLLEHHOrOo
rOPU30HTa/IbHO, TEM
60nbLLE, YEM
60/bLLe BbiCOTa
nycka'"n.p
Ne3"3mepeHue
obbema 1 macchl
Tena"

pecypcoB

CTpoeHue BelLlecTBa.

OnbIThI, Bubnuoteka LIOK dopMupoBaThb
7 JloKasblBaroLLme https://m.edsoo.ru/ff09fe0 CaMOCTOATE/IbHOCTb
AMCKPETHOE a B MO3HaHWUU
CTPOEeHMe BeLecTBa
CcopmupoBsaTtb
Bubnmoteka LILOK NnoHATUE
[BW>KeHne yactu, L
8 https://m.edsoo.ru/ff0a013 | MHOroo6pasus
BellecTea o
e 06BEKTOB U ABNEHWI
npuposasbl
dopmupoBaHue
cucTemaTmsaumm n
N.pNe2"N3mepeHmne 5
OCMbIC/IeHUA OMbITa
9 pa3MepoB MasibIX 5
Ten"
eCTeCTBEHHOHAYYHO
i obnacTu.
Cdopmuposatb
10 ArperaTHble noHsaTUe
COCTOSAHMSA BeLLecTBa MHOroo6pasus

00OBLEKTOB U ABMIEHUIA



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

npupoab!

OcobeHHOCTK
arperartHbix
COCTOSIHWIA BOABI.

dopmMmnpoBaTb
060BLLEHME M0 bubnmoteka LLOK pmnp
11 https://m.edsoo.ru/ff0a037 | MO3HaBaTe/bHblE
pasgeny
8 NHTEpechI
«[lNepBoHaYa/ibHbIE
CBefleHns 0
CTPOEHMM BeLLecTBa»
MexaHunyeckoe
LBVXeHwe. bubnnoteka LIOK
12 PaBHOMepHOe 1 https://m.edsoo.ru/ff0a05c
HepaBHOMEpPHOe 6
LBVKEHME
CkopocTb. EanHuLb bubnuotea LIOK
13 https://m.edsoo.ru/ff0a079
CKOpOCTK c
CuctemaTtusaums m
Bubnuoteka LLOK OCMbIC/IEHUA
Pacuet nytn u
14 yT https://m.edsoo.ru/ff0a0ae orblTa B
BPEMEHI AiBIDKEHNA 4 €CTECTBEHHOHaY4HO
M obnactu
WNHepuus. Macca — Bbubnnoreka LIOK
15 Mepa MHEePTHOCTU https://m.edsoo.ru/ff0a0cl
Ten. 0
[MNoTHOCTL Eu6 oK
BellecTBa. Pacuet vonmoteka L
16 https://m.edsoo.ru/ff0a0fe

Macchbl 1 06beMa
Tenano ero

e



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

MNAOTHOCTH

dopmMmpoBaHue

NabopatopHas
cucTemaTmsaumm n
paboTa
OCMbIC/IEeHMA OMbITa
17 Ne5«OnpefeneHune
. B €CTeCTBEHHO-
MNOTHOCTM TBEPLOIr0O o
Hay4yHoi obnacTu
Tena»
3HaHWA.
PeLueHwve 3aga4 no Bubnmoteka LLOK
18 Teme "l1noTHOCTb https://m.edsoo.ru/ff0al23
BellecTsa" c
Cuna Kak
CcopmupoBsaTtb
XapaKTepucTuka
B3aVMOLeNncTBuA ORATIS
19 A MHOroo6pasus
Ten. Cuna o
06BEKTOB U ABNEHWI
yrpyroctu. 3akoH OMDOL]
N'yka PUPOA
NabopaTopHas
paboTa
Ne6«l13y4yeHne
3aBMCUMOCTHU
20 pacTaKeHUs
(Bechopmarinm)
NPY>XWHbI OT
MPUI0XKEHHOM
CUNbI»
[[ABneHne dopmMmmpoBaTtb
21 TAroteHms. Cuna CaMOCTOATE/IbHOCTb
TSXKECTU B MO3HaHWU



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c

CBsi3b MeX/y CUoi
TSXKECTU U Maccou
Tena. Bec Tena.

bubnmoteka LLOK

22 https://m.edsoo.ru/ff0al77
PelleHne 3aaa4 no g
Teme "Cuna -
TAXKecTH"
Cwnna TAXeCTun Ha ChopmmpoBaTb
ApYyrux niaHeTax. bubnnoteka LIOK NnoHATNE
23 dun3snyeckne https://m.edsoo.ru/ff0al50 | MHOroo6pasus
XapaKTepUCTUKN 2 06BLEKTOB W ABNEHWIA
niaHet npupoabI
3mepeHune cun. bubnuoreka LIOK
24 https://m.edsoo.ru/ff0al8c
JnHamomeTp c
Bec TeNna. bubnunoteka LIOK
25 https://m.edsoo.ru/ff0al77
HesecomocTb 3
CnoxeHue AByx cun,
Hanpas/neHHbIX No Bbubnnoreka LIOK
26 O[lHOV NPSMOVA. https://m.edsoo.ru/ff0ala7
PaBHOAeCTBYyHOLLASA 0
cun
PeLueHwve 3aaay no
Teme
27 (1] A
PaBHOaenCTBYHOLLA
acun
Cwvna TpeHus n eé bubnnoteka LIOK dopmupoBaHue
28 BUAbl. TpeHne B https://m.edsoo.ru/ff0alb9 | OTBETCTBEHHOCTU

npupoge 1 TEXHWKe

c

KaK rpaxxgaHnHa 1



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

noTpebutens B
YCNOBUAX
B3aVIMOCBA3Y
NPUPOAHON 1
coumanbHoO cpespl.

29

NabopaTopHas
paboTa No7
«M3yyeHne
3aBMCUMOCTU CU/Tbl
TPEHUSA CKOJbXXEHNSA
OT CWNbI LaBNeHNs 1
XapakTepa
conpuKacaroLmxca
MOBEPXHOCTEM»

bubnunoteka LIOK
https://m.edsoo.ru/ffO0alcc

8

CuctemaTtunsaumsa mn
OCMbIC/IEHUSA
onbiTa B

eCTeCTBEHHOHaY4YHO
M obnactn

30

PelleHne 3aga4 Ha
onpeaeneHmne
PaBHO/ENCTBYIOLLIEN
cUnbl

31

PelleHne 3aga4 no
TemaM: «Bec Tena»,
«["pagmyeckoe
N306paXkeHne CU»,
«Cunnbl»,
«PaBHOfeNCTBYOLWA
A Cun»

bnbnmoteka LLOK
https://m.edsoo.ru/ff0alde

0

32

KoHTponbHas paboTa
no Temam:
«MexaHun4eckoe
[BMXKeHme», «Macca,

BocnuTtaHue
Tpyaontobus



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

NMIOTHOCTb», «Bec
Tena»,
«["pagmyeckoe
N306paxkeHne CU»,
«Cunnbl»

[asneHne. Crnocoobbl

bubnmoteka LLOK

YMeHbLUEHUA U dopmMmpoBaHue
33 https://m.edsoo.ru/ff0a20a
yBe/IMYeHus 6 rpaXaaHCTBEHHOCTH
[laBneHus
[asneHue rasa.
3aBNCMMOCTb Bubnmnoteka LIOK
34 [laBNleHnA rasa oT https://m.edsoo.ru/ff0a237
06bEMa, 6
Temneparypsl
Mepenava faBneHus
TBEPAbLIMU Tenamu, Bbubnnoteka LIOK
35 XUAKOCTAMU U https://m.edsoo.ru/ff0a25b
rasamu. 3akoH 0
Mackans
[asneHve B
XNUAKOCTU U Ta3e, BuonnoTeka L||OK C(*JOpMI/IpOB&Tb
36 BbI3BaHHOE https://m.edsoo.ru/ff0a271 | MNO3HaBaTE/bHbIE
[EeNCTBMEM CUSTbl 8 WHTepechl
TAXeCTU
PelleHwne 3aga4 no
Teme «[laBneHune B Bu6nmorea LIOK
37 https://m.edsoo.ru/ff0a282

YXNAKOCTU U rase.
3aKoH lMackana»

6



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bubnunoteka LIOK

CoobuaroLymecs
38 Haiom https://m.edsoo.ru/ff0a297
cocyfbl 0
CcopmupoBsaTtb
o noHsaTUe
MmapaBnnMyeckmm bubnmoteka LIOK
39 https://m.edsoo.ru/ff0a313 | MHOroobpasus
rnpecc .
6 0OBEKTOB U ABNEHWIA
npuposab!
MaHoMeTpblI.
40 MopLuHeBoiA
YXWMIKOCTHBIN Hacoc
HenpuaTue
ATmochepa 3emim u bubnnoteka LIOK Up o
. LencTBuK,
41 NPUYMHBI eé https://m.edsoo.ru/ff0a2b5
NMPUHOCALLMX Bpes
CyLLleCcTBOBaHUA a
npupoze.
Bec Bo3gyxa. Bubnmoteka LILOK
42 ATMOChepHoe https://m.edsoo.ru/ff0a2b5
[iaBfeHune a
CdopmupoBsatb
3mepeHmne E6 OK njoHﬂmeep
aTmMocepHoro vbnuoteka L|
43 https://m.edsoo.ru/ff0a2da | MHOroobpasms
faBneHus. OnbIT .
8 06BEKTOB U ABNEHWI
Toppuryennu
npuposasb!
3aBMCMMOCTb Eu6 OK
aTMocepHoro vbnuoteka L|
44 https://m.edsoo.ru/ff0a2fc
[laB/IEHNA OT BbICOTbI 4
Haj, ypoBHeM MopS -
45 bapomeTp-aHepouns. bubnunoteka LIOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

ATMOChepHoe
[aB/eHne Ha
pas3/INYHbIX BbICOTaX

https://m.edsoo.ru/ff0a2fc
4

PelleHwne 3agay no

46 Teme " dopmupoBaHue
ATmochepHoe CaMOCTOATENIbHOCTY
fiaBneHue"

JeicTBrE XXNAKOCTY CucTemartusaums un
M rasa Ha Bnbnmnoteka LIOK OCMbIC/IEHUS

47 NOrpY>XeHHoe B HNX https://m.edsoo.ru/ff0a327 | OMbITa B
Teno. Apxumegosa 6 €CTeCTBEHHOHaY4HO
cvna i obnactu
NabopaTopHas
paboTa
Ne8«OnpefeneHne Pa3BnTME HaBbIKOB
BblT/IKMBaIOLLIEN bubnmoreka LIOK 1 UCMOJIb30BaHWS

48 o o https://m.edsoo.ru/ff0a33f
CWUJTbl, AENCTBYIOLLEN c pa3INYHbIX CPeACTB
Ha Teno, Mo3HaHMA
Morpy>XeHHoe B
YXNAKOCTb»

NabopaTopHas
paboTa rno Teme
Ne9«lccnefoBaHme
3aBMCUMOCTU Beca Bubnmoteka LILOK
49 Tena B BOAe OT https://m.edsoo.ru/ff0a351

06bEMa
NOrpy>XeHHOW B
XXWAKOCTb YacTu
Tena»

4



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

50

[MnaBaHWe Ten

bubnmoteka LLOK
https://m.edsoo.ru/ff0a3a9
6

dopmMuMpoBaThb
ro3HaBaTe/lbHble
NHTEPECHI

51

PeLleHwne 3aga4 no
Teme "lMnaBaHue
Ten"

52

PeLleHwne 3aga4 no
Temam: «llnaBaHne
Cy[0B.
BosgyxonnaesaHue»,
«JlaBneHue TBepabIX
TeN, XXUAKOCTEN 1
rasos»

bubnmoteka LLOK
https://m.edsoo.ru/ff0a365
4

53

KoHTponbHas paboTa
no Teme «flaBneHve
TBEPAbIX Ten,
XWNKOCTEN 1 ra3oB»

BocnuTtaHue
Tpyaonobus

54

MexaHunyeckast
paboTa

bubnunoteka LIOK
https://m.edsoo.ru/ff0a3f8
2

55

MoOLLHOCTb.
EAVHMLBI MOLLHOCTY

bubnunoteka LIOK
https://m.edsoo.ru/ff0a3f8
2

56

Ypok-uccnefosaHue
"Pacyét MoLHOCTH,
pa3sMBaeMor npu
noabLEMe no
NecTHuue"

Passutne n
HaBbIKOB B
NCNO/b30BaHUK
pas/InyHbIX CPeacTB
No3HaHUs

57

MpocTble



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

MeXaHWU3Mbl. Pblyar.
PaBHOBecKe cun Ha
pblyare

Pblyarn B TEXHUKe,
ObITY 1 Npupoje.

Nagop ChopmmpoBaTb
Ne10/TaTopHas Bbubnnoreka LIOK noHATnE

58 paboTa https://m.edsoo.ru/ff0a478 | MHOroobpasus )
Mcenenosanme e 06BEKTOB U ABNEHWI
YC/I0BUIA paBHOBECUS MPPORe!
pblyara»
PelueHue 3aga4 no bubnnoteka LIOK

59 TeMe «YCnosus https://m.edsoo.ru/ff0a48a
paBHOBECUSA pblyara» 6
KoaghgumumeHT
MOJIE3HOr0 eincTeus
MexaHun3ma. HenpusTHne

60 NabopaTopHas [eCTBUIA,
pabota Nell NPUHOCALLMX Bpes,
«M3mepeHme K npupogae.
HaK/OHHOM
MAOCKOCTU»
PeLueHwve 3aga4 no Bubnmoteka LILOK

61 Teme "PaboTa, https://m.edsoo.ru/ff0a4dc4
MoLHOCTb, KM A" 8
MexaHnyeckas
SHeprus. Bubnunoteka LIOK

62 https://m.edsoo.ru/ff0a425

KuHeTnueckas u
noTeHUMaibHas

2



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252

JHEPTNA

63

3aKOH coxpaHeHwus!
MEXaHMNYECKOWN
3HEprum

bubnmoteka LLOK

https://m.edsoo.ru/ff0a436

0

CuctemaTtunsauma u
OCMbICNEHNA
onbiTa B

eCTeCTBEHHOHAY4HO
n obnactn

64

YPOK-3KCNEPUMEHT
no Teme
"OKcnepuMeHTaIbHO
e onpejeneHve
N3MEHEeHWs
KWHETWNYECKON 1
NoTeHLMaIbHOW
3HEprum npu
cKaTblBaHMK Tena no
HaK/OHHOM
njockoctu"

Pa3BMTUE HAaBLIKOB B
MCMO/b30BaAHNS
Pa3NNYHbIX CpPeacTB
Mo3HaHUS

65

KoHTponbHas paboTa
no Teme «Pabota n
MOLLIHOCTb.
SHeprusa»

BocnutaHue
Tpynonobus

66

Pe3epBHbI YPOK.
PaboTa Cc TekcTamu
no Teme
"MexaHnyeckoe
LIBUXKeHne"

bubnunoteka LIOK
https://m.edsoo.ru/ff0adee
6

67

Pe3epBHbIA YPOK.
PaboTa Cc TekcTamu
no teme "[laBneHue

bubnunoteka LIOK

https://m.edsoo.ru/ff0a4ffe



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

TBEpAbIX Ten,
XWNKOCTe 1 razos"

Pe3epBHbI YPOK.
PaboTa c TekcTamu

68 no Teme "PaboTa. 1 0
MoOLLHOCTb.
OHeprug"
OBLEE KOJIMYECTBO
YACOB INO 68 11

NMPOIrPAMME




8 KVIACC

Ne
n/ Tema ypoka
n

KoanuyecTBO 4acos

Bcer KoHTpoJbHBI

o e padoThbl

IIpakTuyecku
e padoThbl

Jara
H3y4YeHHn
s

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

IIporpamma
BOCIIUTAHUS

OcCHOBHbIe
MOMOXeHUs
MO/IEKYNSIPHO-
KWHETUYECKO
Teopun N Nx
OMbITHbIE
NnoATBEPXKAEHNS

bubnunoteka LIOK
https://m.edsoo.ru/ff0a525
6

dopmupoBaHue
no3HaBaTe/bHbIX
NHTEepecos

Macca 1 pasmep
aTOMOB W MOJIEKY/

Mogenn TBEéporo,
XMAKOro U
razoobpasHoro
COCTOSIHUI
BeLlecTBa

bubnunoteka LIOK
https://m.edsoo.ru/ff0a540
e

O6bsACHeHME
CBOICTB TBEPAOTO,
XNAKOro U
razoobpasHoro
COCTOSIHUN
BeLLecTBa Ha
OCHOBE MOJIOXKEHNIA
MONEKYNSAPHO-
KWHETNYECKON

dopmmpoBaHue
Nt0603HaTEeIbHOCTYU



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

Teopum

bubnmoteka LLOK

Kpuctannmnyeckume
5 https://m.edsoo.ru/ff0a580
1 amopHbIe Tena 0
CmaumnBaHue n
KanunnspHoCTb. bubnuoreka LIOK
6 https://m.edsoo.ru/ff0a553
ToBepxHOCTHOE 0
HaTsHKeHNe
Tennosoe Bubnmoteka LIOK
7 pacLLMpeHue n https://m.edsoo.ru/ff0a5a2
oxartue 6
TemnepaTypa.
Csasb
g TemnepaTypbl CO
CKOPOCTbIO
Tenn0Boro
[BWKEHUSA YacTumy,
BHyTpeHHAS
3Heprus. Cnocobsl Bubnuoteka LLOK
9 N3MeHeHNs https://m.edsoo.ru/ff0a5c6
BHYTPEHHEW 0
3Heprum
Bugp! Bubnuoteka LIOK ®opmrpoBaHe
10 https://m.edsoo.ru/ff0a641 | pecpcocbeperaroLLei
Tennonepefaym
2 AeATENbHOCTY
Ypok- Bubnmoteka LIOK dopmmpoBaHue
11 KOHepeHL s https://m.edsoo.ru/ff0a65¢c | pecypcocbeperaroLLe

"[MpakTnyeckoe

0

i neaTensHOCTH



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

1CNob30BaHme
TenoBbIX CBOWCTB
BELLECTB U
maTepuasios B
Lensx
3HeprocoepexxeHns

12

Konunyectso
TEnNoThbl.

Y penoHas
TENnI0emMKOCTb

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a697
6

13

YpaBHeHne
TensioBoro
banaHca.
TennoobmeH u
TennoBoe
paBHOBecue

bubnunoteka LIOK
https://m.edsoo.ru/ff0a708
8

Ccopmumposarts
OTBETCTBEHHOE
noTpebneHve pecypcos

14

NabopaTopHas
paboTa
"NccnepoBaHune
ABNEHMNSA
TennoobmeHa npu
CMeLIVBaHN
XONOAHON 1
ropsveii Bogpl"

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a6a9
8

dopmupoBaHue
HaBbIKOB
HabnoaeHns 1
nccnefoBaHns

15

PacueT Konm4ecTea
TennoThbl,

Heo6XoaMMOro A1
HarpeBaHus Tena u



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98

BblAeNAeMOro nm
npn OXnedKaeHnn

NabopaTopHas
paboTa
"Onpegeneme BubnmnoTeka LIOK dopmmrpoBaHme )
16 < https://m.edsoo.ru/ff0abbb | HaBblka COBMECTHON
YACTIEHOY 0 paboTbl B rpynmne
TensioeMKoCTH
BeLlecTa"
JHepruns Tonmea. bnbnmoteka LLOK dopmmpoBaHue
17 YnenoHas Tennota https://m.edsoo.ru/ff0a7b5 | pecypcocbeperatoLLe
cropaHus a i peATeNlbHOCTH
lNnasneHve n
0TBepAeBaHue bubnnoteka LIOK
18 KPUCTaN/IMYECKUX https://m.edsoo.ru/ff0a71d
Ten. YaenbHas 2
Tennota nnaasneHus
PelleHue 3agay Ha
onpeseneHme bubnuoteka LLIOK
19 o https://m.edsoo.ru/ff0a72f
yAe/NIbHOWN TeNoThl o
MnnaBneHns nbaa
Mapoobpa3oBaHue Bubnnoreka LIOK Henpuatue geinctsnii
20 N KoHJeHcauus. https://m.edsoo.ru/ff0a740 | ,NPUHOCSALLMX BPEL,
WcnapeHue c npupoge
KnneHwe. CopmupoBsaTtb
Y penbHas TennoTa Bubnunoteka LLOK MoHsATYHE
21 napoobpa3oBaHuns https://m.edsoo.ru/ff0a786 | MHOroobpasus
1N KOHAeHcauuu. c 06BEKTOB U ABNEHWI
3aBMCUMOCTb npupobl



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

Temneparypsbl

KUMNeHns oT
aTMOC(hepHOro
[laBeHuns
BnaxxHocTb
BO34yXa.
NabopaTopHas dopmmpoBaHue
paGota Bbubnnoreka LIOK MPOLIECCOB,
22 i} https://m.edsoo.ru/ff0a762
OnpepfeneHwve g BNNAIOLLNX HA
OTHOCUTE/IbHOW npupoay
B/IXKHOCTY
BO3gyxa"
PelueHne 3agay Ha
23 ornpegeneHue
B/IXKHOCTY
BO3ayxa
MpyHUMNBI paboTsl CehopMUPOBATH
TEnnosbIx FOTOBHOCTb B CBOEV]
ABurartenen. LeaTeNbHOCTH
24 MapoBas TypbuHa. NPUAEP>XXMBaTbLCA
[Buratens 3KO/IOTMYECKMX
BHYTPEHHEro HOPM.
cropaHus
KI1/4 Tennosoro
ABurarens. HenpuaTue
Tennosble bubnuoteka LIOK LleNCTBUMN,
25 https://m.edsoo.ru/ff0a7c7
ABurarenv un c NMPUHOCALLMX Bpes
3awnTa npupogae

OKpYy>XatoLLein



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

cpepl

26

3aKOH coxpaHeHus
1 NpeBpaLLeHns
3Hepruu B
TennoBbIX
npoueccax

CcopmupoBsaTtb
NoHATUE
MHOroob6pasus
006BLEKTOB W ABNEHWIA

npupoab!

27

lNMoaroToBka K
KOHTPO/IbHOWA
paboTe Mo Teme
"TennoBble
ABNIEHUS.
V3meHeH e
arperaTHbIX
COCTOSIHUN
BeLlecTBa"

bubnmoteka LLOK
https://m.edsoo.ru/ff0a83f
2

28

KOoHTponbHas
paboTa rno Teme
"Tennosble
ABNEHNA.
V3meHeHne
arperatHbIX
COCTOSIHUI
BeLlecTa"

bubnunoteka LIOK
https://m.edsoo.ru/ff0a86a
e

BocnutaHue
Tpyponobus

29

AnekTpusauma Ten.

[Ba poga
3MIEKTPUYECKUNX
3apsanoB

30

Ypok-
nccnefoBaHme

dopmupoBaHue
CaMOCTOATE/IbHOCTYU



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

"OnekTpusauma Ten
NHAYKLUMENR 1 NpK
COMPUKOCHOBEHUN"

31

B3avmogeiicTane
3apPAKEHHbIX TeN.
3akoH KynoHa

bubnunoteka LIOK
https://m.edsoo.ru/ff0a87e
4

32

AneKTpuYecKoe
rnone.
Hanps»KeHHOCTb
3/1EKTPUYECKOTO
nond. MpuHymn
cynepnosnyuu
3NEKTPUYECKIMX
nonew

bubnmoteka LLOK
https://m.edsoo.ru/ff0a8a0
a

dopmmpoBaHue
natpuoTunsma

33

Hocutenu
3NEKTPUYECKUX
3apszoB.
SneMeHTapHbIi
3apag. CTpoeHue
aTtoma

ChopmmpoBaTb
NOHATME
MHOroob6pasus
0O6BEKTOB U ABNEHWI

npupogbl

34

[MpoBOAHVKM 1
LON3NEKTPUKN.
3aKOH coxpaHeHus
3NIEKTPUNYECKOr 0
3apaga

bubnunoteka LIOK
https://m.edsoo.ru/ff0a8ef
6

dopmumpoBaHue
N0O03HATENIbHOCTU

35

PelueHne 3agay Ha
NnpuMeHeHne
CBOIICTB
3NEKTPUYECKMX

bubnunoteka LIOK
https://m.edsoo.ru/ff0a90c
C



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc

3apsifioB

ANEeKTPUYECKNIA
TOK, YCNOBUSA €ro En6 oK
nénmoreka
CYLLIeCTBOBaHWS. U dopmMmpoBaHue
36 https://m.edsoo.ru/ff0a95a
cTOUHMKM 4 naTpuoTumsma
3NIEKTPUYECKOr0 -
TOKa
[OelicTBus Bubnmoteka LIOK
37 3N1eKTpUYecKoro https://m.edsoo.ru/ff0a96b
ToKa 2
Ypok- CchopmmpoBaTh
nccnefoBaHme FOTOBHOCTb B CBOEIA
" eiicTBue [eATeNIbHOCTU
38 3N1eKTpUYecKoro npuaepXusarbca
nons Ha 3KOJIOTNYECKMX
MPOBOLHWNKN 1 HOPM.
AN3INeKTpuKn"
o dopmupoBaHue
ANeKTPUYECKMM bubnunoteka LIOK o
[OCTOBEPHOM
39 TOK B MeTa/inax, https://m.edsoo.ru/ff0a983 o
Hay4HoM
XXMAKOCTSX U rasax 8
nHpopmaLmn
AnekTpuyeckas YyacTue B pa3nnyHbIX
40 Lenb 1 eé BMAax JOCTYMHOrO Mo
COCTaBHbIe YacTu BO3pacTy Tpyjaa
Cwvna ToKa. En6 OK
N6amMoTeK
NabopaTopHas nvoreka L
41 https://m.edsoo.ru/ff0a8bd
paboTa

"3mepeHmne n

6



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

perynnpoBsaHue
CWU/bl TOKA"

42

AneKTpuYecKoe
Harnps>KeHue.
BonbTmeTp.
NabopaTopHas
paboTa
"A3smepeHmne n
perynvupoBaHue
HanpsXxeHns"

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a9el
4

dopmmpoBaHue
YBaXKEHUSA K TPyAY

43

ConpoTunsneHune
NPOBOAHNKA.
YpenoHoe
COMpPOTUB/EHMNE
BelllecTBa

bnbnmoteka LLOK
https://m.edsoo.ru/ff0aa73
8

44

NabopaTopHas
paboTa
"3aBMCUMOCTb
3/IEKTPUYECKOTO
CONPOTMB/IEHUSA
NPOBOAHMNKA OT ero
[JIMHBI, MoWaam
nonepeyHoro
ceyeHus u
MaTepuana

bubnunoteka LIOK
https://m.edsoo.ru/ff0aa73
8

CucrtemaTtusaumsa u

OCMbICNEHUA
onbiTa B

eCTECTBeHHOHayl-IHOIZ

obnactu

45

3aBMCYMOCTb CU/IbI
TOKa OT
HanpsXeHus.
3akoH Oma ang

bnbnmoteka LIOK
https://m.edsoo.ru/ff0aad44
a



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

yyacTKa Lienm

46

NabopatopHas
paboTa
"NccnepoBaHue
3aBMCUMOCTU CUJIbI
TOKa, NAYLLEro
yepes pesncTop, oT
COMNPOTMB/IEHUA
pesucTopa u
HanpshKeHns Ha
pesuctope”

bnbnmoteka LLOK
https://m.edsoo.ru/ff0aa04
e

dopmumpoBaHue
HaBblKa rpynmnoBoi
paboThl

47

MocnegoBaTenbHoe
1 NapannenbHoe
coeaVHeHNs
MPOBOAHKOB

dopmmpoBaHue
no3HaBaTe/lbHoro
NHTEpeca

48

NabopaTopHas
paboTa "lNpoBepka
npasun/ia CloXeHus
HanpsHXKeHW npw
rocnefoBaTe/ibHOM
COeIMHEHUN [BYX
pesncTopos"

bubnunoteka LIOK
https://m.edsoo.ru/ff0aaa5
8

49

NabopatopHas
paboTa "lMpoBepka
npaswna g1 CUsbl
TOKa npu
napansiefisHoM
COefIMHEHMN
pesncTopos"

bnbnmoteka LIOK
https://m.edsoo.ru/ff0aadl
e

YyacTue B pas3nnmyHbIX
BMAAX AOCTYMHOMo no
BO3pacTy Tpyja



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

PelleHue 3agay Ha

npumMeHeHve
50 3aKkoHa Oma gna Bubnmoteka LIOK
pasiMyHoro https://m.edsoo.ru/ff0aaf8a
COeANHEHMS
NMPOBOAHWNKOB
Pab6oTa 1
MOLLHOCTb bubnnoteka LIOK
51 3NEKTPUYECKOr0 https://m.edsoo.ru/ff0ab12
TOKa. 3aKoH 4
[xoynsa-JleHua
JNabopaTopHas
paboTa
"OnpepgeneHue Bubnmoteka LIOK
52 paboThbl 1 https://m.edsoo.ru/ff0ab3e
MOLLIHOCTY 0
3/IEKTPUYECKOTO
TOKa"
ANeKTpuYecKme
uenu u
noTpeéuTenu bnbnmoteka LLOK dopmmpoBaHue
53 3NEKTPUYECKON https://m.edsoo.ru/ff0ab66 | MNO3HaBaTe/IbHOIO
3Heprun B ObITY. 0 NHTEepeca
KopoTkoe
3aMblKaHue
MogrotoBka K
KOHTPO/bHOM bubnnoteka LIOK
54 https://m.edsoo.ru/ff0abd2

paboTe Mo Teme
"OnekTpuyeckme

c



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

3apagbl.
3apskeHHble Tena
N nx
B3aMMO/ENCTBMS.
[MOCTOSHHbIN
3NEeKTPUYECKNIA
TOK"

55

KOoHTponbHas
paboTa rno Teme
"2neKTpuyeckue
3apagbl.
3aps>KeHHble Tena
N nx
B3aMMOLENCTBMS.
[MOCTOSAHHBIN
3NEKTPUYECKUI
TOK"

bubnunoteka LIOK
https://m.edsoo.ru/ffOabea
8

BocnutaHue
Tpyaontobus

56

IMocTosiHHbIE
MarHuTbl, UX
B3aMMOJeNCcTBme

57

Ypok-
nccnefoBaHme
"N3y4yeHne nonen
MOCTOAHHbIX
MarHmToB"

bubnuoteka LLIOK
https://m.edsoo.ru/ff0ac3d
0

YMeHue BblpaxKaTtb
CBOIO MbIC/1b

58

MarHuTHoe rnone.
MarHuTHoe none
3emnu u ero
3HayeHue ang

bnbnmoteka LIOK
https://m.edsoo.ru/ff0acOb
a

HenpuaTue
[leNCTBUMN,
NPUHOCALLMX BPea
npupoge



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

YXU3HU Ha 3emne

OnbIT OpcTesa.
MarHuTHoe none BubnMoTexa LIOK EEOHZpT'\:IZpOBaTb
3N1eKTPUYECKOro
59 https://m.edsoo.ru/ff0acld | MHOroobpasus
Toka MarHuTHoe o
2 0OBEKTOB U ABNEHWIA
rnosie KaTyLuKu c —
TOKOM
[MprmeHeHne
3/1IEKTPOMArH1ToB B
TEXHUKE.
JNabopaTopHas bubnnoteka LIOK [MoHMMaHue
60 paboTa "M3yyeHune https://m.edsoo.ru/ff0ac74 | 3HauYeHWs HayKn B
fencTeus a YXU3HW 06LecTBa
MarHUTHOrO Mo
Ha NPOBOLHUK C
TOKOM"
AnekTpoasuraresb
MOCTOAHHOI O TOKa.
Vicnonb3oBaHue
anekTponsuraresne
' B TEXHUYECKMX HenpuaTue
YCTPOMCTBax N Ha Bubnuoteka LIOK LleNCTBUMN,
61 https://m.edsoo.ru/ff0ac86
TpaHcnopTe. c NMPUHOCALLMX Bpes
JNabopaTopHas - npupoge
paboTa
"KoHCTpyunpoBaHue
1 n3yyeHue paboTbl
anekTpoasurarens"
62 OnbITbl Papases. CucremaTtunsaumsa n



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

3aKoH
3N1eKTPOMarHMTHOM
NHAYKUWW.
Mpasuno JleHua

OCMbICNEHNA
onbiTa B

ecTeCTBeHHOHaYy4HOW
obnactu

63

AnekTporeHeparop.
Cnocobbl
NonyYeHns
3NEKTPNYECKOW
3HEpPrum.
AnekTpocTaHLnn
Ha
BO306HOB/SEMbIX
NCTOYHMKAX
3Heprum

NMoHMMaHne
3HayYeHWs HayKu B
YKM3HU 0bLlecTBa

64

lNMoaroToBka K
KOHTPO/IbHOWA
paboTe Mo Teme
"OneKkTpnyeckne n
MarHUTHbIe
ABneHuna"

65

KOoHTponbHas
paboTa rno Teme
"OneKkTpnyeckne n
MarHUTHblE
ABneHna"

bubnuoteka LLIOK
https://m.edsoo.ru/ff0acbl
4

BocnuTtaHue
Tpyaonobus

66

Pe3epBHbIii YPOK.
PaboTa ¢ TekcTamm
no Teme
"Tennosble

bnbnmoteka LIOK
https://m.edsoo.ru/ff0accs
e



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

ABNeHus™

67

Pe3epBHbIin YPOK.
PaboTa c TekcTamu
no Teme
"T10CTOSAHHbIA
3NEKTPUYECKUIA
TOK"

bubnunoteka LIOK

https://m.edsoo.ru/ff0acdc

6

68

Pe3epBHbIin YPOK.
PaboTa ¢ TekcTaMm
no Teme
"MarHuTHble
ABneHma"

OBLEE KOJIMYECTBO
YACOB INO
NMPOIrPAMME

70

11



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

9 KUIIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara
undgposbie IIporpamma
n/ Tema ypoka Bcer Kontpoabubl | IlpakTuyeckm | H3Yy4YeHH
oﬁpasosaTenLHue BOCIIMTaAaHUA
n 0 e padoThbI e padoThbI A
pecypcol
MexaHunyeckoe
1 [IBUXKEHMe. 1 0 0
MartepuanbHaa Touka
CdopmnpoBaTb
CuncTtema oTcyerTa. Eu6 oK I'IC()*)HFIF')I'I/Iep
OTHOCUTENBHOCTL vbnuoreka L
2 1 0 0 https://m.edsoo.ru/ff0ad47 | MHOroobpasus
MeXaHN4ecKoro o
4 0O6BEKTOB U ABNEHWI
OBWKEHNS
npupoal
PaBHOMepHOe Bubnuoteka LIOK dopmupoBaHue
3 NPSAMONINHeHOe 1 0 0 https://m.edsoo.ru/ff0ad19 | MO3HaBaTe/IbHbIX
ABWKEHNE a NHTEpPecoB
HepasHomepHoe cucTemaTusaUms
NPSAMONNHeHOe OCMbIC/IEHUSA
4 LBUXeHune. CpeaHss 1 0 0 onbiTa B
N MITHOBEHHas €CTeCTBEHHOHay4HO
CKOpPOCTb n obnactu
MpsMonnHeliHoe E6 oK
néamoTeka
paBHOYCKOPeHHOoe U
5 1 0 0 https://m.edsoo.ru/ff0ad8d
QBWKEHNE. 4
YCcKopeHue B
CkopocTb
6 NPSAMONIMHEHOT 0 1 0 0
PaBHOYCKOPEHHOr 0



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

ABMKeHus. I'padmk
cKopocTy

NabopaTopHas
paboTa
"OnpepgeneHue
YCKOpeHus Tena npu
paBHOYCKOPEeHHOM
LBWXEHMN MO
HaK/TOHHOM
naockoctun"

bubnmoteka LLOK

https://m.edsoo.ru/ff0adbl

8

dopmmpoBaHue
CamMOoCTOATE/IbHOCTH

CBoboaHoe nageHve
Ten. OnbiTbl Fannnes

ChopmmpoBaTb
NoHATUE
MHOroob6pasus
0O6BEKTOB U ABNEHWI

npupozbl

PaBHOMepHOe
[BVXEHMWe Mo
OKpY>XHOCTW. Mepuog,
M YacToTa
obpatleHuns.
JInHeliHas 1 yrnosas
CKOpOCTH

bubnunoteka LIOK
https://m.edsoo.ru/ff0ael7

6

10

LleHTpocTpemnTenbH
0€ yCKOopeHue

11

lMepBbIii 3aKOH
HbtoTOHa. BekTop
Cunbl

bubnunoteka LIOK
https://m.edsoo.ru/ff0ae61

2

dopmupoBaHue
CBSA3U NPUPOAbI U
HayKu

12

BTopoli 3aKoH
HblOTOHa.

bubnunoteka LIOK
https://m.edsoo.ru/ff0ae72



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

PaBHOAeNCTBYIOLLaA a
cuna
TpeTunii 3aKoH Bubnmoteka LIOK

13 HbloTOHa. https://m.edsoo.ru/ff0ae98
Cynepno3suums cun 2
PelleHune 3aaad Ha Bubnnoteka LIOK dopMUpoBaHHE
14 npUMeHeHWe 3aKOHOB https://m.edsoo.ru/ff0aeb6
CaMOCTOATENIbHOCTHU
HbloTOHa c
CUNa VIDVEOCTH bubnmoteka LLOK
15 ynpy ' https://m.edsoo.ru/ff0aeca
3akoH Nyka 5
PelueHwne 3agay no
16 Teme «Cuna
ynpyroctu»
NabopaTopHas
pa6oTa «/13mepeHme bubnunoteka LIOK dopMUpOBaHHE
17 YCKOpeHns https://m.edsoo.ru/ff0aee2 BAKEHS K TDY]
CBOGO/IHOIO 8 y b
nageHuns"
bnbnmoteka LLOK
18 Cwuna TpeHus https://m.edsoo.ru/ff0af73
8
bubnunoteka LIOK
PeLueHwe 3aga4y no dopmmpoBaHue
19 %A https://m.edsoo.ru/ff0afa2 pMP
Teme «Cwuna TpeHus» 6 Tpyaontobus
PeLueHwe 3aga4y no
Teme onpeseneHve Bubnuoteka LIOK
20 https://m.edsoo.ru/ff0af8b

KoapumeHTa
TPEHWNSA CKONbXXEHNSA

€



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be

PeLueHwe 3agay no
Teme "3aKOHblI

bubnmoteka LLOK

21 HbloToHa. Cnna https://m.edsoo.ru/ff0afh8
ynpyroctin. Cuna e
TpeHusa"
Cuna TaXecTn 1
3aKOH BCEMUPHOI0 Bbubnnoreka LIOK
22 TATOTEHUSA. https://m.edsoo.ru/ff0af04
YCcKopeHue 4
cBO6GOAHOr0 NafeHns
YpoK-KoHhepeHL s
"[1BM>KeHWe Ten
A dopmupoBaHeHne
BOKpYT
6epexknnBoro
23 rpaBUTaLMOHHOIO
NpUPOLONO0/NbL30BaHN
ueHTpa (ConHeyHas q
cucTema).
[ranakTukn"
PelueHwne 3agay no En6 OK
Teme "Cuna TAXecTu vbnuoTeka L|
24 https://m.edsoo.ru/ff0af5f
1 3aKOH BCEMUPHOIO 3
TAroTeHns" B
dopmupoBaHue
NepBas KoCcMUYecKas
CKOpOCTb Bubnnoteka LILOK npeacTaBneHune 0
25 ' https://m.edsoo.ru/ff0af33 | COBPEMEHHOI
HesecomocTb 1 o
c Hay4YHOMN KapTunHe
neperpysku
mupa
PaBHoBecue Bubnunoteka LIOK dopmupoBaHue
26 MaTepuanbHOI TOUKN. https://m.edsoo.ru/ff0afe3 | Hay4HOro

AB6CONIOTHO TBEPAOE

6

MUPOBO3PEHNS



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

Teno. PaBHoBecue
TBEpPAOro Tenac
3aKpeniEHHOIR 0Cblo
BpaLLleHuns

MoMeHT cunbl. LieHTp

27
TAXKeCTU
PelueHwne 3agay no bubnunoteka LIOK YuacTtue B pasfinuHbIX
28 Teme "MOMEHT CUnbI. https://m.edsoo.ru/ffOb02 BMAaxX AOCTYMHOrO Mo
LleHTp TsKecTn" b4 BO3pacTy TpyAa
lMoaroToBka K
KOHTPO/IbHOW paboTe
no Teme bubnmoteka LLOK
29 "MexaHunyeckoe https://m.edsoo.ru/ffOb04
LBVKEHMeE, 08
B3aumopenictaue
Ten"
KoHTposnbHas paboTta
no Teme En6 oK
"MexaHunyeckoe vbnuoteka L| dopmmpoBaHue
30 https://m.edsoo.ru/ff0b06e
LBWKeEHVe. c TpyLonobus
Bsavmogeiictaue -
Ten"
Wmnynbc Tena.
y ChopmmpoBaTb
Vimnynbc cunel. EnG OK HOHSTYE
3aKOoH coxpaHeHus vbnuoteka L
31 https://m.edsoo.ru/ff0b07f | MHOroobpasms
nmnynbca. Ynpyroe un o
a 0OBEKTOB U ABNEHNIA
Heynpyroe
. npupoabl
B3aMMopelncTBme
32 PeLueHwne 3agay no Bubnmoteka LIOK BocnutaHue



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa

Teme "3aKoH
COXpaHeHus
nmnynsca"

https://m.edsoo.ru/ffOb09
6¢C

Tpynonobus

33

Y POK-KOH(EePeHL s
"PeaKTnBHoOe
[BVKEHWe B Npupoae
N TEXHMKe"

BocnutaHue
naTpuoTmama

34

MexaHn4eckas
paboTa 1 MOLLHOCTb

bubnunoteka LIOK
https://m.edsoo.ru/ffOb0a8
4

35

PaboTa cunbl
TSDKECTW, CUNbI
YMNPYrocTv 1 Cunbl
TpeHus

bubnunoteka LIOK
https://m.edsoo.ru/ffOb0d
b8

36

PelueHwne 3agay no
Teme onpegeneHune
paboTbl CUSbI TPEHWS
npu paBHOMEPHOM
[BWKEHWM Tena no
rOPU30HTa/IbHON
NOBEPXHOCTU

dopmmpoBaHue
CamMOoCTOATe/IbHOCTH

37

CBA3b aHeprum un
paboTbl.
lNoTeHUManbHas
3Heprus

CuctemaTtunsaums u
OCMbIC/IEHUSA
onbiTa B

eCTeCTBEeHHOHaY4HO
n obnactn

38

KunHeTnyeckas
3Heprus. Teopema 0
KWHETUYECKOI
3Heprum

bnbnmoteka LLIOK
https://m.edsoo.ru/ffOb0c3

2



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32

39 3aKOH CoxXpaHeHus dopmmpoBaHue
3HEprumn B MexaHuke naTpmoTumsma
dopmupoBaHme
NabopaTopHas PMIP
Bubnunoteka LLOK MOHUMaHNs
paboTa «M3yueHme
40 https://m.edsoo.ru/ffOb12f | LIeHHOCTK
3aKOHa CoXpaHeHwus
e 4e/I0BEYECKOro
3Heprum»
TpyAa
Koneb6atenbHoe bubnmoteka LLOK
41 [BV>KEHWe 1 ero https://m.edsoo.ru/ffOb18
XapaKTepUCTUKN 58
3aryxaroujme
- bubnunoteka LIOK
KonebaHms. CB#3b HayKn 1
42 https://m.edsoo.ru/ff0b20f
BbIHY>XeHHble 0 TEXHWUKN
KonebaHus. Pe3oHaHC -
MaTemMaTU4eCKMnin 1
43 NPY>XUHHbBIR
MasATHUKMN
Ypok-uccnefosaHme
«3aBMUCUMOCTb Eu6 OK
nepuojaa KonebaHuii vbnuoteka L| dopmMmmpoBaHme
44 https://m.edsoo.ru/ff0b19
OT XKECTKOCTM 72 CaMOCTOATENIbHOCTYU
NPY>XXVHbI U Macchbl T
rpysa»
CdopmunpoBsaTb
MpeBpawyeHne (popmiAp
3Heprum npu ORATIS
45 MHOroo6pasus
MEeXaHNYeCKnx o
0OBEKTOB U ABNEHWI
KonebaHmsx
npupozabI
46 PeLueHue 3aga4y no bubnunoteka LIOK



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

TeMe onpeaeneHne
4acTOTbl 1 Neproja
KonebaHuii
MPY>XUHHOI O
MasTHUKa

https://m.edsoo.ru/ffOblae
c

47

PeLleHwe 3aga4y no
Teme npoBepka
He3aB1CKMOCTU
nepvoga KonebaHwmi
rpysa, NofBeLIEHHOro
K HATK, OT Macchbl

rpysa

bubnmoteka LLOK
https://m.edsoo.ru/ffOb19
7a

48

MexaHnueckue
BO/IHbI. CBOICTBA
MeXaHNYeCKnX BOJTH.
lMpoponbHbIe 1
norepeyHble BOSHbI

bubnunoteka LIOK
https://m.edsoo.ru/ffOb21f
e

49

YPOK-KOH(EepeHL /s
"MexaHunyecKkume
BOJIHbI B TBEPAOM
Tene. CelicMnyeckue
BOJIHbI"

dopmunpoBaHue
HaBblKa TBOPYECKO
paboThbl

50

3BYK.
PacnpocTtpaHeHue u
OTpakeHue 3ByKa

51

Ypok-uccnefosaHme
"HabnoaeHne
3aBYCMMOCTHU BbICOTbI
3BYKa OT 4acToTbl"

dopmupoBaHue
rpaXaaHCTBEHHOCTYU



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

dopmupoBaHme

['POMKOCTb 3BYKa U 6€30MacHOro
52 BbICOTA TOHA. noBefeHns B ObITY,

AKYCTUYECKWIA nprpoae,

PE30HaHC obLecTse.

YPOK-KOH(pepeHumns

" b thepey BubnmnoTeka LIOK dopmmrpoBaHme

YnbTpasByK u
53 https://m.edsoo.ru/ff0b23c | NpaKTU4ecKoro

NH(pPa3BYK B

" a onbITa

NPUPOLE N TEXHUKE

MogroToBka K

KOHTPO/IbHOW paboTe E6 oK

no Teme "3aKoHbl vbnuoreka L
54 https://m.edsoo.ru/ffOb25f

COXpaHeHus. 0

MexaHun4eckume B

KonebaHua 1 BOSHbI"

KoHTposbHas paboTa

no Teme "3aKoHbl

dopmupoBaHue

55 COXpaHeHus. TOVIONO6HS

MexaHnuyeckune PYA

Kone6aHuna 1 BO/HbI"

SNeKTpOMarHUTHoe

one Bubnuoteka LIOK ®opmrpoBaHue
56 ' https://m.edsoo.ru/ff0b2ab | 3KONOrMYECKOiA

3NEeKTPOMarHuUTHbIE

e 3aWunThl

BOJIHbI

CsolicTBa
57 3N1EeKTPOMarHUTHbIX

BOJH

¥ POK-KOH(pepeHLiys BubnmoTeka LIOK dopomupoBaHite
58 P pepeny 4 6e3omacHoro

"LLkana

https://m.edsoo.ru/ffOb2fe

noBefeHns B ObITY,



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

3/IEKTPOMArHUTHbIX 6 npupoze,
BOJIH. cnonb3oBaHne obLLecTBe.
3/IEKTPOMArHUTHbIX
BOJIH [/19 COTOBOWA
cBasn"
YpoK-uccnefosaHune
"N3yyeHmne CBOICTB HenpuaTne
3NeKTPOMAarHMTHbIX Bubnuoteka LIOK AeCTBUIA,
59 https://m.edsoo.ru/ff0b2c6
BOJIH C NMOMOLLbHO c NMPUHOCALLMX Bpes
MOGWIBHOTO - NMPUPOLE N YeNoBEKY
TenedoHa"
PelleHue 3agay Ha
ornpegeneHue
60 4acToThl 1 AINHBI
31EeKTPOMarH1THOW
BOJ/IHb!
3NeKTpoMarHuTHas CcopmupoBsatb
npupopja ceeta. BuonnoTeka LIOK noHATNe
61 CKopocTb cBeTa. https://m.edsoo.ru/ff0b31 MHOroob6pasus
BonHoBble CBOICTBA do 00BLEKTOB 1 SIBNEHWIA
cBeTa npupoa!
MICTOUYHMKN cBeTa.
MpAMONnHeliHoe Bubnunoteka LIOK dopmMmpoBaHue
62 pacnpocTpaHeHue https://m.edsoo.ru/ffOb36 Hay4HOro
cBeTa. 3aTMeHus 58 MMPOBO3PEHNS
ConHuya v JTyHbl
3aKOH oTpaxkeHus Bubnmoteka LIOK
63 cBeTa. 3epkana. https://m.edsoo.ru/ff0b38c

PelueHue 3aga4y Ha

4



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

NPUMEHEHNE 3aKOHa
OTpaKEHNA CBETA

64

lNpenomneHwne ceeTa.

3aKOH npenomneHus
cBeTa

bubnunoteka LIOK
https://m.edsoo.ru/ffOb3ae
a

65

[onHoe BHYTpeHHee
OTpaXXeHue CBeTa.
Vicnonb3oBaHue
MoJsiHOro
BHYTPEHHero
OTpaXeHus B
ONTUYECKUNX
CBETOBOAAX

bubnmoteka LLOK
https://m.edsoo.ru/ffOb3c5
c

CBs3b HayKn n
npuposasbl

66

PeLleHwe 3aga4y no
Teme mccnegoBaHue
3aBUCMMOCTH yrna
npenomaeHuns
CBETOBOrO nyya o1
yrna nafieHus Ha
rpaHuLe "Bo3gyx-
cTekno™

67

YPOK-KOH(EepeHL /s
"cnonb3oBaHne
MoJIHOro
BHYTPEHHero
OTPaXeHWUs:
CBETOBOAPI,
ONTUKOBOMIOKOHHas
CBA3b"

dopmupoBaHue
HaBblKa
KPUTUYECKOTO
MbILLIEHNSA



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

JInH3bI. OnTnYecKas

bubnnoteka LIOK

68 https://m.edsoo.ru/ff0b3f2
cuna NnH3bI .
MocTpoeHue Bubnmoteka LIOK
69 1306paxXeHNIi B https://m.edsoo.ru/ffOb44
NINH3aX 4a
NabopaTopHas
paboTa y
"Onpefenexve bubsinoteka LIOK aﬁ(:j::; BUaAX
70 (hOKYyCHOrro https://m.edsoo.ru/ff0b42 P A
06 [OCTYMHOr0 Mo
paCCTOFIHI/Ui 7 06 BO3PACTY TPY/A
ONTUYECKON CUSbI
cobupatoLleit MH3bI"
dopmupoBaHue
¥ POK-KOHMEPEHLWA BuénnoTeka LIOK GesonacHoro
" nosefeHns B ObITY,
71 OnTunyeckune https://m.edsoo.ru/ffOc0a7 npupoae
NIMH30Bble NPUGOPLI™ e oﬁmeCTBé_
bubnunoteka LIOK
I"na3 Kak onTuyeckas
72 https://m.edsoo.ru/ff0b46
cuctema. 3peHue
84
YPOK-KOH(epeHu s HenpusaTne
73 " [1etheKTbl 3pEHUS. LleNCTBUMN,
Kak coxpaHuTb NPUHOCALLMX Bpes,
3peHune" npupoae
Pa3noxeHue 6enoro En6 oK
cBeTa B CNeKTp. ubnmoreka L
74 https://m.edsoo.ru/ff0c0f4

OnbITbl HbOTOHA.
CnoxeHue

c



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

CMEKTPasbHbIX
LiBeTOB. [ucnepcus
cBeTa

Pa3noxeHne 6enoro
cBeTa B CNeKTp U
BOCMPUATMIO LiBETA

Bbubnnoreka LIOK

Cuctematmsauma u
OCMbICNEHNA

75 https://m.edsoo.ru/ff0c0e2 | OMbliTa B
”pgAMeTOB fpn nx a eCTeCTBEHHOHaYy4HO
HabnoaeHNN Yepes i 06nacTu
LiBeTOBbIE PUILTPBI
YPOK-NpakTUKym
"BO/IHOBbIE CBOMNCTBA

BocnutaHue

76 CBeTa: gucnepcus,

Tpyzonobus
NHTEPdepeHLUs 1
Andpakuma™
OnbITbl Pesepopaa bnbnmoteka LLOK

77 N NnaHeTapHas https://m.edsoo.ru/ff0c12a
Mofe/b aToma 8

78 MocTtynatbl Bopa.

Mogenb atoma bopa
VcnyckaHue v En6 OK
norsolLleHve ceeTa vbnuoreka L

79 https://m.edsoo.ru/ff0c144
aTomMoM. KBaHTbI. c
JInHelyaTble CnekTpbl -

YPOK-NpakTUKym Eu6 oK MoHnmaHune
"HabntogeHne vbnuoteka L| cneungukm

80 https://m.edsoo.ru/ff0c155 o
CMNeKTPOB 0 TPYA0BOMA
ncnyckaHma" B [eATeNbHOCTH

81 PafnoakTMBHOCTb 1 bubnnoteka LIOK

eé Bnabl

https://m.edsoo.ru/ff0c167



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

2

CTpoeHne aTOMHOro

bubnmoteka LLOK

CBs3b HayKn n

82 Aapa. HyKnoHHas https://m.edsoo.ru/ff0c18a
npuposab!
MogAenb c
CuctemaTtunsaums u
Pa,EI,I/IoaKTI/IBHbIe BuonnoTeka L||OK OCMbICNeHUA
83 npespaLleHuns. https://m.edsoo.ru/ffOclal | OfMblTaB
30TOmMBI 4 eCTeCTBEHHOHAY4YHO
 obnactm
PeLleHwe 3aga4y no
TeMe: bubnnoreka LIOK
84 — https://m.edsoo.ru/ffOc1b4
PagnoakTuBHble 3
npespatyeHna" B
85 Mepnop nonypacnaga
K-KOH HLMSA
'>I’po O(bepery HenpuaTue
PafnoakT/BHble bubnunoteka LIOK o o
LleNCTBUMN,
86 N31y4YeHns B https://m.edsoo.ru/ff0c212
MPUHOCALLMX Bpes
npupoae, MeguunHe, 6
" npupoae
TeXHUKe
FALepHble peakunn.
3£K(§)Hbl cc?xpall-lteHma bubnmoreka LIOK
87 https://m.edsoo.ru/ffoc1c5
3apAL0BOro 1 3
MaccoBOro yucen -
SHeprus cBAsm Bubnuoteka LLOK
88 aTOMHbIX Aaep. CeAsb https://m.edsoo.ru/ff0c1d7
MaccChbl 1 3HEprun a
PelueHwne 3agay no
89 Teme "HAnepHble

peakummn'



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

90

Peakuun cnHTesa n
[leneHna aaep.
VICTOYHMKW 3HEprum
ConHua n 3B63g

bubnunoteka LIOK
https://m.edsoo.ru/ffOcle8
8

CucrtemaTtunsaums u
OCMbIC/IEHUSA
onbiTa B

eCTeCTBEHHOHAY4YHO
n obnactn

91

Y POK-KOH(EePeHL s
"ApnepHan
JHepreTumka.
[OelicTBns
PafnoaKTUBHbIX
N3NYyYeHNI Ha XMBble
opraHun3mbl"

HenpusThe
AeCTBUIA,
MPUHOCALLMX BPeS
npupoge

92

MogroToBka K
KOHTPO/IbHOW paboTe
rno Teme
"OneKTpomMarHuTHoe
rnone.
3NeKTPOMarHuUTHbIE
BO/NHbl. KBaHTOBbLIE
ABneHuna"

bubnunoteka LIOK
https://m.edsoo.ru/ff0c223
e

93

KoHTposbHas paboTa
no Teme
"OneKTpoMarHMTHoe
rnone.
SNEeKTPOMarHuUTHbIe
BO/MHbl. KBaHTOBbLIE
ABneHna"

dopmmpoBaHue
Tpyaonobus

94

MoBTOpEHME,
0606LLEeHME.
JlabopaTopHble

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c245
a



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a

paboTbl MO Kypcy

"B3aMmogeiicTene

Ten"

[NoBTOpEHME,

0606LLeHMe. PeweHne

Bubnmoteka LLOK Cucrematumsauus

pacyeTHbIX 1
95 https://m.edsoo.ru/ff0c257 | (PakToB B TAX

KayeCTBEHHbIX 3aa4

i 2 MO3HaHWS

no Teme "Tensosble

npovecchol”

MoBTOpEHME,

0606LLeHMe. PeweHne

pacyeTHbIX U bubnnoteka LIOK
96 KayeCTBEHHbIX 3a4a4 https://m.edsoo.ru/ff0c2a2

no teme "KIiA 2

TenoBbIX

nurartenen”

NoBTOpEHME,

0606L1eHMe. PelleHne

bubnunoteka LIOK

pacyeTHbIX U
97 https://m.edsoo.ru/ff0c2b3

KayeCTBEeHHbIX 3a4au 0

no teme "KIiAj B

3M1eKTPOYCTaHOBOK"

NoBTOpEHME,

0606LLeHVe.

w Bnbnmoteka LLOK DOpPMADOBaHIE
98 JlabopaTopHble https://m.edsoo.ru/ff0c2c5
Tpyaontobus

paboTbl Mo Kypcy 2

"CBeToBble ABNeHnA"

NoBTOpEHME, Bu6rmorera LIOK dopmMupoBaHue
99 https://m.edsoo.ru/ff0c2d6

0606LLeHmne. PaboTa ¢ Tpyaonobus

a



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

TekcTamu no Teme
"3aKOHbI COXpaHeHns
B MexaHuKe"

100

[NoBTOpEHME,
0606LLeHKe. PaboTa ¢
TekcTamu no Teme
"KonebaHus n
BOJIHbI"

bubnmoteka LLOK
https://m.edsoo.ru/ff0c2e8
2

101

MoBTOpEHME,
0606LLeHme. PaboTa ¢
TekcTamu no Teme
"CBeTOBbIe ABNeHnA"

bubnmoteka LLOK
https://m.edsoo.ru/ff0c304
4

102

MoBTOpEHME,
0606LLeHme. PaboTa ¢
TekcTamu no Teme
"KBaHTOBasA 1
AnepHas pusmnka”

OBLEE KOJIMYECTBO
YACOB MO NPOIrPAMME

102

10



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®u3mka, 8 knacc/ MNepbiwknH A.B., O6LEeCTBO C OrpaHUYeHHOW
OTBETCTBEHHOCTbHHO «l13aTeNbCTBO «DK3aMeH»

» du3nka, 9 knacc/ MepbiwknH N.M., I'yTHUK E.M., MiBaHOB A.W., lNeTpoBa
M.A., AKLUMOHEepHOe 06LecTBO «34aTenbCTBO «IpocBeLLeHme»

» ®dusmka, 7 knacc/ MNepbiwkH V.M., NBaHoB A.W., AKLMOHEPHOE 06LLECTBO

«M3patenbcTBO «l1pocBeLleHme»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJISA
[MoypouHble pa3paboTkm no dmanke 7-8kn.B.A.Bonkos, C.E. MNMonsHcKui.
C6opHKK 3aga4 Jlykawmk B..7-9kn

Pabouas TeTpagb no gmsnke .A.B. MNepbILLKKH.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET

Bnbnnoteka LJOK https://m.edsoo.ru/

Yuutens noptan: http://www.uchportal.ru

Poccuiickas aneKTpoHHas Lwkona https://resh.edu.ru/

.Yuu py. https://uchi.ru/
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