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MNOACHUTEJIBHASA 3AIINCKA

Mporpamma Mo (M3MKe Ha YPOBHe OCHOBHOro 06uero o6pa3oBaHNA
COCTaB/leHa Ha OCHOBe MOJIOXKEeHWIn N TPebOBaHUA K pe3ynbTaTtaM OCBOEHWA Ha
6a30BOM YpOBHe OCHOBHOW 06pa3oBaTe/lbHOM MPOrpaMmbl, MPeLCTaB/IEHHbIX B
dIroOC 000, a TakxKe € y4eTOM (hefiepasibHON paboyeit NporpaMmmbl BOCNUTAHNA U
KoHuenuun npenogasaHns y4ebHoro npegmeta «Pusmnka».

CogepxaHve nporpammbl MO (OM3MKE HanpaefeHO Ha (hopMUpoBaHMe
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
M1aHMPYEMbIM TMYHOCTHBLIM 1 MeTarnpeaMeTHbIM pe3y/ibTataM 00yyeHus, a Takxke
MeXnpeLMeTHbIe CBA3WM eCTeCTBEHHO-HAYUHbIX Y4eOHbIX NpPeAMEeTOB Ha YpPOBHE
OCHOBHOI0 06LLEero o6pa3oBaHus.

Mporpamma no u3nke ycTaHaB/IMBAET pacnpeesieHne yuebHoro marepvana
Nno rogam oby4deHus (Mo Knaccam), npeanaraeT NPUMePHYO NOcnef0BaTe/lbHOCTb
M3y4YeHUsi TeM, OCHOBaHHYHO Ha /IOrMKe pasBUTUS NPEAMETHOr0 COAEpPXKaHWs U
YUeTe BO3pPacTHbIX 0COBEHHOCTEN 06yYatoLLMXCS.

Mporpamma no um3nke paspaboTaHa C LENbHO OKasaHWs MeTOAMYECKOM
MOMOLLM YYMTESO B CO3aHNM paboyein mporpaMmbl Mo y4ebHOMY npeameTy.

TpygHOCTM opraHm3aumyM COOCTBEHHOW [AeATe/lbHOCTU W MOBeAeHUs, B
4aCTHOCTU MPOAYKTUBHON yyebHOoM [eATe/IbHOCTW. BblpaxxeHHas
HEePaBHOMEPHOCTb 1 cneundmrKa pasBnTuUsa NCUXNYECKMX (YHKUMIA. Cneundmnka u
HeAO0CTaTOUYHOCTb Pa3BUTUA MO3HABaTe/lbHOW AeATeNbHOCTU B LefioM. TPYyAHOCTK
B YCTAHOBNIEHUA  MPOAYKTMBHbLIX  B3aMMOAEWCTBUIA C  OKPY>KAKOLMMMU.
BblpaXeHHble  TPYAHOCTW  COUMaIbHO-3MOLMOHA/ILHOrO  B3aMMOZENCTBUS.
MoTpebHOCTM B crieumanbHOM opraHu3aumMnm 06pa3oBaTeNlbHON0 MPOCTPaHCTBa.
HeobxoaMmMoCTb MCMOMb30BaHUA CreymasibHbIX MNPUEMOB W METOZOB NpU KX
0by4eHun.

du3nka ABNAETCA  CUCTEMOOOpAsyloLWMM  ANA  eCTEeCTBEHHO-HAYUHbIX
yyebHbIX NpeAMeTOB, NMOCKO/bKY (DU3MYECKME 3aKOHbI 1IeXaT B OCHOBE MPOLLECCOB
N SBMEHWI, WN3y4YaeMblX XWUMWUeEd, Ouonorneit, acTPOHOMMER W (HU3NYECKON
reorpatmein, BHOCUT BK/Maf B  €CTECTBEHHO-HAy4HYH  KapTMHY  MUpa,
npefocTaBnsieT Haumbosiee HACHble 06pasubl MNPUMEHEHUA Hay4yHOro MeToaa
MO3HaHMS, TO eCTb CNOCO6a NOMYyYeHNS AOCTOBEPHbIX 3HAHWIA O MUpe.

OfHa 13 rnaBHbIX 334a4 (PU3NYECKOro 06pa3oBaHWA B CTPYKTYpe 00Liero
06pa3oBaHNs COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAY4YHOW FPamMOTHOCTU W
NHTepeca K Hayke Yy 06yyatoLLmXcs.



N3yyeHne mM3MKM Ha 6a30BOM YpPOBHE MNpeAaronaraet OBMajeHue
CeayrolWMMY  KOMMETEHTHOCTAMMW, XapaKTepu3yHLWMMM eCTeCTBEHHO-Hay4YHYHO
rpamMoTHOCTb:

e Hay4YHO OOBACHATb AB/EHUS;

e OLEHMBaTb M NOHNMAaTb 0COGEHHOCTW Hay4YHOr0 UCCNe0BaHuS;

e WHTEPNpeTVpoBaTb  [JaHHble U WCNOMb30BaTb  HayuYHble
[0Ka3aTeNbCTBa A4/19 NoMyyYeHUs BbIBOAOB.

Llenn wn3yyeHMs (U3MKM Ha YPOBHE OCHOBHOrO 06Llero o6pa3oBaHMA
onpegeneHbl B KoHuenuuu npenogaBaHns y4vebHoro npegmera «®Pusmka» B
obpasoBaTte/ibHbIX  OpraHu3aumax  Poccuiickoin  ®egepaumu,  peasinsyroLmx
OCHOBHble  00Lle0bpa3oBaTe/ibHble  NPOrpammbl,  YTBEPXAEHHOW  peLleHVEM
Konnernm MuHuctepcTBa npocseLleHns Poccuiickoin defepaumm (NpoTokos oT 3
aekabpsa 2019 r. Ne MK-4BH).

Heau nzyyenuss Gusnku:

o MNpuoOpeTEHNE WHTEpeca W CTPeM/IEHUS O00y4YaloWmUXca K Hay4yHoMy
N3YYeHUIO MPUPOAbl, PasBUTUE WX WHTENNEKTyallbHbIX WU TBOPYECKMX
CMOCOBHOCTEW;

e pasBMTWeE MpeacTaBNeHMn 0O HAYYHOM MeTOe MO3HaHMs 1 (hopMMpOBaHUe
NCCNeA0BaTeNbCKOro OTHOLLEHNS K OKPYXKatOLWMM SBIEHUAM;

o (hOpMMPOBaAHME HAYYHOrO0 MUPOBO33PEHMS Kak pe3ynbTara W3yyeHus
OCHOB CTPOEHNA MaTepuun 1 hyHAaMeHTa/IbHbIX 3aKOHOB (DU3UKU;

o (hopmupoBaHME MpPeACTaBNeHUIA O PO (U3MKU AN Pas3BUTUSA APYrUX
eCTECTBEHHbIX HayK, TEXHUKM N TEXHONOT WA,

e pa3BUTME  TMPEACTaBNEHUA O  BO3MOXHbIX  cdepax  Oyayulein
NpodecCnoHanbHON AeATeNbHOCTH, CBA3AHHON C (OM3NKOW, NOAroTOBKa K
Aa/ibHenLemMy 00y4eHNIO B 3TOM Hanpas/eHUMN,

JlocTvKeHne 3TUX Ueneil nporpaMmMbl Mo (PU3MKe Ha YpOBHE OCHOBHOIMO

06LLero obpasoBaHNs 06ecneyrBaeTCa peLleHNeM CeLyowmnx 3aaay:

o MNpuoOpeTeEHMe 3HaHWA O AUCKPETHOM CTPOEHMM  BeLLeCTBa, O
MeXaHWYeCKUX, TensoBbIX, 3MeKTPUUYECKUX, MarHUTHbIX W KBaHTOBbIX
ABNEHUAX;

o NPUOBPETEHNE YMEHMI ONUCHIBATb U OOBLACHATL (IU3NUECKME SBMEHUSA C
MCNONb30BAHNEM MOMYYEHHBIX 3HAHWA;

e OCBOEHME METOAOB peLUeHUss MNPOCTENLIMX pacyeTHbIX 3aga4y C
1CMo/b30BaHNEM (hM3nMYeCKNx Mogenei, TBOPYECKUX "
MPaKTUKO-OPUEHTMPOBAHHbIX 3a4ay;

o pasBuTME YMeHWIN HabNto4aTb NPUPOAHbLIE SABMEHUS N BbINOMHATL OMNbIThI,
nabopaTopHble  paboTbl U 3KCMEPUMEHTa/IbHble  WCC/eA0BaHUs ¢
1CMO/b30BaHNEM M3MEPUTENbHBIX NMPUOOPOB;



e OCBOEHVe MPMEMOB PaboTbl C MH OPMaLMen (PU3NYECKOro COAepXKaHus,
BK/HOYaA NH(OPMALMIO O COBPEMEHHbIX JOCTMXKEHUAX (DU3NKK, aHaN3 r
KPUTUYECKOe OLieHVBaHWe MHhopMaLnK;

e 3HAaKOMCTBO CO cthepaMm NPOgecCMOHaIbHON AeATeIbHOCTH, CBA3aHHbIMU
C (DM3NKOW, W COBPEMEHHBLIMW TEXHONIOTUAMM, OCHOBaHHbLIMW Ha
AOCTUDKEHUAX (DU3NYECKOW HayKMU.

Ha n3yyeHne qu3mkn (6a30BbIA YPOBEHb) Ha YPOBHE OCHOBHOIO OOLLErO
0bpa3oBaHua 0TBOANTCA 238 Yacos: B 7 Knacce — 68 yacos (2 Yaca B Hefento), B 8
Knacce — 68 yacoB (2 Yaca B Hefento), B 9 knacce — 102 yaca (3 yaca B HefleNto).

Mpefnaraemblit B nporpamme no (u3rke rnepeyveHb 1abopaTopHbIX paboT u
OMNbITOB HOCUT PEKOMEHAATE/bHbIN XapaKTep, yunTenb fenaeT Bbloop NpoBeseHNs
NnabopaTopHbIX PaboT M OMbITOB C YYETOM WHAMBUAYaA/bHLIX OCO6EHHOCTEN
06yyatoLLMXCca, CNMCKa 3KCrepUMeHTaNIbHbIX 3alaHWin, npegaraeMbiX B paMkax
OCHOBHOIO rocyflapCTBEHHOIO 3K3aMeHa no usnke.

PekomMeHyeMble YC/I0BUA N METOAbI O6y‘—IEHI/IF| N BOCNUTaHNA:

BcecTopoHHee 13yveHne 0COGEHHOCTEN 1 YPOBHS Pa3BUTUSA NMCUXUYECKUX
(hyHKUMI pebeHKa. HaxoxaeHne onTMMasbHbIX CNOCO60B MoauduKaLmm
y4yebOHbIX NiaHoB. PaspaboTka MeTOAMYECKMX MOAX0A0B, CNOCcob0B, NPMEMOB
06yuyeHus. Pa3paboTKa ANAaKTUUECKUX cpef, KOTOopble N03BO/ISANN Obl
y4acTBOBaTb BCEM [ETAM B y4eOHOM MpoLecce B COOTBETCTBUM C UX
0CO6EHHOCTSIMK, BO3MOXHOCTAIMK. CorlacoBaHue AeNCTBUI BCEX CNeLmanicToB
CONPOBOX/eHMSA. TecHble NapTHEPCKME N NPOAYKTVBHbIE B3aMMOAENCTBYE C
poAUTENAMM.



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

du3nka — Hayka o npupoge. HAsneHUa npupoabl. Pusnyeckne ABMEHUS:
MeXaHW4YeCKune, TeNI0BbIe, 3NEKTPUYECKME, MarHUTHbIE, CBETOBbIE, 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: HabMgeHWe, MOCTaHOBKA Hay4yHOro
BOMPOCA, BbIABMXEHME TUMOTe3, IKCNEPUMEHT MO MPOBePKe rnrnoTes, 00bACHEHWE
HabtofaemMoro asfieHNs. OnucaHve PU3NYeCKKX ABNEHWI C MOMOLLbIO MOZESE.

Hemoncmpauuu.

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

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

Jlabopamopuvie pabomul u onvimol.

1. OnpefeneHvie UeHbl fefleHns LWKabl U3MepuTesIbHOro nprbopa.

2. VI3MepeHmne pacCTOsHWIA.

3. M3mepeHune o6bema XXMUAKOCTU 1M TBEPAOro Tena.

4. OnpeaeneHne pasmepoB Masbix Ten.

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

6. [poBefeHne nccnefoBaHNUA MO MPOBEPKE TUMOTe3bl: Aa/IbHOCTb MOJSieTa
LIaprKa, MNyLEeHHOro ropusoHTaIbHo, TeM 60/bLUE, YeM 60/bLUE BbiCOTa
nycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

NOKa3blBatoLLMe ANCKPETHOE CTPOEHNE BELLLECTBA.

[BmxkeHne dactuy BellecTBa. CBA3b CKOPOCTUM [OBWKEHUA YacTul, C
TemnepaTypoil. bpoyHOBCKOe ABWXKeHWe, Auddy3nsd. BsanmopgencTsne yactuy
BELLECTBA: NPUTAXKEHME N OTTA/IKNBAHME.

ArperaTtHble COCTOSHWA BeLLeCTBa: CTPOEHWE ras3oB, XUAKOCTEN U TBEPLbIX
(KpucTannuecknx) Ten. B3avMoCBA3b MeXJy CBOWCTBaMM BELLECTB B PasHbIX
arperaTHbIX COCTOAHUAX W UX aTOMHO-MOJIEKYNAPHLIM CTpoeHreM. OCOBeHHOCTH
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 aTtomMa MeTOLOM psgoB  (C UCMO/b30BaHMEM
(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 MPX HepaBHOMEPHOM [ABVDKEHWUW. PacyeT nytu u
BPEMEHW [BMKEHWS.
ABNeHVEe MHepUMW. 3aKOH MHepuuun. B3avmofeicTBMe Ten Kak NpuynHa
N3MEHeHMs CKOPOCTW [BWKeHWA Ten. Macca Kak Mepa MHEepTHOCTU Tesa.
MnoTHocTb BellecTBa. CBA3b MIOTHOCTU C KOMMYECTBOM MOJEKYN 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
CWUJ1, HanpaB/eHHbIX MO OAHOW NpsMOW. PaBHoAencTBYOWaAA 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 NpU B3anMOLENCTBUN 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 3N1eKTPMYECKOro aBTOMOOUA 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 faBfieHMs rasa oT 00béma, Temnepatypbl. [lepegava AaBneHus
TBEPALIMW TenlaMu, XUAKOCTAMM W rasamu. 3akoH [lackans. lMHeBMaTuyeckme
MalUWHbI. 3aBUCUMOCTb AaBMIEHUS XWUAKOCTU OT rNY6UHbI. MapocTaTUYecKuin
napagokc. Coobuiatolimecs cocyapl. N'vapasnmyeckme mexaHu3mbl.

ATMoctepa 3emnm 1M atmocepHoe fasneHue. MpUUMHBI CyLLECTBOBaHNA
BO34YyLUHOMW 0060n04kM 3emnn. OnbIT Toppuyennn. 3mepeHne aTMOCHepHOro
[aBneHns. 3aBUCMMOCTb aTMOC(EPHOro AaBfieHMs OT BbICOTbI Haf, YPOBHEM MOpS.
Mpr6opbl A8 N3MepeHUst aTMOCHEPHOTO AaB/EHNS.

[leicTBME XMAKOCTM W rasa Ha NOrpy>KeHHoe B HUX Teno. BbiTankumeatroLas
(apxumepnosa) cuna. 3akoH Apxumeaa. lNnasaHune Ten. BosgyxonnasaHue.

Hemoncmpauuu.
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3aBMCUMOCTb fiaBNeHNs rasa 0T TemnepaTypsbl.

Mepepaya AaBfeHNs XXUAKOCTHIO U rasoMm.

CoobuuatoLpmecs cocypl.

"'MapaBnnyeckumin npecc.

[MposiBNieHNe AecTBMSA aTMOC(EPHOro AaB/eHus.

3aBMCMMOCTb BbITa/IKMBaOLWEA CUMbl OT 06bEMa MOrpyXXeHHON 4vacTu
Tena v NIOTHOCTU XXUAKOCTW.

PaBeHCTBO BbITa/IKMBAKOLLEN CUJTbl BECY BbITECHEHHOM XXMUAKOCTH.
Ycnosve nnaeBaHus Ten: NnaBaHWe WKW MOrPyXXeHue Ten B 3aBUCUMOCTU
OT COOTHOLLIEHWA NAIOTHOCTEN TeNa U XXUAKOCTW.

Jlabopamopuvie pabomul u onvimaol.

1.

VccnenosaHme 3aBUCUMOCTI Beca Tefa B BOAe OT 06beéMa NOrpy>KEHHON B
XWMAKOCTb YacTu Tena.

OnpefeneHve  BblTa/IKMBalOWEA CWUMbl, AEACTBYIOLLENA Ha  Teno,
MOrPY>XEHHOE B XXMNIKOCTb.

MpoBepKa He3aBUCMMOCTY BbITA/IKMBAOLLIEN CUNbI, AEACTBYHOLLEN Ha TENO
B XKMAKOCTM, OT Macchl Tena.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb  BbITA/IKMBAIOLLEN  CWNbI,
NENCTBYIOLLE HA TeNo B XXWAKOCTK, OT O06bemMa MOrPY>KEHHOW B
XMAKOCTb YacTu Tena n OT MI0THOCTM XXUAKOCTU.

KoHCTpynpoBaHMe apeomeTpa WAM  KOHCTPYMpPOBaHME  JIOAKM U
onpeaeneHne eé rpy3onogbeMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

MexaHunuyeckas pabota. MoOLHOCTb.

MMpocTble MexaHW3Mbl: pblyar, 6/10K, HakIOHHadA MI0CKOCTb. [1paBusio
paBHOBecus pblyara. [pyvMeHeHVWe npaBuia paBHOBECUS pblyara K O/OKY.



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

MexaHunyeckaa 3aHeprud. KuHeTMyeckad W NOTeHUMa/IbHadA  3Heprus.
MpeBpaLyeHre 04HOro BUAa MeXaHUYeCKO 3Heprm B Apyroi. 3akoH CoXpaHeHus
3HEPrum B MexaHuKe.

Hemoncmpauuu.

1. [Mprvmepbl NPOCTLIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. OnpegeneHvie paboTbl CUbl TPEHWUA MPU PABHOMEPHOM [BMXXEHUM Tena

M0 FOPU30HTA/ILHO NMOBEPXHOCTM.

2. ViccnepoBaHue yCnoBuiA paBHOBECUSA pblvara.

3. N3mepeHune Kl HaKNOHHOW NIOCKOCTW.

4. V13ydeHue 3aKOHa COXpaHeHUs MeXaHUYeCKOM SHePruun.
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Pa3nen 6. TensioBble siBJIeHUS.

OCHOBHble MOJIOXEHUSI  MOMIEKY/IAPHO--KUHETUYECKOA TEeopuM CTPOEHUS
BellecTBa. Macca M pa3mepbl aTOMOB U MoeKyn. OnbITbl, NOATBepXAatoLlme
OCHOBHbI€ MOI0XKEHNA MOJIEKYNAPHO-KMHETUYECKOW TEOPUMN.

Mogenu TBEPAOro, >MAKOrO W rasoobpasHOro COCTOSHMIA BeLlecTBa.
Kpuctannunyeckne n amopHble Tena. O6bACHEHME CBOMCTB ras3oB, XXWUAKOCTEN U
TBEPAbIX Te/l Ha OCHOBE MOJIOXEHWI MOMEKYIAPHO--KUHETUYECKOW TEOPUN.
CmauvBaHue N KanunniapHble ABneHNs. TenioBoe pacLUupeHne N cxkaTtue.

TemnepaTypa. CBA3b TemnepaTypbl CO CKOPOCTbLIO TEM/I0BOI0 [ABWXKEHUS
yacTuu. BHyTpeHHss 3Heprusi. Crocobbl WM3MEHEHUSi BHYTPEHHEW 3HEPruu:
Tennonepegava n COBepLLEeHNE paboTbl. Buapl Tenaonepeaayn:
TENIONPOBOAHOCTL, KOHBEKLNS, N3NYUYEHME.

KonnyectBo TennoTbl. YAenbHas TEnJ0eMKOCTb BellecTBa. TemnjoobmeH U
TernnoBoe paBHOBeCcMe. YpaBHeHMe Tenjosoro 6GanaHca. [nasneHve w
OTBepfeBaHMe KPUCTIIMYECKUX BELLECTB. Y[enbHad TennoTa MiaB/eHus.
Mapoobpa3oBaHe W KOHAeHcaums. lKcnapeHue. KuneHue. YaenbHad TensoTa
napoobpasoBaHns. 3aBUCUMOCTb TeMMepaTypbl KWUMEHWs 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 COXpaHeHNs 1 NpeBpaLleHnsa 3Heprum B TEMIO0BbLIX NPOLEeccax.

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 06bEMa W HarpeBaHun Wn
OXNaKAEHUMN.

MpaBuna n3MepeHns TemnepaTypsbl.

Buapbl Tennonepegaun.

OxnaxaeHne Npu coBepLIEHNN paboThl.

HarpeBaHwve npy coBepLUeHUM PaboTbl BHELLIHUMMW CUAMU.

. CpaBHeHMe Tenn0eMKOCTEN pa3INYHbIX BELLECTB.

. HabntogeHve KuneHus.

. HabnoaeHve nocTosHCTBa TeMMepaTypbl NPy MaaBneHnun.
13.

Mo/enu TennoBbIX ABUraTeneil.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITbl N0 06HAPYXXEHWIO AENCTBUS CUN MONEKYNSAPHOTO NPUTSXKEHMS,
OnbITbl MO BbIpalMBaHWIO KPUCTaN/I0B MNOBApPEHHON COMM UK caxapa.
OnbITbl N0 HabMOAEHMIO TENIOBOrO0 PacLUMPEHNS Fa30B, XWUAKOCTEA ©
TBEPAbIX Ten.

OnpefeneHve faBneHns Bo3ayxa B 6a/oHe wnpuua.

OnbITbl, AEMOHCTPMPYIOLLME 3aBUCMMOCTb [aBfEHNS BO3AyXa OT €ero
06bema 1 HarpeBaHus NN OXnaxkaeHus.

MpoBepKa rmnoTesbl SIMHEAHOW 3aBUCUMOCTU [JIMHbI CTOBMKA YKUAKOCTY
B TEPMOMETPMYECKOW TPYOKe OT TemnepaTypsbl.

HabniofeHne W3MeHeHMsi BHYTPEHHE 3Hepruv Tena B pe3yfbTate
Tennonepegayn 1 paboTbl BHELLUHWX CU/T.

WccnepoBaHve sBneHWs TENI006MEHa MpPU CMELUMBAHWU XONOAHOW U
ropsiyei Bofpl.

OnpefeneHne  KoAMYecTBa  TENJIOTbl,  MOMYYEHHOro  BOAOW  Mpwu
TenN006MEHE C HarpeTbIM METAIIMYECKUM LUTMHAPOM.

OnpepneneHve yaensHOM TENIOEMKOCTY BELLECTBA.

McecnepoBaHve npougecca ucnapeHus.

OnpefeneHne 0OTHOCUTE/bHOW BNaXKHOCTM BO3AyXa.

OnpefeneHve yaenbHOR TeNoTbl NaBeHNs Nbja.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

AnekTpmzauma Ten. [Ba poga 3neKTpUYecKux 3apsaoB. BaavmopgeicTtsue
3apKEHHbIX Ten. 3akoH KynoHa (3aBUCMMOCTb  CWUMbl  B3aMMOENCTBUS
3apPSHKEHHbIX Te OT Be/IMUYUHbI 3aPSA0B M PACCTOSHUA MeXay Tenamu).

AnekTpnyeckoe none. HanpsyKeHHOCTb 3MeKTpuyeckoro nons. MpuHumn
Cynepro3nLmnn aNeKTPUYECKMX Noseit (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.
ConpoTrBneHne NPOBOAHMKA. Y[eNbHOe COMPOTMBEHME BellecTBa. 3akoH Oma
Ana  yyacTka uenu. [locnegoBaTenlbHOe W napasinefibHoe  CoefuHeHue
NPOBOAHWNKOB.

Pabota ¥ MOLLHOCTb 3M1EKTPUYECKOrO TOKa. 3akoH J[hkoynsa—JleHua.
ANeKTPUYECKMe Lenn n nNoTpeduTenn aNneKTpMUecKon aHeprum B 6b1Ty. KopoTkoe
3aMblKaHMe.

MocTosiHHbIE ~ MarHuTbl.  B3auMopgeicTBMe  MOCTOSHHLIX — MarHWTOB.
MarHuTHoe none. MarHUTHoe rnone 3em/M N €ro 3HauyeHue Ans XKU3HU Ha 3emne.
OnbIT  3Opctega. MarHMTHOe NoOJsie  3M1EKTPUYECKOro  Toka.  [puMeHeHue
3/1IEKTPOMArHMTOB B TEXHUKE. [JeCTBME MarHUTHOIO NOAs 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 3NEKTPUYECKOW 3Hepruu.
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 COXpaHeHWNs aNEKTPUYECKNX 3apaL0B.
[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. SNeKTPOMarHuT.

[leicTBM1E MarHUTHOIO NoJIA Ha NPOBOAHWK C TOKOM.

AnekTpoaBUraTesis MOCTOAHHOIO TOKa.

VccnepnoBaHve ABNEHUS 3N1eKTPOMarHUTHON MHAYKL MW,

OnbITbl dapages.

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

AnekTporeHepaTop NOCTOAHHOIO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITbl N0 HaGMOAEHMIO 3NEKTpM3aUMM  Ten WHAYKUMen wn npu
COMPUKOCHOBEHUN.

WNccnegosaHne  [eCTBUA  3MEKTPUYECKOrO MONAS HA MPOBOAHMKM U
AN3NEKTPUKN.

C6opKa 1 npoBepKa paboTbl 3NEKTPUYECKOI LIENN 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
COMPOTUBNEHMS MPOBOAHMKA OT €ro AAuHbI, NAoWaay MOoMepeyHoro
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 3NEKTPUYECKONO 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.

ccnepoBaHve MarHATHOIO B3aMMOAENCTBMS MOCTOSIHHbIX MarHUTOB.
N3yyeHne MarHMTHOrO MOAS  MNOCTOSHHbIX ~ MarHUTOB  MpU  UX
06beUHEHVN N pa3feneHnn.

VccnepoBaHve AeNCTBUS 3NEKTPUYECKOr0 TOKa Ha MarHUTHYHO CTPESKY.



17. ONbITbl,  AEMOHCTPUPYIOLIME  3aBUCUMOCTb  CW/bl  B3aMMOLENCTBUSA
KaTyWKM C TOKOM W MarHuTa OT CW/bl TOKa W HanpaB/ieHUs 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 SIBNEHUSA 3MEKTPOMArHUTHOM  UHAYKLUNW:
NCCnefoBaHMe W3MEHEHWA 3HAYEHUS U HanpasfieHUs WHAYKUMOHHOMO
TOKa.

9 KJIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

MexaHunyeckoe [BWKeHMe. MartepuanbHad Toyka. Cucrtema OTCYeTa.
OTHOCUTENBbHOCTb MEXaHWYecKoro [BWXKeHWUA. PaBHOMepPHOe MPAMONNHENHOE
ABWKeHMe. HepaBHOMepHOe MpAMONMHeEHOe ABMKeHMe. CpeaHas U MIHOBEHHas
CKOPOCTb Tena Npu HepaBHOMEPHOM [BUXKEHUN.

YcKopeHue. PaBHOYCKOpPeHHOe NpsSIMOMINHeHOe [BuKeHne. CB0O60AHOE
nageHue. OnbITbl ["annnes.

PaBHOMepHOe ABMXKEHME MO OKPY>XHOCTW. lNepuof M yactoTa obpalyeHus.
JnHeliHaa 1 yrnosas CKOPOCTU. LIeHTpOCTpeMUTENIbHOE YCKOPEHNE.

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

Cwuna ynpyrocTtin. 3akoH 'yka. Cuna TpeHusa: cuia TPEHUA CKONMbXEHWA, cnuna
TPeHWA NOKOA, ApYyrve BUAbl TPEHUS.

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

PaBHOBeCWe MaTepuasibHOM TOYKM. ABCONOTHO TBEPAOe Teno. PaBHOBecue
TBEP/Oro Tefna C 3aKPenIEHHOM OCbHO BpalleHMsl. MOMEHT cusbl. LIEHTP TSXKeCTw.

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

MexaHunyeckasd pabota M MOLLHOCTb. PaboTa cui TAXeCTH, Ynpyrocrw,
TpeHus. CBA3b 3Heprumn u paboTobl. MNoTeHynanbHaa aHeprua Tena, NoAHATOro Hag,
MOBEPXHOCTLIO 3eM/In. MOTeHLMaNbHas 3HEPrUs CXAToM NPY>XMHbI. KnHeTnyeckas
3Heprus. Teopema O KMHETUYECKON 3HEepPrMmn. 3aKOH COXPaHEHUsi MeXaHW4eCKoM
3Hepruu.

Hemoncmpayuu.

1. HabnogeHne mMexaHN4eCKoro ABMXEHMSA Tefla OTHOCUTENbHO PasHbIX Ten

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

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

13mepeHme CKOPOCTM U YCKOPEHNA MPAMOIMHENHOTO ABVKEHUS.
VccnepoBaHve Npr3HaKoB paBHOYCKOPEHHOT O ABUKEHNS.

HabntofeHne aBKeHNS Tena no OKPYXXHOCTU.

HabnofgeHne MexaHMYeCKX ABMEHUIA, NPOMCXOAALLMX B CUCTEME OTCUETA
«Tenexxka» MNpu ee pPaBHOMEPHOM U YCKOPEHHOM  [BVDKEHUU
OTHOCWUTE/NIbHO KabuHeTa PU3nKN.

3aBMCUMOCTb YCKOPeHUs Tena OT Macchbl Tena U AeCTBYIOLLEN Ha Hero
CUNBbI.

HabnofeHne paBeHCTBa CUM MPU B3aUMOAECTBMN Te.

13meHeHMe Beca Tesia Npu YCKOPEHHOM [ABVXKEHUN.

Mepegaya MMNybca NpU B3aMMOLENCTBUN Terl.

Mpeobpa3oBaHNsA IHEPTUN NPV B3aUMOAENCTBUMN Te.

CoxpaHeHWe nMnynbca npu Heynpyrom B3aMMoencTBUN.

CoxpaHeHWe nMnynbca npy abCcotoTHO YNPYrom B3anMoAenCTBUN.
HabnofeHne peakTUBHOIO ABMXXEHWS.

CoxpaHeHne MexaHNU4ecKom aHeprum npu cBO60LHOM NajeHun.
CoxpaHeHWe MexaHNYeCcKOoW 3HEPrnm Npu ABVXXEHWUW Tena Nnog 4eincTemem

MPYXXWHbI.

Jlabopamopuwie pabomul u onvimeol.

1.

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

OnpefeneHne cpefHert CKOPOCTU CKOJMbXEHUSA GpycKa WAW [LBUMKEHUS
LLIaprKa Mo HaKNOHHOW NI0CKOCTH,

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 MyTW OTHOCATCA KaK Psf HEYETHbIX 4ucen, TO
COOTBETCTBYHOLLME NPOMEXYTKMN BPEMEHMN OAMHAKOBBI.

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

OnpegeneHvie KOapUUMeHTa TPEHNA CKOMbXEHWS.

OnpepeneHne XXeCTKOCTU NPY>KNHbI.

OnpepeneHve paboTbl CUIbl TPEHUA NPY PaBHOMEPHOM [BVXKeHWUW Tena
M0 FOPU30HTA/ILHOM NMOBEPXHOCTM.



10. OnpeneneHe paboTbl CWMbl  YNPYroctT npu nNoabeéMe rpysa C

1NCMONb30BaHNEM HEMOABVXXHOIO U MNOABMKHOI0 6/10KOB.

11. MI3y4eHne 3aKOHa COXPaHEHUSA SHEPTUN.

Pa3znen 9. Mexannueckune KoJie0aHuA M 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.  [lIMHA 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>XXNUHHOIO 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 rpyasa.

6. OnbiTbl, [AEMOHCTPUPYHOLUME  3aBUCMMOCTb  MNepuofa  KonebaHui
MPY>KMHHOIO MasiTHMKa OT MaccChl rpy3a 1 XXeCTKOCTM NPY>XXWHbI.

7. V13MepeHmne yCKopeHns CBOGOAHOI0 NageHus.

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

JNeKTpoMarHUTHoe  Mone.  ONeKTPOMarHUTHble  BOMHbL.  CBOWCTBA
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. 3atMeHns ConHua n JlyHbl. OTpaxkeHue cseTa. iockoe
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 cuctemMa (poToannapata,
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 xapakTepuCcTUK N306pakeHNs NpeameTa B N0CKOM 3epKase.

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
NNH3bI.

6. OnNbITbl MO Pa3fioXXeHW0 6eoro ceeta B CNEKTP.

7. OnbITbl MO BOCNPUATMIO LBETA MPEAMETOB NPU KX HabMoLeHUN 4epes
LIBETOBbIE (IU/IbTPbI.

Pasznen 12. KBaHTOBbBIE SIBJICHHS.

OnbITbl Pesepdopaa v nnaHetapHad mogenb atoma. Mogenb atoma bopa.
McnyckaHre 1 nornoLleHre ceeta aTOMOM. KBaHTbl. JIMHenYaTble CNEKTPbI.

PafnoakTMBHOCTb. Anb(a-, 6eTa- 1 ramma-un3ny4veHus. CTpoeHne aTOMHOrIO
dapa.  HyknoHHas Mogenb  atomMHoro sagpa.  Msotonbl.  PagnoaKTuBHbIE
npespaLleHuns. Mepunog nonypacnaga aToMHbIX 4ep.

AnepHble peakuun. 3aKOHbI COXPaHEHUs 3apsA0BOM0 M MaccoBOro Ymcen.
SHeprua cBA3N aTOMHbIX Afep. CBA3b MacCbl U 3HEPrun. Peakumm cuHTesa u
aeneHns agep. VIctouHmkm aHeprmm ConHua 1 3834,

AnepHas aHepreTuka. [encTBma pagmMoakTUBHBIX W3/YYEHUIA Ha >KMBble
OpraHu3mbl.

Jemoncmpayuu.

1. CnekTpbl U3/Ty4eHNA 1 NOTIOLLEHNS.

2. CnekTpbl pasyHbIX rasos.

3. CnekTp BOAOPOAA.

4. HabniofeHve TpeKoB B Kamepe BunbcoHa.

5. PaboTa cueTuMKa MOHU3UPYIOLLLMX U3NTYHEHUIA.

6. Pervcrtpauus nsnyyeHns npupoLHbIX MAHEPAIOB U NMPOLYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HabntogeHune crnnoLHbIX U IMHeAYaTbIX CNEKTPOB U3/TyHeHUs.

2. VccnepoBaHne TPeKOB: M3MEPEHWE 3HEePrmmM 4acTuubl MO TOPMO3HOMY

nyTn (no dotorpadusm).

3. VI3amepeHmne paanoakT1BHOIO oHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[MoBTOPUTENBHO--06006LLAIOLLMIA MOAYb MPeAHA3HAYeH A1 cUcTeMaTn3aLmm
n  0000LleHNs  MPeAMETHOrO  COAepXaHus UM OonblTa  AeATeNIbHOCTH,
MPUOBPETEHHOIO MPU U3YUYEHUN BCErO Kypca (M3MKK, a TakKe A5 NOAr0TOBKN K
OCHOBHOMY TOCY[apCTBEHHOMY 3K3aMeHy MO0 (Qu3uKe AN 06y4vatoLmxcs,
BbIGpaBLUMX 3TOT YYEOHbI NpegMeT.

Mpn N3yyeHUM OaHHOTO MOAYNA PeayIN3YOTCA U CUCTEMATU3NPYIOTCA BUAbI
[eATeNbHOCTI, HA OCHOBE KOTOPbIX 06EeCrnevnmBaeTca LOCTUMXKEHUE MPeAMETHbLIX U
MeTanpeaMeTHbIX  MJIaHUPYeMblX — pe3ynbTatoB  00y4yeHus,  qopmupyeTcs
eCTeCTBEHHOHay4YHas rpamMOTHOCTb: OCBOEHME Hay4HbIX METOAOB WCCNeAoBaHus



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, 4TO OOyvarolMecs BbIMOMHSKOT 3afaHWs, B KOTOPbIX UM
npegaraeTcs:

Ha OCHOBE MOMYYEHHbIX 3HAHWIA pacno3HaBaTb M HayyHO OOGBSACHSATb
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,;

00BACHATb Hay4yHble OCHOBbI Hanb0Nee BaKHbIX [AOCTMXKEHMIA 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
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'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 Creaytowme MMYHOCTHbIE pe3ynbTaThl B
4acTu:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

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

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

2) rpamaaHCKOro M 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
YYEHOr0;

3) 3cTeTHYeCKOro BOCTIMTAHMS:

— BOCMNPUATHE 3CTETUYECKMX KauyecCTB (PDU3NYECKOW HayKuW: eé rapMOHWUYHOIO
MOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, TAKOHWYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

— 0CO3HaHWe LEHHOCTN (PM3NYECKOM HayKM KakK MOLLHOIO WHCTPYMeHTa
MO3HAHNA MMPa, OCHOBbI Pa3BUTUSA TEXHOMOINIA, BaXKHENLLEI COCTaB/SAOLLEN
KYNbTYpbl;

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

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
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, MpusHaHWe CBOEro npasa Ha
OLUMOKY 1 TaKoro e npasa y Apyroro 4YenoBekKa;

6) TPy10BOr0 BOCIIUTAHUS:

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



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

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpPVEHTAUMA Ha NPUMEHeHVE (PU3NYECKUX 3HAHWA [ONS pelleHns 3afady B
06nacT! OKpy)KaloLlleil cpefibl, MNJaHMPOBaHMA TMOCTYNKOB U OLEHKU WX
BO3MOXHbIX MOCNEACTBUI AN OKPY>KaLOLLei Cpefbl;

e — 0CO3HaHWe rno6abHOr0 Xapakrepa 3KOMOrMYecKUX npobnem u nyTen KX
PeLUeHNS;

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

e — TOTPEOGHOCTbL BO B3aMMOAEWCTBUM MPU BbIMOMHEHUN WCCNEA0BaHUA W
MNPOEKTOB (hM3MYECKOW HanpaBNeHHOCTN, OTKPbITOCTb 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 PUNYECKUX 0OBEKTAX N ABNEHUSX;

e — OCO3HaHMe AePUUMNTOB COOBCTBEHHBIX 3HAHNA N KOMMNETEHTHOCTEN B 06/1aCTH
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 CBOWX [ENCTBUA C YYETOM B/IMSHUS Ha OKPYXKatoLLyt 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:



BbIABNATb W  XapaKTepu3oBaTb CYLIECTBEHHblE TMPU3HAKA OOBEKTOB
(ABNeHNI);

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

BbISIBNATb 32aKOHOMEPHOCTM 1 MPOTUBOPEYUMSA B pacCMaTprBaeMbIX (hakTax,
AaHHbIX N HABMOAEHNAX, OTHOCALLMXCA K (DU3NYECKUM ABNIEHUAM;
BbISABNATb MPUYUHHO--CNEACTBEHHbIE CBA3WM MPU U3YUYeHUU (U3NYECKUX
ABNEHWIA 1 NPOLECCOB, AenaTb BbIBOAbI C UCMNONb30BaHNEM AeAYKTUBHbIX
N MHAYKTUBHBIX YMO3aK/OUYeHWI, BblABUraTb r1MnoTesbl O B3aMMOCBA3AX
(PM3NYECKUX BESINYMH;

CaMOCTOATE/IbHO BblIOMpaTb CMOCO6 pelleHus Y4ebHOM  (DM3MYeCKOM
3afa4n (CpaBHEHMe HECKO/IbKMX BapuvaHTOB peLleHunsi, BblIbOp Hambosee
MOAXOAALLErO C YYETOM CaMOCTOSATE/IbHO BbIAENEHHbIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

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

OUeHMBaTb Ha MNPUMEHMMOCTb W  [AOCTOBEPHOCTb  WMHOpMaLUMIO,
MO/lYYEHHYO B XOA€ UCCMeA0BaHNA NN 3KCNEPUMEHTA;

CaMOoCTOATE/IbHO (hopMYyNMpoBaTb 0606LLEHMS 1 BbIBOAbI MO pe3y/ibTaTtam
NpoBeAEHHOro HabNtoAeHNs, OnbITa, UCCNel0BaHUS;

MPOrHO3MpPOBaTb  BO3MOXHOE  [Aa/lbHeillee pasBuTve  (DM3NYECKMX
MPOLLEeCCOB, a TaKkXe BblABUIaTb NPeAnoIoXeHNs 06 UX Pa3BUTUN B HOBbIX
YCNOBUAX N KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHATb Pa3/IyHble METO/bl, MHCTPYMEHTBI 1 3anpocbl MNPy NOUCKe Y
0T60pe MHMOPMaLUN WM [aHHLIX C YYETOM MPESIOKEHHOW Y4ebHO
(hM3nyecKoi 3apaun;

aHa/M3npoBaTb, CUCTEMATU3NPOBATb U MHTEPMPETMPOBATL MH(OPMALNIO
pa3NYHbIX BULOB 1 (hOpM NPeACTaBNeHWS;

CaMOCTOATE/IbHO  BblOMpPaTb  ONTUMa/IbBHYIO  (POPMY  MpefCcTaB/eHus
NH(OpMaLMN 1 UNNKOCTPMPOBATL  PeLlaemMble  334ayvu  HeC0XHbIMM
cXemMamu, gmarpaMmmamm, MHOW rpadmkor n Nx KoMenHaLMsMu,

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0[e 00CYyX[eHMs y4yebHOro marepuana, pesynbTaToB 1aboOPaTOPHbIX
paboT ¥ NPOEKTOB 3aAaBaTb BOMPOCHI MO CYLLECTBY 006CY>KAaeMO TeMbI 1
BbICKa3blBaTb WAEW, HaLeNleHHble Ha pelleHne 3afavn U nopnepxaHue
bnaroXenatesibHOCTU 0OLLEHUS;



COMOCTaBNATb CBOW CYXKAEHUA C CY)XXAEHMAMU [APYrUX Y4YacTHUKOB
Ananora, 06Hapy>uBaTb pasnyme 1 CXOACTBO MO3NLMNA;

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

MOHMMaTb WM UCMOMb30BaTb  MpPeMMyLLecTBa  KOMaHAHOM W
NHAMBUAYa/IbHOW  paboTbl MPU  PELeHNM  KOHKPETHOM  (hM3MYecKoi
npobnemsl;

NPUHUMaTb LieSI COBMECTHOWN [esATeNbHOCTW, OPraHn30BbIBaTL AeCTBUSA
Mo ee [OCTWMXXKEHWIO: pacnpegenatb ponn, 06CyKaaTb Mpoueccbl U
pe3ynbTaTbl COBMECTHOW PaboThbl, 0606LaTh MHEHUSA HECKO/bKUX NOAEN;
BbIMO/IHATL CBOKO YacTb paboThbl, AOCTUras Ka4eCTBEHHOrO pesy/bTara o
CBOEMY HanpaB/fIeHW0 W KOOPAMHWUPYS CBOW [AEWCTBUA C  APYrMMU
UsieHaMy KOMaH/bl;

OLeHMBaTb KayeCTBO CBOEro BK/ada B 06LMIA NPOAYKT MO KPUTEPUSM,
CaMOCTOATE/IbHO CHOPMYMPOBAHHBLIM Y4aCTHUKaMW B3aMOENCTBUS.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BbISIBNSITb MPOGAEMbI B XKM3HEHHBIX N YYeOHbIX CUTYyaLUsX, TPEOYOLWMX
ANS peLeHns (iM3NYEeCKNX 3HaHWIA;

OpPVMEHTMPOBATLCA B Pas/IMyHbIX  MNOAXOAAX MNPUHATUS  PELLEHWi
(MHAMBUAYaNbHOE, MPUHATUE PeLLeHWs B TPynne, NPUHATUE PELUEHWIA
rpynnomn);

CaMOCTOSITE/IbHO COCTaBNATb a/ITOPUTM PELLEHNS (IU3NYECKOW 3adaun Uam
MnaHa uccnefoBaHUA C YYETOM WMEHLLMXCA PECYPCOB M COOCTBEHHbIX
BO3MOXXHOCTEW, apryMeHTUpOBaTb NpeA/iaraemble BapuaHTbl PELLEHNIA;
Aenatb BbI6OP 1 6paTh OTBETCTBEHHOCTb 3a PELLEHME.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

[aBaTb afleKBaTHYH OLLeHKY CUTYaLMKn U NpeaniaraTb nnaH ee 3MeHeHus;
0OBACHATb  NPUUMHBI  JOCTUXKEHUS  (HEJOCTUXKEHMS))  Pe3y/bTaToB
[eATeNbHOCTY, 1aBaThb OLEHKY NPUOGPETEHHOMY OMbITY;

BHOCWUTb KOPPEKTMBbI B [esTeNIbHOCTb (B TOM UMCNe B XOf BbINOIHEHMS
(M3MYecKoro uccnefoBaHWsS WM MPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENbCTB, W3MEHMBLUMXCA CUTyauuid, YCTaHOB/MEHHbIX OLLUKGOK,
BO3HMKLUVX TPYAHOCTEIA;

OLIeHMBaTb COOTBETCTBUE Pe3y/ibTaTa Liesin U YCNOBUAM;

CTaBMTb Cebst Ha MeCTO ApYroro YesioBeka B XOfe Cropa Wan AMCKYCCUU
Ha Hay4HYL0 TeMy, MOHMMATb MOTMBbI, HAMEPEHWUS 1 TOTUKY APYroro;



MpW3HaBaTb CBOE MPaBO Ha OLUMOKY MpW peLleHnn hnsnyecknx 3agad nnm
B YTBEPXKAEHMSIX HA Hay4YHble TeMbI 11 TAKOE Xe NpaBo ApYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K KOHLly 06y4eHns B 7 kiaacce NpeAMeTHbIe pe3y/bTaTbl Ha 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMUPOBAHHOCTb Y 00YUatOLLMXCS YMEHWIA:

MCNONb30BaTb  MOHATMSA:  (IM3MYECKMEe M XMMUYECKUE  SABNEHWS,
HabnogeHne, 3KCMEPUMEHT, MOAENb, TUMOTe3a, eAuvHULUbl PU3NYECKMX
Be/IMUMH, aToOM, MOJIEKYNa, arperatHble COCTOSIHUA BellecTBa (TBEPAOE,
XXNOKoe, ra3o06pa3HOe), MexaHuyeckoe [BW>KeHMe (paBHOMEPHOe,
HepaBHOMEPHOe, MNPSAMOSIMHENHOE), TPaeKTopWUs, PaBHOAENCTBYHOLANA
cuna,  Aedopmaums (ynpyras, naacTnyeckas), HEeBeCOMOCTHb,
coobLLaroLLmecs cocypl;

pasnnyaTb ABMeHUa (ANMAQy3ns, Tenn0Boe ABUXKEHME YacTUL, BELLECTBa,
paBHOMEpPHOE  [BWXKEHME,  HepaBHOMEPHOE  [BMDKEHWE,  UHepLms,
B3aMMO/ENCTBME Tes, paBHOBeCME TBEPAbLIX Ten C 3aKpenjeHHOW OCbio
BpalleHus, nepefjada AaBfeHUA TBEPAbIMUA Tenamu, >XXUAKOCTAMU WU
rasamu, armoctepHoe [aBfeHWe, MnaBaHWe Ten, MNpeBpaLLleHns
MeXaHWYeCKOW 3Heprumn) rno OnmMcaHMlo MX XapakTepHbIX CBOMCTB M Ha
OCHOBE OMbITOB, JEMOHCTPUPYHIOLLMX AaHHOE (DM3NYECKOE SB/IEHUE;
pacrnosHaBaTb MPOSB/IEHWE  M3YYEHHbIX  (DM3NYECKMX  SABMEHUA B
OKpY)KaloleM MUpe, B TOM 4UCNe (PU3NYECKME SABMIEHUS B MPUPOLE:
Npumepbl ABWKEHUA C Pas/IMYHbIMU CKOPOCTAMMU B XKMBOW U HEXMBOI
npupoge, AeNCTBUE CWUMbl TPEHWUS B MNPUPOLE U TEXHWUKe, B/USHUE
aTMOC(EPHOr0 AaBfieHNs Ha YXMBOW OpraHun3Mm, nnaeaHue pblo, pblyarn B
Tefle YesnioBeka, Npy 3TOM NepeBOAMTL MPaKTUYECKYHO 3aaa4y B YYebHYIO,
BblAeNIATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKM) QN3NYECKMX ABNEHNIA;
OMMCbIBaTb N3YYeHHble CBOMNCTBA TeN U IU3NYECKME SIBNEHMUS, UCMOSb3YA
(hm3nyeckne BennuUMHblI (Macca, 00BEM, MIOTHOCTb BELLECTBA, BPeMS,
MyTb, CKOPOCTb, CPEAHSAA CKOPOCTb, CWMa YNpYyrocTu, cuna TSXKecTu, Bec
Tena, Cwna TPeHus, [AaBneHne (TBEPAOro Tena, >XWAKOCTW, rasa),
BbITa/IKMBatOLWLast cuna, MexaHuyeckas paboTa, MOLWHOCTb, M1e40 CW/bI,
MOMEHT  CU/bl, KO3(P(ULUMEHT MOME3HOrO [EeNCTBMS  MEXaHW3MOB,
KWHeTMYecKasd M MnoTeHUMabHas 3Heprus), Mnpu OnucaHWyM MpaBUSIbHO
TpakToBaTb  (DU3NYECKMI  CMbICST  UCMOMb3YEMbIX  BENMYMH,  UX
0603HaYeHNs N eavHUUbl U3NYECKUX BENNYUH, HaxoAuTb (HOpMY/ibl,
CBSI3bIBAOLLME AAaHHYIO (PU3NYECKYHO BENYMHY C APYTMMU BENUYUHAMMU,
CTPOUTb rpadvkm N3yYeHHbIX 3aBUCUMOCTEN PU3NYECKNX BENNUNH;



XapaKTepu3oBaTb CBOWCTBa Ten, (U3MYECKMEe SABMEHUA W MPOLLECCHI,
NCMO/Mb3ys Npasuna CMoXKeHns cuni (BAOMb OAHOM NPAMOiA), 3aKOH MyKa,
3aKOH [Mackans, 3akoH Apxumefa, NpaBuio paBHoBecus pblvara (6/10Ka),
«30/10TOe MpPaBW/IO» MEXaHWKW, 3aKOH COXPaHeHUs MeXaHW4YecKoMn
3HEpPrun, npuv 3TOM faBaTb C/IOBECHYH (HOPMY/IMPOBKY 3aKOHA U
3anuncblBaTb ero MaTeMaTUUYeCKOe BbIPaXKEHUE,;

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

pelaTb pacyeTHble 3adayun B 1-2 [AeCTBUSA, MCMOMb3yS 3aKOHbl K
(hopmy/ibl, CBA3bIBatOLME (PU3NYECKME BeIMUMHBI: HA OCHOBE aHam3a
YCNOBMS 3afa4mM 3anucbiBaTb KPaTKOe YC/IoBWE, NOACTaBNATL PU3NYECKME
BE/IMYMHbI B (POPMY/bl M MPOBOAMTL PacyeTbl, HAXOAMTb CMPaBOYHbIE
AaHHble, HE06X0AMMbIE ANA pelleHnst 3adad, OLUEHNBaTb PeasIMCTUYHOCTb
MoNy4YeHHOW (IN3NYECKOIN BESIMUMHDI;

pacrnosHaBaTb MPO6/ieMbl, KOTOpPble MOXHO PewnTb Mpu  NOMOLLU
(hM3MYeCKMX MeTOLOB, B OMMCaHWUN UCCEA0BaHNSA BbiAeNATL MPOBEPSEMOE
npeanonoxeHne  (runotesy), pasiMyatb U UHTEPNPETUPOBATb
MONlyYeHHbIM pe3ynbTaT, HaxoAuTb OWWOGKM B XOfe OnblTa, Aenatb
BbIBO/bI MO €ro pesysnbTaram;

MPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3NYECKUX  ABMEHWUA WK
(OM3NYECKNX CBOWCTB Ten: thopmynmpoBatb npoBepsieMble
MpPeanosioXKeHNs, cobupatb YCTaHOBKY U3 NpeLsIoXKeHHOro 060pyaoBaHus,
3anuncblBaTh X0[ ONbITa U OPMYIMPOBATL BbIBOAbI;

BbINO/HATL MPAMble U3MEPEHUS PacCTOSAHWSA, BPEMEHM, MacCbl Tena,
06bEMa, CWbl W Temnepatypbl C WCMNO/b30BaHWEM aHasoroBbIX WU
LUMKPOBLIX NPMOOPOB, 3anMCbiBaTb MOKa3aHWA MPUOOPOB C  YYETOM
3a/laHHOM abCONOTHOM NOrPELLHOCTU U3MEPEHNIA,

NPOBOAUTbL UCCNEAOBAHME 3aBUCUMOCTM OHON (IU3NYECKON BENNUMHbI OT
APYro € WUCMo/sb30BaHMEM MNPSAMbIX W3MepeHWid (3aBUCUMOCTM MYTU
PaBHOMEPHO ABWXKYLLErocs Tena OT BPEMEHU ABWKEHWUS Tena, CWibl
TPEHUS CKONBbXEHWUSA OT Beca Tena, KayecTBa 06paboTKM NOBEPXHOCTEN Ter
1 HE3aBUCMMOCTU CUAbl TPEHWS OT NOLLAAMN CONPUKOCHOBEHMS TEN, CUNbI
YMPYroctu OT YA/IMHEHNUS NPYXXWHbI, BbITa/IKUBAOLLEA CUbl OT 06beMa
MOrPY>KEHHON YacTu Tenla U OT NAOTHOCTU XMAKOCTU, €€ He3aBUCUMOCTY
OT MNOTHOCTMW TeNa, OT rNy6uHbI, Ha KOTOPYH MOrPYXEHO Teno, YCNOoBWiA
MnaBaHUs Tef, YCMOBUIA paBHOBECKSI pblyara 1 6110KOB), y4acTBOBaTb B



MNaHWpPOBaHMN  y4yebHOro UCCefoBaHWA, cobupatb YCTaHOBKY W
BbIMO/IHATL W3MEPEHUs, crneays MpeanoXeHHOMY MnaHy, (PMKCMPOBaTb
pe3ynbTaTtbl MOYYEHHON 3aBUCUMOCTU (PU3NYECKMX BE/IMYMH B BUAE
NpeasIoKeHHbIX Tabnuy 1 rpadukos, Aenatb BblBOAbI MO pe3y/ibTaTam
NCCnefoBaHns;

MPOBOAWUTL KOCBEHHbIE W3MEPEeHUs (U3NYECKUX BennymH (NJOTHOCTb
BellecTBa >XMAKOCTM W TBEPAOro Tefa, CWna TPEHMS CKOMbXEHUS,
[aBfieHVe  BO3fyxXa, BblTa/IKMBaKOWEAA Ccuna, AeWCTByOWAA  Ha
MOrPY>KEHHOE B >XMUAKOCTb Teno, KO3(W(ULMEHT MOME3HOr0 AeicTBUs
MPOCTbIX MEeXaHU3MOB), Cfedysa MPeAsIOKEHHON WHCTPYKUMK:  Mpu
BbIMOJIHEHUM WM3MEPEHUNIA COOMPaTb 3KCMEPUMEHTA/IbHYIO YCTAHOBKY WU
BbIYNCNIATH 3HAYEHE NCKOMOW BE/IMYMHBI;

cobntogatb NpasBuia TEXHUKM 6e30MacHOCTN Npu paboTe ¢ N1abopaTopPHbIM
0bopyaoBaHMEM;

yKa3blBaTb MPUHUMMBLI OEACTBUAA NPMOOPOB N TEXHMYECKUX YCTPOWCTB:
BECbl, TEPMOMETpP, AUHAMOMETpP, coobLjarolimecs cocyabl, 6Gapomerp,
pblyar, NOABMXHbIA U HEMOABUXHbIN 610K, HAaKIOHHASA MI0CKOCTb;
XapaKTepu3oBaTb  MPUHUMNbI  AEACTBUA  U3YYEHHbIX MPUOGOPOB U
TEXHUYECKNX YCTPOWCTB C OMOPO Ha MX onucaHuWs (B TOM YMCHe:
MOALUMMHMKNA, YCTPOMCTBO  BOAOMNPOBOAA, T[MAPaBINYECKMIA  npecc,
MaHOMeTp, BbICOTOMEp, MOPLLHEBOW HACOC, apeoMeTp), UCNO/b3ya 3HAHWUA
0 CBOWMCTBaxX (PU3NYECKMX SBMEHNIA 1 HEOBXOANMbIE (PU3NYECKME 3aKOHbI
1 3aKOHOMEPHOCTW;

NPUBOAWUTL  MNPUMePbl  (Haxo4uTb  MHMOPMaUMIO 0  Mpumepax)
MPaKTUYECKOro WCNob30BaHUA (U3NYECKMX 3HAHWI B MOBCEAHEBHOW
XU3HU 4na obecrieyeHmss 6e30nacHOCTV MNP obpaLLeHun ¢ npubopamn 1
TEXHUYECKMMM YCTPOMCTBaMM, COXPaHeHust 3[40pOBbA W  COBMOAEHNUS
HOPM 3KO/I0rM4YecKoro noBeAeHUs B OKPY)KatoLLEen cpeje;

OCYLLECTB/IATL  OTOOP WCTOYHWKOB WHMopMauum B VIHTepHeTe B
COOTBETCTBMU C 3alaHHbIM MOVCKOBLIM 3arpoCcoM, Ha OCHOBE MMEHLLIMXCA
3HAHWA W NYTEM CPaBHEHUS Pa3/IMYHbIX WCTOYHUKOB BbIAENATb
NH(OpMaLMIO, KOTopas ABMSETCA MPOTUBOPEUMBOA WM MOXET OblITb
HeA0CTOBEPHOM;

1CMOo/Mb30BaThb NPW BbINOIHEHUM YYeOHbIX 3afjaHnin Hay4HO--NONYNSPHYHO
nuTepatypy  (PU3NYECKOro  COAEepXKaHWs, CnpaBO4YHble  MaTepuasibl,
pecypcbl cetv VIHTepHeT, BNafeTb NpUemMaMm KOHCMEKTMPOBAHNA TEKCTA,
Npeobpa3oBaHNs MHGOPMAaLMK U3 O[JHOI 3HAKOBOW CUCTEMbI B APYTYIO;
co3[aBaTb COOCTBEHHbIe KPaTKMe MUCbMEHHbIE W YCTHble COOOLLEHMS Ha
OCHOBe 2—3 UCTOYHMKOB MH(opMauLmMn U3NYECKOro COAep>KaHWs, B TOM



uncne Ny6nMYHO fAenaTb KpaTKMe COO0OLLEHMS O pe3ynbTaTax MPOEKTOB
AN y4yeOHbIX WCCNeAoBaHUA, NpU 3TOM rPaMOTHO WCMO/b30BaThb
M3YUEHHbI MOHSATWIAHBLIA annapaT Kypca (U3MKK, CONPOBOXAATb
BbICTYM/IEHME NPe3eHTaLMe;

NPU BbIMO/IHEHUM YYeOHbIX MPOEKTOB W WCCNeA0BaHWIA pacnpeaensitb
006513aHHOCTU B Tpynne B COOTBETCTBUM C MOCTAaBMEHHLIMM 3a4adyamu,
CNeAuTb 3a BbINOMHEHVWEM MfaHa [AENCTBWIA, afeKBaTHO OLIEHMBATH
COGCTBEHHbIA  BKMag B [eATeNbHOCTb  FPYNMbl,  BbICTpaMBaThb
KOMMYHMWKATUBHOE B3aMMO/ECTBIE, YUNTbIBAs MHEHME OKPYXKAKOLLMX.

K KOHLY 06yyeHus B 8 kiaacce NPeAMETHbIE Pe3ybTaThbl HA 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMMPOBAHHOCTb Y 06YUatOLLMXCA YMEHWIA:

MCMONMb30BaTh MOHATUA: Macca U pasMepbl MONEKYN, TEM0BOE ABMXKEHME
aTOMOB W MOJEKY/1, arperaTHble COCTOSIHMS BELLLECTBA, KpUCTa//TMYECKUE 1
amopHbIE TeMa, HACbILEHHbIA W HEHACbILWEHHbIA Map, BMAXHOCTb
BO3/yXa, TemrepaTtypa, BHYTPEHHSI 3Heprus, TensioBOi ABUraTefb,
3NEMEHTApPHbIN 3NEKTPUYECKNI 3apsif, 3NEKTPUYECKOE NOse, NPOBOAHUKM
N AN3NEKTPUKIN, NOCTOSHHbIN 3/1EKTPUYECKNIA TOK, MarHUTHOE MONE;
pas3nnyath fBNeHMst (TENJIOBOE pacCLUMpPeHne U cxxaTue, Tensonepeaya,
TEN/N0BOe paBHOBECKE, CMaYMBaHWe, KarnuNnsapHble SBNEHUS, UCMApEeHMe,
KOHAeHcauus, nnaBfeHne, KpucTannmsaums (OTBepAeBaHWE), KUMEHME,
Tennonepegayva (TennonpoBOAHOCTS, KOHBEKLIWS, N3Ny4YeHue),
aNneKTpm3aUnsa Ten, B3aMMO/eNCTBMe 3apsaoB, AEACTBUS 3NEKTPUYECKOrO
TOKa, KOPOTKOE 3aMblKaHWe, B3aMMOAEWCTBME MArHUTOB, [AENCTBUE
MarHWTHOrO Mo/si Ha NPOBOAHMK C TOKOM, 3/1EKTPOMAarHUTHas UHAYKLWS)
MO OMNUCAHWIO WX XapaKTEPHbIX CBOWCTB W Ha OCHOBE OfbITOB,
AEMOHCTPUPYIOLLIMX JaHHOE PU3NYECKOE SBNEHUE;

pacrno3HaBaTb MPOSIBIEHWE  M3YYEHHbIX  (M3NYECKMX  SBMEHUIA B
OKpYXatoLemM MUpe, B TOM uucne (U3MYECKUe SBNEHMS B MNPUPOJE:
MOBEPXHOCTHOE HATsHXKEHWe W KanuanspHble $SIBNEHWS B NPUpoae,
KpucTannbl B npupode, u3nydeHne CoOnHUQA, 3amep3aHue BOJOEMOB,
MOPCKMe 6pur3bl, 06pa3oBaHme POChl, TyMaHa, MHEes, CHera, 3NeKTPUYECKME
SIBNEHMS1 B aTMoc(epe, 3NEKTPUYECTBO XKUBbIX OPraHW3MOB, MarHUMTHOE
none 3emnu, Apeid NOMKCOB, PO/ib MarHUTHOrO MONA AN XKWU3HW Ha
3emse, NONAPHOE CUSIHKE, NMPU 3TOM NEPEBOANTL NPaKTUYECKYHO 3a4a4y B
yuyebHYyH0, BbIAENATb CYLIECTBEHHbIE CBOMCTBA (MPU3HAKM) (U3NYECKNX
SABNEHUN;

OMMCbIBaTb N3YUYeHHbIe CBOMCTBA TeN M (IU3NYECKME SIBNEHMS, UCMOMb3YA
(hm3nyeckmne BeNNYMHbI (TeMnepaTtypa, BHYTPEHHSAS SHEPTUS, KONNYECTBO
TennoTbl, YyAenbHas TEenNOEMKOCTb BeLIeCTBa, YAenbHas TennoTta



NnaBfeHns, yaenbHas Tenjota napoobpas3oBaHus, YAenbHas TennoTa
CropaHusi TonnMBa, KO3MMUUMEHT MONe3HOro AeiCcTBUA  TEMNI0BOM
MalUVHbl, OTHOCWUTE/IbHAs BMIAXXHOCTb BO3AyXa, 3MEKTPUYECKUA 3apsaf,
Cuna TOKa, 3MeKTPUYECKOe HarnpsbkeHue, COMPOTUMBIIEHWE MNPOBOAHMKA,
y[eNbHOe  COMpOTWBMEHME  BellecTBa, pabota M MOLWHOCTb
3NIEKTPMYECKOr0  TOKa), MpU  OMMUCaHWM  MpPaBWIbHO  TPaKTOBaTb
(PM3NYECKNIA CMbICNT UCNOMb3YEMbIX BENMUYNH, 0603HAYEHUS N eANHULPbI
(PM3NYECKUX BESIMYMH, HaxoauTb (HOPMYSbl, CBA3bIBAOLLME [AHHYHO
(PM3NYECKYI0 BENNYMHY C APYTMMU  BeIMYMHAMK, CTPOUTb Tpadimku
N3YYEHHbIX 3aBUCUMOCTEN (PU3NYECKMX BENINUNH;

XapaKTepu3oBaTb CBOWCTBA TeN, (U3NYECKME SBMNEHMS U MPOLECCHI,
MCNONb3ys OCHOBHbIE MOMOXKEHUS MOJEKYNSAPHO--KMHETUYECKO Teopum
CTPOEHMA BeLLecTBa, NMPUHLMN CyneprnosnumMm nosein (Ha KavyeCTBEHHOM
YPOBHE), 3aKOH COXpaHeHus 3apaga, 3akoH OMa A/19 yyacTka Lienu, 3aKoH
[bkoyns—SleHua, 3aKOH COXpPaHEeHUsi 3HEepruuM, npu 3TOM [aBaTb
CNOBECHYIO (DOPMY/IMPOBKY 3aKOHA W 3anucbiBaTb €ro MaTeMaTuyecKoe
BbIPaXXEHME;

0OBACHATb (PM3MYECKMe MPOLeCCbl U CBOWCTBA Te/, B TOM 4uUC/e U B
KOHTEKCTe CUTyauuid NPakTUKO-OpPUEHTUPOBAHHOMO XapaKTepa: BbIABNATb
MNPUYNHHO-CNEACTBEHHbIE CBSA3M, CTPOUTb 0OBACHEHNE M3 1-2 NOrNYECKUX
LLIaroB C OMOPOM Ha 1-2 M3yYeHHbIX CBOWCTBA (PU3NYECKUX SABMEHUMN,
(hM3MYECKMX 3aKOHOB WM 3aKOHOMEPHOCTEM;

pelwaTb pacyeTHble 3afayun B 2-3 [JeWCTBUSA, MCMOMb3yS 3aKOHbl U
(hopmy/ibl, CBA3bIBatOLME (PU3NYECKME BeIMUMHBI: Ha OCHOBE aHam3a
YCNOBMSI 3afa4ui 3anucbiBaTb KPaTKOE YC/OBWE, BbISBNATb HeA0CTaToOK
[aHHbIX AN pelleHns 3adadn, BbloMpaTb 3akKOHbl U (HOPMY/bI,
HeobGXo4MMble [N ee pelUeHns, MNPOBOAMTbL pacyeTbl U CpaBHUBATb
M0/Tly4eHHOE 3HaYeHme (PU3NYECKOM BE/IMYMHBI C M3BECTHLIMU AaHHbIMU;
pacno3HaBaTb MPOO6MEMbI, KOTOPble MOXHO PewnTb MNpu  MOMOLLM
(hM3NYECKMX METOAOB, MCMNOMb3ys OMMCaHWe WCCNeAoBaHWs, BblAENATb
MPoOBEPSEMOE  NPEANONIOXKEHNE, OUEHMBaTb MPaBUIbHOCTL  MOPsiAKa
MPoBeAeHNA UccnefoBaHus, fenaTb BbIBOAbI;

MNPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3NYECKUX  ABMEHWUA WK
(hM3MYECKNX CBOICTB TeN (KanunnsipHble SBNEHUS, 3aBUCUMOCTb AaBNeHMS
BO34yXa OT ero 06bema, TemnepaTypbl, CKOPOCTU MpoLecca OCTbIBAHNA U
HarpeBaHuWs NpU W3y4eHUM OT LBETa W3nydaroweir (nornolaroLen)
MOBEPXHOCTWN, CKOPOCTb MCMapeHns BOAbl OT TemnepaTypbl XUAKOCTU U
nnowaan ee MNOBEPXHOCTW, 3SNeKTpM3auMst Ten W B3aMMOfeiCcTBue
3NEKTPUYECKMX  3apsiA0B, B3aUMOAENCTBME MOCTOSHHbIX MarHWUTOB,



BM3yasn3aums MarHUTHbIX MO MOCTOSIHHbIX MarHWTOB, [AeicTBUSA
MarHWTHOro Mossi Ha MPOBOAHUK C TOKOM, CBOWMCTBA 3/1EKTPOMArHuTa,
CBOICTBa 3MeKTpoABUraTenss MOCTOSAHHOIO TOKa):  (POpPMyNMpoBaThb
NpoBepsieMble NPeANoNoXKeHMs, cobupaTb YCTaHOBKY W3 MPeAsIOXXEHHOro
060pyA0BaHNs, ONUCLIBATb X0 OMbITa M POPMY/IMPOBATh BbIBOADI;
BbINO/HATL ~ MNPSMblE  M3MEPEHWS  TeMmnepaTypbl,  OTHOCUTENIbHOM
BNXXHOCTW BO34yXa, CWbl TOKa, HAMNPsHKEHUS C  MCMO/b30BaHWNEM
aHafIoroBbIX NPUOOPOB M AaTUMKOB (DU3NYECKMX BEMMYMH, CPaBHUBATbL
pe3ynbTaTbl U3MEPEHWNIA C YHETOM 3alaHHOM abCOMOTHOW NOrPELUHOCTY;
MNPOBOAWTbL MCCNEef0BaHNE 3aBUCUMOCTY OfLHON (3NYECKON BEIMYUHBI OT
APYro C  WUCMOMb30BaHMEM  MPSMbIX — M3MepeHWid  (3aBMCUMOCTb
CONPOTMB/IEHMS MPOBOAHMKA OT €ro [/MHbl, MA0Waanu MomnepeyHoro
CEYEHUA 1 YAeNbHOIo CONpPOTMBEHNS BELLECTBA NMPOBOAHMKA, CU/bl TOKA,
MAYLWEro 4epes MPOBOAHMK, OT HampsHXKeHMsi Ha  MPOBOAHMKE,
nccnefoBaHMe  NOCNEAOBATENbHOMO W MapaNfieNlbHOro  COeAMHEHWI
MPOBOAHMKOB): NAaHMpOBaTb MCCMefoBaHMe, cobupaTb YCTaHOBKY W
BbINO/HATL M3MEPEHWs, Cneays NpPeasioXKeHHOMY nnaHy, (MKCUpPOoBaThb
pesy/bTaTbl MONYYEHHOW 3aBUCUMOCTW B BuAe Tabnuy U rpagmKos,
AenaTb BbIBOAbI N0 pe3y/bTaTam UCCef0BaHNS;

MPOBOAUTb KOCBEHHblE W3MEPEHUS (PU3NYECKUX BennunH (yaenbHas
TENNOEMKOCTb  BELLECTBA, COMPOTUBMEHWE MNPOBOAHMKA, paboTa U
MOLLHOCTb 3/IEKTPUYECKOr0 TOKA): MAaHMpoBaTb M3MEPEHUs, Cobupathb
3KCMEPUMEHTA/IbHYH YCTaHOBKY, Criedys MPeAsioXKEHHON NUHCTPYKLUK, 1
BbIUMC/IATb 3HAYEHNE BE/TMYMHDI;

cobnroaath nNpasuia TEXHWKM 6€30MacHOCTU Npu paboTe ¢ 1abopaTopHbLIM
0b6opy0BaHMEM;

XapaKTepn3oBaTb  MNPUHUMMbI  AEACTBUA  M3YYEHHbIX MPUOOpPOB 1
TEXHWYECKUX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM u4uCE:
cucTemMa OTOMNNEHWUA [OMOB, FMrpoMeTp, MapoBas TypbuHa, amnepmeTp,
BO/IbTMETP, CYETUMK 3MEKTPUYECKON 3SHEPrun, 3MEKTPOOCBETUTE/bHbIE
Npunbopbl, HarpeeaTebHble 3M1EKTPONPUOOPLI (MPUMEPBI), 3NEKTPUYECKME
NPeAoXpaHNTENK, 3NEKTPOMArHNT, 3/1IEKTPOABUraTe/lb MOCTOSHHOIO TOKaA),
MCNONb3ys 3HAHUA O CBOMCTBaX (PU3NYECKUX ABNEHMIA N HEOBXOAMMbIe
(hn3nyecKme 3aKkOHOMEPHOCTY;

pacrno3HaBaTb MPOCTble TEXHWYECKME YCTPONCTBA W W3MEPUTENbHbIE
npubopbl MO CXemMaM W CXeMaTUYHbIM  PUCYHKaM  (KUAKOCTHbIN
TepMOMETP, TEpMOC, MCUXPOMETP, TUIPOMETP, ABUraTe/lb BHYTPEHHErO
CropaHusi, 3N1eKTPOCKOM, PeocTaT), COCTaB/ATb CXEMbl 3/1EeKTPUYECKNX



Liernein ¢ nocnefosartesibHbIM U Napasiie/bHbIM COeANHEHNEM 3/IEMEHTOB,
pasnunyas ycnoBHble 0003HAYEHNA 3/1EMEHTOB 3/IEKTPUYECKMX LiENei;
npuBOAUTL  MpUMepbl  (HaxoauTb  MHMOPMAaLMIO O  npuMepax)
MPaKTMYECKOro MCMosb30BaHUA (OU3NYECKUX 3HaHWA B MOBCELHEBHOW
XXU3HM ANa obecreveHns 6e30MmacHOCTM Mpu obpalleHnn ¢ npubopammn n
TEXHUYECKMMM YCTPONCTBAMM, COXPaHeHMs 340POBbA W COOMHOAEHWS
HOPM 3KOJIOTMYECKOro NOBEeAEHNS B OKPY)KAOLLIEN Cpeae;

OCYLLECTB/NATb  MOUCK  MH(oOpMaumy  (M3NYECKOro  CofepXKaHus B
VHTepHETe, Ha OCHOBE WMEKOLWMUXCA 3HaHWIA W MYTEM CpaBHEHUS
[ONOMHUTENbHLIX ~ UCTOYHWMKOB  BbIAENATb  MH(OpMauuio,  KoTopas
ABNSAETCA NPOTUBOPEUMBOM UM MOXKET ObITb HELOCTOBEPHOM;
MCMO/b30BaThb NPW BbINOIHEHWUW YYeOHbIX 3a[aHuin Hay4HO--NOMYNSPHYHO
NATEpaTypy  (PM3MYECKOro  COAepXXaHus, CrpaBOYHble — MaTepuasbl,
pecypcbl ceTh VIHTEpHET, BNafeTb NpMemMaMn KOHCMNEKTUPOBaHNSA TEKCTa,
npeobpa3oBaHNa NHPOPMaLIK U3 OAHON 3HAKOBOIN CUCTEMbI B [IPYTYIO;
co3faBaTb COOCTBEHHble MWCbMEHHbIE W KpaTKMe YCTHble COO0OLLEeHNS,
0606Wad  MHGpoOpMaLMIO U3  HECKOSIbKMX WCTOYHUKOB  (PU3MYECKOro
COAepXKaHuWa, B TOM uucne nyo6AMYHO MPeAcTaBnATb  pesy/bTarhl
MPOEKTHON MM UCCMef0BaTeIbCKON AeATeNlbHOCTW, MPY 3TOM rPamMoTHO
MCMOMb30BaTb  W3YYeHHbIA MNOHATUIHBLIA  annapat Kypca (Qu3nKu,
COMPOBOXAATb BbICTYM/IEHWE NpPe3eHTauuel;

MNPV BbIMO/IHEHUN YYEOHbIX MPOEKTOB WM UCCNeLOBaHUA  (HU3NYECKMX
MpoueccoB pacnpefenstb 00653aHHOCTM B Tpyrnne B COOTBETCTBUM C
MOCTaB/IEHHbIMW 3afa4aMu, CNeauTb 3a BbINOMHEHWEM MaHa AeNCTBUI U
KOPPEKTMPOBaTb €ro, afeKBaTHO OLeHMBaTb COOCTBEHHbIA BK/ag B
AeATeNbHOCTb rPYNMbl, BbICTPanBaTb KOMMYHMKaTMBHOE B3aIMOAENCTBME,
MPOsBAAA rOTOBHOCTb pa3peLaTb KOHMINKTBI.

K KOHLY 06yyeHus B 9 kiaacce NPeAMETHbIE Pe3ybTaThbl HA 6a30BOM YPOBHE
[0/MKHbI 0TPaXXaTb CHOPMMUPOBAHHOCTb Y 06YUatOLLIMXCA YMEHWIA:

NCMONb30BaThb MOHATUA: CMCTEMA OTCYETa, MaTepuasibHas TOuYKa,
TPAEKTOPMS, OTHOCUTE/NILHOCTb MEXaHWYECKOro [BMXeHUs, Aedopmauus
(ynpyras, nnacTuyeckasl), TPeHWe, LEHTPOCTPEMUTENbHOE YCKOPEHWUE,
HEBECOMOCTb 1 Meperpysku, LEHTP TSHKECTW, abCONMKOTHO TBEPAOE TENO,
LIEHTP TSXKECTW TBEPAOro Tena, PaBHOBECKE, MeXaHUYeckune KonebaHms u
BOMHbI, 3BYK, WH(PasBYK W YbTPasBYK, 3/IEKTPOMArHUTHbIE BOJHbI,
LLKaNa 3N1eKTPOMarHUTHbIX BOJH, CBET, 6/IM30PYKOCTb U [a/lbHO30PKOCTb,
CMEeKTPbl UCMYCKaHMA U NOT/OLWEeHNs, anbga-, 6eTa- 1 raMma-usnyyeHus,
M30TOMbI, AAEPHas SHEPTeTUKa;



pasnnyaTb ABNeHUA (PaBHOMEPHOE M HepaBHOMEPHOEe MNPSAMOJIMHENHOe
ABWKEHME, pPaBHOYCKOPEHHOe MpPAMO/IMHENHOE [BWKEHWe, CBOGOAHOe
nageHve Tes, paBHOMEPHOE [BVKEHME MO OKPY>XXHOCTW, B3aMMOENCTBIE
Ten, peakTVBHOe [ABWKeHWe, KonebaTeNnbHOe [ABMXXEHMe (3aTyxatoue u
BbIHYX/EHHble KO/iebaHNsa), pe3oHaHC, BO/IHOBOE [BWXKEHUWe, OTpaXKeHue
3BYyKa, MPSMOSIMHEAHOE pacnpoCTpaHeHue, OTPaXKeHWe U MpesioMmIeHne
CBeTa, MOJIHOe BHYTPEHHee OTpaXKeHWe CBEeTa, pasfioXkeHve 6enoro ceeta B
CMEKTP W C/OXEeHWe ChneKTpasibHbIX  LBETOB, [AMCMEpPCUs  CBETa,
eCTeCTBEHHas PagMoaKTUBHOCTb, BO3HWKHOBEHWE NMHENYATOro cnekrpa
N3/Ty4eHWs) MO ONUCAHUIO NX XapaKTepPHbIX CBOWCTB U Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLLMX faHHOE 13NYECKOe ABIEHNE;

pacno3HaBaTb MPOABMEHME  U3YYEHHbIX  (DU3NYECKUX  SABMEHUA B
OKpyXatowem mupe (B TOM uucrie (M3nNYecKne SBNEHUS B MNPUPOLE:
MPUANBBLI N OT/IMBbI, ABVKEHME niaHeT COMTHEYHOW CUCTEMbI, PeaKTUBHOE
ABWKEHME >KMBbIX OPraHM3MoB, BOCMPUSATME 3BYKOB >KMBOTHBIMW,
3eM/IETPACEHME, CENCMUYECKMe BOSHbI, LyHamMu, 3X0, LBeTa Tef,
OMTUYECKME ABMEHMS B Mpupode, GMonornyeckoe AencTsMe BUAMMOIO,
YNbTPauroNeToBOr0 W PEHTreHOBCKOTO  W3/IyYEHWUA, EeCTECTBEHHbIN
PafM0aKTUBHbLIN (DOH, KOCMUYECKME /y4u, PafMOaKTUBHOE W3/yyYeHue
MPUPOAHbLIX MWHepasnoB, [elACTBMe pPaAMOaKTUBHBLIX U3/TYYEHUA Ha
OpraHusM 4esioBeka), Mpu 3TOM NEPeBOAWTbL MPaKTUYECKYK 3ajadvy B
YyUYeOHY0, BbIAENSATb CYLLECTBEHHble CBOMCTBA (MPU3HAKM) (DU3NYECKUX
SBNEHUI;

ONUCbIBaTb U3YYeHHbIE CBOMCTBA TeN U (IU3NYECKUe ABNEHUS, UCNOMb3YS
(bM3nYecKmne BeMYMHBI (CPeaHsss U MrHOBEHHas CKOPOCTb Tena npw
HepaBHOMEPHOM [BVDKEHWUW, YCKOPeHWe, MepemMeLleHne, MnyTb, YrioBas
CKOPOCTb, CWna TPEHMs,, Cuia YNpPyroctu, cuia TSKECTW, YCKOpeHue
CBOOGOAHOIO nafeHns, Bec Tefa, WMNYNbC Tena, WMMNY/bC CUfbl,
MexaHuyeckas pabota M MOLIHOCTb, MOTeHUManbHas 3Heprus Tena,
MOAHATOrO Haf, MOBEPXHOCTbIO 3eMJIM, MOTeHUMaNbHasA 3HePrus CxXXartou
MPYXXUHbI, KWUHETMYeCKas 3Heprus, nosHasg MexaHuyecKas 3sHeprus,
Mepuog 1 YacTtoTa KonebaHui, 4/MHa BOJIHbI, FPOMKOCTb 3BYKa U BbICOTa
TOHa, CKOPOCTb CBETA, MoKasaTte/lb MPesioM/IeHNa cpedbl), MpY OnucaHum
MpaBUIbHO TPaKTOBaTb (U3NYECKMIA CMbICT WCMOMb3YEMbIX BE/INYMH,
0603HayYeHNs N eavHUUbI QU3NYECKUX BENUYUH, HaxXoauTb (OpPMYIbl,
CBA3bIBAIOLLME AAaHHYIO (PU3NYECKYHO BEIMYMHY C APYTVIMU BENNYUHAMMU,
CTPOUTb rpadvKm N3yUYeHHbIX 3aBUCUMOCTEN (IU3NYECKNX BENTNYNH;
XapaKTepn3oBaTb CBOWCTBA TeN, (DMU3NYECKME SIBMEHUA W MPOLECCHI,
MCMOMb3ys 3aKOH COXPaHEeHWs 3HepPruun, 3akKOH BCEMWPHOrO TATOTEHMS,



MPUHLUMN  Cyneprosvuumy  cui, MNPUHUMMN OTHOCUTENIbHOCTU [anunes,
3aKOHbl HblOTOHa, 3aKOH COXPaHEHUs UMMY/bCa, 3aKOHbl OTPaXeHUS U
MpesioM/IEHNs CBeTa, 3aKOHbI COXPaHeHWs 3apsA0BOro U MaccoBOro YnCes
Npy AOepHbIX peakumsx, MpyY 3TOM [AaBaTb C/IOBECHYH (OPMY/IMPOBKY
3aKOHa W 3anmncbiBaTb ero MaTemMaTU4eckoe BblpaXKeHWe;

0OBACHATL (hU3MYECKMe NPOLEeCCbl U CBOWCTBA Tefl, B TOM 4uCle U B
KOHTEKCTe CMTyauuii NMpaKTUKO-OPUEHTMPOBAHHOIO XapakKTepa: BbISBNATb
MPUYNHHO--CNELCTBEHHbIE  CBA3WM, CTPOUTb  0ObACHeHWE 13 2-3
NOTMYECKMX LLIAroB C OMOPO Ha 2—3 M3Y4YeHHbIX CBOWCTBA (DU3NYECKMX
ABNEHNIA, U3NYECKMX 3aKOHOB W/ 3aKOHOMEPHOCTEN;

pewatb pacyeTHble 3agaun (onuvparolimecs Ha cuctemy u3 2-3
YPaBHEHWIA), NCMO/b3Ya 3aKOHbI 1 (DOPMY/ibl, CBSA3bIBAIOLLME (IM3NYECKME
BE/IMYMHBbI: Ha OCHOBE aHa/iM3a YCNO0BMS 3afayn 3anmcbiBaTb KpaTKoe
YCNOBMe, BbIABNATbL HefoCTaloWwme Uan mM3bbITOUHbIE AaHHble, BbIOMpaThb
3aKOHbl U (opMy/ibl, HEOOXOAMMble AN1A PeLleHns, MPOBOANTL PacyeTbl U
OLUEeHMBAaTb  PEa/IMCTUYHOCTL  MOSIYYEHHOrO  3HaYeHMs  (PUM3MYECKON
BE/IMYMHBbI;

pacrnosHaBaTb MPO6/ieMbl, KOTOpPble MOXHO PewnTb Mpu  NOMOLLU
(hM3MYECKMX METOAOB, MCMNOMb3ys OMNMCaHWe WCCNefoBaHns, BblAeNATb
MpoBepsieMoe NPeAMnonoXeHWe, OLeHMBaTb NPaBWUIbHOCTL  MOPAAKa
NpoBeAeHNs  MCCnefoBaHUs,  AenaTb  BbIBOAbl,  MHTEPNpPeTUpoBaTb
pe3ynbTaTbl Hab6OAEHWIA U ONbITOB;

MPOBOAUTL  OMbITbl MO HAGMOAEHUIO  (PU3NYECKUX  ABMEHWUA WK
(hM3MYeCKUX CBOMCTB TeN (M3yveHne BTOPOro 3akoHa HblOTOHa, 3aKoHa
COXpaHeHus 3Hepruu, 3aBUCUMOCTb MNepuofa KosiebaHuin MPYyXXUHHOIOo
MasTHMKA OT MaccCbl rpy3a W >KECTKOCTM MPY>XWHbl U HE3aBUCUMOCTb OT
amMmnAnTyabl Masbix KonebaHuiA, NPAMOINHENHOE pacnpoCcTpaHeHne CBeTa,
pasnoXxxeHne 6en1oro ceeta B CMEKTP, U3YyYeHNE CBOMCTB M300paXkeHWs B
MNOCKOM 3epKasie M CBOMWCTB M300paXkeHMsi npeameTa B cobuparoLeit
NNH3e, Hab/MOAEeHNE CMNJIOWHbIX WU IMHEAYaTbIX CMEKTPOB W3NYyYeHUs):
CamMoCTOATe/IbHO  cobupaTb  YCTAHOBKY M3  UM30bITOYHOro  Habopa
obopyfoBaHMsA, ONUCbIBaTb  XO4 OMblTa W €ero  pesynbTarhl,
(hopMynMpoBaTb BbIBObI;

MPOBOAUTL MPN HEOOXOAMMOCTU CEPUID NPSAMbIX U3MEPEHWI, onpeaenss
CpefiHee 3HayeHMe UK3MepseMOn BeMYMHBI  ((POKYCHOE paccTosiHue
cobuparollerr NnMH3bI), 060CHOBLIBaTbL BbIGOP crnocoba KU3MepeHUus
(n3mepuTeNnbLHOrO Nprbopa);

NPOBOAUTL  MCCMefoBaHMe 3aBUCMMOCTEN  (PU3NYECKUX BEIMYMH C
MCMO/b30BaHNEM MPAMbIX M3MEPEeHWIA (3aBUCUMOCTb MYTWU OT BPEMEHU



Npy paBHOYCKOPEHHOM [BMXEHUM 6e3 Haya/lbHOM CKOPOCTW, nepuoja
KonebaHWin MaTeMaTM4eCKOro MasiTHUKa OT [/IMHbl HWUTW, 3aBUCMMOCTU
yrna OTpaXeHusi CBeTa OT Yyrna najeHus u yrna npenomieHns ot yrna
nageHuns): nnaHupoeatb WCCNefOBaHUe, CaMOCTOATENbHO Cobupathb
YCTaHOBKY, (DMKCMpOBaTb  pe3y/bTaTbl  MOJlYyYEeHHOW  3aBMCUMOCTU
(hM3NYECKUX BENMYMH B BUAe Tabnuu W rpamkos, Aenatb BbIBOAbI MO
pe3ynbTatam nuccnefoBaHus;

MPOBOAUTL KOCBEHHble MN3MEpPEeHUs (U3NYECKMX BeNNYUH  (CpeaHsas
CKOPOCTb W YCKOpeHWe Tena npu PaBHOYCKOPEHHOM  [BUXKEHUW,
YCKOpeHVe CBOOOAHOr0o MNafeHWUs, YXECTKOCTb MPYXMHbI, KO3WMOUUNEHT
TPEHNA CKOJMbXEHWNSA, MexaHuyeckas paboTa M MOLWHOCTb, 4YacToTa M
nepuof KonebaHuini MaTemaTMYyeckoro W MPY>XXMHHOrO MasTHUKOB,
onTUYeckass cuna cobuparowein  NNH3bI,  PaanNoaKTMBHbLIA  (HOH):
M1aHMpPOBaTb U3MepeHUs, CobmpaTb 3KCMEPUMEHTA/IbHYHO YCTaHOBKY U
BbINO/HATL M3MEpPEHUs, cneays NPeaoXKeHHOW MHCTPYKLMK, BbIYMUCASATD
3HAYeHMe BEMUMHBI U aHa/IM3NPOBaTb MOMYYEHHbIE Pe3y/bTaTbl C YYETOM
3aJaHHOI MOrPeLLIHOCTN N3MEPEHNIA;

cobntogatb NpaBuia TEXHUKM 6e30MacHOCTU Npu paboTe ¢ N1abopaTopPHbIM
0bopyaoBaHMEM;

pasninyaTb OCHOBHbIE MPU3HAKN W3YUEHHbIX (U3NYECKUX MOAENEil:
maTepuanibHas Touka, abCOoMOTHO TBEPAOE TeNo, TOYEUHbI WCTOUYHUK
cBeTa, /ly4, TOHKad /MH3a, NNaHeTapHas MOAeNb aToma, HYK/IOHHas
MoZeslb aTOMHOI0 A4pa;

XapaKTepn3oBaTb  MPUHUMUMbLI  AEACTBUA  U3YYEHHbIX MPU6G0OPOB U
TEXHUYECKNX YCTPOWCTB C OMOPO Ha MX onucaHws (B TOM 4uMChe:
CNMAOMETP, [AaTYMKU MONOXKEHWS, PaCCTOSHUA W YCKOPEHWs, pakeTa,
9X0/MI0T, OYKW, Mepuckon, (oToannapaTr, ONTUYEeCKMe CBETOBOAbI,
CMEKTPOCKOr, [O03NMEeTP, kamepa BusibCOHa), WUCMOMb3ys 3HaHUA O
CBOMCTBaX (M3NYECKMX ABNEHUA W Heobxoaumble  (hM3NYECKMe
3aKOHOMEpPHOCTWU;

MCNONb30BaTb CXEMbl M CXEMATUYHbIE PUCYHKUN U3YYEHHBIX TEXHUYECKMX
YCTPOWNCTB, N3MePUTESIbHbIX MPUOOPOB M TEXHOMOMMYECKMX MPOLIECCOB
MNPV peLleHnn Yy4yebHO--NPaKTUYECKUX 3afay, OMTMYECKMe CXeMbl AN
MOCTPOEHUSA N306PAKEHNIA B NIOCKOM 3epKasie U COOMpatoLLelt NINH3E;
npvBOAMTL  Mpumepbl  (HaxoAMTb  MHAOPMaUMKO O  MpuUMepax)
MPaKTUYECKOro MCMOMb30BaHUA (OU3NYECKUX 3HaHWIA B MOBCEAHEBHOW
XWU3HN 4na obecneyeHms 6e30nacHOCTV Mpu obpalleHnn ¢ npuéopamun n
TEXHUYECKMMMW YCTPOMCTBaMM, COXpPaHeHMst 3[40pOBbA W COGMOAEHNS
HOPM 3KO/I0rMYeCcKoro noBeAeHUs B OKPY)XatoLLERn cpeje;



OCYLLECTB/IATb  MOMCK  MH(opMauuy  (DM3NYECKOro  COAEPXXaHus B
NHTEepHeTe, camMoCTosTeNIbHO (hOPMYNMPYS MOUCKOBbIM 3anpoc, HAXOANUTb
NyT onpefeneHns A0CTOBEPHOCTU NOMYUYEHHOW MH(OPMaLM Ha OCHOBE
MMEIOLLIMXCS 3HAHWIA U AONONHUTENbHBLIX UCTOYHUKOB;

CMO/b30BaTh NPU BbINOIHEHWUN YUYEOHbIX 3afaHNIi HayUYHO--MOMYNSAPHYIO
nmMTepaTypy  (DM3MYECKOro COAEPXaHWsi, CrpaBOuYHble MaTepuasbl,
pecypcbl ceT VIHTepHET, BnaaeTb NpPUEMamy KOHCMEeKTMPOBaHMS TEKCTa,
Npeo6pa3oBaHNs NHhoPMaLK U3 OHOI 3HAKOBOW CUCTEMbI B IPYTYIO;
C03/1aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE COOOLLEHNS Ha OCHOBE
MH(OPMALMM U3 HECKONBbKMX WUCTOYHWUKOB (HU3NYECKOTO COAEpXKaHus,
Ny6NNYHO NPeACTaBNATb Pe3yNbTaTbl MPOEKTHOW UM UCCNeA0BaTeNbCKON
NesTeNbHOCTK, MPXM  3TOM  TPaMOTHO  WCMO/Mb30BaTb  WU3YYeHHbIi
MOHATUIHBLIA annapaT M3y4yaemoro pasfena (UKW W COMPOBOX/aThb
BbICTYM/IEHNe nNpe3eHTalUmeldi C  Y4eTOM OCOBEHHOCTE  ayauTopum
CBEPCTHMKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB
U TeM MPOrpaMmbl

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTtejibHbIE

pecypchl

JlonoJtHUTEIbHAS
uHpopmaunOCHOBHbBIE
BU/bI e TeJIbHOCTH
o0yuawuuxcsi ¢
Y4€TOM HANPaBJICHUH
paGoueii mporpaMmbI
BOCIIUTAHUS

Pa3nes 1. ®u3uka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa

11

1.2

®ur3MKa - HayKa 0 npupoge

dusnyeckmne BeIMUYNHbI

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

Bubnunoteka LLOK
https://m.edso0.ru/7f416194

YcTaHoBneHne
[0BEPUTENbHBIX
OTHOLLIEHWIA MexXay
yumnTenem u ero
yUYeHnKamu,
CMOCOOCTBYHOLLMX
MO3UTUBHOMY
BOCMPUATUIO
yyawmmuncs
Tpe6oBaHWi1 1 NPoOCcLO
yunTens, NpuBAeveHnto
MX BHUMaHUS K
06Cy»KaaeMol Ha Ypoke
VHopMaLmu.
BocnuTtaHune
naTpmoTusma:
3HaKOMCTBO C
ororpauaMm yyeHbIxX



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

(LLmonkosckuia, Monos,
KypuatoB), nx BKnag B
pasBuTne U3NKN.

Pa3BuTMe Hay4HOI

o n603HaTeNIbHOCTH,
13 EcTecTBEHHOHAYYHbIN 5 Bubnnoteka LLOK MHTEpECa K
METOZA, NO3HAHWNA https://m.edso00.ru/7f416194 o
nccnenoBaTe/b.CKon
[eAaTenbHOCTU
WToro no pasgeny 6
Pa3znea 2. [lepBoHavaibHbIE CBeJEeHUS 0 CTPOCHUH BellleCTBA
3JKonornyeckoe
BOCMUTaHME:
3HaKOMCTBO C
21 CTpoeHMe BelllecTsa 1 Bubnnoteka LLOK 3KO/I0TMYECKMMMU
https://m.edsoo.ru/7f416194  npo6nemamu nNpw
aBapuax He(hTAHbIX
TaHKepoB, cnocobamu
NX peLLeHuns
MposBneHne nHTepeca
BUDKEHME U K nctopuu u
2.2 iammoneﬁcmme yactumu 2 bubnmotexa LIOK COBpeNFI)eHHOMy
https://m.edso0.ru/7f416194 o .
BelLecTBa COCTOSIHUIO POCCUICKON
(h13NYECKON HayKMN.
53 ArperaTHble COCTOAHNA 5 Bubnnoteka LLOK Pa3BuTMeE Hay4HOW
BeLLecTBa https://m.edso0.ru/7f416194 = n0603HATENILHOCTMW.
Toro no pasgeny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl



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

3.1

MexaHn4yeckoe fBUXKeHWE

Bubnunoteka LLOK
https://m.edso0.ru/7f416194

BocnuTtaHme KynbTypbl
006LLeHMs npu
rpynnoBoi paboTe

3.2

WHepuwms, macca,
NMIOTHOCTb

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

BocnutaHne yBaXkeHns
K YYeHbIM 1 UX TPYAY,
(hopmupoBaHue
YCTOAUMBBIX
HPaBCTBEHHbIX YYBCTB,
BbICOKOI Ky/NbTYpbl
MoBeAeHNs KaK OfHOM
13 rNaBHbIX
MPOABNEHNIA YBaXKEHNS
yefioBeKa K I04sM rpu
3HaKOMCTBe C
ororpauaMn yyeHbIX.

3.3

Cwuna. Buabl cun

WToro no pasgeny

14 1

21

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

Pa3BuTMe Hay4HOMN
Nn0b0o3HaTENIbHOCTK.

Pa3nen 4. /laBienue TBEPABIX Te,

4.1

[asneHue. MNepenava
[aBNieHns TBEPLAbIMU
Teniamu, XXUAKOCTAMU U
rasamu

JKHIKOCTEH M ra3oB

Bubnunoteka LLOK
https://m.edso0.ru/7f416194

BocnutaHue
naTpuoTmama: npu
peLleHnn 3atau
MpPakTUKo-
OPVEHTUPOBAHHOIO
Xapakrepa, 3HaKOMCTBO
C COBpPEMEHHbIMU
cpefcTBaMK nepenpasb
B Poccun.



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

4.2

4.3

4.4

[laBneHue XnaKocTm

ATmochepHoe JaBneHne

[elicTBre XMAKOCTY 1 rasa

Ha MOrPYXXEHHOE B HUX
Teno

WToro no pasgeny

21

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

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

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

OpueHTaums Ha
NnpYMeHeHne
(h13NYECKNX 3HAHWIA
0151 peLleHns 3a4a4 B
0671aCTV OKPY>KatoLLeld
cpefpl

MnaHMpoBaHMe CBOEro
pa3BuTUA B
NproBpeTeHNN HOBbIX
(hM3MYECKMX 3HaHWI

Pa3BuTMe Hay4HOI
n603HaTeNIbHOCTW.
CdhopMnpoBaHHOCTb
HaBblKa pedieKcnm,
rMpvi3HaHWe CBOero
rnpasa Ha OLNBKY U
TaKoro e npasa y
APYroro Yenoseka

Pa3nes 5. PaGora n MOIHOCTD. JHeprus

5.1

5.2

PaboTa 1 MOLLHOCTb

MpocTble MexaHU3MbI

Bubnunoteka LLOK
https://m.edso0.ru/7f416194

Bubnunoteka LLOK
https://m.edso0.ru/7f416194

BocnutaHve KynbTypbl
06LLEeHMS NpK
rpynnosoi pa6oTe.
dusnyeckaa urpa
«Pa3Befika 60em"
Pa3BuTMeE Hay4HOW
Nt0b0o3HaTeNIbHOCTMU.
MHTepec K



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

MpaKTUYecKomy
M3Yy4YeHnto Npoteccui,
CBS3aHHbIX C (IM3VKOIA.

5.3 MexaHunyeckasa aHeprus

Bubnunoteka LLOK
https://m.edso0.ru/7f416194

lMNoBbILLEHME YPOBHSA
CBOeli KOMMNETEHTHOCTH
yepes NpakTUYECKYHO
AeATeNbHOCTb

WToro no pasgeny

Pe3epBHOE BpeMms

OBLLEE KOJIMYECTBO YACOB
Mo NPOrPAMME

12

68

12

Peanunsaymsa
obyyatoLmmmucs
VHAVBUAYbHBIX U
rpynnoBbIX
1cCefoBaTe/IbCKnX
MPOEKTOB.



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

8 KVIACC

HauMenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

JlonoJtHUTEIbHAS
uHpopmanusiOCHOBHBbIE
BU/bI e TeJIbHOCTH
00y4aromuxcs ¢ y46Tom
HanpasJieHui pabouei
NMPOrpamMMbl
BOCIIMTAHUS

Pa3gen 1. TensioBbie IBJICHUSA

CTpoeHMe 1 CBOINCTBa
BeLLlecTBa

1.2 Tennosble NpoLecchl

21 1

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

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

YcTaHoBneHue
[0BEPUTENbHBIX
OTHOLLIEHWNIA MeX Ay
YUYUTENIEM U €ero
YUYeHNKamu,
CMOCOOCTBYHOLLMX
NMO3UTUBHOMY
BOCMPUATMIO YYalMMUCSH
Tpe6oBaHMWi1 1 NPOCcLO
yUuuTens, NpuBIeYEHNIO
NX BHUMaHUS K
06Cy»KaaeMol Ha ypoke
NH opMaLuK.
JKonormnyeckoe
BOCMMUTaHWE: peLleHne
3aja4 C 3KO/IOMMYECKUM
cofepyKaHuem,
3HaKOMCTBO C
3KO/I0rMYECKMMM



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

npobnemamu,
CBsA3aHHbIMYM C paboToiA
TENIOBbIX ABUraTenei

Toro no pasgeny

Pa3zgen 2. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUSA

28

2.1

ANeKTpuYecKme 3apagbl.
3apskeHHble Tena n nx
B3aMMO/eNncTeme

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

BocnuTtaHue KynbTypbl
06LLeHna Npu rpynnoBoi
pabore.

2.2

2.3

MOCTOSIHHBI
3NEKTPUYECKUNIA TOK

MarHuTHble ABNeHUA

20

1.5

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

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

MoBbILLIEHNE YPOBHS
CBOE KOMMETEHTHOCTU
yepes NPaKTUYECKYH
AeAaTenbHOCTb

BocnuTtaHue
naTpmoTusma:
NCTOPUYECKMIA KCKYPC
[J151 3HaKOMCTBa CO
cnocobamu 3awnThbl
Kopabnei 0T MarHUTHbIX
MWH B rogbl BOB.

2.4

AneKTpoMarHuTHas
NHAYKLMA

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

dopmunpoBaHune
rnpeacTaBneHniA
HeobXoaNMbIX A1
MOHUMaHWNSA OCHOB
TEXHWUKN, TEXHOIOMN 1
YCTPOMCTB 6bITOBOr0
OKPYXXeHMS.

Toro no pasgeny

37



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

Pe3epBHOe Bpems

OBLWEE KOJIMYECTBO
YACOB MO NPOIrrPAMME

68

145




9 KJIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuyecTBO 4acos

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTesibHbIE

pecypchl

OcHOBHBIE BUBI
AeSITeJIbHOCTH
00y4aroumuxcs ¢ y46Tom
HanpasJieHuil padoueit
NMPOrpamMMbl
BOCIIMTAHUSIONOJHUTE/ILHASA
uHopmanus

Pa3zgen 1. Mexanunueckue iBJICHUA

11

1.2

MexaHunyeckoe
[BVXEHME 1 CNOoCco6b!
ero onuncaHus

B3avmogeiicTaue Ten

10

20 1

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

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

BocnuTtaHme KynbTypbl
006LLEHMS NPU TPYNMOBOWA
pabote. Oco3HaHue
AepuunTOB COBCTBEHHBIX
3HaHWI 1 KOMMETEHTHOCTEN B
0651acTn PUsnKn

Pa3BnTVe NaTpnoTm3ma:
pacckas 0 Co3faHnmn camoro
FPO3HOI0 PEaKTUBHOIO
OPY>X1Si BPEMEH BOVHbI —
reapfeckoro MmHomeTa M-
13, BCKOpe /1t060BHO
Ha3BaHHOI 0 B Hapoae
«KaTioLwa».

1.3

3aK0HbI CoXpaHeHus

10

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

BocnutaHue yBaXkeH1A K
YUYEHbIM 1 UX TPYLY,
(hopmMMpOBaHME YCTOMUMBBIX
HPaBCTBEHHbIX YYyBCTB,
BbICOKOW KYNbTYpbl



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

WToro no pasgeny 40

noBefeHNs KakK OfHOM 13
rNaBHbIX MPOABNEHWNIA
YBa)XXEHWS YesioBeKa K /I AAM
Mpy 3HAKOMCTBe C
ororpauamm yyeHbix .
HbloToHa u I, "anunes.

Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI

BocnuTaHve KynbTypbl

91 MexaHun4yeckune 7 bubnnoteka LIOK O6LLEHIAS IOV TOVITIOBOI
' KonebGaHus https://m.edsoo.ru/7f41a4a6 L”' Pr TRy
paborTe.
SCTETNYECKOE BOCMUTAHME -
(hopmupoBaHve
onpefeneHHoro
3CTETUYECKOr0 OTHOLLIEHNA
MexaHn4yeckune bnbnmoteka LLOK
2.2 8 1 yesioBeka K
BOJIHbI. 3BYK https://m.edsoo.ru/7f41a4a6 .
[eCTBUTENIbHOCTUN, OTMeYaeM
MHOroob6pasue, Kpacory,
3HAYMMOCTb 3BYKOB B MUpe
MY3bIKW, KMHO.
WToro no pasgeny 15

Paznen 3. BﬂeKTpOMaFHI’ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNeKTpomMarHUTHoe
none n
IN1EKTPOMarHUTHbIE
BOJIHbI

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

BocnutaHve TBOPYECKOro
MbILL/IEHNEe, CMEeNOCTM CBOUX
CYXXOEHWUI, KyNbTYpY peun.
Peanm3auusa obyyaroLmMmcs
VHAVBUAYIbHBIX U



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

rPynmnoBbIX NPOEKTOB

WToro no pasgeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA

3aKOHb!

4.1 pacnpocTpaHeHns 6
cBeTa

42 JIH3bI 1 ONTHYecKme 6
nproopsl

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

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

BocnuTaHue KynbTypbl
06LLeHna Npu rpynnoBoi
pabore.

YpoK TBOpYeCTBa «3a
CTpaHULamm y4eOHNKOB»

43 PasnoxeHune 6enoro 3
' CBETa B CMeEKTp

WToro no pasgeny 15

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

3CTeTnYecKoe BOCMUTaHUe -
(hopmupoBaHve
ornpeaeneHHoro
3CTETUYECKOro OTHOLLUEHUA
yenoBeka K
[EeNCTBUTENBbHOCTU, N3yYaem
pasyry, Kak nposis/ieHune
AWCNepcun, OTKPLITON
HbOTOHOM.

Pa3nena 5. KpanroBble ABJICHUS

VcnyckaHue v
51 nornoLeHne ceeta 4
aTOMOM

CTpoeHne aTOMHOro
aapa

5.2

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

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

MposiBneHne MHTepeca K
NCTOPUM N COBPEMEHHOMY
COCTOSIHVO POCCUICKON
(h13NYECKON HayKMN.
JK0N0rnyeckoe BoCnMTaHMe:
peLleHue 3a4a4 ¢
3K0MI0TNYECKNM
cofepxkaHveM, 06CykaeHve



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

METOZI0B [/151 YTUAM3ALMN,
nepepaboTKM 1 ans
[aNbHelLLEro MCnonb3oBaHUs
PaaMoaKTUBHbIX OTXO/0B

bubnmoteka LLOK

>3 FiAepHble peakLym ! 1 https://m.edsoo.ru/7f41a4a6
Toro no pasgeny 17
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOYJIb
Oco3HaHue LIeHHOCTH
M3NYECKOI HayKMN Kak
rosTopetive :\*/I)O HOro MHCT y MeHTa
0606LweHre bubnnoreka LIOK » Py
6.1 9 2 NMO3HaHWA M1pa, OCHOBbI
coep>KaHua Kypca https://m.edsoo.ru/7f41a4a6 o
pa3BUTUA TEXHOOTUA,
(hm3mkm 3a 7-9 Knacc N o
BaXXHEWLLIEN cocTaBnAtoLLel
Ky/NbTYpbl
WToro no pasgeny 9
Paznen 7. Hazpanue
Hroro 0
BLWEE KONTMYECTB
OBLL o CTBO 102 27

YACOB MO NPOIrrPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

Jlara
HU3ydeHust

Hcnoans3oBanue
undgposoit
JabopaTropuu :
"Touka pocra".

dn3nkKa — Hayka o0
npupoge. AsneHns
npupoasbl
dur3nyeckue ABneHNa

dusnyeckue
BE/IMUUHbBI N UX
n3mMepeHue

MeTozbl Hay4YHOro

nosHaHusa. OnucaHune
(hr3nyecKnx ABNeHNiA
C MOMOLLBI0 Mofenen

Ypok-uccnefosaHve
"N3mepeHune
Temneparypsbl npu
NOMOLLM
YXXWOKOCTHOro
TepMOMeTpa U
fatumka
Temnepatypsb!"

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

“3MepeHmne
Temnepatypbl
Mp1 NoMoLLM
patumka

Ypok-uccnefosaHme
"lMpoBepKa rmnoTesbi:



https://m.edsoo.ru/ff09f72a

[anbHOCTb NoneTa
LLIApUKa, NYLLEHHOrOo
rOPU30HTA/IbHO, TEM
6onbLue, YeM 60/bLLe
BbiCOTa Nnycka"

CTpoeHue BelllecTBa.
OnbITl,
[l0KasblBaroLue
[LNCKPETHOE CTPOeHMe
BelLecTBa

[ BKeHne yacTtul,
BelllecTBa

bubnmoteka LLOK
https://m.edsoo.ru/ff09fe0a

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnefosaHme
«OnbITbl NO
HabNoAeHNIO
TEens0Boro
pacLUMpeHmns rasos»

10

11

ArperaTHble
COCTOAHWSA BeLLleCTBa

OcobeHHOCTH
arperaTHbIX
COCTOS\HWIA BOABI.
0606LLEeHME NO
pasgeny
«[epBOHaYa/IbHbIE
CBefleHNS O CTPOEHUM
BeLLeCTBa»

bubnunoteka LIOK
https://m.edsoo.ru/ff0a0378

12

MexaHu4yeckoe
[BWXeHWe.

bubnunoteka LIOK
https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

PaBHOMepHOe n
HepaBHOMepHoe
[BVXXeHne

13

14

15

CkopocTb. EanHuubl
CKOpOCTK

Pacuet nytu un
BPEMEHW ABUKEHUSA

WHepuwma. Macca —
Mepa MHEPTHOCTK Ten

bubnunoteka LIOK
https://m.edsoo.ru/ff0a079c

bubnunoteka LIOK
https://m.edsoo.ru/ff0a0ae4

bubnmoteka LLOK
https://m.edsoo.ru/ff0a0c10

16

[N0THOCTL BELLECTBA.

PacueT macchbl n
oO6bemMa Tena no ero
NI0THOCTU

bubnmoteka LLOK
https://m.edsoo.ru/ff0a0fee

17

NabopaTopHas
paboTa
«OnpegeneHne
NAOTHOCTW TBEPAOrO
Tena»

18

19

20

PelueHwne 3agay no
Teme "lNOTHOCTH
BellecTBa"

Cuna KaK
XapaKTepucTuKa
B3aMMO/ENCTBUA TeN.
Cwvna ynpyrocTu.
3akoH N'yka

JNabopaTopHas
paboTa «M3yyeHue

bubnunoteka LIOK
https://m.edsoo.ru/ff0al23c

ncenepgosaHmne
KonebaTenbHOro



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBMCMMOCTM
pacTsHXKeHWs
(nedopmarmm)
MPY>XUHbI OT
NPUNOXEHHON CUNbI»

HABneHne TAroTeHus.

OBWKEHNA C
nomoLibo
AaTtynka

21
Cwnna TaxecTu
CBsi3b MeXAyY CUNOiA
TSDKECTU 1 Maccom
22 Tena. Bec Tena bubnmoreka LIOK
' ' https://m.edsoo.ru/ff0a1778
PelueHwne 3agay no
Teme "Cwuna TaxecTtn"
Cwuna TsKecTu Ha
rMx nnaHetax.
23 ipvﬁmqecme bubnmoteka LLOK
https://m.edsoo.ru/ff0a1502
XapaKTepuCTUKK
nnaHeT
o4 3vepeHue cun. Bubnuoteka LLOK
JnHamomeTp https://m.edsoo.ru/ff0al8cc
o5 Bec Tena. Bubnmoteka LLOK
HeBecomocCTb https://m.edsoo.ru/ff0al778
CnoxkeHue AByX cun,
HarpaB/ieHHbIX MO
26 0 HEM S bnbnmoteka LLOK
A Q ' https://m.edsoo.ru/ff0ala70
PaBHoZeNCTBYOLLLaA
cun
PelueHne 3agay no
27 Teme

"PaBHOofeiCTBYOLLLasA



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

cunn

28

29

Cwvna TpeHus n e
BUAbl. TpeHue B
NMPUPOLEe 1 TEXHUKE

JabopaTopHas
paboTa «M3yueHme
3aBMUCUMOCTU CUJIbI
TPEHWNSA CKONBbXXEHUS
OT CW/bl AaBNeHNs U
XapakTepa
COMnpuKacaroLLuXcs
NMOBEPXHOCTEN»

bubnunoteka LIOK
https://m.edsoo.ru/ff0alb9c

bubnunoteka LIOK
https://m.edsoo.ru/ff0alcc8

30

PelueHwne 3agay Ha
onpejeneHmne
paBHOAENCTBYIOLLENA
CUnbl

31

PeLueHwe 3aga4y no
TemaM: «Bec Tena»,
«["padmueckoe
N306paXKeHne CUN»,
«Cunbli»,
«PaBHOfeNCTBYOLW A
cun»

bnbnmoteka LLOK
https://m.edsoo.ru/ff0alde0

32

KoHTposbHas paboTa
no TemMam:
«MexaHnyeckoe
[BWKeHne», «Macca,
NA0THOCTb», «Bec
Tena», «I pagmyeckoe



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

N306paXKeHme CU»,
«Cunnbl»

n3MepeHne
[asneHune. Cnocoo6sl aBnEva c
33 YMEHbLLEHUA U bubnmoteka LLOK fI'OMOLLI,bEO
yBenyeHns https://m.edsoo.ru/ff0a20a6 ATUNKA
[laBneHus A
[laBneHus
JaBneHuve rasa.
3aBNCUMOCTb E6 OK
34 [laBfieHnsa rasa ot vbnuoreka L
o6beMa https://m.edsoo.ru/ff0a2376
Temneparypbl
MNepenava faBneHus
TBEPAbIMM Tenamu,
35 KIKOCTSIMA U bubnnoreka LIOK
Fa3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
Mackans
[aBneHve B
XXMAKOCTK U rase,
36 BbI3BAHHOE Bubnunoreka LIOK
nefCTBIEM CHTb https://m.edsoo.ru/ff0a2718
TAXKECTU
nccnegoBaHme
PelueHune 3aga4 no [laBneHve B
37 TemMe «/[laBneHue B bnbnmoteka LLOK YXNAKOCTU C
YXMIKOCTU U1 rase. https://m.edsoo.ru/ff0a2826 = NOMOLLbIO
3akoH lNackana» flaTumka
[laBneHus
38 CoobuatoLmecs bnbnmoteka LLOK



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

cocyfbl https://m.edsoo.ru/ff0a2970

39 "mapaBanyecKunin Bubnmoteka LIOK
npecc https://m.edsoo.ru/ff0a3136
MaHoMEeTpBbI.

40 MopLuHeBOM
YXMUAKOCTHBIA Hacoc
ATMmOChepa 3emMnn u

41 0 mqmﬂouié bubnmoteka LLOK

P https://m.edsoo.ru/ff0a2b5a
CyLLIeCTBOBaHMSA
Bec Bo3ayxa.
42 ATMOC (biy)l(-loe bubnunoteka LIOK
P https://m.edsoo.ru/ff0a2b5a
[laBneHune
N3mepeHune

43 aTMocepHoro Bubnnoteka LIOK
fasneHuns. OnbIT https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBUCUMOCTb

44 aTMocepHoro Bubnmoteka LLOK
JaBneHns OT BbICOThI https://m.edsoo.ru/ff0a2fc4
Ha/l YpOBHeM Mops
BapomeTp-aHepoua,

45 ATMOChepHoe Bubnmoteka LLOK
[laBneHne Ha https://m.edsoo.ru/ff0a2fc4
pas/IMyHbIX BbICOTAX
PeLleHue 3aga4y no

46 Teme " ATMocepHoe
faBneHue"

47 [LelicTBre XMAKOCTU bubnnoteka LIOK



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

¥ rasa Ha
MOrPY>XeHHOE B HIX
Teno. Apx1MMesoBa
cuna

https://m.edsoo.ru/ff0a3276

48

49

NabopaTopHas
paboTta
«OnpefeneHne
BbITa/IKUBAtOLLIEN
CWUNbl, AENCTBYIOLLEN
Ha Teno,
NOrpy>eHHoe B
XMUAKOCTb»

NabopaTopHas
paboTa rno Teme
«lccnefoBaHmne
3aBMCMMOCTU Beca
Tena B Bofe OT
06BEMa MorpyXXeHHo
B XKMAKOCTb 4acTu
Tena»

bubnmoteka LLOK
https://m.edsoo.ru/ff0a33fc

bubnunoteka LIOK
https://m.edsoo.ru/ff0a3514

50

lMnaBaHWe Ten

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a3a96

51

NabopaTopHas
paboTa
"KoHcTpympoBaHue
apeomeTpa um
KOHCTpyupoBaHue
NOAKN 1 onpefeneHune
ee



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

rpy3onogbemHocTmn"

52

PeLleHue 3aga4y no
TemaMm: «lnaBaHne
CyA0B.
Bo3gyxonnaBaHue»,
«[laBneHve TBepabIX
Ten, XXNAKOCTel 1
raso.»

bubnmoteka LLOK
https://m.edsoo.ru/ff0a3654

53

KoHTposbHas paboTa
no Teme «flaBneHue
TBEpAbIX Ten,
YKNIKOCTEN 1 ra3oB»

54

55

MexaHnuyeckas
paboTa

MowHocTb. EgnHMLBI
MOLLHOCTM

bubnunoteka LIOK
https://m.edsoo.ru/ff0a3f82

bubnunoteka LIOK
https://m.edsoo.ru/ff0a3f82

56

57

Ypok-uccnefosaHme
"PacyeT MOLLHOCTH,
pa3BMBaeMon npu
noagbemMe no
NEeCTHuLe"

[MpocTble MexaHU3MBbI.

Pblyar. PaBHOBeCKE
CWU/ Ha pblyare

58

Pbluaru B TeEXHUKE,
ObITY 1 MpUpoe.
JabopaTopHas
paboTa
«lccnefoBaHmne

0.5

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a478e



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

YCNOBWiA paBHOBECKS
pblyara»

59

60

PelueHwne 3agay no
Teme «YCcnosus
paBHOBECUSA pblyara»

KoahdmumeHT
MOMIe3HOro AencTBns
MexaHu3Ma.
NabopaTopHas
paboTa «/13mepeHune
KM/ HakNoHHOM
MNOCKOCTW»

0.5

bubnunoteka LIOK
https://m.edsoo.ru/ff0a48a6

61

62

63

64

PelueHwne 3agay no
Teme "PaboTa,
MoLLHocTb, KIMAa™

MexaHunyeckas
3Heprus.
KnHeTn4eckas u
noTeHuUmasnbHas
3Heprus

3aKOH COXpaHeHus
MexaHnyecko
3Heprum

YPOK-3KCMepUMeEHT
no Teme
"OKcnepMMeHTa/IbHOe
onpeaeneHne
N3MEHEHUS
KNHETNYECKON 1

bubnunoteka LIOK
https://m.edsoo.ru/ff0a4c48

bubnunoteka LIOK
https://m.edsoo.ru/ff0a4252

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



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

65

NoTeHUNabHOIA
3Heprum npu
CKaTbIBaHWW Tena rno
HaK/IOHHOM
nnockoctun"

KoHTponbHas paboTta
no Teme «PaboTa un
MOLLHOCTb. JHEPruns»

66

Pe3epBHbIin YPOK.
PaboTa c TekcTamu no
Teme "MexaHnyeckoe
[ABWKeHne"

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

67

Pe3epBHbIin YPOK.
PaboTa c TekcTamu no
Teme "[laBneHuve
TBEPAbIX Ten,
YKNKOCTEN 1 rasos”

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

68

Pe3epBHbIin YPOK.
PaboTa ¢ TekcTamu no
Teme "Pabora.
MoLyHocTb. SHeprug"

OBLEE KOJIMYECTBO
YACOB MO NPOIrrPAMME

68

12



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

8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE HUcnoan3oBanue
Ne Jara g
undgposbie undposoi
n/ Tema ypoka Bcer KoHTpoabHbI IIpakTH4eckn H3Yy'YeHH
oOpa3oBaTesibHbIE JabopaTropuu :

" 0 ¢ padoTeI ¢ padoTeI " pecypchl "Touxka pocra'.

OCHOBHbIE

MOJIOXKeHS

MOJIEKYNSAPHO- Bubnmoteka LLOK

KWHETNYECKON 1 https://m.edsoo.ru/ff0a525

Teopumn 1 nx 6

OMbITHbIE

MOATBEPXKAEHMS

Macca v pasmep

aTOMOB M MOJEKYN

Mogenu TBepAoro,

XUAKoro u Bubnnoreka LIOK

razoo6pasHoro 1 https://m.edsoo.ru/ff0a540

COCTOSHWIA e

BellecTea

O6bscHeHVe

CBOWCTB TBEPAOrO,

XNLKOTOo 1

razoo6pasHoro

COCTOSHWIA 1

BeLLecTBa Ha
OCHOBE MOJIOXKEHNIA
MONEKYNAPHO-
KWHETUYECKO



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

Teopum

bubnunoteka LIOK

Kpuctannmnyeckue

5 https://m.edsoo.ru/ff0a580
1 amopHbIe Tena 0
CmaumBaHue n En6 OK
KanunnapHoCTb. nbnmoreka Ly

6 https://m.edsoo.ru/ff0a553
[MoBepXHOCTHOE 0
HaTsXKeHne B
Tennosoe bnbnmoteka LLOK

7 pacLumpeHue n https://m.edsoo.ru/ff0a5a2
cKatme 6
TemnepaTtypa.
CBs3b

3 Temnepatypsbl co
CKOPOCTbIO
TensoBoro
[BWKEHUNSA YacTuL,
BHYTpeHHAA
3Heprus. Cnocobsl Bubnnoreka LIOK

9 N3MeHeHns https://m.edsoo.ru/ff0a5c6
BHYTPEHHEN 0
3Heprum

bubnunoteka LIOK

Buabl

10 https://m.edsoo.ru/ff0a641
Tensonepeayu ”
YPOK-KOH(epeHuus
“MpaKTUyecKoe bubnunoteka LIOK

11 https://m.edsoo.ru/ff0a65c
1CMosib30BaHme

TEenoBbIX CBONCTB

0



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

12

BELLECTB U
MaTepunasnos B
Lensix
aHeprocbepexxeHus

KonnyectBo
TENNOThbl. Y aenbHas
TENN0EMKOCTb

bubnunoteka LIOK
https://m.edsoo.ru/ff0a697
6

13

YpaBHeHWe
TEenn0BOro 6anaHca.
TennoobMeH n
TEennoBoe
paBHOBecKe

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

14

15

16

NabopaTopHas
paboTa
"MccneposaHune
ABNEHNA
Tennoo06meHa npu
CMeLLNBaHN
XOMOAHO U
ropsveii Bogpl"
PacueT KonmyecTBa
TennoThbl,
Heo6XxoAnMOoro ans
HarpeBaHus Tena u
BbIAENSIEMOr0 UM
NPy OXNaXaeHUn

NabopaTopHast
paboTa

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

bnbnmoteka LLOK
https://m.edsoo.ru/ff0aébb

nccnegoBaHme
TennoobmeHa ¢
MOMOLLLbHO AaTymKa
TemnepaTypbl.



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
https://m.edsoo.ru/ff0a6bb0

"OnpegeneHne
yAeNbHOM
TEns0emMKoCTH
BellecTsa"

o

SHeprusa Tonnuea.

bubnunoteka LIOK

17 YpenoHada tennota https://m.edsoo.ru/ff0a7b5
cropaHus a
[MnasneHve u
nccnegoBaHme
oTBepAeBaHue Bubnuoteka LLOK
npotieccos
18 KPUCTaIINYECKNX https://m.edsoo.ru/ff0a71d
MnsaBfeHns u
Ten. YenoHasa 2
OTBEPLEBaHMSA.
Tennota naasneHus
NabopaTopHas
abota
19 'F')On eleneHe bubnunoteka LIOK
Pea o https://m.edsoo.ru/ff0a72fe
YAeNbHON TENNOTbl
nnaeneHnsa nbaa"
Mapoobpa3oBaHue Bubnmoteka LLOK
20 N KOHAEeHcauums. https://m.edsoo.ru/ff0a740
VcnapeHne c
KuneHwe.
YfenbHasa TennoTa
napoobpasoBaHus u
KOHZeHcaumu. Bubnnoteka LLOK
21 3aBMCUMOCTb https://m.edsoo.ru/ff0a786
Temnepatypbl c
KUNeHus ot
aTMocepHoro

[aB/lIeHNA



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/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c

22

23

24

25

BnaxHocTb
BO34yXa.
NabopaTopHas
paboTa
"OnpegeneHune
OTHOCUTE/IbHOM
B/IXKHOCTU

BO3ayxa"

PelleHne 3aga4 Ha
onpegeneHue
BMIXKHOCTM BO34yxa

MpyHUMMbLI PaboThbl
TEnn0BbIX
AaBurarenen.
MapoBasi TypbuHa.
[Buratens
BHYTPEHHEro
cropaHus

KA tennosoro
fpurarens.
Tennosble
ABurarenv un
3awmTa
OKpYyXKatoLLel
cpeasl

bubnmoteka LLOK
https://m.edsoo.ru/ff0a762

8

bubnunoteka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH coxpaHeHus
W npespaLLeHns
3Heprun B
TEnnoBbIX



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

npoLeccax

27

28

29

30

31

MogrotoBka K
KOHTPO/IbHOA

paboTte no Teme

"Tennosble

ABNEHUS. 1
3meHeHne

arperaTHbIX

COCTOSAHWI

BellecTsa"

KOHTposbHas

paboTa rno Teme

"Tennosble

ABNEHUA.

13meHeHwne

arperartHbIX

COCTOSHWIA

BeLecTea"

AnekTpusauus Ten.

[Ba poga 1
3N1EKTPUYECKUNX

3apanoB

Ypok-

nccnefoBaHve
"OnekTpunsayma Ten 1
VHAYKUME 1 npu
COMNPUKOCHOBEHUM"
B3aumopgelictaue
3apPSXKEHHBIX Tel.

bubnmoteka LLOK
https://m.edsoo.ru/ff0a83f2

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

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a87e



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

3akoH KynoHa

|

32

DNeKTpuyecKoe
rnone.
HanpsykeHHOCTb
3NEKTPUYECKOT 0
nons. MpuHuun
cynepnosnuum
3NEKTPUYECKUNX
nonen

bubnmoteka LLOK
https://m.edsoo.ru/ff0a8a0a

33

34

35

36

Hocutenu
3NEKTPUYECKUNX
3apamoB.
AneMeHTapHbIN
3apag. CTpoeHune
aTtoma

MpoBOAHWKM 1
LAN3NEKTPUKMN.
3aKOH coxpaHeHus
3M1EKTPMYECKOro
3apsaga

PelleHne 3aga4 Ha
NPUMeHeHKe
CBOWCTB
3NEKTPUYECKUNX
3apsa0B
ANeKTPUYECKMiA
TOK, YCNOBUSA €ro
CYLLECTBOBaHMA.
NCTOUYHMKN

bubnmoteka LLOK
https://m.edsoo.ru/ff0a8ef6

bubnmoteka LLOK
https://m.edsoo.ru/ff0a90cc

nccnefoBaHme
yCNnoBwui
CyLL,eCTBOBaHMS
3NEKTPUYECKOr O

bnbnmoteka LLOK
https://m.edsoo.ru/ff0a95a
4



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

ANIEKTPUNYECKOT O
TOKa

TOKa

37

38

LelictBus
3N1EeKTPUYECKOro
TOKa

Ypok-
nuccnefosaHve
"[lelicTBue
3/1EKTPUYECKOro
nons Ha
MPOBOLHUKN 1
LAN3NEeKTPUKN"

bubnunoteka LIOK
https://m.edsoo.ru/ff0a96b
2

39

40

41

42

ANEeKTPUYECKMIA
TOK B MeTasnax,
XMOKOCTSX U razax

DneKTpuyeckas
Lenb 1 ee
COCTaBHbIe 4acTn

Cvna ToKa.
NabopaTopHas
paboTta "M3mepeHune
N perynupoBaHune
CUNbl TOKa"

DNeKTpuyeckKoe
Harnps>keHue.
BonbtmeTp.
NabopaTopHas
paboTa "V3mepeHue
N perynnposaHme

0.5

0.5

bubnunoteka LIOK
https://m.edsoo.ru/ff0a983
8

bubnmoteka LLOK
https://m.edsoo.ru/ff0a8bd
6

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

paboTa
peocTaTom

paboTa c
BO/IbTMETPOM



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

HanpsXxeHns"

43

ConpoTtneneHue
NPOBOLHMKa.
YpencHoe
COMpPOTUBNEHME
BelLlecTBa

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

44

45

46

NabopaTopHas
paboTa
""3aBMCUMOCTb
3NEKTPUYECKOr 0
CONPOTMBIEHUA
NMPOBOLHMNKA OT ero
AJIMHBI, nowaam
nonepeyHoro
CeyeHus u
mMaTepuana”

3aB1CMMOCTb CUNbI
TOKa OT
Hanps>keHns. 3aKoH
Oma gna yyactka
Lenm

NabopaTopHas
paboTa
"ccnegosaHue
3aBMCUMOCTU CUJTbl
TOKa, UayLLero
yepes pesncrop, oT
CONPOTMB/IEHUA
pesucTopa u

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

bubnunoteka LIOK
https://m.edsoo.ru/ff0aad44a

bubnunoteka LIOK
https://m.edsoo.ru/ff0aa04e

VccnefoBaHme
3aBMCMMOCTM
COMPOTUBIEHNS
MPOBOAHUKA OT
A/MHbI, NAOLLAAN
MomnepeyHoro
ceyeHms u
MaTepuana

npoBepKa 3akoHa
Oma



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/ff0aa04e

HanpsXeHna Ha
pesucTope"

47

lNocnepoBatensHoe
1 NapannenbHoe
coefiHeHNs
NpPOBOAHMKOB

48

NabopaTopHas
paboTta "TpoBepka
npasu/ia CroXeHUs
HanNPs>XeHWn npu
rnocnefoBare/lbHOM
COeIMHEHUN [BYX
pesncTopos"

bnbnmoteka LLOK
https://m.edsoo.ru/ff0aaas8

MNpoBepKa 3aKOHOB
noc/eaoBaTe/lbHor
0 CoeANHEHUS

49

50

51

NabopaTopHas
paboTta "TpoBepka
npaswuia ans cunbl
TOKa npw
napansie/isHoM
COeIMHEHUN
pesncTopos”

PelleHne 3aga4 Ha
NPUMeHeHKe
3akoHa Oma gns
pas3fIyHOro
CoefiMHeHNs
NpPOBOAHMKOB
PaboTa u
MOLLHOCTb
3M1EKTPMYECKOro

bubnmoteka LLOK
https://m.edsoo.ru/ff0aadle

bubnmoteka LLOK
https://m.edsoo.ru/ff0aaf8a

bnbnmoteka LLOK
https://m.edsoo.ru/ff0ab12
4

NpoBepKa 3aKOHOB
napannenbHoro
COeANHEHNS



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

TOKa. 3aKOH
xxoyna-JleHua

52

NabopatopHas
paboTa
"OnpegeneHne
paboTbl U
MOLLHOCTY
3NEeKTPUYECKOro
TOKa"

bubnunoteka LIOK
https://m.edsoo.ru/ff0ab3e
0

onpeseneHvie
paboThbl U
MOLLHOCTM TOKa

53

54

DneKTpuyecKume
Lenun un
noTpeéuTenu
3NEKTPUYECKOM
3Heprum B GbITY.
KopoTkoe
3aMblKaHue

MogrotoBka K
KOHTPO/IbHOWA
paboTe Mo Teme
"OneKkTpuyeckune
3apsgabl.
3apsXeHHble Tena n
nx
B3aMMOAENCTBUS.
MOCTOSAHHBIN
3NEKTPUYECKNIA
TOK"

1

bnbnmoteka LLOK
https://m.edsoo.ru/ff0ab66
0

bubnunoteka LIOK
https://m.edsoo.ru/ff0abd?2
c

55

KoHTponbHas
paboTa rno Teme

bnbnmoteka LLOK
https://m.edsoo.ru/ff0abea8



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
https://m.edsoo.ru/ff0abea8

56

57

58

59

60

"OneKTpuyeckne
3apsgabl.
3apskeHHble Tenaun
nX
B3aVMMOAENCTBUS.
MOCTOSAHHBIN
3NEKTPUYECKNIA
TOK"

[MoCTOAHHbIE
MarHuTbl, NX
B3aMMOAENCTBME
Ypok-
nccnefoBaHme
"N3y4eHune nonen
NMOCTOSAHHbIX
MarHuToB"

MarHuTHoe none.
MarHuTHoe none
3emMnu u ero
3HayeHune gna
YKM3HW Ha 3emrie

OnbIT 3pcTesa.
MarHuTHoe none
3N1EKTPMYECKOro
TOKa MarHuTtHoe
rose KaTyLIKK C
TOKOM

MprMeHeHwMe
3/1IEKTPOMarH1ToB B

0.5

bubnmoteka LLOK

https://m.edsoo.ru/ff0ac3d

0

bubnunoteka LIOK

https://m.edsoo.ru/ff0acOba

bubnmoteka LLOK

https://m.edsoo.ru/ff0acld

2

bnbnmoteka LLOK

https://m.edsoo.ru/ff0ac74a

N3yyeHune
MarHMTHOro nossa c
NOMOLLbIO AaTyMKa
MarHUTHbIX Nosei



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

61

62

63

TEXHUKe.
NabopaTopHas
paboTa "M3yyeHune
AenicTans
MarHMTHOro nons
Ha NPOBOAHUK C
TOKOM"

AnekTpogsuraresnb
MOCTOSAHHOI O TOKa.
icnonb3oBaHue
aneKTpoaBUraTenei
B TEXHUYECKNX
YCTPOMCTBAX U Ha
TpaHcnopTe.
NabopaTopHas
paboTa
"KoHcTpyunpoBaHue
1 n3yyeHune paboTb
anekTpoasurarens"

OnbITel Dapages.
3aKoH
3/1EKTPOMarH1THOIA
NHAYKUMN.
Mpasuno JleHua
AnekTporeHeparop.
Cnocobbl
nosy4yeHuns
3NEKTPUYECKOM
3Hepruu.

bnbnmoteka LLOK

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0ac86c

64

65

66

67

68

DneKTpocTaHUun
Ha
BO30OHOB/NSAEMbIX
NCTOYHMKAX
3Heprum

MoaroToBka K
KOHTPO/bHOIA
paboTe Mo Teme
"OneKkTpnyeckune n
MarHUTHble
ABneHna"

KOHTpOonbHas
paboTa rno Teme
"OneKkTpuyeckune n
MarHUTHble
ABneHns"

Pe3epBHbI YPOK.
PaboTa C TeKCTaMu
no teme "Tennosble
AaBneHma"

Pe3epBHbI YPOK.
PaboTa ¢ TekcTamu
rno Teme
"T1O0CTOSAHHbIV
3NEKTPUYECKNIA
TOK"

Pe3epBHbIli YPOK.
PaboTa ¢ TekcTamu
no Teme

bubnmoteka LLOK
https://m.edsoo.ru/ff0acbl
4

bubnmoteka LLOK
https://m.edsoo.ru/ff0acc5e

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



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

"MarHuTHble
SABNeHns"

OBLWEE KOJIMYECTBO
YACOB IO
NMPOIrPAMME

68

145




9 KJIACC

KoanuecTBo 4acoB

Hcnoan3zoBanu

DJIeKTPOHHBIE N
Ne Hara (l)pop e e uudposoii
1971 BbI
n/ Tema ypoka Bcer KoHTpoJibHBI MpakTuyeckun H3Y4YeHH JabopaTropuu :
oOpa3oBaTe/ibHbIE "
n 0 e padoThl e padoThlI s Touxka
pecypcsl "
pocra'.
MexaHn4eckoe
1 [BMXeEHMe. 1
MartepuanbHasa Touka
CucTema oTcueTa. E16 oK
nebnnoTeK
OTHOCUTENBHOCTb nvoteka Li
2 1 https://m.edsoo.ru/ff0ad47
MeXaHN4YecKoro 4
LBVKEHNS B
PaBHOMepHOe
3 npﬂmonmzeMHoe 1 bubnmotera LIOK
https://m.edsoo.ru/ff0ad19a
ABUKEHME
HepasHOMepHOe
4 NpAMO/HeliHoe 1
ABMKeHMe. CpefHss n
MIHOBEHHasi CKOPOCTb
n3MepeHune
MpsAMonnHenHoe BubnuoTeka LLOK YCKOpeHus Tena
5 paBHOYCKOpPEHHOE 1 https://m.edsoo.ru/ff0ad8d C NOMOLLIbIO
ABWXEHME. Y CKOpeHue 4 flaTymka
YCKOpPeHUs
CkKopocTb
6 NPAMONIMHEAHOI0 1

PaBHOYCKOPEHHOT0



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

ABvxeHus. I'padmk
cKopocTH

NaboparopHas paboTta
"OnpegeneHne
YCKOPEeHWs Tena npu
PaBHOYCKOPEHHOM
ABVKEHMM MO
HaKIOHHOW
nnockoctun"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0adbl
8

10

CBo6oaHOe nageHne
Ten. OnbIThl [Mannnes

PaBHOMepHOe
[BWXEHMe no
OKpY>KHOCTW. [Meprog

1 YacToTa 06paLLeHUs.

NnHeiHas v yrnosas
cKopocTH
LieHTpoCTpeMmnTeIbHO
e YCKopeHme

N3mMepeHmne
YCKOpeHUs
cB060aHOr0
nageHns ¢
MOMOLLbHO
Jatumka
YCKOpeHUs

Bubnunoteka LLOK
https://m.edsoo.ru/ff0ael76

11

MepBblIli 3aKOH
HbtoTOHa. BekTop
cunbl

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0ae612

12

BTopoli 3aKoH
HblOTOHa.

Bubnunoteka LLOK
https://m.edsoo.ru/ff0ae72a



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

PaBHOeCTBYOLLAS
cuna

TpeTuid 3aKoH

Bubnmnoteka LLOK

13 HbloTOHa. https://m.edsoo.ru/ff0ae982
Cynepno3uumsa cun
PelleHne 3aga4 Ha
14 NnpYMeHeHne 3aKOHOB bubnmoteka LIOK
P https://m.edsoo.ru/ff0aeb6c
HbloTOHa
15 Cvna ynpyrocTu. Bubnnoteka LLOK
3aKoH NyKa https://m.edsoo.ru/ffOaeca2
PelleHwne 3agay no
16 Teme «Cuna
ynpyroctu»
NabopatopHas paboTta
17 «On 2 eI'IF;HI/Iep bubmmoreka LIOK
PeA https://m.edsoo.ru/ff0aee28
YKECTKOCTU NMPY>KUHbI»
Bubnunoteka LLOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 PelleHue 3aga4 no Bubnunoteka LLOK
Teme «Cuna TpeHusa» https://m.edsoo.ru/ff0afa26
NabopaTopHas paboTa
20 "OnpegeneHune Bubnmoteka LLOK
Ko3(hthmumeHTa TpeHns https://m.edsoo.ru/ff0af8be
CKONbXXeHuns"
PelueHue 3aga4y no
21 Teme "3aKOHbl Bubnmoteka LLOK

HbtoToHa. Cuna
ynpyroctu. Cuna

https://m.edsoo.ru/ffOafb8e



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TpeHna"

22

23

Cuna TSKeCTN 1 3aKOH
BCEMMPHOrO
TArOTEHUA. Y CKOpeHne
€BOOOAHOrO NaseHuns
YPOK-KOH(epeHuus
"[BWKeHNe Ten
BOKpYr
rpaBMTaLMOHHOr0
ueHTpa (ConHeyHasn
cuctema). ManakTnkmn"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0af044

24

25

26

PelleHne 3aga4 no
Teme "Cuna TAXKeCTU U1
3aKOH BCEMUPHOI0
TaroteHms"

MepBas KOCMUYeCKas
CKOPOCTb.
HesecomocTb 1
neperpysku

PaBHoBecKe
MaTepuaIbHON TOUKW.
AGCONIOTHO TBEPAOE
Teno. PaBHoBecue
TBEPLOro Tenac
3aKpPEnIEHHON 0CbtO
BpaLLleHus

Bubnunoteka LLOK
https://m.edsoo.ru/ff0af5f8

Bubnunoteka LLOK
https://m.edsoo.ru/ff0af33c

Bubnunoteka LLOK
https://m.edsoo.ru/ffOafe36

27

28

MomeHT cunbl. LieHTp
TAXECTU

PelueHne 3aga4y no

Bubnunoteka LLOK



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

Teme "MOMEHT CUJIbI.
LleHTp TaxkecTn"

https://m.edsoo.ru/ffOb02b
4

29

MoaroToBka K
KOHTpPO/IbHOW paboTe
no Teme
"MexaHnyeckoe
[BWXKEHMe.
B3avmogpeiictaue Ten"

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0b040
8

30

KoHTponbHas paboTa
no Teme
"MexaHunyeckoe
[BUXEHMe.
B3aumopenicteue Ten

Bubnmoteka LLOK
https://m.edsoo.ru/ffOb06ec

31

Vmnynbc Tena.
IMnynbC cunbl. 3aKoH
COXpaHeHus
MMNynbca. Ynpyroe u
Heynpyroe
B3avMMOfeincTamne

Bubnnoteka LLOK
https://m.edsoo.ru/ffOb07fa

32

PelleHwne 3agay no
Teme "3aKoH
CoXpaHeHus
nmnynsca"

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b096
c

33

YPOK-KOH(epeHuus
"PeakTnBHoOe
[BVXXEeHWe B Npupoje
N TEXHUKe"

34

MexaHun4yeckas paboTa
1 MOLLIHOCTb

Bubnunoteka LLOK
https://m.edsoo.ru/ffOb0a8



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/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

35

PaboTa Cunbl THXKECTMW,
CWNbI YNPYrocTu v
CUNbI TPEHNS

4

Bubnmnoteka LLOK
https://m.edsoo.ru/ff0b0db
8

36

37

NaboparopHas paboTta
«OnpepeneHne
paboTbl CU/Ibl TPEHUA
npv paBHOMEPHOM
[BVDKEHWM Tena no
rOPU30HTa/IbHOM
MOBEPXHOCTU»

CBA3b 3Heprum un
paboTbl.
MoTeHUmanbHas
3Heprus

38

KnHeTtnuyeckas
3Heprua. Teopema o
KWHETUYECKO
3Heprum

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b0c3
2

39

3aKOH coxpaHeHus
3HEPTUN B MEXAHUKE

40

41

42

NabopaTopHas paboTa
«/13yyeHne 3aKoHa
COXPaHEHUSA 3HEPTUN»

KonebatenbHoe
ABVKEHVE U ero
XapaKTepUCTUKN
3aryxaroLme
KonebaHus.

Bubnunoteka LLOK
https://m.edsoo.ru/ffOb12fe

Bubnmoteka LLOK
https://m.edsoo.ru/ff0b185
8

Bubnnoteka LLOK
https://m.edsoo.ru/ffOb20f0



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

BbIHY>XEHHbIE
KonebaHus. Pe3oHaHC

43

44

45

46

47

MaTemaTunyeckuii n
MPY>XXUHHbIA MasTHUKM

Ypok-unccnefosaHve
«3aBNCUMOCTb
nepuoja KonebaHuii
OT XEeCTKOCTU
MPY>KWHbI U Macchbl
rpysa»
MpeBpaLyeHne
3Heprum npu
MeXaHMNYeCcKnx
KonebaHuax

NabopatopHas paboTa
«OnpepgeneHve
4acToThl U Nepuoga
Kone6aHui
MPY>XMHHOI O
MasTHUKa»

NabopaTopHas paboTa
«[MpoBepka
HEe3aB1CUMOCTY
nepvofa KonebaHuii
rpysa, NoABeLIeHHOro
K HATW, OT Macchbl
rpysa»

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b197

a

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

Bubnunoteka LLOK
https://m.edsoo.ru/ff0b197

a

48

MexaHu4yecKkue
BO/IHbI. CBOICTBA

Bubnunoteka LLOK
https://m.edsoo.ru/ffOb21fe



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

MeXaHNYeCKNX BOJIH.
MpoponbHbIE N
ronepeyHble BOSHbI

49

Y POK-KOH(epeHLns
"MexaHn4yeckue
BOJIHbI B TBEPLOM
Tene. CelicMnyeckme
BOJIHbI"

50

3BYK.
PacnpocTtpaHeHue 1
OTpaKeHMe 3ByKa

o1

52

53

54

Ypok-unccnefosaHve
"HabnoaeHne
3aBMCMMOCTU BbICOTbI
3BYKa OT 4YacToThl"

"POMKOCTb 3BYKa U
BbICOTA TOHA.
AKYCTUYECKWIA
pe3oHaHC
YPOK-KOH(epeHuus
"YnbTpasByK n
MH(Pa3BYyK B Npmpose
N TEXHUKe"
MogrotoBka K
KOHTPO/IbHOW paboTe
no Teme "3aKOHbI
COXpaHeHus.
MexaHnyeckune
Kone6aHus 1 BOSHbI™

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

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



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

55

56

KoHTponbHas paboTa
no Teme "3aKOoHbI
COXpaHeHus.
MexaHunyeckune
Kone6aHus 1 BOMHbI"

DNeKTpoOMarHuTHoe
rnorne.
AneKTpoMarHuUTHble
BOJIHbI

Bubnunoteka LLOK
https://m.edsoo.ru/ffOb2abe

57

CsolicTBa
3M1EKTPOMArHUTHbIX
BOJTH

58

YPOK-KOH(epeHUus
"LLkana
3M1EKTPOMArHUTHbIX
BOJ/H. I/Icnonb3oBaHue
3/M1EKTPOMArHUTHbIX
BOJIH A/19 COTOBOMA
ceasn”

Bubnmoteka LLOK
https://m.edsoo.ru/ffOb2fe6

59

60

Ypok-uccnefoBaHue
"I3yyeHne CBOIWCTB
3NIEKTPOMArHUTHbIX
BOJIH C MOMOLLbHO
MOOM/IbHOrO
TenedoHa"

PelleHne 3aga4 Ha
onpeaeneHne 4acTtoThbl
N ANNHBI
3N1EKTPOMArHMTHOM

Bubnmoteka LIOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

BOJIHbI

SneKTpoMarHuTHas
npupoja ceeta. Bubnunoteka LLOK
61 CKopocTb cBeTa. https://m.edsoo.ru/ff0b31d
BonHoBble cBOICTBA 0
cBeTa
ICTOYHMKM cBeTa.
MpsMonnHenHoe Bubnunoteka LLOK
62 pacrnpocTpaHeHue https://m.edsoo.ru/ff0b365
cBeTa. 3aTMeHus 8
CornHua 1 JlyHbl
3aKOH OTpaXKeHns
cBeTa. 3epkana. Bubnnoteka LLOK
63 PelleHne 3aga4 Ha https://m.edsoo.ru/ff0b38c
MPMMEHEHE 3aKoHa 4
OTpaXKeHWs cBeTa
[MpenomneHwve ceeTa.
64 3aKOH npenomseHns bubnworeia LIOK
https://m.edsoo.ru/ffOb3aea
cBeTa
MonHoe BHYTpeHHee
OTpaXkeHWe CBeTa.
Vicnonb3oBaHue
65 MOMIHOrO BHYTPEHHErO bubnworeia LIOK
https://m.edsoo.ru/ffOb3c5c
OTpaXKeHus B
OMTNYECKMX
CBETOBOJAX
NabopatopHas paboTa
66 "ccnegoBaHue

3aBNCUMOCTW yria



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

npenomIeHns
CBETOBOIO Nyya oT
yrna nafieHus Ha
rpaHuLe "Bo3gyx-
cTekno™

Y POK-KOH(epeHLns

"lMcnonb3oBaHue
MOJTHOrO BHYTPEHHErO
67 OTPaXKEHUSA:
CBETOBO/bI,
OMTMKOBO/IOKOHHasA
CBA3bL"
68 JInH3bl. OnTryeckan Bubnmoteka LLOK
cuna NNH3bI https://m.edsoo.ru/ff0b3f2c
[MocTpoeHue Bubnnoteka LLOK
69 N306paXkeHnin B https://m.edsoo.ru/ff0b444
NNH3ax a
NabopatopHasa paboTa
“Onpepenetive Bubnunoteka LLOK
70 (PokycHoro https://m.edsoo.ru/ff0b420
paCCTOFIHI/IF‘IJ " 5
OMTUYECKOMN CU/bI
cobupatoLLent NnH3bI"
71 Ygﬁfmz(;:f; 5 SR Bubnnoteka LLOK
https://m.edsoo.ru/ff0c0a7e
NNH30Bble NprGopbI™
["na3 Kak onTnyeckas bubnmoreka LIOK
72 https://m.edsoo.ru/ff0b468

cuctema. 3peHue

4



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/ff0b4684
https://m.edsoo.ru/ff0b4684

73

Y POK-KOH(epeHUns
" [leheKTbl 3peHUs.
Kak coxpaHuTb
3peHune"

74

75

76

77

78

Pa3noxeHue 6enoro
CBeTa B CMNeKTp.
OnbITbl HbIOTOHA.
CnoxeHue

CNEKTPa/IbHbLIX LBETOB.

Aucnepcus ceeTa

NabopatopHas paboTa
"OnbITbl NO
pasfnoXeHunto 6enoro
CBeTa B CNeKTp u
BOCMPUATUIO LiBETA
npeLMeToB Nnpu nx
HabLeHnn Yepes
LIBETOBbIE (hUNLTPLI™
YPpoK-NpakTUKym
"B0O/IHOBbIE CBONCTBA
cBeTa: Ancnepcus,
NHTepgepeHUms 1
andpakums™

OnbITbl Pe3epthopaa n
nnaHeTapHas Mogesb
aTtoma

MocTtynatbl bopa.
Mogenb atoma bopa

Bubnunoteka LLOK
https://m.edsoo.ru/ffOc0f4c

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcOe2a

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c12a8

79

VcnyckaHue n

Bubnmoteka LLIOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

nornoweHne ceeta
aTOMOM. KBaHTHhI.
JInHeyaTble CNEKTpbI

https://m.edsoo.ru/ff0c144c

YPOoK-NpakTUKym

Bubnmnoteka LLOK

"HabntoseHwve

80 A https://m.edsoo.ru/ff0c155
CNEeKTPOB 0
ncnyckaHua" B
PaanoakTVBHOCTb U eé bubnmoreka LIOK

81 https://m.edsoo.ru/ff0c167
BUAbI 5
CTpoeHve aTOMHOro BubnvoTea LIOK

82 Appa. HyknoHas https://m.edsoo.ru/ff0c18ac
MOJenb
PagnoakTuBHbIE BuBmmoTeKa LIOK

83 MIPEBPALLEHIA. https://m.edsoo.ru/ff0clal4
3oTonbl
PelleHwne 3agay no

84 Teme: Bubnnoteka LLOK
"PaanoakTnBHble https://m.edsoo.ru/ffOclb4a
npespateHma"

85 Mepuog nonypacnaga
Y/POK-KOH(pepeHLS Bubnnoteka LLOK
"Pafln0aKTNBHbIE

86 %A https://m.edsoo.ru/ff0c212
N3nydeHnsa B NPUpPoLe, 6
MeauUnHe, TeXHUKe" B
AfepHble peakumn.

g7 3aKOHbI COXpaHeHNs Bubnmoteka LLOK

3apsi10BOro 1
MaCCOBOrO Ymcen

https://m.edsoo.ru/ff0c1c58



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

88

SHeprua cBA3n
aTOMHbIX agep. CBA3b
Maccbl 1 3Heprum

Bubnunoteka LLOK
https://m.edsoo.ru/ffOcld7a

89

PelleHwne 3agay no
Teme "HaepHble
peakunn"

90

91

Peakuun cnuHTE3a 1
[eneHns agep.
VICTOYHMKN 3HEPTUM
ConHua 1 38e3[

Y pOK-KOHepeHLms

"HApepHasn sHepreTunka.

LelictBus
PaAn0aKTUBHbIX
M3MTYYEHNIA Ha XXMBble
opraHusmMbl"

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

92

MogrotoBka K
KOHTPO/IbHOW paboTe
no Teme
"OneKTpomMarHmTHoe
rnone.
ONeKTPOMarHuUTHble
BO/HbI. KBaHTOBbIE
ABneHma"

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

93

KoHTponbHas paboTa
no Teme
"OneKTpoMarHMTHoe
rnose.
ONeKTPOMarHuUTHble



https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

BOJIHbI. KBaHTOBbIE
SABNeHns"

94

[MoBTOpEHuUE,
0606LLeHue.
NabopatopHble
paboTbl M0 Kypcy
"B3aMmogeiicTeme
Ten"

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c245a

95

[MoBTOpEHue,
06006LeHe. PelleHne
pacyeTHbIX U
KayeCTBEHHbIX 3ajay
no Teme "Tennosble
npoveccol”

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c257
2

96

97

98

[MoBTOpEHue,
0606LeHKe. PelleHne
pacyeTHbIX U1
KayeCTBeHHbIX 3aaau
no teme "Krij,
TenoBbIX
apuratenen”

[MoBTOpEHue,
0606LLeHMe. PelleHne
pacyYeTHbIX U1
KayeCTBeHHbIX 3aaau
no teme "KrAj
3M1eKTPOYCTaHOBOK"

[MoBTOpEHuUe,
0600LLEeHMeE.

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c2a22

Bubnmoteka LIOK
https://m.edsoo.ru/ff0c2b3
0

Bubnmoteka LLIOK
https://m.edsoo.ru/ff0c2c52



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

NabopatopHble
paboTbl NO Kypcy
"CBeTOBble ABNeHua"

[MoBTOpEHuUE,
0606LeHmne. PaboTa c
99 TEeKCcTaMu Nno Teme 1
""3aKOHbI COXpaHeHnA
B MexaHuke"

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c2d6a

[MoBTOpEHue,
0606LeHe. PaboTa ¢ Bubnmoteka LLOK

TeKcTaMu no Teme https://m.edsoo.ru/ff0c2e82
"Koneb6aHus 1 BOMHbI"

100

[MoBTOpEHue,
0606LeHe. PaboTa ¢
TeKcTaMu Nno Teme
"CBeTOBble ABNeHns"

Bubnunoteka LLOK
1 https://m.edsoo.ru/ff0c304
4

101

[MoBTOpEHue,
0606LeHne. PaboTa ¢
102 TEeKCTamu no Teme 1
"KBaHTOBasa 1 AfepHas
(hun3mka"

OBLEE KOJIMYECTBO

YACOB MO NPOIrrPAMME 102 3 21



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




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

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

» ®dun3nka, 8 knacc/ MepblwknH A.B., O6LLECTBO C OrpaHNYeHHOM
OTBETCTBEHHOCTbIO « APODAY»; AKUMOHEPHOE 06LLIECTBO «l134aTeNbCTBO
«[1pocBeLLeHne»

» du3nka, 9 knacc/ MepbiwknH N.M., F'yTHUK E.M., ViBaHOB A.I., lNeTpoBa

M.A., AKUMOHepPHOe 06LLecTBO «13aaTenscTBo «IpoCcBeLLEHME

METOAUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






