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HOACHUTEJIbHAS 3AIIMCKA

Mporpamma Mo (u3NMKe Ha YpPOBHe OCHOBHOro o06Llero 06pa3oBaHUs
cocTaB/ieHa Ha OCHOBe MOJIOXKEeHWIn 1 TpebOoBaHWMIA K pe3y/ibTaTaM OCBOEHMS Ha
6a30BOM YpOBHe OCHOBHOI 06pa3oBaTe/lbHON Mporpammbl, NpPeACTaBEHHbIX B
®dIrOC 000, a TaKxe ¢ Y4ETOM (PefiepasibHON paboyein NporpamMmmbl BOCNUTAHNA U
KoHuenumn npenogasaHns y4ebHoro npegmeTa «®@usnka.

Cofep>xxaHve nporpaMmbl MO (hM3MKe HamnpasneHO Ha (opmMUpoBaHue
€CTEeCTBEHHO-Hay4YHOW TpaMOTHOCTM OOYy4YatoLWMXCA W OpraHn3aumio U3yyeHus
(hM3MKM Ha [eATeNlbHOCTHON OCHOBe. B mnporpamme Mo (oM3MKe Y4YUTbIBAKOTCH
BO3MOXHOCTM Yy4yebHOro npegmeta B peanmsauum TpebosaHuii ®IrOC OO0 K
NNaHUPYyeMbIM IMYHOCTHLIM U MeTanpeaMeTHbIM pesy/nbTataM 00y4YeHUs, a TaKkxke
MEeXMNpPeAMETHbIE CBA3N ECTECTBEHHO-HayUHbIX YYeOHbIX NPeaMEeTOB Ha YPOBHE
OCHOBHOI0 06LLero 06pa3oBaHus.

[Mporpamma no (Yr3nKe ycTaHaB/INBAET pacrnpegeneHne yyebHoro marepumana
Mo rogam obydeHus (No Knaccam), npeasaraet NPUMepPHY0 Moc/efoBaTe/lbHOCTb
N3y4YeHUs TeM, OCHOBaHHYHO Ha /IOrMKe pasBUTUSA MPELMETHOro COLEepXXaHua u
YU€Te BO3PaCTHbIX 0CO6EHHOCTE 00YyHatoLLMXCA.

Mporpamma Mo u3nke paspaboTaHa C LEMbH OKasaHMs MeETOAUYECKOM
MOMOLLM YUMTENIO B CO3aHUN paboyeld Nporpammbl Mo y4eGHOMY MpeameTy.

dusnka ABNAETCA  CUCTEMOOOpasyloWMUM A1 eCTeCTBEHHO-HayUYHbIX
yUYeOHbIX MPeaMEeTOB, MNOCKO/bKY (PU3NYECKME 3aKOHbI NIEXAT B OCHOBE MPOLECCOB
N ABNEHWIA, WU3y4YaeMblX XUMWeW, Ouonornent, acTPoOHOMMERA W  (HU3NYECKON
reorpauei, BHOCUT BKMag B  €CTECTBEHHO-HAY4YHYHD KapTUHY  MuMpa,
npefocTaBnser Hambonee ACHble 06pasubl MPUMEHEHWA Hay4yHOro MeToja
MO3HaHWA, TO eCTb cnocoba NonyyeHnst OCTOBEPHbIX 3HAHWIA O MUpE.

OpfHa M3 rnaBHbIX 3aday (PU3NYeCKOro obpas3oBaHUS B CTPYKType 0OLLero
06pa3oBaHNA COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOW FPamMOTHOCTU U
MHTepeca K HayKe y 00yyatoLLmXcs.

N3yuyeHne (m3mMkM Ha 6a30BOM YpOBHEe npeAnofiaraeT  oBfageHue
CNefyrolWMM  KOMMNETEHTHOCTAMW, XapaKTepU3YHLLMMU eCTeCTBEHHO-HayUHYHO
rPaMoTHOCTb:

e Hay4HO OOBACHATH ABMEHUS;

e OLEHMBATb M NOHMUMATb 0COGEHHOCTM Hay4YHOr O UCCNe0BaHuS;

e WHTEpNpeTvpoBaTb  [aHHble U WCNOMb30BaTb  Hay4Hble
[0Ka3aTenbCTBa A/19 NoyyYeHus BbIBOLOB.

Llenn wm3yyeHMs U3MKM Ha YPOBHE OCHOBHOIO 0O6LLEro 06pa3oBaHUS
onpegeneHbl B KoHuenuuu npenofaBaHns yyebHoro npeameta «®Pusnka» B
obpasoBatefibHbIX  OpraHusauusax  Poccuiickoin  defepauun,  pean3yroLmx
OCHOBHble  00LLe06pa3oBaTesibHble  NPOrpamMmbl,  YTBEPXAEHHOW  peLleHueM



Konnerun MuHncTepcTBa npocselleHns Poccuiickon deaepaumm (MpoTokon ot 3
aekaops 2019 r. Ne MK-4BH).
eaun nzyyenus GU3NKU:

NpuobpeTeHNe WHTepeca W CTPEMIEHNA O0OYyYatoWUXCs K Hay4yHOMY
N3YYEHWNIO MPUPOAbI, PasBUTME WX WHTENNEKTYaNbHbIX U TBOPYECKMX
CMOCOGHOCTEN;

pa3BUTME NPeACTaB/EHNII O HAYYHOM METOAEe MO3HaHWSA 1 (hOPMMPOBaHME
MCCNEA0BATENIbCKOr0 OTHOLLEHMS K OKPYXKAHOLLIMM SBMIEHUSM;
(hopMMpoBaHME Hay4yHOrO0 MUPOBO33PEHMSI KaK pe3ynbTata WU3yyeHus
OCHOB CTPOEHNS MaTepun 1 hyHAaMeHTaNbHbIX 3aKOHOB (DU3UKN;
(hopMUpOBaHME MPEACTaBNEHWIA O PON (U3UKU ANS PasBUTUSA APYrUX
eCTECTBEHHbIX HayK, TEXHWUKM N TEXHOMOT A,

pasBUTME  MNpeAcTaBNeHW 0  BO3MOXHbIX  clepax — Oyayllein
NMPotheccnoHanbHOW AeATeNbHOCTI, CBA3AHHON C (PU3NKOM, NOArOTOBKA K
AanbHelLeMy 06yYeHMIO B 3TOM Hanpas/ieHUN.

[oCcTvKeHne 3TUX Leferd nporpammbl Mo (PM3MKe Ha YPOBHE OCHOBHOIO
o6LLero obpasoBaHMsA 06ecneynBaeTCa peLleHeM CNeayoLnX 3aaaY:

NpuobpeTeHWe 3HaHWM O [JMCKPETHOM CTPOEHMM BeLlecTBa, O
MeXaHWYeCKNX, TenoBbIX, 3MEKTPUYECKMX, MarHUTHbIX W KBaHTOBbIX
SBNEHUSX;

NpUoGpeTEHNE YMEHUIA ONUCLIBATL U OOBACHATL (DM3MYECKME SBNEHUS C
MCNOMb30BAHWNEM MOJTYHYEHHbIX 3HAHWIA;

OCBOEHVME METOAOB pPEeLUeHUss MNPOCTEWLUMX PacyéTHbIX 3agay ¢
MCNO/b30BaHNEM (hM3MYECKNX Mogenen, TBOPYECKUX "
MPaKTUKO-OPUEHTUPOBaHHbIX 3a4ay;

pasBuTVE YMEeHWIN HabNto4aTb NPUPOAHbLIE ABNEHNS N BbIMOHATL ONbITbI,
nabopaTtopHble  paboTbl U 3KCMEPUMEHTa/IbHble  UCC/IEA0BaHUA C
MCNONb30BaHNEM U3MEPUTESNIbHBIX NMPUOOPOB;

OCBOEHME MPMEMOB paboTbl C MHDOPMaLMen (HM3NYECKOro CoAepXXaHus,
BK/tOYasA NH(OPMALMIO O COBPEMEHHbIX LOCTVKEHUAX (PU3NKK, aHa/IN3 U
KPUTUYECKOe OLIeHVBaHWe NHhopMaLnK;

3HAKOMCTBO CO cpepamu NMPOGEeCCUOHAIbHOW LeATENIbHOCTM, CBA3AHHbIMM
C (DM3MKOW, W COBPEMEHHbLIMW TEXHO/OrMAMM, OCHOBaHHbLIMW Ha
AOCTUKEHUAX (DU3NYECKOW HayKM.

Ha n3yuyeHne tm3nkum (6a30Bblil YPOBEHb) Ha YPOBHE OCHOBHOIO OOLLEro

0bpa3oBaHMa 0TBOANTCA 238 Yacos: B 7 Knacce — 68 yacoB (2 yaca B Hefento), B 8
Knacce — 68 yacos (2 4aca B Heflento), B 9 knacce — 102 yaca (3 yaca B Heflento).

Mpegnaraemblii B nporpamme Mo (hM3nKe rnepeyeHb 1abopaTopHbIX paboT u
OMbITOB HOCUT PeKOMeHJaTe/IbHbIA XapakTep, yunTe/b AenaeT Bbloop NpoBefeHus



NabopaTopHbIX PaboT K OMNbITOB C YYETOM WHAMBMAYANbHLIX OCOGEHHOCTEN
00Yyy4aloLLMXCS, CIMCKA 3KCMEPUMEHTAbHbBIX 3afaHuii, npeanaraembiX B paMKax
OCHOBHOI 0 FOCY/JapCTBEHHOr 0 9K3aMeHa Mo (hu3mKe.



COIEPKAHUE OBYUEHUA
8 KUIIACC

Paznen 6. TensioBble siBJIeHUS.

OCHOBHbIE MOMNOXEHUA MOMNEKYNAPHO--KUHETUYECKOW TEOPUN CTPOEHUS
BellecTBa. Macca M pasmepbl aTOMOB M Mosekyn. OnbITbl, NOATBEpPXKAatoLLne
OCHOBHbI€E MOJIOKEHNA MOSIEKYNAPHO-KMHETUYECKOW TEOPUMN.

Mogenu TBEPAOro, >MAKOro W rasoob6pa3HOro COCTOSHWIA BeLlecTBa.
Kpuctannmyeckne n amopgHble Tena. O6bACHEHE CBOWCTB ra3os, XXWUAKOCTEN ©
TBEPALIX TN Ha OCHOBE TMOMOXKEHUA MONEKYNAPHO--KUHETUYECKOW TEopUN.
CMaumBaHue 1 KanunnsapHble ABeHNsA. TennoBoe pacLUMpeHne 1 cXxaTue.

Temnepatypa. CBA3b Temnepatypbl CO CKOPOCTbLKO TEMIOBOr0 [BVKEHUA
yacTuy. BHyTpeHHss 3Heprus. Crnocobbl WM3MEHEHWS BHYTPEHHEW 3SHEPrumn:
Tennonepegava 7 COBepLLeHMne paboThl. Buapl Tennonepegayn:
TENI0NPOBOAHOCTb, KOHBEKLUS, U3NTyYEHME.

Konnuyectso Tennothbl. YAenbHasa Tenn0EMKOCTb BellecTBa. TernnoobmeH u
TENn/oBOe paBHOBECME. YpaBHeHWe TennoBoro GanaHca. [1naBneHve U
0TBepieBaHNe KPUCTIINYECKUX BELLECTB. Y[enbHad TennoTa NiaBieHus.
Mapoobpa3zoBaHue M KOHAeHcauus. WcnapeHuwe. KuneHuwe. YpenbHad Tensora
napoobpasoBaHMsA. 3aBUCUMOCTb TemrepaTypbl KWUMEHWs OT aTMOCHEPHOro
[laBNEHNA.

BnaxHocTb Bo3ayxa.

JHeprua Tonamnea. Y aenbHasa TenaoTa cropaHus.

MpuHUMNbl paboTbl TennoBbix Asuratenein KM Tennosoro Aaurartens.
Tennosble ABUraTeNv 1 3almMTa OKPYXKatoLLEen cpefbl.

3aKOH CoxpaHeHua 1 NpeBpaLleHns 3HEPrum B TEMMOBbLIX NpPoLLeccax.

Hemoncmpauuu.

1. HabnogeHne 6pOyHOBCKOro ABMXKEHWS.

2. HabnogeHue amhdysnn.

3. HabntogeHue ABNeHNA cMavymMBaHUA 1 KarnunnspHbIX ABEHWA.

4. HabntogeHvie TeNI0BOro pacluvpeHuns Ten.

5. 3MeHeHVe AaBneHWs rasa npuv U3meHeHUM 06bEMA W HarpeBaHUU UK

OXNAXKAEHUMN.

6. [MpaBunna namepeHusa TeMnepaTypsl.

7. Bugpbl Tennonepegayn.

8. OxnaxpaeHve Npu coBepLUeHUN paboTbl.

9. HarpeBaHve nNpu CoBePLUEHNN PabOTbl BHELUHUMMW CUaMW.

10. CpaBHeHMe TenI0EMKOCTEN pa3/INyHbIX BELLLECTB.

11. HabnogeHne KuneHus.



12. HabnoeHne NoCcToAHCTBA TemMMnepaTypbl MPK NiasaeHnu.

13. Mogenu TennoBbIX ABUraTeneil.

Jlabopamopnwie padbomosl u onvimol.

1. OnbITbl N0 06HAPYXXEHUIO AEACTBUSA CUT MONEKYNAPHOMO NPUTSXEHNS.

2. OnbITbl NO BbIpaLMBaHNIO KPUCTa/INI0B NOBAPEHHOIN COMN UMK caxapa.

3. OnbITbl MO HabMOAEHMIO TEMIOBOI0 PacLUMPEHUs ra3oB, XUAKOCTER ©

TBEPAbIX Ter.

4. OnpejgeneHune fasfeHns Bo3Lyxa B 6annoHe wnpumua.

OnbITbl, AEMOHCTPUPYHOLLUME 3aBUCMMOCTb [aBfieHUsi BO3fyXa OT ero
06bEMA 1 HarpeBaHNsA U OXNKAEHUS.

6. [1poBepka rmnotesbl IMHENHON 3aBUCUMOCTU AJIHBI CTONBMKA XNAKOCTU

B TEPMOMETPUYECKOIA TPYOKe OT TeMmnepaTypbl.
7. HabnwogeHne W3MeHeHWs BHYTPEHHeW 3Hepruv Tena B pesy/bTaTe
Tennonepefayn N paboTbl BHELLIHUX CUI.

8. WccnepoBaHne sBneHWs TernnoobMeHa NpW CMELLUBAHWWM XONIOLHON U

ropsaven Bogpl.

9. OnpefeneHve KOAMYecTBa  TEMJIOThbl,  MOJIYYEHHOTO  BOAOW  Mpw

TEen0006MeHe C HarpeTbiM MeTa/l/IMYECKUM LNTUHLPOM,

10. OnpegeneHve yaenbHOW TenI0EMKOCTH BelLLeCcTBa.

11. ViccnegosaHuve npotiecca ncnapeHus.

12. OnpegeneHne OTHOCUTENIbHON BIAXKHOCTU BO3AYyXa.

13. OnpegeneHve yaenbHoOW TennoTbl NNaBneHns baa.

Pa3zpnen 7. JinekTpuyeckne 1 MArHUTHBIE SIBJICHMS.

AnekTpmzauma Ten. [lBa poga 3NMeKTPUYECKUX 3apsfoB. B3avmopgeincTsue
3apsOKeHHbIX  Ten. 3akoH KynoHa (3aBMCMMOCTb  CWMbl - B3aMMOAENCTBUSA
3apPSKEHHBIX Te/ OT BEIMUYMNHBI 3aPAA0B U PACCTOSAHNA MeXAy Tenamu).

AnekTpuyeckoe none. HanpsXEHHOCTb 3MeKTpuyeckoro nons. [MpuHUmn
Cyneprnosnumn aNeKTPUYECKNX Noneit (Ha Ka4eCTBEHHOM YPOBHe).

HocuTenn anekTpuyeckux 3apsafoB. DNeMeHTapHbIA 3/1eKTPUYECKNA 3apsf.
CtpoeHne aroma. [poOBOAHVMKM M OMINEKTPUKW.  3aKOH  COXpaHeHus
3/IEKTPUYECKOro 3apaga.

JNEKTPUYECKMIA TOK. YCNOBUSA CYLLECTBOBaHMS 3/IEKTPUYECKOro TOKa.
NCTOYHMKM MOCTOAHHOIO TOKa. [leiCTBUA 3MEKTPUYECKOro ToKa (TenoBoe,
XUMUYECKOE, MarHUTHOE). DNIEKTPUYECKUNIA TOK B XXUAKOCTAX U rasax.

AnekTpuyeckas uenb. Cuna  ToKa.  DNEKTPUYECKOe  HarnpsbkeHue.
ConpoTtneBneHne NPOBOAHMKA. Y [eNnbHOe CONpoTMB/IeHUE BellecTBa. 3akoH Oma
Ond ydacTka uenwu. [locnegosarte/sibHOe U napajinesibHOe  COeAUHEHMe
NMPOBOAHVKOB.



Pabota ¥ MOLLHOCTb 3/1EKTPMYECKOro Toka. 3akoH [hxoynsa—/SleHua.
AneKTprYeckme Lenu 1 NoTpeduTenn aNeKTPUYECKOn aHeprum B 6bITy. KopoTkoe
3aMblKaHue.

[MOCTOSAHHbIE ~ MarHWTbl.  B3aumofencTBME  MOCTOAHHBLIX ~ MarHWTOB.
MarHutHoe none. MarHuTHoe none 3emM/IN U ero 3HayeHne Ana >KU3HU Ha 3eme.
OnbIT  3Jpctega. MarHutHoe none  3N1eKTpuyeckoro ToKa. [pumeHeHue
3/IEKTPOMarH1TOB B TEXHUKE. [JeiCTBME MarHUTHOr O Noss Ha NPOBOAHWUK C TOKOM.
AnekTpoasuratesib MNOCTOAHHOINO TOKa. Mcnonb3oBaHMe 3M1eKTpoABUraTenein B
TEXHUYECKMX YCTPOMCTBAX M Ha TPaHCMOopTe.

OnbITbl Papages. HABneHNe 3NeKTPOMarHUTHON MHAYKUMK. TpaBnno JleHua.
DneKTporeHepaTop. Cnocobbl nonyyeHus 3NIEKTPUYECKOM 3Hepruu.
ANeKTPOCTaHLMM Ha BO30OHOB/IAEMbIX MCTOYHMKAX SHEPTUN.

Jlemoncmpayuu.

DneKTpusauma Ten.
[1Ba poja aneKTpu4ecKmx 3apsL0oB U B3aMMOAENCTBIME 3apsXKeHHbIX Ten.
YCTPOWCTBO 1 [eNCTBMNE 3/1IEKTPOCKONA.
AnekTpocTaTnyeckas NHAYKUNS.
3aKOH COXpaHeHusa 3/IEKTPUYECKUX 3apsA0B.
[MPOBOAHVKM U ON3NEKTPUKN.
MogenvMpoBaHue CUMNOBbIX IMHNIA 3NEKTPUYECKOTO MOSS.
ICTOUHNKM NOCTOAHHOIO TOKa.
[leCTBMSA 3N1EKTPUYECKOr0 TOKa.
. DNEKTPUYECKNIA TOK B XKNLKOCTU.
. [a30BbIi pa3psg.
. A3mepeHwme cunnibl TOKa amnepMeTpom.
. A3mepeHwme 3neKTpruyecKoro HanpsXXeHns BoJIbTMETPOM.
. PeocTat 1 marasviH COnpoTuBIEHWIA.
. BamopeincTeme nocToAHHbLIX MarHUTOB.
. MogenvupoBaHne HeBO3MOXHOCTU pa3feneHns noskocoB MarHuTa.
. MogenupoBaHmne MarHUTHbIX M0oJei MOCTOSAHHbLIX MarHWTOB.
. OnbIT IpcTesa.
. MarHuTHoe none ToKa. INEKTPOMarHnT.
. [lefcTBME MarHUTHOr O Mo/s Ha NMPOBOLHUK C TOKOM.
. QNeKTpoaBuraresb NOCTOAHHOIO TOKa.
. ViccnepoBaHme ABNEHNA 3N1EKTPOMArHATHOM UHAYKLMN.
. OnbITbl Papajges.
. 3aBMCUMOCTb  HarpaBneHuss WHAYKUMOHHOIO TOKa OT YC/I0BUA €ero
BO3HMKHOBEHUS.
. DNEKTpOoreHepaTop NOCTOAHHOIO TOKa.
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Jlabopamopnsie pabomul u onvimot.

1.

o v AW

10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITbl MO  HabMIOAEHUIO 3MeKTpU3aumMm  Ten  WHAYKUMeA W npwu
COMPVKOCHOBEHUN.

ViccnegoBaHne [eWACTBUA  3NMEKTPUMYECKOro MOMs Ha MPOBOAHMKK U
AN3NEKTPUKMN.

C60opKa 1 npoBepKa PaboTbl 3N1EKTPUYECKON LLENM MNOCTOAHHOI O TOKa.
13mepeHue 1 perynmpoBaHune Cusibl TOKa.

13mepeHve 1 perynmpoBaHue Hanps>keHns.

ccnegoBaHme 3aBUCMMOCTM CWMbl TOKA, WAYLLEr0 Yepe3 pesnucTop, OT
COMNPOTWB/IEHNA PE3NUCTOPA N HAMPSXKEHUS HA PE3NCTOpE.

OnbITbl, AEMOHCTpUpytoLLme 3aBMCUMOCTb 3NIEKTPUYECKOr 0
CONPOTMB/IEHNA NPOBOAHMKA OT €ro [AJ/IMHbl, NAoWaan MonepevyHoro
CeyeHusa n marepuana.

MpoBepka npaBuia CROXEHUA HanNpPsHXXeHWn Npu nocnefoBaTe/lbHOM
COeIMHEHUN ABYX PE3VCTOPOB.

[MpoBepka npaBuia Afd Cubl TOKA NPW NapanieflbHOM COeLMHEHUN
PE3NCTOPOB.

OnpegfeneHvie paboTbl 3IEKTPUYECKONO TOKa, MAYLLErO Yepes pesncTop.
OnpefeneHve MOLWHOCTU  3/IEKTPUYECKOTO TOKAa, BbIAENSEMON Ha
pesuncTope.

VccnepoBaHme 3aBUCUMOCTU CUbl TOKA, MAYLLEro Yepes namroyky, Ot
HanpPsHXKEHNS Ha Hell.

OnpepneneHve K14 HarpesaTens.

ccnegoBaHme MarHUTHOMO B3aUMOAENCTBUS MOCTOSAHHLIX MarHUTOB.
3yyeHne MarHMTHOrO MoOAf  MOCTOSHHLIX ~ MarHUTOB  MpU KX
00beANHEHNN Y Pa3LeneHnn.

ViccnepoBaHmne [einCTBUA M1IEKTPUYECKON0 TOKA HA MarHUTHYHO CTPESIKY.
OnbITbl, AEMOHCTPUPYIOLUME  3aBUCUMOCTb  CW/bl  B3aMMOfENCTBUSA
KaTylWK/ C TOKOM M MarHurta OT CW/lbl TOKa W Hanpas/ieHUs TOKa B
KaTyLLKe.

3yyeHmne fenCTBNA MarHATHOMO NO/S Ha MPOBOAHMK C TOKOM.
KOHCTpyMpoBaHue 1 nsyyeHne paboTbl 3/1EKTPOABUraTeNs.

N3mepeHne KM/ anekTpoasuratesisHoM YCTaHOBKM.

OnbITbl MO WCCMEAOBAHUIO SBMIEHUSA 3IEKTPOMArHUTHOW  MHAYKLUN:
nccnefoBaHve W3MEHEHW 3HayYeHWUs W Hanpas/ieHUst UHAYKUMOHHOIO
TOKa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

3yyeHne (PU3NKM Ha ypOBHe OCHOBHOrO 06LLLero obpa3oBaHUsi Hanpas/eHO

Ha JOCTUXKEHWE IMYHOCTHBIX, MeTanpeaMeTHbIX 1 NPeAMETHbIX 00Pa30BaTE/bHbIX
pe3y/bTaToB.

B pe3ynbTaTe U3yUeHus (IM3NKM Ha YPOBHE OCHOBHOIO 06LLEro 06pa3oBaHus

y obyuvaroulerocs 6yayt cpopMmpoBaHbl Cneaytowme MYHOCTHbIe pe3ynbTaTthbl B
4acTu:

1) naTpuoOTHYECKOT0 BOCIIMTAHMS :

— MPOSAB/IEHNE NHTEPECA K UCTOPWUM N COBPEMEHHOMY COCTOSIHUIO POCCUIACKON
(hM3MYECKOI HayKu;

— LIeHHOCTHOE OTHOLLEHWNE K JOCTUXKEHUSAM POCCUNCKNX YYEHbBIX--(DN3MKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

— FOTOBHOCTb K aKTMBHOMY Yy4acTUIO B 0BCYXXAEHNUN OOLLLECTBEHHO 3HAYUMbIX
M 3TUYECKMX MNPO6SIEM, CBSA3AHHLIX C MPaKTUYECKUM  MPUMEHEHUEM
AOCTVXKEHUI (DU3NKU;

— OCO3HaHWE BaXXHOCTU MOPa/IbHO--3TUYECKMX MPUHLUMNOB B [AEATE/IbHOCTU
YUEHOr0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCNPUATME 3CTETUYECKMX KAyeCTB (DM3MYECKON HayKWu: eé rapmMoHWYHOro
MOCTPOEHUSA, CTPOrOCTU, TOYHOCTU, TAKOHWUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHMe LEHHOCTM (M3NYECKON HAyKM KaK MOLLHOIO0 WHCTPYMeHTa
MO3HaHWA MUPa, OCHOBbI PA3BUTUA TEXHOMOMMIA, BaXKHENLLEN COCTaBNSHOLLEN
KYNbTYpbl;

— pasBUTUE Hay4HO NHO03HATENIbHOCTM, MHTEepeca K MCCneaoBaTe/bCKOW
[leATeNbHOCTN;

S) ¢opmupoBaHusT  KYJbTYPbl 3A0POBbS H  IMOLMOHAJBHOIO
0J1aromnoJry4us:

— O0CO3HaHMe LUeHHOCTH 6e30nacHoro o6pa3a XNU3HN B COBPEMEHHOM
TEXHO/IOTMYECKOM MMUpe, BaXXHOCTM Mpasun  6e30macHOro mMoBeAeHns Ha
TpaHCMopTe, Ha Aoporax, C 31eKTPUYECKMM W TennoBbiM 060pPYyA0BaHNEM B
[lOMaLLHNX YCNOBUAX;

— C(hOpMMPOBAHHOCTbL HaBblka pediiekcun, MpusHaHWe CBOEro npasa Ha
OLLUMOKY 1 TAKOr0 XXe npaBa y [pyroro YenoBeka;

6) Tpy10BOI0 BOCIIMTAHMSA:

— aKTMBHOE Yy4yaCTuMe B PeLUeHUM MpaKTUYeckMx 3agad (B pamkax CembW,
00pa3oBaTeNbHOM  OpraHuM3auuu, ropoda, Kpas) TEXHOMOTMYeckonl 1



COUManbHOM HanpaBfEHHOCTW, TPEOYHLWMX B TOM uuUcne U (DM3NYECKUX
3HaHWIA;

e — VHTEPEC K NPaKTUYeCKOMY U3yYeHWNIO MPOMECCUiA, CBA3AHHbLIX C (DU3NKONA;

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpMEHTaUMs Ha MPUMeHeHMEe (U3NYECKUX 3HAHWI ONs pelleHns 3afadv B
061acT OKpYXKatoLLel cpeabl, NMaHMPOBAHWS MOCTYNKOB WM OLEHKU WX
BO3MOXHbIX MOCNEACTBUI A1 OKPY>KaKOLLLEW Cpeapbl;

e — 0OCO3HaHVe rnobaNbHOro XapakTepa 3KOMOrMYeckux npobnem u nyTen mx
peLleHuns:;

e 8) ajanTanMM K M3MEHSIOIIMMCH YCJIOBMAM COLUHAJIBHOM M NPHPOIHOM
cpebl:

e — TMNOTPebHOCTb BO B3aMMOAENCTBUM NPU BbIMNOSHEHUA WCCNEA0BaHUIA U
MPOEKTOB (YM3NYECKON HanpaBfEHHOCTN, OTKPbLITOCTb OMNbITY W 3HAHWAM
APYTnX;

e — TOBbILEHNE YPOBHA CBOE KOMMETEHTHOCTW 4epe3 MpPaKTUYECKYHo
[eATeNbHOCTb;

e — NOTPEOHOCTb B POPMMPOBAHUN HOBbLIX 3HaHWIA, B TOM Yunce hopMynnMpoBaThb
naen, NOHATUSA, TMNOTe3bl 0 (PU3NYECKUX 00bEKTAX N ABMEHUSAX;

e — OCO3HaHWe AeMUNTOB COOCTBEHHbIX 3HAHMIN U KOMMNETEHTHOCTEN B 06/1aCTH
(OM3NKN;

e — T[/IAHMPOBAHNE CBOEro pPasBUTMS B MNPUMOOPETEHUN HOBBIX (UINYECKMX
3HaHWNA;

e — CTPEM/IEHMEe aHaNN3MPOBATb U BbISABMATL B3aUMOCBA3N NPUPOAbI, 06LLIECTBA U
3KOHOMWKMW, B TOM YMCE C UCMOb30BAHNEM (DU3NUECKNX 3HAHWIA;

e — OUEHKA CBOMX [EeACTBUMA C YYETOM B/IMSHUA Ha OKPYXKatoLyk cpegy,
BO3MOXHbIX rN06asibHbIX MOCNEACTBUMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTtarte OCBOEHWA Nporpammbl MO (hU3MKe Ha YpPOBHE OCHOBHOIO
o6Lero obpasoBaHuNa y oby4arowerocs 6yayT chopMMpoBaHbl MeTanpeaMeTHbIE
pe3yabTaThl, BK/HOYAKOLLME NO3HaBaTe/IbHble YHUBEPCa/IbHbIe YYebHble AeNCTBUS,
KOMMYHVKaTUBHbIE  YHMBEPC&/IbHbIE  Y4YebHble  AEeACTBUA,  PerynsaTuBHblE
YHVBepCa/lbHble YUYebHble AeCTBUS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BbIABNATb W XapaKTepu30BaTb CYLECTBEHHbIE MPU3HAKNM OObBEKTOB
(ABNeHMI);

yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HaK KiaccugukalmMm, 0CHOBaHUA A1
06006LLEeHNsA 1 CPaBHEHNS;

BbISIBNSATb 3aKOHOMEPHOCTU Y MPOTUBOPEYMS B pacCMaTpMBaeMbIX (PakTax,
[aHHbIX U HabIOAEHUAX, OTHOCALMXCA K (DU3NYECKUM ABNEHUAM;
BbISIBNATb MPUUYNHHO--CNEACTBEHHbIE CBA3M MPU M3YUYeHUU (PU3NYECKUX
SBNEHWIA N NPOLECCOB, AenaTb BbIBOAbI C UCMNOMNb30BaHWEM AeAYKTUBHbIX
N MHAYKTMBHbIX YMO3aKNHUYEHWI, BblABMIaTb FMNoTe3bl 0 B3aMMOCBA3SX
(PU3NYECKNX BENNYNH;

CaMOCTOATENbHO BbIOMPATb CNocob pelleHns Y4ebHON (M3NYECKOM
3afa4n (CpaBHeHMe HECKO/IbKMX BapuaHTOB peLleHusi, Bbibop Hambonee
MOAXOAALLEro C Y4ETOM CaMOCTOSATENIbHO BblAENIEHHbIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCNONb30BaTh BOMPOCHI KaK 1CCNe0BaTelbCKNA MHCTPYMEHT MO3HaHUS;
MPOBOAWTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY M/1aHY OMbIT, HEC/TIOXHbIIA
(PM3NYECKNUIA  IKCMEPUMEHT, He6O0MbLIOe WUcCnefoBaHNe (U3NYECKOrO0
ABNEHUS;

OUeHMBaTb Ha MPUMEHMMOCTb W  [LOCTOBEPHOCTb  MHOPMaLMIO,
MO/TYYEHHYIO B XOf€e UCC/ef0BaHNA U 3KCMEPUMEHTE;

CaMOCTOATENIbHO (DOPMY/NMPOBaTh 0606LLEHNS 1 BbIBOAbI MO pe3y/bTaram
NpoBeA&HHOro HabNtAeHNS, ONbITa, UCCNeL0BaHUS;

MPOrHO3MpPOBaTb  BO3MOXKHOE  Ja/ibHeillee  pasBuThe  (DU3NYECKUX
MPOLLECCOB, a TaKXXe BblABUraTb NPeAMnoioKeHUs 06 NX pasBUTUM B HOBbIX
YCNOBMAX N KOHTEKCTaX.

PabGora ¢ undopmanmei:

MPUMEHATb Pa3/INYHblE METOAbI, MHCTPYMEHTbI M 3anpochl MpY NMOUCKE U
0T60pe MHDOPMALMM WX [AaHHLIX C YYETOM MNPEANOXEHHONM Y4ebHO
(hn3n4ecKoin 3adauu;

aHa/IM3MpoBaTb, CUCTEMATU3NPOBATL M UHTEPNPETUPOBATL MHGOPMALMIO
pasINyHbIX BUAOB U (DOPM NPeLCcTaB/eHNS;

CaMOCTOATENIbHO  BbIOMPaTb  ONTUMa/IbHYKO  (hOpMYy  MpeACTaBNeHMs
MH(OpMaUMN 1 WMANKOCTPUMPOBATL  PELLaeMble  3a4avyn  HECNOXHbIMU
CXemMaMu, anarpammamu, MHOIN rpadMKor 1 X KOMBUHaLMSMA.

KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIEC HeCTBHS:

B Xo4e 06Cy[eHns ydyebHOro martepuana, pesynbTaTOB /1abopaTOPHbIX
paboT ¥ NPOEKTOB 3a4aBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMO TeMbI 1
BbICKa3blBaTb WAEW, HaleNeHHble Ha pelleHne 3ajadn U Noajep>kaHue
bnaroxenare/ibHOCTU 06LLEHUS;



COMOCTaBNATb CBOW CYXAEHUA C CYXAEHUAMU APYruxX Y4acTHMKOB
Ananora, 06Hapy>XuBaTtb pasnymne N CXOACTBO NMO3NLNIA;

BblpaXXaTb CBOKD TOUKY 3PEHMSA B YCTHBIX 1 MUCbMEHHBIX TEKCTAX;
Ny6NNYHO NPeLCTaBNATb Pe3y/bTaTbl BbIMOTHEHHOIO (PU3MYECKOro OnbiTa
(aKkcnepuMeHTa, UccnefoBaHns, NPOeKTa);

MOHMMaTb M WCNOMb30BaTb  MPeMMyLLecTBa  KOMaHAHOW  ©
NHAVBMAYaNbHOW PaboTbl MPU  PeLleHWM KOHKPETHOW  (M3MYecKoi
npobnemsl,

NPUHUMATL LeNIM COBMECTHON AeATeNIbHOCTU, OpraHu30BbIBaTb [AeNCTBUS
Mo €€ [OCTWMXKEHWIO: pacnpefensTb ponan, 06cyxaaTb MPOLECCh K
pe3ynbTaTbl COBMECTHOM PaboTbl, 0606LaTh MHEHMSA HECKO/IbKUX NIOAEN;
BbINOMHATb CBOK YacTb paboTbl, 4OCTMIasd Ka4eCTBEHHOrO pe3ynbTaTa o
CBOEMY HanpaB/IEHNIO W KOOPAMHWMPYS CBOW [EACTBUA C APYrvMu
UsieHamMy KOMaHAbl;

OLeHMBaTb KayeCTBO CBOEro BK/Iafa B OOLMIA MPOAYKT MO KPUTEPUAM,
CamMOoCTOATe/IbHO CHOPMYNPOBaHHBIM Y4aCTHUKaMM B3anMOLENCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BbISBNATb NPOBMEMbI B XXWU3HEHHbLIX U YYEOHbIX CUTYyauusiX, TPeOYHOLLMX
A5 peLLeHNs (U3NYECKUX 3HaHWA,

OpPMEHTUPOBATLCA B Pa3/INYHbIX  MOAX0AAX MPUHATUA  PeLLEHUi
(MHOMBMAYaNbHOE, NPUHATWE pPeLUeHWss B Tpynne, MPUHATUE peLLeHuit
rpynnon);

CaMOCTOSATE/IbHO COCTaB/IAThL a/ITOPUTM peLleHns (DM3NYeCKOo 3a4aum nmn
MaaHa MCCnefoBaHMs C YYETOM MMEOLMXCA PecypcoB M COOCTBEHHbIX
BO3MOXHOCTEW, apryMeHTMPOBaTh Npefnaraemble BapuaHTbl PELLEHWIA;
[ienatb BbI6Op M 6paTb OTBETCTBEHHOCTb 3a PeLLEHME.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

NaBaTb afieKBaTHYHO OLIEHKY CUTYyaLun 1 nNpeanarath naaH eé N3MeHeHus;
OOBACHATb  NPUUMHBI  AOCTUXKEHUS  (HEAOCTUXKEHMS)  Pe3y/bTaToB
[eATeNbHOCTK, 1aBaTb OLEHKY NPUOBPETEHHOMY OMbITY;

BHOCWTb KOPPEKTUBLI B [eSTeNbHOCTb (B TOM YMC/Ee B XOf, BbIMOSHEHUS
(M3NYECKOTO  WCCNeAOoBaHUA WM MPOEKTa) Ha OCHOBE  HOBbIX
06CTOATENBCTB, W3MEHMBLUMXCA CUTYaUWA, YCTAHOBMEHHbIX OLLIMOOK,
BO3HMKLUVX TPYAHOCTEIA;

OLIEHMBaTb COOTBETCTBME pe3ynbTaTa LieNn U YCNoBUAM;

CTaBWTb Ceb6s Ha MECTO [pYroro 4esoBeka B Xofle crnopa Win AMCKYCCUm
Ha Hay4HY0 TeMy, NOHUMAaTb MOTUBbI, HAMEPEHWSI 1 TOTUKY APYTOro;



Npu3HaBaTb CBOE MPaBO Ha OLLUMGKY MNP PeLLeHnn 3NYeCKNX 3aday Unu
B YTBEPXKAEHMAX Ha Hay4YHble TEMbI 1 TAKOE XKe NpaBo APYroro.

HPEIMETHBIE PE3YJIBTATHI

K KOHLY 06yYeHVsi B 8 kiaacce NPeAMETHbIE Pe3y/bTaThbl HA 6a30BOM YPOBHE
[0MKHbI 0TPaXKaTb CHOPMMUPOBAHHOCTL Y 00YUAIOLLINXCS YMEHMWIA:

MCMOMb30BaTb MOHATUA: Macca WU pa3mepbl MOSIEKY/, TENNIOBOE [ABVKEHUE
aTOMOB M MOJEKY/, arperaTHble COCTOAHMS BELLLECTBA, KpUCTaIMYECKME U
amop(Hble Tena, HaCbIWEHHbIA W HEHACbIWEHHbIA Map, BAKHOCTb
BO3[yxa, TemnepaTtypa, BHYTPEHHSIi 3HEprusi, TennoBOW [ABUraTens,
3N1IEMEHTAPHbIN 3NEKTPUYECKUIA 3apsif, 3NEKTPUYECKOEe NoJe, NPOBOAHUKM
N AN3NEKTPUKM, NOCTOSAHHBIN 3NEKTPUYECKUIA TOK, MarHUTHOE NONE;
pasnuyaTb SBNeHUs (TEN/I0BOE pacLUMpeHne U cxaTue, Ternjonepegaya,
TENN0BOE pPaBHOBECUE, CMayMBaHWNe, KanuanspHble SBMEHUS, UCNapeHue,
KOHAEeHcauusa, nnaeneHne, Kpuctannmsaums (OTBepAEBaHUE), KUMEHME,
Tennonepeaava (Tenn1o0NpPoOBOAHOCTb, KOHBEKLINS, N3Ny4YeHune),
ANEKTPU3aUMs Ten, B3aMMOAENCTBME 3apsaoB, AENCTBUSA 3NEKTPUUYECKOro
TOKa, KOPOTKOE 3aMblkaHue, B3aMMOMENCTBME MarHuToB, [eNCTBUE
MarHMTHOro Nnonsi Ha NPOBOAHMK C TOKOM, 3N1EKTPOMarHUTHas UHAYKLMNS)
MO OMNUCaHWUIO WX XapaKTEPHbIX CBOWCTB M Ha OCHOBE OrbITOB,
AEMOHCTPUPYIOLLMX AaHHOE (PU3NYECKOE SBNEHNE,;

pacno3HaBaTb MPOSAB/EHME  M3YYEHHbIX (PU3NYECKUX ABMEHUA B
OKpY>XXatolLleM Mupe, B TOM u4ucfie (U3NYECKUE SIBNEHUS B MNPUPOJE:
MOBEPXHOCTHOE HaTsHXKeHWe W  KanuanspHble SBNEHWA B MPUPOJE,
KpucTannbl B npupoge, u3nydyeHne ConHua, 3amep3aHne BOAOEMOB,
MOPCKMe 6pm3bl, 06pa3oBaHMe PoChl, TyMaHa, MHes, CHera, afieKTpuyeckme
SBNIEHNS B aTMocHepe, 3MEKTPUYECTBO XMBbIX OPraHn3mMoB, MarHUTHOE
none 3emnu, Apend NOMNKOCOB, POSib MarHUTHOrO MOMSA AN XKWU3HW Ha
3emne, NONAPHOE CUsHUE, NMPU 3TOM MEPEBOANTL MPaKTUYECKYHO 3adady B
Yy4ebHY0, BbIAENATb CYLECTBEHHbIE CBOMCTBA (MPU3HaKK) (U3NYECKMX
SIBNEHUN;

OMNUCbIBaTb U3YYeHHble CBOMNCTBA TeN M (IM3NYECKME SIBNEHMUS, UCMO/Mb3YA
(hn3nyeckme BeNMUUHbI (TemnepaTypa, BHYTPEHHSAS 3HEPrus, KONmM4yecTso
TennoTbl, YyaenbHasd TenI0EMKOCTb BELLeCTBa, YAenbHas TennoTa
NNaBfeHns, yaenbHas TensjoTa napoobpa3oBaHus, YyaenbHas TenaoTa
cropaHus Tornnmea, KO3MMULMEHT MOMNE3HOro [encTBUA  TennoBOi
MallMHbl, OTHOCUTENIbHAA BNAaXXHOCTb BO3[yXa, 3MEKTPUYECKUIA 3apsaf,
cuna TOKa, 3M1EKTPUYECKOE HampsKeHue, COMpPOTUB/IEHWE MPOBOAHMKA,
yfenbHoe  COMPOTMB/IEHWE  BellecTBa, paboTta M MOLLHOCTb



3MIEKTPUYECKOro  TOKa), MNPV  ONUCaHWW  MpPaBWbHO  TPaKTOBaTb
(M3NYECKNIA CMBIC/T UCMOSb3YEMbIX BeIMYMH, 0603HAYeHUA U efuvHULbI
(PM3NYECKMX BEIMYMH, HaxXoaUTb (OPMY/ibl, CBA3bIBAKOLNE [AHHYHO
(PU3NYECKYIO BENUYUHY C APYrUMW BennYMHaMK, CTPOUTbL TFpaduku
N3yYeHHbIX 3aBUCUMOCTEN (IU3NUECKUX BETUYMH;

XapaKTepu3oBaTb CBOWCTBA Tef, (DM3NYECKMEe SABMIEHUA W MPOLLECCHl,
MCNONb3Ys OCHOBHbIE MOMOXEHUA MOMEKYNAPHO--KUHETUYECKON Teopumn
CTPOEHMS BeLLecTBa, MPUHLMN Cyneprnosnumm nonein (Ha KayeCTBEHHOM
YPOBHe), 3aKOH COXpaHeHus 3apaja, 3akoH OmMa Ana yyacTKa Lenu, 3aKoH
bkoyna—JleHua, 3akKOH COXPaHeHWs 3Heprun, npwu 3TOM [aBaTb
C/IOBECHYIO (DOPMY/IMPOBKY 3aKOHa W 3anucbiBaTb ero MareMaTu4eckoe
BbIPaXKEHUE;

OOBACHATL (PU3MYECKMe NPOLleCCbl U CBOWCTBA Te/l, B TOM 4UCNe U B
KOHTEKCTE CUTyauuid NPakTUKO-OpPUEHTUPOBAHHOIO XapaKTepa: BbIABMSATb
MPUYNHHO-CNIEACTBEHHbIE CBSA3W, CTPOUTL 0OBACHEHME U3 1—2 NIOrMYECKUX
LaroB C Onopor Ha 1-2 M3yyeHHbIX CBOWCTBA (PU3NYECKUX ABJIEHWUNA,
(13nYECKMX 3aKOHOB U/IN 3aKOHOMEPHOCTEN;

pellatb pacyéTHble 3afayn B 2-3 [JeWCTBUSA, MCMOMb3ys 3aKOHbl U
(hopMyfibl, CBA3bIBAKOLLME (DU3NYECKME BEIMUYMHBLI: Ha OCHOBE aHaIns3a
yCNnoBusA 3afla4yM 3anncbiBaTb KpaTkoe YCNOBWE, BbIABAATbL HELOCTATOK
[AaHHbIX [N pelleHns 3ajayn, BblOMpaTb 3aKOHbI U (DOPMYIibI,
HeobXoaumMble A/1 €€ pelleHWs, MNPOBOAWUTb PacyéTbl M CpaBHUBATb
MO/Ty4eHHOE 3HaYeHNe PU3NYECKOM BENIMUNHBI C U3BECTHLIMM JaHHLIMMU;
pacnosHaBaTb MNPO6GJiEMbl, KOTOPble MOXHO PewwmnTs Npyv  MOMOLM
(hn3nyecknx MeTOAO0B, WUCMOMb3ysA ONUCaHWEe WCCNeL0BaHWA, BblAeNnsaTb
npoBepsemMoe MNPeAnosioKeHWe, OLEHMBATbL  MpPaBUIbHOCTL  MopAaKa
NpoBefeHNs nccnegoBaHus, fenaThb BbIBOAbI;

MPOBOAWUTL  OMbITbl MO  HAGNHOAEHUIO  (U3NYECKUX  SIBMEHUA UK
(h13nYeCKNX CBOMCTB Ten (KanuinsapHble ABEHNS, 3aBUCUMOCTb [aB/1eHUsA
BO34yXa OT ero 06béma, TemnepaTypbl, CKOPOCTM MpoLecca OCTbIBAHNSA 1
HarpeBaHMa MNpu W3y4YeHUM OT UBeTa M3nyyatowlen (mornowjaroLeit)
MOBEPXHOCTU, CKOPOCTb MCMapeHns BOAbl OT TeMMepaTypbl XUAKOCTU U
nnowaan eé noBepXHOCTW, 3MeKTpuU3aums Tell U B3aMMOAeNCTBUe
ANEKTPUYECKUX  3apsAf0B, B3aMMOAENCTBME MOCTOAHHBIX  MarHUTOB,
BU3yanM3aumMsd MarHWTHbIX MOMe MOCTOSAHHLIX MarHuToB, [AeNCTBUSA
MarHWTHOro Mons Ha MPOBOAHWK C TOKOM, CBOWCTBA 3/1EKTPOMarHuTa,
CBOMCTBa 3M1eKTpoABUraTens MOCTOAHHOIO TOKa):  (DOPMY/MPOBATH
MpoBepsieMble MPEeANOSIOKEHUS, CObUPaTb YCTaHOBKY U3 MPea/IoKEeHHOro
060pYyL0BaHUs, ONUCLIBAaTb X0Of OMbiTa U (DOPMY/IMPOBATH BbIBOAbI;



BbINONHATL  MpPAMble  M3MepPeHWUs  TemnepaTtypbl,  OTHOCUTENbHOM
BIKHOCTN BO3A4yXa, CWIbl TOKa, HAMNPsHXKEHUS C  UCMO/b30BaHWEM
aHasI0roBbIX MPUOOPOB M [ATYMKOB (PU3NYECKUX BENMYUH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHMIA C YYETOM 3aaHHOM abCONMOTHOM NOrPELLHOCTU;
MPOBOAUTL MCC/eA0BaHNE 3aBUCUMOCTU OAHON (hM3MUECKOI BENNUYUHBI OT
APYrol € UCMONb30BaHMEM  MPSMbIX — M3MepPeHWd  (3aBUCUMOCTb
COMPOTMB/IEHNS NPOBOAHMKA OT €ro AJIMHbl, NJowaan MnonepeyHoro
CeYeHus 1 yaenbHOro ConpoTMBIIEHNS BeLLECTBa NMPOBOAHMKA, CUIbl TOKA,
MAYLLIero 4epes MNPOBOAHWK, OT  HanpshkKeHWs Ha  MPOBOAHMUKE,
nccnefoBaHWe  MOCNeL0BaTe/lbHOr0 WM napasinesibHOro  COoeAvHEeHNI
MPOBOAHMKOB): MNMaHUPOBaTb WCCNeAoBaHMe, cobupaTb YCTaHOBKY U
BbINONHATL W3MEPEHUS, Crefys MPeaoXeHHOMY MnaHy, (uKcuposaTb
pesynbTaTtbl MOMYYEHHOW 3aBUCMMOCTM B BUAe Tabnuy M rpadukos,
[enatb BbIBOAbI N0 pe3ynibTataM UCC/ef0BaHNS;

MPOBOAWTL KOCBEHHbIE W3MEPEeHUs (U3NYECKUX BeuuuH (yAenbHas
TENNOEMKOCTb  BELLECTBa, COMPOTMB/EHWE TMPOBOAHMKA, paboTa U
MOLLHOCTb 3/1eKTPUYECKOr0 TOKA): MaHMpoBaTbh WM3MepeHus, cobupatb
9KCMEPUMEHTA/IbHYIO YCTaHOBKY, Cneays MpensioKeHHON UHCTPYKUUK, U
BbIYNCNATb 3HAYEHWE BEIMUNHDI;

cob/toaaTh npasuia TEXHNKM 6e30nacHOCTY Npu paboTe ¢ 1abopaTopHbIM
060py0BaHNEM;

XapakTepu3oBaTb  MPUHUMMBLI  AEACTBUA  U3YYEHHbIX MPUOOPOB U
TEXHUYECKMX YCTPOMCTB C OMOPOM Ha WX onucaHus (B TOM u4uChe:
cucTema OTOM/IEHUA [OMOB, TMIPOMETP, MapoBasi TypbuHa, amnepMmeTp,
BO/IbTMETP, CYETUMK 3NEKTPUYECKON 3HEPrun, 3M1eKTPOOCBETUTE/bHbIE
NpuM6OopbI, HarpeeaTe/bHble 3M1EKTPONPUOOPLI (MPUMEPBI), 3NeKTPUYecKune
NpeLoXpaHUTENN, 3/IEKTPOMArHUT, 3M1IEKTPOABUraTe/lb MOCTOAHHOIO TOKA),
MCNONb3YA 3HAHWA O CBOWCTBaX (DM3NYECKUX SIBNEHUA U Heob6XoAuMble
(pn3nyecKme 3aKOHOMEPHOCTU;

pacno3HaBaTb MPOCTble TEXHWYECKMe YCTPOMCTBA W U3MEPUTESIbHbIE
npnbopbl MO CXeMaM W CXeMaTWMYHbIM  pUCYHKaM  (XKMAKOCTHbIA
TepMOMETP, TepMOC, MCUXPOMETP, TMIPOMETP, ABUrarteNb BHYTPEHHEro
CropaHusi, 3/71eKTPOCKON, PeocTar), COCTaB/ATb CXEeMbl 3/1EKTPUYECKUX
Liereil ¢ nocnefosate/ibHbIM U Napasne/bHbIM COeANHEHVNEM 3/IEMEHTOB,
pasnnyas ycroBHble 0603HaYEHNS 3NIEMEHTOB 3/IEKTPUYECKUX Lienei;
NPUBOAMTL  MPUMeEPbl  (HaxoguTb  MHQOpPMauMio 0  Mnpumepax)
MPaKTUYECKOro MCMo/b30BaHWUsA (PU3NYECKMX 3HAHWI B MOBCEAHEBHOM
XWN3HWN ona obecneveHms 6e30nNacHOCTY Mpy obpatleHun ¢ npubopamm U



TEXHUYECKUMW YCTPOMCTBaMW, COXPaHEHWS 3[0pOBbsSi U COG/MOAEHMS
HOPM 3KO/IOrMYECKOr0 MOBeLeHNS B OKPYXKatoLLe cpefe;

OCYLLECTBNATL  MOUCK  MH(OpMaumMM  (PU3NYECKOro  cofepXkaHus B
VIHTepHeTe, Ha OCHOBE WMEKOLWMUXCA 3HaHWN W MYTEM CpaBHEHWs
AONONHUTENbHBIX ~ MCTOYHMKOB  BbIAENATb  MHGOpMaumio,  KoTopas
ABNAETCA MPOTUBOPEUMBOIA UIN MOXET ObITb HEOCTOBEPHOIA;
MCNOMb30BaTb MPU BbIMNOHEHUN YUYeBHbIX 3a4aHuiA Hay4HO--MOMY/SPHYHO
nuTepatypy  (PU3NYECKOro  CofepXkaHWs, CnpaBOYHble  MaTepuasbl,
pecypcbl CeTn VIHTepHeT, BNafeTb NpréMamMmn KOHCMEKTUPOBAHNA TEKCTa,
npeobpa3oBaHus MHHOPMaLMK U3 OAHOW 3HAKOBOI CUCTEMbI B APYTYIO;
co3faBaTb COOGCTBEHHbIE MUCbMEHHbIE N KpPaTKMe YCTHble COOOLLEHNS,
060038 MH(OpMaLMIO M3  HECKOMbKMUX WUCTOYHWKOB  (DU3NYECKOrO
COflepXXaHus, B TOM 4uc/ne My6/MYHO NPeAcTaBNATb  pe3y/bTaThl
MPOEKTHON W/IN UCCef0BaTe/IbCKON AeATeNbHOCTU, MPU 3TOM rPaMoTHO
MCNONb30BaTh M3YYEHHbIM MOHATMIHBLIA  annapat  Kypca (QU3nkum,
CONPOBOXAATb BbICTYM/IEHWE NPe3eHTalUNeln;

MNPV BbINOMHEHUN Y4YeBOHbIX MPOEKTOB W UCCNEeL0BaHUIA  (DU3NYECKMX
MpoLeccoB pacnpefensts 006583aHHOCTM B rpynne B COOTBETCTBUU C
MocTaB/eHHbIMW 3afa4aMu, CNefuTb 3a BbINO/IHEHMEM MaHa AeCTBUIA U
KOPPEKTMPOBaTb €ro, afekBaTHO OLeHMBaTb COOCTBEHHbIA BKag B
[eATeIbHOCTb PYMNIbl, BbICTPanuBaTb KOMMYHMKATVBHOE B3aMMOAENCTBMUE,
MPOsBNAA rOTOBHOCTb pa3peLlaTb KOHMANKTBI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosanyecTBo yacos JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne ni/m KonTpoasnsie | IIpakTnuyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThbI
pecypchl
Paznen 1. TensioBble siBIeHUs
o bubnunoteka LIOK
1.1 CTpoeHue 1 cBOUCTBA BELLECTBA 7 htts://m.edsoo.ru/7f4181ce
Bubnmoteka LIOK
12 Teniosbie mpoueccy! 21 . > https://m.edsoo.ru/7f4181ce
WToro no pasgeny 28
Pa3znea 2. DiekTpryeckue ¥ MATHUTHbIE SIBJICHUS
21 AnekTpuyeckme 3apsaabl. 3apsKeHHble Tena 7 1 Bubnnoteka LLOK
' N NX B3aUMOZENCTBME https://m.edsoo.ru/7f4181ce
o o bubnunoteka LIOK
2.2 [OCTOSAHHBIN 3NEKTPUYECKNI TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bubnunoteka LIOK
23 MarHuTHble ABNeHNA 0 1 15 https://m.edsoo.ru/7f4181ce
Buonmoteka LIOK
24 S/IeKTPOMArHUTHaA HAYKLIA 4 https://m.edsoo.ru/7f4181ce
WToro no pasgeny 37
Pe3epBHOEe Bpems 3
OBLLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 68 3 14.5



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

HNOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara mudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi  oOpa3oBaTeSibHbIE
padoTsI padoThbI
pecypchbl
OCHOBHbIe NONOXKEHUS MONEKYNAPHO-
KMHETUYECKON Teopumn 1 nx OI')I/bITEbIe 1 bubnworeia LIOK
P https://m.edsoo.ru/ff0a5256
NOATBEPXKAEHUSA
Macca 1 pamep aTOMOB 1 MOJIEKY/ 1
Mopgenu TBEpAOro, XXMAKOro n 1 Bubnnoteka LIOK
razoobpasHoro COCTOSAHWIA BelLlecTBa https://m.edsoo.ru/ff0a540e
O6bACHEHNE CBOINCTB TBEPAOTO,
XXMAKOr0 1 ra3006pa3HOro COCTOSHMI 1
BeLLECTBa Ha OCHOBE MOJIOXKEHNIA
MOJIEKYNAPHO-KUHETUYECKOIN Teopum
Kpuctannunyeckve n amopHble Tena 1 bubnnoreka LIOK
https://m.edsoo.ru/ff0a5800
CMaumBaHue 1 KanuinsapHoCTb. 1 Bubnnoteka LIOK
[NloBEPXHOCTHOE HaTAXKEHNe https://m.edsoo.ru/ff0a5530
TennoBoe pacLUMpeHne 1 cxatue 1 bubnworeia LIOK
P P https://m.edsoo.ru/ff0a5a26
TemnepaTypa. CBA3b TemMnepaTypbl CO
CKOPOCTbIO TEM/IOBOI0 ABMXEHMUSA 1
yacTtu
BHyTpeHHAS sHeprus. Cnocobsl 1 Bubnnoteka LIOK
M3MEHEHWSI BHYTPEHHEW SHEPrum https://m.edsoo.ru/ff0a5c60



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

Bubnunoteka LIOK

10 Bib! Tennonepea‘y https://m.edsoo.ru/ff0a6412
YpoK-KOoHepeHuus "TpakTnyeckoe

1 MCNO/Mb30BaHVE TEMNIOBLIX CBONCTB Bubnnoteka LIOK
BELLECTB U MaTepuanioB B LEensax https://m.edsoo.ru/ff0a65c0
3HeprocoepexxkeHns"™

12 KonnyecTtso TennoThbl. Y aenbHas Bubnmoteka LLOK
TEnJI0eMKOCTb https://m.edso0.ru/ff0a6976

13 YpaBHeHUe TenaoBoro 6anaHca. Bubnmnoteka LIOK
TennoobmeH 1 Ten10BOe paBHOBECKE https://m.edsoo.ru/ff0a7088
NabopaTopHas paboTa

14 "ccnepoBaHue ABneHUA Bubnnoteka LIOK
Tenno06meHa Npv CMeLnBaHUm https://m.edsoo.ru/ff0a6a98
XOMOAHO 1 ropsyein Bogbl"
PacyeT Ko/iM4yecTBa TEN/OThI,

15 HeobX0AMMOro Ans HarpesaHus Tena
W BbIENAEMOro UM Npu OXNIaXAeHUN

16 NabopaTopHas paboTa "OnpeseneHve Bubnmoteka LIOK
YAeNbHOM TeNnN0eMKOCTH BellecTsa' https://m.edsoo.ru/ff0a6bb0

17 3Hepruna Tonnnea. Y aenbHasa Tennorta Bubnunoteka LLIOK
cropaHus https://m.edsoo.ru/ff0a7b5a
MnaBneHune v oTBepAeBaHNe

18 KpUCTaN/IMYECKNX Ten. Y enbHasa bubnmoreka LIOK

https://m.edsoo.ru/ff0a71d2

Tennota naasneHus

19 NabopaTopHasa pabota "OnpeseneHve Bubnnoteka LIOK
y[eNbHOW TeNNoTbl NNaBneHnsa nbaa™ https://m.edsoo.ru/ff0a72fe

20 Mapoobpa3oBaHue 1 KOHAEHCaLWS. Bubnmoteka LLOK

VicnapeHwue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

KuneHuve. ¥ genbHaa Tennora
napoobpa3oBaHVs N KOHAEHCALWN.
3aBMCMMOCTb TeMnepaTypbl KUNeHns
0T aTMOC(epHOro JaB/ieHuns

bubnunoteka LIOK
https://m.edsoo.ru/ff0a786¢

22

BnaxHocTb Bo3ayxa. JlabopaTopHas
pabota "OnpenenexHvie
OTHOCUTE/IbHOW BIAXKHOCTY BO3A4yxa"

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0a7628

23

PelleHne 3afa4 Ha onpeaeneHue
BNXHOCTM BO3AyXa

24

MpuHUMNbI PaboTbl TEM/OBbIX
apurateneid. Maposas Typ6uHa.
[lBuratenb BHYTPEHHEr0 CropaHus

25

KM/ tennosoro gsuratens.
Tennosble ABuraTeny u 3awmra

OKpYyXatoLLeli cpeabl

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

26

3aKOH COXpaHeHWs 1 NpeBpaLLeHns
3HEpPrum B TENIOBbIX NPOLEccax

27

MoaroToBKa K KOHTPO/bHOM paboTe
no Teme "TennoBble ABEHNS.
V3MeHeHMe arperaTHbIX COCTOAHMI
BeLlecTBa"

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

28

KoHTposnbHas paboTa rno teme
"TennoBble ABNeHUS. 13mMeHeHne
arperatHbIX COCTOSHWIA BelecTBa"

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

29

AnekTpusauna Ten. [sa poga
3NEKTPUYECKIMX 3aps/i0B

30

Ypok-uccnenosaHue "IneKTpusauns
Ten UHAYKUMEN 1 npu



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

COMNPUKOCHOBEHUN"

B3anmopelicTre 3apsiykeHHbIX TeN.

Bubnmnoteka LIOK

31 3akoH KynoHa https://m.edsoo.ru/ff0a87e4
ANeKTPUYECKOe rnore.

39 Hanpsa»KeHHOCTb 3/1eKTPNUYecKoro Bubnmoteka LLOK
nong. MNpuHUMn cynepnosmumm https://m.edsoo.ru/ff0a8a0a
3NEKTPUYECKUX NOSeN
Hocutenu anekTpuyeckux 3apagos.

33 AnemeHTapHbIN 3apsg. CTpoeHme
aToma

34 MPOBOAHUKM 1 AN3NEKTPUKN. 3aKOH Bubnnoteka LIOK
COXPaHEeHMA 3NEKTPUYECKOro 3apaja https://m.edsoo.ru/ff0a8ef6

35 PelueHue 3aga4 Ha NPUMEHEHME Bubnnoteka LIOK
CBOICTB 3/1EKTPUYECKUNX 3apsa0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKMNIA TOK, YC/IOBUS €ro

36 CyLLecTBOBaHUA. ICTOUHUKM bubnnoreka LIOK

https://m.edsoo.ru/ff0a95a4

3/1IEKTPUYECKOr0 TOKa

37 [elicTBMSA 3NeKTPUYECKOro Toka bubnnoreka LIOK

https://m.edsoo.ru/ff0a96b2

Ypok-uccnegosanue "[elictane

38 3N1eKTPNYECKOro Nnoss Ha NPOBOAHMKN 1
N AN3NEKTPUKN"

39 ANEeKTPUYECKMIA TOK B MeTannax, Bubnmoteka LLOK
YKMIKOCTAX U rasax https://m.edsoo.ru/ff0a9838

40 AnekTpuyeckas Lenb 1 eé CoCTaBHble
yacTtu

41 Cuna Toka. JlabopatopHas paboTa 05 Bubnmoteka LLOK

"A3mepeHne 1 perynnpoBaHmne Cubl

https://m.edsoo.ru/ff0a8bd6



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

TOoKa"

JNEKTPUYECKOEe HanpsXeHue.
BonbTmeTp. JlabopaTopHas paboTta

Bubnunoteka LIOK

42 "l AI3smepeHmne n perynmposaHue 05 https://m.edsoo.ru/ff0a9el4
Hanps>keHna"

43 ConpoTuBfeHne NPOBOAHMKA. Bubnmoteka LLOK
Y [penbHoe ConpoTMBEHNE BeLLlecTBa https://m.edsoo.ru/ff0aa738
NabopaTopHas paboTa "3aBUCUMOCTb

44 3/1IEKTPUYECKOr0 COMPOTUB/IEHUSA 1 Bubnnoteka LIOK
NMPOBOAHMKA OT ero A/IMHbI, Naowaau https://m.edsoo.ru/ff0aa738
MonepeyHoro ceyeHna N matepuaia”
3aBMCMMOCTb CU/bl TOKA OT

45 Hanps»keHa. 3akoH OMa NS yyacTKa bubnmoteka LIOK

https://m.edsoo.ru/ff0aad4a

uenu
NabopaTopHas paboTa
"ccnepoBaHme 3aBUCMMOCTU CUSbI

46 TOKa, Mﬂymero Yepes pesucTop, oT 1 bubnmoteka LIOK

https://m.edsoo.ru/ff0aa04e

COMPOTUB/IEHUNA Pe3nCcTOopa U1
Hanps>XeHNa Ha pe3ncTope”

47 MocnefoBaTenibHOe Y NapasnefbHoe
COefIHEHMS NPOBOAHMKOB
NabopaTopHas paboTa "TpoBepka

48 rpasu/a COXKEeHNA HaNPsHXKEHUA Npy 1 Bubnnoteka LIOK
nocnefoBaTe/lbHOM COEAMHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pesncTopos”
NabopaTopHas paboTa "TpoBepka Bu6nuoTeka LIOK

49 npaswnna 4ns cubl ToKa Npu 1

napannesibHoM CoOEAUHEHUN

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

pesncTopos”

PeLleHne 3aa4 Ha NpUMEHEHNE

Bubnunoteka LIOK

50 3akoHa Oma anst pas/IM4yHoro
AnA p https://m.edsoo.ru/ff0aaf8a
CoefIHEHMS NPOBOAHMKOB
51 PaboTa 1 MOLLLHOCTb 3/1eKTPUYECKOr 0 Bubnmoteka LLOK
TOKa. 3akoH [koynsa-SleHua https://m.edsoo.ru/ff0ab124
NabopaTopHas paboTa "OnpeaeneHue
52 a60pr| " f\)/lo :ocm 3J'IEKTpI/IpL|IeCKOFO bubnmoteka LIOK
P . . P https://m.edsoo.ru/ff0ab3e0
TOKa
SNeKTpPUUEeCKMe Lenu n notTpeomtenn
53 ANEKT pVI'-IECKOI7I 3L:4e rmu B 6F|)a| Bubnuoteka LIOK
P P - https://m.edsoo.ru/ff0ab660
KopoTKoe 3amblkaHue
MoaroToBKa K KOHTPO/bHOM paboTe
Mo TeMe "INeKTPUYECKME 3apsabl.
54 3aps>KeHHble TeEa N X i bubnnoreka LIOK
N . https://m.edsoo.ru/ff0abd2c
B3anmoaencTens. NocToAHHbIN
3NEKTPUYECKNIA TOK"
KoHTposnbHas paboTa no teme
"INeKTpuYecKme 3apsiabl.
55 3a FI)KeFI:HbIe Tena mpmﬂ bubnuoteka LIOK
P o o https://m.edsoo.ru/ff0abea8
B3anmoencTens. NocToAHHbIN
3NEKTPUYECKMIA TOK"
56 IMOCTOSIHHbIE MArHUTBI, NX
B3aMMO/encTeme
Ypok-uccnenosaHue "M3yyeHne Bubnnoteka LIOK
57 o "
Mofien NOCTOSIHHbIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarHuTtHoe nose. MarHuTHoe nosne Bubnmoteka LLOK

3eM/IM 1 ero 3HaYeHMe 47151 XKU3HN Ha

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
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3emne

59

OnbIT IpcTesa. MarHuTHoe none
3NeKTpNYecKoro Toka MarHuTHoe
nose KaTyLUKN C TOKOM

Bubnunoteka LIOK
https://m.edsoo.ru/ff0acld?

60

MpymeHeHWe 31eKTPOMAarHUTOB B
TexHuke. JlabopaTopHas paboTa
"N3yyeHne feincTBMA MarHUTHOMO
Nnoss Ha NPOBOAHMK C TOKOM"

0.5

Bubnmnoteka LIOK
https://m.edsoo.ru/ff0ac74a

61

AnekTpoasuraresib NOCTOAHHOIO
TOKa. Vicnonb3oBaHue
3NEeKTPOLBUraTeNIen B TEXHNYECKNX
YCTPOMCTBAX U Ha TpaHCMopTe.
NabopaTopHas paboTa
"KOoHCTpyunpoBaHue n nsy4yeHue
paboTbl aneKTpoasuraTens”

Bubnmoteka LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbITbl Papages. 3aKoH
3NeKTPOMarHUTHON MHAYKLUN.
Mpasuno JleHua

63

AnekTporeHepatop. Cnocoobbl

MONTYYeHNs ANIEKTPUYECKOIA SHEPT NN,

ONeKTPoCTaHUMN Ha
BO30OHOB/NSAEMbIX UCTOYHMKAX
3Hepruu

64

MoaroToBKa K KOHTPO/IbHOM paboTe
no Teme "3NeKTPUYECKIME U1
MarHuUTHbIe ABNeHus"

65

KoHTposibHas paboTa rno teme
"ONeKTpNYeCKne N MarHUTHbIE
ABneHna"

Bubnunoteka LIOK
https://m.edsoo.ru/ff0acb14



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

Pe3epBHbIi YpoK. PaboTa C TeKCTamu

Bubnunoteka LIOK

66 rno Teme "TennoBble ABNEHUS" 1 https://m.edsoo.ru/ff0acc5e
Pe3epBHbIli YpOK. PaboTa ¢ TEKCTaMu

67 no T:Me "ﬂngTOHHHbIl\/'I 1 Bubnmotexa LIOK

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

3NeKTPUYECKU TOK

68 Pe3epBHbIi YpoK. PaboTa € TeKCTamK 1
no teme "MarHuTHble siBNeHns"

OBLWLEE KO/IMYECTBO YACOB INO
L 68 14.5

NMPOIrPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» du3uKa, 7 knacc/ MepbiwknH A.B., O6LLeCTBO C OrpaHUYeHHOM
OTBETCTBEHHOCTbIO «[APODA»; AKLMOHEPHOE 06LLeCTBO «lN34aTeNbCTBO
«['pocseLLieHme»

» ®dusnka, 7 Knacc/ MNMepbliwknH A.B., O6LLECTBO C OrpaHUYeHHO
OTBETCTBEHHOCTbIO «M3aTe/IbCTBO «DK3aMeH»

C60pHUMK 3aaa4, 3agaHnin. ProC. dusnka. COOPHNK BONPOCOB M 3a4ay K
yuebHuKy .M.lMepbiwknHa, A.N.MBaHosa. A.E. MapoH, E.A. MapoH, C.B.

Mo3oicKnii

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA

du3mka. 7 knacc. Metoamyeckoe nocobue K y4edbHuKy V.M. MepbiwkuHa, A.W.
iBaHOBa

Pabouas nporpamma (aBTopbl E. M. I'YTHUK,

M. A. lMeTpo.a, O. A. YepHnKoBa), pa3mMelLleHHasA Ha

caiTe n3gaTenbCTBa;

®usmka. Paboyas TeTpasb. 7 Knacc (aBTopbl

T. A. XaHHaHoBa, H. K. XaHHaHOB);

du3mka. TecTbl. 7 knacc (aBTopbl H. K. XaHHaHOB,

T. A. XaHHaHOBa);



du3mka. AmaakTnyeckne matepuansl. 7 kKnacc (astopsl A. E. MapoH, E. A.
MapoH);

®u3nka. CO0pHMK BOMPOCOB U 3aaay. 7 Knacc (aBTopbl A. E. MapoH, E. A.
MapoH, C. B. lNo3oiicknin); dusnka. AuarHocTnyeckue paboTol. 7 knacc (aBTopbl
B. B. LlaxmaTosa, O. P. LLletep);

®u3mnka. CaMoCTosATeNbHbIE U KOHTPO/bHbIE PaboThl. 7 Knacc (aBTopbl A. E.

MapoH, E. A. MapoH);

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://www.yaklass.ru/
http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru

http://elkin52.narod.ru/



http://www.all-fizika.com/
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